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MpeaoucnoBune

Llenb, OCHOBHblE MPUHLMMbI U OCHOBHOW MOPSAOK NPOBEAEHUs paboT MO MEXroCyAapCTBEHHON CTaH-
aaptusauumn ycraHoeneHol FTOCT 1.0—92 «MexrocynapcrseHHas cuctema crangaptusauyuum. OCHOBHble
nonoxeHusi» u FOCT 1.2—2009 «MexrocyaapCTBeHHasi CUCTEMA CTaHAapTU3auuu, CTaHAapTbl MEXrocy-
JapCTBEHHbIE, NpaBUIa u peKOMEHAALMKU NO MEXTOCYAAPCTBEHHON CcTaHAapTu3auuun. Mopaaok pa3paboTtku,
MPUHATUS, NPUMEHEHUSA, OOHOBMNEHUSI U OTMEHbBI».
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UHpopmayus 06 UIMEHeHUAX K HacmosiueMy cmaHoapmy nybnukyemcs e exe200HOM UHgopmayu-
OHHOM yKasamene «HayuoHanbHble cmaH0apmbi», @ MeKCm U3MEHEeHUll U ronpaeoK — 8 eXeMeCIYHOM
UHghopMayUOHHOM yKkazamene «HayuonanbHbie cmaHOapmel». B cnydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosiweeo cmaHlapma coomeemcemsyowee ysedomneHue 6ydem onybrnukosaHo 8 eXemMecsy-
HOM UHGhOPpMAaYUOHHOM yKaszamene «HayuoHanbHble cmaHOapmbly. Coomeemcmeyiowas uHgopmayusi,
yesedoMneHuUe U mMeKecmbl pasMmewaromes maike 8 uHgopmayUuoHHoU cucmeme obuie20 nonb30eaHusl — Ha
ochuyuansHom catime dedepanbHoe0 azeHMCMeEa Mo MEXHUYECKOMY pe2ynupoeaHulo U Memponoauu e
cemu VlimepHem

© CrangaptuHdopm, 2014
B Poccuiickon depepaumum HaCcTOAWMIA CTAHAAPT HE MOXET ObITh MOMHOCTLIO UMM YACTUYHO BOCMPO-

U3BEAEH, TUPAKMPOBAH M PACNpPOCTPaHEH B KayecTse oduuManbHOro usaaHust 6es paspewenus depne-
panbLHOro areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHuIo U METPOMNOTUK.
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BBeneHue

PaccmaTtpuBaloTcsl ABE pasHble CUTyauuu, koraa TpebyeTcs 4OCTUYL ONPEAENEHHO NPELU3UOHHOCTH,
B nepBom cnydyae gaeTcs OLeHKa NPEeLM3NOHHOCTU, KOTOPYI0 MOXHO OXWAaTbh OT CYLLECTBYIOLLEN CXEMb
onpo6oBaHus, U €CnK OHa oTnM4aeTcsa oT TpebyeMoli, OCYLLECTBNSETCS KOPPEKTUPOBKA C LENbI0 ee ynyy-
LeHusi. Bo BTOpOM cryyae npeunusnoHHOCTb, AOCTUTHYTasA Ha KOHKPETHOW MapTuW, OLEHUBAETCS MO JKCre-
PUMEHTanbHbIM pedynbTatamM, PaKTUIECKU NOMyYeHHbIM Npyu ONpoBoBaHWUKM MO CMEUUanbHO COCTaBIEHHON!
cxeme.

YpaBHeHus, npuBeaeHHbIe B 3TOW YacTu cepumn crangaptoB MOCT ISO 13909, ocHoBaHbI Ha npeano-
NOXEHUSX, YTO KAYECTBO TOMMUBA B pa3HbIX TOYKax onpobyemoii Macchl USMEHSETCS CriyyaiiHbiM 06pasom u
YTO pesynbTaTbl ONPOOOBaHUA UMEIOT HOPMAarbHOE pacnpegeneHue. Hu ogHO M3 3TUX NPEANONOXEHU He
AIBNSAETCS abcontoTHO BepHbIM. OfIHaKO, Aa)Ke eCnu NpeanonoXeHue o cobnofeHn NPUHLMNOB HOpPMarb-
HOro pacnpefeneHusi He SBNsieTCcs aBCONIOTHO BEPHBLIM ANA HEKOTOPbLIX NapamMeTpPOB TONMUBA, 3TO OTKMO-
HeHWe OT npeanonaraemeiX yCroBUi CYLLECTBEHHO HE MOBMUSIET HA UCTUHHOCTb DOPMYI, BbIBEAEHHBIX AN
NPOBEPKN MPELM3NOHHOCTHU, TaK KaK UCMONb3YEMbIE CTATUCTUYECKME [aHHbIE HE OYEHb YYBCTBUTEMbHbI K
OTKNOHEHUAM. CTpOro roBopsi, AJOBEpPUTErNbHbIE Mpefenbl He Bceraa ByayT CUMMETPUYHO PACMONOXEHbI
OTHOCUTENBLHO CPEAHUX BENUYUH. TemM He MeHee, ans OOMbLUMHCTBA CRy4vyaeB NPaKTU4YECKOro MCMonb3oBa-
HUS NPELUM3NOHHOCTM 3TO He SIBMAETCH CYLLECTBEHHbIM.

MpumMedaHue. -B TekcTe TepMUH "TONNWBO" NPUMEHSAETCA TaM, Fe cofjepxaHue TekcTa NPpUMEeHUMO 1 Ans
Yras, W ANS KoKca, a TepMuHbl "yronk" u "Kokc" - TaMm, rAe cogepxaHue TekcTa NPUMEHUMO TOMBKO K O4HOMY U3 3TUX
maTepuarnos.
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M E XT TOCVYOAPCTDBEUHTHUB U C TAHAAPT

Yroflb KAMEHHBIN Y KOKC. MEXAHUYECKWUA OTEOP MPOB.
YacTtb 7. MeToabl onpeaesneHns Nnpeumu3MoHHOCTH O0TO0pa,
NoAroTOBKW U UCNLITAHUA NPOOG

Hard coal and coke — Mechanical sampling —
Part 7: Methods for determining the precision of sampling,
sample preparation and testing

Hara BBegeHnsa — 2015—01—01
1 O6bnacTb NnpuMeHeHUs

B HacTosLem cTaHgapTa NpUBOAATCA YpaBHEHUSA, KOTOPLIE CBA3LIBAIOT NEPEMEHHbIE, BNUAIOLLME Ha
o6Ly0 NpeUn3noOHHOCTb ONPoBoBaHUA.

OnucaHbl METOAbI ANS onpeAeneHusa obLel NPeuM3noOHHOCTU U ANS YCTAHOBMEHUSI 3HAYEHWUI AUC-
nepcumn NEPBUYHLIX TOYEYHbIX NPOO, KOTOPLIE MOTYT ObiTb UCMOMNbL30BaHbI ANA MOAUMUKALIMU CXEMBI ONPO-
60OBaHUsI C Lenblo U3MEHEHMST MPELM3NOHHOCTU, a Takxke OnucaHbl METOAbI NPOBEPKU AUCNEPCUU NOATOTOB-
KM 1 UcnbiTaHnsa npob.

2 HopmaruBHbI€ CCbINIKN

Ons npMMEeHeHns HaCTOALLIEro CTaHAApTa HEOOXOANMBI CNEAYIOLLME CChINOYHBIE AOKYMEHTbI. [ns aatupo-
BaHHbIX CCbINOK NPUMEHSIIOT TOMbKO YKa3aHHOE HIDKE U3JaHME CCbIIOYHOrO AOKYMEHTA, a AN HeAaTMpPOBaHHbIX
CChINOK MPUMEHSIIOT NOCNEeAHEE U3aHNe CCbINTOYHOTO HOPMAaTMBHOIO OKYMEHTA (BKMIOYAs BCE €70 M3AaHus).

UneHbl I1ISO u IEC coCTaBnalT MepeyHn Haxoaawmxcs B 06palleHun AENCTBYIOLLMX MEXIYHAPOAHbIX
CTaHdapToB.

ISO 13909-1:2001, Hard coal and coke — Mechanical sampling — Part 1: General introduction (KameHHbIV
yrosb 1 Kokc. MexaHudyeckuin otéop npo6.Yacte 1. ObLiee BBeaeHue)

ISO 13909-2:2001, Hard coal and coke — Mechanical sampling — Part 2: Coal — Sampling from moving
streams (KameHHbIl yronb 1 Kokc. MexaHudyeckuii ot6op npo6. Yactb 2. Yronb. OT60p Npob u3 ABUMXKYLLMXCS
NMOTOKOB)

ISO 13909-4:2001, Hard coal and coke — Mechanical sampling — Part 4. Coal — Preparation of test sam-
ples (KameHHbIlt yronb 1 Kokc. MexaHudeckuin otéop npob. Yactb 4. Yronb. MoarotoBka npob Ans UCnbITaHWUIA)

ISO 13909-5:2001 Hard coal and coke — Mechanical sampling — Part 5: Coke — Sampling from mov-
ing streams (KameHHbI yronb u kokc. MexaHuueckuin ot6op npob. Yactb 5. Kokc. OT6op npob m3 ABUXKy-
LLIMXCS NOTOKOB)

ISO 13909-6:2001 , Hard coal and coke — Mechanical sampling — Part 6: Coke — Preparation of test sam-
ples (KameHHbI yronb 1 kokc. MexaHnueckuin otoop npob. Yacrtb 6. Kokc. Moarotoeka npob aAns ucnbITaHuin

ISO 13909-8:2001 Hard coal and coke —Mechanical sampling —Part 8 Methods of testing for bias (KameH-
HbIN Yronb U KoKC. MexaHudyeckuii otbop npob. Yactb 8. MeToakl onpeaeneHns CucTemMaTuHeCckon NorpeLLHoOCTH)

3 TepMUHbI 1 onpeaeneHus

B HacToqLwem cTangapTe NpUMEHEHbI TEPMUHBI M onpeaeneHuna no 1ISO 13909-1.

4 O0wWwme NONoXxeHUs

Mpu cocTtaBneHun cxembl ONPoBOBaHMA ANS AOCTMXKEHUSA Tpebyemoli NPeLM3MOHHOCTU pe3ynbTaToB
HeoOX0AUMbl YpaBHEHUSI, NOKa3bIBAIOLLME CBSA3b MEXAY XapaKkTepucTMKaMu onpeeneHHOro Tonnuea U xa-
pakTepucTMkamMu onpoboBaHKUsA C ONpPeaeneHHoNn NPeUmM3MoHHOCTBIO. OCHOBHBLIMU (hakTopamu, KOTOpbIe Npu
9TOM CreayeT yunTbiBaThb, ABMATCA U3MEHYMBOCTb MEPBUYHBIX TOYEYHbIX NPOO, NOrPELLHOCTU NOATOTOBKM
U UCMbITAHUS NPOO, KOMMYECTBO TOYEYHbIX U OOLLMX NPOO, NPEACTaBUTENbHBIX ANA NapTuu, U Macca npoo.
OTW ypaBHEHWS, KaK AN HENPEPbLIBHOTO, Tak M NePUOAMYECKOr0 onpoboBaHusA, NPUBEAEHLI B pasaene 5.
MeToabl OLEHKM NapaMeTpoB, UCMONb3YEMbIX B 3TUX YPaBHEHUSIX, ONUCaHbl B pasaene 6.

M3paHue ocpuumnanbHoe
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Mocne pa3paboTkn M yCTaHOBKU CUCTEMbI ONPoBOBaHMA AOIMKHA ObiTb NMPOBEPEHA NPELMU3UOHHOCTH,
JocturaemMas B npouecce ee paboTbl. Mpeum3noHHOCTE MOXET BbITb OnpeAeneHa no AUcnepcuu NepBUYHON
TOYeYHolt nNpobbl (V4), KONMUYecTBy ToueuYHbIX Npob n, nognapTuii u (CMOTpu pasgen 5) u no aAucnepcuu noa-
rOTOBKM W UCNbITAHNUA NPOG Vpr.

Oucnepcus ot6opa npob siensieTca hyHKUMEN N3MEHYMBOCTM NPOAYKTA, TAK YTO NPU OMHAKOBOM KO-
nuM4ecTBe TOYEYHbIX NPo6, NOANapPTUIA U OAWHAKOBBLIX MOTPELUHOCTAX MOArOTOBKU U UCTbLITAHUS Npob Tou-
HOCTb MOXET OKa3aTbCs PA3NMYHON, €CNN TONNIMBA UMEIOT Pa3NIMYHYIO M3MEHUYMBOCTb NPOAYKTA.

B 3aBMCUMOCTM OT CTENEHMU KOPPENALMUU NOCNEA0BATENBHbIX NPOO U UCMONbL3YEMOr0 METOAA OLIEHKU
Ancnepeun ToYEeYHbIX NPob Takas oueHka MOXET AaTb 3HAYUTENbHOE NPeyBEeNUYEHNEe YUCNOBOTO 3HAYEHUS
NPELM3NOHHOCTU (TO €CTb NMOKA3aTb, YTO OHA 3HAYUTENIBHO XYXKE, YEM ECTb HA CaAMOM J€Ene).

Kpome TOro, 4ytobel pesynbraTel ObInM 4OCTATOYMHO TOMHbIMU ANs onpefenenus Vi u Ver, HYKHO noa-
rOTOBUTb U NPOAHAaNM3upoBaTh 6ONbLIOE KONMMYECTBO NapanmenbHbiX TOYeYHbIX NPoo6.

3HayeHUss UBMEHYMBOCTU, NONYYEHHBIE B BUAE AUCNEPCUN MOKasaTenein kKauyecTBa NEPBUYHBIX TOYEY-
HbIX NPo6 Ha CyLLUECTBYIOLUMX CUCTEMAX, HE ABMAOTCA abCOMIOTHEIMU U MOSTOMY HYXXHO NMPOSBNSATL OCTO-
POXXHOCTb MPU UCMONIb30BAHMM TakMX Pe3ynbTaTOB B Pas3nu4HbIX cutyauusx. BenmuuHy gucnepcum nepeuy-
HbIX TOYEYHBIX NPO6 V4 HY)KHO MOfy4aTb SKCMEPUMEHTamNbHbIM MyTEM ANS KaKAOro TOMAMBA W KaXO0ro
MecTa onpoboBaHus.

Ecnu cxema otbopa npo6 ucnonb3yeTcs Ans onpefeneHus AUCnepcum ToYeUHbIX Nnpob, ycnosus pa-
60Tbl AOMKHBI MaKCMManbHO NPUBNMXKATLCA K W3BECTHBIM UMW OXMAAEMbIM YCROBUSIM, Npeobnaaatomm
BO Bpemsi onpoboBaHusA, ANs KOTOPOro HEOGXoAMMO ONpeaenuTb AUCNEPCUI0 TOYEYHBbIX NPOD, HE3aBUCMMO
OT TOro, OCYLLECTBJISIETCA NN 3TO Ha TOW e UMM MHON cUCTeMe onpoBoBaHuUs.

OueHka hakTU4ecku AOCTUTHYTON MPELMIUOHHOCTU MOXKET ObITb MOMyyYeHa nyTem AeneHusa npob Ha
HECKOmMbKO YacTel U CPaBHEHUS NOSMYYEHHbIX Pe3ynbTaToB ANS 3TUX YacTteii. CyliecTByeT HECKONbKO METO-
[0B OCYLLECTBNEHNUSA STOrO, B 3aBUCUMOCTM OT LMK UCTLITAHMSA U NPAKTUYECKUX OTPAHUYEHUI, CBA3AHHbIX C
npoueaypamu onpo6osaHus u 06opyaoBaHneM.

Ecnu cywectByeT cucrema onpoboBaHus, TO LeNb UCMbITAHUSA COCTOMT B TOM, YTOObI MPOBEPUTDL, MO-
3BOMSAET NU 3Ta cxema (hakTUYECKM MONY4UTb HEOOXOAUMYK NMPELU3UOHHOCTbL (CMOTpu pasgen 7). Ecnu
HET, TO, BO3MOXHO, €€ creayet moamduumposaTe U NOBTOPHO NPOBEPUTL, NPOAOIHKAA 3Ty npoueaypy A0
Tex nop, noka Oyaet gocturHyta Tpebyemas npeuusnMoHHocTb. Ons aToro paspabartbiBaloT cneumanbHylo
CXeMy NpPOBEPKMN, KOTOPas MOXET 0TIMYaTbCA OT OBLLENPUHATON, HO NO3BONISIET ONPEAENUTL MEPY TOYHOCTH
00bIYHOI CXEMBbI.

Ans oBblyHbIX cxeM onpoboBaHus Haubonee NOAXOAALUMM METOAOM siBnsieTcA AyOnukaTHbI oT6op
npo6 oT nognaptuit. OgHaKO BO MHOTMX CYLLECTBYIOLUMX MEXaHWYECKMX cucTeMax onpoBoeaHus o6bvem
OTAEebHbIX KOMMOHEHTOB M UHTEpBan Mexay TOYeYHbIMM NpobGaMn HeZOCTaTOMHO BEnuku ans otbopa ao-
MONMHUTENbHbIX TOYEYHbIX NPO6. B Takmx cryvyasx aybnukaTtHble npodbl MOTYT ObiTh COCTABNEHbI U3 0O bIYHO-
ro KonmyecTsa npoob, a pe3ynbTaT OTKOPPEKTUPOBAH MO MEHbLUEMY KOJIMYECTBY TOYEYHbIX NPOG B Kaxaon
npobe (cMoTpu 7.3).

Mo>xeT BOSHUKHYTb HEOBXOAUMOCTL ONPOGOBaTh KOHKPETHYIO MAPTUIO U y3HATb NPEUMU3UOHHOCTb NO-
ny4YeHHbIX pesynbTaTos (CMOTpu pasaen 8). Toraa HyXHO paspaboTaTh cneumanbHyl0 CXemy NPOBEPKU, HO B
JaHHOM cnyyae ByaeT onpeaeneHa NpeLn3nuoHHOCTb, NOMyYeHHas No 3TOoW cxeMe AnA AaHHOW napTuun. Ans
onpeaeneHns NONPeLM3MOHHOCTH, NONYYEHHOW ANA KOHKPETHOW NapTuu, NyylluM METOAOM SBASETCA no-
BTOpPHOE onpoGoBaHue.

MeToabl nogpoBHON NPOBEPKM NOrPeLLUHOCTM MOArOTOBKU U UCMbITaHUs Npo6 onucaHbl B pasaene 9.
OTW pesynbTaThl MOTYT TakKe ObITb MCNONb30BaHbI ANA NOMYYEHWUA AaHHBIX AN YPaBHEHUI, UCNOSb3YeMbIX
B pasgene 5.

