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T86.3

PEKOMEHJALIVIA

[ocynapcTenHas cucreMa obecriedeHUs €AUACTBA H3MEPEHHIA.

O6BeM U Macca HeTH 1 HePTETPOIYKTOB.

MeTo/IHKa OLEHKH TOUHOCTH M3MEPEHUH (OIpeneents) MM 2772 - 2002

KonuUecTBa HeGTH 1 He(TETIPOIYKTOB IIPU PACTIPEAEIEHHHI

HebanaHca MeX Iy NOCTaBIMKaMu H noTpebutenamu 8 OAO
"JIYKOW"

1. Beenenne

1.1. HacTosiiass pekOMeHALMs paclpoCcTpaHseTcss Ha o6beM H Maccy
HedTU U HeDTENPOMYKTOB ¥ YCTAHABJIMBAET METOMMKY OLEHKH TOUHOCTH
M3MepeHHH (ompelesneHns) Konuyectsa HePTH M HedTEeNnpoOAYKTOB NpH
pacnipenenieHM HefanaHca MexXIy MOCTAaBIIMKAMH U MOTpeOMTENsIMH B
OAO "JIYKOHI".

1.2. HcxonHsle IONOXKEHHS, NPUHATHIE T@pHA peHIeHHH 3a/laqé
pacripejieicHus Hebajianca, ¥ OCOOSHHOCTH €€ TIOCTAaHOBKY IIPMBEJEHBI B
NPUNOKEHHHN A.

1.3. Pexomenmaiusa paspaboraHa c¢ yuerom TpeboBanmit MU 2525-99
"TCH. Pexomennarmu o METPOJTOTHH, YTBEPXK/IaEeMbIE
T'ocynapcTBeHHBIMH Hay4HbIMH METPOJOTUYCCKUMH LIEHTPaMK
Toccranpmapra Poccun”.

2. Knnaccudukaigis CHCTEM Iepeaym | pacripejieieHus MpoayKTa

K TumoBbiM cucreMaM ''nocTaBLIMKH-nIOTpebuTeny (mosyuaTtenu)”,
MIPUMEHSEMEIM B NIPakTHKE [4], OTHECEHBI CeayIolHe:

2.1. Ipocteiiimas cucremMa "OJHH TMOCTAaBUIMK, OAMH TNOIydYarens”
npencrapneHa cxemodt 1 Ha puc. 1. OTOT ciywail COOTBETICTBYET,
HallpUMep, OTMycKy He(TH B TaHKEp, KOTAa KOJHYECTBO H3MEpPSIOT
JBXIAB - BHauyaje OeperoBbIMH Y3/maMH y4era, 3aTeM CYyHOBBIMH
CpeICcTBaMH U3MEPECHUI.
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PucyHok 1
CxemsI cBs3eit B cuctemax "nocrapmuku-niorpedurenn”. O6o3HaueHus:
() - y4acTHMKM Y4YEeTHOM ONepalMH; ABYMS TOPM3OHTAIBHBIMH Y€pTaMH
0603HaYeHbI ITYHKTHl Nepe/iadd NpojyKTa; ABOHHBIMU BEPTHKANBHBEIMH -
HalpaBJIeHUs Iepeflayd TpPOAYKTa C BbIIONHEHHEM H3MEPEHHH €ro
KonuuecTBa (Ha cxeMe 3 nNpsAMOYTONBHHKOM O003Ha4eH MPOMEXYTOYHbIH
YYaCTHHK YUYETHOU OTepariu)

2.2. Cucrema "OmMH IOCTAaBHIMK, HECKONBKO  momyuaTeneit”
IpeacTaBNeHHas cXeMoi 2 Ha puc. 1, peanusyercs npu nepenade HedTu no
HedTenporoxy. OTyckaeMoe KOJIHUECTBO M3MEPAIOT y3/IOM Y4eTa, 3aTeM
9JaCTH 3TOr0 KONHYECTBA H3MEPSIOT NOJTyyaTeH.

2.3. CucreMa "HECKONBKO MNOCTABIIMKOB, HECKOJIBKO monydarencid”
npelcrasieHa cxeMoii 3 Ha puc. 1. IIpumepom ciyxur pabora Hedrebassl.

2.4. Cucrema ¢ 0OCTaTO4YHO OOIIEH CTPYKTYpOH CBfA3el MpencrasiieHa
cxemot 4 mHa puc. 1. Hampumep, 3T0 MoxeT ObITh CHCTEMa
TPaHCIIOPTHPOBKM M TOCTAaBKHM He(TH OT HCXOJHBIX TIOCTaBHIMKOB K
KOHEYHBIM MOTPeOUTENSIM Uuepe3 NPOMEXYTOUHBIE 3BEHBI.
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Cxema 4 HarjaagHO JEMOHCTPUPYET BO3MOKHOE MHOroo0pasue cs3eit B
cucTeMax "mOCTaBIMKM-moTpeburenu”. Bropas M3  paccMOTpEHHBIX
CHUCTEM SBJISETCA YacCTHBIM CIy4aeM YeTBEPTOH U BXOIOMT B Hee Kak
noacucreMa. OTIHYATENbHAT OCOOECHHOCTb CUCTEM 3 U 4 - Ha/lnyye B HUX
TPOMEXYTOUHBIX  YYaCTHHKOB  YYETHbIX onepaumi, KOTOpbie
OJTHOBPEMEHHO SIBJAIOTCS MOMYYATENAMH U [IOCTABIUIMKAMU IIPOLYKTA.

3. Meton pelueHus

3.1. 3azaqy MHOrOMEPHOTO CTaTHCTHYECKOrO aHajiM3a PEeIlaloT IIyTeM
BBIMTOJTHEHHA Ollepaliuii, MPHBENEHHBIX HIXKE.

3.2. TlocTtaHOBKAa MAaTeMAaTHHYECKOH 3afavyd ONpeleNieHHs YYETHBIX
3HaYEHM U CBexeHMs OanaHca B cuCTEME CO CTpyKTypol cBasell obuiero
BUJA.

V3BecTHBI 3HAYEHUS CICAYIOUMX BEUYUH: V = (Vy,...,V,) - PE3YNbTAThI
U3MEepeHHH KomM4ecTBa, A = (Ay,...,A;) - npenmensl JOMyCKaeMbiX
abCOMIOTHBIX HOTPENIHOCTEH, N - YHUCHIO YYaCTHUKOB, M - YHUCIIO IyHKTOB
riepeiady TIpOAYKIa.

