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AOCHIAKEHHA 3MIHU HAIIPY?KEHO JE®OPMOBAHOI'O CTAHY AIVIAHKHA
NIA3EMHOI'O TPYBOIIPOBOAY BESKOHTAKTHHUM METO/10M

Kosryas JL.S., SIBopcbkuii A.B., Ouaiitnuk A.Il., JIntBuniok b.M.
leano-Dpanxiscokuil HAYiOHAILHUL MEeXHIYHUL YHIGepcumem Haghmu i 2azy

Bupimennss mnpoOiemu Oe3nekd Ta HaIIMHOCTI eKCIUlyartaiii TpyOOnmpoBIIHUX
CUCTEM € OJHHUM 3 MPIOPUTETHUX HAMPSIMKIB OYyIb-SKOi Jep>kaBU. 3aBlaHHA MOJSTae y
3a0e3Me4eHH] JOBrOTPUBAIOI MEXAHIYHOI CTIMKOCTI, HaIIMHOCTI Ta O€3MeKH eKCIuTyaTawii

TpyOONpoBiIHUX Mepexk. B ocraHHi poku mnpobieMa 3a0e3neueHHs HaAIMHOI 1
JOBrOTPUBAJIOI MEXaHIYHOI CTIMKOCTI MPOTSXKHUX 1HXKEHEPHUX CIIOPYJ BCE YacTille
PO3IJIAIAETHCS. B HAMPSAMKY OILIIHKHM 1 MPOTHO3YBAaHHS MPOLECIB, K1 MPOXOASITh y 3€MHIN
KOpi. 3riIHO CTaTUCTHKU aBapiiHOCTI TpyoOompoBoiB onybnikoBanoi EGIG [1] — 7,4%
NPUYMH BUHUKHEHHS aBapiil - reoJuHaMivHi mpouecu (MOLWIKOKEHHS TPyOOImpoBOIIB B
pE3yNIbTaTl AKTUBHOCTI 36MHO1 ITOBEPXHI: 3CYBH, CEJ TOIIO).

[Ipu nepetuni epo3iiiHux ¢popm penbedy HaQTOra30npoBoJaMu B HUX YTBOPIOIOTHCS
BUTMHU (3TUMHU), 30KpeMa, y BEpPTHKAJbHIA IUJIONIIMHI HAa KOPOTKHX Biactansx. Ilpu
MIJCWICHH] F€0JIMHAMIYHUX HANpYy>KeHb 1 30BHIIIHIX BIUIMBIB Ha TaKUX AUITHKaX MOXYTb
JIOKAJIbHO 3pOCTAaTH HABAHTAXKEHHS, CTUMYJIIOIOUM TOPYLIEHHS TE€PMETHYHOCTI 1
uuricHocti TpyoompoBoay. IlepemimieHHss oci TpyOONpoBOAY MNPU3BOAUTH 10 3MIHU
HaImpy>keHO J1e(OpPMOBAHOTO CTaHy, KpPUTHUYHI 3HAYEHHS SIKOTO NPHU3BOAATH 10
pYHHYBAaHHs METally.

AHani3 ICHYOYMX METOJIB BHM3HAUEHHs HaNpyXeHO-1e(hOPMOBAHOTO CTaHY
Ha(TOra3onpoBOAIB B YMOBAX Ie0JIOYHOTO PU3HKY [2] 1aB 3MOTY OI[IHUTH iX MepeBaru
ta Hemomiku. OCHOBHOIO  3aBaJIOK0  CTA€  BaXKO  JOCTYMHICTh  MiJ3EMHHX
Ha(TOra3onpoBOAIB AJi1 KOHTAKTHUX METO/(IB J1arHOCTUKH.

B pe3ynbpTati TeOpeTUYHUX JOCHIIKEHB 0YyJI0 pOo3po0JeHO METO/ BU3HAUCHHS 3MIHU
HaIpy>KeHO-1e(OPMOBAHOTO CTaHy MIA3€MHOI AUISTHKA Ha(TOra3onmpoBOAy 3a JaHUMU
PO MepeMillleHHs MEeBHOI MHOKMHHU TOYOK [3] Ha OCHOB1 pO3p00JIeHOT MaTeMaTH4YHOI
MO/Ielli poLecy AeQOopMyBaHHS MIA3EMHOI IUISTHKA TpYOONPOBOAY MiJl 11€10 Baru IPyHTY
Ta KOro pyxy.

B sikocTi BXITHUX JAaHUX JUIsl BA3HAYEHHS! HANPY>XEHb BUKOPUCTOBYIOTHCS 3HAYEHHS
nepeMillleHb MEeBHOI MHOXXHHHM TOYOK OcCl TpyOompoBoay. st 1bOro MOPIBHIOETHCS
BHU3HAUYE€HE Ta IMPOCKTHE MPOCTOPOBE TMOJOXKEHHsI HadTorazonpoBoay. BuzHaueHHs
MPOCTOPOBUX KOOPAUHAT OC1 HAPTOTa30MpOBOAY MPOBOAUTHCS O€3KOHTAKTHUM METOAOM,
BUKOPUCTOBYIOUM Cy4YacHI TpacoulyKadi Ta 3aco0u ri00aabHOr0 MO3UI[IOHYBAHHS.