5 YpaBHeHUs ona pacuyeTa NpeLu3snOHHOCTU MO YPOBHAM BruAOWMX (hpakTopoB

5.1 O6Lme nonoxeHus

Mpeun3MoHHOCTb — 9TO CTENEHb BNIM30CTM Mexay pesynbTaTamu, NoNy4YeHHbIMU B XOA€ HEOAHOKpaT-
HOro NPOBEAEHWUA SKCMEepPUMEHTanbHOW npoueaypbl B 3apaHee OnpefdeneHHbIX YCIOBUAX, U ABNAETCA Xa-
paKTepUCTUKON UCMONBL3YEMOro MeToaa. Yem MeHbLue ChydvaiiHble NOrpeLHoCcT MeToaa, TeM TouHee Mme-
To4. OBLENPUHATBLIA UHOEKC NPELU3NOHHOCTU PaBeH YABOEHHOMY 3HAYEHWIO CTaHAAPTHOFO OTKMOHEHUS,
Nosly4YeHHOMY AN NpoBbl, M 3TOT MHAEKC TOYHOCTMU UCMONL3YETCA B aHHOM 4acTu cTaHgapTa.

Ecnu GonbLuoe KONMYecTBO napannenbHbix Npo6 j oTo6paHo OT noanapTuM TOMNUBA, NOAFOTOBIIEHO
U MPOaHanu3npoOBaHO N0 OTAENbHOCTW, NPELMU3UMOHHOCTb P OTAENbHOrO ONpeAerieHUs BbIMUCAAETCA Mo
ypaBHeHuto (1):

P= 2s=2,Vg, (1)
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rae s - CTaHAapTHOE OTKNOHEHMe, NoryYyeHHoe Ans npobbl;

Vspr - 00LLasa gucnepcus.

O6was aucnepcust Vspr B ypaBHeHuu (1) aBnseTcsa pyHKUnen aucnepcumn nepBUYHON TOYEYHOW Npo-
Obl, KONMYECTBA TOYEYHBIX NPOD M NOrPELHOCTEN, CBA3AHHBIX C NOATOTOBKOW U UCMIbITAHUEM NPOO.

n pnMedYyaHue. - KomnoHeHTamu Ancnepcuun nepBUYHbLIX TOYEHHbIX np06 ABNAKTCA AUCNepcusa BolgereHnsa
I'Ip06bl U aucnepcua, cBAsaHHaA ¢ HEOAHOPOAHOCTU Ka4yecTBa NMpoAyKTa. ,Elmcnepcvm, CBA3aHHaA C U3MEHYUBOCTbLIO
npoAyKTa 4YacTo, HO He Bcerja, okasblBaeTCA OCHOBHbIM UCTOYHUKOM AUCNEPCUN OI'IPOSOBaHI/IH.

Ana otaenbHOi Npobbl 3TO COOTHOLLEHUE BLIPAXKAETCSH ypaBHEHUEM (2):
VI

Vepr= — + Vpr @
n

rae V| - aucnepcusa nepBUYHbIX TOYEYHbIX NPOo;
V7 - AUCnepcusa NOArOTOBKM U UCTILITAHUS;
N - KONUYECTBO NEPBUYHBIX TOYEYHbIX NPOO B Npo6e.

5.2 HenpepbiBHOE onpo6oBaHue

B Tex cnyvasx, Korga pesynbTar AABASEeTCH CpeaHUM apuMeTMyeckuMm 3Ha4YeHneMm pesynbTaTtoB aHa-
nu3a npod, Nony4YeHHbIX NPU AENeHWn NapTuM Ha psag noanapTui u otbope oaHON NPOOLI M3 Kaxaoi noa-
napTuu, ypasHeHue (2) umeet BuA:

Vspr = A/ ¢ Yor )
mn m

rae m - KONIMYECTBO Pe3ynbTaToB, NOSYYEHHbIX ANS NPo6bl, ICNONL30BaHHOE ANSi NONMYYEHUs CpefHe-
ro 3Ha4YeHus.

Tak kak npoba aKkBMBaneHTHa OA4HOMY YreHy psga napannenbHbIX Npod, To coeauHue ypasHeHua (1) u
(3), nony4aem, 4To:

V.oV,
2 Ver
mn m

P=2 4)

YpaBHeHue (4) gaeT 3HavyeHue npeuusnoHHOCTM, KOTOPOE MOXHO 0XMaaTb Npu UCNONb30BaHUKU AaH-
HON CXeMbl ONPOBOBaHKUA ANA UCMbITAHUA AAHHOTO TOMMMBA, U3MEHYMBOCTL KOTOPOrO M3BECTHA UMM MOXET
ObITb Tak UNK MHade onpeaeneHa. Kpome Toro, ypaBHeHue (4) no3BOnseT co3gaTensam cxembl onpoboBaHus
onpeaenuTb KOMBUHAUMIO Ymucna To4YeYHbIX NPo6 M obmx npob, HeoOGXoaUMYIO ANA NOny4YeHUs 3aaaHHON
NPeuUnU3nOHHOCTU AN TONNMBA C U3BECTHOW MW YCTAHOBIEHHOW CTEMEHbI0 M3MEHYMBOCTU, YTO ABNAETCA
0C000 LIEHHbIM MPU PACCMOTPEHUM OTHOCUTESBbHbIX NPeUMyLLECTB NPO600TOO0POYHOr0 060pyaOBaHUA U Na-
GopaTopHbIX MPUCNOCOBNEHN, HaXOAALMXCA nog Bonpocom. OAHaKO AnA AanbHellwmx uenei Gonee
yAobOHO UCNOMNb30BaTh OAHO U3 ypaBHeHui (5) n (6) unu oba ypaBHEHUs, KOTOPbIE NomyYeHbl NyTeM Npeot-
pa3oBaHus ypaBHEHUs (4):

a4y,
" P _av ©)

PT

4V, +nV,,)
m = —_

-y ©
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MpumMmeyaHune - Pesynstarel, NonyvyeHHble ANSA TBepAbIX MUHEpanbHbLIX TOMMUB, ABUXYLLUXCA B MOTOKe,
YacTo 6yayT yKkasbiBaTb Ha MocrnefoBaTenbHY0 KOPPENsALUIo, TO €CTb HEMOCPEACTBEHHO NpUMLIKatoLLlee APYr K Apyry
TONMBO UMEET CXO/HLIA COCTaB, B TO BPEMS Kak Aaneko pacnonoXeHHOe ApYr OT Apyra TONSMBO pasfiMyHO Mo COCTaBy.
Ecnu aTo Tak, To onpefenenne NpeLyU3snoOHHOCTU pe3ynbTaTta Ans OTAENbHON Npobkl, OCHOBAHHOE Ha Aucnepcun nep-
BWUYHOIA TOYEYHOW Npobbl U AMCNEPCUN NOAFOTOBKM U UCTLITAHUSA, AacT XyAluee 3HayeHUe MpeLU3MoHHOCTU, TO eCTb
yucnoBoe 3HauyeHWe OyAeT Bhile, Yem dakTuyecku JocTurHytoe. OdpdpekT nocnepoBaTernbHOW KOPPEnsALMU MOXHO
y4ecTb Npy MCMornb3oBaHMKU Bapuorpacu4eckoro MeToga onpeaeneHus gucnepcum, NpuBeeHHOro B UHPOpMaLMOHHOM
NPUNoOXeHun A.

5.3 MNepuoaunueckoe onpod6oBaHue

Jucnepcus ToMeYHbIX NPpo6 NPeanonoXuUTENbHO ABNSAETCA NOCTOSAHHOW ANA BCeX NoAnapTWii B nap-
TUW, B TO BpeMSA Kak CpedHWe BENUYMHbI ANs nognaptumM MoryT konebartbcs. [pu ycnosuu, 4to otoupatot u
MCNbITLIBAIOT BCE NOANAPTUM, AOMOMHUTENLHOW AMCNEepCcUn He BO3HMUKAET. OQHAKO €Cn UCTLITAHMUIO U On-
poboBaHWIO NOABEPralOTCsA HE BCE moanapTuu (NPOBOAUTCS nepuoauyeckoe onpoboBaHue), Toraa B ypas-
HeHue (3) cneayeT BKIIOYUTb BENTMYMHY, KOPPEKTUPYIOLLYIO AUCTIEPCUIO NOANAPTUM, U YypaBHEHUe npeobpa-
3yeTcs cneayowmm obpasom:;

v, V
Vepr= — + —EL + (1 - 1)'Vm o
un u m

roe m - obuee KoNMYecTBO NoANapTUil;
U -4ucno onpoBoBaHHLIX NOANAPTUN;
Vi - ANCNepcua nognapTuu.

Cnaraemoe (1 - u/m) V,, nokasblBaeT, YTO, CNK 40NSA ONPOOOBaHHBLIX U UCMILITAHHBIX NOANAPTUI yBe-
nnynBaeTcs, BAMAHWE AWUCMEPCUN NOANAPTUM YMEHbLLUAETCH BMNOTb A0 NOSIHOrO UCYE3HOBEHUA B cnyvae,
Korga u =m.

AHnanor ypaBHeHusi (4) MoXeT BbITb nonyyYeH nytem obbeauHeHus ypasHenun (1) u (7); npeobpasosa-
HUEM €r0 MOXHO NONYYUTb YPABHEHUS, aHANOrM4YHble ypaBHeHUAM (5) u (6).

6 OnpeaeneHne gucnepcumn NePBUYHbLIX TOYEYHbIX NP6

6.1 Npsaimoe onpeneneHne aucnepcumn oTAeNbHbIX NEPBUYHbIX TOYEYHbIX NPO6

Mpamas oueHka AUCnepcun NEPBUYHbLIX TOYEYHbLIX MPO6 MOXET ObiTb BbIMOMHEHA N0 cxeme Aybnukat-
HOro onpoBOBaHNUSA, BKIOYAIOLLEN HECKONMbKO MEPapPXUYECKUX YPOBHEW, KOTOpas MO3BONAET OLEHWUTb, Kak
o0LyI0 AMCNEPCUIO, TaK M AMCNEepCU0 NOATOTOBKM M ucnbiTaHuAa npo6. OueHnBaeMasa aucnepcust nepeuy-
HbIX TOYEYHbIX MPOO MOXET ObITb MOMYYEeHa NyTEM BbIMMTAHUA AUCNEPCUN NOATOTOBKU M UCTILITAHUA U3 YC-
TaHOBMNEHHOW paHee oOwen agucnepcun. CuctemaTuyeckm oToupaloT pag nepBuYHbIX TOHYEYHbIX NPO0 u nu-
60 genAar ux Ha e vactu, nMbo roToBAT Tak, YTOObLI AyOnukaTHble NpoObl OTOMpPanNuCL Ha NEpPBOW CTaauu
pasgeneHunsa. Kaxgas yacte nOAroTaBNMBaAETCA U UCMLITLIBAETCA ANS ONpeAerieHns HY>XKHOW XapakTepucTu-
KW, UCMOMb3YA TE e MeToAbl, KOTopble ByayT UCNONb30BaHbLI B NOBCeAHEBHON paboTe. CpeaHee 3HaYeHue
NBYX Pe3ynbTatoB U pasHuly Mexay ABYyMs pe3ynbTataMmy pacCiHMTbLIBAIOT ANS KaXXA0W napbl.

PekomeHnayetca otoupatb He MeHee 50 ToveuHbIX Npob, pacnpeaeneHHbIX N0 BCEW NapTUM Unu aaxe
Nno HeCKOSIbKUM NapTUAM OAHOrO TUNa Tonnuea.

MeToauka 3aknio4aeTca B CneayloLwem:

a) Bbluucnsaior gucnepeuio NoAroToBKM U UCNbITAHUA NPo0, Vpr:

Ver = 24 @)
PT 2“,, )

rae d - pasHOCTb MEXAY YneHaMu napsl;
n, - 4ncno nap.
0) BuluuCnAIOT AUCNEPCUIO NEPBUYHBIX TOHEYHBIX NPOG, Vi

1
Z x2 _ n_(zx)z
. v Yo ©)

Vi
(n, —1) 2
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rge X - cpeaHee 3HadYeHue ABYX M3MepeHMin Ana KaXxaon To4e4HON Npoobl.
AnNbTepHATUBHLIM METOAOM OnpeAeneHnsa AMCNepcun NepBUYHLIX TOUEYHbLIX Npob V; ABnseTca cne-

AyIoWmin;

DZ
Vi= —z;h - Yo (10)

2

rae D - pa3Hnua mexay cpeaHMMM 3Ha4YeHMSIMU NoCneaoBaTeNbHbIX Nap;

h - yncno nocneaosaTtenbHbIX Nap.

3TOT MeToA NO3BONSAET U3bexaTb 3aBbILLEHHOTO 3Ha4YeHUA aucnepcun onpoboBaHus Toraa, Koraa cy-
wiecTesyeT nocnefosartenpHas koppensiuusa (cmotpu Mpumeyvanuwe B 5.2), HO MOXET ObiTb MCMONbL30OBaH
TONbLKO B TOM CRny4ae, Koraa uHTepsan oTbopa nepBUYHbIX TOYEYHbIX NPO0 NPeBbLILLAET UnNKu NpUbNU3uTEnNL-
HO paBeH MHTepBany 0TOOpa NePBUYHLIX TOYEYHbIX NPOG, KOTOPLIN UCMONb3yeTCA B NOBCEAHEBHONW paboTe
BHEAPEHHOMN CXeMbl ONPOGoBaHUS.

HauGonee crtporoin obpaboTkoi nocneaoBaTenbHON KOPpensiuuu SABNSETCS UCNONb3OBaHWE Bapuo-
rpacpmyeckoro MeToaa, NPUBEAEHHOTO B NpUNoxkeHun A. B HeM yuuTbIBaIOTCA Kak NocrefoBaTenbHas Kop-
pensuus, Tak u BAMAHWME UHTEepBana mexay onpobosaHuem npob, usberas, Takum o6pa3om, CrMLLKOM Bbli-
COKOro 3Ha4YeHus gucnepcum onpobOBaHMA M YUCHA NEPBUYHLIX TOYEYHbIX NPO6, 0OYCNOBMEHHLIX STUMU
hakTopamu.

6.2 OnpegeneHue ¢ UICNOJNIb3OBaHUEM YCTAaHOBIIEHHOM NPEeLI3NOHHOCTHU

Aucnepcus NepBUYHbBIX TOYEYHBIX NPO6 MOXET ObITb paccuMTaHa Ha OCHOBE YCTAHOBMEHHOW npeLyu-
3UOHHOCTU, NONYYEHHON NpW MCNONb30BaHWM MeToAa AyOnMKATHOro onpo6oBaHUA, ONMMCAHHOIO B 7.2, UMK
napannenbHoro onpo6oBaHus, ONMMCaHHOMO B MyHKTE 8, Npu nomowm ypaBHeHus1 (11), KOTOpoe BbiBEAEHO
nyTeM npeobpas3oBaHusl BENUYMH B ypaBHeHUN (4)

mnP?
vi= 7 nVpr )

3T0 3HAYEHME MOXHO UCMONb30BAaTh ANA KOPPEKTUPOBKM CXEMbI ONPOBOBaHMSI B Cry4ae HE0OX0AUMOCTH.

7 MeToabl onpeaeneHns NPeLU3NOHHOCTHU

7.1 O6wme NosnoXeHus

[ins BCEX METOAOB, MPUMBEAEHHBIX B 9TOM pasaene, NPUMEHSIIOT CreAyIoLWmne CUMBOSIbI U ONpeaeneHus:

N, - KONNYECTBO TOYEYHbIX NPO6 B NOANAPTUM ANS OOLIYHOR CXEMbI;

m, - KONIMYECTBO NOANapTUi B NapTUM AN 0ObIYHOM CXEMDI;

P, - Tpebyemasi NpeunsnoHHOCTb AN O6bIYHON CXEMBI;

Py - Hauxyawas aonycruMas npeum3noHHOCTb (HamBbicLLee abCoNOTHOE 3HAYEHUE).

Bo Bcex cnyvasx AomkHbI GbiTb MCNONBL30BaHbI TE€ e MeTOoAbl NOArOTOBKU NPO6, 4TO U ANA 06LIYHOM
CXEeMbl.

7.2 JyonukaTHbIN OTOOP NPO6 ¢ yABOEHHbIM KONIMYECTBOM TOYEYHbIX Npos

M3 kaxxgon nognapTum oTOMPAIOT yABOEHHOE KONMYECTBO TOYMEYHbIX NPO6 (21,) n 00beaUHAIOT UX Kak
AyonukatHble NnpoGbl (CMOTPU PUCYHOK 1), KaXKaan U3 KOTOPbIX COAEPXMUT 7, ToYeYHbIX Npo6. MNpu Heo6xo-
AUMOCTHU NMPOLIECC NOBTOPAIOT HA HECKONbKUX NAPTUAX OAHOTO U TOTO e TOMNMUBa A0 TeX NOp, NOKa He Ha-
OGepyT He MeHee aecATn nap AyonukaTHbIX NPooG.

BobiGupaiot napameTp TONNUBA, Noanexawmi aHanuay, Hanpumep, 305IbHOCTb (Ha CyX0€ COCTOSIHME)
ans yrns unu Mukym-ungekc Mg AnA kokca. 3aTem pacCyMThIBaIOT CTAaHAAPTHOE OTKAOHEHUE ANSA UCNbITbI-
BaeMOro napameTpa B AybnukartHoix npo6ax, ucnonb3ya ypasHeHue (12):

2

d2
2n

p

S=

(12)

rae d - pasHoCTb Mexay AyGnukaTHeiMu npobamu;

Ny, - KONMYECTBO Nap uccneayeMbix ay6nukaTHeix npob.

TunuuHble pe3ynbTarthbl ANA 30MbHOCTY YA NpuBeAeHbl B Tabnuue 1.

Konuuectso nap n, cocrasnset 10. Takum o6pasom, gucnepcus 30MbLHOCTU paBHa:
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a cTaHjapTHOE OTK/IOHEHME:
s=V0,139 =0,373

CnepoBaTtenbHO, NPELM3NOHHOCTL Pe3ynbTaToB A/sl OTAENbHOW NoanapTUM COCTaBUT:
P=2s =2 0,373 =0,75%.
MpeunsnoHHOCTL, NoyYeHHas A/si cpefHei 30/bHOCTM 06bIYHON NapTuK, onNpo6OBAHHON Kak m mog-

28
napTuii, coctaenaet —= . Hanpuwmep, ecnn T = 10, Torga:
Vm

240,373
=0,236 %.

