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5 BBEJIEHDI BITEPBBIE

HUngpopmayus 00 usmeHeHUsX K HACMOAWUM PEKOMEHOAYUAM NYOIuKyemcs 6 ykazamene
«Hayuonanonvie cmandapmuoly, a meKcm usMeHeHUll — B UHPOPMAYUOHHBIX YKA3AMENAX
«Hayuonanonvie cmanoapmoely. B ciyuae nepecmompa unu ommenvl HACMOAWUX PEKOMEHOAYUil
coomgemcmeyowas — ungopmayus  O6yoem  onyoaUKOBAHA 8  UHPOPMAYUOHHOM  yKazamene
«Hayuonanvuvie cmanoapmuiy

1 O6aacTh npuMeHeHHUs!

Hacrosmue pexoMeHIanuu comepikaT OCHOBHBIC TTOJIOKEHUS, OTHOCAIINECS K BRIOOPY METOIOB H
Croco0OB TOBBINICHHUS TOYHOCTH H3MEPEHHIA, BBITIOIHACMBIX B MPOM3BOJCTBE. PaccMOTpeHbI 00IIne
METOJINYECKUE MPUEMBI, UCTIOIB3YEMbIE JJIs1 TOBBIIEHUS TOYHOCTH U3MEPEHU.

OnpeerneHa nporeaypa TeXHUKO-3KOHOMHUUECKOT0 000CHOBAHUSI MEPOTIPHUSITUHN, HATIPABJICHHBIX HA
MOBBILIIEHHE TOYHOCTH U3MEPEHUH.

2 HopMaTHBHBIE CCBLIKH

B HacTosAmUX peKOMEHIAIMAX HCIOIb30BAHBI CCHUIKU Ha CIEAYIOIUE HOPMATHUBHBIE JOKYMEHTHI:
T'OCT 8.010—90" locymapcTBeHHas cuctemMa oOecredeHHs eAMHCTBA W3MepeHuil. Meronuku
BBINOJIHEHHS U3MEPEHUI

PMI' 62—2003 T'ocymapcTBeHHasi cucTeMa OOECIeYeHHsl eAMHCTBa m3MepeHnid. ObecrieueHue
9(p(PEeKTUBHOCTH H3MEPEHHH TMpH YHpPaBIEHHUHM TEXHOJOTMYeCKUMH Tnpoueccamu. OleHuBaHHe
MOTPEIIHOCTH U3MEPEHHUH MPU OTrpaHMYEHHOI HCXOAHON HHpOopMauu

IIpumevanne — [Ipm MoNB30BaHWM HACTOSIIUMHU PEKOMEHIAIMSMH I€7eCO00pa3sHO MPOBEPHUTH JEHCTBHE
CCBIIOYHBIX JJOKyMEHTOB IO COOTBETCTBYIOIIEMY YKAa3aTeNIl0 CTaHAAPTOB, COCTABICHHOMY IO COCTOSHHIO Ha 1
SHBapsI TEKYIIETO T'0Ja, W 0 COOTBETCTBYIONIMM HH()OPMAIOHHBIM yKa3aTelsAM, OIyOIHMKOBAHHBIM B TEKYIIEM
rony. Eciii cCBUIOYHBIN JOKYMEHT 3aMeHeH (M3MeHEeH), TO NpH MOJIb30BAaHWM HACTOSIINMH PEKOMEHAAIMIMU
ClielyeT PyKOBOACTBOBAThCS 3aMEHEHHBIM (H3MEHEHHBIM) TOKyMEHTOM. ECIM CChUTOYHBIN TOKYMEHT OTMEHEH 0e3
3aMeHBbI, TO IOJI0XKEHHE, B KOTOPOM JlaHa CChUIKA Ha HETO, IPUMEHSIOT B YaCTH, HE 3aTParuBaroLiel 3Ty CChUIKY.

* Ha Tepputopun Poccuiickoit deneparuu aeiictsyer [1].
3 O01HMe moI0KeHust

3.1 IloBblleHHE TOYHOCTH U3MEPEHUH B NMPOMBIIIEHHOCTU SIBISETCS OAHUM U3 CYILECTBEHHBIX
PE3epBOB MOBBIIICHUS KA4eCTBa MPOAYKIUH U 3PPEKTHBHOCTH IIPOU3BOICTBA.

3.2 3ajauy NOBBIILIEHHS TOYHOCTH U3MEPEHHUM PEIIalOT B HECKOJIBKO ITAMOB.

Ha nauvanbHOM 53Tame BBINOJHSIOT aHadW3 HU3MEPUTENBHOM 3aJaud W TeX Lejed, JId KOTOPBIX
WCIIONIB3YIOT PE3YNIbTaThl U3BMEPEHHM, a TAKXKE BCEH COBOKYIMHOCTH YCJIOBHH, BIUAIONIMX HA TOYHOCTh
M3MEpeHui. DTOT aHanu3 MPOBOIAT JUIsl MPUMEHSEMOW WIHM TMPEAnojiaraeMod K NPUMEHEHHIO
METOJMKHU BBITIOJIHEHUS HW3MEPEHHUM, TOYHOCTh KOTOPOM NpHU3HAHA HEYJOBJIETBOPUTEIHHOM H3-3a
BO3MOXHBIX 3HAYUTEIbHBIX HEOJArOMPUATHBIX TOCIEICTBUN, OOYCIOBICHHBIX MOTPEIIHOCTHIO
HU3MEpEHU.

MeTton wiu croco0 TOBBIIMICHHUS TOYHOCTH W3MEPEHUI BBIOMPAIOT TOJBKO ITOCIEC BBISBICHHS H
OLICHUBAHMS OTIEIbHBIX COCTABIIIOIIMX MOTPEIIHOCTH U3MEPEHUN W ONpelNeIeHHs] JOMUHHUPYIOMINX
COCTaBISIIOLUX MOTPEIIHOCTH. [IpyM 5TOM yYUMTHIBAIOT HE TOJBKO HWHCTPYMEHTAIbHYIO, HO U
METOAMYECCKYI0O H  CYOBCKTHBHYIO  COCTaBJISIOIIMEC MOTPEIIHOCTH  W3MEPEHUH, a  Takke
CUCTEMAaTHYECKUN U CITydyallHbIM XapaKTep BCEX COCTABISIOIMX MOTPEIIHOCTH U3MEPEHUH.

4 AHau3 U3MepPUTEILHOM 3a1a4u U 1eJieil n3MepeHui

4.1 AHanu3 U3MEPUTEILHOHN 3a7aun W 1eNed N3MEepEeHUH MPOBOASAT IS TOTO, YTOOBI OMPEIESITUTh
CTETICHb COOTBETCTBHSA HW3MEPSIEMON BEIMYMHBI HM3MeEpsieMoil xapakTepucTuke oOBekTa. Yacto
pEeaNBbHBIN 00BEKT 3aMEHSIOT HEKOSH MOJIETIbIO, XapaKTEPUCTUKY KOTOPOH n3MepstoT. HeajgekBaTHOCTh
MOJICJIN PEabHOMY OOBEKTY MOXKET OBITh 3HAYUTEIbHA M, COOTBETCTBEHHO, OYyJET 3HAYUTEIIbHA



pa3HUIA MEKAY XapaKTEPUCTUKaMH 00BEKTa U IMIPUHATOW MoJenH. B 3ToM cirydqae kakue ObI METOBI U
CIIOCOOBI TTOBBICHTh TOYHOCTh M3MEPEHHUH XapaKTEPUCTHKH NPHHATOM MOJAENN HU HNPUMEHSUIH, LEIH
U3MEPEHUH He OyyT JOCTUTHYTHI.

4.2 AHanu3 cBOWCTBa OOBEKTa U3MEPEHH, KOTOpBIE ONPEAEISIOT B COOTBETCTBHM C LEIBIO
U3MEPEHUll, W APYruxX CBOMNCTB, BIUAIOLIMX HA MOTPEIIHOCTh H3MEPEHUil, MPOBOAAT COIJIACHO
HOPMATHBHBIM TOKYMEHTAM

* Ha Tepputopuu Poccuiickoit deneparnmu aeiictByer pekoMeHmamus [2].

4.3 TIpuMep cocTapisfOLIeH MOIPEITHOCTH U3MEPEHUH, 00YCIIOBICHHON HEaeKBaTHOCTHIO MOIEIH
peanbHOMY OOBEKTY, IPUBE/ICH B IPHIIOKEHUH A.

5 AHaJu3 pe3yJIbTaTOB OLeHHBAHHUS MOTPEIIHOCTH U3MepeHu i

5.1 Jdnst GonpIIMHCTBA M3MEPEHUH, BBIMOJHAEMBIX B CHCTEMax YNPABICHUS TEXHOJIOTHYECKHMHU
MpOLIECCaMHt, OIIEHMBAHHUE ITOTPEIIHOCTH U3MEPEHHUH U €€ COCTaBIISIOIINX IIPOBOAAT PACYETHBIMU HIIH
pacd4eTHO-IKCIIEPUMEHTAILHBIMH CIIOCOOaMH.

5.2 B pesynpTare OLICHMBAHHS IHOTPEIIHOCTH H3MEPEHHUM MOJIyyaroT KOJHMYECTBEHHBIC OLIEHKU
METOJIUYECKHX, MHCTPYMEHTAIBHBIX M CYOBEKTHBHBIX COCTaBJISIONIMX MOTPEHIHOCTH H3MEPEeHHH U
OIPEIEIIAIOT MPUYHHBI, UX TOPOKAAIOIIUe (BHEIIHIE BIUSIONINE BEIMYUHBI), B COOTBETCTBUU ¢ PMIT
62.

5.3 IIpoBoaAT aHAIN3 JOMHUHHUPYIOUIUX COCTABIIAIOIIMX TOTPEIIHOCTH U3MEPEHUI.

54 Jlns BeIOOpa 3()()EeKTUBHOrO MeToJa WM Croco0a IMOBBIIMICHUS TOYHOCTH HM3MEPCHHUN
NpUOTMKEHHO OIIEHUBAIOT CIYYaHHYI0 IONI0 B JOMHHUPYIONIMX COCTABILIONIMX IOTPEITHOCTH
MU3MEPEHU.

6 OcHOBHBIE CIIOCOOBI U METObI MOBBINIEHUSI TOYHOCTH H3MepPeHHuii

6.1 3ameHa MeHee TOYHOTO CpeICTBa H3MeEpPeHHiIl Ha 0oJiee TOYHOe (MPHOOpeTEHHE WJIH
pa3padoTKa crenHaIbHbIX CPEACTB U3MepeHMil)

OroT cnoco0 TOBBIIEHUS TOYHOCTH M3MEpeHMH d(hGEKTHBEH MpU  JOMUHHPYIOUTUX
MHCTPYMEHTAJIBHBIX COCTABISAIONINX MOTPEUTHOCTH U3MEPEHHUH.

Jis M3MEepUTEeNBHBIX KaHAJIOB M HH(YOPMALMOHHO-U3MEPUTENBHBIX cucteM (manee — WUC)
3aMEHSIOT Ha 0oJiee TOYHBIE TOJBKO T€ CPEICTBA M3MEPEHHUH, MOTPEIIHOCTH KOTOPBIX AOMHHUPYIOT
[pH pacuere CyMMapHOH norpemHocty kanana uin UUC.

Yacto Takas 3aMeHa JaeT CYIIECTBEHHBIH 3(¢EeKT B clydyae JOMHHHPOBAHMS OCHOBHOM
MOTPENIHOCTH CpeAcTB M3MepeHuid. Hampumep, B m3MepurenpHbIX KaHanax Temneparypsl MUC n
ABTOMATH3MPOBAHHBIX CHCTEMax YIpPaBJICHUS TeXHOJIorHYecknM mpoueccoM (manee — ACVYTII) c
tepmoniapamu tuma TIIII ocHOBHas MOrpemHOCTh cpeAcTB m3MepeHuit cocraBmsier 40 % — 60 %
CYMMapHOH TOTPEIHOCTH B pabdounx ycioBusix. IIpu BeIOOpe cpencTB m3MepeHuil Ooliiee BHICOKOTO
Kjlacca TOYHOCTH HeoO0XoauMo oOpamaTh BHHUMAaHHE Ha HOPMHUPOBAHHBIE JIOTOJHUTEIHHBIE
MOTPEIIHOCTH, TOCKOJBKY JIOMOJHUTENbHBIC MOTPEIIHOCTH CPEACTB HM3MEPEHHH MHOTHX THIIOB
MPaKTUYECKH OJHH U T€ K€ JJIS Pa3IIMYHBIX KJIACCOB TOYHOCTH 3TUX CPEACTB.

JlaHHBIN cIOCO0 MOBBIMIEHUSI TOYHOCTH M3MEPEHHUH JOCTYNEH Jalieko He Bcerja. Bo3mokHOCTH
BbIOOpa OoJyiee TOYHBIX CPEACTB HM3MEPEHWH 3a4acTyl0 BechbMa OrpaHMYeHHBI. Yalne BCero Takue
OTPAaHUYEHUS CBSI3aHBI C YCIOBUAMH KCIUTyaTallly CPEJICTB M3MEPEHUH.