CTpyKTypy CBsI3eH B CUCTEME 3a/1al0T C TIOMOIBIO MATPHIBI (TaOJIHLIbI)
A pasmepa m X n, JIEMEHTHl KOTOPOH OMNpPEHNENAIOT MO CIEAYIOHEMY
MpaBUITy (CM. IPUMEP B IPWIOKEHHH B):

a; = 1, ecn j-# yJaCTHHK ABJISETCS 110CTABIIHKOM B i-M ITyHKTE,

a; = -1, ecnu j-if y4aCTHUK SBISETCS HONydYaTeNeM B i-M IYHKTE,

aj = 0, ecnu j-H y4acCTHHK HE YYacCTBYET B i-M IIyHKTE Nepelauu
MpOLYKTa,

rIe aj - 37E€MEHT, HaXOAAMHICS Ha nepecedeHHMH i-H CTPOKM M j-ro
cronbua.

Tpebyercs onpenenuTh ydeTHbIE 3HAYCHHS U = (U 1,...,U,).

3.3. Merog onpedeneHMsi YYeTHBIX 3HA4YEHH TIPH  YCIOBHOM
pacnpenenennu HebanaHca

VdeTHple  3HAYEHMS ~ ONPEAEHSIOT B pe3yNbTaTe  pemieHHs
ONTHMH3aLMOHHOM 3a1a9U

fiv-ul] + [|[Au]| — min (M
TIPM OTPaHUYEHHAX B BUE HEPABEHCTR

il <4 j=1,..,1n. )



JBoiiHBle BepTHKAIbHbIE YepThl B (1) o0o3HavaroT HOpMY BekTOopa [3],
OTIpeIENIEHHYIO PAaBEHCTBOM

lwll = ( Zw;*)"™, 3)
rae p>1.

IMpumedanue - Meton pelucHUs 3ajadd, Kak M ero Mopupukanus,
ornucanHad B M. 3.8, COOTBETCTBYET CTAaTHCTUYECKOMY METOAY OLICHKH
f1apaMeTpoB, KOTOPBIH MO03BONSET MOMydYaTh KaK TpagULMOHHEIE, TaK M
pobacTHbie oneHxu [2]. B cooTrBercTBMHM C TeopHeH MaTeMaTHYECKOM
CTaTUCTHKH 3HayeHue p B (3) crnenyeT BHIOMpaTh B 3aBUCHMOCTH OT BHAA
pacrpeneneHus MOrpemHocredi m3mepeHnd. B wactHoctH, mpu
HOPMaJTBHOM  3aKOHE  pachpeniesieHHs OLIEHKH ¢  ONTHMalbHBIMH
CTATUCTHYECKMMH CBOMCTRAMHM TMONY4aroT TpPU P=2 N0 METORY
HaVMCHBIKX KBaIpaTOB.

Bce pacueTsl NIPOBOMAT C FOMOMLIBIO IPOrpamMMbl, pa3paboTaHHOM
BHUUMC, B aBTOMaTHYECKOM PEXXUME.

3.4. PaccunthiBaioT BexTop d (pasMEpHOCTH m) UCXOAHOro HebanaHca
U3MEepEHHbIX 3HAUYCHHH!

Av=d. ()

Taxum obpa3oM, i-g KOMITOHEHTa BEKTOPa paBHa Pa3sHOCTH MEXIY CYyMMOH
U3MepeHHil OCTaBLIUKOB H CYMMOI U3MepeHHUil osyJaresieii B i-M IyHKTe
repeayH NpoaykTa (CM. npuMep B rIputokeHn# B).

3.5. ANropydT™ pacdeTa yYeTHBIX 3Ha4YeHMH 1o MeToxy m. 3.3 ocHoBaH
Ha MTCPALMOHHOM IpOLENype, HA KaXAOM IIare KOTOPO# ONpelensioT
BEKTOp NPHONMKEHHBIX 3HaUeHHUH {ig, /i€ q - HOMEp MTEPALHH.

3.5.1. IlpoBepsitoT BHIMONHEHWE HEPABEHCTB (2), MOJACTaBNAS B HUX
u=ily, ¥ Ip¥ HEOOXOAUMOCTH KOPPEKTHPYIOT 3HaYeHHA {iy.

3.5.2. PaccyuTHIBalOT BEKTOp PpA3HOCTH MEXAY HM3MEPEHHBIMH M
NpPUOIKEHHBIMH 3HAYEHHAMM V-T.

3.5.3. PaccuuthiBaloT BekTOop HebanaHca NPHOIIDKCHHBIX 3HAUCHUH, B
COOTBETCTBHH ¢ popMyioli (4), paBHslii All (BeKTOp pa3sMEPHOCTH m).

3.5.4. Ilomy4yeHHble 3HaueHNs BeKTOpoB V-l 1 All noacrasnsroT B (1).
BexTop npHOMWKEHHBIX 3HauYeHUH {i, ONMpeAeNAroT TaK, 4To0bl 3HAYEHHE
neBo# yactd (1) Ha Texymieil urepaiyu ObIJI0 MEHBIIIE COOTBETCTBYIOIIETO
3HAYCHHS Ha DPEeABIAYIIEH HTepaLVH.

4



Hanunune nepsoro cinaraemoro B (1) obGecnieynBaer 6M30CTh Y4ETHBIX
3HaYeHMM K u3MepeHHbIM. BTopoe cnaraemoe BKIoweHo B (1) mis
MHHHMH3a0MH BEJIMYMHBI OCTATOYHOrO HeOanaHca YYeTHBIX 3HAuCHHIA,
paBHOTO Au.

3.6. Y4UTEIBAIOT, YTO OrpaHvyeHus (2) CBA3aHbI C TEM, YTO Ha3HAYEHUE
YYETHOTO 3HaYeHHs Uj, OTJIMYHOIO OT pe3yJIbTaTa M3MepeHHil v; 6osee yeM
Ha BEJIMYMHY Mpeaeaa A0IMyCKaeMol abCoMOTHOM NOTPEMIHOCTH Aj, MOXKET
BBI3BaTh HECOTJIACHE j-rO YYACTHHKA yYEeTHOM omepaiuu (cM. 1. 3.12).