VTo

31 3HayYeHnsa P 6bln paccymTaHbl C UCNOJIb30BaHWEM TOYEYHOW OLEHKN CTaHAapTHOro OTK/IOHEHUS U
npeacTaBNAlT Hanbonee BepoOATHOE 3HAYEHNE NPeLn3NOHHOCTH.

Ecnn ana ctaHfapTHOro OTK/IOHEHUA MPUMEHAETCHA OueHKa WHTepBana Co CTeneHbl A0CTOBEepHOCTU
95 %, TO NPeunsMTOHHOCTb HaxXoA4UTCS B Npefenax aToro uHTepsana Mexay BepxHeil U HWXHel rpaHuuamu.
3TV rpaHulbl paccyYnTbIBAOT MO TOYEYHOW OLlEeHKe MPEeLM3NOHHOCTU C MCMOoJIb30BaHNeM koathduumeHTos,
3aBUCALLMX OT YMcna cTeneHen cso6oabl A8 CTaHAAPTHOrO OTKNOHEHUS (CMOTpuW Tabnauuy 2).

mToyeyHas npobal-

ToyeyHasn npoba)—/ v-

Ay6nukaTtHaa npob6a A]
TouyeyHas npobal—

|~T8oanapTus TodyeuHas npob_ -
ToueyHas npoba(-
/ o —
ToueyHas npo6a)—
Knioy
rr o~ ToueyHas npo6a no 06bI4HON Cxeme

JononHnTensHasa ToyeyHas npo6a ONA CXeMbl MPOBEPKU TOYHOCTH

PucyHok 1. Mpumep nnaHa gy6aMkaTtHOro onpo6osaHus
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Tabnuua 1. PesynbTaThbl Ay6nukaTHoro onpo6oeanus, A%, %

Mapbl Npo6 Oy6nukaTtHble 3Ha4YeHus, % PasHuua mexay gybnukatamu
A 5 (A-B)=d a°
1 11,1 10,5 0,6 0,36
2 12,4 11,9 0,5 0,25
3 12,2 12,5 0,3 0,09
4 10,6 10,3 0,3 0,09
5 11,6 12,5 0,9 0,81
6 11,8 12,0 0,2 0,04
7 11,8 12,2 0,4 0,16
8 10,8 10,0 0,8 0,64
9 7.9 8,2 0,3 0,09
10 10,8 10,3 0,5 0,25
Bcero 2,78
T a6 nwuua2KoadhduumeHTbl, MCNonb3yemble ANs pacyeTa MHTEPBanoB NPELM3NOHHOCTU
f-yncno HabnaeHUn 5 6 7 8 9 10 15 20 25 50
HWXHsA rpanuua 062 | 064 | 066 [ 068 | 069 | 0,70 | 0,74 | 0,77 | 0,78 | 0,84
BepxHss rpaHuua 245 | 220 | 204 | 192 | 183 | 1,75 | 155 | 1,44 | 1,38 | 1,24

MpuMeyaHme— KoadduLmeHTsl B TabnuLe 2 MorydeHsl 4715 OLEHOK S°, paccHUTaHHbIX N0 KBagpaTy cped-
Hell PasHOCTM N Nap onpefeneHuit. Tak kak B JaHHOM Clyyae HET orpaHiueHnii, s°, kak u o ,ByneT UMeTb n cTeneHeil
cBobobl.

3HaueHuss B TaBnuLe 2 NomyyYeHbl U3 COOTHOLLIEHUS:

ns’ , ns’
<s’<

2 2
X n,0.025 X 1,0,975

B Ttabnuue 2 npuBeaeHbl 3HAYEHUA ANs w}n/;(z , KOTOpbIE HY>XKHO YMHOXMTb Ha S ANS NOMy4YeHUs

[OBEPUTENBLHLIX NPEAENoB.

Hanpumep, B onucaHHOM BbiLLE MPUMEPE ANA napTuu, coctoawen u3 10 nognaptun:

BepxHas rpaHuua = 1,75-0,236 = 0,41 %

HwxHsas rpanuya = 0,70:0,236 = 0,17 %, rae MHOXUTENN HaxoauM u3 Tabnuubl 2 npu £= n, = 10. Uc-
TUHHAasA TOYHOCTb Haxoautcsa mexay 0,17 % u 0,41 % Co CTeneHblo AOCTOBEPHOCTU 95 %.

7.3 OTO60p Ay6nuKaTHbIX NPO6 Npu 06bIuHOM paboTe

Ecnu ycnosusi paboTel HE NO3BOMNAOT 0TOMpPAThL N0 2 N, TOYEYHbIX NPO6 U3 Kaxaon obbIMHON noanap-
TUU UMU HYXXKHO OMNPEAENUTL NPELU3IUOHHOCTL NP 0ObIMHOM ONPOGOBAHUU, TO, NPU YCIOBUM XPAHEHUA BCEX
TOYEYHbIX NP0 OTAENBLHO, ANA ONpeAeneHUs TOYHOCTU NOCTYNAIoT cneayowmm o6pasom.

OT6upaioT 06bIMHOE KONMMYECTBO NP6 N, U3 KaXXAOW NOoANapTUM U 00BLEAUHAIOT MX B AybnukaTHbie
npo6bl MO Ny/2 TOMEYHbIX NPO6 B KaXA0N (CMOTPU PUCYHOK 2). Mpu HEOGXOAUMMOCTU NOBTOPSIIOT 3TOT Npo-
LecC 4N HECKONMbKUX NapTUi OAQHOTO M TOTO >Xe TOMnMBa A0 NOMyYEeHUs, Mo KpaiiHeh Mepe, AeCATU nap
AybnukaTHbix Npo6. B 3TOM crniyyae TOYHOCTb, MONyYEHHAA NO MeToauke 7.2, ByaeT nonyyeHa ana ny/2 To-
YeyHbIX Npo6. Pasfenus aTo 3HaYEHNe TOUHOCTU Ha V2, NONYYAIOT 3HAYEHNE NPELM3NOHHOCTH ANA NPo6 oT
noanapTuit, coaepaLmx N, TOYEUHbIX Npoo.
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ToueyHas npoba
————— [ToueuHas npoba

ToyeuHaa npoba

-[ToueuHas npoba

[ybnukaTHas npoba A
--— [TouyeuHas npoba

- [TouyeyHas npoba— <
Mognaptusa

TouyeyHas npoba

—Ay6nukatHasa npoba b
TouyeuHas npoba

ToueyHas npoba-F—

TouyeyHas npoba
TouyeyHas npoba)—

-[ToueuHas npoba)—

PucyHok 2. Mpumep nnaHa ay6imkaTHOro onpo6oBaHusi 6e3 oT6opa AONOMHUTENbHbIX TOYEUHbIX NPO6

7.4 MeTopfbl, anbTepHaTUBHble Ay6aMKaTHOMY onpo6oBaHuI0

Ha HekoTopbIx yyacTkax ycnosus paboTbl cuctembl oT60pa npob6 He No3BONAKT cobupaTb Ayb6aukat-
Hble NPo6bl C YBEPEHHOCTbI B TOM, YTO HE MPOUCXOAMUT 3aCOpPEHUA NPob6bl MaTepuasioM CMEXHbIX NepBuY-
HbIX TOYEeYHbIX NPo6. B Takux cnyyaax NPpUMEHSAT gpyrue meTtoabl. Hanpumep, ucnonb3yT meton [pab-
6ca, NpuBeAEHHbIN AN nHopMaun B NpUaoXeHun b.

JTOT MeTof BkYaeT cbop Tpex nNpob OT KaxAblX, kak MuHumym, 30 nognapTtuii Tonnmea. OfHY npo-
6y oTbupatoT No 0b6bI4YHOW cxeme onpoboBaHMSA, a ABE B3aMMHO He3aBUCHMMble CUCTEMHblE NMPOb6bLI cobupatT
C OCTaHOBJIEHHO OCHOBHOW TONMMBONOAAKLWEN NEeHTbl KOHBeliepa yepe3 npeaBapuTenbHO 3afaHHble WH-
TepBanbl (BPEMEHU WM Macchl).

7.5 MNMpouepypa perynuposaHnda nNpeLumn3noHHOCTH

Ecnn Tpebyemblii ypoBeHb NpeuusMoHHOCTM PO AN AaHHON napTuM HaxXOAUTCA MEeXAY HWKHUM U
BEPXHUM YPOBHAMM, paccyMTaHHbIMW MO M. 7.2, 3HA4YUT, Tpebyemas NpPeunsnoHHOCTb AOCTUrHyTa. OfHako,
€C/ MHTepBas AOCTOBEPHOCTM HACTO/IbKO LIMPOK, YTO BKAOYaeT Kak PO, Tak n Pw, TO ncnoiTaHne cumtaeTcs
HeybeauTeNbHbIM K cnefyeT NONYYUTb HOBble AaHHble. 3TU AONOMHUTENbHbIE pes3ynbTaTbl AO/MKHbI ObITbh
06beAUHEeHbl C UCXOAHbIMWU AAHHLIMW W pacyeT AO/DKeH 6bITb caenaH Ana obwero konuvyecTsa Aybnukat-
HbIX Mpo6.

MpuMeyaHune. - BITOM cnyyae [OBEPUTENbHbIA MHTEPBaN A8 TOYHOCTU ONPO6OBaHMUSA CyXaeTcs, Tak Kak
uncno creneHein ceobogpbl ana Hee (f) ysenuumsaetcs.

STOT npouecc MOXeT NPOAO0IKaTLCA A0 TexX Nop, noka S, He OKaXeTcs Bbllle BEPXHEro 40BEpUTESb-
Horo npegena wnanm PO oKaXeTcs MeHblUe HUXHEro A0BEepuUTENbHOro npegena. B nocnegHem criydae MoxeT
BO3HUKHYTb HEO6XOAUMOCTL B PEFY/IMPOBAHUN.

MpumeuyaHune — Ecnm nonyyeHHass NPeLM3NOHHOCTb OT/IMHAETCA OT Xenaemoi, To cnefyeT NPOBECTU aHa-
M3 cToMMmocCTW/LLenecoobpasHoCcT nepes, BHECEHVWEM Nbbix MoaucMKaLmMiA B cMCcTeMY U nporpamMmMy onpo6oBaHust u
Kakux Obl TO HU 6bIN0 N3MEHEHWI, NOTOMY YTO MOXET oKa3aTbCsl, 4YTO NMOBTOPHOE WCMbITAHWE He CTOMT CPeAcTB, 3aTpa-
UYMBAEMbIX HA BHECEHWE W3MEHEHWIA.

8
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Mepen BHECEHMEM U3MEHEHUI B CxeMy ONpPo6oBaHMsi HE06X0AMMO NPOBEPUT NOTPELUHOCTb NOATOTOB-
KM U MCNbITAHUSA, UCNONB3YA NPOLEAYPLI, ONUCAHHLIE B pasaene 9.

Mocne 3Toro MOXHO ByaeT yCTaHOBUTbL, HAAO NN BHOCUTL U3MEHEHUSI B NPOLIECC

onpo6oBaHMs UNKU NOArOTOBKM NPOG, UCNOSb3YA YpaBHEHUS!, NPMBEAEHHbIE B 5.2.

Ecnu peweHo paspaboTarb HOBYIO CxeMy ONpo6GoBaHusi, TO NEPBLIM LLATOM SIBIISIETCS pacyeT agucnep-
CMU NEePBUYHON TOYEYHON NPoOGbl. AnA 3T0ro MoxeT ObiTh UCNONb30BaHO ypaBHeHue (13), KOTOpoe nony4ye-
HO nyTem npeobpa3soBaHuA ypaBHeHUs (4) C NOACTAHOBKOM N, BMECTO I;

mn P’
Vi= s NoVer (13)

rae P - namepeHHasa TOYHOCTb, NONYYEHHAA NPU UCTILITAHWU U He paBHas Py;

Vet - MCX0AHOE 3HaYeHne nNubo 3Ha4YeHue, onpeaerneHHoe MeTogamm, onucaHHbIMKU B pasaene 9.

Mcnonb3ya HOBOE 3HAYEHUE AUCNIEPCUN NEPBUYHBLIX TOYEUHBIX NPOG, MOXKHO COCTaBUTh HOBYIO CXEMY,
cneaya npy 3ToM MeToAukam, onuMcaHHbIM B ctaHaaptax ISO 13909-2, ISO 13909-3 unu ISO 13909-5, B
3aBUCUMOCTH OT TOr0, oNpPoOYyeTCA Yronb UMM KOKC, C ABWXKYLLIMXCA NOTOKOB UITM U3 CTALMOHAPHBIX NapTUA.

Koraa HoBas cxema 3anyLueHa, BHOBb NPOBEPSIOT NPELM3MOHHOCTb, OTOPOCUB NpeablayLume pe3ynbTaThl,
1 NPOAOIMKAIOT AENCTBOBATL TakMM 06pa3om, NoKa NPELM3UOHHOCTb HE OKAXKETCS Y 0BNETBOPUTENBHOM.

C 3T10ro BpeMeHu HeT HeoBX0AUMOCTU NPOBEPSITL NPELU3UOHHOCTbL AN KaXA0M NapTuM, HO NeEpUoau-
yeckue NpoBepkn NPOBOAUTL cneayeTt. Hanpumep, MOXXHO NpOBEpSATb OAHY NOAMAPTMIO U3 MATU, UMK, anb-
TEpPHATUBHO, AECATb NOCNeaoBaTeNbHbIX NOANAPTUM NPU UCNONb30BAaHUWM MEeToAA 7.2, UNU UX IKBUBANEHT
npu ucnons3oBaHuun metoaa 7.3.

Koraa coGpaHbl fecaTte nap pe3ynbTaToB, OHU A0IDKHbI BbiTh NPOAHANU3UPOBAHbI, KAK ONUCaHO B 7.2,
He npuHuUMasn B pacyeT ntobble apyrne npobbl, He 0TOOpaHHbIE Kak AyOnuKaTHbIe.

8 PacueT NpelUU3INOHHOCTU

8.1 MoBTOpsieMoe onpo6oBaHue

Bbibupalor napameTp, KOTOPbIN HY>XHO aHanM3MpoBaTh, HANPUMEp, 30fTbHOCTb Ha CyX0e COCTOSIHME, U
paspabaTtbiBaloT cxemy onpoboBaHusA ¢ Tpebyemon NpeunMsnoHHOCTU B cOOTBETCTBMM ¢ ISO 13909-2, ISO
13909-3 unu I1ISO 13909-5 B 3aBUCMMOCTU OT TOrO, ONPOBYETCA Yrofib UMK KOKC, U3  ABWXYLUMXCA NOTOKOB
UM U3 CTaUMOHaPHbIX NAPTUNA.

BmecTo TOro, 4tobbl coctaBnaTb NPoby W3 Kaxpgoi noanapTuu, HYXKHO 0O6bLEAUHUTb BCE TOYEYHbIE
npobbl N X M B BUAE NOBTOPsieMbIX Npo6. KonnyecTeo NOBTOPAEMbIX NPO6 j AOMKHO BbiTh HE MEHbLUE, YEM
KONUYECTBO NOANapTUIA, M, UCNOMbL3OBAHHOE B pacyeTax (CMOTPU COOTBETCTBYIOLLYIO YacTb 1ISO 13909), u
He MeHbLe 10.

Ecnu ectb aecsatb Takux npod u KOHTelHepbl MapkupoBaHbl A, B, C, D...J, Torga nocneaoBaTenbHbIe
TO4YeuHble Npobbl nonagyT B KOHTENHEPLI cneaywowumM obpasom: A, B,C, D, E,F,G,H,I,J,A, B, C,D...

Hwxe npuBeaeH TUNUYHLIA pacyeT Asl YIS C MCNONb30BaHUEM Pe3ynbTaToB, NPUBEAEHHbIX B Tabnuue 3.

T abnwuuy a3 Pesynbrarel onpoboBaHMsA NapTUK yrns

[y6nukaTHas npoba 30nbHOCTb NPobLl A, % (A%

A 15,3 234,09
B 17,1 292,41
C 16,5 272,25
D 17,2 295,84
E 15,8 249,64
F 16,4 268,96
G 15,7 246,49
H 16,3 265,69
| 18,0 324,00
J 16,7 278,89

Bcero 165,0 2728,26

Konuuectso npo6 j = 10.
CpeaHuii pedynbtat paseH 165/10 = 16,5 %.
3HayeHne CTaHaapTHOro OTKIIOHEHNUA AN NPo6bi:
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zx-Ee

(n-1)

= 0,800

HauGonee BeposTHOE 3HAYEHWE TOMHOCTU, NONYYEHHOE ANSA NAPTUK

28

P==, (14)
i

TO €CTb:
2-0,800

P= =0,506 %

V10

Mcnonb3ya Tabnuuy 2, HaxoauM, 4TO dakTUYECKas NPeunU3UOHHOCTb HAXOAUTCS B Npeaenax mexay
0,35 % u 0,89 % co creneHblo AocTOBEPHOCTU 95 %. OaHaKo cneayeT NOMHUTL, UTO nNpoueaypa, AaHHas B
3TOM NOAMYHKTE, UMEET TeHAEHLUMIO 3aBbILLATbL AUCMEPCUIO B TOW Mepe, B KOTOPOW OHA BKIIOYAET KOMMO-
HEHTbI gUCNepCcUmn NOATOTOBKU U aHanu3a npoo.

8.2 OObIyHaA cxema onpoboBaHUA

Ecnu HeoGxoaumo paspabotaTb 00bl4HYI0 CxeMy onpo60oBaHUA, OCHOBAHHYIO HA pe3ynbTaTtax npoue-
4ypbl, onMcaHHouW B 8.1, 3HAa4YeHUe MONYYEHHON TOYHOCTH, KONUYECTBO TOYEYHbIX NPo6 B 06Lei npoGe u
KONMMYeCTBO MOBTOpSIEMbIX NPO6 NOACTABNAIOT B ypaBHeHue (13) Ansa onpeaeneHus 3HaveHwus gucnepcuu
TOYEYHOI NpoObl. 3aTEM MOXHO MPUAEPXMBATLCA Npoueayp, onucanHbix B ISO 13909-2,  ISO 13909-3
unu 1ISO 13909-5, COOTBETCTBEHHO, ANs CO3aaHUsi OObLIMHON CxeMbl ONpoBoBaHMUA.

