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Mpeancnosue
Llenb, OCHOBHblE MPUHUMMbLI U OCHOBHOW NOPAAOK NPOBeAeHUs paboT MO MEeXroCyaapCTBEHHOM
cTtaHaaptu3aumm ycrtaHoBneHsl [OCT 1.0—92 «MexrocygapcTBeHHass cucrtema CcraHgapTu3auuu.
OcHoBHble nonoxeHuss» u MOCT 1.2-2009 «MexrocyaapcTBeHHasa cucrema craHgaptusauuu. CtaHaapthbl
MEXTOCYAapCTBEHHbIE, NPaBUna M pekoOMEeHAauuu No MEeXrocyaapCTBEHHOW cTaHagapTusauuu. opsaaok
pa3paboTku, NPUHATUS, NPUMEHEHNSA, OOHOBNEHNSA U OTMEHbI».
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UHgopmayus 06 UBMEHEHUSX K HacmosaweMmy cmarHOapmy nybnukyemcs 6 exee00HOM
UHhOPMAaYUOHHOM yKa3amerne «HayuoHanbHble cmaHO0apmbi», @ MEeKCm U3SMEHEeHUl U rornpasoKk — 8
EXEeMECSYHOM UHGOPMaUUOHHOM yKaszamene «HayuoHanbHbie cmaHlapmebly. B crniyyae nepecmompa
(3ameHbl) unu  OMMEHbI Hacmosweeo cmaHlapma coomeememsyrouee ysedomneHue 6ydem
onybruKOBaHO 8 EXEMECSIHHOM  UHGDOPMaUUOHHOM  yKka3amene «HayuonarnbHble cmaHOapmely.
Coomeememsyrouas uHeopmayus, yeedoMneHue U mekcmsl pasMewaromes makxe 8 UHoPMayUuoHHO
cucmeme o6Le20 nonb30eaHuUs — Ha ochuyuanbHom calime ®edepasnibHo20 ageHmemea rno MexHU4eCcKoMy
peaynuposaHuro U Memporsozauu 8 cemu VlHmepHem

© CranpgaptuHdopm, 2014
B Poccuiickon deaepauum HacToAWMW CTaHAApT He MOXeT OblTb MOSIHOCTbIO WM YaCTUYHO

BOCNPOU3BEAEH, TUPAXUPOBAH U PACcNpPOCTPaHEH B KadecTBe OUUMENBLHArO usgaHus Ges paspelueHus
deaepanbHOro areHTCTBa Mo TEXHUYECKOMY PEerynupoBaHuio U METPOSIOTUN
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BBeneHue

CTaHaapTHbI MeToA onpeAeneHusi CUCTEMaTUYECKON MOrpeLlHoCTM Npu oTbope nNpob B MoneBbiX
YCMOBUSIX HEBO3MOXHO YCTAHOBWUTb, MOTOMY 4TO Ae€Tanu npoueaypbl OyayT HeusbexHo 3aBuceTb OT
MECTHbIX yCroBun. OAHaKO, MOXHO HaMEeTUTb ONpeAerNieHHble NPUHLMNbLI OMUCaHHbIE B HACTOSILLEM
cTaHaapTe, KOTOpbIX CrielyeT N0 BO3MOXHOCTU NPULEP>KMBaTbCS.

OnpepenexHne cUCTeEMaTMYECKON NOrPELLUHOCTU TPYAOEMKUI U AOPOTrOCTOSALLMIA NpoLecc, 0COOEHHO
€Cnn BKIKOYaEeT ucnbiTaHne npobooTOupatowero ycTpoMcTBO And oTbopa MEPBUYHBLIX TOYEYHbIX NpPo6.
MoaTomMy, BCe onpedeneHus CUCTEMAaTUYECKON NOrpellHocTM B 00s13aTenbHOM TMOpsiAke BKOYaloT
TWATEeNbHYIO NPeABapuTENbHYI0 NPOBEPKY NPo60o0TOMpaloLeil CUCTEMbI C NPUHATUEM COOTBETCTBYIOLLUX
Mep OTHOCUTENbHO YCTpaHeHusi nObix HeaocTaTkoB B ee paboTe, CNOCOOHbIX CTaTb NPUYUHON
CUCTEMATUYECKOW MOTPELUHOCTH.
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M E XTTOGCYAAPCTIBETUHHUB # CTAHJAAPT

Yronb KaMeHvaIVI U KOKC.
MEXAHUYECKWUN OTBOP MNPOB.
YacTb 8.
MeToAabl onpeaeneHnsa CMCTEMaTUUYECKOW NOrpeLHoCcTH

Hard coal and coke. Mechanical sampling
Part 8 Methods of testing for bias

Darta BBegeHua — 2015 — 01 — 01

1 O6nacTb NpUMeHeHus

HacTtosiwunii craHgapT ycTaHaBnMBAeT NPUHUMMNLI U METOAbl ONpeaesieHns CUCTemMaTU4ecKom
NOrpeLlHOCTM Npo6 ANs WUCMbITAHWIA KAMEHHOrO YIMs U KOKCa, OTOBpaHHbIX B COOTBETCTBUU C APYrUMM
cTtaHgaptamu cepum ctaHgaptoB FOCT ISO 13909. B craHaapTe paccmaTtpuBaeTcsa NPUMEHEHUEe TONbKO
OZHOBapWaHTHbIX CTaTUCTUYECKUX METOL0B.

BO3MOXHOCTb OLUMOOYHOrO 3aKMKOYEHUA O HamMyMM CUCTEMAaTMYECKOW MOrpeLuHoOCTH, Koraa
HUKaKOM CUCTEMAaTMYEeCKOW MOrpeLUHOCTM He CYyLUEeCTBYeT HW B OAHOM M3 HECKOMbKUX NEePeMEHHbIX,
onpefeneHHbIX Ansi TOW >Xe camoi cepuM NpoO, CyLIeCTBEHHO Gonblue, 4Yem AnA €AUHCTBEHHOM
nepeMeHHoin. Ecnm mMoryt 6biTb M3MEPEHBI HECKOMbKO NEPEMEHHbIX, CneayeT 3apaHee yCTaHOBUTb OfHY
NepeMeHHyo, Ha OCHOBE KOTOPOi ByaeT onpefensaTbCs pe3ynbTar BCEro UCNbITAHUS.

MpuMedyaHMUe— B TekcTe ucnonbsyetcs TEPMUH "TOMNUBO", €CNKU B KOHTEKCTE Yroflb U KOKC
NMPUMEHSAIOTCA BMECTE, €CIW Yrofb U KOKC MPUMEHSAIOTCA B KOHTEKCTE MO OTAENBHOCTH, TO UCNONB3YIOTCA NMB0 TepMUH
“yrone”, nnbo “kokc”.

2 HopmaTtuBHbIe CCbIIKN

Ons npuMeHeHus HacTOsILLEro craHaapTa HeoOXxoauMbl crneayioLpe CCbINOYHbIE AOKYMEHTbI.
[nA gatnpoBaHHbIX CCbINIOK MPUMEHSIOT TOMbKO YKa3aHHOE HWXEe U3JaHUe CCbINOYHOro AOKYMEHTa, a
ANA HeAaTMPOBAaHHbLIX CCbIIOK NMPUMEHSIIOT NOCneaHee U3aaHue CCbITOYHOT0 HOPMAaTUBHONO AOKYMEHTA
(BKNOYanA BCe €ro usgaHus).

1ISO 13909-1:2001, Hard coal and coke — Mechanical sampling — Part 1: General introduction
(KameHHbI yronb 1 kokc. MexaHuyeckuit otoop npo6.4Yactb 1. ObLiee BBeAeHuE)

ISO 13909-2:2001, Hard coal and coke — Mechanical sampling — Part 2: Coal — Sampling from
moving streams (KameHHbI yrosnb u kokc. MexaHuyeckuit otéop npob. Yactb 2. Yronb. OT6op npob us
OBWXKYLLIMXCA NOTOKOB)

ISO 13909-4:2001, Hard coal and coke — Mechanical sampling — Part 4: Coal — Preparation of
test samples (KameHHbIl yronb u kokc. MexaHudyeckuii ot6op npo6. Yacts 4. Yronb. Moarotoska npob ana
UCMbITaHNI)

ISO 13909-5:2001 Hard coal and coke — Mechanical sampling — Part 5: Coke — Sampling from
moving streams (KaMeHHbIi yronb u kokc. Mexanuuyeckuin otToop npo6. Yacteb 5. Kokc. Ot6op npob u3
OBWXKYLLIMXCA NOTOKOB)

ISO 13909-6:2001 , Hard coal and coke — Mechanical sampling — Part 6: Coke — Preparation of
test samples (KaMeHHbI yronb U kokc. MexaHuyeckuin ot6op npo6. Yacte 6. Koke. Moarotoska npo6 ans
UCTMbITaHUN)

ISO 13909-7:2001 Hard coal and coke — Mechanical sampling — Part 7: Methods for determining
the precision of sampling, sample preparation and testing (KameHHbIn yronb u kokc. MexaHuuyeckuit otéop
npo6. Yacte 7. MeToabl onpeaeneHns TOMHOCTM 0T6opa, MOATOTOBKU M UCTLITAHUA Npob)

3 TepmuHbI U onpeaeneHus

B HacTosiLLeM cTaHaapTe NPUMEHEHBI TEPMUHBI U onpeaeneHus no 1SO 13909-1.

M3paHue ocpuumnansHoe



FOCT ISO 13909-8—2013
4 MpuHUMNBI

4.1 O6wWwKe NonoxeHus

AHanu3 cucteMaTu4ecKon MOrpeliHoCcTM He BCEerga npou3BOAMTCHA C OAHOM LUenblo. Llenbio
aHanusa CUCTEMAaTUYEeCKON MOTrpPeLUHOCTU MOXET ObiTb OLEHKa COOTBETCTBUA TpebOoBaHWAM KOHTpakTa,
Hanpumep, rapaHTum unu TPeOOoBaHMA K 3akynke u npuemke, nubo gmarHoctuka, nubo To M Apyroe, a
Talke 3TW Lenu MOryT BKM4YaTb B cebsi napaMeTpbl MHOTOKPaTHbIX WUCMbITAHUA UMW HE BKNOYaTb 9TU
napameTpbl. B HacToslem craHgapTe MCNOMb3yT OAHOMEPHYI CTATUCTUKY AN MPOBEPKM paboThbl
CUCTEMbI N0 OTHOLUEHUIO K €AUHCTBEHHOW NepeMEeHHOMN.

Jlobaa cxema BbLIDOPOYHOrO KOHTPONA, MOATOTOBKM MM aHanu3a npo® He ceobogHa oOT
norpeLUHocTen n3MepeHuna. o aTon NpUYMHE, HU OAMH CTaTUCTUYECKUI KPUTEPUI HE MOXET YCTaHOBUTb
OTCYTCTBME CUCTEMATMYECKOW MNOrPELUHOCTM, a TOMbKO MOXET MnokasaTb, 4TO cucTemaTuueckas
NOrpeLUHOCTb He AOMKHA ObITb BbILLE, YEM OMPEAENEHHOEe 3HAYEHNe,

MpoBepka cuctembl 0TOOpPa NPOO Ha CUCTEMATUYECKYHO MOrPELUHOCTbL OCHOBaHa Ha oTbope psaa
nap npo6 no CyLlecTBy OAHOTO W TOrO X& TOMMMBA, MPWYEM OAMH UNEH KaXaow napbl OoTOMpaeTcs
NPOBEPAEMOI CUCTEMON MNKU MPOBEPSEMbIM KOMMOHEHTOM CUCTEeMbl, 8 APYION YreH — KOHTPOSIbHbIM
(aTanoHHbIM) MeToAoM. [Ing KaXaon napsl onpeaensaT pasHoCTb MexXay pesynstatamu aHanu3a. Cepum
pa3HOCTEN MEXAY pesynbTaTaMu aHanusa, nornyyYyeHHble Takum 06pasom, N0ABEPraloTCs CTaTUCTUYECKOMY
aHanuasy.

Ota npoueaypa TpebyeT Takolh YyBCTBUTENBHOCTU CTAaTUCTUYECKOTO KPMTEPUS 3HAYMMOCTHU, UTOOBI
MUHUMarnbHAs CUCTEMATUYECKas MOrPELUHOCTb, KOTOPYIO MOXHO OOHapyMTb, Obila MEHbLUE WK paBHA
MakcumarnbHO AOMYyCTUMON CUCTEMATUYECKOW NorpeLuHocTu, B.

Moatomy, B 4OMmMKHO BbITb 3a1aHO A0 HAYana aHanu3a.

MpumedyaHue — lpu oTcyTcTBUM ApYroi UHOpMaLMK, 3Ha4eHUe B npuHumatoT paBHbiM oT 0,20% Ao
0,30 % AN5 30NLHOCTU UKW COAEPXaHUA Briarn MOXHO CYUTaTb NpUeMNeEMbIM ANs JOroBopa (KOHTpakTa).

YyBCTBUTENbLHOCTbL MCMOMb3YEMOr0 CTaTUCTUYECKOTO KPUTEPUS 3aBUCUT OT YMCIIA CPaBHUBAEMbIX

nap 1 U3MEHUYMBOCTU PA3HOCTU MEXAY HUMMU.

CraTucTM4ecknin aHanu3, KOTOPOMy NoABEPraloTCA pesynbTaThl, MPEAnosiaraeT BbiMOSIHEHUe Tpex

YCNOBUI:

- HopMarnbHOe pacnpeaeneHue nepemeHHomn;

- Hes3aBMCMMOCTb NOrPELUHOCTEN USMEPEHUS;

- CTaTUCTUYECKYI0O OAQHOPOAHOCTb AAHHbIX.

BnmM3ocTb AOCTUTHYTLIX YCROBMUIW K MAeanbHbIM Ha nNpakTuke, onpeaenser AOCTOBEPHOCTb
CTaTUCTMYECKOro aHanusa. BbinonHeHne npoeepku, BKOYaA WU3MENbYEeHUe, AeneHue n nadopaTopHbIv
aHanus npo6, AOmMKHO ObiTb OpPraHU3oBaHO TakuM 0Opasom, 4TOObl OTKIIOHEHME OT 3TUX uAearnbHbIX
YCIOBUI HE CBOAMITO HA HET CTATUCTMYECKUI aHanu3a.

CTatucTuyecknii KpUTEPUn, no KOTOPOMY MPUHMMAIOT OKOHYaTEsIbHOE pELUeHue, 3TO KPUTEepUun
CTbloaeHTa, (t-kputepuii). B ocHOBE ero nexuT runotesa, 4to Habniogaemoe cpeiHee 3HauYeHue pasHocTen
Mexay ABYyMS MeToaamMu MOMy4eHO U3 COBOKYMHOCTU, CPpeaHAN BeNu4UnHa KOTopou pasHa B. Ecnu kpuTepuit
rnokasblBaeT, YTo HabniogaeMmas pasHOCTb 3HAYUTENBHO HMKE B, TO yCTPOMCTBO AnA oTOopa npob unu ero
KOMMOHEHT 3asBnseTCs kak CBOOOAHOE OT CUCTEMAaTUYECKONM MOrPELUHOCTH.

Mpu obocHOBaHWM pELUEHWS MO pesynbTaTaMm CTATUCTUYECKOrO aHanu3a, Bceraa eCcTb PUCK
JONycTuTb OLWMOKY TOro unM MHOro poga. Ecnu rmnoTtesa oTBepraetcs, Korga OHa BepHa, Hanpumep,
cucTeMaTuyeckas norpellHoCTb He 3asiBneHa, JaXe eCnu OHa pearnbHO CyLLECTBYET, TO BO3HMKAET owumbka
nepsoro poga (Tun 1). C Apyrol CTOPOHbI, €CNnM rMNOTesy NPUHUMAIOT, KOrJa OHa SABMSIETCA NOXHOW,
HanpuMmep, CUCTeMaTUYecKas MOrpeLlHOCTb MNPU3HAETCA AaXe €CnU OHa peanbHO He CyLecTBYET, TO
BO3HMKaeT owmbka sToporo poaa (Tun II).

B ka)kgom KOHKPETHOM Cryvae BEPOATHOCTb OLUMOKM Tuna | MOXHO NpPOM3BOMbHO YCTaHaBNMUBATb
no ycMoTpeHuto 6e3 A0CTaToOMHbIX OCHOBaHUI, Kak cBo60ay BbIGOpa, COXPaHASA U PUCK MUHMMAanNbHbIM. Ons
KOHKPETHOIO UCMbITaHUSA BEPOATHOCTb owmbku Tuna | MOXHO ONPEfEnUTb KONMUYECTBEHHO TONbKO
OTHOCUTENBHO HEKOTOPOro APYroro 3Ha4eHWsl, a He MepBOHavanbHOW rmMnoTessl. B gaHHOM wmeTope
MCMONb3ytoT 3HaveHne Hynsa 0. Puck owmbku Tuna Il MOXeT ObiTb YMEHbLUEH C HEU3MEHHOW BEPOATHOCTLIO
owmbkn TUNa | TONMLKO MNyTEM YBENUYEHMs 4ucna HabnwgeHuin. OAHaKO, MOCKOMbKY CTaHAapTHOE
OTKMNOHEHME (reHepanbHOi) COBOKYMHOCTW AOIDKHO MCMONb30BaTbCHA B pacyeTax, puck owmbka Ttuna |l
ABNAETCA pacyeTHbIM 3HaYeHneM. OKOHYaTENbHOE PELLEHUE O BEPOSATHOCTU HYMNb-TMNOTE3bl HE MPUHUMALOT,
noka He HabepeTcsl 4OCTATOMHOE KONMMYECTBO Map HabnoaeHui, YTobbl OrpaHnyYuTb Kak owmbky Tuna | B
OTHOLUEHUM B, Tak U OUEHEHHy owubky Tuna |l B OTHOWeEHWM Hyns, cokpawawwmx Ao 5 % kak
MOrpeLLHOCTM TUNa | N0 OTHOLEHWIO K B, Tak U ONpeAeneHHyYI0 N0 OTHOLLEHUIO K HYIO NOrpeLHocTs Tuna Il.
2
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CnepoBarenbHO, ecnM Habnogaemoe 3HayeHue cpedHen pasHOCTU (BbIOOPOYHAsi OLEHKa cpegHero no
COBOKYMHOCTU) HE3HAYUTENBbHO MEHbLLUE B, OHO Takke OyaeT 3HauuTeNbLHO GonbLue Hyns.

