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CTBEHHOTO ayTEHTUYHOr0 NepeBoja Ha PYCCKUI A3bIK CTaHAapTa, YKa3aHHOro B MyHKTe
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dures for leaktightness»)
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VHopmauus 06 M3MeHEHNAX K HACTOALWEMY CTaHAapTy>Ny6/MKyeTCs e e>Ke-
rOAHO M3a4aBaeMOM MHM(OPMALMOHHOM yKazaTene «HauuoHanbHble CTaHAapTbi», a
TEKCT M3MEHEHWIA 1 NONPaBOK - B €XKEMECAYHO M3AaBaeMbIX MHDOPMALMOHHbIX YKa-
3aTensx «HaunoHanbHble cTaHaapThi». B cnyyae nepecmoTpa (3aMeHbl) UM 0T MEHb!
HACTOAWEro cTaHaapTa COOTBeTCTBYylOLee yBeaoMaeHne 6yaeT ony6IMKOBaHO B
eXXemMeCsayHo M3faBaeMOM WMH(OPMALMOHHOM yKasaTene «HaunoHanbHble cTaHgap-
Tbi». CoOTBeTCTByWLWaAsA WHGOpPMauus, YBeLOMIEHNE M TEKCTbl pasmeljalnTcs
TakK>Xe B MHDOPMALMOHHOWK cucTemMe 06LLEro Nonb3oBaHMst - Ha ouuUnanbHOM caliTe
degepanbHOro areHTCTBa MO0 TEXHUYECKOMY>PErynnpoBaHuio 1 MeTPONOrnn B CETH

MHTepHeT

O CraHpgapTHblhopm, 2012

HacTtoswuidi cTaHAapT He MOXEeT GbiTb MOMHOCTbIO WM YAaCTUYHO BOCMPOU3BE-
[IeH, TUPaXXMPOBaH W PacnpoCTpaHeH B KauyecTBe O(MULMANbLHOIO M3faHWs 6e3 paspe-

weHus deaepanbHOro areHTCTBa No TeXHUYECKOMY perynnpoBaHuio v MeTPOorni
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HALWOHA/NbHBLIN CTAHAOAPT POCCUMCKOWN OSELEPALUNWN

BuoTtexHonormnsa. O6opyaoBaHue

MeToabl MCNbITAHUIA Ha repMeTMHYHOCTb

Biotechnology. Equipment. Guidance on testing procedures for leaktightness

[ata BBefeHna — 2013 - 12 - 01

1 O6nacTb NpUMeHeHNs

HacTtoawumin ctaHgapT npeActaBnseT coboil pyKOBOACTBO, MpefycMaTpuBaroLLee
o6Lme MeToAbl A/1A OLEHKM repMeTUYHOCTM 060pyaoBaHus (OTAE/bHBIX KOMMOHEHTOB
MW arperatoB 060pyfoBaHUA), WCMOMb3YEMOro B OUOTEXHONONMYECKUX MpoLeccax.
HacTtoawmin ctaHaapT aBAseTcA PyKOBOACTBOM MO 06LMM MpoLeaypam OLEHKU repme-
TUYHOCTU 060pya0BaHNA (KOMMOHEHTOB U Y3/10B), UCNOb3YEMOro B 6MOTEXHONOMMYe-
CKMX npoueccax, B OTHOLIEHUM MPOHUKHOBEHNS MUKPOOPraHM3MoB

HacTosawmin ctaHgapT COAEePXUT PYKOBOACTBO MO OLEHKE repMeTUYHOCTM 6uno-
TEXHONOrMYyeckoro o6opyfoBaHMs C Y4eTOM BO3MOXXHOIO BbIJeNeHUs B Mpouecce pa-
60Tbl MPOM3BOLACTBEHHbIX MWKPOOPraHWM3MOB, CMOCOOHbLIX MNPeACTaBNATb yrposy 6e3-
onacHocT\ paboTatolleMy nepcoHany (HapywuTb MpaBufia rMrueHbl Tpyaa) wunm

OKpY>KatolLLlei cpeae.

M3paHune ouunanbHoe
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HacTosmii cTaHAapT NPUMEHMM K YCTaHOBKaM WM UX KOMMOHEHTaM, TakKuM,
KakK KnanaHbl 1 3anopHas apmaTypa, €MKOCTW, Hacocbl, Cenapupytolie 1 HanosHu-
TeNbHble YCTPOICTBA, a TakXKe M3MepuTeNbHas annapatypa, HaxoasLasacs B KOHTaKTe ¢
PaBoUnMMU XMUAKOCTAMY

HacTosmii cTaHgapT NPUMEHUM TakXe M B TOM ciy4vae, ecnv 060pyfoBaHue

COAEPXKUT oNnacHbIE Mn NOTeHUWa/IbHO OMaCHble MMKPOOPraHN3Mbl

2 TepMuHbI 1 onpeaeneHus

B HacToAuwem cTaHAapTe MPUMMEHEHbI CMeayroLine TepMUHbI C COOTBETCTBY!O-
WMMW OnpeseneHnsamun:

2.1 KOMNOHeHT o6opyaoBaHusa (component of equipments): TexHWYecKnii 06b-
eKT, AB/IAIOLLMIACS YACTbHO YCTaHOBKM

2.2 NpsaAMON MeTof ucnbiTaHnii (B 6uotexHonorum) (direct test method (in bio-
technology)): MeTof ucnbITaHWA C MUCNOMb30BAHWEM MWKPOOPraHWU3MOB ANS1 KONnYe-
CTBEHHOI OLEHKMN.

2.3 KOCBEHHbIN MeTOoA ucnbiTaHUin (B 6uotexHonoruun) (indirect test method
(in biotechnology)): MeTog ncnbiTaHWi, NCNONb3YOWMWIA 4NA KOIMYECTBEHHOW OLEHKM
(hm3nyeckne U/Mnum XMmMnYeckune cpeactaa

2.4 yTeuka (leakage): Bbixog u3 06opynoBaHus.

2.5 ckopocTb yTeuku (leakrate): Bbixos 13 060pyaoBaHns B eAUHNLLY BPEMEHMN

2.6 repmetnyHocTb (leaktightness): CBOINCTBO KOMMOHEHTa 060pyA0OBaHMA UK

610Ka 060pYy/J0BaHNS OFPaHNYMBATL YTEUKY.
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2.7 MuKpoopraHusm (micro-organism): Jlro6as MUKpo6MONOruyeckas Cylu-
HOCTb, K/fIeToYHas unn 6eckneToyHasd, cnocobHas K pasMHOXEHUIO Wv nepefaye reHe-

Tn4yeckoro matepuana [EN 1619].

MpumeyaHW e-B HacToALeM cTaHfapTe TEPMUH «MWKPOOPraHU3M» MofpasymeBaeTt
6VONOrNYEeCKUiA areHT B COOTBETCTBMU ¢ AupekTusoii 90/679/EEC: MMKPOOPraHn3mbl, BKIKOUas reH-
HO-MOANGULIMPOBaHHbIE, KNETOYHbIE KYNbTYpbl U YenoBeyeckne 3HAOMApasuTbl, CMOCOOHbIE BbI3bl-

BaTb UH(EKLUIO, annepruio 1 o6nafatoLime TOKCUUYECKMMM CBONCTBAMU

2.8 TEXHONOrMYeCcKnin MUKpoopraHnam (process microorganism): Mukpoopra-
HWU3M, UCMO/b3YEMbIA B MPOU3BOACTBEHHbIX LeNsSX B 6MOTEXHONOMMYECKMX MpoLeccax
W1 COCTaBNAKOLWMIA caM NPOAYKT (WA YacTb NPOAYKTa).

2.9 ueneBsoi MMKpoopraHuam (target microorganism): TeXHONOTMYECKNIA MUK-
pPOOpPraH13M U/MNn MHble MUKPOOPTFaHN3Mbl, OTHOCALLMECS K CNeLnguyecKor TeXHono-
rmm

2.10 komnneKT o6opypoBaHusa (unit of equipment): Komniaekc KOMMOHEHTOB,

MCMOMb3YEMbIiA AN BLINONHEHWS OfHOW WUNK 60Nee eANHNYHBIX OnepaLyii.

3 WcnbiTaHus
3.1 O6uWme NoN0XKeHUS
Bbl60p MeToaa I/ICI'IbIT.’:lHI/II7I 3aBNCUNT OT MHO)>XeCTBa anKTOpOB, BK/KOYaA pasMepbl

060py0BaHMsA, CNOCOGHOCTM BbIAEPXKMBATb [aBNeHNE N OTPaHUYEHNs B BbIGOpE MHAN-
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KaTOPHOW XWAKOCTU PyKOBOACTBO MO BbIGOPY METOAOB MCNbITAHWIA NPUBEAEHO B NpW-
NnoXXeHunnm A,
UT06bl MONY4YNUTb HEOBXOAMMYHO MHDOPMALMIO O FrePMETUYHOCTM, NPOEKT METO-

ha NCNbITaHWI OO0JIKEH OblTb OCHOBaH Ha COOTBETCTBYHLLEM aHa/IN3€e CTEMEHWN PUCKa.