9 MeToabl NPOBEPKU NOrPeLIHOCTEN NOArOTOBKM U UCNbITaHUA NPO6

9.1 O6wue nonoxeHus

MeToabl faHHOro pasaena, npeAHa3HaYeHHbIE AN NPOBEPKU MPELM3NOHHOCTU NOATOTOBKM U UCNbITA-
HWA NPo6, NO3BOMAIOT OLEHUTb BEMUYMHY CryvaliHbIX NOrPELUHOCTENR, BO3HUKAIOLMX HA Pa3NUYHbIX CTagusax
npouecca. MorpewHocTn BblpaXkeHbl B hopMe ancnepcuu. Ytobbl yoeanTbCs, YTO He BHOCUTCA cucteMaTu-
yeckas NOrpeLlHoCTb B pesynbTare 3arpsa3HeHus unu noTepb Npu NOAroToBKe Npod, TPeOyloTCA OTAENbHbLIE
ucnbitaHus (cmotpu 1SO 13909-8).

Kak onucano B ISO 13909-4, nogrotoeka npobbl yrnsa AnA o0wero aHanu3a 00bI4HO BINOMHAETCA Kak
MWUHUMYM B ABE CTafUM, KaXK4asa U3 KOTOPLIX, B CBOKO OYepelb, COCTOUT U3 YMEHBbLUEHUS pasMepa YacTul,
BO3MOXXHOIO CMELUMBaHWUA U AENEHUA Npobbl Ha ABE 4acTu, OfHA M3 KOTOPbIX COXpPaHSAETCsl, a agpyras oT-
GpacbiBaeTcs. Bce norpeLllHOCTV BO3HMKAIOT B X0Ae AeneHus, oTbopa okoHYaTenbHON npobbl Maccoi 11 u
MakcuMManbHbIM pasMepoM Yactuy 212 MKM, a Takke B XoA4e aHanusa. HanGonee BaxHbIMU dhakTopamu siB-
NATCA pacnpejeneHne yactuy no pasmepam B npobax nepes AeneHWeM U Macchl, ocTaBLUMecs nocne
AeneHus.

MoaroTtoBka Npo6 Kokca OBbLIMHO COCTOMUT M3 MEHbLLUErO KONMWYecTBa CTaAWN, HO OCHOBHOW MpUHUMN
NPOBEPKN NOTPELLHOCTEN OCTAETCA TAKMM Xe.

Ons yno6cTBa, 0CTaBLUAACA YacTb 9TOro paszena kacaetcs TONbKO 30MbHOCTUM yrns. Ecnu aucnepcus
YAOBNETBOPUTENBHA ANA 301IbHOCTH, 9TO, Kak NpaBuso, 03HA4YaeT, YTO OHA YAOBMETBOPUTENbHA W ANS ApY-
TMX XapakTepuCTUK TEXHUYECKOTO U 3MTEMEHTHOr0 aHanu3oB 3a MCKIIOYEHUEM MOTPELUHOCTEN, BO3MOXKHbIX
npu onpeaeneHnn BNaxHOCTU U TEMMOTBOPHOCTM, KOTOPbIE AOIMKHbI ObITb MPOBEPEHSLI. MNP XXenaHun MoXx-
HO MPOBEPUTbL BCE XapaKkTEPUCTUKU.

OnucaHbl METOALI NPOBEPKU OBLLMX MOrpeLLHOCTEel NMOATOTOBKM M UCMbITAHMS NpoB6, a Takke norpeLu-
HOCTEN, BO3HUKAIOLLMX HA OTAESbHbIX CTaanaX.

3Tu mMeToabl usHavanbHo GbinK paspaboTaHbl ANst PyYHOW HE UHTErPUPOBAHHON (He 0ObeAUHEHHOIA)
MEXaHW3UPOBAHHON NOATOTOBKM. EcnuM HekoTopas MoAroToBKa MPOBOAUTCS B paMKax WHTErpuMpoBaHHON
(oOGbeanHeHHOI) cuctemsl 0TGOPa/NOAroToBKM NPOG, ONpeAenuTb NOrPELUHOCTU AN OTAENbHLIX KOMMOHEH-
TOB NPaKTUYECKN HEBO3MOXHO, 3@ UCKMIOYEHUEM UCKYCCTBEHHbIX CMOCOOOB, TakKUX Kak NOBTOpHAasi nogava
OTKIMOHEHHbIX NOTOKOB B CUCTEMY, YTO abCOMIOTHO HE SBNSETCA NPeACcTaBUTENbHbIM AN HOPManbHbIX one-
pauuii. CnegoBarernbHO, 3HaYEHUS AUCNEPCUIA UHTETPUPOBAHHbLIX CTaAUA NOATOTOBKM MOrYT ObiTb 00bEeau-
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HEHbl C AMCnepcuen NEPBMYHBIX TOYEYHbIX NPo0, 8 U3MEpPEHa MOXET ObiTb TOMBKO CymMMa Aucnepcuii nep-
BUYHbIX TOYEYHbIX MPO6 M UHTErPUPOBAHHBLIX CTAAUN NOATOTOBKU.

9.2 KOHTpONbHOE 3HaYeHue gucnepcumn NOAroToBKW U aHanusa npo6

9.2.1 O6uMe NoroXeHus

O6wasa aucnepcus, BHOCUMAasA NOArOTOBKOW U uCnbITaHMeM (aHanu3om) Ver onpeaensieTcsl B COOTBET-
CTBUU C NPOLIEAYPOM, ONUCAHHO B 9.3, U CpaBHUBAETCA C NPEABAPUTENbHO YCTAHOBNEHHbLIM KOHTPOMbHbLIM

(0]
3HayeHnem V. . 31O KOHTPOSIbHOE 3HauYeHWe 0BbIUHO 334aeTCsl MEHBLLMM, YEM BENUYUHA AUCTIEPCUMN, BHO-

CUMOW NOArOTOBKOW NPOObLI.
OTAenbHble NOrPeLHOCTU onepauMi AeneHus OnpeaensiTcs HenocpeacTBeHHO. OHU MoryT ObiTh
onpeaerneHbl N0 OTHOLLEHUIO K KOHTPOJNIbHOMY 3HAYEHUIO UM Kak Aons obLwien aucnepcuu.

[MTpunmedyaHune— B kayecTBe opueHTUPa MOXHO NPUHATBL, YTO AUCNEPCUS, BHOCUMAA OAHOI cTaguel aene-
HUS, 06bI4YHO BABOE Borblue AUcnepcun, BHOCMMOIA Npoueaypol caMoro aHanusa; Tak, HanpuMmep, Ans npouecca Tpex-

. 0
CTyNeH4YaTol NOArOTOBKM U UCMBITAHUA CYMMapHOe 3HadeHue VPT DOMXKHO 6bITb pa3geneHo B COOTHOLIEHUM 2:2:1,
YTOBbI MOSYYUTb KOHTPOSBHYIO AUCNEPCUIO KaXA0W U3 ABYX CTaaui AeNeHUs U AUCnepeunio aHanuaa.

KoHTponbHas Aucnepcust 3akniovMTeNbHOW ctaguu (Camoro aHanu3sa) mMoxeT ObliTb onpeaeneHa us
MEeTOAMKN BbIMOSTHEHWA aHanum3a:

2
r
vi= (15)

10]
rae V. - KOHTPONIbHOE 3Ha4YeHne Aucnepcun aHanusa npobei;

r - npegen cxogMmMocT MeToaa aHanu3a.

MorpelwHoCTH AenerHns Npu onpeaeneHnn BRaXKHOCTU MOryT ObiTb 60nNbLMMK, YEM NPU ONpeaeneHnn
30NbHOCTH, YTO CBA3AHO C HEOOXOAMMOCTLIO U3beratb GonbLIEro  YUcna PyvHbIX Onepauui, KOTopble MOo-
ryT NPUBECTU K NOSABIIEHWIO CUCTEMATUYECKOW NOrpewHOCTU. OAHAKO Takue NOrpeLHOCTU (AeneHnst) MOXHO
cyMTaTb AOMNYCTUMbIMU, €CAKU AOCTaTOMHO BbiCOKasA obLas NpeuusmoHHOCTb ByaeT nonyyeHa nytem obec-
NeYEeHUs1 MEHbLUMX AUCMEPCUIA MEePBUYHBIX TOYEYHbIX NPOO, YTO OOLIMHO UMEET MECTO Npu onpeaeneHun
BMa>KHOCTH.

9.2.2 ABTOHOMHas1 (BHeECUCTEMHAs) NOAroTOoBKaA (Yepe3 HeKOTopoe BpeMA nocne oTtoopa)

MeToAbl NOAroTOBKM NPo6, pekomeHaoBaHHbIE AnA yrnA B 1ISO 13909-4 u ucnonb3yowme TOYHO ycTa-
HOBJIIEHHbIE MAaCChl, AOMKHbI 06ecnevnBaTb AN 30/IbHOCTU YINA AUCNEPCUIO NOATOTOBKM U UCNbITAHUA Npo6
0,2 n meHee. nA MHOTUX YrMen MOXHO AOCTMYbL eLle MeHbLUEN AUCNEepPcun, 0COBEHHO NPU MCNONbL30BaHUU
MEeXaHW4YEeCKUX AenuTernen, Kotopele oTOMpaioT HaMHOro Bonblue npod, Yem MUHUMAanNbLHO aonycTtumoe. To
K€ UMeeT MeCTO U Ansi MeTOAO0B NOArOTOBKU KOKCA, onucaHHbIX B 1ISO 13909-6. MoaTomy, N0 BOIMOXHOCTH,
[AOIMKHO ObITb YCTAHOBNEHO Gonee TOYHOE KOHTPOSbHOE 3HAYEHUE Ha OCHOBE ONbITa NOATrOTOBKU NOAOOHOIO
yrnsa ¢ ucnonbL3oBaHneM nogo6Horo 06opyaoBaHus.

MeHbLUMe NorpeLHocT NOArOTOBKM AaAYT BO3MOXHOCTb COKPaTUTb YMCnO Npob, KoTopble Heobxoau-
MO oTO6paTh U UCMbITATD.

Xyawuin pesynbTtaT Ana gucnepcun oTaensHoW craaun aenenus (ans yrns 0,08) gomkeH paccmarpu-
BaTbCS, KAK MaKCUMYM, KOTOPbIN MOXET ObITb YNy4LLEH NPWU MCNONb30BAHUN MEXAHUYECKOTO AeNeHUs.

9.2.3 NMoaroroBKka B MOMEHT OTGOpa Npoo

B Tex cnyyasx, KOrga HEKOTOPbIE 9N1eMeHTbl NOATOTOBKM NPo6 BbLIMOMHAOTCA B CUCTEME, COCTaBMAIO-
Len O4HO Lenoe C NepBuYHbIM NPo600TOOPHUKOM, Hanbonee BEpPOATHO, YTO BO3HMKAIOLUME MOrPeLUHOCTH
OyayT CcBfi3aHbl C AUCNEPCUEN NEPBUYHOI TOYEYHO Npobbl V4. B Takux cnydasx cneayeT oxuaatb, YTo Be-
nuumHa Vpr OyaeT MeHblue, Yem Morna Obl ObiTh NMPWM aBTOHOMHOW MOArOTOBKE (YE€pe3 HEKOTOpOe BpeMs
nocne otbopa).

PekomeHayeTCs YCTaHOBUTL pearnbHOe KOHTPOSIbHOe 3Ha4YeHne, OCHOBaAHHOE Ha NpeablayLleM OnbITe.
OpHako B Ka4yecTBe XyALLEro KOHTPOSbHOrO 3HAYEHUS CnegyeT UCNonb3oBaTh XyALUYIO AUCNEPCUIO ANA Ka-
XKOOW CTagun AeneHus Nc COOTBETCTBYIOLLYIO AUCNEPCUto aHanu3a (cmoTpu 9.2.1).

9.3 MNMpoBepka npoueaypbl B LESIOM

MepBbIi War COCTOUT B NMPOBEPKE TOro, YTO NOSIHAA AUCNEPCUs MOATOTOBKA U UCNbITAHUA HE NPEBbI-

LIAeT KOHTPOMbHOrO 3HaJYeHusi VST (cmoTpu 9.2). MeToa MO3BONSAET MPOBEPUTbL, ABMAETCA NU pasnuyue

MEXZY NOMYYEHHLIM WU KOHTPOSbHbBIM 3HAYEHUSAMM CTATUCTUYECKM 3HAYNMBIM.
370 ocyLecTBNSAETCA NyTeM oT6opa AyGnNMKaTHLIX NPOS Npu NepsoM aeneHun npo6el; X Nocre aToro
oOpabaTbiBaloT OTAENBHO (Apyr OT Apyra), YToGkl MOMYYNTEL ABE NPOBbl ANA UCMLITAHWA (CMOTPU PUCYHOK
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3). 3T ABe nNpobbl 06ecneynBaloT OTCYTCTBME CUCTEMATMYECKON MOrpeLlHOCTY MpY OLEeHKe AUCnepcumn nog-
roTOBKM ¥ aHanu3a npo6. TakuMm cnocob6om nonyvarT AecAaTb nap Npob Ans MUCMbITaHUS.

Mpo6bl aHanM3nMpylT (UCNbITLIBAKOT), AN KaXA0W napbl Haxo4AT abCOMOTHYH BeEIMYMHY PasHOCTU
pe3ynbLTaTtoB aHa/M3a W ee CpPefHIo BenuuuHy ansa scex nap. Ecnu cpepgHsas abconoTHasa BennyuMHa pas-
HOCTW ANS [ecATn nap pesynbTaToB pasHa Yy, To 0,8862y gomkHo nexatb mexagy 0,7 aly ;) wn 1,75-AV°T

(cmoTpu Tabnuyy 2).

Kntou

V3MenbunTh 40 yKasaHHOW KPYMHOCTH
(L-HOMWHanNbHbIV BepXHWIA pasmep nocsie NepBoro M3MesibUYeHUs )

Pe3nenuTb 0 yKa3aHHON macchbl
(Y-3HaueHue 13 Tabnuubl 3)

Puc. 3 NMonHoe ncnbiTaHne NoAroToBKM Npo6

MpumeyvaHune. - KoachguumeHnt 0,8862 nosyyeH nepexofom OT CpegHero 3HayeHMs pasHOCTU pes3y/ibTaToB B
nape K CTaH4apTHOMY OTK/IOHEHWIO eAMHUYHOIo pesysbraTta.

Mpy ycnoBuUmW, UTO CTaHAaPTHbIE OTKIOHEHUS ABYX NOCNef0BaTe bHbIX PAA0B N0 A4eCATh AYGNNKATHLIX
npo6 nonajalT MexXAy 3TUMKU BEPXHUM U HWKHUM npegenamu, MOXHO cuuTaTb, 4TO npouedypa yAoBse-
TBOpUTE/IbHA.

Ecnu cTaHaapTHoe OTK/IOHeHWe MeHblue 0,7 g/V,?, , 3HAa4YUT, AMCNEePCUst HU3Kas U HUKAKNX Peryimpo-
BOK He TpeGyeTcsl, Tak Kak BCEraa XenaTe/lbHO UMeTb Kak MOXHO MeHbluee 3HauYeHune aucnepcum.

Ecnn ctaHpgapTHoe OTK/IOHeHWe 6Gonble, yem 1,75-Jv”A. , gucnepcus  CAMWIKOM BefiMKa W Macchl,

oCTaloLMecss Ha pasfIMuHbIX CTaAusX npouecca NoAroToBKM Npo6, BEPOATHO, HefocTaTouHbl. MoaToMy Auc-
nepcuto NorpeLlHoCTei, BO3HMKAIOLLY Ha Kaxaol ctagun, cneayeT onpeAennTb, kKak onucaHo B 9.4, UTo6bl
MOXHO 6b110 MPeANPUHATL Mepbl MO YNYULWEHUIO NpoLeaypbl, ecan 3To Heo6Xxo4MMO.

12
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9.4 MpoBepka cTagui NO OTAENILHOCTU

9.4.1 O6uwmMe nonoxeHus

OGbIYHO UCMONB3YIOTCA ABE NPOLEAYPSLI:

a) npoueaypa 1 (cmoTpu 9.4.2), ecnu aHanM3 HegOPOron NO OTHOLUEHUIO K CTOMMOCTU ONpPOOOBaHUS;

0) npoueaypa 2 (cmoTpu 9.4.3), KOTOpas YyTb MEHEe TOYHA, HO nNpeaycMaTpUBaeT MeHbLUee KoSnye-
CTBO aHamnu3oB.

Mcnonb3ysa npuembl 13 n.n. 9.4.2.2 n 9.4.2.3, kak NnpaBuo, MOXHO UCCneaoBaTh CXEMbI, Coaepxaluue
Bbonee AByx CTagui AeneHus.

Hanpumep, norpeLHocT, BO3HUKAKOLLME B CXEME NOArOTOBKM, COCTOALUEH W3 Tpex crtagui, Moryt
GbITb NoApasaeneHsl creayowmm 00pasom:

a) norpeLuHocTu npu otbope Y kr u3 X kr = gucnepcus Vi;

6) norpeLuHocTu npu ot6ope 60 r u3 Y kr = aucnepcus Va;

C) aHanMTUYeCcKne NOrpeLlHOCTH, KOTOPbIE BKIIOYAIOT NOrpeLlHOCTL 0Topa 1 r M3 eMKOCTU € TONNU-
BOM, U3MeNbYeHHbIM A0 212 MKM, = aucnepcus Vr.

O6Gwasn aucnepcus npoueaypsl, V, BolpaXxkaeTcs ypaBHeHuem (16):

V=V, +V,+ Vs (16)

Ecnu aybnukatHele npobbl BbIAENAIOT HA OAHOW M3 NPOMEXYTOYHBIX CTaAWMM, TO obLasa gucnepcus
aTux npo6 G6yaeT npeacTaBnsATbL COBON CyMMY MOrPELUHOCTEN Ha 9TOW M Bonee no3gHux cragusax, Hanpu-
Mep, ecnu B npoueaype, COCTOALLEN U3 Tpex CTaguii, gyGnukatHele npobel 0TOGPaHbI HA BTOPOI CTaauu, TO
aucnepcust oyonukatHbix npo6 pasHa V, + Vr.

YT00bl pasrpaHnynTbL COCTaBMAOLNE AUCNEpCUn, Heobxoaumo oTbmpaTtb AybGnukaTHbIe NPoObl Ha Ka-
XKOOW CTaguu, paccynTbiBaTh OOLLYIO AUCMEPCUIO HA KaXKAOW CTaguu M 3aTeM BblAENATb MHAMBUAYAMbHbIE
3HaYeHWsa gucnepcun CcTaguii, cuutas B oBpaTHOM mopsake OT CTaguu aHanusa.

