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MpepuncnoBue

1 NMOAIrOTOBJIEH ®egeparnbHbiM rocyAapCTBEHHbIM YHUTAPHLIM NpeanpuaTuem
«Poccnncknin Hay4Ho-TEXHUYECKUIW LeHTP MHOpMauum no ctTaHgapTmsaumm, MeTponorum
n oueHke cooteetcTBUS» (PIYTN « CTAHOAPTUH®OPM») n O6LectBoM ¢ orpaHU4yeHHOM
oTBeTCcTBEHHOCTLIO  «MeatexctaHgapt»  (OOO «MeatexctaHgoapT») Ha  OCHOBe
coBCTBEHHOrO NepeBoa Ha PYCCKU A3blK aHMNMOA3bIYHOW BEPCUMM CTaHgapTa, YKadaHHOoro

B NyHKTE 4

2 BHECEH TexHuyeckum komuteToMm no ctanHgaptudaumm TK 011 «MeanuymHckue

npubopsbl, annapaTtbl 1 06opyaoBaHME»

3 YTBEPXOEH V1 BBEJEH B JEVCTBWE Mpukazom PenepansHoOro areHTcTsa no

TEXHUYECKOMY perynmpoBaHuio U METPONOrnn ot 20 1. Ne

4 HacTosilwmn ctaHgapT aeHTUYeH mexayHapoaHomy ctangapty MCO 23500-1:2019
«lMoproToBKa XMAKOCTEN ANS remoguanuia u ConyTCTBYIOLLEN Tepanum U MEHELKMEHT
kadyecTtBa. Yactb 1. Obwue TpeboBaHua» (ISO 23500-1:2019 «Preparation and quality
management of fluids for haemodialysis and related therapies — Part 1. General

requirements», IDT).
Mpy NpUMEHEHNN HaACTOsILLEro CTaHgapTa PeKoMeHAYeTCA WCMonb3oBaTb BMECTO
CCbIfIOYHbIX  MEXAYHapOAHbIX CTaH4ApPTOB COOTBETCTBYHWOLIME UM HaUMOHAamnbHbIE

CTaHOapThbl, cBeAEeHUA O KOTOPbIX nMpmBeaeHbl B AONOJTHUTENIbHOM MPUITOXKEHUN ,D,A

5 BBE[OEH BINEPBbIE
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lMpasuna npumeHeHUss Hacmosiweao cmaHOlapma ycmaHoe/eHbl 8 cmambe 26
Q®edepanbHo2o 3akoHa om 29 uwHs 2015 2. Ne 162-©3 «O cmaHdapmu3sauuu 8
Poccutckolt ®edepauyuu». NHpopmayuss o6 UBMEHEHUsIX K HacmosiwemMmy cmaHOapmy
nybrukyemcsi 8 exeao00HoM (Mo cocmosiHuro Ha 1 sHeaps mekyweao 2oda)
UHGbopMayuUOHHOM yka3amere «HauyuoHanbHble cmaHdapmebl», a oguyuarnbHbIl mekem
U3BMEHeHUlU U [ornpasoKk — 8 EeXeMeCSHHOM UHGOPMayUOHHOM  yKalamerse
«HayuoHanbHble cmaHOapmbi». B criyyvae nepecmompa (3ameHbl) ufu  OMMEHbI
Hacmosiweao cmaHdapma coomgemcmeyuwee ysedomrneHue 6ydem ornybriukogaHo 8
bruxadweM 8biMycKe exXemecs4YHo20 UHGOopMayUuOHHO20 ykazamerss «HauyuoHarbHbie
cmaHdapmbi». Coomeemcmeyrowasi  UHGopmauus, yeedoMsrieHUe U  MeKCMmbl
pasMmewaromcss makxe 8 UHGopMayuoHHoU cucmeme obuwje2o Monb3o8aHUss — Ha
oguuyuanbHom calime ®edepasibHO20 azeHmMcmea Mo MexXHU4YeCKOMy pez2ynupos8aHuto u

mMemposio2uu 8 cemu UIHmepHem (www.gost.ru)

© IS0, 2019 — Bce npaBa coxpaHaTCS

© CrangapTtuHdopm, ohopmnenune, 2021

HacToswwmin ctaHaapT He MoOXeT ObiTb MOMHOCTLIO UMM YaCcTUYHO BOCMPOU3BEAEH,
TUPaXMPOoBaH M pacnpocTpaHeH B KayecTBe oduuManbHOro msaaHusa 6e3 paspelleHus

denepanbHOro areHTCcTBa Nno TEXHUYECKOMY PEryrMpoOBaHNI0 U METPOSIOMM
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BBepeHue

Hactoawun crtanHgapt wugeHtmdeH WCO  23500-1:2019, noAaroToBfieHHOMY
NnogKOMUTETOM ISO TC 150/SC 2 «CeppaeyHo-cocyancTele nMnnaHTaThbl n
3KCTpakopnopanbHble CUCTEMbI» TeXHUYeCcKoro kommTteTa no ctaHgaptmsauum ISO/TC 150
«MmnnaHTaTtbl B xupyprumy MexgyHapoaHowm opraHu3daumm no ctaHgaptmusauum (1SO).

NCO 23500-1:2019 aBndaeTcsa YyacTblo NEPECMOTPEHHON N NEPEHYMEPOBAHHOW CEPUN
CTaHOapTOB, MOCBALLUEHHbIX MOArOTOBKE W MEHEeMXXMEHTY KadecTBa XWOKOCTEW And
remogmanusa u conytcrByowen Tepanuu. Cepus sknodaetr NCO 23500-1 (paHee
NCO 23500), NCO 23500-2, (paHee NCO 26722), NCO 23500-3, (paHee MCO 13959),
NCO 23500-4, (paHee MCO 13958) n MCO 23500-5, (paHee NCO 11663).

HacTtoawwun ctaHaapT siBnsieTca 6a3oBbiM ANs psiga Apyrux CTaH4apToB, KacatkoLwmxcs
BOOONOArOTOBKM M MPOM3BOACTBA Ananuaunpyowwmx pacteopos (cepusa MCO 23500).

LUenbto cepum  NCO 23500 gaBnsietca npegocTaBneHMe  MNosib30BaTeNsM
pekomMeHgauun no obpalleHno ¢ BOAOW U KOHLEHTpaTamu, a Takke No NPOU3BOACTBY M
KOHTPOSIKO KadecTBa Ouanu3npylowmx pacTBOpPOB, WCMNONb3yeMblX Afs remoguanusa.
HeobxoaMMOCTb Takoro pyKOBOACTBA OCHOBaHa Ha KPUTUYECKOW ponvM  KadecTBa
ANann3npyroLLnX pacTBopoB B obecnedeHnn 6e3onacHoro n adeKTMBHOIO remoamanmaa,
a Takke Ha NpU3HaHWK TOro hakTa, YTO KAa4eCTBO ANANM3NPYIOLLMX PAaCTBOPOB HAXOAUTCS
nog, KOHTPOMEM MEOULMHCKNX pabOTHNKOB, NPOBOAALLNX ANANU3HYIO Tepanuio.

B npunoxeHun A cogepxutca gononHuTenbHaa wHdgopmaumna o6 obocHoBaHUM
pa3paboTkM 1 NONOXEHUAX HACTOSALLEro CTaHgapTa.

O6opyanoBaHmne, NCNOb3yEMOE Ha pasnuyYHbIX CTagusax NOArOTOBKM ANaNN3NPYHOLLIErO
pacTtBopa, Kak npaBuno, npuobpeTtaeTcs y CReunanm3npoBaHHbIX MOCTABLLMKOB.
CneumanucTtbl N0 Auanuay, Kak MpaBuo, HECyT OTBETCTBEHHOCTb 3a 0OCnyXuMBaHue
COOTBETCTBYHOLIEro 0bopyaoBaHMSA Mocre ero YycrtaHoBkW. [lodToMy B HacTosLLEM
CTaHOgapTe coaepXatca pekoMeHauuMM no Haas3opy 3a KavyeCTBOM UM OBCNY>KMBaHWIO
obopynoBaHus anga obecneyeHus Toro, YTobbl KAYECTBO ANaANM3NpyOLLEro pacteopa obino
BCcerga npuvemnembiM. B pasnuuHbix pasgenax HacTosiwero cTaHgapTa Nosfb3oBaTento
pekoMeHOyeTCsl  CrnedoBaTb  MHCTPYKUMSIM — M3rOTOBUTENA  NO  3KCnnyataumm MU
obcnyxumBaHuio obopyaosaHus. B Tex cnyyasx, korga obopyagosaHve He npuobpeTaetcs y
crneumanm3aMpoBaHHOrO NOCTaBLLUMKa, NONb30BaTelNlb HECET OTBETCTBEHHOCTb 3a MPOBEPKY
paboTocnocobHoCcTM 060pyAOBaHMA B YCIOBUSIX remoamanm3aa 1 3a obecneveHme Hanmums

COOTBETCTBYHOLLMNX PYKOBOACTB MO 3KCrjiyataunm m O6CJ'Iy)KVIBaHVII'0.
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B npunoxenun B K HacTosiwemy cCTaHOapTy COOEpPXWUTCA [OOMNOfHMTENbHas
NHOPMaLUNA O KOMMOHEHTaxX CUCTEMbI, UCNOMNb3YyeMbIX A9 BOAOMOATOTOBKN, NOATOTOBKM
KOHUEeHTpaTa W Ouanuaupyrolero pacTBopa B OTAeNeHun auanusa. IATM onucaHus
npeAHasHayYeHbl Ans Toro, YTobbl NpefoCTaBUTb NOMb30BATENIO OCHOBY ANSA NOHMMAaHUS
TOro, noyemy moxeT noTpeboBaTbCsl onpegeneHHoe obopyaoOBaHME M KaK OHO OOSMKHO
ObITb CKOHUIYPMPOBAHO; OHW HEe MpefHas3HayeHbl B Ka4yecTBE CTaHOApTOB AeTarbHOro
npoektupoBaHus. TpeboBaHust kK obopyaoBaHWMO Ons BOAOMOArOTOBKM MNpUBEAEHbl B
NCO 23500-2.

Bce uJawe aBTOHOMHblE WHTErpMpoBaHHble CUCTEMbI, paspaboTaHHble U
BanvMaMpoOBaHHbIE ANs NPOW3BOACTBA BOAbI U ANANU3MPYHOLLMX PacTBOPOB, CTAHOBSTCS
AOCTYMHbIMM M MCNOMb3YKTCHA KMMHMYECKU. HacTtoawmn crangapT npuMmeHsieTcs K
cuctemaMm, CcobpaHHbIM M3  OTAENbHbIX KOMMOHEHTOB. CrnepoBaTenbHO, HEKOTOpble
TpeboBaHua NMCO 23500-1 n MCO 23500-2 MOryT HE NMPUMEHATLCA K MHTErPUPOBAHHbBIM
cMCTeEMaM, OfHaKo TakMe CUCTeMbl [JOSDKHbI  COOTBETCTBOBATb  TpeboBaHWsIM
MCO 23500-3, NCO 23500-4 n NCO 23500-5. na obecneyvyeHuss COOTBETCTBUS Mpw
MCNONb30BaHMM TakMX cuUcTeM TpebyeTcss cobnogeHne WHCTPYKUMA  M3roToBUTENS
OTHOCUTENBHO 3KCMyaTauuun, UCMbiTaHUA U 0BCnyXMBaHWs, YTOObI rapaHTMpOBaTb, YTO
CMUCTEMA 3KCMIyaTMpyeTCa B BanMAMPOBaHHbIX YCITOBUSIX.

HacTtoswmin ctangapT oTpaxaeT 40OpOCOBECTHbIE YCUNNA MEANLMHCKNX pabOTHUKOB,
NauMeHTOB M M3roTOBUTENEN MEAUUMHCKMX U3genuin no paspaboTke pekoMeHZauuin no
obpalleHnio C BOOOW WM KOHLEHTpataMu, a Takke MO NPOM3BOACTBY W Haa3opy 3a
ANanM3npyroLLMMn pacTBopamm 4nsa reMogmanusa u 3awmrte nauneHToB, HaXoOsALWMXCS Ha
ananuae, ot HebnaronpUATHLIX NOCNEACTBUN, BO3HUKAIOLLMX N3-3a N3BECTHbLIX XUMNYECKMX
M MUKPOOHBIX 3arps3HEHWn, KOTOpble MOryT ObiTb OOHapyXeHbl B HEeNpaBWIbHO
NPUroTOBMEHHOM auanuaupytowem pacteope. [lpunoxenms F u G copgepxaTt
OOMOMNHUTENBbHYID  MHGOPMaLMIO B OTHOLWEHMM ChneumnanbHbiX pekoMeHgaumi no
remogmanuay Ha OOMy M OCTPOMY remoguanuady. Hactoswmi ctaHgapT v BCe ero 4YacTu
npegHasHayeHbl ONsi MeOUMUMHCKMX pabOoOTHUKOB, Y4acTBYKOLWMX B KOHTpoOne Wnu
MOCTOAHHOM yXO4e 3a nauveHTamuM Ha guanu3e, U OTBETCTBEHHbIX 3a KayecTBO
ananuaupyrowmnx pacteopoB. Bpay, oTBevawowmn 3a aAuManms, HeceT  MOJSHYK
OTBETCTBEHHOCTb 3a TO, YTOObI ANanNU3NPYOLWNA pacTBOp ObiN NPaBUIbHO NPUrOTOBIIEH U
cooTBeTCTBOBasn TpeboBaHMAM BCeX MPMMEHNMbIX CTAaH4APTOB KayecTsa.

lMonoxeHwus, cogepXalmecs B HacTosiweM cTaHaapTe, MoryT O6biTb NPUMEHUMbI HE BO

BCeX 06CTOATENBCTBAX U HE npeagHa3HavyeHbl Ana HOpMaTUBHOIO MpUMEHEeHUA.

Vi
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HALUMOHANbHbLIN CTAHOAPT POCCUUCKOWU ®EQEPALUN

NOArOTOBKA XUOKOCTEN ONA TEMOOUANU3A U
COMYTCTBYIOLWEN TEPAMUN N MEHEXMEHT KAYECTBA

Yactb 1

OGwume TpeboOBaHMA

Preparation and quality management of fluids for haemodialysis and related

therapies — Part 1: General requirements

Oarta BBepeHua — 20 - -

1 O6nactb NnpUMMeHeHus

1.1 O6wume nonoxeHus

HacTtoswmmn ctangapT sBnsietca 6a3oBbIM 418 psaa ApYrvx CTaHAapTOB, KacatoLwmxcs
obopyaoBaHMa AOns BOLOMOLrOTOBKW, BOAbl, BOAbl ANA Auanusa, KOHUEHTpaToB U
Ananmsnpytowmx pacteopoB (cepms UCO 23500), n npepoctaBnsieT MNpakTUKYHOLLUM
cneynanucTaMm no NpoBedeHU0 Ananusa pykoBOACTBO MO MOAMOTOBKE AMANU3MPYIOLLNX
pacTBOpPOB AN remogManusa u COMyTCTBYIOLWLEN Tepanuu, a Takke 3amellalrolmx
pacTBOPOB AN UCMOMNb30BaHUA B Tepanuu B peXxunme pearnbHOro BpPeMeHMW, TakOM Kak
remognadpunbTpaums 1 remopunbTpaums. Takmm o0pas3omMm, HacToAwMn cTaHgapT
PYHKUMOHUPYET KaK pekoMeHayemas npakTuka.

B HacToswem ctaHaapTe He paccMaTpuBatOTCS KNMHUYECKME OLWNBKK, KOTOpble MOryT
ObITb CBA3aHbl C HenpaBWbHbIM UCMOMb30BaHMEM BOAbl, BOAbl ANS [Manuaa,
KOHLUEHTPaTOB UNn Ananuanpyrowmnx pactBopoB. MeanunHckme paboTHUKK, ydacTByOLWmME
B JIeYEHUM MOYEYHOM HEeAOCTaTOYHOCTWU, AOSMKHblI MPUHATH OKOHYaTenbHOE peLleHune
OTHOCUTENIbHO  MPUMEHEHUs  3TUX  XWOKOCTEeW, Hanpumep Ansg  remogmnanuaa,

remognacunbTpaumMm, BbICOKOMOTOYHOrO remoamanvMsa W MOBTOPHOWM  06paboTkM

lMpoekm, dopabomaHHas1 pedakuyusi
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ananusatopa, M OOMmKHbl OblTb OcBeAOMIeHbl 00 owmnbkax, KOTOpble BO3HMKAKOT Mpu
NCMNOJIb30BaHNN HEHAAEXALLIErO KAa4ecTBa XXUAKOCTUN B KaXXAOM U3 METOAOB JIEYEHUS.
KoHuenuun, BKNIOYEHHbIE B HACTOSLWMUI CTaHOapT, He cneayeT cYnTaTh XKEeCTKUMM UMK
cTaTuyHbiMK.  [lpeacTaBneHHble 30eCb  pekoMeHZauun  crnegyeT  Nepuoanyecku
nepecmaTtpuBatb, 4TOobbl 0b6ecneuntb ©Gonee rnybokoe MNOHUMAHME PONM  YUCTOThI
ANann3npyloLWLnX pacTBOPOB B peaynbTaTax JiedeHUss MauMeHTOB U TEXHOMNOrMYecKmx

paspaboTKkax.

1.2 PacnpocTtpaHsaeTcs

B HacToswem craHgapTe paccmaTpuBaeTcsl OTBETCTBEHHOCTb Mofib3oBaTens 3a
ANann3npyloLWnn  pactBop nocne Toro, kak obopygoBaHue, MCMNOMb3yemMoe Ansd ero
NPUroTOBIEHUS, BbINO 4OCTABIEHO U YCTAHOBIEHO.

[na uenen HacTodawero ctaHaapTa NOHATME ANANU3NPYIOLWNA PpacTBOP BKIOYaET B
cebs:

a) Boay Ans gnanuaa (onpegenenue cm. 3.17), ncnonb3yemyo Anst NpUroToBneHus
ANann3npyroLLMX pacTBOPOB M 3aMeLLaoLLMX pacTBOPOB,

b) Bogy Ana ananusa, MCNONb3yeMyo 5151 NPUrOTOBMEHMS KOHLIEHTPAaTOB Ha 06bekTe
nonb3oBaTens,

C) KOHLEHTpaThl,

d) KOHe4YHbI OnanusnpyroLwmni pacTBOp U 3aMeLLatoLLnn pacTBop.

O6nacTb NpMMeEHeHUs1 HAaCTOSILLIEro CTaHAapTa BKAo4YaeT B cebs:

a) ynpaeneHue KadyecTBOM 0OOOpyAOBaHUSA, WCNONb3yemMoro nAns MOArOTOBKM W
pacnpegeneHus BoAbl, UCMOMb3yeMOon A58 NMPUroTOBNEHNA AManm3npyoLLmMx pacTBOPOB U
3amMeLlalwmnx pacTtBOpOB, OT TOYKM, B KOTOPOM MyHWUMNanbHas Boga MOCTynaeT B
YCTaHOBKY ANs Auvanu3a, OO0 TOYKM, B KOTOPOW KOHEYHbI ANanu3vpylowmin pacTBop
nocTynaeT B Ananunsatop, Unn TOYKKU, B KOTOPON BBOAUTCH 3aMeLLaloLL il pacTBop.

b) obopynoBaHue, ncnonb3yemoe A5s NPUroTOBMEHMS KOHLEHTPAaTa M3 NOPOLLKA UIn
APYTMX BbICOKOKOHLLEHTPUPOBAHHLIX Cpea B OTAENEeHUN OManuaa;

C) NPUroTOBMEHME KOHEYHOro AManu3vpylolero pacTBopa MWnM 3aMeLlaroLlero

pacTtBoOpa 13 Boabl AnA anann3a n KOHUEHTPaTOB.

MpumeyaHue — ockonbKy Boada, UcMonb3yemas Ans NPUroTOBMNEHNS AMAnNU3NpyHLLEro

pacTBopa, MOXeT TaKke WCMoNnb3oBaThbCsl AN MOBTOPHOM 06paboTkum auanusaTopoB, He
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MapKMpOBaHHbIX KakK nMNpeaHa3Ha4YeHHble AOnd  OAHOKpAaTHOro npuMeHeHusa, J3TOT acCnekT

MCNosb30BaHNA BOAbl TakKKe OXBaTbiBaeTCA HACTOALLMM CTaHOapPTOM.

1.3 He pacnpocTpaHsieTca

Hactosawmn craHgapT He  pacnpocTpaHaeTCd Ha  CUCTEeMbl  pereHepauun
ANanusnpyoLLero pacTesopa Ha 0CHoBe COpOLIMOHHOrO MeToaa, KOTOpble pereHepupyroT U
peunpKynupytoT HebonbLune o6 beMbl ANanNU3NPYOLLLETO pacTBopa, CUCTEMbI HEMPEPbLIBHOM
3aMeCTUTENbHOM MOYEeYHOW Tepanuu, WUCNonb3ylwne npeaBapuTenbHO YrNakoBaHHbIE

pacTBOpbI, a TakkKe CUCTEMbI N PaCTBOPbLI OJ1A NepuToHeasribHOro gmnarnmaa.

2 HopmaTuBHbI€ CCbISNKU

B HacTosiliem cTaHgapTe MCnonb3oBaHbl HOPMATUBHbBIE CCbIIKM Ha creaylolime
ctaHgapTbl. [ns AaTtMpoBaHHbBIX CCbIFIOK MPUMEHSIOT TONMbKO YKasaHHOe usgaHue
CCbIJTOMHOrO CTaHaapTa, Ans HeaaTUpoBaHHbIX — MocnegHee msgaHue (BkM4as Bce
N3MEHEHMS).

ISO 23500-3, Preparation and quality management of fluids for haemodialysis and
related therapies — Part 3: Quality of water for haemodialysis and related therapies
(MogroToBka XnAKocTen Ons remoguanu3a M COnyTCTBYHOLLEN Tepanun U MeHeKMEHT
kayecTBa. Yactb 3. Boga ansa remognanmsa n conyTCTBYHOLLEN Tepanun)

ISO 23500-4, Preparation and quality management of fluids for haemodialysis and
related therapies — Part 4: Concentrates for haemodialysis and related therapies
(MogroToBka XnAKoCTeN NS remoguanu3a M CONyTCTBYHOLLEN Tepanun u MeHeKMEHT
kayecTBa. YacTtb 4. KoHUeHTpaTbl ANga remognanuaa u conyTcTBYHOLLEN Tepanun)

ISO 23500-5, Preparation and quality management of fluids for haemodialysis and
related therapies — Part 5: Quality of dialysis fluid for haemodialysis and related therapies
(MopgroToBka XnAKOCTEN ONs remoguanu3a M COnyTCTBYHOLLEN Tepanunm U MeHeKMEHT

kadyecTBa. YacTtb 5. KauyecTBo XMAKOCTEN ANdA remoamnanuaa u ConyTCcTByoLen Tepanum)

3 TepMmuHbI U onpeaeneHns

B HacToswem craHgapTe nNpUMEHeHbl cnefywme TepMUHbI C COOTBETCTBYHOLLMMMN

onpeaeneHnsMu:
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3.1 aueTaTHbIM KOHLEHTpaT (acetate concentrate): KOHUEHTPMPOBaHHbLIA pacTBOpP
conen, cogepxalumn auetar, KOTOpbIi Npu pa3BefeHun BOAOW ANd Auanunsa obpasyeT

CcBOOOAHbIN OT GUkapboHaTOB AnanNM3npyoLLnin pacTBOpP Afst UCNOSb30BaHWs Npy Avanuse.

MpnmeyvyaHune 1— AueTaTHbIN KOHUEHTPAT MOXET coaepaTb KO3y .

MpumevyaHne 2 — AuetaT HaTpus mucnonb3dyeTca ana obecneyeHunss Bydepa BMeCTO
OukapboHaTa HaTpus.

MpumeyvyaHmne 3 — AueTaTHbIA KOHUEHTPAT WCNONb3yeTCA KakK YHUUUNPOBAHHLIN

KOHLEHTpaT.

3.2 KUCNOTHbIN (KMCNoTocoAepXKalmn) KoHueHTpaT A-koHueHTpaTt (acid
concentrate A-concentrate): NogkncrneHHas KOHUEHTPUPOBAHHAA CMeCb COflen, KoTopas
npu passegeHnn BoAOW AnNA Auanu3a ¢ 6ukapboHaTHbIM KOHLEHTpaToM obpasytoT

D,I/IaJ'II/ISI/IpleUJ,I/IIZ pacTtBOp And ncnosib3oBaHUA npn anarnunse.

MpumevyaHne 1 — TepMUH «KUCHOTHbIA» OTHOCUTCHA K HEOOMbLUOMY KONIMYECTBY KUCHOTbI
(0BbIYHO YKCYCHOW M IMMOHHOW KUCMNOTbI), BKMIOYEHHOW B KOHLEHTpAT.

MpumeyvyaHne 2 — KMCNOTHLIN KOHLEHTPAT MOXET coaepXaTb rKO3y.

MpumeyvyaHune 3 —KUCNOTHbIV KOHUEHTPAT MOXET BbiTb B BUAE XXMAKOCTU, CyXOro NopoLLkKa,

APYrnmx BbICOKOKOHUEHTPUPOBAHHbLIX cpen 1Unn KOMOMHaLMM 3TUX CbOpM.

3.3 ypoBeHb aenctTBUA (action level): KoHUeHTpaLms 3arpasHAOLLLErO BeLecTsa, npu
KOTOpOW crieayeT npeanpuHAaTb wWarn Ong npepbiBaHus TeHO4eHUMn K Bonee BbICOKUM,
HenpuemMnemMbiM YPOBHSM.

3.4 po6aBka (npucapgka) (additive spike): Hebonblioe KONMMYECTBO OTAENbHOMO
XMMUYECKOro BellecTBa, KOTopoe npu pobaBneHMuM B KOHUEHTpaT yBennuvMBaeT
KOHUEHTpauMo OTAENbHOIO0 UMMEKLWEerocs XMMUYECKOro BewecTBa Ha 3HadveHue,
MapK1MpoBaHHOE Ha ynakoBke J0OaBKW.

3.5 6ukapboHaTHbIn KOHUeHTpaT B-koHueHTpaTt (bicarbonate concentrate B-
concentrate): KOHUEHTpUpOBaHHbIN BrkapboHaT HaTpus, KOTOPbLIN NPU pa3BedeHUn BOAOM
ANA guanui3a C KUCMNOTHbIM KOHUeHTpaToM obpasyeT Ananuaupyrowun pactBop Ans

ncnosib3oBaHuAa npn gnannse.

MpumeyvaHune 1- EI/IKap6OHaT HaTpU4a TakKe M3BEeCTEH KakK FI/ID,pOKap6OHaT HaTpuA.
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MpumeyaHune 2 — HekoTopble OukapboOHATHblE KOHUEHTpaTbl MOryT Takke
coaepxaTb Xnopua HaTpus.

MpumeyaHune 3 — bukapboHaTHbIA KOHUEHTPAT MOXET ObiTb B BUAE XNOKOCTU UMK
CyXOro nopoLuKa.

MpumedyaHue 4 — Cyxon BukapboHaT HaTpus 6e3 gobaBneHus xropuaa HaTpus
TaKke MWCNONb3yeTCa B reHepaTopax KOHUEeHTpaTa [Ans Npou3BOACTBA HACLILLEHHOro
pactBopa 6OwukapboHaTa HaTpus, MCMNOMAbL3yeMOro annapatamuv pAnsa Aauvanusa  nns

NPUroTOBMNEHUS AManu3npyoLero pacteopa.

3.6 bnonneHka (biofilm): CoobuiectBo MUKPOOHOro NPOUCXOXAEHUSA
XapakTepuayeTcs KneTkammn, KOTopble NpUKpensieHbl K OCHOBE UM NOBEPXHOCTU pa3aena
cpea wnu Apyr K Apyry, MorpyxeHbl B BblAeNsemMoe UMW BHEKETOYHOE MNONMMEPHOe
BELLECTBO (BHEKNETOYHbIN NONMMEPHBIN MAaTPUKC), U NPOSIBNAIOT MU3BMEHEHWNE NMOBEAEHMS B

OTHOLLIEHUW CKOPOCTU POCTa U TPAHCKPUMLMKN FeHOB.

MpumeyaHme 1 — BHEKNETOYHbIN MaTPUKC — CRM3UCTbIM MaTepuan, BblaensieMbin
KneTkamu, 3alumiiaromin 6akrepmm oT aHTUOMOTUKOB U XMMUYECKMX AE3MHPULMNPYIOWNX CPeacTB.
MpumevyaHne 2 — B cuctemax Boabl 4na Avanmsa cumtaeTcs HensbexHbiM obpa3oBaHune
onpegeneHHoro konvyectea buonneHkn. Korga ypoBeHb BMONNEHKM TakoB, YTO YPOBHU OENCTBUS
MUKPOOPraHnM3moB W 3SHAOTOKCMHOB B BOAEe [ANns AuManu3a MOCTOSIHHO AOCTUrarTcs  unm
npesblwaloTcs, paboTa cUCTEMbl CTABUTCS NOA Yrpo3y C MeOMLMHCKOW U TEXHUYECKOW TOYKM

3peHus. Takon ypoBeHb 00pa3oBaHUsa GUONSIEHKN YacTo Ha3biBaOT bMoobpacTaHneM.

3.7 poctaBKka KpynHou Ttapou (bulk delivery): [loctaBka KOHTENMHepoB 60SbLUIOIO

obbema c KOHUEeHTpaTaMn B otaesnieHne amanmaa.

MpumevyaHne 1 — [JocTaBka KPynHOW TapoW BKIOYAET TakMe KOHTEMHepbl, Kak Gakw,
KOTOpble MOryT ObITb MOCTaBMEHbl B HakonuTenu, obcnyxuBaemble OTAENeHWeM guanusa.
AnbTepHaTMBHO Gakm MoOryT OblTb OCTaBMEHbl B OTAENEHUN U UCMONb30BaTbCA A8 3anOfIHEHWS
KOHTENHEPOB ANs NnepeHoca, B KOTOPbIX KOHLEHTpAT NepeHoCUTCa K annapataMm Ans guanuaa.
[ocTtaBka KpynmHOMW Tapon MOXET Takke BKNoYaTb 60nbliMe KOHTEMHepbl Ans NPsMOro
NOAKMOYEHNS K LIEHTparnbHOM CUCTEME JOCTaBKU KOHLEeHTparTa.

MpumevyaHne 2 — [loctaBka KPyrnHOM TapoW Takxe BKMNIOYAET CyxXme MOPOLUKOBbIEe
KOHUeHTpaTbl, MpefHa3Ha4YeHHble [And WUCNoNb30BaHWs C COOTBETCTBYHOLWUM CMecuUTenem

KOHLEHTPAaTOB.
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3.8 ueHTpanbHasi cuctema KOHUeHTpaTtopoB (central concentrate system):
Cuctema, koTOpasi roToBUT W/WNW XPaHWUT KOHUEHTpaTbl B LEHTPaslbHOM TOYKe [ONS
nocnegymLlero pacrnpeaeneHns B TOYKM UCMOMb30BaHKS.

3.9 ueHTpanbHasa cuUcTeMa AOCTaBKM Auanusupyrowero pacrtBopa (central
dialysis fluid delivery system): Cuctema, koTopas npov3BoANT ANAnNU3NPYOLLUIN pacTBop U3
BOAbI ANs Ananu3a 1 KOHLEeHTpaTa Unu nopoLlka B LEeHTpanbHOW ToYke U pacnpenenset
ANanu3npyroLLnn pacTBOp U3 LIEHTpanbHOW TOYKU B OTAENbHbIE annapaTthbl ANg Ananusa.

3.10 KoMbuHupoBaHHbIN xnop (combined chlorine): Xnop, KOTOPbLIN XUMWYECKK

coeinHeH.

TMpumep — CoeduHeHUs1 XJIOpaMUuHa.

MpumeyvaHne 1 — He cywectByeT npaAMOro ucCnNbiTaHMs ONa  U3MEpPeHUus
KOMOBMHMPOBAHHOIO Xfopa, HO OH MOXEeT OblTb YCTAHOBIIEH KOCBEHHO NyTEM M3MEpPEHUs Kak

obuero, Tak 1 cBOOOAHOrO X1I0pa 1 BbIYMCINEHUS Pa3HOCTH.

3.11 cBob6ogHbIn xnop (free chlorine): Xnop npucyTcTBylOWMA B BOoAE B Buae
pactBopeHHoro MonekynsapHoro xmnopa (Cl), xnopHoBatucton kucrnotel (HOCI) n

runoxnoput-noHa (OCI-).

MpumevyaHune 1 —Tpu opmbl CBOBOAHOIO XJI0Opa CyLLECTBYIOT B paBHOBECUM.

3.12 obwwmmn xnop (total chlorine): Cymma cBo60AHOro 1 CBA3AHHOIO Xfopa.

MpumeyvyaHme 1 — Xnop MOXeT cyulecTBOBaTb B BoAe B Buae pacTBOPEHHOro
MOMEKYNAPHOro Xrnopa, XAMOPHOBATUCTON KACIOTbI U/UAN MMAOXIIOPUT-UOHa (CBOBOAHLIN XNOp) unm
B XUMUYECKM KOMOUHMPOBaAHHBLIX dopMax (KOMOMHMPOBaHHLIM xfiop). Tam, rge XxrnopamuH
ncnonb3dyetca Ans AesvHgekumn BoAbl, XSTOPaMUH OBbIMHO SIBRSIETCSH OCHOBHBIM KOMMOHEHTOM

KOMBVHMPOBAHHOIO Xfopa.

3.13 konoHueobpasyrwowas eauHuua; KOE (colony-forming unit CFU):
CoBOKyMHOCTb BakTepuarbHbIX UK FPUOKOBLIX KNETOK, KOTOpPble TEOPEeTUYECKN BO3HUKAOT

13 OOHOW KNEeTKM Npu BblpaliMBaHUM Ha TBEPAbIX Cpeaax.

M punMmedaHune 1 — KonoHun MOryT TakKke 06pa3OBbIBaTbC$I M3 rpynn opraHnM3moB, Korga

OHUN BCTPEYaTCA B arperartax.
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3.14 reHepaTop KOHUeHTpaTa (concentrate generator): Cuctema, npu KOTOpPOW
KOHLEHTpaT AOCTaBNsEeTCA Nonb3oBaTento B BMAE NOPOLLKA B KOHTENHepe, noaxoasiem
AN MOACOEeAVMHEHWs K annapaTy Ans auvanusa, KOoTopbi  npegnonaraetcs  Ans
Mcrnomnb3oBaHUsA, W rge  3aTeM  npoucxoautT  npeobpasoBaHMe  Mopollka B

KOHLIEHTPUPOBAaHHbIN pacTBop.

MpnumeuvyaHume 1 — PacTBop, Nnpon3BeAEeHHbIN FEHEPATOPOM KOHLIEHTpaTa, UCMOoNb3yeTcs
annapaTtoM Ans gvanusa Ans nonyYyeHns KOHeYHOro Ananusvpytowero pacteopa, NnogaBaemoro B

anannsaTtop.

3.15 pgmanusunpyowmmn pacteop (aunanusar, pactBop AnA avanusa) (dialysis fluid,
dialysate, dialysis solution): >Xngkocte Ha BO4HOM OCHOBE, cofep)Xallasa dneKTponuTbl U,
Kak npaswuno, 6ydep v rnokody, npegHasHavyeHHasa ans obmeHa pacTBOPEHHbIX BELLECTB C

KPOBbIO BO BPEMSsI reMoAuanunsa u remognadunstpaumu.

MpumeyvyaHne 1 — TepMWH «ANaANU3MPYIOLLMA pPacTBOP» WCMOMb3yeTCA B TEKCTe
HacTosILLero craHgapTa B 3HAYeHWW XMOKOCTW, MPUrOTOBMEHHOWM U3 BOAbl ANs Auanusa u
KOHUEHTpaToB, [OOCTaBfsieMO B [Auanu3aTtop 4epe3 CUcTeMy [OCTaBKM Ananuampyrollero
pactBopa. B 3HauyeHuM OuanusMpylowlero pactsopa MOryT MCMOMb30BaTbCA Takve dpasbl Kak
«gumanumsat» WNu «pacTtBop ANsa Auanumsa», OHW UCMOMb3YITCA BMECTO «Ananuavpytoliero
pacTBopa» B HEKOTOPLIX CTPaHaX; 04HaKo 3TO UCMONb30BaHNE HE PeKOMeHAyeTCs, YToObl nsbexaTtb
nyTaHUubI.

Mpumevanune 2 — NCO 23500-5 onpenensieT Tpy ypoBHA OManmnsnpytoLlero pacrteopa:
CTaHOapTHbIA  ONanu3upylowmMin - pacTBop, YNbTPauUCTbI  OUManU3MpYoOWnMA - pactBop W
NOOrOTOBMEHHBIN B PEXMME pearibHOr0 BPEMEHW 3aMeLlalolimMi pacTBOp, MCMNONb3yembln Ans
remogmacunbTpaumm.

MpumevyaHne 3 — [Ouanuanpylowmnn pacTteBop, BBOAUMbIA B Ananu3atop, CUYMTaeTcs
«CBEXMM ONanuanpyowmm pacTBOPOM», a XWUAKOCTb, BblBOAUMAA U3 guanusatopa, cumTaeTcs
«MCNOSb30BaHHBIM ANANM3NPYOLLIUM PacTBOPOMY.

MpumeyvyaHue 4 —[QuanusmpyoLnin pacTBOp He BKOYaET NpeaBapuTensHO ynakoBaHHbIe
napeHTepanbHble XWOKOCTU, UCMOMb3yeMble MPU HEKOTOpPbIX BMAAX 3aMecTUTENbHOW Tepanuu

dYHKLUMM MOYEK, TaKUX Kak remoanadunbTpaumna n remounbtpauus.

3.16 cuctema pocrtaBku aAuvanusupyrowero pactBopa (dialysis fluid delivery
system): YCTponCTBO, KOTOPOE rOTOBUT ANAnu3NpyoLWLNA pacTBOP U3 BOAbI A8 AManu3a v

KOHLUEHTPaToOB B peXumme pearibHoro BpemMeHun wunnm XpaHUTt W pacnpependert



FOCT P UCO 23500-1—2021

npeaBapuTenbHO CMELLaHHbI AManu3vpyrolmin pacTBop; obecnevmBaeT UMPKYNSLMIO
OVanu3vpyloLLlero  pacteopa 4epe3 AuanusaTop; KOHTPONupyeT  TemnepaTypy,
NPOBOAMMOCTb (MNN 3KBMBASIEHT), AABIEHME M NOTOK ANANM3NPYIOLLErO pacTBOpa M YyTEYKM

KPOBM; NPensiTCTBYET Ananuay B pexmnmax Ae3nHPEKLMN NN OYUCTKN.

MpumedaHue 1 — TepMuH BKMOYAET HaKONUTENW, KaHanbl, 403aTOPbl AMANM3NPYHOLLEro
pacTBOpa, a TaKkKe KOHTPONMPYHOLLME YCTPOWCTBA U CBSI3aHHbIE C HUMU aBapuHbIE CUTHaNU3auum,
N 3rIEMEHTbI YnpaBneHnsi, cobpaHHble B BUAE CUCTEMbI ANS Lenen, NepedmcrieHHbIX Bbille.

NMpumeyaHue 2 — Cucrema [OCTaBKM AMANU3UPYHOLLErO pacTBopa MOXeT ObiTb
BCTPOEHHOW YacTblo annapaTa Ans guvanvsa Win LeHTPanu3oBaHHON CUCTEMOW MPUrOTOBIIEHNS,
KoTopasi MMTaeT HECKOMNbKO OTAENbHbIX KOHCONEN ANs Auanvaa.

MpumedyaHue 3 — Cuctema OOCTaBKM AManM3VpYOLWLEro pacTBopa Takke M3BECTHa Kak

cucTeMa [03MPOBaHMA M CMCTEMa MOCTaBKY OVanv3vpyroLLero pacTeopa.

3.17 Bopa ansa auanusa (dialysis water): Boga, kotopas 6bina obpabotaHa, 4TOObI
cootBeTcTBOBaThb TpeboBaHnam NCO 23500-3 n koTopas NoAXoauT Af1si UCNOSb30BaHUSA B
cuctemMax Ang remoguanuaa, BKMAOYas MNPUrOTOBREHME AManu3vpylollero pactsBopa,
MOBTOPHYD 06paboTKy Auanu3atopa, NpUroToBMAEHME KOHLEHTPaTOB W NPUroTOBMEHME
3ameLllaroLero pacTeopa Anst KOHBEKLMOHHOW Tepanun B pexnme pearibHOro BpeMeHu.

3.18 pe3uHdpekuma (disinfection): YHMUTOXEHME NATOrEHHbIX W APYrMX BUOOB

MUKPOOPraHnM3moB TEPMUYECKUMUN UITN XUMNYECKNMIU CpeaCcTBaMU.

MpumevyaHne 1 — [e3anHdeKkums SBNSETC MeHee CMEPTOHOCHLIM MPOLECCOM, YEM
cTepynuaaumsl, MNOCKOSMIbKY OHa  YHUYTOXaeT  OONbLIMHCTBO  MPU3HAHHBLIX  NATOrEHHbIX
MUKPOOPraHM3MOB, HO He 06A3aTeNbHO YHUUTOXAaeT BCE MUKPOOHbLIE hOPMbI.

MpumeyvyaHnume 2 — CooTBETCTBYKOLUME METOAbI AEe3MHAEKUUN OOSDKHbI BKMAOYATb: TUN
AE3NHMEKUMN,  KOHUEHTpauui  AesnHduuupylowero cpencrsa, BpemMsa BO3OEWCTBUS U

TeMneparypy.

3.19 Bpems KOHTaKTa 4Yactuy ¢ Bogom (empty-bed contact time, EBCT): Bpems,
HeobxoauMoe NuTaTenbHOM BoAe ANs NPOXOXAEHUS Yepes NyCTon 06beMm, paBHbIN 06beMy

Cnos 4yacTul.

MpumevaHune 1 —EBCT (min) paccunTbiBaeTca No cneayoLen gopmyre:

EBCT=V/Q,
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roe V — o6bem crnost YacTul, B KyGudeckux metpax (m3);

Q — CKOpPOCTb NOTOKA BOAbI Yepes Cron, B KyGUYECKUX MeTpax B MUHYTY (M3/MUH).

Mpnumevanne 2 — EBCT ucnonb3yetca B Ka4eCTBE KOCBEHHOW MEpPbl TOrO, HAaCKOMbKO
CUNBHO MPOUCXOAUT KOHTAKT MeXAy YacTuuamu, TakMMW Kak akTUBUPOBAHHLIN Yrofnb, U BOLOW,

Koraa Bofa TeveT Yepes Cron YacTu,.

3.20 3aHpotokcuH (endotoxin): OCHOBHOW KOMMOHEHT BHELUHEW CTEHKM KNeToK

rpamoTpulaTenbHbIX 6akTepuii.

MpnumeyvyaHume 1 —OHOOTOKCUHBI — 3TO NMMoONonMcaxapuabl, KOTOpblIE COCTOAT U3 LienoYek
nonucaxapugos, KOBaneHTHO CBSI3aHHbIX ¢ nunugamu A. QHOOTOKCUHbBI MOTYT Pe3KO aKTMBUPOBATb
KaK rymoparibHbIi, TaK U KNETOYHbIN UMMYHUTET, YTO NPUBOANUT K CUHAPOMY, XapaKTepuayoLemycs
NNXOPaAKOW, APOXbto, O3HOOOM, TMMOTEH3NEW, MNOSMIMOPraHHOM HEeOOCTAaTOYHOCTBIO M Aaxe
CMEepTbI0, ecnv AOoNyCTUTb WX MNPOHUKHOBEHME B CUCTEMY KpOBOOOpalleHWs B OOCTaTOYHOM

Konu4yecTBe [cM. Takke nuporeH (3.35)].