MpumeuvaHnuna

1 MoxeT cTaTb HEO6XOAUMBIM AN1s OTPabOTKM MeToAa MUCMbITaHWA MPOBECTU MOMHBIA LKA
paboTbl obopyAoBaHus. MoxeT noTpe6oBaTbCs NPOBeeHNe HECKOMbKUX LMb10B paboTbl 060pyoBa-
HWA W/IOTW IKCTpeMasbHbIX YCNOBUIA PaboTbl, TakuX, Kak MOBbILEHHOE AaBieHWe, NOBbILLEHHasA CKO-
POCTb BpaLLleHNs 1 MOBbILLEHHbIe NPefenbl TeMMepaTypsbl

2 pn n“cnonb30BaHWM M36LMOYHOTO AaBneHns 060pyAOBaHWEe CnedyeT paccMaTpuBaTth Kak

cocys, paboTaroLLnii Noj AaBneHrem

PeKOMeH/yeMblii MeTOA UCNbITaHWUI AN XapaKTePUCTUKN U CPABHEHUS AMUCCUN
MWUKPOOPraHn3MoB 13 GUOTEXHONMOMMYECKOro 060pYyA0BaHUS 3aKno4yaeTcs B U3Mepe-
HUW yTeYeK. ST YTEeUKMN CnefyeT pacCMaTpuBaTb HE3aBMCMMO OT KOHLEHTpaLMU MUK-
pPOOpraHM3MOoB BHYTPU 060pyf0BaHUSA

Tak Kak yTeukn MOryT ObiTb B (DOpMe a3po30ns W/MNu XWAKOCTU, TO CKOPOCTb
yTeUKN JOo/KHA NpeacTaBnsTb CO60M CKOPOCTM YTEUKM a3p030/s U XXMUAKOCTU COOTBET-
CTBEHHO.

N3 npaKTMYeckMX M TEXHUYECKMX COO0OpaXKeHWli peKOMeHAyeTCs WCMob30BaTb
npsiMble MeTOAbl OMnpefeneHns YyTeUkU, Tak KakK OHW MpeAcTaBUTE/IbHbl B 06bIYHbIX

YCNOBMAX aKCMyaTaumn. KOCBEHHble MeTOfbl YacTo GbiBatOT YA06HbLIMKU MO CO06pa-
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XEeHNAam 6bICTpOTbI, OTCYTCTBUA KOHTaMUHaUnn, 3KOHOMUN 1N BOSMOXHOCTU NPOBOAUTDL

6onee ONNTENbHbIE UCTMbITAHUA

MpumevyaHunsa

3 [laHHble, NoNyYeHHble KOCBEHHbIMW METOAaMMW, AO/MKHbI ObiTb NOABEPrHYTHI KOpPenaumm ¢
JaHHbIMY N0 yTeYKe MUKPOOPraHU3MoB B HacTosllee BpeMs MeTOAbl KOppensumMm oTcyTcTByOT. [o
Tex MOp MoKa OHW OTCYTCTBYIOT, pe3ynbTaThbl, NOMYYEHHbIE KOCBEHHbIMU METOfaMMW, UCMONb3YIOT B
COOTBETCTBMU C 06LLENPUHATON NPaKTUKOI

4 HeobxoavMble YCNoBWS ANS UCNbITAHWMA KOMMNOHEHTOB 060pYy[0BaHWS NPeACTaBfieHbl B CO-
OTBETCTBYIOLUMX CTaHAapTax

5 [lononHuTenbHas UHPOPMaLMA 0 MeTOAax UCMbNaHWiA Ha YTeUKY MOXET 6bMb NOMyYeHa U3

npunoxexusa C ([12], [13], [14] v [15]).

3.2 MeTogonorus

[na onpefeneHvs repMeTUYHOCTM YCTAHOBKW WM 060pPYLOBaHUA ClefyeT Bbl-
6paTb 1 onucaTb COOTBETCTBYIOLLMUIA METOL UCMbITAHUIA UM KOMOWHALMIO MeTOLOB WUC-
NbITaHWA (CM NpunoxeHus A n B):

a) onpefennTb COOTBETCTBYHOLWNUA WUHAMKATOP, MOAXOAALWMI ANA Npeanonarae-
MOr0 MCMob30BaHUSA 060pYyL0BaHNS,

b) BblOpaTb aHaNMTUYECKUA MeToZ ANiA ONpefeneHus KonmyecTBa WHAMKATOPA,
HaxogsLerocs B 060py0BaHMMN U YCTAHOBKE,

C) COCTaBUTb MPOTOKOJ1 OMNMPECCOBKK, BKNKOYaa BpeEMA U AaBNeEHUE.
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MpumMmeuyaHune - HeOGXOAMMO OLEHUTb OMAcHOCTb [/ OMepaTopa BO BPeMs NpoLeaypbl

OMpPEeCccoBKM

3.3 lMpoBegLume ncnblTaHW

McnbiTaHns NPOBOAAT B CNeAytowwemM Nopsigke:

a) NOMECTUTb MHAMKATOP BHYTPb 060PYyAOBaHWSA MM YCTaHOBKWU B YCNOBUSA, CO-
OTBETCTBYHOLLME 3aaHHOMY 3KCNyaTalMOHHOMY npoLleccy,

b) MOMb3ySACL aHA/IMTUYECKMM pacyeToM, YNOMSHYTbIM 3.2, ONpeaennTb Konmye-
CTBO Cy6CTaHUMW WMHAWMKATOpa B MOMEHT BpPEMEHM, MpefyCMOTPEHHbIA NPOTOKOIOM
OMNpeccoBKMU,

C) UCMOMb30BaTh AaHHble NPOTOKONA ONPECcCOBKM, YKazaHHOro B 3.2, Ans obopy-
AOBaHMSA UM YCTAHOBKU, UCMbITYEMbIX Ha YTeuKy,

d) nonb3ysacb aHaNMTMYECKMM METOAOM, YKasaHHbIM B 3.2, OnpeAenuTb Konuye-
CTBO MHAMKATOpPA MOCNe OKOHYaHWUSA MpoLeaypbl B COOTBETCTBMM C MPOTOKO/IOM OMpec-
COBKM,

€) MCNOMb3ys NONYYEHHbIE JaHHbIE, BbIYUCANTL BEIMUYNHY FePMETUYHOCTU 060-
PYAOBaHUA MW YCTaHOBKM,

f) onpegennTb COOTBETCTBYHOLWMI KNacC repmMeTUUYHOCTM 060PYyAO0BaHUA WK
YCTaHOBKM MO TEXHWYECKMM YCNOBUSIM HAa 000pYy[0BaHNE CY4eTOM BbIGPAHHOTO MHAM-

Katopa 1 Tpe6oBaHuii NPOTOKO/a ONPECCOBKM
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3.4 Bblbop meToga ucnblTaHuii

Ecnn pesynbTaTbl MeToAa MCNbITAHUIA AO/MKHbI ObiTb MOMAYyYeHbl BGbLICTPO M C
OrpaHUYEeHHbIMK 3aTpaTamy Cul, HEOBXOAMMBIX AN AEMOHCTpaLUN FepMeTUYHOCTH,
cnefyeT MCNONb30BaTb KOCBEHHble METOAbl MCMbITaHUA OfHaKO KOCBEHHble METO/b!
NCNbITaHW MOXHO MPUMEHSATb TOMIbKO B TeX Cly4asix, eCn JoKasaHa AelCTBMTeNbHas
Koppenauua mexay usMepsieMbiM 3(PPEKTOM ¥ XenaeMbIMK MoKasaTensiMm paboTbl.
Tpebyemas Koppenaumns ao/mkHa 6bITb BblYMCAEHA ANS KaXKA0W eAnHULLI 060pya0Ba-

HNA NN KOMIOHEHTa O60py,ﬂ,OBaHI/I‘r'|.

3.5 MpsAMbIeEMETOA4bl UCAbITAHWA

3.5.1 A3po3o/b

MprMepoM NPAMOro MeTofa MCMbITaHUA ABNSETCA METOL KO/IMYECTBEHHOro MO-
HUTOPUHIa a3po30/1bHOM amuccum OH MOXET 6bITb NPOBEAEH B COOTBETCTBUM € 3.5.1.1
n35.1.2.

3.5.1.1 MoparoToBKa

B 0CHOBe KO/IMYeCTBEHHOT0 MOHUTOPUHIA 61M0a3P030/1A NIEXUT CNeayoLLee:

a) noAbop TeCT-MUKPOOPraHM3mMa, NpesnoYTUTENbHO He NaToreHHoro,

b) onpegeneHne mMeToAa B3ATMA NPOObI MUKPOBHOI0 a3po30/4,

C) onpejenieHne MeTofa OLEHKW KOHLEHTpauMM MUKPOBHOro aspo3ons,

d) KOHTPONb OKpY>XKatoLeil cpedbl BO BpeMs B3ATUSA NPO6 CTAaTUCTUYECKN 3HAUU-

MOT0 KOJ/in4yecTtBa BO3AyXa;
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e) onpefeneHne KOHUEHTpaLMm MMKPOOPraHM3MoB B nNpobe BO3gyxa C NOMOLLbIO
COOTBETCTBYIOLLEN NUTATE/IbHOW Ccpeabl.