3.7. NoxyyeHHoe pemenyie YIOBIETBOPAET OrpaHMyeHusaM (2), 0HaKO
fpyd 3TOM pachpeneneHre HebajjaHca MOMXET OKa3aThCsd THOO TNOMHBIM,
A160 YACTHYHBIM - B 3aBHCHMOCTH OT KOHKPETHBIX YHMCIOBBIX 3HAYCHWIM
HCXOmHBIX  manHbiXx. Mexoms w3 npakTudweckux — norpeGHocTeidt
NOMB30BaTEN W CTOsMIEH nepen HMM 3aJayd, AaKTyadbHbIM MOXKET
OKa3aThCsl MONHOE pachpenenedue Hebamanca. B cBmu ¢ oThm
NpeNyCMOTPEH BTOPOI BAPUAHT PELICHMS 3a1aUM.

3.8. Meron omnpegeneHHs YYeTHbIX 3HAYEHHH OpH  TOJTHOM
pacnpenenesuy HeOananca. B ycnopusx, copMyiuMpoBaHHbIX B 1. 3.2,
YUETHBIE 3HAYCHHS ONPEACIAIOT B PE3Y/IbTATe PeIleHUS ONTUMU3ALMOHHON
3agaun

|Iv-u|| = min Q)
NpY OrpaHMYEHHUAX B BHIE PAaBCHCTB
Au=0. 6)

3.9. ANropuTt™ pacyeta y4YeTHBIX 3Ha4YeHHH Mo Metoxy m. 3.8 ocHoBaH
Ha WTEpalMOHHOM Tpolenype, Ha KaX/JOM Iiare KOTOpOH ONpenesitoT
BEKTOD IPUOIHXEHHBIX 3HaYeHUH {ig, e q - HOMep HTepaLiUH.

3.9.1. TIpoBepstOT BBINOIHEHHE PaBEHCTB (6), MOACTaBNAA B HUX U=lg,
Npy HEOOXOAMMOCTH KOPPEKTHPYIO T 3HadeHud {i, (1eBas W npaBas 4acTh
(6) npeacTasiAroT coO60i BEKTOPH! pa3sMEPHOCTH m).

3.9.2. PaccuuTHIBAIOT BEKTOP pa3HOCTH MEXIY H3MEPEHHBIMH H
NpUOFKEHHBIMH 3HAYSHHAMH V-ii,.

3.9.3. Ilony4eHHpie 3Ha4eHHs BeKTopa V-, noactapisot B (5). Bextop
NpUOIIMKEHHBIX 3HAYSHUH {i; ONpesesIoT TakK, 4ToObl 3HAYEHMe JIeBOH
yacTH (5) Ha Tekyimied wurepauuud ObUIO MEHbIIE COOTBETCTBYIOIIETO
3HAYEHUS Ha NpeaslayIleli UTepaLnu.



CoorHomienue (5) obecneynBaer OIU30CTE YHYETHBIX 3HA4eHHH K
H3MEpPEHHBIM, (6) - PAaBEHCTBO HYJIIO BEJIMYMBBI OCTATOYHOro HebanaHca
YYETHBIX 3HAYEeHHI BO BCEX [TyHKTAX Nepenadd NpoLyKTa.

3.10. TlomyyeHnrHoe peleHHE YIOBJIETBOPSET VCIOBHIO IOIHONO
pacripeneneHns Hebanamca (6), OfHAKO HPH STOM OrpaHMueHus (2) MOryT
oKazaThCA BBIIONHEHHbIMY JTHOO HApyMEHHBIMH - B 3aBHCHMOCTH OT
KOHKPETHBIX YHMCIOBLIX 3HaueHWP WCXOAHBIX HaHHBIX. Beibop Toro mnu
JpYroro BapMaHTa pelleHus 3afadyd - 1o meroay n. 3.3 wm n. 3.8 -
NpEeIOCTaBCH NONB30BATENIO NPOrpaMMEl.

3.11. Ananu3z ycioBuil MOJNHOTO pacmpeneieHus HebanaHca.
Hawmy4nmiM BapHaHTOM pelieHHs 3aa4d SBJSETCS PaBEHCTBO HYJIO
ocTaToyHoro HebawaHca BO BceX ITyHKTaX Mepenaud IIPOJAYKTa MpH
cobmonennn orpaHuyenumit (2). MareMaTHYeckM 3TO  BBIpaKaeTcs
OTHOBPEMEHHBIM BBINOJHEHHEM cooTHOeHu# (2), (5), (6). B nporpamme
HPENYCMOTPEHO UCCIIeOBAHUE TakOH BO3MOXKHOCTH.

3.11.1. PaccuurniBaroT TeopeTUYeCKHMii Npeaens  JOITyCKaeMoro
ucxogHoOro HebajaHca MO pe3yjbTaTaM H3MepeHWi - BekTop dj
(pasmepHOCTH m), i-5 KOMIOHEHTa KOTOPOro paBHa CyMME HpPENeoB
JOIycKaeMbIX. aOCOJIOTHBIX MOTPEIUHOCTeH H3MEpeHHMH A; yYacTHHKOB
YUYETHOH OIlepaliy B i-M MYHKTE NepeJaydy MpoayKTa.

3.11.2. IIpoBepsroT HeOGXOANMOE YCITOBHE TIOJHOTO CBENEHMA OanaHca
npu orpaHMyeHMsX (2): KOMIOHEHTHl BEKTOpa HCXOXNHoro Hebanauca d,
paccyuTaHHOTO IO 1. 3.4, 10 abCOMOTHOH BEIMYMHE HE TIPEBOCXOIAT
COOTBETCTBYIOILMX KOMITOHEHT BekTopa d,.

3.11.3. Eciu ycnoue m. 3.11.2 BBINOSHEHO, ONpeneNsOT yJeTHEIE
3Ha4YeHHsA No Metoxy 0. 3.8. JIIA MOSyYEeHHOrO peEIIeHHS NPOBEPSIOT
BBIMONIHEHWE cooTHomenui (2). Ecau (2) BRIMONHEHB!, pelieHne HalxeHo.
B IPOTHBOMOIOKHOM Cilydae OTIPENeNsIOT YU4eTHhIe 3HAa4EHHs MO METONY
. 3.3. Bribuparot Hanbosree nogxoasinee U3 ABYX HaHJeHHBIX PELICHHH.

