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P EK OMEMH DA INIDL A U n O M ET P OJ OT B A

Tl'ocynapcreeHnas cMcTeMa odecneyeHHs eIMHCTBA W3MepPeHHii

OINPEAENEHUE XAPAKTEPUCTUK MATEMATHYECKUX MOIEJNEU 3ABUCUMOCTENA
MEXITY ®PU3NYECKUMHU BEIUMYUHAMM TTPU PEHIEHUU U3MEPUTEJIBHBIX 3ATAY

OcHOBHBIC MOJIOXKECHHUSA

Ilara seenenus 2000-—-08—01

1 ObaacTs npyMenenns

Hacrosinye peKoMeHOALIMM YCTAHAB/IMBAIOT OCHOBHBLIC NPUHLMILI OINpelejeHHUS XapaKTepUCTHK
MaTeMaTHYECKHMX MoJeier 3aBUCUMOCTeN MeXny (bH3MUeCKMMU BeIIMYUMHAMHU IIPU pPelIeHUH U3MepHTEIh-
HBIX 3amay.

Hacroginue pekoMeHAallMU pacnpocTpaHSAIOTCs Ha MNpoLeAyphl YCTAHOBICHHUST KOJIMYECTBEHHOIO
COOTBETCTBUA MeXOY PU3MISCKUMHU OOBEKTaMM M UX MareMaTHUYeCKMMH MONENsIMH B cepe rocyaapct-
BEHHOTO METPOJIOTHYECKOTO KOHTPOJNS M Hanzopa. PexoMeHmallMu TakXKe paclpoCTPaHSIIOTCS HAa MCIIOJb-
3yeMBbI€ IIpPH 3TOM MaTeMAaTHUYECKOe O0ecIieUeHHe, BEIMHCIUTEIbHBIC U IIpOrPaMMHBIE CPEJICTBA, B TOM YHCJIC
IIOCTaB/IsIeMble OTIECALHO, XapaKTepPUCTUKHM KOTOPBIX NOKYMEHTHPOBaHBI IIPOM3BOAMTENIEM WM pa3padoT-
YUKOM.

2 HopmaTHBHBIE CCBUIKHM

B HacToAmMX peKOMEHOALMAX UCIIONB30BAaHEI CCHUIKM Ha CISAYIONIHEe CTaHAapTH:

[OCT 22.2.04—97/10CT P 22.2.04—94 bezonacHoOCTh B 4Ype3BbIYAMHBIX CUTYALIUIX. TeXHOreHHEbIC
aBapMM M Karactpodsl. MeTponormyeckoe obecrnedeHue KOHTPOJSI COCTOSIHHS CJIOXHBIX TEXHHYECKMX
cucreM. OcHOBHLBIC ITOJTOXEHHA M IIpaBUiIa

[TOCT P 8.563—96 l'ocynapcrBeHHasl cucTeMa oOecriedeHHUsI eOMHCTBA HM3MEpeHMM. MeTtoauxu
BBEINTOJIHECHHUSI U3MEPSHUN

3 Onpenenenns

3.1 B HacTOSIIMX PCKOMEHIALMSIX IIPUMEHSIOT CJCOYIONIME TePMUHE! ¢ COOTBETCTBYIOIIMMM OIIpe-
IEeJICHUSIMU:

MATEMATHYECKad MOJeb O0beKTa M3MepenHii: MaremaTuueckasi MOJie/Ib 3aBUCHMOCTH MEXIy PU3U-
JeCKMMHM BeJIMYMHAMH, XapaKTePHU3YIOIMMU CBOMCTBa 0OBbeKTa U3MepeHHH.

H3MEPHTENBHAA 331a493: 3aJada YCTAHOBJICHUS KOJIMUYECTBCHHOTO COOTBCTCTBUSI MEXIY CBOMCTBAMM
(pU3MIECKOro 00bEeKTa M XapaKTepUCTUKAMM €TI0 MATCMAaTUYECKON MOLAEI/IM B AaHHbIX YCIIOBUAX C TPEOYyEeMOH
TOYHOCTBIO HAa OCHOBE IPUHSTEIX CUCTEM CYHMCJICHUSI M Mep (PH3NIeCKUX BEJIMYUH.

METO/l, peIneHus HM3IMepUTENbHOM 3a1a9M: COBOKYIMHOCTb METOOOB BOCHPOM3BEISHHA (PHU3HYESCKUX
BeJIMUMH, U3MEPeHHH U BBIYHCIICHUH I MOJIydeHHs MICKOMOIO B M3MEPHUTEJbHOM 3aJayde pe3ysprara.

NOIPENIHOCTD HEAAEKBATHOCTH (MATEeMATHIECKOH Moaea 00beKTa H3Mepernit): BemMunHa, Xapakrepu-
3y10Ilas1 Pa3HOCTh PACYEeTHOIO 3HAYEHUS NaHHOM (HU3NMUYECKON BEIMYMHEBI KaX IepeMEHHON MaTeMaTuvec-
KOH Moaeym o0beKTa H3MEPEeHUM U pPe3y/bTaTa e HE3aBMCHMMOIO H3MEpeHHUs B COOTBETCTRYIOLIUX pacyery
YCJIOBUSIX.

HN3nanne ouomansHoe
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4 O0mue noJoXxeHHs

4.1 CpoiicTBa pU3NMIECKMX 0O0BEKTOB KaK 00BEKTOB U3MEpEeHU (Hajiee — OOBEKThI) KOJHIYECTBEHHO
BBIPAXAIOT OMHOUMEHHBIMH XapaKTepUCTUKAMHU MX MaTeMaTuyeckKux Moaelien (najnee — Mouesin). Monenu
3aBUCHUMOCTEH MEXIY PU3UUECKUMM BEJIMYMHAMHU CIIEAYET XapaKTepH30BaTh:

- MHOXecTBaMM X = {X '@ ¢ = 1,Q} BxomHpx u Y = {Y, : p = 1,P} BoIXOIHBIX NnepeMeHHBIX —
¢$pU3NYECKUX BEJIMYMH, BRIPAXAIOLUMX PUYUHHO-CJIEACTBEHHbIE OTHOLIEHUS MEXIy CBOMCTBaMHM 0OBEKTA
(B BEPOSAATHOCTHBIX MOIEJISAX BBIXOAHBIC IIEPEMEHHBIE JIOITYCKAETCH PACCMATPUBATE B KAYECTBE BXOMIHBIX MO
OTHOLLIEHUIO K BEPOSATHOCTHBIM XapaKTEPHUCTHKAM);

- MHOXECTBOM ® = {0, : m = 1,M} napametpoB (44coBbIX K03 PUIUEHTOB);

- CTPYKTYPOH aHAJIMTUYECKOTO BBIPAXKEHHS Dy, (O; X ) 3aBUCHMOCTH PacYeTHOIO 3HAYCHMsI BBIXO[-

HOM [EPEMEHHON Y, OT BBIXOXHBIX IIEPEMEHHBIX WIH [BOMYHBIM KOIOM CTPYKTYPH! $ 3aNaHHONH MOIeIH

MAaKCHUMAJIBHOHU CIOXHOCTH, ONHCHIBAIOILICH KJIACC MOICICH;
- PyHKHUEH ITOrpelllHOCTH E, (X) — pacripellejileHUEM BEpPOSSITHOCTEH pa3HOCTH pacyeTHOro
A Fat

Dy (©; X) 1 onopHoOro Y, 3Ha4eHUI MEPEMEHHOH Y, KaK GYHKUMEN ONMOPHBIX 3HAYCHMH X BXOXHBIX

[IEpEMEHHBIX B JUANa30HaX UX U3MCHCHUA.
Monenb CYHUTAIOT U3BECTHOM, eCJIU OMpeiejIeHbl €€ CTPYKTYpa, 3HaYeHUsI ITapaMeTPOB U pa3MEPHOCTH
IMEPEMEHHBIX.
4.2 Monenu, xapakKTepUCTUKM KOTOPBIX YCTAHABIMBAIOT B XOH€ PCIICHUS U3MEPUTEIbHOMN 3aJavu,
HA3BIBAIOT MHTEPIIPETUPYIOIMMHA. Takue Moaeau, Kak rnpaBwio, JUHENHBI 110 ITapaMeTpaM OTHOCUTEJILHO
CHUCTEMBI M3BECTHBIX 0a3MCHBIX PYHKIUH ¥ (*), B TOM YHC/IE OPTOTOHAJIBHEIX TIOJIMHOMOB:

- B BUOC (l)y}{K].[HH MHOI'X TICPCMCHHLIX

{ J K : ‘
Dy @:X)=Y,(@;X)=2 . T . T 0 W (e X, X5),
i=-I  j=-J k=-K

- B BUIe nu¢depeHIHAIBHOIO oneparopa (YpaBHEeHUS )

{2
O, (@Y, Y, YO Y= T 6, - ¥, 05, ¥ =W (%) 5y X, 5, Xp).

