FCWU. O6ecneyeHne achche KIMBHOCTU M3Me PEHUIA NPU yNpaBiie HUU Te XHOJornye CKUMU npoueccamu. Metoabl M cnoco6bl NOBbILWE HUA
TOYHOCTU U3MepeHUIn

MEXTOCYAAPCTBEHHbIA COBET MO CTAHOAPTU3ALIMK, METPOJIOIMU U CEPTUGUKALIUK
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION

PEKOMEHOALIMA

MO MEXTOCYOAPCTBEHHOW Pwr 64-2003

CTAHOAPTU3ALIMU

lFocypapcTBe HHasA cuctema obecneyeHUA
eAMHCTBa U3Me peHUin

OBECMNEYEHUE 3®®EKTUBHOCTU U3MEPEHUIA
NPU YNPABNEHUA
TEXHONTOMMYECKUMU MPOLIECCAMMU

MeToabl n cnoco6bl NOBLILWE HUSI TOYHOCTU U3Me pe HUI
MockBa
UMK U3paTenbcTBO CTaHAapTOB
2004
MpeauncnoBue
Llenn, ocHOBHble NPUHLMNbI 1 OCHOBHOW NOPSA0OK NPOBeAeHUst paboT MO MEXrocyaapCTBEHHOW cTaHaapTusaumm yctanosneHsl FOCT 1.0-92
«MexrocynapcTBeHHasi cuctema ctaHgaptusaumm. OcHoBHble nonoxerusy» n FTOCT 1.2-97 «MexrocygoapcTBeHHasi cucTema ctaHgapTmsanmu.
CraHgapTbl MEXrocyapCTBeHHbIe, NpaBuria U pekoMeHaaLMmn No MeXrocyaapCcTBEHHONM cTaHaapTm3auun. Mopaaok paspaboTku, NPUHSTUS,
NPUMEHEHWS1, OOHOBMNEHNSI N OTMEHbI»
CBefeHusi 0 peKoMe HAauusx

1 PASPABOTAHbI ®egepanbHbiM rocyaapCTBEHHbIM YHUTAPHBIM NpeanpusaTuem «Bcepoccuinckunii Hay4yHo-ncecnenoBaTenbCKUA MHCTUTYT
MeTpornornyeckon cryxobi» (Pryr «BHANMMC») MNccraHgapta Poccnn

2 BHECEHbI Noccrangaptom Poccun
3 MPUHAT bl MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTMU3auumn, MeTponorim n ceptudukauum (npotokon Ne 24 ot 5 nekabps 2003 r.)

3a NPUHATUE NpOorosiocosasin:

KpaTkoe HanmeHoBaHue ctpanbl no MK (MCO 3166) Kop ctpanbl no MK (MCO 3166) CokpalleHHoe HanMeHoBaHWe HaLloHanbHOro
004-97 004-97 opraHa no cTaHgapTmusauum
Benapycb BY lNoccraHpgapT Pecnybnukn Benapycb
KasaxcraH KZ loccraHpapT Pecny6nukv KasaxctaH
KblprbiactaH KG KblpreiactaHgapT
MonpoBa MD Monposa-CtangapT
Poccuiickas ®epepauuns RU loccraHpgapT Poccun
TapxukucTaH TJ TampxukctaHgapT
Y3bekucTaH uz YacTtaHgapT
YkpaunHa UA locnoTpeberanaapT YkpaunHbl

4 TMpukasom PepepanbHOro areHTCTBa MO TEXHNYECKOMY PErynMpoBaHnio U MeTporornm oT 27 oktsibps 2004 r. Ne 51-cT pekomeHgaLmm no
MeXrocyfapCTBeHHol cTaHgapTusauuy PMI 64-2003 BBefieHbl B 4ECTBME B Ka4eCcTBe pekoMeHaauui no metponorun Poccuiickon ®enepavinm
c 1 auBapsa 2005 .

5 BBEJJEHbI BINEPBbIE
UHgbopmayusi 06 U3MeHEHUSIX K HAacCmosLWUM pekomeHdayusim nybnukyemcsi 8 ykazamerne «HayuoHarnbHble cmaHOapmbl», @ mekem u3MeHeHul
- B UHGhopMayUOHHbIX yKkazamersix «HauuoHarnbHble cmaHOapmbi». B criydae nepecmompa unu omMmeHb! Hacmosiujux pekomeHdayudi
coomeemcmeyrowas uHghopmauyusi 6ydem ornybnukosaHa 8 UHOPMaUUOHHOM ykasamerie «HayuoHarnbHble cmaHdapmbi»
PMT 64-2003
PEKOMEHOALIMN MO MEXIOCYAAPCTBEHHOW CTAHOAPTU3ALIMK
FocynapcTBeHHas cuctema o6ecneye HUSs e AUHCTBA U3Me pe HU
OBECMNEYEHUE 3®®EKTUBHOCTU U3MEPEHWUN NPU YNPABNEHUW TEXHONOMMMYECKUMU MPOLIECCAMU

MeToAabl U cnoco6bl NOBbILWE HAS TOYHOCTU U3ME PeHUN

State system for ensuring the uniformity of measurements. Ensuring the effect of measurements by the control of technological processes.
Methods and ways of the measuring accuracy rise

[ata BBeaeHus - 2005-01-01
1 O6nacts npume He HUA

HacTtosawpe pekomMeHgaunn cogepxaTt OCHOBHbIE NOJTIOXEHUA, OTHOCALUMECA K Bbl60py METOAOB M CNOCOB0B MOBLILLEHNSI TOYHOCTM M3MepeHMl7I,
BbINONTHAEMbIX B MPON3BOACTBE. PaCCMOTpeHbI obLme meToagnyeckme npunemsbl, nCnosnb3dyemMble AnA noBbllWEHUA TOYHOCTU M3MepeHVIl7I.

OnpepeneHa npoueaypa TEXHUKO-3KOHOMUYECKOTO 060CHOBaHUSI MEPOTPUSATUI, HaNPaBMNEHHbIX HA MOBLILIEHWE TOYHOCTW N3MEPEHNA.



2 HopMaTUBHbIe CCbINKK

B HacTosILLMX pekoMeHAaL MsIX UCNONb30BaHbl CCbINKY Ha CrieaytoLme HOpMaTHBHbIE AOKYMEHTbI:
roct 8.010-90 1) locypapcTBeHHasn cuctema obecnedeHnss eAMHCTBa n3MepeHnii. MeToamku BbINONHEHUSt U3MepeHUiA

1) Ha Tepputopun Poccuiickonn ®enepauun gencreyer [1].

PMI" 62-2003 lNocynapcTeeHHas cuctema obecneveHns eamHeTea nameperuin. ObecneveHne acpeKTVBHOCTU U3MEPEHWI MPU YNpaBneHum
TexHonornyeckumu npoueccamu. OLeHMBaHe NOrPELLHOCTM U3MEPEHNI NPU OrPaHNYEHHON UCXOOHON MHGopMaL um

MpumMeyaHue - Mpy NONb30BaHNM HACTOALLMMU PEKOMEHAALMSIMM LienecoobpasHo NPoBEpPUTL AENCTBIUE CCbINOYHbBIX JOKYMEHTOB MO
COOTBETCTBYHOLLEMY YKa3aTero CTaHAapTOB, COCTABNEHHOMY MO COCTOSIHUIO Ha 1 iIHBaps! TEKyLLEro roga, 1 no COOTBETCTBYIOLLMM
MHHOPMaLIMOHHbBIM yka3aTernsiM, ony6nKoBaHHbIM B TEKYLLEM rofy. ECrnu cCbinoyHbIl JOKYMEHT 3aMeHEH (M3MEHEeH), TO NpU Nosb30BaHUM
HaCTOALMMUN PeKOMEHZALMAMM CrielyeT PYKOBOACTBOBATLCA 3aMeHEHHbIM (M3MeHEHHbIM) JOKYMEHTOM. ECrn CChinoYHbI JOKYMEHT OTMEHEH
6e3 3amMeHbl, TO MOMOXEHWE, B KOTOPOM [i@Ha CChiNka Ha Hero, MPUMEHSIIOT B YacTW, HE 3aTparnBaroLLEN STy CCbINKY.

3 O6wue nonoxeHus

3.1 lNoBblLWEeHNE TOYHOCTU U3MEPEHMI B MPOMBILLIIEHHOCTU ABMSETCA OOHWM U3 CyLLIECTBEHHbBIX PE3EPBOB MOBbLILLEHWS KAa4eCcTBa NPOAyKL UK U
3pPeKTMBHOCTM NPOU3BOACTRA.

3.2 3a,u,aqy NnoBbILLWEHNA TOYHOCTU MSMepeHVIVI peLwarT B HECKOJIbKO 3Tanos.

Ha HayanbHOM aTane BbINOMHAT aHann3 msmepMTeanon 3ajayun n Tex uene|7|, Ana KOTopbIX VICI'IOJ'II:SyIOT pe3yanaTbl M3MepeHI/Il7I, a TakKkke
BCEW COBOKYMHOCTW YCMOBUIA, BINSIIOLLUMX HA TOYHOCTb M3MepeHUn. ATOT aHanm3 NPoBOAAT ANA MPUMEHSEMOW Unn NpeanonaraeMon K
NPUMEHEHMWIO METOANKMN BbINOSTHEHUSI U3MEPEHUIA, TOYHOCTb KOTOPOI NpM3HaHa HeyaOoBNETBOPUTENBHON 13-32 BO3MOXHbIX 3HAUUTENbHbIX
HebnaronpuaATHbIX NOCNeACTBUA, 0GYCINOBIEHHbIX NOrPELLUHOCTLI0 N3MEPEHUIA.

MeTog nnn cnoco® NoBbILLEHUSA TOYHOCTH I/I3MepeHVII7I BbI6VIpa}OT TOJbKO Nocre BbiABNEHNA U OLeHUBaHUA OTAENbHbIX COCTaBNAKLWMNX
norpewHoCcTun Msmepean?l n onpegeneHna JOMUHUPYOLWNX COCTaBNAKLWNX NOrpeLlHOCTU. an 3TOM Y4NUTbIBAKOT HE TOJNIbKO MHCTPYMEHTAalbHYHO,
HO U MeToOUNYECKYyo N Cy6'beKTVIBHy}0 CocTaBndLume norpeLHoCcTn M3MepeHVIl7I, a TaKke cMcTeMaTnyecKkumn u cnyqathan Xapaktep Bcex
COCTaBNALMX MNOrpeLIHOCTHU mamepeHmﬁ.

4 AHanu3 namepuTenbHOM 3a4a4M U Lienie 3Me peHun

4.1 AHanus n3vepuTenbHON 3aJayqv 1 Lenen namepeHuii NpoBOAAT A TOro, YTo6bl onpenenvTb CTeneHb COOTBETCTBUSI M3MEPAEMON BENUYMHBbI
N3MepsieMon xapakTepucTuke obbekTa. YacTo peanbHblii 06LEKT 3aMEHAIOT HEKOEN MOAENbo, XapaKTEePUCTMKY KOTOPOW N3MepPSItoT.
HeapekBaTHOCTb MOZENM pearnibHOMY OObLEKTY MOXET ObITb 3HaUMTENbHA U, COOTBETCTBEHHO, ByAeT 3HauMTeNbHa pasHuua mexay
xapakTepucTukamm obbekta 1 NpuMHATOM Mogdenu. B aTom cnyyae kakve Gbl MeToAbl M CNOCOObl MOBLICUTL TOYHOCTb M3MEPEHWIN XapaKTepUCTUKN
NPUHATOW MOAENW HU MPUMEHSANN, LIENU N3MepPeHUn He ByayT AOCTUTHYTbI.

4.2 AHanu3 ceovicTBa 0O6bekTa U3MepeHuin, KoTopble ONpeaensitoT B COOTBETCTBUM C LENbI0 U3MEPEHUI, U OPYIMX CBOWCTB, BNUSIOLLMX Ha
NOrpeLIHOCTb U3MEPEHWA, NPOBOAAT COMMACHO HOPMAaTUBHbLIM ,uor(ymeHTaM”.

1) Ha Tepputopumn Poccuiicko ®epepauunv oencTByeT pekomeHaauums [2].

4.3 lMpumep cocTaBnsLen NorpeLHoCT u3MepeHuin, 06yCnoBNeHHON HeaeKkBaTHOCTBIO MOAENN pearnbHOMY OOLEKTY, MpUBEAEH B
npunoxenumn A.

5 AHanu3s pe3ynbTaToB OLe HUBAHUA NOrpeLHOCTN U3Me pe HUM

5.1 Ons 60nbLUMHCTBA N3MEPEHUIA, BbINOMHAEMbIX B CUCTEMAX YNpaBeHNs TEXHOMOMMYECKMMI NpoLeccaMm, oL eHBaHe NOrpeLUHoCTy
MN3MEPEHMWI N ee COCTaBMALLMX NPOBOAAT PaCYETHBIMM UM PACHETHO-3KCNEPUMEHTAaNbHbIMK crnocobamu.