3.11.4. Ecnu ycnosue 1. 3.11.2 HapyuieHo, cootHomenus (2), (5), (6) He
MOTryYT ObITh BBINOJIHEHB! BMecTe. MoryT OBITH ITOMYyUYCHB! pELIEHMS 3aJa4H
onpeseseHns YUeTHBIX 3Ha4eHuil o Metoay m. 3.3 u o meroay n. 3.8, HO
[IPM 3TOM TIOJIy4EHHBIE PCLICHUS HE COBIIAHAIOT.

3.12. VYwuurbiBaror, 9r0 Hapyiiende ycnosus m. 3.11.2 moxer
MPOU30MTH BCJIEACTBHE HEYYTEHHBIX TIOTeph Y yOBUIM TPOOYKTa,
HapyuieHu# TpeOOBaHMH METONHMK BBINONHEHMs udMmepenuit (MBU) u
npyrux npuvud. B orcyrerue nopobHbix npuund MBU rapastupyer, uro
¢ BepoATHOCTHIO 0,95 M3MepeHRbIe 3HaYeHHMs Vi OTIIMYAIOTCA OT UCTHMHHBIX
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3HaveHUi He Gonee ueM Ha BENWUHHY TIpeJena JOIyckaeMoit abcomoTHOM
norpemnHOCTH A;. B 3TOM ciydae ykasaHHO€ YCJIOBHE, KaK IIPaBHIIO,
OKa3blBAaETCS BBIMNOIHEHHBIM, ¥ GalaHC MOKET OBITH CBENEH IMONHOCTHIO C
cobnoIeHAEM OrpaHrdYeHUH (2).

3.13. B mporpamMMe mpemxycMoTpeHa BO3MOXKHOCTb BHIOOpa 3HaYeHHs
ynpasnsiouiero napamerpa p (cM. 1. 3.3), KOTOpelff BIUSET HA pelneHune
3aa4d CJeNYIOUMM o0pazoM: ero 3HaucHHe omnpenender, Oymer M
HebayaHc pacripefieleH B 0oibleH CTeNeHW MExAY "KpymHeiMu"
Y4aCTHUKAMM y4YeTHOH omepauuu WIM ero pacrpeaeneHue Oymet Gosee
paBHOMepHBIM. Hcxonst u3 aToro, rosis30Bareslb MOXKeT BLIOpaTh Hauboee
MoaXoAsAllee 3HAYCHUE TapaMeTpa B JMana3oHe, yka3aHHoM B m. 3.3. B
IpyroM BapHaHTe MOXKHO MCIONb30BATh PE3yNbTaThl aHaIM3a AaHHBIX U
PEKOMEHALIMIO 110 BHIOOPY 3HAUYEHMS P, ITOTYYEHHbIE TIPOrpaMMOi.

3.13.1. IIporpammoii NPOBOAMTCS NMPOBEPKA CTATHCTHYECKOM TMIIOTE3b
O COOTBETCTBHHM IIOTPEIHOCTE} pEe3yJIbTaTOB M3MEPEHHH HOPMalbHOMY
pacmpeneneHuro. B cilydae NpUHSTHS FUNOTE3bl PEKOMEH/IOBAHO 3HAYECHHE
P=2, YTO COOTBETCTBYET MECTONYy HAUMEHLIOHX KBAPATOB.

3.13.2. Ilo noroBopeHHOCTH C 3aKa34YHMKOM NpH pa3paboTke NporpamMMbl
MokeT ObITh BHIOpaHO U 3adMKCHPOBAHO OYIPCACNICHHOE 3HAYEHHE
napamerpa, NH0O ero 3HayeHWE€ MOXKET BapbUpOBaThL omneparop. B
rociaeIHeM CIIydae fipy pacyeTe 1Mo MeTOAY I 3.3 MOXXHO PEKOMEHIOBATH
CleIyloulyl0 MNociIefoBaTeNsHOCTh HeiicTemil. IlpoBomar pacuer mno
IporpaMme IpH 3HaueHMu p=2. Ecian HebanaHc oxazarncs pacnpeneieHHbIM
MOJHOCTBIO, pElleHHe IoNydeHo. Ecnu HET, IOCTeNeHHO H3MeHss
3HaYeHME TIapaMeTpa, HOOMTBhCS 10 BO3MOXHOCTH [OJHOTO CBEUNECHHS
Sananca.

3.14. Hcposme3yemblifi METOL CTATHCTHYECKOH 00paboTkM JAaHHBIX
MOMHMO CaMHX OLCHOK HCTHHHBIX 3HayeHMHl TIO3BOJISET NONydaTh
BEJTMYMHBI CTAHJAPTHHIX OTKIOHEHHH oueHok [1] (cm. BeImagy rnporpaMmsl
B npunoxkesud b). Ha ocHOBaHMHM 3THX BENHWUHH C YY€TOM H3BECTHBIX
3HAYEHMHA  MpPENESIOB  JONYCKAeMBIX  NOTPEIHOCTEH  H3MepeHwi
PacCYMTHIBAIOT MOKA3aTENM TOYHOCTH OMNpPENCIEeHHs KONUYecTBa HedTH U
HedTenpoxyKTOB.

3.15. M3 obmmx Tteopermyeckux pe3ynsTatoB [1, 2] chnemyer, uro
TIOJTyYEHHBIE 10 JaHHOW METOMMKE OLIEHKH SBIAIOTCH Gojiee TOYHBIMM IO
CPaBHEHHIO C HCXOJAHBIMU pe3yJIbTaTaMH W3MepeHul (00nagaroT MeHbIeH
JHUCTIEpCHEi).



4. AnroputMuyeckas ¥ nporpaMMHas peasu3anus

CohopMmysmpoBanHas 3a/jada pellieHa B aifOPUTMe U PeaU3yIoNIeit ero
nporpamme "Bananc Hedru u mHedrenpomyktos B OAO "JIVKOWMI™,
paspaboranneix BHMMMC. Marematudeckoe 0oOecreyeHHUE YYHTHIBACT
CIICUMANIbHBIA BUI M CTPYKTYpPY NAHHBIX KOHKpeTHbIX 3ajad. Crpykrypa
cBsA3e B cHCTEME '"TMOCTaBIIMKU-NOTpeOuTenu" mO/pKHA OBITH 3agaHa
3aKa39uKOM B BHAE CXeMbl (pUCyHKa) M MaTpuubl (Tabimuusl) M
COTJIaCOBaHa C Pa3pabOTYHKOM.

