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OAHrIEZ:

1. O1 amavtroeig o€ 6Aa Ta epwTrApaTa Ba TTPETTEI va avaypagouv oTo PUuAAo Amavrjoswy Tou Ba 0og
000¢i XwpIoTa atrd TIG EKPWVNTEIG.

2. H emeCepyaoia Twv BepdTwy Ba yivel ypamtwg o€ @UAAa A4 1y o€ TeTpddio TTou Ba ogag 606¢i. Ta UAIKG
autd Ba TTapadoBolv oTo TEAOG TNG £€éTaong padi ye To PUAAo Aravriioewy.

3. To ypaenua 1ou ¢nTteital oto Meipapatikdé Mépog Ba Ta oxedIACETE OTO XINOOTOUETPIKO XAPTi TOU
®UAAou ATravriioswy.

OEQPHTIKO MEPOX
OEMA 1°

A.1. AUo o@aipeg ge HACEG My KAl Mp=2M3, EKTOEEUOVTAI N Wia evavTiov TNG AAANG PE i0Eg
KAt PETPO TAXUTNTEG, €0TW U, KIVOUPEVEG O€ Agia opIfOvTIa ETTIPAVEIO KAl CUYKPoUOovTal
KEVTPIKA Kal TTAaoTIK&. Na Bpeite T0 TT0000TO I TNG KIVNTIKAG EVEPYEIAG TOU CUCTHUATOG
TTou petaTpETeTal o€ BepudTnTa. Na Bewprioete aueAntéa TN BapuTikr) OUVAMIKN EVEPYEIQ
TOU OUCTANOTOG TwV dUO CPAIPWV.

A.2. Tpia UANKAG onueia, TTou €xouv PACES

mi=m, m, Kal mz ME avaloyieg 3:4:5,

TOTTOBETOUVTAI OE OIAPOPETIKEG BE0EIC, OTO

EOWTEPIKO HIOG Agiag NUICQAIPIKAG ETTIPAVEIAG

S, akTivag R. H em@dveia otepewveTal TTAvVW

o€ opICOvTIO €TTTTEdO, KATA TPOTIO WOTE N

KUKAIKR} Toury TNG va eival TapdAAnAn 1pog 10 eTTitredo autd (BA. ox.). Ag@rivoupe
TauTOXPOVa Ta UAIKG onueia eAelBepa va kKivnBouv. Av gival yvwoTo OTI O HETAEU TOUG
Kpouoelg €ival TTAAOTIKEG, va TTPOOOIOPICETE TIGC OUVTETAYMEVES (XiVi,zi), 1=1,2,3 Twv
QPXIKWV TOug Béoewv, woTe n Bepuikn evépyela AOyw TnG Kpouong va eival pEyioTn.
YIMOAEI=H: Na Btwpnoere 6T n apxrn TOU CUCTAPATOS avagopdg, onueio éotw O,
OUMTTITITEI JE TO ONUEIO ETTAPNS TNG NUICQPAIPIKAG ETTIPAVEIOG PE TO ETTITTEDO.

OEMA 2°

B.1. NvwpiCouue 61 éva cwpa TTou BubileTal péoa o€ peuoTd (TTOU NPEEUED) dEXETAI ATTO
auté pia duvaun F,,; Tou ggaptaral amd Tov Oyko Vg Tou BuBlopévou TPRPOTOG TOU
OWMATOG KAl TV TTUKVOTNTA Py TOU uypou. Na BpeiTe pia EKQpacn Tou YETPOU TNG dUVANNG
QUTAG O€ OUVAPTNON HE Ta PEYEBN Vg, py, KAl TTIBAVWG AVAYKAIWV QUOIKWY OTABEPWV.

B.2. Na xapaktnpioete TNV akdAouBn 1TpdTacn WS oWoTr 1 AavBaouévn, dIKAIOAOYWVTAG
TNV €mAoyrf cag. “Otav éva cwpa, oxAuaTog opboywviou TTapaAAnAetmimmédou, BuBileTal
Méoa o€ peuoTd (TTou BpioKeTal o€ nNEeEMia) KaTd TPOTTO WOTE N BAcn Tou va diaTnpeital
opI1¢oVTIa, N duvaun TTou BEXETAI ATTO AUTO £XEI TTAVTOTE YOPA TTPOG TA TTAVW.”

B.3. lMopwdng 1oIueVTIOANIBOG avapTdtal atmd OUVAUOPETPO WE OKOTTIO Trn METPNON TOu
Bapoug Tou. H £vdeign Tou dUVAUOPETPOU gival wi. 2Tn cuvéxela BuBifoupe £va NEPOG TOU
TOIMEVTOAIBOU péoa Ot OOXEIO ME VEPO, EVW AUTOG TIOPAPEVEI QvVAPTNUEVOG OTO
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OUVANOUETPO, XWPIG VO OKOUPTTA oTov TTUBuEVa Tou BoxEiou.

a. H évdeign Tou opydvou Ba Trapaueivel oTadepr).

B. H €vdeign Tou opydvou Ba pundevIoTEi.

y- H évdeign Tou opydvou Ba au¢nOei.

0. H évdeign Tou opydvou Ba pelwbEi.

€. TitroTe A116 TA TTAPATTAVW.
B.3.1. Na emA£EeTe TN OWOTH aTTAVTNON.
B.3.2. Na dikaloAoynoTte Tnv amdvinon oag.
B.4. Kataokeudloupe éva TOINEVTOAIBO oOxruaTtog opBoywviou TTapaAAnAeTTITTEDOU, N
TTAEUPIKA €TTIQAVEIA TOU OTTOIOU Eival TTOPpwdNG Kal £va deUTEPO, €€ OAOKAAPOU cuuTTayN,
ME ECWTEPIKN - OTEYaVA - KOIAOTNTA, WOTE va €xEl idI0 BAPOG Kal idIEG DIAOTACEIG UE TOV
TTPWTO. KaToTTIV TOUG TOTTOBETOUNE OTOV TTUBUEVA DOXEIOU TTOU €ival YENATOG PE VEPO, KATA
TPOTTO WOTE va BpioKovTal € NEYAAN (CUYKPITIKA PE TIG DIAOTATEIG TOUG) ATTOOTACH UETALU
TOuG. AQrivoupe va TTaPEABEI ETTAPKNAG XPOVOG, WOTE TO OUCTNUA va eTTAVEANBEI O€ npeyia.
2.€ TTOIOV ATTO TOUG BUO TTPETTEI VO OOKAOOUUE PIKPOTEPN KATaKOPUPN dUVAN, WOTE Va TOV
Kavouue va avaduBei; Na dikaloAoynoete TTANpwG TNV attdvinol oag, AauBdvovtag utroyn
OTI: a) KATd TNV avaduon Twv TOIMEVTOANIBWYV n TaxutnTd TOug cival TOOO MIKPH, WOTE N
QvTioTOONn TOU uypou Bewpeital apeAntéa, B) ol dlaoTdoelc Tou doxeiou eival TTOAU
MEYOAUTEPEG aTrd TIG OIAOTACEIS Twv TOIMEVIOANBWY, OUVETTWG Oev  TTapartnpeital
KATOKOPUQN UETATOTTION TNG OTABUNG TOU UYPOU KOTA TNV EKTEAECT TWV TTEPIYPAPOUEVWV
EVEPYEIWV.

