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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NoAroToOBJIEH ABTOHOMHOM HeKOMMep4yeckou opraHusaumen «HaydHo-uccnegoBaTenbCKUM
LIeHTP KOHTPONA 1 anarHocTukn texHundeckmnx cuctem» (AHO «HWL KO ») Ha ocHoBe CODCTBEHHOIC ayTEHTUY-
HOro nepesoda Ha PyCCKUM A3blK cTaHAdapTa, yKkasaHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum kommnteTOoM No cTaHaapTusaunm TK457 «KadyecTBo Bo3gyxa»

3 YTBEPXXOEH W BBEOEH B OEVNCTBWE [Mpukasom degeparnbHOro areHTcTea rno TeEXHNYECKOMY
perynupoBaHuio U MeTponiorn oT 25 Hoabpsa 2010 . Ne 523-cT

4 HacTtoauwun ctaHaapT naeHtudeH esponenckomy ctaHgapty EH 838:1996 «Boagyx padboven 30HHbI.
Ondodpy3noHHbIe NPOOOOTOOPHUKN, UCNONB3YEMbIE NPU onpeaeneHn coaepXXaHnsa rasoBs U napos. TpeboBa-
HUa 1 metoabl ucneiTaHun» (EN 838:1996 «Workplace atmospheres — Diffusive samplers for the
determination of gases and vapours — Requirements and test methods»).

[Tpy NpUMeHeHNN HaCTOoALLEro cTaHaapTa pekoMeHayeTcsl UICNONb30BaTb BMECTO CChINMOYHbBIX MeXayHa-
POAHLIX CTAHOAPTOB COOTBETCTBYOLWME UM HalUUOHanbHble cTaHA4apThl, CBeAeHNA O KOTOPbLIX NpuBedeHbl B
OONONMHUTENbHOM NpUnoXXeHun A

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a meKkcm UaMeHeHUU U rMorpagoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX yKalamernsx « HauuoHanbHbie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmebil»y. Coomeemcemaey-
rowas UHopmMauus, yeeooMrieHuUe U meKcmsbi pa3Melwaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
MempoJsiozauu e cemu MIHmepHem

© CtaHgapTuHdgopMm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

TexHudeckum komutetom CEN/TC 1371 «OueHka Bo3aenctTeuga B pabouein 3oHe» 6biny NnpeanoXeHsl
OCHOBHBIE MOoKa3aTeNM Ka4vyecTBa, KOTOPbIM AOMMKHbI COOTBETCTBOBATL METOoAbl onpeaeneHns cogepXaHus
XUMUYECKUX BELLIECTB B BO3ayxe paboyen 3oHbl (cM. EH482). KaTum nokasatensim kKavyecTBa OTHOCATCH MaKCU-
ManbHbIEe 3HAYEHUS pacLUMPEHHON HeonpeaeneHHOCTN (KOMOUHaLUN NPeLU3UOHHOCTU U CMELLEHNST), O0CTU-
raemMmble AnNd AaHHbIX METOAOB B 3ajaHHbIX NabopaTopHbIX YyCrnoBuUAX. bonee Toro, nokasatenu KadyecTtBa

OOIMKHBI TAKXKe COOTBETCTBOBATb TPEOOBAHUAM B LUMPOKUX AManasoHax yCnoBUin oKpyXKatoLlen cpeabl, npe-
CTaBUTENbHbIX ANs1 pabo4yeil 30HbI.

" CEN/TC 137 — ot dbp. Comite Europeen de Normalisation/Technical Committee 137 (EBponenckun KoMmTeT No
CTaHgapTU3aunn/TeXHNYECKUn Komurtet 137).

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

BO3AYX PABOYEWU 3OHbI

Nud dby3noHHbIe Npo6o0oTOOPHMKU, UCNONb3yeMble NPU onpeaeneHUn coaepxaHus rasoB U NapoBs.
TpeboBaHUA U MeToAbl UCNbLITAHUN

Workplace atmospheres. Diffusive samplers for the determination of gases and vapours.
Requirements and test methods

[NaTta BBegeHna — 2011—12—01

1 O6nacTb NpUMeHeHunn

1.1 O6Wwue nonoxeHus

HacTosawmnn ctaHaapT ycTaHaBnmMBaeT TpeboBaHMA K XapakrepucTmkam andpy3noHHbIX MpobooTOOpHU-
KOB, UCMOMNb3yEMbIX NPY onNpeaeneHnn coaepXXaHust ra3oB U NapoB B Bo3ayxe paboden 30HbI, 1 MeTodbl UX
NCMbITAaHW B 3aaHHbIX TabopaTOPHBLIX YCINOBUSAX.

[dononHuTenbHbIE NCMIBITAHUS AN YCTaHOBMNEHUS BIMAHUS NapaMeTpoB OKpyKatoLwen cpebl Ha Xapak-
TEePUCTUKN AP D Y3NOHHOTO NPoBoOTHOPHMKA B YCITOBUSIX MPUMEHEHUSI NpUBedeHbl B NPUNoXXeHuax C u D.

Ecnu ana onpegeneHnst coaepKaHnsl KOHKPETHOMO XMMUYECKOro BellecTBa He cyecTByeT ANddy3noH-
HOoro NpPobooTOopPHMKA, OTBEYatoLWero TpedboBaHNAM HACTOSILLEro cTaHgapTa, TO peKoMeHAyeTCHa NCMOMb30-
BaTb ANPPY3NOHHBIN NPOBOOTOOPHUK, XapaKTePUCTUKMA KOTOPOro Haumydwnum obpasoM COOTBETCTBYIOT
YCTaHOBNEHHbIM TPebOBaHUSIM.

1.2 O6nacTb NpMMeHeHUs

HacTodlWwmni cTaHaapT NPUMEHSAOT ANS:

- NPob0ooTOOPHUKOB TUNA A: AN PYINOHHBIX NPOOOOTOOPHUKOB ANA NPAMOro onpeaeneHnUsa coaepXxa-
HUAS aHaNUTOB, HANPUMEP NHANKATOPHBLIX TPYOOK;

- Npo6ooTbopHUKOB TUNA B: AnddDy3NOHHBIX NPo6OOTOOPHUKOB ANst HENPAMOTO onpeaeneHnus coaepka-
HUAS aHaNUTOB B ABa 3Tana: oTéop 1 aHanna npoos.

Cpean npobooTbopHUKOB TUNa B paznuyatoT:

- AN Py3ncHHbIE NMPObooTOOPHUKU TUNA B1, NpUHLUN AEUCTBUSA KOTOPBIX OCHOBAH Ha cCOpOLUN TBEPbIM
copbeHTOM € nocneaytoLwen gecopdbumein pacTBopuUTernem n aHanmsom gecopbara;

- AN dPy3noHHbIE NPoBooTOOPHUKK TUNa B2, npUHL NN ASNCTBUSA KOTOPBLIX OCHOBAH Ha copbLmnn TBEpAbIM
copOeHTOM C nocneayowen TepmogecopdLmnen n aHanmsom gecopbara;

- Inpdy3noHHBIE NPOBOOTOOPHNKM TUNa B3, npuHUMN AENCTBUA KOTOPbIX OCHOBAH Ha copbLum Xuna-
KOCTbIO C MocneayoLLMM aHanniaom pacTBopa.

Cneuundgunueckne acnekTbl NCMONb30BaHUA CUCTEM C UCTIONb30BaHUEM pacTBOpa peareHTa dyayT pac-
CMOTpPEHbBI B AAPYIMX YacTsaX HACTOSILWEro cTaHaapTa.

1.3 ObBbeKT cTaHgapTUusauun

Hactosawmnn ctaHgapT npegHasHavyeH Ans N3aroToBuTenen n nonsbsosarenen audpysnoHHbIX NpobooT-
OOPHUKOB ANs paspaboTKn NnocneaoBaTebHOro noaxoaa K ux sanmaaumnm n obecnevyeHns OCHOBbI ANS OLIEHKM
XapakTepucTuk NnpobooTOOPHMKA, COOTBETCTBYHOLWLUX KpuTepusam, ycTtaHoBneHHbIM B EN 482. UsrotoButerns
NN NNLO, CHapskarowee AP Y3noHHbIE NPODOOTOOPHNKA, OOJKHBI rapaHTUPOBaTh, YTO NPOOOOTOOPHUK
COOTBETCTBYET TpeboBaHUAM K paclUMpeHHON HeonpeaeneHHOCTN B YCTaHOBNEHHbIX NMabopaTOpHbIX YCITOBU-
AX, NPUBEAEHHbIX B HacTodALWleM cTaHdapTe, B TOM 4YuCNe NpU TakuMx napamMmeTpax okpyXxawllen cpedbl
(Hanpumep, Temnepartype 1 BNaXXHOCTN), KOTOpPble MOTYT NMOBITUATE Ha XapaKkTepUCTUKMN.

U3paHune odbmumanbHoe
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HeBO3MOXHO YCTaHOBUTL NoaxoasaLmne TpeboBaHns Ans ydeTa MeLllao LUMX BIIMSAHUA Ha XapaKkTe pUCT UK
1pob00TOOPHNKOB, KpoMe BNUAHMNA BoaaHoro napa. OgHako nonb3oateny anddy3noHHbIX NpobooTOOPHK-
OB [OJTKHbI ObITb NpeaynpeXXaeHbl 0 BO3MOXHOM HaNn41Mm MeLlaoLwmx BIIUSAHUIA, 0cobeHHOo B crnyyae npume-
HeHns NpobooTOopHMKOB TUNAa A. Takyo HdopmMaL Mo cneagyeT BKNOYaTb B pYKOBOACTBO MO 3KCMyaTaLni.

Ecnun 3apaHee 1M3BecTHO, YTO Ha AnUddy3noHHbIe NMPoBoOTOOPHUKNA KOHKPETHOrO TUMNa He OKasbiBatoT
BMSIHWE HEKOTOopble napamMeTpbl OKpyXKatowen cpebl, TO COOTBETCTBYHOLLUME UCMbITAHUA, ONUCaHHbIE B
7.7—7.9, NN 3KBMBaNEHTHbIe UM, NpuBeAeHHble B npunoxeHnn E, gomkHbl ObiTe MoandULMpoOBaHbl And
KOHTPOMS TOMbKO TEX MapaMeTPOB OKpYXXatoLen cpelbl, KOTopble cKopee Bcero byayT okasbiBaTb BINAHKUE.

[TpumevyaHwms

1 MNpunoxeHns Cn D, OTHOCAWMECSH KUCTbITAHUAM B YCNOBUSIX MPUMEHEHWUS, HE ABNATCHA 0653aTENbHbIMU B COOT-
BETCTBMU C HACTOAWMM CTaHOAAPTOM, HO M3HA4YarbHO OPUEHTUPOBAHbI HA TEX nonb3oBarenen nNpobooTOOPHMKOB, KOTO-
PbIM U3BECTHbI cneundunyeckne hakTopbl, OKasblBaOLWME 3HAYNMOE BITUSHUE Ha XapaKTepUCTUKU NpobooTbopHUKA.

2 [1oCcKONbKY M3BECTHO BNUsIHUE AaBneHns Ha ko dnumeHToel gnpdyanm, ncnoiTaHne No NnpoBepKe BINAHNA 4aB-
NEeHUS NPOBOANTb HE 06sA3aTENbHO.

2 HopmMmaTuBHbIE CCbINKN

B HacToswWweM cTaHaapTe UCNob3oBaHa HOpMaTUBHAS cChiflka Ha cneayioLlmin ctaHaapT:

EH 482 Bo3ayx paboven 3oHbl. OBLWMe TpeboBaHUSA K XapaKTepucTnkam npoueayp naMmepeHns cogep-
XaHua xummndeckunx sewlects (EN 482, Workplace atmospheres — General requirements for the performance
of procedures for the measurement of chemical agents)

3 TepMUHbI K onpeaeneHns

B HacTodweM cTaHaapTe NnpuMMeHeHbl crneaytolme TepMnHbl C COOTBETCTBYOLW UMK onpeaerneHUAMIA:

3.1 cMeweHne (bias), npeaenbHoe 3HadeHue (limit value), npouegypa UsMepeHUa (Mmeasuring
procedure), pacluMpeHHaa HeonpepgeneHHocTb (overall uncertainty), npeUM3MOHHOCTDL (precision), UCTUH-
Hoe 3HaudyeHMe (true value), Banunpgauua (validation): o EH 482.

3.2 achbhekTUBHOCTL Aecopobunu (desorption efficiency): OTHOLLEHMEe MacChl aHan1Ta, U3BMeYeHHOro
M3 NpobooTOOPHKMKA, K Macce aHanuTa, BBeeHHOro B npobooTOOPHUK.

3.3 audbdpy3noHHbIN NpobooToopHUK (diffusive sampler): YcTponcTBo Ans otbopa npob rasos wu
1apoB BO3QyXa CO CKOPOCTLIO, onpeaendaeMon usndecknm npoLeccom, Takum Kak auddoysns rasa vyepes
HenoABWXKHLINA CMOW BO34yXa UNKU NPOHUKHOBEHUEM Yepes MeMbpaHy, HO NPU KOTOPOM He NMPOUCXOOANT aKTUB-
HOro ABMXKEHUA BO3QyXa Yepes YCTPOUCTBO.

3.4 ckopocTb audcdpyznoHHoro nornoweHusn (diffusive uptake rate): CkopocCTb, Npu KOTOPON B AN-
py3MOHHOM NPODOOOTOOPHMKE YNaBnMBaeTCA onpeaefieHHbIN ras unmnap, HaxoasLWnnCcs B BO3ayXe, BblpaXKeH-
HaA B HaHOrpaMmmax Ha MUTIMOHHYH AoNMO-MUHYTY D [HI/(MAH~ 1 - MUH)] N KyBUYecknx caHTUMEeTpax B MUHYTY
(CM3/MUH).

3.5 Ao3a npu akcnosnuuum (exposure dose): PesynbTaT YMHOXEHUA cogepXaHnuga aHanuTta, nony4veH-
HOTO MPU 3KCNO3NLUN ANPPYINOHHOTC NPOBoOTOOPHMKA, BblpaXXeHHOro B MUNMUOHHBIX OONSAX UM MUNTK-
rpaMmmax Ha Kybndeckuin meTp (MNH~ 1 nnmn mr/m3), Ha BpeMs 3KCrnos3uLnmn, Belpa)KeHHoe B MUHYTaxX Ui Yacax.

4 O603HaYeHUA N COKpaLLEeHUS

A — nnowaab NonepeyHoro ceueHust cCopbupyoLLeit MOBEPXHOCTH, CM”.

C — mMaccoBasl KoOHUEeHTpaumsa aHanuta, nonydeHHasa ¢ nomouwbio AnddpysnoHHOro npodooTOopHMKa,
MI/M°.

C' — obbeMHasi 4oNsa aHanuTa, NonyYeHHas ¢ NoMoLbo Anddy3MoHHOTo NPoBooTEoPHMKA, MIH™ .

D — koadhduumeHT anddysum aHanuTa, cM>/MUH.

D, — kosppuuneHT andpddpysum aHanuTa 1.

D, — koapdpunumeHT gndpdpysnm aHanuTa 2.

d — apdeKTBHOCTb aecopbumnn (Tonbko Ana npobooTdbopHUkoB TUNa B1 n B2).

1 _1 L
) B HacTtosiwem craHpgapte MITH obo03Ha4YaeT AONbHYIO eauHuLy ODBLEMHOMW A0NM aHanuta B BO3AyXe .
—1 —8
TmH =1-10 .

2
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[ — 4acTb AJTMHBbI TPYOKU NpoboOTOOPHMKA € HENOABWXKHBLIM CIOeM BO3ayxa (MNv SKBUBANEHTHAas! Bern-
YnHa Ang NpodooTOOPHUKOB MEMDPAHHOMO TUNA), CM.

LV — npegenbHoe 3Ha4YeHMe.

m, — Macca aHanuta, KOTopbI Bbll U3BMEeYEeH N3 XONOCTOro nNpobooTbopHUKA, Hr.

my — Macca M3BNeYeHHOro aHanuTa, Hr.

ms — Macca aHanuTa, NornoLeHHoro B pesynbTtaTte Andpysnn, Hr.

mi; — NMPOU3BOAUTENbHOCTb UCTOYHMKA MUKPOMNOTOKA, MI/MUH.

m, — cpeaHssi 4o3a nNpu akcnosnuum (ana npodbooTbopHUKOB TUNa A) N cpegHast Macca MNornoLweHHoro

aHanuta (anst npobooTbopHUKOB TUNa B) npmn mMmnynbce cogepXaHusi aHanuTta Npoaoc PKUTENb-
HOCTBHO 30 MUH (CM. 7.2.2).
ms; — cpeaHssl Aosa npu akenosnuun (ansa npodooTbopHUKOB TUNa A) N cpegHast Macca MNornoLweHHoro
aHanuta (ans npobooTbopHMKOB Tuna B) npu mmMmnynbce cogepXaHus aHanuta npoaoimkuTenb-
HOCTbO 30 MUH, a 3aTeM B TedeHue 7,54 B cpee YACTOro Bosgyxa (cm. 7.2.2).
— MOnsipHasi Macca aHanuTa, r/Mmorb.
— aTMocepHoe aaBneHue oTbmnpaemoro Bosayxa, Klla.
— BpeMs 3KCNo3nunm, MuH.
— TeMmnepaTtypa oTbnpaemoro Bo3gyxa, K.
— ckOpOCTb ANdY3NMOHHOrO NOTMOLLEHUS, CM /MUH.
1 — CKOpOCTb AN PY3NOHHOIo nornoweHna aHanura 1.
— CKOPOCTb AN Y3INOHHOMO NOrnoLweHnsa aHanuTa 2.
— cKOPOCTb ANDMDY3INOHHOTO MOrMOLEHNS, HI/(MAH ' - MUAH).

— 0B BbEeMHbIV NOTOK BO34yXa, M /MUH.

— CMelLleHue.

— MaccoBasi KOHLIEHTpaLUMs aHanuTa B rpagyMpoBOYHOI ra3oBoi CMecu, Mr/M°.

D1 — MaccoBasi KOHLEHTpaLms aHanuTa B Havane auddyanoHHoro cnos (/= 0), mr/m® [cm. B.1 (npunosxe-

HU1A B)J.
D, — MaccoBasi KOHLEeHTpaUuMs aHanuTa B KoHLe auddyanoHHoro cnos, mr/m® [ecm. B.1 (npunoxeHns B)].
¢ — obbeMHasi AonA aHanuTa B rpagaynpoBOYHON ra3oBOM CMECU, MINH ™ '
24,0 — monsapHbI 0bbem rasa npmn 293 Kin 101 kl'a, n/mons.

TCTHTT L

k. Oo"‘\‘-QMQ

5 TpeboBaHuUA

5.1 3ddekTMBHOCTL Aecopbuumu (ana npodooTdéopHUKOB TUNA B1)

[Mpn npoBegeHUn UcnbliTaHn B cooTBeTCTBUM € 7.1.1 3dhheKTUBHOCTL AecopbLunn A0IMKHa COCTaBMATb
He MeHee 0,75 ¢ koahhunumneHToM BapuaLum He donee 0,1 Npu KaxXaon 3arpyske.