=1

4.3 B xadecTBe OMOPHBIX 3HAYEHUN (PHU3NYECKUX BEJHYHH ClieayeT NPUMHUMATh UX UCTUHHBIE HWIH
IeHCTBUTEJbHbIE 3HaYeHUsI. MCTHHHOE 3HaUYeHUe DU3UYECKOM BEIUYMHBI SIBJISIETCS PACYETHBIM B paMKax
CTporol dU3UYECKOM TEOpPHUU, KOHCTAHTHI KOTOPOM ONpeAeIEHbI 110 NAHHBIM HU3MEPEHUH SpBUYHBIMU
3TAJIOHAMM ITOBEPOYHOHM CXeMBI. JleCTBUTENILHOE 3HAYEHUE (PUBNYECKOM BEIMYUHEI ABISIETCS PE3YAbTaTOM
ee¢ U3MEPEHHS STAJIOHOM TaKOI'o YPOBHS IOBEPOYHOM CXEMBI, IIPH KOTOPOM pa3IMYHEM NEHCTBUTEIABHOIO
M UCTUHHOTO 3HAYCHUHN B JAHHOU HU3MEPUTENBHOH 3aJaye MOXHO NpEeHEeOpeYb.

4.4 TlorpellHOCTH MOZENEH TOAPa3IEISIOT:

- 110 UICTOYHUKAM — Ha Pa3MEpPHOCTHO-HEOITPEACICHHYIO Ay (X) (ITOTPELIHOCTH PE3YJIbTaTOB U3Me-

PEeHMIA, UCIIOIB30BAaHHBIX IS MIeHTUGUKALIMM MOJIENIH), CTPYKTYPHO-HEOMPEAEIeHHYIO Ay (X) (TTorpen-
HOCTH HEaJeKBaTHOCTH, 3aBUCSIIUUE OT CTPYKTYPBI MOIENM) U ITapaMeTpUUYECKH-HEONpPeaeIeHHYIO Ayp (X)

(ITorpellIHOCTH HEeaNeKBATHOCTH, 3aBUCAILLIMEC OT BEIOOpA 3HAYEHMUM MApaMETPOB MOJICIM, B TOM YHMCJE OT
OTPAaHUYCHHUH PpPa3psiHHOCTH IIPCACTABJICHUS 4YHCEsl, TNpepbIBAHUSI BBIMHUCIUTEIBHBIX IIPOIIECCOB M Jp.,
kotopeie corstacHo F'OCT P 8.563 u 'OCT 22.2.04/TOCT P 22.2.04 oTHOCSAT K METOAWYECKHUM IMOIPELI-
HOCTSIM) COCTABJISIOLIUE;

- TI0 TUITY MAaTEMAaTUYECKOI0 ONMCAHUS — HA CUCTEMATHYECKYIO (€€ OIMChIBAIOT OJHO3HAYHO, U OHa
MOXeT ObITh MCIIOJB30BAHA B Ka4yeCTBE IIONpPaBKM) MU CIHy4YanHYIO (€€ ONMCHIBAIOT paclpeleieHHeM
BeposiTHOCTEM KaK Haubosee IMOJHON XapaKTepUCTUKOM HEOoNpeleJeHHOCTH) COCTABISIOIIME.

4.5 [loctaHOBKa M3MEPUTENHHON 3aMa4y JOJDKHA COAEPXaTh CAeayIolee:

a) yka3zaHHe oOneKTa ¥ OIIMCaHUE ero MOJAEJNM, B TOM 4HCJie OOJIACTH OIpeHe/IEeHUA U alpUOPHBIX
3HAYEHU N HEONpeaeNsieMbIX IMapaMeTpOB UIH NEPEMEHHBIX,

0) onpeleseHUe YCIOBMIT M3MepeHUH (XapaKTepHUCTHK BIMSIOIIMX BeIWYMH Z = {Z,k = 1,K},
JOCTYITHOCTH NMEPEMEHHBIX MOICITH UIMEHEHUSAM U UMEPEHUAM);

B) (OPMYJIIMPOBKY LEJH 3a4a4U B TEPMHUHAX XapakKTECPpUCTHUK MOJENIU 00BeKTa;
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r) TpeboBaHusa K dopMe npeacTaBIcHUsI 1 TOYHOCTH HCKOMOIO pe3yJ/IbTaTa.

4.6 HsMmepurenbHBIC 330a4u (Jajiee — 334a4M) MOAPA3LCIISIIOT!

- IO HalIpaBJICHHOCTH MNPOLEAYP YCTAHOBJICHHUS KOJIUYECTBEHHOIO COOTBETCTBUSI MEeXIY CBOHCTBAMH
PHU3NYECKOTo 00BEKTA M XapaKTepUCTUKaMH €ro MaTeMAaTHYECKON MoIe/M — Ha 3aJa4yd MACHTUPHUKAIINU
U 33139y BOCTIpOM3BEIACHUSI;

- 110 TUIIaM MCHONB3YEeMbIX MaTeMaTHYCCKUX MOJIeJIe — Ha AUHaMUYecKUe (oNepaTopHble MOJECIIH),
cTaTHdeCcKUe (PYHKLUHOHAIBHBIC MOJE/IH) ¥ BepOSTHOCTHO-CTATUCTHUYECCKUE 3aaYH,

- IO LIEeJISIM — Ha pa3sMEPHOCTHBIC (CBSI3aHHBIC C NEPpEeMEHHLIMHU) U CTPYKTYPHO-IIapaMeTpUdecKHe
(CBSIZaHHBIC CO CTPYKTYPOM M IIapaMeTpaMH) 3aavu;

- TI0 CTATVCY — Ha NMpHUKIafHBIe (C HCIIOJb30BAHHUEM paboYHX CpEaCTB U3MEPEHHI) U METPOJOTHYEC -
KHe (C MCNOJIb30BAHUEM 3TAJOHOB) 33J1a4H.

PazMepHoOCcTHBIC 3anaqyy IoApasfneisaioT 110 BUOaAM M3MepeHUM (podaM (pH3MYECKHX BEIMYHMH WIH
MMOBEPOYHBIM CXeMaM, B paMKaX KOTOPBIX ONpPEAeIsIoT NOrpelllHOCTH UCKOMBIX pe3yabTaToB). CTPYKTYp-
HO-IIapaMeTpHYecKUe 3a1a4H IO CTENICHU alIpUOPHON HEOIPEICICHHOCTH YCIOBUN pellIeHUS NIoApa3/Ieiis -
IOT Ha HayaJIbHbIe (CTPYKTYpa MOIISIH HE 3alaHa), CTPYKTYPHO-HeoIpeaeJcHHbIE (CTPYKTYpa MOACIH 3aJaHa
C TOYHOCTBHIO JO KJacca Mojenaeii) B rnapaMeTpuuecKyu-HeolpeaeaeHHbIe (MOoOeab 3aJlaHa ¢ TOYHOCTBIO N0
IIapaMeTpoB) 3aJayH.

