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CoBpeMeHHbIC WH()OPMAMOHHBIC H3MEPHUTEIBHBIC CHUCTEMBI IPEACTABISIOT COOOM CIIOKHBIE KOMILICKCHI
anmapatypsl BOCIPOHM3BEICHUS, XPaHCHHWS W TEepeAaddl pa3MepoB eauHul (usmyecknx BenmynH (DPB), ocHOBY
KOTOPBIX COCTABISCT TPYIIIOBOH XPaHUTEIh U3MEPUTEIHFHON HHPOpPMANUU. B cOCTaB TpyNImoOBOr0 XpaHUTEISI BXOASAT
HECKOJIBKO BBICOKOCTAOMIIBHBIX CPEICTB M3MEPCHUH (XpaHUTENCH), OCHAIIICHHBIX aNapaTypoil B3aUMHBIX CITUUCHUIA,
MpUYEM, JJIEMCHTHI TPYIIOBOTO XPAHUTES BBHIIONHAIOT HE MNPOCTO (YHKIMIO '"Topsdero pesepra’ HEKOETo
OCHOBHOTO CTaHIAapTa, a SBIIIOTCS IMOTHOMPAaBHBIMH WICHAMH TPYIIBI M yYaCTBYIOT B (DOPMHUPOBAHHUN BBIXOIHBIX
eMHUIL TPYIIoBoro padbodero stanoHa (I'PD) nHPOPMAITMOHHBIX U3MEPHUTEIHHBIX CHCTEMBI.

Brxonusie emuHMIBl PO 00BIYHO SBISIOTCS AHATWTHYECKUMH BETUYMHAMH, C(HOPMHUPOBAHHBIMH Ha
agcaMOJiie XpaHHTENEH ITyTeM CTaTUCTHYECKOH O0OpaOOTKM MaHHBIX B3aWMHBIX CIMYCHHA MEXAY JJIEMEHTAaMHU
rpymmsl.  [TosToMy cTaOMIBHOCTH TPYIIOBOTO XPAHUTENS ONpENeNseTcs He TOJNBKO METPOJIOTHICCKUMU
XapaKTepUCTUKAMH, HO U 3()P()EKTUBHOCTHIO CTATHCTHYECKHX METOJIOB OOpaOOTKM NaHHBIX B3aUMHBIX CIHMYCHHH.
Takum 00pa3oM, 3amava OICHHBaHUS CAWHUIBLI (U3NYEcCKoi BemuuuHbl ['PD mo pesympTaraM BHYTPHUTPYIIOBBIX
CIIMYCHUI SBISICTCS aKTYaJIbHOM, 0COOCHHO B YCIIOBHSX METPOJIOTUIECCKO aBTOHOMHOCTH.

Ha mpaktuke s peanu3anuu aroputMa (GOpMHPOBAHUS U OLCHKU HapameTpoB ['PD 00bIYHO BEIOMpAIOT
OJMH HanOoyiee CTaOWJIBHBIH W HAIEXHBIH XpaHHUTENb, KOTOPHIH Ha3bIBAlOT OMNOpHBIM, M eaunnna ®B I'PD
MIPUHUMAETCS B BUJIC OTHOCHTEIILHOM TONPAaBKU Ha eAnHUIy DB omopHOro XpaHHUTEINs H3MEPUTEIBHON HHPOPMALIUH.

Takoli anropuT™M HECOBEPIICHEH C TOYKH 3peHMsl ycToiHumBoCcTH (opmupyemolt emuamnbl @B PO k
M3MEHEHHIO COCTaBa TPYIIIBL, TaK KaK BBIBOJ M3 IPYIIIBI WM BKIIOYCHNE B €€ COCTaB HOBOTO XPAHHUTEI, HMEIOIIETO
HEKOTOpOE HEHYJICBOE JEHCTBHUTENFHOE 3HaueHwWe mnorpemHoctH @B, mpuBener K cKagkooOpa3HOMY H3MEHEHHIO
nerctBuTenbHOrO 3HaueHUs enquHubl @B I'PD. YtoOb1 m30ekaTh 3TOTO, OOBIYHO UCTIOIB3YIOT MPOrHo3 exuann OB
XpaHHUTENEeH OTHOCHTENHFHO TPYNIIOBOW, MOMYYCHHOW HAa HEKOTOPOM HHTEpBAJie MO pe3yibTaTaM IPEANIeCTBYIONIIX
HaOmonennit [1]. Takol anropuTM SBISETCS YCTOMYMBBIM K W3MEHEHHWIO COCTaBa TPYMIBI U COCTaBISIET OCHOBY
BEJICHUS OOJIBIIMHCTBA COBPEMEHHBIX STallOHOB. He cMOTps Ha TO, YTO JaHHBIA AITOPUTM MOJIYYMI LIHPOKOE
pacmpocTpaHeHHE M XOPOIIO 3apCKOMEHIOBANl ce0s B MPAKTUUCCKOW ACATCIHHOCTH, OH HE JIMIICH IIEJIOro psaa
CYIIECTBCHHBIX HEJJOCTATKOB, OCHOBHBIMH W3 KOTOPBIX SIBIISTFOTCS:

- HaJIM4Yue SBHO BEIpakeHHOTO "nuaepa". HecMOTpst Ha TO, YTO B KaUueCTBE OMOPHOTO BRIOMpacTCs Hauboiee
CTaOMJIBHBIN W HAJC)KHBIN XpaHWTENb B CIydae €ro oTkasza, mepeBojn eaunul] [PD Ha apyryio "omopy" morpelyer
3HAYHUTENBHBIX YCUIAH, CBA3aHHBIX C M3MEHCHHEM CXCEMBI CIMUYCHHN, YUETOM 3aJIepKeK B KaOelsix, a, 3a4acTylo, U C
HM3MEHEHHEM MaTeMaTHIeCKOTO 00eCIeueH s, UCTIOB3yEeMOTO B IITATHOM IIUKJIE BEACHHUS STAJIOHA;

- J)KeCTKas cxeMma CIIMYEHW, OpraHu30BaHHAs 10 MPUHIMITY "KKIbIA ¢ onmopHBIM". TIpu 3TOM pe3ynbTaThl
JIpYTUX CIWYCHUH (XpaHUTENIed MexXIy coOoi, HO HE C ONMOPHBIM) HMCIOJB3YIOTCS TONBKO IS JOTOIHUTEIHHOTO
KOHTPOJISI ¥ HE MOCTYIAIOT B HEMOCPEACTBEHHYI0 00paboTKy. M1 Ha060pOT, OTCYTCTBHE MPSIMBIX CIMYEHUH KaKOTO —
o0 XpaHuTens ¢ "nmuaepom" 3aTPyAHSET BO3MOXHOCTh €r0 HWCIOJB30BaHUS s (OPMHUPOBAHUS TPYIIIOBOM
€IVHNUIBI BENMYMHBI, TaK KaK KOCBEHHBIA IEpecdyeT eAWHUI (U3MUYSCKHX BEIWYMH dYepe3 TPEeTHH XpaHUTEIb
CYILIECTBEHHO CHM)KAeT TOYHOCTH U JOCTOBEPHOCTH M3MEPEHHH.

Takum 00pa3oM, TPaAUIIMOHHBIN AITOPUTM BEACHUS TPYIIIOBBIX pa0OYHX 3TANOHOB, C OJHONW CTOPOHBI HE
oOecrieyrBaeT JOCTATOYHOW TOYHOCTH TP CMCHE OIOPHOTO XPaHUTENs, a C APYrod CTOPOHBI, UMEET HU3KUI
KOX((PUIUECHT UCTIONIE30BAHHS U3MEPUTEIHLHON HH(POPMAIIHH.

Lenb paboThl — pa3paboTKa METOIAMKH OIPEICIICHIS MAaKCUMAaJIbHO MPaBIONION00HON oneHkn enuHuibl OB
I'PD mo pesympTaTaM B3aWMHBIX CIMYCHUH MEXIYy XPaHUTEISIMH TPYIIBI ¢ YYETOM MPOTHO3MPYEMOTo npetida
TOTPEIIHOCTEN XpaHUTENei.

