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Boyiatzep, o1 pikpoi t1a€iSiwte¢ tou §100TANATOC

To 1977 ekto€elOnkav and ug¢ H.M.A. 6Uo SiaoctnpdénAola pe 10 6vopa
Boyiatzep (Voyager) pe okond va CUYKEVIPWOOUV NMANPOPOPIEC YIA TOUG
e€wiepikoU¢ nAavhteg tou nAlgkoU PAG OUOTNUATOG. XZAPEPO Kal td Suo
Boyilatzep ouvexizouv 10 1a€i6I toug €€w and 1o nAIgKO pag oUoTNUa Kal
pHaG otédvouv nANpPoQopieg yia tov kOopo €Ew and autd. Xia Siaotnud-
nAola undpxel nxoypapnuévo pnvupa o€ 55 Siapopetkéc yawooec petacl
wv onoiwv Kal ta apxaia EAAnvikd, kabwg kal 8idpopol Axol and tnh yn
npokeigévou va a€ionoin®olv yia tnv avayvwpion pag and twxov e€wyni-
va, Vohpova ovia. H npayyatonoinon evog tétolou ta€iSioU anaitovoe 1epd-
oua nood evépyeiac. Kdbe Siaotnpdénnolo, nou zlyize 815 kg, xpeidoin-
ke otnv egktd€euon tou 700.000 kg kavoipa. H xnuikA evépyelia autwv
WV Kauoipdwv petatpdnnke o Oeppikn. H gvépyela yia tn Agitoupyia twv
opydvwv nponAde and tn 81a80XIKA UPEIATPONA NUPNVIKNG GE OEPUIKN Kal
1€eAIkd o€ NAEKIPIKA €vEPYEIa. ZupnANPWHATIKA XPNOIYONOINONKE Kal N
evépyela akuvopodiag andé tov nAio.

Xe qutd 10 Kepdnaalo 6a pdboupe yia ug SIAPopPeEG LOPPEG evEPYEIAG, Tn
peatponn tng evépyelag and pia popen o€ dAAn kKabwg Kal yia th Siath-
pnon tng evépyelag.
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Eikéva 5.1.
«lup 0 aellwov» dwrid n awwa: Aia dapkols arayrs.
HPAKAEITOX
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8" kai MepiBdAlov

Eixdva 5.2.

Koupéir.
MetpeAaikds otaBudg mou kaiyetar katd ) didpkela Tou MoAE-
pou tou llepakou KéAmou. H xpnowornoinon evépyelas eivat
anapaitm yia m Aetroupyla e avBpwruvng kowwviag. Ouwg
0€ TTOMES MEPUTTWOELS, UMOpel Va MPOKAAEDEL OLKOAOYIKES KaTa-
OTPOPES.

Eixdva 5.3.

Nagopetikd ottywdtuna and mv kivnon evog PAfuatog kabwg
Slarepvd éva urdo. Apxika kwveltat pe tayutnra 800 mfs. ‘Exet
evépyela. [pokaAel LeTaBOAES.

ENEPFEIA: MIA GEMEAIQAHZ ENNOIA THZ ®YZIKHZ

Ot apxaiot ‘ENAnveg @Ndco®ol avadntnoav Ta oTolxela amd ta
oroia aroteAeital 0 KOOUOG Kal TPOOTIABNCAv va epUNVeUTOUV TIG
peTtaBoAég mou oupBaivouv otn euon. O AploToTtéAng mioteue OTL
0 KOOMOG OUuyKpOoTeiTal amnd T€ooepa OTolXelq, TN PWTLd, TO vePO,
T yn Kat tov agpa. And autd to «Tup», dNAadr n QwWTLd, CUM-
BOAle TIq ouvexelq aMaygg mou PAErmoupe yUpw pag. O Hpd-
kAeltog Bewpouoe OTL uOvo TO TUp elval To TPWTAPXIKO OToLXelo
and 1o oroio yevviolvtal 6Aa Ta Ovta KAl 0g Qutd emavépyovTal.
To mup de xdveral, al\d naipvel KABe TOOO JLAPOPETIKEG LOPPEG
kal mepvdel and didpopeg karaotdoelg. Oha Ta umndlouma al\d-
Couv: «ta ndvta pew. ‘Etol, ya mpwtn ¢opd otnv lotopia euga-
vitetal n avtiAnyn g dlampnong evog PeyéBoug (Mup) To oroio
propel va al\dlel pop@ég, ald Ttelikd dlatnpeeitat (eikdva 5.1).

H mapardvw drioyn tou HpdkAetrou emaviiA@e OTO TPOOKAVIO
Tov 170 aldva PE TNV €l0aywyrn HUag Kawvoupylag yla TV emnoxn
aut) évvolag: g evépyelag. O épog xpnoyLonorienke apxikd and
Tov Fahikaio, xwplq Suwg erotnuovikd oploud. H pia g AéEng
elval apxaloeMnvik and to ev (U€oa) kal €pyo, dnAadny onpaivel
TNV €0WTEPLKA KAvVOTNTA KAmowu va mapdyet €pyo. MOAG Ouwg
npwv and 200 nepimou xpdvia n €vvola anéKTNoe EMOTNHUOVIKO TEpLe-
xouevo. OL puakol aflomolvtag Tnv €vvola TnG evépyelag Katd-
pepav va meptypdyouv pe eviaio Tedmo gavoueva, Onwg Ta Kivn-
TIKG, TA BePUIKA, TA NAEKTPIKA, TA QWTEVE, TA NYNTIKA Kal Ta Xnut-
Kd, Ta ornola wg téte avrtipeTwrtiCovtav wg aveEdptnta HETAEU Toug.

2TIG apX€G TOU elkooToU awdva, n évvola NG evéPYelag armoTe-
Aeoe Tn Bdon ywa va datuniwbouv dUo amd TIG oUYXPOVEG PUOLKEG
Bewpleq: n Bewpla NG oxeTkdTNTAG KAl N KBAVTIKY Bewpla kat e&e-
AixBnke o€ KevTplKr evoromTik évvola TNG YAWOoOoAg Tou XPNOolo-
moloUv ol Quaolkol yla va Teptypdyouv Ta Qavopeva Tou PENETA N
EMOMUN TNG QUOIKAG. Erum\éov, n evépyela eival n évvola ou ouv-
B€el TN QUOIKN e TIG ANEQ PUOIKEG ETILOTHEG Kal TNV Texvohoyia.

2AuEPa ONol eluaoTte €EOIKEIWMUEVOL PE TNV €vvola TNG evEPYEL-
ag (ekkéva 5.2). Evépyela pe ™ popdr] TNG akTivoBoAliag €pxetal
otn yn and tov Ao, TIEPIEXETAL OTIG TPOPEG TIOU TPWHE Kal dla-
mpel T Cwn. MapdAo mou n evépyela eivat n 1o SLadedOUEVN
€vvola OTIG QUOIKEG ETIOTNMEG, O OPLOMOG Tng elval Wlaitepa
duokoAog. Mwg Ba mpooeyyioouue v vvola NG evéPyelag;

O dpopgag dtav TpExEL, €xel evépyela. O AANG dtav dd, €xel
eniong evépyela. Ma yAdotpa mou mEPTeL amnd €va PIaAKOvL €xel
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apket evépyela kKat Boulldlel v opo®r) evdég autokivrtou. Ot
dvBpwrol, Ta {wa, Ta PUTA, Ta dldPopa avTikeiyeva €xouv evép-
vela. Qotdoo, mapatnpoUue Ta anoteAéouara tng evépyelag puévo
oétav ekdnAwvetal éva awvouevo, pia HeTaBoAr. Aéue 6Tt étav
evépyela peta@épetal and éva owpa oe AN 1 HETATPEMETA
arnd pa pop@r) oe AAAn, mpokalei peTaBoAég (eikdva 5.3).

levikdTEPQ, N evépyela epPavileTal e SIAPOPEG HOPPEG, HETA-
TPéNMeTal amd Mia pop®r o€ AAAN, aAAd Katd TIG HETATPOMEG
NG n ouvolikn evépyeia diatnpeital. O uroAoylopdG TG evép-
YEIQGQ TIOU HETATPEMETAL and pia HopPry o ANAN 1] HETAPEPETAL
and €va owpa oe AANO JIEUKOAUVETAL OE PEPIKEG TIEPUTTWOELG HE
v eloaywyn evog véou puolkoU peyEBoug: Tou épyou.

5.1

‘Epyo ka1 Evépyeia

H A€En épyo xpnowomoleitat otnv Kadnuepwvry (wr) pe dlagpo-
PETIKN onuacia and autrv Pe Tnv omoia Tn XPnollomnoloUye ot
Puokn. MNa napddelypa, oL TePLooOTEPOL Aéve OTL N KATAOKEUN
g Yépupag Piou-Avtipiou ritav €va SUOKOAO E€pyo.

H npwtn avtiAnyn yia v évvola tou épyou @aivetal 4Tl Tpo-
gpxetatl and toug apyxaioug ‘EMnveg. Anuioupyrbnke wg armoTé-
Aeopa TNG MPooTdleldg Toug va epunveloouv nwg eival duva-
Tév va avupwbel €va BapU avTiKe(uevo aokwvtag WIker) duvapun
pe T Ponbela evdg poxAou (eikéva 5.4). XTI apx€g tou 170u
awwva o Mahihaiog cuvéAaBe Tov OUCLAOTIKO XAPAKTAPA TNG €VVol-
ag. Mapatnpwvrag tov TEOMo nou Tonobetoloav MAcodAoug OTO
€dapog, dlariotwoe OTL TO AMOTEAECHUA MTAV CUVOUAOUOG TOU
Bdpoug Tou oPuploU ToOU XPnOoluoTioloucav kat Tou UYoug armod
TO oroio €nepte (ekdva 5.5). H duvaun (BApog) kat n HeETATO-
mon (UYog) ¢aivetal va ocuvdgovral pe kdamolwo Tpdmo. To 1829
o Fd\\og Qualkdg Kopldhig amokdAede To yvOuevo g duvaung
Je tn petardruon, €pyo.

2AUepPqa, Ye TNV €évvola Tou €pyou Teplypd@oupe Tn petagopd
1 T petatpor g evépyelag Katd tn dpdon wag duvaung. MNa
napddetypa, étav Taktomnolelg TN BBAOONKN gou kat aveBdlelg Ta
BBAla arnd to XaunAdtePo PAPL TG OTo UYWNASTEPO, Ba Koupa-
oteiq. Ta BBAia, péow TG dUvaung TOU TOUG QOKElG, amoktouv
evépyela. Amd Tov opyaviopud oou PeTapEPETaL evépyela ota BIBAla
KAl yla va TNV avan\npwoelg, Ba xpelaotel va ¢ag. Xpnoylorol-
oUlE TO QUOIKO UEYEBOG €PYO Yla va eKPPACOUNE TNV TIOOOTNTA
evépyelag mou petagépetal and eoéva ota BiRAa.

‘Epyo éuvaunc

‘Otav avuywvetal orolodnrnote owpa, acketat o’ autd wa
dUvaun Touldxlotov {on pe 1o Bdpog Tou. Aéue OTL n duvaun
napdyet épyo mdvw OTO OWMA. XTnv elkkéva 5.6 o aBANTAG avu-
Pavel TNV Jndpa ackovrag o’ aut) duvaun. Oco n undpa ave-
Baivel, n duvaun napdyel €pyo navw tg. Otav o abAntg kpa-
Tdel akivntn Vv pndpea, n duvaun dev mapdyel €pyo.

olkn

s“ Kai loTopia

Eixdva 5.4.
To Kopttodk TG etkovag avuuvel lkoa tov natépa tou. 0go
Mo Kovtd Bpioketal o natépag otov Géova mePLOTPOPG, T600
Uikodtepn elvar dUvaun mou aokel To kopttodkt. H 15éa va ouv-
defel n OUvaun mou aokeftat og €va OWUQ e TN WUETATOMION
anodidetar otov Apxiundn (3o¢ mX. awvag) kat otov Hpwva
tov AAe€avdpéa (1og pX. awvag).
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8" kai loTopia

hy

L
—

Eixdva 5.5.
‘000 YnAdtepa onkwvel T xéot ToU 0 EPYATNS Kat 600 Bapu-
Tep0 elval 0 opupl, 600 Pabltepa To Kapgl eloXwpel OTO
ndtwua. Avti n naparripnon odnynoe tov fakkalo va ouvdé-
gL ™ dUvaun e T Letaromion.

Eikéva 5.6.
0 abnuiq aokel duvaun (F) oty undpa mou mpokaAel v
aviyworj g o Upog h. Adue 6t n F napdyet €pyo otnv pnd-
pa. Evépyela petapépetat and tov abAnti oty undpa. O abAn-
¢ Koupdletat.
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Eikéva 5.7.
To éoyo wag duvaung uropel va eivat Betkd 1 apvnTikd. (a)
To dhoyo aokel duvaun oto kdpo. To kdpo petatomiletal H
duvaun kat n petatdruon €xouv v Bla katevbuvon. H dovaun
napayet Betikd €pyo. (B) H toouliBpa aokel duvaun oto maudl,
mv BN, mou avtiatéxetat oty kivorj Tou. H TolBr kat n peta-
téruon elvat avtibetes. To €pyo ™S TPIIG elvat apvnTikd.

Eixdva 5.8.

To aydpt mou kaBetat 010 petafwtd xaAdt wetaroniletal ndvw
oto ndrwua katd Ax and pa optldvtia duvaun F nou aokeltat
ané 1o kopitol. H duvaun tou Bdpous w kat n Fy eivat kata-
KOPUPES Kal EMOUEVWS KABeETeq 0T peTatomion. Aev mapdyouv
€pyo 1 10 épyo Toug elvat (0o e to 0. H duvaun F mou aokel
10 Kopltot elval mapdMnAn ot uetatomion kat napdyet pyo.

Ano t &aptdral To EPyo HIOG SUVAUNG;

‘Ooo BapuTtepo eival éva owpa to omolo avuPwvelg, TO0O TEPLO-
odtepo koupdleoal, d10TL mapdyelg peyahutepo €pyo. Anhadr, To
épyo eEaptdrat and Tn dUvaun Tou ackeltal oTo owua. EmmAé-
ov, n dpactnEldtnTa Yivetal mo KOUPAoTIKA, av TO OWUA TIPEMEL
va avuPwBel oe peyalltepo Ugog. Apa, To €pyo eEaptdral Kat
and TN METATONON TOU CWUATOG.

levikd, pua duvapn mou aokeltal o’ éva owua propel va napd-
vel épyo (W) mdvw o’ autd Otav TO Oowua HETAKLVE(Tal. ZTnv
am\ouotepn TepimTwon, omou n duUvaun eivar otabepry kat to
oWpa MeETaKlveltal katd tn dlelbuvor] Tng, To €pyo opileTal wg
TO Yywvopevo Tng duvaung emi Tn METATOMION TOU OWUATOG.

AnAadn:
‘Epyo = AlUvaun x Metatdron
| OUUBOAKA:

W=F- Ax (5.1)

Movadeg Epyou

To épyo elval mapdywyo péyebog Kal emouévwg n povdada tou
npokUmnTtel and Tov oplopd Tou. Amd Tn ox€on 5.1 BAénoupe OTL
n povdda tou €pyou eival n povdda tng duvaung emni T pova-
da Tou prkoug. Xto dlebvég ouotnua povdadwv (S.l), n duvaun
petpiétar oe N (Newton) kat n peratérion oe pérpa (m), omod-
Te TO épyo petplétat oe N.m. H povdda autr ovoudletal Joule
(TZAouN) 1 ouvteTunpéva J Tpog Tiur) Tou AyyAou ¢uotkoU TG
Mpéokot TTAouA (J=Joule).

Elvar Aowrtév:

1J=1N-m

kal Ta MoAarnAdold tou, 1 kd=10°J kat 1 MJ=10° J.

Apa: ‘Epyo 1 Joule mapdyel duvapun 1 N mou aokeital oe
OWHa To omoio perartomi{eTal Katd 1 m, Kard Tnv kateUuduvon
™ng dUvapng.

