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OAHrIEZ:

1. O1 amavtnoeig o€ 6Aa Ta epwTrpaTa Ba TTPETTEL va avaypagouv oTo PUuAAo Amavrjoswy Tou Ba 0ag
000¢i XwpIoTa atrd TIG EKPWVNTEIG.

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

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

OEQPHTIKO MEPOX
OEMA 1°

A.1. AUo o@aipeg ge HACEG M1 KAl Mp=2M3, EKTOEEUOVTAI N Wia evavTiov TNG AAANG PE i0€g
KAt PETPO TAXUTNTEG, €0TW U, KIVOUPEVEG O€ Agia opIfOVTIA ETTIPAVEIQ KAl CUYKPOUOVTAI
KEVTPIKA Kal TTAaoTIK&. Na Bpeite T0 TT0000TO [ TNG KIVNTIKAG EVEPYEIAG TOU OUCTHUATOG
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, my Kal mz MdE avaloyieg 3:4:5,

TOTTOBETOUVTAI OE OIAPOPETIKEG BEoEIC, OTO

EOWTEPIKO YIS Agiag NUICQAIPIKAG ETTIPAVEIAG

S, akTivag R. H em@dveia otepewveTal TTAVW

o€ opICOvTIO €TTTTEdO, KATA TPOTIO WOTE N

KUKAIK} Toury TNG va eival TapdAAnAn 1pog 10 £TTiredo autd (BA. ox.). Ag@rvoupe
TauTOXpPOVa Ta UAIKG onueia eAelBepa va kivnBouv. Av gival yvwoTo OTI Ol HETAEU TOUG
KpouoeIg €ival TTAQOTIKEG, va TTPOOOIOPIOETE TIGC OUVTETAYMEVES (Xi,Vi,zi), 1=1,2,3 Twv
QPXIKWV TOUug Béoewv, woTe n Beppikn evépyela AOyw Tng Kpouong va eival pEyioTn.
YIMOAEI=H: Na Btwpnoere 6T n apxrnl TOU CUCTAPATOS ava@opdg, 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€ peuoTod (TTOU nPEUEl) dEXETAI ATTO
auté pia duvaun F,,; Tou ggaptaral amd Tov Oyko Vg Tou BuBliopévou TPRPATOG TOU
OWMATOG KAl TV TTUKVOTNTA Py TOU uypou. Na BpeiTe pia EKQpacn Tou YETPOU TNG dUVANNG
QUTAG O€ OUVAPTNON HE Ta PEYEBN Vp, py, KAl TTIBAVWGE AVAYKAIWVY QUOIKWY OTABEPWV.

B.2. Na xapaktnpioete TNV akdAouBn 1TpdTacn WG OWOTH 1 AavBaouévn, dIKAIOAOYWVTAG
TNV €mAoyr oag. “Otav éva cwpa, oxAuaTog opBoywviou TTapaAAnAetimédou, BubileTal
Méoa o€ peuoTOd (TTOU BpPIioKETAlI O€ NEEMIa) KATd TPOTTO WOTE N BAcn Tou va diarnpeital
op1¢ovTIa, N duvaun TTou BEXETAI ATTO AUTO £XEI TTAVTOTE YOPA TTPOG TA TTAVW.”

B.3. lMopwdng 1OIueVTIOANIBOG avapTatal atmd OUVAUOPETPO WE OKOTTIO Trn METPNON TOU
Bapoug Tou. H £vdeign Tou SUVAUOPETPOU Eival wi. 2Tn CUVEXEIQ BuBiCoupe £va NEPOG TOU
TOIMEVTOAIBOU péoa Ot OOXEIO ME VEPO, EVW AUTOG TIOPAPEVEL QvAPTNUEVOG OTO
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OUVANOUETPO, XWPIG VO OKOUPTTA oToV TTUBUEVa Tou BoxEiou.

a. H évdeitn Tou opydvou Ba Trapaueivel oTadbepr).

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 dikaloAoynoTe Tnv amdvinon oag.
B.4. Kataokeudloupe éva TOINEVTOAIBO oxruaTtog opBoywviou TTapaAAnAeTTITTEDOU, N
TTAEUPIKA €TTIQAVEIA TOU OTTOIOU Eival TTOpwdNG Kal £va deUTEPO, €€ OAOKAAPOU cuuTTayN,
ME EOCWTEPIKN - OTEYAVA - KOIAOTNTA, WOTE va €xEl idI0 BAPOG Kal idIEG DIAOTACEIG UE TOV
TTPWTO. KaToTTIV TOUG TOTTOBETOUNE OTOV TTUBUEVA DOXEIOU TTOU €ival YENATOG YE VEPO, KATA
TPOTTO WOTE va BpiokovTal o€ NEYAAN (CUYKPITIKA PE TIG DIAOTACEIG TOUG) ATTOOTOCN UETALU
TOuG. Aprivoupe va TTaPEABEI ETTAPKNG XPOVOG, WOTE TO OUCTNUA VA eTTAVEADBEI O€ npeyia.
2.€ TTOIOV ATTO TOUG BUO TTPETTEI VO QOKACOUUE PIKPOTEPN KATAKOPUPN dUVAN, WOTE Va TOV
Kavouue va avaduBei; Na dikaloAoynoete TTANpwG TNV attdvinol oag, AauBdvovtag uttoyn
OTI: a) KAtd TNV avaduon Twv TOIMEVTONBWYV n TaxutnTd TOug €ival TOOO MIKPH, WOTE N
avTioToon TOu uypou Bewpeital apeAntéa, B) ol dlaoTdoelc Tou doxeiou eival TTOAU
MEYOAUTEPEG aTrd TIG OIACTACEIS Twv TOIMEVIONBWY, OUVETTWG Oev  TTapartnpeital
KATOKOPUQN UETATOTTION TNG OTABUNG TOU UYPOU KOTA TNV EKTEAECT TWV TTEPIYPAPOUEVWV
EVEPYEIWV.

