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TEHJAEHIIAA PA3BUTHSA TPOIIECCOPHBIX U3MEPEHUI
IMAPAMETPOB CJIOKHBIX JIEKTPHYECKUNX CUTHAJIOB HA KOHEYHbBIX HHTEPBAJIAX

Ilonomapes B.A., [lonomapesa O.B., [lonomapes A.B., [lonomapesa H.B.
Hhicesckuii eocyoapcmeennviii mexnuueckutl yuueepcumem umenu M. T. Karawnuxosa
Honcesck, Poccuiickass @edepayuu

OmHo¥ 13 BayXHEHIIHX 337124 00eCTIeYeHHS TIOBHI-
IIEHUs KauecTBa MPOIYKIUH SBISICTCS IOJIy4YeHHE
TOYHBIX M JIOCTOBEPHBIX 3HAaHUH O COCTOSIHUH
0OBEKTOB, CBOMCTBAX SIBIICHHIA U MPOLIECCOB METO-
JIaMH U CPEICTBAMH H3MEPCHUM.

Ha mnpakTrke OONBIIMHCTBO pa3lUYHOTO poja
(U3MYCCKHUX BEJIMYHH, XapaKTEPH3YIOIIUX COCTOSHIE
00bexTa m3MepeHua’ B TOI MM MHOH TpeIMETHOIH
obmacTy, mpeodpasyroTcsl B Iporecce M3MEpEeHU B
HU(POBBIE DNEKTPUUECKHE U3MEPHTEIbHBIE CUTHAIIbI
(IDUC), mapameTpsl KOTOPBIX CONEp)KAT KOJIHYe-
CTBEHHYIO HH(pOpMaIio 00 M3MepseMbIX (Qu3ude-
CKMX BEJTMYMHAX ¥ (YYHKIHMOHAIBHO C HUIMH CBSI3aHBI.

Ha coBpemMeHHOM 3Tane pa3BUTHS H3MEPHUTEIBHBIX
1 MHQOPMALMOHHBIX TEXHOJIOT U IIPOUCXOJUT UHTEH-
CHUBHBII IIEPEX0/1 Ha METO/IbI M CPENICTBA, OCHOBAHHEIC
Ha MPOIECCHBIX NpsMBIX m3meperusix (I[IpIT) u mpo-
neccopHbIX KocBeHHBIX m3MepeHusx ([IpKM) mapa-
meTpoB LIDUC. D10 cBsA3aHO C TeM, UTO TaHHBIN BU
U3MEPEHHUIA® 00/1alaeT LENbIM PSAIOM IIPEUMYILECTB:
MaJbIM BpEeMEHEM H3MEpeHHUs, OoJbIneid (GyHKIHO-
HaJIbHOCTBIO, THOKOCTBIO, TNAITa30HHOCTHIO, TapaHTH-
POBaHHOW TOYHOCTHIO U UJI€aIbHON BOCIIPOU3BOIUMO-
CTBIO, a TAK)KE COXPAHEHHEM (B IOCTATOYHO IITUPOKUX
Mpeetax) MEeTPOJIOTHIECKHX XapaKTEPUCTHUK TIPH
W3MCHEHHH YCIIOBUH W3MEpeHUi (TeMIepaTypel,
BJI2XKHOCTH, JaBJICHUS U JIp.).

Ha cospemennom stane IIpIIA u IIpKU urpatot
KITFOUEBYIO POJIb B TIOBBIIIICHIH KAa4eCTBa BBIMTyCKac-
MOW TIPOAYKIINH, ¥ HAOIFOIACTCS MOCTOSHHOE PACIIIH-
peHHE Kak CIEeKTpa X MPWIOKCHHH METOIOB M
CPelCTB, TaK W CHEKTpa INpeJAMETHBIX olnacrteil, B
KOTOPBIX OHU MPUMEHSIOTCS.

B 3aBrCMMOCTH OT KOHKPETHOH IIPEAMETHOI1 001a-
cru LIDUC wumeror pasHylo WH(OPMAIMOHHYIO
MIPUPOTY.

Ilpu eubpoakycmuueckom QyHKUUOHATLHOM
OUAZHOCIMUPOBAHUU — MAWUH U MeXAHU3IMO8
BHOpALMH OT 3aPOXKIAFOIIUXCS Je(DEKTOB C TOMOIIIBIO

1 Q0BexT usMepenus — TeNo (pU3MUECKas CHCTeMa, Mpo-
Hecc, SABJICHUE U T.1.), KOTOPOE XapaKTepu3yeTcsi OAHOM
WM HECKOJIBKMMH U3MEpSeMbIMH (DPU3MYECKUMH BEIUYH-
Hamu (PMI 29 - 99).

