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MATEMATUYECKOE MOJAEJIUPOBAHUE U UAEHTU®UKALIUA
AE@OPMAIIMOHHBIX CMEHIEHUM B TIOACUCTEMAX PEXYIIEI'O
NHCTPYMEHTA U OBPABATBIBAEMOMU 3AI'OTOBKHA

Poikknn MLH. (xag. «AIllI», JI'TY, 2. Pocmos-na-/{omny, Poccus)

[Ipy aMHAMUYECKUX UCCIENOBAaHUIX Ipolecca oOpabOTKH pe3aHHeM OoblIoe
3HAYCHWE UMEIOT MaTpHULbl KECTKOCTH  Ie(POPMAIMOHHBIX CMELIEHHHA TIOJACUCTEM
oOpabaTbIBaeMOM JIeTalll U PeXyILero HHCTpyMeHTa. [Ipuuém, 3TH MaTpHUIlbl ONPENEIIIOTCS
B TOYKEC KOHTaKTa WHCTpyMeHTa c 3arotoBkoil [1 - 3]. [lepopmarmoHHble cMeleHHS,
HapuMep, PEXKYIIEr0o HMHCTPYMEHTA OMPENENSIOTCS CIOXKHBIM MEXaHHM3MOM KOHTAKTHBIX
B3aMMOJICHCTBHI 3JEMEHTOB CYNIOPTA: MHCTPYMEHTAa C MEXaHU3MaMHU €ro 3aKUMa,
MOTIEPEYHOT0 CYMIIOPTa C HAMNPABJSIOMIMMH, PACHOJIOKEHHBIMH B IMPOAOJBHOM CYMIOPTE;
HAKOHELl, IMPOJOJBHOTO CYIIOpTa B HANPABIAIOUIMX CTaHKA, KOTOPBIE OMPEAEISIIOT €ro
HECYIlyl0 crmocoOHOcTh. Bce 3T mpeoOpa3oBaHus, JOMOJHEHHBIE BO3MOXKHBIMH
BpaIllCHUSIMA ~ KOHCTPYKTMBHBIX  3JIEMEHTOB, (opMupyroT ofmue JaegopManruoHHbIE
CMELICHHMS, BBIYUCIUTh KOTOpPbIE NMPAKTHYECKH HE MPEACTABISETCS BO3MOXKHBIM, TaK KaK Ha
ne(opManmoHHbIe CMELIEHHs BIUSIOT CBOMCTBA HE IMOJHOCTBIO 3aTSHYTBIX CONPSDKCHHUNA B
KOHCTPYKTHUBHBIX 3JIEeMEHTax. B CBfA3M C O3THUM JUIs ONpEnAeNeHUs MaTpHll KECTKOCTU
NPUHIUIHAIBHOE 3HAUYCHHE UMEIOT SKCIIEPUMEHTAIbHBIE METO/IBI.

B  Hacrosimem fokiame  paccMaTpUBAaeTCs  METOJHMKA — OKCIEPUMEHTAJIbHOTO
OTIpeNIeNIeHUs] DJIEMEHTOB MAaTpHIl KECTKOCTH TMOACHUCTEM PEXYLIETO HHCTPYMEHTa M|
o0OpabaTbIBaeMO# 3arOTOBKU. 3/1€Ch OTPAaHUYMMCS CITy4aeM OIIpeJIeJICHUS 3JIEMEHTOB MaTpPHII,
HarnpuMmep, B MIIOCKOCTH, HOPMAJIbHON K OCH BPAIICHUS IIMUHAECIS, TaK KaK UMEHHO B 3TOM
IUIOCKOCTH  (pOPMUPYIOTCS  (popMOOOpa3yomue ABMKCHUS WHCTPYMEHTA OTHOCUTEIBHO
3arOTOBKH, BIIMSIOUIME Ha TMapaMeTpbl TOYHOCTU H3rOTOBiIeHUs jetaneld. CylecTBo
HKCIEPUMEHTAIILHOTO ONPEACTICHUs HJIEMEHTOB MATPUIBl JKECTKOCTH 3aKII0YaeTcs B
CJIEYIOLLEM.