3.5.1.2 OnucaHne npouecca

OnpefennTb CKOPOCTb YTEUKN CeayoLnM 06pa3om:

a) obecneynTb, YTOObI UCMbITYEMOe 0060pPYyAOBaHMe pacnonaranock B KOHTPOIU-
PyeEMOM MOMELLEHNN, TAe 3MUCCUA 61MOa3P030Ns MOXET KOHTPO/MPOBaTbCA MPo60oT-
6OPHUKOM;

b) cobpaTb M noAcynTaTb KOAMYECTBO MMKPOOPraHn3MoB B NPO600OTOOPHMKE,
OCEeBLUMX TaM 3a OnpefesieHHoe Bpems,

C) paccunTaTb KOHLEHTpaLMo MUKPOOPraHM3MOB B KOHTPO/IMPYEMOM MPOCTpaH-
CTBE MpWU M3BECTHOIN 06BEMHOIN CKOPOCTM 0T60pa Mpoob,

d) paccumTaTb CKOPOCTb 3MWUCCMMN MUKPOOPraHM3MOB C y4eTOM 06bemMa BO3ayXa,
oT6upaemoro nNpo6ooT6OPHUKOM M3 KOHTPOIMPYEMOr0 MPOCTPaHCTBa,

€) paccumTaTb CKOPOCTb YTEUYKU MyTeMm [AeNeHUs CKOPOCTM 3MUCCMM MUKpOOpra-

HU3MOB Ha KOHLIEHTPALMIO MUKPOOPraH13MOB BHYTPY UCMbITYEMOro 060pYy/A0BaHNS

MpumeyaHune - MNogpobHocT MeToga M atpmbyTel onucadbl B [3], [4] (cm npunoxeHwue C).

3.5.2 XXngkoctb

Mpamoe u3MepeHMe MasibIX MOTOKOB XXWAKOCTU MPWU KOHTPO/E YTEUKU MOXET
ObITb LOCTUTHYTO MOMYKO/NYECTBEHHbIM METOLOM NYTEM B3ATUA CMbIBOB UM UCMO/b-
30BaHMEM KOHTAKTHbIX MAacTMH B 3TOM cnyyae oueHMBaAKOT 06bEM CMbIBHOW XWUAKO-

cTu TMpu Gonblueli yTeuke XWUAKOCTb MOXET 6biTb COGpaHa M onpeaeneHa KOHLEHTpa-
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LM MUKPOOPraHM3MoB B 3TOM cflyyae Takxe f[enalT OLeHKY 06beMa CMbIBHOMN XWUf-

KOCTHn

3.6 KocCBeHHble MeTOAbl UCMbITaAHUI

KocBeHHble MeTOoAbl MOTyT OblTb WMCMO/Mb30BaHbl A9 OMpPeAeNeHns YTeukn B
(hopme a3po3onelt UNKN XUAKOCTM Ecnn nmeeTcs Koppenauus Mexay aMuccuein Muk-
pPOOPraHNU3MOB M YTeYKOW, TO OHa J0/KHa ObiTb MCMOMb30BaHa W 3anucaHa B OTYeTe.
Mpu OTCYTCTBUM Takol KOppenauuu pesynbTaT KOCBEHHOrO MeToAa MCNbITaHUS AOf1-
XeH ObITb OTMEeYeH KaK CKOPOCTb YTEYKM Ha OCHOBE TEeCT-MeTofa C MPUMEHEHUEM
XWULKOCTW MUK Tpaccepa.

[Nna KONNMYeCTBEHHOro U3MEPeHUs repMeTUYHOCTU MOTrYT 6blTb MCMOJIb30BaHbI
crnefytoLme KOCBEHHbIE MeTOAbl UCMbITaHUI (CM NpunoXxeHue B):

a) MeToj NOCTOSIHHOrO [aBfIeHWs C UCMNO/b30BaHWEM TaKUX rasoB, KakK BO34yX,
renuia, rekcaropug cepbl (SFe) B KauecTBe TpacCUpYHOLLLEro rasa,

b) MeTOZ NOCTOAHHOIO AaB/IeHNs C UCNOJIb30BaHWEM XULKOCTH;

C) Memb6paHHbIi MeTog rasoBoi ANMeyY3nMmn 1 Ny3blpbKOBbIA MeTOA (TONbKO ANS
(hMNbLTPOB),

d) meTog cueTa yacTumu,

€) UHANKATOPHbIE XXUAKOCTH,

f) BaKyyMHbI MeTOz
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4 [loKymeHTauua

MpounsBoamTens/ nocTaBLUMK 060pYA0BaHUS UK MONb30BaTeNb J0/KEH pa3pabo-
TaTb W COCTaBUTb JOKYMEHT, onucbiBatowmii npoueaypy(bl) N0 OLEHKE FepMETUYHOCTU
KOMMOHeHTa uan ys3na obopyposaHus JlOKYMEHT [O/DKEH BK/OYaTb COOTBETCTBYHO-
LMe yCnoBms MCNbITaHUA (MeToA WCNbITaHUA, UHAMKATOP, aHaNUTUYECKNe METOoAbI) W

pe3ynbTaTbl UCMbITAHWA

10
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MpunoxeHne A
(cnpaBo4HOe)

PyKOBOACTBO N0 BbI60OPY METOL0B MUCMbITAHUN

A.1 OO6LLMe NONOXKEHNS

PucyHkn A 1 - A 4 npeactaBnstoT co60i pyKOBOACTBO MO BbIGOpPY MeToga uc-
NblTaHUA 060pyL0BaHNA BHM3Y KaXXAoro rpagmka UMerTCs HYMepOBaHHbIE CCbl/IKM
Ha npepgaaraemble MeTOAbl UCMbITaHWA MeToAbl MCNbITAHUIA U MX HOMEpa NpeacTaBne-
Hbl B Tabnuue A. L Cneayrowme nNyHKTbl Aal0T UHGOpMaLMIO O Bbibope KpuTepues Ec-
NN HECKO/IbKO METOAO0B MCMbITAHWIA CUNTAKOTCA MPUEMNEMbIMU, TO O4UH AO/MKEH ObiTb
BblbpaH ¢ nomoulbto metogqa BATNEEC (best available technique not entailing
excessive Costs - Haunydlmnii npueMnemblii MeTod, ob6ecneymBaroWwmMii HeNpeBbILWEHNE

3atpar)*.

A.2 MpoeegeHune Knaccnpumkaumnm (MK) nnu npegBaputTenbHas skcnnyarta-
LUMoHHas npoeepka (M3rl1)

MK ocywecTBNAOT TOrAa, Korga TexXHUYeckue XapakTepucTuKu 060pyaoBaHus
COOTBETCTBYIOT cTaHZapTy. MK MoXeT 6bITb NPOM3BEAEHO NPOU3BOAUTENEM U MOKY-

natenem o60pyAoBaHMs (Hanpyumep, Npy KOMUCCMOHHOI NPoBepKe 060pyA0BaHMs).

Vcnonb3oBaHne metoga BATNEEC He o3HauaeT, UTO (hMHaHCOBbIE COOGpaXKeHNs npecbnafatoT Haj
Tpe6oBaHMAMM 6e30nacHOCTUM TaM. rae AOCTYMHbl HECKONbKO METOAO0B, MO/b30BaTe/lb MOXET Bbl-
6paTb camblii NOX OAALLMIA NPW YCNOBUM, YTO 3TO AaeT pe3ynbTaTbl HYXXHOr0 KayecTsa

1
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M3M MoxeT ObITb OCYL,ECTB/EHa NOCNe CTepUnM3aunn, OYUCTKKU, MPOBeLEHUN
TEXHUYECKOro 06CNY)XMBAHWUA WM NOCNe UHLMAEHTA, NOBMEKLUEro 3a cobol BHennaHo-

BOe nornafiaHne MUKPOOPraHn3MoB B paboyee MOMeELLEHVE UMK OKPYXKAOLLYHO cpeay.

A.3 lMonyyeHune 6bICTPbIX pe3y/bTaToB

HekoTopble MeTOAbl UCMbITaAHWIA, NPeXae YeM 6yayT MOMyyeHbl NpUemMaemMble pe-
3ynbTaTtbl, TPEOYOT HEKOTOPbLIX 3aTPaT BPEMEHU Ha MOArOTOBKY. OTO He CO3faeT 0Co-
ObIX Npobnem, ecnu pedb UAET 06 UcnbITaHUKM 060pyAOBaHNA B Leniom [pobnema BO3-
HWKaeT Torga, Korga ectb Heo6X0AMMOCTb WCMbITaHUA MHOXEecTBa KOMMOHEHTOB B
OrpaHMyeHHoOe BpemA

Ecnn TpebyeTtca nonyunTb pesy/bTarbl ObICTPO, MOXHO BOCMO/b30BaThHCA PU-
cyHkom A 1 (MK) wam A.2 (M3MT). Takke MOXeT ObITb MCMONb30BaH PUCYHOK A.3

(MEC) nnn A 4 (Man).