5.2 3dcdhekTMBHOCTL Aecopbuuu (aAna npob6ooTdéopHMKOoB TUNA B2)

[1py npoBeaeHUN NCNbITaHUN B COOTBETCTBUN € 7.1.2 3P EeKTUBHOCTL Aecopbunn AomKHA COCTaBNATb
He MeHee 0,95 c koadpdunymeHTomM Bapmaynm He bonee 0,1 Npun Kaxxaoun sarpyske.

5.3 XpaHeHue (gna npobooTéopHUKOB TUNA B)

[1oun NnpoBegeHUU UCMBITAHUN B COOTBETCTBUM C 7.9.1 cpeaHee 3Ha4YeHMe CTENEHM U3BMEYEHUS NO UCTE-
YEeHNN CpoKa XpaHEHUS He AOIMKHO OTNIMYaTLCA OT €ro 3Ha4YeHUS B HaYane cpoka xpaHeHus ooneedvemHa 10 %.

5.4 PacwuupeHHaa HeonpeneneHHOCTb

[1lpy NnpoBeaeHNUN UCMbITAHUNA B COOTBETCTBUUC 7.2, 7.7 N 7.8 pacluMpeHHasa HeonpeaeneHHOoCTb, BbIUUNC-
neHHasa B cooTBeTCcTBUMN C 7.13 1 7.14 AOImMKHa COOTBETCTBOBATL TpeboBaHuaM, npuegeHHbIM B EH 482. U3ro-
TOBUTENb AOMKEH YCTAHOBUTL O0OMACTb 3HAYEHN TeMNEepaTypbl U BNAXXHOCTW, NPU KOTOPLIX BbIMOMHSOTCS
TpeboBaHNA K paclMpeHHoMN HeonpeaeneHHOCTH.

[nanasoH 3Ha4YeHUn Temnepartypbl 40KeH ObITb 0TS °C 4040 °C, Ho no kKpanHen Mmepe oT 10°C oo 30 °C.
B aTOM AnanasoHe TeMnepaTtyp U npu oTHocUTeNbHOW BNaxXHOCTU oT 20 % Ao 80 % TpeboBaHme K paclumpeH-
HOW HeonpeaeneHHOCTU AOMKHO BbINMOMHATLCA 6e3 BBegeHUSA NonpaBoYHbIX KO3PDULIMEHTOB. 3a npeaenamin
ananasoHa oT 10 °C go 30 °C a10 TpeboBaHMe MOXKET BbINMOMHATLCA NMPU UCNOMb30BAHUN MOMNPAaBOYHbIX
KO3 PULNEHTOB.

5.5 3HauYeHUe XONnocCcToro onbITa

[1on NnpoBeAeHU UCNBITAHUA B COOTBETCTBUU C /.4 3HaYEeHNe XONOCTOro onbiTa AO/MKHO COCTaBMSATh
MeHee 04HOW TPETU BbIYMCNEHHON MacChl, NOrNoLWeHHOW NpobooTOOPHUKOM NMPpK BpeMeHU 3kenosnunm 30 MyuH
B BO3ayxe c cogepxaHuem aHanuta 0,1 LV.
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5.6 UcnbiTaHWe HarepMeTUYHOCTb NPobooTOOpPHUKA (ANA NPOO6OOTOOPHUKOB, KOTOPLIE HEe ObINU
repMeTU3upoOBaHbl TEPMUYECKUM COCOOOM)

[1pn npoBeaeHUN UcnbliTaHna No /.10 npeBbIlLeHNe MacChl aHanuTa No OTHOLWEHUIC K Macce, COOTBET-
CTBYIOLLEN XONOCTOMY ONbITY (CM. 5.5), He A0MKHO ObITb Bonee ogHOW TPETU MaccChl, MNOrNOLWEHHON NPODOOT-
DOPHUKOM NpU BpeMeHn akecnosununm 30 MnH B Bo3ayxe ¢ cogepkaHnem aHanmta 0,1 LV.

5.7 3HauvyeHune ckopocTu nornoweHusa (ansa npo6ootTéopHUKoB TUNa B)

Ecnn MOXHO BBIMUCITUTL 3HAYeHWe ANS paBHOBECHOIO COCTOAHUSA B COOTBETCTBUU C /.3.2, TO HOMUHANb-
HO€e 3HaYeHne CKOpPOCTU MOrMoLLeHUs, onpeaeneHHoe B COOTBETCTBMMUC 7.3.1, AOIMKHO COCTaBNATb £ 25 % 3Ha-
YeHUda Angd naeanbHOro paBHOBECHOTO COCTOSAHUS.

5.8 BnuaHue ckopocTn NoTOKa BO34yXa U OpUeHTaLum npob6ooToopHUKa

MnHMManbHas CKOPOCTb MOTOKAa BO3AyXa U BNNAHWE opueHTauun npobooTbopHUKa, NpuBeaeHHbIe B
DYKOBOACTBE Mo 3KcnnyaTaummn npobooTbopHMKa, A0TKHbI ObiTb OLEHEeHbI B COOTBETCTBUMN C 7.6.

5.9 Cpok xpaHeHusa (gnanpob6ooTbopHUKoB TUNA A)

Cpok xpaHeHunsa anddy3noHHOro npodooTOOPHMKA B UCXOOHOW YNAKOBKe ACIKEH BbiTb YKa3aH N3roToBU-
Tenem. B KoHLe cpoka XpaHeHus pe3yrbTaTthbl, NofiydeHHble no 7.11, He AOMMKHbBI OTNINYAaTLCA OT UCXOOHbIX 3HA-
YyeHn boneevyem Ha 10 %.

5.10 MexaHun4yeckasa npoYyHocTb (ANA Npob6ooTOOPHUKOB TUNa A)

[Tpn NnpoBeAeHUN UCNBITAHUN B COOTBETCTBUM C 7.12 andpdpy3noHHbIe NPpoOoOTOOPHUKMA OCIMTKHbI COXpa-
HATb CBOIO PU3NYECKYIO LLeNTOCTHOCT, a pe3ynbTaThl, nonydeHHble no 7.13 n 7.14, He gOMKHbI OTNYAaTLCA OT
MCXOOHBbIX 3HaYeHN bonee Yyem Ha 10 %.

5.11 PykoBoacTBO No akcnnyaTtauuu

PykoBOACTBO NO 3KCnyatauum, noctasnsgemMmoe BMmecte ¢ AU dpy3noHHBIM NPpodoOTOOPHUKOM, ACITKHO
ObITb Ha sI3bIKe(ax) TOW CTpaHbl, B KOTOPOW OHO BICTABNEHO Ha nNpoaaxy. OHO AOIMKHO coaepXaTh, MO KpanHeun
Mepe, cnegyolyo MHQOPMaLUIo:

a) 3HadyeHue CKOPOCTU NMOrnoweHnda, UsmepeHHoe UM BelYUCNeHHoe AN KOHKPEeTHOro aHanuTa,;

b) npeagnonaraemyto odbnacTb NPUMEHEHUS, BKNHOYas YPOBEHb OLIEHKN;

C) yKasaHua no npasunibHOMY obpauleHunto ¢ AN py3noHHBIM NPoOOOTOOPHUKOM, B TOM YMUCTE NPU ero
OTKPbIBAHUN U 3aKpPbIBAHWUN;

d) obuwyto nHdopmauno o NpodbooTOOPHUKE, HANMPUMEP TUMN UCTIONL3YEMOro COPBEHTA;

€) YPOBHU CoOAepKaHUs, NpU KOTOPLIX ApYyrine TUNUYHbIE rassl M Napbl, BKNOYas BOASHOW Nap, BO3SMOXHO
OyayT oKasbiBaTb Mellatollee BNUAHUE, NpuBoasLlee K yBeNMUYEHUIO pacllMpeHHon HeonpeaeneHHOCTH Mo
OTHOLUEHWUIO K YPOBHIO, YCTAHOBIIEHHOMY B HACTOSALLIEM cTaHOdapTe;

f) 3HavYeHUe NOCTOAHHOW BpeMEHN NPpoBbooTOOPHUKA;

g) WMHGopMaLMIo NO BbIYUCIIEHUIO pe3ynbTaToB, BKITOYaA OUEeHKY NokasaHnM U nonpaBoYvHble Koaddou-
LIMEHTbI HA TeMnepaTypy N 3PP EKTUBHOCTL AeCcopbLnn, eCnM TAKOBbLIE NPUMEHSIFOTCS;

h) nHdopMaLnio Mo XpaHeHUo U TPaHCMOPTUPOBAaHUIO;

1) MUHUManbHOE 3Ha4YeHUe CKOpPOCTM NOTOKa BO3AYXa;

i) 3Ha4veHUe apPeKTUBHOCTU AeCOopOLNNA;

K) nHpopmaumio no metoay AecopodoLuunn.

Obwast tHdopmauunsa o npodbooTbopHuKe, d), MOXKeT BbITb NPUBEAEHAa B AONONHUTENBHON NUTEpaType.

5.12 WpeHTndukaumnsa npoodLI

Ha anddy3noHHOM npobooTOopHUKE AOMKHO BbITh NPEeayCMOTPEHO MECTO AN HAHECEeHNUSI NMONb3oBaTe-
nem naeHTuKaLMoHHoON MHpopmMaun o npobe.

6 YcnoBua ncnbiTaHUN

6.1 PeakTuBbl
Mcnonb3yoT TONBKO peaKTUBLbI Kinacca «4YUCThIY ANd aHanusa.
6.2 Annapartypa

6.2.1 NcnonbayoT obblivHOE nabopaTtopHoe 0bopyaoBaHUe 1 cpeicTBa, a Takke:

6.2.2 dHamMnU4ecKyo cCUCTEMY reHepUpoOBaHNA, NpeaBapuUTeribHOro CMeLMBaHNUA 1 NONyYeHUs CMECK
rasoB UMM NapoB B BO3QyXe C U3BECTHbIM KONTMYECTBEHHbIM COCTaBOM (Janee «rpagympoBovHasl rasopas
cMecb» ). CChINTIKM Ha COOTBETCTBYIOLLIME MeXayHapoaHble cTaHaapThl NpuBeaeHbl B bnbnnorpadgpun.
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6.2.3 WNcnbiTaTenbHasa kKamepa, N3roToBMEHHast U3 MHEPTHLIX MaTepManoB, TakKUX Kak CTEKITO UMK NOJIN-
TeTpadgpTopatuneH (MTP3I), uepes KOTOPYHO NPONYyCKaKT reHEPUPOBAHHYO MPaayNPOBOYHYHO ra30BYH CMECH.
BMecTUMOCTb KaMmepbl A0MKHa BbITb AOCTAaTOUMHOW ANS OQHOBPEMEHHOro pasMeLlleHnst, No KpanHem mepe,
LeCTU NCNbITYyeMbIX ANDDY3NOHHBIX MTPOB60OTOOPHMKOB U LLIECTU NPOBOOTHOPHUKOB A1 HE3AaBUCUMOTO METO-
aa (cMm. 6.3) Takum 0B pazom, YToOLI MeXXay HUMM OTCYTCTBOBANO MellaroLlee BusiHUe.

6.2.4 CpeacresagnansmepeHunia, KOHTPONA UU3MEeHEHNSA CKOPOCTM MOTOKA BO3AyXayepes Kamepy, a Tak-
Xe KONMYECTBEHHOro cocTtaBa, TeMnepaTypbl M OTHOCUTENbHOW BAAXXKHOCTU rpagynupoBOYHON ra3oBON CMECH.

6.2.5 [Npnbopbl ANg aHanuaa rasa, napa Unnu xapakTepucTUYEeCcKoro NpoayKra peakymm, oTobpaHHbIX ¢
MOMOLLIbHO UCMbITYEMBIX AU DY3NOHHBIX MPOBOOTOOPHUKOB U NPOBOOTOOPHUKOB ANl aHanM3a He3aBUCUMBbIM
MeTOOO0M.

6.3 HezaBucumbin Mmeto

Coaep)XaHue KOHTPOMNbHOro aHanmTta B reHepupoBaHHON rpaayunpoOBOYHOW ra3oBOM CMECU B UCMbITa-
TeNbHOW KaMepe O0IMKHO ObITb NOATBEPKOEHO:

a) He3aBUCUMBbIM METOAOM, KOTOPLIA BbiN BanNMaAUpoOBaH B COOTBETCTBUM C YCTAHOBIIEHHON npoueay-
PO, HAaNpPUMep NpocackiBaHMA Yepes TpyoKy ¢ copbeHToM unn 6apdoTep, NN MeToaoMm ¢ NPUMEHEHNEM APY-
roro anpdy3nmoHHoro npobooTdopHUKa; UNn

b) € UCNonNb3oBaHMEM HE3ABUCMMO OTrpaaynpoBaHHoro npnubopa, paboTtaloLlero B pexxmme peanbHoro
BpeMeHW, Hanpumep ninamMmeHHO-MoOHNU3aLNOHHOTO AeTeKkTopa, MHdpakpacHOro cnekrpomMmeTpa Unm Macc-crnek-
TpOMeTpa.

6.4 'eHepupoBaHue rpagynpoBOvYHOU ra3oBOoU CMeCcH

6.4.1 O6Lwue nonoxeHus

C ncnonb3oBaHUeM annapartypbl, NIoapobHO onMcaHHOW B 6.2, NpUroTaBnmMBatoT rpagaynpoBOYHYIO raso-
BYIO CMECb C coaepXaHNeM KOHTPOIbHOro aHanuTa, TeMmnepaTtypon, BNaXXHOCTbIO U T. 4., YCTaHOBNEHHLIMU B
7.3,7.717.8. ObecneunBaloT, YTOObI pacxoq Yepes UcnbiTaTeNbHYIO KaMepy NpeBbIlan cCyMMapHbIXA pacxoa,
HeobxoaAuUMBIA AN BceX WUCNbITyeMbiX ANdPY3NOHHBIX MNPOoBoOTOOPHUKOB N NPOoBOOTOOPHMKOB ANS
He3aBUCUMOTo MeToa.

6.4.2 NpaayupoBoYHasa razoBas cMecChb

BblMMCNAIOT MacCOBYHO KOHLUEHTpaLUUIo KOHTPONLHOroC aHanuTa B rpagyupoBOYHOU ra3oBoM CMeCcK Ha
OCHOBE NapaMeTpPOB reHepPUPOBaHUSA, HaNpUMep, ANg cUCTeMbl reHepUpPoBaHUA C UCTOUYHUKOM MUKPOMOTOKA
MaCCOBY0 KOHLLEHTpaLUWIo BeIYACNAOT No popmyne

= (1)
v

P

[TpnmeyaHun e—llpuBeaeHHbIV MPUMEP HE O3HAYAET, YTO NPEaANOYTEHME HY)KHO OTAaBaTb CUCTEMAM FrEeHepu-
POBaHUS TPagyUPOBOYHbIX CMECEWN ra30B U NAPOB C UCTOMHUKOM MUKPONOTOKA.

OTO 3HaveHue npeacTtapnsieT codbon BbIMMCNEHHYHO MACCOBYH KOHLUEHTpAaLIUIo Ha BXoAe B UCMbITATE b-
HYIO Kamepy.

KOppeKTUpYIoT 3TO 3HaYEeHUe, y4UThIBas Maccy aHanuTa, norfioweHHoro B KonmyecTse, nponopLmuoHars-
HOM vKMcny AN Py3nUOHHBIX NPOOOOTOOPHUKOB N CKOPOCTM OTOOpa Npob. CKoppeKTUpOBaHHOE 3HaYeHUe npea-
cTaBnseT coboM BLIMUCNEHHYO MACCOBOIO KOHLIEHTPAaLUIO Ha BbIXOAE UCMbITaTeNTbHOW KaMephl.

Ecnu ckopocTb 0TOopa npob npm ucnonb3oaHnn AN dpy3nMoHHBIX NPobooTOOPHNKOB 3apaHee HEN3BEC-
THA, TO BblILLEYKa3aHHYH NOoNpaBKy MOXHO HE BBOAUTb, U TOr4a 3Ha4YeHUs MacCOBOW KOHLUEHTPAaLUMU Ha BXOA e U
BbIXO€e UCMbITaTeNbHOW KaMepbl A0MKHbI ObITb onpeaeneHbl 3KcnepmMmeHTanbHO B COOTBETCTBUN C 6.5.

BLISACHAIOT, OTNMYaeTCs N BbIYUCIIEHHAA NN onpeaeneHHas 3KCnepuMeHTanbHO MaccoBast KOHLEH-
TpaumMsi Ha BbIX04e OT MAcCOBOM KOHLUEHTPaLUMK Ha Bxoae boneevyeMm Ha 5 %. EcnnoHa oTnnyaeTtcs bonee yem
Ha 5 %, TO cucTemMa reHepupoBaHns AomkHa 6bITb MogndULMpoBaHa, HaNnpUMep NyTem yeenm4eHus pacxoaa
yepes kKamepy nnn ee obbema, Nnoka pasHuua He COCTaBUT MeHee S %.

Ecnun pasHuua coctaBnseT meHee 5 %, TO BbIMUCTISOT cpeaHee 3HavYyeHne Ha OCHOBe onpeaeneHHbIX
cpeaHNX 3Ha4YeHN MacCoOBOW KOHLEHTpaL M1 Ha BXo4e 1 Ha BbiXoae UM Ha OCHOBE BbIYMUCNEHHOro cpeaHero
3HA4YeHMs1 MacCOBOM KOHLIEHTpaLU MK Ha BXoAe C YYETOM NMonpaBky (YMeHbLUEHHOW Ha MOMOBUHY) Ha 3KCnepu-
MeHTanbHO onpeaeneHHoe 3Ha4YeHNe yMeHbLLIEHUA MaCCOBOM KOHLIEHTpaL UK.

JKCnepuMeHTaneHo onpeaensitoT cpeaHo MacCOBYH KOHLEHTPALUIO KOHTPOIbHOTC aHanuTa NapoBO3-
OYLUIHOWN CMECU B UCNbITATENTbHOM KaMepe B COOTBETCTBUMN CH.5, UCMONL3YS pe3yNbTaThl, NONTy4YeHHbIe CNpUMe-
HeHUeM npoboOTOOPHUKOB AN He3aBucumoro metoga. MoxeT bbiTb NpUMeHeHa Koppekuus ans noodoro
N3BECTHOIO CMelleHUs B He3aBUCMMOM MeTode. CpaBHUBAKT MOJyYeHHOe 3HavyeHWe C BbIMUCTIEHHbIM
cpeaHUM 3HaYEHUNEM.
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Ecnu pasHuua mexay akecnepuMmeHTanbHo onpegeneHHbIM 3Ha4YeHUeEM U BbIYUACTIEHHOW cpeHen Macco-
BOW KOHLIeHTpaLuueun KOHTPOIbHOro aHanuTa B Nofy4eHHOU napoBo3aywHon cmecun coctaBngeT = 10 %, To 3a
ONopHOoe 3HavYeHne NPUHUMAIOT BbIYUCTIEHHYIO MACCOBYIO KOHLIEHTPAaL MO KOHTPONbHOIO aHanmTa, UCnosb3ye-
MYHOB7/.7.21n7.8.2.

