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T86.3

PEKOMEHIIAITVSA

["'ocynapcTBeHHas cucreMa obecriedeHus eJUHCTBA U3MEPEHHIA.
OO0BeM U Macca HePTH U HEPTENPOAYKTOB.
MeToauka KOHTPOJIA BEIHMYHHBI TIOMPEINHOCTH CcueT4uKoB | MU 2987-2006

yabTpa3ByKoOBeIX Altosonic V (VM) no pesynsraram CIUYEHUH
| ABYX PAaBHOTOYHBIX NIPHOOPOB

1 OBJIACTD IITPUMEHEHHWA

.1 HacTosmas pexoMeHzalmus pacnpocTpaHaeTcs Ha o0beM H Maccy HedTd H
HePTENPOAYKTOB (Jajlee - TNPOOYKT) H  YCTAHABJIMBAET METOAUKY KOHTPOILS
METPOJIOTUYECKHUX XapaKTepHUCTUK KaHana Hu3MepeHui o0beMa (Macchl) CUYETUYHKOB
ynbTpa3ByKoBBIX Altosonic V (VM) (manee - npubop), npEMEHAEMbIX B COCTaBe CHCTEM
H3MEpPEHUsT KonudecTBa M nokxasareneid kadectsa Hedru (CHMKH) unu Hedrenpoaykros

(CUKHII) no pesynbTaraM CIMYeHHH ABYX ORHOTHUIHEIX INpUOOpoB mo obremy (Macce)
IPOAYKTA.

1.2 Meroguka npeaHa3Ha4yeHa JUId KOHTPOJA METPOJIOTHYECKHX XapaKTEPHCTHK
(aajtee - MX) npubopoB B MEXIOBEPOYHLIA IIEPHO.

1.3 KoHTpOJEP METPOJOrHYECKHUX XapaKTEPUCTHUK I10 HACTOAIIeH METONUKE He
3aMEHAET MOBEPKH B cooTBETCTBHH ¢ IIP 50.2.006.

|.4 PexoMenpauus paspaborasa ¢ yuetoM Tpebopauuit ['OCT 8.207 u MU 1317.
2 HOPMATHUBHLIE CCbUIKHA

B Hacrodinefi peKoMeHJAllHM MCIOJIb3OBAaHBI CCBUIKA Ha CICAYIONME HOPMATHBHBIC
JOKYMEHTHL.

[OCT 8.207-76 T'CH. IlpsMble H3MEpEHHA ¢ MHOTOKpPAaTHBIMH HaOIIOJSHUSIMH.
MeTtonbl 00pabOoTKH pe3ynsTaToOR HaOmoAeHUH. OCHOBHBIE NOTOKEHUS,

[1P 50.2.006-94 I CU. Ilopanox npoBeacHUS IOBEPKU CPEACTB U3MEPEHUH

MKW 1317-2004 T'CH. PesynpTaTel M XapakTEpHUCTHKH MNOTPELIHOCTH H3MEPEHHI.

®opMmbl  nipeacrasneHus.  Crnoco®sl  MCNONB30BAaHMA IMPH  HCOBITAHUAX  00pasloB
NPOAYKIHH U KOHTPOJIE HX [apaMeETPOB.

3 OI[TUCAHUE METOJIA KOHTPOJIS

KoHTpons MX npoBOJMTCS B ABA 3Tala:

2Jrarn [. PopMHPOBaHHE HCXOAHBIX JAHHEIX 1A KOHTPOJIA.
Jtan II. O6paboTKa pe3ynbpTaToB CAUICHUI.

3.1 Oran 1. QopMUpoBaHKEe UCXOAHBIX JaHHEIX JJI1 KOHTPOJIS.

QopMHPYIOT HCXOAHEIE NaHHEIE JUIS KOHTpost. IIpH 3TOM NPHMEHIIOT yKa3aHHS
H3JOXEHHRIE B 1. 3.1.1 - 3.1.3.
3.1.1 Pesynerarel usMepeHuil odbeMa (Maccel) mpoaykra (Jajiee - KOIUYECTBO

[IPOJYKTA) [PH MOCICNOBATELHON yCTAHOBKE B TPyOONpoBOAE (MU3MEPHUTENBLHON ITHHUMN)
IBYX IpUOOPOB (Aajiee — UCXOAHBIE JaHHBIE):



O Qw1 1=1,.., N,

rae Oy, Oz - pe3ynbTarThl U3MEPEHHH KOJIMYECTBA NPOAYKTa IPH 1-M CIHYCHHU
COOTBETCTBEHHO MIEPBBIM H BTOPBIM IIPHOOpOM 3a BpeMs (IPOJOJHKUTE/IBHOCTE) CIHYEHUs
T,

N — yucno ciauuenui, N21.

