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BeBegeHune

HopmaTtuBel o oT6opy Npob pasnuuHbIX pakLuii HacTul, B Bo3ayxe paboyelt 30HbI A5 OLEeHKN UX Bo3aen-
CTBMS Ha 300poBbe ntofelt yctaHoBneHsbl B EH 481. HopMaTuBbl ycTaHOBNEHbI 45151 BObIXaeMOW, TopakarbHON 1
pecnupabenbHo aspo30nbHbIX dpakuuid. 3T HOpMaTUBLI NPeACcTaBNSAT COOOM YCIOBHbIE XapakTepuUcTUKn Anst
Npo6ooTH6OPHUKOB aspo3onel, BoldatoLue naeansHy adekTUBHOCTL 0T6opa Npob Kak chyHKLMIO aspoanHamu-
YecKoro AvamMeTpa 4YacTuLl.

B 6onbLiMHCTBE cnyyaes achdeKTMBHOCTL 0THopa NPob pearnkHbIX NPo6ooT6opHUKOB ByaeT oTnnyaTeed OT
naeansHol 1, criegoBaTefibHO, Macca cobpaHHbIX YacTuL, aapo3ons ByaeT oTMYaTees OT Maccehl, KOTopasi Mor-
na 6bl 6bITb cobpaHa ¢ NOMOLLLIO aeansHoro NpobooTéopHUKa. Kpome Toro Ha paboTy peanbHbIX Tpo6ooT6opHK-
KOB BNUSAOT MHOrMe pakTophbl, Takne, Harnpumep, Kak CKopocTb BETpa, 3aBUCSLLAs OT OKPY>KatoLLMX BHELLHNX
YCIOBWIA, B KOTOPbIX UCMONb3yeTcs MpobooTEOPHUK.

Vi
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HAUWOHANbHBIA CTAHAOAPT POCCUUCKON ®OEAEPALUMN

BO3AYX PABOYEN 30HbI

OueHka xapaKkTepucTUK NPpUGopoB Ansi onpeaeneHus coaepkaHus
TBepAbIX YacTny,

Workplace atmospheres. Assessment of performance of instruments for measurement
of airborne particle concentrations

Darta BBegeHna — 2011 — 12— 01

1 O6bnactb NnpUMeHeHus

Hactoswwii ctaHgapT ycTaHaBnvMBaeT MeToAbl UCTbITaHUA NpUBopoB Anst oTéopa npob asposonen B 3agaH-
HbIX TabopaTopHbIX YCNOBUSX U TpeBOoBaHUS K XapakTepucTUKam, SIBSISIIOLLIMMCS crieLMpuyeckumm ans aTmx npu-
6opoB.. 3T TpeboBaHWA, B TOM UMCIEe COOTBETCTBUE HOpMaTUBaM, YCTaHOBNEeHHbIM B EH 481, npyMeHsIloT Tonbko
k 0T6opy Npo6 aspo3oneil, HO He K aHanu3y oTobpaHHLIX YacTuL, asposonei. HecMoTpst Ha TO, YTO aHanu3 oTo-
6GpaHHbIX NPob B X0Ae UCMbITaHW 0BLIYHO HEOBXOAUM AN OLEHKU XapakTepucTUK NpobooTOopHUKa, yCTaHOBNEH-
Hble MeTOAbl UCTIbITaHWUIA FapaHTUPYIOT, YTO MOrpeLLUHOCTU aHanusa ocTaloTCsl O4eHb MasbIMU MPU UCTIBITaHWUK U He
BHOCAT 3Ha4YUTeNbHbIR BKNaA B KOHeYHbI pesynbTar. OnpegeneHve norpeliHocTeid aHanusa u cBsidaHHbIX ¢
HUMU NokasaTenen (Hanpumep, CMeLLLeHUs, NPeLU3uoHHOCTY U Npedena obHapyXeHUsl MeToa aHanusa) He pac-
cMaTpuBatoTCs B HAacTosILLEM cTaHaapTe. TpeboBaHWs K Hacocy, ecnu npy oTbope Npob asposoneli HeobxoanM
BHELUHWI (@ He BCTPOEHHbI) HACOC, HE PAacCMOTPEHbLI B HACTOSILLLEM CTaHaapTe.

O6Lwme TpeboBaHWS K XapakTepucTukam MeToaos onpeaeneHna cogepXXaHna XMMUYeckux BeLLECTB B BO3-
ayxe paboyeli 3oHbl ycTaHoBneHbl B EH 482. K 3Tum TpeboBaHUAM OTHOCATCA MakCMManbHbIe 3HaYeHUsi CyMMap-
HOW HeonpegeneHHOCTN (KoMBMHaLUA NPEeLM3NOHHOCTU U CMELLLEeHWS), AOCTUraeMON B 3aiaHHbIX TabopaTopHbIX
YCINOBUSAX ANs NpyMeHsieMbIX MeToaoB. TpebosaHusa, npusegeHHble B EH 482, npumMeHsiioT Ans o6beanHeHHbIX
pe3ynbTaToB 0TOOpa U aHanusa npob aspo3onei. HacToAwmi cTaHaapT KOHKPETUSUPYET, Kak HeKOTopas XxapakTe-
pUCTMKa METOAOB ONpeaesieHns coaepXXaHusa aspo3osnel oLeHWBaeTCs Mo OTHOLLEHUIO K 06LLmM TpeboBaHusM,
npveegeHHbIM B EH 482, Ha ocHoBe 06beanHeHWs norpeLlHocTe otbopa n aHanvsa npo6.

HacToswuid ctaHgapT NpuMeHsoT Ana Bcex Npubopos, UCMOoNb3yeMbIX Npu onpeaeneHun cogepkaHust
TBEPAbIX YacTUL, B BO3ayxe paboyeit 30HbI B paMKax CaHUTapHO-TUIMEHNYECKOro KOHTPOSS, HEe 3aBUCUMO OT UX
npvHUMna gercTems. B HacTosilem ctaHaapTe NpueeAeHbl pasfitiHbie MeTOAVKU UCTILITaHWUIA U OLIEHKK, 4TO obec-
neyvvBaeT ero NnpMMeHeHve 4ns npubopos pasnu4Horo TunNa. HacToswmin cTaHaapT AOMKEH AaTb BO3MOXHOCTb
N3roTOBUTENSIM U MoNb3oBaTeNsM NpUBopoB AnNA onpeaeneHna coaepKaHns YacTuL, aspo3onei NpUHATL Henpo-
TUBOPEYMBLIFA Noaxoa K Banvgalim npobooT6opHUKOB 1 AaTb OCHOBY AJ151 OLIEHKU UX XapaKTepUCTUK NO OTHOLLIe-
Huto k TpebosaHuam EH 481 n EH 482. Narotosutenu Takux npubopos AosDkHLI MHCOOPMUPOBATL Nosb3oBaTesnen
06 VX XapaKTepucTVKax B labopaTopHbIx ycnoeusx ", ycTaHoeneHHbIX B HACTOALLEM cTaHaapTe. Monb3osaTens
[AOMXKeH rapaHTUpoBaTh, 4HTO NPO60OTEOPHUK COOTBETCTBYET TPEBOBaHUSIM K CYMMapHOI HeonpeaeneHHocTH, yc-
TaHoBNeHHbIM B EH 482, B peanbHbIX yCNOBUSIX NPUMEHEHNS.

1) Hopmatus no eapbixaemoii (hpakLym He YCTaHoBNEH ANns YacTuy pasmepom 6onee 100 MKM uamn 4nsa ckopocTen
BeTpa bonee 4 m/c. NcnbiTanms, HEoOXoaUMbIE ANS OLEHKU XapaKTepUCTUK, NPUBEAEHHbIe B CTaHAApTe, OrpaHnYeHbl
3Tumun ycnoeusamu. Ecnm takme yactmubl 60NbWOro pasmepa unn ckopocTy BeTpa B AeWCTBUTENbHOCTU CYLECTBYIOT BO
Bpema ot6opa Npo6, TO BO3MOXHO, UTO pasnuyHbie Npubopbl, COOTBETCTBYIOWME TpeBOBAHNAM HACTOALWEro CTaHAapTa,
MOryT BblAaTh Pa3NUYHbIE Pe3ynbTarhbl.

Uzpanvne opmunanbHoe
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2 HopmaTuBHbIe CChINKK

B HacTosLLeM cTaHAapTe UCMOoMb30BaHbl CCbINKM Ha crieaytoLme cTaHgapThl:

EH 481 Bo3gyx paboyeli 30HbI. OnpegeneHune rpaHynoMeTpuyeckoro coctasa npu namepeHun cogepxa-
HUs1 B3aBeLLeHHbIX B Bo3ayxe vactul (EN 481, Workplace atmospheres — Size fraction definitions for measurement
of airborne particles)

EH 482 Boaayx paboyeit 30Hb1. ObLLme TpeboBaHMs K XapakTepucTrkam MeToAuK UsMepeHuid cogepxaHus
xumudecknx sewecTs (EN 482, Workplace atmospheres — General requirements for the performance of procedures
for the measurement of chemical agents)

EH 1232 Bozayx paboyeii 30Hbl. TpeboBaHUsi U METOAbI UCTIbITAHUIA HAaCOCOB, UCTONb3YEeMbIX Ar1Sl UHOUBU-
AyanbHoro otéopa nNpob XMMnU4eckrx BeLlecTs B Bo3ayxe paboyert 3oHbl (EN 1232, Workplace atmospheres —
Requirements and test methods for pumps used for personal sampling of chemical agents in the workplace)

EH 1540 Boaayx paboyeii 3oHbl. TepmuHonorus (EN 1540, Workplace atmospheres — Terminology)

EH 12919 Bo3gyx pabouveit 30Hbl. Hacockl Ansa otéopa npod XMMrUUeckux BeLecTs ¢ 06LeMHbIM pacxoaoM
6onee 5 n/MuH. TpebosaHusi n Metogsl ucneitaHuia (EN 12219, Workplace atmospheres — Pumps for the sampling
of chemical agents with a volume flow rate of over 5 I/min — Requirements and test methods)

3 TepmuHbI ¥ onpeaeneHns

B HacTosiLLlemM cTaHaapTe NpMMeHeHbI criefyloLie TepMUHBI C COOTBETCTBYHIOLLIMMU OnpeaerieHUsIMU:

3.1 TouHocThb" (accuracy): BepxHsisa AoBepuTenbHas rPaHULIA CMELLIEHS UM OTHOCUTENbHOI MorpeLHoc-
T Npun oTBope Npob asposoner, obecneunBaroLLasa oLUEHKY 06nacT BOKpYr uaearnbHOro UnM UCTUHHOIO 3HavYeHUs
coaepXaHusl, B KOTOPOW, MOXHO OXuUaaTh, nexat 95 % 3HaueHul coaepkxaHusi OTOBpaHHbIX a3po30nei.

MpumevaHmnsa

1 Moapo6Hoe onucaHne cNocoGOB BLIMUCIEHUSA TOYHOCTU, NOAXOASALMX AN Pa3NUYHBIX METOAOB UCNbITaHWA,
npvBeaeHO B NpunoxeHusix A u B.

2 TouHOCTb 06bI4HO onpegensoT kak «CTeneHb 6nMM30CcTU pesynbTaTa U3MepeHuii K NPUHATOMY ONOPHOMY 3Have-
Huio» (no MCO 3534-1).

3.2 copepxaHue aapo3ons B okpyxarouwem Bo3gyxe (ambient aerosol concentration): CogepxaHue ya-
CTWL, @3p0301sl B BO3AYXE A0 TOr0, KaK Ha HUX MoBANAN NPo60oTEOPHUK N paBoTHUK, Ha KOTOPOM 3aKpersieH
NHANBUAYanNbHbIA NPoBoOTEOPHKK.

3.3 cmelleHue (bias): PazHoCTb Mexay MaTeMaTUYeckum oxXuaaHuem pesynbTaToB U3MEpPEHUid U UCTUH-
HbIM (MPUHSATBIM ONOPHBIM) 3HAYEHUEM.

[EH 482]

3.4 ucnbiTyeMblil npuGop (yyacTByOLWNIA B CpaBHUTENBHLIX UCNbITaHUAX) [candidate instrument (for
use in comparisons)]: Mpubop noboro Tnna, B TOM Yncre NpobooTEOPHIK, NCNONb3yeMbliA AN onpeaeneHns
coAepXXaHusa YacTuL, a3po30rsl, XapaKTepUCTUKN KOTOPOro HeobxoavMmo onpegenuTh.

3.5 koppekTupoBoUHas cdyHkLuaA (correction function): MaTemaTuveckas yHKLMS, cBA3LIBaOLLAS CO-
AepXXaHWsA YacTyL, a3po30ris, U3MepeHHbIe C MOMOLLILIO UCTbITyeMoro npubopa, 1 pedepeHTHOro Npo6o0T6OPHK-
Ka, oripegensieMas npu cpaBHUTELHOM UCTILITaHWU ABYX NPUBOPOB.

3.6 HauBUAYanbHbIA Npo6ooT6opHUK (personal sample): Mpo6ooT6OoPHWK, NPMKPeNnnsSeMbIi k ogexae
paboTHWKa Ans oTéopa npob Bo3ayxa B 30HE AbIXaHWS.

[EH 1540]

3.7 npeumnsnoHHocCTb (precision): CTeneHb 65IM30CTU ApYr K APYry HE3aBUCUMLIX PE3YbTaToB N3Mepe-
HWA, NONYYeHHbIX B KOHKPETHbIX PerameHTUPOBaHHbIX YCIOBUSX.

[EH 482]

3.8 pechepeHTHBIN NPO60OTGOPHUK (YHACTBYIOLUIA B CpaBHUTENbHBLIX UCNbITaHUAX) [reference sampler
(for use in comparisons)]: Mpo6ooTGOPHKK, NPeABaAPUTENBHO UCTIbITAHHLIA MeTogaMM, NPUBEAEHHLIMU B NPUIIO-
XKeHun A HacTosILwero cTaHaapTa, ¢ norpelHocTbio He 6onee 30 % npu yCrnoBUsix okpyxaroLleli cpeabl, B KOTO-
pOli NPOBOAAT CPaBHUTENBHbIE UCTILITAHS.

1) CopiepxaHne NOHATUS «TOYHOCTBY, NPUBEEHHOE B HACTOALLEM CTaHAapTe, HE COOTBETCTBYET MPUHATOMY B
PMI™ 29—99 «[ocypapcTBeHHas cuctema obecnevenuns eguHcTBa mamepenuii. Metponorvs. OCHOBHbIE TEPMUHBI U
onpegeneHusa» n MexgyHapogHomy crnosapto no metponorm JCGM 200:2008 (cm. oduumanbHbIii Nepesod: uaa-eo
HMO «Mpodeccuonan», Crb, 2010).

2
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3.9 acdhpekTBHOCTL NPo6oOTGOPHUKaA NO BXxoAy; 3chdrekTUBHOCTL NO BXoAy (sampler inlet efficiency;
entry efficiency): [Ina kaxgoro aspoaguHaM1M4ecKoro AuameTpa YacTuL, OTHOLLEHWE coepXXaHWs aspo30onsl, Npo-
XopsilLiero Yepes cucTemy Bnycka Npo6ooTOOpHUKA K COOTBETCTBYIOLLIEMY COAEPXKaHUI0 aspo30risl B OKpYXKato-
LeM Bo3ayxe.

Mpumedanune— OdhdeKTMBHOCTL N0 BXOAY 3aBUCUT OT 3¢h(EKTUBHOCTU acnvpauum, KoTopasi onpegernseT
aspoaMHaMuyeckne CBOMCTBA BXOAHOIO OTBEPCTMS Npob0OTOOpHMKA, M CBsI3aHHble C pasmepamu yactuy, 3dekTo
OTCKOKa W NOTEPU YacTUL, BHYTPU WU CHApyXu BXOAHOIO OTBEPCTMSA. [N HEKOTOPLIX TUMOB NPOB0OTGOPHMKOB NOTEPU Ha
BIYCKHOM OTBEpPCTUM MOTyT 3aBMCETb OT BHELWHMX (paKTOPOB, TaKMX Kak CKOPOCTb BETPa U pacnpegeneHne 4actuy, aspo-
30M5 NO pa3mepam.

3.10 npo6ooT6opHUK, Npubop ans ot6opa Npo6 (o6wwuii TepMmuH) [sampler, sampling instrument (generic
term)]: YcTpoicTeo Ans otaeneHns Yactul, aspo3ons oT rasa-Hocutens (06bIMHO Bo3ayxa).

3.11 o6paseuy npo6ooTGopHMKa (cneuunanbHbIA TepMUH) [sampler specimen (specific term)]: EauHuu-
HbI MHAUBKUAYaNbHLIA NPUBGOP AaHHOrO TUNa.

3.12 achdhekTUBHOCTL 0OT6OPa NPo6 (sampling efficiency): [ins kaxagoro aspoguHaM1yecKoro anaMmeTpa
YacTyL, OTHOLLIEHWE cofepaHusi oToBpaHHOro Arns aHannsa a3po301sl K COOTBETCTBYHOLLIEMY COAEPXKaHUIO adpo-
30019 B OKpy>XXarloLLleM Bo3ayxe.

3.13 oT60p Npo6 (sampling process): dUsnUeckue NPoLECChHI, B pe3ynbTaTe KOTOPLIX NPOUCXOAUT cenek-
TVBHOE BCACbIBAHWE YacTuL, BO BNYCKHOE oTBepCTME NpobooTOOpHMKa, pasgeneHye YacTuu, no pasmepam 3a cuet
WHEPLUMOHHBIX UMW ApYTX CUI, NepeMeLLeHne UX Ha NbleynoBuTenb UK Apyrue BHyTpeHHWe NOBEPXHOCTU UK
noTeps UX C NblneynosuTens.

3.14 achbekTBHOCTL paszaeneHus (separation efficiency): [ins kaxgoro aspoguHammnyeckoro guametpa
YyacTuu, oTHoLeHne adpcheKkTMBHOCTM oTBopa Npob K adhheKTMBHOCTM Ha BXoAe.

3.15 cTaTuyeckuit npo6ooT6opHHUK (static sampler): YcTpoiicTBO He NnpukpenneHHoe k paboTHUKY, ¢ no-
MOLLIbIO KOTOPOro oTéupaeTcs BO34yX Ha KOHKPETHOM y4acTKe.

[EH 1540]

4 Tpe6oBaHus

4.1 CBogka TpeGoBaHuUM

Tab6nuuya 1— Ceogka TpeGoOBaHMWIt K XapakTepucTUKam aspo3orbHbiX NPo600TE0PHUKOB

MNokasaTens TpebosaHue MeTopn ucnbiTaHuii MpumeyaHus
ToyHoCTb Cm. 4.2 Mpunoxenne A
Mpunoxenue B
Pasnuume xapakrepuctmk 06- MNameHeHns oTobGpaHHOl Mpunoxenne A 0
pa3LoB nNpo6ooTEOPHMKOB oAHO- | Macchl < 5 % AnNs rpynnbl U3 Wwec-
ro Tuna TV OAMHaKOBbIM 06pPa3oM 3Kcno-
HUPOBaHHbLIX NPO600TEOPHUKOB
CT1abunbHOCTb NOTOKA BO3AY- CooTBeTCTBYOWME pa3aenbl CooteeTcTBylOWwMe pasge- | 2
xa (ans npo6ooT6opHukoB ¢ | EH 1232 u EH 12919 nel EH 1232 v EH 12919 (npu
BCTPOEHHbIMKU Hacocamu) HeobxoaumocTn moauduum-
poBaHHbIEe)
TpaHcnopTupoBaHue n obpa- [na pecATn ucnbITbiBAEMbIX Mpunoxexune D
WweHve NbineynoBuTenein He AOJKHO
6bITe NOTEPU Macchl > 5 %
MapknpoBka npo6si ObecneveHne COOTBETCTBYIO- BusyaneHbii ocmoTp
e 30HblI AN HAHEeCEeHUs1 map-
KUPOBKM
PykoBoAcTBO Mo aKkcnnyaTa- CopepxxaHne pykoBOACTBA MO BusyanbHbii ocMOTp
uuun aKkcnnyartaumm B COOTBETCTBUN C
pasgenom 7
Be3onacHoCTb KOHCTpPYKUMK CooTBeTCTBYOWME pa3aensb CootsetctBylowue pasge- | 1)
EH 1232 n EH 12919 nel EH 1232 v EH 12919




FOCT P EH 13205—2010

OkonyarHue mabnuups! 1

dakTop

TpebosaHue

MeTtopn ucneiTaHnii

MpumevaHus

OnekTpuyeckan 6Gesonac-
HOCTb

CooTBeTcTBYIOWME pa3gens
EN 1232 n EN 12919

CooTBeTCTBYIOWME pa3sge-
nel EN 1232 n EN 12919

TemnepartypHaa cTabunb-
HOCTb

BbixogHoOW curHan He AormkeH
OTKIMOHATBCA OT CpeaHero 3Haude-
Husi Gonee vem Ha 5 %

MpunoxeHve B

3)

CT1abunbHOCTL BO BPEMEHU

BbixogHoOW curHan He QormkeH

Mpunoxexve B

3)

OTKIOHATBLCA OT CPeaHero 3Haue-
HuA Gonee Yem Ha 5 %

1) WicnbiTanma Heoba3aTenbHbl, @CriM M3roTOBMTENb MOXET A0Ka3aTk, YTO [I0MYCTUMbIE OTKIIOHEHWSI pasMepos
SIBNSAOTCS AOCTATOUHO XXECTKUMM, YTOOLI pasnuyne xapakTepuctuk obpasuosB npo6ooT60pHUKOB 0gHOro tuna Gbinu
HWXe npeaena M3MmepeHun.

2) Npwn HeobxoaumocTn niobele Gonee crporne TpeBGOBaHNA NO CTABUNBEHOCTM MOTOKA BO3AyXa AOMKHBI GbiTb
npuBeAeHbl B PYKOBOACTBE MO SKCMyaTaumm npubopa, npeaocTaBnaeMoM U3roTOBUTENEM.

3) 911 TpeBoBaHMA NPUMEHUMBI TOMBKO A1 NPMBOPOB C NPAMBIM OTCHETOM MNOKA3aHMIA.

4.2 ToyHoCTb

WcneiTyemblii npubop CooTBETCTBYET HOpMaTUBY No oT6opy Npob, yctaHosneHHoMy B EH 481, npu nokasa-
Tene To4HocTU He Bonee 30 %:

a) NpwW UCMbITaHNAX NepBOoro T1na (cM. NpunoxeHue A): Ans, No kpaHen mepe, 85 % CoOTBETCTBYHOLLMX
pacnpegeneHuii YacTuL, no pasmepam (cM. Tabnuuy A.2) n Ansa pesynbTaTos Bcex 06s3aTeNbHbIX UCNbITAHWA B
COOTBETCTBUM € Tabnuuen A.1 unn NonNy4eHHbLIX Ha OCHOBE KPUTUHECKOTO aHanu3a;

b) npu McnbITaHUAX BTOpOro TUNa (CM. NpunoxeHue B): Ana Bcex UCNbITYEMBIX pacnpeaesieHni YacTul, no
pasmepam 1 st pe3ynbLTaToB BceX 0bsizaTenbHbIX MCMbITaHWA B COOTBETCTBUM ¢ Tabnuuei B.1 unu nonyveHHbIX
Ha OCHOBE KPUTUYECKOro aHanuaa.

TpeboBaHWe AOMKHO BLINOMHATLCS Npy NGOV CKOPOCTU BETPa B NpeAfionaraeMoM AvanasoHe CKOpocTen,
MpU KOTOPbIX MOXET NPUMEHSITLCS MPo60oT6opHUK. MakcumansHas CKopocTb BETpa, NPU KOTOPOW UCTILITYEMbIA
Npo60ooT6OPHUK COOTBETCTBYET TpeboBaHWIO K TOYHOCTU, onpeaensaeT BEPXHIOK rpaHuLy AvanasoHa CKOPOCTeH,
npu KOTOPbIX 6yAeT NpUMeHSITLCA NPO6oOTEOPHUK.

MpumedyaHue— [Jaxe ecnn npo6ooT6OPHMK HE NOMHOCTLIO COOTBETCTBYET HOPMATUBY MO O0T6OPY Npob,
yctaHoBneHHomy B EH 481, 10 ero gonyctumo ucnones3oBate ANA onpeaeneHns CoaepXaHua 4actul, a3pos3onsa npu
BbINONHeHun TpeboBaHUs K CyMmapHoi HeonpeaeneHHoCTH, yctaHoBneHHoro B EH 482, B kOHKpeTHbIX ycnoBusx (Ha-
npyMep, rpaHyrioMeTPUYECKOrO COCTaBa 4acTul, Lenen naMepeHusl, NOrpeluHoOCTeNn aHanusa), npu kotopeix 6yaeT npo-
BOAUTBLCSI U3MEPEHME.

5 MeToAabl UCNbITaAHUNA

5.1 BbiGop nabopaTopHbIX UCNbITaAHUA

KpuTtnueckuin aHanus siBnaeTcs NepebIM 3Tanom oLeHKU XapaKTepucTUk npobooTbopHUKa 1 onpeaenseT TUn
nabopaTopHbIX UCTILITaHWI (CM. NpUNoxeHus A 1 B). Lienb Kputuyeckoro aHannaa — BblsIBIIEHUE YCITOBWIA OKPY-
XatoLLie cpefbl U ApYrvX hakTopoB, BeposiTHee BCEro BAMSIIOLLMX Ha 3dpeKTMBHOCTL 0THopa nNpob. Kputudec-
KWIA aHan13 no3sonsieT NonyyYnTe 060CHOBaHWE ANA BKIIOYEHUS UM UCKITHOYEHUS] U3 UCNbITAHUA BIIUAOLLMX
bakTopoB, NPUBOAS MO BO3MOXHOCTU CCbINKW Ha ony6nkoBaHHble pe3dynbTaThl. [py aHanuae paccmaTtpusalot
YCOBMSI OKpY>KatoLLiel cpeibl, Npy KOTOpbIX ByaeT Ncnonb3oBaTbesl IPO60OTOOPHUK, U MPUHUMAIOT peLleHUsA No
3Ha4YeHWsIM CKOPOCTM BeTpa, XapakTepucTukam aspo3ons 1 ApyruM napameTpam, UCNONb3yEeMbIM NPU UCNbITa-
HUK. Pe3ynbTaTbl KpUTUHECKOro aHanu3a NpUBOAAT B MPOTOKOJE UCTbITaHUIA, 0co60 oTMevas Niobble orpaHuye-
HWs1 B 06nacTy OLEHKN XapaKTepUCTUK, BO3HUKaOLLME U3 MPUHSTBLIX peLueHUiA.