Ecnun 310 TpeboBaHMe He BBINONHSAETCH, TO HEODX0AMMO BBECTU NOMNPaBKU UMK NCNOMb30BaTb APYrou
MeTod reHepupoBaHUSA ra3oBOU CMeCK, NN NMPOBECTU NPOBEPKY HE3ABUCMMOTO MeToAa.

EcnumaccoByo KOHLUEHTpaUWIo KOHTPOMBHOro aHanuTta B rpaayMpoBoYHOMN ra3oBOM CMeCU HEBO3MOXKHO
BbIYUCMUTL, HANpUMep Anst XUMUYECKN aKTUBHBIX ra30B, TO B KAYECTBE MPUHATOrC ONOPHOro 3HavyeHust oepyr
3Ha4veHune, NnonyvyeHHoe He3aBUCUMbIM METOAOM.

6.5 YcnoBusa UcnbiTaHUA

Ecnu apyroe He NnpeaycMoTPEHO NpoLeaypon UCTIbITaHWUIA, TO OpUeHTauLnio NpobooTOOPHUKa onpeaenst-
IOT B COOTBETCTBUN C MUHCTPYKLUUAMU N3rOTOBUTENS.

[Tony4yaloT rpagymMpoOBOYHYIO ra3oBYHO CMECh, coaepXallyro KOHTPONbHbIM aHanuTt (CM. 6.4.1), nnomella-
10T B UCMbITATENbHYIO KaMepy, No KpanHen mepe, WecTb UCNbITYyeMbIX AN PY3INOHHBIX NPoDOOTOOPHUKOB, a
Takke NpobooTdopHUK(M) ana HesaBucuMoro metoga. Kpome 3TOro U3IMepsitoT MaCCOBYHO KOHLEHTpauMio
KOHTPOMNLHOro aHanuTa B reHepMpoBaHHOW NapoBO34YLLHON CMEeCH C NOMOLLLIO ABYX ACNONMHUTENbHBIX NPODOo-
OTOOPHUKOB ANS HE3aBMCUMOro MeToda, YCTaHOBEeHHbIX Ha BXO4e U BbIXo4e UCNbITaTellbHOW KaMepbl.

[TpyumevyaHNHs

1 HeobsazaTenbHO MCNONb30BaTh ABa AOMONHUTENBHBIX NPOB0OTOOPHUKA, ecnn onpeaeneHo, YTo And P y3noHHbIE
NPoBOOTOOPHUKM NOHMXKAKT MACCOBYH KOHLUEHTPAUWIO KOHTPOBHOIO aHanuTta B rnonyyYeHHoOW rpagynpoBoYHON ra3oBon
cMecn meHee Yem HaA 5 %.

2 B kaxpgom cnydae, rae yctaHOBMNEHO «KHOMUMHANbHOE BPeMSs 3KCno3nummn» 8 4, nepunog 8 4, cHnTarLwmmncs Hopma-
TUBHbIM, MOXET ObITb YMEHbLLUEH A0 HE MEeHee 6 Y, eCnn 3TOro TpebyT 06CTOATENBCTBA.

7 MeToabl UCNbITaAHUWN

[Tpy NpUMEHEHUN KPpUTEPUS 3HAYMMOCTU cCNeayeT NCNOoMb30BaTh YPOBEHb 3HAYNMMOCTU 5 %.

7.1 JdpcekTMBHOCTL AecopoLUU

7.1.1 MeTop BBeAeHUA aHanuTa B TPYOKY ¢ NOMoLUbIO LWNpUula Ana npob6ooT6opHUKoB TMna B1

7.1.1.1 OnpepeneHune

[TpoBOAOAT onpeaeneHne npu vYeTolipex pasnuyHbIX YPOBHSIX 3arpy3kn, COOTBETCTBYIIOLLMX A403€ NPU 3KC-
nosuymm B gnanasoHe o1 0,1 LV (npun BpemeHn akcnosuyum 30 MmuH) ao 2 LV (npu BpemMeHU 3KCno3numm 8 4).
BBoAOsAT aHannUT M3BECTHOM Macchl Ha copbeHT Andpy3nOHHOTO NPOobooTOOPHMKA. ICNONL3YHOT LWNPULL, OTrpa-
OyNpoOBaHHbIN B gnanasoHe oT 1 40 10 MK, Npru He0OXOAUMOCTU PaCTBOPAS aHANUT B paCTBOPUTESNE, HE OKa3bl-
BatoLLemM Mellatollee BnusiHne. AHannT HaHOCAT HENOCPEACTBEHHO Ha COPOEHT N ¢ NoMOoLL b0 Anddy3un ¢
hbunNbTPa N3 CTEKNOBONIOKHA B 3aKpbITOM cucteme. lecopdbupytoT aHanuT (MNn nNpoayKT peakumn) ¢ UCNosSb3o-
BaHMUEM pacTBOpPUTENS ANs AecopdLunn, pekoMeHaQYyEeMOro U3roToBUTENEM, UMW NIOOOro Apyroro NnoaxoasaLlero
pacTBopUTENs. AHaNU3UPYOT pacTBOpP TPWXKAbl, WUCNOMb3yA AONS CpaBHEHWUS CTaHOapTHble pPacTBOpPHI,
MPUroTOBNEHHBbIE HAMNPAMYIO.

7.1.1.2 BbluucneHune

BblUMCNAOT 3arpy3kn Npu 3KCnosnuun, YyMHOXKast 3KCNo3NLUOHHYIO 403y Ha CKopocTb AN Y3INOHHOTO
nornoweHuns (cm. 7.3.2), UMM UICNONb3YHOT 3Ha4YeHue, NpuBegeHHOE N3roTOBUTENEM.

BoluncnatoT o ekTUBHOCTL AecopbLMn NS KaXKa0oro YPpOBHS 3arpy3km nyTem geneHus cpeaHen naene-
YEeHHOW MacChl Ha BBEAEHHYO Maccy U KoadppUUMEHT BapuaLnm Anst NOBTOPHLIX NPoO.

7.1.2 MeTop BBeAeHUA aHanuTa B TPYOKY ¢ NOMOLbIO WNpULla ANa npob6ooT6opHUKoOB TMNa B2

7.1.2.1 OnpegeneHue

BBOAAT N3BECTHYIO Maccy aHanuTa Ha COpbeHT, Kak onnucaHo B 7.1.1, HO NpurotaBnMBaroT No TPU TPYOKU
ONS KaXXaoro ypoBHA coaepXaHus. [NpoBoasaT TepMuyeckyto aecopbumnio aHanuta cnocobom, yCTaHOBNEHHBIM
N3roTOBUTENEM UMK NMOBLIM APYrMM NOAXOASLWNM CNOCOBOM.

7.1.2.2 BbluucneHune

BoluncnsaoT apdPeKTUBHOCTL AeCcopOLMM ANA KaXXO0ro YPOBHS 3arpy3kmu nyTeM AeneHna cpegHen nasne-
YEeHHOW MaccChl Ha BBEAEHHYIO Maccy U KoddppUUMeHT BapuaLnn anst NOBTOPHLIX NPoo.

7.1.3 MeTop dazoBoro pasHoBecua (A4NAa npob6ootT6opHMKoB TUNa B1)

7.1.3.1 OnpepeneHune

[ToaroTaBnMBalroT YeThbipe napbl PacTBOPOB B AManasoHe, COOTBETCTBYIOWEM pPasfnnUyHbIM YPOBHAM
sarpysku no 7.1.1.1, c oobbemamm pacTtBopuUTenst, UCNosb3oBaHHbLIMU Anst gecopodbuunmn npob. K ogHoMy 13 pac-
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TBOPOB B KaXaon nape aobasnsaoT copbeHT us npobooTdOpHUKA, B KOTOPLIN HE BbiN BBeAEH aHanuT, 1 AatoT
YCTaHOBUTLCHA paBHOBECUIO B TeueHue, No KpanHen mepe, 30 MUH. Tpmxxabl aHanM3npytoT Bce PAcTBOPHLI.

7.1.3.2 BbluucneHue

O PeKTUBHOCTL AecopbLnn BBIMUCSIOT NYTEM AeNEeHUS CoAePKaHUS aHanura B pacTBopax, B KOTopble
Obin gobaBneH copbeHT, Ha coaepkaHUe aHanuTa B COOTBETCTBYHOLNX pacTBopax 6e3 copbeHTa. Ecnu cpea-
Hee 3Ha4vyeHUne apeKTUBHOCTN Aecopbumn, NoNyvYeHHoe ¢ UCNoNb3oBaHUeM MeToaa a3oBOro paBHOBECUA,
cocTaBnsieT MmeHee 95 % nnu ecnu 3HaveHne apdeKTUBHOCTU AecopbLunn, nonydyeHHoe aAng ogHoro nodoro
YPOBHA coaep)kaHua aHanuta, coctaBndeT meHee 90 %, TO NpoOBOAAT TONLKO UCMbITAHUE, YCTaHOBIEHHOE
B/.1.1.

7.2 CmeweHue, obycnoBneHHoe BbIOOPOM HeupgeanbHoro copbeHta (AnA npob6ooTOOPHUKOB
Tuna B)

7.2.1 MeToauka

[1Ba Habopa A Py3nMOHHBIX NPOboOTOOPHUKOB, NO KpanHen Mepe, No LWECTb OANHAKOBLIX NPobooTOOP-
HUKOB B KaXX0OM, 3KCMOHUPYIOT B cpeae rpagynpoBOYHOU ra3soBOU CMecu ¢ cogepXaHnem KOHTPOTbHOro aHa-
nuta Ha ypoBHe 2 LV n oTHocutenbHou BnaxHocTbto 80 % B TedeHue 30 MUH. 3aTeM npobooTOOPHUKA U3
O0QHOro Habopa 3akynopurBatoT, a U3 ApYroro — 3KCNoOHUPYHOT B cpege YMCTOro Bosayxa (Takke npu OTHOCU-
TenbHoW BNaxHocTu 80 %) B TeUeHMe nocneayowmx 7,5 4.

[MTpnmevaHunme—O6bMHO Ana AnpdPy3noHHbIX NPOBoOTOOPHNKOB HEe ByaeT HabnwagaTtbCa CMELLEHNE, MOo-
CKONMbKY MNPU UX rpaaynpoBKe UCMONb3yOT rpagynpoBOYHYIO ra3oByo cMmecb. OaHAKo cMelleHne MOXET BbiTb pe3ynbraTtom
NCMOMb30BaHUA HeEnaearnbHbIX COPOEHTOB (CM. NpunoxexHune B) nnu BnnsHns pakTopoB OKPYXKaloWeEW cpeabl, TaKUX Kak
TeMNeparypa n BNaXHocTb. [1pn ncneitaHnm onpeaensioT cmeweHne, obycnoeneHHoe obpatHon gnddyaunen. lNonaraior,
4yTo 06a Habopa NPobOOTOOPHUKOB DbINMM 3KCMOHUPOBAaHLI B Cpeae CO CpeaHEB3BELUEHHbIM MO BPEMEHU COAEPXKAHUEM
aHanuta 0,125 LV B TeueHune 8 4, NOCKONbKY UCNbiTaHUE BOCMPOU3BOANUT CUTYyaLUIO B HAaUXyawem criy4dae, Korga uMnynbsc
coepXaHusi NpoaomKUTeENbHOCTLIO 30 MUH MPONCXoaNT B Ha4Yane uimn KoHue 8-mMmm 4acoBoro nepuoaa. PasHuua macce, no-
[MOLWEHHbIX NPOBoOTOOPHUKaAMM M3 AByX Habopos, obycnoeneHHas obpatHon anddyanen, npeacrasnsier cobon Makcu-
MarbHOE CMELLEeHNE, KOTOPOEe MOXET HAbMogaTbCsH B cpeae peanbHOW, HENOCTOSHHOW aTMocdepbi.

7.2.2 BbluncneHue
CMelleHne UsMepeHunsa o BbIHUCNAKT No popMyne

5 = 2my —ms) (2)
Mo + My

7.3 OnpeaeneHue ckopoctu AndhysMoHHOro nornoLweHus

7.3.1 HomuHanbHaa ckopocTb ANdchy3MOHHOIO NornoLweHusn
7.3.1.1 MeToauka

OKCMOHUPYIOT (CM. 6.5) NpobooTOOPHUKKU TUNAa B B cpeae rpagynMpoBOYHON rasoBOW CMeCcH, coaepallen
KOHTPOMbHLIA aHaNUT, NpU crneayrowWwnX YCNoBUAX (SKCMO3NLUN):

- cogepxXaHume: npndnmantenbHo 1 LV;

- Bpems: 8 4 (HOMUHanNbLHoE);

- OTHOCUTENbHAA BNAa)XXHOCTb: (50 £ 5) %;

- TeMmnepartypa: (20 £ 2)°C;

- CKOPOCTb MNOTOKa BO3ayXxa: npndnunsntensHo 0,5 M/c.

AHanuanpytoT gnddy3noHHble NPobooTOOPHUKN, UCNOMb3YA ANA CpaBHEHUSA cTaHOapTHbIe pacTBOPLI
MNW cTaHaapTHble TPYOKN C N3BECTHBLIM KONTMYEeCTBOM BBEAEHHOIro aHanuTa.

7.3.1.2 BblunucneHune (npobooTbopHUKM TUNAa B)
HOMWUHaNbLHYO CKOPOCTb AN dY3NOHHOro nornoweHna U BelYncndaoT no oopmyne

d-p-t

[TpunmeyaHwune—Ecnu cogepxaHme aHanuTta BblpaXeHo B eaAnHnuax o6beMHON 40NN (MUITTIMOHHBIX), TO UC-
none3ytt U’ noe Bmecto Un p.

7.3.2 BbluncneHune ckopoctn Audpy3UOHHOro nornoweHua Ha OCHoBe KO3a(h(ULUEHTOB

Ancpy3nn
BeluncnaoT Maccy aHanurta, nornoweHHoro audpdpysmoHHbIM NpobooTOOPHUKOM (CM. NMPUNOXeHUs A

n B), no gpopmyne
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_A-D-p-t (4)
——

BbluncnaoT aMnmpruiecknm cnocodom ckopocTb AN dpY3UOHHOTO NOTMOLWEHNS NO AaHHBIM O dU3nYec-
Knux napameTpax audpdysnoHHoro bapbepa [dbopmyna (5)] N1 Ha 0OCHOBE CpaBHEHUSA C APYTMM aHaNUTOM, AN
KOTOPOro M3BECTHa CKOPOCTh NornoleHus [doopmyna (6)].

_AD (5)

S

U1 - — U2. (6)

7.4 OnpeaeneHune XonocToro nokasaHus

[ns onpegeneHnst 3SHa4YeHUS XONMOCTOro NoOKasaHUS aHanuU3npyoT WecTb AN PY3NOHHLIX MPobooTOOP-
HMUKOB, B KOTOPLIE He Dbl BBeAeH aHalnT.

7.5 BbluncneHue ycpegHeHHOU NO BpeMEHU MacCcoOBOU KOHUEHTpaLUU aHanuTa

7.5.1 NMpobooTOOopHUKM TUNA A

CunTbIBalOT NoKasaHme npobooTbopHUKa. NepecuynTeiBaOT NOKasaHWe B 3KCNO3ULMOHHYC A03Y (MUMMN-
OHHbIE A0MN, YMHOXEHHbIE HAa MUHYTHLI, U SKBUBANEHTHLIE ), NCNOMb3YSA NPU HEOOXOANMOCTU rpagymnpoBOY-
HbIW rpadouk, NpeaocTaBNaAeMblN U3TOTOBUTENEM. 3aTeM MNoJlydeHHoe 3HavYeHne nepecUnThIiBaloT B e AUHULI
cogepkaHusa (00 bLEMHOW A0NN NN MACCOBOW KOHUEHTPaLMK), pa3genne Ha BpeMsi SKCMo3uLmn.

7.5.2 lNpobooTOoopHMKU TUNA B

BoiuncnawT C (cMm. 7.7 n 7.8), ICNonb3y4a 3HaveHne HOMUHanbHOW CKOPOCTU AN PY3UOHHOIo NornoLle-
HUA, No popmMmyne

C= et "

[TpyumMmevyaHNHs
1 Ecnu copgepaHne aHanuta Bblpa)XXeHo B MUITIMOHHbIX gonsax, To ncnoneadytwt C' n U’ smecto Cun U.

2 BmecTo akcnepnmeHTanbHO onpeaeneHHoro 3HaveHns HOMMHaNbHON CKOPoCTU AN Py3nOHHOIo NnornoweHus
(cMm. 7.3.1) moxXeT BbiTb MCNOMBb30BAHO 3HAYEHUE, PEKOMEHOOBAHHOE WU3rOTOBUTENEM, UMW BbIYMUCNEHHOE 3HAYEHNE

(cm. 7.3.2).

[na TMNnoBoro UcnblTaHMUA UCNONbL3YIOT 3HAaYeHNe CKOpoCcT AU dY3IMOHHOMO NOrMNOLWEeHNs, pekoMeHa0-
BaHHOE U3rOTOBUTENEM, MPU 3TOM He NPOBOAAT NocneayoLlen KoOppeKkTUPOBKM 3TOro 3Ha4eHUd (CM. npumeda-
HMe B 7.8.1).

7.6 UcnbiTaHne pna onpeaeneHnAa BIIMAHUA CKOPOCTU MNOTOKa BO3AyXa U OpPUEeHTauun
Npo6ooTOOpPHUKa

DKCNOHUPYIOT, NO KpanHen mepe, wecTtb AN dy3noHHbIX NpobooTOOPHUKOB B cpeae rpagynpoBOYHON
ra3oBOW CMeCcK noaxoasuero aHanuta (CM. 6.5) NpK pasnNMYHbIX CKOPOCTSAX NMNOTOoKa BO3AyXa U opueHTauunsax
npobooTOopHUKA. MU3MeHAT CKopocTb NoToka Bo3ayxa oT 0,01 oo 4,0 m/c, a opneHTaunio oT napannenbHoro
00 nepneHanKynapHOro NoNoXeHUs BXOAHOIo OTBEPCTUA Mo OTHOLWEHMIO K HanpaBeHUio ABMKEHNA NoToKa.
[1po4mne ycnoBusa UCNbITaHUA AOMKHbI COOTBETCTBOBATL 7.3.1.1.

AHanunanpytoT anddy3noHHbIe NPObOOTOOPHUKA, NCNOMb3YS ANA CpaBHEHUSI cTaHOapTHbIE PacTBOPLI
NN cTaHaapTHBLIE TPYOKM C M3BECTHLIM KONMUYECTBOM BBEAEHHOMO aHanuTa.