[pumevuanue - Pazoenenue npubopos na nepeviu u 6moOpoud HOCUM YCROGHLIU XaApaKmep u
He gausem Ha pezynomamuvl KOHmMpona. Pexomenoyemcs 3a nepewiu npubop npunumame npubop,
VCMAHOBAEHHBLU nep8biM RO X00Y O8UNCEHUA npodyKma € mpybonpogode.

3.1.1.1 Pexomenayercda B COCTaB HUCXOMHBLIX [OAaHHBIX BKIIIOYATL PE3YJbTAThL
U3MEPEHUH KOJIHYeCTBA MPOAYKTa, 3HA4Y€HHUC KOTOpPOro HE MCHEE MHUHHUMAJIBHOTO
TOMYCTUMOIO 3HAYEHUA, KOTOPOE YCTAHABJIMBACTCA B 3aBHCHMOCTH OT THIOpa3Mepa
puOoOpa U JuanaszoHa pacxona.

3.1.1.2 B coctaB HCXOOHBIX JAHHBIX MOryT OBITH BKJIIOUE€HBl PE3YJILTATHI
H3MEPEHUH KOJIMYECTBA MNPOAYKTA, MOJNYYEHHEBIE IPH OJHOM IIOCTOSHHOM S3HAYeHHH
pacxoja WM B JUamna3oHe pacXxonoB.

[lpu nmpoBegeruu XxOHTpONd MX npd INOCTOSHHOM pacxole OyAyT MOJIy4ECHBI
pe3yiabTaThl KOHTPOAd MX npubGopoB, COOTBETCTBYIOIUME 3TOMY 3HAYEHHIO pacxoa.
Pacxon CUYMUTAlOT MOCTOSHHBIM, €CJIH €r0 3HAa4Y€HHE H3MEHAETCA IPH (POPMHPOBAHUH
MCXOJHBIX JAaHHBIX HE OoJiee yeM Ha 5 %.

[lpu npoeenenuu KoHTpond MX B [OuanasoHe pacxomOB PEKOMEHIYETCH

OrpaHKMYMBaTh AHANIA30H pPacXoJ0B TakUM OOpa3oM, YTOOBI OTHOLUIEHHE MAKCHUMAJLHOTO
3HAYEHHA pacxoJa K MUHUMaIbHOMY ObUIO HE boee 1,5.

3.1.1.3 B cnyyae, ecid cCIMYeHHUd MNPOBOLATCA 110 OOBEMY NPOAYKTA, BIHAHHE
Pa3sHOCTH TEMIIEPATYP U HABJICHHH IMPOAYKTA B MECTaX YCTAHOBKH IPUOOPOB HE HOJIKHO
npeBbiaTh 1/5 3Ha4YeHHUH NPENENOB JAONYCKAEMOM OTHOCUTENBHOM MOIrpelIHOCTH HJIH

[IPEAC/IOB JONMYCKAEMOH CHCTEMATHUYECCKON OTHOCHTEJILHOM IOrpelIHOCTH HpHbOopa MpH
H3IMEPEHUU 00bEMA IPOAYKTA.

3.1.2 XapaKTepUCTHKU IOIPEIHOCTY rOAHOro npubopa

B KxauecTBE XapakTEpUCTHK IIOTPEIIHOCTH TrogHoro 1npubopa MoryT OLITEH
[[PUMEHEHBI CIIeAYIOIMHEe XapaKTePHCTUKH.

3.1.2.1 Ilpenensl pomyckaeMOM OTHOCHTEIBHOM NOrPEeLIHOCTH IIPH H3MEPEHHH
00heMa WM Macchl: 10, %.

3.1.2.2  llpemensl  HEHCKIIOYEHHOM  CHCTEMATH4YeCKOH  OTHOCHTEILHOM
norpemiHocT npubopa O, % H cpemHero xBaapaTudeckoro oTiioHeHus (CKO)

CIy4alHOH COCTaBIAIOLIEH MOrpemHoCcTy npubopa o, , %.

