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MpdAoyog

H didaokaAia t™ng @uotkng to luuvdolo areubuvetal o o&va Tov
auplavo mnoAltn autrig ™S Xxwpag aveEaptntwg av otnv {wr oou
akoAoubrjoelg dpOUOUG KAl AOXOAlEG Mou artaltoUv &lOIKEG EMLOTN-
MOVIKEG KAl TEXVIKEG yvwoelg. Eivalt xpéog tou oxoAeiou va oe &@po-
didooel ue TG BAOCIKEG YVWOELG mou artattouvtal yla va e&OlKELw-
Oeiq pe Tov KOouoO otov orolo felg, eite QuTOG elvat O MOAUMAOKOG
TEXVOAOYIKOG KOOUOG TOU OUYXPOVOU TeEXVKOU TOAMTIOMOU, &lte elval
o0 a&lobauuaotog KOOUOG TNG QPUOLKNAG MPAYMUATIKOTNTAG, O OAEG TIG
KAluakeg opydvwong wng UAng, amd Ta YEITOVIKA uag @atvoueva
MEXPL TNV QrepAvVToOoUVvn) TOU OALKOU OUMMTAVTOG.

Ertiong elvatr a&ioonueiwto Ottt €0U 0 OnuUEPIVOG HABNTAG 17 Onue-
plvn uabntpia, wg auplavog dnuUokKPATIKOG moAltng 6a kAnbei(c ue
dtdpopoug Tporoug va AdBelg uE€pog otn ANnyn aropdoewyv yia ueyd-
Aa B6éuata rnou oxetiCovrat ue tnVv nowotnta g Jwng oou, Onwg
eglval ot eMMTWOELG TOU PALVOUEVOU TOU BePUOKNITIOU, TNG YEVETIKNG
TpOorornoinong Twv TPOPIUWV, TNG XENONG OoUUBATIKWY KAl VEWV
nmnywv evépyelag, nepiAauBavouévng Kat tng rnupnviknig. a va &xetg
WG MOA(TNG ocwoty otdon arévavtl og oAa autd ta onuavtika gntn-
Mata mou agopouUv OAn Tnv kKowvwvia 6a mpéret armapaltitws va
urtopeic va karaAaBaivelg ™ Baoikn dradikaocia ue tnv ortola dnut-
oupyeltal, EAEyXETAL KAl TPOTOMOLE(TAl N EMLOTNUOVIK) yvwon. Etot
Oa eloat oe B6éon va kpivelg uovog ocou tnv a&lorotia Twv MANpPO-
POPLWV MoU dEXETAl A0 TO TMOAITIKO KAl KOWVWVIKO reptBAAAoOvV oou.

2Tov atwva uag n didaokaAia tng QUOLKNG OTO YUUVAOLO BeV TpéE-
et va eivat, nmAéov, n arapxy CUCOCWPEUONG &vOG UEYAAOU OyKou
PALVOUEVWY KAl QPUOLKWV VOUWV, OCUCKEUAQOUEVWYV TPOG QTTOMVIUO-
veuon. Ot uabntég dev xpeldletal va aroteAouv tpdriela ueydAou
OYKOU MANPoO®oOpLlwVv apou Tov pOAO aQuTO Tov &xel avaAdPBet rmAgov
n ouyxpovn texvoloyia. Autd mou kKaleitat va mpoopépet n dida-
okaAla t™G¢ QUOLIKNG OTO yuuvdolo eival n ueTapopd OTouG HABNTEG
TOoU BauuaotoU kKat dnuULoUPYLKOU TPOTIOU UE TOV Orolo n ErmoTnUO-
VIK) OKEYn dletoduel otov rupriva dUOKOAwWV MPoLBANUATWY ToU OXE-
tiCovrat pue tnv KaAtavonon tng doung kat AsttoupyiQG TOU QUOLKOU
Koouou. MNMwg eivat duvartd, yia nmapddeityua, ard éva UIKPO aptéud
Baolkwyv BeueAiwdwv apxwVv KAl evvolwyv va urtopel KAoLog va rnept-
ypdyet aAAd kat va mpoLA&yel uia eupdtatn KAAoOn QUOIKWYV @alt-
VOUEVWV.

Autnp n apxn g otkovouiag mou pubuilet tn DUOLKN) EMLOTAUN
opeidel va kaBodnyel kat ™ didaokaAia tng and ta npwra Bruarta
TOU OxoAglou. QG &K TOUTOU Ol HABONTEG AVAUEVOUV TNV OUUUETOXN]
TOUG OTOV TPOMO QUTO MPOOCEYYYylong o oroiog odnyel oe pia kKkabo-
ALK €vOTNTA TWV QUOIKWY SlEQLYAOLWV KAl OXL OTOV BpUMUATIOUO
Toug. 2tn ditadikacia autnig tng udnong o poAog Tou KABnyntn
elvat armopaotoTikog.
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H ouyypaen tou BiBAiou t™nG QuUOLKNG TNG B’ yuuvaoiou rmou €xelg
HITPOoOTd Ooou Exel kKaBodnynbel amd toug mnapandvw MTEOBANUATL-
OUOUG KAl TIG avtiotoixeg ertAoyeg. Ewdikotepa yia tnv avdadel&n ta
EVOTNTAG TWV QPUOLIKWV PALVOUEVWY KAl TG olkovouiag Tmou Erkpa-
tel otnv @uUon &xouv uULoBetnBel wq PBaolkEg rmpotdaoelg didaokaiiag
NG QUOLIKNG EMIOTNMNG, EVVOLEG KAl APXECG OMwWG:

— H évvola tou @uolkoU oUuOoTHMATOG

— H apxn ditatripnong tng evépyelag
To npdoturto g doung Tng UANG

H ox&€on MUIKPOOKOTIKWY KAl UAKPOOKOTIUKWY (PAlLVOUEVWV
To BiBAlo ™g Quotknig t™e B’ yuuvaoiou aroteAeitat amd:

a. uta ouvroun Ewocaywyn otnv totopia tng erotnung kKatr tnv er-
oTnuoVviKn uebodoloyia, Ta QUOIKA ueyEOn kKat TIG HovdAdeg UETPN-
ong Toug.

B. Auo evdtnteg, ™ Mnxavikny mou aroteAeltat amd Ta kKepdAaia:
Kivnon, Auvaun, [llieon, Evépyeita kat tn OepudTnTta mMOU QAITOTE-
Agltat anté ta kepdAaita: Oepudtnta, AAAayEg katdortaong, Aid-
doon tng BepuoTntag.

EAmtiCouue ueAetwvrag auto to BiBAlo va avakaAUyelg 1 QUOLKD
rmou undpxel oe O,TL KAVeELG 11 BAEnelg, va avuAneoOeic tnv UEAETN
NG QPUOLKNAG wG Mla yonteutikn dtadikaoia rmou oou avolyetl éva véo
napdbupo oTtov KOOMO Tou Ot MePLBAAAel kKAl TeEAkd va ayamnrioelg
N QUOLK].

21 dldpkela ™G ouyypaprc tou BiBAiou eixaue t™n ueydain xapd va
oulntiioouue ue tov K. lNaUuAo Aukoudn mpwnv kKoountopa kKal OUOTYIO
KQBnyntn NG OXOANG nuPnVIKNG TteXvoAoyiag TOU TQVETIOTHUIOU TOU
Purdue twv Hvwuévwv MoMtelwv AUEPIKNG KAt va AdBouue urtdyn uag
TIG ITAPATNPNOELG TOU, TA OXOAlA KAl TG MPOTACEIG TOU Ol OTToieG EXOUV
ouuBdAAel otn BeAtiwon g rowdtntag tou PBiBAlou. Ertiong otdbnkav
MOAUTYMEG YlA HAG Ol MPOTACELG TOU yla oplouEva dlabeuatikd oxgdla
gpyaoliaq.

Ot ouyypapelg



EIZATQIrH

1.1 01 puoikég emoTipeg kai n pedodoloyia Toug

‘O\a yUpw pag petaBdAlovtal: To XIOVL AMWVEL, Ta TETPWMATA
dlaBpwvovtal, ta Aouioudla avBifouv, ol dvBpwrol avamTiooo-
vtal, Ta autokivnta Kivouvtal. MetaBoAég onwg autég ovopdlo-
vtal @aivépeva. Me tnv €peuva Kal TN HEAETN TWV HETARBOAWDV
mou oupBaivouv otn GUON acxohouvtal ol PUOIKEG emOTHHEG: H
QuUOIKN, n xnueia, n Boioyia, n yewAoyia, n petewpoloyia, mepl-
AapBdvovtal OTIG PUOIKEG ETILOTIHEG.

O Quolkég emiotrueg elval avandéomnacto KOUUATL Tou avlpw-
Tvou ToAITlopoU Kal avartuooovtal padi pe autdv. Xtn olyxpo-
vn enoyr] ol Avepwrol MePypdPouV Ta PAVOUEVA HE MO KOLVY|
YAWOOQ, TIou €xouv dlapoppwael e BAon Tn AOYIKY KAl TNV eUmnel-
pla toug. 'Etol dlapkwg Kal og peyalutepo Badud, ol dvBpwrol
Katavoouv Toug Unxaviopoug Aettoupyiag Tng ¢uong, He amoTé-
Aeopa va priopolv va mpoPAEnouv alAd Kal va eAEYXouV TIG JETA-
BoA€g TG (pawdueva) wote va efummpetolv TIG AVAYKEG NG
avBpwrivng kowvwviag. MapdAnAa, ot HEBODOoL TIOU XENOLLOTION)-
Onkav yia ™ PeAETN NG PuUoNg, oe ouvdUaoud e To oUVOAO TNG
YVWONG TIOU OUCOWPEUTNKE avd Toug allveg enmpéacav kabopl-
OTIKA TOV TPOTO OKEYNG OTIG OUYXPOVEG KOWWVIEG.

DUOCIKR, U100 BEUENINSNC ENICTHUN

Marti eivat xpriown n UEAETN TNG QUOIKNG,

Av oxedldlelg va ormouddoelg Bloloyia, ynueia, apxXITEKTOVIKY,
laTPIKY, MOUOIKY, {wypad@lk) K.d. Ba darmotwoelg OTl BACIKER
apx€q TG QUOLKAG Ba oe Bonbricouv va katavorioelg MoAA and
Ta B€uata Twv OToudwv Cou.

H peAétn Tng puoikng Ba oe Bondnoel yla napddetyua va Kata-
AABelg WG AetToupyoUv TIOAEG amd TIG CUOKEUEG TIOU XPNOLJO-
Tolelg otnv kabnuepivr) cou Jwr, ONwG 0 PoUPVOG HIKPOKUUATWY,
n TNAedpaon, To KNTd TNAEPWVO, TO NAEKTPIKO Yuyelo, O nAe-
KTPOVIKOG UTIOAOYLOTNG KTA.

MNvwpifovtag Baoikolq VOUOUG TNG PUOLKAG, SLAHOPPWVELS Hia
ONOKANPwHEVN droyn yia TIoANG and Ta B€uata nmou anacyolouv
TIg ouyxpoveg kolvwvieg, onwg Tt eival To pavépevo Tou Bepuo-
knriiou, Mwg dnuoupyouvtal oL oelopol kat av eivar duvatdv va
Toug TpPoBAEYouUlE, TL elval n TPUMa Tou OJOVTOG, N TUPNVIKN
evépyela kat Toleg elvat ot elpnvikég xprioelg Tg. Ot véuol g
duolkig Ba anavtrioouv OTIG ATopieg NMWG oxnuUatifeTal To oupd-

KE®AAAIO 1

Ta manta pa
T HRARAATOL

-

\)olKri
8" kai Io-rqpl'a

Eikéva 1.1.

[ahikaiog: duotkdg mou €Cnoe atnv hakia (1564-1642) kat Bew-
peital and Touq BeueNwTES TG EmoTNUOVIKIG UeBGdou. Me Tov
Tahikaio apxiCet a véa mepiodog yia TIG EMOTHUES MOU OVO-

udotnke «emotnuoviki enavdotaon.
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Ot éwWoILeG Kat 0L VOUOL TwY QUOIKWY EMOTNUWV &lval Ta Beué-
Aa ywa mv karavénon tou euotkoU mepiBdMovtog kabwg kat
yia v enidvon nepiBaMovtikav mpoPAnUdTWY.

Eixova 1.2,

Eixova 1.3.
Me ™ @uowkn 6a Ta&déyels anod To drouo WéYOL Ta Akoa Tou
ouunavrog.

o~

T To BBAO THS 8YEHC <INAI TPAMMGNO
e (TH TAATEA TAN MAOHMATIKAN
TANMAIOS

_?‘

vio TOEO, yiatl Bpéxel, Mwg dnpoupyouvTal Ol Kepauvol Kat ot
aotparnég, yiati Ta actépla Adurouv otov oupavéd 1) Twg ot dopu-
@opoL Kivouvtal yUpw and tn yn (eikoéva 1.2).

Ot puotkol avalntouv opoldtNTeg UETAEU TWV PALVOUEVWV TIOU
oupBaivouv oto olumav, mpoorabouv va Ta €PUnvVeUoOoUV Kal
Tpaypartornolovv melpduata e ta ornoia eAéyxouv av oL TPOTEL-
voueveq eppnveleq eival owotéq. 2TOX0G Toug eival va avakaAu-
Youv Toug PBabutepouq vOpoug TIou KuPBepvouv TO PUOLKS KOOHO
Kal va Toug JlaTUMWOoOoUV He TN HeyaAuTepn duvatr akpiBelq,
gaprjvela kat anAétnra. ‘Etol, mpoomabolv va meptypdyouv OAa
Ta QUOIKA pawvopeva pe €va eviaio oUvolo evvolwv. Auo TETOLEQ
Baowkég évvoleg eival n evépyela kal n aAAnAemidpaon, oL ornoi-
€q pall pe v avti\nyn mou €XOUME yla TN UKPOOCKOTIKY Sdopn
NG UANG, pag Bonbolv otnv mMANPEoTeEPn €PUNVEId TWV PAVOE-
VWV.

H evépyela ouvdéetal avarmdomnaora pe kdbe peTaBoAr. A€ue
OTL éva owpa €xel evépyela Otav Propel va TmpokaAéoel etafo-
Aég. H evépyela eugaviletal pe dlAPopeqg HOpPEG Kal dlatnpeel-
Tal OTIG QUOIKEG METABOAEG. Ma mapddetyua, étav o Avepog Kivel
€va LoTIoOPOPO, UETAPEPETAL EVEPYELQ QMO TOV AVEUO OTO LOTLO-
®Opo. ‘Oon noodmra evépyelag €xaoce o Aveplog akplBwg Ttéon
k€POloe TO LOTIOPOPO, €TOL WOTE N OUVOAIKH €vEpPyela Tou avé-
MOU Kal Tou loTiopopou diatnpeital oTadepn.

Me tn Borela Twv aobBroewv avtilapBavéuacte Ta UAIKA
owparta mou undpyouv yUpw pag. Me tn Boribela TG QUOLIKNG
«gneKTelvaue» TI§ aAloboelg pag Kat dlamotwoape OTL TA CWUa-
Ta aroteholvral and €va TAAB0G MIKPOOKOTIKWY OwHATIdWV.
léoa dtapopetikd €idn tétoiwv ocwuattdiwv urtdpxouv; lMoteg eivat
ot 130tnTEG TOUG; WG aMnAerudpouv ueta&u toug; Epwtruarta
gav autd aracyxohouoav Toug GINéco®oug arld Tnv apxaldtnta.
2Auepa eival and Ta KUpLa €PWTAHATA OTA omoia oL €peUVNTEQ
pualkoi poomabouv va dwoouv anavtrioelg (ewdva 1.3). Mevikd,
N QUOLKY elval N emoTAun ToU HEAETd TIG 1BOTTEG CWUATWY
MIKpwyv, OTwg Ta dtopa Kal peydAwv omnwg ol yaha&leq. Mehetd
TO XWPO, TO XPOVo, TNV UAN Kal TNV evépyela Kabwg Kal Tov Tpo-
TO ToU auTtd ouoxetiCovtal.

H yAdooa tn¢ QUOCIKAC

Ta @awvépeva mou PEAETA N QUOLKN WIopouv va TeplypapouV
HEe TN XPrion KAmowwv Kowwv, Bacikwv evvoldv. Onwg yla napd-
OElYHA, O «XWPOG», O «XPOVOG», N «Kivnom» Twv CWHUATWV, Ol
«aMnAerudpdoelg» Toug KTA. AuTEG OUVOETOUV TO AEEINGYIO TNG
YAWooag NG PuOknig. Ot ox€oelg Tou CuVvOEOUV TIG EVVOLEG TNG
PUOIKAG ekPpddovtal pe Toug VOpoug TnGg ¢ualkng. Ot €vvoleq
KAl oL VOPOL TNG PUOLKAG XPNOoLUomololvTal Kat ot AANEG PUOL-
K€Q emotriueg (eikdva 1.2).

H peydAn e&€NEN Tng QuUOKAG Eekivnoe To 170 awwva, pe tnv
eloaywyr Tou Telpduatog otn pebodoAoyia Tng kat Tn datunw-
on Twv VoUWV TNG OTn YAWood TwV Uadnuatikwy, dnkadn e ™
XPNon €E1I0WOEWV 1| YPAPIKWV mapacTdoewv. Ta padnuatika Kai
TO Teipapa ouveTéheoav oTnv TepdoTia avdmTugn ThG PUOIKAG.
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DUOIKEG EMIOCTANEC KOl TEXvoAoyid

OL QUOIKEG eTIOTHUEG OXETICovTal Ye TNV TeXVOAoyia. Av Kat 1
Texvoloyia €xel pa autoduvaun avdartuén, apKeTeg and Tig onua-
VTIKOTEPEG EPAPHOYEG TNG TIPOEKUYPav and tnv eEENEN Twv Pual-
KWV EMOTNUWV. MOAA emTelyuata mou xapaktnpeifouv 1o ouy-
XPOVO TONTIONO, OTwG Ol PASIOETIKOWVWVIEG, Ol NAEKTPOVIKEG
EPAPPOYEG (KATAOKEUT] NAEKTPOVIKWY UTIOAOYLOTWY K.d.), N TUpn-
VIKA] Texvoloyia, Ta dtaotnpikd Ta&idia npaypatornomrnkav xapen
otnVv avamtu&n TG PUOLIKNAG KAl YEVIKATEPA TWV PUOLKWV ETILOTN-
MV (eikéva 1.4).
olkn

kai Texvoloyia )

N

1.2> H emomnpoviki pé6odog

Ot puolkol mapaTnPouv MPooekTIKA 6,TL cupBaivel yUpw TOoug
KAl TAgIVOPOUV TIG TIAPATNENOELG TOUG, avaldnTwvTag opoldTnTeg
METAEU Twv Qawvopévwy. Aev meplopilovral Opwg o’ autd: ekppd-
fouv TI§ TMapAaTnENoelg Toug He TN Borjfela UETPHOIPWV TTO0O-
TATWV. Avalntolv OUOXETIOEIG UETAEU TWV TOCOTHTWY TIG Omoi-
€q npoomnabolv va ekppdoouv pe Tn Pordela Twv HABNUATIKWOV.
21 ouvéxela SlATUMWVOUV UTIOBEOEIG YO va €PUNVEUCOUV TIG
napandvw ouoxetioelq. Me Tn Boribela tou meipduarog dayeu-
douv 1} enaAnBelouv TIG uttoBEoelg. AnAadn ol pualkol, oTtnv TpPo-
ondBeld Toug va KATavorioouv To puUOlkd KOopo, gpydlovtal e
Mla ouykekpluévn peBodoloyia mou mepIAauUBdAvel Ta mapandvw
Brjuata. H pebodoloyia aut) ovoudleTal emoTnHOVIK HEO030G.

H ermotnuoviky uéBodog dev eival dnuolupynua evég avopw-
mou, aMd avarrtuxdnke and moAoUg epeuvnTég katd T didp-
kela oMWV awvwy. O MaAkaiog, euaolkég mou élnoe otnv lta-

{ Eixéva 1.4.
Epappoyég g Texvoloyiag
Mropeig va avayvwploelg ta texvoloyikd mpoidvra mou maplotd-
vovtat ot dtmhavr] edva; Ze molous Touels ™S avBpwnvng dpa-
omptnTag yenoyonotodvtay; Motot KAGS0L Twv QUOKWV EMOTN-
UWV oupeTelxav oty eEENEN Toug;

ApaotnpidoTnTa

Ta BpaTta TNG EMOTNHOVIKAG HEOSOSOU Kai

n €AelBepn MTWON

> Zxioe €va @UANO xapt( otn péon.

> ToaAdkwoe TO PIOG €T0L WOTE va Yivel pa
MiKEY) MtdAa.

> Kpdmoe oto éva Xépl To WIod QUANO XapTi
KAl 0Tto AA\o TNV pnaiitoa.

> Apnog ta ouyxpévwg ehlelbepa amd TO
dlo UYog.

> TL mapatnpeeiq kat mwg 1o eEnyelg;

> [pdéBAeYe TL Ba oupBel, av aproelg va
néoouv Tautdxpova and To Blo UYogq éva
kal tpla képpara ouvdedepéva padl.

> EnaAnBeuce tnv mpoPAeYwr) oou.
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\Kn

(0]
s° kai loTopia <

Napatripnon
Tagivopunon
ApXIK umrébeon

Aidgeuon Tng
apxIkig uméeeong

Eikdva 1.5.
lev elvar BéBato bt o Makikaiog mpayuatonoioe ta nelpduara
yia v mwon Twv owudtwv atov mupyo e Midag. Eivat Guw
BéBato Ot dnve oTo EpYAOTAPIO TOU UIKPEG UmaAltoes, amd
OlapOpETIKG UAKA, va mEQTouY O€ KekAiévo eninedo kat Uetpou-
0€ TO XpOVo MTWoS.

To emavacTaTiko

Bripa: To meipapa

Kal n XpAon Twv
HaONUATIKWV

Eppnveia Tou mel-

pduparog: 3iaTu-

nwon véag umo-
feong

EmaA6euon
duoikdg vopog

Ma and 1o 1564 €wg TO 1642 Bewpeital MATEPAG TNG EMIOTNO-
VIKNG MeBddou Kupiwg eEartiag ™Q HeBOdou Tou epApuooE yia
™ MEAETN TNG TMTWOoNG TWV CWHATWV:

O peydhog ‘EMnvag ¢écopog AploTo-
TEANG KAVOVTAG TIPOCEKTIKEG TAPATNPY|OELG
TOU TPOMOU TITWONG TWV CWUATWV LoXUpl-
otnke 6Tt Ta BaplTepPa OWHATA TEPTOUV TILO
yeriyopa.

O TloAaiog aA\d kat oMol Aot Tipv
and autdv mpoomndbnoav va emnBepaiwoouv
1 va dayeloouv ToV LOYXUPLOPd Tou Apl-
OTOTEAN. ZUNGWvA pe TNV tapddoon o MaAl-
Aailog depnoe va néoouv amnd Tov KeKALUEVO
nipyo g MiCag opaipeg dlagopetikou
Bdpoug. OL pabntég tou maparripnoav OTl
ol ogaipeg épbavav oto €dapog oxedodv
Tautdxpova (eikéva 1.5). Auté To amotéAe-
opa dYeuce Tnv drnoyn Tou ApPLOTOTEAN
Yyl TNV TTWon TWV CWUATWV.

Téte o Mahhaiog epdppooe yla mPWTN
QOopPd TNV EMOTNUOVIKY HEBODO. Oewpnoe
v droyn Tou ApPLOTOTEAN wg umélean,
NV aArjBela Tng omnoiag €rnpemne va eA€yEel.
Me moto tpdro; Avarnapdyovtag To Qavod-
pMevo NG mtwong Katw and eAeyxOueveq
ouvenkeg, dnhadn pe meipapa. And to Blo
Ugog dpnve JAPOPETIKA CWHATA KAl UET-
pouce TO XpOvo Tou dlapkoUde 1n TTWon
Toug. Ta arnoteAéopara diEYeuoav tnv Aro-
Yn Tou APLOTOTEAN.

O TaAhaiog yla va epunveloel Ta aro-
TeAéopata Tou Telpduatog uméBeoe OTl
étav dev umndpxel aépag, dnAadn oTo Kevo,
6Aa Ta owpara QTdvouv Tautdxpova OTo
€dapog, étav apebolv and To Blo UYogq.
MdAioTa Katdpepe va SIATUTIWOEI HIa
HaénuaTik oxéon HeTa&Uu Tou UYoug Kal
TOU XpOvVou MTWONG.

Auti Tnv undéBeon emBepaiwoe TPoOOE-
KTIKA OTO £pyacTripld Tou PETA amd TIOAEQ
petproelg. ‘ETol, n pabnuatiky oxéon arné-
KTnoe v LoxU Quoikol Vopou.

Mepikég dekaetieq apydtepa 1 undbeon tou MaAkaiou evtdyxbnke
oto TAaiolo plag KaAd BepeAlwpévng Kat Yevikig Bewpiag: g Bew-
plag Tou Neldtwva yla v kivnon Twv cwPATWY, YVwV Kal oupa-
viwv. Zuyxpdévwg ervoriBnke TpOTog agaipeong Tou agpa Kat eml-
BeBaiwbnke Tepapatikd n oUyxpovn Twon TwV CWUATWV OTO KEVO
(ewdva 1.6). Me 1o Mépaoua Tou XPAVOU Ol TIEPAUATIKEG TEXVIKEG
BeAtiwbnkav (elkéva.1.7), SUwG TA AMOTEAEOUATA TWV TIEPAPATWY
eEakolhoubouv va emBepaiwvouv TNV undbeon Tou MaAaiou.
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ML .
¢ ka loTCRIER WL Q °||('¢:(||nA|éc'rnpa
— 2%€Pov O TOLO0 OVEAVLO O®-
uo wov Peloretor xovrd o YN
| 2 Wwroel vo moaypotomowm el to
i o ’@,_ TElQOUA THS ATWONG OTO AEVO.
o — Avaliimoe omd dudgopeg Pu-
Eixdva 1.6. Broyoapués naw Nhextoovi- Eikdva 1.7.
Tov 170 awiva o Pdunept BOUA (Robert Boyle) katdgpe- néC TYEC AV TOAYUATOTOU]- I'Ilrwa ato KeVe. Zmv ,eu(dva (pai\,/ovrat a 61,050)§t-
pe va q<patpé031 Tov agpa qné éva /ow)\ﬁva Kau mpay- BNre TETOLO ME(QUUCL XL KO- Kd onyudtuna me mwong oe BdAauo Kevou evdg
uargnmrl]os ya rlrpwm <pppa r? neloaya rrrwolnq 010 T6YQUVE T0 YEOVIHS TE UhO- yn/\lou Kat evog fprspou. To nslpapa ana)\neagm mv
KEVO €V0G QTEPOU KaL EVOG VOLIOLATOS. To Kopiot g N o) npo@)\:et//n nov EKave 0 laAiaiog 0 1638 ou o010
pwroypaglaq mpayuaronote! éva avtioto o meipaua. Kkevé 6Aa Ta owuata mEPTOUV TAUTAXPOVA.

Ta onuavtikdtepa otolxela g emoTnUoviknig pedddou eivat: n
napatrpnon, n undbeon kal To melpaua. 2to melpapa avaykaia
elvar n pérpnon peyedwv ya v emPeBaiwon 1 ddyeuon tng
unéBeong. Aut n dadikaoia oAoOKANPWVETAL [e TN Yevikeuon Tng
undBeong Kat TN dlapdpPwon pag Bewpiag. 1o MAaiolo g Bew-
piag supaviovral véeg MPoPAEPeLg TIoU TIPEMEL va eheyxBouv e
TNV Mapatripnon Kat To meipaua.

H eniothuovikn otdon

OL emotnuovikég Bewpleq eAéyxovral kal gEeliooovtal. Otav
dev ouppwvolv Pe Tnv mapatrpnon 1 to melpaua, téte TMPO-
oappodlovtal 1 avabewpouvtal. Ol emotrioveg anodgxovral ta
AnoTeEAEOUATA TWV TIAPATNPNOEWY KAl TWV TEPAUATWY aKOUa Kat
av ta embupovoav dlapopeTikd. Agv uloBetolv Tnv aubevtia Kat
TO JOYMATIONO.

O 1pdrog nou epydlovtal ol EMOTAUOVESG dEV EUTEPLEXEL TTAVTO-
Te OAa TA BrjNaATA TNG ETUOTNUOVIKAG UEBAdOU Kal e TN OUYKe-
KPIEVN oelpd. NMoAEG PopEg oL emOToveg akoAouBouv ) dlai-
obnon, Tn eavracia Kat TNV €Unveuon Toug, VONTIKEG AelToupyieq
oL oroieq dev umakoUouv TAVTOTE Ot KAVOVEG. ANNEG POPEG M
TUXN mai¢et onuavtikd polo. H @uokh duwg elval TEPAPATIKY
emotun. H datinwon wag guoikng Bewpiag eivat pia dadika-
ola, mou apxifel kal TEAEwWVEL e TNV TIAPATAPNON Kat To meipa-
Ma (eikéva 1.8).

olkn
kai loTopia

N

Eikdva 1.8.
0 éAeyxog yia Tnv 0pBOTATA TWV EMIOTNUOVIKWY BEWPIWY
Sev oTauard more.

0 Aivotdw evw emIOKEMTETAL TO AOTEPOTKOMED TOU Gpous [ou-
{\aov (Wilson), drou yia mpwtn @opd to 1920 mapatnonbnke n
anoudxpuvon Twv yaa&lwv uetau tous, e moAU peyae Tayd-
mres. To yeyovdq autd emaifeve uia mpdPAeyn e Bewpiag
Tou Aivotaw.
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8" kai loTopia

Eikdva 1.9.
Movddeq prikoug

Ta ndoa moAMoUS alwves xonotomnomenkay wg Hovadeg uéton-
ong Tou UKoug armootdoelq mou exav oxéon e To avBpuwnivo
owya. Na napddetyua, ws pa roa oplobnke t0 mAdrog tou
avtixelpa evog avdpa. Me v avdmtuén e emotiung, n omnoia
anaroloe petprioelq Ue ueydAn akpiBeta, avadelxbnke n ava-
yKautnTa akpiBEaTEPOU oplapoy G povddag wnkous. Apxikd
T0 éva LETPO 0pioTNKe €TOL WOTE 1 aOoTaon and 10 B. méAo
uéxpt Tov lonuepwd va mpokumtet (on pe 10.000 km. To 1 m
opiotnke pe akpiBeta o 1983 wg T0 UriK0G Mou dlavuel T0 PWSG
0T0 Kevo g Yovo 1/299792458 deutepolenta.

— Avaliiimoe  TANQoQoies ®OL XATAYQOYPE TLG
UOVAJES UETENONG TOV WIHROVS OTtd TOVS 0Ly 0L~
ovg AvotolMrotc Aaots uéxol xat o 180 aum-
vaL.

olkn
kai loTopia

N

D

1.3

Ta QuoIKA peyEOn kai ol HovAdeG TOug

Idaitepn onuacia yia v épeuva g GUONG €XOUV TA PUOIKA
Heyéen kai ol yerprioelg. Méyebog eival ke moodtnTa Mou Jro-
pel va petpndel. Me tov 6po pétpnon ovoudloupe tn dadikaoia
oUYKPLONG OMOEdWV Peyebwv. Ma va peletriooupe €va gavope-
vo, elval avdykn va HETPNO0UME TA UEYEDN TIOU XENOULOTIOOULE
ylia tnv meplypa®r) Tou. MNa mapddelypa, TPOKEUEVOU va [ENE-
TACOUME TNV TTWON Twv cwudtwy, elval anapaitnTo va HeTPn-
OOUME TO XPOVO NG Kivnong Kat To UNKog Tng dladpoung Tou
dlaviouv Ta oWpaAta KaBWg TMEPToOUV. Ta HEYEDN Tou XENOUUo-
moloUpe yla Tnv meplypa®r] evog GUOLKOU Palvouévou Aéyovtal
QPUOIKA peyédn. To pnkog, To eupaddv, o Oykog, o XpPovog, N
Taxumnta, n pada, n rukvotnTa, eival QUOIKA UeYEDN.

MNa va perprjooupe éva QUOIKO UEYeBOG, TO OUYKpivoupe pe
AN\ opoeldég, To omoio ovoudloupe povada pérpnong. Ma va
METPioOUNE TO MAKOG €vOG OWHATOG, TO OUYKPIVOUPE HE OpL-
ouévo UnKog, To oroio énetta and cupewvia, Bewpolue wg pova-
da pé€rpnong, onwg yia napddetypa eivat To 1 m (ewdéva 1.9). H
dadikaoia g pétpnong Mnopel va elval eUKkoAn, onwg otav
MeTPdqg To prKog Tou Bpaviou, 1) mePIMAOKN, Onwg n HETPNON TNG
andéotaong Twv TMAavnTwyv and tov MAlo.

Ta 6sueNIddn UEYEON: TO MAKOC, O XPOVOC Kol n uaga

Meplkd @uUOIKA pey€On mpokurTouv dpeca amd tn dlaiodnon
pag. Aev opiCovral pe Tn Boribeia dAN\wv peyebwv. Autd ta Quot-
KA Hey€0n ovoudlovral BepeMiiddn. TETola QUOIKA UeYEDN eival
TO UAKOG, 0 XPOvog Kat n pdga. Ot povddeqg PETPNONG TwV Bepe-
Awdwv peyebwv opifovtal oupBatikd kat ovoudfovtal Ogpehiw-
8e1g povadeg. To PETPo (M), TO SeUTEPOAETTTO (S) KAl TO XIALO-
ypauuo (kg) eivar BepeNddelg povadeg otn Mnxavikr.

MéEtpnon unkoug

H Bepehwdng povdda PETpnong Tou HAKoug eival To PETPO
(meter) (eikéva 1.9). To dvoud Tou mMpPogpxeTal amnd TV eAANVIKH
AEEN METPW Kal TaploTtdvetal pe To ypdupa m. MNa mn pérpnon
UNKWV KPSTEPWY TOU €VOG UETPOU, XPNOLUOTOIOUE TA UTIOTION-
AarAdold Ttou: To ekatooTd (cm), To XWAootd (mm) K.d. MNa
METPNON PNKWV TIOAU peyaAUtepwv amd to 1 m xpnoldorololpe
Ta ToAManAdola tou HPéTpou, Omwg To €va XIMOUETpo (km) K.A.
(eidéva 1.10). To UTTODEKAUETPO, TO TITUGOOUEVO WETPO, N WETPO-
Tawia k.4. eival Ta ouvnblopéva dpyava UETPNONG TOU UNKOUG.

H povdada prikoug: To 1 m

MNa va egaopaliooupe 6Tt To 1 m Ba avtiotolxel oTo Blo prikog yia éAoug Toug avepw-
TOUG, KATAoKeEUAoape wg TPOTUTO Mia pdRdo amd 1pdlouxo Aeukdxpuoo Kat xapd&a-
pe mdvw oe autry duo eYKOTEG. Tnv amootaon PeETAa&U Twv dUO €yKOTWV TNV ovopdoa-
pe 1 pérpo. Autd TO TPOTUTIO METPO

QuAdooetal oto Mouoegio Métpwv Kat
JTabuwv tTou Bpiloketal otig ZE€Rpeq
kovtd oto lMapiot.

Mmooeic va oxe@reis xdmola uelovextjuata tng

A0HONG TG ATOOTAONS TWY VO YOQAYDY WG UO-
VAdag UETENONG TOV UIjxOVS aTT0 OAES TIS DOES;
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Tnhwxé'mo Mdri

Iln;pwxé'mo

MeyaAopopio

HAekTpoviké
Mikpookémio EmiTaxuvig

Eikova 1.10.

H kAjuaka twv unkwv otov kGopo pag kat épyava pe ta onola Tov aviAauBaviuaote.

MéEtpnon tou xpovou

Ma tn pétpnon Tou Xpdvou XenotuoroloUpe Gavopeva Ta omoia
enavalaupdvovtal pe dlo tpdémo oe (oa xpovikd diaotAiuata
(meplodikd pavdpeva). Tétola eawvoueva eivat n dadoxn TG Nue-
pag pe TN vixra (nuepovukTlo), ol QpAcelg TNG OeANvng, oL KTU-
ot ™G Kapdidg evég avBpwrou, 1 Kivnon Tou ekkpeUoUg, N UETA-
BoA] Tng evépyelag oplopévwv atdpwv. H Bepehddng povdada
pETPNoNg Tou Xpodvou eival To deutepdAernto (second 1 oUvtoua
s). Opifoupe TO SeUTEPOAETTTO €TOL WOTE TO NUEPOVUKTO va dlap-
kel 86.400 s. Ta 6pyava PETPNONG Tou Xpdvou ovoudlovtal Xpo-
vOuETPA.

Maga kar pétpnon tng

Me T ouvdéetal n udla evog owuarog; ‘Evag odnydg goptnyou
yvwpiCel andé v eunepia Tou Tl TO POPTWUEVO POPTNYd OTa-
patd oAU Tio duokoAa arnd To ddelo. Eival o dUokolo va ompw-
Eelq éva yepdro KIBwTIo o pia iota and ndyo, woTe va Kivnoel,
napd éva adeto. Aéue OTL TO POPTWHEVO POoPTNYS €xel peyalUTe-
pn MAala arnd To Adelo Kal To yeudto KiBwTtio ard to &deto. H
eunelpia pag deixvel 6Tl 600 TO dUCKOAA €va cwua apxidel va
Kwveftat 1) orapard, téoo peyaAUtepn eivat n udla tou. H pdala
¢paivetal va ouvdéetal pe Tnv Kivnon. H paga ouvdéeral, emiong,
HE TNV «moodTNTa TNG UANG» TIOU TEPLEXETAL O éva owua. Mpdy-
patt, 600 TePLoadTePN UAN TIEPIEXETAL OE KATOLO OWHA, TOOO [EYa-
Aitepn elval n pdla Tou.

1 nuepovuktio = 24 wpes (h)
1 wpa (h) = 60 Aerttd (min)
1 Aertd (min) = 60 deutepdAenta (S)
MINAKAZ 1.1.

KAIMAKA TQN XPONIKQN AIAZTHMATON o s
HAkia Z0unavtog 4,0-10"
HAkia yng 1,3-10"
Méon didpkela ™G LwAG Tou avBpwmou 2,0-10°
Meplpopd ™G yng yUpw amd Tov Ao 3,1:107
Mepipopd G YNg yUpw and tov GEovd mg  8,6:10*
MeploTpogn Tou popiou 2,0-10%

MINAKAZ 1.2.
KAIMAKA MAZQON oe Kg
Y(unav 10%
raAagiag 7:10%
‘HAiog 2:10%
m 6-10%
AvBpwriog 7-10!
Bdrpayog 110"
Kouvourt 1-10
Baktplo 14107
Mdplo udpoydvou 4107
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Eixéva 1.11.
To mpéruno xiNiGypappo
1 kg elvat n udla evag kuhivopou amd (pidouxo Aeukdxpuoo
nou puAdocetat oto Mouaeio Métpwv kat Zrabuwy mou Bpike-
TaL otig 2éPpeg kovrd ato [apiot.

Eikéva 1.12.
(@) Zuyapid akpiBeiag-Cuyds toopporiag.(B) HAektpovikdg {uyds-
napduotot {uyol umdpyouv OTO €0YQOTHPIO QUOIKIG TOU OXO-
Aelou oou.

OepeNlddng povada palag eivar to XIAbypappo (1 kg) (Eo-
va 1.11). YrormoAanAdoio tou 1 kg eivat to 1 g (ypauudptlo),
(1 kg=1.000 g). Opyava p€rpnong g pagag eivat ot uyoi (Cuya-
pLEQ). Yrdpxouv didgopol turol {uywv (eikéva 1.12).

Napdywya HEYEON

Ta pey€6n mou opifovral pe amAéq pabnuatikég ox€oelg amd
Ta BepeNddn ovopdlovral mapdywyd. Ot povddeg Toug propoulv
va ekppaoTtolv, Ue TIG (Oleq amAEq HaBNUATIKEG OXEOELG, MEOW
TV povadwv Twv BepeNwdwv peyebwv kat ovopdlovrar mapd-
YWyYeg povadeqg. MNa nmapddelyua, 1o eupaddv, o GyKog, 1 TIUKVO-
mrta, n taxdtnta KTA, eival mapdywya peyenn.

Métpnon gupasou
Movdada pétpnong eppadol (cupBoAikd A) eivar To eupadov
™mg eruedvelag evog TeTpaywvou pe mAeupd 1 m. H povdda
MéTpnong Tou euBadol MPOKUTTTEL AT® TOV OPLOUO TOU.
EuBaddv teTpaywvou = UKOG TAEUPAGXUNKOG TIAEUPAS.
AV Ta UAKN TWV TAEUPWY HUETPWVTAL OE m,
T6TE: povdda gupadol=1 m-1 m=1 m2

AuT] TN povada TNV ovopdloupe TETPAYWVIKG UETPO (M?). BAE-
TIOUpE OTL N Hovada pETPNOoNG Tou eUPadou eKPPAleTal HEOW
™G Ocpehiwdouq povadag Tou MPHRKOUG.

MéEtpnon oykou
Movdda pé€trpnong éykou eivat o dykog kUBou akurng 1 m. H
povdada pETpnong Tou TpokUTTel and Tov oploud Tou.

‘OyKog KUBOU = HAKOG QKUNGXUNKOG AKUAGXUNKOG OKUNG. Av
TA UAKN TV TIAEUPWV HETPWVTAL 0E M,

téte: povdda dykou=(1 m)-(1 m)-(1 m) =1 me.

AuTtr] T povada v ovopdloupe KuBKO pétpo (mS). BAémoupe
6Tl N povdda PETPNnoNg Tou dykou ekppdletal péow Tng Oepue-
Awdoug povAadag Tou MRKoug.

MEtTpnon Ttn¢ NUKvVOTNTAC
Moo eivat o Bapu, o oidnpog 1 to EUuAo; Mool AvBpwrol
vouiCouv 611 0 oidnpog eivar Baputepog amd 1o EUAO, TIAPOAO
nou éva kap®pl eival ehapputepo and pia cavida. MNa va ana-
VIN)OOUUE O€ QuTH) TNV £pWTNOM, {uyiCoupe €va koupdtt and oidn-
PO Kal €va Kopudtt and EUAo, rou €xouv Tov (Blo dyko. Na napd-
detyua, 1 cm® odripou éxet pala 7,9 g, evd 1 cm® EUGAou Exel
pnaZa 0,7 g. Aéue OTL n mukvéTnTa Tou Owdrpou eivat 7,9 g avd
KUBIKO €KATOOTOMETPO, evid Tou EUAou 0,7 g avd KuBlkd ekato-
otépeTpo. O oldnpog €xel peyalutepn mukvotnTa and to EUAo.
H mukvétnTa evég UNkoU opiletal wg To TMAIKO Tou €Xel wQ
apBunt ™ pdala owpatog and autd To UAIKGO Kal TIapovouaoTh

Tov éyko Tou. AnAadn
paca

m
TUKVOTNTA= , § Me oupBoAa: p = —
n yKo n M HB P=1
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H mukvémTta ekppdlet Tn HAla Tou UNIKOU TIOU TIEPLEXETAL O LA
povada éykou. H mukvéTnTa elval XapaktmpLoTikd Tou UAIKOU KABe
owpaTog. Aev Xxapaktnpidel, yla mapddetypua, ua odnpodokd ard
Yevikd 1o oidnpo. ‘Etol, n nukvétnta pag owdnpodokou eival idla
Me TNV rukvotnTa evog oAU pikpoU Koppatiou (pwviopatog) owdn-
pou.

MNa va unoAoyiooupe Tnv mMUKvATNTA €vOG UAIKOU, yla Tapd-
delypa Tou ahoupviou, apkel va dlaip€ooupe T Hala evédg owpa-
Toq and aAloupivio pe Tov Oyko (eikéva 1.13). ‘Eva koppdtt alou-
pviou paZag m=270 g €xet 6yko V=100 cm?®. Emougvwg, n mukvo-
NTa P Tou aAouptviou elval:

_ pdZa m 270 g o g
éyKog V 100 cm?® cm’®

H mukvdtnTa ekppdletal péow tng padag kat Tou éykou. Emo-
Mévwg, elval éva mapdywyo péyebog. H povdda tng mukvdatnTag
propel va ekppaotel péow Twv BepeNlwdwv pHovadwyv TG HAlag
(Kg) kat Tou prkoug (m), dnAadn:

) ) Hovada pdlag 1 kg
povdada TukvétnTag = - " =
povdada dykou 1ms

Fevikd n povada péTpnong kabe mapdywyou peyEOoug To-
pei TAvToTe va eKPPAOTEi WG CUVAPTNON TWV HOVASWV TWV
OepeNBWV PEYEBWV.

AIEOVEC EZuotnua Movadwv (System Internationale)

To oUvolo Twv BepeNWdWY KAl TWV TMAPAYWYWV HovAdwv aro-
Tehel éva ouotnua povdadwy. ZAuepa and OAeq TIG XWPESG XPNOL-
poroleital To Alebvég 2uotnua Movddwv (System Internationale)
S.I. Ta Bepehwdn kat oplopéva mapdywya ueyedn oto Sl ¢ai-
vovtal otov rivaka 1.4.

m=p-v

©
<
<
]
°|3

Eikéva 1.13.
[a va Buudote eukoAdtepa: Otav E€pouue duo and ta ueyén
p, m, V, uropoUje va umoAoyioouye To Tpito.

MINAKAZ 1.3.

NYKNOTHTEZ MEPIKQN YAIKQN

STEPEA  YIPA aepA 99
m cm

Xpuodg 19.300 19,30
Y3pdapyupog 13.600 13,60
MG6Aupdog 11.300 11,30
XaAK6Q 8900 890
2(dnpog 7.800 7,80
Aloupivio 2.700 2,70
ToupAo 2.600 2,60
Mukepivn 1.260 1,26
Nepd 1.000 1,00
Mayog 920 0,92
Metpéhaio 850 0,85
Owdnveupa 800 0,80
DEMGQ 240 0,24
Aépag 0,13 0,0013
Alwto 0,03 0,0003

MINAKAZ 1.4.

AIEONEZ ZYITHMA MONAAQN
Oepehiddn peyéon OepeNIddeIq Povadeq Napdywya pey£dn Napdywyeq povadeq
M1kog 1 étpo (1 m) Eupadév 1 m?
Mdta 1 x\Gypappo (1 Kg) ‘Oykog 1 md
Xpovog 1 deutepoAertto (1 s) Mukvotnta 1 %%
Oepuokpaocia 1 kENBv (1 K)
‘Evtaon n\ektpikoU pedparog 1 aumép (1 A)
‘Evtaon aktivoBohiag 1 kavtéAa (cd)
Moodmra UAng 1 ypaupopdplo (mol)
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MoAnanAdoia kalr unonoAAANAAocIO TV HUOVASWV

>uxvd ol erotipoveg Xpelddetal va epyacBolv pe oAU WKPEG

NINAKAZ 1.5.

YMOAIAIPEZEIZ KAI MOAAAMAAZIA MEFEOQN

1} MOAU peydAeg moodtteg. Ma nmapddetyua, n pdla mg yng eivat ‘Ovopa Zippoko Zxéon
riepimou Mikpo u 1/10000000=10
6.000.000.000.000.000.000.000.000 kg XiNootd (M) m 1/1000=10°
) ) ] ) Exartootd (oevrl) c 1/100=102
V@ N pada eveg popiou Mékato (eay) d 1/10=10"
0,000 000 000 000 000 000 000 000 004 Kg. MOAMATAASIA
Ma va 3leukoAuvBouv oTig TPAEELG TOUG, XPNOIMOTIOOUY TA TOA- | Xino (kiko) k 1000=10%
AarAdota v} Ta untorntoAanAdola Twv povadwy Ta omnoia ouviowg Méya M 10000000=10°

ekppdlouv pe duvapelg tou 10. Ot ekBETEG TV SUVALEWY AUTWY
elval moAamnidola 1} urnortoAarnAdola tou 3 (mivakag 1.5). MoA-
AEQ pop€q emiong avti yia T duvduelg tou 10, xpnoyuorololpe
oUuBoAa pe ypduuata. MNa mapddetypa, 1o XAleg popég peya-
Aitepo (10%) To maplotdvoupe pe To k (kilo). AnAadn), Ta 1000 m
uropouv va ypagouv 103 m 1 1 km. Mapduola 1o éva XINooTo

MoMarAdota kat urtomoMan\dola Twv povédwv e Ta
oUUBoAG ToUG.

Tou péTpou uropsl va ypagsl wg 10° m 1 1 mm.

» Xpnoigomoinoe Kal epApHOoOcE TIG £vvoleg TOU EHABEG:

1. Avdopepe pepikolq Adyouq yia toug oroiouq vopilelq OtL eivat xpron n HEAETN TNG PUOIKNAG.

2. Avdopepe Ta Baoikd otolxela Tng emoTnUoVIKAG HeBddou. T sival To melpaua;

3. Tu elvar pérpnon; Na avagépelg tpla mapadelypara Peyebwv Kal Ti§ povadeq WETpnong toug oto Sl.

4. Na ouprmAnpwBouv ol Tpotdoelg €10l WoTe va elval emotnuovikd opbgg: H mukvétTa evog UAIKOU opi-
ETAL WG TO wovveeveveerreeeene TIOU EXEL vvvvrrereennen. 100 V2 TOU owpatog amd autd To UANKS Kat
..................... TOV coveveeeeneenne. TOU. ANAGDY p=

5. ZTIG MapaKATw €PWTNOELG VA KUKAWOEIG TO YPAWUMA HE TN OWOTH arndvrnon:

i. ‘Eva Kopudtt @eMoU kéBetal oe duo (oa koppdtia. H mukvétta tou kdBe Kopuatiou sivat a) H uon
ekelvng Tou apyikol Koppatiou, B) AmmAdola ekelvng Tou apxikoU Koupatiou, y) H Bla pe ekeivn tou
apxwoU Kopuatiou.

ii. H dldueTpog Tou patiol cou esival mepimou a) 5x10° m, B) 2,5x102 mm, y) 2,5 cm &) 2,5x10% cm, ¢)
Kapla amd Tig Tapandve.
iii. 'Eva 24wpo £xel nepimou a) 864x10%s, B) 8640 s y) 1,44x10° s, &) 9x10* s, &) kapia amd TI¢ Mapa-
navw.
» EQAppooe TIG YVWOEIG OOU Kal YPAWE TEKUNPIWHEVEG AMAVTHOEIG OTIC EPWTHOEIC TTOU AKOAOUOOUV:

Méoo prkog vouiCelg otL €xel To x€pL oou; 'EAeyEe tnv amdvinor] oou HeTpwvtdg To. Moo vouilelg ot
€xel MEYAANUTEPO WNKOG, TO AVOLYHA TWV XEPLWV OOU 1} TO owua oou; METpnog Ta yia va eAéyEelg v
andvtnon oou.

2. Noéoo unkog vouilelg Ot €xel N dAPETPOG evAG KépUaTog dUo eupw; ‘EAeyEe tnv amdvinor oou PETPW-
vtdg . Katdrmiy, umoAdyloe TO PAKOG TNG TIEPLUMETPOU TOU KEPUATOG.

3. Ndoo vouilelg o1l eival To guBaddv Tou dwuatiou cou; Na eAéyEelqg TNV aAlAvinor COU METPWVTAG TIQ
dlaoTACELG TOU Kal urtoAoyilovtdg To.

4. ABsTelc évav OYKOUETPIKG owArjva Baduovounuévo os cm?® (mL) kat éva KouTi pe okdyla. Mg propeig

ME AUTOV TOV OYKOUETPIKO OwArjva va Tpoadlopioelg Tov dyko KABe okaylou;
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OHOR.WAKSO

i

4.

5.

2e évav dvBpwro n eredvela G PUTNG Tou 1 orola elval euaiodntn otnv avixveuon Twv oopwv eival
niepimou 480 mm2. Na ouykpivelg To PEYEBOC TNG TAPANAV® EMPAVEIAS PE TO AVTIOTOLXO TNG MUTNG evig

KUVNYETIKOU OKUAOU TO oroio sival mepirou 65 cm?.

O eyk€paldg oou Xpeldletal Tepimou €va TEVTAKOOLOOTO TOU JEUTEPOAEMTOU Yla va avayvwpioel €va
olkelo avTIKE(UEVO amd Tn OTLyur) ToU QWG TIoU TPogpXeTal amd autd ¢Bdvel oTo PdAtt cou. Na ekppd-

O€Iq TO TAPATIAVW XPOVIKS dAoTNUA O S Kal ms.

2e apXaloAoYylKl avaokagr Bpgbnkav Ta avilkelpeva mou mep\auBdvovtal otnv mpwTn OTHAN Tou apl-
otepoU Tiivaka. 2tn delTepn Kkal TEltn OTAN avagépovral, avtiotolxa, n HAla kat o Oykog KABe QvTIKEL-
UEVOU. XPNOWOTIOWVTAG TIG TIUEG TNG TUKVOTNTAG TOU TeplExovtal oto de&ld mivaka, mpoodldploe TO
€ldog Tou UNKOU amd To oroio eival kataokeuaopévo kdbe avrtikeluevo. Matl pe autr Tn UéBodo dev
uropelg va eioat anoAUtwg RERalog yia To €id0g ToU UAIKOU KATAOKEUNG;

ANTIKEIMENO WAZA OFK?Z
(@ (cm’)
Koounua, 26 25
Zipogy 40 48
Kdopnuog 23 1,2
Mayelpiké okelog 60 25,6
Z{pogg 64 9.2
NOpopa, 110 15,0
Néuopag 31 3,6
Nopopa- 68 8,1

YroAdyloe tnv mukvoTnTa KABe UAIKOU QVTIKELIEVOU

Tou Taplotdveral otn dmAavy elkévag.

JUMUMAPWOE TOV EMOUEVO TIVAKA.

) , Maza ‘Oykog MukvdtnTa
Eidog uhikou © (o) (glom?)
Z0ho 150 0,7
Tuah 60 24
Xd\uBag 20 8
MoAuotepivn 7 70
MOAAuBd0G 45,6 11,4

Mwa mé€tpa akavéviotou oxrparog paZag 50 g Bubiletat
HE€oa oe OwANva e XPWUATIOTO vepd, omdte N OTABUN
Tou vepou avefaivel énwg paivetal oto diMAave oxrjua.
Na Bpelg TV MUKvATNTA TOou UAIKOU Tng TETPAG.

04m

0.2m

EIAOZ YAIKOY MIVKNOTHTA
(9/em?)
Kepapikd 23
Zinpog 7,0
XaAkdg 84
Ao 10,5
Xpuodg 19,3
77,2 kg
04 m
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NEPIAHWH

0O H duoikn peleTd e eviaio TPOTo OAeG TIG QUOIKEG PETABOAEG. H @uolk oxetifeTal dpeoa pe TV TEXVO-
Aoyia, n omoia kaBopilel oe peydAo Babud tov TEoMo {wrig Tou oUYXPOVoU avepwrou.

0 H eruotmpuoviky enavdotaon &ekwvd Tov 170 awdva pe tov Mahaio, mou elodyel To Telpapa wg Kuplap-
XO OTOIXEl0 TNG EMOTNUOVIKAG MEBSdoU. Ta ONUAVTIKATEPA OTOLKEld TNG ETOTNMOVIKNG HeBSdou eival 1
napartrenon, n unébeon, to meipaua, n yevikeuon kat n MPEOBAEYN VEWV GAVOUEVWV.

0 MNa va peletriooupe TANPWG €va QalvOuevo, TPAYMATOTIOOUE HUETPNOELG QUOIKWY HeYeBwv. MEtpnon
A€yeTal n oUyKplon eveg QUOIKOU peyEBoug pe €va ANo opoeldég mou AauBdvetal wg povAada.

0 lMNa kdbe @uolkd PEyeBog uloBeTBNKe WA oplouévn povada. 21o Alebvég Zuotnua Movdadwv (S.1.) Ta
BepeMwdN QUOLKA LEYEDN TIOU XENOLLOTIOOUVTAL OTN UNXAVIKH KAl Ol AvT(OTOlXeq HOVAdeg Toug elval: a)
To prkog pe povdda to pETpo. B) O xpdvog pe povdada to deutepdAento. Y) H pdla pe povada to XIAG6-
YPAMHO.

0 Ta Quolkd peyedn dlakpivovtal o BepeNlddn kal apdywya. Eva mapdywyo péyebog eivat n mukvétnta,
mou opifetat wqg To TMNAko TG pAZag evog owpatog dla Tou Oykou Tou. H mukvétnta xapaktnpilet To
UNKO KATAOKEUNG evog owpatog. Movdda mukvétntag oto S.b. eival to kg/m®, mou TPOKUIMTEL UE Ouv-
duaocud BepeNwdwy povdadwy, Onwg cuppaivel pe OAeq TIG TIAPAYWYES HOVADEG.

BAZIKOI OPOI
Emotnuoviky uéBodog Meipaua Métpnon MdZa
Mapatripnon Oewpla Mnkog MukvétnTa
YnéBeon duokd peyebog Xpdvoq




ENOHHEHTA

Y
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KegpalAalo 2 : KINHZH
KewaAaio 3 : AYNAMH
KewalAaio 4 : MNIEZH
Ke@alAato 5 : ENEPTEIA

H 0An og oAdkAnpo 10 oUpnav PBpioketal o€ S1apkh Kivhon Kal aAAdzel ouve-
XWG MOPQPEG. Xinv gvlétnta auth O6a PMEAETACOUME KAMOIA OTOIXEid nMou agopouv
TNV Kivhon Kal tnv aitia nou tnv npokadegi, 6nAadn tn §0vaun. ©a nepiypdyou-
ME TNV Mo anAA nepintwon tng Kivnong: tnv Kivhon o€ guBeia ypauun. ©a €10d-
YOUHE UG EVVOIEG TNG XPOVIKNG OTIYUNG, TnG B€0Nn¢, ING MEIATONIONG, TNG UEONG
KAl TNG OTyuIgiac taxutniad¢. Zin oUuvéxela 6a peAgthooupe tnv €vvola tng 6Uva-
MNG kKal ©6a tn ocuvbéooupe pE tnv Kivnon kal tnv dAAnAeniépaon. ©a yvwpi-
OOUUE NwG ocupnepipépovial ta peuotd (uypd kal aépia) 6tav 1copponoulyv, €104-
yoviag u¢ €VVOIEG TNG nNieong Kal tng dvwong. ©a oAOKANPWOOUME Tn YVWwPIHia
HOG ME TN PNXAVIKN pE avagopd otnv evépyeld nou eival pig and ug Oegpediw-
8€1¢ €vvoleg YIa OAEG UG QUOIKEG EMIOTAMEG.



Hia pikpn igTopia .

Katd toug Oepivoug OAupniakoUG aywveg nou Sie€AxOnoav oto Zidvel
ing Auotpadiag 1o 2000, o Kwotag Keviépng képdioe o100 6pOUO TwV
200 m pe gnidoon 20,09 s. O a6AntNG Eekivwvtag and tnv npepia avén-
o€ otadiakd tnv taxutntd tou PéXPI va anokKihoel pia pé€yiotn taxlinta e
NV onoia kal teppduce. Av Kal 8ev yvwpizoupe tnv taxdtnta tou abAn-
th K40e XPOVIKA OuUyUA, HNopoUUE va unoAoyiocoupe piIa pEon UPA NG
taxutntdg tou yia 6An tn 8108pOPA KAl VA TN CUYKPIVOUME HE TtV TaxU-
Inta piag Aeondpdanng n €vég AUTOKIVATOU.

210 KepdAnalo autd:

- ©a npooeyyioeig ug €vvoleg ing 6€ong, tng peatdéniong, tng HEONG Kal
NG ouypigiag taxitntag Kal tng petapoAng tng taxuintag.

- 60 efolkelwOei¢ e 1a SIAVUOUATIKA XAPAKINPIOUKE tng taxUintag Kai
tnv oyaAn kivnon.



KINHZEI2

KE®AAAIO 2

YAH KAl KINHzH

Kabnuepivd 6a mnapatnpeic yUpw cou To Qavéuevo tng Kivn-
ong. Ta nawdid mepnaroly, TEEXOUV, KoAupmouv, odnyouv Todn-
Aata, Ta mouANld rnetolv, To vepd KUAA ota ToTdpla. MoANEG popEq
oto otddlo 1} otnv TAedpaon €XELG TIAPAKOAOUBAOEL aywveg OTi-
Bou. ‘Eva and ta dnuognéotepa aywviopata sival ol aywveg Taxu-
NTag Twv ekatd Kat dlakooiwv PETpwv. Ol dpouelg emdlwkouv
va dlavioouv Tnv avriotolyn dladpour] oto pikpdtepo duvatd Xpod-
Vo (elkova 2.1).

Ektdg and T Kivioelg Tou napatnpoupe nAvw OTn yn Kat oTto
dldotnua 6Aa ta oupdvia cwuata Kivouvtal. H yn kdbe p€pa ekte-
A&l wa mAARpn mneplotpo®r| YUpw and Tov eautd Tng Kat k4be xpo-
VO Hla Teplpopd yupw amd tov BAlo. O Alog meplpépetal YUpw
and to kévipo Tou yaha&ia pag. Ta doekatoppupla yalagieg Tou
axavouq ouunavtog arnopakpuvovtal peta&l Toug kat ol dlaotd-
oelg Tou olunavrog augdvovtal (eikéva 2.1).

2TO MIKPOKOOWO CupBaivouv KIvroelg mou dev UNopoUpe va Tiq
avtineBoupe dpeca. AvtihappBavopaocte Ouwg ta amoteAéouartd
Toug. Otav ta dropa kat Ta pépla Kivouvtal MepLoadTeEPO EVTO-
va, ota oteped, ota uypd 1§ ota aépla, n Bepuokpacia Twv cwud-
Twv auEdvetal. ‘Otav nhektpdvia Kivouvtal e OpLOPEVO TPOTIO OTa
HETaN\a, dnuoupyeltal To NAekTPIKO pedpa. ‘Otav nAektpdvia mdi-
Aovtal OTIG Kepaleq Twv PAdIOPWVIKWY OTABUWY, Tapdyovral Ta
padloPpwvikd kupata. Méoa oe kKABe ATOHO TA NAEKTPOVIA TIEPL-
pépovtal YUpw amd Tov Tupriva Tou (ekdva. 2.1).

H kivnon eivar xapaktnpioTik 1810TnTa TNG UANG. Epgavite-
Tal and Toug Pakplvoug YOoAagleq HEXPL TO E0WTEPIKO TWV MIKPO-
OKOTUKWV aTOPWV.

O dvbpwrog amd v apxaldTnTa AKOPn UEAETNOE TNV Kivnon
TV OWPATWY TéoO0 amnd EUPuTn TEPIEPYELD OO0 Kal ard avdykn
yia ™ BeAtiwon ™G kabnuepwnig Tou Jwng (eikdva 2.2). Mapa-
TnpoUce TV al\ayr Tng B€ong Twv ACTEPWV OTOV oupdvio BOAO
yla va mpocavatoAloTel 1} yla va mnpoadlopiosl TNV €vap&n Hlag
€MOXNG, TOU XEWva, ™S AvolEng kTA. Eival Aowmdv evdlapépov
va peAeTriooupe TV kivnon. Na olkodourooupe TIG €VVOLlEG Kal TA
QUOIKA UeYEBN Tou Ypelalduacte yla va meptypdyoupe Kkdmola
and Ta XAPAKTNPLOTIKA TNG.

ol yahaEieg
ElYouvTaL

Eikéva 2.1.
H kivnon eivat yevikd xapakmptotikd meg UAnG.

\\olKri
8" kai loTopia —_

Eixdva 2.2.
Ot BaBuhwvior peAémoav v etjota kat v nuepnota kivnon
ToU AU Kat epevpav To NuePoAdYLo Kat To NAaKG poAdL. Zrue-
pa yla ™ pETpnon Tou xpovou otnELlUaoTe OTIS KIVIHOELS TwY
nAektpoviwv ato dropo.
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\\olkn'
8" ka1 Texvohoyia, AcTpovopia kai Xnueia )

Eixdva 2.3.
Aigbvriq amooToArj atov Apn (1996).
Poundt ekepeuvd v empdvela Tou Apn.
Ta va propoUv ot emotipoves va eAgyxouv v kivnon tou and
™m yn, Ba npénet va elvat oe 6éon kar’ apyriv va mv meptypd-
Pouv e aKpiBeta.

— Avolimoe TANQOQOQIES RO ROTAOREVAOE EVOL
POTOYQOPIRG GAUTOVW LE BEUOL TO XOOVIRG TWV
ATOOTOMDV atd T YN 7EOS Tov Apn Wyl
ONUEQQL.

— IMoweg whnoopopies €xovv aviinBel amd avtég
TG OTOOTOAES %OL APOQOUV TN OVOTOON THG
aTUGOPALEOS TOV AQN;

Eikéva 2.4,

H kimon, dnwq kat kdBe @uUOIKO pawduevo, uropel va mept-
ypagel ue ™ yAwooa twv pabnuatikwv: pe xpnon e&lowoewv
Kat dlaypauudtwy. Ta owuata ta Bewpolue wg UAkA onuela
Kal Ta MaploTAvouye Ue [ KOUKISa.

2.1 nepiypagn Tng kivnong

Mw¢ Ba neptypdyouue v Kivnon €vOoG QUTOKWVHTOU OE &vav
aywva taxutntag; Tnv kivnon g yng yupw ard tov nAo; Tnv
kivnon evdg dopupdpou; dte uropouue va noudue Ot n kivnon
evog owuatog pag eivat yvwotr;

EUkoAa uropouUpe va avtiAngBoulpe TV Kivnom evdg owuaTog
aA\d dUokoho eival va Tnv meptypdyoune He akpiBela (eikdva
2.3). Mnopoupe va meptypdyoupe Tnv Kivnon XPnNOLLOTIOLVTAG
ouvnBlopéveg AEEelg kal mpotdoelg. ‘Evag akpiBéotepog tpomog
TEPLYPAPNAG XPNolorolel TN YAWOOod TwV UadNuatikwy. Ta Quol-
k4 pey€0n maplotdvovralr pe oUPPBoAa Kal oL OxE0€lg TOUG HE
Mabnuatikég e&lowoelg. Xpnotdorolel emiong ypaplkég Mapaotd-
oelg mou ovopdlovtal kat daypduuarta, ta ornola deixvouv Mwg
autd Ta pey€n petaBdiovral pe To XPOvo (eikéva 2.4).

2TI¢ napaypdpoug Tou akoAouBolv, Ba mpoomadrjooupe va
neptypdyoupe To pavépevo tng kivnong kal pe toug Tpelg Tpd-
moug. Apxikd Ba meplypdyoupe TNV Kivnon pe €vvoleg Tou XpPn-
oorolouvtal otn YAwooa tng kadnuepwng Iwng, onwg dia-
dpopn, Xpovog, Taxutnra. X1éxoq pag Ouwg eivat va elgdyoupe
TIG évVOlEQ TTOU XpPnoalomnolouvral atn YAWood TG QUOIKNG: B€on,
petarémon, Xpoviké d1doTnua, diIavuopaTikhg TaxdTnTad, oL onoi-
€G apg€xouv Tn duvatdtnTa MANPE0TEPNG KAl AKPIBETTEPNG TEPL-
YPAPNG TWV KIVIOEWV.

lMa va am\ouotelooupe Tn HEAETN TOU (PAIVOUEVOU TNG Kivn-
ong, uloBetolpe TIG MAPAKATW TIAPADOXES:

Mpwto: 6a aoxoAnboulpe pe TNV meptypadr] g kivnong ayvow-
vtag v attia mou tnv TPokaAel. O KAGd0G TNG PUGIKAG
Tou acxoAeital pe Tnv napandvw PeAETN ovopdetal Kivn-
HaTIKH.
AeUtepo: Ba peletriooupe Kuplwg euBUypappeg Kivroelg, dnAadn
KIVACELG TIOU TIPAyATOToloUvVTaAlL 08 eUBE(EQ YPAUUEG.
Tplto: Ba peletriooupe TNV kivnon cwudtwv (ewdva 2.4) xwpiq
va AdBoupe umdéyn Tiq dlaoTdoelg Toug. Oa Ta AVTIUETW-
niooupe wg UAIKG onpeia. ‘Eva owpa, evw éxel pdla, uro-
polue va 1o Bewpriooupe wg UAKO onuelo av ot dlaotd-
oelg Tou elval oAU UkpdTtepeg amd TIG AMeg dlaoTACELG
TIOU XPNOLUOTIOIOUE YIa TNV TIEPLYPAPr] eVOG (ALVOUEVOU.
Nna mnapddeypa, détav meptypdpoupe Tnv Kivnon evog
dopupdpou YUpw amd Tn M, ToV AvTLETWTII{OUE WG éva
KivoUuevo UNIKO onpuelo mou €xel pdla ion pe ™ pdla tou
dopupdpou.

O&on Kal XPOVIKA OTIyun: nou Kal note

lMNa va meprypdyoupe Vv kivnon evdég owpatog pe akpifela,
npénel og KABe XPOVIKY OTyury va yvwpiloupe ToUu Bploketal To
owpa. MNa napddetypa, oe KAOe XPOVIKY OTLyHr) TIPEMEL va YVW-
piCoupe T B€0n TOU QUTOKIVATOU © TNG YNG 1 Tou dopuPdpou
Twv, omolwv Tnv Kivnon HeAetdpe.
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O@gon: nou PPioKETal TO OWHA

Mot Bpioketal éva owua; MNwg Ba mpoodlopicouue t B€on Tou;
3’ évav eubuypaupo dpdpo undpxouv duo autokivnta A kat B
(elkdva 2.5). Mou Bpioketal To autokivnto A;

lMNa va anavtiooupe OTo MApamndvw epwTNUA, apkel va mpoo-
dlopiooupe T Béon evég onueiou Tou A, ONWG N MMAE KOUKISA
nou @aivetal otnv eikéva. '’ autd to Adyo otV elkdéva €xeL TOTO-
BetnBel wa kAipaka, ya nmapddelypa pia petpotavia.

MNa va nmpoodlopiocoupe T B€oM TOU AUTOKIVATOU A, XPNOlLuO-
noloUpe Kdmoto AA\o onueio ™G kA{pakag, énwg to 0, oU ovo-
pdaletal onueio avagopdg. Ztnv elkdva 2.5 dlakpivoupe 6Tl 1o A
Bpioketat 8 m de&d and 1o pndév. lMowa eivat n B€on ToUu auto-
kwviitou B; To B Bpioketat 2 m de&d and T1o 0.

Alariotwvoupe OTL yla va kabopiooupe Tn B€omn KABe AUTOKIVY-
Tou Tdvw otov eubu dpduo, Tpénel, ekTdg and v andoTtaon, va
dnAwooupe av Bploketal de€ld 1 aploTepd ToU onueiou avapopdg.
AnAadn, npénel va npoadlop{ooupe Kal Tnv Katelubuvon g B€ong.
lNa napddetyua, oty ekéva 2.6 1o onueio A Bpioketat 4 m de&ld
aré 10 Undév, evwd 10 B Bploketal 3 m aplotepd Tou.

H kateuBbuvon dev unopel va kabopiotel mAvta pe Toug 0poug
«dekld» Kal «aplotepd». MNa autd Intdue ™ Boribela Twv pabn-
patikav. ‘Etol, yia v kateubuvon xpenoidornolouue Ta npdonua
+ Kal —. ZTO Mapddelyua tng ekovag 2.6, opilouue Betikn (+)
KdBe B€on mou Bpioketal de€ld amd To onueio avapopdg, evw
apvnTiki KABe B€on mnou Bpioketal aplotepd Tou. Me autr T oup-
Qwvia n Béon Tou A eival +4 m kat n B€on Tou B eivar -3 m.
Ma va ouppoAicoupe TN B€on xpnolponololpe, ouviBwg, To YPAu-
pa x. ‘Etot, yia 1o autokivnto A Tng elkévag 2.6 sival xa=+4 m
Kat yua 1o B xg=-3 m.

H 6éon evdg owuatog kabopiletal oe oxéon ue éva onueio ava-
Popdg (ewdva 2.6). H emhoyn tou 0 wg onueiou avaopdg dev
elvat n povadiky duvartr. Zto mnapddelyua g eikévag 2.6, Ba
propouloaue va eixaue SlaléEel wg onueio avagopdg kdmolo and
Ta duo autokivnta, 1rj orotodnnote AAo onuelo TG KAipakag. Av
SOloAEEoupe AMoO onueio avagopdg, 6a petaBAnbel kat o aplb-
MG Tou kaBopilel Tn B€on Twv autokwrtwv A Kat B 1§ evég omol-
oudnrnote dAN\ou owpatog. MNa mapddelyua, otnv elkéva 2.6 av
dlaAéEoupe wg onueio avagopdg to autokivnto B, téte N B€on
Tou A elval xa=+7 m kat Tou B xg=0 m.

2NV Kadnuepvr) YAWooa XenoluoroloUpe ouxvd tnv évvola tng
ardéotaong. O mMpoadloplopdg TG andotaong MEoUnodETel UOvVo
N METPNOM KAMowou MPrKoug kKat Oxt tnv kateuBuvon. ‘Etol, ya
napddetypa, Aéue &t ) améoTacn Tou auTokivrjtou B amd 1o 0
elvat 3 m, evid n 6éon Tou autokwrtou B elval -3 m wg Tpog
10 0. Opwg pua andotaon eival pAkog Kal enopévwg mpoodlopi-
Cetal MAAPWG ard éva BeTikd aplOpd Kal pia povada HETPNOoNG.
O apBudg dnhwvel To armotéleoua TG oUYKELONG TNG amndota-
ong e ™ povdada PETpnong Kal ovoudletal PéTpo (Tng amndota-
ong).

Inueio
avagopdc

Eikéva 2.5.
Ta autokivnta Bewpouvtat UAikd onuela. H Béon toug kaBopi-
Cetat and ™ 6€on Twv QUTIOTOLXWY KOUKIdWV.

Inpeio
avagopdg

Eixdva 2.6.
H kateuBuvon g 6éong kabopiletal and ta aAyeBokd mpo-

onua.

ApaocTtnpidéTnTa

Mpoodiopioudg TG 6€ong owuarog

lMoteg mAnpopopieg npémnet va dwoelg o’ éva
ouuMabnT OOoU WOTE va TOMOBETHOEL TN Youa
O€ Ml OUYKeKpévn Béon otnv auAaka tou
Bpaviou;

» Xpnowomnowwvtag pia petpotawia 1 éva
Xdpaka mpoodidploe T B€on 1 g yopag oe
oxéon pe TG duo dkpeg Tou Bpaviou gou A
Kat B.

H ydua Bploketal otn B€omn x,= ----cm and to
A (onueio avagpopdq)
H ydéua Bpioketalr otn B€on xg = ----cm and

T0 B(onueio avapopdg).

» Metatdmioe ™ youa and tn 6€on 1 otn
B€on 2 Tou Bpaviou

H ydpa Bpiloketar x’s = --—--cm andé t0 A
(onueio avapopdg).

H yodpa Bpiloketalr x'g
(onueio avagpopdg).
Moto eival o ouurépaoua oto oroio KataAr-
YELS;

-—--—-cm arné 10 B
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Eikéva 2.7.
H kivnon eivar ayerikn.
a) Ta dévdpa wg mpog To veapd (onueio avapopds) mou Ppi-
oKketat 0to Jpduo, elvat akivnra.
B) Ta dévdpa wg mpog Tov 0dnyd (onueio avapopds), tav To
autokiynTo Kwveltal, KvouvtaL.

—— =
[ 0 ] Xs 45]
# If/ Gttt i ; .If.p‘ff LT EEEEELEE LT LIS f{_}'.: 'ff (i
Eikéva 2.8.

Tn xpovikn) oty ;=5 s o Totdq Boloketal o 6éon x;=+15 m.
Tn yoovikn) oty t,=20 s o Totdg Boioketat ot 6Ean X,=+45 m.
H petardmon tou Totou elva:

MX=X;X;=+45 m - (+15 m)=+30 m, dnAadn) kwribnke 30 pétpa
mpog ta de&id oe ypovikd didotnua:

M=t-t,=20 s - 5 s=15 8.

Movouetpa kai S1avUCUATIKA UEYEON

duoikd peyédn onwg o xpovog, Ta omoia mpoodiopilovTal
HOvo amd évav apidpd (to PETPO TOUug), ovoudlovral Hovoue-
TPA. Yrdpxouv kat AAN\a povOoueTpa peyedn énwg o Gykog, N
nukvétnTa Kat n Beppokpacia. AviiBeta, o TPOCBIOPIONOG TNG
B€ong, ektég amnd To METPO, amattel Kal Tnv kareuduvon. ‘Eva
Té€Tol0 PEYEBOG ovopddeTal dilavuopaTikd. ‘Eva dlavuouatikéd peye-
Bog maplotdvetal pe €va BEANOG. ZUMPWVOUMPE TO HAKOG TOU
BéNoug va eival avdloyo pe To HETPO Tou peyEBouq (ekdva 2.6).
MNa va npoodloplooupe TV KATeUBuvon evog SLAVUOUATIKOU EYE-
Boug, xpelalduaote duo dedouéva: a) In dleubuvor tou, dnAa-
o1 Tnv eubela ndvw otnv omnoia Bploketal kat B) ™ Gopd ToOU,
dnAadr) tov mpocavatoAloud Tou Tdvw otnv eubeia auth. MNa
napddetypa n 6€on oupBoAlleTal pe X Kat naplotdvetal pe BEAOQ
(eldva 2.8). Xt ouvéxela g MeAETNg TG Mnxavikig 6a yvw-
plooupe kat dAN\a dlavuopatiké pey€en.

Mote éva ocwua Kiveital

Av TO owpa al\dalel B€on, Aéue OTL Kveltal. Kwveltar duwg oe
oxéon He éva onueio avagopdg. H kivnon emopévwg eivalr oxe-
TIKA, dNAadr) avapépeTal wg TPog €va onueio 1} cwua To omoio
Bewpeltal akivnto (eikdva 2.7). Zuvrbwg, éTav HEAETOUWE TNV Kivn-
on Twv owPATwV oto Yo mepBANov pag, Bewpoupe OTL N yn
elvat akivntn.

XpovIKn otiyun: note

lMNa va yvwploupe néte o Totdg otnv ekdva 2.8 Bpioketal oe
KATIOLO CUYKEKPLUEVT BEDN, XPNOLOTIOOUNE €va XPOVOUETPO. ZUp-
QwvoULE va EEKIVAOOUWE TN METPNON HE TO XPOVOUETPO OTav O
Totdg Bploketal otn 6€on O (onuelo avagopdg, B€on 0), ondte
TO XpovoueTpo delxvel T Xpovikr otiyur) t=0 s. ‘Otav o Totdg
di€pxetal arnd t 6€on x;=+15 m, T0 Xpovouetpo deixvel 5 s,
otav digpxetal and T B€on X,=+45 m, To XPOvOueTPOo delxvel
20 s. Aéue OTL TN Xpovikr otyun t;=5 s o Totdq Bpiloketal otn
Bgon x;=+15 m, evw ™ Xpovikyi otiyu) t,=20 s o Totdg Bpi-
okeTal 0N B€on Xx,=+45 m. evikd, n €vdelfn evog XPOVOUETPOU
ovoudZetal XPOVIKH OTIYHR.

Metatonion

Kabwg o Totdq kiveltal (eikdva 2.8), alAlel ouvexwg n B€on
Tou. H petaBolry Tng 6€ong evég KivoUuevou OWHATOG OVOUdle-
TalL peTATomIoN.

lMNa va Bpolue tn petardrion evog KIvOUPEVOU OWHATOG ard
Mla Xpovik otiyur (ty) péxpt a AAN\n (t), apkel va yvwpiloupe
TIg B€oelg Tou TIq duo autéqg otlyuég. ‘Etol, av mn oty t; Bpt-
okétav otn Bgon X; Kat ™ otyun t, otn 6gon Xy, TOTE n deta-
Téror) Tou eival {on pe ?2—?1 (elkéva 2.8). H petatdriuon ouppo-
ACetal ouvrbwg pe AX (yevikd pe 1o ypduua A cupBoAiCoupe Tn
MeTaBoAr] evdg peyébouq) .

Eropévwg:

AX = Xy — X4
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H perardémon AZ onwg kar n 6éon ?, gival éva diavuopa-
TIKO p€yeboG.

2TIq eubUlypauueg Kivroelg érou n dlevbuvon Tou dlavuouatog
g 6éong elval kaboplopévn, n Gopd Tng HETATOMONG TIPOOC-
dlopiCetal and 1o mMpdonuo Tou Ax (€xovrag BERala eTAEEEL
Kdrnowa popd wg BeTK), evd) TO METPO aMO TNV TIUr TOU. TNV
elkéva 2.8 n petatodrion Tou Totou €xel popd mpog Ta deld Kat
pétpo 30 m. Zmnv ekdva 2.9, emAéyoupe onueio avapopdg To
406 XI\OpeTpO Kal BeTIkh popd Tpog Tn Oegocahovikn. H peta-
Téron Tou auTokvritou A eivat:

Axy = (-2 km) — (0 km) = -2 km
KalL Tou B:
Ax, = (+2 km) — (0 km)= +2 km.

Kat otiq duo mepumtwoelg To PETPO TG petatdrong eival (dio,
2 km, aM\d n Katelubuvon Kal eMOUEVWG Ol TENKEG BE0EI] TwV
QUTOKIVATWV elval SLapOPETIKEG.

Xpoviko dSiGotnua
To Xpoviké dlAoTnua 1ou HeCOANARNOe PeTAEU Twv dUO XPOVI-
KWV OTypwV t; Kat t, oupBoAiCetal pe At kau wooutat pe:
At = t, — t
Ta oUuBoAa t; Kal t, avapEpovtal 0€ OUYKEKPIUEVEG XPOVIKEQ

ottyuég. To At elval To xpovikd dldotpua (xpdvog) otn dldpkela
Tou omoilou eEeliooeTal €va pawvdpevo.

To ouppolo A mapiotdvel yevikd petafoAn. ‘Etot, AX onuaivet
peTaBOAr] B€ong (telikry Béon — apxikry Bgan), dnAadr petardr-

Eiéva 2.9.

on, evd At peTaBOAY XpOvou, SnAadH XPOviKé SIAoTnpa (tehwkry {3 9Pxi Heétonong Tou Xodvou enuexbiike n xoow) oty rou

XPOVIK] OTIYUr] — QPXIKY] XPOVIKY] OTtydr)). Znuelwoe étL To Ax dev
elvat To ywopevo Tou A Kat ToU X.

a 8uo autokivnta Boiokovtav oto 400 km. Tn xpoviki oTtyur
t=60 s 10 A Boénke ato 420 km kat T0 B oto 380 km.

Znpeio ava®opdq kai PETATOTION

) Xpnowlomowwvtag Wa petpotawvia 1 éva xdpaka mpoodidploe ) B€on x; TNG
youag oe oxéon pe: Tnv dkpn A Tou Bpaviou cou Kal PETA Oe OYEom ME TNV

dkpn B.

» Metatdmoe Tn youa Kal mpoodloploe tn vEa NG BEom X, WG MPOGg Ta dkpa
A kat B.

> SUMMANPWOE:
©€éon NG Youag x;= ----cm, and 1o A

©gon g YOHAg X,= ----cm, arnd to A
> YmoAdyloe Tn petartomon tng youag pe onueio avagopdg to A:
= casoocooneaadtees cm
©éon g yduag x’;= ----cm, and 10 B
©gon g yduag x',= ----cm, and 1o B
» YmoAdyloe TN peratdmion g yopag pe onueio avapopdg to B:
AX'= s cm
» Na ouykpivelg T petatdmon mou urnoAdyloeq e onuelo avagopdg to A Kal
T Jetartdmon pe onuelo avapopdg to B. Ti cuumepaivelg;

{ ApaoTtnpidTnTa —




®YZIKH B’ T'YMNAZIOY
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Eikéva 2.10.
H tpoxd Tou nupauAou dev elvat ua eubela ypauur.

\\olKri
Q" kal AlaoTnpika Tagidia

H &vvoia TtnC Tpoxidc

‘Otav éva uAiké onpeio Kiveital, aA\dalel 6€on. Ztnv ekdva 2.10
g€xouv oxedlaoBel oL dladoxIkEg BEoelg and TIq omnoieg mMEpace O
nUpaulog Kabwg Kiveiral. To olvolo Twv S1080XIKWV B£0EwWV
and TIG omoieg mepvAael §va KIVOUPEVO OWHa BpiokovTal mMAvw
oc pia ypappn. H ypappi auty ovopdletal Tpoxid Tng Kivn-
ong. e pa eubuypapun kivnon n Tpoxtd Tou Kivntou, eival pia
eubBeia ypapuun. Yrdpxouv Suwg Kat AAeg o oUVOETEG KIVNOELQ
oTIG omoieg N Tpoxld elval KAUMUASYPAUUN, KUKAKN 1] OTIELPOEL-
OnG. Mpokelwévou va oxedldooupe TNV TPOXIA evdg KivnTou, Ba
npénel va yvwpifoupe tn B€0n Tou KABE XPOVIKY OTLyr.

‘Eva and ta onuavtikdtepa erutelyuara TG KAACIKAG PNxavt-
KNG elval n BewpnTik MPEORAEYN ™G TPOXIAG SLACTNUIKWY OXN-
paTtwv Tou Ta&dePav el xpovia péxpl va edoouv ota épla Tou
nAlakoU HaG OUOTHUATOG.

Eikéva 2.11.

Ot emotriuoves g NASA yvwpilouv oAU kaAd Toug vauous g unxavikig kat uropodv va mpoPAEYouy v tpoxid mou 6a akoloubroet éva owua, av extofeubel
ano my emedvela ™S yng ue oplouévn taxumra. Eniong yvwpilouv we akpiBeta ¢ 6éoelg Twv mAavnTwv kdbe xpovikn otiyur. Etor, extofeuoav e v katdMnAn
TaxumTa kat ™y KataMnAn xpovikij ottyun and mv emedvela s yng to Boyiatlep duo (Voyager ll), o omolog katd v mopela tou népace moAU kovid and oAoug

Toug e&wtepikous mAaviiteg Tou NAlakoU pag ouoTHUaToG Kat Hag E0Tee MOAU OMUAVTIKEG TANPOPOPIES.

— Kotooxetooe €va pmroyoapwd dAumovu (e TG putoyoapies mov €otelhe ot yn 1o Boywatlep 000, nabuwg mepvovoe mold

%OVIA ad TOUG OLAQOQOVS TTACVITEG.

— Kartdypaye tig mhnoogpoies mov umoeeis vo avtAioels amd v ®dbe pmtoyapic, 600V apood TOUS TAAVITES ROl TOVS O0QU-

POQOVG TOVG.

— JvurhMjowoe ™V ewdva Tov BpAiov pe v mopeto Tov draotuoTAolov petd Ty 24 Avyovotov 1989.




KE®AANAIO 2 KINHZH

2.2 > H évvoia Tng TaxiTtnTag

2NV Kabnuepwvy Hag yAWooa XPNOLUOToloUe TNV évvola TNng
Taxumrag ya va deiEoupe moéoo ypryopa 1) méco apyd Kiveltat
éva avtikelpevo. H évvola autr xpnowuoroteital pe duo dlapope-
TIKOUG Tpdroug:

Népe 6Tl évag dpopéag A eival taxutepog and kdrmolov dA\ov
B, étav o A umopel va diavioel v dla dladpopur| pe tov B (TLx.
100 pétpa) oe pkpdTeEPO XPOvo (ekéva 2.12). Emiong, peta&u
duo odnywv A kat B mou kivouvtal o’ €vav auTokwntédpoLo,
Tayutepog elvat ekelvog, mou otov (dlo xpdvo dwavlel dadpoun
peyaAhUtepou pAKkoug. 2e kdBe mepimtwon BAErnoupe OtL n tayu-
NTa ouvdgetal e duo HeYEON: TO UAKOG TnG 3108POpNAG Kal TO
Xpovo.

2TV kabnuepwvr) YAwooa n AéEn taxutnta xpenowloroletat pe
duo évvoleq: TNG péong kal TG oTiypiaiag TayxuTnTag.

MéEon taxutnta otnv KOBnuePIVA YAWooo

3 évav aywva kohUpfnong 100 m, o koAupfntrg dtaviel duo
Popég To UAKOog NG Tiolvag kat emotpéPel OoTo onuelo ekkivn-
ong. ¥ auth Vv mepimTwon, To Yikog Tng dladpoung mou din-
vuoe elvat s=(50 m) + (50 m) 1} s=100 m. [evikd, TO UNKOG NG
dladpopnqg eival dlapopeTikd arnd To PETPO TNG METATOMIONG (EIKO-
va 2.13).

