Kvkiikn xivyon

T mpénet va E€pet évog pabntig mpv apyicel vo ddAcKETOL TV MnyaviK) oTEPEOD, OO TV
KUKAKT Kivron vAIKoD onpeiov, tnv omoia d1ddytnke 1 Oa Empene va d1daytel oty A Avkeiov.

"Eva vAikod onueio extelel kokMkn kivion oe optldvtio eminedo, Le aktiva R yopw and 10 on-

peio O, 6mwg 6To GYNLLaL.

[Mog pmopovpe vo, HEAETHGOVE TNV Kivnon Tov VAKoL onueiov; Me 6o SlapopeTikods Tpo-
TOVG:

1) Me ypijon ypouuik@y ueycdmv.

[Mowa givar avtd; To pnkog Tov T0E0L OV JAYPAPEL GE KATOL0 YPOVIKO SLUCTNUA, TOV pLOUO
UETAPOANG TOV PNKOLG TOL TOEOL QLTOV, TTOL €ivol 1) TAYVTNTO TOV VAIKOV Onpeiov, Kol TOL
pLOLOL peTafoAng ¢ TayxOTNTAC TOV, ONANSN 1 EXLTAYVVCT TOVL.

AvoQepOEVOL AOITOV GTO TOPATAVED GYNHO, 0V TO oo o€ ¥povo dt petakiveitarl amd tn Béon
A omv B dwaypdoovtag to 16E0 ds, opilovpe v TordTNTA TOL (TOV 0T €dM Ko TEPQ Bl ovo-
UACOVE YPOLUUIKT TOXDTNTA) OO TNV OYECT:
. ds
b=
dt
H ypoppikn tayvmtoa ivol Tdve 610 eMmedo NG KUKAIKNG TPOYLAS, EPATTOUEVT] GTOV KOUKAO
(mpaypo Tov onuaivel KABeTn oV axktiva oe kdBe onpeio).
H toydtrto tov vAkod ornueiov o€ po Kok kivnon petofdiietor ITANTA. Akoun kot av
TO HETPO NG Tapapével otabepd Ba adhdlel | katebBuvon g, apov Ba elval TavTa EQOTTOLE-
V1| TOL KOKAOL. XVVERMOC TAvTa VITAPYEL EMLTAYLVOT). Opiletal amd TV YVOoT 6YEon:
. do
i=-—
dt
Evo 1 xatebBouvon g gival Tpog 10 e6mTEPIKO UEPOG TNG KVKAIKNG Tpoylds. H emtdyvvon av-
T petafdAlel Kol To PETPO Kot TV KatehBvvon tng ToydnTas. Mmopovue AouoV va. avaAD-
GOVE TNV EMTAYVVOT AVTH G€ dVO GLUVIGTMOGEG. Mia otn dievBvvon g TaydTTag, 1 omoio Oa
UETAPAAAEL TO HETPO TNG TAYVTNTOG KOL Uiot KAOETN TNV TAXOTNTO LE POPA TPOG TO KEVTIPO TOL
KOKAOV, 1 omoia petadAiel TV kKateLBLVOT TG TAYVTNTOC.

H ouvvictddoa o, mov ivar kdBetn otnv axtiva ovoudleTol EMTPOYLO EMTAYVVON KOl OV EXEL
v 101 katevBuvon pe v taydTa Oa eivar vrevbovn yio TNV adENomn Tov PETPOL TG TaYD-
mrog (emrayyvvopevn kiviion), evod av €xel avtifen gopd, Ba peudvel To PETPO TNE TOYXVTNTOGC
(emBpadvvouevn kivnon).

H ocuvvioct®co o, ovopdletor KEVIPOROAOG EMTAYVVEN TO PETPO TNG Omoiag SiveTol omd TV
eElowon:



Na tovicovpe 0Tt 0wt gVBVVETL Yo TNV CAAOYT] TNV KATELOLVGT TNG TOYVLTNTOS, EIVOL QLT
IOV KPATE TO GO0 GE KUKATKT TPOYLd.

Eivon mpogavég 6ti yia £xel To copa emTdyvvoT, Bo TpEMEL va dEXETAL KAl AVTIOTOLYN GLVICTO-
pEVT SUVOLN, COLPOVA LLE TOV dEVTEPO VOOV TOL Nevtwva. Anhaodmn 1 cuvietapévn Ba £xel v
KatehBvvon NG EMTAYVVOTG Kol CUVETMG Kot vt B pwopovoape vo Ty avaADcovUE ETioNg
6€ OVO CLVIOTMOOES, Mo EQUTTOUEVIKN ZF =m-a, Kol Lo TPOG TO KEVTPO TOV KOKAOV, TNV omoia
Aéue kat kevipopdro dovoun, ZFr=m-a,.

2) Mg yprion yoviakdy ueyedov.

