Hia pikph ioTopia .

Katd toug 0gpivoug OAupniakoUg aywveg tou 2000 nou &ie€nxdOnoav
oo XZivéel wng Auotpandiag, o MUppog Anpag avadeixinke OAupnIovikng
otnv Kivnon 1ou apacé unepvikwviag 1o Bdpog tng undpag, nou eixe pdza
250 kg, kalr avuywvovidg tnv o€ UYog 2,3 m.

MNéoco ntav 1o PBapog tng undpag; Moéon SUvaun doknoe ¢’ auth o abAn-
NG, WOTE va KataQEpel va tnv avuPwoel; MeAgtwviag autd 1o Kepdaanaio,
0a pdbeig va Siakpivelg tn pdza and 1o PBApog tng pndpag, va oxedid-
ZEIC Kal va unoAoyizel¢ ug Suvaueli¢ nou ackouvial andé éva cwpa o€
éva dAno. ©a ouoxetioel¢ Uu¢ SUVAUEIC ME UG KIVACGEIG NMou npokaAolv
010 owMata ndvw ota onoia aokouUvial. Eniong, 6a pdbeic nwg ol nupau-
Aol unepvikoUv 10 BAPOC tOUG KAl anopakpuvovial and tn yn ta€ibevo-
viag o€ 81dpopeC YwVIEG Tou nAldKoU pJAg CUCTANATOG.
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KE®AAAIO 3

KINHZH KAI AAAHAEMIAPAZH:
AYO TENIKA XAPAKTHPIZTIKA THZ YAHZ

2TO TPONYOUHEVO KEPAAALO PEAETACAUE TIG KIVAOELG TWV OWHA-
Twv. Ayvorioaue Suwg tnv attia mou TPOKaAel Tn YETABOAY} oTnv
KIVNTIKY KATAOTAOY TWV CWHUATWV.

To endpevo Bripa eival va avalntriooupe Tnv aitia mou kabo-
piCel edv éva owpa npeuel 1) extelel €va oplouévo eidog kivnong.
Autry n avalitnon odnyel omv eloaywyry ™T¢ évvolag g duva-
HNg Kat yevikdtepa tng €vvolag TG aAAnAemidpaong. Auo owua-
Ta aMnAemudpoulv, étav acgkolv duvdpelg To €va oto dAo. Onwg
n kivnon €tot kat n alnAenidpaon anotelel €va yevikd xapa-
KTNPELOTIKG TNG UANG.

3.1> H évvoia Tng dGvaung

MNa va katahdBoupe Vv attia ™G kivnong, mpénel va yvwpi-
Coupe Tov TPOMO He Tov omoio éva owua ernpedlel v kivnon
evog AMNou. Me dM\a Adyla va peletriooupe tn dUvaun mou TO
éva owpa ackel oto AMo. Ouwg Tt eivat duvaun; Autd to oroio
avtihapBavopaote eival Ta anoteAéopata Twv duvduewv kat oxt
TG (dleq Tig duvduelg. H amlouotepn avtiAnyn mou €xoupe yla
n dUvaun eivat étt o’ éva owua ackouue duvaun étav To OTPw-
XVOUUE 1] TO TPABALE.

Auvaun kKol kivhon

To nawd( mou @aivetat otnv ekdéva 3.1 €xel déoel pe okowil a
akivntn Bdpka kat Tnv TPaBdel nmpog v &npd. H Bdpka apxilet
va Kweitat, n taxdtnta g Bdpkag petaBdrietat. Tote Aéue OTL
TO OKOIVi aokei duvapn orn Bdpka.

Aprvoupe pia mEtpa and kdrolo UYog va néoel. MOAG n nérpa
¢Odoel oto £€daog orapard, n Taxutntd g petaBdAetal. Tdte
Aéue OTL TOo €dagog aokei duvapn ornv méTpa (eikéva 3.2).

O TepuatopuUAakag, yia va aldEet tnv mopeia ™g undAag mnou
KateuBUveTal P0G TO TEPMA Tou, Ba mpPérnel va Tn xturrioel duva-
TA pe To X€plL Tou. Aéue OTL TO XEpI aokei dUvapn oTnv PmdAa.

LTRSS N

Eikéva 3.1.
H Bdpka apxiCet va kwvettat mpog v aktr. To okow( aokel duva-
un ot Pdpka.

Eikdva 3.2.
H nétpa otauard. To €6apog aokel dUvaun otnv mETpa.
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Eikdva 3.3.
H pakéta aMddet v mopeia g undrag. H pakéta aokel dova-
Un oty pndAa.

> -

T
"l
.&Pv

To xépt uag mpokaAel auénon tou rkoug Tou eAatnplou.
To xépt aokel duvaun oto eAatrjplo.

Eikéva 3.5.
KaBuq to unadk: Bploketat oe enagr e ™ pakéta: a) mapa-
Hopgwvetat kat B) petaBdMetat n taxumntd tou. H pakéta aokel
Sovaun oto unaAdk.

MNa va aA\d&oupe tnv mopeia oto PMAAdKL Tou TéVIG, TIPEMEL va
TO XTUTIOOUME Me TN Pakéta. Aéue OTL N pakéTa aokei duvapn
oTo PmaAdKkl Tou Tévig (elkdva 3.3). Ze OAa Ta mapandvw mapa-
delypara éxoupe HETABOAY] 0TV TAXUTNTA TWV CWUATWY, EMTOUEVIG:

O1 duvdpeig mpokahoUv peTABOAR oTnV TaXUTNTA TWV CWHA-
TWV OTa omoia ackouvTal.

Auvaun Kol napouoppwon

Ot duvduels mpokaiouv kat dAAou eidous UETABOAEG eKTOG ard
UETABOAN ™G TAXUTNTAG TWV OWUATWY;

‘Otav euodel o dvepog, Ta Tavid Tou LoTIOPAPOU «(POUTKWVOUV»-
napapgoppwvovtal. Aéue 6Tl 0 dvepog ackei dUvaun ora mavid.

Kpatdue ota xépla pag éva KOUUATL TAAOTEANVNG Kal TO Tué-
Coupe. H mAaoteAivn mapapoppwveral. Aéue 6Tl To X€pPI AOKED
duvapn ortnv mAaoTtelivn. TpaBdue éva eAatriplo Kat To ETiun-
KUvoupe. To ehatriplo mapapopPwverdl. Aéue OTL TO XEpI pag
aokei dUvapn oTto eharrpio (eikéva 3.4). Emopévwg:

O1 duvdapelg TPOoKaAoUv MapapépPwon TwWV CWHATWV OTa
omoia ackouvral.

MoMEG PopEg [ia duvaun mpokalel kat Ta dUo anoteAéopara
Tautdxpova. MNa mapddelypa, étav XTUmdue pe TN Pakéta éva
MIMAAGKL TOU TEVIG, TO MUMAAGKL TIAPAUOPPWVETAL KAl N Taxutntd
Tou petafdietal (eikéva 3.5).

AuvAaueIc kal aAANAEMISPACEIC

Mapatripnoe 6tL oe OAa Ta ponyoupeva napadeiyparta n duva-
M TIou aokeital oe éva owpa mpogpxetal mMAviote and KArolo
Mo owpa.

21N @uon paivetal va undpyouv MOAAEG KAl SLAPOPETIKEG duvd-
pelg. Exouv dpaye OAeG ot SUVAUEIG KATOLO KOLVO XAPAKTNPLOTL-
KO;

H andvmon o’ autd 1o gpwtnua 3dé6nke mptv and 300 xpdvia
nepinmou amnd tov NelUtwva, o omoilog unootpt&e étL dev umdp-
XOUV Kdrola owuata mou pévo ackouv duvduelg kat kdmowa dAAa
Tmou poévo d€xovral tnv emnidpaon duvduewv. Ot duvduelg eugpa-
viCovtal ndvtote avd dUo PeTAgU dUo CwHATWV.

ZYXNUATIKA urtopoupe va del€oupe:

08 owpa A aokei Sovapn I lals] cwpa B

AN 1oxUel KAl TO avtioTpoYo.

Y owpa B aokei Sovapn | gro LT

MNa napddetyua, To 0d360TPWUA AoKel dUvaun ota eAAoTIKA TV
QUTOKIVATWY Kal Ta EAACTIKA 0TO 0d00TPWHA, 0 HALOG OTn yn Kat
n yn otov fAlo.
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Aépe oM Ta owpara aAAnAemdpouv. ‘Etol, dUo madid mou
onpwyvovtal, dUo autokivnta Tou ouykpouovtdl, o HALOG Kal 1
yn mou €Akovtal, aAnAemudpouv (elkéveg 3.6 kal 3.7).

Katnyopig¢ ouvauewv

Mote éva owua aokel duvaun o’ éva dAAo; Mwg uropouue va
yvwpilouue Ti¢ duvduel§ mou aockouvtal o’ éva owua;

lMa va anavtrjooupe ota mapandve £pwTNHATA, KATATACOOU-
ue TIg duvdpelg oe duo Katnyopleq. Auvduelg TTou ackouvTal KaTtd
v emapn dUo cwudtwv (duvduelg emagrg) Kat SuvAELS Tou
aokouvtal anmdé améoraon.

Auvdpelg enagnig xapaktnpeifoupe Tiq dUVAELG OL OTtoleq AoKOU-
vtal étav éva owua Bploketal o enagn pe kdrowo dMo (sikdva
3.8). Mapadelypara duvduewv enanig eivat:

a. Ot duvdpelg mou ackoUv Ta TeEVTIWMEVA OXOWId 1] Ta eAatrpla
oe owuata.

B. Ot duvduelg ou aokouvtal PeTagl owHATWY KAtd TIG OUYKPOU-
o€lg Toug.

Y. H dUvaun tng tpprig avdueoa oe dUo ETIPAVELEG.

d. H duvaun mou aokolv Ta uypd OTa TOlXWHATA TOu doxelou
HE€oa oTo omoio mepléxovral 1] ota owpata nou eivat yéoa o’
autd KTA.

Auvdpelg nou aokouvtal and andoraon eivat:

a. H Baputik duvaun, énwg yia napddetypa 1 dUvapn mou aokel
n yn oe ocwuara nou de PBpiokovtal oty empaveld g, OMwg
QAEEITTWTIOTEG, agpomAdva 1 dopupdpol. H duvaun mou aokel
0 N\og otn yn (eikéva 3.6).

B. Ot NAeKTPIKEG BUVANELG KaL

Y. Ol HAYVNTIKEG SUVALELG.

Eixéva 3.8. »
0 Batrpag aokel Suvaun otov abAnti and enagn.

MéEtpnon tn¢ duvaung

MNvwpiCoupe 6Tl oL Quolkoi, yia va meptypdyouv €va pavople-
VO, XPNOLLoTIolouV ekeiva Ta peyEOn ta omoia propoulv va PETPN-
oouVv.

Mweg uropouue va petprioouue ua duvaun; MNa va ouykpivou-
ME Kal va MPETPriooupe JUVALELG, Ba XENOLLOTIOO0OUE TA ATTO-
TEAEOUATA TIOU AUTEG TIPOKAAOUV 0T CWHATA OTa oroia aokou-
vtat. [Ma napddetypa, urnopoUpe va XENOLUOTOI|CoUE TNV TIaPa-
MOPPWON KAl CUYKEKPLUEVA TNV EMIUNKUVOT TNV orola pia duva-
un mpokaAel 0’ éva ehatrplo.

Apxikd, 6a mpénel va Bpoupe Tn OX€0omn NG EMUAKUVONG TOu
ehatnpiou pe tn duvapun mou Tnv Tipokalel. Mapatripnoe TNV lko-
va 3.9. Zmv mnepimtwon (a), n duvaun F mpokaAel emurikuvon
10 cm. Xt (B), duthdowa duvaun (2:-F) mpokakel dumAdola er-
uikuvon (20 cm). Zn (y), TewAdola duvaun (3-F) mpokakel Tpt-
nAdola emurikuvon (30 cm). MevikeUovTag, KATAANYOUUE OTO OU-

Eikéva 3.6.
0 nAog kat n yn aMnAerudpouv and andotaon. O Hhiog aokel
Suvaun ot yn aMd kat n yn aokel dovaun otov .

s

sty Al - G K S

Eikdva 3.7.
To éva autokivnto aokel duvaun oto dMo. Ta dUo autokivnta
aMnAerudpouv.