3.1.3 Uucno « - BEpOATHOCTD NOJNYYUTH OTPHUATEIBHBIA pe3yibTaT KOHTPOJIA,
korga MX npuOOpOB YOOBJIETBOPAIOT CYLUECTBYHOIUMM TpeboBaHusM (najee -
BEPOATHOCTh OLIMOKH mnepBoro poja). HMcmonbsyerca nng GOpPMHPOBAHHS KPHUTEPHS

[IPUHATUS PELICHUA O PE3YNbTATe KOHTPOJA. PeKOMeHaliuK 110 BbIOOPY 3HAYCHUS O JaHbI
B [lpunoxeHuu A,

3.2 Jran II. ObpaboTKa pe3yabTaTOB CIHYCHHUH.

3.2.1 Koutpoms MX npubopoB 1npoBOASAT B COOTBETCTBHH C METOMOM,
M310KEHHBIM B [IpHitoxenuu b.

3.2.2 B pesynbrate 006paboTKu HCXOOHBIX AAHHBIX, COPMHPOBAHHBIX mO I, 3.1,
NOJIy4aloT:

3.2.2.1 Psan pe3ynbTaTOB CIMYEHMH d;, OCHOBAaHHBIX Ha pe3yibTaTaX H3MeEPEHHH
KoJidyecTBa npoaykra Oy, O (n. 3.1.1):

IJ



d,, %, i=1,... N

3.2.2.2 Ilpu N210 - 3axmoueHue o0 oOHapyxeHuu JHpeiida pasHOCTH
CHCTEMATHYECKHX COCTABJLIOIIMX MOrpeLIHOCTER npuOOpoB (Jayee - aperda) Uiyu 0 TOM,
4TO Apeid HE OOHAPYIKEH.

B cnyuae of6HapyxeHUd ApeHda NmoaydqaroT e€ro XapakTepPUCTHKH B BUAE QUEHKH

napameTpos (Ko3(pPHUIUEeHTOB) NPHHATOH MOJEIH Ui ONMCaHusd Ipeidda, CTaHIapTHEIE
OTKJIOHEHUS OLIEHOK T1apaMeTpOB.

3.2.2.3 PesynpTaT CTAaTHUCTHYECKOIO aHajM3a psda CIHWYEHUH, OCHOBAHHBIA Ha
[MOJIYYCHHOH MOJENIH, KOTOpbIA XapaKTepH3yeT BEIIHYHHY pACXOXXIOCHUd IIOKasaHUH
MpHOOPOB.

3224 Onesky CKO pa3zHOCTH CAy4adHBIX COCTABIAIONIMX [OrpEelIHOCTEH
CJ1MHaeMbIX IPHOOPOB.

3.2.2.5 Kputnueckoe 3HaucHue C, %, pacCuMTaHHOES Ha OCHOBAHHH HCXOJHBIX
AaHHBIX .. 3.1.2, 3.1.3 ¢ ydeTroM umcina caumdeHHH N. Kpurthdeckoe 3Hayenue (
XapaKTEPU3IYET MAKCUMAJIBHOE HOIYCKAaEMOE PpacxXxOXACHHE pe3yJIbTaTOB H3MEPEHUN
KOIMUECTBA NPOAYKTa ABYMs NpHOOpamy.

3.2.2.6 Pesynbrar KOHTpOJA MX npuOOpOB CUMTAIOT NOJOXKUTEIBHBIM, €CIU
a0COJIIOTHAd BeJMYMHA pe3yibTara CTAaTACTHYECKOIO aHayu3a pdia CIHYEHUHH He
PEBOCXOJAUT KPUTHYECKOrO 3HA4YCHUA (. |

B npoTHBOMOJIOXKHOM cCiaydae pesynabTat KOHTpost MX npuOopoB CUATAIOT
OTPULIATEJILHBIM.

