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Mpeaucnoewe

1 NCAroTOBNEH HekoMMepHecki NapTHepcTaom «Pyookoe obwWesTan cogeRcTBNA pasBuTHe Bro-
METDWYECKHE TEXHONOMMKR, CUCTEM W EOMBMYHHKaLWAr (Herommapdeckoe napTHepcTao «Pyocokoe GHOMETRH-
yeckoe obwecTeon) M Pelepans M MoCcYJaDcTREHHbBIM YHATIPHEIM NPENPHATHEM «BCepoccHRckrE Hayy-
HO=HCCNEA0RATENbCKMN MHCTHUTYT CTAMOAPTHIAUMK M CEPTHDMKILWA B MalwsHocTpoeHr . [BHIAMHMALLL) Ha
OCHOBE CODCTREHHMOM NEPEROLA HA DYCCKMA AJLIE AHIMOAILIMHDN BEDCHA CTAHGADTA, YKAIAHHOTS B NYHETE 4,
N KOHCYNETATUEHOR noaLepske DelepansHord recy0apcTBeHHON SIoOMeTHOro 0B paIcEaTENEHOND YUDEN-
O8HWA Becilens odpaiosaHra «MoCKoBCKMA roCYOapcTREHHBIA TEXHWYECKHN YHABEDCUTET MMeHKn H.2. bay-
MaHa {HAUKOHANEHER HCCNEdoBaATENLCKHMA YHMERpoHTET e (MITY WM. H.2. Baymana)

2 BHECEH TexHW4ackHM KoMATETOM No cTaHgapTraaukd T 098 «BUoMeTpra W SHOoMOHMTORNH =

3 YTBEPMW/EH M BBEOEH B OEANCTBWE Mpskazom denepansHor areHTCTEA N0 TEXHUHECKOMY pe-
MYNADOBAHKIO A METpomoray oT 30 Hoatps 2018 r Ne 1045-cT

4 HacTosWWA cTaHgdapT HOeHTHYeH MeROyHapoaHoy JokysedTy ISOVIEC TR 247222015 aWadop-
MALUMOHHEE TEXHOMOTHWA. BHoMeTpHa. MynbTHMOZan:EHeIE W ARYTHE MyMETHEROMETPHUYBCKHE TEXHOMOMAN »
(SOAEC TR 24722:2015 «Information Technology — Biometrics — Multimodal and other multibiometric
fusicna, IDT).

LDononHHMTENsHbiE CHOCKW B TEKCTE CTAWOAPTa, BbigENeHHBIE KYDCWBOM, NPHMBEOEHL ONA NOACHEHHA
TERKCTE OpWIMHana

5 B3AMEH MOCT P 544 1M—2011/IS0/MEC TR 24722:2007

& HekoTopele 3NeMeHTbl HACTOAWEND CTAHdApTa MOTyT GbiTe ODLEKTAMHA NaTeHTHEX Nnpae. MexgyHa-
poOHas OpradH-dIayMa no cTasgapTiaadys (WMCO) 1 MexagyHapookan aNekTpoTexHddeckan komMdccks (MIK)
HE HECYT OTRETCTEEHHOCTH 33 YCTAHOBMNEHME NOOMHHHOCTI KEENX-MAE0 MMM BCEX TEKWE NaTEHTHBIX Npas

Mpaguna NoUAMBMEHUS HNacmagiyeso cmardapima yomaKoaness @ omames 26 PedepansHos0 2aKaHa
oim 28 wiona 2015 20 Ne 162-03 « 0 cmandapmuzayul @ Pococulickol Pedepauuis. Hugbopmauius of ua-
MEHERLAX ¥ HacmoRweasmy cmaxrdapmy Nyinukyemca & exesodHonM (0 COCMoaHLIa Ha T ANS3PR MEKYLUESD
2oda) usghopMalUoHRoOM YEasamens rHayUoHaNsHEe CMandapmiie, 8 GRUyUaNsRE IMEKCTT UIMEHEHLIT
U AOADEeck — 8 GHMEMECAYHOM LUMDODMaLLoRHOM yEatamene «HayuoHanstkie cmandapmels. B cayyae
OeDEcMompa (3aMelbi) LU oMdesbl Hacmaaweao cmandapima coomasmomeayoiies yaodounarue Dydem
anyfnukoeano 8 BNUXadites SeTYCHE GREMECAYHOSD WNEODMalUoNHOSD FKasamens sHayuonanbibe
cmandapme». CoOMEemcmEyias ukghopMayls. yeedomnosue o MeKcMs PAIMELEANNTICE IMaKKe 6 U=
cHOpMAULORHO0 CUCIeME BLe20 NONLIDEaRHUA — Ha oiyuansron calme Pedepansdos0 aaeRmcTes Mo
MEXHUHBCKOMY DESWTUDOSIHUID U MEmponosUy & cemu Humeprem (wwaw. gost.ru)

£ 32, 2015 — Boe npaga coxpaHAKTCs
£ CTanpapTHrgops. odopMnesde, 2018

HacToAwMi cTAHOART HE MOMET GETh NONHOCTEK WK YACTHYHO BOCNDOMABEREH, THPANKKMOOBAM W pac-
NPOCTRAHEH B KAYECTREE OPHUMANEHOM WAGaKWA B3 paspelleHuA DenepansHone arsHTCTeEa No TEXHWYecKD-
Ry Py TTMpOBRHWI A METpunoria9
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Beenenue

OnA peandaaumy HexoTopex DHOMETDMYECKAX NPHUIOMEHKWA TpeDYETCA TAKOH YDOBREHE TEXHHYeCKMX
XADAKTEDMCTHE, KOTOPBRIA TRYOHD 0DECneuydTE C NOMOWEID O0H0R GHOMETDMYECKOR XaPakTepUCTHEN. Takme
NPHACHEHNA NOABONAKLT MIGErATE MCHOMNEI0BAHMA HECKOMEKWX NEHNOHEHNE QNA NpOBEDKM DOKYMEHTOR, YO0
CTOREDRIOWMX NMHHOCTE, obecnedends GeIoNACHOCTH NPM AaBManepeneTaxy W YIaneHHon maesTrdmukaumm.
Hpome Toro, Takue NPpHNosesna Heobxooumel OnA Neged, KoTopbe NO TOR WNH MHOA NPEYHHE HE MOTYT
NEeqoCTABMTE KEYECTEEHHbIe DUoMeTpUYeckie 0Dpaaubl HEKOTORGLIY BHOMETDHYSCKNY XapakTepucTUK.

Mecnonsacaadue BoNeEWONS YACNEa GHOMETDUYECKMY X3DAKTEDUCTHE, NONYYaEMEE B DEIYNLTATE NPKMEe-
HEHMA HECKOMBRHXY HEIARMCHMEIX OaTYMKOE, anNrOpHTMOE UMM MOOANEHOCTEN, K3k Npasyno, obecneyunasT
YIYHLLIEHWE TEXHWUECKNX XADAKTEDMCTI M CHHUMEHWME YOORHA prcka. K 0adHsIM XxapakTepucTUEaM OTHOCATCA
TAKKE IXCNAYATAUMOHHBIE XADAKTEPUCTIAKA B CNy4Yae, Korga NocTyNHel HE BCE DHOMETDWYECKME XapakTepn-
CTHEW, T2K KaKk oDeCcnedvBasTCer BOIMOMHOCTE NDHHATHA PEWEHKS O DONYCKEHedonyCoke NONBEIoRATENA Np
HAMAYMA MOEore Yucna GHOMETRHUYECEME XAPAKTEDHCTHE.

Cpegy paanuuHes opst MynNsTHOMOMETDUYSCKMY CHCTEM NOTEHUMAN MYyNETHMOLANEHEX SHOMETDN-
WECKMX CMCTEM, KAXIaR M3 KOTOPRIX MCNoNEIYET HEIAEMCHMMOE MIMEDEHUE, PACCMATOMEIBTCA B TEXHWYECKON
nuTeparype ¢ 1974 rona [22], [45]. YoopepWEHCTBOBRHHEIE METOOE KOMOWHEPOBAHWNA HIMEDEHHWA Ha YDOaHE
paayneTaTos CPABHEHHA NDHBE0EH: B [15] 1 [16]. Ha Tenywen ypoBHe NOHKMaHIWA KOMEMHMDOBaHWE Ha YpoB-
HE PEAYNETATOR COABHE KA, KAK NDABUND, TREEYeT IHEHWA PACNPEASNEHWE Kak NOENHHHEIX NHL, TaK 4 «CamMo-
IBAHUEE. Bog ITH WIMEDeHHA CUNEHD JABMCAT OT NOMIOMEHMA W 00LIYHO HEMIBECTHE B MOB0H DeansHON
EHOMETPHUSCKDR CHCTEME.

Mpogon+aTes MCCNEA0BAHKMA METOOOR, HE TPeDyIoW MY NpenEapUTENEHONG IHAHKMA O PACTIDedeneH K-
AX pesyNLTATOR CPAaBHEHA, H obbeguHendii Kak Ha YpoBHe WaoDpakaHHid, Taxk U Ha ypoBHE BUOMETOHYECKIX
NEAIHAKOR.

YUNTRIBAA COCTOAMME WCCNENoBAHKA B HACTOALRE BREMA B ATHX BONPOCAX M CUNBHYID A3BMCHMOCTE OT
NPHUNOHMEHNA, 3 TAKKE, KaK Npapuno, oTCyTCTRME CBENeHHR, HeoDXoOuMEIX OnNA NpaEMEHON o0keQMHEHMA
Ha YOOBHE PEIYNETATOR CRERHEHMA, MOMHO CHMTATe, YTOo pabdioTa Hag MyNsTUGUMOMETDUYECKMM 00 heQuHEHIA-
8 NOCTHINA BRICOKOMD YDOBHA.

B HacToAwEM CTAHSADTE YCTAKOENEHL TRED0BAHUA Kk DAIpaboTHE CTAHGADTOR HA MYNETHDMOMETDHYE-
CHME CHCTEME!, B YACTHOCTH HA PAANMYHEIE THMNB 05RENMHEHHA,
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HAULMWOHANBHBIA CTAHOAPT POCCHMWACKOW ®PEOQEPALWM

MHpbopMauMoHH L@ TeXHOMOM K
EHMOMETPHA

MyneTHMOAANLHEIE W APYTHE MyNLETHEMOMETPHYECKHE TEXHOMNOTHH

Information tachnology. Biometncs. Multimaodal and ofher mullibiomeatnic fusion

Hara eeegenna — 2019—08—01

1 OBnacTb NpUMEHEHWA

HacToRAWKA CTAHGADT PACNPOCTREHAETCA HA COBPEMEHHLIE PAIPABOTHK B 0BNACTH MYyNETHMOZaNbHbIX
M APYIWE MyNETHOWOMETDHHECKME TEXHONOMAA.

HacToswwWid cTaHdapT yecTaHaenveasT TpeGoBaHrA K ONHUCaHnK obWMY NOHSTHA METoOos MyNeTHOno-
METPHHECKHE 00LEIMHEHWR, BEMOHEA MyNETHXaPasTepHCTHEOBDE, MYyNLTHIKISMINAPHIE, MyNLTHIaTYHED-
BOE, MYyNETHANTOPWTMWHECKDS 0B LEaddHEHWA, MyNLTHNPEOLABNEHKE, NOTHKY HA YEOBHES NPWHATHA DeleHnd
W NOMNAKY Ha YPOBEHE PE3yNLTATOR CRaBHEHHA,

2 TepMHUHLI U onNpeaeneHHA

B #acToAWEM pazfens NpHBedeHbl GBS KaTEr0DHH TERMUHOR!

= TEPMMWHE, CTHOCALUMECA K MyNETHMOZANLHOR d MyNeTAGHOMETRHYSCKON CHCTEMaM,

- TEQRMWHE, HE OTHOCAWMWECA K MyNeTHMOOANLHOA W MYyNETHBHOMETDHYECHOH CHCTEMAM, HO HEeoGxDaM-
Mg GNA NORCHEHWA TEDMUHOB NepBOA KEaTETORKM, KOTODLIE HE onpegenadel B [5].

B HacToAweM cTaHdapTe NpMMEHEHE TEDMWAHE NO [3], 8 TaKKe Cnegyiolwne TepMHHE C CODTBETCTEYIO=
LMK ONPELENEHARME.

2.1 HCTOUYHWK DHOMETDHYECKMX AaHHLIX (biometric data source) Kavan sudopmaudd (HanpW-
Mep, JaT4Hid, THNel GROMETPHYECKHE XAPAaKTEPUCTHE, anropUTMEl WNK NPESEABNEHWA), KOTOPEIA CO=
OEpHHTCA B NEPECMUCTOYHMES JaHHsx (Hanpksep, cobpadibie BrOMETPHYECKME 0DDa3YkL, WIBNEYEHHEIS
BHOMETPUYECKWE MPUIHAKY, PEIYNLTAT CPARMEHWA, PaHr MK pewedre), ofpatoTaHHoM anropuTMamiA
ofbenHHEHH R,

2.2 BromeTprYeckMH npodece (biometric process) ABTOMATUHECKHA NPOUEES, WCNONBIYHHLKA OOHY
WY Bones BUOMETDHUYBCEWK XAPAKTEQHCTE OOHOMD WHGWBMOE ONA GHOMETDHYRBCKSH PErHcTRaulH, BeprdH-
EALME WNH asHTudHEanmni9.