OEMA 3°
Mia opoyevig papdog puikoug L=1,5 m ka1 pd¢ag M=6 Kg npepei Tavw A
o¢ Agia opiovtia empavela. ‘Eva opaipidio yafag m kiveirar opi{ovria
ME TaxUTNTa U=4 m/s kABeTn otn pdpdo. To oaipidlo cuykpouETal -
eAAOTIKA e TN paRdo o€ amméoTacon d=L/6 atrd 10 yéco TnG. lI.—-

i

1. MNoéon mpémer va eival n pdda m TOU OQAIPIdIOU, WOTE Vva
TTOPAMEIVEI AKIVNTO ANECWGS PETA TNV EAACTIKA KpOUOn);
Aivetal n potj adpavelag paBdou w¢ TTPOG AGova TToU dIEPXETAl ATTO

TO WEOO TNG Kal gival KaBeTog o€ auTA: |, = % ML?

I.2. Metd tnv Kpouon Trepva xpovikd didoTnua At:%s. Exeivn

OTIYMN VO UTTOAOYIOETE:

.2.1. Tnv taxlutnta v, Kal TV €MTAYXUVON a4 Tou dkpou A Tng papdou

.2.2. To AGyo A TOoU PETPOU TNG ETITPOXIAG TTPOG TO PETPO TNG KEVTPOPOAOU ETTITAXUVONG
TOU AKPOU A w¢ TTPOG TO OTIYUIAio KEVTPO K TNG KAUTTUANG TPOXIAS TTOU SlaypAgEl.
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MNEIPAMATIKO MEPOZX
NMpoodiopiopog Potriig Adpdveiag AyviwoTou ZWHATOG

2e éva gpyaotipio duoikng diatiBetal n TTapakdtw Oidragn, pe TN Borbeia Tng
OTTOI0G MTTOPEI  KAVEIGC va TTPoCdIopicel Tn PEOTIH adpPAveIdg OTEPEOU OWHATOG HE
aKAVOVIOTO OXNUA, WG TTPOG ETTIAEYMEVO AEOVA TTEPIOTPOPNAG.

MNeipauaTtikn didTaén:

H mreipaparikr) didaragn armoTeAeital amd éva KaTtakOpu@o Aagova (AETTTH aVOEKTIKN
paBdOo pe apeAnTéa pada kal TTaxog) «E» o o1moiog pTTopEi va TTEPIoTPEPETAI AvVAPTNHEVOS
o€ akAévnTa onueia avw Kal KATw. EkarépwBev Tou dova kal o€ KATToIQ ATTO0TACH ATTO
auTov Bpiokovtal duo idia uaAiva KUAIVOPIKG doxeia (1, 2, avrioToixa) oT1o idlo opIfovTIo
etritredo, et TPATECOG TNG OTOIAG TO UWOG atrd 1O dATTedO MTTOPEl va PeTABANBei av
XPEIAOTEI TTOU €ival YEPIOPEVA 1I0OTTO0Q ATTO UYPO TTUKVOTNTAG P1. € KABEvVa atro Ta doxeia
BpiokeTal YePIKWG BuBIOPEVOG €vag KATOKOPUQPOS Kal OUOYEVAS KUAIVOPOG («Ki», «Ko»,
QVTIOTOIXQ) TTUKVOTNTOG Pk, OKTIVAG r KAl UWousg H 10 o1roio gival piIkpodTEPO aTTd TO UWOGS
TWV UGAIVWYV doxeiwv. KaBe KUAMIVOPOG gival avapTnuEVog atrd To KEVTPO TNG ETTAVW BAong
TOU, ATTO ABAPEG KAl YN EKTATO KATOKOPUPO VAPA TO OTT0i0 HECW PIOG aBapous oTaBepng
TPOXOAAIOG («T1», «To», AVTIOTOIXA) METATPETTETAI OE OPICOVTIO TTOU OUYKAIVEI KABETA TTPOG
TOV KATOKOPUYO agova «Ex», 6TTwg @aivetalr o1o TTapakdartw oxiua 1. ‘Eva ouotnua duo
id1WV, OPICOVTIWV KI OUOKEVTPWY BiOKWV «a», aKTivag Rj, € QUAAKI OTNV TTEPIPEPEIA TOUG,
KOANUévwy oTaBepd peTagU TOug, €XOuv wg Aova TTEPIOTPOPNG Tov «E» Kkal €ivai
oTaBEPdE CUVOEDEPEVOI HE QUTOV KATA TPOTTOV WWOTE OTAV QUTOI TTEPIOTPEPOVTAI KATA YwVia
0, va TTEPIOTPEPETAI KAl O Agovag Katd Tnv idla ywvia. KaBéva atmmd ta duo opidovTia
VAMOTO TUANIYETOI QPKETEC QOPEC MECA OTO QAUAGKI TOU QVTIOTOIXOU OIOKOU WOTE va PNV
oAloBaivel kKaBwg TUAiyeTal 1) EeTUAiyeTal. ETTi Tou agova «E» duvaral va avaptnBei otabepd
éva owpa «Zy», pafag M kar akavoviotou OXAMOTOG TOU OTIOIOU N AyvwaoTn POTIN
adpdvelag | -wg Tpog autdv Tov idlo agova «Ex»- {nteital va mmpoodiopioTei. Z1n didTagn
TepIANQUBAvETQl PETPOTAIVIA (TTOU ETTITPETTEl METPAOEIG aKpifelag £0.5 mm) kaBwg Kai
XPovopeTpo (akpiBelag £0.5 sec). (BAEte oyx. 1.1). MNMpog xdpiv cagrivelag Ta ox. 1.2 kai 1.3
deixvouv Tnv KAToWwn Kai avTioToixa TNV apioTepr oywn, Tou dITTAoU diCKOU PE Ta VANATA.

H treipaparikr didaragn etriong ival €Qodlaouévn YE:
i) AAN\O éva Ceuyog doxeiwv, «B» idlou pe 10 apxikd, aAAG pe uypd dIOPOPETIKAG
TTUKVOTNTAG P2.
i) AANa Téooegpa ouOoTAMOTA OITTAWY BIOKWV «B», «y», «d» KOl «&€» TIOU €XOUV
OI0QOPETIKES aKTiVEG Ry, R3, R4 Kal Rs avrioToixa (BAETTE 0. 2).
MapakdTw @aivetal n didtagn (Zx. 1 & 2) kai Ta dedopéva Tou TTEIPAPATOC:
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ZxApa 1.1

<<TTPOC Ty TPOG T,e—>

mpos T,
. 0 Tpog T

ZxApa 1.2

Epunveia Tou cupBdéAou «aGBpoicuax:

5 —
i=1Xi = X1tX2+ ...+ X5

e p«=1500kg/m®*, R;=0.05m

e H=03m , R2=0.06m B ==

e 1 =0.02m , R3=0.07m V o

e p1=1000 kg/m®, R,=0.10m 5 =

e p,=1400kg/m®, Rs=0.12m £ =

e g=10m/s? , mw=3.14 ~ <
Zxnpa 2
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H treipapatikng diadikaoia Kal N AQWN UETPAOEWV:

1) AvapTOUME TO CWHA Z ETTAVW OTOV KATAKOPUPO AoV «€».