4
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Tabnwnuya 2— OcHOBHble (haKTOpb!, BNUSOLWME HA XapakTepucTuku npobooT6opHUKOB Anst aspo3oner

dakTop

Mpvpona BnuAHUA

Tun npo6ooT6opHKKa, HA KOTOPbINA
BNusieT aktop

Paamep 4acTuy

Pacnpegenenune yactuy no pasmepam

Mpo60ooT6OPHMKM BCEX TUMOB

CkopocTb BeTpa

CKopoCTb BeTpa Ha BXOAE BNUsIET Ha ac-
nMpaLnoHHble CBOWCTBA BXOJHOrO OTBEp-
€TUs, 0cobeHHO NpU BLICOKMX CKOPOCTAX M
Gonblom pasmepe YacTuy

JTio6oii Nnpo600TGOPHNK He UMeto-
WM onpedeneHHoe HanpaseHue

HanpaeneHnve BeTpa

HanpasneHue notoka Bo3gyxa Ha BXoae
BNUsieT Ha BcacklBaHve

TMo6oii Npo6ooT6OpPHMK, HE UMe-
OLLMIA BXOAHOIO OTBEPCTUS, OAMHAKO-
BOIO MO BCEM HanpapreHusaMm

Coctae asposons

OrTckakvBaHue U NOBTOPHEIV 3axBaT Yac-
TWL; paspyLlleHne arnomMepaToB

Hanpumep, UMKMNOHbI, UMMNAKTOPbI

Macca oTo6paHHOro aspo-
3ons

NameHeHne acbdeKTMBHOCTH ynaBnuvea-
HUs Npy BonbLLO 3arpy3ke pabounx NoBepx-
HOCTen

Hanpumep, nmnakropsl, bunbTpbl
M3 MoponnacTos

3apsig asposons

anTﬂ)KEHVIe n oTTanrkmBaHuwe oT I'IOBer-
HocTeMn

Bce npo6ooT6opHUkM, ocobeHHo
M3rOTOBMNEHHbIE U3 HEeNpPOBOASLWMX
martepuanos

Paanuune xapaktepucTuk
o6pasuyoB NpobooT6OpHMKOB
ogHoro Tuna

He6onblune pasnuuusi paamepoB MOryT
npuBecCTn K 3Ha4YuTellbHbIM aspognHamMmu-
yeckum adpdektam

Hanpumep, UMKNOHbI, MMNAKTOPSI

MameHeHns pacxoaa

MexaHnam pasgeneHus YacTul CUnbHo
3aBMCUT OT NOTOKa

Hanpumep, UMKNOHbI, OTCTOMHUKY,
NMRAaKTOPbI

O6paboTka NOBEPXHOCTU

O PeKkTBHOCTL YNaBNMBaHWA 3aBUCHT,
Hanpumep OT CMAaso4HbIX MaTepnanos, uc-

Hanpumep, uMnakTopbl, UMAUH-
Xepbl

nonb3yemblx st MOKPbITUsi pabounx nosepx-
HOCTEN

B Tabnuue 2 B kauecTBe cnpaBovHOW MHbOpMaLuy NpMBeAeH NepevyeHb OCHOBHBIX (hakTOPOB, BIUSIFOLLUX
Ha Npo600T6OPHUKK ANA aspo3onel, U NpumMepbl NPo6oOTOOPHUKOB, A4S KOTOPLIX 3TU PaKTOPbI MOTYT OKasaTb
3aMeTHble BAuaHUus. Mpu KpuTUHeckoM aHanuae AoMkHbI BbITb pacCMOTPeHbI 3TY haKkTophkl, @ Takke NoTeHUuarnb-
HOe BNMsAHWe TeMnepaTypbl, AaBNeHUs], BMAXXHOCTUW, BUBPaLIMK, MEXaHUYECKOTO NepeMeLLIEHNs], OpUeHTaLmMn, TpaHc-
NopTUPOBaHUA NPOBbl U 3NEKTPOMarHUTHbIX Nonei. Takke AoMKHbI BbITb pacCMOTPeHbI crieaytoLLve obLuue npo-
6nemel, cBsizaHHbIe ¢ Npubopamu ansa otbopa npob6:

- MOXeT N Npu oT6ope NPo6 NPOU3OHTU paspyLLeHUe arfioMepaTos, T. €. USMEeHUTLCS FpaHynoMeTPUIeCKUiA
cocTaB onpeaensemMoro aspo3ons;

- MOXeT 11 NPOU30ATU yNaBnNmMBaHUE He TONBbKO YacTuL, MonagatoLLmxX BO BXOAHOE OTBEPCTUE NOA BO3AeN-
cTBUeM nobyauTens pacxoga, HO U YacTul, NepemMeLLaoLLUXCsl K BXOAHOMY OTBEPCTUIO UMK B HEM ocaXalo-
LmXcs;

- MOXeT N cyLLlecTBOBaTL B3aUMHOE BANSIHWE Mexy pacxoioM Bo3fyxa yepes npobooTO6opHUK 1 CKOpo-
CTblo BETPa, ecnu nepenag gasneHus B NpobooTbopHuke mar;

- MOryT N NPo600TEOPHUKM pearnpoBaTh Pa3NUYHO MO OTHOLLEHUIO K YacTMLaM XXUAKUX U TBEpAbIX Be-
LLLeCTB UNW YacTULam, NPOABNAOLLUM pa3nuiHble CBONCTBA NPU OTCKOKeE.

5.2 0630p MeTOAOB UCNLITAHUIA

B npunoxeHuun A yctaHosneH nabopaTopHbIi METOA UCTIbITaHWIA ANS onpeaeneHnsl, Hackonbko npubop
ans ot6opa npob cooTBeTCTBYET 3agaHHOMY HOpMaTuBy. B npunoxkeHun A onucaHsl cnocobel 06paboTku pe-
3yNbTaToB UCNbITAHUIA ANA BbIMUCIIEHUSI XapakTepuCcTUk NnpobooTbopHuka. MeToa UcnbITaHUA, NpMBEAEHHbIN B
npunoxeHun A, npurogeH Ana Npo6ooT6OPHUKOB, COOTBETCTBYIOLLIMX HOpMaTUBaM No oTOopy Npob, ycTaHOBMNEH-
HeiM B EH 481, npuHuun gelicTBUst KOTOPBLIX OCHOBaH Ha OTAENEHWU YacTuL, OT rasa-HocuTernsl B pesynbTate
aspoavHamuyeckux npotieccos™.

1 Npumepom npubopa AN onpeaeneHns COAePXaHNS aspo3orneli, He OTAENAIOEro YacTulsl OT BO3AyXa B
pesynbrarte aspoavHAMWYECKOro npouecca, ABNASTCA CENEeKTUBHbIN ETEKTOP YacTuL, OCHOBAHHbLIM Ha NpUHLMNeE pac-
cesHuna ceeta.
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B npunoxeHuu B onncaHsl METOAUKN CPaBHEHWS pe3yribTaToB 1abopaTopPHbLIX UCMBITAHUIA, NOMYYEHHbIX C
UCMOSb30BaHNEM UCTILITYEMOrO Npubopa 1 pehepeHTHOro NPobooTOOPHMKA. ITU CpaBHUTESbHBIE UCTILITAHWSA NPK-
roAHbl Ans npobooT6OPHMKOB, OTAENAIOLWUX YacTHLLbl OT raza-HOCUTENS B pe3ynbTaTe a3poanHaMmyeckmx npo-
LieccoB, a Takke Ans npubopos nwboro Tmna, npegHasHadveHHbIX N9 U3MepeHnst coaepXaHnsi HacTuL, aspo3ons
B rasosou cpege. [Npu nabopaTtopHOM CpaBHUTENBHOM UCTILITAHUN XapaKTEPUCTUKN UCTBITYEMOro npubopa cpas-
HMBaOT ¢ HOpMaTUBamMu No oT6opy NpPob, ycTaHoBNeHHbIMY B EH 481.

B npunoxeHun C onvcaHa metoamka yCTaHOBIIEHNS 3KBUBaANEHTHOCTY ABYX METOA0B U3MePeHWin cogep-
XaHUs aspo3osd NyTem CpaBHEHNS B YCIOBUSIX MPUMEHEHNS. Pe3ynbTaT cpaBHEHUS B YCMNOBUSAX NPUMEHEHUS
3aBUCUT Kak OT yCNoBuiA B paboyeit 30He, Tak 1 OT XapaKTepUCTUK yHacTBYOLLMX B UCTbITAHWUU Nprbopos. Llenb
MeToAVKN — caenaTh BO3MOXHbIM MPUMeHeHe HeCTaHAapTU30BaHHLIX NPUBOPOB ASS USMEPEHUA CoepKaHns
aspo30sien B Cryyasx, Korga aKkBMBaNEHTHOCTL € pedrepeHTHbIMU NpobooTBopHMKamK Bbina ycTaHoBIeHa ¢ Mo-
MOLLbH0 CTaHAAPTU3OBAHHOTO UCTILITAHUS.

B npunoxeHuun D onncana metoguka UCNbITaHWS Mo OLEeHKEe NpUrogHocTn NnpobooT6OpHMKOB aapo3oneil n
MorpeLLHOCTEN, BOSHVKaIOLWUX Mpy 06paboTke 1 TpaHCnopTUpOoBaHUK Npob.

Mpu ganbHeLweM UCMonNbL30BaHUM UCTBITaHHOrO NPO600TEOPHMKa YHET NOrPELLHOCTU aHannsa sAsnseTca
OYeHb BaXKHbIM A51s Norb3oBaTtess. ATo CBA3aHO C TEM, YTO OCHOBHble TpeboBaHUs K XxapaKkTepucTMkam, yCTaHOB-
neHHble B EH 482, npymMeHsitoT Ko BCeM aTanam npouecca nsmepeHus, Bknodas otéop 1 aHanus npobsl. B npuno-
XeHum E onncaH cnocob BbluMcneHns cyMMapHO HeornpeaeneHHOCTY U3MepeHust cogepXkaHns asaposonei Ha
OCHOBE KOMBMHaLK norpeLlHocTelt oTbopa 1 aHanuaa npod Ans oLeHKN B COOTBETCTBUM ¢ TpebosaHusmn EH 482.

6 Tunbl OUEeHKn

CyllecTByeT ABa pasfiMyHbIX TUMa OLEHKU MPo600TOOPHUKOB. 3TU TUMbI ONPEeAenstoTCS B COOTBETCTBUNU CO
crnegyoLwmMm:

Tun 1: pasgen 5 + npunoxeHue A + npunoxexve D.

Tun 2: pasgen 5 + npunoxeHue B + npunoxerue D.

OTW TUMbI OLLEHKM NpUBeAeHbI B Nopsiake YMeHbLUeHWs1 o6 bema MHopmMaLm, UMetoLLLECs y MoNb3oBaTens
npubopa ansa otéopa npob. NcneiTaHue NnepBoro Tvna gaet nonb3osaTento 6onblle MHpopMaL MK, Ha OCHoBe
KOTOPOW MOXHO OLeHUTb COOTBETCTBYHOLLIME XapaKTEPUCTUKN MPOBOOTOOPHMKa B KOHKPETHBIX YCIIOBUSX NPUMEHe-
HUs. AcnblTaHue nepBoro TMNa B 0TMYME OT UCTIbITaHUSA BTOPOro TUNa No3BONseT Mosib30BaTeNto OLEHNTbL CyM-
MapHyto HeonpeaeneHHOCTb KOHKPETHOM MEeTOAUKN UaMepeHuii (CM. npunoxeHue E).

7 PykoBOACTBO MO 3KcnnyaTauuu

PykoBoacTBO no akcnayaTtauum AoMKHO BbITe 04HO3HAYHBLIM, MCUEPMLIBAOLWLMM U cogepaTb Heobxoau-
Mble unnoctpaumn. MHdopmaums no Mcnonb3oBaHWo oSKHa BKIHOYaTL, MO KparHel Mepe, cregyoLue nono-
KEHUS:

- B COOTBETCTBUM C KaKMM HOpMaTMBOM Mo oTOopy Npob (ecnu TakoBoW MCNOMb3yeTcsl), yCTaHOBMEHHbIM B
EH 481, npegnonaraetca ncnonb3osatb Npnbop ana otéopa npoo;

- OrpaHnYeHs Mo UCMONbL30BaHUK NpUbopa;

- pacnpegeneHnsl YacTyL, a3po301si Mo pasMepam, AvanasoH 3HaYeHUA CKOpPOCTW BeTpa U Apyrne yCrnosus
paboTbl, MpY KOTOPbIX NPOBOOTEOPHWK AOKEH COOTBETCTBOBATL TPEGOBAHNSM K TOUHOCTU, YCTAHOBNEHHLIM B 4.2;

- pacyeTHebIN pacxog;

- yKa3aHusi no yctaHoBke NpobooTbopHWKa 1 HacTpoiike pabodnx napameTpoB (Hanpumep o6bemMHOro pac-
xoaa);

- TpeboBaHWsA K BHELLHEeMY Hacocy, ecriv TakoBoW ncnonbayeTtcs; o6beMHblli pacxof, nepenaa AaBneHus,
nynbcauuu. Takke JOMKHbI BbITh NPUBEAEHbI MPUMEPLI PEKOMEHOYEMbIX HACOCOB;

- pekomeHayeMble 6aTapeliku 1 3apsgHoe YCTPOUCTBO AN HUX, eCIN TaKOBble UCMONb3YIOTCH;

- NPOJOIMKNTENBHOCTL PabOoThbl MOMHOCTLIO 3apsikeHHbIX baTapel B 06bIMHbIX YCNOBUAX paboThbl;

- AvanasoH 3HavYeHuUin TemnepaTypbl Npy XxpaHeHun 1 paboTe NpobooTOOPHUKE;

- noapobHoe onvcaHne XxapakTepUCTUK UCNOSb3yeMbIX NbleynoBuTenen (Hanpumep anaMeTp ouneTpa,
matepwuan, pasmep nop);

- obLLee pykoBOACTBO MO TUNWYHOMY NpUMeEHeHUo NPo6ooTOopHKKa 1 MeTOA40B aHanusa npob;

- MUHMMarnbHble TPeBOBaHKS K 0BCNYKUBAHWIO;

- on1caHne peMoHTa, OUUCTKM U rpadyvpoBKU NpobooTOopHUKa;
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- npegynpexaeHuns 06 3BecTHbIX Npobnemax, BO3HMKaOLLMX MPY NCMONb30BaHWK, Hanpumep ¢ opueHTa-
LWell, MexaH1n4eckumMn yaapamu,;

- MHdOpMaLMs O 3anpeTe NCMoNb30BaHUs NPOBOOTOOPHMKOB B HEKOTOPLIX YCITOBUSIX, HAMPYMEP BO B3pbI-
BOOMACHON aTMocdepe, ecriv TakoBble MPUMEHSIFOTCS.

8 MapKnpoBKa, KOHTPOSb KayecTBa

8.1 MapkupoBka

Ha npubopax ansa otbopa npob asposons gosmkHa 6biTe HECMbIBaEMasi MapknpoBka. Ha MmapkupoBke gon-
XHO BbITb yKasaHo criegytoLLee:

- U3roTOBUTENb;

- naeHTUULMPYIOLLNIA kKog NpobooTEOpHMKA.

[ns npo6o0TBOPHMKOB, OLIEHEHHbIX NO pesyneTaTam UCTbITaHW NePBOro UK BTOPOTO TUMNa U COOTBETCTBY-
oLwux TpeboBaHNsIM HACTOSILLLErO CTaHa4apTa, Ha MapKNPOBKE YKa3biBaOT HOMEP HaCTOSILLEro ctaHgapTa v T1n
OLEHKM.

8.2 KoHTponb kavecTBa

MaroToBuUTENM AOIMKHBI CleaoBaTh NPUHATOM NporpamMmme obecneveHns kadecTea.
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Mpunoxenue A
(o6asaTensHoe)

Na6opaTtopHoe ucnbiTaHne NPo600T6OPHUKOB HA COOTBETCTBUE
HopMaTUBaM No oTéopy Npo6

A.1 O6uwue nonoxeHun

Llenbio nabopatopHbIX 3KCNEPUMEHTOB ABNSAETCA onpeaeneHne acdekTnBHocTU 0T60pa Npob kak HyHKUUK aspo-
AVNHAMUYECKOTO AnameTpa YacTul B COOTBETCTBYIOWEM AMAanNa3oHe pa3MepoB YacTul, a Takke Kak PyHKUMU mobbix
ApYrMx BaXHbIX napameTpo.. 3HaveHuns acpdekTMBHOCTU 0T6Opa Npo6 cpaBHUBAIOT C 3ajaHHLIM HOPMATMBOM NO OT60-
py npob. MatemaTnyeckoe mMoaenupoBaHne NPUMEHSIOT ANSA OUEHKU COAEpXKaHUs1 YacTul, a3po30rie, YNOBMNEHHbIX B
cpeae asposonen ¢ naeanbHbIM NOrapuPMUHECKU HOPManbHLIM pacnpeieneHMeM YacTul, no pasmepam C UCMONb30-
BaHUEM BblYMCNEeHHON 3 HEeKTMBHOCTU NPo600TOOPHMKA M 3a4aHHBIM HOPMaTUBOM 1Mo oT6opy nNpo6. Ha ocHoee 3Tux
AaHHbIX OLUEHMBAIOT CMELEHNE M NPELN3NOHHOCTD.

A.2 MeToa ucnbiTaHUui

A.2.1 O6wue nonoxeHun

AdbdekTuBHOCTE 0T6Opa NPo6 BLIMUCNAIOT, Ppa3aenuB 3Ha4YeHWe coaepXaHnsa YacTul, aspo3ons, NonyvYeHHoe Ha
ucneiTyeMoM npubope, Ha 3HAYEHUE COAEPXKaHUA HacTul aspo3onsa B OKpyxaiowem sBo3ayxe. [naH akcnepumeHTta
pa3spabaTbiBaloT Takum obpasom, 4Tobbl Hagnexauwee BHUMaHWe 6bINo0 yaeneHo criydaiHomy BbIGOpY U OLEHKe OCHOB-
HbIX BNUAHUA. OnucaHne SKCNepUMEHTa U NPUMEHSEMYIO CTaTUCTUYECKYIO MOZENb NPUBOAST B NPOTOKONE NCNBITaHUN.
Mpumep nogxoaswero nnaHa 3KcnepumeHTa NpueegeH B npunoxenum F.

A.2.2 YcnoBua ucnbitaHumn

MenbiTaHna npo6ooT60pHUKOB, NpegHasHaYeHHbIX ansa oTéopa Babixaemoin dpakuum Yactul, NPOBOAAT B aspo-
AvHamudeckon Tpybe nnn asposonbHon kamepe. NHaveugyansHbsle npo6ooTOopHukM ans otbopa BAbixaemon dpak-
UMK, NpegHasHaYeHHbIe ANs UCMIONb30BaHNA HA OTKPLITOM BO34yXe UMK B cpefax C CUNMbHOM NPUHYANTENbHON BEHTUNSA-
umen (T. e. Npu ckopocTu BeTpa 6onee 1 m/c), NCNBITEIBAIOT, 3aKPENUB UX HA MAaHEKEHE B HATyPanbHyl0 BENUYWUHY Unu B
YCNOBWSX, AMS KOTOPLIX NOATBEPXAEHO NOMyYeHne sKkBUBaneHTHbIX peaynbtatosl). MonoxeHne maHekeHa 4OMXHO obec-
neYmnBaThb BOCNpon3BedeHne 3EKTOB, BbI3BAHHbIX MPUCYTCTBUEM FONOBLI U KOPIyCa YEIIOBEKA B HATYPAarbHYI0 BENUYN-
HY, O4ETOr0 B YMCTbIN XMOMYaTOBYMaXHbIR KOMBUHE30H UMK aHANOTMYHYI0 ofexay2). Pasamep U xapakTepucTUKN UCNOMb-
3yemMoro MaHekeHa NnpuBoasiT B NPOTOKOSE ucnbiTaHuii. Ecriv npo600T60pHUK UCNbITLIBAIOT B KAYECTBE MHAMBUAYArbHO-
ro, TO Nosfy4YeHHble pe3ynbTaTtbhl HE NPUMEHSIIOT AJ1S €r0 UCMONb30BaHUs B KA4YeCcTBe cTaTuyeckoro npo6ootbopHuka (u
HaobopoT). Ecnu no TeXHWYECKUM NMPUYMHAM MaHekeH MCMOSNb30BaTb HENb3A, TO MaKcuMmarbHasi CKOpOCTb BETpa B
aspogvHamunyeckoi Tpybe gorkHa 6biTe He Gonee 2 m/c (Hanpumep, He 6onee 0,5 m/c, 1 m/c 1 2 M/c), NpU 3TOM OrpaHu-
YEHUSA MO UCMbITAHWI0 AOIKHbI ObITh NPUBEAEHLI B MPOTOKOIE.

Ansa npobooT6OpPHMKOB, NpeAHa3HaYeHHbIX AN ynaBnvBaHus TopakanbHOW unu pecnupabenbHoi dpakumm,
athdekTMBHOCTL 0TOOpa Npob npeactaensieT coboi kombuHaumio addekTMBHOCTU NpobooTOOpHUKa Ha Bxoae U 3d-
(heKTUBHOCTU BHYTPEHHEro pasaeneHnsi. OHu MoryT ObiTb NOMNy4YeHbl B O4HOM 3KCNEPUMEHTE, Kak ONMMCaHo BbilLe, HO Npu
3TOM AManasoH pa3MepoB YacTUL, OrpaHUYeH 3HaYeHWSIMK, YCTaHOBIEHHbIMU AN aHanuanpyemor dbpakumm B Tabnuue
A.1. B kavecTBe anbTepHaTuBbl 3hhEKTUBHOCTL 0TOOPa Npobd B 3TMX cnydasx MoxeT ObiTb onpegernieHa Ha OCHOBE
KOMBVMHMPOBaHWA pe3ynbTaToB ABYX OTAENbHbLIX SKCMEPUMEHTOB: OOHOMO IKCMEPMMEHTa MO UCMLITaHUIO 3P EKTUBHOC-
™ npo6ooTbopHUKa Ha BXode, APYroro — no onpegeneHunio 3MMEKTUBHOCTU BHYTPEHHEro pasgenenust. Ans ucnoitaHnii
no onpegenexnto 3cekTMBHOCTM NPO6OOTOOPHUKA NO BXOAY NMPUMEHSIIOT Te Ke MONOXKEHWs, YTo U Ans oTbopa Babixa-
eMoii bpakumm, HO MpU 3TOM AuanasoH pa3mMepoB YacTUL, OrpaHNYEeH 3HAYEHUSIMU, YCTAHOBIIEHHBIMU Ansl aHanNu3upy-
emoi dpakumm B Tabnuue A.1. Wcnbitanusi no onpegenenunio ahdekTUBHOCTU pasaerneHnst MoryT 6biTb NpoBeAeHbI
B 23p030NBHOM Kamepe Npy HU3KOW CKOPOCTUM NMOTOKa BO3dyXa C UCMONb3OBAHWMEM U30IIMPOBaHHbIX NPOG0o0OTOOPHUKOB.

A.2.3 KoHTponupyembie Bnusowme hakTopbl

A.2.3.1 O6wwue nonoxeHus

JlaGopaTopHble ucnbITaHus No onpeaeneHnio addekTmBHocT oT60pa Npob AoMXHbI GblTb CNNAHWPOBAHbI TAKUM
o6pa3om, 4Tobbl KONMUYECTBEHHO ONPEAENUTE BIUAHUS TEX (DAaKTOPOB, KOTOPLIE MO pe3yribTatam KpUTUYECKOro aHanunaa
661K NPU3HaHbLI BaXKHbLIMKU AJ1s1 ucnbiTyemoro npobooTbopHuka. B Tabnuue A.1 npvBeaeH nepedeHs Hambonee BaXkHbIX
BNMAIOWNX (HAKTOPOB 1 OTMEUEHO, ANs Kaknx (HakTopoB ucnbitaHne obsasatensHo (C), obsizatensHo ans npo6ooToop-
HUKOB HEKOTOPbLIX TUMOB UM KOHKPETHbLIX criydaeB npumeHerus (C*) unm HeobsizatensHo (O). WckntoveHHble hakTopbl
OOMXKHb! OblTh YETKO MOEHTUULNPOBaHbI B NPOTOKOMNE UCnbITaHuil B pazaene «O6nactb NPpUMEHEHNS».

1) inn onpepnerneHusi BO3MOXHOCTW NPUMEHEHNs1 ApYroro cnocoba, OTANYHOTO OT WCMONb3OBAHWSI MaHekeHa,
Heo6xoAMMO uccnegoBaHue.

2) MpuMepb! OLEHOK XapakTepUCTUK MHAMBUAYANbHBIX MPOGOOTEOPHUKOB A 0T6opa BAbIXaeMol hpakLuu npK-
BeaeHbl B pabotax XvuHaca u Kyo (1995), Kennu u gp. (1997), Mapka n BuHcenTa (1986) 1 kHure BuncenTa (1989), ceblnku
Ha KOTOpble yKasaHbl B 6ubnuorpadmm.

8



roCT P EH 13205—2010

B tabnuue A.1 Takke npuBegeHbl ANanasoHbl 3HAYEeHUA PakTopoB, Anst KOTOPbLIX NPOBOASAT UCMbITAHUSA, U YMCIO
TOYeK B 3TUX AnanasoHax. B uenom, BeibpaHHble 3Ha4eHns He 06si3aTenbHO AOMKHbI BKITOYaTh NpeferibHble 3Ha4YeHus
AvanasoHa, XOTsl B HEKOTOPLIX Cly4Yasix ycTaHaBNMBaIOT crneuunanbHble TpeboBanms. Ecnn, ncxoas us nnaHa akcnepu-
MeHTa, Heobxoaumo BbIGpaTh, HAaNpUMep COCTaB TECTOBOIO a3apo30ris UMK TUM MbINeyNoBUTENS, TO NPU KPUTUHECKOM
aHanuse paccMaTpuBaloT BNUSIHUE CAENaHHOro Bbibopa Ha NpUrogHoOCTb pe3yrnbTaTtoB UCTbITaHUA st PYTUHHOIO oT60-

pa npob.

