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Mpeancnoeue

1 PASPABOTAH AkumoHepHbiM 0buiectBoM «HayyHo-vccrnefoBaTenbCKUA  MHCTUTYT — OXpaHbl
atmocdepHoro Bo3dgyxa» (AO «HWW Atmocdepa») coBMecTHO ¢ 3aKpbiTbiM aKUWOHEPHBIM OOLLECTBOM
«Hay4Ho-uccnenoBaTenbCKUn LEHTP KOHTPOMS M OUAarHOCTUKM TexHudecknx cuctem» (SAO «HWLL KO»)

2 BHECEH TexHu4eckum komuteToM no ctaHgaptusauunm TK 457 «KavecTBo Bo3agyxa»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnio 1 metponoruu ot 15 centabpa 2023 r. Ne 869-ct

4 Hactoswmin ctaHgapT paspaboTaH € y4eTOM OCHOBHbIX HOPMAaTWMBHbLIX MOMOXEHWA €BPOMencKoro
ctangapta EH 13205-2:2014 «Bozagyx pabodvein 30Hbl. OueHka xapaktepucTuk npobooTOopHMKOB, NpuMe-
HAEeMbLIX ANA onpefeneHns coaepXaHua YacTuy asposons. Yacte 2. MeToguka ucnelTaHuin B NabopaTopHbIX
YCMNOBWSAX, OCHOBAHHAS Ha onpedeneHun adpdekTusHocTn otbopa npob» (EN 13205-2:2014 «Workplace ex-
posure — Assessment of sampler performance for measurement of airborne particle concentrations — Part 2:
Laboratory performance test based on determination of sampling efficiency», NEQ) 1 eBponeickoro JOKyMeH-
Ta CEN/TR 13205-3:2014 «Bo3gyx pabodyeit 30Hbl. OueHKa xapaKkTepucTuk npobooTOOPHMKOB, MpUMeHAeMbIX
OnNa onpeferneHus codepaHus YacTuy asposons. YacTe 3. AHanus pesynstaToB onpeaeneHnss apgekTue-
HocTu oTbopa npob» (CEN/TR 13205-3:2014 «Workplace exposure — Assessment of sampler performance
for measurement of airborne particle concentrations — Part 3: Analysis of sampling efficiency data», NEQ)

5 B3AMEH NOCT P EH 13205—2010 B 4yacTh npunoxeHui A um F

6 HekoTopble anemMeHTbl HACTOALLEro cTaHgapTta MOTYT ABINATLCA 00bEeKTaMK NaTeHTHbIX npas

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHA 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickoll ®@edepayuu». VMHpopmayus ob us-
MeHeHUSX K HacmosuwemMy cmaHO0apmy nybriukyemcs 8 exez00HOM (0 COCMOSHUK Ha 1 AHeaps meKyuwieao
200a) uHghopmayUOHHOM ykazamene «HayuoHansHele cmandapmel», a oguyuansHbil mekcm uaMeHeHul
U onNpagoKk — 8 EXEeMeCHYHOM UHGhOopMauUOHHOM ykazamene «HauyuoHanbHbie cmaHdapmel». B crnydae
nepecmompa (3aMeHbl) unu omMeHbl Hacmosueao cma+H@apma coomeemcmaytowee ygedomMneHue bydem
onybnukosaHo 8 brnuxaluwieMm 6binycKke eXeMecsyHo20 UHQPOPMayUOHHO20 ykaszamesns «HayuoHanbHble
cmaHOapmbi». Coomsemcemaeyoujasa UHGopmayus, yeedoMIeHUe U MeKCmbl pa3Mewamcs makxe 8 UH-
hopmayUoHHOU cucmeme obujeao noib308aHuss — Ha oguluanbsHoM calime @edepanbHo20 azeHmemea no
MexHUYECcKOMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HopmaTmebl no otbopy npob pasnuyHbix opakunin 4actuy B Bo3ayxe paboyei 30Hbl ANA OLEHKWM KX
BO3[elCTBUS HA 300poBLe Nofel npueeneHsl B FTOCT P MCO 7708. HopmaTuBbl yCTaHOBNEHL! AN BObIXae-
MO, TOpakanbHoi U pecnupabensHon cpakumnm aspo3ons. [laHHble HopMaTUBLI NpeacTasnsaT cobon ycrnos-
Hble XapakTepUCTUKN a3po30bHbIX NPpobooTBOPHUKOE B BUOE naeansHon addekTnBHOCTM 0TBopa npob kak
hyHKUUN aspoaMHaMUYecKoro AMaMeTpa YacTull.

B GonbwwuHcTBe cnyvaer addpekTMBHOCTL 0TBopa npob Ans peaneHbix npoGooTbopHuKoB BydeT oT-
nu4aTtbcsa OT MaeanbHOW W, CregoBaTernbHO, Macca 0ToBpaHHbIX a3po30nbHbIX YacTuy, 6yaeT oTnuyaTbes oT
Maccbl, KOTOPYH MOXHO ObINTO NONYyYMTE C MpUMEHeHWeM naeansHoro npobootbopHuka. Kpome Toro, Ha pa-
DoTy peanbHbix NPOOOOTOOPHUKOB BIMSAIOT pasfu4vHble BENMWYUHBI, HANpPUMeEpP CKOPOCTb MOTOKa BO3dyXa B
paboueli 30He. Kak npaBuno, CyLLecTByeT B3aUMOCBA3b MEXAY BMNUAIOLLUMW BENUYMHAMM W pacnpeaeneHnem
4yacTWL, a3po30ns Nno pasMmepam B Bo3ayxe pabo4el 30HbI, r4e npegnonaraeTtcs NPUMeHsITb MPoH00TOOPHUK.

B HacToswewm ctangapte, FTOCT P 70378.4 u TOCT P 70378.5 ycTaHoBNEHb! TpY BUAA METOAMK UCTbI-
TaHWIA M OLUEHKN XapaKTepucTuk npobooTbopHUKOB, oTiMYaLwmecs o6bLeMoM Nony4yaemon no UToram UCnbi-
TaHUsA UHOPMAaLMK U CTOMMOCTLH.

HacTosilymin cTaHgapT ycTaHaBnMBaeT METOANKY WCMbITAaHWA, NMO3BONSAIOLLYIO OLEHUTh XapakTePUCTUKY
aphekTUBHOCTU oTBOpa Npob Ana ucneiTyemoro npobooTbopHUka.

CoemecTHo npumensaa FTOCT P 70378.1, Hactosawun ctavpapt, TOCT P 70378.4 n TOCT P 70378.5, n3-
roTOBUTENW U NONb30BaTENM a3p030MbHbiXx NPpobooTHOPHMKOB NONYYaT BO3MOXHOCTEL paspaboTaTb equHbIN
nogoxon K sanugaumn npobooTOOpHUKOB M 0bBLLME MPUHLMMLI NS OLEHKW COOTBETCTBMA UX XapaKTepUCTUK
TpeboeaHuam MOCT P MCO 7708 n TOCT P 59670.

aroToBMTENN aspo30nbHbIX NMPoO00TOOPHUKOB 0DsI3aHbl NPeaoCcTaBnATe Nonb3oBaTenamM MHopMa-
uuo o nabopaTopHbIX ycnosmgx”, YCTaHOBINEHHbIX B Apyrux ctaHaaptax cepun FOCT P 70378, npu koTopbIx
BbInu nonyveHbl XxapakTepucTky npobooTbopHuka. MNonb3oBaTenb AOMKeH rapaHTMpoBaTh, YTO Npeanonara-
eMble peanbHble YCNOBWS NpUMeHeHUs NpobooTOOPHUKOR HaxodsaTcs B nNpegenax AonycTUMbIX AUMana3oHoB,
YCTaHOBNEHHbIX U3roTOBUTENEM A5s1 NPOBEAEHUS UCTbITAHUA.

1) Hopmatue no Basixaemol hpakuun He yCTaHoBNeH AnS YacTul pasmMepom Gonee 100 MKM 1 CKOPOCTM NoToka
Bo3ayxa bonee 4 m/c. OueHKa xapakTepucTUK Npo6ooTOOPHMKOB orpaHuMyeHa aTumMKn ycnoeuamu. Ecnv npu otbope npob
CYLLECTBYET pearnbHas BEpOATHOCTE OBHApYKMTh YacTuubl pazmepom Gonee 100 MKM My CKOpOCTbL NOTOKa Bo3ayxa 6o-
nee 4 m/c, To NpobooTHOPHUKK, COOTBETCTBYIOLLME TPeboBaHMAM HAaCTOALLErO CTaH4apTa, CKopee Bcero, byayT BelgaBaTh
paznuyHbIe pesyneraThl.

v

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 4/ 36
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70378.2-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67477
https://gostexpert.ru/gost/gost-70378.2-2023?utm_source=pdf&utm_medium=67477&utm_term=page

roCT P 70378.2—2023

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BO30OYX PABOYEW 30HbI

OLLEHKa XapakKTepucTuk I1pO5DOT60pHIv‘IKOB, NpUMeHAEeMbIX ONA onpeaeneHnda cogepXaHua YacTuy
daapo3onAa

YacTtb 2

MeToguka ucnbiTaHni B NaGopaTopHbLIX YCIOBUSAX, OCHOBaHHas Ha onpegerneHun adp(peKTUBHOCTH
oTbopa npob

Workplace exposure. Assessment of sampler performance for measurement of airborne particle concentrations. Part 2.
Laboratory performance test based on determination of sampling efficiency

Data Beepenus — 2024—01—01

1 O6bnacTb NpUMeHeHnA

HacToawmin ctaHaapT ycTaHaBNMBaET METOAMUKY UCMbITaHWUIA B NaGopaTopHbIX YCNOBWAX AM1s a3p030-b-
HbIX NpoBooTBOPHMKOB, NpUMeHsieMblx Npu oT6ope BObIXaeMoi, pecnvpabensHOR U TopakansHOW pakumin
23p030MbHbIX YaCcTWL, OCHOBaHHYH Ha onpepeneHun KpueoW 3cdekTUBHOCTM oTBopa npob McnbITyemoro
npobooTbopHMKa Ans YacTuy 3agaHHoro pasMmepa. Kpusy addexktBHocT otGopa npob onpeaensawT no
KpaiHeh Mmepe ons OeBsiTW 3Ha4YeHul pasmepa Yactuu. B HacTosiwem cTaHgapTe ycTaHoBneHbl TpeboBaHms
K UCMbITAHWSIM a3p030rbHbIX NPo600TOOPHMKOB B NabopaTopHbIX YCrNOBUSX AN OLEHKW COOTBETCTBUA WX
xapakTepucTtuk Tpeboeanuam MOCT P 70378.1.

HacTosawmi ctangapT NpUMeHSAT ANs aspo30nbHblX Npo6ooTbopHKMKoB No6oro TMna 1 NnpUuHLMna gein-
CTBWA, UCNOMNb3yeMbIX NPU onpeaeneHn Coaep:KaHua aspo3onbHIX YacTuL B Bo3gyxe paboyeil 30HbI B pam-
Kax caHWTapHO-TMIMEHNYECKOTO KOHTPONSA.

2 HopmaTuBHbIe CCbINKK

B HacToswem cTaHgapTe UCNONb30BaHbl HOPMATMBHbLIE CChIMKW HA cnefyloLwve cTaH4apThbl:

FMOCT 34100.3—2017/ISO/IEC Guide 98-3:2008 HeonpepeneHHocTb uamepeHusa. Yacts 3. PykoBop-
CTBO MO BbIpaXeHU HeonpeneneHHoCTU M3MepeHnsa

MOCT P 8.961 locynapcTBeHHasa cucTemMa obecnevyeHUs eQuHCTBA MaMepeHuid. [lucnepcHble XxapakTe-
PUCTUKKU a3po3onei 1 B3Becen. TepMUHbI U onpeneneHns

MOCT P 51109 lNMpombllineHHas YucToTa. TepMUHbI U onpeaeneHuns

FOCT P 59670 (MCO 20581:2016) Bosgyx paboyen 3oHbl. Obme TpeboBaHWsA K MeTOQMKAM onpege-
NeHna coaepXKaHna XMMUHECKMX BeLLecTB

MOCT P 70063.1 (MCO 21083-1:2018) MaTepuansl cunstpyrolive ANA ynaBNUMBaHWs HaHodacTull.
MeTtoauka ucneiTaduia gna onpegeneHns s PekTMBHOCTY yNaenvBaHua cpepuyeckux HaHodacTuy. Hacte 1.
HaHouacTtuubl pasamepom B guanasoHe ot 20 go 500 Hm

MOCT P 70064.2 (MCO 16890-2:2016) ®unbTpbl O4MCTKM BO3gyxa oblwero HasHaveHus. Yactb 2.
OnpepeneHue bpakLMOHHON 3cheKTUBHOCTM M Nepenaga AasneHus

MOCT P 70378.1—2022 Bospgyx paboyei 30Hbl. OueHka xapakTepucTk NnpobooTEOpHNKOB, NPUMEHS-
eMbIX AN onpegeneHus codepxaHusa JyacTtul asposonsa. Yacte 1. Obwme TpeboBaHua

MOCT P 70378.4 Bo3gyx pabouelt 30Hbl. OueHKa xapakTepUcTMK NpobooTBOpHUKOB, NPUMEHSAEMbIX
ONs onpefeneHns codepXaHusa Jyactul aspo3ons. Yacte 4. MeToguka ucneiTaHuii B nabopaTtopHbIX YCNOBU-
SIX HA OCHOBE CpaBHEHWS 3HAYeHU CoaepXKaHus

MapaHune ochbuumnansHoe
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MOCT P 70378.5—2023 Boanyx paboyen 30Hbl. OLeHka XxapakTepucTuk NnpobooTOOPHUKOB, MPUMEHS-
eMblxX OIS onpefeneHus cogepxaHus YacTul asposons. Yacte 5. MeToguka UcnbITaHWMIA a3p030MbHbIX MPo-
B00TOOPHUKOB Ha pabounx MecTax U CpaBHEeHUEe UX XapaKkTepuUCTUK

MOCT P UCO 3534-2 Cratuctunyeckme metodbl. CnoBapb W ycnoBHble 0603HaqveHusa. Yacts 2. [Npu-
KnagHas cTaTUcTuKa

MOCT P UCO 7708—2006 KaudecTBo BO3gyxa. OnpepeneHue rpaHynoMeTpUYeckoro coctaBa 4acTtuy,
NMpW CaHUTapPHO-TUIMEHNYECKOM KOHTpOne

MOCT P MCO 13137 Boagyx paboyen 30HbI. Hacockl ons nHanBMayansHoro otbopa npob xumude-
ckux 1 Bruonornyeckux selwecTts. TpeboBaHMa U METOObl UCMbITAHUNA

rOCT P MCO 14966 ATmocdhepHbiii Bo3gyx. OnpedeneHne KOHUEHTPaUUN HEOPraHNYeCcKUX BONOKHU-
CTbIX YacTuy. MeToq ckaHMpYOLLER SNeKTPOHHOR MUKPOCKONUU

MpumeyaHue—lNpy NoNLE30BAHWM HACTOSALLMM CTaH4apTOM LienecoobpasHo NPoBepUTL AeNCTBUE CChINOYHBIX
CTaHAApPTOB B MHAYOPMALIMOHHOW cUCTeMe OBLLErO NONb30BaHUS — HA oUUMansHOM cainTe ®eaepansHoro areHTCTBa No
TEXHUYECKOMY PeryrnupoBaHU0 U METPOMOrMA B CETU MIHTEPHET UK No eXerogHoMy MHAhopMaLUMoHHOMY yKasaTenio «Ha-
UMoHankbHbIe CTaHOapTbI», KOTOPbIM ONyOnUKOBaH No cOCTOAHUMI0 Ha 1 AHBapA TEKYLLEro roga, v no Bbinyckam exemMecay-
HOro MHPOPMAaLMOHHOTO yKasaTens «HaunWoHansHele CTaHgapTbl» 3a TEKYLWWUA rof. ECny 3ameHeH CCbINOoMHbIN CTaHaapT,
Ha KOTOpLIA JdaHa HegaTWpOBaHHAA CChINKa, TO PEKOMEHOYETCA MCMONb30BaTh ASHCTBYIOLLYO BEPCUID 3TOrO cTaHdapTa
C YY4ETOM BCEX BHECEHHbIX B OAHHYI BEPCUID M3MEHEHMA. ECn 3aMeHeH CCbINOYHBIA CTaHAAPT, HAa KOTOPLIA 4aHa Oatu-
pOBaHHaA CChINKa, TO PEKOMEHAYETCA UCMONb30BaTk BEPCUIO ATOMO CTaHAAPTa € YKasaHHbIM Bbille rogoM YTBEpPXOeHUs
(npuHaATKSg). Ecnmn nocne yTBepKOeHUA HACTOALLErD CTaHAAPTa B CCbINOYHBIA CTAHAAPT, HA KOTOPLIA AaHa AaTMpoBaHHas
CCbINKa, BHECEHO M3MEHEHWE, 3aTparMBaloLLee noroXKeHue, Ha KOTOPOEe A4aHa CChINKa, TO 3TO NONOKEeHWE PEKOMEHOYETCH
NpUMeHATL 6e3 yyeTa OaHHOTO M3MEeHeHUsA. ECnn cCbINOYHbIA CTaHaapT oTMeHeH 6e3 3aMeHbl, TO MONoXeHUe, B KOTOPOM
[aHa CChINKa Ha Hero, PeKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTParvBaloLLIen aTy CCbInKY.

3 TepmMuHbI M onpepeneHus

B HacToAweM cTaHaapTe npuMeHeHbl TepMutbl no FTOCT P MCO 3534-2, TOCT P 8.961 uTOCT P 51109,
a Tawke cregylolmne TepMUHbl C COOTBETCTBYIOLWWMM onpeaeneHusMu:

3.1 oTHocuTenbHoe cogepxkaHue (relative concentration): ConepxaHue aapo30rbHbIX YacTWL B BO3-
OyXe, BbIpa)XXeHHOe Yepes Lo CoAepaHUs BCEX B3BELUEHHbIX B BO3AYXe 4acTul,.

3.2 copepxaHue Bcex B3BelleHHbIX B Bo3gyxe 4vacTtuy (total airborne particle concentration): Co-
JepXaHne aapo30nbHbIX YacTvL B BO3AyXe A0 TOro, Kak Ha HWX noBnusaeT NnpoBooTOopHMK MK NULO, HocsALee
WHOMBUAYanbHbIN NPoHo0TEOPHUK.

4 CokpaweHunsa n o6o3Ha4YeHun

B HacTofwem cTaHgapTe NpUMeHeHbl cnegyouie cokpauweHna n 0603Ha4YeHus:

CK3 — cpegHekBagpaTU4HOe 3Ha4YeHue;

MMAL — aspoavHaMUYeckMid guameTp, COOTBETCTBYHOLIMKA MeguaHe MacCoBOro pacnpefeneHus
yacTuy no pasmepam;

Cro — cTaHgapTHOE reOMEeTPUYECKOE OTKIOHEHWE;

A(D,, 04, D) — OTHOCUTEMBbHOE NorapumMuUyeckn HopMarnsHoe pacnpefeneHue asapo30NbHbIX YacTul

no pasmepam ¢ aspoanHaMnyYecknuM OMamMeTpoM, COOTBETCTBYIOLIMM MeauaHe MaccoBo-
ro pacnpegeneHus yactuy no pasmepam Dy, n CIO, paBHbIM G4, 1/MKM.

MpumeyaHue — MNOHATNE «OTHOCUTENLHOE» B AAHHOM Cydae O3Ha4aeT, 4To obluee YMCIO YacTUL PaBHO
o
equHULe, T. e. IA(DA,GA,D)dD=1:
0
a — MOACTPOYHBIN MHAEKC ANA 0603HaYeHMA KOHTPOBHOTO a3po3ons;

Cize — WMCKOMOE OTHOCMUTENBHOE CoAEepKaHWe aspo30nbHbIX YacTuL, C pacnpeneneHnuem no pas-
Mepam A, BbIpa)KEHHOE Yepes JON0 COLepKaHWsi BCeX B3BELUEHHbIX B BO34YXe 4acTul,
KoTopble Mornu Obl ObITh OTOOpaHbLl aeanbHLEIM NPOB0OTOOPHUKOM C 9 EKTUBHOCTLID
otbopa npob, HeoTNMYUMOKN OT HopmaTuea no otbopy npob F(D), bespasamepHoe;
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Ol
|

cpegHee OTHOCUTEelbHOE coAepaHne aspo3ofbHbIX YacTul, ¢ pacrnpegeneHuemM no pas-
Mepam A, BblpaXKeHHOe Yepes OONi0 COAEepKaHUs BCeX B3BELUEHHbIX B BO3AYXe YacTul,
KOTOpble Mo pacyeTam MoryT BbiTb 0TOBpaHbl UCNbITYEMbIM NPOBOOTOOPHUKOM, NpK 3Ha-
YeHUW BMAIOLLEN BeNuUnHbl §;, 6espaamepHoe;

c — nonpaBoYHbIn KO3IPPULNEHT, NPUMEHSAEMbIA ANA KOPPEKTUPOBKW pe3ynsTaTtoB uamepe-
HUWM COOEpPXKaHWS a3p030fbHbIX YacTvL, OTOBpaHHbIX UCMBITYEMbIM NPOBOOTBOPHUKOM,
ANs yCTpaHeHWsi HeCOOTBETCTBUS HOpMaTtMBy Mo oTbopy npob, permamMeHTUPOBaHHbINA
n3rotoBMTENEM NPobooTOopHMKA, METOOUKONA N3MEepPEeHUA UMK NPUHATLIR paBHbiM 1,00;

D — aspoAMHaMUYECcKUin AMamMeTp, MKM;

D, — aspoguHaMuYeckuii AuaMeTp, COOTBETCTBYILWUA MeduaHe norapudmMmyeckn HopMarb-
HOTO MaCCOBOro pacrnpeieneHns aapo3obHbIX YacTuL, Mo pa3mepam A, MKM;

DAa — aspoAuMHaMMYEeCKMid auameTp a, COOTBETCTBYIOLWMA MeamaHe morapumMmMyecknm Hop-
ManbHOro MaccoBOTO pacnpefeneHusi aapo3onbHbIX YacTULL No pasmepam A, MKM;

B — [MaMeTp 4YacTul, COOTBETCTBYIOLWUIA BEPXHE rpaHuLe AvanasoHa UHTEerpupoBaHus ans
paccMaTpvBaeMoro aspo3ons, MKM;

B — [MaMeTp 4acTull, COOTBETCTBYIOLLMUIA HIKHER rpaHuLe AManasoHa MHTerpupoBaHns ans
paccMaTpyMBaeMoro aspo3ons, MKM;

D, — aspPOAMHAMMYECKWA OMaMeTp YacTUL KOHTPONbHOTO aspo3sons p (oT 1 go Np), MKM;

E;(Dp) — cpegHAs 3h@EKTUBHOCTb UCMBITYeMoro npo6ooTGopHUKa OMA 4YacTUL KOHTPOMBHOTO

aspo3ons AMameTpom D, pu 3HaUYEHUN BIUAIOWEN BennuuHbl &;, GeapasmepHasn (meto
KYCO4YHO-TNMHEMHOM annpoKcuMauum);

E(Q, D)) — cpegHAs adeKTMBHOCTL UCMBITYeMOro npobooT6opHUKa ANA gMaMeTpa 4acTWl KOH-
TponbHOro aspo3ons Dy, npu pacxofe Q M 3HaYEHUN BIWSIIOLEN BENWYMHBI &, Ge3pas-
MepHas (MeTod KYCOYHO-MIMHEMHOM annpoKcuMamu);

— nopobpaHHas KpuBas apdeKTMBHOCTH oTOopa Npob oThenbHOro ucneiTyemoro npobo-
OTOOpHMKA S NPU 3HAYeHUW BIUAKOLIENR BennyuHbl &, BespasmepHasn (Metod noabopa
KpWBO);
— nopgobpaHHas kpueas achdekTMBHOCTM oTbopa Npob oTAeNbHOro NCNbITyeMoro npobooT-
GopHuka s npu pacxofe Q v 3Ha4YeHUW BNUAIOLLEN BeNUUuHLI &, BespasmepHas (meton
nonbopa Kpueo);
CipAKNAL Cips[rik] — OKCMEPUMeHTanNkLHO onpefeneHHble 3Ha4eHns 3thPEKTUBHOCTN C ykasaHWeM npumeHse-
MOro MeTofa (KYCOYHO-NIMHEHOW annpokcMMaumm n noabopa KpUBOW COOTBETCTBEHHO).
MoacTpouHbIe MHAEKCHI OTHOCATCA K: | — 3HAYEHWIO BNUSAIOLEN BeNUYnHbI £, p — Aname-
TPY YacTWL, KOHTPOMbLHOMO aspo3zons (B guanasoHe oT 1 ao Np), S — HOMepY OTAENLHOMo
npobootbopHuka (B ananasoHe ot 1 go N), u r — HOMepy cepuu UsmMepeHuin (B ava-
nasoHe oT 1 Ao Np), 0603HauYeHNs B KBaApaTHBIX CKOBKax OTHOCATCA K METOAY KyCOYHO-
NMHerNHOW annpoKcMMaLuMM U Noabopy KpUBOWM COOTBETCTBEHHO;

F(D) — 3aJaHHbIM HopMaTuKB no oTbopy nNpob, be3pasmepHbIi;

Giprknay Jipsin) — COAEGPXaHMe 4acTuL aspo30ns, MOMy4eHHOE NPK MPUMEHEHMIM UCTLITYeMOro npobooT-
GopHuka, Mr/m3 unu 1/m3. MoacTPOUHbIE MHAEKCHI OTHOCSITCS K: | — 3HAUEHUIO BIUSIHO-
e BENWUMHBI &;, p — AMaMeTpy YacTul, KOHTPOMbLHOro a3po3ons (B AuanasoHe oT 1 go
Np), S — HoMepy oTaensHoro npo6ooTr6opHuka (B AnanasoHe ot 1 fo N), u r— Homepy
cepuu usmepeHuin (B AnanasoHe ot 1 go Ng), o6o3Ha4eHns B KBaapaTHbIX CKkobkax OTHO-
CATCHA K METOAY KYCOMHO-NIMHEWHOW annpokcumauum n nogbopy KpUBOI COOTBETCTBEHHO;

hipr{KJ'IA]; hips[l'll(] — COOTBETCTBYHLLEE COAEPKAHNE BCEX B3BELUEHHbIX B BO3AYXE a3p030MbHbIX YacTul, 0TO-
BpaHHbIX OCTPOKOHEYHBIM 30HAOM Ans oT6opa npo6, mr/m3 unu 1/m3. MoaCTpoYHbIE UH-
AEKCbl OTHOCATCS K: | — HOMepYy 3Ha4YeHUs BWAIOLLEN BEMUYMHBI &, p — HOMepy 3Haye-
HWS AMaMeTpa 4acTvL, KOHTPOJbHOro aspo3ons (B AnanasoHe oT 1 go Np), S — HOMepy
oTaensHoro npo6ooTbopHUKa (B AManasoHe oT 1 4o Ng), U r— HOMepy cepum U3MepeHun
(8 avanasoHe oT 1 no Ng), o6osHauyeHna B KBaapaTHbIX CKOBKax OTHOCATCS K meTody
KYCOYHO-NMHENHON annpokcuMan i U nogdopy KpUBOM COOTBETCTBEHHO;

! = I'IO,EI,CTpOHHbIﬂ MHOEKC OnA obo3HayeHna HOMepa BblﬁpaHHOTO 3Ha4YeHWA 13 rpynnbl pas-
TMUYUMBIX 3HAYEHWIN BNUAKOLLEN BENUYNHBI;

oy
Eis (D)

EZNQ, Dp)
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i — MOLCTPOYHLIN WHAEKE Ans 0603HaYeHUa HoMepa 3HaYeHUs! BAWSALLER BENUYUHLI &;

i0 — MOACTPOYHbLIA MHAEKC ANA 0003HaYeHUs HoMepa BbIDpaHHOro 3Ha4YeHUst M3 rpynnbl Hepas-
JIMYUMbIX 3HAYEHWUIA BNUSIHOLLER BENWYMHEI, MPX KOTOPOM NOMy4YatoT Hanbonbluee 3HavYeHue
CyMMapHOW CTaHAapTHOW HeonpeaeneHHoCTH ANs UCMbLITYeMOro NpobooTGopHUKA;

m;(D,, 64, Q) — cpeaHas Macca aspo3osibHbIX YacTWL C pacnpefeneHuemM no pasmepam A, BelpaxeHHas
Yyepes oM MacChl BCEX B3BELUEHHbIX B BO3QyXe YacTul, KoTopas Nno pacyetam MOXeT
BbITe 0TOBpaHa McnbITyemMbiM NPO60OTEOPHMKOM NPU 3HAYEHNI BMAIOLE BeNMYMHbI &,

bespasmepHas;

Ngg — YWCNO 3HAYEHWUIA APYTUX BIUSIOLLMX BEMUYMH, YYUTLIBAEMbIX MPWU MPOBEAEHMN UCMbITaHWIA,

N, — 4KCno 3Ha4YeHui pasmepa (aspoAnMHaMMHECKOro AuamMmeTpa) YacTul, KOHTPOMbBHOro aspo-
30ns;

N osr — 4YKUCNO NOBTOPHbLIX N3MEPEHWIA ANsl KOHTPOMLHOMO a3po30/is P OTAENbHLIM UCMBITYEMBIM
Npo6o0TOOPHUKOM S MPU 3HAYEHUM BNUSAIOLLEN BENWYUHLI £, (NS MeToda KYyCOYHO-NUHe -
HOW annpokcumauun N, .. paBHO YMCry NOBTOPHLIX M3MePEeHWid, Ana MeToaa noabopa
KPWBOW — YKUCMY NMOBTOPHLIX U3MEPEHUWIA OTAENBHBIM UCMLITYEMBIM NPOBOOTHOPHUKOM);

Npp — obLee Yncno pacnpegeneHuii a3po3osbHbIX YacTUL, Mo pasmepam A;

N, — YWUCNO OTAEeNbHbIX UCTBITYEMbIX NPOBOOTOOPHMKOB S (ANs MeToda KyCOYHO-NIMHEWHON
annpokcumauun Ny paBHO YMCny oTAenbHbiX NpobooT6OPHUKOB, NPUMEHAEMbIX NP Mo-
BTOPHbIX M3MepeHusx, Ans meTtoga nogbopa kpueon — obwemy Yncny oThenbHbIX Uc-
NbITyeMbiX Npo6ooTOOPHKKOB);

p — MNOACTPOYHbINA MHAEKC, 0D03HaYaLWwmin HOMep 3Ha4YeHusa pasmepa (aspoanHaMUYeCcKoro
AvamMeTpa) KOHTPONbHOIO aapo30n4;

Q — (pakTu4eckuii 06beMHbIA pacxod Bo3ayxa npu otbope npob ncneityeMeiM Nnpo6ooTbop-
HUKOM, OMS/MUH;

e — HOMWHanbHbIA 0OBLEMHbLIR pacxod Bo3gyxa npu oTbope npob ucneiTyeMeiM npobooTbop-
HUKOM, AM3/MUH;

do — napameTp, NnpuHUMaembln pasHeiM 0 mnn 1.

