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Emdiwképevol oTd)OI:

I:i/ Na reptypdpeTe TN CUVBEON , HE YPAPIKO KAl AVAAUTIKO TPOTIO, CUY-
YPAUUIKWV SUVAMEWY, duvapewy und ywvia 90°, TIoAAQV OUOETIUME-
OwVv OUVAUEWV PE KOVO onueio epapuoyng, MApaAAnAwv opoppo-
TIWV - AVTIEPOTIWY SUVANEWV KAl TIOAAWV OUOETIUTIEDWY DUVAUEWY O-
TIWOONTIOTE TOTIOBETNUEVWV.

I:i/ Na meplypa@ete TIG AMAEQ TIEPUTTWOELG AVAAUONG SUVAUEWV E

YPAPLIKO KAl AVAAUTIKO TPOTIO, KAl TNV avaAuon oe dUo TAapAAANAEeQ
OUVIOTWOEG.

I:i/ Na replypa@eTe TIG CUVONKEG LOOPPOTIIAG OTEPEOU CWUATOG.
I:i/ Na AUvete TIPORANUATA, OXETIKA e 6CA avaPEpovTal apanavw, va

OUYKPIVETE Kal va UEAETATE TA ATTOTEAEOUATA, WOTE VA KATAANYETE
OTn dlATUMWON XPAOLWY CUUTIEPACUATWV.

3.1 ANAEZ MNMEPINTQZEIZ ZYNOGEZHZ AYNAMEQN
H ouvOeon 300 R MEPICOOTEPWY BUVAPEWY TIOU EVEPYOUV OE €va OMUA,
QTIOOKOTIEL OTOV TIPOCLOPIONS Ulag dUvVaung, TNG CUVIOTAUEVNG, N oTtoia
oTav evepyel OTO CWMA, ETIPEPEL TO (OlO ATTOTEAECUA UE AUTO TWV ApXLl-
KWV SUVALEWV.

a. Auvapeig CUYYPAHMIKEG KAl OMOPOPES :

To pétpo TG cuvioTapévng divetal and tn oxeon:

2=F,+F,

F,

E F2
([ 4 >
° 2 >

ZxAua 3.1a AuvAuels ouyypQuUUIKEG - OUOPOPESG
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H dieuBuvon kat n popd, eival autég TWV CUVICTWOWV.
6. Auvapelg CUYYPAUIKEG KAl AVTIPOPEG:
To YETPO TNG CUVIOTAUEVNG diveTal and Tn oxéon :

>=F,-F,

<
e >
(0] >

ZxAua 3.18 Auvauelg ouyypPauUUIKEG KAl QVTIDPOITEG

H dlevBuvon, eival n dleuBuvon Twv CUVIOTWOWY, Kal N popad, eival au-
T TNG MEYAAUTEPNG OE PETPO CUVIOTWOOG.

Y. Auvapeig umé ywvia ¢ = 90°

Apou (ox. 3.1y) ¢ = 90°, ouve = 0, énetal:

5=\/F2+F2+2F, (Fouvg -

5=F2+F2+2F, (F, ou0° - ouv0=1

5= F2+F242F (F, - \/(F, +F,) - F=F +F,

2 2
5=\/F2+F2+2F, (Fyouve -

5=\/F2+F2+2F, [F,(bw180,  ouvi80° =1

5=\ F24F2-2F, (F, - 5=\/(F,—F)°

kuZ=F,-F,
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ZxAua 3.1y Zuviotauévn duo duvauewyv, uro ywvia 90°.

5=\ F2+F242F, (Fyowvg -

S=\/F2+F2+2F,[F,0 -

3.2 ZYNIZTAMENH NMOAAQN OMOENINEAQN AYNAMEQN ME KOINO
2HMEIO ESPAPMOIHZ

a) Me tn ypagikn pé6odo
Eotw ol duvapelg (ox. 3.2a):
F,=20N F,=60N F;=30N F,=40N
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Zxnua 3.2a H ouviotauévn mMoOAAWY ouoernEdwv OUVALEWV YPAPIKA.

OpiCoupe KAipaka: 1 cm : 20 N

Kataokeualoupe To duvaporoAUywvo 0-1-2-3-4 kat ipoodlopifouue TN
OUVIOTAUEVN 2, UE ONUEIO EPAPHOYNG TO KOLVO ONUEIO EQAPUOYNG TWV CU-
VIOTWOWV.