Eikéva 3.9.
0 vdpog Tou Hook.
Egapudlovtag dimidota kat tprmdota ddvaun oto eAatriplo, n emt-
urikuvor} Tou tmhaotdCetar kau Tpraotdletal avtiotoxa. H emurn-
Kuvon Tou ehamnpiou eivat avdroyn e SUvaung mou v mookaAeL
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Eixdva 3.10.

Auvapdperpo.
H évdetn tou wooltal pe to pETPo ™G dUvaung mou aokeltat
0T0 0WUa PEOW TOU GUVALOUETOOU.

-

Eikdva 3.11.
H kaoetiva eivat apyikd aximm. H katedbuvon rou Ba kwnBel e€ap-
TdTat and mv katedBuvan mpog v orola aokodue T dUvayn.

Eidva 3.12. »
(a) H ddvaun eivat avtiBetn ue mv katevBuvon g kivnong. To
owpa otauard. (B) H duvaun elvat kdbetn otnv kateuBuvon g
Kkivnong. To owua Kweltat KukAkd

1 B R e e
.

8N

Eixdva 3.13.
H dUvaun mou ackoUue otV Kaoetiva maplotdvetat e éva did-

woua.

urépaocpa mou elxe 1dn datunwoel tov 170 aiwwva o AyyAog
QUOIKOG Poumept Xouk (Hook):

H empnkuvon evég eharnpiou eivar avdloyn pe T duvapn
ToU aokeital o° auTo.

Tnv napandvw 1BI9TNTA TwV eAATNPiwV TNV eKPETANEUOUAOTE
OTNV KATaokeur) opyAavwv HETPNnong duvduewv: TWV duvapodpe-
TPWV (elkdva 3.10).

H povdda duvaung oto Alebvég 2uotnua Movddwv (S.l.) ovo-
pacetat 1 N (Newton-NwouUtov).

O SI0VUCHATIKOC XOPOKTAPAC TNG SUVALNG

2tV ekéva 3.11 ewkovifetal €va x€pL Tou aokel duvaun otnv
apxwd akivntn kaoetiva ompwxvovtdg tTnv npogq ta defld. H kaoe-
Tiva kwveltal enfong mpog ta de€ld. Av v Tpafrgoupe Tpog Ta
aplotepd, 6a kvnbel pog Ta aptotepd.

2Tnv ekéva 3.12 naplotdveral €va auToKWVNTAKL TIoU KivelTal pe
pratapleq (a) oto miow pEpog Tou Taxvidlou dévetal VAU, TO
&\\o dkpo TO oroiou otepewveTAl OTO dATEDO. OETOUE TO AUTO-
KivNTdKlL o€ Kivnon, To VAUA TeEVTWveTAl, aokel dUvaun oTo auTo-
Kivntdkl To orolo TeNkd otauatd (ewdéva 3.12a). (B) Aévoupe TO
vAiua oto TAdL Tou maxvidloU, TO TEVIWVOUME Kal B€Touue o€
Kivnon 1o autokivnTdkl. To autokivnTdkl ekTeAel KUKAIKY Kivnon
(elkéva 3.12B).

\ - , KaretBuvon
\\T oxida ’ \ Kivnong

' KareguBuvon
N "A\ Kivnong
N
AY

()

2e OAeq TI§ Mapandvw TEPUTIWOELG TIAapATNPoUe dTL TO aro-
Té\eoua NG duvaung (n petapoAn Tng Taxutntag) eEaptdral and
Tnv katelBuvon otnv orola aokeftat n duvaun. H duvaun ektdg
ané PéTtpo €xel Kal kareuBuvon. Emopévwg, eivar dlavuouatiko
p€yebog kal Ba Tnv maptotdvoupe pe €va BENOG Tou €xel TNV
kateubuvon tng duvaung. To onueio epappoynig Tou dlavioua-
TOG Tou maplotdvel Tn dUvaun, eival To onueio Tou oWPATOg, OTO
ornolo aoke(tal. Av éva owpa Bewpndel UANKS onpueio, téTe TO
onuelo epappoyng TG duvaung tautifetal pe auto.

To pé€trpo Tng dUvaung tooutal pe To PAKOG Tou dlavuouatog,
av auté oxedlaotel e KatdAnAn kA{uaka. Edv dlaAéEoupe 1 cm
va avtiotolxel oe 1 N, téte n duvaun 8 N mapiotdvetal amnd did-
vuoua prAkoug 8 cm (ewkéva 3.13).
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3.2 AUo onpavTikég SUVAPEIG OTOV KOOHO

Bdpoc Kol BApuUTIKA SUvaun

Eruotpépovrag oto omitt and 1o oxoAeio PAEMElG i akivnTn
MdAa oto Jpdupo kat g divelg pa duvatr) KAoTold (eikéva
3.140). H pyndAa kwveltal, n taxumntd ™mg PeTABANAETAL, OUVETIWG
TO TOdL cou aokel dUvaun otnv UndAa kat TPEOKAaAel TV Kivnor
mg.

2nKWvelg éva Kouti og kdrolo Ugog amnd tnv erpdvela Tou d4d-
(POUG Kal To arjvelg eAelBbepo (ewdva 3.14B). To kouti dev Tapa-
Mével akivnTo, aAAd Kiveltal katakdépupa mpog Ta KAatw. H taxu-
TNTa Tou KouTloU petaBdMetal, dpa oto kKouti aokeltat duvapn.
Mowa duvaun npokalel v kivnon tou Koutiou;

Tnv andvtnon oto napandvw epwtnua €dwoe o Neutwvag. ZUu-
Pwva pe tnv mapddoon, evw kabdtav KATw amd ua pn\id, eide
éva iAo va méPTel oto €dagog. Yrébeoe 1éTE OTL N dUvaun mou
npokdAeoe TNV kivnon tou pAou aockeitar arnd ™ yn o’ auto.
Auty ™ OUvaun o NeUtwvag Tnv ovdpace (yrjvo) BApog Tou
owparog. To Bdpog elval duvaun Kal eMOuEvwg n povdada Petpn-
ong tou oto Sl eival n povdda tng duvaung, dnAadn to N.

H yn aokel BapuTmikfg dUvapn o’ omnolodnrnote owua, aveEdp-
nTa av autd Bpioketal oto €dagog, MEPTEL 1 avuwvetal. H yn
AvToTe ENKEL TA OWUATA TIPOG TO KEVTPO TNG. O1 BapuTikéG duvd-
HEIG gival TTAvTOoTE EAKTIKEG.

AMA uéxpt mou enekteivetar n dpdon ™G Baputiknig duvaung
me yns;

O NeuUtwvag d€xtnke 6Tl N BapuTik dUvaun mou TIPOoKaAel TNV
Twon evédg WAoU, aokelTal kat atn geArjvn Kat MPOoKaAel T (oxe-
O6v) KUKAIK kivnor) g yUpw ard tn yn (ekdéva 3.15). ‘Etot,
KatéAn&e oto ouunépaoua OTL ol BAPUTIKEG SUVAWELG aoKouvTal
METAEU OAWV TWV CWUATWY OTO CUUTav.

2e KdBe ToMo TO BApPog €xel TN dlelbuvon TG aktivag Tng yng
Kat gopd mpog To Kévtpo TnG. H dlelbuvon g aktivag g yng
OTO OUYKEKPIUEVO TOTIO OVOUAZETAL KATAKOPUPOG TOU TOTIOU (EKO-
va 3.16). AlgBnroroleftal Ye To vrua Tng otdoung. Oswpwvtag
KABe MIKPY TEPLOXN NG empdvelag tng yng eminedn, to dldvu-
oua tou Bdpoug €xel dlelbuvon kABeTn oe aut Kal popd TPog
Ta KAatw.

To Bdpog evédg owparog ehattwvetal 6o au&dvetal To UYPogq
nou Bpioketat To owpa arnd Tnv emepdvela tou eddgouq. ‘Eva
nadl mou é€xel Bapog 300 N otmnv empdvela Tng BAAacoag, Ba
éxel Bdpog mepinmou 299 N otnv Kopu®r Tou ‘ERepeot (elkdva
3.17). 'Evag aotpovautng mou PBploketal oe UYogq (0o He TNV aKTi-
va Ing yng, €xel Bdpog oo pe TO % Tou Bdpoug Tou OTnv er-
@dvela ™g yng.

Eikéva 3.14.
(@) H axivmn pndAa apxiCe va kweftat (B) To akivnto koutl
apxiCet va kweltat mpog v empdvela e yng.

Eikéva 3.15.
To unho kweltat mpog v erupdvela ms yng. H oehrjvn kweltat
yUpw and ™ yn. Zro wiho kat ot oeAjvn ackouvtat Baputt-
Kkéq duvduers amd T yn.

Eikéva 3.16.
H kataxdpuen kdBe tdrou Exet T Steubuvon ™ aktivag e

YNG Kat SLpXeTal and 1o KEVIPO TS,
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Eiéva 3.17. »
H Baputikn dUvaun mou ackel n yn uelwvetal kabwg amoua-
KPUVOUAOTE amd TO KEVIPO TNG. XV Kopugr eveg moAu YnAou
Bouvou eivar pikpdteon and ot oty empdvela Mg 6dAacoag
0t0 810 yewypapikd mAdrog.

Eixdva 3.18.
H dUvaun mou avtiotéketat oty kivnon g yduag elvat n tot-
BA. H o o BonBdet va oBrioetg kdmoo Aabog and to ypa-
né oou.

Eixdva 3.19.
Ztov nayodpduo ackouvtat uvdues and duo owuara: To Bdpog
(W), nou aokelrat and andataon and m yn. Kat epdoov undp-
Xouv ToIRES, ot duvduerg and To ddmedo: n kdBemy omy em-
oavela Fy kat n oA T.

Av éva owua uetapepBel otnv enpadvela g oeAnvng, 6a €xet
Bapog;

‘Otav 10 owpa Bpioketal oty empdvela Tng oeAfvng, n ynin
Baputiky duvaun mou aokeitat ¢’ autd eival mdpa TOAU UIKENY
OUYKPLTIKA JE TN ogAnviakr. To owpa Ba €xel BApog mou opel-
Aetal otn Baputiky éAEN NG oeNrjvng. And melpduata mou €yt
vav otn oeNfjvn ermPefaiddnke 0Tl TO «OeAnviakd» Papog evog
owparog eival mepinou (0o pe To % Tou yrjivou Bdpoug Tou, Tou
€xel otav Bpioketal otnv erpdvela g yng.

TpiBA

2npwEe Tto BPRAO cou g duolkng mdvw oto Bpavio. Autd
apxiCel va kwveltar kat Uotepa amnd Afyo orauatd. [Towa duvaun
npokdAeoe 10 otaudtnua tou PiBAiou; Kivnoe tn ydéua cou mdvw
otn oehida Tou teTpadiou cou (ekdéva 3.18). MMowa eivat n duva-
un rou atoBdveoal va avtiotékeTal otnv kKivnon g youag;

H dUvaun mou aokeftal kat otig duo Tapandvw TEPUTTWOELS Kal
QVTIOTEKETAL OTNV KIivnon Twv CWPATwy Tou BiBAlou kat g youag
avtioTolxa, ovouddetal TPIRR. H TpRr) eival mapoloa oe kdBe kivn-
on, Tou apatnEoUpe oy kadnuepwv pag Zwry. H topn €xel éva
OIMAS poAo otn {wr] pag. Amd Tn M AVTIOTEKETAL OTnV Kivnon
TWV CWUATWV OMwg otnv kivnom tou €AKnBpou, Tou KOAUMRNTN
KAl TOU QAEEMTTWTIOTY TIou TEPTEL oTov aépa. Amd Tnv AAAn, n
TPIRY elval n duvaun mou pag Bonddel va Badiooupe. Av dev umrip-
Xe TP, 6a yAoTtpouoaue, onwg Otav mpoomadoupe va PRadi-
ooupe mdvw oe mdyo. H tppn eival anapaftntn ya v kivnon
evog auTokvrtou. Xwpiq autr, oL Tpoxol Tou autokivATou Ba mept-
otpépovtav oty Bla Béon kat To dxnua de Ba Kivouvtav.

levikd, n TPIBR €ivar n dUvapn mou aokeital amé éva owpa
oe éva GA\o dtav Bpiokovral o€ €ma@n Kai To éva KIveiTal i
Teivel va kivn@ei oe oxéon pe 1o AAAo. H dielbuvon tng TPL-
Brig elvat mapdAANAN mpog TIG eMPAVELEG TTIOU EQATTTOVTAL KAl EXEL
POopd TETOIO WOTE VA AVTIOTEKETAL OTNV OAOONON NG Mag ermi-
pdvelag nmavw otnv AAAn (ewdéva 3.19).