Yucno nap npo6, noaxodAliee AnNs NPOBEPKM BCEW CUCTEMbI B LEMNOM MO OTHOLUEHUIO K
MakCMManobHO AONYCTUMOW CUCTEMaTUYECKOW MOrPELUHOCTM B, MOXeT OKaszaTbCA HeAOCTaTOMHbIM Ans
MPOBEPKN OTAENbHOr0 KOMMNOHEHTa cucTembl. B Takux cnydvasix, ecnu paboune nokasatenu AaHHOrO
KOMMOHEeHTa NpeaAcTaBnsloT COBOW KPUTUYECKOoe 3HayeHue, crneayet npoBecTU OTAenbHYK nposepky. Ons
KOMMOHEHTOB, KPOME YCTPOWCTBA ANA 0OTOOpa NEepBUYHbLIX TOYEYHbIX MpPo6, Takue NPOBEPKU MOXHO
OCYLLIECTBIIATLCA C MUHMMArbHbLIM HapylleHWeM HOPMasibHOM paboTbl NMpPeanpusTUS U, COOTBETCTBEHHO,
MEHbLUMMMW pacxodamMu, Yem Mpu UCMbITAHUM HAa CUCTEMAaTUYECKYK MOrpeLlHOCTb BCEN CUCTEMbI B LENOM
(cmoTpn 7.2 1 7.3).

Ecnu nonyyeHune tpebyemoro uumcna nap HEBbINOMHUMO, NOTPeOyeTCsi BHECEHWE WU3MEHEHWN,
yToObl YMEHbLLUMTb AUCMEPCUI0 B Mpejenax cepuu. MCCneayloT, Kakue yrydylleHUs MOXHO BHECTU B
OTHOLUEeHUKU cONMKEHUA Npob B napax W/UIM HACKOMbKO MOXHO COKPaTUTb MOrpPELUHOCTU MOArOTOBKU U
ucneltaHusa npo6. Ecnu Takne n3ameHeHUs HEBO3MOXHbI, PACCMATPUBAIOT BO3MOXHOCTb YBEMUYEHUS Yucna
TOoYeYHbIx Npob B BbiGOpke (0OLUel npobGe), yuuTbiBash NpakTudeckue npobrnembl, CBSA3aHHble C 0TOOPOM
TOYEYHbIX NPO6, OTHOCUTEMbLHYIO CTOMMOCTb WM BOBMEYEHME MNOrPELUHOCTM, BO3HMKAKOLWME npu oToope,
NOAroTOBKE M UCNbITAHUM NPOD.

Ecnu Tpebyemoe uucno nap npo6 Bce e CMULLKOM BENUKO, HYXXHO NEePeCMOTpeTb MakCUMansHO
AOMYyCTUMYIO MOrpeLuHocTs B.

Ecnu cpaBHuBaloT BbIOOPKM, BKNOYatowme Goriee 04HON TOYEYHON Npolbl, HEOOX0AUMO, YTOObI
STanoHHble (KOHTPOMbHbIE) MPOObI M NpPoObl, MNOSNYYEHHbIE WCMbITYEeMOW nNPOBOOTOOPHOM CUCTEMON
COCTaBNAMUCbL MO OAHOMY NPUHUMNY, T.€. ANS CUCTEMbl HA OCHOBE BPEMEHWU BPEMEHHOW, MACChl TOUYEYHbIX
npo6 AormkHbl GbITh MPONOPLMOHANBLHBI CKOPOCTU NOTOKA, Npu 0TGope Npob Ha OCHOBe MAacChl — Macca
TOYEYHbIX NPO6 AOMKHA BbITb HEM3MeHHON (cMoTpu ISO 13909-2 1 ISO 13909-5).

4.2 OT60p nap BLIGOPOK (COOPHLIX NPO6)

4.2.1 CocTaBneHue nap

Boibopku B KaXKgom nape MOryT COCTOATb U3 ogHOW unu Gonee To4yeuyHbix Mpo6. MoxHO
CpaBHMBaTL WHAMBUAYANbHbIE TOYeYHble Npobbl MNKM NpoObl, COCTABMEHHbIE U3 TOYEYHbIX Npoo,
0TOOpaHHbIX ABYMs MeToaamMu. MpoBepky cneayeT NOCTPOUTL Takum 06pasoM, 4Tobbl oxuaaeMoe cpeaHee
pasHocTen pesynbTatoB Obin0 paBHO 0, ecnu cucTemaTuyeckass MNOrPewHOCTb He NPUCYTCTBYET B
UCMbITLIBAEMOW CUCTEME UMK €€ KOMMOHEHTE.

4.2.2 BbI6GOpKM C napaMun TOYEYHbIX NPO6

OKCnepuMeHTanbHas CxeMa MpoBEepKM nap TOYeYHbIX Mpo6 3aknmo4aeTca B CpaBHEHUW
MHAWBUAYANbHBLIX NEPBUYHBLIX TOYEYHbIX NPOO, OTOOpaHHBIX B CUCTEME, C 3TaNOHHbIMU npoBamum,
0TOOPaHHLIMU C OCTAHOBNEHHOW NEHTLI KOHBENEpA.

Ona paHHOro napameTpa AuMCNepcUA Pa3HOCTEN MexXay napHbiMM BbIGOpKaMu OOLIYHO MEHbLUE,
yeM Aaucnepcus nobol K3 AByX Cepuit BbIOOPOK, OTOOpAHHBIX WCMbITLIBAEMOW CUCTEMON UNU ee
KOMNOHEHTOM, W 3TanoOHHbIM (KOHTPOSIbHBLIM) METOAOM COOTBETCTBEHHO, 3a WCKMIOMEHUEM OYEHDb
rOMOFeHHOro (0AHOPOAHOro) tonnuea. Mo 3TOM NMpUYMHE, ecrnu To4YedHble Npobbl, 0TOOpaHHbIE ABYMS
MeToaamu, oToupaloT B HENOCPEACTBEHHOM BNU30CTU APYr OT Apyra B NOTOKE TONNMMBA (HEe NEPEKPLIBAsCh),
AUCNepcus pasHoOCTeN Mexay HUMM 6yaeT MUHUMATIbHOM, U YYBCTBUTENBbHOCTb UCMLITAHUA YNYYLLUTCS.

4.2.3 NpoGbi 3 cepun nap

Yacto HEBO3MOXHO NONy4YeHUE BbIOOPKU, COCTOSILLENH M3 OAHOM TOYE4YHOW NPOObl, OT CUCTEMBI.
To4yeyHble nNpobbl, 0TOOpPaHHbLIE CUCTEMOW, MOXHO 00beauHATb, B BbIOOPKM U CpaBHMBATbL C npobBamu,
COCTaBMEHHBIMM U3 TOYEYHbLIX Npob, OTOOpPaHHLIX 3a TOT e nepuoa 9TanoHHbLIM MmeToaom. Hert
HeoBXx0AUMOCTU B TOM, YTOObI 3TW ABE NPOOLI UMENW OAMHAKOBOE YMCIIO TOYEYHbIX NPOO MU OAMHAKOBYIO
mMaccy. B kpantHem cnyvae, OTAeNbHYI0 STANOHHYI0 TOYEYHYI0 Npoby C OCTAHOBREHHON NEHTbl KOHBEWepa
MOXXHO UCNOSMb30BaThb B KAYECTBE STANIOHHON BbIGOPKHU.

4.3 PacnonoxeHue Toyek otbopa npo6

Ons ucnbiTaHMa BCEW CUCTEMbI B LENOM KOHTpOnbHasi BblIGOpka AosmkHa OTOMpaThCca U3
NepPBMYHOIO NOTOKA TONSIMBA C NOMOLLBIO 3TANIOHHOrO METOAA C OCTAHOBJIEHHOW NEHTHI KOHBEKHepa (CMOTpu
nyHKT 7). Mpo6oli cuctembl AoMmkHA cTaTh Npoba 3aknioYMTENBHOrO 3Tana.

MepBuYHLIN NPOBOOTOOPHUK A0MKEH ObITh MPOBEPEH NYTEM aHaAnNU3a PasHOCTEN Mexay YneHamm
KaXkaoM napbl, COCTOAWMMMU 13 NPo6, 0TOOPaHHbIX NEPBUYHLIM MPOBOOTOOPHUKOM U STANOHHBLIM METOAOM.

MpumeyaHne1— [Ana KoHBEHEePHbLIX CUCTEM GOMbLLOKA MOLLHOCTH, Nogakowmx Gonblne o6beMbl,
UcnbiTaHWe NepBUYHOTO NPOGOOTOOPHMKA TOHMEYHLIX NMPOO, Kak OTAeNnbHOro KOMNOHeHTa, TpebyeT c6opa n 06paboTku
TouYeYHbIX Npo6 Gonbluoi Macckl 3a KOpoTkoe BpeMsl. [1o3ToMy, nepes NPOBEeAEHWEM TaKoro UCMbITAHUA HeOBXOAUMO
OyaeT TwaTensHo 064yMaTh, MOXHO M 060CHOBATL pe3yrbTaThl TAKOro UCMLITaHUS.
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3a ucknoueHnem npoGOOTGOPHMKA NEPBUYHBLIX TOYEYHBIX MPO6 NPU UCMLITAHUM OTAEMNbHBLIX
KOMIMOHEHTOB W MOACUCTEM B XO[€ aHAnM3a CPaBHWUBAIOT Pa3HOCTU MeXAy NpobamMu Ha BXOoAe NOTOKa U Ha
BbIXOZ1€ MOTOKA U3 KOMMOHEHTA MK NOACUCTEMBI.

MpuMeyaHMUe2— B HEKOTOPLIX Cly4asx Ka4eCcTBO NOTOKA Ha BXOAE MOXET GbiTb MOMYy4EeHO KOCBEHHO,
HanpuMep, TONMLKO NpY NMOMOLM PACYETOB Ha OCHOBE Pe3yNnbTaToB UCMbITAHUSA NOAENEHHON NPOBkl M COOTBETCTBYOLEN
OTKITOHEHHOM YacTu, KOTOPLIE NOAENeHs! COrMacHo BECOBON NPONOPLNN.

Onsa moboro nsMmenv4atowlero obopyaosanus (apodunok) UCNONb3yT pasHOCTU Mexay npobamu,
0oTOOpaHHLIMK OT TONNKUBA Nepea U nocne ApoOUNKN.

Ana noacucteMm u aenutenei npo6 AOMKHBbI aHANM3MPOBATLCA Napbl, NOMYYEHHbIE OAHUM U3
cnejylowmx MeToA0B:

a) otbop npo6 u3 nogaioLLero NOToka U OTBOAALLETO NOTOKA (Ha BXoAe U BbixXoae);

b) ot6op Npo6 U3 0TBOAALLEro NOTOKA U OTKNOHEHHOrO(0TOpakOBaHHOIO) NOTOKA,;

¢) obop npo6 u3 BCEro OTBOAALLErO NOTOKA (Ha BLIXOAE) U U3 BCETO OTKIIOHEHHOTO NOTOKA.

Mpu ncnonb3oBaHun metoaa a) unu b) HYPKHO BHUMATENBLHO CNeauTb 3a nony4YeHuem npob Ges
CcUCTeMaTUUYECKON NOTPELUHOCTH; B CRyyae NPUMEHeHUa MeToaa a) Heobxoaumo cneauTb 3a Tem, YTobbI
CBECTU K MMHUMYMY HapyLUEHUSA NOAAIOLLIEr0 NOTOKA, NOCKOMbKY TaKUe UCKAaXKEHUS MOTYT BBECTU
CUCTEMATUYECKYIO NOTPELUHOCTb UMM HAPYLUMTL HOpMAarsibHbIe paboyne ycnosus.

5 MocnepoBarenbLHOCTL onpeaeneHun

Mopsaaok onepauuii cneayoLwmin:

a) NpoBOAAT NpeABapPUTENbHbIN OCMOTP nepea ucnoitaHuem (cmotpu Pasaen 6);

b) ans cucrembl B Uenom onpeaensoT, rae byaer oTOMPATLCA KOHTPONbHAA Npoda ¢
OCTaHOBIEHHOW NEeHTbl KOHBenepa (CMOTpu 7.1); B OTHOLLEHUN AUMATHOCTUYECKOrO UCMLITAHUA KOMNOHEHTOB
CUCTEMbI CMOTPU 7.2 unun 7.3;

C) OnpeaensitoT NEpeMEHHYI0 Ana ucnoitaHusa (cmotpu Pasgen 8);

d) BIGUpaIOT TONNKUBO, KOTOPOE ByaAYT MCNONbL30BaTL ANA aHanu3sa (cMoTpu Pasaen 9);

€) MPUHUMAIOT PELUEHNE B OTHOLLEHMU MAKCMMAanbHO AONYCTMMOW CUCTEMATUYECKON
norpewHoctu B (cmotpu 4.1);

f) npuHMMalOT pelueHne B OTHOLLEHUM cOCTaBa nap nNpob, TO eCTb CPAaBHMBAIOT Napbl NPoo,
COCTOSILLME U3 OAHOW TOUEYHON NPOBbI UMM HECKOMbKMX;

g) nepexoasT kK oTOopy Npob U BLINONHAIOT aHanu3 B cooTBeTcTBUM ¢ Pazaenamm 10 n 11.

6 MNpepBaputenbHasa NnpoBepkKa

MepBUYHBIMM UCTOYHUKAMKU MHAOPMALMKU O COOTBETCTBUM 0TOOpa Npob cTaHAAPTHLIM
TpeboBaHMAM ABNATCA TEXHUYECKME YCITOBMA Ha 000OPYAOBaHUE U HYEPTEXMN.

Heobxoaumo npoBecTU TwaTenbHbIi 0CMOTP 000pyaoBaHus Ana otéopa Npod u U3yunTb
cneuudurkaLmn ero KOMNOHEHTOB.

CTopoHa, BbINONHAOLWAA aHanm3, 40KHa NOBEPKY nokasarenei 060pyaoBaHusA nyTem
M3MEPEHMWIi U HabnogeHu B paboynx (Nonesbix) ycnosuax. Pabota npo6ooTOOPHOM CUCTEMBI JOMMKHA
ObITb UCCNeaOBaHa kak C MOTOKOM TOMMMBA Tak u 6e3 Tonnusea.

MpoBepKy A0 UCMLITAHMIA BCEX onepauuii U1 06opyaoBaHUa Kak B CTAaTUMECKOM COCTOSIHWUM, TakK U
Nnoa Harpysko [AOJDKEH BbIMOMHATL NEepcoHan, WMelWwuid onbiT paboTbl B 4actu oTtbopa npob
CerperMpoBaHHblX, HEOAHOPOAHbIX, KYCKOBbIX HACbIMHbLIX MaTepuanoB. PekoMeHOyeTCs Takke BecTu
HabnogeHue npu npoxoae Bcen naptuu, 4yTobbl paboTa Benack NpyU HOpPMarsibHbIX YCIOBUAX.

Henb3sa BbINOMHATL aHanuM3 Ha onpeaenieHUe CUCTEeMaTU4eCKOM MOrpeLuHOCTH, noka He Byayt
yCTpaHeHbl BCe haKkTopbl, CNOCOOHbIE BbI3BaTb CUCTEMAaTUYECKYIO MOrPeLuHOCTb, ecnu He TpebyeTtcs
OLEHWUTb paboTy CMCTEeMbl MMM KOMMOHEHTA B TOM COCTOAIHUM, B KOTOPOM OH peanbHO Haxoautcs. B
nocneaHeM criyyae npoBepka A0 UCMNbITaHWW 00ECneyYnBaeT BaXKHbIE AOKYMEHTUPOBAHHLIE CBEAEHUA O
TOM, Kakne yCrnoBus CyLLECTBOBANM HA MOMEHT UCMbITaHUSA.

7 3TanoHHbIe MeTOoAbI

UroBbl NPOBEPUTL CMCTEMATMYECKYID MOTPELLHOCTL BCEl CUCTeMbl B LENom, Tpebyertcs
MCMOMb30BaTh 3TaNOHHLIN METOA 0TGOPA, B KOTOPOM, Kak U3BECTHO, MO CYTW UCKIIOYEHA cucTemaTudeckas
norpeLuHocTb. MpeanodYTUTENbHBIM METOA0M SIBMISIETCA METOA C OCTAHOBIIEHHOW NEHTLI KOHBEelepa, To
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ecTb 0TGOpP TOYEYHbIX NPOG CO BCEro MOMNEepeyHOro CEeYeHWs TOMMMBA HA fEHTe KOHBEMEpa NyTem
OCTAHOBKM ABWKEHWUS NMEHTbI YEpe3 OnpefeneHHble WHTepsansl. Mpu NpasunbHOM OTGOpE TOYEYHYIO

npoGy ¢ 0CTAHOBMNEHHOM MEHTLI MOXKHO PACCMATPUBATL KaK 3TANOHHYI0 Npo6y.

MpuMeyaHue1— Ecnm HeBO3MOXHO 0TOBpaTh ToueUHble NPoGbLI C OCTAHOBAEHHOM NEHTHI, MOXHO
“cronb3oBaTh ApYyrue CTaHAapTHLIE METOAbI, HO B Takux Cry4asx SBHOE OTCYTCTBUE CUCTEMATUYECKOi MOrpeLHoCTy
MO CpaBHEHUIO C faHHLIM STANOHHBEIM METOOM HE MOXET GblTb OKOHWATENbHLIM, U UCMONbL30BaHUE TaKUX METOA0B
MOXET NOCTaBUTb MOJ COMHEHWE NMPaBUILHOCTbL U OCTOBEPHOCTL NOMYHEHHBIX Pe3yNbLTaToB.