2) MetatotriCoupe eEAA@PPWG KATakOpupa Tov KUAIVOPO «Ki» BuBifoviag Tov KATa X~ 3
CM TTPOG Ta KATW £VTOG TOU uypou Tou doxeiou 1.

3) A@rivoupe 10 ouoTnua €AeUBepo va KivnBei utto Tnv eTmidpacn Tng dvwong Tou
uypouU Kal Tou BAPOUG TTOU aoKouUvTal o€ KABE KUANIVOPO, OTTOTE EEKIVA N TAAGVTWOT)
TOU OUOTAMATOG.

4) Me 1n BonrBeia Tou XPOVOUETPOU PETPANPE TNV TTEPIODO T TNG TAAAVTWONG TTOU EKTEAEI
TO oUOTNUA, TIX. TO XPOVO TToU MECOAAPEl METALU OUO OIOdOXIKWY HEYIOTWV
BubBiocwv r; avaduoewyv KGBe KUAivdpou.

» A¢ onueiwBei ot pia ouvnBIouévn TTEIPAUATIKN TEXVIKH YyIA TH EIWON TOU
opadAuaro¢ kai apa 1 BeAtiwon TN akpifeiac tne pETpnong pag, Eivar  va
UETPROOUUE TO XPOVO, OXI Hiac uoOvo, aAAd TTEPIOTOTEPWY TTELIOOWYV EPOOOV
auTto egival duvarov, TTY. METPAUE TO XPOVO TTOU QTTaITEITAl yIa THV OAOKARpwOnN
TE00GPWV TTANPpwvV TaAaviwoewyv OnA. t=4Txdt, émmou &t n aBeBaidTnTa/opdAua
TTOU UTTEICEPXETAI QUTOUDIA KAl QVATTOPEUKTA O KABe uétpnon uag, épa T = t/4
t Ot/4  (dnA. uciwon o@edAuaro¢ kai OUVETTWS auénon akpiBeiagc orov
TPOOBIOPICLO THS TTEPIOOOU T).

5) ZTn ouvéxela avTikabioTouue 1o OITTAG SiOKO «a» HPE TO «B» Kal ETTAVAAAUPBAVOUUE
Ta BApata (2), (3) kai (4) kataypdgovtag TTaAl TV TTEPiIod0. To idlIo KAVOUME Kal PE
TOUG AAAOUG BITTAOUG DIOKOUG «y», «B» KOl «€».

6) 2Tn ouvéxela avtikabiotouue 10 (eUyog Twv doxeiwv A, pe TO Ceuyog B TTOU
QVTIOTOIXEI O€ UuypO OIOPOPETIKAG TIUKVOTNTAG P2 KAl €TTAVOAAUPBAVOUNE T
TTponyoupeva Bripara (2) ewg kai (5).

7) Mg autd Tov TpoTTO, £Xoupe AdBel éva ouvoho 10 Ceuywv/onueiwv NG poponis (R,
Ti) (TTévTe yIa TNV TTEPITITWON TOU UypoU 1 Kal TTEVTE yIa TNV TTEPITITWON TOU UypoU
2) otou i=1,2,3,4,5 €vag deiktnNg 1Tou dnAwvel 10 i-00TO dITTAG dioKO OKTivag R; TTOU
xpnoigotroiNdnke kai T; n avriotolxn TTePiodog TAAAVIWONG TOU OUCTAUATOG ME
auTdv T0 dioko. O1 ueTpnBEeioeS TIUEG QaivOVTal OTOUG TTAPAKATW TTIVOKEG.

p1 = 1000 kg/m? p2 = 1400 kg/m®
Ri(m) | Ti(s) Ri(m) | Ti(s)
0.05 10.5 0.05 9.0
0.06 9.0 0.06 7.5
0.07 7.5 0.07 6.5
0.10 5.5 0.10 4.5
0.12 4.5 0.12 4.0
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EpwTnosic:

1)

2)

3)

4)

5)

6)

7)

2UMTTANPWOTE, ME TIG TTAPATIAVW HETPNOEIOEG TINEG, TIG KATAAANAEG OTAAEG TwvV
TTIVAKWYV UTTOAOYIOUWYV TTou Ba Bpeite 0T0 PUAAO ATTAVTACEWV.

Me Bdaon autég, UTTOAOYIOTE TIG TTOOOTNTEG TIOU AVAPEPOVTAlI OTNV KEPAAidA
KABepIag atmod TIG UTTOAOITTEG OTHAEG TWV TTIVAKWY KAl CUPTTANPWOTE TEG AVTIOTOIXA.
Bpeite 10 aBpoiopara oe kdBe OTAAN OTTWG UTTODEIKVUETAI PE TO OUPBOAO TOU
aBpoiouaTog oTNV TEAEUTAIA YPAN L.

ATroTUTIWOTE Ta onueia (xi,y) = (L/R? , T#41%) Kai yia TIG dUO0 TTEPITITWOEIC UYPWIV
P1 KOl P2, O€ €va KoOIVO dlaypaupa pe T BonBeia Tou XIAIOCTOUETPIKOU XapTiou
(millimetre) Trou &ideTal oTo PUAAO ATTOVTACEWV.

Me 1 PBonbeia Tng peEBOdOU eAaxioTwv TETpAyWVWY, PBPEITE TIC EKTIUATPIES
TTapaPETPOUC & (THAON) Kai B (KAion) Twv SU0 €UBEIWV TwY EAAXIOTWY TETPAYWVWV
(E.E.T.) y =@+ Bx TTou TTpocapudleTal KAAUTEPA OTA TIEIPOAUATIKG dedopéva. e
k&GO UYPO QVTIOTOIXEN Wi aTTd TIG dU0 TTEVTAdES Leuywv (Xi,yi) = (/R , T/41), dpa
kKal pia E.E.T. O1 ox€oeig utTToAOYIONOU TWV EKTIUNTPIWY divovTal WG KATWOI, OTTou
N=5 10 TTAAB0G TWV ONuEiwV:

A} 2

B _ :‘=1- ==

ATT00EiETE OTI KABE KUAIVOPOG B EKTEAECEI KATAKOPUPN OTTAR} APUOVIKI) TAAAVTWOTN,
TN oT1aBepd eTavagopds D NG otroiag va eKPPAcETE TENIKA CUVAPTACEI TWV P, Py, I,
H g, R ka1 | (61mou | n potrr} adpdaveiag Tou AyvwoTou CWHATOG).