MNa éva uiho mou méPTel and UPog 1 m, To €pyo Tou RApouq
Tou eival pepikd J, o apolBapiotag napdyel €pyo HePIKA kd, evw
TO €PYO YlA TO OTAUATNUA evOG POPTWHEVOU POoPTNYoU TIOU KIVel-
Tal ye 100 km/h elvat pepikd MJ.

MepINTWOEIC EPyoOU

To €pyo prnopel va eivat Betikd, apvntikd 1 undev. Eival Beti-
k6 étav n duvaun €xel Tnv dla Kateubuvomn pe TN PETATOMION
Tou owpatog. Anhadr, étav n duvaun mpokalel Tnv kivnon, onwg
oupBaivel ye tn duvapn Tou aokel To dAoyo otnv ewdva 5.7.a.

Elvalr apvntikd dtav n duvaun €xel aviibetn kateuBuvon and
petatdmion Tou owuartog. Ankadr, étav n duvaun avritibetal oty
kivnonm, énwg oupBaivel pe ™ duvaun g TPRHG oy ekéva 5.7.6.

Eivat undév étav n dielbuvon tng duvaung eival k&betn otn
dlelbuvon g petardmong. MNa mapddelyua, ya pa optdvria
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kivnon to épyo Tou Bdpoug w 1} NG duvaung ompleng Fy oou-
Tal ye 1o Undév (eikdva 5.8). H duvaun F mapdyel épyo, evw ol
Fn kat w, oxt.

YrnoAoyIcUOC EPYoU OTAOEPNC SUvalUNG

A. Auvaun napdAAnAn PE T HETATONION

‘Eva piAo méptel oto €dagog and Uyoqg h. Mdco €pyo mapd-
velL 1o Bdpog ndvw oto UAAo;

Enedn to uiAo Kiveltal oe katakdpupn dlevbuvon, dUvaun Kat
petatdrion €xouv Tnv Bla katelBbuvon, omdTe TMPOKUTITEL

W,=w-Ax, W,=w-h

Otav évag apolBapiotag avugwvel pa pndpa Bdpoug w oe
Uyog h, aokel ouvoAikry duvaun (F) oe auth avtiBetn pe 1o BApog
™mg (F=w).

Moéoo eivar to épyo tou Bdpoug TG undpeag kartd v aviyw-
on ™m¢ kat néoo to €pyo NG duvaung F mou aokel o abAntig
oty unadpeaq;

To Bdpog (w) ™G unmdpag Kal n MeTatdmnion tng €xouv avtibe-
Teq Kateubuvoelg (eikéva 5.9). Emopévwg, to €pyo Tou Bdpouqg
mg undpaq elvat apvntiko:

W,,=-w-h

AvtiBeta, n duvaun F mou aokel o apoiBapiotag otnv undpa
kal n peratdéruon Ing €xouv Tnv Bla kareuBuvon (eikéva 5.9).
Enopévwg, 10 €pyo Qg F elval BetTikd:

We=F-h

B. Auvaun nAdyia O OXEoNn LE Th UETATOMION

ZUpoupe pia BaAitoa mdvw oe oplldvtio €dagog (eikdva 5.10).
Méoo épyo napdyet n duvaun rmou ackouue otn BaAitoaq;

AvaAUoupe Tt dUvaun oe duo ouviotwoeg (F; kat F,): H Fy elval
TMapdMnNAn kat n F, kdBetn mpog tn petatdruon. To €pyo NG
ouvioTwoag Tou elval kdBetn otn petartdrion eival ndvrote {00
pe undév: Emopévwg, to épyo tTng duvaung (F) toodtal pe to yivo-
pdevo Tng MapdAANAng ouviotwoag (F) emi ™ petardmon:

WF=WF1=F1 AX

Moéoo épyo mapdyetat and 1o Bdpog Tou matdiou, otav autd
kateBaivel tnv tooUANBpa (elkdva 5.7);

H toouArBpa eivat éva erminedo MAAYl0 wg TPog To opllévTIio
€dapog. Kdbe té€tolo eninedo ovopdetal KeEKAUEVO 1) TIAAQYLO eTti-
nedo.

To Bdpog Tou madloU ToU KIveltal 0TO KEKAUEVO EMIMedO €XEL
kateuBuvon TAdyla og ox€omn He TN Petatomnion tou radiol (eo-
va 5.11). ‘Etol, ywa va unoloyiooupe 10 €pyo Tou Bdpouq Tou,
MPEMeL va To avallooupe oe dUO OUVIOTWOEG: pla KABeTn oto
KEKAUEVO emimedo (w,) Kal pia mMapdAAnAn oe autd (w,). Omndre,

™

il

—
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Eikdva 5.9.
AveBalouue oAU apyd pe o xépt pag o TouAo katd dog h.
H ddvaun F elvar ehdyiota peyaAdtepn and to Pdpog kat €xet
mv (dla kateuBuvon e T petatomion. To €pyo g elvat Bett-
Kk0: W=F-Ax=F -h. H popd tou Bdpoug kat g petatdriong eivat
avtifetes. To &pyo Tou Bapous elvar apvnTikd: We=-w -Ax=-w -h.

F

Eikéva 5.10.
H duvaun F avaAdetar oty F; kat v F, H F, dev mapdyet
épyo, ywatl eival kabetn otn petatomon. H F; eival rapdAnAn
ot petardruon kat napdyet €pyo.

Eikdva 5.11.

To Bdpog avaAletal ge dUO OUVIOTWOES, TV Wy Kat Wy H w;
elvat kabetn otn uetatomon kat dev mapdyet €pyo. H w, eivat
napdMnAn kat mapdyet épyo.
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oUupwva pe Ta mponyouueva, To €pyo (W,) Tou BApoug Tou Tmal-
dloU TPOKUTTTEL:

W, =W,,=w,- Ax

— ApaoTtnpioTnTa
‘Epyo dUvapng
» Na ouvdéoelg pe Tn Boribela evdg vrUATog éva dUVAUOUETPO He KIBwTo pdalag 1 \ /
kg. { \.
» TpdPn&e To KIBWTIO WOTE va Kiveltal pe otabepr) Taxutnta ndvw oto Bpavio oou, \
KPATWVTag To VAPA MapdAAnAo mpog to Bpavio. o\F
» [lowa eivat n &voelEn ToU SUVAUOUETPOU;
» atl npénet va aokelg duvaun oto KIPWTIO WOoTe va Kwveltal ue otabepr taxutnia;
» YroAdywoe to €pyo autrg tng duvaung, otav uetartortiCels o KBWTo and T uia dkpn Tou Bpaviou cou otnv AAAn.

Napadeiyua 5.1

‘Evagq abAntriq Tng dpong Bapwv avugwvel Tnv pndpa mnou €xel Bdpog 2.000 N and to €da-
®og oe UYog 2 m. Mdéoo €pyo mapriyaye o abANTig;

Baowi cEiowon
W=2.000 N W, (épyo) W=F- Ax
Ax=2 m

Auon
Brijpa 1: Zxedidloupe Tig duvduelg mou ackouvrtal otnv undpa:
a) Arné andéotaon to Bdpog w, B) and enaer) n duvaun F mou aockel o abAnmMq.
Brjpa 2: YrmoloyiCoupe tn dUvaun mou ackel o abAntgq oty undpa.
lMNa va avuywoel v pndpa, o abAnmmg Ba mpénel va ackrioel duvaun F Touldxiotov (on pe to BApog Toug.
Bripa 3: Epappdloupe ) Baoikn e&lowon:
H dUvaun F kat n petardéruon Ax €xouv (dleq kateubuvoelg. Apa
W=F-Ax, 1 W=2.000 N-2 m, 1 W=4.000 J

olkn
kai Maénparka

S

To épyo Tou Bdpoug dev e&apTdral amd Tn perarémon mapd pévo amo Tn
diapopd UYoug petafu apyikig Kai TeAIKRG B€ong.

Apnoe éva owpa va néoel kKatd PrRKog evog kekApévou erunédou (AB). Yro-
Aoyloe To €pyo Tou Bdpoug.

Apnoe To owpa va méoel katakdépupa amd To A oto [ kal otn ouvéxela
onpwée 1o Mdvw oTo optZdvtio emninedo and 1o IN €éwg To B. YroAdyloe twpa
o épyo Tou Bdpoug.

AnodeiEe ot wi/AF=w/AB 1 wy-Ax=w-h , § Wy, =W, dniadrj 6T T0 épyo
Tou Bdpoug eivat To (Blo eite To owua akoAouBel To dpduo AB eite Kiveltal
kataképupa arnd to A oto I, ondte 1o €pyo eivat Wy=w-h kat otn ouvé-
Xela Kiveltatr opiZdévria péxpt to I, ondte 1o €pyo Tou BApouqg eival pndév.

IMopotionoe to duo YOUUOOXLOoUEVE TElYmva Tov oxfjuatoc. Taganjonoe Gt
€xovv (oec ywvieg. Ouunoov ad To UoBNUOTXAG OOV TOV 0QLOUG TOU NULTOVOU
YOViog.
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Auvapiki—KivnTIKR evépyeia

5.2 AUo BaOIKEG HOPPEG evépyEIag

t h
H evépyela eupavifetal pe TOMEQ HOpQEG. 2Tn ouvéxela 6a . hy | 3
MeAETNOOUNE TIG dUO amd TIG OUVNOEOTEPEG LOPPES TNG EVEP- - 5:1 : ! 5 qu l
YEIOG, TN SUVAMIKA Kal TNV KIVATIKA. = — Sl E
- = 2 :. * :_ 3
Auvauikn evépyeia ;
Avuvelg Tov KUAVOPO TIoU TApLoTAvETaL oV elkéva 5.12 pe ota-
Bepr} TaxUTTa aokwvtag o’ autd duvaun avtiBet Tou Bdpoug Tou. my ﬁ m2
‘Ooo peyahUtepo eival To BApog Tou KUAVEpoU Kal 600 peYaAUTEPO } f
TO UYPog OTo Omoio ToV AVUYPWVELG, TO0O TMEPLOTOTEPO Ba CUOTIELPW- — D f: " h
O£l TO EAATAPIO KATA TNV TTT@oT Tou. AuTd onuaivel 6Tl TO00 TepLo- {1 = == 3{2 |

o6tepn evépyela €xel peTapepOel otov KUAMVOpO (ekéva 5.12).

Auvauikn gVEPYEIa Kal BAPOC
Eikéva 5.12.

Mdéoo eivat to épyo ™G duvaung mou avuPwver tov KUAwvSpo; H Mapéyovreq and Toug onoiouc eEaptdral n Bapuries Suvaukr
SUvapn pe v orola avuwvelg Tov KUAVSPO elval akpB®G (0N HE  evépyeia oupatos. (o) To oupa wdlag m, 6tav Ppioketar o
TO Bdpog Tou (W), ondte To €pyo ™Q (W) elval (0o pe To yivOue-  peyalitepo Ugog, mpokade! peyaAitepn mapaudpewon. (B)
VO NG dUvapng, SnAadr Tou BAPoUS Tou KUAVSPOU, €Ml To UYOQ Z({Jua dimAdotag pdZag mpokael oto eAatriplo peyaAdtepn napa-
(h), oTo omoio avupdvetal (ekéva 5.13). Aéue 6L To owpa mou  HOPPUIT
avuPwlnke €xel amoktoel BapuTikh Suvapikn evépyela (Usyvapms)-

H Baputiki 3uvapiky evépyela TOU owuparog eival ion pe 10
€pyo TnNG duvaung mou 1o aviuPwoe. Anhadni:

U=W=w-h

levikd, éva owpa mou €xel Bdpog w kal Bploketal oe UYog h o
aré kdrolo opllévtio eminedo €xel BAPUTIKY SUVAMIKY eVEPYELQ .
(eikdveg 5.12, 5.13): c h

UéuvaulKﬁZW' h=m- g -h (52)

2TV mapandvw €kepacn N PApuTIK) SUVAUIKY evépyela eival
avdhoyn Tou UYouqg. Ao mou uetpdue OUwG TO UYoG; Zuvhnbwg y
peTPdpe TO UYoqg amd pia oplfdvria erpdvela, onwg g 0AAao- 9 “j‘““
oag, Tou dpduou 1} Tou darmédou, TMou KABe Qopd Slaléyoupe |
euelg. H Baputikr) duvaplkry evépyela avaQEpPeTal 0e [ia erepd- “7€=g...": : 1
vela and tnv oroia petpdue To UYPoqg Kal otnv omola Bewpoupue
OTL €xel TNV TN PNJEV. w

Emniong, unopoulpe va mapatnprjcoupe 6Tl n BapuTikh duvapi-
K evépyela mou €xel éva owpa otc KAamolo UYog eival ave- Eiéva 5.13.
EApTnTn amo 1o dpopo mou akoAoUBnoe yia va Bpedei 0° auté  H dlvaun F mou aokel To xépt otov kUAWSpO elvat ion e To
TO UYog (ewbva 5.14) . Bdpog Tou KuAivdpou w: F=w. To épyo g ddvaung F eivat ioo

e We=F-Mx 7 We=w-Ax 17 We=wh.

{ Eixdva 5.14.

AveBdloupe wa nétpa Bdpous 100 N oe Upog 2 m e Tpelg
TP0MmouS: (a) aokwvtag katakdpugn Suvaun 100 N, B) ompw-
xvovtds e duvaun 50 N oe éva kexhiévo eminedo urkoug
4 m Kkat (y) aveBdovrds t dtadoxikd oe 4 okaAondua Uyoug
0,5 m 10 kaBéva. Kat 0Tiq Toelq mepUTTWoelg T0 épyo Tou BApous
elvat o (B0, H nétpa anéktnoe Paputiky Suvauikr evépyela o€
oxéon e o €dapog 200 J.
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Eixdva 5.15.
To éoyo G dUvaung mou Teviwvel Ta Adotxa ™G opevtovag
LooUTaL ye T QUVAUIKI EVEDYELQ TTOU QUTA QmOKTOUV.

RUILS n
8" kai AGAnTIoNGGg

Eixdva 5.16.
H abAritpla éxet duvauik) evépyeta, enewdn Pploketat ae kamoto
Upog and 1o €dagog. To Kovrdot Exet SUVaKI EVEPYELQ, Emel-
31 elval mapauopPWEVo.

‘Eva iAo pe pdla 0,1 kg éxel Bapog mepimou 1 N. ‘Otav Bpi-
okeTal 0g UYPog 1 m amd Tnv erm@dvela TG yng, €xel BApUTIKA
duvapikn evépyela fon pe 1 N-1 m=1 J. To {dlo ur\o, av Bpe-
Bel oto B0 UYPog mdvw amd Tnv ermpdveld TG OeNvng, €xel
MikpOTepn dUVApIKY evépyela yiatl €xel JIkpdTepo BAPOgG.

AUVOUIKA EVEPYEIO Kol SUVAUEIC

‘Evag mAaviitng mou meplpgpetal YUpw and Tov Ao €xel Bapu-
TIK duvauikn evépyela ASYw NG BAPUTIKAG AKTIKNG dUvaung
mou aokel 0 NAog otov MAaviT. ANA Kal éva NAEKTPOVIO ToU
mepLpEpeTal YUpw amd Tov Tupriva evog atopou €xel NAEKTPLKN
Ouvauikn evépyela AOYw TNG €AKTIKNG NAEKTPIKNG dUvaung rmou
Tou aokel 0 Tuprvag.

Auvapkn evépyela €xel emiong pa teviwpévn xopdn, €va ou-
MMIECUEVO €AATHAPIO 1 HIA TIAPAUOPPWHEVN UMAAA. X OAeq TIQ
napandvw MEPUTTWOELG, N TMapaudpPwon elval eAaoTikr], dnAadn
Ta CWPATA EMAVEPXOVTAL OTNV APXIKN TOUG KatdoTaon étav nayel
va aocke(tat n dUvaun mou Ta Tapaudppwoe. Kdbe owua mou
€xel unootel eAaoTIKA MapaudpPworn, €xel dUVALIKY EVEPYELQ, TTIOU
egaptdral and to péyebog g napapdpewong tou. H duvapikn
evépyela KaBevog amod Ta owHaTa auTd 1IcoUTal PHE TO €PYO TNG
dUvapng mou Toug AaoKAONKE yia va Ta TAPAHOPPWOEl (ElkO-
veg 5.15, 5.16).