IIycte B MOMEHT BpeMEHH f; B TIIEPHOJI TOBCEIHEBHON MEATETHHOCTH BOWCK IPOM3BENHN CIHUCHUE
xpanutenert equaunbl @B PO ¢ ucxomasiM pabounm stasioHoM (MPD) u monydwnn cleayromme MOTPENTHOCTH
XpaHUTeNnen

rae A;,; - morpemHoCTh i — ro Xpauutens M B MOMEHT BpPeMEHH f; (HHIEKC «-/i» O3HAYaeT [ — blii MOMEHT

R

BpeMeHn); X;,; - 3HaYCHHE €IWHHUIBI (U3NUECKOW BETMUYMHBI i — ro XxpanuTens I'PO B momeHT Bpemenu fi; X, —

3HaueHUE eMUHUIBI pu3ndeckoit Benuaunsl IPJ; n — komuiectBo xpanureneit B ['PO.
Torma B MOMEHT BPEMEHH f, B YCJIOBUSAX METPOJIOTHUECKON aBTOHOMHOCTH (MA), mpoBenéM CIMYSHHUS
XpaHHUTENCH MO CXEME B3aMMHBIX CIIMYCHUA. B 00IeM ciiyyae, mpu KOJIMYECTBE XPAHHUTEIICH PABHOM 71, BO3MOXHO

IIPOBECTH n(n - 1)/ 2 cnmuennit. C yaetom (1) 3amuiiuem ypaBHEHHS CITUYCHUH
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Xopp =Xy = (Xa +A2/2)_ (Xa +A1/2): Ay =Dyyn =Y
X3 =Xy = (Xa +A3/2)_ (Xa +A1/2): Az = Ay =Y

Xjn=Xip = (Xs +Aj/2)_(X3 +Ai/2)= Aip =4 =Yin

rae X; 5 j/z,Ai/z j/z,i,j =1,n- coorBercTBeHHO 3HaueHus X

2)

ij> Ai, j B MOMECHT BPEMCHH b Y jj/2 - besynbTar
CIIMYCHUS B MOMCHT BPEMCHH 1.
Jns cmydas HepaBHOTOYHBIX M3MepeHWil B ['PD BBeméM MaTpuily BeCOBBIX KOA((HUIIMEHTOB B3aUMHBIX

CIIMYEHUH.

_ Abmin
= ——oJmin 3)
YA A
oi " Boj
rae Aynin - OCHOBHas IOIYCTHMas IIOTPEIIHOCTH CaMOTo BBICOKOTOYHOrO xpammrems IPJ; Ay, A 0"

COOTBETCTBCHHO OCHOBHBIC JOIIYCTUMBIC NOIPCHIHOCTU i—TO I/Ij — 'O XpaHUTECJIA, y4aCTBYIOIIUEC B COOTBETCTBYIOLIICM
CIINYCHHU.

Sanuiuem ypasHeHus (2) ¢ yuérom coorBeTcTByrOmuX BecoB ciudenuin Wi, i, j =1,n (3) n Beibepem us3
MOJy4eHHOW CcUCTeMbl n — 1 ypaBHEHMH, conaepKalluX MOTPEeUIHOCTH Kaxkporo xpanurens ['PD. JlomomHum

s *
MTOJYYHMBIIYIOCS CHCTEMY BBIP@XCHHEM [UI OIICHKH CyMMapHOI morpemHoctd ['M },2,2 , TOOWBIINCH TEM CaMbIM
BBIHY)KICHHOW MHBAPHAHTHOCTU CHCTEMBI U3 /1 YPABHCHHU.

lz/z :Z{A’i/z g (4)

* .
rae ﬂ,i,z — OLIEHKA MOTPEIIHOCTH i — ro xpanurens ['PD.

.
OueHku ﬂi,z onpejelisieM Ha OCHOBE MaTeMaTHUECKOIo armnapara OLEHKH MaKCUMaJIbHOTO MEXKIIOBEPOYHOTO
untepsana I'PD [2].
Martpuity oneHok A * ¢ yuérom (4) HaXOIUM U3 ypaBHEHHs

A" =M"'N. %)
Wis =Wy O 0 Ay Y122W12
Wiz O —W3 O................ 0 Ay Y132W13
rue M=, , A* =] ... s N=| ceeeeeens ,
Wiy O Wyl Vlngzwln
I e 1 Ap /rz/z

VpaBHeHHE ONTHMANBHOH OLEHKM 3HaueHus eauuumsl OB IPD X, 1m0 KpHTEPHIO MAaKCHMAIHLHOTO
paBAonox00us nmeeT B [3]
2 2 2 2 2 2
X5 = (X1/2)03/203/2 X XC s+t (X,02)017203/2 X.. X (-1)12 ©)
2= 2 2 2 2 2 2 '

rue G,-z/z - nucniepcus Xp.