A6 T oxéon uttoAoyiopou TnG TrepIddou T = 21 /% yia KGO KUAIVOPO, EKPPACETE

TNV TToodTNTa Yy=T%/41* WG CUVEPTNON Tou X=1/R? kal aTTodeifTe 4TI €ival pia eubeia.
MpoadiopioTe TNV KAion TnNG €uBeiag auTtng, oav ouvapTnon Twy, P, Pk, f, H g kai I.
Me aueon oUyKpIon TwV €UBEIV EAAXIOTWY TETPAYWVWY TTOU TTPOCdIOPICATE KAl
NG BewpPNTIKAS €UBtiag TTou amodeifare oto BApa (12) TZ/4m?=y(x) oav cuvdpTnon
Tou x=1/R? kal amo Tnv utrohoyioBeioa TiuA TNG kAiong B (yia TIC dud €ubtieg
eAaXiOTWV TETPAYWVWY) UTTOAOYIOTE TNV AyvwoTn potry adpdveiag I3 kai |, 1TOU
avTioTolxEi o€ Kabepia eubeia. Na uttoAoyioTei N péon Tipn Toug I=(11+12)/2
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8) larti diapépouv eAaPPWG o1 TIUEG TNG POTING adpavelag /1 kal , TTou PPrKarte;

AvalntnoTte kal oulntioTte TMOAvVEG aQITIEG OQOAPATWY KAtd Tn pPETPNON N
TTOPEKKAITEWY ATTO TIG «IDAVIKEG» TTAPAOOXEG TOU TTEIPAUATOG.

Na AneBouv BondNnTIKG uTTOWN TA TTAPOKATW:

»  2uvOnkec — TapadoxEC EKTEAEONC TTEIPAUATOC:

i)
i)
ii)

iv)

Vi)

®povrifoupe waTe n OIGTAEN VO ICOPPOTIEI apXIKA OTTWG QaiveTal 0To OXAMa 1 Pe Ta vApara
TEVTWUEVA KAl TOUG KUAIVOPOUG JEPIKWG Kal idla BuBiopévoug oTa uypd.

Katd 1 didpkeia TNG TaAGvTwWoNG TOU CUCTAPOTOG, Kavévag atd Toug dUo KuAivopoug dev
BubiCeTal eE0AOKARPOU OTO UYPO OUTE £EEPYETAI TTARPWG EKTOG AUTOU.

Katd Tnv TaAdvTwaon Tou GUCTAPATOG, Ta VAPATA dIaTnPoUvVTal TTAVTOTE TEVTWHEVA (ME KATAAANAN
ETMAOYN TwV A, Py, Py, KAI TOU UPOUG OTAPIENG TWV UGAIVWYV BOXEIWV).

H avtioTaon Tou uypoU aTnVv TTOAIVOPOUIKN Kivnan Tou KUAiVOpwY KaBwg Kal ol TPIREG OTO VAN
KOl OTnNV TTEPIOTPOPNA TWV TPOXaAIwyv Kal Tou d&ova BewprOnkav aueAnTéeg (Kal ETTOPEVWG Ol
TAAQVTWOEIG TOU OUCTHHOTOG AUEIWTEG-UN GBiVOUOTEQ)

H akTiva r<< 1ng diapétpou Twv SOXEiWV PE TO UYPO, Apa n PETAROAN TNG oTABUNG TOU uypou,
aviywong f katapubiong, e€aitiag NG karaBuBion f avaduong avtioToixa Tou KUAivdpou o€
auTo avrioToixa, Bewpeital ageAnTéa.

H kivnon TToooTATWY uypoU evidg Twv doxeiwv eEQITiag TnNG Kivnong Twv KUAivopwyv péoa o€
QUTA KOl ETTOPEVWG N METAPOPA OpHNG aTTd TOUG KUAIVOPOUG aTa uypd Bewpeital g TpwTn
TTPOCEyYIoN aueANTEQ.

>  2uuBouAéc via 1o oxedlaoud evoc dlaypduuaToC

i)

Mpiv amd Tnv BaBuoAdynon Twv agdévwy, TNV ammoTUTIWON TWV CNUEIWV KAl TN Xapagn Twv
euBgIWY, TTPOCEETE va £xeTE AABEI UTTOWN TO UPOG PETAROAAG TwV PeyEBWY waoTe va KaBopioeTe
owoTa TNV €AaxI0Tn Kai TN péyiotn Ty kdBe dfova. ‘ETol, TO OPYAVOG Twv Onueiwv TTou Ba
QTTEIKOVIOTOUV VO PNV €ival OUYKEVTPWHEVO OF€ MIO MIKPA TTEPIOXH TOU dlaypduuatog ouTe
KaTrolo/a anpueio/a va gival akpoBoAiouéva €€w atrd aTT To JIAypauUUa 1 va TTEQPTOUV aKpPIBWG
emavw o€ KAmolov afova (TTpémel va opifouv pia opBoywvia Trepiox epi 10 80-90% Tng
OUVOAIKNG 0pBoywviag TTIPAVEIAG TOU dIAYPAUUATOG).

2¢ KGBe dEova va ypawete 10 aUPPBOAO/OvVoUa Tou PeyEBOUG (TTOOOTNTAG) TTOU AVATTAPICTATAl O€
auTov.

AiTTAa a11é T0 oUPPOAO/GVOUA TOU va ypAweTe TN povada péTpnong Tou pey€Boug autol eviog
TTapévieong.

Na opioete TN Qopd aufnong NG TTOoOTNTAG E£TTI TOU Agova TOTTOBETWVTAG £va BeAdKI KATW 1
OiTTAa atrd Tov dgova.

TéMNog, o€ KABe Agova va onUEIWOETE Kal avaypAWeTe TIG BACIKEG ApIBUNTIKEG UTTOBIAIPETEIG TOU
(kau OxI TIG CUVTETAYUEVEG  TWV CNUEIWY) WOTE va gival €UKOAN N €KTIUNGON Kal N €UPECN TwWV
OUVTETAYMEVWYV TWV ONUEIWV.

KaAn Emituyia
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EAANVIKN ETaipeia ®uoikng yia Tnv Emiotnun kai Tnv Eknaideuon
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NMANEAAHNIOZ ATIAFQNIZMOZ ®YZIKHZ Aukeiou "APIZTOTEAHZ" 2017 - I’ Aukeiou
B' ®aon: 22/04/2017

OVOPO KOl ETTWVURO: . ee e
Ovopa Matépa: oo, Ovopa MNTéPAG: ..ovvvvviiiiieenenen.
2XOAEIO: .t e-mail: ...