A-4 O6Bbem 060pyaoBaHNS

Bonpoc 06 o6beme 060pyA0BaHUA ABMSETCA OTHOCUTE/IbHO CMOPHbIM, OLHAKO C
HVMM CBSi3aHO OAHO Ba)KHOe OOCTOATENbCTBO, KacalLieecs HEKOTOPbIX METOAO0B WUCMbI-
TaHWiA. Hanpumep, 6onee TOYHO CTabWIbHOCTL MOAAEPXKaHWA LaB/IEHUS AOCTUraeTcsa B
06opyfoBaHMM HEGOMbLLUMX 06bEMOB MOMUMO 3TOrO €Cnv NPU KOHTPOAE FepMEeTUYHO-
CTV WUCMONb3YyeTCA TaKOW ras, Kak refivii, To NofjepXaHue faBneHus B 060pyoBaHuu

MOXXET 0Ka3aTbCA C/AANLLIKOM A0POroCcToAWNM

12
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A.5 OnpeccoBka 060pyf0BaHWSA Npun AaBieHUN BblLle paboyero

HekoTopble N3 MeTOLOB UCMbITaHWU TpebytoT, 4TO6bI 060pYLOBaHME UCMbITbIBA-
NoCb MpV AaBneHWU, MPeBbILLAKOWEM ero HopMasbHoe paboyee faBneHue, C MCMbITa-
TeNbHbIMW [aBNEHUAMU, KOTOpble ONpPeAenstoT pacyeTHbIM MNyTeM, WU MPUHATbIMW B
pacuyeTHbIX YpaBHeHMAX KoaduuveHTamu. MakcrmanbHoO fonycTumoe paboyee faB-

NIeHne He A0/IKHO ObITb NPEeBbILLEHO.

A.6 [locTyn K 060pyA0BaHMIo

Ecnn anemeHT 060pyf0BaHNA He yAaeTcs NPOBEPUTb, HYXXHO WM3MEHUTb MOUCK
MeCTOMOJIOXKEHNSA YTEeUYKM TaKuM 06pa3oM, 4TO6bl MOXHO OblI0 MOBTOPUTHL M3MEPEHNE.
Heobxoammo o6ecneunTb pasyMHbIA AOCTYN K MOTEHUManbHbIM MecTaM yTeuek [lo-
CTYyN K MecTam yTeuyeK Ao/HKeH ObiTb NpocTbiM OH fo/MKeH obecneymBatb HabnoAeHME
3a NOSIBNEHNEM MY3bIPbKOB 1 BO3MOXHOCTb B3TUS NP06 C MOMOLLbIO NprubopoB. MecTa
yTeYeK AO/DKHbI TaKXKe A0NnyckaTb BO3MOXHOCTb MPUMEHEHUS LPYTMX METOAOB KOH-
TPONA repmMeTUYHOCTI, HanmpUMep C NOMOLLLD MaHOMETPA, KOTOPbIA MCNONL3YIOT Npu

KOHTPO/Ie METOA0M CTabUNbHOCTMW AaB/IEHNS

A.7 NIHTPY3MBHbIN METO UCNbITAHWN

Mpy MHTPY3UBHOM METOAe WCMbITaHW HEeO6XOAMMO MCNOMb30BaTb UHbIE XUA-
KOCTW, YeM BBOAVMble B 060pyf0oBaHMe paboune XULKOCTU ITO MOryT 6blTb MHAMKA-
TOPHbIE rasbl WM XWUAKOCTU. W ecTb elle OfHO BaKHOe COObpakeHue, Hanpumep, BO3-

MOXKHble TpeboBaHus GMP (GoodManufacturing Practice).
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Tabnumuya A 1-MeTofbl UCNbITaHUM HA FTePMETUYHOCTb

Homep MeToa ncnbiTaHua
1 MageHne gaBneHns - ras/Bos3nyx
Y MageHve faBneHns - XXUAKOCTb
3 VMcnonb3oBaHue renus
4 3P6/thpeoHoBas npoba
5 TennonpoBoAHOCTb
6 Y nbTpasByK
7 3BYKOBOW (TO/IbKO MOHUTOPUHT)
8 Xngkue kpacurtenu
9 My3bIpbKOBbIV TOYEYHbIV (TONBKO PULTPbI)
10 MosiBneHne ny3bIpbKOB (TO/IbKO KAYECTBEHHbIN)
1 ONEKTPOHHbIN CYETUMK YacTuL,
12 MHamkaTopHbili aspo3onb (NaCl)
13 A3p030/1b NPOAYKTa (He cofepXalmini MMKPOOPraHn3mbl)
14 KaueCTBEHHbII MOHUTOPUHT 610a3p030.s
15 Konn4ecTBEHHbI MOHUTOPUHT 610a3p0o30ns
16 CMbIBbI C MOBEPXHOCTEN
17 [MoBepxHOCTHasA NPOBOAUMOCTb
18 BusyanbHblli 0CMOTP (TOMIbKO KaYeCTBEHHbIA)
19 HenpoHuuaemocTb ans 6akTepunii

14



Pa3mepbl 060py40BaHus
(8)?

MoxeT rat o6opyaoBaHue
HaXoANTbLCA MOA,
pasnexuem (P)?

Bo3MoXeH MH focTyn K
obopypgosaHuto (A)?

B03MOXHO NH
ncnonb3oBaHve MeToaa
HHTPY3 UK (1)?

KonunyecTaeHHble MeTOAbI
(cm Tabnuuy A 1).

MonyxontoE cTBeHKbIe

meTofbl (CM Tabnuyy A.1).

H/I - He npume Hraso.

PucyHok A 1- [lepeBo pelueHunii 4ns BbI6opa MeTofa UCMbITaHWi Ha FepMETUUYHOCTb

(knaccuukaums n BbICTpble pe3ynbTaThl)

¢T0¢-86¢¢1T H3d 1004



Paznepbl 060pyf0BaHNS
(8)?

MoxeT rat o6opygoBaHue
HaxoAnTbLCA Noj
pasnexuem (P)?

Bo3moxeH Nk focTyn K
o6opyposaHuto (A)?

Bo3moxHo rat
HCnonb3zosamte METOAE
HHTpY3rat (1)?

KonuyecTBeHHble MeTOAbI
(cm Tabnuyy A 1).

MonykonnuyecTBekHble
meToAbl (cM Tabnmuyy A 1).

H/M - He npuMeHMMO.

PucyHok A.2 - [lepeBo peLleHnin Ana Bbibopa MeToAa UCMbITaHWUIA Ha FepMeTUYHOCTb

(NpefBapuTENbHBIA KOHTPOMb B 3KCMyaTauuu 1 6bICTpble pe3ynbTaThl)

¢10¢-86¢¢T H3 412004



H/M - He npuMeHUMO

PucyHok A.3 - [lepeBo pelLeHuii ans Bbi6opa MeTofa UCMbITaHMIA Ha repMETUYHOCTb

(knaccugmkaums, 6bICTpble pe3ynbTaTbl U HEOLICTPbIE Pe3yNbTaTbl)

¢T0¢-86¢¢1T H3d 1004



Pa3mepbl 060py40BaHNs
(8)?

MoxeT nu o6opygoBaHue
HaXOAHTBEANOoL
nasnexmem (P)?

Bo3moxeH nu focTyn K
obopypgoBaHuto (A)?

Bo3moXHO nn
ncnonb3oBaHne Metoda
WHTPY3un (1)?

KonnyectBeHHble METOAbI
(cm Tabnuuy A 1).

MonykonmuecTBeHHbIe
meToAbl (CM Tabnuuy A 1).

H/M - He npumeHunno.

PucyHoKk A.4 - [lepeBo pelleHnit Ana BbIoOpa MeToAa UCMbITaHWUIA Ha FepMETUYHOCTb

(NpefBapuTENbHBIA KOHTPOMb B 3KCMyaTauun, ObICTPble 1 HEBLICTPbIE Pe3yNbTaTbl)

¢10¢-86¢¢T H3 412004
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MpunoxeHne B
(cnpaBo4HOe)

MeToabl UCMbITAHWUIA HA CKOPOCTb YTEUKM

B.1 Koppensuusa mexay HeNnpaAMbIMW U MPSMbIMU METOJaMW UCNbITaHWUIA
Koppensuna mexay HenpsMbIMK M NPAMbIMUA METOAaMW MCMNbITAHWIA OCTaeTca
[OCTYMHON M3 HECKONbKMX Hay4HbIX OTYETOB, COAepXalwux Nub He6osbLioe YMCo

OaHHbIX. Cﬂe,quOLLl.aFI Koppenauna nMmeet I'IpOCTOI7I BUA:

roe L - CKOpPOCTb YTEYKM rasa Wam XWAKOCTU B MUNAUAUTPAX B CEKYHAY WAW B
rpaMmax B CEKyHAy,

<r - CKOPOCTb BbIAENEHNS MUKPOOPraHM3MOB B €AMHWULAX B CEKYHAY WAM B
rpaMMmax B CEKyHAy,

CT - KOHLEHTpauus MUKPOOPraHM3MOB BHYTPX 060pYA0BaHUs, BblpaXeHHas B
yncne MWKPOBHbLIX Ten B OAHOM MUNMMAUTPE WM B FpamMMax B OfHOM
MUNINANTPE.