3.21 aHpoTokcuHOBbLIM uUnbTp (endotoxin-retentive filter, ETRF): MembpaHHbIn
duUnbTp, NCNonNb3yembln ANa yaaneHuss SHAOTOKCUHOB M MUKPOOPraHNM3MoB U3 BOAbl A1

Avanusa unu ananvsnpyoLlero pacTteopa.

MpumevyaHme 1 — T[lpon3BOAUTENBHOCTL SHAOTOKCUMHOBOrO unbTpa, OObLIYHO
BblpaXXaeTcqd Kak norapudpm  BenuvuuHbl  ymeHblweHus (LRV) un  onpepensetcs  Kak
logio(kOHLEHTpaUMs Ha BXxoAe)/(KOHUEHTpaUns Ha BbIXOAeE).

MpumeyvyaHunme 2 — BHOOTOKCMHOBbIE (OUMNBTPLI MOTYT BbITh CKOHUNYPUPOBAHbLI B pEXUME
NepeKpeCcTHOro NOTOKa UK TYMUKOBOro pexmma. HekoTopble 9HAOTOKCUHOBbLIE (OUILTPbI TakkKe

yoananT 3HOOTOKCUHBLI NyTEM ap,cop6u,|/||/1.

3.22 eauHuubl aHpOTOKCUHOB, ED (endotoxin units EU): EguHnupl, onpegeneHHble
Npy UCMbITAHUM C UCNONb30oBaHMEM nu3ata ameboumta Limulus (Limulus amoebocyte

lysate, LAL) Ha 3HOOTOKCUHBI.

MpumevyaHne 1 — AKTUBHOCTb 9HAOTOKCMHOB 3aBUCUT OT GakTepumn, U3 KOTOPbIX OHU
NonyyeHbl, X aKTUBHOCTb COOTHOCUTCS CO CTaHO4APTHbLIM 3HOOTOKCUHOM.

MpumeyvyaHune 2 — B HeKOTOpbIX CTpaHax KOHUEHTpauun 3HOOTOKCMHOB BblpaXalTcH B
MexayHapoaHblx eauHuuax  (international wunits, IU). C Toro MomeHTa, korga Obina

rapMOHM3MpOBaHa oueHKa aHgoTokcmHOB, EQ (EU) 1 IU akBuBaneHTbI.
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3.23 nutatenbHaa Bopa (feed water): Bopga, nogaBaemas B cucTemy

BOOMNOArOTOBKN U B OTAESbHbIM KOMMOHEHT CUCTEMbI BOAONOANOTOBKM.

M pnmevyaHune 1 — Bopga, nogaBaemas B cucrtemy BOOONOAIrOTOBKU, ABIAETCA NUTLEBOW

BOJOW, COOTBETCTBYIOLLEN TpebGoBaHMSIM K MUTLEBOW BOAE.

3.24 6akTepuuugHoe cpeacTBo (germicide): CpepnctBo, ybuBatowee
MUKPOOPraHn3Mbl.

3.25 remopguacdunbTpauma (haemodiafiltration): ®Popma 3amecTUTENBHON NOYEYHOWN
Tepanuu, Npu KOTOPOW OTpaboTaHHble paCTBOPEHHbIE BELLECTBA YAAmNsTCA U3 KPOBU

KOoMOVHauunen angysnm n KOHBEKLUN Yepes BbICOKONOTOYHYH MeMOpaHy.

Mpumevanune 1 — OuddysmoHHOe yaoaneHue pacTBOPEHHONO BeLLecTBa JOCTUraeTcs C
MOMOLLLbIO MOTOKa ANanuanpytoLLero pacteopa, kak u npu remogunanunse. KoHBeKLMOHHOE yaaneHve
pacTBOPEHHOro BellecTBa AocTturaeTtca gobasneHvem ynbTpadunbTpaumMm CBepx TOMW, KoTopas
Heobxoanma Anga nNonydeHus xenaemow notepu Beca; 6anaHc XMAKOCTUM NOAAEPXKMBAETCA NyTeEM
BBEOEHNA 3aMeHsloWwero pactsopa B KpoBb nvMbo Ao pAuanu3atopa (npeauniouuoHHas
remoamnaduneTpaumst), nnbo nocne ananusaTtopa (NOCTAMIOLUNOHHAA remognadpunbTpauns), nuéo

nx kombnHaumm (remognacumnbTpaUmsi CO CMELLaHHOW ANMNOLNEN).

3.26 remoguanu3a (haemodialysis): ®opma 3amecTutensHon Tepanumn QYHKLNN
noyek, Npu KoTopor oTpaboTaHHble pacTBOPEHHbIE BELECTBA y4ansoTCsa B OCHOBHOM 3a
cyeT Ouddy3Mm U3 KPOBEHOCHOTO MOTOKA C OAHOW CTOPOHbI MemMOpaHbl B MOTOK

AManM3npyoLLLEro pactTeopa C APYro CTOPOHLI.

MpnumevaHue 1 —YpaneHue XngkocTn, 4OCTAaTOMHOE Af151 MOony4eHnsl TpedyemMon notepu
Beca, JOCTMraeTcs npu nomoLLM YCTaHOBMEHUS FpaguveHTa rmapocTaTUYecKoro AaBneHnsa vyepes
mMemOpaHy. [JaHHOe yaaneHue XuMakocTu obecneynmBaeT HEKOTOPOE AOMOSTHUTENbHOE yaaneHue
0TpaboTaHHbIX PaCTBOPEHHbIX BELECTB, B YaCTHOCTM BbICOKOMOMEKYNSPHbIX PaCTBOPEHHbIX

BELLIECTB.

3.27 remodunbTpauma (haemofiltration): ®opma 3amecTuTenbHOM MNOYEYHOM
Tepanuu, Npyv KOTOpOM OTpabOoTaHHble PACTBOPEHHblE BeLLeCTBa YAANATCA U3 KPOBU

KOHBEKLIMEWN.
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MpnumevyaHme 1 — KOHBEKUMOHHBIN MEpPEHOC JocTuraeTcsa ynbTpadunbTpaumen yepes
BbICOKOMOTOYHYO MeMOpaHy. BbanaHc pactBopa noggepxuBaeTcs nyTeM BBeAEeHUS B KPOBb
3aMeHsoWwero pacteopa nMbo go remodunbTpa (MpeannioumMoHHas remodunbTpauus), nmbo
nocrne remodunbTpa (NOCTAWMIOLMOHHAA  remodunbTpaumd), nubo wmnx  KOMBUHaLUK
(remodhunbTpaLMA CO CMELLAaHHON AUNoLMEN).

MpumedaHue 2 —oTok gnanu3MpyoLwero pacteopa npu remounbTpaLmum oTCyTCTBYET.

3.28 retepoTtpocHbIn (heterotrophic): He camonoggepxuBatromnncs, To ectb Tun
NUTaHWs, NPY KOTOPOM OPraHm3mbl MOMYYaKT SHEPIUIO 3@ CYET OKUCINEHUS OpraHNYeCcKnx
coeanHeHn nnbo nytem noTpebneHuns, nMbo nyTem NOormnoLweHnsa pyrux opraHM3MoB.

3.29 uncnbiTaHWe Cc wucnonb3oBaHWeM nu3ara amebouuta Limulus, LAL-TecT
(Limulus amoebocyte lysate test, LAL test): NMpoba, ucnonb3lyemass ana onpegeneHus

OHOOTOKCHMHOB.

MpumeyvyaHne 1 —MeTog onpeneneHusi, UCNOSb3YOLWWIA XMMUYECKUI OTBET SKCTPaKTa 13
KINeTokK KpoBu MevexBocTa (Limulus polyphemus) Ha 3HOOTOKCUHBI.
MpnumevaHune 2 —Jluszat ameboumTta BTOporo meyexsocrta (Tachypleus tridentatus), Takke

MOXEeT ObITb NCMONbL30BaH AJ1s O6Hapy)KeHVIFI OHAOOTOKCHHOB.

3.30 msroToBuUTEsNb (manufacturer): OpraHunzauus, paspabarTbiBatoLas,
npounssogsLas, n3rotaBnuearoLlas, MOHTMpYyoLas, cobmpatowwasa nnm obpabaTbiBatoLlas

onpeaeneHHbI 3aNeMeHT Unu usgenve.

MpumeyvyaHume 1 —M3rotoBUTENDb BKIIOYAKOT, HO HE OFPaAHNYMBAETCS, TEX, KTO BbIMOMHAET
dYHKUMM CTepunu3aumm Mno KOHTPaKTy, YCTaHOBKW, MOBTOPHOIO 3TMKETUPOBAHUA, MOBTOPHOrO
Npoun3BOACTBa, MOBTOPHOW YMakoBKM uAM paspaboTku cheumdpumkaumm, a Takke HavanbHbIX
ANCTPUBBIOTOPOB MHOCTPAHHBLIX OpraHn3aLmi, BbINOSTHAOLWMX 3TN (OYHKLUN.

MpumeyvyaHne 2 — TepMUH He BKIOYAET MPUrOTOBIEHNE KOHLEHTpATOB U3
npeaBapuTenbHO YMakoBaHHbIX CYXUX XUMUYECKUMX SNEeMEHTOB B OTAeNeHWUsx guanusa unu
obpalleHve C KOHUEeHTpaTamMu B KPYMHOM Tape B OTAENeHusxX Auanu3a nocre Toro, Kak

OTBETCTBEHHOCTb 3a KOHLEHTpaTbI Obina nepegaHa oT N3rotoBuUTeNA Nosfb3oBaTesto.

3.31 mukpobGuonoruyeckoe 3arpsisHeHue  (microbiological — contamination):
3arpssHeHune nbbiMyM bopMamMmn MUKPOOPraHn3mMoB (Hanpumep, 6aktepuamm, gpoxokamu,
rpnbamm n BOAOPOCHSAMM) U NoH6OYHLIMU NPOAYKTAMM XUBbLIX UM MEPTBbIX OPraHM3MOB,
TakMMM Kak 3HOOTOKCUHbI, 9K30TOKCUHbI 1 LiaHoBaKTepuanbHble TOKCUMHbI (MOSTyYeHHbIe 13

CNHEe-3eJ1EHbIX BO}J,OpOCJ'IeI;I).
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3.32 anuporeHHo (non-pyrogenic): He BbI3bIBaeT MMPOreHHbIX peakuunm.

MpumevyaHne 1 — D10 onpegeneHme NPUMEHNMO K XUAKOCTAM, NONyYEHHbIM C MOMOLLbO
METOLOB B PEXMME peanbHOro BpeMeHu, HanpmMep K 3aMeLLatoLLMM pacTBopaM 1 pacTBOPUTENSAM.
MpumeyvyaHne 2 — [Ona MEQUUMHCKUX M3OENUA U MHBEKLMOHHBIX pacTBOPOB MOPOroBas
nMporeHHast Ao3a (MUMHMUManbHasi 4033, Bbi3blBalOLLAa NMXOPaaKy) yCTaHaBNMBaeTCA Ha ypOBHE
5 EQ/kr/v. Kak npaBuno wucnonb3yembii renb-TpoMO TecT umMeeT npeden 4YyBCTBUTENbHOCTU
0,03 E3Q/mn, 4TO No3BONsET YyCTaHOBUTb OObeM pacTBopa, KOTopbii MoOXeT ObiTb BBeaeH 6es

HapyLwleHnA I'IOpOFOBOVI I'II/IpOFeHHOl7I A03bl.

3.33 obpaboTaHHaa (oumweHHasa) Boaa (product water): Bopga, nonyvyaemas
CMCTEMOWN BOAOMNOATOTOBKN NN MHANBUAYANbHBIM YCTPOUCTBOM.

3.34 cuctema posmpoBaHuaA (proportioning system): YctaHoBka, koTopasi 4o3upyeT
BOAY ANSA Ananv3a U KOHLEHTpaTbl ANA NPUroTOBEHNS AManNM3npyoLLIEro pacteopa.

3.35 nuporeH (pyrogen): BelecTBo, Bbi3blBaloLLEE Xap.

MpumeyvyaHne 1 — TluporeHbl Kak npaBuio ABNSAKOTCA nuMnonosiMcaxapugamu

rpamoTpuuaTenibHoro 6akrepuanbHOro NPONCXoXAeHUs [CM. Takke 3HO0TOKCUH (3.20)].

3.36 runoxnoput Hatpusa (sodium hypochlorite): Xumuyeckoe BeLlecTBO,

ncnosnb3yemoe Ans Ae3vHeKUMM CUCTEM remoamanuaa.

MpumevyaHne 1 —Kommepyeckn SOCTYMNHbIE PACTBOPbLI MTMNOXIOPUTA HAaTPUSI N3BECTHbLI B
pasHbIX CTpaHax TakuMu TepMmumHamu, kak «bleach» (oTbenuBatenb) m «L'eau de Javel»
(«wkaBenesasi Boga»). OTW pacTBOPbl UCMOML3YKTCA ANs AEe3UMHMEKUUMN B KOHUEHTpauumsX,

pekoMeHaoBaHHbIX N3roToOBUTENTAMU O60py,EI,OBaHI/IFI .

3.37 ucxogHas Boga (source water): Boga, nocTynatwowas B otaeneHue auanusa ot

BHELLHEro nocrtasLwnKa, Takoro Kak MmyHuuunnaribHoe BOOOCHabxeHune.

MpumevyaHne 1 — NcxogHas Boaa, MHOrAa HasblBaeMasi NMTaTENbHOM BOAOW, SIBNSIETCA

NUTbEBOW BOOOW, OTBEYaOLLEN TPeOOBaHMAM K MMTLEBON BOAE.

3.38 ctepunbHbIn (sterile): bes xn3HecnoCobHbIX MUKPOOPraHN3MOB.
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MpumevyaHne 1 — TepMUH «CTEPUrbHbBIA» MOXET WUCNONb30BaTbCA ANA ONUCaHWUS
yNaKkoBaHHOIO pacTBopa, MPUroTOBMEHHOITO C WCMOMb30BaHMEM Mpouecca TepMUHANbHON
cTepunmnsawmm, NPOBEPEHHOro B COOTBETCTBMM C MeTogaMun npumMmeHnmon papmakonen. lNpouecc
TepMUHanbHOM CcTepunusaumm oO6bIMHO onpefenseTca Kak TOT, KOTOPbIA AO0CTUraeT YpPOBHS
rapaHTun ctepunbHocT (SAL) 1078, To ecTb rapaHTMM MeHee OOHOro LaHca Ha MMIIMOH, YTO
XXM3HEeCnocobHble MUKPOOPraHM3Mbl MPUCYTCTBYIOT B CTEPUITM30BAHHOM M3OENUMN.

MpumevyaHne 2 — AnbTEPHATMBHO TEPMUH «CTEPUITbHBIA» MOXET MCMNONb30BaTbCA ANs
onucaHnsa pacTtBopa, MNPUrOTOBMEHHOrO Anfs HeMeONIeHHOro UCMNofb30BaHUsS  HernpepbiBHbIM
NpoLIEeCCOM, TakMM Kak ounbTpaumsi, KOTopbli Obl BanuanpoBaH B COOTBETCTBUM C MeTogaMU
COOTBETCTBYIOLLMX pa3aenoB NpUMEHNMon doapmakoneun ans nonyyYyeHns pacteopa, cBob6oaHoro ot

MUKPOOPraHn3mMoB, B Te4eHne BanmngnpoBaHHOIo Cpoka CJ'Iy)K6bI d)vmpra.

3.39 pesepByap Ans xpaHeHus (storage tank): EMkocTb Ha 06bekTe nonb3oBartens
ONA XpaHeHusa BOAbl AN Ananusa unu KOHUeHTpaTta U3 OCTaBKu KPpYnHOM Tapon, unv ang
KOHLleHTpaTa, MpUroToBneHHoro B 6GonbwoMm obbemMe Ha obbekTe nonb3oBaTensd u3
nopoLUKa 1 BoAbl ANga Ananusa.

3.40 3amewarowmn pactBop (substitution fluid): PactBop, wucnonb3yembin B
npouenypax remodunbeTpaumMm M remoguacdunbTpauun,  KOTopbiM  BBOOUTCA
HenocpeacTBEHHO B KPOBb MaUMEHTa B Ka4eCTBE 3aMeHbl XUOKOCTU, yaansdemMon 13 Kposu

ynbTpagunbTpaumen.

Mpumeyvyanme 1 — 3amewawowmn pacteop (substitution fluid) Takke HasbiBaeTcs
3amMeHsLWmMM pactBopoM (substitution solution) unu 3ameHsowmm pactBopoM (replacement
solution).

MpnmevyaHue 2 — 3amellaoLnin pacTBOP MOXET TakkKe MCNONb30BaTbCs A51st OOMCHOro
BBEOEHNHA, ONS 3anofiIHEHUS KOHTypa 3KCTpakoprnoparbHOro KpoBOTOKA M ANs BO3BpaTa KPOBM

nauuneHTy B KOHUE NneYvYeHus.

3.41 obuwee copepxkaHue pacTBOPEHHbIX TBepAbix BewecTB (total dissolved
solids, TDS): Cymma Bcex MOHOB B pacTBOpe, 4acTo anmnpokcummpyemas C MOMOLLbHO

MsmepeHvM ANEKTPOonpoBOoAHOCTU UMK CONPOTUBIIEHNUA.

MpumevyaHune 1 — Wamepenns TDS kak npaBuno UCNONb3YOTCA AN OUEHKM
NPOM3BOANTENBHOCTU YCTAHOBOK 06paTHOro ocmoca. 3HaveHus TDS kak npaBuno BbipaxaroTcs B
CaCOs, NaCl, KCl egnHny nnn akBuMBaneHT 442 B munnurpammax Ha nutp (mr/n). [442 — aTo

pacTtBop cynbgata HaTpus (40 %), BukapboHaTa HaTpusa (40 %) n xnopuaa HaTpus (20 %), KOTopbIV

13



14

FOCT P UCO 23500-1—2021

MMeeT OTHoLeHne NnpoBoANMMOCTHU K KOHUEHTpauUunn 6nnskoe cooTBeTCTBYyHOLLEMY OTHOLUEHNIO OJ1A

nNpMpoaHON NpecHon BoAbl].

3.42 ynbTpauucTbii Auanusupyrowmnm pacteop (ultrapure dialysis  fluid):
CBEpPXOYMLLEHHBI ANaNU3NPYIOLWNA pacTBOpP, KOTOPbIA MOXHO MCMOMb30BaTb BMECTO

06bIYHOTO AVanM3npyoLLEro pacTeopa.

MpumedaHue 1 — LUMpoKo NpuHSTast xapakTepucTuka yrnbTPaunCcToOro ANanmanpyroLero

pacTteopa coctaBnset <0,1 KOE/mn 1 <0,03 E3/mn.

3.43 nonb3oBaTenb (user): Bpad unu npeacraBuTeNb Bpada uUnv MeOULMHCKUIA
pabOTHMK, OTBETCTBEHHbIN 32 Ha3HayYeHwe, NPOU3BOACTBO M AOCTaBKYy AWanun3npytoLero

pacTBopa.

MpumeyvyaHne 1 — B HacToAwem cTtaHgapTe «nNofb3oBaTtenby — NULO, NpUHUMatoLee

pewleHne, KoTopoe HeceT OTBETCTBEHHOCTb 3a MeANLIMHCKOE peLlueHne no yxoay 3a nauneHtamu.

3.44 Banunpaumna (validation): lNpouecc OOKYMEHTUPOBAHUS TOro, YTO CUCTEMbI
BOOONOArOTOBKM BOAbI AN Auanu3a M Npou3BoACTBa AManusupylollero pacteopa,
YCTaHOBIIEHHbIE U 3KCMNIlyaTUpyemble B COOTBETCTBUMU C peKoOMeHAauusIMn N3rotToBUTens,
nocrnegoBaTenibHO NPOW3BOAAT BOAY ANA Avanusa unv  OUManusvpyrowmi  pacTtsop,

COOTBETCTBYOLLME NPEAYCMOTPEHHLIM YPOBHSIM KayecTBa.

M punmedvyaHune 1 — B HacTosLemM CTaHaapTe Banngauuna takke BKo4vaeT AeMOHCTPpauunto

TOro, Y10 CUCTEMaA «nNpurogHa ana ncnonb3oBaHUA».

3.45 Bepudmkauma (verification): [lNpouecc [emoHcTpauum TOro, 4YTO cuUcTema
COOTBETCTBYET NPMMEHUMbIM NpaBunam, cneumbmkaunam nnm gpyrum yCrioBusiM.

3.46 cuctema BogonoArotoBkuM  (water treatment  system):  Komnnekc
obopynoBaHus Ansi BOAONOATOTOBKM M CBSA3AHHbLIX C HUM TpyBOK, HAacoCOB, KnanaHoB,
AaTYNKOB U T. ., KOTOpble BMECTE NPOU3BOAAT BOAY ANSA Anannsa, COOTBETCTBYIOLLYIO
TpeboBaHmsam MCO 23500-3, ona npuMeHeHuss B remoamvanv3e 1M LOCTaBnsAwT ee 4o

MecCcTa UCnoyib3oBaHUA.

4 TpeboBaHUA K Ka4yecTBY
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4.1 O6wme NOsoXxeHUsA

TpeboBaHust K KayecTBy, YCTAHOBIMEHHbIE B OTHOLUIEHUW BoAbl Ans Ananu3a (4.2),
KOHUeHTpaToB (4.3) 1 aanusnpyowmx pacteopos (4.4), naeHTudHbl TpebosaHuam NCO
23500-4, NCO 23500-3 n NCO 23500-5. Nepea BbINOSTHEHMEM PEKOMEHAALINA HACTOSLLLENO
cTaHgapTa crnefdyeT O3HaKOMMUTbCA C MOCNEeAHUMU U3OAHUAMWU YKa3aHHbIX CTaHOapToB,
yTobbl Y6EeanTbCs B HanMMYMu/OTCYTCTBUM KaKMX-NMMOGO M3MEeHeHun B TpeboBaHuAX K

KayecTBy.

4.2 Bopa pns ananusa

4.2.1 O6wme nonoxeHus

TpeboBaHus, cogepxawmeca B HaACcTosWeM MNyHKTe, MPUMEHSIOTCA K BoAde Ans
Ananusa B MecTe ee UCnonb30oBaHus. Takum obpasom, aTn TpeboBaHNs pacnpoCTpaHATCA
Ha cucTtemMy BOLOMOArOTOBKW B LENIOM, @ He Ha Kaxgoe U3 YCTPOWCTB, BXOASLLMX B ee
coctaB. OgHaKO B COBOKYMHOCTM OTAEefbHble YCTPOWCTBA AOSMKHbI MPOM3BOAUTL BOAY,
KOoTopas, Kak MUHUMYM, COOTBETCTBYET TpebOBaHMSAM HaACTOSLLEro NyHKTa.

4.2.2 XuMn4yeckue 3arpasHuTenu B Boge Ans gnanuaa

Booa aons guanusa He [OMKHA coAepXaTb BeLlecTB, COAEpXaHue KOTOPbIX
NpeBbILLAET YPOBHU, YKa3aHHble B Tabnuuax 1 n 2. A3rotoBuTENb UMK NOCTaBLUMK NOSTHOM
CUCTEMbl BOOOMOArOTOBKM [OOJDKEH pekoMeHAoBaTb CUCTEMY, KoTopas crnocobHa
yAOBNETBOPUTL 3TUM TpeboBaHNAM Ha OCHOBE aHanu3a nutaTenbHon BoAbl. KOHCTpyKumS
CUCTEMbI OOSMKHA OTpaxaTb BO3MOXHble CE30HHble KonebaHusa kavectBa nuTaTeribHON
BOAbl. N3roToBMTEND MW NOCTABLUUK MOSIHOM CUCTEMbI OYMCTKM U pacnpeaeneHnsa Boabl
OOJTKEH NPOAEMOHCTPUPOBATL, YTO MNOSIHAs CUCTEMA OYUCTKU, XPaHEHUs N pacnpeaeneHus

BOAbI cnocobHa oTBeyaTtb TpeboBaHnsam MCO 23500-3 Ha MOMEHT YCTaHOBKM.

MpumevyaHne — MakcMmanbHO [JOMYCTUMbIE YPOBHWM  3arpsA3HAOLNX  BELLECTB,
nepeyncrneHHole B Tabnuuax 1 n 2, BKNIOYAKT OXMAAEMYI HEOoNnpeaeneHHOCTb, CBA3aHHYK C
aHanUTUYeCKMMN MeTogaMn, nepedncneHHsiMn B Tabnuue 4 UMCO 23500-3:2019. MoxHo
ncnonb3oBatb W Apyrne aHanuTudeckme MeTodbl NPU YCroBUKW, 4YTO Takume meToAdbl Obinu

Hagnexawnm 06pa30M BannanpoBaHbl 1 CONOCTaBMMbIl C NpnBeaEeHHbIMU MeTOo4aMW.

Mocne YCTaHOBKU CUCTEMbI OYUCTKU, XpaHEHUNA N pacnpenenieHnda BoAbl NoJib30BaTEb
HeceT OTBETCTBEHHOCTb 3a perJ'IFIprIVI KOHTPOJ1b YPOBHA XMMNYECKNX 3arpﬂ3HeH|/||7| B BOAE

Ans gunanuaa u 3a cobnogeHmne TpeboBaHUn HAaCTOALLEro cTaHaapTa.

15
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Ta6nv|ua 1 - MakcumanbHo OonyCTuMble YPOBHWU TOKCUYHbLIX XUMUHECKUX BeLlecCTB

ANEKTPONUTOB Ananm3npyrowiero pacrtsopa B soae ansd Ll,l/laJ'II/ISGa‘b

3arpasHuTens

MakcumanbHasa KOH UueHTpauunAa, mr/n®

3al'pﬂ3HI/ITeJ'IVI C OOKYMEHTallIbHO I'IO,D,TBGp)K,EI,GHHOVI TOKCUYHOCTbIO npun remoananunse

AntomMmnHUNn 0,01
O6wuin xnopd 0,1
Megab 0,1
dTopua 0,2
CBuHey, 0,005
Hutpat (B Buae N) 2
Cynbdoart 100
LUnHk 0,1

AnekTponuTbl 06LIYHO coaepKalumecs B ANanM3npyoLeM pacTBope

Kanbuumn 2 (0,05 mmonb/n)
Marxui 4 (0,15 mmonb/n)
Kanun 8 (0,2 mmonb/n)
Hatpun 70 (3,0 mmonb/n)

a PykoBoauTenb OTAENeHns [guanu3a HeceT TMOSIHYI OTBETCTBEHHOCTb 3a
obecneyeHne ka4yecTBa BOAbI 4118 Ananusa.

b Monb3oBaTtento pekomeHOyeTcs obpaTUTbCA K NocrnedHel Bepcuu cTaHaapTa
NCO 23500-3, 4ToObI YOeanTbes B OTCYTCTBUM UBMEHEHUI B 9TOM Tabnuue.

¢ Ecnu He yka3aHo nHoe.

dMpu pobaBneHun xnopa B BOAY YacTb Xropa BCTyNnaeT B peakuuio C
OpraHM4yecKMMM MaTepuanamu u MeTannamu B BOAE W HeOOCTYNHa Ans Ae3uHdekuun
(noTpebHocTb Boabl B xnope). OctaBwnncs xnop npeacraesnsetT cobon obwmm xnop u
npegcrasnsieTr cobon cymmy cBoBOAHOrO (HECBS3aHHOIO) Xfiopa U KOMOMHUPOBAHHOMO
xnopa.

MNpamoro MeToga w3MepeHus XxrnopamuvHa He cyuwectByeT. OH  06bl4HO
yCTaHaBnMBaeTCca MyTeM M3MEepeHWUs KOHUeHTpauuu obliero u cBoboAHOro xmnopa u
BblYMCNEHMA pasHocTW. [lpu ucnonb3oBaHMM TECTOB Ha OOLWMI XMOp B KavecTBe
€0WHWYHOTO aHanM3a MakCcMMarbHbIN YPOBEHb Kak XJiopa, Tak 1 XflopamMmnuHa He OOSKeH
npesblwaTtb 0,1 Mr/n. MOCKOMbKY HET HUKAKOro pasnuyns Mexay XfnopoM U XNopaMnHOM,

AONYCTUMO npeanonaraTtb, YTO BECb NPUCYTCTBYIOLLMIA XITOP SIBNSIETCS XIIOPaMUHOM.
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Tabnuua 2 — MakcumanbHO JONYCTUMbIE YPOBHWU COAEPXKaHWUS APYrMX MUKPOSIEMEHTOB B BOJE

anga gunanunsa?

3arpsasHuTennb MakcumanbHas KOHUeHTpauusi, Mr/n

CypbMma 0,006
MbILwbaK 0,005
Bapuin 0,1
Bepunnun 0,0004
Kagmuin 0,001
Xpom 0,014
PTyTb 0,0002
CeneH 0,09
Cepebpo 0,005
Tannun 0,002

2 [Monb3oBaTento pekoMeHAyeTcs 0bpaTuTbCA K nocriegHen Bepcuu cTaHgapTa
NCO 23500-3, 4ToObI Y6eanTbCs B OTCYTCTBMU M3MEHEHUI B YKa3aHHbIX MaKCMMaribHbIX
KOHLeHTpaumsX.

B npuBeaeHHyto Bbllwe Tabnuuy He BKMOYEHbI HUKAKME OrpaHUYeHUsi B OTHOLLEHUMU
OpraHn4Yecknx coeanHeHun. B HacTosiLee BpeMs CyLecTBYyeT OrpaHNYEHHOE KONMMYECTBO
OOKYMEHTarbHbIX CBUOETENbCTB TOro, YTO MX BO3OEWCTBUE BMUSIET Ha CaMOYyBCTBME
nauueHToB. NpeanonaraeMon OTNPaBHOM TOYKOW AN YCTAHOBMIEHUS TOrO, BbI3bIBAKOT NN
OpraHun4yeckne coeguHeEHUs1 ONacHOCTb, ABNATCA HauMOHanbHble TpeboBaHUA AN Taknx
COegnHEeHN B NMTbEBOW BOJe.

[MockonbKy opraHn4eckue coeanHeHna MoryT BbITb 3(PEKTMBHO yaaneHb! C MOMOLLbIO
CNoeB akTUBUPOBAHHOMO YrMsi UNn punbTpPoB, OTAENEHUe avanui3a LOSMKHO TwaTernbHO
npoaymaTb WX pasmepbl, 4TOObl obecneunTb AOOCTATOYHYH EMKOCTb [Afs yaaneHus
OpraHMYecKnx COeaUHEHUI B cnyyae HeobxoamMmMoCTu.

4.2.3 OpraHuyeckun yrnepos, nectmunabl U Apyrne Xmmumyeckme BeLlecTsa

[MpucyTcTBUE OpPraHMYeCcKUX COEAMHEHUN, TakuMxX Kak nectuuumabl, NOnnuuKknmyeckme
apomMatuyeckMe yrnesogopodbl W ApyrMe  XMMWYEcKMe BellecTBa, Takue Kak
dapmaueBTMyEeCKME npenapaTtbl WM 3HAOKPUHHbIE  paspylwmnTenn y MNauMeHToB,
Haxo4saWMXCs Ha remoguanuse, TpyaHO onpegenutb. [locneactevst BO3OeENCTBUSA,
BEPOSATHO, HOCAT AOSITOCPOYHbBIA XapaKTep, U TEXHUYECKN TPYOHO U JOPOro U3MepAaTb aTu

BelleCcTBa Ha perynﬂpHoﬁ ocHoBe. Kpome Toro, OTCYTCTBYIOT AOKa3aTesibCTBa X LUMPOKOIro
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NPUCYTCTBUSA B BOAE, XOTHA MPU3HAETCs, YTO BO3MOXHbI HenpegHaMmepeHHble copockl. B
CBSA3M C 3TUM B HacTosiLlee BpeMs HEBO3MOXHO onpeaenuTb npegesibl UX NpUcyTCTBUS B
BOAE, NCNONb3yeMOW Npu NPUroTOBMEHUN OManU3npYyIoLLLEro pacTeopa.

HaHounbTpaums n obpaTHbii OCMOC CMOCOOHbI K 3HAYUTENBHOMY OTTOPXKEHUIO
MHOIMX Takux coeauHeHun. [ paHynmMpoBaHHbIN akTUBUpoBaHHbIN yronb (GAC) Takke 0YeHb
acbcbekTBEH nNpuv  yaaneHun OOMbLUMHCTBA Takmx Xumudeckmx BewectB. OpHako,
MOCKOSMbKY rpaHynMpOBaHHbIN aKTUBMPOBAHHBLIW Yronb LUMPOKO UCMNONb3yeTca Ans
yaaneHusa xnopa/xnopamMmuHa, ero cnonb3oBaHne Ang yaaneHus opraHnyeckoro yrrnepoaa,
necTMunaoB M Apyrmx XMMWUYECKMX BellecTB OyaeT 3aBuceTb OT pasmepa YrosibHbIX
UnNbLTPOB  W/MNM  CrnoeB, W NoONMb3oBaTenuM AOMKHblI  ObiTb  nNpegynpexaeHol O
COOTBETCTBYIOLUMX pa3Mepax, MOCKOMbKY OOMbLUMHCTBO BareHTHOCTEW yrnepoda MOXeT
ObITb YXXe 3aHATO M HeJOCTYNHO ANA AanbHenLwen 4eaTeNbHOCTU NOo yAaneHuHo.

4.2.4 Mukpobuonornyeckune sarpasHeHus B Boge Anga guanmsa

Obuwee KONMMYECTBO  XKM3HECMOCOOHbIX  MUKPOOPraHM3MOB U KOHLEHTpauus
9HOOTOKCUHOB B BOAE ANs Ananu3a AOSMKHbl COOTBETCTBOBATL NpeferibHO AOMYyCTUMbIM
YPOBHSIM, YyKasaHHbiM B Tabnuue 3. YpoBHM OenctBus ana obuero Konmyectsa
XN3HECNOCOBHbLIX MUKPOOPraHN3MOB U KOHLEHTpaUMn 3HOOTOKCMHOB TakKe A0STKHbI BbiTb
yCTaHOBMEHbI, OCHOBbIBAsiCb Ha 3HaHMM MWKPOOHOW AMHaMuKM cuctembl. Kak npasuno,
YpOBEHb AENCTBUSA yCTaHaBnuBaeTca Ha ypoBHe 50 % OT MakcumarnbHO A0MyCTUMOro
YypOBHs aAns 6aktepun n saHAOTOKCMHOB. Ecnu B Boge ons ananui3a Habniogaetcsa obuee
KONIMYECTBO XMU3HECNOCOOHBLIX MUKPOOPraHU3MOB WM KOHUEHTpauusi 9HOOTOKCUMHOB Ha
YPOBHE [OENCTBUS WNW Bblle 3TOM0 YPOBHSA, crnefyeT He3amMeasiMTenbHO MPUHSATb
KOpPEKTUpYyoLMe Mepbl ANA CHUXEHUS 3TOro ypoBHSA. M3roToBuTenb MM MNOCTaBLUMK
MOMMHOW CUCTEMbI OYMUCTKM WU pacnpenerneHns Boabl OOMMKEH NPOAEMOHCTPMPOBaTh, YTO
noflHas cucTtemMa OYMCTKWU, XPaHEeHUs W pacnpegeneHus Bodbl crnocobHa oTBevaTb
TpebosaHuam NCO 23500-3 HAa MOMEHT YCTaHOBKM.

[Mocne ycTaHOBKM CUCTEMbI OYUCTKU, XPaHEHNS U pacnpeneneHns Bogbl nonb3osBaTernb
HeceT OTBETCTBEHHOCTb 3a PErynspHbIi KOHTPOSb 3a MWKPOOMONorven cUcTembl M 3a
cobniogeHne TpeboBaHUIM HACTOSALLIErO CTaHgapTa, B TOM Yucne TpeboBaHu, CBSA3aHHbIX C
ypoBHsMU encTeus. B pasgene 8 HacToswero ctaHgapta nogpobHo nanaratTcs MeToabl
MUKpobmonormyeckoro KoHTpons. B npunoxenHun C  cogepxutca  OonosiHUTenbHas
MHopMaUms, KacaroLasca KOHTPOIS.

B cBA3n c npucytctBuem 6Gaktepud M 9HAOTOKCMHOB B BOAE MOTyT Takxke

NPUCYTCTBOBATb OPOXKU U HUTHATbIE FpI/I6bI. Hukaknx KOHKPETHbIX peKOMeH,D,aLl,I/IIZ B
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OTHOLWWEHNUN PYTUHHOIO U3MEPEHUA TaKMUX 3arpA3HALWLKUX BeWeCTB cAeJlaHO He Obino,

paBHO KaK n He Obinn yCTaHOBJ1€HbI YPOBHU OEencTBUS.

Ta6n|/|ua 3 — MakcumansHo aonyctnmMmble YpOBHU o6u.|,ero KONMn4ecTBa >XM3HECMOCODBHbIX

MukpoopraHuamos (TVC) n sHOOTOKCMHOB B BoAe Ang Ananusa?

3arpsisHuTenn MakcrmansHO JoNYyCTUMbIN TuNNYHbIA YpOBEHb
YyPOBEHb aencreus®
TVC <100 KOE/mn 50 KOE/mn
OHOOTOKCUHBI <0,25 E3/mn 0,125 E3/mn

2 [Nonb3oBaTento pekoMeHayeTcsa obpaTutbesa k nocnegHen sepcun NCO 23500-3,
4yTobbl Y6EeauTbCcAa B OTCYTCTBUM WU3MEHEHUW 3HA4yeHun, NpeacTaBrieHHbIX B 3TOW
Tabnuue.

b O6blHO ycTaHaBnMBaeTcA Ha ypoBHe 50 % OT MakcMmanbHO [O0MnyCTUMOro

ypoBHSi. MoryT ObITb YCTAHOBIEHbI U APYrYe 3HAYEHMS.

4.3 TpeboBaHUA K KOHLEHTpaTam

4.3.1 Xumun4yeckne n MMKkpobmnonormyeckme 3arpsi3HeHNs B KOHLEHTpaTe

KoHueHTpaTbl, Mcnonb3yemble Ans NPUroTOBMAEHUA OWann3upyowero pacTteopa,
OOJTKHbI COOTBETCTBOBATbL TPEOOBaAHMAM KayecTBa, yka3aHHbIM B MCO 23500-4.

BukapboHaTHbIM KOHUEHTpAT MOXET BblpalumBaTtb 6aktepun, n cnegyet cobniogatb
OCTOPOXHOCTb, YTOObI OrpaHuMunTb ypoBeHb GakTepui B GUkapObOHATHOM KOHLEHTpaTe.
[dvanunsnpylowmin pactBop Takke MOXeT ObiTb NMPUrOTOBIEH M3 aLEeTaTHOro KOHLUEHTpara,
MCMOMb3yeMOro B KayecTBE YHUMPULMPOBAHHOIO KOHLEHTpaTa, KOTOPbIM MOXET ObiTb
MeTabonuanpoBaH naumeHTom go bukapboHaTta.

4.3.2 Bopa, ncnonb3yemas A4ns NpuroToBneHMs KOHUEHTpaTa

Bopa, ucnonb3yemasa ans NpuUroToBfEHUSI KOHLEHTPATOB B OTAENEHUN Ananuaa,
NMCO 23500-3.

NPUIroTOBMEHHbIA B OTAENeHUW auvanusa, OomkeH obecneumBaTb BO3MOXKHOCTb AnNs

AOIMKHa  cooTBeTCTBOBaTb  TpeboBaHMsM JTlobon  KOHUEHTpaT,

annapata Ans guanusa
TpeboBaHuam NCO 23500-5.

rOTOBUTb OWanuU3vpyloWwnini - pacTBop, COOTBETCTBYHOLLYIO

4.4 TpeboBaHMUA K AMAaNU3MPYOLLEMY PacTBOpPY
4.4.1 O6wme NonoxeHus
TpeboBaHus, cogepxalimecs B HacTosIWeM MyHKTe, MpPUMEHSTCa K obpasuy

AVanu3npyoLLero pacteopa, B3TOMY Kak MOXHO Gnvke K Bxogy B AvanunsaTop.
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NCO 23500-5 onpepensieT Tpu YPOBHA OVanm3npyroLLero pacteopa: CTaHOapTHbIN
ANann3npyroLLnn pacTBop, YNbTPavmCTbi ANanmn3npyoLWnin pacTBOp U NPUTOTOBIEHHbIN B
pexuMme  peanbHOr0O  BpPEMEHM  3aMellalolWmin  pacTBoOp, UCMNONb3yemMbli  Ons
remoguacunbeTpaumm.

CtaHaapTHbIN OManu3npylowmin pacTBOp OOSDKEH paccMaTpmMBaTbCA Kak pacTBOp
MUHUMarbHO NPUEMMNIEMOrO KayecTBa. Y NbTpaunCTbii ANanmn3npyoLmi pacTBop — 3TO Lwar
Bnepes B yny4dweHnn 6MocoBMECTMMOCTU, YMEHbLLUEHUM BOCNANeHnsa 1 npegoTepaLleHnm
OCIOXXHEHWI, CBA3AHHbIX C ANANN30M.

McnbiTaHusa Ha BakTepuanbHbiA POCT U 9HOOTOKCUHbBI HE TPEBYIOTCS, €CNUN XKUAKOCTHBIN
TpakT annapaTta Ang Avanuia OCHaleH COOTBETCTBYHOLIMM (OUNbLTPOM ANs yAEp)KaHUA
GakTepuih U SHAOTOKCMHOB, BanNUMAMPOBAHHBLIM WM3rOTOBUTENIEM U 3JKCNyaTUPyEMbIM W
KOHTPOSIMPYEMbIM B COOTBETCTBUM C MHCTPYKUMSIMU U3FOTOBUTENS, €CMM  TOJSIbKO
N3roToBUTENb HE TPebyeT TakMX UCNbITAHWUIA B UHCTPYKLMM NO NPUMEHEHWNIO.

4.4.2 Mukpobuonornyeckme TpeboBaHWS K CTaHOaApTHOMY Avanuanpyrolemy
pacTBopy

OOLlee KOMMYECTBO  XKM3HECMOCOOHbLIX  MWKPOOPraHM3MOB W KOHLUEHTpauus
9HOOTOKCMHOB B CTaHOAPTHOM AManu3vpyloleM pacTBOpe AOSMKHbl COOTBETCTBOBATb
MaKCcUMarnbHO AOMNYCTUMbIM YPOBHAM, YkasdaHHbIM B ICO 23500-5 n BocnponsBeeHHbIM B
Tabnuue 4. YpoBHM genctBus  Ond  obWeEero  KonMyectBa - XKM3HECMNOCOOBHbIX
MMUKPOOPraHM3MOB N KOHLUEHTpauMm SHAOTOKCMHOB TakKe OOJKHbl yCTaHaBnmMBaTbCA Ha
OCHOBE 3HAHUW O MUKPOOHOW OMHaMuKe cuctembl, Kak ykasaHo B MCO 23500-5. Kak
npaBuno, ypoBEHb AEWCTBMS YycCTaHaBnmBaeTcss Ha ypoBHe 50 % OT MakcumanbHO
AONYyCTUMOrO YPOBHSA ANst OBLLEro KonmyecTtBa >XM3HECMOCOOHbIX MWKPOOPraHM3MOB WU
9HOOTOKCMHOB. Ecnu B gmanuaupylowem pactBope Habnwogaetca obuiee KonmyecTtBO
XN3HECMNOCOOHbIX MWKPOOPraHM3MOB WWN  KOHLUEHTpaumusi SHAOTOKCMHOB Ha YPOBHE
AENCTBUS UMW Bblle, TO ANSA CHWXKEHUS YPOBHS cnefyeT He3aMeanuTenbHO MpUHATb

KOPPEKTUPYHOLLME MEpPbI, Takne Kak Ae3MHdeKUms 1 NOBTOPHOE UCMbITaHUe.
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Tabnuua 4 — MakcMmanbHO AOMYCTMMbIE YPOBHM OOLLEro KOnMyecTBa >XU3HECNOCOOHbIX

MukpoopraHuamoB (TVC) M SHOOTOKCMHOB B CTAHAAPTHOM U YNbTPAYUMCTOM AManv3vpyHOLLEM

pacTtBope?
3arpasHutens | CTaHO4apTHbIV NManu3npyrowmnn pactBop YnNbTpayncTbIn
AnanusnpyroLwmm pacteop
MakcumanbHo YpoBeHb aenctaus® MakcrumanbHO JoNyCTUMBbIN
OONMyCTUMbIN YpOBEHb
YyPOBEHb
TVC <100 KOE/mn 50 KOE/mn <0,1 KOE/mn
OHOOTOKCUH <0,5 EQ/mn 0,25 EQ/mn <0,03 EQ/mn

aYuratenio pekomengyetca obpatutbes k nocnegHen Bepcun MCO 23500-5,
4YTO6ObI YOEeanTbCa B OTCYTCTBMM U3MEHEHMWI B 3TON Tabnuue.
b O6bIYHO YycTaHaBnueaeTca Ha ypoBHe 50 % OT MakcuMarnbHO [OOMyCTUMOro

YPOBHA. MOFyT ObITb YCTaHOBJIIE€HbI U ApYyrne 3Ha4YeHn4.