4.7 OCHOBHBLIMH METOAAMHU pellleHUs1 pa3MEPHOCTHEIX 3aa4 ABASIOTCS MCTOABI NIPSIMBIX, KOCBEHHBIX
1 COBOKYITHBIX H3MSPECHHUM, a TaKKe TIPSIMOro ¥ KOCBEHHOIO BOCIIpOM3BeAcHUS. CTpYKTYpHO-TIapaMeTpH -
yeCKUil MeTon (MeToll COBMECTHBIX U3MEPCHMM ), 4 TaKXKe METOAbI IPOrpaMMHOI0 U3MECHCHHSA, NTapaMeTpHyec-
KOW KOMIICHCAILIMU M CTPYKTYPHOIO OOIIOJHEHHS SBJISTIOTCSA COOTBETCTBEHHO MeTodaMH MIACHTUMMKALIMUY U
BOCIIPOM3BeACHMsI 3aBUCHUMOcTel. OHM onpeAc/BIIOT TUITEI METOAUK PELICHUA M3MEPHUTC/IBHBIX 3a4a4 (METO-
nukd BbmonHeHust naMepeHuit no 'OCT P 8.563 — 370 MeTONMKM KOCBEHHbLIX U3MEPCHUM ).

4.8 Tlpu pazsMepHOCTHOH HMAeHTU(PHKALMH OTIPEOCIsIOT 3Ha4yeHHU S NIEpeMEHHBIX, a IIPH CTPYKTYPHO-
napaMeTpPUYCCKON HACHTH(PUKALIMH — CTPYKTYPY M 3HAYECHUS WIH TOJILKO 3HAYCHUS NMapaMETPOB MoJieyIcH
OOBEKTOB H3MEPECHHUH.

S5 Pa3mepHocTHAA MACHTH(DHUKAIMSA

5.1 Ecau no ycioBUsSIM M3MEPUTEILHOM 3a1a4i CBOMCTBO OOBEKTa, BhIpaKaeMOe HCKOMOM IIEPEMEH -
HOM ero Moaead, AOCTYITHO CPABHEHHIO C MEPOM COOTBETCTBYIONIEH (PU3UMUECKON BEIMYHHBI ¢ TpeOyeMoii
TOYHOCTBIO TEM WIM MHBIM CIIOCOOOM (METOOOM 3aMEUICHHMS, NOIIOMHeHUS, TuddepeHIMAILHEIM M IP.),
TO YUCJIOBOHM PE3YJILTAT TAKOI'O CPaBHECHUSI OKPYIJIAIOT IO pa3pAAa, COOTBETCTBYIOIErO MIadLIeMy paspsiny
YUCJIOBOIO BhIpaXeHUS TIPELCSNIOB AOITYyCKAacMOH IMIPU 3TOM IOIPEIIHOCTH, ¢ YKA3aHHUEM 3THUX NpEeOeyoB U
NOBECPUTEIILHOM BEPOSITHOCTH (IIpM €AMHUYHOU JOBCPUTENLHON BEPOSITHOCTU €€ 3HAYCHUE B PE3YJILTATE
pellleHUs] 3aa4y He YKa3plBaloT). TakKoW MeTod pelleHUs] U3MEPUTEJbHOM 33[ayy Ha3blBAIOT METOA0M
APAMOro M3Mepenud (fajnee — U3MEepeHUEM).

5.2 Ecim ucxoMoM B M3MEpMTENILHOM 3aJa4dc SABJSACTCSA BBIXONHas NepeMEeHHass U3BECTHOM MOMEIH
oOBCKTa, a U3MEPECHHUSIM JOCTYINHLBI €€ BXOJHBIC MICPEMEHHbBIC, TO B CTATHYECKOM CJyyae 3aady peiuaror
CICAYIOLINMM METONOM: M3MEpSIOT BXOOHBIC ICPEMEHHBIC, 3aTeM IOACTABISIOT TOJydYeHHbIC NaHHLIC B
VPABHCHHUC CBSI3Y M BBEIYUCISIOT 3HAYCHUES BLIXOAHOH TIEPEMEHHOMW, OKPYIVIAA PEe3yiasTaT ¢ Y4ETOM Xapak-
TePHUCTHK MOTrPeITHOCTEH N3MEPEHHUH M HEalleKBaTHOCTHY MOICIH. TaKo# MEeToA pelICHUST U3MEPHUTEIbHOMN
3a7a4y Has3bIBAIOT METOAOM KOCBEHHOIO H3MEpPEHM.

3.3 Eciam McKoMbIMM B H3MEPHUTCIBLHOH 3a/1aue SIBISIOTCA BXOJHLIC IICPEMEHHBIC MOICIN OOBEKTA, a
U3MEPEHUSIM JOCTYITHBI BBLIXOAHBIE TIEpEMEHHBIC, CBA3aHHBIE ¢ HHUMM M3BECTHBIMH (PYHKUMSAMU
Y, =@, (©; %) ..., X Xy), P = 1,P, To B cTaTHdecKOM cllydae pelleHHe 3aiaun npu P = Q cromsr K

, q,III,

U3MEPEHUIO BBIXOIHBIX TIEPEMEHHBIX ¢ MOCSAYIONINM pellieHUeM CUCTEMbl YpaBHEHUH

®P (®J x]  RARS xq LARAS xQ ) = yp! P~ 1}P! (1)

OTHOCHTEHFHO BXOIOHBIX NIEPEeMEHHDBIX U ONpEAc/IeHUEM XapaKTePUCTUK TNOTPEIIHOCTH pe3ysabTaTa C YIeToM
TIOTPEeUTHOCTEN U3MEPESHHUM, NOTPEITHOCTEH HEAASKBATHOCTH MOACIH M NOTPEUIHOCTEN pell€HUs CUCTEMBI
ypaBHeHuM. [Ipu P > Q ucnonwsyror Meronsl HaumMeHblMX KBaapatoB (MHK) wiu monyneit (MHM) u
ApyTHE BBIYUCIMTEILHBIC NpoLenyphl. Takoil MeTol pellieHUs U3MEePUTEIbHOM 3aJ1a4y Ha3bIBalOT METOAOM

COBOKYIHbIX U3MEPEHUH.
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5.4 B mvMHaMuyecKux 3ajayax IpHMEHEeHHe MeToda KOCBEHHBIX WU3MEPEHUM TpebyeT pelleHUs
COOTBETCTBYIOLUINX AN PepeHUNANbHBIX YpaBHEHUH, a IMPUMEHEHUE METoNa COBOKYIHBIX U3MEpPEeHHH —
PELICHHSI COOTBETCTBYIOIUMX MHTErPpabHbIX YPAaBHEHUHU OTHOCHUTEIBHO HCKOMBIX ITEPEMEHHBIX.

6 CrpykrypHOo-napaMerpryeckasi naeHTHORKAIMS

6.1 CrpykrypHo-napaMeTpuyecKast HACHTU(PUKALMSA MOAECIH 00bEKTa M3MEPEHHUNH HWIM WIECHTU-
¢puKauua MHTEPNPETUPYIOILEH MOLENH 110 MEPEMEHHON Y, IPEAyCMAaTPUBAET [IOCTPOCHHE €€ CUCTeMa-
TUYECKON COCTaBJSIOLLUECH Dy (©; X ) (XapakKTEpUCTHKHM TIIOJIOXCHHUSI, CMECLICHHUS) U CIayd4alHOM

COCTaBIAIOILEH E, (X)) (pacrpeneneHus MOrpeiHoCTe) KaK clydyaiHOM PYHKIIMM BXOJHBIX MepeMeH -

HEBIX. [IpH 5TOM ONITUMANBHOCTL MOIEIIH CAEAYET XapaKTepU30BaTh C YIETOM KPUTEPUEB, IIPUBEICHHDIX
B TIPUJIOXKEHUHU A.