Opl(Coupe p€on TaxumTa To MNAIKO TOU WKOUG TNG JLadPOMNG
Tou djvuoe 0 KOAUMPBNTAG 1) YEVIKATEPA €va KvNTO O OPLOE-
VO XPOvo (xpoviké dldoTtnua) Tpog To XPpdvo auto.

pNKog NG dladpourig

péon Taxutnta =
XPOVIKO dldotnua

s
v, =— 21

" A (2.

‘Otav wg apyr} HETPNONG Twv Xpdvwv ty €xel ermheyel 1o 0 (t;=0 s),
1éTE TO At TaUTICETAL PE TO t, KAl oUpPPBOAloupe At=t, omndte ypd-
poupe

c
Il
~ |»

H taxitnrta eivat mapdywyo péyebog kal oluppwva Ue Tn oxé-
on (2.1), n povdda g oto dlebvég ouotnua povddwv (Sl) eival
10 1 m/s dnAadn pe€rpo avd deutepodAerto. EmmAdov, kABe ouv-
duaopdg povadwv prkoug kat Xpdvou uropel va erleyel wg
povdda pétpnong g péong taxutnrag. ‘Etol To XIMOUETpO avd
wpa (km/h) 1§ To MM avd wpa (mi/h) 1) Kal To ekatootd avd wpa
(taxutrta gahtykaptou) (cm/h) kTA. prmopoulv va xpnaiornoinoolv
wg Movadeg Taxutntag.

Eixdva 2.12.
Jtouq OluuriakoUs aywveg Tou 2000 oto Xidved o Kwotag
Keviépng ntav tayutepog and tov Seutepo otnv Koupaa, L6t
dujvuoe ta 200 m oe 20,09 s, evw o devtepog oe 20,14 .

Eixova 2.13.
To unkog g dladpours mou kdvel n uéhooa eivat dlagopett-
K0 and v eublypauun andotaon g apxnig kat TeAkng e
Béong (uétpo ™G petatomong). H péon tayumra omv Kabn-
ueown yAwooa ouvdgetat e o prikog e dladpopurs.
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Eixova 2.14.
Aeyduaate 6t n odnpodpoptki) andotaon Adrvag-Oeoaaovi-
KNG elvat 500 km. H péon taxumra tou erBatnyou tpévou eivat
100 kmih, evw Tou europtkod 58 kmjh.

ApacTtnpidTnTa
Méon Tayxutnta

» [Mdpe éva xpovoueTpo Kal pia petpotavia.
[Myawve otv aulijl tou oxoAelou 1| oTO
ynnedo.

» MEtpnoe to Xpdvo mou xpeldleoal ya va
nepnatroelg 20 pETpa.

» YmoAdyioe ) péon taxutnTd oou.

» MEtpnoe to Xpdvo mou xpeldleoal yla va
dlavuoelg v dla andotaon TPEXOVTAG.

» Mowa elval Twpa n péon tTaxUutnTd oou;

Eikdva 2.15.
H évdein tou tayuuetpou Tou autokviTou Elval n oTyuiaia
Tayutntd tou.

Av dlavuooupe [ éva autokivnto 90 XINOUETPA O [ila wpa,
TéTe Aépe OTL n péon TaxutnTa TOou OXUaTog Mtav 90 X\Oue-
TPa TV (avd) wpa kat ypdeoupe 90 km/h. ‘Eva KivoUpevo owua
€xel peyaAUtepn péon taxutnmta and €va dN\o, étav dlavuel Tnv
{dla andotaon oe pkpdTEPO XPOVo. ‘Eva emBatikd Tpévo xpeld-
Cetal niepimou mévte Wpeq yla to Tagidl ABriva-Oscaoalovikn, evwd
éva eunoplkd kahumrel v (Bla andotaon oe 9 wpeg. To emPa-
yo TEévo €xel peyaAUtepn Méon TaxUtnta amd TO EUMOPIKO
(elkdva 2.14).

ZTIYMIOia TOXUTNTO OTNV KAOBNUEPIVA YA®WOood

‘Eva owpa mou Kiveftal dev €xel mdvrote Tnv (Bla Taxutnta. MNa
napddelyua, €va autokivnto Kiveltalr oe wa Aewddpo ue taxutn-
Ta 50 km/h. ‘Otav To autokivnto otauatd oto KOKKIvo (pavdpl, n
Taxutntd tou undevifetal. tn ouvéxela étav apxilel va kiveltal
MAAL, eEaitiag Tng €vrovng kukAopopiag, ¢OdAvel otadlakd povo
Ta 30 km/h.

MmnopouUpe va piAjooupe yia Tnv taxytnTa ToU QUTOKLVATOU
0€ Ml OUYKEKPLUEVN XPOVLIKY OTLyMr) Kottddovtag tnv €vdelEn
TOU TayxUueTpou (Koviép) (elkdva 2.15). H taxytnta Ttou Kivn-
ToU O Mla OPLOUEVN XPOVIKA OTyury Aéyetal oTiypiaia taxu-
rta. H povdda pérpnong tng oTiyudiaiag taxutntag oto Sl
elvat m/s.

‘Otav €vag odnyodg oxedldlel €va Ta&idl pe autokivnto, evdla-
PEPETAL YIA TO XPOVIKO dldotnua mou anatteital yia va diavu-
o€l TN OuvoAkr dladpopr mou avriotolxel oto Ta&idl. Evdiape-
petal, Aowmdv ya I péon taxutnta mou urnopel va avartuEel
otn dldpkela 6hou tou Ta&wldou. H péon taxutnta, enedn ava-
QEépeTal otn ouvollkr dladpour}, de divel MAnpogopieg yia TIg
peTaBoAég Tng otyuaiag Taxutntag, ot didpkela TG dladpo-
MNG. 2TIG TePLoCOTEPEG KV OELG, N oTlyulaia taxitnta de dia-
Tnpeitat otabepn}, €tol yevikd elval dlapopeTiky amd Tn HEon
Taxunra.

\\ou(n’ )

8" ka1 Maénparika

NINAKAZ 2.1.
TAXYTHTEZ ZE AIAOOPETIKEZ MONAAEZ
Avtikeipevo mou Kiveital m_ km_
s h

Meplpopd ™G ZeNjvng yUpw amd tn M 1000 3.600=3,6:1.000
‘Hxoq otov aépa 334 1.202,4=3,6-334
20vnBeq empatikd agpomavo 267 961,2=3,6:267
lepdkl oe Kataduon 37 133,2=3,6:37
MéNooa Tou metd 5 18=3,6'5
AvBpwIog Tou TPEXEL 4 14,4=3,6"4
— Mmogotpe va LETOTEEYOUUE TNV TOYVTNTOL OTO ...... [0 dLon-

viog ue to 3,6.
Mmogeis va to autiodoyijosis;
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Alavuouatikn neplypagrn thg taxutntag
(" n gvvoia Tn¢ TOXUTNTOC OTn QUOIKA)

lNa va neptypdyoupe pe peyalutepn akpiBela tnv kivnon evdog
oWHATOG, TIPEMEL va Tpoodlopiooupe TNV €vvola Tng TaxutnTaq
Me peyaAUtepn npoooxr. MNa napddetyua, éva Tpévo Kivelral avw
o’ éva eubUyPaUUO TUAMA TNG OWNPOJPOUIKNAG YPAUUNG Oscoa-
Aovikng-Katepivng, émou n gopd mpog v Katepivn €xel oplotel
wg Betikn. Al€pxetal and 1o 406 XAOueTpo He oTabepny Taxu-
mra 2 % (ewdva 2.16).

Apkel udvo aut n nAnpogoplia ywa va npoPBAsyouue ™0 Oon
TOU TPEvou META amé 1 min;

2e 1 min 10 TPEVo dlaviel 2 km. ‘ETol, av Kiveltal mpog tnv
Katepivn, n petatdmon eivat BeTikr (+2 km), kat Ba mepdoet and
T0 420 km. Av, avtibeta, kiveitalr mpog tn Oeocalovikn, n HETA-
Téruon Tou eivat apvnTiky (-2 km) kal 6a mepdoel and to 380 km.
lMNa va npopAéPouue T B€on Tou TPévou WPeTd amd 1 min, dev
apkel va yvwpilfoupe pévo méoo yprjyopa Kiveltai, dnAadr To
METPO TNG TaxUTnTdg Tou (2 km/min), aAAd kat Tnv Kateubuvon
Qg Kivnong tou. ' autd to Adyo opifoupe éva véo PUOIKS PEYe-
Bog, Tn péon diavuopatiky TaxuTnTa Oxt pe BAon To URKOG NG
dladpoung mou diaviel éva Kivntd, al\d pe Bdon Tt petatomion
ToU:

petatdrion
XPOVIKS dldoTtnua

dlavuopatiky péon taxutnta =

. AX
1 OUMBOAIKA: ¥ = —
n oupB At

(2.2),
. - - — - 5 AL , =
Omnou AX=X; — X, M€ X; TNV TeAKr] BEon Tou KivnToU Kal X, TNV
apxwn. At=t, — t, pe t; Kal t, TIG avTiOTOIXEG XPOVIKEG OTLYUEG.
H péon davuopatiky taxumra esival davuopatikd péyedog. H
KatelBuvor] TG ouuminTel e TV Katelbuvon Tng METATOMONG.
Ao Tov oplopd (oxéon 2.2) TPOoKUTTEL OTL Ol LOVAdEG TNG HEONG
dlavuopatikig Taxutntag eivar dleg pe Tig povddeg g HEong
Tayxumrag.

Onwg paivetal kat otnv eikéva 2.17, yla va mapacTriooule He
OUMBOAIKS TPOTO TN SLAVUCUATIKY TaXUTNnTa evédg OWHATOG, UIo-
poupe va xpnotdortoloUpe éva BENoG.

ZTnv euBlypappn Kivnon n @opd Tng TaxutnTag mpoodiopi-
Zetar amé 10 MPéoNUS TNG.

2710 napddelypd pag BEAN Tou kateubBuvovtal mpog tnv Karte-
pivn delxvouv BeTikég TaxUtnteg, evw PREAN TOU KateuBUvovtal
npog tn Oeooalovikn deixvouv apvnTikég TaxutnTeqg (ekova 2.17).

‘Qote, n péon dlavuopatiky Taxutnta Tou Tpévou A eival: up=+2
km " eviy Tou B: ug= —2 KM,
min min

H davuopatiky taxUumta mou €xel €va KIVOUPEVO owua Hia
OUYKEKPLUEVN XPOVIKY OTyur) ovopddetal oTiypiaia Taxutnra. Me

|y
B

PR R IRERERLIARAR] PR U R B IRRERL AR

OREBE L I0NLEE PRRRRRY JRNTRE RPN BE ] ARRD)

Eikdva 2.16.
Oftoupe oe Aettoupyla to Ypovduetpo (xpoviki attyur t,=0s)
otav kat Ta duo Tpéva dtépxovtal and to 400 Xhiduetpo (ta
Tpéva €xouv TV {Bla Ban). Yotepa and 1 min (t xpovik otty-
un t=1 min) ot Béoelg Toug elval SLaPOPETIKES.

Eixdva 2.17.
H tayumra elvat Slavuouatiké éyehog kat maplotdveral e éva

BéAog.
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™ AéEN otyudaia Taxutnta avagepduacte oe duo Opoug, Evav
aré v Kabnuepwvry {wn kat évav amd Tn QUOLKA. ZTnV Kadnue-
pwn pag YAwooa, pe T AEEn ottyplaia taxutnta evvooupe O,TL
delxvel To TaXUUETPO. ZTN YAWOOA TNG QUOIKAG, OMWG, 1 OTLYL-
ala taxumnta eivat dlavuopatikd peyebog kal mephauBdvel téoo
TO UETPO TNG 600 KAl TNV Kateubuvon Tng.

lMa napddetyua, o TaXUUETPO TOU AEPOTAAQVOU TIOU TaploTd-

VETAL OTNV elkova 2.18 deixvel OTL Kivelral ye taxutnta 500 km .
h

MNwpifovtag auty tv mAnpogopia eivar duvatdv va kabopi-
OOUUE TOV TIPOOPLOPS Tou agporAdvou; Oxt, ddTL To agpomAdvo
propel va Kiveitat mpog ormolodrjnote onueio tou opilovra. MNa
Tov KaBoplopd g JlavuouaTikhg Taxutntag evog agporAdvou,
TIAO{OU 1) QUTOKIVATOU Kal YeVIKA evOG OWUATOG TIOU KIve(tal, eKTq
arnd To TAXUMETPO ToU pag deixvel To YETPO NG, Xpelaldpaote
Eikéva 2.18. kat pa muida, pe ) Boribela Tng omoiag propoulpe va Tpoo-

H taydmra o agpomidvou mpoodiopiCetar and o TaxdUET0  Fiop{coupe TV KATEUOBUVON TNG.
Kkat v rwéda tou.

21 ®UoIKn He Tov 6po «TaxUTNTAa» evvooUpe TN OTlypaia Taxu-
TNTA KAl Je ToV OpOo «héom TaxUtnTa» TN YEon SLaVUOUATIKY Taxu-
mra.

\)ou(n'
8" kai Biohoyia, AoTpovopia kai Texvoloyia )

H kAigpaka Twv TaXuTATWV OTOV KOOUO HaG

H taximrta pe tnv onoia dladidetatl To Gwg eivat n peya-
Nitepn Taxutnta mou propel va Kivnbel kdbe dA\o owpa
otn guon. To ¢wg dlaviel Tiepinou 300.000 km kd&Be deu-
TepdAertto. ‘Evag mayetwvag, otov (dlo xpdvo, Petatori-
Cetal PONG 0,1 mm. To ¢wg amnd Tov NAo yla va ¢edoel
o yn Xpewdletal mepimou 8 min.

E“ Yroldyioe ) péon amdotaoy yns-nitov.

Tn vixta tng 23ng dePpouapiou Tou 1987 0 aoTPovouOg
‘lav ZéATov (lan Shelton) pwtoypdenoe pe ™ BoriBela -
Aeokoriiou Tnv €k-
pNn&N evog dotpou.
2 pwToypagpia
paivetal n da me-
ploxr) Tou oupavou
mpwv Kal PeTd tnv
€kpnén. Auti n ék-
pnén eixe ouppel
170.000 xpodvia mepinou mplv and ekeivn ™ vixta. OAa autd ta xpévia 1o pwg
Tagideue ya va @bdoel o’ epdg. Tautdxpova o dvBpwrog e&eAloodtav yla va
propel va maydéPel autd To WG HE TIG OUOKEUEG Tou! AUuTO TO €KPNYVUOUEVO
dotpo To ovopdoaue Supernova 1987A.

Avolimoe QoToyQopies atd Ta o UoxQwd onuelct Tov ovumavtos. TaEwwounoé tg avdhoyo pe v améotoon
antd 1o yohoEla pag. Iati vouiCels otL autés oL puTtoyeapies uas Ovovy TAQoQoles yia Ty Onuioveyio xal Ty
e&éMEn Tov ovumavros;
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1K

€

&° ka1 Biohoyia

2.3 > Kivnon pe otaBepr Taxitnra

Ag peleTAOOUpE TNV Kivnon evdg agpomAdvou TO omolo MeTAEL
oe otabepd UYog amd tnv erupdvela Tou €ddpoug. Oewpolpe
wg onuelo avagopdg ™ B6€on A (eidva 2.19) omnv omoia To
agpPOomMAAvo améktnoe To otabepd UYog mrriong. Tn XPOVIKY OTLy-
M ou To agpomAdvo Bploketal oto onueio avagopdg, Bétoupe
oe Aertoupyia To XPovOueTpd pag (apxn Twv Xpovwv). ZTn ouvé-
Xela, mpoodlopifoupe TIG B€oelg Tou agporhdvou TIG JLAPopeg
XPOVIKEG OTIYMEG. ZTnV ekdva 2.19 avaypdgovtal ol Béoelg Kat
Ol QvT{OTOLXEG XPOVIKEG OTLYMES.

Mpoodlopifoupe ™ pé€on taxUutnta Tou agpomAdvou yla kdbe
XPOVIKO Sldotnua evdog OeUTEPOAETTOU.

Ao 0 s-1 s n p€on taxymnta eivau

_Axi _+200m-0m
T At (1s-05)

Vi -4+200M
S

And 1 s — 1 s eivac

Ve = Ax2 _ +400 m—(+200 m)
At (2 s—-19)

- +200 M
S

Alariotyvoupe otL eival (dla kat (on pe +200 m/s.

Av umoloyiooupe ™ péon TaxUTNTA yia HeYaAUTePA XPOVIKA
dlaotruata, yia mapddetypa 1,5 1) 2 JeUTEPOAETTTWY, TIPOKUTTEL
MaAL N Ba Ty yia ™ péon taxumra: +200 m/s.

Av N péon Taxumra (UL) elval {dla yla orolodrjrnote Xpovikd dié-
omnua (At), Téte oupnimtel pe ™ otypaia Taximra kat Aéue ot
TO OWMA Kiveltal pe otabepr] Taxumra. ZTabepr] Taxumta onuaivel
TaxUutra otabepou pETpou, dnAAdN OTo mapddelyud pag, TO Ta-
XUMETPO TOUu agpordvou Ba delxvel kABe Xpovikr| oty 200 m/s,
kat otabepr|q kateuBuvong. X’ auTr) TNV MePITwon, EMOMEVWG, 1
kivnon yivetal oe eubeia ypapur kat mpog otabepr| kateubuvon.

Mia kivnon otnv omoia n Taxutnta diatnpeital otabepr, ovo-
palerar eubUypappn opalry kivnon. Ma v eubUypapun OUaAr|
kivnon pe T xPron Habnuatikwv oUPBoAwY YPAPOULE:

V= Ax =otabepn  (2.3)
At

Farémapdog: To mo ypriyopo {wo oTov MAaviTn pag

O yaténapdog Bewpeltal To mo ypriyopo {wo ot yn. Avarrtiooel TaxutnTa Kovid
ota 105 km/h, v onoia dev umopel va dlatnperioel yia PHEYAAO XPOVIKO JLdoTnua.
Ou 1Bayeveiq Kahaxdpt ™g APPIKAG Kuvnyolv TO yatdnapdo Kal Mrnopouv va Tov
rudoouv. Mwg yivetar autd; Ot 1Bayevelq €xouv ouveldnrormowrjoetl 0Tl évag Avlpw-
oG €xel T duvartdtnTa va Kiveiral e otabepr] TaxUumra yia UeYaAUTEPO XPOVIKO
Sidomua ar’ 6,1t o yatonapdog. ‘Etol, Katadlwkouv To yatdonapdo TPEXOVIAG He
Ja TaxutnTa v oroia propouv va dlatnprjoouv oxedov otabepn yla peydlo xpo-
VIKé didotnua. AvtiBeta, o yarénapdog datnpel ™ peydAn taxUtnTd Tou yid UKPo
XPoviké ddotpua. ‘Etol, Aomdv, dtav koupddetal, eAaTTwvel TNV TaxUtnTd Tou Kat ot Kahaxdpt propouv va Ttov Tidoouy.

Eixdva 2.19.
e (ooug xpdvoug ot uetatomioels Tou agporAdvou eivat (oeg.

Xpdvog oc sec
0
0,5
1
1,5

2

NINAKAZ 2.2.

Tayitnta o m/s
+200
+200
+200
+200
+200

Me Bdon Tiq Tiég g ekdvag 2.19 kat T oxgon 2.2, urmo-
Aoy{Coupe ™ péon TaxUtnTa TOU agpomAGvou yia dldpopa

XPOVIKd dlaoThpara.
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ApaoTnpidTnTa

EU Toug Téooepa ekaTOOTd.

» JUMMAPWOE TOoV Tivaka:

.

———

» YmoAdyioe tn péon taxutnTa pe tnv onola Kweltat n guoa-
Ada peta&l 2ng kat 3ng, 3ng kat 4ng, 4ng Kat 5ng xapa-

» Ti ouprepaivelg yla To €idog g kivnong tng Puoalidag;

H guBUypappn kivnon piag guoalidag

» Méuioe oxeddv MANPWG éva YUAAIVO OwArjva Urkoug 30 cm pe XPWUATIOUEVO vePO Kal KAeloe KaAd TIg
duo dkpeq Tou e mAacteAivn (BAEme pwtoypagia). Méoa oto owhrva €xel oxnuatiotel
da. Inueiwoe pa KApaka urikoug oto owArjva. Ot JIadoxXIKEG XaPAYEG TNG KA(LOKAG va aréXouV PETa-

Ha pUOaAi-

» TomoB€tnoe 10 CWAVa pe kP kKAion mdvw oto Bpavio.

» Mapatmipnoe v kivnon g GUOAABAg kal PETPNOE HE TO
POAOL OOU TIG XPOVIKEG OTLYHEG OTIG omoieg 1 PuUoaAida Tep-
vdel and kdbe xapayn.

» Zekivnoe TIG UETPNOEIG OOU TN OTLYWN) TIOU N GUOaAida SiEp-
xetal and tn deutepn xapayn.

©éon (cm) Xpovog

a - a - ﬁ -
“‘“" by o
: 2

Eikéva 2.20.
Ze dimAdoto xpovikd Sidotnua 1 petatomon tou Totou eivat
dimAdota. O Totdq kweltal pe otabepn taxumra. H kivnon tou
elvat euBuypauun ouaAn.

[
—~ 200 o o o
Ew N
51 =, NS
JECInammEEE
| ! |
£ amEs
3 O O
0 ! ! L L
'u | u‘s 1 '1|5 T
~Xpbvogt(s)
Eikova 2.21.

To dldypaupa g tayutnrag tou agpomidvou e To Xpdvo oty
euBuypauun ouaAn kiman.

E&I0WOEIC TNGC EUBUYPAUUNG OMOANG Kivhong

Otav peAetdue v kivnon evdg owparog, BEAoupe va yvwpi-
Coupe TN 0€on kaiL Tnv TaxutnTd Tou KABE XpovikA otiyur). Ot
€€I0WOoEIG TNG Kivnong Teptypdpouv Tov TPJOTo e Tov orolo Ta
Baokd autd pey€bn petaBdAhovtal pe To Xpdvo. Idlaitepa xpn-
own eivat kat n xenon SIaypauudTWV yia TNV arelkovion tng
METABOAAG TwV PEYEBWV O Ox€omn Pe To XpOovo.

A. Taxutnta Kol xpovog

Eidape o6tL otnv eublypapun oupaAr] kivnon n taxutnta dlatn-
peital otabepr| enopévwg LoxUet:

U = otabepn

Me Bdon Tig TIHEG Tou mivaka 2.2 oxedldloupe TN YPAPLK Tapd-
otaon Tng taxutntag oe ouvdptnon he To Xpdvo. BAEmoupe oTi
To ddypappa Tng TaxUTNTAg O OUVAPTNON He TO XPOvo eival
Ml eubeia ypauur mapdAAnAn mpog tov dgova Tou xpdévou. Auto
oupBaivel oe KABe eubUypappn OpaAr) kivnon.

B. Metatonion, 6on Kal Xpovog
Md6ape and tov oplopd tng taxutntag otl:

AX
v="=2

At 9Pa Ax=u-At

(2.4)

Av u=0taBepd, mpokUrTel OTL 08 U euBUYPAUUN OMAAR Kivn-
on oL petatorioelg eival avaloyeg pe Ta Xpovikd diaotriuata péoa
ota omoia mpayuarorolouvral (eikdéva 2.20). Mpdyuatt kat oto
napddelypa g eublypauung opaAng kivnong tou agpormAdvou
mg ekovag 2.19, napouaidletal petaromon 200 m oe €va deu-
TepoAertto, 400 m (dimAdola) oe duo deutepdierta, 600 m (TPL-
mAdola) oe tpla deutepdAenta KTA.

Méon eivat n petardrion Tou agpomAdvou Katd To XPovikéd dd-
oTNUa TWV MPWTWV 0,5 s;
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Ax=x-X;=+100 m-0 m=+100 m;
Ouola yia ta npwta 1,5 s
Ax=X-Xy=+300 m-0 m=+300 m
Mapatnpoupe 4étL n petardmon amnd 1o X,=0 m Tautifetar pe
™ 6€on:
Ax=x
Eniong mapatnpoulpe 6tL 0 Xpovikd ddotnua kivnong At and
N XPOoVIKA oTiyur] t,=0 s tautifetal pe Tn XPEOVIKN oTyun t:
At=t
Me Bdon Tta naparndvw, n oxéon (2.4) naipvel ™ HoPPN:
x=v-t (2.5)

émou x elval n B€omn nou BplokeTal To agPOMAAVo TN XPOVIKY OTLy-
uA t.

A6 TIG TYEG Tou Ttivaka 2.3 prnopoUpe va KATAOKEUACOUWE TO
dldypaupa tng B€ong oe ouvdptnon He To XpPdvo. Mpoadlopi-
Coupe Ta onpeia mou avtioTolxouv ota {edyn TIHwv Xpovou—-HB€ong.
MapatnpoUpe 6Tl Bpiokovral mdvw oe pla subeia ypauun (elko-
va 2.22).

levikd, o€ KABe eubUypappn opaAn Kivnon 1o SiIdypappa Tng
0€éong oc ouvdpTnon HPE To Xpovo eival gubeia ypappn.

Zwua O npeyia

H akwnaoia 1 n npepia oe oxéon pe €va onueio avapopdqg uro-
pel va BewpnBel wg opalr kivnon pe taxumrta u=0. ¥’ aut) v
neplmtwon, 1o ddypaupa ™G TaxUutnTag cuumninTel pye Tov dgo-
va tou xpdévou. Otav To owpa eival akivnto, n B€on Tou eivat
otabepry, ondte To dldypaupa B€ong-xpdvou eival subeia ypap-
M TMapdAANAN pe Tov d€ova twv Xpdvwv (elkdva 2.23).

Eikdva 2.23. P

Adypauua Béong-xpdvou yia owua mou mapauéver akimro oe

anéotaon 400 u ané ™y agetnpia.

ApaoTnpidTnTa

Xpdvog/xpoviki
oTiypn (t) oe s
0

FNQIYOCIN SR

5

MINAKAZ 2.3.
O¢on (x) o m

0
200
400
600
800

1000

Me Bdon ™ oxéon (2.5) pnopoUpe va uroAoyiooupe n
Béon Tou agpomhdvou KaBe XPOVIKY OTIyur.

Béonx(m)

1 2 3
Apovoct(s)

Eikova 2.22.

To dldypauua s Béang oe auvdpTnon e T0 XPOvo aTnv EuBU-
ypauun ouaAi kivon elvat eubeia ypauun.

E 400 o o o—
=
E
2 200
0 .
0 1 2 3

)r,pﬁ\;oqt{s]

H kivnon Tng pmdAag

» Mryawve pe TOoUg CUPHABNTEG OOU O éva XWPO Me emimedo dAmedo. ZnUeEwOoTe: Wa apetnpia  kat Tpia onueia mavw

ot ©Bla eubeia mou améxouv 10, 20, 30 pétpa amd auth.

Zxnuatiote Tpelg opddeg. Ot ouddeg BETouv Oe Asttoupyia Ta Xpovoue-
TPd TOUg TN OTLYMr) Mou KAmolog pixvel pia pndha and v agetnpia €rot
wote va mepdoel kat and Ta tpia onueia, mdvw oto ddnedo. Kabe oud-
da otapatd To XpovoueTpd Tng otav n prndAa nepvdel avriotoxa and Ta
onuela Twv 10, 20 kat 30 PETPWV.

ZUMMANPWOE TO OXETIKO TivaKa Kal UTIOAGYLOE TN péon TaxUutnta g pnd-
Aag yla kdBe petaromion.

Mrmopeiq va xpnowonomoelg Tn péon taxUutnta g MUndiag katd ta mpwta 10 pérpa g Kivnong ng, yia va mpo-

BAEWelg oe méoo xpdévo Ba dlavuoel 40 pe€rpa; EERynoe.

©éon oe m
10
20
30

Xpovog oe sec
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Mapadeiyua 2.1

‘Eva autokivnto avartuooel oe éva eubuypappo tunua tng Eyvatiag odol peta&l Koldvng-Bépolag otabepr) Taxutnta
100 Km/h. Av n euBlypappn kivnon pe otabepn taxutnta dapkel %/, g wpag, méon eivat n avrioton petatdrmion
TOU QUTOKIVITOU;

Boo etjowon |

u=100 km/h

N u= 27,8 m/s Ax Ax=u- At
a=3n
4

Auon
Brua 1: EUpeon Tou €idoug g Kivnong TOU QUTOKIVATOU: €UBUYypauun OWaAr Kivnon
Brua 2: Epappoyn g eElowong yia m petardron
Brua 3: Aplduntik aviikatdotaon Ax=100 km/h -3/4 h=75 km 1} Ax=75.000 m

2.4> Kivnon pe perapalAdépevn TaxuTnTa

‘Eva agpornAdvo Bpioketal akivnto otnv apxr tou dtadpduou.
‘Exel undevikn taxutnta. Otav o TAGTog Mailpvel TV VIOl aro-
velwong and tov mUpyo eA€yxou, BEtel oe Aertoupyia ta épya-
va TOU AgPOOKAPOUG (elkdva 2.24).

2tov mivaka 2.4 kataypd@ovrtal oL TIHEG TG Taxutntag Tou
agpomAAavou oe OLAPOPEG XPOVIKEG OTLYMEG. Mapatnpolpe dTL N

Ewdva 2.24. TaxUtnTa PeTaBAAAeTAL.
T ouyuj t=0's o agpordvo apxiGet va KeraL. H ayvmrd tou >NV napandve MepimTwon Kivnong To agporAdvo Kiveital subu-
elvat 0 mfs. Tn owyur t=15 s n Tayumta tou &ivar 60 m/s. YPOHHA KAl ETOHEVAS EXOULE METAROAY HOVO OTO METPO TG TAXU-
mrag.
MINAKAS 2.4, nE,q Suvars ) ) ) Be06, QMG
ivat duvatov to UETPo NG Taxutntag va eivar otabepd, aiid
Xpovog t oe sec Tayutnta u o m/s , . HETo n,C XuTeas P
0 0 n katevbuvon ¢ va uetapalretal;
1 +4 Auté oupaivel, ya mapddetypa, Otav €vag KOAUPPBNTAG KAvel
2 +8 avaotpopny otnv dkpn Tng ruoivag 1} €va autokivnto Kiveital oe
3 +12 Mla OTPOYY] TOu JPOHOU, EVW TO TAXUMETPS Tou deixvel otabepn
4 +16 évdeln (eikdva 2.25). To YETPO TNG TaAXUTNTAG TAPAUEVEL OTA-
5 +20 Bepd, evw n KatelBuvon TNG JlAPKWG PETABAAAETAL.

Edv eite 10 p€tpo elte n karelBuvon 1 kat Ta duo HETABAANO-
vtal, Téte To dldvuoua TnG Taxutntag petaBAaietal Kal Aéue OTL
n taxdtnta pe tnv orola Kiveftal To owpa eival peraBalAépevn.
levikd, n Taxdumra pe Tnv orola kiveital éva owua petaBdieral,
6tav petaBdMetal n kateuBuvory ™G, OTav TO CWHA OTapaTd 1
Eekvd, 1§ dtav au&dvetal 1) ehatTwvetal To PETPo ™G. O odnydq
€VOG QUTOKIVITOU XPNOLUOTIOE! TPEIG UNXAVIOMOUG TIPOKELUEVOU va
MeTaBAMeL TNV TaxUTNTa Tou autokwvrtou. O TpwToq elval To YKA-
{1, TMou xpnoluoroleitat yia va dlatnendeil otabepd 1 ya va auvén-
Bel To pétpo TG Taxutnrag. O deltepog eival To Ppévo, yia va
pewOdel To pétpo g Taxumrag. O Tpitog eivat To TdvL, pe TO
omo(o peTaBdAAeTal N kaTelBuvon NG TaxuTnTag.

4 Eixdva 2.25.
To autokiynTo Kwveltal oty Kukhikj mareia. To TaxUueTpd tou deiyvel dlapkws 60 km/h. To uétpo
me TaxUmnraq napauévet atabepd. Qotdoo, n TaxUttd Tou autokwijtou uetafdMeral
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Alaypduuata Kol KivAoEIQ

MNvwpiCovtag to €idog TnG kivnong evédg owuaTog Urnopoupe va
kataokeudooupe TO Oldypauua Ttaxutntag-xpdvou kal B€ong
-xpovou. Otav 10 KWNTd ekTeAel SLABOXIKA OLAPOPETIKEG KLvN)-
oelg, mpokUrTel éva olveeTo dldypappa mou aroteAeitar and ta
JlaypAuuaTa TWV ETIHEPOUG KIVATEWYV. 2TO dlAypauua Tng €iko-
vag 2.26, to Kwntd Eekwvdel and tnv npepia (u=0), n Taxutntd
Tou apxikd au&dvetal, otn ouvéxela otabepotoleltal oe pa Tiun
(12 m/s) kat katdmv apxiCel va eAatrwveral kat TeNKA pndevide-
Tal, yeyovédg mou onuaivel 61t To Kivntd otapatdel. Autd to did-
ypauua 6a propoloe va mapacTroel TNV kivnon evég dpopéa oe
aywva dpduou amnd v apetnpia YExpl va oTapatrioel YeTd Tov
TEPUATIOMO.

Avtiotpoga, and éva didypauua kivnong propoulpe va kabopi-
OoupE TO &ld0g ™G Kivnong 1§ Twv KIVACEWV OTIG OMoleq Cuppe-
Téxel éva owpa. MNa napddetypa, and to ddypaupa 6€ong-xpod-
VOU TIOU TapLOTAvETal OTNV elkdva 2.27 Kal TEPLyPAPeL TNV Kivn-
on pag péNooag amd Tnv knperipa mpog To Aveog kat avti-
otpo®a, mpokUmTel 8Tt N PENooa Kiveltal e otabepry Taxutnta
oTtn ouvéxela otapatd kat TEAog apxiel va Kiveitalr mpog otnv
avtiBetn karelBuvon kat emotpePel oto onueio ekkivnong. To
avtiotolxo ddypappa TaxUtntag oe ouvdptnon e 1o Xpdvo Tng
pMENOOQG TapLloTAveTal oTto oxfiua 2.28.

RCILS n
8" kai ABAnTIoNGGg

|

Elu
=
:
o

.4
E

15 2
xpovogtis]
Eixova 2.26

H koupoa Twv 100 p.

210 Maykdouo mpwtdbAnua otiBou mou mpayuaronomibnke 10
1997 omv Abrva o naykdoutog npwtabAntig twv 100 m Mwpig
Tkolv (Maurice Greene) Eekivd ™ xoovir] ottyurj t=0 s kat Ta
3,5 nputa deutepdrenta auédvet v TayumnTd tou (turjua A). Zm
ouvéela, dlatnpel yla nepinou 6.5 s atabepr v TaxUmid Tou
(kweital eubUypauua Kat ouaAd) (turjua B). Metd to tépua mg
dladpouriq wetwvet v TaxUmtd Tou kat otauatd (turua I).

L L
Gl
| — 1 ] i
= et i
E > !
e — T =3 i
L F . s O -
§ Sy o 1 8 10
! x [}
u i
0 -4 O
! 2 8 10
Xpovog t(s) Xpovog t(s)
Eikéva 2.27. Eikéva 2.28.
To 1agid1 g péhiooag H rayutnra g péhiooag
H péhooa Eexvd and v knprBpa e kwoluevn ue otabepn tayu- M uéhooa kwveltar eublypaupa yia 2 s kat 1 petardmon mg and
mra kau kateuBuvetal mpog To mAnotéatepo dvBog mou améxel 8 m mv KknpriBpa oto dvbog elvar Ax=+8 m. Emopgvwg n taxumtd me
(turjua A). To ta&idt G dlapkel 2 s. Ekel otauatd ya 6 s kat OuA- elva:+4 mfs. Zmn ouvéxela mapapével akivntn oto dveog, dnAadr otn
Aéyet To véktap (turua B). 2tn ouvéxela, kivoduevn e tayutnra dou Béon x=+8 m ywa xpovikd didotnua At=6 s kat n taxutTd e elvat
LETpOU emioTpépeL otV KknprBpa (turua ). 0 mjs. AkohouBwg Kwvelrat and to dvbog mpog v knprbpa e 2 s. H

uetaréruon me twpa elvar: Ax=-8 m kat n taxumnd me: -4 ms.
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L
s" kai Metewpoloyia, Texvoloyia kai ka®nuepiviy Jwh )

H TAXYTHTA TQN ANEMQN

To 1805 o Ppdvolg Mnopdp, valapxoqg Tou BpetavikoU TOAEUkoU VAUTIKOU, €Mvonoe Tnv
kAlpaka Mmnogdp kal mpdTelve Tn XPon g wote va dleukoAUvovtal oL vauTikol otov mpoo-
SloPLOPS TNG EVTAONG TOU AVELOU O OXEOM ME TA AMOTEAEOUATA TIOU AUTOG TIPOKAAoUCe OTn
6dhaocoa. Apydtepa N KAuaka autr uloBetiBnke amd n Alebvr) MeTEwPOAOYIKY) emiTpor,
agoU TPONYOUUEVWG TPOTOTIOONKE yia va mephapBdvel kal pawvopeva tng &Enpdg.
Avepog pe taxutnta ouykpion pe ekeivn evdg dpopéa taxutntag (mepimou 9 m/s) Xapaktn-
piCetal peyéboug 5. Avepog autig TnG €viaong MPOoKAAel €viovo KUMATIONd otn 6dAacoa kat
auth xapaktpiletal wg Tapaypévn.

Avepog pe taxutnta éon Tou yaronapdou (repi-
rnou 105 km/h) xapaktnpiZetatr pey€doug 11, dnwg
Ja woxupn Buela. H kA{jpaka teppartifetar oto 12
pe Taxumnreg avépwv wg 135 km/h, énwg autol
mou mvéouv oTn dldpkela evog TUPWVA.

Ouwg éxouv kataypagel Taxutnteg avéuwv TOAU
nmdvw and To avwtepo Oplo G KAluakag, Onwg
371 km/h oto épog Oudolyktov otnv ToAlTela Tou
Niou Xapodip twv H.M.A.

— Avolijtnoe TANEOQORIES YLoL TOV TEGTO WeE TOV 0molo TEOodLoQICeTan 1 ®Aipora Mmoo ®ou YIVETOL 1) avTLoTolyNoN
™S ue TIg Hovddes toimrag oto dedvég ovomua povadwv (SI). Zvurhnomoe g oTijheg TOU TaQaKRATM TIVaKCL:

“Evtaon tov avépou Toyvmra Tov Amoteléopato o Amoteléopata
otV xAfpaxa Mmrogpde avépov o km/h 0draocoa omv Enod

— Tu elvaw 10 aveuduetpo; Kataoxetvooe €va avepuduetoo ue amhd VAA.

» Xpnoigormoinoe Kal EPAPHOCE TIG EVVOIEG TIOU EUOOEG:
1. Zupn\ipwoe TIG AEEelg Tou Aelmouv and To MAPAKATW Ke(UeEVO €TOL WOTE Ol TPOTACELS TIOU TIPOKUTTTOUV
va elval emotnuovikd opBEg:

i. H 8éon evég oWUATOG KABOPIZETAL OE OXEON HE EVAL .oooivviiiiiieieciiiiees eeee e ee e duokd peyé-
Bn 1a ormoia mpoodlopilovral pévo amnd €vav aplud ovopdlovral AvtiBeta, Ta pEYE-
On (énwg n 6€om) TmMou 0 MPOCDIOPLOUOG TOUG €KTAG ATO TO ............... , artaitel kat v (kateuBuvon)
OVOMAZOVTAL ...vveveeeennn , OUPBOAiCovTalL e éva ........... KAl OUPPWVOUUE TO UAKOG TOU va eival ..........
[VEoH o I TOu peyE€dBoug.

ii. ZTn YAWOOQ Tou XenotUoroloUpe otnv Kabnuepvy pag {wn opifoupe wg péon taxitntd ... ........ Tou
UrKoug TG SLadPOourg ToU SIVUCE TO €va KIVNTO GE OPLOMEVO ....vevvvvieveereeeeeeeeennen, TIPOG TO voeveeeeeeeeeinn
autd. H taxdtnrta eivat ................ HEyeBog Kat N povdda tng oto dlebvég olotnua povddwy (SI) eivat
TO coveieeeeis , ONAAdN ..vvvvveeies AVA oo, OpiCoupe TN HEON vvveeeeeeeernene, Tayxutnta pe Rdon

N peratdmon evég Kwnrodl.

Alavuouatikiy péon taxutnra =

Epdéoov n petardmion eival SlavuopaTikd PEYEDBOG, KAl N HEON ..occvvveeeeeennees Tayutnta eival emniong
dlavuopatiké péyebog. H katelBuvor NG CUMMITTEL PE TNV KATEUBUVON TNG wovvvvveeveereeeennnn.

iii. 2& KABe euBUYpPAUUN OMAAY Kivnon To dldypapua g B€ong oe cuvdpTnon HUe To XPOvo elval ................
YPOUMUN Kal To dldypappa tng TaxUtntag ge ouvdaptnomn HE TO XPOVO elval A .................. YPAUUN
TMAPAMNAN TIPOG TOV AEOVA TOU ...oeoeeeeninnneee.
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Na xapaktnpeioelq Ta MapakdaTw HEYEON wg povoueTpa 1 dlavuouatikd: a) 6gon, B) amdotaon, y) UETA-
Témon, 3) XPOoVIKS dldoTtnua, €) taxutnra.
3TIG TAPAKATW £PWTAOELS VA KUKAWOELG TO YPAUUA TIOU QVILOTOlXe( OTn OwoTr andvinon.
i H povada g Taximrag evay @) M, g) M2 y) M 5 m?
s s S2 s2
i. 'Evag aplBudg avrtiotoixel oto PETPo TG Taxutntag kat didetat oe km/h. Katd tn petarporr Tou oe
km/s mpokurtel aplBudg o ormoiog eivat: a) mdvra pkpdtepog, B) o Blog, Y) MEPIKEG POPEG UIKPOTE-
pog, d) mMot€ UKPOTEPOG, €) Timote amd OAa autd.

iii. H taxdtnta 30 m/s eival (on pe a) 0,03 km/h, B) 108 km/h, y)108 m/min, 3)18 km/h, €) kapia amnd Tiq
mapandve.
iv. Z& a eubuypauun opaAr kivnon n oxéon Petagl Twv peyedwv taxutnta (u), petatdrion (Ax) kat
XPOVIKO dldotnua (At) elvat:
At

AX
a) u=Ax-At , v=—, v=—, 0) At=u-Ax
) B) o Y) o )

V. 2e Ja eubuypapun ouaAr] kivnon to dldypauupa 6éong (x)-xpdvou (1) eivat:
a) eubeia mapdAAnAn mpog Tov d&ova Twv Xpovwv, B) eubeia mou mepvdel and TV apxn Twv agévwv,
Y) TUApa TapaBoAng
» E@dappooe TIG YVWOEIG OOU Kal YPAYE TEKHNPIWHEVEG ATIAVTHOEIG OTIC EPWTHOEIG TOU GKOAOuBOoUV:
Tu evvooUpe dtav Aéue 6Tl n kivnon elval OxeTkN;
H péon taxdtnta evédg owpatog Tou Kiveitat euBuypaupa eivat undé€v ge KAmolo XPovikd didotnua. Tt

MIopElg va MeLg yla Tn PEeTATonor) TOU KAl TO GUVOANIKG PRKog Tng dladpourg mou €xel dlavuoel ¢’ autd
TO XPOVIKS dldoTnua;

Mowa eivat n dapopd peTta&l p€ong kat otypaiag Taxutnrag;
Mowa taxutnta deixvel T0 TAXUUETPO TOU QAUTOKLVITOU;

‘Eva autokivnto Kiveitalr og pua otpor evog dpduou. Eivar duvatdv n taxiutntd tou va dwatnpeital ota-
Bepn}; Na SikaloAoyrioelg TV andvinoy oou.

Av TO TayUpeTpo evOqg auTokivrtou deixvel 60 km/h, umopelq va ocupmepdvelg av n taxdtntd tou dlatn-
peltat otabepr}; Nat, Oxt Kat ylati;

Me moloug Tpdmoug uropoUpe va petaBdloupe Tn oTyuaia LS
TaxUTNTa evOg QUTOKIVATOU; TaxumTa oe km/h ZWPa TOU KIVEiTal
AVTIOTOIXI0E TIG TIMEGQ TWV TAXUTNTWV TNG aplotepnq OtHANG He 0,04 AUTOK{W,]TO
TIG TIEPUTTWOELG Kivnong tng de€ldg otrAng tou mivaka 2.5. s Asponl)\avo
100 2ahyapt
1.200 Avbpwriog mou BadiCet
30.000 owg
1.080.000.000 Aopupdpog
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1.

ONOR.WAKSO

O napakdtw mivakag ava@Eépetal oe pia eubuypapun opalr kivnon:

Xpovog (t) Merarémon (Ax) Tayutnta (v)
s m m/s
5 150

10

900

Na oUPMANPWoelg Ta Kevd.

O Kwotag Keviépng otoug OAuuriakoUg aywveg Tou 2idvel €rpeEe v koUpoa twv 200 m oe oxeddv 20 s.

a. Na umnoloyioelg T péon taxUtnTd Tou o€ m/s kat oe km/h.

B. Av katdépBwve va dlatnpel otabepr] v napandvw taxitnta, oe néoco xpdvo Ba diévue ta 5 km;

‘Eva autokivnto Kiveltat pe otabepn] Taxutnta pétpou 15 m/s.

a. Na kataokeudoelg to dldypappa tng taxutntag e ouvdptnon e TO XPOVO.

B. Na umoloyioelg Tn UETATOMION TOU QUTOKIVITOU OTO XPOVIKO SLAoTNnua PETAEU TWV XPOVIKWY OTLYUWY
t;=10 s kat t,= 20 s T™g kivnong.

Y. Na kataokeudoelg 1o dldypaupa tg 6€ong Tou autokvrtou (amd to onueio agempiag) oe ouvdp-
TNon HUe TO XPOVO.

2t OwmAav eikéva divetalr to ddypappa Tng B6éong oe ouvdptnon pe b
To Xpovo evédg dpopéa okutalodpouiag amd Tn oTlyur Tou TapéAae n 75
OKUTAAN. R
a. Tu eldoug kivnon ektelel o dpouéag; E 45
B. Mdon elvalt n petatdrior Tou amd Tn XPOVIKA oTiyun ti=3 s PEXpL E 20
t,=7 s; . (W //
y. Mola xpovikn otiyur Bpé€dnke otn B€on 45 m and Tn oTlyur] Tou Tapé-
AaBe TN OKUTAAN; 02 4 B B-10
5. Na uroloyioelg v TaxUtnta Tou dpousa. xpovogt(s)

‘Evag modnAdmg Kiveltal e péon taxutnta 5 m/s. Mdéoo xpovikd didotnua xpeldletal yia va davioet 9 km;

2 duhavr eikéva paivetatl To ddypappa B€ong-xpdévou oe €vav eubu-
YPauuo aywva dpdpou peta&l Ttou madlou Kat Tou okUAou Tou. H A
ypappr avriotoxel oty kivnon tou mawdol kat n B tou okUAou. MNdco
Atav 1o pnRkog g dladpoung Tou aywva; Ma méoco xpovikd didotnua
1o awdl BplokdTav pmpootd and To OKUAO Tou; e mdon andotaon and
TNV agetnpia Kat mola XPEOVIKY OTlyury cuvavtrénkay;

x{m]}

E 83888

Ot avBpwroAdyol MaTeEUOUV OTL O TIPWTOG AVBPWTOG TTOV TIAQVITIN EUPA- 45
viotnke otnv A@pPLKY). TN OUVEXELD, O AvOPWMOG HeETavAoTEUOE OTIG ANAEG I
nrielpoug. Av umoB€ooupe 6Tl pmopoloav va HETAKIVNBOoUv €va XIAOue- 02 4 8 8 10 (t(s)
TPpO TO Xpovo kat 01t n Bdpela Eupwrn améxel and tv Aepikry 10.000

Km, méool aidveg xpeldotnkav yia va ¢dcouv ol dvbpwrol otn B. Eupwrmn;
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8. ’'Eva nAektpokivnto Tpevdki/makvidl Kiveltal Katd prikog ag

eubelag ypauung. =to oxrjua maplotdvetal n 6€on Tou TPE- rm

VOU gav ouvdptnon Ttou Xpdvou. 4

a. lMoleg eival ol BEoEI TOU TPEVOU TIG XPOVIKEG OTLYUES: t,=3 s, /
t,=5 s, t3=6 s, t,=7 s, t;3=8 s. 2 -3

B. Na urfo)\oyl'oaq TN METATOMION TOU TPEVOU Yla TA XPOVIKA / t(s)
dlaommuarta: 1 s — 3 s ka5 s -6 s.

Y. H @opd kivnong tou tpévou mapéuelve 1 Bla 1 UeTARA- 0 2 4 6 B

Bnke katd tn ddpkela TG Kivnong Tou; Av vai, Tola XPo-
VIK] OTlypr| €ylve auto;
3. MNa molo XPoviké dLAoTnua To TPEVO TAPEUELVE aKIvNTO;

NEPIAHWH

0 H 8€on evég avrikelpévou kabopiletal oe ox€on ue éva onueio avagopdg.

0 ‘Eva povopetpo péyeBog meplypdgetal and To UETPO TOU, eV Yld TNV TEPLYPAPY) evdg dlavuouatikou
€KTOG amd TO HETPO TOU, amalte(tal kat n kareuduvon.

O H amdotaon eival povouetpo péyebog, evw n Bon eival dlavuouaTtiko.

0 H Taxumra otnv kabnuepwvry YAwooa eival povouetpo péyedog kat opifetat wg To TMAKO TOU MKOUG
™G dladpourg TPOG TO AVTIOTOLXO XPOVIKO dldatnpa.

0 2™ yA\wooa Tng QUOIKAG N péon taxutnta eival dlavuopatikd ueyebog kat opiletal wg Tto TMnAKo Tng
petatomong (LeTaBoAry Tng B€onG) MPOG TO AVTIOTOLXO XPOVIKG dldaTnua.

0O EuBlUypappn opahr) kivnon ovopdletal n kivnon otnv omoia To PETPO Kal N kateuBuvon Tng taxUutntag
dlatnpouvtatl aTabepd.

0 2e pa eubuypaupn opalr) kivnon Tto dldypappa tng petardmong (B€ong) oe oxgon pe To Xpovo eival
Ja eubeia ypappr.

BAZIKOI OPOI
>nueio avagpopdq Metatérion >ryuaia Taxumra
Movdpuetpo péyebog Xpovik| oTtlyun Opan kivnon
AlavuouaTiké péyedog Xpovikd ddotnua Aldypaupa: 6€ong-xpdévou
Ogon Méon taxumrta Aldypaupa: taxutntag-xpoévou
Mnrkog dladpounq




l-llq '_"Hpﬂ IUTOPia “u .

Katd toug Oepivoug OAupniakoug aywveg tou 2000 nou Sie€nxbnoav
oto XZivéel tng Auotpaniag, o MUppog AApag avadeixinke OAupniovikng
otnv Kivhon 1tou apacdé unepvikwviag 1o Bdpog tng pyndpac, nou €ixe pdza
250 kg, kar avuywvovidg tnv og UYog 2,3 m.

Méoo ntav 1o Bdpog tng pndpag; NMNéon SUvaun doknoe ¢' auth o abAn-
NG, WOTE Va KAapEpel va tnv avuPwoel; MeAdgtwwviag autd 1o kKepdnaio,
0a pdbeic va Siakpivelg tn pdza and 1o PBdpo¢ tng pndpag, va oxedid-
ZEIC Kal va unoAoyizelg ug Suvduelg nou aokouvial and éva owpa o€
éva dnno. ©a ouoxetioelg u¢ Suvdupelg ME UG KIVACEIC nou npokandolv
o0 owpata ndvw ota onoia aokoUvial. Eniong, 6a pdbeic nwg o1 nupau-
Aol unepvikoUv 10 PBAPOC TOUG Kal anopakpuvovial and tn yn ta€idevo-
viag o€ 81dpopeC YwVIEG ToUu NnAIdKoU HAG CUOTAPATOG.
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KINHZH KAI AAAHAENIAPAZH:
AYO TENIKA XAPAKTHPIZTIKA THZ YAHZ

2TO TPONYOULEVO KEPANALO PEAETNOAWE TIG KIVIOELG TWV CWHA-
Twv. Ayvornoaue Ouwg tnv atia mou mpokaAel Tn PETABOAY otnv
KIVNTIKY] KATAOTAOo™ TWV CWHATWV.

To emduevo Priua eivat va avalntrjooupe Tnv aitia mou kabo-
pilel edv éva owpa npepel 1§ ektelel éva oplopévo eidog kivnong.
Aut n avaditnon odnysl oty eloaywyr] ™g évvolag g duva-
HNg Kat yevikdtepa g €vvolag TG aAAnAemidpaong. Auo owua-
Ta aMnAemudpoulv, étav acgkouv duvduelg To €va oto dAo. Onwg
n kivnon €rol kat n aMnAenidpaon arotelel €va yevikd xapa-
KTNELOTIKO NG UANG.

3.1 > H évvoia Tng dUvapng

Na va karahdBoupe v attia t™g kivnong, mpénel va yvwpi-
Coupe Tov TPOMO He Tov oroio éva owpa ennpedlel v kivnon
evég dMou. Me dMa Adyla va peletriiooupe tn dUvaun Tou To
gva owpa aokel oto dMo. Ouwg T eivar duvaun; Autd to omolo
avtilapBavépaote eival Ta anoteAéopata Twv JUVAPEWV Kal Oxl
TG dleg TIg duvdpuelg. H amholotepn avtiAnyn mou €Xoupe yia
T dUvaun eivat étt ¢° éva owua acgkoUue duvaun dtav To oTPw-
XVOULE 1 TO TPaRdpe.

Auvaun Kol Kivhon

To nadi mou Qaivetal otnv eikéva 3.1 €xel dEoel Pe oKowl jia
akivntn Bdpka kat v tpapdel npog ™V &ned. H Bdpka apxilet
va Kuwveltat, n taxitnta g Bdpkag petaBaietat. Tdte Adue OTL
TO OKOIvi aokei duvaun otn Bapka.

Agrivoupe pa metpa and kdrnoto UYoq va néoet. MOAg n nérpa
¢Odoel oto €dagog orapatd, n Taxutntd g petaBdiietal. Tote
Aépe OTL To €dagog aokei duvapn oTnv mérpa (eikova 3.2).

O TeppatopUAAKaAg, yia va aldEel v mnopeia g undhag mou
KaTeuBbUveTal POG TO TEPA Tou, Ba MPEMEL va TN XTutmioel duva-
Td pe 1o XEPL Tou. Aéue OTL TO X€PI aoKel dUvapn oTnv PmdAa.

Eikéva 3.1.
H Bdpka apxilet va kweitat mpog v ak. To okow( aokel duva-

un om Bdpka.

Eixdva 3.2.
H nétpa otauard. To €dapog aokel duvaun otnv mETPa.
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Eikéva 3.3.
H pakéta aMalet v mopeia ¢ undrag. H pakéta aokel duva-
Un oty undAa.

-

i
"\
.bpf

To xépt pag npokael auénon tou urkoug Tou ehatnpiou.
To xépt aokel duvaun oto ekatriplo.

Eikdva 3.5.
Kabwe to uraAdkt Bploketal o€ enagn pe ™ PakETa: a) mapa-
uoppwvetat kat B) wetaBdMerat n taxutntd tou. H pakéta aokel
duvaun oto pmaAdke.

lMa va aA\d&oupe tnv mopeia oTo UMAAdKL Tou TEVIG, TIPEMEL va
TO XTUTTOOUME Me Tn pakéta. Aéue OTL n pOaKETa aokei duvaun
oTo pmaAdki Tou Tévig (eikdva 3.3). Ze OAa Ta TapAndvw mapa-
delypara €xoupe HETaBOA otV TaxUTNTA TWV OWUATWY, EMOMEVQG:

O1 duvdpelg mpokahoUv petaBoArl oTnv TaxuTnTa TWV CWHA-
TWV OTa omoia ackouvTal.

Auvaun Kol napauoéppwon

Ot duvduels mpokaAouv Kat dAou eldoug UETABOAES eKTOG amd
UETABOAN TG TaxUTNTAG TWV OWUATWY;

‘Otav puaodel o dvepog, Ta navid Tou LOTIOPOPOU «(POUTKWVOUV»-
napapgoppwvovtal. Aéue 6Tl 0 dvepog aokei duvapn ota mavid.

Kpatdue ota xépla pag éva Kopudtt mAaoTeAlivng Kal To Tué-
Coupe. H mAaoteAivn mapapop@wveral. Aéue OTL TO XEPI AOKED
duvapn otnv mAaotehivn. TpaBdue €va eAatmplo Kal To EmMn-
KUvoupe. To ehatriplo mapapopPwveral. Aéue OTL To XEPI HAg
aokei duvapn oto ghatipio (sikéva 3.4). Emopévwg:

O1 duvdapeig TPOKAAOUV TAPAMOPPWON TWV CWHATWV OTa
ormoia aokouvTal.

MoMEég popég a duvaun mpokalel kat Ta dUo aroteAéopata
Tautéypova. MNa mapddelypa, étav XTumdue pe Tn pakéta éva
MITAAGKL TOU TEVIG, TO MMOAGKL TIAPAMOPPWVETAL KAl N TaxutnTd
Tou petaBdietal (eikéva 3.5).

Auvaueic kai aAANAENISPACEIC

Mapatrpnoe 61t oe OAa ta nponyouueva napadeiyuara n duva-
MNn TOU aokeftal oe éva owua mPogpxetal mdvrote and KAMolo
dMo owua.

31 ¢uon ¢aivetal va untdpyouv TIOAEG Kal SLaPOPETIKEG duvd-
pelg. Exouv dpaye OAeG ol SUVAUEIG KATTOLO KOO XAPAKTINELOTL-
KO;

H ardvimon o’ autd 1o gpwtnua ddnke mptv ard 300 xpdvia
nepimou amnd tov NelUtwva, o omoiog unootpi&e éTL dev umdp-
XOUV KATola owpata 1ou pévo ackouv duvdpuelg kat kamowa dAAa
Tou Povo d€xovtal Tnv enidpaon duvduewv. Ot duvduelg eupa-
viCovtal ndvrote avd dUo PETAEU dUO CWUATWV.

ZXNUATIKA priopoupe va JelEoupe:

owpa A agkei Sovapn l ] cwpa B

AMGA oxUel kKAl TO avTiOTPOYO.

o] cwpa B QoKEi mﬂﬂ_l 3] Criopa A

lMNa napddetyua, To 0déoTpwHa aokel dUvaun ota eAACTIKA TwV
QUTOKIVATWV Kal Ta eAAOTIKA 0TO 0d00TPWHA, 0 NALOG OTNn YN Kal
n yn otov nAwo.
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Aépe Om ta cwpara alAnAemdpouv. ‘Etol, dUo mnawdld Tmou
onpwyvovtal, dUo auTokivnTa Tou ouykpouovtal, o HALOG Kal N
yn 1ou €Akovtal, aAnAemudpoulv (elkéveg 3.6 kal 3.7).

Katnyopieg duvauewv

léte éva owua aokel duvaun o’ éva dMo; Mwg uropodue va
yvwpilouue ti¢ duvduelg mou ackouvtalr o’ éva owua;

MNa va anavrriooupe oTa Mapdndvw ePWTNUATA, KATATAOCOU-
Me Tig duvdpuelg oe duo katnyopleg. Auvdpelg mou ackouvtal Kard
TNV enapn dUo cwpdtwv (duvduelg emagrig) kat OUVAELS TIOU
aockouvtal anmé améoraon.

Auvduelg enagng xapaktnpeifoupe Tiq SUVAELG Ol oToleq aoKoU-
vtal étav éva owua Bploketal o enagn pe kdmolo dAo (ekdva
3.8). Mapadelypara duvduewv enagnig eivat:

a. Ot duvdpelg ou ackouv Ta TEVIWHEVA OXOwLd 1) Ta ehatpla
ge owuata.

B. Ol duvduelg Tmou aokouvTal ETAEU OWPATWY KATd TIG OUYKPOU-
o€lg TOouG.

Y. H ddvaun g tpprg avdueca oe duo eTuPAVELES.

3. H duvaun mou ackouv Ta uypd ota TolXwpata tou doxeiou

péoa oto omolo TeplExovTal 1) oTa owuata nou sival péoa o’

autd KTA.

Auvdpelg mou ackouvtal and andoraon eivat:

a. H Baputikr duvaun, onwg yla mapddetypa n duvaun mou aokel
n yn oe owpara mou de Ppiokovtal otnv ermpdaveld g, Onwg
AAEEITTWTIOTEG, agpomAdva 1} dopupdpol. H dUvaun mou aokel
o0 N\log ot yn (ekéva 3.6).

B. Ot nAekTPIKEG DUVALELS KAl

Y. Ol HAyVNTIKEG DUVAELG.

Eikéva 3.8. »
0 Bartripag aokel duvaun otov abAnti and enagn.

MéEtpnon tn¢ éuvaunc

MvwpiCoupe OTL ol Quaokol, yla va meptypdyouv éva eavope-
VO, XPNOLLoTolouv ekeliva Ta peyEedn ta omoia pnopouv va ETPN)-
oouv.

Mw¢ uropouue va uetprioouue uia duvaun; MNa va ouykpivou-
Me Kal va petprjooupe duvduelg, 6a XPnOlUOTIOW|OoUpE TA aro-
TEAEOUATA TIOU AUTEG TIPOKAAOUV OTA OWMATA OTa ornoia aokou-
vtal. MNa napddetypa, UnmopouUe va XENOLOTO|COoUlE TNV Tapa-
MOPPWON KAl CUYKEKPLIUEVA TNV ETIUAKUVON TNV orola uia duva-
pn mpokalel o’ éva elatrplo.

Apxikd, Ba mpenel va BpoUupe Tn OXE0N TNG EMIUNAKUVONG TOU
ehatmpliou pe tn duvaun mou tnv pokalel. Mapartrpnoe Tnv eko-
va 3.9. v mnepimtwon (a), n duvaun F mpokaAel emurkuvon
10 cm. 2t (B), dumAdowa duvaun (2:-F) mpokalel dmAdola er-
MAKuvon (20 cm). ZIn (Y), TPwAdola duvaun (3-F) mpokahel ol
MAdola emurkuvon (30 cm). MevikeUovtag, KATAA)YOUUE OTO OU-

Eikéva 3.6.
0 fAog kat n yn aMnAerudpouv and andotaon. O HAog aokel
Suvaun ot yn aAd kat n yn aokel ovaun otov HAw.

SR
Eikova 3.7.

To éva autokivnto aokel duvaun oto dMo. Ta dUo autokivnta
aMnAerudpou.

P T WAt L

(a) (B) (v

0 i é
10 38 ~——1%
30 o ~ { n

3F

Eikéva 3.9.
0 vdpog Tou Hook.
Egapudlovraq dumdota kat toimhdota duvaun oto eAatriplo, n ent-
urikwvon Tou dtmaotdetar Kau TpirmAaotadetal, avtiototxa. H emury-
Kuvon Tou ekampiou elvat avdoyn g dUvaung mou v mookaeL.
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A

1

1
Eikéva 3.10.
Auvapépetpo.

H évdeln tou tooutal pe t0 PETPO NG dUvaung mou aokelral
070 OWUA UEOW TOU SUVQUOUETOOU.

Eixova 3.11.

H kaoetiva eivat apytkd aximmm. H katedBuvon rou Ba kunBel e&ap-
dTat and mv KateUBuvan mpog Ty omola ackouue ™ dUvaun.

Eidva 3.12. »
(a) H ddvaun eivat avtiBetn pe ™y katevbuvon e kivnong. To
owya otauatd. (B) H duvaun eivar kdBem otnv katedbuvan e
Kkimong. To owua Kuveltat Kukhikd

1N i e T Rt e
—
BN &
8N
Eikéva 3.13.

H &uvaun mou aokoUue oty kaoetiva naptotavetat pe éva oid-
vuoua.

purépaocua mou eixe 1dn dlatunwoel Tov 170 aiwva o AyyAog
QUOIkOG Poumept Xouk (Hook):

H empnkuvon evdg ehatnpiou eival avdhoyn pe Tn dlGvapn
ToU aokeitar ¢° auTo.

Tnv napandvw 1BIOTNTA Twv eAatnpiwv TNV eKUETANEUSPAOTE
OTNV KATAOKEUT] opYAvwy HETPNONG OUVAUEWV: TWV SUVAMOME-
TPWV (eKdva 3.10).

H povdda duvaung oto Algbvég Zuotmua Movddwv (S.l.) ovo-
padetar 1 N (Newton-NiwouTtov).

0 SI0VUCUATIKOC XOPOKTAPAC TNG SUVAMNG

>tnv ekodva 3.11 ewoviCetal €va x€pL mou aokel duvaun otnv
apPXIKA akivntn kaoetiva onpwxvovtdg tnv npog ta defld. H kaoe-
Tiva kwveltal eniong mpog ta de€ld. Av tnv TpafriEoupe Tpog Ta
aplotepd, Ba kivnbel mpog ta aptotepd.

>Tnv ekéva 3.12 naplotdveral €va auToKIVNTAKL TIOU KLveiTal Je
pratapieq (a) oto miow PEPOG TOU TakvidloU J€vetal vrua, TO
dA\\o dkpo TO ormoiou oTepewveTal 0TO dAMed0. OETOUNE TO AUTO-
KIvNTdKL o€ Kivnon, To VAua TevtwveTtal, aokel dUvaun oTo auto-
KivnTdkl To orolo TeNkd otauatd (ewkéva 3.12a). (B) Aévoupe TO
vAiua oto TAAL Tou matkvidloU, To TEVIWVOUME Kal B€Toupe o€
kivnon to autokivnTtdkl. To auTokvNTAKL ekTeAel KUKAIKY Kkivnon
(elkéva 3.12B3).

.
LY
! \‘T oyid

>e OAeq TIg MapaAndvw TEPTTWOELG TIAPATNPOUE OTL TO Aro-
Té\eopa tng duvaung (n petaBoAr] g taxutrag) eEaptdratl and
TNV KateluBuvon otnv ormola aokeitat n duvaun. H duvaun ektdg
arndé pétpo €xel kKal kareuBuvom. Emopévwg, eivalr diavuouatikd
péyebog kal Ba tnv maplotdvoupe pe €va BENOG Tou €xel TNV
kateuBuvon tng duvaung. To onueio epappoynig Tou dlavioua-
Tog mou naplotdvel Tn dUvaun, ivat To onuelo Tou ocwWUATog, OTO
omolo aokeital. Av éva owpa Bewpnbdel UNKS onuelo, téTe TO
onuelo epappoyng ™G dUvaung Tautifetal pe auto.

To pétpo Tng duvaung loolTtal Ye TO PAKOG Tou SlavUiouarog,
av autéd oxedlaotel pe KatdAnAn kA{uaka. Edv StaAégoupe 1 cm
va avtiotolxel oe 1 N, téte n duvaun 8 N maptotdveral and did-
vuoua prkoug 8 cm (eikdva 3.13).
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3.2 AUo onpavTikég SUVAEIG OTOV KOOHO

BApoc¢ Kol BApUTIKA Suvaun

Emotpépovrag oto oritt and to oxoAeio BAEMelg pia akivnmn
MIdAa oto dpdupo kar tng divelg pa duvatr KAOTold (elkdva
3.140). H pndAa kwveltat, n taxytntd g METABANETAL, CUVETIWG
TO TOdL oou aokel dUvaun oTnv PNAAa Kat TPOKaAel tnv kivnom
mge.

2nKwvelg éva Kouti oe kdmolo UPog and tnv empdvela Tou £3d-
(POUG Kal To aprjvelg eAelbepo (eikdva 3.14B). To kouti dev napa-
pével akivnto, aA\d Kiveltal katakdpupa mpog Ta KAtw. H taxu-
TNTA TOU KOUTIOU MeTABANETAL, dpa OTo KouT( aokeital duvapn.
lowa duvaun npokalel v kivnon tou Koutiou;

Tnv andvtnon oto napandvw epwtnua €édwoe o Neltwvag. Z0u-
Qwva Pe v napddoon, eved kabdtav Katw amd pa pnhid, eide
éva prnho va méPtel oto €dagog. Yrébeoe 1éte OTL n dUvaun ToU
MPOKAAeoe TNV Kivnon Tou prAou aokeftal and T yn o autd.
Autr) ™ Suvaun o NelUtwvag tnv ovépace (ynwo) Bapog Tou
owparog. To Bdpog eival duvaun kKal emouévwg n povdada Pétpn-
ong tou oto Sl eival n povdada tng duvaung, dnAadn to N.

H yn aokei BapuTik dUvapn o’ omolodnnote cwua, aveEdp-
TnTa av autd Bpioketal oto €dagog, MEPTeL 1) avuPwvetal. H yn
dvtoTe €AKEL TA OWUATA TIPOG TO KEVIPO TNG. O1 BapuTikég Suva-
HEIG €ival TTAVTOTE EAKTIKEG.

AMAG uéxpt mou enekteiverat n dpdon ¢ Baputiknig duvaung
me yns,

O Neutwvag d€xTNKe OTL 1 BAPUTIKA dUvaun TOU TIPOKAAEL TNV
TITWon evog MAOU, aoke(tal kat atn geArjvn Kat poKahel tn (oxe-
00dv) KUKAIKA Kivnor) Tng yUpw amd tn yn (ewéva 3.15). ‘Etol,
katéAn&e oto ouumépaoua OTL ol BAPUTIKEG SUVAUELS aokouvTal
METAEU AWV TwV CWHATWV OTO oUMTav.

>e kd&Be TOMO TO BApog €xel TN dleUBuvon TG aktivag g yng
Kal eopd mpog To KEvTpo Tng. H dlelbuvon g aktivag g yng
OTO OUYKEKPLUEVO TOTIO OVOUAZETAL KATAOKOPUPOG TOU TOTIOU (EIKO-
va 3.16). AoBnroroleftal pe To vAUAQ NG OTtdoung. Oswpwvtag
K&Be MIKPY TEPLOXN] TNG eTpAvelag NG yng emimedn, 1o dldvu-
oupa Tou Bdpoug €xel dleubuvon KABeTN oe autr Kal popd Tpog
Ta KAtw.

To Bdpog evdg owpartog ehattwveral 6co au&dveral To UYPoq
mou Bpioketal To cwpa and tnv empdvela Tou eddgouqg. Eva
nawd( mou €xel Bapog 300 N omnv empdvela Tng BAAacoag, 6a
éxel Bdpog mepimou 299 N omv kKopu®r Tou ‘ERepeot (ekdva
3.17). 'Evag aotpovadng mou Bploketal oe UYogq (0o pe TNV akti-
va g yng, €xel Bapog oo pe to % Tou Bdpoug Tou OTnV Erl-
@dvela TG yne.

Eikdva 3.14.
(@) H akivnmn undAa apxiCe va kweirat (8) To akivnto koutl
apx(Cet va Kkweltat mpog v empdvela e yns.

Eikéva 3.15.
To iAo Kweital mpog v empdvela e yng. H aehijvn Kueitat
yUpw and m yn. Zto pido kau ot oeArivn aokodvtal Baputt-
Kkéq duvduers and m yn.

Eixdva 3.16.
H katakdpuen kdBe tdrou Exet ™ dtevBuvon g aktivag e

NG Kat lépyeTal and To KEVIPO TS,
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Eikva 3.17. )
H Baputikry dUvaun mou aokel n yn pelwvetal Kabwg amoua-
KPUVOUQOTE aMo TO KEVIPO TNG. 2TV kopugn evdg moAU YnAou
Bouvou elvar pukpdtepn and ot oty emgpdvela g HdAacoag
010 B0 yewypapikd mdrog.

Eikéva 3.18.
H ddvaun mou avtiotéketat otnv kivnon e youag eivat n tot-
Bi. H 1o oe Bonbdet va oprioelg kdnoto AdBog and 1o ypa-
o oou.

Eikéva 3.19.
Stov nayodpdpo aokouvrat duvduelg and duo owuara: To Bdpog
(W), nou aokeltat and andotaon and m yn. Kat epdoov undp-
Xouv TPIBES, ot Suvduels and to ddnedo: n kdbetn oty ent-
@avea Fy kat n to] T.

Av éva owua uetapepBel otnv erupavela G oeAnvng, 6a &xet
Bapog;

‘Otav 10 owpa Bpioketal otnv empdvela TnG geArvng, n ynwn
Baputikry dUvaun mou ackeltat o’ autd eivalr mdpa oAU MKEN
OUYKPITIKA UE TN oeAnviakr. To owpa 6a €xel BApog mou ogei-
Aetal otn Baputiky €AEN TNG oeArjvng. Amd melpduata mou €yt
vav otn oeArjvn emBeBaiwdnke OTL TO «OeANVIaKO» BApog evog
owpatog eival mepinou (0o pe To % Tou yrjivou Bdpouq Tou, Tou
€xel otav Bpioketal otnv emedvela g yng.

ToIBn

Inpw&e to BPAO cou g duokng mdvw oto Bpavio. Autd
apxifel va kweltar kat Uotepa and Alyo otapard. [lowa duvaun
npokdAeoe 10 otaudtnua tou PBiBAiou; Kivnoe tn ydéua oou mdvw
ot oelida Tou teTpadiou cou (eikdva 3.18). MMowa eivar n duva-
un rou atoBdveoat va avtiotékeTal otnv kivnon g youag;

H dUvaun mou aokeftal kat otig duo Mapandvw TEPUTTWOELS Kal
QVTIOTEKETAL OTNV Kivnon Twv owpdtwy Tou BiBAou kat Tng yéuag
avtiotolxa, ovopdletal TpIBR. H TpIRr) eival mapouoa oe kdBe kivn-
on, Tou mapatnpoUpe otnv kadnuepvry pag Zwn. H TpIpr) €xel éva
JImAG pdéAo otn Cwr] pag. And Tn LI QVTIOTEKETAL OtV Kivnon
TWV OWHATWY OMwg otnv kivnom tou €AknBpou, Tou KOAUMBNTY
KAl TOU CGAEEMTTWTIOTY Tou TEQPTEL oTov aépa. Amd Tnv AAAn, n
TPIRN elval n duvaun mou pag Bonddel va Badicoupe. Av dev unrp-
Xe TP, Ba yMoTtpoloaue, onwg dOtav mpooraboupe va Padi-
ooupe évw oe mdyo. H TpIRr eival amapaitntn yia v kivnon
evoq autokiviitou. Xwplg autr, ot Tpoxol Tou auTtoklviiTou Ba mept-
otp€povtav oty Bla Béon kat To dxnua de Ba Kivouvtav.

levikd, n TPIPR €ival n dUvaun mMou aokeital amd éva cwua
oe éva dAo Orav Bpiokovral oe ema@n kal To €va KIveital i
Teivel va KivnOei oe oxéon pe 10 AAo. H dievbuvon g TpL-
BNg elvat mapdAANAN MPog TIG EMPAVELEG TIOU EPATTTOVTAL Kal €XEL
Popd TETOLA WOTE VA AVTIOTEKETAL OTNV OAOBNoN Tng Mlag er-
Pdavelag MAvw otnv AAAn (ewodva 3.19).

MNw¢ oxedIGouuE TIC SUVAUEIC

lMNa va npocodlopicoupe Tov TPOMO TOU Kiveital éva ocwua, Ba
TPEMeL va gUVIEOOUE TNV KIvNoY] TOU (QMOTEAEOUA) e TNV attia
TIou TNV TPOoKaAel (dUvapn). To MPWTo BAUA TPOG autr TV kateu-
Buvon eivat va npoodlopicoupe TIG duVAUELG TIOU aokouvtal OTo
owpa Tou peletdpe. X éva ocwpa eivar duvatdv va ackouvtal
neploodtepeg amd pa duvdpelg. MNa va oxedldooupe OAeg TIG
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duvduelg mou ackouvtal o’ éva owpa, akohouBoUpe Tnv Tapa-
Kdtw mopeia:

Mpwto: EmA€youpe TO OWMA TOU HaG evilapepel. YmevOupi-
Coupe 6Tl avtipeTwriCoupe OAa Ta cwuata wg UAKA onueia.

Aeutepo: Zxedldloupe TIq duvdpelg and andoTaon mou ackou-
VTal OTO OWua, OTwg yla rnapddetypa 10 BApog Tou.

Tplro: EvromiCoupe OAa ta umdlowma ocwuata Pe ta onoia autd
Bpioketal oe enagr). K&be éva and autd tou aokel duvapn.

Av 10 cwpa PBpioketal oe enagn He emPpAveld, UTAPXOuUV duo
neputtwoelg: a) H ermpdvela va sivat Aeia (dev undpyouv TPIBEQ),
ondte n dUvaun Tou ackel 0To owua eival KABETN MPog TNV -
@dvela pe popd amd Tnv empdvela TMPog To owua. B) H empd-
vela va eival tpaxid (urtdpxouv TpIREQ), omdte ektdg amd Tnv
KABeTn dUvaun, n empdvela aokel oto ocwua kat T duvaun Tng
TPIRNG €TOL WOTE va AVTIOTEKETAL 0NV KIvon ToUu oWUATOG (EIKO-
va 3.19).

Av 1o owua eival oe enagn pe vAua 1| olpua, Téte N dUvaun
mou aokel To vrua €xel ™ dlelbuvon Tou vAPATog Kat gopd arnd
TO OWUA TPOG To vAuad. To vApa aockel duvaun povov epdoov
elval teviopévo (eikéva 3.20).

Av To owua eival oe enagn pe eAatmplo, Téte autd aokel duva-
Mn oTo owua Tou €xel Tn dlevBuvon Tou ehatmpiou kat gopd
TETOl, WOTE va Telvel va enavagépel To EAATNPLO TIPOG TO PUOL-
kKO Tou unkog (ewkéva 3.21). Ta ehatrpla aokouv SuvdApuelg povov
e@ooov elval oe ouprieon 1 emunkuvon. EAatrpla mou €xouv To
PUOIKO TOUG MPNKOG dev aoKoUv SUVALELG.

Eikéva 3.21. »

H duvaun mou aokel To eAatriplo 0To owWua Telvel va To ema-

VaQEPEL 0TO YUOLKG TOU UIKOG.

‘ ‘
LLLELL AR
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Eixdva 3.20.
To oUpua elvar teviwuévo kat oe enagn pe m ogupa. To avp-
ua aokel dovaun ot opupa. ‘H 1o Xépt ToU opuUPoBOAOY, ECW
Tou olpuarog, aokel duvaun otn opupa.
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Mapadeiyua 3.1

A. ZWpa oto omoio oxedialovral ol duvdpeig: To BiBAlo
B. Auvdpeig amé améoraon: To Bdpog W (aokeitat ard tn yn)
I. Auvdpeig amé enmagn:
— H duvapn F and to vApa (ackeitar and to viua)
— H duvaun amd to Bpavio (undpxouv TPREQ)-N TPWRN T Kat
K@Betn duvaun Fy

3.3 =Gveeon kai avdAuon Suvapewv

Zuveeon SUVAUEWV - ZUVICTAUEVN

2Tnv elkéva 3.22 naplotdvovral T€aoeplg HadnTteg mou Tpaouv
évav kpiko. K&Be pabntig aokel pe 1o X€pL Tou, HEOW TOU OKOL-
vioU, pia duvaun o’ autdv. ZTa oWPATa ouxvd ackouvtal TepLo-

Fy

Na oxedldoelg Tiq duvdpelg Tou ackouvral oto BRAl0 Tng duoikng Tou Bpioketal mdvw oto Bpavio cou. Aéoe To BRAO
He éva oxowl kal oupe To mMavw oto Bpavio. Na oxedidoelg dAeq TIG SUVAUELG TIOU ackoUvTal Twea oto RIRA.

T
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Eixdva 3.22.
Ot pabnTég uéow Twv oxoWIwy aokouv GUvAELS aTtov kplko aua-
&kt mpoomabwvrag va To TpapiEouv mpog TO UEPOS TOUG.

Eikéva 3.23.
Ot uabntéq aokouv duo Suvduels dag kateUBuvong UEow Tou
axowioU atov kpiko. To ETPO ™G ouvOTauEVNS &lvat (00 e To
G6potoua Twv ETOWY TOUS.

Eiéva 3.24. )
(@) H duvaun F, mou aokel n oudda A, éxel LeyaAUtepo LETpo and
v Fg mou aokel n oudda B: O kpikog Kweitat mpog ta de&d. (B)
H duvaun F, mou aokel n oudda A, éxel pikpdtepo UETPO and v
Fg mou aokel n oudda B: O kpikog Kwveital mpog Ta aplotepd.

= e — a8 ™ 7 - e — ]
3 FE = Fn

For=0

Eikéva 3.25.
Ot duo duvdues éxouv (oa étpa kat avtiBeteg popég: O Kpi-
KoG mapayévet akimrog.

oétepeq amd ua duvdpuelg. H duvaun ekeivn mou mpokaAel Ta
(Sl anoteAéopata pe To oUVOAO TwV EMIUEPOUG SUVApEwWY, dnAa-
31 n ouvoAkr] dUvapun, AEyetal GUVICTAMEVN.

ZUveeon SuVvAuswv UE ThV idla SlEuuvon

Mwg 6a Bpouue ™ ouviotauévn twv Suvduewv TOU aokouvtal
ard Toug Habntég otov Kpiko mou elkoviCetal otnv ekova 3.22;

Apxikd Ba Bpoupue Tt OUVONKY dUvaun Tou aockel n KABe oud-
da TWV HaNTwV XwPLoTd Kal oTn ouvéxela 6a Bpouue Tn ouvo-
Ak} dUvapn mou aokouv oL duo ouddeq. Xtnv elkéva 3.23 pe Fy,
F, naplotdvoupe TIg SUVALELS TIOU AOKOoUV ol Hadntég g de€ldg
opddag (A oudda) kat he Fp ™ ouviotauévn Toug. ZTO OXrud
mg ewdvag 3.23 maplotdvetal o TPOMOG Ue Tov omoio ouvBg-
Toupe duvdpelg mou éxouv TNV (Bla dlevBuvon kal popd, wote
va mpoodlopiooupe TN CUVOAIKY dUvapn.

Edv dUo 1 neploodtepeq duvduelg pe pétpa Fy, F, KTA., éxouv
v dla dlevbuvon kat gopd, n ouviotauévn toug (F,y) €xel ™
dlelbuvon kat eopd Twv SuvAUEWV Kal HETPO:

Foa=Fa=F; + F,

2TIq ewkéveg 3.24 kal 3.25 pe F,, Fg maplotdvoupe tn ouviota-
pévn duvaun mou aokel k&Be wa amnd Tig duo opddeg. Ot duvd-
MElG auTég €xouv avtiBetn ¢popd.

Edv duo duvdpeig pe pérpa F, kal Fg éxouv avtiBetn @opd,
n ouvioTapévn Toug €Xel TR popd TNG MeyaAlTepng Kal METPO
(eiéva 3.24):

Fo=Fa — Fg
Fa_ . Foan Fa Fg Fa
'- FH-‘:'F.H ﬂu: FH‘,Fﬂ
(o) Foa=Fa-Fg () Foa=Fg-Fy

2V edlkA mepinmTwon mou ol duvdpelg €xouv kal (oa PETpa,
n ouvioTapévn Touqg loolTtal Ye To UNdév. AUo Tétoleq DUVAUELQ
A€yovtal avrifeteg (ekéva 3.25).

ZUvOEon SUVAUEWV UE SIOPOPETIKEG SIEUOUVOEIG

Tpelg padnTeg melpapatifovral OXeTIKA Je Tov TPOTo ouvBeong
duvdapewv pe OlaPOPETIKEG dleuBuvoelg. Ot duo amd autouq
dévouv pia kaoetiva otilg dkpeg duo duvaudueTpwy. Kpatolv ta
duvaudueTpa €tol wote va oxnuatiCouv ywvia 90° Kal avaonk®-
vouv Tnv Kaoetiva (ewdva 3.26). AwaBdlouv TG evOeiEelq Twv
duvaudueTpwy, ot oroieqg eivat 4 N kat 3 N avrtiotoixa. O tpitog
paBntig dével TV Kaoetiva otnv dkpn evog SUVAPOPETPOU Kal
TNV QVAONKWOEL KPATWVTAG TO SUVAUOUETPO Katakdpupo. H €vdel-
&n tou duvauduetpou eivat 5 N. O1 pabntég napatmmpouv 6Tt Kal
OTIG dUO TEPUTTWOELS N KACeTiva mapauével akivntn-loopportel.
MNa va epunveloouv TIG TAPATNPENOES TOUG, UTOBETOUV OTL N
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duvaun mou aokel o Tpitog padntig elvat {on pe ™ ouvioTtaué-
vn Twv duvdpewv TToU ackoUv ol duo AA\oL padntég (elikdva 3.26).
Zxedldlouv TIg duvdpuelg Twv 3 N kat 4 N, énwg mapaoTtdvetal
omv ekéva 3.27a. Mapatnpoulv 4Tt n dlaywviog Tou MAPAAAnAo-
YPAupou mou oxnuatifetat €xel p€Tpo 5 N kat eival kataképuen.
Elvat dnAadn fon pe Tn ouvioTaupévn toug. Zuumepaivouv 4Tl 1
ouvioTapévn Twv duo duvdapewyv maplotdvetal and tn dlaywvio Tou
napaMnAoypduuou TIou autég oxnuatifouv (eikéva 3.27q).

levikd, yla va guvBEgoupe duo JuvdApelg He OLaPOPETIKEG dleu-
Buvoelg, oxnuatifoupe To MApPaAANASYpPapHO TIOU E€XEL TIAEUPEQ
Ta dwaviopata Tou naptotdvouv Ti§ duvduelg. H dlaywviog Ttou
napalnAoypdupou, mou mepvdel and Tnv Kowr apxn Twv dla-
VUOUATWY, TAPLoTAvel TN ouvioTtauévn Twv duvduewv. To HETPOo
g ouviotauévng kabopiletal and to prikog g dwaywviou. H
dlelbuvory Tng mpoodlopiletal and T ywvia mou oxnuatifet pe
pa ard Tig duo duvduelg (¢ M 6, ewkdva 3.27B). K&be pa amnd
AuTég TIQ Ywvieg propel va petpnBel pe €va polpoyvwudvio.

F
Fp g------mm=mmmn- o

2V eIk meplmtwon mou ol duvdpuelg eival kdBeteg HETAEU
Toug (elkdva 3.270a), propoUpe va UTIOAOYIOOUUE TO WAKOG TNG
dlaywviou epappdlovtag To Mubaydpelo Bewpnua.

‘ETol Bpiokoupe Ot
Fov=F? +F3

270 MAPAdelyUd Hag, N CUVIOTAPEVN TwV SUVALEWV TIOU AOKOUV
oL duo pabntéq otnv kaoetiva €xel PETPO F,,, TIOU umoAoyiletat
and tnv mponyouuevn OxEon:

F2,=(4 N)2+(3 N)2 1} F3,=16 N2+9 N2 yj
Fg)\=25 N2 r’] F(z))\=52 N2 r’] Fo)\=5 N

Auvaun nou aoKeital and tpaxid enipaveia

Mwa tpaxid empdvela aokel ¢’ éva ocwpa mou Kiveltal (1 teivel
va KwvnBel endvw tng) TV kd@Betn otnv emedvela duvaun Fy kat
™ duvaun g TEPNG T. Mpokeévou va unoloyiooupe T duva-
KN Tou ackeltat and v Tpaxid empdavela 0To owua, Ba TPEMeL
va guvBéooupe TIg duo autéqg duvdpelg Tou elval dvta KAbeteq
METAEU TOUC Kal EMOMEVWG toXUsl: F2=F3+ T2 MpoogEte, n eru-
@dvela aokel pla duvaun oto ocwpa, v F, mou eivat n ouviota-
MEVN TNG KABETNG Kal NG TPIRNG (elkdva 3.28).

-

- 3N &
4!:\ /,”"

Eixdva 3.26.
H &dvaun twy 5 N rou aokel o Tpitog pabnmiq mpokakel T @io aro-
téAegua pe g duvduelg mou aokolv ot GMot ddo pall ‘Etor Adue
ot n auviotapéwn dvaun twv 3 N kat 4 N rou aokouv ot §do mpw-
Tol LadnTés, elvau ion pe ™ duvaun twv 5 N mou aokel o Tpitog.

Fnh
5N

4 N

4 o

{ 4 Eixéva 3.27.
H ouviotauéwn twv duvduewv F; kau F, napotdvetar and m dla-
ywvio Tou napaMnoypduuou mou axnuarifouv ot uo SuvAueL.

ML ] ;
i Zwd

Eikéva 3.28.

To €dapog aokel oto médt pag: mv T T mou elval mapdA-
AnAn mpog 10 €0aPog Kat Lag ompwxvel UmPooTd kat TV Kabe-
™ Suvaun Fy mou eivat avtibetn pe to Bapog Tou owuarog. H
duvaun rou aokel o €3apog oto médL pag F elval n ouviota-
UEVN Twv dUO aUTWV OUVAUEWY.
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Eikéva 3.29.
To okow( aokel dUvaun oto autokwntdk,, n dteuBuvan g omoi-
¢ OUUMIMTEL e QUTY TOU VIjUATOS.