Ecnu cofepaHue aspo3onbHbIX YacTUl, pecnupabensHon M TopakansHoW qpak-
UM, 0TOBPAHHBIX UCMBITYEMbIM MPOBOOTEOPHMKOM, BbIYUCMAKT HA OCHOBE HOMWHAarb-
HOro 3HayeHns o6bemHoro pacxopa Bozgyxa npu ot6ope npob QP To g, = 1, ecnn co-
[lepXKaHne BbIYMCMAKT Ha OCHOBE (PaKkTUYeCKoro 3HaYeHna 06beMHOro pacxona Bosayxa
Q,T0gy=0.

COOTBETCTBYIOLLEE 3HAYEHWE BIGMPAIOT B COOTBETCTBUM C TpeBoBaHUSAMU METOLM-
KU M3MEPEHWI, BKMoYaroLein oT6op npob ucnbITyeMbiM NpoBooTGOPHUKOM;

q(Da. 64) — 3aBMCUMOCTL 06beMHOro pacxoga Bo3sgyxa npu otbope npof oT mMaccel 0TOBpPaHHBIX
a3PO030JbHbLIX YacTUL C pacnpedeneHuem no pasmepam A npu aHavyeHUW BNUAKOLWENR Be-
nuumnhbl &, 6espasmepHas;

— NOACTPOYHLIM MHAEKC, 0603HAYaKLWMIA HOMEpP CePUM U3MEPEHMIA;

s — MOACTPOYHLIFA MHAEKE, 0603HAYALLMIA HOMEP OTAENBHOO UCMBITYEMOro NPobooTEOPHWKE;
Mn

pacx.., — COCTaBnALWan HeonpeerneHHOCTU pe3ynbTaToB M3Mep9HMﬁ cogepXaHua a3po30IbHbIX
al

yacTul, oToBpaHHbIX UCMBITYEMbIM NMPo6ooT6OPHUKOM, 0BYCcnoBneHHas cucTtemaTuye-
ckumn') adbcbekTamm, cBA3AHHBIMU C OTKMOHEHWeM OBBLEMHOMO pacxofa Bo3dyxa npw
ot6ope Npo6 OT HOMWHAMBHOMO U/MNK HAYanbHOrO 3Ha4YeHWs OANA a-ro pacnpeaeneHus
4acTuu no pasmepam A Npu 3Ha4eHnn BNusioLen BenuynHel £, 6espasmepHas;

1) B HacToslem cTaHaapTe COGTaBnslolIMe HeonpeaeneHHOCTU pasdeneHbl Ha «CryvaiHbIe» U «cucTematuye-
CKUe» B COOTBETCTBUM C MX B3aMMOCBA3LH C MOrPELIHOCTSMM, BO3HMKAIOLWMMU, COOTBETCTBEHHO, U3 Cry4yalHbIX U 13-
BECTHbIX cUMCTeMaTuyeckux apdpekToB. Takas knaccuchukauns COCTaBMALLMX HEONpeaeneHHOCT MOXET MPUBECTU K
HEOOHO3HAYHOCTK TONMKOBAHUA NMPY ee NPakTUYecKoM npumMeHeHuu. Hanpumep, «cnydairHas» coctaensollas Heonpeae-
NEHHOCTW B OAHOM U3MEePEHUWN MOXKET CTaTb «CUCTEMATUYECKOM» COCTABNSIOWEN B APYrOM M3MEePEHNM, B KOTOPOM pesynb-
TaT NEpPBOro U3MEPEHUS UCNOMB3YIOT B KAYECTBE BXOAHLIX AaHHbIX. Mpu knaccudurkaumm MeToaoB OLEHMBaHUS COCTaBNs-
HOLLMX HEeOMNPeOeneHHOCTH, a He CaMWX COCTaBNSAHLLNX, Takas HEOAHO3HAYHOCTE yeTpansieTcs (cM. FTOCT 34100.3—2017,
NyHKT 3.3.3, npuMeyaHue).

4
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Unn — paclinpeHHast HeonpeaeneHHOCTL Pe3ynkLTaToB M3MEepPeHUid CoaepKaHns aspo30SibHbIX
YyacTul, oToBpaHHbIX UCMbITYyeMbIM Npo6ooT6opHKKOM, BeapasMepHas;

Upn — CyMMapHas cTaHOapTHas HeomnpefeneHHOCTb pesynbTaToBR M3MEepPeHUid copepKaHus
a3pO030rbHBIX YacTuL B Bo3dyxe, 0ToBpaHHbIX MCMbITyeMbiM NpobooT6opHMkom, Geapas-
MepHasi;

Upni — CyMMapHas cTaHfgapTHas HeonpeneneHHOCTb PesynsLTaToB M3MEepPeHUd codepKaHus as-

PO30NbHBIX YaCTUL, OTOGDEHHbIX MCcnblTyeMblM HpOﬁOOTSOpHMKOM, npuv 3Ha4eHWK BINnA-

loLLen BennymnHel &, 6espasmepHas;

un

HOpM, — CTaHOapTHaA HeonpeaeneHHoCTb pe3yrnbraTtoB MSMGDEHMﬂ coaepXXaHua alapo30MbHbIX
i

YacTtuly B BO3ayxe, OTO6paHHbIX NCNbITYEMbIM HDOGOOTGODHMKOM, OGyCJ’IOBJ’IBHHaH cucrte-
MaTU4eCcKMMK adppeKkTamu, CBA3aHHLIMW C HECOOTBETCTBMEM pe3yneratoB M3MEPEHWIA COo-
OepxaHua aspo30IbHbIX HacTuL, B BO34yXe, OTOGpaHHbIX nenbITyeMbiMm I'IpOGOOTGOpHHKOM,

HopmaTusy no oT6opy Npob Npu 3HaYeHUn BrusioLLen BenuunHbl &, 6eapasmepHas;

nn

o — CTaHgapTHad HeonpeneneHHoOCTb pe3ynbraTtoB MSMEPEHMFI cogepXaHuAa alpo30JibHbIX
1

YyacTul, B BO3dyxe, oTOOpaHHbLIX UCMbLITYeMbIM NPo60OTOOPHMKOM, 0BYCrOBMNEeHHasa Cu-
cTeMaTU4eCcKMMM U CryyYanHbIMU 3dhheKkTamm, CBA3aHHLIMU C 3SKCMepMMeHTanbHbIM
onpefeneHnueM pasmepa M YMcna YacTUL KOHTPOILHOIO a3pos3ons, BblYUCTIEHHAS Kak
CK3 pesynbraTos namepeHuin CoaepxaHna aspo3onbHblx HacTul aAna Bcex Npp Npu 3Ha-

YEHUW BIUAKOLLEN BEMUYMHBI E-‘i’ GeapaamepHaﬂ;

nn

pacx; — CTaHgapTHasa HeonpeneneHHoCTb pe3ynbraToB M3Mep8HMﬁ cogepXaHnAa ald3po30JibHbIX
i

HacTuy B BO3OyXe, OTO6paHHb[X NCNbITYeMbIM FID0600T60DHI/I]{OM, OGyCl’IOBJ’IeHHaﬂ cry-
YaMHBIMW UMW CUCTEMATUYECKMMIW 3hdDeKTaMK, CBA3AHHLIMU C OTKITOHEHMEM obbemHoro
pacxoga Bo3gyxa npu 0T60pe np06 UCNbITYEMbIM I'Ip0600T60pHMKOM OT HOMWHanNbHOro

3HaveHuna npn sHav4eHun BNUSOLLEN BENUYNHbI (;,-, 6939&3M9pHaﬂ;

UMH — CTaHgapTHasa HeonpenerneHHoCTb pe3ynbraTtoB MSMEDEHMFI cogepXaHnA aldpo30JibHbIX

MOA,
4YacTWl B BO3Ayxe, 0TOBpaHHbIX UCMbITyeMBIM NpobooTOopHUKOM, 0BycrnoBneHHas cny-
YalHbIMK adhekTamMm, CBA3aHHBIMW C HECOBEPLUEHCTBOM nogobpaHHoOW maTemartvde-
CKOM MOLENM, BblvMCIIAeMasn Kak CK3 pe3yneratoB M3MepeHU CoaepXaHs aspo30Sib-

HbIX YacTuu AnA BCEX NPP npwv 3Ha4YeHNn BITUSAHOLLEN BENUYMHBI (2';, GESDBBMepHaH;

UﬁlﬁCT — CyMMapHad HeonpegeneHHOCTb pe3ynbLraTtoB M3MEPEHWI coaepXaHUa aspo30bHbIX Ya-

CTul B BO3ayxe, DTOGDBHHbIX ncnbiTyeMbimMm HDOGOOTSODHMKOM, nonyyeHHasA OG'be,EI,VIHe-
HWeM CTaHOapPTHbIX HEOI'Ipe,EI,e]'IeHHOCTE.‘I?I, CBA3aHHbLIX C CUCTeMarn4ecCKMmmn SCbeEKTaMM,

6espasmepHas;

ST — CyMMapHaA HeonpeaeneHHOCTb pe3ynbraTtoB VISMEDEHVIﬁ cogepxaHua a3p030JibHbIX Ya-

CTuy B BO3ayxe, OTOGpaHHbIX NCIMbITYEMbIM HpOﬁOOTﬁOpHMKOM, nony4yeHHasn obbeanHe-
HWEM CTaH4apTHbIX HeEONpeLeneHHOCTEN, CBA3AaHHbLIX C cucTeMaTuyeckuMn apdekramu,
Nnpn 3HA4YeHUN BITUAIOLLEN BENWUYUHBI éf’ 693paaMepHa9;

cnyd

WM — CyMMapHaA HeonpeaeneHHoOCTb pe3ynbraTtoB VISMEDEHVIﬁ cogepxaHuAa a3p0o30JibHbIX Ya-

CTUL B BO3AYXe, OTOGpaHHbIX UCTBITYEMbIM NMPO600TEOPHUKOM, NonyYeHHas obbedunHe-
HMEeM CTaHA4apTHLIX HeonpeaeneHHOCTel, CBA3aHHbIX CO CryYanHbiMu adhdoektamu, bes-
pasmepHasi;

— CyMMapHaA HeonpegeneHHoCTb pes3ynbraTtoB VISMEDEHI/IIT‘I cogepXaHuAa adpo30JibHbIX
4acTul B BO34yXe, 0T06paHHbIX MCMNbITYyEeMbIM I'IpOﬁOOTﬁODHVIKOM, nony4veHHas OﬁbeﬂM-
HEHMEM CTaHOapTHbIX HEOHDE,D,EREHHOCTEF'I, CBA3aHHbBIX CO GJ'Iy‘-IaI?IHbIMM acbcbemamm,
Nnpv 3Ha4YeHWM BNUAKLLEN BENUYNHbBI éf’ ﬁespaamepHaﬂ;

u — CTaHgapTHas HeonpeaeneHHOCTb Pe3ynbTaToB M3MEepeHUid coaepXaHus aspo30nbHbIX
yacTul, B BO3ayxe, 0TOGpaHHbLIX UCMbITYeMbIM NpobooTBopHUKOM, 0ByCroBrneHHasa cny-
YalHbIMW 3 dEKTaMK, CBA3AHHBIMKU C pasnuYneM XapakTepucTuk obpasuoe npobooT-
BOPHMKOB, NpK 3HaYeHNK BNVAKOLWEA BennimHbl &, 6eapasmepHas;
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w — CpedHEeB3BELUeHHOEe 3HAa4YeHWe WHTerpana Mo KpPUBOW pacrpefeneHvsi aspo3orbHbIX
4acTWy no paaMmepam A B ouanas’oHe Mexay ABYMs 3HaYyeHUsiMU pa3mepa yJacTuu, 6es-
pa3aMepHoe (KyCOYHO-TNIMHENHas annpokcuMauus);

A — cucTeMaTMYeckoe OTKIIOHEeHWe OT HopmaTtuBa no oTbopy npob (oTHocUTenbHas cucTe-
MaTuyeckas MorpellHocTk) CoaepXaHus aspo3orbHbIX YacTul, ¢ pacnpedeneHvem no
pasmepamMm A, 0ToGpaHHLIX UCNbITYeMbIM NMpo6ooTEOPHMKOM, MPU 3HAYEHWUM BMMSIOLLEN
sennuuHbl £, 6eapaamepHoe;

sgggx — MakCcMMarnbHOe 3HAa4YeHWe OTHOCWUTENbHOro CTaHAapTHOro OTKNOHeHMs obbLeMHoro pac-

X0O[a BO3Qyxa OT HOMWHATNBHOTO 3Ha4YeHUs!, CBSA3aHHOMO C PErynupoBKOi pacxoaa, Ges-

pasMepHoe;

dpp — MakcumanbHoe 3HayYeHWe OTHOCUTENbHOro CTaHAapTHOrO OTKMOHeHWst obbeMHoro pac-
X0Aa BO3ayxa OT HOMWHANLHOIO 3Ha4YeHWs!, CBA3aHHOIO ¢ HecTabunbHOCTLI0 paboThl no-
6yauTensa pacxoga, 6espasMmepHoe;

& — 3HaueHWe ApYroi BNWAKLLEN BEMWYWHBI, HANPUMep CKOPOCTM NOToKa BO3dyxa UMK mMac-
Cbl NbIMK, NOAAHHON B NP0600TOOPHNK, B AManasoHe i oT 1 0o Ngg, B eanHuLax cooTeeT-
CTBYIOLLEN BNUSAIOLEN BENUYNHDI;

-

& — [-e 3Ha4YeHWe Opyron BIUAOLLEN BENMUYUHBI.

I pupMeEeHaHMNeE — E,ELVIHMLI,a Kaxgoro aHa4eHunA f;'f- 3aBVUCUT OT BJ'IHHIOLIJ,EI:’I BENMMYKMHbI, HO YTOYHEHME EOWMHWUL HEe-
uenecooGpa3Ho, NOCKONbKY 3Ha4Y€HWA BENMYWUH HE NMPUMEHAKT NPU BbIYUCNEHNAX,

Oy — Cl'O norapudMMUYecKkn HOpManbHOro pacnpefeneHvus aspo3orbHbIX YacTul Nno pasme-
pam A, B3AToe 13 Tabnuubl 2, 6espasmepHoe;

o, — CrlO a-ro norapugMUYecKM HOpMarnbHOro pacnpeaeneHns aspo3onbHbIX YacTULL Mo pas-
a
mMepam A, 0TOBpaHHbIX UCTBITYEMbIM NPOBO0TEOPHUKOM, MKM.

5 OcHOBHbIe NONOXeHUA

MeToguka WcnblTaHWA, NPUBEOEHHAs B HACTOALWEM CTaHOapTe, OCHOBaHa Ha onpeaeneHun 3aBu-
cumocTu addekTuBHocT otbopa npob ucneiTyemoro npobooTbopHMKa OT aspoaMHaMUYecKoro guameTpa
a3p030MbHbIX YacTUL HE3aBWCKHMO OT TOrO, SBMAAIOTCS MW BCce oTOMpaeMble YacTuubl YacTbio Mpobbl (Kak B
BonbwuHcTERe Npobo0TOOPHMKOB BAbIXaeMon pakuum) UM NPOMCXOAUT NPOCKOK a3p030MbHbIX YacTuL, He-
KOTOPbLIX pa3MepoB Ha y4YacTke Mexady BXOAHbIM OTBepcTMeM npobooTGopHUKa M ynoBWTenem (Kak B npo-
BooTbopHUKax TopakanbHoW 1 pecnupabensHoi dpakuui). CucTemaTuyieckoe OTKIOHEHWe OT HopMaTtusa
no otbopy npob OLEHUBAKOT Ha OCHOBE CPaBHEHUS MOMNYyYEeHHOW KPMBOW 3aBUCUMOCTU 3heKTUBHOCTU OT-
Bopa npob ¢ coOOTBETCTBYIOLLMM HOpMaTMBOM No oTbopy npob. Takke onpegensawT Opyrie cocTasnsioLlme
HeonpeaeneHHoCTH oTbopa Npob, CBSI3aHHbIE C CUCTEMAaTUYECKUMUN U criyYaiHbIMK 3ddekTamu, Hanpumep
C pasnuymMem xapakTepucTuk obpasuos npobooTOOPHMKOB OQHOMO TWUNA, C OTKITOHEHUAMU OT HOMWHAMBLHOIO
3Ha4YeHWs o6beMHOro pacxofa Bozgyxa npw otbope npob, ¢ HEONPEeaeneHHOCTbI0 OLEHKU COAEepXKaHus Ya-
CTHWL B BO3yXe M NpoMaxamu.

Llenbio 3KcnepuMeHTOB B YCMOBUSIX NabopaTopum sBnsetca onpefeneHve addeKTUBHOCTU oOTGO-
pa npob kak QyHKUMM aspoouHaMUYecKoro AvaMeTpa YyacTuy B 3aZaHHOM Aunanas3oHe pasMepoB, a Takke
KaK QyHKLUMM MOBbIX OPYrUX 3HAYMMBIX BMUAKLWIWX BEMUYMH (BLISBMEHHLIX NPU KPUTMYECKOM aHanuae no
FOCT P 70378.1—2022, nogpazgen 6.2). [Inst OueHKM COAepXaHUs B BO34yXe aspo30nbHbIX YacTuUL, KOTopble
Mornu 6bl BbiTh YNOBMNEHB! B CPefe aspo3ons ¢ uaeanbHbiM NorapupmMmuyeckn HopmMarnbHbIM pacnpegeneHu-
eM 4acTul No pasmMepam, NPUMEHST MaTeMaTMyeckoe MOZENUMpPoBaHWe C WCMNOoMNb30BaHWEM BbIYUCNEHHON
achhekTuBHOCTN oTHBOpa Npob ucnbiTyemoro npobooTbopHMKa M 3a0aHHOro0 HopMaTtuea no otbopy npob. Ha
OCHOBE 3TUX [aHHbIX OLEHMBAKT XapakTepUCTUKK NpobooTBopHUKA.

6 MeTtoamka ucnbiTaHUN

6.1 OGwmMe nonoxeHnA

3HaveHusa achekTMBHOCT oTBopa Npob NonyyawT, pasaenue Cogep)aHue aspo3onbHbIX 4acTuL, OTO-
BpaHHbLIX MCMbLITYEMbIM NPOBOOTOOPHMKOM, Ha CoAepXaHWe BCeX B3BELUEHHLIX B BO3OyXe YacTuu. Jkcne-
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PVYMEHT MiaHupytoT Takum 06pa3oM, 4Tobkl obecrneymBancs crny4anHblil BbIGOP W y4eT OCHOBHLIX BITUSIIOLLMX
BenuymnH. OnucaHue sKcneprvMeHTa U MaTeMaTMYecKon CTaTUCTUYECKON MOAENW, UCNOoNb3yeMol ANa BblYMC-
NEeHWit, NpYBOLAT B MPOTOKONE UCMbLITAHWA,

BoiGop MaTeMaTu4eckoi cTaTUCTMYECKOW MoZenu, NpUMeHsieMol Ans aHanuaa pesynsTaTtoB MaMepe-
HWI, 3aBUCKUT OT TOTO, NMPUMeHsieTcsa B nabopaTopHOM aKCNepUMeHTE MOHOAUCMEPCHBIA MW NONUANCNEPCHbIRA
a3po3onb. B cOOTBETCTBMM C HACTOAWMM CTAHAAPTOM NMPUMEHSAIOT MeToq, KYCOYHO-NTMHERHOW annpoKcuMaLmm
1 meToa nogBopa kpueoi. Mpu NpoBeeHUU UCTIBITAHWIA C MOHOAMCNEPCHLIMU aapO30naAMM NPUMeHsT oba
MeTo[a, C NONMAUCIEPCHBIMU a3p030NsMY — MpeanodTUTENsLHO MeTog nogbopa kKpueoi. Mpy npumMeHeHUK
MOHOAMUCMEPCHOTO a3po30ns, Kak Npasuno, nony4arT HebomMbLIOe YUCTO Ppe3ynbTaToB U3MEepEeHWA, U3-3a Yero
meToz noaGopa KpUBOW MOXKET 0KasaTbCs HeMpPUrogeH.

Mpumep nNnaHa sKcnepuMeHTa NPUBEAEH B NMPUNOXEHUN A.

6.2 YcnoBusa UcnbiTaHUA

WcnbiTanna npobooTOOpHUKOB BAbIXaeMOK ppakLuy YacTuL, NPOBOAST B a3poAMHaM1Yeckoin Tpybe unu
aspo30nbHOM kKamepe. MHaueuayansHblie Npo6ooTBOPHMKM BAbIXaeMOoi dpakuum, npeaHasHaveHHble Ans Uc-
Nonb3oBaHWsA B aTMOCEPHOM BO3AYXE UMW B MOMELLEHUAX C UHTEHCUBHOW MPUHYOUTENbHOW BEHTUNAUWER
(T. €. NpY CKOPOCTW NOTOKa Bosayxa Gonee 0,5 M/C), UCMbITLIBAIOT, 3aKPENUB MX HA POCTOBOM MaHEKeHe UMW Ha
KOHCTPYKLUW, UMUTMPYIOLLIEH Teno Yenoseka. [onoxeHne MaHekeHa MM Opyrov Noaxoasilien KOHCTPYKUMK
AomxHo obecneyrBaTb BOCNpOM3BEAeHWE BNWAHMA Ha oTBop npob ronosbl U KOpnyca YenoBeka B HaTyparb-
HYK BEMUYUHY.

Mpumeyvyanune — Npyn NnpoBegeHUM UCNLITAHWA B aapoanHamudeckon Tpybe anametpom 1,2 M, anuHon 1,8 m
ObiNo C UCMNOMb30BaHUEM KOHCTPYKUWK, UMUTUPYHIOLLEN TENo YeroBeka, LWHUPKUHOW 33 CM, BbICOTOM 21 CM WU TOMLMHOM
21 cm, Ha Bce YeTbipe BepTMKarbHbIX MIOCKOCTU KOTOPOW yCTaHOBNEHbI NpoB0OTOOPHUKM, ObINW NOMyYeHbl TaKkMe e pe-
3ynbTaTthl, Kak U NPy UCNOMb30BaHWM MaHEeKeHa B HAaTypanbHYH BEMUYKHY.

[abapuTHbie pasmepbl U XapakTepUCTMKU UCMOMNb3YEMOrO MaHeKeHa NMPUBOAAT B MPOTOKOMNE UCnbITa-
HWW. PesynbTatbl MchbiTaHWin npobooTbopHuka Ons uHaMBuayanbHoro otbopa npob He NpUrogHbl MpW ero
MCNONb30BaHUKM B Ka4ecTBe cTauunoHapHoro npobooTOopHUKa B cpefie C BbICOKOW CKOPOCTLIO MOTOKA BO34yXa,
a pe3ynbTaTbl UCMbITAHWUIA CTauMoHapHoro NpobooTbopHMKa He NPUro4HbI NPKU €ro UCNONb30BAHUN B KAYECTBE
npobooTbopHMKa ANA MHAMBKUAYanbHOro oTbopa npob.

Ons npobooTOOpHMKOB TOpakanbHOW unu pecnupabensHon dpakumii achdekTuBHOCTE oTbopa npobd
npeacrasnsieT cobon kombuHauuw addekTnBHocTM NpobooTbopHMKa Ha BXOAE W BHYTPEHHEro MPOCKOKA.
OTW BENMMHYMHBI MOTYT ObITh MOMYYeHbl B OQHOM 3KCNepMMeHTe, AManasoH pasMepoB YacTul OyaeT orpaHuyeH
aHanuavpyemon cdpakumen (cm. Tabnuuy 1). B kauecTBe ansTepHaTMBLI CyMMapHYyH 3 deKTUBHOCTL 0T6O-
pa npob MOXHO onMpegenuTb NyTemM KOMOMHUPOBaHUA pe3ynbTaToR ABYX OTAENbHLIX 3KCMEPUMEHTOB: OO4HOMO
3KCMepuMeHTa no onpepeneHnio addekTeHocTy npobooTbopHMKa Ha BXode, ApYroro — no onpeneneHuto
BHYTPEHHEro npockoka. 3 deKTUBHOCTL NpobooTOOpHUKA Ha BXOLE ONpenenstoT Tak ke, Kak U npu otbope
BAbIXaeMon hpakymm, HO NPU 3TOM AnanasoH pasMepoB aspo30nbHbIX YacTuy ByaeT orpaHu4eH aHanusupye-
Mo dppakumen (cm. Tabnuuy 1). MicnbiTaHns no onpegeneHunto Npockoka MoryT ObiTe NpOBeAeHbl B @a3p030-b-
HOW Kamepe Mpu HWU3KOWM CKOPOCTM NMOTOKA BO34yXa C UCMOMb30BaHUEM U30INMPOBaHHbIX NPOOOOTOOPHMKOB.