2.3 bromeTpr4eckoe obseguHer e (biometric fusion): KosBruHayma gaHHes HECKONEKME MCTOYHMKOS,
TO BCTh GATYMKOR, THNOE BHOMETDHYECKKY XADAKTEPUCTHE, ANropUTMOB, JKIEMNINADOR W NPEOBARMEH KA.

2.4 nocnefoBaTeNkHad ciocTeMa [cascaded system). CHCTEMA, MCNONLIVIOLWAR NOPOrd NEPHHATHA pa-
WeHKA OnA BHoMeTpHYeckHE oBpasuse ¢ Uenbd onpegenaHus Toro, ToedyiToa N QononHuTeNsHsie o=
MEaTpHdeckie obpaiukl ANA NPUHATHS PEWEHHA O JoNyCKe/HENoTYCEe.

2.0 mHoroypoBHEBaA cMoTemMa {layered system) CucTeMa, WCNONBIVIOWAS OTARNBHEE DEIVNETATE
COABHEHWA C LENLE ONPEdeneHdA NOporos NPUHATHR PEWEHHA NpK oSpaboTie BUOMETDHYECKKE BaHHBIX.

2.6 MyneTHanropuTMadeckdd (multiafgorithmic) MonenesyioW WA HECKONERS anropuTMoB ana obpa-
GOTHK aoHoro BuoMeTpryeckore obpaaua.

2.7 myneTHbHoMeTpHYeckMi (mullibiometric). MocnonsIviow«id HeckonbRD BHOMETPWHECKHE TEXHOND-
MMA, BEOTODBIE MOTYT BblTh KOMBMHHpOBaHELI Ha YpoBEHEe HIoODaMEHHR, DHOMETDWHECKWK NPHUIHAKOR, PEIYNLTa=
TOB COABHEHWA W ANA NPHMHATAR PELESHHA,

Wznauue odiunan sHoE
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MpumedaHwe — B wynetMBHoMETDUK DEANHHEKT NATE KETEMPHA; MynsTHEapasTaprcTHsoeas (2,10, mynsti-
FKISMNAAPHER (2.17), MyNETHASTIMESBEA [2.13). MyNETHANMOpUTMAYECKER {2.6) 1 MyneTHNpanEABnasME [2.12).

2.8 MyneTHEWOMETpPHYECKHWA npousce (muitibiometric process). bUoMeTpUYEcKWA npouecc (2.2),
BEACAHAOWWA B CE8A NpuMereHre SHoMeTprYeckoro obbeduleHnn (2.3).

2.8 myneTrbrometpia (multibiometrics): ARTOMATWHECKDE PACIOIHABAHWME WHAKBWAOE, OCHOBaHHOE
Ha HX NOB2GEHYSCKME M DAONOMAYECKWY X8 PakTEpHCTHEaXY M BEND4anwes B ceba nprMeHeHie SHoMeTpHYe-
croro 0bBkeguHeHMa (2.3).

210 MyNbTHXAPAKTE PHCTHROB LI, MYNETHTHNOBLIK {multi-charactenstic-type, multi-typa): Mononbay-
FILLMEA D3HHEIE 0T HECKONBIAX THNOE OWOMETPHHECKKY XapakTepHCTHE.

Mpusmep — Tuns! GHOMEMPUYECHUY XADAKMEDUCTIUK SMTHYSHNTI TULD, 20000, Tamey, padysHyto obonoy-
Ky 2r1a3d, CEMYamuy, S80MeMpPLUs Dk, JUNSMUKY DYRONUCHOE ModnucL/nognucs, duHaMUKy HEMaAMUA Knaguil
Ha Knaguamype, dewsedue 2y6, moxodky, cocyducmos pycno, JHK, yxo, HOozy, 3amax U max Ganee.

211 MyneTHIKIeMAINAPpHBIA (multinstance). MononeayIowWil HECKoNekD BHOMETDHYECKWX IKISMNNS-
poB B pAMEAR QOHOMD THME GHOMETDHYECKDN XapaKTe PUCTHEN,

fMpusmep — PadywHan ofonoysa 2naza (neean) + padyxyan o60N0YKa 2Naza (Mpasan), cmmeYamor nansya
{neeoa0 yrazamenbHo2o) + omMMeYamoyr Maneya (Npaeoao yralamensHo2o).

2.12 mynemvnpegsABnende (mullipresentation) Mononelobadke HECKONBEME NDETEABNEHHE GroMe-
ToHHECKK 0OpaIUoE OOHOMD IEIEMNNARa BUOMETPHYECKON XAPaKTERUCTHEH WNK BOWHCTEEHHOMS NoEILABRE-
HMA, BENRIOLIENoCA peayneTaToM Chopa HECKONERWX BUoMETDHYECKY 0BpaIuoe.

Mpumep — HeckonbKo kadpoe uUZ0BDANMEHUR MUY, MOMYYEHHBIX © MOMOWE SU0S0KaMEDE! [S03MONND,
HO HeoSRIGMEenLHT MTocmedoeamamsHblx).

MpumedaHune — [Mpy WENONE30EAHNAK O0LEANHEHHA DHOMETPHRA MYNETWNDEOLABNEHAR RENRETCA dropmoi
ryNETHOROMETEMM (2.9), 8CnK NPUEMEHEHE METEgE OEeaUHEHHA. Hetkanbko MeTaqos OELeIMHEHNA 1 HOPRANWIZ LMK
NOMMEHAKT 0N aDoDWEHNA SEHHEN HECKDNERNX NPe0LAENEHARA GAHOMD CMoMETRSECKOND SHISMINARE.

213 MmynsTiaaTYMKoBeIA (multisensonal): Mononesayowmi HECKCNEKD GaT4Hkoe ona chopa GuomeTpn-
YECKHE 0BPaIUoE OQHOMNS GHOMETPWYEBCKOND 3KIEMMNAPA.

MNpumrepk:

1 frr puya: damyuky dng moayyeHus v208paxerud 8 UHDDaKpacHoOM U & BUOUMOM JUamazonax dimuH
EOUTH, damyuKL dAA MONyYeHUR JeyXMepHLIX U MPEXMEPHEIE UI0E0aNeHUL,

2 flmA ompeyamed Mambya; oMmUYeckue, JMeKmpocMamuysckue U ayycmuYyeCRu e SamyuKL.

2.14 nocnegoBarteneHoE NpeaLABneHde (sequential presentation): MNpegeseneqde BACMETDHYECKWE
OSPa3UCE B BAGE OTOENEHBIX COBLITHA ONA MCMHONLA0BAHEA NPK CHOMET DHYECKDM 00 e HHEH K.

215 oaHoBpeMeHHOe NpeabLABneHde (simultaneous prezsentation): Npegbasnedne GUOMETDHHECKAL
OBPAIUCE B BOE OOHOMD CODLITHA ONA MCNoNb30BAHKA NPH DHOMETPHHECKOM ODLEIHHSHRA,

3 0630p MyNETUMOAANLHLIX M APYrHX MYyNbETHOWOMETPUYECKMX CHCTEM

3.1 OBwwe nonoXaHKA

MoHATHA «MyNETHMOOANbHBIA H oMYNETHEHMOMETDMHECKHMAD YEAILIBAT Ha NpHMaHe e Bones ogHorD
THNA BHOMETDWYECKON XApakTEPUCTHEM, OOHOMD Ja3TYHKa, GOHOM JKIBMNNADE WANK anropyTMa B TOR WM
WMHOM KOsOUHZLUWA 308 NPYHATHE ONPELENEHHOTD PEWEHWA B OTHOWEHKKM SHOMETRHYECKDH nagHTdmEan«“m
WnK eepdikaurn. Meton ofbeqMHEHHA HECKONBKWE SroMeTprHeckiy obpaiyose, peayneTaTos CRaBHEHHA
WK DRIWEHWA O CPABHEHHK MOMET BbiTy INEMEHTADHENM KWNH CNOKHEK C MaTEMATWHSCKON TOHEW 3PEHUA.
B nHacTosweM cTangapTe nod niodsiiMm MeToaom KoMEHHMpOBaHKMA NOJpalyMEBaEToA agHa W2 opm ofbenn-
HeHHR. MeToObl KOMEBMHMDOBAHKWA DACCMOTPEHREl B paigens 4.

MyneTimogansksan SUoMeTpHA NoRBUNace B 70-x rogax XX sexa. KomMOAHHMPORAHMbIE HMIMEDEHHA
CTAMK PACCMATPWBATLCA KAK MEPCREKTHEHEIE ONA CHOMETDHYECKKE CUCTEM. SUMTANCCE, YTO KoMDHUHALMA
HECKOMNBRWY HAMEDEHWA NOBLICKT ypOoBEHL BEIONACHOCT MYTEM YMEHBWESHWR BEQOATHOCTH NOKHOMD O0-
mycka (BIO), a Takse ypobeHs yO0BCTEA NONLI0BITENA NYTEM YMEHEWEHWA BELOATHOCTH NORHOMD HEO0-
nycka (BINHO). MNpuMesedne JadHbix MeTogos obecnedunog yonewHos BHEApeEHHe AETOMATHIKPOBAHHOH
AAKTUNOCKONHMHEcKD R MHdopMauMoHHoN cucTamel (ALMC), navatoe a 1980-2 roaw. B AQWMC panees He uc-
MONBE3I0BANACE MyNETUMOOANEHEE TEXHONOMWA, OOQHaKS DoNBLUWHCTED METOLOE O00bLEOMHEHHA, NDHBSOEH-

2
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HEX B HACTOALLEM CTAHOAPTE, YONEeWHo peannaosaie NpW WCNoNL3I0oBaHMA TONBKD OTREYATHOS Nanules.
HekoTopkie Bidsl 00be0WHEHWA, peandIceaHHbe B ADWC, srnoyacT & ceda:

- OBBEOWHEHWE MI0BDaEeHdA (BMoMBTDHYECKMY 0EPaILU0E]) ONA COANaMKMA OO0 NECKaTaHHon 1naoh-
PAMEHWA HA SCHOBE CEPWA MIOCKAX OTTHUCKCE, NONYYEHHBIX C NOMOWED BHOMETDHYECKOND CRAHEDA B DEXHME
P MEHOTD BEERMEHN;

= OBBEOHHEHHRE DUOMETDHYECKME WABNCHOE NPH KCNONEIOEAHWA ANTOPMTMOR WIENEYEHWA HECKONBEMX
BACMETPUHECKHAX NPHUAHAKDE W3 KSWG0M WIchpameHA oTNeYaTEa nansua,

= MYNETHIKISMNNARHOE 0DbEIHMHEHKE MPW KCNONLICBAHKK OTNEYATHOB ABCATH NansUes;

= OB gUHEHKE MYNETHNPEILABENSHAR NDH WCNONLIOEIHKHK NPOKATAHHLIX W OTTUCKOBLIX MI0TDaMEHWA
CTNEYaTEDE NankUes;

- OfbeguHEHHe aNMOpUTMOE C UEMBI0 NOBEIWEHWA ZPDekTHEHOCTH {YMEHBLIEHAR JATDAT, YMEHBLIE-
HIARA EONHHECTEE BhINMCNEHWA, YBEMWYSHWA NPONYCKHOW CNocoBHocTH). B OCHOBMOM KOMMapaTopk NpHMEHA-
0T K3k Habop punsTPoe B NOPAOKE BOIPACTAHKA BRIMHCIHTENEHOA CROKHOCTH. JaHHbe KoMIapaToDL, Kak
Npag|no, peanusyoT 00ee0dHEHHE HA YDOBHE NPHEATHA peleHda M obbedHHeHWe Ha YDODHE DelyNsTaTon
COABHEHWA,

= OO BEOWUHEHKE ANTODHTMOB C LENBKD NOBBILEHWA TOYHOCTK (yredbswenua BNO wiand BNHD, chikerka
HYBCTEMTENEHOCTH K JaHHBIM HAIKOMD kaYecTea). KosnapaTopel NPWMEHAKT NaSpannenstis ¢ obbaddHeHne M
FOHEYHBX PEIYNETATOD CPRABHEHKA,

MeTookl obbegWMHeH kA cNOCoBCTECBANK BHeapeHre ADWC, Tak kak ofecnawini ynydledne nokaaTe-
NEl TOHHOCTA W 3P ek THRHOCTH.

Do HacToSWero MOoMeHTa B pagoTax no MynsTADHOMETDHM BHMMaHWE AEUEHTHUPOBANOCE TONBKD Ha
YMEHBLWEHWUA Y4CNa OWHhog NosHONG SONYoKa M NOMHOMD Hedonycka. B [64] paccaoTpeHs MCNoNEIoaaH e
MyMeTADHMOMETDMA B UENAR yNyYWeHda Nokaiarenai yooboTea npUMeHedia, BEaonacHocT W TOMHOCTH.
Takse NpAMEBHEHAE MYyNETASHOMETPHMH CNoCTOCTEYET CHAMEHWKD BEQOATHOCTH OWWSHH SHOMETPUYSCKDH
pervcTpaddy (BOEBP), ocoferHo B DHOMETDHHECKHY CHCTEMAX, [0 HE NpegyCHMoTDEHD KOONEepaTHBHOE W=
NOMNBI0BAHWE [HANPHMED, CHCTEMB BUOeoHabMooeHHR ). MyneTHEHOMETPHA — 3TO NONBITEA NonyYedks DHuo-
METRHHECKOTD PEWEHWA, game ecnd Deina cobpasa ToNsKO YacTe NPEgyCMOTREHHEX DUOMETPHYECKWY Ka-
pakTeprcTHE [66].