MwW¢ oxe6IAZO0UUE TIC SUVAUEIC

Nna va npoodlopicoupe tov TPOTO TOU Kiveltal éva owua, Ba
TIPETEL VO OUVOECOUPE TNV Kivnor| Tou (amotéAeopa) pe tnv attia
TIou TV TPOKaAAe( (dUvapn). To MEWTo BrUd MPOG autr TV KaTeU-
Buvon eival va npoodlopiooupe TIG SUVAUELS TTOU ackouvtal OTo
owpa TIou peletdue. X éva owpa eivar duvatdv va ackouvtal
neploodtepeq and pa duvdpelg. Ma va oxedidooupe OAeq TG
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duvduelg mou ackouvtal ¢ éva owua, akoAouBouUue Tnv mapa-
kdTw mopela:

| i u---!

Mpwto: EmA€youpe TO owua TOU Hag evolapEpel. YTmevouui- - g

Coupe 6Tl avtipeTwriCoupe OAa Ta cwpata wg UAKA onueia.
AeUtepo: Zxedldloupe TIq duvduelg and andotaon Tou ackou-
vTalL oTo owua, Onwg yla napddeyua 1o BApog Tou.

Tpito: EvtomiCoupe OAa ta umdéAouna ocwuata pe ta omnoia autd
Bpiloketal oe enagpry. Kabe éva and autd tou aokel duvapun.

Av To owpa Bpioketal oe enagr) pe emeAveld, umdpyxouv duo
neputtwoelg: a) H emuedvela va sival Aela (dev undpxouv TPLBES),
ondte n dUvaun mou aockel 0to owpa eival KABeTn MPog TNV emt-
@dvela pe eopd amnd tnv empdvela TPog To owua. B) H empd-
vela va elval tpaxid (urntdpxouv TPIREQ), ondte eKTOQ amd TNV
k&Betn duvaun, n emedvela ackel oto ocwua Kat T duvaun g Eikéva 3.20.

TPIBAG €TOL WOTE VA QVTIOTEKETAL OTNV KIVNOM TOU OWUATOC (EIKG- 0 0UPHa eivat Teviwpevo Kat oe emagi pe m ogdpa. To ovp-
ua aokel duvaun otn ogupa. ‘H 10 Xépt Tou opupoPoAoU, HEoW

va 3.19). ToU oUpparog, aockel duvaun ot opupa.
Av To owua eival oe enagn pe vAua 1| olpua, Téte n dUvaun
Tou aokel To viua €xel Tn dleUBuvon ToU VAUATOG Kal popd ard l:\'ﬂ:‘r'ﬂ'r‘r‘au‘r'p'a':':‘:‘;‘;'-
TO OWMA TPOG TO VAua. To vriua ackel duvaun pévov epdédoov "“*—"q,umm HAKOS i
eival tevtwpévo (eikéva 3.20). 'E —
1
Av 1O owua eivat og enagn pe eAatriplo, Tote autd aokel duva- Il”! 'f‘: WY T —
Mn oto owpa Tou €xel Tn dleubuvon Tou ehatmpiou Kal opd i
: e
1 1

TETOlO, WOTE va Telvel va enavapePeLl TO EAATNPLO TIPOG TO PUOL-
k6 Tou PnRkog (eikdva 3.21). Ta ehatripla ackouv Sduvduelg povov I.J;:”‘,u-“'p”',','”;-—
epooov eival oe oupurieon 1 erurikuvon. EAatrpla mou €xouv T0

3 ) . . i v ol
(PUOLKO TOUG MNKOG OEV AOKOUV QUVAELG. § g Y— :
1} 1
(S o

| a ! a

Eéva 3.21. » : E 8 i i

H duvaun mou ackel To eAaTiplo OTO OWUQ Tevel va TO Ema- - i i

va(pépgly Zro QUOKO TOU ﬂ)’iKOrg) g I."llllllll““n‘!ﬂ“ - - |

Napadeiyua 3.1

Na oxedldoelg Tiq duvdpelg mou ackouvral oto BRAD Tng duoikig Tou Bpioketal MAvw oto Bpavio oou. Aéoe To BRAID
pe €va oxolwvi kal oUpe To TAvw oto Bpavio. Na oxedldoelg OAeg TIg duvdpelg mou aokouvtal Twpa oto PiRAo.

A. Z)ua oto omoio oxedialovral ol duvdpeig: To BRA0

F
B. Auvdapeig ané améoraon: To Bdpog W (aokeitat and mn yn) u .
[. Auvdapeig ané emagn: T
— H &0vaun F and 1o vijua (aokeitar and 1o vAua) — F
— H duUvaun ané 1o Bpavio (undpxouv TPLREQ)-N TPPRN T kat
KA@Betn duvaun Fy w w

3.3 =Gveeon kai avdiuon Suvdpswv

Zuveeon SUVAUEWV - ZUVIOTAUEVN

>1nv ekéva 3.22 maplotdvovtal TEaoepLg HadnTEG mou Tpafouv
évav Kkpiko. K&Be pabntig aokel ye to X€pL TOu, UECOW TOU OKOL-
vioU, pa duvaun o’ autdv. 2Ta CWHPATA OUuxvA ackouvtal TEPLo-
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Eikova 3.22.
Ot pabntés uéow Twv ayowiwy aokouv SuvAuers atov Kpiko aua-
&kt mpoomabwvtag va 1o TpaBriéouv mpog T0 UEPOG TOUG.

Eikdva 3.23.
Ot pabntég aokouv duo duvduelg (diag kareuBuvong uéow Tou
oaxowtoU atov Kpiko. To UETpo ™G ouviotauévng elvat (oo e 0
aBpotopa Twv HETOWV TOUG.

Eikdva 3.24. )
(a) H duvaun F, mou aokel n oudda A, éxet peyaAltepo pétpo and
mv Fg mou aokel 1 oudda B: O kpikog Kweltat mpog ta de&d. (B)
H duvaun F, mou aokel n oudda A, xel Uikpdtepo éTpo and tmy
Fg mou aokel n oudda B: O Kpikog kweltat mpog ta aplotepd.

e il ™ 7 Ll Il
\ FB = FA

FO:\ =0
Eikéva 3.25.

Ot duo duvdueg €xouv ioa wETpa Kat avtibetes Popég: O Kpi-
KOG mapaével akimrog.

oétepeq amd uia duvdpelg. H duvaun ekeivn mou mpokalel Ta
(dla anoteAéopata pe To OUVOANO TwV eTUEPOUG duvAuewy, dnha-
31 n ouvolikr} dUvaun, AéyeTal GUVIOTAPEVN.

ZUveeon SUVAUEWV lE Thv idla Sleuéuvon

Mwg 6a Bpouue t™ ouviotauévn Twv SuvAueEwY TOU aokouvtal
and Toug Uabntég otov Kpiko mou elkovidetal otnv ekova 3.22;

Apxikd B8a Bpouue TN OUVONKY dUvaun Tou ackel n KABe oud-
da Twv pabntwv xwplotd kat otn ouvéxela Ba Ppouue TN ouvo-
AKr dUvaun Tou ackoUv ol duo ouddeqg. Ztnv elkdva 3.23 ue Fy,
F, naplotdvoupe TIg Suvduelg TTou aokoUv ol pabntég g dekldg
oupddag (A oupdda) kat pe Fn Tn ouvioTapévn TOug. ZTO OXNMa
™G ewdvag 3.23 maplotdvetal 0 TPOMOG e TOv Oroio ouvog-
Toupe duvdpelg mou éxouv Tnv Bla dleuBuvon kat opd, wote
va Tpoodlopiooupe Tn OUVOAIKY duvaun.

Edv dUo 1 neploodtepeqg duvduelg pe pétpa Fy, F, KTA., €xouv
v B dielbuvon kat eopd, n ouviotapévn toug (F,) €xel Tn
dlelbuvon kat popd Twv duvApewV Kal PETPO:

Foa=Fa=F; + F,

2TIg elkéveg 3.24 kat 3.25 pe F,, Fg maplotdvoupe tn ouviota-
pévn duvaun mou aockel k&Be pia amd TG duo ouddeg. Ot duvd-
Melg autég €xouv avtiBetn ¢gopd.

Edv duo duvdpeig pe pétpa F, kai Fg éxouv avTiBern ¢opd,
n ouvioTapévn Toug €Xel TN QOopPd TG HeyaAuTepng Kai PETPO
(eldva 3.24):

Fo=Fa - Fg
R e F_‘_‘-&—; e et
S\FB‘FA - \ Fg>Fy
Foo=Fa-Fg (B) For=Fg - Fa

2V eldIkr TepimTwon mou ol duvduelg €xouv Kal {oa PETpa,
n ouviotauévn Toug looutal pe To UNndév. AUo Tétoleq SUVAUELS
Aéyovtal avTieteg (ewdva 3.25).

ZUvOeon SUVAUEWV UE OIOPOPETIKEG SIEUOUVOEIG

Tpelg padnrtég melpapatidovral oxeTikd e Tov TPOTo ouvleongq
duvduewv He JlaPOPETIKEG dleubuvoelg. OL dUo amd autouq
dévouv pa kaoetiva otig dkpeg duo duvauduetpwy. Kpatouv ta
SUVAUOUETPA €TOL WOTE va oxnuatifouv ywvia 90° kat avaonkw-
vouv Tnv Kaoetiva (eikéva 3.26). AwaBdlouv TG evdel€elg Twv
duvaudpetpwy, ol ornoleq elvat 4 N kat 3 N avtiotoixa. O tpitog
padntig dével Vv kaoetiva otnv dkpn €vog SUVAPOUETPOU Kal
TNV AVAONKWOEL KOATWVTAG TO SUVAUOUETPO KaTakOpu®po. H €vdel-
&n tou duvaudpuetpou eivat 5 N. Ot pabntég naparnpoulv 4t kat
oTIG dUO MEPUTTWOELG N KACETIVA TIAPAUEVEL aKivnTn-LoopPOTIEL.
Ma va egpunveloouv TIG TAPATNENOELG TOUG, UTOBETOUV OTL 1



KE®AANAIO 3 AYNAMEIZ

duvaun mou aokel o Tpitog pabntig eivat {on pe ™ ouvioTapé-
vn Twv duvApewy TIOU AokoUv ol duo AM\oL pabntég (eikéva 3.26).
Zxedldouv Tig duvdpelg Twv 3 N kat 4 N, énwg mapactdveral
otmv ekéva 3.27a. Mapatnpoulv 6Tt n dlaywviog Tou apalnio-
ypdupou mou oxnuatifetal €xel H€tpo 5 N Kkal elval kataképuen.
Eilvat dnAadn ion pe T ouviotapévn TOug. Zuprmepaivouv OTL N
OUVIOTAMEVT TwV dUo duvdapewy aplotdveTal arnd tn dlaywvio Tou
napaMnAoypduuou TIou autéq oxnuatifouv (ewdva 3.27q).

levikd, ya va ouvBEooupe duo JUVALELG UE DLAPOPETIKEG dleu-
Buvoelg, oxnuatiCoupe To MAPAAANASYpaApHO TIOU €XEL TIAEUPEQ
Ta daviopata Tou maplotdvouv Tig duvduelg. H dlaywviog Ttou
napaMnAoypdupou, Tou Tepvdel and Tnv Kowr apxni Twv dla-
VUOUATWY, TIAPLoTAvel T ouvioTtapévn Twv duvduewv. To PETpo
g ouviotauévng kabopiletal and to urkog g dlaywviou. H
dlelbuvaor] Tng mpoodlopiletal and T ywvia mou oxnuatilel ue
ua aré Tig duo duvdpuelg (¢ 1 6, ewdva 3.278). Kdbe wa amnd
auTég TIG Ywvieg propel va petpnBel pe éva polpoyvwudvio.