6.3 KonTponupyemble BNuAKOLLKWE BENUYUHDI

6.3.1 O6Lwmre nonoxeHns

JlaBopaTopHble UCMBITAHUA MO onpedeneHuio ahdekTMBHOCTY oT6opa Npo6 NNaHupyloT TakuM obpa-
30M, 4TOGbl 0BGecneynTb KONMMYECTBEHHYH OLEHKY BIUSAHWSA BENWHYMH, NPU3HaAHHLIX 3HaYMMBIMU MO pe3yrib-
TaTaMm KPUTUYECKOTO aHanu3a, Ha XapakTepuUcTWMKW UcrbiTyemoro npobooT6opHuka. B 1abnuue 1 npueeaeH
nepeveHb Hanbornee 3HA4YMMbIX BAUSIOLLMX BEMMYMH U MHopMaumna ob nenbiTaHuax (ob6asaTensHoe, o6s3a-
TenbHoe AnA NpoGooTEOPHMKOB HEKOTOPLIX TUMOB MM KOHKPETHLIX Cry4aeB NpUMeHeHUs unu Heobssartenb-
Hoe). BenuuymnHbl, BNUSHNE KOTOPLIX HE YYWUTLIBAKT, OOMKHbI ObiTb YETKO WAEHTU(MUMPOBaHLI B ONMcaTeNb-
HOW YacTKU NPOTOKONA MUCMLITAHMIA C yKasaHWeMm COOTBeTCTBYLWero obocHOBaHMS.
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Tatnuua 1— KoHTponupyemslie BAUAKOLWLIXE BEMUYKMHBI

ONA  yrnaBMMBaHUS  a3p030SibHbIX
yacTtuy (Hanpumep, unsTpyowue
maTepuansl, BCNeHeHHble MaTepu-
anel U T. 4.) C COOTBETCTRYHOLLEN 06-
paboTKOW NOBEPXHOCTM (Hanpumep,
NpoONUTaHHLIE peakTUBOM, rmagkue,
MOKPbITbIE CMAa3KoN U T. A.)

Kareropus MyHKT Ha-
BenununHa uenbiTa- [vana3zoH Yucno sHaveHuin cTosALlero
HWIA cTaHgapTa
AspoguHamuyeckuia gua- E Ot 1 go 100 mxkm gna Babixaemon | He meHee 9 aHavyeHwun, pac- 8:3.2
MeTp YacTvy, dpakumm. npefeneHHbIX No AuanasoHy
Ot 1 go 35 MKkm AnA TopakanbHOW | pasmepoB Takum oBpasom,
dhpakuumm. YTOOLI BbINKM YYTEHLI Xapak-
Ot 1 go 15 mkm ona pecnvpabenb- | TepHbIe y4acTKy KpMBOW adh-
HOWM chpakunn heKkTMBHOCTH
CkopocTb NoTOKa BO3ayxa C B paboyen 30He Tonbko BHYTpW No- | OgHO 3HayeHwe, He Gonee 6:3.3
MELLEHWIA 0,1 m/c
[Mpupoaa asposzons C B pabouen 3oHe BHyTpW nomelwle- | [iBa 3HadeHun, ogHo He Bo- 68:3.5
HUIA UNK Ha OTKpPbITOM Bo3gyxe oT | nee 0,1 m/c, BTopoe — 1 mic
0 no 4,0 m/c
HanpaeneHwe noToka BO3- C YcpeoHeHWe No BCeEM Hanpaene- | HenpepblBHOE — BpalleHue 6.3.4
ayxa HUSIM npobooTbopHMKka WNKU He
MeHee 4 HanpaeneHwin no-
Laroso
3apsg asposons 0] Aspo3sonb, cofepxalluin 3apsikeH- | MNogbupalT ycnoBus, Haw- 6.3.7
Hble 4YacTuubl, UKW HehTpaneHeld | Bonee Bnu3akue K uccneny-
asposonb (C paBHOBECHbIM pac- | eMblM
npeneneHvem sapaaa).
[MpoBooTOOPHWK, WIrOTOBMEHHbIN
13 TOKOMpPOBOASLIEro marepuana,
W 13 UanNeKkTpuka
Pasnunyne xapakTepucTuk Cr MakcumanbsHO BO3MOXHOe 4ucno | He meHee 6 ak3eMnnapoB 6.3.8
obpasuoB npobooTbopHu- npobooTbopHWKOB B rpynne
KOB OfHOro TMna
OTtknoHeHne oBbeMHOro c* HomuHaneHbih 06bemHbIR pacxog | He meHee 6 ak3eMnnsapoe, 6.3.9
pacxofa BO3fyxa npu oT- Bo3ayxa M Donee HW3Koe M bonee | WMCMbITAHHBLIX NpW 3 pasnu4-
6ope npob oT HOMWHamMb- BbICOKOE 3HaYeHusi pacxofa npw | Hblx 3HaYeHUsAX pacxoda
HOro 3HaYeHUs OJHOW CKOPOCTW MOTOKa BO3ayxa
Ynoeutens 0] Marepwuan/cpeaa, noaxoasLme — 6.3.10

MpumeyaHune — ObosHayeHue KaTeropum McnblTaHuii: C — obasatensvHoe, C* — obs3aTenbHoOe TONBKO AN
HeKoTopbIX TMNOB npoGooTbopHMKoB pecnpabensHor U TopakanbHoW dpakunin, O — HeobasaTenbHoe.

B Tabnuue 1 Takke NpuBedeHbl AMaNasoHbl 3HAYEHWA BENUYUH, MPU KOTOPLIX MPOBOAAT UCTbITaHUS,
W YUCNO 3HAYEHWIA B 9TUX QManasoHax. BoibpaHHble 3HaYeHusi He 00s3aTeNbHO QOMKHbBI BKIOYATE rpaHuLbl
AvanasoHa, Ara HEKOTOPLIX BEMMYMH B Tabnuue 1 ycTaHOBMNEHbI KOHKpeTHble TpeBoBaHus. Ecnun, ucxoas ns
nnaHa skcnepumeHTa, Heobxoanmo BbiGpaTh, HanpUMep, NPUPOLY KOHTPOMLHOTO a3p030M1A UMW TUM YNoBuUTE-
ns1, TO NPU KPUTUYECKOM aHanuae paccmaTtpuBaloT BNMsaHWE CAenaHHoro Belbopa Ha NMPUrogHOCTb pesynbTa-
TOB MCMbITAHUI NpK perynsipHoM oT6ope npoo.

B HacTosweM cTaHaapTe npuBefeHbl cnocobbl OLUEHKN COCTaBMAKLWMX HEONPe4eneHHOCTM 1 UX y4eTa
NPy BbIYMCNEHUM PACLUMPEHHON HEONPEAENeHHOCTU TONMLKO AN TEX BENUYNH, BIIUSHUE KOTOPbLIX ONpenensor
B 00A3aTenbHbIX MCnbiTaHusax. OUEHKY BNUAHUS BTOPOCTEMNEHHbLIX BENWYMH M COCTaBMAKLWMX HeonpeaeneH-
HOCTM NOnNb30BaTelb HACTOSLEro cTaHaapTa OCYLUECTBNAET Ha CBOe YCMOTPEHMUE.
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6.3.2 Pa3smep yactuy,

[na npoBegeHWa UcnbITaHWn NpoBooTBOPHUKOB BALIXAEMON hpakLMM HaubonbLWKiA pa3aMep aspo3onb-
HbIX YacTUL, 4OMKEeH HaxoAUTbCA B AanasoHe oT 90 go 100 mkM. [na npoBedeHus UcnelTaHnia npobootbop-
HUKOB pecnvpabenbHO U TOpakanbHOW hpakUWii No KpanHein mepe 0aQHO 3Ha4YeHue pa3aMepa YacTul, JOMKHO
ObITb BbIOpaHo W3 0brnacTu BBNM3KM HUKHEN rpaHuLbl Auana3oHa pa3mepoB (1 MKM), a HanbonbLlwKin pasmep
YyacTuy, BbIbMpaT TakumM 0b6pasom, YTobbl HaMMeHbLaa MaMmepeHHas 3dPeKTUBHOCTL oTBopa nNpob cocTae-
nsana He meHee 0,04.

[wnana3soHbl 3Ha4YeHW pasMepa 4acTuy, npueedeHHble B Tabnuue 1, COOTBETCTBYHOT HOPMaTUBaM Mo
oTbopy npob (cm. TOCT P NCO 7708—2006, pucyHok B.1).

MpumeyaHwne—[na HopmaTtueoB nNo otbopy Npob pecnvpabencHON U TopakaneHoN hpakunii 9 EKTMBHOCTE
oT6opa npob 0,04 cooTBeTCTBYET pasmepy NpubnuantensHo 8 u 22 MKM.

6.3.3 CkopocTb noToka Bo3gyxa

B pabo4eir 30He BHYTPM NOMELLEHUI CPedHAA CKOPOCTL NMOTOKAa BO3A4yXa cocTaBnaeT B cpeaHem ot 0,1
o 0,3 m/c. [luanasoH 3HaYeHui CKOPOCTM NOTOKA BO3ayxa B «paboyeit 30He Ha OTKPLITOM BO3AyxXe» npume-
HAOT Ans NpoBoOTOOPHMKOB, NCMOMbL3YEMbIX B MOMELLEHWUSIX C MHTEHCUBHOW MPUHYANTENBHOW BEHTUMSALMER
(npw ckopocTu noToka Bozayxa bonee 0,25 m/c). PekomeHayemoe B HacTosILLEM CTaHAapTe Hanbornkbllee 3Ha-
YeHKe CKOPOCTUW NOTOKAa BO3AYXa MOXET DbiTh UBMEHEHO, ecnv Npu KpUTMYECKOM aHanuae Beino ycTaHosne-
HO, YTO BEPXHSAA rpaHnLLa AuanasoHa 3Ha4eHWIn CKOpOCTY NOTOKAa BO3AyXa Bhille, YeM yKkasaHHas B Tabnuue 1.

6.3.4 HanpaBneHue noToka Bozayxa

B cooTBeTCTBUN C HOPMATMBOM Mo 0TOOPY BAbIXaeMoW hpakLMM BNUSIHWE HAMpaBneHWs NOTOKa BO3ay-
Xa OLEHMBAKT B Ka)KAOM MCNbITAHUW, Bpalyash MaHeKeH (MNn KOHCTPYKUMIO, UMWUTHUPYIOLLYIO TENO Yernoseka)
Unu npobooTGOPHUKM MedneHHO U HenpepblBHO, N0 NolaroBo MeHss HanpaeneHue, UCNOoNb3ya YeTbipe
(HanpumMep, No cTopoHam ceeTa) unu bornee HanpaBneHWn. [ns cTaunoHapHbIX NPOBOOTOOPHUKOB 3TO Tpe-
©oBaHWe He Bcerga MoxeT ObiTb BbINOMHEHO, ecrnv NpobooTOOPHKMK CKOHCTPYWMPOBaH Takum 06pasom, 4To ero
BXOLHOE OTBEPCTUE BCErga OPUEeHTUPYETCA onpedeneHHbIM 06pasoM No OTHOLLEHMIO K HAanpaBneHWo NoToka
BO34yXa, WKW BXOAHOM BO3AYXOBOA obecrnedymBaeT OOQWHAKOBOE BCAaChIBAHWME MO BCEM HamnpaeneHWsM Unu
ecnu otbop nNpob NpoucxoOuT B (hMKCMPOBaHHLIX ToYKax oTbopa npob ¢ permaMmeHTMpPOBaHHOM opveHTaumen
npo6ooTOOpPHMKA MO OTHOLUEHMWIO K MCTOYHUKY MPUHYOMTENBbHOW BEHTUMALWN,

6.3.5 MNMpupopa aspozonAa

Mpu Banupgaumm NpobooTOOPHMKOB ANA MX MCMbITAHWA UCMOMb3YIOT adpo30Nb ChHepu4ecknx 4actuy
(TBEpAbIX YacTWLL UK Kanesnb XWAKOCTW) UK YacTuy, dhopmbl, 6rnnakon K cchepuyeckoin. CteneHb arnomepa-
LUM YaCTUL, KOHTPOMBLHOrO a3p030ms MOXeT BbITe onpefeneHa NocpencTBOM BU3yanbHOMO 0CMOTpa 4YacTtul,
cobpaHHbIX NyTeM OCaXaeHUsl Ha NpeaMeTHbIe CTeKNa, pasMelleHHble B paboyeit cekumnm a3poanHaMmnyecKon
TpyObl MW UCTBITATENBHON Kamepbl, nog Mukpockonom (Hanpumep, no FOCT P MCO 14966). Kak npasuno,
npennonaratT, YTO XMMUYECKNA COCTAR KOHTPOMBLHOMO a3po30ns He BMMAET Ha pe3ynbTaThl UChbITaHWi. Ecnn
MpY KPUTUHECKOM aHanu3e YyCTaHOBMEeHOo, YTO NogobHoe BNWsIHME CyLLecTByeT (HanpuMmep, 3a cHeT aaresun
YacTWL, Ha BHYTPEHHWX MOBEPXHOCTSX NpobooTOopHUKa), TO 3TO HEODXOOUMO YYUTbIBaTH NPU BbIDOPE KOH-
TPONBHOIO a3po30ns W YKasbiBaTb B NPOTOKOME UCMLITaHWUIA.

6.3.6 Macca oToOpaHHbIX a3PO30NbLHLIX YacTUL M Macca YacTUl, NOTEPSAHHbIX MPU NMPOCKOKe

Llenbto ncnbiTaHua sBNAeTcH onpeaeneHne 3aBMCUMOCTH 2 eKkTUBHOCTM NpobooTOopHMKa OT Macchl
0TOBpPAaHHbLIX a3P030MbHEIX YaCTUL, MMM MAacChl YACTUL, NOTEPSHHBIX MPU BHYTpPeHHeM npockoke. [MNpu ucnbi-
TAHWWU HEe OLIeHMBAIOT HEOoNpeneneHHOCTb, CBA3aHHY ¢ Npouedypoll KONMMUYECTBEHHOro aHanmsa. 3HayeHus
MaCChl YNOBMEHHbIX YacTuL, (BbIYMCIISEMOM Kak NPOU3BeeHNe COAep KaHnst aapo30rbHbIX YacTuL, B BO3AYXe
Ha 0b6beM Mpobkl) OOMKHLEI COOTBETCTBOBATE TUMUYHLIM 3HAYEHUAM COAEPXKaHWUSA YacTuL, OnpeneneHHoro
B pamkax MraHOBOro KOHTPOMsA KadyecTBa Bo3fyxa Ha pabouem mecte. WcnblTaHua cnedyeTt NpoBoAWUTL Mpw
3HAaYeHWUsIX MAcCbl, COOTBETCTBYHLLNX MaKCMManbHOMY COAEpXKaHWI0 U NpoaoMmKMTENbHOCTM oTOopa npoo,
XapakTepHbIX 4Ns uccnegyemoro pabodero mecta. bea 060CHOBaHHBLIX MPUYWH BEPXHIOK rpaHMLy AManasoHa
He cnefdyeT yBenMuuBaTh.

MpumeyaHune— lNpumep Takoro vcneiTanus npuseneH B FTOCT P 70378.5—2023 (nyHkTbl 6.5.5 1 7.4.7).

6.3.7 3apsag a3pos3ons

Ecnu npo6ooTGOpHUK U3rOTOBMNEH U3 MaTepuana, He NPoBOASALLETO ANEKTPUYECKUA TOK, TO UCMbITAHUA
NPOBOOAT C 3MEeKTPUYECKU HelTparnbHbIM a3po3onem (aspo3ofieM C paBHOBECHbLIM pacnpefeneHnem 3aps-
na). Onsa HedTpanusauun aspo3onen NpUMeHsT CUCTEMbl aHanuaa auddepeHunansHOn anekTpudeckon
NOABWXHOCTKU YacTuy, unu apyrve yctponctea (cm. FTOCT P 70063.1). JonyckaeTca NPpOBOAUTE UCMBITAHUA C
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NPUMeHEeHNeM 3apsKeHHOIo aspo30nsA, ecnn MoXeT ObiTb NOKasaHo, YTo 3apsad Ha 4YacTuuax He BNUAEeT Ha
achhekTMBHOCTE 0TBopa npob. PesynkTathl UCNLITAHWIA U peansHoro otbopa npod MOryT 3HaYMUTENBLHO OT-
NU4aThbCs, ecrnu B BO34yXe NMPUCYTCTBYIOT 3apsiKeHHble a3p030bHble YyacTuubl. [peanouTuTensHO CBOAUTL K
MUHUMYMY BIUAHWE 3MNEKTPOCTAaTMYECKUX 3apsaoB, BbibMpasa npobooTOOPHUKM, 3roTOBNEHHbIE M3 TOKOMpPO-
BOOSALLMX MaTepuarnos, 1 obecneunBas TLLATENbLHYH OYUCTKY 1 3a3eMIeHne BCero UcnsiTatensHoro obopyno-
BaHWA B COOTBETCTBMMU C PEKOMEHOaUNAMM N3TOTOBUTENS.

6.3.8 Pasnuune xapaktepUCcTUK oBpa3uoB npo6ooT6OPHUKOB ogHOro Tuna

MpumeyvyaHune — lNpreegeHHble TpeboBaHns 0bA3aTeNkbHblI TONBKO ANA MHAWMBUAYaMNbHBIX NPpobOOTOOPHUKOB
TopakaneHou 1 pecnupabensHon hpakumii.

MpyU UCMBITAHUAX UCNOMb3YIOT OPUTMHAaNbHLIE, CEPUAHO BbIMyckaeMble NpoBOOTEOPHUKM, NO BO3MOX-
HOCTM BbIBLWIME B yNoTpebneHuy B Te4eHWe M3BECTHOMO Neprvoaa BPEMEHU U C U3BECTHLIM CPOKOM rOAHOCTMU.
OnbITHbIE 0Bpa3Lbl NPobooTOOPHUKOB UCMbITAHUAM He noanexart. Ecnv ecTb ocHoBaHWA monaraTh, YTo pas-
NUYKUS xapakTepucTuk o6pasuos NpobooTEOPHMKOB OOHOTO TUMA HEe3HAYUTENbHbI, TO NOMYyYatT Mo KpalHew
Mepe LIECTb peaynsTaToB, NoMy4YeHHbIX B 0AUHAKOBbLIX UCTILITAHUAX C MPUMEHEHWEM LLUECTU OAWHAKOBLIX NPO-
BooTbopHukoB (cm. MOCT P 70378.1—2022, Tabnuua 1).

6.3.9 OTknoHeHue o6BLeMHoOro pacxoaa Bo3ayxa npu ot6ope Npo6 oT HOMMHANLHOrO 3HaYEHUA

MpumeyaHue — lMNMpuBeneHHble TpeboBaHUs 0bA3aTENBHBI TONBKO ANA MHAWBMAYAlbHbLIX NPOGOOTOOPHWKOB
TopakanbHoW 1 pecnupabensHOn hpakumia.

BnusiHue oTknoHeHuin o6beMHoOro pacxoda Bosayxa npu otbope Npob oT HOMWHANBHOTO 3Ha4YeHUst Ha
pesynbTaTbl UCMbITAHWA ONPeaensaoT NPU CKOPOCTM MOTOKa BO3dyxa, Haubonee XapakTepHoi Ana uccnepy-
emoii paboyeit 30Hbl. McnbiTaHua NpoBoaWTL He 06si3aTenbHO, ecni B PYKOBOACTBE MO 3KChmyaTauuu npo-
B600TOOPHUKa NpuBedeHbl hOPMYnbl ANS BbIYUCNEHWS MOMPABOYHbLIX KOIPMULNEHTOB, YYUTLIBAKLLUX 3TO
BMUSIHWE, UMW yKa3aHbl X 3HaYeHKs. ECnn ucnbiTaHWs NpoBoasaT npu 06beMHOM pacxoge Bo3dyxa, OTIIMYHOM
OT HOMWHAMLHOrO, TO OH JOMKeH BbiTb 0OUHaKOB ANS BCeX UCMbITyeMblX 06pa3syoB NnpobooTHopHUKOB 1 OT-
KNOHATLCS OT HOMWHaNbHOrO pacxoda He bonee yem Ha + (5—10) %.

6.3.10 O6paboTKa NOBEpPXHOCTHU

Moa obpaboTkoi noBepxHocTel creayeT NoHUMAaTbL CMasbiBaHWE WM OYUCTKY yrnoBuTenei (Hanpumep,
NnacTWH MMNAKTOPOB), HENTpanu3auuo ULTPOB U NOPUCTLIX MaTepMUanoB U O4YUCTKY Bcero npobooTbopHu-
ka. Ecnu npu npoeeneHnn UCMbITaHWMIA NPUMEHSIIT cnocobbl 06paboTKK NOBEPXHOCTEN, OTNMYHbIE OT PEKo-
MEHOOBaHHLIX B PYKOBOACTBE MO 3KCnnyatauuy npobooTbOopHUKOB, TO NogpobHoe onucaHue NpuMeHsiemblxX
npoueayp ¢ o06ocHOBaHNEM NPUMeHEHUs! NPUBOAAT B MPOTOKONE UCMbITaHWUA.

7 TpeboBaHUA K YCNOBUAM UCTbITaHUN

7.1 WcnblTanua npoBoaaT Npy CNegyowmx yCnoBmsx:

- Temneparypa ot 15 °C go 25 °C;

- DasneHue ot 960 go 1050 rMa;

- OTHocUTenbHasa BnaxHocTb oT 20 % 1o 70 %.

JonyckaeTtca NpoBoAWTbL UCTLITAHUS NPW APYrUX 3HAYEHUAX TEMNEPAaTyphbl, aTMOCHEPHOrO OaBneHus
1N OTHOCWTENbHOW BNaXHOCTWM B Npedenax pabovmx Avana3oHOB MCMbITYeMblX MPoGOOTOOPHUKOB, €CIN OHK
Donee TOYHO BOCMPOW3BOLAT yCrnoBusa B pabodver 3oHe. B npoTokone wcnbiTaHnii NpyMBoAAT nogpobHoe onu-
caHue paboyel 30HbI U NapaMeTpbl YCNOBUIA OKpYXatoLel cpefbl BO BPeMSA UCTIbITaHWUIA.

7.2 UcnbiTaHMa [onyckaeTcs NpOBOAUTL C NMPUMMEHEHWEM asdpo3051s XKMAKOCTU MM a3po30na TBepablxX
yacTuy,. MprUMeHsIoT NONUANCIEPCHbLIA MM MOHOOUCNEPCHBIM a3po30rb, MW U TOT 1 Apyroi. Beibop Tuna aspo-
307151 32BUCUT OT NPUPOALI 23P030MbHLIX YACTUL B BO3Ayxe paboyeil 30Hbl. [1py MCnonb30BaHUM MOHOAWUCMNEPCHBIX
KOHTPOIbHLIX a3po3onei [Hanpumep, Ha ocHoee A3 C (auokTun cebaumHaTa/Ouc(2-sTmnrekcun)aoekangvoara)|
B OOHOM 3KCMepuMeHTe Mosfy4yaloT OOHO 3HadeHue adpdekTMBHOCTM oTOOpa npob AnA O4HOMo 3HaYeHus
aspoAvHaMuyeckoro guametpa. [Mostomy AN nonyyeHwus 3HadeHuin 3ddeKTMBHOCTM, COOTBETCTBYHLLUX
OEBATW pasnuyHbiM pasmepam 4Yactuy (cm. Tabnuuy 1), HeobxoouMO MCMONb30BaTh Kak MWHMMYM OE€BATb
MOHOAMCNEpPCHbLIX aspo3onei. MpegnoyTUTENbHO NPUMEHATE a3p030nb chepuyecknx YacTul, B NMPOTUBHOM
cnyyae bynet HeobxoaMMO BBOOUTL NOMPABOYHbLIE KO3MMULMEHTEI AN yYeTa hopMbl U NNOTHOCTW YacTul,.

Mpn MCMNoNb30BaHUKM TMOMMAMCMNEPCHOIO a3p030/11 B OQHOM 3KCMEPUMEHTE MOoNnyvyalT HEeCKOSbKO
3Ha4YeHun aheKkTMBHOCTM oTbopa Npob, COOTBETCTBYHLIMX HECKONBKMM 3Ha4YeHUsM aspoauHaMWYecKoro
OvameTpa B npegenax 3afaHHoro AuanasoHa. MNonpaeoyHble ko3t hULMEHTLI ANA yYeTa NAOTHOCTA U hopMbI
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YacTuy (Npy UMX NPUMEHEHWKM) ONpedenalT Kak yHKUuuK pasmepa dacTtuu. [ducnepcHaa d¢asa aapo3orns
OOMKHA COCTOATb M3 YacTUL, NPaKTUYECKN He CMOCOBHbIX K KOHAEHCALWKM, UCMIapeHUio 1 Koarynsauum.

7.3 Bbibop aspo3ons 3aBUCUT OT JOCTYMNHOCTU MNOOXOASALLEro MeToda U3MepeHuin a3apoguHamMmMYecKoro
AnamMeTpa 4acTull; OH MOXET BbITk onpefeneH ¢ NpuMeHeHueM Nboro cpeacTea MU3AMepPEeHUA, UMEKLLLErO MOo-
HOTOHHYHO IrpagyMpoOBOYHYI0 XapakTePUCTUKY B COOTBETCTBYIOLLEM Anana3oHe pa3mepoBs yactul. Mcnonbaye-
Mbl€ CPELCTBa U3MEPEHWNI C NPSIMbIM OTCHETOM MOKa3aHWIA AOMKHLI o6ecnednBaTe NonyvyeHue uHgopmaymun
0 paaMmepe 4acTuy, B ednHMLax aspogvHaMU4eckoro guaMeTpa vactuy. B gpyrux cnyyaax cpefncrso M3me-
pPEHU MOXET ObiTb NPU3HAHO NPUrOAHLIM, CNK ANS Hero MoXeT BbITe NonyYeHa rpagyyMpoBOYHAas XapakTe-
pPUCTUKA Ha OCHOBE a’poauHaAMMYEeCcKOro AnameTpa YacTul, UMK ecnuv Nony4YeHHble pe3ynsTaThl U3MepeHuii
MOryT GbITb M3BECTHBIM CNOCOBOM NepecHnTaHbl Ha aspogMHaMUYECKWMA AMaMeTp YacTul, Hanpumep nyTem
BbIYUCMEHWIA, YYUTBIBAKLLNMX NIOTHOCTb UNK hopmy YacTul. Ecnv npuMeHsaT nocnegHUn noaxod, B NpoTo-
Kore MCNbITaHWI HeOBXOAUMO yKa3aTk NOMHYK MHhOPMAaLMKD 0 METOAE BLIYUCIIEHUIA (M HeonpeaeneHHoCTH).
MpuBoOAT NnogpobHoe onMcaHne MeTOOVKA rpafyupPOBKU (UM NPUBOLAT CChINKY HA aTTECTOBAHHYI METOAMWKY
M3MepeHWin unmu ctaHaapT), ocobeHHO ecny NPUMEHSAIOT NOMNPaBOYHbIe KO3 (ULMEHTEI A5 yYeTa NMNOTHOCTH,
hOpMbl UMK OPYTMX XapakTEPUCTUK YacTUL, KOHTPOMbLHOIO a3po3ons. [onyyYeHHble 3Ha4eHWs aapogMHaMnye-
CKOTO AMameTpa 1 MX NPeLn3noHHOCTE (BKITOYan HeonpeaeneHHocTb Noboro MCcnonb3yemMoro nonpasoYyHoro
KoachpuLnmeHTa) 4OMKHbI ObiTh BEIYUCTIEHBI U NPUBELEHLI B MPOTOKONE UCMNbITAHUIA.