CCHOBHLIE PRINHYHE MERIY MYyNETHEHOMETDHYECKMMMK EaTEM0DWAMK NEMBEReHE B Tabnuue 1.

TabGnuua 1 — ZnNaMEHTAPHEIE OEVEEDMNOHEHTHEIS MYNETAEBNOMETDHECKHE KETEDPNK

Tun BuoMeETpriEskDr i
Kareropra Anropnrm Jeaemnnap NETOT T
AAQDAKTERPWACT HEM
hlyneTMXApaRTEPMCTHEORAR e 2 a 2
|BCaroE) {Bcarpa}l (BcarOs) {oBeHRe)"
By NETHANFODH TMH4BCKER 1 2 1 1
[2cerga) iBcernal (ecarga) [Bargal
By neTMakIsMmApHaA 1 1 2 1
(===l pat=]] iBcermal (=T [0BBIMHD)"
ElynermgamruLoceas 1 1 1 2
[2cerga) =] M) o (BCEMOE, TOT He [BEanga)
SHEIEMANRR)
ElynsTvnpeacrasnedwe 1 1 1 1
A BazmokHel CHyHad, koM 48a DromeTprdSckkx obpaiya © pasHely SardeEne MonyT BTk obpabotade cHaqana
C NEMOLLEH OTEANEHEE ANFORHTMOE BE0EEHHR DHOMETRUHECKME NPH3HAKOE, & 38TEM G NOMOLWEH O5LBrD ANrapHTeE
COHEHEHAA [ANONyTODHLIA STopUTRME] HNK G MHMOWED OSYE DE3HEX AnropyTMoE.
B WokniodeHren ABNASTCA Chy4al, Harna MyrETXEpEETEapUCTHROEYH CHETEMY © DOHUM JETHSKOM MCAanbIyeT
O7H NEMy$aHR OEYE PEHBIX TWNOE DIROMETDHYSCHAE XaparTeprcTs. Hanpusmep, nzobpamasie BRcOonoro pajpeie-
HHA MCMONbEYET 4NA BEOSNEHAR NWUE W PamyREd MaK NHuE W cTEYETYDB Mua.
E McHnsoHEHWERM MOMET AEMNATECA MCMHEIIBAHWE OBYY OTOENEHBIE OaT4HEDE N5 cDOPa OOHOD SKISMNNARE, Ha-
MOWMMED OSYANENRLEBOTT DROMET DWMHECKOM CKEHERE OTNE4ATHOE NansUss.
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MynETHXA DAKTEPACTHEOSEIE SHOMETDHYECKHE CHCTEMEI NDHHUMAINT BXOOALWKA CHIHAN C OOHOMD MMM
MHOKECTEA JATYHKCE, KOTOPGLIE NONYYaK0T DUoMETpHYEcKMEe Xa0akTepHUcTHEM 08YX HNA Bones MonansHooTe .
Hanpumep, 00Ha CUCTERME, BEoMBMHAPYIOWaa WHdopMaL o 0 NuUe ¥ padywHoR obonodEs rmasa ona Guome-
TEHHECKOMD PACNO3IHABAHKMA, DACCMATPHEAETCA KaK MyNETUXADAKTEDHCTHEKOREIA CUCTEMA HEAABMCHMO OT TOMD,
PAIHLIMK DHMOMETDUYECKMMK CLAHEDaMI Bl NOMYYeHe MIOOpaMeHna Nuua 1 pady*Hol oBonoyk maaa
WM OO HKER | TeM e, He TpabyeTcn, 4TobE padHsle H3MepeHHA Coeind obbeguHens MaTematiHeckis. Hanpm-
MEQD. CHCTEME C PACNOAHABAHMEM OTNEYATES NaNLUA ¥ ronoca SY0eT CHUTATECA MyNETHEA DaKTEDHC THEOBOH
Oawe NoW MCNoenNb3ICEaHuK anroputsa « e, no3ponakwers pacnoidapare NoNE3I0BATENR C NOMOLLY TOM
WA OpYroro THNA BHOMETDMYECKOR XapakTepucTHRIA.

MynETHANTOPMTMUYECEME BUOMBTPMYRCKKE CUCTEME NOMyYaKcT oduH Bnomerpuydeckni obpasey o oa-
HOMD AatHkKka W oGpabareiEaT JauHBER SHoMeTRrYeckdi obpaaaly ¢ NOMOLWsK OBYE 4 Donee anropuTHMoE.
HanHsid MeTod MomeT BeiTe NprseHed K Mobomy THNY SHOMETPUHECKON XapakTepHcTHEM. MakchamansHisi
PHELT MOMET BbiTh NOMNYUEH NPM NPAMEHEHWK ANTOPUTMOS, CCHOBAHHEY Ha LANNMWYHLIX HEeIABKCHMEX
NEMHUANAXY, TAKMY KaK DGHOMETDHMYSCKME NPWIHAKY, KOTODEE MIBNSKAKT W3 BUoMeTprdeckoro obpaiua (Ha-
NEMMED, KOHTPOMNLHEE TOUKHM OTNEYATES NANsUE N0 CPABMEMMID ¢ M3I00DaMeHMen OTNeYaTEa Naneua) Munu
NaOX00b K COARHEHND (HANDMMEDR, DAIHBIE ANTODUTME CRARHEHIAA KOHTROMNBMEIX TOHEEK).

MyNETHIKIEMNNAEHEIE BHCMETPHHECKHME CHOTEME! NPHMEHRIOT SOWH (HECKONEKD) gaT-HWE{oB) ONA no-
NYHEHHA GHOMETRHYECKHY 0BDAILOB 48YyX WY GONee DAINKYHBE JKISMNIMADCE GOHON W TOH ®e GHOMETEH-
YACKON XapaKTepUCTHEM. HanpuMmep, cucTemel, NOMyYaowMe MIotpakeHia HeckonbHy NansUeR, CHATaT
MYTIETUIKIEMINADHBIMN, 3 HE MyNETHXADAKTEPUCTUEOBRIMI. DOHAKO CUCTEMEI, NOMYYAIOWME, HANDUMED, MD-
CNENoBaTENLHEIE KaADh MIoDpakeHMil NuUa unk pagys-oi ofonodsW rMaia, paccMmaTprBaoT Kak CUCTEMb
MYNETHNPEILABNEHIRA, 8 HE MyNLTHIKIEMINADHEE.

MyNeTHAATYMKORSIE BICMETEHYSCEE CHCTEME! NONYHAIOT OQWH M TOT ¥Ee JKISMNNAL BHOMETRMUYSCKDN Xa-
CAKTERHCTHEA C MOMOLWER 08YE WNd Bonee paandyHbix 0at4nkce. OBpaboTky HECKONbKHY DHOMETEHYECEKME 0b-
PAIL0E NPOROOAT C MOMOWED OOMOM SNMOPWTMA WK KOMEMHELMK HECKONEKMX aNTOPHTMOR. Hanpysep, B npe-
NOMEHWA N0 PACTIOZHABAMAKD MALA MOMHO WCNONBIOEATE KK KaMepy, paboTakMiyI0 B BOMM0M OUaNainHe, Tak
W MHDpaKDAacHYI0 Kamepy, paboTaewyi0 Ha ONPeaenaHHoR SNAHeax) BOMHbl {BonH) HHCODEERacHOrD AanyYeHus.

Ona cnpeaeneHHey MRANCEEHHA NPY JECNAYVATALMH CYLLECTEVET MHOMECTED KOMNDOMUCCHEDY Delle-
HAR, MOABONAKLLIAY YNYYLWKTE IKCOMYATALMOHHEIE ZADAKTEDMCTHEM [TOYHOCTE DHOMETPHYECKON KOeHTK-
dHEaALMH MNH BepudUKaLKIK, CHOPOCTE M NPONYCKHYI0 CNOCOBHOCTE CUCTEME, YCTORYMBOCTE K OWMHBKaM ¢
NOTPEtHOCTE B DECYPCax), NOBBICHTE YCTOWYABOCTE K obMany, yooBCcTEO MCNONB30BAHWMA, YCTORYMBOCTE K
BOAOEHCTEWID (DakTOPOE OHPYHAKIWER Cpedil, CHMIWTL JaTpaTe [40].

Ona KpyNHOMACWUTASHED CHCTEM RACNOIHABIAHMA NAYHOCTA CYLWBCTEYIOT OONONHATENLHEIE TpeGoBa-
HHA, TakHe Kak HpEeKTUBHOCTE PaABoTel 1M HANKYHE TEXHWYECKOR NOQNEEEH, HAOSMHOCTE, CTOMMOCTE NpKH-
OGPETEHWA, CTOMMOCT b MMIHE HHOMD LMKNA M NNAH0BRIR OTEET CUCTEMEl HAa MIBECTHEE CRocoDkl aTakM, BNHSA-
FILWME Ha koppexTHY paboTy croTeme [40].

3.2 OgHoBpeMEHHOS M NOCNeNOBATENEHOE NPpedLABNEHWA

3.21 O6obWweHHAR MOAENE MYNETADHOMETPHYSCKOH CHETEMI

O6obWeHHaR MOOENE MYNETHGHOMETRHYECKSR CHOTEME: Ha0BDaKeHa Ha pucyHEe 1. B gaHHol mage-
N NPUCYTCTEYIOT TpW BuomeTpryeckts oGpaaua (Py, Py, P3) Tpex yHUEaNbHES THNOB SHOMETDHHSCHKE Xa-
PAKTEDUCTHE, KDOME CNYYAeR, Korna YEasado WMo, CyOwesT NpenbAanfeT cHCTemMe GHOMETPHMYECKY o] W)
KAPAKTEDUCTAKY( ). CYLECTEYIOT ABA METOOA NPENEAENEHUA OHOMETDUYECKMY XAPaKTEPUCTHE B JABKCHMO-
CTH OT CXEssl CHCTEMBL: 1) COHOBPEMEHHEIR 1 2) NOCNENCBATENEHEIM.

MpumedaHwe — Mamo NnpageABNEHMA JEHHER (DGHOBREMEHHEIE KNW NOCNSO0EATENLHLIA) obycnasnneaar
METES OOLEOMHEHWA MK COBCEM OTNWYARTCE 0T Hero, JasHan rHdopMauns NpHBsnaqsa © YeEns: HNNBcTpaguMe akro-
pOE, KOTOPBIE MOMYT BNAATE HE CREMY MYNETHOROMET PHHSCKOR CHCTEMBI.

3.2.2 OgHoBpeMEHHOE NPpeaLABMEHHE

MpH COHOBPEMEHHOM NPEQLARNEHWA NONYHRI0T DHOMETPpRYeckkA(ke) obpaseuubl) HECKONBKKE THNOR
DHOMETDHUYSCHHY XAPAKTELHCTHE KaK OOHO CODRTHUE (HANPHUMED, NWUS W pa0yKHas oDONodEa rMaaa, Ianery-
CTPUDOBAHHEE OOHOR KaMepor]). CremMel CHCTEM, B KOTOPRE HCNONBEIYIOT GOHOBPAMEHHOE NoNydeHne Buo-
METRUYECKMY OaHHBIX, CHSOYeT NPUMEHATE B NPANOKEHWAYX ¢ BRICOKOW NPONYCKHOR CNocobHOCTRIO 33 C4eT
BOAMOKHOTO GONGMHWTENBHOM YCREHEHWA (ONA CHEXpoRKIaLME Hafopa BuomeTpudecsy ofipasyom) Mnu
33 CHET TRYOHOCSTH NPE HCNONBICEAHWMA [QYANeH0E BIAMMOOCHCTENE SaTY9HMEDR, NOCTAHCEKA NOoNBIDBEITENEM
HECKONBEAX 383084).
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3.2.3 NocnegoBarensHOe NPpeALABREHAE

Mpy nocnegosaTenNsHoM NEEOBARNEHMH SRoMaTprYECHKMA{e) oDpaseulus:) NONyYaI0T OT OgHOM KK He=
CKOMBKME THNOE BWCMETRMYMECKHE XaDakTEPMCTHE KaKk OTOENbHEIE CObeiTHA. MNocnegoeaTensHoe NpeTLARNE-
HIAE BOEET GbiTh OCYLLECTBNEHD © NMOMOWED TR CNedyrwWMx MeToaon. [MepBLii — MyNsTHIRISMNMADHEIA
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METOO JAKMIOHAETCA B MCNONBIOBAHWK ABYX WAKW Gonee IKISMINAPCE COHOMD THNa BHOMETRMHECKON xa-
PAKTERPHCTHEA, HalpiMeg oTNeYaThe NeBoin yEasaTulsHoTe NafbUg W oTMedMaTREs NpaBoly yEasaTeNbHum
naneya. B gaddon Npieps eOuHCTEEHHEIR BHOMETPWHYECKWA CKaHep, NoABSNAKWKA NoNy-uTE UAdpoaoe
Waohpakedds OTNEYATHA Nankya, HCNOoNbLIVIOT NOCNEdoBaTENsHD OBk, BTopol — MynsTHRIpaKTEDMH-
CTHECBBIR METOO 3AKMNI0YARTCA B MCNONBICBAHKK HECKOMBEWX THNROB SHOMETPHYECKMY XapakTepUCTHE, CO-
BpaHHbiX © OOHOTS WKW BONes AATYKEOR, HANPAMED NOCNE00BATENLHOE NOMYHYEHWE WICODAMEHHR DyKK W
nrua. TpeThid — MyNeTHGATYMESBLIR METOD 33KNKHAETCA B MCRONL3ACEAHKWK JBYX WK Sonee oTIeNbHLIX 0aT-
HHEOE ONA Chopa OOQHONR[WE) DACMeTpHYeCkoR{x) XapaKTepUcTHEK(K) CcyDpekTa, HO HEe OOHOBEpEMEHHD. BO
Watemanne NyTaHuUsl C MyNETUXAPAKTE PUCTUKOBLIM METOAOM, KOMGE BOIMOMEH COop DROMETPUYECKON{WX}
NpM3HAKZ[0R) C ARYXE WK DOnNee oTheNsHLX QAaTYMEGR, MYyNETUOATYSMHOBLIA METOD HAILIBAKNT CyYHULADAKTS:
PACTHEOBEIA MeToge. [MpyMepamy ONA pAcnoIHABSHWA NHUA ABMAKTCA JaT44EH ONA nonyYedds waobpa-
HEHWA B Wb paspacHoM W 8 BUOMMOM JWanasoHax anvH BonH, JaTHded ONA NonyYeHinA By XMEDHEX W
ToexXMEepHBIX HIoBDaMeHWH, JaTYHKK GNA NoNyYeHKa OTNEYaTEa NankUa, oNTHYeCcKHE, INeKTPoCTaTHYackie
1 H.K:"L:'I'I."I'-II:IEHI."IH.