F
Fz ______________ oA

2V &bk mepimrwon mou ot duvduelg eival KABeteg WETAEU
Toug (elkdva 3.270a), UropouUpe va UTIOAOY(OOUUE TO PAKOG TNG
dlaywviou epapuodlovrag to Mubaydpelo Bewpnua.

‘Etol Bplokoupe Ot
Fo=F? +F3

270 MaPddelyud Hag, N CUVIOTAPEVN TwV QUVALEWY TIOU AOKOUV
oL duo pabntéq otnv kaoetiva €xel PETpo F,,, Tou umoAoyiletal
and tnv mponyouuevn oxgon:

F2,=(4 N)>+(3 N)> § F2,=16 N2+9 N? A
Fg)\=25 N2 r’] F§A=52 N2 l’"| FO)\=5 N

Auvaun nou aockKeitalr and tpaxid enmgaveia

Mwa tpaxd empdvela ackel ¢’ éva owpa mou Kuveltat (1 Teivel
va Kwvnbel endvw tng) TV kABetn otnv erpdvela duvaun Fy kat
™ duvaun g TPPNG T. Mpokeévou va unoloyiooupe t duva-
Un Tou aokeltal and v Tpaxid empdvela oto cwpa, Ba TPEMEL
va oguvBéooupe TIG duo auTég duvdpelg Tou eival dvta KABeTeg
METAEU Toug Kal emMopévwg loxvel: F2=F3+ T2 TpoogEte, n eru-
@dvela aokel pla duvaun oto owpa, v F, ou eival n ouviota-
HEvn TNG KABETNG Kal Tng TPIRNG (elkdva 3.28).

Eikéva 3.26.
H &dvaun twv 5 N rou aoke! o Tpitog pabnmiq mpokake! o io aro-
tékeoua e g duvduelg mou ackolv ot dMot ddo pall Etor Adue
on n ouviotauém duvaun twv 3 N kat 4 N rou aokouv ot 8Uo mpw-
Tl abnTés, elvar ion e ™ dUvaun twv 5 N mou aokel o Tpitog.

Foh

{ a Eidva 3.27.
H ouviotauévn twv duvduewv F; kat F, mapotdvetat and m dia-
ywvio tou napaMnoypduuou mou oxnuatiouv ot duo SUVAEL.

\\olKn'
8" Kal kabnuepiv

Eikéva 3.28.
To édagog aokel ato nédL pag: mv Tl T mou elvar mapdA-
AnAn mpog 10 €8ap0g Kal Lag OmPUXVEL UIPO0TA Kat TNV KAbe-
™ duvaun Fy mou eivat avtiBetn e 1o Pdpog Tou owuarog. H
duvaun mou aokel To €3apog oto modL pag F elvat n ouviota-
Uévn Twv duo auTwWY duVAUEWY.
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Eixdva 3.29.
To akow( aokel duvaun ato autokwntdkl, n deuBuvon e omok-
Q¢ OUUMITTTEL [ie QUTH TOU VIUATOG.

Eikéva 3.30.
H duvaun F avaAletat otig F; kat Fy.

Eikéva 3.31.
Auvdperg oe kekhipévo emimedo.
AvdAuon tou Bapoug evdg owuatog mou Bpioketat mdvw oe
Kkekhiévo eninedo. Av to eninedo elvat Aelo, onwg yia mapd-
Setyua n maywuévn empavela Uag xIovodpoutkig miotag, téte
and 1o eninedo aokeital udvo n kabetn duvaun Fy.

Avdauon éuvauncg

Kd&Be duvaun propel va avaAubel oe duo empépouq Suvdapelg
TIOU AEYOVTAl OUVIOTWOEG KAl TNV €XOUV OUVIOTAUEVN. ZuviBwg
n avdhuon yivetal oe duo dleubuvoelg KABeTeQ UETAEU TOUG. TNV
elkova 3.29 éva UKPO auToKvNTAKL TpaBlétal pe €va okolvi mou
oxnuartilet ywvia 30° pe 1o opildvtio £€dapog. Méow TOU OKOLVI-
oU aokeftalr oto autokivnTdkl duvaun pétpou F=12 N.

lNa va avakiooupe tn duvaun oe duo KABETEG OUVIOTWOEG, dNAa-
dn va Bpolue duo duvduelg Tiou Ba Tpokalouoav Ta dla arote-
Aéouara pe ™ duvaun F, akoAouBouUue v Tapakdtw Topeia:

Zxedldloupe duo kdBetouq Afoveg, oMV MEPIMTWOT pag €vav
0pLCOVTIO Kal €vav KAtaképu@o.

H duvaun F oxedidletat pe KatdAnAn kAipaka kat pe deu-
Buvon Tétola Wote va oxnuatitel yovia 30° pe Tov opZdvtio d&o-
va. And to téAog Tou dlaviouatog mou TaploTdvel v F, ¢€p-
VOUUE TIAPAAANAeg mpog Ttoug duo dfoveg. Ta onuela Topng pe
Toug d&oveq kabopifouv ta dkpa Twv JlAVUOUATWV NG opllo-
VTIAG KAl TNG KATtaképueng ouvioTwoag.

METPWVTAG TA WNKN TWV SAVUCUATWY KAl XPNOLOToL)VTAG TNV
(dla KApaka pe v omoia oxedidoaue Tnv F, unopoupe va mpoo-
dloplooupe ta pé€tpa Twv ouvioTwowv, Fy kat F, (edéva 3.30)

AvAAuon SUvaung O KEKAIUEVO Eninedo

Aev uttdpyxel yevikdg kavovag mou va kabopiel Tt ot dleubuv-
oelg oTIg oroieq yivetat n avdluon Twv duvdpewv mpgnet va eivat
n kataképuepn kat n opwidvria. MNa napddetypa, 6tav PEAETAME
Vv kivnon oe KekMPEVO emimedo, Prnopoupe va avaAUooupe TIG
duvdpelg oe pia dlelbuvon kdEBetn Kat pa MapdAAnAn OTo KEKAL-
pévo eminedo (ewdva 3.31).

- ApaoTnpiéTnra
Alaviopara duvapewv

» AUo pabntég Tng tA&ng oou tpapdve amd Ta duo dkpa €va oxowi
prkoug 10 pETPWV.

To oxow( ¢aivetar va eivat eubuypauuo;

» Kdheoe €vav amd touq GAAOUG OUMMABNTEG OOU va MPOCTIaBNoeL [e
T0 éva JAXTUAO va OTIPWEEL TO UETO TOU OXOWLOU.

» Mropouv ol rmpwtol padbntég va dlatnprioouv to oxowi eubuypauuo;

» Mpoondbnoe va dwoelg pa e&nynon yU autd mou ouppaivel.

3.4 > Advapn kai 10opporria

TornoBetoUpue €va EUAIVO KIBWTLO TIAVW Oe TPaxU €5agog. Zmpw-
XVOULE TO KIBWTIO TPOG Ta eunpdg. To KIBwTIo Ba oTapatroet
oxeddv ap€owq MOAIG apriooupe To XEPL pag. To KIBWTIO oTa-
patd yiati aokeftat 0’ auté n duvaun g TEPRNG and to €3apog
nou avttiBetat otnv kivnon Tou.

Edv onpw&oupe 10 KIBWTIO Ot Aeglo EUAlVO MATWUA, TO KIBWTLO
Ba oNlobrioel meploodtepo. H TpIRr) mou aokeltat and 1o ndrtw-
Ma oto KIBwTlo eival Twpa pikpdtepn. Av kdvoupe To Blo otnv
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Eixdva 3.32.
0oo mo Aela elvat n emgdveta, 600 Aydtepo n T8 avit-

naywpévn em@dvela evég nayodpopiou, To KIBWTIO Ba HeTakivn-  OTEKETaL 0TV Kivor Tou owuatog.
Bel MOAU meploodtepo. H TP mou aokeltal and Tnv nMaywpévn
empdvela ¢’ autd eival Twpa akdpa UkpdTepn (ewdva 3.32).

+{ ApaoTtnpioTnTa

) ) i ) i Adpdveia, pia 1316TTa TNG UANG
Av TomoBetriooupe €va VOMIOPA O pla agpotpanela (ewdva

3.33), téte and tnv TPdnela dev aokeital dUvaun oTo VOUOoUaA N
omoi{a 6a prnopoloce va eAaTTwoel TNV TaxutnTtd TOoU.

‘Etol, autd oAhoBaivel pe oxeddv otabepr] Taxutnta yia pia
HeYyAAn améotaon xwpelg kavéva mpoobeto ompwéluo and eudg.

O Mahaiog oxupioBnke 6Tt éva TéAela Aeio avTikeipevo mavw
oc pia emiong TéAela Aeia opildvria em@dveia 6a pmopouce
va Kiveital em’ Ameipo oe gubeia ypappn.

Yridpxouv otn @Quon télela Aeieg erpdveleg; Av Oxt, €xel von-

ua o oxuplouds tou MaAtkaiou; - '§
Eidape otnv mponyoupevn napdypago otL n duvaun tng TPPNIG -
elval mapoloa oe kdbe kivnon ™G Kadnuepwvig pag lwng. dai-
vetat Aotrév 4Tl 0 IoXUPLONOS Tou MaAthaiou Sev propsl va s@ap- > Mdpe eva Biphio ka Bake Tdvw ToU Eva
Képua.

poortel o-rrl]v KGGI’]HSprﬂ pag s,pne:lpla. AL,JTO ouwg dev ,SlVCll aln- B0 oo BiBMo Kal oTo Gipos ToUNKET]
Bela, ywati prmopoupe va pn AdBoupe umoyn pag t duvaun mng LaTog BAAE TN Y6HA GOU.

TPIPMG otav autn eival dpa oAU pikpn 1y étav aokeltat yia oAy » TodPnEe amétopa To PPANO opIZGVTI.
MKPS XPoVIKG dldotnua, Onwg ouppaivel otig andToueq KIVAOELG. Tt napatnpeic; Mwg to e&nyeis;

» Av dev TpaBrifelq amdtopa To PBRAio, T

Apyodtepa o Neltwvag xpnotlomolwvTag Tnv évvola g duvaung
0a oupBel; Mwg To £&nyelg;

dlatunwoe 1o oAokAnpwuéva tTnv daroyn tou MNaAkaiou wg e&ng:

‘Eva owpa ouveyilel va mapapével akivnto i va Kiveitar gubu-
Ypappa kai opald epboov dev aokeitar oe auté dhvapn A n ouvo- (N
MK (ouvioTapévn) dUvapn Tou AOKEITal MAVW Tou eival PNdeviKN.

L
kail Texvoloyia

H mapandvw mpdtaon arnotelel Tov mpwTto vouo tou Neltwva
yla TV Kivnon Twv CwUATWV.

H npdtaon autr tou Neltwva ouvdEeTtal pe Ja 1didtnTa Twv
OWMPATWV Tou ovoudletal adpdvela.

Adpdveila gival n Taon Twv CWUATWV VA AVTIOTEKOVTAI O OToI-
adnimote peTaBoAr TNG KIVNTIKAG TOUug KatdoTaong (Taxutnrag).

— TN va Tetiyovpe peyares ToUTTES OTO OUYXQOVA HECO UETAPOQAS, TTQO-
omafoUUE VO HELWOOUUE GO0 TO JUVATAV TEQLOOGTEQO TN dUvaun ™S TOL-
Pic.

— Avalijoe 10 #0vG YoQaxrTNELOTXG UETAED TV TEEVWV VYNNG ToyUTH-
TAG %O TG 0.€Q0TOAmTETUG.