7.4 B 3kcnepuMeHTax no otbopy npob pecnupabenbHON M TopakanbHOW hpakuuii MOHOOMCNEPCHOCTb
KOHTpOMNbHbLIX aspo3onei, onpegensemasn Yepez CIO, He gomxkHa npesbiwaTth 1,1. MNpu otbope npob BObIXa-
eMoi hpakumy MOHOLUCNEPCHOCTb KOHTPONbHBLIX aspo3onei, onpeaensemas Yepes ClO, He JoMmKHA NpeBbI-
watb 1,3. MNpu Mcnonb3oBaHMKM NONMANCNEPCHBIX a3po30Sei pacnpegeneHne YacTuy no pasmepam SOMKHO
BKMHYATb YacTULbl C a3pOAUHAMUWYECKUM OUAMETPOM, 3HAYMTENLHO NPEBLILLAKLWKMM caMblil GoNbLUOK ana-
MeTp, NMPW KOTOPOM AO0IMKHA onpefenaThea 3 eKTMBHOCTL 0TBOopa, AN NONy4YeHWs COOTBETCTBYHOLLEN He-
onpeneneHHocTy.

7.5 PacnpegeneHue 4acTuL, KOHTPONbHOIO aspo3sons B paboyem obbeme aspo3onbLHON Kamepbl (aspo-
AWHaMmyeckon Tpybbl) OOMKHO ObiTb OQHOPOAHBLIM, CTAHAAPTHOE OTKMOHEHWEe, XapakTepusyllee M3MeH-
UYMBOCTb pacnpefeneHus YacTuy No pasMepam W UxX CoaepXKaHue B MPOCTPaHCTBE, OOMMKHO COCTAaBMNATh He
tonee 10 %. CTaHOapTHOE OTKIIOHEHWE, XapakTepuayllee M3MeHYNBOCTL pacnpefeneHns YacTul, No pas-
Mepam W UX COLEpPKaHWsl BO BPEMEHU, NOCHe BBeAEHWS Kaknx-nnbo nonpaBok OMKHO cocTaBnsATe He bonee
10 %. CogepxaHve W pacnpefeneHne aspo3onbHbIX YacTul Mo pasMepam nogdupatoT B COOTBETCTBUK C
TpeboBaHUAMM MeTOAA M3MEPEHWI a3poauHaMMYECKOro JMaMeTpa YacTul,. [lnanasoH cogepXaHus nonuam-
CMepCHOro aspo3ona noabuparT TakuMm 0bpa3oM, 4Tobbl ¢ aAeKBaTHOM TOMHOCTBH MOXHO ObINO onpenennTb
cofepXaHue (Unu YMCrno) YacTuL, Kaxaoro 3agaHHOro pasMepa, HO MCKMiYMThL paboTy B 06nacTu 3HaYeHuN
cogepxaHusi, bnnzkux kK owmbke coBnageHws cpeacTsa M3MepeHuin. PacnpegeneHne 4actuy KOHTPOMbHOMO
aspo30risi Mo pasMepaM U cofepkaHue nogbupatoT Takmm obpazom, 4Tobbl HEONPEeaeneHHOCTb Pe3ynLTaToB
M3MepEeHWn CooepKaHUs aspo30IibHBIX YaCTUL, MOMYyYEeHHbIX aHanMTUYecKUmM MeTodOoM, cocTaenana He bo-
nee 20 % npw aHanuae rpaBUMEeTPUYECKMM UMK XMMUYECKUM METOOOM, U He Bonee 25 % — npu onpegeneHum
CYETHOW KOHUEHTpauuy YacTul,. PeayneraTtel cTatucTudeckon odpaboTku pe3ynsTaToB U3MEpPEHU cogepka-
HWUS MPUBOOAT B NPOTOKOSE UCMbITAHUA.

7.6 OT6op Npob ona onpefeneHnsa COAePKaHns aspo30SibHbIX HacTUL, B OKPYKaloLeM BO3ayxe NpoBo-
OAT C MOMOLLbH OCTPOKOHEYHBLIX TOHKOCTEHHBIX 30HAOB. [1py NCNbITAaHUKU B aspoanHamMudeckon Tpybe otbop
npob NpoBOASAT B U3OKMHETMYECKNX yCcnoBusax. Ecnn ns-za xapaktepucTuk notoka, ocobeHHOCTeW NpuMeHs-
eMbIX 30HA0B WUI CBONCTB 0TOMpaeMbIX aspo30/bHbIX YacTUL, HEBO3MOXHO 40OUTLCA M3OKMHETUYHOCTU, TO
B 3HAYeHUA coAepXaHWsa BBOAAT COOTBETCTBYIOLLME NOMPaBKM HA HEWU3OKUHETUYHOCTL. Mpn NnpoBeaeHUn Uc-
NbITAHWIA B 23p030S1LHOM Kamepe (Mpy CKOpPoCTKU NoToka Bo3ayxa meHee 0,1 m/c) obecnevnBaloT HenpepbIBHOE
BpalleHue 30HOO0B 1M paboTy B NCEBAOM3OKMHETUYECKOM peXuMe (B KOTOPOM 3a cyeT BpalleHusi nepuogu-
YECKW M C MOYTWM pPaBHOW BEPOATHOCTLIO LOCTUrAlOTCS M30KUHeTUYeckne ycrioBus). OCTPOKOHEYHbIE 30HAbI
pasMeLLalT B aspo30nbHOM Kamepe Takum obpasom, 4Tobbl 06ecnednTb OLEeHKY HeOOHOPOAHOCTH pacnpene-
MEeHWsA KOHTPOMBHOrO a3po30s B NPOCTPAHCTBE (M BPEMEHW, ECNM FTeHepPUPYEMbIA a3po30Nb HEAOCTaTOHHO
cTtabuneH). Pasbpoc 3HauveHuid copgepaHus aspo3ons B pabodem obbeme aspo30rfbHOWM KaMepbl OOMMKeH
coctaenaTte He Bonee 10 % (cm. FTOCT P 70063.1 v TOCT P 70064.2).

7.7 3Ha4yeHusa CKOPOCTM NOTOKa BO3Ayxa (N MbLIX APYrMX NapaMeTpOB OKPYXKalllen cpefbl) BO
BpeMs UCMNbITAHUA He OOMKHbI OoTnudaTecsa bonee Yem Ha 10 % OT 3HadYeHwid, HabngaeMblx B uccnegye-
MO paboyeil 30He, rae NpPMMeHsAT 00pasLbl MCMbITyeMbIX NPO60OTOOPHMKOB. MaHekeH (MNKn KOHCTPYKLMS,
MMUTUPYHOLLAA Teno YenoBeka), NnpobooTOOpHUKK, CpeacTBa U3AMEPEHUIA U UCTLITATENBLHOE 060pYA0BaHUE He
OOMKHBI NepekpbiBats bonee 20 % nnowlagn nonepe4YyHoro ceveHns asapognHamudeckon Tpybel. B npoTtokone
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MCMbITaHUIA NPUBOAAT MHGOPMALMIO O HanNM4MK B aspoauHamudeckoi Tpybe yyacTka(os) TypOyneHTHoro no-
TOKa U1, M0 BO3MOXHOCTH, ero (1Mx) napamMeTpbl (MecTononomkeHme, AnvuHy).

7.8 [onyckaeTcs napannenbHo UCNbITbIBaTb HECKOMBKO 06pa3sLoB Npo6GooTEOPHUKOB, €CIUM UMEETCS TeX-
HUYeCcKasi BO3MOXHOCTb YCTAHOBUTL UX TakMM 06pazoM, YToObl UCKMIOYKUTE B3aMMHOE BNUsHWe. McnbiTaTensHoe
obopynoBaHWe U cpeacTBa U3MEPeHUn pasMeLLaT TakuMm o6pasom, YToBbl MaKCUMarbHO M30MMPoBaTh Kax-
AYH0 eQUHWLY WM UCKITIYNTE BIUAHME MX MOMNOKEHUs] Ha peaynsTaTkl UChbiTaHuiA. [poGooTEOPHMKM UCNLITLIBAIOT
BMECTe C rnpefHasHadYeHHbIMU A8 HUX OepXaTtenaMu; niocKOoCTb, B KOTOPOKM HaxoguTCH BXOAHOE OTBepcTHe,
AormkHa ObiTb OPUEHTUPOBAHA TakK Xe, Kak U nNpu otbope npob B ycnoBuax npuMeHeHus. B npoTokone mcnbl-
TaHW NPUBOOAT 3CKM3 WUCMbITATENbHON YCTAHOBKM C yKasaHUMeM TOYeK pasMelleHus NpoBooTBOpHUKOB U UX
opveHTauuu. PaamelyeHre npobooTGOPHUKOB HA MaHEKEHE UMK KOHCTPYKUUM, MMUTUPYIOLLEN TeNo YenoBeka
(Npy MCNONb30BaHWK) NMPU NPOBEAEHWUN UCMBbITAHUIA AOMKHO BbITh aHAaNOrMYHBLIM UX pasMeLleHuo B Npegnona-
raemMbiX YCIOBUSIX NPMMEHEHWSA UK NioBbIM ApYTMM, ecriu MeeTcsl OGLEKTUBHOE NOATBEePKAEeHWEe OTCYTCTBUS
BIUSIHKMA MEeCTOMNoNoXeHna NpobooTbopHMKa Ha MaHekeHe Ha peaynbsTaTthl oTbopa npob.

7.9 lMpwn npMMEHeHUN CPeacTB M3MepPeHUH C NPAMbIM OTCHETOM MoKasaHWin ANA onpeaerneHna pasMe-
pa W Yncna aspo30nbHbIX YacTUl HeobXoOUMO YYMTbIBaTb 3HAYMMOCTb NMOTEPb YacTUll, NPOUCXOAAWMX Ha
y4acTke Mexay YNoBUTenemM ucnbeliTyemoro npo6ooT6opHMKa MM OCTPOKOHEYHOTO 30HAa U pabodei kamepoW
cyeTumka. MNoTepy YacTul MOryT BbiTb CKOMMNEHCUPOBaHbLI MYyTEM BBEAEHWS NOMNPaBoK UK 3a cdeT nogbopa
Takux ycrnoeui otbopa npob ucnbiTyeMbiM NpobooTOOPHUKOM U OCTPOKOHEYHLIMK 30HAaMM, YTOOLI NnoTepw
GbINWM OAMHaKoBLI. Takke HeobXoaUMO yYUTLIBATL (KOMMEHCMPOBaTL) nepenagsl AaBNeHus B coegnHUTE N b-
HbIX NIMHWSAX W KranaHax, cBsidaHHbLIe C TeM, YTo pacxod Boagyxa npu oTbope npob oTnuyaeTcs oT pacxoaa
BO34yxa, Npy KOTopom paboTaeT cYETUMK YacTul,.

7.10 TMpoToKon WCNbITaHWM OoMKeH coaepxaTb nogpobHoe onucaHve npouenyp NpobononroToBkK u
obpalleHus ¢ npobamu, a TakKe UX KOMMYEeCTBEHHOTO (XMMWYECKOro) aHanuaa (ecnu 3T1 Npoueaypbl SBNSH0T-
CSl YacTbH METOOMKM U3MEepPeHuin), NpoLeayp 1 perynapHoCTM 04YUCTKM Npo6o0TEOPHNUKOB.

7.11 Mpw ncnbiTaHnsax NpobooTOOPHUKOB C HEBCTPOEHHLIM NobyauTenemM pacxoga npUMeHsT nobyaun-
Tenu pacxoda B COOTBETCTBUM C PYKOBOACTBOM MO aKchnyaTauumn npobootbopHuka. TexHudeckoe oBCryKu-
BaHWe nobyauTenei pacxona NpoBOAAT B COOTBETCTBUM C peKOMeHZauusaMu uarotoeutens. OTkNoHeHue o6b-
eMHOro pacxofa Bosdyxa npu otéope Npob 0T HOMUHANBHOIO 3HaYEeHUs! JOMKHO COCTaBnATE He Bonee £2 %.
HacTpawnealoT pacxon, UaMepsitoT ero Ny3blpbKOBBIM PACXOA0MEPOM UMK ra30BbIM CYETYMKOM U PETUCTPUPYIOT.
MpumeHsaoT nobyauTenu pacxona, cooTsetcTBytowmne Tpebosanmam MOCT P 70378.1, TOCT P MCO 13137
n opyrum Bonee cTporum TpeGoBaHUSIM, YCTAHOBMNEHHLIM B PYKOBOACTBE MO akcnnyaTauun npobooTtbopHuka
(vnn nobyautens pacxona). Mpo6ooTHOPHUKK CO BCTPOEHHLIM NobyauTenemM pacxoAa UCMbITLIBAKOT B COOT-
BETCTBUW C TpebGoBaHUAMUN PYKOBOACTBA Mo 3KcnnyaTauum npobooTbopHKKa.

MpumedyaHune— [Ona nonyyeHs MeHblero pasdpoca s3Ha4eHWin Mpockoka YacTul B npobooTbopHMKe npu nc-
nbiTaHuAx NpobooTBopHUKOB TopakanbHoW U pecnupabenbHol pakunin pekOMeHAYETCA UCMONb30BaTh bonee MoLHEBIE
nobyautenu pacxoaa, Yem pexomeHaoBaHel [OCT P WCO 13137, cyxalowme ycTpoucTBa UNu perynaTtopbl MaccoBOro
pacxoaa.

8 BbluncneHne CUCTEMATUYECKOTrO OTKITOHEHUA OT HOpMaTuBa no otbopy npob
M paclwMpeHHOW HeonpeaeneHHoOCTU U3MepeHuin

8.1 O6wme nonoxeHnA

MpobooTOOPHUK OLEHMBAKOT HA OCHOBE 3HAYEHWI CUCTEMATUYECKOro OTKMOHEHWUS] PEe3ynbTaToB M3Me-
peHW cofepkaHus 0TODPaHHbLIX a3pO30IbHbLIX YacTWL, OT HopMaTuBa no oTbopy Mpob v 3HaYeHUs pacluu-
peHHON HeonpeaeneHHocTW. B npunoxeHun A npuBeaeHsbl ABa METOAA BbIYUCNEHWSA 3TUX BEMMYUH HA OCHOBE
3KCNEPUMEHTANbHbLIX AaHHbLIX: METOA KYCOYHO-TIMHEWHOW annpokcuMauun u meton nogbopa kpusoi. Mpu-
MEHUTENBHO K pe3ynbTataM napannenbHbiX WCMbITaHWIA HeCKOMNbKUX NpobooTBOPHUKOB € MCMNOMb30BaAHUEM
MOHOAWCMNEPCHBIX KOHTPOMBHBIX a3po3onen NpeanoyYyTUTeNnsHO UCNoNb30BaTk METO KyCOYHO-NMUHENHOW an-
NPoKCUMMaLnK, NocneaoBaTenbHbIX UCMbITAHWA C UCNONb30BAHUEM MONMUOUCNEPCHbLIX KOHTPOMbHbIX a3p030-
new — metod noabopa KpuBon.

JKcnepuMeHTanbHble faHHbIe NPeacTaBnsaloT cobor 3HaYeHUA coaepKaHWUa adpo30nbHbIX YacTul, no-
JIY4EHHbIX C UCMOMb30BaHUEM UCTLITYEMOro NPobooTOOPHMKA M OCTPOKOHEYHOTO 30HA4A, Kak (yHKLMK aspo-
OMHamMMyeckoro guameTpa Yactui. MoryT BbITe nonyyeHbl Nog00HbIe (DYHKUMOHAMbHLIE 3aBUCUMOCTI COaep-
XaHUS OT OPYrUX BAUSAKLLMX BENUYKMH, TAKMX KK CKOPOCTb NOTOKA BO3AYyXa, Macca 3arpyeHHoW Nbinv 1 T. 4.
B aTom cnyvae BblMUCNEHWSI MOBTOPSAKOT AN KAXO0W 33aBUCUMOCTH.
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8.2 OnpepeneHue acpdhpeKTUBHOCTU oTGOpa Npob

ﬂﬂﬂ BCeX pa3mMmepoB 4acTul, BITMAKLWX BENMUYUH, UCMNbITYEMbIX OTAEITbHbIX ﬂp0600T60pHMKOB M NMOBTOP-
HbIX 3KCMNEPUMEHTOB SCDCP’E‘.KTHBHOCTI:: 0T60pa r|p06 METoA0M KyCO‘-IHO-ﬂMHeI:’IHOI?I annpokckhmauunn, ef-p,{KnA], n
MeToaom rlo,q60pa KPpWBOW, eips[nl'(]’ BbIHUCINAKT No cbopnnyne

CiprKNA] = IiprKIAL - __ kv couHO-NMHelHaA annpoKCMMaLLIA,
Bipriknay )
_ Yips[nk) .
Bips[MK] = m — nop6op KpMBOWM,

e g — cogepaHue aspo30rbHbIX YaCTHL, OTOBPaHHbIX UCTbITYeMbIM NpoGooTEopHUKoM, Mr/m3 unn 1/m3;
h — cooTBeTCTBYHOLLEE COdepKaHe BCeX B3BELLUEHHbIX B BO3AYXe a3p030fbHbIX YacTuL, OTOOPaHHbIX C
npUMeHeHNeM OCTPOKOHEUHOro(bIx) 3oHAa(oB) Ans ot6opa npo6, mr/m3 unm 1/m3.

CopepaHue aspo30nbHbIX YacTul, oTOBPaHHbLIX ¢ NPUMEHEeHWeM OCTPOKOHEYHOro 3oHaa h, MoxeT
OblTb CKOppeKkTHpoBaHo Nbo nepeq BblYMCEHMEM 3HavYeHnsa 3 deKTMBHOCTM oTOopa nNpob e no dopmyne
(1), nwéo go Toro, kak OHO ByOEeT CMOAEeNUPoBaHO MeTo4oM nondopa KpUBOW.

Ha ocHoBe oTAenbHbIX 3HaYeHWA CinrKknA] Y Cipsirik) MPUMEHSIS noaxoasLLWin MeTon, BblYMCNEeHWIA, onpe-
AensT yCpeaHEHHYO KPpUBYIO 3aBUCMMOCTM aheKTUBHOCTN 0TGopa Npob OT pazMepa aspo30SibHbIX HACTULL.
Ecnu npuMeHsoT MeToa KYCOUYHO-NMHEWHON annpokcHMaumn, TO onpenensitoT OAHO CpefHee 3HayeHue 3d-
dhekTnBHOCTM o0TBOpa NPoB6 ANs Kaxaoro pasmepa ucenegyemblx HacTUL U ANA KaXA0ro 3Ha4YeHUs BNUsLWei
BENUYUHBI E,-(Dp). Ecnu npumeHsatoT meToa noabopa KpUBOW, To NoAdupaoT no oAHOW KpUBOW 3 eKTUBHO-
cTn oTHopa nNpob Ana KOMBUHALKMK 3HAYEHWA BNUSOLLEN BENUYMHBI U KAXKA0I0 OTAENBHOIO UCMNbITYEMOro Npo-

BooTbopHuka E};”(D). Ecnu kpuBasi cornacyeTcs ¢ 3KCNepuMEHTamNbHbIMWM JaHHbIMU, TO OHa JOMKHa UMETh
hU3MYEeCKMA CMbICH, T. €. MPU ManblX 3HAYEHWAX aspPOAMHAMWYECKOro AvameTpa 3(PdHEeKTMBHOCTb AOMXKHA
©bITb BNKW3KON K HyM, a Npu (o4eHs) Bonbwnx — k eauHuue (100 %), ecnn ana paccMaTpyBaemoro npo-
©00TGOPHMKA He BhISIBNEHL 0C0BeHHOCTU. OTKNOHEHWE 3KCNEPUMEHTANbHBIX TOMEK OT CrMaXeHHOW KpUBON
LOMKHO 6bITb MMHUMATbHBIM MW OTCYTCTBOBAT.

MprmeyaHwne — PerpeccMoHHy0 KPUBYIO, HE MMELOLLYI0 (hM3NYECKOrO CMbICNA, Kak MPaBuno, Nony4aroT, ecnum
MpW CrNaXmnBaHWM KPMBOM NPOBOAAT IKCTPANoNALMIo 3a Npeaens! AnanasoHa pasMepoB YacTul, B KOTOPOM OCYLLECTBNSAMN-
cs nogbop kpuBoih. B atoM cnyvyae KpUBONWHEWNHYIO PEMPECCUI0 3aMEHSIOT NTMHENHOW 3KCTpanonaumnen.

8.3 BbluucneHue cUCTEMaTUYECKOTro OTKNOHEHUA OT HOpMaTUuBa no OTGOPy npoﬁ

8.3.1 BbluncneHue cogepxaHua asapo3ona

8.3.1.1 Obwwe nonoxeHus

B HacTosiwlem pazgene npuBedeHsbl ABa metona 0b6paboTky pe3ynbTaToB UCMbITAHWA ANS BblYNCNEHWS
cogepxaHua aspo3ons. Beibop MeToga 3aBMCUT OT 0ObeMa NpoBefeHHbIX UCMbITAHWA, TUNAa NPUMEHSAEMOro
KOHTPONLHOrO aapo3ons, MHopMaurM O pacnpegeneHun 4acTuly No pasmepam v Lenen npuMmeHeHus npo-
©ooTbopHuka. MeToq nogbopa KprBoM NPpeanoYTUTENbHO UCNONb30BaTh B TOM Clydae, eciv paccMaTpuBarT
orpaHvyeHHy obnacTb pacnpegeneHns aspo3osbHbIX YacTuL, Mo pa3mepam.

B cnyyae npo6ooTbopHMKOB ONs BOAbIXaeMol Opakumm B Ka4ecTBe BEPXHEN rpaHuLbl AuanasoHa pas-
MEpPOB YacTul ANSA BbIMMCNEHWIA B cooTBeTCTBMM ¢ 8.3.1.2, 8.3.1.3 1 8.3.2 npuHMMaOT 3Ha4YeHne Hanbonblue-
ro pasmepa 4acTul, KOHTPONBHOIO aspo30rid, Haxoaauleecs B ananasoHe oT 90 go 100 mMkm.

8.3.1.2 Kyco4Ho-nvHenHasa annpokcumauns

CpegHee OTHOCUTENbHOE COAEPKaHWe aapo30IbHbIX YacTul, 0TOBpaHHbIX UCNbITYeMbiM NpobooTbop-
HukoM, C; HAXOAAT ANA KaXKA0ro pacnpeaeneHns YacTuy asposona no pasmepam A, NpoBoas CyMMUpOBaHWe
no dopmyne
- — p_

Ci:CJ' (DA,GA):*J ZEI(DP) 'Wp, (2)
p=1
roe E!-(DA, 0,) — cpeldHee OTHOCUTENbHOE COAEpXaHNe a3po30sibHbIX YaCTULL Kak (yHKLUA pacrnpeaeneHus
a32p030ribHbIX YacTuy Mo pasMepam A;

DA — aSpO,DMHaMM‘-IBCKVIIﬁ anameTp, COOTBETCTBy}OLLIVIF'I MennaHe norapwcbrvmqecm HOpManbHO-
ro MaccoBOro pacnpegerneHna a3po30libHbIX HaCTUL NO pasMmepam A;
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6, — CIO norapudmMuyeckm HOPManbHOTO PacnpefeneHusi aspo3ofibHbIX 4acTul Mo pasme-
pam A;

E,-(Dp) — cpeaHas 3 dekTUBHOCTL 0TBopa Npob ncneiTyemoro NpobooTHOpPHUKA MpU 3HAYEHUU BNU-
ALEN BENNYUHbI §;
W, — cpeaHeB3BelleHHOE 3HaYeHWe MHTerpana no kpuBoi pacnpeaeneHus YacTil no pasme-
pam A;
N, — 4ncrno npuMeHsieMbIX 3Ha4eHNiA pasmepa 4acTHL KOHTPOMLHOTO a3pO3oNs.

MpumeyaHune—IogpobHas nHhopMaums 0 BbIMUCIEHWI W,O BO BCEM [ManasoHe UHTerpupoBaHus npyBegeHa
B NPUAOXKeHWU A.

8.3.1.3 Moabop kKpueon .
CpenHee coaepxaHue aspo3onbHbIX YacTuy, C; HaxXo4aT AN Kawaoro pacrnpefeneHns 4acTul aspo-
30ns No pasmMepam A nyTeMm MHTErpUpoBaHua no chopmyne

i - 1 NS DMaKC oul
Ci= i(DA,GA):N—Z j A(Da,c4,D)E;* (D)dD |, 3)
Ss=1| Dy

rae Ei(DA, G,) — CpeAHee OTHOCMTENbHOE COAepXaHue aspo3oribHbIX YacTuU Kak (yHKUuMA pacnpegene-
HWSI a9P030MbHbIX YACTUL MO pazMepam A;
D, — aspogvHamuyeckuii AuameTp, COOTBETCTBYHOLLMA MeanaHe norapudmMmyeckn HopManbsHo-
ro MaccoBOro pacnpeneneHuns aapo3onbHbIX 4acTuL No pasMepam A;
G, — ClO norapucmuyeckn HOpMansHOro pacnpeaeneHns JYacTuy no pasmepam A;

NS — YWUCNO OTAEeNTbHbIX NCNbITYEMbIX HpOﬁOOTGOpHMKOB;
DMEKC — OWaMeTp 4YacTtul, COOTBETCTBleLLI,MFI BEpPXHEW rpaHvue gvanasoHa UHTErpUpoBaHnsa ans
paccMmaTpmMBaemMoro a3po3orns;
DMHH — AWaMeTp 4HacTuu, COOTBETCTByI'OLLWII;’I HWKHEN TpaHuue guManasoHa MHTerpupoBaHusa angd

paccMaTpyvBaemMoro aspos3ons;

A(Dy, 64, D) — OTHOCUTENBLHOE NOrapuMNHECKU HOPMaribHOE pacnpefeneHe aspo3onbHbIX YacTuL, rno
pasMepam C aspogvMHamMW4eckum OWaMeTpoM, COOTBETCTBYIOLWM MeguaHe MacCOoBOro
pacnpeaeneHus 4actuu, no pasmepam Dy, v CIO, paBHbIM G 4, 1/MKM;

Eg‘"(D) — cpegHaa addekTMBHOCTL oTBopa npod ucnbiTyemoro npobooTbopHUKa ANA 3HAYEHWS
BNNUSIOLLEN BenuunHbI &,

UucnoBoe 3Ha4yeHWe MHTerpana OLEeHMBAlOT, MPUMEHSIS MaTeMaTUYeckue MeToAbl, Hanpumep MeTon

WHTerpupoBaHus PomBepra, u cumTas yooBNeTBOPUTENbHLIMW Pe3ynbTaThl BEIYUCNEHUA ¢ MaKCUMAanbHbLIM

OTKIIOHeHWeM apyr ot gpyra 1 - 10~4. Mpegenbl UHTErpUPoOBaHUs Dyyuu M Dyjaye AOCTUTAKOTCA NPU 3HAYEHUN

A E,-C;LL(D) He Gonee 5 - 1072 unw ans BaobIxaemon dpakumm npun D, ., ., PABHOM MakCMManbHOMY 3HaYEHUID
aspoanHaMUYecKoro AnameTpa, Nony4YeHHOoro Npy UCNbITaHUKM (CM. Takke npunoxeHune A).