B nporpamme cezenus 6GajaHca INpPeZyCMOTPEHBl HOIOJHUTENbLHbIE
BO3MOXHOCTH. JINg OmNpeescHHBIX Y4YacTHMKOB YYETHOH Omnepaliuu
(Hanpumep, 478 HEKOTOPBIX M3  MOCTAaBIHMKOB) MOTYT  OBITH
3a(MKCHPOBAHbl  MCXOQHBIE M3MEPCHHBIE 3HAUSHMH,  OCTAIOMIMECS
HEM3MEHHbBIMM B pe3y/lbTaTe pemeHus 3agaun. MoxeT OBITh
MpelycMOTPEHa BO3MOXXHOCTh ydUeTa €CTeCTBeHHOH yOBUIH H moTeps
MIPOJXYKTa B MpPELeNIaX YCTAHOBIEHHOM HOPMbI, KOTOpPBIE B 3TOM Cliydac He
OyIyT BIMATH Ha BEJIMUMHY MCXOJHOTO HebajiaHca TO pesynbTaTam
H3MEPEHHH.

B nputoxxenuu b npyBeeH NpuMep OnpeneeHust yHeTHbIX 3HaYeHHUi U
pacnpenenseHus Hebananca KOJMYECTBAa IPOAYKTa MO pe3yibTataM
U3MEPCHHMH 3a OTYETHBIH IEPHOA B CHCTEME C 3aJaHHOH CTPYKTYpO#
cBazeil.

5. TpeboBauns Kk KBaTH(HKALMH ONIEPATOPOB

BrironHeH#e pacyeToBR KoNmH4YecTBa HedTH M HePTENpOAYKTOB MpHU
pacnipenencHun  HebajiaHca ¢ WcHons3oBaHmeM OBM  npoBoasT
COTPYAHHKH, W3Yy4Y¥BIIME HACTOSILYIO DPEKOMEHIAWIO M WHCTPYKLHIO
[10/1630BaTEN IPOTrPaMMBl.

6. [ToaroroBxa K BBIIONIHEHHUIO pacyeToOB

TIpu HOAroTOBKE K BHIMOIHEHMIO PacueToR (hOpMUPYIOT HHPOPMALHMIO B
COOTBETCTBHH C II. 3.2.

6.1. 3amaloT YKCIOBbIE 3HAYEHHUS CNEAYIOIHX BEIUIUH:

D - YHCIIO YYACTHUKOB YYCTHOM Onepauuu,

m - YUCJIO IMyHKTOB Nepeaayy NpoaykKTa,

V1,...,Vy - PE3YbTAThl H3MEPEHHH KONMYECTBA,



Ay,...,A, - mnpemensl  JOMyCKaeMbiX abCOMIOTHBIX —MOrPENIHOCTEHN
MU3MEpEHHUH.

6.2. CTpykTypy cBf3¢d B CHCTEME 3aJalOT C IOMOLIBKO MAaTpHilbl
(Tabnuipr) A pasMmepa m X n, 37IEMEHTHI KOTOPOH ONPEnEINAIOT TI0 NPaBILY,
chopMyTHpOBaHHOMY B 1. 3.2.

7. BeinosiHeHHe pacdeToB

7.1. JIns 1oyy4yeHHs YHETHBIX 3HA4YeHWH KOJM4YecTBa TPOAYKTa,
KOPPEKTHPYIOIIHX KOJWYECTB (PaBHBIX Pa3HOCTH MEXAY YHETHBIM U
M3MEPEHHBIM 3HAYCHUSAMH) M KO3 (PULMEHTOB KOPPEKIMM (PaBHBIX
OTHOLIGHHMIO YYETHOrO 3HA4YCHHS K H3MEPEHHOMY) K W3MEPCHHBIM
3HAYCHWSIM, BEJTMUYMHBI OCTaTOYHOro Hebanarca (€ciaM TakOBOM MMEETCs),
IaHHble, TepeYHCIIeHHble B pasgene 6, oOpabaThIBalOT IO MeETOAy,
OMMCaHHOMY B pazfee 3.

7.2. Pacyer nposomiT no rporpamme "Banawc HedTH M
nedrenpoaykTos B OAO "JIYKOMI".

8. mxeHepHas MeTO/IMKa pacyera

8.1. Asropmrmbl cBelleHHS OamaHCOB MEXOy TMOCTaBIIMKAaMU H
NOTPeOHUTENIMY, OMHKCAHHBIE B NPEABIOYIIMX pa3fenax, HO3BOJSIOT
ONTUMU3UPOBATH 3TY NPOUENYPY Uit OONBILOTO KOJMYECTBA YYACTHHKOB
YUETHO-pacueTHbIX orepanui. IToaroMy B MX OCHOBE HUCMONB3YIOT METOABI
TIOC/IEA0BATENBHBIX HTEPALIMOHHBIX [IPOLERAYP. B TO jke BpeMs B IIPaKTHKe
4acTO BCTPEYAlOTCA 3afadyM CBejeHusd HebanaHca MeXny ABYMs
YYaCTHHKAMH CAEJKH: TOoCcTaBlIMkoM U norpebureneM. Ilpu stom MoxHO
HCIIONB30BaTh OoJice TPOCTBIE METOABI, OCHOBaHHblE HAa IPHUMCHEHMU
KO3 HIMEHTOB BECOMOCTH pactupesie/ieHns HebanaHca B 3aBUCHMOCTH OT
COOTHOIMEHHMS IIOTPEMIHOCTEH M3MepeHUH KOMUYECTBA y MOCTaBIIMKa H
notpeburens. Hioke paccMoTpeHa Meronwka paclpeneneHus Hebamamca
U1 TaKo# 3amayun.

8.2. YcnoBus 3amayu

ITocTaBmMK W3MEpUJI KOMMYECTBO OTITYIIEHHOro 10Bapa M; c
abcomoTHOH morpemHocThi0 8M;. 3TO0 3HadeHHMe 3aQHKCHPOBAaHO B
HaKJJagHOM.