2 M3MepuTesIbHBINH CHTHAJ — CUTHAJ, COJIEpIKAIUi KOJIH-
YEeCTBEHHYI0O MH(pOpMaLUio 00 u3MepseMol (U3MIecKoit
Benuunne (PMI 29 — 99).

3 Bun m3mepenuii — acTh 06JIaCTH H3MEPEHHUI, MMEIOIIast
CBOM OCOOEHHOCTH M OTIMYAIOIIAsICSA OJHOPOJHOCTBIO M3-
MepsieMbix BennduH (PMI 29 — 99).

4 W3mepsiembie mapaMeTpbl — (QU3MYECKHE BEIUIUHEL
HaWIy4yIIMM 00pa3oM OTpaXKaloIlHe KayeCcTBO W3AENUil
win npouieccos (PMI 29 — 99).
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JIATYNKOB BUOpAITVH MPEOOPa3yIOTCs B 6UOPOAKYCIU-
YecKuil INeKMmpU4ecKull CUZHa, U3MepseMsle Iapa-
MeTphr* KOTOPOTO MIO3BOJIIOT HPOBOJNTH
0e3pa300pHOE AUATHOCTHPOBaHKUE 00BeKTa [1].

B meouyunckoin komnsromepnoii ouaznocmuke
MIPOLIECCOPHBIE N3MEPEHHUS BPEMEHHBIX M 4aCTOTHBIX

mapaMeTpOB  INEKTPHYCCKUX  OMOMEIMIUHCKUX
CHUTHAJIOB  SIBJIAIOTCA  BaXXHBIM - HHCTPYMEHTOM
O0BEKTHBHOTO  OIIGHWBaHUSA  (YHKIMOHAIHLHOTO

COCTOSIHHUS YeloBeKa [2].

B naccuenpix 2uoponoxayuoHnsvix cucmemax
MIPOIIECCOPHBIE U3MEPEHHS ITApaMEeTPOB I'HIPOAKYCTH-
YEeCKHUX CHTHAJIOB UTPAIOT BAXKHYIO POJIb IIpU OOHApY-
KEHUN ¥ KJIacCU(UKAIMN HAJABOJHBIX U MOIBOJHBIX
Kopabeii [3].

Lenpto HacTosimel paOOTHL SIBISIETCS BBISBICHUC
TCHIICHIIMA Pa3BUTHUS IPOIECCOPHBIX H3MEPCHUI
napameTtpoB [[OUC B pa3nmuyuHbIX MPEeAMETHBIX 00a-
CTAX, UX CHCTEMHBIH aHaJM3 U MOCTAHOBKA aKTyallb-
HBIX 3a]1a4 B JAHHON 007acTH M3MEpEeHUH, KOTOpbIe
HMEIOT BaYKHOE HAYYHOE M IPUKIIQTHOE 3HAYCHHUE.

CHCTeMHBIN aHaIN3 NMPUIOKEHUH MPOIECCOPHBIX
m3meputenbHbIx cpencts (IpHC) napamerpos LIOUC
MIO3BOJISICT C/IENIATh CIIEIYIOIIHE BBIBOIBI:

> Bo-nepBbIx, U3MepHTENbHbIE Mpubops® JIKNA
BCErJa SBIIAIOTCS YaCThIO HEKOTOPOH U3MEPUTEIHHOM
cuctembl® (MIC), KOTOpbIE ABJIAIOTCS OOJIEE CIIOKHBIMU
TEXHUUECKHMU CUCTEMAMU.

» Bo-BTOpBIX, COBOKYIHOCTH mapamerpos [I1INC,
XapaKTEepU3yIONMX OOBEKT W3MEpPEHMs, IpHMe-
HsIEMbIE METOJIBI M CPEJICTBA UX W3MEpEHHs, TpeOoBa-
HUA K (YHKIHMOHAIGHBIM BO3MOXKHOCTSIM M METPOJIO-
TMYECKUM XapaKTepUCTHKAM M3MEPUTENBHBIX
pUOOPOB ONPENENAIOTCS, TIPEXK/E BCEro, 3a/1auyaMu,
cTosmuMH B enoM nepe MC, 1 ycaoBUsIMU pelIeHus
9THX 3a7a4.