6.2 AITOCTEpHUOPHO MOTrPEeIIHOCTU HEaNeKBaTHOCTH HUHTEPIIPETHPYIOLUEH MOIENH OIPEHEJSIOT Kak
MOTrPEIIHOCTH 3KCTPAINTOJISIIUN PACYETHBIX 3HAaYeHHUH €€ BBIXOOHOM IMepEeMEHHOH Ha HEUCIIONb3YEMbIE [UIS
OIpeaeJeHUsI [1apaMEeTPOB MOJEIIM HJAHHBIE 3TAJOHHBIX UBMEPEHUH BBIXOAHON IEPEMEHHOMN ITPHU COOTBET-
CTBYIOILIMX 3HAYEHMSIX BXOOHBLIX NMepeMeHHBIX. Ilopsmok Mcnosib3oBaHUsI MAHHBIX, COIVTACHO KOTOPOMY
[TapaMeTpbl MOIEIH OIIPEHCISIOT I10 OJJTHOM YaCTH JAHHEIX (ITpoOHOI), a MMOrpelIHOCTH MOJEIHN — I10 APpYroM
JacTH (KOHTPOJbHOM’), C MOCHeNYIOIIMM YepeoBaHeM YacTeil ¥ oObeIMHEHUEM PE3YJIbTATOB, HA3bIBAIOT
CXEMOM IIEPEKPECTHOrO HAOMIONEHUS ITOTPEILHOCTEM HeaaeKBATHOCTH. TakoM Meron HIeHTHPHUKALUH
WHTEPIPETHPYIOLIUX MoAeleid OObEKTOB U3MEPEHUH (10 KPUTEPHUSM ITPUIOXCHUS A Ha3bIBAIOT METOIOM
MakcuMyMa KoMnaktHoctd (MMK).

6.3 HMneHTUDUKAIMIO HHTEPIPETUPYIOIHUX MOJEJEll OCYIUECTBIISAIOT 10 JAHHBIM COBMECTHBIX U3Me-
DEHUU W BapHaHTaM CTPYKTYDBI, KOTOpPbIE 3aJa10T MOAECIBI0 MAKCUMAJIBHOMN CIOXHOCTH, NPUBEIEeHHOU K

CTPYKTYPUPOBAaHHOMY BUIY

R . .
. i
D, (0; X)) :Qés Sk Oijia Wi ik O sy X ey X))

2
@, (©;Y, YV ,., Y YD X)=% 9_-6, ¥, ?,..., ¥V, x),

o= 1

rme 9 — JABOHYHBIM KOJ CTPYKTVPHI.
ITpu 3TOM CTPYKTYpHPOBAHHBIA BUI ONPENESIIOT COMVIalIEHUEM O CYMMUPOBAHUH:
d) KaXJIbld KOMIIOHEHT CTPYKTYpPbl MOIEIH JOMOJTHAIOT COMHOXUTENIEM B BHI€E ABOMYHON MHINKA-
TopHOU VvHKIMH 3, , r = 1,R, ¢ HHIEKCOM MapaMeTpa, COCTOSILMM U3 cTeneHer mepeMeHHnx I ... J ... K;

6) COBOKYNHOCTb JBOMYHBIX WHIMKATOPHBIX PYHKUMHA 3 =3,... 9, ... §, obpasyer kol CTPYKTYphHI

MOLENTU — R-pa3psaHoe NBOMYHOE YUCHO, pa3psibl KOTOPOro COOTBETCTBYIOT MOPSIIKOBOMY ITOJIOXEHHUIO
[TapaMeTpoB MoAeNu (NpssMOM KO — OT CTaApUIMX CTEeIIeHe K miainluuM, oopaTHeIM 3 — HaoboporT);

B) KOMIIOHEHTbl MOIEIM CYMMHPYIOT IpynnaMy (nepByro oO0pa3yioT KOMIIOHEHTHI, 3aBUCHAIIME OT
cTeNeHe# TOJIBKO OAHOM ITEPeMEHHOW; BTOPYIO — KOMITOHEHTDI, 3ABUCSHINE OT CTECIIEHEH 1ap nepeMeHHbIX;
TPEThIO — OT CTEIIEHEM TPOCK U T. [.), VIIOPAOOYCHHBIMHU IO HOMEpPaM MEepEMEHHbBIX NMOArPYNIIaMH;

r) nopsinoK (popMHUpPOBAHUSI BAPUMAHTOB CTPYKTYPbl MOXEJM OIpEHCIsIeTCA MOCIENOBATSIBHOCTHIO
KONOB (IMOJHBIA IepeOop BApUAHTOB CTPYKTYPL] HUIM COKPALUEHHBIN 110 KAKOMY-JIN00 KPHUTEPHUIO ONTTHMU -
3allMH — ITOCIENOBATEIbHOE YCJIOXHEHUE WIM YIIPOLUEHHUE CTPYKTYPhI).

6.4 Eciu CTpyKTypa MHTEPHPETUPYIONIEH MOJCIH 3a0aHa, a €€ [TepeMEHHbIC JOCTYITHbI U3MEPEHHAM
M U3MEHEHUSIM, TO IapaMmeTpbl MoleJu npd uUx yucie M = N onpenenastior Kak pelleHHe CHUCTEMBI

YpaBHEeHUN

R A ..-'"u.f Aj_ nk A
QE Sf...j,..k ' ei...j...k ' ‘Pf...j._.k (xln 3te0y an 34009 xQn) =Vp» 0= 1!N 3
/9

e N — YHUCIO COBMECTHBIX USMEPEHUM BCEX IIEpeMEHHBIX MOJEIU O0bEKTA.
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[Ipy M < N napaMeTpbl MOIENH ONpeAeNAIOT KaK pe3yNbTaT MUHMMU3AUMU (DYHKIHMOHAIOB
CJYYAMHOMN COCTABJSIIOLIEN MOTPEITHOCTH HEQneKBATHOCTH:

A A N ™k d (2)

Hia S = 2 B dpopmyie (2) nojiygyaeMsale OLIEHKM CHCTEMaTUYeCKOM COCTaBJISIIOLCH MoJen oObeKTa
aBysiioTcsa oleHkaMu MHK, a g S = 1 — ouenkamu MHM. [lomyckaircs U Apyryue METOMbI apaMer-
pUdecKOH UICHTH(PUKAIHHA.

6.5 Eciu cTpykTypa MHTEpPIIpETHPYIONIEil MOLEIN U3BECTHA C TOYHOCTHIO IO MOAEIH MAaKCUMAILHOM
CIIOXHOCTH, TO €€ HMIOCHTU(UKAUMIO OCYIUECTBISIOT ITOCHEeNOBaTeJIbHOM MHWHUMM3AlMEH MOIrpeIltHOCTH
HEAAEKBATHOCTHU B CXeMe IepEKpecTHOro HadmoneHus IyTeM BbIOOpa KoAa CTPYKTYpPhI, METOJA OIlpelesie-
HUS [TapaMeTpoOB U MPAaBWJIA CErMEHTAIIMH JaHHBIX.

IIp# 3TOM OTHOCHTEJIEHO XapaKTePUCTUKM NOJOXKEHUSI MHTEPIIPETUPYIOLEH MOIEAU IIPOBEPSIOT
CUCTEMY HyNeBbiX rumnote3. H, — BhipoXIeHHocTH (OTCyTCcTBUS 3aBucuMoOcTH); Hy, — HernpepbBHOCTH;
Hypo — KOMITO3UIIHOHHOM OJHOPOAHOCTH (CAVMHONU MOAENU [UIA aHCaMOsA cepHil JaHHBIX COBMECTHBIX
U3MEPECHUH).

6.6 B cxeMe nepekpecTHoro HaOMIONEHMS XapaKTepHCTHKM MOIpelllHOCTH HealeKBATHOCTH MOIEIU
O, (©; X ) ONpenesAioT ¢ IIOMOIIBIO 3KCTPANIOSIIIMOHHOTO GYHKIMOHANA MOJIENH 10 BBIXOXHOM NepeMEHHOM

A A A M+ 1 A A 3
E,X) =Y, X - I o,(0,; X) m1¢X,,;X), (3)
m=]
e M — 4yucio rapaMeTpoB MOLCIN;
XX,, — m-g4acTb NOANIPOCTPAHCTBA BXOAHBIX [IEPEMEHHDIX, UCITOIb3yeMasl B KA4eCTBE KOHTPOJIbHOM
(KOHTPOJIBHOE OKHO);
1®, — MHOXECTBO IMapaMeTPOB MOJENU, OIpEeAeSIECHHOE IO HaHHBIM, MPHHAIEXAIUUM I[IPOOHON
yacty "X, = X\ ¥X_;
1. Xe*X
NCX,; X) =1 T
0, X ¢ X

— AHAUKATOPHAS (PYHKUMS KOHTPOJBHOIO OKHA.