MpumeyvyaHune2— [Npu oTbope ToHeYUHBLIX NPOG C OCTAHOBMNEHHOW NEHTHI KOHBENEPa MOXET NPOU30OMITH
HekoTopoe HapylueHue oObluHBIX pabounx onepauuid, U NOSTOMY MOXeT noTpeboBaTbCA KOOpAWHALMA MnaHa
MCNONHEHUA ¢ OOblHBIMU paboyuMu onepauusiMU U opraHu3auus, No3ponsAlowas CBeCTU K MUHUMYMY Takoe
HapyweHue. HeobxoaMmo npusHaTb, YTO 3afeWCTBOBaHHas B WCMbITaHUM KOHBEWEpHash cucteMa MoXeT ObiTb
MCNONb3oBaHa B TEYEHUE TONBLKO HECKONMBKUX YacoB B 1eHb ANA COXpaHeHUs HopMarnbHoi paboThl NpeAnpuaTUS U He
MOXeT ObITb UCNOMNb30BaHa UCKITIOYUTENBHO AN1A aHanuM3a cUCTEMaTUHECKON NOrPELLHOCTU, eCnN TONBKO TOMIIUBO He
MOXeT OblTb OTBEEHO Ha pasrpy3ky K APYrOMY MNyHKTY. OTO MOXeT NpoanuTb nepuoa, Heobxoaumblih ans
3aBepLUeHnA NoneBoi paboTel, M NOTpebyeT cneLuansHbIX Mep ANA AOCTaBKM TONNUBA B CUCTEMY AN UCTILITAHUSA.

ToueuHble NpoObI C OCTAHOBIEHHOW NEHTLI KOHBEWEpPA AOMKHbLI 0TOMpaTLCA paMKow Anga otdopa
npo6 (CM. pUCYHOK 1) MNKM SKBMBASIEHTHBLIM NPUCNOCOBNEHMEM NO BCEMY NOMNEPEYHOMY CEUYEHUIO TBEpPAOro
MUHEpanbLHOro TONMNMBA, HAXOAALWEroCA Ha HENOABWXHON NEHTE, Ha ANUHE NEHTbl, NPeBbILLAaoWen, no
KpanHen mepe, B TpU pa3a HOMUHaSIbHbIN BEPXHUIA pa3mep KyCKOB TONMMBa.

PucyHok 1 Pamka anst ot6opa npob

Ecnu ncnbiTbiBalOTCA NapHble BbIOOPKM U3 O4HON TOYEYHON Npobbl, TO KaXkaas TodedHas npoba ¢
OCTaHOBJSIEHHOW NeHTbl A0JhkHA OTOMpaTbCs HenocpeaCTBEHHO nocne ot6opa npobbl CUCTEMOM
NpeanoyTUTENBHO U3 MeCTa, PacnofioXXEHHOro neped nepBuYHbIM NPOGOOTOOPHUKOM. ECnu ToYeuyHyio
npoBy ¢ OCTAHOBMEHHOW NEHTbl HEOOXOAMMO OTOOpPAaTL U3 MECTa, PACMONIOKEHHOTO MOCME NEPBUYHOrO
nNpo600TOOPHMKA, BaXkHO obecneyuTb, YTOObl HE MPOM3OLUNIO HWKAKOTO U3MEHEHMWS B YCMOBUAX MexZy
MecToM oTbopa To4e4Ho Npobbl C OCTAHOBNEHHOW NEHTLI U MECTOM O0TOOpAa NEPBUYHON TOUEUHON NPOOHI.

Pamka ana otbopa npobbl (UNW 3KBUBANIEHTHOE YCTPOWCTBO) AOMKHA ObiTb YCTaHOBNEHa Ha
HEMNoABWXHOIW MeHTe B 3apaHee OnpeeneHHOM MNOMOXEeHWM Tak, YTobbl pasgenuTenbHble NNacTUHbl C
KaXxZOM CTOPOHbI COMpUKacanucb C NMEHTON MOMepek no Bcew ee wupuHe. Bece vacTuupl, Haxoasawmecs
BHYTPU MeXay TOpLEBLIMM NiacTMHaMU paMku ansa otéopa npob AomkHbI ObITb CMETEHbI B KOHTEMHEP ANA
npo6.

YacTuybl, NpenaTcTBYOLUME BCTaBKE TOPLIEBOW NNACTMHbI C JIEBOW CTOPOHbI AOJDKHbI ObITh
NPOABUHYTHI B TOMEYHYIO MPOOY, B TO BPEMS KaK T€, KOTOPbIE 3aTPYAHSIOT BCTaBKY TOPLIEBOW MNAaCTUHLI HA
npaBoi CTOPOHE, AOSDKHbI ObiTb OTOABUHYTHI, YTOObI OHM HE nonanu B TOYEYHYl Mpoby mnu HaobopoT.
Kakasn npakTuka npuHsiTa BHayarne, Takoi OHa AOJKHA OCTaBaThLCA A0 KOHUA oTHopa.

HeobxoanmMo cneautb, YTOOLI CBECTU K MUHUMYMY PUCK BHECEHUSI CUCTEMATUYECKOW NOrPELLHOCTM
B XOZ€e NoAroTOBKM NPO6 U COOTBETCTBYIOLLUX NAPAMETPOB UCMbITAHUS.

PekomeHayeTtcs, 4ToObl BCe TOYeYHble/oOLWwue nNpobbl B3BELLMBANUCEL Cpasy xe nocne otbopa, a
TaKke 40 U Nocne Kaxaoi onepauun ApobneHnus u geneHus.

Ocoboe BHUMaHUE criegyeT 06paTUTb Ha YMEHbLUEHUE HENPeaBUAEHHbIX NOTEPb MACChl.
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0060 BCex HabnAaeMbIX NOTEPSAX Macchl NPO6bLI AENAatoT 3anuMcb B NPOTOKONE.

7.2 NMpo6GoOTGOPHUKM ANA OTOOpPA NEePBUYHbIX TOYEYHbIX NPOO

Mcnbitanme npoBGooTOOPHMKOB Anst 0TOOpa NEPBUYHBLIX TOYEYHbLIX NMPO6 HA CUCTEMATMYECKYIO
NOrpeLHOCTb CneayeT NPoBOAUTb TOMbKO METOAOM C OCTAHOBMEHHON NEHTLI KOHBEWEpa, ONUCAHHOM B 7.1
KaK 9TaroHHbIV METOA.

7.3 NMoacucreMbl U KOMMNOHEHTbI

MoacnCTEMbI M KOMMOHEHTbI CUCTEMBI OOBLIYHO MPOBEPSIOT NO YCTAHOBINEHHOMY NIAaHY, B YCNOBUAX
HenpepbIBHON paboTbl, nyTem otbopa npob u3 NOTOKOB NOAAKOLLErO (3arpy3ku), 0TBOAALLEr0O (Pasrpy3ku) u
OTKIOHEHHOrO C UCMOMb30BAHUEM NPEABAPUTENLHO NPOBEPEHHOr0 NPOO0OTOOPHUKA. Ha 3akniounTensHO
cTagumu cobupaeTcsa BeCb NOTOK B OJHO Lienoe (TO eCTb 3TOT NOTOK He pasaensioT). Kayectso matepuana
3arpyaemoro B Aenutenb npod, AOMKHO ObiTb pPaccyMTaHO MO pesynbTaTaM UCMbITAHWA NOAENEeHHON
npobbl M COOTBETCTBYIOLLEN NPOObl M3 OTKMOHEHHOrO MOTOKA, KOTOpble NoAeneHbl COrnacHo BeCOBOW
nponopuuu.

Ecnu He ocCyLecTBMMO NMPOBOAMUTL aHanu3 B HOPMarbHbIX PabodMX yCrOBMAX, MOXHO NPOBECTU
oTAENbHOE UCMbITaHWE, AN KOTOPOro MOXXHO MCNONb30BaThb MOON 13 CneayLwmx MeTogoB otbéopa npoo,
no o6CTOATENLCTBAM:

a) OTbupalor 0 AHOBpEeMEHHO Npobbl MPOAYKLMU U3 MOTOKOB HA BXOAE U BbIX0AE, YTOOLI NONYy4nTh
napHole npoGbl. [MpM KCNOMb3OBAHUM 3TOTO METOAA HEeobX0AWMO CneauTb, YTOObI  MONYYHUTb
GecnpuctpacTHble BbIBOPKM.

b) AnbTepHaTMBHO COOMPAIOT NEPBUYHBbIE TOYEYHLIE MPOOBLI OT BCEro NoAatloLWero noToka u BCEro
noToKa NPOAYKLUMU, CBA3AHHOTO C MOCNEA0BATENbHLIMU MEPBUYHBLIMU TOYEYHbLIMU NPOBaMK.

8 BbIObOp nepemMeHHbIX Ana aHanusa

AHanM3 CcuCTEMAaTUYECKON MNOTPELUHOCTM MOXHO BbIMOSIHUTL MO NOKAa3aTensMm  30MbHOCTHU,
coaepxaHuto Brarn unu nobon apyron TpedyeMoin nepemeHHON, HO 0BbIMHO AOCTAaTOYHO MEPBbLIX ABYX.
CucremaTnyeckas NOrpeLuHoCTb Npu onpeaeneHnn 30J1IbHOCTU Ha Cyx0€ COCTOAHUE Yalle BCEro Bbi3BaHa
NOrPELIHOCTAMU B 3a CYET TIPaHyNoOMETPUYECKOro cocrtaBa. CuCTeMaTuyeckasi MOrpeLlHoCcTb Npw
onpejeneHun CcoAaepXaHua Bnaru MoXeT ObiTb Bbi3BaHa MHOMMMM hbakTopamu, BKMOYasi, HO, He
orpaHn4nBasacCb 3TMM, NOrpeLUHOCTN 3a CYET rpaHynoMeTpu4yecKoro cocrasa, nNoTepb Brnarn, CBA3aHHbIX C
apobunamu, u3bLITOMHON BEHTUNAUMKM B npedenax npob6ooTbuparowert CUCTEMbl, HeZ0CTaTOYHOro
COrnacoBaHusi Mexay KOMMOHEHTaMW CUCTEMbI, M3OLITOMHOTO BPEMEHW YAEpPXUBAHUS UNu  Moboi
KOMOUHaUMKM 3TUX PaKTOpPOB.

Mpsmoe onpefeneHne rpaHynoMeTpuyYecKkoro coctaBa 4acto HEOOXOAMMO AN KOKCA, HO HYXKHO
OTMETUTL CrieayioLlee:

a) B npolecce oTOOpa TOYEYHbIX NPo6 UNKM Mexay Toukamu otbopa npob MOXKET NPOUCXOAUTb
ApobneHuwe, cnegoBaTtensbHO,  DAKTUYECKM  HEBO3MOXHO  AOCTUMb  HYMEBOW  CUCTEMaTUYECKON
NOrpeLuHoCTH;

b) cuctematuyeckas MOrpeLIHOCTb B APYIMX MEPEMEeHHbIX, HanpuMmep 305bHOCTM, MOXET ObiTb
CNoXHbIM 00pa3oM B3aMMOCBSi3aHa C CUCTEMATUYECKOW MOTPELLHOCTbIO AN TPaHyNoMETPUYECKOTO
coctaea, genas Takum 00pasoM 3Havallee OObSCHEHWE 3TUX NepeMeHHbIX TPYAHbIM, ecnu BoobLie
BO3MOXHbIM.

MoaToMy pekomMeHayeTcs, YToObl ANs BCEX NapaMeTpoB, KPOME KPYNHOCTU, NPOBOAMIIOCH NpsiMoe
CpaBHEHWE C 9TUM NapameTpoM.

9 BbIObop TONNMBa ona aHanusa

9.1 Yronb

Ecnn npn noMoLwm AaHHOW CUCTEMbI NPEACTOMT OTOMpaTL NPoGbl HE OAHOrO BUAA Yrns, TO AnS
aHanuMsa JomkeH OblTb BbIOpPaH TOT yronb, KOTOPbI MNPEANONIOXUTENBHO MOXET Moka3aTb B
npobooTbupaioLeii cucteme Kakyio-nmbo cucTtemaTUyecKyrd MOrpewHocTb. Hanpumep, BO3HUMKHOBEHUE
CUCTEMATMYECKOW MOrPELLHOCTU MO 30MfIbHOCTU NPW WUCMOMb30BaHUW MEPBUYHLIX NPOBOOTOOPHUKOB U
aenutenen npo6, kKoTopoe 06bIMHO GbiBAET Bbl3BaHA UCKMOMEHWEM YacTuy GonbLioro pasMmepa (CMOTpu
Pasgen 8). Ecnu BbiGpaTtb Takon yrosb, B KOTOPOM 30J/IbHOCTb TakUX YacTUL, NPUMEPHO Takas e Kak BO
BCEM YrNe B LENOM, TO HUKAKOW CUCTEMaTUYeCKON NOTPELLHOCTU OBHapyXeHO He ByaeT, aaxe, HeCMOTpS
Ha TO, 4YTO 3TU, Bonee KpymnHble YacTuubl OblMM MCKNOYeHbl. Ecnu xe Bnocneactsum npoB60oOTOOPHUK
OyaeT ucnomnb3oBaThCa AnA ot6opa npob yrns, B KOTOPOM 30MbHOCTb KPYMHLIX 4acTul OTNMYaeTca oT
CpeAHero 3Ha4YeHus, pe3ynbTaThl OKaXKYTCA C CUCTEMATUYECKON NOTPELLHOCTLIO.
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MoaTomy, B TAakOM Cry4ae Hy>XHO MCCNeaoBaTh yrnu, noanexawue onpoboBaHMIo, HA Hanuuue
B3aMMOCBA3U MeEXAY 30J5IbHOCTBLIO, KIacCOM KPYMHOCTU M MAaKCUMAarbHO AONYCTUMOW CUCTEMAaTUYECKON
norpewHocTolo (cMoTpu Pasgen 4) no CpaBHEHMIO C MAaKCMMAanbHO BO3MOXHOW CUCTEMAaTUYECKOW
NorpeLIHoCcTbIo, Hanpumep, ecnu uckmo4vntb 10 % U3 camoro KpynHoro knacca.

PekomeHnayeTcsl, 4TOObI NOMNHBLIA aHANU3 HA CUCTEMAaTUYECKYIO MOrPELUHOCTL NPOBOAUIICA HA yrne
M3 OAHOr0 WUCTOYHMKA. Ecnu 3TO HEBO3MOXHO, pe3ynbTaTbl HYKHO NOABEPrHYTb CTaTUCTUYECKOMY
aHanuay, 4Tobbl 06ecneunTb AOCTOBEPHOCTb CTAaTUCTUYMECKMX KPUTEPUEB CUCTEMATUYECKON MOTPELLHOCTU
Ana komOuHaUuM yrnein us pasHbix MCTOYHUKOB (cMoTpu 11.5 u 11.6).

9.2 Kokc

Mpu BbLIOOpPE kKOKCA ANA aHanu3a Heobxoaumo cobnogatb Te xe TpebGoBaHusA, KOTOpble
npuseaeHbl B 9.1 AN yrns, HO C YY4ETOM €ro 30f1bHOCTU, YYMTLIBAs MPU 3TOM U COAEepXKaHUe Bnaru Kokca.

10 NpoBepeHue aHanu3a

10.1 Paspa6otka noapo6Hoi npoueaypbl UCNbITAHUA

10.1.1 O6wMe NONoXeHns

AHanu3 MOXET BKMOYaTb TOSMbKO MEPBUYHbIN NPOOOOTOOPHUK, OTAENMbHbLIE KOMMOHEHTbl WU
noACUCTEMbI, UM CUCTEMY B LienoM. CxeMa npoBeaeHUs SKCnepuMmeHTa dyaeT pasnuyHoi B 3aBUCMMOCTH
oT uenu. Monb3oBaTenu 3TMX METOAOB AOMMKHbI YE€TKO ONpeAenuTb LeNu UCNbLITAHMS KaK NepBbli Liar B
NNaHUPOBAHUM.

AHanu3 Ha CMCTEeMaTU4eCcKyIo NOrpPeLHOCTb CUCTEMBI B LIESIOM BbINOMHAETCA METOA0M CPaBHEHUs
KOHTPOMbHbIX NPO6G, 0TOOPaHHbIX M3 OCHOBHOFO MOTOKAa, ¢ Npobamu, COOpPaHHbIMM HA 3aKMIOYUTENBHON
CTagMmn BHYTPUCUCTEMHOW NOArOoTOBKM (MOArOTOBKM Npo6 B MOMEHT oTOopa). MpeanoutuTensHa npakTuka
(cmoTpu 4.2.3) 9KCNEPUMEHTaNbHOW CXeMbl UCNLITAHUA Cepun nap, NOTOMY YTO 3TO MUHUMMU3UPYET
HapyLUeHne npoBeAeHUs HOPManbHbIX onepauui. OAHAKO, dKCNepuMeHTanbHas cxema WUCMbITaHus nap
TOYEYHbIX Npob (cMmOoTpM 4.2.2) TaKke NABNAETCA NPUEMNEMbIM METOAOM, €CNMU NPUHATbI  MEpbI
NPesoCcTOPOXHOCTK, ANA NPEAYNPEXAEHNS BHECEHUA CMCTeMAaTMYECKOW NOrPeLHOCTH, BbI3BAHHOW CaMUM
UCMbITAHNEM.

CucremMaTuyeckas norpelHoCTb MOXET BO3HUKHYTb 3a CHET NPUMEHSIEMOro NMPOU3BOACTBEHHOIO
06opynoBaHUs, CUCTEMHOI NOrMKM UNuM KOMOUHALIMK NeEPBOro U BTOporo. U3 aToro cneayert, Yto aaxe npu
NPOBEHAEHMU IKCNEPUMEHTA C MAPHLIMU TOYEYHbLIMKU Npobamu , TUNOBLIE pabo4yne yCnoBus nydile BCero
BOCMPOU3BOAATCA paboTalowmmMu npobooTOMPAaOLMMKM CUCTEMAMU  HAXOAAWMMUCA MOA KOHTPOMem
CMCTEMHON NOTMKM  TUMOBbIX YCTAHOBOYHbLIX napameTpoB. OcCTaHABNMBAIOT KOHBelep AnAa oTtbopa
KOHTPOJbHLIX TOYEYHbIX MPOO NyTeM OTKIIOMEHUS] €ro C MOMOLLBI0O CUCTEMHOro 6nokartopasa cyert. Mpu
TaKuMxX yCrnoBusiX UCMbITaHUsi NPOBOOTOOpHAs CUCTEMA He AOIDKHA TaKKe OCTaHaBMMBATLCA CUCTEMHbLIMU
GnokMpoBKamMKu, a AOJDKEH BKIIOYMATbCA B PEXMM aHanu3a CUCTEMATUYECKON NOTPELUHOCTH, 4YTOObI
npeaoTBpaTUTb OTKIOMEHUe npobooTOMpaloLeil CUCTEMbI, a TaKke AOIMKHbI HenpepbiBHO paboTaTb
CUCTEMHbIE TakMepbI.