BeivucnawT C (CM. 7.5) U CTPOAT 3aBUCUMOCTbL ee cpeaHero sHa4yeHusa OT CKOPOCTM NOTOKa BO34yXa,

npeanonaras Hanum4me nMHenHoro notoka. OnpegensoT CKOPOCTh NOTOKa BO3AyXa, COOTBETCTBYHOWYIO 95 %
MaKkcUMalbHOro saHavueHusa C (nnaTto), Npu Kaxaon opneHTaunm npodooToopHMKa (CM. pUCyHOK 1). cnbiThIBa-
10T NPODOOTOOPHUKK NPU YCNOBUAX, TOe OXUOATCH CKOPOCTU NOTOKA BO3AyXa, NpeBbilatoLlme nony4yeHHbIe
3Ha4YeHu4.

[TpyumevyaHNHs

1 lNocKONbKy BNUAHUE ABWXEHUS BO3AyXa HA XapakTepucTukm andhy3amoHHOro npobooTOOPHMKA 3aBUCUT OT €ro
KOHCTPYKUMW, @ HE OT BbIBPaHHOIro aHannTa, 3To UCNbITAHWE BbINOMHAT TONBKO ANd 3agaHHoro andpPpy3noHHoro npobo-
OTOOPHUKA C OAHUM TUMNINYHBIM aHANUTOM.

2 [NpobooTbopHUKN, NpegHa3HaYeHHbIe TONBKO AN MHAWBUAYanNbHOro otoopa npod, NCNbITLIBAIOT MPU CKOPOCTH
o1 0,1 8o 1,5 m/c (ansa paboTaloWwmx TONbKO B 3aMKHYThIX NOMeLEeHUAX) nnum npu ckopoctn ot 0,1 0o 4,0 m/c (ana paboTtato-
LWLMX KAK B 3aMKHYTbIX MOMELLEHUSX, TAK U HA OTKPLITOM BO3yXe).

8



OCT P EH 838—2010

MaccoBasi KoHueHTpauust C

max

0B %C .,

MunHuManbHasa CKOPOCTb

CkopocTb NOTOKa Bo3ayxa B NpobooTOOPHUKE

PUCYHOK 1 — TunnyHasa 3aBUCUMOCTb MacCOBOW KOHUEHTpaUnKn, NONMy4YeHHON C NOMOLLbIO ANDAY3NOHHbIX
NPoBOOTOOPHMKOB, OT CKOPOCTM NOTOKA BO3AyXa

7.7 BnuaHue copgepXaHua aHanuta, NONy4YeHHOro npu 3aKCnNo3uuuu, U BpeMeHU 3KCno3numm Ha
XapaKkTepucTUKMU NpobooTOOpHUKa

AnbTepHaTUBHasA npoueaypa no onpegeneHunio BNMAHUA PakTopoB OKpyXKaroLlen cpegbl npueeaeHa B
npunoXXeHaxEun k.

7.7.1 MeTtoouka

OKCNOHNPYIOT, Mo KpanHen mepe, WwecTb Anddy3noHHbIX NPobooTOOPHUKOB B cpeae rpagynpoBOYHON
ra3oBOW CMEecu, cogeprKallein CoOOTBETCTBYOLWMA aHanuT, Npyu KoMOnHauum cneayoLwmX yCrnoBMIA 3KCMo3nuumn:

- coepxaHue: npnonusntensHo 0,1 LV, 2LV, nntoc ogHo NPOMEXYTOUYHOE 3HaYeHNe;
- BpeMs: 30 MUH, 8 4 (HOMUHaNbLHOE ), NMOC OAHC NPOMEXYTOUYHOe 3HaYeHUe;

- OTHOCUTEenNbHada BnaxHocTb: (50 £ 5) %;

- TeMmneparTypa: (20 £ 2) °C;

- CKOpPOCTb NoTOoOKA: BblLLE MUHUMAlIbHOW CKOPOCTU, YCTAHOBTIEHHOU B /.6.

[TpunmedyaHun e — PekomeHAyeTCH HavaTb ¢ KOMbuHauum vetblpex yenosun: 0,1 LV; 2 LV; 30 mmH n 8 4. Ecnu
npu obpaboTke pesyneratoB METOAAMU CTAaTUCTUYECKOro ananmaa (cMm. 7.7.2) He HabnogaeTcss 3HaYUMbIX BIUAHUN, TO
apyrne KombmHaumm yCcrnoBmm MOXHO HE paccMmaTpuBaTh.

AHanuanpytoT gnddy3noHHble NpobooTOOPHUKN, UCNOMb3YSA ANA CpaBHEHUSA cTaHOapTHbIe pacTBOPLI
MNU cTaHadapTHbIe TPYOKM C N3BECTHBLIM KONTMYEeCTBOM BBEAEHHOro aHannTa.

7.7.2 BblyucneHue

[ na Ka)xaon KoMOMHaLU MM yCNOBWUN B UCNbITATENbHOW KAMepe BLIMUCTIAT coaepKaHne aHanuta (CM. 7.5)
ONs1 Kaxkaoro U3 wectu (unu bonee) andpdy3snoHHbIX NpobooTOOPHUKOB. enaT kaxxaoe sHavyeHne Ha CoOTBe-
TCTBYIOLLEe coaepXXaHue aHanuTa B rpagynpoBOYHOM ra3oBoOU cMecK (ONopHOoe 3HavyeHne, cM. 6.4;p unu o).

BLINONHAKOT ANCNEPCUOHHBIA aHanmna pes3ynbTaToB B COOTBETCTBUKU C NPUIIoXKEHUEM A € LLeNbio BbisiBIE-
HNS NFOBBIX 3HAYMMBIX OCHOBHbIX BITUAHWA UNN B3AUMOBITUAAHNA B OTHOLLEHWUN ABYX hakTOpOB — coAepKaHus
aHannTa N BpeMeHM!.

Ecnun 3Ha4nmMmble BMUSIHUS HE BbISIBMEHLI, TO NOOLIE CUCTEMAaTUYECKME NOTPELLUHOCTU, ODYCNMOBMEHHbIE
3TUMU PaKkTopaMu, ABNATCA HESHAYUMBIMU MO CPpaBHEHMIO CO CNyYaUHbIMM NOTPELLIHOCTAMK U NPU BbIYUACTIE-
HAW pacWMnpeHHOW HeonpeaeneHHOCTM CMeLLleHMeM MOXHO npeHebpeyb (cMm. 7.13.1). Ecnn 3HavYMmMble BNKUS-
HUA BbISABINEHLI, TO cneayioT 7.13.2.

[TpunmeyaHwmne—B pesynbrate gNCNEPCUOHHOIO aHaNM3a MOXET ObITb HANAEHO CPeAHee 3Ha4YEHME, OTNINYato-
Leecs OT eanHnubl. [pn ycnoBumn, 4To 3HAYMMBbIX BITIUSIHUW CO CTOPOHLI BbILLWEYKA3aHHbIX (DaKTOPOB HET, 3Ta pasHuua npea-
CTaBnsieT cobon cmeleHne, NPUBHECEHHOE 3a CHET UCNONb30BAHUA HENPABUITBHOIO 3HAYEHUS HOMUHANbHOW CKOPOCTU
andhPpy3noHHoro nornoweHus (cm. 7.3.1), KoTopoe A0MKHO BbITb B 3TOM cryvae nogobpaHo COOTBETCTBYIICLLMM 0Bpa3om.
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7.8 BnuaHue TemnepaTtypbl U BNAXHOCTU BO3AyXa Ha XapakKTepUCcTUKN NpobooTOOpHUKa

AnbTepHaTUBHaaA MeTogunKka onpegeneHna BNMaHUA oakTopOoB OKpyXKatoLwen cpeabl npueeneHa B rnpuno-
XeHnax eEunF.

7.8.1 MeToauka

OKCNOHUPYIOT, NO KpanHen mepe, wecTtb AU py3noHHbIX NpobooTOOPHUKOB B cpeae rpagynmpoBOYHON
ra3oBOW CMecK, coaepkallen noaxoasilmin aHanuT, Npu BCceX KOMOUHaLUUSX cneayiowmnx YCIoBUAX 3KCMNOo-
3NLNN:

- coaepXKaHue: npndnunanTenbHo 2 LV;

- BpeMms: 8 4 (HOMUHanNbHoEe);

- OTHOCUTENbHAas BNaXXHOCTb: (20 £ 5) %, (80 £ 5) Y%;

- Temnepartypa: (5+2)°C, (40 £2)°C;

- CKOPOCTb NoTOoOKA: BblLLE MUHUMANbHOW CKOPOCTU, YCTAHOBTIEHHOU B /.6.

MuHumaneHbl gnanasoH TemnepaTtyp — o1 10 °C go 30 °C. Ecnu anddpy3moHHbIN NpobooTOopHKUK
NCMbITLIBAIOT 3a NpedenamMun 3Toro TeMnepaTtypHoro gnanasoHa, TpedosaHmne 5.4 MoXeT ObITb BbINOMHEHO 32
cYeT BBeAEHUS NonpaBoYHbIX KO3 PULIMEHTOB.

[TpumeyaHun e — BbiCOKMe M HU3KNE 3HaYEHUS BENMUHYUH ABNSAIOTCH HOPMATUBHBIMUW, €CITN U3BECTHO, YTO NPO6O-
OTOOPHUKKM ByayT NCNonb3oBaThCA AN Bonee WMpPoKoro Nn y3koro AgnanasoHa naMeHeHUs yCrnoBumn, TO 3HAYEHUSA BENU-
YMH NoabupatoT COOTBETCTBYIOLLMM 0Dpa3oMm.

AHannsnpyT Andpdpy3noHHble NPoDOOTOOPHUKN, UCMIONb3YS ANdA CpaBHEHUA cTaHOAapTHbIE PacTBOpPLI
NN cTaHOapTHbIE TPYOKU C M3BECTHLIM KONMMYECTBOM BBEAEHHOMo aHanuTa.

7.8.2 BbluucneHune

[na kaxxaon kKoMmburHaLum yCnoBuA 3KCNO3ULIMKN B UCNbITATENBHOW KAMepe BbIMUCASAIOT coaepXaHne aHa-
nurta (cMm. 7.5) ana kaxaoro na wectu (mnu 6onee) ncnbityeMoelX AU py3snoHHbIX NpobooTbopHMKOB. Kaxaoe
3Ha4YeHMe aendaT Ha COOTBETCTBYIOLee coaepXaHe aHanuTa B rpagynpoBOYHON ra3zoBoU cMecu (NpUHATOoEe
onopHoe 3HadveHue no 6.4; p nnu ¢). BeEINONHAKT ANCNEPCUOHHBIA aHaNnU3 Ppe3ynbTaToB C LeNblo BhiBNEeHUS
NOOLIX 3HAYUMBIX OCHOBHbIX BNUSIHUA NN B3aUMOBIUSAAHUA B OTHOLLEHUW ABYX (PaKTOPOB — TemnepaTypbl U
BNaXXHOCTMN.

Ecnn 3HavYMmMble BNUAHUS HE BbISIBMEHBI, TO NM0DblIe cMCTEMaTUYEeCcKMUe NorpeLllHoCcT, 0OYCNOBMEHHbIE
3TUMU (paKTopamMun, ABNATCA HE3HAYMMbBIMIN NO CPaBHEHUIO CO CyYaUHbIMU NMOrpeLlHOCTAMK U NPU BblYUCTIE-
HAW pacllMpeHHOW HeonpeaeneHHOCTN CMEeLLeHMeEM MOXHO nNpeHebpeyb (cM. 7.13.1). Ecnun 3Ha4YMMble BNUS-
HUSA BbIABNEHLI, TO cneayoT 7.13.2.

[TpnmeyaHne—B pesynerare ANCNEPCUMOHHOIO aHaNn3a MOXeT BbiTb HAWAEHO CpeaHee 3HAYEHUE, OTNNYALO0-
nieecs ot eauHuubl. [1pu ycrnoBumn, 4To 3HAYNMBbIE BITUSIHUA CO CTOPOHbI BblLLEYKA3aHHbIX (PAaKTOPOB HE BbISIBIIEHbI, 3Ta pa3-
HUUA npeacTaBnaer cobon cMmeleHne, NPUBHECEHHOE 3a CYET UCTMONBb30BAHUA HEMNPABUITBHOIMO 3HAYEHUS HOMUHABHOW
ckopocTy andpPy3anoHHOro Nornowenns (M. 7.3.1), KoTopoe A0MKHO ObITb B 3TOM Criy4vae nogodpaHo COOTBETCTBYOWNM
obpasom.

7.9 XpaHeHue (ana npodooT6opHUKOB TUNa B)

7.9.1 MeToauka

BoaaTt B npobooTOOPHUKN HANPAMYHO SKBUBANEHTHYIO A03Y aHanuTa, Kak ykazaHo B 7.1.1, n gobaBnatoT
BOAY B KONMUYeCTBe, 3KBUBaNeHTHOM 3KCNO3ULUMN B cpeae BO3ayXa C OTHOCUTENbHOW BNaXXHOCTLHO 80 % 1 TeM-
nepatypoun 20 °C B Te4eHUe COOTBETCTBYIOLLErO Nepruoga BpeMeHn, NCNonb3ys WecTb NpodbooTOOPHUKOB B
KakQoM Habope. AHaNU3NPYT oanUH HAbOoP NO NCTEYEHNNM OOAHOMO AHS, APYron — nocne AByXHeaebHOro Xpa-
HeHWS NPU KOMHaTHOW TeMnepaType U B YCNOBUAX, PEKOMEeHAYEMbIX U3roToBUTENEM. KonniecTBo AobaBns-
eMOW XMNAKOW BOAbl MOXET OblTb BbIMACIEHO HA OCHOBE AaHHbIX, NpeaocTaBnaAeMblX n3rotosutenem. lNpwu
OTCYTCTBUN TaKMUX AaHHBIX NPOOOOTOOPHUKN 3KCMIOHUPYIOT B cpeae YMCTOoro Bosayxa npu remnepartype 20 °C u
OTHOCUTEeNbHOWU BNaxHoCcTU Bo3ayxa 80 % nepea BBegeHMEM B HUX KOHTPOMBHOro aHanuTa.

7.9.2 BbluucneHue

BeluucnawT cpegHee 3HavYeHMe MacCOBOWM KOHUEHTpauuu, nonyvyeHHoU ¢ NOMOoLWbio AN dPY3INOHHBIX
npoboOTOOPHUKOB, AN ABYX HADOPOB Pe3ynbTaToOB UCTLITAHWUN.

7.10 UcnbiTaHne nNpobOOTOOpPHUKA Ha repMeTUYHoOCTb (AnNA NpobooOTOOPHUKOB, KOTOpbLIE He
ObINU repMeTU3INPOBaHbI TEPMUYECKUM CTOCOOOM)

OKCMOHMPYIOT HAbOop 3aKpbIThIX MPOBOOTOOPHNKOB THUMAa B B cpeae 3agaHHOro aHanurta npu ero cogepka-
HUM 2 LV B TedeHUe 4 4. [lpyrme ycrnoBua akcnosnumm yctaHasnmearoT no 7.3.1.

AHannanpyoT Habop NpobooTOOPHUKOB AN onpedeneHns yTeyek.

OTO UCMbITaHUE HEOBXOANMO BBINONMHUTL TOMbKO AN 3agaHHoro Anddy3noHHOro NnpodooTOopHUKa U
OQHOro TUMUYHOIO aHanuTa.
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7.11 CpoKkrogHocTu npu xpaHeHuu (onsa npobooTtéopHUKoB TUNA A)

Onddoy3noHHBIN NPOOOOTOOPHUK XPaHAT NPY MakCUManbHOW TeMnepaType, ykazaHHOW M3roTOBUTENEM.
B npegenax Tpex MecsiLeB A0 OKOHYaHUA cpoKa roaqHOCTU AN dpy3noHHbIN NPobOOTOOPHUK NCMBITLIBAKOT B
COOTBETCTBUU C /.7, HO TONBLKO NPU cogepXaHnn aHanuTta, cCoOoTBeTCTBYoWeM 2 LV 1 BpeMeHU 3KCMo3numnmn
30 MUH.

7.12 MexaHu4dyecKkad npoYHOCTb
7.12.1 ObopyaoBaHue

AOOONNNNNNNY

//|I|/

2

rLQ

X\

1 — noacraeka anga KpenneHus; 2 — ONOPHbIN LLTOK, 3 — 3KCUEHTPUK

PUCYHOK 2

7.12.2 MeTtoauka

Onddoy3noHHbIE NPODOOTOOPHUKN B HEOTKPLITOW YNIaKOBKE, B KOTOPOW OHW ObINA NOMyYeHbl, NTOMELLAtoT
Ha NOACTaBKY UCMbITAaTENbHOMN YCTAHOBKM rOPU3OHTANBHO 1 BepTUKarbHO U NNOTHO 3akpennsawT. Macca noa-
CTaBKU C 3aXKUMHbBIMW NPUCNOCODNEHNSAMN BMECTE C ONOPHBLIM LUTOKOM AomKHa cocTtaBnathb (3,0 £ 0,5) kr.

3a 04HO ncnbITaHUe Ao0MKHO ObIThb Npon3eeaeHo 2000 yaapoB. HactoTy noabupatoT Takum 0bpasom, YTo-
obl AN dY3MOHHBIE NPOBCOTOOPHUKN B YyNakoBKaxX MpuUxoannm B HENOABUMXKHOE COCTOSIHUE B NEePEepbIBaX MEX-
oy asyma yaapamu, Hanpumep 2000 ygapoB 3a 15 MuH. [locne BU3yanbHOro ocmMoTpa LUEeNOoCTHOCTU
3KCNOHUPYIOT MUHUMYM MO WeCTb NPobooTOOPHNKOB M3 UCMNLITYEMbIX B FOPU3OHTANIbHOM U BEPTUKANIbHOM
MONOXXEHNN 3KCNOHUPYIOT B YCIMOBUAX, YCTAHOBIEHHBIX B 7.3.1.1, 1 cpaBHMBAIOT pe3ynbTaTbl UCMLITAHUNA C
pe3ynbTaTtamMmu, NonyvYeHHbIMU AN AN dy3MOHHBIX MTPOBOOTOOPHMKOB, KOTOPLIE HE NPOXOAUIN UCMbITAHUE HA
MEXaHUYEeCKY NPOYHOCTb.

7.13 BbluuncneHue npeLuU3IMOHHOCTU N3MEPEHUU U CMeLLIeHUA

B npunoxeHun A npueeaeHsl NpUMepbl ANCNEPCUOHHOTO aHannsa a)bea yyeTta sHa4nMbIX PakTopoB U D)
C YY4ETOM 3HAUYUMBIX pakTopOoB. Takon aHanus BeINONHAT ABa)XAbl AN Pe3ynbTaToB, NMNOJYYeHHLIX B 7.7.2 U
7.8.2, UM B KA4YeCTBE anbTepHaTMUBbLI MOTYT ObITb UCMONb30BaHbI MHOrOaKTOPHbLIE UCTILITAHWS, ONMUCAHHbIE B
npunoXxeHun E 1 B npunoxxeHnn F.