6.7 OTKIOHEHHS IECMCTBUTEIBHBIX 3HAYeHHWN BBLIXOAHONW NEepeMEHHONH MOIE/NM OTHOCHUTENbHO €€
SKCTPArOJIIIUOHHOro hbyHKIIMOHAJIA IPEOCTABIAIOT COOOH JaHHBIE O JeMCTBUTENBHBIX 3HAYEHUSIX ITOTrpELL-
HOCTH MOJENIH.

B xayecTBe OLIEHKHY TOYHOCTA UHTEPIIPETUPYIOUICH MOIEIU CIEAYET UCIIOJNb30BAThL CPEIHUYN MOIYJIh
norpeltHoct HeagekBaTHocTy (CMIIH) Monenu

R A
2 Yp (me ) T (I)g (n G)m; ) Xm ) (4)

- !
ELX)=5
’ R Q/3

p)

rme R — o00beM DaHHBIX B CXEME [EepeKpPecTHOro HaOMIOIEHUS
B KaYE€CTBE OLECHKH MIPAaBWIBHOCTH — CPEAHIOI0 HEUCKITIOYEHHYIO CUCTEMATHYECKYIO COCTABSAIOLUYIO
MMOTPEITHOCTU HEeaneKBATHOCTH

- R
C:} X) =_2_1"R" 2, |sup (bs (ﬂgm; X)- infcbs (n@m; K Xm )] s (3)
Q/9 L m m

B KAYECTBE OLEHKH CXOOUMOCTH — CPCOHHUH MOIYJb CIYYAWHOM COCTABISIOLIEH ITOIPEUIHOCTU He-
afeKBaTHOCTH KakK cpemgHee adbcomoTHoe oTKIIoOHEHMe (CAQ)
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— A ] R A
s X)=% 2 |Y,X)-0,(©;X) |,
Q/9

A A
rae ® — MHOXECTBO IIapaMETPOB, OIIPENEJIEHHOE MO BCeM JAaHHbIM {Y, X}.

6.8 CrTpykTypHO-napaMeTpuuyecKkass UWIACHTUPUKAUUS XapaKTEPUCTHUKH ITOJIOXEHUSI UHTEPIIPETH-
pyIoled MOJENIM OCHOBAHA Ha IIpoBepKe cucTeMbl HynaeBpix runored H,, H,, 1 H,,, a Takxe
aNbTCPHATUBHBIX THIIOTE3 COOTBETCTBEHHO O HANIMYMU PYHKUMOHAIBHOU 3aBUCUMOCTH, O €€ KYCOYHO-
HEMpPEepbIBHOM XapakTepe (HAIMYHH «pa3agoK» — pa3phlBOB IIEPBOro pojia, BKIIOYAs ITPOU3BOAHBIE) U
O CYIHECTBOBAHUY HHIUBUAYAJIBHBIX UHTEPIPETUPYIOLIUX MOOEIer IJI1 KOMIIOHEHTOB aHcaM0JIs1 cepuil
IJaHHBIX U3MEPECHHUMN.

6.9 Ilpu nposepke rumnotessl H, BBIMTOJHSIOT CAEAYIONIME ACHCTBUA:

M F o MM FaN S —
- JEJIAT IPOTOKOJ PE3y/IbTaTOB COBMECTHBIX u3MepeHuM {X, Y} Habuoku (X , Y, }, m =1, M+1, Takum

o0pa3oM, YToOB! YUCIO OJI0KOB ObLIO OOJIBILE YUC)IA ITAPAMETPOB AAHHONW CTPYKTYPhI MOJENU Ha eAUHUILY;
N A
- GopMHUpPYIOT Bee coueTaHuss M 610KOB Kak npodHoi BbIOOpKkU naHHbIX ("X, ™Y } ¥ ocTaslerocs

N N
OJI0Ka KaK KOHTpoJibHOU BeIGOopkU {*X , * Y, } (okHA);

- MUHUMHU3HPVIOT QYHKIMOHAIBL BUAA (2) HA MpoOHBIX BEIOOPKAX U BLIYUCASIOT PYHKIIMOHAIBI BUA
(4) Ha KOHTPOJIBHBIX BBIOOPKAaX.

B xa4yecTBe HAUbONEE TPaBIOIIOAOOHON HENMPEPLIBHOW MOACIY NPUHUMAIOT MOIIENb ¢ HAUMEHbLIUM
3HayeHueM CMIIH. 3areM ¢ ucnooigb3oBaHUEM BCEro [poTOKOAA AAHHBIX M3MEPEeHUN OKOHYATEJLHO
OIpeNenstoT HapaMeTpbl MoIeau OonTUManbHOM cTpykTypbhl — MMK-Mmopenu. Ilpu stoM mormyckaercs
UCIIOJIb30BAHUE PYHKUHOHAIOB (4) WK (S) B 3aBUCUMOCTH OT IIOCTAHOBKH 3aayu.

6.10 I'mmotesy H,; nposepsioT MEeTOHNOM «CKOJB3JIUEN IPAHULbBI», NOBTOPsS pPEIICHHE 3a0auM
onucaHHbIM B 6.9 criocoboM no oOe CTOPOHLI I'PAHMIIBI C BBIYMCJIEHMEM JJISS Ka)XKAOro IMoOJIOXeHUS
IrpPAHULBI cpeaHeB3BenieHHOro no yuciay namepeanit CMITH xycoyHo-HenpeposisHOM Monenu. ' unoresy
HenpepblBHOCTH Hy, OTKJIOHSIOT, eciiy OyneT HailieHa Takasi KyCOMHO-HeEIpephiBHas MOJiejib, CpelHe-
B3BelleHHbIM CMIIH xotopoit 6yner Menbiue 3HayeHus CMIIH naunGosiee nmpaBnononoOHoi Henpe-
PBLIBHOW MOZEIU.

6.11 KOMITO3MIIMOHHYIO UAEHTHPUKAILIMIO XapaKTEPUCTUKHU IMOJOXEHUSA Moaeau (IIpoBEpKYy I'H-
nore3sl Hyy,) OCYLIECTBISIIOT [0 COBOKYIHOCTU IPOTOKOJIOB M3MEPEHUN IYTEM [1OCIEL0BATEIbHOM
KjacTepu3aly aHcaMOist JaHHBIX B ITOCTPOCHUS It Kaxaoro u3 Hux MMK-Mmonaenu corimacHo 6.9 u
6.10.

6.12 Ilpu onpeneneHUM rapaMeTpoB MOJIAEAM MoOryT ObiTh Mcnoib3oBaHpl MHK wium MHM.
CootBeTcTBYIOILMe anropurMbl MMK-uneHrudpuxkauuu umeror obo3HaveHus MMKMHK #n
MMKMHM, a unrepnonasuuodHbid BapuanT MMKMHM, kKorma B KayecTBe y3J10B MHTEPIIOJASILHHA
Ha3HavawT BeIOopouHble MenuaHbel, — MMKMEJIC. B atux aaropurMax nepedbop BApHAHTOB CTPYKTY-
Pbl OCYILIECTBJSIOT METOIOM IIOCJEHOBATEIBHOIO YCAOXHEHHSI B COOTBETCTBHM C COIJIALIEHUEM O
CYMMHUPOBAHHH.

6.13 HneHTHDUKALMIO pacipeneseHUs IOrpelIHOCTEM HeaaeKBaTHOCTH HHTEPNPETUPYIOILEH Mone-
JIA OCYILUECTBIISIIOT ITYTEM IIPOBEPKM TMITOTES O CTPYKTYPE ONMUCHIBAIOLIETO HX paclpenejeHHUsI BEPpOATHOCTEH
10 KPUTEPUIO, IIPUBEACHHOMY B IIPWJIOXEHUH A I1pU obeCcIIeYeHUH YCIOBHUSA SProAuYHOCTH.