Ilotpeburens, NONYYWB TOBap, H3MEPUN €ro KOJIM4ecTBO M, ¢

abCOMOTHON NOTPemIHOCTI0 OM,. 3TO 3HayeHUE OTPaKEHO B aAKTE
TIPHEMKH.

[Toctapnena 3ana4a: NOAY4YUTH OTKOPPEKTHPOBaHHBIC 3Havehus N[ u
M ,, xotopeie nomKHBI 6BITH 3aQMKCHPOBAHEI y NOCTABUMKA H

norpeGurend, ucxona us ycmosusi Af = Af, (upuunmaior, dro
ecTecTBeHHas YOBUIb XIPH NOCTaBKE TOBApa OTCYTCTBYET).
8.3. Pemrenue 3apaun

TIpoBonsT pamwXKHMpOBaHHE MOTYYEHHBIX 3HaueHHWH M;; M, n My; SM,
IO BETHYKHE [OTPCIIHOCTH.

1 BapuanT
IycTs l5M ) i < [é'M ) l , TOFAa HMEEM
ipu M;>M;:
o M= M=, - by
M1 M2 1 l 1 2|15M‘+ (7)
nipu M;<M;:
J oM, |
= =M, +M -M,
M,=M,=M, +| [l5M|+|6M2| ®)
2 BapuaHT
Iycts I5M2| <
npu Mp>M;:
. . oM,
M,=M,=M,-M, Ml'g !j+|5‘M ; ©)

nipu M,<M;:
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, . oM
M2=M.=M2+1M2—M‘l| 2 (10)

oM, |+ |oM,|

IIpn HanuymM ecrecTBeHHOH yobuIy, pasHol E, 3HaueHue M, 3amensior
Ha My+E.

8.4. IlpaMeHeHHe MOTyYESHHBIX COOTHOLIEHHE Ha KOHKPETHOM NpUMepe

Mycre M, = 100T; M, = 80T; 3M,; = 2T1; 6M, = 5T.

IIpoBeneM parKupoBaHUe.

Tak Kkak |5M | | < |5M 5 ] , @ MpP>M,, pacyer Bemem s Af, c©

HcTonb30BaHMeM cooTHower s (7).
HwmeeMm

oM, |
M|+ |6M,|

M;=M2=M1“|M1“M2 :100’“|100'80||+ ’izl

2+]xs

100 - 20% =100-5,71 = 94,39 =~ 94,471.

TakpuMm o06pa3oM, HaKIagHylO OTrpy3KH W akT TIPHEMKH ClexyeT
OTKOPPEKTHPOBAaTh Ha BENUUUHY 94,4T.
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Hpunoxenne A
HcxoiHble NoNoXKEeHHs

O6paboTka  pe3y/nbTaToOB  M3MEPEHHH  KoiuuecTBa HEPTH M
He(TeNPOAYKTOR NpPH HX Iepejaye OT IOCTABIIMKOB K HOTpebuTEnsM
‘TpebyeT UCHONIb30BaHMA CHEUMAIbHOW CTaTHCTHYECKOH NMpOouexypsl. 3TO
CBS3aHO, BO-TIEPBBIX, CO CJIOXHOM CIPYKTypodl CBsizeH B cUCTeMe
"IOCTaBIIMKK-OTpeOuTENU", XapakTepHod Jui1 OOJBIIMHCTBA TaKHX
CHCTEM, a BO-BTOPBHIX, C YacTO HMEIOIIMM MECTO Ha [PaKTHKE
3HAYUTENBHBIM  OTKJIOHEHMEM DPE3YJIbTATOB M3MEPEHUH OTHENbHBIMU
YYaCTHAKAMH YYETHBIX ONepanuii OT HCTHHHBIX 3HAYCHUH, NPOHCXONIIIUM
M3-3a HapyLUeHUH yCcloBuM, pernamenTuposanisix MBY, noreps u npyrux
npu4drH. Benencrsre 3TOro pacrpeseneHue HOTPeliHOCTH Pe3ynbTaToB
H3MEPEHHH MOXEeT He COOTBETCTBOBATH HOPMAJIBHOMY 3aKOHY W SBISTHCH
MPUYHMHOK BO3HHUKHOBEHHS OOMbLIMX 3HaueHWH HebanaHca (pasHULEBI
MEXIY pe3yibTaTaMH W3MEpeHHH IIOCTaBIIMKOB W noTpebuTenei),
CYIIECTBEHHO TPEBOCXOMUIMX 3HAYeHWd, KOTOphle MORYT ObITH
00yCNOBJIEHb! [IOTPELTHOCTAMH CPENCTB M3MEPCHHH.

Ilpu ob6pabotke pe3yiabTaTOB M3MEpPEeHUN HEOOXOOHUMO TPHHMMATEH BO
BHHMaHHe TIepeuMciIeHHbIe OCOOCHHOCTH 3a/1a4H, ENTbIO KOTOPO# ABIIAETCS
onpezaeneHye 3HauyeHUN KoivdecTBa HeTH M HedTenpogyKTOB (Hanee -
MPONYKTa) MPX YUYETHBIX ONepalmax (Jlajee - yYeTHbIX 3HAUCHUH).

OnrtuMasibHass CTaTHCTHYECKAsS npoueaypa QOJXHa HCIIONB30BaTh BCIO
UMeEIoLIYiOCs MHGOPMAIIHIO, B HACTHOCTH, yCHoBUe OallaHca, T.€. pABEHCTBa
3HAYEHWH OTITYIIEHHOrO0 ¥ MOJNYYEHHOTO KOJMYeCTB MNpojxykra. Takas
npoLeaypa CIyXHT I KOPPEKUMH Pe3y/bTaroB HW3MEPCHHH C Yy4eToM
ycroBus  OamaHca B KayeCcTBE  JNOUONHUTENBHONH — HHGOPMAIMH.
CKOppEeKTUPOBaHHbIE TAKUM CIOCOOOM PE3yNbTaThl M3MEPEHMH JXOJDKHBL
YIOBIIETBOPSTE YCIOBHIO OanaHca, YTO CBHIETENHCTBYET O IOBHIINCHHMA
TOYHOCTH H3MEPEHHH M TO3BOJISIET pelaTh 3aJavy pachpeneicHus
HebasaHca MEXAY MOCTaBIIMKAMHA U MOTPEOUTENSAMH.