Ano Tt EapTdatral n SUVOUIKNA EVEPYEIO

H duvaukn evépyela mou €xel éva owua uropel va petaoyn-
patiotel oe AAN pop®n evépyelag 1 va HeTapepBel oe KAMoLo
AMN\O owpa pe GANN Lop®r.

levikd, av 0’ éva owpa aokeltar duvaun, To cwua €xel duva-
Mk evépyela Tou eEaptdral and 1o MEyebog Tng duvaung,
Béon 11 ™MV kardotaon (MAPAUdOPPWOT) TOU OWHATOG Kal dev
eEaptdral and Tn dladpour| (Tpoxid) Tou akoAoubnoe To cwua
yla va ¢8doel oe auti m B€on 1 Vv katdotaon (ewdva 5.16).

NMapadeiyua 5.2

prndhag eivatl 0,8 kg, va umoAoyioelg:

Aivetal n emrdxuvon g Baputrtag g=10

Katd v npaypatonoinon plag eAelbepng BoAng otnv kaAaboogaiplon, n urdAa
aveBaivel og UPog 3 m and to €dapog Tou ynmédou. Av yvwpilelg 6Tt n pdla g

i. Tn BapuTiKr} SUVALIKY) EVEPYELD TIOU AMOKTA 0e ox€on (a) pe To €3agog Kat
(B) Me TO Ke@AAN Tng maikTplag g onoiag To UYog eival 1,90 m.

ii. Tn petaBoAn g duvauikng evépyelag TG pndAag, av yvwpilelq étt étav n pnd-
Aa @elyel and Ta xépla tng maiktplag, Ppioketal oe UYog 2.5 m and to £0a-
Pog (a) oe ox€on e To €dagog Kal (B) o ox€on pe TO KEPAA TNG malkTplag.

h;=2,5 m

‘Yyn: hy=8 m, h,=1,9 m ii. MetaBoAr} NG SUVAUIKNG eVEPYELAg

sec?
Baow ciiouon
m=0,8 kg i. Baputikny duvauikn evépyela Us=w-h
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Auon
i. Bua 1: YmoAoylopdg twv ugav amé ta emimeda avagopds: (a) hy=h;=3 m (B) hg=h-h, 1} hg=1,1 m
Brijpa 2: Epappoyr) Tng BaAcikrig oxéong

Eninedo avapopdg 1o £€da¢og Emimedo avagopdg 1o KEPAAI TnNG maikTpiag

Us, =m-g-h, N Us, =m-g-hg |
m m
U, =(0,8 kg)-(10 —2).(3 m Us, = (0.8 kg)-(10 —2)~(1,1m) 7
o s s
Us, =@N)-@m) 1 Us, =@N)-(11m) 1
U =24J U =88

ii. a. MetaBoAr} TnGg duvaplkng evépyelag oe ox€on e To €dapog: AU=U;—U,
m

Up=m-g-h; =0,8-10 —2-2,5m=20J, AU=24J-20J 5 AU=4J
s

B. MeTaBoAr} TNG SUVAUIKAG EVEPYELAG OE OXEOT We TO KEPAN Tng maiktplag: AU = U'T - U;\
, m , ,
Up=m-g-(hs —h,) =0,8Kg-10 50,6 m=4,8J AU =88J-48J 1§ AU =4
S

Mia onpavtiki maparipnon: H petaBoAry Tng duvauikhg evépyelag dev eEaptdtal and Tnv emepdvela oe OXEon e Tnv

oroila UETPAG TN duvauikn evépyela.

Kivntikn gvépyeia

MapakoAouBwvtag évav aywva oealpoBoAiiag mapatnpeig ot
TO X€PL TOU aBANTY Kpatwvrag tn oeaipa daypdeel pia Tpoxid
(ewdva 5.17). Katd m piyn 10 X€PL TOU ABANTA aokel duvaun, n
omola mapdyet épyo mdvw otn ogaipa. ‘Otav n oeaipa arokTr-
oel kdrola Taxutnta, o abANnTAg avoiyel To X€PL TOU Kal N opai-
pa ektofeleTal. XTn OUVEXELD, DlayPAPeEL i KAUMUAN Tpoxid Kat
npooyelwveTal oto €3aog. XTo onuelo mpooyeiwong mpokahel

napaudpewon oto €dapog. H kwvouuevn opaipa €xel evépyela.
levikd, kKABe oWMA TO OMMOoI0 KIVEITAI €XEl MIO HOPQPN eVEPYEIAG
n omoia ovopdderal KIVNTIKA €vépyela.

Ao noIouG nmapdyovtes eEApTAtal h KIVNTIKA EVEPYEIQ;

210 mponyoUpevo Tapddetypa, 60o peyaAltepn eival n taxu-
mta TG ogaipag, T6oo PeyalUtepn eival kat n AakkouBa Tou
avolyel oto €dapog. Ag peletriooupe AA\O €va Tapddelypa PeTa-
BoArig mou mpokaAeital €€ artiag ™G KvnTikAG evépyelag. Me éva
opupl ktumdg éva kapel. Otav 1o opupl ouvavtd To Kap®l, €xel
kdrola tayxutnta. To opupi otapatd kat To kapepi dieloduel aTov
EUAVO TOI(XO.

Ané t e&aptdrat To méoo Ba dieloduoel T0 KapP{ aTov TOiXO;
— Ané v taxutnta Tou opuplol. ‘Oco peyalltepn eival n taxu-

TNTa ToUu oPuploy, Téco peyalutepn eival kat 1 dieloduon Tou

Kap®Lou.

— A6 n pdda tou opuplol. ‘Eva opupl peyalitepng pdalag, mou

Kiveltal pe tnv dla taxdtnra, 6a npokaléoel peyalutepn dielo-

duon Tou Kap@lou otov EUAVO ToiXO.

Eixdva 5.17.

0 opatpofdAog aokel duvaun otn ogaipa. H ddvaun autr napd-
yet oyo. H agaipa mou kweltat Exet kwnTikn evépyela. H kwn-
Tk evépyela S opalpag elvat {on e o pyo ™G duvaung
nou doknoe o 0papoBBAog.
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H kivnmik evépyela eEaptdrar andé tn pala kai Tnv TaxuTn-
TG TOU KIVOUHEVOU OWMATOG.

Kd&Be owpa amoktd KivnTikr evépyela (Ex) H€ow Tou €pyou Tou
napdyetrat andé ™ dpdon g dUvaung Tou To B€tel oe kivnon
and v npepia (eikéva 5.17). To €pyo autd tooltal Pe TO YLVO-
pevo tng duvaung emi Tn UETATornion ToU OWHATOG OTO XPOVIKO
didotnua mou aokeital n duvaun:

Ex=F - Ax

Mrmiopel va amodeixBel 6Tl 0e kKdBe TePMTWON N KIVNTIKY evép-

my=2m,; => K;= 2K, YElO TIOU aroKTd To owpa iva:
Orav n tayumra elvar otabepn, oe dmdota pala avuotouyel 1
Sim\dota kvnTik evépyela. Eq=—m-: v2
2
U4 érmou m n pdla Tou oWUATOG Kal U N Taxutntd Tou.
K5 H kivnTkn evépyela evog owpatog eival avaloyn g HAdag tou (el
kéva 5.18). ‘ETol, pia opaipa opapoBoAiag mou €xel pada 7,26 kg,
i €xel MepLoodTePN KIVNTIKY evépyela amnd pia prndAa nodoogaipou,
mou €xel pada 1 kg kat kiveftal pe v da Taxutnta.
Y2 Emniong, n kwntikn evépyela eival avaloyn pe To TETPAYWVO NG
Taxutntag. ‘Eva autokivnto mou kiveitat pe100 km/h, €xel teTpa-
— MAAOLO KIVNTIKY EVEPYELO OUYKPLITIKA pe ekelvn mou €xel, dtav

Kiveltat pe 50 km/h (ekéva 5.18). Zuvenwg, To €pyo g duva-
KNG TPIRNG TMOU OTAUATA TO QUTOKIVNTO KATd To gppevdploua eival
Otav n pdda elvar otabepn, oe dimdowa TaxUmra aviotoel  TeTpanAdolo. Apa, anaiteital tetpanidola petardmion (andota-
Terpadota kTt evépyela. on) MEXPL VA OTAUATACEL TO QUTOKIVNTO.

uq = 2'"2 => K-| = 4'K2

Eikdva 5.18. Movdda KivnTikng evépyelag, Onwg kat KABe HOPPNG eveépyel-
MMapayovteg and toug omoioug e€aptdral N KvnTikn evépyela. ag, eiva To joule.

NMapadeiyua 5.3

Na umoloyioelg TV KvNTIKY evépyela evog dpopéa dtav (a) Tpéxel e taxutra 10 % kat (B) Badiel pe taxutnta 4,32
KTm_ Aivetar 61t n pdda tou dpopéa eival 70 kg.

Baow cEiowon
m=70 kg Kwntik evépyela: Ex Ex =% m - v?
. PN | B Km_4320m _.,,m
Taxdmrta: v, =10 s’ v, = 4,32 h ~3600S =12 S
A
2 HeL 2
£ =~ .70kg [ 10T : e =2.70kg|122 | -
K2 g s n K™ o s n
Ex,= 3.500 J Ex,= 50,4 J
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NINAKAZ 5.1.

XapakTnpiaTikd

TYNIKEZ TIMEZ A THN KINHTIKH ENEPTEIA AIAOOPQN ANTIKEIMENQN

Avrikeipevo

Tipég KivnTIKAG evépyelag oe J

Mata Tayutnra/peraromion
Mhoio 91.000 ton, 30 kdupol 9,4-10°
A0pUGEPOG 100 Kg, 78 k?"‘ 3-10°
Ntahika 5.700 Kg, 100 k?m 22108
13wtk autokivnTo 750 Kg, 100 ka 2,9-10°
Mikp6 vOpLopa 29, and Uyog 5 m 0,1
Ayplopéhiooa 29, 2 % 4-10°
ZahiyKdpl 59, 0,05 g 6,3-10°
\)O'R:" . . .
8" ka1 kabnpepivy Jwn kai Bioloyia ) 0 Pl

Turuky andéotaon Tou anarteital yla To OoTaudrnua
QUTOKIVATWY TIoU Kivouvtal pe Sidgpopeg taxumnreg. 10 (i)

AUtepeg, av Angbel urdyn o xpdvog avtidpaong Tou 20
odnyou. Ot odnyol kat peAovtiko{ odnyoi Ba mpénel

3 (i
Znuewote OtL ol arnootdoelg Ba eivar akdua peya- o

S oy

va eival evnuepwpévol waote va anopuyouv duodpe-
oTeq ekMANEELS.

Tu ovopdlovue xGvo aviidpaons;

Bavetar €va ep€Bopa UEYOL VO ATAVTIOEL O QWTG;

ovg eEaprdror avToc.

160Im

Me molo 1m0 petapéQoviar ta eEmteQrd €QeBionoTo. 0ToV aAvO®OTVO EYREQAAO;
Ilog ta gpebionata wov @OAvouVV OTov eYREPALO YIVOVTOL OVTLANTTA OTT0 QUTOV;
Mmogeic vo arttohoyioelg yroti pecohafel €va 0QLOUEVO ypovixd didotnua amd T oTywn mov €vag avlommog avithou-

Avolimoe TANEOYOQEIES YO TO YOGVO avTidQAONS £VOS PUOLOAOYIXROU AVBQMITOU ROl YLOL TOVS TAQGYOVIES OO TOVS OTOi-

Mroels Vo uTLOAOYNOELS THX VLTl OL 00NYOL eV TRETEL VO ROTAVOADVOUV £0TM RO EAAYLOTH TTOOGTNTO AAXOOAOUY WY TTOTWV;

5.3 H pnxaviki evépyeia kai n dlaTPNOR TNG

‘Otav extogelelq KATakOPUPA TPOG TA TTAvw [ia PndAa, T oTLy-
ur) Tou N PdAa gevyel and To XEPL Oou, €XEL KIVNTIKY EVEPYELQ.
Kabwg aveBaivel, peldveral n taxUtntd g, CUVEN®G KAl N Kwvn-
TIK TG evépyela. Tautdxpova, Ouwg, au&dvetal to UYog Tng
urdAag and to onueio ektdEeuong (| amd to €daPog) Kal eno-
MEvwg auEdvetal N BapuTik SUVApLkA TG evépyela (eikdva 5.19).
Katd v avodik kivnon tng pndAag, n Kwntikg tTng evépyela
METATPEMETAL € SUVAMULKY).

‘Otav n undha ¢Odoel oto avwTtepo onueio Tng Tpoxtdg, n taxu-
™NTd NG undevietal otiyulaia, ouvenwg n pndha dev €xel Kivn-
TIKA evépyeld. H duvauikr) Tng evépyela Suwg sivat péylotn. OAn
N KWNTIKY evépyela TG UMAAAG UETATPATNKE O SUVALIKY.

Katd tnv kaBodikry kivnon tng urdhag n taxutntd g au&d-
VETAL, EMOMEVWG KAL M KIVNTIKA TNG evépyela. Tautdypova kal To
Ugog amnd 1o onueio ekTOEEUONG LELWVETAL, CUVETIWG Kal N duva-

N,

o| ©
4 @

o Zf.'?.

SRR (U,
K3
Eraen U,
= K,
U,
SMEEOYER | K,
Eikova 5.19.

Kabwe n undha avePaiver, n KNtk e evEpYela LEWWVETal Kat
n duvautkn e auédveta. Otav n undAa katePaiver, n kwnuk
™G evépyela audvetar kat n Suvaukn TG evépyela LelveTaL.
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& ) 4—_9.-U3
K| DI
MY -
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T —
Eikéva 5.20.

() H undha épxetar oe enagr e 1o eAatriplo. H undAa éxet
Kkt evépyeta. (B) To ehatriplo ouomeipwvetal. H napaudp-
oworj Tou auédvetal. H taxumra g undAag pewvetat H k-
Tk} ™S evépyela pewwvetat (y) H undAa otauard. H kwnukn
me evépyeta undeviletat. To eAatripto amoktd ) uéylotn mapa-
udpowon. H duvauwn tou evépyela yivetar péyotn. Ze kdbe
nepmTwon, 10 dfpotoua ™S KIVNTKIG Kat TG SUVAUIKIG EVEP-
yelag eivat to dto.

ENEPTEIA

AYNAMIKH

KINHTIKH

AYNAMIKH

KINHTIKM

AYNAMIKH

KINHTIKH

AYNAMIKH

KINHTIKH

Eixdva 5.21.

Nadoxikd ottyudtuna katd v ektéEeuon tou Péroug and o
1680. Kabwg pewvetat n napaudpewon me Xopdns, Helwvetat
n duvautkn ™G evépyeta. H tayutta tou édoug au€dvera.

H duvaukn evépyela ™G xopdng UETATOENETAL OE KIVNTIKY TOU
BEroug. Ze KkdBe oTiyuri TO GBpolopa KIVNTKIG Kat QUVALIKNG
evépyelas eivat atabepd. H unxaviky evépyela Tou ouoTHuaTog
«0pdr-BeNag» Slatnpeltat.

MK evépyela pelwvetal. Katd v kabodikr kivnon g UndAag
N SUVAUIKY evépyeld NG UETATPEMETAL O€ KIVNTIKA.

‘Epyo KaI UNXQVIKA EVEPYEIQ

Me molo Tpdmo Yivetal n HETATPOT] TNG KIVNTIKAG eVEPYELAg
NG MIAAag oe SUVAMUIKY Kal avtioTpoga;

Katd tnv kivnon g undhag, n duvaun tou BApoug mou aokei-
Tat and ™ yn otnv undha napdyet épyo. H perarpomn Tng evép-
yelag Tng pmdAag amdé KivnTiK oe Suvapikn (R avtioTpoga)
yivetal péow Tou €pyou Tou BApoug Tng MmdAag.

Mapdpola, otnv ewkdéva 5.20, étav n opaipa €pxetal oe enaen
ME TO eAATNPLO, N KIVNTIKA TNG evépyela peTatpeneTal oe duva-
MIKA evépyela Tou ehatnpiou. H petatporry auth ouppaivel péow
Tou €pyou TwV SUVAUEWV TIoU ackoUvTal avapeoa OTo eAATPLO
KAl TO OWMA.