4.4.3 Mukpobuonornyeckne TpeboBaHUA K ynNbTpadncToMy AManuaupyowemy
pacTBopy

Obuwee KONMMYECTBO  XXU3HECMOCOOHbIX  MMUKPOOPraHM3MOB W KOHLEHTpauus
9HOOTOKCMHOB B YNbTPayucTOM AnanusvpylolweM pacTtBope [OOMKHbl COOTBETCTBOBATb
MakCMMarnbHO AOMNYCTUMbIM YPOBHSAM, Yka3daHHbiM B ICO 23500-5 n BoCcnpon3BeAEHHbIM B
Tabnuue 4. Ecnv 3TK npegenbl NpeBbIWEHbl B YNIbTPA4YNCTOM AManu3npytoLemM pacteope,
cnefyeT MNPUHATE KOPPEKTUPYIOLWME Mepbl Ofs CHWKEHUS YypOBHEW OO MPUEMIIEMOrO
AnanasoHa. lMonb3oBaTenb HeceT OTBETCTBEHHOCTb 3a KOHTPONb 3a 6akrepuonorven
AnanusnpyroLlero pacteopa BCcen CUCTEMbI NOCre YCTaHOBKM.

NcnbiTaHnsa Ha 6akTepuarnbHbIN POCT M 3HAOTOKCUHBLI HE TPEBYIOTCA, €CNU XXNOKOCTHbIN
TpakT annapata gns guanusa OCHalwleH COOTBETCTBYIOLWNM (PUNbTPOM AN yAep>KaHuUs
BGakTepuin U 3HOOTOKCMHOB, BanuMAMPOBAHHBIM M3rOTOBUTENEM W 3KCMyaTUpyeMbiM U
KOHTPOSIMPYEMbIM B COOTBETCTBUM C WHCTPYKUMUSIMU U3FOTOBUTENS, €CIM  TOJSIbKO
N3roToBUTENb HE TPEebyeT TaknX UCNbITAHUN B UHCTPYKLUKN NO NPUMEHEHWNIO.

4.4.4 Mukpobuonorndeckne tpeboBaHnsa K NPUroTOBIEHHOMY B peXume pearnbHOro
BPEMEHW 3amMeLLaroLLemMy pacTBopy

PekomeHgauuu, cogepxawimecs B 9TOM MyHKTE, MPUMEHSAIOTCA K 3amMeLllaroliemMy
pacTBOpy MO Mepe ero NoCTyrnsieHUs B KPOBb MaumeHTa. ATOT pacTBOp AOSMKEH ObiTb

CTEepPUNbHbLIM N anuporeHHsIM B cootBeTcTBUM ¢ MCO 23500-5.
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3amelalwmn pactBop And KOHBEKLUMOHHbIX METOOOB JledeHusl, Takux Kak
remogmMaunbTpaums u remodunbTpaumsa, UnNn ong 3anofIHEHUSI KCTpaKoprnopanbHOro
KOHTYypa nnum 60M0CHOro BBEAEHNSA pacTBopa BO BPEMSI JIEYEHUS, MOXET ObITb NMOMy4YeEH B
pexume peanbHOro BpPEMEHWM B npouecce ynbTpadunbTpaumm C  MNOMOLLbIO
SHOOTOKCUHOBBLIX (punbTpoB. [Mpouecc B pexume pearnbHOro BPeMEHW OOKEeH ObiTb
BanNnuMAMpOBaH W3roToBUTENEM AN NOMyYeHUa 3amellarollero pacrteBopa, KOTopbIN
ABMSAETCA CTEPUIBbHBIM U anuUpPOreHHbIM.

Monb3oBaTenb [OOMKEH crnefoBaTb WMHCTPYKUMAM M3roTOBUMTENA MO yCTaHOBKE,
MCNONb30BaHMIO, OOCNYXXMBAHUIO U COOTBETCTBMIO BannaupoBaHHOW cUCTeMbl. PyHKUMA
BanNMOMPOBAHHOM CUCTEMblI [JOMMKHa ObiTb BepuduuMpoBaHa B COOTBETCTBUU C
WHCTPYKUMAMM M3rOTOBUTENSA BO BPEMS YCTAHOBKM U NMOATBEPXAEHA NONb3oBaTENEM Npu
perynsipHoM KoHTporie. KOHTponb A0MKEH BKNOYaTb NOATBEPXKAEHME TOro, YTO BoAa ANs
ananusa n KOHUeHTpaTbl, UCrnonb3yemMble BannaupoBaHHOM CUCTEMOWN ANSA NPUroTOBIEHMS
3amellarolero pacteopa, npogoskatoT cooTBeTcTBoBaTh TpeboBaHuam NCO 23500-4 n
NCO 23500-3.

4.5 XpaHeHue 3anuceun

3anncu 06 ycTaHoBke, HabrnoaeHUW, oBCnyXuBaHUM U Ae3NHGEKUUM CUCTEM
BOAOMOArOTOBKN M MOArOTOBKM AMANn3npyoLWLnX pacTBOPOB, MEANLIMHCKOM HabnogeHumn n
obyyeHun nepcoHana AoSMKHbl BECTUCb B COOTBETCTBUM C HAaLMOHamNbHbIMKU nNpasunamu. B
OTCYTCTBME HaUMOHAmNbHbLIX HOPMATUBHbLIX aKTOB PEKOMEHAYETCHA XpaHUTb 3TK 3anucu B

Te4YeHne Toro e nepmnoaa, 4T1o " KnnHn4eckmne 3armncu.

5 KpuTnueckue acnekTbl MPOEKTUPOBAHUA CUCTEMDbI

5.1 O6wue nonoxeHus

[MpurotoBneHne aOmnanusanpylowero pacTeBopa, HadnHasi ¢ nogayv MyHuUmMnanbHOWM
BOObI M MNOMyYEHUA  KOHLUEHTPATOB W  3akaHymBasi cbpocoMm  oOTpaboTaHHOro
ANanu3npyroLero pacteopa B APEeHaXHY CUCTEMY, BKOYaeT B cebd MHOroYMCrieHHble
KOMMOHEHTLI, KOTOpPblE BMECTe 06pa3sytoT cucteMy o6paboTkm gMann3npyroLero pacTeopa.

TexHnYeckne xapakTepucTUKN KOMNOHEHTA BOLOMOLIOTOBKN 3TOWM CUCTEMBbI OOSIKHbI
OCHOBbIBaTbCS Ha Kputepusax, npmeeaeHHbix B MCO 23500-2, ¢ ocobbiM y4eTOM acneKkToB,
CBA3aHHbLIX C Ka4yeCTBOM BOAbl ANs Auanusa, Ae3uvHdgekunen un obecnyxmBaHvem. B

AOMNOSIHEHME K  obwum XapakKTepnuctmkamMm KOHCTPYKUMA CUCTEeMbl [OOJDKHa TakKke
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COOTBETCTBOBATb MECTHbIM BOAHbIM W CTpouTenbHbIM Hopmam. ObpaboTka BoAbl ANd
ananusa aBnaeTcs 3HeproeMKMM 1 pecypcoeMKMM MnpoLeccoM, U Npu NpoekTUpoBaHUU
CUCTEMbI crieqyeT Takke yaenaTb Haanexailee BHMMaHue obecneveHuo onTMManbHOro
MCNONb30BaHUSA PecypcoB, HanpuMep BoAbl U SHEPTUU.

KoHueHTpaTtbl, wucnonb3yemble ¢ obpaboTaHHOM BOAOM AN NPUrOTOBMEHUS
ANanuanpyroero pacteopa, MOryT ObiTb MOflyd4eHbl OT MOCTaBLUMKA B TFOTOBOM K
MCMNONb30BaHWIO BUAE UMW NPUrOTOBMEHbI B OTAENEHUN Ananu3a u3 BoAbl Ang ananusa u
pactacoBaHHbIX cornen. TexHn4yeckne xapakTepucTukU KOMMNOHEHTa CUCTEMbI NOLTOTOBKN
N pacnpegeneHnsa KoHueHTpaTa AOSMKHbI OCHOBLIBATLCS HA KpUTEpUSAX, NpUBEAEHHbIX B
NCO 23500-4.

OTpaboTaHHbIN UM UCMOMBb30BaHHbLIA Ananuanpylowmun pacteop cbpacbiBaeTcs B
obLLecTBEHHYO KaHanusaumio 6e3 oumcTkn. [e3nHpuuupyowme pactBopbl Takke MOryT
ObITb YTUNN3NPOBaHbI aHanorMyHeiM obpasom. Pucku ana 300poBbs HaceneHus U
oKpyxatowen cpefbl OT Takmx COPOCOB He3HauYUTeNbHbl, OOHAKO Takme cHpocbl MOryT

NOBJIUATb Ha SQ)Q)GKTVIBHOCTI: MeCTHbIX CUCTEM aH33pO6HOFO C6pa)KMBaHMFI.

5.2 TexHM4yeckue acnekTbl

B cootBetctBUM C TpeboBaHusmu, npueedeHHbiMn B MCO 23500-2, KOHCTpyKUUSA
cucTeMbl JormkHa ObITb cneynansHo paspaboTaHa.

PaccmoTpum cnegyrowine MOMEHTbI:

a) npwu Bblbope cucTeMbl BOAONOATOTOBKM CredyeT yuuTbiBaTb crnegyrolme acnekThbl,
Kacarowmecs nogadv nuTaTenbHOW Boabl:

1) NOSHBLIN XMMUYECKUI aHanNu3 NuTaTensHON Boabl N nHaekca nnotHoctn una (SDI);

2) Mukpobuonornyeckass Harpyska, KoTopasa MoOXeT notpebosaTb BBeAEHUS
AOMOSTHUTENBHON CTaaun XNopUpPOBaHUS;

3) ckopocTb NOTOKa, AaBreHue 1 Temnepartypa;

4) metogbl 06paboTku, UCnorib3yemMble NOCTaBLLMKOM NUTaTeNbHOM BOAbI (Hanpumep,
pobaeneHne xnopamuHa, @Topuaa, cynbdaTta anoMUHUA UNK  OPYrUuX XMMWYECKUX
BewecTB). [TockonbKky MeToabl 06paboTKM MOryT MEHATLCH, pEKOMEeHAyeTCs NoAaepXmBaTb

NOCTOAHHYIO CBA3b C NOCTaBLLMKOM nuTaTenbHOW BOAbI;

Mpnmevyanme 1 — MWcxogHad Boga CuMTaeTCcs NUTbEBOM BOAOW, OTBEYalOLLEN

HauWoHarnbHbIM TpeboBaHNAM K MMTLEBON BOAE.
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Ecnm nopaya BOgbl B CUCTEMY  BOOOMNOATOTOBKM — OCYLLECTBASIETCS  He
HenocpeacTBEHHO M3 TFOPOACKOW pacrnpeenurenibHOM ceTu, a 4vepes3 CyLleCTBYHLMN
BOMbHMYHBIN BOAOMNPOBOA, TO CreayeT yunuThiBaTb NOTEHUMASIbHBIE PUCKU, KOTOPbIE MOTYT
BO3HWKHYTb B pe3yrbTaTte BBEAEHUS XMMUKATOB B BONMbHUYHbBIN BOOONPOBOA NHXEHEPHbLIM
nepcoHanoMm 6onbHUUbl. [ns npegoTBpalleHusl BO3HMKHOBEHUSI HebnaronpusiTHbIX
NnocneacTBMIA, BO3HUKAOLWMX B pe3ynbTaTte Takux AeNCTBUN, BBeaeHne nnn gobasneHue
XUMUYECKNX BellecTB B BONbHUYHOE BOAOCHAGXEHME AO0SMKHO OCYLLECTBIATLCA TOSbKO
nocrne npegsapuTenbHON KOHCYNbTaLmm ¢ Hedpornornyeckumm cnyxxbamu. Cnegyet Takke
OTMETUTb, YTO B Cliydyae BBEAEHUS TakKUX XUMUYECKMX BELLECTB MOXET BO3HUKHYTb
HeobXxo4MMOCTb B LOMNOSTHUTENIbHOM KOHTPOSe A0 TOro, kak Boga OyaeT ncnonb3oBaTbCs
ANs NpoBefeHNs ananmaa.

b) emkocTb 06paboTaHHON BOAbI BO BpEMS A€3UHAEKLMMN:

€eCnun Ansi CUCTEeMbI 3annaHnpoBaHa TennoBas Ae3nHdekuus, To pacnpeaennTenbHbIn
KOHTYP Ae3nHMumMpyeTca BMECTe CO 3BEHbSAMW OT pacnpenenurenbHOro KoOHTypa [o
annaparta ansa guanmsa. lNotpebHocTb B BOAE BO BpeMS Takon A€3VHMEKUNN Bbille, YEM
TpebyeTca annapaTtam Ans guanunaa Bo Bpemsi paboTsbl;

C) eMKoCTb 0bpaboTaHHOM BOAbl B 3UMHNE MECALbI:

OObl4HO MOLLHOCTb CUCTEM OOpaTHOrO OCMOCa paccyMTaHa Ha onpeaeneHHyo
TemnepaTtypy nocrtynawouwen Boabl. CnegyeTt otaaBaTtb cebe OT4ET B TOM, YTO Takue
TemnepaTtypbl HE MOryT ObITb AOCTUIHYTbI B 3UMHUE MECSLbl, YTO NPUBOOUT K CHUKEHWUIO
a(hpeKkTMBHOCTU cucTembl. [1ns yaosneTBopeHus Tpebyemon noTpebHOCTM B BOAE MOXET
BO3HMKHYTb HeOOXOOMMOCTb NpeaBapuUTENbHOrO HarpeBa nUTaTenbHOM BOObl UMK
YCTAHOBKWN CUCTEMbI C MOBbILUEHHON NPON3BOANTENBHOCTBIO AN KOMMEHCALMUN CHUXKEHWS
3(hheKkTMBHOCTN 0OpaTHOro 0OCMoca B 3MMHMNE MECSALbI;

d) gesvHeKkunsa cucTemsl:

AEe3nHGEKUMS — eQUHCTBEHHbIN 3(PMEKTUBHBLIN METO YMEHbLUEHUSI N MHaAKTUBaLUN
MUKPOCOIopbI: B MEPBY0 o4yepelb BaXKHa YactoTa Ae3vHdekunn. [le3anHdekuma OormkHa
NPOBOAUTLCS PErynsapHO, YTobbl OrpaHNYnTb Bronormyeckoe 3arpsi3HEHME B XXUOKOCTHbIX
nyTax cuctembl. Bo-BTOpbIX, BCE MOBEPXHOCTM B KOHTYpPE AOSMKHbI OblTb BKITHOYEHbLI B
npoueaypy Ae3vHpekunn. JTo BKIOYaeT B cebs membpaHbl obpaTHOro ocmoca (0Co6eHHO
YUCTYIO CTOPOHY), pacnpegenutenbHble TpybonpoBoAbl, BXOAHbLIE NIMHUK K annapaTam Ans
Ananunsa (pacnonoXeHHble nepen KOHTYpOM Ae3nHdeKumn annapaTta gns guvanusa) wm
annapatbl And guanmsa (KOTopble MMEKT CBOM COOCTBEHHLIM KOHTYP AE3UHAEKLUN U

nporpamMmy). B-TpeTbux, Oe3vMHEKUMOHHas npoueaypa, MNpUMeHsiemass C 3afaHHON
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4aCTOTOM W C BKITHOYEHWEM BCEX KPUTUYECKUX 30H, OOIMKHa ObiTb crnocobHa cBecTw K
MUHUMYMY nocneacTesunsa GuoobpactaHus.

YnbTpacmoneToBble flamnbl  MOryT OblTb  MCMOMNb30BaHbl ANA  MHAKTMBaLUK
NNAHKTOHHbIX KNETOK, HO HE UMEIT HUKaKOW LLEeHHOCTM NPOTMB nMtobon BuonneHkun, kotopas
obpasoBanacb B cucteme.

opsivaa Boga MoxeT ObITb UCNONb30BaHa AN KOHTPOSA pa3MHOXeHUs Gaktepui B
cUCcTeMax XpaHeHWs W pacnpegeneHus Boabl ANs Avanu3a. Bpemsi BblOepXXKU LOMKHO
COOTBETCTBOBATb MHCTPYKUMAM n3rotoBuTens. BogoHarpeBaTenb cucteMbl ge3nHdeKLnn
ropsyen BoAdbl AOMmKeH ObITb crnocobeH nopasaTb ropsdyto BoAy Npu Temnepatype u
BPEMEHN BO3OENCTBUSA, YKa3aHHbIX U3roToButenem, B nboe Mecto B CUCTEME XpaHEHUS
N pacnpegenexusa Bogpl Ana guanmsa. Cneayet cobnogaTte MHCTPYKUMM M3rOTOBUTENS MO
MCNONb30BaHMIO CUCTEM Ae3MHAEKLNN ropaYen Boabl.

Ecnm  HeobxooumMo uvcnonb3oBaTb XMMUYECKYHD Ae3vHdekuuo, To nepuos,
npeaLwecTByOWMIA crnegylowen npouenype avanusa, SOrmkKeH OblTb AOCTaTOYHbIM Af1S
TOro, 4To6bl MONTHOCTLIO CMbITb XMMUKaTbl N3 CUCTEMBI.

Ecnn ecTb BO3MOXHOCTb Ae3nHpUUMpOBaThL annapaTbl Ang anannsa OgHOBPEMEHHO
C pacnpegenutenbHbIM KOHTYPOM, TO 3TO AOSIKHO ObITb BbIMOSHEHO, MOCKOSbKY 3TO CaMbli
yAoOGHbIN 1 NpoCTOn cnocoo.

e) obecneveHne Hagnexallero KOHTPONsA 3a TEXHONOIrMYECKMMN NPoLIeCCaMMu;

f) obcnyxuBaHve n cogepxxaHue.

Ecnu Bcs cuctema obpaboTku XMAOKOCTM HE norlydyeHa OT OOHOro MoCTaBLUMKa, TO
nonb3oBaTeflb HEeCeT OTBETCTBEHHOCTb 3a obecneyeHne COBMECTUMOCTU OTAESbHbIX
yacTten cuctembl. Hanpmumep, BaxHO, YTOObI CeKLma NpeaBapuUTEeNbHON OYMCTKM CUCTEMbI
BOOOMNOArOTOBKM Oblna CrnpoekTupoBaHa Takum obpasom, 4Tobbl obecnednTb OCHOBHOE
yCcTponcTBO (0ObIMHO OOpaTHbI  OCMOC) nNUTaTenbHOW BOLOW, COOTBETCTBYHOLLEN
TexHuyeckum TpeboBaHMAM A58 3TOro YCTPOMCTBA, T. €. AaBNEHW0, TemnepaType, pacxogy
M KayecTBy (Hanpumep, ydaneHue XMMWUYECKMX BEeLLecTB, KOTOpble He MOoryT ObiTb
9hekTMBHO yganeHbl OCHOBHLIM YCTPOMCTBOM OYMCTKM UMM KOTOPbIE MOryT NOBPeanTb

ero).

MpumeyaHue — ECTb BEpPOATHOCTb TOrO, YTO CyLLECTBYIOT 065i3aTerNbHbIE MECTHbIe

npaBuna BOLOCHabXeHnsa n cTpouTenbCTBa ANd NPOEKTUpoBaHNA CUCTEM.
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5.3 Mukpobuonornyeckme acnekTbl

Heobxogumoe  mukpobuonormdyeckoe  KayectBO BOAbl AN guanmMsa M
ANanusnpyroLero pactesopa AOCTUraeTcs 3a CYET yaeneHns LOSMKHOMo BHUMaHUS BCEMY
Kackagy NOAroToBKM BOAbI M ANanM3npyroLero pacteopa, BKnovas LieHTpanbHble CUCTEMbI
KOHLUeHTpaToB. 1o 3TOM NpuyMHe cucTema oSmkHa BbITb CNPoOeKTUpoBaHa Takum obpasom,
4TO06bl MaKCMManbHO YMEHbLUNTb NOTEHUMANbHbIE NCTOYHUKKN 3arpsid3HeHNa n obecnevntb
ahekTnBHOE HabMAEHNE U AE3NHDEKLMIO KPUTUYECKNX YaCTEN.

Korga aTto npumeHnmo, obopyaoBaHMe OOMMKHO 3KCMyaTUpOBaTbCA Ha perynspHoun
OCHOBE, YTOObl YMEHbLUNTbL 3aCTOWN.

PacnpegenutensHas cuctema gosmkHa 6bITb CIPOEKTUpoBaHa Takum 0b6pasom, 4ToObl
nogaepXuBaTb KayecTBO BOAbl ANS AManui3a Wnn  OManuaupyrowlero pacteopa W,
cnefoBaTenibHO, COOTBETCTBOBATbL CrEAYOLLMM KPUTEPUSIM:

- pacnpegenurenbHbld  KOHTYP AOMKeH OblTb MUHMMArNbHOW ANWHbLI, a Takke
pekomeHayeTcs nsberatb MHOrOYUCNEHHbLIX OTBETBEHUA U TYNUKOB;

- Martepuanbl JOMMKHbl OblTb COBMECTMMbI C Pa3fMYHbIMW YCIIOBUSIMW SKCMyaTauum
(Hanpumep, nogava, Ae3nHGEKUMS, OUNCTKA);

- He JOMKHO 6bITb BbIBpPOCA XMMMYECKUX BeELLeCTB U NnuTaTeslbHbIX BeLecTB AN
MMUKPOOPraHn3moB;

- MOBbILLEHME TemMnepaTypbl UMW BO3OENCTBME COJSIHEYHOrO CBETa AOSKHbl ObiTb
CBEAEHbI K MUHUMYMY.

CooTBeTcTBYIOLWME NOPTHI ANA oT6opa Npob AOMKHbI ObITb OCTYNHbLI B HaYane un B

KOHLIe pacnpenenuTenbHOro KoHTypa.

5.4 3konornyeckoe Bo3geucTBue

OKONorMyecknn acnekt remoguanumsa umeeTt OonblIOe 3HAYeHWEe C TOYKU 3peHus
MCNoNb3yeMblX pPecypcoB (Hampumep, Boda W anekTpuyectso). [lpyM nnaHMpoBaHUK
BOOOMNOArOTOBKM CreayeT yunTbiBaTb MMHUMM3ALNIO KONMYECTBA BOAbI, OTOpaKkoBbLIBAEMOM
cucTeMon obpaTHOro ocMoca, Hanpumep NyTeM UCNosib30BaHUSA ABYXNPOXOAHON CUCTEMBI
RO, B koTOpOW 0TOpakoBaHHasn BoA4a NpoxoauT yepes BTopyto cucteMmy RO gns ynyyweHns
pekynepaumm W/vnn UCNonb3oBaHUA OTOpakoBaHHOW BOAbl ANs NPUMEHEHUN, He
TpeOyoLwmx NMTLEBOW BOAbLI, HANpUMep Ans NPOMbIBKM TyaneToB.

JleyeHne OGOMbHLIX MOXET NPOXOAMUTb B CTauMOHape, KIMWMHUKE WM B OOMAaLLHUX
ycnosusix. Korga nauneHT nony4yaeT feyeHme Ha oMy, OOMKHO ObiTb OKa3aHO BHUMaHue

TOMY, 4YTO C6pOC OonbLNX 00 BEMOB XNOKOCTU, CBA3AHHOW C AManuU3HbIM NeYyeHnem, B BUae
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MCMONb30BaHHOIO  AManu3vpyloLwero pacteopa WM  Ae3MHUUMPYIOLNX  CPEeACTB,
CBSI3aHHbIX C noadepXaHWeM BOAOMOArOTOBKM, MOXET MOBNUSATb Ha 3¢ deKTUBHOCTb
AoMallHel aHaspobHo cuctembl. Kpome Toro, MOryT cywecTBoBaTb MeECTHblE
HOpPMaTMBHbIE aKTbl, OrpaHNYMBaloLLME Takme cOpoChl B 0OLLECTBEHHbIE KaHANM3aUNOHHbIE

CUCTEMBDbI.

6 Banupauus npon3isBoauUTesNibHOCTU CUCTEMbI

6.1 O6wwme nonoxeHus

Mpouecc Banvaaumm gomkeH obecnevmTb 4OKYMEHTanbHoe NOATBEPXKAEHME TOrO, YTO
cucTeMa nocrefoBaTenbHO NPON3BOAUT BOAY AN AManu3a 1 AManv3npyrolime pacTeopbl,
cooTBeTCcTBYlOWME TpeboBaHuaM kadectBa CO 23500-3 nnn NCO 23500-5.

Mpouecc BanuaaumMm COCTOUT U3 CrieQyoLmMxX 3Tanos:

- BO3MOXeHMEe 3KCnnyaTaumMoHHON OTBETCTBEHHOCTMU;

- BO3JI0XEHME KITMHUYECKOWM OTBETCTBEHHOCTH;

- BO3JI0XEHME OPUONYECKON OTBETCTBEHHOCTMU;

- NNaH Banuaauuu;

- YCTaHOBOYHasA U onepaumnoHHasi KBanudukaums;

- 3KcnnyaTauMoHHasi KBanudukaums;

- MOBTOpHasA Banugauus no pesynbtatam pyTUHHOINO KOHTPONS.

B npunoxennn E copepxutca gononHuMTenbHas uMHGoOpMauusi O npouecce
Banugauuu.

Mpumep npouecca BanuaaumMm cxeMmaTUYecku npeacTaBnieH Ha pucyHke 1.
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HasHauyeHne OTBETCTBEHHLIX MUl

!

-------------------------------------------------- > MnaH mMeponpuATHiA
Q [paBunNbLHO ycTaHoBNEHa?
+ KoHcTpyKyua ¥ I
+ TpeboBaHua 1 napameTphbl 0Q |—» Mpeaenbl ycTaHoBNEHbI U NPaBUNBHOCTL
+ OOyyeHue u JOKyMEeHTauuA paboThl NpoBepeHa
* YnpaBneHue puckamu ¢ ]
PQ |—» CrabunsHan

I'IDOI/I3BO£[I/1Te|'IbH0CTb/HEIlﬂe)KHOCTb npoBepeHbI

v
lMoaTBepaeHne COOTBETCTBUA

l [NoaTBepxaeHue unu

CHop aaHHbIX U aHanu3 ‘:‘J> MoauduKaLmua metoaa

TpeHaoB KOHTPONA (PETPOCNEKTUBHASR

PYTUHHBIA KOHTPOMb

A4

B0O3MOXHbIE U3MEHEHUA
cUCTEMBI

MaeHTudukaumua 3aTpoHyThIX
KOMMOHEHTOB U OLleHKa PUCKOB

Banuaauus)

|

IQ — ycTaHOBOYHas kBanugukaumns; OQ — onepaumnoHHas ksanupukaums; PQ —

3KCcnnyaTaunMoHHadA KBaJ'II/I(bI/IKaLI,I/IFI

PlllcyHOK 1- an/IMep npouecca sanngaunm cCUCTemMbl NOAroToBKU M pacnpeneneHnd

pacTBopa

6.2 MNMnaH Bannaauuu
MnaH Banuaumm JOMMKeH ObITb YETKMM U KpaTKMM [OKYMEHTOM, OXBaTblBalOLLUM

crnepywoulee:

onuncaHne COOTBETCTBYHOLLMX CUCTEM, 060PYAOBaHNS UMK NPOLIECCOB;

TeKyllee COCTOAHNE 3TUX CUCTEM, o6opyuoaaH|/|$| nInn NpoLeccos;

npouenypbl BHECEHUA N3MEHEHNN B CUCTEMDI, o6opyuosaH|/|e nnn npouecchl;

nraHMpoBaHWe 1 COCTaBreHMe pacnucaHusl, Bknoyas gobaBrneHne HOBbIX CUCTEM,
AeATenbHOCTb, 0OYCNOBMNEHHYIO U3MEHEHUSIMU, U Nepuoanyeckuin ob3op.
MnaH Banugauum OOMKEH OblTb  YTBEPXOEH NULOM, HecywuMm  obulyo

OTBETCTBEHHOCTb 3a Anann3npyrowimne pacTtsopbl B oTAENEeHUN Anannmsa.



FOCT P UCO 23500-1—2021

6.3 YcTtaHOBO4YHasA n onepauuoHHasa KBanudpukaumsa

YcTtaHoBoYHas kBanudumkauma onpegensier m  obecneumBaeT [OOKyMeHTarnbHOE
noagTBepXAeHne TOro, YTO cCUCTeMa YCTaHOBfieHa B COOTBETCTBUWU C YTBEPXOEHHbIMU
nnaHamn n TexHudeckummn TpeboBaHMAMUM U cheundurkaumamm msrotosutend. NonHas
CUCTEMHas OOKyMeHTauus OoSbkHa ObiTb AOCTyNHa MO 3aBeplueHuMu 3TOW npoueaypbl,
BKIOYas CUCTEMHbIE BIIOK-CXEMbl M KOMMNOHOBKY, >KypHanbl perucTpaumm u pykoBoACTBa
oneparopa. YcCTaHOBKa [O0SDKHA BbIMNOMHATLCA KBANMAPUUMPOBAHHBIM MepcoHanioMm B
COOTBETCTBUU C JOKYMEHTASIbHO NOATBEPXAEHHBIMU pEKOMEeHAAUNAMM N3roTOBUTESS.

YcTaHoBOYHas KBanudukauus JOIKHA COMNpPOBOXOAaTbCA onepauMoHHOMN
KBanudukaumnen, Kotopas NpoBepsieT NpaBUbHOCTb PaboTbl CUCTEMBI, BKIOYASA AMana3oH
paboTbl, NPOBEPKY YCTaBKM U OMOKUPOBKU, a Takke (PyHKUMOHaNbHOE TecTMpoBaHue, U
KoTopasa  cpaBHMBaeT  MPOU3BOAUTESIbHOCTL  CUCTEMbI  C  (PYHKUMOHANbHbIMU
Xapaktepuctmkamum cuctembl. 1o 3aBeplueHUMM 3TOro 3Tana [ormkHa ObiTb [OCTynHa
crneayowasn nHhopmaums:

- NPOTOKOSbI UCMbITAHWMN;

- 3anncb O HaCTponkax;

- rpadmk Kanmbposku;

- npoueaypa otbopa npob;

- nnaHbl 06CcnyXmuBaHusa (Hanpumep, Ae3nH@eKuuns, 3ameHa (PUNbLTPOB) U KOHTPOSIS
(Hanpumep, aNeKTPONPOBOAHOCTb, MUKPOBMONOrMYECKUI aHanuna);

- 3anucb oby4veHus onepatopa(oB).

6.4 dkcnnyaTauMoHHas KBanudpukaums

JKcnnyaTauMoHHas Kesanudukaums OofmKHa OEeMOHCTpUpoBaTh COrfacoBaHHOCTbL U
HaEXHOCTb CUCTEMbl B MECTHbIX 3KChfyaTauuoHHbIX ycroBuax. Ha atom aTtane
Heobxoaumo cobpaTb MHopMaunto O NOBELEHUM CUCTEMbI M NpOaHanM3npoBaTb UNu
onpefenuTb ypoBHW AenctBui. [10 3aBeplueHuM SKCnryaTaunmoHHOW KBanudukaumm
OOIMKHa BbITb AOCTYMNHA crneyowasa nHpopmMaums:

- NPOTOKOSIbl UCMNbITAHUN;

- XMMW4YECKME U MUKPOBUNONornyeckne aHanmsbl;

- KIo4yeBble nokasarenu 3 PEKTUBHOCTH [Hanpumep, 3 PEKTUBHOCTb
npenBaputensHon 06paboTku, CKOPOCTb pekynepaumm/otbpakoBkM obpaTHOro ocmoca
(RO)];

- (HavanbHbIN) aHanNu3 TpeHaa.
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[na BHOBb YCTAHOBMEHHbIX CUCTEM MU0, Hecyulee OBy KIUHUYECKYHO
OTBETCTBEHHOCTb 3a Ananu3 (BO3MOXHO, NpU NoaAep>KKe TEXHNUYECKUX IKCMEPTOB), MOXET
paspeLLnTb NCNOoNb30BaHWe AManu3vpytoLero pacteopa Angd nevyeHrs naunueHToB nocne
NONy4YeHUs XMMUYECKUX U MUKPOBUONOIrMYECKMX aHaNM30B, KOTOpble NOKa3biBaloT MOfHOe
cooTBeTCTBME TPEOOBAHMAM K Ka4ecTBY NyHKTa 4, cneundunkaumsm narotoBUTenNs 1 NoobIM
NPUMEHUMbIM HOPMAaTUBHbBIM TPeBOBaHMAM.

B HekoTopbIX criydadax cxeMmaTU4YeCKMn Noaxon, NokasaHHbIN Ha pUCyHKe 1, He MOXeT
ObITb NPUMEHEH, N napannenbHas Banugauna MoxeT ObiTb LienecoobpasHon, Hanpumep,
nocrne KanuTanbHOro peMoOHTa yXe CyllecTByllwen cuctembl. Jlnuo, Hecyuee obuiyto
KNMWHWUYECKY0O OTBETCTBEHHOCTb 3a Auanu3 (Npu noagepxke TeXHUYECKUX IKCnepToB),
MOXET paspeLLnTb UCMONb30BaHNE ANanu3npyroLero pacteopa Ans fneYyeHnsa naumeHTos

Npwn yCrioBMn NpoBeAEeHNs N perncTpauum CoOoTBETCTBYHOLLEN OLIEHKM pUCKa.

6.5 MnaHoOBbLIN KOHTPOJSIbL U NOBTOPHas Banuaauus

B 9TOM nNyHKTE OMUCbIBaAOTCA KOHTPOSIbHbIE MEPONPUATUSA, KOTOpPble OOSDKHbI
NpOBOAMUTLCA B paMKax MpoLecca KOHTponis kadectBa M obecnedeHuss kayectsa. B
npunoxeHun C cogepxutca AoNoSIHUTENbHass MHAOPMaUusa O PyKOBOAALWMX NPUHLMNAX
KOHTpOSis 3a obopyaoBaHnemM Ans BOAOMNOLIOTOBKKU, pacnpeaenurenbHbiMU cuctemamn m
ANanu3npyroLwmnmM pactBopoM. PykoBoasLume ykasaHusi MO napaMmeTpam, KOTopble AOSMKHbI
noanexaTb perynsapHomy KOHTposnto, npuseaeHsl B Tabnuue C.1.

[MnaHoBbIN KOHTPOSb OOMMKEH HAYMHATBLCA Nocne aKchnyaTauMoOHHON KBanudukauum
(cm. 6.4) onga obecneyeHnsa NOCTOAHHOIO COOTBETCTBUSA TpeboBaHNAM K Ka4eCcTBy BOAbI AN
Ananunsa u gnanuanpyrowero pacteopa, U3noXeHHbIM B NyHKTe 4. AHann3 TpeHAoB AaHHbIX
HabnogeHna OOMKEeH WUCNONb30BaTbCA AM1S NOSNyYEeHUs paclUMpeHHOW WHopmauun o
NpoOn3BOOUTENBHOCTU CUCTEMbI, 4YTO MO3BOMSET MNPUMEHSTb MNPEBEHTUBHLIA, a He
peakTUBHbIN NOAX04 K 0B6CNyXMBaHNIO CUCTEMBI.

KoHTpOnb ocyLLecTBNAETCHA C MOMOLLBI0 U3MEPEHUN B peXMME pearnbHOro BpeMeHu n
othnanH namepeHnin. KoHTposb B pexume pearibHOro BpeEMEHU 3a COOTBETCTBYHOLLMMU
napamMmeTpamu (TakMMun Kak NpoBOAMMOCTb) obecrneynBaeT HeMeaSIEHHYIO NAeHTUdUKaLmMIo
OTKMOHEHNA OT HOPMaribHbIX YCIIOBUK 3KCMyaTaunum U MOXET BbIBUTb MNOTEHUMAmNbHbIE
nNpobrembl Ha NX paHHUX CTaausIX, a Takke MOXET YCTaHOBUTb HEOOXOANMOCTb KOHKPETHbLIX
AONOMNHUTENBHbIX OthnanH namepeHnin. OCHOBaHHbI UCKITIOYUTENBHO Ha BpeMeHu onaimH
pexum otbopa Npob nmeeT HeOTbEMIMEMbIE OrPaHNYEHUS AN KOHTPONSA 3a HENPEPbIBHbLIM

npon3BoACTBEHHbLIM NMPOLIECCOM, NMOCKOJIbKY OTKITOHEHUA MOTYT BO3HUKATb MEXAyYy OT60pOM
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obpasuyoB. OTbop npod XuokocTn ANd MUKPOOMONOrMyeckoro muccnenoBaHust cregyet
NpoBOAUTL A0 Ae3VH(eKUnn Unn He paHee 4YeM Ydepes 24 4 nocrne gesvHdekumn (BO
nsbexxaHne noXHooTpuuaTenbHbIX pe3ynbtatoB). Ecnu gesunHdekums npoBoguTca Ha
cnefywowmnn AeHb Unn Yvaile, obpasubl AOMKHbI ObiTb B3ATbl A0 U KaK MOXHO 6nuxe K
npouenype aesnHgekunn.

O6pasubl 4ns N1IaHOBOrO MUKPOBMONOrMYeCKOro KOHTPOSA AOSMKHbI ObITb NOMNy4YeHbl B
MaKCcuMarbHO KOPOTKME CPOKM A0 3anfiaHMPOBaHHOM Ae3NHAEKLNN.

lMoBTOpHasa Banuaaumsa AosmkHa ObiTb BbINOMHEHA crefyowmm obpasom:

- BHECEHME N3MEHEHUI B NraHbl 06CNY>XMBaAHUSA U KOHTPONS;

- MoAamndukaums CUCTeMbI;

- U3MeHeHue TpeboBaHUM K Ka4eCTBY AnanusnpyroLero pactsopa.

[axe B oTCcyTCTBME MOAMMUKAUUM CUCTEMbI MO-NMpexXHemy TpebyeTcs perynspHas
NOBTOpHasa Banugauusi. Ata NOBTOpPHasi Banuaaumsa COCTOUT U3 PETPOCMNEKTUBHON OLEHKM
PYTUMHHbIX pe3ynbTaToB npeablaywero roga (HUKakmx OOMOMNHUTENbHbIX UCMbITAaHUKA AN
npouecca NOBTOPHOM Banuaauun He TpebyeTtcs). Llenb coctouT B TOM, 4TOOBI JOKa3aTb
COOTBETCTBME MNriaHa OOCMYXMBAHUA U KOHTPOSII B MECTHbIX YCINOBUAX 3JKCMyaTauuu.
lMoBTOpHasa Banugaumsi AOSMKHA BKINKOYaTb OTYET, NPeACTaBEHHbIN U 0400PEHHbIV NNLOM,

HeCyLwnm 06u.|,yro KIMMHN4YECKYHO OTBETCTBEHHOCTb 3a Aunarins.

7 MeHeaXMeHT KayecTBa

7.1 O6wme nonoxeHus

Mpoueaypbl KOHTPONS KayecTBa U obecneyeHns kayecTBa LOMKHbI ObITb YCTAHOBMEHDI
ans obecnevyeHns MOCTOSIHHOrO COOTBETCTBUS MOSMMTMKE M Mpouedypam, Kacarlwmmcs
KayecTBa pacTBOPOB. OTOT MYHKT onpefensieT HeKoTopble U3 HaA30PHbIX MEPONPUNATUN,
KOTOpble OOIMKHbI NMPOBOAUTLCA B OTAENEHUN Ananu3a B paMkax npouecca obecneveHus
kayecTBa. MeToabl MMKPOBNONOrM4YeCKOro KOHTPONs, ONUCaHHbIe B pasaene 8.3 u Tabnuue
4, npu3BaHbl CNYXUTb NpMMepaMn npuemnembix MmeTogoB. MoryT Takke MCnonb30BaTbCs
apyrme MeTogbl UCMbITAHUKM MNpW YCHOBMWU, YTO OHWM OblNn Hagnexawmm obpasom
BanuanpoBaHbl U COMOCTaBMMbl C MeToAamW, YKasaHHbIMU B nyHKTe 8.3 u Tabnuue 4.
YacToTa KOHTponst 06bIYHO peKOMeHayeTCa N3rotoBuTeneM o6opyaoBaHMS NN MECTHbIMU
opraHuMsauusMu, OCYLLECTBASOWMMM HAL30p 3a oTaeneHusMun gmanusa. B otcytctBue

peKomer,au,MlZ N3roToBuUTENA PyKOBOACTBO MO UCNbITaAHNAM ONA BKIKOYEHUA B NporpaMmmy
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KOHTpoOns 3a obecnevyeHnemM KayectBa MOXHO HanTu B npunoxeHun C. ITo pykoBOACTBO
MOXEeT TaKkke UCMOoNb30BaTbCH B AOMNOSTHEHME K pEKOMEHOALMSAM U3roTOBUTENS.
OcHoBHOM 0653aHHOCTLIO BOAOKaHaNoB 4Bndetca obecneyeHne BHYTPEHHErO
notpebutens BoAowW, oTBevarwllen TpeboBaHUAM HaLMOHamNbHbIX UM MECTHbIX NpasBwun
NUTbEBOr0 BOAOCHabXeHus. [1ns yaoBneTBopeHus Takmx TpeboBaHui BOAOKaHan MoXeT
BHEAPSTb HOBble MeToAbl O4YMCTKM WNU  Ae3nHdekumm 6e3 npeaBapuUTEnbHOroO
yBEeJOMNEHNA KOHEYHbIX noTtpebutenen. XoTta Bo3gencTBme NOBOro Takoro U3MeHeHus
BPpS4 NV MOBNUSET Ha BHYTPEHHEro notpebutens, TakMe U3MEeHeHUs MOryT okasaTb
BNUSHME Ha NOCTaBLUMKOB AManuia U nauueHToB, Haxogsawmxca Ha guanuse. B cBaAsu ¢
9TUM KMMHMKA OOSMPKHA YCTAaHOBUTb HAOEXHYHO CBA3b C NOCTABLUMKOM NUTaTENbHOW BOAb,
4yTObObl NOCTaBLUMK NUTATENbHOM BOAbI 3Har, YTO MUTaTenbHas Bo4a UCMONb3yeTcs Ans
NPOM3BOACTBA Ananuanpyrowero pacteopa [T. e. Ang fie4eHns nauneHToB C TEpMUHANIbHON
cTaguen noveyHon HegoctaToyHocTh (TTH)], Takke KNMHUKA OOSMKHA HanpaBuTb 3anpoc,
06 ycTaHOBNeHUn ocmumanbHbIX Npoueayp Ans NocTaBLiMKa NUTaTeNbHOW BOAbI, YTOObI
KNUHWKE npefocTaBnanacb AOCTOBEpPHass M CBOeBpeMeHHas uHdopMaums o nobom
N3MEeHeHUN KadecTBa NocTaBnNAemMon Boabl (Hanpumep, 06 3MEHEHUN NCTOYHMKA UK TMNa
OYUCTKM CbIpOM BOAbl), W3MEHEHMM B XMMWUYECKMX BellecTBax WNU npoueaypax,
ncnonb3yemblx Ana obessapaxuBaHus/Oe3nHMEKUNN, UCNOMb3yeMbIX MNOCTaBLMKOM
nMTaTenbHON BOAbl UM U3MEHEHUN B pexXunme noctasku (Hanpumep, nepebou B nogaye
BoAbl). Ecnn Takne npouedypbl He MOryT ObiTb YCTaAHOBMEHbI, KpanHe XenaTtenbHO
NPOBECTM LOMOSHUTESbHBIA KOHTPOSb KayecTBa nuUTaTeribHOM BOAbl Ansi obecneveHuns

MaKcumarnbHom 6e3onacHOCTU NaLUEHTOB.