5.2 B pesynbTaTe OLeHMBaHMSA NOrPELLHOCTA U3MEPEHUI MOMYYalOT KONIMYECTBEHHbBIE OLLEHKN METOANYECKNX, UHCTPYMEHTamNbHbLIX U
CYOBLEKTUBHbIX COCTaBSIFOLLYMX NOrPELLUHOCTY U3MEPEHUI U ONpPeaensitoT NPUYKHLI, X NopoXaaoLwme (BHELLHWE BNUSIOLLME BENUYMHDI), B
cooTtBeTcTBuM ¢ PMIC 62.

5.3 MNpoBoasaT aHanM3 AOMUHUPYIOLLMX COCTaBMAOLLMX NOrPELLHOCTU U3MEPEHUI.

5.4 [Ins Bbibopa addpeKTMBHOIrO MeToaa mnm cnocoba NoBbILLEHWSA TOYHOCTU U3MEPEHNI NPUONKEHHO OLLEeHMBAIOT CryyYaiHylo JONMo B
OOMUHUPYIOLLIMX COCTABNSIOLLMX MOrPELLHOCTU 3MEPEHUN.

6 OcHOBHble cnNoco6bl U MeToAbl NOBbILWE HASA TOYHOCTU U3ME PeHUN

6.1 3ameHa meHee TOYHOro cpeAcTBa U3MepeHUN Ha bonee ToyHoe (NpuMobpeTeHne unu paspaboTka cneLuanbHbIX CPeACcTB
n3MepeHun)

3TOT cnocob NOBLILEHNS TOYHOCTU U3MEPEHMIt SPGEKTMBEH NPU AOMUHUPYIOLLMX UHCTPYMEHTanbHbIX COCTaBNSAOLLYMX NOTPELUIHOCTN U3MEPEHWI

[nsi uameputenbHbIX KaHANoB U MHPOPMaL MOHHO-U3MepPUTENbHbLIX cucTem (aanee - MC) 3aMmeHsoT Ha boree ToYHbIe TONbLKO Te CPeacTBa
MN3MEpPEHUN, MOrPELUHOCTM KOTOPbIX JOMUHUPYIOT NPW pacyeTe CyMMapHOW norpeliHocTy kaHana nnm UMC.

YacTo Takas 3ameHa gaet CyLecTBeHHbIN 3ddeKT B cryyae JOMUHUPOBAHNS OCHOBHOW NOrPeLLUHOCTM CPEeACTB u3aMepeHuin. Hanpumep, B
n3mepuTenbHbix kKaHanax Temnepatypbl MMC 1 aBTOMaTM3MpoBaHHbIX CUCTEMAX yNpaBneHnsa TexXHoormyecknum npoweccom (ganee - ACYTI) ¢
Tepmonapamu Tuna TTM ocHOBHas NOrPeLIHOCTL CPeACTB namepeHun coctaenseT 40 % - 60 % cymmapHOW NOrpeLiHoOCTH B paboumnx ycrosusix.
IMpw BEIGOPE CPEeACTB M3MepeHuin bonee BbICOKOrO Krnacca TOYHOCTM HeobxoanMo obpallaTb BHUMaHNEe Ha HOPMUPOBaHHbIE AOMONHUTENbHbIE
NOrpeLUHOCT M, MOCKOSbKY AOMOMHUTENbHbIE NMOrPELLIHOCTY CPeACTB U3MEPEHMI MHOMUX TUMOB NPaKTUYECKN OOHU U Te e AN pasfnMyHbIX KNaccoB
TOYHOCTW 3TUX CPEACTB.

[aHHbIA cnoco6 NoBbILLEHUS TOYHOCTH |/|3mepeHV||7| OOCTyneH aaneko He Bcerga. Bo3moxHocTn Bbl60pa 6onee TO4YHbIX cpeacTs M3MepeHI/Il7I
3a4acTyro BeCbMa OrpaHn4YeHHbI. Yalle Bcero Takme OorpaHu4yeHua ceAsaHbl C yCIroBUAMU aKkcnnyaTaunm cpeacrts I/I3MepeHVII7I.

YuutbiBalOT Takke, YTO CTOMMOCTb cpeacte |/|3mepeHV||7|, Kak npasuno, 6bICTp0 pacTeT C noBbllLEHNEM UX TOYHOCTU.



6.2 YMeHbLLEHUS OTHOCUTENbHOM NMOrPELLHOCTU MOXHO A06UTbLCS, BbibpaB cpeacTBa U3MEPEHUIA, NSt KOTOPbIX HOPMUPOBaHbI NPUBEAEHHbIE
NOrPELUHOCTH C TakuM BEPXHUM Npeaenom U3MepeHuin, YTobbl oxunaaemMble 3Ha4YeHUST M3MEPSEMON BENUYMHBI (MOKa3aHUs) HaXoAUIUCh B
nocnegHen TpeTn guanasoHa U3MepeHun.

6.3 OrpaHuyeHMe yCrnoBui NpUMeHe HUS Cpe ACTB U3Me pPeHUM

3T0T cnocob NoBbILEHWS TOYHOCTU U3MEPEHUIA LienecoobpaseH, ecnv JOMUHMPYIOT AOMNOMHUTENbHbIE MOTPELLHOCTM CPeaCTB U3MEPEHUIA,
KOTOpbIE Bbl3BaHbI CYLLECTBEHHBLIMWN OTKMOHEHUSMW AENCTBUTENbHBIX 3HAYEHUIN BHELLUHWUX BIMSIOLLMX BEMIMYUH OT UX 3HAYEHUI, NPUHATBIX
COOTBETCTBYOLLMMU HOPMATUBHBIMU JOKYMEHTaMM B Ka4eCcTBe HOpMaribHbIX (Janee - HopMarnbHble 3HavyeHust). [na MHOrMX cpedcTB U3MepeHuia
BbISIBNIEHbI CYLLECTBEHHbIE COCTaBMNAOLLME NOrPELUIHOCTU NPU 3HAYUTENMbHBIX OTKIOHEHUSIX AEACTBUTENBbHbBIX 3HAYEHUI OT HOPMaSIbHbLIX 3HAYEHWIA
TemnepaTypbl OKpy>atoLLEro Bo3ayxa, napameTpoB NUTaHWs, BO3AENCTBYOLWEN BUOpaLMKN U APYrMX BIMSIOLLMX BEMNYMH, UMEIOLLMX MECTO B
NPOWU3BOACTBEHHbIX YCIOBUSIX. Hanpumep, aAns TUNUYHBIX M3MepUTENbHBLIX KaHANOB pacxofa NPUPOAHOro rasa, coaepXkaHusi KUcrnopoaa B ra3oBon
CMecH, AaBneHnst OONOSHUTENbHAs NOrPELUHOCTb, Bbl3BaHHAsSI OTKIOHEHUEM AENCTBUTENbHBLIX 3HAYEHMI TEMMNEPATYPbl OKPY>KatoLLEro BO3ayXa B
YCMOBUSIX MHOMMX MPOU3BOACTB OT HOpMarnbHOro 3HaueHusi, coctasnset 30 % - 40 % cymmapHOW NOrpeLlHOCTU n3MepeHnid. [ins nsmeputenbHbIX
KaHaroB ¢ AaTYMKaMu JaBfeHUsi MHOMX TUMOB NPOMBILLNEHHAA BUGpaL s B MECTE YCTaHOBKM AaTUMKOB SABMSIETCA UCTOYHUKOM AONOSHUTENbHOM
norpetuHocTn Ao 30 % cymMMapHOI NOrpeLlHOCTN U3MEPEHWIA.

CocraBnsoLme nNorpeLHOCTN HEKOTOPbIX TUMUYHBIX N3MepUTENbHbIX kKaHanoB ACYTI npueeaeHsl B PMIT 62.

B nopo6HbIX cnyvasix NpUHMMaloT COOTBETCTBYHOLLME MEPbI, CHUXAIOLLME BISIHUE Ha NOTPELLHOCTb U3MEPEHUI CYLLECTBEHHbIX BHELLHUX
BIMSIOLLMX BENWUYMH (YCTaHOBKa KOHAMLIMOHEPOB B MOMELLEHU, cneLanbHbIX 3KPaHOB ANs 3almThl OT BO3AENCTBUSA SNeKTPOMarHUTHbIX NOnen,
CTabunmn3aTopoB HaNPSXKEHNS NUTAIOLLEN CETWU, aMOPTMU3aTOPOB AS1A CHWPKEHUSI BUOPALMOHHBIX BO3AENCTBUIA U Mp.).

HekoTopble MeToANYECKMe COCTaBNAIOLLME NOrPELUHOCTU U3MEPEHWIA Taloke MOTYT ObiTb YMEHbLLEHbI MYyTEM OrpaHUYeHUiA YCIIOBUIA N3MEPEHUIA.
Takast meTognyeckasi MOrpeLLHOCTb, KaK «MOrpPeLLHOCTb nepeaaymy» Npu n3amepeHnsax HebonbLUKX AaBNeHUi 1 nepenaja AaBneHns napa,
obycrnoBneHHas n3MeHeHusiMU cTonba KoHaeHcaTa B COeAMHUTENbHbBIX TPyBKax Npu N3MepeHnsIX TeMnepaTypbl OKpYXXatoLLero Bo3ayxa, MOXeT
ObITb CHVKEHa COOTBETCTBYHOLUMMU MEPAMU.

6.4 UnpuBuayanbHasa rpagyMpoBKa cpeacTBa M3me pe HUn

OT0T cNocob NOBbILLEHNS TOYHOCTY U3MepeHUA 3hPEKTUBEH NPY AOMUHMPYIOLLIMX CUCTEMATUYECKUX COCTABMSAOLLMX MOrPELLHOCTU CPEACTB
n3mepeHuii. Hanpumep, ons Tepmonap n TepMOMETPOB CONPOTMBIIEHUSI CUCTEMATMYECKas COCTaBNSAOLLAs NOrPeLUHOCTM NPKW y3KOM AnanasoHe
n3mepsieMbIx TemnepaTyp AOMUHUPYET U OCTaETCS NPaKTUYECKN HEU3MEHHOW B TEYEHWNE HECKOMbKMX MecsiLeB. Takasi MOrpeLLUHOCTb MOXET ObITb
3HAYNTENBHO CHWXEHa NyTEM BHECEHUS B pe3ynbTaTbl U3MepPeHUii NoNpaBok, NosyYeHHbIX NPy UHAMBMAOYanNbHON rpagynposke. ATOT cnocob
MOXeT ObITb ycnelHo npumereH B MUC n ACYTT.

CvcTemMaTnyeckme CoCTaBnsoLLME MOrPELUIHOCTI MHOTUX CPECTB U3MEPEHUIA MOTYT 3aMETHO M3MEHSITbCSl B TEYEHUE CPaBHUTENbHO HEGOIbLUNX
UHTEPBANOB BpeMeHI SKCyaTaL k. OTO yUUTBIBAIOT MPY NPUMEHEHN MHAVBUAYANbHOI rPaayVPOBKA CPEACTB uaMepeHnii ).

1) Ha TeppuTopun Poccuiickonn ®egepaunm npy BeIMONTHEHUN TPaAyVPOBKA MOXET ObITb UCnonb3oBaHa pekomeHgauus [ 3].
6.5 BbInonHe HMe MHOroKpaTHbIX HaGnAe HUI ¢ NocrneaylLWMM ycpeAHEHUEeM X pe3ynbTaToB
OT10T cnocob adhdpeKTMBEH NPY AOMUHMPOBAHWM Cry4YalHON COCTaBMSAOLLEN NOrPELLHOCTU N3MEPEHNIA.

M3BecTHO, 4TO criyyanHas CoCTaBnstoLas NorpelHoCT U3MEePEHNIN CpeaHEro 3Ha4YeHns MeHbLUe Cry4aiHON COCTaBNAoLLEN NOrpeLlHoOCTH
M3MEepPEHUIN TeKyLLMX 3HaYEHUN.

[nsa noBbIWEHNs TOYHOCTMN M3MepeHVIl7I TeKyLnx 3HaYeHU HeobxoamMmo, YTOoObI ycpegHeHne He nNpuBoaAUIIO K CyLLeCTBEHHOMY CriaXXnuBaHUO
I/IHd)OpMaLWIVI O npouecce NamMeHeHuaA MSMepHeMOVI BEINMNYUHbI.