Koppensuus ocHoBaHa Ha [ONYLLEHNN FTOMOFeHHOCTM, KOTOopasi 03HauyaeT, uTo,

BO-MEPBbIX, KOHLEHTPALMs MUKPOOPraHM3MOB BHYTPM 060pY0BaHMS OfHOPOAHA, BO-
BTOPbIX, KOHLEHTpaLMs BHYTPM 060pY0BaHMS U B BbIXOASLLEM Fa3e WAN XXUAKOCTU

O/IMHAKOBa.
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XOpOoLWO M3BECTHO, YTO 3TO AOMYLLEHMNE B HEKOTOPbLIX Cly4vasx He ABNAETCA Kop-
PEKTHbIM M MOXET MPUBECTU K 3HAYUTE/IbHOMY 3aBbILUEHNKO CKOPOCTU BbIX04a MUKPO-
OpraHu3moB, eC/IM UCNOJIb3YKT KOCBEHHbIN METOZ, UCNbITaHWIA:

- B CNlyyae WCMbITaHWI C NOAAepPXaHUeM CTabunbHOro gaeneHns (rasa unm Bos-
ayxa) angdysuns rasa vyepes anacTMyHble maTepuasbl MOXET MPUBECTU K TOMY, 4YTO 13-
MepEeHHasi BeIMYMHa YTEUKN rasa He OyeT COOTBETCTBOBATb BE/IMYMHE YTEUYKN MUKPO-
OpraHv3MoB;

- B C/ly4ae WCMbITaHW C NOAAepXaHMeM CTabunbHOro faBneHus (KUAKOCTW)
MOXXHO OOHAPYXWUTb, YTO BEMMUYMHA YTEYKUN, OMpeaeneHHON Mo KONM4ecTBy 06pasyto-
LLLerocs >XUAKOro aspo30/si, MPEeBbIWAET U3MEPEHHYI0 BEIMUUHY YTEeUKMn, OnpefeneH-
HOI MO KONM4yecTBY MUKpPOOpraHu3MoB (cMm npunoxeHue C [6]).

MoaTomy MHTepnpeTauunio pe3ynbTaToB UCMbITaHUA BCerga cnefyet nNpvHUMaTh
CYYeTOM OnpefesieHHbIX acnekToB UCMOoJb3yeMbIX Npouesyp MPOBEPKN N 3KCMepUMeH-
Ta/lbHbIX YCTaHOBOK.

MprHMMan 3TO BO BHUMaHWe, BblllenpuBeseHHas Gopmyna MOXeT BbiTb npume-
HEeHa B ClefyroLmX Cyyasx:

- pacyeT yTeuku rasa Winm XUAKOCTM MO KONUYECTBY BbIXOAALWMX MUKpoopra-
HM3MOB,

- pacyeT yTeYKM MUKPOOPraHW3MOB M0 M3MEPEHHON BENNYMHE YTEUKMN rasa wim
XNLKOCTH,

- NMOBTOPHOE BbIYMC/EHNE MOKa3aTenein yTeuykn, onpeaeneHHbIX Npu yKasaHHbIX

YCNOBMAX WCNbITAHWIA, C YY4ETOM YCNOBUIA NCMONb30BaHNSA 060PY/10BaAHUS
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B.2 cnblTaHWe MeTOLOM NafjeHUa faBrieHNsA (ras uam Bosgyx)

B.2.1 O6wme NonoxeHuns

McnblTaHne mMeToAOM NafeHus AaBneHus ABASeTCAS NPOCTbIM M NPAMbIM Cpej-
CTBOM ONpefeneHnss CKOpoCcTM yTeykn MeToh COCTOWUT B TOM, YTO WUCMbITYEMYH CU-
cTeMy MAn 060pyAoBaHMe 3anoIHAOT ra3oM, MOAHUMAIOT LaBNEHMe 1 3annCbiBalOT Na-
AeHNe AaBNeHns 3a onpefeneHHbIi Nepuof BpeMeHW. Ha npakTuke nonb3ykoTcs 3anu-
CAMU C MaHOMeTpa Uy 60/1ee TOYHO C MOMOLLbIO AaTynKa, MNOAK/IHOYEHHOro K aBToMa-
TMYECKOMY 3anucCbiBaloWEeMy YCTPOMCTBY MuKponpoueccopa McnbiTaHne MeToa0M
nafleHns [LaBneHns MOXeT OblTb MPOBeAeHO B TeyeHue A/UTENbHOro BpeMeHu (He-
CKOMbKMX YacoB UM faXe CYTOK).

BaxxHO, 4yT0ObI 06OpyaoBaHME O6biNO CMOCOGHO BbIJEPXWMBaATb AaBfeHMe. ITOT
meToZ4 60/sblle NOAXOAUT ANna Hebonbworo no ob6vemy ob6opypoBaHua K obnagaet
60/bLUeid TOYHOCTbIO. a3 A0/MKEeH HaXOAWUTbCA B TEPMUYECKOM PaBHOBECUW CO CTEH-
Kamn 0060pyfoBaHMsA, B NPOTUBHOM Cfy4yae MageHWe fAaBfeHus He OyAeT CBSi3aHO C
yTeukoin [lo/mKHbl HAX0AUTLCA Mof HabnogeHVeM KonebaHus TemnepaTypbl BOKpYr

o6opyaoBaHus.

B.2.2 Npumep npoBefeHUA npoLecca
B gaHHOM MyHKTe fiaH NpuMep MpoOBefeHMs npolecca MeToaoM MafeHus faBre-
HUA TocnefoBaTeNlbHOCTL AENCTBUIA NPUBEAEHA HUKE:
a) NPOBEPUTbL KanMbpoBKY WMHAMKATOpa AaBfiEHWS W MpU HEOOXOAMMOCTU OTKOp-

PEKTUPOBATH €e,
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b) y6eantbcs, uTo 060pyA0BaHME YMCTOE, CBOBOAHOE OT MbIAN, BOIOKOH U T 4,;

C) U3MepuTbL abCONMOTHOE AaB/eHMe N TeMNepPaTypy OKpYXKatoLuel cpeabl,

d) nogHATL AaBneHne B 060pyf0BaHMMN A0 BbIOPaHHON BEMUYNHBI U M30IMPOBATH
NNHUIO CXKaToro Bosgyxa (rasa);

) NoAoXaaTb, NOKa TemnepaTypa BHYTpY 060pyA0BaHMS CPaBHAETCS C Temnepa-

TYpOi1 oKpyXatoLlei cpeapl (06b14HO OT 10 4o 30 MUH).

M pnmMmedaHune 1-B nepnoa oXXupaHua gaBneHUe MOXET najaTtb,

f) HavyaTb UCNbITaHNA N 3a(bVIKCVIpOBaTb Ha4da/lbHOE OaB/EHUEP N KOTda TemMmnepa-

Typa rasa 1 OKpYXXatoLLeil cpefibl CPaBHSOTCS,

g) OTMETUTb BE/IMYUHY KOHEYHOIO AaB/IEHNA CYB MOMEHT OKOHYaHUA NCMbITaHWN t.

MpumevaHuna

2 TemnepaTypa OKpy>cawLLleii cpefbl He [O/MKHA MEHATLCA 6oNiee YeM Ha OnpefeNneHHyo Be-
NN4YmnHy, 06bI4HO Ha 1 °C B TeyeHue nepuoga ucnbiTaHuii Ecnm Temnepatypa MeHseTcs 60nee YeM Ha
1°C, pomkHa 6bMb NpoBeAeHa OnpegesieHHas perynimpoBKa AaBneHuns

3 TpebyeTcad MUHUMaNbHOE YWUCNO AaHHbIX: 06bEM WCMbITaHWIA, TemnepaTypa OKpYXXaroLlei
cpeAbl, NPOAOMKNTENBHOCTb NEPUOSa UCNBbMNAaHWA, HavanbHas M KOHeYHas BeMYnHbl fasneHuns Mpu
NaMUHApPHOM PeXWUMe TeYEHUSA -3aBUCUMOCTb AaBNeHUs OT BPEMEHW HOCUT MPUBAN3UTENBHO NPAMO-

NMHEAHBNIA X ap akTep
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CkopoCTb yTeuku rasa Lt, m3-Ma/c, 4ns TakuxX yCNOBUIA UCMbITAHWUIA PacCUnThbI-

BAlOT C/IeAYIOLLMM 06Pa3oM:

2981/
It Tt (pf - Pf)>

roe  V—obbem npobbl, M3;
T - TemnepaTypa OKpyXarLero so3gyxa, K,
t - NPOAOMKUTENBHOCTb BPEMEHW UCMbITAHWA, C;
Pi - HavanbHOe faBneHue, MNa,
P f- KoHeuyHOe paBneHue, Ma.