VYUUTBIBAIOT TaKXe, YTO CTOMMOCTH CPEJICTB HM3MEPEHHH, Kak IpaBwIo, OBICTPO pacTeT ¢
MOBBIIIEHHEM UX TOYHOCTH.

6.2 YMEHBIICHNS! OTHOCUTEIBHOW MOTPEIIHOCTH MOXKHO JOOUTHCS, BHIOpaB CpesicTBA M3MEPEHUMH,
JUIl KOTOPBIX HOPMHPOBaHbI NPUBEJECHHBIE MOTPEIIHOCTU C TAKUM BEPXHUM MPEAEIOM H3MEPEHHH,
4YTOOBI 0XKH/AaeMble 3HAYCHUSI M3MEpseMON BEIMYMHBI (IIOKA3aHMs) HAXOAWINCH B INOCIEIHEH TpeTH
JUana3oHa U3MEepeHuil.

6.3 Orpannyenue ycj0BUii IPUMEHEHHUs CPEICTB U3MeEpeHuii

OTOoT cmoco® TOBBIMICHWS TOYHOCTH M3MEPEHHH IIeJiecoo0pazeH, eclii  JTOMHHUPYIOT
JOTOHUTENbHBIE TOTPEIIHOCTH  CPEACTB HM3MEPEHHH, KOTOpBIE BBI3BAHBI  CYIIECTBEHHBIMH
OTKJIOHEHUSIMU JACHCTBUTEIBHBIX 3HAYEHUH BHEITHNX BIMAIOMINX BEJIMYNH OT UX 3HAUCHHUH, IIPUHATHIX
COOTBETCTBYIOIIMMH HOPMAaTHBHBIMH JOKyMEHTAaMH B Ka4eCTBE HOPMAaJbHBIX (Jlajiee — HOpMallbHbIC
3HayeHus1). /|11 MHOTUX CPEeICTB U3MEPEHUIl BBISBICHBI CYLIECTBEHHBIE COCTABIIAIOLINE TOIPEIIHOCTH
IPU 3HAUUTEJIBHBIX OTKIOHEHHUSAX JEHCTBUTENBHBIX 3HAUEHUI OT HOPMAJIbHBIX 3HAYEHUH TeMIepaTypbl
OKpY’KaIOIIEero BO3/yXa, MapaMeTpoB IHUTAHMsS, BO3/ACHCTBYIOIIEH BHOpalMU W JPYIHX BIMSIOIINX



BEJIMYMH, HWMEIOIIMX MECTO B TPOM3BOACTBEHHBIX YCIOBUSX. Hampumep, A TUNOHYIHBIX
M3MEPHUTENBHBIX KaHAJIOB pacxoja INPHUPOAHOTO Tras3a, COACp)KaHMSA KHCIOpPOZAa B Ta30BOH cMecH,
JABIICHUS IOIOJIHUTENbHAs IOTPELIHOCTh, BBI3BAHHAS OTKIOHEHHEM JICHCTBUTENBHBIX 3HAYCHUI
TEeMITEpaTypbl OKPYXKAIOLIET0 BO3JyXa B YCIOBUSIX MHOTHX HPOU3BOJCTB OT HOPMAaJbHOI'O 3HAYCHUS,
cocrasnsieT 30 % — 40 % cymMmapHON MOTPEIIHOCTH H3MEpeHHd. (s M3MEpUTENbHBIX KaHAJIOB C
JaTYvKaMH [JaBJICHUS MHOTHX THIIOB MPOMBINUICHHAs BHOpalMs B MeCTe YCTaHOBKHM JaTYHKOB
SBJSIETCS HMCTOYHUKOM JIOIOJHHUTENBHOH morpemHoctd a0 30 % cyMMapHOW HOTpemHOCTH
U3MEPEHUH.

CocraBinsionye TMOTPENIHOCTH HEKOTOPBIX THIIMYHBIX HM3MEpUTENbHBIX KaHaioB ACYTII
npuBeneHsl B PMI 62.

B monoOHBIX cCiydasx MNPHHUMAIOT COOTBETCTBYIOIIME MEpbI, CHIDKAIOIIME BIWSHWAEC Ha
MOTPENTHOCTh U3MEPEHNH CYIIECTBEHHBIX BHEIIHUX BIHSIOUINX BEIMYUH (YCTaHOBKA KOHIWIIMOHEPOB
B IIOMEIICHHH, CICIHUANBHBIX SKPAHOB JUIA 3alIUTBl OT BO3ICHCTBHSA 3IIEKTPOMArHUTHBIX IIOJEH,
CTa0MIM3aTOPOB HANpPsDKCHMS TUTAIOMEH CeTH, aMOPTU3aTOpOB ISl CHIDKCHHUS BHOPAIMOHHBIX
BO3ACUCTBHH U TIp.).

HekoTopble METOAMYECKHE COCTABJISIOIIME IOTPELIHOCTH HM3MEPEHUH Takke MOryT ObITh
YMEHBILIEHBI IIyTEeM OIPaHUYECHUN YCIOBUM H3MepeHuil. Takasg MeTonudeckas IMOIPEIIHOCTb, Kak
«MOTPEITHOCTh Tepefaym» NpH H3MEpeHHsX HeOOJbLIMX AaBICHUH M Iepenaja JAaBjieHUs Iapa,
00yCIIOBJICHHAass M3MEHEHHsIMH CTOJI0a KOHAEHCAaTa B COCJMHHUTENBHBIX TPYOKax NpU H3MEPEeHHsX
TEeMITEpaTypbl OKPYIKAIOIIETr0 BO3/1yXa, MOXKET OBITh CHHKEHA COOTBETCTBYIOIIMMH MEPaMH.

6.4 UuquBuayanbHasi rpagydpoBKa cpeIcTBa H3MepeHu i

OTOoT Ccnoco0 IOBBINICHUS TOYHOCTH H3MepeHHMH 3(dexkTBeH TIpH JAOMHUHHPYIOIIUX
CHCTEMaTHYECKNX COCTABISIONIMX IOTPELIHOCTH CPEACTB M3MepeHnil. Hampumep, mamst Tepmomap n
TEPMOMETPOB CONPOTHUBIICHHUS CHCTEMAaTHIECKAs! COCTABIIAIONIAs MOTPEIIHOCTH MPH Y3KOM AHAIa30He
M3MEPSIEMBIX TEMIIEpATyp ITOMHUHHPYET M OCTAaeTCS NPaKTHYECKH HEN3MEHHOW B TEUCHHE HECKOIBKHX
MecAleB. Takas MOTPENIHOCTh MOXKET OBITh 3HAYUTENBHO CHM)KEHA ITyTEM BHECEHUSI B PE3YJIbTATHI
M3MEpEHUl TONPaBOK, MOJYYSHHBIX NPH MHAMBUAYAJIBHOW IpaJyHpoOBKe. DTOT CIIOCOO MOXET OBITh
ycnemrHo npuMmeres B MMC u ACYTIL.

CucreMaTuuecKie COCTABISIOIIUE IOTPEHIHOCTH MHOTMX CPEICTB M3MEPEHHH MOTYT 3aMEeTHO
U3MEHSIThCS B TEUCHHUE CPABHHUTENIBHO HEOOJBLUIMX HWHTEPBAJIOB BPEMEHH OJKCIUIyaTallMu. ITO
YUHTBIBAIOT PH IPHMEHEHUH MHIMBHIYaTbHOI 'PayMPOBKH CPEICTB H3MEPEHHIl

Ha teppuropun Poccwuiickoii ®eneparuri Tpu BBIIOTHEHHH TPAAYHPOBKH MOXKET OBITH
MCIOJIb30BaHa pekoMeHaamus [3].

6.5 BpbImoIHeHHEe MHOTOKPAaTHBIX HAOJIONEHHI ¢ TOCHeIYIOIIHM YyCPeIHEHHEM HX
pe3yabTaToB

Otor cnocod 3¢GdeKTHBeH NpH JAOMUHHPOBAaHHWH CIIydalHOH COCTABILSIIONIEH IOTPEIIHOCTH
U3MEpPEHU.

M3BecTHO, UTO CiTydaifHast COCTABIISAIOIIAS MOTPEIIHOCTH M3MEPEHUH CpelHEeTro 3HAaUYCHHsI MEHBINe
CIIy4aiiHOM COCTaBJISAIOLIEH NOIPEIIHOCTH U3MEPEHUN TEKYIUX 3HAUEHUI.

JU1s TIOBBIIIIEHNST TOYHOCTH M3MEPEHUH TEKYIIMX 3HAYeHHH HE0O0XOIMMO, YTOOBI yCpeIHEHHE He
MPHUBOIMIO K CYIIECTBEHHOMY CIVIAKHBAHHWIO HH(OPMAIMH O TPOIEcce H3MEHEHUS H3MepseMoil
BEJIMYMHBI.

[Ipumenenne 3Toro crocoba BO3MOXHO, €CIM B TEUCHHWE WHTEpBaja BPEMEHH YCPEIHEHHs He
MPOUCXOJUT 3aMETHOE M3MEHEHHE TEeKyIIUX 3HA4eHUIl M3MepsieMON BEIUYUHBI U B TO K€ BpeMs B
TE€YEHUE ITOTO KE MHTEepBasa CYHIECTBEHHO MEHSETCS MOIPEIIHOCTh U3MEPEHUH TEKYIIUX 3HAUYCHHI.
Takum 00pa3oM, YaCTOTHBIH CHEKTp CIy4aliHOH COCTaBJIAIOUIEH MOTPEIIHOCTH M3MEPEHUI TEeKYIINX
3HAUYCHHUH JOJDKEH OBbITh 3HAYMTENFHO OOJbIIE MO CPaBHEHHWIO C YAaCTOTHBIM CIIEKTPOM Ipolecca
W3MEHEHUS U3MEPSEMON BEIINIMHEL.

CHIKeHUe CITydallHOW COCTABIIIONIEH MOTPENTHOCTA U3MEPEHHUH IMTyTeM YCpEeTHEHUS pe3yIbTaToB
M3MEPEHUH TeKyIUX 3HaY€HUH MOXKET OBITh IOCTUTHYTO MPH BHIIOIHEHHH (POPMAIEHOTO YCIOBHUS

Ty >>NT>> 1, @
IJIE T, — WHTEPBAJ BPEMEHH 3aTyXaHHs KOPPEIAMOHHON QYHKIIUM H3MEPSEMOM BETUUHHEL,
T,y — WHTEPBAJ BPEMEHH 3aTyXaHWs KOPPETAMOHHOM (QYHKIMH CIy4allHOM COCTaBJIAIOIICH

MOTPEUTHOCTH U3MEPEHUN;

T — vHTepBaa BPEMEHN MEXy U3MEPEHUSIMU TEKYIIUX 3HAYCHHH;

N — YHCIIO YCPEAHSEMBIX PE3YyNbTaTOB M3MEPEHHH TEKYIIMX 3HAYCHHH B TCUCHHE WHTEpBaja
yCpEIHEHHUS.

B atom cirywae cpeanee kBaaparuueckoe oTkionenue (nanee — CKO) ciyuaiiHoii cocraBistomeit



MOTPEIIHOCTH U3MEPEHUN CPeIHUX 3HAuYeHUH G, NMpHU 4YUClIe U3MEPEeHUl TEeKyIMX 3Ha4eHud n 3a
MHTEpPBAJI BpEMEHH ycpeIHeHus N7 onpenernsior o Gopmyie

c
— T
ch - ’ (2)
J/n
rae 6, — CKO cirygaiiHoii cocTaBisromei MOrpenHOCTH H3MEPEHNH TeKYIINX 3HAYCHUH.
Ecnu ciydaiinas cocTaBisroIas MOTPENIHOCTH U3MEPEHUN TOMUHUPYET, TO NPH BbIIICYKa3aHHOM

YCIIOBHH KO (HUIIMEHT CHIXKEHHS TOTPEIHOCTH H3MEPEHHUI PUOIMKEHHO cocTaBisteT 1/ Jn.

3a9acTyro caydaifHy!0 COCTABILIOLIYIO MTOTPEITHOCTH U3MEPEHUH HEIb3s CUNTATh JOMUHHUPYIOMIEH.
B takux cirydasx Ko3(QQUIMEHT CHIKEHHS MOTPEIIHOCTH U3MEPEHUH NPH yCPEOHEHHH PE3yJIbTaTOB
MU3MEPEHUI TEKyIIMX 3HA4YEeHHH OyAeT MEHbIIE M MOXET ObITh OPHEHTHPOBOYHO OIPEICICH B
cootBeTcTBHH ¢ PMI 62.

IIpu HEBBINOJIHEHUU YCIOBUS T, >> NT yCpeIHEHUE PE3yIbTATOB U3MEPEHUM TEKYIIMX 3HAYEHUH
CYIIECTBEHHO MHCKa)KaeT ACHCTBUTENBHOE W3MEHEHHE H3MEPSieMOW BENMYMHBI M IAHHBIM CIIOCOO
CHMIKCHUS NOTI'PCUIHOCTH 1/13MepeH1/1171 NPUMEHATH HE PCKOMCHAYETCA.