Erouévwg :

2=0-4=58X20N

2=116N

6) Me Tnv avaAuTiki pé6odo

[Na 10 oKomd autd xpnoldoriolouhe Tn PHEBodO Tng avaAuong oe a&o-
veg. Eotw F,, F, kat F5 ot duvapelg (0x.3.2B) pe Kowvd onueio epapuoyng
To O. AKoAouBoupe Ta €€NG Bripata :
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ZxAMa 3.28 JuvioTauévn MoOAAWY OUOETIMEOWY OUVAUEWV.

BApa 1o

Me apxn To onueio epappoyng tTwv duvauewy (0), maipvouue Eva op-
Boywvio cuoTtnua a&dvwv Ox Kal OqJ.

BRua 20

AvaAuoupe TIG SUVALELG OE CUVIOTWOEG OTOUG AEOVEQ OX Kalt OLIJ Kat u-
ToAoYiCoupe TA PETPA TWV CUVICTWOWOV LE TOUG YVWOTOUG Hag TUTIOUG:

F,=2-0uvb - F,=2-nub -
FX=Z-ouve F=2-nud
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F1x = F, [ouve, F1LlJ =F, [hue,

F2x =F, [ouve, sz = F, (o,

F3x = F5 [buvB, F3LIJ = F5 [hué,
BAua 3o

YroAoyiCoupe TNV aAYERPLKY TN TNG OUVIOTAUEVNG oToug aEoveg O
Kat O, :
U]

X

SF =F +Fy—Fy

SFy=Fy—Foy+Fyy

BRpa 4o

YroAoyiCoupe To PETPO TNG CUVIOTAPEVNG :

S2=(SF, 2+ (ZF,)2

)2

N

Kat tn Ywvia 8 rou kaBopilel Tn dlevBuvor| Tng :

2F
eQpo = .
ZFX

O NMAPAAEIrMA

Na urtoAoylotei To HETPO Kal 1 dleUBuvon NG CUVIOTAUEVNG TOU CUCTNAUA-
TOG TWV OUVAUEWY TOU OXNMATOG.

AivovTai ZnTouvTal
F,=10N ¢, =30° a) To UETPO NG cuvioTaueEvNg (2)
F,=6N ¢, = 60° B) H dieuBuvor tng

F=8N @, =45°
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F, = 10N
Fy= 8N | F,=6N 1

AUon

a) To opbBoywvio cuotnua agovwv exel 0obel. YToAoyiCoupe 1O aAye-
Bpkd dBpoloua Twv TIPoROALYV TwV dUVANEWY OTOUG A&oveg X, Y.

Auvapelg FX FlJJ
F,=10N| F,, =F, - ouv30° Fiy=F - nu3o°
1
F,, = 10N - 0,866 Fiy=10N L3
F1X=8,66N F1llJ=5N
F,=6N | F, =F,-ouv60° Foy =F,-nue0°
F, =6N F,, = 6N X3
2x 2 2y 2
Fp =3N Fpy=5.2N
F3=8N | F3 =-8N-ouv45° Fay=F3-nu4s°
2
F3X=—8Nﬂg F3w=8NDg
Fg =—566N Fay=5.66N
SF, = Fi + Fyp + Fy SFy=Fiy ¥ Fpy + Fay
2F, =866N+3N-566N | 3F =5N+52N+566N
2F =1 N
2F, =6N v 586
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5= \/(z F o+ (EFy) = V62 N? + 15,86% N°

5=1695N
SF
¢ 1586N
B ®=5F ="BN
X
epb = 2,64
6 069°

3.3 ZYNOEZH AYO MAPAAAHAQN KAl OMO®OPON AYNAMEQN

a) Me Tn ypagiki péBodo

Eotw ot duvapelg (ox. 3.3a):

R

AT e S e B
y ‘s M¢ ‘2 )
\ 4\ 4
y ¢ )
\ 14
\
F1Y
Y:s

ZxAqua 3.3a H ouviotaugvn ypapika oUo mapaAAnAwyv kat ouopporwVv SUVALIEWV.
F,=12daN F,=8daN (=2m

OpiCoupe TIQ KAlpaKeG: unkwv 1 cm : 25 cm
duvdapewv 1 cm : 4 daN
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Metapepoupe Tig duvapelg F,, F, ota onueia epapuoyng B,A avtiotot-
Xa, enavw oTig dleuBuvoelg Twv duvapewv F,, F,. H dleubuvon Tng ouvi-
OTAUEVNG 2 Ba eival MAPAAANAN UE TIG OUVIOTWOEG, Ba dlEpxeTal arod 1o
onpeio Toung E kat Ba éxel onpeio epappoyng 1o onueio I'.