Eropévwg, N KivnTikn kal duvaukn evépyela evog 1j dUo owud-
Twv, Yia napddetypa ehartnpiou—-opaipag mou arAnAerudpouv (ouU-
omMua owUdTwy), Propolv va UETATPEMNOVTAL N Wa otnv AAAn.
Ané TV AN\ pepPLd, éva owua Propel va €xel Kal KIvNnTIKY Kat
Suvauikn evépyela. H KIvnTikr evépyela Tou OWPATOG Wropel va
petaTpenetal oe SuVapkr 1) avtioTpopa. ‘Eva owpa anoktd Kivn-
TIK 1) JUVAMIKY evépyela PEOW TOU €PYOU TWV JUVAUEWV TOU
evepyolv o’ autd. To dBpolopa g duvaukng (U) kat g Kivn-
TIKNG evépyelag (K) evdg owpatog 13 ouomuatog KABe XPOVIKN
OTlyMr} ovopAZeTal UNXavikn EVEPYELD TOU OWHATOG 1 TOU OUOTY)-
HATOG (Ejnyavin):

Epnxqvmr‘]: U+ Ek

AlaTApnon tn¢ UNXAVIKAC EVEPYEIAC

Katd v katakdépu®n kivnon g pndiag (ewdva 5.19), n duva-
MIKA KAl N KWNTIKY TG evépyela petaBaiovtat: H duvauikr peta-
TPEMETAL O€ KIVNTIKA Kal avtiotpoga.

H unxavikny evépyeta g undiag uetaBdiretar katd v kivnon
mes;

Mpokurtel 6Tl 0g KABe B€on TNG PMAANAG N UNXAVIKA evépyela
€xel v Ola, otabepry, Tir. Mevikétepa, WoxUel To Bewpnua dia-
TAPNONG TNG HNXAVIKAG €VEPYEIAG TIOU JIATUTIWVETAL WG €ENG:

‘Ortav 0’ éva owpa i ovoTnpa emdpoUv YOVO BAPUTIKEG, NAe-
KTPIKEG ] SUVAMEIG EAAOTIKAG MAPANOPPWONG, N MNXAVIKA Tou
evépyela diatnpeital otadepn.

Metatponéc evepyeiacg
Kol 81aTRpNon tnNG MNXOVIKAC EVEPYEINC

‘Evag To&JTNG Yla va ektofeloel €va BENOG, APXIKA TEVTWVEL
™ ¥xopdn} Tou ToEou. To TOEO AMOKTA SUVAWUIKY evépyela n ornoia
TPOEPXETAL AMd TN XNUIKN evépyela Tou ToEGTN. Otav o ToEATNGg
apnroel eAelBepn TNV TEVIWUEVN X0pdr, N SUVAUIKY eVEPYELQ TNG
XopPdNG HETAPEPETAL OTO PEANOG KAl METATPETETAL OE KIVNTIKY
evépyela Tou BEAouqg (ekdva 5.21). And tn datripnon Ing pnxa-
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VIKIG €VEPYELAG TOU OUOTHUATOG Xopdng-BEAoOUG ouumepaivoupe
OTL n KwvNTIKA evépyela Tou BéNoug, Otav eykataAeimnel To TOEO,
elvat {on pe v apxikn duvapikn evépyela NG TEVIWHUEVNG XOP-

OnG.

Mapasdeiyua 5.4
Ané Ugoqg 1,8 m aprivoupe va méoel eAelBepa pia méTpa, mou €xel pdZa 0,5 Kg. MNdéoo eival to pé€rpo tng taxutnrag
pe tnv omola n METpa PTdvel 0To £3APOG; Aivetat 9=103m2

Oewpnoe 6Tl N avriotaon Tou agpa eival TOAU piKEr) Kat unv ™ AdBelg unéyn oou.

“Ypog: h=1,8 m Ee= %.m.uz H taximra g nérpag, étav
PTAoel OTO €daQPog: U

U s=m-g- h
Oewpnua dlaTENoNG UNXAVIKAG EVEPYELAG:

Eunxavu(rﬁ TEAKH — Eunxavmr’] apxIKn

Ao
Brijpa 1: YmoAoylopdg g MNXAVIKNG EVEPYELQG TNG TETPAG or']nq duo Béoelq:
a. Apxikry 6éon: Tn OTLyUr) TTIOU A@rjvoupe Tnv TETPA, N TaxUtntd g eivat undév: u,=0.
Emouévmg, Kat n KNtk g evépyela eivatr undév: E,,, = %-m-ui =0
H apywr duvapikn evépyela g métpag, oto Uyog h, eivat: Us,, =w-h 1§ Usy, o =m-g-h,
H apxwr) duvapkn evépyela g nETpag oto UYog h eivat: Unau apxwt=Ekgy.atYsuw a 1
Eynxavici apx.=M-g-h (1) ]
B. TeAwr) 6€on: H kwvntikn| evépyela (E,, o) TNG METPAG TN OTLYWr) TOU @TAvel oto €dapoq eivat: Ey, . = E-m-uf
H tehikry duvapkn evépyela (Usy, ;) TNG TETPAG TN OTLyMr ToU ¢Ttdvel oto €dagoq eival (on pe undeév, ylati Bpioke-

TalL oe pndevikd Ugog ar’ autd:  Ug,,=0 J.
Enopévmg, n TEAIK) UNXAViKY evépyela Tng TETpag, Otav ¢Tdvel oto €3apog eival:

Eunxavu(ri TEAK — EKIV,TG+ U6uv,‘ru

1 2
Eunxuvtm TEMKT = E -m- 1)1 (2)

Brijpa 2: E@appoyn Tng Baoikng oxéong. And tn dlatrpnon g UNXAVIKNAG eVEPYELAG LOXUEL:

. . 1 . 1 . .
Eunxuvmr’] rs)\mr']=Eur]xawKr’] apywy 11 ATIO (1) Kat (2) m'g'hzg'm'uf n g'h:E"Uf n Di =2'g'h n

. 2 m
ve2gh Mov= 2~1osﬂz-1,8m Nov=6

Mia onuavtiki maparipnon: Mapatripnoe 6Tt n TeAk Taxumta nmou @Bdvel n métpa oto £€dapog dev eEap-
Tdtat andé ™ pdala ™g. Ankadn, av agpriooupe amd To Blo UPog €va UIkpd TETPaddkL Kal pia Peydin mérpa,
0a @bdoouv oto €dagog pe Tnv dla Taxutnta, epdéoov de AdBoupe umdyn Tnv avriotaon Tou aépa.

O AplotoTtéAng umootrplle OtL n peydAn métpa 6a ¢pBdoel oto €5apog Ue peyaAutepn taxutnta. To melpaua
Opwg anédel&e OtL o ApioToTéAng €kave Adbog!!!
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RUILS n
8" kalr AGANTIONOG

Eixdva 5.22.
Evépyela kai abAnTiouosg
0 aAwng aokel duvaun ato kovrdpt kat To AuyiCet. To épyo e
duvaung nou aokel o dAtng ekppdlet v evépyela Tou Gt mou
UETaQEPeTal 0to Kovtdpt Kal UETATPERETAl 08 OUVaIKY (0
KOVTdpL MapauUOPPUVETaL).

Eixova 5.23.
Evépyeia Kkai TPOPESG
H evépyela mou maipvoupe amoé TG TPOPES MOOEPXETAL Ano TN
Suvaukr} evépyela Twv atéuwv mou axnuatifouv ta udptd Tous.
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5.4 Mop@ég kai peTatpomnég evépyeiag

Mwg urtopouue va petaBAAoule TN UNXAVIKY EVEPYELQ EVOG OWUQA-
T0G;

Eidape 6Tl n peTtaBoAr TG KIVNTIKAG 1 SUVAMUIKAG EVEPYELAQ
evég owuatog prnopel va ekppactel péow Tou €pyou Twv duvd-
Mewv, TIou aokouvtal oe autd. ‘Evag nodoopaiplotiq ackel duva-
pun otnv pndAa kabwg tnv kKAotodel. To épyo autig tng duva-
NG eKPPAlEL TNV EVEPYELA TIOU UETAPEPETAL AMd TOV TodooPal-
plot otn undAa, n omoia HPETATPEMETAL O KWNTIKY (N MIdAa
kiveltay). O apoBapiotag aokel duvaun otn undpa mou avuPw-
vel. To €pyo autrq TG dUvaung ekPppAlel TNV evEPyeLa ToU UETa-
pépetal and Tov apoiBapiota otn UrdAa, n ornoia perarpéneral
oe duvapkn (n prdpa aveBaivel oe kamolo UYog). Mapduola, o
AATNG peTapépel evépyela oTo Kovtdpl ou Auyilel, n onoia peta-
TPéneTal oe dUVALKY (TO KOVTApPL TTapapoppwveTal, eikéva 5.22).

lMowa eivat n nmpoéAeuon NG eVEPYELQG TOU UETAPEPETAL OTA
napadelyuara mou neplypdyaue napandvw;

Ot éuplol opyaviopol KaBwg kat ol TPoPEG TePLKAeElouv evEp-
yYela n omola elval anoBnkeupévn ota POPLA OPLOPEVWV XNUKWV
evwoewy, Onwg yla napddetypa Tng YAukOIng. H evépyeia auth
ogeiletal oTig duvduelg mou ackouvtal PeTa&U Twv aTtOuwy Tou
oxnuatifouv Ta POPLa TWV XNUIKWOV evidoewv eival dnAadn duva-
MIKr} evépyela, n omoia ovopdZetal XnHIKN evépyela (eikéva 5.23).
O opyavioudg Twv abAnTwv 1 yevikdTepa TOU avOpwIiou Tpoo-
Aappdvel evépyela and TG TPOPEG. Me Tnv «kauom» ™G YAUKO-
NG, N amOBNKEUPEVN XNKUIKY EVEPYELD METAPEPETAL OTOUG UG,
METaTPEMETAL O KIVNTIKY Kal €TOL TPOKAAE(TAL N Kivon Twv PUwv.

2Ta Kavowa onwg to neTpélato, ) Bevlivn, To UOIKS aéplo K.d.
UTIAPXEL amoBnkeupévn XNMIKA €VEPYEIQ. 2TA QUTOKIVNTA 1 XNHKY
EVEPYELA TWV KAUOIMWY PETATPEMETAL APXIKA O BEPUIKA TWV KAU-
oaepiwv Kal OTn CUVEXELD O KIVATIKH EVEPYELQ TOU OXHATOG.

2Ta BepuonAekTplkd epyootdola n XNMIKR evépyela mou eival
anodnNKeupévn OTO KAUOLO UAIKG (AvBpaka, TIETPEAALO 1) PUOIKO
Qaéplo) UETATPETETAL O BEPHIKN Kal TEAIKA o€ NAeKTPIKA. H peta-
TPOT| AUTH TIPAYMATOMOLETAl e KAUOoN TWV XNUKWOV EVWOOEWV.
2Ta TPOAEl OUWG KAl OTA NAEKTPIKA TPEVA N NAEKTPIKN evépyela
METaTPEMETAL O KIVNTIKA TWV OXNUATWV.

2e €vav NAEKTPIKO AQUITTrPa TOV Omoio €XOUUE GUVOEDEL e pia
pratapia n XnMKY evépyela mou elval anodnkKeupgévn OTnv Pra-
Tapla peratpenetal apxikd oe NAEKTPIKY KAl OTn Cuvéxela oe Bep-
MK KOl QWTEIVH OTO AQUITAKL.

OUENIDOEIC LOPPEC EVEPYEINC

2ta mponyoUueva napadelypata eidape Ot elvar duvatdv va
neptypdyoupe TIG HETABOAEG Tou mapatnpeolpe yUpw Hag Xen-
OLOTIOOVTAG TNV €Vvola TNG EVEPYELAG, TN METAPOPA KAl TIG HETA-
Tpomég TNG. Alakpivoupe TOIKINEG LOPPEQ evépyelag, OTWG: Unxa-
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VIKY], BEPUIKY), NAEKTPLKY, XNHIKY, TIUPNVIKY], NXNTIKY], PWTELVY], AKTL-
voBoAiag avdhoya pe TIG METABOAEG TIoU TtapaTtnpoUle yUpw Hag.

MvwpiCoupe OTL n UAN aroteleital and UKPOOKOTIKA owatidla
onwg ta pépla, ta Aropa, TOUG TIUPHVEG KAl TA NAeKTPOvIA. Ze
k&Be cwpa autd Bpiokovtal e dlapkr] AANAENIOPAON AOKWVTAG
duvdpelg To éva oto AAAo, dnAadn €xouv duvaplkr evépyela. Emi-
mAov, Ba yvwpiooupye 6Tl €va amd Tta PBACIKA XAPAKINPELOTIKA
autwyv Twv ocwpatdiov elval 61t Bpiokovtar oe dlapkn kivnon,
OnAadn €xouv KIVNTIKY evépyela. BAEmoupe OTL n KIVNTIKA Kai n
duvapikg evépyela amoteholv TIG BEPEMIWBEIG HOPPEG EVEPYEI-
ag oTo HIKpOKoopo. OAeg ol HOpPEQ evéPYELQG TIOU UMTOPOUUE
va dlakpivoupe otov koo mou {oUue avdyovral TEAIKA 0€ AUTEG
TIg dUo. MNa mapddetyua, n BepuIky evEPYeELa elval KIVNTIKY evép-
YELA TIOU OUVOEETAL e TNV ATAKTN Kivnon Twv popilwv 1 Twv atd-
Mwv TNG UANG. H evépyela Tou nAekTplkoU peupatog sival Kivn-
TIKN evépyela Twv nAekTpoviwv. H xnuikr evépyela eival duvapl-
K] eVvEpYela TOU OXETICeTal Pe TIG JUVAMELG METAEU Twv MHopiwv
N Twv atdpwv (edva 5.24). H nupnvik evépyela eivat n duva-
MIKA evépyela Tou oeiletal oTig duvdpelg petagy Twv ouoTaTl-
KWV TOU TUPrva Tou aTdHou.

NINAKAZ 5.2.

H KAIMAKA TQN ENEPFEIQN ZTH ¢YZH
Tipég evépyelag oe J
Katd mpoogyyion

duaiké paivopevo

Anutoupyia tou oUpmavtog 10%
‘Ekpn&n super nova 10%
Emota nhakr aktvoBolia 10%
Meplotpogr ™S yng Yipw and tov Ao 10%
H\ak evépyela Tou BAveL T yn avd £Tog 10%
‘EkpnEn noatoteiou (Kpakarda) 10
Biatog oelopdg (8 Richter) 10'®
‘EkpnEn g atopknig BOpRag otn Xipooiua 10"
Evépyela Tou katavahdvetal and mipaulo yia arootoNy ot oehfqvy 10
Aotparm 10
AvBpWriog ToU TPEXEL Yia W Wpa 10°
Inipto mou Kafyetal 103
Oavatn@dpa d6on aktivoBohiag X 103
Evépyela tou fixou oe ua disco avd deutepoherto (117 dB) 10
Txaon evég muprva oupaviou 107
HAektpévio o dropo 1078
Kivntikr evépyela evoq popiou aepiou oe Beppokpacia dwuatiou 10!

MeTatponéc eVveEpyeIag

‘Eva and ta onoudadtepa eriTeUyHaATA TOU avOPWTIVOU TIOAL-
TIOPOU elval N avakdAuyn dlepyaoldv 11 GAavouEvwy oTta oroia
TPAYMATOTIOOUVTAL OUYKEKPIUEVEG METATPOTEG evépyelag. Emi-
TAEOV 1 €PeUPEDOT CUCKEUWV—UNXAVWV He Tn Borbela twv omoi-
WV Ol HETATPOTEG AUTEG MPAYHATOTIOOUVTAL HE EAEYXOMUEVO TPO-
o €dwoe oe KABe mepimTwon tepdoTia wlnon otnv eEENEN Tou
TEXVOAOYIKOU TONTIONOU pag (ewdva 5.25). Me autd Tov TPdTo

\\o'Kﬁ
8" ka1 Xnpeia

Bt Tt

Orav uetaly dUo atéuwv aokouvtat EAKTIKEG SUVAuEL, TOTe yia
va amopakpuvBolv, amateltal evépyela 1 dnwg dlapopetikd
Aéue, ya va ondooupe éva xnuikd Oeoud, anatteltal evépyeta.
Autrj glvat n duvaIKn EVEPYEL TwV QTOUWV OTO UGPLO 1} aAWG
n evépyela Tou Xnutkou deopou. Avtifeta, dtav ta droua mAn-
atdCouv, dnAadn dtav dnutoupyeitat o Xnuikdg deauds, auti n
evépyela anereubepwvetat.