Ecmu He BbImONHEHO ycnoBue N7 >> 1,,, TO CHUXKEHUE MOTPEITHOCTH U3MEPEHNH HE3HAYUTENIBHO H
JaHHBI  cnoco0  HedpdexTuBeH. Hampumep, nOOMHHHpYeT —ciydaiiHas — «TeMIepaTypHas)
COCTaBIIAONIAs] TIOTPEIIHOCTH JaTdKa JaBJeHUsA. TemIeparypa OKpY’KaloIIero BO3AyXa HM3MEHSETCs
BEChbMa MEUIEHHO, IIOTOMY YCIOBHE Ty >> NT >> T, BBINOIHUTh NPAKTUYECKU HE MPEACTaBIAETCS
BO3MOJKHBIM.

6.6 ABTOMaTH3aINsI H3MEPHUTEIBHBIX TPOLEAYP

Takoe MeponpuaTHE NMOMHMO CHIDKEHHUS TPYAOEMKOCTH HM3MEPEHHUH CIIOCOOCTBYET HCKIIOYEHUIO
CyOBEKTHBHBIX  IIOTPEITHOCTEH, BO3HMKAIOIIMX MpH  00paboTke aAnMarpamM,  BBIYHCICHHH
MPOMEXXYTOYHBIX M KOHEYHBIX Pe3yJIbTaTOB M3MEPEHHH, IPUTOTOBICHUH P00 I aHATM30B U IPYTHX
OIepalusAX, BBITOIHAEMBIX YETIOBEKOM.

6.7 BHeapenne cmoco00B KOHTPOJS PadOTOCHOCOOHOIO COCTOSHUS CPEACTB H3MepeHHil B
npouecce UX IKCILTyaTaluu

OTO MeponpusTHE CIOCOOCTBYET BBISBICHUIO, MCKIIOYEHUIO WIIM CHIDKEHHIO METPOJOTHYECKHX
OTKa30B B CPEJCTBAX U3MEPEHUIA.

Bo MHOrmx ciydasx CHCTEMBI KOHTPOJIsI pabOTOCHOCOOHOCTH CPEICTB M3MEPEHHH B mpolecce
9KCIUTyaTanuu 3pPeKTUBHBI 0€3 KaKux-T1ub0 OrpaHUYeHH Ha COCTABISIONINE TIOTPEUTHOCTH CPECTB
MU3MEpPEHUH U UX CIIy4yalHbIH WIM CUCTEMATUYECKUN XapaKTep "

* Ha teppuropun Poccuiickoit @enepannn neiictByeT pekomeHganus [4], B KOTOpOW yKa3aHBI HEKOTOPBIE
CHOCOOBI KOHTPOJISI PA0OTOCTIOCOOHOCTH CPEICTB H3MEPEHHUH B IPOIIECCE MX IKCILTyaTallHH.

6.8 PazpaboTka MM cOBepIIEHCTBOBaHNE METOUK BBHITIOJIHEHHSI U3MepeHU i

Ecnu HOMHHHPYIOT METOIMYECKHE COCTABIISIONIME TMOTPEIIHOCTH M3MEPEHHH, TO 3TOT CI0co0
MOBBIIIEHHS] TOYHOCTH U3MEPEHUH SABISETCS €AMHCTBEHHO 3(h(HEKTUBHBIM.

B MHUC u ACVYTII cocraBisiomme METOAWYECKON IMOTPEIIHOCTH HW3MEPEHHH, O0YCIOBICHHEIC
OTIIMYMEM aJITOPUTMa BBIYHCICHUH OT (DYHKIMH, CTPOTO ONPENEIISIOIEH 3aBUCHMOCTh PE3yJIbTaTOB
BBIUUCIIEHUH OT apryMEHTOB H3MEPSAEMBIX MPSIMBIM METOAOM BEJIMYMH, YMEHBIIAIOT NPUMEHEHUEM
6oJiee COBEPLIEHHOT'O AITOPUTMA.

IIpu cymecTBeHHOW METOJUUYECKOW MOTpPEeHIHOCTH H3MEPEHUH CpPeAHHMX WM HHTErpalbHbIX
3HaYeHUH, OOYCJIOBICHHOW OTPAaHWYCHHBIM UHCIIOM «TOYEK» W3MEPEHHH WM OTKIOHCHISIMU
JEHCTBUTENBHBIX 3HAUYEHUA OT HOMUHAIBHBIX 3HAUEHHH HEW3MEpSIeMBbIX BEIMYHMH, BXOIIIINX B
(yHKOMIO B BHAE KOHCTAHT, COOTBETCTBYIOIIEEC COBEPIICHCTBOBAHHE METOAWKH BBITIOTHEHUS
M3MepeHuil gaeT 3aMeTHBIH 3(PQEeKT B MOBBINICHUM TOYHOCTH W3MEPEHUH. METOAWKH BBITOJHEHUS
M3MEPEeHUl MOTyT OBITH YCOBEPIIEHCTBOBAaHBI HM3MEHEHHEM alroputMa oOpabOTKH pe3yabTaToB
n3MepeHuil. B aToM cimydae mpoBOAAT aTTECTALMIO aJrOPUTMa B COOTBETCTBHH C HOPMATHBHBIMHU
JOKyMEHTAMH .

* Ha tepputopun Poccuiickoit @eneparyu nelicTByer pekomeHganus [5].

6.9 MeTox cpaBHeHHS ¢ Mepoii

MeTtoz cpaBHEHHs ¢ MEPOl OCHOBAaH Ha TOM, YTO pa3Mep M3MEPSCMON BEIMYHHBI CPABHHBAIOT C
MOMOIIBI0  KOMIIapaTtopa C pPa3MEpoM BEJIMYMHBI, BOCIIPOM3BOAMMON MepoH, a HCKOMoe
IKCICPUMCHTAIBHOC 3HAYCHHE BEIMYMHBI PACCUUTHIBAIOT IO IOJYYCHHBIM 3HAYCHHUSM ITOKa3aHHU
KOMIIapaTopa ¥ HOMUHAJIbHOMY 3HAYCHUIO Mepbl. [IpuMeHeHHe 3TOro0 MeTOja SIBISETCS OIHHM W3
HambOonee d(PPEKTUBHBIX CIOCOOOB HCKIIOYUTH CHUCTEMATHYSCKYIO COCTABIISIONIYI0 TIOTPEITHOCTH



HU3MEpEHUI.

Mepy ¥ KOMMaparop ONPEACICHHONW TOYHOCTH B OONBIIMHCTBE CIy4acB HM3TOTOBUTH JIETYE H
JIeIIeBIe, YeM CPEICTBO M3MEPCHUI, IO3BOJISIONIEE BBINOJHATE M3MEPEHHS C TOH K€ TOYHOCTBIO
METOJIOM HENOCPEICTBEHHOTO OLICHUBAHUSL.

PazHOBUAHOCTSIMH ~ MeTOJa CpaBHEHHMST C  MEpOH  SIBISIFOTCS  METOJbl  KOMIICHCAllu|,
MPOTUBOMOCTABICHUS M 3aMelIeHUs.. TOYHOCTh Ka)XJIOTO M3 STHX METOJOB TEM BBIIIE, YEM MEHbIIE
OTJINYKE pa3Mepa BEMYMHBI, BOCIIPOU3BOJUMOTO MEPOH, OT H3MEPSEMOTO.

Eciu npu wu3MepeHHsX IOOMBAIOTCS HYJIEBOTO TNOKa3aHMs KOMIIApaTropa, METOJ Ha3bIBalOT
HYJIEBBIM, €CJIM TIOKa3aHMsl KOMIIapaTropa BX0je U3MEPEHUH OTINYHBI OT HYJIs, —An(depeHInaIbHbIM
METOJIOM.

HyneBbie MeTonbl TpeOyrOT HCHONB30BAHUS PETYIUPYEMBIX MEp WM MHOTO3HAYHBIX MEp C MaJIOH
JVCKPETHOCTBIO BOCTIPOM3BEICHHS Pa3MEpPOB BENMYHMH. Takue Mepbl, KaK NPaBWIIO, MEHEE TOYHBI H
Oonee HOpOTW, YeM OTHO3HAYHBIC MEpPHI, HCIONB3yeMble NpH MU QepeHIHaIbHbEIX METomax. JTO
00CTOSTENBCTBO OTPAaHUINBACT IPUMEHEHHE HYJIEBOTO METO/IA.

Croza ke OTHOCSIT METO/BI CPAaBHEHHS C MEPOMH, IIPU KOTOPBIX MOBBIICHNSI TOYHOCTH PE3yIbTaTOB
M3MEPEHUIl JIOCTUraroT NMPUMEHEHHEM CPEACTBa M3MEPEHHH B KauecTBE KOMIApaTopa, BCIEACTBHE
Yero BIMSHHUE €ro MOrPeIIHOCTEel Ha Pe3yJIbTaT H3MEPEHHH PE3KO CHUKACTCS.

B pspme cinydaeB Mepy BCTpauMBalOT B CPEACTBO H3MEPEHHMH ISl aBTOMAaTHYECKOW WM
MOJTyaBTOMaTHYECKON TIOBEPKH.

6.10 McnoJib30BaHMe TECTOBLIX METOL0B

TecToBrIie METOAbI IIOBBIIMICHUA TOYHOCTH H3MepeHHﬁ NMPUMCHAIOT B Pa3JIMUYHBIX U3MCPUTCIIbHBIX
cHcTeMax JJIsl N3MEPCHUH KaK MIEKTPHUECKUX, TAK U HEIJIEKTPUIECKUX BEITHMUIHH.

CyIIHOCTh TECTOBBIX METO/OB ITOBBIIICHHUS TOYHOCTH M3MEPEHHH 3aKII0YaeTCsl B ONPENCIICHHU
IapaMeTpoB CTaTHIECKOW (QyHKINHU mpeoOpasoBanus (nanee — COII) ¢ MOMONIBIO JONONHUTEIBHBIX
peoOpa30BaHNi TECTOB, KAXKIBIH U3 KOTOPHIX (PYHKIMOHAIIBHO CBA3aH C M3MEPSEMOIl BETNYNHOM.

B peanpHBIX YCIOBHUSX OJKCIUIyaTallud CpPEACTBA HU3MEpeHHM 3HaueHus mnapameTpoB COII
OTJIMYAIOTCS OT UX HOMUHAJIbHBIX 3HAYECHUH BCJICACTBUC BOBHeﬁCTBHH Pa3INYHbIX BHCITHUX (baKTOpOB,
CTapCHUA JIEMCHTOB U T. II.

TecToBrIie METOAbI IIOBBIIMICHUS TOYHOCTH I/I3MepeHI/Iﬁ IIO3BOJAKOT CHHU3UTHh CHCTCMATHUYCCKHUE U
KBa3uCUCTEMATUYCCKUEC MMOTPEITHOCTH.

CymMapHas MOTPENIHOCTh CPEJCTBA U3MEPEHUN MPH PeaU3alii TECTOBBIX METOJO0B MOBBIIIEHUS
TOYHOCTH M3MEPEHUIH UMEET CIIEAYIOIINE COCTABIISIIOLIHE:

- IOTPEITHOCTh BHIYMCIUTEIHFHOTO YCTPOUCTBA;

- OTPEIIHOCTh KBAaHTOBAHUS aHAIOTO-1I(poBOro npeodpazoBares;

- IOTPEIIHOCTh, 00YCIIOBICHHAS BHICOKOYACTOTHBIMH LITyMaMH B CXEM€ CPEJICTBA M3MEPEHHH;

- IOTPEIIHOCTh PE0OPa30BaHMUs TECTOB;

- JMHAMHUYECKYIO IIOTPEIIHOCTh, OOYCIIOBJICHHYIO BO3MOXXHBIM H3MEHCHHEM H3MepsieMon
BEJINYMHBI B TIPOLIECCE PEATH3ALNH TECTOB.

HpHMep pcaim3anu TECTOBOro METOAAa IMOBBIIIECHUSA TOYHOCTHU I/I3MepeHHﬁ MNpUBCICH B
IpUIoKeHuu b.

6.11 MeTox 00paTHOro NMpeodpa3oBaHusi

OTOT METOJ] IPUMEHSIOT IIPH aBTOMATHIECKON KOPPEKIIUH IOTPEITHOCTH CPEACTB u3MepeHuit. s
peamm3anmMyu 3TOTO METO/Aa HCIONB3YIOT OOpaTHBIN mpeoOpaszoBaTens, peamsHas COII koToporo
coBmajgaer ¢ (QyHKOUEH, OOpaTHOW HOMMHAIBHOM XapaKTepHCTHKE NpeoOpa3oBaHMs CpEICTBA
n3MepeHuil. OtoT MeTox 3((eKTHBEH TONBKO B TOM Cciydae, €ciM oOpaTHbI mpeoOpasoBarenb
3HAYUTENIBLHO TOYHEE NPSIMOTO ITPeoOpa3oBaTeIs.