[Tycth W3MepuUMBI CHWIIBI, HampuMmep, ACUCTBYIOIIME HAa BEPIIMHY PEXYIIEro
uHcTpyMeHTa F ={F ,F,}', a Taikke ynpyrue ne(OpMallOHHBIE CMEIIEHHs BEPLIMHBI

MHCTPYMEHTA OTHOCHTEILHO HECYIIEH CHCTEMBI CTaHKa X, ={X,, X, ,} . Jlepopmannonnsie
T
cMerieHust X, ={X,,,X,,}’ ONPEACISIOTCA C MOMOIIBI0 HU3MEPHUTEIBHBIX MHUKPOMETPOB,
0a3a KOTOPBIX HAXOJUTCSA Ha HANpaBJSIONIMX CTaHKa. Hampapisromue cTaHKa CYMTAIOTCS
HenepopmupyembiMi. Kpome 3TOro, ¢ MOMOIIBIO TEH30JAaTUYMKOB, YCTAHOBJIEHHBIX Ha
PEeXYILIEM HMHCTPYMEHTE, OIpENeNsioTcss AeOopMalOHHBIE CMEUICHUS WHCTPYMEHTa
OTHOCHUTCIBHO KOpIlyca CyHIopTa X ={X,,X,} . OueBusHO, 4YTO CyMMapHbIE
neQopMallMOHHbIE cMeleHuss X, ={X,,,X,,} BKIo4aloT B ceba aepopMalMOHHEIE

CMEUICHUA X :{Xl,xz}T u ,ue(bopMauI/IOHHHe CMCIICHMSI BCEro CymnmopTa OTHOCHTEIBHO
Hecyllled cucreMsl. lIpowmrocTpupyeM METOAMKY Ha IpUMEpE OINpPEACIICeHHUs CyMMapHOH
MAaTpPULbI JKECTKOCTH.

PaccmoTpuMm neopManiuoHHble CMEIIEHHs], OOYCIOBIIEHHBIE ICUCTBHEM JIBYX CHII
FO={FP 0} u F?®={0,F?}. M COOTBETCTBYIOT HU3MEpEHHbIE Jc(HOpPMaALUOHHBIE

W _rx® y®7 (@) _ gy @ x @17
emerienust X P ={X ", X"} u X P ={X? X} . Torna cnpaBemniso

Xsc=F (1)
Xg 00 X3 0
X® 0 X ® .
e X = 51 12| - MaTpMia OKCIIEPMMEHTAILHO  OIPEAETEHHBIX
IX@ 0 x® o
>l 2
0 X 0 X3
. E_fE® (2T
nepopmarmonnsix cvemennit; F ={F".0,0,F,"} - pexrop = m3MepeHHBIX  BHeIIHMX

154



HNHXEHEP, Ne 11, 2010 r.

BBICOKO3®®EKTUBHOE TEXHOJIOI'MYECKOE OBOPYJOBAHHUE. ITPOBJIEMbI
IMPOEKTUPOBAHUA

o o o T
HOCTOSHHBIX 3HAYEHHMI CHJI, AEHCTBYIOMUX Ha pexymuii mHCTpyMeHT; € ={C1,C12,Cz1,Co0}
- BEKTOp MOAJEXKAIIUX OLEHUBAHUIO IIapaMETPOB MAaTPULIBI JKECTKOCTH YIPYTHUX
nedopmarmonHsIx cMerielt. Toraa mocie HECIOKHBIX MpeoOpa3oBaHuil MoIydaeM
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MHOTrOYHCICHHbIE YHCIIOBBIE TMPHMEPHI IMOKAa3bIBAIOT IMPABHIILHOCTH IMPHUBEIEHHBIX
3aBucuMocteil (2). B wactHocTH U3 (2) SICHO, YTO MPH YCIOBHH, YTO SJUIMIICHI JKECTKOCTH
COBIIAJAIOT C BHIOPAHHON cHcTeMOll koopamHAaT Xii=X{, =0, 10 ¢, =¢y; =0 Jns
(MKCHPOBAaHHOTO 3HAYEHHS MOJYJs BHEIIHEW CHibl M3 (2) moiydaeM MacCHB 3HAYCHUH
€111€22:€12 =C21, 1O KOTOPBIM  TIIOJIy4aeM OLIEHKH IapaMeTpoOB  KECTKOCTHU  IIO
MaTeMaTH4YeCKOMY OKUJIAHUIO M 3HAYCHUS UX AUCTICPCHH.