MpuMeHeHWe aToro cnocoba BO3MOXHO, CNN B TEYEHWNE MHTEepBarna BpeMeHU YCPEAHEHNSI HE NMPOUCXOONT 3aMETHOE M3MEHEHNE TEKYLLMX
3HAYEHWIA U3MEPSEMON BEMUYMHBI U B TO XKE BPEMSI B TEYEHWE 3TOTO XKE UHTEepBara CyLLeCTBEHHO MEHSIETCS NMOrPeLIHOCTb U3MEPEHWIA TEKYLLMX
3HaueHuii. TakuM 06pa3oM, YaCTOTHbI CMEKTP Cry4YaliHOW COCTaBNSAOLEN NOTPELLHOCTM U3MEPEHUI TEKYLLMX 3HaYeHUN [OIDKeH BbiTb
3HaUNTENbHO GOrbLUE MO CPABHEHMIO C YACTOTHLIM CMEKTPOM MPOoLecca U3MEeHEHNs! U3MepPSIEMON BENMYMHBI.

CHWXeHWe cryYalHON COCTaBMSIOLLEN NOrPELIHOCTY U3MEPEHWIA MYTEM YCPeAHEHWS pe3ynbTaToB M3MePEHUIN TEKYLLMX 3HAaUYeHUIA MOXET BbiTb
JOCTWUTHYTO NpY BbINONHEHUM POPMarbHOrO YCroBus

Tax >>nT >>T3p, (1)
e Tax - MHTEpBarn BpEMEHW 3aTyXaHUsi KOPPENSILMOHHOM (DYHKL MU U3MEPSAEMON BEMNYMHBI;
Tan - UHTEpBan BpeMeHMW 3aTyXaHWsi KOPPensLuMOHHON byHKLMKN CryYanHON COCTaBMSAOLLEN NOrpeLLHOCTN U3MEPEHNI;
T - uHTepBan BpeMeHu Mexay U3MepeHNAMN TEKYLLMX 3HaYEeHUI;
M - YnCNO YCpeaHsieMbIX pe3ynbTaToB U3MEPEHUI TeKYLLMX 3HAYEHWUI B TE4EHME MHTepBana ycpeaHeHust.

B aTom crniyyae cpegHee kBagpaTuyeckoe oTknoHeHue (ganee - CKO) cnyyaiiHom cocTaBnsitoLLe NOrpeLlHOCT 3MEPEHUA CpeaHMX 3Ha4YEHWI
Scp NPV YMCINE M3MEPEHUIA TEKYLLIMX 3HAYEHUA 11 38 MHTepBar BpPeMeH ycpeaHeHns nT onpeaenstoT no gopmyrne

@ .
Jn )
rae st - CKO cnyyaiiHol cocTaBnsioLLen NorpeLuHOCT! M3MEPEHMUI TEKYLLMX 3HAYEHUIA.

Ecnn CﬂyanIHaﬂ CocCTaBndoLwas NnorpeLwHoCcTun M3MepeHI/II7I OOMUHWUPYET, TO NpU Bbllleyka3aHHOM YyCrnoBun KOSdeJVILI,I/IeHT CHWXeHunA

NOrpeLLHOCTN N3MepPeHnii NPUBNUKEHHO CoCTaBnseT 1/«#/?;.

3avacTyto cryvaHy COCTaBMAOLLYI0 MOMPELUHOCTM U3MEPEHMI HEMb3S CYMTaTb JOMUHUPYLOLLEN. B Takunx cnyyasx KoadhpuUNEHT CHUXEHMS
NOrpeLUHOCT N3MEPEHMUI NPU yCPeOHEHUN Pe3ynbTaToB U3MEPEHNI TEKYLLIMX 3HaYeHUIA ByaeT MeHbLUEe U MOXET ObITb OPUEHTUPOBOYHO
onpegeneH B cooTBercTaum ¢ PMI™ 62.

Mpy HEBBLINOMHEHUM YCINOBUA Tax >>NnT ycpedHEeHWe pe3ynbTaToB U3MEePEHNN TEKYLLIMX 3HAYEHUI CYLLECTBEHHO UCKaXXaeT AeNCTBUTENbHOE



n3meHeHue Mamepﬂemoﬁ BEMUYMHBI U AAHHBIN CNOCOD CHUXEHUSI norpeLwHocTn |/|3mepeH|/1|?1 NPUMEHATb HE peKoMeHOYyeTCA.

Ecnu He BbinonHeHo ycrosune nT >>  Tap, TO CHUXKEHUE NMOrPELLHOCTU U3MEPEHUI HE3HAYMTENBHO U AaHHbIN cnocob HeaddekTBeH. Hanpumep,

JOMUHUPYET ClyyaiiHasi «TemnepaTypHasi» COCTaBnsioLLas NorpeLuHoCcTy AaTymka AaBneHus. TemnepaTypa oKpyKatoLero Bo3ayxa U3MeHsieTcst
BECbMa MefrneHHo, No3TOMY YCIoBMe Ty >> NT >> Tap BbINOMHUTL NPAKTUYECKU HE NPeaCTaBnseTcsl BO3MOXHbLIM.

6.6 ABTOMaTM3auua name puTenbHbIX NpoLleayp

Takoe MeponpuaTne NOMMUMO CHUXEHUA TPYOOEMKOCTU I/I3MepeHMI7I CI'IOCOGCTByeT WUCKINKYEHUIO Cy6'beKTVIBHbIX I'IOFpeLIJHOCTel7|, BO3HUKaKOLLMX
npu 06pa60TKe AanarpamMmm, BblMUCIIEHUN MPOMEXYTOYHbLIX N KOHEYHbIX pe3ybTaToB V|3mepeH|/||?1, npUroToBneHnn I'Ip06 Ana aHanu3os U apyrux
onepauunsax, BbINONHAEMbIX YENOBEKOM.

6.7 BHeapeHue cnoco60B KOHTPONs paboTocnocoGHOro COCTOSIHUSI CpeACTB U3Me PeHUI B MPOLeCcce MX 3KCMyaTauum
370 MeponpusTUe CNOCOBCTBYET BbISIBIEHUIO, UCKITIOYEHUIO UITM CHUKEHUIO METPOIIOMMYECKUX OTKA30B B CPEACTBAX U3MEPEHMIA.

Bo MHOrmx cnyyasix cucteMbl KOHTpons paboTocnocobHOCTM CpeacTB U3MEPEHMIA B MpoLLecce JKcryaTauum agdekTuBHbI 6e3 Kakmx-nmbo
OrpaHUYeHnn Ha CoCTaBnNAoLLME NOrPELLHOCTU CPEeACTB U3MEPEHNI U NX CIyYalHbIA NN CUCTEeMaTUYeCcKui xapalcrep1).

1) Ha Tepputopumn Poccuiickon ®epepauny gencTByeT pekomeHaaums [4], B KOTOPOW ykasaHbl HEKOTOpPble Crocobbl KOHTPONSA
paboTocnocobHOCTN CpeacTB U3MepEHUIA B MPOLLECCe WX SKCMIyaTaumu.

6.8 Paspa6otka unu coBepLie HCTBOBaHME MeTOAUK BbINOJIHE HUA U3ME pe HUM

Ecnn SOMUHUPYIOT MeToAMYecK e COCTaBMSAoLLME NOrPELUHOCTU M3MEPEHWMIA, TO 3TOT CNoCco6 MOBLILIEHWUS TOYHOCTU U3MEPEHWIA SBNSIETCA
€[VNHCTBEHHO 3(hhEKTUBHBIM.

B MUC n ACYTI cocTaBnsitoLume MeToanYecKor NorpeLlHoCT N3MepeHuii, 06yCroBrieHHbIE OTNMYMEM anropUTMa BbIUUCTIEHUIA OT OyHKLINK,
CTPOro onpeaensitoLiel 3aBUCUMOCTb Pe3yrbTaToB BbIMMCIIEHWUI OT apryMEHTOB U3MepsSieMbIX NPSAMbIM METOAOM BENWYMH, YMEHbLLAKOT
npumeHeHvem Gonee CoBepLUEHHOro anropuTma.

I'IpM CyLLl,eCTBeHHOVI MeTOoANYECKON norpeLwHoCcTn I/ISMepeHVIVI CpeaHNX nnn NHTerparnbHbIX 3HaYeHuN, O6yCJ'IOBJ'IeHHOI7I OorpaHn4YeHHbIM Y1criom
«TOYEK» |/|3mepeH|/1|7| UINN OTKIOHEHUSIMU AENCTBUTESNbHbIX 3HaYEHUN OT HOMUHASbHbIX 3HA4YEeHWUI HensmepaemblxX BENMNYNH, BXOOALLUX B (*)yHKLI,I/I}O

B BU€ KOHCTaHT, COOTBETCTBYHOLLEE COBEPLUEHCTBOBaHNE METOAMKM BbIMONIHEHUS U3MEPEHWI AaeT 3aMeTHbIN 3OEKT B NOBbILEHUN TOYHOCTH
namepeHuin. Metoamky BbINONMHEHWS M3MEPEHUIN MOTYT BbiTh YCOBEPLUEHCTBOBaHb! U3MEHEHEM anropuTma 06paboTku pe3ynbTaToB U3MEPEHUIA.

B atom Ccry4yae npoBoAAT atTecrtaumio anroputma B COOTBETCTBMU C HOPMaTUBHbLIMU ,D,OKyMeHTaMVIz).

2) Ha Tepputopumn Poccuiickon ®epepauum oencTByeT pekomeHaauums [5].

6.9 MeToa cpaBHeHUs C Mepow

Metopn cpaBHeHUs1 C Mepo OCHOBaH Ha TOM, YTO pa3Mep U3MepseMOo BENMYMHbLI CPABHMBAIOT C MOMOLLBIO KOMNapaTopa ¢ pasMepom
BENVYMHbI, BOCMIPOU3BOANMON MEPON, a8 CKOMOE 3KCTIEPUMEHTarnbHOE 3HaYeHNe BENMMYMHBI PACCUMTBIBAIOT MO NOSyYEHHbIM 3Ha4YEHUSM

nokasaHum KOMnapatopa h HOMUHarlbHOMY 3Ha4YeHUIO Mepbl. ﬂpmmeHeHme 3TOro MeTofa SIBNSeTCA OAHUM 13 Hanbornee Sq)d)eKTI/IBHbIX cnocobos
UCKNKYNTb CUCTEMATUYECKYO COCTaBNAOLLYHO NOrpeLlHoCTn MsmepeHwZ.

Mepy 1 KOMnapaTtop onpep,eneHHoﬂ TOYHOCTU B OONbLUMHCTBE Clly4daeB U3roToBUTb nerdye u gelwlesne, 4em cpencrteo I/I3MepeHMI7|, nospondwulee
BbINONMHATb N3MepPEeHUA C TOW e TOYHOCTbIO METOAOM HenocpencreseHHOro oueHnBaHuA.

PasHoBmgHOCTAMU MeToada CpaBHEHUA C Mep017| ABNAKTCA MEeTOAbl KOMMNEeHCau 1, NPOTUBONOCTABNEHNA U 3aMeELLEeHNUA. TOYHOCTb Kaxxgoro 13
9TUX METO0B TEM BblILLIE, YEM MEHbLUEe OTNn4Me pasmepa BenmynHbl, BOCNPOM3BOANMOIo Mepon, OT naMmepsaemoro.

Ecnu npv namepeHusix 4o61BaoTCs HyNeBoro rnokasaHus koMnaparopa, MeTo HasbIBaloT HyNeBbIM, ECIM NMoka3aHWUs koMrnapartopa B Xoae
M3MEPEHWIA OTIIMYHBI OT HYNS, - AnddepeHL ManbHeIM METOAOM.

HyneBsble MeToapbl TPEGYIOT UCMONb30BaHWS PErYIMPYEMbIX MEP UM MHOTO3HaYHbIX MEP C Marioi AVCKPETHOCTbIO BOCNIPOM3BEAEHUS] Pa3MepPOB
BENMYMH. Takne Mepbl, Kak NpaBuio, MeHee To4HbI U Gornee JOPOrv, YeM OOHO3HAYHbIE Mepbl, UCMOoSb3yeMble Npu auddepeHLnanbHbIX
mMeToaax. 3To 06CTOATENLCTBO OrpaHNYMBaET NPUMEHeHMe HyneBoro Meroaa.

Ciofa e OTHOCHAT MeToAbI CpaBHEHUA C Mep017|, NPUN KOTOPbIX NOBbILLUEHNA TOYHOCTU pe3yNibTaToB VI3MepeHI/II7I OOCTUraloT npuMeHeHnem
cpencrea I/I3MepeHI/II7I B Ka4eCTBe KoMnapaTtopa, Bcrneacrene 4Yero srnnaHne ero I'IOFpeLIJHOCTeVI Ha pe3ynbraTt I/I3MepeHI/|I7I PE3KO CHMXaeTCA.

B psge crnyyaeB Mepy BCTpamBatoT B CPeACTBO M3MEPEHWI ANS aBTOMaTUYECKOW U1 NoNyaBTOMaTUYECKOW NOBEPKY.
6.10 Ucnonb3oBaHMe TeCTOBbLIX METOAOB

TecToBble METOAbI NOBbILLEHUS TOYHOCTH M3MepeHVIIZ NPUMEHAKT B PA3fINYHbIX UBMEPUTENbHbIX CUCTEMaX aAnA Msmepean?l KaK 3reKTpu4eCckux,
TaK N HE3ANEKTPUNYECKNX BENMNYUH.