3.3 BaanmocBAZL OJaHHbLIX

B MynNeTiMolansHex GAOMETRDHYECKMY CHcTemMax ofbediHAEMEBIE JaHHEE MOMYT ObiTh BI2WMOCEAIAHBI
HA HECKONBKKE ypoBHAX [S6]:

- BIAMMOCEAIL MENKTY THNAMA DHOMETDHHECKWX XAPAKTEPHCTHE, JaHHAR BIAMMOCER3L MMEET OTHOLS-
HWE K BAoMETDHHECKMM oDpaiaUam, KOToPbIE DHUIHYEckk CEAIAHL, HaNpHMeED Pedb W GEHMEHWE MyD Nonbao-
BaTens;

= BIAMMOCER3L, BOIHMEANWAR BCNEOCTEHE WIEHTWHYHOCTH GuOoMeTpwyeckus ofpasuce: cnydYad e
MYNETAANTOPATMAYECKMX CUCTEMAX, KOT0E O0MH M ToT #e OvomeTprseckni cbpazeu (Hanpumep, waobpa-
HEHHE OTNEYATEA Nanwua) WNKW NogMmioxecTea DuoMeTprdackoro obpaiua (HanpumMep, rioc, Korga Bech
GuomMeTprYecid obpasey MoHeT BblTe MENONEI0BaH SOHKUKM ANToPATMOM W Y4acTe BUoMeTpHuYeckore obpas-
LUa — Opyrdid ) HENoNeIYIOTCR PAIHEMK ANTOpHTMAMKU MABNeYe A DUOMETRHHBCKKE NDWIHAKOS W anropMT-
MO CPABHEHHA (HANPHMEP, CONOCTABNEHWE Ha OCHOBE KOHTROMbHBIX TOYMEK ¥ CONOCTARMNEHWE Ha OCHOBS
TEKCTYPbI);

- BEIAWBMOCEAZE IHAYEHW A DHOMETPUHECKHE NDM3HAKOE. NOOMHOHEBCTES IHAYEHHEA DHOMETDHYECKWE NpK-
IHAKCE, NPEICTABNAKWKMY cODOH BEKTOPL BHOMETPHHECKHE NMPHIHAKOE PAIHBIK THMOE DUOMETDWHECKKY Xa-
PAKTERWCTHE, MOTYT BulTe B3aAWMOCEAIAHL, HANPUMED NNOWagk NAOoHA NONsI0BATENA (TEOMETEHR KHCTH
EyEH} MOMET DkiTh COAJAHE C LUKDWHOR NHLa;

< BAFMMOCEAIE JEISMNNAROD, BOIHMESIOWEAA MM 0GWEA TEXHMKE IHCNMYATALMA (HANDHMED, WCNCMNE30-
BaHWe OGHOM W Tor e BroMeTpHYeckonD CkaMena, oOWH | TOT #e YDOoBEHL NoOGroToBKK onepaTopal;

- BIAMMOCEAIL IKIEMNNADOE, BOIHHKAKLWAR BCNSOCcTEWE OcobeHHooTER cyDberTa (HanpuMep, UBETHLIE
KOHTAKTHENS NHH3L HA o00Mx rNasax).

Ons cnpegensdia YPoBHA BIZWMOCEAIW HEOBXoOWUMO NPOBEDHTE PE3YNbTATE CPARHEHHA [WMH peLle-
HHE 0 QonyCcke/HERONYCKE ), HMEIOLWWE OTHOWEHKWE K KOMNEpaTopas, HCNoNsIyebls B cxeMe ofbalHHEHHA.
B [56] yrazawo, 4To oDbeQHHEHWE BIAWMMHED HEZABACHMBIX KNACCHPDUKATOROR NPUBOOMT K IHEHMTEMEHOMY
YIYHLWEH KD 2REEETHEHOCTH COARHE HMA.

OnA geyx QoCTaTouHD TOYHBLIX KERAcCHDAKATOROE, BEMCHEHHRX B CXEMY O0LEIWHEeHWA, BeIXoOHEE OaH-
HEIE, MONYYEHHEE HA OCHOBE BXOOHLY OAHHLIX OT SOHOM ¥ TOMD He cyDbekTa, MOoryT BulTe BIXaWMoCEAIaHEI.
Moatomy wenecoofpaiko paccMaToHBaTe B3aMMOCER3E OWkEok knaccudgmkaropoa cornacuo [20].

Koppensu«so 7, BEUNCOAOT No dropuyne

n-.l".u"!3

Fao = '
fE NM-NL-NL 4N

rag  f— YAcno TECTHRYEMBIX KNaccHpHEaTopos;
M — obles YMCno BROOHBX GaHHbIX,
NE — YHCNO BXOOHBIX OaHHLD, OWHBOYHD KNACCHDUUMDPYEMED BCEMKU KNACCHDMKaTODaMM NDH NCHoNE-
IOEAHMAN nopora O
NE: — YHCNO BXOOHEE GaHHLX, NPEEHNEHD ENACCUHUMDYEMBIX BCEMA KNACCAdHMEaTOPaMA NPH KCNoNE-
IoEAHA Nopora .

MpuMevaHWwe — Ddopuyny HCNONBIYET ONA BEMMCMNEHWA XOpPDENAUMK CWHODOE HA YpOBHE NPYMHRTAR
pPELEHAR.
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4 YpoeH#K KoMmBUHaLMK

4.1 OtwKe nonoxeHKA

OnA onpedenaHdA YpoBHER KoMBMHIUKKY 8 MyNETHOMOMETDHUYECKME CHCTEMAX B HACTOALEM paine-
ne NpYeSgEd IMEMEHTADHEIR DHOMETDHYECKHA NPoUBCS, A Take DNoKK, BXOOAWWE B HEMD, Ha NPWMEDRE
CHCTEME AVTEHTUMKAUMK. Ha prcyske 2 nokaiada ONoK-cxema INemMeHTagHore GUoMeTDHYeckoro npo-
yecca.

Mo DO
eliw, MRS, PR w—-

PucyHow @ — ZnereHTapHeid [YHABSPCANLHER | DBOMETEMYSCEMA NPoUSts

BuomeTprHeckid 0Spaleu, NonyYeHHeld © BMOMETDHHECKOND CKadepa (Hanpgumep, nachpaxedys oT-
NedaTsEa Nansua), HanpaanawT B Mogynb WIena4eHrA SUoMETPWHECKHE NpMaHakos, B moayne WasnedeHns
BACMETPHYECKAX NPHIHAK0E C NOMOoWRH METOA0E 0DpaboTid CHIHAMDE NPOMCKoGWT NpectpalosaHwe SUo-
METpHHecKorn obpaiya 8 DUOMETDHYECKWE NPHIHAKW {HANPWMED, KONTPONMLHLIE TOUYKKH OTNEYATES Nansua),
opMMpyIolEs NREGCTARNSHWE, NOAXCGALWES GNA NPOUECCa CpaBHeHnA. Kak npasuno, secsonbks Guome-
TPHHECKKE NPMIHAKCE CoDWpaloT 8 BeKTop GHOMETDHYECKWX NpHaHaKos. Ha sxog MoaynA cpasseHnA NocTyna-
BT BEKToR EHOMETDHYECKHY NPMIHAKDE, KOTODLIR CPABHWBANT C HMEIOLWWMCA KOHTROMBHBIM GHOMETDHYECEH M
wabnouomM, MonySeHHLIA DEIYNETAT CPARHEHWA KCNONEIYIOT B MOOYNE NPHHATHA PEWEHWA AR oNpegdengHna
[Hanpumep, © NOMOWED Nopora), COOTEETCTEYET NM NPpedcTaBneHHblil GuomeTprdeckiii obpaiey WMelowe=
MYCA BHOMETDHYECKDMY KONTPOMNEHOMY Watnody. PeayneTaT SaMHcro pelleHia RENAeTCA GMHapHsIM. CooT=
BETCTEYET WK HE COOTBETCTEYET.

B MyNbTUGHOMETEWA BeiOenRKT HECKONLED YPOBHER, Ha KOTODRIX MOKET NDOHCXOOATE obbeguHEHHE:

a) YpoBREHL NPHHATHA DEWEHKA: Ka¥biH INSMEHTapHbIR BHOMETDHYECKWA NPOUECT Ha Bobixode Npeao-
CTABNAEST OyNes peIynsTarT, 3Td peayneTaTe ofbLeqMHAKTCR © NOMOLWLE KOMBAHHDYHLWErD anropuTsa, TAkoro
kak norkmseckde oyicgian «le 1 s, nenonesaya napaseTpel, Tasue Kak NokaiaTend ka4ectea BuomeTpu-
Yeckoro oOpaiua. B KAYECTEE BXOOHEX OaHHEX,

b} ypoREHE PEIYNETATOR CRABHEHHA. KadObiH ANeMeHTapHBIR CHOMETDMYECKKA NPOUECS, K2k NPaBUTD,
NpedocTaBNAST Ha BROOe OOHH MW HECKOMBKD DEWNeTaToR CPaBHEHHR, KOTOPLIE COLEgMHAINTSA B OOWH
PEIYNILTAT CRABHEHHA WNKW OOHO pewenke, B JANsHERWEM CPADHWBAEMOE C NODOTSM NPWHATHE DEWEHnA
CHCTEME,

c) ¥poBEHE BHOMETDHYECKMXY NPUAHAKORE. KaKObIA ANEMEHTAPHBR GHOMETDHYECKMA NPpOoUECs Npeao-
CTABNACT Ha BeXO0E HE00D OHOMETDWYECKWY NEWIHAKOE, KOTOpbBE oORedMHAKITCA B 0gMH Habop DuoMeETpH-
HECKWK MPWIHAKOE MK BEKTORD,

d) ypoaeHt BACMETPHYECEWX ODPAILOE. KER LA ANeMEHTAPHBIA BHOMETPHYECKME NpoUECT NpaaoscTan-
MAET Ha BeXoOe Habop GWoMeTprYeckks 00paIuos, KOTopeie 00LEOHHAIOTCA B OOWH BHOMETDHUYSCKWA 0b-
paseu.

DEbeguHerde Ha YROBHAX a) ¥ D) NporcKognT nocne cpasqedns, obibegryerte Ha YRpoRHAK C) | d)
NPOWCECOWT 00 CpaBHesHA. HecMoTEA Ha To 4To 0fbeddHEHHE BOIMONMHO Ha BCEX YDOBHAR, oObequHeHns
Ha YOOoDHE DUOMETDHHECKKY NPHIHAKOE, HA YPOBHE DEIYNBTATOR CRAEHEHWA W HA YPOBHE NPWHATHA DELEHWA
HCNONEIYT Hanbones YacTo. Ha pucysHEe 3 NpedcTaansts pasniYHse YEOBHK ODLEOWMHEHHA ONA MyNsTH-
MOLaNeHOR cucTeme [7], [$1].
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I

d} OfsaamHeHre Ha ypooie Bromerpidecons aGpasuas

Pucyror 3, nner 2

MNMpumeyYarne —
OAHAM TUoMETDRYaGKAM 0DpazUoM.

Buomerpu4ecedid ofpazey 1 W Buosmetpysecknid obpazay 2 Ha pucyHEe 3 C) moryT BelTe

Ana 0QHOBDEMEHKHDID WK NOCNEN0BATENLEHOMD NONYYe HMA BUGMETpUYEcKoro oboailna uaanekanT tua-
METOMHECKAE NPUIHAKA W CONOCTARNRIT & BUOMETPUHECKMM KOHTDONEHEM Wadnowom. Py, Py 1 Py (CM. pi-
CyHOK 1) OTHOCATCH K pRIYNETATY CRARMEHMA NOCNE CRABHEHAA © BUOMETDUHECKMM KOHTDOMsHEM LWAGM0HM.
Mpouecc oNpegENEHS PEIYNLTATON CRABHEHMA JARMCHT 0T CMCTEMBl 1M HE PACCMATPMEARTCA B HACTOALIEM
cTaufapTe. 3aTeM pEWNsTaTel cpagHeHkA Py, Po 1 Py nocTynasnT a Mogyne obbeguHerina ANA nony4eHna
HTOMOBOMD PeIYNeTata. B MyneTHEACMETDHYECKMY CHCTEMAY 0DLeOHHEHHE MOMET NDOHCKOOWTE HA YDOBHE
NPMHATHA DELIEHMA KN HA YDOEHE PEIYNETATOR COABHEHMA.