JIeHTO4YHbIN KOHBEWEep CUCTEMbl ANSA TPaHCNOPTUPOBAHWUA TOMMAMBA 4acTO He paccuyutaH Ans
MHOFOKPaTHOIO 3anycka U OCTaHOBKU NOA Harpyskoi. Cxema aHanusa ¢ napamu To4euHbiX Npob He Bceraa
MeLlaeT cbopy TOYeUHbIX NPoD C OCTAHOBMIEHHOW FEHTbl, OAHAKO, HAaA0 No3aboTUTLCA O TOM, YTOOLI
3arpy3ka neHTbl, C KOTOPOI A0IMkHA ObiTb 0TOOpaHa ToueyHasa npoba, npekpaiwyanacb 40

OCTAHOBKM NeEHTbl, YTOObI neHTa 6bina 3arpyXeHa nUlb 4acTUMHO NpUM MOBTOPHOM 3anycke. Toraa
TOueyHble Npobbl MOXHO OTOMpaTb C NEHTbl B TEX TOYKAX MNOTOKA, A€ CyLWeCTBYIOT YCIOBUSA,
npeobnaaaslune A0 OCTAHOBKU 3arpy3Kku.

10.1.2 AcnbiTaHue Bce CUCTEMbI

Bcio cuctemy cnegyetr npoBepsTb METOAOM CPaBHEHUSI 3TANOHHLIX NPO0, OTOOpAaHHBLIX U3
NEPBUYHOIO MOTOKA C OCTAHOBIIEHHON NEHTbl KOHBeWepa, C NPOAYKTOM Ha 3akKnivuTenbHOW crtagun B
cucteMe noarotoBku. CoctosiHe nap npo® pasnuuHbl. [loarotoBka WM aHanu3 STanoHHbIX Npo6
NpoOBOASATCHA C NPUMEHEHUMEMS METOAO0B, pernameHTMpoBaHHbix ISO 13909-4, 1ISO 13909-6 u ISO 13909-7
Ans NOArOTOBKM M aHanu3a npob ¢ y4yeToM MpeLM3UOHHOCTM M CUCTEMATUYECKON norpewwHocTu. Mpobol
oTOOpaHHble CUCTEMON MOATOTABAMBAIOT U AHANM3MPYIOT METOAaMM, MPUMEHSAEMbIMU NPU OObIMHON
pabore.

10.1.3 AcnbiTaHne KOMNOHEHTOB

B eauHoli cucteMe KOMMOHEHTbI PAacronoXeHbl NMOCNEA0BATENBHO U HA PabOTy KaXAOro U3 HUX
BnuaeT pabora npeaLecTBYIOWMX KOMMOHEHTOB. MoxeT noHagobuTbCA WUCMbITaHUEe OTAENbHbIX
KOMMOHEHTOB UMM [PYNN KOMMOHEHTOB (MOACUCTEM), Hanpumep, ApoOUNOK u aenutenei, Ha
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CUCTEMATMYECKYIO NMOrPELUHOCTb B AMArHOCTUYECKUX LensaX, YToBbl BbIACHUTbL BIIMAHUSA Ka)Xaoro U3 HUX Ha
0OLLYI0 CUCTEMATUYECKYIO MOTPELUHOCTb.

MpuHUMNBI CTaTUCTMYECKOW 0B6PabOTKM AaHHbIX TaKMe Xe, Kak U ANnsi BCell CUCTEMBI.

10.2 OT60p NPOG ANA aHanu3a

YacTto, ucxoaa u3 npeabigyLlero omnbiTa, MOXHO cobpaTe [JOCTATOMHOE KOSMIMYECTBO Npoo,
npesbillaloLiee MUHUManbHO Tpebyemoe 4yucno. Bonee TOro, npMmMeHeHue OAHOrO Habopa no3BONUT
nsbexarb pucka PasHOPOAHOCTM AAHHbIX U3-3a U3MEHEHMI pabounx YCrnoBUIA UM UCXOLHOTO UCTOYHMKA
TONMMBa MexAy ABYyMSA 0TOopamMu Npob, 4To CAENaeT HE BOSMOXHBIM 00bEeANHEHME 3TUX AaHHbIX.

Ocoboe BHUMaHuWe crneayeT yaenuTb pacnpeaeneHuto obsisaHHoOCTel cpean 4neHoB Gpuragpl,
OCYLLIECTBAAIOWMX OTOOP, M TOMHO ChnaHupoBaTb Kak 9TW 06si3aHHOCTM OyayT BbINONHATLCS. Ha aToi
cTaauv NIaHUPOBaHUS HYXXHO COCTaBUTb AETarnbHbIE€ NPOTOKONbLI onepauuii, YToObl ob6ecneynTs eauHbIn u
nocnegoBaTenbHbll 0TOOP, B3BewwuBaHue u obpaboTky npo6. Cioaa BXOAUT MOAFOTOBKA annapaTypsbl,
arperaTtoe u Bcero obopyaoeaHusi, HeoGxoaumoro gns otéopa npo6, NOArOTOBKM M YNAKOBKM KX, a TaKkke
ANA TPaHCNOPTUPOBKM WX OT MeCTa 0Tbopa U B3BELUMBAHWUA K annapaTam noaroToBKM WM B naboparopuio
Ans aHanu3a.

Ocobble Mepbl 6e30nNacHOCTN HEOOXoauMBl ANsi NepcoHana, paboTawwwero ¢ npo6ooT6opHbIM 1
NoAroTOBUTENbHBLIM 00OpyaoBaHWeM. CneayeT yaenuTb BHUMaHUe HeoBXOoAMMOCTU BbINONHEHMsI BCEX
COOTBETCTBYIOLLMX NPaBUI TEXHUKU BE30MaCHOCTH.

Mecta oTBeageHus notoka B 0OxodHble xernoba, peBepcUBHbIE KOHBEWEPbI MU TYMWKW,
BKIIOYEHHbIE B CMCTEMY, 06neryaioT c6op To4eYHbIX Npo6 BHYTPK CUCTEMbI ONPOBGOoBaHMS.

OPDHEKTUBHOCTL CXEMbI UCMBITAHUS C COMPSDKEHHBLIMKU Napamu 3aBUCUT OT BNMU3OCTU, C KOTOPOM
aTanoHHaas npoba wu npoba u3 cuctembl usndeckn otbupaloTcs B napy (COOTHOCATCA), AnsA
MUHUMWU3UPOBAHUA BIIMAHUSI M3MEHEHMI KavyecTBa NpoayKuuu B mpegenax nap. BenuuuHa, HA KOTOpylo
AWNCnepPCUst BHYTPU Napbl MEHbLUE AWCNEPCUN MEexZy napamu, onpeaensieT Ha CKOMbKO AOCTUrHYTa uenb
3KCMEPUMEHTaNbHOTO MCMbITaHWA COMpPsKEHHbIX nap. [Mpobbl, cocTaensowme OAHY napy cneayer
noAroTaBnuBaTb BMECTE (faxe ecnu pasHbiMU MeTo4amu) U aHanuM3upoBaTh UX B OAHON U TON Xe napTum,
yToGbl M30exaTb BHECEHUSI CUCTEMATUYECKON NOrPELLUHOCTU Pe3ynbTaToB U3-3a U3MeHeHul o6paboTku BO
BPEMS NMOAroTOBKM M aHanusa. Heobxoammo 3a60TUTLCA O COXPAHEHUN WAEHTUYHOCTU BCEeX NPob.

MpoBepsAlT HOMWUHaNbHbLIA BEPXHUW pasmep TONAMBA U MpoAyKTa ApoGneHus nocne mobow
Apobunku, KoTopas NpW MCMbITAHUM SABMSIETCA HEOTLEMSIEMOW 4YacCTbl0 CUCTEMbI MAM NOACUCTEMBI.
Bkntoyatot 9Ty MHpOpMaLuo B MPOTOKON UCNbITaHUA. Mpobbl, 0TOOpaHHble ANA 3TOW Lenu AOIDKHbI ObITb
OTAEeNeHbl OT COrNacoBaHHbIX Nap, 0TOOPaHHbIX AN aHanM3a cUCTeMaTUYeCcKol NOrpPEeLUHOCTH.

Mpy npoBedeHUM aHanm3a CUCTEMATMUECKOW MNOTPELIHOCTM MO COAEPXaHWIO Braru cnegyet
yaenuTb 0cob0e BHUMaHue MUHUMU3auumn u3MeHeHus Briarm B 0TobpaHHbIx npobax (cmotpu 10.3).

10.3 Oco6ble Mepbl NPeaOCTOPOXHOCTU NPU UCNbITaAHUU NPO6 Ha BRary

AHanu3 CUCTEMaTUYECKON NOrPEeLLUIHOCTM NpU onpeaeneHuM MaccoBon aonu obwien snaru Tpedyer
MOBbILLEHHOTO BHUMAHUS, HANPABSIEHHOTO HA NPeAoTBpalLleHUe U3MeHeHus Bnaru B cobpaHHbix npobax. B
CBSI3M C 3TUM HE0BX0AUMO cobnoaaTh CrneayoLme Mepbl NPEAOCTOPOXHOCTH:

a) usberatb YCnoBMIN, KOTOpPblE MOTYT Bbi3BaTb WM3MEHEHUS MACCOBOM AONW BRaru, Takux Kak
[OXAb, CHEr, BbICOKasi TeMneparypa, Xonoj u BeTep;

b) nsberatb NonagaHnAa HeCBSA3aHHOM BOAbI C NIEHTbI KOHBENEpPA;

) obecrneynTb AOCTATOYHOE KOSIMHMECTBO COTPYAHUKOB, YTOObI OTOMPATL CUCTEMHbBIE U 3TANIOHHbIE
npo6ul 6e3 3aaepxKu;

d) nnombuposaTb Npobkl cpasy nocne cbopa;

€) BbLINOMHATbL NOATOTOBKY M MCMbiTaHMe 6e3 3agepxku, 4ToObl u3bexaTb M3MEHEHWN BRaru,
B3BeLUMBAs NPobbl B TOUKE 0TOOpa npu HEOO XOAUMOCTH;

f) yanTeiBaTHL NOOYIO BNary, KOHAEHCUPYIOLLYIOCS Ha KOHTEelHepax ¢ npobamu.

MpumMedyaHune — Yronb, kKoTopblii 6bin 06paboTaH, YTo6bl YCTpaHUTL cMep3aHue unu obpasoBaHue
Mblny, He NOAXOANT ANS NPOBEPKN CUCTEMaTMYECKOW NOrpeLLHOCTU NpY onpeaeneHnn Bnaru.

10.4 okymeHTaLUA
BHOCAT B NpOTOKON MAacCy Kaxkaoi npoObl, 3TanOHHOW U 0TOOpaHHOW cucTeMON. Takke BHOCAT B
MPOTOKON CKOPOCTWM MOTOKA Ha OCHOBHOI FNEHTe KOHBeilepa, ecnu cuctema obopyaoBaHa WHAUKATOPOM
CKOPOCTM MOTOKA, UM COXPAHAIOT AUarpamMmmbl 3anUCu CaMONUCLEB CKOPOCTU NOTOKA, €CAU OHWU UMEIOTCA.
PekomMeHayeTCsl NpoBepsATb 3aBUCUMOCTb CKOPOCTb MOTOKA M CUCTEMAaTUYeCKon norpewHocTu. Ans
KOHTPONS MoTepb Npu MOATOTOBKE Takke PEKOMEHAYeTCs B3BelmBaTb BCe Mpobbl 40 U nocne Kaxaon
cTagun NogrotoBku U BHOCUTb B MPOTOKOJ1 3TU MACChI.
B TeyeHue ncnbiTaHUs HeOOX0AUMO BECTU NOAPOOHLIN XXypHAN C yKasaHWEeM BpPEMEHM Havana u
OKOHYaHuA oTbopa Kaxaoh npobbl, BO3HUKHOBEHME NIOObLIX OTKNOHEHMI OT pabodyero npoTokona wunu
HeOBbIYHbIE CryYamn 1 3aAepPXKKu, U UX NPULHUHBI.

8
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11 CtaTncTuuyeckui aHanus u UHTepnpuTaums

11.1 Cxema npoueaypbl

Cxema npoBeAeHus Npoueaypbl cneayloLas:

a) ycTaHaBMMBAalOT Ha4YanLHoe KonuyecTso TpebyemMbix nap BbiGopok (npob), Ny (cMoTpu 11.4a);

b) cobupatoT n, cepunt nap npob;

C) MPOBEPSAIOT HaNM4Me BbIBPOCOB U U3MEHSIIOT Np, ecnn Heobxoaumo (cmoTpu 11.3);

d) npoBepsaT He3aBUCUMOCTb pasHocTen (cmoTpu 11.6). Ecnu 9To ycnosue He yA0BMETBOPSETCS,
NOBTOPSAIOT UCNbITAHWE HA CUCTEMATUYECKYIO MOTPELUHOCT;

€) BblUMCIIAOT CTAHAAPTHOE OTKIOHEHUE pasHOCTen, Sd (cMoTpu 11.2);

f) BbIMMCNAIOT KOIPDULMEHT g ANS CepUM AaHHbIX [CMOTPU ypaBHeHue (6)], NPUMEHAA 3HaveHune
Sd, NONYYEHHOE B NYHKTE €) U yCTaHaBNMBAalOT HOBOE 3Ha4yeHue ana n (cMotpu 11.4);

g) ecm np < N, NEPexXOaAT K MyHKTY M);

h) BBIUMCNSIIOT YPOBEHb YYBCTBUTENBHOCTU B', uCnone3ys ypasHeHue B'= g. sq [(cmoTpu 11.4d)];

i) pewialwT, MOXHO nu B' 3ameHuTb Ha B, NpuHMMasa B pacyeT OnpeaeneHHOe KONMUYecTBO
OOMONHUTENBHBIX CEPUii, HEOOX0AMMOE ANA NOoNydYeHust ncxoaHoro B. Ecnu ga, nepexoasr k ), ecnum Her,
nepexoasT K j);

j) TpebytoTca gononHuTeNbHbIE Napbl Npo6; 6epyT n - Ny HOBbIX Nap ("HOBbIE AAHHbIE");

K) npoBOAAT NpoBepKy OAHOPOAHOCTU MEXAY CTapbiMU U HOBbIMU AaHHbIMU (cMOTpu 11.5), ecnu
pesynbTaTbl UCNbITAHWUSA NPUEMNEMbI, OO BEANHSAIOT CTapbl€ U HOBLIE JAHHbIE U BO3BPALLAIOTCA K NYHKTY d);

[) npoBepaloT, HET NM O0YEBUAHOW CUCTEMAaTUYECKOW morpewHocTn (cmotpu 11.7.1), ecnu ecTb,
UCMbITAHUE 3aKOHYEHO.

M) NPOBEPSAIOT rMNOTEe3y, YTO UCTUHHAA CUCTEMaTHUYeckasn norpewHocTb |J| = B (cMoTpu 11.7.2);

n) ecnu runortesa |u| = B He OTBEPraeTcs, 3HAYUT CyLUECTBYET MNPaKTUYECKU 3HaYMmas
cUCTEMaTMYeckass MOrpeLlHOCTb, HE BbIXOAALLAA 3a paMku BbIOPAHHOW MAKCUManNbHO JAOMYCTUMOMN
CUCTEMATMYECKON NOrpeLHocTr, B.

0) ecrm runotesa |4 = B oTeepraerca, nNpoBEpPAOT HYNb-TMNOTE3y, 4YTO MCTUHHAs
cucTemaTumyeckas norpewHocTs Y = 0 (cmotpu 11.7.3);

p) ecnu Hynb-runotesa P = 0 OTBEpraeTcs, 3HAYMT CyLIECTBYET CTaTUCTUYECKU 3HaYMMmas
CUCTEMATMYECKAA MOrpeLlHOCTb, OJHAKO CUCTEMY MOXHO CUMTATb 6e3 CMCTEeMaTUYECKON NOrpeLuHOCTH,
NPUHSAB K CBEAEHUIO CTaTUCTUYECKOE YKa3aHWe Ha CUCTEMATMYECKYIO NOrPELLHOCTD;

g) ecnu Hymb-runote3a g = 0 NPUHUMAETCH, 3HAYUT, HUKAKOrO CTATUCTUYECKOrO yKa3aHus O
HanNUYMU CUCTEMATUYECKOW NOrPEeLHOCT He OOHApYXXeHO W CUCTEMA MNPU UCMbITAHUM MOXET ObITb
NPUHATA KaK HE UMEIOLAA CUCTEMATUYECKON MOTPELLHOCTHM.

11.2 OCHOBHAaA CTaTUCTUKA

11.2.1 O6wHe NONOXKEHUA

Mocne nony4yeHns pPe3ynbTaToB OC UCXOAHbLIX Cepuit nap, He0OXOAUMO BbINOMHUTL CREAYIOLLYIO
CTaTUCTMYECKYIO Npoueaypy.

MycTb 3Ha4YeHMA ANA MCNLITYEMOW CUCTEeMbl MNU KOMNOHEeHTa ("CucTeMHbIli meToa”) 6yayt
M3BECTHbI KaK Ai, @ 3Ha4YeHUA 3TANOHHOro metoaa OyayT M3BECTHbI Kak Ri, rae i = 1,2..., n, a i - HOMep
cepuu, u n - obLyee KONM4eCTBo nap.