3.2.2.7 IIpu N>1 B cny4yae OTPHIIATENILHOrO PEe3yNbTATAa KOHTPOJISI PEKOMEHIYETCH
MPOBECTH KOHTPOJMb MX HOBTOPHO TONBKO IO IOCJHENHEMY pPE3yJbTaTy CJIHYCHHUS U3

HMEIOLIETOCS pAla pe3yiabTaToB ciandyeHu#. [lo mnmonaydeHHOMY B COOTBETCTBHH C
npoueaypod m. 3.2.2 pe3yapraTy AENaloT OKOHYATE/IbHOE 3aKIIOYEHHE O Ppe3yJIbTaTe
KoHTpoJit MX npubopos.

3.2.2.8 B cnydae obHapykeHUA ApeHda MOrpEelIHOCTH - OXHJAaeMbId MOMEHT,
KOrAa pe3ynbTaT KOHTpoas MX npubopoB cTaHET OTPUIIATEIbHEIM.

3.2.3 Meronuxa oO6paboTKU pe3ynsTaToB CuyeHUH, npueencHa 8 [Ipunoxennu b.

4 TPOBEJAEHHUE U OOOPMIJIEHUE PE3YJIBTATOB KOHTPOJIA

Kortpone MX npubopoB NIpOBOAAT B aBTOMATHYECKOM pPEXKHME C IIOMOIIBIO
nporpaMmel 1t IBM « KOHTpOJIb HOIpeUIHOCTH CYETYHKOB 110 pe3ybTaTaM CIIHYCHHI,
paspaboragHoi PIYII BHHUMMC. Ilpu pabore nporpammel ¢opMHpPYeTCSd OTYET,

BKJIIOYAIOINUNA B ce0s MCXOAHBIC MAHHBIC [UIA NPOBCACHUA M pe3yJbTaThl KOHTpoas MX
npubopos. [Ipumep oTuera npuseneH B [Ipunoxenuu I,



[IPHJIOKEHHUE A

PEKOMEHIALIMM I1O BBIBOPY 3HAUEHUS BEPOSITHOCTH OLUMEKHU
[IEPBOT'O POJIA

BeposaTHOCTE OIUMO0YHO IIPH3HATE NPUOOP HEMOAHBIM, KOrZa B JEHCTBUTENBbHOCTH
OH T'OJIeH, MPHHATO HA3bIBaTh BEPOATHOCTHIO OLIMOKH MEPBOrO poda ¥ UCIOJIL30BAThH JJIA

Hee 0003HavdeHHe .

[Ipumeuanue — 2my xapaxmepucmuxy npoyeoypol KOHMPOIA NPUHUMAIOM 3G OCHO8Y OJIS

go1O0pa Kpumepus 200Hocmu usdeaun. Ecau seposamnocme owubxu nepeozo pooa pasHa o, 3mo
ozHavaem, ymo npu nposedenuu 100 ne3asucumolx IKCnepuUMermos no KOKMPOI0 200HbIX U30ENUN

6 cpeornem 100a uz nux 6yoym ouwubouH0 nPpusHaHbL HE200HIMU.

[IlpuMeHHTENBHO K pacCMaTPUBAEMOit IIpoLenype KOHTpoasI MX npudopoB, YHCIIO

(« - BEPOSTHOCTb MOJIYYUTh OTPHULATE/BHBIA pe3ysbTaT KOHTPOJA, korna MX npubopon
y JOBJIETBOPSAIOT CYLIECTBYIOLIUM TPEOOBaHUSM.

Mcnons3yroT A GOpMHPOBaHUA KPUTEPHUS NPUHATUA PEUICHHS O IOJIOXKHTEIbHOM
WM OTPHLIATE/SbHOM pe3ynbTarte Kontpone MX npubopoB. Ilpu BEIOOpe 3HaueHMs «

PYKOBOJCTBYIOTCS CHEAYIOIIUMU COO0OpakeHUsAMU. [IpW yBeNUUEHHM & KPHTHYECKOE
sHayeHue C (cM. 1. 3.2.2.5) yMEHbIAETCH, T.€. KPUTEPHH CTAHOBHUTCH 0oJiee >XECTKHUM.

[Ipy 3TOM BeposTHOCTE owmMbOkH BTOporo poma LS (cM. Ilpunoxenue B) Taxke
yMCHBLIAETCH.