Wrd e

Katd m &udpketa pag xnuikis aviidpaons, ot deopol petalu
Twv atéuwv ondlouy kat emavadnuioupyouvtat. Av n evépyela
TTOU AMQUTETAl YA TO OTACIUO TWV APXIKWY GEOUWY elvat LiKoo-
Tepn autriq mou eAeubBepwvetal and T dnuoupyla Twy Véwv
deauwv, TOTE Katd T XNuik avtidpaon aneAeubepwvetat evép-
yela. AvtiBeta, av n evépyela mou analteital yia 1o ondowo Twv
apxKwv Seau@v elvat eyaltepn autrig mou eAeubepwveTal ano
™ Onuoupyla Twv véwv deouwv, Téte Katd T Xnuikn avtidpa-
on deoueveTal/anobnkeetat evépyela.

Eikéva 5.24.
Xnuikéq avidpdoetg Kat evépyela.

Evépyeia
pHop@ng A

Evépyeia
Hopeng B

MHXANH

Eixdva 5.25.
Ot UnYavéq LETATPEMOUY Ia HOPPI] EVEPYELaS o G
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0 dvBpwrog katdpepe va TIBaoeUoel HEYANO APLBPS PUOIKWV Kal
XNUIKWOV QAlVOPEVWY Kal va XENolUonoloel pog 6pehdg TOU TIQ
LETATPOMES EVEPYELAG TIOU TA OUVODEUOUV.

Ag okepBoUpe peplkd mapadelypara pnxavav and Tn kadnpe-
pwr Hag Cwn: 0 KINTAPAG TOU QUTOKIVATOU UETATPETEL TN XNMUL-
K TWV KAQUO(UWV aPXIKA O BEPUIKA KAl OTN OUVEXELD O KWVNTL-
K1, 0 AQUITTNPAG TNV NAEKTPIKY 0 QWTEWV], 0 AUXVOG TOU Uypa-
eplou TN XNUIKN ot BEPIKT, O NAEKTPIKOG AVEULOTHPAG TNV NAe-
KTPWKN 0g KNtk K.4. (rivakaq 5.3). Mevikdtepa, prnopolpe va
neptypdyoupe oxeddv kABe PETABOA TOU EKINAWVETAL OTN PUOT
) OTO £PYAOTHPLO AVOAUOVTAG TN O PETAOXNMATIONOUG TNG evEp-
yYelag and pa pop®r) oe AANn. Kat’ apxiv kdbe popory evépyel-
ag elvat duvatdv va petatparel o’ omnoladnimnoTte AAAN.

Aropikr Boppa

MINAKAZ 5.3.
ApxIK popor evépyeiag Aiadikagia-Z@pa-Mnyavi Tehiki
MoyxAdg Mnxavikn
MHXANIKH Avhia BeppdTnTag OeppikA
Auvapoyevviitpia HAekTpikn
Atpopnxavi Mnxaviki
doupvog OepHIKn
OEPMIKH Ocppoleiyog HAeKTpIK
Mupdiuon Xnpikn
AaunTipag mupdkTwang AxTivoBohia
HAekTpIKOG KIvnTHpaG Mnxavikn
Wnomiépa Oepuikn
HAEKTPIKH MeTaoynpaTioTrg HAeKTpIK
HAekTpoAuon Xnuikn
Aapnitipag pBopicpoly AxTivoBohia
Mug Mnxaviki
Kauoipa OeppIKn
XHMIKH Mnarapia HAekTpikrj
Xnuikr avridpaon Xnpikn
Xnuikq pwradyeia AxTivoBohia
PadiopeTpo Mnxavikn
HMhiakdg Beppoaipuwvag OepHIKn
ENEPIFEIA AKTINOBOAIAZ OWTOKUTTAPO HAekpiki
dwtoypagia Xnuikn
Néilep AxmivoBo)ia
dwroolveeon Xnuikn

Mnyaviki-Oeppiki

MYPHNIKH Mupnvikég avmidpaoTipag OcppikA
PadiopeTpo AxTivoBoAia
‘"Hhiog AxTivoBoAia
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5.5 > Aiatipnon g evépyeiag

ZMPWYVELS a koUvia Kat apXilel va kiveital. H kolUvia amoktd
UNXAVIK evEpyela. Xnuikry evEPYEld TOU OWUATOG OOU ETATPE-
TETAL OE UNXAVIKY evépyela TG kouviag. Av agrioelg tnv kolvia
va KivnBel ehelBepa, PeTd amnd Alyo otauatd (ekéva 5.26).

Tt ywve n unxavikn e evépyela;

H unxaviki evépyela g Kouviag dev eEapaviobnke. Méow Tou
€pyou Twv duvdAuewv TPRNG Tou agpa pe tnv kolvia, YETATPA-
TINke 0¢ BEPUIKY evEpyeld Tou aépd. Av Umopouadape va HETPN-
ooupe KdBe Hop®n evépyelag He akpifela, Ba Bpiokaue OtL N
XNUIKA evéPYeld TIOU HETAPEPONKE amd To CWPA Oou OTnV Kou-
Vid, N aPXIKA UNXavik evépyela TG Kouviag Kat n Bepikry evép-
YEla TIou PeTapEPBnke otov agpa eival (oeq (eikdva 5.26).

To d0 oupBaivel kat katd to Eekivnua 1 TO OTAUATNUA €VOQ
QUTOKIVATOU. Katd Tnv ekkivnomn n Xnur evépyela Twv Kauoipwy
METAOXNUATICETAL OE KIVNTIKY] €VEPYELQ TOU QUTOKLVITOU Kal O€
BOEPUIKT) TOU Q€PQa TIOU WPETAPEPETAL O’ AUTOV HECW TWV KAUCQE-
plwv Kat Tou vepoU Tou Yuyeiou Tou autokvrtou. To dBpoloua
NG KIVNTIKAG €VEPYELAG TOU QUTOKIVATOU Kal TNG OePUIKNG ToU
UETAPEPONKE OTOV agpa Kal To vepd Tou Yuyeiou eival (oo e ™
XNUIKA evépyela Twv Kauoipwv (eikéva 5.27).

Otav 10 autokivnto otapatd, n KNIk TOu evEpyela METa-
TpéneTal oe Oepuikr), ToU dlaxgetal oto mePBANOV, YEow TOU
€pyou Twv duvdpewv TPPAG Tou ackouvtal oto autokivnto. Mevi-
K4, n Unapén tng evépyelag ekdnAwvetal, dTav AUTr UETATPETE-
Tar and pa pop®ry oe AAAn.

H peAém Twv Jldpopwv HOPPWV eVEPYELAG KAl TWV UETAOXN-
MOTIOM®WV TNG and pia pop®ry oe dAAn odrjynoe oe pia and Tig
YEVIKOTEPEG APXEQ TNG PUOLKAG, TNV apxn dlatmpenong tTng evép-
Yewag:

H evépyela moTé dev mapdyeral amd 1o PUNdEv Kal TMOTE dev
egapavileral. Mmopei va pyerarpéneral and Tn pia pop@pr oTnv
GAAn, | va peragépetal and €va cwpa og dAho.

Elte mpdkertal yia perétn evog TOAUTIAOKOU OUCTNHATOG OWUA-
Twv énwg €vag yala&lag, eite evdg anmlou dnwg uia kouvia, utdp-
Xel mdvrtote éva péyebog mou dlatmpeital otabepd: n evépyela.
H evépyela eival duvatdv va PeETAPEPETAL amd €va owua o AANO
A va PETATPEMETAL aMd [ia HoPPr 0 AMN, SUWG N CUVOAIKH TNG
noodtnta dlatnpeeital otabepn.

5.6

Mnyég evépyeiag

‘ONn N avBpwrivn dpactnEldTNTa, MUK KAl eYKEPAAK] aANd
Kal 1 XPrion Twv NAEKTPIKWV CUOKEUWV, N Blopnxavia kat ol peta-
Popég Baoilovral OTIG PETATPOTEG SIAPOPWV HOPPWV EVEPYELAG.
Mowa eivat Suwsg n mMPogAeuon autrig NG evépyelag;

)

ML

N kai Xnpeia kair Biohoyia

Eikéva 5.26.
Kabwe ompuwyvelg Ty kouvia, XNtk evépyela and To owua oou
UETAPEPETaL 0 QUTH KAl LETATPENETAL O KIVITIKT].

Mrmopeils va oxe@rels molo. €lvor 1 GOy
TEOELEVON aUTig TG evEQyelas; Me ) fori-
Oelor Tov mivara 5.3 amewmovioe oxnuoTnd
™MV oAvoida TV JadHacLdV roL TOV avTi-
OTOLYMV UETOTQOTDV EVEQYELUS.

OepHIKN EVEPYEIT
otnv e§arpion

Mnxavikn
EVEpPYEIQ
KIVNTHpO

(100% )
Epyela
THa wogng
(35% )

Eixdva 5.27.
3’ éva ouvnBuouévo autokivnto mepinou 10 30% NG XNUKIG
EVEQYELQG TTOU LIETATPENETAL KATd TNV Kauon g Beviivng ueta-
oxnuariletat oe xpriown Unxaviki evépyela (Kwntn evépyela
TOU QUTOKIVITTOU).

103



OYZIKH B’ TYMNAZIOY

Eixdva 5.28.
H xnuikn evépyela Twv TPOQWY Kal TWV KQUOIUWY MPogpxeTat
and tov nAw.

Eikova 5.29. )
0 kukhog Tou vepoU kai 1 nhiakr evépyeia.

. Ot wkeavol amoppopouv v evépyela aktivoBoAiag and tov
1\io, [EPOG TNG ormolag LeTaTpEneTal o Bepptkn evépyela. H
nhaki} evépyela aktivoBoAiag mapéxel v anapaitnt) Bep-
uotnra yia va e€atuotel To vepd kat va mapayxbolv udpa-
Tuol. Ot udpartuol eTapépovtal oty aTUéaPapa onou axn-
uartiCovrat T oUwepa.

2. To vepd Bpioketat oe kdmoto Uyog, ondte Exet Baputikri duva-

UK evépyea.
3. 2T ouvéxela mepteL aTo £5apog e Lo} BEOXIG 1 Xtoviou.
4. To vepd péel and ta uynAdtepa onuela me ENpag mpog ™
fdAaooa oxnuatifovrag motauods, ondte n Paputikiy duva-
UIKI} EVEQYELQ LETATEMETAL OE KIVNTIKN.

-

0ou(n’
8" kai Koivwvia kai Oikovopia )

Eikéva 5.30.
Ztouq mupnvikoUq otaduods mapaywyng NAEKTOWKNG evépyelag

Xonaomnotouvtal mupnvikd kauowa.

e moteg Evpomainég xmopeg vmdoyovv muon-
virol otaBuol ®oL O TOL0 TOO0O0TO CUUUETE-
KOUV OTNV TUQOYWYN NAEXTOWXIG EVEQYELAS OF
xdbe ywoa;
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O NAIOC: NMPWTAPXIKA nNNyn EVEPYEING

Kipla mmyn evépyelag yia tov mAavrt pag eivat o qAiog. 210
E0WTEPIKO TOU NALOU TPAYUATOTIOIOUVTAL TIUPNVIKEG avTIOPAoELq
Me TG omoleg nMupnvikn evépyela petatpénetal TeMKA oe evépyela
aktivoBoAiag. ‘Eva ukpd pépog Tng n\lakng evépyelag ¢Odvel otn
yn. O N\og Bewpeital otabepry kat aveEAVTANTN TMyr| eVEPYeELag
Me Kptrplo T dldpkela TG Tapousiag Tou avepwrou otn yn.

H BiopdZa (to &UNo, To EuAokdpBouvo, Ta QUTIKA uToAelpua-
Ta) elval pa myn evépyelag Tou ogelleTal ot PwTooUvOeON
TWV QUTWV. Me TN PwTOOUVOEDN, N NAAKY eVEPYELQ UETATPETIE-
TAlL 0g XNUIKY n orola amobnkeleTal ota GuUTA (eikéva 5.28).

Zmv nNakr evépyela opelovtal emiong 0 KUKAOG TOU vePOU ToU
odnyel va yepifouv oL TexvNTEG NUveS TwV PpPayUdtwy, 0 AVEHOG TIOU
Kivel Toug agpootpdBiroug, Ta Baldooia KUpata KTA. (ewdva 5.29).

HAIAKH
ENEPTEI

SUUBOTIKEG KaI AVOVEWOIUEGC MNYEC EVEPYEINC

H evépyela mou eival anobnkeupévn ota opukTd Kauolua, oTov
AvBpaka, To METPEAALO KAl TO PUOIKO a€plo opeileTal aTov MALo.
Autd Ta kKavowa riponABav and eutd kat udpdploug opyaviououg
Ta omnola Bpébnkav oto e0wWTEPIKO TNG YNG 0¢ KATAANAEQ Ouv-
Onkeg Bepuokpaociag kat Tieong Kal peTaoynuatiotnkav oe dld-
otmua mepimou 30 eKATOUUUPIWV ETWV. ZUVETIWG, JEV AVAVEWVO-
vTal Katd tnv nepiodo Unap&ng Tou avBpwriou OTn yn Kal ava-
pévetal va eEavtAnBolv oe UEPIKEG deKAETIEG.

To oupdvio kat To Bplo Aéyovtal MUpNVIKA kauoiya, yati xpn-
olorololvtal oToug TUPENVIKOUG avTidpaoTripeg e TEAIKO oKOTO
NV mapaywyn nAekTpikig evépyelag (ewodva 5.30). H Unap&n toug
Xpovoloyeital and v enoxry dnuoupyiag Tng yng mpwv and mepi-
Tou 4,5 dloekatoppupla xpovia. Zuvenwg, Ta anobéuard Toug dev
avavewvovtal kat pdhhov Ba e€avtAnbouv péoa otov 210 awwva.

2ripepa TO MEYAAUTEPO TIOCOOTO TNG EVEPYELQG TIOU XPENOLUO-
roloUpe TayKOOoWIa TIPOEPXETAL amd OpukTd kauotwua (yaidvepa-
Keg, METPEAALO Kal PUOLKS agplo) kat oupdvio. Ot CUPPATIKEG OUWG
QuTég TINYEQ evépyelag mapouctdfouv coBapd mpofAruata:
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MpwTto Ta anobéuard toug Ba eEavtAnboulv kat deltepo N XPN-
on Toug cupBAMeL OTn PUMAVON KAl TNV KATAOTPO®r) TOU TEPL-
BAaM\ovtog (elkdva 5.31).

lMNa toug mapardvw Adyoug, n olyxpovn Kowwvia mpoonabel
va a&lomorjoel TIG AeyOlEVEG OVAVEWOIPEG TINYEQ evEPyelag,
énwg n n\lakr evépyela, ou Bewpouvtal aveEAVIANTEG. X’ AUTEQ
nephapBdavovtal dldpopeg MNYEG TOU TPogpxovTal ard Tnv nAla-
KNl evépyela, ol TTAAIPPOIEG, N YEWOEPUIKN €vEPYELA KAl N eVEP-
yewa and 1o udpoyodvo.