7.2 KoHTponb KayecTBa XUAKOCTU

7.2.1 KoHTpornb 3a Ka4ecTBOM BOAbl ANd AManusa

KayecTBo BOAbl ANA Ananu3a JOSMKHO PerynspHO KOHTPONMpoBaTbCs Ha npeamet
HanMMunsa XMMUYECKUX U MUKPOOMOMNOrMYECKUX 3arpAa3HEHUN, MEPEYMUCIIEHHbLIX B MyHKTaX
422 n 4.2.4. 'paduk KOHTPONSA COCTaBNAETCA Ha OCHOBE pe3yrbTaToOB Banvgauuu
cuctemMbl. [N yCTaHOBNEHHOM CUCTEMblI BOAOMOArOTOBKKU, paboTatowen B CTabunbHbIX
YCMoBUAX, XMMUYECKNe 3arpsasHnuTenn B Boge Ans Ananunsa AOSHKHbI KOHTPONMpOoBaThLCS He
pexe ofHoro pasa B rod. WckniodeHue coctaBnsieT obwum xnop, KOTOpbiM cnefyet
KOHTPONMPOBAaTb, Kak ONncaHo B NyHkTe 7.3.5.

MeTogbl KOHTPONS XUMUYECKUX U MUKPOOMOMNOrM4eckux 3arpsas3HeHuin B Boae O

Ananunsa npmeegeHsl B MCO 23500-3.
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[na cuctem o4UCTKM U pacnpegeneHnsa Boabl, MHTErPUPOBAHHBLIX B €ANHYI0 CUCTEMY
M npoweawmnx Banuaaumio ansa nonyvyeHus BoAbl, oTBevawLllen TpeboBaHMAM KayvecTBa
NCO 23500-3, pekomeHOaunm N3rotoBUTENS MO KOHTPOITO MOTYT BbIMOSIHATLCA B TEYEHUNE
PEKOMEHOOBAHHOIO  WU3rOTOBUTENEM  MaKCUMMaribHOrO rnepuoga WUCMOonb30BaHUS B
COOTBETCTBUMN C MHCTPYKUMSMW NO NMPUMEHEHMIO NPU YCITOBUKN 0BecneyvyeHmns rapaHTum Toro,
4YTO CMCTEMA IKCNIyaTUpyeTcs B BaNUAMPOBAHHbIX YCIOBUSAX.

7.2.2 KOHTpOsib Ka4yecTBa KOHUEeHTpaTa

Monb3oBaTtenn He 00s13aHbl WCMbITbIBATb KOHLUEHTpaTbl ANs MNOATBEPXAEHMUS
cooTBeTCcTBUA TpeboBaHuam NCO 23500-4 npu ncnonb3oBaHUM KOMMEPYECKM OOCTYMHbIX
yNakoBaHHbIX XMMWUYECKMX BeELLEeCTB, MpeAHasHayeHHbIX [OMAs WUCNOofb30BaHMa  Mpu
NPUrOTOBIIEHUMN XUOKUX KOHLEHTPATOB B OTAENEHWM AuManusa, UM npu Mcnosib3oBaHMm
KOMMEPYECKN [OOCTYMHbIX XWOKMX KOHLEHTpAToB, MpPM YCMOBUKM, YTO KOHLIEHTpaThbl
N3roToBeHbl B cOoTBETCTBMM C TpeboBaHnamm MCO 23500-4. Ecnu nonb3oBaTtenb roToBUT
KOHLEHTpaT u3 HeobpaboTaHHbIX XMMUYECKMX BELLECTB, TO MOSTYYEHHbIA KOHLEeHTpaT
OOIKeH cooTBeTcTBOBaTh TpeboBaHnam ctaHgapTa MCO 23500-4.

7.2.3 KOHTpOSb Ka4yecTBa AManuanpytoLero pacteopa

KayecTBO Oumanuaupylollero pacteopa AOMMKHO perynsipHO KOHTPONMpoBaTbCA Ha
npegMeT MUKPOOMOSOrMYECKUX 3arpsi3HEHUN, NpUBEOEHHbIX B NyHKTe 4.4.2. MeTtoabl
KOHTPONs MUKPOOMONOrMYEeCKMX 3arpsa3HEHMn B Ouanu3vpylowemM pacTBope OnucaHbl B

nyHkTe 8.3.

MpumeyvyaHume 1 — NcnbiTaHua Ha GakTepuanbHbI POCT U 3HOOTOKCUMHBLI He TpebyroTcs,
€CNN XUOKOCTHBLIN TpaKT annapata And Avanusa OCHalleH COOTBETCTBYHOLWMM (unbTpom ans
yaep>xaHusa 6aktepuin n 3HOOTOKCMHOB, BanuaMpOBaHHbIM U3roTOBUTENEM U SKCMyaTUpyeMbIiM n
KOHTPONUPYEMbIM B COOTBETCTBMM C UHCTPYKUUSMWN N3FOTOBUTENS, €CMN TOMbKO U3rOTOBUTENb HE
TpebyeT Taknx UCMbITAHUIN B UHCTPYKLMM MO MPUMEHEHMUIO.

MpumevyaHne 2 — HeBO3MOXHO KOHTPONMPOBATb COOTBETCTBME MUKPOOMONOrM4eCcKum

TpeboBaHMAM KavyecTBa AN 3aMeLLaroLmnx pactsopos (cm. A.8).

lMockonbKy OManu3upylowmMin  pacTBop rOTOBUTCSA W3 BOAbl AN gvanumsa wu
KOHLEHTpaTOB, COOTBETCTBYOLWNX TpeboBaHmsam kadectBa CO 23500-3 n MCO 23500-4
COOTBETCTBEHHO, M MOCKOSIbKY CMCTeMa pacrnpegerneHnst Bogbl Ans guanus3a u cuctema

OOCTaBK/M Aunanun3npyrollero pacrteopa OOJDKHbI ObiTb M3roTOBMEHbI U3 mMaTtepumarsos,
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KOTOpbl€ HE BHOCAT XMMUYECKUNX 3arp;|3HeH|/||7| B BO4Y, pyTI/IHHbII7I KOHTPOJ1Ib XMMNYECKNX

3arpsis3HeHuin B AManusnpyoLLeM pacTBope He TpebyeTcs.

7.3 KoHTponb 3a o6opyaoBaHuem AnsA BOAONOATOTOBKMU

7.3.1 OOLwume nonoxeHus

KpaTkoe onucaHue OTAEeNbHbIX YCTPOWCTB ANA BOAOMOArOTOBKM MNPUBOAUTCHA B
npunoxeHnn B, a npunoxeHns C un G cogepxat AOOMNOMHUTENBHY WHMOpMaUnio B
OTHOLLUEHMM pPYKOBOACTBA MO KOHTpon 3a obopygoBaHveM [nsi BOLOMOLrOTOBKM,
pacnpegenuTenbHbiM1U CUCTEMaMU U ANANU3NPYIOLLNMM PaCcTBOPOM.

7.3.2 KOHTporb 3a ocagoyHbIMU onnbTpamm

He cyuwiecTByeT NpoCTOro UcnbiTaHns s onpegeneHns 3pgekTMBHOCTN 0CaA04HOro
dunbTpa; ogHako nageHve gasneHus (AP) Ha dunbTpe MoxeT ObiTb MCNONb30BaHO AJs
onpeaeneHns Toro, korga punbTp yaepXXnueaeT CTOSbKO TBepAble YacTuubl, YTO BonbLue He
MOXeT nponyckaTb HEOOXOANMbIA NOTOK BOAbl 6€3 YpE3MEPHOro CHWXKEHUS OaBMEHNS Ha
Bbixoge. Linkn obpaTtHOM NpoMbIBKM MCMNOSb3yEeTCA B Ka4eCTBE NMPEBEHTMBHOM Mepbl Ans
yaaneHuss TBepAblX 4YacTul, M3 0CafoyHoro unbTpa M npegoTBpalleHns pasBuTus
ype3MepHoro nepenaga AgaeneHuns. Yactota  obpaTHOM  MNPOMLIBKM  AOSKHA
COOTBETCTBOBATb pPEKOMeHZauMsiM uarotoButens. KOHTponb 3a ocagoyHbiM (OUnbTpoOMm
OOJDKEH BKMKOYaTb MPOBEPKY TOro, YTO TanMMep, UCNOMb3yeEMbIN AONs 3anycka LMKIOoB
obpaTHON NPOMbIBKW, YCTAHOBMEH Ha NMpaBuiibHOE BpeMs CyToK. [1ns 3anvcu namepeHun
nepenaga AaBneHus U NpoBepKkn Tanmepa crnegyet paspaboTaTh XKypHan perucrpauum.

7.3.3 KOHTpOrnb 3a KapTpUaKHbIMU OUNbTpamu

KapTpuaxHble (unbTpbl OOSMKHbI PErYNSIPHO KOHTponupoBaTtbcd. He cyuiecTtByeT
NPOCTOro UCNbITaHUA 4Ns onpegeneHnsa aEeKTUBHOCTU KapTPUPKHOIo ounbTpa; 0OgHaKo
nageHue pgasnexus (AP) Ha domnbTpe MOXET BbITb NCMOMNBb30BaHO AN ONpeaenieHns Toro,
Korga punbTp YAEPKMBAET CTONBbKO TBEPAbIE YacTULbl, YTO BOMbLUEe HE MOXET NPOMNycKaTb
Heobxo4MMbI NOTOK BOAbI 6€3 Upe3MepHOro CHMXXEHNSA OaBreHns Ha Bbixode. 3ameTHoe
yMeHblleHne AP 6e3 COOTBETCTBYHLLErO0 YMEHbLUEHMS pacxoda MOXeT ykasbiBaTb Ha
notepto addektmBHocTn unbtpa. KapTpuoku o06blMHO 3ameHsitoTcda, korga AP
yBenuynBaeTcsa [0 WM Bblle 3a4aHHOro 3HayeHuUs Unv 4Yepes 3afaHHbl UHTepBarn
BpemeHn. [1ns 3anucyn uamepeHun nepenaga AasneHus cnenyet paspaboTtaTtb XypHan
pernctpauuu.

7.3.4 KOHTpOsb 3a ymMAr4ntTensamu
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HabniogeHune 3a ymaryMtensiMm cOCToUT B CriefytoLemM: NpoBepka yMAar4YeHHoM BOAbl
Ha OCTaTOYHYK XECTKOCTb, AN aBTOMaTUYECKM pEereHepupyemblX yMmsrdmtenem -—
npoBepKa TOro, YTO €MKOCTb AfA COfieBOro pacTtBopa COAEPXUT O0CTaTO4YHbIM 3anac
HepacTBOPEHHOIO Xflopuaa HaTpus; a Ang ymarduTenen ¢ KOHTPorieM BpeMEHU — NpoBepKa
TOro, YTO Tanmep yKasblBaeT NpaBuiibHOE BpeMs CYTOK. [MepuoamyHoCTb HabnwogeHus
AO0JPKHA OCHOBbLIBATbCSA Ha »XECTKOCTM NUTATENbHOM BOAbl U MOLHOCTK ymarduTens. Mpu
ncnonb3oBaHMM ob6paTHOro ocmoca HeobxoaMmo cneguTb 3a TeM, 4ToObl He Obinn
npeBbIWEHbl Npefenbl XeCTKOCTWU, YCTaHOBMEHHble Ans memMbpaHbl obpaTHOro ocmoca.
BpemeHHOe noBblWeHWe >XeCcTKocTM OyaeT MMeTb MUHUMarnbHOe BIIUSIHWE  Ha
NPOM3BOAMTENBHOCTb CUCTEMbI OBPATHOrO OCMOCA, TaK Kak KanbumMi 1 MarHun yaansawTcs
obpaTHbIM OCMOCOM.

McnbiTaHne Ha XecCTKOCTb crnegyeT NpoBOAUTbL C MOMOLLBK TUTPOBAaNbHOrO TecTa
aTuneHanammHTeTpaykcycHom kucnotbl (EDTA) ¢ Tect-nonockamu «dip and read» wnu
aHanormyHeiM mMeTofoM. Takke [OCTYMHbl KOHTPONUPYHOLLME YCTPOMCTBA XECTKOCTU B
pexume peanbHOro BpeMeHW. Ecnn mncnonb3yetcs KOHTponupylowlee YCTPOUCTBO B
pexume peanbHOro BpPEMEHW, OHO [AOSPKHO WCNOoMb30oBaTbCsd M 0OBCNyXmMBaTbCA B
COOTBETCTBUM C MHCTPYKUMSMWU u3rotoBuTens. HesaBucumo oT BbIOpaHHOro MeTtoaa,
nonb3oBaTenn [AOMMKHbl Yy0eauTbCs, YTO TOYHOCTb W YyBCTBUTENBHOCTb WCMbITAHUN
[0CTaTOuHbl AN5 YAOBNETBOpEeHUst TpeboBaHUM N3roToBUTENSI CUCTEMbI 0OpaTHOro ocmMoca
MO KOHTPOJSIKO XECTKOCTU NPU UCMNONb30BaAHUN YMArYUTENA B KavyecTBe npeaBapuTenibHOm
06paboTkn cmcTtembl 0OpaTHOro ocmoca.

Mpun ncnonb3oBaHUM ymMArdnTenen ¢ TauMepoM PEKOMEHOYETCH U3MEPSTh XKECTKOCTb
BOAbI, BbIXOAALLEN U3 YMAMYMUTENS, KaK MOXHO Brivxe K KoHLy pabodero uukna. McnbitaHue
Ha XKeCTKOCTb B KOHLe pabo4vero umkna nokaxeT obLyo appeKTUBHOCTb YMArYUTENS BOAbI
B HauMxygwmx ycroBmax n obecnednt Hagnexawumn pasmep yMArduTens U KOPPeKTHbIN
rpadouk pereHepauuun. Tanmepbl crieqyeT NpoBepATb B Hadane kaxagoro gH4a. [Ona
AYNIEKCHbIX YMSrduTenen ¢ perynmpyemMbiM o6beMOM MCMbITAHUSA Ha KECTKOCTb MOXHO
NpoBOAUTL B NOOOE BpeMS CYTOK.

EMKOCTb Ansa conesoro pacrBopa ymMArdyuTensa crnegyeT perynspHoO KOHTPONMpoBaThb,
4yTo6bl YOEaNTbCS B HaNMYUM AOCTAaTOMHOIO KONMYecTBa COMM B €MKOCTM ANl CONeBOro
pacTtBopa, 4YTobbl chopMMpoOBaTb HACbILWEHHbLIA COMIEBON PacTBOP AOCTAaTOYMHOro obbema
Kak MMHMMYM N9 O4HOro uukna pereHepaumu. Conb, ucnonb3dyemas gns pereHepaumu,
AOJPKHA COOTBETCTBOBATb TEXHUYECKMM TpeboBaHMsM wusrotoBuTens ymardutens. B

YaCTHOCTU, CONlb, 0B03HAYEHHas KaKk KaMeHHas COofb, HE OO0JDKHA UCMONnb30BaTbCA OIS
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pereHepaumm yMardmtens, noCKOMbKy OHa He oyuweHa U OBObl4HO COOAEPXKUT OCagkm u
Apyrme npuMecu, KoTopble MOryT MNOBPEeAUTb YMIOTHUTENbHbIE KOMbLA W MOPLUHU U
3aKkynoputb OTBepcTUa B Ornoke ynpasneHus ymsardutens. [NepuoanyHOCTb KOHTPOMs
[AOSMKHA OCHOBbLIBATLCA Ha MPOAOIMKUTENBHOCTU paboyero uukna.

Ymsarautenn Bogbl AOMMKHbI  ObiTb  CHaGXeHbl MexaHW3MOM MpeaoTBpaLleHus
nonagaHvsi BoApbl, coaepallen BbICOKME KOHLEHTPaUmm xnopuaa HaTpus, NCnonb3yemoro
npv pereHepawmm, B NMMHUIO 06paboTaHHON BOAbI BO BPEMS pereHepaLumu.

PesynbTaTbl UCNbITAHWIA HA XECTKOCTb BOAbl, MPOBEPKN HAaCTPOEK TarMepa U OLIEHKU
AOCTaTOYHOrO KONMYECTBA CONEBbLIX FPaHys B COOTBETCTBUMN C UHCTPYKLMAMU U3rOTOBUTENS
AOMMKHbI ObITb 3anncaHbl B XXypHan

7.3.5 KoHTponb 3a yrnepoaHsiMn cpegamm

Ecnu xnop He ncnonb3yeTcs B NUTaTENbHOM BOAE, NPOU3BOANTENBHOCTL YrNepogHOro
CNosi KOHTPONMpyeTCsa NyTEM U3MEPEHUS Nepenaga LaBreHns Yyepes yrnepoaHbli Crion
Mo BPEMEHMU UCMNOSNb30BaHUS.

Ecnv B nuTatensHoOM Boge UCMonb3yeTcs Xop, TO NPOM3BOAUTESIBHOCTb YriepoaHbIX
CNoeB KOHTpONuMpyeTcs MnyTeM W3MEpeHus KOHUeHTpauum obuwero xropa B BOAe,
BbIXOASLLEN U3 YINEPOAHOro Criosl, UM BbIXOAALLEN N3 NEPBOro yrnepoaHoro cnos, Kkoraa
Mcnonb3yeTcs nocrneaoBaTeslbHO COeANHEHHasi Napa croes. YpoBeHb 00LLero xnopa He
AormkeH npesbiwatb 0,1 mr/n.

OnpepeneHne obLiero xnopa MoXeT ObiTb BbINOSTHEHO C NOMOLLLI TECT-HAabopoB Ha
ocHoBe N,N-guatun-n-coeHnnengmamuna (DPD), TecT-nonocok «dip-and-read» Ha ocHoBe
TmoketoHa Mwuxnepa (MTK wnu  TMK) wnm  gpyrux  MeTtofoBs, rae MOXHO
NPOAEMOHCTPMPOBATL  COMOCTaBUMYK  YYBCTBUTEMBbHOCTb M CNeundU4HOCTb.
KoHTponupytoLmne yCTpONCTBa B peXnMe pearibHOro BpeMeHU Takke MOXHO UCNOoSb30BaThb
AN U3MepeHust KOHUEeHTpaumm obuiero xmnopa. Ecnn npumeHsieTca KOHTponupytoLlee
YCTPOWCTBO B peXWUME peanbHOro BpPEMEHW, OHO [OSDKHO WCNOoNb30BaTbCA U
obcnyxmBaTbCA B COOTBETCTBUM C UHCTPyKUMAMM uarotoButens. Kakas 6bl TectoBas
CMCTEMa HU MCMNOMb30Banachb, OHa JOMkHa obnagaTb 4OCTAaTOYHOW YYBCTBUTENbHOCTHIO U
cneumM@pUYHOCTbIO NS paspeLleHns MakCuMarnbHbIX YPOBHEN, ONUCAHHbIX B NyHKTE 4.2.2
(cm. Tabnvuy 1).

Mpu ncnonb3oBaHMn orariH TECTOB aHanu3 Ha coaepxaHue obLero xnopa crnegyet
NPOBOAMTL B Hayarne Kaxgoro OHA OO0 Havana fneyeHus naumeHTta. B Tex cnyyasx, korga
XNopamMuH UCNonb3yeTcs AN Ae3nHMEeKUMM NMTLEBOW BOAbl Ha ypoBHe 1 mr/n unu 6onee,

TeCTUpoBaHME crneagyeTt nMnoBTOpATb nepen Kaxgom CMeHOW nauumeHTa; ecnn Het
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YCTaHOBIIEHHbIX CMEH NauueHTa, TeCTUpOBaHWe crnefyeTt rnpoBOAUTL NPUMEPHO Kaxable
4 yaca BO BpeMsi paboTbl. bonee 4acTbli KOHTPOSNb MOXET OblTb YMECTEH BO BpeMsi
BPEMEHHOM 3KCnnyaTtaumm ¢ OOHUM YrrepodHbIM CrOeM, YTO MOXET MPOU3OUTU nocne
npopbIiBa NepBoro cnos. B Taknx cnyyaax ucnbitaHUs NpoBOAATCA Ha BOAE, BbIXOAALEN U3
BTOPOro YrnepogHoro crios B nocnefoBaTeNnbHO CoeauHeHHow nape. PeweHune 06
N3MEHEHUN YacTOTbl KOHTPONSA AOSMKHO OCHOBbLIBATbCSA Ha MPOLUMbIX pe3ynbTaTtax paboThbl
CUCTEMBI N HA TOM, NPOU3OLLITM NN N3MEHEHUS B KavyecTBe nutaTtenbHon Boabl. Cuctema
AO0JPKHA NPOMbIBATbCA B TE€YEHWE OOCTAaTOYHOro nepvogda BpeMeHU, YTOObl MOXHO 6bIno
ybeantbcs, 4To 0TOBpaHHasa BoAa ABnsieTca penpeseHTaTUBHOM AN BOAbl, UCNOSMb3yeMOM
ana ounctkn. [loctatoyHas npoMbiBKa Heobxoamma and obecneyeHusa Toro, 4Tobbl
oTobpaHHaa Boda He ocTaBanacb B cucteMe mexay obpaboTkamu, NMOCKONbKY B 3TOM
cnyyae oHa GygeT nokasbliBaTb MEHbLUMW YPOBEHb XSIOpaMUHa, YeM TOT, KOTopbin ByaeT
nogaBaTbCs BO BpeMs HOpManbHOW paboTbl. MUHMManbHOe BpeMs MPOMbIBKM OOSDKHO
cocTtaBnatb 15 MUHYT, eCnn MHOE He YCTaHOBMEHO U3rotosutenem obopyanosaHus. AHanus
OOJTKEH NPOBOANTLCSA Ha MecTe, TakK Kak ypoBeHb obLuero xsopa dygeT cHukaTbCs, ecnm
obpasey He BygeT npoaHanuanpoBaH ObICTPO.

PesynbTaTbl KOHTPONSA OOMKHbI ObITb 3aHECEHbI B XXypHan HabnoaeHnin.

7.3.6 KOHTpornb 3a cMctemamm BnpbiCKa XMMUYECKUX BELLLECTB

Cuctembl Ons BrApbICKA XUMWUYECKMX BELLECTB [OOSMKHblI KOHTPONMMpoBaTbCA B
COOTBETCTBUM C WHCTPYKUMAMM WU3rOTOBUTENS. ECnu oTaeneHve npoekTupyeT CBOK
COBCTBEHHYIO CUCTEMY BMpbICKAa XMMUYECKMX BELeCTB, TO AOSMKHbl BbiTb pa3paboTaHbl
npoueaypbl, obecneunBaroliMe Haanexallylo noaroToBKY XMMWYECKOro BeLlecTBa,
Hagnexawiee CMellMBaHMe BMPbICKMBAEMOro XUMUYECKOrO BellectBa C  BOAOW,
npoTekawLlen Yepes kackag npensaputensHon obpaboTkn, U cHUxXeHne 0o GesonacHoro
YPOBHSA KOHUEHTpaumm JNoObIX XUMUYECKMX OCTaTKoB [0 MeCTa MCMOfb30BaHUS.
OTaeneHve JOMKHO Takke ybeauTbCca B TOM, YTO BMPbICKMBAEMOE XMMUYECKOE BELLECTBO
He yxyawaeT paboTy HMXKECTOSLWMX YCTPOMCTB, TakUX Kak cuctemMa obpaTHOro ocmoca.
Bepudurkaums MoxeT ObiTb BbIMNOSIHEHA NYTEM MCMNbITaHUA 06pPa3LoB M3 XMMWYECKOrO
HakonuTensa v BOAOMNPOBOAA MOCIEe TOYKU BMpbICKA HE MeHee 4YeM Ans Tpex napTumn
XUMWYECKOro BelLlecTsa.

Korga BBOOAMMOE XMMMUYECKOe BELLECTBO FOTOBUTCA B OTAENEHUM U3 MOpOoLLKa UNu
nyteMm pasbaBneHust XUOKOro KOHUEHTpaTa, HakonuTenb XMMWYECKOro BellecTBa Afis
BrpbICKa AOSMKEH ObiTb MapKMpOBaH Ha3BaHMEM XMMWYECKOro BellecTBa W ero

KOHLiEHTpaumMen, AaTol NpUroToBreHNs pacTBopa U MMEHEM fnuua, KOTOPoe CMELLMBAro
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pactBop. Kaxgasa napTua XuMMYECKOro BelwecTBa [JormkHa ObiTb nNpoBepeHa Ha
NpaBuUNbHOCTb COCTaBa Neped MCnonb3oBaHWeM. [MapTuss XMMWYECKOro BeLLEeCTBa He
OOMMKHA MCMNOMNb30BaTbCA WU MOMELLATbCA B HAKONUTENb CUCTEMbI BrpbICKa A0
3aBepLUEeHMs BCeX UCMbITaHWUI. Pe3ynbTaTbl UCMbITAHUIA N NPOBEPKa UX COOTBETCTBUS BCEM
NPUMEHUMbIM KPUTEPUAM LOMKHbI PErMCTPUPOBATBCS U MOAMUCHIBATLCA OOYYEHHbIM
nepcoHanom, NPoBOAALLMM UCTbITAHUS.

[Mpy NpUroToBNEHUM XMMNYECKUX BELLECTB ANS BMpbiCKa B OTAENEHUN ananunsa, OHO
AOIMKHO ObITb 0B6ecneyvyeHo 3alMTHOW OAEXOO0W U COOTBETCTBYHOLLEN WUHAPACTPYKTYPOMU,
BKMOYas BEHTUNAUMIO, AOCTaTOuHy0 Ana  cobnogeHus npuMeHMMbIX Npenenos
BO3AENCTBUS Ha OKPY>XKaKOLLYHO Cpeay, a Takke HaunoHanbHbIX CTaH4apPTOB UK NpaBun.

7.3.7 KoHTposnb 3a 06paTHbIM OCMOCOM

Cunctembl 06paTHOro ocMoca LOMKHbI KOHTPONMPOBATLCA C NOMOLLBIO HEMNPEPbLIBHO
CUMTBIBAKOLMNX  KOHTPONMMPYIOLMX YCTPOWCTB, KOTOpPble W3MEPSOT MNPOBOAUMOCTb
obpaboTaHHOM BoAbl [MHOrOAa oTobpaxaeTcs Kak obliee cofep)XaHuMe pPacTBOPEHHbIX
TBepAablx BewecTtB (TDS)]. O™ mamepeHnss moryt ObiTb UCMONb30OBaHbl ANs pacyeTa
OTOpaKOBKM paCTBOPEHHbLIX BeELLECTB MeMbpaHon obpaTHOro ocmoca U M3MepeHus

npon3BoanNTEeSIbHOCTHU 060py}J,OBaHVIFI. |_|pOLleHT OT6paKOBKVI paccynuTbiBaeTcsd no <Dopmyne

(1):

O — O
Or6paxoska(%) = % - 100, (1)
F

roe op — NPOBOANMOCTbL NUTaTensHon Boabl (CM/m);

or — NpoBOogUMOCTb nepmeata (Cm/m).

MHorne cuctembl 0BpaTHOrO oOcCMoOca MMEKT MNPSAMOE CYMTbIBAHME MNPOLEHTA
OTOpaKOBKM.

Ha npoBoanmocTb 1 0TBpakoBKy nepmearta BnvseT Lenbli psg akTopoB, TakMX Kak
CONEHOCTb U COCTaB NUTaTeNbHOM BOAbI, TeMnepaTypa BOAbl, YPOBEHb PaCTBOPEHHbIX
rasoB 1 gasrieHne B cucteme. [M03TOMY HM OOMH U3 HUX HE LOSMKEH paccMaTpmBaTbCs Kak
NCTMHHbIM NOKa3aTenb NPUrogHoCcTn Boabl Ans ananmsa. Noatomy B UCO 23500-3 ons aTmx
napaMmeTpoB HE YCTAHOBMIEHO HUKAKMX OrpaHuyeHun. BMecTo 3TOro OHW  JOSTKHbI
NCNoNb30BaTbCA AN OTCMEXMBAHUS W3MEHEeHMA B MPOU3BOAUTESNIbHOCTUM C TEYEHUEM

BPEMEHU, a He Kak abCcomnoTHas Mepa KayecTBa. OTO MOXET ObiTb YCTAHOBEHO TOJBKO
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nyTeM MNpPOBEAEHMS XUMWUYECKOro aHanu3a obpaboTaHHOW BOAblI B COOTBETCTBUU C
NCO 23500-3.

MpumedaHue 1— [Ina gByxcTyneH4aTblX cMCTEM 06paTHOro ocMoca NPOLEHT OTOPaKOBKM

BTOPOW CTyNneHu ByaeT HKe, YEM Y MEPBON CTYNEHU, N3-3a PUINKO-XUMUNYECKNX SBIIEHUN.

[pyrne napameTpbl, KOTOPbIE AOMKHbI ObiTb N3MEpPEHbI, BKIOYaloT B cebsi CKOpOCTb
o6paboTaHHOro n oTbépakoBaHHOrO NOTOKA, a TakkKe pasnuyHble BHYTPEHHME OaBMEHUs B
npegenax, AonyckaembiX npubopamy cucteMbl. XOTS 3TU NapameTpbl He SABNATCHA
NpsiMbIM NOKa3aTenem kavyectsa o6paboTaHHOW BOAbI, KOHTPOSb 3@ HAMKU MOXET NMOMOYb
rapaHTMpoBaTb, 4TO cucTtema paboTaeT B COOTBETCTBMM CO chneuudukaumsamm
N3roToBUTENS U, TakMM 0B6pa3oM, NOMOXET nogaepxmBaTtb paboTocnocobHOCTL MeMOpaH
obpaTtHoro ocmoca. CKOpOCTb MOTOKa MOXHO WCNOMb30BaTb AN pacyeTa MpoueHTa

pekynepaumm cuctembl obpaTtHOro ocmoca no cdoopmyne (2):

qVp
Pexynepanusa(%) = ——— - 100, 2
yiep qvp + qvg @)

rae qvp — 06beMHbIN pacxod nepmearTa;

qvgr —06bEMHbLIN pacxon oTbpakoBaHHOW BOAbI.

MpumeyvyaHne 2 — TlpOUEHT pekynepaunmm TakKe U3BECTEH KaK «KO3duUUneHT
3PP EKTUBHOCTUY. DTN TEPMUHBI IKBMBASIEHTHbI, €CNN HU OOUH M3 MOTOKOB OTOpPakoBaHHOW BOAbI
He peunpKynmpyeTcs B NOTOK NMTaTenoHon BoApbl (cM. B.2.7). Ecnun YacTb noToka oTbpakoBaHHON
BOAbl peuupkynupyetcd, dopmyna (2) obecneunmBaeTr Mepy oOWero Mcnonb3oBaHWUS BOAbI
cucTemon obpaTHOro OocMoca, a He pekynepauumio BoAbl 3a OOAWH NPoxon 4Yepe3 MeMOpaHHbIv
mMoaynb.

MpumevyaHune 3 — CKOpPOCTb MOTOKA NepMeaTHOW BOAbl M3MEHSETCA B 3aBUCMMOCTM OT
paboyero gaeneHuss u TemnepaTypbl. UToObl NPOBOAWMTL CpPaBHEHWUS B Pa3fMYHbIX YCNOBUSX
3KCnnyaTaumm, MOXHO paccynTaTtb HOPMUPOBAHHYK CKOPOCTb MOTOKa nepmeaTta. MeTtoapbl pacyeTa
HOPMWPOBAHHOW CKOPOCTW MOTOKa nepmMeaTta AOCTYMHbl y uU3rotosutenen membpaH obpaTHoro
ocmoca, a Takke npueegeHsl B ASTM D4516-00 (2010).

Ecnn 06paTHbIl7I OCMOC ABJ1A€TCA KOHEeYHbIM rnpoueccomMm B cMcteme BoaonoarotoBku
aona  yganeHna XUMU4YeCKnx 3arp;|3HeHV||7|, TO aHannms3 3arpAasHAarwmnx BeELLeCTB,

npuBeAeHHbIX B Tabnvuax 1 1 2, cneayeT NPOBOAUTbL NPU YCTaHOBKE CUCTEMbI 06paTHOro
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ocmoca ans obecneyeHns cobnAeHUs ykasaHHbIX NpeaenoB. Takke peKoMeHOyeTcs
NPOBOAUTbL XMMUYECKMI aHanm3 npn BO3HUKHOBEHMM CNeaYOLWMX CUTyaLmnn:

- OT nocCTaBWMKa BOAbl NOCTynaeT WHpopmaunua O TOM, YTO MPOM3OLLIIM
3Ha4nTemNbHbIE N3MEHEHNS B UCXOOHOW BOAE, TaKMe Kak Ce30HHble KonebaHus;

- HabntogarTcs 3HaYNTENbHbIE OTKITOHEHUSA TEXHOSTOMMYECKNX NapaMeTpOoB, TaknX Kak
pH, anekTponpoBOAHOCTb, KOHLEHTPpaUMs Xnopa M XeCTKOCTb, YTO MOXET NOBNUATb Ha
NPOV3BOAUTENBHOCTb KOMMOHEHTOB CUCTEMbI BOAOMOArOTOBKN;

- CKOpOCTb 0TBbpakoBkM 06paTHOro ocMoca CHuxaeTcs 6onee Yem Ha 10 %.

Bce pesynbTaTbl M3MepPeHWn NPOM3BOAMTENBHOCTU OBPaATHOrO OCMOCA [OOSTKHbI
€XeAHEBHO PErucTpmMpoBaTbCA B XypHane, KOTOpbI NO3BOMSET OTCEXMBaTb TPeHObl U
ncTopudeckne aaHHbIe.

7.3.8 KoHTpornb 3a fenoHusauunen

[enoHnsatopbl  OOMMKHbI  HEMPEpPbLIBHO  KOHTPONMMPOBATbCA  C  MOMOLLLIO
KOHTPOMMPYIOLLMX CONPOTUBINEHNE YCTPOMCTB, KOMMEHCUPYOLWNX TemnepaTypy 4o 25 °C u
OCHaLLEHHbIX 3BYKOBOM W BU3yanbHOW cuUrHanusauuen. YCTPOUCTBO, KOHTpoOnupytoLwine
COMNPOTUBNEHNE, AOSMKHbI UMETb MUHMMAaIbHYO YyBCTBUTENBHOCTE 1 MOM-cMm (1 MKCM/cm
nnn 0,1 mCm/m). Ecnn conpoTusneHne Boabl Ha BbIXOAEe AeNoHM3aTopa COCTaBnsieT MeHee
1 MOm-cm, TO Boga He [OOfmKHa ucnonb3oBaTbCs AnNs Avanusa. Ecnv gevoHusauus
MCNOoNb3yeTCs B KayecTBe OCHOBHOMO MeToda ydaneHuUs HeopraHMYecKux 3arpsisHeHWun
(obpaTHbIM OCMOC He WCNonb3yeTcsl) WM Koraa QAgewoHusaumsa Heobxogmma Ons
AonosiHuTensHom ob6paboTkn Boabl, 06paboTaHHON 06paTHLIM OCMOCOM, TO NPU YCTAHOBKE
CUCTEMbI cregyeT NpoBOAUTb XUMMYECKMA aHanu3 ana obecnedeHuss cobnogeHus
TpeboBaHun nyHkTa 4.2.2. [Noka3aHus yCTPOWCTBA, KOHTPONMUPYIOLErO CONPOTUBIEHNUE,
cneayeT 3anuncbiBaTh B XXypHan ABaxabl B AeHb 06paboTku.

7.3.9 KOHTpOSib 3a 9HOOTOKCMHOBBLIMWU (husibTpamm

O heKTUBHOCTb SHAOTOKCMHOBbLIX PUILTPOB B CUCTEMAX pacnpeaenennsa Boapl Ans
Ananusa, pacnpegeneHnsa 6ukapboHaTHOro KOHUEeHTpaTa Unu JOCTaBkn AManu3npyoLero
pacTBoOpa MOXHO KOHTPONMpOBaTb MNYTEM WCMNbITAHWUS >KUOKOCTW, HEenocpenCTBEHHO
BbIxOAsWwen u3 unbtpa, Ha Hanumune 6GakTepui M SHOOTOKCUHOB. OHOOTOKCUHOBLIE
UnNbTPbl AOMKHbI ObITb OCHALLEHbl CPeacTBaMM OLIEHKM LIENIOCTHOCTU (OUNbTPOB U UX
3arpssHeHnst. OgHUM 13 NOAXOOALWMX CPEACTB SABNSAETCA KOHTPOSNb nepenaga AaBreHus
(AP) yepes chunbTp Npy 3agaHHON CKOPOCTU 06PabOTaHHOrO MNOTOKA XXMAKOCTU C MOMOLLbIO
MaHOMETPOB Ha BXOAHOM (nuTaTenbHasd) W BbIxogHOM (0B6paboTaHHasl) noToKax.

AﬂbTepHaTI/IBHO, CKOPOCTb MNOTOKa 06pa60TaHHOﬁ XNOKOCTU MOXHO WU3SMEPUTb Npu
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3aJaHHOM nepenage AaBneHusi. Tako KOHTPOMb MOXET ykasblBaTb, KOrda 3arpsi3HeHue
MembpaHbl nporpeccupyeT A0 Takow CTeneHu, Yto TpebyeTcs 3aMeHa MembGpaHbl Unu ee
ounmctka. KoHTponb Takke Heobxoaum pans obecneyeHuss Toro, 4YTobbl YCTPOWCTBO
3KCMyaTMpOBanocb B COOTBETCTBMM C WHCTPYKUMSMM W3rOoTOBUTENS. OHOOTOKCUHBLIE
dunbTpbl, paboTatouwe B pPEXMME  MOMEPEYHOro  MNoToKa, Takke  OOIMKHbI
KOHTPONMPOBATLCS C TOYKN 3PEHUSA CKOPOCTU MOTOKA XMAKOCTU, HanpaBnsieMoro B ApeHax
npu 3agaHHOM nepenage QAaBneHusi. PesynbTaTbl U3MEPEHWA [OABMEHUS U YPOBHS

6aKTepVIIZ N SHOOTOKCMHOB AOOMKHbI ObITb 3aHECEHbI B XypHarn permcrpauun.

7.4 KoHTponb 3a XxpaHeHUeM U pacnpegerneHuemM BoAbl Ans auanusa

7.4.1 KOHTpOSib 3a HakoNUTEeNsaMn Ans XpaHeHus Bogbl

[ns cuctemsbl, KOTOpas pacnpegenseT BoAy ANs Auanusa B A03UpYHOLLME CUCTEMbI
ANs O4HOro NaumeHTa, PYTUHHOE HabnwaeHue 3a HakonuTenem Ans XpaHeHus BoAbl C
Lenblo  KOHTpona obuwero KonMyecTBa  XKM3HECMOCOOHbLIX  MUKPOOPraHM3mMoB WU
KOHUEHTpaumn 3HOOTOKCUHOB OBbIYHO OCYLLEeCTBNAETCS KOCBEHHO nyTeM HabnoaeHus 3a
BOOOW AN Ananusa Ha nepBOM BbIXOAe B pacnpefennutesibHbln KOHTYp. Ons pyTUHHOro
HabnageHna 3a HakonuTenem ANns XpaHeHus, KOTopbin nogaeT Boay ANA Avanusa B
LeHTparnbHyl0 CUCTEMY Modayu ananumsupyrlowero pacteopa, WM  Korga npsiMoe
HabnaeHWe 3a HaKkonUTenNem Ans XpaHeHusa BOAbl ANs AManu3a BbINOSHAETCA Kak YacTb
npouecca yCTpaHeHus Henonagok, obLwee KONM4eCcTBO KN3HECNOCOBHbIX
MWKPOOPraHN3MOB W KOHLEHTpauuo 3HAOTOKCUHOB cregyeT onpenendtb C NOMOLLBIO
obpasuoB, B3ATbIX M3 MOPTa Ha BbIXOoAE HakonuTens Ana xpaHenus. Npu BHeceHuu
M3MEHEHNA B CYLLECTBYWOLMA HakonNuTenb [ON9 XpaHeHus criegyeT paccMoTpeTb
BO3MOXHOCTb NpoBedeHus 6oree yacTbiX UCNbITAHUW A9 NMPOBEPKM TOro, YTO YPOBEHb
GakTepui unM  SHOOTOKCMHOB MOCTOSIHHO HaxoauTCs B OOMNYCTUMbIX Npeaenax.
HeobxoanmMocTb npoBeAeHNs AOMOSNTHUTENBHOrO MCNbITAHUA AO0SMKHA OCHOBbLIBATbCS Ha
nepBoHa4anbHOM nraHe Banugauumm (CM. 6.2) N aHanuMse PUCKOB BO3MOXHOIO BIIUSIHUS
N3MEHEHM Ha NPON3BOANTENBHOCTbL CUCTEMbI. Bece obuime nokasatenm XXn3HecnocobHbIX
MUKPOOPraHN3mMoOB M 3HAOTOKCUMHOB AOSMKHbI ObiTb 3aHECEHbl B XXypHan perncrpauun u
nognexatb aHannay TpeHOoB.