CyLUHOCTb TECTOBbIX METOAOB MOBbLILLIEHNSI TOYHOCTN U3MEPEHUI 3aKIMOYaETCS B ONpeAeneHmn napameTpoB CTaTUYeCkon oyHKL UK
npeobpasoBaHus (aanee - COI) c NOMOLLBIO AONOMHUTENbHBIX NPe0bpa3oBaHNiAi TECTOB, KaXabll U3 KOTOPbLIX (OYHKL MOHANbHO CBA3aH C
n3mMepsieMon BENNYNHON.

B peanbHbIX YCNOBUAX 3KCnyaTauun cpencrtea I/I3MepeHI/|I7I 3Ha4YeHna napamMeTpoB COl oTnuyarTcst 0T MX HOMUHarbHbBIX 3Ha4YEHWI BCNeACTBUE
BO30ENCTBUSA PasnnYHbIX BHELLHNX (baKTOpOB, CTapeHusa anemMeHToB 1 T.N.

TecToBble METOAbI NOBbILLEHUS TOYHOCTH Mamepean?l No3BONIAKT CHU3UTb CUCTEMaTU4YeCKne U KBasncuctemaTndeckme norpeLlHoCTun.

CymMMapHas NorpeLlHoCTb CPeacTBa U3MEPEHNI NPU peanuaaLl M TECTOBbIX METOAOB MOBLILLEHUSI TOYHOCTU M3MEPEHUI MMEET crieaytolme
cocTaBnsoLme:

- NMOrPELLHOCTb BbIYMCIUTENBHOMO YCTPOCTBA;
- NOTPELLHOCTb KBAHTOBaHUSA aHaNoro-L1MgpoBoro npeotpasosarens;

- MNOrpeLHoCTb, OGyCJ'IOBﬂeHHaFl BbICOKO4YAaCTOTHbIMU LLYMaMUN B CxeMe cpeacTtBa V|3mepeH|/||7|;



- NOrPeLLHOCTb Npeobpa3oBaHns TECTOB;

- AMHAMUYECKYI0 MOrPeLLHOCTb, OBYCMOBMNEHHYIO BO3MOXHbLIM U3MEHEHNEM U3MEPSIEMOI BENUYMHbI B NPOLIECCE peanu3aLnm TeCTOB.
Mpymep peanusaLlmu TECTOBOrO METOAA MOBbILLEHUSI TOYHOCTU U3MEPEHUIA NPUBEAEH B NpunoxeHun  b.

6.11 MeTop o6paTHOro npeobpasoBaHus

OTOT MeToA NPUMEHSIOT NPW aBTOMATUYECKOWN KOPPEKL MM NOrPELUIHOCTU CPEACTB U3MepeHnii. ins peanusauum aToro METOAA UCTONb3YoT
obpaTHbI NpeobpasoBaTtens, peanbHas CPI1koToporo coBnagaet ¢ dyHKL e, 06paTHON HOMUHANBHOW XapakTepucTuke npeobpasoBaHus
cpeacTBa namepeHun. AToT MeTos 3heKTUBEH TONBLKO B TOM Cryyae, ecrv obpaTHbIN NpeobpasoBaTernb 3HaYUTENbHO TOYHEE MPSIMOro
npeobpasoBaTens.

Ha Bxopg obpaTHOro npeobpasosaTensi NofaT pearnbHbI BbIXOAHOW CUrHan CpeacTsa uamepeHuin. PasHocTb ABYX CUrHamnoB (BXOAHOWM curHan
cpeacTBa M3MEepPEeHUn MUHYC BbIXOOHOW curHan obpaTHOro npeobpa3oBaTernsi) COOTBETCTBYET MNOrpeLLHOCTN CPeAcTBa M3MEPEHWI U MOXET ObiTb
ncnonb3oBaHa Ans BoIpaboTKM KOPPEKTUPYIOLLIEro curHana kak B CUCTeMe CaMOHaCTPONKY, Tak 1 B CUCTeMe BBeAeHUs nonpasok. Mpumep
MCnonb30BaHWs 3TOro MeToda NpuBedeH B NPUIoXeHnn B.

Metopg o6paTHoro npeobpasoBaHusa obnagaet crneayowmmm 0CO6eHHOCTMM:

a) B COCTaB CUCTEMbI KOPPEKL MU BXOOWT ITArNOHHbIA 06paTHbI npeobpasoBaTenb, OT TOYHOCTU KOTOPOTO CyLLUECTBEHHO 3aBUCUT TOYHOCTb
KOppeKLuu;

6) KOPPEKTMPYIOLLMIA CUTHaN COOTBETCTBYET CyMMAapHOW NMOTPELLHOCTM CPeACTBa U3MEPEHMIi B TOUKE AManasoHa U3MepeHUii, COOTBETCTBYHOLLEN
3HAYEHMIO BXOAHOW BEMUUMHLI, T.€. KOPPEKL MW MOABEPTHYThHI MHCTPYMEHTAasbHbIE NOTPELLHOCTM M0GOro NPOUCXOXKAEHMS;

B) KOPPEKLMIO OCYLLECTBISAT HeMpepbiBHO B TEYEHWE paboyero pexvma (pexvma namepeHui).

MeTon ob6paTHoro npeobpasoBaHuns 3pEKTVBEH NPU KOPPEKLUM NMOrPELLHOCTEN B psie U3MepUTEerbHbIX NpeobpasoBaTerei SreKTpUYeckmx 1
HE3NEKTPUYECKUX BENNYNH.

6.12 Ucnonb3oBaHne MHGpOPMaLMOHHOM N30bITOYHOCTU

Moa MHOPMaL MOHHOW U3BLITOYHOCTbLIO MOHUMAKT TaKoe COCTOSIHUE U3MEPUTENbHON MHGOPMaL UK, NPY KOTOPOM OHa Goree HeoGxoauma Ans
peanusauuy yHKLKUIA yrpaBneHnst o6bekToB. N36bITouHas HopMaLns MOXET GbiTb MCMOSb30BaHa Ans NOBLILLEHUSI TOYHOCTU U3MEPEHUN.

I'Ipmmepom ncnonb3oBaHNA I/IHQJOpMaLWIOHHOVI N30bITOYHOCTM B LIENSAX NOBBILUEHUSI TOYHOCTU M3MepeHVIl7I MOXET CIYy>XUTb BKIMHOYEHUE B
N3MepUTenbHy CUCTEMY OOMONHUTENbHbLIX CPeacTB MsmepeHwh, N3MePALLUNX OOHY U TY e BENUYUHY, N ycpeaHeHue ux nokasaHum.

B norpeluHoCTSX NoaaBnsioLero 6omnbLUIMHCTBA CPEACTB U3MePEHWIA, cnonbayembix B ACY T, JOMUHMPYIOT HEBLISIBNEHHBIE CUCTEMATUYECKUE
COCTaBMIAIOLME, KOTOPbIE MOTYT BbiTh Pa3Horo aHaka. [ina rpy6oi OpueHTUPOBOHHON OLEHKI Pe3yNbTHPYIOLLeil MOrPELLIHOCTM naMepeHuii Dp

Nnpn NCNosb30BaHUK 1 CPEACTB U3MEPEHMIA OOUHAKOBOW NorpelwHocTn D ansa namepeHun 0gHOM 1 TOW e BENMYMHBI MPUMEHSIIOT BblpaXkeHne
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|_|pI/1 Mcnonb30BaHNN HECKOJIbKUX CpeacTB I/13Mep6HVII7I Pas3HbIX KnaccoB TOYHOCTU B Ka4eCcTBe pedynbraTta I/13MepeHI/II7I ApUHUMaKT
cpegHeB3BeLUeHHOe 3HavYeHne chZ

»—-MH
o] |~>1

— £
%
o
~
=

rae Xj - pesynbraT U3MepeHWii i-M CpeICTBOM U3MEPEHUI;
3j - OTHOCUTENbHAasi MOrPELLUHOCTb U3MEPEHUI C MOMOLLBIO /-0 CpeacTBa U3MepEeHNI;

1T - YUCTIO MCMOTb3yeMbIX CPeACTB U3MEPEHUIA.

B aTOM Criyyae pesynbTHPYIOLLYIO OTHOCUTENBbHYIO MOrPELIHOCTL 3 ONPEAENAIOT Bblpax)eHUeM
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OpHako npwu CyLIeCTBEHHOM PasnuMyMm NOrpeLLUHOCTEN NCMoNb3yeMbiX NpMOOPOoB (B Tpu 1 bonee pasa) pesynbTypyloLLasi NorpewHocTb byaer

Gonblue NorpeLuHoCcTy Hanbonee TouHOro nNpubopa B 3ToM rpynne.

,D,pyFVIM npuMmepom MHd)OpMaLlMOHHOVI N30bITOYHOCTU MOXET CIY>XUTb Hann4ne T1ex unn nHbIX cBsA3en mMexay namepdaemMbiMn BeENnYnHamu,
OGyCJ'IOBJ'leHHbIX CBOMCTBaMU OObeKTa I/I3MepeHVIl7I nnun ynpasneHua. 3T cBA3mn MoryTt ObITb NUCMONb30BaHbI Kak ANs UCKMHYEHNS aHOMaIbHbIX
I'IOFpeUJHOCTeI‘/'I (npomaxoa) npu nsMepeHnax otaernbHbIX BENMMYUH, TaK 1 And NoBbILLEHNA TOYHOCTU MamepeHmZ BCeun COBOKYMHOCTU namMmepaemMbIxX
BENMUYUH.

O6bI4HO B cucTEME ynpasneHna naMepsAarT HECKONbKO BENMUYNUH X1, X2, ..., X, CBA3AHHbLIX Mexay cobon r ypaBHEHUAMMU CBA3N

Alxp 2y wnx) =0
Jalm Xy s 1) =
Flm, Xy x,) = 0 (8)

KOTOpble 06pa3syoT CUCTeMy ypaBHEHWA. VaMepuB m napameTpoB ( m =1 - r), onpedensioT ocTarnbHble U3 ypaBHEHWI cBa3n. Ecnn yucno
13MepsieMbIX NapamMeTpoB M y[OBMNETBOPSIET YCIOBUIO m > (11 - r), TO UMEET MeCTO MHPOPMAaLMOHHAS N3BLITOYHOCTb. 3HA4eHUst ( 11 - m)



13MepsieMbIX NapamMeTpoB B 3TOM CIyyae onpeaensitoT u3 ( n - m) <rypaBHEHWU cUCTeMbI (6). VI3 ocTaBLUMXCS YpaBHEHWIA, YUCIO KOTOPbIX @
paBHO m- ( 11 - r), Ana MoBbIX g NapamMeTpoB MOTYT GbiTb NOJyYeHbl BTOPbIE 3HaYeHUs, B 06LLeM cllyyae He coBnafaloLwe ¢ nepebiMu. Ecrm
ypaBHEHUs CBA3W NPAKTUYECKN COBMIOAEHBI, TO Takoe HeCoBMafeHe 0BYCIOBMNEHO NMOMPELLHOCTAMU U3MepeHmii. CriefoBaTerbHo,
MHhOPMaLIMOHHAs M3BBITOYHOCTb MO3BOMSIET OGHAPYXKUTbL HarNMyMe NOrPELLUHOCTM M3MEPEHNIA COBOKYMHOCTU HECKOITbKMX MapamMeTpOB 1 MOXET
ObITb UCMONb30BaHa AN YMEHbLUEHWS! NMOTPELIHOCTY U3MEPEHMWIA.

Mprmep rcnonb3oBaHUA NHGOPMALMOHHOM N30bITOYHOCTM A1 MOBbLILEHUS TOYHOCTU N3MEPEHUI NpUBELEH B Npunoxermn [
7 dKkOHOMUYe cKkoe 060CHOBaHMe MepPOonpUSATUI MO NOBbILEHUI TOYHOCTU U3Me PeHUN

Pa3paboTke 1 peanusalmy MeponpuaTHii MO NOBbILLEHUIO TOYHOCTU U3MEPEHWIA NPeaLLecTByeT aHann3 S3KOHOMUYECKON LienecoobpasHocTu
TaKMX MEpONpPUATUIA.

JTro6oe MmeponpusATre NO NOBBILLEHWIO TOYHOCTU N3MEPEHUI CUNTAIOT IKOHOMUYECKN LienecoobpasHbiM, ecriv 3TO MeponpusaTue yMeHbLUaeT
METPOOrMYecKkne U3NepXKu, T.e. CHDKaeT 0N ce6eCTOMMOCTU NPOAYKLUM U YBENUYMBAET OOMN0 NpUObINY NPeanpusiTus, 3aBnucsaume oT
TOYHOCTW U3MEPEHUN.

an npoeegeHnn pac4eToB Npu oL eHKe METPONOrM4YeCKUX n3aepKek y4nTblBaloT UISMEHEHUA BO BpeMEHU pa3MepoB UX OTAENbHbIX
COCTaBMsALWMX. DTN U3MEHEHUS MoryTt ObITb BbI3BaHbI pasnn4yHbIMK Npn4ynHamu, B TOM 4Hucne I/IH(bJ'IFILI,MOHHbIMI/I npoueccamu. I'IoeTomy
SKOHOMUYECKMe OLeHKN NPUBOAAT K KOHKPDETHOMY MOMEHTY 1N nepnoay BpeMeHu.