Tab6nuya A.1— KoHTponupyemblie thakTopsl

dakTop CraTtyc [nanasoH 3HaveHui Yucno touek Paspen
AspoguHa- C Bobixaemasa dpakuma ot 1 go > 9, pacnpeaeneHHbiX Takum 06- | A.2.3.2
MUYECKUIA ana- 100 MKM pasoM, YTOObI OblM OXBaueHbl BaX-
METp YacTumy TopakanbHasa dpakuymsa ot 0,1 4o | Hele ydacTkm KpuBol 3PHEKTUBHOC-
C 35 MKM ™
PecnupabenbHasa ¢pakuyus ot 0,1
C 00 15 Mkm
CkopocTb C B paboueli 30He TOMNbKO BHYTPM MO- 2: npu ckopocTn BeTpa < 1 m/c A.2.3.3
BeTpa mMeweHun ot 0 go 1 m/c
B paboueli 30He BHYyTpW nomeLlle- 3: npu ckopoctn Betpa 0,5 m/c,
C HUI 1K Ha OTKPbITOM Bo3ayxe oT 0 go | 1 m/cn 4 m/c
4,0 m/c
Hanpaene- C YcpegHeHHOe NO BCEM Hanpaerne- > 4 3Ha4YeHUn NowaroeBo unu He- | A.2.3.4
HWe BeTpa HUSAM npepbiBHOE BpalleHne npo6ooTbop-
HUKa
Coctae 0 daza:; TBRepaas Wnunm xugkas BoibupaioT nogxoaawue matepu- | A.2.3.5
asposons YacTtuubl naeectHom opmebl ansl
Arnomepa- 0 He armomepupoBaHHas Nblfb; BeibrupatoT u JOKYMEHTUPYIOT A.2.3.5
uusi asapo3ornsi Bbicoko arnomepupoBaHHasi Mnbiib
Macca oTo- 0 BnnoTe 4o maccel, paBHOl Npons- A236
GpaHHOro aspo- BEAEHUIO: MakCUManbHOE coaepxa- N
3ons HUEe X pacCYMTaHHbIA pacxod X Bpe- >3
ms1 oTbopa npob -
3apsag aspo- 0 3apsiKEHHbIA UNKM HEWTpanbHbINA BeibrupatoT u JOKYMEHTUPYIOT A237
3ons aspo3orib; B
Mpo600TOOPHMK, N3FOTOBNEHHbIN
M3 TOKOMPOBOASALLENO I U30ISALMOH-
HOro matepuana
M3ameHumn- (0% MakcvmanbHO BO3MOXHOE 4Mcro A238
BOCTb 06pasuoB npo60ooTOOPHMKOB B Ipyrnne, HO He Me- B
npo60o0TGOpHN- Hee wecTn 06pasLoB —
KOB
KonebaHus (0% PaccunTaHHbein pacxog + 5 % npu A239
pacxoga OJHOW CKOPOCTK BeTpa 3 N
PaGoune 0 BoiGop MaTepuanoB (Hanpumep, A2310
NOBEPXHOCTU bUNbTPOB, NOPUCTLIX MaTepuanos) K N
Ansi ynaenvea- nogpobHoe onuncaHwe nobbIX NpUMe-
HUS1 YacTuy, HAAeMbIX cnocoboB 06paboTkM NoBepX-
HOCTU —
C — obsizatensHoe
C* — obsizaTenbHoOe A1 HEKOTOPLIX TUMOB NPOGOOTOOPHUKOB UMM KOHKPETHLIX CryYaeB NpUMEHEHWs
O — HeobszaTensHoe

A.2.3.2 Paamep vactuy
Ansi ucnbiTanns Nnpo6ooTOOPHMKOB MO OTOOPY BAbIXAEMON (hpakumMm HambonbLWKNIA pazMep HacTul AormkeH ObiTb

He meHee 90 MKM.
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A.2.3.3 CkopocTb BeTpa

Ivana3oH 3HaueHwWid ckopocTeli BeTpa Ansl «paboueit 30HbI Ha OTKPLITOM BO3AyXe» NPUMEHsIoT Ans npo6ooT6op-
HWKOB, MCMOMb3yeMblX B NOMELWEHUsX C NPUHYAUTENbHOW BEHTUNsAUMER (Mpy CKOPOCTU NOTOka Bo3gyxa Gonee 1 m/c).
PekomeHgyemoe B HacTosileM cTaHgapTe Haubornbluee 3Ha4YeHUEe CKOPOCTM BeTpa MOXeT GbiTb U3MEHEHO, ecrin npu
KPUTUHECKOM aHanuae HaigeHo Gonee nogxogswee npedernbHOe 3HadyeHWe B 3aBUCMMOCTM OT MpearonaraeMoro uc-
nonb3oBaHUA npo6ooTbopHKKa.

A.2.3.4 HanpaBneHue BeTpa

B cootBeTCTBMM ¢ HOPMATMBOM Mo OTOOPY BAbIXxaeMoli pakunm OLeHKy BIVSHWS HaNpaBieHWs1 BETpa Nony4atot
ycpeaHeHnem ot6opa npu BpalleHMn maHekeHa unu npo6ooTOOPHUKOB B XO4E KaX4oro UCNbiTaHus NiMbo HenpepbiBHO,
nnbo nowaroeo B YeTbipe unu Gonee atana. Ans cratmieckmx npo6ooT6opHMKOB 3T0 TpeGoBaHme MOXET He cobnioaaTh-
cfl, ecnn NpoB6ooTOOPHUK CKOHCTPYMPOBaH TakMMm o6pasoM, YTO ero BXOAHOE OTBEPCTUE BCErqa NPUHUMAET Hausyulwee
NONMOXXeHNEe OTHOCUTENBbHO BETPA, UIK SIBINSIETCA OOQMHAKOBbLIM A1 BCEX HanpasrieHWi, unu ecnu ot6op npob npouncxo-
ANT B (bVIKCVIpOBaHHbIX NONOXEHUsAX MO OTHOLWEHUID K UCTOYHUKY I'IpVIHy,EI,VITeJ'IbHOﬁ BEHTUNAUWN.

A.2.3.5 CocTtaB aspo3sons

Mpu ncnbiTaHnsAx NpobooTOEOPHMKOB ANS UX KNAcCM(PULNPOBaHNS UCTIONb3YIOT cdhepudeckne unm m3oMmetpudec-
Kne YacTuubl (TBEPAOIro BeLeCcTBa Unm xmakoctu). CTeneHb arnoMepaumm TECTOBOIO aspo3ons MOXeT bbiTb NpoBepeHa
nyTeM CpaBHEHWs! NPO6, OTOGPaHHBIX C NMOMOLLLIO ABYX NpuBOpoR, ogHoro, 6e3 pa3pyweHns arnomepaTos (Hanpumep,
ocaguTensl), N Apyroro, B KOTOPOM arnomepaTtbl paspyLianTes (HanpuMmep, MMNakTopa).

A.2.3.6 Macca oTobpaHHOro aspo3sons

Llenbto ncnbiTaHust ABNSIeTCA onpefeneHve KpMBoW 3aBucumMocty 3dekTMBHOCTU Npo60ooTGopHMKa OT Maccehl
oTo6paHHbIX YacTuL, a3po30s1s, HO HE OLeHKa NorpeLwHocTen aHanmsa. Npu npoBeaeHUN Takoro UCnNbITaHUs BbiGUpaoT
MakcuMarbHoe cogepXkaHue u Bpemsi oT6opa npob, COOTBETCTBYOLLME MPEANonaraeMbiM LUEeNsaM M3MepeHus.

A.2.3.7 3apsap aapo3ons

Ecnu npo6ooT6OpHUK M3rOTOBIEH M3 Matepuana, He MPOBOASILLLETO 3NEKTPUYECKUI TOK, TO ero UCnblTaHne NPoBo-
AT C UCMOMNb30BaHNEM 3MEKTPUYECKU HeWTpanbHOro aspo3sons. OgHako pesynbTaTbl MOFYT HE OTpaxaTb XapakTepucTu-
Ky, norny4aemyto npu pyTMHHOM oTGope npob, korga B BO34yxe NPUCYTCTBYIOT 3apsbKeHHble YacTuubl asposonu. lMpu
NpoBeAeHUN UCMbLITAHWUIA BAWSIHWE 3NEKTPOCTaTUYECKMX 3apsdoB AOIKHO ObiTb MO BOSMOXHOCTM YMEHbLWEHO NnyTem
BbiGopa Npo6oOTOOPHUKOB, U3FOTOBITEHHBIX M3 TOKOMPOBOAALLMX MaTepuarnos, UX TWaTenbHON OYMCTKN U 3a3eMNeHus,
€CNn 370 yKa3aHOo B PyKOBOACTBE MO aKcnnyartauuu.

A.2.3.8 Paanuuue xapakTepucTuk o6pasuos Npo6ooT6GOPHMKOB OQHOIO TUNA

WcnbiTaHne 0b6s13aTenbHO TONbKO AN MHAMBMAYaNBHLIX NPo6o0TOOPHUKOB ANsa 0T6opa TopakanbHOW M pecnupa-
6enbHoi hpakumid. MNpu MCNbITAHUSX NCMONb3YIOT 06pasLbl OPUIMHANBHBIX, CEPUIHO BbiMyCKaeMbIX NPOGOOTGOPHMKOB,
HO He MX onbITHbIX 06pa3uoB. MpeanoduTMTENbHO, YTOOEI MCNONb3yeMble 06pasLbl NPO6OOTEOPHUKOE GLINN HOBLIMY;
Takke AomkeH BbiTb ycTaHOBNEH cpok cnyxbbl BeibpaHHbIx 06pasyoB. Ecnu pasnnune xapakrepuctuk o6pasuoB npo6o-
oT60pHUKOB ByAeT He3Ha4YMMbIM, TO MONy4atoT, NoO KpariHeln Mepe, WecTb Pe3ynbTaToB UCMLITAHUIA, HO UCTILITAHUA MOTYT
6bITb NOBTOPEHLI M AN OQHOIO M Toro xe obpasua npobooT6opHuka (cM. 4.1).

A.2.3.9 KonebaHusa pacxoaa

McnbiTaHne o6si3aTenbHO TONbKO Ans Npo6ooT60pHMKOB Ans oT6opa TopakanbHol u pecnupabenbHon pakLmii.
WcnbiTanne ans onpegeneHus BAMsAHWA pacxoda Ha oT6op npob npoBoAAT Npu CKOPOCTM BeTpa Hambonee npeacTaBu-
TENbHOW ANA YCNOBUIA UCNONb3oBaHuA. cneiTaHus gnsa nonyYeHust aToi MHopmaumm npoBoanTb He o6s3aTenbHO,
ecnv B onybrnvkoBaHHOW nuTepaTtype MMETCs HadeXHble JaHHble.

A.2.3.10 O6paboTka NOBEepPXHOCTH

Mpumepamy 06paboTkM NOBEPXHOCTU SBMSIOTCA CMasbiBaHWe M OYMUCTKa MaTepwana ans yrnasnueBaHusi, HeilTpa-
nusaumsa dUNbTPOB U NOPUCTLIX MatepranoB 1M ouncTka npo6ootT6opHuka. MoabupatoT noaxoasawme metoasl 0b6paboT-
KM MOBEPXHOCTU U BblGpaHHble MeToAbl NOAPO6HO ONWUCHIBAKOT B MHCTPYKUMKM NO NPUMEHEHMI0 NPo6o0TGOPHIKA.

A.2.4 TpeboBaHMsA K NPOBeAEHUIO 9KCMEPUMEHTOB

Hwxe npuBegeHbl XxapakTepucTMKM cucTembl A5l NPOBEAEHWs] SKCePUMEHTOB.

A.2.4.1 SkcnepumeHTbl NPOBOAAT npu Temnepatype ot 15 °C go 25 °C, pasnexuu ot 960 go 1050 rla n oTHOCK-
TenbHoW BnaxHocTn oT 20 % Ao 70 %, a ecnv npo6ooTOOPHWK NpegHasHa4eH Ansl UCMoNb30BaHUsl B Gonee KeCcTKMX
YCNOBUSIX, TO YCNOBWSI UCNbITaHWA QOMKHbI NO BO3MOXHOCTU Hambonee TOUHO BOCMPOM3BOAUTL 3TU ycnoBewus. Moapob-
HOe onucaHne yCroBUIA OKpyXatoLwer cpefbl, B KOTOPbIX MPOBOAST UCNBITaHWS, U pearbHble YCNOBWS BO BPEMS UCNbITa-
HWA NPUBOAAT B MPOTOKOME MCMbITAHWUIA.

A.2.4.2 VcnbiTaHnst MOXHO NPOBOAUTE C MOMMAMCNEPCHBIMU UMW MOHOAMCMEPCHBIMK a3po30IsiIMU, UIMN X KOM-
6uhauveii!). Mpu MCNONB30BAHMM MOHOAMCNEPCHBLIX TECTOBLIX a3PO30Meil B pesynbTaTe €AUHWHHOIO SKCIEPUMEHTa
nony4atoT 0gHO 3HadveHue acbdekTMBHoCTH oT6opa Npo6 Npu ogHOM 3HaYeHUn aspoavHaMuyeckoro gnameTpa. OTcloga
crnegyeT, 4TO Heo6xoaMMO WCMONb30BaTh AEBSTh Pas3fMYHbIX a3po3onelt Ana NonyYeHns 3HaveHuii deKTUBHOCTY,
COOTBETCTBYIOLMX AEBATU Pa3nnyHLIM pasMepam yactuu. [nsa kaxgoro asposons?) onpeaensior, B Tex cryyasx, koraa

1) Mpumeps! onyBrMKoBaHHbLIX OLEHOK XapakTepucTHK, NOMNYyHeHHBIX C UCMOMb30BaHMEM MONMMANCIEPCHBIX a3po-
3oneii (06bHMHO Ans NpobooTGOpHMKOB Ans oTOopa pecnupabenbHON U TopakanbHoW pakumii) NpueegeHsl B nyGnvka-
LmsiX, ykasaHHblX B 6ubnuorpacum ([4], [8], [9], [10], [16], [18], [20] n [25]).

2) CM. HanpvMep cTaTblo, Cebinka Ha KOTOPYIO yka3aHa B Gubnuorpacdum [24].
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3TO0 Heo6xoaumo, NonpaBoYHble kKO3MOULNEHTHI AN y4eTa hopMbl M MNOTHOCTM YacTul. py Mcnone3oBaHuM Nonu-
AVCNEepCHOro aspo3onisi B pesynbTaTe OA4HOIo 3KCMepUMEHTa Mony4vatoT HeCKONbko 3Ha4eHul addekTMBHocTM oT6opa
npo6, COOTBETCTBYIOLMX COCEAHUM 3HaYeHWsIM a3poavHaMUYecKkoro guameTpa B npegenax tpebyeMoro gnanasoHa.
MonpaBoyHble kKO3hULKMEHTBI Anst y4eTa NIOTHOCTU U (DOPMbI YacTUL MPU UX MPUMEHEHMN OMPEAEnsitoT Kak PyHKUMK
pasmepa vJactuu,.

A.2.4.3 Bbibop asapo3onsi 3aBUCMT OT AOCTYMNHOCTW NOAXOASALWEro MeToda U3MepeHUn a3poanHaMnYeckoro ava-
MeTpa 4acTul; OH MOXeT ObiTb onpeaerneH nobbiM METOAOM C OAHON €OUHCTBEHHOW, MOHOTOHHOW rpagyvipOBOYHOWN
XapaKTepUCTUKOW B COOTBETCTBYIOLLEM AManasoHe pa3mepoB vacTul. [1omkHO ObiTe NpuBeaeHo nogpobHoe onucaHue
MEeTOOMKMN rpagyvpoBKM, 0CODEHHO eCcrny NPUMEHSIIOT NoNpPaBoyHble KO3MMULMEHTHI AN ydeTa NIoTHOCTU, hopMbl Unn
OPYrMX XapakTepucTuK 4acTul, TECTOBOro aspo3sonsl. [onyyeHHble 3HaveHusl aspoguHamMuyeckoro avameTpa AOMKHbI
6bITb NPMMEHUMbI MPU HEIOTOHOBCKOM XapakTepe TeYeHWsl, a UX NPeLM3nOHHOCTb (BKIOYas HeonpeaeneHHoCTb ntoboro
MCNOSb3yeMOoro nornpaBoyHoro koadpdumumeHTa) gomkHa 6biTe BblMUCNEHa W NPpUBeAeHa B MPOTOKOME WCMbITaHWiA.

A.2.4.4 B akcnepvmMeHTax no otbopy npob pecnupabernbHOn 1 TopakanbHoW pakumii MOHOAUCNEPCHOCTL TECTO-
BbIX aspo3oneri, onpegensiemMas Yepe3 reoMeTpuyeckne cTaHaapTHbIe OTKIOHEHUs!, He gormkHa ObiTb Gonee 1,1. lNMpu
oT60pe npob BAbIxaemoi pakuuy MOHOAMCNEPCHOCTL TECTOBLIX a3pO30ren, onpeaensiemasl Yepes reomeTpuyeckue
cTaHdapTHble OTKIIOHEHWs!, He AorxkHa ObiTe Gonee 1,5. Mpy Mcnonb3oBaHUM NONMAUCIIEPCHBIX a3po3oneli pacnpese-
NieHne YacTul Nno pasMepam AOMKHO BKM4YaTh YacTulbl C a3pOAMHAMUYECKMM AMaMEeTPOM, 3HAUMTENbHO MpEeBbILAlo-
Wwmm cambllii GonbLIOA guameTp, NpU KOTOPOM AOMKHa onpeaenaTbes ahdeKTMBHOCTL 0TOOpa, ANs TOro, YTobbl npu
M3MepeHUM MOrPeLLHOCTh HaXoaMnack B YCTaHOBIEHHbIX npeaenax’.

A.2.4.5 PacnpegereHnve YyacTuL, TECTOBOIO aspo30risl B MPOCTPAHCTBE AOMKHO ObiTb OHOPOAHBLIM 1 MO pa3mepam
YacTuy 1 No cogepKaHuio. B HekoTopbIX cryvasx yunTeiBaoT cTabuneHocTe BO BpemeHWU. CogepaHue u pacnpepgerne-
HWE YacTuL aspo3oris Mo pasMepam BO BPemsi UCMbITAHUIA AOIDKHbI ObITh TwaTtenbHO BbiGpaHbl st COOTBETCTBUA C
OorpaHuYeHnsIMM MeToda U3MepeHuii aspoanHaMn4eckoro gnameTpa U 3afoKyMeHTUpOBaHbl. PacnpeaeneHue vacrtuiy
as3po30ris Mo pasMepam 1 Ux cogepkaHne OOMKHbI ObiTb TAKMMK, YTOObI MOrPeLIHOCTY aHanu3a oTo6paHHOro aspo3ons
He Obinu 6onee 2 % ux 3HaueHWii NPy aHanuae BECOBbIM UNN XUMUYECKUMKU MeTodammn U He Gonee 1 % — npu aHanuse
METOAO0M cuYeTa YacTuu,.

A.2.4.6 CopepxaHue JacTul, aspo3ons B OKpyXalowWweM Bo3ayxe onpeaensioT ¢ nomowpsio otéopa npob ¢ ncnons-
30BaHUEM TOHKOCTEHHbIX 30HOOB C OCTPOW KPOMKOW, paboTalowmx B U3OKUHETUHECKOM PEXUME NMPU UCNBITAHUN B a3po-
AMHAMUYECKOl Tpy6e, Unn B NCEBA0-M3OKMHETUHECKOM PeXWUME NPM UCTILITAHUM B a3po3onbHOii kamepe?). 3oHapl ©
OCTPON KPOMKONM pasMeLlaloT B NpeacTaBuTENbHbIX TOYKax oT6opa npob B 30He, rae Haxo[AaATCA ucnbITyemsble NpobooT-
B6OpHVKKM, TakMM 06pa3om, YToObl MOXHO 6bINO0 0BHaAPYXUTb M3MEHEHUS TECTOBOIO aspo3ons B npocTpaHcTee. Metog,
MCnonb3yeMbii Ans BelMUCNEeHNA 3PHEKTUBHOCTU NPOGOOTOOPHMKA, AOIKEH BbiTb YETKO M3MOXEH, U B TEX CIyvasix,
KOrAa 370 BO3MOXHO, AOIHKHbI YHYUTHIBATHCA M3MEHEHWSI COAIEPXKaHUs YacTUL, a3po30rsi B NPOCTPaHCTBE U BpemeHu. [Ansi
METOAA, UCMONb3YeMOro Ansi OLEHKN CoOepXKaHusl YacTuL, a3po30ril B OKPYXKaIOLEM BO3[lyXe Ha OCHOBE pe3yrbTaToB,
NOMy4YeHHbIX C MOMOLLBIO 30HAA C OCTPOM KPOMKOM, AOIDKHO ObITh 10Ka3aHO OTCYTCTBME CMELLEHUS, 8 OTHOCUTENbHOE
CTaHdapTHOE OTKIIOHEHWE OLEHOK He AOoMkHO 6biTb 6onee 10 %.

A.2.4.7 [lecTBUTENBHbIE 3HAYEHUS1 CKOPOCTM BeTpa (unu niobbix Opyrnx napaMeTpoB OKPyXalowen cpeabl) BO
BPEMSA UCNbITAHUIA He JOMKHbI oTnuyaTbest 6onee yem Ha 10 % OT 3aAaHHOro 3HaveHusl B 30He, re pa3melleHbl obpas-
bl UCMbITyeMbIX Npo600T60pHMKOB. MpU MCMONb30BaHMKU a3poaMHaMUYeckor Tpybbl orpaHMyeHVe NOToka BO3dyxa mMa-
HekeHOM uny NpobooT6opHVKaMKU He [OMKHO BbiTe Gonee 15 %. o BO3MOXHOCTM ONpeaensiioT U NPUBOZAT B NPOTOKO-
ne VCNbITaHWin AnuHy TypOyneHTHOro yyacTtka u cTeneHb TypOyrneHTHOCTU B aspoguHamuyeckor Tpybe; nx 3HayveHust
AOIPKHbI BbITh NOCTOAHHLIMU ANS KOKA0H M3 KOHTPONUPYeMbIX cKkopocTel BeTpad).

A.2.4.8 Heckonbko o6pa3uoB npo600TOOPHUKOB MOTYT GbITb MCNbITAHBI BMECTE, €CNK Pa3MeCcTUTb UX Takum obpa-
30M, 4YTO OHM He ByayT BNUsTb ApYr HA Apyra. JKCNepPUMEHT NNaHMPYIOT Tak, YToBbl MOXHO 6bINo U30NMpoBaTh NPo6ooT-
BOPHMKM M UCKINIOUNTL NtoBbIe BNUSIHUA MecTa pa3MeLLEHUst Ha pe3ynbTaT akcnepumeHTa. [po6ooT6opHUKM UCTIBITHIBA-
10T BMECTE € NOAXOOAMMY AN HUX AiepKaTensiMm; NilockoCTb, B KOTOPOW HAXOAUTCH BXOAHOE OTBEpCTUe, AOIKHa ObiTh
OPUEHTMPOBaHa Tak Xe, kak u npu otbope Npob B ycroBusix npumerHeHusi. Mecta pasmelueHusi npob6ooT60pHUKOB 1 1X
OPUEHTaUMIo yKasbiBaloT B NPOTOKONe ucnbiTaHuii. Mecta paamelyenusi npo600TG0PHMKOB HA MaHekeHe BO BPEMsI UC-
NbITaHWA AOMKHbI BbITb NpeacTaBUTENbHBIMK A4Sl MECTA, A€ MNaHUPYETCA MX UCNONb3OBaHWE.

A.2.4.9 MpoTokon ucnbITaHWin JOIPKEH cogepXaTbh nogpobHoe onucaHne metogoB o06paboTkn u ananusa npoo,
oT6MpaemMbIx BO BPEMS UCMLITAHUIA, U METOAWK OUUCTKN NPOBOOTOOPHUKOB MexXay OTAeNbHbIMM IKCNEPUMEHTaMM.

A.2.4.10 NMpo6ooTOEOPHUKM UCTILITLIBAIOT BMECTE C NOAXOASILLMMU AN HUX HAcocamu, Npu HeoGxoaumocTu oGeny-
XMBaemblMU Hagnexawmum obpasom. pu mcnbiTaHnax o6bemHbIA pacxod TwaTtenbHO HacTpauealoT, U3MEPSIOT Ny-
3bIPbKOBbLIM PACX0AOMEPOM WK ra3oBbiM CHETYMKOM M 3anuCbIBAIOT. cnonb3yemblie HacoCkl AOMKHBI COOTBETCTBOBATL
obwum TpebosaHmam (EH 1232 unu EH 12919) unm tpeboBaHusim, npuBeaeHHbiM B 4.1, n nioboiM Gonee cTpormm

1) PykoBOACTBO MO reHepypoBaHUIo NOAXOASILMX TECTOBLIX adpo3oned npusedeHo B [31] — [32].

2) CM. npumep, Np1BEdEHHbIN B nyGrnvkaumm [2].

