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FENIKA MNMEPI AYNAMEQN

1.1 H d0vapn Kal Ta XapakTnpioTiKa Tng - Eidn duvapswv

1.2 O1 apxég TnG OTATIKAG
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EmdiwkKopevol oTOXOI:

I:i/ Na opiete ™ duvaun, va TePLYPAPETE TA XAPAKTNPLOTIKA TNG KAl
va avapEpeTe napadeiypata.

I:i/ Na replypdpete —avapeépovtag Kal napadeiypata ard m npd&n—
TA 0N Twv duvAPewyY, TO cUCTNUA TWV SUVAUEWY, TN CUVICTAUEVN
KAl TIG OUVIOTWOEG.

I:i/ Na avagpEpeTte Kal va meplypdPeTe TIG ApXEG TNG OTATIKAG KAl va a-
VTIANQBeiTe TN omoudaldtnTd TOUG, Yia Tn BeueAinon Tg.

I:i/ Na AUvete mpoBARUATA TIOU avapEpovTal OTIG EvOTNTEG AUTOoU TOoU
Ke@aAaiou, va CUYKPIVETE Kal va JEAETATE TA ATIOTEAECUATA KAl va
KATAAAYETE OTN SLATUTIWOT) XPYOLLWY CUUTEPACUATWV.

1.1 H AYNAMH KAI TA XAPAKTHPIZTIKA THZ - EIAH AYNAMEQN

H d0vaun xapaktnpidetal cav 1o AiTlo, TO OO0 TIPOKAAEL TN METABOANR
NG KWVNTIKAG KATAOTAONG TWV CWHATWV.
Mapadeiypata duvapewyv amnoteAouv, TO BAPOG TWV CWUATWY, N €AEN
TIOU AOKOUV Ol LAYV TEG, N €AEN TIOU AOKE( N Unxavn o€ éva oupuo K.ALTL
H duvapn eival péyebog dlavuopaTiko, (mapiotatal wg Er'] 6A) Kal €xel
TA XAPAKTNPLOTIKA TOU dlavuouatog (ox. 1.1a), dnAadn:

-
-~ X

FAA

P
/X'

ZxAaua 1.1a H duvaun eivat diavuouatikd UEYEBOG
« To onueio epappoynq sival To onueio (O) oto omoio n duvaun evep-

vei, OnAadn 1o onueio Tou CWUATOG, OTO OTIOI0 CUYKEVTPWVETAL N ETTIOPA-
on ™GQ. To yeyovog Tng ONUEIaKnG emidpaong tTng duvaung ival onwodn-
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TOTE €va PALVOUEVO, TO OTIOI0 DLEUKOAUVEL TN UEAETN TWV CUVBNKWV LOOP-
POTIAG TWV CWHATWV, XWEIG alodNnT aAAOiWoN TWV ATIOTEAECUATWV TIOU
TpoKUTITOUV. [MiveTal OmMWodNAMOTE AvTIANTTO, OTL 1 dUvaun evepyel oe Wia
OUYKEKPLUEVN ETILPAVELA 1) OE €VA CUYKEKPLUEVO OYKO. H duvaun T.X. TNG
BaputnTag, KATavEUETAL OTO OUVOAIKO OYKO TWV CWUATWV.

o Tn 31€0Buvon R To Popéa, TIou dlEpxeTal arod To onueio ePAPUOYAQ
NG dUvVAPNG KAl CUMTTITTTEL UE TNV €uBeia, KaTA TnVv oroia Teivel va Kivnoei
TO COMA TLY. N XX -

H dleuBuvon f o popEag tng duvaung rpoodlopilel Tnv eubeia evepyel-
4G NG, XwpPic va poodlopifel TIPOG TaA TIOU TEIVEL va KIVI|OEL TO CWUA OTO
oroio evepyei, dnAadr, and To X TPOG TO X N avtioTpo®a. AUuTO UTooN-
AWveTal pe TO BEAOG TOU OlAVUOUATOG, TIOU KaBopilel TO XAPAKTNELOTIKO
NG Popdag Tng duvapng.

To MOCOTIKO XOAPAKTNELOTIKO TIOU eKPPAleL TN dUvapn, sival n évraon R
TO HETPO, TIOU UTTOONAWVETAL ATIO TO UAKOG TOU JlavUOUATOq 5A, Bepaiwg
uttd KaBopLouEVN KAipaka.

