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PIBUKO-MATEMATHUYHI JOCHIJUKEHHA TEXHOI'EHHOI'O CTAHY
CKJAJJHUX EJEKTPOMEXAHIYHHUX OB'€KTIB

Enexrpomexaniuyni  cucteMmm 1 TpaHc(OPMATOPHE  YCTaTKyBaHHS
MPEICTABILIIOTh COOOI0 OBONI CKIAJHI KOHCTPYKTHBHI pinieHHA. Bonn
CKIAJAOTHCA 13 AKTHBHHX 1 HCAKTUBHHX CICMCHTIB 1 KOMIUICKTYFOUHX, IMO MiX
COOOF) TOETHYIOTHCSA TOCTIIOBHO-MAPATICIFPHUME 1 TMAPaJicIbHO-MOCTi TOBHIMHA
cxemMaMu. BoHHM mpeacTaBisiOTH COOOK0 CHHTE3 OLNBIN HAMIMHUX CTPYKTYD 13
MCHII HCHAMIHHUMH CICMCHTAMH, IO MPSACTABILIE JOBOMI CKIATHEC TCOPCTHYHE i
MPAaKTHYHE 3aBIAAHHS 3a0e3NeucHHs HAIMHOCTI ycratkysaHHs [1-7]. E3api ta
[Ipomman 3amMpOMOHYBAIA MIKABHH CIOCIO 3HAXOMKCHHA TAaK 3BAHOI «BEPXHBOI» Ta
HIDKHBOT» MEX OI[IHKM HATIHHOCTI TAaKUX CTPYKTYp [5-7]. Takuit miaxia nomsrae
Y BBCACHHI MOHATH CHCTeMmH (coherent system), MiHIMAJTBHHX IUIIXIB Ta
MIHIMATBHHX TIEPEPi3iB CIONYyYCHHS HAMIHHWX Ta HE HANIHHUX CICMCHTIB.
BepxHili map mpeacTaBie MEPepi3 CYKYMHICTh CICMCHTIB, HaAifiHAa PodoTa AKHX
3a0e3neuye poOoTy O00’€KTa TPH HOMIHANBHHUX PEKUMAX HABAHTAKCHHA 1
3a70BOJBHSE 3aIUIAHOBAHIN HaaiitHoCTL. HYpKHIN map mpeacTasiie co00r0 mepepis
CYKYIHOCT1 CJIEMEHTIB, BIIMOBA SIKHX TapaHTY€ BiAMOBY 00’ ekrta. Takmil mimxin
OILIHKH HATIHHOCTI 00’ €KTa CKJIAMHOI CTPYKTYPH JO3BOJIIE OTPHUMATH AHATITHYHI
3aJ€KHOCTI MK OYIKYBAaHMMH ITOKA3HHKAMM HAIHHOCTI, OCKIIBKH OTPHMATH
TMOBHY MOJCTh HATIHHOCTI OTPHMATH HE MOXIHBO [4-6]. SIKIIO IHTCHCHBHOCTI
BIIMOB OKPEMHX CJIEMCHTIB 3aJ€)KaTh BiX PIBHA HABAHTAKCHb, TO IIPH AHAII31
JOBOJHUTHCSI MAaTH CIPABY 3 HEIIHIHHOIO MAPKIBCHKOK MOJCIUIO «3arudem», sKa
V3arajpHIO€ MOJEI B CTICIIAbHUX 331a49aX MECAUIUHH Ta SIICPHOI (Pi3HKH.

PosrmaremMo  Momenr  O¢3BiIMOBHOI  POOOTH  ACAKOTO  CKIIATHOTO
VCTATKYBAaHHA, IO CKIANAETHCA 13 BHMATKOBHX 1 OJHAKOBO PO3IMOTIICHHX
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MOKA3HWKIB HAMINHOCTI, O 3a7m0BombHAE aeskidt Qymkmii F@), mo wmae
Ocsmepepery mepmy moximny SV Bumagky KOMM TCXHOTCHHI PH3HKH
MOTPeOYIOTh 3aMiHM ACSKHX CICMCHTIB 32 Ay;Ke Majl TEPMIiHM 4acy, TO CEpemHs
KUTBKICTh 3aMiH (peBi3iH) 3a d1ac [0,£) moxmBO BH3HAYHTH HACTYITHUM
PIBHSHHSIM:
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Ane mogis X2 1} o3nauae, mo L:fk } (innexc K o3mHauae yeprosicTs
BiIMOBH).

BHXOIMMH i3 HE3ATCKHOCTI HACIB Sk, MOYKIHBO MPSACTABUTH  PO3IIOALT
HMOBIPHOCTEH iX CYMH B HACTYITHOMY CITiBBIJHOIICHHI:
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P Focti=| FEP0 —DdF@ = FOw).
{g = } "[ e 3)

60 inaxme ivogipricTs i) BusBuThCs ax PIX T = 13- PIX) =1 + 13
Ha mizcTasi Takoro mpeacTaBicHHs momid pismsmEs ama U moxxmueo
NIEPENHUCATH B HACTYITHOMY BHIJISIII:
g -
U@ = Y iPty= Y. FO.
) i=1 “

Bpaxosyroun (pi3Hko-MaTeMaTHYHE TIyMAYCHHA MPOLECY, MO PO3TIATAEMO,
B AMHAMIYHOMY PO3BHTKY, TO HOTO OIIbII PALliOHAIBHO 3aMHCATH B iHTCTPAIBLHO-
mudepeHmidHii hopmi