%) Mpupoaa BNMAHWUS TyPGYNEHTHOCTU Ha XapaKTepUCTUKM NPOBOOTGOPHUKA B HACTOAWEe BPEMA HE JOCTATOHHO
SICHA, B 4OKYMEHTUPOBaHHbIE 3Ha4YeHWs1 ANVHBI TYPOYNEHTHOrO y4acTka  MHTEHCUBHOCTW TypOYyNeHTHOCTW Ha HEeM NO3BO-
NAT NPOBECTU COOTBETCTBYIOWME UCCIEA0BaHMA.
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TpeboBaHWAM, YCTaHOBMEHHBIM B PYKOBOACTBE MO 3KCNyaTauun npo6oot6opHmka. MpoGooTGOPHNKM ¢ BCTPOEHHBIM
HacocoMm unu nobyautenem pacxoga UCNLITLIBAIOT NPU TEX XKe YCMOBUSIX MOTOKA, KAKUe YCTAHOBNEHbI Arst BCTPOEHHOIO
Hacoca unu nobyautens pacxopa.
A.3 MeToab! BblMMCNIEHUA
A.3.1 O6wme nonoxeHus
Ina Bblumcnennsa TouHOCTM Npo60o0TOOpHMKA HEOGXOAUMBI 3HAYEHUSI OLIEHOK CMELWEHUs U ero HeonpeaeneHHo-
¢Tn. B npunoxennn F npvBeaeHsl npumepbl pasnnyHbiX METOA0B BbIUMCIIEHUS 3TUX XapakTepUCTUK HA OCHOBE 3KCnepu-
MEHTanbHbIX AAHHbLIX; YKa3aHbl CChIIKM HA onybrnukoBaHHbIe CTaTbM, copepxalme paboqne npumepbl BblYMCIEHWA.
OKCnepumeHTanbHble [aHHble — 3TO 3HAYeHUs1 CoAepXXaHusl YacTuL, aspo3oris, NONyYeHHbIE C UCMONB30BaHUEM
ucnbiTyemoro npo6ootbopHuka n npo6ooT6opHUka, paboTalolero B N30KMHETUHECKOM PEXUME, Kak (DYHKUMA aspo-
AVHaMMUYECcKoro AnameTpa yacTtul; nogobHble Habopbl AaHHBIX MOTYT GbiTh AOCTYNMHBI ANA pAAa 3Ha4YEHU Apymmx dak-
TOPOB, TaKMX KaK CKOpPOCTb BeTpa. B 3TOM crnyyae onucaHHble BbIUWUCIEHUsI AOMKHbI OblTb NOBTOPEHbI ANA KaXaoro
Habopa nony4eHHbIX 3Ha4eHnin 3hPEKTUBHOCTU ANS KKAON KOHTPONMPYEMOIA CKOPOCTU BETPA UNW APYroro BNNAIOWEro
chakropa.
A.3.2 0603Ha4Y€HUA U COKpaLYeHUs
A(MMAD,GSD, D) — Hopmanu3oBaHHOe norapvucMmuyecku-HopManbHoe pacnpegerneHme Yactuy aspo3ons no pasme-
pam ¢ aspoaMHaMUYECKUM ANaMeTpOM, COOTBETCTBYIOWMM MACCOBOW MeguaHe pacnpeaeneHus
MMAD, n cTaHgapTHbIM reOMeTpUYEeCKUM OTKITOHEHWEM pa3mepoB GSD;
D — aspoagvHamuueckuii gnameTp;

E(D) — ycpegHeHHas kpueas addektmBHocT ot6opa npob mucnbityemoro npo60oT60pHUKA;
F(D) — ueneBoi HopmaTne no oT6opy Npoo;

C — cpeaHee cofepKaHwe yNoBNEeHHbIX YacTuL, aspo30ons KakK AONA MX COAEPXKAHWS B OKPYXKalouem

BO3JyXe, MoMy4YeHHOe Ha ucnbiTyemom npubope Ans aspo3ons ¢ pacnpegerieHnem A;

Cstq — cogepxaHue oToBpaHHOro aspo3onsa Kak AO0Ns COAepXXaHWUsl a3po30riA B OKPYXKalOWEM BO3ayXe,
KoTopoe Morro 6bl 6bITE NONYYEHO ¢ MCNONb30BaHWEM MaearnsHOro NpobooTGopHuka ¢ achdekTUB-
HocTblo F(D) ans asposonsa ¢ pacnpegeneHvem A;

A — cMeleHne nnu oTHOCUTENBHAsA NOrPELUHOCTL CoAePXaHUs a3po30risl, ONPeAEneHHOro ¢ WUCMNOrb-
30BaHMWEM UCMbITYEeMOro nNpobooT6opHUKa Ana aspo3ons ¢ pacnpeaeneHuem A;

0% — [MCNEPCHS OLEHEHHOTO CMELLLEHNs MCMbITYeMOro Npo6ooTBOpHUKa NS aspo3onsl ¢ pacnpegene-

Huem A;

VA — YUCIO cTeneHen ceoboAbl OLEHKN AUCTNIEPCUMN CMELLLEHUS;

€ — SKCMEepUMEeHTarnbHO onpeaeneHHoe 3HaveHne 3thPeKTMBHOCTN Ana HacTuy ¢ pasmepom i (i = 1 go
| npu akcnepumeHnTe j (j =1 go J);

gy — coAepxaHve 4acTuy aspozonsa ¢ pasmepom i (i=1pa0l), otobpaHHOro ¢ ucnonb3oBaHMem

ucnelTyemoro npo6oot6opHuka, npu akcnepumente j(j =1 po J);
hy — copepxanue 1acTny aspo3ons ¢ paamepom i (i = 1 go I) B okpyxaiowem Boaayxe, OLEHEHHOe Ha
OCHOBE 3HAYEeHWUI, MONMYyYEeHHbIX C UCNoNb3oBaHeM NpobooTOopHMKa, paboTaloWwero B M30KUHETU-
YeCckoM pexume, npu skenepumente j (j =1 oo J).
A.3.3 OnpegeneHue achpekTuBHOCTH OTOOpA Npo6
[ns Bcex paamepoB yacTuy U MOBTOPHLIX 3KCNEpUMEHTOB adheKTMBHOCTL 0T6opa Npob BeuMCAT no opmyne

o Ji

=y (A.1)

Ha ocHoee oTAenbHbIX 3Ha4YeHWN € C NCNONb30BaHNEM NOAXOASILErO METO/AA ONPE/ENSIoT YCPEAHEHHYIO KPUBYIO

aaencumMocTn adbdbektuerocTn oTbopa nNpo6 E (D) . B npunoxennn F npuBeaeHbl NpuMepbl ABYX PasnnyHbIX METOOOB.

Ecnv kpuBas cornacyetcsl ¢ 3kcnepvMeHTanbHbIMU AaHHBIMKY, TO OHa AOIMKHA OblTb NpMeMnema ¢ hu3nUeckoil TOUKU

3peHust, T. €. MpU 3Ha4YeHun aspoamHammudeckoro guametpa 0 scdcekTMBHOCTL AoMmKHA NpubrvkaTbes K 1, ecnu Heus-
BECTHO, 4TO Nnpo6ooT6opHUK BeaeT ceba nHadve. [lnsa kpueoW He AomxHO HabnoaaTkest HecooTBeTCTBME [6].

A.3.4 BbluucneHue cogepxaHus oTobpaHHoOro asposons

Ecrm E (D) — ycpenHerHan kpueas acheKTMBHOCTM 0TGOPa NPoG Anst UCNBITLIBAEMOTrO NPOGoOTOOPHMKA, TO

cpegHee copepxaHue oToGpaHHbIX YacTUL, @3po3onsi C HaxXo4AT ANs KKAOro pacnpeAeneHns YacTul asposons no
pasamepam A BbluMMCNEHMEM MHTErpana no copmyne

Dipax —
C= | A(MMAD,GSD, D)E (D) dD. (A.2)
Drin
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UucnoBoe 3HaueHWe MHTerpana OLuEHUBAT NOAXOASALMM METOAOM (HanpuMep, MeToo0M MHTErpupoBaHusa Pom-
6epra, [26]) ¢ norpewHocTbIo He 6onee 1-10~%. Mpeaensl MHTErPMPOBaHMS D pin W Doy BOCTUIAIOTCA NPY 3HAYEHUN A M

E (D) ne Gonee 5-107* unu ana eabixaemoit dpakumm npu D, PABHOM MaKCUMaNbHOMY 3HAUEHWIO adPOAMHAMMYEC-
KOro AvameTpa, Norny4eHHOro B akcnepumeHtax. Cm. Takxke npunoxenue F.
Ecnun adpektmBHOCTE Ha Bxoge n 3(P(PEKTMBHOCTb BHYTPEHHENO pasfeneHns onpeaensioT B ABYX Pa3NUYHbIX

SKCMEPUMEHTAX, TO YMHOXaIOT achcbexTuBHocTb pasaenenus £ (D) va cooTBeTcTBYIOWLYI0 M3MEPEHHYI0 3P HEKTMBHOCT

Ha Bxoge, /(D). 3amensior E (D) B hopmyne (A.2) Ha 3TO 3HaUeHue.

A.3.5 BbluucneHue cogepxaHus aapo3ors, 0To6paHHOro uaeanbHbIM NPo600TEOPHUKOM

CopgepxaHne oTobpaHHoro asposons Cy, koTopoe Moo 6bl GbiTh NoNy4eHo Ans pacnpeaeneHns Yactul aspo-
3015 No pa3mMepam A ¢ UCMonbL3oBaHMeM uaeansHoro npubopa ana ot6opa Npob, BEIMMCNAIOT NYTEM YUCNOBOFO UHTEr-

PUpoBaHMs Mo hopmyrie (A.2), 3aMeHssl B Heil MaMepeHHyto ahexTMBHOCTL oT60pa npo6 E (D) Ha cooTeeTcTByIoWwMii
Ans ucneiTyemoro npobooTtbopHuka HopmaTme no otéopy npob F(D) no cdopmyne

Dimax
Csa = | A(MMAD, GSD, D) F(D) F(D)dD. (A.3)
Dmin

Mpeaensl MHTErpupoBaHusl JOMKHbI ObiTe TakKMMK e, Kak n B chopmyne (A.2).

A.3.6 BbluncneHue cmelLeHUs XapakTepUCTUKN Npo6ooToopHUKaA

Ons no6oro pacnpegenexHns Yactuy aspo3oss no pasmepam A cMmelleHne cogepXaHus oTo6paHHoOro aspo3sorns
BbIYMCNAOT No opmyne

A
Cstd

(A.4)

BbuncnsaoT 3HaueHuUst cMelleHust Ans pacnpegeneHnin YacTyy, aspo3onein no pasmepam, NpuBeaeHHbLIM B Tabnu-
ue A.2. MNMony4yeHHble 3Ha4YeHUs1 CMeLLleHUsl B Buae Tabnuubl NpUBOAAT B NPOTOKONE UCNbITaHUM, a Takke HAHOCAT Ha
rpacuk, MeloLWwmMn BUA KapTbl CMelLeHus], NpeacTaenstowen coboli gsyxMmepHyio guarpammy ¢ GSD n MMAD Ha ocsx u
TOYKaMM C OOMHAKOBBIM CMeLLeHWeM, COedMHEHHbIMU AN 0TobpaXeHNA KOHTYpoB. [Na Kaxaoh CKOpOCTW BeTpa WUiu
APYIMX BAMAIOWMX HaKTOPOB CTPOAT CBOIO Anarpammy. pu oueHke xapaktepucTuk npobootbopHuka (cm. Tabnuuy A.2)
paccmaTtpvBaeMble pacrnpegeneHust YacTuy asposons No pasMepam OOMMkHbl ObiTb OTMEYEHbl HA KapTax CMELEHUs.

A.3.7 MpumeHeHne nonpaBo4HOro koadhdpuumeHTa

Ecnv cmeweHne npubnmanTensHO 0aMHAKOBO ANsi BCEX pacCMaTpuBaeMbiX pacnpeaeneHuii yactuy aspo3ons no
pasmepam U ansi Bcex BNUSOWMX (hakTopoB, TO CMeLLeHNe MOXeT ObiTb YMEHBLUIEHO MyTEM YMHOXEHUSI BCEX 3HAYEHUI
COAEPXKAHUSA, MOMYYEHHBIX C MOMOLLbLIO NPOBOOTEOPHMKE, Ha MONPaBOYHbLINA Ko3dduumeHT corr = (1+A)~! ana nonyuenuns
ny4ywero cOOTBETCTBMA HOpMaTUBY no oT6opy npo6. Ecnv npo6ooT6opHMK NpegnonaraeTcs Mcnonb3oBaTb TakMM o6pa-
30M, TO CMELLEeHNe CKOPPEKTUPOBaHHbIX Pe3yrbTaToB BbIMMCNSAOT MO hopMyne

C x corr — Cyqg

A Con . (A.5)

3HaveHve NonpaBku NPUBOAAT B MPOTOKONE UCMbITaHWi NpobooTbopHuKa. [ins pacnpegeneHuii yacTul asposo-
NS No pasmepam, YCTaHOBNEeHHbIM B A.3.6, CTPOAT HOBbIE KAPThl CMELLEHUS] U HAHOCAT HAa HUX CKOPPEKTUPOBAHHbIE
CMeLLEeHusI.

A.3.8 BbluucneHue HeonpeneneHHOCT OLIEHEHHOro cMelleHus npobooTbopHuka

HeonpepeneHHOCTb OLEHEHHOro CMeLLeHUs1 pacnpeaeneduss A yactvuy asposonsi N0 pasMepam 3agaeTcs AuUC-
nepcuen cMmelleHus:

Var(C)

2
CA =
2
Cstd

(A.6)

[MprvMepbl METOOOB BbIHMUCNEHWS Var(E) npusegeHbl B npunoxenun F. Jucnepcunio cmeweHuns BulumncnsiioT gnst
pacnpegeneHva A yacTvu aspo3orns no pasmepam, ycTaHoBneHHbIX B A.3.6, a nonydveHHble 3Ha4eHus B Buge Tabnuubl
NpuBOAAT B NPOTOKOME UCHMbITAHWUIA.

Yucno cteneHei cBobogbl, NPU KOTOPOM OLEHWBAETCS AMCMEPCUSA CMELEHUs], V,, MOXET GbITb MPUHATO PaBHbIM
N — p, rae N — 4ncno NOBTOPHBIX M3MEPEHUI ANA NOMNy4YeHust KpUBoK 3EKTUBHOCTU, @ P — YUCIO NapameTpos,
MCMNONb3yeMbIX Ons MOAenMpoBaHua kpueon addpekTmBHocTU. Mpumepsbl 3HaveHwi, B3aTbiX B kadecTBe N 1 p, npuBege-
Hbl B npunoxexun F.

13
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Ecnu athhekTMBHOCTL N0 BXOAY W 9PMEKTVBHOCTE BHYTPEHHENO pa3feneHus onpeaensioT B ABYyX 3KCNEpUMEHTaX,
TO AMCNEPCUN CMELLEHNS B KAXOOM 3KCMEPVMEHTE BbIYMCIIAIOT OTAEMBHO, 8 3aTeM CYMMUPYIOT No dopmyrne

2 2 2
OA = OA(inlet)y T OA(separation) (A7)

rge noacTpoudHbie MHAekeol «inlet» («Ha Bxoge») u «separation» («pasgeneHusi») OTHOCATCA K BENUYMHAM, BblMUCHEH-
HbIM B 3KCMEPUMEHTaxX no onpegeneHnio 3MEKTUBHOCTU Ha BXxode U 3hEKTUBHOCTU pasaerneHnst COOTBETCTBEHHO.

A.3.9 BbluucneHue To4HoCcTU NPo600T6OpHUKA

OueHunBaloT nokasaTenb TOYHOCTU NPoBOOTHOPHVKE, BLIYMCNAA OQHOCTOPOHHIOW 95%-HYl0 AOBEPUTENBHYIO rpa-
HuUUy abCconoTHOro cmelLeHnst A no copmyne

Aypper= 100 (1A +t0,), (A.8)
rae t — aHadeHne ana v, creneHen ceoboapl (cm. A.3.7), npesocxogsiuee KsaHTunNb i-pacnpegenenua CTbiogeHTa npu
BeposiTHocTh o = 0,05;
|A] — abcontoTHOE 3HaveHWe cMmelleHus], oleHeHHoe no A.3.6;
o, — oueHeHo no A.3.8.

B HacToswem cTtaHaapTe nokasartesib TOMHOCTW Accuracy paBeH A, per-

BbluncnsioT 3HaueHuUs nokasartensl TOYHOCTM ANs pacnpedeneHuil YacTul asposons no pasmepam, npuBeaeH-
Hblx B Tabnuue A.2. MNonyyeHHble 3Ha4eHus nokasaTensi TOYHOCTY B BuAe Tabnmubl NpMBOAAT B NPOTOKOIE UCMLITaHWi, a
Takke HaHOCAT Ha rpaduk, MMeroWMIi BUA KapTbl NOKa3aTtens TOYHOCTH, NpeacTaBnsoweli coboi AByXMepHyo guarpam-
My, ¢ GSD n MMAD Ha ocsix u ToYkamu ¢ OAVHAaKOBbLIM 3Ha4YeHMeM MoKasaTensa TOHHOCTH, COeauHEeHHbIMU ansa otobpa-
XeHwnsl KOHTYpoB. PaccTosiHne mexay KOHTYpamu AomkHO BbiTe He Gonee 10 %. [Ana kaxaoh ckopocTu BeTpa unu apyrnx
BNVAIOWNX (PaKTOPOB CTPOAT CBOO amarpammy. [pu oueHke xapaktepucTuk npobootbopHuka (cm. Tabnuuy A.2) pac-
cMaTpuBaemble pacnpegeneHusl YacTuy asposons No pasMepam JOKHbl BblTb OTMeUeHbl Ha KapTax TOYHOCTY.

A.4 MpoTokon ucnbiTaHUA

MpoTokon ucnbITaHWi JOMKeH cofepxaTb pasgentl B COOTBETCTBUM C NPUBEAEHHBIM HUXE ONUCAHWEM.

A.4.1Moapo6Hoe onucaHue UcNbITaTeNbLHOK NabopaTopuun u huHaHcUupytoueid opraHusauuu

HaszeaHue 1 apgpec ucneiTatensHon nabopaTtopumn, nepeqmcnedne nepcoHana, BbiNONHAWEro UCNbITaHuA, AaTa
BbINONHEHMs paboT, Ha3BaHWe (hMHaAHCUPYIOLWLEN OpraHn3auun.

A.4.2 OnucaHue ncnbiTyemoro npo6ootéopHuka

- HaMMeHoBaHue npuéopa;

- 0606LWeHHbIV TUA, T. €. LMKIMOH, ocaauTersb;

- HopmaTue(bl) No oT6opy Npob, Ha COOTBETCTBME C KOTOPbLIM NPOBOAUTCS UCMLITAHUE;

- 06nacTb NPMMEHMMOCTN UCTILITAHUS! U NIOGbIE OrpaHNYEHUs! MO NPUMEHEHUIO NPOGOOTGOPHUKA B NMONEBbIX YCNO-
BUWsX, 0OYCNOBMNEHHbIE OrpaHWYEHHOCTBIO 06nacT NPUMEHUMOCTU UCTILITAHUS;

- 3aBOACKON HOMEP, CPOK FOAHOCTU U NPeanpusiTue — U3roTOBUTENb UCMbITYEMbIX 00pa3LIoB.

A.4.3 Kputuveckuni ananus otoopa npob

(Cm. pasgen 5)

- onvcanme otbopa nNpob ucnbiTyeMbiM Npo6oOTOOPHUKOM;

- thakTopbl, BNusaowme Ha otbop npob;

- 060CHOBaHME NPUYUH BKIIOUYEHWUST UMM UCKMIOUEHUsI HeobsI3aTenbHbIX BMAIOWMX (haKTOpOB, NPUBEAEHHbLIX B
Tabnvue A.1.

A.4.4 Ucnonb3yemble nabopaTopHbie MeToAbI

Mpueogat nogpobHoe onucaHve MeTOAOB, UCTIONb3YEMbIX HA BCEX aTanax NabopaTopHbIX UCTbITAHWIA, ¢ NpUBe-
AeHnem ocobbiX CCbINOK Ha MeToAbl, NPOCNeXuBaemble K cTaHgapTam. Kak npaBuno B NpoTokore npuBogsT:

a) cxemaTtu4Hoe n3obpaxeHue U onucaHue UcnbiTaTeNibHOrO 060pyaOBaHKs, T. €. a3poAUHAMUYECKOH TPYGbl NnK
a3p030MbLHON Kamepbl, BKMIOYass UX PasMmepbl, € yKasaHMeM MEeCTOPacnonoXeHus npo6ooT60pHUKOB;

b) ana aspoguHamunyeckmux Tpy6 nogpobHoe onucanne npodunei CKOpocTH, MeCT OrpaHNMYeHust NOToka u Typby-
NEeHTHOCTH;

C) ANA nHAMBKMAYanbHbIX NPO60OTOOPHUKOB — OMNUCaHUe MaHeKeHa WK APYroli KOHCTPYKLUMKM OISl NPOBEeAeHNs
3KCMEPUMEHTAa; MECTOMONOXEHUE U opueHTaumsl Npo6ooTOOPHUKOB;

d) onncanune ncnone3yemoro(bix) TeCTOBOro(biX) aspo3onsi(eil) u cucTembl X reHepUPOBaHUS;

€) onucaHue MeToAOB onpefeneHuss cTabunbHOCTU U OAHOPOOHOCTU a3po30ris;

f) paHHbIe NO pacnpegeneHuio YacTuL, aspo3orisl No pa3mepam;

g) onucaHne rpagyvpoeku npubopoB Arisi onpefeneHs aspoanHaMMYeckoro AMameTpa;

h) norpewHocTn onpegeneHnsi asapoauHaMUYECcKOro AnameTpa;

i) onucanne pedepeHTHoro metoaa otbopa npob;

j) nogpobHoe onucanne kanubposku nobyauTensi pacxoga npo6ooTOOPHUKA;

k) nogpo6Hoe onucaHne nobbiX UCMONb3yeMbIX BHELHUX HACOCOB;

1) 3Ha4eHna TemnepaTypsbl, AaBNeHUsi U BNaXHOCTU BO BPEMSI UCTIbITAHWIA;

m) onucaHWe MEeTOAOB aHanusa U NorpelHoOCTU aHanuaa;

upper’
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n) onMcaHne MeTOAOB BbIUYMCIIEHNS OMOPHbBIX 3HAYEHUI COAepKaHWA; OTHOCUTENbHbIE CTaH4APTHbLIE OTKIOHEHUS]
ONOPHLIX 3HAYEHWIi CopepX)KaHus;

0) onucaHve BbiGopa n 06paboTky NblneynoBuTener N Npoueayp o4UCTkM NpoBooTEOPHMKOB.

A.4.5 MNogpo6GHoe onucaHne NnaHa IKCnepumMeHTa

B npoTtokone wcneiTaHuii B Buge tabnvubl NpMBOOAT NNaH SKCNEepUMeEHTa € yKasaHMeM Yncra UCMbITbIBaeMbIX
06pasLoB, pasMepoB YacTWL, TECTOBOrO aspo3orsl, BHELWHNX (DaKkToOpPoB, TakMX HanpMMmep, Kak CKopoCTb BeTpa W uucna
YPOBHEW Ana Kaxporo hakropa. Takke ykasbiBaloT Nopsiaok, B KOTOPOM (hakTUYeCcku NpOBOAUIUCH 3KCMEPUMEHTI.
B aTtom pasgene npoTokona npuBogsT nogpobHoe onucaHune NiobbiX AOMOMHUTENbHBIX SKCNEPUMEHTOB, TakKMX Hanpu-
MEep, Kak 3KCNepuMEHT Mo onpeaeneHunto 3asucumocty adhdekTMBHOCTM 0T6opa Npob OT XxapakTepucTMK NoToKa. Takke
B MpOTOKONe NpuBoaaT nogpobHoe onncaHwe nopsigka NpoBefeHUsi OCHOBHOMO UCMbITaHWA.

A.4.6 NpeactaBneHne pe3ynbTaToOB 3KCNEPUMEHTOB

CocraBnsitoT 1abnuuy, B KOTOPOW NPUBOAAT BCE 3HaYeHWA 3PDEKTUBHOCTM Npo6ooTGOPHUKE, NOMyYeHHble
NPy YyCTaHOBMEHHLIX 3HAa4EeHUSX a3poaMHaMMHecknx anamMeTpoB YacTuu, Ansi Bcex o6pasyoe npo6ooT6opHMKoB. B Tab-
nvue(ax) gormxeH 6biTb NogpobHO maeHTMMUMpoBaH obpasel NpobooT6opHUKA, NONOXEHWE MaHekeHa {(ecrnv Tako-
BOW NPUMEHSIETCS), CKOPOCTb BETPA U Apyrue yunToiBaemele hakTopbl. Pesynbtathl AONONHUTENBHBIX UCMbITaHUA NPUBO-
OAT B oTAenbHONM Tabnuue.

A.4.7 AHanu3 pe3ynbTaToB

B npoTokone npuBOAAT onvcaHne MeToAO0B BblMUCMEHUS CMelLeHusl NpoBooTOopHUKa U AUCNEPCUUN CMELLEeHUs], a
pesynbTaTtbl BbIYMCIIEHWIA CBOAAT B Tabnuuy. [uarpammbl CMeLWeHus U nokasatens TOMHOCTU Npo6ooT6opHMKa Kak yH-
KUMiA napamMeTpoB pacripefenenns 4acTul, aspo3oneli no paamepaM NpuBoAAT ANs KaXAO0W YCTaHOBIEHHOW Npu ncnbl-
TaHUM CKOPOCTU BeTpa Unn Apyroro cdakropa.

A.4.8 XapakTepucTtuku npo6ooT6opHuKa

BbisiBNAOT pacnpegeneHns 4yacTul, aspos3ons o pa3mepam U CKOPOCTb BETPA, NpU KOTOPLIX NPo60oT6opHUK aaeT
OLEHKY WCTUHHOTO COAEPXKaHWs, 3aBblWEHHYIO UK 3aHuXeHHyto 6onee yem Ha 10 %.

BbisBnsioT pacnpegeneHns 4acTuL aspo3ons no pa3mMepam U CKOpOCTU BeTpa (Unu Apyrve napameTpbl OKpyxa-
toLLert cpepbl), Npyu kOTopbIX NPo6ooT6opHUK paboTaeT ¢ Tpebyemoi TOUHOCTLIO (CM. 4.2).

OnpepensioT nobble NonpaBoYHbIe KOIMPHOULMEHTBI, KOTOPLIE NPUMEHSIOT AN 3HAYEHUA COAepPXaHWA, Nony-
YeHHbIX C MoMOLb0 Npo6ooTBopHUMKa.

OnpepensitoT Niobble cneunanbHble orpaHnyYeHus pabounx xapaktepuctuk npo6ooT6opHUKa.

Tabnwuya A.2— PacnpegeneHusi yactuy no paamepam, Heobxoaumele AN OLEHKN XapaKTepUCTUK Npo6ooT6opHMKOB
aspo3sonei

GSD
MMAD
1,75 2,0 2,25 2,5 2,75 3,0 3,25 3,6 3,75 4,0
1 R T,I R TI RT,I R, T,I RTI RTI RT,I R, T,I R,T,I RT1I
2 R T,I R TI RT,I R, T,I RTI RTI RT,I R, T,I R,T,I RT1I
3 R T,I R TI RT,I R, T,I RTI RTI RT,I R, T,I R,T,I RT1I
4 R T,I R TI RT,I R, T,I RTI RTI RT,I R, T,I R,T,I RT1I
5 R T,I R TI RT,I R, T,I RTI RTI RT,I R, T,I R,T,I RT1I
6 R T,I R TI R,T,I R,T,I RTI RTI RT,I R, T,I R,T,I RT1I
7 R T,I R TI R,T,I R,T,I RTI RTI RT,I R, T,I R,T,I RT1I
8 R T,I R TI R,T,I R,T,I RTI RTI RT,I R, T,I R,T,I RT1I
9 R T,I R TI R,T,I RT,I RTI RTI RT,I R, T,I R,T,I RT1I
10 R T,I R TI R,T,I RT,I RTI RTI RT,I R, T,I R,T,I RT1I
11 R T,I RT,I R,T,I RT,I RTI RTI RT,I R, T,I R,T,I RT1I
12 R T,I R T,I R,T,I RT,I RTI RTI RT,I R, T,I R,T,I RT1I
13 T, 1 R T,I R,T,I RT,I RTI RTI RT,I R, T,I R, T,I RT1I
14 T, 1 R T,I R,T,I RT,I RTI RTI RT,I R, T,I R, T,I RT1I
15 T, 1 R T,I R,T,I RT,I RTI RTI RT,I R, T,I R, T,I RT1I
16 T, 1 T, 1 R,T,I RT,I RTI RTI RT,I R, T,I R, T,I RT1I
17 T, 1 T, 1 R,T,I RT,I RTI RTI RT,I R, T,I R, T,I RT1I
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lpodosmkeHue mabnuybi A.2

GSD
MMAD
1,75 2,0 2,25 2,5 2,75 3,0 3,25 3,5 3,75 4,0
18 T, T, T, R, T,I R, T,I R, T,I R, T,I R, T,I R, T,I R, T,I1
19 T, T, T, R, T,I R, T,I R, T,I R, T,I R, T,I R, T,I1 R, T,I
20 T, T, T, R, T,I R, T,I R, T,I R, T,I R, T,I R, T,1 R, T,I1
21 T, T, T, T,1 R, T,I R, T,I R, T,1 R, T,I R, T,1 R, T,I1
22 T, T, T, T, R, T,I R, T,I R, T,I R, T,I R, T,1 R, T,I1
23 T, T, T, T, R, T,I R, T,I R, T,I R, T,I R, T,I1 R, T,I1
24 T, T, T, T, R, T,I R, T,I R, T,I R, T,I R, T,I1 R, T,I1
25 T T, T, T, T R, T,I R, T.I RT.I | RT,I | RTI
26 T, T, T, T, T, R, T,I R, T,I R, T,I R, T,I
27 T, T, T, T, T, R, T,I R, T,I R, T,I
28 T, T, T, T, T, T, R, T,I R, T,I
29 T, T, T, T, T, T,I R, T,I
30 T, T, T, T, T, T,1 R, T,I1
31 T, T, T, T, T, T,1
32 T, T, T, T,1 T, T,1
33 T, T, T, T, T, T,I
34 | T, T, T, T,
35 | T, T, T, T,
36 [ T, T T, T,
37 | T, T, T,
38 | T, T, T,
39 | | T, T,
40 | | T, T,
41 | | T,
42 | | T,
43 | | T,
44 | | T,
45 | |
46 | |
47 | |
48 | |
49 | |
50 | |
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OkoHyaHue mabnuybl A.2

R = pecnupabenbHble pakuum

T = TopakanbHble pakumn

| = Babixaemble pakuum

O6nacTtb 3Ha4vennin MMAD v GSD, npuBegeHHas B 3Toi Tabnvue, BKNiovaeT pacnpegeneHnst 4actul aspo3ons
no pasmepam, npeacTaensowmx Hambonbwwnii nHTepec ana otbopa nNpob asposonel B Bosgyxe paboqen 30HbI.
KpuTepumn no BKIMIOYEHUIO KOHKPETHOIO pacnpegeneHnst YacTul no pasamepam arnisi pecnupabenbHoi, TopakansHOMn
Vv BAbIXaemMoW cpakuuin cnegyowme:

1) Bonee 84 % maccbl aspo3ons onpegenseTca YacTuLamm ¢ aspoavHaMUYecKUM gnameTpom He bGonee
100 MKM, T. . MMAD x GSD cocTtaBnsieT He 6onee 100;

2) B cnyyae pecnmpabenbHol 1 TopakanbHoW dpakumii, macca dpakumm, npeacTaBnsioWwen MHTepec, cocTas-
nsieT, no kpaviHe mepe, 5 % obweri maccel asposonsi. CylwecTyeT 362 pacnpeageneHusa Yactuu no pasmepy, npea-
CTaBMAWMX MHTEPEC Ons npobooTGOPHMKOB BAbIXaemon dpakuum, 333 — anst Npo6ooT6OPHUKOB TOPaKanbHOM
bpakumm n 224 — ans npo6ooTGOPHUKOB pecnpabenbHo dhpakLmm.