8.3.2 BbluncneHue cogepxaHuA a3apo3ons, oTo6paHHOro ngeanbHbLIM NPOOoOTOOPHUKOM

ickomoe OoTHOCMTENbHOE CoAepX)aHue aspo30NbHbBIX YacTWL, C pacnpedeneHneM no pasMepam A, Ko-
TOpble Mornu Bbl BbITe 0TOBpaHbl naeaneHbiM NpobooTbopHukom ¢ addekTnBHOCTLIO 0TBopa nNpob, HeoT-
NIMYMMOIA OT HopMaTtuea no oTbopy npob F(D), BolpaykeHHOe Yepes3 AONH CoAepXaHWs BCeX B3BELUEHHbLIX B
BO3ayxe yactuu, C, ., BbIYUCTSIOT MyTEM YMCIOBOTO MHTErPUPOBAHKA Mo dhopmynam (2) u (3), 3aMeHsIsl B HUX
n3mMepeHHy 3 dekTMBHOCTL 0TBopa Npob Ha COOTBETCTBYHLLMIA ANs UCbITyeMoro npobooTbopHuka Hop-
mMaTWB no otbopy npob, F(D), no chopmyne

chr( = CMCK (DAﬁoA) ) (4)
= [ A(Da.04,D)F(D)dD

DMHH

rae C,eDgs 64) — Cer KaK DYHKUMA pacnpeaeneHns asposonbHbIX 4acTul, no pasmepam A;
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DA — aSpOﬂMHaMHHECKMﬁ anameTp, COOTBETCTBy}OLI.EMI;I MegnaHe norapwcbmmqecm HOpManb-
HOro MaccoBOro pacnpegeneHnsa a3po30IrbHbIX HacTul, NO pasmepam A, MKM;

6, — ClO norapndmuyeckm HOpMarnsHOro pacnpeaeneHns YacTul no pasmepam A;

Np — YUCINO NpNMEeHAEeMbIX 3HAYEeHU pa3mepa 4acTul KOHTPOJIbHOIO aap030/iA;
DMﬂKC — OhamMeTp 4YacTtul, COOTBETCTByI'DLLI,VIﬁ BerHEﬂ rpaHule Quana3oHa MHTerpnpoBaHWA Ond
paccMmaTpuBaemMoro a3po3ona, MKM;
DMVIH — OQunamMeTp 4acTtul, COOTBETCTByI-OLIJ,VII;I HWXKHERN rpaHnue anana3oHa UHTerpupoBaHusd OnA

paccmMaTpvBaeMOro aspo3ons, MKM;
F(D) — nopmaTus no ot6opy npob ans ucnbityemoro npobootBopHuKa;
W_ — cpeOHeB3BelLeHHOE 3HadeHWe WHTerpana no KpWBOW pacnpefeneHysl 4YacTul no pas-
Mepam A;

A(Dy, 64, D) — OTHOGUTENBHOE NOTapUPMUYECcKM HOpManbHOe pacrnpeferneHne aspososibHbiX YacTuy
no pa3mepam ¢ adpoaUHaAMUYECKMM OUaMeTPOM, COOTBETCTBYOLUM MeauaHe MaccoBo-
ro pacnpegeneHus yactuy no pasmepam D,, n CI'O, paBHbIM G4, 1/MKM.

BbluncrieHne 3HayeHU oyHKLMM, COOTBETCTBYIOLWMX NPEeaenbHbIM 3HaYeHnaM OUuanasoHa UHTerpupo-
BaHWUA, NPU UCMOMb30BAHMKM METOAA KYCOYHO-MMHEMHOM annpoKcuMaunun NpMBeaeHo B npunoxeHun A. MNpu
Mcnonb3oeaHUK MeToda noabopa KPUBOW NpedenbHble 3Ha4YeHWs1 AManas3oHa UHTerpMpoBaHuss — B COOTBET-
cTBMMK ¢ chopmyron (3).

8.3.3 BbluMcneHMe cucTtemMaTM4ecKoro OTKNOHEHUA OT HOpMaTMBa no oTéopy nNpob

[na nmoboro pacnpegeneHns aspo30nbHbIX YacTUl, Mo pasMepam A cUcCTeMaTUYecKoe OTKNOHEHWUE CO-
AepXXaHns aspo30ibHbIX HACTUL, OTODPaHHbIX C MPUMEHEHWEM UCMLITYEMOro NpobooTbopHUKa, OT HopMaTK-
Ba o otbopy npob A; BLIMUCTIAIT No hopmyne

05i ~ Cyc

Aj = A;(Dp,04) = (5)

CVICK

rae DA — anD,D,MHaMl’IHECKMI‘;I anameTp, COOTBETCTBy}OLI.IMI:‘"I MenguaHe J'IOI'EpMCbMW—IECKM HOpMaribHoro mac-
COBOrO pacnpegeneHus aspo3onbHbIX YacTu Mo pasmepam A;

Cp — Cro norapmcbmuuecxw HOpPManbHOro pacnpegeneHna asapo30JibHbIX YacTUL No pasmepam A;

¢ — MOMpaBOoYHbIN KO3 DULMEHT, pernaMmeHTUPOBaHHbLIA M3roToBUTENEeM NpobooTOopHUKA UNu MeTo-
OVKOWN U3MEpPEHWIA;

C:, — cpegHee OTHOCUTEerbHOE cogepXaHe a3po30IibHbIX YaCcTUL, KakK qDyHKLI,I/IFI pacnpeneneHna aspo-
30IbHbIX YacTul NO pasmMmepam A,

C,ck — VICKOMOEe OTHOCWUTeNbHOE CoAepXaHMe aspo30nibHbIX HYacTuL, C pacnpeaeneHnem no pasmepam A,
Bblpa)KEHHOE Yepes AOMI0 COAEePKaHUs BCEX B3BELUEHHbIX B BO3AYXe 4acTuL, KOTOpble MOrmn Obl
ObITb OTOOpPaHbl aeanbHbIM NPOB6OOTOOPHUKOM C 3hEeKTUBHOCTLIO 0TBopa Npob, HEeoTNUYMMON
OT HopmaTuBa no oTbopy npob F(D).

Ona y4yeTa cUMCTEMaTUYECKOro OTKMOHEHWS 3MEeKTUBHOCT UCMbITyeMoro npobooTBopHMka oT Hop-
MaTuea no oToopy Npob Npu BeIYMCNEHUN COAEPXKaHUS NPUMEHSOT 6Ge3pasmMmepHbIi NonpaBoYHbIfA Koadu-
LUWMEHT €, 3HAYEHMEe KOTOPOro perfnaMeHTUpoBaHo M3roToBuTenem npobooTbopHMKa, METOAUKON U3MEPEHWI/
oT6opa npo6 unu npuHMmMaeTcs paeHbiM 1,00. He gonyckaeTcs NpUMeHATb Opyrue 3HadeHus nonpasoyHoro
koadhprumeHTa. BoibpaHHoe 3HaYeHme NonpaBoYHoro KoadMmuUUMeHTa ¢ NPUBOLAAT B MPOTOKOME UCMbITAHWUA.

BbIYUCMAKT 3HAYEHUS CUCTEMAaTUYECKOro OTKMOHEHWS ONHA pacrnpefeneHuidl asposonbHbIX YacTull no
pasmepam (cM. Tabnuuy 2). MNonyyeHHble 3Ha4eHna B BUAe Tabnuibl NPMBOASAT B NPOTOKOMNE UCMbITAHWA, a
TaKke CTPOST [BYXMEPHYI0 Anarpammy B KoopAuHaTax 6, U D,, Ha KOTOPYK HaHOCAT TOYKM C OAWHAKOBbI-
MW 3HAYEHUSMU CUCTEMATUYECKOrO OTKMNOHEHWA, COEAMHEHHbIE NMHUAMM ONA 0TOBpaxXeHns KOHTypoB. Ons
KaKOoro 3Ha4YeHWsl CKOPOCTM NMOTOKa BO3AYXa UMW APYrMX BNWAIOWMX BENWYMH CTPOAT CBOK anarpammy. [pu
OLIEHKe XapakTepWucTUK npobooTbopHuka (cM. Tabnuuy 2) Ha guMarpaMMax ykasblBalT paccMaTpuBaembie
pacnpefeneHns aspo3orbHblX YacTuUL, Mo pasmepam.
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Tabnuua 2— PacnpegeneHuns aapo3ofibHbIX YacTUL Mo pasMmepam, Heobxoaumble A1 OLEHKW XapakTepucTUK aapo-
30MbHbIX NpoBooTBOpHKKOB

MMAL. cro
et 1,75 2,0 2,25 2,5 2,75 3,0 3,25 35 3,75 4,0
1 R, T,I R, T,I — — - — i — — —
2 R, T, I R, TI R, T I R, TI R, Tl R T R, TI R, T I R, T I R, TI
3 R, T, I R, T,I R, T, 1 R, T1 R, T, I R; T, 1 R, TI R, T, 1 R, T, I R, T, 1
4 R, T I R, T I R, TI R, T I R, TI R, T I R, T I R, T I R, T I R, TI
5 R, T,I R, T,I R, T, 1 R, T,1 = R, T,I R, TI R, T, I R, T, R, T, I
6 R, T,I R, T,I R, T, I R, T,1 R, T.l R:T.| R, TI R, T, I R, T, I R, T I
7 R, T,I R, T,I R, T, 1 R, T,1 Ry Ll R, T,I R, TI R, T, I R, T, I R, T, 1
8 R, T R, T,I R, T, I R, T,1 R, T, R, T,I R, T,I R, T, I R, T I R, Tl
9 R, T,I R, T I R, T I R, T I R, T, R, T, I R, T 1 R, T, I R, T, I R, TI
10 R, T, I R, T,I R, T, 1 R, T.l R, Tl R;:T; R, TI R, T, I R, T, I R, T
11 R, T, I R, T I R, T I R, TI R, TI R, T, I R, T I R, T, I R, T I R, TI
12 R, T,I R, T,I R, T, 1 R, T,1 R, T R; Tl R, TI R, T, I R, T I R, T I
13 T I R, TI R, T I R, T I R, T:I R T, R TI R, T I R, TI R, TI
14 T 1 R, T,I R, T, 1 R, T,1 R, T I R, T, I R, TI R, T, I R, T, I R, T I
15 T R, T R, TI R, T I R TI R, T, I R, T R, T I R, T I R TI
16 T 1 T 1 R, T, I R, T1 R, T, I R, T, I R, TI R, T, I R, T, I R, T 1
17 T, T, 1 R, T, 1 R, T,1 R, T R Tl R, TI R, T, I R, T I R, T I
18 T, I T 1 T I R, T1 R, T.lI R, T, I R, TI R, T, I R, T I R, T.I
19 T, I T, 1 T, I R, T,1 R, Ll R, T,I R, TI R, T, I R, T, I R, T.l
20 T, I T, 1 T, I R, T,1 R, T, R, T,I R, T,I R, T, I R, T I R, Tl
21 T, 1 T, 1 T, I T, 1 R, T, I R, T,I R, TI R, T, 1 R, T, I R, T, I
22 T T T I Tl Ry Tl R, T, | R, T, 1 R, T, I R, T I R, Tl
23 T T T I T R TI R, T I R, T I R, T I R, T I R, TI
24 T, T, | T I Tl R, R, Tl R, T 1 R, T I R, T I R, Tl
25 T 1 T 1 T I El Ml R.T.| R, TI R, T, I R, T I R, T I
26 T, 1 T, 1 T, I T, 1 i R, T,I R, TI R, T, 1 R, T, I —
27 T 1 T 1 T | Tl T, R, T, I R, TI R, T, I — —
28 T, 1 T, 1 T, I T, 1 I T, 1 R, TI R, T, I — —
29 T, T, 1 T, I T T, T 1 R, TI — — —
30 T, 1 T, 1 T, I T, 1 .l T 1 R, TI — — —
31 T, I T, 1 T, I | i T, 1 — — — —
32 T T 1 T I Tl T, | Tl — — — —
33 T, I T, 1 T, I T, 1 D, T, 1 — —_ —_ —
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OkoHYyaHue mabnuukl 2

MMALL cro
MkM 1,75 2,0 2,25 25 275 3,0 3,25 35 3,75 4,0
34 | T ol T T, I = = = — =
35 I T, Tl T T, 1 —_ — — — —
36 I T, 1 T, 1 T, I T, 1 — — — i —
37 I T T 1 T — — — = — —
38 | T I i T — —_ — = — —
39 I | Tl T — —_ —_ — — —
40 | | Tl Tl — — — — — —
41 | [ Tl — — — — — — —
42 | [ T - - - - - et -
43 | [ ) = — — = — — —
44 | [ Tl — — — — — — —
45 | | — — — — — — — —
46 | | - — = = ot = — —
47 | | = - — = = = s —
48 | [ — — — — — — — —
49 | [ — — — = —_ — — —
50 | [ — — — — — — — —

MpumevyaHwung

1 R — pecnupabenbHble dpakummn, T — TopakanbHble opakuuu, | — BabIXxaemble dopakumu.

[nanasoHel 3Ha4eHnin MMAL n ClO, npuBegeHHble B AaHHOW Tabnuue, BKNOYAOT pacnpegeneHvs aapo3onbHbIX
4acTuy No pasmepam, NpeacTaBnsowmMe HaMbonblWWn MHTEPEC MPKU UCCNEAOBaHNM Bo3gyxa pabo4en 30Hbl. KoHkpeT-
Hble pacnpedeneHns aapo3oribHbIX YacTuL, Mo pasmepam Ans pecnupabensHo, TopakansHOW Unu BobIXxaeMoi dppak-
UM BbIGpaHsl cnegytowmm obpasom:

a) bonee 84 % macchl a3po30mbHLIX YacTuL, NPUXOANTCS Ha YacTuLbl a3poavHaMUYECKMM AnaMeTpom He Gonee
100 mkm, 1. e. npouseegenne MMAL Ha CIM'O coctaengaet He 6onee 100 mkm;

6) macca pecnupabernbHOW W TopakarnbHOW hpakUnii aapo30rbHbIX YacTUL JOMKHa COCTaBnATb He MeHee 5 %
obLiell Mmacchl a3p030SbHbIX YacTuUL;

B) bonee 84 % macchl a3po30MbHEIX YacTUL, MPUXOAUTCH HAa YacTWUbl aspovHaMUYecKMM auameTpom bonee
0,5 MKm, T. e. nponseeneHne MMAL Ha CIO coctaenget He MeHee 0,5 MKM.

2 B HacToswen Tabnuue npegctaBneHel 354 pacnpefeneHna Yyactuy nNo paamepy Ana npobooTO0pHUKOB BAbIXae-
Mon dopakumn, 325 — ana npobooT6opHUKOB TopakanbHOW hpakuun n 216 — ana npobootbopHuKkoB pecnnpabencHon

dpakumu.

8.4 BbluMcrneHMe pacllMpeHHOW HeonpeaeneHHOCTU

8.4.1 OcHOBHbIe NONOXEeHUA

K cocTtaBnfwwWmnM HeonpeaeneHHOCTU pesynbTaToB M3MepeHU CodepKaHWs aspo30SbHbIX YacTwl,
0TOBPAaHHbLIX UCMNbITYEMbIM NPOBOOTEOPHUKOM, OTHOCATCS:

- HEONPELENEHHOCTb, CBA3AHHAsA ¢ ONpPefeneHnemM pa3Mepa M YMcna YacTul KOHTPOIbHOro aspo3ons
(cm. 8.4.2);

- HEONpeaeneHHOCTb, CBA3aHHAsA C OLEHKOW CoaepaHMsA aspo30rbHbIX YacTuL, 0TOBpaHHbIX UCMbITYye-
MbiM NpoBooTGopHUKOM (CM. 8.4.3);

- HeOnpeaeneHHOCTb, CBA3aHHasa C HECOOTBETCTBMEM HOPMATUBY Mo oTOopy npob (cm. 8.4.4);

- HEONPELENEHHOCTb, CBA3AHHAs C pasnuuMeM xapaktepucTuk obpa3suos npobooTbopHWMKOB 0OOHOrO
Tvna (cm. 8.4.5);
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- HEOMpEeAEeneHHOCTb, CBA3aHHas C OTKNOHeHWsMU oB6beMHoro pacxoaa Bo3sgyxa npu otbope npob ot
HOMMWHamMNbHOrO 3Ha4yeHus (cm. 8.4.6).

Bknag cocTaBnawwWwmx HeonpeaeneHHOCTU B CBOK oYepedb 3aBUCKT OT pacnpeneneHns aspo30mbHbIX
yacTuy no pasmepam A W Opyrux BMUSIOLLMX BEMWYUH, HAaNpMmep OT CKOPOCTW MOTOKAa Bo3dyxa B pabouen
30HE UIMK 3arpy3ku NpobooTbopHUKa YacTuLamu. [ns ynpoLieHus npouenypbl BoIYUCNEHUA UX BBIMOMHAKT B
HECKOMNbKO 3Tanos:

a) Ans KaXKgoro 3Ha4YeHWs BIUSIOLLEN BENNYMHBI U KaXKaoM M3 NATM COCTaBNAOWMX HEONPELENEeHHOCTH,
nepedYncrneHHblx Beille, BbluucnawnT CK3 ana Bcero ananasoHa pasmMepoB pacnpefeneHns aspo3onbHbIX Ya-
ctiy A no Tabnuue 2 (Mnu, Npyu HeodbxoguMocTK, ANa BbibpaHHOro Habopa pacnpeneneHyii aspo30nbHbIX
yacTuy no pasmepam, AN KOToporo onpefenanT addekTuBHoCTb oTOopa Npob);

6) 4NS KaXZoro 3HauyeHusl BNUSAKLLENA BENUYMHBEI CYMMUPYIOT KBagpaThl AUCNEPCUN NATH COCTaBMNA-
LWMX HeoNpeaeneHHOCTH U NOoMy4arT KBaapaT CyMMapHOW CTaHOAapTHOW HeEONpeaeneHHoC Ty,

B) ecnu ycnosus otbopal/aHanusa npob mMoryT OblTb COOTHECEHBI C KOHKPETHLIM 3Ha4YeHWEM BMUSIOLLEN
BEMWYMHbI, TO KQXO0MY 3HAYEHUK KaXKOOW BrMSIOLLER BENWYNHBI COOTBETCTBYET CBOS CyMMapHas ctaHaapT-
Has HeonpeaeneHHoCTb;

r) ecnu ycrioBusa otbopa/aHanusa npob He MOoryT ObiTb COOTHECEHBI C KOHKPETHbLIM 3HaYeHUeM Bnus-
HOLLEN BEMUYMHLI (HAaNpUMep, NpW HENPepbLIBHOM U DbICTPOM M3MEHEHUW BMUAKOLWEN BENUYMHBLI HEBO3MOXHO
YCTAHOBWUTb B3aUMOCBA3b C KOHKPETHLIM 3Ha4YeHWeM), TO OnpeaensoT, 4N Kakoro 13 3Ha4YeHWin BIusoLen
BENUYMHbI KBagpaT CyMMapHON CTaHOapTHOW HeonpeaeneHHoCTM NpUHUMaeT Hanbonbllee 3Ha4eHue, KoTo-
poe 1 y4UTbIBAKT NPU AaNbHEWLLMX BbIYUCIIEHUAX;

4) cymMmapHasi cTaHZapTHas HeonpeOeneHHOCTbL pPe3ynsTaToB M3MEepeHUn CoaepKaHUsa aspo30MbHbIX
4YacTuy, 0ToBpaHHLIX UCMBITYyeMbIM NPOb00TOOPHUKOM, NpencTaBnaeT cobon KBaApaTHLIAN KOpeHb U3 KBagpa-
Ta CyMMapHOW cTaHOAapTHOW HeonpeaeneHHOCTH.

B kadecTBe cnpaBOYHbIX 4OMYyCKAeTCs MCNONb30BaTb MPUMBEOEHHbIE HWXE pacyeTHble AaHHble, Mony-
YEeHHbIE B OTNaXEHHbIX 3KCMEPUMEHTax C npumeHeHuemM npobooTbopHUKOB, ONA KOTOPbIX YCTAHOBIEHO ONTU-
ManbHOe COOTBETCTBUE 3aJaHHOMY HOpMaTuBy no oT6opy npob:

- COCTaBnsAKLLAa HeonpeaeneHHoCTH, CBA3aHHAasA ¢ onpeaeneHUemM pasMepa 1 Yucna 4acTul KOHTPOmb-
HOro aspo3sond, MmoxeT coctaenate o7 0,01 go 0,02;

- HeoNpeaeneHHOCTb, CBA3aHHAA C OLEHKOW CoaepKaHUs a3po30bHbIX YAacTUL, OTODpaHHbLIX UCTbITYe-
MbIM npobooTbopHukom, — o1 0,01 go 0,02;

- HeoMpeaeneHHoCTb, CBA3aHHasa ¢ pasnNUUUAMU XapakTepucTUK obpasuoB npobooTbopHUKOB OQHOro
Tuna, — ot 0,03 ao 0,07;

- HEOMNpEeJENeHHOCTb, CBA3aHHAA C HECOOTBETCTBMEM HOpMaTuBy no otbopy npo6, — ot 0,05 oo 0,10 B
3aBUCUMMOCTW OT CTEMNEeHW COOTBETCTBUA 3adaHHOMY HopMmaTuBy no otbopy npob. MNpu HeygoBneTBOpUTEND-
HOM COOTBETCTBMM JaHHaa cocTaBnsawLwwan MmoxeT 6biTh oT 0,20 go 0,25;

- Ansa npobooTbopHUKOB pecnupabenbHoM U TopakanbHOW hpakunid YacTUL, HeonpeaeneHHoCTb, CBA-
3aHHasa C OTKINOHeHussIMKU 0ObEMHOro pacxofa Bozayxa npu otbope Nnpod OT HOMUHANMBLHOTO 3Ha4YEeHUs, MOXET
coctaeBuTh oT 0,02 go 0,05, ecnu cogepaHue aspo30bHbIX YacTUL, B BO3OyXe BbIYUCMAOT HA OCHOBE HOMU-
HamnbHOro 3HauyeHusi o6vemHoro pacxoga, u ot 0,05 go 0,09 — nNpu BbIYUCIEHUA HA OCHOBE (haKTUYEeCKoro
3HauyeHua obbeMHoro pacxoga. nsi npobooT6OpHUKOB BAbIXaeMon hpakuMyM COOTBETCTBYHLLAA Heonpeae-
TNEeHHOCTb MOXET cocTaBuTb NpubnuantensHo 0,03.

Kpome oTOopa npob meToguka N3MepeHuidi CogepaHus a3po30ofbHbIX YacTuL, BKYaAET npoueaypbi:

- n3aMmepeHunihi 06beMHOro pacxoga Bo3ayxa,

- TPaHCMopPTUPOBaHMA Npob B aHanMTUYecKyto nabopaTopuio U UX NOOTOTOBKM;

- KONUYECTBEHHOTO (XMMWUYECKOrO) aHanmaa.

[ns NONHOM OLIEHKN XapakTepuUcTUK METOAUKM M3MepeHUn Heobxoauma nHdopMaunsa o NoTepsax aspo-
30MNbHBIX YACTUL, U HEONPEAENEHHOCTSIX, CBA3AHHLIX C CUCTEMATUYECKMMN 3hekTaMm Npu STUX Npouenypax
(a Tawke BO3MOXHbIX nonpaskax). B TOCT P 70378.1—2022 (npunoxeHve A) yCTaHOBIEHa METOAMKA BbI4WC-
NeHnsa pacliMpeHHon HeonpeoeneHHoCTU ANA MeToONKN M3MEepPEeHUN.

8.4.2 HeonpepeneHHOCTb, CBA3aHHAaA C onpedeneHueM pa3mMmepa M YMcha YacTyUl KOHTPONbHOro
aspo3ons

B oTna)eHHOM 3KCMEPUMEHTE COCTaBMAKLNE HEONPEOaEeNeHHOCTH, CBA3aHHbIE C OnNpejeneHnemM pas-
Mepa u Yucna Jvactuu, ByayT HesHadMTenbHbl. HeonpeneneHHOCTb pe3ynsTaTtoB M3MEPEHUI MacCoBOW 40NN
0TOBpaHHbBIX a3p030MbHbIX YaCTULL MOXKET ObiTb BbIYMCIIEHA MYyTEM PacnpocTpaHeHWs HeonpeneneHHoCTy pe-
3ynbTaToB W3MEpeHud aspoauHaMUYecKoro Aunametpa 4acTul, KOHTPONbHOMo a3apo30rsi BPEMSMNPONETHbIMN
aHanuMaaTopamu.
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HeonpeneneHHoCTb, CBA3@HHAA C ONpefelieHnemM pasMepa WM YWcna 4acTUL KOHTPOMbHOIO aspo3ons,
Kak CoCTaBnsLlas HeonpeleneHHOCTU Pe3ynbTaToB M3MEPEHWIA CoAepaHWsl asapo30NbHbIX YacTULL B BO3AY-
Xe, 3aBUCUT OT TOYHOCTW onpeneneHus hakTuyecknx abCcomntoTHLIX pasmMepoB YacTUL KOHTPOMBHOIO a’3po3o-
ns. CooTReTCTBYOLLAn HeonpeaeneHHoCcTb, 06yCnoBNeHHasa cMCTEMaTUYECKMMUN U CIyYalHbIMK 3hdekTamu,
Oyoet cBAzaHa:

- C XapakTepUCTUKaMU (MOHOAMCNEPCHLIX) KOHTPOMbHLIX a3p030rnei;

- XapakTepuUCTUKaMUW KOHTPOSIbHOrO aspo30ns, UCNONb3yeMoro npyu KanvbpoBKe CHETYMKOB/BPEMAMNPO-
MNETHbIX aHanNU3aTopoB, NPUMEHAEMbIX 4NA UCCNEAoBaHUs (NONMAWCNEPCHbBIX) a3po30nei;

- (hyHKUMER NpeoBpas3oBaHus pasMmepa YacTul (Hanpumep, UCNonb3yeMoi A4S nepecyeTa 3KBUBANEHT-
HbIX AMaMeTpoB No 06bemMy B aapoguHaMu4eckne guameTphbl).

CTaHoapTHYH HeonpeaeneHHOCTh Pe3ynbTaToB W3MEPEHWA CpedHEero COAEepXKaHWA aspo30NibHbIX
YacTul, oTOBpPaHHBIX UCMbITYEMbIM NPOBOOTEOPHUKOM, NOMy4YeHHY 06beaUHEHUEM CUCTEMATUYECKOR U Chy-
YalHOW COCTaBMAOLMX, CBA3aHHbLIX C KANMBPOBKOW CpeacTBa MU3MEepPeHWA pasmepa YacTuL, BbIPAKEHHYH B

ponax C . BLIMWCAISIOT ANA KaXA0r0 3HaYeHns Brusioler senymnHel kak CK3 no scem Npp pacnpe-

WCK’ Ll'KaJ'I'-
AeneHuaM aspo3onbHbIX YacTuL No pasMepam A (CM. npunoxeHue A).

8.4.3 HeonpepeneHHOCTL, CBA3aHHAA C OLEHKOW COAepKaHMA OTOOpaHHLIX a’pP030SibHbIX
yacTuy

HeonpegeneHHOCTb, CBA3aHHAS C OLEHKOW COAepKaHUs B BO3AyXe a3po30IbHbIX YacTul, 0TOGpaHHLIX
MCMbITYyeMbIM Npo6ooTOopHMKOM, 0BYCcrnoBneHa OTKNOHEHWAMW pe3ynbTaToB 3KCMepuMeHTanbHoro onpeae-
neHus athpekTuBHOCTM oTGopa Npob oT BbIGpaHHO MaTeMaTUYeckoin Mogdenu. B cnyyae MeTofa Kyco4HoO-Nn-
HENHO annpoKCUMaLUUK 3TW OTKIOHEHUS CBA3aHbl C MPUGIUM3UTENBHOCTEIO METOAA, 8 TakKe ¢ pa3bpocoM 3Ha-
YEeHWl coaepXaHUs aspo30fbHbIX YacTHL, 0TOBPaHHLIX UCMbLITYEeMbIM NPOGOOTGOPHMKOM M OCTPOKOHEYHBLIM
30HOOM COOTBETCTBEHHO. B cniyyae Metoaa nogbopa KpMBOMN 9TU OTKIMOHEHMSA CBA3aHbLI C HECOBEPLLEHCTBOM
NPUMEHSIEMOW MOZENW perpeccui 1 Nonpaeok B apekTUBHOCTL 0TBopa Npob Ha U3MEHYMBOCTL COOEPXKa-
HMSA a3PO030NLHLIX YacTuUL BO BpeMeHr 1 B NpocTpaHcTee. [Insg o6omx MeToLoB Nony4yatT HeonpeaeneHHoCcTb
pesynsTaToB U3MepeHWil coaepkaHus aspo3orbHLIX YacTul, 0TOBPaHHbIX UCMLITYEMbIM NPO600TOOPHUKOM.