PexoMeHI0BaH BRIOOp a M3 CICAYIOLIErO psaaa:
0,01; 0,02; 0,03; 0,04 0,05; 0,07; 0,10; 0,15; 0,20; 0,25; 0,30

uiy 1rbdoe yucio B guana3oHe 0,01<a<0,30.



[IPUIJIOXKXEHHE b

AJITOPUTM TTPOBEJEHNS KOHTPOJIS1 MX ITPUBOPOB

b.l CraTHCTHYECKHH aHalu3 JaHHBIX JMUId IIOJIY4YEHHUS MOIEIM pPa3sHOCTH
OTHOCHTEJIbHBIX NOIPEUIHOCTEN IpuOOpoB

5.1.1 PesynbTaTh! CIMYeHHR d; paCCUMTHIBAIOT, UCIIOJIB3YA PE3yAbTaThl H3MEPECHUMH
kosiyuecTBa npoaykra (m. 3.1.1), no popmyne

4 =200x Q=L (0

O, + 0,

(B.1)

b.1.2 B xauecTBe MoIecnu npeida pasHOCTH CHUCTEMATHHUECKHX COCTABJIAIOIIHX
NorpeliHocTed npubOpoB MNPUHUMAIOT 3aBUCHMOCTh BHOAa d = A+B*(Qj;, roe Oy -

BEIMYMHA, TPONOPUHOHANBHAS KOJIUYECTBY NPOAYKTAa HAPACTAIOIIXM UTOrOM ¢ MOMEHTA
[IEPBOro CIHUYECHHUS.

lIpumewanue - na pacuema Qz ucnoavzyrom suauenua 0,3*(Q;;+ Oz, i=1,...,N.

b.1.3 Ilonyyaror oneHku napamMeTpoB A, B o METOAY HaMMEHBIIUX KBaJpPaToB,
[IPU 3TOM:

npu N<10 npuanMarot 5=0,

npu N210 npoBepsAOT 3HAYHUMOCTD ITOJIYYEHHOH OLIEHKM mapamerpa B. B cayuae
OTPUUATENBHOTO PE3yJIbTaTa IPOBEPKH 3HAYUMOCTH NpUHUMaKOT 5=0.

Pe3ynbTaT CTaTHCTUYECKOIO aHAIM3a pALa CIMYCHUHA NONYYAOT B 3aBUCHMOCTH OT

TOro, oOHapyxeH apedd uny Het: ecnu oOHapykeH (ko3dduinuesT B ornuyesn ot HyNg),
npuHUMaOT d = A+B*(xy, a eciin He 00HapyxkeH (B5=0), npuHuUMaioT d = A.

[[oyyaroT cTaHZAPTHRIC OTKJIOHEHHUA OLCHOK napaMeTpoB, oueHky CKO pasnoctu
CIyYalHbIX COCTABJLIIONIMX MOTPELIHOCTEH NPHOOPOB.

b.2 PacyeT MaKCUMAaILHOTO JOIMYCKAeMOro pacxXoXXNeHHd NToKasaHui npubopoB

b.2.1 Jus pacuera MakCHMalnbBHOI'O JONYCKAEMOIO PpacxXxOXASHHSA IIOKa3aHHM

NpuOOpPOB HUCHONB3YIOT (GOpMYyNy JJiI1 IUIOTHOCTH COBMECTHOIO pacnpeacieHHs
[IOrpELIHOCTENA TPUOOPOB:

SO VX, Y,) = L)X 2% £(x,)x £°(y,) (B.2)

[lpu srom qynxkmum f°(x,), F°(»), fC(x,), f°(y,) onpeneneHsl CleAyIOMHUMH
GOpMYJIaMH B COOTBETCTBHH ¢ 0003HAYCHUAMM 1I. 3.1.2:

fC(x)=0 npu x < -0,

fC(x)=2x1§ NpH — 0, <XS0, (5:3)
CL

f(x)=0 npu 8, <x



Y (b.4)

Ixo'i; JL

f”(y)—‘—-—-—l——-——xe Oy =
O, XN2 Y IN

b.2.2 PaccunthiBaiOT KpuTHUYeCKOe 3Ha4eHue C, %.