17
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MpunoxeHne B
(o6a3aTenbHoe)

Na6opaTopHble cpaBHUTENbHbIE UCMLITAHUSA

B.1 OcHOBHbIe NONOXeHus

Mpubop Ana onpegeneHnss coaepXXaHusa MbiY UCMbITLIBAIOT COBMECTHO € pedepeHTHbIM Npo6ooTGOpHUKOM.
O6a npubopa nomeLlaoT B cpeay ¢ OOQHUMK U TEMU e TECTOBbIMW adpo30nsiMu B aspoauHammdeckoi Tpybe unw
aspo30MbHON Kamepe, a UCnblTaHWA NOBTOPSIIOT B 3a4aHHbIX YCIOBUSIX, COOTBETCTBYIOLLMX MpearonaraeMomy npumeHe-
HWIO UCMbITYemMoro npubopa. 3atem cpaBHMBAIOT 3HAYEHWUS COAEPXKaHUS, MOMyYeHHbIe Ha pasHbiX Npubopax. PeaynbTa-
Tbl, MOMyY€HHbIE HA WCNBITYEMOM Npubope, AOMKHbLI COMMAacoBLIBATLCS B YCTAHOBMNEHHbIX Npedenax ¢ peaynbratamu,
NoOny4YeHHbIMK € MOMOLWBIO pedepeHTHOro npobooTbopHMKa.

MpuHUMNManeHoe OTNMYMe 3TOro MeToaa OT MeToAa UCNbITaHUA, NPUBEAEHHOTO B MPUMNOXEHUU A, COCTOUT B TOM,
4YTO NpW NabopaTtopHOM CPaBHEHUW He OMpeaensitoT KpUBYyio 3MEKTMBHOCTM Npo6ooTOOPHUKA 1, cnegoBaTentHo, uc-
MbITyeMbIA NPUGop He MoxeT BbiTh HanMpPsIMYIO NPOBEPEH Ha COOTBETCTBUE HOpPMaTMBaM no oTbopy npo6, ycTaHoBNEH-
Heim B EH 481. 3710 03Hay4aeT, 4To, NpOBOAs 3TO UCMLITAHWE, HEBO3MOXHO BbIYMCIUTL MOKa3aTeNb TOYHOCTU UMK CYyM-
MapHYI0 HeonpeaeneHHOCTb McnbiTyemoro npubopa ans no6oro nNpon3eornbHO BbIGpaHHOIO pacnpeaeneHns vactuy,
aspo30rA no pasmepam, He NPUMEHEHHOIO B MCMNbITaHUSX. BbIGOp TECTOBLIX a3po30neil U yCnoBuii UCNbITAHWIA ABNSAET-
€A 0c06EHHO BaXHbIM, MOCKOMbKY OHW ByayT orpaHuymBaTth obnacTe NpUMeHeHUs! NpMbopa B NONEBbLIX YCNOBUSAX.

B.2 MeToa ucnbitaHui

B.2.1 O6wue nonoxeHusa

3HaveHus1 cogepxaHnsa aapo3onsl, Nony4eHHbIe C NCNONb30BaHUEM UCMBITYEMOro Npo6ooT6OpHUKA, AenNAT Ha
3HaYeHMs cogdepxaHusi aspo3onsl, Nony4YeHHble C UCMonb3oBaHueM pecepeHTHOro nNpo6ooTbopHUKa, (CM. onpeaene-
HUS MCMbITYeMOro u pedepeHTHOro NpobooT6opHMKoB B pasgene 3). [naH skcnepuMeHTa NpogyMbiBaloT Takum obpa-
30M, 4T06bI 0COB60Ee BHMMaHWe BbINO yaeneHo cry4YaiHomy BblOOpY M OLeHKe OCHOBHBIX BNUsiiowmx daktopor. MNnaH v
NpUBEAEHHYI0 B HEM CTaTUCTUYECKYO MOZerNb ONUCLIBAOT B NPOTOKOME UCTLITaHUA.

B.2.2 YcnoBua ucnbitaHui

WcnbiTaHus ¢ aspo3ornem npoBoasiT B a3poanHaMmyeckorn Tpybe unm aspo3ornbHoi kamepe ¢ NOAXo4AWMUM UCTO-
HUKOM reHepupoBaHus asposoneii’). CogepxaHue aspo3ons AOMKHO 6biTb OAHOPOAHLIM B MecTe NPOBEASHUS U3Me-
peHwii, rae pasmelweHsl Npo6ooT6opHKkK. AcnbiTaTensHasa ycTaHOBKa AOMMKHA ob6ecneumBaTbh M3MEHEHWE KOHTPONUpPY-
€eMbIX (HhaKTOPOB B COOTBETCTBUM C TpebosaHusimmn B.2.3. McnbiTaHnsA no npoBepke TeMnepaTypHoir cTabunbHOCTH aaTyum-
Ka MbINK € MPSIMbIM OTCHYETOM MOKa3aHWii NPOBOAAT B KIMMaTUYECKOW kamepe, B KOTOPOU TemnepaTypa MOXeT u3me-
HATBCA B COOTBETCTBMM C TpebosaHusamu B.2.3. UcnbiTyemble nHaveuayanesHbie npobooT6opHukK ans otbopa Bapixae-
MOV chpakumu, NpeaHa3HaYeHHble AN UCNONb30BaHUsi HA OTKPLITOM BO3JyXe WIU B cpefiax ¢ MHTEHCUBHOW NPUHYau-
TenbHOW BEHTUNAUMEN (T. €. Npu ckopocTu BeTpa Gornee 1 M/c), cpaBHMBaIOT ¢ pedepeHTHbIMU Npo6ooT6opHNKaMu, ana
KOTOpbIX ObINO NOATBEPXAEHO COOTBETCTBUE TpeboBaHmsAM B 3Tux ycnosusix. [peanovtutensHo o6a npo6ooT6opHuka
(ncnbiTyembli M pethepeHTHbIR) YCTaHOBUTL HA OAUH U TOT € MaHekeH U NMPOBECTU UCTIbITAHME B OQHO U TOXE BPEMS.
Pasmep 1 xapakTepucTuky MaTepuarna UCrornb3yeMoro MaHekeHa ykasblBaloT B MPOTOKONE UCMbITaHui. AnbTepHaTue-
Hble MeToZbl UCTMLITaHUIA MOTYT BbiTb NPUMEHEHb!, ecn BbINo [10Ka3aHOo, YTO OHW AAI0T aHANOrMuHbIE pesynbTaTei?).
MonoxeHne mMaHekeHa AOMKHO BOCNPOM3BOAUTL 3O(eKTbl, BbI3BAHHbIE NMPUCYTCTBUEM YENOBeKa, T. €. ero ronoea u
KOPMYC, OAEThIN B YNCTBIN XNONYaTOBYMaXKHbI KOMBUHE30H UNK aHanorMuHyto oaexay). Ecnu npo600T60pHUK UCNbIThI-
BalOT B Ka4eCcTBe WHAMBWMAYarbHOIO, TO MOJIYYEHHbIE pe3ynbTaTbl HEe MPUMEHSIIOT AN €ero UCNorb30BaHNA B KavYecTBe
cTaTnyeckoro npobooTbopHKKka B cpege ¢ Bonbliol ckopocThio BeTpa (M HAao6opoT). Ecnu no TeXHUYecKkuMm npuYmHam
MaHeKeH UCMonb30BaTh HeMb3as, TO CKOPOCTU BETPa B a3poguHammyeckoi Tpybe forkHbl 6biTe He Gonee 2 m/c (Hanpu-
mep, He Gonee 0,5 m/c, 1 M/C K 2 M/C), a OrpaHNYeHnsl MO UCMLITAHUIO NPUBOAAT B NPOTOKOIeE.

B.2.3 KonTponupyemsie Bnusolmne haxkTopsbl

B.2.3.1 O6wue nonoxeHus

CpaBHuUTEenbHbIe UCMBITaHUSI OOIMKHEI BKIOYaTh Te Brivsiiowme GakTopbl, KOTOpbIE OTMEYEHbl KaK BaXHble Ars
ucnelTyemoro npubopa. B tabnuue B.1 npuBeaeH nepeyeHb Hanbonee BaxHbIX hakTOPOB U OTMEYUEHO, ANA KAKMX N3 HUX
ucnelTaHme obsazateneHo (C), o6s3aTenbHO AN NPUBOPOB HEKOTOPLIX TUMOB UMW KOHKPETHBLIX Cy4aeB NpUMeHeHus
(C*) urm HeobszatenbHo (O). WckntoueHHble dakTopbl ¢ 060CHOBaHUEM MPUYMHBI UCKIIOUYEHMS YKa3bliBaloT B pasgene
NpoTOKONa UCNbITaHWM, rae npueedeHa obnacTb MX NPUMEHEHMsI.

1) MoreaHble ykasaHUs MO reHepUpPOBaHUIo NOAXOAALLMX TECTOBLIX aspo3oreii npuseaeHs! B [31] — [33].

2) Insi Toro 4To6bI BbISICHUTB, KAKUM CNOCOBOM, KPOME UCMOMb30BaHUSA MaHEKeHa, 3TO MOXeT BbITb OCYLLECTBIIEHO,
HeobxoauMo NPOBECTU MCccnedoBaHue.

3) Mpumepb! OLEHOK XapakKTepUCTUK MHOMBUAYArEHLIX NPo6ooTEOpHIKOR AN oT6opa BAbIXaeMoii pakumn npu-
BedeHbl B paboTtax [12], [24] v [30].
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B tabnuue B.1 npvBegeHbl gnana3oHbl 3Ha4eHWA hakTopoB, AMNs KOTOPbIX NPOBOAAT UCMLITAHUSA, U YMCIIO TOYEK B
aTux gnanaszoHax. ObbluHO, BbibpaHHble 3Ha4YeHus1 He 0bs3aTenbHO AOMKHLI BKOYaTh NpeaenbHble 3HaveHus avana-
30HA, XOTA B HEKOTOPLIX CMy4asx ycTaHaBNMBAIOT chieumansHble TpeboBaHua. Ecnun, ncxoas u3 nnaHa 3KCNEpPUMEHTA,
Heobxoaumo BbIGpaTh, HaNPMMep maTtepuansl, UCNOMNb3yeMble Afsl TeHEPUPOBAHNA TECTOBLIX a3po30Ner, TO Npu Kpu-
TUYECKOM aHanu3e paccMmarpuBaloT BrMsiHUE CAenaHHoro Bbibopa Ha NpUrogHoCTb pe3ynbTaToB UCbITaHUA 4N PYTUH-
Horo oT6opa npob.

WcnbiTaHns no onpegeneHuio 3aBUCMMOCTU CoAepXXaHusl aspo3onst OT pasmepa 1acTuu NPoBoAAT Npyu hUKCMpo-
BaHHbIX 3Ha4YEHUSIX BCEX OCTarbHbIX (DaKTopoB (HanpumMep, TONbKO NpY OAHON CKOPOCTW BeTpa, ABnsoweica Hanbonee
npeAcTaBUTENBHOM ANs YCNOBUIA MCNonb3oBaHusA). McnbiTaHns no onpegeneHnio 3aBUCUMOCTU OT Apyrux (hakTopoe
npoBOAAT TONbKO C OHUM TECTOBbIM a3p030IieMm.

Onsa kaxgoro coyeTaHusi YCNOBWIA IKCNEPUMEHTA NOMy4aloT WeCTb napannenetHbliX pesynebtaTtos. LWectb napan-
nernbHbIX pe3ynbTaToB MOMyT ObITb NONy4YeHbl NPYU BLINOMHEHUW UCNIBITAHWIA NOCNeAoBaTeNbHBIX UCILITAHWIA UK OAHO-
BPEMEHHOI0O UCMbITaHWs rpynnel 06pasuoB NPo6ooTEOPHUKOB, €cny 3TO NO3BONAIOT Pa3Mepbl UCbITaTENBHOrO 06opy-
[oBaHus n npobootbopHukos (B.2.4.4).

Ta6nwuya B.1— KoHTponupyembie Brivsiiolme hakropsbl

dakrop Cratyc [nana3soHn 3Ha4eHuin Yucno KOHTpPONUpyeMmbIX TOYEK NyHkT
B Anana3soHe
AspoauHa- C Babixaemas dpakuymsa ot 1 go > 3 nonuaucnepcHbix asposonen, | B.2.3.2
MUYECKUIA amna- 100 MKm BbIOpaHHbIX Tak, 4ToGbl OblN OXBaveH
METp YacTuy C TopakanbHas dpakumsa ot 0,1 4o | COOTBETCTBYIOWMI AMANa3oH
35 MKm
C PecnupabenbHasa ¢pakuyust ot 0,1
no 15 Mkm
CkopocTb C B paboueii 30He TONbKO BHYTPW No- 2: npm ckopocTu BeTpa < 1 m/c B.2.3.3
BeTpa meweHuii ot 0 go 1 m/c
C B paboueii 30He BHYTpU nomeLlle- 3: npu ckopocTtn BeTpa 0,5 m/c,
HUWIA UMK Ha OTKPLITOM Bo3ayxe ot 0 go | 1 m/cmn 4 m/c
4,0 m/c
Hanpaene- C YcpegHeHHOe No BCEM Hanpaene- HenpepbiBHOe BpalleHne npobGo- | B.2.3.4
HWe BeTpa HUAM oT6OpHUKA UNN = 4 3HA4YEHWU NoLwa-
roBO
CocraB (0% Mokasatenb npenomnexHusi, opma Buibupaiot nogxogawme matepu- | B.2.3.5
asposons W LBET YacTumy, ansl
Arnomepa- 0] He arnomepupoBaHHas nbifb; BbIGupatoT n fOKYMEHTUPYIOT B.2.4.2
uusi aspo3onsi Bbicoko arnmomepvpoBaHHas Mnbib
Macca oTo- 0] Bnnote 40 macchl, paBHOW Npouns- B.2.3.6
6paHHoOro aspo- BEJEHWIO: MaKkcumarnsHoe coaepxa-
30ns HUEe X PacCYMTaHHBIN pacxod X Bpe- 3
ms1 oT6opa npob
Temnepatyp- (0% OwanasoH Temnepatypsl o7 0 °C go B.2.3.7
Hasi cTabune- 40 °C 5
HOCTb
Crabune- (O MakcumanbHasi NpoAOCNKUTENb- B.2.3.8
HOCTb BO Bpe- HOCTb Nepuoga ot6opa npo6 — BNNOTh
MEHU [0 BOCbMM 4acoB >6

C — obsasaTtenbHoe.
C* — obsizaTenbHoe Ast HEKOTOPbIX TUMOB NPOGOOTGOPHUKOB MW KOHKPETHBIX CryYaeB NpMMeHeHus.
O* — HeobGA3aTenbHOE.

B.2.3.2 Paamep uyacTuy

BeiGupatoT NopoLwkK, Noaxoaswme Ans reHepypoBaHns TPeX NonManCnepcHbIX TECTOBLIX aspoaorei. pu oT16o-
pe npob TopakanbHoW 1 pecnupabenbHOM hpakLMii NPOLEHT Macchl YacTUl, CoaepKalmMxcs B TOpakanbHol U pecnupa-
6enbHOV thpakumm (COOTBETCTBEHHO), AOMMKEH cocTaBnsATe NpubnuanTensHo 10 % ansa nepeoro asposons, 50 % — ans
BToporo n 90 % — pns TpeTbero. Mpu oT6ope Npob BAbIXaeMol hpakuum aspogmHammuyeckue guameTpbl, COOTBETCTBY-
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IolMe MaccoBoi MeanaHe pacnpegeneHns YacTuy TeCTOBbIX adpo3oneit, AOMKHbI XOPOLWO OTNMYaTLCA APYr OT Apyra u
no KkpanHer mepe, 85 % maccbl a3apo3ons AOMKHLI NPUXOAUTCA HA YacTuubl C ad3POANHAMMUYECKUM ONAMETPOM He
6onee 100 mMkm.

B.2.3.3 CxopocTb BeTpa

HNvanasoH 3HaveHnn ckopocTu BeTpa Ansa «paboden 30HbI HA OTKPLITOM BO3AyXe» Taloke NPUMEHSIOT Ans npobo-
OTOOPHMKOB, MCNONb3YEMbIX B MOMELLEHUAX C NPUHYAUTENBHOW BEHTUNAUMEN (NpU CKOPOCTM NOTOKa Bo3dyxa Gonee
1 m/c). PexomeHgyemoe B HacTosileM cTaHaapTe Hanbonblwee 3HaveHne CKOPOCTU BeTpa MOXET BbITb U3MEHEHO, ecnn
npu KpUTUYECKOM aHanu3e HaigeHo 6onee nogxoaswee BepxHee NpegenbHOE 3HaYeHWe B 3aBUCMMOCTW OT npeanona-
raemoro ucrorb3oBaHus npo6ooTbopHuka.

B.2.3.4 HanpaBneHue BeTpa

B cooTBeTcTBUM C onpeaeneHneM HopmaTuBa MO BAbIXaemol pakumnm BAWAHUE HanpaeneHWsl BeTpa AOMKHO
6bITb yCpegHEHO nyTem BpaLLeHUst NpoB6ooTEOPHUKOB B X04e KaXAoro ucnbitaHns nmbo HenpepbiBHO, NGO Nowaroeo B
yeTbipe unu 6onee npuema. [ns cratmvecknx Npo6ooT60PHUKOB MOXET GbiTb cAEnaHo UCKNIoHeHne U3 3Toro nNpaeuna,
ecnu nNpobooT6OPHUK CKOHCTPYMPOBaH TakuM 06pa3oM, |4TO ero BXOAHOe OTBEpCTUE BcerAa NpUHUMaeT Haunyqwee
NonoXeHne OTHOCUTESNILHO BHELHENO BETPA UMW SIBNAETCA OAUHAKOBLIM A4NA BCEX HanpaeneHwin, unu ecnu otéop npob
npoucxoauT B (OUKCUPOBAHHBLIX NONOXEHUAX MO OTHOWEHWUIO K UCTOHHUKY NPUHYAUTENBHOW BEHTUNALMW.

B.2.3.5 CocTaB aapo3ons

UcnbiTaHne siBnsieTcst 06513aTenNbHBIM TOMNBbKO AN NPOGOTOGOPHMKOB C NPAMBIM OTCHETOM NMOKa3aHUn, OCHOBaH-
HbIX Ha NPUHLMNE CBeTopaccesiHusl. BuibupatoT Heckonbko 06pa3uoB Nopowka pasHOro LUBeTa Wunu ¢ pasHbiMU Nokasa-
TEensiMu NPenomMreHuss, Ho NpUbNU3NTENbHO C OAWHAKOBLIM pacnpegeneHnem YacTul No pasmepam.

B.2.3.6 Macca otobpaHHoro asposons

Lleneto ucnbiTaHus siBrsieTcs onpegeneHne 3aBUCUMOCTUN OTKNIMKa Npo60ooTOopHMKA OT Macchl 0TO6paHHOIo aspo-
3005, HO He oLeHKa norpewHocTer aHanusa. Mpyu NpoeeAeHUN Takoro UCNbITaHNA BbIBUPaIOT MakCMManbHoe coaepxa-
Hue v Bpems oTbopa npob, cooTBeTCTBYIOWME NpeanonaraeMbiM LENAM U3MepPeHus.

B.2.3.7 TemnepaTtypHasa cTabunbHOCTb

WcneiTaHne o6a3aTenbHO TONbKO AnsA NpuBopoB ¢ NpsAAMbIM OTCHETOM nokasanui. Ana ucnbiTaHusa nogbupaiot
pasnuyHble AnanasoHbl TemMnepaTtypbl, Hanbonee NpMBNMKEHHLIE K YCNOBUAM, B KOTOPbIX ByaeTt akcnnyarmpoBaTtbest
npubop. MomewatoT NpMGoOpP B KMMMATUYECKYIO KAMEPY U 3anUCLIBAIOT €70 BbIXOAHON CUrHAN NpU HYNEeBOM coAepKaHum
NbiNMKM NO Mepe M3MEHEHMs TemnepaTypbl BHYTpU Kkamepbl ¢ warom B 10 ?C. MNoBTOpAOT ucnbiTaHne npy 3a4aHHOM
HEHYNEeBOM coaepxXaHum VICKyCCTBeHHOﬁ nbinu, ONU3KOM K 3HAUYEHWNI0 N3 cepeauHbl npegnonaraemoro avanas3oHa 3Ha-
YeHWli cogepxaHus anst npuéopa.

B.2.3.8 CTabunbHOCTb BO BpeMeHu

WcnbiTanme obsisatenbHO Tonbko Anst npuGopoB ¢ NPSAMBIM OTCUETOM MOKa3aHuid. McnbitaHne nNpoeoaAT B HOp-
ManbHbIX nabopaTopHbIX ycrnoBusix. Mpu HyNneBoMm cogep>xaHun NbiNM CHUMAIOT NokasaHusi npubopa vepes, nNo KparHewn
Mepe, WeCTb PaBHbIX MHTEPBANOB BPEMEHU, PacnpeaeneHHbIX Mo Nepuoay MamepeHusi MakcuManbHON NPOAOIKUTENb-
HocTU (06bI4HO 8 4). McnbiTaHe NoBTOPAIOT NPW HEHYNEBOM COAEPXXaHUU UCKYCCTBEHHOI Nbinv, 6M3KOM K 3HAYEHUIO N3
cepeavHbl NpeanonaraemMoro gvanasoHa 3HadYeHun cogepxaHusa gna npubopa.

B.2.4 TpeboBaHuA K aKCnepuMeHTam

McnbiTaTensHas yCTaHOBKa [OMKHA YAOBNETBOPATL Cneaylowmum TpeboBaHusaM.

B.2.4.1 OkcnepumMeHThl AOIMKHBI NPOBOAUTLCA Npu TemnepaTtype o1 15 °C go 25 °C, aasnexHum ot 960 go 1050 rMa
M OTHOCUTENBHOW BnaxHocTu ot 20 % ao 70 %, a ecnn npobooTOOPHUMK NpeaHasHavYeH gnsa UCnonb3oBaHusa B 6onee
KECTKMX YCMOBUAX, TO YCMOBUA UCMbITAHNA AOIMKHBI MO BO3MOXHOCTU BOCNPOU3BOANTL 3Tn ycnoeus. MogpobHoe onnca-
HUE OKpyXalowen cpeapl, B KOTOPOW NPOBOAAT UCMNBITAHWA, U peanbHble YCNOBUA BO BPEMS UCMbITAHMA NPUBOAAT B
NPOTOKONE WUCNbITAHWIA.

B.2.4.2 CooteeTtcTBMe TpebGOBaHUAM K MAcCOBOMY pacnpegeneHuio 4actuy TeCTOBOrO aspo3ons JONMKHO ObiTb
npoBepeHo nyteM oT6opa npob aspo3ons B ToWke, rae NPoBoaaT namepeHne. CteneHs arnomepauum TeCTOBOro aspo-
301151 MPOBEPAIOT NyTEM cnndeHust Npo6, oTo6paHHbIX ¢ UCNoNb3OBaHNEM ABYX NPUBOPOR, 0AHOTr0, NpeaoTBPaLLaIoWEro
paspylieHne arnomepartoB (Hanpumep, OTCTOWHUKA), U APYroro, B KOTOPOM arnomeparsl paspywaioTtcs (Hanpumep,
MMMNaKTopa).

B.2.4.3 MNMpu npoBegeHnn ncnbiTaHMin B aspoguHammuydeckon Tpybe nnm aspo3onbHOW kamepe pacnpegeneHue
yacTuy No pasMepaMm U cogepkaHvme TECTOBbIX adpo3onen AOMKHO 6biTb OAHOPOAHBIM U MO pasMepam YacTuy U no
cogepxaHuio. CogepxaHne aspo3sorsi U Bpemst oT6opa npod A0MKHbI BbITb 4OCTATOHHBIMUY, UTOObLI NOrPELWHOCTL aHaNu-
3a cocraensana He 6onee 2 %. OQHOPOAHOCTL AOMKHA ObITb AOCTATOYHON, YTOOLI MNOrPEWHOCTU OLEHOK cCoaepKaHus,
onpeaeneHHoro ¢ UCnosb3oBaHmemM pedepeHTHOro NPo6ooT6opHUKa, BbINNM HECMELWEHHBIMWU C OTHOCUTENbHBIM CTaH-
AapTHbIM  OTKNOHeHnem He H6onee 10 %. PaccrosHne o UCTOYHMKA NBINU U BEPTUKANBHOE HANPaBMeHUe BXOAHbIX
OTBEPCTUI AOMKHO ObITb OAVHAKOBLIM ANS UCMBITYEMOTO U pedepeHTHOro NPo6ooTHOPHUKOB.