— T'odye €va xetuevo ywa 10 idg avidlecar ot Ba vrav n Tonj zow ou
netaoés oty EAMAda, av o momTtevovoes TV VOUdY ™G ouvOEovTay
UE TEEVA TETOLMV TAYUTHTMV. —l

Eikdva 3.33.
v agpotpdnela dloyeTeUouue agpa mou Pyaivel amd Tiq LKOES
ToUnes mou undpyouv oty empaveld e, Meta&u tou owua-
T0G Mou Kiveltat kat e todnedag dnuioupyeltal otpwua agpa.
Erot pewwvoue onuavtikd m duvaun e el
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... TIOPOPEVE )
akivnro !
"uh__.‘

Averypavees; TRV Kiviyey

’ . ouveyilel

Eixdva 3.34.
v kaoetiva aokouvtar duo avtibetes duvdues. H kaoetiva
Loopporel.

Eixdva 3.35.
To BiBAio toopportel. Ot duvduelg mou aokouvtal " autd elvat
avtifetes.

loopporia UANikoU onpeiou

Ag Buunboulpe To MApPddetypa pe Toug pabntéq mou Tpapouv
pe okowld évav kpiko (mapdypagog 3.3). Eidape ot av n ouvi-
otapévn Twv duvAuewv ToU oL pabnTtég aokoUv otov Kpiko eival
undév, téte autdég Ba mapapeivel akivnrog. Me Bdon auti v
napar)enon, Propouue va mouue Otl 0 MPwTog vouog tou Neu-
Twva arotehel kat T datlunwon TG ouvenkng yia Tnv 10op-
pormia gveg UAIKOU onpeiou.

Aépe 6m éva owpa, Tou Bswpeital UAIKG onpeio, Icopporei étav
eival akivnto 1 kiveital ye oTtabepry Taxutnta. e aut) TNV mepi-
WO, oUPPWvVa He Tov MPWTo vopo Tou Neltwva, N CUVIOTAPEVN
OA\wv Twv duvApewv TIOU ackouvtal e autd eival {on e To Pndév.
JUMBOAIKG, N ouvenkn oopportiag UAKoU onpelou ypdeetal:

Foro=0

Zmv ekkéva 3.35 n kaoetiva wooppomnel ddtTL o auty aockou-
vtal duo avtiBeteq duvduelg. To Bapog, n duvaun Tou aokel n
yn andé andoraon kat eivat (on pe 5 N kat n duvaun mou aokel
TO duvaudpetpo, mou eival eniong {on pe 5 N.

‘Otav éva owua .oopporel, urnopoUue va epapUOTOUlE T OUV-
Onkn loopportiiag Kat va urohoyiooupe kdroleg and T AyvwoTeg
duvduelg mou ackouvtal o’ autd. 'Eva BiBAio Bpioketal oe npe-
pla mdvw oto Bpavio cou (ekdva 3.35). To Bdpog tou PBiBAiou,
nou elval pla duvaun and andotaon, €xel wETpo 10 N.

Aokeitat aAn duvaun oto BiBAio; Av val, urmopoUue va tnv npoo-
dlopioouue; To BApog Tou BIBAoU sival pa Katakdpupn duvaun
pe popd mpog ta Katw. Epdoov 1o BIBAO oopporel, TOU aokel-
Tal pa duvaun emagng and to Bpavio mou elval avtiBetn pe TO
Bdpog. Anhadr, elval Katakdpuen Ue popd Pog Ta TAvw Kat €XEL
METpo (00 pe 10 N. ZTo SUVAUSUETPO TIOU TIAPLOTAVETAL OTNV EIKO-
va 3.10 o kUBog Loopporel, ddtt To ehatriplo ackel o autdv pa
Suvaun avtiBetn pe to Bdpog Tou.

AvdAuon SuvAuEswv Kai icopponia

Katd v epapuoyny Tng ouvbrkng Loopporiag, ouxvd Oleuko-
Auvépaote pe TNV avdAuon KArmowwv duvduewv oe dUo KABETEG
ouvIoTWOoEeg katd Tiq dleubuvoelg X, y. TOTe, n OUVOAKN LOopPPO-
niag oxlel XwploTtd yia kdbe dieubuvon.

Fon=0 Kat Fgy,=0
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H erAoyr twv dleubuvoewy yivetal BERala e KpLtplo va analt-
el n avdiuon éoo to duvatdv Aydtepwv SuVApEWV.

Mapadeiyua 3.2

Mwa kaoetiva Bdpoug 3 N npepel oe opldvrio dAMedo, evw Tn OTPWXVOUUE HE TO XEPL HAG AOKWVTAG otabepry oplld-
vtia duvaun pétpou 4 N. Na umoAoylotolv Ta UETPA:
a) g TPPNG: T, B) TNG KABetng duvaung mou ackel To ddmedo: Fy, Y) Tng ouviotapévng duvaung amd to ddmnedo: Fu

e | -

W=3 N, F=4 N a) Fy B) Ty) Fa Fox=0 Foy=0
Fan 3TN
: é F
Aljo-rl T >
Brpa 1: >xedldloupe TIG SUVAMELG TIOU AOKOUVTIAL OTO OWHA: w

Ané andoraon: to Bapog W=3 N, Katakdépuepn e Gopd Tpog Ta KATW.
And enaeny: H duvaun and to x€pt (teivel va Kwroel Tnv kaoetiva) F=4 N.
And to ddnedo (n kdBetn Fy pe popd amd 1o dAmedo MPog TO OWHA Kat 1 TER mou aviitibetalr oty kivnon).
Brijpa 2: YrmoAoyiloupe Ta UETPA TWV SUVAUEWV:
A. Emi\éyoupe duo kdBeteq dleubuvoelg [tnv optZdvtia (x) kal Tnv Kataképuen (y)]
B. Epapudloupe tn ouvbnkn ooppomiag yia Toug duo d&oveg — Baoikn e&iowon:
Fon=0, F-T=0 F=T T=5 N

Foy=0  W-Fy =0 W=Fy Fy=4 N
I. H dUvaun mou aokel To 3dnedo eival n ouviotapévn Twv Fy kat T F2 =T?+F3, F2 =(4 N)2+(3 N)?
F2=16 N>+9 N2, FZ =25 N°, F,=5 N

3.6 > Advapn kai peraBoAl Tng TaxuTnTag

Katd v mepipopd g yng yupw amd Tov Ao, n taxdtntd
g dlapkwg petaBdMetal. H artia mou mpokaAel tn PeTABOAN
™G TaxUtnTag NG yng eivat n eAkTikr} duvaun 1ou ackel o jAlog
o’ auth (ekdéva 3.36). M1we oxetiCetal n duvaun mou ackel o HAog
ot yn Me ™ METABOAN NG TAXUTNTAS NG,

AvtioTolxa, éva nAektpdvio meplpgpetal YUpw amd Tov mupriva
eEarriag ™g eAkTikg dUvaung mou aokeitat o' autd amd Tov
nupriva (ewkéva 3.36). lMowa eivat n oxéon ¢ kivnong Tou nAe-
KTpoviou ue tn duvaun mou ackel o nupnvag o’ auto;

Mia and TIg onuavtikOTEPESG KATAKTAOEIG TNG eroTtriung eivat
n katavénon Tou TPOTOoU e Tov omoio ol SUVAUELS TIoU aokoU-
vtal o’ éva owpa kabopifouv Tnv Kivnor Tou. ZTIq eNdpeveq apa-
ypdpoug 6a culntriooupe TN ox€on dUvaung kat kivnong kat To
vouo NG aAAnAenidpaong duo owpdtwy, KaBWG Kal EPAPUOYEQ

QUTWV TWV VOUWV OTnv Kadnuepwn Jwm. Eixdva 3.36.
H duvaun nou aokel 0 nuprvag oto nAektpovio mpokaAel v

Eidape 61t n duvaun eivat n artia mou mPokaAet PETABONY OV o tou yiow an’ autdv. H Baputik ENEN mou aokel o Hkog
TaxUumnTa Twv ocwudtwyv. Me moto tpdmo ouvdéetar n dovaun pe  om yn, npokael Ty Meppopd e yiow Tou.
™ uetaBoAn g taxutnTag;
‘Ooo peyalutepn elval n duUvaun Tou ackeltal ¢’ éva owua Tou
€xel oplopévn PAla, 1600 o ypriyopa MPeTaBdAeTal n taxutn-
Td ToOU.
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Eikéva 3.37.
0 loadk Neutwv (1642-1727)
Buotkdg, pabnuatikdg kal aotpoveuog elval Kopugala Puato-
yvwuia ™e emotnuovikriq emavdataang tou 17ou atwva. To €pyo
Tou avapépetat oty Ok, Mnxaviki kat ta pabnuartikd. Zm
Mnxavikiy Slatinwoe Touq TPELG VOUoUS yla v kivnon Twv
owpdtwy mou arotelolv TIG BACIKEG apxEQ yla T alyxpovn
Quotkn. Eniong dtatinwoe o Voo ¢ naykdouasg EAENG.

Eixdva 3.38.
Ze owpa dimAdotag uddag n Bla duvaun mpokalel T won Leta-

BoAi ™ TaxumTag.

ApacoTtnpiéTnTa

Adpdveia, pia 1816TTa TNG UANG
> Kpg€uaoe 6}10 KOUTAKLa o
QVAYUKTIKOV Je  duo
vAuata {oou prikoug,
éva yeudto kal gva i ﬁ
4delo.
» Apnog€ Ta va LOOPPO-
ToouV.
» Zk€YOU PE TIOLO TPOTIO
uropeic va dlakpivelg _
T0 Gdelo and 1O YeUd-
TO KOUT(, XwpI(G va Ta OKOUWUMAOELG.

O NeUtwvag dlatinwoe Pe oagrvela Kat akpiBela tn oxéon g
dUvaung Kal Tng METaBoAlg Tng taxutntag pe In Bonbewa piag
an\ig pabnuatikig e&lowong yvwoTtig Kat wg «deutepoq VOUOG
Tou NelUtwvar yla Tnv kivnon. To vopo autd Ba Tov PeAeTioeTe
oe peyalUtepn TAEN.

H udaZa aveiotatral otn UETABOAN TNC TAXUTNTAC

AV QVTIKATAOTNOOUME A UITAAQ TOU TI0d00¢aipou [e pia Urnd-
Ad TOU PMAOKET, 0 (Bl10¢ T0d00PALPIOTAG AoKWvTAag TNV dla duva-
M Kivel SUOKOASTEPA TNV UMAAA TOU WMACKET.

MNwe e&nyeitat autd;

H petaBolr] Tng taxutntag eEaptdral eniong and t pdala tou
OWPaTog. H pridAa tou pndoket €xel peyaAlutepn paca. Ooco peya-
AUtepn elvat n pala, téoo UikpdTepn eival n PeTaBoAr) Tng Taxu-
TNTAg mou mpokaleftal and tnv da duvaun, epdoov auTr aoKel-
Tal ya 1o B0 xpovikd didotnua (ekéva 3.38).

‘Ooo peyahutepn eival n pala evég owpatog, TG00 SUCKOAS-
TEpa pmopei va petaBAndei n TaxdtnTtd TOu.

2uvdudlovtag v napandvw mpdtaon Ue Tnv évvola Tng adpd-
VELAG, Uropoupe va loxuplotouue 6Tl n pdla evog owparog eivat
TO PETPO NG adpdveldg Tou, dnAadr TG avrioTaong mou napou-
Oldlel TO OWUA OTn METABOAY TNG KWWNTIKAG TOu Katdotaong.
MeydAn pdla onuaivel peydAn adpdvela, dnAadny HeYAAn avti-
otaon kat dpa Hikpry PETaBOAr] otnv Ttaxutnta (yia dedopévn
duvaun). Otav 1o Qoptnyd elval Goptwuévo otapatdel duoko-
Adtepa mapd otav eival ddelo. H taxdtmra Tou Qoptnyol Wro-
pel va petapAndel eukoAdtepa étav autd eival ddelo.