7.4.2 HabniogeHue 3a pacnpeaenureribHbIM1 CUCTEMaMn BOAOCHAOXeHUS

Cuctembl pacnpegenurtenbHbix TpybonpoBoOoB, MCMNOMb3yeMble OnsS BOAbl ANs
ananmsa, AoJKHbl KOHTPONMPOBAaTLCA Ha NpeaMeT ObLLEero KoNM4ecTea XU3HEeCNOCOOHbIX

MUKpOOpPraHm3amMoB " KOHUEHTpauunm 3SHOOTOKCUHOB, YTOObI npoaeMOHCTPUpOBaTb
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COOTBETCTBME MporpamMmmbl Ae3nHdEKUNN, onucaHHon B nyHkTe 8.2. Obuiee KONUYecTBO
XM3HECMNOCOBHbIX MUKPOOPraHM3mMoOB M SHAOTOKCMHOB HE [OSMKHO MpeBbIaTb YPOBHEW,
ykasaHHbIX B MyHKkTe 4.2.4 n Ttabnuue 3. KOHTponb HEOBXOAMMO OCYLLUECTBMATbL MyTEM
otbopa npob C nocrnegHero BbIXOA4A pacnpefenuTeNnbHOro KOHTypa WM C BbIXOAOB,
cHabxatoLmx obopyaoBaHMe Npu NOBTOPHOM MCMOMNb30BaHUN 1 EMKOCTM 41151 CMELUMBaHNS
HGukapboHaTHOro KOHUeHTparTa. Ecnn pesynbTaThbl 3TOro UCMbITaHUS
HeyaoBNeTBOPUTENbHbI, NporpaMma Ae3nHMEKUUN LOMMKHA ObiTb NOBTOPHO OLEHEHa W
AOMNOSTHUTENbHbIE UCMbITAHUA (HanpuMmep, BXO4 W BbIXO4, SHAOTOKCMHOBOro ¢unbTtpa,
obpaboTaHHOM BOAbl 06pATHOrO OCMOCa M BbIXOA HaKONUTENA ANS XpPaHEeHWUs) OOSKHbI
ObITb NPOBeAEeHbI B paMKax npoueaypbl yCTpaHeHUs Henonagok 4518 BbisiBNIeHUsS UCTOYHUKA
3arpsi3HeHs1, Nocre Yero MoryT 6bITb MPUHATBI COOTBETCTBYIOLLME KOPPEKTUPYHOLLME MEPDI.
O6bLee KONMYECTBO XN3HECNOCOBHBIX MUKPOOPraHN3MOB N UCTbITAHNE HA KOHLEHTPAaLNIO
9HOOTOKCMHOB OMMKHbI NPOBOAUTBLCA NO PErynsapHoMy rpacumky B COOTBETCTBUM C AAHHBIMU
Banuaaumn cuctemMbl U1 MECTHbIMWU NpaBunamMm 1 B COOTBETCTBUM C NyHKTOM 8.3. Koraa B
CYLLIECTBYIOLLYKO CUCTEMY BHOCATCA W3MEHEHUS, crnefyetr pacCMOTPETb BO3MOXHOCTb
BGonee 4YacToro NpoBEAEHUSA UCMbITAHWUIA ONs1 MPOBEPKM TOroO, YTO YPOBEHb BakTepun nnm
9HOOTOKCMHOB MOCTOSIHHO HaxoAuTcss B AONyCTUMbIX npefenax. HeobxoaumocTb B
AOMNOSTHUTENBHOM  UCMbITAHUN  [OSMKHA OCHOBbIBATbCS Ha MNepBOHA4YanbHOM MraHe
Banugaumn (cm. 6.2) M aHanM3e pPUCKOB BO3MOXHOMO BIUSIHUS W3MEHEHUN Ha
Npon3BOOMTENBHOCTL CUCTEMbI. Bce pesynbTaTtbl NO coAaepXaHui OGakTepun U
9HOOTOKCUHOB [OOSMKHbI OblTb 3aHeceHbl B XXypHan permcrtpauuun, 4tobbl MOXHO 6bIno
onpeaenuTb TpeHabl U HEOBXOANMOCTb KOPPEKTUPYHOLLMX OENCTBUN.

7.4.3 KoHTponb 3a ycTponcTBammn 6akrepmanbHOro KOHTpons

7.4.3.1 KoHTponb 3a ynbTpadunoneToBbiMu nanyvyatenamm

YnbTpacuonetosble (YP) usnydatenu, npegHasHayeHHble OS11 UCNOSb30BaHUS B
KadecTBe  HernocpeacTBEeHHOro cpeactBa Oopbbbl € OakTepusiMn,  OOSTKHbI
KOHTPOSNIMPOBAaTbCSA Ha NpeaMeT Bbixoda u3rnydaemMoun sHeprun. Y d-usnyyartenu JOCTYMNHbI
C JaTyumKaMn MHTEHCUBHOCTU M3riydaemon sHepruv. [ina onpegeneHus Toro, usnyyaeT nu
Y®-namna [OOCTATOYHYK 3HEPruio, MOXHO WCNOoNb3oBaThb NGO BU3yamnbHbIM CUrHAnN
TpeBorn, nMbo BbIXOOHOW u3Meputesnb. Y®-uanyyatenu A0SKHbl KOHTPONMPOBATLCS Ha
yactoTe, pPEKOMeHOOBaHHOM  u3rotoBuTenem. [lOCKONbKy  m3ny4yaemas  3Heprusi
YMEHbLUAEeTC CO BpeMeHeM, OOblMHO TpebyeTcss exerogHad 3ameHa namnbl.

Mepuoamnyeckasi OMUCTKa KBApLIEBOIO pyKaBa Takke MOoXeT noTpeboBaTtbCsl, B 3aBUCMMOCTU
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OT KadecTBa BoAbl. [0ns ykasaHusa Toro, 4yto HabniogeHve 6bino npoBeneHo, cregyeT
MCMNonb30BaTb PErMCTPaUNOHHbIN XXypHarn.

7.4.3.2 KoHTponb 3a reHepaTopamu 030Ha

[[eHepaTopbl O30HA [OOIMKHbI KOHTPONMPOBATLCA Ha nNpeaMeT Bbixoda O30Ha Ha
YPOBHE, yKaszaHHOM u3rotoBuTenemM. Bbixog reHepatopa 030Ha OOSMKEH OblTb M3MepeH
nyTem onpefeneHus KOHUEHTpauum o30Ha B BoAae B Hambonee yganeHHOW TOYKe OT
reHepaTopa 030Ha. [Ins namepeHns KOHUEHTpauMm 030Ha crnegyeT MPUMEHATb aHanus C
ncrnonb3oBaHvem TpucynbdoHata wuHauro, DPD wnu akBuMBaneHT wnu aHanms c
NCNosib30BaHMEM TECT-NOSOCOK 030Ha B BoAe. PekomeHayeTcs U3aMepATb KOHUEeHTpaumio
O30Ha Mpu Kaxgom npoBefeHun aesnHdekunn. McnblTaHne Ha copep)kaHue O030Ha B
OoKpyXawLeM Bo3dyxe [LO/MKHO MpOBOAUTLCA Ha MepuoaudeckorM OCHOBE, Kak 37O
peKoMeHOOBaHO U3roToBuTenem, Ans obecrnevyeHusi COOTBETCTBMA HaUMOHAlbHbLIM
cTaHgapTaMm 1 npasunam B OTHOLLEHUX JOMYCTMMOro npegena sosgencTsuns. [nga ykasaHus
TOrO, YTO KOHTPOSb BbiN NPOBEAEH, CrieayeT UCMNOoNb30BaTh PEMMCTPALIMOHHBIN XXypHar.

7.4.3.3 KoHTponb 3a cuctemamu gesvHgekumm ropsiien Bogon

Cuctembl Oe3snHGEKUMN ropsaven BOAOM OOSMKHbl KOHTPONMPOBATbCA Ha npeameT
TemnepaTypbl U BpeMeHU BO3OENCTBUS rOpAYEn BOAbl, KaK yKa3aHO W3roTOBUTENEM.
Temnepatypy BoOAbl crnegyeTt perucTtpupoBaTb B TOYKe, Haubonee yaaneHHOW OT
BOJOHarpeBaTensl, TO eCTb TaM, rae BeposiTHa Hauvbornee Hu3kaa TemnepaTtypa BOAbl.
PekomeHayeTca mn3amepaTb TemnepaTtypy BOAbl KaXAbl pas, Korga BbIMNOMHAETCS LMKI
aesnHgekumn. CnegyeTt BECTU YYET, NOATBEPXKAAKLLNIA YCNELLHOE 3aBEPLLEHMNE TENNOBOW
Oe3nH@ekumn. YcnelwHoe 3aBepLueHne onpenenseTcs Kak CooTBETCTBME TemMnepaTypHbIM

1N BpeMeHHbIM Tpe6OBaHI/IFIM, YCTaHOBJ1€EHHbLIM U3roTOBUTESIEM O60py,D,OBaHI/1$I.

MpnumevyaHune —7.4.1-7.4.3 otHocaTca Kk Tabnmue C.1 n nomoraet ee 06 bSACHUTD.

7.5 KoHTponb 3a npurotoBrieHneM KOHLeHTpaTa

7.5.1 KoHTposib 3a cucteMamu CMeLLMBaHuS

Cuctembl ana npurotoBreHns OukapbOHATHOMO WM KUCNOTHOIMO KOHUEHTpaTa u3
NnopoLUKa UNu OpYrux BbICOKOKOHUEHTPUPOBAHHBLIX Cpef B OTAEeNeHuu Ananunsa OOSTKHbI
KOHTPONIMPOBAaTbCA B COOTBETCTBUM C WHCTPYKUUAMWU U3rOTOBUTENA CMECUTESTbHON
cucTembl Ans obecneveHns Hagnexallero pactBopeHns. Ecnu npeanpustue NnpoektTupyeT
CBOI0 COBCTBEHHYIO CUCTEMY, OHO CYMTAETCA U3roToBUTENEM, TakuMm obpasom Heobxoanmo,
4yTOObLI nNpoueaypbl BepuduKkauuu, Banugauunm U KOHTpons paspabaTbiBanucb U

OCYLLECTBIAIINCb SKBUBAJIEHTHO TOMY, KaK 3TO AeJlaeT U3roTOBUTETb.

43



44

FOCT P UCO 23500-1—2021

KucnoTtHble n 6ukapboHaTHbIE KOHLEHTPaTbl MOTYyT BbITb UCNbITAHBI NyTEM U3MEPEHMS
X NPOBOAMMOCTHU, MAOTHOCTM C NOMOLLbIO NSIOTHOMEPA UK YAENbHOrO Beca C NOMOLLbIO
rmgpomeTpa B COOTBETCTBUN C MHCTPYKUMSIMU U3FOTOBUTESS. XOTHA 3TO U He TpebyeTcs,
HeKoTopble N3roToBUTENN NMOPOLLKOBbIX KOHLEHTpaTOoB nnm Apyrnx
BbICOKOKOHLEHTPUPOBAHHbIX Cped MOryT YCTaHOBWUTb AOMYCTUMbIE AManas3oHbl Nn6o
NPOBOAMMOCTU, NGO NNOTHOCTU, NGO YAENbHOro Beca KOHLEHTPATOB, MPUrOTOBIIEHHbIX
M3 ux nopowka. Mcnonb3oBaHne TonMbKO pH B KayecTBe wHOMKaATOpa Haasfexallero
pacTBOpPEHUs HeuenecoobpasHO Kak [Ans KACAOTHbIX, Tak u Ans 6ukapboHaTHbIX
KOHLEHTPaToOB, MNOCKOMbKY Oonblime KonebaHus KOHUEHTpauum He npuBogAT K
3Ha4YNTENbHbIM M3MeHeHNsM pH. KOHUEHTpaTbl He creayeT MCNonb30BaTh UM NEPEHOCUTD
B HAKOMUTENW ONSA XPaHEHUs UNU pacnpedenuTenbHble CUCTEMbI OO0 3aBepLUEHUs1 BCeX
ncnblTaHMn. PeaynbTaTbl UCMbITAHUMIA N NPOBEPKA MX COOTBETCTBUA BCEM MNPUMEHUMbIM
KpUTEpUAM [OOSMKHbI OblTb 3aperncTpupoBaHbl M NOAMUCAHbl NMUaMK, NPOBOASLLMMMU
NCMbITaHKUS.

7.5.2 KoHTponb 3a gobaBkamu

Korga po6aBkv HasHayalTCA KOHKPETHOMY MaUMEHTY, KOHTEWHEP, COoAepKaliuvi
npeanucaHHble KOHLUEHTpaTbl, AOMKeH ObiTb MapKMpoOBaH UMEHEM MNauMeHTa, KOHEeYHOW
KOHLUEHTpaumen [obaBnsiemMoro 9nekTponuta, AaTol U BPEMEHEM CMeLUMBaHUS
npeanuMCcaHHOro KOHUEHTpaTa M MMEHEM nuua, KOTopoe cmelwmBano pfobaeky. JTta
MHopMaUmsa Takke AomkHa ObITb 3anMcaHa B COOTBETCTBUM C TpeboBaHnAMM nyHKTa 4.5.
OTnkeTka [OomkHa ObITb MNpUKpenneHa K KOHTEeMHepy, Koraa HadMHaeTcsa npouecc

cMelwimnBaHuA.

7.6 KoHTponb 3a pacnpegeneHuemM KOHLUEHTpaTa

PekomeHayeTca exeOHEBHO NpOBEpsTb, MNOAKMAYEH JiM  COOTBETCTBYHOLLUNA
KACNOTHbIN N BuKapbOHATHBLIN  KOHUEHTpaT K COOTBETCTBYKOLWEN NUHUM nodaydn
KOHLEHTpaTa, €ecnu HakonuTenb ANns XpaHeHWs He MNOAKMKYEH MOCTOAHHO K €ro
pacnpegenutensHomy Tpybonposoay.

Mocne TOro Kak cuctema pacnpegeneHns OukapboHaTta akTMBMPOBAHA,
ANanusnpyroLwmni pacTBop crieqyeT KOHTPONMpoBaTh eXeHenenbHO 4O TexX Mop, noka He
OygeT nonyyeHo [0OCTATOMHO [aHHbIX, 4YTOObLI MPOAEMOHCTPUPOBaTbL COOTBETCTBUE
nporpamMmmbl Ae3vHEeKUUn Ans cuctembl pacnpegeneHns bukapboHata. B atom crniyyae
yacToTa KOHTPOIISt MOXET ObITb CHMXKEHa, HO HabnaeHMe OOMKHO NPOBOANTLCA HE pexe

ogHoro pasa B Mecsu. Ecnn B anannnpyriem pacrtBope 06Hapy>KeHo noBbILLEHHOE
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obLLee KONMYEeCTBO >XU3HECMOCOOHbIX MUKPOOPraHM3MOB MM YPOBEHb 3HAOTOKCUHOB, TO
cnegyetr OUEHUTb M NEPecMOTpeTb NporpamMmy Oe3nHgeKuMn [nsi BCEX CUCTEM,
yyacTBYKOLMX B MNOArOTOBKE  OMAnNM3vpylolero pacTBopa, BKMAYas  cuUcTemy
pacnpegenexHnss bukapboHaTHOro KOHUEHTpaTa. 3aTeM crneayeT YBENUYUTb 4acToTy
HabnogeHna 0O Tex Mop, noka He OyaeT OoKasaHo, YTO NMepecMoTpeHHas nporpamma
Ae3nHdekumm KoppektHa anst obecneyvyeHns KOHUEHTpaTa, MO3BOSISIOWErO0 rOTOBUTb
Ananuanpyrowmnn pacteop, oteevarLwmnn TpebosaHmam kadectesa CO 23500-5.

HeT Hukakmx onybnmuKOBaHHbIX COOOLWEHUA O  KUCAOTHbIX  KOHLUEHTpartax,
NOAAEPXKMBAOLLMX POCT BGaKTepun; No3ToMy HeT HeobGXOOMMOCTM NPOBOAMTbL PYTUMHHbLIE
NCMNbITaHWs Ha obLLee KONMMYECTBO XN3HECMOCOOHBIX MUKPOOPraHN3MOB U SHAOTOKCUHOB B
9TUX cucTemax. TeM He MeHee, [OOMMKHA ObiITb NpeaycMoTpeHa BO3MOXHOCTb

,El,eSI/IH(bMU,I/IpOBaTb 3TN CUCTEMBbI.

7.7 KoHTponb 3a AO3MpOBaHMeM Ananusnpyrowero pactesopa

[o3npoBaHne  Onanuanpylowero pactBopa  AO/MKHO  KOHTPONMpOBaTbCA B
COOTBETCTBUM C MpouedypamMu, YKasaHHbIMM u3rotoBuTenem obopyaoBaHus. Korga
nonb3oBaTenb npeabsBnseTr ocobble TpeboBaHus K HaAbGNOAEHWIO 3a A03UPOBaHUEM
Anann3npyroLLero pacteopa, HanpuMmep npyM U3MeHeHUM HaCTPOEK annapara Ansa guanumaa,
4yTOObI paspeLlnTb NCNOSb30BaHNE KOHLIEHTPATOB C APYIMM COOTHOLLUEHWEM LO3MPOBaHNS,
nonb3oBaTeNb A0MKEH pa3paboTaTth npoueaypbl 418 PYTUHHOIO KOHTPOSSA 3a 3HAaYeHUAMU
SNEKTPONNTOB AMann3npPYyoLLIEro pacTBOpa, Takne Kak KOHTPonb 3a Hatpuem (Na+), kannem

(K+) nnu npoBoAMMOCTbIO Ananu3pyroLwero pacteopa.

8 MeTtoabl MMKpO6MO.I10I'M‘-IeCKOFO KOHTpPONA

8.1 O6bwwme nonoxeHus

MeToabl 60pbObl C pasMHOXEHNEM MUKPOOPraHM3MOB B CMCTEMax remoguanvsa B
NnepByl0 oyepedb rnpeanonaralT COOTBETCTBYIOLLEE MPOEKTUPOBaHUE U 3KcrnyaTauumio
CUCTEM, a TaKKe PerynsapHyro Ae3mHGEKLMIO BCEN KNOKOCTHON CUCTEMBI. DTO BKIIOYAET B
ceba membpaHbl obpaTtHOro ocmoca (0COBEHHO YUCTYHO CTOPOHY), pacnpenenuTesibHble
TpybonpoBoabl, BXOAHbIE NUHUW K annapatam Ans gvanumsa (pacrnonoXeHHble nepes
KOHTYpOM Ae3vHdeKkuun annapaTta gna avanusa) u annapatbl gns guanusa (Kotopble
MMEIT CBOW COOCTBEHHbIM KOHTYp Ae3uHdekunn u nporpammy). KniodeBas koHuenuus

obecneyvyeHnss COOTBETCTBUA Tpe6OBaHI/IFIM MNYHKTOB 4.2.4 n 4.4 3aknio4yaeTcs B TOM, 4TO
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rpacovkn  pesvHdekuun  OOMKHbl  paspabaTtbiBaTtbCA  TakMm  06pa3oM,  4TOObI
npenoTBpawaTb PpasMHOXEHNE MUKPOOPraHM3MOB, @ HE YHMYTOXaTb UX MOCMe TOro, Kak
OHUW pasMHOXaTCs 00 HenpuemrieMoro ypoBHS. [py TakoM MeToae KOHTPOSibHbIE YPOBHU
MUKPOOPraHM3mMoB W 9HAOTOKCMHOB OEMOHCTPUPYIOT  3PEKTUBHOCTL NporpamMmbl
Ae3nHeKunK, a He ykasblBaloT, Koraa criegyet NpoBOAMTb AE3UHMEKLMIO.
MuKpoopraHnambl B pacTBOpax KONIOHM3UPYKOT MNOBEPXHOCTU, YTO NPUBOAUT K
obpasoBaHunio OGUONNEHKW, [axe Korga YPOBEHb MMUKPOOHOro 3arpsi3HEHUA HU3OK.
MuKpoopraHuambl, XuByLLMEe BHYTpPM OMOMMNEHOK, BblpabaTbiBalOT BHEKTETOYHbIN
nonucaxapug WM CrvM3uCTbi MaTpUKC, KOTOPbIM 3awuwaeT ux OT Ae3MHGEKUUN.
MuKpoopraHnambl TakKe BbIOENAKT Kak MpoCTble, TaK M CINOXHble MeTabonutbl. WX
BNUSHME Ha NaUMEHTOB, a Takke TOo, YAANnAlTCA NN OHW C NMOMOLLBI0 3HOOTOKCUMHOBbLIX
uNbTPOB, B  3HAYUTENIbHOW CTENeHu HeusBecTHO. [loaTomy BCce  MeTonbl
MUKPOBNONOrMYECKOr0  KOHTPONSA CUCTEMbl AOSMKHbI  ObiTb  MPOAKTUBHBLIMW, 4YTOObI
OrpPaHNYnTb POCT MUKPOOpPraHMamMoB W obpasoBaHMe OMONMEHOK M NpenoTBpaTUTb
6uonornyeckoe obpactaHne. KpainHe BaxHO, 4TOObl npouedypa Ae3nHdeKunn
NpYMeHsanacb C caMoro Hadana paboTbl CUCTEMbl remoguanusa, NOCKOSIbKY OAHaxAbl
obpasoBaBLuytocs GMonneHKy TpyaHO, ecriv BOO6LLE BO3MOXHO, YHUUTOXUTb.
Ob6beguHeHHble ycunua no Ae3nHdEeKUUn M UCnonb3oBaHUID MeToaoB 6opbbbl C
BakTepnsaMn NO3BONSAKT CBECTU K MUHUMYMY MWKPOBMONOrnyeckun poct n obpasosaHue

OVONNEeHOoK.

8.2 Oe3undekumsn

8.2.1 O6wwme nonoxeHus

[e3nHdekumsa — eanHCTBEHHbIN 3EEKTUBHBIN METO, YMEHbLUEHUS N MHAKTMBALUK
MUKPOopsI.

Bo-nepBbIX, 1 3TO camoe rnaBHOE, BakHa 4YactoTa Ae3vHdekumn. [esmHdbekumsa
OOMMKHA MpOBOAUTBCA PEerynsipHo, 4ToObl OrpaHuynTb O6pasoBaHue OuonneHoK u
npenoTBpaTuTb OmosarpsA3HEeHne B XKUOKOCTHbIX MyTSX CUCTeMbl. B 3aBucumoctn ot
obcTosaTenbCTB ANs cobntogeHnsa TpeboBaHNn K KAYECTBY XKUAKOCTU, U3TTOXKEHHbIX B MYHKTE
4, moryT notpeboBaTbCA pasnnyHbie YPOBHU OE3UH(EKLNN.

Bo-BTOpbIX, BCE MOBEPXHOCTU B KOHTYpPE [AOSMKHblI ObiTb OXBayeHbl MNpoLeaypon
AesvHdpekuun. ITo BKIoYaeT B ceba membpaHbl 06paTHOro ocmoca (0COBEHHO YUCTYHO
CTOPOHY), pacnpenenutenbHble TpybonpoBoAbl, BXOAHbIE NMHMM K annapartam Ans

avanusa (pacnofioXeHHble nepen KOHTYpOM Oe3nHdpeKuuM annaparta Ans auanusa) u
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annapatbl Ansg avanumsa (KoTopble MMEKT CBOW COOCTBEHHbI KOHTYP Oe3UHdEKUUn U
nporpammy).

B-TpeTbnx, npouenypa AesvHdbeKuun, npumMeHsiemass ¢ 3a4aHHOM 4acToTOW U C
BKITIOYEHNEM BCEX KPUTUYECKUX 30H, AOSMKHa ObITb cnocobHa cBecTM K MUHUMYMY
nocnencteuns buoobpacTtaHus.

[e3nHpekumio MOXHO NPOBOAUTL C MOMOLLLIO Tenna WM XumukaTtoB. Y®-namnbl
MOryT OblTb MCNONb30BaHbI 4151 MHAKTUBALMM MAAHKTOHHbBIX KNETOK, HO HE MMEIOT HUKaKoN
LleHHOCTW NpoTMB ntobor GrnonneHkun, KotTopasi obpasoBanack B CUCTEME.

8.2.2 Mukpobuornormyeckme acnekTbl MPOEKTUPOBAHNSA XULKOCTHBIX CUCTEM

KoHTyp nocne cuctembl obpaTHOro OoCcMOCa, BKYas YUCTYHDO CTOPOHY MemOpaH
obpaTHOro ocmoca, pacnpefenutenbHble TpybonpoBoabl, HakonUTenu M UNbLTPbI B
pacnpegenuTenbHbliX TpybonpoBoaax, a Takke BXOAHbIE NMMHUM K annapatam Anis gnanuaa
OOIMKHbI 06CcnyXmMBaTbCs U Ae3MHMUMPOBaTLCA TakMm o6pa3om, 4TOObl MOXHO Obino
BbINOMHATL MUKpoburonornyeckune tpedosaHms NCO 23500-5 n MCO 23500-3.

MprMepbl XOpOLLEro CUCTEMHOIO MPOEKTUPOBAHMUSA BKIOYAKOT:

- NCNONb30BaHNE CUCTEMbI PELIMPKYISALINN,

- nsberaHve TynMKoB 1 30H MEPTBOIo NPOCTPAHCTBA,

- BbICOKOKAQYE€CTBEHHYIO OTAENKY LLBOB Y COEOUHEHUN,

- UCNONb30BaHME MaTepuarnoB, COBMECTMMbIX C MfaHUPyeMbIMKM  MeTog4aMM
Aes3nHgekumn, n

- n3beraHve Hakonutenen Ana xpaHeHus. Ecnu  HakonuTenb ANns  XpaHeHus
Heob6xoauM, OH OOMKEH ObiTb CNPOEKTUPOBAH U CKOHCTPYMPOBAH TakMm obpa3om, YTobbI
€ro MOXXHO ObINO OYNCTUTL N NPOAE3NHEPULMPOBATb.

lMocne ycTaHOBKM CUCTEMbI BOAOMOATOTOBKM HEO6X04MMO NoaaepKmBaTh NOTOK BOAbI,

4YTOObI OrpaHMyYnTL 06pasoBaHMe BUONNEHOK.

MpumevyaHne 1 — Ob6pasoBaHne OMONMNEHKM HA MOBEPXHOCTU ABNSETCH CNeAcTBUEM
MHOMMX  (DaKTOpOB, BKMKOYasA  LUEPOXOBATOCTb  MOBEPXHOCTM M CKOPOCTb  MOTOKa.
OKcnepuMeHTarnbHble UCCrefoBaHUs nokasanu, Yto TypbyneHTHoe TeyeHue B TpybonpoBOAHOM
cucTeme CnocobHO MUHUMU3NMPOBATb, HO HE NOSMHOCTLIO YCTPaHUTb obpa3oBaHue GUonneHku.

MpnumevaHume 2 — B otgeneHunsax gnanusa MOXeET He OblTb HEMPEPbLIBHOMO NOTOKa Yepes
CUCTEMY, TaK KaK NauuMeHTbl He MOryT FeYMTbCA B TeYEeHMEe HOYM UnM cuctema npoxoauT
obcnyxueaHve. CrnegoBaTteribHO, HEBO3MOXHO OMNpeaennTb MWHUMAarbHYK CKOPOCTb MOTOKA,

KoTopas 6bina 6bl addekTMBHA AN YMeHblueHus obpasoBaHust BuonneHku n BGakrepuanbHOro

47



48

FOCT P UCO 23500-1—2021

3arpAa3HeHunA. Kpome TOro, WUCMonb30BaHWE TaKon CKOpPOCTWM MOTOKa He MOrso Obl 3aMeHUTb

peryndapHyro D,e3VIHCbeKLI,IMO pacnpep,enMTeanoPl CUCTEMBbI.

[MpoekTnpoBaHne CUCTEMbI [LOSMKHO TaKKe YyyuTbiBaTb NpodunakTnyeckoe
obcnyxuBaHne CUCTEMbI pacnpegenieHnst XUOKoCTU, a Takke obyyeHume u NoaroToBKY
nepcoHana C Uenbl0  MNOBbIWEHUST  OCBEAOMSIEHHOCTM O  Ae3uvHdekumn wn
MUKPOOMONOrM4eCckoM KOHTpONe.

Mporpamma pgesvHdekumn morna 6bl KomneHcupoBaTb CraboCTb B KOHCTPYKLMK
CUCTEMbI, HO HE CMOXET MOSTHOCTbLIO NpeaoTBpaTUTb obpaszoBaHne OMOMMNEHKN, KOTOPYHO
OyneT TPyaHO UCKOPEHUTD.

8.2.3 YactoTta gesnHdekummn

8.2.3.1 O0OLune nonoxeHus

KntoueBasa koHuenumsi obecneyeHns cooTBeTCTBUSA TpeboBaHUAM NyHKTOB 4.2.4 un
4.4.2 3aknoyaeTca B TOM, YTO rpadoukum Ae3nHdeKuMn OOmKHbl paspabaTtbiBaTbCs ANs
npenoTBpaLleHnsi pa3MHOXeEHNA BakTepuin, a He Ana YHUYTOXeHUs 6aktepuin nocne Toro,
Kak OHW pPa3MHOXWUITUCb OO0 HENPUEMSIEMOrO YpOBHS (T. €. Bbllle ypOBHA genctaus). Npu
NCNOMb30BaHMM 3TOr0 METOoAa KOHTPOSIbHbIE YPOBHU GakTepun U SHOOTOKCMHOB Chyxat
ANS AeMOHCTpaumn apPeKTUBHOCTM NporpaMmmbl Ae3NHAEKLMK, a HE ANA YKasaHUda Toro,
Korga cnefyet NnpoBoAUTb Ae3MHMEKUMIO.

[e3nHdekumsa HoCUT NPOUNAKTUYECKUIA XapaKTep N OOIMKHA NPUMEHSTBCA C CaMOro
Ha4ana akcnnyataumm cuctemsl. Yactota Ae3nHdeKUnn MoXeT BbITb UBMEHEHA HA OCHOBE
pe3ynbTaToB, MOMYYEHHbIX B X04e Banujauuu, anuaHags3opa M NOBTOPHOW Banuaauumn.
JTioboe Takoe n3aMeHeHne OOMKHO ObITb Haanexawmm obpasom 3a40KYMEHTMPOBAHO.

8.2.3.2 CucTteMbl XpaHeHns 1 pacnpegenenuns Boabl Anga guanusa

Cuctembl XpaHeHUs 1 pacnpeaeneHns OOoMKHbl Ae3MHULMPOBATLCSA MO rpadouky,
NO3BONSAOLEMY PErYNAPHO BbIMOMHATL PEKOMEHAALMM No Ka4eCcTBY BOAbI, COAEpKaLLMECH
B nNyHkTe 4.2.4. [Ins MHTerpupoBaHHbIX cucteM obpaboTkn 1 pacnpegeneHvss cnegyet
cobniogatb MHCTPYKUMKU M3rOTOBUTENSA MO AE3UHMEKUUN MPU YCNOBUKU, YTO PYTUHHBLIN
KOHTPOSb MOKa3blBaeT, YTO OHWM COOTBETCTBYIOT TpeboBaHnAM nyHkTa 4.2.4. [1ns cuctem,
cobpaHHbIX M3 OTAENbHLIX KOMMOHEHTOB, YacToTa Ae3vHdekumm, Heobxogumasa ans
MUHMUMU3aUMn obpasoBaHna OuonneHkn, 6yaeTr BapbuMpoBaTbCA B 3aBUCUMOCTU OT
KOHCTPYKUMN CUCTEMBI U, B Crlydae CYLLECTBYIOLNX CUCTEM, OT CTEMEHWN, B KOTOPOW YXe
nponsoLso kakoe-nnbo GuoobpactaHme. B npunoxeHun C cogepxutca AoNOnHUTENbHas

MHOpMaLmMs O KOHTpone 3a obopyaoBaHWeM ANns MOArOTOBKM U pacnpenenuTenbHbIMu
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cuctemamun. B npunoxeHun D cogepXuTcs OONOMHUTENbHas MH@opmMauus O MeToaax
MUKPOBNONOrMYECKOro KOHTPONS.

8.2.3.3 CuncreMbl cMeLlLuMBaHUS KOHLEHTPaTOB

O6opyaoBaHve onsi CMELLMBaHWS KOHLIEHTPATOB crieayeT nnbo

a) MOMHOCTbIO ONOPOXHUTB, OYNCTUTL U/UIM NPOAE3NH(PULNPOBATL B COOTBETCTBUM C
WMHCTPYKUUAMMU U3FOTOBUTENS; UIK

6) ouMcTTe W/MnNn  nNpoAaesvHduMuMpoBaTb C  WCMONb30BaHWEM  MpoLeaypbl,
JoKasaBlUen CBOK 3(PPEKTUBHOCTL MPU PerynsipHOM MNPOU3BOACTBE KOHLUEHTpaTa, YTo
Nno3BondeT BbINOMHATL pekoMeHaaumm nyHkta 4.3.1.

[aHHble 0 cMeLlLMBaHUN N Ae3NHMEKLUN OOMKHbI ObITb 3anucaHbl 4518 KaXaoro uukna
CMeLUMBaHUA 1 Ae3nHMEKLNN B crneumanbHbIA XypHan.

8.2.3.4 CwucteMbl pacnpeneneHus KoHueHTpaTa

Cuctembl pacnpegenenuns 6ukapboHaTHOro KOHUEeHTpaTa no TpybonpoBogam OOMKHbI
Aes3nHpuumpoBaTbca MO0 B COOTBETCTBUM C WHCTPYKUMAMU M3roToBUTENd, NMbo C
Mcnonb3oBaHMeM npoueaypbl, KoTopas Oblna NpogeMOHCTpMpOBaHa OTAENeHneM Kak
appekTnBHASA Npn perynsipHOM NPOM3BOACTBE KOHUEHTpaTa, Mo3Bonsowas BbINOMHATb
pekoMmeHgauun nyHkta 4.3.1. Ecnu wnsrotoButens He npenoctaBnaeT npouenypy
Ae3nHekLmmn, nonb3oBaTerb JOMMKEH pa3paboTaTb U YTBEPAUTb NPOTOKON Ae3nHGEKLNN.
PekomeHgyeTtcd, 4TOObl KOHTPOMb 3a CUCTEMaMWU pacnpeferieHuUs KoHUeHTpaTta
OCYLLECTBNANCS Ha perynsipHoOn OCHOBE.

Korga nponsBoauMbiv LLEHTpPanmM3oBaHHO GukapboHaTHLINM KOHLEHTPAT nepenmBaeTcs
B MHOropa3oBble€ KOHTENHEePbI AN KOHUEHTpaTa, KOHTENHEPbI U NPUEMHbIE TPYOKN AOSMKHbI
Ae3nHPUUMPOBATLCA MO KpanHen Mepe exXeHeaenbHO Unm ¢ NepUognuyHoOCTbLIO, Tpebyemon
MEeCTHbIMM NpaBunamMmn. KoHTenHepbl ¢ bukapboHaTHbIM KOHLLEHTpaToOM 1 TpyOku anst cbopa
KOHLEeHTpaTa [OOSMKHbl ObiTb MPOMbITbI OYMLLEHHOW BOLOW, BbICYLIEHbl Ha BO34yxe W
XpaHUTbCS MNEepeBEPHYTbIMM B KOHUE Kaxaoro AHsa obpaboTku. [lockornbKy HeT
onybnMKoBaHHbIX OTYETOB O TOM, YTO KWUCHOTHBIA KOHLEHTpAT, NOLAEPXKMBAET pPOCT
GakTepuin, Oe3mHeKUMss CUCTEM pacrnpeaeneHnst KACIIOTHOMO KOHUEeHTpaTa ObBbIYHO He
Tpebyetca. Tem He mMeHee, AomkHa BbiTb obecneyeHa BO3MOXHOCTb O€3UHMULMPOBATb

9T CUCTEMBDI.

8.3 MeToabl MUKPOOMONOrMYECKOro KOHTpPoOns

8.3.1 O6wwme nonoxeHus
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XupgkoctHas cuctema [O0SmKHaA perynsipHO KOHTPONMPOBATbLCHA C LENb NPOBEpPKU
cobnogeHns MUKPOBMONOrm4yecknx rnokasaTernemn KayecTBa (brnoHarpyska,
npeactaBneHHas oOWMM  KONMYECTBOM  MUKPOOPraHmamoB B 4awke [leTpu wu
KOHLIeHTpaumen a3HOOTOKCUHOB).

Yactota otbopa npo6 p[omkHa COOTBETCTBOBATb MNPUMEHMMbIM  MECTHbIM
pekomeHgauuamMm. Ecnu  TakMx pekomMeHgauunM He  CywlecTByeT, pekoMeHayeTcs
cnepymwollee:

a) cuctemMa BOAOCHAOXeHWUA: Konuyectso Npob m nosvuum otbopa nNpod LOSMKHbI
OCHOBbIBATbCS Ha CMOXHOCTU U pa3Mepax cuctembl BogocHabxeHus. [lepnognyHocTb
OyoeT 3aBuceTb OT aHanui3a AaHHbIX, cOobpaHHbIX B Xo4e BanugauMm M NOBTOPHOM
Banugauun. Hambonee 4acTo NPUMEHSAETCS EXXEMECAYHbIN KOHTPOSIb, HO MeHee unu 6ornee
YacTbI KOHTPONb MOXET ObiTb BO3MOXHbIM Ha OCHOBE AaHHbIX, COOpaHHbIX B Xo4e
Banugauumn n NOBTOPHOW Banuaawumm.

b) annapatbl onsa guanuaupylowero pacrteopa/remoananusa 6e3 BanuanpoBaHHbIX
BGakTepnanbHOro WM 3HOOTOKCMHOBOrO  (OUNbLTPOB: annapatbl  LOMKHbI  perynsipHo
noasepraTbCs WUCMAbITAHUKO ONA MPOBEPKN 3PEPEKTUBHOCTU Mpouecca Le3nH@eKLMN.
'paduk KoHTpoONnsA OyaeT 3aBuceTb OT TUMA WUCMNONb3yemMoro npouecca Ae3vH@eKunn.
Kaxxablh annapaT JofmKeH noaBepraTbCsa UCMbITaHMIO MO KpanHen Mepe OauH pas B rod, u
B KaXXOoM criyyae Heobxoaumo oTbupaTth pasnuyHble annaparbl. Yalle Bcero npuMeHsieTcs
eXeMeCHAYHbIN KOHTPOIb.

C) HeT HeobxoAMMOCTU OTOMpPaTb NPOOLI YNLTPAYMCTOro ANanNU3npyoLLEro pacteopa
MNU  3amellarollero pactBopa, €CcnvM  UX NPOU3BOACTBEHHbIE MYTU  OCHALLEHbI
BakTepmanbHbIMU Y 3HOOTOKCUHOBBIMW OUNbTPaMn, BannaupoBaHHbIMU N3rOTOBUTENEM U
aKCNNyaTUpyeMbIMU N KOHTPONMPYEMbIMU B COOTBETCTBUU C MHCTPYKLUNAMMU N3rOTOBUTENS.
MoxeT BO3HUKHYTbL HeobxoauMmocTb oTbopa npob guanuaupyrowero pacTeopa,
nocTynarLlero B Takne b6akrepuarnbHble N 3HOOTOKCUHOBbLIE (PUNBbTPLI, B 3aBUCUMOCTU OT
WHCTPYKUUIN M3roTOBUTENS MO MCNOMb30BaHUIO (OUNbTPOB; HAaNpMMep, Koraa B UHCTPYKUUK
MO MPUMEHEHWI0 yKasaHO KayecCTBO pacTBopa, MocTynawwero B (punbTp. (CM. Takxe
npunoxeHuna D n E.)

PesynbTatbl UCNbITaHUA OOMKHbI OblTb MOABEPrHyThl TpeHaoBoMy aHanuay. Korpa
peaynbTaTtbhl NPEBLILIAOT YPOBHU OENCTBUSA, UNN B Cllydae NMPOreHHOM peakuumn naumeHTa
unu nogospeHua Ha Gaktepuemuto/pyHremuio, crnegyet HayvaTb WccrnegoBaHue W

nocneayLmii KOHTPOrb. OTO UCCNeaoBaHNE MOXET BKMoYaTb AOMONHUTENbHbI 0TOOp
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npo6 n AononHuUTenbHbIE Npouenypbl Ae3VHMEKUMM, NpoBOoAMMbIE B COOTBETCTBUMU C
pekoMeHaaunaMmn N3rotToBUTENS.

8.3.2 OT60p Npob

8.3.2.1 Mecta otbopa npob Bogbl AN gManunsa

OT60p Npob Npom3BoANTCA Ha BbIXOAE pacnpenennuTeribHoON CUCTEMbI B COOTBETCTBUN
C MHCTpPYyKumMamK no otbopy npob, npeaocTtaBneHHbIMU N3rOTOBUTENEM.

B oTcyTtcTBME MHCTpPYKUMIA un3roToBuTens ans obecneyeHuss Toro, 4YTobbl B3SAThIN
obpaseL, He 6biN 3arpsa3HeH Kaknm-nnbo MMKPOGHBLIM pocToM B MecTe oTbopa npobbl, MoryT
MCNONb30BaTbCS CreayoLne Mepsbl:

- nobon wnaHr, NpuUKpenneHHbIi K Touke otbopa Npob, aormkeH 6biTb yaaneH. MNMopT
cnegyeT OYUCTUTb CTEPUNBHOM Mapfien unm BaTHbIM TaMNOHOM, CMOYEHHbIM cnMpToM. He
cnegyeTt ucnonb3oBaTth OTOenuBaTtenb wnuM  Apyrme  Ae3nHuUMpylowmne pacTBOpbI.
Mpo6ooTbopHOE OTBEPCTUE OTKPLIBAETCS, N XXUAKOCTU pa3pellaeTcsa cTekaTb B OTXOAbl B
TeyeHne He MeHee 60 cekyHA o0 acenTuyeckoro cbopa npobbl, eCnm TONMBLKO B MHCTPYKLUMSX
MO MCMNOJSIb30BAHUIO U3roTOBUTENS nopTa He ykaszaHo umHoe. O6bem cobpaHHoW npobbl
AormkeH coctaensatb oT 5 mn go 1000 mn B 3aBUCMMOCTM OT NPOBOAUMOIO UCMbITAHUA U/Unn
B COOTBETCTBUMN C TpeboBaHnaMM nabopatopun, npoBoasLlien ucnbitaHne. KOHTENHepSI,
ncnonb3yemble AMs KyNbTUBMPOBaHUSA 06pasuoB, AOSMKHblI ObITb CTEPUMBbHLIMKU U He
coaepxaTb 9HOOTOKCUHOB.

- MOryT MCMonb30BaTbCs W ApyrMe metoabl otbopa npob npwu ycrnoBuM, YTO OHM
NpOLLM Banuaaumio.

8.3.2.2 O6pasubl guanmsnpyroLiero pacteopa

MpoObl AOMKHBbI OTOMpPATLCS M3 NMHWMM MOA4aYn AManu3npylowero pacteopa B
COOTBETCTBUM C WHCTPYKUMAMM MO OTOOpYy npob, npenocTaBfeHHbIMU M3rOTOBUTENEM
cUCTEMbl NoJauvv guanuaupyrowero pactBopa. Ecnm 9To He ykasaHO, TO HapyxHas
NOBEPXHOCTb NopTa Ansg otbopa npob (a He NPOCBET) MOXET ObITb Npoae3nHdMUMpOoBaHa
nyTem npotupanusa cnupTom, 70 %-HbIM 3TAHONIOM U M30NPOMNAHOMOM (M30MPONUIOBbLIM
cnuptoM). He cnegyet ucnonb3oBaTb oTbenuBaTtenb vnu gpyrue aesvHuumpylowme
pactBopbl. O6pasel He criegyeT oTbupaTb 4O TEX NOp, Noka BECb CNUPT HE UCMapuTCH,
4yTO6bl HE OCTaBUTbL B 0Opas3Le 0CTaTkoB Ae3NHMMLMPYIOLLEro cpeacTaa.

O6bem cobpaHHOM Npobbl 4omkeH cocTaBnAaTb oT 5 mn go 1000 mn B 3aBUCMMOCTH OT
NPOBOAMMOrO MCMbITAHUA W/MNM B COOTBETCTBUM C TpeboBaHusmMM nabopaTopun,

NpPoBOASALLEN UCTbITAHNE.
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KOHTeVIHepr, ncnomnb3yemble OnNA KynbTUBUPOBaHUA 06p33L|,OB, AOITKHbI  BbITb

CTepwuiibHbIMMU N HE coaepXXaTb IHOOTOKCNHOB.

NMpumeuyaHune — Ecnu cuctema nopgauv [Ovanusvpyiollero pactBopa OCHalleHa
OTBEpCTMEM Af1si 0TOOpa Npob AnanuanpyroLero pacteopa, 40CTyN K KOTOPOMY MOXHO MONy4YnTb C
MOMOLLbIO LLNpKMLA, TO OTBEPCTME A 0TOopa Npod MOXHO NpoAe3nHduUMpoBaTb CIMPTOM U AaTb
€My BbICOXHYTb Ha Bo3ayxe. CTepunbHbIN LWNpWL cnegyeT UCnonb30BaTh A5 acnMpaumm He MeHee
10 mMn guanusmpylowero pacteopa u3 npo6ooT6opHOro oTtBepcTusi. 3amnofIHEHHbIN  LWNpUL
BblGpacbIBaeTCs, U CBeXuU obpasel, AnanuanpyoLLero pacteopa cobnpaeTcsi ¢ NOMOLLbH HOBOrO
cTepunbHoro wnpuua. Ons npobooTOOPHBLIX OTBEPCTUN, COCTOSILLMX M3 MPOCTOM NEeperopoaku,
I'IpOHI/I3aHHOI7I I/IFJ'IOI7I, ncnonib3oBaHme BTOpPOro wnpuua He Tpe6yeTc;|. B kauectBe arnbTepHaTuBbI,
€Crnuv No3BonsieT annapar Ans agnanusa, obpasupbl MoryT 6biTb cobpaHbl cpasy nocrne avanusaTopa
nytem OTCOedAUHEeHUA CTOYHOro coeguHuTena 1 acenTndeckoro c6opa «CBO6OD,HOFO/‘-II/ICTOF0»
obpasua nocre Toro, kak AManuavpyoLLnii pactBop OyaeT Teub B TedeHne He MeHee 60 cekyHa,.