BrimonHeHHble  HWCCAENOBaHMS — TOKa3ald, 4YTO  JIMHEHHOe  mpuOImKeHue
MPEJCTaBICHUS YNPYrUuX Ae(POPMALMOHHBIX CMEIICHUH CIpaBeAIMBO IAJIEKO HE MPHU BCEX
BHEIIHUX CHJIaX, JEHCTBYIOMIMX Ha MOJCUCTEMY MHCTPYMEHTA U 3arOTOBKH. Tak MpU MajbIx
cujiaX, KOTOPBIM COOTBETCTBYIOT Maible JAe()OpMalMOHHBIE CMENIEHHsS, MUMEIOT MECTO
HETMHEWHbIE U3MEHEHUs AJIeMeHTOB Matpull x&ctkoctu. s cranka 1K62 sro amamazon
u3menenust cun B mpezaenax (0-50,0 xIN). Tlpu nanmpHeimieM yBEIWYCHHUH CHI 3JICMEHTHI
MaTpul] JKECTKOCTH CTAOMIM3UPYIOTCS UM OCTAlOTCd HEU3MEHHBIMH. [IpHHIMIUAIBEHO
AQHAJIOTUYHBIMU CBOIMCTBaMHU OOJAaJalOT M BIEMEHTHl MAaTpHIl >KECTKOCTH MOICHCTEMBI
3arotoBku. OnHAKo s YCIOBHH, KOI/la 3aroToBKa B IINMHMHIENE 3a)XKHMaeTcsi B TPEX
KYJIA4YKOBOM TaTPOHE JOMOJIHHUTEIHBHO OOHAPYKEHO MEPHOIUYECKOEe M3MEHEHUE 3JIEMEHTOB
MaTpHULbl )KECTKOCTH IO IIEPUOJAY BpallleHUs 3aroToBKH. llepronx 3TMX HM3MEHEHHU paBeH
Ty =1/3T (T - nepuon Bpamenus 3arotosku). IIpuuém, meproandecKue BapHAMKE MATpPHIL
KECTKOCTH BO3PACTAIOT IO Mepe MPUOIMKEHHUS TOYKH KOHTAKTa HHCTPYMEHTA C 3arOTOBKOMN
K LIITHHJEIIO.

He ocranaBnuBasich Ha JIeTalsAX, MOXKHO CJIENaTh CIEAYIOIINE BBIBOIbI.

1.Marpuiibl KECTKOCTH MOJICUCTEM PEXKYILIETO HHCTPYMEHTA U 3arOTOBKU 3aBUCST OT
BHEMIHUX cuil. Ilpu 3TOM HX u3MeHeHHs OCOOEHHO 3aMeTHbl Ha HayalbHOM JTare
YBETMYEHUSI CWJI. DTO CBSI3aHO C TEM, 4YTO Ha ymnpyrue aedopMalOHHBIC CMEIICHHS
paccMaTpUBaEMbIX KOHCTPYKTHBHBIX JJIEMEHTOB NPUHIMIHUAIBHOE BIUSHHUS OKa3bIBAIOT
CBOMWCTBA (PPUKIIMOHHBIX COCTUHEHUN OTIENBHBIX 3JIEMEHTOB. DTO HE MOJHOCTHIO 3aTSHYTHIE
COEIIMHEHUS, Ha KOTOpbIe OBLIO 00palieHo BHUMAaHKE BBIIIE.

2. B TeXxHOJIOTMYECKUX HMCCIEIOBAHUAX TPAAULMOHHO PACCMATPUBAIOTCS CKAJSAPHBIC
MIPEACTABICHUS O >KECTKOCTU KakK OTHOIIEHUS CWIBbI, JCUCTBYIOIIEH B HaIpaBJICHUH,
HOpMaJlbHOM K OCH BpAallleHHs 3aroTOBKHM, K COOTBETCTBYIOLIEMY Je(hOpMalMOHHOMY
CMELICHUIO B JTOM e HampasiacHUM. [Ipuduém Takas >KECTKOCTb CUMTAECTCS HEU3MEHHOM.
[IpuBenéHHble HCCIEAOBAHUS TOKA3ald, YTO Je(QOpPMAlMOHHBIE CMEIIEHUS, HampuMep, B
OTKHMAIOLIEM HAINpaBJICHUH 3aBUCIT HE TOJBKO OT CHJI 3TOTO HAMpPABICHHS, HO U OT CHJIBI
OpPTOTOHAJILHOTO HAINpPAaBIEHHUA. DTO BaKHO MPH NPOTHO3MPOBAHWUU BIMSHHUSA YHOPYTHUX
nedopmaruii Ha TOYHOCTH 0OPAOOTKH, a TAKXKE B CUCTEMAX YIPABJICHUS TOYHOCTHIO.
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