CTaHAapTHYK CKOpPOCTb YTeuyku Z, M/Tla/c, paccuuTbiBalOT MO ChefytoLlei
thopmyne:

L»(M10)
Is = It
P(P?n - Pout)’

rge  p. - BA3KOCTb rasa npu 298 K, Ma-c;

p - BA3KOCTb rasa npw TemnepaType ucnbiTaHuii, Ma-c;

Pb - gaBneHue rasa BHyTpW annaparta, Ma,

p Ma—AaB/ieHne rasa CHapyXXu annapara uiv gas/eHve oKpyxatoLlei cpegbl, Ma

CTaHfapTHas CKOPOCTb YTEYKM eCTb CKOPOCTb YTEUKM Mpu YCNoBUK, UTO fAaBlie-
HMe BHYTpMW annapara paBHO aTMOC(epHOMY [aBNEHUI0, a CHapyXXu annaparta BakyyM.
3T0 NO3BONSET CPaBHMBATb JaHHble UCMbITAHUIA B pa3NnyHbIX ycnosuax. ®opmyna ans
L. cnpasea/iMBa TOJIbKO A4/19 [aBNEeHUS, BbIPAXXEHHOT0 B a6COMOTHBIX BE/IMYMHAX.

JKBMBA/IEHTHAasA CKOPOCTb YTEUKU XUAKOCTU B pabouymx yCNoBUAX MOXET ObITb

Bblpa)KeHa Yepe3 CKOPOCTb YTEeUKM rasa B TeX Xe YCN0BUAX WCMbITaHWIA:
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A (Pin  Pouthiq

Q~ 2Lt"M-PZutY
rpe  Q - NPUGAN3NTENbHOE 3Ha4YeHNe 06bEMHOIN CKOPOCTU yTeUKM B pabo-
ynx ycnosusx, m3c;
Ml - BAI3KOCTb XWAKOCTM B paboumx ycnosusx, lNa-c,
(Pin  Poui)ixj - pa3HOCTb MeXAy BHYTPEHHWUM [AaB/IEHUEM W HApPY>XHbIM ANF NOTO-
Ka XXUAKOCTU B paboumnx ycnosusax, MNa
Mpubnn3nTeNbHOEe KONMYECTBO BbIAENAIOLMUXCA MUKPOOPraHU3MOB OyfeT paBHO
Be/IMUMHE Q, YMHOXEHHOW Ha KOHLEHTPauui MUKPOOPraHW3MOB B UCXOLHOW CyCMeH-
3Mn  3Ta KOHLEHTpaLmMsa MOXeT BOblTb NPUHATA 3a CTaHAAPTHYI0 B OTHYETE M0 UCMbITaHU-
aMm ®opmyna Ans BbluMcneHns Q crnpasefMBa TOMbKO 415 a6COMOTHLIX 3HAUYeHUl Be-

NNYUH faBneHNA

B.3 McnblTaHMe MeTOAOM NafeHns aaBneHns (KUAKOCTb)

McnbiTaHMe MeTOAOM MafeHus AaBneHUs XUAKOCTU ABNSETCA aflbTepHaTUBHbIM
Mo OTHOLUEHWIO K OMpeccoBke rasom WcnbiTyemyto cuctemy/o6opyaoBaHue MOAHO-
CTbI0 3aMONHAT XUAKOCTbIO (06bIYHO BOAONM). B cucTeme MNOBbILWAKT AaBfeHUe W
yTeukn 06Hapy>XMBatOT BM3Yya/lbHO MO MOSBAEHUIO XUAKOCTU WX NO NajeHuto gase-
HWA B CUCTEME B TeYeHMe OMpeAeNIeHHOro BpeMeHW. XOTS TaKOi MeTof WCNbITaHWii
LUMPOKO pacnpocTpaHeH, OH NOABepraeTcs KPUTUKE U MPUMEHUM TONbKO AN 06Hapy-

YKEHUA 60/bLLINX YTEYEK. Takoi MEeTOoA ABNAETCA NMONYKONMNYECTBEHHLIM
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B.4 lHgMKaTOpHbIe rasbl

WNHAvKaTopHble rasbl, Takue, Kak renuii u wectmngropmcras cepa (SFe), moryTt
ObITb MCMNO/Mb30BaHbI BMECTO BO3f4yXa WM BoAbl CMbIC/ MPUMEHEHWUS 3TUX METOA0B
COCTOWUT B TOM, YTOObI 0OHAPYXUTb MecTa yTeuyeKk A/ Moc/efyroLero peMoHTa Apy-
ras npuMyvMHa COCTOMUT B TOM, YTO MHOTMEe W3 3TUX METOAOB MCMbITaHWN BecbMa 4yB-
CTBUTENbHbI. YKa3aHHblE METO/b! ABNAKTCA KO/IMYECTBEHHbLIMY

Wcnonb3oBaHWe renns B KayecTBe MHAMKATOPHOIO rasa obecrneymBaeT Hambonb-
LYK YYBCTBUTENIbHOCTb. TOT METOL UCMONb3YKT C NMOMOLLbO MacC-CreKTPOMETPOB,
npefHa3HavYeHHbIX 415 0OHapYXXeHUs renms

CyLiecTBYIOT ABa MeTOAa WUCMbITaHWA. TeXHWKa UcCnefoBaHWUSA C NOMOLLbI WH-
AMKATOPHOIO rasa CBOAMTCA K NMPUCOEAVHEHUIO WUCMNbITYEMOro 060pyf0BaHNsA K NOpTy
Teyeuckatens reqns n yganeHus Bosgyxa nyTem BakyymuposaHus obopyposaHus. Ie-
nniA BBOAAT (06bIYHO M3 ra3oBOro 6GansoHa) Yepes pacnblINTENb BHYTPb UCMbITYEMOTO
06opyf0BaHUA 1 yTeUYKy 06HapYyXXMBAKOT C NMOMOLLbIO TeYenckaTens, KOTopblil NoKasbl-
BaeT W BE/IMYUHY CKOPOCTU YTeYkn. ANbTepHATUBHbLIA METOL C UCMO/Ib30BaHWEM Mpo-
600T6OPHMKA MM METOL C NPUMEHEHWEM ra30aHannsaTopa 3akntoyvaeTcs B COefVHe-
HUX NPO6OOTOOPHMKA C NOPTOM UCMbITYEMOr0 060pyf0BaHNS B MUCNbITyeMbli 06bEKT
noj LaBfeHVeM MoJatoT refiil UM CMeCh refins ¢ BO3LYXOM U YTeUuKy OnpeaenstoT no
BbIXOAY renns n3 060pynoBaHuns

KonunuectBeHHas oueHKa 06LLeil CKOPOCTU YTEUKM MOXET 6biTb OCYLLECTB/IEHA
pasfinyHbIMKU crocobamn Bo MHOTMX C/y4vasx WCMO/b3YHT BHELIHIOK Kamepy Wau

060/104KY BOKPYT MUCMbITYEMOro 06bekTa
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FanongHble TeyeuckaTennm YyBCTBMTE/IbHbI K (PpeoHam, LeCcTUTOPUCTON cepe
(SFe) n 1. n MpuHUKUNbI ONpefeneHns yTeyek Te XKe camble, YTO U C refiieM 3Tu Npu-
60pbl MeHee YyBCTBUTE/IbHbI, YEM Fe/INeBble, O4HAKO CTOMMOCTb UX HUXKE.

[aTumkn TennonpoBOAHOCTM TakKXKe MOryT ObiTb MCMONb30BaHbl C PAAOM WMHAN-
KaTOPHbIX ra3oB, UMEKLWMNX KO3GMULMEHT TENNONPOBOAHOCTM, OT/IMYHbIA OT KO3htun-
LMeHTa TenJionpoBOAHOCTM BO3Ayxa OnpefenieHne yTeuykun npousBOAAT NyTeM CO3ja-
HUA M36bITOYHOrO AaB/ieHWsa rasa Wav rasoBoii CMecu B UCMbITyeMOM 060pyA0BaHUM
YTeuky WHAMKATOPHOro rasa onpefenstoT MO BelMUMHe gucbanaHca KoauumeHTa
TENM0NPOBOAHOCTU MeXJy WHAMKATOPHbIM rasoM U Bo3gyxoMm Haubonee 4yBCTBU-
TeNbHble MeTOAbl rapaHTUPYKT BOAOPOA W rennin  [pyrue rasbl, ob6ecnedvuBatoLme
MeHbLUYI YyBCTBUTENbHOCTb, - 3TO aproH, [ABYOKWUCb yriepofa, XnafareHTbl U HEeOH
KonuyecTBeHHble BaKyyMHble METOAbl Ha OCHOBE TEMI0NPOBOAHOCTM ONUCaHbl B 6pu-

TaHCKOM cTaHaapTe BS 3636 (cm npunoxenue C [5]).