MoMnmo npuBeAEHNS METPOSIOMMYECKUX U3AEPXEK K KAKOMY-NIMGO MOMEHTY UMN NepUoay BPEMEHN U3OEPXKKN BbipaXKaloT Ans eAnHUL b
NpOAYKLUM 1nn rogosoro obbema Npon3BOACTBA (B AEHEXHOM BbIPaXEHUN).

PaccmaTtpuBaloT Bce y4acTku NPOU3BOACTRA, [Ae JaHHOe METPOIorMYeckoe MeponpusiTue MoXeT U3MEHUTb METPONOTUYECKUE U3NEPXKKM.
Hanpumep, NoBbilLeHNe TOYHOCTU U3MEPEHUIA NPU KOHTPOE PEXMMa B OOHOM TOYKe TeXHOMOIMYECKOro NpoL,ecca MOXET Bbi3BaTb MOBbILLEHWE
3aTpaT 13-3a npumMeHeHus Gornee JOPOrMX CPEACTB U3MEPEHUI U YBEMUYEHNE «OTCeBa» GpakoBaHHLIX AeTanein Ha 04HOM y4acTke 1 B TO e
BPEMSI CHU3WTb 3aTpaThbl Ha COOPKY M PETYNMPOBKY M3AENUS Ha APYroM yyacTke NPOU3BOACTBA. B Takux criyyasix METpONormieckue nanepku
(MM UX U3MEHEHMWE NMPU peanu3aL M JaHHOTO MepoNpUATUS) ONPEAENsOT ANs AaHHON TOYKW UMM COBOKYMHOCTM TOYEK TEXHONOMYECKOTO
npouecca, Npu4eM B 3TV U3AEPXKKM BKIIOYAIOT BCE COCTaBNSAOLME U3MEHEHUSI cCeBEeCTOMMOCTH NPOAYKLUM, Bbi3BAHHbIE JaHHBIM MEepOonpuUsaTUEM.

Takum 06pasom, Npu onpeaeneHn MeTPoSIorMYECKX N3OepPKeEK:

- YYMTBIBAIOT (DAKTOP BPEMEHM, T.€. MPUBOAAT U3LEPXKKM K ONpeaerneHHOMY MOMEHTY Ui NepUoay BPEMEHU;
- YUATLIBAIOT USMEHEHME U3AEPKEK HA BCEX Y4aCTKaxX TEXHOMOTMYECKOro NpoL,ecca UM Npou3BoACTBa;

- NPVBOAAT U3AEPXKKN K KOHKPETHOMY 06beMy (eauHuLLE) MPOAYKLUUM.

Mpv onpeneneHny MeTPOOTMYECKUX M3AEPKeK NPeanpuUsTUS OLLeHMBAIOT 3aTpaThl HEMNOCPEACTBEHHO HA U3MepeHUs], 3aTpaThl Ha
METpororMyeckoe oGCrnyKMBaHue CpeacTB U3MepeHuii U NoTepu 1s-3a NOrPeLUIHOCTM U3MEPEHUIA.

3anaTbI Ha naMepeHnsa CoCToAT N3 eJUHOBPEMEHHbBLIX U TEKYLLINX. E,qMHOBpeMeHHbIe 3aTpaTbl HA U3MepeHnsa, CBA3aHHble C MeponpuUATUAMUN NO
NOBbILLEHMIO TOYHOCTU N3MeEPEHNIA, B obLLeM criyyae BKIoYatoT B cebd 3aTpaTbl:

- Ha Hay4HO-UCCNeoBaTENbCKME U OMbITHO-KOHCTPYKTOPCKUE paboThl, CBA3aHHbIE C pa3paboTKoM METOAUK BbINMOSIHEHWUS U3BMEPEHUI U CPEACTB
N3MepPEeHWUii, ApYrnx TEXHUYECKUX CPEACTB U NporpamMmmMHOro obecneyeHuns (fons 3aTpaT, NPUXOAALLAAcs Ha AaHHOe MpeanpusaTue);

- Ha METPOSIOrMYEeCKyto aTTecTal Mo METOAWK BbINOMHEHN n3MepeHuii (coctae paboT ykasaH B FOCT 8.010);

- Ha NpuobBpeTeHne CPEACTB U3MEPEHUIN, TEXHNYECKUX CPEACTB M NPOrpaMMHOro obecrneyeHus;

- Ha MOHTaX M NycKoHanago4Hble paboTbl, BBeAeHWE B 3KCNyaTaLulo CpeacTB U3MepeHUA, TEXHUYECKMX CPeaCTB U NPOrpamMmMHOro obecnedeHmns
B HeKkoTOpbIX Cryyasix B eAMHOBPEMEHHbIE 3aTPaTbl, MTOMUMO YKa3aHHbIX, BKMIOYAIOT 3aTpaTbl HA COOPYXEHWE NOMELLEHWIA, KonoaLues v T.M.,
HeobXoaAMMBbIX ANs pa3MeLLeHUs CPEACTB M3MepPeHUin. B KOHKPETHbIX CryyYasix HEKOTOPbIE U3 NePeYNCTIEHHbIX EAMHOBPEMEHHbIX 3aTpaT
OTCYTCTBYHOT.

Mpu pacyeTax 4acTo BO3HMKAET 3afa4ya OTHECEHUS eANHOBPEMEHHbIX 3aTPaT Ha KOHKPETHbIA N3MepsieMblil napamerp.

30ecb MOXET ObITb HECKOSLKO BapuaHTOB M3MepPEHUn NapamMeTpa TEXHONOrMYEeCKoro npowecca. TunuyHble BapnaHTbl U3MEpPEHUn NapaMeTpoB
TEeXHONOrM4ecKoro npouecca 1 pac4yeTt CoOOTBETCTBYHLLUNX €JUMHOBPEMEHHbIX 3aTpaT Ha U3aMepeHua npmeeeHbl B NPUNoXxeHnmn 0.

TeKymme 3aTpaTbl HA U3MepeHna, CBA3aHHbIE C MepPOonpUATUAMUN NO NOBbILLEHNIO TOYHOCTU M3MepeHI/II7I, B 0bLiem Clny4ae BKN4aroT B cebs:

- 38p360THy}O nnaTty onepaTtopoB, HENOCpeACTBEHHO BbIMOJNTHAKLWNX N3MepUTenbHblie onepaunn, BMeCTe C COOTBETCTBYHLLMMU OTHUCTIEHNAMMU,
onpeaendaemMmbiMu pasmepamum 3ap360TH017| nnartbl,

- 3aTpaThbl Ha BHEPTUIO NUTAHUSA CPEACTB U3MEPEHWUN;
- 3aTpaThbl Ha MaTepuarnsl, pacxodyemble B NPOLecce M3MepeHuit;

- amMOpPTM3aLMOHHbIE OTUUCTIEHUS], ONPEAENsSeMble CTOMMOCTbIO CPEACTB U3MEPEHUN U APYIUX TEXHUYECKUX CPEACTB, NPUMEHSIEMbIX ANs
U3MepEHWii NapaMeTpa TEXHOMOMMYECKOTO NpoLecca.

CocTaBnsitoLme TeKyLUMX 3aTpaT Ha U3MEePEHUst MOTYT CyLLECTBEHHO M3MEHSITLCS B TEHEHME rofa U3-3a MHnsuun. B aTom crniydae onpeaensitot
Ko3pdmumneHT nHaekcauum Ky, Ha KOTOPbI YMHOXaIOT rofoBble TekyLume 3aTpaThl 1),
1) Ha TeppuTopun Poccuiickon ®eaepauinm KoadhdULMEHT MHAEKCAL MM onpeaensoT B COOTBETCTBUM C NpaBunamMu no Mmetponoruu [ 6].

Tekylwme 3aTpaThl HA M3MEPEHNS PAacCUUTLIBAOT AMsi MapaMeTpa TEXHONOMMYECKOro MPOoLLecca Ha OAWH rof ¢ MOMeHTa BHeAPEHUS!
MEpONpPUSTHS.

Mpu onpegeneHnn TeKyLMX 3aTpaT Ha U3MEPEHNS YYUTBIBAOT BO3MOXHbIE BapnaHTbl M3MepeHun napamerpa (npunoxexdme [I) n ucnonbayroT
COOTBETCTBYOLLME KOIPPULMNEHTHI S, KOTOPbIE ONpeaenstoT AOM0 3aTpaT, MPUXOAALLMXCS Ha AaHHbIA NapaMeTp TeXHONOrMYeckoro npotecca.

[Nt a3koHOMM4Yeckoro 060CHOBaHMS YCTaHaBNMBAOT NEPUOA BPEMEHM (PacYHETHbLIN Nepuoa), B TeYEHME KOTOPOro GyayT NonoXMTENbHO



npoABNATbCA pe3dynbTaTbl peanm3aynm meponpuaTmua no NoBbILLEHUKD TOYHOCTU M3MepeHI/Il7I.

Ecnu HoMeHknaTypa Bbinyckaemoii MpodyKuun cTabunbHa, To Npy BHeOPeHUM HOBbIX CPELCTB M3MEPEHWUI PACHETHLIV NEPUOA COOTBETCTBYET
cpokam (hr3M4ECKOTO UMM MOPAarbHOTO CTapeHUsi BHEAPSIEMbIX TEXHUYECKVX CPeACTB (NMPeanonoXuTensHo 5 - 7 ner).

3aTpaTbl Ha n3mepeHns 3 | B TedeHne pacyeTHoro nepvoga T (B rogax) onpegensioT cregyowymM obpasom:

3y =3en + T3y, (7)
rae 3ey - €AMHOBPEMEHHbIE 3aTpaThl HA U3MEpPEeHNs:;
31y - TEKYLLUME roJ0BbIE 3aTPaThbl HA N3MEPEHUSI.

Paamep 3aTpaT onpefensiioT B LieHax Ha MOMEHT pacyeTa 3aTpart.
3aTpaThbl Ha MeTporornyeckoe o6CNyXBaHWE CPEACTB U3MEPEHWIA TaKKe COCTOAT U3 E€ANHOBPEMEHHBIX U TEKYLLMX.

EnnHoBpemeHHble 3aTpaThl Ha MeTporornyeckoe obcnyxuBaHne cpeacTB N3MepPEHUi, CBSA3aHHbIE C NOBbILLEHMEM TOYHOCTU U3MEPEHUI, B
obLwem crnyyae BKnoYatoT B cebs 3aTpaThl:

- Ha UCnbiTaHUA C Lenblo yTBepXXaeHnda Tuna cpeacts MsmepeHwZ, pa3p860TaHHOFO ana AaHHOro npeanpuaTua 2);
- Ha paspaGOTKy METOA0B N TEXHNYECKNX CPeaCcTB KOHTPONA pa60TOCI‘IOCO6HOCTM cpeacte I/I3MepeHI/II7I B npouecce nx akcnnyatauuu;

- Ha NPUOGPETEHME U MOHTaX TEXHUYECKMX CPEACTB AN TEKYLLETO PEMOHTa CPEACTB U3MEPEHUI.

2) Ha TeppuTopum Poccuiickoii depepaLimm cocTae paboT 1 NOpsiAOK ONPEeAerneHms Mx CTOMMOCTY YCTaHOBMNEHb! B IPaBunax no Metponorvn [ 7] u

[6].

Ecnu Ha npeanpuAaATn NpoBoAAT NOBEPKY BHOBb BHEOPAEMbIX CPeACTB |/|3mepeHv||7|, TO AONONHUTENBbHO K YKa3aHHbIM YyYUTbIBAKOT crieayrwuue
eQnHOBpEeMEHHble 3aTpaThl:

- Ha NPMOBPETEHNE U MOHTAX NOBEPOYHOr0 06OPYAOBAHNS;

- Ha NoAroToBKy NoBepuTenen;

- Ha aTTecTtauuio noaepmeneﬁ3);

- Ha akkpeauTauuo METPONOTMYECKON CryxObl Ha MPaBO NOBEPKM CPEACTB U3MePEHUIA 4),

3) Ha Tepputopumn Poccuiickoni ®epepaunm coctaB paboT ycTaHOBMNEH B Npasuniax no merposorun [ 8].

4) Ha TeppuTopuyn Poccuitckolt deepaLin cocTas paboT 1 NOPSAOK ONPEAENEHMs X CTOMMOCTY YCTaHOBAEHb! B PaBunax no Metponorin [ 9] u

[6].
AHamNOrMYHbIX AUHOBPEMEHHBIX 3aTpaT TpebyeT opraHusauus KanubpoBky CpeaCTB U3MEPEHUI HA  NPeanpUATUN.