8.3.3 KonunyecTtBo retepoTpodHbIX BakTepui

8.3.3.1 XpaHeHue obpasuos

Mukpobuonornyeckuin aHanms ndoro obpasua pacteopa AOSMKEH NPOBOANTBLCS Kak
MOXHO cKkopee nocrie cbopa, 4Tobbl n3bexaTb HenpeackasyeMbiX U3MeHEHUn B MUKPOBHOM
nonynauun. O6pasupl, NpegHa3Ha4YeHHbIe AN1S NOACHEeTa KONNMYEeCTBa KONOHWUIA, HEe OOSTKHbI
3aMOpaxmBaTbCsA, a OMKHbI XpaHuTbesa npu TemnepaTtype <10 °C go Tex nop, Noka oHU He
OyayT rotoBbl K oTnpaBke wunu cbopy nabopartopuen. Ecnn obpasubl HE MOryT ObiTb
npoaHanu3npoBaHbl B TedeHne 4 4 nocrie cbopa, ux cregyeTt XpaHUTb Npu TemnepaTtype
<10 °C. CnepgyeT nsberatb xpaHeHus1 obpasuoB 6onee 24 u.

XpaHeHne o06pasuoB AnNd aHanu3a 9SHOOTOKCMHOB MOXET OTnnyYaTbCs  OT
NpVYBEL4EHHOrO Bbille, NPWU YCMOBMK, YTO BCH npoueaypa COOTBETCTBYET WMHCTPYKLUUAM
N3roToBUTENS MO Ucnonb3oBaHuio LAL-TecTa.

8.3.3.2 AHanutun4yeckme metoapbl

8.3.3.2.1 MembGpaHHasa punbTpaums

PekomeHgyemble meTtoabl (Hanpumep, MembpaHHas unbTpauus, NOBEPXHOCTHLIN
MeTon, YalleyHbll MeTod), cpedbl U WMHKYOaUMOHHbIE Auanas3oHbl MO3BOMAKT KaXKAoMy
AnanusHoMy LUeHTpy paspabotatb nporpamMmMy KOHTPOSisi, COOTBETCTBYHOLLYIO WX
OTAENEHMIO.

BbibpaHHas nutatenbHas cpefa u Bpems MHKy6aumm AOMKHbI OCHOBbLIBATbCA Ha TUNe
aHanu3npyemoun >XUAKOCTU, Hanpumep CTaHA4apTHbIN Ananuvsnpyrowmi pacTtBop, BoAa,

ncnonbldyemMaa Ond npuroTosrieHuna  CtaHO4apTHOro  Ananm3npyrwulero  pacrtseopa,
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ynbTPayYnCTbI  ANanu3npyroLWwunn pacTeop, Boda, MCMnonb3yemasa And MpurotToBneHns
yNbTPa4YNCTOro Ananm3npyroLLero pacteopa, unm pacTeop, Ucnonb3yemMbl Ans Tepanuu B
pexume peanbHOro BpeMeHu, Takon Kak remognadunbstpaums. BelbpaHHbI MeToa A0SKEH
OCHOBbIBATbCSH Ha aHanuse NPenmyLecTB, HeJOCTATKOB U YYyBCTBUTEITbHOCTU KaXaoro m3
npeanoxeHHolx MetogoB. OH Takke pJomkeH obecneynTb nNauneHTy Heobxoaumble
rapaHTMm B pamkax niobbIX orpaHN4YeHnI, HanaraemMblX MECTHOM nabopaTopHOM NPaKTUKON
paboTbl U KOMMEHCALNN.

MembpaHHasa unbTpaums — aTo punbTpaums obpasua Yyepes meMbpaHHbIN PUNbTP
c gunameTtpom nop 0,45 MKkM unu mMeHee. MembpaHHas dunbTpauus — 3TO MeTof,
ncnonb3yembln, koraa obpasel, JOMMKeH OblTb CKOHLEHTPUPOBAH AN 0OHapyXeHUst HU3KNX
ypoBHen 3arpsasHeHus (obbldHO <1 KOE/Mn), a Takke MoxeT OblTb MCMONb30oBaH ASs
KONMMYECTBEHHOIO onpeaeneHna Opoxoken U HUTYaTbiX rpnbos, ecnu aTo notpebyetcs.
Obbvem, noanexawwmn unbTpaumu, onpegenseTca npeanonaraeMbiM — YPOBHEM

3arpasHeHus n gomkeH coctaenatb ot 10 go 1000 mn.

NMpumeyaHue — AnbTepHaTMBHble MeToAdbl MeMOpaHHOW (UNIbTpaUUM  MOryT
MCMONb30BaTLCS NPY YCNOBUKM, YTO OHU ObINK HagnexalmMm o6pasom NpoBepeHbl U CONnocTaBUMBI

C aHannTn4ecknvm Mmetogamm, ornnmcaHHbIMM B 3TOM pasferne.

8.3.3.2.2 lMoBEpPXHOCTHbIN MEeTOo4

MuneTtka ncnonbdyetca ansa nomMmelieHuns ot 0,1 go 0,3 mn obpasua B vawky letpu
(06blvHO anameTtpom 90 MM), coaepKallyto arapoBylo Cpeay, W pacnpoCTpaHeHust ee no
noBepxHocTu arapa. [Npegen obHapyxeHusa atoro metoga cocraenset 5 KOE/mn, koraa B

KayecTBe MHOoKynsTa ncnonbadyetca 0,2 mn obpasua.

M pnmedyaHune — MOFyT NosIBUTLCS HOBble MeToAbl. Takne meToAbl MOryT UCNOJ1Ib30BaTbCA
npm ycnosumn, 4YTO OHU OblMM  Hagnexawum 06p830M BannanpoBaHbl W coOnoCctaBUMbl C

aHannTn4eCKkMMmn metTogamMmun, N3NoXeHHbIMU B HAcToALlEM NOANYHKTE.

8.3.3.2.3 YaweuyHbit meToq

O6pasey, (06blMHO 1 M) nomewatoT B vawky Metpyn n gobaensatot oT 15 go 20 mn
pacnnaeneHHon cpegbl. OO6paseu u cpega TwaTenbHO MNEepeMeLlnBaloTCa  MAMKUM
BpallleHneM, Mnocre 4Yero MM [awT 3acTbiTb. Bpems mexagy pobasneHumem obGpasua wm

nobaBneHnem pacnnaBfeHHON cpefbl He AOMKHO npesbiwatb 15 MuH. nacTuHky
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nepeesopadmBaldT W UHKYOupytoT. Ecnm  ucnonb3dyetcs 1 mn npobbl, TO npegen
obHapyxeHust aToro metoga coctasnseT 1 KOE/mn.
PacnnaBneHHas cpefa formkHa mMmeTb TemnepaTypy <45 °C B MOMEHT 3anuBku

NNacTuUHbI.

M pnmedyaHune — MOFyT NosIBUTbLCSI HOBble MeToAbl. Takne meToabl MOryT UCMNOJ1Ib30BaTbCA
npn ycnosuun, 4YTO OHU Obinn Hagnexawnm 06pasoM BalinanpoBaHbl 1 COMNOCTaBMMbl C

aHannMTn4eCKMMn Mmetogamu, N3NoxXeHHbIMU B HAacTodALeM NOAMNYHKTE.

8.3.3.2.4 [MorpyxHble NPpo6OOTOOPHUKM

[ocTynHble B HacTosilee Bpemsi NOrpyxHble NPoBOOTOOPHUKM He NoaXOoAsaT Ans
MCNONb30BaHUSA B cCUCTEMax auanuaa.

8.3.3.3 MeToabl 1 ycrosus KynbTUBMPOBAHNS

PekomeHgyemble MeToabl 1 YCNOBUS KyTbTUBMPOBaHUA MOXHO HanTu B MICO 23500-
3, NCO 23500-4 n NCO 23500-5. MeTogonormm ncrnonb3ytoT TPUMNTOHOIMIOKO3HbIN arap
(TGEA) nnu arap Reasoner 2A (R2A), koTopble MHKYOMpYOT Npn Temnepatype ot 17 °C go
23 °C B TeveHue 7 gHen, nnu Tpuntudeckui coesblirt arap (TSA), KOTOPbIA MHKYOUPYIOT Npu
35 °C B TeuyeHne 48 yacoB, Ons KynbTMBMPOBaHWUS CTaHOAPTHOrO Ananuavpylolero
pactBopa u Boabl Ans avanusda. O6ocHoBaHWe ucnonb3oBaHUa TSA M ero BKNHOYEHUE
pasbscHaeTca B MCO 23500-3:2019, npunoxenune A (A.3 mukpobuonornsa soapl).

PesynbTaTtbl KynbTUBMPOBAHMS, MOMlyYEHHbIE C WCMOMb30BaHWEM  OMUCAHHbIX
MEeTo[O0B, SBMNATCA NUWb OTHOCWUTENbHLIM MoKa3aTenem OuoHarpyskm U He [JawT
abcontoTHoM BakTepmanbHON Harpyskn. PasnunyHslie TuUnbl cpes v MHKY6aunoHHbIe nepuoabl
MOTYT NPUBOAMTb K PasfMyHbIM KOHLEHTpPauusaM KOMOHWUIA U Tunam BOCCTaHaBNMBAEMBbIX
MUKpoopraHuamos [10], [11], [12].

B 6onee paHHuX uccnegoBaHnax coobLianoch, YTo UCNonb3oBaHWe arapa Reasoner
2A (R2A) npuBoauT k 6Gornee BbLICOKOMY KOMMYECTBY KOMOHWUW, YEM WCMNONb30BaHUE
TpunTudeckoro coesoro arapa (TSA) ons npo6 BoAbl U AManu3npyowmx pactesopos [11],
[12], [13]. B 6onee nosgHen nybnvkauMm aBTOpPbI yKkasanu, YTo He Oblno CyLeCTBEeHHbIX
pasnuyun Npu cpaBHeHUM BakTepranbHOW Harpys3ku B CTaHOapTHOW Bode ANS Avanusa u
CTaHOapPTHOM AManuaupyolemM pacTtBope ¢ ucnonb3oBaHnem =50 KOE/mn B kadecTtBse
npegena gencTeus Npu aHanunse ¢ npumeHeHnem R2A n TSA B yCNnoBusiX, yka3aHHbIX BbILLE
[11].

TpuntoHornoko3Hbin arap (TGEA) Takke Obin 3asBNeH kak UICTOYHUK 6onee BbICOKOro

konunyectea konoHun, yem TSA. [10] Maltais n gp. [11] npu cpaBHeHUun aTon cpeabl ¢ TSA
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nokasanu, 4To Jons cTaH4apTHbIX 006pasuoB BOAbl ANS Auanusa, AallmxX KONMYecTBO
konoHnn =250 KOE/mn, cywecTtBeHHO oOTnu4anacb OT TaKoBOW, MOMy4YeHHOM C
ucnono3osaHem TSA (P = 0,001), npudem pgns kaxgou cpedbl WUCMNOMb30Banuchb
COOTBETCTBYKOLUME YCNOBUA WHKyDaumn, ykasaHHble Bbiwe. CooToweHus obpasuos
Ananumsnpyrowlero pactsopa, B KOTOpbIX MUKpOBHasa Harpyska coctaensna =50 KOE/mn,
CYLLLECTBEHHO HE pasnuyanucb B 3aBMCMMOCTU OT cpefbl U YCNoBUin NHKYGaLmn.

BbibpaHHas nuTaTenbHas cpefa v ycrnoBus MeToAda aHanmsa OOSKHbl OCHOBbIBATbCS
Ha TUNe aHanM3Mpyemon XMAOKOCTWU: Boga ANA Ananusa, CTaHAapTHbIM OUanuanpyowmmn
pacTBOp, YNbTPAYUCTbIN OMaANU3NPYIOWNKA  pacTBOp WK  3aMellalolnn  pacTseop,
ncnonb3yembln  ANd  Tepanun B peXuMe  peanbHOro BpeMeHW, TakouW  Kak
remogmnadunbTpauus, n uenu aHanusa. OHa Takke gomkHa obecnevmBaTb 6€30NacHOCTb
NauUMEHTOB N y4MUTbIBaTb MECTHYIO NPaKTUKy nabopaTtopHon paboTbl, a Takke BO3MOXHOCTb
BbINOSIHEHUSA MECTHbIX HOPMaTMBHbIX TpeboBaHWI U TpeboBaHU KOMMNEHcaUnN.

8.3.4 WcnbiTaHne Ha GakTepuanbHble 3HAOTOKCUHBDI

BakTtepuanbHble 3HOOTOKCUMHbI  aHaNM3WpylTCAa C  MNoMowbio Tecta Limulus
amoebocyte lysate (LAL). CoBpemeHHble hapmakonen [CoeamHeHHbIx wTatoB (USP),
eBponenckas u snoHckas oapmakonen] NpU3HatoT WeCTb PasfMyHbIX METOO0B UCMbITaHUS.

McnbiTaHne Ha 3HOOTOKCUHBI TpebyeT obyYyeHnsa 1 SOMKHO NPOBOAUTHCA MOSTHOCTbLIO
00y4YeHHbIM nepcoHanom. McnbiTaHnss [OMKHbI NPOBOAUTBCA B COOTBETCTBMM C

O(*)I/ILI,I/IaJ'IbeIMI/I npUMEeHNMbIMIA TDGGOBaHI/IFIMVI N MHCTPYKUNAMU N3rOTOBUTENA.

MpnmevyaHne — BaxHo ucnomnb3oBaTb NpaBUSibHbIE TUMbI KOHTEMHEPOB ANt 06pasLoB.,
MapKMpPOBaHHbIX WU BanMAMPOBaAHHbIX  OANA  XpaHeHuss  obpas3luoB  9HAOTOKCUHOB.
CooTBeTcTBYIOLLME KOHTEVMHEPbl ODObIMHO ONpPeaendalTCs UchnbiTaTenbHoONn nabopaTopuen wnu

NM3roToBUTENEM KOMMNeKTa anga nposeneHusa LAL-TecTa.

8.3.5 OnpegeneHne cogepxaHnsa OpOXCKEN N NeceHn

B HacTosiee BpemMsA HeT HuUKakmx TpeboBaHUM K perynsipHoOMy KOHTPOSO 3a
ApoXcKkaMn 1 nneceHbto. Ecnn TpebyeTcs konnyecTBeHHOE onpeaeneHne Takmx Bugos, To
B KayecTBe nuTaTenbHOW cpedbl crnegyet wucnonb3oBaTb arap Cabypo wnu arap c
CONOAO0BbLIM 3KCTPAKTOM C 7-OHEBHbIM MHKYOAUMOHHLIM NepuoaoM npu Temnepartype oT
20 °C po 22 °C. AnbTepHaTuBHbIe MeTOAbl B3aMeH arapa Cabypo unuv arapa ¢ COnoA0BbIM
9KCTPAKTOM C 7-AHEBHbIM MHKYBaLMOHHBIM Nnepuogom npu temnepatype ot 20 °C go 22 °C,

TakXXe MoryTt ObITb MCMNONb30BaHbI npu ycrioBumun, 4ToO Obino npoaeMOHCTPpMpOBaHO, YTO
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Takme wmMeToabl Obinu  Hagnexawmm 06pa30M BanngupoBaHbl M COMNOCTaBUMblI C

npmBegeHHbIMM METOOAMMN.

9 PacnonoxeHue u AOCTYyn K CuctemMe BoaonoaroToBkKu

Cnctema O4YMCTKM M XpaHeHWs BOoAbl OOSMkHA ObiTb pacrnonoXeHa B 3alLMLEHHOM
3anepTomM MOMELLEHUN, [AOCTYNHOM TOMbKO And nepcoHana, YnofHOMOYEHHOro
otaeneHvem ananmaa. OGHOBNEHHbIN CMNCOK C KOHTAKTHBLIMW AAHHBIMU OOMMKEH XPaHUTbLCS
LEeHTpann3oBaHHO. 3anacHble KNYn oT 00bekTa A0MKHbI XPaHUTLCA B HAQEXXHOM MecCTe.

MecTo Ans ycTaHOBKM CUCTEMbl BOAOMOArOTOBKM AOIMKHO ObiTb BbIOpaAHO Takum
06pa3oM, 4ToObl CBECTU K MUHMMYMY ASMHY U CIOXHOCTb pacnpenenutenibHON CUCTEMbI.
[ocTtyn Kk cucteme AOMKEH ObiTb OrpaHMYeH NUuamMn, OTBETCTBEHHBbIMW 3a KOHTPOSb U
obcnyxMBaHMe CUCTEMBI.

KomnoHoBka cucteMbl BOAOMNOArOTOBKM AOMKHA obecneynBaTb NErknin 4OCTYN KO BCEM
KOMMOHEHTaM CUCTEMbI, BKIlOMAs BCE CYETYMKM, OaTyMKuM U nopTbl Ans otbopa npob,
ncnonb3yemble Anst paboTbl CUCTEMbI KOHTPONSA. Takke pekoMeHAyeTCs co3fgaTth 30Hy AN
0bpaboTkn 06pasLoB 1 NPOBEAEHUS UCTIbITAHUI Ha MecTe. Kputnyeckmne curHanbsl TPEBOTH,
Takue Kak Te, KOTopble CBsi3aHbl C UCTOLLEHNEM AeMoHM3aTopa NN HU3KMM YPOBHEM BOAbI
B HaKOMuTene Ans XxpaHeHus!, AOMKHbI ObITb ChOPMUPOBaHLI AN YBEAOMINEHUS NnepcoHana
B 30HE NleYeHus naumeHTa, a Takke B NOMeLeHUM Ans BOAONOArOTOBKN.

Cuctembl BOOOCHAOXeHUs OOIMKHbI BKMNOYaTb B cebsi MpuHUMNMAnbHbIE CXEeMbl,
onpegensitome KOMMOHEHTbI, KnanaHbl, MOPTbl ANg oTbopa Npob 1 HanpaBneHus NoToka.
Kpome TOro, TpybonpoBoabl AOMKHbI ObiTb MapkupoBaHbl, YTOObl ykasaTb COAEPXMMOEe
TpyOKkM 1 HanpaBneHne noTtoka. icnonb3oBaHne TEKCTOBbLIX METOK, Taknx kak «RO Watery,
N LUBETOBOM KOOVPOBKM «arrow tape» obecneunBaeT yaobHoe cpeacTtBo uaeHTudunkaumm
coaepxmmoro Tpyobl 1 HanpaeneHust notoka. Mecta ot6opa npob AOMKHbI ObITb NOMEYEHDI
Kak TakoBble M 0003Ha4YeHbl HA CXEMaTUYECKUX N30OpaKEHUSIX.

Ecnn unsrotoButenn cuctem BOAOCHaAbXeHMs He caenanuM 3TOoro, norb3oBaTenu
OOIDKHbI ONMPeAenUTb OCHOBHbIE KOMMOHEHTbl CUCTEM BOAOCHAOXEeHMs M onucaTb WX
dyHKUuMK. NHdopmauma 0 TOM, Kak NpoBepseTCca NPON3BOANTENBHOCTL U Kakme OencTBus
cnenyet NpeanpuHATL B Crydae, eCnu NponM3BOANTENBHOCTL HE HAXOOUTCA B AONYCTUMOM

ananasoHe, AomkHa ObITb Nerko OOCTYyrMNHa noJib30BaTES0.
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10 MepcoHan

MonuTtuka n npoueaypbl, KOTOPblE MOHATHLI U AOCTYMHbI, ABNAKTCA 0683aTeNbHbIMU
Hapsay ¢ y4ebHON NporpaMmon, KoTopas BKovaeT B cebsi TeCTupoBaHNE KavyecTBa, PUCKU
N OMNACHOCTW HENpaBUIbHO NPUrOTOBIIEHHOIO KOHUEHTpaTa u 6aktepuanbHble Npobnemsl.
OnepaTopbl AOMKHbI BbITb 06y4eHbI UCMONb30BaHMIO 0O0PYA0BaHNA U3rOTOBUTENEM UMK
OOITKHbI 6bITb 06yYEeHbI UCMOMNBb30BaHMIO MaTeEPManos, NPeaoCTaBNEHHbIX M3rOTOBUTENEM.
[ononHutenbHoe obyyeHMe MOXeT MPOBOAUTLCA C WUCMONb30BaHMEM MaTtepuanoB U3
Apyrmx uctovHmnkoB. OBy4veHne OOMKHO BbITb cneunuyHbIM AN BbINOMHAEMbIX PYHKLMNA
(Hanpumep, cMmewmnBaHne, Ae3nHdekuus, obenyxmsaHme n peMoHT). CnegyeT NpoBOAUTL
nepuoanyeckme mnpoBepKM COOTBETCTBUSA oOrnepatopa YCTaHOBIEHHbIM npoueaypam.
Monb3oBartenb AOIKeH paspaboTtaTtb NOCTOSIHHYO y4ebHyto nporpamMmmy,

npegHa3HavYeHHyo And nogaep>xKaHud 3HaHWN 1 HaBbIKOB oneparopa.
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MpunoxeHne A

(cnpaBoYHOe)

O6ocHoBaHue pa3paboTKu N NONOXEHUN HacTosIWero ctaHaapTa

A.1 O6nacTtb NpUMMeHeHus

[laBHO M3BECTHO, YTO XMMUYECKOE M MUKPOOMOMOrM4yeckoe 3arpsi3HEHUE AManu3unpyoLlero
pacTBopa noAaeepraeT MauueHTOB, HAXOAAWMXCA Ha AMannse, PUCKy BO3HUMKHOBEHMS OCTPbIX U
XPOHUYECKNX NOBOYHBIX ABMeHnA. C camoro Havana 6bino NpuaHaHo, YTo cyLecTByeT npobnema ¢
BKIOYEHNEM TpeboBaHWN K KayeCTBY >KMOKOCTM B [OOKYMEHT, MpegHasHauyeHHbIn Aans
n3rotoButenen obopyooBaHUs A BOAOMOATOTOBKM WM annapatoB Ans  Auvanu3a. XoTs
N3roTOBUTENb MOXET HECTM OTBETCTBEHHOCTb 3a MpefocTaBfieHMe 06opyaoBaHWs, KOTOpPOE MNpu
cbopke B cuctemy obecneumBaeT BOAY, KOHLEHTPAT UMY ANanM3npyoLWnin pacTBop, OTBEYaroLLme
onpegerneHHbIM TpeboBaHNSIM KayecTBa, 3TOT M3rOTOBUTENb HE MMEET HMKAKOro KOHTPOMsl Hazg
obopyaoBaHneM nocrie ero ycTaHoBKW. Hanpumep, ka4ecTBO OYULLEHHON BOALI MOXET U3MEHUTLCS,
ecnn cuctema BOAOMOArOTOBKM He OyaeT Hagnexawmm obpasom obcnyxmBaTbCs UK ecnu
npou3onaeT HEKOTOpOe M3MEHEHME B MyHMLUMNAnNbHOM BOAeE, nNuTatowen aty cuctemy. Moatomy
CTaHOapTbl KayecTBa KWAKOCTEW ObinM  yCTAHOBMEHbl HE3aBMCMMO OT CTaH4apToB AN
o6opyaoBaHMs, UCMOSb3yeMOro AN NPUroTOBMEHUSA 3TUX XMAKOCTEN. MMOCKONbKy NOBCEOHEBHYIO
OTBETCTBEHHOCTb 3a MNOAAEPXKaHNE KayecTBa XXMOKOCTU HECYT MeAULMHCKME PaBOTHUKM B KaXK4OM
oTAeneHun guanuaa nog pykoBOACTBOM [MaBHOMO Bpada, HacTOSLWMUIA cTaHaapT Obin NoAroToBMEH
Ansa Toro, 4ytobbl AaTtb 3TUM MEAMUMHCKUM paboTHWKaM pekoMeHOauun O TOM, Kak ynpaBnsiTb
cucTeMamMn MOArOTOBKM KMAOKOCTEW Takmm 00Opas3om, 4TOObl COOTBETCTBOBATb TpeboBaHWUSAM

CTaHOapTOB Ka4vecTBa XXUOKOCTW.

A.2 XumMunyeckue 3arpsisHUTENU

OTOT NYHKT coaepXmnt obocHoBaHne TpeboBaHN, N3NOXEHHBIX B NyHKTE 4.2.2.

NCO 23500-3 ycTtaHaBnMBaeT MakCMMarnbHbl€ YPOBHU XMMUYECKUX 3arpsa3HeHu ansg Boapl
ANA guanu3a B Tpex rpynnax: XMMu4eckue BellecTBa C AOKYMEHTMPOBAHHOW TOKCUMYHOCTBIO Y
nauneHToB, HaxXo4ALWMNXCA Ha auanuse, Takue Kak anoMmuHuin [15]-[30], dpTop [31]-[41], HUTpaThI
[42], [43], [44], xnop ero noboyHble NPOAYKTbI W XxnopamuH [47]-[63], cBuHey [64]-[67],
9NEKTPONUTbI, 0ObIYHO BXOAALME B COCTaB ANanNM3MpYyHOLLEro pacTBopa, U MUKPOINEMEHTHI [62],
[63], [64], [65]. OcHOBaHMeM ANSA BKOYEHUA KOHKPETHbIX Xumudecknx seects B CO 23500-3, a
Takke ANS YCTAHOBMEHUSA UX MpeferbHbiX YpoBHENW, npmuBoantca B npunoxeHun A MCO 23500-
3:20109.

OnacHocTu Ansa naumeHToB, Nony4vatoLwmnx nevyeHne nocpeacTsoM remogmnanuaa, CBs3aHHble ¢
NPUCYTCTBMEM  OPraHUYECKUX COEAMHEHUN, TakMx Kak nectuumabl,  NONUUUKIINYECKNe

apomMatunyeckue yrnesogopoabl n apyrme XxmMm4eckne npoayKrbl, NpUCyTCcTByrowne B Boae, TpyaHo
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onpegenutb. NocneacTeus, BEPOATHO, HOCAT OONTOCPOYHbIA XapakTep, U PYTUHHBIA KOHTPOIb
Taknx BeLecTB ABMASETCA TPYAHbIM M AOPOroctosilwmm genom. B cBA3M ¢ 3TUM B HacTosiwen
pefakumm cTaHgapTa He COAEPXKUTCH HUKaKMX pekoMeHAaumm B OTHOLLEHUN TakUX COeANHEHNN.
CnocobHoCTb cncTtem BOgOMNOArOTOBKM yaansTb Takme COeAVHEHUS 3aBUCUT OT XUMUYECKOro
COCTaBa WM KOHLUEHTpauuu 3arpssHstowero sewecrtsa. Mukpodunstpaums n ynbtpadunbTpauus
MeHee 9(EKTUBHbI, YeM HaHounbTpaumMsa W obpaTHbIM  ocMmoc. [paHynMpOBaHHbLIN
aktmBmpoBaHHbin yronb (GAC), ¢ Apyron CTOPOHbl, OYeHb 3(PeKTMBEeH B yOaneHun Takux
XMMUYECKUX 3arps3HeHun. CoeamHeHNs C BbICOKON CTeMNeHbo rMapodunbHOCT MOryT paspyLlaTtb
aKTMBMPOBAaHHbIN yronb GbicTpee, YeM rmapodobHble coeanHeHus. Linknbl o6paTtHoOn NpOMbIBKM
TakKe UrpatoT BaXHYK porib B 3TOM npouecce. [1oCKOonbKy rpaHynMpoBaHHblE aKTUBUPOBAHHbIE
yrnn obecneymBaloT OCHOBHOW MeTOA ydaneHus xrnopa W XropamuvHa W3 nutaTenbHOW BOAbI,
HagnexalwimMn pasmep YrnepogHbiXx CnoeB unuM UNbLTPOB MMeeT BaXHOe 3HayeHue Ans
obecneyeHns Toro, 4YTobbl GONBLUMHCTBO YrNEPOAHbIX BaneHTHOCTEN Yxe He Obinu 3aHAThl,
orpaHnuymBasi yaaneHme opraHuMYecKux 3arpsa3HeHur, ecnmn BO3HUKHET HeOBXOAMMOCTb yaaneHus

Taknx COeaNHEHNN.

A.3 Mukpobuonornyeckue 3arpsisHUTeNu

OTOT NYHKT coaepXmnt o6ocHoBaHne TpeboBaHNI, N3NOXEHHBIX B NyHKTE 4.2.4.

NCO 23500-3 ycTaHaBnmMBaeT MakcMmMmaribHble YPOBHM GakTepuin 1 SHAOTOKCMHOB B BOAE AOJ1S
ananusa, a TakKe YpOBHM [AEWUCTBMA AN 3TuxX 3arpsasHsiowmnx BewectB. O6ocHoBaHue
MaKCUMmarnbHbIX YPOBHeW GakTepuin n 3HOOTOKCMHOB npuBedeHo B npunoxeHun A NCO 23500-
3:2019.

A.4 TpeboBaHMA K KOHLEHTpaTy

O6ocHOBaHME B 3TOM MYHKTE OTHOCUTCA K TPebOBaHMAM, W3NOXEHHbIM B MyHKTE 4.3.
TpeboBaHUsA K KOMMEPYECKM JOCTYMHbBIM KOHUeHTpaTam npmeegeHsl B ICO 23500-4. bbino pelleHo
He pekoMeHAoBaTb OrpaHNYeHnst Ha BakTepun N SHOOTOKCUHbI 4SS KOHLLEHTpaTa, NPUroToBIIEHHOMO
B OTAENeHun gnanuaa, gaxe ansa 6ukapboHaTHOro KoHueHTpaTa. 3To pelleHne 6bino OCHOBAHO Ha
TPYOHOCTSX NPOBEAEHUSA KySbTyparibHbIX U 9HOOTOKCMHOBLIX aHann3oB B obpasuax C BbICOKOW
KOHUEeHTpauven conen. Brbicokme koHueHTpaumm GukapboHata TpebyloT cneumnanbHbIX METOA0B
KynbTMBUPOBaHUA W ABNAOTCA UHrMbupyowmmn B LAL-TecTe. bBbino yctaHoOBNEHO, 4TO
HeuenecoobpasHo TpeboBaTb OT OTAENBHOIO OTAENEHUs Anannsa cobniogeHnsa ocobbix YCnoBun,
HeobXxoanMbIX ANA Hagnexawero ucnbiTaHus GukapOoHATHOro KOHLUEHTpaTa, U YTO MauueHThbl
OyaoyT Hagnexawmm o6pa3om 3aLmLLEHbl pEKOMEHAAUMAMM NO Ka4eCTBY BOAbI, UCMOMb3yeMOn Ansg
NPUroTOBMNEHMSA KOHLEHTpaTa, M KOHEYHOro Auanusvpylowero pacTtsopa. [ns nonb3oBaTenew,
Xenawwmx YCTaHOBUTb YPOBEHb OakTepui M KOHUEHTpauuto 3HOOTOKCMHOB B pamKax

obcrnegoBaHus No NOUCKY N YCTpaHEHNIO HeMCﬂpaBHOCTeVI, pykoBOACTBO NO NpoBeAeHU0 aHanmsaa
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KynbTyp M 9HAOTOKCMHOB B GukapOOHATHOM KOHUEHTpaTe BKMoYeHo B nyHKTbl 8.3.3.3 n A.10.

A.5 Mukpobuornornyeckue 3arpsisHUTENU B AManu3npyloLLiemM pacteope

O6ocHoBaHMe B 3TOM MyHKTE OTHOCUTCS K TpeboBaHuam nyHkta 4.4. MCO 23500-5
yCTaHaBnNMBaeT MaKCUMasnbHble YPOBHW OGakTepum W SHOOTOKCMHOB B TpexX KaTeropwusix
ananuampyrollero  pacteopa: CTaHOapTHOM  OuanusvpylolwemM  pacTBope,  YIbTpayncToMm
AnanusvpyowemM pacTBope W NPUroTOBIIEHHOM B peXmMme pearibHOro BpeMeHW 3ameluarolem
pactBope. Tam, rae 370 YMECTHO, Takke NPUBOAATCA YPOBHW AencTBua aAna OGakrtepun u
9HAO0TOKCMHOB. OBOCHOBaHME MakcuMaribHbIX YPOBHeW BakTepui U 3HOOTOKCMHOB MPUBEAEHO B
npunoxenun A NCO 23500-5:2019.

MCO 23500-3 ycTaHaBnMBaeT MakCMMarnbHO AOMYCTUMbIN YPOBEHb ANS 3HOOTOKCMHOB B BOAE
ans gnanuaa 0,25 EQ/mn, B 1o Bpems kak ICO 23500-5 ycTaHaBNMBaeT MakCcMmaribHO 4OMYCTUMbIN
YpOBEHb [Ofs 3HOOTOKCMHOB B Auanuavpyrowlem pacteope 0,5 E3/mn. YpoBeHb Aang
ANanu3npylowero pacTtBopa yCTaHaBnMBaeTCsa Bblle, YeM And BoAbl ANs Ananusa, B 3HaK
NMPU3HAHNS TOrO, YTO MOPOLUKOBbIE KOHLEHTPaTbl MOryT BHOCUTb 9HAOTOKCUHbI, HO HE YBENU4MBaThb
o6bem KOHEeYHOro Auvanuaupytowero pactesopa. [Ansa 6Gaktepu Takoe TpeboBaHue He
NPeayCcMOTPEHO, Tak kak G0MnbLUMHCTBO BakTepui He COXPaHSIOTCS B XXM3HecnocobHon dopme B

MOPOLLKOOGPa3HOM KOHLIEHTparTe.

A.6 KoHTponb yrnepoaHbIx cpen

O6ocHOBaHMe B 3TOM NMYHKTE OTHOCUTCS K TpeboBaHuAM nyHkTa 7.3.5. IHTEHCUBHbIN KOHTPONb
3a yrnepoaHbiMW CrosiMM PEeKOMEHAYeTCA M3-3a [ONUTENbHOM UCTOpUM MNOBOYHLIX SIBMEHUNA,
CBSI3@HHbIX C 3arpsi3HEHMeM XnopamMyvHOM Auanuaupytowlero pactesopa [45]-[61]. KoHueHTpauusa
XNnopaMmmnHa B MyHULMNANbHOM BOAE MOXET MEHATLCS M30 AHS B A€Hb, @ CNOCOBHOCTL YriepoaHbIX
CNoeB yAansiTb XJIOPaMUH MOXET MEHATLCA B 3aBMCMMOCTM OT pH 1 Temnepatypbl BoAbl, NpUpoabl
MPUCYTCTBYIOLLMX XIOPaMUHOBLIX COEAWHEHMM W MPUCYTCTBMSA AOPYrnx BewecTB B Bofe.
3aBUCMMOCTb yaaneHust xnopamMmuHa OT MHOXeCTBa (pakTopoB AenaeTt paboTy yrnepoaHbIX Crioes
Henpenckasdyemon. [loaTomy 6e3onacHOCTb naumeHTa MoxeT OblTb obecneyeHa TONbKO
WHTEHCMBHBIM KOHTponem 3a paborton yrmepogHoro cnos. [locnegosaTtenbHoe pacnonoXeHve
yrnepoAHbIX CNOeB 1 0TOOpP Npob 13 NopTa, pacnonioXeHHOro Mexay AByMS criosimu, obecnevmsaioT
OQMH 3anac 3awuTbl OT NpopbiBa xnopamuHa. Korga xnopamuH Bnepsble obHapyxeH B npobe 13
NepBOro criosi, BTOPOM CrowW Bce ewe OyaeTr MmeTb HEKOTOpYyK CnocoBHOCTb K yAaneHuo
XnopamuHa. OTa pe3epBHasi EMKOCTb NO3BOMSET NOfb3oBaTeEN0 YA0OOHO 3aMEeHUTb NPULLIEALLNIA B
HerogHocTb crnown 6e3 pucka ons naumMeHToB. [Npuwenwnin B HErOAHOCTb CIIOW YTUNU3NPYETCH,
BTOPOW CrOM nepemMeLlaeTcsl B MNepBOe MOMOXEHWEe, a HOBbIA CrOM MomellaeTcss BO BTOpoOe
nonoxeHuve. [na 3ameHbl cnegyeT UCNONb30BaTb HOBLIN Cron yrriepoaa. HenpepbiBHLI KOHTPOMb
C TMNOMOLLbIO KOHTPOSIMPYIOLMX YCTPOMCTB B peXumMe peanbHoro BpemeHu obecneuvmBaeT

Hauny4ywyro 3alunTty nauueHTa. KOHTpOJ'II/IpyI'OLLI,ee yCTpOI;ICTBO B pexunme pearibHOro BpemMeHu
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OOIMKHO ObITb CNOCOBHO aKkTMBMpPOBaTb CPeacTBO OTBOAA BOAblI U3 CUCTEMbI 0BpaTHOro ocmoca,
Hanpumep nyTeM OTKIIOYEHUS CUCTeMbl OBpaTHOro OcMoca, ecnu ypoBeHb obLlero Xxmopa
npesbiwaeT 0,1 mr/n.

B cutyaumsx, korga xnopammH He UCNonb3yeTcs Ang Ae3nHgeKkunn Boabl, @ ypoBEHb aMMuaka
B BOAE HM30K, MOXET OblTb [OCTAaTOMHO OOHOrO YrnepoAHOro Criosi UM YroflbHOro KapTpUAXHOIo
dunbtpa ¢ 6onee kopotkum EBCT. Yrnepoa He moxeT OblTb pereHepupoBaH B OTAENEeHUn
ananusa, u ucnonb3oBaHWE pereHepupoBaHHOro yrnepoda 3anpeweHo. ObpaTHas npombiBKa
YyrnepoaHbIX CIOEB He pereHepupyeT yrnepon, XOoTa OHa MOXeT No3BonuTb Gonee acheKTUBHO
ncnonb3oBaTb EMKOCTb Crosl, yaansas KaHanbl, KoTopble MOryT obpasoBaTbCs B Croe BO BpeMs
06blvyHON akcnnyataumm. CMbICN pekoMeHZauun o TOM, YTO cMcTeMa BOLOMOArOTOBKM OOSMKHA
paboTtatb He MeHee 15 MUHYT, nNpexae yem OyayT B3siTbl NPoObl BOAbl M3 YrNepoaHOro Cros,
3akntovaeTca B TOM, 4TOObl MpeaoTBpaTUTb HenpegHamMepeHHbld oTbop npob Boabl, KOoTopas

Haxogwunacb B CJ10€ B TedeHne ArNnTerNbHOro nepnoga BpemMeHu.

A.7 Metoabl MUKPOOMONOrMYeCKOro KOHTpons

O6ocHOBaHME B 3TOM MYHKTE OTHOCUTCS K TpeboBaHMsIM, U3NOXEHHbIM B pasgene 8.
MWKpOGHBI POCT B XXMOKOCTU MOXET NPONCXOANTb B ABYX (hopmax: NMIaHKTOHHOW, T. €. cBOGOAHO
CyllecTBylOLLEN B 00beMe pacTBOpa, N CECCUIBbHOWN, T. €. MPUKPENIIEHHON K MOBEPXHOCTM.

O6pa3soBaHne GUOMMNEHKM MPOUCXOAUT B XO4€ MOCnenoBaTelIbHOCTM PasfMyHbIX COBbITUN,
BKIlOYAsi MepBOHavanbHOE MPUKPENnsieHne KIeTKM K MOBEPXHOCTU WM KNEeTKU K KheTke,
obpa3oBaHMe MUKPOKOJTOHMIA, CO3pEBaAHME OMOMMEHKM 1 paccemBaHne BUONIEHKN.

CnocobHocTb GakTepun nNpov3BOAUTE KOMMOHEHTbl BHEKMNETOYHOro MaTpuKca, KOTopble
NO3BONAOT MM Npununatb K MOBEPXHOCTAM W OpYyr K Apyry, SBNSeTCA npeanocbinikon Ans
o6pasoBaHusa GuonneHkn. No mepe co3peBaHNsa OMoONNeHkn bakTepum-pe3naeHTbl BHELPAKOTCA U
WHTErpuMpyroTCcs B 3Ty CaMOMNPOAYLMPYIOLLYIOCA BHEKMETOYHYKD MaTpuly, COCTOSILLY U3
nonucaxapuaa, 6enka n HK.

BBnay aToro HMKakoe ucnbiTaHMe He CNoCOBHO Mokal3aTb MOJSIHYHK KapTUHY GakTepuanbHOro
pocTa, U UCNbITaHWsl, ONUCAHHbIE N YNOMSAHYTbIE B HAaCTOSILLLEM CTaHAapTe, HE U3MEPSAIOT MHOrne
MUKPOOHbIE  3arpsisHUTENW, BKMOYasi: pParMeHTbl KNEeTOYHOM CTEeHKM MWUKPOOPraHW3MOB;
HykneunHoBble kucnoTbl JHK 1 PHK; n metabonuTbl pasnmyHbiX BUOOB.

Mo aTon nMpuynHe pekomeHayeTcs NPOaKTUBHas nporpamma gesnHdekumn ans 6opbbbl

HakTepurarnbHbIM POCTOM B CUCTEMaX BOAbI ANA Avanuaa u guanusvpyollero pacrtesopa [15]-[80].

A.8 KonuuectBo retepoTpodHbIX 6akTepun
O6ocHOoBaHMe B 3TOM NyHKTE OTHOCUTCH K TpeboBaHnsaM nyHkTa 8.3.3.
YUyBCTBUTENbHbIE METOAbl KyNbTUBMPOBaHUSA [OOSMKHbI MCMONb30BaTbCA ONA M3MEpPeHUs

HEBbLICOKOro OOLLEro KonmmyecTBa XXNU3HECNOCOOHbIX MUKPOOPraHM3moB, pas3pelleHHOro Aand soabl,
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ncnonb3yemon Ang remogvanusa. [ns 3Toro ocobGeHHO MoAXoAUT MeTod MemOBpaHHOM
unbTpaLmmn, NOCKONbKY OH MO3BONSIET aHann3npoBaTtb 6onbLune 06beMbl KNOKOCTU. OTa TEXHMKA
NOBbILLAET YYBCTBUTENBbHOCTb METOAA N BEPOSATHOCTb OOHapykeHUs 6akTepuii, NpUCyTCTBYIOLLNX B
Hebonbwom konuyectBe. [lockonbky MeTon MembpaHHOW uUnbTpaumMm MOXET OKa3aTbCs
HEeOOCTYMNHbIM B KNMHUYECKNX NabopaTopusix, B KA4eCTBe anbTepHaTUBbI ANs BOAbI U CTAaH4APTHOrO
ANanu3npyoLwero pacteBopa MOXHO MCMNOMb30BaTb MOBEPXHOCTHBLIN METOA WM YalleYHbln MeToq
[81]. Ecnn ncnonb3yeTcs MOBEPXHOCTHLIN MEeToh, TO MeToq KannbpoBaHHOIO LMKIa He OOITKEH
Mcnonb3oBaTbCA AN HaHeceHus obpasua Ha yawky [leTpu. YyBCTBUTENBHOCTL aHanuaa,
BbINOSIHEHHOrO C MOMOLWbID MeToAda KanubpoBaHHOro uukna, Mana. CraHgapTHbI MeTon
KannbpoBaHHOro uwmkna nepeHocut 0,001 mn obGpasua B KynbTypamnbHyK cpegy Tak, 4ToObl
MVHMManbHasa YyBCTBUTENBHOCTb aHanuia coctaensna 1000 KOE/mn. Takasst YyBCTBUTENBHOCTb
Henpuemnema, Korga MakcumanbHO [OMyCTUMbIA npeden Ans MUKPOOPraHM3MOB COCTaBnsieT
100 KOE/mn. Tloatomy npu MCNOMb30BaHUM MOBEPXHOCTHOrO MeToda CcreayeT WCMonb3oBaTb
nuneTky Ans nomewenns ot 0,1 go 0,3 mn Bogbl wNu AManuavpylollero pacTtsopa Ha
KynbTypanbHyto cpeay. YaleyHbli MeToq MOXET OblTb MCNOMNb30BaH B KadYeCcTBe anbTepHaTuBbI
NoBepXHOCTHOMY MeToay. Ecnm ucnonb3yetcs obbem npobbl 1 mn, To npeaen obHapyxeHus
yaweyHbiMm metogom coctasnseT 1 KOE/mn.