HroroBoe ypaBHeHHME OLEHHBaHMs 3HaueHUs equHuLbl DB 3amMcbiBaeM ¢ y4€TOM CTATUCTHYECKUX
Jucriepcuit 81-2/2, XapaKTepU3yONINX N3MEHEHHE MOTPEUIHOCTH XpAaHWUTENIEH OTHOCHTEIBHO IMPENBIAYIIeH MOBEPKH
Xin (1)

sk
Xipp = Xin + A2,
2 _ o2 A (7)
012 =€&jj2 = (Ai/z —Ain)

CornacHo (6,7) BeIpaXCHHE Ui MAaKCHMATbHO MPaBIOMOMOOHOW OLCHKU 3HaucHus eauHunel @B I'PD

MIPUMET BH]T

£ V2 2 2 £ V2 2 2
.= (X1/1 +A1/2¥2/233/2 X...XEy/n +“‘+(Xn/1 +An/2¥1/282/2 X..XE"(n-1)12
1 = .

2 2 2 2 L2 2

Takum o006pazom, MeTonuka HOPMUPOBAHUS MAKCUMATHLHO MPABIONOO0HOMN OLICHKH 3HaueHus eauHuIbpl OB
I'PD 1o pe3ynbTaTam BHYTPUTPYIIIIOBBIX CIMICHHUHA CBOJIUTCS K TIOCIIEIOBATEIEHOCTH CICIYIOIINX OTNEpaInii:

)

-2-
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1) mo pe3ynbTaTaM B3aUMHBIX CIIMICHHUN 3alMChIBAEM CHUCTEMY ypaBHEHHH (2);

2) popmupyem matpuiry Becos (3);

3) 3anmcaB ypaBHeHUs (2) ¢ yIETOM COOTBETCTBYIOIIMX BECOB ciamueHui (3) U BEIOpAB U3 TIOIYICHHON CUCTEMEI 1
— 1 ypaBHEeHW, comepKaluX MOTPENIHOCTH KaXIoro XpaHutens ['PD, 3amuchiBaeM BBIHYXICHHO HHBAPHUAHTHYIO
CUCTEMY M3 1 ypaBHEHUH B MATPUIHOM BHJIE (5) ¢ YIETOM OIIEHKH CyMMapHoO# rorpemHocTa [ PO (4);

4) u3 (5) HaXOUM OIIEHKH OCHOBHBIX TIOTpenIHoCTel enuann @B xpanuTeneit;

5) paccunThIBaEM 3HAYCHUSI CTATHCTHYECKUX JAUCIIEPCHH ToTpelHocTel Xxpanurenei I’ PO cormacuo (7);

6) MakCHMaJIbHO NPaBIONOJO0HYI0 OLIEHKY 3HaueHusi exumHuipl @B I'PD mo pesynpratamM BHYTPUTPYIIIOBBIX
CIIMYCHUI HAXOUM U3 ypaBHEHUS (8).

B pesymbrate mNpOBENEHHOTO BBIYMCIMTENLHOTO OKCIIEPUMEHTAa YCTAHOBJIEHO, YTO IIOTPELIHOCTD
TIOJTYYCHHON OLIEHKM EIMHHIBI 4acTOThl, XpaHuMoi ['PD, B Tpu pa3a MeHblIe TOMYCTUMOH IOTPENIHOCTH aHHOTO
I'PD, a meroguyeckasi MOTPEIIHOCTH, BO3HMKAIOIIAs IPH HMCIOJIb30BAHWM B TPYIIE KaKk PaBHOTOYHBIX, TaK M
Pa3HOTOYHBIX XPaHUTENEH, Ha MOPSAOK MEHBIIIE JOMYCTHMOM.

BbIiBOaBI.