Oyuxkuuw f(x,, y,,X,,¥,), oNpeaeaeHHyo B 0. b.2.1, uarerpupyror no obnacrtu
(.- , B KOTOPOH NE€pPEMEHHEIE YIOBJIETBOPAKOT HEPABEHCTRY

le+)”1“x2_y2|>c (b.5)

npu 3toM C BBIOUPAIOT TaKUM, YTOOB] HHTErpaj ObUI paBeH 3aJaHHOMY 3HAYCHHUIO

.” .[J.f(xl’yl’x2’y2)dx1dJ’1dxde2 = (b.6)
Ge

b.3 3akItO4eHHEe O HOJIOKHUTENBHOM NHOO OTPHUUATENLHOM pe3yNbTaTe KOHTPOJIA

MX MpUHHUMAIOT B COOTBETCTBHH C 11, 3.2.2.6 IyTEM COINOCTABJICHUA 3HAYCHHA pe3yIbTaTra
CTaTUCTHYECKOro aHanusa 1. b,1.3 u xputuyeckoro sHadeHus C . b.2.2.

b.4 B ciaywyae oOHapyXxeHHsa Apehda NONMy4aroT OXXKHAAEMBINI MOMEHT, KOrja

pe3ynbTaT KouTpoJs MX npubopa craser oTpuuaTeabEbM. Menons3yoT cTatucTHyecKuit
NPOTrHO3 MOJEH Apeida 1o pe3yabTaTaM aHallM3a JaHHbeIX II. b.1,



[TPVJIOXXEHVE B
(CTIPABOYHOE)

PACYHET BEPOATHOCTHU OLLUHUBEKH BTOPOI'O POLA IIPU ITPOBEAEHHNHU
KOHTPOJIS MX TIPUBOPOB

Yucno [ - BEPOATHOCTH MOJYUYHTH NOJOXHTEJLHBIH pe3ynbTaT KOHTPOJIA, KOraa

MX oxgHoro wix o0oumx npubOpOB HE YAOBIETBOPAKT CYINECTBYIOIIMM TpeOOBaHHAM
(BEPOATHOCTE OIIUOKHA BTOPOro poAa).

Ipumeuanue - Cmpykmypa ucx00HbIX OGHHBIX 300aY%U NO360AAEm RONYHUMb TULUL 8eCbMA
NPUONUNCERHYIO UH@OpMayUI0 0 RnO2pewHocmax npubopoe, a UMEHHO, 3HAYEHUE DAZHOCMU
nozpewnocmeu 08yx npubopos. Bcneocmeue 3moz20 HEB03MOJICHO ROAYHUMbL MANble 3HAYEHUS
BEPOAMHOCIMU  OWUDKU 8MOP0O20 po0a ONA  B6CEBO3MOINCHBIX COYEeMAHUU XAPAKMEPUCMUK

nocpewrnocmeu 08yx npubopos. Hanpumep, npoyedypa konmpona He GulA6Um He200HblU npubop,
K020a CUCMEMAmMuyYecKue CoOCMmaBIaiowue nozpewHocmei oboux npubopos umeom 0OUH 3HAK U

O.1U3Kue Medxxcoy cobou 3HAueHua, 0adxce ecAu OHU 3HAYUMENbHO NPEesoCxooam npeoen
DONYCKAeMOu noepewrocmu. I1oamomy onucannan memoouxka He MoJcem 3aMeHums noeepku. Jna

NOIYHEHUA OYEeHKU OOAU CAYYaes, Ko20a He200nblU npubop He 0OHapysiceH, paccuumsieqiom
8ePOAMHOCHIb OUWUDKU 8MOP0O20 POOQ.

B.1 Jlna pacdeTra BepOATHOCTH OMIUOKH BTOPOro poja B ¢liydae OAHOTO HEOJHOTO
npuopa 3aJal0T XapakTCpHUCTHKH €ro IIOTPEIIHOCTH: KOHKPETHBIE 3HAYCHMs

CUCTEMATHUYECKON  COCTABISMIONIEH  MOTPEMIHOCTH O, Y, CKO cnoy4qaliHo#
COCTaBJIAIOUIEN MTOTPEIIHOCTH Ty, , %.