Ha Bxon oOpaTHOTO 1MpeoOpazoBatelisi HOAAIOT PEATBHBIN BBIXOJHON CUT'HAJI CPECTBA U3MEPEHUI.
PazHocTh IBYX CHTHQJIOB (BXOJHOM CHT'HAN CPEACTBA M3MEPEHHI MUHYC BBIXOJIHOM CHI'HaJI 00paTHOTO
npeoOpa3oBaTeNss) COOTBETCTBYET HMOTPEUIHOCTH CPE/ICTBA M3MEPEHHH W MOXET OBITh HCIHOJIB30BaHA
JUI1 BBIPAOOTKH KOPPEKTHPYIOUIETO CHTHAJAa KaK B CHCTEME CAMOHACTPOMKH, TaK M B CHCTEME
BBCICHUA ITOIIPABOK. HpHMep HCIIOJIB30BAHUA 3TOr0 METOAA IMMPUBCJICH B MPUIIOKCHUN B.

Merton obpaTHOTO TIpeoOpazoBaHus 001a1aeT CISAYIOMUMHA OCOOCHHOCTIMHU:

a) B COCTaB CHCTEMBI KOPPEKINU BXOJIUT ATAJOHHBIN 0OpaTHBIA IpeoOpazoBaTeib, OT TOYHOCTH
KOTOPOT'O CYIIECTBEHHO 3aBUCUT TOYHOCTh KOPPEKIINH;

0) KOPPEKTUPYIONIMH CHUTHAJI COOTBETCTBYET CYMMAapHOH ITOTPEITHOCTH CPEICTBAa M3MEPCHHUU B
TOYKE Juana3oHa W3MEPEHUH, COOTBETCTBYIOLIEH 3HAUYEHHMIO BXOAHOW BEJIMYMHBI, T. €. KOPPEKIHH
MOABEPTHYTH HHCTPYMEHTAJIbHBIE IIOTPELIHOCTH JII000T0 MTPOUCXOXKACHHS;

B) KOPPEKLHUIO OCYILIECTBIISIOT HENPEPHIBHO B TeUeHHE pabodero pexnma (pekuMa U3MEpEeHHH).

Merton oOparHoro mnpeoOpazoBaHust S(QQEKTHBEH IPU KOPPEKIMH IOTPEIIHOCTed B psijae
M3MEPHUTEINILHBIX IPE00pa3oBaTeseil AEKTPUUSCKUX U HEDJICKTPHUECKHUX BEJINYHH.



6.12 Ucnonb3oBaHue HHGOPMANMOHHON H30bITOYHOCTH

[lon wHbOpManMOHHON W30BITOYHOCTHIO TOHUMAIOT TAaKOE COCTOSHHE HM3MEpPHUTEIbHOMN
nHPOPMALNH, IPH KOTOPOM OHa OoJiee HeoOXoaMMa AJIs peann3anuil PyHKINH yIpaBiIeHNs 00bEKTOB.
W36bITOuHas nHGOpMaLs MOXKET ObITh HCIIOJIB30BaHA JUIS TOBBIIIEHNS! TOYHOCTH U3MEPEHHH.

[IpumepoM ucnonb3oBaHuss HHGOPMAIMOHHOW H30BITOYHOCTH B HEJNSX IOBBIMICHUS TOYHOCTH
U3MEPEHUIl MOXKET CIy)KUTh BKJIIOUCHHE B H3MEPUTEIBHYIO CUCTEMY JONOJIHUTEIbHBIX CPENCTB
U3MEpPEHUil, U3MEPAIOUINX OHY U Ty K€ BeIUUYHHY, U YCPEJHEHUE UX MOKa3aHHH.

B morpemHocTIX MoJaBisIonero OONBIIMHCTBA CPEACTB M3MepeHuil, ucnonszyembix B ACYTII,
JIOMHHHUPYIOT HEBBISBICHHBIE CUCTEMAaTHYECKHUE COCTABIIAIONINE, KOTOPbIE MOTYT OBITh Pa3HOTO 3HAKa.
Jns rpy0oii OpHMEHTHPOBOYHOH OLEHKH pEe3yJbTUPYIOLUIEH IOTPEIIHOCTH W3MEpPEeHUui A, npu
WCIOJIb30BaHUU N CPEACTB U3MEPEHUN OJMHAKOBOW MOTPEIIHOCTU A JUJIsl U3MEPEHUN OJHOU U TOH ke
BETMYHMHBI IPUMEHSIOT BBIPAXKCHHE

Ay =4l ®3)

[Ipy HcrONb30BaHMM HECKOJBKUX CpPEACTB M3MEPEHMI pa3HbIX KJIACCOB TOYHOCTH B KadecTBE
pe3yJsbTaTa U3MEPEHUH IPUHUMAIOT CPEIHEB3BEIICHHOE 3HAUCHUE Xp:!
n .
5 X
19
=gt @
1 8i
1€ Xj — PE3YIbTaT U3MEPEHHH i-M CPEJCTBOM M3MEPEHHIA;
8; — OTHOCHTENbHAs MOTPEHUIHOCTh U3MEPEHHI C TIOMOIIBIO I-F0 CPECTBA U3MEPEHHI;
N — YHCII0 UCTIOJIb3YEMBIX CPEICTB U3MEPEHUMN.

B sToM ciydae pe3ynbTHPYIOIIYI0 OTHOCHTENBHYIO MOTPEIIHOCTD O, ONPEAEIISIOT BEIpAKEHUEM
Jn

1

%5

OnHako TpU CYIIECTBEHHOM pPa3jMuUy MOTPENIHOCTEN HCIONIB3yeMbIX MpHOOpOB (B Tpu U Ooiee
pasza) pe3yJabTHPYIOIIasi MOTPEHIHOCTh OyAeT OOJbIIe MOrPeIIHOCTH Hanboiee TOYHOro mpudopa B
9TOMU IpymnIe.

Jpyrum npumepoM HHGOPMAIIMOHHOW H30BITOUHOCTH MOXET CIIY)KUTh HAJIMYMUE TEX WA HHBIX
CBs3el MEXIY HM3MEPSIeMbIMH BEIHYHMHAMHU, OOYCIOBJICHHBIX CBOWCTBAMH OOBEKTAa WU3MEPEHHUI WU
yIpaBJIeHUS. DTH CBSI3U MOTYT OBITH MCITOJF30BAHbI KaK JIJIS HCKIFOYEHUS aHOMAJIbHBIX TOTPEIIHOCTEH
(TIpoMaxoB) TpU U3MEPEHUSIX OTACIBHBIX BEJMYUH, TaK ¥ JJIS MOBHIIICHUS TOYHOCTH U3MEPECHUH Beel
COBOKYITHOCTH M3MEPSACMBIX BEITNIHH.

OOBIYHO B CHICTEME YIIPABICHHUS M3MEPSIOT HECKONBKO BEIHYUH Xi, X, ..., X, CBSI3AHHBIX MEXKITY
co0O0M ' ypaBHEHUSMH CBS3H

3 (%)

p =

fl(Xll X, ..n. xn) =0
fo(X1, Xo, ... %) =0 (6)

fe(Xq, Xo, ... x5) =0,

KOTOpbIE 00pa3yloT CHCTeMy ypaBHEHHIA. M3MepuB M mapaMeTpoB (M = N - I), OMPEAENSAIOT OCTAIbHbIE
13 ypaBHEHHU# CBsA3U. ECIM 4KCiI0 M3MEPSAEMBIX TapaMeTpoB M YAOBIETBOPSET YCIOBHIO M > (N - F), TO
HUMECT MECTO I/IH(l)OpMaL[I/IOHHaH I/I36LITO‘{HOCTB. 3Ha‘leHI/IH (n - m) HU3MEPSCMBIX IMAPAMETPOB B 3TOM
ciydae ompeAessior u3 (N - M) < r ypaBHeHHW# cucteMbl (6). V3 ocTaBIIMXCS YpaBHEHHMIl, YHCIIO
KOTOPBIX § paBHO M - (N - I), 1S JTIOOBIX ( apaMeTPOB MOTYT OBITh IOJIYYCHBI BTOPhIC 3HAYCHHS, B
06IHCM ClIydae HC coBIafaronive € IepBbIMU. ECJ’II/I YpaBHCHUS CBS3U MPAKTHUYCCKU CO6J'[IO,Z[€HI)I, TO
TaKO€ HECOBIIaACHHUEC 06YCJ'IOBJ'I€H0 MOTPEIIHOCTAMU H3MepeHHI7L CHGZ{OB&TGJ’IBHO, I/IH(l)OpMaIII/IOHHaH
I/I36LITO‘IHOCTL I1I03BOJISACT O6Hapy)KI/ITL HaJIM4YUC MOTPEIIHOCTHU I/I3MCPGHI/If/i COBOKYIHOCTHU HECKOJIbKHUX
napaMeTpOB U MOXET 6BITI> UCIIOJIb30BaHA OIS yMeHBH_IeHI/IS[ HOFpeHIHOCTI/I HBMCPCHHﬁ.

IIprmep ucnionp3oBaHMs HHGOPMATHOHHON M30BITOYHOCTH JJIS MTOBBIMIEHUS] TOYHOCTH M3MEPEHHH
IIPUBEJICH B IPUJIOKEHUU .

7 OKoHOMHYECKOEe 000CHOBAHHE Meponpmle”d MO MOBBIIICHUIO TOYHOCTH l/l3Mep8Hl/lﬁ

Pa3pa60T1<e " peain3anuun MepOHpI/ISITI/Iﬁ 110 IOBBINICHUIKO TOYHOCTHU H3MCp€HI¢IfI NpeAImeCcTBYCT
aHaJIN3 YKOHOMUYECKOM IleﬂeCOO6pa3HOCTI/I TaKHUX MepOHpHHTHﬁ.

JTro6oe MCPOIIPpUATHEC 1O  IMOBBIIICHUKO TOYHOCTHU I/I3MepeHI/Iﬁ CUUTAKOT OKOHOMHUYCCKH
HeﬂeCOO6pa3HLIM, €CJIK1 3TO MEPOINPHUATUC YMCECHLIIACT METPOJOTMYCCKUC HUBACPIKKHU, T. €. CHUIKACT



JOM0 ce0ECTOMMOCTH MNPOAYKLMHM W YBEJIWYMBACT [ONIO NPHOBUIN MPEANPUSATHS, 3aBUCAIINE OT
TOYHOCTH U3MEPEHUH.

[Ipn mpoBeneHUH pacyeToB NPH OIEHKE METPOJOTMYECKUX H3IEPKEK YUUTHIBAIOT M3MEHEHUS BO
BPEMEHH pa3MEpOB HX OTIEIbHBIX COCTABISIONIMX. OJTH M3MEHEHUs MOTYT OBITh BBI3BAaHBI
pa3NUYHBIMKM NPUYMHAMH, B TOM YHcIe WHQISLIMOHHBIMU mporeccamu. [1oaToMy sKOHOMHUYECKHE
OLIEHKHU MPUBOJAT K KOHKPETHOMY MOMEHTY WM IIEPUOY BPEMEHH.

[loMumo mpuBeneHHST METPOJOTUYECKHX HU3JEPKEK K KaKOMY-THOO MOMEHTY WM HEepPHOLY
BPEMEHH W3/IEPXKKH BBIPAKAIOT JUISl €IUHUIBI MPOAYKIMH WM TOJOBOrO 00beMa NPOU3BOACTBA (B
JICHE)KHOM BBIPAKECHHH).

PaccMaTpuBaroT BCe y4acTKH MPOM3BOJCTBA, TAE JAHHOE METPOJIOTHYECKOE MEPOIPHATHE MOMKET
W3MEHUTh METPOJIOTHYECKHE U3AEPXKKH. HampumMep, MOBBIMIEHHE TOYHOCTH M3MEPEHHUH NPH KOHTPOIIE
peXMMa B OJHOM TOYKE TEXHOJOTMYECKOTO MPOILECca MOXKET BBI3BATh IIOBBIMICHHWE 3aTpaT W3-3a
NpUMEHEeHUs 00Jiee TOPOTHX CPEICTB M3MEPEHUI M yBEIHUCHHE «OTCEBa» OpPAaKOBaHHBIX JETasei Ha
OJTHOM YYacCTKE M B TO K€ BPEMsl CHH3HTH 3aTpaTbl Ha COOPKY M PETYIHPOBKY HM3ICIUS HA IPYroM
y4JacTKe TPOW3BOACTBA. B TakMX ciydasx METPOJOTHYECKHE H3ACPKKH (MIM WX H3MCHEHHE IIPH
peanuzanv JAaHHOTO MEPOINPHSTHS) OMNPEACNSIOT Ui JAaHHOW TOYKH WJIM COBOKYMHOCTH TOYEK
TEXHOJIOTHUECKOTO TIpoliecca, MPUYeM B ATH M3JEPKKH BKIIOYAIOT BCE COCTABJIAIONINE HM3MEHEHUS
ce0eCcTOMMOCTH MPOAYKIMH, BBI3BAHHBIC TaHHBIM MEPOIIPUATHEM.