4.2 OfwegMHEHWE Ha YPOBRHE NPHHATHA peleHWA

4.2.1 Npoctos 08LegWHEHWE Ha YPOBHE NPHHATHAA DELLIEHWA

O bEQUHEHEE HA YPOBHE NPUHATHA PEWEHWA NPOWUCXOOWT NOCNe TOM, KaKk GNA Kaxgon Guometpude-
CEOMD KOMNOHEHTA BYOET NPHMHATO PELWUSHWE O CPABHEHKM, OCHOBAHHDE Ha GHHADHOM pasyneTaTe (CORNaqeE-
HHUEHECOBNagEHHE ) MOOYNA MPMHATHA PELWEHWA [CM. pUcyHoK 3 a)].

OnA BHoMETRPWHECKHY CHCTEM, COCTORALWWE M3 HeBOoNboro YWcna KOMMOHEHTOR, PEKOMEHOYETCA
NPACEOWTE NOFKYECKWE NOK3IATENW BEX0OHEM JaHHEIM CRABHEHWR, YTOOL Npasina obbequHes e Moo=
HO BBIND BRHpAIATE KEAK NOTHYECKWe DyHKUKEKW, 3HadeHiA ABYE HaWbones 4acTo NoWsMe e Mslx NOrHYeckry
pyHEUrA a1 oIF» gna gaye BNosoR BREEXCAMBIX O3HHEX YOOBHA NPHUHATAA DEWEHMA NPeacTABNE il
B Tabnuue 2.

TaBnuua 2 — 3da4eHus nordsacens yHEumn ells v AN npe obeeorHeEHAr pRWEHAR QN8 DBYE THNOE BHOMBETDM-
HECKHE XEPaKTERHCTIE

P ssne Pascussrive

o 1-@ GuoMeTpuueskon

ann

Zop GHOMETPAYECED R

Feyynetar obwaguHerna i

PEryneTaTt afbegHnasEn

HEPRETE RO THER EARIETEOMCTHER Sl
X X X X
x . x '
- X X *
. . . .
NMpuMEYHAHNE — X — HECOBMNAQEHHE, ¥ — COBNBOSHME.

OnA GHoMETPHYECKHE CHOTEM, MCNONEIYIoWME HECKONBLKD KOMNOHEHTOD, paipaboTaHbl CREMbl MONoCo-
BAHWA b Ka4ECTEE Npapun obbegrHeHnA, HarBonee pacnpoCTPaHEHHEBIM M3 KOTOPRIX ABMNAGTCA NEABKNG M-
Nocosaqda NyTes BonbwdecTea. Norvsecide dyrendE oe 0 oMy AENAKTCA KOHKPETHEIME NPWMEDaRAH
CXEMBI TONOCOBARKA.
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4.2.2 MogudrmunpopaMHoe 06 LegMHEHHE HA YPOBHE NPUHATHA PELLSHWA

4.2.2.1 08chueHHans MoIenNs

OHeeOHHEHWE HA YPOBHE NPUHATAA DELIEHHA OCHOEIRO HA MHOWMBKWOYANLHLIX ONA Koo GHoMeTDH-
wackors obpalla peweddas 0 Qonyoke/Henonyere. CylWecTayIioT 083 BUOa MOgUDMUMPOBaHHEE. O8kRE M-
HEHKE Ha YDORHE NPHHATHAA DEWEHWA. MHOMOYPOBHERDE 00uEIMHEHHE M NOCNe00RATENEH0E 0 beOHHEHME.
B MHOMoYpOBHERGH CHOTEME NDUMEHAINT HACTPAWBAEMEIE NOPOMH, BhlMHCNEHHEBIE G MOMOLWEKD HHOWMBHE YA
HilX DHCMETDHYECKME DEIYNLTATOR COABHEHHE ANS ONPEIeneHMA NoPOoros NPUHATHR peweHda ona obpabor-
KW Apyrdx BUOMETDHMYECcKHMX DadHkx. B NocnegosarensHoi CUCTeME NPUMEHAKT DHECHPOBAHHEBE MOpOor
BrOMETEMUYECHME OD0DaIUoR KOHKPETHOM TUNa GHOMETRMYSCKMY XapakTepucTHK ONA onpenensHns, Tpey-
KITCH M ACNONHUTENHEE GUMOMETpUYECKMe o0pajyk gpyrix TUNOE GMOMETDUYECKMX XADaKTEPUCTIK GNA
MOMHATHA ODWers CHCTEMHON peweris. Cxeme 0DLegnHeHHR Ha YPOBHE NPHHATHA PRWUSHRA ONA Dby
KAJAHHEX BA0R NPHESOEHE HA DUCYHES £,

4 2.2 2 MHoroypoBEHeRaA cHCTEME

Hezagucumo OT TOM, ARMNAETCA NW NPeqhABNeHne O0HOBPEMEHHEM MNH NOCNE00BATENkHbIM, -
IYNsTAT CpagHeHydA Py NocTyNaer Ha Bx00 MHOTOYDOBHEBOR cuCTeMel. CHocTeMa obpafarsisaet peaynstar
CPABMEHMA G YYHETOM YOTAROBNEHHOND Nopora. Ecnk peaynsTaT cpapHeHda NPpoXoaWT KpuTeplilnopor ona
THNA BMOMETPUYECKOR XAPAKTEPUCTHRMA P, . TO HA OCHOBAHWH BLIXOOHBIX OAHHLIX PETYNHPYIOT [MOBBILAKT
WA MOMERI0T) Nopor, HeobXognMER ANA NPOXOKAEHWA THNa SUOMETHMHECKDN KapakTepucTrin Py Ecng
P, HE NpOXOOMT KPWTEPWRAINOPOr ONA TUNa GUOMETDUYECKOR XapakTepucTHed P, T0 H3 OCHOBaHUK Bhbi-
XOAHBIX AAHHBIX CNEO0YET NOBWCHTE NOPOT, HeoBXoaMMEIR ANg TUNa BUOMETPUYEBCKON XapakTepucTukn P,
Mocne oxoxdadma obpaboted Py v chpoca noporoe gna Tuna SuoMeTprudeckoi xapakrepucTiin Py peayis-
TaT cpaBHeHKA P, NOCTYNAET Ha BX0Q CHCTEMBI. AHANCTUYMOC Npouecc NoBTopAeTcA ona P, w P,. MNocne
okoHuaHua obpaboTik THNA GHOMETPUYECKON XADAKTEPUCTHRM P NpHHAMaT CHUHYaTENEHUE prllieHde o
OOnNyCEe' HeaonyCcke,

4.2.2.3 NocneaosartenNsHan cUcTeMa

HeaapucumMo OT TOro. ARNASTCA MM NPeOLABNEHME O0HOBDEMEHHBIM WM NOCAE00BATENEHEIM, NOCHED0-
BATEMNBMBIE CUCTEMBl CCHOBLIBAKTCEA HA DaHHLIX N0 KJEGRHER Mepe ooHore DUoMeTpruseckore obpazua.

Ecnu nepasit SUOMETPUHYECKMR 0bpaiely 48 CoOTRETCTEYET TPeBoBAHKMAN, TO NPOMCEOOHT CLABHEHKE
OCNONHATENEHER GHOMETRHYECKMX 06pasyoB. COMAacHD PUCYHKY 4 pEeayNeTaT CPaBHeHWA P, NucTyNaeT Ha
BNOQ CHCTEME # CPABMWMBAETCA C NOporaM Py . Ecnu pesynsTar cpapHeHHA NpessiWaseT nopor Py, TO nocneay-
KILLEE PEWEHWE NDMHKMAIINT Ha GCHOBaHMK YDPOBHA AOCTOBEQHOCTH DEIYNLTATA [KOTODaA MOWET JABMCETE OT
KaYEcTEa DHMOMETpHEECKoMD obpaaua). EcnK ypopeke GOCTOBEDHOCTH ARMAGTCR SOCTATOMHLIM, TO NPHHAME-
ETCA NONOMWUTENEHOE DELEHAES 0 AonNyCcke. ECNY peayneTaT coaEHeHMA Py HE NpeBRWAasT Nopor Wik Npesk-
LWAET, HO OKA3MBARTCA HeOOCTATONHS OOCTOREPHEM, TO NOCNEACEATENEHAA CUCTEMA UCMHONLIYET Pe3ynETaT
cpaeHeHuA P,. [anHei npouecc NoBTOPAGTCA ANA peynsTaTos cpasHedus P, n P, B nocnegoBarenkHelx
CHUCTEMAX MOTYT HE MCNONEIOBATLCR PEIVABTATE CpaBHeHMA Py i Py, ecnin peaynsTar cpasgHedus Py npesk-
LWAET NOPOT M HMEET QOCTATOYHBIA YROBEH: DOCTOEEDHOCTH.

4.3 O6beanHeEHME HA YPOBHE PE3YNLTATOR CRABHEHMA

4.3.1 OBwme nonoMeHHA

Mpk ob0begMHEHAR Ha YPOBHE pRaynbTaToE CLaBHEHWA Kamgan CWCTEMa NpedccTaBnAeT pesyneTar
CPABHEHWA BEXTOPa DHOMETDHYECKMX NPWIHAKOR W BEKTOpa OHMOMETPHYECKSND KOHTRONEHOrD Wwabnowa. Oau-
HBlE DEIYNETATE COAEHEHWA B JankEHERLEM MOTYT OblTe KOMBMHADORAHE! C LENEN NOBLILUEHHR feKTHE-
HOCTA CRABHEHMA.

C TeopeTHYECKOR TOHKW apeHds DUOMETDUYECKHE NPOUStChl MOMYT DTk KOMOHHHDOBIHHLIMKA ONA ra-
PAHTHPOBAHHOID NOBILEHWA 3PHeETHBHOCTH CpaaHeHkA. PeaynbTaTel COaBHEHHA NoBoro KonW4YecTea Npo-
LECCOB MOryT ObiTh CEOMSKHWDOBAHE! TAKMM GBpaiotd, 4TO MyNeTHEMOMETDHYECKAA KOMBMHALWA (B CoeOHEM)
ByOeT He xy#e, YeM NyYlUKiA na OTOeNbHEK BUoMeTprYeckuy npoueccos. OCHOBHOA 330348l SRNSETCA Npa-
BUNEHER BROOD MeToaa KOMOWHWDOBAHKA NaHHEIX W NOBEILLEHWA 2GQdEKTHBHOCTIA CRABHEHHA.

ANTopuUTM QeRcTedi ANA KoMEMHALKWY DEaYNETATOE CRaBHEHKE B MyNeTHEMOMETPHYSCHEA CHCTEME O0N-
AEH COOTREETCTROBATE XOTR Gk OBYM OCHOBOMONATAWWKWM Npapdnas. Bo-nepawix, kamiuid GHOMETDHYECKHA
MpoUecs JOoMEeH NPeaocTaEHTE PEIYTLTAT CPABHEHKA, @ HE OOHOIHAYHOS PELIEHWE O OONYCKEHENoNyCKE, W
NEQERATE 8o MyNLTHOMOMETpHHECKOMY CymMMaTopy. Bo-RTopelx, BLE 00 HEYaNa IKCANYATALKK MyneTruo-
METPUHECKOMY CYMMaTODRY SGOMMHE OeiTe NEpEAaHE TEXHHHECKWE XAPaKTEPHUCTHNY (TAKWE KaKk pacnpaisne-
HWA PEIYNLTATOR COABHEHWA] KaMO0TD BUOMETRHMYECKOND NEOUEcca B yoTaHoBNaHHoR dopMe (M © AoCTaTouY:
HH XapakTepraaniaid).
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Kak cucTema SHOMETPUYRCKON Beprdikadu (1:1), Tak 1 cHCTEMa DHOMETDUYSCKDR MOSHTGIMED LMK
(1:M) nognepsypanT olBECUHEHME Ha YRORHE PEAYNETATOR cpagHeHMA. DOHEKD CHCTEME! MAEHTHOW KA LMK
TAKKE MOMYT MHTEMDHPOBATE DOCTYIHYD MHQODMALKIS HA YLOBHE DAHMOS (4TO ABNASTCR GOoOpMOR YDROBHA
peayNeTaTOR COARHENWA C MHOMECTECM PEIVNETATOR CPABHEHMA WNH DUOMETPUYECKMMH NDHIHAKAMK, OC-
HOBAHHEMA HA pEIYNETATAX CoaBHEHMA). B cheTemax MagHTHHHEAUMH Wadnod BuoMeTpuYeckaro obpaaua
CRABMUBANT C WAaBNoHaMKM 13 63tk JaHMbix, B pEayNeTaTe Yero obpasyeTcR pAd peayNeTATOR CRABMEMMA.
B [23] onvcads TPW MeTefa obbedHHEHWA DaHMoR, YOTAHORNEHHBIY PajHeiMK KOMMaparoparmy. B merooe
BRICLUEID PAHra NP obpaboTke pasHeMK KOMNAPATOPAMM KANO0MY BOIMOMHOMY COBNANESHMK NOMWCEANBAKT
BRICLUMA [MaKCHMANEHBIAY padr. My NpUaeaeHian K DaHUpoBaHHoN NOCNenseaTeNsHOCTH NPMBAIKA HADYLLa-
KOTCH, 8 MTOROBO0E DELIEHWE NRUHUMAKT Ha OCHORE 0DLeAMHEHHEIX panroe. B metoge noacueta Bopoa npe-
MEHASTCA CYMMa DAHME, HAIHAYEHHAA KHOMBAOYANLHLIMA KOMNADATORaME GNA NogcYeTa 0fbeqMHEHHOM
pavra. MeTog NorMcTAYEckoi perpecckin AENAeTCA 0BolWweHHeM MeToooM noac4eTa bopoa, Korga nogcym-
ThIBAWT CYMMY WHOWBAOYANEHEX PAHIOE C NPHCE0EHHEIM BECOBRIM KOIhDHUHMeHTOM, 3 BRCa ONpedenanT C
MOMOLED NOTMCTHYECKON DerpaccHm.