6.14 VYcioBHe 3profd4HOCTH 00ecneYuBalOT CACAYIOLIUMM 00pa3oM:

- TAHHBIE IIPOTOKOJIa U3MEPCHUH BBIXOJHON NEPEMEHHON MOAEIU C KOAOM CTPYKTYPBEL 8 LIEHTPUPYIOT

¢e IKCTPANOIALUOHHMM BYHKUIMOHAIOM,;

- OTKJIOHEHMSI 3THX HAHHBLIX OT 3KCTPANOIAUMOHHOIO (QYHKIIMOHANA MOJASIU PACCMATPUBAIOT B
Ka4eCTBe MOrpeuIHocTe HealekKBaTHOCTH,

- JUTAA TIOCJAENOBATEIbHOCTEN TIONMOXUTEJIBHBIX UM OTPHLATEILHBIX TIOTPEHIHOCTEW HeaneXBaTHOCTH
Mozaesi comacHo 6.9, 6.10 cTposaT xapaktepuctuky nonoxenus (CMITH 11 MMKMHK win xsapTiib-
Hele Xapaktepuctuku it MMKMHM u MMKMEJC), kotopas siBnsieTcs XapakTepycTUKOM Macluraba,;

- [IOCJIENOBATEJIBHOCTH ITOJOXUTEALHBIX 1 OTPHULIATEABHBIX ITOIPEUIHOCTENR HEaNEeKBATHOCTH MOJENH
HOPMUPVIOT XapaKTepHUCTHKON MacluTaoa.

6.15 Jlnsa HOpMHUPOBAHHBIX TTOJOXUTEIBHEIX ¥ OTPULATE/IBHBIX IIOTPELIHOCTEN HEANEKBATHOCTH, KaK
peaIM3alyi OJUHAKOBO PACIHpPEACHECHHBIX CIYYAHHBIX BEJIWYMH, TI0 KPUTEPHIO BOCIIPOU3BOJIUMOCTH IIPO-
BEPSAIOT TMIOTE3Y O CTPYKTYpE paclipelnesieHusi BepoATHocTeil. B KayecTBe Haubosiee rpasmornonobHoun
IIPMHUMAIOT CTPYKTYpY paclipelesieHusI ¢ HauOOJbILIEH CTATUCTUKOM KPUTEPHS BOCIIPOHU3BOAHMOCTH

6
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(npwioxeHue A). CoorBercTByrouine anropurMbl MMK obo3HavaroT kak MMKMII. Ilpu sToM nonyyeH-
HOC paclipellelIcHUE IIyTeM OOpaTHOro IpeoOpa3oBaHMsl XapaKTepHMCTUKAMHM MaciuTaba M I10JIOXEHUS

[IPUBOLSAT K XapaKTEPUCTUKE TTOJIOXKECHUSI UHTEPIIPETUPYICLLENH MOJEIIH.
6.16 OkoHYaTeIbHO (PYHKIIMIO MOIPEUTHOCTH MAaTEMATUYECKOM MOJEM 3aBUCUMOCTH MeXIy (PU3M-

YECKMMH BEJIMYMHAMMU MPEACTABIIAIOT CYMMOM pa3MEPHOCTHO-HEOIIpeAEIeHHON Ay, (X), CTPYKTYpHO-He-
ONIPEACIEHHOM Ayg (X) M ITapaMeTpHYeCKU-HEOIIPENeIEHHON Axp (X) COCTABIIAIOLIMX:

E, (X) = Ans X) + Agp X) + Agg X) .

st GYHKIUH NMOrpelIHOCTY B METPOJIOIMYECKMX U3MEPHUTEIBHBIX 33JaYaX YCTAHABIUBAIOT BEPOSIT-
HOCTHBIE XapaKTepUCTHUKHU (JUISI IIPUMHATOI'O OIIPEACHACHUS BePOSITHOCTU — aKCHOMATHYECKOr0o, 4aCTOTHOTO,
CYOBEKTUBHOI'O, MHTEPHOJALIMOHHOIO U IP.), a4 TAKXKE COOTBETCTBYIOIIHME CTATUCTHYCCKHUE XapaKTEPUCTUKHU
B BHMIAE HWHTEPBAIbHBIX WIK TOYECYHBIX OLIEHOK KaK (yHKUMH BXOAHBIX IEpeMeHHbIX Monaeau. s
9KCIIEPTHBIX OLIEHOK 3THUX XapaKTEPUCTUK (CYOBEKTUBHBIC BEPOSATHOCTH) CIEAYET pa3ivyaTh METPUYECKUE

U IOPSAAKOBEIE IIKAJbI.
[Ip1 3TOM B MeTOAMKAaX pelIeHHs] NPUKIAIHBIX U3MEPHUTEIBHbBIX 3a1a4 pa3sMepHOCTHOU wiaeHTUdU-

kauimu yuutbiBaloT TpeboBanusg ['OCT P 8.563.

[MTPAJIOXEHHUE A
(0bs13aTeIbHOE)

Kpurepuy HaeHTH(OHKANMH

KputreprueM nacHTHOHUKAILINY MHTEPIIPETUPYIOLEH MOJIe/IH, COrIaCHO TeopeMe 0 MOAYJIbHOM KPHTEepHH (MIO-KpH-
TepUii), SAIBNAECTCS MHUHHMUMYM MATEMATUUYECKOro OXHWIAHUA €e¢ CMCEILUCHHSA OTHOCHUTEIBHO pe3VIbTATOB M3MEpEHUM
BBIXOJHOH IlepeMEeHHOM KOHTPOJbHOM BEHIOOPKM B cXeMe IepekpecTHoro HabmwoneHus [1] — [3].

Ecmm ¢yHkums pacrnpenesneHus BepoATHOCTeN F (x) cnyyailHON nepeMeHHOM X TakoBa, 4To lim x - F (x) = 0,

TO I XdPAKTCPHMCTHKH IOJIOKCHNA 6 CITpdBCITINBO X ~0

3]
MX-6|=MX-6)+2]F, (x)dx. (A1)

Caencreue. ToxnectBo (A.1) MUHUMH3MpYETCSl MEAMAHOM, TaK Kak

0 02
-é—éMIX_G\:ZFx(G)—lﬁOHE-é?MIX-—M:b;(B)zO.
KpurepueM nacHTHPHUKALIMU IUIOTHOCTH paclipeleIcHHs BeposiTHOCTEN fx) rTepeMeHHOH X ABJISIETCS MAKCHMYM

IToKa3aTcéjst €€ BOCIIPOU3IBOIHMMOCTH

Kszs_[ix}f{fn(x), ﬁ{(x)}dxal—-—%— [ £ 00 - £ 00| ax, (A2)

rae f.(x) 1 f,(x) — OLCHKH TIOTHOCTH f{x) Ha NpOOHOM M KOHTPOJIBHOM BbIOOPKAaX CXEMBI [EpEKPECTHOrO HabMIOACHHSA
(nemMMa 0 kamma-gpuarepun [4] — [6]).

Eciv paBeHCTBO IUIOTHOCTEN pacnpeneneHnit BepoatHocredt f, (x) U f (x) (pUCyHOK A.1, COOTBETCTBEHHO KpHUBhIE
1 n 2) cnyyaiiHo# nepeMeHHoON X focTuraercs B eIMHCTBEHHOM TOYKE X, TO ITOKA3aTeNb BOCIPOMIBOAUMOCTH (A.2)

K = 1-sup |F, (0)-F (x)|=1-D(x), (A.3)
F

rae D(x) = F_(x) — F (x) — pa3HocTb mis1 GyHKIIMHA pacripefe/ieHUH BEpOATHOCTEI.
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Cnencrue: Kopuam x,, m = 1,M, ypaBHeHMd f (x) = f (X) cOOTBETCTBYIOT 3KCTpeMyMEI pasHocTu D(x), a
ToXIecTBO (A.3) mpyHUMaeT BUI (PUCYHOK A.2)

Pucysok A.1l

IIpnmep MaeRTHRHKAIMHE perpecCMOHHONR MOJEIH

Kgy=1 —%(—I)M‘I-D(xm),

ITPUNOXEHUE b
(cIIpaBOYHOE)

m=1

Pucyuok A.2

Bosmoxtocty MMK-unerradukarmu [7] — [14] MareMaTHyecKux Mofesieil 06beKTOB ITPOIeMOHCTPUPYEM Ha

ganyurx {15] npyMepa (tabmaia b.1) mapaMeTpudeckod HaeHTHOUKAIMM PerpeCcCHOHHON MONETM

Y(%q, %) = 175 — 0,9%; + 0,05x, — 0,003x,x, + 0,002x2 + 0,000522 + ¢,

rne & — cliydaifiHas BeIWYMHA, UMUTHpyeMasd JATIHKOM «CIyIalHBIX» 9Hcell, B YCIOBUAX MYJALTHKOJUIMHEAPHOCTH,
KOrma olpelle/idTeb HHPOPMAIIMOHHON MAaTpHIlhI, COOTBETCTBYIOIIECH cHCTeMe HOpMaIbHBIX ypaBHeHudt MHK,

CTPEMMTCH K HYIIO (B JAHHOM clIygae oH cocTarisgeT < 1,03-10~19).