HMcnone3zyror QopMyny IUIS  IUJIOTHOCTH  COBMECTHOIO  pachpenescHHs
NOrpeIIHOCTEH NpUOOPOB:

f(xl,yl,xz,yz)=flc(xl):\(flﬂ(yl)xfc(xz)xf"(yz) (B.1)

[pu stom dyuxuum  f°(x), 2O), f» (%,), f(y,) onpenencHsl CleAyIOIEMH
GOpMYyIaMu:

(%), f°(»,) - dopmynamu (B.3), (B.4);
flc(xl) = 5()6] — 5(3"/) (B.2)

rue o (x, - 5C,,,) — NeNbTa-(QYHKLUs, paBHAd HYJIIO IPH X, OTIMYHOM OT Oy, ;

£2(y,) - dopmymnoii (B.4), B KOTOpO# o, NPHUHUMAIOT PaBHOMK

o, (B.3)

JN

Oy =

B.2 JIna pacdera BEpOATHOCTH OIIMOKM BTOpPOro poAa B ClIydae ABYX HEroJHEBIX
NpuOOPOB 3aJaK0T XapaKTEPUCTHKH IIOrPEUIHOCTH KaXA0ro U3 HUX:

A4 TIEpBOrO - 3HAYEHHI CHCTEMATHYECKOH COCTaB/AIOWEH O,.,, %, CKO
C/1y4aHHOH COCTABIAIOWIER T, , %0;



NJIs BTOPOro - 3HA4YEHUsSI CHCTEMATHYECKOW cocrtasjswome#t oJ,.,, %, CKO
C/y4aiHOM COCTaBJMIOILIEN O ,, , V0.

Hcnonbayror  GopMmyny  UId  IUIOTHOCTH  COBMECTHOIO  paclpenesicHus
[NorpeuIHocTeH NpubopoB

J (X%, ;) = flc(xl)xfla(yl)xff(xz)xf;(yz) (B.4)

[pu stom Oymuxmmu  £°(x), 20, fr (%), f5(y,) ONpeseneHsl CHeAYIOMKUMYU
QopMYyiaMH

flC ()Cl) = 5(.1?1 - 51(:';4!) (BS)
fzc (xz) = 5()62 - 5zcw) (Bé)
£2(y,) - dopmymnoii (B.4), B KOTOPO# &, NPHHUMAIOT PABHOM

_Ow (B.7)

£(y,) - dopmynoit (B.4), B KOTOpPO# ¢, NPUHUMAIOT paBHOM

_ O (B.8)

g . =
N \/F

B.3 PaccuuThiBatoT BEpOATHOCTE OLIMOKY BTOPOro pojia
B ciyuyae OJHOTO HETOJHOTO IpHOOpa HMCHONB3YIOT QYHKUUIO (X, ¥,,%,,V,),
OIpeJEIeHHYIO0 B 1. B.1, a B cliydae ABYX HEronHeIX npudopos - B 1. B.2.

BepostHocTs OmmuOku BTOporo poxa [ OepyT paBHOH HHTerpaldy OT (PYHKUHH
f(x,,¥,,%,,y,) 110 obnacti G, , B KOTOpOH NEpeMEHHBIC YAOBACTBOPAIOT HEPABEHCTBY

‘xl+y|—x2"Y2‘5C (B.9)

B= [ [[fx. 9,50, y,)dxdy,dx,dy, (B.10)



[TPHUJIOXEHUE I

[IPUMEP PACYETA I1O IIPOI'PAMME «KO}_—ITPOJIL [TIOI'PEIUHOCTHU
CHETUYHUKOB I10 PE3VJIbTATAM CIIMYEHHW». MOJIEJIBHBIE JAHHBIE

I 27 0I01'PAMMA KoOHTpONE MNOPPENHOCTH CUETUMKOB [0 pe3ylyibTaTrTaM CIMUYEeHUN

A HHHE

] 1607
2 4
3 2576.
3 110.
5 1381
6 3441.
7 1591
3 5010
S 716
10 1105.
11 3000.
12 3
13 4771.
14 2825
T A HHH

MeTpoiormuyeckme xXapakKTepUuCTUKM ronoHOro npmbopa:
I'paHMila gonyckaemel®x 3HayeHuMmn norpemHocT 0.150%

=3

no CJIMYeHUAM.

[TokazaHye 1
L1573
.000

605
198

612

138

.410
410
. 155

009
170

. 000

122

. 194

[lokazaHue 2

1607
4
2576

110.