Ot duvapelg, pe BAon Ta XapaKTNPELOTIKA Toug, dlakpivovtal (ox. 1.18)
o€:

o Ouoeminedeg’ autég OnA. Tou BpiokovTtal oTo idlo enirnedo.

o OupocuBclaKéG | GUYYPAMIKEG' ONA. oL DUVAUELG TIOU €XOUV TNV dla
dleubuvon.

o ZUVTPEXOUOEG" QUTEG OL DUVALELG, TWV OToiwV Ol dleuBuvoelg TEUVO-
vTal oe éva onueio.

o OpoéPopeg” dNA. oL SuvApEeLg TIOU €XOUV TNV dla popa.
o AvTipopeg’ dnA. oL SUVALELG TTIOU €XOUV avTiBeTN popa.

o ‘loeg duvauelg’ sival autég Tou €xouv Kolva, Tn dleubuvon, TN popd
KAl TO METPO.

o AvTiBeTeQ dUVAMEIG  £ival QUTEG TIOU €XOUV Kolva Tn SleuBuvon Kal
TO HETPO, AAAG avTiBeTn TN popa.

» KareliBuvon duvapng sival o 6pog mou rnepltAapBavel tn dleuBuvon
Kat ™ popd ULag duvaung.
AleukplviCoupe akoun, OTL ol TIAPAAANAEG OUVAUELG £XOUV KOLvr] OleU-
Buvon.
Z0oTnua duvapewyv sival Eva cUvoAo duvapewy, TIou OpouV o€ €va 1
TePLooOTEPA CWUATA.
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Ouoertinedeg
duvapelg

SUYYPOAUIKEG
duvapelg

SUVTPEXOUOEG
OUVAUELQ

a. Ouoépopeq
OUVAUELQ

B. AvTtipopeg
duvapelg

ZxAua 1.18 Ta €idn twv duvauewv

ZuvioTapévn evog ouoTtnuatog duvauewy ( ox. 1.1y) Tou evepyouv oe
éva owa, gival n duvaun, TouU UIOPEL va avTIKATAOTACEL TO cUCTNUA, TOU
ortoiou ot duvapelg Tou To anoteAolv, ovoualovtal oTnv nepImTwon autn,

OUVIOTWOEG.
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my

IxAua 1.1y Suviotauévn kal oUVIOTWOEG"
2 eivat n ouviotauévn, F,, F, ot ouviotwoeg

1.2 Ol APXEZ THZ ZTATIKHZ
1.2.1 NMpaTn apxn: To MapaAAnAdypaPpo TWV SuvAPEwV

H ouvioTapévn duo duvapewv F, kai F,, mou evepyolv ( ox. 1.2a ) oTo i-
010 onueio O evog oWUATOG Kal oxnuaTtifouv ywvia ¢, €ival n diaymviog
Tou mapaAAnAoypaupou pe mAeupég F, kai F, mou £xel To idlo onueio €-
PAPHOYNG HE TIG CUVIOTWOEG.

B e __ 2

/
O > R

ZxAua 1.2a To napaAAnAoypauuo Twv Suvauswv

To pétpo kat n dlevbBuvon TNG CUVICTAUEVNG (Z)* eupiokovTtal amd TIq
OXEOELQ :

* Ao 10 BepPnuUa TOU CUVNUITOVOU, OTO YPAUUOOKIOOUEVO TPIYwVo (TNG UTio-
Oonueiwong) MPOKUTTTEL YA TO PETPO TNG CUVICTAPEVNG:

2 2

2" =F, +F;, - 2F, F2|Zbuv(180° cp)_.
2_2 2

3°=F; +Fy—2F F,(-ouw @) -

H unoonueiwon ouveyxiCetal otnv enopevn oeAida.
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2 2
Z=\/F1 +F, +2F, [F, louvep

F
nue = 2 nue » avriotolxa
>

H idla ouviotapévn (2) eivatr duvatov va mpoodloploTel Pe T peEBodo
TOU dUVAUOTIOAUYWVOU, WG €ENG: e apxn To TEPAg NG duvaung F, oxe-
daCoupe ™ duvaun F, (ox. 1.2B) mapaAAnAn kat ion ™mg F,. H tpitn mAeu-
pd Tou OUVAMOTIOAUYWVOU (OTnV MeEPIMTwon auth mpodkeltal mepi TpLlyw-
vou), OIVEL TN CUVIOTAUEVT 2 TWV JUO aPXIKWV SUVALEWY KAl £XEL apXT) TO
onueio O (apxn ™G duvaung F,) kal mépag to TEpag g duvaung F,.