7.13.1 3HaunMble paKTOopbl HE BLIABIEHDI

Ecnu 3Hauyumble pakTopbl He ObINK BbISIBNEHLI, TO NPELM3NOHHOCTL M3MEPEHUNA BbIMUCTISIIOT HA OCHOBE
CTaHOapTHOro OTKNOHEHUA NO BCEM pesynbTaTam, NonyvYeHHbIMNno 7.7.21n 7.8.2 (Mnn e npunoxxeHUMME). lNpeyun-
3MOHHOCTb BblIpaXkaloT B NPOLeHTax.

[TpumevyaHwmns

1 CTanHgapTHOE OTKITOHEHME MOXET ObiTb BbIYMCIIEHO HA OCHOBE AUCMEPCUOHHOIO aHanui3a nyTem n3BnedYeHus
KBaApaTHOro KOPHSA U3 cpeaHen KBagpaTtuyHOW NMOorpeLlHocTu.

11
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2 B pesynbrare gucnepCUoHHOro aHanmaa MoxXeT ObiTb BbISIBITIEHO CpedHee 3HavYeHne, oTnn4vatoueecs oT eauHK-
Ubl. [1pun ycrnoBumn, 4To 3HAUMMBbIE BITUAHUS CO CTOPOHbI BblLLEYKA3aHHbIX (DaKTOPOB HE BbISIBINEHBI, 3Ta pasHnLUa NpeacTas-
naeT cobon cmeweHwe, NPUBHECEHHOE 3a CYET UCMONb30OBAHUS HEMPAaBUIBHOIO 3HAYeHUS! HOMMHAIIbHOW CKOPOCTW
anddPy3anoHHOro nornoweHus (M. 7.3.1), KoTopoe AOIKHO BbITb B3TOM Crny4Yae nogobpaHo COOTBETCTBYHOLWMM 0Bpa3om.

7.13.2 3HavuuMble paKkTOpbI BbIABEHDLI

Ecnun 3Havnmble paKTopbl ObINA BbISIBNEHLI, BBIMUCSAIOT cpeaHee 3HavYeHne N ctaHgapTHoe OTKITIOHEeHUe
0N KaXKO0ro coMeTaHns yCrnoBum aKCNosnLUmnMmn, npeHebperasd HesHauMMbIMn pakTopamu. BelipaXkatoT nony4veH-
HOoe 3Ha4YeHue B NpoLieHTax.

[1pwnmeyaHwmne— B gaHHoMm cnyvae pasHuya Mexay cpeaHUMM 3Ha4YEHUSIMU Y €NHNULIEN OTPAXKAET CMELLEHMNE,
0OyCNOBNEHHOE 3HAYMMbIMKN DaKTOpaMW.

Ecnu dakTopbl HE3HAYUMbI, HO MPU 3TOM ODHAPYXKEHbI 3HAYMMbIE B3aUMOBITUAHUS, TO AlaHHbIE FPYNNMPY-
IOT TaKUM 0Bpa3oM, YTODObI HE3HAYMMBbIE B3aUMOBITUAHUS HE YYUTBIBANUCS.

[TpumeyaHue— Taknum 06pasom, B NPOCTENLLEM ClyHae ABYXYPOBHEBOIO ABYXAaKTOPHOIO UCMbITAHNUS, ECNK
CYLLECTBYET B3aUMOBIUSAHNE Mmexay daktopamu A n B, TO 3Ha4mMmMmbIn hakTop 0603Ha4aloT Kak A x B, a COOTBETCTBYIOLLME
rpynnbl 4aHHbIX — Kak (ab v AB) n (aB n Ab), (cTpodHast bykBa 0003HaA4aEeT pe3ynbraT HU3KOIo YPOBHS, a NponucHas bykea
0b03HavaeT pesynbrar BbICOKOro YPOBHS ).

7.14 BbluucneHune oTHOCUTENbHOU pacllupeHHON HeonpeaeneHHocTn!

BbIYMCNAKTOTHOCUTENBHYIO pacluMpeHHyo HeonpeaeneHHoCcTb (M. 3.7 EH482) Ha ocHoBe abCOMNOTHO-
ro cMeLleHna Noc yaBoeHHoe ctaHgapTHOe OTKIOHEeHMe B COOTBETCTBUKN € 7.2.2 n 7.13. Ecnn BLIABNEHO
HeCKONbKO UCTOYHUKOB CMELLEHMSA, TO paccMaTpUBalOT BCe BO3IMOXHbIe covYeTaHUsa cMeLleHUN (3HaYUMBbIX
pakTopoB Npu gUCNepCcUoOHHOM aHanmse) ¢ coxXxpaHeHneM UX 3HakoB 1 AN BbIMUCIEHUS OTHOCUTENBHOW pac-
LLUMPEHHOW HeonpeaeneHHOCTU UCNONMb3YIOT coYeTaHne, AN KOTOPOro NoflydyeHo Hanbonbllee abconoTHOE
3Ha4vYeHue.

8 YpOBHM OLEHKM

CyLWecTBYIOT pasfnnyHble YPOBHU OLEHKN. OTU YPOBHU oNpeaensioT B COOTBETCTBUM CO CrneayoLnMm:

a) YpoBeHb 1A: oLeHKa B COOTBETCTBUM C OCHOBHBIM TEKCTOM HACTOSALLEro ctaHgapTa U COOTBETCTBY-
loLLe YacTbo NpunoXeHus E.

b) YpoBeHb 1B: (Tonbko ANnga npodbooTdOOpHMKOB TMNA B) oLeHKa aHanora B npegenax psiaa ogHOTUMHBbIX
NPoOOOTOOPHUKOB, Ny4LUME N XyALUUE YNeHbl KOTOPOro ObiNn NpeaBapuUTenbHO UCNLITAHBI U ANSA HUX ObINO Noa-
TBEPXXAEHO cOOTBETCTBUE YpoBHIO 1A. NoaobHas oueHKka AoKHa ObITb OCHOBaHA, KaKk MUHUMYM, Ha onpeae-
neHnn agpdekTUBHOCTU aecopbunn (cm. 7.1) n ckopoct AN PY3NOHHOro nornoweHus (7.3).

[TpnmeyaHwune—Kpome MMHUManNbHbIX TPEDOBAHMW, MPUBEAEHHLIX B cTaHAapTe, AnpPpy3noHHble NpobooT-
DOPHUKM MOTYT BbIThb UCMbITAHbI B YCITOBUSAX NPUMEHEHUS, KOra Ananas3oH 3Ha4YeHUN NapaMeTPOB YCINOBUIN OKPYXKaloLLEN
cpeabl MOXET BbITb LWMpPeE, YEM YCTAHOBITEHO ANA CTaHAAPTHLIX UCMbITAHUN.

[TpoB00TOOPHUKK, OTBEYaOLWME TPEOOBAHNAM YPOBHSA 1 1 TpeboBaHUAM, YCTAHOBIEHHbBIM B NPUNOXeHUN C, OTHO-
CAT K YpOBHI0 2. [1pob0o0oTOOpHUKKN, OTBEYatoWmMe TpeboBaHNsSM ypPOBHSA 2 1 TpeboBaHUAM, YCTAHOBEHHbBIM B MPUITOXE-
HUKM D, OTHOCAT K ypOBHI0 3. [1p0B0OTOOPHUKN, OTHECEHHbIE K YPOBHAM 2 MU 3, OTBEYAIOT COOTBETCTBYHOLWMM TPEDOBAHNSAM
TOINBbKO B TEX Paboymx 30HaX, B KOTOPLIX OHM BbINKU cnbiTaHbl. YT06bI OTHECTU NPOBOOTOOPHUKM K YKA3aHHbLIM YPOBHSIM AN
nbdon paboyven 30HbI, rae HabnaaTCH PpasnUYHbie YCIOBUA U MeLllatoLWme BINSHUS, TPEbyTCA ganbHENLLNE UCTbI-
TaHUS.

9 lNMpoToKoNn UcnbITaHUA

[1pOTOKON UCNBITAHUN AOTTKEH coaepXaTb, Mo KpanHen mepe, cneayroLwyo MHpopMaunio;

a) MONHYK MaeHTUpUKaUMo BO3AYLWHOW cpedbl AN NpoBeAeHUS UCMbITAHWK, BKoYast onmcaHue
MCNONb3yeMoro HesaBMCUMOro MeToaa,;

b) onucaHue Tnna ncnonbsyemoro audpdysnoHHoro NnpodooTOOPHUKA;

C) CCbINIKY Ha HACTOALWN CTaHaapT,;

d) onucaHue He3aBUCUMOIo MeToaa;

B HacTosiLee BPeMS MPUHAT MHOW CNOCOD BbIYUCIEHUSA PACLLUMPEHHOW HEOMPEAENEHHOCTN YEPE3 CYMMApPHYIO
CTaHOAPTHYO HeonpeaeneHHOCTb CM. « PyKOBOACTBO MO BbIPaXXeHUIo HeonpeaeneHHOCTN namepenusi», nepesog |1
«BHAWM vim. .. Mengeneesa» Guide to the Expression of Uncertainty in Measurement. ISO, Geneva, 1993, a takxe Pe-
komeHgauuto M 2552—99 no npumeHennio «PykoBogcTtea no BelpaXXeHunto HeonpeaeneHHOCTN N3MEPEHNSA».
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e) YPOBEHb OLEHKM;
f) onpegeneHHble 3Ha4YeHUs 3P PEeKTUBHOCTU AecopbLunm 1 cKopocT AN Py3NOHHOTo NOTMOLLEeHUS;
g) onucaHne MeToauKn CTaTUCTUYECKOro aHanusa pes3ynbTaToB UCTbITaHNN;
h) 3aknoyeHne 0 TOM, BBINOSTHAKTCA N KPUTEPUN NPUeMIEMOCTI AN KAXXA0T0 UCTIbITaHUS;
1) Ntobble HeobblYHbIE OOCTOATENBLCTBA, 3aMeYeHHbIe NPU NPOBeAEHUN UCMbITaHNA;
j) onucaHune nMdbIX AENCTBUN, HE BKIHOYEHHLIX B HACTOSILLMA CTaHOAPT, KOTOPbIE MOIMM NOBANSITL HA
pe3ynbTaTbl UCNbITAHUW;
K) TexHudeckoe 0bDOCHOBaHMEe UCKNOYeHU Noboro ncneltaHuda (cm. 1.3).

10 MapkunpoBka

Ondodoy3noHHbIe NPOOBOOTOOPHMKU O0MKHBI ObITh MapKUpoBaHbl. MapKMpoBKa ACIMKHA coaepXaTb, Mo
KpanHen mepe, cneayouyro MHopMaLnio:

- PUPMEHHBIN 3HAK U3TOTOBUTENSA;

- TN naeHTndunkaunm angpdgy3snoHHoOro NnpobooTOOPHUKA;

- AaTy Bbinycka (TOMbKO Anst NpobooTOOPHUKOB TUNA A);

- HOMep HacTosdLWero ctaHgapTa,;

- WAEHTUPUKALMNOHHBIA HOMEP NapTUn.

MapKknpoBKka MoOXeT ObITb pasmMelleHa Ha ynakoBke anddpy3noHHoro npobooTbopHUKa, eCn Ha caMoMm
NpobooTOOPHUKE ANA 3TOro He XBaTaeT MecTa. OaHako MUPMEHHBIN 3HaK U3roTOBUTENS, TUMN MAEHTUUKALLIAN
N uHAUBMAYyanbHbIK  MOASHTUPUKALUMOHHBIA  HOMEP AO0MKHbI OblTb HaHeceHbl Ha ANPPY3IUOHHBIN
npobooTOOPHUK.

13
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[MpunoxeHune A
(obsizaTenbHOE)

AHanns akcnepuMeHTanbHbIX AaHHbIX (ABYX(aKTOPHbLIU 3KCNEPUMEHT)

A1 OncnepcoOHHbLIM aHaANwn3

Ob0bLEHHBIN ANCNEPCUOHHBIN aHanu3 ans AByxX PakropoB ¢ NOBTOPEHNEM NpuBeaeH B Tabnuue A.1. X;jp — 3TO -8
3Ha4YeHune, nNonyveHHoe ¢ PakTopom A1 hakTopoMm Bjc yncnom HabnwaeHUM Kaxkaoro snaa m. B tabnuue aonHo 6bI1Tb kK
CTPOK o gpakTopy A:u nrpad no cbaKTopyBj. AHann3 BbINOHAOT creayrowmm ob6pasom:

a) BbIYUCIIAIOT CYMMY 3HA4YEHUW B KaxKaou cTpoke T; n nomewatoT B TpeTbto rpady. CymmupytoT 3Ha4YeHus B rpadpe
ansa nonydveHuns T;

b) BO3BOAAT B KBagpaT T, NofnyYeHHbIE B @), U NOMELALOT B HETBEPTYI0 rpady. [1o06aBnsaoT CTPOKY ANs 3anMcu Cym-

M bl I{BaﬂpaTOB
> T

C) BO3BOAAT B KBAApAaT KaXA0e 3HAa4YeHNE B CTPOKE, a 3aTEM CYMMUPYIOT UX NO CTPOKaM, NONy4vaT CYMMbl KBagpa-
TOB 3HAYEHWUN B CTPOKAX
2
2 Xijr
N NOMELLAIOT B NATYI0 rpadyy. CyMmmMmupyoT 3Ha4YeHus B 3Ton rpadpe ansa nonyveHus

hh

d) BblMMCNAIOT CYMMY 3HAYEHUIN B KaXO0U rpade, TJ N NOMELLAIOT B TPETLIO CTPOKY. CYMMUPYIOT 3BHAYEHUSA B CTPOKE
ANsi NPOBEPKN T ;

e) BO3BOASAT B KBagpar T, nonyyeHHble B d), n noMewatoT B NATY0 CTPOKY. [obaBnsatoT CTPOKY A4Ns 3anmncu CyMmbl
KBagpaToB

2T

fy ans kaxgoro Habopa n3a m HabNIAEHNW BbIMUCTIAIOT CYMMY 3HAYEHUWN B SiMENKaX Tij N BbIMUCTIAIOT CYMMY KBaa-
paToB

23

g) BbIMUCNSAIOT OOLWLYIO CYMMY KBAAPaToB, SST No 3HA4YEHUSAM, NONTYYEHHbLIM B @) U C), o hopmyne

g T2 A1
SST=>> > x |i| A
] T
roe N — obwee yncno HabnwaeH
(N = mkn);
h) BblYMCNSAIRT CyMMY KBagpaToB (No pakTopy A) SSA no 3HaveHusIM, NonyyYeHHbIM B @) n b), no oopmyne
° A.2
SSA = | S 72 I ; (A.2)
mn = N
1) BbIUMCNAIOT CyMMY KBagpaTtoB (no aktopy B) SSB no 3Ha4veHnsM, NONyYeHHbIM B €) 1 a), No hopmyne

Z A.3
SSB = 1 z-,;z T[; (A.3)
mk ] N

1) BbMUCNSAKT CYMMY KBA4pPaTOB Mo B3anMOBNMUAHUIC hakTopoB A n B SSIno 3HaveHnsm, nonydeHHsiM B a), f), h)ni),
no popmyrne

p— 2 A.4
SSI=lZZ7i'j2 ~ ¥ _ssa-ssB; A-4)
m 5 5 N
K) BblMMCNAOT NOrPELWHOCTb CYyMMbI KBagpaToB SSE no 3aHaveHusm, nonyyveHHbiMm B @), f) n g), no popmyne
1 1 1 2 7.-t2 (A.5)
SSE = SST — — .o+ —;
PR

|) BblMMCNAIOT CpeaHne KBaapaThl B COOTBETCTBUM € Tabnnuen A.2.
A.2 Kpuntepun F

HyneBas runotesa H, COCTOMT B TOM, YTO COBOKYMNHOCTb sIBMSI€TCH OAHOPOAHOM NO OTHOLIEHWUIO K hakTopam, Mo
KOTOPbIM MPOBOASAT Knaccuukaumto. Ecnvrmnortesa H, npaBurnbHa, T0 ypOBHU (0akTOPOB HE OKa3sbliBaloT BrusiHMe. OTBep-
ratoT runotesy H,, ecnu

14
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FA > Fa,k—1,kn(m—1)’
FB:_} an—1kn{m-1)°
FAB > Fa, (K=1)Y{n-=1), kn{m—=1)"

Mcnonb3yoT OQHOCTOPOHHUN KPUTEPUN C YPOBHEM goBepus 5 %.
A.3 Pabouvn npnmep — He3HaAYMMbIe (DaAKTOPLI

B tabnuue A.3 npuBeaeHbl pe3ynbTaThl ABYXAKTOPHOro ncnbitaHmnsa npobootbopHuka tuna B2 ¢ byragneHom B
KavyeCcTBe aHanuTa npuv npoBepKe BNUAHUA BpeMmeHn oTbopa npod n coaepxanus. JucnepcnoHHbIN aHanmua (CM. Tabnu-
uy A.4)nokasan, 4To B JaHHOM Cly4ae HU BpemMs oTbopa npob, HM cogepaHne aHanuta, HU B3anMOBITUSIHUE MEXAY HUMMW
HE ABNAOTCH 3HAYMMbIMUN DAKTOPaMM.

A.4 Pabo4yvunm npnmep — 3Ha1vYMMbIe (haKTOpPbI

B Tabnuue A.5 npuBeaeHbl HEKOTOPbIE pe3ynbTaThl ABYXMAKTOPHOIO UCMbITAHUA MO NPOBEPKE BIUSAHUSA OTHOCKU-
TENBHOW BNAXHOCTU U TeMnepaTypbl 4nsa npobooTbopHuMka tuna B3 ¢ popmaneaernaom B Kavectse ananuTta. ucnepceum-
OHHbIK aHanu3 (cMm. Tabnuuy A.6) nokasan, 4To B [AAaHHOM Ccrydae Temnepartypa — 970 3HauMMbin dakTop, a
OTHOCUTENbHAas BNAaXXHOCTb — HE3HAYUMBIN.

B tabnuue A.8 npuBeaeHbl HEKOTOPbLIE pe3ynbTaThl ABYXAAKTOPHOro ncneitanus (nNo gakropam A n B). ncnepcun-
OHHbIV aHann3 (cMm. Tabnuuy A.9) nokasan, 4YTo B 4aHHOM Crny4ae 3HAYMMbIM PAKTOPOM ABNAETCSH B3AaUMOBNUSHNE A x B.

A.5 BbluucneHve cpegHero saHaveHNA N CMeLLeHUs

[1pun ycnosum, 4TO 3HAUUMblE (DAKTOPbI BbIABNEHbI HE DbINK, cpeaHee 3HaveHne byaet T/N.