B.5 3BYK 1 ynbTpasByK

3TN MeTOoAbl UCMbITAHUIA - OYeHb ObICTPOE M YA0O6HOE CPeAcTBO O6HapyXeHus
yTeyeK B repMeTMYHbIX cucTemax. [OTOK rasa, MCTeKalwWwmin ¢ 60/bWONA CKOPOCTLIO,
COMpPOBOX/aeTCA BOSHUKHOBEHMEM 3BYKa 3a CYeT TYpOY/NIeHTHOCTU W KaBuTauum OTu
3BYKOBble BO3MYLLEHWUA MOTYT nepefaBaTbCs Yepes rasoByto Cpefy, HaxoAALyroCca Mo
[aBfieHNeM, Yepe3 KOHCTPYKLUIO 060pyLoBaHUA UK Yepe3 aTMochepy, OKpYXatoLLyo
MeCTO yTeuku XOTs 3BYKOBble BOJIHbI AMana3oHa, BOCMPUHMMAEMOro C/ayxom (4o

16 KIW), MOryT 6bITb UCMNONb30BaHbI ANS ONpefeneHnst rpyobIX yTeyek, YNbTpa3ByKo-
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Bble METOAbl MMEIT ABa MNpevMylecTBa Bo-nepBbiX, OHW MOTYT pa3nnyaTb 3BYKW, CO-
3A4aBaeMble B MeCTe YTEUKU, U OKpYXKatoLive 3BYKW, KOTOpPbIe MOTFYT MPUBECTM K OLUK-
6OYHbIM 3aK/OUYEHNAM, BO-BTOPbIX, Y/IbTPa3ByKOBble BO/HbI C KOPOTKOW ANNHOW BON-
Hbl GOflee y3KOHamnpaBfieHHbIE, YTO MO3BO/SET NPOBOAWUTL 6G0Mee TOYHYH /0KaLMio
yTEUKM

O6Hapy>eHne MeCT yTeuyeK MPoM3BOAAT C MOMOLLbI0 MUKPO(OHA WMAM APYrux
[aTYMKOB, TaKMX, KaK Mbe303NeKTpuyeckne. 30HAbI YyBCTBUTE/bHBI K OKpYXXatoLiemy
BO3AYXY WU NpW KOHTAaKTe C MOBEPXHOCTbIO 060PYyAOBaHUA [N1s 06ecneyeHns KOH-
TakTa MOTyT ObITb MCMO/b30BaHbI CBA3YHOLLME MaTepuasbl (TBEPAbIE MU XUAKME).

YnbTpa3ByKOBblE METOAbl AAOT BO3MOXHOCTb TO/LKO MOMYKONNYECTBEHHO
OLEeHKM yTeukn. OHM nonesHbl AN 06HAPYXXeHMs yTeuek W He TPebytoT NPOHUKHOBE-

HUA BHYTPb o6opy,q08ava N B 3TOM OTHOLWIEHNN CPaBHUMbI C NY3blIPpbKOBbIM METOA0M

B.6 MNHOMKaTOPHbIE XXMAKOCTU - KpacuTenu

[na 06Hapy>XeHNs MeCT yTeyeK MOryT OblTb WCMO/Mb30BaHbl NHANKATOPbLI Kak B
XKUAKOWM, TaK 1 B razoobpasHoin (ase. XXunakme UHLMKATOPHbIE KpacuTenn 06bIYHO CO-
CTOAT M3 Macna uam Bofbl C MHANKATOPHbLIM KpacuTenem A5 NOBbIWEHNA BULUMOCTHU
yTeyek. Hanpumep, ans o6Hapy>XeHUs MUKPOYTeYeK B BOLOMPOBOAHbIX W ra3oBbIX CU-
CTeMax 4acTo MCMOMb3YIT (hlyopecLmpyoLLe KpacuTenn ¢ NPUMEHEHNEM B KayecTBe
NCTOYHMKA cBeTa (365 HM) pTYTHbIX namn. s o6Hapy>KeHus yTeyek B 6oinepax, Tpy-
6onpoBofax ¥ 3anopHoi apmatype OblBaeT MOJE3HON TEXHONOTUS C UCMO/b30BaHNEM

CrneymnanbHO cucTeMbl KpacuTenein MecTa yTeuek CTaHOBATCS BUAMMbIMUK NOCNe pac-
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MblNIEHUs pacTBoOpa NPOSBMAIOLLEr0 MaTepuana. TakumM 06pasom, (ayopecuupytoLime
VHAOMKATOPbI, MCMapstoLMecs Yepe3 MUKPOHENNOTUOCTM B KOHCTPYKLMU 060pyaoBa-
HUSL UK TPYGOMpPOBOAOB, CHOBA PACcTBOPSIOTCA B MPOSBAAIOLLEM MaTepuane U CTaHo-

BATCA BUAUMBIMN.

B.7 Touka ny3blpbKa - TO/IbKO PUAbTPbI

[na onpefeneHns LENOCTHOCTU (UALTPYIOLWMX MaTepuanos AN BO3Ayxa W
XWUAKOCTU, UCNONb3YEMbIX B (PapMaLleBTUUYECKON NPOMBbILLINEHHOCTH, CneayeT npueie-
KaTb OMbITHOrO creuunanucta. ®uabLTp npeaBapuTesIbHO CMayMBaKOT U 3aTem MocTe-
MEHHO MOBbLIWAKT AaBneHne. XXMAKOCTb AepXUTCA B PUIbTPE 33 CYET MOBEPXHOCTHOIO
HaTsXeHuns

Mpwn 3TOM MOryT 6bITb KCMOJIb30BaHbLI iBa OCHOBHbLIX MeToAa B ofHOM faBneHue
MOALEPXNBAETCA HAa YPOBHE HWXKe TOUKM Mny3blpbKa [MafeHune faBneHns npoucxoauT 3a
cyeT Anddpy3nm Bo3Lyxa vepes rpaHuLy pasgena nopbl QUAbTPaKULKOCTb UM YTEUKU
B cucTeMe. MakcumanbHO A0NYCTUMOE MaeHune LaBneHus 3a cyeT auddysny o06bIYHO
yKa3blBaeT Mpou3BOANTENb (UILTPOB. Bonee BbICOKas CKOPOCTb NafeHWs AaBneHus
cBAi3aHa C yTeykamu. BTOpoi MeTod COCTOMT B OMpefeneHnn TOUKKU Ny3blipbKa, KoTopas

MoKasblBaeT MaKCUManbHY0 BEMUUHY MOP B (UbTpE.

B.8 ®opmupoBaHuMe NysbipbKa
O6Hapy>XeHMe yTeuyek Mo 06pasyowmMMcs ny3bipbKam - Hanbosee LWUPOKO Npu-

MEHSIEMbI Hepa3pyLlalLWniA MeTO UCMbITaHWA, NOCKObKY OH [ELUEBbIi U NPOCTONA.
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TpebyeT MUHUMaNbHOW TPEHWPOBKM UCMONHUTENS U AaeT OTHOCMTENbHO ObICTPbLI pe-
3ynbTaT Kak Ang 60nblWuX, TaK WU AN MasbiX yTedeK. XOpoLwo M3BeCTHas TEXHONOrUS
MCNOMb30BaHNS MbI/IbHOrO pacTBOpa MpW MUCMbITaHUWM TPy6GONPOBOAOB MyTeM Habto-
[eHNs 3a 06pa3oBaHMEM MNy3bIpbKOB Obla 3HAYUTENbHO YCOBEPLUEHCTBOBAHA MYTEM
NpUMeHeHMs 60fiee YYBCTBUTENbHLIX XWAKUX WHAWKATOPOB, B KOTOPbIX MY3blpbKM
(hopmMuMpyrOTCSA BbICTPO M NErKO OTMEYatoTCs UHCNEKTopamu

MpuHLMN MeToAa 3aK/oYaeTCs B CO3AaHUN M30bITOYHOTO AaBEHMS BO3AyXa WK
MHAMKATOPHOrO rasa B WUCMbITYeMOM 060PYAOBaHWM U CMayuMBaHUWM WHAWKATOPHOM
XWAKOCTbIO MeCT npefnonaraeMbiX YTeyek CO CTOPOHbl 00nee HWU3KOro AaBneHus

YTeukn 06Hapy)KVIBa}OT Mo NOABSIEHNKO MY3blIPbKOB 3T0O KauyeCTBEHHbI MeToA

B.9 SNeKTPOHHbIN CHETUNK YacTuLy

CucTeMbl, MUCNONb3YHOLLNE 3NTEKTPOHHbIE METOAb! A1 KOHTPONA, WU3MEPEHUA W
CyeTa aspo30/IbHbIX YacTUL, MOryT ObITb UCMO/b30BaHbl 415 KOHTPOMA MOJIEKYNT Mpo-
AYKTa 1 NblIK, TaK e KaK MUKPOOHble a3po30/iM B BMOTEXHONOrMYECKOW NPOMbILLIEH-
HOCTW Takue yCTPOWCTBa, KOTOPble MOrYT 6biTb OMNTUYECKUMU WU Nbe303/1eKTpUYe-
CKUMMW, He CMoCcOo6HbI pasnnyaTb XW3HECrNoCOOHble W HEXW3HeCrnocobHble YacTuLbl
KOHTposb repmeTnyHOCTM TpebyeT, YTobbl UCNbITYyeMOe 060pyAoBaHMe pacrnonaranoch
B MOMeLyeHnn, CBOGOAHOM OT MNPUCYTCTBMA 4acTUL, a3po30ns, UTOObl W3MEPEHHbI
a3p030/ib OTHOCWUJICA TOJIbKO K UCMbITYEMOMY OOBEKTY.