Emopévwg :

>=5X4daN (,=32X 25¢cm l,=4,8X25cm

2 =20 daN £, =80cm l, =120 cm
8) Me Tnv avaAuTiki péBodo (o). 3.3a):
H cuviotapévn 2 €xel HETPO:
Z=F +F,
Kat dleuBuvon Kal popd, auTr) TWV CUVIOTWOWV.

[Ma Tov 1Poodloplopd Tou ONUEioU EPAPUOYAG TNG CUVIOTAPEVNG, &-
@apuoloupe TO Be@PNUA TWV POTIWV, WG TIPOG TO onueio I

Ms = M, + Mg,
Fo 0,
O=—F -0, +F,-¢ F,-0,=F,-¢ ===
176+ b 1 b= by F,

Kata ouvénelq, propoupe va kataAn&oupe otn dlatunwon:

H ouvioTapévn £€xel: a) UETPO i00 ME TO ABPOICHA TWV PETPWV TWV OU-
vVIoTWOoWV, 8) Tnv idia dicubuvon Kal ¢opa Pe TIG CUVIOTWOEG, Y) TO ONn-
Heio epappoyng Tng BpiokeTal emi TnG cuBciag MOV evwvel Ta onyeia e-
PAPHUOYAG TWV GUVICTWOWV, TTANCIECTEPA TIPOG Th MEYAAUTEPN Kal §) dI-
aipei TNV €uBgia, MTOU EVWVEI TA OCNMEIO EPAPHOYNRG TWV CUVIOCTWOWV, CE
THAMATA AVTIOTPOPWG avaAoya TIpog TIG CUVICTWOEG.
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3.4 YNOEZH AYO NAPAAAHAQN KAI ANTIPPOMQN AYNAMEQN
a) Me tn ypagikiy pé6odo

Eotw ol duvapelg (ox. 3.40):

F,=4daN F, =20 daN 0=2m

2ZxAua 3.4a H ouviotaugvn ypa@ika duo napaiAnAwyv kat avtippornwyv SUVALEWY

OpiCoupe TIG KAIMAKEG UNKwV: 1ecm : 25 cm
ouvauewy : 1cm : 4 daN

H dladkaocia eival n da pe autr) Twv dUo TIApaAANAwWV Kal OLOPPOTIWV
OuvAuewy .
[pOKUTITEL ETIOUEVWG:

> =4 X4daN ;=10X25cm ly,=2X25cm

2 =16 daN £, =250 cm £, =50 cm
8) Me Tnv avaAuTiki pé6odo (ox. 3.40):

H ouvioTauévn €XeL LETPO :
>=F,-F,
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H dleuBuvor| TnG cuprtinTel pe Tn dleUBuvon TwV CUVICTWOWV KAl 1) Po-
PA NG ME TN Popda NG HEYAAUTEPNG CUVIOTWOAG. [Na Tov TPoodloploud
TOU Onueiou EpAPUOYAG TNG CUVIOTAPEVNG, EQAPUOLOUNE TO Bewpnua TwvV
POTIWV WG TIPOG TO onueio B:

Ms = Mgy + Mg,
Foo 4
0=F - t;=Fy 1y Fi-ty=Fy b F2=Z

Katd ouvérnela, kKataAryoupe otn dlatunwon:

H cuvioTapévn €xel: a) METPO IGO0 PE TN B1APOPA TWV HETPWV TWV CUVI-
OTWOWV, 8) TNV idla dielBuvon PE TIG OCUVIOTAOEG KAl popd, AuTh TG He-
YaAUTEPNG, Y) TO ONMUEIO EPAPHOYAG TNG BPIiGKETAI OTNV TIPOEKTAGH TNG
€ubgiag, Mou eVAVEl T ONUEIa EPAPUOYAG TWV CUVICTWOWYV, TIPOG TO Mé-
POG TG MEYAAUTEPNG Kal 8) 01 amooTACEIG ThG Ao TIG GUVICTWOEG, ival
avTiIoTPOPWG avaAoyeg TIPOG AUTEG.

