KINHTIKH ENEPTEIA AOT'Q IIEPIZXTPO®HX

"Eva oteped mov otpépetatl yopm ond dEova Exel kvnTikn evépyeto. [a Tov voloyiopd g Bewpolie 0Tl 10 6TEPED
amoteleiton amd £va GOVOAO VAIK®V onueimv. Kdbe viikd onpeio €xel, AOYy® TG TEPIGTPOPNS TOV GTEPEOD, KATOLN
Kivntikn evépyea. Emopévog, n kivntikn evépyesto tov atepeov Oa Ppebel abpoilovtag OAEG TIG EMUEPOVE KIVITIKEG
EVEPYELEG TOV VAIKOV onpeiov mov To anaptilovy.

"Eva vAiko onueio palag m mov Kiveitar pe toydTnTa U (el KIVITIKY evEpyeLa:
K=-m?
2
Apa, M KIVITIKY] EVEPYELDL TOL GTEPEOD AOY® TG GTPOPIKTG TOV KiviionG 160VTAL LUE:
Krep =Ki+ Ko+ ...
Amd TV omoia &YovpE:

1 1
Kaep = Em11)12 + Emzl)z2 + ...

Kobhg 10 oteped mepiotpépeton yOp® amd Tov AE0VE TEPIGTPOPT|S TOV, TA LAKA onueio Tov 10 anotehovV eKTELODY
KukAkéG kivnoelc. Emouévog ioyoet:
vVI=0h , V2=00n ,
OmoV:
. , , . m
Vi YPOUUIKEG TOXOTNTEG VAK®V oMpeiv (:)
. ; . , (rad
O YOVIOKN TaydTTa 6TEPE0D (——

li: AKTIVEG KUKAKOV TPOYLOV TV VAKGV onpeiov (M)

Me avTikaTdoTaoT £YOVLE:

1 1 1 1
Koep = Eml(oarl)2 + Emz((y)l’z)z + .. 2 Kep = Emlmzrlz + Emzwzrgz +...

Emeidn n yoviokr| toydtnTo 100 61EPE0D © £ival KOv Yo A To VAIKA OTUEiR TOV TO AMOTEAOVV, EXOVLLE:

1
K’]‘[gp = > 0)2( m1r12 + m2m2r22+ e )

To d0potopa Mari? + Mew?r? + ... givor n pomn adpEvelng TOV GTEPEOD, ETOUEVOS:

1
Kngp = EI (,02

Kt evépyera otepeod 6T PETAQOPIKI Kivijon
‘Eva 6teped cdpo mov eKTEAEL LETOPOPIKT KIvNon £XEL KIVNTIKN EVEPYELD AOY® TNG UETAPOPIKNG TOV Kivnong ion Ue
10 GOPOICUA TOV ETUEPOVG KIVITIKDV EVEPYEIDV TMV VAIKGOV onueiov amd To omoia amotedgitat:

1 1
K =K1+ Ko+ ... = Em11)12 + Emzl)z2 +...

211 petapopikn Kivnon, OAa ta VAIKE onpeia £Xouv ToyvTNTo 101 HE TNV TaVTNTO TOL KEVTPOL UALOG Vem.
Enopévag:
_1 241 2 1.2
K}J.S‘L’ - Emﬂ)cm + EmZUcm +...= EDcm ( mi+my+... )
KO TEAMKAL:

1
Kusr = EMUcmz

o6mov:  M: pala otepeod (Kg)



Hopotipnon: To peyédn 1 kot © ¢ oTPoPIKng kivinong ovtiotoryodv ota peyédn M kot vem, Kot O

TOmog Kargp = %I ®? ™G KWNTIKAG evEpYElng AOym TepIoTpoPng aviistolel otov Tomo Ky = %Ml)cmz ™mg

KWW TIKNG eVEPYELOG AOY® LETAPOPAC.

Kwntu] evépyera otepeov 611 o0vOeTn Kivon
Av éva oteped ektelel oOvBetn Kivinom, €xel KvnTikn evépyeld AOY® TNG LETAPOPIKNG KIvnong Tov Kot KvnTikn
evépyelo AOY® TG oTPOQIKNG kivnong tov. H cuvolikn kivntikn evépyetd Tov vToAoyileTotl amd TNy ToPAKAT®O GYECT:

1 1
K= Kusr + Knsp = El\/h)cm2 + EI o?