4.3.2 HopMmanviauua pelynsLTaTon cpaBHeHMA

Mpl NpAMEHERKA METO0A HODMANWAALWA PEIVNLETATOR CPABMEHMA OCYWRCTRNAKT NoONLITEY pacnomo-
WHTE DEAVNETAT CPABHEHMA KaMOoro DUOMETPHYECKOrD NEouacta B oSwel obnacTh. HekoTopee Nogxosl
OCHOBAHEI Ha nemue Helimada — Mupooda © ynpowedses Npeqnonose . Hanprseo, npreasieine pe-
AYNETATOR CPABHAHMA K OTHOWEHWAM NPARNonoaoSna NOIBONAST KOMBUHMPOBATE MX MYTEM YMHOEE KA NDH
YCNOBWK NPegnonoEesus 0 He3aeucuMocT. Aoyrie nogxodsl MoryT BelTe OCHOBAHLI HA HIMEHEHMH MHBIX
CTATMCTHYECKMY KPUTEDMER PACNPEAENEHWA DEIYNLTATOR COABHE K.

MaparMeTpil, NPAMEHASMEE NPM HOPMANKMAIALKA, MOTYT GRTE ONPeneEneds C NOMOWEK YOTAHORMNEH-
HOR 0DYYAKDLWEN NoOCNedoeaTeNsHOCTH MMM OCHOBAHRLl HA TEEYIWEM BEKTOPE CUOMETDHYSCKMYE NDUIHAKOE.
BHUYMCNEHHAA XAPAKTEPUCTHES MOMET OTHOCHTRCA TONLES B «0USHOYHEIM PEAYNIETATAM CRABHEHWA: Balp-
BhlX XAPAKTEPHUCTHE BBOpKI. HopManuaaywa pesyneTatob COARHEHHA CEAIAMA C ODLEORHEHNEM HE YDOR-
HE PEIYNETATOR COABHEHMA, TaK KaKk OHa BNHAST Ha cnocol KoMBMHWDOBAHKA DEIYNETATOR COABHEHWA M
TC, KK OHH HHTEDNPETADYIOTCA B TEDMHHAX IKCNNYATALWMOHHEX XApakTepucTUE DUOMETDHYECKOH CHETEME
cornacko [22]:

a) peayNeTaTkl CPADHEHWA HA BRIXODE OTAENLHEIX KOMNADATODOE MOTYT GhiTe HEOOHOPOOHLIMI. Hanpu-
MEQ, H3 BnIXOOE OOHOMD KOMNADATODS OKAMETCH WIMEPEHHE DAINWYMA, 3 HA BeXO0Ee OPYTOrS — HiMEepaHue
CXOMECTH,

D) BRIXOOMBIE OAHHEE OTOSNEHEIX KOMMADATOROE MOMYT HAXOOWTECA HE HA OOHOA YHCNOBOR Weane [(He
B 0OHOW oEnacTH}

C) pEIYNETATE CPABHEHWA HA BBIXO0E KOMOADATOLOR MOMYT HMETE DAINWYHOE CTATHCTHUYECKOE RACTpe-
OEeHMe,

Mo 3TUM NPHYMEHAM PEIYIETATE CRABHEHMA, KAK NPARAWNO, HODMANWIYCTCA B obwyk 0fnacTs go ofk-
EOMHEHHA. Ha pUCYHKE 3 Aot paskeHa cxema odwelMHEHHA Ha YPORHE DE3YNETATOR ChaBHeHHA Ana obpabor-
K 0By BACMETPUHECKMY OBPAILOR C YYETOM HODMANAIALMA.

i

PucyHok § — Crpyerypa ofeaiMHEHMA HA YDOEHE pEIyneTETIE CREABHEHWMA
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B Tatnuue 3 npreeiere 000aHaqe Ma, HCNonNkayenele Takge B Tabnuue 4.

B TaBndue 4 npMBageHs Hanbonee pacnpocTRaHEHHbLIE METOSE HOPMANHIAUWY peayNLTaToR CoaaHe-
HIAA. HEROTODLIE METOOL OLEOMHERNA HENOCPEOCTRSHHS MCNONBLIYIIT YHELKK MNOTHOCTH pacnpagengHna
pepoaTHoCTER (DMPE) 1 TpebyioT NpUMEHEHKA METOOO0E HOPMaNK3aUWMd. B HexoTopex chydanx SMPE npe-
MEHAIDT ANS NPE0GEaI0EaHKA WCKOOHEIX PEIYNLTATOR CpaBHeHHa HenocpegcTeeHHs B B, 470 npreogwT,
TakkM oDpadns, K NPAUHATAID peleHEA Bes HeoSxoQuMocTi NEPEHECE KR KCXOaMBIX PEIYIETATOR CRABHEHKA
B HOPMMpOBaHHYKD CBNacTe IHEYEHWA NEW NOMOLLH HOPMAanNW3aLnH.
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TaGnwua 3 — OGoasaverns, KCNONEIYEMEE B hopMyNax HOPKRENKAEUAK DE3YNETATOR CRABHEHWA
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CroHsanus mainuLs 4
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Fl.m_E-pE-umHE- 5= D-5‘|_Tah"".':|.5 —Biean 1820 | +1] Shear: | B OSHHOM METOOE WCTOMNE-
CENE TAHMEHG ] IYETCA CPEOHES ZHHYEHHE
(Tahn) 0l wamedesne  pacnpene-
nexddA  npeobpazosaHHEs
DaHHex. MeTtog npegno-
naraet crabuneHocTe oho-
Vi PECTIDEIEMEHIEA MO BEi-

BopwKan
AOENTHBHEI [t ) C; LaHHEIR METOO Npeanona-
(a0 B2 . .!.Tan.-" Tam =5} w, TEET HEMWHERHOGTE, BRITH-
a) Gueeanpa- aD ( AL yzer B oebn Tpw MmeETona
THHHEIA (0] 10+ i 1=y —CL By =€ ) 4= L _ ¢ |Monendposanie, npeano-
5 | naraer crafunesocts obo-
} i A4 | ¥ pECNDESENEHIR MO BE-

b) noreecarA Nap = — B =— | bopxam.

e W © | npp — noxazaTtents agan-
|:]. HEAOPET H4Y- : THEHOE HOPMANMISELLHA,
HbIA — JHHEH- _.-,fm. [ - [L L 1] Appy — NOKAZATEMNE HOp-
HBIR — HEARpa- c 2 MArMIauMe Apy  Monone-
THUHBIA [DLE) ) o e AOBAHHN METOOA MHHWMY-

Moo =1Mwm: | C =7 1= Tam *—'-i*':'; MS-MEECHMYMAE:
’ £ — LUEHTE NEperpLITHR
w | W 1| W ' PEIYNETETOE  CPEEHEHNE
SREr 1'“'?1”‘-1'# C=7 F Mum "'EE__ NOANHHHEX ML W #Camo-
IBEHLEEY;
W — LUMIKHE NERERpeITHR;
A — MAENEA BENWHHHE
{0.01 no [B2])
BuomeTprqe- F FJ'F‘E & PDF%; | Maton npagponaraer ora-
CHHiE koEhoe- ! FDF OHNEHOCTE OboMx pacnpa-
LMEHT YOANEHAA | pne P — apagedss PDFY npue peaynetate cpasHedws S AEfEHAR N0 BelBopianm
NPOTHE #CEMO- g.IL FOE = !
uaEy (BGI) sf AHAYEHNE MM PESYNETETE CHEBHEHWR 5,
: . i
BioARI S =FAR hor = prgyniTaT coadizHun FOF hieTog npegnonarasT cra-
OMNEHOCTE  PECHEBOSnE-
HWA SCAMOSEEHLIEER
Merog nogoqeTa N — panr {35). Panr BeTan NPUMEHRHIT TOML-
Bopna KO Mpw cpaaHaHnn 1M
b rae N — YMCcRo ansTapHETHE L b
Mpurmedardne — B rabnaus npegcTasnaqs 088 TANA METOOA HOPMENM2a0HA: 1 — aTtod, npeoSpasy iy
NAPEMET Pl PACTONDEEHMA W MAGWTA0a PacnpasengHEA DEayNsTaTOE CPEEHEHNA, W 2 — METOM, ONPEOEMAKNYHA ToNk-
KO CONACTE MEpEKPEITHA PEIYNETATOE CPABHEHMA NOGTAHHER ML A fcaMozeadueas. Tanam obpaaon, matoge MM, no-
kazaranA £, MAD » Tahn orHocRTeA K many 1. a matoge: Q0 0 QLD & many 2, OBbMH0 METOS THNE 2 NPUMEHRDT NOCHE
HENONEI0BAHHA OQHOM W3 MaTopoe Taea 1 [B2).

4.3.3 MeTogkl 0bbLogMHEHWA PEIYNLTATOR CPABHEHWA

Ecni BeIX0OHEMY OAHHEMA OTOENsHEX DUO0METDAYECKHE CUCTEM CPARHEHMA ABRNAKTCA HaBop BO3-
MORHBIX COBMNA0SHMA, 3 TAKNE CTENEHE KAYECTED Kanaord CoBNagesHMa (peiynNeTaT CPABHEHMA), MHTErpaLMA
MOET GblTh BRINONHEHA Ha YPOBME PEAYNETATOR CpaaHe A, Jansyio MHTEMDanuD TAKHE HaikiBaioT obkenH-
HEHHEM HA YOOBRHE XADAKTEDACTHE WM Ha ypoRde Jopapus. PeayneTar cpagHeqda Ha BRX0OE, NONyYeH bR
C KOMMAPATORa, COOMMT Handanee nrongy WHDODMALKKD O BXOOH0M SHOMETpHUYeCKOM 0Bpasue, Ho He
BENICMAET B Ce8A MHDODMALMI0 KA YDORHE GHOMETDUYSCKHX NPUIHAKO0E M JaT49MEcD. Kpome TOro, npowe no-
NYYUTE OOCTYN WM KOMOMHMPORETE PRIAYNETATE COABHEHNA, NDEOCTARNEHHLIE HECKOMEKNMH DATMAYHBLIR KOM-
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naparopamid. BenefcTede ITOM WHTErpaU e JaHHbIX Ha YPOBHE PEIYNETATOR CPABHEHKA ABNASTCA Hanbones
PACNPOCTRAHEHHEIM NOOXGO0M B MyTNLTHMOOANbHbIX GHoMETERHYECKMX cucTemax. B Tabnuue 5 npMBageHi
OCHOBHEE MPHHLWNE HECKOMLEWE METCO0E OBbEIMHEHWA W COOTEETCTEYIOWMWE JaHHLE, XApaKkTenHIyHiLneE
2P EETHEHOCTE COABHEHIA,

n PHMEYdHWHE — 1o CNpaeennien TONLED B TOM CAYHa48. BCM DaHr wiArM PEIYMLTAT CPABHEHNR O0CTYNHbI
ANA 208K EI"HJ’METP‘II'IHHL'.MK KDHTPONEHELR LIJE.E.I'!DHI:IE-. MPRCYTCTEYHOLWHX B HEE‘DFG BOAMOHL COBMAOEHIH, NEESOCTaE-
NEHHEIX Eas0bIk aNMOpET RO

B crydas CHOMETPHYECKoR BepWgHEaLMH NPUMEHAKRT JBa MeToqa obbedMHEHKE HA YPOBHE PEIvNeTa-
ToR cpagHenna. OOuH 3aKMioYaeTeA B TRakToBKE 0bkEAMHEHMA KaK 33034k KNaccydgmrikauxi, BTopol — Kak
agadqn kosbrsauma [32], [35]. Npr knacckdrEauMoHHOM METOOE BEKTOR BHOMETDHYECEMK MPWUAHAKDE Cod-
OAETCA © NOMOWBN BIXOOHBIX DEIYNETATOR CPABHEHWA, NOMYyHeHHBIE C OTOeNbHElY KOMNARaTopos. JaTam
BEKTOP BHOMETDHUYECKHE NPWIHAKOE OTHOCAT K OOHOMY W3 OBYX KNACCOB! «00NYyCKs [(NOSNAHHOE NALUD) WA
s HEQONYCK: {(«CaMoIEaneUy» ). KnaccHpukarop, MCNoNsIvEMElR B 3THY UENAX (HANDWMED, JepeBs NpHHATHA
PELWEHWE, HEADOHHAA CETE, METOO ONOPHEIX BEKTOPOB, METOD K-ONHeailuws coceaen, aHCamtne De LU ak WM
OEpEELEE W TaK Janea), NoIB0NAET ONPedeniTe paillendAowyss NOaeExHOCTE, HEJABMCHMO oT cnocoba coa-
OaHuA BeKTopa DHOMeTDHYSCKHX NpUanakoe [B], [64]. [63]. BoneacTere 2Tor BeXOOHBIE pEIYNETATE Cpap-
HEHWA PA3HEIX THNOB GHOMETDHYECKAX XaPakTeDHCTHE MOMYT BhiTe HEOQHOPOOHLIBK [CTEMEHE PAINWYKA WK
CXOMECTH, PaTHbe 0GNacTH YHCNOBED IHFYSHWA M Tak ganee), | g0 WX NpeJocTagneHkus KnacckidusaTopy
obpabotka e TpebyercA. MpW KOMOHHAUWOHHOM METOOEe OTAENbHEE DeIYNETaTkl CPaBHEHHA OGuEOHHRIOT
GNA CO30aHMA BEMHOTD CEANAPHOTD PE3YNLTATA CPARHEHWA, KOTOPERN BNOCNEACTEMM NOWBMEHAKDT GINA TPUHA-
THA OHOHYATENEHONS pewenka [38]. Ona obecnedensa 0fbeqMHeHWA PEIYNLTATOR COABHEHWA DPAIHER THMNOD
BACMETDUYECKHE XAPAKTE PUCTHE DE3yNETaTel CPaBHeHka elye 00 obbLeOMHeHnA, B CNy4as HeoBxogrusocTw,
MOTYT DLiTE NEpeRefets B oblWyin obNacTe. 370 JERCTEHE HAILIBAATCH HODMaNWIaUWed peIynLTaTos cpap-
HEHKA (oM. 2.3.2 1 [27]