Eikéva 3.30.
H duvaun F avaAletal otg F; kat F,.

Eikdva 3.31.
Auvdperg o kekhipévo emimedo.
Avdluon Ttou Bdpoug evdg owpatog mou PpiokeTal mavw o€
Kkexkhpévo eninedo. Av to eninedo elvat Aelo, onwg ya napd-
Setyua n maywuévn empavela [ag Xovodpoputkic miotag, téte
and 7o eninedo aokeltal povo n kabem duvaun Fy.

Avdauon S&uvaung

KdBe duvaun propel va avalubel oe duo empépouqg Suvduelg
TIOU AEYOVTAL OUVIOTWOEG KAl TNV €XOUV CUVIOTAUEVN. ZuvriBwg
n avdhuon yivetat og duo dleubuvoelg KABeTeq PETAEU TOUG. 2NV
elkova 3.29 éva UIKPO auTtokvnTdkl Tpaplétal pe éva okolwvi mou
oxnuatiCel ywvia 30° pe to oplidvrio £€5apog. Méow TOU OKOLWL-
oU aokeltat 0To autokvnTdkl duvaun pEtpou F=12 N.

Ma va avaAlooupe T duvaun oe dUo KABETEG OUVIOTWOEG, dNAa-
o1 va Bpoupe duo duvduelg ou Ba mpokalovoav Ta (dla arote-
Aéopata pe ) duvaun F, akoAouBoUue Tnv mapakdtw topeia:

2xedldloupe duo kdBetoug d&oveg, oTnv mepimTwon pag évav
opLoVTIO KAl €vav KATAKOPUQPO.

H dUvaun F oxedidletal pe KatdMnAn kAipoka kat pe dleu-
Buvon Tétola WoTe va oxnuatiCel ywvia 30° pe Tov optZévtio d&o-
va. And to TéAog Tou dlavUouatog Tou maplotdvel v F, ¢ép-
VOUEe TAPAANAEG TPog Toug duo dfoveqg. Ta onuela Toung pe
Toug d&oveg kabopilouv Ta dkpa Twv dlAVUOUATWY NG opLlod-
VTLAG KAl TNG KATaKOpUPNG OUVIOTWOAG.

MeTpwvTag Ta KKN Twv JAVUOUATWY Kal XPNOWOoToLvTag thv
(dla kAipaka pe v omnoila oxedldoaue v F, unopoupe va mpoo-
dlopiooupe Ta PETPA TWV OuVIOTWOWY, F; kat F, (eikdva 3.30)

AvdAuon SUvauNnG COE KEKAIUEVO £Minedo

Aev untdpyxel yevikdg kavévag mou va kabopilet &tL ot dleubuv-
oelg oTIg oroleq yivetal n avdluon Twv duvdpewv pénel va eivat
n kKataképupn kal 1 opildvtia. MNa napddetypa, étav UeAeTAuE
v Kivnon oe KekAUEVO emimedo, UMopoupe va avaAUooule TIG
duvduelg oe pia dleubuvon kaBet Kat pia MapdANAn oTto KekAL-
pévo emninedo (ewdva 3.31).

- ApaotnpioTnTa
Alavuopata duvapewv

» AUo pabntég Tng td&ng oou tpapdve amd Ta duo dkpa €va axowi
urikoug 10 pETPWV.

To oxowi gaivetar va eivat eubuypauuo;

» KdAeoe évav amnd toug AAN\OUG CUPMABNTEG COU va TIPOOTIABrOEL [e
To éva dAxTUNO va OTIPWEEL TO PETO TOU OXOWLOU.

» Mropouv ot rpwrol puabntég va dlatnprioouv To oxowl eubuypauuo;

» MpoomdBnoe va dwoelg pia e&fynon yU' autd mou cuppaivel.

3.4 > Advapn kai 10oppomia

TomoBetoUue €va EUAVO KIBWTIO TMAVW Og TpaxU €5apog. Zmpw-
XVOUHE TO KIBWTIO TPOog Ta eunpdg. To KIBwWTIO 6a oTapatroel
oxeddv auéowq POAG apriooupe To XE€PL pag. To KIBwTo ota-
patd yuatl aokeftar 0’ autdé n duvaun ™Q TEPRNG and To £€3aPog
mou avtitibetal oy kivnor| Tou.

Edv ompw&oupe To KIBWTIO 0t Aelo EUAIVO TIATWMA, TO KIBWTLO
B8a ohobrioel meplogdtepo. H TRy mou aokeital and to TdTw-
Ma oto KiBwTlo elval twpa uikpdTtepEn. Av kdvoupe To Blo otnv
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naywpévn emedvela evdog mayodpopiou, To KIBWTIO Ba PETAKIVN-
Bel MOAU meploodtepo. H TR mou aokeital and tnv maywuevn
empdvela o' autd eival Tpa akdua Ukpdtepn (eikéva 3.32).

Av TomoBetricoupe éva voplopa oe pia agpotpdnela (eikdva
3.33), 1ote and v Tpdnela dev aockeltal dUvaun oto vooua n
omoia Ba propouce va eAattwoel TV TaxUutnTd ToU.

‘Etol, autd oAioBaivel pe oxeddv oTabepry TaxUtnta yia Ja
MeydAn amdotaon xwplg kavéva mpdodeto ompw&iuo and eudg.

O Malhaiog oxupioBnke OTL éva TéAela A€io avTikeigevo mMAvw
oc pia emiong TéAela Aeia opifévria em@dveia 6a pmopouoe
va Kiveital em’ dmeipo oe eubeia ypappn.

Yridpxouv otn Quon télela Aeieg erpdveleg; Av Oxt, Exel von-
ua o oxuptouds tou Maiikaiou;

Eidaue otnv mponyouuevn napdypago OtL ) duvaun g TPPRNAS
elval mapoloa oe kdBe kivnon NG kabnuepwvig pag lwng. dai-
veTal Aomdv 4Tl 0 .oxuplopdg Tou MaAkaiou dev propel va epap-
pootel otnv kaBnuepvr pag epmelpia. Autd Opwg dev eival aAr-
Bela, ylati propolpe va un AdBoupe umdyn pag tn duvaun g
TPIRNG dtav autn eival dpa moAU uiken 1) étav ackeltal yia moAU
MIKPS XPOVIKS JldoTnua, Onwg oupPaivel oTiq andToUeg KIVNOELG.

Apydtepa o NeUtwvag XpnouonolivTag Ty évvola g duvaung
dlatunwoe 1o oAoKANpwuéva tnv droyn Tou MNaAaiou wg €&Ng:

‘Eva owpa ouveyilel va mapapével akivito 1 va Kiveirar eubu-
YPOUMa Kal opaAd epooov dev aokeiTal oe auté duvapn 1 n ouvo-
Ak} (ouvioTapévn) dUvapn TMou aoKeiTal MAvw Tou gival PNJEVIKH.

H mapandvw mpdtaon arnoteAel Tov npwTto vopo tou Nelutwva
yla TNV Kivnon Twv owpdtov.

H npdtaon autr tou NelUtwva ocuvdgeTal pe pia ididtnta Twv
OWPATWV TIoU ovopdletal adpdvela.

Adpdvela gival n Taon TwWV CWHATWV VA AVTIOTEKOVTAI O€ OTIOoI-
adnfmore PeTABOA TNG KIVNTIKAG TOUG KATAOTAONG (TaxuTnrag).

— T va etdyovpe peydhes TaxitTeg oTa OUYYQOVA LECO UETAPOQAS, TOO-
omafovue VO HELWOOUUE GO0 TO dUVATOV TEQLOGGTEQO TN dUvoun ™G TOL-
1.

— Avoliitnoe 10 ®0WG YOQUXTNELOTIRG UETAEY TV TOEVOY Vynhiig TayiT-
TAG %L TS 0EQOTOATECOG.

— Fodnpe €va neluevo yia 1o modg @avrdleoor 6tr Oa vjrav n Tonj xan ou
uetapoés oty EAGda, av ov momtetovoes Tmv VOudv g ouvdEovtay
UE TOEVA TETOLMV TAVUTHTOV.

|

Eixdva 3.32.
0oo mo Aela elvar n emgdvela, 600 Atydtepo n Tl avi-
OTéKETaL 0TIV Kivnon TOU 0Wuatog.

 ApaoTtnpioTnTa
Adpdveia, pia 1816TNTa TNG UANG

=
L] R
» Mdpe éva BN kat BAAe mavw Tou €va
KEPUA.
» AimAa oto BRA0 kat oTo UYoGg TOU KEP-
patog BdAe tn yéua oou.
» TpdPnEe amdtopa To BRA0 oplZdvtia.
Tt napampels; Mwg to e&nyelg;
» Av dev Tpapnrelq amdtopa To BRAlo, Tt
0a oupBel; Mwg To €ENnYelg;

RUILS n
8" ka1 Texvoloyia

Eikdva 3.33.
v agpotpdnela SloxeTelouue agpa mou Byaivel amo Ti§ UIKPES
ToUneg mou undpxouv otnv empdveld me. Meta&U tou owua-
T0G Mou Kwveltat kat e tpdneag dnuioupyeltal oTpwua agpa.
Erot pelwvoue onuaviikd m duvaun me Tolpri.
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ALRRYPEVEES TYY RIS

S TIIPUMEVES
! akiviyro 111/

-

Eikéva 3.34.
v kaoetiva aokouvtat duo avtibetes duvduels. H kaoetiva
(oopporel.

Fy

W
Eixdva 3.35.

To BiBAio toopportel. Ot duvdauelg mou aokodvtat 0” autd elvat
avrifereg.

looppomia uAikod onpeiou

Ag Buunbolue To MAPAdelyua e TOUG MABNTEG ToOUu TPABOUV
pe okowld évav kpiko (mapdypagog 3.3). Eidape 61t av n ouvi-
oTapévn Twv duvAuewv Tou oL HabnTég ackouv otov Kpiko eival
pndev, téte autdg Ba mapapeivel akivntog. Me Bdon authi v
mapatrenon, Prnopouue va moupe Ot 0 MPWTog vOuog tou Neu-
Twva anoteAel kat ™ datunwon TG ouvernikng yia Tnv 100p-
porria evog UAIKOU onueiou.

Aépe 6m éva owpa, Tou Bewpeital UAMIKG onpeio, Icopporiei étav
eival akivnro 1§ Kiveital pe oraBepr TaxutnTa. X auty v mepi-
TITWOT, CUPPWVA e ToV TIPWTO VOO Tou Neltwva, N OUVIOTAEWN
OAwV Twv duvdpewyv Tou ackouvtal oe autd eival (on pe To Undév.
ZUMBOAIKE, N OuVBNKN LooppoTtiag UNKoU onueiou ypdgetal:

Foxxo=0

Zmv ewdéva 3.35 n kaoetiva oopporel détL 0 aut ackou-
vtal duo avtiBeteq duvduelg. To Bdpog, n duvaun ToU aoKel N
yn andé andéoraon kat ival {on pe 5 N kat n duvaun mou aokel
TO duvauduetpo, mnou eival eniong {on pe 5 N.

‘Otav éva owpa .oopporel, urmopoUupe va eQApPOCOOUNE TN OUV-
Onkn oopporttiag kat va uroAoyiooupe kdmoleg and Tig AyvwoTeq
duvduelg mou ackouvtat o’ autd. ‘Eva BiBAio Bploketal oe npe-
pla mdvw oto Bpavio cou (eikdva 3.35). To Bdpog tou BiBAiou,
nou eival pia duvaun amnd andotaon, €xel pETpo 10 N.

Aokeitat aAn duvaun oto BiBAio; Av val, urmopoUdue va v rnpoo-
dtopioouue; To BApog Tou BRAlou eival wa katakdpuen duvaun
pe popd mpog Ta KAtw. Epdoov To BIBA0 1ooppormel, Tou aokei-
Tal pa duvaun enagnrg and 1o Bpavio Tou eivat avriBetn e TO
Bdpog. Anhadm, eival katakdpuPn Ue popd TPOG Ta TIAVW Kat €XEL
péTpo {00 pe 10 N. ZTo SUVAUSUETPO TIOU TIAPLOTAVETAL OTNV EIKO-
va 3.10 o kUBog Loopporel, doTL To ehatriplo ackel o’ autdv wa
duvaun avtibetn pe to BApog Tou.

AvAdAuon SuvAuswv Kal icopponic

Katd tnv epappoyn Tng ouvbnkng Loopportiag, ouxvd SlEuko-
Auvdéuaote pe TNV avdluon kdmolwv duvdpewv oe duo KABETEG
ouvIOTWOoEG KaTd TG dleubuvoelg X, y. TOte, n OuVvOnKn LooppPo-
niag oxlel xwplotd yia kébe dielbuvaon.

Fox=0 Kkat Fgy,=0
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H erAoyr Twv dleubuvoewy yivetal BERata pe KpLTrplo va anat-
™Bel n avdAuon 6co 1o duvatdv Aydtepwv SuvAlEWV.

Mapadeiyua 3.2

Miwa kaoetiva Bdpoug 3 N npeuel oe oplldvrio dAnedo, eV TN OMPWXVOUUE HE TO XEPL HAG ACKWVTAG otabepr) optld-
vTia duvaun pétpou 4 N. Na uroAloylotoUv ta PETPA:
a) g TPPNG: T, B) Tng kGBetng duvaung mou aockel To ddmedo: Fy, yY) Tng ouviotapévng duvaung amd to ddmedo: Fu

Boon siiguen

W=3 N, F=4 N a) Fy B) Ty) Fa Fox=0 Foy=0

Adon

Brjga 1: >xedlaloupe TIG SUVAMELG TIOU AOKOUVTAL OTO CWUA:

Ané andotaon: to Bdpog W=3 N, katakdpu®n He Popd MPOG TA KATW.
And enagn: H duvaun and 1o x€pt (Teivel va Kvnoel tnv kaoetiva) F=4 N.
And to ddnedo (n kABetn Fy pe popd amd To dAnedo MPOG TO CWUA Kal N TPRA Tou aviriBetal oty kivnon).

Brijpa 2: YrmoAoyiloupe Ta PETPA TWV SUVAUEWV:
A. Em\€youpe duo kdbeteq dleubuvoelg [tnv oplZovtia (x) kat TNV Katakopuen (y)]
B. Epappdloupe tn ouverikn Loopporiag yia Toug duo d&oveg — Baowkn e&lowon:
Fon=0, F-T=0 F=T T=5 N
Fory=0 W-Fy =0 W=Fy Fy=4 N
I. H d0vaun mou aockel To ddamedo esival n ouviotapévn Twv Fy kat T F2 =T?+F%, F2 =(4 N)2+(3 N)?
F2 =16 N°+9 N2, F2=25 N2, F,=5N

3.6 > Auvvapn kai petaBoAl Tng TaxuTnTag

Katd tnv meppopd g yng yipw amd tov Ao, n taxutntd
™G dlapkwg petaBdMetat. H artia mou mpokalel T petaBoAn
™G TaxUutnTag g yng eivat n eAkTiKy duvaun mou ackel o MAlog
o’ autr (ekdéva 3.36). Mwe oxetiCetal n duvaun mou aokel o NALog
ot yn pe m UETABOAN ™G TaxUtntdg NG;

AvtioTolxa, éva nAekTpovIo TePLPEPETAL YUPW ard Tov Tuprva
egarriag g eAKTIKAG dUvaung Tou aokeitat o’ autd amnd Tov
nupriva (ewdva 3.36). lMowa eivat n oxéon g kivnong tou nAe-
KTpoviou ue TN duvaun mou aokel o nupnvag o’ auto;

Mia amnd TI§ oNPAVTIKOTEPEG KATAKTAOELS TNG €MOTAUNG eivat
n kartavénon Tou TPOToU [e Tov omoio oL dUVAUELS TIoU aoKoU-
vtal 0’ éva owua kabopifouv Tnv kivnor Tou. ZTIG endUeVES TTAPA-
ypdopoug 6a culntriooupe Tn ox€on dUvaung kal kivnong kat To
vouo NG aAAnAenidpaong duo owpdTtwy, KABWEG Kal EPAPUOYEG
QUTOV TwV VOUwv otnv kadnuepvry LwH. Eixdva 3.36.

i i B , , , 3 H ddvaun mou aokel 0 nuprvag oto nAektpdvio mpokaAel v

Eidaue o1t n duvapn eivat n artia mou MPOKAAel HETABOAN OTNV  yimar 1ou yipw ar’ autdv. H Baputikn EAEN mou aokei o riog
TaxUumta Twv owudtwv. Me roto tpdro ouvdéetal n duvaun ME  om yn, mpokaAsl Ty MEPPopd MG ylpw ToOU.
™ ueTaBoAr g taxutntag;

‘Ooo peyalutepn eivatl n duvaun mou ackeital 0’ €va owua Tou
€xel oplopévn paca, 1600 To ypriyopa MHetaBdAAeTal n Taxutn-

Td Tou.
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\)olxn'
8" ka1 loTopia

Eikéva 3.37.
0 loadk Neutwv (1642-1727)
®UOIKGG, UaBnUATIKOG Kal AOTEOVGUOS €lval Kopugaia (uato-
yvwula e emtotnuovikig enavdotaong tou 170u atwva. To €pyo
Tou avapépetat oy Ortikn, Mnxaviki kat Ta pabnuatikd. Sm
Mnyaviki) latunwoe Toug TEEIS VOUOUS yia TV kivnon Twv
owpdtwy mou anoteholv TG BaOKES apXEQ yia T auyxpovn
QuolKn. Enlong datunwoe t0 VAo g naykéouag EAENG.

Eikéva 3.38.
e owpa dimAdotag udlag n dla duvaun mpokael ™ wor peta-

BoAi g Tayumrag.

ApacTtnpioTnTa

Adpdveia, pia 1316TNTa TNG UANG
» Kpéuaoe duo Koutdkla
QVAYUKTIKWY ME  dUo
vAuata {oou prkoug,
gva yepdto kat €va a ﬂ
4delo.
» Apnog Ta va LOOPPO-
mrioouv.
> ZkEYOU UE TIOlO TPOTIO
propelq va Jdlakpivelg
TO Adelo and TO YEUA-
TO Kouti, XwpI(q va Ta aKOUMMNOELS.

Em——

O NeUtwvag dlatlnwoe Pe oaprvela Kat akpiBela t oxéon g
duvaung kat g MetaBoAng tng taxutntag pe In Boribela piag
anAig pabnuatikig e€lowong yvwom|g Kal wg «deutepog VOUOG
Tou NelUtwva» yla v kivnon. To véuo autd Ba Tov PeletrioeTe
oe peyalUtepn TAEN.

H pdaZa aveiotatal otn PETABOANR TNC TOXUTNTOC

AV QVTIKATAOTHOOUE A UMAAa Tou TIod00®aipou e pia Urnd-
AQ TOU PMACKET, O (810G TTod00PAIPLOTHG aokwvTtag TNV dla duva-
Mn Kivel SUOKOAGTEPA TNV WMAAA TOU MMACKET.

MNw¢ e&nyeitat autd;

H petaBolr tng taxutntag e€aptdral emiong amd tn pdada Tou
owpatog. H pndha tou Pndoket €xel peyaiutepn pdla. ‘Oco peya-
AUtepn elvat n pala, téoo HikpdTepn eival n PeTaBoAr) Tng Taxu-
TNTag mou mpokaleital and v dla duvaun, epdoov autr aokei-
Tal ya 1o 0o xpovikd didotnua (eikéva 3.38).

‘Ooo peyahuTepn eivar n pafa evég owPaTog, TG00 SUCKOAG-
Tepa pmopei va perafAndei n TaxdTnTd Tou.

2uvdudlovtag TNV napandvw npdtacn pe Tnv évvola Tng adpd-
VELQG, UMOPOUE va LoXuploTtoUpe 6Tl n pdla evég owpatog sival
To HéTpo NG adpdveldg tou, dnAadn Tng avrioTraong mou mapou-
oldlel To OWPA Ot METABOAY TNG KWNTIKAG Tou Katdotaong.
MeydAn pdla onuaivel peydAn adpdvela, dnAhadr MeYAAn avti-
otaon kat dpa pikpry METABOA otnv taxutnta (yia dedopuévn
duvaun). Otav to Qopmyd eival poptwuévo otauatdel dUoko-
Adtepa mapd oétav elval ddelo. H taxdtnta Tou Qoptnyou uUro-
pel va petapfAnbel eukoldtepa étav autd eivatr ddelo.

MdaZa koair Bdpoc

MoA\EG popég 0T YAWOOTQ TIOU XENOLUOTOLOUNE OTnV Kabnue-
pwn pag Cwn ot €vvoleg Tng pAGag kat Tou BApoug ouyygovTal.
AuUTO elval oAU muBavév va ogelletal oto OTL 1 PETENON TNG
palag evdg owpatog yivetal péow tou Bdpoug Tou. Akdua Kal
étav ywa ™n pé€rpnon Ing MAlag evog OWPATOG XPENOolUoroloUpe
Cuyo oopportiag, To KAvoupe e§lowvovtag To BAPOG TOU HE TO
Bdpog yvwotrg pdalag. Eruméov xpnotdomnoloupe xwpig didkplon
™ Movdda kNG Kat yla ™ pdala kat yia to Bdpog.

lMa va dakpivoupe pe cagrjvela Tig duo €vvoleg, evtomifoupe
TIG Baolkég dlapopég Toug, oL ormoieq mapouctdlovral otov Tiva-
Ka 3.1.

H pdla evég owparog mapapével n dla oe omnolodninote onpeio
Tou oUumavtog Kat av petapepbel autd. To BApog Tou, WG,
peTaBdMeTal (edva 3.39). Ma pndAa tou nmodoogaipou pe pdla
0,75 kg €éxel Bdpog 7,5 N otn yn, aM\d poévo 1,25 N ot oeln-
vn. Khotowvtag Suwg tnv PndAa ndvw otnv empavela g oeln-
vng, elval e&loou dUokoAo va Tnv Kivrjoouue OMwg KAt otn yn,
enedn n pdla g, ™Ng orolag To HETPO ouvdéetal pe TNV adpd-
veld g, dlatnpeitat dla.
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MINAKAZ 3.1.
BAZIKEZ AIAOOPEZ MAZAZ KAl BAPOYZ
Mata Bapog
Eivar To pérpo g adpdveiag evdg owparog  Eival n Paputikr dUvapn mou aokel n
n 010 oWHa

Eival dlavuopatikd péyebog
ANAZeL and témo oe TéMo

Eival povdpetpo péyedog
Mapapével Bla oe omolodnnote
onuelo Tou oupnavtog

Movdda eivat to 1 kg Movéda eivat o 1 N

H pdla kat 1o Bdpog evdg owuatog ouvdgovtal PEOw &vAg
pey€Boug mou ovoudletar emTdyuvon Tng Baputnrag (g) kat
petaBdMetal and téro oe Toro.

loxuet:

w=m-g

A dlapopeTikd, oe kdBe Témo To TMnAiko Tou Bdpoug evdég owWa-
T0G TPOG TN Mdla tou elval otabepd kat Blo yia dha Ta cwua-
Ta. H T Tou g otnv erugdvela g yng eival nepinou 9,8 m/s%

3.7

Advapn kai aAAnAemidpaon

Mapatnpwvtag évav aywva kwrnhaociag BAEMeLg Toug KwrnAd-
Teq va aokoUv pe Tta Kourd dUvaun oTo vepd Kal va To OTpw-
XOuv Tpoqg Ta Tmiow. [Mowa duvaun ompwxvel ™ Pdpka npog ta
urpootd; Mpwv and mepimou 300 xpdévia o Neltwvag dlakrpuEe
6Tl oTn QUOoN undpxel CUMUETPla Kal OTL OAeq oL duVAMELg TIPE-
nel va Bewpouvtat wg duvduelg alnAemidpaong peta&u duo
owpdtwyv. ‘ETol ot kwrmnAdteg aMnAemidpoulv e To vepd: aokouv
Me Ta kourud dUvaun oto vepd UE Qopd TPOG TA TOw Kal To
vepd aokel dUvaun ota Kourd mpog Ta eunpdq (eikéva 3.40). To
(d10 oupBaivel kat étav KAOTOAE TNV UNAAQ, oto ModL pag aioda-
véuaote TN dUvaun nou ackel n undAa oe autd. ‘Oco mio duva-
TA OTPWXVOUUE TOV TOIXO TPOG Hia kateuBuvon, dAo Téc0o pag
OTIPWYVEL KAl O TolX0g TPOog TNV avtibetn.

evikeUovTag TG apatnperoelg tou, o NeUtwvag dlatunwoe Tnv
npdtaon nou eival yvwot wg Teitog vouog tou Neltwva:

Orav éva owpa aokei duvapn o’ éva AAo owpa (dpdon),
TOTE Kal TO deUTEPO OWHA AoKei dUvapun ioou PETPOU KAl AvTi-
0eTng KaTeUOUVONG OTO TPWTO (avTidpaon).

‘H dlapopeTikd,

Ze kAGOe dpdon avrioToixXei MAvTa pia avtibeTn avridpaon.

2Tn @uon noté dev ekdnAWvetal n dpdon Xwpig v avtiotown
avtidpaon. Otav otekdupaote 6pbBlol, aokoUupe 0To MATWHA KATA-
KOpupn dUvaun mMPog Tad KATW Kal To mdtwua aockel mdvw pag
pwa {on duvaun pe gopd mpog ta ndvw (eikéva 3.41). Otav Badi-
Coupe, aokoUpe pe TO TMOSL pag oTo MATwHA JUa enA&ov opllo-
vtia duvaun mpog ta miow. To mdtwua ackel oto Tédl pag Mia
duvaun (duvaun TEPNG) mpog Ta eunpdg (oou PETPOU (elkdva
3.42). ‘Otav koAupmdpe, aAnAemdpoupe He TO vePD. ZTMPWYXVOU-
pe To vepd TPOG TA THOW KAl TO vePO PAG OTPWXVEL UMpooTd.

Eikova 3.39.
H uala tou QAtow (Auldrin) dev éMae ot aehivn. To Bdpog
ToU Guws Eywve T0 1/6 Tou Pdpous mou eixe ot yn.

-~ Bapxag

kivnon

i

—T

= H :_.

B 3

——

Eixéva 3.40.
To kount( aokel dUvaun oTo Vepd Kat To vepd aokel duvan oto
Kourt.

Eixdva 3.41.
To nad( aokel duvduelg oto ndtwua. To ndtwua aokel duvd-
uetg ato natdl.
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S kai ABANTIONOG
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Eikéva 3.42.
0 dAmg Tou Ugoug ompuwyvel To €3aPog MPog T KATW Kat To
£5apog otov ompuwyvel mpog v avtibetn kareuBuvon. Etat o
abAnmic unepvikd ™ PaputnTa kat unopel va avéBel ae UPog
UéxpL kat 2,4 m.

Eikdva 3.43.
H yn aokel ato prdo ™ duvaun tou Bdpoug (W). To urido aokel
om yn m dovaun (W). To tpanéll aokel oto wido ™ &Uvaun
Fy. To urito aokel oto toanéll m duvaun Fy. O duvduelg Fy kat
Fy' éxouv (oa pétpa kat avtiBeteq kareubuvoels.

Aev €xel onuacia mowa and TIg duo duvdpelg arnokaloupe dpd-
on kat mowa avridpaon, apkel va Bupdpacte mdvrta OTL Ouvu-
ndpxouv. Autd mou eivat onuavtiké va Buudote eival étL o1 duo
duvdpeig dpdon-avTidpaon ackouUvtal Tdvrote oc dUo diago-
PETIKA cwpara.

Ag avalnmrooupe ta Zeuyn dpdong-avtidpaong Twv SuvApewv
Tou aokouvtal o éva PrRAo, To omnoio Bploketal oe npepia mavw
oTo Tpanédl (ewodva 3.43). Epapudloupe Tn OUVONKN Loopportiag
yla To uAAO: N ouviotauévn dUvaun Tou ackeital oto PAAO eival
pundév. To Bdpog Tou pRAou (W) e&loopporeital and tnv kABeTn
duvaun (Fy) mou to Tpanédl aokel oto prAo. Ot duvdapelg autég
éxouv (oa p€rpa katr avtibeteq kareubuvoelg. Qotdéoo, dev aro-
TehoUv (eUyog dpdon-avtidpaon, ddTL pogpxovtal ard TNV aln-
Aemidpaon tou pARAou pe dUo dlagopeTikd cwuata: To Bdpog
elval n duvaun Tou n yn aokel oto PO, eV TNV KABeTn duva-
pn Vv aockel To Tpamédl oto prho. Otav duo cwuata alnAeri-
dpoulv, oto éva aokeftalr n dpdon kat oto dAo n avtidpaon. H
dpdon kal n avridpaon eivat duvdpelg mou ackouvral AvToTe Og
dU0 JlaPOPETIKA owuaTa. ZTnv elkéva 3.43 maplotdvovral ta
owotd fevyn dpdong-avtidpaong.

‘Eva unAo méptel and Tt UNAd Kal Kiveltal mpog To €3agog.
Ot Baputikég duvduelg avdueoa oto MAAo kat Tn yn, To W kat
10 W’ €xouv {oa p€trpa kat avtiBeteg kateubuvoelg. To Bdpog W
mpokaAel Tnv Kivnon Tou prAou.

lati n duvaun rou aokel to urAo otn yn dev mpokaAel v kivn-
on me yns;

H pdla tou prdou eivat oAU uikpdtepn and tn pdla ™mg yns.
Enopévwg, n adpdvela Tou prjAou eivat moAU pikpdtepn g adpd-
velag g yng. ‘Etol, n doknon duvdpewv {oou PETPOU TIPOKAAE(
TMOAU peyaAUtepn peTaBoAr) Tng taxUtntag tou urAou amd tnv
avtiotolxn ™G yng. H petaBoA) tng taxdtntag g yng elvat
1600 TOAU MkpY] Tou de yivetal avtiAnmr. ‘Etot, n yn napaué-
vel akivntn, evw to pAAo Kiveital mpog auth (ekkéva 3.44).

Egapuoyeg

Mowa duvaun avuygwver To eAtkontepo;, Ta ¢Tepd NG ENKAG,
étav yupiCouv, OTPWXVOUV TPOG TA KATW Ta MOPLa TOU ag€pa
(dpdon). Ta udpla Tou aépa wbouv TNV €NKa Pog Ta avw (avti-
dpaon). H mpog ta mdvw ouvoAkr) duvaun Tou ackouv ta pépla
Tou aépa otnv €AKa, Aéyetal Suvaulkr avwon. Otav n duvaul-
Kl dvwon eflowbel pe To BAPOG TOU EANKOTTEPOU, AUTO UIOpPEel
va datnpnbel oe otabepd UYog. ‘Otav n duvapky dvwon yivel
peyahUtepn Tou BApoug, To eNKOTITEPO KivelTal Tpog Ta MAvVw.

Mowa duvaun avuygwver ta rmoudd; Otav Ta TMOuAld meTouv TA
PTEPA TOUG TalpvouV TETOLO OXUa, WOTE VA OTIPWXVOUV TOV agpa
mMPog Ta KATw (dpdon), omndte o aépag TA OTPWXVEL TIPOG TA
ndvw (avtidpaon).

Mowa duvaun kel 1 aAdler v nopeia twv agpornAdvwy; Me
eANa@pd KA{ON TUMUATOG TWV PTEPWV TOU AgPOMAAVOU, O A€Paq
ToU ouvavtd oTPEPETAL TIPOG Ta Tdvw 1 TPog Ta kdtw. ‘Etol, o
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aépag aokel dUvaun oTo aePOMAAvVo Kal To avaykdlel va aAld-

Eel mopela. Zta eAiko@odpa agpomAdva ol ENKEG OTIPWXVOUV TOV .
aépa Tpog Ta Tiow, oTdTE 0 A€PAG TIG OTIPWXVEL TIPOG TA EUNMPOG.
>1a agpwbolpeva agpomhdva o oTPoRINOKIVNTAPAG (Touppriva) .

poupd agpa amnd eumpPOg Kal ToV OTIPWXVEL TIPOG TA THow. AuTOg
e Tn oelpd TOU OTIPWXVEL TO AEPOOKAPOG UMPooTd (eikdva 3.45).

Mowa duvaun kivel ta mAoia otn 6dAacoa; Ta mhoia dlabétouv TNV
TpoméAa, n oroia kabwg Kivelral, ompwyvel To vepd TMPog Ta THowW w
(dpdion), ondte TO VEPO TN OTIPWXVEL TIPOG TA eUNPOg (avridpaon).

Eixdva 3.44.
To pndo kweital enetdr} €xel ukpn adpdvela. H yn mapauével
akivntn enetdn €xel ueyaAn adpdvela.

— Mmnogeig va oxegreis ue moto 1omo 0o wropovoe vo nivnOel €vor agpo-
TAGvo ot oeMjvn, Gmmov dev vmdpyer atudoporpa; ITowo odpa Bo aoxel

Eiova 3.45. ™ 8pdon %L TOL TV avTidEaon TOV %WEL TO GEQOTAGVO;

H kivnon tou agporAdvou uropel va epunveutel e m Poribela

me Godonc-avridpaonc. — Il #wvotvron o mpaviol €Em amd ™V atudoQoLQa;

olkn

S kai BioAoyia

Mwg meTolv Ta amodnunTIKA TTOUAId

Mati ta anodnuntikd mouAid, Onwg, m.x. ol MeAQPYol, TETOUV O OXNUATIOUO
V; H andvon propel va dobel pe anhry puoikry! Ta ¢tepd Twv TOUALWV wbouv
Tov a€pa TPOG Ta KATW. ZUPGWva pe Tov Tpito vépo tou Neltwva kat o
aépag ompwyvel Ta MouNld mpog Ta dvw. ANA dev eival pévo autd. O agpag
mou wleftal, ouvavtd tov aépa mou Bpioketal and katw Kat otpofhifeTal
npog ta ndvw. To avepxduevo autd pelpa eival loXupOTEPO TPOG TNV TIAEU-
pd Tou TouAoU. ‘Eva moull Tou akoAouBel, maipvel Tétola B€on waoTe va kep-
dloel erunAéov aviPwon and To avodikd pelpa mou dnuoupyribnke and To
mponyoupevo Kal oUtw Kabe&ng. To amotéheopa eival éva ourjvog amnd Tmou-
N4 va metdel oe oxnUatiopd V.

EpwTROEIC

» Xpnoipomoinoe Kal epApHooce TIG €vvoleg TOU EHABEG:

H évvoia Tng duvaung — Auvo onpavTikEéG SUVAHEIG OTOV KOGHO
1. Zuum\ipwoe TIg AéEelg mou Aelmouv amd 1o Mapakdtw Keluevo €10l WOTe Ol TIPOTACELS TIOU TIPOKUTTTOUV
va eival emotnuovikd opBEg:
i. Ot duvduelg TPOKAAOUV a) PETABOAN OTNV .oovvvveivieieiieeieeenen. TOV OWUATWV B) TV evevieeeieeeee TOUG.
ii. ‘OAeg ol duvdpelg mou eugaviovral otn eUoN €XouV €va Koo XAPAKTNELOTIKG: eugavifovral mdvta
WG cvvveieeeeeaiienn METAEU dUO OWMATWY: AEUe OTL TA CWUATA ....coevvvveeneenn. H duvaun eivat ...............
MEYEDOG KAl TIAPIOTAVETAL WG  .ooveerveveneen..

ii. Ma va pehetriooupe TIG JUVALELG, TIG KATATACOOUME O dUO Katnyopieg. Auvdpelg Tou ackouvtal
KATA TNV oo, dU0 OWUATWV KAl SUVAUELG TIOU ACKOUVTAL ATIO ...ocovoeviiiiiiieeeenais
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iv. H emurkuvon tou ehatnpiou eival ...................... pe Tn dUvaun mou aokeftat o' autd. Tnv mapand-
v 1BI0TNTA TwV eAatnpiwv TNV eKUETAAEUOUAOTE OTNV KATAOKEUY] OPYAVWV HETPNONG .oooooevvveenennn:
TOV e H povdda duvaung ato Aiebvég Zuotnua Movadwv (S.l.) oVOUAZETAL ...vvveveeeeeciiee .

V. H elvat n duvaun mou aokeitar and €va ocwpa oe éva dMo dtav Bpiokovral oe

............. Kal To éva Kiveltal 1§ telvel va kivnBel oe ox€on pe to AMo. H dledbuvon tng teRnrg eivat
..................... TPOG TIG ETUPAVEIEG TIOU EPATTTOVTAL KAL €XEL POPA TETOLA WOTE VA .ovvvieiieaeainiennnen.
oV oAloBnon ™G plag empdvelag navw otnv AAAn.

vi. H Baputikr dUvaun mou ackel n yn o éva OWHa OVOUAZETAL (YNVO) ..ecvveeeeeeenee.. Tou owpartog. Ot
BapuTtikég duvdpelg eival TMAVIOTE .......ccveee.es

Z0vBeon kai avdiluon duvaung - looppomia UAikoU onpeiou
2. Na xapaktnploelg Ye X TIG TPOTACELS TWV OMOlwV TO TEPLEXOMEVO elval EMIOTNUOVIKA 0pBS Kal e A autéqg
TIOU TO TEPLlEXOMEVO TOUG elval eTLOTNHOVIKA AavOaouévo.
i. H kacetiva Tng ewkdévag 3.27 woopporel evw 0’ autry ackouvtal tpelg duvduelg F1=5 N, F,=3 N kat
FO)\=5 N
ii. ‘Eva UNKO onpelo loopporel ye Tnv enidpaon tplwv duvduewv étav: (a) H cuviotapévn twv duo duvd-
pewv eival avtiBetn g TPItNG. (B) H ouviotapévn twv duo duvduewv eivat ion pe v teitm. (Y) H
ouvioTauévn Twv duo duvdpewv €xel HETPOo dMAdolo NG Teitng. (3) H ouvicotauévn SAwv Twv duvd-
Mewv elval pundgv.
3. 2T MapaKATw EPWTNOELG VA KUKAWOELG TO YPAUMA TIOU avTloTolXel 0T owoTr) andvinon:
2V ekkéva 3.27 n ouviotauévn twv duvduewv 4 N kat 3 N: (a) eival {on pe 1o Bdpog w TNG KAOETI-
vag; (B) Eival avtibetn pe to Bdpog w Tng kaoetivag; (y) ‘Exel pétpo SumAdolo Tou BApoug w TG Kaoe-
tivag; (3) Timote and Ta Mapandvw.
4. Zuunm\pwoe TG AéEelg mou Aelmouv amd To MAPAKATW Ke(uevo €Tol WOTe Ol MPOTACELG TIOU TPOKUTTOUV
va elval emotnuovikd opBEg.
H tdon twv cwudtwyv va avtloTEKOVTAL 0€ OMOoLadNToTE UETABOAY] TNG KIVNTIKNAG TOUG KATAOTAONG AEye-

TAL oo [Eva owpa ouvex(@el va TOPAMEVEL .......c.cco.c.... N va kweftar eublypauua Kat
..................... epbéoov 1 OUVOAIKY] dUvapn Tou ackeltal emdvw tou eivat undevikr]. H pdla eivat To pétpo
10 [ evlég oWHATOG.

Alvapn kar peraBoAr Tng Taxutnrag. Auvaun kai alnAenmidpaon

5. ZTIG MAPAKATWw EPWTNOELG VA KUKAWOELG TO YPAUUA 1§ TA YPAUMATA TIOU AVTIOTOLXOUV OTIG OWOTEG ama-
VTN OELG:
(a) H dpdon kat n avridpaon €xouv (oo pe€trpo kat avribetn ¢opd. (B) H dpdon kat n avridpaon ackou-
vTal oto Blo owua. (y) Ze kdBe dpdon avtiotolxel mdavra pia avrtidpaon. (3) Ze duo cwuarta ota orola
aokouvtal n dpdon Kal n avridpaon, avriotolxa, n TaxUtnTd Ttoug PETABAAAETAL e Tov (Blo TpdToO.

» EQAppooE TIG YVWOEIC OOU KAl YPAYE TEKHNPIWHEVEG ATTAVTHOEIG OTIC EPWTHOEIG TTOU GKOAouBouUv:
H évvoia Tng duvapng — AUo ONMAVTIKEG SUVAMEIG OTOV KOGHO

1. Mow eivar n kown attia mou TPOKAAE( TNV TMTWON €vOG QVILIKEWEVOU TPOG Tn yn Kat Tnv kKivnon tng
geNvng yUpw amd ) yn;

2. 'Evag oupuadntig oou ek@pdlel Tnv droyn: «Eva owpa €xel Bapog pévo dtav Bplokeral mAvw oTnv
EMPAVEL] TNG YNG, eV dev €xel Otav Bpiloketal otnv empAveld NG OeAAVNG». ZUPPWVEIG PE TNV Arto-
Y1 tou; Na eEnyroelg.

3. Na avapépelg tpia mapadsiypara eupdviong g duvaung TS TERNS Oe KIVAOELG TIOU TtapatneouvTal
otV Kanuepwr wn.

4. M ydua Bploketat akivntn ndvw oto Bpavio cou. Na oxedldoelg TIg duvAueLlg TTou ackouvtal otn youa
Kal va avagépelg amd molo owpa acketar n kdbe pa. Na 1ig katatrdelg oe duvdpelg and enagr Kat
andé anodotaon. Na kdvelg tTo dlo otnv mepimTwon mou Kivelg Tn youa mpog Hia kateubuvon mdvw otn
oelida Tou TeTpadiou oou TPOKEIWEVOU va ORNOELS Wa pdTaon.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Auo duvdpelg pe JlaPOopPeETIKA PETpa ackouvtal o’ éva KiBwTto. Eival duvatdv va mpokUPel CUVIOTAUEVN
duvaun g orolag 1o PETpo va eival (oo pe to undév; Na dikaloAoyroelg v drnoyr] oou e éva oxriua.
Auo madld ompwyvouv éva prnaoUAo. To éva aokel dUvaun 400 N kat To d\\o duvaun 300 N. H cuvi-
otapévn duvaun mou mpokurrel eival {on pe 500 N. EEnynoe nwg uropel va oupBel autd.
2NV mMpPoNYoUUEVN €pWTNON, Tola eival n péylotn T Tng ouviotauévng duvaung Tou uropel va e&a-
oknBel and Ta nadid oto uraouAo; Mota eival n eAdxiotn T NG ouviotauévng duvaung;

Zu0vBeon kal avdiluon duvaung - looppomia UAIKOU onpeiou

Na avapépelg T€ooeplg BAclkEg dlAPOPEG avdpeoa otn pala kat To BApog.

2TIG IPWTEG dekaeTieq Tou 210U alkva TPoRAEmneTal OTL Ba dnpoupyNnBouv oL TIPWTEG JIAOTNIKEG ATIOL-
kieg. Ot TIHéQ Twv ayabwv mpénel va ouvdéovtal pe ) uada 1) pe 1o Bapog toug; Na artlohoyroelg tnv
andvtnon oou.

E&Nynoe ta mapakdtw @awvéueva epapuélovrag Tov mpwto véuo tou Neltwva:

a) Otav éva agpomAdvo AmoyEIWVETAL, TA CWUATA TWV ETRATWY «TIEPTOUV TPOG TA THOwW».

B) Otav o odnydqg evdég Aewpopeiou ppevdpel andtopa, €vag OpOlog emPBATNG «MEPTEL UMPOOTA».

y) Twvdlovtag Ta Bpeyupéva xépla pag amopakpuvouue TG otaydéveg amd autd.

TiL evvooUpe A€yovtag OtL n loopporia eival .loodUvaun Pe tnv kivnon ue otabepr] Taxutnta;

AlUvaun ka1 peraBoAnl Tng Taxutnrag. Advapn kai aAAnAemidpaon

Me Bdon tov Tpito vépo Tou Neltwva va epunveloelg Tnv kivnon: a) evég mAoiou B) evdg eNKOTITEPOU
Y) €vig agplwboUpevou agpomAdvou.

20ppwva pe To UUBo, €va dhoyo yvwplle toug vopoug tou NelUtwva. Otav Tou eimav va oupel €va
Kdpo, apvrbnke amaviwvrag: «edv aokrnow OUvaun oto KAPO MPog Ta eumnpdqg, TOTE GUUPWVA HE TOV
TpiTo VOuo Ttou NelUtwva kat To Kapo Ba aokrjoel dUvaun (oou UETPOU TPOG TA TIOW. ZUVETWG, N CUVO-
AKr) dUvaun Ba eival (on pe 1o Undév Kat ouuewva pe Tov mpwto Voo tou Neltwva 1o Kdpo 6a mapa-
pelvel akivnto». Tt Ba amavrtoloeg o’ autd To HAN\ov Tepiepyo AAOYO;

Mwg e&nyelg To yeyovdg 6Tl ol aBANTEG Twv AAPATWY TATouv Yepd oto €3agog mplv and Tnv mpayua-
Tomoinon Toug;

‘Eva ouppabntig oou otéketal oto mdtwua. Moleg duvdpelg Tou ackouvtal, ‘Exouv autég ot duvduelg oa
METpa Kat avtiBeteg kateubuvoelg; Aroteholv (elyog dpdon-avtidpaon; Na artloAoyrioelg TNV arndvinor] oou.

‘Eva prho oopporel mdvw oe éva opildvtio tpamédl. MNoleg duvduelg ackouvtal oto piAo; Mowa eival
Ta lelvyn Twv duvduewv dpdon-avtidpaon);

‘Eva peydho @optnyd kat éva pikpd IX autokivnto ouykpouovial HETW-
mKkd. a) Na ouykpivelg Tig duvduelg mou ackouvtal ota duo oxriuata
katd ™ ddpkela TG oUykpouong. (B) e molo dxnua mapatneeital peya-
AUtepn peTaBoAr) ™Q Taxumtag; Na artloAoyroelg TIG arnavirioelg oou.

‘Evag pabntrq ouvdgel dUo duvapdueTpa Kat kdvel To meipaua mou ¢ai-
vetal otn OutAavr) eikéva. And Tiq evOe(Eelg Twv SUVANOUETPWY Kal and
TIG kaTeuBuvoelg Twv duvduewv ocuprmepaivel 6Tt LoxUel o Tpitog véuog
Tou NelUtwva. Eivat owotdg o ouhoylopdg tou; Nat § dxt kat ylari;

AU NI C

1.

H évvoia Tng duUvaung — AUo onMAVTIKEG SUVAHEIG OTOV KOGHO
‘Eva ehatriplo empunklvetrat 3 cm otav aokeital mdvw tou pa duvaun 12 N.

(a) Méoo Ba emunkuvBel av Tou acknBel duvaun 20 N; (B) Mdéon duvaun TEénel va Tou aoknbel yia va
au&nbel To prikog Tou katd 10 cm;
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10.

11.

12.

13.

20vleon kai availuon duvaung - loopporia UAIKOU onpeiou

2V elkdva 3.22 1a duo madld ackouv duvduelg F;=60 N kat F,=115 N pe @opd mpog ta de€ld Kat
Ta dMa duo duvdpelg F;=85 N kat F,=70 N mpog tnv avtibet katelBbuvon. Mdon eivar n ouviotape-
vn Twv duvduewy; Mpog mota kateubuvon Ba Kivnbel o Kpikog;

2’ évav kplko ouvdéovtal duo vAuata. Méow Twv VNUATWY ackouvial otov Kpiko duo SUVAMELS UE PETPA
F;=4 N kat F,=3 N. Mdon eivat n ouvoAikr] duvaun Tou ackeltal otov Kpiko, dtav ot duo SUVAUELG EXOUV:
() Ba karevBuvon, (B) avtiBetn katewBuvon, (y) oxnuatifouv ywvia 90°;

Auo duvdpelg Fy kat F, €xouv 1o dlo p€tpo 10 N. Na Bpebel ypapikd n cuviotauévn Toug, av oL duo
SUVAUELG €XOUV KOO ONUEio EPapUoyng Kal oxnuatiCouv PeTa&u toug ywvia: (a) 0° (B) 45° (y) 60° ()
90° (g) 180°.

210 JIMAavo oxnua maplotdvovral entd duvd- ’F/‘I/‘/ -q,:-:"'“-__ﬂ

pelg. Na oxedidoelg Tig duvdapelg mou eivat avi- o

Beteg ot Fy, F,, F;. Ot duvdpelg F, kat Fg Fa o

€xouv onueio epappoyng to A kat oL duvduelg =

Fs kat F; €xouv onuelo epapuoyng 1o B. Na 'iﬁff" 2

Bpelg ypadikd Tn ouvioTauévn Toug Kal va QOLF-—- B Fg
4

unohoyioelg 1o PETPO TNG.

2’ éva avtikelpuevo ackouvral duo duvduelg. Mia oplZévria pe YETpo 6 N Kal Ua Katakopudn pe HETPO
8 N. Na Bpelg to p€Tpo kat Tn dlevbuvon NG CUVICTAPEVNG TwV dUO JSUVAUEWV.

‘Eva pIkpd éAknBpo TpaBlétal pe éva okolvi ou axnuartidel ywvia 45° pe to ¥

oplZovtio £€dapog. Méow Tou okowiol aokeital ato €AknBpo wa duvaun F=50 «F
N. Na avaliuoelg Tnv F 0’ éva odotnua opl{ovIiou Kat Katakdpupou dgova.

Na mpoodlopioelg ypapikd Ta PETPA TWV SUO CUVIOTWOWY SUVAUEWV.

‘Eva autokivnto pdgag 1000 kg kwveltat pe otabepr| Taxutnta 50 km/h. Moo

elval To P€Tpo NG ouviotauévng duvaung mou ackeitar ¢’ auto;

‘Eva BBAlo duoikng elval akivnto mdvw oto Tpamedl. Av To OTIPWEELG HE TO XEPL oou, YAOTPdel TAvw
OTO TPAMECl Kal OTAUATAEL.

a) Nwg e&nyeig ot To BPBAi0 apapével akivnto mptlv acknbel oe autd n duvaun amd TO XEPL OOU;

B) MMati To BRAO Kiveltar dtav TO OTIPWXVELG HE TO XEPL OOU;

Y) Nwg e&nyeig 61t o BPBAl0 TEAKA Ba oTapatroel, OTav MAYELG VA TO CTIPWXVELG;

d) Kdtw amd moleq ouvbrkeg to BIBAl0 Ba KivnbBel pe otabepr) Taxutnta;

‘Eva kouti pddag 2 kg Bpioketal oe opl{dvtio dAMedo XwpPIig TPPEQ kal Tou aokeital upa orabepr] opl-
Cévtia duvaun F pe pétpo 10 N. Mowa amd Ti§ mapakdtw mpotdoelg sivat owotr): To kouti Ba KwvnBel
pe (a) otabepr) taxutnTa 5 % (B) otabepry TaxutTa 20 % (Y) peTtaBaAAduevn Taxutnra.

2V elkéva 3.22 ta duo nmadid mpog Ta de€ld aokouv duvdpelg F;=125 N kat F,=50 N, ev®d) ta duo
nawdid nmou TpaBolv Tta oxowld mpog Ta aplotepd, ackouv duvduelg F;=100 N kat F,. YrmoAdyloe 10
pérpo tng F,, av o kpikog mapapével akivntog.

O Kpikog ToU TIAPIOTAVETAL OTO OXUa eival Bepg- . Fy

vog pe duo viuarta kal wopporel. Av 1 duvaun \
Tou Bdpoug mou aokeltal otov Kpiko €xel PETPO 6

Fq
Tk
N kat n duvaun F, mou aokeftat ané to optlévtio I\,_ .j F
viua €xel PEtpo 8 N, va mpoodloplotel To PETPO T
W

g duvaung F, mou aokeTar and 1o dAAo vrjua.

-

Me tn Bonbela evég oxowvioU ackeital pia otabepr) oplldvtia duvaun oe €va KIBWTIO TIou Kiveltal eubu-
Ypapua kat opaAd mdvw oe Tpaxy oplldvrio ddmedo. Av n dUvaun Tou BAPOUG TIoU aoKe(tal oto KIBW-
TIo €xel pétpo 200 N kat n duvaun g TPPRNrNg 80 N: (a) Na oxedidoelg OAeg TIG SUVANELG TIOU AOKOU-
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vtal oto KIBwWto. (B) YmoAdyloe 10 PETPO TNG dUvaung mou ackel To okowil kat Tng ouviotauévng duva-
Ung mou aockel To £€3agog.

Abvapn kar peraBoAn Tng Taxutnrag. Auvaun kai alMnAemidpacn

14. And €va vnua kpepdue opaipa Bdapoug 5 N, dnwg deixvel n dimAavr eikova. Na oxe- et —
dldoelg Kal va umoloyioelg Ta HETPA Twv SuvAuewv, TIOU ackouvtat (a) otn ogai-
pa, (B) oro vnua.

15. ‘Eva kipwtio Bdpoug 20 N woopponel mdvw o’ €va tpamell. (a) Na oxedldoelg Tiq
duvdpelg mou ackouvTal OTo KIBWTIO Kat va uroAoyioelg ta pétpa toug. (B) Na uro- G
Aoyioelg To p€TPo TnG dUvaung mou Aokel TO KBWTIO OTO TPAMEQ KAl va Tn Oxe-
dudoelg.

16. ’'Eva nmadi oto omoio aokeltar Bdpog pe€rpou 40 N, oréketal oe wa Guyapld pmdviou. H Cuyapld autn
elval ouolaotikd €va duvauduetpo kal eivar Babuoloynuévn oe N. (a) Moo eival To PETPO Kat Tola n
katelbuvon g duvaung mou ackel n Cuyapld oto nawdi; (B) Ztn ouvéxela 1o nawdi Taipvel ota x€pla
Tou éva yatdkt Bdpoug 10 N. Mowa eival Twpa n €vdelEn Tng Cuyapldg; (y) Apou o mawdi agproel to
Yatdkl, €pXETAL O TATEPAG TOU Kal Tov TIECEL OTOUG WUOUG TIPOG TA KATW Me pia duvaun pétpou 60 N.
Mowa eival Twpa n évdelEn g Cuyapldg;

NEPIAHWH

0 Ot duvduelg mpokaAkolv: (a) petaBoAr] otnv TaxUtnta TwV CWUATwY 1 Kat (B) tTnv nmapaudpewor Toug.

0 Ot duvdpelg eppavifovral mdvra wg Zelyn katd TiG aAnAeTdPAcel UETAEU TWV CWUATWV.

0 Ot duvduelg dlakpivovtal oe duo Katnyopieg: amd emnagrn kKat andoraon.

0 Ot duvdpelg eival dlavuopatikd pey€on. ‘Exouv UETpo Kal kateubuvon.

0 Bdpog ovoudletal n Baputikry dUvaun Tou ackeitalt ¢” €va owpa and ) yn. To Bdpog aldlel and témo

U O

oe Toro.
H tpBry eivat n dUvaun mou avTloTEKETAl OTNV Kivnon duo cwudtwy, Tou Bpiokovral oe emagr).

Juviotauévn elvar n duvaun ekeivn Tou TpokaAel Tta dla amoteA€éopaTa pE TO OUVONO TWV ETIUEPOUG
duvApewV TIOU ackouvTal 0€ €va CWHA.

Adpdvela eivat n TAoN TV CWPATWV VA QVIIOTEKOVIAL Og omoladnmoTte UETABOAN TNG TaxUtnTtdg TOUug.

Mpwtog voépog tou Neltwva: «Eva cwpa ouvexifel va mapapével akivnto 1 va Kiveltalr eublypappa Kat
OMaAQ, €pOOOV 1 CUVOAIKY dUvaun ToU aoKeital o’ autd eivat Pndevs.

‘Eva UANIKG onueio ooppomel dtav 1 cuviotapévn Twv JUVAUEwWY TIoU ackouvtal oe autd eivat undev.

MdZa eivat To p€tpo Tng adpdvelag evog cwpatog. H pdla kdbe owparog eival dla oe omolodnnote
p€pog Tou XUumavrog ki av Bpebel. H pdla evég owuarog eival pe€yeboqg dlapopeTikd and To BAPog Tou.
Tpitog vopog tou NelUtwva: «Ou duvduelg eupavifovral mdvrote avd {euyn. Otav éva owpa aokel duva-
un o’ éva AA\o, Téte Kal To JeUTEPO OWHA AoKel 0TO TMPWTO dUvaun (Cou PETPOoU Kal avtiBetng Qopdgs.

BAZIKOI OPOI
Auvaun JuvioTapévn Mpwtog vépog Tou Neltwva
MetaBoAr] Taxutntag ZUVIOTWOEG Apdon-Avtidpaon
Mapapdppwon loopporia Tpitog vépog tou Neltwva
ANNAeTdpaon Adpdvela




Mia yikpA 1oTOPIa .

To 1912 10 noAuteA€g unepwkedvio Titavikég Eekivnoe 10 NapOevIKS tou
10€i61 andé tn Bpetavia npog tnv Auepikn. Metd and npéokpouon o€ nayo-
Bouvo, 10 nAoio BuBiotnke votiwg tou Kavadd. To vaudylo autd, 10 nio
noAUVEKPO otnv Iotopia, otoixioce tn zwh o 1520 dropa.

To 1985 10 vaudyio tou TitavikoU avakaAu@Onke oto PuBO 10U WKEA-
voU oeg PBd6o¢ nepinou 4.000 pé€rpwv pe tn Bonbela pn enavépwuévou
unoppuxiou okAGPoug.

O Titavikég eixe 6yko 137.000 m? kar pdza 46.000.000 kg. MeAcww-
viag autd 10 Kepdaalo 6a pdboupe va nNpoodlopizouhe tnv nieon tou
vepoU oto BdOo¢ tou vauayiou, tn SUvapn nou ackolUoe 10 Bandooio
vepd oto nAoio, evw autd énAeg, KABWC €nionc néoco PEPOC tou nAoiou
ntav BubBiopévo oto vepod.

210 Kepdnalo autod:

- ©a npooeyyiooupe TG EVVOIEG TNG USPOOTAUIKNG Miegng, tNG atUooPal-
PIKAG nieong Kal tng dvwong.

- ©a peAethoouphe tn petddoon twv NIECEWV Otd PEUOCTd, TNV apxn Tou
Apxignén yia tnv dvwon Kal tn ouvOAkn nAgdong.
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Eikdva 4.1.
Orav o xtovodpduog xpnatuorolel xiovorédiAa, Ta médla tou de
Bubiovtat oto0 X0V,

RUILS n
8" ka1 Texvoloyia

Eixdva 4.2.
Ta @optnyd mou xpnowonowouval yia T Wetapopd ueydAwv
poptiwy éxouv moMd kat papdid eAaotikd. Me auto tov Tpdno
au&dvouv 10 euPaddv g empdvelag otnv omola ackouv
duvaun.

MIEZH KAl AYNAMH: AYO AIA®OPETIKEZ ENNOIEZ

MoA\Eg popég Ba €xelg mpoomabrioel va Badioelg mdvw o éva
naxy otpwpa ard xévi. AuokoAeleoal, Ta manoutola ogou Bou-
Adlouv. AvtiBeta, mapatnpelq Toug X1ovodpOuoug va KivouvTal e
dveon MAvw O’ Autd POPWVTAG TA XOVOTESIAA Toug Ta oroia
éxouv papdid mélpata (eikéva 4.1). To dlo éva wkpd emparnyd
autokivnTo BouAldlel otn AAOTIN 1] OTNV AUO, eV Ta €BIKA AUTO-
kivnta (tqn) ta omoia €xouv Gapdld AdoTixa Urmopouv va Kivou-
vtal pe dveon. MNapatnpwvtag TPOCEKTIKA TA MAPAndvew eawvo-
peva, dlariotwvoupe OTL n Mapaudpewon pag empdvelag dev
eEaptdral pévo amd tn dUvaun mou ackeftar oe autryv, aAAd Kat
aré 1o guPaddv g empdvelag otnv omoia aokeftat n duUvaun.

Av kataduboupe p€oa otn BAAacoa, oe KAnwg peydlo Bddog,
A av avéBoupe éva Bouvd, Ba alobavboupe mdévo ota autid. Tt
npokaAel autd Tov mdévo; MNa va neplypdyoupe gavépeva Onwg
autd, xpnoudoroloUue tTnv évvola Tng Tieong.

Eidaue oto mponyoupevo kepdhato 6Tt ol duvduelg eival duva-
TéV va TIPOKAAEoOUV TapaudpPwon oOta owuata oTta oroia
ackouvtal. O xovodpduog mou paivetal otnv elkdva 4.1 eivat aki-
vntog. H duvaun mou aokel oto €dagog ooutal e TO BAPOG Tou.
Ouwg 10 pé€yebog NG MapaudpPwong Ttou xoviou (dnhadn To
néoo Boulidlouv Ta manouTola Tou ato XLévl), ektdg and ) duva-
un, €€aptdrat kat and Tto eufaddv NG empdvelag otnv oroia
autr] ackeital. O xlovodpduog popwvtag Xlovorédha, Ta omnoia
€xouv peyaAltepn erupdvela and Ta Kowvd nanoutola, av kat de
MeTaBAAEL TN dUvapn Tou ackel oTo X1évi (€dapog), mapdAa autd,
npokahel o' autd pIKPOTEPN TAPAPOPPWON). Tote Aéue &TL N Tiie-
on oto Xvt eivat pikpdtepn. To do ocupBaivel kat pe Ta epapdid
AAOTIXO TWV QUTOKWVATWVY (elkéva 4.2).

T1 gival nigon;

Mieon ovoudloupe 1o TNAIKO TNG dUvaung MOU AoKeiTal KAOe-
Ta Og Pia em@Avela mPog To EURASOV TG emM@PAVEIAG OUTHG.

dUvapun mou aokeital kABeTra oTnv em@dvela
eMBadov em@eaveiag

mieon=
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pKOVIge 1o WIS ooy,

Eikéva 4.3.
0 gakipng uropel va Eamhwvel pe dveon ndvw otnv emgdvela
Twv kap@uwv. Mropels va e&nynoes yari;

Eixéva 4.4.
H rmuwvéla aokel duo duvduerg: (a) ato ddxtudo: v F kat
(B) otov mivaka: F'. F=F'. H emgdvela enapng mvélag-ddyTu-
Ao elvat Ay, Kat veCag-mivaka eivat Ay,
AMd Akefpd/u=400 AW'"I'

Enouévwg p, = ﬁ Kat p.= AL
0oL utn

et _ g
by A

Eikova 4.5.

MnAail MaokdA (Blaise Pascal) 1623-1662
Mabnuatikds, @uotkdg kat gpikdoopog mou €gnoe ot laMia.
Eywe yvwotog Kupiwg yia Ti¢ LeAETES Tou 0Ta HaBnuatikd ot
oroieg apopouoav TG MOaVeTNTES. ST PUOLKT UEAETNOE TO EpYO
tou faAikaiou kaBug kat Tou ToptkéML Kat dnuooleuae MOMES
ONUAVTIKEG €0Yaoieq 08 OYEON e TIG (BIOTNTES TWV PEUOTAV.

Xpnowomnolwvtag pabnuatikd olpBola YpAgpoupe:

— Fk
P=2a (4.1)
ornou F, eival To pétpo NG oAkrg dUvaung mou aokeltat kdbe-
Ta oe ermuedvela gupadol A.

Kd&Be popd mou xpeldletal va KPEUAOELG Ul avaKoivwon otov
avtioTolo Tivaka mou urndpyxet oTo oxoAeio 1 oto dWHATIO Tou
xpnoworolelg Tuvéleg. Exelg avapwtnbBel yatl; Av Ox1, ag oke-
@ToUpue pall pe Bdon t oxéon 4.1. Me 10 X€pL oou aokelq duva-
pn oto KepdAl g muvélag. Onwg udbape Suwg oto mponyou-
pevo ke@AAalo, To x€pL oou Kai n Tuvéla alAnAerudpouv, ermo-
pévwg Kat n Tvéla aokel oto xépt oou avriBetn duvaun. H mveé-
Ca teNkd aokel duo duvdpuelg. Ma oto dAkTUAS cou (F) kat pia
otov miivaka (F’). Ot duvduelg autég €xouv oxeddv (oa pérpa
(eiéva 4.4). H emuepdvela enapnrg mg mveélag pe 1o DAKTUAS
oou (kepdAl Tng muveélag) A, eival mepimou 400 Qopeég peyalu-
Tepn and Tnv empdavela enaenig A, Tng Tveédag Pe Tov Tivaka.
Z0ppwva pe ™ oxéon 4.1, n nieon P, mou déxetal o mivakag
andé v mwveda eivar 400 opeg peyalltepn amd Tnv mieon Py
mou déxetal To dAxTuAd cou. 'Y autd n muvéla dlelodlel oTov
nivaka kat éxt oto dAxTUAS oou. evikdTtepa, N mieon mou dExe-
Tal Yia em@dvela givar T000 peyaAutepn 600 peyahdTtepn eivai
n dUvapn Tou acokeital kABera oe auth Kal 600 HIKPOTEPO
givar To gupadov Tng.

MovAaéee tn¢ nisonc

H mieon eivat mapdywyo peEyebog, €MOUEVWG Ol HOVADEG TIPO-
KUTITOuV and Tov oplopd g MEow NG oxéong 4.1. Zto dlebvéqg
ouotnua povadwv (S.1.), n povdda tng duvaung F eivat To N kat
Tou gupadol’ A tng erupdvelag To m2 Apa, n dovdda Tng mie-
ong Ba eivat To %
mPOG T Tou MdA\ou pabnuatikoU, QuolkoU Kal QNogdpou
MrAaw Maokdh (eikdéva 4.5), dnhadn:

H povdda autr Aéyetal kal Pascal (Maokd\)

1R=1 1%
MoAU ouxvd xpnotuoroleital kat To kP, (KihomaokdA) mou tgou-
Tal pe 1000 P,.

MoMEQ popég 0T YAWOOTQ TIOU XENOLMOTOLOUNE OTnV Kabnue-
pwn pag Zwr, ouyxéoupe TN dUvaun pe TNV Teon. TN QUOLKN
npénel va eluaote TOAU TIPOCEKTIKOl KAl va [n XPnotUortoloue
To éva péyebog avti Tou dMou. H duvaun kat n mieon eivat dvo
SLAPOPETIKA PUOIKA PeyEOn. H duvaun €xel katedbuvon, eival dia-
VUOUATIKG pEyeBog kat petplétat oe N, evw 1n Tiieon dev €xel
kateuBuvon, dev eival dlavuopatikd peyebog. H mieon ekppdalel
Tn SUvapn ToU AOKeiTal KABeTa oTn HovAada em@Aveiag Kai
peTPIETAI OF %
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H_ApaotnpiéTnTa MINAKAS 4.2,
1éon nieon aokelq détav OTéKkeoal OTo €6Q- H KAIMAKA TON MIESEQN XTON KOSMO MAZ
<poc§( ye)\r’a duo n ,uls T0 €va 7'(061;\l Ténog Micon o¢ Pa
’ zno ,OYLUS "ro, Bapog ,oou . A Kévtpo tou "Hhwou 2x10'
» Znpelwoe o' éva xapti To Meplypapua Tou Kévipo e Mo 4x10"
naroutoloy oou.
; g ) p ; Méyioto BABog Twv wKeavwv 108
» >xedlaoe €va opBoywWVLO TIOU va EXEL TIEPI- . . e .
Mou To (310 euBadov e TO MEPIYPAMMAL. Mieon omv aTudogaipa ™G Agpoditg 9X12
» YroAdyloe To eUBaddV TOU OF TETPAYWVI- Wnhd takolvia oto mdmua 10
K4 PETPA. AdoTixo autokwritou 2x108
» Me Bdon Tov oploud TG mieong, Bpeg TV Mieon Tou atpoopalplkoy agpa oty emedvela g BGhacoag 10°
nieon Tou aokelg oto €dagog. Zmv Kopugr| Tou ‘ERepedt 3x10*
Aptnptakr| mieon 1,6x10*
Migon duvarol nxou 30
MINAKAZ 4.1. Migon aoBevolg you 3x10°
Ol AIA®OPEZ AYNAMHZ-TIEZHZ MEyL0To Kevd (mou TETUXAME TELPAMATIKA) 10
Advapn Nigon
Advuopa Aev gival dlavuopa
Movddeg: N Movddeq: %
RUILS n

®" ka1 Texvohoyia, Biohoyia kai kabnuepiviy Jwn =

Alvapn kai mieon
2e TOMEG €PAPHOYEGQ OTNV KABNUEPWVA Hag Cwr) eMOIWKOUNE va €XOUME AANOTE MIKPEG Kal ANAOTE HEYAAEG TIECELG.
EAéyxoupe TNy miieon mou dé€xetal pia erpdvela oxt péow Tng dUvaung Tou ackoUpe, aAd Kupiwg péow Tou eupadou

mg empdvelag enaeng.
Mikpr} em@dveia ema@rig-peydin mieon: To ocwpa KOBeTal h

MNa va kormel pa erupdvela, npénel va dextel peydAn riieon kat Oxt vV aoknBel ¢’ aut peydin
duvaun. M’ autd ta paxaipla kat Ta Palida €xouv UKPN ePAveld, WOTE V' AOKOUV HEYAAEQ
MECELG Kal va KOBOUV eUKOAQ.

» Extiunoe 1o eupfadov mg *xOYng €vog Paidlol, UETQMVTAS TIG OVTIOTOLXES OLLOTAOELS TOV.
» Ymohdywoe v mieon tov Yohdiot og €va pUAO ¥oQTi, av n dvvaun mTov aoxels oe autd rabwg
0 yonowwomoteig eivar 10 N.

MeydAn em@dveia-pikp mieon: d¢ BoulMiddel

Ta Bapld oxripata, OnMwg Ta TAVKG KAl ol UMOUAVTOZeG, Kabwg Kal Ta Baptd {wa, énwg Ta naxudepua (EAEPavteg, pvo-
KEPOL, MMOTIOTAKOL) Yl va propolv va Kivouvtal Xwpig va BouAldfouv o€ PAAAKA AAoTiodn
€ddpn, Ba mpénel va aockolv MHIKPEG TiEoelg. M’ autd Ta TAVKG KAl Ol UMOUAVTOZeG JLabé-
TOUV epnUOTPLEG TIOU arnoTeAouvTal and UEYANEG HETAANIKEG ETPAVELEG, EVW TA TIAXUdepHa
TMOAU peydAa méApata. Me autd tov Tpdmo Ta BAPOG KATAVEUETAL Og PEYAAN ermpdvela emna-
®Ng Kat n Tiieon oto €dapog eival TOAU [IKEN.

> Avalimoe TANEopopies Yo 10 PAQOS ®OL TG
OLOOTACELS TOV TEAMLATOG EVES QLVOAEQOV.

» Ymohdywoe TV mieon mov aoxrel 0to €3apog.

> Z0yrQWE ) pe ™V mleon mov €0V aoxelg OTO
€dapoc.

Ot oxedlaoTég dlaotnuomAoiwy Tou mpoop(fovtal va Tpooeda@LloTolv Ot GeAivN
N oe dAMNoug mMAavATeq Ta ePodLdlouv e eBIKA HaAaKA TEApATa peydlou eppa-
doU wote va un Bubifovral oe dyvwota eddon.
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Eixdva 4.6.
H nigon tou aépa mou avanvéouv ot dUteq pubuiletal KatdA-
AnAa, wote va e&ioopponel ™y udpootatiky micon Tou vepou.
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Eikova 4.7.

MW petpdue v udpoaTartiky miear.
(a) Orav n eAaotikn ueuBpavn Pploketat exktdg Tou uypod, Tote
70 UYPG ota 8uo okéAn Tou owArva Bpioketal ato B0 Uog.
S ueppodvn dev aokeltat migon. (B) Otav n peuBpdvn tomo-
BetnBel 010 uypd, T6TE TO UYPG Mou PpiokeTal aTO OKEAOG MOU
ouvdéetal e ™ ueuBodvn Boioketal oe UkpGTEPO UWOS. ZTn
ueuBodvn aokeitar nieon. H dlagopd 0tdbung tou uypoU mou
Bploketat ato owAva «ueTpd» v UOPOOTATIKY Mieon 0N UeU-
Bpdvn.

Mieon twv psuotwv

To AAJL, to meTpéAalo, To WEN, o aépaqg eival peuotd. Peuotd
ovopdloupe Ta owpata mou dev €xouv OTtaBepd OXNUA, OANG
naipvouv TO OXNpa Tou doxelou oto omoio Tomobetouvrat Ta
peuotd owparta eriong €xouv TN duvatdtnta va pg€ouv. Ta TO
KOlvd peucTd elval To vepd kalL o a€pag.

Otav €va peuotd Bpioketar oe oopportia, Télel KABe emupd-
vela pe tnv omnoia Bpioketal oe enagn. ‘Etol To vepd dtav Bou-
Tdue 0’ autd 1 o atpooPpalPlkdg agpag TEfouv Ta TUuMava Twv
auTiwv pag (eikéva 4.6). H mieon autr mpokaiel To alobnua tou
névou ota auTid pag dtav aveBaivoupe oe peydho UYog otnv
atpdopalpa 1 étav karaduduaote oe Peydlo BdBog otn BAAaoc-
oa. H niieon mou aokel éva uypd mou oopporel ovoudletal udpo-
otatikn Tiieon. H mieon mnou aokel o atpoopapkdg agpag ovo-
pdletal atgooPalpikn Tieon.

4.2 > Ydpootatiki mieon

Mou ogeinetal n USPOOTATIKA Nigon;

H udpooTatikj mieon ogeileTal oTn BapurnTa.

‘Eva uypd nou Bpioketal péoa oe doxelo Adyw Tou BApoug Tou
médel Tov nubuéva tou doxelou. [1don eivar autr n udPOOTATIKN
rtieon; Epdoov 1o uypd Looppornel, n dUvaun mou aokel oTov Tub-
péva Tou doxeiou tooutal pe to BApog Tou. Emopévwg, n mieon
olUppwva pe Tov oplopd g (ox€on 4.1) eival ion pe to mMnAiko
Tou Bdpoug Tou uypoU MPog To euBaddv Tou MuBuEva p :%. Av
elxaue ™ duvatdmra va petagépoupe €va KAeloTd doxeio yeud-
To Pe vepd amd v erpAveld TNG YNG oTnV empdvela ™G oeNr-
vng, 6a dlaruotwvape Ot N udPOOTATIKY| Tieon otov Mubuéva Tou
€XeL TIUN Tepinmou 6 PopeEG UIKPOTEPN and TNV T TG OtV ert-
¢dvela g yng. Autd oupBaivel yiati To Bdpog Tou vepol OTn
oe\vn elvat 6 @opég UkpdTePOo amd 1o BApog Tou OTNn yn.

MEtpnon USPOOCTATIKAC MIECNC

Ta dpyava pe ta omnola peTpdue TNV UdPOOCTATIKN TEon ovo-
pdgovtal pavoperpa. ‘Evag tUnog Havouétpou, Onwg autd Tou
XPNOOTIOOUE OTO EPYAOTAPLO PUOLKNG, €lKovileTal otV elké-
va 4.7. Mg 1O HAVOUETPO METPAUE TNV Tieon TOU AOKeiTal otnv
ermepavela pag eAaoTtikng pepppdvng, tnv onoia BubiCoupe péoa
oto uypd. O ocwhrjvag turou U mepigxel udpdpyupo 1 Kdrolo
d\\o uypd, ouvrbwg AddL. H dlagopd Uoug Tou uypou ota dUo
OkéAN Tou owArjva eival avdloyn TG udSPOOTATIKAG TilEoNG.

NOuo¢ tn¢ USPOOTATIKAC

Eidaue 61t n udpootatiki mieon ogeiletar otn Baputnra. X
PUOIK OUwg, ekTdg amd TIG ATiEq TWV PAVOUEVWY, HAG evdla-
PEPOUV KAl Ol OXETELG TIOU CUVOEOUV TA PUOIKA UEYEDN. Me rowa



KE®AAAIO 4 MIEZH

dAAa QuOtkaG ueyEOn oxetiletal n udPOOTATIKY TIEDN KAl LE TIOLO
P00 ouvdEetal e autd;

Ma va anavrriooupe OTa mMapandvew £pwtuara, 6a Xenoluo-
TOjO0oUE TNV eumelpia pag kat 6a karaguyouue oto melpaua.

Yépootatikn niecn Kai npooavatoniouog

H udpootatikny mniieon e€€aptdrat and tov nmpooavatoAloud tng
enpavelag nou eivat Bublouévn oto Uypo;

BubiCoupe ™ pepBpdvn oe oplopévo BAaBog kat petaBdAloupe
TOV TPogavatoMoud Tng, yla nmapddelyua, and opldvria (eikdva
4.80) TNV MEPLOTPEPOUPE WOTE va Yivel kKatakdpupn (eikéva 4.8B).
MapatnpoUpe 6Tl 1 évdelEn Tou MPavopéTpou de UETABANETAL.
>upnepaivoupe dtL n Tieon eivar ave§ApTNTn TOU TPOCAVATOAL-
opoU Tng emupdvelag g Pepppdavng. Ta uypd aokouv migon
mpog kABe kareuOuvon.

Y&pootatikn niscn kKal BA60¢

MoA\EG Qopég, dTav KOAUUMAG otnv Tioiva Tou KoAuppntnpiou
| otnv BdAacoa, oou apéoel va KAvelg BouTiEg. AlarioTtwvelg Ot
600 o Babid Boutdg, 1600 peyahUtepn Tieon aioBdveoal ot
auTid oou. Yrobételg 6Tt n Tleon au&dvetrar pe to PdBog Tou
uypou. lwq e€aptdrat n niieon and to Babog; MNa va eAéy&elg v
UMOBEOT] OOU KAl va AMaAvInoel] OTO EPWTNUA OOU, KATAPEUYELQ
oto melpapa. Bubitelq oto uypd TN peUBPAVN TOU HAVOUETPOU O€
dldpopa B&6N Kat petpdg TNV avtiotoxn mieon (ekdéva 4.9).

Alariotwvelg 6Tl n udpooTaTikg mieon augdveral avdloya pe
TO BA6OG.

_( ApaoTtnpiéTnra
Y3Aartiveg TpoxIEG

» Méuioe pe vepd €va TMAAOTIKO
doxelo.

» Tomobgtnoe 1o doxelo mdvw oTto
Bpavio cou, wote o TUBUEVAG
Tou va Bploketat oe UYog amd
™mv empdveld Tou (00 pe TO : _"]
Uyog Tou doxeiou. =k

» Me pa kapoitoa dvolge tpuneg oe dldpopa onpeia Tou doxeliou
nou Bpiokovtal Mdvw amnd To Pod Tou UYouq Tou.

Mapampnoe v andotaon oty oroia ekto&eUovral oL TdaKeg Tou

vepoU Tdvw otnv emgpdvela Tou Bpaviou.

Tt dlaroTwvelg;

lpoondbnoe va epunveloelg T dlAMOTWOELG OOU.

Y&pootatikn niecn Kai €i60¢ uypou

2e duo dlapopeTikd uypd oto (dlo BdBog n udpootatikn Tie-
on eivalt n Bla 1 dlaPopeTIKn;

Maipvoupe duo doxela, éva pe kabBapd owdrveupa ToU Exel
kg
nukvéTTa Pov =800 5 ki To dA\O pe alatévepo mukvéTNTAQ

Pusee = 1.600 % Metpdue Vv udpootartikn mieon oto dlo Bdbog

Eixdva 4.8.
H erupdvela Bpioketat oe BdBog h kat eivat (a) opildvra, (B)

KaTakdpugn.

Mg ==
I

p
..i

=

F ‘.._g_

FITHE

Eixdva 4.9.
Je dimAdoto BdBog Exoupe dtmAdota udpoatariki migon.
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\\olKﬁ
8" kai Texvoloyia
Meydahn kai Mikpn kai
afabng Aipvn Babeia Aipvn

Eikéva 4.10.
To gpdyua oto omolo aokeital ueyaAutepn rmieon elvat ekelvo
oto onolo n Ajuvn éxet peyarutepo BdBog kat Gyt exelvo mou n
Auvn éxel peyaAitepo dyko vepou. Apa ot Bdon autou Tou
ppdyuarog aokeltat and 1o vepd peyaAutepn duvaun. Suvenwe
70 Qpayua autd karaokeudletal ue peyaAutepo mdyog.

kal ota dUo uypd. Awarotwvoupe OTL OTO aAATOvVEPO 1 Tiieon
elval dimAdola. Ané mapduola melpduata, eEAyoupre TO CUUMEPQ-
oua 0Tl n udpootatiky mieon eivar avdhoyn pe TNV TUKVOTNTA
Tou uypou.

Zuvoyilovtag Ta CUMMEPAOUATA Hag KataArjyoupe OTL n udpo-
oTatikn mieon eival avdloyn:
1. Tou BdBGoug amd TNV em@dveia Tou uypou
2. TNG MUKVOTNTAG TOU uypou
3. Tng emiTdxuvong Tng BapuTnTag.

Ta napandvw oupnepdopata ekppdlovral oIn yYAWooa Twv
MaBnuatikwyv and tn oxeon:

p=p-g-h (vépog TNG udpOOTATIKAG TTiEONG)

N

Omou: p n udPOCTATIKA Tiieon O P TIUKVATNTA Tou uypou
oe %, g n erutdyuvon g Baputntag oe S—”; kat h To BdbBog

arnd TNV eruepdvela og m.

A&(Cel va onuelwdel 611 n udpootatikn nieon dev eEaptdral and
To oxnua tou doxelou 1) Tov Gyko Tou uypou. ZTa onuela A kal
B mou ¢aivovtat otnv ekéva 4.10 n mieon Tou vepou eival dia,
d10TL Bpiokovral oto (Blo BABog, mapdtl o dyKog Tou vepoU oTnv
apadn Aluvn eivat oAU peyahUtepog art’ 6,1t otn Babid Aduvn.
AloBavépaote v (Bl mieon étav kdvoupe Mia BouTid Kal To
KePANL pag Bubiotel katd €va pe€Tpo eite oe wa ukpen moiva pe
Balacowd vepd, eite otn péon Tou TEAdyouq.

\Kn

30 .
kalr Maénparika

)

BapuTtnTa Kai udpooTaTIKN Tieon

veld mng.

» Tomobgmoe oe BABOG h tn pepBPAvVN TOU HAVOUETPOU, 0w OTn OuTAavr] elKova.
) Oewpnoe évav KUAVOPO Tdvw amd TN PepBpdvn o omoiog va €xel wg Bdon v emed-

» YnoéBeoe Ot n udpOOTATIKY Tiieon otn HeUBPAvn opeileTal oTo BApoug Tou vepou ToU
TIEPLEXETAL OTOV KUAWVOPO.

» Me Bdon Tov oploud Tng mieong, urmoAdyloe TNV USPOOTATIKY Tiieon p ot HEUBPAVN.

» Na anodeifelgq 6t n €kppaon mou PPIOKelg CUMMITTTEL Ye auTr TOU TPOKUTTEL and TO
VOO TNG UDPOOTATIKNG.

EpaployEc tnC USPOOTATIKAC MIECNC

Zuykolvwvouvta Soxeia

leplCoupe pe uypd wa oelpd and doxela dlagopeTikol oxn-
MaTOg Ta omoia ouykowwvouv péow evédg owArva (eikéva 4.11).
Mapatnpoupe 6Tl oe OAa ta doxeia n ehelBepn ermpdveld Tou
uypou Bpioketal oto Blo opifdvtio eminedo. WG uropouue va
gpunveuoouue v napandvw napatrienon; To uypd mou Bpioke-
TaL aTov Kowé oplfdévtio owArva loopporel. MNa va oupBaivel autd,
Ba mpénel oe OAa Ta onueia Tou va erkpatel n Bla mieon. Av
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oe kdnolo onuelo n mileon HTav dlAPopeTIKr, TOTE Ba aokouvtav
ermnAéov dUvaun mou Ba mpokaloUae Tnv kivnon Tou uypou. And
TO VOPO NG UdPOOTATIKNG TIPOoKUTTTEL OTL av Og kdmolwo and Ta
doxela n otdbun Tou UypoU Htav oe PeyaAltepo UYog, n Tiieon
oto avtiotolxo onueio Tou KowvoU owArva Ba ftav peyalutepn.
‘Etol Aomdv ouurnepaivoupe OtL U0 onpeia gvég uypou Tou
Icopporei €xouv Tnv idla micon étav Bpiokovral oTo idlo BA6og
dnA. oTo id10 opiZovTio emimedo. Auté oupBaivel akoun Kat étav
T0 UYpPS Bpioketal oe dlapopeTikd, aAAd ouykolvwvouvta doxeia.
H apxf Twv OUYKOWWVOUVTWY OSoxelwv €xel TIOAEG ePAPIOYEQ
énwqg otnv Kataokeun twv degapevwyv Udpeuong Twv nolewv. Ot
deEauevéqg kataokeudlovtal ota YnAdtepa onuela €rol wote TO
vepd va propel va @Bdoel kat otoug YnAdTePoug 0pdPoug TwV
oTuTIV Xwpig va xpeldletal avtAia (eikéva 4.12).

pKOVIge o WIS gg,

v edva aivetat éva Pwpaiké udpaywyeio. To udpa-

Eixdva 4.11.
Jta ouykowwvouvta doxela n eeUBepn empdvela Tou Uypou
nou oopponel Boloketar oto (Blo opildvrio eninedo.

{ Eiéva 4.12.
Yopaywyeia: ot dpduot Twy vepwv.

— Kotooxetaoe €vo @otoyoaprd G-

ywyelo Kataokeudotnke ya va LETapEPeL vepd and ty
H deEauevr Tou vepoU kat ot owhrjveg Tou SiKTU- KOPUQN] A O€ La OAN 08 XaunAdTepo uyopetpo B. Mro-
ou anoteAolv ouykowwvouvta Soyela. Mropeic PEIS va OKeTelS pia Baowkri apxn ™G QuOIKIG mou de
va eEnyroei To Adyo yia Tov omoio ot dekaue- AfipBnke undyn o kataokeur) Tou; Mlwg Kkataokeda-
V&G vepou kataokeudlovtat ota YnAdtepa onueia Cav ot Pwuaiol ta udpaywyeia toug; Na to ouykpivelg

WV néAewv; e éva auyxpovo.

Apteolava @péara (rnyadia)

oto dimAavd oxrjua. Av avoioupe otnv meploxn K éva mnyd-
d1, mou To BdABog Tou va PBAvel péxpl TV undyela deEa-
pevr), 1éTe n deEapevry Kal To TNYAdL anoTeAoUV CUYKOWW-
vouvta doxela. H eAelBepn empdvela Tou vepoU kal Ota
duo mpénel va Bpioketar oto B0 oplldvtio emimedo. ZUp-
PWvVa e TNV apXN TWV CUYKOWVWVOUVTWY doxelwv, To vepd
avarmdd oto mnyddt ya va ¢Bdoel oty elelbepn ermepd-
vela AA’. Me autd tov Tpdmo oxnuatiferar évag midakag.
BéBala, Aoyw TPRWV e Tov atpoopalpikd agpa, o midakag
de @BAvel Péxpl To UYog TG erupdvelag AA’.

30

0

Ze autd ta nnyddia to vepd avapAllel dnpoupywvrag mida- _—
ka. Mati oupBaiver autd; Mwg uropodue va 1o €€NYNOOUUE; B b
Otav n popgpoAoyia Tou uneddgpouqg eival KATAAANAN, peta- —-T_'____‘:
EU duo UBATOOTEYWV METPWUATWY eival Suvatév va Snui- tf-" ,"' !
oupynBel wa urndyela de€apevry vepouU, ONMwg TaploTAveTal o .*."r"! r!

|_ WITOVW UE TO LoToQRd VOQOymYEln
OV VILAQYOVV 0T Do nog. Kartd-
TOEE T UE XOOVOAOYLRY OELQA.

— Fodye Alya Aoywa yur TV LoToQl0L
100evOg oo auTd.

1Kn
kai Fewloyia kar kanpepivi Jwn

e

VANWZE L&
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olkn ]
g Kal loTopia IMowog fitav o Mooxdh; TI6te o mov €tnoe; Moo Ntav to €0Yo TOL;

To udpooTatiké mapado&o

Tov 170 awva o Maokd\ (Pascal) mpayuatoroinoe éva neipapa mou €kave PeyAAn evtunwon Kal avapgpetal ouxvda
wg Mapddo&o NG UdPOOTATIKNAG.

Mpe éva kAewotd Bapéhl mou mepleixe 1000 kg vepou kal dvolEe oty mdvw empdvela pa Wken teuna. Xy tpuna
Mpoodppooe €va Aemtd Katakdopupo owArjva mou eixe UPoq peplkd pé€tpa. MpooBétoviag pa pikpry moodtnta vepou,
0 OWAjvag YEULOE PEXPL TNV Kopupr. TOTe pe peydAn €kmAngn eide ta Tolxwuata Tou BapeAlol va avoiyouv Kat To
vepd va xuvetal €Ew.