Ecnu chakTopbl UNM nX B3anMOBITUSIHWE 3HAYMMbI (KaK B MpuMepax, NnpuBeaeHHbIX B Tabnuue A.6 n tabnuue A.8), To
BbIYUCIIAIOT CPEAHME 3HAYEHUSA ANA KAXA0ro 6oKa AaHHbIX, HE yYNThIBAs HE3HAUYMMBbIE PaKTOPbIl. PA3HULUbI MEXAY BbIYNC-
NEHHbIMW CPEAHNMU 3HAYEHUSIMU U e JUHULLEN NpeacTaBnseT cobon cmelleHne.

[TpunmedyaHun e— Paboune npumepbl npueeaeHsl B Tabnuuax A.7 n A.10.

A.6 BbluucneHve npeun3noHHOCTN U3MEpPEHUs

[Tpn ycnoBum, 4To 3Ha4YnMble PaKTOPbI HE BbINU BbISABIEHL!, ANCNEPCUS NU3AMEPEHNN 3agaeTca YneHom MST (cymmon
cpeaHnX KBaapaToB), NpyeeaeHHbIM B Tabnuue A.2. MpeunsnoHHoCTb, Takum obpasom, 6yaet (MST)0:2,

Ecnu dakTopbl 3Ha4MMbI (Kak B npumMmepe, npueegeHHoOM B A.4), TO BbIMUCIAIOT 3HAYEHUSA NPELN3NOHHOCTU AN KaX-
0oro 6noka gaHHbIX 6e3 y4eTta He3HauYMMbIX (DaKTOPOB.

[TpunmeyaHune—Pabouun npumep npmBeaeH B Tabnuue A.7.

A.7 BbluucneHve pacwumpeHHON HeonpeaeneHHoOCTH

BblunCnaoT OTHOCUTENBHYIO PaCLUUPEHHYI0 HEOMPEeAEeNeHHOCTb Ha OCHOBE abCoONTHOINrO CMELLEHUA N YABOEHHOW
Nnpeun3noOHHOCTN B COOTBETCTBUMN CA.5 1 A.G.

[1py HaNM4MKM 3Ha4YUMBbIX PaKTOPOB ByAET HECKONBKO 3HAYEHUW CMELLLEHNA U NPELMN3NOHHOCTW. [Tony4aloT Kaxagoe
3Ha4YeHWe OTAENBHO N NPOBEPSIIOT €ro HA COOTBETCTBUE YCTAHOBNEHHBIM TPEOOBaHUAM.

[TpnmeyaHune—Pabouynn npumep npuBedeH B Tabnuue A.7.

Tabnwnua A1 — ducnepcnoHHbin aHanmsa (aAByXdakTopHbIW, ¢ NOBTOpeHnemM) — MaTtpuua gaHHbIX

1 2 3 4 5
, B, B, B; .. B, T, (T)° > xk
J
A; X111, X121 X131. X1ni.
A X211
2 Az X311
Ay Xk11.. Xkn1..
3 T T
4 Z(WF Zzzxu?r
i T
2
5 Zj:(Tj)
*)Tt —_ Z 7] — Z 7|-
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Tabnwuya A.2 — [ducnepcnoHHbI aHann3 — Bbluncnenmne cpegHnx KBagpaToB

MCTOYHUK U3MEHYMNBOCTH Cymma -ucno crenexen CpeaHuun kBagpat F-kputepuun
KBaOpaToB cBODOOb
SSA
3ameHumBOCTL No dakTopy A SSA k — 1 MSA = Y —
y g QSR , VSB = SSB MSB
3MEHYNBOCTb NO hakTopy n — N MSE
MS| = SS| MSI
BaanmoBnunsaHmne daktopoB A x B SSI k=1)(n—-1) (k—1)(n—1) MSE
SoE
_ MSE = _
[TorpewHoCTb SSE kn(m — 1) kn(m —1)
SST
Cymma SST mkn — 1 MST = —
mkn — 1
Tabnwua A3 — AHanuma skenepumeHTanbHbIX gaHHbIX (1) — PeaynbTaTthl
CopepaHue aHanuta/aencTBUTENbHOE 3HAYEHUE MO UCTeYEeHUN
ObbemHana gons
30 MUH 240 MnH 480 MUH
1,12 0,89 0,95 0,99 1,01 1,17
1 MAH" 1,02 1,15 1,00 0,83 1,00 0,95
0,96 0,79 1,12 0,89 1,23 0,76
1,09 1,10 1,02 0,92 0,98 1,28
10 MAH™ 0,397 0,86 1,14 0,86 1,15 0,83
1,08 1,00 0,89 0,94 0,95 0,92
1,12 1,23 1,06 0,96 1,23 0,73
50 MAH™ | 0,94 1,42 0,83 1,26 0,96 0,80
1,18 0,82 0,87 1,11 0,83 0,70
Bpems akcno3amumm = 8 u.
Tabnwua A4 — Ananua akecnepumMmeHTanbHbIX gaHHbIX (1) — IncnepcnoHHbIN aHanma
Cymma Hueno CpeaHvi F-kputepui m-KpuTepuy
NCTOYHUK U3MEHYUBOCTU CTelrieHeu - (I'IOJ'Iy‘-IEHHbIM B
KBaOpartoB cBOBOOD! KBagpar (BBIMUCNEHHbIN) ACTbITaHIM)
VI3aMeHUYMBOCTb COaepXaHUS aHannTa 0,0014 2 0,0007 0,03 NS
MamMeHuYnBOCTb BpemeHn oTbopa npob 0,0522 2 0,0201 1,08 NS
BaanmoBnvsaHne coaepxaHus aHanm- 0.1489 4 0.0372 154 NS
Ta N BPEMEHU
[lorpewHocTM 1,077 45 0,0241 — —
Cymma 1,2795 53 0,024 1 — —
NS (not significant) = He3HaUYMMbIW NPK YPOBHE 3HAYUMOCTU 5 %.
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Tabnwuua A5 — AHanmna akcnepumeHTanbHbIX gaHHbIX (1) — BbluncneHne pacwumpeHHoOn HeonpeaeneHHOCTH

ConepxaHve aHanuTa?)/nencrBuTensHoe 3HaYeHUe NPy OTHOCUTENBHOW BNAXKHOCTU

Temnepartypa
10 % 70 %
10 °C 0,99 1,05 1,05 0,98
1,06 1,07 1,07 1,10
1,00 1,04 1,06 1,02
30 °C 1,00 0,95 0,90 0,97

1,01 1,02 0,92 0,97

1,04 0,98 0,91 0,96
? Npn cKOpoOCTM AN DY3UOHHOTO NOrNoLweHns = 34,6 HI/(MNpA~ - MUH).

Tabnwuua A6 — AHanuna akcnepumeHTanbHbIX 4aHHbIX (2) — IdncnepcnoHHbIN aHanma
Cymma “Hucno creneHen CpeaHunun F-kputepuu F-KpHTEpMEI
NCTOMHUK UBMEHHYNBOCTU .» | (Nony4YeHHbIN B
KBaOpaToB cBoboabl KBagpart (BBIMUCNEHHBLIN)
MCNbITAHUN)
MNameH4YnMBOCTb TEMMEpaTypPbI 0,0308 1 0,0308 25,0 S
N3MEHUYMBOCTb BNa)XHOCTEW 0,0037 1 0,0037 3,1 NS
B3anmoBnusaHne Ttemnepartypsbl
 BNAKHOCTH 0,0081 1 0,0081 6,8 S

[TorpelwiHocTn 0,024 20 0,0012 — —
Cymma 0,0668 23 — —

NS = He3Ha4YuMbIV NMpn YPOBHE 3HAYUMOCTU S %.
S (significant) = aHa4ynmbIn Npn ypoBHE 3HAYNMOCTU S %.

Tabnwuua A7 — AHanma akcnepumeHTarnbHbIX 4aHHbIX (2) — BbluncneHne paclwumpeHHoOn HeonpeaeneHHOCTH

CopepxxaHue aHanuTa?)/nencTBUTeNbHOE 3HAYEHME c
Temnepartypa MEL:,mee’ S, % OU, %
Bce naHHbie CpenHee
10 °C 0,99 1,05 1,05 0,98 1,04 4 3,5 11
1,06 1,07 1,07 1,10
1,00 1,04 1,06 1,02
30 °C 1,00 0,95 0,90 0,97 0,97 -3 4.5 12
1,01 1,302 0,92 0,97
1,04 0,98 0,91 0,96
“npun ckopocTu Nornowenust = 34,6 Hr/(MAH™ " - MUH).
S — CTaHOapTHOE OTKINOHEHMUE.
OU (overall uncertainty) — paclwumpeHHas HeonpeaeneHHOCTb.
Tabnwuua A8 — Ananma akcnepumeHTanbHbIX AaHHbIX (3) — PeaynbTaTthl
dakTop Hu3knm ypoBeHb a Bbicoknn ypoBeHb A
0,85 1,05 0,95 1,15
Hu3kum ypoBeHb a 0,85 1,05 0,95 1,15
0,85 1,05 0,95 1,15
0,95 1,15 0,85 1,05
Boicokmn ypoBeHb A 0,95 1,15 0,85 1,05
0,95 1,15 0,85 1,05
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Tabnwuua A9 — AHanua akcnepuMmeHTanbHbIX gaHHbIX (3) — IncnepcnoHHbIN aHanma

y y y F-kputepuu
Cymma Hucno creneHen CpeaHuu F-kputepun §
NCTOYHUK UBMEHYNBOCTH . (NONYyYEeHHbIN B
KBAOpaToB cBoboObl KBagpar (BBIMUCNEHHbIN) MCTIBITAHIN)
MameHumBoOCTb hakTopa A 0 1 0 0 NS
ameH4YMBOCTb (pakTopa B 0 1 0 0 NS
BaanmoBnunsHue A x B 0,06 1 0,06 5 S
[lorpelwHoCTb 0,24 20 0,01
ObLwee 0,3 23

NS = He3Ha4YuMMbIV NMPU YPOBHE 3HAYUMOCTU S %.
S = 3HAYMMbIN NPU YPOBHE 3HAYNMOCTU S Y.

Tabnwua A10 — AHanma skcnepnmeHTarnbHbiX 4aHHbIX (3) — BbluncneHne paclumpeHHON HeONMpPeaeneHHOCTH

CooepxaHue aHanuta/AeucTBUTENBHOE 3HAYEHUE CreLLeH e
dakTop Iijﬂ | s, % OU, %
Bce naHHblie CpeaHee
0,85 0,85 1,05 1,05 0,95 -5 10 25
abwn AB 0,85 0,85 1,05 1,05 0,95 -5 10 25
0,85 0,85 1,05 1,05 0,95 -5 10 25
0,95 0,95 1,15 1,15 1,05 5 10 25
aB w Ab 0,95 0,95 1,15 1,15 1,05 5 10 25
0,95 0,95 1,15 1,15 1,05 5 10 25

S — CTaHOAapTHOE OTKNOHEHME.
OU — pacwmpeHHas HeonpeaeneHHoOCTb.
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[MpunoxeHve B
(cnpaBo4HOe€)

OcHoBHble nonoxeHusa guddy3moHHoro otéopa npob

B.1 NMpvHunnel gndprdpy3moHHoro otbopa npob

Maccy aHanuta, andpPyHANMPYIOLWENO HA COOTBETCTBYHOLWMNN COPOEHT 3a KOHKPETHBLIN NPOMEXKYTOK BPEMEHMU, BbIHYNC-
NAT No Popmyne, BbIBEAEHHOW HA OCHOBE NEPBOro 3akoHa aAnpaysnm Puka

AD(py —po )t (B.1)
l .

B noeane p, 370 MaccoBasi KOHLEHTPaLWs 3a4aHHOro aHanuTa B BO3ayxe 3a npegenamv Anay3moHHOro npobooT-
OOpHUKa, a p, paBHa HyMo (yCrnoBue ymeHbLlleHWs 40 Hyns). B 9ToM cnyvae napameTp, onpeaensembivi NpUpoaou Bellec-
tBa AD/l [cm. chopmyny (B.1)] 3aBucut TOonbKo OT KoadhdmumeHta andpdy3nm 3agaHHOro aHanuta U KOHCTPYKLUWUK
ncnonb3yemoro andPy3amoHHOro NpobooTOOPHKMKA.

OpHako Ha NpakTuke napameTpbl p,y, p, Ui, aTakke TemnepaTypa, BNaxHOCTb, ABMXEHNE BHELLHErO BO3ayXa U Npu-
CYTCTBUE OPYIrnNX cCOeaNHEHUN MOTYT BIUSATb HA CKOPOCTb ANPPY3IMOHHOIo NornoweHns. B yacTHoOCTH, ecnn ABMXeHne
BHELWWHEro BO3ayXa HeAoOCTaTOYHO MHTEHCUBHO, TO AN PY3MOHHOE NornoweHne B nNpobooTOOPHUKE MOXKET YMEHBLLUTD
MAaCCOBYI0 KOHUEHTPAaLUMWIO aHannTa BO BHELWWHEN cpeae U, TaKUM 00pasoM, YMEHBLUNTCHA IPagneHT MacCoOBON KOHLUEHTPAa-
LU 1 yBennuntcs apdektmBHoe 3HaveHne [ andddy3anoHHoro npobootdopHuka. [Noatomy HeobXxoanmo NPoBOANTL UCTIbI-
TaHWe No onpeaeneHnio BINUSHUS CKOPOCTU NOTOKA BO3A4yXa n opueHTauum npobooTbopHuka (cm. 7.6). Ecnu ncnonbayior
HenaeanbHbI COPBEHT, TO p, HE ByaAeT paBHO HyIO, Kpome cny4yas, korga t = 0, n npu 3ToM CKOPOCTb 0TOOpa NPob TakxKe
yMeHbLKNTCH (cMm. B.3). OTcioga cneayeTt HeobXxoaumMoCTb UCMbITAHUA NO onpeaeneHuto obpartHon gandpdpysnm (cm. 7.2).

s npobooToopHuKoB TMNa B1u B2 ahdhekTMBHOCTL Aecopbumm sBnsie TCA AO0NONHUTENBbHbIM (DaKTOPOM, KOTOPbIW
MOXET MOBIMUATL HA X NPUTOAHOCTD.

Ocobbiv BUA 3aBUCMMOCTU CKOPOCTU AU XY3MOHHOIO MNOIMOLLEHUA OT MacCOBOW KOHUEHTpaLKK p, MOXKET Habno-
aarteca ananpobooTbopHMKoB TUNA B, ecnu Ha npouecc and oy3nm BNUsieT KWHETUKA PeakUum mexay AaHHbIM aHanMTomM u
NPUMEHSEMbBIM PEAreHTOM, a TakXKe COpOLUMA HE BCTYNAIOLWErNo B peakumnio aHanmta nnm nobovHblie peakumn,

m =

B.2 PaamepHocCTb ckopocTn AnPPy3InOHHOIo NnornoLeHus

[ns 3agaHHON MacCOBOW KOHUEHTPAaLUWUN, BbIPaXXeHHOW B MUNNUITpamMmmMax Ha Kybnyecknm MeTp rasa nnm napa, CKo-
POCTb AN P YINOHHOTO NOrNOWEHNA BbIMUCTIAOT NO hopmyne

g = (B.2)
p-t

[TpyumevyaHNH

1 EAVHMUBI CKOPOCTU NMOrNoOLWeEHNA Kybnveckme CaHTUMETPbI B MUHYTY SABMSAOTCH NPOU3BOAHBIMW €ANHULUAMUN OT
HaHOrPaMMOB Ha MUNITUTPaAMM Ha KyBUYECKUI METP B MUHYTY, HI-(Mr - M=)~ 1. MuH~1 n He oTpaxaioT peanbHbIi 06bEMHbIN
pacxog Bo3gyxa.

2 Hanpaktuke ckopoctb ANPDy3nOHHOIO NMOrmoLweHNs MPUHATO BbIpaXaTb B HI/(MINH™ ' - MUH). TN eanHULbI yO00-
Hbl C NPaAKTUYECKOW TOYKM 3PEHUS, NOCKONBbKY BONbWMHCTBO cneymanuctoB, paboTtatowmx B 0b6nactv rmrmeHsl tpyaa,
BbIPaKaloT COAEpKaHne rasoB U NapoB B eAMHULLAxX 06 bEMHON 40NN, B MUNIMOHHBIX Aonax (MnH™1). CKopocTh NOrnoLLe-
HUS, BbIPaXXEHHAS B 3TUX € ANHULAX, TAKXKe OTHOCUTENIBHO HE3aBUCMMA OT TEMNEPATYPLI M AaBNEHUSA. Takmum 0bpasom, Ans
3a4aHHON 0O BEMHOW A0NN ra3a unu napa ckopocTtb oTbopa Npobbl BbIMUCNAOT Mo popmyne

yr=m (B.3)

¢t
3 WpeanbHas ckopocTb ANPPYINOHHOIO NOrmMoLWEeHNA U CKOPOCTb ANMPPYINOHHOTO MOrnoweHus, NCrnosibayemas
Ha NPaKTUKe, CBSA3aHbl COOTHOLLEHUNEM

1

M 293 P (B.4)
240 T 101

B.3 CmeweHne, o0ycnoBneHHoe BbLIDOPOM HenpgeanbHOro copoeHTa

U’ =U

JKCNnyataynoHHas XapaktepucTuka anpdy3noHHoOro npodbooTbopHMKA 3aBUCUT B 3HAYUTENBHOW CTEMEHU OT
BbIDOpa M nCnonb3oBaHud copbeHTa nnu ynasnmBatoLLeEn cpeabl, KOTOPbIE UMEIOT BbICOKYHO COPOLMOHHYIO eMKOCTb. Mac-
COBast KOHLUEHTpaLUus yNoBNeHHOro CoOeMHEHNA Y MOBEPXHOCTU COPOEHTa p, (onpeaenstowascs BENMYMHON ero aasrne-
HMA napa Hag copbeHTom) byaeT manon No CPaABHEHUIO C €0 MAacCOBOM KOHUEHTPALUMEN B OKPYXAaloWEM BO3ayxe, a
Habnogaemasi CKOpoCTb NornoweHns byaet 6rnmaka K CBoOeMy naearnbHOMY 3HAYEHUIO B PABHOBECHOM COCTOSIHUN, KOTO-
poe MOXET BbITb BbIMUCIIEHO HA OCHOBE JaHHbIX O KOHCTPYKLUMK NPoBooTOOpHMKA 1 KoshduumnenTa andhdpyanm aHanmTa B
BO34yXe.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

UcnbiTaHuAa B ycnoBusiXx npuMmeHeHUs — lNapHble cpaBHeHUA

C.1 BBeaeHwe

Haxe ecnu anddy3noHHOE NOornouweHmne onpeaeneHo n nioboe BNUsiHME OKpyXatowmx PakTopoB NPOBEPEHO Mpu
nabopaTtopHbIX UCMbITAHUAX, HO B pabo4en 30He MOryT CyWEeCTBOBATb HEKOTOPbIE (PAKTOPbI, KOTOPbIE ByAYT BNUATb HA
xapaktepuctnkn anddyanoHHoro npobooTdbopHmka. Takmmun daktopamm Moryt 6biTb NMMbBO BbICTPO M3MEHSOWEECS
cogepxanne aHanuta, Nnbo HenpegBUAEHHbIE NOMEXU, NMOBO NPUCYTCTBME aHanNnUTa B BUAE B3BELUEHHbLIX YaCTUL, UNK
COpPOMPOBAHHOIO Ha B3BELWEHHbIX YacTuuax. [Mo3ToMy ncnbiTaHUS cneayeT NPoOBOAUTL B YCIOBUSIX, TUNWUYHLIX A5 Npea-
nonaraemoro npuMmeHeHns anpdy3amoHHoOro NpobooTOOPHMKA, YTODLI MOXHO BbINO ODHAPYXUTL NMIOBYIO0 CUCTEMATUYEC-
KYIO Pa3HOCTb MeXay pesynbTatamu, NMony4YeHHbIMMU C MOMOLWbIO UCNbITYEMOro andpPpys3anoHHoro npobooTOOpHMKA W
HE3aBUCUMbIM METO0M.