1382
3441

1591.

5010

716.

1104
2998
3

4769 .

2824

221
.010
.288
193
. 455
491
002
. 300
472
. 316
. 008
. 010
016
. 627

Bcero cnuueHmur 14

Pacxoxnedue %
-0.004

O OO O O O O O 0O

OO

. 012

. 005
.061

.010
026
. 002
.038S
. 063
.072

. 044
. 020

oJ1s1 QOopMUPOBAHMA KpUTEepMA IOOHOCTU Npubopa

BepOATHOCTb NPUM3HATE I'OOHBM ONpMbop HeronHeM (oumbka 1 pona)

P EXRIV I LTATH adanmzsa HanHbiX 10 CIMYeHMAM

COHapyXeH AOpend pacxXOoXIOeHUA nokasaHunm npubopos.

Monoesne Openga PACXOXOSHHWA :

OUueHKM rnapamMeTpoB MOLeJIU

CTaHnapTHbIE OTKJIOHEeHMA oueHok napamerpor 0.01618 0.00103
CKO orknoHeHmm oT mMmomenm 0.030

X

o ~) Gy U = W Ry

O
= O

p—
[+J

Cymma /1000

1.
.188
. 298
5.
9.

4
4

10
15
16

28

607

680
121

. 712
. 123
.439
17 .
20,
25,

544
544

319

. 144

PacC
ne

XQX
HUye

. 004
. 012
. 005
. 061
. 010
. 026
.002
. 039
. 063
. 072
. 044
. Q20

A + B*Q
(A, B)

-0.01601 0.00251

Mooens

. 012
. 006
. 005
. 002
. 007
. 011
. 023
. 025
.028
.035
047
Q55

OPKIIOHEeHMEe
OT Monesu
.008
017
. 010
, 059
.017
, 015
021
.014
. 035
037
. 004
.Q34

0.01

I'PaHMUL [TOJIOCEI

HirxHAas

. 042
.031
. 031
. 025
. 012
. 007
. Q05
. 007
. 005
.013
017
019

BepxHAA

0

O OO0 00 OO0 00 0O 0O

.018
.020
.020
021
.026
.029
.041
. 044
. 047
. 058
078
.Q30

HopMm.
OTKJIOH .

O M HOOOONO QO

-

- &

-

-

O H NN 00V O WY W

il



P E3IYIDNbBTATH KOHTPOI A

RPpUTHMHEeCKOe 3HaAWeHUe ;|
s 3a0aHHOWM BepoaTHoCcTuM owmbky I popma, pasnon 0.01,
npenesl OOonyckaemMoro pacxoXIOeHMA rokasaHum OByx rnpubopos 0.180%

ZJaKodeHme. Pe3yJsieTaT KOHTPOJA [IOJIOXKUTEJbHBIN.

OnepaTUBHAA XapaKTepMuCTuka Kpurepmsa, COOTBETCTBYRWAA KPUMTUUECKOMY
3HadYeHun, paBHoMy 0.180%:

Moy ogHoM TogHOM NpMnbope M 3agaHHBIX 3HAUWEHUAX XapaKTepMCcTUK

NoTrpewsHocT HeToOHoTro npubopa

(cucTeMaTudeckada cocr. 0,150, CKO cayuamHoum coctT. 0.030)

BEPOATHOCTE NPMAHATE HeToXHbM nNpudop roaHemM (ouwmdbxa IT poma) paeHa 0.67
B cnydae IOBYX HeIDOOHuX NpHMOOPOB C 3alJaHHBMM XapaKTepucCTUuKamM

(nepRwt - cucreMaTuyeckas cocT. 0.150, CKQ cnyuannHonr cocr. 0.030)
(BTOpPON - cucremMaTudeckasa cocr. -0.100, CKO cnywaitHoit coct. 0.040)
BEEPOATHOCTE MNPM2HAaTE MX rogdHemMy (owmudbra 11 ponma) paphHa 0.01

[peBblleHKME rpenesyia OONyCcKaeMol'0 PacCXoOXOeHUMA OXMO_ReTCA NpY NOCTYIUIeHUH
nononHurTeneHe 50 meIc., T (M3) B pPeXVMe TpOoBeNeHUA CIIMYEeHUN.

10