Ecnu Ha NpeanpusTUm OpraHnayoT M3rOTOBINIEHNE U PEMOHT CPeCTB U3MEPEHUIA, UCMOSb3yeMbIX B Cdepax pacrnpocTpaHeHust
rocyaapCTBeHHOr0 METPOIIOMMYECKOTO KOHTPOMS (HaA3opa), TO B COCTAB eAMHOBPEMEHHbIX 3aTpaT Ha METPororiyeckoe obenyxvBaHue CpeacTB

I/I3MepeHI/IIZ BKINMKOYalOT 3aTpaThl HA NUUEH3poBaHUe OeATENbHOCTU NpeanpuAaATmnA No U3roTOBNEHUKO N PEMOHTY 3TUX CPEACTB M3MepeHVIl7I5).

5) Ha Tepputopun Poccuiickon ®egepaunn coctaB paboT 1 nopsagok onpeaeneHns ux CToMMocTu yctaHosneHsl B[ 10] - [12].

Tekylume 3aTpaTbl Ha METPOIIOrMYecKkoe 0BCNyX1BaHWE CPEACTB M3MEPEHWIA, CBA3aHHbIE C NOBbILLIEHNEM TOYHOCTU M3MepeHuit, B obLieM criyvae
BKIHOYaoT B cebs 3aTpaTbl:

- Ha NOBEpKy CPEACTB N3MEPEHN;

- Ha NMOBEpPKy 3TaNOHOB eAUHNL, BENWUYMH, MPUMEHSIEMbIX AN NOBEPKU paboumnx CpeacTB U3MepeHUit (ecniv NoBepky pabounx CpeacTB U3MepeHni
NpoBOAAT Ha NPeanpuUsTUM);

- Ha kanMbpoBKY CpeaCTB U3MEPEHUIA;

- Ha KOHTPOJb PaboTOCNOCOBHOCTU CPEACTB M3MEPEHMI B NPOLLECcCe UX SKerniyaTaLum (TOMUMO NMOBEPKU UMK KanuBpoBku);
- Ha pernaMeHTHoe oGCnyXvBaH1e CPeACTB U3MEPEHUI B COOTBETCTBIM C yKasaHUSIMM 3KCTNyaTaLMOHHbIX JOKYMEHTOB;

- Ha TeKyLMA PEMOHT CPefCTB U3MEPEHUI;

- Ha METPOIorMYecknii Haa3op 3a COCTOSHUEM U NMPUMEHEHMEM CPEeACTB U3MEPEHUIA, 3TanoHamMn eanHUL, BENMYUH, NPUMEeHSeMbIMU Ans
KaJ'IVI6pOBKVI cpencTs M3MepeHMl7I, 3a cobrtogeHnem METPONOrn4eCKnx npasui, BblMONIHAEMbIX MeTpOJ'IOFVNeCKOﬁ CJ'Iy)K6OI7I npegnpuaTua.

3aTpaThbl Ha NOBEPKY CPEACTB U3MEPEHWIA 1 STANOHOB ONPELENsOT UCXOAS U3 YCTaHOBMEHHbIX TapudOB 1 TPaHCMOPTHLIX pacxodos. Ecrin
noBepKy (kanMbpoBKy) CPEACTB M3MePEHUI NPOBOAMT METpPOSIorMyeckas cryxba npegnpuaTusi, To TEKyLLMe 3aTpaThl ONPEAENsIOT UCXoas 13

HOpPM BpeMeHU Ha NoBepkKy, CTOMMOCTU O4HOIro HOpMaTUBHOIO 4Yaca pa6OTbI nosepuTtena n CTOMMOCTU pacXoaHbIX MaTepmanos1).

1) Ha TeppuTopun Poccuiickon ®enepaunm HOpMbl BpEMEHU 1 Taprdbl ONPEeaensoT B COOTBETCTBMU C pekoMeHgaumen [ 13] n npaBunamum no
mMetpornoruu [6].

Ecnun Ha npeanpuaTmn ocyLLECTBASIOT M3rOTOBNEHWE UMM PEMOHT CPEACTB M3MEPEHUI, MCNOMb3YEMbIX B Chepax pacrnpocTpaHeHUs
rocyfapCTBEHHOIO METPOOMMYECKOrO KOHTPONS U HaA30pa, TO B TEKyLLME 3aTpaThl Ha METPONOMMYECKOe OGCIyKMBaHUE CPEACTB M3MepPeHuii

BKIMKO4alOT eXXerogHble BbinaTbl OpraHy, BblaaBlleMy NMUEeH3NK Ha N3rotoBfieHne U peMOHT CpeaCcTB M3MepeHVIVI2).

2) Ha tepputopumn Poccuinckon ®enepauunn pasmepsl Beinnat onpegensioT B cootercteumn ¢ [ 10] - [12].



TeKyu_uae 3aTpaTbl Ha MeTponoruyeckoe O6CJ'Iy)KIABaHIAe cpeacTte MsmepeHvM paccynTbIBAKOT ANnA nNapaMeTpa TeXHOJ1I0rM4eckoro npouecca, Kak
npasuno, Ha oanH rog ¢ MOMeHTa BHepeHUA MeponpuaTua.

CocrtasnsitoLme TeKylwux 3aTpat Ha MeTpororn4yeckoe OGCJ'Iy)KVIBaHVIe MOryT CyLeCTBEHHO USMEHATbLCA B Te4eHMe roga ns-3a I/IH(*)J'IHLI,I/IVI. B atom
cny4ae onpepenarT KOSCbeI/ILI,I/IeHT nHagekcauum KM, Ha KOTOprI‘/'I YMHOXaI0T TeKyLune rogoBble 3aTpaThbl.

Takum 06pa3oM, TeKyLLMe rofOoBbIE 3aTpaThl HA METPONIOTMYECckoe OBCNyXBaHWe CPEACTB UMepeHuii 3 1o C YH4ETOM UHANAL MK OnpeaensiioT

criepyowmm o6pasom:
Sm = iKm:u’m,
Y (8)
rme Kyj - KoadbuUMEHT MHAEKCaL UK - COCTaBNSIIOLLEN TEKYLUMX roJ0BbIX 3aTpaT Ha MeTporiornyeckoe obCcnyxvBaHue;

@ - YMCNO COCTaBNALWNX TEKYLLMX 3aTpaT,

3MOI" CocCTaBnsALas TeKyLmMx rogoBbiX 3aTpaTt Ha MeTposiorn4eckoe OﬁCJ‘Iy)KMBaHMG cpeacTs M3MepeHVIl7I 6e3 ydyeta IAHCbJ'IFILI,MM.

[nsi akoHOMMYecKoro 06GOCHOBaHWS MEPOMPUSATHN NO MOBLILLEHWIO TOYHOCTW U3MEPEHUI OLLEHUBAIOT He TOMbKO 3aTpaThbl HA U3MEPEHMUS 1
MeTposiornyeckoe o6CnyxmBaHne CpeacTs U3MepeHui, Ho U NPUBNKEHHO pasMepbl NOTepb M3-3a MOrPELUHOCTU U3MEPEHUIA.

AHanus 1 oL eHnBaHVe NOTEPb U3-3a NOrPELLUHOCTU U3MEPEHUIA ABNAIOTCA BECbMa HENPOCTON 3adaveit. Takyto paboTy BbINOMHAIOT, B NePBYO
oyepedb, Ans KPYMHbIX TEXHOMOMMYECKUX YCTAHOBOK U OGLEKTOB. [py 3TOM BbIAENSIOT HAMbonee BaXHbIE NapaMeTpbl TEXHONOMMYECKNX
NpoLeCcCoB, KOTOpble 06bI4HO cocTaBnsT 7 % - 10 % Bcex M3aMepsieMbix NapamMeTpoB.

I'Ipﬂmoe 3KCNnepnMeHTarnbHOe OolueHnBaHne NoTepb 13-3a NOrpeLHoCTn |/|3mepeHv||?1 npaKkTn4eCkn HeBO3MOXHO. OcHoBHas npuynHa 3T0ro -
HEBO3MOXHOCTb «4YUCTOro» 3KCrnepumMmeHTa, Kkorga MCTO4YHUKOM NOoTepb B TEXHONIOMMYECKOM npoLuecce ABNAETCA TONbKO NOrpellHoCTb
VISMEDEHMVI. OTpenuTtb Takve noTepu OT NOTepb, Bbi3biIBa€MbIX NPpU4YNHAMU, HE CBA3AHHLIMU C N3MEPEHUAMMU, l‘Ipe3BI:;I"Ial7IHO CITOXHO. I'I03Tomy
oueHnBaHune NnoTepb n3-3a NOrpeLlHoCTn I/I3MepeHI/II7I OCyLLeCTBNAKT Nb aHaNMMTU4eCKUMU, pacH4ETHbIMKA METOAAMK, B TOM YUCIIE UCMONb3yA
MaTeMaTuyeckme Moaenm TexHoNorM4eckoro npouecca 1 npouegyp ontuMmnsalnm ero pexmma.

HekoTopble cnocobbl aHanNMTUYECKOro OLLeHMBaHNS NOTEPb M3-3a NOrPELLHOCTU U3MepeHnii npeeaeHsl B PMIT 62.

OLl,eHKI/I NOTepb BbIMONHAKT ANA ABYX-TPEeX NPaKTU4eCkun peanndyemMbiX BapUaHTOB. BapmaHT C HAMMEHbLLIMMUN METPONOrN4YeCKUMIN n3nepxxkamm
(HaMmeHbLen cymmow 3aTpaT Ha U3MepeHns 1 MeTporiornyeckoe obcnyxvBaHne CpeacTB M3MEPEHMI, @ Takke HaMMEHbLLMMW NOTEPSAMM U3-3a
NOrpeLUHOCT 3MEPEHMI B TEYEHWE PacYETHOrO Neproaa) cunTarT Hanbonee apeKTUBHLIM.

Ecnu notepu n3-3a NorpeLlHoCT U3MepeHni Bbl3BaHbl OTKMOHEHWUSAMU (haKTUYECKOTO pexvMMa TEXHOMOMMYECKoro npoLecca oT ONTUMarnbsHOro
pexvMa v B 3aTpaTax Ha U3MepeHUst U MeTporsioruieckoe o6cnyxmBaHue NpeBanupyeT CTOMMOCTb CPEACTB M3MEPEHUI, TO OLeHNBAIOT 3aTpaTbl
Ha M3MepeHusi U MeTporiorMyeckoe o6CnyXMBaHUE CPEACTB M3MEPEHUI U MOTEPU M3-3a NMOMPELLUHOCTU N3MEPEHMWI B TEYEHNE PacYETHOrO
nepvoaa Ans OQHOro BapuaHTa. 3aTem NPpUHUMALOT, YTO CyMMapHbIe 3aTpaThl HA U3MEPEHUSI U METPOSIOrMYeckoe obCnyxvBaHWe CPeacTB
n3MepeHuin obpaTHO NPONOpLNMOHasIbHbI MOrPELLHOCTU U3MEPEHUIA O, a NMOTEPU CBSI3aHbl C NMOrPELLHOCTbLIO M3MEPEHUI KBagpaTUYHOM
3aBUCUMOCTbIO.

Ecnu onpepeneHbl notepu M 1 ans CKO norpeLuHocT! naMepeHuin ¢ 04HOro BapyaHTa U3MepeHunin napameTpa, To Ans ApYrux 3Ha4YeHuin  sq
noTepu BbIMUCHAIOT MO opmyne

M= M(sis1)% 9)

MuHMmaneHas cymma 3atpaTt U noTepb (MUHUMarbHbIE MeTponorndeckme nsgepxkn) (3 + M)  yyy COOTBETCTBYET ONTUMaribHOW NpeaenbHON
NOrpeLUHOCTY U3MEPEHUI Dpont. 3HAA ONTUMarnbHY NpeaenbHY NOrPELLHOCTb U3MEPEHUIA, BbIOUpaloT COOTBETCTBYHOLLEE CPeACTBO

I/I3MepeHI/II7I nnn peanusyrT TO U NHOoe MeponpuaTne, MakCMmarbHO npm6nv|>|<arou.|,ee TOYHOCTb I/I3MepeHI/IIZ K ONTUMarnbHON, He Aenas Kakunx-
nméo APYrnx 3KOHOMUYECKNX OLLEHOK, U 3TOT BapuUaHT NPUHUMAKT SKOHOMUYECKU LJ,eJ'IeCOOGpa.’:!HbIM.