[nsa kaxaon napsl pesynbTaToB, PaCCUMTLIBAIOT PasHULY Mexay pe3ynbrataMmu AByx MeToaos (d
= Ai - R). Ucnonb3ya o6wme ypasHenus (1), (2) u (3), pacCUMTLIBAIOT CPEAHIOD BENMUYMHY ANA 3HAYEHUN

ITarnoHHOro mMetoaa, R, cpeaHee 3HauyeHwe pasHocTen, d , u CTaHpapTHOE OTKMOHEeHMe PasHOCTEeN, Sd
(noacraensA di BMECTO Xi).
11.2.2 CpeaHee 3HavYeHue

CpeaHee 3HadeHne X pacCuMTLIBAIOT MO ypaBHEHMIo (1):

=n
2

X == )
n
rZe N - YUCIOo u3mepeHui (HabnioaeHui).
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11.2.3 Qucnepcus
Oucnepcuio V paccuuTbiBalOT N0 YPaBHEHUIO (2):

2
Z x? - (Z x)
v n @
(n-1)
i=n
rae Y Xx” - COKPALLEHHOE BbIP@KEHNE ANSi Y X~ , TO ECTb CyMMa M3MepEHMWii B KBaapare.
i=1
11.2.4 CtaHaapTHOe OTKIIOHEeHue
CTaHpapTHOE OTKIIOHEHWE S, KOTOpoe ABMAETCA KBaApaTHLIM KOPHEM W3  AUCNepcuu,
paccYnTLIBAOT NO YPaBHEHUIO (3):

s=V ®)

CraHpapTHOE OTKIIOHEHUE Pa3sHOCTEN Sd paCcCHMTLIBAIOT NO ypaBHEHMIO (4):

“

11.3 BbIOpOCHI (pe3KO BblAENAIOWUECA 3HAYEHUA IKCNEePUMEHTANbHbIX AAHHbIX)

11.3.1 O6wue nonoxeHns

BbiGpOCHI BO3HMKAIOT MO CREAYIOLLUM NPUHMHAM:

a) upe3mMepHoe NposiIBIIEHMEe CIy4anHON U3MEHYUBOCTU AAHHDIX;

b) oumbka B pacyeTax unu 3anucu, Unwu;

C) pe3ynbTar rpyboro OTKIIOHEHUS OT NPEANMCAHHON NPoLeaypbl 3KCNepUMeEHTa.

Ecnn Ha OCHOBaHWM BU3yanbHOW OLIEHKU AAHHBIX, N0 BO3MOXHOCTU, NOAKPENNEHHbIX C NOMOLLbIO
rpadyMyeckoro aHanusa unu maeHtTudukaumen cTtatucTudeckoro aHanusa (cMotpu 11.3.2), ucnbitaHue
MOXHO CYuTaTb COMHWTEMbHbLIM, CMEAYET BbLINOMHUTL AONOMHUTENIbHYID 9KCNEPTU3Y AOKYMEHTauuu
UCTbITAHUSA.

Ecnu npu pacyete pesynbTaToB OGHApy)XeHa NOrpeLUHOCTb, OHAa A0JMKHA ObiTb ucnpaeneHa. Ecnu
NpOW30LLUNM OTKIMOHEHMS OT NPeanuCaHHON Npoueaypbl SKCnepuMeHTa Unu ecTb TBEpAAas YBEPEHHOCTb B
TOM, YTO NPOM3BOACTBEHHbIE (NONEBblE) YCNOBUS OblNM HEHOPManbHbIMWM ANsi UCCNeaoBaHWUA, Toraa
pesynbTaTt OJKEH ObiTb OTOPOLLEH HE3ABUCUMO OT TOFO, COrNacyeTCs I OH C OCTanbHbIMU AaHHLIMU UMK
HeT.

Ecnu HeT pauMoHanbHOro 06 bACHEHNS, MOYEMY OH HACTONbLKO OTNNYAETCA OT OCTarbHbIX AaHHbIX,
TOrAAa OH JOSKEH ObITb COXpaHEH.

Ecnn u3BecTHO, 4TO ANA JaHHOro HabnwaeHUMA WMMEeno MecTo rpyboe OTKNOHEHWe oT
npeanuCaHHoi NPoLeaypel 3KCNEePUMEHTA, Takoe HabNioAEHUE JOMKHO ObITb OTOPOLLEHO, HE3ABUCUMO OT
TOro, COrMacyeTcs nm OHO C APYruMKM HabnioaeHusMu, u 6e3 npoBefeHWsl CTaTUCTMYECKOro aHamnusa
OTOPOLLUEHHBIX Pe3yrbTaToB.

CraTucTUYeckue KpuUTepuu, ykasbiBawllMe Ha Hanuyue Bblibpoca, He SABNAKTCA AOCTATOYHLIM
OCHOBaHWEeM A oTbpacbiBaHMA HabnogeHns. Ecnu B xoae CTaTtucTUYeckoro aHanusa obisio 06HapyXeHO
Hanuune BblBpoca, MO BO3MOXHOCTM creayeT npoBecTu obcnepoBaHue, YToObl YCTAaHOBUTL MPUYMHY.
Tonbko ecnu UMeeTcs NpAMoe (hU3MYEecKoe MOATBEPKAEHWE, YTO UCTOYHMKOM BblOpoca cTano rpyboe
OTKIIOHEHUE OT NMPEeAnuCaHHOW NPoLeaypbl aKCcnepuMeHTa, Toraa HabnogeHwe AOMKHO BbiTb OTOPOLLEHO.
Korga HabniogeHwe oTtbpacbiBaeTcs, B NPOTOKON WCMbITAHWA CREAyeT BHECTU npsmoe (hU3Myeckoe
NoATBEPXKAEHME, ONpaBablBaloLLEe Takoe AeiCTBUME BMECTE C OTOPOLLEHHbLIM (bIMU) 3HAYEHUEM(IMK).

Bo MHOrmMx cryyasix, 4OKa3aTenbCTBO OTKIIOHEHUSA OT NPeAnNUCaHHON NpoLieaypbl KacaeTcs TOJbKO
CaMoro HecornacyloLerocsi 3HayeHuu. Ecnu akCnepumeHTaTop He MOXET MAEHT MdUUUPOBATbL Takue
HabnoaeHuss ¢ rpybbiM OTKNOHEHUEM OT NpeAnuCaHHOW Npoueaypbl, B NPOTOKON CrieayeT BHECTH
Hecornacywoweecsi(uecs) 3HavyeHue(s) C ykasaHuem, HaCKONMbKO OHO(OHM) MCMOMb30BAHO NpWU aHanmse
ZaHHBbIX.

11.3.2 CtaTucTMYECKana npoueaypa naeHTudukaumm BbiIopocoB

Mcnonb3yloT cneayoLlyo npoueaypy Ans oOHapyXeHUsi BOSMOXHbIX BbIOPOCOB. 3Ta npoueaypa
OCHOBaHa Ha KpuTepuum MakcumarnbHOW aucnepcun Koxpana. Cratuctudeckuii kputepuin Koxpana, C,
PaCCUMTBLIBAIOT MO YPABHEHUIO:

10
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2
C - dmax (5)

i=ny,
2
>d
i=1

rae dmax - Hambornbluee abCONOTHOE 3HAUEHUE B CEPUU PA3HOCTEI;
Np - YACNO Nap B CEpUm.

Kputuueckoe 3HauyeHue ana kputepusa KoxpaHa Ha 1 %-Hom ypoBHe ansin =20 go n =40
npuseaeHo B Tabnuue 1. Ecnu paccuntaHHoe 3HavyeHue C npeBbilaeT TabnuyHoe 3HayeHue, 3Ha4YuT ecTb
BEPOATHOCTb, YUTO Umax ABNSAETCA BLIOPOCOM.

11.4 Onpepgenexue TpeGyemMoro yucna nap

MuHUMU3NpYIOT BEPOATHOCTL NorpewwHocTn Tunall cnegyowmm oGpasom.

MpumMmeuaHune— Cneaywwan npoyeaypa NPUMEHSAETCA AN aHanM3a cUCTeMaTMYECKOH NOrpeLLHOCTH
ANA oAHON NepeMeHHo. Ecnn aHannu3npyloT HECKONBbKO NepEeMeHHLIX, BEPOSTHOCTb BO3HUKHOBEHUS owmnbku Tuna | u
TUna |l noBblWaeTcs.

a) OueHuBaloT 4YMcno nap HabnwaeHun, HeobXoaUMbIX ANS YCTAHOBNEHUs!, pucka ownbku Tuna |
npu 5 %, nytem BblMUCNEHUA KOI(PMUUMEHTA g Ans Cepuu AaHHbIX NO ypaBHeHuio (6) u B3AB
MUHUMAanNbHOE Tpebyemoe uncno nap HabnwaeHui Ny u3 Tabnuupl 2.

_ B
g=—, ©)
Sa
rae B - 3HadyeHnMe npeaBapuTeNnbHO BbIOPAHHOW MAaKCUMManbHO AOMYCTMMOW CUCTEMAaTU4eCKOM

NOrpeLUHoOCTH, Kak yka3aHo B 4.1;
Sd - CTAHAAPTHOE OTKIIOHEHWE Pa3HOCTEN.

Tabnuua 1 Kputudeckue 3HavyeHus MakcumanbHoin aucnepcumn KoxpaHa

n2 99 % YpoBEHb [0BEPUTENBHON BEPOSATHOCTH
20 0,480
21 0,465
22 0,450
23 0,437
24 0,425
25 0,413
26 0,402
27 0,391
28 0,382
29 0,372
30 0,363
31 0,355
32 0,347
33 0,339
34 0,332
35 0,325
36 0,318
37 0,312
38 0,306
39 0,300
40 0,294
MpumeyaHune— [NaHHaa Tabnuua sBNsSeTCA BbIASPXKKON U3 Tabnuubl, NpueegeHHol B 1SO 5725-2:1994
1],
[] 2 n - KONUYECTBO Pa3HOCTb B CEPUSIX.

Tak Kak 3HayeHWe Sd NMpU UCNbITAHMM MPOObI HEe MOXeT ObiTb M3BECTHO A0 3aBepLUEeHUs
MCMbITAHWUA, cneayeT UCnonb3oBaTb NOACTABHOE 3HayeHue Ans S¢. Ecnu HeT Hukakow uHOopmauumm,
kacawowenca St¢, 06epyr muHumanbHoe uucno nap 20. Ytobbl usbexar, HeobxoaumoctTu cbopa
AONOMHUTENbHLIX Nap HabnioAeHuin ¥ NOCNEeAYyILWMX CBA3AHHLIX C 3TUM TPYAHOCTENH No 00beAUHEHMIO
AaHHbIX, HE NPUHUMAIOT B pacyeT 3HaveHue Sq, UCMONMb30BaHHOE B ypaBHeHuu (6), a OepyT Gonbluee
3HaAYEHMe, YeM 0XMAAETCs B UCNbITaHUM. COOMPAIOT Kak MOXKHO GonbLue nap ¢ nepsoro 3axoaa.
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MpuMedaHune—. 3HayeHUA B TaBnuLe 2 NONyYeHbl U3 YPaBHEHMS:

2 2
so(t, +t
npRrR= —d( MBZ s

M3 Hero cneayer, 4To:
g = (ta +tﬂ)
Hp g

rae to - ABYCTOPOHHUI MHTepBan 3HaveHui t-kputepusa CtotogenTa npu (Np.r- 1) cteneHax ceo6oabl npu 95
% ypOBHE JOBEPUTENbHOW BEPOATHOCTY;
ts - OOHOCTOPOHHUI UHTEpBan 3HayYeHun t-kputepua CTblogeHTa npu (NPR - 1) cTeneHsx ceoboabl npu 95
%-HOM YypPOBHE JOBEPUTENbHOW BEPOATHOCTMU,
npRr —4ucno Tpebyemsix nap.
MpumeHeHne 3TOro COOTHOLUEHUSI AN pacyeTa MUHUMAaNbHOrO 4yucra HabnogeHun, Tpebyembix
ANsl orpaHnyeHns BepoAaTHOCTU norpewHocTn Tuna Il 4o 5 %, CHWXaeT 3HayeHue Np.Rr, TOXKAECTBEHHOE
aCMMMETPUYHOMY pacnpegeneHuto t npubnusntensHO A0 NATHM HabMOAeHWN, YTO 3HAYMTESNIbHO MEeHbLue
HauMeHbLUEro 4ucna HabnogeHwn, HeobxoauMoro Ans OObIYHOrO WCMbITAHUSI HA CUCTEMAaTUYECKYIO
NOrpeLUHoCTb.

T a6 nwuya 2 3HayeHuna koadhdpuumueHTa g Ang onpeaeneHnsi MUHMMansHO HeO0BX0AMMOro Yyucna cepun

HabnoaeHuin
ne.Rr 0 1 2 3 4 5 6 7 8 9
10 >1,295 | 1,218 1,154 1,099 1,051 1,009 0,971 0,938 0,907 | 0,88
0
20 0,855 0,832 0,810 0,790 0,772 0,755 0,739 0,724 0,710 | 0,69
6
30 0,684 0,672 0,660 0,649 0,639 0,629 0,620 0,611 0,602 | 0,59
4
40 0,586 0,579 0,571 0,564 0,558 0,551 0,545 0,539 0,533 | 0,52
7
50 0,521 0,516 0,511 0,506 0,501 0,496 0,491 0,487 0,483 | 0,47
8

60 0,474 0,470 0,466 0,463 0,459 0,455 0,451 0,448 0,445 | 0,44

70 0,438 0,435 0,432 0,429 0,426 0,423 0,420 0,417 0,414 10,41

80 0,409 0,406 0,404 0,401 0,399 0,396 0,394 0,392 0,389 10,38

90 0,385 0,383 0,380 0,378 0,376 0,374 0,372 0,370 0,368 70,36

MpumeyaHue— B Tabnuue npuseaeHsl 3Ha4eHns g npn 95 %-oM ypoBHe [0BepUTENbHON BeBepOFlTHOecTVI
Ons np . R HabnrogeHWi.

b) nocne OkOHYaHWA UCNLITAHUA MOBTOPSIIOT PaCYET KOIPMPUUMEHTA g, UCMONb3YS 3HAYEHUE S,
nony4eHHoOe Npu UCMbITAHUW U YCTAaHaBMUBAIOT HOBOE 3HAYEHUE Np R;

C) ecnn np 2 npRr, TO 39TO 3HAYWUT, YTO BbLIMNOSTHEHO YCROBME, MPU KOTOPOM BEPOSITHOCTb
norpeLLHoCTU BTOPOro poga cocrasnsieT 5 % unuM MeHblle U MOofyyYyeHO A0CTaTOYHOEe KONWYEeCcTBO nap.
MpoaomKkatoT CTaTUCTMYECKUI aHanus, kak onucaHo B 11.7.

d) ecnu np < npr, MOTYT MOHaZOOWUTLCA [JOMOMHUTENBHLIE napbl nNpob. [Ona npUHATUA
060CHOBAHHOIO pELUEHUs] OTHOCUTENIbHO HEeoGXoAMMOCTM cGopa AOMOSHUTENbHbLIX Cepuii C Lenbio
nony4YeHnss MCXOOHOM NpeaBapuUTENbHO BbIOPAHHONW MAaKCUMAarnbHO AOMNYCTUMOW CUCTEMAaTUYeCKOM
norpeLLHocT B, paccuuTbiBaOT YPOBEHb YYBCTBUTEMbHOCTU MUCMbITaHMSA B', ucnonb3ya umMetoLleecs
CTaH4apTHOE OTKMOHEHMWE pasH, NoNy4eHHOe No pesynbTaTaM UCMbITaHUSA, NPUMEHSSA YpaBHEHUE:

B'=g. sq
rae g- koadbpuumeHT us Tabnuubl 2;

12



FOCT ISO 13909-8—2013

Sd - CTAHZAPTHOE OTKMOHEHWE Pa3HuL,.

e) Ecnu BmecTto B MOXHO noacTtaBuTb B' ¢ y4eToM OnpeaeneHHOro KOnM4ecTsa AONOMHUTENbHBIX
cepuin, HeobxoAUMbIX AN NONYYEHUs1 UCXOAHOTO 3HaYeHus B, To nonb3yloTtcsa B' u 6onbie Habopos nap
AaHHbIX He noTpebyeTca. B NpOoTUBHOM Cnyyae, Nony4aioT AONOMHUTENbHBLIE Napbl AAHHBIX, BbIYUCAAIOT
cpeaHee 3HaveHue, CTaHAAPTHOE OTKIOHEHME W AUCMEpCUMI0 pasHUL W NpPOBEpsloT HeT M B
[ONOMHUTENBHBIX AAHHLIX BbIGPOCOB.

Mpexae 4em Ha4aTb BCe 3aHOBO ¢ 11.3, NpoBOAAT aHanM3 Ha OAHOPOAHOCTbL, kak onucaHo B 11.5, n
€Cnn pe3ynbTaTthl YyA0BNETBOPUTESIbHBI, 00 BEANHAIOT AaHHbIE U NOBTOPSAIOT, HAYUHASA C MYHKTA C).

Yro6bl u3bexatb Heobxogumoctu cbGopa [AOMONHMTENbLHBIX nap npob, cobupaloT BHavane
MUHUManbHOE YUCNOo Npo6, YTOOLI OHO HE MPEBLILLIANG NPEANONaraémMoro MMHMManbHOro Y1cna, KoTopoe
TpebyeTtca. B npoTMBHOM cnyyae, pekOMeHAYeTCA NOAyuuTb No kpanHe mepe 10 AONONHUTENbHLIX nap,
paxe ecnu Tpebyemoe konuyectso (nNpr - np) MeHblie 10. 3TO COKPaTUT PUCK NPOBEAEHUA
AonosiHUTeNbHOro ot6opa npoo.

11.5 NMpoeBepka Ha OAHOPOAHOCTBL

11.5.1 O6wme nonoxeHus
MpoBepsloT AONONHUTENbHbIE AaHHbIE (Aanee “HOBble AaHHbIE”) HA CTAaTUCTUYECKYI0 OAHOPOAHOCTb
C UCXOAHbIMU AAHHbLIMU.
11.5.2 NpoBepka UASHTUYHOCTU AUCNIePCUI
PaccuutbiBaloT OTHOLIEHWE Fc U3 AUCMEPCUN Pa3HUL HOBbIX U UCXOAHBLIX AAHHbLIX, UCMONb3yA
ypaBHeHue:

Fe=— )

roe Vi1 - aucnepcus cepuin ¢ 6onbLLER AUCNEPCUEN;
V> - aucnepcus cepuii C MeHbLLEH AuCnepcuei.