Mpo ENaccidvKaUMOHHOM METOOE MPUMEHSIDT CXEMY MOOYNA 00LegHHeHHa 0N NoKCKa ONTHMank-
HOMD KnaccHivkaTopa onA pasgeneHda NoNsIosaTansd Ha JBa KNacca. NoANKHHE ML ¥ «CaMoIBaHUEs” .
Ona atoro kKnacckiduEaTop onpeqendsT Jee 0SnacTv NPpHHATHA PEWEHMA B NDOCTPAHCTES BEKTORA GHOME-
TPWHECKHX NDMIHAKDE. NEpBEYH: — GNA KNActa NOONHHHLIX NHY W BTORYS — QNS KNacca «CamMolBaHuess.
Oaudeie obnacTi oT4enNexs Opyr OT gpyra pasgensklel NoBepxXHOCTRD, HOopMa KOToPoH JonkHa OeiTe
CNTHMH3MDOBAHA B NPOLECces paspaboTed CRemMbl MOayNA obbegd HEHMA. Pasnenawilan NoBepEHOCTE kMO=
WET HMETE PaiHyil DOPMY B 33BACHMOCTH OT CNOMHOCTH @ XapakTepa pacnpegensHya Jeyx knaccos. Oua
MOHET BLITe NPOCTOR [HANPWMED, NHHHA B NMAHEAHBIX AUCKPHUMAHAHTHBEE yHEUMAX) HNd Bonee cnomsHon
[HANPHMED, KAK B MHOTMCCNOHHEY HERPOHHLIX CETAX W METOJAX ONOpHbIX BEXTOpPOSE), Pasgenfiowxwe no-
BEQXHOCTH MOMYT GbTe ONPEOeneHsl CTATHCTHYECKMMKA METOJAMKE, HANPWUMED METOOOM OTHOLWEHWA Npas-
pgonogobna Hedmana — Mupcoxa. HeaaBkckMo o7 BelSpaHHorn MeTogda oCHOBHAA UEeNE 3akKnioHaeTcs B
HaxmsdeHHK PalgeEnAowyy NOBEPEHOCTER, YIYHWamLnG NPouecs knaccirraurn AnA cooTRETCTEY ML
MEMOREHA R,

HomMBnHaUWoHHBE METOOLI NDEOCTABNANT CobOR NPOCTRE W 30EEKTHBHRE METOOL GHOMETDHUYECKOMD
COLEOHHERMA B TOM CNydae, SCnd peiynsTaTe COaEHEHHA OOHOPOOMEl WKW MOMYT ObiTh HOPMANWIWPOEAHE.
MmeHHD 1Ma-3a NpocToTel W 20EeKTHEBHOCTH KOMOMHAUWOHHEIE METOdR ABRMAKTCA OOHHMIK K3 Hanbonee 4a-
CTO NPMMEHASMEX METOOOD B MYyNETHOAOMETOHHECKHY CHCTEMAX. TEODETHYECKAR CTRYETYRE KOMOHALIAOHH X
knacoudrkaropos KutTnepa [38] onvceBEaeT Hanwbones pacnpocTRaHeHHBEE METOOLE NPOMABEOEHHE, CyMMY,
MAKCHIYI, MAHAMYI, yepeOieHne. KawOblit W3 3TWX MEeTOO08 WCNONbEIYET NPOCTEIE KW OCHOBAHHLIE Ha NPaBK-
nay, apudsieTHYECKKE JERCTREWA ONA KOMOHHWPOBAHKWA PEIyNLTATEH CPABHEHWA HECKOMNBEKHE HCTOUHKECE, Jawu-
HEHE METOOE NOIBONAKT NEPUCAAMBATE BEC peayneTaty(am) cpaaxedid [1]. Npr Hanwquys SoneEWono KoNK4ecTaa
HHDOPMALWK O PECNDE0ETEHMM PEIYNILTATOR CRaBHEHKA NPKMEHAICT DaRECOBCKME CTATUCTHYECKHE BEYHCE-
HHA NP KOMEMHHECBaHMK DeayNLTATOR CREBHEHWA DAINKYHBIX KOMNApaTopon cornacHo [3]. B gaHHsx seTonax
YUMTHBISTCA GUEHIHHAA TOYHOCTE OTOEMLHEIX KNAcCHpUKaTopoR B npoyecce obbeguHenin. B obwes cnyyas
Npoyecs 0BLE0WHEHHA CUWTAMT BeINONHEHHEM N0 Bakecy, 8CNK WMESTCA GOCTATOYHD JaHHLIX ANA ObyHeHWA.
P(3|G) u P (5]l) oboaHadaloT NNOTHOCTH BEPOATHOCTH pacnpenaneaiitA PeIyNETaTa CPABHEHNR 5 (COOTBETCTRY-
IOWErD i MOOANEHOCTH), MCXOOA M3 NPenonoseEHdd aNognMHHOE LoD W (CaM0aBaHeEYr COOTBETCTEOHHO.
Mpeocron knacckdgmkarop Bakeca (MKE) NnpMHMMaET peleHrne o COBNaJEHHH/ HECOBNAIEHMH, OCHOBRIBARCE Ha
ancCTEpUOpHEIX NNOTHOCTAX BEPOATHOCTER P{G|S,, 5,, ... S, v Pll[S,, 5;, ..., 5y ) TIpK HEQOCTATHE OaHHBLIX
AnA ofy4eHds (DeIyNbTaTkl CRARHEHHA NOONWHHON NHEE W «CaMcIBaHua s COBMAAAMKT) NPAEKNLHD OUEHHTE
NACTHOCTE COBMECTHOMD DACTPEgeneHUA, BENYa Ny B Ce0f HECKONELD THNOE XapakTEpHCTHE, HEROIMOMHO.
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Tarwss 0DpaI0M, ANOCTELHODHAR BEPOATHOCTE MOMET DbiTe OUEHEHS NO NPOMABEOEHMID OTAENLHE NNOTHD-
CTe# BEPOATHOCTH, To 8cTe P{G|S,, 5,. ..., S,) = TIPLS|GI n Pil|S,, S,. ....5y) = TIP{S ).

Tatbnvua 5— MNpumeps MaTtoool CEbS0MHEHNA DEIYNETATOE CPABHEHNR

- BagMyne OERATHHAHNN TpaGyem st LAHHEE SADARTEPUIALMN
h PEAYLTATON CRABHEHME o -
4 He PDFG PCF CER ""E' W MepcoEanbHa e

Mpoctas cyrama :):'u =1.N}5
MEHARANEHBIR DEIYNETET CRABHEHIA mim(J = 1. N}S]
MascureansHeli peayneTaT CRanHeHIR maxii =1..NIS;
BasUMBaHNE KOMNENETODOM Yli=1.NWS; o
Bapewnaanme somMnapatopos o obs- Eu =1, . MNJWS] a o
aauHeHran PMPEB ans NnpUHATEA pa-
LEHKHA N [B4]
BapswKeane nonsL3osatanam E_|.i =T.M| WI'SI’. o
BapslweHHOE ApOH3ESNSHAS [1li=1.Mws o
CysiMa BEPOATHOCTEN NOQNMHHEIX Meu }:I'J & 1..3‘4:?_15 a
Cymna BEPOATHOCTEN (CAMOISaHUSE }:u i= ‘E-..H]F‘IS o
Mponizsnese BEPOATHOCTEN NOODNHH- ﬂ |r= 1..."‘«1::_-',1E a
HLIX U !
MNpivizsnesds BEPOATHOCTEA sCamo- nuju' =1 N-F'| o
IBAHUESN B
BGI [60, 61] [1li=1..NBG, a o
CHoweHre npaggonogodua na [51] FDF/POF, a o
k-Enrisamum s cotagan — a
AapsEes NPHHATHR DELLIEHWA = a
CnopHLe BEETORE — a
AHAMHI JUCEPAMEAHEHTE — a
HedposHan cete - a

Mpusmesanue — B rafmge wonone3ceaqHs cRagyowme 0B02HSHEHHA W COKPALEHMRA:

{— it DMOMETEHSSCHAR DEIYVNETAT CPABHEHNR;

H — 4MCno BX0OHBE OSHHE 00bEOMHEHNR;

5] — i HOPMANMZOBAHHEIR DEIYNSTAT CRASHEHWA;

W, — i sacoscd roadubuurenT komMNaparopa.

W' — it BEcoBOR KoathhMUMEHT NONE30RaTENs;

W' — st BecoB0R soatdimumeHT kounaparopa B cny-ae obagusesna DIPE;

BGI — Owometpusackdit Ko=HiMUMEHT YOUNEHWR NPAOTAE HCaMOIBaHLEES,

FOF 3 — ©MPE sepoATHOCTER DESYNETATOE CPSEHEHHR NOONMHHER NAL 08 EERO00 PAZMEpHOCTH,
PDF| — @MPE poaynkTatos cpasHeHnn ECaMOISaRUens 0NR KEma00 PaamepHooTi,

EER — ypoBEHE DABHOR BEPORTHOCTH olwHBo;

Vio— M pammepHbIi 2akTop pRayneETaToe CREBHEHWA NOQMMHHER Ned, [58 N — Y4CA0 MOOEMSHOCTER,
Vi — N paaMeEpHER BEXTOD PEIYNSTATOR CPABHEHKA CAMOABAHUES, 108 N — YHCN0 MOSANeHOCTER:

l_"E . — axaqande PDF; npur peaynsrarte cpaskasms S

5::|E ' — akaueHne FOFI npu pasynsTaTe cpasHeHs =
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4.4 OfweguHeHHe Ha YPOBHE GHOMETPHYECKHX NpHIHAKOB

Mpw KOMEMHMPOBAHKI HA YPOBHE BHOMETDMYECKMN NDMIHAKOE 0DLeOHHEHWE BUOMETDHYECKMK BaHHbIX
NPoRCKOOWT NOCNE MABNEYEHKA DHOMETPHYECKHE NPHIHAKDE O0 CcpaeHeHKA [, pucyHok 3 ©)]. Cywectay-
WT HECKONbED Cnocobon KoMOMHUDOEEHWMA DUOMETDWHECKKE NpHaHakos. Hanbonee NpocToR JaknK-asTcA B
obbeauHeH BRETORCE BHOMETPMYECKHE NPUAHAKCE (MMM HADopos BHUOMETPUYECKWE NPUIHAKOD, SCM HET
CEPRITON BAAMMOCEAIN) M B NDUMEHEHWA METOOA KNACCUPHKAUMK DUOMETDMYECKMY NPHIHAK0D K 00k e 0 MHEH-
HOMY BEKTORY NpWMaHaxKoB. B HekoTopkx CNy4anx NpMMeHEHRe obbeqMHEHHA Ha YPOBHE GHOMETRNYECKMXY
npuadakcs Gonee xpOeKTHRHD, YeM NEMMEHEHME ODLE0MHEHHS Ha YDOBHE pPEIYNETATOR CRABHEHKA, OHO
ochecnedMBaeT yNyYWeHHe ODWEE JKCNNYATALKOHHEY XapakTepdcTie. Korna BHOMeTpHYSCsME NpHUaHaky B
MYMNeTHOUOMETRMA He ABMNAITCA HEIABMCHMBIMIK, YAaYHoe OTLEOMHEHME HA YDPOBHE NPHAHIKOR MNOIBONAET
B HEROTODLIN CNY4YAAX WCNONLI08aTeE JAEMCHMOCTI Gonee Nono, Y4em o0LeguHEHWe HA YPORHE PETyNLTa-
TOR CcpapHedwa. Hopmanuaau o GHOMETDUYECKMX NPHIHAKOE O0bLIMHO WMCNONLIVIOT nepel obfbeaMHeHeM
BELLECTEEHHEN DHOMETDHNYECKMX NDUIHAK0E (OCoDEHHD B CNy4Has COBOMHEHHA DHOMETDUHECKHE NDHIHAKDSR ).
Conako & cnydae o0uedWHEHHA OB0MYHLX BHOMETDHYECKHX NDWIHAKOE HODMANWIALKMA SHOMETRHYECHMY
NPWMAHAKOE HE WCNONEIYETCA. 3TO NOIBONAST O0CTHYE Nydwel oDweR NpouaInoauTensHoCcTH. Ha npaktuke
OObeaMHEHUE HA OAHHOM YPORHE CIIORHO PEANWIOBATE N0 HECKOMNLKAM NPMHUHAM!