3.5 ZYNOEZH TYXOYZQN OMOEMINEAQN AYNAMEQN
Fpagikn péBodog:

Eotw ot duvauelg (ox. 3.5 a):

F,=3daN F,=2daN F, = 5daN

ZxAua 3.5a ZUvBeon TUXOUOWV OUOETTIMESWV OUVAUEWV
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OpiCoupue KAipaka: 1cm : 2daN

Kataokeualoupe 1o duvaporoAuywvo 0-1-2-3, apxifovtag ard va Tu-
X6V onueio O kat poadlopifoupe TN CUVIOTAUEVN 2 KATA dleuBuvon, popd
KAl LETPO.

Maipvoupe €vav OAO Kal PEPVOUUE TIG TIOAIKESG akTiveg -0, -1, T1-2
Kat 1-3.

ApxiCovtag arod To TuXOV onueio A, pEpvoupe TIQ euBeieg AB, BIN, A,
AE mapdAAnAeg avtioTolxa mpog TIG TOAIKEG akTiveg -0, -1, -2, 11-3 Kau
oxnuarti¢ouue To oxolvorioAUywvo A-B-M-A-E. To onueio Toung Twv mpoe-
KTaoewv TV A-B kat A-E mpoodlopilel €va onueio g dleuBuvong Tng ou-
vioTapévng 2.

3.6 AMNAEZ NEPINTQZEIZ ANAAYZHZ AYNAMEQN

H avdAluon pag duvaung Tou evepyel o €va OwuaA, ATTOOKOTIEL OTOV
TPOOdLoPIONS €VOG CUOTHUATOG duvapewy, To oroio, éTav evepyei O0TO
OWWa, ETPEPEL TO (010 arMOTEAEOMA e AUTO TNG ApXIKAG duvaung. Ot du-
VAWEIC TOU CUCTAPATOG ovOoUAZovTal OUVIOTWOEG KAl 1 Epyacia Tou TepL-
vypayaue, avaluon d0vaung o€ OUVICTWOEG.

a) AvaAuon d0vaung o€ 300 CUVIOCTWOEG, TWV OTOIWV €ival YVWOTEG
o1 dieubuvoeig (ox. 3.6 a).

2xAua 3.6a AvaAuon duvaung: a) mepintwon
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Me yvwOTEG TIG SleUBUVOELG TWV CUVIOTWOWV OYXNUatiCoupe, katd ta
YVWOoTd arod 1 ouvBeon TwV SUVAUEWV, TO TIAPAAANAGYPAUMO KAl TIPOC-
dlopiCoupe TIG ouvioTwoeg Fy, F.,.

Mia deutepn evdlagpEpouca AUon Tou dlou TPORARUATOG, TIEPLYPAPOU-
LE TIApaKATW:

And eva tuxov onueio O gpépvoupue (0x. 3.6 a’) tnv 0-2 {on kat MapaA-
AnAn 1pog ™ 2. Ao Ta onueia O kal 2 pEpVoUUE avTiOoToLXA TIG TIAPAAAN-
Aeg Tpog TIg dleubuvoelg r, r'. To onueio Toung 1 mpoodlopilel TIg OUO CU-
VIoTwoeG F,, F,, ol oroieg petapépovtal oTig dleubuvoelg Toug I, .

F2 (0] F2 1

ZxAua 3.6a” AvaAuon duvaung: a) nepintwon - oeUtepn AUon

8) AvdaAuon dUvaung o€ dU0 CUVICTWOEG PE YVWOTH Th dieUBuvon Thg
mPWTNG Kal €va onueio P Tng d1euBuvong Tng deUTEPNS.

ZxAua 3.68 AvdAuon duvaung: B) mepintwon
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Evwvoupue 1o onpeio P e 1o onueio epapuoyng g 2 Kat avayouue To
MPOBANUA OTNV TIEPIMTWON a).

Y) AvaAuon duvapng oc 300 OUVIOTWOEG HE YVWOTO améd £éva onueio
TWV S1EUBUVOEWV TWV GUVIOTWOWV.