OEMA 3°
Mia opoyevhg papdog puikoug L=1,5 m kai pafag M=6 Kg npepei Tavw A
o¢ Agia opi¢ovtia empavela. ‘Eva opaipidio yafag m kiveitar opi{ovria
ME TaxUTNTa U=4 m/s kABeTn otn pdpdo. To oaipidlo cuyKpouETal -
eAAoTIKA e TN paRdo o€ amméoTaon d=L/6 atrd 1o yéco TnG. lI.—-

i

1. MNoéon mpémer va cival n pdda m TOU OQAIPIdIOU, WOTE va
TTOPAMEIVEI AKIVNTO ANECWG PETA TNV EAACTIKA KpOUOn);
Aivetal n potrj adpaveiag 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

OTIYMI VO UTTOAOYIOETE:

r.2.1. Tnv taxlutnta v, Kal TNV €mMITAXUVON a4 Tou dkpou A Tng papdou

I.2.2. To AGyo A TOoU PETPOU TNG ETITPOXIAG TTPOG TO PETPO TNG KEVTPOPOAOU eTTITAXUVONG
TOUu AKPOU A w¢ TTPOG TO OTIYUIAIO KEVTPO K TNG KAUTTUANG TPOXIAS TTOU Bl1aypAgEl.
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MNEIPAMATIKO MEPOZX
NMpoodiopiopog Potriig Adpdveiag AyviwoTou ZWHATOG

2e éva gpyaotipio Guoikng diatiBetal n TTapakdtw Oidragn, pe TN BorBeia Tng
OTTOI0G MTTOPEI  KAVEIGC va TTPoodIopicel Tn POTI adpAveldg OTEPEOU OWHATOG HE
AKaVOVIOTO OXNUA, WG TTPOG ETTIAEYMEVO ALOVA TTEPIOTPOPNAG.

MNeipauaTtikn diaTaén:

H mreipaparik) d1ATagn armoTeAeital amd éva KATakOpu@o Aagova (AETTTH) aVOEKTIKN
paBdOo pe apeAnTéa pada kal TTaxog) «E» o o1moiog pTTopEi va TTEPIoTPEPETAI AVAPTNPEVOS
o€ akAévnTa onueia avw Kal KATw. EkarépwBev Tou dfova kal o€ KATToIa ATTO0TACN ATTO
auTov Bpiokovtal duo idia uaAiva KUAIVOPIKG doxeia (1, 2, avrioToixa) oTo idlo opICOvTIO
etriredo, et TPATTECOG TNG OToIAG TO UWOG atrd 10 dATedO MTTOPEl va PETABANOEi av
XPEIQOTEI TTOU €ival YeEPIOPEVA 1I0OTTO0Q ATTO UYPO TTUKVOTNTAG P1. 2€ KABEvVa atro Ta doxeia
BpiokeTal pePIKWG BuBIoPéVOg évag KATAKOPUQPOS Kal OPOYEVAS KUAIVOPOG («Ki», «Ko»,
QVTIOTOIXQ) TTUKVOTNTAG Pk, OKTIVAG r KAl UWousg H 10 o1roio cival pikpdTEPO aTTd TO UWOGS
TWV UGAIVWYV doxeiwv. KaBe KUAIVOPOG gival avapTnuEVog atrd To KEVTPO TNG ETTAVW BAong
TOU, ATTO ABAPEG KAl YN EKTATO KATAOKOPUPO VAPA TO OTT0i0 HECW PIOG aBapous oTaBepng
TPOXOAAIOG («T1», «To», AVTIOTOIXA) METATPETTETAI OE OPICOVTIO TTOU OUYKAIVEI KABETA TTPOG
TOV KATOKOPUYO atova «Ex», 6TTwg @aivetar o1o TTapakdrtw oxiua 1. ‘Eva ouotnua duo
id1WV, OpPICOVTIWV KI OUOKEVTPWY BiOKWV «a», aKTivag Rj, € QUAAKI OTNV TTEPIPEPEIG TOUG,
KOANUévwy oTaBepd peETALU TOug, €XOuv wg Aova TTEPIOTPOYPNG Tov «E» kal €ivai
oTaBEPAE CUVOEDEPEVOI HE QUTOV KATA TPOTTOV WOTE OTAV QUTOI TTEPIOTPEPOVTAI KATA YwVia
0, va TTEPIOTPEPETAI KAl O dfovag Katd Tnv idla ywvia. KaBéva ammd 1a duo opildvTia
VAMOTO TUANIYETOI QPKETEC QOPEC MECA OTO QAUAGKI TOU QVTIOTOIXOU OIOKOU WOTE va PNV
oAloBaivel kaBwg TUAiyeTal 1) EeTUAiyeTal. ETTi Tou agova «E» duvaral va avaptnBei otabepd
éva owpa «Zy», palag M kar akavoviotou OXAMOTOG TOU OTIOIOU N AyvwaoTn POTIN
adpavelag | -wg Tpog autdv Tov idIo agova «Ex»- {nteital va mrpoodiopioTei. Z1n didTagn
TepIANQUBAvETQl PETPOTAIVIO (TTOU ETTITPETTEl METPAOEIG akpifelag £0.5 mm) kaBwg Kai
XPovOueTpo (akpiBelag £0.5 sec). (BAéte oyx. 1.1). MNMpog xdpiv cagrivelag Ta ox. 1.2 kar 1.3
deixvouv Tnv KATown Kal avTioToixa TNV apioTePr oyn, Tou dITTAoU diCKOU PE Ta VANATA.