[TpumeyaHune—B agaHHOM KOHTEKCTE HU AN PY3NOHHBIN NPODBOOTOOPHUK, HN HE3ABUCUMbIN METOL HE MNO3BO-
NSAOT NONYYUTb «KUCTUHHBIW PE3ynbraTty», NOCKONbKY OHM 06a 0bnagatoT NorpewHoCcTbo. [No3ToOMY PasHOCTb NHAMBUAYATb-
HbIX PE3yNbTaToB B Nape HegonycTuMo paccMaTpmMBaTh Kak CMELLEHNE.,

C.2 TpeboBaHue

C.2.1 lNMpoBepkKka napHbLIX BbIOOPOK MO {-KpUTEPUIO
CpeaHee 3HaveHune (log x — log y) He AOTIKHO 3HAYNTENBHO OTNIMYATBLCH OT HYNA. B NPOTUBHOM Clny4ae OHO OTpaXa-

€T CUCTEMATUYECKYIO PA3HOCTb MEXAY pe3yibTaTaMn U3MEPEHUN, MONTYHEHHBIMU C MOMOLLBIO UCMbITYEMOTO ANPPY3NOH-
HOro NPobooTHOPHUKA, U pesynbTartamMu, NONMYYEHHBIMU HE3ABUCUMbIM METOAOM, MPUYEM, AN 3TOW PA3HOCTU OONKHO
ObiTb HANAEHO OO BACHEHME.

C.2.2 PerpeCCNOHHbIM aHANwn3
95 %-Hble YPOBHWN JOBEPUTENBHON BEPOATHOCTU ANsi 3HavYeHnm an b (cm. C.4.2.2) AOMXKHbI OXBaTbIBaTb HOJb N €4W-

HULY COOTBETCTBEHHO. B NPOTUBHOM Cny4ae OTKIMOHEHNE OTPa)XKaeT CUCTEMATUYECKYIO PA3HOCTb MEXAY pe3yNbTaTaMm
N3MEPEHUN, MONTYHEHHBIMU C MOMOLWbIO UCNbITYEMOro AN Hy3NOHHOIO NPOO0OTOOPHMKA M pedynbTaTamMu, NONTYYEHHbIMW
HE3aBUCUMbIM METOAOM, A KOTOPOW AOMXHO ObITb HANAEHO OO bSACHEHME.

[TpumeyaHun e—BbonblKMHCTBE NporpamMmm pac4HeToB AN IMHENHOIO PErpecCUoOHHOro aHanmaa NPUHATO, YTO
X HE UMEET MOrpeLLHOCTIN, B pe3yrnbraTe Yero 3HavyeHne b okasbiBaeTCH HECKOMNbKO 3aHUXKEHO. KO3MMUUMEHT KOppensaunm r
B JAHHOM KOHTEKCTE UMEET TOINbKO KA4YeCTBEHHOE 3HAYEHME.

C.3 MaTtepuanbi
Cm.06.1n6.2.
C.4 MetoawvncnbiTaHWN

C.4.1 Metoavka
B nogxoasuwem mecte unm mectax npoBeaeHUs UCNbITAHUW BbiIOMpatoT paboTHUKOB, NOTEHUMaNbHO NOABEPXEHHbIX

BO3JENCTBUIO UCKOMOIO aHannTa, YTobbl OXBATUTb KAK MOXXHO Bonee WWMpoKUn Anana3oH 3Ha4YEHUN COaepKaHust, NPy 3TOM
npegHamMmepeHHo He noaBepraoT paboTHMKOB BO3AENCTBUIO aHaANMUTa Npu cogepxaHmnmn, bnmakom K npegenbHo 4onyCTUMO-
MY 3Ha4YeHuto. [na Kaxaoro BeIbpaHHoro pabotHnka ncnonb3yoT oguH andddy3moHHbIN NPoBooTOOPHUK M 0gWH NPOBOOT-
DOPHUK ANS U3MEPEHUN HE3ABUCUMBIM METOAOM (CM. 6.3; NCNONb3yEMbIM NPeANOYTUTENBHO ANS NMPOBEPKU MACCOBOW
KOHUEHTpauMn aHanuTta B rpagynpoBoOYHON ra3oBon cmecu B 6.4, npu yCrnoBUKW, 4YTO OH NMoaxoauT 4ns uHaQMBuayanbHOro
oTbopa npob), pazmelasi ux B 30HE AblXaHUA KaK MOXHO Bnuxe gpyr K gpyry tak, 4tobbl oTOOP BO3gyxa Nponcxoaun B
OAHOW 1 TOW Xe cpeae. [Ins 4aHHOro ucnbliTaHUS HEOBXO0ANMO, NO KpanHen mepe, 20 nap pesynetatoB. OnpeaensitoT macey
aHanurta, ocaxXaeHHoro B Npob6ooTOOPHUKE M BbIMUCTISIOT KAXKYLLEECH SKCNO3ULNOHHOE CoaepXaHne ansa Kaxaoro npobo-
oTbopHuka. nsa andddy3noHHbIX NPOBOOTOOPHMKOB NPU BbIYUCTTEHUSX NCNONBb3YIOT POPMYIbl, NPUBEAEHHLIE B 7.5.
C.4.2 Bbruucnenun

C.4.2.1 Obwme nonoxeHus
CpaBHUBAIOT KaXyLLeecs 3KCNO3NLNOHHOE coaepXXaHne, NonyyeHHoe ¢ nomouwbio gndhdy3noHHOTo NpobooTbop-

HUKa, C coaepXaHnem, NONMyYeHHbIM HE3ABUCUMbIM MeTOAOM. NS onpeaeneHuns niobon cnctemaTtnveCckom PasHOCTU MEX-
ay AByms Habopamu pesynbTaTtoB MOryT ObiTb MCMNONb30BaHbl N0bObIE NogxoasiWmMe cTaTUCTUYeckne Kputepun. [1ea
BO3MOXHbIX KpuTepus npuBeaeHol B C.4.2.21n C.4.2.3.

C.4.2.2 t-KpuTepwnwn O5ns nNapHov BbIOOPKW
CocTaensoT Tabnuuy ¢ ykazaHnem Homepa napbl pe3ynbTtatoB (1) M ABYyX oUueHOK, X(i)n y(i), 3KCNO3nLNOHHOIo coaep-

XaHus. B bonbluMHCTBE criyvyaeB, BCTPEYaloLWMXCs Ha NPaKkTuKe, pacnpegeneHue ans x u y byget norapndomMmyeCckm Hop-
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MarbHbIM, NO3TOMY AobaBnsalT B Tabnuyy rpadul ans log x(i) un log y(i). lobaenstot nocnegHioto rpady anst pasnoctu [log
x(1) — log y(i)]. NMonaras, 4uto pacnpegenenne aHaveHnn pasnoctu [log x(i) — log y(i)] HopmanbHO, BbIMUCNAIOT cpegHee n
CTaHOapPTHOE OTKIOHEHWE U NPOBEPSIOT, 3HAYNTENBHO NN CpeaHee OTNINYAETCH OT HYISA C NCMONBb30OBAHUEM [-KPUTEPUS U
95 %-HbIM YPOBHEM OOBEPUTENBHON BEPOATHOCTW.

C.4.2.3 JlnHeVHbIN perpecCNOHHbLIN aHANU3
[Tonaras, 4To Mexay X N y CyLLeCcTBYeT IMHENHAS 3aBUCUMOCTb, B3aUMOCBA3b MeEXAY ABYMA MeTogamm otbopa npob

MOXeT BbITb MccnegoBaHa ¢ NPUMEHEHNEM NTIMHEWNHOIO PErPecCUOHHOro aHanunaa. na atoro yaobHoO ncnonb3oBaTh KOM-
NbIOTEPHYIO NporpamMmmy, 1, Takke kak u B C.4.2.2, norapudpmbl 3Ha4YEHUN AN HOpManu3auum ctTaHgapTHOrO OTKIMOHEHUS
N3MEPEHNN, cAeNaHHbIX MPU PasNINYHbIX 3HAYEHUAX CoaepXXaHusa aHanuTa. B pesynbTtarte NMMHENHOIo PErpecCcuoHHOro
aHanusa obbIYHO nNony4atoT 3HaveHns an b ans popmynbl

log y =a + b log x,
a TaKKe cTaHgapTHbIE NOrPeLHOCTU AN a n b N KO3PPULUNEHT KOppensaUunn r.

21



OCT P EH 838—2010

[MpnnoxeHnwe D
(cnpaBo4HoOe€)

UcnbiTaHMA B ycnoBuUaxX npuMeHeHUA — MHoXecTBeHHble cpaBHeHUA

D.1 BeBegeHwne

[axe ecnu B xoae NpoBeaeHUS UCMNbITaHUK B TabopaTopumn CKOpPocTb AN PY3MOHHOIo NOrnouLeHns onpeaenexa, a
nodoe BnusHmne hakTopoB OKPYXKalowWen cpebl NPOBEPEHO, MOTyT ObITb BbISIBNEHbI HEKOTOPbLIE PaKTOPbI, XapaKTepPHbIE
ans pabodven 30Hbl, KOTOpPble ByayT BNUATb HA XapakTepucTnkn anddpy3amoHHoro npobootbopHuka. Takmmm haktopamu
MOTYT BbITb NTMBO0 BBICTPO U3MEHAIOLLEECH COAEPXKaHME aHanuTa, NMbo HenpeaBUAEHHbIE MOMEXHU, MO0 NPUCYTCTBUE aHa-
NUTa B BUe B3BELLEHHbIX YaCcTUL, N1 cCOpoMpOBaHHOIO HA B3BELWEHHbIX YacTuuax. [1o3ToMy ucnbiTaHns NPOBOAST B YCIO-
BUSIX, TUMUYHbBIX NS NpeanonaraemMmoro npuMmeHeHns audPy3anoHHoro npobooTdopHUKa, YTobbl MOXHO DbINO oNpeaennTb
NPeLUn3noOHHOCTb NOBTOPHbLIX pe3ynbTaToB 0TOopa npob ncnbityemslM Npo6o0o0TOOPHUKOM U HE3ABUCUMbBIM METOAOM MPU
TEeX Xe yCrnoBusX.

D.2 TpeboBaHue

[TpeunanoHHocTb AN Py3noHHOIro NpodooTOOPHUKA B yecnoBusiX npumeHeHus (cm. D.4.2.1) He gonxkHa 3HaunTenb-
HO NPEBbLILWATL NPEUU3NOHHOCTL, ONPeAENEeHHYIo B NabopaTopHbiX yenoBusix (cum. 7.13). NpuHnmas peneHmne 0 Tom, ABNsi-
eTCS NN NPEUN3NOHHOCTb B YCITOBUAX MPUMEHEHNA NPUEMITEMON, HEODBXOAMMO YYNTBIBATb 3HAYEHUE MPELMN3NOHHOCTH,
onpeageneHHoe ans npobooTOOPHUKOB HE3AaBUCUMOIro metoaa (cm. D.4.2.2).

D.3 MaTtepwnannbi

Cm.6.1nb.2.
D.4 MeTtoavncnbiTaHNW

D.4.1 Metoauka

B nogxoasiwem mecte nnm mecrax npoBeaeHnst NCrnblTaHUM BbIDMPAKOT 30HbI, rAe cogepXaHue aHanuta B BO3ayxe
BEPOATHO BMM3KO K TUMUYHBIM HU3KUM, CPeHUM U BBICOKUM 3HAYEHUAM, Habnogatowmmcs Npu NPpakTMHeCcKoOM NCNONb30-
BaHUW gndpPy3noHHOro NpobooTOopHMKA. B KaxXaom 30HE 3KCMOHUPYIOT, NO KPpanHen mepe, WecTb ANPPY3NOHHLIX NPOHo-
OTOOPHUKOB U LLECTL NPOBOOTOOPHUKOB HE3ABUCUMOIo MeToaa (CM. 6.3; NCNonb3yemMbiM NPEeANOYTUTENBHO 4151 NPOBEPKU
MaCCOBOW KOHLUEHTpaUUmM aHanuTta B rpagaynpoBoOYHON ra3oBon cMmecu B 6.4 ), paaMeLasi ux Takum odpasom, 4Tobbl oTHop
BO34yXa Nponcxoaus B 0O4HOW N TOU Xe cpeae, HACKOSbKO 3TO NPakTUYeCKn BbIMONTHUMO.

[TpunmeyaHun e — Bbicokne 3HaveHus1 coaepXaHust ananuTa npegHasHadeHs! Ans NCnbiTaHnsa NpobooTOOPHMKA
B YCIOBUSX, KOrga MoryT ObiTb NPEBbIWEHL! NPeaernbHO 40NyCTUMbIE 3HaYeHUs. YTobbl NOTEHUMANBHO HE NogBepraTh pa-
DOTHMKOB BO3AENCTBUIO aHanMTa Npu ero BbICOKOM COAEPXaHUN B BO3AyXe, PEKOMEHAYETCH NPOBOANTL UCTIbITAHNSA B CTa-
TUYECKOM NONoOXeHun, n B Nobom crnyvae HeuenecoodbpasHo paszmewatb 12 npobooTbopHMKOB HA 0 AHOM paboTHUKe. YUTo-
Obl 0becneunTb COOTBETCTBYIOLWLES ABUMXEHNE BO3AyXa (CM. 7.6) MOXET noTpeboBartbCsl 3KCNO3numm NpodbooTOOPHUKOB B
NONy3aKPbITON EMKOCTU C HEBONBLLIMM BEHTUNATOPOM.

OnpeaenstoT Maccy aHanuTa, 0CaXX4eHHOro B Npobo0TOOPHUKE, U BBIYNCTIAIOT KAXYLLEECH SKCNO3NLNOHHOE coaep-
XaHue ans kaxxgoro npobootbopHuka. Ans anhPpy3anoHHbIX NPpob6ooTOOPHUKOB NPU BbIMUCNEHUSAX UCNOSb3YIOT DOPMYNbI,
npuBeaeHHbIEB 7.5

D.4.2 Bbiuncnenun

D.4.2.1 BbluncneHve npeun3anoHHOCTHN B YCINOBUAX NpUMeHeHna andhpy3moHHOro npobooTdoopHuMKa

BeiumncnsaioTt cpegHee n koaddunumenT Bapmnaymm ans Habopos n3 wectn (nnm bonee) NOBTOPHbLIX Pe3ynbTaToB,
NONTyYEHHbIX C NCMONb30BaHNEM NPOB6oOTOOPHUKOB. C ncnonb3oBaHnem F-kputepus onpeaensioT, UMEKOTCH NN 3HAYN-
Mbl€ OTINYNS MEXAY ANCNEPCUSAMM B KXXAOM Habope. Ecnun oTnnymnm HeT, TO cpefiHee CTaHAapTHOE OTKITOHEHNE Pe3yrb-
TaToB, NONYYEHHbIX HA ANPDYINOHHOM NPOBOOTOOPHUKE, MOXET ObITh BbIMUCIIEHO KaK KBaAPaTHLIN KOPEHb U3 CYMMDb
KBaapaToB.

D.4.2.2 BbluncneHve npeyn3anoHHOCTU B YCNOBUAX NPUMEHEHNA He3aBUCUMOro metoaa

BeiumncnsaiwoTt cpegHee n koadhdunumeHT Bapmnaymm ans Habopos n3 wectn (Mnu bonee) NOBTOPHbLIX Pe3ynbTaTos,
NONYYEHHbIX C UCNONMb3oBaHUEM NPOHBOOTOOPHUKOB HE3ABMCUMOIo MeToaa. C ncnonb3oBaHnem F-kputepusa onpegensitoT,
NMEIOTCH NN 3HAYUMbIE OTNNYMSA MEXAY ANCNEPCUSIMU B KaXXAOM Habope. Ecnn oTnnumn HeT, TO cpeaHee cTaHaapTHOE
OTKINOHEHNE PEe3ynbTaToOB, MONYYEHHbIX C UCMONb30BAHNEM NPOBOOTOOPHMKOB HE3ABUCUMOIO METoAa, MOXET DblTb
BbIYMCIEHO KaK KBagpaTHbIN KOPEHb N3 CYMMbl KBAApPaToOB.

D.4.2.3 OnpepgeneHne cncteMaTun41eCKoun pa3HoOCTH

XOTH AaHHOE€ UCNbITaHNE n3HavarnbHO NpegHa3Ha4vYeHo gns BblYNCNeHns NPeUmn3noOHHOCTU B YCITOBUSX MPUMEHEHUS
cnocobom, ananormdHblv npueeaeHHomy B C.4.2, niobasi cuctematnyeckas pasHoCTb MeXAy pesynbrartamMmm, NoNny4eHHbI-
MU C UCnonb3oBaHnemM andpPy3anoHHOro npobooTOOPHUKA M HE3ABUCUMbBIM METOAOM, MOXET DbITb OnpeaeneHa nyTem Cry-
YaNHOIro 06 beAMHEHUSA B NAPbl HE3ABUCUMbIX PE3YNbTATOB B KAXXA0M Habope. B kavecTBe anbTepHaTUBLI Bornee cTporou
CTaTUCTUYECKON MNPOBEPKON SBMNAETCH CPABHEHME CpeAHUX 3HAYEHUU ANns HabopoB Pe3ynbTaToB, MONYYEHHbIX ABYMSA
MEeTOo4aMM AN KaXQoro ypoBHSA COAepKaHUA aHanmnTa c UCMonb30BaHNEM -KPUTEPUS, KOTOPOMY NMpeaLluecTByeT NoATBEp-
XaeHune ogHOPOOAHOCTU ANCNepPCnin ¢ NoMoLbio F-Kputepus.
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[MpunoxeHune E
(obsizaTenbHOE)

Bnvarwwue pakTopbl okpyXxawweun cpegbl — MHOroaktopHoe UcnbiTaHue

E.1 BBeaeHwe

B kKavecTBe anbTepHaTUBLI MHONBUAYANbHbLIM UCTMBITAHUAM NO NPOBEPKE BINUAHUA COAEPXKAHNA aHannTa B UCIbITa-
TENBbHOW KamMepe U BPEMEHN 3KCMO3ULUN HA XapakTepucTuku npobootbopHuka (cm. 7.7.1), a Takke AONONHUTENbHbIX
NCMbITAHUW NO ONPeaeNeHN0 BIIUAHUA TEMNEPATYPLI, BNAXHOCTU (CM. 7.8.1), CKOPOCTU NOTOKA BO34yXa, OPUEHTALWNN MPO-
booTOOpHMKA (CM. 7.6) N XpaHeHus (cMm. 7.9) MoxXeT BbITb NpoBeaeHO MHOroakTopHOE ucnbiTaHue. NoteHymanbHO ero
NPENMYLLLECTBO COCTOUT B TOM, YTO CE€ro NOMOLLLIO MOTyT BbITb MUAEHTUOULNPOBAHbI B3AUMMOBITUAHUSA MEXAY BENNYNHAMMN,
onpeaensowmuMm yCnoBUS SKCNO3nLUUK, KOTOPbIE MOTyT BbITh HE BbISIBINTEHbI B X046 O4HO-, ABYX U TPEXMAKTOPHbLIX UCTbITa-
HUW. KpOMeE TOro B NaH UCNbITAHUA MOTYT ObITb BKIMIOYEHbI APYrve napamMmeTpbl, TAKUe Kak BNUsIHUE MeLatoLmX BELLECTB.