ZxAua 1.26 Mpoodioploudg ouvioTauevng Ue ™ HEB0SO Tou dUVAUOTIOAUYWVOU

2 2
Z=\/F1 +Fy +2F, F, ouvoe

Py o2

0

AMo 10 Be®pPNnUa TOU NUITOVOU OTO YPAUMOOKIAOUEVO TPIYWwVOo TIPOKUTITEL, Yid
n dlevBbuvon TNG OUVIOTAUEVNG:
Fy 5 F, s

F
2.2 2_ 2 _ qe=-2
nue nNU(180°—®) nue nuy nH ZT]UQJ
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H ypagik pé6odog rpoodloplopol TG CUVICTAUEVNG 1) TWV CUVIOTW-
oWV, aPopa TNV KATACOKEUT, UE TN XPHon kaboplouevng KAlpakag, Tou ma-
PAAANAOYPAUUOU TwV SUVAPEWY N TOU OUVAUOTIOAUY®WVOU. To PETPO NG
OUVIOTAMEVNG, TIPOKUMTEL ATd TN METPENON TOU WNKOUG TOU €uBUYPAUUOU
TUAMATOG TO OTI0I0 TNV ATIOTUTIWVEL, KAL TNV avaywyr) Tou Je TNV KAlJaka
TIou xpnotuorojoape. H ywvia rou ripoodlopilel tn dleubuvon, TIPOKUTITEL
META artd YETPNON KE TO UOLPOYVWUOVIO.

O NAPAAEIFMA

Ot duvapelg F, = 60 N kat F, = 70N evepyouv umo ywvia 60°. Na mpoodio-
PLOTEL N CUVIOTAPEVN [E TNV AVAAUTIKY) KAL TN YPAPIKT LEBODO.

AivovTtai ZnTouvTal

F,=60N H ouviotauévn (2)

F,=70N a) Me Tnv avaAuTikr peBodo
¢ =60° B) Mg tn ypadikh pEBodo

Auon
a) Me Tnv avaAuTiki u€60odo:

i) TO LETPO TNG OUVIOTAUEVNG, eival:

5 =\/F2 4+ F2 1+ 2F, [F, ouvo

Z=\/602N2+702N2+2E60EV0N2E%

5 =1/ 12700 N2

>=112,6 N
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ii) H dlevuBuvon g ocuvioTapévng (oe Poipeg), sivat:

F1
nué = — nue

5

60 N 3

nue = D£

126N 2
nue = 0,46
6 127°

8) Me Tn YpaIki pé0odo:
KaBopiCoupue KAipaka: 1 cm =10N

Anoé 1o onueio O oxedldloupe utd KAipaka to diavuopa OA e dleuBuv-
on MapdAANAn mpog tn duvaun F, kat ye v idla popda. Me tnv idla uebo-
00 oxedlaloupe arnod to onueio A to didvuoua AB mou eknpoowrnel Tnv OU-
vaun F,. To didvuopa OB pe Tn ¢opda Mou (paivetal OTO OXIUA EKTIPOOW-
nei, urtd TNV KAipaka 1ou opiocape, Tn ouvicTapévn = =112,6 N.

F,=70N

1.2.2 AeuTepn apxn: H 1copporria Twv duvauewv

Avo duvapuelg Bpiokovral o€ 100ppoTia, 6Tav €Xouv To idlo METPO, gival
OUYYPAUUIKEG Kal avTipopeg.

ErotpépovTag o €va avaAoyo apadelya tTng mponyouuevng mapaypa-
@oU Kal ePappolovtag Tn deUTepPn aApxn TNG OTATIKAG Tou e&etAloupe
(ox. 1.2y), UrMOPOUKE va LOOPPOTTMOOUNE TO cUOTNHA Twv duvauewv ( F,,
F,), av oto onueio O epapudooupe pia duvaun  ion kat avtiBeTn g ou-
viotapevng F* ( TeAkr) ouviotapévn ion pe undev).
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)

ZxAua 1.2y O1 duvauelg 2, F* 1oopportouv.