H treipaparikr didaragn etriong ival €Qodlaouévn YE:
i) AA\o éva Ceuyog doxeiwv, «B» idlou pe 1O apxikd, aAAG pe uypd dIOPOPETIKAG
TTUKVOTNTAG P2.
i)  AANa Téooegpa oUOTAMOTA OITTAWY BIOKWV «B», «y», «d» KOl «&€» TIOU €XOUV
BI0QOPETIKES aKTiVEG R, R3, R4 Kal Rs avrioToixa (BAETTE 0. 2).
MapakdTw @aivetal n diatagn (Zx. 1 & 2) kal Ta dedopéva Tou TTEIPANATOC:
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Zxqua 1.1

<<TTPOC Ty TPOG T,e—>

mpos T,
. 0 Tpog T

ZxAua 1.2

Epunveia Tou cupBdéAou «aBpoicua»:

5 —
i=1Xi = X1+tX2+ ...+ X5

e pc=1500kg/m®, R;=0.05m

e H=0.3m , R2=0.06m [

e 1 =0.02m , R3=0.07m Y &

e p1=1000 kg/m®, R,=0.10m 5 =

e p,=1400kg/m®, Rs5=0.12m £ =

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

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

2) MetatotriCoupe eEAA@PWG KAaTtakOpupa Tov KUAIVOPOo «Ki» BuBifoviag Tov KATA X~ 3
CmM TTPOG Ta KATW £VTOG TOU uypoU Tou doxeiou 1.

3) A@rivoupe 10 ouoTnua €AeUBepo va KivnBei utto Tnv eTmidpacn TG dvwong Tou
uypouU Kal Tou BAPOUG TTOU aocKouUvTal 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 MECOAAPEI METALU OUO OIOdOXIKWY HEYIOTWV
BubBiocwv r; avaduoewyv KGBe KUAivdpou.

» Ac onueiwBei om uia ouvnBIiouévn TTEIPAUATIKN TEXVIKH yIa Tn EIWON TOU
opadAuaro¢ kai apa 1 BeAtiwon tNS akpifelac tn¢ pETpnong pag, Eivar  va
UETPNOOUUE TO XPOVO, OXI Miag HOVO, aAAG TTEQIOTOTEPWY TTEPIOOWYV EPOOOV
auTto gival duvarov, Y. METPAUE TO XPOVO TTOU QTTaITEITAl yIa THV OAOKARpwOnN
TE00GPWV TTANPpwv TaAaviwoewv OnA. t=4Txdt, émmou &t n aBeBaidtnTa/opdAua
TTOU UTTEICEPXETAI QUTOUDIA KAl QVATTOPEUKTA O KABe pétpnon 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 BITTAG SiOKO «a» HPE TO «B» Kal ETTAVAAANPBAVOUUE
Ta BApata (2), (3) kai (4) kataypdgovtag TTaAl TV TTEPiIodo. To idlIo KAVOUME Kal PE
TOUG AAAOUG BITTAOUG DIOKOUG «y», «O» KOl «E».

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

7) Mg autd Tov TpoTTO, £Xoupe AdBel éva ouvoAo 10 Ceuywv/onueiwv NG popenis (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 OeiktnNg TToU dnAwvel 10 i-00TO dITTAG dioKO OKTivag R; TToU
xpnoigotroiNdnke kai T; n avriotolxn TTEPiodog TAAAVIWONG TOU OUCTAUATOG ME
auTdv T0 dioko. O1 ueTpNBEioEC TIUEG QaivovVTal 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) ZupTTANPWOTE, PE TIG TTAPATTAVW METPNOEIOEG TIYEG, TIG KATAAANAEG OTAAEG Twv
TIIVAKWYV UTTOAOYIOUWYV TTou Ba Bpeite 010 PUAAO ATTAVTACEWV.

2) Me Baon autég, uttoAoyioTe TIG TTOOOTNTEG TTOU QVAQPEPOVTIAI OTNV KEPAAiIdQ
KABepIag atmod TIG UTTOAOITTEG OTHAEG TWV TTIVAKWY KAl CUPTTANPWOTE TEG AVTIOTOIXA.
Bpeite 10 aBpoiopara oe kKdBe OTAAN OTTWG UTTODEIKVUETAI PE TO OUPBOAO TOU
aBpoiouaTog oTNV TEAEUTAIO YPAPUN.

3) AToTUTIWOTE Ta onueia (x,yi) = (1/R? , TH4T?) kai yia TIC SU0 TTEPITITWOEIS UYPWV
P1 KOl P2, O€ €va KoIVO dlaypaupa pe T Bondeia Tou XIAIOCTOUETPIKOU XapTiou
(millimetre) Trou dideTal oTo PUAAO ATTOVTACEWV.