B kagectBe mpuMepa, WIDTIOCTPUPYIOMIETO ATH
BBIBOJIBI MOXKHO TIPHBECTH OOOOIICHHYIO (DYHKITHO-

SCpencTBo M3Mepenuii — TEXHUHYECKOE CPEICTBO, TPE-
Ha3HAueHHOE A7 U3MEPEHUH, UMEIolllee HOPMHUPOBAHHbBIE
METPOJIOTMYECKUE XAPAKTEPUCTHKH, BOCIPOMU3BOAAIIECE U
(nm) XpaHsiee eIMHUNY GU3HIECKON BETHINHEI, pa3Mep
KOTOPO# MPUHMMAIOT HEM3MEHHBIM (B Ipe/ieNlaX yCTaHOB-
JICHHOH MOTPENIHOCTH) B TeUEHHE M3BECTHOTO MHTEpBasa
BpPEMEHH.

6M3mepuTenbHasi cMCTEMa — COBOKYIHOCTb (GyHKIHO-
HaJIbHO OOBEJUHEHHBIX Mep, U3MEPUTENbHBIX MPUOOpPOB,
HN3MepUTEIbHBIX IpeobpasoBateneii, 9BM u apyrux rex-
HUYECKUX CPEACTB, Pa3MEIIEHHBIX B PA3HBIX TOUKAaX KOH-
TPOJUPYEMOTO OOBEKTA U T.II. C LENbI0 U3MEPEHUN OTHON
TN HECKONBKUX (DU3MUYECKUX BEIMUYHMH, CBOMCTBEHHBIX
3TOMY OOBEKTY, M BBIPAOOTKH N3MEPUTETBHBIX CUTHAJIOB B
pasubIx nemsix (PMI 29 — 99).



Cemgu}z 1. HI)’MepMme]leble cucmemsl U npu6opbl, mexnu4deckue cpedcmea be3onacnocmu

HAIIBHO-CTPYKTYpHYIO ~ cxemy UWC  BuOpoaky-
CTHYECKOTO (PYHKIIMOHAIBLHOTO JHATHOCTHPOBAHHUS
00BEKTOB, pa3pabOTaHHYIO aBTOPaMH W Pean30BaH-
HYIO B YCIIOBHSX MPOU3BozcTBa [1].

Crienn¢pukoil KBa3UAETEPMUHUPOBAHHBIX U CIY-
gaiaeix JIOMC BO MHOTHX TPEIMETHBIX 007acTIX
ABJISIETCSI KOHEYHOCTh MHTEpPBAJIa M3MEPEHHSI U CIIOK-
HOCTb, T.€. HAINYHE B HX CTPYKTYPE CKPBITHIX MIEPHO-
JIMYECKUX, TIOYTH MEPUOAMYCCKUX M aHTapMOHUYE-
CKHX CHMTHAJIOB', U3MepsEMBIE IapaMeTphl KOTOPEIX,
KaK TPaBHJIO, U SIBISIFOTCS OCHOBHBIMU HOCHUTCIISIMH
UH(OPMAIIMU O COCTOSIHUU UCCIETYEMBIX OOBCKTOB,
CBOMCTBaX aHAIU3UPYEMBIX SBJICHHIA U MPOIIECCOB.

OtmetuM, uto ganssii kiace HOUC oTHocuTes K
KJIACCY CUTHAJIOB CO CMEUIARHON CIPYKMYPOIl, A3Me-
peHne mapaMeTpoB KOTOPBIX HOCHT CTAaTHCTHYCCKUI
XapakTep U B o0IIeit Teopun U3MepeHuii [2] mpaxru-
4ecKd He paccMaTpuBaeTcs. [y omucanus U u3Mepe-
HUS TapaMeTpoB 3toro kinacca JJOUC, tpebyercs:

» HCIOJIb30BaHKE HE TOJIBKO BPEMEHHOMN (hOPMBI,
HO M YaCTOTHOM W/WJIM YaCTOTHO-BPEMEHHOH (opm
npeacTapieHus (BKIIOUasi MPUMEHEHUE YaCTOTHBIX U
YaCTOTHO-BPEMEHHBIX MaTEMAaTUIECKUX MOJIENeN);

» pa3paboTKa TCOPETHICCKUX OCHOB IPOIIECCOP-
HBIX W3MEpPEHUIl MapaMeTpOB CUTHAIOB Pa3JIMYHOMN
CTPYKTYPBI ¥ HHPOPMAIIMOHHOM ITPUPOJIBI BO BPEMEH-
HOH, YaCTOTHOW M YaCTOTHO- BPEMEHHOI 00/1acTsX;

» pa3paboTka  COOTBETCTBYIOIIMX  METOJIOB,
amroput™oB 1 [IpHC, obecrieunBarOmuxX TOYHOCTB,
JINANa30HHOCTH ¥ BOCIIPOM3BOAUMOCTD M3MEPEHUIT BO
BPEMEHHOM, YacTOTHOM M YacCTOTHO-BPEMEHHOM
o0JacTsx.