Mwg ouvéBn autd;

Ag Bswpriooupe pia pIKEY erigdvela eppado’ A=1 cm? Tou MAEUPIKOU TOLXWHUATOS TOou Bape-
AoU mou Bpioketat oe andotaon h=0,5 m and 1o NMdvw PEPOG Tou BapeAou. Mpwv amd Tnv
TOTI0BETNON TOU vePoU OTO OwARva, n Tiieon Tou vepoU OTO TOlXWHaA ATAv:

k N . , ,
p=p-gh= 103m—%-10 S%40,5 m=5000-" KN B0vaun o' auté
F-p-A-= 5_000%.10-4 m2 = 0,5N. Otav o CwAfvag, HAKoug 9,5 m, yeuioel pe vepd, n mieon yivertal
m
' =p-gh=10°4L 10 M 9 5m=100000L Ka N Bovaun F = p’.A= 100.000%40*‘ m? =10 N OnAadr, elkool popég
m S m
HeyaAutepn.
M’ auté dvoie Xovdeon pe to podnuatixd (ovdloyo mood)
To ToiXwua. Na vrohoyioelg ta mnhina: hﬂ s 5 %ot va 1o ovyrpivels. ITowo mood ovoudtovrar avdhoya; Tu eidovg

004, lval to BABog »ow M vOQooToTkY Tieon; Ouucov kot dAa Quowd peyEOm mov eivor avdloya.

4.3 > Artpoogaipiki Tigon

Mivelg To xuud mou mepl€xetal oto Xdptivo Kouti. ‘Otav mivelg

NV MOPTOKAAAdaA 1 TPaBdAg Tov agpa amd To Kout(, mapatnpeiq

- 611 T0 KouTi ToaAakwveTal (eikéva 4.13). Mou ogeiletat n duva-

un rou ouvBAiBet to Kouti; IMou opeiletal n dUvaun MoU OUYKPQ-
tel a Bevroula koMnuévn otov toixo (eikéva 4.13);

H yn mepiBdMetal and atpdopaipa. H atpdopaipa anotelel-
Tat and éva pelypa agpiwv ou ovopdleTal atpoopalplkdg aépag.
O aépagq eivar dapavig. ‘Exel pada kat and tn yn aokeitar oe

| N c— autdv n duvaun tou Bdpoug. Emouévwe, énwg oupBaivel pe 6Aa

Endva 4.13 Ta peucTd owpata, ackel mieon oe kKABe emupdvela mou PBpioke-

Kabwg poupds tov agpa Igtr)rlc,ﬁarc; K(.)UT[, autd ouvBABetar. H Tat Héoa o GUTO,,V' H mieon QUTT'],OV,OLI('JCSTGL quoo‘?mp'Kr’l m’?'

BevtouZa napapével koMnuévn otov Tofxo. on. Onwg akpiPwg N USPOOTATIKY TEON HIAG KATAKOPUPNG OTH-

Ang vepou opeiletal 1o BAPOG TNG, €TOL KAL N ATHOTPALPLKA TilE-
on ogeiletal oto Bdpog Tou agpa (ekéva 4.14).

Méon eivat kat and T e&aptdrat n TN ™S ATUOCPALOIKIG TiEoNS;

H Tt ™mg atpoogaipikig rmieong e€aptdrar and to UYog amd
mv em@pdvela g 6dhacoag (ekdva 4.14). Ta avwTtepa OTPWUATA
™mQ atpdéopapag meélouv, Adyw Tou BAPOoUG TOUG, TA KATWTEPA e
anotéAeopa n Tr) Qg Tieong va eival peyaiUtepn oty emuepdvela
Mg 8dhacoag. H T TG ATHOOPAIPIKAG Tieong otnv erpdvela
™g 8dhacoaq ovoudletal mieon piag arpéogaipag (1 atm).

MEtpnon tn¢ ATMOOPAIPIKAC MiEcnc

Eikova 4.14.

H atuoopatpikrj mieon eAatTwverat e To UYos, OnoTe oY KOPU- - . . . .
on tou EBepeat eivat moAu pikpdtepn (repimou to 1/3) an’ 6,1t H atuoogaipua) migon WETPRBNKE yia Tipwm @opa To 1643 ano To

otV empdvela g Baracoac (VSIKGG). padnmy Tou Mahaiou, To Quakd ERayyeliota TopikéNl (eikéva 4.15).
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O TopikéAl xpnoluoroinoe éva YudAivo owArjva Prikoug evog é-
TPOU ToV 0Omoio YEUOE e UDPAPYUPO. TN CUVEXELA TOV QVTECTPEYE
péoa oe pa ukpry Aekdvn, n orola emiong mepleixe udpdpyupo
(eikéva 4.15). O Topké\l apatrpnoe 6Tl To UYPog NG oTiANG Tou
udpapyupou péoa oto cwArjva €pbace mepimou ota 76 cm.

Mw¢ urtopouue va e&nyrioouue To yeyovos OTL OTo OwAnva rnapé-
uewe udpdpyupog Uyoug 76 cm; [lowa duvaun ouykpatel Tov
udpdpyupo Og QUTO TO UYOG;

To uypd pé€oa oto owArjva kat T Aekdvn toopporel (eikdva
4.16), dpa oUupwva Pe TNV apXN TWV CUYKOWVWVOUVTWY doxeiwv
Ba oxvel:

Pa=ps (4.2)

dotL Ta B, A elval onueia tou Blou uypou kal Bpiokovral oto
(dl0 optZdvtio enimedo. H mieon oto A ooltal pe TNV ATHOOPAl-
Pk mieon:

PA=Patm (4.3)

Ermopévwg, n otiAn tou udpapyupou ouykpateltat amd Tn
duvapun mou ackeltal, AOyw NG ATHOCPAIPLIKAG TiieoNng, otV eAeU-
Bepn empdvela Tou udpapyulpou TG Aekdvng (eikéva 4.16). Méoa
010 OWArva mdvw amnd Tn oTtrAn Tou udpapylpou dnuLoupPyron-
ke kevd. H miieon otnv emgpdvela g otrAng eivat (on pe to undév
KAl ouvenwg n Tieon oto B wooUtal pe TNV udpooTatikn Tileon
g OTMANG Tou udpapyupou:

Ps=Pusp

2uykpivovtag TIg ox€oelg (4.2), (4.3) kat (4.4) ouunepaivoupe
OTL n atpoopalplkr tieon eivat {on pe tnv mieon Tou aokel otn
Bdon tng omAn udpapyupou UYoug h. Otav h=76 cm 1} 760
mm, A€ue &TL N aTHOOPAIPIKY] Tiieomn tooutal pe 760 mmHg. Tnv
udpootatikn Tieon mou aokel otAAn udpapyulpou UYoug 1mm
v ovoudloupe 1 Torr Tpog TIUA Tou ToplkéAl Emouévwg prmo-
poupe va moupe OTL N atdooPalplkr) Tiieon eivat 760 Torr. Ta
épyava Tou Xpnolgorolouvtal yia Tn PETPNon NG ATHOCRAlPL-
kng mieong ovoudZovral BapopeTpa. To MPWTO BAPOUETPO KATA-
okeudotnke amnd Tov TopPIKEAL

(4.4).

Mw¢ unoAoyiJoupEe tny atuoopalpiKni nison;

H atpoo@aipikry mieon wooutal he TV UdPOCTaATIKY Tileon Tng
oTANG Tou udpapyupou. ‘ETol, yla va Tnv umoloyilooupue, epap-
MoCoupe TO VOPO NG udpooTatikng Tieong. MNvwpifovtag 6Tl o
udpdpyupog €xel ukvétnTa p=13.600 % Kal n erutdyuvon Ing
Bapumtag (g) éxet TR g=9,8 .,
TNV ATUOOPALPIKY TlEON OE pP,. °

propoUpe va uroAoyiooupe

Qote
patm:puép:p'g'h n
b, =13.000 79 .98 M 076 m ,
atm m3 ’ 32 ’ n

olkn

s° kal loTopia

- ]

Eikdva 4.15.
EBayyeAiota Topwéh (Evagelista Torricell)) (1608-1647).
Sxedldypauua G GUOKEUNS TOU XPnoluononoe yia T pETon-
on ™S ATUOoPAIPIKAG TEDMS.

\\olKri
8" kai Maénpartika

Faladlalbaba b ol abadalal

L h=76 cm
w
( B
|
Eikéva 4.16.

To neipapa tou TopwkéA 1} atuoopatpikn mieon kat duvdpelg

0 udpdpyupog oto owAijva topporel. Ztov udpdpyupo aokou-

viat 8uo Suvduels:

e 70 Pdpog ToU W Kat

o 1) SUvaun F and tov udpdpyupo tou doxelou: F=pg-A, drmou
pg N udpootartikiy mieon otn Bdon ™S otAng Tou UdPapyU-
pou kat A 1o euBaddv g Bdong Tou owArjva.

Egapudloviag ™ ouverikn tooppomiag yia tov udpdpyupo e

otHANG €xouue:

W=F 1 mg=pamn'A 1 0Vg= PanA 1} P (Ah)g= Pan’A

1 0Ng= Pam
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MKOVIgy o VRS g

ApaotnpidTnTa

O aépag ackei duvapeiq

4 » PoupnEe vepd e €va Ka-
AapdkL kat kKAeloe To AANO
OTOMO TOU Me TO OAKTUAG
oou.

Kpdta 10 kaAapdKL Katako-
puUPQA, YE TO QVOIKTO OTO-
Jo Tpog Ta KATW.

MEpTeL T0 vepd amod to KaAa-

uakt,; Mo duvaun To OUYK-

partel;

Mriopelc va ektyunoelg to

UETPO autrg g duvaung;

Apnoe 1O OTOUIO eNeUBePO.

» T napartnpeig; EENynoe.

» Mmopelg Twpa va epunveloelg mwg mivelg
TNV MOPTOKAAASA HE TO KAAAMAKL

» Mnopeig va Bpelg TG OMOLGTNTEG TNG
napandvw dpactnpldtntag pe to melpa-

Patm = 101.293 P, 1

nepinmou 100.000 P,. H mileon autry ovopdletal mieon wag atud-
opapag (1 atm): 1 atm=100.000 P,.

AuvAuEIC AGYW OTUOOPAIPIKAG MigEong

‘Otav Tivelg To QPOUTOXUMO OOU He TO KAAAQUAKL, €XElg ava-
pwtnBel Tola dUvapn OTMPWXVEL TO XUMO Kal Tov aveRAadel péxpl
To otéua oou; Ouurioou To meipaua Tou TopikéAl Tou eldape
otnV mponyoupevn napdypago. Mlowa duvaun ouykpatouoe tn oth-
An tou udpapyupou; Ta va @BAcel n TMOPTOKANAdA OTO OTOMA
oou, PoupdAg Tov agpa mou urndpxel péoa oto Kahaudkl. ‘Etot n
nieon nMdvw amnd v ermpdvela Tou XupoU HECA OTO KOAAQUAKL
elval pkpdtepn and tnv rieon mou erukpatel otn BAon Tou Ka
n omnola eival {(on pe v atpoo@alpiky. H duvaun mou aokeltal
AOYWw NG atpooalplkig Tieong aveBdlel To XUpd oto otéua
oou. ZTn oeAjvn, Orou dev UMAPXEL agpag, oL aogtpovauteg de
Ba propoloav va TIOUV HE TO KAAAUAKL TNV TOPTOKAAAdA Toug.

Méoo ueydAeg eivat ot duvduels mou aokouvtal Adyw NG Qtuo-
oQaIPIKNG TTieong; Av 1 ETIPAVELA TIOU EXEL TO OTOUIO OTO KAAQWUAKL
eival miepirou 0,2 cm?, Téte n dUvaun Tou aokeftal Adyw TS atuo-
opalpikig Tiieong eivat mepimou 2 N. Avtiotoixa ot emgpdvela Tou
KoUTIoU TN MOPTOoKaAddag, n orola €xel epuBaddv nepimou 50 cm?,
elvat 500 N. Autég ol duvdpelg ouvbAiBouv TO KouT( Tou XUMOU Kal
ouykpatouv Tn Bevroula otov Toixo (eikdva 4.13). MNa napddety-
ua, n dlvaun Tou ackeltal og pa emedvela eppadol 1 m? sival

Ha Tou TOPIKENL

100.000 N. Avtiotoixn dUvaun aokeital Kali 0To avlpwrivo owua
Tou €xel euBaddv PeTa&U evdg Kal dUO TETPAYWVIKWY MHETPWV. H

1Kn
kai loTopia

30

dUvaun auth Ba pag ouvéBNBe, av n Tieon OTo eOWTEPIKS TOU
owuatég pag dev Arav {on pe TNV atpooealplkr). ‘Etol, 1 oAkn
dUvapun Tou aokeltal oto owua pag AOyw NG E0WTEPIKNG Kal ™G
ATHOOPAIPIKNG Tiieong eival undév. MU autd to Adyo dev alobavo-
paote ouviBwg v enidpacn Tng atpoopalplkng mieong. Otav
Opwg avéBoupe o OXETIKA peydAo UYog, AOyw Tng pelwong g
ATHOOPAIPIKAG TilEeoNg, atoBavépaoTe TOvo ota autid Jag.

VO OITOYMOLOTOVV;

Av n mieon oto eowteERd TV Nuogaeiov eivar 0,1 atm, méon dvvaun weémer vo aoxnBel OTo MULOPOAIOLOL VLol

No €yelg voyn cov 6Tl m cuvolxy dUvoun Tov aoxeltal amd ToV A€o 0T OQAiRO O0TodervieTOL OTL LooUTaL [
ue ™ OUVOUN TTOU OLOXRE(TOL O ULl KUXAXI] ETLQAVELD. [OLOS OXTIVOG.

Ta nuiogaipia Tou MaydeppBoupyou

To 1654 o Otto gov Mképike (Otto von Guericke), dMuapxog tou MaydeuBoupyou
mg Meppaviag kat epeup€tng Tng avihiag kevou, mpaypatonoinoe €va and Ta Tio
PnuUopéva melpduata pe to ornoio amédel&e v UMapEn TG ATHOOPAIPIKNAG Tileong.
ToroB€moe duo Koiha nuopaipla and xakkd €rol wote va oxnuatifouv opaipa dia-
pé€tpou 0.5 m. Me Tn BoriBela evdg depudtivou SAKTUAIOU TOTIOUEVOU pe AAdL Kal
kepl €kave TV €vwor) Toug agpooteyr). Me pia avtAia kevou agaipece Tov aépa and
™ ogaipa. Xt ouvéxela dUo opddeg Twv 8 aAdywv 1 Kabepia dev pndpecav va
arnoxwpioouv ta dUo nuopaipla.

AUTO ope\dTav otnv TepdaoTia dUvaun Tou eEACKETAL OTNV EWTEPIKY] ETULPAVELQ TWV
nuoeapinv €€ artiag ™Q aTHOCPAIPIKNAG THEONG, VW OTO ECWTEPIKO TOUG 1 Tieon
ATav TOAU O MIKPY, agou o agpaqg eixe oxeddv apalpedel.
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To petaAlliké Bapoperpo: Méoo Ynhd metdpe
H atpoogaipikn) mieon ouvOABel to doxelo.

Mdpe éva doxelo and YPeuddpyupo (Tolykivo) kat BAAe OTO e0WTEPL-
k6 Tou Aiyo vepd. TormobETnog To Ndvw oe A eotia BEppavong, €xo-
VTag To Kamdkl Tou avolktd. To vepd apxilet va Bpddet kat ot atpol
mnou napdyovrtal, kabwg Kivouvtal Tpog Ta Mdvw, CUUNAPACUPOUV Kal
éva UEPOG amd TOV ATMOOPAPIKG aépa TIOU UTPXE OTO €0WTEPIKO
Tou. MONG eEaepwBel OAn n moodMTa TOU vePoU, AMOPAKPUVE TO
doxelo and v eotia B€puavong, apou KAeloelg TIOAU KAAd TO kamd-
KL Tou. BdAe to doxelo kdtw amd tn Bpuon, ondte YPUxeTAl AMGTOUA.
To doxelo ouvOABetal.

MMowa duvaun rpokaAel ™ ouvlAwn tou doxelou;

H niieon mou emkpatel 010 eowTeplkd Tou doxelou eival HkpdTEEN
andé auth oto eEWTEPLKO.

Autr| n dlapopd tng mieong mpokalel kat Tn ocUvOAYY Tou. To mapa-
navw Qalvopevo UrMopoUpe va To AEloTow)ooupe OTn péTpnon dla-
POPWV TNG ATHOOPALPIKNG TieEoN .

To PETANKS BapdueTpo

To HeTaAKS BapdueTpo eival épyavo pe to ormoio perpdue dla-
POPEG TNG ATHOOPALPLKNG TiEoNG.

2N dmAavr eikdva gaivetal €éva PETAMIKG BapOUETPO Kal pia
OXNMATIKA avanapdoTtaon Tou e0WTEPIKOU TOU.

Mropels va Bpelg T avtlotolxieg Ue TO SOXED KAl va OKEPTEIG
mv apxn Aettoupylag tou;

MdBape OTL N ATHOOPALPIKY THEON HewwveTal 600 au§dvetal To UYPog amd TV empd-
vela TG yng. Me katdMnAa Babuoloynuévo Aomdv PETAMIKS BapOUETPO propoUie
va peTpdpe To UYog. Tétola dpyava ovoudlovral UYOMETPIKA BapdueTpa Kal umdp-

XOuv oe OAa Ta AEPOOKAPN.

olkn

kal Texvoloyia

4.4 MeTddoon Twv MECEWV OTA PEUOTA
. Apxnl Tou MackdaA

‘Otav xpeldletal va avTlKATAOTiOOUPE TO OKAOWEVO AAOTIXO
evdGQ QUTOKIVIATOU, TIPEMEL va TO avuPwooupe. Oa €xelg (owg
napatnenoet 4Tl yla TO KAVOUME XPENOUIOTIOOUNE KATAAANAEG
avthieg (elkdva 4.18). Ze roa apxn ™S PUOLKIG otnpiletal n Aet-
Toupyla uag térolag avrAiag;

Apxn tou raokan

Av pe To éUBONO TOU KAelvel epunTiKA TN QLAAN (elkdva 4.17)
TECOUKE TNV empAveld Tou uypouU, mapatnpolpe OtL 1o uypo
ektoEeletal pe Tnv Bla Taxumra and OAeq Tig TPUmneg. To ¢at-
véuevo autd amoTelel pa évdelEn OTL n mieon mou aokrjoaue Oto
Uypo petaddbnke oe OAa ta onpeia Tou avalloiwtn. To Blo oup-
Baivel pe TNV avtAia Tou ypUAOU TIOU XPNOLUOTIOIOUE Yid VA avu-
Ywvoupe Ta autokivnta: n mieon mou ackoUue pe To €va €upo-
Ao oto uypd NG avthiag (p;) (ewdva 4.18) petadidetal avarloi-
wTtn oto Peydlo €uBoAo, dnAadi:

P2=p1

Eikdva 4.17.
H atptyya tou Maokah

Eixdva 4.18.
Aokwvrag wukpn duvaun oto éva &uBoAo ¢ avtAlag katagép-
VOUE va unepvikiooupe ™ duvaun tou Pdpous mou aokeltat
070 QUTOKIVITO Kal va To avuwoouue pe T dMo éupoAo.
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A levikd: kKGOe peTaBoAn TnG mieong o€ OMOIOdHMOTE OnuEio
F 2 €VOG TIEPIOPIOUEVOU PEUCTOU TIOU gival akivnTo, MPOKAAEi ion
F 1 peraBoAn Tng mieong oc 6Aa Ta onpeia Tou.

Aut n npdtaon elval yvwotm] wg apxn tou MNaokd\, and To
évopa Tou MaMou guaikol Mmhatl MaokdA (Blaise Pascal) (1623-
1662), TIou TN dlATUNWOoE Yla TPWTN Popd.

H ekdva 4.19 Odeixvel Tov TPOMO Aetoupyiag ag USPAUNKNG
avtAiag. H duvaun F, aokeftat oto €uRolo, mou €xel eupaddv A,.
‘Etol 010 uypd G avtAiag (cuvriBwg AddL) aokeltal, EKTOG NG ATUO-
oQAIPIKNG, TIPSoBETN Tileon: p, =Ai‘1 . Emopévwg, olpewva pe v
apxn Tou Maokd\, to uypd aockel oto €uRoAo Tou €xel euBadov A,

nieon p, (on pe ™Mv py. To uypd ackel oto €uBolo duvaun F,:

, _ E_FR e AL
Eikéva 4.19. P> = Py A A, ) 2 = A, 1

Apxr Tou Pascal

Apxri Aettoupylag udpaulikou mieatnpio. i i i ) i )
Av to gupaddv tou gupoérou A, eival dumAdolo and 1o euadov

Tou A4, n dlvaun mou ackeltat oto autokivnto elval dimhdola Tng
dUvaung mou ackoUue e To XEpL pag (ekdva 4.18). Tevikd, n F,
elval Tdoeg popéqg ueyalltepn and v F, doeg popéq eival peya-
AUitepo TO euPBaddév tou A, and Tto A, Znuewote TN dSlagopd
MeTaEU mieong kat dUvaung. e pia udpaulikry avtAia 1 TieoTr-
plo n nieon dwatnpeital otabepr], evw n duvaun moAarAaoldle-
Tai (eikoéva 4.19).

—( ApaoTnpiéTnra

MeTtddoon méoswv

— Z0v3eoe A MIKEY Kal Jia peYAAn olplyya pe €vav MAAoTIKG OwArva YEUATo e vepod. \

— Mieoe pe 10 éva x€pt To EUPRONO TNG MIKENG oUpPLyYaqg Kat He To AAAO To €uBOA0 TG HEYAANG. Mpo- ‘
omndénoe va ooppornioelg Ta dUo €uBoAa. d

AOKelg (0teg 11 dlapoPETIKEG duvduelg; Tt ouunepaivelg;

Micon o uypo

Partp

2TV erugpavela evog uypoU aockeital n atuoo@alplkn rieon. ZUu-
Qpwva Pe TNV apxn Tou MNaokdA, n nieon autr petadidetal oe OAa
Ta onueia Tou uypou. EE dMou, oe kdBe onueio Tou uypoul umdp-
XEL udpooTaTtiky] Tieon. EmMouévwg, N OUVOAIKY Tileon oOeg orolo-
dnfnote onuelo Tou uypou, mou Bploketal oe B&Bog h amd v
e\elBbepn emedveld Tou, eival {on pe 10 dBpoloua TNG ATHO-
OQAIPIKAG KAl TNG UdPOOTATIKAG Tieong (eikdva 4.20). Zuvenwg
Ba divetar and N oxéon:

Ponwit = Parpoopapn T P 9° h

Eikova 4.20.
H migon oto A eivat: py= Payospapwi + P-9°h

( ApaoTtnpidoTnTa

Ayyilovtag 10 veEPO
TormoBgtoe €va yudAvo ToTrpL pe vepd oe a (uyapld kat pundévioe tnv €vOelEn
TNG. 2Tn OuVvEXela OomMPwEe eAappd Tnv empdvela Tou vepol MPog Ta KAtw. To j‘
AYYlYHd OOU HPETAPEPETAL OTO TMOTNPL KAl EMOUEVWG KATAypAgeTal and m fuyapld; s B et e
ZKk€Pou. ZUTATNOE KAl MPOOTIABNOE va TO EPUNVEUOELS. ﬁ/ | —
1 —= 1 | -
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ML
Kal kadnuepiviy fwry, Xnueia kai MepiBdAiov )

e

aipio XPWHA OTO OXNMA).

wpowdnmiks  Pahpifa Ta agpoldN mepléxouv €va agplo oe UYPNAA Tieon mou ovopdZetal mPowdnTIKSO (YKPL
KAEIOTR

O owAvag péoa amnd tov ornoio npowleital To uypd oto endvw PEPOG, HEoW ag Bal-
Bidag, erkowwvel pe Tov ATHOOPALPIKO agpa (onueio A) kal oTo KATw HEPOG BplokeTal
oe enaQn pe to uypd (onueio B). ‘Otav n BaABida eival kAelot), n mieon oto A eival
TOAU peYOAUTEQT TNG ATHOCPAIPIKNG: Pa = Paepiou- H TIEEON OTO B eivat: pg=pPggpiou+P-g-h.
‘Otav n BaABida avoiyel, n mieon oto A yivetal (on pe TNV ATHOOPAIPIKY, eV oto B
de petaBdMetal. H dapopd mieong peta&l A kat B eEavaykdlel To uypd va avépel
01O OWArjva Kal va ekto&eubel e tn popery orayovidiwv otnv atpdopaipd.

ITowa elvar n ovotoon Tov TEOWONTLHOY agQlov;
IToteg elvan oL EMITTMOOELS 0TO TEQLRAMOV a6 T XONON TOV CeQOTOA;
Tu yvwoiCels yiow v teUma Tov 6Lovtog;

IKn

(o}
o kai latpiki kai ®uoiki aywyn )

)

MeTpwvTag Tnv mieon Tou aiparog

MPOCEETE MWG POUCKWVOUV Ol PAEREG OTOUG KAPTIOUG TWV XEPWOV 0ag, OTav Ta KPpatdre
600 TO XaUNAd Prope(te, yla mapddetypa, otav KAvete KAUYPELG 1) «KATAKOPUPO». AuTd TO
yeyovog eival ouvénela Tou VOpou NG udpOooTaTikAG. To aina ¢elyel and Tnv Kapdld e
oplopévn mieon. Zta xaunAdtepa onuela Tou owuatog (ueyalutepo BdAbog) n mieon eival
peyaAUtepn. U autd HETPLETAL OTO AVWTEPO MEPOG TOU XePLoU Mag, Tou Bpiloketal oxeddv

oto (Blo UYog pe TV Kkapdid.

4.5 > ‘Avwon - ApxA Tou Apxipndn

‘Exelg avapwtnBel rmota duvaun dlatnpel To owUa oou OTnv Ert-
pavela ¢ 6dAaocoag drav koAuundg; Mowa duvaun kpatd ta rnAola
ot ermpavela ™m¢ 6dAacoag, ™S Aluvng 1 Twv notauwv otav
ta&devouy; lMowa duvaun OmPwWXVEL TIPOG TA MAVW TO UIMAAOVL TTou
Kpatdet To Kopttodkt rou naptotdverar otnv ewwova 4.21; Eivat n
(dla duvaun mou oe eunodidel va Rubioelg éva prnaidvi oto vepd.
Kd&be uypd aokel duvaun ota owpara mou Bubifovral oe autd.
H dUvaun autr ovopdletal dvwor. Avwor aokelTal Kal ota owWua-
Ta mou Bpiokovral péoa otov agpa (eikéva 4.21).

Elval Tio eUkoAo va onkwoelg pia meTpa dtav autr eival Bubi-
ouévn péoa oto vepd art’ 6,1l dtav Bpioketal €Ew amd autd. Zxn-
patielg v evrunwon o1t To BApog TnNG METPAG EAATTWVETAL dTAV
n BuBifelg oto vepd. Av Tnv Kpeudoelg and €va duvauduEeTPo,
n €vdel&n Tou duvapouE€Tpou otav n METPA eival p€oa oto vepd
elval pukpdtepn amd v €vdelfn étav n meérpa eival otov aépa
(eikdva 4.22). To Bdpog Tng mérpag, dnAadn n Baputik dUvapn
mou n yn aokel otnv merpa, eivar n Bla eite n nétpa Ppioketat
péoa oTo vepd eite Bploketal otov aépa. Mati to SuvaudueTpo
deixvel ukpdtepn €vdel&n Otav n métpa elval Kpeuaouévn uéoa
oTo VEPD;

Eixéva 4.21.
H dvwon ompuwyvet T0 UnaAdvt mpog Ta endvw.
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Eikdva 4.22.
H dvwon éxet katakdpuen dledBuvan kat popd mpog Ta mdvw.
To pétpo g eivar ioo  pe: A=W-W, érou W eivar to dpog
mg nétpag kar W, n dlvaun mou aokel T SUVANGHETPO OTO
owpa (n évdeidn tou duvauopgtpou), étav n métpa elvar Publ-
ouévn ato vepo.

Eixova 4.23.
Ot LeyaAUtepeg TEOELS MOV aoKouvTal oTny kATw Empavela e
nETPag mpokakodv v mpog Ta ndvw duvaun ™G Avwons.

P1< P2
Eikova 4.24.

To uypd e ) peyaAUtepn mukvoTTa aokel ato (310 owua peya-
Autepn dvwon.

To vepd aokel oy métpa pia dUvaun Tou TNV ovopdoaue Avw-
on: A. H évdel&n tou duvapouétpou, We, eivat {on pe to PETPO
g dUvaung mou aokel To duvauduetpo oty mérpa. H mérpa
loopporel. ‘Etol, étav Bploketal otov aépq, LoxUeL

W,=W,
evw otav eivat Bublouévn oto vepd:

W,+A=W,  Snhadn W,= W-A.

Enopévwg, n dUvaun mou ackel 10 SuvaUOUETPO OTnv TETPA
TPOKUTITEL WG N ouvioTapévn Tou PBdpouqg g mnerpag (W), mou
€xel POpPd TPOG TA KATW Kal TNG Avwong A, Tou €xel popd Tpog
Ta endvw (ewdva 4.22).

Mou odeinstal n avwon;

lMa va anavirjoouue Oto epwTnua, Bewpouue évav KUBo PBubl-
ouévo oe uypd (elkéva 4.23). To uypd aokel duvaun otov KUROo N
orola ogeiletal otnv udpooTartikr Tiieon. ‘ETol, omv KATw ermpd-
Vel TOU KUBou eppadou A aokeital duvaun Fa=pa-A Kat otnv end-
v Fg=pg-A. ZUupwva pe 10 VOUO TNG UdPOCOTATIKNG, OTNV KATW
empdvela Tou kUBou erukpatel peyalltepn mieon ar’ 6,1t oTnv
endvw, dNAadn pa>pg kal enopévwg Fa>Fg. H ouviotauévn oAwv
Twv duvduewv Tou aokeftal and 1o uypd otov kUBo AOyw Tng
udpooTatikng Tiieong €xel katakdpupn dleubuvon Kal eopd TpPog
Ta ndvw. H ouviotapévn autq duvaun eival n dvwon (eikéva 4.23).

Ano noiou¢ napdyovteg &aptdral n Avwon;

Maipvoupe dUo kopudtia TAacTteAivng dlou Bdpoug. Zto éva
divoupe To oxXfpa KUBou kat oto AANo opaipag kal ta Bubifoupe
M\Apwg oto dlo uypd oto ©Blo Bdbog. Metpdue Tnv dvwon ota
duo owpara. Mapampoupe 6Tt eival dla. Avtikablotolpe ™ oeai-
pa and nMAaoteAivn pe PHETAAKY (Blag aktivag kal petpdpe Tig dUo
avwoelg. Mapatnpouue 6Tt eivat (Sleq. Zuunepaivoupe 6Tl N Avw-
on dev e&aptdral amdé To oxfpa kai To BAPog TOU CWHATOG TTOU
BubileTal. Bubiloupe To éva and Ta dU0 oWuATA O HEYAAUTEPO
Bdbog kal mapatnpouue 6Tl N dvwon de PeTABANETAL. Zuprepal-
voupe 4tL, epdéoov To owua elival oAOkAnpo Bublopévo oTo uypod,
n dvwon eivar aveEdptntn Tou BdOoug oto omoio Bpioketal.

Av Bubiooupe TMAApwG Ta duo Kopudtia mAacteAivng oe duo
UYPA He JLaPOPETIKEG TIUKVOTNTEG, DlAMIOTWVOULE OTL TO UYpd [e
TN MeyoAutepn TmukvotnTta aockel otnv mAaotelivn peyaAltepn
dvwon (ewkéva 4.24).

‘Exetg avapwtnBel yiati erunAéouue mo eukoAa otn 6dAacoa ar’
0,Tt og wa Aluvn 1 ruoiva (ue «yAuko» vepd); Mnopeig va amna-
VTOEIG OTO Tapandvw epwTnUad, av yvwplilelg Tt To ahatévepo
(vepd NG BdANacoag) €xet peyahltepn mukvoTnta and 1o Kaba-
P6 vepd (vepd ™G Auvng).

Bubifoupe mA\pwg oto Blo uypd dUo KUBoUG, €vav AAOUMLVE-
vio Kal éva odepévio Blou Bdpoug. O KUBog amd aloupivio €xel
MeYaAUTeEPO OYKO. AlamoTwvoupe OTL N Avwon TOU aoKe(Tal oTo
owepevio KUPBo elval ukpOTePN, amd autrh ToU aokeltal otov
aloupvévio. BuBifoupe otadiakd tov €vav amd Toug KUPBoug Oto
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uypd. Mapatnpoupe 6Tt 000 TMEPLOCITEPO PEPOG TOU GYKOU evog QOIK"' i

, , p Lo . . Q" kal loTopia
owuatog BubiCoupe péoa ato uypd, Téoo augdveral n Avwaon mou ___—
QAoKelTal 0To oWua.

Mwe 6a uropouoaue va YEVIKEUOOUUE TIG MAPAMAVW mapatn-
PNOEG Kat va TG ouvoyioouue o€ uia npdtaon; Mpwtog o ‘EAN-
vag pabnuatikdg kat uaoikég Apxundng (3og atwvag m.X.) (EKO-
va 4.25), napartipnoe o6t étav éva owpa Bubifetal oto uypod,
KatahapBdvel Xwpo otov orolo Tponyoupévwg urmpxe uypod.
AnAadn To owua eKTOTICElI TO UYPOd, omdte n OTABUN Tou uypouU
aveBaivel. O dykog Tou uypou Tou ekTomifeTal looUTal PE TOV
OYKO TOU OoWUATOq (1) TOU PEPOUG TOU OWHATOG) Tou eivat Bubi-
opévo 0’ autd (ewdva 4.26).

>upnepaivoupe 6t n dvwon au&dvetal, otav augdvetal o Oykog
Tou uypouU Tou ekTormietal and To owpa, mou Bubifoupe o’ autd.
O Apxundng ouykévtpwoe OAeq TIG Tapandvw TAPATNPOEG Kal
dlatinwoe pa mpdTaon mou elival YvwoTtr] wg apxf Tou ApXiundn:

Ta uypd aokouv dUvapn o€ KABe cwpa mou PubileTal péoca
oec autd. H duvapn auty ovopdlerai dvwon, €ival Karaképu- EiKova 4.25.

Pn, ye Qopd TPOG Ta MAVW Kdl TO HETPO TNG IoOUTAlI UE TO Apiurdng (287-212 m.X.)

Bapoc Tou uypoU MOU E€KTOMIZETAI aMd TO CWHA (SIKOVA 4.26). | Ao T0UG EmpaveoTepous ooous G apxaibtTag. Mabnuatt-
KOG, QOTPOVOLOG, PUOLKGG, LUnXavikds. Oewpeitat o eyaAutepog

EPEUPETNG TNG EMOXIIG TOU.

Avaltimoe and ™ Piproyoagic mowo TEERAN-
Avwon=Bdapog uypou 1 Tou agpiou ToU eKToTiCeTaAL 1 ua weoomafovoe vo emAiosl o A@yuidng

Avwon=(MdZa uypou 1 tou agpiou Tou ektotideTal)-g n Gtav dLuTinwoe Tov VORo mg Gvaong.
Avalimoe oxdpo TV TEOEAEVON TS (PEAONS
) - «BEvonuro» now yodye po ) totogia wov va
uypou)-g 1 AVOPEQETOL OE QUTS TO YEYOVOC.

a7

= =
-

H apxr) Tou Apxiundn oxlel Kal yla owpata mnou Bpiokovral
oe aépla Kal SLaTuMWVETAlL 0T YAWOOoA TWV HABNUATIKWV wg eENG:

Avwon=(0ykog uypouU 1} Tou aegpiou Tou ekTormieTal): (MUKVOTNTA

A= Puypot 1 aepiov” 9~ VBUOlaua’vo

o6rou A n dvwon Tou aokeltal oe owpa Bublopévo oe uypd (A
QgpPL0) TIUKVOTITAG P KAl Vgygouevo © OYKOG (1] TO HEPOG TOU GYKOU)
TOU OoWwuaTog Tou eivat Bublopévo oto uypd (1 To agplo).

Eikéva 4.26. )

Apxri Apxipridn
H dvwon nou aokeitat 0to owya eivat ion ue To BApog Tou uypoU mou
extorifetar an’ autl: Weggipee=90 N, Wy=50 N, dpa A=90 N-50 N,
A=40 N. Wenro’mgz Wéox. Kat yp.” Ws, Wuypou':60 N-20 N, Wuypou':40 N.

{ Eidéva 4.27.
To aepdrroto dev mégtey, yiati o agpag aokel 0" autd avwon nou efoudetepuvel T0 Pdpog
Tou. To mAolo &e Bubiletal, yati To vepd aokel o€ auté Qvwan mou eE0USETEDWVEL TO BAPOG
ToU.
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Eikéva 4.28.
(a) To Bdpog Tou kUBou elvat peyaAdtepo and v dvwon mou
Tou aokel 10 vepd. O kUPog Bubiletar. (B) To Bdpog Tou KkUBoU
elvat kpdtepo and mv dvwon mou Tou ackel 0 udPAPYUPOS.
0 kuBog Kwveltat mpog v empdvela kat avaduetat. Otav n dvw-
on yivet {on pe to Bapog tou, 0 KUBOG EMMAEEL

Eikdva 4.29.
H nukvdtnTa (o) ™e nétpag elvat peyaAutepn ekeivng tou Barao-
awou vepou, (B) Tou yaptod mou T pubuilel kataMnAa kat yive-
Tat {on pe v nukvétnra tou BaAaoowou vepoU kat (y) Tou
EUhou elvat pikpdtepn amd ™y nukvetnTa Tou Bakacawou vepou.

Eikdva 4.30.
H &ikvn kat n owdepévia opaipa Exouv v dla pala. a) H
Eulvn ogaipa éxet uikpoTePN MUKVETTA and TO Vepd. EmimAé-
el B) H owdepévia opaipa éxel peyaAutepn nukvétnta and To
vepd. Bubileta.

Mwa EUNvN Bdpka 1} €va mAoio kataokeuaougvo amnd oidepo ermt-
mA€el otn 6dhacoa, evwy n owdepévia dykupa PBubifetal. ‘Evag
o1depEévIog KUBoG Bubiletal oto vepd, al\d emumAéel oTov udpdp-
YUupO (ekéva 4.28).

MNw¢ uropodue va e&nyrioouue ta napandvw @awvoueva; ote
éva owua Pubiletal kat rote erunAgel;

Ag Bewpnooupe éva owua To ormoio eival oAdkAnpo Bublopévo
o’ éva uypd. 2To owua ackouvtal duo duvduelg. To BApog Tou
kat n péylotn dvwon. To Bdpog telvel va KIvAoel To owUa TPOG
Tov TuBpéva, evid N Avwon mpPog TV eruedveld. Ydpxouv TPELg
TEPITTWOELG!

a) To Bdpog (w) Tou owpatog va eival peyalltepo and v avw-
on (A) (ewdveg 4.28a kat 4.29q).

Téte n opd TG cuvioTapévng duvaung eival pog Tov Tub-

péva. To owpa Bubiletat. Auté oupBaivel, dtav n mukvéTnTa

TOU OoWUaToqg eival peyaAUtepn and Tnv MUKVOTNTA TOU Uypou:

W=>A, l"] m- g>puypouv' g, rI] Pobparog y . d>puypou y : d rI]
pcu’)umoq> puypoﬂ
B) H davwon (A) eival akplpwg {on pe to BAPOG TOU CWHATOG
(eikéva 4.298). Téte 1o owua dlatnpeital oe otabepd BAdog,
dnAadn oute Bubifetal, oute avaduetal. Autd cupBaivel otav:

W=A, T'] m- g=puypouv' g, r’] Pobparog y . d=puypoﬂ y : d rI]
Podparog = Puypov
Y) H péylomn dvwon (A) eival peyailtepn and 1o Bdpog (w) Tou
owuaTog (elkdveg 4.28B, 4.29y). Téte n @opd TNG CUVIOTAUE-
vng duvaung eivat mpog Tnv erpdveld. To owua Kiverat mpog
v eredvela kat éva pépog tou avaduetal. Autd oupBaivel
étav:
W<A, ﬁ m- g<puypo(1v' g, ﬂ Poduaroq y : d<puypo(1 y : d ﬁ
pcu’)uawq< puvpoU
Kabwg pelwvetal 0ykog Tou oWHaTog mou eival Bublopévo oto
uypod, n dvwon tou déxetal ehattwvetal. e kdrolwa 6€on Tou
owparog N dvwon (A’) eglowvetal pe To BAPOG TOU CWUATOG.
Téte, TO OWMA eTUMAEEL
A=W, Zuvenkn tAelong
lMNa va npoBAEPoupe av €va owpa emmAéel 1 Bubiletal o’ éva
uypO, OUYKPIVOULE:
a) ™ MEylotn Avwon pe To BApog N
B) TIg TUKVATNTEG TOU OWMATOG Kal Tou uypou (ewkéva 4.30).
‘Eva owpa erimAéel dtav:

pod)pu'roq < puypou
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ZUuQwva e Tn ouvlrkn mMAeluong, av auénbel to Bdpog evog
owpatog Tou ernAéel oe uypd, Ba mpénel va augnbel kat n dvw-
on. Enopévwg, to owpa Ba mpénel va Bublotel meplocdtepo oTo
uypo (eikéva 4.31).

Av BEAeTE va eTUMAEETE TIO €UKOAQ OTO VEPO, TPETEL VA HEIW-
oeTe TNV TUKVOTNTA 0ag. Mwg; Augdvovtag tov GYKO 1) Helwvo-
vTag N pada tou owpatdg oag. Emedn sival wblaitepa dUOKOAO
va pewoete ™ pAla, xenodomnoleite Ta owoifla yia va au&roe-
Te ToV Oyko 0ag. Ta owoiBla €xouv uiken pdla kal peydlo Oyko.
‘Etol, étav Ta Qopdue, n «U€om» TUKVOTNTA* TOU OWMATOG HaG
MewveTal Kat eMmnAEoUNe eUKOASTEPQ.

O oldnpog €xel peyahUtepn TukvotTnTa and 1o vepd. Etol, pia
ouurnayng owepévia opaipa Bubifetal oto vepd. QoTdoo, pla Koi-
An (kouopla) owepévia opaipa Blag padag propel va erumAget
(eikdva 4.32). H koiAn opaipa pe tnv Bla pala €xel peyalltepo
OYKO KL EMOMEVWG UKPATEPN «UEOT» TIUKVOTNTA. Na Tov Blo Adyo
Ta mhola mou elval kataokeuaopéva and Aapapiveg emmAéouv o
BdAacoa (ewdva 4.32).

* H «uéon» mukvOTNTa £vOG 0WHATOG elval To MNAIKO TG GUVONIKAG HAZag
. L s Mo
TOU OMUATOG TPOG TO OUVOAIKS GYKO TOU: p = -

GUVOMKO

N

Q

Eixdva 4.31.
‘loadog ypapun ovoudletat n ypauun mou XapdooeTal To Oke-
Aet6 Twv neploodtepwv mholwy kat defxvet ae mooo Pabog ent-
Tpénetat va PubloToly 0To BaAacovo vepd kat EMouévwg néoo
elvat To uéytoto Pdpog Tou PopTiou MOU UMOPOUV VA LETAPE-
POUV.

\\olKri
8" kal kabnuepivy Jwn )

Eixova 4.32
H ouunayng opaipa éxet to B0 Bdpog we v kougia. H
ouunayng Pubiletal, n koupua emmAéet. To mhoio €xet peya-
Autepo Bdpog and v dykupa. To mAolo emumAéel, eva n dyku-
pa BubiZeta.

L

kai Texvoloyia, Biohoyia kai Ma@npatikd =

Eikéva 4.33. a

weehipol
Xwpoi

Otav o1 dekaueves épuarog eival yeudres vepd, n péon mukvotnTa tou uroBpuyiou
yivetat peyaAtepn and tou vepou kat to uroBpuyto Bubiletal Otav efvar yeudreg
aépa, TOTE N MUKVGTNTA TOU Elval LIKPOTELN TOU VePOU Kat To uroBpuxto avadueta.

H mukvétnta evog unoBpuxiou pubuiletal pe tnv eicodo kat €E0do vepou OTIq
deEapevég €ppatog. Me autd tov TPdmo augdvetal 1y pelwvetral To BApog Tou
UmoBpuUXiou Kal eMTUYXAveTal N KATAMNAN TUKVOTNTA WOTe TO UMoRpUxlo va
BubiZetar 1§y va avaduetal.

Me Tov (B0 Tpdro Ta Ydpta pubuifouv TNV NMUKVOTNTA TOUG QUEOUELWVOVTAG TOV
Oyko evdg agpdOaKOU TIOU UTIAPXEL OTO e0WTEPIKO Toug. AuEdvovtag Tov OYKo,
MELOVETAL N TIUKVATNTA TOug Kat avaduovtal, pewwvoviag Tov Oyko, augdvetal n
MUKvOTNTA Toug Kat BubBilovtal.

O kpokOdelhog au&dvel TV TUKVOTNTA Tou katamivovrag méTpeqg. 'ETol, pnopsl
va KoAuund oe peyalltepo BABog wote va pn yivetal avtinmrdég and ta uro-
ynepla BUpatd tou. XTo PMPOooTIVO HEPOG TOU OTOMAXOU HeYAAou kKpokodeihou
€xouv Bpebel péxpl kal meTpeg palag 5 kg.

Mropeic va €En-
yfioews ywotl ovp-
Batver owtd;
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» Xpnoigomoinoe kKal epAPHOOE TIG €VVOIEG TIOU EHAOEG:
Y3pooTaTtikiy Kai ATHOoQaIPIKN Tieon — MeTddoon Twv MECEWV OTA PEUOCTA

1. Zupm\ipwoe TIg AEEelg mou Aelmouv and To MAPAKATW KE(EVO £TOL WOTE Ol MPOTACELG TIOU TIPOKUTTTOUV
va elval emotnuovikd opBEg:

= [l{eon ovopdloupe TO ........... g OUvaung TOU AOKETaAl ............ oe W emepdvela TPoG TO
.................... mg emedvelag autig. Movdda tng mieong oto Sl eivat .......... kat ovopddeTal ............

= H mieon mou aokel €va uypd mou looppomel OVOUAZETAL .................... nieon kat ogpeiletal otnv
........................... H mileon mou aokel 0 ATHOOPAIPIKOG A€PAG OVOMAZETAL .........ccvevvnee..... TIEDT KAL
OPENETAL OTO .oeoevviiieenns ToU a€pa.
H udpootartikn mieon eivat avdAoyn ) TOU .................. and v eredvela Tou uypou, B) NG -vovvveeennne.
TOU UYPOU KAL Y) TNG ereeeeeernnnne TNG cvvvvevenreneannns

2. MaQl ye to peyalutepo adeA@d cou BéAeTe va Badioete mdvw ot WA Aaomwdn emepdveld. Na Xapaktn-
ploelg pe Z TIG TPOTACELG TWV Omolwv To TepleXOUevo elval emoTtnuovikd opbd kat pe A autég mou To
meplexOpevd Toug eival eroTnuUovikd Aaveaopuévo.

e O adeApdg oou emmuevel va TomoBetoeTe papdleq cavideg nMAvw oTig oroleg va Badicete. H drmoyn Tou:
(0) Eivar owotr, déTL €tol de Ba yepioouv Adomeg Ta maroutola oag. (B) Eivar AdBog, ddtt ol cavideg
€Xouv LeyAalo Bdpog kat €tol Ba BoulldEete eukoAdTepa otn Adomm. (y) Eivat owotr, ddtt pe autd tov
TPOMO HEIWVETE TNV Tiieon oTo £€dagog Kal €tol de Ba Boulldéete oe autd. (B) Eival AdBog, ddtt pe autd
Tov Tpdo au&dvete Tnv Tileon oto €dagog kat £€tol 6a BoulhidEete oe autd. (g) Timote amd OAa autd.

3. Zm duhavn elkkéva maplotdvetal éva UpavoueTpo, dpyavo e TO orolo
METPANE TNV UdPOOTATIKA Tiieon (To p oTo oXAua eival n évdel&n g udpo-
OTATIKAG Tiieonq). 211G POTATELg TToU akoAouBoUv KUKAwOE TO YPAUUA TTIoU
avTiotolxel otn owaotr andvinon.

a. Av aMd&oupe Tov POoAVATOAONS TNG empAvelag TG pepPBPAvng amnd
opllévTia og Kataképuen dlatnpwvtag T oto dlo Bdbog, téte n €vdel- L
&n p 6a: (a) au&nbel, (B) pewbel, (y) mapapeivel Bla, () undeviotel,
(e) Timote amd Ta mapandvw.

B. Av dimAaotdooupe To BABog oTO omoio TormobeToUue TN HEUBPAVN: TOTE
n évdelEn p Ba: (a) mapapeivel dla, (B) dumhactaotel, (y) yivel n pwon,
(d) undeviotel, () tinote amd Ta Mapandvw. s

Y. Av aAAdEoupe TO UYpPO TIOU TIEPLEXETAL OTO MAVOUETPO Kal TOTOBETooUUE €va AAAO TOU OTtoiou N
nukvétnTa eivat 1o ¥ TG MUKvOTNTAG TOU apXIkoUu uypou dlatnpwvrag tn pepppedvn oto dlo Bdabog:
TéTE N €VvdeElEn p Ba: (a) mapapueivel Bla, (B) dumAaciaotel, (y) yivel n uon, (d) pndeviotel, (€) Tinote
and Ta MapaAndvw.

3. Av petagépoupe To doxelo otnv kopudry Tou ERepeot: ToTE N €vdelEn p Ba: (a) mapapeivel da, (B)
auénBel, (y) pelwdel, (3) undeviotel, (€) Timote amd Ta mapandvw.

€. Av TormoBetooupe To uypd oe €va ANo doxelo SlapopeTikol OXrUATOG Kal TIPooBEooupe uypd €Tol
wote va Bubiooupe tnv empdvela oto Blo BABog: téte n €vdelEn p Ba: (a) mapapeivel dla, (B) au&n-
Bel, (Y) Mewdel, (d) undeviotel, (€) Timote amd tTa mapandvw.

‘Avwon - Apxq Tou Apxipidn — MAsuon

4. Zupn\npwoe TG AEEelq mou Aeimouv amd To MAPAKATW KEleVO €10l WOTE Ol TIPOTACELG TIOU TIPOKUTITOUV
va eivat emotnuovikd opbEq:

= e KABe owua mou BubiCetar péoa oe uypd 1 aéplo, aokeiralr duvaun Tng omoiag n dlevbuvon eival

.................. Kal N @opd TMEOG ............c......... H dUvapn autry ovopdletal ...................... TO UETPO TNG
dvwong ooUTal PE TO ..ocveeee.... TOU ovieiiieiieien, Tou ekTomi(eTal and To CWUA.
= Otav éva owua ermmnAéel oTo UyPO, TOTE N .ooooeeeeeeeennnnnns elval {on pe o .oooveeves TOU OWMATOG.
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Na xapaktnpioelg pe  TIg MPOTACELlG TWV OTolwv TO TEPLEXOUEVO elval emOTnUoVIKA 0pBd Kal pe A autég
TIOU TO TIEPLEXOUEVO TOUG elval €MIOTNUOVIKA AAvBaoUEVO.

a. Otav éva ocwpa Bublotel oe peuotd, n BapuTikry dUvaun TIOU 1 yn Aokel og Autd MELWVETAL.

B. H dvwon ogeietal o dlapopd TIECEWV TOU PeuoToU OtV KATW Kal TNV endve ermpdvela evog oWUATOG,.

Y. H dvwon elvat aveEdptntn amd 10 oxfiua kat 1o BApog Tou cwuatog mou Bubifetal oe peuoTo.

d. Otav 1o B0 owpa BubiCetar oOAOKANPO Ce JLAPOPETIKA PEUCTA, 1 dUvapn tTng Avwong TIOU TOU ackouv
elval dia.

€. Otav n mnukvotnTa €vdg owpatog eival pikpdtepn 1 {on pe v MuKvOTNTA Tou UypoU Héoa OTo Oortoio
elval Bublopévo, téte TO OWUA eMIMAEEL OTO UYPO.

‘Eva prnaAdvt yepdto pe agplo Ao avuPwvetal otov agpa ylatl: XTIG TPOTACELG TIOU aKOAOUBOUV KUKAW-

0e TO YpAuua Tou avtlotolxel otn owotr andvrnon.

i. H mukvétnTa Tou agplou nAiou eival pikpdtepn amd TNV MUKVOTNTA Tou agpa.

ii. E&atiag tng mieong amd to Ao To omolo Bploketal péoa oto UMaAdvi, aokouvTal SUVAELG TIOU N
OUVIOTAPEVN TOUG €XEL GOoPA TPOG TA eMAVW Kal PETPO HeyalUTepo amd To BAPOG TOU MPmaAoviou.

iii. EEartiaq tng mieong tou a€pa o ormoiog mePBANEL TO pmaAdvi, aokouvtal SUVAUELG TIOU N OuVIOTa-
HEVN Toug €xel PopPdA TPOG Ta eMAVW KAl PETPO HeYOAUTEPO amd To BAPog Tou pmaloviou.

iv. Yrndpxel kevéd aépa mdvw amd tnv atpuéopapd.

2To oxfua maplotdvovtal Teelg BEoelg evog oldepéviou KUBou KabBwg Bubiletal péoa oe doxelo pe vepd.

i. 2 B6€on A va oxedlaotolv OAeg oL duvdpelg mou ackouvtal and To vepd
ogTov KUpo.

ii. Na oxedlaotolv ol avwoelg Kal OTIG TEELG BE0elg Kal va OUYKPLOoUv WeTa-
&0 Toug.

| —
. . ; . . BEon A -
iii. ZTIq MPOTACcElg OU aKoAoUBOoUV va ETINEEEIG TO YPAWUMUA TTIOU QVTIOTOLKE! 0N {

OWOTI anavtnon. féon B —‘
A. Otav au&dvetal to BdBog tou uypou, n mieon Tou uypou eival: (a) peya- (

Aitepn, (B) ukpdTepn, (Y) Bla. BEon r '
B. ‘Otav au&dvetal 1o BdBog Tou uypou, N Avwon Tou aokel eivat: (a) peyalu- . = 'J

tepn, (B) HkpdTepn, (y) Bla.

» E@QAappooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHEVEG ATIAVTHOEIG YIa TIG EPWTHOEIG TOU aKoOAouBouv
YdpooTaTik kai ATHoo@aipiK mieon - MeTrddoon Twv MECEWV OTA PEUOTA

Ze Ja erpdvela ou €xel KaAUPBel and TAaoTeAivn TormobeToUpe €va opBoYWVIO OIBEPEVIO KOUT( WoTe va
QAKOUMMA OTtnVv TAQOTEAVN e duo TPOTIOUG: (a) Pe Tn PeyAAn empdvela Kat (B) Me Tn MKEn empdavela. e
nola meplmwon 1o kouti Ba BouldEel Teploocdtepo otnv MAacteAivn; Na e&nynoelg tnv emoyry gou.

21 dmAavn elkova naplotdveTal ua udpaullkr avtAia n oroia meplExel AAdL.

210 €upolo 1 aokoupe duvaun Fy. Av yvwpiCoupe 6Tt TO euBaddv Tou epfo- = Fz
Aou 2 eival evranAdolo tou guBadou tou guoAou 1, va ouykpivelg ) duva- f F1

un F, ou aokel 1o €uBolo 2 e Tnv F;. Na artloAoyroelg tyv andvrnor| oou.

Mrmopeig va epunveuoelg yiatl: (a) Ot KauAeg €xouv peydha erinmeda TéEN-
pata; (B) Ot okiEp popouv xlovomedIAg; (Y) Ta Tpaktép €xouv eapdld AAoTl-
Xa; (B) «KoBovtaw ta dAXTUAG pag étav onkwoouue €va Bapl déua amnd To
viula mou eivatr depévo; (¢) Ta mamoutola Twv AaBANTWV €Xouv TEAUATA e
kap®Ld; (ot) ‘Eva akoviopévo paxaipt kopel kaAuTtepaq;

Na ouykpivelg tnv mieon tou vepou otov TuBuéva evog otevol owArjva Ugouqg 10 m pe tnv mieon mou
erkpatel oe pa Apvn oe BdBog 10 m, av yvwpilelg 6tL 0 ocwArjvag eival yepdrtog pe vepd amd v
napandvw Afuvn.
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10.

To udpootatikd napddo&o. >tn dmAavn ewkéva maptotdvovial tpia doxeia

dlapopeTikoU oxrjuatog Ta oroia meplExouv uypd oto Blo UPog. (a) Na

OuyKpivelg Tig TiiEoelg otoug mubuéveg Twv doxelwv. (B) Na ouykpivelg Tig ;
duvdpelg ou ackouvtal and To uypd otoug mubuéveg Twv doxelwv. (y) Na [ l E’ l
OUYKpPIVelg TIG dUVAlELS TTIOU aokoUv Ta doxela oto Tpamédl mMAvw OTo OTtolo

looppotouv.

To alelpt mou Paivetal otn dmAav €lKOVA CUOKEUALETAL O «KEVO» AEPOG,
OnAadry amd TN cakoUAa agalpeital o atpoo@alplkdg agpag Kal Otn Ouve-
xewa oppayifetat. (a) Mmopeiq va €&nynoelg yia moto ASyo To mepLTUAlyua
KOA\deL oto aAeupt; (B) Mmopeilg va mpofALYelg Tt Ba cupBel edv pe pa kap-
@{toa dNUIOUPYNOELG A MIKEY] OT) OTO MEPITUALYUQ;

A
MEA EYIKEYAL!
£F KENO AEFDL

Méuwoe éva motpl PExPL 1o xelhog Tou pe vepd. Bdhe €va ¢@UA\O xaptioU
ota xel\n tou motnplou. Mieoe pe tnv MaAdun cou To XapT( ota xelAn Tou
notnpEoU Kat avartodoyuploe TO TOTHPL TAvw amd pia Aekdvn. To vepd de
xUvetal. Mmnopelg va egnynoelg ylati oupBaivel auto;

‘Avwon - Apxni Tou Apxipidn - MAslon

Na xapaktnpioelg pe 2 TIG MPOTACELG TWV OMOlwV TO TEPLEXOMEVO €ival €MOTNUOVIKA opBd kat pe A

QUTEG TIOU TO TEPLEXOUEVO TOUG eival €TIOTNUOVIKA AavOaouévo.

a. Kohuundg mio eUkoAa otn 8dAacoca and 6,1t otnv Tioiva.

B. Mwa wkpny owepévia opaipa Bubiletal ato vepd, evwd pia PeydAn EUAN emumAEEL.

Y. Ta unoBpuxia urnopouv va avaduovral kal va kataduovral otn 6dAacoa.

Na attiohoyrioelg Tnv €MAOYY) OOU.

Mépoe €va pIkpd TMAAOTIKO PMOUKAAL pe vepd NG Ppuong kat deno€ to o’ €va doxelo yepdto pe TO

(dl0 vepd. Tote Ba mapatneroelg 6Tt To UMOUKAAL TIAEEL, evdd eival OAOKANPO BuBLoPEVO akPLBWG KATW

and Vv empdvela Tou vepou.

a. Na oxedldoelg Tig duvdpelg mou agkouvtal oto PMoukAAl Na umoAloyioslg ™ ouviotapévn duvapn
Tou aokeftal oe auto.

. BubBiCoupe OAOKANPO TO WMOUKAAL PHECA O OWOTVEUMA KAl TO agrjvoupe. Mpog ta mou Ba Kivnbei;
E&nynoe.

Y. BubiCoupe oAOKANPO TO WMOUKAAL péca oe aAatdvepo Kal To agrjvoupe. Mpog ta mou Ba Kivnbel;
E&nynoe.

AlvovTal Ol TIUKVOTNTEG: Pyepop=1.000 %, Poworvedparos =800 %, Pararévepou=1-200 %

‘Eva mAolo popTtwuévo Ue eumopelpata SlamAéel Tov ATAAVTIKO wkeavd Kal HECw Tou moTtapoU Tou Ayi-

ou Aaupevtiou @BAvel ot Aljuvn Mitotykav oty omnoia Bpioketal To Aldvi Tou Zikdyou érou Kal Eepop-
TWVEL

i. Na ouykpivelg TiIg avwoelg TIou dExeTAL TO TA0(0: @) oTov wkKeavd B) O0To AAVL TIPWV EEPOPTWOEL Y)
01O AMUAVL apoU EEPOPTWOEL.

ii. Ané TIq MAPAKATW TPOTACELG va eTINEEELG AQUTH TTOU avTloTolxel otn cwotr| ardvtnon: To mAoio Bubi-
Cetal Teplo0dTEPO OTO VePd eVl elval POPTWHEVO (a) Kat TIAEeL oTov wkeavd (B) kal TAEeL otn Aluvn.

iii. To mM\olo @BAvel oTo AlAVL KAl EEPOPTWVEL TO PopETIO Tou. (a) MdTe aokeiral yeyaAltepn dvwon OTto
m\oio; Otav eivat poptwpévo 1§ étav eival adelo; (B) Ze mola amd Tiq dUO MAPATAVW TEPUTTWOELG
BubiCetal meploodtepo ot BAANACOQ;

Na Jlkalohoynoelg TiG €MAOYEG OOU.
Alvovtal ot UKvOTNTEG: Tou BaAacovol vePOoU: dgg vepos= 1.030 P

Tou vepoU ™G AUVNG: Pugpotnine=1-000 ey
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11. 'Eva motipl eivat yepdto pe vepd. Ztnv empdveld tou erimiéel éva maydkl.
a. To maydkt Ba enéniee OTO OWOTIVEU,;
B. To maydkt Aewwvel. ©a xubel vepd amd To TOTNPL;

Y. 2 a epnuepida datuntwveratl n drnoyn: «Mia av&non tng Beppokpaciag g yng 6a eixe wg amo-
Té\eOua va AWOOUV TA TayoBouva TwV TIONKWY TIEPLOXWY, ondTte Ba avéBel N OTABUN TWV WKEAVWV>.
Juppwvelq pe tnv mapandvw driown; YmevOupuiCoupe OTL Ta mayoéBouva Tpogpxovtal and Toug maye-
TWveg ™G &NpPas.

AlvovTal Ol TIUKVGTINTEG: Pyepop=1.000 %, Powonvedyaro =800 %, Prayou=900 %, Pearacowos vepos= 1.020 %.

12. Ze wa Tuyaptd umndviou torobeteital éva doxelo pe vepd. H Tuyapld deixvel 195 N.
a. 210 doxelo TomoBeteiral pa nmétpa Bdpoug 8 N. H nétrpa Bubiletal otov nmubuéva tou doxeiou. Mola
vouiCelg 6Tl Ba eival n évdelEn g Cuyapldg;
B. ApalpoUue Tnv METPaA Kal torobeToUpue oto doxelo €va Ydpt Bdpoug 2 N. Mowa Ba eival n évdelén
™™g Cuyapldg, étav to YApL koAupmdel oto vepd Tou doxelou;

13. [IAedon o€ uypd rou dev avauetyvuovrat. Otav oe éva doxeio MINAKAS 4.3
TomoBetnBoUv uypd mou dev avauetyviovral, Onwg vepd Kat
2 2 2 o A 2 2 2 YAk MukvétnTa oe —97 Zeipd

AAdL, TéTE QUTA LoOPPOTIOUV E€TOL WOTE TO TUKVOTEPO UYPO cm
va Bploketal otov nubuéva Tou doxelou Kal To AtydTepO TUKVO hadt 09
OTnV eMPAVELD. Z€ EvaVv OYKOUETPIKO KUNVSPO TomoBeTolvTal Ns"f’ 1.0
Tpla uypd kat Tpia oteped and daPopeTikA UAkA. Me Bdon YéiapYUpoq i
To dmAavé mivaka 4.3 va kaBoploelg tn Sladoxikr oelpd He FIU 0 g:

, . ayo g
v omnoia 6a L.oopPEOMHCoUV. ,Y N

XdAuBag 8

ONOR.WAKO

5 . . 7 ’ e , k 7
2’ QUTEG TIG AOKNOELG 1) TIUKVOTNTA TOU VEPOU va AQUBAVETAL (0N HE Pygpop=1.000 m—gs Kal 1 ermtdxuv-

. k k
on g Baputrag g=10 sﬂz » Poaracowos vepos=1.020 migsv Pypuoos=1.930 migs

Y3pooTatiky kai ATHoo@aipiK mieon — MeTddoon Twv MECEWV OTA PEUOCTA

1. 210 dmAavd dldypauua divetat n PETABOAr TNG ATUOCPALPIKNG Tiie-
ong oe ouvdptnon Pe to UYog amd tnv emgpdvela g yng. Na urno-
Aoyloelg ™ peTaBoAr] g mieong otov mubuéva evédg doxelou Tou
meplExel vepd oe BdaBog 50 cm, KABWG auTtd peTapEpeTal amd Tnv
emedvela g 6dAacoag (UPog 0 km) otnv kopupry Tou ‘ERepeot S L L R e
(Gyog 8 km). §0.000  100.000
YnédelEn: Oswpriote OtL n emrdyuvon tng BapUtntag otnv Kopuen arp. mieon (pa)

Tou ‘ERepeot elval (on pe aut otnv em@dvela tng yne.

%ﬁ“

[

uapeTpo (km)
s

(=]
=

2. 'Evag pabntig ompwxvel ue To SAKTUAS Tou To HOAURL Tou otn oelida Tou TeTpadiou Tou aockwvtag duva-
un 10 N. Edv 10 gupaddv g empdvelag ¢ pumg tou poAuBlou sivar 0,08 mm?2, va Bpebei n mison
Tou aokel n putn tou poAuBlol otn oeAida Tou TeTpadiou oe P,.

3. 3 éva mhoio dnuloupysital Adyw ag oUykpouong éva priyda mou €xel eypaddv 100 cm? os BdBog 3 m
arné v em@pdvela Mg 6dAacoag. Ma va eunodicoupe TNV €l0p0r] ToUu vepoU OTo TAo(o, ToroBeTolpe
éva EUAlVO TUa oto priyda. Moto eival To PETpo TG eAdxIoTng dUvaung TIoU TIPETIEL VA AOKIOOUE OTO
MOMA wote va gunodiocoue TNV €l0por] Tou vepou;
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4. ’'Evag duUtng Bploketal oe BABog 50 m. (a) Na umoAoyioelg tnv mieon ota TUUMAva TwV AuTIWV TOU KaBwg
KalL To YETPO NG duvaung mou ackeital and t 6dAacoca oe autd, av yvwpilelg ott To euaddv g er-
QAvelag Twv TUPMdvwy evdg autiol eival mepimou 1 cm? B) Av o dUTng aviéxel 0 OUVOAKN Tiieomn 5
ATHOOPAIPWY (TEVTAMAAoLa TNG ATHOOQALPIKNG), TI6o0o eival To péyloto BABog mou uropel va Kateel;

5. To gupaddv Tou peydou Kal Tou HIKPoU euBéAou piag udpaullkig avtAiag sivat 1500 cm? kat 300 cm?
avtiotolxa. Mwa pnxavr) Bdpoug 800 N Bpioketal oto peydho €upBolo. Mdéon duvaun mpémel va aoknBel
oTo MIKPO €uPRoAo, oTe va avuPwlel n unxavi;

‘Avwon - Apxri Tou Apxipidn - MAsuon

6. Mia xrva erumAéel oto vepd plag Aluvng éxovrag to 25% Tou GyKou Tou owpatdg Tng oto vepd. Mola
elval n péon mukvéTNTa TNG XNVAg;

7. 'Eva kiBwtio €xel oxfipa kUBou pe akur) 0,5 m. To kiBwTo Juyilel 250 kg. Av To apriooupe oTo vepd, Ba
emmAevoel 1§ B6a Bublotel; Na dikalohoyrioelg tnv andvinor cou.

8. Amd éva vaudylo tou 50u T.X. awdva avacuUpetal pe Tn BoriBela evég kakwdiou amd BdBog 500 m éva
XPuod ayoAuatido pdaZag 10 kg. Na umoloyioelg (a) T duvaun tng dvwong Tou ackeltal oto ayaAua-
T(dlo. (B) ™ dUvaun ToU ackel To KAAWSIO OTo ayaluaridlo, av Bewpriooupe Tl
avaoupetal pe otabepr) taxutnta. (y) Tn SUvaun Tou aokel To KOAWSIO OTO k
ayaApatido étav autd Bpioketal oAokAnpo €Ew amd 1o vepod. & ==z

9. Ta maydBouva eival koppdTia MayeTwvwy TG ENEAG TIOU ArtoKOTITOVTAL KAl ETTL-
mAéouv oTn BAAacoa. Me Bdon Tig TUKVOTNTEG TTdyou Kat BaAdooilou vepoUu Wro-

peig va Bpelg éoo PEPOG Tou dykou Tou mayodBouvou eival Bublopévo oto vepod;
NMEPIAHWH

0 Mieon ovopdZetal To TMMAKO NG KABeTNG dUVANNG TIOU ACKE(TalL 0g pia ermedvela mpog To euBaddv Tng
eMPAvelag auTiG.

0 Ydpootatikn tieon ovopdletal n mieon mou ackoUv Ta uypd Tou LooppoTtioulv.

0 H udpootatikn mieon eivar avdloyn TG TukvOTNTAG TOU UypoU, Tou BdBoug Kal TG emrdyxuvong tng
BaputnTag.

0 Kd&6e petaBoAr} tng rmieong oe omolodnrnote onueio evog meploplopévou peuctol TPokalel (on petaBoAn
™G Tieong oe OAa Ta onuela Tou.

0 Atpoo@alplkr] mieon ovoudletal n Tiieon mou ackel N atudopalpa.

0 H udpootatiki Kat 1 atpgooalplkn tieon ogeilovral otn Baputnta.

O H tyA Tng atpoo®alplkng mieong pewwvetal 6go au&dvel to Ugog amd v empdvela g 6dhacoag.

0 Avwon ovopdZetat n dUvaun Tou ackolv Ta peudtd oe kKdBe owua mou PBubietal oe autd. H dielbuvor)
™g elval katakdpuPn, n eopd TG avriBetn Tou Bdpouq Kal To PETPO TnG (00 ue 1o BApPog Tou uypou
TIOU EKTOTICEL TO OWUA.

0 ‘Eva owpa emumiéel étav n dvwon tooutal pe 1o Bdpog Tou. Ta owuata Tou emmAEoUV €XOUV TIUKVATN-
Ta WKPATEPN and Tnv TUKVATNTA Tou uypoU péoa oto omoilo elval Bublopéva.

BAZIKOI OPOI
Micon ATUoo@alplkn Ttieon Apxr) Tou ApXIUdn
Ydpootatikn Tieon Avwon MAelon
Apxry Tou MaokdA
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Boyiatzep, o1 pikpoi 1a€1Siwte¢ tou 6100TAUATOC

To 1977 ekto€elOnkav and ug¢ H.M.A. 600 SiactnuénAola Pe 10 Ovoua
Boyiatzep (Voyager) pE okond va OUYKEVIPWOOUV NANPOPOPIEG YIA TOUG
e€wiepikoU¢ nAavhAteg tou nAlgkoU PAG ouothpyatoG. XAPEPA Kal ta &uo
Boyilatzep ouvexizouv 10 1a€i6I toug €€w and 10 nAIaKO pag oUoTNUa Kal
pag otéAvouv nAnpo@opiec yia tov koopo €€w and autd. Xta Siaotnué-
nAola undpxel nxoypapnuévo pAvupa o€ 55 Siapopetikéc yawooeg Hetacl
wv onoiwv Kal ta apxaia EAAnvikd, kaOwg kai &idpopol nxol and tn yn
npokeigévou va afionoin®olv yia thv avayvwpion pag and twxov e€wyni-
va, vohpova ovia. H npayyatonoinon evég tétolou ta€i6ioU anaitovoe 1epd-
oua nood evépyelag. Kdbe Siaotnpdénnoio, nou zolyize 815 kg, xpeidoin-
ke otnv egktdé€euoch tou 700.000 kg kaloipga. H xnuikA €vépyEla autwv
WV KAUoigwv petatpdnnke oe Oeppikh. H gvépyela yia th Agitoupyia twv
opydvwv nponAde and tn &iadoxikN peIaTponn NUPNVIKNG OE OEPUIKN Kal
1€eAikd o€ nAeKIPIKN evEPyeEld. ZUPNANPWHATIKG XPNOIYONOINONKE Kal n
evépyela akuvoBodiag andé tov nAio.

Ze autd 10 kepAnalo O6a pddoupe yia UG SIAPOPEC HOPPEC EVEPYEIAC, TN
pewatponn tng evépyelag and pia poppn oe AAAn kKabwg Kal yia tn Siatn-
pnon Ing evépyelac.
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KE®AAAIO 5

\‘ou(n’
8" kal loTopia

Eikova 5.1.
«Tup 10 aellwov» dwrd n awwva: Aia dapkods aMayrg.
HPAKAEITOZ

\solKri
8" kai MepiBdAlov

Eikéva 5.2.

Koupéir.
[MetpeAaikds otabudq mou kaiyetal katd m Oldpkela ToU MOAE-
wou Tou flepatkou KOAmou. H ypnotwormoinon evépyelag eivat
anapaitm yia m Aetroupyia mg avBpwrvng kowwviag. Opwg
0 MOMEG MEPUTTWOELS, UMOPEL VA MPOKAAEDEL OKOAOYIKEG KaTa-
OTPOPES.

Eikéva 5.3.
Nagopetikd ottyudtuna and mv kivnon evog BAUAToq kabwg
Slarepvd éva prido. Apxika kweltat pe tayitra 800 mjs. Exet
evépyela. MMookaAel petaBoAEs.

ENEPIEIA: MIA GEMEAIQAHZ ENNOIA THZ O®YZIKHZ

O1 apxaiol ‘ENAnveg ¢iAécogol avalitnoav ta ototxeia arnd Tta
oroia aroteAe(tal 0 KOOUOG Kal MPooTIddnoav va pUNVelcouV TIG
petaBoAég mou oupBaivouv otn @uon. O AplototéAng nioteue 4Tt
0 kbouog ouykpoTteTal and téooepa otolxela, TN PwTd, To vePo,
™ yn Kat tov aépa. And autd To «mup», OnAadr n Qwtld, CUp-
BoA\le TIq ouvexelg aMaye€g mou PA€noupe yUpw pag. O Hpd-
kAertog Bewpouoe OTL pévo To TUP elval To MPWTAPXIKO OToLXE(D
and To omnolo yevviouvtal 6Aa Ta Ovta Kal 0g autd emMavéPxXovTal.
To nup de xdvetal, aM\d naipvel KABe TOCO JLAPOPETIKEG LOPPEG
kat mepvdel and ddpopeq karaotdoelg. OAa ta undlouna aAAd-
Couv: «ta mdavta pew. ‘Etol, ya nmpwdtn gopd otnv lotopia eppa-
vietal n avti\nyn g dlamipnong evog peyéBoug (nup) To oroio
uropel va al\Alel pop@ég, aMd TeAlikd dlatnpeital (eikéva 5.1).

H mapandvw droyn tou HpdkAertou enaviABe OTO TPOCKAVIO
Tov 170 awdva Pe TV eloaywyn Uag kawvoupylag yla Tnv ernoxn
autr évvolag: g evépyelag. O dpog xpnaluoro|enke apxikd and
Ttov Fahikaio, xwpilq Suwg ermotnuovikd optopd. H pilda tng AEENQ
elval apxaioeMnvik} and to ev (U€oa) kal €pyo, dnAadry onuaivel
NV €0WTEPLKN KavOTNTA KAMoou va mnapdyel €pyo. MOAG Ouwg
npwv and 200 nepinou xpdvia n €vvola aréKTNae EMOTNOVIKO TepLe-
xopevo. Ou puaikol aflomoldvrtag TV €vvola TnG evépyelag Katd-
pepav va meptypdyouv pe eviaio TEOMo @awvdueva, Onwg Ta Kivn-
TIKA, Ta BePUIKA, TA NAEKTPIKA, TA QWTEWVG, TA NYNTIKA KAl TA XNHL-
kd, Ta omola wg téte avripeTwrtiovrav wg aveEdptrta PeTa&y Toug.

2TIG apXEG TOU €lKoOoToU awdva, n €wola NG eVEPYELQQ AroTE-
Aeoe T Bdon ya va datunwboulv dUo and TiG oUYXPOVEG PUOLIKEG
Bewpleq: n Bewpla ™G oxetkdTNTAG KAl N KBAVTIKY Bewpla Kat e&e-
AxBnke O Kevtplkrl evOTomMTIK évvola TNG YAWOoOoAg Tou XPnOolo-
ToloUv ol pualkol yla va meptypdyouv Ta Pavopeva Tou PEAETA n)
EMOTAMN TNG PUOKAG. Erum\éov, n evépyela eival n €vvola mou ouv-
O€el TN QUOIKY HE TIG ANAEQ PUOIKEG ETILOTAEG Kal TNV Texvohoyia.

IAueEPa OAol elpaote eEolkelwUEVOL UE TNV €vvold TNG EVEPYEL-
ag (ewodva 5.2). Evépyela pe ™ Hop®r TNG akTvoBoAiag €pxetat
ot yn and Tov HALo, TIEPLEXETAL OTIG TPOPEG TIOU TPWHE Kal dla-
mpeel ™ Zwn. Mapdho mou n evépyela eival n o dladedopévn
€vvola OTIG (QUOIKEG ETIOTNMEG, O OPLOWOG Tng eival Wiaitepa
dUokolog. [1w¢G Ba mpooeyyioouue v &wola NG EVEPYELAS;

O dpopéag dtav TPExeL, €xel evépyela. O AATNG otav mndd, €xel
eniong evépyela. Mia yAdotpa mou mEPTEL and €va PIMaAkOvL €xel
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apket evépyela kal Boultdlel Tnv opo®r) evég autokivriitou. Ot
dvbpwriol, Ta {wa, Ta GUTY, Ta dldPopa avtikelueva €xouv evép-
vela. Qotdéoo, mapatnEoUe TA AMOTEAECUATA TNG EVEPYELAG MOVO
étav ekdnhwvetal éva gavépevo, pia petaBoAr. Aéue ot étav n
evépyela petapgpetal and €va owua oe ANO 1] HETATPEMETAL
and pa pop®ry oe AN, mMPoKaAei METABOAEG (eikdva 5.3).

levikdTePQ, N evépyela eppavieral pe S1IAPoPeg HOPPES, HETA-
TPéneTal and pia poppr o€ AAAR, aAAd Katd TIG METATPOMEG
NG N OUVOMNIKN evépyela diatnpeital. O urmoAoylopdg TG evép-
YEIOG TIOU METATPETETAL AMd A Pop@r) o AN 1| HETAPEPETAL
and éva owpa oe AN\O JIEUKOANUVETAL O€ HEPIKEG TIEPUTTWOELG HE
Vv eloaywyr evég véou uoikoU HeyeBouq: Tou €pyou.

5.1

‘Epyo kai Evépyela

H AéEn €pyo xpnowormoleitat otnv Kabnuepwn (wn pe dago-
PETIKA onuacia and autrjv pe Tnv oroia Tn XPNOLUOoTIoloUE OTn
Quolkn. MNa mapddetypa, ol meploodtePol Aéve OTL N KATAOKEUN
G Yépupag Plou-Avtipiou fitav éva dUoKoAo €pyo.

H mpwtn avtiinyn ya v évvola tou épyou ¢aivetal OTL mpo-
épxetal and Toug apxaioug ‘EANveg. Anuioupynibnke wg amoté-
Aeoua TNG mpoomdBeldg Toug va gpunveloouv nwg elval duva-
TéV va avuPwbel éva Bapl avrike(pevo aokwvtag MIKery dUvapun
pe Tn Bonbewa evdg poxAol (elkdva 5.4). ZTIG apx€g tou 170u
awva o MNakhaiog cuvéAaBe Tov OUCLACTIKO XAPAKTHPA TNG EVVOlL-
ag. Mapatmpwvrag Tov TPOMo nou Tornodetolocav MAcCAAOUG OTO
€dapog, dlariotwoe OTL TO aMOTEAeTuUa TTav ouvdUAoUOG TOU
Bdpoug ToUu OPUPLOU TIOU XPEnouuoroloUoav Kal Tou UYoug amd
TO omnoio €negte (eikdva 5.5). H duvaun (Bapog) kal n HeTatod-
mon (UYog) ¢aivetal va ouvdéovtal pe kdrolo Tpomo. To 1829
o MdA\og Quolkdg KopldAlg amokdAeoe To yivOuevo TG duvaung
Me Tn uetatdrion, €pyo.

2AMEPQ, HE TNV €vvold TOoU €pYou TEPLYPAPOUNE TN HeTagopd
N ™ petatporny g evépyelag Katd tn dpdom wag duvaung. MNa
napddetyua, étav Taktomnolelg Tn BIBAOONKN cou kat aveBadelg Ta
BBAla armd to xaunAdtepo pdgL TG oTto UYNnAdTEPO, Ba Koupa-
oteiq. Ta BBAia, péow TG dUvaung TOU TOUG QAOKE(G, armokTouv
evépyela. Amd Tov opyavioud OoU PETAPEPETAL evépyela aTta BIRAl
Kal ylia va tv avan\npwoelg, a xpelaotel va ¢ag. Xpnotdornot-
olpe To QuUOKS PEyebog €pyo yia va ekppAoouue TNV moodtnTa
evépyelag mou peta@épetal and eoéva ota BiRAia.

‘Epyo éuvaunc

‘Otav avuywveral omolodNrmoTe owpa, acke(tar o' autd ua
duvaun Touldxlotov {on pe 1o BdApog Tou. Aéue éTL n duvaun
napdyet épyo mavw OTO OWMA. XTnv elkéva 5.6 0 aBANTAG avu-
Ywvel TNV undpa ackwvtag o’ autry duvaun. Oco n undpa ave-
Baivel, n duvaun napdyet épyo mdvw tng. Otav o abAnTng Kpa-
Tdel akivntn TNV undpa, n duvaun dev mapdyel €pyo.

\\omﬁ
8" kai loTopia

Eikéva 5.4.
To KoptTodk! TG etkdvag avuwvel eukoda Tov natépa tou. Ooo
1o Kovtd Bpioketal o natépag atov Géova mePLOTPOPIIG, T600
LiKodTepn elvar duvaun mou aokel To kopttadkt. H 16éa va ouv-
Oefel n dUvaun mou aokeltar og éva owua pe T UETATOMION
anodidetar otov Apxundn (30¢ mX. awvag) kat otov Hpwva
tov AAe€avdpéa (1og X, awvag).

\\omri
8" ka1 loTopia
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Eikéva 5.5.
000 ynAdtepa onkaver 10 Xépt ToU 0 epydtng kat 6oo Bapu-
Tep0 elval 0 0pupl, Té00 Pabitepa To Kapp( eloXwpel 0TO
ndrwua. Avt n naparipnon odnynoe tov fakikaio va ouvdé-
oeL ™ dUvaun [e T eTatémon.

Eikdva 5.6.
0 abnmiq aokel duvaun (F) omv undpa mou mpokaAel v
avigwon) e oe Upog h. Aéue 6t n F napdyet éoyo otnv und-
pa. Evépyela petapépetar and tov abAnti omv undpa. O abAn-
¢ Koupdletat.
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Eixdva 5.7.
To épyo wag duvaung umopel va elvat Betkd 1 apvnTikd. (a)
To dhoyo aokel duvaun oto kapo. To kdpo petatomiCetar H
duvaun kat n petardruon €xouv v dla katedBuvon. H duvaun
napdyet Betikd Epyo. (B) H toouliBpa aokel duvaun oto matdi,
my PPN, Mo avtloTéxetat oty kivnan Tou. H TouBr Kkat n Leta-
éruon elvar avtibetes. To épyo S ToiBrg elvat apvntikd.

Eikéva 5.8.

To aydpt mou kdBetat oto petafwtd xaAdkt petatoniletal ndvw
010 ndtwya katd Ax and pa opildvtia duvaun F mou aokeltat
and 10 koplto. H Suvaun tou Pdpoug w kat n Fy elvat kata-
KOPUQES Kal EMOUEVWS KABETe 0T etatomion. Aev mapdyouv
&pyo 17 10 €pyo Toug elvat (oo pe to 0. H duvaun F mou aokel
0 Kopltot elvat mapdMnAn ot petardruon kat mapdyet Epyo.

Ano tl g&aptdral To EPYo uIaG SUVOUNG;

‘Ooo Baputepo eival éva owpa To oroio avuPwvelg, TO00 TEPLO-
odtepOo koupdleoal, dOTL mapdyelg peyalutepo €pyo. AnAadr, To
g€pyo e&aptdrat and tn dUvaun Mou aoKe(Tal 0To Owa. EmmAé-
ov, 1 dpaotnEéTnTa Yiveral To KOUPAOTIKY), av TO OWUA TIPETEL
va avuPwBel oe peyallitepo UYog. Apa, To €pyo eEaptdral Kal
and Tn PeTaTdnon Tou OWUATOoG.

levikd, pa duvaun mou ackeltal o’ éva owua uropel va napd-
vet épyo (W) mdvw o’ autd Otav To owua METAKlvelTal Ztnv
arm\ouotepn Teplmtwon, émou n dUvaun eivar otabepry kal 1o
owpa peTaklveltal katd tn dlelbuvor g, To €pyo oplleTal wg
TO Ywopevo g dUvaung emi Tn PEeTaTonon Tou OWUATOG.

AnAadn):
‘Epyo = Alvaun x Metardrmion
1 OUMBOAIKA:

W=F- Ax (5.1)

Movadeg Epyou

To €pyo elval mapdywyo uEyebog Kal emopévwg n povdada tou
TPOKUTTTEL arnd Tov oplopd Tou. And Tn oxéon 5.1 BA€noupe 6TL
n povdada tou €pyou eivat n povdda g duvaung emi ™ povd-
da Tou pAKoug. XTo dlebvég olotnua povadwv (S.1), n duvaun
petplétal oe N (Newton) kat n petartdrion oe pérpa (m), omod-
Te 10 €pyo petplEtat oe N.m. H povdda autr) ovoudletat Joule
(TZGou\) 1 ouvteTunuéva J pog Tiur} Tou AyyAou QUOIKoU TZEWG
Mpéokot TCAouA (J=Joule).

Elvat Aowmdv:

1J=1N-m

kal Ta MoAanAdod tou, 1 kd=10%J kat 1 MJ=10° J.

Apa: ‘Epyo 1 Joule mapdyer dUvaun 1 N mou aokeital oe
OWHa TO omoio peraromifeTal KaTd 1 m, Katd TNV Kateuduvon
™ng duvaung.

Ma éva pAo mou méptel and uPog 1 m, To €pyo Tou BApoug
Tou eival pepikd J, o apoiBapiotag napdyel €pyo pepkd kd, evw
TO €PYO YlO TO OTAUATNUA eVOG POPTWHEVOU POPTNYOU TIOU KIve(-
Tat ge 100 km/h eivatr pepikd MJ.

MEPINTWOEIC EPYOU

To €pyo umopel va eivar Betikd, apvntikd | undév. Eival Beti-
k6 6tav n duvaun €xel Tnv (da kateluBuvon pe TN PeTaTomion
TOU OoWMaTog. Anhadr, étav n duvaun mPokaAel Tnv Kivnorn, onwg
oupBaivel pe Tn duvapn mou aockel To dhoyo otnv ekdéva 5.7.a.

Eivat apvnriké étav n duvaun €xel avtiBetn kateuBuvon and n
METATAOMION TOU owuatog. AnAadr, dtav n duvaun avtitibetal oty
kivnon, énwg cupBaivel pe ™ dlvaun Tng TPRNG oty elkdva 5.7.4.

Eivar undév détav n dlelbuvon tng duvaung eivar kdbetn otn
dlelbuvon g uetartdriong. MNa mapddelyua, ya ua oplldévria
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kivnon 1o épyo Tou Bdpoug w 1} NG dUvaung ompelEng Fy oou-
Tal e 1o Pndév (elkdva 5.8). H duvaun F mapdyel épyo, evw ol
Fyn kat w, OxL.