Takue e npoueaypbl MOXHO NPUMEHSATL ANA ONPEeAeNieHUs NOTPeLIHOCTEN Ha PasnUyHbIX CTaausix
npyu ycTaHOBKE HOBOrO KOMMMekca o6opyaoBaHWA MM Npu BBEAEHWM HOBOrO BMAa npoueaypbl. Ocoboe
BHUMaHWE HeoBX0AMMO yAEenUTb UHTEPNpeTaLumn pe3ynbTaToB, 0COGEHHO Npu onpeaeneHnn NorpeLLHoCTen
Ha KaXkaoun CTaauun AENEHUs.

9.4.2 NMpoueaypa 1

Mpu paspaboTke ncnonb3oBaHbl AaHHble P.C. ToMmnuHcoHa [1].

9.4.2.1 MeToguMka nogroToBKM NPo6 (HaYMHaA CO cTaguu AeneHus)

Ha nepson cragun genexHusa otbupatot ase npobbl (A n B, cMOTpU pucyHoOK 4), kaxkaas maccomn Y kr,
Kak onucaHo B 9.5, a octaTok marepuana BbibpackiBaioT. Mpoby B noarotaBnuBaoT 00bLIMHLIM CNOCOOOM,
nosiy4as UCnbITbiBAaEMYIO NPOBy Ans obLyero aHanumsa.

M3 npo6bl A Ha BTOPOW cTaamum geneHusi npobbl, kak onucaHo B 9.5, otbupaiot gse npobbl 4nA obLero
aHanu3a no 60 r kaxxgas.

3T Tpu ucnbiTbiraemble Npobbl (4Be u3 A, ogHa u3 b) 06o3Hauum Ay, A, u B. [ina HUX B ycnosusix no-
BTOPAEMOCTU OMNpefensaemM Kakow-nubo nokasaTenb KauecTBa, Hanpumep, 30NbHOCTb.

Tak nogrotaBnuBaioT, NO KpanHEN Mepe, AeCATb NPO0 U NOMyYaloT CTONLKO ke (B AaHHOM cnyyae 10)
cepuii o 6 pe3ynbTaToB B KAXAOW.

9.4.2.2 PacueT gucnepcuu no otTAesibHbIM CTaAuAM

Ducnepcun ay6nukatHbix Npo6 OTAENbHLIX CTaAMI NOATOTOBKU, TO €CTb 1-01 cTagum V,, 2-oi ctaguu
Vy n TpeTben craguu V,, paccunTbiBaloT 3 obLero ypasHeHus (17):

2
2.4 ; an

2np

rae d - pasHOCTb MEXAY pesynbTaTamn aHanm3sa napbl 4yGnmkaTHbIX npoo;
Np - KONIMYECTBO Nap Ay6GnuUKaTHLIX NPOG.

13
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Kntoy
CMOTpKM pUCYHOK 3

Puc. 4 letanbHaa nposepka nogrotoeku npob. Mpouegypa 1
Ay6nukaTHble Npobbl, 0TOGPaHHble OT KaXkAoW M3 3TUX AecATVM npob, aHanusvpyloT. MonyyarT no

LWECTb pPe3y/bTaToB onpegenexHnsa ans Kaxaoi npobbl (He Ay6nvkaTHoi), 0603HaYaeMbix cumBosiamu ot (1)
o (6):

© O

a) Ans kaxpoi napbl Ay6/mMKaTHbIX NPO6 paccyMTbIBAOT PasHOCTb MEXAy pesynbTataMu aHanmsa X.
Paccuutaem

6) Ana kaxaol npobbl A paccumTbiBaloT pasHOCTb y Mexay Ai n A2, TO ecTb:

P)+(2) (3)+(4)
Yy 2 2

[ns Bcex npob A paccuutaem:

_2>2
W=

B) NS kaxgol napbl Npo6 A 1 b paccunTaemM pasHuly z mexay npo6amu, To ecTb:

14
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,= D+D+B)+@)  ()+(6)
4 2

Ons Bcex npo6 paccunTaem:

2
Vz:Zz -

20

9.4.2.3 PacueT COBOKYNHOW AUCNEPCUUN HA KAXOO0N CTaaum

PaccunTbiBalOT AUCNEPCUIO, BHOCUMYIO Ha Kaxaow ctagum Vi, Vo u Vi HayuHas ¢ TpeTben craguun
(coBCTBEHHO aHanM3a), yunTblBas Npu 9TOM, YTO HA BTOPOW W MepBoOli cTaausax AybnukaTHble pesynbTaThbl
ABNAIOTCA CPEAHUM apudPMETUYECKUM HECKOMNbKUX pe3ynbTaToB onpeaenieHus M ux obwas aucnepcus
BKNOYaeT B cebsa gucnepcuio nocneayoLwmx craaun.

a) 3-a cragusa

Tak Kak OHa He BKIIOYAET HUKAKUX APYrMX NOrPELUHOCTEN, TO

Ve = Vi

b) 2-a cragua

Tak kak CpaBHMBaeEMbIe pe3ynbTaTbl ABNAIOTCA CPEAHMMU ABYX aHANU30B,

COCTaBnawLLasa TpeTbe cTagum pasHa Vqi/2.

V,
Vy=Vo+ —L
CnepoBaTenbHo,

Vx
V2 = Vy - —

2

c) 1-s cTagus
Ona npobbl A, pe3ynbTaThl ABMAAIOTCS CPEAHUM apuPMETUUECKMM YeTbipex aHanu3os, NMO3TOMy CO-
CTaBnsoLLan TpeTbel cTagumn pasHa Vr/4. Ha BTopoii ctagum y4acTByloT ABe nNpoObl, MOITOMY COCTaBMsIO-
Lasi BTOPON ctaguu pasHa Vo/2.
ALY
4

Ons npoGbl B pesynbTaTthl ABNAIOTCA CpeaHUM apudMeTM4eckum AByX aHanu3oB, No3TOMy AUCNEpPCHs
TpeTben cTaauu pasHa V/1/2. YdyactByeT TONbKO ogHa npoba, noaToMy AUCNEpCUNa BTOPOI CTaanm paBsHa V.

V.
JOucnepeus ons npoBul A pasHa Vi + 72 +

\%
Lucnepcusa ana npo6bl b paBha V; + V, + TT

YcpeaHssa 3nHaveHun aucnepcuu asyx npood (A u B), nonyyaem (A + B)/2, T0 ecrtb:
V, V. V.

V,+2+—r+4+V,+V,+-1)
Vz= 2 4 2 2 =V1+3%+3%=V1+3%.
Otcioaga
V= VZ-SE.
4

Tak KaK B 9TUX pacyeTax UCMOMb30BAHO OFPAHUYEHHOE YKUCMO Pe3ynbTaToB, MOrpPeLHOCTb pacyeTa
napameTpoB CPaBHUTENbHO OOMbLUAA U OAMH M3 HUX MOXET 0KasaTbCA OoTpuuartenbHbIM. B 3TOM cnyyae
npeanonaraeM, 4Yto B AEWCTBUTENBHOCTU COOTBETCTBYIOLLMI NapaMeTp (AUCNepcusi) paBeH Hynio.

9.4.3 Npoueaypa 2

9.4.3.1 MeToauka noaroToBKU NPo6 (HAYMHaAA CO cTaaum OeneHusn)

Ecnu CTOMMOCTb aHanu3a COCTaBNSAET 3HAUUTENbHYIO YaCTb CTOUMOCTM BCETO ONpoBGOBaHUS, MOXHO

paccMmoTpeTb BTOPYIO npoueaypy, KOTopas HEMHOrO MEHee TOYHA, HO NpeaycMaTpUBaeT MeHbLLee Konu4e-
CTBO aHanu3oB. MeToa nokasaH Ha puc. 5.
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Knioy
CMOTpU pUCyHOK 3

Puc. 5 - letanbHasa npoBepka noarotoskn npo6. MNpoueaypa 2.

Mpoueaypa Takas xe, kak onncaHo B 9.4.2.1, 3a UCK/IKOYEHNEM TOTO, YTO M3 NPObbLI AT OTOUPAIOT U aHau-
3UpyloT ABe AybnmkaTHble Npo6bl. MMoArotaBaAMBaloT AeCcATb NPo6 U NOMyYaloT AecATb cepuii pe3ynbTaTos.

9.4.3.2 PacueT gucnepcuun, BO3HUKaLWeNn Ha OTAENbHbIX CTaanax

PaccunTtaem gucnepcumn no ctagusamM cregyowmym obpasom,

a) Paccuntaem pasHoCTb X Mexay Ay6nmnkaTHbIMW aHannsamu, TO ecTb:

x= (1) — (2).

[Janee, paccuntaem:

6) PaccunTaem pasHOCTb Yy Mex/Ay pesynbTaTtaMmy aHanvsa npo6 Ad u A2, To ecTb:

OO

Janee, Halgem:

Y=

_1y
H= 20

B) PaccumTtaem z - pasHuyy mexay npobamu A n b, To ecTb:

OO,

2= e -(4)
2
Haiigem Tenepb:
yy
= A
20

9.4.3.3 PacyeT KyMynATUBHOI (COBOKYMHOW) ANCNEPCUM HA KaXLOW cTaaun
PaccunTbiBaem KymynaTuBHble (COBOKYMHbIE) aucnepcun ctaguii cnegyowmm obpasom:
a) 3-9 ctagus
W = W

16
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6) 2-s1 cTagus

Ons A, pe3ynbTaTt nony4aioT M3 ABYX aHanu3oB, NO3TOMY COCTaBnAIoLLasn TPETbEN CTagun pasHa Vq/2.

Onsi A, BbINOSHAIOT OAMH aHanu3, No3TOMy COCTaBnsAowWas TpeTben ctagun pasHa Vr. OObeuHsas
pesynbTaThl AnA npob A; 1 A, , nonyvyaem:

Vi
2 4
Tak kak Vy =V, + nVr=Vy,
TO
3Vx
V2 =V —

B) 1-5 cTagua
Ons npobbl A pe3ynbTaT SIBNAETCA CPeAHUM apudmMeTuyeckum asyx npo6, A, u A,. Moatomy cocras-
nNALMe BTOPOW M TPeTbe CTaaun paBHbI:

3V.
V,+—+
4 V, 3V;
=—2+
2 2 8
Ons npo6bl B €CTb TONLKO OAMH pe3ynbTaT, MO3TOMY COCTABISIIOLLME BTOPOI U TPETbEN CTaANIA PaBHbI:
Vo+ Vr
O6GbeanHsna aTu ABa 3Ha4eHus u gobasnas V4, nonyyaem:
V, 3V 3V,
(_2+—T)+(V2 +VT) 3(VY __X) 11V. 3V. V.
V=V, + 2 8 =V, + 4 ., =y + Y 4 X
2 4 16 4 8
CnepoBaTernbHO,
3V, V,
Vi=V,- —% - X,
4 8

9.4.4 MuTepnpetaums pesynbTaToB

CpaBHUBAIOT 3HAYEHUS AUCNEPCUM, MONyYEeHHble B COOTBETCTBUM C NpOLEAypamMu, ONUCAHHLIMU B
9.4.2 unu 9.4.3, ¢ 3apaHee onpeaenieHHbIMU KOHTPOJbHLIMU 3HAYEHUSIMU ANst KaXkAoW ctagum (cmotpu 9.2).

TpyAHO OLIEHUTb AUCMEPCUM STOTO TUNA NPaBMUILHO U, TAK KaK BbIMOSHAETCA NULb He6ONbLIOE KOMU-
YECTBO MCMbITAHUIA, KaXAas NONyYyeHHasl AUCTIEPCUA UMEET 3HAUUTENbHYIO MOrpeLuHoCcTb. Ecnu aucnepcus
ana moboii cTagum CNULLKOM BENWKA, MOXKHO YTBEPXAAaTb, YTO MOrPELLUHOCTU BENUKU, 1 HEOOX0AUMO MOMbl-
TaTbCA YMEHbLLUNUTb UX. Ho ecnu aucnepcua mana, He cneayet cuuTartb, YTO pe3ynbTartbl HACTONLKO yA0B-
NEeTBOPUTESbHbBI, YTO NMpoUeAypPa YMEHbLUEHUA MOXET He NPOBOAUTLCS.

PaccmatpuBaloT 3Ha4YeHUs], MONyYEHHbIE NO BbILLEONUCAHHOW METOAMKE, M PELUaloT, Kakue M3 HUX
CNULLKOM Benuku u TpedyioT BHMMaHuA. Kak npasuno, TpebyeT BHUMAHUA Ta CTaagus npoueaypsbl, kotopas
AaeT HauBbICLLEee 3HaveHune aucnepcumn Vi, Vo unu Vo npu Boluncnennax no 9.4.3.3.

Ecnu aucnepcusi pe3ynbTartoB aHanu3a CAULIKOM Benuka, A0SMKHO ObiTh TwarensHO obcneaoBaHo
obopyaoBaHue, 0COGEHHO NPaBUITLHOCTL NPOLEAYP CMELLMBAHUSA, COOTBETCTBUE HOPMATMBHON JOKYMEHTa-
LUK yCTPOWCTB ANS B3BELLMBAHUSA U KOHTPONA TeMnepaTyp. Takke ucnons3yemMas npoueaypa AomkHa ObiTb
TLWATEeNnbLHO NPOBEPEHA HA COOTBETCTBUE cneuudukaumsam.

Ecnu upe3amepHasi AMCNEepCUs BO3HUKAET HA CTaAuM NOArOTOBKM NPOG, A0MkHA ObITb TLATENBHO NPO-
aHanu3MpoBaHa npoueaypa NpoBEAEHUA COOTBETCTBYIOLUEH CTaauM ANSA NOATBEPKAEHUSA, YTO OHA COOT-
BETCTBYET COOTBETCTBYIOLEN YacTu ISO 13909, 1o ecTb ISO 13909-4 ana yrna unm 1ISO 13909-6 ans kokca.
B ocobeHHOCTU, HEO6XOAMMO NPOBOAUTL AHANU3 pasMepa YacTul Nocne U3MenbYeHUs.

Ecnun 3TOT aHanu3 He BbIABUT HUKAKOr0 HECOOTBETCTBMUSA, Npoueaypa AOMmkHA ObiTb YCOBEPLUEHCTBO-
BaHa MnyTeM NpPMMEHEHUs1 OQHOTO U3 crneaylowmx NpUuemMoB (MNu ux obounx):

a) n3MenbuuTb NPOdYy 10 MEHLLLETO pa3Mepa YacTulpbl;

6) octaBuTh 60nbLUYIO Maccy Npo6bl ANA cneaylowen ctagun.

Mocne aToro NOBTOPSAIOT 00LUee ucnbiTaHue, onucaHHoe B 9.3, 4ToObl onpeaenuTb ABNSETCA NU Te-
nepb npoueaypa B LIENOM yI0BNETBOPUTENBHOW. Ecnn HeT, AomkHa ObiTb MOBTOPEHA AeTanbHas NpoBepka
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KaXgon craaum, onucaHHasa B 9.4. 3TOT LMK UCNbITAHUWA cneayeT nNpoaorpkaTb, Npu HeoBxoaumocTH, no
Tex nop, noka cpegHee apuMETUYECKOE AECATU Pa3sHOCTEN Mexay pesynbTatamu Ana nap AyGnukaTHbIx

npo6 He okaxeTca mexay 0,70 VI?T n1,75 VI?T ANA ABYX nocneaoBaTenbHbiX CEPUNn U3 AecsaTu npob.

HdetanbHoe ucnbiTaHUe, ONMcaHHOE B 9.4, HE HY)KHO MOBTOPATb Cpa3sy NOCne BHECEHUS] U3MEHEHWUIA,
Tak Kak 9Ta npoueaypa cnoxHa. Kpome T10ro, u3-3a BO3MOXXHOCTM MOTPELLHOCTU, YNTOMSHYTON Bbille, TPYAHO
cKasarb, NPeAcCTaBIIAeT N MeHbllee 3Ha4YeHue ANna AUCMEepPCUN OTAENbHOW CTagun CYLLECTBEHHOE YIyy-
weHue unu Het. Moatomy, nyywie NpoBepuUTh NPOUEAYPY UCTLITAHUS B LIeNOM, YToObl BUAETb, YAOBNETBO-
pUTENbHBI MU NOCNEA0BATENbHBIE CEPUM U3 AECATH NPOO.

9.5 Mpoueaypa nosiyyeHns ABYX Npo6 HA KaXXAoN cTaaumn

9.5.1 C nomouybto xenobda

BbINMONHAKT CMELUMBaHWE C UCTMONb30BaHWEM xenoba oObiuHbIM 00pa3om, 3aTeM NOCTynailoT 06bliy-
HbIM CNOCOOOM ANs nonydeHnsa Npodbl A.

CobupaloT BeCb 0CTaTOK M NOBTOPSIIOT BCIO NpoLeaypy Ana nonyyeHust BTopoi npobel B. MNMpobbl A u B
He J0MKHbI ObITb NONyYeHbl U3 NOMIOBUHOK OT MEPBOro AeneHus.

9.5.2 C noMOLIbI0 MEXAHMYECKOTo AenUTenA npoob

3TO MOXHO cAenaTb ABYMSA NyTAMU:

a) yCTaHaBnMMUBAlT Aenutens npob Takum 06pas3om, YToObI MOXHO Obino 0OAHOBPEMEHHO OTOGpaTh B fBa
KOHTelHepa ABe Npodbl HEOOX0AUMONM MACChI; NOcne 0T6opa aTHX NPOO OCTanbLHOM MaTepuan oTopachIBaloT.

0) ecrnu KOHCTPYKUMS AENUTENd No3BonsieT oToupatb OAHOBPEMEHHO TOMbKO OAHY npoby, oTbupaior
0A4HY Npoby COOTBETCTBYIOLLIE MACChl, 3aTeM BO3BPAaLLAIOT OCTABLUMIACA MaTepuan B agenurens U oToupaior
BTOPYIO NPOOy TaKOW k& MacChl.

9.6 MNpumep

PelueHo npoBepuTb Ha yCTaHOBKE MpoLeaypy NOAroTOBKM NPOO yrna ¢ 30MbHOCTbLIO NPUGNU3UTENBHO
25 % ¢ Heo6XxoAMMON MPeuU3MOHHOCTLI0 onNpo6oBaHMA 2 %. YCTAHOBMEHO, YTO ANS AOCTWKEHUsI Takow

NPeLM3NOHHOCTU HEOBX0AMMO, YTOOEI B NpoGe Gbino 15 ToveuHbix NPob. BbiNo peLleHo, YTO KOHTPONbHOE
3Ha4YeHne A8 NOMHON NOrpeLuHoCTU NOArOTOBKM U UCMbITAHUA V;’T AOIDKHO ObITb paBHO 0,2 (cmoTpu 9.2).