B.2.4.4 [lencTBuTentbHble 3Ha4eHUS CKOPOCTU BeTpa (Mnu nioboro Apyroro napamerpa okpyxawowen cpeasl) BO
BPEeMs1 UCNbITAHWUIA HE AOMKHBI OTNINMYATBECA OT 3a4aHHOTrO 3HavYeHus 6onee yem Ha 10 % B 30He, rae pasmeweHsl obpas-
ubl npobooTbopHukoB. B aspogumHamuyeckon Tpybe 3anupanue notoka Bo3gyxa npubopamu QOMKHO COCTaBNATb He
6onee 15 %. Mo BO3MOXHOCTM onpedensioT U NPMBOAAT B NPOTOKONE UCNBbITaHUIA ANUHY TypOBYyNeHTHOro yJactka u cte-
neHb TypOyNeHTHOCTU B a3poauHamMmnyeckon Tpybe; nx 3HaveHnsa AomkHbl 66T MOCTOAHHBIMU AN KAXA0N U3 KOHTPONU-
pyeMbIx CKOpoOCTen BeTpa.
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B.2.4.5 Heckonbko 06pa3uos npubopoB MoryT ObiTe UCMbITAHBI BMECTE, €CNU PaaMecTUTb MX Takum o6pasom, YTo
OHM He ByayT BNUSATE ApYyr Ha gpyra. KCNepuMeHT NNaHupyoT Tak, YTobbl MOXHO 610 M3onNupoBaTe NPUBOPLI U UCKMH0-
YnTb Nto6bIe BNMSAHWA MECTa pasMelleHns Ha peaynbTar akcnepumenTa. [pnbopel UCMbITLIBAIOT BMECTE C COOTBETCTBY-
IOWUMK N8 HUX depKaTensiMu; MIockOCTh, B KOTOPOW HAXOAUTCSl BXO4HOE OTBEPCTUE OOKHA GbiTh OpUeHTHpOoBaHa Tak
Xe, Kak u npu ot6ope npob B ycrnoBusx npumeHeHns. Mecta pasmeleHus NpuBopoB M MX OPUEHTaLMI0 yKasbiBaloT
B MPOTOKONE WCMbITaHWIA.

B.2.4.6 B npoTokone ucnbiTaHnii NpuBoasitT nogpobHoe onvcaHne meTodoB 06paboTku M aHanmaa npob, otéupa-
eMbIX BO BPEMSs UCMbITaHWIA, U METOAMK OYMCTKM NPpUBOPOB Mexay OTAeNbHbIMU 3KCNepUMEHTaMMU.

B.2.4.7 MpunGopel UcnbITEIBAIOT BMECTE C MOAXOASAWMMM ANA HUX Hacocamu, npu HeobxogumocTn obenyxueae-
MbIMU Hapnexawum obpasom. [Mpu ucnbiTaHnsax oObeMHbIV pacxod TaTenbHO HacTpauBaloT, U3MEPSIOT My3blpbKo-
BbIM PacxofoMepoM WIW ra3oBbiM CHETHMKOM U 3anvckiBatoT. Micnonb3yeMble Hacochl 4OMXHbI COOTBETCTBOBATL OGLLMM
Tpeboeanmsam (EH 1232 nnn EH 12919) nnu TpeboBanusam, npveegeHHbIM B 4.1, n nio6eim Gonee ctporvm TpeGoBaHu-
sIM, YCTAHOBINEHHbLIM B PYKOBOACTBE NO 3Kcnnyartaumu npwbopa. Mpubopbl ¢ BCTPOEHHbIM HACOCOM MNK noGyautenem
pacxoda UCMbITLIBAIOT NPU TEX Xe YCINOBWSIX MOTOKA, Kakme YCTaHOBMEHbl A4nsA BCTPOEHHOrO Hacoca unu nobyamTens
pacxopa.

B.3 MeToabl BbluucneHus

B.3.1 O6o3Ha4eHus U cokpalweHus

X; — i-oe 3nadeHune cofepxanua (i = 1 go 6), nonyyeHHoe Ha ucnbITyeMoM npubope, Npu 3aAaHHOM KOHTPOMU-
pyemom akTope (Hanpumep, TeCTOBOM a3po3ofle, CKOPOCTW BETpa);
Y, — i-oe aHaueHne coaepxanusa (i = 1 go 6), nonyyeHHoe ¢ UCMONb30BaHWEM pedepeHTHOro Npo6ooT6opHuka,

npu 3agaHHOM KOHTpoOnupyemom chaktope (Hanpumep, TECTOBOM aspo3one, CKOPOCTU BETPA);
R, — OTHOLWeHMe i-0ro 3HaYeHNs CoAepPXaHns, NoNy4YeHHOro Ha UCNbITyeMoM npubope, K i-OMy 3HaYeHuIo cogep-
XKaHus, NOMYyYEHHOMY C MCNONb3OBaHMEM pethepeHTHOro Npo6ooTbopHuka, BeivMcnsemoe no cdopmyne

B.3.2 PacnpegeneHune oTHOWEHUA
Ana kaxgoro KOHTponupyemoro akropa, Hanpumep Buga TECTOBOTO a3po3ons, CKOPOCTW BeTpa, BbIMUCASIOT
cpegHee reomeTpudeckoe (GMg) wectn oTHoweHunid Ry

INGMg = %%InRi. (B.1)

BeumcnsioT reomMeTpuieckoe cTaHgaptHoe oTknoHeHne (GSDg) ana wectn oTHoweHwii R, no dopmyne
1
2
InGSDg = (%Z(InRi - InGMR)z) . (B.2)
i

B.3.3 NonpaBoyHbIi ko3t huuneHT

HonycTmo ncnonb3oBaTh TOMNbKO OAWH NONPaBoqHbIN koadduumneHT (Corr), KpoMe Cny4Haes UCNONbL3OBaHUA NPU-
BGOpOB € MPSAMbIM OTCUETOM MOKa3aHWM Ha OCHOBE MPUHUMNA paccesHusi cBeTa, B KOTOPbIX MOFYT GbiTb NPUMEHEHbI
KOPPEKTMPOBOYHbIe (DyHKLUMK. [pyn MCNONL30BaHWM NONPABOYHOTO KO3PMULMEHTA UNN KOPPEKTUPOBOHHON (DYHKLMKN UX
BbIGMpPaloT TakMm 06pa3om, UTOBEI MaKCUManbHO YBENUYMTL YMCNO hakTOPOB, ONPEeAENsAIoWMX YCNIOBUA UCMIbITAHUS, NPU
KOTOpbIX (Mocrne BBeAEHUsI NONpaBoYHOTO Ko3ddurumeHTa) nony4aT yaoBneTBopuTensHble xapaktepuctuku. Mpu noc-
neaywowem ucnonb3oBaHuM npubopa npu M3mMepeHnn cogepXaHusa 4acTul, aspo3onen NonpaBoYHbIN KO3hdUUNEHT
WU KOPPEKTUPOBOYHAA (PYHKUMSI AOIDKHBI BbITb NPUMEHEHBI KO BCEM pesynbTatam uamepenuin. 3Havenune nioboro
nonpaeo4Horo koathuumeHTta, Bug hyHKUUM, OTKNOHEHUE M 3aBUCMMOCTDL OT MHON NCNONb3yEMON KOPPEKTUPOBOHHON
OYHKLUUM yKa3biBalOT B NPOTOKOSE UCMbITAHWIA.

B.3.4 TouHocTb

MokasaTtens TOUHOCTM NPOGOOTHOPHUKA BHIMUCAAIOT NO hopmyne

Accuracy = 100{| GMg -Corr - 1| + 2(GSDg - 1)}. (B.3)

Ecnu ansa npubopa He ncnonb3yoT NONPABOHHBIN KO3IPMULMEHT MNK KOPPEKTUPOBOHHYIO ddyHKkumio, To Corr = 1,0.

B.3.5 TemnepaTtypHasa cTabunbHOCTb

Ons kaxgoro koHTponmpyemoro caktopa (T. €. HYNeBoro U HEHyNEBOro NOKa3aHWA) BbIMUCTIAIOT CPEeAHUIA BbIXOa-
HOWM curHan npubopa, Kak cpegHee apudMeTMHecKkoe NoKasaHuid NPU PasnnUHbIX 3HaYeHUsX Temneparypbl. Bermcnsior
pasHOCTb MeXay KaxablM OTAeNnbHbIM 3HAYEeHUEM U CPedHWMM 3HayveHWeM, B NPOLEHTAX OT CPpedHero 3HayeHwusl.

B.3.6 CTabunbHOCTL BO BpeMeH!U

Ons kaxgoro koHTponmpyemoro caktopa (T. €. HYNeBOro N HEHYNEBOro NOKa3aHus) BbIMUCTIAIOT CPeaHUIA BbIXoa-
HoW curHan npubopa, kak cpegHee apudmeTUHeckoe NoKasaHuii, CHATLIX B pa3Hoe BpeMsl. BbIUMCAAIOT pa3HOCTb MexXay
KaXKAbIM OTAENbHbIM 3HAa4YEHWEM U CPedHUM 3HaqeHWeMm, B NpoueHTax OT CpedHero 3Ha4eHwus.
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B.4 MpoTokon ucnbiTaHui

MpoTokon McnbITaHWiA JOIMKEH coAepaTb pasfdernbl B COOTBETCTBMU C MPUBEAEHHBIM HUXE ONMUcaHWeM.

B.4.1 Mogpo6Hoe onucaHue ucnbiTaTtenbHOU nabopatopun u chuHaHcUpyoLein opraHusauum

Haseanve n agpec ucneiTatensHoli naboparopum, nepedeHb NepcoHana, BbINOMHALWEro UCMbITaHWs, daTa Bbl-
nonHenusi paboT, HazBaHue OUHaHCUPYIOLLEN OpraHn3aLuun.

B.4.2 OnucaHue ucnbiTyemMoro u pecepeHTHOro npo60oT6opHUKOB

- HaMMeHoBaHus1 NpuGoPOB;

- 0606LWEHHLIA TWM, T. €. UMKIOH, OCaguTerb;

- HOpmaTtuB no oT6opy nNpob aAnsa pedepeHTHOro NpobooTbopHUKa;

- 0bnacTb NPUMEHUMOCTU UCMbITAHWUA U NMobOble orpaHUyYeHnst No NpUMeHeHnio Npo6ooTOOPHNKOB B MOMEBLIX
yCrnoBusix, 0OYCINOBMNEHHbIE OrpaHUYEHHOCTBIO 06racTy NPUMEHUMOCTU UCTIbITAHNS;

- 3aBO/JCKON HOMEP, CPOK roAHOCTU U NpearnpusiTue — M3roTOBUTEINb UCTbITYeMbIX 06pasLoB.

B.4.3 Kputuyeckuin aHanus ot6opa npob6 (cm. pasgen 5)

- onucaHune oTbopa npob mucnbiITyeMbiM NpobooTEOPHMKOM;

- chakTopebl, Briusiiowme Ha oToop npob.

B.4.4 UcnbiTaTenbHOe o6opyaoBaHue

MpuBogsT nogpobHoe onucaHnme o6opyaoBaHUs, UCMOMNb3YEMOro Ha BCeX 3Tanax nabopaTopHbIX UCMbITaHWi, C
ykasaHueM ocobbIX CCbINOK Ha cpeacTBa M3MEPEHWH, NpocreXxmnBaemMble K aTanoHam. [poTokon o6bIYHO JOMKEH BKIO-
yarb:

a) cxemaTu4Hoe n3obpaxkeHue 1 oNncaHue UCNbITaTeNbHOrO 060pPYAOBaHMS, T. €. a3poANHAMUYECKOW TPYObI UK
a3p030rbHOM Kamephbl, BKIOYasl X pa3mepbl, C ykasaHMeM MeCTOPacnonoXeHusi Npo6ooTOOPHUKOB;

b) nogpobHoe onvcaHue npodmreli CKOPOCTH, OrpaHMYEHUn NOToKa AN a3poanHamMuYecknx Tpyd u ypoBHei
TypOYreHTHOCTH;

C) onucaHwWe MnraHa 3KCNepPUMEHTA; MECTOMNOMNOXEHNE U OpueHTauusi NPoGoOTOOPHUKOR;

d) onncanmne ncnonb3yemoro(bix) TeCTOBOro(bix) a3po3onsi(eli), B TOM Yucrie pacnpegerieHme 4actuy rno pasme-
paM, U onucaHue CUCTeMbl UX FTEHEPUPOBaHUS;

€) onucaHne MeTOAOB OnpefereHns cTabunbHOCTU U OAHOPOAHOCTY a3P030rs;

f) npoBepka coOOTBETCTBUSA pacnpefeneHns Yactul aspo3orns No Maccam yCTaHOBIIEHHbIM TpeGoBaHusAM;

g) noapobHoe onvcaHwe rpagyupoBky NPoGoOTOOPHUKA B OTHOLLEHUW XapaKTepPUCTUK MOTOKA;

h) nogpo6Hoe onucaHne NoGbIX NCNONb3YEMbIX BHELHUX HACOCOB;

i) noapobHoe onucaHne TemnepaTypbl, AaBMNEHUS U BIaXHOCTW BO BPEMS UCMbITAHWI;

j) onucaHne meTodoB aHanm3a v NorpeLlHoCcTel aHanusa;

k) onvcaHne mMeToOAMK OUUCTKM.

B.4.5 MogpobHoe onucaHue nraHa 3KCNepuMeHTa

B npoTtokone ncnbiTaHWi B BuAe Tabnuubl NPMBOANAT NiaH 3KCMEPUMEHTa C yKa3aHeM Yncna ucnbityeMbix obpas-
LOB, BUOa TECTOBbLIX a3p030NeWn, BHELHMX (DakTOPOB, TAKUX KaK CKOPOCTb BETPA, U YNCna YPOBHEN ANA KaXO0ro hakropa.
YKasbIBaloT NOPSA0K, B KOTOPOM (haKTUHECKU NMPOBOANITUCH IKCMEPUMEHTHI. Takeke B 3TOM pasgere NpoTokona NnpueoasT
noapobHoe onucaHue MobbIX AONONMHUTENBHBIX 3KCNEPUMEHTOB.

B.4.6 AHanu3s pe3ynbTaToB

CeoasiT B ogHy Tabnuuy pe3ynbTaThl 3KCNEPUMEHTOB W BbIYUCTEHWI A5 KaXAOro YCnoBust ucnbitaHnii. Ecnn gns
npnubopa BbIYMCIIANN KOPPEKTUPOBOUHbIV KOIPPMLMEHT unm dyHKLuo, 06 3TOM AenatoT 3anucb B NpoTokone. Takke
NPUBOAAT ONWCaHWE BbIYMCIIEHWI CTabUNBHOCTM NO TemnepaTtype U cTaburbHOCTU BO BPEMEHU Ansi NpMBGOPOB C npsi-
MbIM OTCYETOM MOKa3aHWM.

B.4.7 XapakrepucTuku ucnbiTyemMoro npo6ooTéopHuka

- BbISIBNAOT yCnoBusi UCnbITaHWIA, NpU KOTOPLIX NPO60OTGOPHUK AAeT OUEHKY UCTUHHOTO COAEPXKaHWS, 3aBbllUEH-
HYI0 UNW 3aHWXKeHHYto Bonee yem Ha 10 %.

- BbISIBNAOT yCNoBKS UCTbITAaHWUIA, NPY KOTOPLIX NPo600T6oOpHUK paboTaeT ¢ TpebyeMol TOUHOCTLIO.

- [inst npo600TOOPHMKOB C MPSAMBIM OTCHETOM MOKa3aHWI onpeaensitoT, COOTBETCTBYET NW UCMNbITYEMBbIR NpobooT-
H6OpHUK TpeboBaHUAM MO TeMNepaTypHOW CTabUNbHOCTW U CTabUNBHOCTW BO BPEMEHMW.

- OnpepgensiioT noGble NonpaBoYHble KOIMPUUNEHTLI, KOTOPLIE MPUMEHSIIOT AN 3HAYEHUA COoaepXKaHusl aspo-
30J1bHbIX YaCTWL, MOSYYEHHbIX C MOMOLLBI0 NPOGOOTOOPHUKA.

- OnpegensioT nobble cneunanbHbie OrpaHWYeHUs Mo UCMNONb30BaHUO NpobooTOOPHUKE, HaNpMMep YCroBws,
npun KOTOPbIX OH HE COOTBETCTBYET TpebOBaHUsIM HACTOALLErO cTaHaapTa.

B.4.8 3aknto4veHue u nuchopmauna ana nonb3oBaTens

B kOHLIe NpoToKONa McnbITaHUiA NPUBOASAT 3aKMNioYeHUe, B KOTOPOM ONUCLIBAIOT 06NacTb NPUMEHEHUS UCTbITAHWIA
M UX OCHOBHbIE pe3yrnbTaThl. TaKKe YKa3blBalOT XapakTepucTukm npobooTOOpHMKA M OrpaHMYeHnst Mo ero UCnonb3oBa-
HUto. OnuckiBaloT Mobble M3BECTHbIE TPYAHOCTU, BO3HUKAIOLWME MPU PYTUHHOM UCMONb30BaHWM NPo6ooTOOpHUKA.
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MpunoxeHne C
(cnpaBo4HoOe)

PeKomeH,qyemaﬂ MeTOoOAUuKa CpaBHeHUA I'IpOGOOTGOpHVIKOB B ycrnoBuax npuMmeHeHusn

C.1 O6wue nonoxeHus

HacToswee npunoxeHne npegHasHaveHo B Gonblieli cTeneHu Ans nonb3oBartene npubopos, Yem ans ux uaro-
TOoBUTENeW. B npunoxeHnn onucaH meToa, pekomeHayeMbli Ansl yCTaHOBMNEHWUs 3KBMBaNEHTHOCTW UCNbITyeMoro npubo-
pa n pedepeHTHOro npo6ooTbopHMKa B KOHKpeTHON paboveri 3oHe. OnpeaeneHns TEPMUHOB «UCNbITYEMBIA NPUGOp» U
«pedepeHTHbIR Npo6ooTGopHUK» NpuBeaeHbl B pasgene 3. McnbiTyemblit npubop — 310 NpoGooTGOpHMK asposonen
unu noboii gpyro NpuGop Anst U3MeEPEHNs COAEPXKaHWA YacTUL aspo3oneil, B TOM Y1CNe Takon, B KOTOPOM NpU U3me-
peHVn B AeVCTBUTENBbHOCTU He npovcxoduT oT6op npob. OKBMBanNeHTHOCTb ABYX METOAOB YCTAHABNWBAIOT C LENbIo
obecrnieyeHuns aAns nonb3oBaTenei NpUGOPOB BO3MOXHOCTU NPOBOANTb CKPUHWHIOBEIE MNWU NEpUOaNYECKUE M3MEPEHNs
cogepaHusa MNblny € UCNoNb30BaHUEM NPUMBOPOB, KOTOPbIE HE MpOWM nabopaTtopHble UCNBITAHUA B COOTBETCTBUM C
HacTosWwWM cTaHgapToM. PedepeHTHbIl n ucnbiTyemblii npo6ooT6opHUkM gomkHbl BbiTe 06a NM6o0 HAMBUAYaNbHLIMY,
nmbo cratuyeckumu. MeTogpl, ONMCaHHbIE B HACTOALLEM MPUIOXEHNWN, He MPUMEHSAIOT ANA CPABHEHUA MHAMBMAYAlb-
HbIX NPO6OOTGOPHMKOB CO CTATUYECKMMU U HaoGopoT.

AHanua pe3ynbTaToB CPaBHEHWS B YCNOBUSIX NMPUMEHEHMA NPOBOAST C UCNONb30BAHUEM KOPPEKTUPOBOYHOMK (hyH-
KUMW, CBA3LIBAIOWEN 3Ha4YeHNs CogepXKaHns a3apo3ons, NoMy4YeHHbIe C UCTMONb30BaHUEM UCTLITYEMOTO U pedepeHTHO-
ro npo60oT6OPHNKOB COOTBETCTBEHHO. [1pM nocneayowem UCnonb30BaHUM UCNbITYEMOro Npo6ooT6OpHUKa B YCIOBUSIX,
ANs1 KOTOPbIX NMPUMEHMMa KOPPEKTUPOBOYHAs (DYHKLUMS, MOMNy4YeHHble pe3ynbTaThl NpeobpasyloT ¢ NOMOLbLIO KOPPEKTU-
POBOYHON hyHKLMM. B KOppeKTMpoBOUHOW DYHKLMKM ByAeT 3aBMCETb Kak OT CBOWCTB adpo30ns, HaxoAAWerocsi B BO3Ay-
Xe Npv NpoBedeHun UCMbITaHusA, T. €. ero cocTaBa, CoAepXaHwus, pacnpegeneHns Jactuy no pasmepam, ux opmel,
LBeTa, nokasartens npenoMnexHusi, 3apsga u T. 4., Tak 1 OT YCNOBUIA OKpyXXatowWweln cpeapbl, 3a4aBaemblx Npu NpoBeaeHUN
UCMbITaHWS, T. €. CKOPOCTW BETpa, TeMnepaTypbl, AABNEHUs, BNAXHOCTU U T. A. KoppektnpoeovHas cyHkuus 6yaeT cneum-
chryeckoi Ans Buaa AenaTenbHOCTH B paboyent 30He, yYUTbIBaEMON NPY CpaBHEHWUM, U HEe MOXeT BbITb NpU3HaHa Npuroa-
HOW ANs APYIMX YCNOBUIA.

B HacTosiwem npunoxeHun pekoMeHOOBaHbl KpUTEPUN, HAa OCHOBAHWM KOTOPbIX NPpeobpa3oBaHHbIe pe3ynbTarthl,
nonyyeHHble C MOMOLBIO UCNbITyEMOro nNpobooTBopHUKa, NPU3HAIOT SKBUBANEHTHLIMWU pe3ynbTaTtam, Nony4YeHHbIM C
nomowbio pedepeHTHoro npo6ooT6opHuka. Ecnm cteneHb 3kBMBaNeHTHOCTU HEYAOBNETBOPUTENbHA NPY CPABHEHWUK, TO
370, ckopee Bcero, 06yCcrnoBneHo y4eToM CMULLIKOM LUMPOKOro AuanasoHa BUAOB AEATENbHOCTU, a He HeyaoBNeTBOpK-
TenbHbIMU XapakTepucTukamy npo6ooT6opHMKOB. MM03TOMY CpaBHUTENbHLIE UCTILITAHUSI MOBTOPSAIOT Ans 6onee cTporo
onpeaeneHHon rpynmsl NuL, NMoABEPKEHHbIX BO3AEHCTBUIO 3arpsA3HEHHOTO BO3/yXa, UM BUAOB AEATENbHOCTU, NOKa He
BydeT nony4yeHa COOTBETCTBYIOLAA CTENEHb IKBUBANEHTHOCTU. B HEKOTOpbIX paboumx 3oHax 0COGEHHOCTU NpoU3BOA-
CTBEHHOIO MpoLecca n ero opraHn3aums MoryT 6biTb TakoBbl, YTO caernaTb 3To OyAeT HEBO3MOXKHbIM.

C.2 MeToauka cpaBHeHunA

C.2.1 O6uwue nonoxeHus

MapHble pe3ynbTaTbl M3MEPEHWI NOMYYaloT C UCMONb30BaHWEM pedepeHTHOro U UCNbITYyeMoro nNpo6ooT6opHu-
KOB, 3KCMOHUPOBAHHbIX B Cpe/le OAHOrO U TOro e a3po3ossi. Yncro nonyyeHHbIX nap pe3yrnbraTtoB U3MepeHui OMKHO
6bITb NO BO3MOXKXHOCTN MakcumarbHbIM, HO He MeHblue 10. MamepeHnst 4OmkHbI OXBaTbIBaTh Auana3oH CBOMCTB a3po30-
N, cogepXaHusi YacTuL, a3po30rieil U YCINOBUIA OKPYXKaIoLWEen cpeabl, Habnogalowmxcst B mectax otbopa npo6, u 6biTb
nonyyeHbl, Mo kpaiiHeii Mepe, B TeYeHWe ABYX AHel (XoTs npeanouTUTensHo ans Gonbluero uncna aHein) ).

PedepeHTHbIM U ucnbiTyembli Nnpo6ooT60PHUKM A0IMKHEI paboTaTth B COOTBETCTBUM C YKa3aHWUSIMU, NPUBEAEHHbI-
MM B PYKOBOZCTBE MO 3KCIUlyataumm Arst Kaxaoro us Hux. Jiobbie OTKIOHEHUS! OT 3TUX YKa3aHuil NpMBOAST B NPOTOKONe
cpaBHeHusi. [pnu3HaloT OeCTBUMTENBHBIMU M pacCcMaTpyBalOT NPU aHanuse pesynbTaToB TONbKO Te Nnpobbl, KOTopbie
6binn NonyyeHbl B COOTBETCTBUM C JOKYMEHTMPOBAHHbIMK pabounMu npoueaypamu.

C.2.2 CpaBHeHue HAUBMAYATNbHbLIX NPO600T6GOPHUKOB

Ha kaxagom Bbi6paHHOM paboTHUke pethepeHTHLIR U UCNbITYeMbIli NPo60oTOOPHUKM pa3mellalnT 00bliuHbIM 06-
pa3om (Hanpumep, B obnacTtu nneva/navykaHa/BopotHuuka). Npob6ooT6opHMKM pasmelLaloT Kak MoXHO bnvske Apyr K Apy-
ry, HO Tak, 4YToObl OHU He OKa3biBarny B3aWMHOIO BIIMSIHUSI U HE BO3HMKAIO OTKIOHEHWUIA OT UX OObIYHBIX MOMOXEHWUN.
BaxHo pa3melnatb pedepeHTHbIM U UcnbiTyemblii Npo6ooT6opHUKK criyualiHbiM o6pa3oM, YTobbl n3bexarTb CMeLLEHNs
pes3ynbTaToB, CBSI3aHHOIO C MOJIOXKEHUEM NMPU U3MEPEHUMN.

C.2.3 CpaBHeHUe cTaTU4YECKUX NPOGOOTOOPHUKOB

BxogHble oTBepcTUsi pethepeHTHOrO U UCTILITYEMOro NPo60OTOOPHMKOB pPas3MelLaloT Kak MOXHO Gnuxe apyr kK
ApYry, HO Tak, YTobObl OHM HEe OKa3biBanu B3aMMHOIO BrnusiHus. Bce npo60ooT6opHMKM, st KOTOPbIX KPUTUYHO Hanpaene-
HUe BXOJHOIo OTBEPCTUS, pacnornaralT OAVUHAKOBO MO OTHOLLEHMIO K BHELLIHMM NOTOKam BO3ayxa.