MaZa ka1 Bapoc¢

MoA\EG POpPEQ OTN YAWOOO TIOU XPENOLUOTOoUNE OTNV Kadne-
pwn pag Cwn ot €vvoleg TG MAGAG KAl TOUu BAPOUG OUyxEOoVTAL.
AuTO eivalr TOAU TuBavév va ogeiletal oto OTL 1 PETENON TNG
pdacag evog owpatog yivetar péow tou Bdpoug Tou. Akdua Kat
étav yla T pérpnon tng MAZag evog OWHATOG XENOLUOTIooUE
Cuyd oopporiag, To KAvoupe eElowvovtag To BAPOG TOU HE TO
Bdpog yvwotig pdlag. Erumiéov xpnotdomnoloUpe xwpiq dtdkplon
™ Movdda KNG Kat ya ™ pAda kal yia 1o BAapog.

Nna va dlakpivoupe pe cgagrjvela Tig duo €vvoleg, evromioupe
TI Baoikég dlaPopEg Toug, oL omoieg nmapouatdlovral otov Tiva-
Ka 3.1.

H pdda evég owparog napapével n dla oe omolodrrnote onueio
TOU oUMMavtog kat av petagepbel autd. To BApog Tou, Ouwg,
petaBdMetal (eikdva 3.39). Mia pndAa tou modoodaipou pe pdla
0,75 kg éxel Bdpog 7,5 N otn yn, aM\d pévo 1,25 N otn oehn-
vn. Khotowvtag Spwg Tnv pndAa ndvw otnv ermpdvela tng oely-
vng, elvalr egloou dUOKOAO va TNV KIVAOOUME OTwg Kat otn yn,
eneldn n ndla g, g omnolag To PETPo ouvdgetal e TNV adpd-
veld g, datnpeitat dia.



KE®AANAIO 3 AYNAMEIZ

MINAKAZ 3.1.
BAZIKEZ AIAOOPEZ MAZAZ KAl BAPOYZ
MaZa Bdpog
Eival To pétpo g adpdveiag evég owparog  Eival n Baputikr dUvapn mou aokel n
n 010 oWpa
Efval povduetpo péyedog Efvat dlavuopatiké péyebog
Mapapével Bla oe omolodinote ANGZel ané téno oe ToMo
onpelo Tou oupmavtog
Movdda eivat to 1 kg Movdda eivat o 1 N

H pdla kat 1o BApog evdég owpatog ouvdEovral PEow €&VOG
peyéBoug mTou ovopdletar emTaxuvon Tng Bapurtnrag (g) Kat
petaBdMetal and témo oe Téro.

loxuel:

w=m-g

1 dlaopeTikd, oe KABe Téro To TNAiko Tou Bdpoug evdg cwua-
TOog TMpPOoG TN MAla Tou eival otabepd kat Blo yia éha Ta cwua-
Ta. H T} tou g omnv erugdvela g yng sival repinou 9,8 m/s%

3.7 > AbGvapn kai aAAnAemidpaon

Mapatnpwvtag €vav aywva KwrnAaociag PAEMEL TOUG KWTNAG-
TeEQ va AoKoUV He Ta Kourid dUvaun oTo vepd Kal va TO OTpw-
Xouv mpog Ta niow. lowa duvaun ompwxvel ™ Ldpka meog ta
urpootd; Mpw and mepinou 300 xpdvia o Neutwvag dlakrpu&e
0Tl otn @uUon undpxel oudPeTpia Kal OtL OAeq oL SUVAPELg TIPE-
mel va Bewpolvtal wqg duvduelg aMnAenidpaong peta&u duo
owpdatwy. ‘Etol ot KwnnAdteg aMnAerudpoulv e To vepod: ackouv
e Ta kourud duvaun oTo vepd e Qopd TPOG TA THOw KAl TO
vepd aokel duvaun ota Koutid TpPog Ta eunpdqg (eikéva 3.40). To
dlo oupBaivel kal étav KAoTodue TNV UndAa, oto 1odL pag acba-
véuaote Tn dUvaun mou ackel n prndAa oe autd. ‘Oco o duva-
Td OTPWYVOUUE TOV TOIXO TPOG Mla Kateubuvon, dA\o Té0o0 pag
OTIPWXVEL KAl O TOIXOG TMPOG TNV avtibetn.

evikeUovTag TG apatnproelg tou, o Neltwvag dlatunwoe tnv
npdtaon nou elival yvwot wg Teitog vouog tou Neltwva:

Ortav éva ocwpa aokei duvaun o’ éva dAAo owpa (dpdon),
TOTE Kal TO deUTEPO CWHA AOKel dUvaun ioou HETPOU Kal avTi-
0eTng KatelBuvong oTo MPWTO (avTidpaon).

‘H dlapopeTikd,

e kA@0e dpdon avrioTolxXel TAvTa MiIa avtibeTn avTidpaon.

>tn @uon noté dev ekdnAwvetal n dpdon Xwpig ™V avrtiotown
avtidpaon. Otav otekdpaote OpOlol, aokoUpe OTO MATWHA KATa-
k6pu®n dUvaun mMPOg Ta KATW Kal To mdtwua ackel mdvw pag
Ja {on duvaun pe gopd mpog Ta ndvw (ekéva 3.41). Otav Badi-
Coupe, aokoUpe pe TO MOdL pJag OTo MATWHA A eTmAéov 0pLo-
vtia duvaun mpog ta miow. To nmdtwua ackel oto médl Yag pia
duvaun (duvaun TEPNG) mMpog Ta eunpdg (oou pétpou (ekdva
3.42). Otav koAupmdpe, aMnAerudpolpe pe TO vepd. ZMPWXVOU-
Ue To vepd TPOG TA THow Kal To vepd UAG OTIPWXVEL PIMPooTd.

Eikdva 3.39.
H udca tou QAtow (Auldrin) dev dMake ot oehjvn. To Bdpog
ToU Guws éywe to 1/6 ToU Pdpoug mou eixe ot yN.

Eikéva 3.40.
To kount aoke( Uvaun 0To Vepd kat To vepd aokel dUvaun oto
Kkourt.

Eikéva 3.41.
To natdl aokel duvduelq oto ndrwya. To ndtwua aokel duvd-
e oo natdl.
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Eikéva 3.42.
0 dAng Tou Ugous ompuwyvel TO €3aPog MPOG Ta KATW Kal T0
€dapog atov ompuwyvel mpog v avtibetn kateuBuvon. Etot o
abAntig unepvikd ™ Paputnta kat uropel va avéBel ae UPog
UEXPL Kat 2,4 m.

Fu g

. @
T‘N I
W

A
Eixdva 3.43.
H yn aokel ato prido ™ duvaun tou Bdpoug (W). To o aokel
ot yn m duvaun (W'). To tpanéll aokel oto Ao ™ duvaun
Fy. To prido aokel oto tpanéd m duvaun Fy'. Ot duvduelg Fy kat
Fy éxouv (oa pétpa kat aviibeteq kateuBUVoeL.

v Fy'

Aev €xel onuacia mnota and Tiq duo duvAuelg arokalouue dpd-
on kat moiwa avridpaon, apkel va Ouudpacte mdvra OTL Cuvu-
ndpyouv. Autd mou eival onuavtikd va Bupdote eival étL ol duo
duvdpeig dpdon-avrtidpaon ackouvtal TAvrote oe dUo dlago-
PETIKA oWpaTa.

Ag avalntrooupe ta feuyn dpdong-avtidpaong Twv duvAuEwY
Tou aokouvtal o’ €va uriAo, To omoio Bpioketal oe npeuia nMavw
oto Tpanéd (eikdva 3.43). Epapudloupe tn ouvlnkn oopportiag
yla To PAA0: N ouviotapévn duvapn Tou ackeital oto priAo eival
pundév. To Bdpog tou prou (W) eElooppomeital and Tnv KABeT
duvaun (Fy) mou To Tpamé€dl ackel oto prho. Ot duvdpelg autéq
éxouv (oa pérpa katr aviiBeteg kateuBuvoelg. Qotdoo, dev armo-
TehoUv (eUyog dpdon-avtidpaon, déTL poépyovtal and Tnv aA\n-
Aenidpaon Tou UAou pe dUo dlagopeTikd cwuatd: To Bdpog
elval n dUvaun mou n yn aockel oto PAAo, evw TNV KABetn duva-
un Vv aokel To Tpanédl oto prAo. Otav duo cwpata aAANAETI-
dpoulv, oto éva aokeltal n dpdon kat oto dAo n avtidpaon. H
dpdon kal n avridpaon eival duvduelg mou ackouvtal AvToTe o€
dUo JlapopeTIKA owuata. XTnv elkkéva 3.43 maplotdvovral ta
owotd feuyn dpdong-aviidpaong.

‘Eva Ao méetel and t MNAd kal Kiveltal mpog 1o €3agog.
O Baputikég duvduelg avdueoa oto Ao kat tn yn, To W kat
10 W’ €xouv {oa p€tpa kat avriBeteq kateubuvoelg. To Bdpog W
npokalel Tnv kivnomn tou prRAou.

lati n duvaun rou aockel o unAo otn yn dev mPokaAel tnv kivn-
on wmes yns;

H pdda tou prihou eivat moAU pikpdtepn and tn pada tng yne.
Emopévwg, n adpdvela tou prAou eival oAU ukpdtepn g adpd-
velag ™G yng. ‘Etol, n doknon duvdpewv (0ou PETPOU TIPOKAAEL
oAU peyaAUtepn petaBoAr] Tng Taxutntag Tou PrAou amd Tnv
avtiotolxn Tng yng. H petapBoArl tng taxumrtag g yng eivat
1600 TMOAU MiKpr) Tou de yivetat avtianrmrr. ‘Etol, n yn napapué-
vel akivntn, evw to URAo Kiveltal mpog aut) (ewkéva 3.44).

Egapuoyeg

lMowa duvaun avuygwver 10 eAikdrtepo; Ta @Tepd Tng €NKag,
étav yupiCouv, OTPWXVOUV TPOG Tad KATW Ta popla Tou agpa
(dpdon). Ta udpla Tou aépa wbouv TV €NIKa Pog Ta Avw (avTi-
dpaon). H mpog ta mdvw ouvoAlkr] dUvaun Tou ackouv Ta uépla
Tou aépa otnv éNka, Aéyetal duvapikry dvwon. Otav n duvapt-
Kl dvwon e&lowbel pe 1o BAPOG TOU €AIKOTTTEPOU, AUTO Wropel
va dlampenBel oe otabepd UYog. Otav n duvaukr dvwon yivel
peyaAUtepn Tou BApoug, To eNKOTITEPO KivelTal TPog Ta Mavw.

lowa duvaun avuywver ta rnould;, Otav Ta TOUMA metolv Ta
PTEPA TOUG TA{PVOUV TETOLO OXNUA, WOTE VA OTIPWXVOUV TOV agpa
mpog Ta KATw (dpdon), ondte 0 a€pag TA OTPWXVEL TPOG TA
ndvw (avtidpaon).

lMowa duvaun kel 1 aAAdlet v mopela Twv agporAdvwy; Me
eAappd KAON TUAUATOG TWV PTEPWV ToUu agpomAdvou, o a€pag
ToU ouvavtd oTPEPETAL TIPOG TA MAvw 1 TPog Ta KdTw. Etol, o
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aépag aokel dUvaun OTo AEPOMAAVO Kal To avaykdlet va aA\d-

&el mopeia. Zta eAikopdpa agpomhdva ol €NIKEG OTIPWYXVOUV TOV .
aépa mpog Ta Tiow, ondte 0 AEPAG TIG OTIPWXVEL TIPOG TA EUNPOG.
2Ta aeplwboupeva agpomhdva o oTPOoBNOKIVNTPAG (Touppriva) .

poupd agpa and eunmpog Kal TOV OTIPWXVEL TIPOG TA Tow. AUTOg
Je TN oelpd TOU OTIPWXVEL TO AEPOOKAPOG UNMPoaTd (eikdva 3.45).

lNowa duvaun kivel Ta mhola otn 6dAacoa; Ta mAola dlabgtouv TNV
TporéAa, n oroia kabwg Kivelral, ompwyvel To vepd TPOG TaA THOoOW w
(dpdom), ondte TO vEPS TN OTIPWXVEL TIPOG TA gunpdg (avtidpaon).

Eikdva 3.44.
To o kweltar emed €xet wwpn adpdvela. H yn mapauévet
akivmm enedn €xel peyan adpdvela.