4) Me 1n PonBeia TG HeEBSOOU €AAXIOTWY TETPAYWVWY, PPEEITE TIC EKTINATPIES
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 TEVTAdES Leuywv (Xi,yi) = (/R , Ti/41), dpa
kKal mia E.E.T. O1 oxéoeig uttoAoyIohoU TWV EKTIUNTPIWY divovTal WG KATWOI, OTTou
N=5 10 TTAAB0G TWV ONuEiwv:

A} 2

B _ :‘=1- ==

5) Amodeitte 0TI KABE KUAIVOPOG Ba eKTEAECEI KATAKOPUEPN OTTA} 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 CWUATOG).

6) ATTO TN oX€on UTTOAOYIOUOU TNG TTEPIOdOU T' = 27 f% yia KGO KUAIVOPO, EKPPACETE

TNV TToadTNTa y=T%/41* WG CUVEPTNON Tou X=1/R? kal aTTodeifTe 4TI €ival pia cubEia.
MpoadlopioTe TNV KAion TnNG €uBeiag auTtng, oav ouvapTnon Twy, P, Pk, f, H g kai I.

7) Mg dueon ouUykpion Twv €UBEIIV EAAXIOTWY TETPAYWVWY TTOU TTPOCDIOPICATE Kal
NG BewpPNTIKAS €UBtiag TTou amodeifare oto BApa (12) T?/4m?=y(x) oav cuvdpTnoN
Tou x=1/R? kai amo Tnv umoAoyioBeioa TIiuA TNG kAiong B (yia T dud €ubtieg
eAaXiOTWV TETPAYWVWY) UTTOAOYIOTE TNV AyvwoTn potry adpdveiag I3 kai |, 1TOU
avTioTolxEi o€ Kabepia euBeia. Na uttoAoyioTei N péon Tipn Toug 1=(11+12)/2
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8) larti dia@épouv eAaPPWG o1 TIUEG TNG POTING adpavelag /1 kal l, TTou BPRAKaTe;

AvalntnoTte kal oulntoTe TMOAVEG QITIEG OQ@OAPATWY KAtd Tn péTpnon N
TTAPEKKAITEWY ATTO TIG «IDAVIKEG» TTAPAOOXEG TOU TTEIPAUATOG.

Na AneBouv BondnTIKG uTTOWN TA TTAPOKATW:

> 2uvOnkec — TapadoxEC EKTEAETNC TTEIPAUATOC:

i)
i)
ii)

iv)

Vi)

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

Katd 1 didpkeia TNG TaAAGvTWONG TOU CUCTAPOTOG, Kavévag atmd Toug dUo KuAivopoug dev
BubiCeTal eE0AOKARPOU OTO UYPO OUTE £EEPXETAI TTARPWG EKTOG AUTOU.

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

H avtioTaon Tou uypoU oTnv TTOAIVOPOUIKN Kivnan Tou KUAiVOpwY KaBwg Kal ol TPIBEG OTO VAN
KOl OTnNV TTEPIOTPO®NA TWV TPOXaAlwyv Kal Tou d&ova BewprOnkav aueAnTéeS (Kal ETTOUEVWG Ol
TAAQVTWOEIG TOU OUCTHHOTOG AUEIWTEG-UN GBiVOUOTEQ)

H akTiva r<< 1ng diapétpou Twv dOXEiwV PE TO UYPO, Apa n PETAROAN TNG OTABUNG TOU uypou,
aviywong f katapBubiong, e€aitiag NG karaBuBion A avaduong avrioToixa Tou KuAivdpou o€
auTo avrioToixa, Bewpeital ageAnTéa.

H kivnon mmoooTATWwY uypoU evidg Twv doxeiwv eEaITiag TnNG Kivnong Twv KUAivopwyv péaa o€
QUTA KOl ETTOPEVWG N METOPOPA OPHNG aTTd TOUG KUAIVOPOUG aTa uypd Bewpeital g TpwTn
TTPOCEYYIoN aueEANTEQ.

>  2uudBouAéc via 1o oxedlaoud evoc dlaypauuaTOC

i)

Mpiv amd Tnv BaBuoAdynon Twv agdvwy, TNV amoTUTIWwon TWV CNUEIWV KAl TN Xapagn Twv
euBgIWY, TTPOCEETE va £xeTE AABEI UTTOWN To EUPOG PETAROAAG TwV PeyEBWY wWaTE va KaBopioeTe
OwoTa TNV €AAxI0Tn Kai Tn péyioTn Ty kdBe dfova. ‘ETo1, TO OPYAVOG TwWV OnueEiwv TTou Ba
QTTEIKOVIOTOUV VO PNV €ival OUYKEVTPWHEVO OE€ MIO MIKPA TTEPIOX) TOU dlaypduuatog ouTe
KaTrolo/a anueio/a va gival akpoBoAiouéva €€w atrd aTT 1o JIAypauua 1 va TTEQPTOUV aKpPIBWG
emavw o€ KAmolov afova (mpémel va opifouv pia opBoywvia Trepiox epi 10 80-90% Tng
OUVOAIKNG 0pBoywviag TIPAVEIAS TOU dIayPAUUATOG).

2¢ KGBe dEova va ypawete 1o aUPPBOAO/OvVoUa Tou PeyEBOUG (TTOOOTNTAG) TTOU AVATTAPICTATAl O€
auTov.

AiTTAa o116 T0 GUPPOAO/OVOUA TOU va ypAWeTE TN povada pETPNong Tou pey€Boug autol eviog
TTapévieong.