Tadbaxuua b.1— BeXoa XMMUIeCKOH peaKIlMM y IIPH BpEMEHH peaklMH X, K TeMIlepaType X,

HoMep omsbITa X, MHH Xy C y, % J X,, MUH Xy, "C
1 112 201 5950 | 6 120 206

| 2 93 202 8134 | 7 | 126 207
3 115 203 59,57 | 8 90 208

4 14 | 204 70.59 | 9 97 209
I | 99 205 | 76,88 10 109 210

y, %
52,46

49,68
85,57
77,59
65,14

—

B atux yenosusax MHK co cxemoit [aycca maer momens ¢ CAQ < 0,735:

Y0x;, X,) = —3464,336192 — 3,135112608 - x; + 36,33886729 - x, + 1,27819556 - 10~2 - x;x, —
— 2,52413806 - 1073 - x§ — 9,12046229 - 1072 - x5 .

Ecii e paccMOTpeTh 3TY 3a1ady KaK CTPYKTYPHO-HEOIIPEAEJICHHYIO 1 [IPUHSTE B KAY€CTBEe MOACTA MAKCHMAITh-

HOH CIIOXHOCTH
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¥(x;, %)) = A + Bx; + Cx, + Dx;x, + Ex{ + Fx3,
To aroputMbl MMK-wiaeHmudukannmm gagyr Monene (ykazaH CMIIH + E )

PvMrMEK K] X)) = —3941,1650 — 1,0450677x, + 39,934086x, — 0,096740127x3 + 0,804.

PesynbraThl nepedbopa BapuaHTOB CTIPYKTYpHl (Z = Av Bv Cv D v E v F) nanst B Tabnuue b.2. Ux ananus
[TOKa3bIBAaeT, UYTO MCIIONb30BAHHBIN JUIST UMHMTALMH JaTIUK TICEBAOCTYYaMHBIX YACEJI UMEET CMELIECHHUE, a pe3yabTaTh]
WACHTA(PUKALIMHY TI0THOM MOAEIN 00Nadal0OT CYHICCTBEHHOH CTPYKTYPHO-HEOIIPEHACICHHON COCTABIAKIICH MOorpell-
HOCTH HeajekBaTHocTU. JIyylmi Xe pe3ynbTar, BelAcAcHHBN B Tabmuue b.2, ocranca misg aBropor [15] HeHabmona-
EMBIM.

Tadonuua b.2— CMIITH MMKMHK- 1 MMKMEJIC-Monenen

'unoresa

H,(Z) H,(AZ) H,(ABZ) H,(ABCZ) H,(ABCDZ) H,(ABCDEZ)

7
-, ) », @, O @,

o v \ -

S v, v v v, v S v, 5 < | & v
p> = = > = > = =, = p = | =
>, =, = =, p= > =, p >. =>. =, b
Al 1473 | 1575 — _ — — — _ _ _ _ _
B| 23,87 | 2563 | 0985 | 647 — — — _ _ _ _ _
Cl| 1507 | 16,60 | 21,14 | 78,40 | 2,10 | 3,10 — — — _ N _
D| 2453 | 2563 | 282 | 4237 | 1,91 | 3,22 | 1,71 | 3,28 — - | - | -
E| 3324 | 3604 | 145 | 595 | 125 | 523 | 1.35 | 1.17 189 | 5.02 -~ —
F| 15,89 | 17,60 [ 21,22 | 7841 | 2,11 3.10 0,806 | 2,19 | 6,15 3,16 | 29.37

IMTPUJIOXEHHUE B
(CnnpaBOYHOE)

CpaBEMTENbLHLIH aHAHM3 METPOJOIMIECKOrO KauecTsa Moaenel pyuxuyit npeodpaszopanus
CpeacTs H3MEpeHHH

B.1 Ilpu rpanyupoBke BOJbTMETpA IEPEMEHHOro ToKa [16] B MATH TOYKA4X [yana3oHa HanpsaXeHHUE Ha BXoJe
(X;=0,2iB, i = 1,5) ycranarnueanyu ¢ norpeniHoctsio < 0,002 %, a Ha Bpixone — N3MEPSUIU n,-KPAaTHO B KAXJIOW TOYKE
¢ norpemrHocThIO <0,005 %. 3aTeM onpeaensUIu CpeaHUE apUPMETHUECKOE U KBaJlpaTHYECKOE oTcueToB (Tabnmuua B.1).
[To a3TMM IaHHBIM METONOM B3BelIeHHBIX HaMMeHbIUMX KBaapatoB (MBHK) ¢ BecoBriMHM ko3 dHIIMEHTaAMHU

®; = n/S? nonyyena GpyHKUMs [IpeoGpa3oBaHUs

L

Y = bX = 1,00004X.

Taonuuna B.l — [danHble rpalyHpOBKHU

P iniiviinlielerieul et ol P e L s kil LIyl o —

: X, B n, y, B §210'°, B2 Y, B AL, B LA 107, B
1 0,2 25 0,199946 | 8,55 0,200008 —6,2 0,1
2 04 | 25 0,400023 4,46 0,400017 0,6 —0,3
3 0,6 25 | 0,600071 4,31 0,600026 4,5 0,5
4 0,8 25 0,800062 2,82 0,800035 2,7 —0,3 |
L 5| 10 50 1000024 | 2,72 l 1,000044 | —2,0 0,2
— L e — - et }

CpaBHUTENBHBIN aHAIW3 pa3zIMyHbIX BapvaHTOB (Tabmuua B.2) nocrpoeHua ¢yHKIMHM npeobpazoBaHus IO
naHHBEIM Tabnuusbl B.1 noxaseieaer, yto no CMITH E nonyyenHasa ¢ nomoiusio MBHK mMozens dyHkiInu npeodpaso-

BaHMs 0oJjiee yeM B 2 pasa ycTynaeT MOACIH, noaydeHHoH ¢ noMombio MMKMHK.
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Tabdbaxuuwa B.2— danxsie MMK-unerTudukanmy QyHKIMH mpeobpa3oBaHKA

|
AJLTOPHTM MMKMHK | MMKMEIC

HICHTRDHAKAITHMA
— - _—
111 01 111
-  I—
CMIIH E 0,000033 (,000015 (0,000032 0,000026
|
OUEHKH [apaMeTpoB 1.000052 —1,78719510~4 1,000053 | —1,733004-10—4

® B COOTBETCTBUU C 1,000720 1,000723 |

| KOIOM 9’ —5,18833.104 | —5,334619-10—4 |
_ |

T — ——— o nterarwr i e— P ik Ly - e L = — — . PR, e ——— . — A el el

YuuTeIBasi HEpaBHOTOYHOCTH M3MEpEeHMIi, IIPUMEM B KadeCTBe OOOOIICHHOM XapaKTepHUCTHKHM TOYHOCTH ITOY-
JeHHBIX BApHaHTOB MYHKIIUH ITpeoOpa3oBaHMs COOTBETCTBYIOUME 3HaYeHNs hyHKIMHM paBaoronodus (tadbauia B.3)

- 1 ( (y ";i )2\
s pacipenereHuit Faycea fW(y;, S#%; y) = - — -eXp —
'\{ 27 S ? \ 2 Si )
OueBuaHO, 9YT0 B JaHHOM puMepe anmroput™ MBHK He MoxXeT OBITH IpUHAT IS IMONYISHUA OHEHOK,
COOTBETCTBYIOHINX MAaKCUMyMY ITPABIOIIOOOOMS.
BMmecte ¢ TeM, aBropoM npumepa {17} ¢ Touku 3peHna BuIOOpa adropdTMa BBICOKOM TOYHOCTH HOMYILIEH PSI
OIMOOK, OCTABICHHBIX 0e3 NcIpanieHus B {16].