Takum oOpa3omM, paspaOoTaHHAas B XOIE PpEHICHHS IIOCTABICHHOH 3aJadd METOIMKA MaKCHMAaJIbHO
MPpaBIONIONOOHON OIEHKHM 3HAYCHUS EOWHHUIB (PU3WYECKOH BEIMYMHBI TPYIIIOBOTO PabOYero 3TajoHa MO3BOJSIET
TTOBBICUTH 3PPEKTUBHOCTH CTATUCTHIECKOTO MeToZa 00pabOTKH M3MEPUTENBHON NH()OPMAINY B3aUMHBIX CIMYCHUH,
OCYIIECTBISIEMBIX 03 MPUMCHEHUS OMTOPHOTO XPAHUTEINS (CXeMa CIUYCHHH, OPTAHU30BAHHAS TI0 MIPUHIIUITY «KAXKIBII
C OIOPHBIMY, SIBISICTCS YACTHBIM CIy4acM IPEII0KCHHOW METOIUKH) W 3HAYUTEIBHO YBEIUYUTH YCTOWYHBOCTH
(dbopMupyeMoil eTUHHIBI (PU3MYSCKON BEIMYMHBI K M3MEHEHHIO cocTaBa ['PD mMH(QOpMAIMOHHBIX M3MEPHUTEIBHBIX
CHCTEM.

B xome pelieHHs TMOCTaBICHHOW 3aqadd MOJYYCHBl AHATUTHYCCKHE BBIPAXKCHUS I MaKCHUMAaJIbHO
MPpaBIOTIONOOHON OIEHKH EAWHHUIBI (DU3NIECKON BEIWYMHBI TPYIIIOBOTO PAa0OYEro 3TajloHA, BBEACHBI IOHITHS
MaTPHUIIBI BECOBBIX KOA((HUIIMEHTOB CIMYEHIH U CTATUCTHYECKON AUCTICPCHH MOTPEITHOCTH TPYIIIOBOTO XPAHUTENIS.

BaXHBIMH TOCTOMHCTBAMH IPEUIOKEHHOTO aJITOPUTMA SIBISIOTCS PAMOHAIBHBIA M JOCTaTOYHO BBICOKHI
KOX(GHUIUEHT HCIIONB30BAHNS U3MEPHTENbHOW HH()OPMAIINH, YMECHBIIIEHHE BPEMEHHBIX 1 ’KOHOMHYECKHX 3aTpaT Ha
00paboTKy pe3yibTaTOB M3MEpEeHU W mpoBoguMyto moBepky CU, a Taxke CyIIeCTBEHHOE IOBBIIICHHE TOYHOCTH
oTpeieNICHUs OIIEHKH eUHUIIBI (hr3udecKoi BemuanHbl [ PO.
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The modern information measuring systems represent complex(difficult) complexes of the equipment of
reproduction, storage and transfer of the sizes of units of physical sizes, which basis makes the group keeper of the
measuring information.

Target units of the group working standard usually are analytical sizes generated on ensemble of the keepers
by statistical data processing of mutual checkings between elements of group. Therefore stability of the group keeper
is defined(determined) not only metrology by the characteristics, but also efficiency of statistical methods of data
processing of mutual checkings [1]. The traditional algorithm of conducting the group working standards, on the one
hand does not provide sufficient accuracy at change of the basic keeper, and on the other hand, has low operating ratio
of the measuring information.

The purpose of work - development of a technique of definition of a maximum plausible rating of unit of
physical size of the group working standard by results of mutual checkings between the keepers of group in view of
the forecast of drift of errors of the keepers [2,3].

Developed during the decision of the put task the technique of a maximum plausible rating of value of unit of
physical size of the group working standard allows to raise(increase) efficiency of a statistical method of processing of
the measuring information of mutual checkings which are carried out without application of the basic keeper and
much(significant) to increase stability of formed unit of physical size to change of structure of the group working
standard of information measuring systems.

During the decision of the put task the analytical expressions for a maximum plausible rating of unit of
physical size of the group working standard are received, the concepts of a matrix of weight factors of checkings and
statistical dispersing of an error of the group keeper are entered.

The literature
1. Dontchenko S.I., Krochin A.N. New approach to formation of group frequency and scale of independent
time on ensemble of the characteristics / Measuring engineering 1999. Ne7. p. 3-5.
2. Bezuglov D.A., Pomortsev P.M. Technique of increase between verifying interval of a group measure //
Measuring engineering 1998. Ne 11. p. 3-5.
3. Ventzel E.S., Ovcharov L.A. The theory of casual processes and & , the engineering applications. - M.:
Science, 1991. — 346 p.