YrnoAoyiouoc Epyou OTOBEPNC duvaung

A. Auvaun napdAAnAn e th pETATONIoN

‘Eva piAo méptel oto €dagog and uyog h. Mdéoco épyo mapd-
velL 1o Bdpog mdvw oto PAAO;

Eredn to iAo Kiveltal og katakdpuen dlevbuvon, duvaun Kat
petatérion €xouv Tnv Bla kateuBbuvon, omndte TMPOKUTITEL

W,=w-Ax, W, =w-h

Otav évag apotBapiotag avugwvel pla pndpa Bdpoug w oe
Ugog h, aokel ouvoAikry duvaun (F) oe autrh avtiBetn pe 1o BApog
™G (F=w).

l6oo eivat to §pyo tou BApoug TG MIdpag Katd v aviyw-
on ™G Kat néoo to &pyo TG duvaung F rou aokel o abAntrig
otV undpeaq;

To Bdpog (W) TNG UnMdpag Kal n Petatdrior Tng €xouv avtibe-
TEG Kateubuvoelg (ewdva 5.9). Emopévwg, to €pyo Tou PBdpouq
g undpaqg eivat apvntiks:

W, =-w-h

Avtibeta, n duvaun F mou aokel o apolBapiotag otnv undpa
Kat N peratoémior) Tng €xouv Tnv Bla katelubuvon (eikdva 5.9).
Enopévwg, 1o €pyo g F eival Betikd:

Wy=F-h

B. Auvaun nAdyia O 0xéon HE TN METATONION

2Upoupe pla BaAitoa mdvw oe oplldvtio €dagog (ewdva 5.10).
Méoo €pyo mapdyet n duvaun mou ackouue otn LBaAitoaq;

AvaAUoupe T duvaun oe duo cuviotwoeg (Fy kat F,): H F; eivat
MapdMnAn kat n F, kdBetn mpog Tt petatdéruon. To €pyo Tng
ouviotwoaqg mou eivat KABetn otn peratomon eivat mavrote (0o
pe undév: Emopévwg, To €pyo tng duvaung (F) woodtal pe To ywo-
pevo Tng MapdAnNAng ouviotwoag (F,) enl ™ petatédron:

WF= WF1=F1 N AX

léoo épyo napdyerar and to Bdpog Tou mawdioy, dtav autd
kateBaivel tnv toouArBpa (eikdva 5.7);

H toouArBpa eival éva emninedo mMAAylo wg Tpog To opllévTlo
£€0ap0og. Kdbe té€tolo eninedo ovopdletal KekAUEVO 1) TIAGYLO eTti-
nedo.

To Bdpog Tou MadloU ToU KIveltal oTo KeKALWEVO eTMedo €xel
kateuBuvon mMAdyla oe Ox€omn He TN PeTatdrion tou nadiol (EKo-
va 5.11). 'Etol, ywa va unoloyicoupe 1o €pyo Tou PBdpoug Tou,
npénel va 1o avahlooupe oe dUO OUVIOTWOEG: Hla KABETn oto
KEKAIUEVO €eTTMEDO (W4) KAl pia TAPAAANAn og autd (w,). Omdte,

Eikdva 5.9.
AveBdlouue moAU apyd pe To xépt pag to touBro katd dyog h.
H duvaun F elvat ehdytota peyaitepn and 1o Bdpog Kat €xet
mv (Bla kateuBuvon e ) petatomion. To €pyo S elvat Bett-
Kk6: W=F -Ax=F-h. H popd tou Bdpoug kat e petardriong eivat
avtiBeteg. To pyo Tou Bdpous elvat apvntikd: We=-w -Ax=-wh.

Eikéva 5.10.
H duvaun F avaAdetal otnv F; kat myv F, H F, dev mapdyet
épyo, yuati elval kaBet otn petatomon. H F; elvat mapdAnAn
0T petatonion kat napdyet €oyo.

Eixéva 5.11.
To Bdpog avalletal og dU0 OUVIOTWOES, TV Wy Kat Wy H w;
elval kaBet ot uetaromon kat dev mapdyet Epyo. H w, eivat
napaMnAn kat napdyet épyo.
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oUupwva e Ta mponyouueva, To épyo (W,) Tou Bdpoug Tou mal-
SloU TPOKUMTEL

Wiy = W, =W, Ax

— ApaoTtnpidoTnTa
‘Epyo dUvapng B
» Na ouvdéoelg pe ) Borbela evdg vruatog €va duvapdueTpo pe KIBwTo pagag 1 \ e
kg. “\
» Tpdpne to KIBWTIO WOoTe va Kiveltal e otabepry TaxUtnta ndvw oto Bpavio oou, \
KPATWVTAG TO VAMA TApAdAAnAo mpog To Bpavio. o\\i
» [lowa eivat n &vdel&n tou SUVAUOUETPOU;
» [ati npénet va aokelg duvaun oTo KIPWTIO WOTe va Kveltalr ue otabepr taxutnta;
» YrmoAdyloe to €pyo autrg tng duvaung, otav UETATOriel To KIBWTIO ard T uia dkpn Tou Bpaviou cou oTnv AAAN.

Mapdadeiyua 5.1

‘Evag abAntq NG dpong Bapwv avuywvel Tnv undpa mou €xel Bdpog 2.000 N and 1o €da-
®og og UYog 2 m. Moo €pyo mapriyaye o aBANTNg;

W=2.000 N W,, (épyo) W=F - Ax
Ax=2 m

Auon
Brijpa 1: Zxedldloupe TIg SUVAUELG TIOU AOKOUVTAL OTNV Undpa:
a) Ané andéotaon to BApog w, B) amd emnaer) n duvaun F mou ackel o abANTg.
Brijpa 2: YmoAoyiCoupe tn dUvaun mou ackel o aBAntq otnv pndpa.
MNa va avugwoel v undpa, o abAntig Ba mpénel va aocknoel duvapn F touldxlotov (on pe 1o BApog Toug.
Brijpa 3: Epapudloupe tn Baoikn eEiowon):
H duvaun F kat n petardmion Ax €xouv (Sleq kateubuvoelg. Apa
W=F-Ax, 1 W=2.000 N-2 m, ; W=4.000 J

olKn
kal Maénparika

N

s,

O

To épyo Tou Bdpouqg dev eEaptdral amd Tn peTaromon mapd pévo amd Tn
diapopd UYouqg peta&l apxiknig kai TeNkAG B€ong.

Apnoe éva owpa va MECEL KATd PRKoG evog kekApévou erumédou (AB). Yro-
ASyloe o €pyo Tou Bdpoug.

Apnoe To owpa va méoel katakopupa armd 1o A oto [ kat otn ouvéxela
onpwée 1o NMAvw oTo optldvtio emninedo amnd 1o I €éwg 1o B. YnoAdyloe twpa
0 €pyo Tou Bdpoug.

Anédelge oti: wy/Ar=w/AB 1§ wy-Ax=w-h , § Wy, =W, dnAadr} 6t T0 €pyo
Tou Bdpoug eival To Blo eite To owpa akolouBel To dpduo AB eite Kiveital
kataképupa and to A oto I, ondte To €pyo eivat Wy=w-h Kat otn ouvé-
Xela Kiveltalr opZévria péxpt 1o I, ondte 10 €pyo Tou Bdpoug eivat pUndév.

Iopationoe ta dVo YEUUUOOXLAOUEVO, TOIYwVae Tov oyfjuatos. Tagotionoe dtu
€yovv (0eg ymvies. Ouuioov amd to Pabnuativd cov TV 0QLOUS TOU NULTOVOU
yoviag.
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Auvapiki—KIvNTIK evépyela

5.2 AUo BaoikéQ MOPPEGQ EVEPYEING

! h
H evépyela eupavifetal pe MOAEGQ POPQEG. ZTn Ouvéxela 6a = 1 4 &
peAeTiooupe TIG SUo amd TIC OuvnBEoTEPEG HOPPES TNG EVEP- ; T““ ' '?iﬂ_l
YElAG, TN SUVAMIKA KAl TV KIVOTIKA. : : =,
e D e T, e T T,
Auvauikn evépyeia 5
Avuwvelg Tov KUNVOPO TIoU apLoTdveTal omv ekéva 5.12 pe ota-
Bepn} TaxUmTa ackwvrag o’ autd duvaun avtiBet Tou Bdpoug Tou. my ﬁ ma

‘Ooo peyohUtepo eival To BApog Tou KUAVOpOoU Kal 600 HEYAAUTEPO
T0 UYog OTO Oroio Tov avuywvelg, Téoo TePLoodTEPO Ba oUOTIELPW-
Ogl TO EAATNPIO KATA TV TITwon Tou. Auté onuaivel OtL TO00 TEPLo-
odtepn evépyela €xel peTagepbel otov KUAVOPO (eikdva 5.12).

- =
-
-——

-

' -
Auvvauikn evépyeia kai BApoc

6 . ‘ 50 , AvSoo: H Eikdva 5.12.
000 élvat To €pYo NG OUVaNG ToU aVuyiwver ToV. KUAIVOO; Mapdyovteg and toug omoloug e€aptdrat n Baputiky duvaukr

duvaun pe v oroia avuPwvelg Tov KUAVSPO eival akpBWG (0N ME  evépyen odparog. (@) To ouua pdgag m, drav Boioketar ot
T0 Bdpog Tou (W), ondte TO €pyo TG (W) elval (0o pe TO yivOpe-  peyalitepo Uyog, mpokadel peyaAiteon mapaudpewon. (B)
vo NG dUvapung, dnhadr Tou BApoug Tou KUAVSpou, emi To UYPog Za?pa dtmAdotag pdlag mpokaAel oto eAatripio peyaAltepn napa-
(h), oto omoio avuywvetal (eikdva 5.13). Aéue 4Tl TO CWUA TOU Hopguwan.
avuywBnke €xel amnoktioel BapuTikh Suvapik evépyela (Usyvapi)-

H BapuTik duvapikh evépyela TOU OWUATOG €ival ion MPE TO

€pyo TnG duvaung mou 1o avuPwoe. Anhadn:

U=W=w-h

levikd, éva owua mou €xel Bdpog w kat Bploketal oe UYPog h
arné kdrolo oplldvtio emimedo €xel BAPUTIKY SUVAUIKY evépyela

elkovee 5.12, 5.13):
( S ) Foa F h
Uﬁuvaplkﬁzw' h=mgh (5.2)
2NV Mapandvw €Kkepacmn n BapuTiky duvauikn evépyela eival
avdhoyn Tou Uyoug. Aré mou uetpdue Suwg 10 UYog; Zuvnbwg _ - L
MeTPdpe TO UYoqg and pa opllévria empdvela, onwg g BAAac- s @ --3—----
oag, Tou dpduou 1} Tou dameédou, Tou KABe Qopd Slaléyoupe g ==
epelc. H BapuTtikry duvaplkry evépyeld avapEépeTal oe [ia erepd- :;.__"‘: -
vela and tnv ornoia petpdue To UYPog Kal otnv ormoia Bewpoupe |
OTL €xel TV TR MNdEv. W
Eniong, prmopoupe va maparnerjooupe OtL n BAPUTIKY duvapi-
K evépyela mou €xel éva owpa oe Kdmoio UYog eival ave- Eikdva 5.13.
&aptnTn amé 1o dpopo mou akoAoubnoe yia va Bpedei 0° autd  H duvaun F mou aokel To Xxépt oTov KUAwGO eivar (on pe TO
T0 UYPog (eKbva 5.14) . Bdpog tou KuAivdpou w: F=w. To épyo g duvaung F eivat ioo

e We=F-Ax 11 We=w-Ax 1} We=w-h.

{ Eixdva 5.14.

AveBdloupe pa nétpa Pdpous 100 N oe Upog 2 m e Tpeg
T0mous: (a) aokwvtag karaxkdpugn duvaun 100 N, B) omow-
xvovtdg  pe duvaun 50 N oe éva kexhipévo eminedo urikoug
4 m kat (y) avepdovtds ™ dtadoxikd oe 4 okaAondra Uoug
0,5 m 10 kaBéva. Kat 0Tiq TPELS MEPITTWOELS TO EpY0 ToU BAPOUS
elvat o {dto. H nétpa anéktnoe Baputikn duvaikn evépyela oe
oxéon We to €dapog 200 J.
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Eikdva 5.15.
To épyo ™G dUvaung mou Teviwvel Ta Adotixa g opeviovag
(ooUtat e TN SUVaIKI EVEPYELa MOU aUTA QmOKTOUV.

RCILS n
8" kai ABAnTIoNGGg

Eikéva 5.16.
H abAitowa éxel duvaukj evépyeta, enewdn Pploketat o kamolo
Upog and 1o édagog. To Kovidpl Exel SUVAULKT EVEPYELQ, EMeL-
o1 elvat mapapopPwuévo.

‘Eva piAo pe paca 0,1 kg éxel Bapog mepinou 1 N. ‘Otav Bpi-
oketal e UPog 1 m and v empdveld ™G yng, EXEl BAPUTIKA
duvauikn evépyela (on pe 1 N-1 m=1 J. To {dlo uilo, av Bpe-
Bel oto Blo UYog TMAvw amd Tnv er@dveld TG oeAvng, €xel
MIKpOTEPN DUVAUIKY evépyela ylati €xel uKkpdtepo BApog.

AUVOUIKNA EVEPYEIO KAl SUVAUEIC

‘Evag mAavrtng Tou meplpgpetal yupw amnd tov Ao €xel Bapu-
TIK duvaukyy evépyela AOyw NG BAPUTIKAG €AKTIKAG SUvaung
mou aokel 0 NAog otov TMAaviTn. ANA Kal éva nAekTpovio Tou
TepLPEPETAL YUPW amd ToV TUPNva evdg atdUou €XEL NAEKTPIKN
Suvaplkn evépyela AOyw NG eAKTIKAG NAEKTPIKNG dUvaung Tou
TOU aokel 0 mupnrvag.

Auvapuikn evépyela €xel emiong pia tevtwuévn xopdn, éva ou-
MIIEOUEVO ENATAPLO 1] MO TIOPAHOPPWHEVN UMAAA. X’ OAeq TIQ
napandvw TMEPUTTWOELG, N TapAUdpPPwon eival eAacTIKr], dnAadn
TA OWPATA EMAVEPXOVTAL OTNV APXIKA TOUG KATAoTaon dtav nayel
va aoketat n dUvaun mou Tta mapapdppwoe. Kdbe ocwpa mou
éxel untootel eAaoTIK MapapdpPwaon, €xel SUVAULIKY EVEPYEL, TIOU
eEaptdral and 1o péyebog NG mapapdpPworiq Tou. H duvapikn
evépyela kabevég amdé Ta ocwpaTa autd IgouTal e To €pyo TNG
dUvapng ToU TOUuG AOKAONKE yia va Td TIAPAHOPPWOEl (EIKO-
veg 5.15, 5.16).

Ano tl g&Eaptatral n SUVAUIKA EVEPYEIO

H duvauikr evépyela Tou €xel €va owua Uropel va petaoxn-
patiotel oe AN\ HopPr evEpyelag 1) va petagepbel oe kdmolo
d\\o cwua pe AN popon.

levikd, av 0’ éva owua aockeltat duvaun, To cwua €xel duva-
MIKA evépyela Tou eEaptdrtal and 1o péyebog Tng dUvaung, n
Béon 1 v katdotaon (MaPAPdPPWoN) TOU CWHUATOG Kal Oev
eEaptdral and tn dadpour| (Tpoxtd) Tou akoAoubnoe To owua
yla va ¢Bdoel oe auti tn B€on 1) TNV kardotaon (ewoéva 5.16).

Mapaderyua 5.2

urndhag eival 0,8 kg, va unoloyioelg:

Aivetalr n emrdyuvon g Baputrtag g=10

Katd tnv npayuarornoinon piag eAelbepng BoAng otnv kaAaboopaipion, n pndia
aveBaivel oe UPog 3 m and Tto €dapog Tou ynmedou. Av yvwpilelg 6Tt n pdla g

i. Tn BapuTiky SUVAMIKY] EVEPYELD TIOU AMOKTA O Ox€on (a) He To €3apog Kal
(B) pe TO Ke@AN Tng maikTplag Tng omoiag to UYog eival 1,90 m.

ii. Tn petaBoAr) g SUVAUIKAG EVEPYELAG TNG UMAAAG, av yvwpilelg OtL dtav n pnd-
Aa @elyel and Ta xépla Tng maikrtplag, Bpioketal oe UYPoq 2.5 m and To €3a-
Pog (a) oe ox€on pe To €daPog Kal (B) o€ Oox€on e TO KEPAAL TNG MalkTplag.

sec?

h;=2,5 m

Boon sEiowan

m=0,8 kg i. Baputik} duvaukn evépyela Us=w-h
Yyn: hy=3 m, h,=1,9 m ii. MetaBoAr] ™G SUVAUIKAG EVEPYELQG




KE®AAAIO 5 ENEPTEIA

Aon
i. Bjpa 1: Ymoloyiopdg twv upav amé Ta enimeda avagopdsg: (a) hy=h;=3 m (B) hg=h-h,  hg=1,1 m
Brijpa 2: E@apuoyn g Bacikrig oxéong

Emimedo avagopdg 1o £€3a¢pog Enminedo avapopdg 1o KePAAI TnG maikTpiag
Us, =m-g-h, | U§B=m-g»hﬁ n
m m
U; =(0,8 kg)~(10 —2).(3 m A U;, = (0.8 kg)~(10 —2)-(1,1m) A
. s s
U, =@N)-@m) 1 Uy, =@N)-(11m) 0
Uy =24 Us, =88

ii. a. MetaBoAry Tng duvauikig evépyelag oe oxéon e to €dapog: AU=U;—U,
m
Ur=m-g-hy =08-10— 25m=20J,AU=24J-20J § AU=4J
s
B. MetaBoAr] TNG SUVAUIKAG EVEPYELAC O OXEOT HE TO KeQAAL Tng maiktplag: AU = U'T - U;
, m , ,
Up=m-g-(hy~h,) =0,8Kg-10 50,6 m=4,8J AU =88J-48J 1 AU =4
S

Mia onuavtiki maparipnon: H petaBoAr g duvauiknig evépyelag dev eEaptdral and Tnv emedvela oe Ox€on pe Tnv

oroia PeTPAg TN Suvapiky evépyela.

Kivntikn gvépyeia

MapakoAouBwvtag évav aywva oeaipoBoAiag mapatnpeiq OTt
TO X€PL TOU aBANT KpatwvTtag Tn ogaipa dlaypdeel pia Tpoxd
(eiéva 5.17). Katd m piyn 10 XEPL TOU ABANTY aokel duvaun, 1
omoia mnapdyel épyo mdvw ot oaipa. ‘Otav n opalpa arokTr-
oel kdnola taxUutnta, o abANTAG avoiyel To XEPL ToU Kal N o®ai-
pa ektofeleTal. XTn OUVEXELD, dlaypdPel pia KAumUAn Tpoxid Kat 'k
npooyewwvetal oto €dagpog. X1o onuelo mpooyeiwong mpokalel
napaudpewon oto €dagog. H kivouuevn ogaipa €xel evépyela. Eikdva 5.17.

Mevikd, KABe oWpa To oroio Kiveital éxel pia poppr evépyelag O 0paipoBiros okel duvaun ot opaipa. H Suvaun autn napd-
n orofa ovopeteral v evépyeia e vl ks
nou Goknoe o apaipoBoAoS.

Ao noiou¢ NApayovies £EAPTATAI N KIVNTIKA EVEPYEIQ;

210 mponyoupevo mapddelypa, 60o peyaAltepn elval n taxu-
™rta ™G ogaipag, téoo peyahltepn eival kalt n AakkouBa Tou
avoiyel 010 €3agog. Ag peAetriooupe ANO €va Tiapddelypa peta-
BoArg mou mpokaAeital €€ attiag Tng KvNTIKNG evépyelag. Me €va
opupl ktundg éva kapei. Otav To opupl ouvavtd to Kap®i, Exel
kdrola taxutnta. To opupl otapatd kat 1o kap®i dieloduel oTov
EUNvO TOiXO.

Ané 1 e&aptdrat 1o nméoo Ba dieloduoel T0 Kapp{ oTov TOlXO;
— Ao v taxutnta Tou opuplod. ‘Oco peyaAltepn eivat n Tayu-

mnTa Tou oPuplol, Téoo peyalUtepn eival kat n deioduon Tou

kapoLou.
— And tn pdda Tou opuplou. ‘Eva opupl peyalltepng padag, mou

Kiveftal pe tnv dla taxutrta, 6a npokaléoel peyalutepn dlelo-

duon Tou Kap@loU otov EUAVO ToiXO.
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my = 2mz; => Ky= Z'Kg_

Ortav n tayimra eivar otabepr, oe dmidota pala avrotoryel
dimAdota KTk evépyela.

U= 20, = K;=4K,

Ortav n pdda eivar otabepr], oe dimAdola taxutra avrotolyel
TeTpamidota KvnTkn evépyela.

Eixdva 5.18.
Mapdyovteq and toug omoloug e€aptdral n KvnTikY evépyela.

H kivnmik evépyeia eEaptarar anmdé Tn pdala kai Tnv TaAXUTh-
TO TOU KIVOUMEVOU CWHATOG.

Kd&be owua amoktd KivnTikr evépyela (Ex) Héow Tou €pyou Tou
napdyetat and ™ dpdon ™G dUvaung mou To B€tel o Kivnon
and v neepia (ekdéva 5.17). To €pyo autd LoouTal e TO YIvo-
pevo Tng dUvaung emi Tn PeTatorion Tou OWHATOG OTO XPOVIKO
dldotnua nou ackeitat n duvaun:

Ex=F- Ax

Mnopel va arodelxBel étL oe KABe MeP(MTWON N KIVNTIKA €VEPE-
YEIO TIOU AroKTA TO owua eivat:

=
N =

érmou m n pdla Tou CWUATOG Kal U 1 Taxutntd Tou.

H KwntikA evépyela evdg owuatog eival avdoyn g pélag tou (et
kéva 5.18). ‘ETol, pia opaipa opapofoAiag mou €xel pdda 7,26 kg,
€XeL TIEPLOOAGTEPN KIVNTIKY evépyela and pia UrdAa rnodooeaipou,
mou €xel nala 1 kg kal Kweftal ye v ©a taxitnra.

Emniong, n kwntikn evépyela eival avdloyn |e TO TETPAYWVO TNG
Taxumntag. ‘Eva autokivnto mou kiveital pe100 km/h, €xel tetpa-
MAAOLA KIVNTIKY) EVEPYELD OUYKPLTIKA pe ekelvn Tou €xel, otav
Kiveftal pe 50 km/h (eikéva 5.18). Zuvenwg, To €pyo Tng duva-
MNG TPIRNG TIOU OTAUATA TO AUTOKIVNTO KATd To Ppevdploua eival
TeTpanAdolo. Apa, arnarteital TeTpanAdola perarédmon (andota-
on) MEXPL va oTapatrioel To auTokivnto.

Movdada KivnTikig evépyelag, Onwg kat kKdbe popprig evépyel-
ag, eival To joule.

Mapadeiyua 5.3

KTm. Aivetal 611 n pdZa tou dpopéa eivat 70 kg

Na umoloyioelg Tnv KnTikr| evépyela evég dpopéa dtav (a) Tpgxel pe Taxutnta 10 % kat (B) Badilel pe taxutnta 4,32

Boon sEiowon
m=70 kg Kwntikr evépyela: Ex E. =% m - v?
, . _4nM . Km _4320m _.,,m
Taximra: v, =10 S’ v, = 4,32 h ~3600s 1,2 S
AUon

2
E —170kg 12m 4
Ke™ p s n

Ex,= 50,4 J
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NINAKAZ 5.1.
TYNIKEZ TIMEZ A THN KINHTIKH ENEPFEIA AIAGOPQN ANTIKEIMENQN
. XapakTnpIoTIKa . &y o
AvTikeipevo TipEG KIvNTIKAG Evépyelag oe J
2 Mata TayutnTa/petarémon HES KIVITIKAG EVEPYEIRG

Mhoio 91.000 ton, 30 k6upot 9,4-10°
AopugépEog 100 Kg, 78 k?’" 3-10°
Ntakika 5.700 Kg, 100 k;]“ 2,2+ 108
[3lwTkd autokivnto 750 Kg, 100 ka 2,9-10°
Mikpd vopopa 24, and yog 5 m 0,1
AyplopéNooa 29, 2 % 4-10°%
Tahykdpl 59, 0,05 ? 6,3-10°

\)O'm . . .

8" ka1 kabnpepiviy Twn kai Bioloyia ) ) Szl
Turikr} andotaon mou anarte(tal yia To orapdtnua
QUTOKIVATWV TIoU Kwvouvtal pe dideopeg taxutnteg. L il i Meamdin

UL LR
Inuewote 6Tl ol arnootdoelg Oa eival akéua peya-
AUTepeg, av AngBel undyn o xpdvog avtidpaong Tou £ et
e q 1P - wn o xp - S ,p 1S . 410 G A [l

odnyou. Ot odnyoi kat peAAovtikol odnyol Ba mpémnel
va eival evnuepwpévol wote va anopuyouv duodpe- -
oTeG ekMANIEELS. 1 60/m

Tu ovopdlovue xoGvo aviidQaong;

Me moLo TeOmTo pETaPEQOVTOL TO EEMTEQRA €0eBloUOTA OTOV QVOQMITLVO EYREPAAO;

Iwg ta gpebiopata mov @OAvVOVY O0tov eYrREPAO YIVOVTOL OVTIMTTA atd AUTdv;

Mropeis va artiohoynoelg yiori necohafel €va 0QLouEvo xoovird dtdomua amd ™) otyw] Tov €vag dvBowmog aviihap-

Bavetar €va ep€Bopna uEyoL va amavtioel o’ owtd;

Avalijtnoe TANQOYOELES YO TO ¥EOVO avTidQaong eVOg (UOLOAOYLXOU OVBQEMTOU %Ol YLOL TOVS TOQAYOVTIES GG TOUG OTOl-

ovg eEaprtdral auTog.

MitoQels Vo cUTLOAOYNOELS TMEO VLTl 0L 00N YOl SEV TOETEL VL ROTAVOUADVOUY €0TM RO EAGYLOTY TTOOGTNTO. GAKROOMOUYV TTOTHIV;

5.3 H pnxaviki evépyeia kai n diatipnonf TNG

‘Otav ektoelelg katakOpuPa TPOG TA MAVW HLa PITAAQ, TN OTLy-
M) TIoU N prdAa geulyel and To XEPL 00U, €XEL KIVNTIKY EVEPYELQ. =
Kabwgq aveBaivel, peiwveral n taxUtntd tng, CUVETWG KAl N K- — v
TIK NG evépyela. Tautdxpova, Opwg, auEdvetalr To UYog Tng 4 {g}
pridAag and to onueio ektdEeuong (1 and to €daPog) Kal €mo- -
Mévwg au&dvetal 1 BapuTikr duvaplki TNG evépyela (elkdva 5.19). o
Katd v avodiki kivnon tng pndAag, n Kwntikg tTng evépyela
MeTaTpéneTal o€ SUVAUIKTY).

=== U,
== K

‘Otav n prndla ¢edcel 0To avwTtePO onpelo TNG TPOXLIAG, N TaxU-
NTd T™Q undeviletal otiyulala, ouvenwg n UndAa dev €xel Kivn-
TIK evépyela. H duvauikn Tng evépyela ouwg eivat péylotn. OAn
N KWNTIKA evépyela NG PNAAAG PETATPANMNKE O SUVAMLKN.

Eikdva 5.19.

i i X ! Kabwg n undAa aveBaivet, n KVNTIKY TG EVEQYELQ UELWVETAL KAl
VETAL, EMOMEVWG KAL N KIVNTIKY TNG EVEPYELA. TAUTOXPOVA KAl TO  p guvauij e audvetar Otav n pnda KateBaivey, 1 Kumtiki

Uog amnd To onueio ekTOEEUONG UELWVETAL, CUVETIWG Kal n duva- me evépyela auEdvetal kat n SUVauIKY TG EVEOYeld HELWVETAL.

Katd v kaBodikn kivnon tng undiag n taxUutntd g au&d-
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Eikdva 5.20.

(@) H undAa éoxetat oe enagn ue 10 ehatiplo. H undAa éxet
Kwnukn evépyea. (B) To eAatipto ouomelpwvetal. H mapaudp-
pwon tou auédvetat. H taxutnta g undag petvetat. H Kwn-
Tk} ™S evépyela pelwvetat (y) H undAa otauard. H Ktk
me evépyela undeviletat. To eAatrpto amoktd T uéyiotn mapa-
udppwan. H duvauiki tou evépyela yivetar péyotn. e kdbe
nepiTwon, 1o dfpoloua ™S KWVNTIKIG Kat TG SUVAUIKIG Evép-
yelag elvat to dto.

ENEPTEIA

AYHAMIKH

HINMHTRH

LYHAMIKH

FIMMITIH

AYNAMIKH

KINHTIKH

AYHAMEH

PUBMHTIRH

Eikdva 5.21.

QAadoxikd ottywdtuna katd mv ektofeuon tou PEAoug and To
1680. Kabwq petwvetat n mapaudpewon me xopdns, Lewwvetat
n duvaukn ™G evépyeta. H tayumra tou édoug auEaveta.

H duvauwr evépyela g XopdriG UETATOENETAL O KWVNTIKY TOU
Beroug. Ze KkGbe oyun To dBpotoa KVNTKIG Kat Suvapkig
evépyelas elvat 0tabepd. H unxaviki evépyela Tou ouoTHUATOg
«opdr}-BErog» dlatnpeltat.

MK evépyela pewwvetal. Katd tnv kabodikr kivnon g undhag
N OUVAMUIKY] evEPYELd TNG UETATPETETAL OE KIVNTIKI.

‘Epyo Kal Unxavikn gVEPYEIQ

Me molo Tpdro yivetalr n HPETATPOT TNG KIVNTIKAG EVEPYELAQ
™G MNMAAag oe SUVAMIKY Kal avtioTpoda;

Katd v kivnon g UndAag, n duvaun tou BApoug Tou aokel-
TaL anod ) yn otnv pndAa napdyel €pyo. H petarpomn Tng evép-
yelag Tng pmdAag amdé KivnTiK o€ duvapiky () avrioTpopa)
yivetal péow TOoUu €pyou TOu BApoOuUG TNG MHMAAAgG.

Mapduola, otnv eikéva 5.20, étav n opaipa EpxeTal oc enagn
ME TO €AATNPLO, N KIVNTIKA TNG €VEPYELQ HUETATPEMETAL O duva-
MK evépyela Tou ghatnpiou. H petatporny auth oupPaivel péow
Tou €pyou TwV JUVAUEWV TIOU aoKouvTal avdpeod oTo €AATrplo
KAl TO OWua.

Emouévwg, n KivnTikA Kat duvaulkn evépyela evég 1 dUo owud-
Twv, yla napddetypa ehatnpiou—-o@aipag rmou arlnAemdpouv (oU-
OTNUa CWHPATWY), Propolv va HETATPETOVTAL 1 Hla oTnv AAAn.
A Vv AN\ pepLd, éva cwpa Propel va €xel Kal KvnTikyg Kat
duvaplkn evépyela. H KivnTiky evépyela Tou OWPATOG Uropel va
petaTpéneral oe duVaLkn 1) avtiotpo®a. ‘Eva owpa aroktd Kivn-
TIK 1} JUVAUIKY evEPyeld PECW TOU €PYOU TwV JUVAUEWV TIOU
evepyolv o’ autd. To dBpolopa g duvaukng (U) kat g Kivn-
TIKNG evépyelag (K) evdg owUATOg 1} OUCTHUATOG KABE XPOVIKN
OTIYMr] OVOUAZeTal UNXavikn eVEPYELD TOU OWHATOG 1) TOU OUOTH-
HaTog (Eunxcxvmr']):

Eunxavu(r’]= U+Ek

Alatipnon Ttng UNXAVIKAC EVEPYEING

Katd tnv kataképuen kivnon g pndiag (eikéva 5.19), n duva-
MIKA KAt n KvNTIKA g evépyela petaBaiovrat: H Suvapikr peta-
TPEMETAl O€ KIVNTIKA KAl avtiotpopa.

H unxavikn evépyeta e unddag uetaBdiretal katd v kivnon
me;

Mpokurttel 6Tl og KABe B€on TNG WMAANAG N PNXAVIKY eVEPYELA
€xel TNV dla, otabepny, Tiun. Mevikdtepa, Woxuel To Bewpnua dia-
TAPNONG TNG MNXAVIKAG €VEPYEIAG TIOU JlATUTIWVETAL WG €ENG:

‘OTtav ¢’ éva owpa [ ouoTnpa emdpoUv HOvo BAPUTIKEG, NAe-
KTPIKEG | SUVAMEIG EAAOTIKAG MApaAPdpPwaong, N HNXAVIKH Tou
evépyela diarnpeital otabepn.

METOTPONEC EVEPYEINC
Ka1 d1aTApnon TNC UNXAVIKAC EVEPYEIAC

‘Evag ToEATNG yia va ektoEeloel éva BENOG, APXIKA TEVTWVEL
™ Xopdn Tou TéEouU. To TOEO aAmokTd JUVAUIKY evépyela n orola
TPOEPXETAL ard Tn XNUIKY evépyela Tou ToEOTn. Otav o ToE3TNg
aproel eAelBepn TNV TEVIWUEVN Xopdr|, N SUVAULKY] EVEPYELA TNG
XOPONG METAPEPETAL OTO PBEANOG KAl METATPEMETAL O KLVNTIKA
evépyela Tou BErouq (ewdva 5.21). And t dlatripnon Tng unxa-
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VIKIG eVEPYELAG TOU OUOTAUATOG X0pdNG-BEAOUG ouumepaivoupue
OTL N KvNTIKY evépyela Tou Béloug, Otav eykataAeimel To TéEO,
elval {on pe ™V apxiky duvapiky evépyeld TNG TEVIWHEVNG XOpP-

Ong.

napadeiyua 5.4

Ané Ugoqg 1,8 m agrivoupe va méoel eAelBepa pia mETpa, mou €xel ndla 0,5 Kg. Mdéoo elval to pé€rpo Tng taxutntag

Ue Tnv omoia n METpa PTAvel 0TO £€dAPOG; Alvetal g=10£

Oewpnoe 6Tl N avriotaon Tou agpa eivat MOAU pIKEr) Kat pnv ™ AdBelg undyn oou.

“Yyog: h=1,8 m Ee= %.m.uz H taxitnrta tng nmérpag, étav
¢TdoeL 010 £€3a¢Pog: U

U5 =m-g- h
Oewpnua dlatrieEnNoNng MNXAvIKIG eVEPYELAG:

Eur]xuvmr’] TENKA — Eunxavu(r’] apxikn

AUon
Brijpa 1: YmoAoylopdg tng UNXAVIKAG evEPYelag TG METPAG ot duo BEoelq:
a. Apxikrj 6éon: Tn OTyur) TIou agrivoupe Tnv mETPa, n TaxUtntd g eivat undév: u,=0.

Enopévmg, Kal n KNtk g evépyela eival pndév: E,, = %-mmi =0

H apywr duvapikr evépyela g métpag, oto Uyog h, eivat: Us,, o=w-h 1 Usy,, o =m-g-h,

H apxwr| duvapkn evépyela g METpag oto UYog h evat Upyav apxi=Ekgy.aTYsur o M

Ejnxavici apx.=M*g-h (1) ]

B. TeAwry 6€on: H kivnTikn evépyela (E,, ) TG METPAG TN OTYUr Tou ¢tdvel oto €dagog eivat: E,, = E-mmf

H teAikry duvauikr) evépyela (Us,, ;) TNG METPAG TN OTLyHr) TMou ¢Tdavel oto €dagoq eival {on pe pndev, ylati Bpioke-

TaL og pndevikd UYog ar’ autd: Ug,,=0 J.

Emopévmg, n TEAIK UNXavikn evépyela g métpag, otav ¢grdvel oto €dapog eivat:

Eunxavmr’] TeNKA = EKlv,Tc1+ Uéuv,m

1 2

Ep.nxuvtm TEMKT = E -m- D‘l: (2)

Brijpa 2: Epappoyr Tng Baoikng oxéong. And tn dlatmpnon tTng UNXAviKAg evépyelag LoxUeL:

-Uf I uf=2-g»h I

o “ 1 a
Epr]xavukr’] 'reMKr’]=Epnxuv1Kr'1 apxikn n aro (1) Kat (2) m-g- h= E -m- Di n g- h = %

. : m
v=42-g-h N v= 2-10822-1,8m n u:S;

Mia onupavTtiki mapatipnon: Mapatipnoe 6Tt n TeAkr] TaxUutnTta mou eBdvel n mETpa oto £€dapog dev eEap-
Tdtal and ™ pdala Tng. AnAadr), av agprjooupe amnd To Blo UPog éva UKkpd TETPAddKL Kal wa peyaAn meETpa,
6a @Bdoouv oto €dagog pe TNV Bla Taxutnta, epdoov de AdBoupe umdyn TNV avtiotaon Tou agpa.

O AplototéAng umootrplle OtL n peydAn métpa Ba ¢Bdoel oto €5apog He peyaAutepn taxutnta. To melpaua
Opwg anédelEe 61l 0 AploToTéAng €kave Adlog!!!
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1Kn
Kal ABANTIONGG

0
s\\

Eixdva 5.22.
Evépyeia kar abAnTiopdg
0 dAmng aokel duvaun oto kovtdpt kat To Auyilel. To épyo g
duvapng mou aokel o dAtng ekppdlet v evépyeta Tou dAtn mou
UETAQPEPETAL 0TO KOVTAPL Kal WETATPEMETal 08 Suvaptkn (To
KOVTAp!L MAPAUOPPWVETaL).

Eikdva 5.23.
Evépyeia kai TpOPEG
H evépyela mou maipvoupe and 1§ TPOPES MPOEpXETaL and
Suvautkr evépyela Twy atduwv rmou oxnuatiouy Ta udpd Toug.
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5.4 Mop@éc kal peTaTPOTEG EVEPYEIAQ

Mw¢ urtopouue va ueTaBAAoule TN UNXAVIKT) EVEPYELA EVOG OWUQ-
To6;

Eidaue 461t n petaBoAry NG KIVNTIKAG 1} SUVAUIKNG EVEPYELAG
evég owpatog propel va ekppaoctel €ow Tou €pyou Twv duvd-
Mewv, TIou ackouvtal oe autd. ‘Evag modoogaiplotiq aokel duva-
pn otnv undAa kabwg v khotodel. To €pyo autig Tng duva-
MNG ekPPAleL TNV evépyela TIOU PETAPEPETAL and Tov nModoopal-
ploty otn PndAa, n omoia HPETATPEMETAL O KIVNTIKY (N WIAAa
kwveita). O apolBapioraq aokel duvaun otn pndpa mou avuyw-
vel. To €pyo autrg Tng dUvaung ekpPAlel TNV eVEPYELA TIOU UETA-
pépetal and Tov apoiBapiota otn undAa, n ornola PeTaTpEneTal
oe dUVaK (N urndpa aveBaivel og kdamowo UYog). Mapduola, o
AATNG HETAPEPEL EVEPYELA OTO KOVTAPL Tou Auyilel, n omoia peta-
TPEMETAL 08 SUVAUIKY] (TO KOVTAPL TMAPAUOPPWVETAL, elkéva 5.22).

Mowa eivat n mpoéAeuon NG eVEPYELQSG TIOU UETAPEPETAL OTA
napadeiyuara nmou neptypdyaue napandvw;

O1 éuplol opyaviopol kabwg kat ol TPoPEg TeplkAelouv evép-
vela n orola eival anobnkeupévn ota PéPLa OPLOUEVWY XNIUKWOV
evwoewy, ONwg yla napddetypa g YAukOIng. H evépyela autn
ogeileTal oTIG dUVAUELG TIOU aoKoUvTal PETAEU Twv ATOPWY TIOU
oxnuatiCouv ta pépla TWV XNUKOV evioswv eival dnAadn duva-
MIKN} evépyela, 1 omoia ovoudleTal XnMIKN evépyela (eikova 5.23).
O opyaviopdg tTwv abANTwv 1 yevikdTepa TOUu avBpwrou Tpoo-
AapBdvel evépyela and T TPOPEG. Me Tnv «kauom» TG YAUKOS-
NG, N QmOBNKEUUEVN XNUIKY EVEQYELA UETAPEPETAL OTOUG HUG,
METATPEMETAL O KIVNTIKY] Kal €10l TiPOKaAAE(Tal n kivnon Twv puwv.

2Ta Kavuolua onwg To meTpéhato, t Bevlivn, To GUOkd aéplo K.d.
UTTAPXEL AMOBNKEUUEVN XNUIK EVEPYEIA. 2TA QUTOKIVNTA 1 XNIKN
EVEPYEID TWV KAUOIUWY UETATPEMETAL APXIKA O OEPUIKA TWV Kau-
oaepiwv Kal otn ouvéxela oe KIVATIKA €VEPYELA TOU OXIUATOG.

21a BepuonAekTplkd epyooTdaola n XNMIKR evépyela Tou eival
anoBbnkeupévn 0To KAUoo UAKGS (AvBpaka, TETPENAL0 1 PUOLKO
aéplo) HETATPEMETAL O BEPHIKN Kal TEAIKA o€ NAEKTPIKA. H peta-
TPOT QUTY MPAYMATOTOETAL HE KAUON TWV XNUKWOV EVWOOEWV.
Z1a TPOAel SpwG Kal oTa NAEKTPIKA TPEva N NAEKTPIKA evépyela
METATPEMETAL OE KIVNTIKY TWV OXNUATWV.

2e évav NAeKTPIKO AQUITAPA TOV OTIoi0 €XOUNE CUVOETEL e [ia
pratapia n XnUIKn evépyela mou eival anobnkeupévn otnv una-
Tapia petatpenetal apxikd o€ NAEKTPIKN Kal 0T ouvéxela os Bep-
MK KAl QWTEIVH OTO AQUIAKL.

OUENINOEIC UOPPEC EVEPYEINC

2Ta mponyouueva mapadelypata eidape otL eivar duvatdv va
neptypdyoupe TIG PeTABOAEQ Tou Tapatnpeoupe yUpw Pag Xen-
OLOTIOWDVTAG TNV €vvola TNG EVEPYELAG, TN HETAPOPA Kal TIG HETa-
TPOMEG TNG. Alakpivoupe MOKIAEG HOPPEG EVEPYELAG, OTIWG: MNXa-
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VIKH}, BEPUIKY], NAEKTPIKY, XNUIKY, TIUPNVIKY], NXNTIKY, PWTEWVY, AKTL-
voBoAiag avdhoya pe TG MeTABOAEG Tou TiapatnpoUpe YUpw HaAg.

MNvwpiCoupe étt n UAN anoteleital and HIKPOOoKomKA cwuatidla
onwg ta pépla, Ta ATopa, TOUG TUPNVEG KAl Ta nAektpdvia. Ze
K@Be owpa autd Bpiokovral oe SlapKr AANAEMIdPAON AoKWVTAG
duvdpelg To éva oto ANo, dnAadn €xouv duvapikn evépyela. Ermi-
A€oV, Ba yvwpiooupe OtL €va amd Ta BACIKA XAPAKINPELOTIKA
autwv Twv owpatdiov elvar 6Tt Bpiokovtar oe dlapkn kivnon,
dnAadn €xouv KvnTIKY evépyeld. BAEmoupe &TL N KIVATIKA Kal n
duvapikl evépyela amnotehouv TIG BeUEAINBEIG HOPPEG EVEPYEI-
ag oTo MIKPOKOoOopo. ‘OAeg oL HOPPEG eVEPYELQG TIOU UTTOPOUNE
va dlakpivoupe otov kéopo mou foUpe avdyovtal TENKA o€ AuTEQ
TI§ dUo. MNa napddetyua, N BepUIKY evEépyela elval KIvNTIKY evép-
YELO TIOU OUVOEeTalL UE TNV ATAKTN Kivnon Twv poplwv 1§ Twv atd-
MwVv TNG UANG. H evépyela Tou nAekTplkoU pelpatog eival Kivn-
TIKN evépyela Twv nAektpoviwv. H xnuikr evépyela eivat duvapt-
KM evépyela Tou oXeTiletal pe TG duvdpelg PETAEU Twv popiwv
N Twv atdpwv (edva 5.24). H mupnvikn evépyela eivat n duva-
MIKA evépyela Tou opeietal otig duvdpuelg petagl Twv ouotatl-
KWV TOU Tuprva Tou aTtOpou.

MINAKAZ 5.2.

H KAIMAKA TQN ENEPTEIQN XTH oYZH
Tipég evépyelag oe J
Kata mpoagyyion

buoiké paivopevo

Anpoupyia Tou gUUmavTog 10%
‘Ekpnén super nova 104
Emota nhak aktvoBohia 10%
MNeplotpogr ™S yng YUpw and tov fio 10%
H\ak evépyela mou @BAveL ot yn avd tog 10%
‘Exkpnén neatoteiou (Kpakarda) 10
Biatoc oeloudg (8 Richter) 10'
‘ExpnEn g atopikig BopBag otn Xipooiua 10
Evépyela Tou katavahdvetal and nipaulo yia armootoh otn oehfvny 10"
Aotpar 10
AvBPWIOG MOU TPEEL YIa Hia dpa 108
Inipto mou kaiyetat 103
Oavamedpa d6on aktvoBoAiag X 103
Evépyela Tou rxou oe pia disco ava deutepoherto (117 dB) 10
Tydon evég muprva oupaviou 107
HAektpévio 0 dTopo 1018
Kwnrikr evépyela evdg popiou agpiou oe Bepuokpacia dwpatiou 10?!

Metatponéc evepyeiac

‘Eva andé ta omnoudaidtepa eruteUyUaTa TOU avBPWIvou TOAL-
TIOMOU elval 1 avakdAuyn dlepyaoldv 1 ¢avouévwy ota omoia
TPAYHATOTIOIOUVTAL OUYKEKPIUEVEG HETATPOTEG evépyelag. Eru-
TMAEOV 1 €QEUPEDT CUOKEUWV-HNYXAVWV He TN Borbela Twv omoi-
WV Ol PETATPOTEG AUTEG TPAYUATOTIOOUVTAL UE EAEYXOUEVO TPO-
no £€dwoe oe KABe mepimTwon TepdoTia WwOnon otnv eEENEN Tou
TeXVOAOYIKOU TONTIOMOU pag (ekdva 5.25). Me autd tov Tpdmo

\‘ou(n’
8" kai Xnueia

ANTIAP AT

N

FrRFTR

Ortav petau d0o atouwv aokouvTal EAKTIKEG SUVALEL, TOTE Yia
va anopakpuvlolv, amarteitar evépyela 1 Onwg Slagopetikd
Aéue, yia va ondooupe éva Xnuikd Oeoud, anattelral evépyela.
Authj elvat n Suvaptk evépyela Twv atéuwv aTo Pepto 1 aAws
n evépyela Tou xnuwou deauod. Avtifeta, dtav ta droua mAn-
odouv, dnkadn dtav dnuoupyeitat o Xnuikdq deauds, aut n
EVEDYELd ameEAeUBEpWVETAL.

SRR

Kata m Oudpkela wag xnuikig aviidpaons, ot deopol petalu
Twv atéuwv ondlouv kau enavadnuoupyouvtat Av n evépyela
MOV AMALTETAL YA TO OMACIO TWV APXIKWY GEOUWY &lvat LiKoo-
Tepn autriq mou eheuBepwvetal amd T dnuoupyia Twv VEwv
deauwv, T6te katd ™ Xnuiki avtidpaon aneAeubepwvetal evep-
vela. AvtiBeta, av n evépyela mou anatteital yia 1o ondoo Twy
apxIKwy deouwv elvat peyaAitepn autrig mou eAeuBepwvetat and
™ Onutoupyla twv véwv deauwv, Téte katd m xnuikni avtidpa-
on deoueveta/anobnkevetat evépyela.

Eixdva 5.24.
Xnuikés avtidpaoelg kat evépyela.

Evipyeia
Hop@rig A

Evipysia
vopgng B

MHXANH

Eikdva 5.25.
Ot unYavéq LETATPEMOUY [a HopP Evépyelas oe A

101



®YZIKH B’ T'YMNAZIOY

0 dvBpwrog Katdpepe va TIBaceUoel UEYANO aApBUd QUOLIKWV Kal
XNUIKOV QAVOUEVWY KAl va XPENOLHoTooel mpog dQeAdg Tou TIG
METATPOMEG EVEPYELAG TIOU TA OUVOJEUOUV.

Ag okepBoUpe peplkd mapadelypata pnxavwv arnd tn kadnue-
pwr pag {wry: 0 KNTAPAG TOU AUTOKIVATOU HETATPETEL TN XNML-
K] Twv Kauoipwv apxikd o Bepuikry Kal OTn CUVEXELA OE KIVNTL-
Krj, 0 AQUITTPAG TNV NAEKTPLK 0 QwTEWVr], 0 AUXVOG TOU Uypa-
eplou TN XNUIKA 0 BEPUIKY], 0 NAEKTPIKOG AVEULOTHPAG TNV NAe-
KTPIKN O€ KNtk K.A. (rivakag 5.3). Mevikdtepa, uropoupe va
neptypdyoupe oxedov KABe PeTABOAN TIOU ekdnAwveTal 0T GUON
1} OTO £pyaoTplo avaAUovTdg Tn O PETAOXNMATIONOUG TNG EVEP-
velag and pa pop®r) oe AMn. Kat' apxiv kKdbe pop®r) evépyel-
aqg eival duvatdv va petatparel o’ onoladnmote AAAn.

MINAKAZ 5.3.
ApXIKH HOPOH evépyelag Aiadikacia-Zopa-Mnxavi Tehikn
MoyxAog Mnyaviki
MHXANIKH Avthia 8epudTnTag OeppikA
Auvapoyevvitpia HAekTpIkn
Atpopnyavi Mnxavikn
dolpvog O¢ppikn
OEPMIKH Oeppoleiyog HAekTpIKR
MupdAuon Xnpikn
AapmTipag MupdKTWONG AxTivoBohia
HAekTpIKOG KIvnThpag Mnyxaviki
Wnomiépa Oepikn
HAEKTPIKH Meraoynuariotiq HAekTpIKr
HAekTpoAuon Xnpikn
Aaprrripag @Bopiopou AxTivoBohia
Mug Mnyxaviki
Katoipa Oeppikn
XHMIKH Mnartapia HAekTpIKA
Xnuikn avridpaon Xnuikq
Xnuiki pwravyeia AkTivoBohia
Padidpetpo Mnxavikn
Hhiakdg Beppoaipuwvag Oeppikn
ENEPTEIA AKTINOBOAIAZ dwTOKUTTAPO HAexTpikr
dwroypagia Xnuikn
Néilep AxTivooAia
dwrogliveeson Xnuikn
Aropik BouBa Mnxaviki-Ogppikn
MYPHNIKH Mupnvikég avmidpacTipag OeppikA
Padidpetpo AxTivoBohia
"Hhiog AkTIvoBoAia
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5.5 > Aiatipnon g evépyeiag

ZIPWYVELS a koUvia Kat apxiCel va kiveital. H kolUvia amoktd
MNXAVIKY evEpyela. XNUIKY eVEPYELQ TOU OWUATOG OOU PETATPE-
TIETAL OE UNXAVIKY evépyela TNg kouviag. Av agrigelg v kKoulvia
va KwvnBel ehelBbepa, PeTd amd Alyo otapatd (eikéva 5.26).

Tt &yive n unxavikn g evépyela;

H unxaviki evépyela tng kouviag dev eEapaviobnke. Méow Tou
€pyou Twv Juvduewv TPIRNG TOU agpa He TNV Kouvia, UETATPd-
TNke 0c BepUIKN) eVEPYELQ TOU agpa. Av urnopoUcape va HETPY-
ooupe KABe pop@n] evépyelag Pe akpiBela, Ba Bpiokaue OTL N
XNUIK EVEPYELQ TIOU HETAPEPONKE aMd TO OWHUA COU OTNV Kou-
Vla, N apXIKY UNXaviky evépyela TG Kolviag Kat n Beppuikn evép-
YEl TIOU peTapEpdnke otov aépa eival (oeq (ekdva 5.26).

To B0 oupBaivel kat katd to Eekivnua 1} To oTaudTnuUa €vog
auTokivATou. Katd tnv ekkivnom n xnuiki evépyela Twv Kauoipwy
METaoXNUATICETAL OE KIVNTIKY) EVEPYELQ TOU QUTOKLVITOU Kal O€
BepIK] TOU agpa TOU HETAPEPETAL O AUTOV PECW TWV KAUOOE-
plwv Kat Tou vepoU Tou Yuyeiou Tou auTokivrtou. To dBpoloua
NG KIVNTIKAG eVEPYELAG TOU QAUTOKIVATOU Kal TNG OEPUIKNG ToU
MeTapépBnke otov agpa kat To vepd tou Yuyelou eival (oo pe ™
XNUIKYA evépyela Twv Kauoipwy (eikéva 5.27).

‘Otav to autokivnto otapatd, n KIVNTIKA TOU eVEPYElA WETA-
TPEneTal 0g BepUIKY), TIOU dlaxgetal oto TePBANOV, PHECw TOU
€pyou Twv duvduewv TPLRNG TOU ackouvtal 0To autokivnTo. evi-
K4, n unap&n g evépyelag ekdnAwvetal, Otav autr PeTatpEne-
TaL and pa popery ae AANAn.

H peAétn Twv Sldpopwv HOPPWV EVEPYELAG KAl TWV HETAOXN-
MOTIOM®WV TNG and pia pop®r) oe AAAn odrjynoe oe pia ard Tiq
YEVIKOTEPEG APXEG TNG PUOLKAG, TNV apxn dlatripnong g evép-
YEag:

H evépyela moté dev mapdyeral amd 1o Pndév Kal ToTé dev
egagpavileral. Mmopei va petatpémeral amoé Tn pia Jopepn oTnv
dAAn, | va peragéperal amd €va owpa oe dAlo.

Elte nmpokeital yla HeAETn evdg TMOAUMAOKOU CUCTHHATOG OWUA-
Twv onwg évag yaha&iag, eite evég amlou dnwg Hia Kouvia, urdp-
Xel Tdvrtote €va pé€yebog mou dlatnpeital otabepd: n evépyela.
H evépyela eival duvatdv va petapépetal and éva ocwua oe AAAo
A va PetatpéneTal and pa pop®r] oe AN, OUWS N CUVOAKA NG
noodtnta dlatnpeital otadepn.

5.6 > nNnyéc evépyeiag

‘O\n n avBpwrivn dpactnEdTnTa, MUIKN Kal eyKEPAANKY aAAA
Kal n XPrion Twv NAEKTPIKWY CUOKEUWV, N Blounxavia kat oL Peta-
popég Baoifovral OTIC PETATPOTEG JIAPOPWV HOPPWV EVEPYELAG.
Mowa eivat Suwg n mMpPoéleuan autng g evépyelag;

\\omn'
8" ka1 Xnpeia kai BioAoyia )

Eixdva 5.26.
Kabwg ompuwyvelg Ty Kouvia, nutkn evépyela and to owua oou
UETAQPEPETAL 0" QUTI] KAl LETATPENETAL O KVITIKT.

Mmogeilc va oxegrels mowo eivar 1 aQywxn
TEOEAEVO auTiic TG evEQyelas; Me ) Bori-
Oetor Tov mivaxa 5.3 aTEUOVIOE OYXNUOTIRA
™V alvoida TmV SLodRAOLOY ROL TWV OVTi-
OTOL{WV UETOTQOTAV EVEQYELOLS.

Beppikn evEpyEID
omny efarpion

6,- i Mnxavikn

EVEpYEID

NS i
'-a . i

Eixdva 5.27.
X éva ouvnBuouévo autokivnto mepinou 0 30% TG XNUIKIG
EVEDYELQG TIOU LETATPENETAL KATd TNV kauon g Bevivng ueta-
oxnuariletat o xpriown pnxavik evépyela (Kwntr evépyela
TOU QUTOKIVITTOU).
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0 HAIOG: NPWTOPXIKA MNYR EVEPYEINC

Kupla mnyn evépyelag yia Tov mAavit pag eivat o RAIog. Zto
E0WTEPIKO TOU HALOU TIPAYHATOTIOIOUVTAL TIUPNVIKEG avTIOPACELQ
ME TIG omoleq MUPNVIKN EVEPYELA PETATPEMETAL TENKA OE eVEPYELQ
aktivoBoAiag. ‘Eva pkpd pépog TG NALAKAG evépyelag pOAvel otn
yn. O NAlog Bewpeital otabepry Kat aveEAVTIANTN TNy eVEPYELAG
Me Kpplo TN dldpkela g mapouciag Tou avBpwrou otn yn.

H BiopydZa (to &UAo, TO EUAOKAPROUVO, TA PUTIKA UTtoAe(uua-
Ta) elval pa mmyn evépyelag mou oeiletal Otn pwTooUvOeoN
TV QUTWV. Me TN @wTooUvOeon, N NAAKY evEPYEla PETATPETE-
Tal oe XNMIKY N omoia amoBnkeletal ota utd (elkéva 5.28).

Zmv nAakn evépyela opelovtal emiong o KUKAOG TOU VEPOU TIOU

Eixdva 5.28. , ; L, 3 B
H xnuud evéoyeia Twv To0gav Kat Twv kauoluwy mpodpxerar  OONYEL VA YEWICOUV OL TEXVITEG AlUVEG TWV PPAYUATWY, O AVEHOG TtOU
and tov fo. Kivel Toug agpootpoBiloug, Ta Baldooia KUpaTa KTA. (ewdva 5.29).

Eikéva 5.29. »
0 kukAog Tou vepou kai n nhiakr) evépyeia.

. Ot wkeavol amoppogouv Ty evépyela aktwoPoliag and tov
1Aio, épog ™G onolag uetatpéneTal ae Beppkr evépyela. H
nhaki evépyela aktvoBoAiag mapéxel v anapaitnm Bep-
uotnta yia va eéatuotel o vepd kat va mapayxbouv udpa-
Tuol. Ot udpatuol petapépovtat atny aTuéoalpa 6rnou oxn-
watiCovtat Ta ouvvepa.
To vepd Bpioketat oe Kdmoto Uyog, ondte xet Baputiki duva-
LK evépyela.
2 ouvéela méQTeL 0T €3a¢og e HoPPH BooxNS 17 Xtoviou.
. To vepd péet and ta uynAdtepa onuela g Enpdg mpog ™

fakaooa oxnuarifovaq motauous, ondte n Paputikn duva-

UIKT EVEDYELD LETATPEMETAL O KIVNTIK.

-

N

N

1K ZUUBATIKEG KOI OVAVEWOIUEG NMNYEG EVEPYEIAG
kai Koivavia kai Oikovopia )

(4]
s\\

H evépyela mou eival amobnkeupévn ota OpuKTd Kauolld, oTov
dvBpaka, To METPEAALO KAl TO PUOIKO agplo opeiletal atov fALo.
Autd ta kKauowa nponABav and euTd kat udPORLOUG OPYAVIOHOUG
Ta ornola Bpébnkav oTo e0wWTEPIKO TNG YNG O KATAANAEG Ouv-
Onkeg Bepuokpaciag kat mleong Kal petaoxnuatiotnkav oe did-
omua Tepinou 30 eKATOUMUPIWY €TWV. ZUVETIWG, JEV AVAVEWVO-
vTal Katd tnv nepiodo Unap&ng tou avlpwrou otn yn Kal ava-
pévetal va eEavtAnBolv oe UEPIKEG OeKaETiEG.

To oupdvio kat to B6plo Aéyovtal Mupnvikd Kauoipa, ylati xpn-
oloroloUvTal OToug TUPNVIKOUG avTidpaoTtripes Ue TEAIKO oKoTd
TNV Napaywyr] NAEKTPIKNG evépyelag (eikéva 5.30). H Unap&r tToug

Eikéva 5.30. Xpovohoyeitat and v enoxr| dnuoupyiag g yng mpv and mepi-
ZT0Ug TupVikoUg 0Tabuous mapaywyns MAEKTOWIG evépyelas  Tiou 4,5 SLOEKATOUMUPLA XPOVIA. SUVETIWG, TA anoBéuatd Toug dev
XOTOWHOMOLOUVTAL MUPIVIKA KAUGHKQ. avavepvovtal Kat pdAhov 8a eEavtAnBoulv péoa otov 210 awdva.
Se moleg Bupwmainés xdoeg vdoyouy muon- 2ipepa TO MEYAAUTEPO TIOCOOTS TNG EVEPYELAG TIOU XPENOLUO-
Vol 0Taduol ®aL Og TOL0 TOCOOTO CUUMETE- roloUpe maykOoua TPogpxeTal and opuktd kauowa (yaidvepa-

YOUV OTNV TTOQOYWYN NAEXTOWNG EVEQYELOG OE

Keg, TIETPEAALO KAl PUOIKS agplo) kat oupdvio. Ot CUPBATIKEG OUWG
©d0e ywEw;

autég Tnyéq evépyelag napouatdlouv coBapd TpoRAnuaTa:
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Mpwto ta anobéuatd toug Ba eEavtAnBoulv kal deltepo N XPN-
on toug OUMBAMAEL OTn pUTAvVON KAl TNV KATaoTpopr Tou TePL-
BAaM\ovtog (ekdva 5.31).

MNa toug mapandvw Adyoug, n oUyxpovn Kowwvia mpoomnabel
va aglomorjoel TIG AEYyOUEVEG CVAVEWOIPEG TINYEQ EVEPYELAG,
6nwg n nAlakr evépyela, TIou BewpouvTtal aveEAVTANTEG. X' AUTEQ
nep\apBdvovtal dldPopeg TNYEG ToU TpogpxovTal and Ttnv nAla-
K1 evépyela, ol MaAippPoIeg, N YEWOEPHIKN evEPYELA KAl 1) eVEP-
yela and 1o udpoyovo.

\\olKri
8" kai MepiBdAlov
51%  16% 5% 4% 4%
- - "—-‘."fr’ -t "_ﬂ"fl -f"'

e —

MEPIKEGC OVOVEWOIUEC NNYEC EVEPYEING
Auegon aZionoinon tng NAIOKAC EVEPYEING

‘Eva pikpd moooaotd TG NALOKAG eVEPYELAG TIou PBAvel OTtn yn
propel va xpnoornomnBel dueoca yia T 8€puavon Tou XwWpou KTl
plwv 1§ Tou vepou (nAlakdg Bepuocipwvag) 1 yla TN HETATPOTM
NG 0€ NAEKTPIKY MEOW TWV PWTOROATAIKWY KUTTAPWV. Ta QwTO-
BoAtaikd kUTTapa katackeudotnkav apxikd yla va Kakuyouv Tiq
evepyelakég avdykeg Twv dopupdpwv. H xprjon toug duwg dla-
ddbnke eupUltepa, ONwG yla napddetyua otn Aettoupyia Twv umo-
AOYLOTWV TOEMNG.

AIOAIKR EVEPYEIO

Ao Tnv apxadtnta ot dvBpwriot aglomoinoav TNV KIVNTIKY] evEP-
YEIO TOU avéuou (QLOAIKA] eVEPYELQ) OTIG METAKIVIOELG TOUG WE
lotiopdépa Kat oto dAeopa Twv dNUNTPLOKWY pe avepduuioug. Ot
avepduulol padl pe Toug vePOUUAOUG OUYKATAAEYOVTAL OTIC TIPW-
TEQ WNXAVEG TIOU QVTIKATECSTNOAV TOUG HUG Twv {Wwv KAl Tou
avBpwrou wg TNYEG eVEPYELAG.

2ripepa eldikol avepduulol 1§ aAG aveoYevwTPLEG XPENOL-
poTtoloUvTal yla Tn HUETATPOT] TNG QLOAIKNG eVEPYELQG O NAe-
KTPKY). PUOIKA oL avepoyevwnTpleg eykabioTtavtal oe TEPLOXEQ
érou nvéouv Loxupol dvepol, dnwg yia rapddetypa tTa vnold tou
Atyafou (ekéva 5.32).

YSpauAaikn evépyeia

To 10% mepimou NG nAEKTIPIKAG evépyela otnv EANGda mpo-
épxetal and Ta udponAektplkd egpyootdola. To vepd NG TEXVN-
TG Muvng éxel duvaulkr] evépyela, n oroia petaoynuatifetal oe
KIVNTIKY KaBWG autd mEPTEL Kal TEAIKA UeETAoXNUATICETAL OE NAe-
KTPLIK] otn otpofhoyevviiTpla (eikdva 5.33).

{ Eixdva 5.31.
Arpoogaipikiy pimavan
H xprion twv 0puKkTWv Kauoiuwy Exet wg anotéeaua v avén-
on tou Blo&eidiou Tou dvBpaka otnv atudogaipa. 2tn dmhaviy

elkdva palvovtal ta mooootd exmounrq Tou dloetdlou Tou
avBpaka otv atudopapa and Oldpopes dpaoTPLTNTES.

ZUYrREVIQMOE TTANQOPOQIES YLl TS ETUTTWOELS
0T0 ®AMpoL TV TAAVITT Has amtd ™Y avEnon Tou
OL0EeLdiov Tov dvBgaXa OTHV ATUGOQALQCL.

Eikdva 5.32.
AAiké ndpko otnv Kontn. ZTiq aveuoyewnToie 1 aloAir) evép-
YElQ UETATPENETAL OE NAEKTPIKT].

Eixdva 5.33.
JTa USPONAEKTOIKG €pyooTdata N Baputikn duvajiki evépyela
TOU VEPOU LETATOEMETAL O NAEKTOKN.
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Eikéva 5.34.
Xonon yewbepuikriq evépyetag

NAEKTRIKE EV

EpyEla

Eikdva 5.35.
H woéhiun evépyela (putewr) elvar peyaddtepn oto Aaumtripa
pBopiapoy an’ 6, 0To AaumTripa MUPAKTWONG.

MINAKAZ 5.4.

MEPIKEZ XAPAKTHPIZTIKEZ AMOAOZEIZ
Mnxavi Anddoon
ATMOZTPOBINOZ 10-47%
MYPHNIKOZ ANTIAPAXTHPAZ 30%
YAPOXTPOBINOZ 85%
MHXANH AYTOKINHTOY 20-30%
HAIAKO KYTTAPO 25%
NAMMNTHPAZ MYPAKTQZHZ 5%
NAMMTHPAZ O©OPIZMOY 20%
MYEX 20-25%
MOAHAATO 90%
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Ektég NG duvaplkAg evépyelag Twv UdATOTAUIEUTAPWY, UTAP-
XOUV Kal AA\eq HOP@PEQ UDPAUAKAG evépyelag. To vepd Twv
Balacowv, eEatiaq TWV KUPATWV TIou dnuioupyoulvtal amnd Toug
avéuoug, TwV PEUMATWY Kal Twv TaAlppolwy, Bpiloketal oe dlap-
kAl kivnon. ‘Exouv mpotabel didpopeg diadikaoieq a&lomoinong
autrg TG SUVAMLKAG 1 TNG KIVNTIKNG evépyelag, €0k oe Teplo-
X€G Omou Ta mapandvw eawvopeva eivat Wiaitepa €vrova.

FewBepuUIKA EVEPYEIT

H vewBepuikr evépyela OxeTietal pe Tn BePIKY EVEQYELD TWV
UNOYELWV TIETPWHATWY 1] TwV UTIOYEWWY vepwV. MNMPOKEWEVOU va TN
peTaoxnuatiooupe oe ANeG HoPPEG, aglotoloupe T dlagopd Bep-
Mokpaoiag avdueoa ota undyela TIETPWHATA 1) vepd Kal oTnv el
@dvela ™G yng. Ta undyela UAIKA Tou €xouv uynAdtepeq Bepplo-
Kpaoieg eival mnyég Bepuikng evépyelag Tou Propel va xpnotuo-
noinBel efte dueoa efte va peTaoXNUATIOTEL 08 NAEKTPIKY evEpyeLQ.

lewBepUIKY] evépyela UMdpxel MpoPavwg mavtou, aA\d n xpnot-
pOTNTA TG elval olkovopikd cupgépouca Uévo dTav UrdpXouV Gual-
ké€q deEapevég Beppou vepou 1] atoU TIOAU Kovtd oTnv eripdvelq,
onwg otg OgpporiAeg 1§ o Mo, Znv lohavdia n yewBepukn
evépyela (Bepud vepd) xpnoworoleital Téoo yla B€puavon Kripiwv
600 Kal yla Tnv mapaywyn NAEKTPIKAG evépyelaq (eikdva 5.34).

5.7 > Anédoon piag pnxavig

ZUupwva Pe Vv apyn dlatripnong g evépyelag otav Jia unxa-
V] HETATPEMEL A HopPr] evEPYElag O A AANAN N oAkr evép-
velwa dwatnpeital. Tt ewoel n AEH dtav ouviotd va avtikaraotn-
oouue ToUG Aaumtripeg MUPAKTWOoNG Ue AQumtripeq @Boplouou yia
va MeTUXouue €EOLKOVOUNON EVEPYELQG;

Katd mn petatporr| Tng evépyelag and mn Ja popdry o AAn,
eV N OUVONKA evépyela dlatnpeital, n xpnown (weEAn) eivat
TAVTOTE MIKPATEPN TNG EVEPYELAG TIOU TIPOCPEPETAL APXIKA. ‘Omwg
eldape mapandvw, pla unxav 1) CUOKEUY] WETATPEMEL eVEPYELA
and pa poper) oe AAAN (eikova 5.33). H mpoopepdpevn evépyela
elval mdvrote (on pe TO dBpolopa TNG XPENOWNG evépyelag Kal
g evépyelag Tou dlaockopmiletal Pe Tn Hop@ry BepuikAg evép-
velag. X’ éva Aaurripa nmupdktwong pévo To 5% NG NAEKTPLKNAG
EVEPYELQG UETATPEMETAL O XPNOIUN QWTELVY] EVEPYELD, EVW TO
urtdlowo 95% anAwg Beppaivel Tov agpa tou dwpatiou (ewdva
5.35). H anddoon piag pnxavig opiletal wg to mMMAKo ™G XeN-
OlUNG TIPOG TNV MPOOPEPSEVT evEPYELA. XPNOLoToldvTag paen-
MaTikd oUpBoAa propoUpe va YpAwoupe:

E

_ Sxpnown

E

n=
TPOCHEPOLEVT

Zuvrbwg, n andédoon ekppdletal wg MocooTd % Kal eival mavto-
TEe HIKPATEPN 1) TO TOAU (on pe 100% (mivakag 5.4).
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To épyo mou mapdyetal étav avepaivelq pla okala tpéxovrag
Me otabepr] TaxUtnta oe peplkd deutepdlerta eival To Blo pe
autd mou mapdyetat étav aveBaivelg Tnv Bla okAAa oe pPePIKA
Aemtd mepnatwvTag pe orabepn) emniong Taxutnta (eikdéva 5.36).
Avapwtribnkeg noté yati koupaleoat moAU repLoooTeEPO OTNV MPW-
™ nepintwon;

{ Eidva 5.36.

v mpwtn ewova avePaivels ™ okdAa oe xpovo 5 S (Tpéxo-
viag), evw ot deutepn oe xpdvo 30 s (mepnatwvrag). Kat otiq
8o meputwoelg n duvaun mou aokelg eival {on pe 0 Bpog
oou (kweloat e otabepn tayumta). Epdoov avePaivels oto dio
Uiog, Loxuet yia to épyo g duvaung: W=w-h. Enouévwg, ouure-
paivouye Ot 0e G600 UIKPOTEPO XPOVIKG BldoTnua mapdyoupe
Kkdnoto épyo, 1600 MePLOGGTEPO KOUPAlBUAOTE.

‘Epyo Kal Xpovoc

5.000 W

MNa va anavtijooupe oTo Napandvw epWTNUa, Oa TPEMEL va guv-
déooupe To €pyo Tou mapdyetal and pa duvapn ©j TNV noodtn-
TA UIOG HOPYNG EVEPYELAG TIOU WETATEEMETAL 0 AAAN HOP®Y, e
TO XP4GVOo TIOU Ararteital yla v napaywyr Tou €pyou 1 Tn PeTa-
TPOT] Mg HoPPNG evépyelag oe AANN. To Quokd péyebog Tou
ouvdéel To Tapayduevo €pyo 1 TNV MoodTNTa TNG MAPAyOEVNS
evépyelag e Tov avtioTtolo xpdévo ovopdletal 1oxug. H 1oxug eivat
éva peyebog mou delxvel TOCO ypryopa TMAPAYETAL KATIOO €PYO
N peTaoxnuatietal kamowa HopPry evépyelag Kal opifetar wg To
mnAiko Tou €pyou (W) mou mapdyetatr 1 g evépyelag (E) mou
petaoxnuartifeTal dla Tou avtioTtolou XEovikoU JlaoTAUAToq.

‘Epyo
XPOVIKO dldoTnua

_ MNoodmra evépyelag mou petaoynuatiGeral
XPOVIKG dldoTnua

loxig =

1 e TN XPnon oupBoAwv
w
t

P =

~|m

H wox0g pag ouokeung 1 Wlag pnxavng eivat téoo peyalute-
PN, 600 TEPLOTATEPO EPYO TAPAYEL 1] TIEPIOCATEPN EVEQYELA LETA-
oxnuatiCel oe oplopévo xpovikd ddotnua. ‘H, .ooduvaua, n loxug
elval Téoo peyaAUtepn, 600 UKPOTEPO XPOVIKS dldotnua anat-
Teftal yla va napaxBel oplopévn moodTa €pyou, 1 va peTa-
oxnuatiotel oplopévn mocdtnTa evépyelag (ewdva 5.37). TMa
napddelyua, dUo autokivnta Blou Bdpoug aveBaivouv otnv Kopu-
o1 evég Aopou pe otabepr) Taxumta. To €pyo Tou apdyouv oL

Eikéva 5.37.

dUo pnxavég eivat dlo. H pnxavr) éuwg pe ™ peyaldtepn oxu
(ouvriBwg peyalltepou KuBlopol) Ba odnyrnoel To autokivnto
OTNV KOPUYY| 0g UIKPOTEPO XPOVIKS dldoTtnpa.

Ot 8Uo Kwntripeg aveBdCouv to BdAauo Tou aveAkuotipa katd
10 {80 Uyog (h) kat mapdyouv To {Blo épyo. O Kwntipag e ™
LeyaAUtepn oxu Tov aveBdlel oe UKOOTEPO XPOVIKO BldaTnua.
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\)oIKﬁ
8" kai loTopia

Eixdva 5.38.

Opiopdg Tou HP amd tov Bar (Watt)

H ©éa ywa ™ ypnowomnoinon e toxuog mou anodidet éva dho-
YO yia ToV 0pIONO TG povadag uETpnang e LoxUog Umroxe
nipw akoun o J. Watt mv kdver ouykekpuévn (1783). O Watt dia-
nfotwoe 61t éva dAoyo punopouoe va avuwvel &va owua BApous
667 N mepirou KivoUuevo Yia EMApKES Xpoviko Sldotnua e ota-
Bepn TaxumnTa 4,026 kmih nepinou. Tnv toxU auti ™y amokd-
Aeae 1 {nno (HP) (HorsePower). H povdda auti g taxuog xon-
oluornoleiTal akdun Kkat orjuepa.

Kataoxrevdote €va pmtoyamud dAUToun ue
UETOL UETAPOQAS KO RATOYQAYTE TNV LOYU TOU
rwvnojoa tovg oe HP xow og W.
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Katd tnv kadon evég Aitpou Bevlivng, oplopévn moodtnta Xnpt-
KNG evépyelag petatpénetal oe Bepuikr). To Aitpo g Pevlivng
Ouwg kafyetar oe upion wpa oe éva empBarnyd autokivnto kai
pévo oe 1,5 deutepdlerto o’ €va agpormAdvo Mndwvyk 747. ‘Etol,
n gnxavr tou agporAdvou avamrtuooel woxU 1.200 Qopéq ueya-
AUtepn and ekelvr TOU AUTOKIVATOU.

loxuc kai Kivnon

To d\oyo Tou maploTdvetal oty eikova 5.38 aveBdadlel Tov Kou-
Bd pe otabepr] TaxUTNTA U AOKWVTAG O° AUTOV, PECW TOU VAUA-
T0g, otabepry duvaun F katd mnv katelBuvon g kivnong. e
Xpovo At o kouBdqg petatomifetal katd Ax:

Ax=u- At
KalL To épyo mou mapdyetal and T duvaun F eivat
W=F - Ax.

Tdte, yia TV LoXU TIOU TIPOOPEPETAL OTO KIVOUUEVO OWHA (KOU-
Bd) mpokumTeL:

AnAadr), n oxUg Tou mpoopépetal and uia duvaun F o’ éva
owpa Tou Kiveital e taxutnta u elval avdhoyn Tou HETPOU TNG
dUvaung Kat g TaxUtnTag mou Kiveltal To owua.

Movadecg 1oxuoc¢

ZUupwva pe Tov oplopd tng toxlog, povdada tng eival to TId-
OUN avd deutepdierto. H povdda autr) ovoudletar Watt (Bat)
mpog TIU Tou Zkotoélou Ténug Bat (James Watt) mou BeAtiw-
oe TNV atpounxavr tov 180 aibva.

1
JUMBOAIKE: TW =—

Mwa pnxavry éxet oxu 1W, détav mapdyet €pyo 1 J oe xpoévo 1
s. To W eival oxeTikd uikpr povdada oxuog kat yU autd ouxvd
xenotgornowouvratl Ta MoAanAdaold Tou:

1 kW=1000 W=10%® W kat 1 MW=1.000.000 W=10% W
EBkd yla TI§ unxavég Twv autokivATwv €xel dlatnpndel wg

povdda toxuog o (mrog (1 HP) mou eival {cog pe 3/4 kW, omdte
Ml pnxavy 134 (mmov €xel 1oxy 100 kW (eikéva 5.38).
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MINAKAZ 5.3.
ENAEIKTIKEZ TIMEZ IZXYOZ MEPIKQN BIOAOTIKQN ZYZTHMATON, MHXANQN KAI HAEKTPIKQN ZYZKEYQN

Bioloyika ouoTrpara loyug Mnxavég loyug HAeKTPIKEG ZUOKEUEQ loyug
‘Evropo mou metdel 0,001 W PoAdL xelpdg 0,001 W Zuplotikr pnxavi 10 W
Kapdid avbpwrou 3W  Mnxavi autokiviitou 10-200 KW Aapmmpag 100 W
AvBpwriog akivnrog 17W  Tpévo 1.000-8.000 KW Wuyelo 150 W
AvBpwriog Tou epydletat 100 W Mndwyk 21.000 KW @Oeppooipwvag 1.000-4.000 W
AvBpwriog Tou mepnardel 750 W ZraBuog HAektpikng evépyelag otnv MroAeuaida 320 MW KouCiva 5.000-8.000 W
Apopéag 1700 W NMupnvikég avtidpaotripag 900 MW MAuvtriplo 35.000 W
Aehopivt mou koAupmdet 210 W Tdpauhog 1.000 MW ‘Eyxpwpun tnAedpaan 500 W
Aloyo mou kaAraZet 1.000 W

Mapadeiyua 5.5

‘Evag nAekTplkog Kivntripag avudwvel pe otabepr] Taxutnta éva KiBWTLo mou €xel Bapog 5.000 N
oe UYog 10 m oe xpoévo 10 s. Mdon eivat n woxUg TOU KVNTNPQ;

Boowes cEiouoss
w=5.000 N, Ax=10 m P (lox0Q) W=F-Ax, p_- WV
t
t=10 s
Auon

Brijpa 1: >xedlaoudg twv SuvAUEwV TIOU aoKOUVTAl OTO KIBWTLO:

(a) Ané amdéotaon: To Bdpog w, (B) amd emnagr): n duvaun ard Tov Knteda (LECW TOU UETAA-

AlkoU okowiou): F

Brijpa 2: Yrmoloylopdg g F.

Emeldr] to KIBWTIO Kiveital pe otabepr| taxitnta amd tov A vouo tou Neltwva: Fgy=0, dniadr) F-w=0 F=w
Brijpa 3: Epapudloupe TG BAOIKEG €EIOWOELG:

W F-Ax 5.000N-10 m J

P=— = 5.000 — = 5.000 W = 5 kW
t At 10s S

» Xpnoigomoinoe Kal EPAPHOCE TIG €VVOIEG TOU €UAOEG:
‘Epyo ka1 Evépyeia

1. Zuum\ipwoe TIg AéEelg mou Aelmouv amd 1o Mapakdtw Keluevo €10l WOTe Ol TIPOTACELS TIOU TIPOKUTTTOUV
va eivat emotnuovika opbEq:

Mwa dUvaun mou aokeitat ¢’ éva cwua pnopel va mapdyel €pyo mAvw 0’ autd Ttav T0 OCWHUA ................
2tV anAouaotepn TepinmTwon, dnou n duvaun sival otabepr] KAl TO CWUA HETAKIVETAL KATA TN ..ovveveee...

NG, TO €PYO OPIZETAL WG TO .ovvveveeeerernenee. ™G SUVAPNG €T TN v, TOU OWMATOG 1] OUW-
BONKA: oo To €pYO €VAL .oovcveeeciiieiiiie e, péyeBog dnAadr €xel povo pérpo. H pova-
da tou €pyou oto S| oUotnua evat To .................. To €pyo plag dUVAUNG EKPPACEL TN c.vvvvveeeeeaneieineen. evEp-
velag and éva owpa ae &va GANO 1 TN covvveeveeeiiiieeene ™G and pia pop®ry ae AAAn.
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2. 211G mpotdoelg mou akoAouBouUv va KUKAWOELG TO YPdUUa TIou avilotolxel otnv opbn ardvinon.

H povdda tou €pyou oto Alebvég Zuotnua Movddwv eivat: a) 1 J, B) 1 N, y) 1 kg, d) 1 N e) 1 ﬁz
m m

Auvapiki-KivnTik evépyeia — AUo BACIKEG HOPPEQ EVEPYEIAG
3. Zuum\ipwoe TIg AéEelg mou Aelmouv amd To MAPAKATW Ke(uevo €Tol WoTe Ol MPOTACELG TIOU TPOKUTTOUV
va elval emotnuovikd opBEq:

i. ‘Eva OOUA TIOU EXEL wvvvvevvnnnes W Kal BploKETAL O€ ......cooevveenne h and kdmowo optldvtio enimedo €xel
............................................. evépyela. H Baputikr) SUVAULKY] EVEPYELD AVAPEPETAL T€ ....oovvvvvvnnenn....
and TNV Omoia HUETPAUE TO ..ocoveveerrennnns KAl otnv oroia BewPOUPE OTL EXEL TNV TUN coovvvvrieienienns H
BapuTikr] SUVAULKY] evépyela TIoU €xel €va owua o€ KAMolo UYOoG eival ......cceeeveeeeneene, aré 10 dpduo
Tou akoAouBnoe yla va Bpebel o’ autd 1o UYog.

ii. KaBe owpa 1ou €xel uttooTel EAACTIKY) TIAPAUOPPWOT), EXEL wooevveeeeeeeecennnas evépyela, n orola tooutal
ME TO ooveeiiiinnen. NG dUvVaung TOU TOU AOKNONKE YlA VA TO MAPAUOPPWOEL KAL  ovevveeeciiieecieeeenene

and Tov TPOTO ToU TIAPAUOPPWONKE.
4. 211G PoTdoelg Mou akoAouBouv va KUKAWOELG TO YPAUUA TIOU aviloTtolxel otnv opbry amdvinon.

i. ‘Evag mUpaulog Tou Kiveltal pe oplopévn taxutnta oto dldoTtnua, evepyorolel TIG UnxXaveég Tou Kal
Sim\aaotdlel v TaxumTd Tou, evaw Tautdxpova armoBAMel Tnv ddela JSeEAUEVY] KAUOIUWVY UELWVOVTAG
™ ndla tou otn pon. H KwvnTik Tou evépyela: (a) de petaBdAAletal, (B) oktamhaoldletal, (Y) TETPA-
nAacotdZetal, (3) dumhaoctdletal, () Timote and TA TAPANAVW®.

ii. '/Eva BéNog ekto&eleTal amnd To €dapoqg Ue tn Borbela evdg TOEouU Kal apou avéRel PEXPL Eva OPLOUEVO
Ugog, otn ouvéxela mpoorintel Eavd oto €dagog. H diadikaoia amd tn otiyuri mou 1o BEAOG apxilel
va Kiveltatr pe m Boribela tou té&oU pmopel va meptypapel pe TNV akOAoudn Oelpd EVEPYELAKWY UETA-
OXNMATIOMWY: (Q) KIVNTIKY eVEPYELA-BAPUTIKA SUVALKY] evEPYELa-€pY0, (B) €PYO-KIVNTIKY eVvEPyeLa-ENA-
OTIK] JUVAMUIKY] EVEPYELQ-KIVNTIK €VEPYELD, Y) €PYO-OUVAMIKY] eVEPYELd AOYW TAPAUOPPWONG-KIVNTIKY
EVEPYELO-BAPUTIKY] SUVAWULKY) EVEPYELQ-KIVNTIKY evEpyeld, J) eAAOTIK) SUVAUIKY eVEPYELQ-BAPUTIKY duva-
UK EVEPYELA-KIVNTIKY EVEPYELQ, €) TioTe amd Ta mapandvw.

H pnxaviki evépyela kai n diatipnon Tng

5. Zuum\ipwoe TG AéEelg mou Aemouv amd To MAPAKATW Ke(uevo €Tol WOTe Ol MPOTACELG TIOU TPOKUTTOUV
va elval emotnuovika opbEg:

To ABPOIOUA TNG evvveeveeeeeeeeeeeeaeea (U) kKat ™G .ooeeeeennnns evépyelag (K) evog ....oooovevvnne. 1
KABEe XPOVIKN OTIyury ovoudZeTal ............... EVEPYELA TOU ....oooevnnenn... 10 [ o 1V ‘Eva owua
AMOKTA KIVNTIKA KAl SUVAMIKY] EVEPYELD UECW TOU .....ocoeeeerreenennnns TWV JUVAUEWV TIOU evepyolv G’ auTo.
Otav 0’ éva owpa 1 oUoTNUa CWUATWV ETUDPOUV HOVO ..oooveiveineiieeenne, ) e 11 duvduelg

.................. MapaudpPwaong, N UNXavikr Tou evépyela dlatnpeeital otabepn.

6. ZXTIq MPOTACELG TIOU OKOAOUBOUV va KUKAWOELG TO YPAUMa Tou avtlotolxel otnv opbr) andvinon.
Mwa ogaipa Kiveltal katd PAKOG Hlag OoXedOV KUKAIKNG KATAKOPUPNG OONEOTPOXIAG XWPIG TPREG eKKL-
vVWVTaGg amnd To avidtepo onuelo Tng Tteoxldg. H Kntikr TG evépyela, n SUVAUIKA TNG evépyela o€ OxE-
on Me To €daPog Kal N Pnxavikry g evépyela: (a) au&dvetal, au&dvetal, augdvetal, (B) Hewwvetal, peww-
VETAL, HElwveTal, (Y) au&dvetal, PElwveTal, YelwveTal, (8) au&dvertal, pewwveral, mapauével n dla, (€) Timo-
Te and Ta napandvw.

Mop@ég kai peTarpomég evépyelag — Aiatipnon tng evépyeiag — Mnyég evépyeiag
7. Zupn\pwoe TG AEelg mou Aeimouv and To MAPAKATW Ke(UeEVO €TOL WOTE Ol MPOTACELG TIOU TPOKUTTOUV
va elval emotnuovikd opBEg:

Ydpxouv OAPOPEG HOPPEG ...wvevveeerernnene. mou OUwG OTO MIKPOKOOMO avdyovrtal oe dUo BeueNwdEeLS.
AUTEG elVaL N ooeeiiiiiene EVEPYELA KAL 1N ooevviiieeennens evépyela. H evépyela MOTE OEV ..o.oooovevneieeeennnns
arnd TO UNOEV KAL TIOTE DEV ..ooooevvvirieieaenens MTOPEL VA ..o and T Wa Hop®r otnv AAAn,
A VA i and éva ocwua oe AANo.
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10.

Anédoon piag pnxavikig - loxug
ZUPMANPWoe TIG AEEELg Tou Aelmouv amnd To MAPAKATW Kelpevo €10l WoTe Ol TPOTACELG TIOU TIPOKUTITOUV
va elval emotnuovikd opBEg:

Katd ™ ....ooooeeens NG evépyelag amd In [a pop@r) oe AAAN, VW 1N OUVOALKA EVEPYELD .......coccveevnenne. ,
N XPNOWnN (W@EAUN) elval TAVTOTE ............... NG EVEPYELAG TOU .oovevveevenenn... apxikd. H anédoon piag
pnxavig opifetat wg To MNAKO TG vvvvvennnnee TIPOG TNV eeeeeniieneen. evépyela. Xpnoluomowwvtag paenua-

TIKA OUMBOAQ UMOPOUUE VA YPAWOUUE: N= =ssssees
To péyebog mou deixvel méoo ypriyopa mapdyetal €va €pyo 1} HETAOXNUATICETAL KATIOIA POPYY) EVEPYEL-
QaG OVOMAZETAL ...wvvveeeeenee.

2TIG TPOTACELG TIOU aKOAOUBOUV va KUKAWCELG TO YPAUMA TIOU avTloTolel atnv opbr) andvrnon.

H povdda oxuog oto dlebveg ouotnua eivat: (@) N, (B) J, (y) J-m, (3) W, (¢) L
S

» EQAppoce TIG YVWOEIG GOU Kal YPAYE TEKUNPIWHEVEG AMAVTHOEIG YIa TIG EPWTHOEIG TTOU AKOAOUBOUV.