— Mmnogeic va oxregreis ue woro 1omo Oa uropovoe vo xivndel €vo agpo-
TMAvo ot 0gM)vY, Smov dev vrtdeyer atudoporpa; TTowo owua Bo aoxel
™ dpdoN ®OL TOLO TNV aVTIOQON TOU XKLVEL TO CLEQOTAAVO;

Eikdva 3.45.

H Kivnon tou agporAdvou propel va epunveutel ue m Poribeta

e Sodong-aviiBpacn. — T #wvoivtar o wigovhol €Em amd ™y atudopaa;

KA

0
s° kai BioAoyia

MNwg meToUv Ta aAmodnuNTIKA TOUAIG

Mati ta arnodnuntikd rmouAd, onwg, m.X. oL neAapyol, MeTouv 0 OXNUATIOUO
V; H andvinon urnopel va 306l pe amiry euotkr! Ta ¢Ttepd Twv TOUANWY whouv
Tov aépa TpPog Ta KATw. ZUpewva pe Tov Tpito vépo tou Neltwva kat o
aépag ompwxVvel Ta MouAld Tpog Ta mdvw. ANG dev eival pévo autd. O aépag

mou wleital, ouvavtd Tov agpa mou PBpioketal and kATw Kat otpoBideTal
npog Ta ndvw. To avepxouevo autd pelpa eival LOXUPOTEPO TPOG TNV TAEU-
pd Tou TouAhlou. ‘Eva moull ou akoAouBel, maipvel Té€tola B€on WoTe va Kep-
dioel erumhéov avuPwon and 1o avodikd pelua mou dnuloupynenke and To
nponyoupevo kat oUtw KaBe&ng. To amotéheoua eival éva ourjvog amd mou-
Ad va metdel oe oXNUATIoNd V.

EpwTrioeig

» Xpnoigomoinoe Kai epAppooe TIG £VVOIEG TTOU £HAOEG:
H évvoia Tng duUvapng — AUo ONMUAVTIKEG SUVAMEIG OTOV KOGHO
1. ZupgnAnpwoe TG AéEelg mou Aelmouv and To MAPAKATW KEelevo €10l WOTE Ol MPOTACELG TIOU TIPOKUTTTOUV
va eival emotnpovikd opBEg:
i. Ot duvduelg MPOKANOUV ) UETABOAA OTNV .oovovviiiiieiieeieciinies TWV OWUATWV B) TNVt TOUuG.
ii. '‘OAkeg oL duvdpelg Tou eupaviovtal otn GUO™N €XOUV €va KOG XAPAKTNPLOTIKS: eppavicovral mdvra
[ METAEU duo OWHATWY: Aéue OTL TA CWUATA ....coeveveneeen. H d0vaun eivat ...............
MEYEBOG KAl TAPIOTAVETAL WG  ovveerervvenee.

ii. Ma va peletiooupe TIG JUVALELG, TIG KATATAOOOUME O¢ JdUO Katnyopieq. Auvduelg mou ackouvrtal
KATA TNV oo dU0 CWUATWV KAl SUVALELG TIOU AOKOUVTAL ATIO ...vveenveeeaiiieeeenee
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iv. H emurikuvon tou ehatnpiou eival ...................... pe TN dUvaun mou aokeftat o’ autd. Tnv naparnd-
v 1BI0TNTA TwV eAaTNPEiwV TNV EKUETAAEUOUACTE OTNV KATAOKEUY] OPYAVWV HETENONG .oovooevvvenesnnt
TOV e H povdada duvaung oto Aiebvég Zuotnua Movddwv (S.l.) OVOUAZETAL ....o.vvveeeeececeee e

v. H o elvat n dUvaun mou aokeital and éva ocwua oe éva Ao otav Bpiokovtal oe

............. kalL To €va Kiveltal 1) telvel va kivnBel oe ox€on pe to ANo. H diedbuvon g TPIPAg eival
..................... TPOG TIG§ ETILPAVEIEG TIOU €PATTTOVTAL KAL EXEL POPA TETOLA WOTE VA .ooeovevevieeeeeneeneen.
otV oAioBnon Tng plag eredvelag mavw otnv AAAn.

vi. H Baputikr} dUvapn mou aockel n yn o’ €va owWHA OVOMUAZETAL (YNVO) ..eeevereeeennee. Tou owparog. Ot
Baputikég duvdpelg eival TAVIOTE ........cee....

20veeon kai avaluon duvapng - loopporia UAIKOU onueiou
2. Na xapaktpioelg Ye Z TIG TPOTACELG TWV OTolwV TO TEPLEXOPEVO elval emoTnoVIKA opBd Kat e A autég
ToU TO TEPLEXOUEVO TOUG eival €MIOTNUOVIKA AavOaouevo.
i. H kaoetiva Tng ewkdévag 3.27 gopporel evwy o’ auty ackouvtal tpelg duvduelg F1=5 N, F,=3 N kat
FO)\=5 N
ii. ‘Eva uhiké onpelo woopporel pe Tnv enidpaon Tpwwyv duvduewv étav: (a) H cuviotauévn Twv duo duvd-
pewv eivar avtibetn g TPitNG. (B) H ouviotapévn twv duo duvduewv eivat ion pe v telt. (Y) H
ouvioTapévn Twv duo duvduewv €xel PéTpo dnmAdaolo tTng Tpitng. (B) H ouviotauévn SAwv Twv duvd-
pewv elval pundev.
3. 2TIQ TIAPAKATW EPWTACELG VA KUKAWOELG TO YPAuUa Tou avtlotolxel otn owotr andvinon:
2tV elkéva 3.27 n ouviotapévn twv duvduewv 4 N kat 3 N: (a) eival (on pe to BApog W TNG KAOETI-
vag; (B) Eival avtibetn pe 1o Bdpog w Tng kaoetivag; (y) ‘Exel pétpo dumAdolo Tou BApoug w Tng Kaoe-
tivag; () Timote amd Ta MAPATAVW.
4. Zupn\pwoe TIG AEEelg Tou Aelmouv amd To MAPAKATW Ke(Uevo €Tol WOTe Ol MPOTACELG TIOU TIPOKUTITOUV
va eival emoTnUoviKa opHEG.
H tdon twv cwpdtwy va avtlotékovtal e omnoladnmoTe PETABOAN] TNG KWVNTIKAG TOUG KATACOTAONG AEye-

TAL oo [Eva owpa ouvexlel va TOAPAMEVEL .........ccecvee 7 va Kweftar eublypaupa kat
..................... €pAOooV 1 OuvoAlkry dUvaun mou ackeltal emdvw Tou elival undevikr]. H pdla eival to pé€rpo
TNG wooveiieeiee e eveg oWUATOG.

Advapn ka1 peraBoAn Tng Taxutnrag. Advaun kai aAAnAemidpaocn

5. ZTIC TMAPAKATW EPWTNOELG VA KUKAWOELG TO YPAUMA 1} Ta YPAPUATA TIOU AVTIOTOLXOUV OTIG OWOTEG ara-
VINOELG:
() H dpdon kat n avtidpaon €xouv (oo PETPO Kal avtiBetn @opd. (B) H dpdon kat n avridpaon ackou-
vtal oto Blo owpa. (y) e kABe dpdon avtiotolxel mdvra pua avrtidpaon. (B) e duo cwuata ota oroia
ackouvtal n dpdon kai n aviidpaon, avrtiotoa, n TaxUtntd Toug PeTaBAAAeTal pe Tov (B0 TPJTO.

» EQAppOOE TIC YVWOEIC OOU Kal YPAWE TEKUNPIWHEVEG AMAVTHOEIG OTIC EPWTHOEIG TTIOU OKOAouBouUv:
H évvola Tng dUvapng — AUo ONMHAVTIKEG SUVAMEIG OTOV KOGHO

1. TMowa eivat n kown aitia ToU TPOKAAEl TNV TTWON €vOG QVIIKEWMEVOU TIPOG Tn yn kAt Tnv kivnon tng
oeNnvng yUpw amd tn yn;

2. 'Evagq ouppabnmg oou ek@pdlel Tnv dmoyn: «Eva owpa éxel Bdpog pévo étav Bpiloketal mAvw otnv
emepdvela TG yng, evw dev €xel dtav Bploketal otnv empdaveld TG OEANVNG». ZUUPWVE(G pe TV dro-
yn Tou; Na e&nynoelq.

3. Na avagépelg tpla nmapadeiypara eupdviong g dUvaung g TEPRNG o KIVAoELG TIou mapatneouvTal
otnv Kabnuepwr (wn.

4. M yéua Bploketal akivntn ndvw oto Bpavio cou. Na oxedldoelqg TIq SUVALELG TIou ackolvtal atn youa
Kal va avagépelg and molo owpa acketat n kabe pia. Na Tig katatdéelg oe duvdpelg amd emnagn Kat
ané anéotaon. Na kdvelg 1o Blo otnv mepimTwon mou Kivelg T ydua mpog ua kareubuvon mdvw otn
oel\ida Tou TeTpadiou ooU TPOKEIPEVOU va ORNOELG Hia pdTaacn.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Auo duvdpelg pe dlapopeTikd pétpa ackouvral o’ éva KiBwTtio. Eival duvatdv va TpokKUYeL CUVIOTAUEVN
duvaun g oroiag To péTpo va eival (oo pe to Pundév; Na dikaloAoyroelg v droyry oou pe éva oxrua.
Auo maldld ompwxvouv éva praoUAlo. To éva aockel duvaun 400 N kat To dA\\o duvaun 300 N. H ouvi-
otauévn duvaun mou mpokurtel eivat {on pe 500 N. EERynoe mwg uropel va ouuBel autd.
2NV mponyoUuevn €pWTNON, Tola eival n péylotn T g ouviotapévng dUvaung mou uropel va e&a-
oknBel ard 1a nadid oto uraoUAo; lMowa elval n eAAXIOTN TP TNG CUVIOTAUEVNG dUvAUNG;

ZuvBeon kai avaluon duvapng - looppormia uAikoU onueiou

Na avapépelg T€ooeplg BAokEg dlAPOPEG avdapeoa otn pAla kat To BApog.

2TIG TIPWTEG deKaeTieq Tou 21ou aiwva mpoRAEmneTal OtL 6a dnuoupyndouv ol TIPWTEG SLAOTNUKEG ATTOL-
kieg. Ot TIHEG Twv ayabwv mpenel va ouvdgovtal Ye T pada 1) pe 1o Bapoqg toug; Na attloAoynoelg Ty
andvtnon oou.

EEAynoe 1a napakdtw ¢awvopeva epapudloviag tov mpwto vOuo tou Neltwva:

a) Otav éva agpomAdvo AMOYELWVETAL, TA CWUATA TWV EMRATWY «TEPTOUV TMPOG TaA THOW».

B) Otav o odnyodqg evég Aewpopeiou ppevdpel andtopa, €vag 6pBlog emPBATNG «MEPTEL UMPOOTA>.

Y) Twdlovtag Ta Bpeypéva xépla Pag armopakpuvoupe Tig otaydveg and autd.

Ti evvooUpue Aéyovtag OTL n Loopportia eival loodUvaun pe Ty kivnon pe otabepr| TaxUutnta;

Advapn kai petaBoAn Tng Taxutnrag. Advaun kai aAAnAemidpacn

Me Bdon tov tpito vépo tou Neltwva va gpunveloelg Tnv kivnon: a) evég mAoiou B) evdg eNKOTITEPOU
Y) evdg aeplwbouuevou agpOTAAVouU.