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

TéNog, o€ KGBe Agova va onUEIWOETE Kal avaypAWETE TIG BACIKEG ApIBUNTIKEG UTTOBIAIPETEIG TOU
(ka1 OxI TIG CUVTETAYUEVEG  TWV CNUEIWY) WOTE va gival €UKOAN N €KTIUNON Kal N €UPECN TwWV
OUVTETAYMEVWV TWV ONUEIWV.

KaAn Emiruyia
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OVOPA KOl ETTWVURO: .o e e ee e
Ovopa Matépa: ..ovvvveiiiiiiiieean. Ovopa MNTéPAG: ..ovvviiieiianenen.
2XOAEIO: ..t e-mail: ...

TnA. emKoIVWVIAG (OTAB / KIVATO): e

OYAAO AMNANTHZEQN

OEQPHTIKO MEPOX
OEMA 1°

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

(%2, Y21 Z2)= oeei i

(%3, Y3, Z3)= e

OEMA 2°

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

B.3.1. 2w0Tr €ival N TTPOTOON ..vvvveneiie e ienaes

B.3.2. (ypdwTe Tn SIKAIOAOYNON OTIC ETTOPEVES YPAUMEC)
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B.4. Tp&TTel va AOKAOOUUE MIKPOTEPN QUVAMN OTOV ..uvieieieiieereeeaeeeeteeeeeeneenannanns
(ypawTte TN OIKAIOAGYNGN OTIG ETTOPEVES YPOAUUEG)

MNEIPAMATIKO MEPOZ

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

1000
kg/m?®

1

2
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MaveAAnviol Aiaywviopoi PuoiknG / ®uoik®v "ApioTOTEANG"
kai Aigfveic OAUHNIAdeg PUOIKNG
EAANVIKN ETaipeia ®uoikng yia Tnv Emiotnun kai Tnv Eknaideuon
EOvikd kal KanodioTpiako Maveniotipio ABnvayv, TuRpa GUoikig
MANEAAHNIOZ AIAMQNIZMOZ ®YZIKHE Aukeiou ""APIZTOTEAHZ 2017 - I’ AuKeEiou

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. 2xedidare 10 ypdenua oo XIAIoaTOUETPIKO xapTi TTou Ba Bpeite atnv emmouevn aeAida.

4.
PAWTE TIG TINEG TWV EKTINNTPIWV TTAPAPETPWYV AKOAOUBWG:

MPWTO UYPO: @ =..vvviiiiieiiieeeee B =i,

AEUTEPO UYPO: @ =.evvvveeeeiieeeiineeee B=ee i

I Aukeiovu — B” @aon 2el. 10 amo 21



MaveAAnviol Aiaywviopoi PuoiknG / ®uoik®v "ApioTOTEANG"
kai Aigfveic OAUHNIAdeg PUOIKNG
EAANVIKN ETaipeia ®uoikng yia Tnv Emiotnun kai Tnv Eknaideuon
EOvikd kal KanodioTpiako Maveniotipio ABnvayv, TuRpa GUoikig

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

5. (or0 TeTPGIG 0QC)
6. (oT0 TETPGBIO 0AC)
7. (oT0 TETPGDIO OAC)
8. ypAwTe TNV aTTAVTNOT 0Ag OTO XWPO TTOU AKOAOUDEI.
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ZUVOTITIKEG ATTAVTNOEIG

OEQPHTIKO MEPOX
OEMA 1°

A.1. 'EoTw OTI N my KIVEITAI TTPOG TA OECIA KAl N My TTPOG Ta ApIoTEPG. ‘EoTw €1miong 11 N
@opd Tpog Ta degId AauPavetal wg BeTikA. H OUVOAIKI) opurf) TOU GUCTAPATOG TIPIV ThV
Kpouan £xel METPO:

P,; = myuv—myv = P,; = (m; —my)v=>P,; = —myv
2UMBoAICovTag TNV TaXUTNTA TOU CUCCWHPATWHATOG 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
my
AnA. TO CUCCWHATWHA KIVEITAI TTPOG TA APICTEPQ.

H (kivnTikn) evépyeia TOU CUCTAPATOG TIPIV TV Kpouaon gival:

-mv =3mV =V =

v v
>5V=-=
3

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

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

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

4 4
|AK| Sy v 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 XAVeETal OAN N
KIVNTIKN EVEPYEIQ.

Emiong n kivnTikr Toug evépyela Ba yivetalr yéyiotn Ootav OAn n apxikry Toug OUVAUIKA
EVEPYEIQ YETATPETTETAN O€ KIVNTIKH. AUTO oupBaivel 0TO XaunAdTEPO onueio TNG S (dnA. oTo
onueio O).

EmmpdoBeta, n KIvnTIKA evEPyEIa TTOU €XEl €va UAIKO onueEio Tn OTIYPR TNG Kpouong Ba
gival pEyioTn, av n OUVapIKn evépyela TNG BEong ekkivnong eivalr péyiotn. Adyw Tng
YEWUETPIAG TNG S, autd oupPaivel 0tav Ta UAIKA onueia a@ebouv atrd 1o YEyloTo 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 agryvovtal (dnA. dev £xouv apXIKf TaxuTnTa), Kal KIvoUvTal 0TO
eowTePIKO Agiag nuIcQaIpIKAG  emi@aveiag (dpa n Kivnon KaBevog efehicoetal o€
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KATOKOPUQO ETTITTEDO), CUUTTEPAIVOUNE OTI OI KIVAOEIG TOUG OTTO TNV A@ETNPIa TOU KABEVOS
MEXPI TO onueio O €xouv idla didpkeia. Apa, apou Ta CWPATA a@rvovTal TauTdxpova,
KataArlyoupe o611 Ba @tracouv oto O eTTioNg TAUTOXPOVA, CUVETTWG Ba Oupfei pia kai
MovadIKA Kpouar, oThv oTToia Ba eUTTAAKOUV Kal Ta Tpid, META TNV OTT0iA 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 CUVTETAYMEVEG X; KAl Y; YIa KABE UAIKO
onueio.
Abyw dlaTApNoNG TNG eVEPYEIAG, Ta cwaTa eTavouv 010 O e ioeg KaTd HETPO TAXUTNTEG.
Apa n avaloyia Twv PHETPWY TWV OPPWY Toug Ba eival ion Pe TRV avaloyia Twv padwy Toug,
OnA.:

4
PZ = §P1
P;:Py,:P; =3:4:5 = 5
P; ==P.
3 3 1
‘EOTw OTI OI TTPOCAVATOAICHOI TWV TPIWV BIAVUCPATWY €ival aQuToi TTOU B y i

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

‘Exoupe:
P, = P,? + P3* + 2P,P30uv0 =
16 25 20
> P = ?Plz + ?Plz + 2?131201)1/9 = 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 atroTeAéoPATOS UTTOdNAWVEI OTI N ywvia B gival yeyaAitepn Twv 90°.
MNa TN ywvia ¢ 10xVEl:

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

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

MNOEVIKO TTapovouaoTr], OnA. dev opiletal n €. Autd
onuaiver 6T N ywvia @ (METAgU TwV 51 Kal ﬁz) gival ion pe
90° dpa o oxeTIkdGG TTPOCAVATONIONAS TwV SIAVUCUATWY
€ival auTog TTou eikovideTal oTo dITTAAVO OXAMA.

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

2UVETTWG, MIa apyIkry TtotroBétnon (6x1 n povadikr)), TTou odnyei o€ atrAotroinon Twv
TEANIKWV EKQPPACEWV KAl IKAVOTTOIEI TNV ATTAITNON PEYIOTOTIOINONG TNG ATTWAEIAG EVEPYEIQG,

€ival QuTr TTOU QAiVETAl OTO ETTOPEVO OXNUA:

y]l

.

m; vy |

KataArjyoupe Aoimmév oTi:
Av 10 m; TOoTT00€TNBEI 0T B€0N (X1, Y1, Z21)=(0, —R, R), TO M, TIPETTEl VA TOTTOBETNOEI OTN
0éon (—R, 0, R) ka1 TO Mz 0T 80N (%R, %R, R).
2HMEIQZH: Av TUxaive va gixaue ¢eKIvoel T OIEPEUVNON ME TO DITTAAVO
oxAua, Ba gixaue TNV £€icwon:

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

P

—Py

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

25 1_|_16_|_8 p Py
= — = — oy =
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
TTapaAAnAeTTitredo. 'EoTw etmiong o1 gival BuBioyévo oTto | | cboooo.
peuoTO €¢ oAokAApou (BA. ox.). Av n TTavw TTAeupd TOU
Bpioketal o€ BAaBog hi, n (peuoTd) OTATIKA TTiECn TTOU
oéxeTal Ba gival:

Py = pyghy :
YTro0£Toupe €Tmiong OT1 TO euRadO TNG TTAvw TTAEUPAg gival
S. To péTpo TN BUvauNg TTou déxeTal Oa sivai:
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Fy = PS = pyghyS
AvTioToixa, N KATw TTAeUpd Ba dExeTal duvaun:

F, = P,§ = pygh,S
O1 TTAeUpPIKEG TTIECEIG (KOI OI € AUTWYV TTPOKUTITOUCEG dUVAUEIG) Ba autdvovTal YPOUUIKA UE
10 BAB0¢ (atrd TNV TIPA F; wg TNV TIPA F,), aAAG €1Te1dr epggavifovtal Tavra o€ {suydplia Ba
aAAnAoavaipouvral.
Apa n ouvioTapévn duvaun TTou OEXETAI TO CWHA ATTO TO PEUCTO Eival:

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

2€ TEPITTTwWON TOU TO Owua Ogv  eival

TTAAPWS BuBiIcpévo O0TO PeUaTO, O OPOC . 2
ne grB Wevo. pEuOTC POg Bl G2ty e s o
Fundevicetal kai 6 6pog F, PEIWVETAI OTN 3 =
TIun | el S )
F, = pyghs$ ‘*? ] B :.‘erfﬁ

Otou h; 1O UOwog TOUu PBuBiouévou ﬁ{: éj;
TUAMOTOG TOU OWHATOG. TO YIVOUEVO hyS gl i
Io0UTal pe TO PBuBIopéEVO OyKo Vp Tou | 9 ol
He 10 PUBIOEVD OYKO Vg TOU v e

owMaTOG, dpa KaTaArnyoupe oe avaloyn
oxéon:

Fop = pngB
Av TO peuaTO BpioKkeTal EKTEDEIUEVO OTNV ATHOOPAIPA, Oa TTPETTEI OTO ATTOTEAECHUA AuTO va
OUVUTTOAOYIOOUUE KAl TNV ATUOOQAIPIKA TTiEaN: Fyy = pygVp + Pary
2€ TIEPITITWON, TEAOG, TTOU TO CWHA dev €xel oxAUa opboywviou TTapaAAnAemiTédou,
MTTOPOUE VA TO “TEPOXIOOUNE” O€ TTOAU PIKPA TUAUATA Kal, EPYACOPEVOI UE AVAAOYO TPOTTO,
va KataAn&ouue oo idlo CUPTTéEPaCUa.
B.2. Mg Baon Tnv avaAuon TTou TTPONYNONKE, CUPTTEPAIVOUNE OTI O€ TTEPITITWON TTOU TO
006€v oCWPA EPATITETAI OTOV TTUBUEVA TOU DOXEIOU TTOU TTEPIEXEI TO PEUCTO, N CUVIOTWOO
F, pndeviCetal, apa n duvaun atrd 1O PEUOTO EXEl POPA TTPOG TA KATW. ZUVETTWG N
TpoTaCN gival AavBaouévn.
B.3.1. ZwoTn atrdvTnon eivai n €.
B.3.2. Apxikd 0 OyKOG TOU €KTOTTICOPEVOU UYPOU IooUTal PE TOV OYKO TOU TOIPMEVTIOAIBOU
TToU €ival BuBIouévog oTo uypo. H TTpokUTIToUCa Avwaon oTnpidel éva Pépog Tou Bapoug w;
TOU OWWMATOG, CUVETTWG N €VOEIEN TOU OPYAVOU HEIVETAI OE MIA TIMN €0TW Wa. ZTAdIOKA
OMWG, KaBwg ol TTépol Tou TOIUEVTONIBOU yepiCouv pE veEPO, O EKTOTTICOUEVOG OYKOG
MEIWVETAI, Apa N £VOEIEN TOU OPYAVOU AUEAVETAI KAl OTABEPOTTOIEITAI O€ MIA TIUA W3, YIA TV
OTTOIx IOXUEI:
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W1 > W3 > Wo
B.4. H d0vapn T1ou TIPETTEI VO UTTEPVIKNOOUME YIa va TTETUXOUME TNV avdaduon Tou

TOIMEVTOAIBOU I00UTaI YE TN cuvIoTapévn Tou Bdpoug Kai TNG F;. O1 duo To1uevTOAIBoI £€xouv
ioa Bapn €KTOG TOU UYpPOU, AAAG oI TTOPOI TOU TTPWTOU, YEMICoUV OTAdIOKA PE TTOOOTNTA
VEPOU, KOBWG TO oUOTNPO ETTAVEPXETAI O€ NPEMia. Apa, OTNV TIEPITITWON TOU TTPWTOU
TOIMEVTOAIBOU, TO BAPOG TTOU TTPETTEI VA UTTEPVIKI|OOUKPE TTPOCQUEAVETAI KATA TO PAPOG
QUTAG TNG TTOOOTNTAG VEPOU (N oTToia Ba apxioel va péel £Ew aTrd Tov TolIEVTOAIBO, éTav Tq,
TTPONYOUNEVWG BuBiopéva, TUAUATA TOU apXioouv va e¢épxovral atmd Tnv €AeUBepn
ETMPAVEIQ TOU uypouU). AvTiBeTa, ol TINES TNG F; €ival ioeg AOyw Twv icwv dIaoTACEWV TWV
OUO TOIMEVTOAMIBWY. ZupTrEpaivoupe AOITTOV OTI N aTTaITOUPEVN dUvVaUN €ival JIKPOTEPN OTNV

TTEPITITWON TOU CUPTTAYOUG TOIUEVTOAIBOU.

OEMA 3°

1. E@oéoov 10 ouotnua Tng papodou kai Tou o@aipidiou PACag m gival JOVWUEVO,
dlatnpouvTal n opur Kal N oTPOPOPUr TOU KATd ToV Agova TTEPIoTPOPNGS TNG papdou:

mv ) .
Poriron) = Poi(uerry = M =Mu,, = v, = v OTTOU Ugm N TaXUTNTA TOU KM TNG papdou

H papdog wg eAeuBepo OTEPED OTPEPETAI YUPW ATTO vontd Afova TTou DIEPXETAI ATTO TO
KEvTpo palag Tng, dnAadn 1o uéoo TnG:
_12mod

L
ML?

oA (mpLv) =

L

oA (uera)

= mod =10 = mud =%ML2a):>a)

Egpdoov n kpouaon ival eAaaTiKr dlaTnpEiTal n KIVNTIKA EVEPYEIQ TTPIV KAl JETA TNV Kpouon:

Koi(;rplv):Kol(ygm):EmU :EMUcm +E|a) =mv- =M M2 +EML( ML2 )
2 2 2 2 2
muzzmuz(ﬂ+12m? ):}]_:w:>m:|\/l%:>m:|\/|;2
M L Ml L +12d 2 L
L +12—
36
g 3
=>m=M 2:>m:ZM:>m:4,5Kg
L2 +—

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

2. H pdBdog apéowg UeETd TNV Kpouon eKTEAEI oUVBETN Kivnon, n otroia €CeTdleTal WG
ETTAANAIQ JETAQOPIKAG KAl TTEPIOTPOPIKAG YUpw atrd vontd KATOKOPUPO Agova Trou
OIEPXETAI ATTO TO PECO TNG.

mo 4,5x4 m

H TaxuTtnTa TNG METAQYOPIKNG Kivnong gival: v, = I =>v,, = 5 s =Ry = 3m
s s

H ywviakr TaxutnTa tng TePICTPOPIKAG Kivnong eival:

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

2.€ XPOVIKO d1doTnua At = %s META TNV Kpouan, N pAaRdOG £xel OTPAPET KATA Ywvia:

0=4-" ="rad
12 3

.2.1. H taxdtnTa Tou Gkpou A TTPOKUTITEI WG TO dIAVUCUATIKO ABPOICHA TNG JETAPOPIKNG
15 m

TaXUTNTAG KAl TNG YPOMUIKAG: v, = w% =v, = 4><7 = 3?