TnA. emKOIVWVIAG (OTAB / KIVATO): e

O®YAAO AMNANTHZEQN

OEQPHTIKO MEPOX
OEMA 1°

A2, (X1, V1, Z1)= oo,

(%2, Y21 Z2)= oeeiiiii

(%3, Y3, Z3)= e

OEMA 2°

B.2. Hmpdétaon ival ....................ee.
(ypawTte TN SIKAIOAGYNON OTIG ETTOPEVEG YPAUUEG)

B.3.1. 2w0Th €ival N TTPOTOON ..vvvvvne e v eeaenans

B.3.2. (ypdwTte Tn SIKAIOAOYNON OTIC ETTOPEVES YPAUMEC)
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kai Aigfveic OAUHNIAdeg PUOIKNG
EAANVIKN ETaipeia ®uoikng yia Tnv Emiotnun kai Tnv Eknaideuon
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NANEAAHNIOZ AIAFQNIZMOZ ®YZIKHZ Aukeiou ""APIZTOTEAHZ' 2017 - I’ Aukeiou
B' ®don: 22/04/2017

B.4. Tp&TTel va AOKAOOUUE MIKPOTEPN QUVAMN OTOV ..uvieineeieiieeteeeeeeeteaeeeeneenannanns
(ypawTte TN SIKAIOAGYNGN OTIG ETTOPEVEG YPOAUUEG)

NEIPAMATIKO MEPOZ

1. Kai 2. ZUPTTANPWOTE TOU TTIVOKEG TTOU OKOAOUBOUV:
P1

1000
kg/m?®

1

2
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5

in'}’i

i=1 i=1

B' ®don: 22/04/2017
5
Ti Z X;

5
R;
=1 =1

Vi

e
gl
2,

5
i=1

5

in'yl'

i=1 i=1

gl
X,

Vi

2
D
=
P
3
P
=
i

3. 2xed1GaTe TO Ypdenua aTo XIAIOOTOUETPIKO xapTi TTou Ba Bpeite atnv eméuevn oeAida.

4.
MPAYTE TIG TINEG TWV EKTINNTPIWY TTAPAUETPWY AKOAOUBWG:

MPWTO UYPO: @ =i B =i,

AEUTEPO UYPO: @ =.covvvveeeiiiieeiineeee  B= i
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5. (or0 TETPGIG 0QC)
6. (oT0 TETPGIO 0AC)
7. (oT0 TETPGDIO OQC)
8. ypAwTe TNV aTTAVTNOT 0AG OTO XWPO TTOU AKOAOUBEI.
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ZUVOTITIKEG ATTAVTIOEIG

OEQPHTIKO MEPOX
OEMA 1°

A.1. 'EoTw OTI N my KIVEITAI TTPOG TA BEEIA KAl N My TTPOG Ta ApIoTEPA. ‘EoTw €1miong O11 N
@opd Tpog Ta degId AaupPavetal wg BeTikA. H OUVOAIKI) opurf) TOU CUCTAPATOG TIPIV ThV
Kpouan £xel METPO:

P,; = mv—myv =P, = (m; —my)v=>P,; = —myv
2UMBoAICovTag TNV TaXUTNTA TOU CUCCWHPATWHATOS WE V, N OAIKY) OpMr TOU CUOTANOTOG
META TNV Kpouon givail:

P'oy=(my+my)V =P, =3mV

A6 Tn diatripnon TG OPUAG TTPOKUTITEL:

—mqU
mq
AnA. TO CUCCWHATWHA KIVEITAI TTPOG TA APICTEPQ.

H (kKivnTikn) evépyeia TOU OCUCTAPATOG TIPIV TV Kpouaon gival:

-mv=3mV =V =

v v
>5V=-=
3

1 2 1 2 1 2 2
Koy = > MY + S meV” = Koy = E(m1 + my)v* = K, = S MV
H (KivnTikn) evépyeia TOU CUCTAUATOG META TV Kpouaon eival:
1 v?
Koy = E(ml +my)V2=>K'y, = Sy = Koy = gmlvz
H peTafBoAr TG KIVNTIKAG EVEPYEIOG TOU CUCTHHATOG ICOUTAI HE:
3

AK =K' ,; — K,y = AK = gmlv2 —Emlv2 = AK = —§m1v2

To pdonuo uttodnAwvel ueiwon.
Apa 10 {nToUPEVO TTOCOOTO [T PEIWONG TNG EVEPYEIAG Eival:

4 4
|AK| SmMv? 3 8
n=——100%= I =3 100% = IT = 2100% = T = —100% = IT = 88,9%
oA Emlvz E 9

A.2. Ta va gival péyiotn n Bepuikh evépyela, TTPETTEI KATA TIG KPOUOEIG va XAVETal OAN N
KIVNTIKN EVEPYEIQ.

Emiong n kivnTikr Toug evépyela Ba yivetal péyiotn otav OAn n apxikr) Toug OUVAUIKA
EVEPYEIQ YETATPETTETAN O€ KIVNTIKH. AUTO oupBaivel 010 XaunAdTEPO onueio TNG S (dnA. oTo
onueio O).

EmmpdobeTa, n KIvnTIKA evEPyEla TTOU €XEl Eva UAIKO onueEio Tn OTIYPR TNG Kpouong Ba
gival pEyioTn, av n OUVapIKN evépyela TNG BEong ekkivnong eival péyiotn. Aoyw Tng
YEWWETPIAG TNG S, autd oupfaivel 0tav Ta UAIKA onueia a@ebouv atrd 10 PEYIoTo duvaTd
OWog, dnA. atrd To XEIAOG TNG S. ZUVETTWG KaI yia Ta Tpia UNIKG onueia ioxuel z=R, i=1,2,3.
Aedopévou 6T Ta cwuata agrjvovtal (dnA. dev £xouv apXIKf TaxuTnTa), Kal KIvoUvTal 0TO
eowTepIKO Agiag nuIc@aipikAG  emi@aveiag (dpa n Kivnon KaBevog efehicoeTal o€

I Aukeiou —B" @aon 2eA. 12 ano 21



MaveAAnviol Aiaywviopoi PuoiknG / ®uoik®v "ApioTOTEANG"
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KATOKOPUQO ETTITTEDO), CUUTTEPAIVOUNE OTI O1 KIVAOEIG TOUG OTTO TNV A@ETNPIa TOU KABEVOS
MEXPI TO onueio O €xouv idla didpkeia. Apa, apou Ta CWPATA a@rvovTal TauTdxpova,
kataArlyoupe 611 Ba @Tracouv oto O £TTiong TAUTOXPOVA, CUVETTWG Ba Cupfei pia kai
pMovadIkr Kpouar, oThv oTToia Ba eUTTAAKOUV Kal Ta Tpid, META TNV OTT0Id TO CUCOWHATWHA
Ba TTapapeivel akivnro.
Oa TTpETTEl AOITTOV O APXIKEG BETEIC Va €ival TETOIEG WOTE:

P,+B,+P,=0
ATtTopével AOITTOV va TTPOCOIOPICOUNE TIG OPXIKEG CUVTETAYUEVEG X; KAl Y; YIa KABE UAIKO
onueio.
Abyw dlaTAPNOoNG TNG EVEPYEIAG, Ta cWPaTa GTAvouv 0T0 O e ioeg KaTd PHETPO TAXUTNTEG.
Apa n avaloyia Twv PHETPWY TWV OPPWY Toug Ba eival ion Pe TRV avaloyia Twv padwy Toug,
OnA.:

4
PZ = §P1
P;:P,:P; =3:4:5 = 5
P; ==P.
3 3 1
‘EOTw OTI OI TTPOCAVATOAICHOI TWV TPIWV BIAVUCPATWY €ival AQUTOi TTOU B ¢ Pt

@aivovtal oTo oxnua (61rou 6 Kal ¢ ywvieg Tou Ba TTpoadiopioToUV OTNV
TTopEia TNG MEAETNG):

‘Exoupe:
P, = P,” + P3* + 2P,P30uv0 =
16 25 20
> P’ = ?Plz + ?Plz + 2?13120111/9 = h
16,25 40
>1l=—+—4+— =
9 9 9 ovv

32 4
=9=16 + 25 + 400vv08 = —32 = 400vv0 = ovvl = —E: ovvl = —z

To mpdonuo Tou atmroTeAéoPATOG UTTOdNAWVEI OTI N ywvia B gival yeyaAitepn Twv 90°.
MNa N ywvia ¢ 10xVEl:

5 5
. _ Pynué o _ gPlnue ¢ _ gTIHG N
PP P, +P30uvl e §P1+§Plavv6 L §+§0UV9
5nué

SEPPp =—"T-—"—
4 4+ 50vvl
AvTiIkKaBiIoTWVTag TNV TIU TOU ouvl KATAA)YOUPE O€

MNOEVIKO TTapovopaoTr], OnA. dev opifetal n €. AuTd
onuaivel 6T N ywvia @ (METAgU TwV ﬁl Kal ﬁz) gival ion pe
90° dpa o oxeTIKOG TTPOCAVATONIONAS TwV SIAVUCUATWY
€ival autog TTou eikovideTal oTo dITTAAVO OXAMA.

MNa mn ywvia @ 1o0xVEl:
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4 Pl 4 Pl 4 3
Mg = — > nue’ = — > nue’ ==
P3 gpl 5
KAl
4
, P , §P1
ouvQ :—:>O'UV(p :5—:>O'UV(p ==
3 §P1

2UVETTWG, MIO OpxIKr TotroBETnon (6x1 n Movadikr), TTou odnyei o€ amrAoTroinon Twv
TEANIKWV EKPPACEWV KAl IKAVOTTOIEI TNV ATTAITNON PEYIOTOTIOINONG TNG ATTWAEIAG EVEPYEIQG,

€ival QuTr TTOU QAiVETAl OTO ETTOPEVO OXNHA:

y]l

L A

m; / |

KataArjyoupe Aoimmév oTi:
Av 10 m; TOoTT00€TNBEI OTN B€0N (X1, Y1, Z21)=(0, —R, R), TO M, TIPETTEI VA TOTTOBETNOEI OTN
0éon (—R, 0, R) kaiI TO Mz 0T 80N (%R, %R, R).
2HMEIQZH: Av TUxaive va gixaue ¢ekivoel Tn dlEpEUVNON ME TO DITTAAVO
oxAMa, Ba gixaue TNV e€icwon:

P3* = P,? + P,* + 2P, Pyouv =

P

—Py

25 , , 16, _ 4
:?P:l :P1 +?P1 +2P1§P10-UV8:>

25 1_|_16_|_8 p Py
= — = —_— —_ =
9 9 3O'UV

= 25 =9+ 16 + 240vv0 = 240vvl = 0 = ovvd = 0= 6 = 90°
ATTO TNV OTTOIA TTPOKUTITEI AUECOTEPA N APXIKN DIATALN TWV TPIWV UAIKWYV CNPEIWV.
OEMA 2°

B.1. Ag utroBéooupe OTI TO oWHA €xEl OXNUA opBoywvio lha 15
TTapaAAnAeTTiredo. 'EoTw €tmiong o1 gival BuBioyévo oto | | cboooo_
peuoTO €¢ oAokAApou (BA. ox.). Av n TTdvw TTAeupd TOU
Bpioketar oe BAaBog hi, n (peuoTd) OTATIKA TTiEOn TTOU
oéxeTal Ba gival:

Py = pyghy :
YTro0£Toupe €Tmiong OTI TO euRadO TNG TTAvw TTAEUPAG gival
S. To péTpo TNG BUvapng TTou déxeTal Ba sivai:
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Fy = PS = pyghy$S
AvTioToixa, n KAtw TTAeupd Ba dExeTal duvaun:

F, = P,S = pygh,S
O1 TTAEUPIKEG TTIECEIG (KOI OI € AUTWYV TTPOKUTITOUCEG DUVAUEIG) Ba autdvovTal YPOUUIKA UE
T0 BAB0G (atrd TNV TIPA F; wg TNV TIPN F,), aAAG €1me1dr epggavifovtal TTavra o€ {suydplia Ba
aAAnAoavaipouvral.
Apa n ocuvioTapévn duvaun TTou OEXETAI TO CWHA ATTO TO PEUOTO ival:

Fop = F, — Fy = pyghyS — pyghiS =
= Foy = ppg(hy — hy)S
O 6pog oTnv TTapévBeon 1IcoUTal PHE TO UWOG h TOU CWHATOG, Kal TO YIVOUEVO AS 100UTal UE
TOV OyKo Tou V,. KataArjyoupe AoITTOV 0T oxéon:
For = pvgVo

2€ TEPITTTwWON TOU TO Owpa Ogv  eival

TTANPWG BuBIopévo OTO PEUOTO, O OPOG [ 2
, . , i — Afrmenri e 5:,"'
Fyundevicetal kai 6 6pog F, PEIWVETAI OTN h 2
mA: R e PRI -
Bt SR

F, = pyghs$ ‘*‘f;“ ] £ ﬁ

p , , i iec ]
Omou h; 10 Uwog TOU [uBiopévou [ wH
. . : B 2
TMAMATOG TOU OWHATOG. TO YIVOUEVO hsS = o

looUTal pe 10 PBuBiopEvo Oyko Vg Tou :;M T —— %"Eﬁfﬁ'w-wwﬁﬁﬁi
OwHaToG, Gpa KATaAAyouue O avaAoyn
oxéon:

Fop = pngB
Av TO peuoTO BpPioKeTAl EKTEDEIUEVO OTNV ATHOOPAIPA, Ba TTPETTEI OTO ATTOTEAECHA AuTO va
OUVUTTOAOYIOOUUE KAl TNV aTUOOQAIPIKA TTiEaN: Fyy = pygVp + Pary
2€ TIEPITITWON, TEAOG, TTOU TO CWHa dev €xel oxAUa opboywviou TTapaAAnAemiTTédou,
MTTOPOUE VA TO “TEPOXIOOUME” O€ TTOAU PIKPA TUAUATA Kal, EpYAlOPEVOI UE AvAAOYO TPOTTO,
va KataAn&ouue oo idlo CUPTTEPaCUA.
B.2. Mg Bdon Tnv avaAuon TTou TTPONYNONKE, CUPTTEPAIVOUNE OTI O€ TTEPITITWON TTOU TO
006€v oCWa EPATTTETAI OTOV TTUBUEVA TOU DOXEIOU TTOU TTEPIEXEI TO PEUCTO, N CUVIOTWOO
F, pndeviCetal, apa n duvaun atrd 10 PEUOTO €XEl POPA TTPOG TA KATW. ZUVETTWG N
TpoTaON gival AavBaouévn.
B.3.1. ZwoTh atmrdvTnon €ivai n €.
B.3.2. Apxikd 0 OyKOG TOU €KTOTTICOPEVOU UYpOoU IooUTal PE TOV OYKO TOU TOIPMEVTOAIBOU
TToU €ival BuBiouévog oTo uypo. H TTpokUTTIToUca Avwaon oTnpidel éva Pépog Tou Bapoug w;
TOU OWWMOTOG, CUVETTWG N €VOEIEN TOU OPYAVOU HEIWVETAI O MIA TIMA €0TW Wo. ZTAdIOKA
OMWG, KaBwg ol TTépol Tou TOIUEVTONIBOU yepiCouv pE veEPO, O €EKTOTTICOPEVOG OYKOG
MEIWVETAI, Apa N £VOEIEN TOU OPYAVOU AUEAVETAI KAl OTABEPOTTOIEITAI O€ PIA TIUA W3, YIA TV
OTTOIx IOXUEI:
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W1 > W3 > Ws
B.4. H d0vapn T1ou TIPETTEI VO UTTEPVIKIOOUME VIO va TTETUXOUME TNV avdaduon Tou

TOIMEVTOAIBOU I00UTaI YE TN cuvIoTAPEVN Tou BdApoug Kal TNG F;. O1 duo To1uevTOAIBoI £xouv
ioa Bapn €KTOG TOU UYpPOoU, aAAG o1 TTOPOI TOU TTPWTOU, YEMICoUV OTAdIOKA PE TTOOOTNTA
VEPOU, KOBWG TO oUCTNPA ETTAVEPXETAI O€ NPEMia. Apa, OTnV TTEPITITWON TOU TTPWTOU
TOIMEVTOAIBOU, TO BAPOG TTOU TTPETTEI VA UTTEPVIKIOOUKE TTPOCAUEAVETAI KATA TO PAPOG
QUTAG TNG TTOOOTNTAG VEPOU (N oTroia Ba apxioel va péel £Ew aTrd Tov ToIEVTOANIBO, éTav Taq,
TTPONYOUNEVWG PBuBiopéva, TUAUATA TOUu apXioouv va e¢épxovral atmd Tnv €AeUBepn
ETMPAVEIQ TOU uypouU). AvTiBeTa, ol TINES TNG F; €ival ioeg AOyw Twv icwv dIooTACEWV TWV
OUO TOIMEVTOANIBWY. ZupTrEpaivoupe AoITTOV OTI N aTTaITOUPEVN dUvaun €ival JIKPOTEPN OTNV

TTEPITITWON TOU CUPTTAYOUG TOIUEVTOAIBOU.

OEMA 3°

1. E@odéoov 10 ouotnua Tng papodou kai Tou o@aipidiou PACag m €ival JOVWUEVO,
dlatnpouvTal n Opur Kal N oTPOQOPUr TOU KATA ToV Agova TTEPIoTPOPNGS TNG papdou:

mv ) .
Poriron) = Poi(uerry = M0 =Mu,, = v, = v OTTOU Ucm N TaXUTNTA TOUu KM TNG papdou

H papdog wg eAeUBepo OTEPES OTPEPETAI YUPW ATTO vonTtd AZova TTou DIEPXETAI ATTO TO
KEvTpo palag Tng, dnAadn To uéco TNG:
_ 12mod

L
ML?

oA (mpLv) =

L

oA (uera)

= mod = 1,0 = mud =%ML2a):>a)

Egpboov n kpouaon €ival eAaoTikr dlaTnpEiTal n KIVNTIKA EVEPYEIQ TTPIV KAl JETA TNV Kpouon):

Koi(;rplv):Kol(ygm):EmU :EMUcm +EICO =mv- =M M2 +EML( ML2 )
2 2 2 2 2
muzzmuz(ﬂ+12m? ):}]_:w:>m:|\/|%:>m:|\/|;2
M L Ml L +12d 2 L
L +12—
36
2 3
=>m=M 2:>m:ZM:>m:4,5Kg
L +—

3
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NMANEAAHNIOZ ATIAFQNIZMOZ ®YZIKHZ Aukeiou "APIZTOTEAHZ" 2017 - I’ Aukeiou
B' ®aon: 22/04/2017

2. H pdBdog apéowg UeTd TNV Kpouon eKTEAEI oUVBETN Kivnon, n otroia €CeTdleTal WG
ETTAANAIQ PJETAQOPIKAG KAl TTEPIOTPOPIKAG YUPpw aTTd vontd KATOKOPUPO Agova Trou
OIEPXETAI ATTO TO PECO TNG.

mo 4,5x4 m

H TaxuTtnTa TNG METAYOPIKNG Kivnong eivar: v, = I =>v,, = 5 s =>v,, = 3m
s s

H ywviakr TaxutnTa tng TePIOTPOPIKAG Kivnong eivail:

3 L
12mod 12'2 M ry 3v rad
W= Sw=—"TF—">0=—— =4—
ML ML 2L S

2.€ XPOVIKO dIdoTnua At = %s META TNV Kpouan, N paRdOG £xel OTPAPET KATA Ywvia:

0=4- ="rad
12 3

.2.1. H taxdtnTa tou Gkpou A TTPOKUTITEI WG TO dIAVUCUATIKO ABPOICHA TNG LETAPOPIKNG
15 m

TaxUTNTag Kal TNG YPOMUIKAG: v, = a)% =v, = 4><7 = 3?

AOYW TNG TTEPIOTPOPIKAG KivnoNng TTou eKTEAEI N paRdOG yupw atrd 1o péoo Tng O:

W, U: -
?=_§ _-1 Dlem
Uenm k_:‘ih"“ﬂ-. -
- i Ui D4
Lem ;
op—3 O —s
Uem
(a) (B)
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DA = Uem +Uyp = Dy = \/uczm +1)72p +2v0,,0,,00v0 = \/3ufm = Ucm\/§ =0, = 3\/5%
To oxnuaTi{opevo TTapAaAANAOYpaupo €XEl i0EC TTAEUPEG, OUVETTWG eival pOuPog Kal n
dlaywviog dIxoTouei TNV ywvia 6, otrdte n TaxuTnTA A oxnuari¢el ywvia ¢=30° pe tnVv
op1¢évTia digvbuvaon.