CTaHgapTHY HeonpedeneHHOCTb pesynbTaToB U3MEPEeHWI COAep:KaHus aspo30rbHbIX YacTull, OTOo-

6paHHbIX MCNbITYyeMbIM ﬂp0600T60pHMKOM, CBA3aHHYH C HECOBEPLIEHCTBOM FIO,D,OGPBHHOI?I MaTemMaTu4eckon

un
Mogenu, UMOW. B gonax C,..

BCEX pPe3ynsbTaToB U3MEepeHUi codepXaHua aspo3onbHbIX HacTul U Bcex Npp pacrnpeeneHunii aapo3onbHbIX
yacTtuy no pasamepam A. B npunoxeHun A npueegeHsl opMynsl AN BelUMcNeHusa sddekTueHoCTU oTbopa
npo® MeTogamMm KyCOYHO-TIMHEHOR annpokcMaumiM 1 nogbopa KpMBOW COOTBETCTBEHHO.

8.4.4 HeonpeneneHHOCTb, CBA3aHHasA C HECOOTBETCTBMEM HOPMATUBY No oTOopy nNpob

M3meHYNBOCTL CUCTEMATUYECKOTO OTKIMOHEHWS COOEPXaHWS a3p030MfbHBIX 4YacTul, OoToBpaHHbIX UC-
NbITyeMbIM NMpoBOOTOOPHUKOM, OT 3HAYeHWI, COOTBETCTBYIOLMX HOpMaTMBy no obopy npob, ceBsAzaHa c oT-
KNMOHEHWEM cpefHei hakTuieckoin Kpueon adpekTuBHoCcTM oTbopa npob ucnbiTyemoro npobooTbopHMKa OT
HopmaTuBa no oTbopy nNpob.

CranpapTHy HeonpedeneHHOCTE Pe3ynsTaToB U3MEepPEeHWn COoepKaHWUs as3po30ibHbIX YacTul B BO3-
ayxe, oTobpaHHbIX MCnbITyeMblM NPo6ooTBopHMKOM, 0BYCNOBNEHHY cucTeMaTu4eckumn agekTamm, ces-

3aHHbLIMW C HECOOTBETCTBMEM pPe3yrbTaToB M3MepeHWin coaepXaHusa aspo30bHbIX 4acTul B BO3dyxe, OTo-
un
HOpM;’
ANS KaX[oro 3HaveHus BnuALwwen BenuynHbl kak CK3 pesynsTatoB M3MepeHWil CogepKaHusa aspo3osibHbIX
yacTuy no scem Npp pacnpefeneHnii aspo3onbHbIX YacTyL, o paamepam A no dopmyne

N, — 2 N;
(UHH )2 _ 1 PP CC" — CMCK _ 1 f (A (D 5 ))2
el Nep  Cu Nep Aa' e

a=1

BBIMMCMAKOT ANSA KaXOOro 3HayeHws sruslen senmunHel & kak CK3 ana

B Ooonax C BbIYUCITAKT

©paHHBLIX UCMBITYEMBIM NMPOBOOTOOPHUKOM, HOpMaTMBY Nno oTbopy npob U —

Ci= Ei(DAa'UAa’@i) , (6)

Cuck = Cuck (DAa Oa, )

rae NPP — YKcno pacnpe,.qeneHMﬁ d3pP030MbHbLIX YacTUL NO pa3Mepam A B COOTBETCTBUM C Ta6J'II/IL|EI7| 2;
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C — MOMpaBOYHbLIN KOIMMUUMNEHT, MPUMEHSIEMbIA ONS KOPPEKTUPOBKM CMCTEMaTMYeCKOro OTKMOHe-
HUA adpdekTuBHOCTM NpobooTbopHMKa OT HopMmaTmea no oTbopy npob;

Er- — CcpefHee OTHOCUTENbHOE COAepXaHWe aspo30rbHbIX YaCTUL, KOTopble No pacderam MoryT BbiTh
oToGpaHbl UCMbITYyeMEIM MPO0600TEOPHUKOM;
Ccx — VCKOMOE OTHOCUTENbHOE COAep)aHne aapo3osbHbIX 4acTul;
A, — cucTemMaTuMyeckoe OTKIIOHeHWe OT HopMmartvMea no oTbopy npob codepKaHuA aspo30MbHbIX

4yacTul, oToBpaHHbIX UCTBITYEMBIM NMPOGOOTGOPHUKOM, C pacnpeaeneHnemM no pasmepam A npu
3Ha4YeHWUN BNUSAIOLLEN BeNUYnHbI &

DAa — aspoguHamMuyeckuin AuameTp a, COOTBETCTBYHOLWMA MeuaHe norapuMUYecKu HOpManbHOro
MacCOBOro pacnpefeneHns aspo3ofbHbIX YacTUL, No paamepam A;
GAa — CT'O a-ro norapudMU4ECKN HOPManbLHOro pacnpegeneHus A aspo3onbHblX 4acTul, 0ToBpaHHbIX
ncnbiTyeMbiM NpobooTOOPHUKOM, MO pasmMepam;
éi — /-8 3Ha4YeHue Opyron BrUsSOWeEN BeNUYMHbI.

MpumevaHune — lNo chopmynam (2) u (3) BbluncnaAT C; METOAOM KYCOYHO-NIMHENHOW annpoKcuMauunm 1 nog-
Bbopa KpVBOW COOTBETCTBEHHO.

8.4.5 HeonpegeneHHOCTb, CBA3aHHAA C pa3NMyMeM XapakTepucTuK o6pasuoB npo6ooTGopHM-
KOB OQHOro TMNa

CTaHOapTHY HeonpeaeneHHoCTb, 0BYCNOBNEeHHY0 CnydYaiHbiMK atheKkTaMu, CBA3aHHYK C pasnu-
yvem xapakTepucTuk 06pasuos NpoBoOTOOPHUKOB OOHOTO TUMA, BLIMUCIAT HA OCHOBE W3MEPEHHbLIX/Bbi-
YMCMEHHbIX CTaHOAPTHbIX OTKMNOHEHWA COAePKaHWA adap0o30rbHbIX 4acTUL, 0TOBPaHHBIX OTAEMNBHBIMKU WCIbi-
TyembiMn NpoBooTBopHUKamMu. BblYncneHne BO3MOXKHO TOMbKO MPU HanmuMynmi nonHoro Habopa daHHbIX mo
achchekTMBHOCTM oTBopa Npob No KpaWHern mepe ONS WeCTW UCNbITyeMbIX Npo6ooTBopHMKOB. OnA BblYKC-
MEeHWiA METOOOM KYCOYHO-NMHENHON annpokcumaunn HeobxooumMbl OaHHble 06 U3MEHYMBOCTH COOEPXKaHUS
a3pP030IbHbIX YaCTKL, 0TOBPaHHBIX MCMbITYeMbIMKU NpobooTGopHUKaMK. [N BeIYMCIIEHUA METOOOM nogbopa
KpUBOW HEOBXOAMMbI OaHHbIE O Pa3NUYMAX KPMBbIX 3MEKTUBHOCTU oTBOpa Npob oTOenbHbIX UCMbITYEMbIX
npobooTBopHUKOB. B 06ounx cnyyasx HeoBXoOAMMO BLISICHUTh, KakuM 06pa3oM pasnuuuns KpUBbIX adpdekTrs-
HocTu oTBopa Npob OTAenbHbIX NPOB60OTOOPHUKOB BAWAKT Ha HEONPeOEeNeHHOCTb Pe3ynLTaToB U3MepeHun
cogepXaHua a3po30nbHbIX YaCTULL.

Mpumevyanune — MNogobHele paznuuua xapakTepHsl Ans npobooTbopHUKoB pecnpabensHON 1 TopakansHOn
chpakuuii ¢ BHyTPEHHUM MPOCKOKOM, 3aBUCHLUMM OT CTPYKTYPbl U rMagKocTh NOBEPXHOCTW, HANPUMEP LUMKIMOHHBLIX Nblne-
YNoBWTENEN, TOPU30HTaNbHbIX 3MTPUATOPOB M UMMAKTOPOB.

CTEH,EI,EDTHle HeonpeaneneHHoOCTb pe3yrbratoB M3Mep9HMI7I cogepXaHna ad3po30NibHbIX YacTul, B BO3-
ayxe, OTO6paHHbIX NCNbITYyEMbIM Hp0600T60pHMKOM, OGYCHOBHEHHVIO CﬂyqaﬁHblMM SCbee}(TaMM, CBA3aHHbI-

mn
MW C pasnn4nem XapakrtepucTtuk 06p33L|OB I'IDOﬁOOTGODHMKOB uPXj’ BbIpaXXeHHY B A0nAxX CHCK’ BbIYUCTIAKOT

ONS KaKA0ro 3HadeHws Bruvsowein sennyduHel kak CK3 pesynsTaTtoB M3MepeHuin cogepaHusa aspo3oibHbIX
yacTuy ans scex Npp pacnpefeneHuin aaposofibHbiX 4acTuL, no pasmepam A.

B npunoxeHuu A npuBedeHbl hopMynbl AN BelYMCNEHUA METOAAaMM KYCOYHO-NMMHENHOW annpokcuma-
LuK 1 noabopa KpUBOWN COOTBETCTBEHHO.

8.4.6 HeonpepeneHHOCTb, CBAA3aHHAA C OTKNOHEeHUSIMM 06beMHOro pacxoga Bo3gyxa npu ot6o-
pe npo6 OoT HOMMHaNbLHOIo 3Ha4YeHUsA

8.4.6.1 NcnbiTyemble npobooTOOPHWKK, OMS KOTOPLIX YCTAHOBMNEHO OTCYTCTBME B3aWMOCBHA3W Mexay
06beMHbIM pacxo4om Bo3gyxa npu otbope npob 1 NPoOCKOKOM YacTul, HanpuMmep NpobooT6opHUKK BObIXae-
MO hpakumm YacTuy,

BrnuaHue oTknoHeHWn 0BbeMHOro pacxofa Bo3gyxa npu otbope npob oT HOMWHAMNBHOTO 3Ha4YeHUs Ha
BbI4MCMEHHOE OTHOCUTENbLHOE COAepP)KaHWe a’po30MbHbIX YacTWL, 3KBUBANEHTHO cnocobHOCTW Hacoca noa-
AepXuBaTh NOCTOSHHLIA pacxof B npefenax +6pnp 3a4aHHOro (HOMWHaNBLHOTO) 3HadYeHus. [ina nobyautens
pacxopa, cootBetcTsytowero Tpebosanmam FOCT P MCO 13137, dpp = 0,05.

CTaHOapTHYK HeonpeneneHHOCTb pe3ynbTaToB M3MepeHWid COAepKaHUs a3p030NbHbBIX YacTuL, B BO34Y-
Xe, 0ToBpaHHbIX McnbITyeMbiM NpobooTHopHUKOM, 0BYCNOBNEHHYO CryHalHbIMU 3D EKTaMKN, CBA3AHHLIMUA C
OTKNIOHEHWEeM 06bEMHOr0O pacxofa Bo3ayxa npu otbope npob ucnbiTyemMbiM NpobooTOOPHUKOM OT HOMMHAarnb-

un
pacx;’
kak CK3 pesynbratoB n3MepeHuin CogepkaHusi aspo3onbHbiX YacTuy ans scex Npp pacnpedeneHuin aspo-

20
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30IbHbIX YaCTuL NO pasmepam A. I'Ipe,u,nonaraﬂ npsaAMOyronbHOE pacnpegeneHne COOTBETCTBYHILLINX CK3 Aansa

= 5 un
OaHHOW COCTaBnALWLEN HeoNnpedeNeHHOCTH, upacx,- BbIMUCIAKT No cbopr\nyne

2 <2 Nep = 2
(u“” ) _ e 1 ( G ]
i 3 Nep a-1 Cuex

a a -

Ci=Ci(Da,-0a ,5;') : (7)
C,

nek = Cuck (DAa Oa, )

rae dpp — MakcuMarbHOe 3HaYeHWe OTHOCUTENbHOMO CTaHA4APTHOMO OTKIIOHEeHUS 06bEeMHOro pacxoaa Bo3-
Ayxa 0T HOMUHANMLHOTO 3HAYEeHMs!, CBA3AHHOIO C HECTabUNbHOCTLIO paboThl NoByaUTeNs pacxoaa;
Npp — uMcno pacnpegeneHnii oTobpaHHbIX 4acTuL, no pasmepam A B COOTBETCTBUM C Tabnuuen 2;

C, — cpefHee OTHOCUTENbHOE COAEepXaHWe aspo3onbHbIX YacTULl, KOTOpbLIe Mo pacyetam MoryT 6biTk
oToBpaHbl UchbITyeMbliM Npo6ooTOOPHUKOM;
C,cc — WCKOMOE OTHOCUTENbHOE COAepXaHNe aspo3orbHbIX YacTul;
DAa — aspoOvHaMUYecknii guaMmeTp a, COOTBETCTBYWOLLWMMA MeauaHe norapuMUHeckn HOpPMarbHOro
MacCOBOro pacnpedeneHns aspo30oibHbIX YacTUl No pazmepam A;
GAa — CrO a-ro norapuM1U4ecKkn HOpManbHOro pacnpegeneHus A aspo30ibHbIX YacTul, 0TOOpaHHbIX
MCNBITYEMBIM NPOBOOTOOPHMKOM, NO pasmepam;
F:j- — i-e 3Ha4YeHne Opyron BNvALWen BENUYUHBI.

8.4.6.2 WcneiTyeMble Npo6o0TOOPHUKK, NSt KOTOPbIX YCTAHOBNEHA B3aMMOCBSI3b MeXAy PacXoLoM BO3-
AyXa 1 NPOCKOKOM YacTul, Hanpumep nNpobooTbopHUKM pecnpabensHoi U TopakansHoi pakuui YacTul

Mpockok B NpobooTbopHUKax pecnupabenbHOM 1 TopakanbHOW dpakuMil YacTuL 3HaYUTENBHO 3aBUCHT
oT 06bemMHoro pacxoga sosayxa npu otéope npo6. CTaHAapTHYO HEONPEAENeHHOCTb, CBS3aHHYH0 C OTKITOHEe-
Huem 06beMHOro pacxofa Bosayxa npu otbope nNpob OT HOMWHAMNBHOMO 3HAYEHUS, OLeHUBAKT NOCPEACTBOM
o6beanHeHUa HeonpeaeneHHOCTEN, CBSI3aHHbLIX C M3MEpPeHUeM pacxoda W U3MeHYMBOCTLI0 Macchl 0ToGpaH-
HbIX a3P030MbHBLIX YacTULL.

OTKNOHEHWA OT HOMUHANBHOTO 06 LEMHOTO PacxoAa B CTOPOHY €ro YBenuYeHUsl NPUBOAAT K YBEMNUYEHWNIO
MaccoBOro pacxoga aspo3oris, NocTynarLLero B npobooTOopHUK, U UBMEHEHUMIO (KaK NpaBuio, YBENUYEHMWIo)
abpeKTUBHOCTU pasdeneHms YacTul B Npo6ooT6opHKKe, YTO BMUAET Ha codepkaHue oToBpaHHbIX YacTul.

MpumedaHue—lpu yBenuyeHn o6bEMHOTO pacxoda Bo3ayxa B LMKIOHHbLIX MELNEYNOBATENAX U UMNAaKTopax,
B KOTOPbIX pasgerneHve YacTuy Ha qpakumi NPOMCXOONT 3a CYET MHEPLIMK, NMPOCKOK YacTUL YMEHbLILAETCSH, B 3NOTPUaTo-
pax (ropuM3cHTanbHOWM UMW BEPTUKANLHOW KOHCTPYKUMK) C pasaeneHMeM 3a CHET 0CaXKaeHUs — YBEenMuMBaeTcs.

I'Ipw npoeegeHunun M3MepeHMl7l cogepxaHmAa Cc NnpuMeHeHnemM UCNbITyeMOro HpOﬁOOTﬁOpHMKa OTKINOHEHWE
obbemHoro pacxoda Bo3ayxa npu 0T60pe np06 OT HOMWHanbHOro 3Ha4eHnaA OGYCJ'IOBJ'IQHO BITMAHNEM HETOY-

HOCTU perynupoBKK pacxofa, XxapakTepusyemon UHTepBanom iagggx, 1 HecTabunbHOCTU paboThl NobyauTe-
ns pacxofa, XxapakTepusyemoi MHTepsanom o, [Ana nobyantenei pacxoga, cOOTBETCTBYOWMX Tpebosa-
Huam FOCT P MCO 13137, BoinonHAeTCs yCrnoBue Bnp = £0,05. Ecnn meToOMKOW M3MepeHnin Nnu MeToONKON
oTbopa npob pernameHTUpoBaHbl 6onee cTporue TpeboBaHKaA kK cTabunsHocT paboTel nobygutena pacxoaa,
TO Opp BbIMUCAAKT No dopmyne (8).

CTaHpapTHYO HeonpegeneHHoCTb Pe3ynsTaToB U3MEPEHWIA COOepKaHMA a3po30NbHLIX YacTul B BO3-
ayxe, oTobpaHHbIX UCMbITyeMbIM NPo60oTOOPHMKOM, 0BYCNOBNEHHYD cUcTeMaTU4eckumn acdekTamu, ces-
3aHHBLIMUK C OTKIMOHEHWEeM 0bBeMHOro pacxofa Bo3ayxa npu otbope npob ucneiTyemsiM NpobooTBOPHMKOM OT

mn "
HOMWHanbHOro 3Ha4eHwmA, upacx-’ BblPaX>XeHHYK B 00NAX C BbIMUCIAKT ONA KaX4oro aHa4eHna snnarwen
i

WMCK?
Benu4YmHbl kak CK3 pe3ynbratoB MSMEDEHMﬁ cogepxaHuA a3p030ribHbIX YacTUL Ond BCex NPP pacnpepene-

HWM a3pOo30MbHbBIX YacTuL, Mo pa3mepam A ¢ ucnonb3osaHveM dopmyn (8) — (12).

BnusaHue pacxopa Ha cpegHiolo maccy m(D,, 6,4, Q) a3p030MbHbLIX YacTul C pacnpeeneHemM no pas-
Mepam A, BblIpaXXeHHYI0 Yepes [0 Macchl BCEX B3BELLEHHbIX B BO34yXe YacTul, nonaswwmnx B npobootbop-
HWK, KOTOpasi Mo pacyeTam MoXeT BbiTb oTobpaHa ucneiTyeMbiM NpobooTBOPHMKOM, OLIEHWBAIOT N0 opMyrne
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qf(DAa’GAa)
< ] 1 (8)

m; (Dy,04,Q) = mf(DA’GAIQ)'{d)

roe DAa — aspogMHaMuYeckuil guameTp a, COOTBETCTBYHOLLMI MeauaHe norapmgMUyYeck HopMarnsHo-
ro MaccoBOro pacnpefeneHns aspo3onbHbIX YacTHL, No pasMepam A;
6, — ClO a-ro norapucmnyeckn HOpManbHOMO pacnpeaeneHus A aspo3onbHbIX YacTul, OTo-
BGpaHHbIX UCNbITYeMbIM NMPO600TEOPHUKOM, MO pasMmepam;
Q — 3HaveHWe 0GBLEMHOro pacxoga Bosayxa (oTrnM4yatolleecs OT HOMUHAMNBHOMO 3Ha4YeHUs ), Npu
KOTOpPOM OnpenensoT achdekTUBHOCTL oT6opa Npob;
Q% — HOMMHanbHBIN 06BLEMHBI PACXo BO3AYXa;
q; (DAa’ GAa) — K03(PPULMEHT, OTpaxalWuid BNUsiHUE 06beMHOro pacxofa Bo3ayxa Ha Maccy aspo30MbHbIX
YyacTul, OTOBPaHHLIX UCMBITYEMBIM MPO60OTEOPHUKOM, BEIMUCTISIEMBIN Mo dhopMyrne

NPP m'.' (DA*GA‘Q) Q

32;1 " m,-(DA,GA,QO) |ﬂ§

The

0
a=1 Q

qi (DAa 1OA, ): ®)

B 2aBMCMMOCTU OT NPUMEHAEMOro MeTo,a BbIYUCTIEHWIA (KYCOMHO-NMMHENHOW annpoKcuMaumm unm noa-
Bopa kpuson) cpeaHo maccy m; (D4, 6, Q) a3p030MbHLIX YacTWL, C pacnpedeneHMem no pasmepam A,
BbIpayKeHHYI0 Yepes OO0 MacChl BCEX B3BELUEHHbIX B BO34yXe YacTul, nonaswmnx B NpobooTOOpHMK, BbIHWC-
nawT no dopmyne
N
= Y Ei(QD, W,
p=1

o

m; (Darc4.Q) : (10)

lw]

Makc
= jA(DA,sA,D)Eg“(Q,D)dD

DMMH

rae D, — aspoaMHaMuHecknin AnameTp a, COOTBETCTBYIOWMI MeguaHe norapuMn4eckn HopManbHo-
ro MaccoBOro pacnpegeneHns adpo30sbHbIX HacTuL No pasmepam A;
6, — CrO a-ro norapugmMuyecky HOpMansLHOro pacnpeaeneHns aspo3orbHbIX YacTuL No pasme-
pam A, oToBpaHHbIX UCTbITYEeMBIM NPOBOOTEOPHMKOM;
Q — 3HadeHue pacxoaa, Npu KOTOPOM onpefensioT adheKkTMBHOCTL oT6opa npob;
E; (Q, Dp) — adpchekTvBHOCTE 0TBOpa Npob Aanga ncneiTyemoro npobooTbopHuKa npu pacxoge Q (mony-
YeHHas MeToOOM KYCOYHO-MMHEeMHOW annpokcumMaumm);
oy,
E'(Q, D) — adpektnsHOCTL 0TGOPa Npob ANA MCTbITYEMOrO npobooTOopHUKa nNpu pacxode Q (nony-
YeHHasa MeTogom nogbopa KpyBoW);

Wp — CpeOHEeB3BELUEeHHOEe 3HAYeHWe MHTerpana no KpUBoi pacnpeneneHns aspo3orbHbIX YacTul
no pasmepam A B guanazoHe Mexay ABYMS 3HAYEHWsAMUW pasmepa 4yacTuvl (CM. Npunoxe-
Hue A);

A(D,, 64, D) — norapudmudeckn HopmarnbHas yHKUMA pacnpeaeneHns aapo3ofbHbIX YacTuy no pasme-
paM A Cc aspogvHaMUYeckum guaMeTpoM, COOTBETCTBYHOLWMM MeauaHe MacCcoBOro pacrnpe-
aenenua YacTtuu no pasmepam Dy, n CI'O, pasHbIM G 4.

[ns kaxgoro pacnpegeneHvs YacTul aspo3ons no pasmepam a v Kaxaoro aHavyeHwust Opyroi Bnusio-
el BenMuMHbl CTaHgapTHOE OTKIOHEHMWE, XapakTepuayllee HeonpeaerneHHoCTb pesynsTaToB U3MepeHui
coaepXaHus aspo30rbHbIX YacTul, OTOBpaHHbLIX UCMBITYEMBIM NMPOG0OTGOPHMKOM, 0BYCNOBMNEHHY cUCTe-
MaTu4ecknMu adhhekTaMi, CBSI3aHHY0 C OTKNOHeHWemM ofbeMHOoro pacxofda esosgyxa npw otbope npob ot

nn
HOMWHaMNBHOro /UMW Ha4YanbHOro 3HayeHua, S BbIHMCIAKT Mo cbopMyne

pacxy;
<per 2 2
vn - _ ‘bpacx +0ip = ¢ A0
Spacxai " |Q'i (DAE’GAa ) _qo‘ 3 Ci DAa’GAa £.Q7 ), (11)
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roe qf-(DAa, GAa) — KO03(P(PULMEHT PErPECCUMOHHON (DYHKLMK, OTpaXarLLnii BNUAHME 06BEMHOI0 pacxo-
na Bo3gyxa npu otbope npob Ha Maccy 0ToBpaHHbIX YacTuL;
gy — napametp, NpyHUMaeMeli pasHeiM 0 unu 1.
Ecnu cogepxaHne aspo3onbHbIX YacTuL, OTOOpaHHbIX UCbITYeMbIM Mpo6ooTBopHU-
KOM, BbIYMCIAKT HA2 OCHOBE HOMWHANbHOIO 3Ha4yeHus ob6beMHOro pacxoga Bo3gyxa
Q% o gg = 1, ecnv Ha OcHoBe (PaKTU4eCcKoro 3Ha4eHns 06beMHOro pacxofa Bo3nyxa
Q, 10 g, =0.
CooTBeTcTBYHOLWEE 3HAYeHWe BeIOMpaloT B COOTBETCTBUM ¢ TpeboBaHusaMu Me-
TOAWKW U3MEepPEeHWIA, BKMYatoLen oTbop npob ucneiTyeMeiM npobooTOopHMKOM,;
Sngx — MakcumarbHOe 3HayYeHWe OTHOCUTENbHOro CTaHO4APTHOrO OTKIMOHEHWS 0OBbEMHOro
pacxoda Bo3gyxa 0T HOMWHAIbHOrO 3HAa4YeHWA, CBA3aHHOMO C perynMpoBKOM pacxoaa;
Opp — MakcuManbHOe 3HayeHWe OTHOCWTENbHOTO CTaHAAPTHOTO OTKMOHeHUs 0GbeMHOro
pacxoda Bo34yxa OT HOMWHAIbLHOIO 3HAYeHWs, CBA3AHHOMO ¢ HeCTabunbHOCTLIO pa-
ot nobyonTtens pacxona;
C; (DAa’ Op & QY% — cpeaHee OTHOCUTENbHOE COAEPXaAHWE aspo30NbHbIX YACTULL, BbIPAaXEHHOE Yepes
[ONt0 cofepaHus BCexX B3BELUEHHbIX B BO34YXe YacTuLl, BbIYMCNEHHOE METOLOM Ky-
COYHO-NMHENHOWM annpokcKuMauun no popmyne (2) unv Mmetogom nogbopa KpyMBon no
topmyne (3) COOTBETCTBEHHO.

n puMmedaHune — Beluucnate cofepXaHue alapo30NnbHbIX H4acTul, OTOGpaHHbIX NCneITyeMbIM I'IpO6OOT60pHVI-
KOM, Ha OCHOBE HOMWHANLHOMO 3Ha4eHusi 06 LEMHOro pacxoga Bo3ayxa uenecooﬁpaaHo TONBKO And Tex I'IpOﬁOOTﬁDpHVI-
KOB, B KOTOPbIX NMPOCKOK 4YaCTuUL, yMeHbLUAETCA Npy yBennyieHn pacxoaa.

mn
3HaveHue U BLIYUCASAKOT Mo opMyne

pacx;
2
N, umn
Pp| s

(e R S (12)

il - k7 - k]

Ragk Nep a— Cuck
rae NPP — YKnucno pacrlpe,qeneHMﬁ d3pPO030IbHbIX YacTul No pasMepam A B COOTBETCTBUU C TaGJ'IVILleﬁ 2z

nn — CTaHO4apTHOE OTKIMOoHeHWe, XapaKTepusyrwlllee HeonpegeneHHoCTb pe3ynbraTtoB H3MEDEHM|.7'| COo-
pacx; [AepXKaHus a3po30SbHbIX Y4acTul, OTOBPaHHBIX UCNLITYeMbIM NpoBooTBopHMKOM, 0ByCnoBneH-

HYH0 cucTeMaTuyeckumMmn ageKkTamMm, CBA3AHHYHO C OTKITOHEHMeM 0BbbeMHOro pacxofa Bosgyxa
npu oTbope Npob OT HOMUHAMNBHOIO U/UMNKW HAYanbLHOrO 3HAYEeHUs ONA a-ro pacrnpefeneHns va-
CTUL MO pazmepam A Npu sHauyeHUW BIUSIOLLEN BENUUUHBI &

nck — VICKOMOE OTHOCMTENLHOE COfepKaHWe aspo30fbHbLIX YacTuL,

8.4.7 CymmapHan cTaHAapTHasA HeonpeaeneHHoCcTb

8.4.7.1 ObBwme NonoXeHus

CymMmapHble cTaHgapTHble HeonpeaeneHHOCTU nonydanT obbegMHeHMeM CTaHOapPTHbIX Heonpeaenex-

C

s CUCT -
HOCTEewn, D6yCJ'IOBJ'IEHHbEX cuctemMatTnu4eCKMMu SCbeeKTElMI/I umnr_ , W CTaHOapTHbIX HeonpeaeneHHoCTeu, 0b6-
o cnyy
YCINOBITEHHbIX ClTyYauHbIMW SCbeEI{TaMM umny, . Cnocob BblMMCNEHMs 3aBUCUT OT TOro, eCTb N B3aMMOCBA3b
)

mMexay obbeMHbBIM pacxogom Bozayxa npu oTbéope npob ucnbiTyeMblM Npo6ooTEOPHMKOM U MPOCKOKOM (Ha-
npumep, Kak ans npo6ooTBopHUKOB pecnupabenbHOM U TopakansHON pakUMiA) UK ee HeT (Hanpumep, kak
Ans npobooTOopHWMKOB BObIXaemMon opakumm).