Yrapyovv 600 Pacikéc Katnyopieg TpofAnudtov:

1.

Xopoto wov meploTpépoviar mepi otabepd dova mepLoTPOPNS, ONAGON eKTEAOVV pPOVO TEPLOTPOPLK)
Kivnon.

YOROTO TOV EKTEAOVV TAVTOYPOVAE HETAPOPIKT] KUl TEPLGTPOPIKT Kivio, onrad] o aEovag yOpm amé tov
0moio TePLoTPEPOVTAL peTOTOmiCETON.

H mpdytn pog evépyeta eivar va dtokpivovpe 6€ ol omd Tig V0 KATIyopieg avikel To TpOPAN UL,

1.

HEPIXTPO®H IIEPI X TAGEPO AZONA

ATAEC EQUPROYEG VTTOLOYIGPUAV TEPLGTPOPIKNG KIVITIKIG EVEPYELOG
H mepiotpoeikn kivntiky| evépyeto viohoyileton amod T oyéon:
_1.
K= 5 lo
I: 1 pomn adpavelag ™G TPog TOV AEOVO TEPLGTPOPTG TOV GTEPEOD.
o =2xf =2a/T: 1 yoviokn toydTnTo TEPIGTPOPNC.

Ynoloyiopoi petafoii)g TEPLGTPOPIKNG KIVIITIKIG EVEPYELOG
i) Anecog vroloyiopnog péom TG TEMKIG Ko THS 0PYLKIG TEPLOTPOPIKNG KIVIITIKIG EVEPYELOG

1 1
AKnsp =Kia — Kupx = E I 0)22 + E 1 (1)12

Mmnopei va ypelaotel va VTOAOYIGOVLE TNV TEAKN YOVIOKT TOOTNTO 02 HECH TNG YOVIOKNG ENLTAYVVONG.

Ol—dw=>0(—w2_w1
dt dt

H yovioxn emrdyovon pmopei va mpénet va vtoloylotel omd 1o Oepelmdn VOO TG OTPOPIKNIG Kivnong:

P
t=lo>a= T

ii) Yroloyiopog pécm tov £pyov TV por@v 0o 1o Ocdpnua £pyov — evépysiag
2w = AKqsp
To épyo tav portdv voroyiletat amd ™ oxéon: W=tAO av n ponn| eivan otabep.
e H ¢uown onuocio Tov Tpoonuov tov €pyov eivar 0Tl av givor BeTikd avédvel, eved av givar apvnTiko
EMOTTOVEL TNV KIVNTIKY EVEPYELD AOY® TEPIGTPOPNG EVOC GTEPEODD.
e To "épyo dOvoung” kot to "épyo pomng duvaunc" ivatl TowtdonUES EVVOLEC.

Anéo£1En Tov OOV W=TAO (Y10 6T0.0p1] pomi] SVVOUNG)

Me Bdorn 10 mopakdTt® oo, av 0 opLag pag dvvaung anéyel andotacn R amd tov
a€ova meploTPoPng kol N dOvaun oTpEeel To otePed Kot Yovia dO oe ypovo dt, tote
petatomilel To onueio EPapUoYNS TG KaTd TOEO:

ds=db-R




X€ QTN TNV OTEPOCTA LUKPT OTPOPN 1 duvaun puropet va Bewpnbel otabepn Kot To pyo TE va vToAoYIGTEL Ao
TOV TOTO:
dW=F-ds=>dW=F-d8-R
Ko emewdnT=F - R:
dW=1-do

To cuvolikd épyo tng dhvapng e oTpoPr| Katd yovia B etvat:
W =ZdW = W = X(1-d)

Emedn n ponny g dvvoung eivon otabepr: W=1-Zd6=>W=1-0

H pomfj T (1] To akyePpiké GOpoGpE TOV POTAVY Y0 MEPIGTOTEPES Omd pion Suvapelc) vroloyiletar Kot to
YVOGTA.