Av 10 VAIKS pog onueio petaxveiton amd v 0éon (A) ot 0éon (B), n emPatikn axtiva (n
axtiva mov divel kdbe otyun ) B€om ToL KivnTov) daypdpel T emikevipn yovio dO. T'vaopi-
Covtag Aowmdv T yovia mov dtaypdeet To Kivntd yvopilovpe kdbe otrypn kot v 8€om Tov.
Mmopovpe Kot €00 va opicovpe Tov puBuod e tov omoio petafdidetal n topamdve yovia. To
péyebog mov mpokvmtel ovoudleton 'wviakiy tayvTyra. Avt ivarl kaBeTn 610 EMinedo TG Kv-
KAMKNG TPOYLAG, 6TO KEVIPO TOL KOKAOV, HE @opd ov kabopiletar amd Tov Kovova Tov deE100
YEPLOV, OTMG GTO GYNLLAL:

Kot to pétpo g omoiag Oa iva:
do
0=—
dt
ue povada pétpnong to 1 rad/s.
Av petafdiieton 1 yoviokn tayxdtnta, tote opilovpe to pubud petapfoing g, Tov omoio ovo-
pnalovpe yoviky emtdyvven:
_ da
aywv =,
dt
H yoviaxn emtdyvvon elval eniong kdBetn oto eninedo g KVKAKNG TpoYLdS 6TO KEVIPO TOL
KOKAOV, EVOD 1 QOpA TG pmopel va givar idta pe v Qopd g yoviakng tayvtrag (oy.1) 1 a-
viifetng Qopdg (oy.2). XNV TPAOTN TEPITTOGN 1) YOVIOKT TOyOTNTO TOV GOUATOS avEdveTon (e-
TTOYVVOLEVT] KivI|oT) eV oTNV 0ghTEPN HeldveTol (emBpadvvopevn kivion).
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3) Iloc ovviéovrar to mapardve usyéln;
H enikevtpn yovia dO kot 1o avtictoyo unkog tov t0&ov 6to 0moio Paivel cuvoEovToLl e TNV
oyéon:

ds
do=— (1
R (1)

MMopatnpeiote 6T N yovia eivar adidotato péyebog, cvvenmg dev €yl povades. Katoypnotikd
KoL Yo AOYOUG S1EVKOAVVONG HETPAUE TIC Yovieg o€ rad, 6oV dtav Lo emikevipn yovia Paivel
o€ T6£0 e unKog 160 pe v axtiva Tov KikAov, Aéue 0Tt gival ion pe 1 aktivio (rad).
A6 v (1) ko doviebovtog e péTPa Taipvovpe:
ds=d6-R —
ds_do
dt dt
v=0'R (2)

IIpoocéEte 6t M oxéomn (2) cvvdéel To PHETPOL TNG YPOUUIKNG KOl YOVIOKNG ToxvTnTag. Mnv Ee-
yVape 0Tt To Sravoopata sivor 0nmc Aéue acvpupata kédbeta. To va opldvtio To dALO KOTOKO-
pLEO, YOPIG Vo TEPVAVE 0o TO 1010 ompueio.
ITopaywyilovtog v e&icmon (2) maipvoupie:

@ — d_(() R >
dt dt
as:(’fyoav'R (3)

BA\émovpe 611 to dv/dt givar o puOpog PETABOANG TOL PETPOL TNG YPULUIKNG TOYVTTOG TOV GUV-
déetan e v emrpdya emitdyvvon. Ilpocoyn Lowmdv kar 1 oyéon (3) cvvdéel emiong Ta péTpo.
NG EMTPOYLOG KOl TNG YOVIKNG ETITAYVVOTG.

4) Avo gbr0leC KOKAIKEC KIVIGEIG.

A) Opoi) kKK Kiviion:

Av 10 VAIKO pog onueio otpépetotl e TaydTnTa otafepol péTpov, tote M Kivnon ovoudleton
OULOAT, KUKAIKY] Kivnor. AAAG TOTE dev Ba LITAPYEL EMTPOYLO EMTAYVVOT) KOl B0 UTOpOLSALE VO
YPOWYOLLLE:

ds ds
v=—=—>
dt At
As=v-At ko av t=0 kot s¢=0 Ba elyape s=v-t
'H avapepopevol e yoviakd PeYEDT, apov N YPOMK: TayxdTnTa £XEl oTafepd UETPO, Ol TV
oyéon (2) TpoKOTTEL OTL KO TO HETPO TNG YOVIOKNG TOYVTNTAG TOPAIEVEL aTaBEPD, OTdTE AVTI-
otoryo Bo Eyove:
dg 40
w=—=—>
dt At
AB=w-At xar av t,=0 kot 8;=0 B eiyope ko 6=wt (cog Bvpilel tinota;).

B) Opora perofariopnsvn KukMki Kivinon:

Av 0 puBudc petafoAng TG YPOUUIKNAG TaxOTnTog eival otafepdg, dnAadn o, =ctabepn Kol
YOVIOKT ETLTOYLVOT ivorl otabepn, Onmg Tpokvmtel amd tn oyéon (3) kou 1 kivnon Oa givon gite
KUKAIKT] OUOAG ETITAYVVOUEVT|, EITE KUKAKT OUOAG ETPBPpadvvOpEVT Kol TOTE:
Ta ta ypoppukd peyébn Ba 1oydovy o1 YVOoTEG HoC OYECEL Y10, TO LETPO TNG TOYVTNTAG KO Y10
TO UKOG TOL SLOVLOLEVOL TOEOD:

V=gt st Kol As=vptt s agtz.



Evo 6cov agopd ta yoviokd peyédn o Exovpe:

do Aw

aywv =, =

dt At

O=0)E Oy At KoL av t=0 BoL Exovpie:
O = 0 + Oyt (4)

Av T€l0g KAVOLUE TN YPAPIKT TOPACGTACT TNG YOVIOKNG TOYVTNTOG OE CUVAPTNON LE TO YPOVO
(Y1 TV emtayvvoreEVT| KivioT)) TOIPVOVLE TO TOPAKATM LAY POLLLLOL:

(DA

Q]

AB

>
>

t

om0V 10 gUPaddv Tov yrpilapiopévon Tpameliov eival apOunTikn 6o pe TV yovio:

w, +wt: w, +w, +aywvt
2

Kot v 0,=0

40 =

—>

1
0 =w,t+ > aywvtz
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