[nsa cyeta efMHUYHBIX YacTul, nNpoba Bo34yxa MPOXOAUT Yepe3 OCBELLEHHYIHO Ka-

Mepy, KOoTopasi 40CTaTOYHO Mana, YTobbl BMeLLaTb OAHY YacTULy B OAMH MOMEHT Bpe-
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MeHW. Kak TO/IbKO YacTuua nepekpbiBaeT yy CBeTa UM paccenBaeT ero, 3To PUKCMpy-
eTcA ONTMKO-3M1EKTPOMHbIM MeToA0M Cnocobbl ocBeleHUs (6enbiii CBET UK nasep) u
reoMeTpus ONTUYECKOWN CUCTEMBI pasINyHbl AN18 Pa3HbIX TUNMOB NPMG0OPOB

Heobxoanumo yb6eanTbCsi, UTO AETEKTMPYEMbIE >XMAKME a3p030/ibHble YacTULbl
06pa3ytoTcs B UCMbITYyeMOM 060pYAOBaHUN, a He rae-nnbo eule (Kak, Hanpumep, oT

CMa304HbIX macen).

B.10 MHAMKATOPHbIE XXNAKOCTH

Kak anbTepHaTuBa MWUKPOOHBLIM CYCNEH3UAM MOryT ObITb MCMOJIb30BaHbl UHAW-
KaTopHble XUAKocT MeTogonorus cxofHa ¢ onpeAeneHneM CKOpPOCTU YTeYKU, OCHO-
BaHHOW Ha 0TO60pe Mpo6 M MoacyeTe MUKPOOPraHM3MOB Kak B (hOpMe aspo30/ei, Tak K
B XXWMAKON (hopme.

[ns ot6opa Npo6 aspo3onelt HeobXoAMM COOTBETCTBYHOLWMIA NPO600TOOPHMK.
[na ot6opa Npob XWMAKOCTWU, UCKNKOYas KPYMHbIe YTEYKU, MOXET ObiTb MCMO/b30BaH
MOCTENeHHbIN CMbIB MHAMKATOPa CO CMEXHON MOBEPXHOCTU 0O6BLEKTa U OKpYXXaroLlei
06/1aCTV 13BECTHLIMW 06bEMaMK PacTBOPUTENS.

[na onpefeneHvs aspo3ons MCNosb3ytoT pacTBop HaTpusa xnopuga (NaCl) wam
pacTBOpPbI KpacuTenei.

PactBop NaCl o6nagaeT 3neKTpOnpoBOLHOCTbIO, U 3TO MOXET 6blTb UCMOb30-
BaHO A/19 OnpejeneHuns yTeukn [ns aspo3oneli peKkOMeHAyeTcs MCnonb3oBath npobo-
OTOOPHUK, OCaXKAANLIMIA YacTULbl B XMAKOCTb [pyu mccnefoBaHMM NPOBOAVMOCTM

a3po30/1si MOXET ObITb OPraHW30BaH HENPEepPbIBHbIA KOHTPO/b Bbl€NEHNS a3P030Ns
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C pacTtBopamu coneit MOryT ObITb MCMOMb30BaHbl M ApYrne MeToAbl UCMbITaHWUNA,
Takme, KakK MaaMeHHbI NOHKU3aTop.

®nyopecueHTHbIE W ApYTUe KpacuTenu BBOAE UAN APYTUX PacTBOPUTENAX Mpea-
CTaBNAT aNbTEPHATUBHYIO TEXHOIOMMI0, UCMOMb3YIOLLYI HEKOTOpble (OpMbl KOMO-
PUMETPUYECKON TEXHUKM [N MUKPOOMONOTMYECKNX 3aLLUTHbIX GOKCOB 0ObIYHO MC-

NoMb3ylT Moaua Kanus

B.11 KauyecTBEHHbIi M KOMUYECTBEHHbIA MOHUTOPUHI 6MONOTNYECKOro
aspo3oss

BUONOrnYecknini  MOHUTOPUHT MOXET OblTb PacCMOTPEH KaK [BYXCTagUiHbIiA
npouecc: nepeas ctagus - c60p aspo30/ibHbIX YacTul, BTOpPas - 3TU YaCTULbl LO/DKHbI
ObITb 0O6HapPY>XeHbl, UAEHTUPULUPOBaHbLI U NOACHUTAHBI.

Mpo600T6OPHMKN 6KM0a3P030Nsi MOFYT OblTb Pa3dbuTbl Ha TpY GOMbLUME TPYNMbI
NMMNaKTOPbl C OCaX[EHWEM YacTuLl, Ha TBepAble WAN NOMYTBEPAble NOBEPXHOCTU, UM-
MUHIKEPbI C OCXKAEHWEM YacTUL, B XWUAKOCTb U MOpUCTble (unbTpbl KosimyecTBeH-
HbIA KOHTPO/Ib a3P030/18 BKAOYaeT UCNONb30BaHNe yawek MeTpy ISTOT MeTof CBsi3aH
C rpaBMTaLMOHHBIM OCAXAEHWEM, CNefoBaTe/IbHO, pacCcyMTaH Ha OcaxieHuwe 6onee
KPYnNHbIX 4acTuy,. BonblWMHCTBO MNpPo600TOOPHNKOB 6M0a3p030/1d MNO3BONAKT OCY-
LWEeCTBNATb KO/IMYECTBEHHbI KOHTPONb OHW 0T6MpatoT npoby onpegeneHHOro obbema
BO34yXa, W, CnegoBaTe/ibHO, MOXET OblTb ONpefeneHa KOHUEHTpaLus MUKPOOPraHus-

MOB.
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B.12 CMbIBbI CMOBEPXHOCTEN

Ans onpegeneHns pasMepa MWUKPOGHOW 3arpsi3HEHHOCTU C COOTBETCTBYHOLLMX
MOBEPXHOCTel UCMbITYeMOro 060pyAoBaHMS AenatoT CMbIBbl UM HA HUX HaKNafblBatoT
KOHTaKTHble NNacTWHbl 3JTO MOBEPXHOCTHOE 3arps3HEHMe MOKas3aTe/lbHO B CMbIC/E

BO3MOXXHOW KOHTaMUHaL MK COCeIHEr0 060pyA0BaHNA

B.13 NoBepxHOCTHaA NPOBOANMOCTb

Mo aHanorMM co CMbiBaMy KpynHble YTEYKN NPOCcavyMBatoLEencs XXMaKocTm MoryT
ObITb YCTaHOB/IEHbI C MOMOLLbIO M30/IMPOBAHHbLIX 3NEKTPUYECKUX LaTYUMKOB MPOBOAM-
MOCTW, pasmeLLeHHbIX Ha NOBEPXHOCTM 060pyA0BaHNA B MeCTax MOTEHLMaNbHOro pac-
MONOXEHNA yTeyek.

ATO0 NYyYLWNUIA NONYKONNYECTBEHHbIA METOA MCMbiTaHWA, o6ecnevmBatoLnii no-
NnyyeHne ObICTPOro pesynbTata TakoW MeTOf WCMbITaHWW, B YaCTHOCTU, MOXeT ObiTb
MCMnonb3oBaH NPUMEHUTENbHO K GUOTEXHONOTMYECKUM YCTaHOBKaM, MOCKO/bKY 60/b-

LUNHCTBO TEXHO/IOTNYECKNX )KVI,D,KOCTEVI o6nap,a+0T BbICOKO 3N1IEKTPONPOBOAHOCTbLIO.

B .14 BusyanbHbliA KOHTPO/b

Ipy6ble yTeukn MOryT ObiTb OOHapY>KeHbl BU3yanbHO. MHOrme apyrve Metogpl
UCNbITaHWI TPeOYIOT Takxke BU3yaslbHOrO Habntof4eHus, Hanpumep, o6pa3oBaHus ny-
3bIPbKOB W/ NOABMEHUSA CNEA0B MHAMKATOPHbLIX XUAKOCTENR ¢ KpacutensMmu. Busyanb-

HbIlA KOHTPO/1b ABIAETCA NO/THOCTLIO Ka4ECTBEHHbLIM
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