3HayeHne Fc cpaBHUBAIOT CO 3HaYeHUEM F, HaliaeHHbIM no Tabnuue 3. Yucno creneHen csoboabl
paBHO 1n4-1 NO ropu3OHTanNbLHOW OCUM U -1 NO BEPTUKANBLHOW OCU, A€ M - KONMYeCTBO U3MepeHUui
(HabrnogeHwit), cooTBeTcTByOWEe Vi, U M2 - KONUYECTBO U3MEPEHUI (HabnioaeHuit), COOTBETCTBYIOLLEE
Va.

Ecnu Fe < F (3HavyeHne 13 Tabnuubl 3) MOXKHO I0NYCTUTb, YTO 3TU ABE rPYnnbl JaHHbIX BbiBEAEHbI
M3 COBOKYMHOCTEN C 0AHOpoAHON aucnepcuen. Ecnu Fe 2 F, 3HAUUT UCNbITAHNE HE COCTOSANOCH (CMOTPU
11.5.4).
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T a6 nwuua 3 3HaueHnsa F npu 95 % ypoBHE AOBEPUTENBHON BEPOSITHOCTU

vilvz|l 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Mzézz 3,179 | 3,137 |3,102 3073 | 3048 | 3,025 | 3006 | 2989 | 2974 | 2960 | 2,948 | 2936 | 2926 |2917
10 3,020 | 2978 (2,943 2913 | 2887 | 2865 | 2845 | 2828 | 2,812 | 2798 | 2,785 | 2,774 | 2,764 |2,754
11 1289 | 2854 12,818 2,787 | 2761 2739 | 2719 | 2701 2,685 | 2671 2658 | 2646 | 2636 |2626
12 12796 | 2,753 |2,717 2687 | 2660 | 2637 | 2617 | 2599 | 2583 | 2568 | 2,555 | 2544 | 2533 |2523

13 |2714| 2671 |2635 2604 | 2577 | 2554 | 2533 | 2515 | 2,499 | 2,484 | 247 2,459 | 2,448 12,438
14 12,646 | 2602 |2,565 2534 | 2507 | 2484 | 2463 | 2445 | 2428 | 2413 | 2,400 | 2,388 | 2377 |2367
15 12,588 | 2,544 |2,507 2475 | 2448 | 2424 | 2403 | 2,385 | 2,368 | 2,353 | 2,340 | 2,327 | 2316 |2,306
16 12538 | 2,494 | 2,456 2425 | 2397 | 2373 | 2352 | 2333 | 2317 | 2302 | 2288 | 2275 | 2264 |2,254
17 12,494 | 2,450 |2,413 2381 | 2353 | 2329 | 2308 | 2289 | 2272 | 2257 | 2243 | 2230 | 2219 [2,208
18 12456 | 2412 |2,374 2342 | 2314 | 2290 | 2269 | 2250 | 2233 | 2217 | 2203 | 2191 2,179 12,168
19 [2,423| 2378 [2340 2308 | 2280 | 2256 | 2234 | 2215 | 2198 | 2182 | 2,168 | 2155 | 2,144 |2133
20 [2393] 2,348 |2,310 2278 | 2250 | 2225 | 2203 | 2184 | 2167 | 2151 2137 | 2124 | 2112 (2102
21 2,266 2321 |2,283 2250 | 2222 | 2197 | 2176 | 2156 | 2139 | 2123 | 2,109 | 2,096 | 2,084 |2,073
22 12342 2,297 | 2259 2226 | 2198 | 2173 | 2151 2131 2114 | 2096 | 2,084 | 2071 2,059 |2,048
23 12,320 2,275 (2,236 2204 | 2175 | 2150 | 2128 | 2109 | 2091 2,075 | 2081 2,048 | 2,036 |2,025
24 12,300 | 2,255 (2,216 2183 | 2155 | 2130 | 2108 | 2,088 | 2,070 | 2,054 | 2,040 | 2,027 | 2,015 |2,003
25 12282 | 2236 2,198 2165 | 2136 | 2111 2,089 | 2069 | 2051 2,035 | 2021 2,007 | 199 |1984
26 (2,265 | 2,220 |2181 2148 | 2119 | 2094 | 2072 | 2052 | 2,034 | 2018 | 2,003 | 1990 | 1,987 |1,966
27 12250 | 2,204 (2,166 2132 | 2103 | 2078 | 2056 | 2036 | 2018 [ 2002 | 1,987 | 1974 1,961 [1,950
28 12,236 | 2190 [2151 2118 | 2,089 | 2064 | 2041 2,021 2003 | 1,987 [ 1,972 | 1,959 | 1,946 [1,935
29 12223 | 2177 (2138 2,104 | 2075 | 2050 | 2027 | 2007 | 1,989 [ 1,973 | 19658 | 1945 | 1932 |19
30 |2211 | 2,165 (2,126 2092 | 2063 | 2037 | 2015 | 1995 | 1976 | 1960 | 1,945 | 1932 | 1919 |1,908
35 |2161 | 2114 2,075 2041 | 2012 | 1986 | 1,963 | 1942 | 1,924 | 1,907 | 1,892 | 1878 | 1866 |1854
40 2124 | 2,077 (2,038 2003 | 1974 | 1948 | 1924 | 1904 | 1886 | 1,868 | 183 | 1839 | 1826 |1814
45 12,096 | 2,049 (2,009 1974 | 1945 [ 1918 | 1895 | 1874 | 1,855 | 1,838 | 1,823 | 1,808 | 1,795 [1,783
50 [2,073 | 2,026 (1,986 1,952 | 1921 1895 | 187 1,850 1,831 1,814 | 1,798 | 1,784 1,771 [1,768
55 2,055 | 2,008 (1,968 1,933 | 1903 | 1876 | 1,852 | 1831 1812 | 1,795 | 1,779 | 1,764 | 1,751 [1,739
60 2,040 | 1,993 (1,952 1917 | 1887 | 1,860 | 1,836 | 1815 | 1,796 | 1,778 | 1,763 | 1,748 | 1,735 |1,72
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vive| 23 24 25 26 27 28 29 30 35 40 45 50 55 60
9 |2908| 2900 2893 | 2886 | 28802874 2869 | 28064 | 2842 | 2826 | 2813 | 2803|2784 | 2787
10 | 2745 2,737 2730 | 2723 |2716 2,710 | 2,705 | 2700 | 2,678 2661 2648 | 2637|2628 | 2621
11 12617 2609 2601 2594 | 2588|2582 2576 | 2570 | 2,548 2531 2517 | 2507 | 2,498 | 2,490
12 12514 2505 2498 | 2490 |2484 (2478 | 2472 | 2466 | 2443 | 2426 | 2412 | 2401 [ 2392 | 2,384
13 12429 2420 2412 | 2405 | 2398|2392 | 2386 | 2380 | 2357 | 2339 | 2325 | 2314|2304 | 2,297
14 12357 | 2349 2,341 2333 (232612320 2314 | 2306 | 2284 | 2266 | 2252 |2240| 2231 | 2,223
15 12296 2288 2280 | 2272 |2265(2259 | 2253 | 2247 | 2223 | 2204 | 2190 | 2178|2168 | 2,160
16 | 2244 | 2235 2227 | 2220 | 2212|2206 | 2200 | 2194 | 2169 2151 2136 | 2124 (2114 ] 2,106
1712,199 2,190 2181 2,174 (2167 2,160 2154 2148 | 2123 2104 | 2089 (2,077 |2,067 |2,058
1812,159 2,150 2141 2133 (1,126 |2119 2113 2107 | 2082 2063| 2048 (2035 |2,025 [2,017
1912,123 2114 2160 | 2,098 |2,000 |2,048 2077 20mM 2,046 2,026 2011 (1,999 1,988 [1,980
20 [ 2,092 2082 2074 | 2066 [2059|2052| 2045 [ 2039 | 2013 1,994 1,978 [ 1,966 | 1955 | 1,946
21 [ 2063 | 2054 2,045 | 2037 |2030(2023| 2016 | 2010 1,984 1,964 1,949 [1,936]1925| 1,916
22 12038 | 2028 2,020 2011 [ 2004|1997 | 1,990 1,984 1,958 1,938 1,922 | 1,909 | 1,898 | 1,889
23 [ 2014 2005 1,996 1,988 1980|1973 | 1,967 1,960 1,934 1,914 1,898 [1,885| 1874 | 1,865
24 | 1,993 1,984 1,975 1,967 1959 | 1952 1,945 1,939 1,912 1,892 1876 | 1,862 1,852 | 1,842
25 | 1,974 1,964 1,955 1947 119391932 1,925 1,919 1,892 1,872 1,855 (1,842 1831 | 1,822
26 | 1,956 1,946 1,937 1929 | 1921 | 1,914 | 1,907 1,901 1,874 1,853 1,837 (1,823 ] 1,812 1,803
27 | 1,940 1,930 1,921 1913 1905|1897 | 1,891 1,884 1,857 1,836 1,819 [ 1,806 1,795 | 1,785
28 | 1,924 1915 1,906 1897 118891882 1875 1,869 1,841 1,820 1,803 [1,790 | 1,778 | 1,769
29 [ 1,910 1,901 1,891 1883 1875|1868 | 1,681 1,854 1,827 1,805 1,789 [ 1,775 1,763 | 1,754
30 | 1,897 1,887 1,878 1870 | 16821854 | 1,847 1,841 1813 1,792 1,775 | 1,761 | 1,749 | 1,740
35 | 1,843 1,833 1,824 1815 | 1,807 | 1,799 | 1,792 1,768 1,757 1,735 1,717 [ 1,703 | 1691 | 1,681
40 | 1,803 1,793 1,783 1,775 | 1,766 | 1,759 | 1,75 1,744 1,715 1,683 1675 | 1,680 | 1,648 | 1,637
45 [ 1,772 1,762 1,752 1,743 | 1,735 | 1,727 | 1,720 1,713 1,683 1,660 1541 | 1626 | 1,614 | 1,603
50 | 1,748 1,737 1,727 1,718 | 1,710 | 1,702 | 1,694 1,687 1,657 1,634 1615 [ 1,599 | 1587 | 1,576
55 | 1,727 1,717 1,707 1698 | 1689 | 1681 | 1674 1,666 1,636 1,612 1,593 [ 1,577 | 1564 | 1,553
60 | 1,711 1,700 1,690 1681 | 1672|1664 | 1656 1,649 1618 1,594 1575 [ 1,559 | 1546 | 1,534

rae Nt - YUCNOo N3MEPEHUN B UCXOAHbBIX AAHHbIX;

11.5.3 MNpoBepka MOEHTUYHOCTU CPEeOHUX 3HAYEeHUN

PaccuuTbiBalOT CyMMapHOe CTaHAApTHOE OTKIOHEHUE S

(nl — 1)512 + (nz — 1)35

s

X

(m +n,-2)

N2 - YACNO B USMEPEHUIN HOBbIX AAHHbBIX;

S1 - CTaHAAPTHOE OTKINMOHEHUE B UCXOAHbIX AAHHbIX;

S2 - CTaHAAPTHOE OTKINMOHEHUE B HOBbIX JAaHHbIX.

, UCIONb3YS YpPaBHEHME:

®)
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PaccunTbiBaloT cTaTUYECKOe 3HavYeHne fm, UCNbITAHUSA, UCMONb3YS YPaBHEHUE:

tn = ©)

- /11
Se |—+—
n] nZ

rae X, - CpefHee 3HaYeHNe UCXOAHBIX JaHHbIX;

X, - CpeaHee 3Ha4yeHNe HOBbIX JaHHbIX;

§. = CyMMapHOe CTaHapTHOe OTKMNOHEeHue [(CMOTpu ypasHeHue (8)].

B Tabnuue 4 HaxoaAT 3HaYeHne fo COOTBETCTBYIOLLEE KpUTEPWIO f HA OCHOBE ABOWMHON BbIOOPKU C (M4
+ 2 - 2) YNCNOM CTeneHel ceBoboabl.
Ecrm tn < fa, MOXHO [OMYCTUTb, YTO HOBblE W WUCXOAHLIE CEPUM Map [AaHHbIX OTHOCATCA K
COBOKYMHOCTAM C OOLLUM CpeaHUM 3HaveHnem. Ecnu tm 2 fo, 3HAUUT UCNBITAHUE HE COCTOANOCH.
Tabnuua 4 3HaveHus f-kputepua CTotogeHTa npu 95 %-om JOBEPUTENBHOM YPOBHE BEPOATHOCTU ANSA
pacnpefieneHusi Ha OCHOBE ABOIHOW BbIOOPKU M OJHOCTOPOHHErO MHTEPBAana pacnpeaeneHus

df [BYCTOPOHHWI | OAHOCTOPOHHM df [BycTOPOHHUIA | OAHOCTOPOHH
uHTepsan, t; 1 nHTepsan, s uHTepsarn, f; Wi UHTEpBan,
5 2,571 2,015 31 2,040 1,695
6 2,447 1,943 32 2,037 1,694
7 2,365 1,895 33 2,035 1,692
8 2,306 1,860 34 2,033 1,691
9 2,262 1,833 35 2,031 1,690
10 2,228 1,812 36 2,029 1,688
11 2,201 1,796 37 2,027 1,687
12 2,179 1,782 38 2,025 1,686
13 2,160 1,771 39 2,023 1,685
14 2,145 1,761 40 2,021 1,684
15 2,131 1,753 41 2,020 1,683
16 2,120 1,746 42 2,019 1,682
17 2110 1,740 43 2,017 1,681
18 2,101 1,734 44 2,016 1,680
19 2,093 1,729 45 2,015 1,679
20 2,086 1,725 46 2,013 1,679
21 2,080 1,721 47 2,012 1,678
22 2,074 1,717 48 2,011 1,678
23 2,069 1,714 49 2,010 1,677
24 2,064 1,711 50 2,009 1,676
25 2,060 1,708 55 2,005 1,673
26 2,056 1,706 60 2,000 1671
27 2,052 1,703 70 1,995 1.667
28 2,048 1,701 80 1,990 1,664
29 2,045 1,699 90 1,987 1,662
30 2,042 1,697 100 1,984 1,660
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11.5.4 O6beanHeHne gaHHbIX

Ecnu o6a ucnbiTaHUA Ha UAEHTUYHOCTb AUCMEePCUN U UAEHTUYHOCTb CPEAHUX 3HAYEHMI nokasanm
CTaTUCTUYECKYID OAHOPOAHOCTb (OTCYTCTBME CTATUCTUYECKM 3HAYMMbIX pPa3HWL), HOBbIE [aHHble U
MCXOAHbIE AAHHbIE MOTYT BbITb 06beANHEHbI. CTATUCTUYECKUIA aHANN3 MOXHO HayaTb 3aHOBO € 11.2.

C Apyroi CTOpOHbI, ecnu noboe U3 ABYX UCMLITAHWA HE COCTOSANOCH, TO BO3HMKAET CEpbe3Has
npobnema, Tak Kak 9TO 0O3HayaeT, YTO HOBble [aHHble HEeCOBMECTUMbl C WCXOAHbIMW AAHHLIMM.
Ot6pacbiBatoT 06e cepun AaHHbIX. OnpeaensitoT NPUYMHY(bl) OTCYTCTBUA CTaTUCTUYECKON O4HOPOAHOCTH.
Kak TONbKO MNOABUTCH YBEPEHHOCTb, YTO Takue NPWUYMHbI YCTPaHEHbI, HA4YMHAKOT abCONIOTHO HOBYIO
nporpammy UCMbITaHUS.

11.6 McnbiTaHMe HA HE3aBUCUMOCTb pasHOCTeM

YtoObl caenatb NpaBUSIbHOE 3aKMIOYEHWE O CUCTEMATMYECKOM MOrpeLuHocTn npoGooTOuparollen
CUCTEMbI, UCMOMb3ys NpoLeaypbl, ONUCaHHbIE B HACTOSILLEM CTaHAApTe, pasHOCTU Mmexay npobamu
JOIKHbI ObITb He3aBUCUMbIMU. OMUCAHHOE HWXKE UCNbITAHWE Ha He3aBUCUMOCTbL npeactaensieT cobow
UCMbITAHME HA CNY4YalHOCTb, OCHOBAHHOE HA OXXMAAEMOM YUCIe CEPUI BbILLE U HWKE MeAuaHbl BbIOOPKU
(BENMYUHBI CPeAMHHBLIX 3NeMeHTOB BbIOOPKKM) (cMOoTpu A.2.5). Cepus - 3TO MOCNEA0BaATENbHOCTL BCEX
3HaAYEHWN BbILLE UITM HUXE MeauaHbl (CPEANHHOr0 3HAYEHUS).

McnbiTaHme NpOBOAMTCA NOCAE TOro, KakK BbIOPOCH! OyAyT yAaneHbl.

OnpeaensiOT 4UCNO CEepui, r, COBOKYMHOCTM pa3HOCTEel cneayiowmm obpasom. Bbluurtator
CpeauHHOe 3HayeHue (MeauaHy BbIOOPKM) U3 Kawaon U3 U3MEPEHHbIX PasHOCTEW; 3anuCbiBalOT 3HaK
"nnoc" nepes  KaxablM MOJSIOKUTENbHLIM 3HAYEHMEM, W "MUHYC" nepes KaxabiM OTpuULATESIbHbIM
3Ha4YeHUEeM; OTKMOHSAIOT PasHOCTW, paBHble MeauaHe (CPeAUHHOMY 3HAYEHMIO); MOACYUTLIBAIOT YUCIIO
nepemeH sHakoB. [pumep pacyeTos npuseaeH B UHPOPMALIMOHHOM NPUNOXKEHUN A.

Myctb n1 0603HA4YaeT HauMeHbLUee KOMMYECTBO OJMHAKOBbLIX 3HAKOB, M M2 - Haubonbluee
KONMYECTBO OAMHaKOBbLIX 3HAKOB. ECAM 4MCNO NONMOXUTESNBbHLIX U OTPULATENbHLIX 3HAKOB OAWHAKOBO, TO
m=nm.