Onpo6oBaHue nMpoBOAUNOCH OObIMHBIM CMOCOGOM M AecCATb nocrnegoBaTenbHbiX Npob obpabartbiBa-
NUCb, KaKk OnNucaHo B 9.3, Tak YTo And Kaxaoi npoObl Obina nonyyeHa napa pe3ynbtatoB. Takum obpasom,
ObInNK NONyYeHsb! AeCATb Nap AybnukaTHbIX UCNbITEIBAEMbIX NP6 M onpeaeneHa ux 30MbHOCTb, %.

lNony4yeHHble 3HaYEHUs1 CBEAEHbI B NEPBbIX ABYX CTONOUAX Tabnuupbl 4.

[l punmMedaHKne. - 3Ha4YeHusA 30MBHOCTH BO BCEX Ta6n|/|qax AaHbl B NpoLeHTax Ha Cyxoe COCTOAHUE.

Bbina paccuntaHa abCcoMOTHAsA BEMUYMHA PA3HOCTU MEXAY pe3ynbTaTtaMu Kaxaon napbl U NONy4YeHo
ee cpefHee 3HayYeHue (cMoTpu Tabn. 4).

CraHpapTHOe OTKMOHeHWe BHYTpu nap Obino 0,71. XOTs 9TO He MpeBbIAaeT BEepPXHEeN rpaHuLbl
1,75 VI?T (To ectb, 0,78), Tem He MeHee, Aucnepcusi, BHOCUMAs NOArOTOBKOMW, Obina BbICOKA U NOITOMY

6bln NpoBeAEH IKCMEPUMEHT, Kak ONMCaHO B 9.4.2, UTOOblI MOXHO ObiNO OLIEHUTb AUCNEPCUIO NOTPELLHO-
CTel, BO3HMKAIOLMX HA KAXKAO0N CTaauu.

T abnwuuya4 — lNonHaa nposepka NOrpeLUHOCTEN NOArOTOBKU Npo6

Ne npo6 Mpoba A Mpo6a b Pa3sHocTb
|A-B]

1 25,7 25,0 0,7
2 243 25,1 0,8
3 25,6 25,0 0,6
4 28,1 271 1,0
5 27,8 28,7 0,9
6 251 25,8 0,7
7 25,6 248 0,8
8 244 25,2 0,8
9 27,8 271 0,7
10 26,3 27,3 1,0

Bcero 8,0

CpegHee 3HavyeHue 0,80

OueHKa CTaHAAaPTHOIO OTKIIOHEHNSA BHYTPU nap 0,71

Mony4eHHble pe3ynbTaThl CBEAEHbI B Tabnuuy 5.
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Tabnwnuab JeransHag npoBepKa NOrPELLUHOCTEN NOATOTOBKM NPo6

Mpoba A Ao b
1 2 3 4 5 6
1 26,8 26,6 26,1 26,6 253 25,2
2 26,5 26,6 26,5 26,5 254 25,5
3 254 25,3 254 253 252 253
4 28,8 28,5 28,7 28,6 28,3 28,2
5 29,4 30,1 301 29,8 28,7 28,7
6 25,7 253 25,7 25,7 25,2 253
7 245 24,4 24,3 24 4 246 247
8 26,1 25,9 26,6 26,3 257 25,8
9 23,1 23,2 23,5 23,3 231 231
10 31,5 31,6 30,8 30,9 30,8 30,9

3HaueHust pasHocTel x mexay npobamu A4, A, u b ceeaeHbl B Tabnuuy 6. Mo HUM Bbina paccuntaHa
sz (cmoTtpu 9.4.2.2a). MoaobHbIM e 00pa3om, pasHOCTU y (CcMOTpu 9.4.2.2 6) mexay CpeaHUMMu pe-

synbTaramm Obinm ceeaeHsl B Tabnuuy 7 n No HUM Obina paccuutaHa Zy2 ; pasHocTtu z (cmMoTpn 9.4.2.2.B)

ObInn cBeAeHbl B TAabnuuy 8 1 nNo HUM paccynTaHa Zzz .

Tabnuuyab PacyeTt 3Ha4YeHUi X Ana npuMmepa

Mpoba Aq Ao 5

-2 G)-¢4 (5)-(6)
1 0,2 0,5 0,1
2 -0,1 0,0 -0,1
3 0,1 0,1 -0,1
4 0,3 0,1 0,1
5 -0,7 0,3 0,0
6 0.4 0,0 -0,1
7 0,1 -0,1 -0,1
8 0,2 0,3 -0,1
9 -0,1 0,2 0,0
10 -0,1 -0,1 -0,1

D x* =146
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T a6 nwuua 7 Pacyer 3Ha4YeHuit y ans npumepa

Mpoba Ad Az A1 -A
M) +(Q2) (3)+(4) Y
2 2
1 26,70 26,35 0,35
2 26,55 26,50 0,05
3 25,35 25,35 0,00
4 28,65 28,65 0,00
5 29,75 29,95 -0,20
6 25,50 25,70 -0,20
7 24,45 24,35 0,10
8 26,00 26,45 -0,45
9 23,15 23,40 -0,25
10 31,55 30,85 0,70
Zyz =0,97
T ab nwuu a8 Pacyer 3Ha4YeHUn z Ans npumepa
Mpoba A B A-B
MH+2)+B)+#) (5)+(6)
4 2

1 26,52 25,25 1,27

2 26,52 25,45 1,07

3 25,35 25,25 0,10

4 28,65 28,25 0,40

5 29,85 28,70 1,15

6 25,60 25,25 0,35

7 24,40 2465 -0,25

8 26,23 25,75 0,48

9 23,28 23,10 0,18

10 31,20 30,85 0,35

D.z? =4,8206

MpuBoanm nony4veHHble 3HaveHnsa V,, Vyu Vs
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OueHkn anga V¢, Vo n V4 (cMoTpu 9.4.1) okaszanuce cnegyrowmmm (OKpYrieHo):

Vi =V, =0,02433 = 0,02.

V.=V, -0,50V,=0,03634 = 0,04.

Vi=V,-0,75V, =0,20466 = 0,20.

Takum obpas3om, U3 OLEHOK AUCMNEPCUN, BHOCUMOMN HA KaxaoW cTaauu noaroToBKM npobbl, Hanbornb-
wen aengaetca V; . CnegoBatenbHO, NOrPELLHOCTH, BO3HUKAKOLLME HA MEPBOW CTaguu geneHus, TpebyioT

JanbHeliero uccneaosadua. NocnegHee ObINo BLIMOMHEHO AHANOMMYHO OMUCAHHOMY BhILLE ANSA BCEN
npoueaypbl U 31€Cb HE NPUBOAUTCS.
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Mpunoxexnune A
(cnpaBovHoe)

MeToa Bapuorpamm ans onpeaeneHua aucnepcum

A.1 O6lMe NnonoXeHnsa

MeToa OUEHKM AUCNepcun NEPBUYHON TOYEYHOMN NPOOGLI, ONUCAHHLIN B 6.2, HE YYUTHLIBAET BO3MOX-
HOCTb KOPPENAUUN MeXAy NoCneaoBaTeNbHbIMU TOYEYHLIMU NPOBaMK, YTO MOXKET NPUBECTU NPU pacyeTax K
GonbLUEMY KONMYECTBY TO4EYHbIX NPO0, YeM HeoBX0AUMO ANSA NONyYEeHUA AaHHOW TOYHOCTU ONPOBOBAHMS.

B kauecTBe anbTEpHATMBHOIO METOAA AN ONpeAeneHUsa KONUMYECTBa NEPBUYHBLIX TOUEYHbIX Npo6, He-
06Xx0AUMOro AnA AOCTWXKEHUSA 3a4aHHOT0 YPOBHSA NPEUWU3MOHHOCTU, MOXHO MCMONb30BaTb METOJ Bapuo-
rpaMmm.

Bapuorpamma — 310 rpadouk BO3BEAEHHOM B KBagpaT cpeaHen pa3HOCTU AaHHOro nokasatens kaye-
CTBa TOYEYHbIX NPob, TO eCTb AMCNepCcUs AAHHOTO NOKasaTensa KadecTBa NOCNeAHUX, Kak (PyHKUMA OT WH-
TepBana mexay npobamu. MiHTepsan (paccrosiHue) mMexay coceaHuMu TOYeYHbiMM npobamu Ha3biBaeTcs
3anasgbiBaHve 1, mexay nocnefoBaTernbHbIMA HEYETHLIMU (MNUM NOCNEAOBATENbHLIMUA YETHBIMMW) TOYEYHbI-
MK npoGamMu Ha3biBaeTCs 3anasgbiBaHne 2 U T.4. 3TO NOKa3aHO Ha pucyHke A.1.

)(iﬂ Xioz ’\li~3 XI +b
A

3anasabiBaHye
1(k=1)

e

3anasgbiBaHue
“2(k=2)

1
1 1

3anasspizatue
3(k=3)

PucyHok A.1 - Fpadhuyeckoe npeactaBneHne 3reMeHTOB, UCNONb3yeMbIX AN pacyeTa aKCnepMMeHTanbHON
aucnepcum Ve(K).

3anasgbiBaHMe MOXeT OblTb NpeACTaBNEeHO Kak MHTepBarn BpeMeHu npu onpoboBaHMM Ha OCHOBE
BPEMEHW, UMK Kak MHTepBan Macchl npu onpoboBaHuK HAa OCHOBE Macchl. [laHHble nony4alot nytem cbopa n
TOYEYHbIX NPO6 M3 NoANapPTUM U aHanMU3a KaXKaoi TOYeYHOI Npobbl OTAENLHO.

ToueyHble Npo6bl AOMKHBI ObiTh 0OTOOPaHbLI C MHTEPBANOM NPUMEPHO BABOE MEHbLUMM, YEM UHTEpPBAn
onpoboBaHusA, paccyMTaHHbIi No ypasHeHuio (11) B 5.2.2 unu no ypasHenuio (12) B 5.3.2 u3 ISO 13909-
2:2001, npuyeM KONUYECTBO TOYEYUHbLIX MPOO pacCYUTLIBAIOT, UCMONb3ysa ypaBHeHue (3) B 4.4.5.2 n3 ISO
13909-2, unu NPMHUMAIOT €ro TakMM, kakoe 0BbIYHO MCMONbL3YIOT NpU ONPO6OBaHUU HEM3BECTHOIO TOMMUBA.
3Ha4veHune gucnepcumn V (k) npu 3anasgbiBaHum k pacCUMTLIBAIOT MO YPaBHEHMIO A.1:

(e =)’

V(K) = ZT, A1)
k

i=1

rae X, - pesynbtat aHanusa ans ToueYHOoM npobbl i;

X+ — PE3YNbTaT aHanu3a anst To4eYHou npoo.l i + k;

Nk - KONMYeCTBO nNap TOYEYHbIX NPOD, pa3aeneHHbIX 3anasabiBaHUEM K.

OBwuin BUA Bapuorpammbl nokasaH Ha pucyHke A.2. Otpe3ok Vi , oTcekaemblii el0 Ha ocu opauHaT
(npu k=0), ABnsAeTca (B nepBOM NPUOMMXKEHUM) AUCNEPCUEN AAHHOTO (M3y4aeMoro) nokasaTens Kkadecrea
TOYeYHbIX NpPo6. Opyroii KOMNOHEHT AUCNEPCUM SIBNSIETCA BPEMEHHBIM KOMMOHEHTOM, KOTOPLI BO3pacTaeT
C 3anasfblBaHMEM U MOXET JOCTUTHYTb MAaKCUMyMa.

Oucnepcus V(k), paccuutaHHas no ypaBHeHuto (A.1), BKIIOYAET Kak AUCNEPCUIO NOATOTOBKU U UCTIbI-
TaHua npob Vpr, KOTOpas ABMAETCS MOCTOSAHHOW, TAK U AUCMEPCUIO NOKasaTensa kadecrea npobbl. 3Tn aea
KOMMOHEHTA TaKXKe SABMSOTCA YaCTbio CIy4ailHOro KOMNOHEHTa aucnepcun Vg ; 4Tobbl NONY4UTL AUCNEPCULO
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0MNpo60BaHNs, HYXHO BHOCWUTbL monpasky (cMoTpu A.3). 3HauyeHne VPJ MOXeT BbiTb MOJlyYEHO NyTEM BblAe-
neHns AByx Ay6/mMKaTHbIX NPO6 M3 KaxAol TOYEeYHOl Npobbl Ha NepBOit aBTOHOMHON (BHECUCTEMHOW) cTa-
Aun JgeneHvs v 3aTem NoAroToBKU M aHanm3a obenx.

OnbIT NokasbiBaeT, YTO A/19 0ObIYHLIX MHTEPBANOB OMNPo60BaHWA BapuorpaMmMa B AvanasoHe 3Hade-
HUiAi K OT 1 40 ~ 5 MOXeT 6bITb OCTATOYHO TOYHO NPUOBAMXKEHA MPAMON NMHWeN. Ee ypaBHeHWe umeeT Buj
(A.2) i (A.3) npu oT60pe Npob Ha OCHOBE BPEMEHW WU MAacCbl, COOTBETCTBEHHO:

V(f) = VR+ BKAf , (A.2)

V(m) = VR+ BKA/n (A.3)

roe VR - criiyyaliHblii KOMNOHEHT AMCNEpPCUMN (Touka nepeceyeHnss BaprorpaMmbl C OCbi0 OpAVHaT);

B - TaHreHc yrna HaknoHa BapvorpaMmmbl K ocu abcuumcc;

Af - wuHTepBan BpemeHu mMexay oTbopamu npob (3anasgbiBaHve 1) npu onpo6oBaHWM Ha OCHOBe
BpEMEHU;

L/T) —mHTepBan macchl Mexagy oTbopamu npob (3anasgpiBaHve 1) npu onpoboBaHUM Ha OC HOBE MAaccChl.

A.2 PacyeT KOa(h(pULMEHTOB ypaBHEHNSA BapMorpaMmmbl

A.2.1 Obwme NOMOXeEHNSA

PaccuntbiBaloT 3HadyeHus pgucnepcum \/(k) Ana nepsbix 10 3anasgplBaHuii, UCMOMAb3YS YypaBHEHWe
(A.1), n cTpoAT Bapuorpammy - rpaduk 3asucumocTtun gucnepcumn V(K) ot 3anasgbiBaHus K.

OnpegensioT 3HavyeHnsa VRu B B ypaBHeHuAX (A.2) nim (A.3) cnepgyowm obpasom. Yepes Touku nu-
HelHOl yacTn BapuorpaMMbl MPOBOAAT NPAMYK IMHWIO. 3TO MOXHO CAenaTb Ha rfa3 WM paccyvTaB Ko-
3hPMLNEHTbI YypaBHEHNS NNHEHOW perpeccuu.

A.2.2 Bapuorpamma, noctpoeHHasa Ha rnas

\/R paBHO 3HauyeHuio V B TOuke, rae npsmas IMHUA nepecekaeT ocb opavHat (k=0, ocb Y). lMpasyto
rpaHuLy NMHenHol yactn BapmorpaMmmbl 0603Haunm Kyn.

IpagveHT Bapuorpammbl B paccunTbiBaloT, UCMONb3ys ypasHeHue (A.4) wam (A.5) ana onpob6osaHus
Ha OCHOBE BPEMEHW U MaccChbl, COOTBETCTBEHHO:

_ Yin) - WR (Ad)
k H,At
B _ Y(Kin) - WR (A5)

KWAT
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A.2.3 Bapuorpamma, nocTpoeHHass METO4OM JIMHEMHOW perpeccun
O6o3HauuMm y = V(k) u x = kAt unu kAm ans onpo6oBaHUS Ha OCHOBE BPEMEHU UMW MacChbl, COOTBET-

CTBEHHO.
PaccuutbiBaem B n Vi cnegytowum o6pasom:

klinzxy_zxzy
B= A6
klinzxz _(Z x)2 ( )

D12 L

lin

A.2.4 Pacuet ucnpasneHHOM (CKOPPEKTUPOBAHHOMN) AuCnepcun
[na nony4yeHus MCNpaBneHHOW AUCNepCun Ve BbIMMTAIOT ANCNEPCUIO NOAFOTOBKA U UCMLITAHUSA Npod

Vet UCxoaa U3 3HaveHuns Vg :
Ve =Vr- Vpr (A.8)

Oucnepcus Ve gaet uHopMaUuio TONBKO OTHOCUTENBHO MOTPELUHOCTEN KayeCTBa TOUEYHbIX Mpoo.
A.3 PacyeT gucnepcum otbopa npo6

Mocne onpeaenenus Ve n B paccuutbiBaloT gucnepcuto otbopa npob cneayowmm obpasom:

Ons cucremaTtuyeckoro otbopa:

Vs = & + BLZSL (A.9)
n 6n

U ANS PaCCMNOEHHOro cny4yaiHoro otéopa:

oo Yo , By,

(A.10)
n 3n?

rge. ms. — Macca nognapTuu,
N — KONMMYECTBO TOMEYHbIX NPOD, B3ATLIX U3 NOANAPTUM.

MpumeyaHue—MNpu otbope npob Ha 0CHOBE BpeMeHU MsL 3aMeHaeTcs Ha T, obLyee Bpemsi oT6opa Npobhbl.

A.4 PacueT KkonuyecTBa TOYEUYHbIX NPO6
PaccunTbiBalOT KONMMYECTBO TOYEYHbIX Npob, Heobxoaumoe Ansa AoCTMXXeHUst Tpebyemol aucnepcun
ot6opa npob6 Vs. ina atoro ypasHeHus (A.9) n (A.10) npeobpasyioT n peLaioT OTHOCUTENbHO N . Peluexus

umMeroT BuAa:
ANA CUCTEeMaTUYecKoro otbopa:

V. + ‘/Vj +%BmSLVS
3
= (A11)

n =
2V
M ANs pacCNOEHHOro criyvaiHoro otbopa:

V. +JV62 +iBmSLVS
n= 3 (A12)

2V

A.5 PacyeT o6Gwen aucnepcum

MpuHUMaeM, YTO BCe ToYeYHble NPODbI OT AAHHOW NOANAPTUM 00BLEAUHAIOTCA B 00LUYI0 Npoby, U paccuu-
TbiBaeM 06Luyto aucnepcuto Vspr 0T60pa, NOArOTOBKM M NCNLITAHUA NPOD, UCNONbL3YA CNEAYIOLLINE YPaBHEHUS:

Onsa cuctematudeckoro otéopa npoo:
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Bmg

vl Vor (A13)

_Yc
Vegpr = — +

1 ANS PACCMOEHHOTO Cy4YanHoro oTGopa:

V, Bm
Vepr = —S + — + Vpr (A14)
n 3n

A.6 Mpumep pacueTta gucnepcumn otoopa npod u odwen gucnepcumn

[aHHble No 30MbHOCTU Ha Cyxoe BellecTBO(Tabnuua A.1) Obilnu NomydeHbl Npu otéope u aHanuse oT-
JenbHbIX TOYeYHbIX Npob, B3ATbIX C MHTepBanom 0,25 muH. [lucnepcusa noarotoBku u aHanmaa npob Ver on-
peaensnacb oTaAenbHO U coctasuna 0,01.