Taxum 06pa3om, IpH ONpeeTICHUN METPOJIOTHYECKUX U3AEPIKEK:

- YYUTBIBAIOT (I)aKTOp BpEMCHH, T. €. MNPUBOAAT HU3ACPKKU K ONPCACICHHOMY MOMCHTY WJIN
MepUoy BpEeMEHH;

- YYHTHIBAIOT H3MEHEHHE M3JICP)KEK Ha BCEX YYacCTKaX TEXHOJOIWYECKOro Mponecca WIN
MPON3BOJICTBA;

- IPUBOJAT U3/IEPKKH K KOHKPETHOMY 00beMy (€IMHUIIE) MPOAYKIIHH.

I[Ipn  ompeneneHWM  METPOJIOTHYECKHX  WM3JCPKEK  NPEINPHATHS — OLCHUBAIOT  3aTPaThl
HETIOCPEJICTBEHHO HA M3MEPEHMUsI, 3aTPaThl HA METPOJIOTHYECKOE OOCITyKUBAHUE CPEICTB U3MEPEHUH 1
MOTEPH M3-3a MOTPELTHOCTH U3MEPEHUI.

3anaTI>I Ha U3MCEPEHUA COCTOAT U3 €AMHOBPEMEHHBIX U TCKYIINX. EL[I/IHOBpeMCHHI)Ie 3aTpaTbl Ha
N3MEPECHHUA, CBA3AHHBIC C MCPOIIPUATHUAMU IO MOBBIIICHUIO TOYHOCTHU 1/13MepeH1/1171, B O6HIGM cjiydyae
BKJTIIOYAIOT B ce0s 3aTpaThl:

- Ha HayYHO-HCCIIEIOBAaTEIILCKUE U ONBITHO-KOHCTPYKTOPCKHE PabOTHI, CBA3aHHBIE C pa3pabOTKOM
METOJUK BBIIOJIHEHUS U3MEPEHUM M CPEICTB M3MEPEHUN, JPYIMX TEXHUYECKUX CPEACTB U
MPOTPaMMHOT0 oOecriedeHus (0 3aTpaT, MPUXOASIIIASACS HA JAHHOE TIPEAIPHITHE);

- Ha METPOJIOTHYECKYIO aTTECTAI[MI0O METOJUK BBINOJHEHUs M3MEpeHuil (cocrtaB paboT ykasaH B
I'OCT 8.010);

- Ha IPUOOPETEHHE CPEJICTB U3MEPECHNUIT, TEXHUIECKHX CPEJCTB M MPOTrPaMMHOTO 00ECTIeUeHUS;

- Ha MOHT&X M IIyCKOHaJlaJIOYHbIe Pa0OTHI, BBEJCHHWE B JKCIUIyaTallMI0 CPEACTB H3MEPEHHMH,
TEXHHUYECKUX CPEJICTB U MMPOTPaAMMHOTO 00eCIICUeHHSI.

B HCKOTOPLIX ClIydadaX B €AIMHOBPEMCECHHBIC 3aTPaThbl, IOMHUMO YKa3aHHBIX, BKJIIOYAIOT 3aTpaThl Ha
COOpY)XKEHHE MMOMEIICHNH, KOJOALEB U T. M., HEOOXOAUMBIX JUIS pasMeNIeHus CPeACTB H3MepeHuil. B
KOHKPETHBIX CIydaAaX HEKOTOPHIC N3 NEPCUNCIICHHBIX €IMHOBPEMCHHBIX 3aTPAaT OTCYTCTBYIOT.

IIpu pacuerax dYacTO BO3HHKAeT 3ajlaya OTHECEHHS EIMHOBPEMEHHBIX 3aTpaT Ha KOHKPETHBIH
HU3MEPSIEMBII apameTp.

3neck MOXKeT OBITh HECKOJIBKO BaPHAaHTOB M3MEPEHHMH IapaMeTpa TEeXHOJIOTHYECKOTO IpoIecca.
Tunu4eele  BapHaHTBl U3MEPEHUM  MapaMeTpoOB  TEXHOJIOTMYECKOro Mpolecca M pacueT
COOTBETCTBYIOIUX €IMHOBPEMEHHBIX 3aTpaT Ha U3MEPEHUs IPUBEAEHBI B IPUIIOKeHUH 1.

Tekymue 3aTpaThl Ha HM3MEPEHHUS, CBSI3aHHBIE C MEPOINPHUATUSMH IO MOBBIIIEHUIO TOYHOCTU
M3MEpEHUil, B 00IIeM ciTydae BKIIOYArOT B ce0s:

- 3apaboOTHYIO IUIATy ONEPaTOPOB, HETIOCPEACTBEHHO BBIIOIHSIOIMX M3MEPUTEIbHbIE OIepalny,
BMECTE C COOTBETCTBYIOIIUMHU OTYUCICHUAMU, OIPEACTIACMBIMU pasMepaMi 33pa6OTHOﬁ IJIaTHhI,

- 3aTpaThl HA DHCPTUIO MMUTAHUA CPEICTB H3MepeHHﬁ;

- 3aTpaThl HA MaTEPHAIIbI, PACXOAYEMBIE B IIPOIIECCE U3MEPEHHIA;

- aMOpPTHU3AIMMOHHBIC OTYHUCIICHUA, ONPEACIACMBIE CTOUMOCTHBIO CPEIACTB I/IBMepeHHﬁ U Apyrux
TEXHUYECKHX CPEJICTB, MPUMEHIEMBIX JJIsI N3MEPEHUH MapaMeTpa TEXHOJIOTHIECKOTO IPOoIecca.

Cocrapisionye TEKyIIUX 3aTpaT Ha U3MEPEHHS MOTYT CYIIECTBEHHO M3MEHATHCS B T€UECHHE ToJa
n3-3a uHQUIIOUK. B 5TOM ciydae onpezaensoT kodduuneHt naaekcanuu K, Ha KOTOpBI YMHOXatOT
TOJIOBBIC TEKYILHE 3aTPaThi

* Ha rtepputopun Poccuiickoit ®enepamun kod(QGHUUSHT HHASKCALIMU ONPENENSIOT B COOTBETCTBUHU C
IIPpaBUJIAMH IO METPOJIOTHH [6].



Tekymmue 3aTpaThl Ha H3MEPEHHsI PACCUUTHIBAIOT UL MTapaMeTpa TEXHOJIOTHYECKOro Ipolecca Ha
OJIMH T'OJl C MOMCHTA BHEJPEHUS. MEPOIIPUATHSL.

[Ipu onpeneneHny TEKyIIMX 3aTpaT HAa U3MEPEHUS YUYUTHIBAIOT BO3MOXKHBIE BapUAHTBHI M3MEPEHHUN
napamerpa (mpwioxkenue J[) M HCHONB3YIOT COOTBETCTBYIOIIUE Kod(duimeHTH S, KOTOpbIE
OIIPEEIIAIOT IOJII0 3aTPaT, IPUXOSIIMXCS Ha JaHHbBII MapaMeTp TEXHOJIOIMYECKOro Mpoliecca.

Jn1si 5KOHOMHUUYECKOTO OOOCHOBAHUS YCTaHABIMBAIOT MEpUo] BpeMeHU I (pacdeTHbId mepuon), B
TEUEHHE KOTOPOTO OyAyT MOJOKUTEIBHO MPOSBIATHCS PE3YNBTAThl PEAU3alUU MEPOIPHATHI MO
MOBBIIIEHHIO TOYHOCTH U3MEPEHUI.

Ecnmn HOMeHKIaTypa BBITyCKaeMOW NPOMYKLMH CTAOWIbHA, TO NPH BHEIPSHUH HOBBIX CpPEICTB
U3MEPEHUIl pacyeTHBI IEePUOA COOTBETCTBYET CpPOKaM (DU3MUYECKOTO WM MOPAIBHOTO CTapeHHS
BHEAPSIEMBIX TEXHUYECKHUX CPEICTB (IIPEAIIONI0KUTENBHO 5—7 JIeT).

3arpatThel Ha M3MEpPEHHA 3, B TEUEHHE pacdeTHOro repruona 7 (B TOAax) OMPEAEISIOT CIIETYIONTIM
obpazom:

314 = 3eu + T3TI/II (7)
rze 3, — COMHOBPEMEHHBIC 3aTPaThl HA U3MEPEHUS;

3 — TEKYIIHe TOI0BBIC 3aTPaThl HA U3MEPEHHUS.

Pa3mep 3arpat onpenensioT B IieHaX Ha MOMEHT pacueTa 3arpar.

3aTpaThl Ha METPOJIOTHYECKOE OOCIY)KHBAaHHE CPEACTB M3MEPEHUH TalKe COCTOST M3
CANHOBPEMCHHBIX U TCKYIIUX.

EnuHoBpeMeHHbIE 3aTpaThl HA METPOJIOTHYECKOE 00CITy)KMBaHHE CPEICTB M3MEPEHHH, CBS3aHHbIE C
HOBBIIICHHEM TOYHOCTH U3MEPEHHH, B 00IIEM Cllydae BKIIOYAIOT B ceOs 3aTpaThl:

- Ha UCIBITAHUA C LENbI0 YTBEPXKACHHUS THIA CPEACTB W3MEPEHHH, pa3paObOoTaHHOTO UIsl JAHHOTO
IpeAnpHATHS |

* Ha Ttepputopuu Poccuiickoii ®emepanuu coctaB pabOT W MOPSAAOK OINPEICICHUS KX CTOMMOCTH
YCTAHOBJICHBI B IIpaBUiIaxX Mo MeTposioruu [7] u [6].

- Ha pa3pabOTKy METOMOB M TEXHHYECKHX CPEJICTB KOHTPOJIS pPabOTOCHOCOOHOCTH CPEICTB
M3MEpEHUil B IIpoliecce UX AKCILTyaTalyy;

- Ha MPUOOpETEeHNE M MOHTAX TEXHUYECKUX CPE/ICTB ISl TEKYIIEro PeMOHTa CPEACTB U3MEPEHHH.

Ecnmn Ha mpeanmpuaTud TpPOBOAAT TIOBEPKY BHOBb BHEIPSIEMBIX CPEICTB HM3MEPEHHH, TO
JIOTIONTHUTEIBHO K YKa3aHHBIM YUUTHIBAIOT CIEAYIOIINE €IMHOBPEMEHHBIE 3aTPaThI:

- Ha IpHOOpEeTeHNEe M MOHTAX [TOBEPOYHOT0 000PYIOBaHHUS;

- Ha [IOATOTOBKY IIOBEPUTEJIEH;

- Ha aTTeCTalUIO OBEepUTEIEH *;

- HA AKKPEIUTALHIO METPOIOTHIECKOil CITyKOBI Ha IPABO OBEPKH CPEJICTB H3MEPEHUI

* Ha Tepputopun Poccuiickoit Ddeneparyin cOCTaB paboOT YCTAaHOBJIEH B PaBUIIaX MO METPoJoruH [8].
** Ha Ttepputopun Poccuiickoit ®enmepanmu coctaB paboT W TOPSIOK OMPEACTICHUS WX CTOMMOCTH
YCTaHOBJIEHBI B IIPaBMJIaxX Mo Merposoruu [9] u [6].

AHaJIOTHYHBIX eIMHOBPEMEHHBIX 3aTpaT TpeOyeT OpraHn3anus KalnOpOBKH CPEJICTB M3MEPEHUH Ha
MPEINPHUSITHN.

Ecnu Ha npeanpusaTUy OpraHu3yroT U3TOTOBIEHHUE U PEMOHT CPEJICTB U3MEPEHUH, UCIIOIb3YEMBIX B
cdepax pacrpoCTpaHEHUS! TOCYJapCTBEHHOTO METPOJIOTHUECKOTO KOHTpOJsl (Haja30pa), TO B COCTaB
€/IMHOBPEMEHHBIX 3aTpaT Ha METPOJOTHYECKOe OOCITy)KUBaHWE CPEACTB HM3MEPEHHH BKIIOYAIOT
3aTpaThl HA JUIEH3UPOBAHUE JIEATEIbHOCTH MPEANPUATUS 10 U3TOTOBICHUIO U PEMOHTY 3TUX CPEJCTB
U3MEpeHuil "

* Ha reppuropun Poccuiickoit @enmepannu coctaB paboT H IOPSIOK ONpPENETCHHS WX CTOMMOCTH
ycranosienst B [10]-[12].