Hcxonst 3 3THX MOJIOXKEHHH, a TaKoKe U3 onpese-
JeHMsl TIOHATHS OONACTH M3MepeHMit®, mo MHeHHIO
aBTOPOB HACTOsIIEH paOOoTHI, MPolEecCOPHBbIE M3Me-
peHHUsl Ha KOHEYHBIX UHTepBanax napamerpos LIDUC,

VK 535-3, 535.314

B CWJIy NPUCYHIIMX UM CIEIHU(PHYECKUX CBOHCTB H
3aKOHOMEPHOCTEH, BBIACIIIOIIMX HMX U3  0OIei
00IacTy WM3MEpPEHHH , CIEAyeT paccMaTpuBaTh B
pamKax omoenvroii o6racmu usmepenuit [4,5].

JarHyto 001acTh M3MEpeHHH IapamMeTpoB CIIOXK-
HeIX [[DVC Ha KOHEYHBIX MHTEPBAJax IMpeasiaraeTcs
0003HaYNTh TEPMUHOM «OOIACMb RPOYUECCOPHBIX
umMepeHuily, BbIICINB, NX, TAKIM 00pa3oM, 13 o0IeH
00J1aCTH NIPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUH.

OtmeTuM, 4TO BBOJUMOE B JaHHOU paboTe noHsa-
mue npoyeccHblX usmepenuii He caeayeT CMEIINBATh
C nouamuem UWUPpoevix usmepeHull, KOTOPbIC
HIMPOKO TPHUMEHSIOTCS B NPaKTHKE OOILIel TeopuH
nu3Mepenuit [2].
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PeHTreHOBCKHE JTydW IIHPOKO HWCHOJB3YIOTCS B
Hepa3pylIaomeM KOHTPOJie Uil IPOCBEYMBAHUS
00bekToB. ITpn 3TOM, Kak MPaBHIIO0, HICTOYHUK U MIPHUEM-
HUK W3Ty4€HHs PaclojiararoTcs 1o pa3Hble CTOPOHBI OT
00BEKTa, YTO HE BCErJa BO3MOXKHO peajn30BaTh.
AJbTEpHaTUBHBIM METO/IOM SIBJISIETCS MOTyYESHUE N300-
pakeHHs B 00paTHOPACCESIHHBIX PEHTTCHOBCKUX JIy4ax,

7 AHrapMOHHYECKHIi CHTHAI — TIEPUOIMUECKHIl CHTHA,
MPEeACTaBIAIOMUI co00il CyMMy OCHOBHOTO TapMOHHYeE-
CKOTO CHrHajma (FapMOHHYECKOTO CHIHAla HaWHU3IIEH
YacTOTHI) U HEKOTOPBIX €ro TapMOHHK (TapMOHHYECKUX
CHTHAJIOB 0oJiee BBICOKMX YacTOT, YaCTOThl KOTOPBIX
KPaTHBI YaCTOTE OCHOBHOTO TapMOHMYECKOTO CHTHAIA).

P KOTOPOM OOBEKT CKAaHHPYETCS PEHTTCHOBCKAM
My9YKOM, a OTPaK€HHOE W3Iy4YEeHHE PETUCTPHUPYETCS
JETEKTOPOM, PACTIONIOKEHHBIM CO CTOPOHBI MICTOYHHKA
u3nyueHus. HecMoTps Ha TO, 4TO 0OpaTHOPACCESTHHOE
PEHTTEHOBCKOE M3JIyUYeHHUE YXKe JIaBHO HCIIOJIB3YETCs B
TEXHHKE, HAPUMED, IIPH U3MEPEHHUH TOJIIIHH O0OBEKTOB
[1], ero ucnonp3oBaHKe VIS MOTYYCHUS U300PAKCHHS

8 O6aacth wW3MepeHHMil — COBOKYITHOCTH H3MEpPEHHIl
(U3MYECKUX BEJIMYHMH, CBOMCTBEHHBIX KaKOW-IHOO oOua-
CTU HAYKH WJIM TEXHUKHU U BBIICTSIOMUXCS CBOEH CIienu-
¢bukoii (PMI 29 — 99).
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