U@ =F©+ [ Y F ¢ -ndFe = Fct)+fUct —DAF@,
i=z (5)
3 TOUKH 30py Teopil HAMIHHOCTI I TEXHOTCHHHX BHUKJIHUKIB TaKe IHTEIPO-
Ju(epeHIiiHe PIBHAHHS, SIKC HA3UBAETHCS PIBHAHHIM BITHOBICHHS.
[MpomudepeHuiroBaBmy 32  OOWABI YACTHHH OCTAHHBOTO PIBHAHHA 1

spaxysasmm, mo UOf =0 orpumaemo

¢
@=u(f)=fff)+f u(t — Dfdx.

dt (©6)
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CKOpHUCTABIINCH NICPETBOPCHIAAM Jlammaca, OTpUMY €MO HACTYIIHY CHCTCMY:

Fron— [ et o — [ a5t
f(s)__[1 e=stfihdt, U(s)__];e Uctydt, @

TSy = re-stuct)dt, F= re-stF (t)de.

Ha mincraei TeopeMu PO KOMIOZHMIIIO (Di3MKO-MATEMATHYHHX ITPOLIECIB
OTPHUMAEMO

l_](s):Lf) Ta ﬁ(s):Lf).
1-f& 1-f® ®)
Amnaniz MPHUBEACHUX PiBHIHB TOKA3YE, mo KOJIH

A

) = Ae~Mt, t=0, ald=-,

! s’ tomy U@)=A1 TIle o3mawae, mo mpu

HCOOMCKCHOMY 3pPOCTAHHI iHTEpBANY HYacy B MEXaX, IO PO3TITAIOTHCA TPH

JOBITBHOMY PpO3MOILNI HMMOBIPDHOCTEH wuacy O€3BiIMOBHOI POOOTH KOKHOTO

06’exra yerarkypammg T =FO=PE=t)
YMOBH:

Ma€ MiCIC HACTYIHI TPaHHIHI

li -,
o € MR 9)

ne MI1 _ yaTemaTiyHE O4ikyBAHHS BHNATKOBOI BETHIMHHE & -

- Uity 1

JowinsHo BigzHauwmTH, mo Kokc ta CMiT BHBYANIM TaKy CXEMy 3aMiHH 3a
YMOBH, MO OKPEMi 3pa3Kd MAKOTh Pi3HI po3monimn. JHKEBEIT ACIO YCKIAAHHB
MOJCTb, BBIBIOIM iHTEpBaX 4acy [~7,0l. mpoTsroM SIKOTO HEBIZOMO TOYHO CTaH

3paska ycrarkysaums. Skmo PiIT) - iivoBipHicTh BUHEKHCHHS TouHO | aBapiii, a

OTXeE, 1 3aMiH Ha IHTEpBaNI [0,£) 3a YMOBH, IO OCTAHHE CIOCTEPEIKCHHA CTAHY
3paska 3aiCHIOBANIOCS ¥ MOMCHT ~T , TO

Pty = J: fandx,

t
Ptimd = | fFoImFett — xloddx.
(10)

Pytiny= [ foanPy,(t —x|0)dx, (i =23, -.).
o
me f@IDAT  _ jivosipHicTh TOTO, IO MEpIIA ABAPIA, MO CIOCTEPITA€ThCA, TCTA
BiTHOBJICHHS CIIOCTEPEXKEHb BinOyaeThes Ha imrepsanmi (LT +dL) 33 ymoBm, mo
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OCTAHHS ABAPIs Ta 3aMiHA O NPHIMHCHHS CIOCTCPSKCHD CTATHCS Y MOMCHT —T-
itmosiprocri £1 (1T} yTBOPrOrOTH MOCTITOBHMIA PO3MOLT, i TOMy

Y Pom=1,
i= (1D

npHoMy
Ui = Y Py,
1-=Z1 ' (12)

Slkmo BBeCTH MOABIITHE MepeTBOPCHHS Jlammaca

Fsh) = J; i J; "este Pt fmdtde, a3

{f(S) - J_“(p)}

sp)=———=.
7w p-s[1—f(p)] (14)

Ha mpaxTtumi pe3cpBYBAaHHA Ta MPOBCACHHS AaBAPIHHUX 3aMiH 3pasKiB
00JNamHAHHSA, IO BIAMOBHWIHM, TPHIYINCHHI NPO TE, INO 3aMIHA 3MIHCHIOETHCS
abCOMFOTHO HOBHM 3Pa3KOM, IO 3MCHIIYE MOKIHBOCTI OTPHUMAaHHA iH(OpMAIii
MPO HASBHICTH TECXHOTCHHHX (DAKTOPIB HATIMHOCTI (YHKIOHYBAHHS Ta TEOpil
BIZTHOBJICHHSI.

Bucuosku:

1. OTpuMaHi TCOPETHIHI AOCTIHKCHHSA 3a0C3MCUCHHS HAMIHHOCTI CKIATHUX
CICKTPOMCXAHIYHHX OO0’ €KTIB TOKA3adM, IO HC BCI TCXHOTCHHI BHKIHKH
BPAXOBYIOTBCS IS 3a0€3MEUCHHS TCPMIHIB HATIHHOTO (DYHKIIOHYBAHHSL.

2. JIo NpHUYHUHHO-HACTIAKOBHX (PAKTOPIB TEXHOTCHHUX BUKJIMKIB HEOOXIiTHO
BIJHECTH TOPYIICHHS TEXHIYHOTO 3aBJAHHS 1 TEXHIYHHX BHMOT 1O PO3POOKH 1
MIPUHAMAJTFHO -31aBATBHUX BUIPOOYBaHb, HAPUKIax [1,2-6].
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