TabnuuyaA.1 301bHOCTb OTAENBHbIX TOMEYHbIX P06, 0TOBPaHHLIX C MHTEpBanom 0,25 MUH

Homep ToueuyHoN nNpobel 3onbHoCTb, %
1 14,6
2 13,8
3 14,7
4 16,1
5 15,6
6 15,6
7 15,8
8 15,3
9 15,8
10 15,4
11 15,9
12 16,1
13 15,3
14 16,0
15 15,2
16 15,5
17 14,6
18 14,9
19 15,3
20 15,4
21 15,4
22 15,4
23 16,0
24 15,5
25 15,5
26 15,4
27 15,4
28 14,7
29 15,2
30 14,9

PaccuntbiBalOT TOYKM IKCMEPUMEHTarnbHOW Bapuorpammbl Vi, ucnonbsysa ypasHeHuwe (A.1). [nAa 3a-
nasgabiBaHusa 1 (k = 1) AUCNepPCUIo paccunTbIBaOT crieayowmum ob6pasom:

(13,8-14,6)* + (14,7 -13,8)* +... + (14,9-15,2)* _ 9,03

2x29
Ons 3anasgbiBanua 2 (k = 2) Aucnepcuio paccynTbIBaOT cneaylowmum oopasom:

V() = = 0,156

(14,7 -14,6) + (16,1 —13,8) +...+(14,9-14,7* _ 10,31

2x28
MepBble 10 Touek BapuorpaMmMbl CBeZIEHbI B Tabnuuy A.2 1 nokasaHbl Ha pucyHke A.3.

V(2) = =0,184
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Tab6nuya A.2 Toukn Ha Bapuorpamme 415 AaHHbiX U3 Tabnuupl Al

3anasfbiBaHue B LefbIX ymcnax K 3anasabiBaHne B MuHyTax KAt [Avcnepcns

Lm =x
1 0,25 0,156
2 0,50 0,184
3 0,75 0,235
4 1,00 0,245
5 1,25 0,258
6 1,50 0,297
7 1,75 0,247
8 2,00 0,261
9 2,25 0,280
10 2,50 0,297

1- Bapuorpamma, NoCTPOEHHas Ha rnas
2 - Touka nepecevenus \/R(Ha rnas) = 0,125

PucyHok 3 Bapuorpamma ana gaHHbiX U3 1abnuupl A.2

CTpOSIT NpAMYI0 NIMHMIO MO NEPBbIM NATU TOUYKaM Bapuorpammsl (CMOTpy A.2.2), NpeaBapuTenbHO Bbl-
UMCNVB CNefytolwme CyMMbI:

X y =1078
=3,750
=0,8748

JV =34375

PaccuntbiBaloT B, ncnonb3ys ypasHeHune (A.6):
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B= 5% 0,8748-3,75x1,078

=0,11
5x 3,4375— 3,75

Paccuutaiot Vg, ucnonb3sysa ypasHeHue (A.7):

1,078 — 0,11 x 3,75
Vr= 5 =013

AnbTepHATUBHbLIN METOA MOCTPOEHUA NPAMON NUHUKU NO BapuorpaMmme Ha rnas (cmotpu A.2.1) pgaert
OYeHb NOX0XWe pesynbTaThl. Kak nokasaHo Ha pucyHke A.3, npsamMas nuHus npoxoaut ot V (4) yepes V (2) n
V (1) no nepeceyeHnsa ¢ ocblo Y. Touka nepecevenus 0,125, cnegosatenbHo Vg = 0,125. Tenepb MOXHO
paccuuTaTb TAHIEHC yrna HaknoHa (rpagueHT) BapuorpaMmmbl, UCNONb3yAa ypaBHeHNe (A.4):

5o V(4)-0125 _ 0245-04125
4x0,25 1

0,12

3aBepwasa pacyet aucnepcun otbopa npod n obiei aAucnepcum, UCMONb3ya pesynbTaTtbl Ans no-
CTPOEHUS BapMorpaMmmMbl METOA0M SIMHENHOWN perpeccumn, paccHuTbiBatoT Ve, ucnonb3ya ypasHeHune (A.8):

Ve=0,13-0,01=0,12
JonycTum, 4To AOMKHO BbITb MCMONB30OBAHO cUCTeMaTudeckoe onpo6GoBaHue 1 YTo 30 TOUYEUHbIX NPO6

JOIMKHO ObITb 0TOGPaAHO OT NOANAaPTMKM C UHTEPBANoOM B 1 MUHYTY (TO €CTb Mg m = 1), paccuutaem aucnep-
cuto otbopa npob nNo npuBeAeHHbIM 3Ha4YeHUsIM aAna Ve n B, ucnonbays ypasHeHue (A.13):

0,12  0,11x1 s
Vs = +—=——— =4,0x 10
30 6x30

PaccuutbiBatoT 06LLyto gucnepeuto, npubasuB Aucnepcuto NOArOTOBKM M UCTIbITaHUS MPoB, UCNonb3ys
crefyloLlee ypaBHeHme:

Vepr = Vs + V1 = 0,004 + 0,01 = 0,014

W, HaKoHeL, paccynTbIBaKOT TOYHOCTb PE3YNbLTATOB AN 30NbHOCTU OTAENBHON NOANAPTUM, UCMONb3YSA
ypaBHeHue (1):

P=2Vg, =2x0,118=0,24%
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MpunoxeHue b
(cnpaBouHoOe)

MeTtop Npabbca ona onpeaeneHnsa NpeLun3IMOHHOCTU onpoboBaHus

B.1 O6wune nonoxeHus

B HekoTOpbIX MecTax ycnoeus pabotel NpoBooTOOPHOW CUCTEMBI HE NO3BONAKOT cobupaTth AybnukaT-
Hble MPoObI C rapaHTUen, YTO B3aMMHOIO 3arpsisHeHnsa matepuana npob OT CMEXHBIX NEPBUYHLIX TOYEYHbIX
npo® He npomcxoauT. B Takmx cnyyasx nonyyaemas TOMHOCTb OnpoBoBaHust MOXET BbiTb MpOBEpPEHA NYTEM
cbopa Tpex npob oT kaxabix MUHUMYM 30 nognaptuin Tonnuea. OaHy npoby oTbMpaloT No O0ObIYHON Cxeme
(npoba cuctembl), a ABE B3aMMHO HE3aBUCUMblE NPOObLI cOOMPAIOT METOAO0M OCTAHOBKM OCHOBHOM TOMMMBO-
noAaloLLen neHTel KOHBENepa Ans cbopa TOYeYHbIX NPOG C OCTAHOBMEHHON NEHTbI Yepes npeaBapuUTenbHO
BblIGpaHHbIE MHTEPBAnblI BpeMeHU (Macchl) (3TanoHHbIe Npodbl A u B).

B.2 Bbibop 06bema nognapTumn ansa U3MepeHna TOYHOCTH

O6vem noanapTum AomkeH ObITb TaKUM, YTOOI:

a) macca martepuana, cobpaHHOro B CUCTEME OAHOBPEMEHHOro oTéopa u nNoaroToBkM nNpob, no kpan-
Hell Mepe, B ABa pa3a npesblllana MUHUManbHYIO Maccy, ykazaHHyo B Tabnuue 1 1ISO 13909-2:2001;

b) MMHUManNbHOE Bpemsa TPAHCMOPTUPOBKN TONNUBA ANA KaXaon noanapTun (3a BbIMETOM ANUTENbHO-
CTN OCTaHOBKM TOMNMBONOAAKOLLEN NEHTbI KOHBEeepa aAna otbopa To4euHbIX Npob) cocTasnsAano 1 u.

B.3 BbiGop konuyecTBa TOYEUYHbIX NPO6 C OCTAHOBIIEHHOrO KOHBEWepa U MHTepBasnoB oT6opa

Kaxkgasi us aByx aTanoHHbIx npod, npoba A u npoba B, coOpaHHbIE C OCTAHOBMNEHHOM NEHTbI KOHBEE-
pa, COCTOUT HE MEHee YeM u3 Tpex (NpeanodTUTENbHO BoMbLUe) TOYEYHbIX NPOO, 0TOOPaHHBIX C OCTAHOB-
NEHHOI NEeHTbI KOHBEWepa, ANs rapaHTuK, 4To 06LLAasi TOYHOCTL STANOHHOTO METOAA CONOCTaBUMA C TOYHO-
CTbIO MPOBEPSIEMOI CUCTEMBI ONpoBoBaHMA. PaccunTeiBalOT MHTEpBan onpoboBaHMa ANA KaXKAOW 3TanoH-
HOM NPoBbl NYTEM AENEeHWUA BPEMEHWU NPOXOXAEHUA TONMMBA NOANAPTUM B MMHYTAX Ha KONUYECTBO TOYEY-
HbiX Npo6, coBpaHHbIX C OCTAHOBMEHHON NeHTbl KoHBelepa. Hanpumep, ana nognaptun obbemom 900
TOHH, NMPW OXXMZAEMOM BPEMEHU TPaAHCNOPTUPOBKM Tonnnea 90 MuH U OTOOpE OT 9TOM NoANAPTUM TPEX TO-
YeyHbIX Npob ¢ OCTAaHOBNEHHON NEHTLI KOHBENEpAa, MHTEPBAN MEXAy cucTemMaTuieckuMm otbopamm npob ¢
OCTaHOBIEHHOW NEHTLI KOHBEepa ANA KaX/aol 3TanoHHO| Npobbl byaeT paseH 30 MUH.

Ons obecneyeHnsi B3aMMHON HE3AaBUCUMOCTM 3TANOHHLIX NPo6 u Npo6 cucrtembl HeOOBX0AUMO, YTOOLI
ansi cbopa aTanoHHbIX NPo6 GbINO NMPUMEHEHO UCTUHHO METOAUYHOE onpoboBanue. Mo3TOMy ANA  Kaaon
nognaptun BpemMs oTOopa NepBon TOUEYHON NPOObI C OCTAHOBAEHHOW NEHTbI KOHBEWepa Kak ANA STanoH-
HOI nNpobbl A, Tak U ANst 3TanoHHON Npobbl B Heobxogmmo BbIGpaTh cnydyaiiHbiM o6pasom. [Ans aToro Bpe-
MEHHOI1 MHTepBan oToopa Npob ¢ OCTAHOBNIEHHOM JNIEeHTLI KOHBEKepa pa3buBaloT Ha NONYMUHYTHbIE «OTpes3-
KW» U MOMEHT Ha4yana otbopa nepBoii TOUYE€YHOM NPobbl BLIGUPAIOT C NOMOLLbIO TaGnNULbl CRyYanHbIX YUCen
UNu reHepatopa nceBAOCHyYalHbIX YMCen U3 Yucria MOMEHTOB Havana aTux «otpeskos». Tak, ansa 30-
MUHYTHOIO MHTEpBarna oTéopa Npob ¢ OCTAHOBIEHHOW NEeHTbl KoHBelepa byaeT no 60 Takx MOMEHTOB ANs
Ka)kaol noanapTumM W KadkAoW STanoHHOW Npobbl. M3 HUX C NOMOLLBIO YKa3aHHbIX Tabnuy unu reHepartopa
BbIOMpPAIOT MOMEHT Havana otbopa nepeoii Npobbl. Bpemsa ot6opa kaxaon nocneayiowen To4e4Hon npoobl
C OCTAHOBMNEHHOW NEHTbl ANA KaXAOW 3TAnoHHOW npobbl M nognapTun onpeaenseTca npubGaBneHueMm Ko
BpemeHn ot6Gopa npeablayLueli Npobbl UHTEpPBana cuctemaTu4eckoro otbopa npo6. Tak NOCTynaioT, nNoka
He 6yayT cobpaHbl BCe TOYEUHbIE NPOObI.

PesynbTaTthl 3TOW npoueaypbl npeacraBneHbl B Tabnuue B.1, rae AnuTenbHOCTb TPaHCMOPTUPOBKU
nognaptumn coctaensaet 90 MUH. U ANSA KAOKAOW M3 ABYX 3TANOHHLIX NPO6 0TOMPAIOT TPU TOYEYHbIE NPOOkI C
OCTaHOBMNEHHON NEHTbI KOHBENepa.

5.4 ABTOHOMHas (BHeCUCTEMHas) NOAroTOBKAa U aHanNU3bl UCNbITbIBaeMbIX NPO6

Ucnonb3ya nobon noaxoaswmii AenuTenb, pasaensioT Kaxayl CUCTEMHYIO Npoby Ha ABe paBHble
yactu, He oTBpackiBas Matepuan npobbl. [lanee NoAroTaBNMBAIOT U aHANU3NPYIOT KaXKAyI0 YacTb OTAENbHO.
Ona ka)gon nognapTuu paccyuTbIBalOT cpeaHee 3HadeHue. Mpumep nokasax B Tabnuue B.2.
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Tabnuua 5.1 Bpemsa 0160pa, MUH., TOYEYHbIX NPOO6 C OCTAHOBJIEHHOMN NIEHTbI

Homep SBA1 SBB1 SBA2 SBB2 SBA3 SBB3
noAnapTuu
1 18,5 25,5 48,5 55,5 78,5 85,5
2 18,5 28,5 48,5 58,5 78,5 88,5
3 25,0 12,0 55,0 42,0 85,0 72,0
4 6,5 0,5 36,5 30,5 66,5 60,5
5 16,5 15,0 46,5 45,0 76,5 75,0
6 24,0 11,0 54,0 41,0 84,0 71,0
7 8,0 18,0 38,0 48,0 68,0 78,0
8 7,0 1,0 37,0 31,0 67,0 61,0
9 17,0 8,0 47,0 38,0 77,0 68,0
10 4,0 25,56 34,0 55,5 64,0 85,5
11 8,0 22,0 38,0 52,0 68,0 82,0
12 28,5 19,0 58,5 49,0 88,5 79,0
13 4,5 12,5 34,5 42,5 64,5 72,5
14 12,0 7,5 42,0 37,5 72,0 67,5
15 27,0 7,5 57,0 37,5 87,0 67,5
16 15,0 29,0 45,0 59,0 75,0 89,0
17 3,5 15,0 33,5 45,0 63,5 75,0
18 22,0 1,0 52,0 31,0 82,0 61,0
19 16,0 9,5 46,0 39,5 76,0 69,5
20 13,0 19,0 43,0 49,0 73,0 79,0
21 29,5 8,5 59,5 38,5 89,5 68,5
22 26,0 14,5 56,0 44,5 86,0 74,5
23 1,5 50 31,5 35,0 61,5 65,0
24 17,5 275 47,5 57,6 77,5 87,5
25 11,5 28,5 41,5 58,5 71,5 88,5
26 17,5 12,0 47,5 42,0 77,5 72,0
27 28,5 30,0 58,5 60,0 88,5 90,0
28 14,5 20,5 44,5 50,5 74,5 80,5
29 14,0 10,0 44,0 40,0 74,0 70,0
30 19,0 8,0 49,0 38,0 79,0 68,0

OTAenbHO NOAroTaBMAMBAIOT U aHaANU3UPYIOT Kaxkaylo Npoly C OCTAHOBMEHHOW NeHTbl, nony4vasa pe-
3ynbTaT aHanNU30B ANS KaXA0W TOYeYHON Npolbbl. PaccunTbiBalOT CpeaHee apudMeTU4ECKOe 3HaYeHune pe-
3ynbTaTtoB ANS BCEX TOYEYHbIX NPOO C OCTAHOBMEHHOW FNEHThLI, BOLIEALUMX B COCTaB KaXKAOW ITarlOHHOMW
npo6bl. Mpn 3TOM NONyYalOT CpeaHUn pe3ynbTaT Ans STanoHHoW nNpobbl. B Tabnuue B.3 npuBeaeH npumep:
B KaXKaylo U3 ABYX 9TANOHHbIX NPO6 oTOMpanu ¢ 0OCTaHOBMEHHONM NEHTbI MO TPM TOYEYHbIX NPobbl. CoOTBET-

CTByIOLLME pe3ynbTaTbl CUCTEMbI NPUBEAEHBI B Tabnuue B.2.

CyuiecTBeHHO, UToBbl pesynbTaTel BCEX NaGopaTopHbIX aHanNWM3oB perucTpuposBanuce 6es nposeae-
HWS1 NOBTOPHLIX aHanKu30B. [OMNycKaeTcs TOMbKO KOPPEKTUPOBKA M3BECTHLIX MOIPELLUHOCTEN C ABHLIMU NPU-
YMHaAMM, TUNA NOrPELLHOCTEN BblYMCTEHUS. [1pU UTHOPUPOBAHUM STOrO TPeGOoBaHUA BO3MOXHbI ABa HEXENA-
TENbHbIX NOCNEeACTBUA. OuUcCnepcun NOAroTOBKM U aHanu3oB GyayT 3aHKEHbI U PE3ynbTaThl TOYHOCTU ON-

poGoBaHKs, NOMNyYEHHbIE NPU UCTILITAHUU, HE GYAYT HAAEXHBLIMM.
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Tabnuua b.2 - MpumMep cucTteMHbIX pe3ynbtaTtoB ana 30 nognapTun

30

Homep nognap- Yactb 1 Yactb 2 CpefHee PasHocTb (1-2)
TUN
1 8,08 9,43 8,76 -1,35
2 10,87 10,96 10,92 -0,09
3 7,76 7,35 7,55 0,41
4 11,85 11,44 11,65 0,41
5 11,27 10,96 11,12 0,31
6 10,50 9,32 9,91 1,18
7 8,24 8,80 8,52 -0,56
8 8,99 9,72 9,36 -0,73
9 9,45 8,93 9,19 0,52
10 9,64 9,77 9,71 -0,13
11 9,84 10,33 10,09 -0,49
12 12,02 11,31 11,67 0,71
13 8,84 8,75 8,80 0,09
14 9,25 8,90 9,08 0,35
15 8,96 9,35 9,16 -0,39
16 9,46 9,57 9,52 -0,11
17 9,86 11,04 10,45 -1,18
18 8,66 9,17 8,92 -0,51
19 10,48 9,80 10,14 0,68
20 9,56 9,16 9,36 0,40
21 11,01 9,52 10,27 1,49
22 10,66 10,07 10,37 0,59
23 11,18 11,51 11,35 -0,33
24 10,33 11,12 10,73 -0,79
25 9,51 9,61 9,56 -0,10
26 9,75 9,37 9,56 0,38
27 9,11 9,97 9,54 -0,86
28 9,20 9,13 9,17 0,07
29 10,64 10,97 10,81 -0,33
30 10,57 12,08 11,33 -1,51
CpeaHee 3Ha4YeHne 9,8857
Oucnepcusa 1,0143
[Oucnepcua aBTOHOMHOM (BHECUCTEMHOW) NOATOTOBKA U UC- 0,245

neiTabua npob (Vpr)
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Tabnuua 5.3 Mpumep pe3ynbTaToB AnsA NPoSbl ¢ OCTAHOBNEHHOM neHThl (SB).