H yovia otpogng 0 pmopel va vroroyiotel
o) Méow tov apBuov Tov nepiotpodv: 0 =N - 2n
B) And ) ypagikn mapdotoon @ = f(t) omov wovTal pe 0 MEPIKAEIOUEVO eUP0dd HeTAED TG YPOPIKNG
TOPACTOCNG KOl TOV AEOVH TV YPOVAV.

3. Eogoppoyéc g A.AM.E. 6 mepurtdosig 6mov To kEVIPO pdlog Tov oTpe@opevov mepi dSova 6TEPE0D
petotomileTan 68 KATAKOPLPO ETimEdO.
I v epapuoyn ™ A.AM.E. mpénet va emdéEovue eninedo avapopdg (Upy, =0).
YuvinBog emiéyovpue gkeivo mov diépyetal and Ty Katdtepn BEom Tov kévrpov palog.

O AZEONAX IIEPIXTPO®HX METATOIIIZETAI - TO XTEPEO EKTEAEI TAYTOXPONA
META®OPIKH KAI IEPIXTPO®IKH KINHXH

1. Ankéc epappoyig VTOAOYIGUOV KIVITIKIG EVEPYELOG
H xwnrikn evépyeia tov otepeod eglvar 1o GBpoiopo TG KIVNTIKNG VEPYELDS AOY® HETOPOPIKNG KOl AOY®
TEPLOTPOPIKNG Kivnong:
K= Kyee + Knip = K= 2Mugn® + 21 o

2. Eogoppoyéc e A.A.M.E. 6g TeputTAGELS 0TTOV TO KEVTPO nalag petoromileTon £T61 AOOTE Vo petafdiieTon n
ovvauikn evépyela fapotnrtog
Epopuolovue v A.A.M.E. cg aoKknoelg OTOL T0 0TEPED (KOAIVOPOGS, GPAIPA,...) KUAAEL € KEKALLEVO EMIMEDO N
TEPTEL KOTAKOPLOO TEPLOTPEPOUEVO pe T Ponbeto vijpotog Ko BElovpe vo vtoAoyicovpue v ToOTNTA TOV
o1epeoD (U , @) HETH OO KGO0 LETOTOTION.
Yg YeVIKEG YPUPUES, Y10, TOV VTOAOYIGUO TG TOYOTNTAS TOV KEVIPOU palas epappélovpe Tnv A.AMLE., Av
o€ £vo 6T1epeld, TO 0moio eKTEAEL oTPOQIKN 1 ovvOeT Kivnon, ot duvapels mov mapdyovv £pyo sivor
oVVTPNTIKES (LT PNTIKEG) TOTE 1 PNYOVIKI] EVEPYELD TOV GTEPEOD dLUTPEITAL:
Epm = E g

Anhoon: K+ Up=K + U’ KOL Y0 TOV VLTOAOYIGHO TNG EMITAYLVONS (Ocm) TOV KéVTpov palag
EMADOVE TO GUGTILO, TOV TPOKVITTEL OO TNV EPOPUOYI]:

i) Tov Ogpuel@doVg VOpRoL TS OTPOPLKIG Kiveng Yo Ty wteptotpot] (X1 = la) kan

ii) Tov Bgpelddovg vopov ™ punyovikig (EF = Mmaen).

IHap’ 6Aha 0VTA, PTOPOVUE VO VTOLOYIGOVHE TNV TOYVTNTO TOV KéEVTpov pdlac amd tnv A.A.MLE. kou otn
OLVEYELN PUE amalotr] xPOVoOV amd Tig eEI6MGELS TG KIVIIHOTIKG (Vem = Ocmt Ko S = %acmtz) va vToAoyicovuE

™V EMTAYVVOT] TOV KEVIPOU pdlag. Puoikd, 16V0VV 01 6YE0EIS PETAED TOV PEYEODV TNG RETOPOPIKIG KoL
TG TEPLOTPOPIKNG Kivnong (Vem = ®R , dem = aR )



Zrypaio woyvg ovvaun
Yriymaio woyvg ovvaung ( pomig ovvaung, i ypovikog pvOuds petapfoing épyov dvvaung, 1 YPovikog pvOuog
petafoing épyov pomiic)