Ard TNV KaTaokeur Tou SUVAUOTIOAUYWVOU (SUVAUOTPLY®OVOU), TIPOKU-
rTel pia dlapopd oe oxEON HE TO OUVAUOTIOAUYWVO NG MPonyouuevng ma-
paypdpou, Tou evtorideTal oTn popd tTng duvaung 2. H rmapatripenon autn
pag odnyei oTo €EAQ ouunepaoua: To duvaporoAUywvo (SuvVapoTPiywvo)
TPV SUVAPEWV UE KOLVO ONUEIo ePpapUOYNG, TIoU BpickovTal og looppPo-
mia, eival €va KA€16TO dUVAPOTTOAUYWVO (CUVIOTAPEVT (0N UE UNOEV) .

1.2.3 Tpitn apxn: Metakivnon d0vaung otn d1eUBUVOR ThG

H dpdaon evog ocuoTANATOG SUVANEWVY O€ €va ocwlua dev HeTaBaAAeral, av
npooTedei B apaipeOei amd autd, Eva aAAo cloTnua duvdauewyv, mou Bpi-
OKETAI GE I00pPOTTia.

Me Baon tnv apxn autn, mpooBéToune oTo cwua (ox. 1.2.9), oto onueio O
Tou oroiou evepyei n duvaun F, To cuotnua Twv duo duvapewyv F F’ 1ou
evepyouv oe €va AAAo onueio Tou cwpatog O, €xouv avTtiBeTn Qopd, &i-
val ioeg pe TV F kat €xouv tnv idla dleuBuvon e auth. Av TIAAL EQapuo-
OOUWE TNV apXn TIoU dlATUNIMOAWE TIapandvw, dnAadn av agalpEéoouuE a-
ndé T0 cWUaA TO cuoTnua Twv duvauewv F F', Ba mapaueivel va evepyei
OTO OWMA uévn n duvaun F ', ion pye tnv F, aAAd oto onueio O°.
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ZxAua 1.2 3 H duvaun eivar oAioBaivov didvuoua.

A6 6ca avagépbnkav, KataAryoupe oto £Eng ouunépacpa: H duvapn
TTOU AOKEITAI OTA OTEPEA CWUATA, UTTOPEI VA METATOMIOTEI TIAVW OTO PO-
péa Tng, dnAadn cival €va oAioBaivov diavuopa.

1.2.4 TétapTtn apxn: Apdong - avridpaong

Kabe emidpaon duvaung (dpdaon), emavw o€ £€va cOH, £XEI WG ATTOTEAE-
oua Th dnuioupyia piag dAAAng duvapng (avtidpaong), woTe n dpdon Kai
n avtidpaon va gival duvapeig avritereg.

To owpa ( ox. 1.2.€) unoBactdletal arod €va otabepod emniredo AB Kat 1o (-
o0 cupPaivel otn mepintwon g pdpdou, TIou PE TN OPd NG uroBaocTta-
CeTal amod ta onpiypara A kat B.

L 7 7

A B
7 y

Zxnua 1.2e Apdon - avtidpaon (F, = épaon, F, = avtidpaon)

MpokelEVoU va PEAETACOUUE TIG CUVONKEG LOOPPOTIiAg evOG OWUATOG,
Ba akoAouBriooupe TN PEBOSO TOU gAelBepou ocwpatog, dnAadn Ba arma-
Aeioupe TIg otnpi&elg (ouvdEououg) Tou kal otn B€on Toug, Ba oxedla-
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OOUE TIG avTioToleg avTdopaoelg (ox. 1.2.01 ). To dilaypaupa Tou TPoKU-
mTel, ovouddetal diaypappa eAeU0EPOU GCWUATOG.

B — ]
Nl
T

1 F/2 F/2 I

]

ZxAMa 1.20T1 Alaypauuata eAeuBEpwV CwUATWY.

ZUUMEPACHUATIKA, UMopOoUE va TIouue, OTL yia va BplokeTal éva cwhua
o€ loopportia, dev apkel va eival oe Loopportia poveg ol duvapelg dpdong,
aAAQ Ba mpérel OAeQ oL duvapelg dpAong Kal avTidpaong, va aroteAouv &-
va oUuoTtnua SuVAlEwWY TIou BpiokeTal og LooppoTIia.