BbiOupaioT HuxkHee | n BepxHee -- u 3HaueHusi no Tabnuue 5, COOTBETCTBYIOLLME M U 2.

Ecnu r < | unu r > u, nsmMepeHusi He NPOLUNKU UCMbITAHWE HA HE3AaBUCUMOCTb U CrieayloLasn 3anuch
JOMmKHa ObITb BKMIOYEHa B NPOTOKOM MCMbLITAHMSA HA CUCTEMATMYECKYI0 NOrpPeLuHOCTb BMECTEe CO BCeW
umMetoLeics nHopmaumen 0 NPUNUCLIBAEMbIX NPUYMHAX, 0OHAPY>KEHHOIO OTCYTCTBUSI HE3aBUCUMOCTH:

"CyLLecTBYeT 40Kas3aTeslbCTBO, YTO CepUn Pa3HOCTEN MEXAY 3TaNOHHbIMWU U CUCTEMbI 3HAYEHMAMU
He SIBNAeTCA He3aBMCMMOR".

11.7 OKOHYaTenbHas oueHKa CUCTEMATUYECKON NOrPEeLHOCTH

11.7.1 OuyeBuAHbIE NPU3HAKN CUCTEMATUYECKON NOrPELHOCTU
Ons SKkcnepuMEeHTanbHOW CXeMbl UCMbLITAHUA HA CUCTEMATUYECKYI0 MOTPELUHOCTb, NOA0DpaHHbIX

nap, OXuWAaemoe CpeaHee 3HAYeHWe pasHocTel paBHO Hymw. Ecom d < — B uwmm d> + B, 10
CYLLECTBYET A0Ka3aTeNbCTBO HANUYUS CUCTEeMAaTUYECKON NOrPELHOCTU U B AanbHERLEeM CTaTUCTUYECKOM
aHanuse HET HeoBX0AUMOCTH.

11.7.2 MNpoBepka HaA 3HAYUMOe oTnu4ue ot B

Ecnn —B < d < + B, pacCyuTLIBAIOT CTATUCTUHECKYIO BENUUUHY tnz ANSA pasHocTn mexay d u B no
YPaBHEHMUIO:

B-d|

Sa
o

rae B - MakcumarnbHO AonycTumMas cucteMaTuyeckasi MorpeLlHocTb;

thz (10)

d - cpegHee 3HaYeHNe pasHOCTEN;
Sd - CTAHAAPTHOE OTKIIOHEHME Pa3HOCTEN;
Np - KONIMYECTBO Pa3HOCTEN.
CpaBHUBAIOT fhz C COOTBETCTBYIOLLMM 3HA4YeHWeM (fg) AN OQHOCTOPOHHErO MHTEpBana f-kputepus
CTblogeHTa 13 Tabnuubl 4 ¢ (n - 1) cteneHsimmn ceoboabl.
Ecnu t: < fs, TO ecTb [okasaTenbCTBO, YTO CYLLUECTBYIOLIAA CUCTEMATUYECKas MOrpeLlHOCTb
cocTaBnsieT 3HauMMo OOonblLUe HYNS U He 3HAa4YMMO MeHbLle B. Pe3ynbTaT UCMbITAHWA yKasbliBaeT Ha
CYyLLIECTBOBAHWE COOTBETCTBYIOLLEN CUCTEMATUYECKON NOrPELLHOCTH.
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Ecnu t: > t3, TO nobas cucrtemaTnyeckas norpeLlHoCTb 3HAYMMO MeHbLUe B. Pe3ynbTaT UCMbITAHUS He
yKa3blBa€eT Ha CyLLECTBOBAHWE COOTBETCTBYIOLLIEN CUCTEMATUYECKON NOrPELLHOCTM

Tabnuua 5 Tabnuua 3Ha4YeHU 3HAYMMOCTU ANA AAHHOI0 KONUMYecTBa Cepun

m m HwxkHee BepxHee m m HwkHee BepxHee
3HayeHue, || 3HayeHune, u 3HavyeHue, | | 3HavyeHue. u
3 5 3 — 11 15 10 18
3 6 3 — 11 16 10 18
3 7 3 8 11 17 10 18
4 4 3 7 12 12 9 17
4 5 3 "8 12 13 10 17
4 6 4 8 12 14 10 18
4 7 4 8 12 15 10 18
4 8 4 8 12 16 11 19
5 5 4 8 12 17 11 19
5 6 4 9 12 18 11 20
5 7 4 9 13 13 10 18
5 8 4 10 13 14 10 19
5 9 5 10 13 15 11 19
6 6 4 10 13 16 11 20
6 7 5 10 13 17 11 20
6 8 5 11 13 18 12 20
6 9 5 11 13 19 12 21
6 10 6 11 14 14 11 19
7 7 5 11 14 15 11 20
7 8 5 12 14 16 12 20
7 9 6 12 14 17 12 21
7 10 6 12 14 18 12 21
7 11 6 13 14 19 13 22
7 12 7 13 14 20 13 22
8 8 6 12 15 15 12 20
8 9 6 13 15 16 12 21
8 10 7 13 15 17 12 21
8 11 7 14 15 18 13 22
8 12 7 14 15 19 13 22
9 9 7 13 15 20 13 23
9 10 7 14 16 16 12 22
9 11 7 14 16 17 13 22
9 12 8 15 16 18 13 23
9 13 8 15 16 19 14 23
9 14 8 16 16 20 14 24
10 10 7 15 17 17 13 23
10 11 8 15 17 18 14 23
10 12 8 16 17 19 14 24
10 13 9 16 17 20 14 24
10 14 9 16 18 18 14 24
10 15 9 17 18 19 15 24
11 11 8 16 18 20 15 25
11 12 9 16 19 19 15 25
11 13 9 17 19 20 15 26
11 14 9 17 20 20 16 26
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11.7.3 VcnbiTaHMe Ha 3HAYUMOe OTNInYue OT HynA

Ecnu pesynsTaTbl UCMbITAHUA HAXOAATCA B Mpeaenax avanasoda - B < d < + B, T0 paccynTbiBaioT
CTaTUCTMYECKOe 3HaYeHue & AN CPeaHero 3HaYeHus pasHuL no ypasHeHuto (11):

|d|
(1)
n}?
roe d - cpegHee 3HaYeHME PasHOCTE;
Sd - CTaHJapTHOE OTKMOHEHME pasHOCTeN;
Np - KONIUYECTBO Pa3HOCTEN.
CpaBHuBalOT f; C COOTBETCTBYIOLLUMM 3HAYEHUEM AnA ABYCTOPOHHEro uHtepsana t-kputepus (o) €
(n-1) cteneHsiMu ceoGoAbl, NPMBEAEHHbLIM B Tabnuue 4.
Ecnu £ < f, TO N3MepeHHOE cpefHee 3HaYeHUe pasHuL, He 3HaYUMO OTNMYAETCS OT HyNA U CUCTEMA

UNU KOMMOHEHT NPU UCTILITAHUM MOTYT CUUTATLCS Kak HE UMEIOLLME CUCTEMATUHECKON NMOTPELLHOCTH.
Ecnu £; > f4, TO CyLLecTBYEeT cucTemaTmyeckas norpeLlHocTb, He NpeBbiLuapLwasn B.

tz= 11)

12 MpoTokon ucnbiTaHUmn

CeegeHnsa M nogpoBbHOCTU, 3aHOCHMbIE B MPOTOKON WCNLITAHWA, 3aBUCAT OT LENW WCNbITAHUS.
PekomeHayeTca BknovaTh Creayowme JaHHble:

a) U3NoXeHWe Uenu UCNbITaHUS;

b) KpaTkoe n3noXxeHue NoNy4YeHHbIX Pe3ynbLTaToB,

C) ONUCaHMe n TeXHUYeckne cneumdmkaumsa npobooTOOPHON CUCTEMBI;

d) pesynbTaThl nNpeaBapUTENbHONO MNPOBEPKM A0 WCMbLITAHWA Hapaay C NPeanpUHATbIMU
KOPPEKTUPYIOLLIMMU AENCTBUAMU, B TOM Criydae, €Cnu UCMbITAHNE HE NMPeJHAa3Ha4YeHo ANs OLLEHKU TeKyLlen
paboThbl;

€) XapakTepucTuka TonnmMBea no NOAroTOBKE, KPYMHOCTU U KAYECTBY;

f) onucaHue ycnoBuin UCNbITAHUS, MakCUMarnbHO AOMYCTUMAsA CUCTEMAaTU4eckas NOrpeLuHocTb B,
CKOPOCTb NOTOKa U T.4.;

g) petanu npoueaypbl, MNPUHATOW ANA NPOBEAEHMSA WUCMbITaHus, W Tabnuua nomnyyYeHHbIX
pesynbLTaTos;

h) o6bscHeHne n obcyaeHme nobbIX OTKMOHEHMUI OT HOPManbHbIX pabounx yCrnoBui, 0COBEHHOCTH
UCMbITAHUA UMK CryYau, NPOU3OLLEALLNE BO BPEMS NPOBEAEHUS UCTLITAHUSA, KOTOPbIE MOTYT NOBMUSATL Ha
pesynbTaThl;

i) onpegeneHune TpebyemMoro Yncna n3MepeHun;

j) cTaTUCTUYECKUA aHanu3 u TONKOBaHMe pe3ynbTaToB.

MpunoxxeHne [JOMKHO coAepxaTb BCe 3anucu paboumx (NOMEBbIX) XKYPHANOB, aHaNUTUYECKWUE
pesynbTaThl U AaHHbIE NO MACCaM.

B Tex cnyyasnx, korga aToT MeTOA UCMNONb3yeTcs AnsA ceptudmkauumn pabotbl CUCTEM, KOMNOHEHTOB
unu npoueayp € Y4eTOM CUCTEMATUYECKOW MOrpeluHOCTU, MPOTOKONM [OSDKEH BKM4YaTb BCE
NepPeyYnCreHHble BbILLE MYHKTbI.
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MpunoxeHue A
(cnpaBoy4HoOe)

NPUMEPbI PACHYETOB

A.1 NaHHbIe

[aHHble, nucnonb3yemble ANA npumepa pacyeTtoB B npunoxkeHuax A.2 n A.3 u npuBedeHHble B
Tabnuue A.1 nonyyeHbl Npu aHanuse no OnpeaeneHuio 30MbHOCTM B npobax yrmA. MakcumansHO
AonycTuMas CUCTeMaTuyeckasi NorpeLlHoOCTb AN 30NbHOCTM YCTAHOBMNEHA Ha YPoBHE 2 %.

Tabnuua A.1 HeobpaboTaHHble AaHHbIe, 30MbHOCTL, % Ha Cyx0e COCTOsIHMe

Cucrema, 3TanoH, PasHocTb,

i Ai R/ di

1 9,55 9,63 -0,08
2 8,99 8,99 0,00
3 8,74 8,62 0,12
4 9,08 9,12 -0,04
5 9,83 9,14 0,69
6 9,70 9,57 0,13
7 8,71 8,83 -0,12
8 8,50 8,29 0,21
9 8,83 8,60 0,23
10 8,29 8,15 0,14
11 8,51 8,76 -0,25
12 8,80 8,69 0,11
13 8,69 8,60 0,09
14 8,81 8,67 0,14
15 8,60 8,70 -0,10
16 9,23 8,97 0,26
17 8,56 8,52 0,04
18 8,35 8,23 0,12
19 9,01 9,09 -0,08
20 9,13 9,14 -0,01

A.2 MNMpumep pacueta Ne 1

A.2.1 OCHOBHbI€ CTaTUCTUYECKNE BEJINYMHBI

n =20 nap
MapameTp Cuctema, A Pasnuuya, d
CpeaHee 3Ha4yeHune - 8,89550 0,0800
X
Oucnepcusa SZ - 0,0379
CTaHgapTHOE OTKSIOHEHUne 4 - 0,1948
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A.2.2 Mpachmueckuin ananus

A.2.2.1 O6wme NosnoxXeHus

Mpadhuueckuii aHanu3 He obsA3areneH, HO MOXeT ObiTb MONE3HbIM ANS BbISBIEHUS BbIOPOCOB,
OTKMOHEHUI, OTCYTCTBUS CTaTUCTMUECKOTO KOHTPOMA W cuctematudeckon norpewHoctu. [pumepsl
npuseaeHbl B A.2.2.2-A225.

A.2.2.2 3TanoHHbie U CUCTEMHbIE 3HAYEeHUA

Ucnonb3ysa oauH M TOT e Macwrab OoTknaabiBaloT Napbl AaHHbLIX: HA BEpPTUKANbHOW OCH
9TanOHHbIE 3HAYEHUsA Ri U CUCTEMHble 3HAuYeHuss Aj HA FOPU3OHTamNbHOW OcW. MNPOBOAAT KOHTPOJSILHYIO
nMHnilo  Ri = Ai. [IONOSNHUTENBHO MOXHO NPOBECTU KOHTPOSbHbIE AUHUU NpU + 3Sq. ITO NOKa3aHO Ha
pucyHke A.1.

TOYKM JOIDKHBI TPYNNUPOBATLCH BOKPYF OCHOBHOW KOHTPOSbHOW NuHuKM. Hebonblioe Konm4ecTso
TOYEK, OTKNOHSOWMecs 6onee YemM Ha TPU CTAaHAAPTHbLIX OTKNOHEHUS OT OCHOBHOW KOHTPOSbHOW NUHUMU,
MOryYT yKasblBaTb Ha Hanuuue BbIOBPOCOB. ECIM TOUKM OTKIOHAIOTCA OT OCHOBHOWM 6a30BOW NUHWM, 3HAYUT
MOFYT MPUCYTCTBOBaTbL ApyrMe cucremaruuyeckue npodbnem LUupokuii pa3bpoCc AaHHbIX yKa3biBaeT Ha
cnabyio koppensauuio (B3aMMOCBSI3b).

05

1
\ —"
—
1 //
—
//

95 -

§ — -3Sd

JTaNOHHAA 30JIHOCTH R; Ha cyxoe COCTOofHUE

75 1 L ] ) ! L ) L 1
8 82 8.4 8,6 838 9 9,2 9,6 9.6 9,8
30ABHOCTE MO cHCTEME, Aj, HA CYX0€ COCTOAHHE

1— npeanonaraemeilii BbIopoc

PucyHok A.1 Mpaduk pasbpoca KOHTPOMNBbHLIX U CUCTEMHbIX 3HAYUHUIA
A.2.2.3 3HayeHnA pasHOCTEN NO OTHOWEHUIO K KOHTPONbHbLIM 3HAYEHUAM

HaHocAT 3HauYeHus pasHocTei d Ha BEPTUKANLHYID OCb, & COOTBETCTBYIOLUWE KOHTPOIIbHLIE

3Ha4YeHUs R — Ha ropu3OHTanbHYI0 0Cb. [POBOAAT rOPU3OHTaNbLHYIO NMUHUIO d (CpeaHee apudmeTyeckoe
3HayeHue pasHocTen). JJONONMHUTENBHO MOXHO MPOBECTU KOHTPOSIbHLIE NUHUM HA YPOBHAX + 3S4 (CMOTPM

pUcCyHOK A.2). TOYKW AOIDKHBI TPYNMMPOBATLCS BOKPYT KOHTPOSMBbHOM NUHMM ¢ . TOYKM OTKIOHSIIOLIMECSH

bonblue 4YeMm Ha Tpu CTaHAAPTHbLIX OTKIMOHEHUA OT NUHWUU d, MOryT yKasbiBaTb Ha Hanuque BbIOPOCOB.
OTKITOHEHMA AAHHbIX YKa3bIBAET HA HANUUUe Cepbe3HbIX np06neM.
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PasHuubl, di

1
+3s
. ‘ + *
*¢ & R ’L *
*
F'Y * * "’ *
- Ssd .
| ! I I | i [ | ]
8,2 8,4 8,6 8.8 9 9.2 o4 9,6 98 .

KOHTpoAbHOE 3Ha4YeHWe 30/1bHOCTH, TONJAMBO B CYXOM COCTOAAHUM, Ri

1 — NpeanonaraemMblit BeiGpoc

PucyHok A.2 3HaueHUs pasHocTeil No CpaBHEHUIO C STaNOHHBIMU 3HAUEHUSIMU

A. 2.2.4 Pa3HOCTU MYUCNO Cepui
HaHOCAT 3Ha4YeHUs pasHOCTEN ¢ HA BEPTUKANbHYIO OCb U HOMEpa Ccepuit nap AaHHbIX (i=1,2 ..., n)

— Ha rOpPWU3OHTanbHY OCb. [POBOAAT rOPU3OHTANbLHYIO NUHMIO ANs d . (CpeaHee 3HAYeHWe pasHTen).

MoxHO

NpOBECTW AONOSHUTESNbHbIE KOHTPOMbHbIE nUHWMM +3S¢  (CMOTpU pucyHOK A.3). Touku,

OTKIOHALMECH BOMblUe YeM Ha TPWU CTAHAAPTHBIX OTKMNOHEHWS OT d, MOrYT yKasblBaTb Ha Hanuuue
BbIOPOCOB. Hanuuue OTKMOHEHMII B AaHHLIX MOXET yKkasblBaTb HA W3MEHEHUs B cucrteme, MeToae
UCMbITAHUA WM KAYECTBE UCMbITYEMOTO TOMNSIMBA B 3aBUCUMOCTU OT BPEMEHM.
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Pa;nuuu
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Konmuecto cepuii

1 — npegnonaraemelit BbIGpoc

Puc. A.3 3Ha4eHuns pa3HOCTe NO CPaBHEHUIO C KONTMYECTBOM CEepUit

A.2.2.5 3Ha4YeHUA pa3HOCTEW U CKOPOCTU NOTOKA

HaHoCAT 3Ha4YeHUA pasHOCTEN di HA BEPTUKANBHYIO OCb U HA TOPU3OHTAaNbHYIO OCb CKOPOCTbL NMOTOKA
TONNMBA Ha rMNaBHOW NEHTE KOHBelepa, koraa Obina B3sita nepBasi ToueyHon npoba. Ecnu koHBerepHas
cucTeMa He OCHallleHa MHAMKAaTOpOM CKOPOCTU MOTOKa (Hanpumep, npu otbope npo6 Ha OCHOBE BPEMEHM),
TO CKOpOCTb MOTOKA MOXET ObiTh paccuuMtaHa NpUBNU3UTENbLHO MO Macce ToYedHbIX Npob. Ecnu gaHHbie
rPYNMUPYIOTCA BOKPYT JIMHUM, HE SBMSIIOLLEACS TOPU3OHTaNbHOW, 3TO MOXET yKasaTb Ha TO, u4TO
cucTeMaTMyeckas NorpeLlHoCTb U CKOPOCTb NOTOKA B3aMMOCBA3aHbl, U HEOOXOAUMO BLISICHUTL MPUYUHY U
3Ha4YUMOCTb 3TOIN 3aBUCUMOCTH.