\)ou(n’
8" kai MepiBdAlov

. 51% _16%
2ef =2

peTagopés “",,"‘,“,- el S Blopnxavia  amopAnTa

MEPIKEG OVOVEWGIUEC MNYEC EVEPYEIOG
Augon aZionoinon tn¢ NAIOKNAG EVEPYEING

‘Eva pikpd mocoaotd NG NALAKNG evEPyelag mou ¢BAvel oTn yn
uropel va xpnotuonomBel dueoca yia Tn B€ppavon Tou XWPou KTi-
plwv 1) Tou vepol (nAlakdg Bepuooipwvag) 1 ya tn PeTATPOTH
NG 0 NAEKTPIKY MEOW TWV PWTOROATAIKWY KUTTApwV. Ta QwTo-
BoATaikd kUTTapa katackeudotnkav apxikd yia va kakuyouv TG
evepyelakég avdykeg Twv dopupdpwv. H xprion Toug Suwg dia-
ddbnke eupUtepa, Onwg yla apddetypa otn Asttoupyia Twv uto-
AOYLOTWV TOEMNG.

AIORIKN EVEpPYEIa

A Tnv apxatdtnTa oL dvBpwriot aglomoinoav TNV KIVNTIKY evep-
YEIQ TOU avéuou (aloAKr] evépyeld) OTIG METAKIVIOEIG TOUG e
LOTIOPOPA KAl OTO AAEOHA TWV SNUNTPLOKWY e avepduuioug. Ot
avepopulol padl e Toug VEPOUUAOUG CUYKATAAEYOVTAL OTIQ TIPW-
TEQ MNXAVEQ TIOU QVTIKATECTNOAV TOUGQ MUG Twv {Wwv Kal Tou
avbpwrou wg TNyEQ evEPYELAG.

2ipepa edikol avepduulol 11 aAWG aveROYEVWATPLEG XPNOL-
portoloUvTal yla Tn METATPOT] TNG ALOAIKNG eVEPYELAG Ot NAe-
KTpkr. PUOIKA ol avepoyevwnTpleG eykabioTavtal oe TEPLOXEQ
érou nvéouv Loxupol dvepol, dnwg yia mapddetypa ta vnotd Tou
Atyaiou (ekéva 5.32).

YSpauAikn evépyeia

To 10% mepinou ™G NAEKTPIKAG evépyela otnv EAAGda mpo-
épxetal amnd Ta UdPONAEKTPIKA epyootdala. To vepd NG TeEXVN-
TAGQ AMuvng €xel SUVAMLK evépyela, n orola peTtaoynuatifeTal oe
KIVNTIKY KaBWG autd mEPTeL Kal TEAIKA PeETAoXNUATETAl O NAe-
KTPWKN} otn oTpoflloyevvrtpla (eikéva 5.33).

{ Eikéva 5.31.
Atpoogaipik pumavan
H xprjon twv 0pUKTWV Kauoilwy Exel WG armotéAeaua v avén-
on tou loetdlou Tou dvBpaka otnv atudopaipa. St Sumhavi

elkdva palvovtal T@ mooootd exmounriq Tou Sloketdlou Tou
dvBpaka oty atuéopapa and dlAPopes dpaoTNPITNTES.

ZUYREVIOWOE TTANQOPOQIES YL TS ETUITTMOELS
010 ¥ApoL ToV TAavT pag amd ™y agnon tov
OL0Eedlov Tou dAvBaxa 0TV OTUGOPULQC.

P ; N < R
Eikdva 5.32.
AloAikd nidpko atnv Korjtn. ZTiq QveloyewnToles 1 aloAkr] evép-
Yela UETATPENETAL O€ NAEKTOLKT].

Eikéva 5.33.
Sta udponAektpikd epyoatdota n Baputiki duvapikr evépyela
TOU VEPOU LETATPENETAL OE NAEKTOIKT].
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Eikéva 5.34.
Xonon yewBeputkig evépyetag

NAEKTPIKI) EVEPYEIQ

Eikdva 5.35.

H woéhn evépyela (pwtewr) elval peyaditepn oto Aaumtripa

@BoptopoyU an’ 6, aTo AQUITTIpa MUPAKTWONG.

NINAKAZ 5.4.

Mnxavi

ATMOSTPOBIAOS
MYPHNIKOS ANTIAPASTHPAS
YAPOSTPOBIAOS

MHXANH AYTOKINHTOY
HAIAKO KYTTAPO
AAMMTHPAS MYPAKTQSHE
NAMMTHPAS. ®@OPISMOY
MYES

MOAHAATO

MEPIKEZ XAPAKTHPIZTIKEZ AMOAOZEIZ

Andédoan
10-47%
30%
85%
20-30%
25%
5%
20%
20-25%
90%
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Ektég TNG duvaulknig evépyelag Twv UdATOTAUIEUTHPWY, Undp-
XOUV Kal AN\eg pop@Eg Udpauliknig evépyelag. To vepd Twv
Balacowv, eEattiag Twv KUUATWY TIou dnploupyoulvtal arnd Toug
avéuoug, TwV PEUNATWY Kal Twv TaAlppolwy, Bploketal oe dlap-
ki kivnon. ‘Exouv mpotabel didpopeqg diadikacieg a&lomoinong
auTAq NG SUVAUIKAG 1] TNG KWVNTIKAG evépyelag, e0IKA O TePLo-
X€G omou Ta mapandvw eawvdpeva eivat Wiaitepa €vrova.

FewOEPUIKA EVEPYEID

H vewBepuikn evépyela oxeTiletal e Tn BepIKr EVEPYELD TWV
UTTOYELWV TIETPWHATWY 1] TwV UMOYEIWV veEPWV. MNMPOKEEVOU va TN
peTaoyxnuatiooupe oe ANeG HOPPEG, alomoloupe Tn dlagopd Bep-
Hokpaoiag avdueoa ota undyeld METPWUATA 1) vepd Kal otV el
@dvela ™Q yng. Ta undyela UNKA Tou €xouv uPnidtepeq Bepplo-
kpaoieq elval mnyéq Beplkiiq evépyelag mou propel va XpnoyLo-
noinBel elfte dueoa elte va peTaoxnUATIoTel 0 NAEKTPIKY evépyela.

MewbeplIk evEpyela UTTAPXEL MPOoPaAvWS TavioU, aAAd 1 Xenot-
MOTNTA TG elval olkovoukd oupgEpouaa Pévo dTav UNApXouV puUOoL-
k€G deEapeveég Beppou vepou 1) atpou TIOAU KOVTA OTnv EMPAVELd,
onwg ot Oeppomnuieg | o MnAo. Zv lohavdia n yewBepuIkn
evépyela (Bepud vepd) xpnowworoleTal Téco yia Bépuavon Krpiwv
600 Kal yla v Tapaywyn NAEKTPKAG evépyelag (ewodva 5.34).

5.7 > Anédoon piag pnxavig

ZUPpwva e TNV apxn dlatrpnong g evépyelag dtav pia pnxa-
V] METATPEMEL Pl HOPPY) EVEPYELQG O HIA AANN 1 OAKN evép-
velwa dwatnpeitat. Tt ewoel n AEH dtav ouwviotd va aviikataoth-
OOUUE TOUG AQUITHPEG MUPAKTWONG UE Aaumtripeg pBoptouoy yia
va METUXoUUE €EOLKOVOUNON EVEPYELQG;

Katd tn petarporry g evépyelag and Tt JWa Jop®r) oe ANAn,
EVW TN OUVOAIKY evépyela dlatnpeltal, n xenown (weéh\un) sivat
TIAVTOTE MIKPOTEPN TNG EVEPYELAG TIOU TIPOOPEPETAL ApXIKA. Onwg
eldape mapandvw, pia unxavri 1} OUCKEUY PETATPEMEL evépyela
and pla popeny oe AN (eikdva 5.33). H mpoopepduevn evépyela
elval mavrote {on pe 10 dBpolOMA TNG XPNOWWNG evEPYELAg Kal
NG evépyelag mou dlackoprtileTal e TN Hop®r) BePUIKAG eVEP-
YEOG. 2 €va AQUITINpa MUPAKTWONG MOVO TO 5% TNG NAEKTPLKNAG
EVEPYELQG METATPEMETAL O XPNOIUN QWTELVY EVEPYELD, EVW TO
untdlowro 95% aniwg Beppaivel Tov agpa Tou dwuatiou (ekéva
5.35). H andédoon uiag pnxavrg opiletal wg To MNAKO ™G XPN-
OlUNG TPOG TNV TIPOCPEPISUEVN EVEPYELA. XPNOLIOomoLwvTag paon-
MaTIKA oUpBoAa propoUpe va YPAWoue:

E

xPMown

E

n=
TPOGOEPOUEVT

2uvnbwg, n anddoon ekPppdletal wg MooooTd % kal elival mAvto-
TE MIKPOTEPN N TO TOAU (on pe 100% (rmivakag 5.4).
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To épyo mou mapdyetal étav aveBaivelq pia okAAa TPEXovTag
Me otabepr) TaxUtnTta oe pPepPlkA deutepdlerta eival To (dlo pe
autd mou napdyetat étav aveBaivelg Tnv (Bla okAAa ot PEPIKA
Aentd mepniatwvag pe otabepr| eniong taxutnta (ewkdva 5.36).
Avapwtribnkeg noté yiati koupdleoat moAU IePLOOSTEPO OTNV MPW-
™ nepintwon;

{ Eidva 5.36.

Sy mpwt eova avePaivelg ™ okdAa oe xpovo 5 s (tpéxo-
vTag), evw ot deutepn oe xpdvo 30 s (mepnatwvrag). Kat otig
dUo mepmtwoelg n dUvaun mou aokelg elvat {on e to dpog
oou (kweloat pe otabepn tayutnta). Epdoov aveBaiverg oto (Bio
Uyog, toyUet yia to €pyo g duvaung: W=w-h. Emopévwg, oupre-
paivoue 0t g 600 LIkPGTEPO XPOVIKG BldoTnua mapdyouue
Karnoto €pyo, T600 MEPLOTOTENO KOUPALGUAOTE.

‘Epyo Kal xpovoc 5.000 W

lMa va anavtrjooupe oto napandvw epwTNUa, Ba TPEneL va ouv-
déooupe To €pyo mou mapdyetal and ua duvaun 1) Vv noodt-
TA JOG MOPPNG EVEPYELAG TIOU UETATPEMETAL O AANN HOPON, ME
TO Xp4vo TIOU arnaiteiral yia v napaywyr Tou €pyou 1§ Tn HeTa-
TPOTM MIag MopPnig evépyelag oe AN, To QUOIKS péyeBog Tou
ouvdgel To MapAyOUeEVO €PYO0 1] TNV TIOCOTNTA TNG TAPAYOHeEVNG
EVEPYELAG HE TOV avTioTolKo Xpdévo ovopdletal 10xUg. H 1oxug eival
éva péyebog mou delxvel MOCO ypriyopa TAPAYETAL KATOO €pYO
N petaoynuatifetal kamowa Poper) evépyelag kat opiletal wg to
mnAiko Tou €pyou (W) mou mapdyetat 1 g evépyelag (E) mou
petaoxnuatiCetal dla Tou avrioTolXou XPOovikoU JlaoTAUATOG.

‘Epyo
XPOVIKG dldoTnua

_ MNoodmra evépyelag mou petaoynpatiGetat
XPOVIKO dldoTnua

loxig = 3.000 W
1 He ™ XPron oupBOAwv

w
t

P=

r-'-||'|'|

H wox0g uag ouokeung 1 Mag pnxavig eivar téco peyalute-
pn, 600 MePLO0OTEPO €PYO TAPAYEL 1] TIEPLOCOTEPN EVEPYELA ETA-
oxnuatiCel oe oplopévo xpovikd didotnua. ‘H, .oodlvaua, n .oxug
elval Téoo peyalUtepn, 600 MUIKPOTEPO XPOVIKS dldotnua amat-
Teltal yia va napaxPel oplopévn moodtnta €pyou, 1 va peta-
oxnuatiotel oplopévn moodtnta evépyelag (ewodva 5.37). TMa
napddelyua, dUo autokivnta (dlou Bdpoug aveBaivouv otnv Kopu-
®n evég Aopou pe atabepr| TaxUtnta. To €pyo TOU TIAPAyouv ol

Eixdva 5.37.

dUo pnxavég eival Blo. H pnxavr) ouwg pe tn peyahutepn toxu
(ouvnBwg peyalUtepou KuBlopol) Ba odnynoel To autokivnTo
OTnV KOPUYPN) 0€ UIKPOTEPO XPOVIKS dldotnua.

Ot 80o Kvntipes aveBdlouv To BdAauo Tou aveAkuoTripa Katd
70 {80 Uyog (h) kat mapdyouv o Bto épyo. O kwntipag e ™
ueyaAUtepn oxU tov aveBalel oe pikpdTepo Xpovikd Sldotnua.
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\)ou(n'
8" kai loTopia

Eixdva 5.38.
Opiopdg Tou HP amd Tov Bar (Watt)

H ©éa yia ™ xpnowonoinon g toxuog nou anod(det éva dAo-
Yo yla tov 0ploud e povddag uETpnong e Loxuog unrjoxe
mow akoun o J. Watt v kdvet auykekpiévn (1783). O Watt dia-
nifotwoe 6t éva dAoyo propouae va avuwvel éva owua BApoug
667 N nepimou kvoUuevo yia enapkes xpovikd didotnua pe ota-
Bepny TaxutnTa 4,026 kmih nepimov. Tnv oxU aut) v amokd-
Aeae 1 o (HP) (HorsePower). H povdda auth g toxuog xon-
OlUOMOLE(TalL aKdun Kat orjuepa.

Karaorevdote €va potoyQoaend GAMToup we
UETT UETAPOOAS HOL RATOYQAYTE TNV LOYU TOU
nivnmjoa touvg og HP »aw og W.
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Katd tnv kadon evég Aitpou Bevlivng, oplouévn oadtnta xXnul-
KNG evépyelaq petatpenetat oe Bepukn. To Aitpo g Beviivng
Suwg Katyetal oe pon wpa oeg éva emBarnyd AuTokivnTo Kat
povo oe 1,5 deutepodAento 0’ €va agpomhdvo Mndwvyk 747. ‘Etat,
n pnxavy tou agporAdvou avamtuooetl woxU 1.200 Qopég peya-
AUtepn and ekeivn TOU QUTOKLVITOU.

loxuc ka1 Kivnon

To dAhoyo mou maplotdvetal otnv ekova 5.38 aveBAlel Tov Kou-
BdA pe otabepr) TaxUTNTa U AOKWVTAG O’ autdv, PECW TOU Vrua-
TOog, otabepny duvaun F katd tnv katedBuvon Tng kivnong. e
Xpovo At o kouBdq petatomifeTal katd Ax:

Ax=u- At
Kat To épyo mou mapdyetal and t duvaun F eival
W=F - Ax.

Téte, yla Vv LoXU TIoU TPOOPEPETAL OTO KIVOUUEVO OWHA (KOU-
Bd) mpokurtTeL:

AnAadn), Nn oxug mou mpooPépetal and ua duvaun F o’ éva
oWpa Tou Kiveltal pe taxutnta u eival avdloyn Tou PETPOU TNG
duvaung kat g TaxUtnTag mou KIveltal To owua.

MovAadec 10xuo¢

ZUupwva e tov oploud tng loxuog, povdda tng eival to TA-
OUN avd deutepdiertro. H povdda aut ovopdletar Watt (Bar)
nPog T Tou Zkotoélou TZénug Batr (James Watt) mou BeAtiw-
ge TNV ATpounxavr tov 180 aiwva.