MpobneMa craTHCTHUECKOH OOpabOTKH NAaHHBIX M[pPH IIOCTAHOBKE
3ajayv uMeeT crexyonme ocobenHocTH. Bo-mepBeix, B oOuiem cirydae
Tpebyercs pelIuTh 3ajady MHOTOMEPHOIO CTaTHCTHYECKOro aHajusa C
OTrpaHMYEHHEM Ha nepeMeHHble [1], KOTopoe ABNAETCS MaTeMaTHYeCKUM
BEIpaXKeHHEM ycsioBus Oananca. Hanpumep, B cucreme 2 na puc. 1 - 3to

12



PaBEHCTBO 3HAYCHHUI KOIMYECTBA TPOAYKTA, OTITyLUEHHOTO MOCTABLIXKOM,
M HOJy4eHHOTO NOTPEOUTENSIMH.

Hpyras ocoGeHHOCTh CBs3aHa C OTMEYEHHBIM BBIHIE BO3MOXKHBIM
OTKJIOHEHHEM OT HOPMANBbHOIO 3aKOHA DAacCTpeleNieHHs ITOrPelIHOCTeH
M3MEPEHUH OTHENbHBIMHA YYacTHMKaMM Y4YETHBIX omlepauuil. B cinywasx,
KOT[a 3TO TPOMCXOAWT, HEOGXOANMO MpPHUBICYEHHE POOACTHBIX METOIOB
CTaTHUCTHYECKOH 0OpabOTKHM MAaHHBIX, T.. METOOB, YCTOHYMBBIX MO
OTHOIICHHUIO K OTIJIOHEHMIM OT BOPMATBHOIO 3aKOoHa [2].

HcxonHpIMy [NaHHBIMM JUIsl pEUICHHs 3aJa4M CIYy)XXaT pe3yJIbTaThl
U3MEpeHHH, 3HaYeHHUS MPENEsoB NOTPeIHOCTeH H3MEpeHHi U CTPYKTypa
cBs3el B cucteMe "mocTaBIMKH-TIOTpeOuTenH”. IIpn HOpMaJibHOM 3aKOHE
pachpeneNieHHss [OTPeNIHOCTeH HM3MEPEeHHH [N HEKOTOPhIX YaCTHHIX
BHJIOB CHCTEM C HECJIOKHOHM CTPYKTYpOii pelieHne MOXeT OBITh MOJy4yeHO
aganuTHdeckd. B obuieM ciyuae pelleHHEe HOCHT aJrOpUTMUYECKHi

XapakTep W pEATM3yeTcs C TMOMOHIbIO CHELHUATBHOH MPOrpaMMBl,
paspabotanroit BHUMMC.
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Tlpunoxenve b
INpumep ornpeneneHNs yHETHBIX 3HaYeHMH M pacnpejeneHus HebanaHca
KOJINYECTBA MPOAYKTa

Ilpumep pacdera ocHoBaH Ha mnporpamme "bamaHc wHedTH u
nedrenponyktor B OAQ "JIVKOMJII"™, paspaGoransoi ®I'YII BHUMMC.

OnpepeneHdsl y4eTHble 3HAYCHMN W CBeAeH OalaHC KOJIMYECTBA
NIPOJyKTa, U3MEPEHHOTO B M’, MO Pe3yNbTaTaM W3MEPEHHH 33 OTY4ETHBIA
IEpPHO B CHCTEME CO CTPYKTYpoH cCBsi3el, mokazaHHoi Ha puc. B.1.
Homepa ¢ 1 mo 10 COOTBETCTBYIOT HOMEpaM Y4YaCTHUKOB YYETHOM
orepanyy Ha 3TOM PACYHKE.

Hcxonuele yucIOBbIe JaHHBIE M3MEPEHHH V; ¥ NPEAE/IOB OrPEIHOCTEH
A coziepxatcs B BbIIaye MPOrpaMMBl, IPEACTABICHHON HIDKE.

TpounnocTprpyeM HEKOTOPBIE 3TAlbl METOOMKHM Ha STOM IIpHMepe.

B cooTtreTcTBHM CO cXeMOH Ha puc. B.1 u npaBunom B 1. 3.2 Marpuna A
HMEET BHA )

1 I (-1 -1 ]-11010}]0]00

0 ]O0O |1 10 (0 (-1 ]-1-110160

01001010100 -1 -1

o dopmyne (4) BexTop ucxoadoro HebanaHca d paseH
68500+33600-51000-29900-20100 = 1100
51000 -22400-13900-13500 =1200
29900 -21000 - 8400 = 500.

IIpenen nomyckaeMoro ucxoqsoro nebananca, Bexrop d, paBeH
1027+604+1020+747+502 = 3900
1020+560 +403 +391 =2374
747 +525 +243 =1515.

Comocrasiifis COOTBETICTBYIOL[HE KOMIOHEHTHl BekTopoB d M d,,
ybexcraemcs, 4uto chopmyimpoBanHoe B 1. 3.11.2 yciaosme mnonHoro
cBeneHHs OajlaHca BEHINOMHEHO. B pesynbTaTe NMpoBEepKH CTATHCTHYECKOH
TMIIOTE3B! yOeknaeMcs, YTO HeT OCHOBaHHMH COMHEBATBCS B COOTBETCTBHMHU
NOTPELIHOCTEH Pe3yNbTaToOB HM3MEpEeHHH HOPMAJbHOMY pAacHpeleIeHHI0
(3Ta mpoBepka, Kak H BCE NPHBOAUMBIE 3[16Ch BBIYHUCIIEHHUS, BBITIONHAIOTCS
[POrpaMMOii B aBTOMaTHYECKOM pEXKHME.)

B npencrtasneHHOM (parMeHTe BbIAAYM IPOTpaMMBbl KOPPEKTHPYIOIIEE
KOJIMYECTBO PAaBHO PA3HOCTH MEXTY YYETHBIM U U3MEPEHHBIM 3HAUEHHAMM,
KO3QGUUMEHT KOPPEKUHMM - OTHOWIGHHIO JTUX BenwynH. Peinenue
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IOJNy4E€HO TMpH 3HAYEHHH [apamMeTrpa p=2, 4YTO COOTBETCTBYET
HOpMallbHOMY 3aKOHY PpaclpeldeNeHHs [OrpelHocTed  pe3ynkTaToB
n3mepeHnii. MoxkHo yOemUTBCS, YTO VIS MOMYYESHHbIX YYETHbIX 3HaYeHMH
BBITIOJIHEHEI COOTHOLIEHUS (6), TO ecTh OanaHc CBeieH MOJHOCTHIO.