A.2.3 BbiGpocbl (cMoTpu 11.3.2)
PaccuuTbiBalOT 3Ha4YeHUe CyMMbi:

> .d} =0,8488

7
2
dmax
i=n ,
>d
i=1
Ona Touku 5:
2
o (069)
0,3488
Kputuueckoe 3HaudeHue anst C cocraensieT 0,480 (cmoTpu Tabnuyy 1). Tak kak 3TO yKkasbiBaeT Ha
Hanuuue BbLIOpOCa, NPOTOKOMbLI U MHOPMaLMIO, 3adPMKCUPOBAHHYIO BO BPEMSI UCMbITAHUS, aHANM3UPYIOT,
ytobbl onpeaenuTb, 6GbinM NM OTMe4YeHbl kakue-nubo npobnema wnu aHomanuu npu oTbope npob,
obpaweHun ¢ npobamu wunu adHanuse npob. 3Ha4veHusA, MAEHTUPULMPOBAHHLIE (NPU3HAHHLIE) NpPK

CTaTUCTUYECKOM aHanuse Kak Bbl6p0Cbl, HE AOJDKHbI OT6paCbIBaTbCFI U3 AaHHbIX, NOKa HE yCTaHOBneHa
NpUYMHA TAaKUX HEOObIYHBIX 3HAYEHUMN.

C=

=0,561
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[JonycTum Ans AaHHOro npuMepa, 4to npobnema Gbina cBsa3aHa NMBO C TOYKOW CUCTEMHbIX AaHHbIX,
nMBo C TOYKOI KOHTPOJIbHbLIX AaHHbIX. [M09TOMY AaHHbIE TOYKM 5 AOMMKHbI OblTb OTOPOLUEHBI W aHanus3

Ha4YynHarT 3aHOBO.

A.2.4 laHHbIe, CBeAEeHHbIe B TA6nNuuy
PaccmoTpeHHble AaHHbIe CBeAEHbl B Tabnuuy A.2.

Tabnuya A.2 JaHHble 6e3 BbIGPOCOB, 30MNbHOCTL, %, HAa CyX0e COCTOSIHUE

Cepus Cuctema 3ranoH PasHuua

1 9,55 9,63 -0,08

2 8,99 8,99 0,00

3 8,74 8,62 0,12

4 9,08 9,12 -0,04

5 9,70 9,57 0,13

6 8,71 8,83 -0,12

7 8,50 8,29 0,21

8 8,83 8,60 0,23

9 8,29 8,15 0,14

10 8,51 8,76 -0,25

11 8,80 8,69 0,11

12 8,69 8,60 0,09

13 8,81 8,67 0,14

14 8,60 8,70 -0,10

15 9,23 8,97 0,26

16 8,56 8,52 0,04

17 8,35 8,23 0,12

18 9,01 9,09 -0,08

19 9,13 9,14 -0,01
Cymma 168,08 167,17 091
CpeaHee 3HauyeHne 8,846 32 8,798 42 0,047 89
Iucnepcns, sﬁ 0,01828
CraHpapTHoe 0,13522
OTKITOHEHME, Sy

A.2.5 icnbiTaHMe Ha HE3aBMCUMOCTb Pa3HOCTEN
McnbiTaHue Ha He3aBUCUMOCTb Pa3HOCTEN OCHOBAHO HA KOMUYECTBE CEPUN BbILLE U HWKE MEAWNaHbI

(CpeauHHoro

3Ha4eHus).

Ons

onpegenexHnsa

CpPeanHHOro

3Ha4YeHunA

pacnonararT

Bo3pacrtarowem nopsagke oT HaMMEHbLUEro K Hal/I6OJ'IbLLIeMy, KaK noka3aHo B Taﬁnmu,e A.3.
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Tabnuya A.3 [aHHble, paccopTUPOBAHHbIE AN ONpeaeneHusa MeanaHsl (CpeaAnHHOro 3Ha4YeHus )

Cepus PasHocTu
10 -0,25
6 -0,12
14 -0,10
1 -0,08
18 -0,08
4 -0,04
19 -0,01
2 0,00
16 0,04
12 0,09 Meauana (cpeguHHOE 3HaYEHKE)
11 0,11
17 0,12
3 0,12
5 0,13
9 0,14
13 0,14
7 0,21
8 0,23
15 0,26

BbINONHAT UCMbITAHME HA HE3AaBMCUMMOCTbL PasHOCTEN nocne yaaneHusa sbidopocos (cmoTpu A.2.3).
B aToM npumepe aaHHble TOYKM 5 Obinn 0TOPOLLEHDI.

MeauaHoi (CpeauHHbIM 3HaYeHWeM) AN YETHOro KonuyecTsa HabnogeHun SABNSIETCA cpeaHee
apucdMeTnyeckoe ABYX 3HAYEHUIN B LIEHTpe.

MeauaHoi (CpeaAMHHbLIM 3HAYeHUEM) ANA  He4yeTHOro konuyecTBa HabmogeHun AsnaeTca
LeHTpanbHoe 3HadeHne. B gaHHOM npumepe 19 cepuit AaHHbIX U MeamnaHa cocrasnsetr 0,09 (cMmoTpu
Tabnuuy A.3).

3arem onpeaenaoT YUCno cepui, Kak nokasaHo B Tabnuue A.4, BblduTaHuem Meamatbl (0,09) u3
KaXkaoW pasHULIbl U NPOCTABREHMEM 3HAKOB MIIOC UMM MUHYC B 3aBUCUMOCTU OT 3HaKa pasHocTei. Obwee
KONWYECTBO CEpUI YyCTAHABAMBAIOT NYTEM YBEMWYEHMS HA €AMHULUY NOACYEeTa KaXabli pa3, Korga 3Hak
MEHAETCA HA NPOTUBOMOJSIOXHLIA: NIIOC HA MMHYC WM MMHYC HA nnoc. He obpalwialor BHUMaHMA Ha
Pa3sHOCTU MeXAYy CUCTEMHBLIMM U STArlOHHbIMU 3HAYEHUSIMU, KOTOPblE OAMHAKOBLI. B aTOM cnyyae obwee
YUCNO CepUN, r, paBHAETCA 13 U YMCNO NAKOCOB U MUHYCOB OAWHAKOBOE: C AEBATLIO MNAOCAMU N AEBATHIO
MUHYCaMM, TO €CTb, N1 =9, N2 = 9.

N3 Tabnuuybl 5 ana n1 = 9, n2 = 9 3HAUMMOW BennuuMHON ANA | n u aBnAeTca 7 n 13 COOTBETCTBEHHO.
MoatoMy, 4ucno cepun, r, NONagaeT MEeXAy HWKHUM M BEPXHUM 3HAYEHUSAMU 3HAYMMOCTU U Cepus
pasHOCTEN NPUHUMAETCA KaK ABRAIOLAACA HE3aBUCMMOW, NOTOMY YTO HET AO0CTaTOYHbIX OCHOBaHWM,
YTOObI 3aKNIOYUTD, YTO OHN 3aBUCUMbI.
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Tabnuua A.4 [aHHble ANA UCMbITAHMSA HA HE3AaBUCMMOCTb

PasHocTb -
Habop PasHocTb CSFI)_IG;"{V;HM? 3Hak Cepun
(meanaxa)
1 -0,08 -0,17 - 1
2 0,00 -0,09 - 1
3 0,12 0,03 + 2
4 -0,04 -0,13 - 3
5 0,13 0,04 + 4
6 -0,12 -0,21 - 5
7 0,21 0,12 + 6
8 0,23 0,14 + 6
9 0,14 0,05 + 6
10 -0,25 -0,34 - 7
11 0,11 0,02 + 8
12 0,09 0,00 8
13 0,14 0,05 + 8
14 -0,10 -0,19 - 9
15 0,26 0,17 + 10
16 0,04 -0,05 - 11
17 0,12 0,03 + 12
18 -0,08 -0,17 - 13
19 -0,01 -0,10 - 13

A.2.6 OCHOBHbIE CTaTUCTUYECKNE BESINUYUHDBI

np=19
MapameTp Cucrtema, A PasHocTb, d
CpegaHee 3HaveHne - 8,84632 0,04789

X
Oucnepcua si - 0,01828
CtaHgapTHOE OTKINOHEeHne Sy - 0,13522

A.2.7 Tpebyemoe uyucno nap (cmotpu 11.4)

B 0,2
= = 2% =14791
s. 013522

x b

M3 Tabnuubl 2 ¢ g > 1,295 Haxoaum npr. = 10.

Tak kak (ns = 19) > (np.r = 10), 3HAUMT B3ATO AOCTATOYHOE YUCINO AaHHbIX. [1pogormkaioT
CTaTUCTUYECKUIA aHanKU3 AN OKOHYaTENbHOTO ONnpeaenieHnsa CUCTEMATUYECKON NOrPeLLHOCTH.
A.2.8 OkoHuYaTenbHasa OLeHKa cucTeMaTUyeckoun norpewHocTn  (cMotpu 11.4)

Tak kak - B < d <+ B, paccunThIBalOT CTaTUCTUYECKOE 3HAYEHUe tn, Ans pasHocTn Mexay d u B:

_(B=1]d|) _ (0,2-0,04789)
T (sy) 0,13522

o, ND)

t = 4,9
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M3 tabnuupbl 4 npu (n - 1) = 18 creneHnax csoboabl tg = 1,734.

Tak kaK tnz > ts, d 3HaUMTENBLHO MeHbLLE, YeM B. Pe3ynbTar UCMbITaHNS HE YKa3biBaeT Ha
CyLLEeCTBOBAHWE COOTBETCTBYIOLLIEH CUCTEMATUYECKON MOTPELLHOCTH.

Tak kak d He < - B u He = +B, pacCuMTLIBAIOT CTATUCTUYECKOE 3HAYEHWE AN PA3HOCTH OT HYNA.

tz_@_ 0047789 _ . ..
s, (013522)

Jn 19

M3 Tabnuubl 4 npu (n - 1) creneHsax ceoboapl ta = 2,101.

Tak Kkak tz < ta, UI3MEpEeHHOe cpeaHee 3HaYeHUe PasHOCTEN HE3HAYUTENBLHO OTNUYAETCA OT HYNA U
MOXHO 3aKMIOUYUTb, YTO MPU YCIOBUAX, KOTOPbIE Npeobnagany B Te4EeHNe UCNBITaHKs, CUCTEMA MOXET
CYNTATLCA KaK HE UMEIOLLAas CUCTEMATUYECKOM MOTPELLHOCTHU.

A.3 MNMpumepHbIN pacueTt Ne 2

A.3.1 O6wume nonoxeHus

JaHHbIN npuMep UNNICTPUPYET Npoueaypy NPoBepKU O4HOPOAHOCTU ANCNEPCUMN U CPEAHETD
3HaYeHuUs pasHoOCTel CTapbiX U HOBbIX Nap AaHHbIX (CMOTpu 11.5). [laHHbIE, UCNONb3yeMblE B AAHHOM
npuMmepe, UNNKCTPUPYIOT Tonbko 11.5.2 1 11.5.3.

Ons unnioctpauun pesynsTaTtoB NpeanofiokuM, YTO NOCNE BbINOSIHEHNA NEPBOHAYanNbHON
nporpamMmMbl UCMbITaHWA, cocTaBnstoLlei 20 nap AaHHbIX, 6bIN0 onpeaeneHo, 4To TpebyeTca ewe nATb
[AOMOMHUTENBHbLIX Nap AaHHbIX. CneayeT NOMHUTbL, YTO MUHUMANBHOE YUCNO AONONMHUTENBHBIX Nap TOYeK
cocTaBnsAeT AecsaTtb (cMoTpu 11.5). dakTuyeckue gaHHble ANA UNNIOCTPaUUKN AaHHOTO NPUMEPa He HYXHbI U
37eCb He NPUBOASATCA.

A.3.2 PacyeT OCHOBHbIX CTAaTUCTUYECKNUX BESIMYUH ONA UCXOAHBLIX U HOBbIX NAap AAHHbIX
(cmoTpu 11.2)

MapameTp McxoaHble AaHHble np=19 HoBble gaHHble np=10
CpenHee 3HayeHue - 0,048 0,064

X
Oucnepcus sj 0,01828 0,008116
CraHgapTHoe s 0,13522 0,09015
OTKIIOHEHUe d

A.3.3 UcnbiTanne Ha MAEHTUYHOCTL ancnepcuin (cMotpmu 11.5.2)

F. = 0,01828/0,008116 = 2,252

N3 Tabnuubl 3, F = 2,948

Tak kak, Fc < F gonyckaem, Uto HET CyLLIeCTBEHHON pPasHULbI MEXAY AUCNEPCUAMU UCXOAHBIX N
HOBbIX Map AaHHbIX.

A.3.4 VcnbiTaHWe Ha MAGHTUYHOCTL CPEAHUX 3HaYeHui pasHocten d, n d,

_ _ 2 _ 2
. = (n, = 1)s; +(n, —1)s; _ (18 x0,01828) + (9 x 0,008116) = 0122033
(n,+n,-2) (19+10-2)
t [(XI __ x2 )] = [(0,048 - 09064)] = 0,338

) 11
- 1 1 0,121622,| —+—
Sx |J—+— 19 10
nl nz

t=2,052 (13 TaGnuubl 4 ANs ABYCTOPOHHErO MHTEepBana ¢ 27 cteneHsimmu cBo6oab!).

Takum 06pasom, Tak Kak JaHHbIEe NPOLLMN KaK NpoBepky no kputepuio duiepa (F-Tecr), Tak u no
KpuTeputo CTbloaeHTa (f-TECT), MOXKHO 3aKIIOYUTb, YTO CTAaTUCTUHECKU NOATBEPXKAAETCS, YTO HOBbIE U

UCXOAHbIE lAaHHbIE 0AHOPOAHLI. CneaoBaTentHO, AaHHbIE MOTYT GbiTb 06beANHEHDI.
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NMPUNOXEHUE L,
(cnpaBo4HOE)

CBeneHus 0 COOTBETCTBUM CCbITOYHbIX MEXAYHApPOAHbIX CTaHAAPTOB CCbINIOYHbLIM
MeXrocyaapCcTBeHHbIM CTaHAapTam

Tabnuyaji
OB603HaYEHNE CCbINOYHOTO CreneHb O603HaYeHNe N HAUMEHOBAHME
MeXayHapoaHOoro cTaHaapTa COOTBETCTBUA | cOOTBETCTBYIOLLErO HALMOHANBHOIO
crangapra
ISO 13909-1: IDT FOCT ISO 13909-1 —2012 "

Yronb KAaMEHHbIN 1 KOKC.
MexaHu4eckuii oToop npob.

Yactb1: OBulee BBEAEHME

1ISO 13909-2:2001 IDT FOCT I1SO 13909-2 — 2012*% Yronb
KaMEeHHbIW U  KOKC. MexaHu4eckui
ot6op npo6. Yactb 2: Yronb. OT6Op
npod 13 ABWKYLLUXCS NOTOKOB

ISO 13909-4;2001 IDT FOCT ISO 13909-4 — 2012*%
KameHHbIV yronb 1 KOKC.
MexaHuueckuin oT6op npob. YacTs 4.
Yronb. MNoarotoeka npob ans
MCNbITaHUI

ISO 13909-5:2001 IDT FOCT ISO13909-5** Yronb KaMeHHbIii
N Kokc— MexaHu4yeckuii 0T6op npob—
—Yactb5:Koke — OTbop npo6 u3
JBWXXYLLMXCS MOTOKOB

ISO 13909-6:2001 IDT FOCT NUCO ISO 13909-6**

Yronb KaMEHHbIN N KOKC—
MexaHuueckuin oToop npo6—Yactb
6:Kokc —IpuroTtoBneHue npod ans

UCMbITAHUIA

ISO 13909-7:2001 IDT FOCT ISO 13909-7 *¥ Yronb
KaMeHHbIn N KOKC— MexaHu4eckun
otbop npo6—Yactb7—MeToabl
onpeaenexHus NPeLn3NOHHOCTH
otbopa npob, WX MPUTOTOBIIEHUA W
UCMbITaHUA

ISO 5725-2:1994 IDT FOCT ISO 5725-2:20037 To4HOCTb

(MPaBUNLHOCTL M NPELM3NOHHOCTD)
METOAOB W3MEPEHUS U pPe3ynbTaToB.

Yactb 2. OCHOBHOM MeTOoA
onpeaeneHus CX0AMMOCTU n
BOCNPOU3BOAUMOCTM CTaHAapTHOro

MeToJa U3MepeHunsa

* Ha Tepputopun Poccuiickoit dygepauum aeiictaytotr FTOCT P MCO 13909-1—2010 n FTOCT P UCO 5725-2-
2002

**[00 BBEAEHWSI MEXIOCYLapCTBEHHbIX CTaHAapTOB B AENCTBME NONbL30BaTLCA ayTeHTUYHLIMU NepeBojaMu Ha
PYCCKUIA A3bIK NepeYmncnerHblX Bellle ctaHgaptos NCO
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[1] ISO 5725-2:1994, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic
method for the determination of repeatability and reproducibility of a standard measurement method

(TOYHOCTb (NPaBUMBHOCTL U MPEUM3MOHHOCTL) METOAOB M3MEPEHUA W pe3ynbtatoB. Yactb 2. OCHOBHOW
MeToA onpeaeneHust CxoAMMOCTU U BOCNPON3BOAMMOCTM CTaHAAPTHOIO METOAA N3MEPEHUST)
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