CpepfiHee CpefiHee

Moa- SBA1 SBA2 SBA3 SBA Mon- SBB1 SBB2 SBB3 SBB

nap- napTus

™s
9,20 10,26 9,50 9,65 7,57 7,89 9,05 8,17
11,12 10,39 10,50 10,67 11,01 9,69 9,23 9,98
8,70 7,42 10,40 8,84 5,65 8,58 7,93 7,39
10,61 11,56 11,97 11,38 12,42 12,67 11,48 12,19
8,45 11,31 9,43 9,73 12,18 8,55 12,46 11,06
11,58 11,24 8,30 10,37 10,01 10,13 10,21 10,12
7,22 9,01 9,87 8,70 9,86 10,37 7,99 9,41
8,26 8,73 10,19 9,06 7,76 11,08 8,66 9,17
8,23 11,94 11,36 10,51 9,37 7,68 9,38 8,81
10,56 10,09 8,39 9,68 8,83 9,40 9,64 9,29
8,44 8,89 10,23 9,19 9,27 8,02 10,18 9,16
14,11 11,24 11,58 12,31 9,93 10,48 9,26 9,89
12,04 10,19 9,36 10,53 9,19 9,15 10,11 9,48
10,94 9,45 9,81 10,07 8,52 9,24 8,63 8,80
9,42 9,94 8,14 9,17 8,88 8,35 9,81 9,01

11,85 1212 | 11,89 11,95
12,05 10,22 [ 11,85 11,37

9,91 11,79 12,43 11,38
9,65 12,60 11,05 11,10

11,46 741 8,16 9,01 5,98 10,19 8,67 8,28
8,54 10,85 13,41 10,93 10,38 9,57 9,93 9,96
9,76 10,72 8,96 9,81 8,80 8,27 9,66 8,91
10,12 11,07 10,49 10,56 10,98 11,28 9,36 10,54
9,94 10,03 9,27 9,75 11,59 10,59 [ 11,02 11,07
9,53 9,04 9,85 9,47 12,73 8,45 10,88 10,69
9,77 10,31 7,14 9,07 9,91 10,34 9,79 10,01
7,52 8,71 10,37 8,87 9,19 13,30 | 10,79 11,09
11,10 10,29 11,66 11,02 8,58 9,82 11,67 10,02
7,89 6,84 7,73 7,49 7,37 11,54 7,88 8,93
7,77 9,46 8,33 8,52 9,25 6,89 8,51 8,22

10,48 10,79 7,18 9,48
10,93 11,50 | 11,47 11,30

9,67 11,61 10,53 10,60
11,35 12,94 11,92 12,07

FITNIIRIENI TR IR DN NI 1N L] [C) Y Y iy piry G p I JEQ Y DG
IR BN I S E N N DN B = P e B e s PN S [N N = R B e B Rl B R L
WININININININININININ | == === =m ===

R RN I RN T N B = R Y N Y R N Y S Y = R A e B R Rl B L

B.5 OnpepeneHue aucnepcun NOAroTOBKA U UCNbITAHUA NPOS U3 CUCTEMBI
PaccuntbiBaloT gucnepcuio Vet Ansi aBTOHOMHOWM (BHECMCTEMHOM) NOATOTOBKM W UCNBITAHWUA Npob u3
CUCTEMbI MO Pa3HOCTU MeXay pesynbTaTamu aHanusa 4yactu 1 u 4actu 2, UCnonb3ys ypaBHeHue B.1:

Vor= sl (B.1)

rae d; - pasHOCTb Mexay pe3ynbTaTtamu aHanusa gyonukaTHbIx Npoo;

N, - KOMMYECTBO Nap AyOnMKaTHbIX NPoo.

Ona npumepa, npuseageHHoro B Tabnuue b.2, agucnepcna aBTOHOMHOW (BHECUCTEMHOR) NOATOTOBKM U
ucnbiTaHnsa Vet pasHa 0,245,

B.6 PacueT gucnepcuin usmepeHua nognapTum ans cUCTeMbl ONPoGOBaHUA U 3TaNOHHbIX NPOG
C OCTaHOBJIEHHOM FNeHTbI

PesynbTatbl ANA cuCTembl onpoOoBaHMS M 3TaNOHHbLIX Npo6 C OCTAHOBMEHHOW neHTbl (A u B) ans
npumepa npeacrasneHsl B Tabnuuax B.2 n B.3 n 06beanHeHbl B Tabnuue B.4. PesynbTaTbl ANA CUCTEMbI
onpo6oBaHuMA 1 ANs 9TaNOHHbIX NPOO C OCTAHOBMNEHHOW NEHTbl 0003HaYeHbl OykBamu X, Y u Z, COOTBETCT-
BEHHO.

31



FOCTISO 13909-7—2013

Tabnuua B.4 Pe3ynbTaTbl aHaNIM30B Of1I1 CUCTEMbI ONMPOOOBAHMA U 3TANOHHbIX NPOO6 C OCTaHOB-

neHHomn nentbl (A n B)

Mop-napTusa Cuctema onpo- OcTaHoB- OcTaHoB- X-Y X-Z Y-Z
6oBa-HuA fNleHHad feHTa | NeHHas feHTa (dxy) dyz) dy-)
CpegHee (X) A b
CpegHee (Y) CpegHee (Z)
1 8,76 9,65 8,17 -0,89 0,59 1,48
2 10,92 10,67 9,98 0,25 0,94 0,69
3 7,55 8,84 7,39 -1,29 0,16 1,45
4 11,65 11,38 12,19 0,27 -0,54 -0,81
5 11,12 9,73 11,06 1,39 0,06 -1,33
6 9,91 10,37 10,12 -0,46 -0,21 0,25
7 8,52 8,70 9,41 -0,18 -0,89 -0,71
8 9,36 9,06 9,17 0,30 0,19 -0,11
9 9,19 10,51 8,81 -1,32 0,38 1,70
10 9,71 9,68 9,29 0,03 0,42 0,39
11 10,09 9,19 9,16 0,90 0,93 0,03
12 11,67 12,31 9,89 -0,64 1,78 2,42
13 8,80 10,53 9,48 -1,73 -0,68 1,05
14 9,08 10,07 8,80 -0,99 0,28 1,27
15 9,16 9,17 9,01 -0,01 0,15 0,16
16 9,52 11,38 11,95 -1,86 -2,43 -0,57
17 10,45 11,10 11,37 -0,65 -0,92 -0,27
18 8,92 9,01 8,28 -0,09 0,64 0,73
19 10,14 10,93 9,96 -0,79 0,18 0,97
20 9,36 9,81 8,91 -0,45 0,45 0,90
21 10,27 10,56 10,54 -0,29 -0,27 0,02
22 10,37 9,75 11,07 0,62 -0,70 -1,32
23 11,35 9,47 10,69 1,88 0,66 -1,22
24 10,73 9,07 10,01 1,66 0,72 -0,94
25 9,56 8,87 11,09 0,69 -1,53 -2,22
26 9,56 11,02 10,02 -1,46 -0,46 1,00
27 9,54 7,49 8,93 2,05 0,61 -1,44
28 9,17 8,52 8,22 0,65 0,95 0,30
29 10,81 10,60 9,48 0,21 1,33 1,12
30 11,33 12,07 11,30 -0,74 0,03 0,77
CpeaHee 3Ha4yeHue -0,0980 0,0940 0,1920
Aucnepcusa 1,0665 0,7500 1,2282

PaccuntbiBaloT pasHoCTH dyyi, dxz 1 dyz Mexay pesynbTataMu aHanuaa ans cucteMbl onpoBoBaHus u
3TanoOHHbIX NPOG C OCTAHOBMEHHOW NEHTbI CregyloLmm 06pa3om:

dxyi = X; -, (B.2)
dxzi =X - Z (B.3)
dYZi = Yi - Zi (B4)

rae i- Homep cepuu AaHHbIX.

PaccuntbiBaloT cpeaHee 3Havenne d u aucnepcuto V no kornoHkam Tabnuubl B.4, ucnonb3ys cne-
ayoLine ypaBHeHus:

dxy =22 (B.5)
n
P
_ Z(_iXZi
dx; == (B.6)
n
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_ ZaYZi
dy, == — B.7)

n,

Z (dXYi - (_iXY )2
i=1

Vxy = ‘ (B.8)
n, -1
Z(dXZi _(_iXZ )2
Vxz == (B.9)
n, -1
Z(dYZi _(_iYZ)2
Vyz, == (B.10)

n, - 1
HakoHeL,, paccunTbiBaOT AUCNEPCUIO AN CUCTEMbI ONPOBOBaHNS Vsys M 3TANOHHLIX NPo6 ¢ 0CTaHOB-
NEHHOM NeHTbl Vgpa U Vggp CrieaytoLmm obpasom:

VXY + sz - VYZ

Veyo = : B.11)
V —_

Viga = ~XY. + V;z Viz (B.12)

Veso= vz ¥ V;Z = Vxy (B.13)

Hanpumep, ansa npuseaeHHoro B Tabnuue B.4 ypasHeHus (B.5) — (B.10) aaioT:
dXY = —0,0980 VXY = 1,0665
dxz =0,0940 V4> =0,7500

dyz =0,1920 Vy;=1,2282

MoacraHoBKa aTUX 3HAYeHUi B ypaBHeHun (B.11) - (B.13) paert:
Vsys= 0,294

VSBA = 0,772

Vsps = 0,456

MpuMeyvaHwune — Qucnepcus Vspa U Vsgg ANA 3TANOHHLIX METOA0B OCTAHOBKW NEHTHI KOHBelWepa A U B npe-
BbILLAET AUCMEPCUIO CUCTEMbI ONPO6OBaHUA Vsys. MyTeM yMeHbLIEHUA ANCNepcuid 3TaNOHHBIX METO/I0B OCTaHOBKU JEH-
Tbl KOHBeWepa, Hanpumep, NOCPEACTBOM YBEMUYEHUS KOMUYECTBa TOYEYHbIX NPO6 C OCTAHOBMEHHOW NEHThbl, MOXHO
NOBLICUTL TOYHOCTb AUCMEPCUM CUCTEMEI ONPO6OBaHUS.

Mpu HeobGxoauMOCTH Aucnepcuto nognapTun Vy MOXHO paccumutaTh No AaHHLIM AMs CUCTEMBI, NPUBE-
AEeHHbIM B Tabnuue B.2, n paccuntaHHON BenuUuHe Vgys, UCTONb3YA cneayioliee ypaBHEeHNe:

(X, - Xy

np—l

Vi = — Vaye (B.14)

roe X; 1 X - COOTBETCTBEHHO, U3MEPEHNA OTAENbHOW MOANAPTUM W CPeAHee 3HaYeHue U3MepeHui
ANSA CUCTEMBI.
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B npvBEeaEeHHOM BbiLLEe NpUMEpE:

Vin=1,0143 - 0,294 = 0,720

B.7 PacueT o6wen TOYHOCTH ONpPob6OBaHUA, aBTOHOMHOI NOArOTOBKU M aHANU30B

MockonbKy 3HayeHne Vg , NpUBEAEHHOE B ypaBHeHun (B.11), nony4yeHo npu UCnonbL3oBaHun aBTo-
HOMHOW NOArOTOBKM W UCTbITAHWA AybnukaTHbIX Npo® M3 OAHON U TOW e coBpaHHOi npobbl, 06Ly0 Auc-
nepcuio 4nsA OTAENbHOIO aHanu3a pacCyYUTbLIBAIOT, UCNOMb3ys CRneayloLlee ypaBHEHUE:

V,
Vept = Vgys + % (B.15)

3Ha4eHmne obLUei TOYHOCTU P OTAEMbHOr0 aHanusa noanapTuu paccyMTLIBAKOT CreayoWwmum 06pasom:
P=2./Ver (B.16)

Ins gaHHbIX NPMBEAEHHOrO BbiLLEe Npumepa:
VpT = 0,245

Vays = 0,294

Vsp'r = 0,41 7

CnepoBaTtensHo,

P=1,29

Bb.8 UccnepoBaHue 3HAYMMOCTU NpPeBbIWEHUA OLIEHKM NPEeTE3NOHHOCTH
Hag Tpedyemon
PaccuuTbiBaloT:

Q= Vpa Visea + Vsma Vsys + Visae Viys | (B.17)
P2 2
Z= Vepa Vepp + VsaAT0 + VSBBTO , (B.18)

ede P, - mpebyemas npeye3uoHHocmb onpobosaHus nodnapmuli 06beMOM, UMESWUM Mecmo npu
ucnbimaHuu Ha npeyu3uoHHOCMb.
Janee paccunTbiBalOT KpUTEPUn O, PaBHbINA:

0= np[%—ln(%)—l} . (B.19)

rae In o6o3HavaeT HaTypanbHbIN norapudm (Mpu OCHoBaHUU e = 2,7183).

Kputudeckoe sHavyeHune kputepua O Haxoaat no tabnuue xz-prTepuﬂ npu ogHoW creneHu csoboabl.
Ecnu paccuutaHHas BenuuuHa O NpeBbILLAET 3Ty BENnUUMHY, TO TpebyeMblii ypoBEeHb NPEUN3UOHHOCTU He
[OCTUrHYT. Ansa 5 %-HOro ypoBHSA 3HAa4YMMOCTM TAabNUUYHOE 3HAYEHMEe KpuTepusa pasHo 3,84.

[nsa aaHHOro npuMepa nNpeanonoXum, 4Yto Ans AyonumkaTtHOW aBTOHOMHOW (BHECUMCTEMHON) NOArOTOB-
K1 U aHanu3sa npobbl Tpebyetca TouHoCTL P, = 0,45.

PesynbTarbl pacyeToB ¢ uCnonb3osaHueM ypaBsHeHun (B.17), (B.18) n (B.19)

cnepyowme:

Q=0,71306

Z=0,4142

0=5,35

Tak Kak O npeBbILAET KPUTUYECKOE 3HAYeHue 3,84, nenaemM BbiBOA, YTO TpeOyeMblit ypOBEHb NpeLm-
3UOHHOCTU 0,45 HE JOCTUTHYT.

MpumedyaHue— [MoacTtaBnAa pasnuyHble 3Ha4YeHUs TpebyeMoil NPeUU3InOHHOCTU B ypaBHeHue (B.19),
MOXHO YCTaHOBUTb HWKHUIA U BEPXHWI AoBepUTeNbHbIe Npeferbl NPELM3NOHHOCTBIU ucnbiTannsa P. [Ina aaHHbIX, npu-
Be[leHHbIX B NpUMepe, HUXHWIA, 5 %-Hblii Npeaen paeeH 0,56, a BepxHuit, 95 %-Hulih npepen pasex 1,70. Takum obpa-
30M, TpebyeMmelit ypoBeHb 0,45 okasbiBaeTCA MeHbLUE HUXKHEN AOBEPUTENBHON FpaHULbl NPEeLM3NOHHOCTH.
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CBeaeHUs 0 COOTBETCTBUM CChINIOYHbIX MEXAYHAPOAHbLIX CTaHAAPTOB CChINMOYHbIM
MEeXrocyaapCTBEeHHbIM CTaHgapTam

Tabnuuali

OB6o03Ha4eHNe CCbITOYHOMO MEX-
AYHapOAHOro ctaHgapTa

CTeneHb COOTBETCTBUA

O6o3Ha4eHne 1 HaMMEHoOBaHWe cooT-
BETCTBYIOLLEro HaLMOHamNBHOro CTaH-
japTta

1ISO 13909-1:2001

IDT

FOCT ISO 13909-1 ) Yronb ka-
MEHHbIN N KOKC—MexaHn4eckun
oTbop npo6—Yactb1: O6wee
BBEJEHUE

1ISO 13909-2:2001

IDT

ISO 13909-2:2001 Yronb KAMEHHbIN
1 Kokc. MexaHuueckuii oT6op npo6.
Yactb2: Yrons. OT60p npob u3 asu-
XKYLLMXCS NOTOKOB

ISO 13909-3:2001

MOCT I1SO 13909-3:2001 Yronb
KaMEHHbI U KOKC. MexaHuueckui
otbop npo6. Yactb 3: Yronb. OT6Op
npo® M3 HEMNOABWXHbLIX NAPTUN)

1ISO 13909-4;2001

IDT

FOCT ISO 13909-4  KameHHbIN
yronb U KOKC. MexaHu4eckun otoop
npo®. Yacrb 4. Yronb. Moarotoska
npo6 Ansi UCNbITAHUIA

1ISO 13909-5:2001

IDT

FOCT 1SO13909-5 Yronb KameHHbIN
M  Kokc— MexaHudyeckuini  oTbop
npo6—Yactb5:Kokc — Otbop npob
U3 ABWXXYLLMXCS NOTOKOB

I1ISO 13909-6:2001

IDT

FOCT NCO ISO 13909-6  Yronb
KaMeHHbIN 1 Kokc— MexaHun4e-
ckuin otbop npo6—Yactb 6:Kokc
—/purotoBnexHue npod anga uc-
MblITaHUNI

1ISO 13909-8:2001

IDT

[OCT ISO 13909-8:2001 Yronb Ka-
MEHHbIN N KOKC. MexaHu4eckun oT-
©6op npo6. Yactb 8. Metoabl onpe-
OeneHns cucTtemaTtuyeckon norpeLu-
HOCTHU

7 Ha Tepputopun Poccuiickoit dynepauun geiictaytor FTOCT P UCO 13909-1—2010

[MpuMeyaHue—[oBBejeHNA MEXrOCYapCTBEHHbIX CTaHAapPTOB B IENCTBIE NONb30BaTLCA ayTeH-
TUYHLIMU MEPEBOAAMU Ha PYCCKUIA A3bIK MepedncnerHblX Buille ctaHgaptTos MCO
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