Avayetal ue eUKOAiIQ oTnV mepinmtwon a).

Zxnua 3.6y AvaAuon ouvaung:y) nepinrtwon

8) AvaAuon duvaung o€ dU0 GUVIOTWOEG HE YVWOTA TO UETPO, Th DIgU-
Ouvon Kai Th popd ThG Hiag.

ZxAua 3.68 AvdAuon duvaung: d) nepinTwon

Me yvwoTeg TG duvauelg 2, F,, oxnuatiCoupe to tpiywvo OAB. H On-
Touuevn ouviotwoa F, Ba eival mMapaAAnAn mpog v AB kat Ba €xel on-
ueio epappoyng auto twv 2, F,, dnAadn to O.
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3.7 ANAAYZH AYNAMHZ ZE AYO NAPAAAHAEZ ZYNIZTQZEZ
(MPQTH NEPINTQZH)

Eotw (ox. 3.7a): % =20daN (i=2m ly=4m

ZxAua 3.7a AvdAuon duvaung o€ dUo nmapAAAnAeg duvauelg

a) MpwTtn ypagpikn pEB0d0g

OpiCoupe TIC KAlHOKEG: unKwv: 1 cm 1 m
ouvauewv: 1 cm : 5 daN

2Xedlagoupe Tn dUvaun Kal TIG arooTACELG £, £y, OTIG OTIOIEG PEPOUNE
TIG dUO JlEUBUVOELG TWV OUVIOTWOWV. 2N dleubuvon g ouvioTwoag F,
peTapepouue tTn duvaun 2 ( eivat n AA ) kat pépvoupe Tnv eubeia AB. Eri
NG ouvioTauévng 2 ipoodlopifovTal €ToL dUo euBuypapua TuHpata: to MNe
= F, mou petagépetal oto onueio A kat o EG = F, mou petagépetal oTo
B. Mg avTioTolXeg HETPNOELG TIPOKUTITOUV:

F,=2,6 X5daN F,=1,3X5daN
F, =13 daN F,=6,5 daN

8) AcuTepn YpagIkn HEBODOG

ZNUEIWVOUUE TIG KAIMAKEG, TN B€on TNG 2 Kal TIG OleubBuvoELg TwV CUVI-
oTwowv (ox. 3.7B).
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ZxAua 3.76 AcUtepn ypapikn UEB0OOG

Ao tuxaio onueio O oxedldloupe Tn duvaun 2 (eivat n O-1) kat anod Tu-
Xaio Ao T PEPVOULE TIG TIOAIKEG aKTiveg -0, 11-1.

Ano Tuxaio onueio I mou BpiokeTtal otn dleUBUvVoN NG 2 PEPVOUUE TIQ
I"'A kat 'B mapdAAnAeg avtiotolxa oTiq TOAIKEG akTiveg -0 kat -1, Evw-
VOUWE Ta onueia A kat B kat pgpvoupe ard Tov MOAO TT TNV TIOALKY) AKTiva
-2 MapdAANAn mpog v AB. H O-2 mpoodiopidel Tn cuviot®oa F, kal n 2-
1mvF,.

Me avTioTolXeq HETPAOELG TIPOKUTITOUV:

F,=2,6X5daN F,=1,3X5daN
F,=13daN F,=6,5daN

Y) AvaAuTiknh p€60d0g

>=F, +F,=20daN File _am
ThitTes F, 0, 2m

Aro to ovotnua: F, + F,=20daN
F,=2F,

TIPOKUTITEL :
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2F,+F,=20daN 3 F,=20daN
20 daN

Fp =4

F, = 6,66 daN

F,+F,=20daN
F, =20 daN - 6,66 daN

F, = 13,34 daN

2UYKPIVETE TA ATIOTEAECATA YPAPIKAG KAl AVAAUTIKAG eBGdoU Kal al-
TIOAOYNOTE TIG SLAPOPEG.
3.8 ANAAYZH AYNAMHZ ZE AYO NMNAPAAAHAEZ ZYNIZTQZEZ

(AEYTEPH NEPINTQZH)

Eotw (ox. 3.80):

ZxAua 3.8a H ypapikn ue6odog

S =12daN (,=2m t,=6m
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a) Me Tn ypagiki péBodo

OpiCoupe TIG KAiMAKEG: unkwv: 1cm 1 m
ouvauewv: 1 cm : 4 daN

2xedlafoupe T duvaun 2, ONUELWVOUUE TIG AMOOTACELS £, £, KABWG Kal
TIG SLEUBUVOELG TWV CUVIOTWOWV.