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

A Up !
-=_F A Uem
Ye —
- i L
Ulem ;
O .
(a) (B)
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DA = Uem +Uyp = Dy = \/uczm +1)72p + 20,0, ,00v0 = \/3ufm = Ucm\/§ =0, = 3\/52
To oxnuaTi{opevo TTapaAANAOypaupo €XEl i0eC TTAEUPEG, OUVETTWG eival pOuPog Kai n
dlaywviog dIXoTouei TNV ywvia 6, ommdte n TaxuTnTa A oxnuari¢el ywvia ¢=30° pe tTnVv
opI1¢6vTia digubuvaon.

H upetagopiki Kivnon tng pdpodou eivar €uBuypapun ouaAr], CuveTmwg Oev UTTAPXEI
emTayxuvon. AOyw Opwg TNG OTPOPIKAG Kivnong TG paBdou 10 onueio A ekTeAEl opaAn

KUKAIKR Kivnon yupw a1ré 10 y€oo O, €X0vTag KEVTPOUOAO ETTITAXUVON:

2 2
) 20 2

a,="2L=—"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 as o€ dUo OUVIOTWOEG HIa ax Tou éxel Tn d1euBuvon NG
TaXUTNTOC va KAl MIG @, UE OIEUBUVON KABETN OTNV TaXUTNTA va . (H ywvia petaty Tng
ETMTAXUVONG aa Kal NG a, eival ion e 30°, agoU PE TN ywvia @ £XOUV TIC TTAEUPEC KABETEC
Mia TTpog pia kai gival oeieg ywvieg). Ta YéTpa Toug gival:

O,= 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 METABAAAEI TO HETPO TNG, OTTOTE Eival

N EMTPOXIA ETITAXUVON TS KAUTTUAOYPAUUNG TPOXIGS TOU AKPOU A, EVK) N CUVIOTWOA  ay

WG KABeTn otnv TaxuTnTA va HETORGAAEI TN BleUBuvVON NG, OTIOTE €ival N KEVIPOUOAOG

EMTAXUVON TNG KAUTTUAGYPOUNNG TPOXIAGS Tou dkpou 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
=(),
T 204 p, (0005
5
N 151
'_
I
>
1,04 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 dUo
KUAivdpoug, kaBwg kai 1o 2° Népo Tou NeUTwva yia Tn OTPOPIKA Kivnon Tou
TEPIOTPEPOUEVOU OTEPEOU & (AaNPBavVOPEVOU WG eviaio oTEPES ouoTNUA padi e Tov
agova kai 1o dITTAG dioK0), O€ dia Tuxaia B€0N TOU CUCTHPATOG TTOU AVTIOTOIXEI OTAV
0 évag amo Toug OUO KuAivdpoug cival katd X BuBiopévog péoa oTo uypo
(lc0dUvapa 0 AANOG gival KaTtad X avuPwHEVOGS £6w ATTO TO UYPO AVTIOTOIXA) OXETIKA
ME TNV ApXIKN Tou B€an
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e AapBdvovrag utTéwn TO0 QUOIKOG CUVOECHO TTOU QTTAITEI

= TNV idla KOTA PETPO ETITPOXIA ETTITAXUVON O KABE KUAIVOPO, 0€ KABE
onueEio Twv vnNUATwy, O KABE OnuEio TNG TTEPIPEPEING TOU OITTAOU
diokou AOyw pn ekTatoU VAUOTOG

= KAl TN ouvenkn Kivnong yia 1o dioKo Kal TO VAPa AOyw pn oAioBnong
TOU VAMATOG £TTi TNG TTEPIPEPEIAG TOU dIOKOU

‘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=rr’(ho+x), Vo=rr2(ho-X), Kail ho TO apXIKd BUBIGHA Twv KUAIVEpwY (TTX. H/2 6TTwC
oto oxnua 1). Zuvduddovtag TIG 3 TTAPATIAVW OXECEIS KAl €TTIAUOVTOG TO 3x3 oUOTNPA
€CIOWOEWV TTPOKUTITEI:

. 2pg1tr2R2
T I+2m R?
Apa o KUAVOpo¢ 1 ugiotatal emTaxuvon o, kai o 2° N. NeOtwva Aéel O
F=ma 14 F= —mkm X n F =—-Dx. Apa n kKivnon TTou KAvel o
I+2m,R
KUAIVOPOG gival aTTAr} appoviKA TOAAVTWOTN JE OTABEPA ETTAVAPOPAG
_ 2pgmr’m,R?
b= I+ 2m,R?
] ) 2 ) T? 1 ) T? My |
6. AnomoxsonT—: n gz N ez p N
T? 1+2m,.R? T? I My

= KQI ETTOPEVWG:

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

T? _( I ) 1 LM
4?2 \2pgnr?) R?  pgmr?

~ — ij 2y — 1 ) 4 — 2’\
7. @ = g2 < p = (—Zpgnr2 , emopévwg [ = 2pgnr=f

I, = 0.0966 kg-m>

l, = 0.0982 kg-m?

| = (I2+ 124)/2 = 0.0974 kg-m?

y

8. OAeg o1 ouvBnikeg — TTapadox£S atmoTeAoUV Adyoug attdkAIoNG atTd TO 10aVIKO.
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