. . . . , . . . dA ] . , ,
Eivatl yvooto 6t1 o ypovikdg pubuog petafoing evog peyéboovg A eivon v Xmv mepintoon tov épyov dvvaung (M
pomg 6vvaung) o ypovikds puBuds petafoing vmoroyiletor g e&ng:

Am6 tov Tomo W=10 éyovpe:

aw dae dae
W=t0>—=1-— KO ETTELON o=—
dt dt n dt

aw

T Gl P=1-0
Méon Loyvg dvvaung (1] pomig dvvaunc)
Av pia 60vapn og ypdvo At €xer mpocpépet £pyo Woy, tOTE 1 pLéom 1006 divetar and Tov TOTO:
WO/l
At

=

PoOpég petafoins KivnTikNg EVEPYELNS 0TI OTPOPIKI] Kiviion

Ouota pe Tpv, o ypovikdg puouds HeTaPOANG TNG KIVNTIKNG evEPYELNG LToAoyileTol ¢ eENG:
dK _ dw,; _ dK

dK:dWO)_ Z)EZ at EZPOA
L
dt =2T"W

OeOpNpa £PYoOV - EVEPYELNG 6T OTPOPLKT] Kivnon

Eival yvootd 011 0t petagopikt| Kiviion 1o €pyo tov duvdpemv oyetileTor Gueca pe T PETOPOAN TNG KVNTIKNG
EVEPYELOG TOV GMOUATOS, VPPV pE TN oyéon: AK = W Tlowr etvan 1 oxéon g HETOPOANG TNG KIVNTIKNG EVEPYELOG
€vOC 6TEPEOD KL TOL £PYOV TMV SVVANEDY GTN GTPOPIKT Kivnon;

H pomn pog dvvapng petadArel TNy KIvnTiki EVEPYELX TOV TEPIGTPEPOLEVOV GTEPEOD KATd TOGOTNTA {61 e TO €pYO
™G. AV GTO 6TEPED OICKOLVTAL TOAAEG POTIEC, TOTE TO GAYEPPLKO AOPOICHUA TOV £PYMOV TMV POTMV TOL AGKOVVTIOL GTO
oTEPEO 160VTAL LE TN HETOPOAN TNG KIVNTIKNG EVEPYELNG AOY® TTEPLOTPOPHG TOV GTEPEOV:

— , 1 2 1
AKnp=Wa 1 Slofg — Slwgey = Wor

Oedpnua épyov - gvépyerag ot cVvOeT Kiviion
AK =W,

, (1 2 1. 2 1 2 1. 2 _
n (E Mugm rer + Elwrs}\) - (EMucm,otpx + Elwapx = Wpa

omov:
M: péla otepeov (kg)
I: pon] adpdvelog otepeod ¢ Tpog eAeVOepo A&V TEPIGTPOPNG TTOL JEPYETAL OO TO KEVTPO HALog
(kg-m?)
W ouvoAko £pyo duvauewv (J)

, , , , e , (M
Ucm,apy » Uem,zen: OPYLKT] KOUL TEAIKT] TOXVTNTO AOY® LETOPOPAS TOV GTEPEOD (?)

, , , , . , , (rad
Wapy , Drers OPYLKT) KO ts?»ucn YOVIOKT TOYVTNTO Xoyco TEPLOTPOPT|G TOV GTEPEOL (T)

e XNV KOAION €VOG OTEPEOV, 1 OTOTIKY TPIPY| T;T dgv TPOGPEPEL, OVTE OQAIPEL UNYAVIKY EVEPYEL O10TL
aokeiton 670 (oTypoio akivnto) onueio enaghg pe to odoctpopa: Wy = 0.

e XTNV KaTtakOpLET Kiviom €VOC Y10-Y10, TOL OTTOIOL TO VIO EIvaL aKAOVITO GTEPEMUEVO GTNV eAeDBEPN Gipn
TOV, 1 TOGCT TOL VN LLOTOG N &ev TPOCPEPEL, OVTE OPUIPEL UNYOVIKT gvépyela d10TL aokelTol 6To (oTryuoio
axivnTo) onueio eraeng ToL KLAIVOPOL TOV Y10-Y10 LE To eAevBepo vipa: Win=0.