‘Epyo kai Evépyela

‘Evag mayodpduog Kiveltal e otabepr] TaxUutnta Xwplg TeRég mdvw otnv optldvtia erupdvela g rniorag.
Na oxedldoelg TIg duvAELg TIOU ackouvtal atov mayodpduo. MNdéoco €pyo mapdyetal and Tn CuVIoTApE-
vn Twv duvAUEWY TIou ackouvtal OTov Tayodpduo;

Na ouykpivelg Ta €pya mou mapdyet n duvaun Tnv oroila ackel évag apaolBapioTag Kabwg avuPwvel Tnv
urdpa pe otabepny taxutnta étav 1o Bdpog g eival: (a) 1.100 N kat Vv avuywvel oe UPog 1 m, (B)
2.200 N kat v avuywvel oe UPog 1 m, (y) 1.100 N kat Tnv avugwvel oe Uyog 2 m, (d) 2.200 N kat
v avuywvel oe 0Pog 2 m.

To €pyo Tng dUvaung mou €vag actpovautng ackel oe merpa pe pdada 1,5 kg kKabwg tnv avuywvel pe
otabepr) Taxutnta oe UYog 2 m eival To Blo otn yn kat I oefvn; E&Nynoe.

Xpuodg kavovag g Mnxavikrig. Me dedouévn Tn dlatrpnon TnG eVEPYELAG VA OUYKPIVEIS Ta épya TwV
duvduewv Tou ackouvtal OTo UIKPEO Kal oTo PeYAAo €uBoAo jag udpaulilkniig avtAiag 1 evdg udpaull-
koU mueotnpiou (ewdva 4.19), kaBwg emiong Kal TI§ AVTIOTOLKEG METATOTHOEIG TOUG. Tt CUUMEPAIVELS;

Auvapiki-KivnTikny evépyela — AUo BacikéG HOPPEG evépyelag

Mwa poToOKAETa Tou Kiveital, amnd anpooe&ia Tou odnyou, MEPTEL MAVW O OTAPATNUEVO auTokivnTo. Amd
TIoloUG TIapAyovteg Vouielg OTL e€aptdral To pEyebog TG mapaudppwong mou Ba urnootel TO auToKIvNTo;
Mia koUvia awwpeital. Ze mola 6éon n kolUvia €xel peyalUtepn duvaplkny evépyela; e Tola B€an €xel
peyaAUtepn taxumra; Matl teAikd n kouvia otauatd;

H pnxaviki evépyela kai n diatipnon Tng

Na meptypdyelg TIG evepYEIakES LETAROAEG Tou oupBaivouv dtav: (a) Pixvelg pa pndha mnpog ta ndvw, and
TN OTLyMry TIoU N PdAa Gelyel and To XEPL 00U PEXPL TN OTLYMr| TIoU eroTépel Eavd oto X€pt oou. (B) Tevtw-
VEIG TN XopdN) evdg TOEoU Kat To BENOG eKTOEeUeTAL, A TN OTLY) TTOU apxiel Kal TEVIWVETAL I XOPdT| UEXPL
™ otyun mou to BEANOG pelyel and Tto TOEo. (Y) ‘Evag abAntrgq mpayuatorolel dAua emi KOvVTw.

Tu loxUel yla Tn unxavikn evépyela oe kdbe mepimrwon;

Av yvwpiCelg 6Tl n Tevtwpévn xopdr) evog TOEoU €xel SUVAULKN evépyela 50 J, urmopelq va mpoRAEPelg méon
KTk evépyela Ba €xel To BENoG dtav ektoEeletal amd 1o TOE0; Na artloAoyr|oelg Tnv andvinor| oou.

Mop@pég kai HeTaTpomég evépyelag — Alatipnon Tng evépyelag — Mnyég evépyelag

otV pnarapia, (B) oto AAuMAkL; W
oy

AUo pabntég Tou vnraywyelou €xouv dUo autokivntdkia. To éva eival koup- \.':r -rq

dloTd, evw TO AANO Aettoupyel pe pnatapieg. Mowa poper) evépyelag elval apxl-

K& amobnkeuuévn ota autokivntdkia; Mola pop®ry evépyelag €xouv dtav Kivouvtal, Tu yiverat autr n

evépyela OTav TA AUTOKIVNTAKIA OTAPATHOOUV;

2T0 KUKAWUA TNG dmAavrg elkévag €Xoupe ouvdEael [e |a pratapia €va Aaprmd- PCX Y
Kl. Moleg petatpormég evépyelag 6a oupBouv étav kAelooupe to dlakorm: (a) L-
i
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11.

12.

13.

14.

15.

16.

17.

Apnoe ard to Blo UPog €va MMAAdKL TOU TIUVYK-TIOVYK Kal pia ogaipa ard mAactelivn. Ti 8a ouppel
étav @Bdoouv oto mdtwpa; Alatnpeital n evépyela kal otig dUo mepmtwoelg; Na SlkaloAoyrioelg tnv
andvtnor oou.

Amé ToU MPOoEPXETAL N KIVNTIKY evépyela evdg abANnTr Tou Tteéxel pe 10 E; Evég autokivijTou Tou Tpé-
Xel Pe Vv Bla Taxutnra; °

Na meptypdyelq Tiq MUETATPOTEG EVEPYELAG TIOU oupBaivouv o’ €va autokivnto amd Tn oTyury mou TiBe-
TalL n Pnxavy Tou oe Aeitoupyla péxpl va otauarioel auto.

Ta yrAva mnetpwuara oupriélovral Onwe ta eAatrpla. >tn Sldpkela evdg oelopoU ameAeuBepwvovTal
TePAOTIa TIOOA EVEPYELAG TIOU TIPOKAAOUV UEYAAEG KATAOTPOPES. Mol NTav amobnkeupévn autn n evép-
YEla TPV ard Tnv ekdAwaon Tou oelouou;

Anédoon piag unxavikrig - loxug

Mwa pnxavr) A €xel peyalutepn oxU and pa pnxavy B. (a) Mowa and Ttiq duo mapdyel meploodtePo €pYO
otov Blo xpdvo; (B) Av mapdyouv To Blo €pyo, Tola xpeldletal pKPOTEPO XPOVO Yla va TO TapPAyel;
‘Evag Aaurtmpag pe woxu 100 W pwtoBoAel yia 10 Aemtd Kal ekmEumel pwTevr) evépyela 12.000 J. Méon nAe-
KTPIKA evépyela anaitetal yia n Asttoupyia tou Aaurmpea; Tu cupBaivel e Tn dlatpnomn NG EVEPYELQG;
Bpeg Vv 10XU TOU OIKOYEVEIOKOU 0OG CQUTOKIVIITOU (TTPOCOXTY, N CUYXEEIG auTr] MV LoxU e ToV aplBud Twv
POPONOYAOWY (MwV TOUu auTokiviitou). Na XPnoylororoelg ToV OXETIKG Tiivaka, Tou undpxel oto BiRAo, e
TI§ TWWéG TG oxUog, Yia va anaviioelg oto Mapakdtw epwmpua: Méca dhoya mpénetl va {ggoupe padl oe
M QUA&Q WOTE N OUVOANKY) LoXUG TOU QUTOKIVIITOU va eival (on pe v 1loxU TG MNXaviig ToU QUTOKIVITOU;

ONON.GWAKSO

2TIG TIAPAKATW AOKACElG Bewpnaoe 4Tl 9:102.

‘Epyo kai Evépyeia

To mdtwpa Tou TETapTou 0pdPou evdg orutiol Bpioketal oe UYog 12 m and to £€dapog. OENoupe va ave-
Bdooupe oe autdv pe ™ PorBela yepavou €va Yuyeio padag 150 kg. Na umoAoyioelg To €pyo Tng duvaung
Tou aokel To okow( Tou yepavou oto Yuyeio, étav To aveBdlel pe otabepr] TaxUtnTa otov TPTo OpoPo.
‘Evag opelBdtng, dtav aveBaivel €va Bpdxo UYoug 4 m, nmapdyel €pyo 2800 J. And Ta napandvw dedo-
péva uropelq va uroloyioelg T pAla Tou opelRAtn;

O mpwtabAnTrg dpong Bapwv Mippog Anuag avuwwvel 250 kg oe UWog 2,3 m. MNdoo €pyo mapdyet n
duvaun mou o Afuag aockel otnv undpa détav: (a) Tnv avuPwvel pe otabepny taxutnta, (B) TV Kpatdel
ndvw and to KEPAAL Tou, (Y) Tnv KateBdlel oto €dagog pe orabepr) TaxUutnta;

Auvapiki-Kivnmikn evépyela — AUo BACIKEG HOPPEG EVEPYEIAQ

‘Eva BBAio pe pdada 2 kg avuywvetal and to ndtwua o’ €va pdgl mou Bpioketal oe UPog 2 m amd To
ndtwpua. Méon elvar n Baputikr duvaulkr] evépyela Tou BIRAoU; (a) Ze oxéon We Tto matwua. (B) Ze oxé-
on pe To KePAAL evég Tadlou Tou €xel Uyog 1,60 m;

‘Eva autokivnto €xel pdgda 1000 Kg. Na Bpebel n Kwntikr) tou evépyela Otav Kiveltal pe taxutnta: a)

72 Km ) 144 Km
h B) h

To maykéouo pekdp KoAUPPnong ota 50 m avrtiotoxel oe pua péon taxUutnta yla Tov KOAUMPNTN
2,29 % Na uroloyioelg Tnv KNtk evépyela Tou KoAupPntr, av yvwpiZelg 61t n pdla tou eivat 75 kg.

H Mapia avepdlet éva BiBAo pe paca 1,2 kg and to tpamnéd, mou Bpioketal 75 cm ndvw and To MdATw-
Ma, o’ éva pdel mou Bploketal og UYoqg 2,25 m ndvw and to ndtwpa. Mowa eival n petaBoAr g Bapu-
TIKNG SuUVaKAg evépyelag Tou BiRAou;

H pnxaviki evépyeia kai n diatipnon TnNg

Na UmoAoy(oEelg TN pNXavikr evépyela evog agpomhdvou Mmdwvyk 737 Bdpoug 2,22 10° N to omoio metd-
el og UYog 10 km pe taxutnta 800 %
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11.

12.

13.

14.

15.

16.

17.

Mwa paipol mou €xel pdga 30 kg mdvetal and tnv AKkpn A TIEPIKOKAADAG TIoU €xel Ukog 20 m Kat
«TmMddel> amnd to KAad( evdg dévdpou oto €dapog. Av To kKAad( Bploketal oe UPog 4 m and 1o £€daPog,
(@) Me mdéon Taxumra Kiveltat n paipolu étav @Bdvel oto £€dagog; (B) Av miow akpBWg amd tTnv pai-
poU Tnddel To UKPS TNG e pdla 5 kg, prnopelg va mpoBALYelg pe néon taxutnta 6a ¢Bdoel oto €da-
¢og; Na arttoAoynoelg tnv andvrnor] oou. (Y) Av n meplkokAdda eival katakdpugn, Vouilelg étL To aro-
Té\eoua Ba eival SlapopETIKS;

‘Evag okiép mou €xel pada 70 kg Eekwvdel amd tnv npepia oty Kopu®r evég Adpou, Tou Bploketal oe
Ugog 45 m mdvw amd pa Koldda. Av ayvoricoupe TG TPREG: (a) Me mdéon taxitnta ¢Odvel o OKIEP
otV KOWAda; (B) Av otn ouvéxela, pe tnv TaxUtnta mou améktnoe, apxioel va aveBaivel ' €va Ynioé-
TeEPO AOQO, oe Tolo UYog Ba ¢Bdoel,

‘Evag Bpdxog pdlag 20 kg Bpioketal otnv dkpn evog YkpepoU BdBoug 100 m. Z1o BABoG Tou YKpeuoU
KUAdeL €va motaudkl. (a) Méon eival n Baputikr) duvaulkn evEPYeld TOU BPAxou O OXEON ME TO TOTA-
p; (B) O Bpdxog méptel and tov Ykpepd. MNdon eival n KNtk Tou evépyela otav ¢OAvel otnv emipd-
VELO TOU ToTapoU;

Mop@ég kai petarpomég evépyelag — Alarfipnon tng evépyelag — Mnyég evépyeiag

‘Epyo katd 1o @pevdplopa Tou autokwvritou. ‘Eva autokivnto pdfag 900 kg kwveitar pe taxutra 20 %
Zagvikd 0 0dnyodg matdel PPEVO KAl TO auTtokivnTo oAgBaivel. MeTa&l Twv TPOXWV TOU QUTOKLVATOU Kal
TOU 0d00TPWHATOG avartuooetal duvaun TPRNnG, To PETPOo Tng omolag tooutat pe 9.000 N: (a) Na uro-
Aoy(oelg TNV KIVNTIK €VEPYELA TOU QAUTOKIVATOU TPV and To GPevdAplopa. (B) Ze Tola Pop®r) eVEPYELAS
UETATPEMETAL 1) KIVNTIKA EVEPYELQ TOU AUTOKIVITOU; To €pyo molag dUvaung ekppeAlel autr| Tn HETATPO-

m; (y) Méoo Ba oAobnoel TO AUTOKIVNTO MPEXPL va OTAUATHOEL,

‘Eva autokivnto pe pdacda 700 Kg kwveltar pe taxutnta 30 % Zapvikd 1o autokivnto MEPTEL MAvw o’
Hta koAéva nAektpopwTtiopoU. H KoAdva mapapével akivntn kalt 1o autokivnto otapatdel. (a) YmoAdyl-
ge TNV KIVNTIKA €VEPYELQ TOU QUTOKIVATOU TPV TN oUykpouan. Meplypage TIG UETATPOMES EVEPYELAG TIOU
oupBaivouv katd Tt dldpkela g ouykpouong. (B) Mdéoo épyo mapdxbnke amd Tn dUvaun mou Aokel n
koAéva oto autokivnto; (y) Av dexboupe Ot katd tn dldpkela TG oUykpouong n koAdva aokel oto
auTokivnto otabepry dUvaun Kal TO PMPOOTIVO UEPOG TOU QUTOKLVATOU petatoriodnke (BoUAlage) katd

40 cm, va umoAoyioelg To PETPO TNG.

Andédoon piag unxavikig - loxug

Katd t dudpkela evég pabripatog YURVAOTIKAG évag pantig pddag 60 kg avap-
pixdtal oe Wa KatakOpupo dokd prkoug 3 m oe 4 s. Mdon eivat n péon oxug
TOU pabntr otn dldpkela TNG AoKNONG;

‘Evag nAektplkdg Kivntrpag aockel duvaun 100.000 N o’ évav aveAkuoTtrpa Kat
Tov avugwvel katd 15 m oe 30 s. Mdon eival n 1oxug Tou Kvntripa; Edv o avel-
kKuotpag avéBawve oe 20 s, Ba dAA\ale To €pyo; Oa AA\ale n LoxUGQ TOU Kivn-
mpea; Na SIKAoAoyroelg TNV amndvinor) oou.

‘Eva autokivnto Kiveital pe otabepr] taxutnta 30 % oe opllévtio dpduo. ZTo auTokivnTo aokeiral amd
Tov aépa pa duvaun avtibetn pe tnv kivnor) tou 3.000 N. (a) Moleg duvduelg ackolvtal OTO AUTOKI-
vnto Katd v opwlévtia devbuvon; (B) Mdéon elval n peTatdrion Tou AUTOKWVTOU O XPOvo 20 s; (Y)
Mdon evépyela MPOOPEPEL N UNXAVY) TOU QUTOKIVATOU g€ Xpovo 20 s; (B) MNoon woxy avanmtuogoel 1 unxa-
V] TOU QUTOKIVIiTOU, dTav Kiveltal pe autr tnv taxutnra;

2’ évav UdpPOoNAekTplkd OTABUS MAPAYwWYNG NAEKTPIKNG EVEPYELAG TIEQTOUV

andé 1o Pppdypa 30.000 Tévol vepou avd Aemtd. To UYoq Tou PPAyHaTtoq

and TG nAektpoyewwntpleg eivat 15 m. H ouvoAkr anédoon tou otabuou |
elvat 60%. Na umoloyioelg: (a) Tn Baputikry dUVaAuLK evépyela Tng TMooo- :
TNTAg Tou vepoU Tou TEPTEL o €va AeTTd. (B) Tnv NAEKTPIKY evEPyela TIOU
napdyetatr oe éva Aemtd. (Y) Tnv nAeKTplkr LloxU Tou otabuou.
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NEPIAHWH

0 H evépyela gppavidetal e dAPOPESG HOPPEG, UETATPEMETAL ATIO Ul HoP®r) g€ AN, aAAd Katd TIG UETA-
TPOMEG TNG N OUVOAIKY gvépyela dlatnpeitat.

0 Mia dUvaun mou ackeltat o’ éva ocwpa urnopel va mapdyet épyo (W) mdvw ¢’ autd dtav To OWUaA UETA-
Kiveltal katd tn dledbuvon g duvaung. To €pyo otabeprig duvaung opiletal wg To YIVOUEVO TOU PETPOU
™G duvaung el ™ petatdmon Tou owuarog. ‘Epyo = Alvaun x Metatérion, 1 oupBoiikd: W=F - Ax

0 To épyo ek®pdlel Tn UETABOA] TNG evéPyelag €vog OWPATOG 1 TN METATPOmN TG amd Wa Pop®r) o€
AAAN.

0 ‘Eva owpa 1ou €xel Bdpog w Kal Bpiloketal oe UYog h amnd kdmolo opllévtio emimedo €xel BAPUTIKY duva-
WK evépyela, n omoia eEaptdral and 1o BAPOg Tou CWPATOG Kat arnd Tto UYog kal eivat aveEdptntn and
To dpduo Tou akoAoubnoe yia va Bpebel o autd To VYOG

0 Kd&Be owpa mou €xel umnootel eAAOTIK TAPAPOPPWATN, €XEl SUVAUIKY) evépyela, TIou eEaptdral amd To
uEyeBog TNG MAPANOPPWONIC TOU Kal looUTadl Je To €pyo TNG dUvaung mMou TOU dAoKrBnKe yla va To mapa-
HMOPPWOEL.

0 ‘Eva owpa éxel SUVAULKY evEpyeEld av 0e auTtd aokeltat duvaun (BApUTIKr, NAEKTPIKY, ENAOCTIKAG TapPa-
poppwong). H duvaukn evépyela eEaptdral and 1o pEyeBog tng dUvaung, Tn 6€on 1 TV Katdotaon
(mapaudppwon) Tou owpatog kat dev eEaptdral and to dpdUo TMou akoAoUubnoe To owua yla va ¢Bdoet
oe auti T 6€on 1 TNV KatdoTaon.

O Kwvntikn evépyela eival n evépyela mou éxel €va owua egaitiag Tng kivnong tou. H KivnTiky evépyela e€ap-
Tdratr and T pdada katr Tnv TaxUtnTa Tou KIVOUUEVOU CWHATOG.

0 To dBpolopa SUVAUIKAG Kal KIVNTIKNG EVEPYELAG €VOG OWHATOG OVOUAZETAL UNXAVIKY) EVEPYELQ.

0 Otav 0’ éva owpa emdpoUlV BAPUTIKEG, NAEKTPIKEG 1] DUVALELG EAACTIKAG MAPANOPPWONG, N MNXAVIKY TOU
evépyela dlatnpeitar orabepn.

0 YTidpxouv TOIKINEG LOPPES EVEPYELAG, OTIWG UNXAVIKY], NXNTIKY), OEPULKT], NAEKTEIKY], XNMIKL, TIUPNVIKY], OKTL-
voBoAiag. ‘OAeq autég oL HopPEG evépyelag avAayovTtal, OTO MIKPOOKOTIKS emimedo, o€ dUo OeleAwdEL]
MOP®EG: KIVNTIKY) KAl SUVAMLKT).

O H amédoon pag pnxavng opifetal wg 1o TMNAKO TNG XENOWUNG TPOG TNV TIPOCPEPOEV EVEPYELA. ZUVN-
Bwg, N amnddoon ekPpdletal wg Mooootd % Kal eival mdvrote pikpdTepn 1§ To TOAU {on pe 100%.

O loxug elvar to péyebog mou delxvel MOCO ypriyopa MAPAYETAL KATIOO €pYO0 1) MeTaoxnuatiCetal kdmola
Hop®ry evépyelag oe kdamowa AAAn. H woxug opiletal wg to TNAKO TOu €pyou 1] TnG evépyelag dla Tou
avtioTolxou xpovou.

BAZIKOI OPOI
Evépyela Auvauikn evépyela Avavewolueg TNYEG eVEPYELAG
‘Epyo Mnxavikry evépyela Anddoon
Kwntikn evépyela JUMBATIKEG MOPPEG eVvEPYELQG loxug
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N IO NI PATZ
ISV E N A

Ke@pdaAalo 6 : OEPMOTHTA
KepalAailo 7 : AAAATEZ KATAZITAZIHZI
Ke@daAaio 8 : AIAAOIH QEPMOTHTAZ

Andé tnv enoxh nou o dvbpwnog avuAnPeOnke 6u n Oegpudinta cuvséectal e
TNV Kivhon Kal KAtdoKeUAoE TNV NPwin ATHOMNXAVA PEXPI OAPEPO €XOUV NeEPQA-
o€l nepioodtepa and 200 xpdvia. 1o xpoviké Sidotnpa nou €xel pecoAapn-
o€l, 0 GvBpwnog Katavonoe KaAUteEPa 1a OepUIKA QalvOueva KaOwG kal &vvol-
€C nou ouvééovial pe autd. Kataokelaoe PNXAVvEG €O0WIEPIKNG Kauong Onwg
NeEPEAAIOKIVNTAPEG, BEVZIVOKIVNTAPEC Kal atpootpdépfiAdouc. Katd tn Agitoupyia
oUG petapépetal Ogpudinta oto nepifdAdov evw tautdxpova anofdAnovial
katdAoina tng kauong. H Oeppokpacia tou nepifdAnoviog au€dveral Kal n
Icopponia twv olkoouotnudiwyv Slatapdooctal. MeAgwwviag autd tnv gvotnta
0a pdbeig: tn Siapopd tng Oepudintag and th OepUoKkpacia, u gival OgPUIKA
evépyela, nw¢ yivetal n addayh oug kataotdoeig ing UAng, nw¢g diatnpeital n
zwh otu¢ naywpéveg Aigveg, Nnwg Snuloupyouvial ta 6aAdooia peUPata Kail ol
dvepol KOOWEG Kal Nw¢ petapépetal Ogpudtnta and tov AAI0 otn yn.



Hia ikpn ioTopia .

To 2005 o lonavog oényéc aywvwv taxutntag Pepvdvio AAdvoo
(Fernando Alonso) k€pSioe 10 NaykOopIo NPwIddANPa OTOUG AYWVEG QUTO-
KIvAitou Formula I. Autdé onpaivel ou €ival kai o KaAltepog odnydg otov
KOOuO;

210uG aywveg taxvtntag ing formula | 6& ouvaywvizovial pévov ol oén-
yoi, aAAd Kal o1 PNXAVIKOi KATOOKEUNG AUTOKIVATWY Yia 10 noiog 6a kata-
okeudoel tn pnxavh PE tn peyanltepn andédoon.

Mnxavéc oav autég nou KivoUv ta autokivnta tng formula | ovoudzo-
Vial UNXavéG €o0WIEPIKNG Kauong.

210 Kepdnalo qutod:

©0 npooeyyioeig UC EVVoIEC TNG BepUoKpaaiac, tng BepudINTtag Kai Ing
OepUIKNG evépyelag. ©a pddeig 6u n Ogpudinta €ival HIO HOPPA HETAPE-
pouevng evépyelag, n onoia pnopei va petatpénetal o€ AAAEG HOPQPEG
Kabwc kal va petapépetal and éva cwpa oe dAno. ©a yvwpioelig ¢paivo-
HEVaO nou cuvdéovial PeE tn peEIaPopd Oepudtntag kal O6a npoonadbnoeig
va 10 €punveUoEIC Katapelyoviag otn HIKPOOKOMIKA Sopn tng UANG.



OEPMOTHTA

KE®AAAIO 6

H OEPMOTHTA KAI O ANOPQIINOZ MOAITIZMOZ

MNa tov MPwTtdyovo AvBpwro o HAOG Kalt N ewTld Tou Avafe
Tuxaia amnd Toug kepauvoug NTav n Hovadiky Tmyn BepudtnTag.
Mapatnpouce TIG PETABOAEG OtV atudo@alpa Kal rnpoormadoloe
va npo@ulaxtel and to kplo kat Tn Zéotn. Apydtepa €uabe va
avdpel pwTId KTunwvtag duo TETPEG 1 TpiBovrag duo EUAa peETa-
EU Toug (ekéva 6.1). OL apxaiol ‘EAAnveg Bewpoucav 1 ¢wtid
wg éva and ta 1éooepa Baocikd otouxela pall pe T yn, to vepd
Kal Tov agpa: mioreuav OTL kKABe cwua aroteleltal and ouvdua-
opoUG autwv Twv Tecodpwv otolxeiwv (ewdva 6.2).

MoAég dpaotnptdtnTeq TNG Kabnuepwvrig wng Tou avBpwrou,
onwg n 6€puavon kat To payeipepa, otnpifovrar ot xperion Ing,
BepudTnTag. H petalloupyia kat n KeEPAUIKY fjTav yia ToAAoUg
ALWVEG Ol oNuavTIKOTEPOL TOUE(G oToug omoioug o AvBpwrog Xpen-
oloroinoe tn BepudtnTa. MoAU apydtepa, avtAPOnke 4Tl n Bep-
péTNTa ouvdéetal Ye TNV kivnon kat Tov 18° aidva karaokevaos
TNV MPWTN atpounyavr] (eikéva 6.3). H atpounxavn eival pa punxa-
VA ToU peTaoxnuatiel tn Beppdtnta oe unxaviké épyo. H Bep-
poTNTa TpokUnTEl and Ta kavowa Tou Kafyovtal Kal XEnoluo-
noleltat yla va petaocxnuariost to vepd oe atud, o omoiog xpen-
aworoleltal yla va Kwroet Tpoxouq 1 HoxAoug. Amd TOTe, TIOAEQ
egpyaocieq €mayav va yivovral XelpwvakTika 1} e t ponbela {wwv
Kal avartuxbnkav ol mpwteq Blopnxavieg.

Me TNV eKTETAPEVN XPHON TWV UNXavwyv oTnv mapaywyr] aya-
Bwv, &ekivd n Plounxavik enavdotaon. Tov 190 awva kara-
OKeUdOoTNKAv Ol KIVNTNPES ECWTEPIKNG Kauong, dnAadr|, o MeTpe-
Aalokivntipag kat o Bevqvokivntripag. AkoAoubnoav ta Beppon-
AEKTPIKA gpyooTdola Kal, Tiq TeAeutaieq dekaegtieq Tou 2000 aww-
va, ol TUPNVIKOl avtidpaoTripeq UETATPOTNG EVEPYELAG.

Qotd00, av Kal oL PNXaveg ouveloepepav otn BeAtiwon Tou Tpo-
mou {wng Tou avBpwrou, 1 XENOoN Toug MPOKAANETE Kal ONAVTL-
KA mpopAuata. Katd t Aettoupyia tTwv pnxavwv aroBdailovral
kauoaépla 1} dnuoupyouvtal padlevepyd katdlowma Ta ormoia
MoAUvouv To TepIBAMov. Emiong, katd tn Asttoupyia Twv Bepul-
KWV UNXavwv PETAPEPETAL OtV atudopalpa kat Bgpudtnta. H
Bepuokpacia Tou meplBANOVTOG auEdveTal Kal 1 LooppoTtia Twv
olkoouoTnudtwy dlatapdooetal. H xpnowuoroinon twv BepuKwY
MNXavav xwpeiq T AYn Twv KAatdAnAwv HETPpwV dnuoupyel oKo-
AOYIkd TpoBArjpaTa oToV TAQVATN MAG.

\)oIKﬁ
8" ka1 Mu6ohoyia

Eikdva 6.1.
H wrid Twv Bewv
SUupuwva pe v apxaia eMnvikr} puboAoyia, o Mooundéag kard-
Pepe va kAEYeL T Qwtid Twv Bewv Kkat va T xaploet otoug Bvn-
T00¢. KpUgtnke miow ano éva auwepo kat dvaye tm &dda toi-
Bovrds v oToug TPOXOUG TOU Gpuatog Tou dagbovta. fa v
evépyeld Tou auth, TwwpenBnke okAnod and to Bed Ala.

\)olKri
8" kai loTopia

Eikéva 6.2.
0 EMnvag @ihdoopog AptatotéAng Bewpodoe ™ pwtid pall ue
0 yn, T0 Vepd Kat Tov agpa we Beuehiwdn ouotatikd kdbe owua-
106.
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Eikéva 6.3.
H mpwm atuounyavr mou Kataokeudotnke and tov Touag Niou-
Kopev Kat o PonBo tou Tlov Kdhu to 1712 ot AyyAia. Xonot-
poroBnke yia v dviAnon vepod. H unxavi autr tporomnou-
ke kau PeAtiwbnke apydtepa and tov Bat (1765) kat amoté-
Aeoe TOv MPAGPOUO TWV OUYX0OVWY QTUOUNYAVWV.

Eikdva 6.4.
Aokipace TI§ aiobrioelg gou.
BubiCoupe to Oe&l xépt o€ (0TS vepd Kat To aploTERS € Mayw-
uévo. Katomy, pe ta dUo xépwa Koatdue éva oArldvi xAapd
ydAa. H aiobnon oe kdBe xépt elvat dlapopetikn.

Eikéva 6.5. )
Méoa e (0té Kkat o€ maywuévo vepd Bubilouue and éva Bep-
uopetpo. Kardmy, Bubiouue ta Bepuduetoa péoa oe €va GA-
t{dvt xhapd todl. Méoa oto tadl n évdelsn Twv BepUOUETOWY
elvat n Bta. Me 1o Bepuduetpo petpdue aviikeluevikd m Bep-
Hokpaola evdg owuarog.

118

H yvwon mou €XOoUulE amoKTNoel OXETIKA e Ta Bepikd gavo-
peva dev €xel uOvo TPAkTIKA aia. Zruepa, n akplrig pETpnon
NG Bepuokpaciag Tou oUUMAVTOG Pag Tapéxel evoel€elg yla tov
TPOMO TNG dnuloupyiag Tou kat yia v eEENEN Tou. Eniong, umo-
poULE VA KATAVOT|OOULE TIWG Ol BEPUIKEG HETABOAEG TUMBANOUY
otn datripnon g wng péoa oto KUTTAPO.

Ti elvat n Beppokpacia kat Tt n BeppoTnTa; MWG e&nyeital ot
0tav TOMOBETIOOUUE Eva UMOUKAAL YEUATO UE vePDO OTNV KAtdyu-
&n tou Yuyeiou autd Ba ondoel; Mati dtav xoviCet kat KAvet MOAU
Kpuo plxvouue aAdtt otoug dpduoug; Mati ta Ppeyuéva pouxa
OTEYVWVOUVY Mo ypriyopa otav @uodel, wg Aettoupyel n unxa-
VI) TOU QUTOKWVATOU, TA KAWATIOTIKG UnXaviuata Kat 10 NAEKTPLIKO
yuyeio; Twg Aettoupyel T0 Karopipép; Mati dtav kavel kpuo @o-
pouue UdAAlva pouxa; lati ot KatoapoAeg €xouv EUAIVEG XELPO-
AaBég; ONokANpwvovtag T HEAETN auToU Tou kepalaiou Ba eipa-
ote 0e B€on va anaviiooupe OTA TAPATIAVEW £PWTNMATA.

6.1 Ocppdperpa kai pérpnon Oeppokpaagiag

MoA\EG popéqg elval Xpriowo otnv kabnuepivry pag Lwn va yvw-
piCoupe méoo Ceotd 1y KpUo elval éva owpa. MNa napddelyua, Kabe
@opd mou BéNoupe va Byoupe amd To OMiTL Hag TMPEMEL va YVw-
piCoupe OO0 Ce0Td 1 KpUo eival To mepBAAov yla va vrtubou-
pe KatdAMnAa. Otav rjoouv Hkpdg, kdBe popd Tou ¢avéoouv
dkepog, Tubavév va Bupdoat T untépa gou va BAlel To X€pL TNG
oto pétwrnd oou yla va aiobaviel méoo Leotd eival wote va dla-
motwoel av egioal dppwaotog. ZTnv Kabnuepwr {wry ouxvd ouv-
déoupe TNV €vvola Tng Bepuokpaciaq pe 1o moéoo (eotd 1 KpUo
elval éva owpa. Eivat duvatdv ue T§ alodrioelg pag va eKTUn-
oouue TN Begpuokpacia evog owuaTog;

‘Otav akouumndg pe 1o X€PL OOU TO PETAANIKO TIOMOAO TNG EUAL-
vng noéptag, To MOPOAO oou ¢aivetal o Kpuo amd Tnv népTa.
‘Exouv Suwg dtapopetiky) Bepuokpaocia; OL aiobnoelq pag MoAAEQ
POpPEQ Mag maparAavouv (eikéva 6.4).

[Ma va HETPO0OUE e QVTIKELWEVIKO TPATIO TN Bepokpacia evog
OWMATOG, XPNOlLoToloUe Ta BepudueTpa (eikéva 6.5).
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H Bepuokpacia tou owparog mpoodlopifetal and tnv €vdelEn
TOU BepUOPETPOU, TO Omoio TPEMEL va BploKeTal O emagr e
autd (elkdva 6.6). H Aettoupyia Twv Beppopétpwy Bacifetal otn
METABOA] TwV OIOTATWY OPLOUEVWV UNKWV &Tav PETABAAAETAL 1
Bepuokpaocia Toug (eikdva 6.7). MNa napddetypa, oTo udpapyupl-
K6 Bepuduetpo dtav n Bepuokpacia auEdveral, To UKog ™G OTNH-
Ang Tou udpapyupou peyolwvel. Ta OBepuduetpa umdpxouv oe
dldpopoug TUTIOUG Kal UEYEDN.

H KAiuaka Kedociou

O TlaAhaiog To 1592 kataokelaoe TO BePUOOKATIO, TO TPWTO
épyavo pe To omoio prnopouoe va ekTiuoel T Bepuokpacia evég
owpatog (ekkéva 6.7). MNa va yivel 1o BeppookdTio BepuOUETPO,
npénel va Baduovounbel, dnAadr va epodlacTtel pe pa KAlipaka
pETpnong. Yndpxouv dldgopeg KAlpakeg péTpnong Ing Oeppo-
kpaoiag. Autr Tou €xel kablepwBel otnv Eupwdrmn kat xenotuo-
noleitat Téoo otn emoTun 600 Kal otnv Kadnueptvry {wr] Kat ™
Bounxavia eivar n ekarovraBdbua 13 kApaka Kelofou. MNa
dnuoupyia Tng KApakag o >ounddg KEAoLog xpnaotuoroinoe duo
otabepéq Beppokpaoieg. Bubloe to udpapyuplkd BepuookdTid
Tou oe mdyo Tou Alvel. AvtioTtoixioe autr Tn Bepuokpacia oto
pNndev g kAipakag Kehoiou. Ztn ouvéxela BUBLoe T0 BEPUOOTKO-
mo oe kabapd vepd mou PBpdlel. AvrtioToixloe autdi Tn BOepuo-
kpaofa oto 100. Xwpilovrag to ddotnua KeTa&l Twv U0 auTWvV
apBuwv oe 100 ioa Turupata mpogkuPe n KApaka. ¥’ auth tnv
KAlpaka kabéva amd ta Turiparta avriotolxel oe petaBoAr) Oep-
pokpaoiag kard éva Babud Kelaiou (1 °C). Otav n €vdel&n tou
Beppop€tpou eival 30, Aéue OTL 1 Bepuokpacia Tou cwuatog eivat
30 °C. O KéAolog emsKtelve TNV KA{UOKA TOU yla BepuoKpaacieg
peyaAUTtepeg arnd 100 °C kat yia pikpdtepeg ard 0 °C. Ot teheu-
Taleq ekppdlovral pe apvnTikoug aplopoug.

H KAiuaka ®dapevait

To 1717 o Teppavdog QUOIKOG KAl KATAOKEUAOTNG OpYyAvwv
dapevdit, enedn dev 1bele va xpnowgorolel apvnTikég Beppo-
kpaoieg, dploe wg 0 TN xaunAdtepn Oeppokpacia mou eixe TeTU-
XEL OTO egpyaotipld Tou: Tn Beppokpacia evdg pelyparoq {owv
noootATwY and mndyo, vepd kair Balacolvd aAdtl. Tn Oeppokpa-
ola Tou uyloUug avBpwWTlVOU CWHATOG TNV Oploe WG TO 96 TNG KAL-
MOKAG Kal XWELoE TO dlAoTNUa UETAEU Twv dUO AUTWY APLOUWY
oe 96 {oa tufiuara. Me Bdon autég Tig umodlalpéoelg, N KAUa-
Ka propel va enektabel oe uynAdtepeg 11 XaunAdtepeg Oeppo-
Kpaoieg. 'Etol, n Bepuokpacia oty omoia Alwvel o ndyoqg eival
32 Babuol ®apevarr (°F) kat aut oty oroia Bpdlel To kabapd
vepod 212 °F. MNa va petatpéPoupe toug Baduolq TG KALaKAG
Kehoiou oe Babuoug kAjpakag dapevdit, XEnoLomoloUpe Tn OxE-
on (ewdéva 6.8):

Te=32°+1,8-T,

oérnou Tr n Beppokpacia oe Babuoug dapevar kat Tg n Beppo-
kpaofa oe Babuoug Kehoiou.

Eikdva 6.6.
Mérpnoe owatd ) Beppokpaaia.
To BepudueTpo Mpénet va elval oe enagr Uovo Le T0 OWUa Iou
BepuopeTpouue péxpt va otabeporomBel n EvoelEn tou.

\\olKri
8" kai loTopia

Eixdva 6.7.
To Beppookémo Tou aiAaiou.
(Aev ovoudZetat BepuuETPO, YIaTi 1 KAUQKA TTOU YONOILOOL-
ouoe elval aubalpetn). H opaipa mou undpxet otnv kopugr eivat
0 aodntripag. Kabwg Bepuaivetal 1j Yuxetal, 0 apag mou mepté-
Xetal oe aumiv kat T owAiva SlaotéMetat i) ouoTEMeTal Kat
n emeavela Tou uypoU katePaivel 1 aveBaivel avtiotorya.

| Nepd mou

v —100° ¢ | ] iE‘IZ“F— 2
g 5
. Nyog mou | %
Bzppoperpo
Qapevir
Eikéva 6.8.

Avtiotoryia petald me kAiuakag Kedafou kat ¢ kAiuakag
Gapevdir. H petapor) katd 1 °C wooduvauel katd 180/100 °F
195 F 11,8 °F.
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KELVIN CELSIUS
vepo TTou
Bpate

avBpwivo
owpa

Tayog mou

MUVEI

améAuro
Hndév

Khipaka Khipaka
KEABIv KeAaiou

Eixdva 6.9.
Avtiotoryla petalu e kAjuakag Kedolou kat ™ kAjuakag KeA-
Buw: Bepokpaocia oe BaBuous KEAB=6epuokpacia ae Babuoug
KeAaiou+273

H kA\{paka dapevdit xpnoluoroleital kat orjuepa otig Hvwué-
veq Molteleq Apeptkig.

H andéAutn KAINAKO OGEPUOKPACIOV-KAINAaKa KEABIV

2V KA{uaka Kéholou émwg kat ot dapevdit ol Bepuokpaocieq
avagopdg 0 kat 100 opifovtal auBaipeta. Yrdpxel dpaye KApaka
mou va un Baoifetal oe kdamowo aubBaipeto onueio avagopdg; Ta
nelpduara €del&av 6Tl kavéva UNké dev uropel va YuxBel oe Bep-
pokpaoia ukpdtepn and —273 °C. ‘Etol, ol EMOTAHOVEG QvTIoTOI-
Xloav To Undév uag véag KAipakag Beppokpactdv atoug —273 °C.
To undév autrig NG KAHakag ovoudletal amdéAuto undév Kat n
kAlpaka autry ovopddetar andAutn kAipaka 1; kAipaka KA. H
kApaka KEABWY €xel HOVO OETIKEG TIUEG.

OL emoTnpoveg PETPOUV TN Bepuokpacia XPnouLoTolwvTag Tnv
KAlpaka KéABv. O "BaBuédg" g eival To KEABIY kat oupBoAieTal
pe K. MetaBoAr) Bepuokpaoiag katd €va kEABLV eival {on pe peta-
BoAr} Bepuokpaciag katd éva Badud Keloiou.

lMa va perarpéPoupe toug Babuoug Keholou (T,) oe Babuoug
KENBv (T,), XpnOlLoToloUE TNV aplBUNTIK ox€on (elkdva 6.9):

T,=T.+273

‘Etol, n Beppokpacia mou Awvel o mdyoq eivar 273 K kat n
Beppokpacia mou Bpdadel To vepd 373 K. 21N yn n HikpdTePn Bep-
pokpaoia aépa mou €xel mapatnenlel eivat 184 K (-89 °C) kat
n ueyaAUtepn 332 K (59 °C). Zto ouumav to Upog Twv Bgpuo-
Kpaolwwv eival tepdotio (mivakag 6.1). Ogpuokpacieg mou ayyi-
Couv TO amdAuTo Pndév, utdpyouv OTA TMEPATA TOU SlACTHHATOG
Kal erTuyxdvovtal Ye texvntd péoa ota yniva €rmoTnUovikd epya-
ompla. Oepuokpaocieg 20.000.000 K untdpxouv oTo e0WTEPIKS TWV
aoctépwy, onwg otov ‘HAwo.

NINAKAZ 6.1.
O KOZIMOZ KAl Ol @EPMOKPAZIEZ TOY
K © Eidog 8eppdTnTag
AnoluTo pndév 0 -273,15
XaunA\dtepn Beppokpacia mou €xel emteuybel aTo £pyaoTriplo 10° HAektpikng avtiotaong
Evdoyaha&lakdg xwpog 8 -270 OewpnTika
Bpaopdg tou uypolu nAiou 42 -269 OepudueTpo aepiou
Ytepeoroinon Tou dlogediou Tou avBpaka (Enpdg mayog) 195 -78 OePUOLETPO OLVOTIVEUATOG
0 mndyoq MwvelTo vepd otepeomoleltal 273,15 0 Ydpapyupikd
AvBpwrivo owpa 310 37 Yopapyupiké
Bpaopdg tou vepol 373,15 100 Ydpapyupikd
0 xpuodg Awvet 1,337 1,064 OeppopeTpo nhektpikiq avtiotaong
OAdya 2,500 2,200 Mupdpetpo - OeppdpeTpo aktivoBohiag
Kévtpo g yng 16,000 15,700 OewpnTIKa
Kévtpo Tou 1oy 107 107 OewpNTIKA
AoTépeg vetpoviwv 10° 10° Oewpnrikd
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GIKN
Kal KocpvoYl’q Kal TSXVOAOY“JJ=

Mowa eivat n Bepuokpacia twv dotpwv; Mg Bprikaue 6t n Bgpuokpacia otnv ermpdvela tou HAou eivar 6000 K; lMowa
elvat kat nweg e&elixbnke n Bepuokpaocia Tou oUUMAVTOG;

MvwpiCoupe 611 6Aa Ta cwuata mou €xouv Bepuokpacia peyaAutepn and To andAUTO PNdOEV eKmE-
UIouv evépyela He TN Hop®r) akTvoBoAiag. Ta xapaktnpeloTtikd authg Tng aktivoBoAiag ocuoxeti-
Covtal pe N Beppokpacia Tou owUatog Tou Tnv ekméunel. ‘Etol, yia napddeyua, 6oo augdvetal
n Beppokpacia Tou HETAANIKOU VUATOG eveG AQUITTHPA MUPAKTWONG, TO XPWHA TOU VAUATOG aAAG-
CeL and KOKKIvO og KiTpvo Kal TéENog oe Aeukd. Emopévwg, kataypdpovtag pe eldikd dpyava (mupod-
peTpa-BepudueTpa akTivoBoAiag) tnv aktivoBoAia mou ekméurnetal and éva owpa eivatr duvatdv va
npoodlopicoupe TN Bepuokpacia Tou.

NMYPOMETP , .
o ° H Bepuokpacia twv dotpwv

Kataypdgovtag pe edikd dpyava tnv aktivofolia mou eknépnetal and tov ‘HAlo kat ta dotpa Bpiokoupe tn Beppo-
kpaoia g erpdveldg Toug.

H Beppokpacia Tou olunavrog: TéTe Kal TWEA...
_ ZUpPwva PE TNV EMIKPATEOTEPN ETILOTNUOVIKA Bewpia yia Tn dnut-
oupyia tou Kdéopou, to olumnav dnuoupyridnke mepinou mpv and
14 dloekatoppUpla xpdvia and pia peydin €kpnén, yvwot wg Big-
Bang. Apéowg petd tnv €kpnén, n Bepupokpacia Tou cUUMAVTOG

ATav Tploekatoppupla Babuoi Kehoiou kat n UAn Tou rtav dioe-

KATOMUUPLA (POPEC TIO TIUKVA ard Tn ouvnOlopévn. EPrA;m:’f'}"’q fgmgﬁ““z

Ané 1éte TO ouumav JLaoTENETAL Kal N BEPUOKPAT(a TOU EAATTWVETAL OUVEXWG. ZAUEPA UTTO-
poUpe va avixveUooule e KATAANAEG OUOKEUEG UTTOAE(pMATA TNG MeYAANg €kpnéng.

2Ta apxikd otdda tng e€EENENG TOU OUPMAvVTOG €va HEPOG TNG EVEPYELAG TOU METAOXNMAT-
OTnKe 0e akTWvoPoAia, Tou undpxel pExPL onpepa. H aktwvoBoAia autr avixveletal pe KAtah-
ANAeg OUOKeUEG Kal BPEONKe OTL avTloTolXel otnv aktivoBoAia evdg owuarog mou éxel Bgpuokpacia 3 K (-270 °C) mepi-
mou, étol Aéue OTL N Bepuokpaocia Tou ouunavrog orjuepa eivat 3 K. 2to gpyaotmplo npoomnabolpe va dnuloupyroou-
pe ouvbrikeg avdloyeq e QUTEQ TOU emkpatoUoav TG MPWTEq OTyHEG METd Tn MeydAn ‘Exkpngn. M’ autd to oOKoto,
MeAETAUE TO amoTéAeopa NG oUykpouong peta&l ocwpatdiwv (Bapld Wévta) ota ormoia €xoupe MPoodwael TOAU HeYd-
An taxutnta.

H MIKPH-MEFAAH
EKPHZH

Emedr) n olykpouon eival oAU opodpri, mioteloupe OTL dnuoupyeital UAN ToAU O TUKvA amd Tn ouvnBlopévn Kal
OTL N Bepuokpacia ™G ayyilel Tnv apxikry Beppokpacia Tou oUUMAvVTOG.

6.2 > OcppétnTa: Mia popPr evépyeiag

Av tomoBetooupe €va doxelo pe vepd mdvw oe a Bepuavti- 7l f
K} eotia, mapatnpoupe 6Tl n Bepuokpacia Tou au&dvetal (ElKo-
va 6.100). Av mdvw otnv Bla eotia TomoBetriooupe €va doxelo
ToU TEPIEXEL AéPa Kal N Hia Bdon Tou kAeivetal pe uBolo, Téte ii

napatnpouue 6Tl To €UBOAO Kiveltal (eikdva 6.10pB). =

- o
Mropodue va neptypdyouue ue eviaio tpdro tg duo napand-
Vw UETAPBOAEGS;
AG TO EeTXEIPIOOULE, AELOTIOLWVTAG TNV €vvola TNG EVEPYELAG.
Katd t 6€puavon tou doxeiou pe to vepd Aéue OTL evépyela
petapépetal and ™ PAdya oto vepd Kal N Bepuokpacia Tou

vepoU au&dvetal. Katd tn 6épuavon tou doxelou pe tov aépaq,
evépyela petapépetal and t eAdya otov aépd, To EURONO KIvel- Eikdva 6.10.

Tl KAl EMOMEVIG QTTOKTA KIVITIKY] eVEPYELQL. H evépyeia peragéperal.
, , , ; L, (a) Otav Bepuaivouue o vepd, n Bepuokpacia Tou auédveta.
OeppdTNTa OVOUATOUME TNV EVEPYELA TIOU PETAPEPETAL QMO €va (8) Orav Bepuaivouyie Tov aépa Tou Soxeiou, To £uBoro peta-

owpa og éva AANo Adyw NG dlapopdq Bepuokpaciag PeTalu duo  kwelrat
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1Kn )
kai MepiBdAlov
——

(o]
&®

Eikéva 6.11.
OcpudtnTa and dypnota vAikd
Mropodue va xpnoyonomooupe pawouevikd dxonota uAikd we

"'myn" Bepudtnrag. Mnopodue va KaTaokeUdaouye "Koutooupa
ano xaptd epnuepidag, meptodikwy KTA. H kauon kdbe tétolou
Koutooupou elvat pa gtvi "myn" BepudtnTag yia o on.

Eikéva 6.12.
H Bepuokpaoia tou vepou au&dvetar (a) 1000 Katd T peTago-
pd Bepudtnrag oe autd (B) 6oo kal Katd v MEPLOTPOPI] TOU
avadeutipa.

\)ou(n'
Q" kal Biohoyia

H evépyela nou £odeletal otn SIAPKeELA UIAG
wpag avBpwrivng dpaoctnpidtnrag. H evép-
Yela autr mpogpyxetal and Tig TpoPég. ‘Otav
npoohappBdvoupe meploodtepn TPOPH art
éon xpeldetal 0 opyavioudg pag, TOte mpo-
KaAeltal maxuoapkia.
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owpdtwv. H BgppdTnTa HETAPEPETAI ATIO TO CWHA PEYAAUTEPNG
TPOG TO CWHA MIKPOTEPNG OepHOKpPATiag.

Me v évvola Tng OepudtnTag Mrmopouue va meplypdyoupe
peTaBoAég mou cupBaivouv étav dUo cwpata dAPOPETIKAG Bep-
pokpaoiag épBouv oe enagr YeTAgU TOug. XTO TAPAdELYUA pag
peTapépetal Bepudmra and ™ eASyq, Tou €xel uPnidtepn Bep-
Mokpaaia, Tpog To vepd 1} TOV ag€pa, TIOU €XOUV XAUNASTEEN.

Zuxvd, otV Kabnuepvr] xpron g évvolag tg Bepudtnrag Bew-
poupe OTL ota UAIKA owpata arnobnkeletal Oeppdtnta. H droyn
autr| Bpioketal oe avtiBeon pe tnv erotnpovikr: H UAn €xel evép-
Yela oe OLOPOPETIKEG MOPPEG, ANA dev €xel Bepudtnta. H Bep-
potTa elval evépyela mou petagépetal AOyw dlagopdg Beppo-
kpaoiag peta&l duo cwudtwyv. MOAG duwg petapepBel, mavel va
ovopddletal Beppdtnra. Ouunbeite kat v avtiotowxn €vvola Tou
épyou ToU cuvavtioaue oe Tiponyoupueva kepdhala: Ta cwuata
€Xouv KIVNTIKA 1] duvaulkn evépyela, dev meplkAeiouv Suwg €pyo.
To épyo ek®pAlel T UNXAVIKA eVEPYELA TIOU HETAPEPETAL and 1
mPoGg éva owua 1} TN Petatporn) ¢ and Tn wa popry otnv dAAn.

MoA\EG BepuIKEG HETABOAEG, ONwG N METABOAY TNG Beppokpa-
olag, n Bepuikn dlaoTtoAr, n TAEN, o BPaoudg KTA. opeilovral otn
peTapopd BepudmTag. Yndpxouv, OUwG, avtioTolxeq UETABOAEQ
oL oroieq dev opellovral oe petapopd Bepudtnrag. H Beppo-
Kpaoia tou vepou o’ éva doxeio eival duvatdv va au&nbel Aoyw
NG TMEPLOTPOPNQ Tou avadeutrpa evog MiEep. Zuyxpovwg au&d-
veTal Kat n Beppokpacia Tou avadeutripa (ewdva 6.12B). Xe autd
1o nelpapa dev untdpxel dlapopd Bepuokpaciag peta&u Tou ava-
deuTrpa Kat Tou vepou, de petagépetal Bepudtnta and 10 €va
oto dMo. H al&non g Beppokpaciag mpokaAeital and tnv mept-
otpo®r} Tou avadeutripa.

H Bepudtnra eival pia popon evépyelag. ‘Etol, n povdda pétpn-
0ng g oto Aebvég ouotnua povadwv (Sl) eivar to 1 joule (1
). TIOA\éQ popEq otnv kabnuepwr] pag Jwr) XENolUoToleTal wg
povdada evépyelag yla Tn Bepudtnta kat To 1 calorie (1 cal). H
oxéon tou 1 Joule pe 1o 1 cal eiva:: 1 cal=4,2 j.

OepMIKn 100pponia

Néue 6Tl duo owuata Bpiokovtal oe Beppiky emagn étav eivat
duvatdv va petapepbel Bepudtnta and to €va ocwua oto dAo. MNa
napddetypa, BubiCoupe €va petalMikd KUAvOpo o omnoilog Bpioketal
oe Bepuokpacia mepBaMovTog oe kautd vepd (ekdva 6.13). To
doxelo péoa oto oroio TeplExeTal To vepd €xel BepUKA povwéva
TolXWMaTa, dnAadn Tolwpata Tou Oev ETUTPEMOUV TN METAPOPA
Bepudtnrag mpog To MePRAMoV. O KUMVIPOG kal To vepd Bpi-
okovtal oe Bepuikn enagr. OepudTnTa HETAPEPETAL AMd TO OWHA
uynAdtePng Bepuokpaciag (vepd) TPog To owpa xapnAdtepng Bep-
Mokpaoiag (uétalo). H Beppokpacia Tou vepoU HEVETAL KAl TOU
MeETAMoU au&dvetal. Metd amnd kdrmolo Xpovikd ddotua, n Bep-
Mokpaoia Tou petdMou yivetal dla pe ) Beppokpacia Tou vepou.
H petagopd Bepudmrag oraupatdel. Aéue téte 6Tl To HETalo Bpi-
oKeTal 0g BepHIKN 100pporia e To vepd. Epappoyn g Bepkig
loopportiag €xoupe 0tn PETPNON TnG Beppokpaciag evdg owUATOoG.
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lMa va ™ PeTPriooupe owoTd, TPEmneL To BepudPETPO va BplokeTal
oe BepUIKA €MAPN HE TO oWUa HEXPL va otabeportoinBel n €vdelEn
Tou. To BepudpeTpo deixvel Tn OeppOKPACIa TOU OWHATOG OTAV
BpiokeTal oe BepHIKA I00pPOTIia e aAUTO.

ApaoTnpidTnTa

Mropeig va peTprioelg pe €va kowvd BepuOPETPO TN Beppokpacia uag
otayévag vepou;

6.3 > Nwg petpdpe T BeppdéTTA

Aro 1 eEaptdrat to nmood ™G OBepudtnTag nou anateital ya
™ HETABOAN NG Bepuokpaciag evog owUATOG,

And Tnv nelpa pag yvwpifoupe 6Tl Xpnowlomowwvtag tnv dla
eotia B€pupavong xpelddetal TePLo0OTEPOG XPOVOG Yia va Bpdoel
T0 vepd 0’ €va yeudTo umpikt ar’ 6,TL To vepd e €va PLo0AdeLo.
Eniong, d6tav éxoupe {oeq moodtnteq KpUou Kat XAlapou vepou
Tou TIq Bepuaivoupe pe v Bla eotia, To KPUO vepd xpelddeTal
Teploodtepo Xpovo yila va eotabel. Kat dtav Bepuaivoupe otnv
(dla eotia (oeq Mmoodrteg vepol kat ydhatog, to yYdha Ceotaive-
TaL ypnyopdtepa.

Mwg 6a XPNOoOoToICOUE AUTEG TIG TTAPATNEACELG YIA VA KATA-
A\Eoupe oe yevikd cuunepdopara; KatageUyoupe oe la oelpd
ané melpduata (elkéveqg: 6.14, 6.15, 6.16).

210 TpWwTto melpapa eEetdloupe TG OXeTCeTal n Bepudmra
Tou UeTagépetal ae oplopévn pdala vepou, Pe Tn HETABOAY NG
Bepuokpaociag Tou (elkdva 6.14).

2710 deutepo melpaua eEetdloupe Tola eival n ox€on Twv ToCo-
TATWV TG BepudTnTag TMoU anarrouvTal yla va PeTaBANBel n Bep-
HoKpaoia katd oplopévouc Baduolg (mx. 30 °C) SlaPopETIKWY
palwv vepou (ewkdva 6.15).

210 Tpito melpaua Beppaivoupe (oeg pAleg vepou kat Aadlou
KAl OUYKPIVOUE TIq TToadtnTeg BepudTNTAg TIOU anatrouvtal, WoTe
va €xoupe tnv Bla petaBoAry Tng Bepuokpaciag Ttoug (elkdva
6.16). MevikeUoupe TA ATIOTEAEOUATA TWV TMEPAUATWY KAl KATa-
AYOUME OTA TAPAKATW Cuprepdouarta:
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Eikdva 6.13.

To pétaMo kat 1o vepd eivat oe Bepuikr enagn. Ogpudtnta
LeTagépetal and 1o vepd oto pétaMo. H Bepuokpaoia Tou
uetdMou auédvetal kat ToU vepoU UELVETAL, UEXOLG OTOU EMEA-
Bet Bepuikr) aopponta.

Eixdva 6.14.
Me toug dUo Auxvoug uetagépetat dtmAdota moodtnta Bepuo-
mTag and 0,1 pe tov éva ato do povikd didotnua. Oepual-
vouue {oeg udleg vepou (1 kg) e éva kat e dUo {doug Auxvoug
yia to xpovikd didotnua. Mapatnpodue Ot 6tav peTapépetat
dimidota moodtra Bepudtrag n petaBoAi me Bepuokpaciag
T0U vepoU elvat dmidoa.

{ Eixdva 6.15.

[ia va erutvyoupe v Ota petaBolr} Bepuokpaoiag oe dmAdata udla vepou atov {dlo xpdvo,
npénet va xpnotporoujooupe dUo AUxvous. Moénel dnhadn va petapépoupe 0" autd dimdota
noodtnra BepudtnTag.
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a. H peraBoAnl Tng Beppokpaciag evég owuarog eival availoyn
TNG MOOOTNTAG TNG BEPUOTNTAG TIOU LETAPEPETAL TIPOG 1| ard
autd (eikdva 6.14). ‘Etol, ya duAdola augnon tng Oeppo-
Kpaoiag, araiteitat n peTapopd TPOG TOo owpa dmAdolag
noodtntag Oepudtntag kTtA. Mapduola, yia dumAdola peiwon
g Beppokpaciag, ararteitar va petagepbel amnd to cwua
dimAdola moodtTa BepudTnTag.

B. H moodtnTa TNG 6epuOTNTAG TIOU QMATETAL YIO OUYKEKPLUEVN
petaBoAr] Tng Bepuokpaciag evdg owparog, ivar avdloyn tng
palag Tou. MNa napddetyua, yia va auénbei katd 30 °C n Bep-
Mokpaoia 2 kg vepou, anartetal dmAdola nogdtnta BepudtnTag
ar’ 6,1l yia my ©a avénonm Bepuokpaciag 1 kg (ekdva 6.15).

Y. H moodétnta OeppdTnTag TOU QAMAITETAL YO OUYKEKPLUEVN
peTaBoA) Tng Bepuokpaciag duo cwpdtwy Blag pdlag, egap-
TATal anmdé To €id0G TOU UAIKOU Twv cwpdtwv. MNa napddety-
ha, ya va petaBAndei katd 30 °C n Bgpuokpacia icwv palov
AadoU kal vepou, xpeldletal va petapepbel oTo AGdL meplimou
n pwon nogdtnta BeppdtnTag arr’ 6,TL oTo vepd (ekdva 6.16).

Eixdva 6.16. X i , , )
Ma va emrixouue Ty @Bla petaBodj Beppokpaoiaq oe (oeq Ta yevika autad Ta oupmepacpara ekppagovral ot YAwooa
Uddeg vepoU Kkat Aadlou, MPEMeL va UETaPEPOULE OTO VPO oAU TWV MABNUATIKOV HPE TN OXEon:

ueyaAUtepn moadtnta Bepudtntag an’ 6,1t 0to AL Q=m-c-A8 (6.1)
érou pe Q oupBoAifoupe TNV moodtnta TG BepPUSTNTAG TIOU LETA-
pépetal and 1 mMPog cwua mou €xel udla m, ue A8 cupBoAifoupe
™ PeTaBoAr] TG BepuoKpACi(ag TOU CWHATOG, EVW N TOodTNTA C
elval pa orabepd, nou egaptdral and 10 UAKG TOU CWUATOG Kal
ovoudletal €181k BeppotnTa. H oxéon (6.1) sival yvwot Kal wg
«VOHOG TNG OepHIdOPETPIag.

Ei6iIkn Ogpudtnta
AKéVloa 0 HUOAG ooy Avapwtnonkate noté yati optouéva eayntd napauévouv feotd
yla neploodTePo Xpovo and karowa dAAa (eikéva 6.17); MNa napd-
delypa, n yéuon pag Zeomq unAdrutag prnopel va oag kayel
YAWOOQ, ev® To JUpdpl TnNg OxL.

Ané to 1piTto melpapa g TMponyouuevng mapaypdgpou dlarl-
otwoaue 0Tl MNa OuyKekpllevn PeTtaBoAr] Tng Bepuokpaciag duo
owpdtwv (Cwv pafwy, mou arotehouvtal arnd dlaPopPeTIKA UAIKA
(m.X. AGdl-vepd), amarte(tal va petapgpoupe 0’ autd dlAPOPETL-
k&G moodTnTeg BepudTNTAG.

levikd, n mogdtnta g BepudTnNTag MOU XPEIAZETAL YIA VA PETA-
BAnBel n Bepuokpacia 1 kg kdmolou UAKoU katd 1 °C ovoudle-
Tal €181k 6eppoTNTA. ZUMBOAICETAL UE C KAl XAPAKTNPIlel TO KABe

Eixdva 6.17. UNKKS. Amd v e&lowon (6.1) prnopolpe va dlAMOTWOOUUE OTL N
Mropei§ va akoupmrioelg 10 aAoUHIVEVIO OKeuog TOU gayntou ovdda e sBIKAC Bsoudtntac sival To: J
Mya Aertd agdtou To Bydhers and To poupvo. Ouwg modoese: M ns NG BepHoTTAS " kg-'C
0 QaynTé mou mepléxet eivat akdun kautd. Mmopelg va o efn- ‘Etol, yia va JetaBAnBei ) Beppokpacia 1 kg vepou katd 1 °C,

YIoeLE: xpetdletal Bepudmra 4200 J. Adue OTL n edk BepudtnTa TOU

vepou eivat c=4200 ﬁ (dudypauua 6.1).
g.

270 MAPAdelyud pag n yéuon g UnAdrurtag €xel eyaAltepn
eldIkn BeppdnTa amd 1o Luudpt. Av kat aroBdA\ouv otov (dlo
Xpovo mepinou Tnv Bla moodtnta Bepudtnrag, n Bepuokpacia
™G YEUONG pewwveTal Aiydtepo amd Tn Beppokpacia tng LUuNG.
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Aidypappa 6.1.
Eidikéq Bepudtnreq 0popévwv UNKWY

Napddeiyua 6.1

Torobetolpe €va doxelo pe 2 kg vepd oTo PATL TNG NAEKTPIKNAG Koulivag. H Bepuokpacia tou
vepou aveBaivel and toug 20°C otoug 25 °C. Na umoloyioelg ) OgpudTNTA TIOU HETAPEPE-
TaL and 1o pdtl oto vepd. Ma tnv eldikr) Bepudtnta Tou vepoU, va oUUPBOUAEUTE(q TO dLd-
Ypauua 6.1.

Boow cEigun

ApxIkf} Bepuokpacia: 8,=20 °C Moodtnta Bepudmrag: Q Q=m-c- A6
Telkr| Bgpuokpacia: 8,=25 °C

MdZa tou vepou: m=2 kg

EwdkAy Bepudtnta Tou vepou: c=4.200

_J
kg-°C

Adon
YrioAoylopdg g HETABOANG TG Bepuokpaciaq: AB=6,-6, 1 AB=25 °C-20°C } AB=5 °C

YrioAoylopdg BepudtnTag mou anoppopdrtal: Q=m-c-Af = 2 J«_{~4.200L -5 :€'=42.000 J

kg- &

\\olKn'

8" ka1 MepiBaiioy

H edkry Bepudtnta tou vepou eival peyaAltepn and 6,tt eival ota ouvn-
Blopéva UAIKA. AuTtd onuaivel 0Tt To vepd PeTaPEPEL TIPOG TO TEPIBAAAOV
i anoppopd amnd To MePBANOV HeYAAUTEPO TO0O BepudTnTag amd €va
ouvnBlopévo UAKG yla v (Bla petaBoln Beppokpaciag. AnAadr| to vepd
€xel TN duvatdtnta NG HETAPOPAq 1) TNG anaywyng HeyAAwy Toowv Bep-
pétnTag. M’ autd 1o AOyo XPENOLUOTIOLETAL 0TA CUOTHKATA KEVIPIKNG BEpP-
Javong Kat ota ouoTriuata WUENG TOU KvNTHPA TWV AUTOKIVITWV.

H &npd éxel Téooeplq popég mepinmou UKpdTeEN eBIKY BepudTnTa amnd To
vepd. Tnv nuépa n Beppokpacia g Enpdg au&dvetal ypnyopdtepa and
g 6dAacoag.

Tn vixta n Beppokpacia Tng Enpdg elattwvetal ypnyopdtepa amd g 6dhacoag. ‘Etol, To kalokaipt v nuépa Tto
vepd TG BAhacoag eival dpooepd oe ox€on e Tn feoty Auuo, evw Tn vuxta eival ouxvd mo {eotd amd autrh. TN
HeYAAn eldikny Bepudtnta Tou vepol ogeiletal, emiong, To yeyovog OTL TO XEWHMWVA Ol TIAPABAAACOleG TIEPIOXEG EXOUV
uPnAdTEPEG BEPOKPAOIEG aTO TIG NTEIPWTIKEG. ZTIG TEPLOXEG TIoU Bplokovtal kovtd otn 6dAacoa to kAipa eival meplo-
0dTePO Lo, TapatTnEouvTal HIKpOTEPEG dlaPopPEg Bepuokpaciag HeTagu xellwva kal kahokalplou, and 600 OTIG TEPLO-
X€q Tou Bpilokovtal oto B0 yewypaplkd mMAGTog pakpld and ) 8dhacoq, mapoho mou dExovral Tnv Bla moodtnTa
Beppdnrag.
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Eikéva 6.18.
O1 TpeI§ KaTaoTdoelg TG UAng.
Sxnuatkn napdotaon twv Soukwv ABwv 0TI TPE KkataoTd-
0elg ™S UAnG. Ot dopkol Aot (a) Twv agpiwv Kwvodvtat eeu-
Bepa npog kdbe kateuBuvon, (B) Twv uypwv YAoTpdve o évag
ndvw 010 GMo, eV (y) TwV OTEPEWV KATEXOUV OUYKEKQUEVES
Béoelg yUpw and Ti¢ omole Kvouvtal drakta.

\‘ou(n'
8" kail loTopia

Eikdva 6.19.
Noudopikog MmoAtapav (1844-1906)
0 Auotplakdq @uatkds mou mpwtog ouvédeoe Ty draktn kivn-
on twv doukwv AlBwv ue ™ Bepuokpaoia kat katdpbwoe va
epunveUoel TG BIGTNTES TWV agpiwv.

e B

- O S

-

Eikdva 6.20.
Ortav n Bepuokpacia Tou agpa au&dvetat, ot doutkol Aifot Tou
Kwouvtat evtovétepa. AmOKTOUY UEYQAUTEDN KNTIKI] EVEPYELT Kat
wbouv 10 &uBoAo mpog Ta endvw.
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6.4 > Ocppokpacia, OepPOTNTA KAl HIKPOKOGHOG

Xpnotuomolwvtag Ty évvola NG BepudtnTag mou HETAPEPETAL
propoUpe va meptypdyoupe pia oelpd and PETABOAEG TIOU OUW-
Baivouv dtav dUo cwuata dlapopeTIKAG Bepuokpaciag €épBouv oe
Bepuikn emagr]. H meptypadr] OUwWG TWV QUOIKWY GalvVopévwy elival
éva mpwto Brua. ‘Eva deltepo, MOAU OUCLAOTIKG, eival N epun-
vela Toug. MpoUmndbeon ywa v epunveia Twv OePUIKWV GaVo-
MEvwv elval n peAETN NG doung TG UANG.

O1 éouIKoi AiBol, Ta TOUBAAGKIO TNC UANC

‘Otav avoiyoupe éva UMOUKAAAKL pe Apwa, N MUPpwdld TOU Ka-
TAKAUZeL ONO TO YUpw XWpPOo. WG epunvevouue autd To Qavo-
Uevo;

davtaldpaote OTL KABe agplo amoteAeltal amd MUKPOOKOTIKA
owpatidla ta omoia Kivouvtal cuvexwg Kat eAelBepa mPOG KABe
kateuBuvon KATakAUZovtag To XWPO Tou Toug dlatiBetal (eikdva
6.180). AuTd Ta WIKPOOKOTIKA cwpatidla Ta ovopdloupe doukouq
ABoug Tou agplou kat eival Ta yvwotd oag, and tn xnueia, podpia.
Ot dopikoi AiBol evdg owpatog eival Ta UIKPOOKOTIKA owuatidia
aré Ta ormola @TIAXvETAL TO CWHA. MropoUue va Toug TAPOUOL-
dooupe pe Ta TOoUPAdKla evég Taxvidlol, We Ta omoia propou-
pe va @TIdEoupe ONOKANPO KAoTpo/malxvidl. ZTa meploodtepa
owpara ot douikol AiBol eival Ta poépla, oe PEPIKA OUwG Uropel
va eivat Ta dropa 1 kat ta évra. Ol PHOKPOOKOTIKEG IBIOTNTEG
TWV OTEPEWV KAl TWV UYPWV WIMOPOUV EMIONG va epunveuTolV [e
Bdaon Tov TPdMo Kivnong Twv doukwy Toug AiBwv. Ta uypd €xouv
otaBepd OyKo, dev €XOUV CUYKEKPIUEVO OXNa, aA\d maipvouv To
oxnua tou doxelou péoa oto omoio Ta petayyiCoupe. Emiong
pé€ouv. davralépaote OTL oTa UYPA oL dopikoi AiBot emiong kivou-
vTal ATaKTa «yMOTPWvVTag» 0 €vag emdvw otov dA\o, aA\d dia-
TNPwvTag otabepeq anootdoelq (eikdva 6.18B). AvTIBETWG, Ta oTe-
ped €xouv Ouykekplévo oxrua kal BéRaia éyko. Ot dopikol Toug
ABol eival ToroBetnuévol oe kaboplopéveg B€oelg YUpw amd TIg
oroleg Kvouvtal drakta (eikéva 6.18y).

AouIKoi AiBol Kol BgpLoKpaoia

H ouvexng, dtaktn kivnon twv doukwv ABwv cuvdéetal otevd
pe Tn Bepuokpacia Tou owpatog (ekéva 6.19).

Mpdyuatt, av Bepudvoupe €va doxelo Tou kAeivel agpooTeywq
pe éuBolo, mapatnpoupe Ot To €UBOAO Kiveltal mpog ta €Ew (el-
kéva 6.20). Mwe Ba e&nynoouue 10 Qawduevo autd ue t Lon-
Bela twv doutkwv AlBwv Tou agpa;

MmopoUpue va urnoBéooupe 6t 6oo auEdvetal n Bepuokpacia
Tou aépa mou PBploketal eykAwBlopévog péoa oto doxeio, 1600
evtovdtepn yivetal ) draktm kivnon Twv Sopikwv Tou AiBwv. Anha-
O autol Kwvouvtal pe peyalUtepn Taxumnta (ewoéva 6.20). Ot
OUYKpOUOELg TwV oMKWV AlBwv e To €UBOAO Yyivovtal ogpodpo-
TEPEG, Me amoTtéleopa autd va wbeltal mpog ta €Ew. Enouévwg:
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‘0Oco uynAoTepn eival n Beppokpacia evég owparog, T600
HeyaAUTepn KIVNTIKA evépyela €XOouv ol dopiKkoi Tou AiBol Adyw
NG ATaKTNG Kivnonig Toug.

Metagpopd 6spudTNTAC KOl BEPUIKA 100pponia

ApoU ouvdéoaue TN Beppokpacia pe v dAraktn kivnon twv
OOMIKWV ABwv, prnopolpe TWPA VA KATAVOY)OOUUE YlaTi HETABAA-
Aovtal ol Beppokpacieq dUo cwudtwv étav ENBouv ot Beppikn
enaer]. MnopouUue emiong va eEnyriooupe ylati n BeppdtnTa pera-
PEPETAL aMd TO OWHA UYNASTEPNG OTO CWHA XaunAdtepng Bep-
Hokpaaiag.

Ag BupnBoupe To MaPAdelya ToU HETAANIKOU KUAVOpPOU O OTtoi-
og TomnoBeteital oe doxelo pe kautd vepd. Maparnpoupe étL Uote-
pa and oplopEVO XPOVIKO dldatnua ot Bepuokpacieq Twv duo ow-
patwv yivovral {oeg (eikdva 6.21).

Tt ouuBaivel otoug doutkoug AlBoug Tou UETAAAOU Kal TOU VEPOU;
Apxikd emedn n Oeppokpacia Tou vepou eival uPnAdtepn arnd
Tou PeTdA\ou, ol dopkol AiBol Tou vepou €xouv PeEYAAUTEPN Kivn)-
TIK evépyela and Toug dopikousg ABoug Tou peTdAAou (kKivouvtal
evtovdtepa). Otav o kUAvdpog Bublotel oto vepd, doukol AibBot
Tou vepoU ouykpouovtal (aAANAeTiidpouv) e Toug SouikoUg Ai-
Boug TOU KUAIVOPOU Kal KIVNTIKY) eVvEPYELd UETAPEPETAL and TOUG
mpwToug otouqg deutepoug (eikdva 6.21). ‘Etol, n Beppokpacia
Tou vepoU €AATTWVETAL Kal TOU PETAMou au&dvetal. H petago-
pa evépyelag MeTa&U TWV SOUIKWV AiBwv péOow OUYKpoUOoeEwv
avTioToIXel OTn HETAPOPA OeppdéTNTAG METAEU TWV CWHATWV.

Metd and Alyo xpdvo, n Oeppokpaoia Tou METAANKOU KUA(v-
dpou Yyivetal {on pe Tou vepou kal mapapével otabepr]. AnAadn,
TO HéTaMo Bpioketal oe Bepuikr) loopportia pe To vepd. Tote, ol
dopikol AiBol Tou peTdN\OU €xouv Tnv (Bla KIVNTIKY evépyela [e
Toug JoukoUg AlBoug Tou vepoU Kal n petagopd Bepudtnrag
ard 1o vepd OTO WETANO OoTauatd.

OepUIKN EVEPYEIQ

H kwntikn evépyela mou €xouv ouvollkd ot dopikol AiBol evdg
owparog, enedn Kivouvral dtakta, ovoudleTal OeppIKh evépyela
ToUu owpatog. H Bepuikry evépyela evég owparog eEaptdral T6co
and TV KWNTIKA evépyela KABe dopkoU AiBou 600 kat amd To
OUVOAIKG Toug aplBud. Emouévwg, n OepHIKh evépyela £Eaprtd-
Tal and Tn Beppokpacia kai amé Tn pala Tou CWHATOG.

‘Eva owpa pe peydhn pdla sivar duvatdv va €xel meploodtepn
BepUIK evépyela and éva AAO owpa e UIKPOTeEPN pAla, €0Tw
Kalr av to deUtepo €xel TOAU uynAdtepn Oeppokpacia (sikdva
6.22). ‘Etol, TO vepd ag Aipvng €xel meplocdtepn BEPUIKY evEp-
yela and to Kautd vepd TIOU UTAPXEL 0TO PAITCAvL pag. Amd v
AM\n pepLd, n BepuoKpacia eveg CWHATOG OUVIEETAl e TN MEON
KIVATIKA €VEPYEIa TWV SOMIKWV Tou AiBwv. AnAadr|, Je TNV Kivn-
TIKA evépyela Tou kabevdg dopkoU ABou, av Bewprjooupe OTL
6Aol éxouv Tnv dla. Emopévwe, n Bepuokpacia Tou owuatog dev

Eikdva 6.21.
Ot Soptkol AiBot Tou KUAivdpou ouykpoUovTal e TouG SOULKOUS
ABoug ToU vepoU Kat KVNTKY EVEPYEL LETAPEDETAL AN TOUG
JeUtepous 0Toug MPWIOUS.

AKOVIGe HUAAS g,

ApacTtnpioTnTa

» Bdhe vepd amd Tt Bpuon oe éva motrpl
Kal pétpnoe T Bepuokpacia Tou.

» Molpaoe 10 vepd oe dUo dN\a ToTrPLa Kat
U€Tpnoe N Bepuokpacia Tou oe KABe va
and autd.

» ANaEe n Bepuokpacia tou vepou;
» Mropeig va epunvedoelg Ty Tapam)enor| oou;

Eixova 6.22.

‘Eva naydBouvo éxet neploadtepn Bepptkn evépyela and éva epu-
Bponupwuévo Kopudtt kdpBouvo. To maydBouvo Exel aunAr
Bepuokpaoia, ald tepdotia pdla oe oxéon ue v uynA Bep-
Hokpaola kat T wkpn udla tou kdpPouvou. Otav duws To Hep-
U6 kdpBouvo tomoBetnBel oto maydBouvo, Bepudtta ueTape-
petat ndvrote and 10 Bepud kdpPouvo aTo Yuxpd maydBouvo
Kat moté avtiotpopa.

Eixdva 6.23.
To naydkt kat to maydBouvo €xouv v (dla Bepuokpacia. To
naydyt éxet udla moAu uikpdtepn and m uala tou mayoBouvou.
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Eikdva 6.24.
AndAuto pndév kar kivnon
Kavéva owpa dev uropel va yuxBel oe Bepuokpaoia uikodtepn
and 0K. 2 autd ) Beppokpaaia ot doptkol AlBot Tou owuarog
dev elvat akivmrot. Kabévag amd autoug éxel T UkpdTepn Kuvn-
WK evépyela.

PRZIRH) Erim

|F
J‘, fri )
el ErEp) TAEoD

= -
KAYEH ErgEpanT] mkmeran

) e g

Eixova 6.25.
0 aépag aokel duvaun oto éuBoro. H duvaun mapdyet Epyo.
Evépyeta petapépetat and tov agpa oto &upolo.

\\olKﬁ
8" kai loTopia

eeEonrr eorevaan
EPTro

AR R

BEPMOTHTA

Ergrm (e

CTRIICTE e

Eikéva 6.26.
H ekdoxi e wnxavriq Tou Howva, ato aYoAkd epyaatripio.
Eivat n mpwm ouokeun Letatporiq Beputkiiq evépyelag o unxa-
vk, O Hopwvag yewnbnke ka édpace oty Ale§avdpeia tov 1o
awva r.X. Yrmjp&e omoudaiog pabnuatikds, pUOtkGg kat Unyavikeg.
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eEaptdral and tov apdud Twv dopkwyv Tou ABwv, dnAadn amnd
™M pAada Tou owWuaTog.

‘Etol eEnyeital yati n Bgpupokpaocia sival (dla oe dAa Ta onueia
evlég oWHaTog, Tou BplokeTal oe BePIKY) LOOPPOTIA e TO TEPL-
BaMov Tou. MNa mapddetypa, €va maydkl otnv mMopTokaAdda pag
kat éva mayopouvo €xouv Tnv dla Beppokpacia (eikdva 6.23).
Mpdyuatt, kdBe dopikdg AlBog oto mayoBouvo kal OTO TAYAKL
€xel TNV Bla péon KivnTikn evépyela. Qotdoo, 1 CUVONIKY KLvnTL-
KN} evépyela Twv Jopkwv ABwv eival dlapopeTiKA yla To Taydkl
kal To nayépouvo: n BepUIKY] evépyela Tou nayépBouvou eival acu-
YKPLTa UeyaAUTEPN.

AUVAUEIC UETAEU lOopiwV
KOI ECWTEPIKA EVEPYEIO OWUATOC

Ot dopikol AiBol (udpla) kGBe agpiou Kivouvtal eAelBepa pakpld
o évag and Ttov AANo. Meta&l twv doukwv AlBwv-popiwv evdg
aepiou dev aokouvtal duvdpelg. Ot dopikoi AiBot evég agpiou dev
aMnAerdpolv. Ot dopkol AiBol evédg uypol alAnAetidpoulv, pe
amoTéEANEOA VA OUYKpaToUvTal HETAEU TOUG Kal va dnuloupyouv
otaydéveg. Ot doukol AiBot evég otepeol owuatog emniong aln-
Aemudpoulv, al\d wxupdtepa and 6,11 ota uypd. ‘Etol, ota ote-
ped ouykpatouvtal oe Kaboplopéveg BEoelg, HE AMOTEAECUA va
OuVBETOUV €va WA e 0TaBepd GYKO KAl OUYKEKPIUEVO OXTUA.
Enopévwg ota uypd kKal ota oteped KABe SOoMIKAOG AiBog ektdg
and KNtk evépyela €xel emiong kat duvapikn evépyela ASyw
NG aMnAenidpaor|q Tou e Toug AAoug douikoUg AiBoug. H kuvn-
TIKN KAl QUVAULKD] EVEPYELQ TTIOU €XOUV OUVOAIKA ot doutkol AiBot,
enedn Kwouvtal drakta kat enedry aokouvral duvdauelg ueta&u
TOUG, OVOUAZETAlL ECWTEPIKN EVEPYEIO TOU CWHATOG.

H 6spuotnta Kal n apxn SI0Tipnong tng EVEPYEINC

MdBape oto deUtepo kePAAalo OTL 1 evEPYELQ PETAPEPETAL ATIO
éva owpa oe éva AN\ 1} petaoxnuatifetal and a pop®r) oe
dM\n, oe OAeq Suwg TIq TepuTtwoelg dlatnpeitat. Ag doupe mol-
€G evepyelakeég HeTaBoAEQ oupBaivouv oto melpaupa pe to doxelo
Tou KAelvetal pe €URONO Kal TeplExel aépa To omoio Bepuaivetal
(elkdva 6.25).

OepudtnTa peta@épetal and T eAdya otov aépa Tou doxelou.
‘Eva YEPOG aUTNG TNG EVEPYELAG TAPAUEVEL OTOV AEPA KAl UETA-
oxnuatifetal oe ECWTEPLKNA EVEPYELQ TOU A€PA. TO UTOAOLTIO ETA-
Qépetal and Tov aépa mpog to €uBolo. O aépag aokel duvaun
oto éuBolo. To €upoAo Kiveital kat n duvaun mou aokel o aépag
petatorilel To onueio epappoyng g, dnAadr| napdyel €pyo (EIKO-
va 6.25). To épyo autd ekppdlel TV MOodTNTA NG EVEPYELQG TIOU
peTapépetal and tov agpa Tou doxelou Tpog To EuBoAo.

‘Etol, epappdlovtag v apxn dlatripenong tng evépyelag, Uro-
pouUpuE va YPAYOUE:

OepudTNTa TIOU PETAPEPETAlI oTOoV agpa = AUEnon Tng eow-
TEPIKNG EVEPYEIAG TOU agpa + TO €pyo TNG SUVAMNG TIOU AOKE(
o aépag oTo €uPolo.
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H napandvw oxéon ovopdletal Kal Mpwtog BOepuoduvauikog s\\OL'é:f BiGNGTR
véuog Kal dlatunwenke mpwtn gopd amnd tov epuavd puaoikd ALLP
kat ylatpd Mdyiep, o 1844. Alya xpdvia apydtepa, o MNepuavog ANGPQHIZ%?;HO“:L;T;:I"OE MIA
PuOIKOg Khaoudloug tov dlatunwoe pe peyalutepn oagrvela. O ) ) ) .

. . . . . , 2710 {wikS Baoikelo ouxva ouppaivouv evep-
MpwTog Beppoduvaukdg vopog, Tou ekppadel BERaa v apxn

) ' ) ; X YEIAKEG METATPOTIEG AVANOYEG HE AUTEG TIOU
dlaTnpPnoNg TNG eveéPyelag, anoteélede T PBAom ywa TV avartu- oupBaivouv O A pnxavA. Ot TPOPEG Kai-

&N Twv Bepukwy HNXaVeV YVeOoT@v ndn and myv apxadmra yovTal. YSaTdvepakeg aviidpolv He 0EUYG-
(elkéva 6.26). Ol BepUKEG PNXAVEG METATPEMOUV TN BepudtnTa vo, ondte mapdyetal Sl0&eidlo Tou Avepa-
Og UnXavikg evépyela 1 épyo. Mapadeiyyara TETOIWV UNXavov KQ Kal VEPO, EVW XMNUIKY EVEPYELQ HETATPE-
sival: ol PNXavég TwvV QUTOKIVITWYV, Ol OTUOAEBNTEG TWV £PYO- TETAL KATA £va HEPOG 08 UNXAVIKI evépyela

TOU MUikoU OUOTHUATOG.

otaciwv mapaywyng NAEKTPIKAG evEPYELAq KTA.

olkn
ka1 EmoTtripn, Texvoloyia, loTopia kai Kolvavia =

s,

AN TN YPAPIKA ATHoUNnXavr) oto oUyxpovo Beviivokivntripa

H atpounxavi n ormoia urmfpxe maAadtepa oToug OONPOSPOUOUG KAl TWPA OTOUG ATHONAEKTPIKOUG otabuouq Kat o
KIVNTAPAG TOU QUTOKLVATOU elval BepUIKEG UNXaveg. 1ot eival To KOO XAPAKTNPLOTIKG TOUG;

5 T 2e QUTEQG TIG UNXAVEG N XNMIKI) EVEPYEIQ TOU KAUCIUOU LETaoxnuUatiletal o Bepuikr) evog aegpi-
avavedoutes myEc ou. Mépog NG BepulknG eVEQYELQG TOU QgPiOU UETATPEMETAL OE KIVNTIKN evépyela (edva 6.25).

Mwg yivetar aut n petatpory; e KABE BePUIKY UNXaAv] UTIAPXEL €vag XWPOG MEoa oTov omoio JloxeTeUsTal Q€pLlo Ot
TMOAU uYPnAfy Beppokpacia, dnAadry aéplo pe PeydAn Bepuikr) evépyeld. ZTIG ATHOMNXAVEG TO aéplo autd eival atudg o
ormolog mapdyetal and vepd mou Rpdlel. ZTOV KIvNTAPA TOU QUTOKIVATOU TO QE€PLO TIPOKUTTTEL and Tnv kauomn g Revli-
vng. Xe kdBe mepi-

TTwon autd 1o agplo rﬂ:w.- N
wBel éva €uBolo. Mé-

POG NG BePUIKAG €-
vépyelag Tou agpiou
JeTaTpéneTal oe Ki-
VNTIKY €VEPYELD TOU
eUBOAou. Me Katdh-
ANAO  pnxaviké ou-
OTNUA N KIVNTIKY &-
vépyela Tou guROAou He=
METAPEPETAL  OTOUG %
TpOXoUG Tou atpootpoRilou.

Aeppmd
i pyEig

CIE PO THT AT
F L] T o Hl_pp_um.] ._:,-_
EVEDYEID Ly 0 (RERER

H ata&la Twv popiwv kat n unoBdduion g evépyelag. Evipytia kauoipoy 100%

davraoteite Tl Wa JeoTr] KAAOKAIPIATIKN HEPA de QuUOd kaBoAou, ondte Ta GUANA TwV
Sévdpwv pévouv akivnra.

Ouwg pépla Tou aépa Boppapdifouv ouvexwg Ta QUANQ.

Mati Ta @UAa dev kivouvral, Emedry Ta popla kwvouvtal drakta mpog kdbe kateUubuv-
on, Xturnouv Ta GUANa opoldpoppa and kdbe mAeupd, omdte Ta GUANA HEVOUV akivnta.
Otav @uod, Ta meploodtepa poépla Kivouvtal TPoG OPLOUEVN KaTeUBuvon Kal XTurouv
Ta QUANA Tieplogdtepo amnd Tn [a TMAeupd mapd and Tnv dAAn, ondte Ta GUANA Kvou-
vTaL.

evipyLrm
BvRTApa
%

b
"“f'““ “i?ﬁli'
wdwTRY @
0w

Kal otig 300 MePUTTWOELG TA MOPLa €XOUV KIVNTIKY EVEPYELA. ZTNV TPWTN OUWG TEPTTWOT), eV UMoPoUV va TIPOKAAE-
OOuV TNV Kivnom tou @UANou. Aéue OTL N KIVNTIKY evépyela Twv popiwv AOyw g ATaktng kivnong touqg eival katwte-
pNng mowdmrag and aut) AOyw Tng MPooavatoAMopévNng kivnorg Toug. AnAadr), n BepUIkn evépyela eival KaTwTePng ToL-
éTnTag amnd TNV KWNTIKY EVEPYELD, TIOU OUVOEETAL e TIPOCAVATONOMEVN Kivnom.