) Mpumepbl pesynbTaToB cpaBHeHnst NpMBOPOR Anst oT6opa Npo6 aspo3oreli B YCrOBUSIX NPUMEHEHUS NPUBEe-
Hbl B ony6rMkoBaHHbIX cTaTbsix [27] — [28].
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OnopHble 3Ha4YeHns1 coepXaHns YacTul aspo3oneil Ha BXoAe UK B YyBCTBUTENBHON 30HE UCMbLITYEMOro Npo6o-
oT60pHMKa MOTyT GbITb MOMYYeHbI MyTEM YCPEAHEHUN PE3YIbTaTOB, NOMYHYEHHbIX C NOMOLLbLIO HECKOIIBKMX PedepeHTHbIX
npo6ooT6opHukoB. OfHMM U3 NPUMEPOB peanu3auum 3TOro Noaxoda SIBNAETCA pa3MelleHUe UCMLITYEMOro npo6ooT-
60pHMKa B LEHTPE PaBHOCTOPOHHEIO TPEYyronbHWUKa, a Tpex pedepeHTHbIX Npo6ooT6opHMKOB — B ero BepwnHax. Ecnm
MCMbITAHNA NPOBOAAT C UCMOMNb30BaHMeM Nap Npo6ooTOOPHUKOB, PAcNONOXEHHBIX B PA3fiMYHbLIX MECTax, TO NpU Kax-
OOM UCNBbITAHUWN MEHSAIOT MX pacnonoxeHne, 4Tobbl nsbexarb CMeLEeHUs pPe3ynbTaToB, CBA3AHHLIX C MOMOXEHUEM.

C.2.4 Nepuoauyeckana Banugauua

OKBMBaNEHTHOCTbL ABYX METOA0B NePUOANYECKM NPOBEPSIOT NyTem cpaBHEHUs1 HEGOMNBLIOIO YUCHa pesynbTaTos,
BHOBb MONyHEHHbIX C UCMONb30BAHWEM UCMLITYEMOro U pedepeHTHOro Npo6ooT6opHUKOB. Ecnu peaynbTaTel 3kcnepu-
MeHTa MOoKa3bIBAIOT, YTO KOPPEKTUPOBO4HAaA hyHKUMS B AanbHERLWEM He MOXeT BbiTb NPUMEHeHa UMK eCriu NPOUCXOANT
n3MeHeHe BuAa OeATenbHOCTM B pabouyeli 30He, TO CPaBHUTENbHBLIE UCMILITAHUS CriedyeT NOBTOPUTL MO NONHOM NPo-
rpamme. Ecnv HoBble napel pe3ynbTaToB CPaBHMTENbHbLIX UCNLITAHWA aAeKBaTHO OMUCLIBAIOTCS NpeAblayLLE KOPPEKTU-
POBOYHON OYHKLMEN, TO ee criedyeT nepmoanyeckn 0BHOBNATL NyTEM KOMBUHUPOBAHWUSI BHOBb MOMY4EHHbIX U CyWeCTBY-
HOLWMX AaHHbIX.

C.3 MeToabl BblYUCNIEHUA

C.3.1 060o3Ha4YeHNA U coKpalleHUs
X — i-oe 3HaveHve cogepxanus (i = 1 go n), NoNy4YeHHoe € UCNONb30BAHUEM UCTILITYEMOIO NpPo6OOTGOPHUKA;

|
Y, — i-0e 3HaueHue cogepxKaHus, Nory4eHHOe C UCMONb30oBaHWeM pedepeHTHOro nNpoBooTOOPHUKA;

y= f(lx)— KOPPEKTMPOBOYHasA (hyHKLWS, CBA3bIBAIOWAsS COOEPKaHUS, MOMYyYeHHbIE C UCMOSIb30BAHUEM UCMbITYe-
Moro npo6ooT6OpHUKA, C coaepKaHUAMM, MOMYy4YeHHBIMM C UCMONb30BaHneM pedepeHTHoro npo6o-
0TOOPHKKA;
n — 4ncno map 3Ha4YeHwWi cogepKaHus YacTul aspo3ons, NOMYyYEHHbIX NPU CPABHEHUN B YCIOBUAX NpUMe-
HeHUs;
R, — oTHOWeHWe i-0ro Npeo6pasoBaHHOrO 3HAYeHWst COAEPXKaHWs, MONYYEHHOro C  WCNOMNb30BaHUEM
ucnbiTyemoro Npo6ooT6opHMKa, K i-OMy 3HAYEHUIO codepXaHwsl, NOMy4YeHHOMY C UCNOSb30BAHMEM

pecdepeHTHOro NpobooTbopHuka, BbMUCIAEMOE MO hOopMyre

/ *
Ri = Ti, rae yl = f(Xl)

C.3.2 OueHKa KOPPEKTUPOBOYHOWN hYyHKL MU

BeumcnsoT norapumel 3HadeHnin X, Y, 1 CcTpoAT rpadonyeckyto 3aBmcumMocTs ans nap In (X)) u In (Y)). ®ynkumo-
HamnbHYyl0 3aBUCUMOCTb ¥ = f (X) MexXay 3HaYeHUsIMU COAEPXKaHWUs YacTuL, aspo3ors, NONYyYEHHbIMU C UCTONb30OBaHUEM
UCMbLITYEMOTO U pethepeHTHOro NpobooT6OpHMKOB, MONYy4alnT Ha OCHOBE NorapuhMUYECKUX AAHHBIX MO U3BECTHOW Me-
TOAMKE CTaTUCTMUYecKoi o06paboTkn pesynbTaToB, onMcaHue KOTopoi NPUBOAAT B MPOTOKONE UCTbITaHWKA. [MonyunTb KOH-
KPETHYI0 (DYHKLMOHAIBHYO 3aBMCMMOCTb MOXHO, Hanpumep MeTogoM HaUMEHbLUMX KBaZpaToB AJisl KPUBONUHENHOM
perpeccumn (cm, Hanpumep [6]). MNony4yeHHasa kOppeKTMPOBOYHAs PyHKUMA [OMKHA ObiTb MOHOTOHHOM B TOM AvanasoHe
M3MepeHuii, B KOTOpoM ee GyayT BhnocneacTBuM ucrnosb3oBaTtb. KOppektMpoBoUHyio hyHKUMIO NPeACcTaBnsioT B BUAE
rpacduka, Ha KOTOPOM OTMEYAIOT NapHble pe3ynbTaTthl. 3HaueHWsl NapaMmeTpoB KOPPEKTUPOBOYHOW (DYHKLUMKM U UX HEO-
npeaeneHHoOCTN NPUBOASAT B NPOTOKOME UCMbITaHWIA.

C.3.3 UcknioveHue BbibpocoB

W3 nocneayowero aHanuaa UCKIOHaloT napbl Pe3ynbTaTtoB CPABHUTENBHBLIX UCTIbITaHMIA ¢ OTHOWeHUAMN R; 6o-
nee 2,5 npu ycnoeuu, 4to a) u3 kaxaelix 10 nap Touek He uckmoyaloT 6onble oAHON Napel pe3ynbLTaTos; u b) B utore
OOIMKHO OcTaThCA, NO KparHen mepe, 10 He UCKNIOYEHHBIX TOYEK.

C.3.4 OctaTouyHas HeonpeAeneHHOCTb NOChe Npeobpa3zoBaHusA pe3ynbLTAaTOB C NOMOLLLIO KOPPEKTUPOBOY-
HOU thyHKLIMKN

Boiumcnsiot cpegHee reometpudeckoe (GMg) ana otHowenwii R, no dopmyne

_1
InGMR = le‘,lan (C1)
BoluncnsioT cpegHee reomeTpuyeckoe craHaapTHoe oTknoHenne (GSDg) ana otHowenwii R; no dopmyne
1

INGSDR, = (ﬁz(lna - InGMR)z)Z. (€.2)
[}

Ecnu kakne-nn60o Beinagaiowme TouUkM 6binm nckntoveHsl B cooteeTcTBum ¢ C.3.3, TO N MI3MEHSII0T COOTBETCTBYIOLLUM
obpa3som.
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C.3.5 3KBMBanNeHTHOCTb

CreneHb 3KBMBaNeHTHOCTW ABYX METOAOB CHUTAOT NPUEMIIEMON, eCNnu:;

- GSDg < 1,3 ans nocrnegyowmx usmMmepeHuin npu cogepxanuax > 0,5 LV;

- GSDg < 1,5 pns nocriegytowmx nsMepeHnin npy cogepxanuax < 0,5 LV,
roe LV — cooTBeTcTBYOLLEE NpeaenbHO A0NYCTMMOE 3Ha4YeHne ansi onpeaensieMoro BewecTsa.

C.4 NokymeHTaums

PekomeHayeTcs 4OKYMEHTMPOBAaTb METOAUKY CPABHEHWS B COCTBETCTBUN  C NONOXEHWUSAMU NPUBEAEHHBIMU HUXE.

C.4.1 O6wue nonoxeHus

MpyBOOAT NepeyeHb NepcoHana, BhIMOMNHSOWETO UCNbITAaHWUA, U A4aTy BbINONHEHUA paboThbl.

C.4.2 OnucaHue ucnbiTyemMoro u pecepeHTHOro npo60o0T60pHUKOB

MpuBogsAT:

- HauMeHoBaHWs1 NPo60oTOOPHUKOB;

- 0606LWeHHbIV TVM, T. €. LUKIOH, OTCTONHUK;

- HopmaTtuB no ot6opy Npob ans pedepeHTHOro Npo6ooT6oPHUKA;

- onvcaHue rpagyvpoBku pedepeHTHOro npobooT6opHUKA B OTHOWEHWUN pacxoaa;

- onncaHune cnocoba orbopa Npob ¢ ucnonb3oBaHUEM UCNLITYEMOr0 NPoBooT6OPHMKA;

- (hakTopbl, BIUAIOWMNE HA U3MEPEHME.

C.4.3 Kputudeckuin aHanus otéopa npo6

(Cwm. pazgen 5)

MpueogAT:

- onncaHne cnocoba ot6opa Npob ¢ ucnonb3oBaHNeM UCNLITYEMOro NPo6ooT6OPHUKA;

- chakTopbl, BNUAIOWNE HA U3MEPEHME.

C.4.4 CpaBHUTeNbHbIE UCNbITaHUA NPO60OTOOPHUKOB B YCNOBUAX NPUMEHEHUA

MpuBogAT:

- onucaHne MecTa, B KOTOPOM NPOBOAUNMW CPABHUTENbHbLIE UCNBITAHUSA, U YIUTBIBAEMbIX BUAOB AeATENBHOCTH;

- onMcaHWe CBOICTB NCCNEeayemMoro aspo3orns, T. €. COCTaB, cogepXxaHue, pacnpeaeneHme 4actuy no pasmepy, ux
copma, LUBeT, nokasaternb NpenoMneHusl, 3apag v T. 4.;

- onMcaHne NapaMeTpPoOB OKpyXatowei cpedbl B MECTE NPOBEeAEHUs UCNBITaHWIA, T. €. CKOPOCTU BETPa, TEMNEpaTy-
pbl, AABMNEHUS, BNaXXHOCTU U T. 4.

C.4.5 MoapobHoe onucaHne NNaHa 3KCnepumMeHTa

B npoTokone mcnbiTaHuii B BUAge Tabnuubl NPUBOGAT NNaH SKCNEePUMeHTa ¢ ONUCaHMEM MECT pa3MelleHusi npobo-
oTbopHMKoB BO Bpems oTbopa npob, ykasaHueM NpoaomKUTENBLHOCTU nepuopoB oT6opa npob, gatel, a Takke Yucna
NOMyYeHHbIX Nap pesynstaToB. [puBoasAT nogpobHoe onucaHue METOAOB OnpeAeneHust CoaepXaHus YacTuL, aspo3o-
N8, NOMYYEHHOro C UCMOMb30BaHNEM WCMLITYEMOro 1 pedepeHTHOro Npo6ooT60pPHUKOB.

C.4.6 AHanu3 pe3ynbTaToB

PesynbTatbl NpeacTaBnsaioT B rpacmyeckon hopme, NpUBOAs KOPPEKTUPOBOUHYIO (DYHKLMIO, MOCTPOEHHYI0 Ha OCc-
HOBE MOMYyYeHHbIX AaHHbIX. [TpUBOAAT onncaHne MeToaMKU MONYyHEHUs1 KOPPEKTMPOBOYHON (DYHKLUMK.

C.4.7 3KkBUBaNeHTHOCTb

- yCTaHaBNMBalOT NapaMeTpbl KOPPEKTUPOBOYHONW (OYHKLMM U UX HEOMPeaeneHHOCTh;

- yCTaHaBIMBalOT CPeAHEe reoMeTpMHecKoe 1 reoMeTpUYecKoe CTaHaapTHOe OTKIMOHEeHNEe OTHOWEHUA R;

- yCTaHaBNUBAIOT AWANA30H 3HAYEHWI COAEpPXaHWsl, B KOTOPOM MCMNbITYeMbIl 1 pedepeHTHbIR NpoBooTOopHNKN
paccMaTpuBaloT Kak 3KBUBaNeHTHbIE.
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MpunoxeHne D
(o6a3aTenbHoe)

UcnbITaHus no npoBepke BNUsiHUS 06paboTKn U TpaHCNOPTUPOBaHUS

D.1 O6wue nonoxeHus

B HacToslweM npuoxeHun onucaHbl nabopaTopHble UCMbLITaHWS, BbINOMHSAEMblE AN BOCMPOU3BEAEHUsT CryYa-
eB HebGpexHoro obpalleHns ¢ aspo3osibHbiMKU NPo6ooTOOPHMKAMU, KOTOPLIE MOTYT BO3HUKHYTb MPU NPakTU4eCcKom
ucnonb3oBaHuu. B pesynbrate HebpexHoro obpalieHns ynoBrneHHble YacTulbl MOryT NepemMecTuTbCsl C matepuana
Ans ynaBnuBaHusa (bunbTpa, NOPUCTOro Matepwana, ocaxjaroleil NOBEPXHOCTU) Ha CTeHKM NpobooTOopHMKa. IT0
MOXET MPOM3CITM NPW CHATUKM MHAMBUAYaneHOro Nnpo6ooT6opHUKa ¢ ogexdel paboTHKKa, a Takke Npu TpaHCNOPTUPO-
BaHWUW Nob6bix NpobooT6opHMKOB ¢ MecTa oTbopa npob B nabopatopuio. MNepesopaqmnBaHmne npo6ooTHOPHUKOB ¢ cenek-
TUBHBIM OTOOPOM (hpakumMii NO pa3mepy YacTuy MOXEeT NPUMBECTW K 3arpsA3HeHWio Opakumii MEernknux 4acTul, KpYnHbIMK
vacTuuamu.

D.2 MeToauka ucnbiTaHun

D.2.1 O6wme nonoxeHus

OTO MCNbITaHME OTHOCUTCS K YKOMMIEKTOBaHHbIM Npo6ooTOOpHMKaM u MaTepuanam Ansi ynaenueBaHusl YacTul,
M3bATLIM U3 NPOBOOTGOPHUKOB M MOMELLEHHBIM B CrieLmarnbHble KOHTEMHEPbI A1 TpaHCNopTUPOBaHust B nabopartopuio.
Ecnu nonHocTbio cobpaHHbIi Npo6ooTOOPHWK CrMLLIKOM BENWK AN NPOBEAEHNS 3TOrO UCMbLITaHUs!, TO YacTb, cogepxa-
Wyt MaTepuan 4ns ynaBnveaHus Yactuu, nepes UcnbiTaHmeM BblHUMAIOT U3 npobooTbopHuka. B 3aBucumoctu ot pas-
mepa npo6ooTbopHUKoB TpebyeMble pesynbTaTbl MOMyT ObITb MONyYeHbl NocneAoBaTeNnbHO UMM OJHOBPEMEHHO.

D.2.2 UcnbiTaTenbHoe obopyaoBaHue

YcTaHoBKa, Ucnornb3yemas 4 BOCNpON3BeAeHUsI BO3OENCTBUI NPy TpaHCNopTUpOBaHUM u obpalleHnn ¢ npobo-
oT6opHUKamm, npegcTaenset cobon naboparopHoe BUGpaLMOHHOE YCTPOWCTBO CO CTOMMKOM, COBEPLULAIOLWMM KPYroBble
OBVDKEHWUS1 B TOPU3OHTaNbHOWM NNOCKOCTU. [lnameTp KpyroBOro ABWXEHUSI 4OMKEH cocTaBnsatbk oT 19 o 25 mm, yactota
BpaweHus — 300 mun~!. MpeaenbHo gonyckaemas macca ucnbiTyemoro obpasua aomkHa 6biTb He menee 10 kr. [ins
3arpyaky 4acTul Ha maTepuarnsl Ansi ynasnueaHus nepeg npoBeeHNEM UCNbiTaHUs HE0OXoAUMbI a3po30ribHAsA KaMe-
pa v noaxopswuii reHepaTop Mbin.

Ans B3BelLMBaHMS MaTepuanoB C YNOBNEHHbIMU YacTuuamm TpebyloTca aHanuTuyeckme BeChl C MOrPeWwHOCTbIO
oTcyeTa He bonee 0,01 wr.

D.2.3 YcTaHOBKa Npo600T6OpPHUKOB

[ns BocnpousseaeHnsi NOTEHUMANbLHOTO NepemeLleHns Yactu npu obpaweHnn ¢ npo6ooT60pHUKOM MHAMBUAY-
anbHble Npo6ooTEOPHMKM YCTaHaBNUBAIOT HA CTONWK BUGPALMOHHOIO YCTPOWCTBA, OPUEHTUPYS UX TakuMm e 06pa3om,
Kak 1 Bo Bpems oT6opa npob (1. e. ecnu Npo600T6OopHUKKM GbinK 3akpenneHbl Ha paboTHUKE BXOAHBIM OTBEPCTUEM BHU3,
TO BO BPEMS UCMbITAHWUA UX OPUEHTUPYIOT Takum xe o6pasom). UcnbiTaHne nNpuMeHNMo TONBKO ANs MHAVMBUAYAaIbHbIX
npo600TGOPHUKOB.

[ns Bocnpon3BedeHMs nepemMeweHmnsa Yactuy Npu TpaHcnopTMpoBaHum npob n3 paboder 3oHb B nabopatopuio
nNpo6ooTGOPHMKM ¢ 0TOBpaHHOi MaTepuanamu ANs ynaenvMBaHUsl YacTUL, NMbINbI0 OPUEHTUPYIOT 3anbiNEeHHLIMU NOBEPX-
HOCTSAIMW B HarnpasIieHuW, COOTBETCTBYIOWEM UX TPaHCNOpTUpoBaHuio (06bMHO BBEpX). Ecnu npy ob6biuHOM pexnme
TPaHCNOPTUPOBaHWA MaTepuarns! 4na yNnaBnmBaHnua 4acTuy, ¢ 0TOOpaHHO MbIbio MOMELWAIOT B CNeunanbHble KaHUCTPbI
WU KOHTEWHEPBI!, TO U NPU UCTIbITAHWW MaTepuansl ¢ OTO6paHHON NbINbIO AOIMKHLI HAXOAUTBLCA B KAHUCTPE UIN KOHTEN-
Hepe. OTO MCNbITaHNe NPOBOAST ArA MHOMBUAYANbHBLIX U CTATUYECKUX NPOBOOTOOPHUKOB.

D.2.4 TecToBbIe a3p030nM U METOA 3arpy3ku MaTepvanoB Ans ynaBnuBaHUA 4acTuly

MaTepuansl gnsi ynaenveaHusi 4OMKHbI ObITh 3arpyKeHbl 10 Macchl 0TOBpPaHHbIX YacTUL, COOTBETCTBYIOLLENH Mac-
COBOVi KOHUEHTpauun npubnuautensHo 10 Mr/M3 Npy ynaenueaHun BabIXaeMoii (hpakLMM UM MaCCOBOI KOHLIEHTpaLUMm
npubnuanTensHo 5 Mr/mM3 nNpu ynasnueaHun pecnupabensHoii n TopakanbHoi hpakuuii, B Te4eHne 8 4 Npu pacueTHOM
pacxoge. Pacxog v cogepaHue npu UCMbITAHUW MOTYT BbITh YBENUYEHbI A1l COKPaLLLEHUS BPEMEHU, Heobxoaumoro ans
3arpy3kv martepuwana ansi ynasnveanus. [JeiMcTBuTenbHas 3arpyxeHHasi macca JorkHa 6biTb MEHbLE 3a1aHHON MaccChl
He Gonee, Yem Ha 10 %, HO MoxeT GbiTh M GonbLUe Hee. 3arpy3ky MaTepraroB Ans ynaenuesaHua NPoBoasiT B a3po30nb-
HOI kamepe unu aspoanHammuyeckori Tpybe ¢ ucnonb3oBaHMeM noaxogsiwero o6opyaoBaHust ANs NPeBpaLLeHuUst B Nbib
cBoBOAHOro OT arnomepaToB aspo3ossi. TECTOBLIN as3po30b NonyyatoT NyTeM TWATENbHOrO NepemMeLlMBaHus MOPOLLKA,
COCTABIIEHHOIO M3 PaBHLIX Macc 06pasuos Duralum® mapku F1200, F800 v F400 unu Aloxite®". ina ynanenus Bnam
NOPOLLOK MOMELLIAIOT Ha HOYb B CyLUMIbHBIA Wkad ¢ TemnepaTypoi 60 °C.

D.2.5 MeToa ucnbitTaHui

McnbiTaHve BKITIOYaeT criedytowme sTanbl:

a) KOHAMLMOHMPOBaHWE MaTepmanoB A5 yNaBnuBaHus Yactul (Bknioyas no kpaiHen Mepe Tpy XonocTble npobbl)
B NOMELUEHNN ONA B3BELUVMBaHUSI OO YCTAHOBMNEHWUSI MOCTOSIHHOTO 3HA4YE€HWUs1 Macchl;

1) Aloxite® u Duralum® — anokcuT 1 glopans COOTBETCTBEHHO;, TOPrOBble HAMMEHOBaHMUs! NNaBMNEHOro rM1Ho3ema
W AlopanioMUMHWEBOrO Chnaea.
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b) B3BelwmBaloT matepuarnsl Ans ynaenveBaHusi HacTul, U yCTaHaenuMBeaT nx B npo6ooT6opHuKY;

C) ycTaHaBnumeailoT NpobooTOOPHUKU B @3p030IbHYI0 KaMepy 1 SKCMOHUPYIOT MX B Cpee a3po30ss B Te4eHne Bpe-
MEHM W NPU pacxofe, AOCTaTOuHbIX NS nonyyeHusi TpebyeMoi macchl YacTuy Ha matepuane ans yrnasnmBaHus;

d) ounwaloT BHELWHWE NOBEPXHOCTU NPOGOOTOOPHUKOB; N3bIMaIOT MaTepuarnsl Ars YyraBriMBaHus U KOHAWLUOHU-
PYIOT MX B NOMELLEHUN Or1sl B3BELLMBaHWS 4O YCTAHOBIMEHUSI MOCTOSIHHOIO 3HAYEHUS] Macchl;

€) NOBTOPHO B3BELUMBAIOT MaTepuansl 41s1 yraenvBaHusl Yactul Anst ornpeaerneHnst maccsl cobpaHHbIX YacTul;
0TOpakoBLIBAIOT 3HAYEHUS MAcC MEHbLLE MPUEMIIEMOIO 3HAYEHUS;

f) akkypaTHO NOBTOPHO 3arpy<atoT B3BELLEHHbIE MaTepuars! Ans yNasnvBaHWs YacTul B 3arpsis3HeHHble NpobooT-
BGOPHUKM UMK KOHTEWHEPb! A TPaHCMOPTUPOBaHUS;

g) nomewaT nNpobooTOOPHMKM MU KOHTEWHEPL! AN TPaHCNOPTUPOBaHWS Ha CTONWMK BUOPaLMOHHOIO CTeHaa M
ucnbIThIBAIOT B Tederne 30 MuH npu Yyactote 300 Mun—';

h) nabimaloT matepuansl 4N ynaeBnuMBaHuWs YacTul, NMOBTOPHO UX KOHOULMOHWUPYIOT 4O MOCTOSIHHOIO 3HAYeHus
Macchl U B3BELLMBALOT;

i) mony4aioT pesynbTaThl, MO KpanHen mepe, 4N AecATi obpasLoB MaTepuaros Ans yraBnvBaHusi 4acTul, n Tpex
YNCTLIX 06pa3LoB.

D.3 MeToabl BbluucneHUn

D.3.1 BblumncnsiioT cpegHee U3aMeHeHne Maccbl YUCTOro npo6ooTbopHUKa.

D.3.2 Ins kaxgoro us gecsitu o6pasLoB maTtepuarnos Afsl yraBiuBaHns YacTul ¢ 0TOOPaHHOW NbINbO BbIMUCTISIOT
pasHuLy Maccel obpasua [0 U nocrne UCMbITaHWS W BHOCAT B HEro MOMpaeky, BbluMTasl cpeaHee U3MEeHeHue Maccehbl
unctoro obpasua. MonyyeHHoe 3HavYeHNe M3MEHEHWS MacChl BbipaXkatoT B MPOLEHTaxX OT 3Ha4YeHUsi Macchl 40 npoBeae-
HUSI UCTbITaHWSI.

D.4 MpoTokon ucnbiTaHU

MpoTokon ucnbITaHWiA JOIMKEH coAepXaTb pasfdernbl B COOTBETCTBMU C MPUBEAEHHBIM HUXE ONMUcaHWeM.

D.4.1 Mogpo6Hoe onucaHue ucnbiTaTenbHOM Nnabopatopun u chuHaHcUpyoLein opraHusauum

HassaHnve n agpec ucneiTatensHol nabopartopum, nepeyeHb NepcoHarna, BbIMOHSAOWEro UCMbITaHus, AaTa Bbl-
nonHenusi paboT, HazBaHue OUHaHCUPYIOLLEN OpraHu3auun.

D.4.2 OnucaHue ucnbiTyemoro npo60oT60pHUKa U maTepuana ans ynaesnuBaHus 4acTtul,

B npoTokone ykasbiBatoT:

- HaUMeHOBaHWe U TUN Npo6oOTOOPHMKA (T. €. CTaTUYECKUIA NN MHOVBUAYalbHBIA, a Takke MeTon pasaeneHust
YacTuy No pasMepy, ecrnv TAKOBOW UCMONb3yeTCsl);

- onucaHne otbnpaemon dpakumn aspo3ors;

- TMN MaTepuana ansi ynaenveBaHus 4actuu, T. €. dunbTp, NOPUCTLIA Marepuar, cMasaHHasi NnacTuHka; uHdopma-
LUMIO O NMPUMEHEHUN KacCeTbl;

- onucaHwe KOHTEMHEPOB Ansi TPAHCMNOPTUPOBaHWSI, €CIU TaKOBble UCMONb3YOTCH;

- 3aBO/CKOIM HOMEP, CPOK roAHOCTU U NpeanpusiTue — M3roTOBUTEINb UCTbITYeMbIX 06pa3LioB.

D.4.3 OnucaHue MeTOoO0B UCTILITAHUIA U UCNONb3YEeMbIX MaTepuanos

MpueoagsT nogpobHoe onvcaHne o6opyaoBaHUS 1 METOOO0B UCTbITaHWA. Takxke NpuBOOAT:

- TEXHUYECKUE XapaKTepucTukn naboparopHOro BCTpsIXMBaTenst ¢ nnatdopmon;

- noapo6bHOe onucaHne CUCTEMbl TEHEPUPOBaHWS TECTOBbLIX a3p0O30rel 1 3arpy3ku matepuana ans ynasnmBaHus
yactuu,.