Tekymme 3aTpaThl Ha METPOJIOTHYECKOE OOCITY)XKHBAaHUE CPEICTB H3MEPEHHM, CBSI3aHHBIC C
MOBBIIICHHEM TOYHOCTH U3MEPEHHIA, B 0OIIEM CiIydae BKIIOYAIOT B Ce0s1 3aTpaThl:

- Ha MMOBEPKY CPE/ICTB U3MEPEHHIA;

- HAa MOBEPKY OTAJOHOB COMHUI[ BEJIMYWH, NPUMEHSIEMBbIX ISl MOBEPKH pabouMx CpeicTs
M3MepeHUi (eCiH MOBEPKY pabounx CpeACTB M3MEPEHUH IPOBOIST Ha TPEANPUATHN);

- Ha KaJHOPOBKY CPEJICTB M3MEPEHHIA;

- Ha KOHTPOJb pabOTOCIIOCOOHOCTH CPEICTB M3MEPEHUH B MpOIECCe WX IKCIDTyaTaruu (IOMHMO
MOBEPKH HJIM KaTHOPOBKH);



- Ha periIaMeHTHOe OOCTYy)XMBaHHE CPEACTB H3MEPEHHH B COOTBETCTBHH C YKa3aHUSIMH
SKCIUTyaTallUOHHBIX JJOKYMEHTOB;

- Ha TEKYIIUH PEMOHT CPEACTB U3MEPEHU;

- Ha METPOJIOTMYEeCKHI Haa30p 3a COCTOSHHEM M MPUMEHEHHEM CPEACTB U3MEPEHUl, 3TaloHaMu
€JIMHML[ BEJIWYMH, INPUMEHSIEMBIMH /I KaJUOPOBKH CpEICTB M3MEpEHHH, 3a CcoOMoJeHneM
METPOJIOTHYECKUX MPABHJI, BBIITOIHIEMBIX METPOJIOTHIECKOH CITyKOOH MpeanpHsTHsL.

3aTpaThl Ha MOBEPKY CPEACTB HU3MEPEHUIl M 3TAJOHOB ONPENENSIOT UCXOAS U3 YCTAHOBIIEHHBIX
Tapu(OB U TPAHCHOPTHBIX pacxoaoB. Eciu moBepky (KannOpOBKY) CPEACTB M3MEPEHUI NPOBOIHUT
METpPOJIOTHYECKas CITy>kK0a MPeANpPUATHS, TO TEKYIUE 3aTPaThl ONPEAEISIOT UCXOS U3 HOPM BPEMEHU
Ha TIOBEPKY, CTOMMOCTH OJHOTO HOPMATHBHOTO 4Yaca pabOTHI MOBEPHUTENS M CTOMMOCTH PACXOIHBIX
MAaTepHAIOB .

Ecmn Ha mnpeanpusTHM OCYIIECTBISIIOT M3TOTOBJIEHHE WM PEMOHT CPEICTB H3MEPEHHUId,
UCTIONB3YeMbIX B cdepax pacHpOCTpaHEHUs] TOCYHApPCTBEHHOTO METPOJIIOTHUECKOTO KOHTPOJS H
HaJ30pa, TO B TEKYIIHE 3aTPaThl HA METPOJIOTHUECKOE OOCIYKHBaHHE CPEACTB U3MEPEHUI BKIIOYAIOT
€XKEroJHbIE BBIIUIATHI OpraHy, BBIJABIIEMY JIHIEH3MI0O HAa M3TOTOBICHHE M PEMOHT CPEICTB
H3MepeHHﬁ**.

* Ha rteppuropuu Poccuiickoit demepanuyi HOPMBI BpEMEHH H TapU(bl ONPEACISIOT B COOTBETCTBHH C
pexoMerganueii [ 13] u mpaBuIamMu Mo MeTpoJIoTui [6].
** Ha Tepputopuu Poccuiickoii @ezepaliii pasmMepsl BBIILIAT OMpPEIeIsoT B cootBeTcTBuH ¢ [10] - [12].

Texymue 3aTpaTsl HA METPOJOTHUECKOE OOCITYXXHMBAaHHE CPEICTB M3MEPEHHH PacCUNUTHIBAIOT LIS
napaMerpa TEXHOJIOTMYECKOTO IpoLecca, Kak IpaBUiIO, Ha OJMH IOJ C MOMEHTAa BHEIPCHUS
MEPOIIPUATHS.

CocraBisiolye TEKyIIUX 3aTpaT Ha METPOJOIMYecKoe OOCIy)XMBaHHE MOTYT CYLIECTBEHHO
M3MEHATHCS B TEUCHHUE ToJ1a U3-3a MHQIsuuU. B aTOM ciydae onpeaenstor KodGpGUIUEHT UHICKCAIMH
K., Ha KOTOPBII YMHOXAIOT TEKYII[He TOJA0BbIE 3aTPaTHI.

Takum 00pa3oM, TeKyl[ue TOJOBbIE 3aTpaThl HAa METPOJIOTHUECKOE OOCITy)KUBAaHHE CpPEICTB

U3MEPEHUil 3yo C yu4eTOM HHOIISIHMU OMPEICIIAIOT CIACAYIOIINM 00pa3oM:

— q
30 = z Kui?’Moi ’ (8)
i=1
rie K, — KodpdUIMEHT HHACKCAIMH I-H COCTABJSAIOMICH TEKYIIMX TOJOBBIX 3arpar Ha

METPOJIOTHYECKOE 00CITyKHBaHHE;

( — YHCIIO COCTaBJISIOIINX TEKYIINX 3aTPar;

3moi — COCTaBJISOMIAs TEKYIIMX TOJOBBIX 3aTPaT Ha METPOJIOTHYECKOE OOCIYXHBAaHUE CPEICTB
U3MepeHuit 6e3 yuera mHQIAIHIH.

JIs  SKOHOMHYECKOTO OOOCHOBAaHHS MEPOIPUATHA 10 TOBHIIICHHIO TOYHOCTH W3MEPEHUH
OIICHUBAIOT HE TONBKO 3aTpaThl Ha HW3MEPEHUS H METPOJOTHYECKOe OOCIYKHBAHHUE CPEICTB
M3MEpEeHuil, HO U PUOJIMIKEHHO pa3Mephl OTEPh U3-3a MOTPEHIHOCTH U3MEPEHUI.

AHanu3 M OlEHMBaHHE IOTEph M3-332 MOTPEIIHOCTH M3MEPEHH SIBJISIOTCS BEChbMa HEMPOCTOM
3aga4eil. Takyto paboOTy BBINOJHSIOT, B IEPBYIO O4Y€pe/b, ISl KPYIMHBIX TEXHOJIOTHYECKHX YCTAHOBOK
u 00bexToB. IIpy 3TOM BBIJIENSIOT HauOoOJiee BaXKHbIE MapaMeTPbl TEXHOJOTHYECKHX IPOIECCOB,
KOTOpBI€ OOBITHO COCTABILIIOT 7 % - 10 % BceX u3MepseMBbIX MapaMeTpoB.

[IpsiMoe 3KCHepUMEHTAIbHOE OICHHWBAHUE MOTEPh M3-332 MOTPELIHOCTH M3MEPEHHH MPaKTHYECKH
HeBO3MOXHO. OCHOBHasi MpPUYMHA 3TOTO — HEBO3MOXKHOCTH «UHCTOTO» OSKCIEPHUMEHTa, KOTAa
HUCTOYHMKOM NOTEPh B TEXHOJOTHYECKOM IIpoliecce SBISETCS TOJBKO IOTPEIIHOCTh H3MEPEHUH.
OTnenuTh Takue IOTEPH OT MOTEPb, BBI3BIBAEMBIX NPHYMHAMH, HE CBS3aHHBIMH C H3MEPEHHSIMH,
Ype3BBIYAHO CII0KHO. [I03TOMY OLIeHMBaHME IOTEPh M3-3a MOTPENIHOCTH N3MEPEHUI OCYLIECTBISIOT
JUIIb AHATATHYECKUMHE, PACYCTHBIMH METOIAMH, B TOM YHCIIC HCIOJb3ys MAaTeMaTHYCCKUE MOJCIH
TEXHOJIOTHYECKOTO IIPOIIecca M NPOLEeyp ONTUMH3ALNH €0 PeXKUMa.

Hexortopble crnocoObl aHAIMTHYECKOTO OIEHUBAHUS IOTEPh H3-3a2 IIOTPEHIHOCTH HW3MEpEHUit
npuBeaeHsl B PMI'62.

OlIeHKH MOTEPh BBIMOJHSIOT ISl IBYX-TPeX NPaKTHYECKH peaju3yeMbIX BapHaHTOB. Bapuant c
HaNMCEHBIIMMH METPOJIOTHUYECKAMH H3Iep)KKaMH (HAaMMEHBIIEH CYMMOH 3aTpaT Ha H3MEpPEHHS H
METPOJIOTHYECKOE OOCITy)KUBAaHHE CPEACTB H3MEPEHHWH, a TakKe HAaWMEHBIINMH MOTEPSIMH H3-3a
MOTPENIHOCTH U3MEPEHHH B TEUCHNE PACYETHOTO IIEPHUOAa) CUUTAIOT Haubosee 3(h(heKTUBHBIM.

Ecnu morepn n3-3a MOTrpelIHOCTH W3MEPEHUI BBI3BAHBI OTKIOHEHHSAMH (PAaKTHYECKOTO PEKXUMa
TEXHOJIOTMYECKOTO Mpoliecca OT ONTHMAIBHOIO pEeXMMa W B 3arparax Ha W3MEPEHUs H
METPOJIOTHYECKOE O0CITYy)KMBaHHWE NPEBAIMPYET CTOMMOCTb CPEICTB H3MEPEHHUH, TO OLEHUBAIOT
3aTpaTbl Ha M3MEPEHHST M METPOJOTHYECKOE OOCITY)KMBAHHE CPEACTB M3MEPEHHH M IOTEpU H3-3a



MOTPENTHOCTH N3MEPECHUI B TEUEHHE PAaCUCTHOTO MEPHOAA AT OJHOTO BapHaHTA. 3aTeM MPUHHUMAIOT,
YTO CyMMapHbIE 3aTpaThl Ha W3MEPEHUS M METPOJIOTHYIECKOE OOCIy)KMBAaHHE CPEICTB M3MEPEHUI
00paTHO MPOTOPIMOHAIBHBI MOTPEIIHOCTH HM3MEPEHHH O, a MOTepH CBSA3aHBI C IOTPELIHOCTHIO
M3MEpEHUH KBaApaTUYHON 3aBUCUMOCTBIO.

Ecnu onpenenens! notepu I1; nns CKO norpemHocty u3sMepeHuid 63 OAHOTO BapHaHTa U3MEPEHUH
napameTpa, TO JUIsl IpPYTUX 3HaueHUH Gj MOTepH BBIYUCISIOT 0 opmyre

IT; = Ty(oi /o). ©)

MuHuManbHass CyMMa 3aTpaT U MoTeph (MUHUMAaJIbHBIC MeTpoorndeckue u3nepkku) (X3 + 1)y
COOTBETCTBYET ONTHUMAaJbHOM IPENETbHOW IOTPEIIHOCTH H3MEPEHHH Oyy,. 3HAs ONTHUMAaJbHYIO
MpEeeNbHYI0 IOTPEIIHOCTh W3MEPEHHUI, BBIOMPAIOT COOTBETCTBYIOIIEE CPEICTBO H3MEPECHUH WIN
peannu3yioT TO WIM HHOE MEPONPHUITHE, MAKCHMAalIbHO IPUOIIIKAIONIEe TOYHOCTh H3MEPEHHH K
ONTHMAJIBFHOH, HE Jenasi KaKUX-TMO0 APYruX SKOHOMHYECKHX OLEHOK, M 3TOT BapHaHT IPUHUMAIOT
9KOHOMHUYECKH 11eJ1ECO00Pa3HBIM.

IIpnnoxkenue A
(pexoMeHyeMoe)

IIpumep cocTaBisAOLIe NOrPELIHOCTH U3MEPEHUI U3-32 HeaJleKBATHOCTH MO/eJIU
peaibHOMY 00bEKTY

CreneHp NPOYHOCTH COCAWHEHWS Bajla W BTYIKH (IUIOTHOCTH HX COEAWHEHUS) 3aBUCHT OT
JNEWCTBUTENBHBIX DPAa3MEPOB HX MONEPEYHOTO CEYCHWS. BHYTPEHHIOIO IOBEPXHOCTh BTYJIKH H
HapyXHYI0 TOBEPXHOCTh Bajla (POPMHPYIOT B pE3yNbTaTe MEXaHWIECKOW OOpabOTKH, IO3TOMY HX
MONIEpEeYHble CEYEHUS HE B IIOJHOH Mepe COOTBETCTBYIOT IIOIEPEYHBIM CEUEHHSIM CTPOro
WJIMHAPHUYECKHUX Tell (U3-3a OBAJIBHOCTH, BOJIHUCTOCTH U T. I1. (DAaKTOPOB).

Jns obecrieueHuss HEOOXOTUMOH TNPOYHOCTH COEAMHEHUS CIEAYeT, W3Mepsisi IHaMeTpbl B
HECKOJBKUX HAIPABICHUAX, ONPEIACITUTh CPEAHNE JHAMETPhl Bana U BTYIKH. OTHAKO IS YIIPOIIEHUSI
MPOIEAYpPHl HM3MEPEHHH HX COUYJICHSAEMBIE IOBEPXHOCTH IPHUHUMAIOT CTPOTO HWIMHIAPUYECKUMHU
(Mozens OOBEKTa M3MEPEHMii), a B KadeCTBE M3MEPSIEMBIX BEJINYMH B IONEPEYHBIX CEUEHHIX —
JaMeTp BIIMCAHHOW OKPYXXHOCTH BTYJIKH M JTHaMETp ONMMCAHHOW OKPY)KHOCTH Bana. Eciam maMepenus
BBITIOJHAIOT C IEJIbI0 00ECHEeYUTh MPOYHOCTh COCNUHEHMs, TO Takas MOJEIb OOBEKTa M3MEpEeHHH
ABJISIETCS MCTOYHHKOM COOTBETCTBYIOIICH METOAMYECKOW COCTABIAIOUIEH MOTPENIHOCTH M3MEpEeHHH
(13-3a pa3HUI] MEXIy IMaMeTPOM OIMCAHHON OKPYXXHOCTH Bajla M €ro CPEJHHM IHAaMETPOM,
JMaMeTPOM BITMCAaHHOH OKPYXHOCTH BTYJIKH U €€ CPETHUM JTHaAMETPOM).