H upetagopiki Kivnon NG pdpodou eivar €uBuypapun OuaAr], CUuveTmwg Oev UTTAPXEI
emTayxuvon. AOyw Opwg TNG OTPOPIKAG Kivnong TG paBdou 10 onueio A ekTeAEl OpaAn

KUKAIKR Kivnon yupw a1ré 1o y€oo O, €X0VTag KEVTPOUOAO ETTITAXUVON:

2 2
) 20 2

a,="L=—"T"=a, _23 e =a, =12m/s?
% L 1,5
ME KaTeUBuvaon TTPOG TO KEVTPO TNG TPOXIAGS, dnAadr) 1o péoo O Tng pdRdou. AuTr gival n
emTAXUVON TOU Akpou A.

I.2.2. AvaAUuoupe TNV €mTAxuvon aa o€ dUo OUVIOTWOEG HIa ax Tou éxel Tn d1elBuvon NG
TaXUTNTOC va KAl IO @, UE OIEUBUVON KABETN OTNV TaxUTNTA va . (H ywvia peTaty Tng
EMTAXUVONG aa Kal NG a, eival ion e 30°, agoU PE TN ywvia @ £XOUV TIC TIAEUPEC KABETEC
Mia TTpog pia kal gival ogieg ywvieg). Ta PéTpa Toug eivail:

0= Oa ‘NUP=12- % m/s® = 6m/s?

NE

0y=0lp ‘CUV =12-7m/s2 =6/3m/s?

H ouvioTWoa ax WG CUYYPOUMIKA WE TRV TaXUTNTA DA METAPBAAAEI TO HETPO TNG, OTTOTE Eival

N EMTPOXIA ETTAXUVON TS KAUTTUAOYPAUUNG TPOXIAS TOU AKPOU A, EVW) N CUVIOTWOA  a,

WG KABeTN atnv TaxuTnTa LA HETORGAAEI T SlEUBUVOT NG, OTIOTE €ival N KEVTPOUOAOG

EMTAXUVON TNG KAUTTUAGYPOUNNG TPOXIAGS Tou akpou A. O Adyog A Twv PETPWY TOUG €ival:
Qe Oy 6 V3

A:—:—:g = = —
A Ay ve 6v3 3
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NEIPAMATIKO MEPOZ

1. kai 2.

P1

1000

kg/m?®
1 0.05 10.5 400.00 2.79283 160000.0 1117.13
2 0.06 9.0 277.78 2.05187 77160.5 569.96
3 0.07 7.5 204.08 1.42491 41649.3 290.80
4 0.10 55 100.00 0.76629 10000.0 76.63
5 0.12 4.5 69.44 0.51297 4822.5 35.62

5 5 5 5 5 5
N ZRi ZTi in Z)’i Exlz le"yl'
i=1 i=1 i=1 =1 =1 i=1

5 0.4 37 1051.30 7.54887 293632.3 2090.15

1 0.05 9.0 400.00 2.05187 160000.0 820.75
2 0.06 7.5 277.78 1.42491 77160.5 395.81
3 0.07 6.5 204.08 1.07026 41649.3 218.42
4 0.10 4.5 100.00 0.51296 10000.0 51.30
5 0.12 4.0 69.44 0.40530 4822.5 28.15
5 5 5 5 5 5
N ZRi ZTi in z}’i lez in'}’i
i=1 i=1 i=1 i=1 i=1 i=1
5 0.4 31.5 1051.30 5.46533 293632.3 1514.42
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3. ka1 4.
3,0-
P, (B=00069)
251 y=0,0069 x + 0,0529
_ .
% 201 p, P00
‘?‘a L
N 151
'_
I ]
>
1,0 y=0,005 X + 0,0349
0,5-
50 100 150 200 250 300 350 400 450
VR (m?)
5.
L T
T'I
A1
T1
J/x
B

e E@apuolovrag 10 2° Nopo tou NelUTtwva yia Tn PETAPOPIKA Kivnon oToug SUo
KUAivdpoug, kaBwg kai 1o 2° Noépo Tou NelTwva yia Tn OTPOPIKA Kivnon Tou
TTEPIOTPEPOUEVOU OTEPEOU & (AaPBavoPEVOU WG eviaio oTEPES ouoTNUA padi e Tov
agova kai 1o dITTAG dioK0), O€ dia Tuxaia B€0N TOU CUCTHPATOG TTOU AVTIOTOIXEI OTAV
o0 évag amo Toug OUO KUAivdpoug cival katd X BuBiopyévog pEéoa oOTo Uypo
(lc0dUvapa 0 AANOG gival Katd X avuwuEVOGS £6w ATTO TO UYPO AVTIOTOIXA) OXETIKA
ME TNV ApXIKr Tou Béon
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e AapBdvovtag utTdéwn TO0 QUOIKOG CUVOECUO TTOU ATTAITEI

= TNV idla KOTA PETPO ETITPOXIA ETTITAXUVON O KABE KUAIVOPO, 0€ KABE
onueio Twv vnUAtwy, o€ KABE OnueEio TNG TTEPIPEPEING TOU OITTAOU
diokou AOyw un €kTaTou VAUOTOG

* KAl TN ouvenkn Kivnong yia 1o dioKo Kal TO VAPa AGyw Pn oAioBnong
TOU VAMATOG £TTi TNG TTEPIPEPEIAG TOU diICKOU

‘Exoupe:
E—A,—-T),=m.q

B—A,—T, =m,a, =

T,R —T,R = Ia,

m,g —pgVy — T =mya =)
m,g —pgV, —T; = —m,a
T,R — T-R = Ia/R

é1rou Vi=mrr’(ho+x), Vo=1rr2(ho-X), Kail ho TO apXIKd BUBIGHA Twv KUAIVEpwV (TTX. H/2 6TTwC
oto oxnua 1). Zuvduddovtag TIG 3 TTAPATIAVW OXECEIS KAl €TTIAUOVTOG TO 3x3 oUOTNNA
€CIOWOEWV TTPOKUTITEL:

2pg1tr2R2

I+2m,R?

Apa o KUAVOpo¢ 1 ugiotatal emTaxuvon o, kai o 2° N. NeOtwva Aéel O

a=—

2p2
m 2pgnr“R X

F=mga 1 F=-m, > n F =—-Dx. Apa n kKivnon TTou KAvel 0
I+2m,R
KUAIVOPOG gival aTTAr} appoviKA TOAAVTWON YE OTABEPA ETTAVAPOPAG
_ 2pgmr*m,R?
b= + 2m,.R?
] ) 2 ) T? 1 ) T? My |
6. ArromoxsonT=; n oz N ez p N
T? 1+2m,.R? T? I My

= KQI ETTOMEVWG:

= - _|_
4m2  2pgmr2R? 4m2  2pgmr2R%?  pgmr?

T? _( I ) 1 LM
4?2 \2pgnr?) RZ  pgmr?
~ — ij 2y — 1 ) . — 2’\
7. @ = g2 < p = (—Zpgnr2 , emopévwg [ = 2pgnr=f
I, = 0.0966 kg-m>
l, = 0.0982 kg-m?
| = (I+ 124)/2 = 0.0974 kg-m?

y

8. OAeg o1 ouvBnikeg — TTapadoxES atmoTeAoUV Adyoug atTdKAIoNG atTd TO 10aVIKO.
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