D.4.4 PeaynbTaTthbl

B Brae Tabnvupsl NpUBOAAT 3HAYeHWs U3MEHEHUs1 Macchl, B npoleHTax, ans 10 obpasuos marepuanos ¢ cobpan-
HbIMKM YacTUuammn u 3 uncTeix 06pa3uos. MpoBepsitoT, BLINOMNHAWTCA Nu TpebosaHus 4.1 (cm. Tabnuuy 1).

D.4.5 3aknio4eHue

B kOHLIe NpOTOKONa MUCMbITaHUA NPUBOASAT 3aKMNOUYeHUe, B KOTOPOM ONUCLIBAIOT 06nacTb NPUMEHEHUS UCTbITAHWUIA
M UX OCHOBHble pe3ynbTaThl. OnucbiBatoT Nobble BO3HUKLIME TPYAHOCTW, BhISIBIIEHHbIE B XOA4€ UCMbITaHWS, CBSI3aHHbIE C
PYTVMHHBIM MCNOMb30BaHWeEM NpobooTOOPHUKA, OCOBEHHO NpPW TPAHCMOPTMPOBaHWM MaTepuarnoB Ansl ynaeBnuBaHus C
oTobpaHHoi nbinblo. OnuckiBatoT Nobble OrpaHWyYeHus Mo cpeacTBaM, UCNONb3yeMblM Arsi TPaHCNOPTUPOBaHUS WK
o6paboTku, noTpeboBaBLIMECs AN BbIMONHEHWUs1 TpPeGOoBaHUI HAacTosILLEro cTaHgapTa.
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Mpunoxenue E
(o6asaTensHoe)

BuiyucneHne cymmapHon HeonpeaeneHHOCTH

E.1 O6uue nonoxeHusn

Onst NnpoBepkn COOTBETCTBUA XapakTepUCTUK MeToda otéopa npob ocHoBHbIM TpeboBanusam (cMm. EH 482), pac-
CMaTpMBaloT BECb NPOLECC U3MEPEHUSA, YaCTbiO KOTOPOro senaeTca oTbop npob asposons. [Ons atoro Heobxoaumo
06beAUHUTL U3BECTHBIE WUITM OLEHEHHBIE CMELLEeHWe U NPEUM3UOHHOCTb aHanusa npob co cmelleHUeM M Heomnpeae-
neHHocTbio oT6opa npob. OnpepgeneHne cmeweHna pe3ynbLTaToB aHanm3a U NPeun3noHHOCTU He BXoauT B obnacTb
NPUMEHEHUS1 HACTOALWEro CTaHAAPTa, HO B HACTOAWEM NPUNOXEHNN NPUBEAEH METOA, C NOMOLLBIO KOTOPOIO 3TN BENU-
YMHBI MOTYT 6bITb CKOMOMHMPOBAHbLI, €CNYU OHU U3BECTHBI.

bonee nogpobHoe onucaHwe OUEHKU xapakTepucTUK B LENOM NpuBeAeHO B onybnukoBaHHbiX ctatbsx [3], [11]
n[13].

E.2 OnpegeneHune OTHOCMTENLHOW CYMMapPHON HEONPEAENeHHOCTH

OTHOCHTENBHYI0 CyMMAapHYIO HeonpeaeneHHocTe namepenna OU, B npougHTax, Kak KOMOMHaLMIoO CMELLEHNs 1
NpeLU3noOHHOCTU BbIMMCNAIOT No dopmyne (cm. EH 482)

X - X fl+ 20 -1
ou=| =200 = (| bias| + 2RSD) 100, (E.1)
ref
e x — cpegHee 3HaYeHWe N Pe3ynbTaToB NOBTOPHLIX N3MEPEHUI;

Xef ~— WCTUHHOE UMM MPUHATOE ONOPHOE 3HAYEHWe;
O(n— 1) — CTAHAAPTHOE OTKIMOHEHWE N NOBTOPHBIX U3MEPEHNIA;

2901 _ 5psp.

’7— Xt | = | bias|;
OnpegeneHne cvmewenus npueegeHo B E.3, a onpegenenne RSD — B E 4.
E.3 O6LeauHeHne cmeleHuin otéopa npo6 u aHanusa
Ecnu ot60p npob u aHanus siBNs0TCsl CMELLEHHBIMY, TO CYMMapHOE CMELLEHME U3MEPEHUS BbIMMCTAIOT o ¢op-
Myne

(1+bias)=(1+ biassampler) 1+ biasanalysis), (E.2)
roe biassampler— cMelleHne oTbopa npob;
bias — CMeLlleHne aHanuaa.

analysis
CwmelleHune oT6opa npob SKBMBANEHTHO XapakTepucTMKN HEONPEAENEeHHOCTU A, Bbluncnsiemoii no cdopmyrie (A.4).

CnegyeT OTMETWUTb, YTO 3HAYEHUE 3TOWM XapakTepUCTUKN OBbLIMHO CUIBHO 3aBUCUT OT rpaHyrnoMETPUUECKOro COCTaBa
yacTuy, oT6MpaemMoro aspo3ons U MOXeT 3aBUCETb OT APYrMX DaKTOPOB, TAKUX Kak CKOPOCTb BeTpa. [pubnuantenbHbie
3Ha4eHus1, noaxodswme Ans Bo3gyxa paboyein 3oHbI, rae npoBodsaT otbop nNpob, 6epyT u3 Tabnuy UM KapT CMELLLEHUs,
NpUBEAEHHbIX B MPOTOKONEe UCMbITaHuii npobooTbopHuka (cM. npunoxenue A).

CMelLeHne aHanuaa onpegensioT aKCnepuMeHTanbHO, U OHO MOXET TakKe 3aBWUCeTb OT psga (DakTopoB, B TOM
yucre OT COAEPXKaHUs adpo30na U rpaHyIoOMETPUYECKOrO COCTaBa YacTul,.

E.4 KomGuHupoBaHue npeunsnoHHocTn otbopa npob n aHanusa

Odvcnepcnn KOMBUHMPYIOT, CyMMUPYsT MX KBaapaTthbl

2 2 2 2
RSD* = RSDsampIer + RSDfoy + RSDanaIysisv (E.3)
roe RSDszampler — KBagpaT OTHOCUTENIbHOIo CTaHAAPTHOrO OTKNOHeHWs1 oTbopa Npob a3po3ons, KOTopbIi MOXeT ObITb
NpMGNnanTenbHO NPUPABHEH AWCNEPCUN CMELLEHUS ci, BbluMcnissiemon no cdopmyne (A.6);

RSDA.,, — KBappaT OTHOCMTENBHOTO CTaHAAPTHOrO OTKIIOHEeHWs OT6Oopa NPob asposons, CBA3AHHBIN C HeCTa-

Oflow .
BunbHocTbio pacxopa, RSDpow = S
ref

RSDgnmysis — KBagpaT OTHOCUTENBHOIO CTaHAApPTHOrO OTKITOHEHUs1 oT6opa Npo6 aspo30ns, CBA3aHHbI C M3MEHYU-

Oanalysis
BOCTbIO aHanwn3a, RSDgpanysis = X—:
re
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Cne,qyeT OTMETUTb, YTO OTHOCUTEINbHbIE CTaHAAPTHbIE OTKIIOHEHUA BbIYUCIAKOT OTHOCUTEINIbHO UCTUHHOIO 3Have-
HUA X,

3HaveHne RSDszammer 06bIMHO CMNBHO 3aBUCUT OT rPaHyNOMETPUYECKOro COCTaBa YacTuLl yNaBNnUBaeMoro aapo-

3005 M MOXKET 3aBUCETb OT APYIMX (PakToOpPOB, TAKMX Kak CKOPOCTb BeTpa. MpnubnmantenbHble 3Ha4eHNs, OTHOCALLMECH K

BO3ayxy pabouei 30HbI, rae npoeogAT ot6op npob, GepyT u3 Tabnuy, o% (=RSDszmpler), NMPVBEAEHHBIX B NpOTOKONE

ucnbiTaHunii Npo6ooTGopHUKa (CM. NpunoxeHune A).

B cnyyae npobooT6opHWKOB aspo30onen, Anst KOTOPbIX HE XapakTepHa B3auMOCBA3b MeXAY XapaKTepucTukamm
pasgeneHusl YacTtuy no pasmepam M 06bEMHbIM pacxodoM, MOrpPelHOCTb, Bbi3BaHHAA €ro HeCTabUNbHOCTLIO, MOXEeT
6bITh NMPOCTO OLEHeHa, No KpaiHel Mepe, Mpu Manbix U3MeHeHusiX pacxoga. B EH 1232 ycraHoBneHa makcumanbHas
Jornyckaemas norpelHocTs o6bemMHoro pacxoga, paesHasa 5 %. lNMonaras, 4to 370 ycnoewe BoinonHaetca ana 99,9 %
cnyvaes, KOSMMULNEHT N3MEHUNBOCTU codepkaHusi oTbupaemoro aspos3ons B 3aBUCUMOCTU OT pacxoga 6yaeT npu-
6rvauTensHo paseH 0,05/3, T. e. RSD, = 0,0167. Ecnn mexay xapakTepucTUkamn pasaeneHns 4actuy no pasmepam
1 06bEMHBIM PAcXoa0M CyLLEeCTBYET B3aMOCBA3b, HANPUMEP B Cryyae NpoSooTEOPHUKOB LMKNOHHOTO TUNA, TO NOrpeLw-
HOCTb, CBSI3aHHasA C M3MEHYMBOCTBLIO pacxoda, MoxXeT BbiTb BblUMCIIEHA NPU YCNOBUW, YTO U3BECTEH BUA 32aBMCUMOCTH
sthchekTmBHoCTH oTBOpa Npob oT pacxoga. CM. Hanpumep [4] .

Bapuaumio pesynbtaToB aHanu3sa oLeHMBaIOT SKCNEPUMEHTANBHO C yHeTOM BCEX 3TanoB, Ha4MHasA ¢ oTbopa npo6
W 3aKkaH4mMBas nornyveHmem pesynbrata. OHa MOXeT 3aBUCeTb OT psiga (hakToOpoB, B TOM YUCNE OT COAEPKaHUSI a3po30rs
W rpaHynoMeTpUYeCcKoro coctasa 4acTuu.
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Mpunoxenune F
(cnpaBouHoe)

AHanus pe3ynbTaToB onpepeneHus 3t dbeKTMBHOCTH 0T6opa Npo6

F_1 BeegeHue

B HacTosilemM NpUNoXeHUN NpuBeaeH NPUMEP COOTBETCTBYIOLLLENO NflaHa SKCNEPUMEHTOB AN OLEHOK XapakTepu-
cTuK npo6ooT6opHuka 1-ro TMna {cM. pasgen 6) u paccMoTpeHbl cnocobel aHanu3a 3KCNepUMeEHTanbHbIX AaHHbIX. Bbl-
6op mMeToga aHanu3a AaHHbIX 3aBUCWT B NEPBYIO oYepedb OT TOro UCMONb3yTCA N B NabopaTtopHOM SKCNEpUMEHTE
MOHOAMCIEPCHbIE UMW NONWMANCNEPCHBIE a3po3onu. B HacTosiwem NpunoXxeHWn onucaHbl ABa anbTepHATUBHBLIX METOo-
A BbIYMCIEHUIA, U3BECTHbIE NOA HA3BAHWUSIMU METOA KYyCOYHO-ITUHEUHOU annpokcumauuu w metoa nodbopa kpusod.
MpUMeHNTENBHO K NCNBITAHWUAM C UCNONBb30BaHWEM MOHOAMCIEPCHBIX a3po30nei NCNonb3yioT No6ol N3 3TMX MeToaos.,
a Anst ucnbiTaHWi C UCNONb30BaHWEM NONMAUCNEPCHBLIX TECTOBLIX a3po3onei NPeanoYTUTENBHO UCNONbL30BaTh METOA
nod6opa kpueol. B akcnepumeHTax ¢ MCNONb30BaHUEM MOHOAMCMEPCHOrO as3po3ons obbiMHO nonydalT Hebonbwoe
UNCIO pe3ynbTaToB, U3-3a Yero MeToa Noabopa KPMBOW MOXET 0Ka3aTbCA CNOXHBIM ANSA NPAKTUYECKOro NPUMEHEHUS.

OnuncaHHble ynpouweHHble MeToapl 06paboTkm gaHHbIX O XapakTepucTUKax aspo3onbHoro Npo6ooTbopHuka no-
3BONAIOT OLEHUTb Npo60oTOOPHUKM B 3a4aHHBLIX NabopaTopHbIX YCNOBUAX, XOTs pe3ynbTathl He obasaTenbHo GyayT
oTpaxartb XapakTepUCTUKN B yCNoBuax npumeHeHns. Cebinkn Ha onybnukoBanHele ctateu [4], [7], [15] v [21], B kOTOPBIX
npuBegeHsl paboune Nnpumepsl 3TUX ABYX U APYMX METOAOB aHanu3a faHHblX O XapaKTepUCTUKaxX aspo30nbHOro Npobo-
oT60pHUKa, ykasaHbl B Gubnuorpadun.

F.2 MNpumep coanaHcupoBaHHOro NnaHa 3KCnepuMeHTa

B Tabnuvue F.1 npuBeaeH nnaH 3kCrnepumeHTa, B KOTOPOM s 06pasuoB nNpo6ooTGOPHUKOB MCNBITHIBANUCE NPU |
3HaYeHUsIX guameTpa yacTuy B cepun u3 r 3anyckoB. OH MOXeT OblTb YacTblo 6onee macwTabHOro 3KCNepuMeHTa, B
KOTOPOM MpWBEAEHHLIA NNaH NOBTOPAETCA ANsl PasfUyHbIX NapameTPoB YCNOBUI OKpyXXaloweln cpeapbl, TakMX Kak CKO-
pocCTb BeTpa.

Tabnuuya F.1—pumep cHanaHcMpoBaHHOIO NraHa 3KcnepuMeHTa

Banyck 1 3anyck 2 3anyck 3
Anawetp Ob6pasel 1 Obpasey 2 O6pazey 3 OGpasey 4 Obpasey 5 O6pasey 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 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 ObiTb peanu3oBaH HeckornbkuMK cnocoGamu. Hanprvmep, npu UCNbITAHWKM C UCMOMNB30OBAHUEM
nonManCnepcHbIX TECTOBLIX adp030rel B SKCNepuMeHTe ogHOBPeMeHHO ByayT y4acTBOBaTh HacTULbl BCEX | AMaMeTpoB,
a s 06pasLoB Npo6ooTHOPHUKOB ByAYT UCMbITaHbI NOCNEAoBaTENBHO, T. €. B 3TOM criyyae r = §. [py UCMbITaHUM C UCnorb-
30BaHNeM MOHOAUCNEPCHbIX TECTOBLIX a3p030riei B akcnepuMeHTe GyayT y4acTBOBaTb YacTULbI OAHOrO U3 | AMamMeTpoB,
a obpasubl npobooT6opHukoB ByayT McMbITaHbl NMMGO rpynnamu, kak nokasaHo B Tabnuue, nubo nocrnegoBaTtenbHo.
B ogHom npegensHom criydae Bce s 06pasyoB Npo60oTGOPHUKOB MOTYT ObITh MCMbITaHbI BMEcCTE (T. €. r = 1); B Apyrom —
oavH obpa3sel, npo6ooTbopHMKa MOXET ObiTb MOBTOPHO UCMbITAH MHOTO pa3 (T. €. § = 1). Ecnu cywecTByeT BEpOATHOCTb
HanuMuusi 3Ha4YMTeNbHbIX PasnuyMii Mexay obpasuamy npobooTOOPHMKOB, TO HYKUCIO UCMbITYEMbIX 06pa3LoB S OOMKHO
6bITb MO BO3MOXHOCTU MaKCUMambHbIM.

F.3 AHanus peaynbTaToB onpeaeneHus acpgpekTMBHOCTU 0T6OPa NPO6 METOAOM Ky COMHO-NUHENHO) annpok-
cumauum

F.3.1 OueHka cpegHero cogepXxaHuA YNOBMNEeHHOTO aapo3ons

HeobpaboTaHHble gaHHble (3HaveHus1 3PGHEKTUBHOCTHN) 3TO 3HAYEHUS & TAe MHAEKC i o603HavaeT aspoguHamMu-
yeckuii gnameTp vactuy (i = 1 o l), a j — Homep pesynbTarta npu 3agaHHom guametpe (j = 1 go J). MOBTOPHbIe aKcnepw-
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MEHTbI MOTYT 6bITb OCYLLECTBIEHDI 3@ CHET MCNBLITAHWS HECKONbKMX 06pa3LoB NPOGOOTGOPHMKOB MM 3a CHET MHOTOKpaT-
HOro UCNbLITAHUA OQHOro M TOro xe obpasuya, kak onucaHo B F.2, T. e. oHM He 06A3aTenbHO AOMKHBI 6bITb NPABUNBHO
uaeHTMuumposaHsl. CpeaHee 3HaueHne 3hHEKTMBHOCTM NPU KKOAOM 3HadeHun awametpa D, BwrumcnsioT no cop-
Mmyne

;I—\

% (F-1)

OT10 TOYeuHas oueHka kpuBon 3¢hcekTMBHOCTU oTOOpa Npob E (D) npun aspoguHammyeckom guameTpe dactuy,

D = D,. KycouHo-nnHeiiHas annpokcMMauma Ans OUEHKM CpeHEero HOpManm3oBaHHOTO coAepKaHusl c NPON3BONbHOIO
asposorns ¢ pacnpeaenexdnem A(D) (cm. dpopmyny A.2) moxeT 6bITb BbluMcieHa No hopMyne Tpanewumit Unm ¢ UCnonb30-
BaHWEM ApYyrMx CrnocobGOB MHTErpupoBaHUs:

_ 1
¢~ XWME, (F.2)
i=
A+ A
roe W =——_7 2('+1), i1
Az
W=+ o
Dj
A= [AD)ID.
Dy -1y

s BeiMMCNEHU NepBoOro U NocneaHero BecoBoro kosdduunentos W, u W, skctpanonupyioT pesynbtatbl Ans
nonyyenus aHavenusa E npu D = 0 v D npu E = 0. B npuBegeHHoM npumepe nNpuHaTo, 4to E npu D = 0 paeHo E npu D,;
a 3Ha4venune D, npn koTopoM E = 0, HaxogaT nyTem NPogoiKeHNs1 TIMHUK, NPOXOAsILLEN Yepes TOUKM, COOTBETCTBYIOWME
ABYM HambBonblwum guametpam. CnegyeT OTMETUTh, UTO SKCTpanonaumsa B obrnactu 6onblumx guaMeTpoB He obsizaTtens-
Ha Npv aHanuse aHHbIX, NONMyYeHHbIX AN NpobooTOOPHMKA AN ynaBnuBaHus BAbixaemon pakuum.

F.3.2 CtaTuctudeckas mogenb

3HaveHnsa 3hHEKTUBHOCTH €, aHann3npyloT B COOTBETCTBUM C MOAEIIbIO

8 =1t By tey,
rae W — MCTMHHOE cpefHee 3HaveHne speKTBHOCTM Npo6ooT6opHuka npu anameTpe yactmy D = D,
B, — cucTemaTtnyeckoe OTKINOHEHWE OT MCTUHHOIO CpeaHero 3HaveHus 3PEeKTMBHOCTU, CBA3AHHOE C Heonpeae-
NEHHOCTbIO CoAepXKaHusl, NONy4eHHOro ¢ UCNonb3oBaHnem pedepeHTHOro NPo6ooT6opHUKa NpU KaXAOM 3Ha-
YeHUn guameTpa;
g — cnyyanHas NorpelHoCTb SKCNepUMEHTa, YYMThIBalOWAasa U3MEHUMBOCTL pacxoaa U pasnuuna mexay obpasua-
MU NpO6OOTOOPHMKOB.

Kyco4YHO-nuHenHasa annpokcumauusi ansi OUEeHEHHOro CpefiHero 3HaqeHusa copgepxanusa [chopmyna (A.2)] moxeTt

6bITb BblUKMCIEHa MO dopmyne

(F.3)

|
(Wi + B; +8Ij)_ 2Wu| + ZWBI + 2 2

w
‘J i=1j=1

W
T ] (F.4)

Avcnepecuio cpegHero coaepxaHus, Var(E), YHUMTBIBAIOLWWLYI0 cCOCTaBnaowme, 06ycnoBneHHbIe Cry4anHbIMU No-

rPEWHOCTAMM M HEONPEAENEHHOCTLIO COAePXKaHWA, NOMYYEHHOIO C UCMONb30BaHNMEM pedepeHTHOro Npo6ooTOopHUKa
Npyu KaXKaoM 3Ha4YeHUN anameTpa, BbluMcnaT no dopmyne

W2 RSDZ; | -
Var(C) = A 4 et _21Wi2 EZ, (F.5)
1=
rae 65 — OUEeHEeHHana ocTaTtoYHasa gucnepcust 3HaveHuin 3EKTUBHOCTH;

RSD, s — oueHeHHOe OTHOCUTENbHOE CTaHAAPTHOE OTKINOHEHNE 3HAYEHWIH COAePXaHus, NMOJTyHEHHOTO C UCMOoNb30-
BaHueM pedepeHTHOro npob6ooT6opHUKA;
r — YKCIO IKCMEPUMEHTOB NPU KAXAOM 3HAUYeHWM guamerpa.

Mpu o6paboTke pe3ynbTaTtoB TakMm cnocobom nonararT, YTO OCTaToYMHasA ANCNEPCUs M QUCNEePCUn copepxKaHms,
NONy4eHHOro C UCNonb3oBaHWeM pedepeHTHoro Npo6ooT6opHMKa, HE 3aBUCAT OT AuameTpa yactuu. Ecnu 310 He nog-
TBEpXaaeTcsl, TO MOXHO Ucnonb3oeaTek Gonee cnoxHble MeToabl 06paboTkm gaHHbIX (cM. [15]). Yncno cteneHei cBo6o-
bl OLEHEeHHOI AUCNepcMn CMeLeHUs), NOMyYaeMoil METOAOM KYCOYHO-NMHEMHOW annpoKcUMaumnn, MoxeT ObiTb NPUHS-
TO paBHbIM V, = J — 1.
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F.4 MeTtoa non6opa kpuBon

MonaratoT, 4TO NMHelHast kombuHaums HebGonbworo ynucna P dyHkumii E (D) MOXET ageKBaTHO onucaTb adpdek-
TMBHOCTb 0TGOpa Npob6. KombuHaumm cyHkumii E (D) MOIYT GObITb MOJTyY€EHbI, Hanpvwlep MeTOAOM HaMMeHbLUMX KBaapa-
TOB ANA HenuHerHoW perpeccun. [ns kaxgoro 06pa3u,a npo60oTGOPHUKA S perpeccust 3Ha4YeHuli 3PEeKTUMBHOCTH

oT6opa npob 8 ONpefenseTcs OLeHKamM1 napameTpoB Bos

P ~
% = 2O Ep (D) + &5 (F.6)
p=

CnyvaiiHble NOrPeLHOCTY SKCNePUMEHTa &; NoMnaralT HOPMarnbHO PacrnpefeneHHeIMN C HyMNeBbIM CPEAHUM 3Ha-
YeHVeM W OAMHaKOBbLIM pacnpegeneHnem Ans Bcex guameTpoB 4acTuu. B npoTUBHOM criyvae perpeccusa MoxeT GbiTh
BbIMOMHEHa METOAOM HauMeHbLIMX KBAAPATOB C BECaMW MM COOTBETCTBYIOWEro npeobpasoBaHus 3HaveHun addex-
TUBHOCTK. Kpmeyto adbdekTnBHOCTU Ans obpasua npobooTbopHMKa S oueHuBaloT No opmyne

'U

Es(D) = Z s Ep (D), (F.7)
p=1

KOTOPYIO UCMONB3YIOT ANA OLEHKN CPEAHErO 3HAYEHNS COAEPKAHNSA 53 Ans obpasua s, caenas 3ameny B hopmyne (A.2).

OueHeHHOe cpegHee cofepxaHne ansi npo6ooT6opHMKa KOHKPETHOTO TUna npeacTaensieT cobol 3HaueHue, ycpeaHeH-
HO€ MO COoAEPXKaHMAM, MOMYHYEHHbIM Ars HECKONbKUX 06pasuoB Npo6ooT6OPHMKOB, B3BELLIEHHOE B COOTBETCTBUU C YUC-
oM 3HaveHul apdeKTUBHOCTM ANa Kaxgoro obpasua no dopmyre

= <N
C=XZF0Cs- (F.8)
S

rae N — obulee uncno aHaveHnii 3¢phekTMBHOCTH, NOMNyYeHHbIX Ansa 06pasua npobootbopHmuka s, a N = ZN.
Incnepcusa oLeHeHHOro cpeaHero coaepXaHnsa MoXeT BbiTh OLieHeHa HaNPAMYI0 CMONbL3YS BECHI, PaBHbIE YnCNy
namepeHnii 3cPEeKTBHOCTU Ans Kaxgoro obpasua npo6ooTGopHUKa:

— N. — —
Var(C) = T (C; - C). (F.9)
S
Uncno creneHein ceobodbl aucnepcun CMeELLEHUs], OLEHEHHO MeToAoM noabopa KPUBOW, MOXET BbiTb NPUHATO

paBHbIM v, = N —p, rae p — 4mcrno napameTpoB, UCNONb3yeMblX Npu noabope KPUBLIX ANs 3HaYeHWI 3theKTUBHOCTH.
Bonee nogpo6Hoe onucaHue o6paGoTkM AaHHBIX METOAOM noabopa KpUBOI npuBeaeHo B [15].
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CeefieHUs1 0 COOTBETCTBUUN CCbINMOYHBLIX MeXAYHapoAHbIX CTaHAAPTOB CCbINOYHbLIM
HauuoHanbHbIM cTaHaapTamMm Poccuinckon Peaepauymmn

Tab6bnuua QA1

OB03Ha4YeHne CChINOYHOro
MeXyHapoaHOro craHgaprta

CreneHb
COOTBETCTBUA

0O603Ha4YeHMe 1 HaMMeHOBaHWe
COOTBETCTBYIOLLEro HAUWOHANBHOMO cTaHZapTa

EH 481

EH 482

EH 1232

EH 1540

EH 12919

* COOTBETCTBYIOLIMIA HALMOHANBHLIM CTaHAApT oTcyTcTByeT. [1o ero yTBepxaeHusi pekoMeHgyeTcs NCnonb3o-
BaTb NEpeBOof Ha PYCCKWI s13blK 4AHHOTO MexayHapogHoro ctaHgapta. Nepeeoa AaHHOro MexayHapogHOro craHgap-
Ta HaxoguTcsa B PepepanbHOM MHEOPMALMOHHOM (POHAE TEXHUYECKMX PernaMeHTOB U CTaHdapToB.
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