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AHAJII3 AtrHAMFIHI4X IIAPAMETPIB PJ'XY OI3IIqHOIO OCqIIIqTOPA
3 3AAAHOK) EHEprr€ro HA ocHoBr EIIEPTOTHOOPMAIUiTHOTO m,ryOAy

nocna osw npo6nenu
lJnponHfi nr'ao Hay(oB'rx i npaxT,rqmx 3a-

BAaHb noB'8aHr.ti 3 ocuurroroqrnr, .r npoqecaMn.
He 3Baxarcqu Ha r!e, reopis KornBalrB rK qiricHa
o6nacr! rpuknaAHoi nayku, noB''3aHoi 3 Obnq-

npo4oBxy€ po3BuBarricr B
Hdnpevi Mo[enqrBaHH, HenrdrrHrfx i{onr]saHh. pir,
Horo pory 36ypeH6 3ir peryrfpHlrx i o4rr{nqHxx
lnruBiB. Oco6rrjBlji inr€pec niAqac po3!'8aHHt
3aaaq aHanby konnlarEHrx qpoqeciB c.raHoBrrb
3aBAasHr B'l3naqeE'lr napaMerpiB ohuqsux crc,
reM 3a 3apeecrpoBanrMn rapaMeTpaMa ix pyxy
nicir oAlfl rr.rHoro 36'?eHHr.

OcHoBon BcLx Ko ixBHJr.( npoueciB . npocrxiJ
ocqurqrop. y crarri po3rrraatorbcr nl{ranHr,
roB'fiaHi 3 iHoopMaqiirHuMu oco6nuBoc-rfri'r,r 4u-
HaMrKr trpocloro 4rrrrqHoro ocur rq ropa toor. rrj
BAaer6cr BnrBuT u un xoM Btt(oDecraHHr eHepro-
iHoopMalrinHoro ni$oay !o aHanby noro dHeMa-
rtqHHx napa erpiB C).n l.o urr oco6n,rBocrcii .
re, rqo rpocropoBi i rnM.racoBi napaMerpr.r plry
OO po3rnrlarorlcr 3anexno BiA eneprii, qo Aae
voxn"B'crh porrq"ar orlevo asa aeporprrvi
aniraMi.rHi napaMerpn ocq]ljlaropa i,{acy i xopc-

AFMb Aocainrceab i nr6niKo4ii,
ptcRtqeELr supiweHHn 4i€i npoarcnlt

MeroAr.j MareMaruqHor o aBari3y ArlHaMi'rHrx
npoq€ciB oclrmropiB Marcrb HatIIIrpIne Bnno-
pxcraHHr ll 4l i e po3potueEoro o6racrro Mare-
Marrror [s]. 3oxpeMa, ko,rBaHHr.{acT, oI( y 3eM-
ni Ha3uBarcrb ceiicMirrHxMr xonnBar{HrMrl Bu-
B.reHrir Bry"rpnunboi 6yaoB, 3eM oi ropx rp),Hry-
erLcr ra BNBqeHHi Moaenet. I]pr !6oMy, KpiM qa-

cy }cryny RonruaHb Bia crpyr(Typ, rd omcyrcrbct
MorerrMuj BaxnlBo 3rnrr{ rycrngy i nptrffiicrb
cepeAoBnqa. Iocrirx€E ro ocq niropiB 3 Mcrom
po3B'naHHr o6epHeEoi 3aAaqi - Bn3naqelfln Macu
i nppurocri Koa,jBaHb ocunrnoprB.,rxi. rK otpeMi
,arqroxKl, MorerrcIorL cepeaoBnqe, 3a AonoMo-
rcrc erepro-iFoopMauinHoro niaxoAy [6] npt'cBr-
qeHa rrr po6o, a. Ha3BaEi napaMerplr Bnna'rarorb
rycT ffiy i Buaxicrb no xpeHHr rBnn}, iHuri Oi-
3n.rHi napaMerpn cepeaoBnqa, rKi 3oKpeMa
nos'naHi 3 HaQrora3oHocHicrro [7, 8].

Ilocmwo,ka iqda44tt
ma6 'ad amepiat! do.riAneeuHt

ObrErui ocqurrrop niArop{AkoBa.rmii 3anoHy
36epexeHru eHepriil

(6)

6 = T+U,

T= m*z Il =1"*r22'
Ocdnbnr.r Brr).rpnrM crpyxrwa +i3nqHUx Be-

nxcxH m! p AeBiEoMa, a Bonu e c(raroBlrMH na-
paMerpaMn eneprii, ro 3a eEeproinoopMaqiiHlrM
rinxoAoM ui B€nHsnBr qeAcraBmror6cr qepe3
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{J)dt
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y crarri po3urAa€rlcr nepllll{ji lunanoK, ArD

rxoro pirrrnux (l) na6ysa€ giqoMoro snrrsAy y
S-t npocropi (ryocrip-.rac)

dE' : rnx\ I Ltxx - 0. \5,
dr

3BiaKr oaepxy€Mo crcrer.ry alj4epeuqiairbHrix

I*=o
Imi + px = 0

3 BiAoMr.rMu po3B'*kaM,

l
lx 

= xo sin ort. trr'

Po3InrHeMo qeii Brnaao{ B efleproisOop-
Maur HoM) rpercraBneHHi E-S-rr€Hep. ir npocrip