‘Oco peyahuTepn eival n ara&ia Twv popiwv Tou, TOOO TEPICOOTEPN «EVTPOTIia» AEPe OTI €Xel TO CWHA.

Otav éva autokivnTo @pevdpel, N KWNTIKY evépyeld Tou petarpénetal (AOyw Tng TEPRNG TWV €NACTIKWV e TO 0d0-
oTPpWHA) o Beplikn evépyela. H evépyela umofabpuifeTal kal n eviporia Tou aépa au&dveral.

Emniong, Katd tnv Kivnon TOU QUTOKIWVIATOU MEPOG TNG EVEPYELQG TWV KAUCIHWY TOU HETATPEME-
Tal og OEPHIKN evépyela TNG ATHOOPAIPAG KAOWG BepudTNTa UETAPEPETAL TIPOG AUTHV ard To
olotnua YuENg TOU AUTOKIVATOU Kal amd Tad Kauoagpla.

Oeount| eVEQYELL
rat Beouunt] uoluvon
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0’
D

T
Eikova 6.27.

H oepévia opaipa otn Bepuokpaoia dwatiou udkg mepvd
uéoa and to petaMikd daktudid. Ouws n opaipa opnvwverat
010 SaKTUAISL Otav N Bepokpacia e auénlel otoug 200 °C
niep(rou.

Eikova 6.28.
H avénon tou prikoug eivat avdhoyn g petaBois me Bep-
Lokpaalag.

Mrikoc 4 m L g
B=30"C
i |
Miikog 8 m | #=20°C
| |
A=30°C
Eikéva 6.29.

H au&non tou prikoug eivat avdAoyn Tou apxKoU URKOUG.
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6.5

OepHIKn d1a0TOAN KAl CUCTOAR

Mrmopelg oAU gUKoAa va EeRIOWOELG TO PETANAIKS KaTAKL eVOG
YudAvou Bdlou dtav autd Bpioketal oto pd@pl Tng Koulivag. Av
Ouwg To TomoBeTrioElg OTo Yuyelo, ondte 1 Bepuokpacia Tou eL-
wvetal, dlarotwvelg 6Tl To Kandkl oPNVWVEL 0TO OTOWLIO Tou Bd-
Cou Kkal duokoAeleaal va to EeRdwoelg. ‘Evag Tpdmog yla va to
avoi&elg, eival va pi&elg eotd vepd OTO KATAKL.

Mw¢ urtopouue va neptypdyouue TG napandvw dladikaoieg xon-
OIOTOLWVTAG EVVOLEG TNG PUOLKIIG;

‘Otav Bepudvoupe T odepévia agaipa Tou maploTdveTal atnv
elkova 6.27, n Beppokpacia Tng augdvetal kal de xwpdel TAEov
OTO METANIKO SayTUAISL. Zuurepaivoupe OTL n augnon g Bep-
Mokpaoiag Tng ogaipag elxe wg amotéleopa tnv auvgnon Tou
éykou Tng kat dpa g dap€tpou tTng. OAa oxeddv Ta cwuata
oteped, uypd kat agpia, étav au&dvetal n Beppokpacia Toug
(Beppaivovtal), dlaotéNovral, auEdvetar dnAadr o GyKog Toug,
evw) dtav pewdveral n Beppokpacia toug (Yuxovral), oUCTENNO-
vtat. To @awdpevo autd ovoudletal Oeppikf d1a0TOAR Kal TO
avt{BeTd NG Qawvdpuevo, ouoToAl. Ouwg, 6Aa Ta cwuata de dla-
otéN\ovtal 1] cuoTéNovtal Pe Tov (Blo tpdmo. To kamdkl, Tou
elval ouvribwg @Tiayuévo and oidnpo 1 ahloupivio, cuoTENAETAL
neploodtepo and to Yudhivo BAZo yU autd Kal OPnVwveTaAl OTO
oTéuo tou BAlou, étav urel oto Yuyelo Omou kat PUxeTal.

FpOuuIKG S100TOANR OTEPEWV

2TV neplmtwon NG dlaoToArg Tou meplypdeetal otnv eikéva

6.27, petaBdMeTal o dykog NG ogaipag. Ymdpxouv SUwS oWPa-

Tq, Onwg ol pdpdot i} Ta oUpuaTta, TIoU N ia Toug didotaon eival

TOAU peyaAUtepn amd Tig AAeg. ‘Otav Bepudvoupe a UETANAL-

KAl PABdo 1 €va oUpua, TO WNKoG Toug au&dvetal oAU TEPLO-

00TEPO OUYKPLTIKA pe TIG AMeg dwaotdoelg tToug. H dlaoTtoAn

autr} ovouddeTal ypappIK S1a0TOAN 1] SlaoToAr KATd prkog. Av

Bepudvoupe pdRdoug amd SLAaPOPETIKA UNKA Kal UETPY)OOUME TN

peTaBolr] Tng Bepuokpaciag Toug (AB) kKabwg kKal Tnv avrioTtol-

XN MeTaBoAr] Tou prikoug Toug (Al), dlarmotwvoupe OTL N UETA-

BoA} Tou urikoug elvat avdloyn:

— Me 1 petaBoAr g Bepuokpaciag (AB) m.x. oe dmAdaola peta-
BoAl Bepuokpaciag avrtiotolxel SMAAoIA METABOAY] MAKOUG
(elkdéva 6.28).

— Me 10 apxikd pnkog Tou cwpatog (lp): Ze duo pdpdoug amd
TO (810 UNKO, TIou n pia éxel dMAdolo pnkog ard TNV AAAn,
étav n Bepuokpaocia petaBdAietal €&loou, n PETABOAY TOU
UMKoug TNG MewTtNnG eivat dimAdota and tn PeTaBOAr TOU UAKOUG
g deltepng (ewkdva 6.29).

— Emiong, n petaBoAr tou urikoug (Al) eEaptdratl and to UAIKS
and 1o omnoio eival katackeuaopévn n pdRdog. Otav n Oep-
pokpaoia petaBAndel e&loou oe pia owepévia pdpdo Kal og pia
PARd0 ahoupviou (Blou apxikoU MNKoug, N METABOAR TOU
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ukoug TG PARdou ahoupviou eival peyalUtepn and Tn PeETA-

BoAr} Tou urikoug NG owepéviag pdpdou (eikdva 6.30).

Ot mapandvw mapatnEnioelg urmopoulv va dlatunwbdolv kal He
M YAWOOd TWV HABNUATIKWV:

AI=|0'0|'A9

omou Al n petaBoAr] Tou prikoug, AB n petaBoAn} Tng Beppokpa-
olag, l, To apxikd unkog TG PARdou Kat ly. a; 0 CuvTEAEOTAG TNG
YPAUUIKAG SlaoTtoAig Tou UAoU g pdpdou.

To q, deixvel 600 PeTaBANETAL TO UNKOG Wag pdBdou 1 m,
étav n Bgpuokpacia Tng petaBAndei katd 1 °C (Aldypauua 6.2).
Ané Tto didypappa Tpokurttel 0Tl pia pdpdog alouuviou emiun-
KUvetal 25 opéq meploadtepo and pia pdRdo amnd kpdua Invar
yla Tnv dla petaBoAry otn Bepuokpacia toug.

8=20'C

G=30°C

Mrkoc 4 m 8=207C
Ahoupivio | |

i

Eikéva 6.30.
To alouivio diaoTéMetal meploodTepo amd o oldepo.

ahoupivio

Xahxog

oinpog 112

Toévro T 12
mhartiva 19

yuaki(koweé) [ 18
3
F1 |
1] 5

pyrex
invar

10 15

=

Aidypappa 6.2.

H Stagtodj pdBdwy and mowida UAKG, e apxkd prikog 1 m, dtav n Bepuokpacta toug petapAndel katd 1 °C. H dtaotolr petpdrar e pm.

Emigaveiakn Siactonn

2T0UG dpOUOUG Kat ota ddreda, dtav TOroOeTOUV UETAAKESG TTAG-
Kkeg, agprivouv didkeva. Marti;

Otav au&dvetal n Beppokpacia plag MAGKAg 17 evog HETAML-
koU diokou, téte au&dvovral ol dlaotdoelg Toug, dnAadn dla-
oTéN\ovTal. 2TA OWHATA auTd, ol duo dlaoTAoElg TOUG (UNKOG Kal
TMAGTog) elval TOAU peyahUtepeg and tnv T, To ndxoq. ‘Etol,
n Bepuiki dlAOTOA} Tou Tdxoug eivat TOAU pkpdTepn amd Tn
Beppikn} SLAOTOA) TOU TAATOUG KAl TOu Mrikouqg. AnAadr, ot duo
dlaotdoelg au&dvovral oAU meplogdtepo and v Teitm. H da-
OTOA] auTr] ovopddletal em@avelakn 3laoToAn (eikdva 6.31).

Al00TtoAn OYKOU OE OTEPEA Kal uypd

Av yepiooupe €va yudAwvo Bdalo péxpl To xelhog Tou pe AGdL
Kal To Beppdvoupe, To AAdL EexelhiCel. O dykog Tou Aadlol aukn)-
Bnke meploodtepo amd Tov Oyko Tou YUdAlvou Bdlou. To AddL
Aotrtdv dlactéNAeTal Teploodtepo and 1o Yudhwvo Bdalo. Mevikd,
n au&non g Bepuokpaciag mpokaAel au&non, d1aoToAl Oykou
(4 KUBIKY dlaoToAY}), TG00 TWV OTEPEWV A00 Kal TWV UYpwV. Ouwg
Ta uypd dlaotéNovTal TeploodTtepo amd ta oteped.

Av melpauatiotoUue pe molkiha uypd 1 oteped Kal PETPr|o0U-
Me Tn petaBoAr] Tou Oykou Tou TpokaAeltal and tnv avriotoixn

Eikova 6.31.

[ia mv anopuyn twv {nuwv rou propel va mpokAnBodv and
¢ SUVAUEL SLAOTOANG, OTIG YEPUPES UMAPXOUY Ol 080VTWTO!
0oUvdeauoL BlaaToArG woTe va undpyel 0 anapaiTnTog Xwpeosg oe
nepimtwon nou auédvetat n emipdvela Tou 0300TOWHATOS.
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20°c 30°c

Eikdva 6.32.

H au&non tou dykou elvar avatoyn g wetaBoArq g Bepuo-

Kkpaolag.

[

| opyRInG ]

| omdgan

200C

Eikdva 6.33.
H au&non tou dykou eivat avdhoyn e Tov apxIkO Oyko.

— apXIKN) | — aTapn

vepo

Aad1

Eikdva 6.34.
H av&non tou dykou ekaptdrat and to €idog Tou UYPOU.

peTaBoAr] TnNg Bepuokpaociag Ttoug, UrnopoUpe va JlamoTWwooue

OTL N Bepuikn) dlaoToAry Tou dykou evég otepeol 1] uypou:

a. elvat avdhoyn pe N UETABOAY TnG Oepuokpaciag Tou (elkdva
6.32),

B. elval avdhoyn pe Tov apxikd oyko Tou (elkdva 6.33) kat

Y. e€aptdral and €({dog Tou UNKOU TOU OWHATOoqg (elkdva 6.34 Kal
dldypauua 6.3).
Ta mapandvw ocupnepdopata loxuouv Té00 yla Ta uypd 600
KAl Yl Ta oTePed oWHPATA Kal Propouv va dlatunwboulv pe padn-
MaTikd oUuBoAa:

AV=V,-a,- A8

‘Orou AV eivat n petaBoAr} Tou dykou, V, eivat o apxikég dykog
kat AB n petafoAn tng Beppokpaciag Tou owparog. To a, eivat
0 ouvteAeoTq SLAOTOAAG GyKou (KUBLIKNG SLAOTOAG) Tou UAKOU.
O q, eEaptdral and To UAIKO kal ekppdlel Tn HeETABOA Tou dyKou
eviG oWUATog de apXikké Oyko 1 m® dtav n Bgpuokpacia Tou
petapAndei katd 1 °C.

And 1o ddypaupa 6.3 ¢aivetral 61t n dlactoAr] Tou OyKou Tou
(uypou) udpapyupou eival oxeddv 8 PopPEG peyalUTepn and auth
Tou yuahou. 2to Bepudpetpo udpapyupou étav au&dvetal n Bep-
Mokpaoia, auEdvetal T0oo 0 dykog Tou YudAlvou doxelou, drou
Bploketal o udpdpyupog, 6co Kal o éykog Tou udpapyupou. Ouwg
KaBwg o0 udpPdpyupog JLaoTENAETAL TIOAU TEPLOOOTEPO, «EEXEIN-
Cew» and to Yudhvo doxelo kal aveBaivel oTo Aertd owArva.

PKOVIgg 1o IS ooy

(ApaoTnpiéTnra
Ané To Sidypaupa 6.3 oUykplve TO OUVTEAEOTH KUBIKIG SLACTOAG TOU
OKUPOJENATOG KAl TOU OLKOSOMIKOU XAAuBa.

lloto aré ta UAKA StaotéMetal reploooTepo;

Mropelq va okeptelq ua epapuoyn e napandvw doétTag twv duo
UMKV,

vepd
ubpdpyupag

210
180

¥ahuBagomolopuy [ ] 36
kowoyuahi [ 24
pyrex [ &
invar [ 3

¥ahaliag [| 2
0

aAou pivio I | 78
ORUPGOL 36

pm3 f mL

100 150 200

Aidypappa 6.3.

MetaBoAr tou dykou 1 m® &idpopwy UAikwv dtav 1 Bepuokpacia Toug wetaBAndel katd 1 °C. H uetaBolrj ekppdletat o um® (cm® 1j mi).
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AI00TOAN TWV AEPIWV

Mioo@oUoKwWVoUEe €va UraAdvt Kal To ToroBeToupe ndvw and éva
Ceotd oWUa KEVTIPIKAG B€puavong. Mapatmpoupe 6t 0 GyKog Tou
prtahoviol audvetal, evwy dev TPOOTIOETAL A€PAG OTO ECWTEPIKO
TOU. 21N CUOKEUT| TIOU TIAPLOTAVETAL 0NV eKdva 6.35, dtav Bepud-
VOULE TOV Q€pa TOU TIEPIEXETAL OTO KUAWVOPIKG doxelo g Bdong,
T0 €uBoAo TG ouptyyag avugwveral. H avgnon g Beppokpaciaq
TipokaAel augnomn Ttou Oykou dnhadr dlactolr| Twv agpiwv détav
nepléxovral oe doxelo e KivnTd Tolxwuata.

Melpapati{dpevol Ue T OUCEUN TIOU TapLloTAveTal oTnv elkéva
6.35, kataArjyoupe oto mapakdtw cuprnépacua: Otav n Beppo-
kpaoia evég aeplou petaBdAAetal evwy n mieon Tou dlatnpeital
otabepr}, N av&non 1 eAdrtwon tTou Oykou Tou eival avdloyn pe
Tov QYKo Tou €Xel To agplo atoug 0 °C Kal Pe TN METABOA TNG
Bepuokpaociag Tou.

2e avtibeon Suwg Pe Ta oteped Kal Ta Uuypd, N PeTaBoAr Tou
éykou dev eEaptdral and 1o £idog Tou agpiou. e OAa Ta aéplq,
étav 1 Bepuokpacia petaBAndel katd 1 °C, xwpig va aAAdEel n
nieon Toug, 0 Oykog peTABAAAETAL Katd To 1/273 Tou GyKou ToU
eixav otoug 0 °C.

afpag | ] 3880
NN:‘“?IJND: I 1110 5
| A—— T
Lkl — T v i
o 400 16a0 180 008 2500 3000 3800 w009

Aidypappa 6.4.
0 aépag, onwg kat Ta undrowna agpla, dlaoTéMetal meploadtepo and ta uypd.

Epunveia tn¢ 8100TtoANng

H Bepuikr} dLAOTOAY] kAl CUCTOAY] epunveleTal pe tn Boribela
NG Bepukng Kivnong Twv doukwv ABwv. Ma va epunveloou-
pe Tn SlaoToA] Twv OTEPEWY, Bewpoupe OTL oL dopkol AiBol amnd
Toug omoiouq amotelolvtal aMnAemdpolv cav va CuvdEovTal
MeTAEU TOUQ ME HIKPOOKOTIKA ehatripla. YmoBg€touue emiong Ott
auTtd Ta eAatrpla eUKoAdTEPA emunkUvovtal apd cupmiEdovtal.

‘Otav au&dvetalr n Beppokpacia, ot douwkol AiBot Takavrwvo-
vTal evTovOTEPA KAl T EAATNPLA CUPMIEZOVTAL Kal eTunKUvovTal
neploodtepo and mponyoupévwg. Qotdoo, N emMURKUVor] Toug
elval peyaAUtepn and tn ouprieon. Autd €xel WG ATIOTEAETUA
ol dopikol AiBol TeAkd va aropakpuvovtal JeTa&l Toug: TO owua
va dlaotéNAeTal (elkdva 6.36). Apa, Katd Tn SlaoToAr] dev au&d-
vovtal ol dlaotdoelg Twv dopkWv ABwv, alMd ol peTa&l Toug
arootdoelg. Ae dlaotéNovtal ot dopkol AiBol, ald ta owua-
Ta.

210 0idnpo kdbe Joukdg ABog aMnAeridpd Loxupdtepa e
TOUG YEITOVIKOUG Tou amd 6oo ol dopikol AlBol Tou aAloupviou.
Enopévwg, ot dopikoi AiBol Tou owdripou anopakpuvovtal SUCKO-
AOTEPQ PETAEU TOug art’ 6,TL ekeivol Tou ahoupviou (eikéva 6.36).

i

l
nu ﬁ.ft
. 51{ H (n

Eixdva 6.35.

Zuokeur) peAémng TG diaoTodi Twy agpiwv
AnoteAeitat and: (a) éva petarikd kuhivdpikd doxelo mou mepié-
Xel 10 agplo, (B) Bepuduetpo mou uetpd T Bepuokpacia Tou
agplou ato doyelo, (v) pavduetpo, (6) éuBoro yia ) uétonon
m¢ 3laoToArg Tou dyKou.

AKOVIGe HUAAS g,

( ApaoTtnpidoTnTa
Katd ) dlaoTtoAr] auEdvetal o Kevdg XWPog
HEeTaEU Twv Sopkwv ABwv. ‘Etol au&dvetal o
OYKOG TWV OWHATWV.

H udla toug uetaBdaiietal;
Mwg aMdalet n nukvotnTtd ToUug;
lati o Bepudg aépag aveBaivel;

NpdTtumo SiaaToAng
oL poplakd emwiTeSo.

Bepporpooia By
‘ _‘r'!.\\'!t\- ’I‘rﬁ\'lk ’
Brppoxpacia 8

t\_ r.",'l.'q“.l'h"\.'.k‘_ r.l'.‘a\l'u'."d'&\\_ j

Brppokpogia B,
e, Jod_ )
Bepuoxpadia 8
L NAVIR,_ ek, )
feppoxkpadia B, < Beppoxkpoaia B,
Eixdva 6.36.

H auénon tou prikoug e€aptdrat kat and g Suvduelg petatu
Twv Soukwy ABwv.
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Npoéturmo Siaotohng
oL popiakd ewimeSo

Beppoxpooia B,

Al
Beppoxpaoia By

i

Bepporpaoio By

Al

Brpuoxpooia By

Beppokpacio 8, < Bgppoxpaoio 8,

Eikéva 6.37.
H au&non tou wrkoug wag pdBdou elvat avaloyn e tov apib-
U0 twv dopkwv Aibwv mou napauBaMoval petatu twv drkpwv.

Eikéva 6.38.
Mapaudpewon twv otdnpotpoxiwv Adyw ¢ Beputkis daato-
Ni¢ Toug pa moAu Ceotr kahokaipown nuépa. 2nuepa n ouvde-
on Twv o1dnEoTEOXIWY Yivetal e katdMnAo Toomo, Wote va unv
napatnpouvtal méov TETola patvoyeva.

1002

11001

1000
mL

4 10 15 20 “c

Eikéva 6.39.
To dlaypaupa petaBorig Tou dykou evog Altpou vepou kabwg
uetaBdMetat 1 Bepuokpaoia Tou.
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JUVETIWG, N METABOA Twv dlaotdoswv KATA TN SlaoTOA Kal Tn
ouoTtoAr eEaptdral and 1o Téco oXUPpd aMnNnAeTdpoUV UETAEU
Toug ol douikol AlBol Tou owpatog. AnAadr, amd To £(d0og Tou
UNkoU. ZTa aépla, emeldry ol doukol AlBol dev aAnAemidpouv
MeTa&U Toug, n peTaBoAr] Tou dykou dev eEaptdral and To e(d0oq
Tou aepiou. ‘Ooo TO PKOG ag pdRdou eival peyalutepo, TO0O
neploadtepol doptkol AiBol mapepBarovtal peta&l Twv AKpwv
nG. Enopévwg, katd tn 3laoToAr) N CUVOALKY) AMOUAKPUVOT TWV
dopkwv ABwv elval peyahitepn. Apa Kat n ad&non Tou UrKougq
g Pdpdou eival, emiong, peyaAltepn (ewkdva 6.37).

AuvAapeic katd th SI00ToAnR Kol ouotonn

FudAhiva 1} Kepapikd okeln OMwWG KPUOTAAVA TOTHPLa 1 QAL
T¢dvia Kivduvelouv va omdoouv, av UeTafAndel andtoua n Bep-
Mokpaoia Toug, ya napddetypa étav mAuBouv pe Kautd vepd.

Mwe 6a uropouoaue va epunveloouue 1A MAPANAvVW @avoue-
va;

Katd 1 OaotoAi n PeTABOA] TOU MAKOUG 1) TOUu GYKOU Twv
owudTwy eival OXeTIKA pikEY), éTav dUwg auTr eunodiletal, eppa-
viCovtal évrova pnxavikd ¢awvdueva onwg to AUyLouad, To omndol-
MO K.d. Katd tn dlaotoAr] ot doukol AiBol emekteivovtal 0To XWPO
KL 1 €MEKTAON aUTH] EKONAWVETAL WG TePAOTIA dUvaun SlAoTOANG.
‘Etot, étav andtopa yepiooupe éva motripl pe Kautd vepd, TO
€0WTEPIKO TOlxwUa TOu ToTtnpelou Beppaivetal auéowg kat n Bep-
MoKpaoia Tou yivetal MOAU peyaAUtepn amd ekeivn Tou eEwtepl-
KOU TOLXWUATOG. To e0wTeplkd TolXwHa Aoundv SlacTENAETAL TILO
évtova amd to eEwteplkd. Mia duUvaun amd péoa mpog Ta €Ew
npokalel pwypég oto motripL. U autd To Adyo, Ta YUAAlva okeln
TouU ¥pnotdorololvtal yid To YOO TwV QaynTtwv KATAoKEUd-
Covtal and edkd nupipaxo Yuall (pyrex). H diaotoArj autou tou
eldoug Tou YUOAlOU eival TOAU HIKPOTEPN OUYKPITIKA [E eKelvn
Tou KolvoU YuaAloU (dtéypauua 6.3) kal €tol To OKeUog JeV KIv-
duvelel pe Bpauvon.

Ot duvdpelg dlactoAnq eival duvatév va TIPOKAAEOOUV TIAPA-
MOPPWON OTIG OONPOTPOXIEG KATA TOUG KAAOKALPIVOUG UNVEQ
(elkdva 6.38). Apxikd To evOEXOUEVO AUTO QVTILETWTIOTNKE e TNV
Unap&n dldkevwv HPETAEU Twv odnpotpoxiwyv. Autd ta didkeva
npokaloUuoav TaAavtwoelg (okaumaveBdopara) Tou TPEVOU Kal
dnuoupyouoav duodpeaTto aiobnua otoug erBdreg. Zrjuepa ota
Sldkeva TOTOBETOUV KATAAMNAO UAIKO Tou SlaoTtéNNeTal eAdxloTa.

H éi1aotoAn tou vepPou

2T1a neploodtepa uypd avgnon g Beppokpaciag Toug odnyel
ot JlaoToAr] Toug, dnAadn otnv au&non Tou dykou Toug. To
vepd Ouwg mapouctddel pa 1Bidpopen cuuneptpopd. Otav Bep-
paivetat ard toug 0 °C éwe 4 °C, 0 dYKOG TOU EAATTWVETAL (AV®-
HaAn ouoToAr), ev®d av Yuxetatl and toug 4 °C wg toug 0 °C,
o0 6yKog Tou au&dvetal (avwuaAn diaotoAn) (eikéva 6.39). Mavw
arnd toug 4°C kal pEXPL TN Beppokpacia Bpacuol To vepd dla-
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otéN\eTal kavovikd. EEattiag autig TNG avwuaing dlaoTtoAnig, opl-
ougvn uala vepou otoug 4°C éxel To HIKPOTEPO Suvatd GYKO Kal
dpa ™ peyaAutepn duvatr TukvoTnTa.

To @awduevo TG avwuaing dlaoToAg Tou vepou €xel Tepd-
OTla OWKOAOYIKY) onuacia. Meta&u duo oTpwpdtwv vepou autd
mou €xel TN Peyalutepn mukvétnta Bubiletal. Ag doUue TL OUM-
Baivel, étav katd tn ddpkela Tou Xelwva n Bepuokpacia Tng
empdvelag tou vepolu ehattwvetrat Otav n Beppokpacia eivat
peyaAUTtepn Twv 4 °C, To vepd TNG £mPAvelag €XEl MIKPATEPEN
TIUKVOTNTA Kal N Bepuokpacia pelnvetal and Tnv emepaveld mpog
Tov nubpuéva. Otav duwg n Beppokpacia Tou empavelakol oTpw-
patog ¢Bdoel otoug 4 °C, autd TO OTPWHA WG TUKVOTEPO Bubi-
Cetal Tpog Tov TuBuéva. To vepd UkpdtepNng Bepuokpaaiag €xet
MikpOTEPN TIUKVOTNTA Kal eTumAgel. H petaBolr) Tng Bepuokpaciag
TWpa avriotpépetal. Tehkd propel va oxnuatiobel mdyog otnv
erm@avela Tng Auvng 1 g 6dhacoag, evw OTO ECWTEPIKO 1 Bgp-
pokpaoia eivat peyahUtepn kat pdAota 4 °C otov mubpéva Kat
T0 vepd dlampeital otnv uypn Hopen (ekdva. 6.40).

14
kal MepiBdidoyv

(8]
s\\

=

Eixdva 6.40.
270 BuBd Twv Avwy Kat motauwy n {wi dlatnpeitar oAdkAnpo
T0 Xelwva.

Mapadeiyua 6.2

Jokpaoia tng yivet 250 °C; (AElomoinoe To dldypauua 6.2).

Boawi sEiauon
eapxu(dzzo °C Al AI=I0-0,-A6
eTsAlKé =250 °C
=15 m

» Xpnoigomoinoe Kai EPAPHOCE TIG €VVOIEG TOU €UAOEG:

OeppOpETPA Kal HETPNON OEpHOKPATIag

Mia XAAKvn pdRdog €xel urikog 1,5 m oe Bgpuokpacia 20 °C. Méoo petaBAMAETaAL TO URKOG NG PARdou dtav n Begp-

AUon
DO=81ps—Bapys 11 AO=250 °C—20 °C =230 °C
Al=1,5n1-20 2" 230 &

el

Al=6.900 pm 1 Al=6,9 mm

1. Na oxnuatioelg mpotdoelg XPNOOTOLWVTAG TIG ETIOUEVEG EVVOLEG:
Oepuokpacia, Babuovdunon, kAijuaka Kedolou, amdAuto undév, OepudueTPO

2. Na ouprnAnpwoelg TG A€Eelg Tou Asimouv amd TO MAPAKATW Keluevo €10l WOTE Ol MPOTACELG TIOU TIPO-

kUmTouv va eival emotnuovikd opBEg:

Ta Beppdpetpa eival Ta KATAMNAQ ....ooooiiiiiiarnne YIA TN HETPNOTN TNGiniiieeieaeaeeeen Ta Bepuduetpa

elval ..o ONAadn} €XOUV KAMAKA ..........cccceennn.

....... H mo ouvnBlopévn eivat n KA{paka

....................... umtdpxel Kat N KAMAKA .......cccoeeeeeee... KABWG KAL .ooeovveeeeeeenee... KAMGKQ, TIOU XENOLUO-

noleital and Toug ETOTHIOVEG.

Na xapaktnpioelg pe Z TIG MPOTACeElg TO TEPlEXOUEVO Twv orolwv elval emotnuovikd opbd kat pe A
auTég Twv omolwyv elval emotnuovikd AavBaouEvo.

() OAa ta Bepuduetpa TEEMEL va €xouv pia KAipaka pétpnong. (B) ‘OAa ta BepudueTrpa prmopoulv va
peTprioouv ua omoladnmote Beppokpacia. (y) Ztnv kAjuaka KEABLY dev umdpyouv apvnTikég Bepliokpa-
oleg. () Kdabe petapolr) Bepuokpaciag otnv kAipaka Kelalou avtiotolxel oty Sla petaBolr] otnv KA(-
paka KEABLv.
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10.

OeppdtnTa: Mia poppn evépyeiag - NMwg petpdue TnG OeppdTnTa

Na oxnuatioelg mMpoTATelg XPNOLHOTOIWVTAG TIG EMOUEVEG EVVOLEG:

Bepudtnta, evépyela, Bepuokpaoia, BEpULKT) [GOPPOTTIIQ, BEPULKT) EMAPT).

Na cupmAnpwoelg Tig AéEelg mou Aeimouv amd 1o TMAPAKATW KEIEVO €TOL WOTE Ol MPOTACELG TIOU TIPO-

KUTTTOUV va elval eTIOTNUOVIKA 0pOEQ: () OepudTNTA OVOUAZETAL N wooeeeveenceeieee TIoU peTapEpeTal and

olua ....... BEPUOKPACIAG OE OWHA .ooeeevie cevrrrecre e e ‘Otav ol Beppokpacieg Twv duo CWUATWY

....................... TOTE N oooeeeeeeecvnneene. EVEPYEWAG oeveeveeeeeeeeennn.... OL Bepuokpacieq Twv cwudtwv eivat

....................... Téte Aéue OTL Ta owpata Bpiokovral O ....................... LOOPPEOTIA.

(B) H moodmTa ™G cvvvvveeeeciiieens mou xpetdletal yla va petapAndel n epuokpacia 1 kg kdmolou UAL-
KoU Katd 1 °C OVOMAZETAL ......c.ocvveene. BeppdTa.

Mola amnd ta napakdtw @awvdpeva eivat duvatdv va meptypapolv pe PeTapopd BepudtnTag: a. éva moTh-
pL Zeotd ydAa Kpuwvel MAvw oto TParmédl. B. maydkia Alwvouv péoa oe €va motnpl pe vepd. y. (eotai-
Vvoupe Ta xépla uag TpiBovtdg ta peta&u toug. d. avapetyvioupe Ceotd pe kpuo vepd. €. ofrivoule e
N YOMOAdoTixa Kal n yopoAdotixa Ceotaivetal. Na SIKAlOAOYAOELG TNV armdvinor] oou.

OeppoKpPaTia, BEPUOTNTA KAl HIKPOKOOHMOG
Na oxnuatioslq mMPOTACEL] XENOLLOTIOWVTAG TIG eTOMEVEG €vvoleq: dOUIKOG ABOG, udplo, kivnon uopiwv

agpiou kat dykoG aepiou, kivnon doutkwv AlBwv uypoU Kat oxua uypou, EOWTEQLKT) EVEQYELQ, Kivnon dout-
Kwv AlBwv otepeou

Na oupmnpwoelg Tig AéEelg mou Aelmouv amd 1o TMAPAKATW Kelpevo €10l WOoTe Ol TMPOTACELS TIOU TIPO-
kUMTouv va elval emoTtnuovikd opBEg:

a. Auo cwpata BPIoKoVTAlL 08 BEPULKY] ..ocveereeeeeenien. OTaV €XOUV (0EQ ..oovvieeiiaianee. Téte oL doukol Aibot
TOU €VOG €XOUV (BlA ..evvvveeeeeerieeienae, eVEPYELD HE TOUG SOMIKOUG AlBoug Tou AANOU Kal N HETAPOPA
....................... otapatd.

B. H ouvoAkr) KivnTikr} evépyela Tou €xouv ot dopkol AlBot evédg owpatog ASyw tng Ataking kivnong
TOUG OVOMAZETAL .evevvevnvreeennne evépyela. H Beppokpacia evog owpatog eEaptdrar poévo amd tnv
................... eVEPYELD TWV OOUIKWV Tou ABwv.

Y. H KNTIK Kat N QUVAMLKY ..eoeeeeieeiennee TIOU €X0UV OUVOAIKA Ol SoKO{ A{BOL €MELDT) KIVOUVTAL .......eeeeneeee.
KAL ETTEION AOKOUVTAL vvvvveiveeeaiieeeinveeenees METAEU TOUG OVOMAZETAL ..vveevvvennnsee. EVEPYELQ TOU OWHATOG.

211G TIPOTACELG TTIOU AKOAOUBOUV va KUKAWOELG TO YPAUMA/YPAUMATA TIOU aVTLIOTOLXOoUV OTn OWOTH/OWOoTEG

anavtnoelg. Tekunpiwoe TG €MAOYEG OOU.
BePUIKN evépyela evdg OWUATOG:

. e€aptdral pévo amd tn palda Tou CWUATOG.

. e€aptdral pévo amnd Tn BepuUoKpacia Tou CWPATOG.

. €€aptdral 1600 and TN pdda 6o kair and In OeppoKPATia ToU CWUATOG.

. Oev eEaptdral olte amd T MAla, oUte amd Tn Oeppokpacia Tou CWUATOG.

o< ™A T

Na xapaktmpioelg pe 2 T MPOTACEIG TO TEPLEXOHEVO TwV Omolwv eival emOTNUOVIKA owaoTtd kal pe A

auTég Twv omolwv elval emotnuovikd AavBaouévo:

a. H Beppokpacia evdg ocwparog dev e€aptdral amd Tn pAla Tou.

B. H Bepuikr) evépyela evog owuarog dev e€aptdral and tn pdla Tou.

Y. 'Eva owpa xaunAng Oeppokpaciag eivar duvatdv va meplkAeiel Tieploodtepn BeppIk) evépyela armd
éva dA\o uynAdtepng.

d. H Beppdtnta petapépetal mdvrote and €va owua Peyalltepng BepuIkig eVEPYELAQG TIPOG €va oWHa
MikpdTEPNG.

e. O mpwtog Bepuoduvauikdg vOuog ekppdlel Tnv apxn dlatpnong Tng evEPYELaq.

ot. Mia Bgppikiy pnxavr) LETATPETEL TN UNXAVIKY evEpyela oe BepudtnTa.
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11.

12.

¢. Meta&l duo ocwudtwv autd Tou €xel TN UeyaAutepn Beppokpacia €xel kal T UeYaAUTePn BePIKN
eVEPYELQ.
n. H petapopd Bepudtntag o éva owpa mPokalel yevikd aug&nom tng €OWTEPIKAG TOU EVEPYELAG.

OeppiK dIAOTOAR KOl GUOTOAN

Na oxnuatioelg mMPoTdoelg XPENOHMOTOIWVTAG TIG EMOUEVEG EVVOLEG:

BeputKr) dLaoToAr), BEPULK) TUOTOAN, YPAuUuUIK) SlaoToAn, 3laoToAr) dyKou.

Na cupmAnpwoelg Tig AéEelg mou Aeimouv amd 1o MAPAKATW KElNEVO €T0L WOTE Ol MPOTACELG TIOU TIPO-
kUmTouv va eival emotnuovikd opBEg:

E@dppooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHUEVEG AMAVTHOEIG OTIG EPWTAOEIG TIOU AKOAOUBOOUV:
OeppdpeTpa Kai HETPNON OeppoKpaCiag

Me Sedougvo OTL ol Beppokpacieg PrEng tou oworveluatog sivat -114 °C kat Tou udpapyupou -39 °C
Kal OTL UMdPXOUV NAEKTPIKA BgpudueTpa Tou PETPOUV Bepuokpacieg amd -260 °C péxpt 1.600 °C, Tu
eldoug BepudueTpo Ba XENOWOMOTELS YIA VA PETPHOELS:

. Tn Beppokpacia Tou eocwtepkoU Tou Yuyeiou

. TN Bepuokpacia Tou owpatég oou

. TN Bepuokpacia ™g GAdyag evdg omiptou

. TN Beppokpacia oto B. MoAo

. TN Beppokpacia o’ évav kA{Bavo

m < WO

O/H kabnynmg/tpla avépepe otnv TAEN OTL n Bepuokpacia oto eowtepkd Tou ‘HAlou eivar 20.0000.000

BaBpol.

a. O Z4BRag pwtdel av n T autr) avriotolxel oe kA{paka Keholou 1) KéABv. Mowa eivat n amdvrnon
TOU Kaenynti;

B. ©a eixe onuacia av n T avriotolxoloe oe KAl(paka Keholou 1) dapevdrt;

Mwa nuépa, otig 12 10 peonuépl, n Bepuokpacia otnv MNdarpa frtav 310 K, oto Boho 35 °C kat otnv

EppoumnoAn tng ZUpou -10 F. Ze mola méAn n Bepuokpacia rtav uPnAdtepn Kal o€ mola XaunAdtepn);

Na dikalohoyroelg tv andvinor cou.

MNati otnv kAipaka KeABlv dev umApXOUV OpVNTIKEG TIIEG BEPUOKPATLWV;

Mowa eivat n pkpdtepn T TG KApakag Kelolou, mowa tng ®apevdir kat mowa tng KAlpakag KEABL;

OeppdtnTa: Mia poppn evépyeiag - NMwg petpdue TnG OeppdTnTa
Na xapaktneioelg pe X TIq MPOTACelS To TEPLEXOUEVO TwV Omolwv eival €mOTNUOVIKA 0woTd Kal pe A
auTég Twv omolwv elval emotnuovikd AavBaouévo:

H Bepudtnra mou anarteital yia m petaBoln g Beppokpaciag evdg owua-
Toq e€aptdratl amd: (a) TNV apxlkn Oeppokpacia Tou cwpatog, (B) Tn MUeTa-
BoAr) TG Beppokpaciag Tou cwpatog, (y) To €idog Tou UAIKOU TOU OWUa-
T0G, () TOV TPOTO BEpPUAvVONG.

Sxpporpania o 0
= 8858

Amé TG petprioelg g Bepuokpaciag dUo cwudtwy, Ta omola (épaue oe
BepUIKn emagr|, katackeudoape To diMAavé didypaupa, mou delxvel Tnv eE&-
MEN ™G Bepuokpaciag kdBe OWUATOG. Z€ TOLO XPOVIKO dlAoTnua €XOUUE
HeTapopd BepudTnTag; Amd TOolo CWHA HETAPEPETAL BEPUOTNTA OE TOLO;

Xpovog oL ALTTH

Oeppokpacia, BepUOTNTA KAl HIKPOKOOHOG

Moleg dlapopég nmapouaidlouv Ta oteped, UypPA Kal agpla o OxXEoN PE TO OXNMa Kal Tov OYKo Toug o€
oplopévn Bepuokpacia; Mwg cuvdéovtal autég ol JlaPopEG Pe Tov TPOTO Kivnong Twv oMKWV ABwv
oe k&Be kardotaon TG UANG;
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9. Elval duvatdév n Bepuikr evépyela plag nmoodtntag (eotol vepoU va eival pkpdtepn amd Tn BepIKr
evEPYELa Hag AANG Toodtntag kpuou vepou; Na arttoAoyroelg tnv amoyr cou.
10. Ze molwa kardotaon Bpiloketal éva owpa étav ol doukol AiBol Tou Kivouvral:
a. EAelbepa.
B. MuoTpolv o évag mdvw otov dAAo.
Y. TaAavtwvovtal yUpw amd OUYKEKPLUEVN BEan.

Oeppik dIA0TOAR Kal GUCTOAN
11. Na xapaktnpiloslg pe Z TIG MPOTACEIG TO TEPIEXOUEVO Twv orolwv eival emotnuovikd opbd kat pe A
auTEQ TwV OTolwv elval eMOTNHOVIKA AavBaouévo.
i. Kard ) 6epuikry dlaoToA} evog owuatog ol douikol AiBol Tou:
a. Kwvouvtal Ao kat mio évrova.
B. Amouakpuvovtal PETAEU Toug.
Y. AlaoTtéN\ovtal.
d. MAnowdlouv peTa&l Toug.
ii. Katd tn Bepuikr) dlaotoAr] evég otepeol 1 uypoU CWPATOG N PETABOAR TOU OYKOU TOU:
a. E€aptdral pévo amnd tn petaBoAr Tng Beppokpaciag.
B. Eivat avdhoyn pe tov apxiké OyKo TOU CWMATOG.
Y. EEaptdral and 10 UNKSO TOU OWUATOG.
iii. a. ‘OAa ta owpara étav Bepupavbolv dlactéNAovTal.
B. AuUo petalikég pdpdol mou éxouv (oa prkn oe kdmola Bepuokpacia 6, Ba eEakohoubouv va
€xouv (oa pnkn kat oe onoladnmote AAAn Bepuokpaaia.
Ol KOINGTNTEG 1) Ol OTEG evOq owpatog de dlagtéNovtal dtav autd Bepuaivetal.
levikd, éva uypd dlaoTtéNeTal TIEPLOTOTEPO aATd TO JOXE(O TIOU TO TIEPLEXEL.

o <

€. AUo uypd mou éxouv (ooug Gykoug oe kdrmola Bepuokpacia 6, Ba éxouv (ooug dykoug Kal oe
oroladnrnote AAAn Bepuokpacta.
ot. H pdla evég uypou au&dvetal dtav to uypd dlacTEANNETAL.

12. M peTal\kn] petpotatvia Baduovounenke étav 1 Bgpuokpacia tng ftav 20 °C. Av xpnoluoromBel yia
METpNnoN prkoug oe AAAN Bepuokpacia, To amotéAeoua G Hétpnong dev eival akplBég. Mari;

13. TomoBetoUue Sladoxikd oe pia Juyapld 2 Aftpa vepou Bepuokpaciag 4 °C kat 2 Aitpa vepol 0 °C. e
nola mepimrwon n évdelEn g Cuyapldg eival peyaAltepn Kal ylati;

14. Twg petaBdAietal o Oykog plag oplopévng palag vepou, dtav n Bepuokpacia Tou auEdvetal and Toug
0 °C éwg Toug 4 °C; lMola eival n CUVEMEID TOU QAIVOUEVOU AUTOU OTn METABOAN TNG TIUKVOTNTAG TOU
vepoU; Tekunpilwoe Tnv daroyr oou.

15. M petalk opaipa poAg mou uropel va di€pxetal péoa and éva PeTaAAKO dakTUAho. T 6a oupBel
av: (a) Gepudvoupe ™ opaipa, (B) Bepudvoupe To dakTUALO, (Y) Bepudvoupe e€Elcou kat Ta dUo;

ONON.WiKO

Oepuokpacia kair pérpnon 6epudTNTAG
1. Na petarpgdelq Tig napakdrw Beppokpacieq and v KAipaka Keloiou otig kAipakeg dapevdir kar KENBv:
a. Bepuokpacia dwuatiou 20 °C
B. Beppokpacia katayuktn —20 °C
Y. Ceom pépa tou kahokaipol 35 °C
3. kpua pépa Tou xewva -3 °C
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2.

3.

4,

Amné to diktuo Tou EBvikoU Actepookomeiou ABnvwv kataypdenkav katd tnv 18n AekepBpiou kat v
7n Auyoucotou 1995, ol mapakdtw Beppokpacieg (o °C):
Na unoloyioelg Tn dlapopd UETAEU Bepvng Kal Xellepviig Beppokpaciag yia kdbe moAn.

AEK AYI AEK AYT
Abrva 7 36 ©eaoahovikn 3 30
Kahapdra 9 34 Neupokdr -2 26
HpdkAelo 10 34 Kopomviy 2 29
Pdog 9 31 O wpva -1 28
Aypivio 8 29 ANupdg 4 31
lwdvwiva 4 29 Aapia 7 35

OeppdtnTa: Mia poppn evépyeiag - NMwg peTrpdue TnG OeppdTNTA
‘Evag PeTaAIKOG KUAVOpog pdlag 0.5 kg amoppopd Beppdtnta 500 j kal ) Bepupokpacia auvEdvetal and
Toug 20 °C otoug 30 °C. Na umoloyioeslg TNV 18Ik BgpudTnTa TOU PETANAOU.
‘Evag odepéviog kUBog pdagag 0.2 kg Bpiloketal oe Bepuikr) loopportiia pe vepd
mou Bpddel. ZTn CUVEXELQ:

a. Tov TomoBetolue oto mePBANOV evig dwuatiou Bgpuokpaciag 20 °C
HEXPLG OTou va otabeporoinBel n Bepuokpacia Tou kKUBou. Mdon Bepud-
mra petapepetal and Tov KUBo mpog to mePBANoy; MNa Tnv Tur Tng edL-

Kig Bepudmmrag Tou owdrjipou Ba xpnoluornowjoelg to didypauua 6.1 Tou R
BiBAlou cou. [ j_—'-

B. Tov BubBiloupe oe povwuévo doxelo e vepd apxikng Bepuokpaciag O °C. —_2 —
Mapd tpolpe 6Tt TeENKA N Bepuokpacia kat Twv duo cwUdTwv (vepou Kal @

KUBou) otaBeporoleitat otoug 20 °C. Amd ta mapandvw dedopéva, Uro-
peilq va umoAoyioelg T pAZa Tou vepoU TIOU TIEPLEXETAL OTO JOXE(O;
2TO €PYAOTNPLO TNG QUOIKNG TIPAYUATOMOWoauUe TV mapakdtw dpactnpldtnra: e €va doxelo Pyrex
BAaAaue 1 kg vepd kal To TomoBetrioape MAvw amd Tnv eotia B€puavong. Kdbe 2 Aertd AapBdvape tn
Bepuokpacia Tou vepou Tnv omoia Kataxwperoaue oe Tiva-
Ka petprioewv. Me Bdon TG TIWES TOU THVAKA, KATAOKEU- 8 (%)
doape TO TAPAKAT® JAYPauud. XPnolomnowwvIas Ta 1
dedopéva arnd To Jdypaupa, andvinoe OTIG TAPAKATW =
EPWTNOELG: 80 =g
a. Mowa elval n apxikr) Beppokpacia Tou uypou; 60 i~ i
B. Mowa eivat n Bepuokpacia Tou uypou petd amd 4 min 40 o
B€ppavong; 20
y. Méco eTaBARBNKe N BepuoKpATia Tou UypoU HETA amnd t (min)
9 il EEeerens 2 4 6 8 101218
3. Mdon BepudtnTa peTaPEPONKE 0TO vEPO PeTd amd 6 min
B€ppavong;

>e eotia Bépuavong Tomobetolpe doxeio Tou meptExetl 2.000 gr vepd apxikng Bepuokpaciag 20 °C. Av

yvwpiCoupe OTL KaTd Tn B€puavon oto vepd peTapépbnke Bepudtnta 42.000 J, va umoAoyioelg:

a. Tnv av&non g Beppokpaciag tou vepou.

B. Tn Bepuokpacia Tou vepou WETA TN Bpuavon. MNa v T g edikig BepudtnTag Tou vepou, Ba
xpnotpomnomjoelg to didypaupa 6.1 tou BiBAlou ocou.

Se éva povwuévo motrpl Tou mepléxel 100 gr vepd Beppokpaaiag 30 °C mpoobEtoupe 200 gr vepd Bep-

pokpaciag 90 °C. Na umoloyioelg Tnv T g Beppokpaaciag otnv omoia Ba orabepornonbel n vdel-

&n Tou Bepuop€Tpou mou eival BuBIOPEVO OTO TOTHPL.
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8. ZXmv dla eotia Bépuavong Bepuaivoupe Tautdxpova duo uypd A Kat 4 Bi%) _
B. Ta duo uypd éxouv tnv (dla pdla. Z1o dldypauua TaApLoTAvETAL N e Al i./]B
MeTaBoA) TNG Bepuokpaciag Twv dUO UYPWV O CUVAPTNOMN UE TNV i '
npoopepduevn Bepudmra. Bdhe oe KUKAO TO ypduua mou Katd tnv
drnoyr) cou QvTIOTOLXEl OTN OWwOTr €KPPAON YA TIG EOIKEG OepudTN- .
TEG TWV dUO uypwv A Kat B.
Q (eal)
(@) ca>c (B) ca<ca (Y) ca=Ca =
400 800 1200
Oepuikny d1a0TOA Kal ouoToAR
9. Mia petalkn pdpdog, étav n Beppokpacia tng sivat 0 °C, €xel ukog 10 m. AuEdvoupe tn Oeppo-
Kpaoia g pdRdou amd toug 0 °C otoug 200 °C, omdte emunkivetal katd 1,8 mm. Amd Tt UAIKG eival
duvatd va eival kataokeuaopévn auti n pdpdog; Xpnoluomnoinoe to didypauua 6.2.

10. Mia owdepévia pdRdog €xel pnkog 11,5 m otoug 22 °C. MNdéoo Ba eivat To urkog Tng, av tn Bepudvou-
pe otoug 1221 °C, kovtd otn Beppokpacia Tou AWVeL;

11. ‘Eva avolktéd aloupivévio kouti €xel Oyko 354 mL kat eival Tehelwg yeudto pe vepd, dtav Bpioketal o
Bepuokpacia tTou Yuyeiou (4 °C). To Bydloupe amd To YPuyeio kat To TormobeToUue MAvw ot €va TPa-
nédl. Otav emotpépoupe Uotepa amd HEYAAO XPOVIKO Jldotnua, mapatneoUle pia moodtnta uypou
ndvw oto Tpaméd. Mwg Ba umopouoeg va epunveloelg aut Tnv mapatpnon; Av n Bepuokpacia mou
enkparel oro dwudto eivat 34 °C, va umoAoyioelg: (a) Tov Oyko Tou KoutioU, (B) Tov Gyko Tou vepou,
(y) Tqv moodtra Tou vepou ToU XUBNKe.

12. M deEapevn mepléxel 15.000 Aftpa Bevlivng. Mowa eival n av&non tou dykou g Bevlivng, av n Bep-
pokpaoia g avéBel katd 15 °C; (Xpnoworoinos to didypauua 6.4).

NEPIAHWH
0 H avTikeldevikn Uétpnon g Beppokpaciag evog owpatog yivetal Ye ta KatdAMnAa épyava: ta Oepud-

a

Q

MeTPAQ.

Oepudmra eival n evépyela mou peTagépetal AOyw dlapopds Bepuokpaciag. MetapEépetal and To WA
peyaAUtepng Bepuokpaoiag mpog To owua MHKpdTepng Bepuokpaciag. H petapopd Bepudtnrag otauatd
otav e&lowvovtal ol Bepuokpacieg Twv duo cwudtwv (BepUIKN oopporttia). H Bepudtnta mou peTaPEPE-
TalL oe éva owpa eEaptdrat and T pdda tou, To €idog Tou UNKOU Kal Tn HETaBoAr Tng Bepuokpaociag.
H UANn amoteAeltar amd tuxaia kwvoUpevouqg dopkouq AlBoug. H Bepuokpacia evég ocwpatog eEaptdral
and TV KWVNTIKA evépyela Twv Sopkwy tou AbBwv. H Bepuikr evépyela evég owpatog eival To ddpoloua
TWV KIVNTIKWOV EVEPYEIWV TwV SOMIKWV AlBwv. OL dopikol AlBol €xouv kal Suvauikr) evépyela. EowTteptkn
evépyela elval n OUVOAIKY] KIVNTIKY Kal SUVAMUIKY] EVEPYELA TWV OOUIKWY ABwV.

MetaBoAr] TG Bepuokpaociag mpokalel peTaBOA TwV SlAOTACEWY TWV CWPATWY. H UETABOAY) TOU URKOUG
11 Tou Oykou eival avdoyn pe Tn METABOAY TNG Beppokpaciag Kal pe To apxIKd UKOG 1) HE TOV ApPXIKO
Oyko kal eEaptdral and 1o UNIKO.

Katd 1 Beppuikry dlaotoAr] auEdvetal n andotaon PeTa&u Twv JOUKWV ABwv.

BAZIKOI OPOI
Oepuokpacia Oepudmra OepUIKY] dLAOTOAN
OEPUOUETPLIKEG KAUOKEG Oepuikn} Wopporia Aopikol AiBot

Oepuikn evépyela




Hia pikpn ioTopia .

O kUpio¢ Kwotag €ival aypotng oto MnAio, éxel éva noAU peydno KiNpa
ME pnAIEG. KdBe Bpddu akoUel 10 Sentio kaipoU nPoKeEIUEVOU va NPoypau-
Matiogl ug epyacieg tng enduevng npépag. Mia avoifidukn pépa n npoPAe-
Yn NG PEIEWPOAOYIKNG unNnpeciag Atav Ou 10 endpevo Bpddu n Bepuokpa-
oia otnv neploxh Oa €nepte pePIkoUG Paduolg kdww and to pndév (0 °C).

Autd tov Kaipd ol nepioodtepec and tug pnAIEG Tou Kupiou Kwota ntav
yepdieg andé pnouunouUkia, ta onoia Bpiokoviav oe kivéuvo €€aitiag tou
npopAendépevou nayetol. O KUpPI0G Kwotag yia va npootatéPYel 1 Pnou-
unoUKia and tnv KAtaotpo@PA Kal €NopévVwG Kal thv napaywyn tou anéd
punAa, pdvuoe 1a 6&vépa 1ou PE VEPO.

Me noio tpdéno 10 pdvuopa twv SE&vépwv npootatelel 1@ pnoupnoUkia
and tov nayeo;

210 kepdnalo autd:

©a0 yvwpioelg U¢ 1PEIC Kataotdoel¢ tng UANG otepen, uyph Kkal aépia
KOOw¢ Kal NWG n pIg Pnopei va petatpanei otnv dAAn. ©a ouv8€oelg UG
adAayéc katdotaong tng UANGg pE th Oegppdinta Kal th OgpPokpacia. ©a
Ma0eI¢ NWG npokadoUvial AUtéG ol HETABOAEG Kal NwWG EPUNVEUOVIAN HIKPO-
oKOnMIKG.



KE®AAAIO 7

AANATEZ KATA2TAZH2

H ©OEPMOTHTA MPOKAAEI METABOAEZ

To xelwva xlovilel Kuplwg OTIG OPEVEG TEPLOXEG NG XWPEAG
pag (ewkéva 7.1). Av n Beppokpacia eival «kdtw and 1o pndév»,
To XWvL maywvel. Tnv dvolgn ta xwévia Alvouv Kal Ta TOTApLA
TpoPodoTtouvtal e HEYAAEG TToodTNTEG vepoU. Mepioupe pe vepd
TIG TayoBnkeg Kat T Tornobetolpe oto Yuyeio, ondte Maipvoupe
naydkwa. O ndyog eivat vepd oe oteped KaAtdoTaom.

‘Otav kdvoupe pndvio pe eotd vepd o’ €va Aoutpd, O KaBpée-
@TNG Tou BoAwvel. Ao To vepd mapdyovtatl atpol, ot udpatuoi.
O kaBp€ptng €xel HKkpOTEPN Bepuokpacia amd Toug udpatpouq
ToU peTatpenovtal oe otayovidla otnv emepdveld tou. Ot udpa-
Tuol elval vepd oe aépla katrdotaon. Me mapduolo tedmo and
Toug udpartpolg Tou utdpyouv oTov agpa, dnuioupyeital n dpo-
old, N ouixAn kKal Ta ouvvepa.

Eixéva 7.1.
To yowt eivat vepd oe oteped kardataon.

™
[ §]

e — Ot 1pelg ouvnolopéveg Kataotdoelg ™G UANG eivat n oteper, n
uypn kat n aépla (ewdva 7.2). H kardotaon TG UANG evog owua-
Tog elval duvardv va al\dEel. ‘Eva oteped owua uropesl va peta-
Tpanel oe uypd Kat avtiotpoda 1j €va uypd owua o AEPLO Kal avTi-
otpoga. Mwe rmpokaiolvtal Qutég ol aAayég Kat nmwe punvevovral
UIKPOOKOTIUKA; ' auTtd TO KepAAalo Ba doupe 6Tl ot aAayég katd-
otaong NG UANG oxetiCovtal pe tn Beppokpacia kat ) Bgpudnra.

Eikéva 7.2.

2’ quti ™ WTOYPag(a QVanapIOTWYIAL Ol TPELG KATAOTAOELS TOU
vepoU. STV agoia Katdotaom, ot udpatuol elval Slaomapuévol 7.1 AANayég kardoTtaong kai 6epudrTnra
oTov aEPQ Kat Elvat adpatol, UEXPL VA GUUTUKVWOOUV.

Tr&n-Nn&n

)égor\gi)r? GSpg:'ﬁFgom TomobetoUue Tppéva aydkia o’ éva doxelo kal péoa oe autd

5 BuBiCoupe éva BepudueTpo Kal To ToTOBeTOUNE Ot eOTia BEp-
-3 pavong (eikéva 7.3). H Bepuokpacia tou mdyou apyilet va au&d-
-1 vetal. Otav ¢Bdoel atoug 0 °C, Téte 0 MAYOq apXilel va NWvel,
ondte eppavi¢etal kat vepd péoa oto motnpl. Mapammpoupe 4Tt
uéxpl va Aldoel 6Aog o Tdyog, n OepHoKpaoia Tou HEiYHATOQ
vepouU-idyou diartnpeital otabep otoug 0 °C. H Bgpuokpacia
autr] ovoudletal Oeppokpacia THENG Tou mdyou. MOAG Alwoel
6Aog o ndyog, n Bepuokpacia Tou vepou apxilel va augdvetal.

O oo N O WN = O
WN - OO0 oo o

=
o

TormoBeToUue éva doxelo pe vepd pé€oa oe a Aekdvn pe midyo

Ewdva 7.3, Bepuokpaciag -10 °C (sikdva 7.4). Mapatnpolue OtL n Begppo-
KaB’ 6An ) didpkeia e THENC N Beprokpaoia datpeiral ota-  KPaAota Tou vepou pewwvetal. ‘Otav ¢Bdoel otoug 0 °C, To vepd
Bepri. apxiCet va yivetal oteped, dnAadr mdyog. Auti n Oepuokpacia
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dlatnpeltal otabepn péxpl va yivel mayog 6o 1o vepd. Tnv ovo-

paloupe Oepuokpacia mAENG Tou vepou. -10°¢C
levikd, ovopdZoupe THEN TO PavOpevo NG UeTaTpormg evog ote-

peol oe uypd, eV TNG HETATPOTMG Tou UypoU ot oteped, mh&n.

Katd ™ ddpkela g ™ENG 11 ™S MENG CUVUNAPXOUV Kal ol duo ——

Kataotdoelg (pAoelg) ™G UANG: n oteped kal n uypry. And Ta Tel- it

pduara mou meptypdyage, pokurtTel 6Tt 1 Beppokpacia ™ENG Tou J - ' v

vepoU oupurirrel pe Tn Begpuokpacia mi&ng. To Blo oupBaivel kat

pe Ta dAMNa owpata. Kabe kabapd cwpa €xel ) Ok Tou Beppo-

kpaoia TMENG/MmEng, mou xapaktnpilel To UAKSG Tou owpartog. Eiva,

onwg Ague, A Quokn) otabepd Tou UAKOU TOU OWUATOG.

. . Xpdvog Oepuokpacia
Bpaouoc-Yyponoinocn 08 min oe °C

15

9

o

epiCoupe €va yudhivo doxeio vepd, To TomobeToUpe MAvw amnod
la eotia B€puavong kar kataypdgoupe Tn Oeppokpacia Tou
(elkéva 7.5). Zuyxpdévwg maparnpoulpe TL oupBaivel p€oa oto
doxelo. Apxikd n Bepuokpacia Tou vepoUu au&dvetal kKat Tapd-
yovtatl udpatuol pe apyd pubud amd tnv erpdvela Tou vepodl.
‘Otav n Bepuokpacia eBdoel Toug 100 °C, ekdnAwveTal aTo vepd
pila évrovn avatapaxr). Ot udpatuol mapdyovtal ypriyopa Kat oxn-
patiCouv peydheg puoalideg oe dho Tov dyko Tou vepou. To vepd
Bpdlel. Katd t didpkela Tou Bpacuou ouvurtdpxouv n uypr Kal )
n Qéplc’ KGTG'OTGOI:]. Ze OAn 'rr’] Sidpkela 'rou, Bpacpol n Oep- % 6y m Sidpkeia e nsé";zv; g::).UOKpGO[G Siampeirat ota-
Hokpacia diatnpeital oTabepn kal TNV OVOUACOUHE BEPUOKPA-  geoh H Bepuokpacta i ouuminte: e T Beppokpaota THENS.
ogia Bpacpou. Kdbe uypd Bpdlel, ald oe dlapopeTikr Beplo-
kpaoia. H Beppokpacia Bpaouou eival pia euoki otabepd twv
KaBapwv CwUATWV.

O OO O oW

-1
-2
-3

O oo NO Ol WD —

=
o

&
To avtiotpopo ¢awvduevo Tou Bpacuou Aéystal uypotoinon. _——

Ou udpartpol uyporowolvtal oroug 100 °C, dnAadh oe Beppo-
kpaoia {on pe tn Bepuokpacia Bpaouou.

Katd tv mé&n, v nién, to Bpaoud kat tnv vyporoinon n katd-
oTaon Twv CwWHATWV aMAleL. AUTEG ol alayEqg ovopdZovtal alha-
Y€g katdoTtaong.

Osgpudtnta tHENC Kai BPACLOU

‘Eva koppdtt dyou Alwvel, otav ektebel oe mepBANOV UPNAS-
TEPNG Bepuokpaciag, ya napddeypa otov agpa. Tote, Bepudtn-
Ta pyetapepetal and tov agpa otov ndyo. Avtibeta, katd Tnv mEn

peTapépetal Bepudmra and To vepd MPOog TO TEPRAAOV TOu. Xp6vog Bepporpasia
levikd, dtav BepudtnTa petagépetal oe éva oteped ocwua (ya oe min e °C

napddetypa étav 1o Beppaivoupe pe €va AUxvo), n Bepuokpacia 0 25

TOU owuaTtog au&dvetal péxpl va etdoel otn Bepuokpacia TAENG. ; g?

Téte 10 owpa TAKeTAL (AWveL), evdd n Bepuokpacia Tou mapape- 3 79

vel otabepr], UEXPL va petatparel eEoAokAripou oe uypd. Otav 4 94

Beppdmra petaggpetal and €va uypd mpPog To MePBAAAOV Tou 5 100

(yla mapddetypa, étav autd Bpioketal p€oa oe évav katayuk), 6 100

n Beppokpacia Tou uypoU EAATTWVETAL UEXPL va PTACEL OTN Ogp- 7 100

pokpaoia TEng. Tdte To uypd otepeoroleital (Mlel), evw n OBep- Endva 75

p0|’(pc101c1 Tou 510:”]93[-(“‘ otalepr) pEXPL va petatparel €& oho- 5 6An ™ Sidpkela Tou Boaouou i Bepuokpaota Siatnpettat oTa-
KA)pou Og OTEPEOD. Bepn.
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Eixdva 7.6.
(@) Kata tm dtdpkela e wiéng Tou ndyou, uetapépetat Bep-
uotnta and m @Adya otov ndyo. Ouwg n Bepuokpacia Tou
ndyou napauével otabepr. (B) Kard m didpkeia Tou Bpagiol
T0U vepoU, uetapépetal Bepudtnta and m gAdya oto vepo.
Ouwg n Bepuokpacia Tou vepoU mapajevel otabepn.

Otav oe éva uypd uetapéperal BeppdtnTa (yia mapddetyua,
étav to Bgppaivoupe pe €va AUxvo), n Bepuokpacia Tou uypou
auEdvetal PEXPL va gTdoel otn Beppuokpacia Bpaouou. Téte, TO
uypd petatpénetal o aéplo, evw N Oepuokpacia Tou kad OAn
™ JLdpKela NG YETATPOTING TIapapével otabepn. AvtiBgtwg, dtav
and éva aéplo peTapgpeTal BepudTnTa TEOG To TEPIBANOV, N
Bepuokpaocia Tou agpilou apxikd pelwwvetal. ‘Otav yivel (on pe
Bepuokpaocia Bpaouou, apxifel va uyporoleital, n Bepupokpacia
Tou Tapapével otabepr}, evw BepudtnTa eEakoAoubel va peta-
PépeTal Tpog To TEPIBANNOV.

[evikd, otav BepudTnTa PeTapeEpeTal oe éva oteped 1§ Uypd OWUa,
Xwplg va aM\dZel n katdotaor| Tou, TéTe 1 Beppokpacia Tou owua-
ToG au&dvetal. Katd mn ddpkela dpwg g THENG 1§ Tou Bpacuou
n Gepuokpacia datnpeeital otabepr] av kAl OTO CWUA UETAPEPETAL
Bepudmra (edva 7.6). H Bepudtnra mou UeTapgpeTal oe éva oTe-
ped owpa katd v THEN Tou, elval avdioyn ™Q HAlag Tou owua-
ToG Kal e€aptdral and 10 UAKS amd To omnoio anoteleltal To owua:

Q=L;'m

ormou Q eivat n ouvoAikr ToodTNTa BePUdTNTAG TIOU UETAPEPE-
TalL OTO oWHa yla va petatparel 0An n pdlda tou m oe uypod dlag
Beppokpaciag. To Ly ovouddetar Aavedvouca Bepudtnra THENG
kal e€aptdrat and 1o UAIKG. To Ly ekppdlel v noadtnta Bep-
péMTag mou anartetat ya Ty nmAnen ™EN 1 kg and 1o UAIKOS.

AvtioTtolxa, n moodmra TG BepudTNTAG TTIOU HETAPEPETAL OE €va
uypd owpa katd to Bpacud, sivar avdloyn g pAlag Tou cwua-
Toq Kkal eEaptdral and To UAkS and To orolo arnoTteAeital To owua:

Q=LB'm

omou Q elvat n ouvoAikr ToodTNTA BePUdTNTAG TIOU UETAPEPE-
Tal OTO owua yla va petatparel 0An n pdla Tou m ot agplo
(dlag Beppokpaciag. To Lg ovoudletal Aavedvouoa OgpudTnTa
Bpaopoul kat eEaptdral and 1o UAkS. To Lg ekppddel Tnv Moood-
otnta BepudtnTag mou anarreitat yia v mipn egagpwon 1 kg
and To UAKKO.

>tov mivaka 7.1 avaggpovrar ot Bepuokpacieq katr ot Aaved-
vouoeg Bepudtnteq TENG Kal Bpacuol JAPopwV UAKWV.

YAiko

‘H\o
Alwto
OEuyovo
Owdnveupa
Ydpapyupog
Nepd
MoAuBS0g
Aloupivio
Xpuodg
Xa\kog
BoAppdpio

Ocppokpaoia THEng °C

=270
-210
-219
-114
-39
0
327
660
1063
1083

MINAKAZ 7.1.
OEPMOKPAZIEZ KAl AANOANOYZEZ OEPMOTHTEZ TH=HZ-BPAZMOY AIA®OPQN YAIKQN
OeppdtnTa THENG (L) Oseppokpacia Bpacyol °C Oepudmra Bpacpou (Lg)
10° J/kg 1 J/gr 10° J/kg 1 J/gr
5,23 -269 21
255 -196 201
13,8 -183 213
104 78 854
11,8 357 272
334 100 2256
245 1750 871
90 2450 11400
64,5 2660 1578
134 1187 5070
5900

3370
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EZdxvwon

Méoa o’ éva doxelo amd mopoeldvn Beppaivoupe Mrua Kpu-
oTdA\oug wdiou. Mapatpoupe OTL TO OTePEd WO LETATPEMETAL
areubelag oe agplo xwpiq va mepdoel and v uypr kardotaon.

Mepikd oteped, énwg To oteped dlo&eidlo Tou dvBpaka (Enpdg
ndyog) kat ot KpUoTaAlhol TG vapBaAivng, petaBaivouv ameubel-
ag and T oteped Otnv agpla kataotaon. Auth n PETaBoAr] ovo-
paletal eEaxvwon. e Enpd meplBAAMOV Kal He €viovn NALOKN
aktivoBoAia to xévt kat o mdyoqg emiong e€axvwvovtal. To avti-
Beto oupBaivel dtav udpatpol Bpebolv oe Yuxpd a€pa, omdte
oxnuartifetal oteped XLOVL.

Ta «okanondtia» Twv UETABOAWV KATAOTAONC

2V ekdva 7.9 naplotdveral ypapkd n Beppokpacia 1 Kg H,O
(vepoU) apxikng Bepuokpaaiag —10 °C oe ouvdptnon He Tn Bgp-
MOTNTA TIOU peTagpépeTal and To meplBdNov oe autd. To dd-
ypauua arotelelral and 5 JlAPOPETIKEG TIEPLOXEG.

a. AU&non tng Bepuokpaciag tou mdyou amd TNV apxiky 6,=-10
°C otn Bgppokpacia ™MENg 6:=0 °C. H BgpudtnTa mou arop-
popdtal and tov Tdyo eivat:

Qr=cq"m- (6+-6y)

B. H Beppokpacia tou pelyparog Tou uypou vepou Kal Tou TIdyou
dlatnpeitat otabepn) {on pe OB;. Eival To okalomndtt g tENG.
H Bepudtnrta eival ion pe ™ Bepudnta ™mENG:

Q-l-:m . LT

Y. H 6epuokpacia tou vepou augdvetal and B, péxpt T Beppo-
Kpaoia Bpaouol 6. H Bepudtnta nou anoppodral and To
vepd eivat:

Qv=cv' m- (OB_OT)

d. H Beppokpacia tou pelypatrog tou vepoU Kal TwV UdPATUWY
datnpeital otabepn kat (on pe 6. Eivar To okalomdtt Tou
Bpaouou. H Bepudmra mou amoppopd To vepd eival (on e
™ Bepudtnra Bpacuou:

QB=m N LB

€. H Beppokpaoia Twv udpatuwyv auEdvetal.

o
R—

Eikéva 7.7.
To wdio petaPaiver ané m oteped oty aépa kardotaon.
To (wdlo e&ayvuveral.

.'

&
o,

L
)
L

]
fas) *

1 ’.
= 'Iﬂ

Eixdva 7.8.
MoMég popés n Beppiokpacia Tou agpa elvat peyaritepn drav xio-
viet mapd drav Advouv Ta xiovia. Mropeig va e&nynoel yari;

{ Edva 7.9.
Ta okadondria Twv UeTaRoAWV KatdoTaonsg Tou vepou
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> Bepuokpaoia Boaauou ot duvduelg ueta&u Twv doutkwv Abwv
T0U owWatog pndevifovtal e anotéAeoua va kwouvtal eAeube-

oa.

H aMayrn katdotaons ouvodeletal kat and UeTaBoAr e eow-

Eikéva 7.10.
X Bepuokpaoia NG Tou mdyou ot duvauels WETaEU Twv
uoplwv Tou vepou e&aabevolv. O Tpdrog mou Kvouvtat Ta udpla
aMddet.

Eixova 7.11.

Eixova 7.12

TEPIKTIG EVEPYELQS.
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7.2 > MIKPOOKOMIKNA PEAETN TwV AAAAYWV KATAGTAONG

MetapoAn tou TPOnou Kivnonc twv SOMIKWV Aiewv

MNw¢ ouurtepipépovtar ot doukol AlBot evog OTEPEOU OWUATOG
otav uetapépetal oe autd Bepudtnta;

ApXIkd n petapepdpevn Bepudtnta npokaiel avénon tng Bep-
pokpaoiag, dnAadn Tng KIVNTIKAG evépyelag Twv SOMIKWV ABwv
ToUu oWpatog. Emopévwg, ol TaAQvTWoelg Twv doukwv ABwv yivo-
vtal 0Ao Kal o €vioveq. e oplouévn Bepuokpacia, wotdoo, ol
Tahavtwoelg elval téoo évroveg, WOTe Ol JUVAUELG WETAEU TwWV
SOMIKWYV ABwv dev propolv va Ta CUYKPATOOUV TAEOV OTIQ
B€oelg Toug (ekéva 7.10). Ou dopkoi AiBol apxiCouv va «yAi-
oTpoUv» 0 €vag endvw oTtov ANO Kal ol METAEU Toug JuUVAELQ
Mewnvovtal: To oteped yivetal uypd. H avtiotpopn diadikaoia oup-
Baivel katd v mEN.

Otav BepudtnTa petapepetal oe €va uypod, apxlkd au&dvetal
N KWNTIKAR evEépyela Twv JOMIKWV Tou ABwv, omdTte Ol KIVAOELG
Toug yivovtat Ao kat o €vroveg, 1 Bepuokpacia Tou uypou au-
Edvetal. Ze oplopévn Bepuokpacia ol duvdapelg HeTa&U Twv doul-
KWV AMBwv dev umopoUlv va TOUG CUYKPAToOOUV Kovtd Tov éva
otov dAN\o, omdte apx(Couv va Kivouvtal eAelBepa: To UypPO Yive-
Tat aéplo (eikdva 7.11). Téte, n alAnAenidpaon PeTa&l Twv Sopt-
KWV ABwv éxel oxeddv undeviotel. H avtiotpopn dladikacia oup-
Baivel katd Tnv uyporoinon.

Katd ™ dudpkela Tng ™ENG 1 Tou Bpacpuou, ot dopkol AiBot
Tou owuarog dlatnpouvrtal avaloiwTol. Ae Alwvouv kat dev €Ea-
gpwvovtal. AMAWOG PETABAAAETAL O TPATIOG TTIOU KIvoUvTal KAl aAAn-
Aetudpouv.

METOBOAN TNC ECWTEPIKNG EVEPYEIOC

lati katd ™ dldpkela Twv aAaywv katdotaons n Bepuokpacta
dlatnpeirar otabepr) av Kal oto OWUA UETAPEPETAL BepudTNTa;

Katd m didpkela Twv aAaywv Katdotaong, n KNtk evép-
yela Twv dopkwv AiBwv tou owpatog datnpeitar atabepr). AN-
AACel OuwG n JUVAUIKY) TOuG evépyeld. XTIG aAAaygg ¢dong,
ETIONEVWG, N ECWTEPIKN EVEPYEIA TOU CWHATOG HETABAAAETaI,
ene1dn peraBdAAlAeral n ouvoAikh SUVAMIK eVEPYEIO TwWV SOHI-
KWV AIBwv av kal n Bepulkr] evépyela TOU OWPATOG UEVEL OTA-
Bepr). To vepd Bepuokpaaiag 0 °C €xel ueyallTepn E0WTEPIKA
evépyela and {on noodtnta ndyou dlag Bepuokpaciag. H da-
Popd OTNV €0WTEPIKN eVEPYELA TOUG LoouTal pe tn Bepudtnta
™Eng. Emiong, udpartuoi otoug 100 °C €xouv peyalltepn e0w-
TEPIKN evépyela amnd (on moodtnta vepou dlag Bepuokpaoiag.

Kd&Be podplo mpeEmel va anoppoPrioel OPLOUEVN EVEPYELA YLa
va aM\d&el o Tpdmnog oUlvdeong Tou He Ta umdlowurta. Apd, n
OeppdéTnTa THENG 1 Bpacuou eivar avdloyn pe T pala Tou
owparog: dimAdotla pdla mdayou xpeldletat dimAdola Bepudtn-
Ta yla va AWoeL.
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EEAGN\OU, emeldr] ol duvApelg HETAEU TwV JOUIKWV ABwv dev
elval e&loou oxupéqg ota ddpopa UAIKA, N Beppdmrta tENG
Kal Bpaopou (ya Tnv ©dla pdaca) diagépel and UNKO o€ UAIKO.
H AavBdvouoa Bepudtnta THENG, yla TIAPAdELYHA, TOU XAAKOU
elval duimAdola and tou xpuoou.

lMNa 1o B0 UAKS n AavBdvouoa Bepudtnta Bpacuol eivat
ndvrtote PeyalUtepn amd tn Bepudtnrag TENG.

MetapoAn tng PAZaG Kai Tou OYKou

MetaBaAAetat n udla kat 0ykog katd tnv tén;

Méoa o’ évav OYKOMETPIKO OWAVa TIOU TIEPLEXEL TIETPEAALO
pixvoupe Taydkia kat Tov TornobeToupe otov €va dioko Tuyapldq
(eidva 7.13). Balovtag katdAAnAa otabud otov dAo dioko, n
Cuyapld woopportel. Kabwg o mdyog Alwvel, mapatnpoupe OTL 1
loopportia dlatnpeltal, alMd n otdbun tou netpelaiou kateBai-
vel. Zuunepaivoupe 6Tl To vepd Tou mpogkuye amd Tnv THEN Tou
nidyou €xel dla paca, al\d pikpdtepo dyko. Otav o ndyoqg Trke-
Ta, o Oykog Tou elattwvetal. Avrtibeta, dtav To vepd yivetal
ndyog otoug 0 °C, o dykog tou audvetal. Emopévwg:

Kartd Tnv TAEn evdg otepeou R} TRV m&n €vog uypou, n pala
Tou diaTnpeital oTabepr, evw o Oykog Tou peTaBdAAeral.

H nopandvw diariotwon pag Bonddel va epunvelooupe yia
molo AGyo éva YUAAlVO WPIMOUKAAL YEUATO He vepd, dTav TAyWoel
otV Katdyu&n tou Yuyelou pag, omdel. O mdyog €xel peyaAu-
TePO Oyko amd {on pdla vepou (dlag Beppokpaciag, omndte €xel
HIKPATEPN TUKVOTNTA antd TO vepd Kal ouvenwg Ba emmAéel OoTo
vepd. Ta naydpouva Aowndv ermmiéouv otn BANAcoa kal Ta nayd-
Kla OTnv MopTOKaAdda pag.

MG uropoUdue va epUNVEUTOUUE UKPOOKOTIIKA TNV aQu&non tou
OYKOU TOU vePOU Katd tnv mné&n;

2710 vepd Ta popla "yAlotpouv' To éva MAvw oto AANo evw Bpi-
okovtal oxeddv oe enagr peta&l toug. Otav 1O vepd yivetral
ndyog, Ta popla oxnuatifouv eEaywva, ondte 0 XWPOG TOU KATa-
AapBdvouv audvetat (eikéva 7.10). ‘Oha Ta UNKE de oupmepl-
@Eépovtal onwg To vepd oe oxéon He TN METABOA] Tou Oykou
Katd tnv AgN 1§ Vv TEN (ekdva 7.14). Zta neploodtepa o OYKoG
au&dvetal katd v ™MEN Kal eAattwvetal katd v mEn. MNa
napddelyua, étav to AAdL 1] o uypdg UOAURBDdOG oTepeoroleital,
0 OYKOG TOU €AATTWVETAL.

Avouann diaotoldn Tou VEPOU Kal MIKPOKOOUOG

MriopoUue va Xpnowonowjoouue tnv epunvela yia tm Ueiwon tou
Oykou Tou vepoU Katd tnv t&n tou mdyou yia va €puUNVEUCOUUE
™MV avwuaAn dlactoAr] Tou vepoU mou eidaue oto KepdAalo 6;

310 vepd Twv 0 °C MOPAUEVOUV AKOUN «KPOOKOTIKO{ KPU-
otaMow mdyou. Ané 0 °C péxpt 4 °C, autol ol «UIKPOOKOTIKO(
KpUoTtal\ol» Tidyou Alwvouv otyd-otyd. ‘Etol, o éykog Tou vepou
TIoU TPOKUTITEL and TO AWOLO auTWV eival UIKPOTEPOG. XToug 4

Eixdva 7.13.
Katd v mén tou ndyou n udla dwatnpeitar atabepr, evw o
OYKOG LELWVETaL.

RCILS n
8" ka1 Texvohloyia

Eikéva 7.14.

To uétaMo ydMio Avet otn yavtopopeuévn xougta, onwg pat-
vetat kat atnv etkova. Autd ouPaivet, ywatl n Beppokpacia triéng
ToU elvat oA 29,8 °C. Eivar and ta Alya pétaMa nou, 6nwg
Kat 0 vepd, dtav atepeonoleital, SlaoteéMetat. Xpnayuomnoteltat
0¢ €l0KG BepudueTpa wq BepuoUeTPK LYPd yia T péTonon
uynAdv Bepuokpaotwy, enewdn Bodlet otoug 2.400 °C repirmou.
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o °C OhoL 0oxeddv oL HIKpoKpUOoTaMOL Tidyou €xouv Aloel. Apa,

' ard 0 °C péxpt 4 °C o dOykog Tou vepou ehattwveral (swdva
6.38). AvtiBeta katd v YuEn and 4 °C péxpt 0 °C, o dykog
TOU uypouU vepou au&dvetal.

-10°C

MEeTaBoAn twVv OEPLOKPACIOV THENC Kol BPOCUOU

‘Otav oe ndyo pi€oupe aldti, peta&l Twv popiwv Tou méyou
napepBANovTal KPUOTAMAKIa ahatioU. Ot duvduelg petagl Twv
Hopiwv Tou mdyou Aortdv e§aaBevouv Kat o TIdyog AWVEL O XAWUN-
Aotepn Beppokpacia and 0 °C (ewdva 7.15). Mpdyuatl, To Balao-

Eixéva 7.15. owd vepd, mou eivalr pelypa vepou kat ahatiol, mAZel og Xaun-

H Bepuoxpaoia mign Tou akatdvepou eival pukpdtepn ané 0 °C. AStepn Beppokpacia and 0 °C, n orola eEaptdtal and Ty mepte-

KTIKOTNTA Tou o aldtl. MNapduola, av oto vepd Tou Yuyeiou Tou

K1 QUTOKIVATOU TPocB€ooupe KatAAnAo uypd, To pelypa mnrdel

kai ABANTIONGG kai Texvoloyia ) otoug —10 °C. Me autdv tov TPdmo, To clotnua YUENG TOU Kivn-

TApa mpootateUetal arnd Tnv au&énon tou dykou Tou vepoU Tou
Ba ouvéBalve katd tnv TAEN Tou.

(8]
s\\

‘Otav o ndayogq yivetal vepd, ta pépla mAnotdlouv PeTa&l Touqg.
Av guuriéfoupe tov Ttéyo, BonBdpe, emouévwg, Ta poépla va TAn-
oldoouv PETAEU Toug Kal o Tdyog Mwvel ge XaunAdtepn Oeppo-
kpaoia ard 0 °C. Ta nayorédha Tou Popolv ol TayodPJduol
KATAAYOUV O€ KOUMUAEGQ METOAANIKEG AQUEG, Twv omoiwv n eri-
pdvela elval apketd pkpdTepn and Tnv ermedvela Twv ernmedwy
meApdTwy (elkdva 7.16). Zuvenwg, otov ndyo mou Bpioketal KATw
and ta nayornédNa aokeital eydAn Tiieon pe anotéleopa va Aw-
vel. ‘Etol, peta&l twv mayomédAwy kalt Tou Tidyou oxnuatidetat

Eikéva 7.16. éva Aemté otpwpa vepol. H duvaun tng TPIPr)G mou aokeltat
Ta nayonédi\a mou popolv ol nayodpGuoL. TWpa ota nayorédha eival UKPATEPN CUYKPLTIKA pe T duvapn
TPIRNIG Tou aokel o otepedq kal TpaxUuq mAyoq kat €Tol dlEUKo-
Alvetal N kivnon twv abAnTwv.

Qou(ri
8" ka1 kabnuepiviy Jwr kai Bioloyia )

‘Oco n mieon mou ackel o aépag oto vepd eival uynAdtepn,
1600 duokoAdTtepa Ta Hépla TOU vepoU armopakpuvovtal PeTagu
Touq. ‘Etol, To vepd Bpdlel oe uynAdtepn Bepuokpacia (sikéva
7.17). = xUtpa taxumrag to vepd Bpdlel otoug 120 °C, yiati
0 atudg mou eykAwRletal aokel erumAéov Tieon oy eru@dvela
Tou vepou.

{ Eodva 7.17.
Sy kopupn Twv Bouvwv n mieon Tou aépa elvat LikpOTeEPN and TV mieon Tou oy empdveld

¢ BdAacoag. Voo auédvetat To Uyog, T0 vepd Bodlet ae xaunAdtepn Bepuokpaota.

TIoom etvon 1 mtleon Tov ATUOOPOLEOU AEQC 0TV ROQUPY] TOU Aguxoy GQOVG
%o Téon omv xopuen tov “Efepeor;

TToweg elvaw ov emdEAOELS TV UETAUPROADV TG OTUHOOPALOKIG TEONG OTOUG
opeLpdTeg;
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glkn
Kai kabnuepiviy Jwn Kai latpikg =

Mayeipebovrag pe mieon: H xurpa tayxdrnrag

2T xUtpa Taxutntag 1 oroia avakaAueinke to 1679 amd Tov FAAo ¢uoikd Ntevi Marév (Denis Papin), o nmapayduevog
atpég augdvel v Tieon Tou aokeltal otnv eAelBepn empdvela Tou uypou, evw otnv avolkt XUtpa, n mieon Tou et
Kpatel otnv eAelBepn erupdvela looUTal PE TNV ATHOOPALPIKY). ZTIG TIEPIOOOTEPESG XUTPEG TaXUTNTAG, N ermAéov Tieon
mou aoke{ o atpdg eival mepimou 1 atm kat To vepd Bpdlet otoug 120 °C mepinou. Kard m Sidpkela Tou Bpacpol evog
paynrou, n ouotaon Twv Hopiwv Tou petaBdietal, dnAadn cupBaivouv xnuikég petaBoAés. Ooo ugnAdtepn sival n Bep-
Hokpaoia mou Bpdlet To eayntd, 1600 ypnyopdtepa cuppaivouv kat ol XnNUikég petaBoAég. ‘Etal, Aomdy, oe a xutpa
TaxUtnTtag o XPOvog payelpéuatoq evog gayntol eival pikpdtepog ar’ O,TL 0T OuvnOLoPEVN KatoapoAa.

O KA{Bavol Tou xpnouuorolodvtal oTa voookope(a yla Tnv anooteipwon epyaleiwyv eival tepdotieq xUtpeg Taxutrtag.

TTowa elvar 1) 0UOTOON TOV RQENTOG %O TOLES UETAPOLES oupPaivouy oto oLl Tov ®abmg avTd YPrveTa,

7.3 EEarpmion kai cupmikvwon

O Bpaoudg eivat o povadikdg Tpdrnog ue tov orolo &va uypd
yivetat aépto; MNipw pag napatmpeolpe gawvéueva katd ta oroia
TO vepd petarpénetal olyd-otyd oe aéplo, oe Bepuokpacia UKpo-
Tepn and mn Beppokpacia Bpaouol. To ¢gawduevo autd ovoud-
Coupe e&arpion. MNa napddelypa, o Ppeyuévog dpouog Kal Ta
amwpéva pouxa OTEYVWVOUV.

‘Otav eknvéoupe urpootd and éva Yuxpd tCau, and toug adpa-
Touqg udpatpouqg TG Bepung avdoag pag oxnuatidovralr otayovi-
dla vepou (ekdva 7.18). To aéplo vepd petatpéneral oe uypd oe
Bepuokpaocia pikpdtepn NG Bepuokpaciag uypomnoinong. To al-
véuevo autd, mou eival To avriotpopo ™G eEATUONG, TO ovoud-
Coupe oupmUkvwon. Xt ouvéxela Ba yvwpiooupe kalltepa Ta
duo autd qawvdpeva Kabwg Kal TIG EPAPHOYEG TOUG.

Eixdva 7.18.
Orav ot Beppol udpatuol ™G avdoag uag ouvaviouv 10 Yuypd

EZatuion Kai HIKPOKOOHOG t¢dut, oxnuatiCovrat otayovidla vepou.

Mw¢ npokafeitalr n g&Gtuion;

Oplopéva uodpla, dtav Bpebolv otnv empdvela Tou uypou Kalt
KivouvTal Pe PeYAAn TaxUtnTa, KaTapgéPVouv va UTIEPVIKIOOUV TNV
eANKTIK} dUvaun Twv urmdlomwyv Kat va dlapuyouv oto TePIBAN-
Aov (yia mapddelypa otov agpa) (ewdva 7.19).