Pe3ynbTaTbl KynbTUBMPOBAHWS, MOMlydEHHbIE C WCMNONb3oBaHMEM mboro 13 MeToaos,
M3MNOXEHHbIX B HAcCTOsILLEM CTaHdapTe, SBASKTCA NUWb OTHOCUTENbHBIM NokasaTenem
copgepxaHus 6uobypaeHa B Bode ONs Avanv3a WM OuanuaupylolleM pacTBOpe M He JaioT
abcontoTHOM GakTepuanbHOM Harpysku. B nepBoHavanbHbIX KAMHUYECKUX HabmwgeHusax, Ha
KOTOPbIX OCHOBbIBaANUCb MUKpobuonormyeckne TpeboBaHMs, MCMNOMb30BaNMCb CTaH4aPTHbIE
meToabl arapa (SMA), cpefbl, cogepalle OTHOCUTENBHO Marno nuTaTenbHbIX BewecTs. Mo3xe
6b1no fobaBneHo ncnonb3oBaHue TpUNTUyeckoro coesoro arapa (TSA), yHuBepcansHoW cpebl Ans
BblAENEHUSA 1 KyrNbTUBUPOBAHUS NMPUXOTAMBLIX OPraHnM3mMoB. HecKonbKo uccneaoBaHun nokasanw,
YTO MCMONb3oBaHWe 6edHbIX NMUTATENbHbIMU BELLECTBaMM cpen, TakMx Kak TPUMTOHOMHOKO3HbIN
arap (TGEA) wnu arap Reasoner 2A (R2A), npMBoauT K yBenuvyeHuto n3sredeHms 6akrepui us
Boabl [12], [13], [14], [82]. YBenuueHne BpeMeHN KynbTUBMPOBAHUSA OO0 7 CYTOK U UCMONb30BaHWE
NHKY6auMoHHbIX TemnepaTyp oT 23 °C go 28 °C Takke nokasanu yBenuyeHune BOCCTaHOBMNEHUS
GakTepun No cpaBHEHMIO C MHKybauunen B TeveHune 48 4 npu Temnepatype ot 35 °C go 37 °C [14],
[84].

Wcnonb3oBaHue arapa Reasoner 2A (R2A) n TpuntoHorntoko3Horo arapa (TGEA) B HEKOTOPbIX
nybnukaumsx xapakrepmnsoBanocb 60nee BbICOKOW YMCNEHHOCTbIO KOMOHUIM, YeM UCMNONb30BaHMEe
TpunTnyeckoro coesoro arapa (TSA) ana KynbTuBMpoBaHus nNpob BoAbl M AVANU3MPYHOLEro
pacteopa [10], [12], [13], [14]. B 6onee HoBbIx nybnukaumsx (2016 roga) aBTopbl ykasanu, 4To He
ObINO CyLWECTBEHHbIX Pa3nuynii Npu cpaBHEHUN BakTepuanbHOW Harpy3kM B CTaH4apTHOWM Boae u
CTaHOapTHOM Auanuaupylollem pacTtBope, gawowen konmyectBo konoHu =50 KOE/mn, npwu

aHanuse c ucnono3oBaHmeM R2A n TSA B ykasaHHbIX Bbille ycnosusx [11].
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Maltais 1 gp. [11] B cBoem cpaBHeHun cpeabl TGEA ¢ TSA npu konmyecTBEHHOM onpedeneHnm
BakTepuanbHOM Harpy3kv B Boge 1 AnanusnpytoemMm pactBope, NCnonb3yeMblX Ansg CTaHAapTHOro
awanusa, nokasanu, 4to gonsd obpasuoB BoOAbl, OAKLWMX KONMYECTBO KonoHun =50 KOE/mn,
NHKYBUpoBaHHbIX Npu TemnepaTtype oT 17 °C go 23 °C B TedeHne 7 gHEeNn, 3Ha4nTENbHO oTnmnyanach
OT AO0NN, NonyyeHHou ¢ ncnonb3oBaHmeM TSA npu Temnepartype uHkybaumm 35 °C go 37 °C um
BpemMeHun nHkybauumn 48 yacos (P = 0,001). CooTHoLEeHNA 06pasLoB Ananusmpyowero pacteopa,
B KOTOpbIX 6akTepmanbHas Harpy3ka coctaBnsna 250 KOE/Mn, CyleCcTBEHHO He OTnMYaniuce.

MeTtog TSA ypaBHOBeLUMBAET MOBbILEHHOE BOCCTAHOBMEHME C 6onee KOPOTKUM BPEMEHEM
OOCTUXKEHUSI NPaKTUYECKMX pe3ynbTaToB.

Wcnonb3oBaHue TpuntoHormioko3Horo arapa (TGEA) wnmn arapa Reasoner 2A (R2A)
NHKYOMpoBaHHbIX Npy Temnepatype 17 °C go 23 °C B TeveHue 7 gHen, nnm TpUnTUYecKoro CoeBoro
arapa (TSA), nHkybupoaHHoro npu 35 °C B TeueHue 48 4acoB — NPOBEPEHHbIE M NpUemMremMble
meToabl. [Monb3oBatenb AOMKEH ONpeaenvTb, Kakask M3 3TUX METOAONOorMn NoaxXoAuT Ans
COOTBETCTBYIOLLEN CUTyaL MK, NPUHMMAs BO BHUMaHWE NpenMyLLecTBa KaXKaom U3 HuX.

CornacHo dapmakonee CoeauHEHHbIX LWTAaToB, «peleHne o6 wucnonb3oBaHuM Gonee
ONMTENBHOIO BpeMeHn MHKybaumm OMKHO NpUHMMaThcs nocne cbanaHcupoBaHnsa noTpebHoCTH B
CBOEBPEMEHHOM MHOPMaUMM U TUNa KOPPEKTUPYIOLWNX OENCTBUKA, HeobXxoaumbiX npwu
NPEBbLILLEHNN YPOBHSA TPEBOMN UNN OENCTBUS, C BO3MOXHOCTbIO BOCCTAHOBMNEHUSA MHTEPECYHOLNX
MUKpOOpraHnamoB. [penmyLiecTBa, nonyvyeHHble npu nHKy6aumm B TeveHne 6onee OnuTenbHOro
BPEMEHU, @ UMEHHO BOCCTaHOBIIEHNE MOBPEXAEHHBIX MMKPOOPraHU3MOB, MEANIEHHO PacTyLUNX Uin
Oonee nNPUXOTNAMBBLIX MWUKPOOPraHM3MOB, OOKHbI ObiTb cOanaHCMpOBaHbl C HEOOXOOVMMOCTBIO
CBOEBPEMEHHOIO UCCNeaoBaHMsa Y NPUHATUSA KOPPEKTUPYIOLWLMX Mep, a Takke CNOCOBHOCTbIO 3TUX
MUKPOOPraHnamoB narybHO BNUATb Ha NPOAYKTbl WNK npouecchl» (Hanpumep, 6e3onacHoCTb
NnauMeHToB).

BbibpaHHasa nutatenbHasi cpeaa M Bpems MHKybauum Takke OOSMKHbI OCHOBbLIBATLCSA Ha TUne
aHanu3npyemom XKMOKOCTW, Hanpumep CTaHOapTHbIA  Ouanuaupylowmi  pacTeBop, Boaa,
ncnonb3yemasi 4nsi NPUroTOBMEHUS CTaH4APTHOrO AManu3vpylowwero pacTtBopa, YNbTpaydncTbiv
ananusvpylowmin  pacteop, BoAa, Mcnonb3yemas And  NPUroToBIieHUA  YNbTPaYUCToOro
OVanusnpyoLLero pacteopa, UM pacTtBop, MUCMNOMb3yeMbl AN Tepanuu B pexmnme pearnbHOro
BPEMeHM, Takomr Kak remognadunbeTpauns. BoibpaHHbIN MeToa AOMKEH OCHOBbIBATLCS Ha aHanmse
NpenmMyLLEeCTB, HE4OCTATKOB U YyBCTBUTENTbHOCTM KaXX40ro U3 npennoxeHHolx MetoaoB. OH Takke
OoKkeH obecneunTb NauMeHTy HeobxoouMMmble rapaHTMM B paMkax mobbix OrpaHuYeHun,
HanaraeMbIX MECTHOW NpakTUKOW nabopaTopHON paboTbl N NPeaOCTaBIIEHUST KOMMEHCALNNA.

Mpwn HabnogeHUN 3a MUKPOOHbLIM 3arpsi3HEHMEM B YIIbTPAYUCTOM OMANU3NPYOLLIEM pacTBOpe
MaKcumarnbHO AOMYyCTUMbIA YpOBeHb BakTepui TpebyeT npoBeaeHns KynbTUBMPOBAHUS METO40M
MeMOpaHHOW hunbTpaumm C nponyckaHnem 4vepe3 punbTp He MeHee 10 mn ynbTpadncToro

ananusmpyrowlero pactsopa. Wcnonb3oBaHue Gonblwmnx obbemoB (Ao 1000 mn) obecneumt
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BonbLUY0 YyBCTBUTENBHOCTb, HO YIyYllIEHHas YyBCTBUTENbHOCTb AOMKHA ObiTb cbanaHcMpoBaHa
C MOBbIWEHHbIM PUCKOM 3arpsisHeHus npu cbope wn obpaweHun ¢ obpasuom. [axe npwu
MCNONb30BaHMM 3TUX Gornee 4YyBCTBUTESNbHbIX METOAOB COOTBETCTBME CTpOroMmy TpeboBaHuMio
CTEPUITbHOCTN MPUrOTOBIEHHOTO B PEXMME pearibHOro BPEMEHW 3aMeLLatoLero pacrtBopa He
MOXeT OblTb MNPOLEMOHCTPUPOBAHO KyNbTUBMPOBAHMEM; 3TO AOMKHO ObiTb 0b6ecneveHo
MCNonNb3oBaHMEM BanuanpoBaHHOro npouecca. KoHTponb 3a Npon3BoACcTBOM MPUrOTOBIEHHOMO B
pexume peanbHOro BpPeMeHM 3amellarowero pactBopa OyaeT 3aBuceTb OT NPOU3BOASLLEN
CUCTEMbI U JOMMKEH OCYLLECTBNATLCS B COOTBETCTBUM C UHCTPYKLUMAMMU U3rOTOBUTENS.

Kpome TOro, ycrnosusi KynbTMBMPOBaHWS, PEKOMEHAOBaHHbIE B HACTOsILLIEM CTaHAapTe, MOryT
He onpedensaTb MPUCYTCTBME HEKOTOPbIX OpraHM3MoB. B yacTHOCTW, pekomeHayemble MeToAbl
MOIyT HE OOHapyXuBaTb HanMune pasnu4YHbIX HETYOEPKYNe3HbIX MUKODaKTepun, KOTopble Obinn
CBsI3aHbl C HECKOJNbKMMM BCMbIWWKaMn MHAEKUMM B oTaeneHnsax ananusa [83], [84]. Kpome Toro,
pekoMeHAyeMble MeToAbl He OOHapyXMBaloT rPMOKOB M APOXOKEMN, KOTOpble, kak Bblno nokasaHo,
3arpssHAT BOA4Y, MCNONb3yeMyto Ans remoananunsa [85].

Mukpobuonornyeckas 4YMCTOTa YNakoOBaHHbIX XWMAKUX KOHLEHTPATOB M CyXMX MOPOLLKOBbIX
KapTpuoken aensaeTcst 0653aHHOCTLIO n3rotoBuTens. KoHTporb 3a 6GukapboHaTHLIM KOHLEHTPaTOM,
nofly4aeMblM B LEHTPE Auanu3a M3 nopoLllka M BoAbl, XOTA MU He TpebyeTcs perynspHo, MoxeT
NPoBOAUTLCS B pamkax obcrnenoBaHuMst NO NOUCKY M yCTpaHEHUO HeucnpaBHocTen. CoaepxaHue
HaTpusa B TSA 4OCTaTOYHO 4151 UICNONb30BaHWS B KySbTUBMPOBaHMM BukapboHaTHOro KOHLeHTpaTa
6e3 gobasok. ccnegoBaHusa coneycTonyYMBOCTM NOKa3anu, YTo ONTUMarbHbIA POCT OPraHN3MoB,
0BHapy>XeHHbIX B BMKapOOHATHOM KOHLIEHTpaTe, NPOMCXoaUT NPV KOHLEHTpauun xnopuaa Hatpus
npumepHo oT 3% [o 6 % [86]. lNMoatomy, ecnu Ana KOHTPONA MUKPOBHOro 3arpA3HeHust
OmkapboHaTHOroO KOHLEHTpaTa Ucnonb3yeTcs Manoconesas cpefa, Takas kak R2A unu TGEA, ee

cnegyet JononHuTb gobasneHmem 4 % bvkapboHaTta HaTpus.

A.9 YcnoBusa KynbTUBUPOBaHUA

O6ocHOBaHME B 3TOM MYHKTE OTHOCUTCA K TpeboBaHuam nyHkTa 8.3.3.3.

N3-3a KynbTMBMpOBaHUSA o06pasLoB CyleCcTBYeT 3adepXka Mexgy oTbéopom npob u
nonyvyeHnem pesynbTaToB. [1pyn ncnone3oBaHMnM MeTogoB, TPeOyYLWMX CeEMU OHEN NS NONyYeHUs
pe3ynbTaToB, 3HAYUTENbHOE 3arps3HeHMe MOXET ObiTb OOHapYXXEeHO paHblue, YeM 4epe3 CeMb

[HEW, ecnm UCMorb3yHTCs NMPOMEXYTOYHbIE NoACYETbI (Hanpumep, Kaxable ABa AHS).

A.10 UcnbiTaHue Ha 6akTepuanbHble SHAOTOKCUHDI

O6ocHoBaHWe B 3TOM MYHKTe OTHOCUTCHA K TpeboBaHnusaM nyHkTa 8.3.4. BukapboHaTHbIN
KOHUeHTpaT uHrmbupyet aHanus LAL. WHrMbupoBaHMe BbI3BaHO BbLICOKOW KOHLUEHTpauuen
pacTBOPEHHbIX BELLECTB B KOHUeHTpaTe u pH. B renb-TpoM6 TecTe aT0 MHrMbupoBaHue npuBoauT
K HecrnocobHoCTM cCcryctutbca. B KuMHeTuyecknx aHanmsax WHrmbupoBaHue npuBOoaAUT K

HecnocobHOCTU BOCCTAHOBUTb MOMOXUTENbHbIA KOHTPOSb B npegenax oT —50 % go +200 % ot
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HOMWHANbHOrO 3Ha4YeHus.

PasbaBneHne OukapOOHATHOMO KOHLUEHTpaTa BOAOW £BRASIETCA OOblYHbIM  METOAOM
npeogoneHns nHrmbuposaHmnsa. Heobxognmo MuHMManbHoe passegeHue 1:16; ogHako onst 6onee
YyBCTBUTESNbHbBIX aHanu3oB pekoMmeHayeTca ©Oornee BbICOKOe pasBedeHve. Hanpumep, npu
MCMonb30BaHUN aHanusa ¢ JvyBcTBuUTenbHocTblo 0,03 EQ/mMn pekomeHayeTcs passegeHuve 1:20.
PasbaBneHne ymeHbliaeT npegen obHapyXeHuss aHanu3a. B knmHeTudeckux meTogax
YyBCTBUTENbHOCTb — 3TO HaMMEHbLUas KOHUEHTpauus, ucnosrb3yemMas Ans MnoCTPOoeHus
CTaHO4apTHOM KpuBOW. PekomeHayeTCcs KMHEeTUYECKUI aHanmns, NOCKONbKY KMHETUYECKNE aHanu3abl
006bI4HO Gonee YyBCTBUTENbHbI, YeM aHanuabl refib-Tpomo.

CraHgapTHble TecCTbl renb-TpomM6 UMHKYOupytoT npu 37 °C B TeYeHWe BpeMeHw,
pekoOMeHAOBaHHOro wusrotosutenemM. o wMcCTeYeHUn pPeKoOMEHAOBAHHOrO BpeMeHU npobupkm
nepeBopaynBaloT, 4Tobbl OOHAPYXUTb Hanuume Tpomba. [lonoXxutenbHbI TecT OGyaeT umeTb
TpoMO, KOTOPbLIN OCTaHETCA Ha AHe NPOoOMpPKM A0 TeX Nop, Noka ee He BCTPAXHYT UMW He yaapsT.
OTpuuartenbHbI TeCcT He ByaeT nmeTb TpoMba 1 6yoeT MeTb TEHAEHLMNIO BbITEKATb N3 NPOBUPKN,
nocne Toro kak oHa 6ygeT nepesepHyTa. Tpomb, KOTOpbIV SIBNSETCA MNONyTBepabiM U TeuyeT
MEANEHHO, KrnaccuduumpyeTcs kKak oTpuuaTenbHbii Tpomb. Hanpumep, korga GukapboHaTHbIN
KOHLEHTpaT TEeCTMPYIOT C MOMOLLbI aHanusa refib-Tpomb ¢ vyBcTBUTENbHOCTHIO 0,03 ES/MN 1
KOHUeHTpaT pasbasnatioT 1:20 (1,0 mn koHueHTpata nntoc 19 mn Bogbl Ans LAL-Tecta wnm
9KBMBArneHTa), MONOXMUTENbHbIN KOHTPOMbHbIN obpasel [AO/MKEH CryCcTUTbCs, YKasbiBas Ha
OTCYTCTBUE MHIMBUpPOBaHNA aHanusa. Ecnu pasbaBneHHbI o6pasel GukapboHATHOro KOHLUEHTpaTa
crywjaeTcs, 370 ykasblBaeT Ha TO, 4YTO obpasel cogepxuTt He MmeHee 0,6 EQ/mMn aHOOTOKCMHOB.
HoBasa Bepcusi aHanmsa renb-TpoM6 MMeeT COOTBETCTBYHOLLUIA MOMOXUTENBHBIA KOHTPOSb, YTO

ynpouwaeT TeCTupoBaHue 1 noBbilLaeT HAAEXHOCTb PEe3yribTaToB.
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MpunoxexHune B

(cnpaBoYHOe)

O6opynoBaHue

B.1 OOwue nonoxeHus

B HacTodlWeM NpUNIOXKEHUN MPUBOOUTCA KpaTKoe OnucaHue pasfnyHbIX KOMMOHEHTOB,
KOTOpble MOryT ObITb BKMOYEHbI B CUCTEMbI 41151 OYMCTKU U pacnpeaeneHms Boabl ANg gvanusa u
AnanuaunpyroLlero pacteopa, a Takke Ansi MpUroToBIEHUs N pacnpefeneHns KOHLEHTpaToB Ans
npuMeHeHus B remogunanuae. Vicnonb3yloTcs ABa TUNa CUCTEM: CUCTEMbl, B KOTOPbLIX Boda AN
ananusa pacnpegensietcsa B annapaT ans ananusa Ha OTAENbHOW CTaHLUMM JIeYeHUsa nauueHTa,
KOTOpPbIE FOTOBAT M KOHTPONMPYIOT ANANU3NpyoLLMIA pacTBOpP AN UCNOSb30BAHNS HA 3TOW CTaHLUMK;
N  UEeHTpamnbHble CUCTEMbl [OOCTaBKM  OWanu3vpylollero pacTBopa, KOTOpble T[OTOBSAT
ANanuanpyoLwmin pacTBOp LEHTPann3oBaHHO M MOOAKT €ro Ha CTaHUMM JIeYEHUSI HECKOITbKMUX
nauneHToB. MoCKoNbKy KauyecTBO NMMUTaTeNnbHOW BOAbl U TPebOOBaHMSA K OYMLLEHHOW BOOE MOTYT
BapbMpOBaTbCSA OT 00beKkTa K 0OBbEKTY, HE BCE KOMMOHEHTLI, ONMUCaHHbIE B CReayLWnX nyHKTax,
OyayT HeobXxoaMMbl B KaXkgon CUCTEME OYMCTKM U pacnpeneneHmst Bogbl. Kpome toro, He kaxgoe
oTAeneHue gmanmsa 6yoeT roToBUTb KOHLEHTpAT B OTAENEHUM Ananuaa.

TpeboBaHua kK 06OpyaOBaHMIO AN OYMCTKM BOAbl, MCMONb3yeMOMY A remogvanunsa u
conyTcTBylOWEen Tepanuu, cogepxaTtca B craHgapte WMCO 23500-2, a T1peboBaHus K
obopynoBaHuio, NCNOMb3yeMOMy O51s1 NPUrOTOBMEHUST KOHLIEHTPATOB B OTAENEHUU Ananuia, — B
NCO 23500-4.

PyTUHHBIN gmnanns3 TpebyeT XOpoLo YHKLMOHMPYIOLLEN CUCTEMbBI OUYUCTKM U pacnpeneneHus
BOAbl, MOCKOSMbKY AMann3 He MOXeT ObITb BbINOMHEH 6e3 gocTaToyHOro 3anaca sogbl. Kpome Toro,
HEeKOTOpPbIE KOMMOHEHTbI CUCTEMbI OUMCTKM M pacnpeaeneHnsl BoAobl MMEKT pelualllee 3HavyeHne
ansa  ee  YHKUMOHMpOBaHUA. [lpyMepomM Takoro KpUTUYECKOro KOMMOHEHTa sBNAeTcs
LUMPKYNSUMOHHBIA HAacoC B cucteme Henpsmon nogadn. OtoeneHve gnanuaa SOrmkHO paspaboTaTb
nnaHbl AOENCTBUA Ha Cryvyah HenpeasBuaeHHbIX O06CTOATenbCTB, 4YTOObI  KOMMEHCMpoBaTb
HENCNPAaBHOCTb CBOEW CUCTEMbI OYMCTKM U pacrnpeaeneHns BoAbl UM KPUTUYECKOrO KOMMOHEHTA
3TON cUCTeMbl. Takve nnaHbl OAEUCTBUA B Ype3Bbl4alHbIX CUTyaUUaX OOIMKHblI OMUCbIBATb, Kak
AeCTBOBaTh B Cny4ae coObITUA, KOTOPbIE NOMIHOCTLIO NMPENATCTBYIOT NPOBEAEHUIO Anannsa, Takmx
Kak OTKa3 MyHMUMNAnNbHOro BOAOCHAOGXEHUA UK aNeKTpocHabXeHnss o6bekTa nocne CTUXMNHOIO
6encteua nnm npopbiBa Bogonposoga. B opyrux nnaHax cnegyeTt paccMOTPeTb BONPOC O TOM, Kak
B6opoTbCs C BHE3AMNHBIMW M3MEHEHUAMUN KavyeCcTBa MyHMLMNANbHOM BOAbI, @ TakKe C 0TKa3oM O4HOro
N3 Ba)KHEMLUMX KOMIMOHEHTOB CUCTEMbI OYUCTKM U pacnpenerneHnsi Boabl. AHANorMyHble MnnaHbl
AEVCTBMI Ha Criydan YpesBblY4alHbIX CUTYaLMi OOSMKHbI pa3pabaTtbiBaTbCAa U B Criydae Bbixoda U3

CTpOA CUCTEM NOATrOTOBKM KOHLUEHTpaTa.
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B.2 Cucrtembl BOOONOAroTOBKMU

B.2.1 OO6wwme nonoxeHus

Cuctembl BOAOMOArOTOBKM COCTOAT U3 TPEX OCHOBHbIX CEKUMI: CeKuMs npeaBapuTenbHON
O4YUCTKM, KOoTOpas obecneymBaeT yCrnoBus Nogadn BOAbl B YCTPOWCTBO MEPBMYHOW OYMCTKK, 3a
KOTOpPOW MOryT crnefoBaTb Apyrve YyCTPOMCTBa, NOBbILlaloWmne KoOHeYHoe KavyecTBo Boabl. Cekuns
NpeaBapuUTENbHON OYMCTKM OOBLIYHO BKMOYAET OCaAO0YHbI PUNBLTP, KapTPUKHbIE UNbLTPHI,
CnocobHble yaepXMBaTb 4YacTuubl PasfUYHbIX Pa3MepoB, YMArYUTENb W YrnepoaHble CIOoW.
[MepBUYHBIM MPOLECCOM OYUCTKM Yalle BCero Mcnonb3dyeTcs obpaTHbIM OCMOC, 3a KOTOPbIM MOTyT
nocnenoBatb 4ENOHN3aUMA U yNbTpadunbTpauusa 4ns 4O0YNCTKM 06paboTaHHOM BOAbI U3 CUCTEMBI
obGpaTHoOro ocmoca. byget nn To MnNn MHOE YCTPOMCTBO BKIKOYEHO B UHAMBUAYASbHYK CUCTEMY
BOAONOArOTOBKK, ByaeT 3aBMCETb OT MECTHbIX YCITOBUMN.

B aTom pasgene npuBoamMTCs KpaTkoe onMcaHue OCHOBHOMO 060pyaoBaHUS, UCMOSb3yeMOro
OIS OMUCTKM BOAbI, UCMONb3yeMOoKr B cUcTeMax Ang remoguanusa. YCTponcTea, Ucnosib3dyemMble Ans
OYUCTKM BOAbI ANsl reMoAamanunaa, AoSKkHbl COOTBETCTBOBATL TpeboBaHmsim ctaHgapTa MCO 23500-
2, BKNioYas ornpegeneHHble KOHCTPYKTUBHbIE U (DYHKUMOHAmNbHbIE XapaKTEPUCTUKM OTAENbHbIX
YCTPOWCTB ANA OYUCTKN BOAbI.

O6wasa wunHdopmauus npuBedeHa B pasgenax B.2.2-B.2.9. KOHCTpykuMs M OCHalleHune
OTOENbHbIX YCTPOMCTB AN BOAOMNOATOTOBKM MOFYT OTNMYaTbCA OT 3TUX OBLMX ONUCaHWUN.
Hanpumep, ymarantenu moryT 6biTb CKOH(OUIypupoBaHb! B BUAE OOMHAPHOIO CNOSA CMOSbl, KOTOPbIN
pereHepupyeTcs BHe OOblYHbIX YacoB paboTbl YCTAHOBKM ANS Auanu3a, Win OHW MOTyT UMeTb
KOH(purypaumio ¢ AByMSA CrosiMn, KOTopasi MO3BOSISET pereHepupoBaTb OAMH CrOW, B TO BPEMS Kak
apyrov ncnonb3yetcsa anga obecneveHnss BO4OW HOpManbHbIX Npoueayp aunanuaa.

B 3aBMcuMMOCTM OT KadecTBa nuTaTenbHOW Boabl U TpeboBaHun Kk obpaboTaHHOW Bode, He
KaXKObli KOMMNOHEHT B 3TOM NMYHKTE MOXET noTpeboBaTbCsl Ha COOTBETCTBYHOLWEM O0ObekTe. TOUYHO
Tak Xe Tnpu onpedeneHHbiXx obcToaTenbcTBax MoOryT notpeboBaTtbCs LONOMHUTENbBHbIE
KOMMOHEHTbI. Hanpumep, yrnepoa MOXeT He obecneynTb COOTBETCTBYIOLLErO YyAaneHus
XJflopaMuHa, ecrnv Boda COOEPXMUT BeLLecTBa, TakMe Kak nonudpocdaTbl, KOTOpble MaCKUpyT
peakTMBHbIE Y4YacTKM Ha 4acTtuuax yrnepoga. B atux ycrnosusx moryT notpeboBatbca gpyrue
npouecchl, Takme Kak WHAy3us Oucynbuta HaTpus, AAS MOMAYyYEHUS OYULLEHHOW BOAbI,
COOTBETCTBYIOLLEN TpeboBaHNSAM NyHKTa 4.2.2.

Monb3oBaTensam pekoMeHOyeTcsa nonyYnTb noapobHoe onucaHue BCEeX KOMMOHEHTOB
BOAOMOArOTOBKN, @ TakKe WHCTPYKUMM MO 3KCnnyaTauum n TEXHUYECKOMY OOCnyXMBaHUIO OT
N3roTOBUTENS UM NOCTaBLUMKA CUCTEMbI OYMCTKU U pacnpeeneHns Boabl.

B.2.2 OcapoyHble ounbTpbl

lMocTosAHHbIE OcafgoyHble UNbTPbl C 0OpaTHOM MNPOMBIBKOM, TakKKe MW3BECTHblE Kak

«cbvmmpyrom,me Crion», 4aCTo pacnosioXeHbl B Ha4are cMcteM BoaonoArotoBk1 Angd remoananmsaa
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nnn BONM3M HUX N NpegHasHayeHbl ONS yOaneHUs OTHOCUMTENbHO KPYMHbIX TBEPAbIX YacTul 13
nocTynarowen Boabl. XoTa MOXeT ObiTb MCNOMb30BaHa ogHa unbTpyowas cpega, Yalle Bcero
BblOMpatoTca UNbTPYIOLLME CROU, W3BECTHbIE KaK MynbTUMeAWrHble UNbTpbl. AT Broku
coAepXaT HEeCKONbKO CIOEB, KaXAbI U3 KOTOPbIX obecnevmBaeT nocTeneHHy unbTpaumio Bce
bonee menkue yactuupbl. Takmm obpas3om, Crowv UCNonb3yeTcst B MOSTHON Mepe; camble KpyrnHble
YyacTuubl yOansoTca B NEPBOM Croe, KOHTaKTUPYHOLLLEM C BOAOW, a caMble Merkue — B NocreaHeMm
cnoe.

Mo mepe TOro kak Crionm HakannvBaeT TBepAble 4acTuubl, OTKPbITble KaHanbl Ha4yuHaloT
3acopATbCs, U COMPOTMBIEHNE BOAE, NMPOXOAsLLEN Yepe3 punbTp, yBenmunsaeTcs. B koHe4YHOM
cyeTe, MOBbILWEHHOE COMPOTUBMEHME TMOTOKY nNpuBEAET K COKpalleHWo nogadv BOAbl K
HWXKECTOAWMUM  KOMMNOHeHTaM. YTobbl  nNpefoTBpaTUTb  BO3HUKHOBEHME TakoW  cuUTyauuu,
UNbTPYOLLME CIOM OYNLLIAITCS NeprUogmuyeckor o6paTHOM NPOMbIBKOW, KOTOpasi OCyLLIECTBNSAETCA
nmbo BpyyHylo, NGO C MNOMOLWBID PErynupyloLlero KnanaHa, akTMBMPYEMOro Tammepom.
OcapgoyHble UNbTPbl  OOMKHbI  MMETb  Henpo3payvHbIii - Kopnyc Wnv  Apyrve  cpeactea,
NPenaTCTBYIOLWME Pa3MHOXEHUIO Bogopocnen. PunbTpytowme cnon LOOMmKHbl OblTb CHabGXeHbI
AaTyvkaMmn Onis U3MepeHust rmopocTaTtmyeckoro AaBreHns Ha BXOA4e W Bbixode (hunbTpoB. OTn
3Ha4yeHMs MOryT OblTb MCNOSb30BaHbl A5t ONpeAeneHns AMHaMUYeckoro nepenaga gaBneHns Ha
dunbTpe (pasHoCcTb AaBrieHn unu AP), KOTOPbIN CAYKUT NoKasaTenem COnpoTUBIEHNSA NOTOKY U
OCHOBOW, HapsiAy C peKoMeHAauNs My N3roTOBUTENS, AN YCTAHOBKM YacTOTbl 0OpaTHOW NPOMbIBKW.

B.2.3 KapTpugxHble unbTpbl

KapTpumkHble bvnbTpbl COCTOAT U3 LUIMHAPUYECKOTO KapTpumxka unbTpylowen cpeabl ¢
LeHTpanbHbIM APEeHaXHbIM cepaeyHnKoM. KapTpraxK noOMeLLEeH B KOpNyC ournbTpa € YNNOoTHEHUSMN
ONS pasgeneHns noTOKOB MUTaATENbHOM M ouvleHHOM Boabl. B kackage npeaBapuTenbHON
0b6paboTkmM npoapadHbie Kopryca UIbTPOB MOryT ObiTb MOSME3HbI, MOCKOMbKY OHM MO3BONANT
yBugeTb nobyto yTeuky yrrnepoga unu cmonbl 6e3 HeobxoaMMOCTW HapylwaTtb LenoCTHOCTb
cuctembl. Kopnyc moxeT ObiTb ouvweH oT nobbix BOAOPOCNEN Mpu 3ameHe UnbTPyoLLEero
kapTpugka. o 3TOM NpUYMHE MCNONb30BaHWE HEeNpO3payvHbIX KOPNYyCOB ANA KapTPUOKHbIX
PUnNbLTPOB pekomMeHayeTcs, HO He 06a3aTenbHO. Ecnn ncnonb3ytoTca npo3payHbie Kopnyca, OHU He
AOMKHbI  MOABepratbCs BO3OENCTBMIO €CTECTBEHHOrO CBeTa, YTOObl CBECTM K MUHUMYMY
pasMHOXeHne Bogopocnen. KapTpuaxHble unbTpbl AOMKHbI ObiTb CHabXeHbl gaTyvkamu Ans
N3MEpPEHUa MOPOCTaTUYECKOro AaBreHUs Ha BXo4e W Bbixode (unbTpoB. XOTA KapTpUXKHbIe
GunbTpbl MOryT ObiTb YCTAHOBMEHbI Ha BXOo4e B CUCTEMY BOOOMNOArOTOBKW, WX OObIMHOE
NpMMEHeHne — 93TO 3akNiuuTenbHas cragus unbTpauMm nepeg obpaTHbIM  OCMOCOM.
ConpotmBrneHne Te4YeHUo 4epe3 punbTp YBENUUMBAETCS MO MEepe HaKOMMEHUs KapTpUOKeEM
TBEPAbIX YacTuu, O 4YeM cBuaeTenbcTByeT yBenudeHne AP. [Mpu goCTMXeHunm makcumanbHOro
3HayeHna AP, pekoMeHOOBaHHOrO W3roToBUTENEM GUNbTPa, KapTpUmIK cnegyet 3aMeHuTb B

COOTBETCTBUN C MHCTPYKUMNAMU NITOTOBUTENA.
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B.2.4 Ymsarantenu

Boga, copgepxawasa KanbUun unv marHui, mMoxeT obpasoBbiBaTb OTHOCUTENbHO TBepAble
OTNOXEHNA M Ha3bIBAETCHA «KECTKOW BoLoV». Boaa, B KOTOPOM 3T 3NE€MEHThbI Obin 3aMEHEHbI
HaTpMeM NOCPeACTBOM MOHOOOMEHA, Ha3bIBaeTCA « MArKON BOAOW», MO3TOMY UCNONb3yeTCA TEPMUH
KYMArYMTENbY. YMArYUTENM Tarke yaansoT Apyrie NonnBaneHTHble KaTUOHBI, B NEPBYHO oYepeab
Xeneso n mapraHel, XOTA B 9TOM OHW HECKOSbKO OrpaHuyeHbl. NMpyu Hanuumm 3HaunTenbHbIX
KOHLIEHTpaLu enesa n mapraHua cnegyeT NpUMEHATb crneuunanbHble Npoueaypbl ANs CHUKEHUS
9TUX KOHLEHTpauuh [O YPOBHEW, KOTOpPble He MPEenaATCTBYKOT MPOLECcCy pasMsArdyeHns u He
BbI3bIBAOT  3arps3HeHuss MembpaH. OCHOBHOE NpPUMMEHEHWEe yMmsArYuTenem B cuUcTemax
BOAOCHaOXeHMa Ona remoavanusa 3akntovaeTcs B NpeaoTBpalleHun 3arpsisHeHust membpaH
o6paTHOro ocMoca OTNOXEHMSMM KECTKOW BOAbI.

YMArymTenb — 3T0 UUIMHAP UKW COCyA, COAEPXKalLMA HepacTBOpPMMbIE CAhepbl NN LLAPUKMK,
Ha3blBaeMble «CMOJSIOM», K KOTOPbIM MPUCOeAMHEHbI MOHbI HaTpus. Bo Bpemsa paboTbl 06MeHHbIe
WOHbl HaTPWUsi B CMOJIE MOCTEMEHHO 3aMeLLalnTCa MOHaMW Kanbums U MarHus. Korga Bce WOHbI
HaTpus ObINM UCNONb30BaHbl, CrOW CMOSIbl OOCTUM COCTOSIHWUS,, Ha3blIBAEMOMO «MUCTOLLEHNEMY.
Mepen ncrtoweHnem ymarymtenu AormkHbl 6biTb BOCCTAHOBIEHbI; TO €CTb HOBble OOMEHHbIE NOHbI
HaTpMsa NOMEeLLaTCA Ha CMOJTY C NMOMOLLbIO Mpouecca, U3BECTHOMO Kak «pereHepaumsy, KoTopbIn
BKITlOMAeT BO3AENCTBUE Ha CrOW CMOJbl BbICOKOKOHLEHTPUPOBAHHBIM PACTBOPOM Xropuaa HaTpus.
KOHUEHTPMPOBaHHbIN pPacTBOp Xropuaa HaTpus rOTOBAT B OTAENbHOW €MKOCTM SIS CONeBOro
pactBopa, U3 KOTOPOW OH W3BMeEeKaeTcd B npolecce pereHepauuu. Perynupyrlolwun knanaH Ha
ymsarymTene perynupyeT LMKIbl pereHepauumn n obCcnyxmBaHums.

ABTOMaTUYECKM peEreHepupyemble yMArYnTenu Boabl AOSMKHbI OblTb CHAabXeHbl MeXaHU3MOM
NpeaoTBpaLLeHNs nonagaHus BOAbl, CoAepKallel BbICOKYH KOHLIEHTpauMIo Xnopuaa Hatpus,
MCNONb3yeMoro npu pereHepaumu, B JIMHUIO OYMLLEHHOW BOAbI BO BpeMsi pereHepauuu. [Ons
YMSArYuTENen ¢ KOHTPONMPYEMbIM NO BPEMEHM LIMKIIOM pereHepauum nuiueBas CTopoHa Tanmmepa
OOJKHa ObITb BMAHa nonb3oBaTento. OpraHbl ynpaBneHuss A0MKHbI OblTb PacnosioXeHbl Takum
obpaszom, 4Tobbl CBECTU K MUHUMYMY HENpeaHaMepeHHbIN copoc.

B.2.5 YrnepoaHble cpeapl

YrnepogHble CUCTEMbI, YacTO Ha3blBAeMble€ YronbHbIMW (UNbTPaMK, ABMAKTCA OCHOBHbLIM
CpencTBOM yaaneHust Kak cBOGOOHOro xropa, Tak U XxropamuHa. YganeHue xnopamvHa Ao
MakcumanbHoro ypoHst 0,1 mr/n n yganeHue cBoOGOA4HOrO xfiopa A0 MaKCMMarlbHOrO YpPOBHS
0,5 Mr/n HeoGxoauMMbl ANA  3aWnUTbl NALMEHTOB, HaxOAsaWMXCs Ha Auanuse, OT remonusa
aputpoumnToB. Kpome TOro, cBOGOAHLIN XNOP MOXET Takke paspyllaTb HeKoTopble MeMOpaHbl
obGpaTHOro ocMoca, B 3aBMCMMOCTM OT mMatepuana membpaHbl. OnpeaeneHve ypoBHSA xfiopamuHa
0ObIYHO BKIHOYAET B cebs M3MepeHMe Kak obLLEero xmnopa, Tak u cBOOOAHOro xrnopa v NpUcBOeHME

Pa3HOCTH KOHLl,eHTpaLI,I/IIZ XInopamMuHy. ans npoeegeHna oOAHOIo WUCMNbITaHNUA MaKCUMallbHO
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AONYyCTUMbIA ypOBEHb 0bLLero xsopa Obinl YCTAHOBMIEH Ha YPOBHE MakCUMaribHO AO0MYyCTUMOro
ypoBHs xnopamuHa (0,1 mr/n).

Mommmo yganeHus cBOGOOHOMO Xropa v XrnopamMuHa, yrinepog Takke aacopovpyeT WMpoKnii
CNeKTp ApYrnx BeLWecTB, BKMNOYas Kak NPUPOAHblE, TakKk W CUHTETMYECKME OpraHnyeckue
coeanHeHus. CnocobHoCTb yrrnepoaa yaansaTb CBOOOAHbIV XJ10P U XNOpaMyH MOXET BbITb CHIKEHA,
Korga gpyrue BeLLecTBa «MacKMpYHT» peakTUBHbIE YHaCcTKM Ha yrnepoaHblx cpeaax. Kpome toro,
CKOPOCTb yaaneHus cBobogHOro xmopa n xnopammHa yMeHbLUIaeTcs Mo Mepe yBenuyennsa pH nnm
CHUMXeHusa TemnepaTypbl. COBOKYMHbIN 3(PAEKT 3TUX MEepPEeMEHHbIX 3akni4vaeTcs B TOM, 4YTO
KOHeYHasi CNoCOBHOCTb YrnepoAHbIX CNOeB yaansTbe CBOOOAHbLIN XIOP U XJTIOPAMUH HE MOXET ObITb
npegckasaHa C Kakon-nnbo onpeneneHHoCTbro. [loaTomy ux 3GEKTUBHOCTb AOSMKHA 4acTo
KOHTPONMPOBAaTLCA.

YrnepogHble CUCTEMbl LOMKHbl ObiTb CneuvanbHO aganTUPOBaHbl K MakCUMaribHOMY
oXmgaeMoMy pacxogy BoAbl B cucteme. Korga yrnepog ncnonb3yeTca Anga yaaneHus xnopamvHa
Ha ypoBHe 1 mr/n unu 6onee, ABa cnog yrrepoaa AOMKHbI ObITb YCTAHOBIEHbI B NOCNe0BaTeNbHOM
kKoHurypauun. Cnegyet npeaycMoTpeTb CPeAcTBO Ans oT6opa npob ovmLeHHOM Boabl C NEPBOro
cnos. Npo6ooTbopHoe oTBEpCTME Takke LOMKHO OblTb YCTAHOBEHO MOCMe BTOPOro crnos Aang
MCNONb30BaHMA B Criydae MOSIHOrO MpopbiBa Xropa 4vepes nepsbi cnon. B cuTyauusax, korga
XNopaMnH He ucnonb3yetca ana obessapaxuBaHus BOAbl, @ YPOBEHb aMMOHUS B BOAE HW3OK,
MOXeT OblTb [OCTAaTOYHO OAHOrO YrofbHOrO CrOSsi WM YrofibHbIX KapTPUOKHbIX (PUIbTPOB.
OTpaboTaHHble yrnepoaHble HOCUTENW A0MKHbI ObiTb YAaneHbl U 3aMeHeHbl HOBbIMU HOCUTENSIMU
B COOTBETCTBUM C rpachmkom 3amMeHbl, onpeaensemMbiM perynsapHbiM KoHTponemM. Hanpumep, korga
MCNbiTaHNEe MeXAay CrosiMM NoKasblBaeT, YTO NEPBLIN CrON UCTOLLEH, BTOPOMW CMOW AOMKEH ObiTb
nepemMeLlLleH B NepBOe MNOJIOXKEHWEe, BTOPON CIOM 3aMEHEH HOBLIM CrloeM, a OTpaboTaHHbIA Crown
yaaneH. Ecnu npobbl n3 nepsoro npob6ooT6opHOro OTBEPCTUSI NONOXUTENBHBI MO 06LEeMy XSopy,
To pabota MoXeT ObITb NPOAOIIKEHA B TEYEHME KOPOTKOro BpeMeHu (40 72 4) OO YyCTaHOBKM
CMEHHOro Crnos npu ycrioBun, 4to npobbl 13 BTOPOro nNpobOoOTOOPHOro OTBEPCTUSA OCTaKTCH
oTpuuaTtenbHbIMKU. BbiNo NpU3HaHo, 4YTO, BO3MOXHO, HeuenecoobpasHo MEHATb NONOXEHNS Cros B
yCTaHOBKax, ucnonb3ywowux 6onblive, nopgpatowmecs obpaTHOM MNPOMbIBKE YroSibHbIe CIOW.
OpHako 6bina BblpakeHa 03abo4yeHHOCTb NO NOBOAY TOro, YTO MPOMNYCKHAA CMnOCOBHOCTbL BTOPOro
Crnos MOXeT Henpeackasyemo yMeHblUTbCA M 6onbwe He obecnedvBaTb COOTBETCTBYHOLLEWN
OYUCTKM B Criyvae npopbiBa NepBoro cnog. o aton npuynHe 6bino pekomMeHa0BaHO 3ameHnTb oba
Cnos, ecnv N3MeHeHne NOoNoXeHns crost 6bIN0 HEBO3MOXHO.

paHynMpOBaHHbLIN aKTMBMPOBAHHbLIA Yronb C KWOoAHbIM 4Ynucriom 6onee 900 cuuTaeTtcs
onTUManbHbIM ANs  yganeHusa xnopa/xnopamuHa. [lpu  ncnonb3oBaHUM  FpaHyIMPOBAHHOMO
aKTUBMPOBAHHOIO YrNs B KayecTBe cpedbl AN yOaneHus XnopamvHa M3 BOAbl, COAepXKallemn
>1 Mr/n XnopamuHa, Kaxabli CNon OOIMKEH MMETb BpeMmsi KOHTakTa dacTtuy ¢ sBogon (EBCT) He
MeHee 5 MWH Npu MakcumanbHOM pacxoge obpaboTaHHon BoAbl (06wmit EBCT He meHee 10 MuH).