IIpuinoxenne b
(pexoMeHIyeMoe)

l'[puMep peaaun3alnuy TeCTOBOro MeT01a NOBBIMNCHUA TOYHOCTH ﬂ3MepeHl/lﬁ

Bb.1 C®II cpeacrBa u3MepeHnii NpeACTaBIAIOT B BUAE TOIMHOMA
Y= Ap+ AX + AX + .+ A XM (b.1)
rze Y — BBIXO/IHAs BEJINYHHA;

Al, A,, ..., A, — mapametpsl COIT;

X — u3MepsiemMasi BETMUMHA.

b.2 Homunansayto C®PII BblpakaroT ciieytommum oopa3om:

Y=Ag + ApX + A X+ oo+ An XM (B.2)
rae Ay, A, -y Aun — HOMHHAJTIBHBIE 3HaYeHMsI TapameTpoB COIT.

b.3 B peasbHBIX YCIOBHSIX 3KCIUTyaTalliM CpPEICTBA HM3MEPEHUN NEeHCTBUTENbHBIE 3HAUCHUS
napamerpoB COII oTnngaroTcs OT HOMUHAIBHBIX 3HAYCHHWH BCIIEACTBHE BO3JCHCTBHSA PA3THIHBIX
BHEIIHUX (haKTOPOB, CTApPEHUS BJIEMEHTOB W T. M. Ilo3TOMY I peanbHBIX YCIOBHH SKCIDTyaTaluu
CO®II BBIpaXxaroT CICAYIOIMNUM 00pa3oMm:

Y = Ag(t) + Ay(D)X + ... + Ay()X™, (B.3)
rae Ag(t), Ax(t), ..., An(t) — nmeiicTButensHbie 3HaueHus napamerpos COII.

b.4 TIpuBeneHHas K BBIXOY IOIPEIIHOCTb CPEACTB U3MEPEHUI

Apx =Ag1 + AppX + ...+ Agn X, (B.4)

e Aqi = Ai(t) - 4.

B.5 Ilpouecc m3mepenuii cocrout u3 N + 1 takroB. B mepBom (OCHOBHOM) TakTe NpeoOpasyroT



U3MEPSAEMYI0 BENIMYMHY, & B N APYTHX (JOTMOMHUTENBHBIX) TakTaXx mpeoOpasyroT Tectol Au(X),

Zz(X), . ﬂn(X), KaXIbIi U3 KOTOPBIX SBJISETCS HEKOTOPOH (YHKIMEH HM3MEpSEeMON BEIHMUYHHBI.
Pe3ynbTaThl OCHOBHOTO U TOMOJHUTEIBHBIX TAKTOBBIX Mpeobpa3oBanuii Yy, Yy, ..., Yy B BUAE MOJIMHOMA
OPECTABISIIOT CICAYIOMIUM 00pa3oM:

Y, = Ay + ApX + A3X? + ... + A, X" (ocHOBHOIT),

Y1= A+ ApAi(X) + ... + AJAX)]" (mononeuTeIBHBI), (B.5)

Yo = Ay + ApAy(X) + ... + AJALX)]" (zomonHuTeNBHELA).

Bb.6 Jlna monyueHMs TECTOBOrO aIrOPHTMA IIOBBIIECHUS TOYHOCTH H3MEPEHUH ONpeaessioT
peanbHble mapameTpsl Aq, A,, ..., A, COII UCXOZHOTO CpeACTBA M3MEPEHHI U3 CHCTEMbl YPaBHEHMUI
JIOTIONHUTENBHBIX TAKTOBBIX Hpeobpasopanuii (Y1, Yo, ..., Yy), @ 3aTeM HaX0A4T 3HAUCHUE H3MEPAEMOM
BEJIMYMHEI U3 OCHOBHOTO ypaBHeHus (Y,) IpHU MOACTAHOBKE B HErO TEKYIIUX 3HAYCHHH Ay, Ay, ..., Ay,

Ilpumep — Peanusayus mecmo6o20 Mmemooa NOGLIMEHUA MOYHOCMU U3MepPeHuil,
6bINOIHAECMBIX cpedcmeamu uzmepenuii ¢ auneinoi COII, umerowieit 6uo
Y= A1 +A2X

Anzopumm, peanusyrouwuii mecmosvlii. Memoo HOGLIMEHUA MOYHOCIMU U3MePeHUll npu

aunennoii annpoxcumayuu C®II, nonyuarom noocmanogrou ¢ cucmemy ypasuenuii (b.5) n = 2:
CYAO-LA) Y-
TA)-AX) AXX)-A(X)

Ha pucynke b.l1 npugedena cmpykmypnas cxema uzmepumenvuou cucmemovt (HC),
noseonawans  peanu3oeams Imom anzopumm nymem UCNOIb306AHUA 00H020
MYTbMUNTUKAMUGCHO20 U 00HO20 A00umugHozo mecmos. UC cocmoum u3 0610Ka adO0umugHsIxX
mecmog (bBAT), onoka mynemunaukamuenvix mecmos (bMT), usmepumensnozo npeoopazoeamensn
(UI1) n eviuucrumenvrnozo ycmpoiicmea (BY).

—

|
. |
} |
|
| | |
’ |
' |
} |
| |

un

BY p—>

Kn2

BMT

Pucynox b.1

Ilpouecc uszmepenuii cocmoum u3z mpex maxkmos. B nepeom maxme xnwouu Knl u Kn2
pasmuikarom u Ha 6xo00 UII nooarom usmepaemyio enuiuny.

Bo emopom maxkme knrou Knl 3amvikarom u na 6xo0 HII nocmynaem adoumuenstii mecm X+Q,
dopmupyemotii BAT. B mpemvem maxme knwou Knl pazmwvikaiom, a knou Kn2 3amvikarom,
obecneuusasn nooknouenue ko 6xody HIl myrsmunnuxkamuenozo mecma euoa X + KX = (1 + K)X,
dopmupyemozo BMT. Iloocmagnarom 6 npusedennoe eviue gvipaycenue Y , 3nauenus A1(X)=X + Q
u Ax(X) = (1 + K)X u nonyuarom eviparicenue, Komopoe peanusyem 6bl4UCIUMenabHOE YCIMPOICHE0
(BY):

v (-Y)Q
BBIX
(Yl - Yo ) K

Kak 6uono u3 nonyuennozo evipajriceHusa, MOYHOCMYb Pe3yaibmama UIMepeHuil He 3a6ucum om
Heu3secmuvlx napamempos A; u A, C®II ucxoonozo HIl u npaxmuuecku onpeodensemcs
MOYHOCHIbIO NAPAMEMPOE A0OUMUECHO20 U Myabmunaukamuenozo mecmos Q UK, BAT u BMT.



Ipunaoxkenue B
(pexoMeH1yeMoe)

HpnMep HCIOJIB30BAHUA METOAA 06paTHOF0 Hp606p230BaHl/Iﬂ JJIsi NOBBIIICHUSA TOYHOCTH
HU3MEPUTEJTBbHOT0 YCUJIUTEJISA

B.1 JIuHeWHbI! WM3MEPHUTENBHBI YCHIINTEIb COCTOMT M3 JBYX IIOCIEIOBATEIbHO COEAWHEHHBIX
TMHEHHBIX KackamoB 1 m 2 (pucyHok B.1), xoadduumenTs ycunerus KoTopbix paBHe K; n K. B
cxeMe mMeeTcsi oOpaTHBIA mpeoOpa3oBarens 3 (HampuMmep, OETUTENh HANpsDKCHUS) W YCHIIUTEh
KOPPEKTHPYIOMIETO CUTHANA 4.

a4 ay

(
A

Pucynok B.1

B.2 HomuHanbHas XapakTepuCcTHKa MPeoO0pa30BaHUs U3MEPUTEIHHOTO YCUITUTEIS HUMEET BUJT
Y. = f.(X) = KX, (B.1)

rae K, = K1 Kyo;

Ky, Ky2 — HOMUHaNbHBIE 3HaUeHNs Kod(hduninenToB ycunenus Ky u K; cOOTBETCTBEHHO.

B.3 IIpuBeneHHy0 KO BXOXIy aOCOJIOTHYIO MOTPEIIHOCTH KOPPEKTUPOBAHHOTO H3MEPHUTEIHHOTO
yCHIIUTENs Ay BRIYHUCIISIIOT TIO0 popmyrie
oy a +a, Ky +9, X

1+ K /K, 1+ K, /1Ky
rae &y, y, a4 — AATUTHBHBIC IIIYMBI, IPUBEICHHBIC KO BXOJIaM COOTBETCTBYIOIINX KaCKaJIOB;
Ky —KiKy

O = . OTHOCHTEJIbHas IOTPEIHOCTh KO3 duieHTa ycuneHus;

K; — K03 GUIMeHT yCUIeHUS YCUITUTENS KOPPEKTHPYIOLIETO CUTHAA.

N3 dopmynsr (B.2) BumHO, 9TO ISl CYIIECTBEHHOTO YMEHBIIIEHUS TOTPEITHOCTH, 00YCIIOBICHHON
CBOMCTBAMHM YCHJIMTENS KOPPEKTUPYIOIIEro CHUTHala, HeoOxoammo BbeiOpath K, >> K. Torma
aOCOJIIOTHYIO TOTPEIIHOCTh KOPPEKTHPOBAHHOTO HM3MEPUTENHHOTO YCWIIMTENS BBIYUCISIOT 110
dhopmyie

A , (B.2)

H

Ak =ag+ K1/K4 (a1 + a2/K1 + SKX) (B3)

OTcroza cieyer, 9To K TOYHOCTH U CTa0MIbHOCTH KO3 durmenTa K, sxxecTkre TpeOoBaHUS MOKHO

HE NPEbABIATh, HO aJAUTUBHAS MOTPEIIHOCTh YCUIUTENS] KOPPEKTUPYIOLIETO CUTHAA, IPUBEACHHAs
K ero BXOJly, I0JDKHA OBITh BECbMa MaJIOH.



Hpunoxenune I'
(pexoMeHayemMoe)

HpnMep HCIIOJb30BAHUA PIH(l)OpMaIIHOHHOﬁ H30LITOYHOCTH JJISl MOBBIINICHUA TOYHOCTH
I/IBMGPEHI/Iﬁ pacxoaa rasa, HOTpeﬁJIﬂeMOFO npeanpusaTueM

I'.1 Cxema n3MepeHuit pacxoja raza Ha IpeANpHsATUN IpUBeieHa Ha pucyHke I'.1.

Q, »— Llex 1
Ha Bxope M\ _
npeanpusTUs Q— Q2 > Llex2
Q3 »— Llex 3
Pucynok I'.1

I'.2 Tpu u3MepeHHsX pacXoI0B ra3a BCeMu MOTpeOuTeNsamMu Ha npeanpustin (pacxoast Qp, Qy, Qs)
n3MepeHus obrero pacxona Q, gomyckaercst He mpoBoauTh. Ero ompenemnsror cymmoit Q; + Q, + Qs.
Ecmm pacxomomMepsl OJMHAKOBOTO Kiacca TOYHOCTH, TO 3Ta CyMMa pacxoloB Ooiee TOYHA, 4eM
pe3yabTaThl U3MEpPEHUit 0011Iero pacxoaa Q,.

I'.3 IIpu u3MepeHusIx pacxosa raza Ha BXOJe NPEIIPHUITHs OOLIMI pacxo ra3a, MocTyHarouero Ha
OpEINPUATHE, MOKET OBITh TAKXKE OMpPEACIICH MyTeM BbraucieHus moaycymmsl 0,5 (Qi+ Q, + Q3 +Q,).
DT0T pe3ynbTaT 60JIee TOUYCH MO CPABHEHHUIO C pe3ysbTaToM m3Mmepenuid Q, u cymmoit Q; + Q, + Qs.