= BEKTOPE: DMOMETDUYECKMX NDHIHAKOE HECKOMNEKMK THROE BMOMETDHYECKMX XApaKTEPMCTHE MOMYT DkiTh
HECOBMECTHMEIMK (HANDHMED, MHOHECTED KOHTROMBHBE TOYEK NANLUEE W COGCTEeMHLIE KOMDOMLMEHTE
HaoBoaKEHHA ndua);

- B3AMMOOTHOLEHHA ME¥IY NOCCTOAaHCTEAMK NPUIHAKOE PadHBX DUOMETDHYECKMY CHCTEM MOMYT DbiTh
HEWABECTHE

« COROMHEHME ORYX BEKTOPOR DHMOMETPUHECKME NPHUIHAKOR MOKET B UTOTE NPOMIBECT BEKTOD NpMaHa-
KOR BONbUWOoR paiMepHoOCTH, YT0 NEPMECAWT K cNPOKNATHIOS DAIMEDHOCTH,

- MOET NoHadoDUTeCA Bones CNOMHLIA KOMRapaTop ANA padoTe ¢ 0GbeaMHEHHLIM BERTOEOM BHoMe-
TPHYECKKME NpHaIHaKos 8 COOTRETCTEMH C [55).

HecMoTpA Ha JaHHEE CNOEHOCTH, 0GLeOHHEHHE HA YPOBHE DHUOMETPUYECKKE NMPHAHAKOR GENG OCy-
WECTRNEHO B paiHelx yonobuax. B [3] npueeneko onucanye obbedMHEHHA Ha ypoaHE DUOMETDHYECKMX NpH=
IHAKOE THNOE GHOMETDHYSCEHX XApPaKTEDHCTHE NMWLa W yXa, 4T0 RENAETCA CBMOETENECTEOM IHaYTaNbHBbIX
YAYHIWEHAA npodasoduTensHocTi. B [41] npreeged cnocod 0GueMHEHHA OTREYaTEA NAaJoHHE W NoWMAIHaKoS
FECMETDMA KMCTH DY OOHOMS YeroBeka ONA YNYYWeHHMA Npouecca coapiednd. JdadHse, NpHBegeHHLIe B
aTvx paboTax, AOKAILBACT, YTO ODLEIMHEHWE Ha YDOBHME PEIYNETATOR COABHeHHA adberTreHee obkeamM-
HEHWA Ha YpOoBHE BHOMETDWYecKHy NpuaHaxkon. OgHako a [55] npHeegeHo ondcaHde oibeguHedna THNoS
BHOMETRWYECKWK XADAKTERHMCTAE AWLUA W yXa NONbI0ORATENA (MyNeTHBMOMETPMYECKaA CHCTEMA) HADABHE G
kaHanamk B, G, B vaobpaxeqqa NMUa None3cpaTtend (MynesTHOATHHEOBSR CHCTEMA) Ha ypoRHe BHOMETDM-
YECKMY NDMIHAKOE C AOKAIATENECTHOM TOMD, Y70 CxeMa BpbBopa DUOMETDHUYECKHE NDHUIHAKOE MOMET DbiTh
HEODXOOWMONA ONA YNYWEHKS NPOUECca CLPABHMEHHA HA JaHHOM YpoaHe, Taxus ofpasoMm, ona ofkLaauHeHKua
OAHHEX Ha YypoBHE BHOMETDHYECKMX NPWAMAKOR TPEEYETCR NPUMEHEHWE COOTREETCTRYIUEH CHEMbl BuIDOpa
BUOMETRUHECKIAX NPNAHaKOR.

BHOMETDHYECKHE MPHIHAKA MOMHO KOMOWHWEORATE BOnee CNOoMHBM cnocobos Ha ypoRHEe anropuT-
MOB NYTEM COBMECTHON PETMCTRAUMM. BONLIWIWMHCTED ANMOPWTMOR WIANSYSHMA DHUOMETDMYECEUE NPHIHaKon
TREBYIOT NOKANWIALKA OPHEHTHPOE OMA COIOAHMA OBWER CUCTeMBl KOODOWHAT ON8 WABNEYeHna BHUomMaTDH-
YECKMX NPUIHAKOE. B MyNeTHOMOMET DAYECKME CHCTEMAN OTOEMNEHEIE KOMIOHEHTE! MOMYT ODMEHHBATECA OpKH-
BHTUDAMA WK NOATEDKWBATE WX WIBMNEHEHWE Ha BIAWMHON OCHOBE. ITOT METOH, HaikiBREMEIR COBMECTHON
PEFMCTRALMERN, ABNRETCA QOHOH KA hopk KOMOWHMDCRAHKA HA YPOBHE DHOMETDHMYECKHY NpMaHakos. Hanps-
MER, aNfODKTK DACTOAHABAHWA NHLA MOXET NPEIOCTARMTE GaHHBIE O NONOMEHIXKA TNAA ANA aNfopUTMa pac-
MNOIHABAHAA PADYHHOA ODONOYEA MNAala, UMW SPUEHTHPE MyDHHE B CHCTEMAX PACNOAHABAHKE TPEXMEDHOMD
HI0BDAREHHA WU MOMYT BT NDUMEHEHE! 4NA MCNPABMEHKA NONOREHWA NHUA Ha W30GDAMEHHAN TEKCTY k.

5 [laHHble XapakTepM3aUuMi ANA MyNbTHBMOMETPUYECKHX CHCTEM

51 Oowme nonokeHHA

AnA MynsTHEMOMETDHHECKME CWCTEM OOHWM M3 HAWDONese BaMHBX ACNEKTOE HOPMANWIAUWK W KoM-
BUHAPOBRHWA ABNASTCA NPOWMCXOWISHWE NEBPaMETPOE ANR NPOBESeHHA HODMANKIALKMK WHNKH KoMBrHWpO-
paHka. B cnydae KoMOHHWPORAHKMA HA YPOBRHE DEIVNLTATOE CRADHEHWA C HCNONBIOEIHWEM CTATHCTWYECKOR
TEOPWK PACNoaHaABaAHWA CHOMETpHYECHHX 0Gpasyos TpebywTes GMNPE peaynbTaToB CRaBHEHHWA NOONAHHBIX
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Ny | scamoasaHuess. Npw gpyrvx chyYanx oMOHHMPOBaHAA Ha yDOBHE DE3yNeTATOR COAaBHEHWA, Ha YDOaHE
BHOMETPHYECEHX MPHMAHAROE W HA YDOBHE NPHHATHA PELIEHHA BRKHEMKA NAgAMETIEMA ABNAKTCA TE, KOTOpkLIa
HECDXOOMMT NOMYyHHTE NEW XAPaKTEPA3ayHd. Takvs 0SpasomM, 3TOT BONDOS ABMASTCR YHHEBSPCANBHEIM.

B HacToAwess pasfnens paccMOoTpeHbl W NPoaHandIdposaHsl  JaHHBIE  XaparkTepHaalWk, ee
NpeanonaragMsliA{Be) MCTONHAKM), CTENEHIK 88 TOYHOCTH W AQEEBaATHOCTH (HANPWAMED, NP HAMWHUA Gro-
rMETPpHYEck: 00paILos HEGONBLLKMY PAIMEROE KINK WHBX OTPAHKYERMA K Bebopxam obpaigos sapakTepHia-
LK), 8 TAkHE KAk 3TH JaHHBE WCMoNs3yioT.

5.2 MNprMeHoHKE DAHHLI XAPAKTEPUIALMM NP HOPMANKAAUMK W 0BLBAHHEHM

MpW 05begMHEHHKH HA YPOBHE PEIYNLTATOE CRABHEHWA KOMOHHWDYIOT PEayneTaTe CRaBHEHHA OOHOTD
Wni Gonee koMnapatopos. B cnysany MyNbTHXEpakTepUcTUROROND W MyNETHANTODET MEYECKors ofbenue-
HAH NoHMEHAKDT OB3 WNk Donee koMnapatopa. B cny4yaay syNeTHIATYHMECEONS M MHOMCIKISMNNAPHOM 0bk-
EAMHEHHE W MyNETUNDEIEABRMEHAA, K3K NDEBKNG, NPAMEHACT OOMH KOMNAPATOD, HO B NOG0M CNyYae Mody-
o OELENMHEHHA BOCTYNHD MHCHECTBD PEIYNETATOE CpaBHeHWA. Pacnpegeneqins peayneTaToR CRaBHEHHA
OT HOMNAPaTopIE 0BYCNoBNEHD CHCTEMOW CPaBHEHKA, 3 CTATWCTHRE NEpEMEHHLIX, KaK NPaBKno, HEe BXOJWT
Hi B 0Oy 06wy oBnNacTe pedyneTaTos cpapHedua. Takus o0palomM, NpoUecs HODMANWMIaUWK, onHcaH LR
B 4.3.2, #peofxoduMo NpoBEcTH 00 npougcca obbearHeHn. 0nA NpoBedeHrA NDoUeccas HOPManAIauke M
OEREOMHEHHA HeolxoqMmo cOA3aTeNEHoE HANMYWE DARHBIE XApAKTEDHIALKK, PACCMOTREHHBLIX B HACTORLLLEM
paigens. CamMulid NPOCToR BIO TAKME JaHHBIX BENNHAET & cebR NapaMeTpol PACTICNOMEHWMA WK GOpME KaM-
0ors pAcnpedeneHda pelynNsTaTos cpaBHeHHR. HanpuMep, B cxeMe oBbEaWHeHnA peayNeTaTOR CRABHEHKA
NHLE W OTNEHATES Nanesua SyoyT NPWMEHATECA HEKOTOPLIE SNPUORHEIE OUEHKW N0 MEORaHHOMY OTENOHEHAMR
| ADCOMOTHOMY MESHAHHOMY OTHKNOHEHHIO (CM. TaBMMUYy 5) OnA oCyWeCcTENEHUA NPOUEcca HOPMAMWIaLLM
ARYE PRIYNETATOR CPaBHEHKUS.

Hawbones »pdHesTHEHLIM ABNASTCA MCNONLI0BAHHE NONHOR XapaKkTEpHCTHIM PacnpedeneHna peaynb-
1ETUB CpaBHEHHA, OuoTyNdoe ONA pacTpefeneqHdl pesyNbTaTol CpaBHEHWA Kal NudniHHore Nila, Tak W
HCAMOIEANUZ . TaKMK 0DDaIoM, O8HHEE XApaAKTEPUIaLHE CHOMETPHYECKDR CHCTEMBl NPeOcTaanAnT coboi
HEKYE DENPEISHTATHREMYID CEOGHYI0 AHGEODMALMMK O CTATHCTHYECKOM PACNPEdene i 88 BelX0OHEX DElyN-
TATOR cpagHEHMA. SHpesTHRHAR U NPOCTaA XAPaAKTEPHIALWA ARNASTCR MHTEMPanNsHoA dyHELMER pacnpene-
nennd (MIP), koTopan MomeT BeTe Baipaxeda © nomowsn N map (5, MOP(S)) mnn kagkof-nnbo dyyHeumo-
HarsHoN diopMol JadHes (cw. [18], [38]).

B npougccax, OCHOBaHHLIX HI HOPMANW3IAUWK OUEHOK, 0SLelMHEHHD NpedlecTayeT npeobpasosa-
HWE KaWOons pe3ynkTata cpasHedda B obwyw obnacTe. PopmaT 0SueddHeHHA JaHHEE, ONpeneneHHLIR
B WMCO/MIE 291539-1°, npgegHaaHaqed GnA nogdepser Noborn w3 oSWenaBecTHeE NPeoGpasosaHni,
B MCO/MMIK 201539-1 yoTaHoRNeHsl CTAHOADTHIMDOBAHHLIE CPEOCcTBa ODMEHa JaHHbIMK, 33 CHET Yerd
noggepHwasd ModyNbHLil Noaxod K WHTErpadvd DHOMETDMYECKKE CHWCTEM, NPK KOTOROM anmopuTMe Cpas.
HEHHE W ODLEOWHEHHE OCTANTCA ISWHLSHHLIMA K3k 00bEETel WHTEMNNEKTYANBEHOR CODCTEOHHITTH.
B MCOMISK 29159-1 NpegycMOoTReHD NPHNoMEHWE, B KOTODOM 088 (WNnid Gonee) Baiaoespe TeXHoNorik chopa
BHOMETPHUSCEMX QaHHLIX H CPABHEHKA (HANDUMEeD, NMEOMETPWA PYEd M OTNEYaTOK NankUa) Be0aI0T CEOH pi-
IYNETAT CRABHEHIWA, KOTOPBIA NOCTYNART B MOgyNE oDbelMHEHKEA, KOTOPRBIA DElN WHWUKWANKIMEOBAH © MO/MO-
LWbi0 COOTBETCTEYHILEND JH3emMnnApa dopmaTta ofbenuyenna gamHe, enpegenaesdon g MCOMEK 28158-1.

" B Pocowiicaod Pedepayou dedemayem NOCT P HCOMEE 25159-1—2017 « MrbopaManuoHssIe MEXHOTIS0IY,
Euamempur. KanuSpodra, ayaMedmauls U odvedubesdus dardeiy 8 Suomempuon. Yacmes 7. Popuam obewedurelur

e HE S
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