I'pagyupoBoYHasd XapaKTePHUCTHUKA — 3T0 (GyHKUMA, obpaTHas (GyHKUHM mnpeobpasosaHus. OHa NO3BOJSIET
IepecINTHIBATE ITOKA3aHMS CPENiCTBA U3MepeHUM B 3HaYeHHe H3MepseMoll dusndeckKol BermduHH [18].

¢ mapaMeTpaMu y, 1 S .

Ta6auna B.3 — Kpurepun MAaKCHMaIbHOIO ITpaBronogodus mig GyHKIMN 1peodbpa3oBaHus BOJIFTMETpa

HaHBkie nepsraHoy obBpaboTku l fy(;;: 5}2; 'X_’i)
j ¥, B §7 10", B2 MBHK MMKMHK | MMKMEIC
1 0,199946 8,55 1440,964664 13626,19449 13518,92125
2 0,400023 4.46 17880.74677 | 18666.84530 | 17722.33946
3 0,600071 4,31 | 1481,592746 18766,77243 19072,33400
| 4 0,800062 2,82 4816,842014 23330,50531 23637,51793
5 1,000024 2,72 15109,5573 24075,46676 |  21653,25886 |
I—— T P— — e ——— r—_———-——_; v —————— ——
5 — -
T fily, S% Y) 2,7783181-101% | 2 68122931-10%1 | 2 33879454.10%1 |
=1
N S |

B npuMepe He yrodHeHa (popMa BEIpaXCHHUSA ITOTPEIIHOCTe — OTHOCHTENbHAas WIM IIpuBeleHHass: KpoMme Toro,
He SCHBI TpeOOBaHHUA K TOYHOCTU IPalyHpOBKM BobTMeTpa. OrpaHMdYeHB! JIM OHH IIpelejIOM JIOITyCKaeMO (OTHOCH-
TeJIGHOM MM [IpUBeIeHHOM ) OrpeNTHOCTH H3MEPEHII BRIXONHOIO HapsokeHud, T. e. 0,005 %? ITosToMy manpue it
AHAJIN3 TOTYHOCTH ORI IIPOBEICH I BepXHEeH paHUIbI A¥anasoHa rpajyHpOBKH.

YKazaHHoe B npuMepe Kputudeckoe 3HaueHue (21-107 ) mwisg oTKiioHeHMA olleHKH Ko3dduieHTa Impeobpas3o-
BaHUA b OT HOMHHAJIBHOIO 3HAaYeHHMA ITPH IIPOBEPKE IUIIOTE3Rl O €0 3HAYMMOCTH HE COOTBETCTBYET yKa3aHHOMY B
IpuMepe IS JAHHOIO CpelicTBa M3MEPEeHMH IIpefeny lomycKaeMolt rnorpertHocty (0,005 % — 5 107 ). Ha BepxHeit
rpaHnlle AXAa30Ha 3TO COOTBETCTBYET [IPEBRIICHMIO IIpe/iciia JOIIyCKaeMO# morpelHocTH 6oliee 9eM B 4 pasa taxe
0¢3 ydeTra [orpelitHocTeil pabogero aTajloHa.

[TpuHgTEIE B TpuMepe METON TPagyHpOBKHM IJIS IIpelefia JIomyckaeMoii rorpeimdoctd 0,005 % sasingercs
HEYIOBIETBOPUTEILHLIM VX€ TOJNBKO HM3-332 COCTARJISIONICH IIOrpelIHOCTH, OOyCIOBICHHON ITOCTPOCHHEM (QYHKIMAN
rpeobpazoBaHus. B Touke i = 1 3Ta IMOrpeirHOCTh BEIXOMUT 34 YKA3aHHBIC [IPEACITEI.

C ygeToM IepeacIe HHBIX 0OCTOSTEIBLCTB B IIpeATIocieqHed KONOHKe TaOnuis B. 1 faHbl OTKIOHEHNS pacYeTHRIX
3HaYeHWH byHKIIMH peobpa3oBaHus, nocrpoeHHo# ¢ moMonrsio MBHK, or cpemsux sHavenmif qaHHLIX H3MepeHUH
B TOYKaX IpalyupoBKW. B IocieqHEH KOJOHKE NaHbl aHaJNOTHYHBIC OTK/IOHEHMA I QYHKIIMKM npeobpa3zoBaHUA,
rrocTpoeHHoI ¢ nmomornsrw MMKMHK.

B.2 Ilpu rpaxyupoBKe U3MEPHTEIBHOIO TepMolipeodpasoBarens TOM-1 (¢ nomoiupio moreHumoMeTpa P348

kinacca 0,002, pesucropa P321 kmacca 0,01 ¥ HopMmambHoro aneMeHTa Kiacca 0,005) Ha ero Bxoje ycTaHaBIWBAIH
3HayeHHs lepemeHHoro toka (X, = 0,31 MA, i = 1,10), a Ha BLIXOe IPOBOIWIH OTHOKPATHEIE M3MEPEHIS HATTPSDKE HIAST

10
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6;; mMB, i = 1,10) [16]. llo 3TuM maHHBEIM (Tabmmia B.4) Meromom mociemoBaTelbHBIX MpubirokeHui [19] 6Grina
rmoctpoeHa GyHKUMs npeodpasoBanust Y = aX? + X3, e a = 0,016260, b = —9-10~7.

CpaBHHUTEJIbHB aHAIU3 Pa3IMYHBIX BADUAHTOB IIOCTPOSHMST PYHKIUN [IpeoOpa3soBaHUs 10 JaHHBIM TabIUIlh]
B.4 (1-a n 2-a xonouku) nokaseBaetr, 910 Mo CMIIH E nmonydeHHass ¢ NOMOMIBIO MeToda IMOCISHOBATENBHBIX

pudmrkeHnit Ha ocHose oorraHoro MHK Mopmens pyHKIIMM ITpeobpazoBanHms (3-9 U 4-1 KOJIOHKM) Oosiec 4eM Ha
[TOPANOK YCTYIIAeT MOACHAM, noxydeHHbIM ¢ IToMollpio MMKMHK (5-a xkononka) u MMKMEIC (6-4 KojoHKa):

Y MMKMHK = 4 843207.10—4 + 1,461683-10—%x + 1,623274.10~2 — 1,771827-10~13x7, E =2,1.10—4,
Y MMKMEIC = g 3113555.10—4 + 1,6244039-10~2 — 1,2637424-1084, E= 1,110~

[Tpu aToM cieayet sametuTs, Ir0 MMKMHK mng Moznenu ¢ konoM cTpykrypst 8’ = 0011 maet Eyyqq = 1,2-1073,
a ¢ kogoM 9’ = 1011 — yxe Ep;; = 4,510,

Taonxnuua B.4-— Jlagusie rpanyrpoBku tepMoIipeodbpazoBatenss TOM-1

l T ' : I —— T
R Y' — . X “
X, A iy B hox ApuB | AYMNE g | MO,
3 0,1471 0,1463 0,0008 0,000083 0,0000735
6 0,5856 0,5852 0,0004 —0,000140 —0,00000016
9 1,3167 1,3164 00,0003 0,000049 0,000185 |
12 2,3397 2,3393 I 0,0004 —0,000047 —0,0000107
| 15 3,6551 3,6555 —0,0004 0,000087 —0,00000014
18 | 53,2624 5,2630 —0,0006 —0,000015 —0,000173
21 7,1618 7,1623 —0,0005 —0,000073 —0,000195
24 09,3534 9,3533 0,0001 0,000162 0,000195
27 11,8361 | 11,8359 0,0002 —0,000145 0,0000805
30 14,6105 14,6097 0,0008 0,000040 0,000270
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