I''4 Jlns oThICKaHHs MONPAaBOYHBIX KOA(D(MUIMEHTOB K IMOKAa3aHHSIM PACXOJOMEPOB COCTABISIOT
ypaBHeHHs OanaHca, W 1O JAaHHBIM HM3MEPEHUH pacxXoJOB B pPa3HblE MOMEHTHl BPEMEHH WIIM B
pe3ysbTaTe YCpEIHEHHS! pacXolOoB Ha OIPEIETICHHBIX HHTEpBAJaX BPEMEHH COCTABISIOT CHCTEMY
YpaBHEHHI BUJA

Quy1 + Qa1y2 + Qays = QoiYo,
Qu2Y1 + Qa2Y2 + Qa2y3 = QozYo, T.1)
Quay1 + Qa3Y2 + Qssys = Qoo
Quay1 + QaaY2 + Qaays = QoaYo

rJie Yo — IMONPaBOYHBINH KO (GHUIMEHT K [TOKa3aHUSIM pacxoJioMepa Ha BXOJIE MPEANPHSITHSL;

Y1, Y2, Y3 — TOnpaBo4yHble KOA(PQUIMEHTHl K IMOKa3aHUSIM PacXOIOMEPOB KaXIOro M3 Tpex
notpebuTenei rasa;

Q — pacxon rasa, U3MEpEHHBI PacXx0JOMEpPOM, ONpe/eNsieMblii MepBbIM HHICKCOM mnpu Q, 3a
MHTEPBAJI BPEMEHH, OIpeesieMblii BTOPHIM HHJEKCOM (HampuMmep, MepBoe ypaBHeHHe OanaHca
COCTaBJIEHO HAa OCHOBaHMHU JaHHBIX 32 SIHBAaph, BTOPOE, TPEThE€ M YETBEPTOE — COOTBETCTBEHHO 32
(heBpab, MapT U anpeb).

I'.5 Pemas cucreMy ypaBHEHH, ONPEEIIAIOT 3HAUCHHS TTOTPABOYHBIX KO3 HHUIINEHTOB.

.6 Drtor Meron TNOBBIIIEHWS TOYHOCTH W3MEpEeHHH S(GQPEKTUBEH TOJNBKO TP BEChbMa
HE3HAYMUTENHHOM J0JIe CITyYaiHbIX COCTABIISIONINX B CyMMapHOH NOTPELTHOCTH.

[Ipn sTOM HEOOXOQMMO 3HATh IONPAaBOYHBIN KO3(D(HUIMEHT XOTs OBl JUIS OIHOTO KaHaia
M3MEpeHuil pacxosa. DTO YCIOBHUE CUMTAIOT BBIMOJIHEHHBIM, €CJIM B OJJHOM M3 KaHAJIOB HCIIOJB3YIOT
pacxozioMep, MOTPEIIHOCTh KOTOPOTO CYIIECTBEHHO MEHbIIIE MOrPEIIHOCTH OCTaJIbHBIX PACX0I0MEPOB,
M TpH PEUICHHMH CHCTEMbl YpaBHEHHH MOXKHO MPHUHITH JUIS €ro IOKa3aHWi MONpPaBOYHBIM
K03 PHUIINEHT PaBHBIM EAUHUIIE.

Hpnaoxenne [
(pexoMeH1yeMoOe)

TunuyHbIe BADMAHTHI H3MePEHNH TEXHOJIOTHYECKNX MAapaMeTPoB
H pacyeT COOTBETCTBYIOIINX e JHHOBPEMEHHBIX 3aTPAT HA H3MEPEeHHUS

J.1 B mpocreiitiem ciydae napaMmeTp TEXHOJIOTHYECKOTO MPOIEcca U3MEPSIOT OJJHUM CPEJICTBOM
W3MEPEHUH WM OIHUM KOMIIIEKTOM CPEICTB M3MEPEHHH, KOTOPHIE HE HCIIONB3YIOT JJIS W3MEpEHHUit
IpYTUX TapaMeTpoB WM Ui BBHIONHEHWS HEW3MEPHTENbHBIX (GyHKOuA. B sTrom ciydae
€IMHOBPEMEHHBIC 3aTPaThl Ha N3MEPEHHUS OTHOTO MapaMeTpa 3, BEIUUCISAIOT CICIYIOINM 00pa3oM:



K
3en = _§3eni > (I[l)

r7ie 3e;i — COCTaBIISIONIAs €AMHOBPEMEHHBIX 3aTpaT Ha U3MEPEHUS;

K — 4ncno cOCTaBNSAIONIMX eANHOBPEMEHHBIX 3aTPAT HA U3MEPEHHSI.

J.2 J1ns u3sMepeHuii napamerpa UCIONb3YIOT NaTYMK U MHOTOKaHaJIbHBIH aBTOMaTHYECKUi IpuOop
nnmn neHTpanbHyl0 9acte ACYTII (oT ycTpoiicTBa CBSI3M € OOBEKTOM [0 JKpaHa IHCIDICS MU
npHuHTEpa). B 3ToM ciydae equMHOBpEeMEHHBIE 3aTpaThl HA M3MEPEHHS OJHOTO MapaMeTpa BBEIYHCIIAIOT
CIIEIYIOIIIM 00pa3oM:

p 1r
3e14 = Z 3eMi +— Z 3emj ’ ([[2)
i=1 n J=l
rac 3eui — COCTaBJiOIIasl C€AWHOBPEMEHHBIX 3aTpaT Ha JaTYMK ©W JAPYru€ KOMIIOHCHTBI

W3MEPHUTENFHOTO  KaHala, MpPUCYIIHME TOJBKO HM3MEpAeMOMY Tapamerpy (HOPMHUPYIOUIMH
npeoOpa3oBaTeNb, HATPY304HOE COTIPOTHUBIICHHUE U T. 11.);

3enj — COCTaBIISIOIIAS €IMHOBPEMEHHBIX 3aTpaT Ha MHOTOKaHAJIbHBIH aBTOMATHYECKUil MpHOOp
(xommoneHT 1eHTpadbHOi uyacTu ACYTII — kommyTarop, aHaioro-nupoBoil mpeodpaszoBarteisb,
MPOLIECCOp U T. I.);

p — YHUCJIO0 KOMIIOHEHTOB U3MCPUTECIILHOT'O KaHaJIa, MIPUCYIIUX TOJIbKO U3MEPACMOMY IMapaMETpy,

I — YUCJI0 KOMIIOHEHTOB HeHTpaﬂLHOﬁ JacTHU U3MEPUTCIIbHOT'O KaHaJia,

1 — YHCIO KaHAJOB MHOTOKaHaJIbHOTO Ipubopa (ueHTpansHoi yactu ACYTII).

J1.3 TTapaMeTp TEXHOJIOTHYECKOTO Iporecca { onpenensoT Kak CpelHee WIN CyMMapHOE 3HaUCHHUE
0 pe3yIbTaTaM U3MEPEeHHH B M TOYKax (HanpuMep, CpeHee 3HaUCHNE TeMIIepaTypHl i, B IOMEIIeHUH

— pucysok /1.1)

OZIHOTPIHHBIC nmapaJjijie;ibHbI€ BEeTBH

ti— TN yn nn l

t; \ O6uwian BeTBbL
©

L 3( X MB > teo
o

. ]

Pucynox /1.1

B oroM ciydae eIMHOBPEMCHHBIC 3aTparhbl HAa H3MEPEHHS OJHOTO MMapaMeTpa BBIYHCISIOT
CIIeIYIONINM 00pa3oM:

h k
3eH = mz 3eni +1 Z 3emj > (113)
i=1 nj=1
ra€ m — 4YHUCIO0 TOYCK (O,HHOTI/IHHLIX napajijieJibHbIX BCTBCﬁ), o pe3yjbTaTam H3MCp€HHﬁ B
KOTOPBIX OIIPEACIIAOT CPCAHEC WM CYMMAPHOC 3HAYCHUE ITapaMeTpa,
3eni — CJAMHOBPEMCHHBIC 3aTPAaTbl HAa U3MEPCHUA, MPUXOAAIINUCCI Ha OAHO CPCIACTBO I/I3MCP€HI/II>1

WM TEXHUYECKOE CPEJICTBO B NMapaJUIEIbHON BETBH (HAIpHMeEp, 3aTpaThl Ha NPHOOpPETEHHE U MOHTaX
tepmomnaps! TII);

3enj — EIMHOBPEMEHHBIE 3aTPaThl HA U3MEPEHUs], NIPUXOAAIINECS Ha OJHO CPEICTBO M3MEPEHHH
WIN TEXHWYECKOE CpEeACTBO B 0OmmIed BeTBH (HampuMep, 3aTpaThl Ha TPUOOPETEHHE W MOHTAX
MuLTHBOJIBTMETpa MB);

h — 4uciI0 KOMIOHEHTOB B MapaienbHON BeTBU (Hampumep, Tpu: Tepmorapa TII, yamuHsromme
KOMIIEHCAIIMOHHbIe ITpoBoja YII, m3mepurensHelii mpeodpasoBatens M),

Kk — gmcio KOMIMOHEHTOB B 00IIeH BeTBH (HampuMep, ABa: Hepekiodarens [1 1 MUITHBOIBTMETP
MB).

.4 TlapameTp TEXHOJIOTHYECKOTO MPOLECCa U3MEPSIIOT ¢ MOMOIIBI0 HECKOIBKHX U3MEPUTEIbHBIX
KaHaJIOB (HampuMmep, NMPHUBEAEHHbIE K HOPMaJbHBIM YCIOBMSAM 3HAUEHUS pacxoja MPUPOAHOTO rasa
BBIYMCIISIOT 110 PE3yJIbTaTaM U3MEPEHUH pacxo/ia, abCOIIOTHOTO JaBJICHUS, TEMIIEPATyphl ¥ IUIOTHOCTH
NPUPOJHOTO Tasza). B 3ToM ciydae enMHOBpEMEHHBIE 3aTpaThl HA M3MEPEHHsS OJHOTO MapaMeTpa



BBIYUCIISIOT CIIEIYIOIIAM 00pa3oMm:

r s
3e14 =22 3ej +£3e3y > (I[4)
i=1j=1 n

re I — YHUCIO0 M3MEPUTEIBHBIX KaHAJIOB, C MIOMOIIBIO KOTOPBIX M3MEPSIOT JAHHBIA TmapaMeTp (B
JaHHOM TpuMepe I' =4, B mpocTeiiniem cinyyae I = 1);

S — YHCJIO KOMIIOHEHTOB B IIEPBOM H3MEPHUTENILHOM KaHajle, WCIOJIb3YyeMOM Uil M3MEpEeHHH
JTAHHOTO TTapaMeTpa;

3.j — COMHOBPEMEHHBIC 3aTPATHI HA j-if KOMIIOHEHT;

3esy — CAMHOBPEMEHHBIE 3aTPAThl Ha BEIYUCIUTENLHOE YCTPOMCTBO M IPOIpaMMHOE 0OecIieueHHe;

N — o0mee YHCIO «BXOJOB» BBIYHCIHTEIHFHOTO yCTpoiicTBa (oOmiee gucio oOpabaThIBaeMBIX
curHaioB). Hanpumep, A7st HEKOTOPBIX COCTaBHBIX TEIUIOMEPOB NPUMEHSIOT BEIYMCIUTEIHN, HMEOIIHE
BXOJBI JUIA HECKOJNBbKMX KOMIUIEKTOB CPEICTB M3MEPEHHH Iepenajga TeMIeparyp H pacxona
TEIUIOHOCHUTENEH.

J.5 B cocraBe M3MEpHUTENBHOTO KaHaNa ISl M3MEPEHHH OJHOTO MapaMeTpa TEXHOJIOIHYECKOTO
IpoLecca UMEITCS KOMIOHEHThI BbruuciaurensHoro kommiekca ACYTIL. ACYTII ucnons3ytoT He
TOJIBKO JUIS U3MEPEHHWl, HO M Ui peau3aluu Apyrux (QyHKuuil (IpOrHO3, JUarHOCTHKA, 3a/1aHHe
MOCTOSIHHBIX 3HAYCHMH, peryiupoBanue u T. 1.). [loaToMy BKJIIOYaTh Bce €AMHOBPEMEHHBIEC 3aTPATHI,
CBA3aHHBIC C BBIYUCIUTCIIBHBIM KOMIUICKCOM, B €AUHOBPEMCHHLBIC 3aTPpaTbl Ha U3MCPCHUS 6])1.]10 6])1
HEeBEpHO. B Takux ciiydasx BBIYHCISIOT KO(QQUIMEHT S, KOTOPBHIA OmIpenesseT M0N0 3aTpar Ha
u3MepeHusi B oOmuMX 3aTpaTax (B ©IMHOBPEMEHHBIX 3aTparaXx Ha BBIYUCIHMTENIBLHOE YCTPOHCTBO
ACYTII), no dpopmye

1
=—, (4.5
m(n+1)
Tme m — 06Luee YHCIIO MMapaMeTpoB, I I/ISMepeHI/Iﬁ KOTOPBIX HCIIOJB3YIOT BBIYHUCIHUTCIBHOC

YCTpPOICTBO;
N — 4ucio HEU3BMCPUTEJIIbHBIX (I)yHKIlHﬁ, IJI peain3aliii KOTOPBIX UCIOJB3YIOT BbIYUCIIUTCIBHOC
YCTPOUCTBO.
E)II/IHOBpeMeHHBIe 3aTpaTbl HA BBIYUCIHUTEIILHOC yCTpOﬁCTBO, NMpUXOAAIUMECd Ha OAUH HapaMeTp
TEXHOJIOTHYECKOT0 Mpolecca, 3, BEBIYUCISIOT 10 hopmyIie
3, = Sy (1.6)
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