20upwva pe To pUBo, €va dhoyo yvwplle toug vopoug tou NelUtwva. Otav Tou elmav va olUpel €va
KApo, apvrBnKe aAmMavtwvtag: «edv aokrfow JdUvaun oto KAPOo TPOG Ta eunpdg, TOTE CUUPWVA E TOV
TplTto Voo tou Neltwva Kat To KApo Ba ackroel duvaun {oou PETPOU TPOG TA TOW. ZUVEMWG, N OUVO-
Ak} dUvaun 6a eival {on pe 1o undév kat ouppwva e Tov MPwTto vouo Tou NelUtwva To Kdpo 6a mapa-
pelvel akivnro». Tt Ba amavroloeg o’ autd To HANAov Tepiepyo AAOYO;

Mwg e&nyelq To yeyovdg OTL ol aBANTEG TwV AAUATWV TAaTouv yepd oto €3dagog TPV ard TNV Teayua-
Tomnoinon Toug;

‘Eva ouppabnmig oou otéketal oto mdrtwpa. Moleq duvdpelg Tou ackouvtal, ‘Exouv autég ol duvduelg oa
MéTpa Kal avtiBeteg Kateubuvoelg; Anotelolv (elyog dpdon-avtidpaon; Na arttoAoyroelg Tnv arndvinor cou.
‘Eva uiho oopporel mdvw oe éva opllévtio tpamédl. Moleq duvduelg ackouvtal oto urAo; Mola eival
Ta {evyn Twv duvduewv dpdon-avtidpaon;

‘Eva peydho @optnyod kat éva pikpd IX autokivnto ouykpouovtal HETW-
mkd. a) Na ouykpivelg Tig duvduelg mou ackouvral ota duo oxiuara
katd ) ddpkela ™G oUykpouong. (B) Ze molo dxnua mapatneeral peya-
AUtepn HETABOA TG TaxutnTag; Na arTloAoyroelg TIG Amavtrioelg oou.

‘Evag pabntriq ouvdgel dUo duvaudueTpa Kat KAvel To melipapa mou gai-
vetal otn dmAavn eikéva. And Tig evdeifelg Twv duvaudueTpwy Kat and
TG Kateubuvoelg Twv duvduewv cuurmepaivel otL oxlel o Tpitog vopog
Tou NeUtwva. Eivat cwotdg o culoylopdg tou; Nat v} dxt kat yiarti;

ONON . WAK®

1.

H évvoia Tng dUvapng - AUo onNUAVTIKEG SUVAMEIG OTOV KOOHO
‘Eva ehatrjplo emunklveral 3 cm étav aockeital mdvw Tou wa duvaun 12 N.

(a) Mdéoo Ba emunkuvlel av Tou aoknBel duvaun 20 N; (B) Mdéon dUvaun Tpénel va Tou aokndel yia va
au&nbel To prikog Tou katd 10 cm;



OYZIKH B’ TYMNAZIOY

ZuUveeon kai avdluon duvaung - loopporia uAikou onpeiou

2. Zmv ekdéva 3.22 ta duo nadid ackouv duvduelg F;=60 N kat F,=115 N pe ¢opd mpog ta de&ld kal
Ta dMa duo duvduelg F;=85 N kat F,=70 N mpog tnv avtibetn katelBuvon. MNdon eival n cuvioTaue-
vn Twv duvduewv; Mpog mola kateubuvon Ba kivnbel o Kpikog;

3. X évav kpiko ouvdéovral duo vruata. Méow Twv vnudtwv ackolvtal otov Kpiko duo SuvAEL] e UETPA
F,=4 N kat F,=3 N. Ndon eival n ouvoAikr} dUvaun mou ackeltal atov Kpiko, étav ol duo SUVALELS EXOUV:
(0) ®la karevBuvon, (B) avtiBetn katewBuvon, (y) oxnuatifouv ywvia 90°;

4. Auo duvdpelg F; kat F, €xouv 1o dlo p€tpo 10 N. Na Bpebel ypa@plkd n cuvioTapévn Toug, av ol duo
SUVANELC EXOUV KOO Onueio eQapuoyng Kal oxnuatifouv peta&l toug ywvia: (a) 0° (B) 45° (y) 60° (8)
90° (g) 180°.

5. X710 dimAavé oXrua TaploTdvovtal emTtd duvd- :1/’/ ‘l;;““‘m_‘ 3
pelg. Na oxedidoelg Tig duvdpelg mou eivat avti- o" s
Beteg otig Fy, F,, F;. Ot duvduelg F, kat Fg Fay
€XOUV ONuUEl0 ePapUOYNG TO A Kal Ol SUVAELG F7
Fs kat F; €xouv onuelo epappoyrig 1o B. Na F’5//-' &
Bpelg yPaAPIKA TN OuvioTauévn TOUuG Kal va Ao%- B Fe
4

untoAoylioelg To PETPO TNG.

6. X €va avrtikeipevo ackouvrat duo duvdapelg. Mia opildévria pe PETPO 6 N Kal pia KatakopuPn He UETPO
8 N. Na Bpelg To p€rpo kat tn dlelbuvon NG CUVIOTAPEVNG TWV SUO JUVAUEWV.

7. 'Eva pkpd éNknBpo TpaBlEtal Pe éva okowi Tou oxnuartiCel ywvia 45° pe to y
oplZovtio £€dapog. Méow Tou okowioU aokeital oTo EAknBpo pa duvaun F=50 « F
N. Na avaAloelg v F ¢’ éva clotnua optldvTiou Kat Katakdpupou d&ova.
Na mpoodlopioelg Ypaplkd Ta PETPA TWV SUO CUVICTWOWY OUVAUEWV.

45° x

8. ’'Eva autokivnto pdZag 1000 kg kiveital pe otabepny taxutnta 50 km/h. Moo
elval To p€rpo Tng ouviotapévng duvaung Tou ackeitat ¢’ auto;

9. Eva BBAio duowknig eival akivnto mdvw oto Tpaméldl. Av To OTPWEELG Pe TO XEPL Oou, YAoTpdel TAvw
oTo TPAMEQ kal oTapatdel.
a) Mwg e&nyeiq ot To BP0 mapapével akivnto mplv acknbel oe autd n duvaun amd 1o XEPL OOU;
B) Nati To BiBAio Kweital dtav 1o OTPWXVELG HE TO XEPL COU;
Y) Mg e&nyeig o1t To BBA0 TeEAkd Ba otapatrioel, étav MAYELS va TO OTIPWYXVELS;
0) Kdtw amé moleq ouvOrkeg 1o BiBAlo Ba kivnbel pe otabepr) taxutnta;

10. ‘Eva kouti pdalag 2 kg Bploketal oe opildvrio ddmnedo xwplg TPRBEG Kal Tou aokeltal pia otabepn opt-
Cévtia duvapn F pe pétpo 10 N. lMowa amd Tig nmapakdtw mpotdoelg elvat owotr): To kouti Ba KivnBel
Me (a) otabepry Taxutnrta 5 % (B) otabepn Taxutnta 20 % (Y) petaBaAAéuevn Taxutnta.

11. Zmv ewdva 3.22 ta duo nawdd mpog Ta deEld aokouv duvduelg F;=125 N kat F,=50 N, evw ta duo
nawdld mou TpaBoulv Ta oxowld mMpog Ta aplotepd, ackouv duvduelg F;=100 N kat F,. YrnoAdyiwoe To
pETpo TG F,, av 0 Kpikog mapapével akivnTog.

12. O kpikog mou maploTdveTal OTo Oxua eivat depg-
vog pe duo vriuara kat opporel. Av n dlvaun
Tou Bdpoug Tou aokelral otov Kpiko €xel UETPo 6
N kat n duvaun F; mou aokefral and 1o oplldvTio
viua €xel PEtpo 8 N, va mpoaodloplotel To PETPO
m™mg duvaung F, mou aokeitat and 1o dA\o vrua.

13. Me n BoriBela evdg oxowviloU ackeital pia otabepr) oplldvria duvaun oe €va KIBWTIO Tou Kiveltal eudu-
Ypauua Kat opaAd mdvw oe tpaxl optldvtio ddmedo. Av n dUvaun Tou BApoug TIou ackeltal oTo KIBw-
TI0 €xel pETpo 200 N kat n duvaun ™G TPPNRG 80 N: (a) Na oxedldoelg OAeg TIG DUVALELG TIOU AOKOU-
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vtal oto KIBwtlo. (B) YmoAdyloe 1o UETPO NG dUvaung mou ackel To okowil kat g ouviotauévng duva-
uNg Tou aokel To €3agog.

Alvapn kar peraBoAr Tng Taxutnrag. Alvaun kar alAnAenmidpaon

And €va viua kpepdpe opaipa Bdpoug 5 N, dnwg deixvel n dumAavr| eikéva. Na oxe-
dldoelg Kat va umoloyioelg Ta METPA Twv duvAuewyv, Tou ackouvtal: (a) otn ogai-
pa, (B) otro vrua.

‘Eva kiBwtio Bdpoug 20 N woopponel mdvw o’ €va tpaméll. (a) Na oxedldoelg Tiq
duvdpelg TIou ackoUvTal OTo KIBWTLO Kat va uroAoyioelg ta pérpa toug. (B) Na umo-
Aoyioelg To pétpo Tng dUvaung mou aokel TO KIBWTIO OTO TPAMEQ KAl va Tn Oxe-
dldoelg.

‘Eva nad{ oto omolo aokeitar Bdpog p€rpou 40 N, otéketral oe wa (uyapld prdviou. H Cuyapld auth
elval ouolaotikd éva duvaudpetpo kat eival Babuoloynuévn oe N. (a) Molo eival To PETPO Kal Told n
katelbuvon g duvaung mou aockel n Cuyapld oro mawdi; (B) Ztn ouvéxela To nawdi maipvel ota x€pla
Tou éva yatdkl Bdpoug 10 N. Mowa eival Twpa n €vdelEn g Cuyapldg; (y) Apolu o mnadl agrioel Tto
YATdKl, €PXETAL O TATEPAG TOU Kal Tov TIEEL OTOUG WUOUG TPOG TA KATW Me pia duvaun pétpou 60 N.
Mola eivat Twpa n évdel&n g Juyapldc;

NEPIAHWH

Ot duvduelg mpokaAouv: (a) WETABOAY} oTnV TaxXUTNTA TWV CwUATWV 1 Kat (B) TNV Mapaudp@waor) Toug.
Ou duvdpelg eugavitovral nmavra wg Celyn Katd TiIg AANAETISPACELG UETAEU TWV CWUATWV.

O1 duvdpelg dlakpivovtal oe duo Katnyopieg: amd enaen kat andéortaon.

O1 duvdpelg eival davuopatikd peyéon. ‘Exouv pétpo kat kateuBuvon.

U 0000

0o o

Bdpog ovopddletal n Baputikr) dUvaun mou ackeltal ¢’ éva owpa ard tn yn. To BAdpog ar\dlel amd témo
oe Toro.

H tpBr) elvat n dUvaun mou avTloTEKETAL OTNV Kivnon duo owudtwy, Tou Bpiokovial ge emagn).
2uviotapévn eivar n duvaun ekelvn Tou mpokalel Ta Bla amoteAéopara pe TO OUVOAO TwV EMUEPOUG

SuVApEWY TIOU aokouvTal 0g €va OWUa.
Adpdvela eivat n TAon TwWV CWHATWYV VA AVTIOTEKOVTIAL OE OMOoLadNMoTe PETABOAN TNG TaxUTNTAG TOUG.

Mpwtog vouog tou Neltwva: «Eva cwpa cuvexifel va mapapével akivnto 1 va Kiveital eubuypauua Kat
OMaAd, €@bOoV 1 CUVOAIKY) dUvaun Tou ackeital ¢’ autd sival pPndgvs.

‘Eva UNIKO onpeilo .ooppomel tav n ouvioTauévn Twv JUVAPEWY TIoU adkouvtal oe autd eivat undev.

MdZa eivat 1o p€tpo TG adpdvelag evog owparog. H pdla kdbe owpatog eival (dla oe omolodnmote
MEPOG TOu ZUpmavtog ki av Bpebel. H pdda evdg owpatog eival peyebog dlapopeTikd amd 1o BAPOG Tou.
Tpitog vopog tou NelUtwva: «Ot duvduelg eugavidovral mdvrote avd feuyn. Otav éva owpa aockel duva-
pn o’ €va AA\o, TéTe Kal TO JeUTEPO OWMA aokel OTO TPWTO dUvaun (Cou PETPOU Kal avtiOetng popdg».

BAZIKOI OPOI
Alvapun ZUVIOTAEVN Mpwtog vépog tou Neltwva
MeTtaBoAr] Taxutntag ZUVIOTWOEG Apdon-Avtidpaon
Mapaudppwon loopportia Tpltog vépog Tou Neltwva
ANNAeTidpaon Adpdvela