[Ipu mopnenroBaHH1 mpouecy Ae@OpMyBaHHSA MIA3EeMHUX JUISHOK MAaricTpaibHUX
TpyOONpOBOAIB 33 JaHUMU TPO 3MIHY MPOCTOPOBOI  KOHpIrypamii ix oci
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cekyia: CmaHdapmus3sauyis, cepmudikauia i memposnoziyHe 3abesneyeHHsa HK i T4

BUKOPUCTOBYEThCS ~ MIAX1A, 3amponoHOBaHWM B [4] 10 HaI3eMHUX  JUISHOK
TpyOonpoBoAiB. B gaHOMy BUMaAKy 3 BUKOPUCTAHHSIM €KCIEPUMEHTAIbHUX METOMIB [5]
BHU3HAYA€TbCSI TEeOMETpUYHAa KOH(Irypariss oci TpyOONpoBOLY 3 JAESIKOI TOYHICTIO B
KOHTPOJBHUN MOMEHT 4acy.

JUiss  mpoBeleHHS JAOCHKEHHS oOpaHO JIHIMHY JAUISHKY MAaricTpajlbHOTO
razornpoBony «Ilaciuna-Jlomuna» Iy 500 Ha xMm 5.1, ge y 2010-omy poiii BigOyBcst 3CyB
IPYHTY, 110 CTBOPHMB CHJIOBHM THCK Ha TPYyOOMpOBiJl, BHACIIJOK YOr0 BUHUK PO3PUB
TpyOOIIpoBOY.

3a 1MoyaTKoOBE IMOJIOKEHHS TPYyOOIIPOBOAY MPUNHATO JIaH1 T€0JIE3UYHOTO OOCTEIKESHHS
npoBenenux [IAT «lIpukapnarrpancra3» (puc.l) y BUrIsSAl TonorpagiyHoro ImiaHy i3
HAHECEHOI Tpacow TPYyOONmpoBOAY Ta BIIOMICTIO KOOpPAMHAT OCI TpPpyOONpPOBOIY.

['eone3nuna 3MOMKa MPOBOAMIACH MICIS PEMOHTHHX POOIT BHACHIIIOK 3CYBY IPYHTY Y
2010 pori.

Bispunenns: Bispanenss: BiaxuneHHs:

X 0,13 m X 017 m § -0,08 M
Y +0,05 Y +0,07 +0,02
B z +os zwon B z +007 A
Pucynox 1- @pacmenm monozpaghiunoi kapmu 2e00e3u4Hoi 3i0MKU ROJIOHCEHHA MALICMPATbHO20
mpyo6onpoeooy.

HaknaganusiM Ha mnepBUHHMM NpoduIb Tpacu KOOPAWHAT BUMIPSHOIO J1HCHOTO
MOJIOKEHHSI Oocl TpyOompoBoay Oynau ojepkaHl JaHi, HEOOXITHI [Jisi BHU3HAYCHHS
BEJIMYMHU  HAIPYKEHO-Ae(POPMOBAHOTO CTaHy TpyOOmpoBOoAy 3a  pPO3pOOJIEHOIO
METOIUKOIO.

3anponoHOBaHa METOJIMKA J03BOJIMJIA B MPOIEC] JOCIIIHPKEHHS BHU3HAUUTH 3MIHY
HaIpy>KeHO-1e(OPMOBAHOTO CTaHy TPYOONPOBOAY HAa OCHOBI JAIMCHOTO MPOCTOPOBOIO
MOJIOKEHHS OC1 TaKoi KOMYHIKaIlli. JIoCTOBIpHICTh PE3y/IbTAaTiB 3aCTOCOBYBAHOT METOAUKHU
MiATBEPIKEHA Pe3ybTaTaMi TEH30METPUUHUX BUMIPIOBaHb HANIPYXKEHb B T1JI1 TPYOH.
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APPLICATION OF THE NEWTON-RAPHSON PROCEDURE FOR THE SEQUENTIAL
PARAMETER ESTIMATION USING POLYNOMIAL MAXIMIZATION METHOD
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The peculiarity of the statistical problems arising in the diagnosis of the technical
systems and technological processes condition is that the analysis is carried out not on the
basis of the fixed volume samples processing, but by the formation of statistics from data
that are successively derived from the object of observation.

In this research, the problem of estimating the displacement shift parameter is
considered, which can also be interpreted as determining the value of a constant
component, provided that there are additive random measurement errors. It is known that
there are several approaches to solving such problem. The most optimal criterion for
accuracy is the use of Maximum Likelihood Method. However, its application requires the
availability of a priori information about the form of statistical data distribution law and
often leads to fairly complex computational algorithms. A robust approach based on
ordinal or rank statistics is also widespread, but its consistent implementation is also
characterized by significant computational resources. Therefore, in practice the most
commonly used - ordinary statistics in the form of arithmetic mean for a consistent
calculation of which there is a simple recursive modification. The main disadvantage of
this approach is that the dispersion of the mean arithmetic may significantly outperform
the effective values for the difference in the distribution of statistical data from the
Gaussian model.

One of the alternative approaches to statistical estimation is the Polynomial
Maximizing Method (PMM) [1]. This relatively new method is based on a probabilistic
description in the form of statistics of higher orders (moments or cumulants). In the paper
[2] the properties were researched and the efficiency of the PMM-estimates of the center
of symmetric distributions (arcsines, uniform, trapezoidal, triangular) was analysed. It is
shown that the estimation of the arithmetic mean is a partial case of PMM-estimation with
polynomial degree p=1. An increase of a polynomial degree within non-Gaussian
statistical data patterns allows us to reduce the estimate variance of desired parameter on
the basis of taking into account the higher orders cumulative coefficients values. A
characteristic feature of PMM is that the algorithm for finding estimates reduces to the
solution of power equations related to the estimated parameter. The presence of a
developed apparatus of numerical methods for the root determination in such equations
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