H e&dtuion yivetar pévo amd Tnv em@dveia Tou uypou Kal oe
omoladnmote Oeppokpaacia. AKOUN Kat otn SLdpKeElA TOU XELUW-
va Kal OTIG TIONKEG TIEPLOXEG TO VEPO TWV AMUVWV KAl TWV WKEA-
vv eEatpifetal kat €Tol dnuioupyouvTal Ta oUVveda Kal Ouvtn-
peitat 0 KUKAOG TOu vepou. Aev avtihappavouacte Aueca auth
1 dladikaoia yiati ot udpatpol, dnAadr to vepd oe agpla katd-
otaon, eival adéparol.

Taxutnta gEATuiong

Eikéva 7.19.

Av Kat 6Aa Ta uypd egatpifovral oe ornoladnmote Beppokpa- Kata mv e&druion oplouéva udpa dpanetedouy and v em-
ola, pag evalapeEPEL va UEAETIOOULE ETUMAEOV TIGOO YPIYOPA €EQ-  gdveia Tou uypod.
TuiCovtal. Ouundeite 6Tl TO PEyeBog TOU ekPpAlel TIOCO YpPrYo-
pa Kiveltat éva owua eivat n taxdtmra. Avtiotolxa, To péyebog
Tou ekPpddlel méoo ypriyopa eEatpiletal éva uypd eivat n taxu-
nTa g egATuong.
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Eikdva 7.20.
Auéows petd and éva (eoté Unavio, 0 QTUOOPAIPIKAG aEPQAg
ndvw and to Aoutipa mepExeL MOAU MepLadTePOUS UdPATHUOUS
an’ 6,1 0 aépag otov undrowmo Xwpo Tou dwpartiou. AauBdvo-
VIag unéyn v napandvw npdtaon, Unopels va e&nynoet yia-
Tl KpuWvers, otav petd To undvio amouakpUvesal and To Xweo
Tou Aoutrpa;

ApacTtnpioTnTa

» TUMEE yUpw amd To doxelo udpapyupou
evOg BepuOUETPOU Alyo BauBAKL.

» BpéEe To BauBdkl pe TO owomvVeUUa.

» Mapatipnoe TV €vOelEn Tou BEPUOUETPOU.

» MNwg e&nyelg Tnv mapatripnor oou;

Qou(ﬁ
8" ka1 kadnuepivyy Jwr kai Bioloyia )

™

|/
E =

r
g _'_._,.-—F'-.-.-.- —

Eikéva 7.21.
Ortav undpyet medvaoua Bepukic evépyelag otov avbpwrvo
opyavioud, n Bepuokpacia Tou pubuiletat pe v e&druion Tou
1dpwra. Stov Enpd agpa e epnuou évag dvBpwnog umopel va
epyaotel akdua Kat 6tav n Bepuokpacia tou agpa mpooeyyilet
toug 50 °C. Otav o aépag eivat Enpdg, o Sputag e€atuiletat
noAU ypriyopa.
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Ané notoug napdyovteg e€aptdral n taxutnta e&dtuiong;

A. Ané Tnv em@dveia Tou uypou. lMpdyuatl, 600 peyalltepn
elval n emedvela evég uypou, téoo o ypriyopa eEatuiletal.
M’ autd amlwvoupe Ta pouxd Yld va OTEYVWOOUV.

B. Amé Tn 6gppokpacia Tou uypou. Ooo uynAdtepn eival n Bep-
pokpaoia evég uypou, 1600 evrovdTepa Kivouvtal ta pépld
Tou kalL 1600 eukoAdtepa dlapelyouv amd to uypd. H eEd-
TUon Aowdv yivetat To ypriyopa. '’ autd to Kahokaipt, Tou
n Bepuokpacia eivat ugnAdtepn, n Taxitnta eEdtong Tou
vepoU ulag Auvng eivat peyaidtepn.

Mopla Tou dlapelyouv, dev eYKATAAE(MOUV OPLOTIKA TO UYpO.

l . Amé Tnv Umapgn peupdTtwv Kai TNV uypacia Tou agpa. Ta

Juxvd, ouykpouovtal pe dA\a Bla pdpla kat emoTpEPouV oTo
uypod. Me autd tov Tpdno n eEdruon yiveral o apyd. Otav
Aodv pelpa aépa mapacupel Makpld arnd v ermedvela ta
MOpla Tou uypou Tou dlagelyouy, 1 eEATIoN Yyivetal Tio ypn-
yopa. '’ autd, étav puod dvepog, Ta pouxa OTEYVWVOUV Ypn-
yopdtepa. MNa Tov dlo Adyo, n TaxutnTta e&dTiong eivat pkpo-
Tepn, Otav OTov aépa UTAPXEL MEYAAN TOoodTNTA USPATHWY
(MeydAn uypaoia), dnhadr 1éte N eEdToN Yivetal To apyd.

A. Ané 1O €id0g TOU UYpoU. Ze Kdrowa uypd, onwg To owod-
nveuua, n PRevlivn kat o aiBépag, ot Suvduelg UETAEU Twv
Mopiwv eivar acBevelq. ‘Etol, Ta popld Toug eUKoAa dlapeu-
youv amd tnv erm@pdvela Tou uypou. TEtola uypd mou eEatui-
Covtal ypriyopa ovopdZovtal mTnTikd.

EEGtuion, 6gpuoTnta KAl HIKPOKOOCHOC

Enedn katd v e&dtuion dlagpelyouv pdépla Ta omoia €xouv
peyalUtepn KIvnTIKA evépyela amd Ta umodAouna, 1 Bepupokpacia
TOU uypouU ehattwvetat. H e&dtuion eival wa diadikaocia Pougng.
Mpokelévou va dlatnpendel otabepr) n Bepuokpacia Tou uypou
mou aropével, Ba mpénel BepudtnTa va petapepbel and To mepl-
BaMov o’ autd, onwg cupPaivel kal oto Bpaoud. MdaAlota n Bep-
pOTNTA TIou arnarteftal yia v e€dtuion eival peyaldtepn and
v avtiotown Bepudmmra Bpaocuou. MNa tnv e&dtuon tou vepou
and ta pouxa, TI§ Auveg 1} Toug wkeavoug, N arartoupevn Bep-
MOTNTA TPoEpxeTal and Tov rALo.

Otav pi€oupe Afyo owdnveupa oto xépt uag, aiobavouaote
Wuxogq. Nwg gpunvedetat autd To eavépevo; Kabwg To owdnveupa
eEatpiCetal, n Bepuokpacia Tou eAATTWVETAL KAl ard To XEPL HaAg
peTapépetal BepudTnTa 01O YPuxXPATEPO OWomveUla (eikdva 7.21).

Zuunukvwon

‘Otav 10 vepd Bpdlel, mapatnpolpe ouvnowg &va «AeUukd oUv-
VEPO» TIOU dNLoupyeital and HIKPOOoKOTIKA oTayovidia vepou. Ta
otayovidla Tou vepou oxnuatiCovral, étav ot adparol udpatpuoi
mou Tapdyovral katd to Bpacud, Yuxovrat and tov aépa. Tdte,
AEE OTL O ATPOG CUPMUKVWVETAI (Elkéva 7.22). Me oupmnuUkvwon
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TWV UdPATUWY TNG atudopaipag oxnuatifovral n opixAn kat Ta
olvvepa.

Evw katd tnv eEdtuion Bepudtnta petagépetal and To TePL-
BAA\ov oto uypd, Katd TN CUUMUKVWOT BepUdTNTA HETAPEPETAL
and Toug atpoug oto mepRAAov. U autd kat eival mavta Alyo
o uynAi n Beppokpacia dtav Ppéxel 1§ xwovitel mapd détav de
oupBaivel kdtlL tétolo.

Eidva 7.22. )
To «Aeukd oUWePO» Mavw and Toug mupyouq YUEng evog BepuonAektokou otabuou opeiletal ot
OUUMUKVWON UEPOUS TOU aTUOU.

1Kn
8" ka1 Texvoloyia, MepiBdArov kai Xnueia =

30

HAekTpikd Yuyeio

270 e0wTePkO TOU nAekTplkoU Yuyeiou n Bepuokpaocia dia-
mpeltar otabepr|) kovtd oto pndév. H Aettoupyia tou Yuyel-
ou BaoiCetatl otn dadikacia g eEATUIONG KAl CUMTIUKVWONG
evleg KatdAnAou YuktikoU uypou. Otav to Yuyelo Aettoup-
Yel, BepUOTNTA HETAPEPETAL QMO TO ECWTEPIKO TOU OTO CUTIU- S §
KVWTH KL aré autév oto TepIBEANOV (OUVHBWE OTO XWPO TNG OPALQU TWV PUATWHWDY VYQDY;
kouiivag).

o [lig ovopdCovrar Tor ®vELdTeQO Yurtxd vyed;

e Dvwoilels moleg eivar oL EMITTWOELS 0T0 TEQLRAMOV
omd ™V %oy AELTOVQYIO TOV YPURTIRAY UNYXovNULATOV,
OV €YEL WG ATOTELEOUN TNV ateAEVOEQON OTNV OTUS-

H kukhogpopia Tou uypoU OTOUuG CWArveq TOU €EATMLOTH KAl TOU CUMIUKVOTH
yivetal pe ™ Borjfela TOU OUMTIEDTH| (KOUMPETEP) TIOU AEITOUPYE( e NAEKTPL- anmoric
KO kvnmpa. H WYUEn oto xwpo Tng Katdyu&ng dnuioupyeital pe tnv eEdton ‘J‘

TOU YUKTIKOU UypoU OTOUG OWANVEG TOU €EATMLOTH. 21N OUVEXELD, TO WUKTIKO
QEPLO ETOTPEPEL KAL UYPOTIOLETAL OTO CUUTIUKVWTH (N €EWTEPIKN AETTTH) OWAN-
VWO ToU UTIAPXEL OTO THow HEPOG Tou Yuyelou).

CUPTYRVITAEC

H napandvw dadikacia ernavalauBdvetal KUkAkd. Me tn Borbela evédg Bep-
MOOTATN Tou oTapatd 1} B€tel oe Aettoupyia TOv NAEKTPOKWVNTPA, N BepHo-
Kpaoia omv KatdPugn Kal otoug SLAPopoug XWPEOUG Tou BaAduou Tou Yuyel-
ou dlampeital oxeddv otabepr| ota emBUUNTA dpla. To TPWTO NAEKTPIKO YPuyeio
OIKIOKN G XPNONG KATAOKEUAOTNKe amod
v etapeia KeABwétop (Kelvinator) To 1925.

ZUOKeUT KALLATIONOU

H ouokeur] kKA\iatiopou Aettoupyel Tepinou dnwg kat To nAekTpkd Yuyeio. O e&a-
TIOTHG BplokeTal 0TO E0WTEPIKS TOU dWHATIOU KAl O CUMMUKVWTNG €5w ar’ autov.
O aépag Kukhopopel HETAEU Toug pe Tn Bonbela aveulotipa. ‘Otav avriotpagoulv
oL B€oelq €EATILOTN KAl OUUMIEDT], | OUOKEUY] Bepuaivel.

EpwTtriociq

» Xpnoipomoinoe kal epAppooe TIG €vvoleg TOU E€HABEG:

1. Zuum\npwoe TIG AéEelg Tou Aelmouv amd To MAPAKATW Keluevo €Tol woTe ol MPOTAcElS Tou Ba TPOoKU-
Youv va eival €moTnUoVIKA 0pBEG:
a. H petatporn evdg otepeol o UYPO OVOUAZETAL ................... EVW N MPETATPOMN TOU UypoU Oe OTeEPED
....................... Katd tn didpkela g ™ENG 11 ™Mg mi&ng tou vepou, 1N ............ datnpeltar ortabepry. H
............ mou petagépetal o’ éva oteped Katd Tn ddpkela TG T™ENG ovouddeTal ............ TAENG.

B. Katd t didpkela Tou BPAaouoU GUVUTIAPXOUV 1 ............ KAL 1 oo katdotaon. e OAn T dldpKela
Tou Bpacuol N ............ dlatnpeitat otabepr}. Kabe kabapd owpa €xel Tn diKr) Tou Bepuokpaacia ............
H .. ToU peTAQEpPETal Katd To BPAOUO OVOUAZETAl ............ Bpaopou.
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Y. To @awvéuevo Katd to ormoio €va oteped petarpgnetal aneubeiag ge agplo AEyetal ............
3. Katd tig aMay€g KatdoTaong, N ........... evépyela dlatnpeital otabepr). ANAGEL SUWG N ... evép-
YEIO TWV HOPIWV KAl ETTOUEVWG 1 ..vevvee.es eVEPYELQ TOU OWUATOG.
€. EE4Tion ovopdletal To pawvopevo Katd To ormoio €va .......... METATPEMETAL OF ............ oe Bepuokpa-
ola .......... arné T Bepuokpaocia Bpaouou. To Qawvduevo ToU eival avtiotpopo Tng €EATIONG OVO-
padeTat.............
2. Na xapaktnpioelg pe  TI§ MPOTACELG TO TIEPIEXOUEVO TWV Omoiwv elval emotnuovikd opBd kal pe A autég
Twv omolwv elval eMOTNHOVIKA AavOaouEVo.
Kabwg ta maydkia Avouv otnv TopTokaAdda |ou:
a. Metagépetal BeppdtnTa and ta maydklia oTnv MOPTOKAAASA.
B. Metagpépetal Bepudtnra amnd tnv moptokaldda ota maydkia.
Y. Metapépetal Bepudtnta and tov ag€pa ota maydkia kat Tnv moptokaldda.
3. H Bepuokpacia tng MOPTOKAAAdAG €AATTWVETAL.
3. Ad\eEe T owot 1 TI§ CWOTEG and TI§ AMAVINCELG TIOU TipoTeivovTal.
Av katd Tn Jdldpkela Tou Bpaouou pag moodtnTag vepou au&rjooupe To PuBUO e TOV OToI0 TIPOC(E-
poupe Bepudtnta, n Beppokpacia Tou vepou: (a) Ba au&nbei, (B) Ba pewwdel, (y) Ba mapaueivel Bia.

» EQApHOOE TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHEVEG ATIAVTHOEIG OTIC EPWTHOEIG MOU GKOAOUBOUV:
1. Mnopelg va egnynoelg yuatt:
To XelHWva oTouqg XloVIopEVOUG dpduoug okoptti(oupe aldTl;
To vepd TG B6dhacoag naywvel oe xaunAdtepn Bepuokpacia amd 1o vepd ™G AUvng;
OL KwvéZol oepBipouv To Kautd Todl oe TuATAKL Kat Oxt o GAT{AVL WOTE va KPUWVEL TILO YPNYOPQ;
Mwg uropeig va Bpelg v katelbuvon amnd tnv onoia uod o dvepog uypaivovtag To SAKTUAS Gou;
‘Otav Quodue TNV Kautr oourma, auTr] KPUWVEL OUVTOUOTEPQ,;
. To kahokaipt otig mapaBardooleq TEEPLOXEG UTIAPXEL TIEPLOCATEPN Uypacia oty atudopaipa ar’ O,TL
TO XEUWVQ,;
¢. To xewva Ta T¢dua Twv TapabUpwy ToU AUTOKIVATOU BoAwvouv(uypaivovtal) and TNV eowTEPLKN
Toug TAEUPQ;

q® o< ®o

2. Mrmopeig va eEnynoelg Tt akplBWS TETUXAIVOUE OTO HAye(pepa TWV ayntwyv e Tn xperjon g XUtpag
TaxutnTag Kat pe mola dadikaoia; Av eixeq va emAéEelg Tn Xprion XUtpag taxUtntag otnv Kopu®r) evog
oAU YnAou BouvoU 1} o’ éva mapabaldoolo pépog, oe moto and ta duo Ba eméleyeg va Tn XPNOLUO-
nomoelg; AlKalohdynoe Tnv erAoyry oou.

3. Ta mnoto Aéyo katd tn JLApPKeEL TOU XEUWvVA TIPOCoBEToUE OTO vepd Tou Yuyelou TOU aUTOKIVITOU €va
uypd mou ovoudZetal aviimnkTikéd; AtloAdynoe tnv droyr oou.

4. Otav to UYpd vepd petatpéneral o Tdyo, 0 Oykog Tou petaBdiAetal. Epurjveuce tn petaBolr) auth
Me Bdon To pikpdkoopo. Mropelc Twpa va e&nynoelg yiati édtav o ndyog €xel Bepuokpacia Kovtd oto
onueio ™ENG Tou erumnAéel oe vepd mapamnAniolag Oeppokpaaciag;

5. Tig KpUeg VUXTEG TOU XELLWVA OPLOUEVOL TIOPTOKAAOTIAPAYWYOl pavtiCouv pe vepd TIG TIOPTOKAALEG yia va
unv maywoouv. Noullelg ot autr) n avti\nyn Bacifetar oe kdmolo uOkd pawvduevo; Av vai, eEnynoe.

6. H pdla evég owpatrog petaBdMetal katd tn dldpkela TG alayng tng katdotaonq tou; Meplypaye
éva melpaupa yla va unootnpi&elg tnv dmoyr oou.

7. Avdopepe TIG OuVOrikeg KATw and TIG oroleg Ta Bpeyuéva pouxa OTEYVWVOUV TIO YpPryopd. ZUvSeoe KABe a
and TG napandvw CUVONKeG Ue Tov avtioToixo mapdyovta arnd Tov onolo eEaptdral n taxumra eEATuIong.

8. e kdmoleq BOpeleg XWPEG, OTA CUCTNHATA KEVTPIKNG B€ppavong avil Beppol vepolU KUKAOPOPOUV ol
udpatpol and vepd mou Bpdlet. Ot udpatuol AUTOl CUUTIUKVWVOVTAL OTA CWHATA TIOU UTAPXOUV OTOUG
Beppavdpevoug xwpoug. EEAynoe yiati pe tov TPdmo autd petapépetal Peyalltepo ood Bepudtnrag
oTouG BepUaLVOPEVOUG XWPEOUG.
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9. Otav @tidxvoupe uia xlovourala, Tiefoupe To XIOvL PE Ta Xépla pag, ondte TPoKaAeTal pepIkr THEN
TWV KPUOTAN\WV TOU. XTapatwvtag va tmeloupe, To Xovt Eavarmlel. To gawvéuevo g tENGg umd mie-
on Kat g ek véou mrEng, étav otauatioel n Tieon, ovopdletal avdrnnén. Mrnopeic va to epunveloelg;

10. M Ceot KaAokalpvr] Y€pa, o ZARRAG EMIOKEMTETAL UE TN UNTEPA TOU TO KTrKA Tou marrmolU Tou. BAE-
el TIG Kapmoull€g kAatw amd 1o {eotd Ao kal embupel va yeutel €va dpooepd kaproull. O marrmolg
avtihapBdvetal Tnv embupia Tou Kal Tou erutpénel va koyel éva. H untépa oupBoulelel Tov ZdpRa va
BdAel To KaproUQ o’ évav KouBd pe dpooepd vepd yla va Kpuwoel. O mammoug Opwg €xel aviibetn
YVun. loxupiCetal ot eival mpoTiudTePO va To TUAEEL Pe [l BPEYUEVN TIETOETA KAl TO APrOEL yia Alyo
Katw amnd tov kautd rAlo. Molog amd toug duo €xel diklo; Mmopeilq va eEnyroelg ylati;

11. TMeplypaye tn dadikacia ye tnv oroia To avBpwmivo owua dammpel otabepr ™ Bgpuokpacia Twv 37 °C
nepimou akéun kat étav n Bgppokpacia tou TepiBANovTog Eemepvd Toug 40 °C.

12. To umepwkedvio TITavikdg TPOoEkpoude o’ €va maydBouvo mou TepIBANovTay and ouixAn, Onwg oup-
Baivel MOAU ouyxvd. Meplypage nmwg oxnuatiferal opixAn nmavw ard éva mayéBouvo.

13. TloAEQ popég otn dldpkela Tou kalokaiploU kat étav ol povdadeq kAlatiopoU Bpiokovral oe Aeltoup-
yia, BAEnoupe oto eEwTepilkd TOUg PEPOG va oTdlel vepd. Mowa eival n mpoéheuon Tou vepou Tou otd-
Cel, av yvwpiloupe OTL OTO €OWTEPIKO AUTWV TwWV MOVAdWV dev KUKAOPOpPE( vepod;

14. Ztov éva dloko Cuyou TomoBetoUpe avolxtd doxelo pe ovOmveupa Kal ToV loopPoToUlE e oTtabud. Metd
ané Aiyo o {uydg dev looppomel MALov. MpdRAeYe mpog Tolo UEPOG €xel Yelpel n Cuyapld. Mmopeiq va
e&nynoelg ylati oupBaivel autd; Me oo tpdmo Ba propoloaue va emTaxUVOULE TO PAIVOUEVO XWPIG
va ayyi&oupe 10 CUYO;

ONOR.WiKO

1. O mivakag mou akoAouBel deixvel Tn PETABOA TNG Beplokpaciag evég uypol CWUATOG 0 ouvAPTNON HE
TO Xpodvo.

Oepyokpaocia Xpovog )
oe °C o¢ min 1
83
70
60
53
53
53
53
48
43

(0°c)

O N O~ WD O

xpévos (min)

a. Na oxedldoelg ) YPAPlkr mapdoTtacn Tng Bepuokpaciag wg mpog to Xpdvo.
B. Ze mola Beppokpacia aldlel n katdotaon Tou owUatog; Ma molou eidoug UETABOAN TPOKeLTAL;
2. Zmnv ekkéva €xoupe OxedlAoel TN YPAPIKN

napdotaon g Oeppokpaciag uag moodtn- E,. (0°c)

Tag vepol Oe ouvdptnon pe To XPovo Katd 5 /
™ dldpkela g B€puavong ™mg. H B€puavon

yivetal pe otabepd pubud, dnAadn n moco- ¥

™mra ™G OepudTNTag TOU TPOOPEPOULE OF

40

KABe Aemtd, eival otabepr).

a. e Tola XPovikda dlaotrpata 1o vepd Bpl- o/ 4 ] 12 T mxpd'"'ﬂi {;ninj
OKETAL O€ OTEPEY], UYPN Kal 0 agpla Katd- 40

otaon;
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B. Ze molwa xpovikd dlaoTruaTa ouvurtdpxouv: oTeped Kal uypd, uypd Kal agplo;

y. Méoo xpdvo dipkeoe n TEN Tou TAyou kal TIdco o BPACuUOg Tou vePOU;

d. Xpnoorowwvrag ta dedopéva tou mivaka 7.1, arrioAéynoe yiati ta dUo mapandvw XPOVIKA dlaoTh-
pata dev eival {oa.

3. Me mn BoriBela NG elkévag 7.9 (ta okahomdria Twv UeTaBoAwv katdotaong), katdta&e katd osipd peyé-
Bouqg TIq moadtnteg BepudtnTag TMou arartouvrat (@) yia Tnv avgnon tng Bepuokpaciag 1 kg uypou
vepou ard 0 °C oe 100 °C (B) ywa tn petatporr) 1 kg mdyou 0 °C oe vepd Tng Blag Beppokpaciag (y)
yia to Bpaoud 1 kg vepol Bepuokpaaciag 100 °C.

NEPIAHWH

0 H Bepudtnta propel va mPokaA€oel alayn] TG KATdoTaong Twv COWHATWV.

0 TH&n ovopdletal n peTatpory) evog otepeol Oe Uypod, evw n petatpomr) evég uypou oe oteped ovoud-
Cetal mA&N.

O Katd mn dudpkela ™g m™ENG 1 ng m&ng, n Bepuokpacia mapaupével otabepr] av KAl TO OWHA AVTOA-
Adooel Bepudtnta pe to TMePIBANOY, VW CUVUTIAPXOUV oTnv Bla Bepuokpacia ol duo KATaoTAoelg (oTe-
pen Kat uypn).

0 Bpaoudg ovoudletal n nmapaywyr] atuwv and O6An t pdla tou uypou, eV uyporoinon eival n UETATPOT
Tou atpoU oe uypd Bla Bepuokpaociag.

0 Katd tn didpkela Tou Bpacuol, ouvurtdpxouv otny dla Beppokpaacia ol duo kataotdoelg (Uypr] kat agpla)
Kat n Oeppokpacia mapauével otabepr] av kat avtaAdooetal Bepudmra e To TEPIBANOV.

0 MNa kdBe UAkS Beppokpacieg THENG-TMENG Kal Bpaouou-uypomnoinong avriotolxa cuumninrouv. Kdtw amnd
TIq (Dleq ouvOrikeg ol Bepuokpaoieq auTtég eival oTabepeq yla kaBe UAKO.

O Katd tn dldpkela Twv aAaywv Katdotaong, n HeTagepduevn Bepudtnta and 1 mpog To owpa dev mpo-
kaAel petaBoAr) Tng Beppokpaciag. H Beppuikn evépyela tou owpatog dlatnpeitar otabepr). H Bepudtnta
npokalel petaBoAry g Suvaplkig eveépyelag Twv OOMIKWV ABwv Tou OWHATOG Kal emMopévwg auvgnon 1
pelwon TNG €0WTEPLKAG TOU EVEPYELAG.

0 EEdxvwon eival n aneubeiag petdpaon evég ocwpatrog amd Tn oteped oTnv a€pla KAtdoTaon.

0 E&dtuon ovopdloupe tn dwadikacia mapaywyrq atgwyv amd tnv empAveld Tou uypou oe omoladnmote
Bepuokpaocia. Zuunmukvwon eivat o oxnuatiopdg otayovidiwv uypolU amd Toug atpoUug oe OToladnmoTe
Bepuokpaota.

BAZIKOI OPOI
TrEn-mMen OeppdTnTa THENG-BPACHOU
Bpaoudg-uypomoinon EE4TIoN-Zupnikvwon

Oeppokpacia TENG-Bpacuol
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Hia yikph 1oTopia

To €1og 2002 pia anootoAn ing pn kuBepvnukng opydvwong GREENPEACE
ota apkukd vnoid Svalbard tng nepioxng Kongfjorden tng NopBnyiag ano-
nwoe Pe 10 QwIoypaPiké ¢akd tov nayewwva blomstradbreen, o onoi-
oG €ixe anotwnwOei kal 1o 1922.

H owtoypa®ikn paptupia €ivar adiay@iofninin. Aegv gival gévov o xpdévog
nou xwpizel ug duo €ikéveg. Eival n peiwon tou Oykou twv NAYEIWVWY 010
teneutaia 80 xpdvia. Epeuvec éxouv 6ei€el 0u 10 Palvopevo autd 6 oup-
Baivel yévo oe auth tnv neploxn, aAnAd napatnpeital oe oAdKANPo tov NAa-
vAtn. Ta teAeutaia entd xpdvia ol nayewwveg tng Mataywviag otn Nouo Ape-
PIKA €xouv xdoel 42 KuBikd xiAI6pEpa Oykou. To YnAdtepo Pouvd tng Api-
KAG, 10 6po¢ KiAiudvizapo UPoug 5.895 m and 10 1912 €wg onpepa €xel
xdoel 10 80% twwv Ndywv tou Kal Yéxpl 1o €to¢ 2020 npoPAénetal va Alw-
o€l Kal o nayewvac nAikia¢ 11.700 €wwv nou BpioKEIal otnv KOPUPNH Tou.

To Aiwoiyo wv Ndywv onpaivel ouvayepud: H Beppokpacia 1 yng @ai-
vetal va au€dvel. Eivar ungubuvo yia autd 10 Qaivopevo tou Beppoknniou;

210 Kepdnalo qutod:

©0 yvwpioelig 1oug 1péNoug UE ToUG onoioug S1adidetal n OepudtNta Kal
0a npoonabnoeIG va 1ouG pUNVEUCEIG HIKPOOKoNIKA. ©a €E0IKEIWOEIG pE
ug €vvoleg OepuIkN aywyipgdinta, aywyoi Kal Hovwiég, akuvopodia. ©a
pHa0eic néte éva owpa anoppodPd h eknéunel Ogpudinta Kal and noloug
napdyoviec €€aptdtal n noodinta NG eKkNePnOpevng Oeppdintac.



KE®AAAIO 8

AIAAOZH OEPMOTHTAZ

Eikova 8.1.
H Bepudtnra dwadidetat pe: (a) aywyn, (B) uetapopd, (y) aktt-
voBoAia.

Eixdva 8.2.
Ocppikoi aywyoi kal HOVWTEG
And m pAdya Tou agpiou peTapépeTal BepudTTa MPOG TO AKPO
B ¢ BeAdvag moAU ypriyopa, evw mpog To Gkpo A Tou Keplou

oAU apyd.

_( ApaoTtnpioTnTa

» 2e [a PETAAAIKY BeAdva oTdEe Tpelg ota-
YOveg Awpévo Kepl.

» Kpdtnoe tn pa dkpn tng BeAdvag mdvw
and ™ PASya evog keptou.

» Tu napatnpeelg; Mwg petapépetal n Oep-
pétnTta and m GAOdya oe OASKAnpn TN
BeAdva;
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NnQz AIAAIAETAI H OEPMOTHTA

H Beppdmra dladidetal mdvrote arnd mePLoxEg UYnASTEPNG TIPOG
TEPLOXEG XapNASTeEPNG Beppokpaciag. Zuxvd akoug Tnv €Kppaom
«KA\eloe TO Mapdbupo yia va pnv pnaivel kpuo». Zwotdtepa Ba €npe-
e va Aéue, yla va eunodiotel n petagopd Bepudrag ard to Oep-
MOTEPO €0WTEPIKO TOU OTUTIOU TPOG TO YuXpdTEPO TEPIBANOV.
Méoa o’ éva (eotd omitl dev prnaivel «kpUo». To eoWTEPIKO TOU OTll-
TIoU KpuWvel, eneldn] éva Pépog armd Tn BePLIKY) EVEQYELQ TIOU TIEPLE-
Xel dlapelyel mpog To mepBANov. H Bepuik] pévwon Twv oTuTwv
eunodilel ™ dddoon Tng BepudTnrag kar Oxt v €l0odo Tou
YUxoug-kpuou. H Yuxpdtnta dev undpxel wg QUOIKY €vvola.

H xUtpa oty orola n untépa gou payelpelel ™ courna sival kata-
okeuaouévn and aloupivio, ya va dadidetat ypnyopdtepa n Bep-
pomTa and v eotia o’ autrjv. Ot AaBég, duwg, TG XUTpag esivat
TAQOTIKEG, Yla va PNV Kaiyovral Ta X€pla pag étav v Tidvoule.

‘Otav npdkerral va ¢ag m (o ooura, Tn UOdg Yid va HETAPEP-
Bel o ypriyopa Bepudtnta mpog To MEPBANOV KAl VA KPUWOEL.

To kahokaipt, 6tav Bpiokeoal kdtw ard Tov A0 KAl Oxl O€
oKlepd pEpog, Ceotaiveoal, yiati Beppdtnta dadidetal and Tov
AAlO OTO CWuaA Cou.

H Beppdtnta diadidetal pe TPelg TPOTOUG: e aywyn, HE HETa-
Popd kal pe akTwvofBoAia (eikdva 8.1).

8.1 Aigdoon 6eppétnTag pe aywyn

‘Exelq avapwtnBel yiati aiobdveoal o KpUo TO HETAANIKO OKe-
Aeté TOU Bpaviou cgou amd Tnv EUAVN ermupdveld, TIAPOAO TOU
yvwpilelg 6Tl kat Ta duo owpata €xouv v Bla Beppokpacia;

Kpdtnoe pe 1o aplotepd oou XEpL éva avauuévo kepl Kal e To
Oe&l To éva Akpo Mag PETAMIKNG Behdvag. TomoBEtnoe To AANO
dkpo NG BeAdvag mdvw amd TN PASdya Tou keplol (skdva 8.2).
MoAU ypriyopa awobdveoal to de&l oou x€ptL va BeppuaiveTal, evw
To aplotepd OXL. 1w epunvevetal TO0 QAVOUEVO QUTO OTn YAWO-
oa ¢ QUOLKNAG;

MvwpiCoupe 6Tl N BepudTnTa PETAPEPETAL TIAVTOTE AMO TEPLO-
X€G UYNANG mpog TePlox€q XaunAdtepng Bepuokpaciag. Oepud-
mra petagépetal and Tn eAdya ota dkpd: Tou kepou (A) Tng
BeAdvag (N ta omoia Bpiokovral oe enagr Ye autr (ewdva 8.2).
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H Bepuokpacia tou dkpou A TG BeAdvag au&dvetal. XTn ouvé-
Xela, Bepudmra petagéperal ypriyopa and to dkpo A Tng PETAA-
AKAG Beldvag oto dkpo B. H Bepuokpaocia tou dkpou B au&d-
veTal, onoTte Ta JAXTUAA pag mou To tudvouv, (eotaivovtal.

AvtiBeta, oto Kepl N BepudtnTa peTaPEépetal oAU apyd to I
oto dN\o dkpo A, omdte n Bepuokpacia Tou peTaBAMeTal eAd-
Xl0Ta, JE armoTéAeopa 1 PETABOAY] autrh va pn yivetar avtiAnmm
ard ta SAKTUAA pag. Aéue OTL OTO EOWTEPIKG €vOG OTEPEOU 1
étav dUo owpara Bpiokovral o emagn, n OeppdTnTa d10dide-
Tal pe aywyn. Xto mapandvw mapddelypa, n Bepudinta otn
MeTaMKY; BeAdva dwadidetal oAU ypriyopda, evwd oTto Kepl TIOAU
apyd. Népe &TL n PeTAANKN BeAdva €xel YeYAAn BeppIKh aywyi-
puoTNTa, evd TO Kepl TOAU [IKPEY.

ZTEPEA Kal BEPUIKN aywyIiuoTtnto

levikdtepa, Ta METAANA €Xouv HEYAAN Bepuikh aywyludmTaq,
dnAadn), n Beppdmra o’ autd dladidetal oAU yprjyopa. Ta pETaN-
Aa xapakmpilovtal wg «kahol aywyol g Bepudmrag» 1) Beppikoi
aywyoi. Evid d\\a oteped owpara énwg to EUAO, TO YUAA!, Ta TAa-
OTIKd, TO Xapti, 0 GeNOG, n ToAuctepivn 1 TO AlMOg OTO CWUaA
Mag, €xouv HiKEr 1} TIOAU pikpr) Bepikny aywyludmra (rivakag 8.1).

aywyss

HOVWTAS

Auté onpuaivel 6tL n BeppdtnTa dadidetal peéoa and autd oAU
apyd. Ta xapaktpifoupe Aomdv wg «kakoUg» aywyoug Tng
BepudTnTag 1 alwg Aéue OTL elval Beppikoi HOVWTEG (elkdva
8.3). ' autd to Adyo, Ta payelplkd okeln Katackeudlovral and
METAANO HE HEYAAN BEPUIKY] AyWYILATNTA, VW ol AaBég Toug amd
UANIKO Tou elval povwtrg (ekéva 8.4).

Ané v kabnuepwn eunelpia pag yvwpiloupe OtL av Tomobe-
Tooupe oe vepd Tou PBpddel éva PETAANMKO KOUTAAL, META armd
Ayo, To HETAAKO KOUTAAL eival Tdoo Bepud, TIou dev propouue
va TO TUACOUNE HE TO XEPL MaG. 2e avriBeon, TETolo TPORANUA
dev €xoupe pe pia EUAVN koutdha. O PETAAMKOG OKEAETOG TOU
Bpaviou cou kat n EUAwn empdveld Tou €xouv Tnv Bla Beppo-
kpaofa. Ta p€tala, wotdoo, eival kaAutepol aywyoi tng Oep-
pétnTag and to EUAo. ‘Otav mdvoupe To HETAANKO OKEANETO, UETA-
pépetal ypriyopa Bepudtnta and 1o XEPL Hag mpog autd. Avti-
Betq, étav mdvoupe ™V EUAVN erudveld, n peTapopd Tng Bep-
poTNTOg Yyivetalr mMoAU mo apyd kat n Bepuokpacia tou xeplou
pag mapapével oxeddv orabepry. ‘Etol, Adyw TnG OSLaPOPETIKNG

MINAKAZ 8.1.
YAIKO OEPMIKH ArQriMmOTHTA
ArQrol
Apyupog 40.000
XoAk6g 36.000
Aloupivio 20.000
2(dnpog 5.000
MONQTEZ
Mayog 200
Tual{ 100
Mretov 80
ToupAo 60
Nepd 50
Xiovt 17
Ainog 15
2TEYVO XWUa 14
Z0ho 12
MeTdEL 4
YahopduBakag 4
Aépag 2
TMoAuaTepivn 1

270 Tiivaka gaivetal méoeg popég elval peyalutepn n Bep-
WK aywydtnta evog UNikoU amd kdmolo aAo.

{ Eiéva 8.3.
H noodtnra m¢ BepudtnTag mou petapépetat ato (Bl XPOoviKG
dldotnua péow evég aywyou elvar moAU peyaAdtepo and autd
TTOU LETAPEDETAL UEOW EVOS HOVWTT].

RCILS n
8" ka1 Texvoloyia

Eikova 8.4.

0 KUBoG amd Kkepautk6, mou gaivetar v ekova, UOAG Exet
Byet and tov kAiBavo. To ukikd amd To omoio eival kataokeua-
ouévog anotereftal kuplwg and agpa kat eivar dpotog povw-
g, yU' autd, mapdAo mou n BepUoKPacia OTO EOWTEPIKG TOU
npoceyyilet Toug 1.200 °C, uropel kdmolog va To Koatdet e
aopdAela and T¢ akués Tou. Ta KepauKd MAGKAKIa [e Ta ool
enevdUovtal eEWTEPIKA Ta auePKaviKA SlaOTNUKG Aewpopeia
elval KaTaokeuaoueva e auté To UAIK.
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Eixdva 8.6.
To oripro dev avdpet. Emouévwg, O petapépetal Bepudtnta and
™m @Adya oto onipto. O aépag mou napeudMetat ivat Hovw-
g,

Eikdva 8.7.
Méow twv ouykpoUoewv Twv SOUKWY ABwv Kvntiki evépyela
UETAQEPETaL amd autoug mou Kouvtal ypriyopa o€ autous mou
Kwouvtat apyd.
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aywyluétntag kat oxt Aoyw JlapopeTikng Beppokpaoiag, Eeye-
Méuaote vouifovtag OTL 0 PETANAIKOG OKEAETOG EXEL MIKPATEPN
Beppokpacia and v EUAN empdvela (elkéva 8.5).

{ Eidva 8.5.
O petaMixdq okeAetdq gaivetar va éxel ukpdtepn Beppokpacia and v EUAwn empdvela, evw
éyouv v {la Bepuokpaotia. OepudtnTa uetapépetat MoAU ypriyopa amd to x€pt Hag oto petal-
Ao okeAetd (n aywywdmta tou petdMou elvat oAU ueyaAn), evw amd to xépt pag oto EUo n
uetapopd yivetat moAU apya.

Psuotd Kol GspUIKA aywyIuoTnta

Ta aépla kat Ta uypd umopouv dpaye va XApaktnplotouv ayw-
yol 1 uovwtég; Mapatnpolue OTL av TANOCLACOUpE €va OTipTo
TMOAU kKovtd otn Bdon tng QAdyag evég keplou, dev avdpet!!
Juurniepaivoupe 6Tl n BepudtnTa de PETAPEPETAL HE aywyn dla
péoou Tou aépa. O aépaqg eival povwtig (ekéva 8.6). Mopwdn
UNKA Tou Ttaytdelouv Tov aépa kal eivat oAU kahol HovwTEQ
elval To HaAA, n youva, Ta moumouAad, o uahoBduBakag, n dlo-
YkwpEvn moAuatepivn K.d. Ta dUo teAeutaia UAKE XPENOLUOTIOL-
olvtal wg BePUOPOVWTIKA Yia TN BePUIKY HOVWOoNn Twv KTplwv.

To vepd, o Tdyog Kal To X0Vt oe oUyKpPLoN e Ta UETAAA Couprte-
plupgépovtal oav HovwTEG. To Xwévt and To oroio Kataokeudlouv
Ta omitia Toug ot Eokiuwol Aettoupyel oav BEPUOUOVWTIKG UAKO
epnodifovrag tn peTagopd BepudTTag and To ECWTEPIKO TOU OTIL-
TIoU mpog ta €Ew. To XovL, Onwg Kat KAbe PAAVO, TIOUNGRBEP 1)
kouBépta dev elval Ny} Bepudtnrag. AnAwg eunodilel ™ Bepp-
K] evépyela va dlapuyel TIOAU yprjyopad TPog To TePIBANOV.

Aidédoon e aywyn Kol HIKPOKOOUOC

MW epunvevetar n diddoon ¢ Bepudtntac ue aywyn; H ava-
on NG epunvelag pag odnyel OoTo WIKPOKOOUO TWV UAIKWV.
Ot dopikol AiBol evdg OWUATOG OTNV TIEPLOXN TIoU eTukpatel ugn-
A} Bepuokpacia, éxouv PeyalUTepn KIVNTIKY evEPYELd. ZUyKpoU-
oVTal UE TOUG YEITOVIKOUG (TNg YUpw TEPLOXNG TOU €XEL [IKPO-
Tepn Beppokpacia) kat petapépouv oe autoug éva PEPOG TNG
KIVNTIKNG Toug evépyelag. Autol pe Tn oelpd Toug HETAPEPOUV
eVEPYELO OTOUG YEITOVIKOUG TouG KTA. Me Tov Ttpdmo autd, UeTa-
Pépetal evépyela dla PEOOU TOU OWHPATOG amd TEPLOXES HE uYn-
AOTePN Bepuokpaoia TPog AAAeG pe XaunAdtepn (eikéva 8.7).
Autr) n dadikaoia cuvexiletal, péxpl OAeG Ol TIEPLOXEG va aATTO-
KTMoouv Tnv (Bla Bepuokpacia. Ot dopikoi AiBol de petakivouvTal
and meploxn oe mePLoxr, OHwG €va PEPOG TNG eVEPYELAG TOUG
petagépetatl. Autég o Tpdmog dlddoong TG BepudtnTag eite péoa
oe éva owpa elte peta&u duo owpdtwy TIoU Bpiokovtal oe ena-
¢1}, ovopddletal d1ddoon pe aywyn.

Mati ta pérara eupavifouv ueyalutepn Bepuikn aywyuotnta
ané dAa oteped UAkd; Alddoon BepudtnTag pe aywyr| yivetal
oe 6Aa Ta UNKA HECW TWV OUYKPOUCEWV TWV SOUIKWV Toug ABwv.
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H dlapopd mpogpxetal arnd to £(dog Twv doukwv Abwv. Evaw ot
Bepuikol povwTég amotelouvral pévo amnd uopla, oToug SOIKoUg
ABoug Twv peTdAwv mepthapBdvovtal kat NAekTpévia Tou €xouv
aroontaotel and ta dropa, Ta omoia ovopdlovral eheUbepa. Ta
nAekTpovia €xouv TIOAU uikpdTepn pdala and Ta pdépla 1§ Ta dro-
Ma kat dpa eivatl meploadtepo eukivnta. Me TIG cuykpoUuoelg Aot
oV Twv eAeUBepwVv nAekTpoviwv UETAEU TOUg Kal pe Ta dtoud
TOU PETANOU, LETAPEPETAL TILO YPHYOPA N KIVNTIKA evépyela art’
6,TL he TI§ ouykpouoelg PeTafU atduwv 1) popiwv. Emopévwg, n
Unap€&n Twv eAelBepwv NAeKTpOviwv eival O ONUAVTIKOTEPOG
napdyovtag dddoong TG BepudTnTag e aywyn ota UETAANAA.
30

Q

Ta TpwTd MEAuaTa

propel va Badilel pe

KdTw and to dEpPa

otatevovtal and To
AVTOPKTIKAG.

Aiddoon OgppoTNTAG HE peUpATa

Eidaue ot ta aépia eivar povwteg. QQ0T600, Qv TOMOBETHOOUUE
navw ard ™ PAdya evog keptoU éva omipto, 1o omnipto avdPel. Me
Tolo TPOo ueTapépetal Bepudtnta ard ™ PASya OTo OripTo;

Otav wa moodtnta uypou 1 aegplou Bepuaiveral, téTe dla-
oTéNeTal, ondTe 1 TUKVOTNTA TNG pewdvetal. ‘ETol, Kwveital mpog
Ta mdvw (Buprjoou TN ouvenkn TMAeldong) Kai avrtikabiotatal and
AM\N TukvéTEPN Kal Yuxpdtepn. Anuoupyouvtal, Aowmdv, pelpa-
Ta peTa@opdqg OeppdTnTag.

Me tétola pelpata PETAPOPAG vepoU, Bepudtnta HETAPEPETAL
and 1o AERNTA TNG KEVIPIKNG B€puavong ota BepUavTikd owuaTta.
2T ouvéxela, Je peupata peTagopdg aépa n Bepudtnra dladide-
TalL and 1o oWa OTo XWPEo Tou dwuatiou. To gayntd Yrvetal otnv
KatoapoAa pag AOyw Twv PEUMATWY UETAPOPAG Tou vepou, Tou
dnuioupyouvtal Kabwg autd ouvexwg Bepuaivetat (eikéva 8.8).

| : -

BepUOUOVWTIKA, ondTe TNV TPoaTatelouy arnd To TOAKS YUXoG Kal £T0L

va NG Movwvel Bepuikd To owpa Tng arnd Tov MoAU Puxpd agpa.
ErunAgov, 1o maxl otpwpa Afroug, mdxoug mepimou 11 ekatooTwy,

oWHaTdg TG and To TAYWHEVO vePO Twv TOAKWV BaAaoowv, age-
Tépou Tn BonBdel va emnAéel eukoAdtepa. Me Tov (Blo TPdMo TPOo-

1KH
Kai kadnuepiviy Jwr, Texvoloyia kai Bioloyia )—;

TV PeYAAwV Todlwv NG TMOAKNG apkoudag eivat

aopdiela mdvw ota nayéBouva. H mouoila you-

Mg apevédg eEaopalilel Tn Bepuk HOVWON Tou

TMOAIKS YUXOG Ol GWKIEG KAl Ol TItyKouivol g

Eikéva 8.8.
OepudtnTa LETapépeTal and Tov MuBuEva TG KatoapoAag oto
vepd. H Bepuokpaoia tou vepou au&dvetat kat to vepd avepai-
VEL P0G TNV EMPAveEL.
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30 olkn

8" ka1 Texvohoyia, kabnuepiviy Jwn kai loTopia )
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mmﬂm _

7

Eixdva 8.10.
Ta BaAdooia peduata otoug wkeavous ennpedlouv 1o KAUa Twv
napabardooiwy mepLoYwWY.

Eixova 8.11.
Orav kdvet kpuo, Ta moulid onkwvouv T0 QTépwud ToUg ETat
wote 0 aépag mou maydevetal va Aettoupyel we Bepuopovwrl-
KO KQl va Unv eMTpéneL T UeTapopd BepuotnTag amnd 1o owua
T0UG MPOG TO MePBaMov.
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ANAG kat pe autd Ttov Tpdno Ceotaiveral To dwATIO paAg TO XEl-
pwva (eikéva 8.9). ZTa uypd kai ota agpia n Ogppdétnra diadi-
SeTal KUPIWG pe pelpaTa METAPOPAG.

{ Eidva 8.9
270 GKpo A Tou owAnva petagépetat Bepudtnta and
m @Adya (kauotipag) oo vepd. H Bepuokpacia tou
vepoU au&dvetat kat To vepd aveBaivet mpog To onueio
B (Bepuavikd owua). Kabwg o vepd péet, Bepudn-
Ta petagépeTal mpog to mepyBaMov kat n Beppo-
Kpaoia tou pewwvetal. Kwvelrar &avd mpog to onueio
A onou kat Eavabepuaivetat. H Bépuavon and eotia
Bepudtnrag mou BpiokeTal EKTGS TOU XWPOU Moy mMpd-
Ketrat va Bepuavlel, autd mou onuepa amokaAouue
KeVTpwk  Bépuavon, elval epelpean Twv apyalwv
EMAvwy, mou xpnotonoioav mpwrot ta Bepuatvé-
weva ddneda. Tnv texvoyvwoia twv apxaiwv EMjvwy

MNwpiCoupe o1t étav n Beppdtnta dladidetal pe aywyrn, Ta
MOpLa Tou UAIKOU de PeTaklvouvTal and Tn pia meploxry otny dAAn.
AVTIBETWG, dTtav dnuioupyouvTal pelpata PeTapopdg, UAN, dnia-
O popla, peTaklvouvTal and pia meploxn mou €xel UYnAn Bep-
Mokpaoia mpog pa Yuxpdtepn. Autd ouvexifetatr péxpl OAO TO
uypd 1} To aéplo va armoktroel v (dla Bepuokpacia.

H duddoon g Bepudtrag e petagopd sival pa ouvnoiopévn
dladikaoia otn @uUon 1600 ot Pawvdueva UIKENG KAMakag, onwg
Katd To Bpaocud Tou vepou, T B€puavon Tou dwuatiou amd To
KaAopLpEp, TNV YPUEN Twv TPOP(UwV oTo BAAauo Tou Yuyeiou 1) ™
Bépuavon Tou owpatdg pag Me Tn por Tou aiparog, 600 Kal oe
pawvdpeva peydhng kAipakag. Tétowa eival n kukhogopia tou agpa
otnv atpéopalpa, Tou TIPOKAAEl TOUg avEPOoUG Kal N peTakivnon
TepdoTIWV TTIOCOTHTWY VEPOU OTOUG wKeavouq e Ta Baldoola pel-
pata mou Eekivouv amnod TG BePUES TPOTIKEG TEPLOXES (ElKAva 8.10).
Av egurodiooupe TNV Kukhogopia Tou aépa yupw armd éva leotd
avTikeipevo, Tote oxeddv undeviletal 1 petapopd Bepudrag and
autod, HECW PEUMATWY HETAPOPAG. AUTO ETUTUYXAVETAL HE TNV EMEV-
duom, Adyou xdpn, Twv cwAvVwV PeTapopdqg {eotou vepou pe Bep-
MOMOVWTIKA UAIKA, pe Ta pdAAlva pouxa OTO oWUd Hag, HE Ta ¢Te-
pd kal Ta mouroula otd TouAld KTA. (eikdva 8.11) Autd ta UNIKA
naywdevouv PE€oa Ot HIKPEG KONOTMTEG (Mdpoug), agpa, amoTpé-
movtag ™ dnuoupyia peUpdTwy PeTagopdg. Ma autd Kat Ta pdA-
Ava pouxa pag «feotaivouvs TO XELWWvA.
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1Kn
kai F'ewloyia, kaBnpepivy fwrj, Texvoloyia kai MepiBdAdov )

0
N

Pelpata petagopdg kal torkol dvepot

Zuxvd ol dvepol ipokahouvtal and TorkEg dlapopeg Beppokpaaoiag
oe ouvduaopd Kkal pe To avdayAupo Tou eddgoug. Onwg yia napd-
delypa, ot torikol Avepol Tou GuUOoUV KATA PAKOG TwV AKTWV 3L-
aftepa to kKahokaipt. Katd tn didpkela g nuépag, n Beppokpacia
NG aktig elvat ugnAdtepn and g BAAacoag. ‘Etol, ndvw and tn

otepld o aépag Bepuaivetal kal avuPwveTal, evw 0 YPuxpog aépag Kiveltal and tn 6AAacoa mpog TV aktr). Me autd

Tov TPoMO dnuoupyeital €va pedua agpa Tou Kiveltalt and ) 6dhacoa mpog Tnv aktr: n dpooepr) Baldoola alpa
(undtng). Tn vixra, emnedr n Bepuokpacia g Enpdg eival pikpdtepn and Tng BAAacoag, n katelBuvon Tou avéuou
avtiotpépetal. Wuxpdg aépag and tnv &npd Kiveltal mpog Tn 6dhacoa: ¢uod n andyela avpa.

O aépag mdvm and ) Bdhacoa aQyrd MToy orivntog, TeEMxd OTEXTNOE WO TOYUTNTO TEOS TV Mitogeis va amodeiEelg
oxt). Mmopels va oxe@Bels TNV TEOEAEVON TNG KIVNTLKIIG EVEQYELOG TOU QEQM; ZVYREVIQWOE TTAN- v alMibeia mg mEdTa-
QOOQIES %O ROTOOREVAOE EVOL OLAYQOUUO, UE TIG UETOTQOTES EVEQYELAS TTOV CUUPAIVOUV. ONG XONOLUOTOLDVTAS TO

Pelpata petapopdg Kal T oelg

2NV ITon e aveportepo, dnAadn He agpomAdvo Xwpig Kivn-
mpPa, o TIAGTOG ppovTilel va Bpioketal péoa oe mMePLoXEQ Bep-
MOV avodikwv peupdtwv aépd. Ta moulld, Onwg o aetdg TG
elKovag pag, €Xouv avakaAUyel Ta JUOTIKA Twv BepUWV avo-
JIKWV PEUMATWY XINAdeg xpdvia mpwv ard Tov AvBpwro Kal
Ta ekpeTaMeUovTal yia v avodikn Toug Topela. MoAEG po-
PE€GQ ol €umelpol TuAdTOL uttoBonBouvtal otnv avadrton Twv )
QAVOJIKWY PEUPATWY TIAPATNPWVTAG TIG KWV OEIG TWV TIOUALWOV. }

Pelpata petagopdg kal evépyela

dudyoapua 6.1;

Mw¢ petaoxnuatiCetat n nAakn evépyela o atoAikn; To epwINUa autd oxe-
Tiletal pe éva amd Ta o SUoKOAA TPORAAUATA TNG YEWQPUOIKNG. MIAW-
vtag oAU anAd propoupe va moupe OTL:

1. H evépyela aktivoBoAiag mou €pxetal amd Tov NAo arnoppoddral and
Ta uopla Tou aépaq, eite aneubeiaq eite €upeoca, péow Tou £3APOUG.
2. H n\akn evépyela PETAOXNMATI(ETAL O KIVNTIKY EVEPYELA TWV HOPIwV

Tou aépa (Bepuikn evépyela).
3. O Bepuodg aépag aveBaivel kat n KNTIKY EVEPYELA TWV LOPIWV TOU HETA-

TETAL 0€ KWNTIKY (QLOAIKH) evépyela.

8.3 Aiadoon 6eppdTnTag pe aktivoBoAia

‘Exels avapwtnBel nwg dtadidetal n Bepudtnta and 10 avauué-
vo tlakt oe owuata rou Bpiokovtal arévavti Tou;

Zlyoupa d¢ dladidetal pe aywyr}, 0TI 0 agpag Tou dwpatiou
elval povwtrg. OUte duwg pe pelpata petagopdg, didtt To (eotd
pelpa aépa dnpuoupyeital dvw kat éxt arévavtl and ta Bep-
MavTikd owpata (eikéva 8.12). Aéue OTL otnv mepimTwon aut n
Beppdmra dadidetal pe aktivofolia. Me autd tov TpdTo, Bep-
pomMTa dadidetal and tov Ao ot yn HECW Tou Kevou dlaoth)-
patog. Emopévwg, n diddoon Bepudtntag pe aktivoBoAia propel

Tpénetal oe Suvauikr] (H Bepuikn evépyela PETATPEMETAL O JUVAMIKY).

4. O Yuxpdg aépag Kiveital yia va katahdBet ) B€on tou avepxOpevou BeppoU Kal €T0L 1) SUVAIKY EVEPYELQ WETATPE-

Eikdva 8.12.
To peyaAUtepo moad Bepudtntag and 1o tldk dadidetal e
peduata péoa and mv kauwvdda mpog to mepiBarov. H Bep-
uotnta nou pag Ceotaiver dtadidetal pe aktvoBoAla.
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Eikéva 8.13.
H nAog éxet uynAn Bepuokpaoia. EKméumel evépyela Le aKTvo-
BoAia. ‘Eva pépog g aktvoBodiag mou ekméumeTat and tov Ao
elvat opat kat éva pépog adpat. H nupwuévn mAdka tou oide-
pou €xel xaunAdtepn Bepuokpacia and tov HAwo. Eknéunet udvo
adpatn aktvoPoAi.

\Kn

30 }
Kal AGTPOPUOIKN

)

Eikéva 8.14.
Tari Ta aotépia Adumouv.
370 €0WTEPIKG TOU IAIOU TUPIVIKT] EVEQYELQ LIETATPENETAL OE Bep-
Utk TIoU UETaQEPETAL OTNY empdvela. Xy empdvela, 1 Beppuikr
EVEPYELQ LETATOEMETAL OE evEpYela aKTvoBoAiag Kal exméumeTal
npog to didotua. Eva pépog e pBdvet o yn e anotéAeoua
va ™ pwtiel kat va ™ Bepuaiver. Me tov (Blo Tpdno exméumetat
evépyela aktvoBoiag and dAa ta aotépia Tou oupavou.
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va npayuatoroleitat akéua kat dtav de pecohafel UAn peTagu
TWV OWPATWV.

‘O\a 1a owuata aktivoBoiouv: O oG, N GASYA KAl O AQUITTH-
pag eKMEUMOUV JlaPKWG akTvoBoAla, éva pépog tng ormolag étav
@Bdoel oto pATL pag mpokalel To alobnua tTng épaong, dnAadn
elvar opatd kal éva dAo pépog dev Tpokalel To aioBnua g
6paong, dnAadn eival adparo. ANA kat n oéura, n MAAKA TOu
avappévou ofdepou OBEPWIATOG, TO WA TOU KAAOPLPEP, aKO-
Ma Kal TO avepwrivo owua akTivoBolouv (eikdva 8.13) Amd ta
owpara autd n diddoon TG BepudtnTag yivetal pe aktivoBoAia,
n oroia éuwg dev eival oparr. Fevikd, pia akTivoBoAia pmopei
va gival opaty f adparn.

Kd&Be popopr) evépyelag mou dladidetal pe aktivoBoAia, ovoud-
Cetal evépyela akTIVOBOAIaG. ZWuATA TIOU PWTOBOAOUV EKTTEUTIOUV
evépyela aktivoBoAiag mou meplAapuBdvel T600 PwTEVH eVEPYELT
600 kat Bepudra.

Exnounn Kol anoppodnon akKtivoBoRioc

‘O\a Ta oWUATA EKTTEPTOUV SLAPKWG TIPOG TO MEPLBANOV TOUg
BepudTa e TN HOPYY) AKTIVOROAIOG. ZuyXpdvwg amoppopouv
SlaPKWG BepudTnTa pe TN Pop®ry aktivoBoiiag amd to meplBAA-
Aov Toug.

‘Otav n Beppokpaocia Tou owparog eival (on pe Tn Bepuokpa-
ola Tou mepiBdNovTog, TéTE N evépyela (BepudTnTa) TOU OKTL-
voBoAel mpog To mepPIBAMoV Tou KdBe deutepdAertto, elival (on
Me TNV evépyela Tou amoppoPd e aktivoBoiia amd autd otov
(B0 xpdévo. ‘Etol, n Bepuikr) evépyela Tou OWUATOG, dpa Kal n
Bepuokpacia tou, dlatnpeitar otabepn.

‘Otav n Bepuokpacia Tou ocwparoq eival peyalutepn amd n
Beppokpaocia Tou TEPLBANOVTOG, TdTE akTvoBoAel meplocdtepn
evépyela and éon aroppodd. Emouévwg, n BepUkr Tou evépyela,
dpa kat n Bepuokpacia tou, ehatrtwveral. H dadikacia ouvexi-
Cetal pExplg 0tou n Bepuokpacia Tou owpatog eElowbel pe ™
Bepuokpaocia tou mepIBAANOVTOG.

‘Evag Aaummipag mupdktwong mou QwToBoAel, €xel otabepn
Beppokpacia, peyalutepn and tn Bepuokpacia Tou aépa mou Tov
neplBAMeL. [Tweg ouuBaivel auto;

MNa va dampeital n Beppokpacia Tou Aaurmmpa otabepr], onv
nepitwon autr, Ba Tpénel kAmola AN HoPPr EVEPYELAG VA ETA-
TPEMeTal 0 Bepuikr) evépyela Tou Aaurmmpa. H Bgppuikr) Tou evép-
yelwa dampeital otabepr) AOyw G ouvexoUuq PETATPOTNG TNG NAe-
KTPIKNG evépyelag oe Bepkn. Mapduola, o oAU Beppdg NAOG aKTL-
voBoAel dlapkwg evépyela mpog To Yuxpd ddotnua Kat n Bgppo-
kpaoia Tou datnpeital otabepr). Auté cupBaivel, dOTL OTO 0wWTE-
PIKO TOU TIUPNVIKY] EVEPYELQ LETATPEMETAL O BEPUIKY| (eldva 8.14).

EiS0C Kol I0XUC EKNEUNOUEVNC/ ANOPPOPOULEVNEC
aKtivopoAiag

lati popdue avolktéxpwua pouxa 10 KaAokaipt kat okoupa 1o
XEwva;
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‘O\a ta owuara, aveEdptnta and Tn Oepuokpacia Toug, eKmé-
MIouv Kal aroppo@oUlv akTivoBoAia. Ymdpxouv Ouwg Slapopéq
oTo £(d0g Kal oV LoXU TNG akTivoBoAoUpevng evépyelag. e Bep-
Hokpaaoieg Tou yrjilvou epIBANOVTOG, TA CWUATA EKTIEUTTOUV EVEP-
vela aktivoBoAiag mou meplhapBdvel kupiwg Bepudtnta. e Oep-
pokpaoieg yeyalutepeg amd mepinmou 500 °C n evépyela aKTvo-
BoAlag TOU eKMEUMOUV TA CWHATA CUMMEPINAMPBAVEL KAl PWTELVN
evEpPYELQ.

And rnoloug mapdyovteg e€aptdral n nmoootnTa NG EVEPYELAS
1ou akTivoBoAel éva owua KAbe deutepOAento;

MriopoUpe va dlamoTWwooUEe TIEPAUATIKA OTL TO 00O NG eVEP-
YElOG TIOU €va owpa akTivoBoAel avd deutepdAertto, dnAadn n
I0XUG TNG akTivoBoloupevng evépyelag, sEaptdral anod:

a. Tn 6gppokpacia tou cwparog. ‘Oco uynidétepn eival n Bep-
Hokpaoia evég owpatog, 1600 peyalltepn eival n loxug tng
akTwvofoloupevng evépyelag (Ewdva 8.15).

B. To eppaddv Tng em@dveiag Tou ocwpatog. ‘Oco peyaAUTtepn
elvat n emedveld Tou owpatog, T6ogo peyalltepn eival Kat 1
loxUg TG akTivoBoAoupevng evépyelag.

Y. Tnv uen Tng em@davelag. Ot TpaxlEg empAveleq eXTIEUTIOUV Bep-
péTNTa pe aktivofBoAia evrovdtepa amd TG Aeieq (eikéva 8.16).

3. To xpwpa TNG em@dvelag Tou oWPATog. Ol OKOUPOXPWHES
eMPAveleq eKTIEUMOUV BepudTnTa e akTvoBoAia evrovdtepa
and TG avolXToxpwueg (ewdva 8.16).

And Touqg Bloug Tapdyovieg Kal akpBWG pe Tov Blo TpdTo
eEaptdral kat n oxug TG evépyelag mou amopopdrtal and €va
owua. M’ autd TiIg KaAoKalpvég NUEPEg Ppopdpe ouvribwg avol-
KTOXpwHa pouxa, Ta ornoia arnoppoPouv UKpdTtepn ocdtnTa Oep-
poTNTag mou dladidetal and Tov HALo.

AKTIVoBoRAia Kol UIKPOKOOUOC

ZUppwva pe TIg olyxpoveg amodyelg NG QUOIKNG, N evEPYeELla
aktivoBoAiag petapépetal and WB6UopPa cwWUATIa Ta onola ovo-
palovtal gwTovia. Kdbe pwTtovio HETAPEPEL OPLOUEVN TIoadTNTA
evépyelag. H evépyela tTwv pwtoviwv plag aktivoBoliag kabopi-
Cel Kal To €dog ™nG. MNa napddelyua, Kdbe PWTOVIO TNG PWTEL-
VG evépyelag €xel peyahutepn evépyela and kdbe pwTtovio TG
evépyelag akTivoBoAiag pe tnv onoia dladidetatl n BepudtnTa.

Ta owuata ekmnéurnouv dldgopa eidn aktivoBoiiag, dNAadr ekmé-
prouv petypa pwtoviov dlapopeTikiig evépyelag. ‘Ooo ugnAdte-
pn eivat n Bepuokpacia evog owpatog, TOOO HeYAAUTEPN KAl 1
eVEPYELD TWV PWTOViwV TIOU ekmEUmeL. Ta wTtovia Ta ormoia, étav
anoppogwvtal arnd to d€pua pag, mpokalolv to aiobnua tng
géotng, Aéue OTL avrkouv otnv umépubpn aktivoBoiia. H Bepud-
nta dwdidetal kupiwg pe TNV umépubpn aktivoBoAia (sikdéva
8.17). Eivar duvatdv, Suwg, n Bepupokpacia oplopéviv CWHATWY
(Orwg TWV PaynTtwyv oto QoUPVo UKPOKUMATWY) va au&nbel kat
pe armoppdPnon ewToviwv UIKPATEPNG EVEPYELAG.

2.000°C C]

Eikdva 8.15.
Ta duo owuata elval navouodtuna. Zto {Blo xpovikd dldotnua
10 Bepudtepo aktvoBoel peyaAdtepn moodtnta Bepudtnrag.

Eixdva 8.16.
210 (010 YpovikG dldotnua T0 ToaXU Kal OKOUPGXPWHO OWHa
aktvoBoAel peyaAutepn moodtta Bepudtrag and 1o avolktd
Kat Agio.

KA

(]
e kai Texvoloyia kai latpikn )

)

Eixdva 8.17.
Ewdikn pwtoypdenon pe unépubpo e Ot KOKKweg mepLoxEQ
avtloToloUv 0 Onuela Tou oWuatog rou Exouv uynAdtepn Bep-
Hokpaoia kat ouvenwg aktoBolotv mo éviova. dwroypagies
oav auty YpnotuomolouvTal yia va avixveubodv mbavéq avwua-
Aeg oty kukhopopla Tou ajuatog 1 dykol aTouS MVEUHOVES Kat
0V eyképalo.
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0
o ka Koivwvia, Texvoloyia, latpik kai kaénpepivy wn

Mayeipelovtag pe GpwTOVIA: O POoUPVOG HIKPOKUHATWV
MeTtd tOo deltepo MAYKOOMIO TIOAEUO Ol KATAOKEUAOTEG TWV PAvTdp, Tou eixav Xpenoluo-

noinBel ot Sidpkeld Tou, SEBETAV TTIOMEG CUOKEUEG TIAPAYWYNG MIKPOKUMATWY. Avadrtn- e
oav AoUméV LA ELPNVIKY EPAPMOYY) TOUG Kal TN BErKav 0To GoUpvo UIKPOKUUATWY. Ta UIKPO- T
KUpata eivalr aktivoBoAia mou arnoteAeital and pwTovia UIKPATEPNG eVEPYELAG amtd ekelvng . 'c.p}'-'
Twv pwTtoviwv Tng unépubpng aktivoBoAiag. H

Ta ewTéVIA TWV UKPOKUUATWY armoppopwvtal and Ta Hopla OPLoUEVWY OUOLwY, OTwe TO

vepd, Kal MPOoKaAoUv au&non TG KIVNTIKNG Toug evépyelag. Ta pdpla tou vepol GuyKpoU-

ovTal HE TA YEITOVIKA TOoug pépla KAl HECW TWV OUYKPOUOEWV HETAPEPETAL €va PEPOG TNG KIVNTIKAG TOUg evépyelag o’
autd. Me autfj ™ dladikaocia, n evépyela TNG AKTIVOBOAIOG UETATPEMETAL O BEPIKY| EVEPYELA TOU UAIKOU KAl ETIOUEVWG
au&dvetal n Beppokpacia Tou. Me autd Tov TPOMO AETOUPYEL O POUPVOG UIKPOKUUATWY. Me avtioTtolxo Tpdrmo Asttoup-
youUv Kal ol oUOKeUEq dlabeppiag ToU xpnoldornololvTal 0Ta VOOOKOME(a yla Tn B€puavon Twv UV Kal Twv apbpwoe-
WV TIPOKEIUEVOU VA avakouplotolv ol acbevelq amnd tov mévo.

TG

O
S kai Xnpeia, NepiBdAov kai Kovwvia )

)

OepUOKATIIO KAl aKTVOBOAlEg
ASyw TNG UYNANG Bepuokpaciag Tou, 0 NAIOG EKMEUTEL KAl GWTOVIA UEYANNG eVEPYEL-
ag mou dlarepvouv To YudAwo TepiBAnua evog Beppoknmiou. Avtibeta, To £€3apog AOyw
G TMOAU XaunArg Beppokpaciag Tou oe Ox€on e Tov NAL0 ekMEUMEL GWTOVIA TIOAU
HkpSOTEPNG evEPYelag, Ta omoia de dlarepvolv To YUaAl. Autd Ta @wtdvia arnoppo-
pwvtal and Tov aépa OTO €0WTEPIKO TOU Bepuoknriou, pe amoTéAeoua 1 Beppokpa-
ola Tou aépa va au&dvetal.

— IMow a6 tar a€pLo oV VAoV 0TV ATUOOEOLRC. dNULOVQ-
YOUV TO (avOUeVO Tou BeQuoxnmiov;

— Tiwg televtaieg dexaetieg magomEeltor aiENon ™G TEQLEXTHG-
TNTAS TS OTUOOPOLOAS OF RAITOLO. OTTd T OLEQLAL TOU BeQuonn-
wtiov. TTowa elvan owtd »ow oo eivon M outlon ™G adENONS TOug;

Mapdpolo «pavopevo Beppoknmiou» cuppaivel Kal OTov TAQVITN
pag. Aépla Tng atpdogaipag (aépla Beppoknriou) Aertoupyouv
Onwg To YUdAwvo TepiBAnua tou Beppoknriiou, dnAadn dev ermi-
TPEMOUV OTO UEYAAUTEPO MEPOG TWV PWTOVIWV TOU EKMEUMETAL
and ™ yn wg unépubpn aktivoBoAia, va diapuyouv oto ddotn-
pa. Me autd Tov Tpdmo n umnépubpn aktivoBoAia Tou de dla-
@elyel oto dldotnua Beppaivel ™ yn. TeAkd undpxel éva Bep-
UIKO 100lUYI0 METAEU TNG eloepXOpevng NALOKNG Kal TnG eEepxo-
pevng ynung aktivoBoAiag, ondte n péon Beppokpacia Tng yng
dlatnpeital otabepr).

Xwplg To pawduevo Tou Beppoknriou, n yn Ba rTav éva naywpévo owua pe Beppokpaacia mepimou —18 °C. Ta Teheu-
Taia 500.000 xpdvia n péon Beppokpacia Tng yng kupaivetar peta&y 19 °C kat 27 °C.

— Mg emnoedCovv ta afpla Tov Bepuornmiov To
©hipo g yng;

— ITowa efven m Bovii ohhoyr} tov xhipatog eat-
Tlag ™S AENONG TS TEQLEXTRATNTOS THG OTUG-
0QOLEOS Ot a€pLa Tov Bepuoxnmiov;

— Na ovyrpivels tig Ogpuorgaoies mov emxQaToUv 0T YN, T OeMjvn %ol v AgEodit
XOL VO TIG OUVOEODELS Ue TNV VITOQEN TG aTtudo@oLQas %ot T CUOTO0Y TNG.

Aoppdvovrag T TES TS eVEQYELHS, Tov dlvovior og aubalpeteg
UOVAdES, e TV avTioTOLYN WOV CUWTAOMWOE TOV TTIVAROL:

Evépyela mou @BdAvel Evépyela mou avakAdrat 30 Evépyela mou arnoppopdral 70

ané tov ‘Hho otn yn Ard v atpéopalpa Ané To 83apog And v atuéopaipa Ard 1O £5aPoG
100 25 5 25 45
Evépyela mou akTivoBoAeital and 1o | Evépyela mou eroTpEPel oto €da- JUVOAIKI] EVEPYELQ TIOU EKMEUMETAL
£€5apog 104 (oG Kal TNV atudéoeaipa AOyw Tou Me TN Hop@r} umépubpng akTvoRo-
Evépyela mou akTivoBoAeital Adyw Beppoknriiou Mag ané v atpdopaipa
ATHOOPALPIKOV SAdIKATLOV 29 88 70
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ik
kai Xnueia, MepiBallov kai Kovwvia )

e

OeppIKa @aivépeva kal peTewpoAloyia
To vepd oto motrpL oou €pxetal and to udpaywyeio péoa amd to diktuo Udpeuong, evwd To vepd Tng pnaviepag dlo-
XETeUeTAL OTO OIKTUO ATOXETEUONG KAl KATaAryel otn O6dAacoa yla va avakukAwBel oToug wkeavoug Kal oTnv atuo-
opalpa Kat (owg kdamnote va avayepiosl mdAl To notiptl pag! Méoa and noleg dladikaoieg Opwg; To vepd umdpxel otn
puon wg uypd otoug wkeavougq, Tig BANaooeq, TIG Aipveg, Ta TOTAWIA KAl TN Bpoxr|, wg oteped otov Mdyo Kal To XLo-
VI KAl wg aéplo, Tou eivat ot udpatupol otnv atpdopapa. O aTpHooPALPIKOG agpag TeEPLEXEL TAvTOTe UdPaATUoUg Tou
npogpyovrtal and Tnv eEATUION Tou vepoU TWV TOTAMWY, TWV AlvV@V Kal Kupiwg tng B8dhacoag. H uypaoia eivat éva
PUOIKS PEYEBOG Tou TPoadlopilel TNV MoodTNTA TwV UDPATHWV TIOU TIEPLEXOVTAL OToV agpa. H Twur) Tng uypaociag ouv-
déetal pe TN Beppokpacia Tou agpa. Ze uPnAdtepn Beppokpacia o a€pag UrMopel va ouykpatrioel YeyalUTepn T0oo-
Ta udpatuwy, dnAadn n uypacia éxel peyalltepn Tr. Av n uypaocia pelwbel, éva YEPog Twv USPATUWY UETATPENE-
Tal og PIKPA otayovidla 1} mayokpuotdA\oug, dnhkadr) oe uypd 1| oteped vepo.

Aladikacieq YuEng Tou agpa

— 2 ddpkela TG NUéPAg N yn, €nedr] anoppoPd meplocdTePn evépyela akTvoBoAlag amd Tov HAlo art’ Oom ekrmé-
prel mpog to didotnua, Bepuaivetat. AvtiBeta, Tn vixTa n ekmoumr Tng yRng aktivoBoAiag €xel wg amotéAeoua Tn
pelwon g Beppokpaciag ™g. EWikd av dev undpxouv oUvvepa OTOV oupavod, n evépyeld AKTIVOBOA(QG TOU eKTE-
prietal and t yn oto didotnua  elval ueyaAUtepn Kat eMOUEVWG n Ttwon tng Beppokpaciag evrovdtepn. M’ autd
ota Bouvd Kat oTIg EPNioUG, TIoU N uypaoia eival oAU pikpY], oL VUXTEQ He aoTpogeyyld eival oAU KpUEG.

- O aépag uag meploxng Yuxetal and avéuoug Tou mpogpxovTal and mo YPuxpEg MePLOXESG, Onwg yia napddelyua and
m ZBnpela.

— O Ceotdq aépag kiveital mpog Ta MAvw kal kabwg avePaivel oe peyalltepa Uyn Yuxetal.

ANay€g katdoTaong kai Kaipikd ¢aivépeva
H Unap&n okdévng 1 AANwv owpatidiwv euvoel T CUPMUKVWON 1) TN OTEPEOTMONON TWV USPATHWV.

Zupmukvwon
Av 0 aépag Kovtd otnv empdvela TG yng Yuxbel, Téte oL udpatuoi evwvovtal oe udpootayovidia mou OAa pall oxn-
patiCouv ouixAn. Zuxvd ot didpkela TG Nuépag Ta udpootayovidia amoppodolv BepudtnTa and TNV NALAKY OKTVO-
BoAia. ‘Etol, petarpénovtal oe udpatpoulq Kat n opixAn e&apaviZetal.
Ze Peydho Uyog Ta otayovidia oxnuatifouv ta guwepa. Ta orayovidla Twv glvvepwy, Otav Yuxovtal akOpa mePLoos-
TEPO aMd TAYWHEVEG TTIOOOTNTEG A€PA, CUVEVWVOVTAL Kal oxnuatifouv peyaAltepeq otaydveg. Otav 10 Bdpog Tng ota-
yovag yivel apketd peydho, autég dev prnopoulv MAéov va ouykpatnBouv oTov aépa kal méptouv. Eivat n Booxn.
To kahokaipt o aépag mou BpiokeTal oe enagr| Ye To £€dagog Katd tn didpkela g Nuépag Bepuaivetal, v Katd tn
dudpkela Tng vuxtag Yuxetat. Adyw tng uPniig Beppokpaciag mou €xel o agpag katd tn didpkela Tng nuépag, eivat
duvatdv va TePLEXEL PEYAAN TIOoOTNTA USPATHWY TIOU CUMMUKVWVOVTAL KATd Tn ddpkela g vUxTag Kat oxnuatifouv
otayovidla, ou ta BAENoupe wg otaydveg dpootdg TIG TIPWTES TIPWLIVEG WPEG.

Zrepeomoinon

‘Otav n Beppokpacia tou aépa katd tn didpkela g vixTag KatéRel kdtw amd 0 °C kat epéoov autdg TepEXeL peyd-
An moodmTa UdPATHWY, TOTE €va WEPOG TWV ATHWV METATPEMETAL O TIAYOKPUOTAAOUG, TIOU TOug avtilapBavopaote
Ta XEWWVIATIKA TPwIvA wg dxvn oto €3a¢og.

2Ta VEQN ol udpaTpol PETATPEMOVTIAL O TIAYOKPUOTAANOUG TOU MEPTOUV OTO £€3a¢og wg xtovi. ‘Otav ot otaydveg evog
VEPOUG KATA TNV TITWOM TPOG TO €3apog ouvavtrioouv oAU Yuxpd oTpwuata agpa, Yuxovtal andtopda Kal UETATPE-
TIoVTal 0¢ KOUMATIA TIAYou TIou MEPTOUV OTO €3apog WG XaAddt. Ta koppdtia Tou rdyou mou dev mpoAafaivouv va Aw-
oouv Katd tn JldpKela NG TTWOoNG MPog To €5apog uropel va €xouv kat pEyebog auyou kat eivat duvatdv va Tmpo-
KOAETOUV KATAOTPOPEG OTIG KAANEPYELEG KAl APKETA OTidvia va Tpaupatioouv kat avBpwroug. To awvéuevo Tng Xala-
{ormtwong napatnpeitat mo ouxvd katd tn dtdpkela Tou Kahokaiplou.

EEayxvwon
‘Otav n Beppokpacia Tou meptBéAovTog eival pikpdtepn amd 0 °C kat n nAakr aktivoBoAia oAU évtovn, to xdvt e&a-
Xvaveratr og udpatuoug.
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®YZIKH B’ T'YMNAZIOY

» Xpnoigomoinoe Kal epApHOoE TIG €VVOIEG TIOU EHAOEG:

1. SZupm\npwoe TIG AEEELG TIou Aelmouv amd TO TMAPAKATW KE(ueEVO €TOL OTE Ol MPOTACELG TIOU Ba TPOKU-
Youv va elvat emotnuovikd opBEq:

a. O tpdémog dlddoong ™G BepudTNTAG MECW TWV OUYKPOUCEWV TWV SOUIKWY ABwvV Twv owudTtwv ovo-

pAaleTtal dlAd00n BEPUOTNTAG HE .ooveevvrevvveereeennns YAkd& ota omoia n diddoon g Bepudtnrag yiveral
oAU ypriyopa ovopdlovtal OgPUIKOL ... AvtiBeta, UNKA ota omoia n Beppdtnta dadidetal
pe TOAU apyd pubud ovopdlovtal BEPUIKOL ..ooooeveeecenvneneen

B. Otav doukol ABoL PETAKIVOUVTAL QMO TIEPLOXT] woevevvrrererenenee Bepuokpaoiag oe Teplox UKPATEPNG
................... Aépe OtL n BepudtnTa dadidetal e ..................... Me autdv Tov TPOTO 1 BegpudtnTa prno-
pel va dadoBel oTa ...cceeevee KAL OTA oo oWHATA AMNA OXL OTA ...weeeeee.e owuarta.

Y. H 31ddoon tng BepudtnTag pe pwtovia AKOPn Kal OTO ............... A€yetal JLABOON ME .....oo.......

2. Na xapaktnpioelg Ye Z TIG TIPOTACELG TO TIEPIEXOUEVO TWV omolwv eival emoTnuUoviKd opB6 Kat pe A autég

Twv ormoiwv eival emoTnuovikd Aavoacuévo.

a. M kahokaipvy pépa, mou 1 Beppokpacia Tou agpa eivat oAU UPnAr, ayyiloupe ouyxpoOvwg TO HETAA-
AKO TOpoAO Tou Tapabupou Katl To Papudplvo mepBAll. Alobavéupaote to TIOPOAO TIOAU Ce0Td Kal TO
pdppapo dpooepd. Autd oupBaivel, dOTL
— H Bepuokpacia tou petalikoU mopoAou eival ugnAdtepn amd Tou papudplvou mepPadiol, emeldn)

TO pdppapo eival BepUIKOG HOVWTNG, EVW TO METAANO BePUIKOG aywyogq.

— O Bepuokpaoieq Tou TOUOAOU Kal Tou TepPaldlou eival (oeq. To x€pl pag €xel xaunAdtepn Oeppo-
Kpaoia kat and ta duo. OepudnTa UETAPEPETAL KAl amd Ta dUo TPOG TO XEPL pag, duwg oto (o
XPOVIKG dldoTnua petapepeTal peyalltepn noodtnta Bepudtnrag and 10 HETANNIKO TIOHOAO Kal TTOAU
Aydtepo amd 1o papudpvo TepPAl, yiati To MPWTo eival Bepuikdg aywydg Kal To deUTepo Bepul-
KOG HOVWTNAG.

B. Otav BubBiooupe oe vepd Tou BPdlel To AKPO evdg oUpuatog, HeTA amd Alyo, aobavéupaote 1o AANO
dkpo Tou oUpuartog va Beppaivetal. Autd cupBaivel dLoTL
— Ané 1O vepd BepudTNTA HETAPEPETAL OTO XEPL UAG.

— And TO X€PL Hag YUXOG UETAPEPETAL OTO VEPOD.

— Amd 10 X€PL pag BepudTnTa HETAPEPETAL OTO VEPOD.

» E@dppooe TIG YVWOEIG O0OU KOl YPAYE TEKPNPIWHEVEG ATIAVTHOEIG OTIG EPWTHOEIG TTOU GKOAoOUBOoUV:

1. TMapampnoe tov mivaka 8.1. Mou vouilelg étt opeiletal n peydAn dagopd Tou Tapouctdlouv Ta UETAA-
Aa 0Tn BepuIkr) aywyludTnTa;

2. Av yvwpilelg dtL oTig eprjuoug umdpxel HeydAn dlapopd otn Bepuokpacia peTa&u nuépag kat vixrag,
OupBouAeUoou Tov Tiivaka 8.1 kal e€rjynoe ylati ol katolkol ¢ ouviBwg KAtaokeudlouv Ta OTITIA TOUG
and xwua kat vepd. MNati ol Toixol Tpénel va €xouv peydalo Tdxog;

3. Mmopeig va e&nynoelg yiatt:

a. Ta dumAd t¢dua ota mapdbupa Kpatolv o eoTd TO OMTL TO XEWWWvVA Kal Tio dpooepd TO KANoKai-
pL 0o ox€on He To TEPIRANNOVY;

B. To xwdvL ou OkemAlel TA OTIAPUEVA XWPAPLA TIG TIOAU KPUEG NUEPEG TOU XEWWWVA TIOAEG POPEG OwWleL
N 0odeld and TNV KATAOTPOYN;

Y. Tig KpUeg pépeg TOu Xelwva opdue PAAva pouxa;

3. O oUNAEKTEG OTOUG NAlaKOUG Bepuooipwveg eival Bappévol pe Halupo Xpwua;

4. NMatwvrag pe 10 €va YUpvo modl ota MAAKAKIa Kat e To AANo o’ éva pkpd XaAl oto pmdvio aioBdveoal
Ta mMAakdkla o kKpua. Autd onuaivel 6Tt Ta MAAKAKIa €Xouv WKpATePN Bepuokpacia and to XaAl; Artio-
AOyNnoe TV amndvrnor] oou.
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Méoa amd OladoxIKEG PETATPOTEG OAEQ Ol HOPPES EVEPYELAG KATAAYOUV Ot BepUIKN evépyela mou dla-
okopriletal otov agpa. Autd onuaivel 4Tl 1 ouvexng au&non Tng «KATavalwong» evépyelag otn yn 6a
TPoKaAéoel amepldoplotn auv&non g Beppokpaciag tng; Yrdpxel dladikacia mou va eurodiosl T ouve-
X1 aug&non; AlkaloAdynoe Tnv andvinor} oou.

Mdvw oe pa eotia B€ppavong undpxel pia xUtpa pe vepd mou Bpdlel. Me moloug TPOTOUG UETAPEPETAL
n Bepudra:

a. ané v eotia otov TuBPEva NG XUTPaAg

. and tov Tubpéva Tng XUtpag oto vepd

. and to vepd Tou MuUBuEva otnv erpavela

. and Tnv erm@dvela Tou vepoU OTov a€pa Tou TEPIBANOVTOG

arnd Ta Bepud TOoLKWHATA TNG XUTPAG OTO TIEPRAANOV.

o o< ™

Na avaAuloelg Toug unxaviopoug e Toug omoioug Bepuaivetal o aépag Kovtd oto €3agog pia nAtdAou-
ot Nuépa.

U

NEPIAHWH

H Beppdtnta dadidetal pe TPELG TPOTOUG: PE aywyn, JE HETAPOPA Kal e akTivoBoAia.

21 dlddoon G BepudInTag Pe aywyr) HETAPEPETAL evEPYELQ Ol ECOU TOU OWMATOG Amd TEPLOXEG ME
uPnAdtepn Bepuokpaacia Pog ANAeG pe xapnAdtepn HEXOL OAEG OL TEPLOXEG VA ATOKTNOOUV TNV dla Bep-
Hokpaaia.

>1n d1ddoon pe aywyr n BepudTTa UETAPEPETAL HECW TWV OUYKPOUCEWV TWV OOMIKWV ABwv.

YAkd ota omoia n Begpudtnra diadidetal pe aywyr) TMoAU ypriyopa €xouv peydAn Bepuikr) aywyludtnta,
elval Beppukol aywyol. Evw autd ota omoia dladidetal oAU apyd eival Beppikol PoOVWTEG.

2Ta uypd Kal ota agpla n Bepudtra dladidetal Kupiwg pe pelpata PETAPOPAS.

H duddoon Bepudmrag pe axtivoBoAia pmopel va mpayuaronoleitar akéua kat étav de pegohafel UAn
METAEU TWV CWUATWV.

ZUupwva Pe TIG oUyxpoveg amdyelg TnG GUOLKAG, N evépyela aktivoBoAiag petapépetal and 1ddpopepa
owudTia mou ovopdZovrtal wTovia.

Ta ewtdvia mou, dtav aroppoPndolv amd To dépuUa pag, Eokakolv To aiodnua tng féotng, Aéue OtL
aviikouv otnv umépuBbpn aktivoBoAia. M’ autd Aéue OTL n BepudtnTa dladidetal Kuplwg pe TNV ulépubpn
aKTlvoBoAla.

H oxUg tTng aktivoBoAoupevng evépyelag eEaptdral: and In OepuoKpasia Tou owuatog, To eppaddv Tng
EMPAVELAG TOU, TNV UPH KAl TO XPWUA TNG EMPAVELAG.

BAZIKOI OPOI
Aywyn AxTvoBoAia Oepuikol HOVWTEG
Pelpata petagopdg Bepudtnrag Oeppikoi aywyol dwtdvia

167



Me anépaon g ENnvikig KuB€pvnong ta didakTikd BiBAia Tou Anpo-
TikoU, Ttou lMupvaoiou kat Tou Aukeiou Tunwvovtal arnd tov Opyavioud
Ekddéoewg Adaktikwv BiBAiwv kat davéuovtal dwpedv ota Anudola
2xoAela. Ta BiBAia prmopel va dwatiBevral mpog nMwAnon, étav EPouV
BBASdoNpo Tpog anddelén tng yvnoldtntdg toug. KdBe avtitumo rou
dlatiBetal mpog nwAnon kat de PEpel BIBAMSoNUO Bewpeltal kKAey(tumo
kat o mapaBdmg dwwkeTal olUppwva pe TIg dlatdéelg Tou Apbpou 7
Tou Nouou 1129 g 15/21 Maptiou 1946 (PEK 1946, 108, A’).

ArtayopeUeTal n avanapaywyr) oroloudnmote TUNUaTtog autou tou PiBAL-
ou, rou KaAdrtetat and dikatwuara (copyright), j n xpron Tou o onot-
adnjrote pop@r, XwpIlc ™ ypart) adewa tou lMadaywytkou Ivotitodtou.
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