MpunoxeHue A

(pekomeHayemoe)
MNpumep cocTaBnsiowen NOrpeLLHOCT M3Me pe HUI U3-3a Heafle KBAaTHOCTU MOAENN pearbHOMY 06 e KTy
CreneHb NPOYHOCTM COeAMHEHNS Bana W BTYMKN (NNIOTHOCTU MX COeOVMHEHNS) 3aBUCUT OT AENCTBUTENbHbLIX PAa3MEPOB VX NONEPEYHOro CEYEHNS.
BHYTpEeHHIOI0 NOBEPXHOCTb BTYIKW U HAPYXHYIO NOBEPXHOCTb Bana hOpMUPYIOT B pesynbTaTe MexaHuyecko obpaboTku, NoaToMy nx
nonepeyHble CeYEHNs He B NOSHOM Mepe COOTBETCTBYIOT NMONEpPEYHbIM CEYEHUSIM CTPOTO LIUINMHAPUYECKUX Ten (M3-3a 0BarnbHOCTM, BOSIHUCTOCTH
1 T.M. paKkTopoB).
[ns obecneyeHnss HeobGxoAMMOWV NPOYHOCTY COEAMHEHUS CrieayeT, U3Mepsisi AMameTpbl B HECKOMbKUX HanpaBneHusix, onpeaeniTb cpeaHne
Avametpbl Bana u BTynku. OgHako Ans yrnpoLleHns npoueaypbl USMepeHuii X CouneHsiemMble NoBepPXHOCTYN NPUHUMAIOT CTPOro
LMnuHapuyeckumm (Mogens obbekTa n3MepeHnin), a B Ka4ecTee M3MepseMblX BEMUYMH B NONEPEYHbIX CEHEHNAX - AUaMeTp BMMCAHHON
OKPY>XHOCTW BTYIKN U AMAMETP ONMCaHHOW OKPYXXHOCTW Bana. Ecnu namepeHns BeIMOMHAIOT C LieNbio 06ecneymTb NPOYHOCTb COEANHEHUS, TO
Takas Mofenb 0bbekTa u3aMepeHunin ABNSETCS UCTOYHMKOM COOTBETCTBYIOLLEN METOANYECKON COCTaBMSAOLLEN NMOrPELLHOCTM N3MepeHnii (13-3a
pasHuL, Mexdy AMameTpoM ONMCaHHOW OKPYXXHOCTW Bana 1 ero CpeaHuM auameTpoMm, ANaMeTPOM BMMCAHHOW OKPYXKHOCTM BTYIKU U €€ CPeaHUM
OVamMeTpom).
MpunoxexHue b

(pekomeHayemoe)
MNpumep peanusaumm TeCToBOro MeToAa NoBblLLe HUA TOYHOCTU U3ME PeHUI

B.1 C®I1 cpeacrsa nsmepeHuii NpeacTasnsaioT B BUAE NONMHOMA
Y= Aq+AX+A3X2 + ..+ ApX™-T, (B.1)

rae Y - BbIxoAHasi BENMUYMHA;



A1, A2, ..., Ap - napametpbl COlT;
X - nsmepsiemas BenuuunHa.
B.2 HomuHanbHyto CPI1 BbipaxatoT crieaytowmm obpasom:
Y=A y1+ AuX+Au3X2 + .+ AgpX™1, (6.2)
rae Ax1, Au2; --- Axn - HOMUHanNbHbIE 3Ha4YeHNst napameTpoB COr.
B.3 B peanbHbIx yCnoBu1six aKCnnyaTaumm cpeacTBa n3MepeHuin AeiCTBUTENbHble 3HaveHus napameTpos COI oTnnyaTcs OT HOMUHAIbHBIX
3HaYeHUIA BCNEACTBUE BO3AENCTBIS PasnnYHbIX BHELLHUX (hakTOPOB, CTapeHUst aNEMEHTOB U T.M. Mo3ToMy Ans pearnbHbIX YCIOBUWiA SKchnyaTauum
C®ll BolpaxatoT criegytoLwpmm obpasom:
Y=A1(t) +A2(t)X + ... +An(t)X’7'1, (B.3)
rae A1(t), A2(%), ..., An(t) - BencTBuTENbHBIE 3Ha4YeHNs napameTpos COT.
B.4 MNMpuBeaeHHas K BbIXOAY MOrPELUHOCTb CPeACTB U3MEPEHUI
Dgeix = Da1+ Da2X+ ... + DapX™1, (B.4)
e Daj= Aft) - Ani,

B.5 Mpouecc namepeHuin coctont n3 1+ 1 TaktoB. B nepBom (0CHOBHOM) TakTe Npeobpa3syoT N3MepsieMyto BENUYMHY, @ B N Apyrnx
(mononHMTENbHLIX) TakTax npeobpasytoT Tectbl A1(X), A2(X), ..., “Ap(X), KaKOblii U3 KOTOPLIX ABMSETCS HEKOTOPOW (OYHKLMER N3MepsieMon
BENUYUHbLI. Pe3ynbTaTbl OCHOBHOIO M AOMOMHUTENbHBIX TaKTOBbLIX NpeobpasoBaHuit Y1 Y2, ..., Yn B BUAE NONMHOMA NPEACTaBNSoT creayowmm
obpasom:

o= A+ AX A+ + A X (ocHoBROH),

=4 +445 +.+ AW[A(X)]”'I (MOTOMHHTENEHER),

Yy = A+ AAK 4L+ ALA KT (mononnuTens Hut), (5.5)
B.6 [Ins nony4eHns TECTOBOrO anropMTMa NoBbILLEHWS TOYHOCTU U3MEPEHUI onpeaenstoT peanbHble napametpbl A4, A, ..., Apg COll

WCXO[HOIO CPEACTBA M3MEPEHNI U3 CUCTEMbI YPaBHEHWI AOMONMHUTENbHbIX TAKTOBbIX Npeobpasosanuii (Y1, Y2, ..., Yp), @ 3aTeM HaxoasT
3HaYeHWe U3MepPSEMON BEMUYMHBI U3 OCHOBHOTO ypaBHeHUs (Y()) Npu NOACTAHOBKE B HEr0 TeKyLX 3HadeHunin A4, A, ..., Ap.

Mpumep - Peanu3ayusi mecmoeo20 Memoda noebiwieHuUsi MoYHOCMU U3MepeHUl, 8bINoNHsIeMbIx cpedcmeamu u3MepeHul ¢ uHeliHol
Corl, umerowieli saud

Y=A1+A 2X.

Anzopumm, peanu3syrowuli mecmoebili Memood NnoebIiweHUsi MOYHOCMU U3MepeHul npu uHeliHol annpokcumayuu C®l1, nony4arom
nodcmaHoekol e cucmemy ypasHeHul (b.5) n = 2:

p BAUD-BAW ,  %-h
DA - ALY AN -AMD

Ha pucyHke bB.1 npueedeHa cmpykmypHasi cxema uamepumesibHol cucmemsbi (UC), no3eonsirowas peasnu3soeams 3Mmom aja20pumm
nymem ucnosb308aHusi 00HO20 MyJILMUMNJIUKaMUE8H0o20 U 00H020 addumueHo20 mecmos. UC cocmoum u3 61o0ka addumueHbix mecmos
(BAT), 6noka MmynbmunsukamueHbix mecmoe (BMT), usmepumenbHozo npeobpazosamerns (Ul) u ebiqucsumenbHo20 ycmpolcmea (BY).

PucyHok b.1

Mpouecc usmepeHuli cocmoum u3 mpex makmos. B nepeom makme kirodu Kn1 u Kn2 pasmbikarom u Ha exod Ul nodarom u3mepsiemyro
8esIuYUHY.

Bo emopom makme kiito4d Kn1 3ambikarom u Ha exod UM nocmynaem addumuensbiii mecm X + Q, ghopmupyembiii BAT. B mpembem makme
krod Kn1 pasmbikarom, a kirod Kn2 3ambikarom, obecnevyueasi nodkiodeHue ko exody UM mynemuniukamueHo2o0 mecma euda X + KX =
(1 + K)X, popmupyemozo BMT. lModcmaensirtom e npueedeHHoe 8bllie ebipaxeHue Y( 3HayeHUsiA 1(X) =X+ Q u A2(X)= (1+K)Xu

nosyyarom ebipakeHue, Komopoe peasiusyem eblyuciaumesbHoe ycmpoiicmeo (BY):



(0, -EQ
A AT

Kak eu0HO u3 nosy4yeHHO20 8bipa)keHUsl, MO4YHOCMbL pe3ysibmama u3mMepeHull He 3asucum om Heu3eeCmHbIX Nnapamempos A 4 u A2 CoI1

ucxod8Hoz2o UM u npakmuyecku onpedesisiemcsi MOYHOCMbIO NapamMempos adoumueHo20 U MysibmuniukamueHo2o mecmos Q u K, BAT
u BMT.

Mpunoxexne B
(pekomeHayemoe)
Mpumep ucnonb3oBaHusa MeToAda ob6paTHoro npeo6pa3oBaHUA ANs NOBbILE HAS TOYHOCTU U3MEPUTENBLHOTO ycunutens

B.1 JIHeHbIN n3mepuTEnbHbIA YCUNUTENb COCTOMT U3 ABYX NOCNeAoBaTeNbHO COeANHEHHBIX NIMHENHbIX kackagos 1 1 2 (pucyHok  B.1),
KO3(hhULIMEHTBI yCUreHMs KoTopbix paBHbl K1 1 K2. B cxeme umeetcs obpatHbIi npeobpasoaTtens 3 (HanpuMmep, AenuTenb HanpsiXeHns) n

yCUNUTENb KOPPEKTMPYIOLLEro curHana 4.
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PucyHok B.1
B.2 HomuHanbHasa xapakrepuctuka npeobpasoBaHys U3MepUTENbHOIO YCUNMTeNs UMeeT Bua
Yh = fu(X) = KuX, (B.1)
rae Ky = Kq1Ku2;
Ku1, Kq2 - HOMyHanbHble 3HavYeHust KoapuLneHToB yeuneHnss K1 u K2 COOTBETCTBEHHO.

B.3 MpuBeaeHHyto ko Bxoay aGCOMOTHYIO MOrPeLIHOCTb KOPPEKTUPOBAHHOTO M3MepUTeNbHOro yeunutens Dy BblMUCNAOT Nno dopmyrne

@, +a1+a2fK1+6kX

TIFE (K, | 1+K, (K, (B2)

Ay

rae aq, a2, a4 - apanTuBHble LWYyMbl, NpuBeAeHHbIe KO BXOA4aM COOTBETCTBYHLLUX KACKaaoB,

K -KK

K?l - OTHOCUTENbHaA NOrpeLHoCTb KOSd)d)MuMeHTa YCUnNeHus;

By,

K4 - Koadb(PULIMEHT yCUNEHUS YCUIUTENSA KOPPEKTUPYIOLLEro curHana.

M3 popmynibl ( B.2) BUAHO, YTO ANS CYLLECTBEHHOMO YMEHbLUEHWSI NOrPeLIHOCTU, 0BYCINOBIEHHOV CBOMCTBaMU YCUNUTENS KOPPEKTUPYIOLLEro
curHana, Heobxoaumo BbiGpaTh K4 >> K1. Torga abCcomtoTHY0 MOrpeLHOCTb KOPPEKTUPOBAHHOTO U3MEPUTENBHOMO YCUIUTENS BIMUCHSIIOT MO

dopmyrne
Dk =a4 +Ki/K4(aq+ a2lKq1+ dkX). (B.3)

OTctofa criefiyeT, YTO K TOYHOCTU U cTabunbHoCTM koaddmuneHTa K4 xecTkve TpeboBaHUS MOXHO He NpeabaBnAaThb, HO aAAUTMBHas
NOrpeLUHOCTb YCUNUTENS KOPPEKTUPYHIOLLEro cUrHarna, NpuBeAeHHas K ero Bxoay, AoskHa ObiTb BeCbMa Marsioi.

Mpunoxexue I
(pekomeHayemoe)

Mpumep Ucnonb3oBaHUsi UHPOPMALIMOHHOW U3GLITOYHOCTU ANs NOBbLILIE HUSA TOYHOCTU U3Me PeHUI pacxoaa rasa, notpe6nsiemoro
npeanpusitue M

.1 Cxema namepeHunn pacxoaa rasa Ha NnpeanpuaTun npueBeaeHa Ha pucyHke [.1.

PucyHok I".1



I".2 MNpy namepeHusix pacxoAoB rasa BceMu notpebutenammn Ha npeanpuaTum (pacxogpl Q1, Q2, Q3) nsmepenus obuero pacxoga Qo
fonyckaeTcs He nposoanTb. Ero onpegensiot cymmon Q1 + Q2 + Q3. Ecnn pacxogomepbl 04MHaAKOBOIO Kracca TOYHOCTU, TO 3Ta CyMMa
pacxofoB 6onee TouHa, YeM pe3ynbTaThl U3MepeHuit obLero pacxoaa Qo.