1J
SUupBOoAka: 1W = s

Mwa pnxavn €xet loxu 1W, dtav napdyet €pyo 1 J oe xpovo 1
s. To W eivat oxetikd pikpr) povdada oxuog kat yU' autd ouxvd
XpnotyorolouvTal Ta TMOANAMAAoLd Tou:

1 kW=1000 W=10% W kat 1 MW=1.000.000 W=10% W
EBIKA yla TIG unxavég Twv AUTOKIVATWV éxel dlatnpenbel wg

povdda oxuog o (mrog (1 HP) mou eival {oog pe 3/4 kW, ondte
pa unxavr 134 mmov €xel 1oxy 100 kW (eikéva 5.38).
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NINAKAZ 5.3.
ENAEIKTIKEZ TIMEZ IZXYOZ MEPIKQN BIOAOTIKQN ZYZTHMATQN, MHXANQN KAI HAEKTPIKQN ZYZKEYQN

Biooyikd ouoTipara loyug Mnyavég loyug HAeKTPIKEG ZuOKEUEG loyug
‘Evtopo mou metdel 0,001 W Po)dL xelpdq 0,001 W ZuploTiki} pnxavr 10 W
Kapdia avbpwrou 3W  Mnxavr autokwrtou 10-200 KW Aaurtrpag 100 W
AvBpuwriog akivntog 17W  Tpévo 1.000-8.000 KW Wuyelo 150 W
Avbpwriog mou epydaletat 100 W Mndwvyk 21.000 KW @eppooipwvag 1.000-4.000 W
AvBpwriog mou mepratdet 750 W Ztabudq HAektpiknig evépyelag otnv lMroAeuaida 320 MW Koutiva 5.000-8.000 W
Apopéag 1.700 W TMupnvikég avtidpaotipag 900 MW MAuvtriplo 35.000 W
Aehgivt ou koAupmdet 210 W MMupauhog 1.000 MW ‘Eyxpwun tAedpaon 500 W
Aloyo mou kaATtaet 1.000 W

Mapaéeiyua 5.5

‘Evag nAekTplkOg Kivnpag avudwvel e otabepr] TaxUutnta éva KIBWTIo mou €xel Bdpog 5.000 N
oe UYog 10 m oe xpdévo 10 s. Mdon eival n 1oxUG TOU KvNntrPa;

Baowes cEiouoes
w=5.000 N, Ax=10 m P (loxuq) W=F-ax, p- W
t
t=10 s
Auon

Brjpa 1: >xedlaopudg twv SUVAUEWV TIOU aoKOUVTAL OTO KIBWTLO:
(a) A6 améotaon: To Bdpog w, (B) amd enagr): n duvaun and Tov Kntipad (MECW TOU UETAA-
AikoU okolvioul): F
Brjpa 2: YrnoAoylopdg g F.
Emedn 1o KIBWTIO Kiveital ue otabepn taxitnra and tov A véuo tou Neutwva: Fuy=0, dnAadr] F-w=0 F=w
Bripa 3: Epapudloupe TG Baokég El0WOELG:
W F-Ax 5.000N-10m

P=— =5.000£=5.000W=5kW
t At 10s S

» Xpnoiygomoinoe Kal EPAPHOCE TIG £VVOIEG TTOU €UAOEG:
‘Epyo ka1 Evépyeia

1. ZupnAnpwoe TIg AéEelg mou Aelmouv amnd To MAPAKATW KEeleVo €10l WOTE Ol MPOTACELG TIOU TIPOKUTTTOUV
va elval emotnpovika opBEq:

Mia dUvaun mou aockeital o' éva cwua urnopel va mapdyel €pyo mavw 0" autd OTaAv TO OWUA ...cccvves.ee
2V anAouotepn mepimTwon, onou n duvaun eival otabepr) KAl TO CWHUA UETAKIVETAL KATA TN ...............

™G, TO €PY0 OPIZETAL WG TO .ooovvveeveernene ™G SUVAUNG €T TN ooveviieeiee e, TOU OWUATOG 1 OUW-
BONKA: i To €PYO EVAL ovvveeiiiiiiiieca pEyeBog dnAadr €xel pévo peEtpo. H povd-
da tou €pyou oto Sl olotnua eivat TO .................. To €pyo pag dUVAUNG EKPPAGEL TN cevvveveeeiciiiieennens evép-
Yelag arnd éva owpa o€ €va AANO 1 TN oevveveeveeeeeeeeeeeen, ™G amd Wwa pop®r oe AAAN.
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2. 211G mPoTdoelg Tou aKoAouBoUVv va KUKAWOELG TO YPAUUa TIOU aviloTtolxel otnv opbr ardvinon.

m2

H povdda tou €pyou oto Alebvég Zuotnua Movddwv eivat: a) 1 J, B) 1 N, y) 1 kg, d) 1 Ui g1 N,
m
Auvapiki-KivnTikn evépyeia — AUo BACIKEG PHOPPEGQ EVEPYEING
3. Zuunm\npwoe TIg AéEelg mou Aelmouv amd 1o Mapakdtw Keluevo €Tol WOTe ol MPOTACELS TIOU TIPOKUTTOUV

va elval emotnuovika opBEg:

i. 'Eva odpa mou €XEL ... W Kal BplOKETAlL O€ ...oooeeennnnne. h and kdmolo opildvtio eminedo €xel
............................................. evépyela. H BapuTikr) Suvaplk eVEPYELO AVAPEPETAL OE ...uvvuvvrvvvenneen..
and TNV omoia UETPAUE TO ..ooooevveveennes KalL otnv oroia BewpPoUueE OTL EXEL TNV TN cvvvvvvrneerieneennes H
BapuTiky UVAUIKY) €VEPYELQ TIOU €XEL €va OWHA O KAMOLO UYOG €IVAL ..ooooeecverinee and 1o dpduo
TIou akoAoubnoe yla va Bpedel o’ autd to UYog.

ii. KdBe owpa mou €xel unooTel EAAOTIKY] TIAPAUOPPWAT), EXEL .ooevveverrrreeannens evépyela, n orola tooutal
ME TO .ooveeeiiinnne. ™G dUvaung TIOU TOU AOKABNKE YlA VA TO TIAPAMOPPWOEL KAL  cevvreeeeiieiieieeeanannne

ard Tov TPOMO TOoU TAPANOPPWONKE.
4. 211G MPoTAoElg ToU AKOAOUBOUV va KUKAWOELG TO YPAUUA TIOU aviloTtolxel otnv opbr amdvinon.

i. ‘Evag mUpaulog Tou Kiveltal Ue oplopévn TaxUumrta oto JLAoTnua, evepYOTolel TIG UNXAvEG TOU Kal
dm\aotdlel Vv TaxutnTd Tou, evw TauToxpova armoBdMel TV Adela SeEAUEVH) KAUOIUWY HELWVOVTAG
™ M&la Tou otn uor. H Kwntik Tou evépyela: (a) de petaBdAAetal, (B) oktamAaotdletal, (Y) TeTpa-
n\aoldletal, () dmAhaoctdletal, () Timote amd TA MAPAMAVW.

ii. '/Eva BENog ektoEeletal amd 1o £€dapog e Tn Bonbela evdg TOEou kat apou avéBel UEXPL Eva OPLOUEVO
Ugog, otn ouvéxela mpooriirel Eavd oto €dagog. H diadikaoia amd tn otiyur) Tou 10 BENOG apxilel
va Kiveltar pe t Borfela tou T6Eou umopel va meptypadel pe tnv akOAoubn oelpd evEPYELAKWY WETA-
OXNUATIONWY: (a) KIVNTIKY eVEPYELQ-BAPUTIKY OUVAULIKY] eVEPYELA-EPYO, (B) €PYO-KIVNTIKY evEpPYELa-ENA-
OTIKI] OUVAULKY] EVEPYELQ-KIVNTIKY EVEPYELQ, Y) EPYO-OUVAMLKA evépyela AOYw TAPAPOPPWONG-KIVNTIKN
EVEPYELA-BAPUTIKA] DUVAUIKY] EVEPYELO-KIVNTIKY] EVEPYELQ, O) ENAOTIKI] OUVAUIKY) EVEPYELA-BAPUTIKY duva-
MIKI} eVEPYELA-KIVNTIKY evépyela, €) Timote amd ta mapandvw.

H pnxaviki evépyeia kar n diatipnon Tng
5. Zuum\ipwoe TIG AEEelq mou Aelmouv and To MAPAKATW KEIPNEVO £TOL WOTE Ol TIPOTACELG TIOU TIPOKUTITOUV
va elval emotnuovika opBEg:

To ABPOIOUA TNG covvvvveeieciiiieeeens (U) KAl TNG covvvvveenns evépyelag (K) evog .........co...... 10 [T
KABe XPOVIKY OTLYMr) ovopdleTal ............... EVEPYELA TOU ..oovevvenene.. 1010 (o TV ‘Eva owua
AMOKTA KWVNTIKA Kal SUVAULIKY] EVEPYELA HECW TOU ..ooooeeeneerennnnnnns TWV SUVAPEWV TIOU gvePYOUV O auTO.
Otav 0’ éva owpa 1 oUOTNUA CWUATWV ETUDPOUV HOVO .ooeooevviveveeeeennee, Y e 1 duvdpelg

.................. napapdépPwong, N UNXaviky Tou evépyela dlatnpeital otabepn.

6. 2TIG TIPOTACELG TIOU AKOAOUBOUV va KUKAWOELG TO YPAUMA TIOU avtloTtolxel otnv opbr] amdvinon.
Mwa ogaipa Kiveltal Katd PAKOG plag oxedOV KUKAIKNG KATAKOPUQNG ONEOTPOXIAG XWPIG TPIREG eKKL-
vovtag and To avwTtepo onueio g TPoxtdg. H KivnTikr) tTng evépyela, n SUVauKn TnG eVEPYELA Ot OXE-
on Pe To €5agog KAl N PNnxaviky g evépyela: (a) au&dvetal, au&dvetal, augdvetal, (B) MelwveTal, pELw-
VeTaL, pelwvetal, (y) auEdvetal, pewwvetal, pewwvetal, (3) augdveral, pelwveral, mapauével n dla, () Timo-
Te and Ta napandvw.

Mop@ég kai petarponéq evépyelag — Aiaripnon tng evépyeiag — Mny€qg evépyeiag
7. Zupn\npwoe TIg AEEelg mou Aeimouv amd 1o MAPAKATw Ke(UeEVO €TOL WOTE Ol MPOTACELS TIOU TIPOKUTTTOUV
va eival emoTnUovIKA 0pBEG:

YTAPXOUV SLAPOPESG HOPPEG .ooeeeeeeeeennnns Mou OPWG OTO MIKPOKoouo avdyovtal oe dUo BeUeAWDELS.
AUTEG elval N oooeeeeien, EVEPYELD KAL 1 coveevveeieennas evépyela. H evépyela TOTE DEV ....occvvvvvveerennnnne.
arnd TO UNOEV KAL TIOTE OEV ....coevvveiveeeeennnes MTTOPEL VA .. and N Wa Hop®r) otnv AAAn,
A VA and éva owpa og AANo.
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10.

Amnédoon piag pnxavikng - loyug
JupnAnpwoe TIq AEEeLg Tou Aelmmouv amd TO MAPAKATW KEelUevo €10l WOTE OL TIPOTACELG TIOU TIPOKUTITOUV
va eival emotnuovika opBEg:

Katd m oo, ™G evépyelag amd Tn WA HoPPry o€ AAAN, €V 1 OUVOAIKY] EVEPYELQ .......ccceeeeeennnn. ,
N XPNOoWn (W@EAUN) elval MAVTOTE ............... NG EVEPYELAG TIOU ..ooovevvneerennnnns apxikd. H anédoon piag
pnxavig opifetat wg To MNAKO TNG ..oeoeenneeee. TIPOG TNV wooevviiieenens evépyela. Xpnollonowwvtag paenua-

TIKA OUPBOAA WMOPOUUE VA YPAWOUUE: N= rwseee

To ué€yebog mou delxvel MOCO ypryopa Tapdyetal €va €pyo 1 peTaoxnuatifetal kdmola Hopdr evépyel-
AG OVOMAZETAL ...oooveevenenn..

2TIG TIPOTACELG TIOU AKOAOUBOUV va KUKAWOELG TO YPAMUMA TIOU avTloTolxel oty opbr] amdvrnon.

H povdda oxtoq oto diebveég ouotnua sivat: (a) N, B) J, (y) J-m, (d) W, (g) g

» Epdppooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHPEVEG ATIAVTHOEIG YIA TIG EPWTAOEIG TTOU AKOAOUBOUV.

‘Epyo ka1 Evépyela

‘Evag nayodpduog Kiveltal pe otabepn] taxutnta xwpeiq tTeBég mdvw otnv oplévtia erupdvela Tng niotag.
Na oxedldoelg TIg duvduelg TIou agkouvTal otov Tayodpdpo. MNdéco €pyo mapdyetal and Tn CUuVIoTAuE-
vn Twv JUVAUEWV TIOU aokoUvtal oTov Tayodpdio;

Na ouykpivelg Ta €pya mou mapdyet n duvaun Tnv oroia ackel évag apolBapioTag Kabwsg avuPwvel TV
urdpa e otabepr] taxutnta étav 1o Bdpog g eival (a) 1.100 N kat Tnv avuywvel ge UPog 1 m, (B)
2.200 N kat v avugwvel oe 0Pog 1 m, (y) 1.100 N kat Tnv avugwvel ge UPog 2 m, (d) 2.200 N kat
v avuywvel oe UPog 2 m.

To €pyo Tng dUvaung mou €vag aotpovautng ackel oe méTpa pe pdla 1,5 kg kKabwg TNV avuPwvel pe
otabepny Taxumrta oe UYog 2 m eival To Blo otn yn kat I oeAfvn; E&Nynoe.

Xpouodg kavovag g Mnxavikig. Me 3edouévn Tn dlatripnomn TnG EVEPYELAG VA CUYKPIVEIG TA €pya TV
Suvdpuewy Tou ackolvtal OTo KPS Kal oTo peydho €uBolo piag UdPauAlkhg avtAliag 1) evdg udpaull-
KoU mueotnpiou (ewdva 4.19), kaBwg emiong Kal TI§ AVTIOTOLKEG METATOTIOELG TOUG. Ti CUUMEPAIVELS;

Auvapiki-KivnTik evépyeia — AUo BaCIKEG HOPPEG evEpyelag

Mwa potooikAéTa mou Kiveital, and anpooegia Tou odnyou, TMEPTEL MAVW OE OTAUATNUEVO AUTOKIvNTO. Amd
Tolouqg Tapdyovteqg Vouilelg ott eEaptdral To Yeyebog TG mapapdpewong mou Ba uroaotel TO AUTOKIvNTO;
Mwa kolUvia awwpeltal. Ze mola 6€on n kKouvia €xel PeYaAUTepn JUVAULKY evEpyeld; Ze Tola B€an €xel
peyaAUtepn taxumra; Mati TeAlkd n kolvia otauatd;

H pnxaviki evépyela kai n diatipnon Tng

Na meptypdyelg TiG evepyelakég UETABOAEG Tou cupBaivouv dtav: (a) Pixvelg pia prndAa mpog ta ndvw, and
TN OTLypr| TIou 1 pndAa geulyel ard To XEPL OOU PEXPL TN OTLyUr] Tou emotePel Eava ato xEptL oou. (B) Tevrw-
VEIG TN XopdN evog ToEou Kal To BENOG exToEeueTal, amd Tn Oty TIou apxiCel Kal TEVIWVETAL N XOPdr| HEXPL
™ oTyur mou To BENoG pelyel and To ToEo. () ‘Evag abAntq mpayuatonolel dApa emi Koviw.

Tu loxUel yla T UnNxavikn evépyela oe kdbe mepimrwon;

Av yvwpiCelg OTL n Tevtwpévn xopdn evog TEEoU €xel DUVAIKY evépyela 50 J, urmopelq va mpoRAéyelg méon
KIVNTIKA evépyela Ba €xel To BENog dtav ektofeletal amd 1o T6E0; Na artlohoyroelg Tnv andvinor] oou.

Mop@€g Kal pHeTaTpOTIEG evépyelag — Aiatripnon Tng evépyeiag — MNMnyég evépyeiag
2T0 KUKAWHA TNG dmAavrg elkévag €xoupe ouvdEael e Jla uratapia éva Aaurmnd-

Kl Moleg petatpomég evépyelag Ba ouppoulv dtav kAeiooupe to dlakdmTn: (a)

omv pnatapia, (B) oto AQUmAkL;

AUo pabnTég Tou vnruaywyelou €xouv dUo autokivntdkia. To éva elval koup-
dlotd, evwy To AANO Aettoupyel pe prnatapieg. Mola popPry evépyelag eival apxl-
KA arobnkeupévn ota autokivntdkia; Mola pop@r) evépyelag €xouv dtav Kivouvtal, Ti yiveral auth n
evépyela Otav Ta AUTOKWVNTAKIO OTAUATHOOUV;
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15.

16.

17.