8.4.7.2 OueHka HeonpeaeneHHOCTH NPWU OTCYTCTBUM B3aMMOCBA3M MeXOY OBbeMHbIM PacxoaoM BO3-
ayxa npu otbope npob 1 NpocKOKOM HacTuy, (Hanpumep, Ana npobooTbopHMKOB BAbIXaeMoW dpakumun)

[Mpy OTCYTCTBMM B3aMMOCBSI3N Mexay 06beMHbIM pacxo4oM Bo3ayxa npy oTbope npob UCMbITYeMbIM

HpOGOOTGOpHVIKOM n (BHyTPEHHMM) MPOCKOKOM HacTuULl CyMMapHble HeonpenerneHHOCTH (OGyCﬂOBJ’IEHHbIe CH-

o CUCT cnyy
cTeMatn4eCKMMn 1 criydanHbIMK ahhekTamn COOTBQTCTBEHHO) ul/ll'l,- n Ui/lﬂ.; COOTBETCTBEHHO BbIYUCIIAKT

no opmyne

S (an VP un L an
umn; ~ Mmop; PX; pacx;

; (13)

2 2 2
yemeT )\ _ uI/II'I n ul/II'I
un; 1 Pkan; HOPM;
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roe Umonnf — cTaHAapTHasA HeonpeaeneHHOCT Pe3ynbTaToB M3MEPEHUA CogepKaHnusa asapo3orbHbIX YacTuL
B BO3Ayxe, 0ToBpaHHbIX MchbiTyemMbiM npobooTbopHuKom, obycrioBneHHas criydyamHbiMn ad-
dhekTamm, CBA3aHHBIMW C HECOBEPLUEHCTBOM NoAoBbpaHHOM MareMaTn4eckon Mogenw, BbIHUC-
nsemas kak CK3 pesynstatoB viaMepeHWit CofepKaHus aspo3oribHbIX YacTuy ans scex Npp
Npy 3HaYEeHUU BRMAKOLLEN BenuUYuHbl & (cM. 8.4.3);

Ug;l'. — cTaHAapTHasa HeonpeaeneHHOCTL Pe3ynsTaToB M3MEPEHUA CoaepXKaHna aspo3onbHbIX YacTul
B BO3Ayxe, 0T0BpaHHbIX UcnbiTyemMbiMm npobootbopHukom, obycrnoBneHHasa criydanHbiMn ad-
dhekTamu, CBA3aHHBIMUW C PasnuyneM xapakTepucTuk obpasuos npobooTOOPHMKOB, NpK 3Have-
HUW BRKAIOLWEN BeNUYmnHbI E; (cM. 8.4.5);

Upmgng — CcTaHAapTHasa HeonpedeneHHOCTb Pe3ynsTaToB M3MEPEHU coagepXaHusa asapo3onbHbIX YacTul
B BO34yXxe, 0TODpaHHbIX UCMbITyeMbIM NMpobooTBopHMKOM, 0BycnoBneHHass cny4aiHbiMU UK
cucTEMaTU4ecKMMK achpekTammn, CBA3AHHLIMKU C OTKNOHEHWEM O0BbLEMHOro pacxofa Bo3dyxa
npu ot6ope npob ucnbiTyemMbiM NPO60OTEOPHUKOM OT HOMUHAMBLHOIO 3HAYEHUS NPW 3HAYEHUN
BNUAIOLLEN BeNUYnHbI §; [cM. chopmyny (7)];

Ural. — CTaHAapTHasa HeonpedeneHHOCTb Pe3ynsTaToB M3MEepPEeHUn cogepXaHnusa aspo3onbHbIX YacTu
B BO3AyXe, 0TOOpaHHbBIX UCMbITYyeMbIM NPoBooTOOPHMKOM, 06yCNOBNeHHasi cucTeMaTUuYeCcKUMy
W cnyyawHbIMn adppekTaMmm, CBA3ZaHHBIMKM C IKCMEePUMEHTalbHLIM OnpegeneHnemM pasMmepa u
4yuMcna 4acTvL KOHTPOSBHOIO aapo3sons, BblyncneHHasn kak CK3 peaynsraToB uamepeHuin cogep-
XaHWA asapo30NbHbIX YacTUL, ANs BCeX NPP, NP 3Ha4YeHUn BNUAOLLEN BENUYNHBI ﬁf(CM. 8.4.2);

Urcr,-rl,w — CcTaHdapTHas HeonpegeneHHOoCTb pe3ynsTaToB U3MepeHWi COAepXXaHnsa aapo30nbHbIX 4acTuL

B BO34yXe, OTOOpaHHbIX MCNbITYEMbIM NPO600TOOPHMKOM, 06YCNOBRNEHHast CUCTEMATUHECKUMH
acbchekTamu, CBSI3aHHbIMWM C HECOOTBETCTBMEM PE3YNbLTaTOB M3MEPEHUM COAep)KaHus aspo-
30MbHbIX YACTUL, B BO3A4YyXe, OTOOPaHHbIX UCNLITYEMbBIM NMPOGOOTOOPHUKOM, HOPMaTUBY MO OT-
Bopy Npob Npy 3HaYeHnn BAUSIOLEN BENUYUHLI §; [cM. dhopmyny (6)].
8.4.7.3 OueHka HeonpegeneHHOCTU NPW HanW4YUy B3aMMOCBSA3W Mex gy 0ObeMHbIM pacxodoM Bo3ayxa
npu otbope Npob 1 NPOCKOKOM YacTuL
[Onsa ncneityeMoro npobooTOOpHUKa C HanW4YMeM B3aMMOCBA3W Mexady 0ObeMHbIM pacxofqom Bo3gyxa
npw otbope Npob U NPOCKOKOM CyMMapHble HEONPELEeNneHHOCTU PesynbTaToB U3MEPEeHWU CoLepKaHus aspo-
30MbHbIX YacTuL, 0TOOpaHHbIX UCTIBITYEMbIM MPoB00TEOPHUKOM (0BYCMNOBNEHHBIE CUCTEMATUHECKMMU U Cy-

_ yCHCT | v . -
YaWHbIMU Sde.)eKTaMVI), ur; un; npuv 3Ha4YeHn BNMAKOLLEN BENTUYNHDI gf BbIMMCNAKT NO dJopmyne

2 2 2
cny |, N nmn
(UV'”' ) B (UMUﬂJ) +(UPX5)

I
2 2 2 2’
cuct | [, AN mn umn
(UVII'I,- ) - (uKan, ) + (uHopM,- ) * (upacx, )
un

rne umnf — CcTaHjapTHas HeonpedeneHHOCTb Pe3ynsTaToB M3MepeHUd COAepKaHusi aapo30rbHbIX YacTuL
B BO34YyXe, 0TOBpaHHbLIX UCMNbITYyeMbIM NpobooTBopHUKOM, 0ByCnoBNeHHas cryvyalHbIMK 3g-
deKkTaMu, CBA3aHHbIMU C HECOBEPLUEHCTEBOM nogobpaHHoi mMateMaTU4yeckon Moaenu, Bblunc-
naemasn kak CK3 pesynstatoB v3MepeHuin CoepaHna aspo3onbHbIX Yactul, ang scex Npp
NP 3HaAYEHWUU BNUSIOLLEA BeNUYMHBI & (cM. 8.4.3);

(14)

mn 5
upx'. — CTaHOdapTHad HeonpeaeneHHOCTL pe3ynbraTtoB N3MepeHnn CoepXaHNA a3p030IibHbIX HacTuL,
B BO3OyXe, DTO6paHHbIX NCMbITYEMbBIM I'Ip0600T60pHVII{OM, OGYCHOBHEHHBH Cﬂyqal?lelMM SCD-
dhekTamu, CBA3aHHLIMKU C pasnuunemM xapakTepucTuk obpasuos npobooTOopHUKOR, NpK 3HaYe-
HW BNUAIOLEN BeNuumnHbI §; (cm. 8.4.5);
nn 5
uKaJ‘I,- — CTaHOapTHaA HeonpeneneHHOCTb pe3ynbratoB N3MePEHU CO4EDP)KaHNA a3P030JibHbIX HYacTuL,
B BO3QyXxe, OTOﬁpaHHbIX NCMNbITYEMbIM HpOGOOTSOpHMKOM, 06yCJ’IOBJ’IEHHaFI cncremMmatTuv4eCKkMMmm
n Cﬂy‘-lal;lelMM SquDeKTaMi/I, CBA3aHHbIMKW C 3KCNepuMeHTanbHbIM OonpeneneHneM pasmMmepa
W 4Yncna 4acTtuly KOHTPONbHOINO a3po305fd, BblHUCIIEHHAA Kak CK3 pe3ynbraTtoB M3Mep9HM1ﬁ
cogepXaHnAa aldpo30JibHbIX 4YacTul OnA BCeX NPP’ Mnpn 3Ha4YeHun BHMHI-OLLIEF‘I BENMNYUHbI éj
(cm. 8.4.2);
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,T(I,-;I}Mj. — CcTaHfapTHas HeonpeneneHHOCTb Pe3ynbTaToB M3MEePEeHUA COgepKaHns adpo30NbHbIX HacTuL
B BO3yxe, 0TOGpaHHbIX UCTbITYEMbIM MPOB0OTEOPHUKOM, 0BYCrOBNEHHaA CUCTEMATUHECKUMM
ahpeKkTamm, CBSI3aHHBIMW C HECOOTBETCTBMEM PE3YNbTaToB M3MEPEHMWIA COOepXaHWsA aspo-
30MbHbIX YacTul B BO34yXe, 0TOBpaHHbIX MCMbITYyeMbIM NPOG00TEOPHUKOM, HOPMATUBY MO OT-
Bopy npob Npu 3HaYeHUn BANSIOLLEN BENUYUHBI §; [cM. chopmyny (6)];

US;I:XJ. — CcTaHOapTHas HeonpenoeneHHOCTE Pe3ynbLTaToB U3MEPEeHUn CogepKaHnsa adpo30nbHbIX HacTuy

B BO34yxe, oToBpaHHbIX UCNbITyemMbiM NpobooTbopHUKOM, 0BycnoBneHHasi crnyyYyanHbIMKU UMnA
cucTeMaTu4eckumm apdrekTamm, CBA3aHHbIMU C OTKIIOHEHMEM OOBEMHOrO pacxofa Bosadyxa
npu oTbope npob ncneliTyeMbiM NPO6OOTOOPHUKOM OT HOMWHAMNBHOTO 3HAYEHUS MPU 3HAYEHUM
BRUAOLLEN BenuumnHbl &; [cm. hopmyny (12)].
8.4.7.4 OueHka CyMMapHON HEONMpPELEeNneHHOCTY ANS KaX40N BNUAIOLWEN BENUYMHDI
[ns kaxgoro sHaveHusa BNUAIOLLEA BENUYMHBI §; CyMMapHY0 HeonpeaeneHHoCTb pe3ynsTatos namepe-
HWIA COOEPKaHWUS a3pO30IbHBIX YACTUL, OTOBpPaHHLIX UCMLITYEMbIM NPpoBOOTOOPHUKOM, uMnl_ BbIYMCIIAT NO

dopmyne

2 2
B cnyy cucT

adll _\](u”ﬂi ) +(u"1”i ) ' (15)

cny4 w
rae UMns; — CyMMapHasi HeonpeAeneHHOCTb Pe3ynLTaToB U3MepPEeHUi CoaepXKaHUsa aspo30bHbIX YacTuL,
oTo6paHHbIX UCTLITYyeMbIM NPOGOOTEOPHUKOM, NOMy4YeHHast 0GbefUHEHEM CTaHAAPTHBIX He-
onpefeneHHocTen, 0BYCNOBMNEHHBIX CyYalHbIMKU 3hdekTamu, MPU 3HAYEHUN BIUSIOLLENR Be-

nnunkel &

et ”

WN, — CyMMapHasli HeorpeaeneHHOCTb PesynbTaToB U3MePEeHU CoAepPKaHNA aspo30nbHbIX YacTull,

OTOBpaHHbIX UCMBITYEMBIM NPOBOOTEOPHMKOM, NONy4YeHHas 0ObedVHEHWEM CTAaHOAPTHLIX He-
onpefeneHHocTel, 0ByCrNOBNEHHbIX CUCTEMAaTUYECKUMKN aekTaMu, Npu 3HAYEHUU BMAUSIO-
Liei BennunHel ;.
8.4.7.5 OueHka HeonpeaeneHHOCTU ANS PasnuYMMbIX 3HAYEHWIA BRUAIOLLINX BENUYMH
Ecnn ycnoeus otbopa/aHanus3a npob MoryT BbiTe COOTHECEHBI C KOHKPETHbLIM 3HAYEHUEM BMWUSAKOLLEN
BEMWYMHbLI, TO CYMMapHas cTaHgapTHas HeonpedeneHHocTb DygeT 3aBMCeTb OT 3TOr0 3HaYEHWs BNUAKLLER
BENMYKMHbLI BO Bpemsa oTbopa npob, HanpuMep CKOpOCTU NoTOKa BO3ayxa.

MpuMmeyaHne — 3TO 3HAYUT, YTO NOMYYEHHaAs pacllMpeHHas HeonpeaeneHHocTk byaeT yHKUWeRn 3HavYeHn
LPYruX BIUSIOWNX BEMUYKH &.

B atom Clly4Yae CyMMapHyH HeonpeeneHHOCTb pe3ynbraTtoB I/I3Mep9H1/I[7l coaepxaHuna al3apo30JibHbIX
YacTtuu, 0T06paHHbIX NCMNbITYEMBIM HpOﬁOOTﬁOpHMKOM (Hanpwvlep, ONS 3Ha4YeHns BrUSOLWEN BernYuHbI D
Uyn BbIYMUCIAOT NO d)opmyne

upn = unn (&7) = unn, (16
027 % Nag ’ )
roe & — 3HauyeHwe Opyro BIWSKOLLENA BENWYUHI;
ulﬂﬂ[ — CyMMapHad CTaHOapTHad HeonpeaesrnieHHOCTL pe3ynbraTtoB MsmepeHMﬁ cogepXxaHAa ad3po30JibHbIX
4yacTtuu, OTOGDBHHbIX MCNbITYEMbIM ﬂpOﬁOOTﬁOpHHKOM, NPy 3Ha4YeHnn BﬂMﬂI‘OLIJ,eﬂ BeJlIM4MUHbI (’é];
I — noACTPOYHbIN MHAEKE, 0603HaYAIOLLMIA HOMEP BbIBPAHHOIO 3HAYEHWUS BRWSIOLLEH BENUYUHBI &;

NBB — YKCMO 3HAYEHNIR APYTrux BNUARWNUX BENMUYUH, YHYUTbIBaeMblX MNMpu nposeeHun WUCMNBITAHUIA.

cny4 CUCT
Takxe onpegenarwnT UMI-'%’ " Uw-l‘, » CyMMapHble CTaHOapTHble HeonpegeneHHoCT pe3ynbraTtoB namMe-

pEHI/IFI cogepXxaHnd a3p030IbHbIX YaCTUL, 0T06paHHbIX ncnbITyeMblM I'IpO6OOT6DpHMKOM, CBA3aHHblE CO Cny-
YaWHBLIMW U CUCTEMATUYHECKUMN SCbeEKTEIMH COOTBETCTBEHHO MNMpKY 3Ha4YeHnun BIMSAOLWEN BENUYMHbBI é[.
8.4.76 OLI,eHKB HeonpeageneHHoCTU Npu OTCYTCTBUW pasnmqwﬁ MeXxay 3Ha4eHUAMKW BITMAKLWKWX BENMUYUH
Ecnn ycnoeua 0T6opa/aHanwsa r|p06 HE MOTyT ObITb COOTHECEHbI C KOHKPETHbIM 3Ha4YeHUeM BITNAKOLLEN
BEMWNYUHbI (HaanMep, npu HENPEPbLIBHOM U 6blCTp0M ee MSMEHEHMM), TO onpenendarT, 4NA Kakoro n3 3Have-
HUW BIIUSAIOLLEN BENNYUHDI KBapaTtu4dHada CyMMapHad CTaHOapTHaA HeonpegeneHHOCTb NPpUHMMaeT Hambonb-
wee 3HadeHne, KOTopoe U y4UTbIBAKT NpU OanbHenLWwnX BelYNCIIEeHUSX.
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MpuMeydaHuMe — ITO 3HAYUT, 4TO NONYYEHHANA PacLUMpPeHHas HeonpeaeneHHOCT He ByNeT 3aBUCEeTh OT 3Hade-
HWIA OPYrX BIASIOLMX BENUYMH &.

B atom cnydae CyMMapHyKH HeonpeneneHHOCTb pe3yrnbratoB M3MepeHMl71 cogepxXaHna aspOo30JibHbIX
Yyactuy, OTO6paHHbIX NCNbITYEMbIM HpOSOOTﬁOpHMKOM (Hanpmmep, ana 3HaveHusa BJ'I!/IHIOLLI,E.‘I?I BENMUYNHDbI ]),
UVII_I BbIMUCIAKT NO cpopmyne

Upn = MaKC{an,- } (17)
i< Npg
roe NBB — YKCNO 3HAYEeHUN OPYTMX BITUMAKLWNX BENTUYNH, YHUTBIBAEMbIX NMPU NpOoBEAEHUN MCI'IbITaHI/H?I;
Uyn. — CYMMapHas Heornpe[erieHHOCTb Pe3ynbTaToB M3MEepeHUn codepkaHWs a3po30ribHbiX YacTul,
0TOBpaHHbIX UCMBITYeMbIM NPOBOOTEOPHUKOM, NPK 3HAYEHUM BIIMAIOLLEN BENUUUHLI ;.

Ecnu 310 MakcumanbHoe 3HaveHue HabniogaeTcs Npu 3HaYeHUM BAMALIEA BENWYMHbI i = j0, TO Uyn
BbIYMCMAKT Mo hopmMyne

Un = Uyn;, - (18)

roe ”Mﬂ,-o — cyMMapHasl HeonpegeneHHOCTb pe3ynbTaToB U3MepeHWd coaepXaHusi a3po3onbHbIX YacTul,
OTODpaHHbIX UCMbLITYEMbIM NPOBOOTOOPHMKOM, Nony4YyeHHas obObegMHEHMEM CTaHOApPTHLIX He-
onpeneneHHocTen, 0byCcnoBNEHHbIX CRyYalHbIMWU U cUCTEMaTUHECKUMKU ddhchekTamm, Npm 3Ha-
YEHWUU BRUAIOLLEeN BeNUUNHBI &
i0 — BbIBpaHHOE 3HaYeHWe N3 rPYNNbl HEPA3NMUYUMBIX 3HAYEHU BIUAOLWEN BENWYNHBI, MPU KOTOPOM
nony4arT Haubonblee 3Ha4YeHWe CYMMapHOW CTaHAapTHON HEONPeAEeNeHHOCTH AN UCTbITYe-
Moro npobooTbopHuMKa.
8.4.8 PacwmnpeHHas HeonpeaeneHHOCTb
PacwwupeHHyto HeonpedeneHHOCTb pPe3ynbTaTtoB U3MEepeHUr COAepKaHWA aspo30ribHbIX YacTul, OTo-
BpaHHbIX NenbiTyembiM Npo60oT6opHNKOM, Uy BEIMUCASIOT HA OCHOBE CyMMapHOW CTaHAapTHOW Heonpeae-
NEeHHOCTW € UCNOoMb30BaHWEM 3HavYeHus koadpduymeHTa oxeata 2 no opmyne

U = 2ayn, (19)
roe UMH — CYMMapHaa CtaHgapTHad HeonpedeneHHOCTb pe3ynbratoB MSMEDEHMﬁ cogepXaHuAa aapo30IbHbIX
YacTuul B BO3ayxe, 0TO6DaHHbIX NCMNbITYyeMbIM I'IpOﬁOOTGOpHVIKOM.

MpumeyaHne— Ecnuycnosus otbopa/aHanusa npob MoryT BbITe COOTHECEHBI C KOHKPETHEIM 3HaYEHWEM BMU-
AOLWEN BEMUYMHBI, TO pacllMpeHHas HeonpeaeneHHocTs ByoeT 3aBuceTh OT hakTUYECKOro 3HAYEHNA BIMAIOLWEN BENUYN-
Hbl BO Bpems otbopa npob.

MeToaurka oLeHKN pacllMpeHHON HeonpeaeneHHoCT METOAMKA M3MEPEHUIA C yHETOM TPaHCNOPTUPOBaHNS,
XPaHeHWs!, MOAroTOBKA W KONMUYECTBEHHOTMO (XMMUYeckoro) aHanvaa npob npueegena B NOCT P 70378.1—2022
(MpunoxkeHune A).

9 lNpoTokon ucnbiTaHUK

9.1 O6wme nonoxeHUs

MpoTokon UCNbITaHWA JOMKEH coaepxaTb BCHO MH(OPMAaLUI, OTHOCALLYHCA K UCMbITaHWIO TUna A (cM.
FOCT P 70378.1—2022, nogpasgen 7.1), n uHopmauuio, npuBegeHHy B 9.2—9.11.

9.2 CBepeHus 06 UcnbiTaTensHOW NabopaTopum U 3aKa3umMke UCNbITAHUNA

MpuBogaT cneaywuyr MHDOopMaLnio 00 McnblTaTensbHOM ﬂa60DaTOpMH N 3aKas4ymKe UCMbITaHWUA:

- HaumeHoBaHWe 1 agpec MCNbLITaTENBHON naGopaTopMM, cBefeHWA O nepcoHane, npoBoasALIEM UCNbI-
TaHuaA, 0arty BbliNONMHEHWUA paﬁoT;

- HAaMMeHOBaHWe opraHu3auun, SBNAKLWENCA 3aKa34yMKOM UCTbITAHWUIA.

9.3 CBegeHus o6 ucnbiTyeMomM npobooTbopHuKe

MpyBOAST CrieayoLLy MHopMaumio 06 NenbiTyeMoM Npo6ooTOOpHKUKE:
- HauMeHoBaHue npubopa;
- 0606LeHHbIN TUN (LMKNOHHBIA NbINEynoBUTENb, OcaguTens U T. 4.);
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- HopmaTtua(bl) no oTbopy Npo6, B COOTBETCTBUM C KOTOPbLIM(M) NnpoucxoguT oTbop npob;

- MHpopmauusi 06 ynoeutene(sx), COBMECTUMbIX C OTOMPaeMbiMW a3PO30MbHBIMKM YaCTULLAMW;

- 0bnacTb NpPMMEHEHUsT UCMbITAHUA, OrpaHUYEHUs MO UCMNONb30BaHWIO Npo6ooTBopHMKa U ocoBeHHOCTH
€ro NpUMEeHeHWsa Ha perynapHoi OCHOBE;

- 3aBO/CKO HOMEP, CPOK rOAHOCTW W cBeaeHns 06 uarotoBuTene ucneiTyemoro npobootbopHuka;

- 3HAYeHWe HOMUWHanbHoro o6bEeMHOro pacxofa Bosfyxa npu otbope nNpob McnbITyemMblM npobooT6op-
HWUKOM CO CCbIMKON Ha JOKYMEHT, U3 KOTOPOro OHO B3ATO.

9.4 KpuTudyeckui aHanus otbopa npo6
Mpumeuvanune — Cm. [OCT P 70378.1—2022, nogpasgen 6.2.

MpuBOOAT cregylowmne pesynsTaTthl KPUTMHECKOro aHanusa otbopa npob:

- onucaHwe npoueaypbl ot6opa npob ¢ npumMeHeHWeM ucnelTyemoro npobooTbopHuKKa;

- nepeYeHb BNMSAIOWKUX Ha oTOop Npob Benu4mH;,

- 0DOCHOBaHMS NPUYKUH BKJTHOHEHWS MW UCKITIOHYEHWUST HeoDsi3aTenbHbIX BMSIOLWMX BENIMYUH, MPUBELEH-
HbiX B Tabnuue 1;

- 3aKNOYeHNe, B KOTOPOM OMUCLIBAIOT 06nacTb NPMMEHEHUS UCMBITAHMIA W NoOble OrpaHUYEeHs Mo UC-
nonb3oBaHunio NpobooTbopHKMKa.