H ropeia mou nieptypagape, eival mpwTapxIKAG ONUACiaq yia Tn HEAETN
TWV OUVONK®V LOOPPOTIOG TWV CWHATWY KAl TIPETEL VA TIpAYUATOTIOLE(TAL
ME UeYAAN Tpoooxn, yiati pia AavBaouevn eKTiunon TOU CUCTAUATOS TWV
OuvAuewy Tou eppaviCeTal oto dldypappa eAeUBepoU CLPATOG, Ba pag o-
onynoeL acPpaiwg oe Aavbaouéva armoTeEAECUATA KAl CUUTIEPACIATA.
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& 2YNTOMH MNEPIAHWH NPQTOY KE®AAAIOY
z

‘ H dUvaun eival To aitio Tou TPOoKAAEl TN HETABOAY TNG Kvn-
TIKAG KATAOTAONG TwV owuatwv. Eival diavuopatikd peye-
'if B0¢ Kal £Xel TA XAPAKTNPLOTIKA TOU OlavUOUATOG.

O1 duvapelg dlakpivovTal O OUOETITEDES, CUYYPAUUIKEG,
OUVTPEXOUOEG, OMOPOPEG KAL AVTIPOPEG.

Ot apx€G ™ng oTatikng cuvoyifovTal wg ENG :

o Mpwtn apxn: To MapaAAnASypaupo Twv SUVAHEWV

H ouviotauévn duo duvauewv F, kat F,, Tou evepyouv oTo idlo onueio O
€VOC OWUATOG Kal oxnuatifouv ywvia ¢ eival n dlaywviog Tou rmapaAAnAo-
Ypdupou pe mAeupeg Fy kat F, Tiou €xeL TO iBl0 ONUEIO EPAPUOYNG HE TIG
CUVIOTWOEG.

o AeUtepn apxn: H 1coppotia Twv duvapewv.

Auo duvauelg BpiokovTal og looppoTtiia, O0tav €xouv To idlo PETPO, eival
OUYYPQUMIKES KAl aVTipOpES .

o TpiTn apxn: Metakivnon 80vapng otn 31U6uvon Tng

H dpdaon evog ocuotuatog duvapewyv oe €va owua dev PETABAAAeTAL av
npootebel 1 agalpebel and autd, Eva AAA0 cUoTnUa duvAauewy, TIoU PBpi-
OKETAL OE LOOpPOTTiaL.

o Tétaptn apyni: Apdong - avridpaong

Ké&Be emidpaon duvaung (dpdom), enavw Oc €va oWUa, EXEL WG ATIOTEAE-
Oua Tn onpoupyia pag aAAng duvaung (avtidpaong), woTe n OpAoN Kal n
avtidpaon va sival duvapelg avtibeTeg.
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@ ASKHZEIZ

[] 1. Na npoodioplotei n cuvicTapévn TwV SUVANEWY F, kat F, mou evep-
Youv oTo Kolwvé onueio O, und ywvia 30°

Q
2

] F, = 2000 N

[] 2. Na arnodeixBsi 4Tt n cuvioTapéVn TwV SUVANEWY F, =F,=2N peel-
wvetal artd 4 N €wg 0 N, 6tav n ywvia urd tnv oroia evepyouv ol duva-
pelg auEavetal anod 0° €wg 180° (kat maipvel dladoxka T TipeEG 0°, 60°,
120°, 180°).

[] 3. >710 onueio A evée ompatog evepyouv dUo duvapelg 80 N kat 100 N
Twv oroiwv ol dleubuvoelg oxnuatifouv ywvia 25°. Na mpoodlopiceTe 1O
METPO Kal TN OLEUBUVOT TNG CUVIOTAPEVNG E TN YPAPIKA KAL TNV AVAAUTL-
K1) u€Bodo.

F2

25°

[ 4. Mia 5uvapn pétpou Fy=20V3 N «ai pia Suvaun pétpou F, evep-
youv oto onueio O. H cuviotapévn Twv dUo duvAuewy €xel HETPO 2 = 20
N kat eival kaBetn otn duvaun F,. Na uroAoyloTel To HETPO TNG dUvAUNG
F, kain ywvia g pe v F,.