Apnoe amd to Blo UPog éva UMAANdKL TOU TIVYK-TIOVYK Kal pia ogaipa amd mAaoteAivn. Tt 6a oupBel
6tav ¢Bdoouv oto mdtwua; Alatneeital n evépyela kal ot dUo mepmtwoelg; Na SIKaloAoyroelg tnv
andvtnon oou.

A6 moU MPOEPXETAL N KIVNTIKY evépyela evdg abAnTr mou Ttpéxel pe 10 m; Evég autokivijTou Tou Tpé-
XelL pe v (dla TaxutnTa; °

Na meptypdyelg TIq HETATPOMESG EVEPYELAG TIOU cupBaivouv ¢’ €va autokivnTo amd Tn oTlyur Tou Tibe-
TaL N unxavi Tou og Aettoupyla péxEl va otapatrioel auto.

Ta ynwa netpwpara oupnélovial Onwg ta ehatripla. 2t dldpkela evdg CelopoU aneAeubepwvovTtal
TepdoTia TIO0A EVEPYELAG TIOU TIPOKAAOUV HeYANeG KATAOTPOPEG. MoU MTav amobnkeupévn autrh n evép-
yela mpv and Tnv ekdAwON Tou CelopoU;

Amédoon upiag pnxavikng - loyug

Mia pnxavry A éxel peyaAutepn oxU amd ua pnxavr B. (a) Mowa amd Tig duo mapdyel meploodtepo €PYO
otov Blo xpdvo; (B) Av mapdyouv To Blo épyo, Tola Xpeldletal UIKPOTEPO XPOVO Yyla va To TaPdyel,
‘Evag Aaurtm)pag pe woxd 100 W pwtoBoAel yia 10 Aemrd kat ekméunel pwtevr) evépyela 12.000 J. Mdéon nAe-
KTPIKA evépyela amartelTal yia ) Aetroupyia tou Aaurmmpea; Tu cupBaivel pe ) dlatripnon g EVEPYELQG;
Bpeg Vv 1oxU TOU OIKOYEVEIOKOU OAG QUTOKIVITOU (IPOCOXT), MN OUYXEELG QUTT) TNV LoxU e Tov aplBud Ttwv
(POPOAOYNOWYV (TIMWV TOU auToKwvrtou). Na XPnolyloTow|0elg TOV OXETIKO Ttivaka, Tiou uttdpxet oto BiRBAD, ue
TIG TIHEG TNG WOXUOG, YA va Amavifoelg OTO MAapaKdtw epwtnua: Mdéoca dhoya mpénel va (EYoupe pall oe
pa dua&a wote 1 OUVOAIK LloXUG TOU QUTOKIVITTOU va eival {on pe v 1oxU TnG KNXavrq TOU QUTOKIVITOU;

ONOR. . WiKO

211G MapakdTtw aokioelg Bewpnoe Ot g=10$.

‘Epyo kai Evépyeia

To mdtwpa Tou T€TaptTou opdpou evog omtiol Bpioketal oe UYog 12 m and 1o £€dapog. OENoupe va ave-
Bdooupe oe autdv pe ) BoriBela yepavou €va Yuyeio pddag 150 kg. Na umoAoyioelg 1o €pyo g duvapng
Tou aokel To okowv( Tou yepavou oto Yuyelo, étav 1o aveBddel ue otabepr] TaxUutnta otov Tpto dpogo.
‘Evag opeldrng, étav aveBaivel éva Bpdxo Uyoug 4 m, mapdyel €pyo 2800 J. And ta napandvw dedo-
ME€va propeiq va umoAoyioelg tn pAla Tou opelRdarn;

O mpwtabAnTig dpong Bapwv Muppog Anuag avugwvel 250 kg ge UYog 2,3 m. Mdéoo €pyo mapdyel n
duvaun mou o Anuag ackel otnv prndpa oétav: (a) Tnv avuPwvel he otabepr) taxutnta, (B) Tnv kpatdel
ndvw and to KePAAL Tou, (Y) Tnv KateBdlel oto €dagog pe otabepry TaxUutnTa,;

Auvapiki-Kivnmik evépyela — AUO BACIKEG HOPPEG EVEPYEIAG

‘Eva BiBAio pe pdada 2 kg avuywvetal and to ndtwua o’ €va pdel nou PBpioketal oe UYog 2 m and To
ndrtwpa. Mdéon eival n Baputiky duvauikn evépyela Tou BIBAoU; (a) Ze oxéon Ue TO MATwWMA. (B) Ze OxE-
on e To KePAAL evég Tadlou mou €xel Uyog 1,60 m;

‘Eva autokivnto €xet pndga 1000 Kg. Na Bpebel n Kwnruikr) Tou evépyela dtav Kiveital pe taxitnta: a)
72 K:', B) 144 KT"‘

To maykdéoplo pekdp KOAUPPnong ota 50 m avtioTtolxel o pua pé€on TaxUtnta yla Tov KOAUMBNTY
2,29 % Na unoloyioelg Tnv KTk evépyela Tou KOAUPBNTA, av yvwpilelg 6Tt n pndla tou eival 75 kg.

H Mapia aveBdiet €va BiBAo pe paca 1,2 kg and to teamnédl, mou Bpioketal 75 cm ndvw and to mdTw-
pa, o’ éva pdoel ou Bpiloketal og UYog 2,25 m ndvw and to ndtwpa. Mowa eival n petaBoAr g Bapu-
TIKNG SUVAUIKAG evépyelag tou BiBAlou;

H pnxaviki evépyela kai n diatipnon Tng

Na urtohoyioelg TN pnxaviky evépyela evdg agporhdvou Mmdivyk 737 Bdpoug 2,22 10° N to orolo metd-
el oe UYog 10 km pe taxutnta 800 %
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Mwa paipol mou €xel pdda 30 kg mudvetal and Tnv AKpn Ml TIEEPIKOKAADAG ToU €xel UKog 20 m Kalt
«nddel> and to kKAad( evég dévdpou oto €dapog. Av To kKAadl Bploketal og UPog 4 m amd To £€3aPOg,
(a) Me méon taxutnra Kiveltalt n paipou dtav ¢bdvel oto £€3agog; (B) Av miow akpBWg amd v dai-
poU mnddel To Wkpd NG He pdla 5 kg, pmopeiq va mpopAEPelg pe éon taxutnta Ba ¢edoel oto €3a-
®og; Na artiohoynoelg Tnv andvinor] oou. (y) Av n TEPIKOKAADA elval KATAKOPU®N, VOpiZelg 6Tl To aro-
Té\eopa Ba eival dSlaPoPETIKO;

‘Evag oki€p mou €xel paca 70 kg Eekwvdel amd tnv npepia otnv kopugr) evog Ad¢pou, Tou Bpioketal ot
Ugog 45 m mdvw amd pa Kolldda. Av ayvorjooupe TG TPLREG: (a) Me mdéon taxutnta ¢BAvel 0 OKIEP
oV Kol\dda; (B) Av Otn CUVEXELD, Pe TNV TaxUtnta mou améktnoe, apxiost va aveBaivel o’ éva Ynho-
Tepo AOQoO, oe molo UYog Ba ¢pedoel,

‘Evag Bpdxog pdlag 20 kg Bpioketal otnv dkpn evog ykpepoU BdBoug 100 m. Z1o BABOG TOU YKPEUOU
KUNGeL €va moTtapdkl. (a) Méon eival n Baputikr) duvauKr eVEPQYELd TOU BPAxou Oe OXEOm HE TO TOTA-
M; (B) O Bpdxog méptel and tov ykpeud. Mdéon eivat n kvnTik Tou evépyela otav ¢BAvel otnv empd-
VEIO TOU TOTapoU;

Mop@pég kal perarponég evépyelag — Alatipnon tng evépyelag — Mnyég evépyeiag

‘Epyo katd Tto @pevdploua Tou autokwrtou. ‘Eva autokivnto pddag 900 kg kwveitar pe taxutnta 20 %
Zapvikd 0 0dnydg matdel GPEVO KAl TO auTokivnto oAlgBaivel. MeTagU Twv TPOXWV TOU AUTOKIVATOU Kal
TOU 0300TPWHATOG avarttiooeTal duvaun TPPNG, To YETPO NG orolag outal pe 9.000 N: (a) Na uro-
AOYI(OEIC TNV KIVNTIKY] €VEPYELA TOU QUTOKIVATOU TPV ard To ppevdplopa. (B) e Tola Hop®r) EVEPYELAG
METATPEMETAL N KIVNTIKA EVEPYELQ TOU QUTOKIVITOU; To €pyo Tolag dUvaung ekppAlel autr Tn UETATPO-
mn; (y) Méoo Ba oAobrioel TO AUTOKIVNTO HEXPL VA OTAUATNOEL,

‘Eva autokivnto pe pdla 700 Kg kwveltar pe taxutnra 30 % Zapvikd 1o autokivnto MEPTel Tdvw o
pa kKoAéva nAekTpopwTiopoU. H koAdva mapauével akivntn kal To autokivnto otauatdet. (a) YmoAdyl-
g€ TNV KWVNTIK eVEPYELQ TOU QUTOKIVIITOU TPV T oUyKpouaon. Meplypade TIG PETATPOMEG EVEPYELAG TIOU
oupBaivouv katd tn dldpkela TG ouykpouong. (B) Méoo €pyo mapdxbnke amd Tn dUvaun Tou aokel n
KoAOva oto autokivnto; (y) Av dexboUue 61l katd tn didpkela TG oUykpouong n KoAdva aokel oto
auTokivnTo oTabepry dUvaun KAl TO UMPOOTIVO UEPOG TOU AUTOKIVATOU petatoriobnke (BoUAlage) katd

40 cm, va umoAoyioelg To PETPO TNG.

Anédoon piag pnxavikig - loxug r
Katd m didpkela evog HabriuaTog YURVaoTIKAG évag paentg pdlag 60 kg avap-
pixdtal oe A Katakopu®o dokd urikoug 3 m oe 4 s. Mdon sival n péon Loxug
TOU pabntr otn didpkela TNG AoKNoNgG;

‘Evag nAektplkdg Kivntmpag aokel duvaun 100.000 N o’ évav aveAkuotripa Kat
Tov avuywvel katd 15 m oe 30 s. Mdon eivat n woxug Tou Kvnmpa; Edv o aveA-
Kuotrpag avéBawve oe 20 s, Ba dAN\ale To €pyo; Oa AA\ale n LoxUG TOU Kivn-
pa; Na dikaloAoyrnoelg tnv andvinon oou.

‘Eva autokivnto Kiveltal pe otabepny taxutnta 30 % oe oplZévtio dpduo. ZTO AUTOKIVNTO aokeital amnd
Tov aépa pia duvaun avriBetn pe tnv kivnor tou 3.000 N. (a) Moteg duvduelg aokoUvtal OTO QUTOKI-
vnto katd tnv opwldévria dlevbuvon; (B) Méon eivar n perardmon Tou AUTOKWVITOU ag XPovo 20 s; (Y)
Mdéon evépyela MPOCTPEPEL N UNXAVI] TOU AUTOKIVITOU g€ Xpovo 20 s; (d) Mdon oxy avamtuooel n pnxa-
VAl TOU QUTOKLVATOU, dTav Kive{tal pe autr v taxutnta;

2’ €vav USPONAEKTPIKO OTaBUSO Tapaywyng NAEKTPLKAG EVEPYELAG TEPTOUV
andé 1o gppdypa 30.000 tévol vepou avd Aemtd. To UYog Tou PPAyHaTtog
and TG nAektpoyevwnTpleg eivat 15 m. H ouvolkry andédoon tou otaduou
elvar 60%. Na umoloyioelg: (a) Tn BAPUTIKA SUVAMLKY eVEPYELA TNG TOCO-
TNTAG Tou vepoU Tou MEPTeEL o €va AemTd. (B) Tnv NAEKTPIKN €vEpyela ToU
napdyerat oe éva Aemtd. (Y) Tnv nAeKTPIKY LloXU Tou otabuou.
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NEPIAHWH

0 H evépyela eupaviletal e dSIAPOPEG HOPPES, UETATPEMETAL ATO [ia pop®Y) g AANAN, aAAd KaTd TIG UETA-
TPOTEG TNG N OUVOAIKY| evépyela dlatnpeltat.

0 Mwa dUvaun mou aockeltal o’ éva cwua prnopesl va napdyet épyo (W) mdvw o’ autd dtav To owWua HETA-
Kiveltal katd mn dleuBbuvon g duvaung. To épyo otabepriq duUvaung opiletal wg TO YIVOUEVO TOU HETPOU
™G dUvaung emi Tn Petardmon Tou owuatog. ‘Epyo = Alvaun x Metatdmion, 1§ oUpBoAikd: W=F - Ax

0 To épyo ekppdlel Tn MUETABOA TNG eVEPYELAG €VOG OWUATOG 1) TN METATPOMN TNG amd Hid Hop@r] o€
GAAN.

0 ‘Eva owpa mou éxel Bapog w Kal Bploketal oe UPog h amnd kdmolo oplldvtio eminmedo €xel BAPUTIKY duva-
MIKR evépyela, n omoila eEaptdral and To BApog Tou owuatog Kat and to UYog kat eival aveEdptntn and
TO JpJopo ToU akoAouBnoe yia va Bpedel o’ autd to UYogq

0 Kdbe owpa mou €xel umootel eAaoTiky Mapapdpewon, €xel dUVAULK evépyela, Tou eEaptdrat arnd To
péyeBOQ TNG MAPANOPPWOTIG TOU Kal looUTal e To €pyo TnG dUvaung TIOU TOU AOKBNKe yla va To Tapa-
MOPPWOEL.

0 ‘Eva owpa €xel DUVALIKY evépyela av oe autd aokeltal dUvaun (BapuTikrl, NAEKTEIKY, €AAOTIKAG TAPA-
péppwong). H duvaukr evépyela eEaptdral and to peyebog g duvaung, Tn B€on 1) Tnv kardotaon
(mapapdpewon) Tou cwpatog kat dev eEaptdral and To dPOUO TIOU AKOAoUBNOoe TO CWHa yia va ¢podoel
oe aut TN 6€on 1 TV Katdotaon.

0 Kwnrikn evépyela eival n evépyela mou €xel €va owpa eattiag tng kivnong tou. H Kivntikn evépyela eEap-
Tdtatr and Tn pAZa kat Tnv TaxUtnTa Tou KIVOUUEVOU OWHATOG.

0 To dBpolopa SUVAULIKNG KAl KIVNTIKNAG EVEPYELQG €VOGQ CWHATOG OVOUAZETAL UNXAVIKA EVEPYELQ.

0 Otav 0’ éva owua emdpolyV BAPUTIKEG, NAEKTPIKEG 1] DUVALELG EAACTIKAG TIAPANOPPWONG, N MNXAVIKY) TOU
evépyela dlatnpeital orabepr.

0 Yridpxouv TIOIKIAEG LOPPEG EVEPYELAG, OTIWG UNXAVIKY], NXNTIKA, BEPUIKY], NAEKTPLKY], XNMIKY), TIUPNVIKY, OKTL-
voBoAiag. ‘OAeg auTEG Ol MOPPEG EVEPYELAG AVAYOVTAL, OTO KPOOKOTIKO emimedo, e dU0 BeueAlwdelq
MOPPEG: KIVNTIKA KAl SUVAIKT).

0 H amédoon pag pnxavng opiletal wg 1o TMNAKO TNG XPNOWNG TEOG TNV TPOCPEPOIEVN EVEPYELA. ZUVY)-
Bwg, n amnddoon ekPppAleTal wG MooooTd % kal eival TAvtote PIKPSTEPN 1] TO TOAU (on pe 100%.

0 loxug elvar To péyebog mou delxvel mOoo ypriyopa mapdyetal kdrmolo €pyo 1) peTaoxnuatifetar kdamoia
pHop®r] evépyelag oe kdamolwa AAAn. H oxug opiletal wg 1o TMAKO TOU €pyou 1 TnNG evépyelag dla Tou
avtiotolxou xpovou.

BAZIKOI OPOI
Evépyela Auvauikn evépyela AvavewolUeg TINYEG EVEPYELAQ
‘Epyo Mnxavikr| evépyela Amnédoon
Kiwntikn evépyela JUUBATIKEG MOPYPEG EVEPYELAG loxug
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