9.5 UcnbiTaTenbHoe ob6opyaoBaHUe, METOOUKU U YCNIOBUS UCTbITaHUIA

B naHHoM pasgene npoTokona UcnbITaHui NpuBoAsaT NoapobHoe onucaHne Beex NPUMEHSIEMbIX METO-
AWK UCMbITaHUA, OAKOT CChINKWM HAa aTTECTOBAHHbIE METOAUKW M3MEPEHUA 1 cTaHaapTel. Kak npaeuno, B npo-
TOKONe NpuBoanAT:

a) 3CKM3 1 onucaHWe ucnbiTatenbHoro obopygoBaHusa (aspognHamMnYecKon TpyObl MM a3po30MNbHOWN
Kamepsbl) C yKa3aHMEM Pa3MepOoB U TOMEK pa3MeLleHust NpobooTGoPHUKOB;

6) nogpobHoe onucaHwe npodunei CKOPOCTU, YYACTKOB 3anupaHusi notoka u TypOyneHTHOCTWU ANns
aspogvHamuyeckux Tpyb;

B) ONSA MHAMBUAYanbHbIX NPOBGOOTOOPHUKOB: ONMCAHNME MaHEKeHa UMM KOHCTPYKUWMW, MMUTUPYHOLLEN
Teno YenoBeka, v Apyron KOHCTPYKLUK AN NPOBeeHMs 3KCNepuMeHTa; TOYeK pasMmeLLeHns 1 OpueHTaumm
nNpoBooTOOPHUKOB;

r) onucaHue UCnonb3yemMoro(bix) KOHTPONLHOro(bIX) a3po3ons(en) U CUCTEMbI X TEHEPUPOBAHUS;

[) onucaHwe MeTofdOB onpefeneHus cTabunbHOCTM U OQHOPOAHOCTU COOEepHaHwWs a3po3onis B Npo-
CTPaHCTBE N BPEMEHM;

e) 3Ha4YeHUs MaccoBOl WU CYETHOM (NpU HEOBXOAMMOCTHU) KOHUEHTPALMW YaCTUL KOHTPOMBLHOIO aspo-
30015, a TAKKE aspoguHamuyeckoro anameTpa vyactuy u CI'O pacnpeneneHus 4yacTuy no pazMepam;

X) onucaHwe npouedypbl KanvbpoBKWM CpeacTB U3MepeHuid, NPMMEeHsIeMbIX NS onpegeneHus aapoau-
HaMW4eCKoro AnameTpa YacTuL, M UX TOYHOCTMH;

M) ONMCaHWe UMW CChINKY HA METOAUKY U3MEPEHWUI ANs CPEACTB U3MEPEHWUIA C NPSMbIM OTCYETOM MO-
KasaHui, NPUMEHSIEMbIX AN5 onpefeneHns pasmepa u no4cyeTa YyacTuL;

K) MeToamky oTbopa XonocTbiX Npoo;

n) nogpobHoe onucaHwe MeTOAMKWM naMmepeHuid 06beMHOro pacxofa Bo3ayxa Yepes npobooTOOPHUK;

M) HaMMEHOBaHWe, MapKy (Moaens), NPUHLMM AERCTBUSA U TEXHUYECKME XapaKTEPUCTUKNA NPUMEHSAEMbIX
nobyoutenen pacxona (ecnv B npobooTbopHMKe OTCYTCTBYET BCTPOEHHbIA NobyauTens pacxona);

H) 3Ha4YeHUs TEMMNepaTypbl, aTMOCHEPHOTO AaBNEHUS U OTHOCUTENLHON BNAXHOCTU BO BPEMSA UCMbITa-
HWIA;

M) onucaHue NpUMeHsieMbiX MEeTOA0B KONMMYECTBEHHOMO (XMMUWYECKOro) aHanuaa 1 CBSA3aHHbIX C HUMMK
HeonpeaeneHHoCTER;

p) copMynbl, NPUMEHSAEMBIE NS BIYUCIIEHWUSA COAEPKAHUS YaCTUL, KOHTPOMbHOIO a3po30Ns U OTHOCK-
TenbHbIX CTaHAAPTHbBIX OTKITOHEHWA COQepXaHus;

C) XapaKTepucTWKWM ynosuTenewn n onucaHne npouedyp obpaboTku ynosuTenen 1 o4McTkM npobooTbop-
HWKOB.

9.6 MogpoBHOe onucaHMe NMrnaHa aKcrnepumeHTa

B paHHoOM paspene npoTokona UcnelTaHui B Buae Tabnuubl NpUsoadAT nnaH 1M MHgopMauuio o6 ake-
NepUMeHTax: YMCMO UCMbITYEMbIX 06Pa3sLOB, XapakTepUCTUKA KOHTPOMBLHOMO a3po30ns M CUCTEMbI €ro reHe-
PUPOBaHNSA, 3HAYEHUA YUUTbLIBAEMbIX BANSIOLWUX BEMWUYMH (Hanpumep, CKOPOCTM MOTOKa BO3dyXa, M YMCno
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3HaYeHW KaKA0W BenUYnHbI), MocneaoBaTeNbHOCTL UCNbITaHuiA. B aTomM pasgene npotokona npuBogsAT nog-
pobHoe onucaHne niobbiX AONONHUTENbHBLIX UCTLITAHWUIA, HAMPUMEP UCTLITAHWIA MO onpederneHuio 3aBUCUMO-
CTU ahheKTUBHOCTU OTEOpa Npob OT XapaKTepUcTHK NOTOKA, a Takke NnoapobHy MHopMauuio No npoueay-
pe OCHOBHOTO UCMBITAHUS.

9.7 MNpeacTaBneHue pe3ynLTaToOB U3MEPEHUIA

B naHHOM pazgene npoTokofia MCMbITaHWA NPUBOAAT Tabnuuy, B KOTOPYHD 3aHOCAT BCe 3HadYeHus ad-
heKkTMBHOCTM NPOoBOOTBOPHKMKA, MONyYeHHbIe MPU YCTaHOBMEHHbIX 3HAYEHWAX a3pOoAMHAMUYECKUX AMaMeTPOB
yacTuy ong Bcex 0bpasuor npobooTbopHukoB. B Tabnuue(ax) gomkeH ObiTe NOAPOGHO MAEHTUDMLUMPOBAH
obpazel, UcnbITyemoro npobooTOOPHWKA, NOMNOXKEeHNEe MaHEeKeHa (ecnn TakoBOM NPUMEHAETCS ), CKOPOCTL MOo-
TOKa BO34yxa v Apyrie BAusoLme BennyinHbl. PesynbtaTtel 4ONONHMTENBHbIX UCMbITAHWIA NPUMBOAAT B OTAENb-
HOWM Tabnuue.

9.8 MeToAbl BLIYMUCINEHUIA U aHaNU3 pe3ynbTaToB U3MepeHUH

B gaHHom pasfene nNpoToKomna WCMbITaHWA NPUBOAAT ONWCaHWe MeTOOOB BblYUCNEHWUM CUCTEMaTUYe-
CKOTO OTKIOHEeHMs adhheKTUBHOCTU NpoBooTGopHMKa OT HOpMaTKBa No oThopy Npob 1 ApYrMX XapakTepucTmK
npo6ooTbopHUKa, a peaynbTaThl BLIYUCNEHU cBOAAT B Tabnuuy. CooTBeTCTBYIOWME gMarpaMmbl 3aBUCUMO-
CTW CUCTEMAaTUYECKOro OTKIMOHEHMS W pacllMpPeHHOoN HeornpeaeneHHOCTH ANA COCTaBNsWMX HeonpeaeneH-
HOCTM OT NapameTpoB pacnpeaeneHns aapo3onbHbLIX YacTul No pasMepam NpUBOASAT AN KaXOoro 3HadeHus
CKOPOCTU MOTOKa BO3AyXa, NPU KOTOPOM MPOBOAWUMUCE UCMBITAHUS, UMW APYTOi BNUSIOLWEN BEMUYUHDI.

9.9 XapaKTepUCTUKMA UCTILITYEMOTro Npo6ooTOopHMKA

B naHHoM paszgene npoTokona UCnbITaHW NPUBOLSAT:

- pacnpegerneHve 4acTyL, a3po3ond rno pasMepam U 3Ha4eHUa CKOPOCTH NOToKAa BO34yXa, NP KOTOPbIX
cucTeMaTudeckoe OTKNOHeHMe 3deKTUBHOCTM UcnbiTyemoro npobooTbopHuka OoT HopmaTtuBa no otbopy
npob npeebiwaet £0,1;

- 3Ha4YeHWAa BCeX CTaHOAapTHbIX HeonpeaeneHHOCTern pPe3ynsTatoB M3MEepPEeHNn CoaepXaHna asapo3onb-

un  un un - mn 1n )

HbIX YacTtuu, OTOGPEHHI:IX NCMNbITYEMbIM FIpO6OOT60pHVIKOM (uKaJ"I," UMO.U.,‘ , UPX,;’ uHOpM,- n upacx,-

w o cny4y CUCT
- 3Ha4YeHUA CyMMapHbIX HeornpeneneHHocTen And BCexX 3Ha4YeHUN BIMAKLWNX BENUYUH UMH_ 1 ul/ll_l‘ n ul/ll_li!
i i

eCcrin ycrnoBuA 0T60pa/aHanmsa I'Ip06 MOTyT ObITb COOTHECEHbI C KOHKPETHbIM 3Ha4YeHUEM BIUAKOLLEN BEMUYMHBI,

- MaKkCmMaribHble 3Ha4YeHWA CYMMapHbIX Heonpe,EIEJ'IEHHOCTEIT‘I uﬁﬁyq,uﬁ"ﬁmwumn, ecrnn  ycrnoeuA

oTbopa/aHanun3a npob He MoryT BbiTe COOTHECEHbLI C KOHKPETHbLIM 3HAYeHUEM BIMAIOLLEN BENUYUHbI;

- 3Ha4YeHWA paclUMpeHHOM HeonpeoeneHHOCTY pe3ynbsTaToB U3MEepPEHWIA CoOAepXaHns aspo30fbHbIX Ya-
CTUL, 0TOOpaHHbIX UCNBITYEMbBIM MPODOOTOOPHNKOM, COOTBETCTBYIOLLME BCEM 3HAYEHNAM BAVSOLLMX BEMUYMH
npw otbope npob (Hanpumep, CKOPOCTN NOTOKa BO34yXa, Macckl OTOBpaHHbIX YacTyL UNu APYrvMX YCroBuit),
a TakKe 3aKrYeHWe O COOTBETCTBMM ITUX 3HAYEHWIA TpebyeMOoMY 3HAYEeHWI0 paclUMpPEeHHOW HeonpeaeneH-
HocTu [cm. TOCT P 70378.1—2022, nogpasnen 5.2, nepe4yncneHue a);

- 3Ha4YeHWe NonpaBo4HoOro kKoadduLKUeHTa ¢, NPUMEHAEMOTO AN KOPPEKTUPOBKU CUCTEMaTUHECKOro OT-
KNoHeHus apdpekTBHOCTH NpoBooThOpHMKA OT HopmaTtkBa no oToopy Npob, pernaMmeHTUPOBaHHbIR U3rOTO-
BUTeneM nNpobooTOopHUKA UMM METOAMKON N3MEPEHMWIA;

- Kakyto-nnbo mHopmaumio 06 orpaHnyeHnsx npuMeHMMocTu npobooTbopHuka, B TOM YMChe Ha pery-
NSIPHON OCHOBE, HAMpUMep YCIOBWUS UCMbITAHWIA, MPW KOTOPbLIX OH HE COOTBETCTBYET TpeboBaHMAM HacTosLLe-
ro ctaHgapra.

9.10 OT4yeT 0 NabopaTOPHbLIX CPaBHUTENMLHLIX UCMLITAHUAX

B pnaHHOM pasgene mpoToKona MCNbITaHWIA NPUMBOAAT MHGOPMaUMK0 O pesynbrartax nabopaTopHbIX
cpaBHUTENbHbIX McnbiTaHuin no FOCT P 70378.5—2023 (npunoxeHue A) MNKU CCbINKy HA NPOTOKOMN 3TUX
NCMbITAHWUA.

9.11 KpaTkoe 3aknioueHWe Ans nonb3oBaTens npo6ooT6opHMKa

B naHHOM pasgene npoTokona UcnbiTaHuid NpuBodsaT 06obLeHHbIe pesynbTaThl UCNLITaHMI M 0BnacTb
UX NpumMeHeHus. MprBoaAT xapakTepucTUk NpobooTEOpPHKKA, NepedeHb OrpaHUYeHuin ero NPUMEeHUMOCTU U
BO3MOXHbIE 0CODEHHOCTM Ero NPUMEHEHNUSI B pearbHbIX YCNOBUAX.
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MpunoxeHune A
(obazaTenwHoe)

AHanus peaynstaToB onpeaeneHus acpcekTuBHOCTU oT6opa Nnpo6

A.1 Obwme nonoxeHus

B HacTosLeM NpunoXeHu NpUBeAeH NPUMep aHanuaa pesynsraTtor onpeaenexusn acdektnsHocTn otbopa npob,
MOMy4YeHHbIX B XOA4E CMNaHUpOBaHHOIO MOLENLHOIO aKkcnepumeHTa. Beibop maremaTtuyeckon Mogenu, NpumMmeHsemMon Ans
aHanusa pesynsTaToB U3MEpPEeHW, 3aBUCUT OT TOrO, NMPMMEHSIETCH N B NabopaTopHOM 3KCNEpPUMEHTE MOHOLUCMEPCHBIN
WNKU NOMUAUCTIEPCHBIN a3p0o30nk. B HacToAweM NpUnoXeHUu onncaHsl ABa METOAA BbIYUCNEHUIA: METOL, KYCOYHO-NMHEli-
HOW annpokcumauuu 1 meton nogbopa kpueoi. Npu NpoBeaeHUM UCTLITAHWI C MOHOZUCMEPCHLIMU a3pO30MsAMIA NpuU-
MeHsIloT 0ba MeToaa, C NoNUMAMCNEPCHBIMU a3p030NAMU — NpeanoYTMTENBHO MeToa nogbopa kpusoii. Mpu npuMeHeHnK
MOHOAMCMNEPCHOTO a3p0o30ns, Kak NpaBuno, nomyyYarT Hebomnblloe YUCNO PEe3YNLTATOB U3MEDEHWIA, U3-33 YEro MEeTos
nonbopa KpYBOI MOXET 0Ka3aTbCA HEMPUIOAEH.

MpuBedeHHble MeToAWKM 0BpaBboTKN pe3ynsTaToR MCMbITAHUA NO3BONSIOT OLEHUTEL XapakTeprucTUkn NpoBooT6opHM-
ka B 3afaHHbIX NabopaTopHbIX YCMNOBUSIX.

A.2 MnaH akcnepumMeHTa

B Tabnuue A.1 npuBefeH NiaH 9KCMepuMMeHTa, B KOTOpOM obpasubl NpobooTbopHMKoB N, BbiNn McnbITaHs! Npu
3HA4YEHUAX pasmMepa (a3poaMHaMUYECKOro AMamMeTpa) YacTul, KOHTPONMLHOro aspo3ons Np B cepuu uamepeHui r. OH mMo-
XeT ObITb YacTbio Gonee MaclTabHOro MCcneaoBaHVsA, B KOTOPOM 3KCMEPUMEHT Mo NPUBEAEHHOMY NNaHy NOBTOPAIOT ANA
PasnuyHbIX 3HAYEHWIA BNUSOLWLWX BENUYMH, HANMPUMEP CKOPOCTU MOTOKA BO3AyXa.

Tabnuuya A1 —lnaH oTNaXeHHOro 3KCNepuMeHTa

Cepusi 1 Cepus 2 Cepus 3
Paszmep yacTtuy,
Obpazey 1 Obpasey 2 Obpazey 3 Obpaseu 4 O6pasey 5 Obpasey 6
1 x X x X X X
2 x X x X X X
3 X x X x X X
4 X X X X X X
5 x x x X X x
6 % X X X X X
7 X X X X X X
8 x X X X X X
9 X X X X X X

OTOT NnaH MoxeT BbITh peanu3oBaH HecKonbkuMK cnocobamu. Hanpumep, npy NpoBeAeHUN UCMbITaHWIA C UCNOSb-
30BaHUEM MONUOVCNEPCHOMO KOHTPONBHOIO a3p030ns B 3KCNEPUMEHTE OAHOBPEMEHHO ByayT y4acTBOBaTb YacTuLbl BCEX
ONamMeTpoB Np, a oBpasupl npo6oot6opHukos N, ByayT UCMbITaHbl NOCNeAoBAaTeNbHO, T. €. B 3ToM crnyyae r = N pw
NPOBEeOEHWU UCTBITAHWI C UCMNONb30BaHWEeM MOHOOUCMEPCHOMO KOHTPONBHOIO a3po3ons B aKkcnepuMeHTe ByayT y4acTeo-
BaTb YacTWLbl OOHOTO 13 AuameTpos N, a 06pasiibl Npo6o0T6OPHUKOB Ng GyayT UCMBITaHE! TPyNNami, kak nokasaHo B
Tabruue A.1, unu nocnegoBaTtensHo oAuH 3a ApyruM. B ogHom npedensHom cnyyae sce obpasubl npo6ootbopHukos N
MOTYT BbITb UCMbITaHbl OOHOBPEMEHHO (T. e. r = 1); B ApyroM — ofuH obpazel, npobooTbopHWKa MOXKET BbITb UCNbITaH
Heckonbko pas (T. €. N, = 1). Ecnu ecTb 0CHOBaHUA nonaratb, Y4TO pasnu4uns xapakTepucTuk 06pasLoB npobooTGopHUKOB
3HAYNUTENBHBI, TO YMCNO 06pasLoB MCNbITYEMbIX NPOBOOTEOPHMKOB N OOMKHO BbiTh MO BOZMOXKHOCTH MaKCUMarbHLIM.

A.3 O6paboTka pe3ynkTaToB onpeaeneHus addekTMBHOCTU oT6oOpa Npob MeToAoM KyCOUYHO-NMHEMHOMW
annpoKcumauum

A.3.1 OueHka cpegHero cofepXaHua as’po30fbHbIX YacTUL, OTOBPaHHbLIX UCMbLITYEMbLIM NPO60OTOOPHUKOM
HeobpaboraHHble pe3ynsraTel M3aMepeHu (3HaveHnsa ahPEKTUBHOCTU) — 3TO 3HAYEHUA €p): TAE NHAEKC P obosHa-
YaeT AMaMeTp YacTuL, KOHTPONBHOro aspozons (B gnanasoHe ot 1 go Np), a MHAEKC j — HOMep pesynbTaTta Nnpy 3a4aHHoM
anameTtpe Dp (e auanazoHe oT 1 go NJ,-). [MoBTOpHLIE 3KCNEepPUMEHTblI MOryT ObiTb OCYLLIECTBIEHb] 3a CUET UCMbITAaHUA He-
CKOMbKMX 0Bpa3LoB NpobooTOOPHUKOB UMK 332 CYET MHOTOKpaTHOro UCNLITAHUA O4HOIO U TOro e obpasua (cM. A.2), T. e.
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OHW AOMm¥HbI BbITh MPaBUMBHO MOEHTUULMPoBaHLl. CpeaHio achdeKkTMBHOCTEL oTOopa npob E,-(Dp) WCNbLITYEMOro npo-
BooThopHWKa 4NA YacTWUL KOHTPOMLHOrO a3po30na AMaMeTpoMm Dp BLIYMCIIAKT No opmyrne

_ 1
Ei(Dp )= 21 (A1)

3T0 ToYeyHas oueHka adeKTMBHOCTK oTbopa npob E.(Dp) npy aspoaMHaMM4eckoM OnameTpe HacTuu Dp. Me-
TOAOM KYCOYHO-MWHENHOW annpoKcKMaumi cpegHee oTHoCUTeNbHoe cogepkaHue C aapos3obHbIX YacTul, ¢ pacnpege-
neHWeM Mo pasMepam A, BblpaeHHOe Yepes [OM0 OT CoOepXaHWs BCex B3BelUeHHbIX B BO3A4yXe 4acTul, KoTopble no
pacyeTam MOryT BbiTe 0TOBpaHbl UCMbITYEMbIM MPOBOOTOOPHUKOM, MOXET BbITh BblMMCIIEHA MO hopMyne Tpanewuuid (v
C UCMONbL30BaHWEM APYruX cnocoboB MHTErPUPOBaHWS):

N
— P -
= 2 WoE;, (A-2)
p=1
+A
rme W, 2(’”1), #1;
A
Wy=Art 5
DD
A,= | A(D)dD
Dy )

[ns BEIMMCIIEHMS NEPBOTO M NOCNEAHEro CPEAHEB3BELLEHHOTO 3HaveHns nHTerpana W, n Wy, nony4eHHyio Kpneyio
AKCTPaNoNMpPYOT ANA Nony4YeHnsa 3HavyeHUsa aheKTMBHOCTH Ej(Dp) npv Dp = 0 n 3Ha4YeHuA D'0 npu E,-(Dp) = 0. B npu-

BEOEHHOM MPUMEPE BbIMMCMNEHMIA NMPUHATO, YTO Ej(Dp) npu Dp = 0 paBHO E,-(Dp) npu D,, a 3Ha4YeHue Dp, npy KOTOpPOM
E!-(Dp) =0, HageHo NyTeM NPOAOITKEHNA NTMHNK, NPOXOASALLENA Yepes TOYKM, COOTBETCTBYIOLLME ABYM HAanbOMNbLWINM 3Ha4e-
HuAM anamMeTtpa. Cnegyet OTMETUTL, YTO aKcTpanonsaums B obnactv Gonblunx gnameTpoB He obazaTtensHa npy obpaboTke
pe3yneTaToB N3MepeHWi, Nony4eHHbIX 4na npobooTbopHMKa BALIXaeMOW dhpakumm.

A.3.2 Ctatnctnyeckana mogenb

3HavyeHnsa BCIJCPEKTVIBHDCTVI epf aHanu3npyrT B COOTBETCTBUK C MOOEIbIO
€ = Hp ¥ Bp * &y (A-3)
rae 1, — UCKOMOE cpefHee 3HaueHMe AMpeKTUBHOCTM NPOBOOTEOPHNUKA NpU AMameTpe yacTuy Dy
Bp — CUCTeMaTHn4eCKoe OTKINOHEeHWe OT MCKOMOro cpejHero aHa4yeHu4d Sq:)(bEKTMBHOCTVi, CBA3aHHOE C HeonpegeneH-
HOCTBH pe3ynbraTtoB MSMBpEHMﬁ cofjepXxaHna a3apo30MbHbIX YacTul, 0T06paHHb|X BannanpoBaHHbIM npOGOOT-
GOpHHKOM, Npy KaXXaoM 3HavYeHWn guaMeTpa;
— CJ‘IyHaIT‘IHaH COCTaBnAlWan HeonpedeneHHOCTW pe3ynbraTtoB M3MepeH|/||;'| cogepXxaHA al3po30ribHbIX 4acTUL,
0TOBPaHHbIX UCMBITYEMBIM NPOBOOTBOPHUKOM, MPK pasMepe YacTWL p, CBA3aHHas C pa3nuyrem XapakTepucTHK

06pa3suoB NpobooTOOPHMKOB 1 OTKNOHEHNAMM 06beMHOro pacxofa Bo3gyxa npy otbope npob oT HOMUHATMbL-
HOrO 3HaYeHUs.

Epj

MeTogoM KyCOYHO-NMHERHOW annpokcuMauuy cpedHee OTHOCUTenbHoe cofjepaHue C aspo3onbHbIX YacTul,
pacnpegeneHrem no pasMepam A, BbIpaXXeHHOE Yepes [0 OT COAepKaHUs BCeX B3BELUEHHbIX B BO34YXE YacTul, KOTO-
pble MO pacyeTam MoryT BbiTb OTO6paHbI UCMbITYEMbIM np0600T60pHMK0M, BLINUCTIAOT Mo chopmMyne

Niow Np
Z ,:\,-_p(“.o+ Bp+epj)= Z “p+z Bp*z Z (A.4)
p=1 j1 p=1 p111

Oucnepcuio C, y4MTbIBAIOWYO CryYaiHble COCTABMALLIME HEONPEAENeHHOCTM U HEONPeAeneHHOCTb, CBA3aHHYIO
C onpefeneHvemM COOepKaHWs a3apo30SbHbIX YacTWL, 0TOBPaHHbIX BanMAMPOBAHHbIM NMPOBOOTEOPHUKOM, MPU KaxaoM
3HaueHun D, BLINMCNISIOT MO chopmyne

(BI'I

il Zf( SER (A5)

rme (G, )? — oleHeHHas oCTaTo4Has AMCNepcUA 3HaUeH!i apeKTUBHOCTH;
P

)2 NPM

N

Var(E) z(E 7

Epj

38” — OLEHEHHOE OTHOCUTENbLHOE CTaH4ApPTHOE OTKNOHEHWE 3HAYEeHUIA CoaepaHUA aspo30nbHbIX YacTul, OTOo-
BpaHHbIX BanMaMpoBaHHbIM NPpobooTOOPHUKOM;
r — YUCNO Cepuit IKCNEPUMEHTOB.
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Mpw obpaboTke pe3ynsTaToB TakMM cnocobom nonaratoT, YTO OCTaToMHaa AUCMepcUs W OWCNEePCUs CoaepKaHus,
NONYy4eHHOTO C UCMONB30BaHWEM BanuanpoBaHHoro npobooTbopHuka, He 3aBucAT OT AnameTpa JacTuy. Ecnv aTo He co-
Gnogaetcs, To NPUMEHSAIOT ApYrve cTatucTudeckue Metoabl obpaboTkn aaHHblX (cM. [1]). Yuecno cteneHei ceoboabl npu
OLieHKe AMCNepcun METOAO0M KYCOHHO-NIMHENHON annpokcumaLit MoXeT GbiTe NPUHATO paBHbIM N;— 1.

A.4 MeTtopn noabopa KpMBOH

MNpennonaraiot, YTo nMuUHerHas kombuHauma HeBornbloro yucna N, dyHkumit Ek(Dp) MOXET afdeKBaTHO OnucaTb
KpvByto addpekTuBHOCTM oTbopa npob. KombuHaumm dyHKumii Ek(Dp) MoryT BbITh NoNy4YeHbl METOAOM HAaWMEHbBLUNX KBa-
ApaToB ONA HenuMHeWHOW perpeccuun. Ana kaxgoro obpasua npobooTbopHUKa s perpeccroHHas yHKUMS, onrnckiBaroLas
3HadeHns achbekTBHOGTM oTBOpa Npob e, ;, oNpeAenseTca oueHkamn napameTpos 0, no dopmyne

by

Ny _
ey = > BksEy (Dp)+ &y (A.6)
k=1

Cny4aiHble cocTaBnAaowme HeonpeaeneHHoCTH £, MONaratoT HOpMarnbHO pacnpeaeneHHLIMI C HYNeBbIM CPeaHUM
3Ha4YeHWeM 1M OQMHAKOBBLIM pacnpeaeneHvemM Ana Bcex AnameTpoB 4acTul,. B npoTuBHOM cnyyae perpeccusa MOXeT DbiTe
BbINOMHEHa MEeTOAOM HaUMeHbLUMX KBagpaToB C BeCaMy Ui COOTBETCTBYIOLLEro NpeobpasoBaHns 3Ha4YeHWn apdeKkTB-
HocTU. KpuByto acbdekTuBHOCTM 0TBOpa npob Ana ucneityemoro npobooTbopHMKa s nony4yatoT no opmyne

Ny _

Ei(Dp) = 2504 (0,). a7

KOTOPYIO MCMOMbL3YKOT ANA OLEHKN CpeaHero aHaveHns cogepxkaHnsa C, aapo3onbHbIX 4acTvl, oTobpanHbix obpasuom s,
coenae 3ameHy B doopmyne (A.2). OueHeHHOe cpegHee coAep)KaHWe aspo30MbHbIX YacTul, OTOBpaHHbIX UCMBITYEMBIM
nNpoBooTOOPHUKOM KOHKpPETHOro Tuna, npegctaenseT cobol 3HayeHWe, yCcpedHeHHOe Mo HecKonbkum obpasuam, B3ee-
LIEHHOE MO YMCnY 3Ha4eHnin achheKTMBHOCTH 4NN Kaxgoro obpasua, Beluncnsemoe no popmyne

— Nspy
C=2NCs (A8)
S

roe N, — ofliuee 4nMcno sHaveHUin adeKTMBHOCTH, NONY4eHHbIX AN ucnbiTyemoro obpasua npobooTbopHuka s;
N=ZN,
Hvcnepcus OLeHEHHOTo CPpeaHero CoAepKaHnsa aapo30rbHbIX YacTUL, OTODpaHHLIX UCMbITYeMbIM NPoB0OTOOPHK-
KOM, MOXET BbITb OLIEHEHa HanPsSMYH C UCMONb30BAHWEM 3HAYEHWI, CPEAHEB3BELLEHHbIX MO YUCMY 3Ha4YeHWUn adpekTmB-
HOCTW ANs Kaxkaoro ucnbityemoro obpaaua npoboorbopHuka, no dopmyne

Var(E):stﬁ(E _CR. (A.9)
S N ° l

Yucno creneHer ceobodbl AUCNEpCcUK, OUEHEHHOW MeTogoM nogbopa KpMBOW, MOXKET ObiTe NMPUHATO paBHbBIM
N — N, rae N, — 4mcno napameTpoB, ucnonbayemelx npu nogbope kpusbix achekTMBHOCTH.
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