MeTtagépoupe Tn 2 0tn OleUBUVON NG MPWTNG CUVIOTWOAG (eival n MA),
QEPVOUUE TN BA Kal TNV MPOEKTEIVOUUE PEXPL VA cuvavTnoel Tn dleuBuvon
g 2 oto onueio G.

H arnootaon AG ekmpoowrnel Tn ouvictwoa F, oto onueio I' kat n EG
v F, oTo onueio B.

Me avTioTolXeG HETPNOELG TIPOKUTITOUV
F,=4,5X4daN F,=1,5X4daN

F, =18 daN F,=6daN
6) Me Tnv avaAuTiki ué€6odo

S=F,—F,=12daN
F

Fi_lz_6m
F, 21 m
F

?§=3
Emouévwg:

F, - F,=12 daN
F,=3F,

3F,-F,=12daN

2F,=12daN
12 daN

Fp =55

F

,=6daN
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F,-F,=12daN
F,=12daN +F,
F, =12 daN + 6 daN

F, = 18 daN

3.9 2YNOHKEZ IZOPPOIMIAZ ZTEPEOY ZQMATOZ

Ma va woppornoel éva oTeped owua (0X.3.9a), 0To oroio evepyouv TIOA-
Aeg duvapelg Fy, F, ..., Ba mpémel n ouviotapévn twv duvapewy (2 F) katn
CUVIOTAMEVN TWV POTIOV TWV duvapewy (M), va eival ioeg pe undev.

-
.~

-

X

ZxAnua 3.9a Zuvlnkeg loopportiac otepeoy OWUATOG

AnAadn :
2F=0 M=0

H mpwtn ouvenkn amokAeiel Tn WETAPOPLKN Kivnon kat n deuTtepn TNV
TIEPLOTPOPLKT.
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‘Otav ol duvapelg eival opoetinedeg, ol MapArdvw CUVONKESG LOOPPO-
niag maipvouv TIG AVAAUTIKEG EKPPACELS :

—0\ _ _
SF=0) (5F, =0 5F,=0

opoetinedeq SUVALELS —
SM = 0} {(EM =0

0 NMAPAAEIMA (oY. 3.9q)

SF, =0
SF, =0
SF,=F1-F,+F;=0
SM, =0

SMy=—F, -0, +F, (,—Fy g

s—@—e 2YNTOMH NEPIAHWH TPITOY KE®AAAIOY
z

‘ o H oUvBeon 800 | MEPICOOTEPWV SUVAPEWV TIOU EVEPYOUV
0€ €Va OWUA ATIOOKOTIEL OTOV TIPOCOLOPIONO Hiag duva-

1 "ﬁ KNG, TNG OUVICTAUEVNG, N oTloia OTav evepyel 0TO oW
ETIUPEPEL TO (OO0 ATIOTEAECUA PE AUTO TWV APXLIKWV duVA-
MEWV.

a. Auvapeig cuyypapHIKEG Kal OHOPOPES :
To YETPO TNG cuvioTapévng divetal and Tn oxeon :

2=F,+F,
H dieuBuvon kal 1 gopd eival QUTEG TWV CUVICTWOWV.

8. Auvaueig oUYYPAUIKEG KAl avTipopeg:
To HETPO TNG ouvIioTauEVNG diveTal anod Tn oxéon :

>=F,-F,

H dteuBuvon eivat n dlelBuvon Twv CUVICTWOWOV KAl N popd auTr) TNG
MEYOAUTEPNG OE YETPO CUVIOTWOAG.