E.2 MaTtepuanbi
Cm.6.1nb.2.
E.3 MetoauncnbiTaHuW

E.3.1 Metoauka
IKCNOHUPYIOT NPOo6ooTOOPHUKK (CM. 6.5) B cpeae rpagaynpoBOYHON ra3oBON CMECU C COAEPKAHNEM KOHTPOITBHOIO
aHanuTa nNnpu BPEMEHN SKCNO3NLNU U YCITOBUSX OKPYXaloWen cpeabl B COOTBETCTBUM C NMPUBEAEHHbBIMW:

- coaepKaHne: npnonmantensHo 0,1 LV, 2 LV;

- BpeMS: 30 MWH, 8 4 (HOMUHaNbHOE);

- OTHOCUTENbHAaNA BNAXXHOCTD: (20 £ 5) %, (80 £ 5) %;

- Temneparypa: (5+ 2)°C, (40 £ 2)°C;

- CKOPOCTb NOTOKAa BO34yXa: BbIlLlE MUHUMAlbHOW CKOPOCTU, YCTAHOBITEHHOWN B 7 .6;

- OpUeHTauns: napannenbHo/nepneHanKynsapHo HanpaeneHuo NOTOKa,
- XpaHeHue;: nocrne xpaHeHusl/6e3 XxpaHeHus.

[TpnmedaHune—Bwuageane NoNHbIM MHOTOAKTOPHbIN 3KCMEPUMEHT MPOBOAAT C YYETOM BCEX COMETAHUN hakK-
TOPOB BbICOKOIO N HU3KOro yposHen. OgHako BKIMIOYEHNE gpyrimx PakTopoB, KPOME MAaCcCOBOWU KOHUEHTpaUNn, BPEMEHW, OT-
HOCUTENbHOW BIMNAXHOCTU U TEMMNEpaTypbl, Heoba3aTenbHoO. LlenecoobpasHo yMEHbLWNTb YUCIIO UCTIBITAHUW U ANS NATU-
DAKTOPHOIo UCTbITAHUS pacCMaTPUBAaTL TOJNbKO 8 N3 32 BO3MOXHbIX COMETAHUUN NATU PAKTOPOB; ANSA WECTUPAKTOPHOITO —
TONbKO 16 N3 64 BO3MOXHbLIX coveTaHnN WecTn hakTopoB U Tak ganee. CTaTUCTUYECKUN aHanua No3BonseT onpeaenuTb
BNUSIHWE NAPaMETPOB YCITOBUN 3KCNO3NLNN HA XapaKTEPUCTUKN NPODOOTOOPHUKA, HO NOCKONbKY MNaH UCMNbITAHUN HE SIBNSI-
eTCH MOSIHbIM, O4HU B3aUMOBITUAHUA HEBO3MOXHO OTNNYNTL OT ApYrux. CyLWeCcTBYIOT TaKXe HEKOTOPbIE CMeLlaHHble 3d-
deKkTbl 6bornee BbICOKOro NopsiaKka, KoTopble OKa3biBaOT BNUSAHUE HA OCHOBHbIE, MPUBOASA K MHOXECTBEHHbIM B3aUMOBIINS-
HUSAM, HO MMM OObIMHO MOXHO npeHebpevb. B npunoxeHun F npuBeaeH paboumn npumep HEnomnHoro OakTopHOro
3KCNEPUMEHTA, COCTOSALWEro n3 16 LMKIOB.

E.3.2 BuiuncneHums

[1pn npoBegeHUN ANCNEPCUOHHOIO UNN YUCTTEHHOIO aHann3aa pes3ynbTaToB PAaKTOPHOro 3KCnepumMeHTa Ans Kaxao-
ro CoveTaHus napameTpoB YCINOBUI SKCNO3NLMK BbMUCIAIOT cogepXanne ananuta (Cvnm C') gns Kaxaoro n3 wectn (Mnu
bonee) andpPy3anoHHbIX NPoBOOTOOPHUKOB (CM. 7.5). KaxXgoe nony4veHHoe 3HavYeHne AeNAT Ha COOTBETCTBYOLLEE COAEP-
)KaHWEe KOHTPOSBbHOro aHanuTa B rpagympoBOYHON ra3oBOU CMECU (p U @) U BbINOMHSAOT AUCNEPCUOHHBIN aHaNu3 unu
YMCIEHHbIN aHanna npu BbINONTHEHUN HENOJTHOIO PAKTOPHOIO SKCNepuMeHTa Ans BoIABMNEHUS N0ObIX 3HAYNMbIX OCHOB-
HbIX BMTUMAHUW UNN B3ANMOBITUAHUN MO OTHOLEHUIO K U3BMEHAEMbIM (PaKkTopam. BINONHAIOT TAKOW XKe ANCNEPCUOHHBbIV aHa-
N3, Kak u Npu AByXhakTOPHOM 3KCNEPUMEHTE (CM. NPUNoXeHne A), HO NPU 3TOM €CTb BEPOSTHOCTb MNOSIBITEHNA OCHOBHbIX
BIIUSHUW, @ TaKXKe NOSIBNEHNA ABYX- N TPEXCTOPOHHUX B3aNMOBITUAHUWN.

Ecnu 3Haunmble PakTopb! HE BbISIBIEHBI, TO NOObLIE CUCTEMATUYECKNE NOTPELLHOCTN, OOYCNOBMEHHbIE 3TUMUN (PaK-
TOpamMun, He3Ha4YMMbI MO CPABHEHUIO CO CIyYanHbIMU NOTPELWHOCTAMMN, U MNPU BbIYUCIEHUN paclLMPEHHON HeonpeaeeH-
HOCTHK (CM. 7.13.1) cmeleHneM MOXHO NpeHebpeyb. Ecnu 3Haunmble PakTopb! BbISIBNEHLI, TO crneayoTt 7.13.2.

[TpumeyaHwne—Illpumep YNCrnoBoOro aHannaa pe3ynbrartoB YacTUYHOIO PaKTOPHOIO IKCNeEPUMEHTa NpuBeaeH
B NpunoxeHumu F.
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MpunnoxeHnwne F
(obsizaTenbHOE)

YncneHHbIN aHanNu3 pe3ynbTaToB YacTUYHOIo (PakKTOPHOro 3KCNepuMeHTa

F.1 Obwume nonoxeHwns

B hakToOpHOM 3KCnepnmeHTe, cocToswem U3 16 onbITOB, UCMbITbIBAIOT WeCTb hakTopoB OAHOBPEMEHHO NYTEM
NCMbITAHUS KaXXO0ro doakrtopa npuv npegenbHbiX 3Ha4YeHUAX gnanasoHa ero nameHeHus. ['pnmep, oCHOBaHHbLIN HA Pe3yIib-
Tartax ucnbliTaHnsa gndgysnoHHoro npobootTbopHuka Ans SO, npueeaeH B Tabnuue F.1. 3Ha4yeHnsa ncnbiTyembix hakTo-
poB nomMewatoT B rpadax X. [Ans kaxxgoro ncnelTaHnsa 3Hak nntoc (+) B rpade X o3HavaeT 3Ha4YeHNE BbICOKOIo YPOBHS AN
3TOro hakropa, a 3Hak MUHYC (—) — 3HAYEHMNE HU3KOTO YPOBHS. Pe3ynbTaThl, NOMYyYE€HHbIE B KAXXA0M UCMbITAHUN, HOPMa-
NU3YIOT MO OTHOLIEHUIO K ONOPHOMY 3HAYEHUIO CoAepXaHnAa aHanuta. 3HaveHus B rpadax E nnu rpagax BnmaHmnm ncnorb-
3YIOT AN OLUEHKN 3KCNEpPUMEHTanbHOW NOMPELHOCTU, BbIYNCITEHNA MUHUMANBHOIO 3HAYMMOrO BIUSAHUA U OLUEHOK ABYX
NI TPEXPAKTOPHbLIX B3ANMOBITUSHUMN.

F.2 BbluncneHve BNNAHUN paKToOpOB

[na BbvmcneHns BNmnaHUM akTopOoB BbIMONHAOT Crie4yloLee:

a) lNomewarT HopMann3oBaHHOE 3HAYeHWe, COOTBETCTBYIOLWLEE CPEeAHEMY OTKIUKY NO KaXAOMYy UMKNY, B rpady
«Peaynbtar» (pesynbrat agns umkna Ne 1— 49, ansa umkna Ne 2—91u . a.).

b) o kaxgown rpahe CyMMUPYIOT 3HAYEHUS PE3YINbTAaTOB, KOTOPbIM COOTBETCTBYIOT LMKITbl CO 3HAKOM NITHOC B 3TOW
rpage, n 3anucbiBatoT cymmy B cTpoke «Cymma+y». Hanpumep, «Cymma+» ansa rpadsl X, byaet pasHo 641.

c) CyMMMPYIOT BCE pe3ynbTaTbl, KOTOPbIM COOTBETCTBYET 3HAK MMHYC U CYMMY 3anncbIBatOT B CTPOKE « CyMmma—y».
Hanpumep, « Cymma—y ansa X, paBHO MUHYC 7 32.

d) CknagbiBaloT abcontoTHble 3HaveHnss «Cymma+» n «Cymma—» 1 3anucbiBaloT ux B cTpoke «Obuwasa cymma.
ITOT 3Tan ABNSAETCS NPOBEPKON, MNOCKOIBbKY YMCIO A0MKHO ObITh 0ANMHAKOBLIM A1151 BCeX rpad, B 4aHHOM cny4ae 1373.

e) BbeuuTatoT abcontoTtHoe 3HaveHne «Cymma—y» 3 3HaveHus «Cymma+» 1 3anucbiBatoT MoNy4eHHOE YMCIO B
CTpoke «Pa3HOoCTb». B gaHHOM npumepe pasHoCTb Ansi X, COCTaBnsieT MUHYC 91.

fy JensaTpasHoCTb HA 8, TO €CTb HA YMCIO 3HAKOB MNIC B KaXgou rpade, n 3anucbiBatoT pe3ynbTaT AeNEHNs B CTPO-
Ky «BnusHue». B paHHoM cny4vae BnusiHne ans X, coctaensier —11,4.

Onsrpad, koTopbim BbInK Npunucadsl hakTopbl (rpadbl X), 3TOUYMCNO OTpaxaeT BrnusiHne paktopa. Ansrpady, KoTo-
PbIM HE BbINM NpunucaHsl dakropsb! (rpadbl E), 3TO YMCNo ABNAETCA OLUEHKOW 3KCNEPUMEHTANBHON NOrPELLHOCTM.

F.3 3KcnepuMeHTanbHaA NorpeLllHocTb
DKCMEPUMEHTAIbHYIO MOMPELWHOCTb BbIYMUCIAIOT NO popmyrne

I 165 F.1
S = ;(E12+...+E92) . (F-1)

e

Ins npumepa, npuBeaeHHoro B T1abnuue F.1, aKCnepuMeHTanbHYH MOrpPelHoOCTb BbIMUCHSAT CneayioLwmm
obpa3om:

s = %(5,62 +134% +81° +54° +164% +2,1° +29° + 81° + 116°)*° | =9/4.

F.4 UcnbiTaHWe No npoBepKe 3HAYMMOCTH

MuHnmanbHOe 3Ha4YnMmoe BnusiHne (mse) sbivuncnstoT no dopmyne (F.2). Ecnn abcontoTHoe 3HaveHne noboro gak-

TOopa bonble, YeM 3Ha4YeHUe mse, 3TOT PaKTOP UMEET 3HAUMMOE BITUSIHME HA XapPaKTEPUCTUKY ANPPY3NOHHOTro NnpobooT-
bopHuKa.

mse =ts_. (F.2)

B aaHHoMm npumepe, f = 2,26, cTaTUCTUYECKUM NoKa3aTenb A4Nns AeBATU cTeneHen csoboabl (YMCno rpad, KOTOpPbIM
He O bINTU NpUNUcaHbl PaKToPbI) NPU YPOBHE AOBEPUTENBHON BEPOATHOCTU 95 %. JTiobow chakTop, abCconioTHOE 3HAYEHNE NO
KOTOPOMY NPEBbLILLAET 3HAYEHUE MSe, pacCMaTPUBAIOT Kak 3HauvnMbIn. [nsa npumepa, npueeaeHHoro B Tabnuue F.1, mse
BbIYNCNAKOT CNeayiowmm obpasom:

mse = 2,26 - 9,4 = 21,2.

B aaHHOM Npumepe BnusiHne no rpage X, paBHo MUHYC 38,6. AbContoTHOE 3Ha4eHue X, 6onbluie MUHUMaIbHOIO
3Ha4veHus 21,2; noatomy pakTop, npunucaHHbin rpade X,, okadblBaeT 3HAa4YNMOE BNUAHUE Ha XapaKTePUCTUKN Oy 3u-
OHHOro NPoBoOTOOPHUKA, N 3TO BNUSAHUE OTPULATENBHOE.

24



OCT P EH 838—2010

F.5 OueHKn B3aMnMOBIINAHWH

BevuncneHHble gnsrpad £, galoT BO3MOXHOCTb OLLEHUTL ABYX- N TPEXMPaKTOPHbIE B3anMOBNUAHUA. Huxxe npmneBeae-
Hbl B3ANMOBITMAHUA (PAKTOPOB, COOTBETCTBYIOLLME KaxXgoun rpagoe E.

E. =X X5X5

E, = X X5X,

E, = X X5 nnmn Xc X,

E, = X Xyunn X, X,

Er = X X, nnn X, X,

Ep = X Xznnn X, X,

E, = XX, nnn X, X

Eg = Xo Xyunnm X, Xc

Eq = XoX 4 nnn Xo X

B AaHHOM npumMepe HM 04HO 13 BNIMAHWUN B rpadax £ He ABNANoCck 3HavyumbiM. OgHaKo nocne ynopsagovmBaHus 3Ha-
4YeHWI B CTpoke «Brinaxnme» (no abcontoTHoMy 3Ha4€HUIo) BTOPbIM OKasbiBaeTcs 16,4, cooTBeTCTBYOWEE E-. E- OTpaxaet
B3aMMOBIUAHNE MEXAY MaccoBOW KOHUEeHTpauunen (X,) n BpemeHem (X,) nnu mexay mellamlmmm selectsamu (X) u
opueHTauunen gudy3noHHoro npobootTbopHuka (Xy). E,, umerolee TpeTbe abCoNnioTHOE MakcumarbHoe 3HadeHune 13,4,
oTpa)aeT TPEXMaKkTOpHOE B3aUMOBINNSAHNE MEXAY MACCOBOW KOHLUEeHTpauunen (X, ), OTHOCUTENbHOW BNa)HOCTbIo (X,) U
BpemMeHeM (X,).

Tabnunua F.1—lNpumep 4yacTUYHOro akTopHOro 3KCNEPUMEHTA, COCTOSALWEro n3 16 unknoB. Pe3ynbraTtbl, NonyveH-
Hble C UCnonb3oBaHnem andpdy3noHHoOro NnpobooTdopHUKa anst onpegenexdmnsa SO,

X X | Xy | X | X | X | E\ | E, | By E | E | Eg | E | E | E "¢V
1 — — — + + + — + + + — — — + — 49
2 + — — — — + + + — — — — + + + 01
3 — + — — + — + + — + + — + — — 110
4 + + — + — — — + + — + — — — + o4
5 — — + + — — + + + — — + + — — 54
8 + _ + _ + — — + — + — + — — + 108
7 _ + + _ _ + _ + _ — + + — + — 103
8 + + + + + + + + + + + + + + + 56
0 + + + — — — + — + + — — — + — 68
10 — + + + + — — — — — — — + + + 82
11 + — + + — + _ _ _ + N _ + B B 2g
12 — — + — + + + — + — + — — + 136
13 + + — — + + — — + — — + + — — 100
14 — + — + — + + — — + — + — — + 7
15 + — — + + — + — — — + + — + — 78
16 — — — — — — — — + + + + + + + 137

Cyn_x:_ma 641 | 654 | 683 | 532 | 717 | 684 | 664 | 633 | 654 | 665 | 752 | 695 | 698 | 654 | 733

Cynima —732 | =719 | =690 | -841 | -656 | =689 |—709 | —740 | -719 | —-708 | 621 | 678 | 6/5 | =719 | —-640

%?mf: 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373 | 1373

:;ii; -91 | =65 | -7 | =309 | ©1 -5 | 45| 107 | -65 | 43 | 131 17 23 | =65 | 93

B::'j' ~11,4|-81|-0,9 |-386| 7,6 |06 -56 —134 -81|-54 164 | 21 | 29 | -81 116
mse = 21,2.
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Mpunoxenwne A
(cnpaBo4HoOe€)

CBefeHMA 0 COOTBETCTBUMU CCbINMOYHBLIX MeXAYHapPOAHbIX CTaAHOAapPTOB
CCbINTOYHbLIM HalUuoHanbHbIM cTaHgapTaM Poccunckou ®epgepauumm

Tabnwnua OA.1

OBo3HavYeHne CCbINOYHOro OBo3HavYeHne n HauMeHoOBaHNe COOTBETCTBYIOLLETO
CteneHb COOTBETCTBUA
MEeXAYHApPOOHOro craHgapTra HALUMOHANBLHOrO cTaHaapTa
EH 482 — *

* COOTBETCTBYIOLWMN HAUMOHAlNBbHbIN CcTaHAapT oTcyTCcTBYET. 1o ero yrBepxgeHus pekoMmeHgyeTcs NCrnonb3oBaTh
NnepeBo Ha PYCCKUN A3bIK 4AHHOIro MeXayHapoaHoro craHgapra. [lepesog gaHHOro mMexayHapogHoro ctaHgapra Ha-
xoautca B PegepanbHOM MHPOPMALMOHHOM POHAE TEXHUYECKUX PENMamMeHTOB U CTAHOAPTOB.
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