Bnpa3ln{o Macy i npyxHicrE qep$ ereprilo
(2), roai piBHrHHr (5) MaruMe Brm'a

dE -2T ... 2U'-- .ii- ^\i-0. (8)
dt ;: ,2

cucr€Ma aiOepenqianHflx piBmHB y E-S-t rpeA-
craBneHtsi tsa6)Ta€ Er.rrrray:

fi =o
I1i ui ^ (e)I + -=Uli T x

Po3rnff€Mo po3B'BaHn-r apyroro quQepen-
rrianbrioro pilHrHsr B cncreMi piBnrHb (9) 3 ranx-
Mu noqarxosr.rMu yMoBaMr:

t=to; x=xo; i=Vo
roKqaaeMo i = xy,i = *y+x!. eupa:xuo

Apyre prBHqHHr crcrevts rs, qepe? y y BHrnrni

= tr =_I 
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Ae }irnoBiAno xiHerr.rHy i noreHqianbHy etsepr;rc
npeacraBrreMo y Brr.II'Ii:
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i+ay2 =0, (10)

(12)

x(co) =x".lim(a+1)r/" =x".e (14)

Arr WoBlt U=0 MaeMo po:r'rror
x(t) =Vo(t-to)+xo pvx B HenoreHrria-

n}rioMy npocropi.

ALs WoBn U = 1/ 2€ vaeMo po:s'g,rox

r U\ E
4e a=[t rT]=i - e'reprerlrqmai c.ras oo

P$B'r3r.oM pixHrEE (10) 6y[e iFrerpat Bx,qy
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+ v(t) = (l1.2)

trrqo a = vax - po3B'r3ox na ri,rpi:ry.
BrKoprcroB)m,{u noqarr.oBi yvoB, s rosui

anq oO:
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x
&'l' BrnaAr{y a = const Ap}'ro.o qroepenriam-
Horo piBrmrnr B c cr€Mj piBHr''E (9) 6ya€ iHrer-

-l Il:dx+C,=l - dt.-
'x ' rat+Co

nxcl = 1.ulat + col, =

"={("t*c")t'"

1.

Blfioprcro!)ro4{ noqarKoBi yr'{oBn B roq-
qi:t = to; x=xo; i = Vo, arcnavruo C1.
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3. AIr yt{oBn U -+ ( uaeuo posr'rsor

l1r r";
x(l) = '(^ e"' P)r\ ) nogHicro nor€'

Hqia&noMy rinep6odqHoMy npocropi.
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eHepzii icHye c6ot Qy'tKqit 3ttiHu Koopdu-
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OO s nocninHop noeqoro e$epzie'o dae
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Br3Hacaloqn cr i B :yuorrcr+p = I -b,.
o0 = o! . por" s:ox arr r2o) tapr br - 0 j Bi-

AoMIrt y Brrrr{i

(re.2)

x(t) =

ae B eHep, oiHOopMa'r rn HoM) poJ)n'liHHr Oi}r,rHrir
:uicr cr ; B nrcnavaetcs ran: o=T/€,
0=U/€.q.lrggunaads c[*B i d=p npa

e' =0.rfoloe' =l.ro r =d. s=B

Baa!o6,.u
CtriBBianolneHM (21)+(23) e ocHoBsnMu E-Sr
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EHeprnnqHe cnilBjaHoureHHr (24) niarBep-
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trx OO po3lnHpro€ po3yMiHrir BnacrxBocreii
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AEAJrtr3 AUHAMr{r{ECKn TTAPAMETPOB,4Bm(EHI4t @U3[Irf,CKOrO OCqI4JIJLfrTO}A
c 3A,[A-gHOfr fi{EPrl{Efr HA OCHOBE SHEPTOUHOOPMATUOITHO|O nO,ryOAA

B.H, Xapne ro, IO.[ Crapoay6, A'B. Kapn€8xo

B aaHnofi crarLe paccMarpnBalo, ct BonpocBl, cB$alrHbre c soBlnwr uHOopMaI&oHlGrMt, oco6eE-

nosrrMr anqaMrM ocrqr,arl{rop4 Rorophle yaaerc4 x3rrflfl! c rcnorMoBaHI'IeM 3HeprordroopMzdluolrEoro

fioD.oaa. IlpocrpaHcrB€rfl$re u KllreMm]{qeoKlre napaMerpH ocqunntropa paccMarpEBarorct B 3aBI{cI'lMocrI't

oT 3r{gprmr, qro aaeT lo3MoxEocTl' onpeaennTB al'IHaMl'qecrue napaMeTpEl ocqu,rn{ropa Maccy u xecr-
nocr6. Ocqurmropbr, ltcclreAyeMbte c noMorrBlo 3Hepro! {QopMarlt{oriHoro roEo,qa' ncnorb3}Iorct Ant pe-

uenur o6paraoii saAaw - orpereneHnx Maccll n }rlplrocrn ron€6atiri ocquff1':ropoB, xompHe, I€k orAerrE-

HHe Ueno.rxrr, Moaerr4pylor cpeay.

ANALYSIS OF DYNAMIC PARAMITERS OF MOTION OF PEYSICAL OSCILLATOR
WITH TIItr ENERGY SET ON THE BASIS OF ENERGY-IINFORMATIC APPROACH

V.M. KarPenko, G.P. Starodub, O.V. Karp€nko

The questions, related to the infoimative features of oscillator d)'namics, which succeed to be l€amed

with lhe use of energy-informatics approach, are examined in this article. The spatial and kircmatics param€ters

of simple oscillaior ar€ examined d€pending on energy that gives the possibility to d€fm€ the dFamic param€-

tels oaosci ator - mass and igidiry. Oscillators arc explorcd with the use of energy-infomatics approach with

th€ solution of invene problem - the determination of rnass and flexibiliry of oscilators' vibrations, which as

separate cnain lets model the m€dium.
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