I".3 Mpu nsmepeHmnsix pacxoaa rasa Ha Bxoae NpeanpusaTUst obLUMiA pacxoa rasa, NOCTynaroLLero Ha NpeanpusaTe, MoXeT BbiTb Takke onpeaeneH
nytem BbluncneHus nonycymmbl 0,5(Q1 + Q2 + Q3 + Qp). ITOT pesynsTaT boree TOYEH MO CPaBHEHMIO C Pe3ynbTaToM naMepeHnin Qg

cymmon Q1+ Q2+ Q3.
r4 ,D,l'lFl OTbICKaHUA NonpaBOYHbIX KOSCbeVILl,I/IeHTOB K MoKasaHnAM pacxo4oMepOoB COCTaBNAKT ypaBHEHUA Gancha, 1 No gaHHbIM I/I3MepeHVII;1
pacxo,qos? pasHble MOMEHTbI BpeMeHU Unun B pesynbtaTte yCpeaHeHUA pacxoaoB Ha onpeaerieHHbIX UHTepBarax BpeMeHU COCTaBNAT CUCTEMY
ypaBHeHUn BMaa

Q11y1 + Q21y2 + Q31y3 = Qo1Y0.

Q12y1 + Qo2y2 + Q32y3 = Qo2Y0. (r.1

Q13y1 + Q23y2 + Q33y3 = Q03Y0,

Q1ay1 + Qo4y2 + Q34y3 = Qoa)o,
A€ yQ - MONpPaBOYHbIN KOAPDMLMEHT K MOKa3aHUAM pacxogoMepa Ha BXoAe NpeanpusTtums;

Y1, Y2, y3 - honpaBo4vHble KO3PULMEHTbI K MOKa3aHNsIM Pacxo4OMepPOB KaXaoro 13 Tpex n0Tpe6MTenel7| rasa;

Q - pacxof rasa, U3MepeHHbI Pacxof4oMepOoM, ONpeAenseMbli NEPBLIM MHAEKCOM Mpu  Q, 3a MHTepBan BpeMeHW, onpeaensieMblii BTOPbIM
WHAEKCOM (Hanpumep, Nepeoe ypaBHeHne banaHca cocTaBneHo Ha OCHOBaHWM JaHHbIX 3a iIHBapb, BTOPOE, TPETbE U YETBEPTOE -
COOTBETCTBEHHO 3a (heBparb, MapT U anperb).

I".5 Pewas cuctemy ypaBHeHUIN, ONPeaensaoT 3Ha4YeHUs NonpaBoYHbIX KO3IMMLMEHTOB.

.6 3TOT MeToA NOBbILLEHNS TOYHOCTU M3MepeHnn AcheKTUBEH TOMBbKO NPU BECbMa He3HauYMTENbHON AoNe CryYariHblX COCTaBMNAoLWMX B
CyMMapHOW MOrpeLLUHOCTU.

Mpy 3TOM HEOGXOAMMO 3HATL MONPaBOYHbLIN KO3ULMEHT XOTS Obl ANSi OAHOIO KaHana u3mMepeHun pacxoaa. ATo yCrnoBue cunTaoT
BbINOSIHEHHBLIM, €CIN B OAHOM M3 KaHAIIOB UCMOSb3YT pacxodoMep, NOrPeLHOCTb KOTOPOro CyLLECTBEHHO MEHbLLE MOrPELUHOCTU OCTasbHbIX
pacxo4oMepoB, M NpU peLLeHn CUCTEMbI YPaBHEHWUIA MOXHO MPUHSTL A5 ero NokasaHU NoNpaBoYHbIN KOIMMMLMEHT paBHbIM eauHULLE.

Mpunoxexue [
(pexomeHayemoe)

TunNUyYHbIe BapuaHTLI U3MepPeHUI Te XHOMOrMYe CKMX NapamMme TPOB U pacyeT COOTBETCTBYHOLUMX € AMHOBPE MeHHbIX 3aTpaT Ha U3Me peHU
fa

[.1 B npocTeniem cnydyae napameTp TEXHONOMYECKOro npoLecca namepsioT OAHUM CPeACTBOM U3MEPEHWUIA UNU OOHWUM KOMMIEKTOM CPeACTB
MN3MEPEHUN, KOTOPbIE HE UCMOMb3YHOT AN U3MEPEHUI ApYriX NapamMeTpoB UNv ANs BbINONHEHNS HEN3MepUTENbHbIX PyHKUUA. B aTom cnyyae
€[UHOBpPEMEHHbIE 3aTpaThbl HA N3MEPEHUST OOHOrO nNapamMmeTtpa 3g BbIMMCTSIOT criedyowmm obpasom:

13
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inl a1
rae 3ey - cocTaBnsAlLWLas eAMHOBPEMEHHbIX 3aTpaT Ha M3MepeHus:;
Kk - 4ncno cocTaBnsALLMX eAUHOBPEMEHHbIX 3aTpaT Ha U3MepPEHUS.

0.2 Ona n3avepeHnin napameTpa Ucnonb3ytoT AaTUYUK U MHOTOKaHamnbHbIN aBTOMaTUYeCKuii Npubop unu LeHTpanbHyto Yactbe ACYTI (o1
YCTPOWCTBA CBSA3W C OGbEKTOM [0 3KpaHa AuCnnest Unn npuHTepa). B aToM cnyyae eAMHOBpPEMEHHbIE 3aTpaThbl HA U3MEPEHUSI OAHOIO
napametpa BblYMCIAOT Creaylowmm o6pasom:

i 1 ¥
3.-.’& =;3ﬂ!i + ;}Zl‘?e A

(0.2)

rae 3gyj - COCTaBnALLIAA eaMHOBPEMEHHbIX 3aTpaT Ha AaTuuK U Apyre KOMMOHEHTbI U3MEPUTENLHOTO KaHana, NpucyLLye ToNbKo naMepsieMoMy
napametpy (HopMUpYLLIMIA NpeoBpasoBaTerb, HAarpy3o4HOe COMPOTUBEHME U T.M.);

3enj - cocTaBnAoLLAs €AMHOBPEMEHHBIX 3aTPAT HA8 MHOTOKaHamNbHbIN aBTOMATUYECKUI NPUBOP (KOMMOHEHT LeHTpansbHomn Yactn ACYTI -
KOMMYTaTop, aHanoro-L1dpoBsoi npeobpasosaTtens, NPoL.eccop v T.1.);

P - YNCIO KOMMOHEHTOB M3MEPUTENBbHOTO KaHana, NMPUCYLLMX TOMNbKO U3MepsieMoMy napameTpy;
I - YACIIO KOMMOHEHTOB LLeHTparbHOM YacTh U3MEPUTENBLHOTO KaHana;
1 - YNCO KaHaNoB MHOrokaHanbHoro Nnpubopa (LeHTpansHon Yactu ACYTI).

[.3 MapameTp TexHornornyeckoro npotiecca t OnNpeaensioT kak cpegHee Unv CyMMapHoe 3HauYeHue No pesynbTaTaM U3MepeHuidi B m Toukax
(Hanpumep, cpeaHee 3HadeHne TemnepaTypsl fcp B NoMeLLeHnm - pucyHok [1.1)

OpHOTUNHbIE napannenbHble BETBU



PucyHok 1.1

B atom Cnyvyae eguHOBpeMeHHble 3aTpaThbl Ha U3AMepeHna OQHOro napamMmeTpa BbIYUCAKT cneayrownm 06p330MZ

& 1 k
Seu = mgge.ui +;;39 i

8-3)

rae m - 4Y1NCrno ToYeK (O,ElHOTI/II'IHbIX napannenbHbIX BeTBeVI), no pesynbrartam I/13MepeHVIl7I B KOTOpPbIX onpeaenarT cpeaHee Unn cymmapHoe
3Ha4YeHue napamMertpa,

3eui - €OMHOBPEMeHHbIE 3aTpaThbl HA U3MEPEHWSI, MPUXOAsLLMECS HA OOHO CPeCTBO U3MEPEHWIA UNW TEXHUYECKOE CPELCTBO B NapansernbHom
BETBY (Hanpumep, 3aTpaThbl Ha NpUMoBpeTeHre 1 MOHTaX Tepmonapbl TI);

3ej - ©AMHOBPEMEHHbIE 3aTPaThl Ha U3MEPEHWS], NPUXOASLLMECS Ha OQHO CPELCTBO M3MEPEHNA UM TeXHNYECKOe CPEACTBO B OBLLel BEeTBY
(Hanpumep, 3aTpaTbl Ha NPMOBPETEHNE N MOHTaX MUNNMBONbLTMETpa MB);

N - YNCNo KOMNOHEHTOB B NapannenbHoNn BeTBU (Hanpumep, Tpu: Tepmonapa TT, yanuHsowme KoMmneHcaunoHHble nposoaa YT,
namepuTenbHbIN npeobpasosaTens UNM);

k - 4acno KOMMOHEHTOB B 06LLel BETBU (Hanpumep, Aga: nepeknoyatens [y munnmeonstmerp  MB).

[.4 MapaMeTp TEXHOMOTMYECKOrO NPOLLecca N3MePSIOT C MOMOLLBH HECKOSIbKUX M3MEPUTENbHbLIX KaHanos (HanpuMep, NpuBeaeHHble K
HOpMasibHbLIM YCIOBUAM 3HAaYeHUs1 pacxoda NPUPOOHOTO rasa BbIUMCIAIT Mo pedynsTatam M3MepeHuin pacxoda, abconioTHOrO AaBneHus,
TemnepaTypbl U NAOTHOCTY NPUPOAHOrO rasa). B aToM crnyyae eaMHOBPEMEHHbIE 3aTpaThl HA U3MEPEHUst OQHOro NapameTpa BbiUUCTIAIT
cregytoLmmM oGpasom:

¥

(0.4)

TA€ I - YACTIO U3MEPUTENbHBIX KaHAMNOB, C MOMOLLLI0 KOTOPbLIX M3MEPSIIOT AaHHbIA napameTp (B AaHHOM npumepe r =4, B NPOCTeiiLlemM cryyae r
=1 )’

S - YMCNO KOMMOHEHTOB B NEPBOM U3MEPUTENBHOM KaHare, UCNOoSb3yeMOM Ans M3MepeHUi JaHHOro napamMeTpa;
3gj - €ONHOBPEMEHHbIE 3aTPaThl Ha j-/i KOMMOHEHT;
Sepy - €AMHOBPEMEHHbIE 3aTPaThl HA BbIYNCIMTENBHOE YCTPONCTBO M NpOrpaMMHoe obecrnedeHme;

N - obLUee YMCIO «BXOA0B» BbIMMCIUTENBHOMO YCTPOCTBa (0bLLee Yncno o6pabaTbiBaeMbix cMrHamnoB). Hanpumep, Onst HEKOTOPbIX COCTaBHbIX
TEennomMepoB NMPUMEHSIOT BbIYUCTIUTENN, UMEIOLLME BXOAbl AMNsi HECKOMbKUX KOMMIEKTOB CPEACTB M3MepeHuil Nepenaia TemnepaTtyp 1 pacxoga
TennoHocuTenei.

[1.5 B cocTaBe 13MepuTenbLHOro KaHana Ans n3MepeHnii ogHOro napamerpa TEXHOMOMMYECKoro NpoLecca MMeTCA KOMMNOHEHTbI
BbluMcruTensHoro komnnekca ACYTI. ACYTI ucnonb3yloT He TONMbKO AN U3MEPEHUIA, HO 1 Ans peanusauum Apyrux QyHKUUA (MporHos,
AvarHocTuka, 3afaHve NoCTOSHHbIX 3Ha4YeHWI, perynmpoBaHue 1 T.n.). MoaTomy BkNoYaTh BCe eAMHOBPEMEHHbIE 3aTPaThbl, CBSA3aHHbIE C
BbIYMCIUTENbHBLIM KOMMMEKCOM, B €AVHOBPEMEHHbBIE 3aTpaThl Ha 3MepeHus Bbino Gbl HEBEPHO. B Takmx cryyasix BbIMUMCHAOT KOSPULMEHT S,
KOTOPbIN onpeaensder oMo 3aTpaT Ha u3MepeHus B 00LmMX 3aTpaTtax (B eAMHOBPEMEHHbIX 3aTpaTax Ha BbluMcruTensHoe yctponcteo ACYTI),

no dopmyne
_ 1
mn + 1) (05)

rme m - obLee ymcno napameTpos, anga I/I3MepeHI/IIZ KOTOpPbIX UCMOJIb3YKT BblHUCIIUTENBHOE yCTpOI7ICTBO;
n - YACINoO HEN3MEepPUTESbHbIX (byHKLI,I/IVI, Ana peann3aunm KOTopbIX NCNOJb3YKT BblHUCITUTENbHOE yCTpOVICTBO.

EnnHoBpeMeHHble 3aTpaThbl Ha BbIMMCIIMTENIbHOE YCTPOMCTBO, MPUXOASALLMECS HA OAMH NapaMeTp TEXHONMOMMYeckoro npouecca, 3g BbIMMCTSIOT
no cdopmyne

3e = S3epy- (A.6)
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