Y. Auvaueig umé ywvia ¢=90°

sS=\F+F]
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Fo

e = F—1
H ouvioTapévn MoAA®V opoeTmEdwY SUVANEWY PE KolvO onueio epap-
MOYNAG TpoodlopideTal aro TIG OXEOELS :

- (ZFX)2 + (ZFw)Q

ZFLIJ

ePB = —
ZFX

H ouviotapévn dU0 MapaAARAWY Kal OHOPOPWY DUVAUEWY EXEL UETPO i-
00 € TO GBPOLoUA TWV HETPWV TWV CUVIOTWOWV, EXEL TNV dla dleuBuv-
On Kal popa Ue TIG CUVIOTWOEG, TO ONUEio EQAPUOYNG TNG BpiokeTal erti
NG eubeiag mou evavel Ta onueia ePapUoynG TWV CUVIOTWOWY, TIAN-
OLEOTEPA TIPOG TN MEYAAUTEPN KaL dlalpei TNV eubeia mou evmvel Ta on-
Heia ePAPUOYAG TWV CUVIOTWOWV OE TUAUATA avTIoTPOPWSG avaloya
TPOG TIG CUVIOTWOEG.

H ouvioTaugvn dUo MAapaAANAwV Kal avTipPOTIwV SUVALEWY EXEL LETPO
{c0 pe TN dlaPopd TWV HETPWV TWV CUVIOTWOWV, £XEL TNV idla dleuBuv-
Oon ME TIG OUVIOTWOES Kal popd auTtrh TG UeyaAUuTepng, To onueio e-
QAPUOYNG TNG BpioKeTal OTN MPOEKTAON NG €UBEIQG TIOU EVWVEL TA ON-
Heia epAPUOYAG TWV CUVIOTWOWV TIPOG TO UEPOG TNG LEYAAUTEPNG KAl
Ol armooTAcEIg TNG ard TIG CUVIOTWOES eival avTIoTPOPWS avAAOYEQ
TIPOG QUTEG.

H avaAuon piag duvaung oe dUo TIAPAAANAEG CUVIOTWOEG ouvoyideTal
OTIG OXECELG :

Foo 0, ) )
S=F +F, E=7 (ouvioToeg opdpportec)
> ! 1
Fi_ b N
2=F,-F, E 7. (cuvioTmoeg avTipporeg)
2 1

Mla va 1ooppormoel €va oTeped CWUA, OTO OTIOI0 eveEPYOUV TIOAAEG OU-
vapes F, F, .... 6a mpémel n ouviotauévn twv duvauewv (2F), kain ou-
VIOTAUEVN TWV POTILV TWV duvapewyv (ZM) va eival ioeq pe undév .
AnAadn:
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2F=0 2M =0

H mpmTn ouvlnkn anokAgiel Tn HETAPOPLKY Kivnon Kal n deuTepn TNV
TIEPLOTPOPLKY.

@ AZKHZEIZ

[] 1. Na nmpoodloploTei n oUVIOTAPEVN WE TNV AVAAUTIKA KAl TN YPAPIKY
HEBOSO TWV opoeuBeElaK®Y dUVANEWY, OL OTIoiEG evepyouv 0To owpa O.
F, =2 daN

F,=7daN F2 Fs Fs Fa
Fy = 4 daN ©
F, =9daN

[] 2. Na Bpebel To PETPO TNG oUVIOTANEVNG Twv duvauewv Fy, F,, F,
TIOU gvepyouv OTo idlo onueio, énwg ¢aivetat 0to oxnua, étav F, = 50 N,
F,=10N, F3=20J§N,K0l(P=60°.

R

[] 3. Na nmpoodiopioeTe, pe N YPAPIK Kal TNV avaAuTiky uéBodo, To
Onueio €QAPUOYNG TNG OUVIOTAMEVNG TwV TIAPAAAAwvY duvauewv F,, F,
TIoU paivovTal oTo oxNua, 6tav n ardotaon MN eival ion pe 0,70 m.
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[] 4. Na urohoyloTei n ouvioTapéVN TwV SUVAPEWY TOU OXAATOC Fi

F,, F5, oTav:
F1X=3,5N Fw=1,5N
F2X=2N F2w=—1N
F3X=—1,5N F3¢=3,5N

[] 5. Na avaluocete T dUvaun = OTIC CUVIOTMOOES F,=15daN kat F,,
av n anéotaon g F, anoé to onueio O eivat ion pe 100 cm.

>=4,5daN

[] 6. NanpoodlopiceTe Tn dUvaun F,, mpokelévou va eEaoPailoTein t-
0OPEOTIia TOU CUTNHUATOG TOU OXAMATOG, av r =25 cm kat R = 40 cm.