Tabnuua B3auMHOro BiIMsiHUA (GAKTOPOB (CIIPaBOYHAs) XapaKTepU3yeT
CTENEHb CTATHCTHUYECKOH CBA3M MEXIY YYaCTHHKaMM YYETHOM Ofepauuy B
COOTBETCTBHH C MPUHATONR HyMepalueH.

(H ()
[lyskr }
I I
(!3‘) ) (5
l'l)flla xr2 -___‘ﬁ;uﬁ—f”m B
1T I |
© O ©® ® a0
Pucysok B.1

Cxema cBasell B cucteMe "nmoctaBHIMKU-oTpedurenu”. O6o3HayeHUA:
(1), (2) - mocraBuwmky; (3), (4) - MPOMEXKYTOUHbIE YYaCTHHKH y4YeTHOMH
orepatmy;  (5)-(10) - morpebGurenn; ABYMS rOPH3OHTAIBHBIMH YepTaMH
0603HaYeHBb! ITyHKTHI Iiepeiaqyd MPOAYKTa; ABOMHBIMM BEPTHUKATHLHBIMH -
HanpaBleHHs] Iepeflaud TMpPOAYKTa C BHINOJIHEHHEM H3MEPEHUIl ero
KOJIMYECTBA
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Yucno yyacTHMKOB

Uyciao NYyHKTOB Oepenauy IPORYKTa
EOMHMLUA U3MEPEeHMs KOJIUYEeCTBA

TIyHKT nepepaym npogykra 1
N V3zMmepeHHOe

3HaUEeHUe
1* 68500
2% 33600
3 51000
4 29900
5 20100
VizMepeHo:
YuTreHo!

onepanuu 10

3
NC

{(* nocTaBUMKY OTMEUEHH 3Be3I0uKON)

Ipenen norp. YueTHOE KoppexkTtup. KosdpdpmumeHT
oTH., % abc. BSHaUeHMe KOJMYECTBO KOppeKLiMu
1.50 1027 67497 -1002 0.9854
1.80 604 33252 -347 0.9897
2.00 1020 50624 -375 0.9926
2.50 747 29786 -113 0.99%62
2.50 502 20339 239 1.011°

nocTaBuuky 102100, nomnywaremu 101000,

MCXONHEIT HebajiaHc 1100

nocrabuuky 100750, mnomyuarenmu 100750,

OCTaTOUHHY HebajaHC 0

[lyHkT nepemauM LPOAYKTa 2

N M3MmepeHHOS

3HadyeHye

51000
22400
13900
13500

NBMepeHOo:

YuyreHo:

IIyHkT nepenau
N HsmepeHHOE
3HaYeHUue

4*
9
10

29900
21000
8400
WzmepeHo:

YuTeHO:

Ilpenesn norp. YueTHOEe KoppexTtup. Kosadpduumenr
OTH., % abc. 3HAYEHUE KOJIMYECTBO KOPpPeKUMM
2.00 1020 50624 -375 0.9926
2.50 560 22810 410 1.0183
2.90 403 14112 212 1.0153
2.90 391 13700 200 1.0149
NOCTAaBUWUKNA 51000, nodmyuarenu 49800,
VCXOOHEM HebajsaHc 1200
NIOCTaBIMKNA 50624, nonyvarenm 50624,
OCTATOUHLIM HebaJlaHC 0
1M OPOOYyKTa 3
Hpexnes norp. YueTnoe Koppekrup. KoadpdbuumeHr

OTH., % abc. 3HAYEHME KOJIMUECTBO KOPpEeKuUMM
2.50 747 29786 -113 0.9962
2.50 . 525 21317 317 1.0151
2.90 243 8468 68 1.0081
IIOCTaBUMKA 29900, nonyuaTesm 29400,
ucxonuent HebajaHc 500
NOCTAaABWNMKU 29786, rnonyudaTenu 29786,

ocTaTOuHEM HebasnaHC 0
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CBopgHas uHOoOpMaums

UMCIO yJaCcTHUKOB oOllepauuu 10
UMuCno noCTaBUMKOB, He ABNAKWLMXCS MNONyYaTesIsaMi 2
UMCno rnoaydareney, He SABJADUKUXCA NOCTaBIUKaMM 6
YMCHO IIOCTABHMKOB, HBIHIOWUXCA IOIy4daTersiMui 2
N Mamepen. llorpemHoCTs VYueTHOe KoppekTup. Koadoduumenwt
3HaveHe OTH.,% abcC. 3HadeHue KOAMYECTBO KOPPEeKUUM

1 68500 1.50 1027 67497 ~1002 0.9854
2 33600 1.80 604 33252 -347 0.9897
3 51000 2.00 1020 50624 ~-375 0.9926
4 29900 2.50 747 29786 -113 0.9962
5 201006 2.50 502 20339 238 1.0119
6 22400 2.50 560 22810 410 1.0183
7 13900 2.90 403 14112 212 1.0153
8 13500 2.90 391 13700 200 1.0149
S 21000 2.50 525 21317 317 1.0151
10 8400 2.90 243 8468 68 1.0081
TaGnmua B3aMMHOI'C BAUMAHMA QaxkTOpoB (CnpaBovwHas)

1 2 3 4 5 6 7 8 9

1 1.00

2 -0.41 1.00

3 0.42 0.20 1.0

4 0.30 0.14 -0.15 1.00

5 0.33 0.15 -0.16 -0.11 1.0

6 0,25 0.12 0.58 -0.08 -0.09 1.00

7 0.17 0.08 0.39 -0.06 -0.06 -0.21 1.00

8 0.16 0.08 0.38 -0.05 -0.06 ~0.21 -0.14 1.0

9 0.25 0.12 -0.12 ¢©.85 -0.1 -0.07 ~0.05 -0.05 1.0
10 0.1 0.05 -0.05 ©0.33 -0.04 -0.03 -0.02 -0.02 -0.21

CTaHm.
YYEeTHOTO 3Hau.

10

1.

00

OTKII.

776
571
587
449
488
503
388
379
434
241
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