HeKOTOpre ncxoaHble BOAbl, TakKMe Kak BOAa C BbICOKMM coAepXXaHUeM OpraHn4yeCKmnx BELLECTB,
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MoryT notpeboBaTb anbTepHaTUBHbIX BWOOB yrnepoda, Kotopble 6onee ycTonumBbl K
OpraHMyeckomy 3arpss3HeHuto. ATU TUMNbl yrnepoda MoryT uMeTb nogHoe yucrio meHee 900. lMpu
NCNoNb30BaHUM Apyrnx opm yrrepona unu rpaHyIMpoBaHHOrO akTMBMPOBAHHOIO YIS C MOAHbIM
yncriom MeHee 900 wmsrotToBUTENb [JOSMDKEH MNPEAOCTaBUTb 3KCMMyaTauMOHHble AaHHble,
CBMOETENbCTBYOWME O TOM, YTO KaxAbl cnov obnagaeT CrnocoGHOCTBbI CHWXKaTb 06LLyto
KOHLIEHTpauuo xropa B nutatenbHou Boge Ao meHee 0,1 mr/n npu paboTe ¢ MakcumasnbHbIM
OXMOAaeMbIM PacXOAOM B TE€YEHWE MaKCMMarbHOrO BPEMEHHOro MHTepBana Mexay nriaHoBbiMU
ncnbiTaHMaAMM 06paboTaHHOM BOAbI HA coaepxaHue obuiero xnopa. PereHepupoBaHHbIn yrnepop
He OOJPKEeH MCrnonb3oBaTbCs. HekoTopble rpaHynMpOBaHHbIE aKTUBMPOBAHHbLIE YINM COAepXar
antoMVHUI, KOTOPbIA MOXET antoupoBaTb M3 yrnepoaa v 0obaBnsaTb K Harpyske antoMuHUS,
yaansemoro obpaTtHbiIM OCMOCOM WUIIM MOHHbIM OOMeEHOM. Mcnonb3oBaHWe MPOMbITOrO KUCITOTOW
yrnepoga cBoguT K MMHUMYMY 3TOT MCTOYHMK anioMUHUA B BOAE.

Tam, rge 910 uenecoobpasHo, NopTaTMBHbIE AMANM3HbIE CUCTEMbI, CHabGXaemble BOAOW,
KOTOpasi, KaKk W3BECTHO, COAEPKMT XMOpaMuH, [OOSDKHbI BKIKOYATb MocnegoBaTenbHO ABa
YrNepoaHbIX crosi, Kotopble BMecTe obecneunBatoT 10-muHyTHBIM EBCT. B Tex cnyyasx, korga ato
HeLenecoobpasHo, MOXHO WMCNONb30BaTb anbTEPHATMBHbBIE TEXHOMOrMU MPU YCIOBUW HanNU4ms
n36bITOYHbBIX CPEACTB YAaneH s XrnopamMmHa 1 NpoBepKU, YTO KOHLLEeHTpauusa obuero xfopa MeHee
0,1 mr/n B obpasue, cobpaHHOM MOCre MNEPBUYHOrO YCTPOWCTBA Nepen Kaxagonm obpaboTKow.
Bo3moXxHble anbTepHaTVBbI BKNIOYAOT B Ce6s1: CNOW rpaHyNIMPOBaHHOMO akTMBMPOBAHHOIO Y4, 3a
KOTOpbIM CriegyeT NoTHbIM GOk yrnepoaa; 1 ABa nocnegoBaTeribHO YCTAHOBIIEHHbIX YrNepOaHbIX
6nok-punbTpa.

YrnepogHble crowu, ucnonb3yemble Ans yaaneHus cBobogHOro xmopa u xropamMmuHa, nHorga
pacnonaralTcs B BUAE NOCNeLoBaTeNbHO COeAUHEHHbIX Nap CrOeB, Tak YTO OHW He OOIMKHbI ObiTb
ype3amepHo 6onbwmmn. Cnon BHYTPU KaXaon napbl MUMEKOT OANHAKOBLIN pa3mep, U Boda, KoTopast
TeyeT yepes HUX, TeYeT napannenbHo. [na yganeHus xnopamMmuHa u3 BoAbl, cogepxailen >1 mr/n,
Kakgas napa CrnoeB AOfMKHa MMETb MMHMMarnbHOEe BPEMS KOHTakTa 4YacTuu ¢ Bogon 5 MuH npu
MaKCUManbHOM CKOpPOCTM noToka 4Yepe3d cron. [lpyu wmcnonb3oBaHUM nocnegoBaTeNbHO
COEQMHEHHbIX nap crnoeB TpybonpoBog [OMmMkeH ObiTb CNPOEKTMpOBaH TakMm 0Opa3om, YTOObI
CBECTM K MMHUMYMY pasnuMyus B COMPOTMBIIEHMM MOTOKY OT BXOZa W BbIXxoda MeXAay Kaxaow
napannenbHon cepmen croeB, YToObI 0becneynTb paBHbIi 06bEM BOAbI, MPOTEKAOLLEN Yepes BCe
cnowm.

XoTta obpaboTka BOAbl Yrnepoaom sBNSeTcd MeTogoM, OObIYHO WUCMONb3yeMbiM OIS
obecrnevyeHns cooTBeTCTBMS TpeboBaHWsM NyHKTa 4.2.2 B OTHOWeEHUM obwero xnopa, 6bino
NPU3HAHO, YTO B HEKOTOPbIX CUTyauusX Yrnepoa MOXeT HedoCTaTOYHO 3hPeKTUBHO yaansaTb
XnopamuH. HecooTBeTcTBylOLEEe yAaneHne xropamuHa MOXET MNPOUCXOAUTb MNpU  HanMyum
XnopamunHoB B popme npupoaHbix N-XrmopaMMHOB UMM NPU UCMOSb30BaHUM TakMX METOA0B, Kak

Mcrnosib3oBaHMe BbICOKOro pH unmn BkAoYeHWe opTodocdaTta unm nonudocdatos. Ecnn pH
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nocTynaroLwen Boabl BbIXOAUT 3a Npeaerbl Auana3oHa, YKa3aHHOro N3rotoBuTeneM, yrnepos MoxeT
He dyHKUMOHMPOBATb AOMMKHbIM 06pa3om 1 BbICTPO ucTowaTtbes. B gpyrux cutyaumsax, Takmx Kak
OCTPbIA AManmM3 C MNOpTaTUBHbIMKM  CUCTEMaAMM  BOAOMOArOTOBKM, MOXET  OKa3aTbCA
HeuenecoobpasHbiM Ucnonb3oBatb 06beM yrnepoga, Heobxoaumbii ana obecneyeHus
COOTBETCTBYIOLLEro yaaneHusa xnopamuHa. B Takux ycnoBuax MmoryT noTpeboBaTtbca apyrue
MeToAdbl yAaneHus XrnopamvHa B OOMOSfHeHMe K yrnepoay. MHbekuus KucnoTbl MOXeT ObiTb
nucnonb3oBaHa Ans cHwxkeHust pH (cm. B.2.6), aHMOHOOOMEHHMKM (TakkKe W3BECTHble Kak
opraHuyeckue nNornoTUTeNn) MoryT ObiTb YCTAHOBIEHbI Nepea YriepoaHbIMy CriosaMU ANg yaaneHus
OpraHM4Yecknx BeLLeCcTB M APYrMx BeLLecTB, KOTOpble MOryT 3arpss3HaTb yrnepopHblie crowv, a
AeankanusaTopbl MOryT ObiTb MCMOMb30BaHbl Af11 CHUWXEHUS LenovyHocTu. WM3BeCcTHO, 4To
pobGaeneHne OucynbguTa HaTpus nepen CUCTEMOW OOpaTHOroO OCMOCa YCMELIHO YCTpaHsieT
XnopamMmnH B cucTeMax ansa remogmanusa. AckopbuHoBas kucrnota Takke Obina gobasBneHa K
KACNOTHOMY  KOHLEHTpaTy, WCNoMnb3yeMoOMy Ans ydaneHus XrnopamuvHa W3 KOHEeYHOro
Avanusupylowero pactsopa. Cnegyet oTMeTUTb, YTO AN HEMTpanusaumm xfopamMuHa B BoAe
ackopbuHoBON KMcroTon TpebyeTca MUHUManNbLHOe Bpems KOHTakTa. Ecnv ackopbuHoBas kucnoTa
Mcnonb3yeTcst Ana HelTpanusaunm xnopaMmmHa, 1 ecnm NpoucxoguT HEOOBbACHNUMOE paspyLueHne
SpUTPOLMTOB WUNN aHeEMUs, crieayeT uccnegoBaTb 3(PEPEKTUBHOCTb HEWTpanusaumm xmnopamuHa
ackopbuHoBon kucnoton. [pyrme cnocobbl yaaneHus XxnopamuHa, Takme Kak OKUCIIUTENbHO-
BOCCTAHOBUTENbHbIE  peakuum n  ynbTpaduonetoBoe  obnydeHve, UCNONb3ylTCA B
hapmaueBTUHECKOW M SNEKTPOHHOM NPOMbILLIEHHOCTN. B HacTosiwee Bpems 3TU Mnpouecchl
OLEeHMBAKTCA AN npuMeHeHus B remoguanuae. OKoH4YaTenbHbI BbIOOP CUCTEMbI yaaneHus
XnopamMmHa B YCNoBMAX remoguanu3a OygeT 3aBuMCETb OT MECTHbIX YCIOBUA W, BO3MOXHO,
notpebyeTcs BKNOUMTL Gonee 0gHOro M3 onNMcaHHbIX Bbllle NPOLIECCOB.

B.2.6 Cucrtembl BnpbiCKa XMMUYECKNX BELLLECTB

Cuctembl BMNpbICKA XUMUYECKMX BeLWecTB MOryT OblTb  WCNONb30BaHbl B CEKUMM
npeaBaputTenbHon ob6paboTkn CUCTEMbI OYUCTKM BOAbl B OOMOMHEHME K (PU3MYECKMM NpoLieccam
OYUCTKM, ONUCAHHbIM B MpeabiayLnx MnyHKTax. [pyMeHeHne XUMUYECKMX MHBEKUMI BKOYaeT
pobaeneHne OucynbcuTa HaTpua ONS ygoaneHua xnopamuvHa wu gobaBneHwe KUcnoTbl Ans
perynuposku pH.

Cuctembl BMpbICKA XMMWYECKMX BELeCTB COCTOAT M3 HaKoNuTensi, coaepxallero
BMPbICKMBAaEMOE XUMMUYECKOE BELLECTBO, A03MPYHOLEro Hacoca W CMECUTENbHOM KaMmepbl,
pacnonoXeHHoON B MarmcTpanbHOM Bogonposoge. Cuctembl BNpbICKa XMMUYECKMX BELLECTB TaKKe
BKIoYaloT B ceba HeKkoTopble CpeacTBa perynupoBaHus O03MPYHOLEro Hacoca Ana KOHTPOns
AobaBneHns XMMUYeCcKoro BellecTea. Ata cucteMa gormkHa bbiTb paspabotaHa Takum obpasom,
4yTOObI XEeCTKO KOHTponupoBaTb AobaBneHne xumudeckoro BeulecTtBa. Cucrtema ynpaBneHus
AOMMKHA rapaHTupoBaTb, YTO XMMUYECKoe BeLLecTBO AobaBnsieTcsl TONbKO Torga, korga Boja
NpoxoauT Yyepes Kackag npeasapuTtenbHon o6paboTku, 1 4To OHO fobaBnseTca B (OMKCUMPOBAHHON

nponopunn K NOTOKy BOAblI UMK Ha OCHOBE Kakoro-nmbo nocTosiHHO KOHTPOJIMPpyEMOTro napameTpa,
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Takoro kak pH, c ucnonb3oBaHWMeM aBTOMaTM3UMPOBAHHOW CcUCTeMbl ynpasneHus. Ecnn ans
BBEOEHNSA XMMUYECKOro BELLEeCTBa MCMOMb3yeTcs aBTOMaTU3NPOBaHHAas cuctemMa ynpasreHus, To
KOHTPOSIbHBIN MapaMeTp OOIPKEH KOHTPONMpoBaTbCHA He3aBucuMo. Kpome Toro, AOMmKHbl ObiTb
npeaycMOTpPeHbl CpeacTBa NPOBEPKM TOrO, YTO KOHLEHTpaumn Niobbix ocTaTKoB, 06pasyroLmnxcs B
pesynbtate AobaBneHnsa XMMMYeCcKoro BeLecTBa B Bogy, CHUXKatoTca Ao 6e30nacHoro ypoBHst 4O
TOro, Kak Boga JOCTUIHET TOYKMU CBOErO UCMOSIb30BaHWS.

Mpn gobaBneHun KMCNOTbl ANA perynupoBaHusa pH cnegyeT ncnonb3oBaTb MUHEPArbHYHO
KMCHOTY; OpraHudeckne KUCroTbl MOTFyT [AeWCTBOBaTb Kak nuUTaTtenbHOe BeLecTBO W
cnocobCcTBOBaTL PA3MHOXEHMIO BakTepui.

Bbinv caenaHbl oroBopkM B OTHOLLEHUN A06aBneHnsa Xmmmnyeckmx Bellects B Bogy. OgHako
6b1N0 NpM3HaHo, 4To AobaBNEHME XMMNYECKNX BELLECTB MOXET ObITb HEOOXOAMMbLIM B HEKOTOPbIX
obcToaATeNbCTBAX, €Crv OObEeKT AOMKEH COOTBETCTBOBATb MaKCUMMarbHO LOMYCTUMbIM YPOBHSIM
3arpsA3HALLNX BeLecTB, Yka3aHHbIM B nyHKTe 4.2.2. Hanpumep, ecnu MyHuuunanbHas BoAa
COAEPXUT BbICOKME YpOBHM N-XNOpPaMUHOB MNM XropamvHa Npu Hanuydum optodocdata unm
nonudocdaTa, UHbeKuns bucynbduta HaTpus MOXET OblTb OAHVMM U3 HEMHOMMX OOCTYMHbIX
BapuaHTOB yAarneHus XrnopamMmuHa.

Ecnn xumuueckass uvHbEKUMS uUCMoOnb3yeTca B Kackage npeaBapuTensHon o6paboTkw,
nonb3oBaTenu JomkHbl yoeantbes, Yto gobaBneHne XMMn4eckoro Bellectsa He MellaeT paboTe
nocnegyrowmx MNpoLecCOB OYMCTKM, BKMOYAs MpOLEeCcC MepBUYHOM OYUCTKU. Hanpumep,
NPOM3BOANTENBHOCTb TOHKOMSIEHOYHbIX KOMMO3UTHbIX MeMbpaH o6paTHOro ocmoca MOXeT
3aBuceTb OT pH nutatensHo Boabl. NMpu ypoBHAX pH HMKe 7 cnocoBOHOCTL 3adepkmBaTb dTopma
MOXET ObITb CYLLIECTBEHHO CHWKEHA MO CPaBHEHUIO C 3TOM cnocobHOCTbLIO Npu pH 8.

B.2.7 O6paTtHbI ocmoc

Cuctembl obpatHoro ocmoca (RO) cTanm LWKMPOKO MCMNONb30BaTbCA B CUCTEMaXx
BOAONOArOTOBKM AN remoananu3a, rnaBHbiM 06pa3om MOTOMY, YTO 3TWM YCTPOWCTBA yaanstoT
HeopraHn4eckne U opraHuyeckme pacTBOPEHHbIE BELLECTBA, a Takke baktepun n bakrepmanbHble
9HOOTOKCUHbI.

K cnctemam obpaTHOro ocmoca npeabsasnstoT cnegyowme TpebosaHms:

a) Npuv UCMNonNb3oBaHMM AN NOLrOTOBKM BOAbl NSt remoamanuaa, nubo otaensHo, nnbo B
KayecTBe nocnegHen cragum XMMUYECKOWM OYUCTKM B CUCTEME BOAOMOArOTOBKM, CUCTEMBbI
obpaTHOro ocmoca npu YCTaHOBKE AOSMKHbI COOTBETCTBOBaTb TpeboBaHmsm NCO 23500-3 npwu
UCMbITAHUKU C TUMUYHOW NUTaTENbHOM BOAOW MOMb3oBaTens.

b) cuctembl 06paTHOro ocMmoca A0MKHbI OblTb OCHALLLEHbI YCTPONCTBAMU KOHTPOSSA B peXnme
peanbHOro BpPEMEHW, MNO3BOMAOWNMN ONpeaenaTb CKOPOCTb OTOPAKOBKM W NPOBOAMMOCTb
OYMLLEHHON BOAbI. YCTPOMCTBO KOHTPOMSA NPOBOANMOCTU OYMLLIEHHOW BOAbI AOSKHO aKTMBMPOBATb
3BYKOBbIE M BU3yarbHble CUrHamnbl TPEBOMU, KOraa NPOBOANMOCTb 06paboTaHHON BOAbLI NpeBbIaeT

3afaHHbI npegen Tpeeorn. CurHanusaums formkHa obecneynBaTb yBeAOMIeHVMe nepcoHarna B
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30He yxoAa 3a naumeHTamu, ecrnim obpaTHbIN OCMOC SIBNSIETCA NOCHEeaHNM MPOLLECCOM XMMUYECKON
OYMUCTKM B CUCTEMe BOAOMOArOTOBKW. YCTPOMCTBA KOHTPOMS, u3Mepswmne yaernbHoe
CONpPOTUBMEHUE, MOTYT UCMOMb30BaTbLCA BMECTO YCTPONCTB KOHTPONSA NPOBOANUMOCTMU.
KomnoHeHTbl npouecca pasgeneHna membpaH RO npeactaensioT cobon nonynpoHvLaemyto
membpaHy, 0b6bl4HO B CNUPanbHO-HAaBUTOW KOHMUrypaumm, HacoC M pasfnuyHble perynatopbl
pacxoda M AaBneHus Ons HanpaBreHust noTtoka BoAbl vepe3 cuctemy. B npouecce paboTtbl
nuTaTenbHas Boda HarHeTaetca Hacocom RO nog gaeBneHveM m 3aTem HanpaBnsieTcs BAOSb
MOBEPXHOCTU MNOnynpoHuuaeMon MembpaHbl. YacTb BOAbl BbITECHSETCA 4epe3 MemMOpaHy
(npouecc, KOTOopbIN yaanseT HeopraHNn4eckne 1 opraHn4eckme pacTBopeHHbIe BelllecTBa, 6aktepum
n GaktepuanbHble 3HOOTOKCMHbI). OcTanbHad Boga MNPOXOAMT MO MOBEPXHOCTU MeMOpaHbl U
HanpaBnaeTca B ApeHax. Boga, npoxogsiwasa yepe3 MemOpaHy, HasbiBaeTcs «obpaboTaHHom
(ounwieHHoM) Bogon» nnn «nepmeatom». Boga, kotopasi TedeT BAOMNb MOBEPXHOCTN MeEMOpaHbI 1 K
ApPeHaxy, N3BECTHa Kak «0TOpakoBaHHas BOAa» UMM «KOHLUEHTpaT». Takas KoHurypaums noToka,
M3BECTHAs KaK «punbTpauust NONepevHoro NoTokay, NpefoTBpallaeT NoCTENEHHOE HaKoMneHne
MaTepuanoB Ha MOBEPXHOCTU MeMOpaHbl, YTO B KOHEYHOM MWTOre npuBedeT K 3arpsi3HEHWU0 U
paspyLLeHnto MembpaHbl. B HeKoTopbix cuctemax o6paTHOro ocmMoca 4acTb NOTOKa OTOpPaKOBaHHOM
BOAbl BO3BpallaeTcs B MNOTOK NuUTaTenbHOW BoAbl. JTa peumpkynsums obecneuyuBaeT Gonee
BbICOKME CKOPOCTU [ABWXKEHMSI MO MOBEPXHOCTU MeMOpaHbl, YTO MOXET MOMOYb YMEHbLUNTb
3arpsisHeHne membpaHbl, a Tawkke obecneuntb Gonee 3PdEKTUBHOE WUCNOMNb30BaHWE BOAbI.
Cuctembl RO moryt pabortatb B OAHOCTYNEHYaToW WNWM ABYXCTYNeH4yaTon (OABYXMNPOXOAHON)
KOHUrypaumm B 3aBUCUMOCTU OT KayecTBa MUTaTENbHOW BOAblI W/MMM MECTHbIX TpebGoBaHMI U
npegnoyteHuii. B geyxctyneHyatom RO obpabotaHHasi Boga C nepBOW CTYNeHW OEeNCTBYET Kak

nnTaternibHaa Boaa and BTOpOVI CTyneHu.

MpumeyaHune — CKopoCTb OTOPAKOBKM BTOPOW CTyreHW B ABYXCTYNeHYaTol cucTeme oGpaTHOro
OCMOCa MOXET OblTb 3HAUYUTENbHO HWXKE, YeM CKOPOCTb OTOPakoBKWM NepBoi cTyneHu. OgHa M3 MpUYrH

pasHuLbl B CKOPOCTU OTOPaKkoBKM CBA3aHa ¢ pacTBOpeHHbIM COxz.

Cuctembl RO Takke mMoryT 6bITb OCHaLLEeHbl pacxogomepamun, 06bI4HO B OYULLIEHHOW BoAE U
OTOpaKoBaHHbIX MOTOKaX BOAbI, AN KOHTPOIs Bbixoga cuctembl RO n maHomeTpamum gnst KOHTpons
OABNEHNa B pPasfMyHbIX TO4YKax cucTembl. XOTS 3TO M He CBMAETENbCTBYET O KayecTBe
obpaboTaHHOM BOAbI, KOHTPOSMb pacxoda v AaBfeHUs MOryT MOMOYb rapaHTUpoBaTh, YTO cucTema
paboTaeT B COOTBETCTBMM CO Creunukaunamm mMsrotoBuTens v, Takum obpasom, obecneynTb
HagexHocTb RO.

Kpome Toro, korga cucrema o6paTtHOro ocmMoca siBfsieTCA NocrneaHnM nNpoLeccoM XMMMUYECKON
OYUCTKM B CUCTEME BOLOMNOATOTOBKN, pekomeHayeTcs, 4Tobbl Oblnn NnpeaycMoTpeHbl cpeacTaa ans
npeaoTBpaLLleHns BO3OeNCTBUS Ha naumeHta HebesonacHom obGpaboTaHHOM BOAbl B Cry4vae

cpabaTbiBaHWUsi cUrHamna TpeBorn no NpoBoaMmocT obpaboTaHHoM Boabl. Takue cpeacTBa MoryT



FOCT P UCO 23500-1—2021

BKIlO4aTb 0TBOA 06paboTaHHON BOAbI B APEHAX, a TakkKe aKTMBaLUIo 3BYKOBbIX U/ BU3yarnbHbIX
CUrHaNoB TPEBOrM, KOTOpPbIE€ AOMKHbI OblTb PACMONOXEeHbl TakMm obpasoM, 4TOOblI Obino
obecrneyvyeHo BbICTPOe pearnpoBaHue nepcoHarna B 30He yxoAa 3a NauneHTOM.

B 3aBucMMOCTM OT KOHdpurypauum membpaHbl U MatepuanoB KOHCTpykumu, cuctembl RO
YyBCTBUTESbHbI K PaA3NUYHbIM XapakTepPUCTUKAM NUTATENbHON BOAbI, KOTOPbIE MOryT MPUBECTU K
CHWXXEHMIO NPOWU3BOAMTENBHOCTM WU NpeXaeBpeMeHHOMY oTkasy. YTobbl m3bexartb Takux
npobnem, nonb3oBaTeny OOMKHbI TLWATENbHO CNeaoBaTb UHCTPYKLMSAM U3rOTOBUTENSA NO OYUCTKE
nuTaTenbHOM BOAblI M Haa3opy 3a TeM, 4Tobbl RO paboTtan B npegenax CBOMX KOHCTPYKTUBHbIX
napameTpoB.

B.2.8 [lenoHnsauus

HenoHunsauusa (DI) — aTo npouecc MoHHOro obmeHa, KoTopbir yaansieT U3 BoAbl Kak aHWOHbI
(oTpuuaTenbHO 3apsKEHHblE WMOHbI), TaK WU KaTMOHbl (MONOXWUTENBbHO 3apshKEHHble WOHbI). B
npouecce obmMeHa rmapoOKCUITbHBIE MOHbI 3aMEHSAIOT APYrMe aHWOHbI NUTATeNbHOW BOAbI, @ WOHbI
BOAOPOAA 3aMEHSIOT ApYyrne KaTMoHbl NUTaTeNbHOW BOAbI; TMAPOKCUIbHbBIE MOHBI M MOHBI BOAOPOAa
3aTeM obObeauHsalTCcs, obpasysa unucTyto Boay. Cuctembl DI mMoryT cogepxaTb aHUOHHYH W
KaTMOHHYIO CMOJSTbl B OTAEIbHbBIX EMKOCTSAX, M3BECTHbI KaK « CUCTEMbI C ABONHBIM CI0EM», U MOTYT
umeTb oba TMna CMOon, CMeLLaHHbIX BMECTE B OAHOW €MKOCTU, U3BECTHbI KaK «CMeLUaHHbIe CRoun»
U «KCUCTEMbI YHUBEPCArbHbIM CIIOEMY.

[enoHnsaTopbl aBnA0TCA 3(P@PEKTUBHBIM CPEACTBOM YOaNEeHUs1 MOHHbIX 3arpA3HeHun u3
Boabl. OQHAaKO OHM He yaanstT HEMOHOreHHble 3arpA3HEeHUs U MOryT BHOCUTb GakTtepuarnbHble
3arpsasHeHnsa B BoAy, a He yganaTb ux. HecnocobHOCTb AenoHM3aTopoB YyAansiTb HEUOHHbIE
3arpsasHAOLLIME BeLecTBa MOXET OrpaHuyYvTb yaaneHue anioMUHUSA OeUNOHM3auuMen, MOCKOSbKY
antoMuHUIM aBnsieTcs amgoTepPHbIM BELLECTBOM, KOTOPOE U3MEHSIETCA OT KATUOHHOIO K aHUOHHOMY
npu nameHeHun pH oT K1cnoro K wernoyHomy [87]. MNMpwu HenTpanbHOM pH antoMuUHMIA NpUCyTCTBYET
B OCHOBHOM B BMAE KONMMOMAHOIO artoMUHWUSA, KOTOPbIN He HeceT 3apsida M He ypanseTcsa C
nomoLLbo aenoHmsauum [17]. Kpome Toro, aemoHnsatopsl 06nagatoT orpaHM4eHHOM CNoCOBHOCTLIO
K yaaneHuto 3arpsasHaoLmx BellectB. Kak Tonbko genoHnsatop 6yaeT nCToleH noHamm Bogopoaa
N TMOPOKCUMBbHBIMU MOHAMK, Criedylolmne HamMeHee NPOYHO CBSA3aHHbIE MOHbI ByayT BbITECHEHbI
Bonee NPoOYHO CBsA3aHHLIMM MOHaMKU. Hanpumep, kak TOMbKO rMAPOKCUITbHBIE NOHBI UCTOLLLAKTCS,
aHWOHHbIE 3arpsi3HAoLLME BELLLECTBA B BOAE BbITECHAOT (pTOPMA-NOHbI U3 aHUOHOOOMEHHO CMOSbI
[35]. OTO gBNEeHue npuBeEnO K BLICOKOMY coAepxaHuio ¢dTopa B obpaboTaHHOM Boge, C
nocriegyrowumMm TpaBMUpPOBaHMEM U cMepTbio NaumeHTa [33], [36]. HevoHusaumsa, gaxe B
coyeTaHuM C 9SHAOOTOKCUMHOBLIM (OUNBbTPOM, He yAandeT HEeKOTOopble HU3KOMOMEKYNsipHble
TOKCUYHble BakTepuarnbHble NPOAYKTbl, Takne Kak MUKPOUMUCTUHBI. [0 BbilLeyka3aHHbIM NpUYnMHaM
NCNONb30BaHMe AenoHM3auMn B KavyecTBE OCHOBHOIO CpeacTBa OYUCTKM BOAbl, MUTAOLLENn
HEeCKOMbKO annapaToB And guanuaa, Kateropu4eckn He pekomeHayeTcs. [lenoHnsauns MoxeT ObiTb

ncrnonb3oBaHa Ans O00YUCTKM 0O6paboTaHHON BOAbl M3 CUCTEMbI OOpPaTHOrO OCMOCA UIMU MOXET
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ObITb UCNONb30BaHa B KA4YECTBE PE3EPBHOro BapraHTa, ecrnm cuctema obpaTHOro ocMoca BbIXoanUT
n3 ctposi. MHorne cumuTaroT, YTO ABYXCTyneH4atas cuctema obpaTtHOro ocmoca, paboTatouias B
pes3epBHOW KOHpUrypaumm, npeanoyTnutenbHee komomHaumum obpaTtHoOro ocMoca U 4ENOHN3aUnK.

HaunbGonee pacnpocTtpaHeHHas koHdurypaumsa gns DI coctouT u3 AByX nocrenoBaTenbHbIX
CMELLAHHbIX CMOEB, C YCTPONCTBAMW KOHTPOMSI CONPOTUBIIEHUSA, PA3MELLLEHHBIMU HUXKE MO NOTOKY
OT Kaxxgoro cnosi. [pu ncToLeHn NepBOro CNost Harpy3ka BOAbl C 4OCTATOYHO BbICOKMM YAEMNbHbIM
COMpoTUBEHMEM CMELLLaeTCsl Ha BTOPOM CMowW, 1 npoueaypbl Ananmsa MoryT 6biTb NPOAOMKEHbI B
TeyeHne KOPOTKOro BpeMeHW, noka He ByaeT yCTaHOBMEH CMEHHbLIN CrioW, Npu YCroBWUW, YTO
obpaboTaHHas Boga 13 BTOporo Hakonutensa nmeet conpotmerieHne 1 MOwm-cm nnm 6onbLue.

DI nmeeT KOHEYHyIO NPOM3BOAUTENBHOCTb, MPEBbLILWEHNE KOTOPOW MNpuBedeT K OnacHo
BbICOKOMY YPOBHIO 3arpssHsaloWwmnx BewectB B obpaboTaHHou Boge. [loatomy cuctembl DI,
ncnonb3yemMble A8 NOArOTOBKM BOAbI A5 remoanannsa, AOMKHbl MOCTOSIHHO KOHTPONMpPOBaTbCS C
LUenblo nonyyYyeHnsa Boabl C ygenbHbiM conpotuBneHvem 1 MOwM-cm unu 6onee (unu
npoBognmMocTblo 1 MKc/cM wunu meHee) npu Temnepatype 25 °C. 3BykoBas M BuM3yanbHasi
CUrHanu3auum gOImKHbI ObITb aKTUBMPOBAHbI, KOraa yaernbHoe conpoTueneHme obpaboTaHHOM BOAbI
nagaeT HUMXKe 3TOro YPOBHS, U NOTOK 06paboTaHHOM BOAbI AOMKEH OblTb OTBEAEH A0 OOCTMKEHUS
nobon TOYKM MCNONb3OBaHUA, Hanpumep nyTem OTBoAa B ApeHax. CurHanmsauus [oSbkHa
obecrneynBaTb OMNOBELLEHWE MNepcoHana B 30HE yxoda 3a nauMeHToM. Hu npu  Kakmx
obcToaTenbCcTBax He crneayeT ucnonb3oBaTh DI, koraa obpaboTtaHHas Boga M3 KOHEYHOro Crios
nmeeT yaernbHoe conpoTueneHune Hmwke 1 MOm-cm.

MuTaTenbHas Boda AN CUCTEM OeNOHM3aumu AomkHa ObiTb NpeaBapuTenbHo obpaboTaHa
aKTUBMPOBAHHbIM YrrieM Unu anbTepHaTUBOM, YTOObLI NpeaoTBpaTUTL 06pasoBaHMe HUTPO3aMMHa.

Ecnu cuctema gemoHusaumm sBnsieTca nocneaHMM npoLeccomM B CUCTEME OYUCTKM BOAbI, 3a
Hel [OfKeH crnegoBaTb  3HOOTOKCMHOBBIM  unbTp  wunu  gpyroe  6GaktepuanbHo- U
9HOOTOKCMHpeayumpyloLwee  ycTpoucteo. [nsa  genmoHM3aTopoB  TEHAEHUMS  BHECEeHus
BakTepumanbHbIX 3arpAsHAOLWNX BewecTB B Boay 6onblie, Korga AevOHU3aTopbl COAepXaTcs B
KayeCcTBe pe3epBHOro yCTpOMCTBa ANA cMcTeMbl 06paTHOro ocmoca, 0COBEHHO ecnn NoToK Yepes
AenoHM3aTopbl OTCYTCTBYET. HekoTopble YCTaHOBKM WCKMIOYAKT 3Ty TEHOEHUUI0, NocpeacTBOM
NOAKMIOYEHNST OEMOHU3aTOPOB MapannenbHO MarucTpanbHOMY BOAONPOBOAY W NOAAEPXKMKM
HW3KOro NOTOKa Yepes HUX. ANbTepHATUBHbIN NOAXOA COCTOUT B 3aKITHOYEHMN KOHTPAKTa C MECTHbIM

NOCTaBLLMKOM Ha NpeaoCcTaBreHne pe3epBHbIX 4eNOHN3aTOPOB Mo TpeboBaHuIo.

I'Ipl/lmeanme - anBeﬂeHHble BblLLE Tpe6OBaHMﬂ K OenoHn3aumm MOrytT He MNpUMEeHATbCA K
TEXHONOIrMnM anekrpogenoHnsaunmn (ED|), KOTOpasa MOXeT ObITb UCNONb30BaHa B Ka4yecTBe arnbTepHaTuBbI

OenoHnsauunmn cnep,yrou.l,eﬁ 3a 06paTHbIM OCMOCOM B cuctemax anda remogmanmsa.

B.2.9 BHOOTOKCMHOBbBIE PUNBLTPLI

OHOOTOKCMHOBbIE (PUNBTPLI NPeAcTaBnaioT cobon MemOpaHHble pasgenuTenu, KoTopble
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MOryT ObITb MCMONb30BaHbl AN yAaneHus kak 6akTepui, Tak U 3HAOTOKCMHOB. QHOOTOKCUMHOBbLIE
dunbTpbI cNeayeT pasMellaTtb B CUCTEMaX BOoAbl 4K AManu3a B MecTax, pacrorioXXeHHbIX HUKEe Mo
TEeYEeHUo OT AenoHm3aTopoB. OHKU Takke MOryT ObiTb MCMONb30BaHbl B KOHLE OMUCTHOMO Kackaaa u
B CUCTEMe pacrnpeeneHns Bodbl ANs Avanu3a WM LeHTparbHOW cUCcTeMe pacrnpeneneHus
AVanu3npyloLLero pacteopa. OHAOTOKCUMHOBbIE (UMNLTPbI MOTYT ObiTb TaKkKe WCMNONb3OBaTHLI B
NVHUM OManu3vpyoLLero pacTteopa OTAENbHbIX annapaToB A AManv3a B Ka4ecTBe KOHEYHOro
Gapbepa NpoTMB GakTepuil U SHAOTOKCUHOB. ATU (PUNbTPbI CYMTAOTCA 4YacTbio annapaTta ans

ananumsa n Moryt He CoOoTBeTCTBOBaTb BCEM Nnocneayrunm pekomeHgaunam.

MpunmeyaHune — OHOOTOKCUMHOBbIE (PUMNBLTPbI HE YyAANAT HU3KOMOMEKYMNSpHblE MUKPOBGHbIE

MeTabonuThbl.

OHOOTOKCMHOBbBIE MeMBpaHbl, NCNonb3yeMble ANs remoavanmaa, 06blMHO MMET CnMparbHO-
HaBUTYIO  KOHUrypauumi  UNn  KOHurypauuio  nombliX  BOMOKOH.  CnupanbHO-HaBUTble
ynbTpadunbTpbl 06bIYHO paboTaloT B pexrMMe NonepeyHoro noToka, Npuyem 4acTb NuTaTenbHON
BOAbl BbITankMBaeTcsa 4yepe3 MemMbpaHy, a ocTanbHasg 4acTb HanpaenseTcs BOOSb NMOBEPXHOCTU
mMemMOpaHbl Ana otBoda B ApeHax. Kak m npu obpaTtHoM ocmoce, nonepedHas unbTpaums
npeaHasHavyeHa gns MMHUMU3auun 3arpsisaHeHnss MembpaH. QHOOTOKCUHOBbLIE (PUbTPbI C NOMbIMU
BOMOKHAMMN OObIYHO pa3MeLlalnTCs B €MKOCTAX, aHanOrMyHbIX TEM, KOTOpblE MCMOMb3ylTCa ANs
KapTPUOKHbIX 0Caf0uYHbIX (OUNBTPOB, M MOryT paboTaTb B peXMMe MOMNepeyHoro noToka unu B
TYNMKOBOM pexunme (6e3 nonepeyHoro notoka). MNpu ncnonb3oBaHMM B CUCTEME OYMCTKU BOAbI 4NN
remognanusa cnegyetr nNpPoOAEMOHCTPUpPOBaTb, YTO  3HOOTOKCUMHOBBLI  UNLTP  CHWXKaeT
KOHLEeHTpauuto GakTepui U 3HOOTOKCMHOB, NOCTynawwWwmx B unbTp, NO MeEHbLUEW Mepe Ha
BEMMYUNHY, YKa3aHHY0 B MapKMPOBKE M3roTOBUTENS.

OHOO0TOKCMHOBbIE (PMNbTPLI AOMKHbLI ObiTb OCHALLEHbI CPEeaCTBAMMU OLIEHKU LIENIOCTHOCTU U
3arpsasHeHnsa unbTpa BO Bpems Mcnonb3oBaHusa. OgHMM M3 NOAXOAALWMX CPeacTB siBNAETCA
KOHTpONb nepenaga gasnenunsa (AP) Ha dunbTpe npu 3agaHHOM pacxone obpaboTtaHHOM BOAbI C
MOMOLLbI0 MGHOMETPOB Ha BXOAHOW (NUTaTenbHasi) U BbIxogHow (06paboTaHHas) BOAONPOBOAHbLIX
nuHuax. B kayectBe anbTepHaTtuBbl pacxod obpaboTtaHHOM BOAbl MOXeT ObiTb M3MEpeH npwu
3aJaHHOM nepenage AaBneHus. Takoe HabniogeHne nokaxeT, Koraa 3arpsisHeHne memOpaHbl
nporpeccupyet OO TakoW CTeneHn, 4To TpebyeTca 3ameHa MeMOpaHbl WM ee O4YUCTKA.
HabniogeHve Takke rapaHTMpyeT, 4TO YCTPOMCTBO 3KCNyaTUpyeTca B COOTBETCTBUM C
WHCTPYKUMSIMU U3rOTOBUTENS. DHOOTOKCUHOBbBIE (PUNbTPbI AOMKHbI ObiTb BKIHOYEHbI B PYTUHHbIE
npoueaypbl Ae3nHpeKuun, 4Tobbl NPeaoTBPaTUTbL HEKOHTPONMPYEMOE pa3MHOXeHne Baktepuii B
punbtpe. Ecnn 6bakTeprnanbHasa nponudepaums He KOHTponupyeTcd, 6akTepum MOryT «npopacTuy
yepesz MembpaHy W 3arpsA3HUTb OTCeK 06paboTaHHOM BOAbl. OHOOTOKCMHOBbLIE OUNBLTPbI,
paboTatoLme B pexnme nonepeyHoro noToka, Takke AomMkHbl ObITb OCHALLEHbl PaCXOAOMEPOM Ans

KOHTPOIIA pacxXoaa BOAbl, OTBOAUMOW B OPEeHax.
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B.3 XpaHeHue u pacnpegeneHue Boabl Ans Aavanusa

B.3.1 OO0Owwme nonoxeHus

PyHKUMA CUCTEMBI XPaHEHMA U pacnpeeneHnst BOAbl 3aKnNio4aeTcs B pacnpeaeneHmm Bogbl
AN guanu3a u3 OYMCTHOro Kackaga B MyHKTbl €e UCNONb30BaHWs, BKNOYas MHOMBUAYalbHbIE
annapatbl Ang Auvanus3a, OO03UpYlLMe CUCTEMbl, WUCMNOMb3yeMble ANs  LEeHTPanvM30BaHHOMo
NPUroTOBfIEHNA OManuM3vpytolero pactBopa, obopydoBaHuMe [Anis MOBTOpHOM 06paboTkm
Avanunsartopa uU cMcTeMbl NOATOTOBKN KOHUEeHTpaTa. Cuctema XpaHeHus U pacnpegeneHns Bogpl
00Obl4HO cogepXmT OGonblon 00beM BOAbl, MOABEPXKEHHOW BO3LEWCTBMIO OOMbLUOW nnowaan
NMOBEPXHOCTU TPYD M CTEHOK HakonuTenen ansa xpaHeHus. NockonbKy Xfiop 1 XnopamMmnH yaansaTcs
B NpoLiecce OMUCTKM, BOAA HE COAEPXUT BakTepnocTaTnyeckoro areHta. Takoe codeTaHue ycrioBum
npegpacnonaraeT YBMaXHEHHble MOBEPXHOCTU K pas3MHOXeHuo OGaktepui u  obpasoBaHuio
B6uonneHok. MNoaTtomy nobas cuctema XxpaHeHuss U pacnpegeneHns BoAbl And guanusa OoMmKHa
OblITb paspaboTaHa creuuanbHO Ans obnerdyeHus 6opbbbl ¢ GakTepusiMn, BKAOYasi Mepbl MO
npegoTBpaLleHnto 6akTepmanbHOM KONOHM3aUumMm 1 06ecneveHmnto Nerkom 1 YacTom ae3nHdekumn.

B.3.2 XpaHeHune Boabl

Hakonutenu ansa xpaHeHus (B criyyae ux MCMosib30BaHWUS) AOMKHbI MMETb KOHMYECKOe Mnun
Yalwleobpa3Hoe OCHOBaHME WM CNMBATbCA M3 CaMOW HWXKHEW TOYKM OCHOBaHWA. HakonuTtenu ans
XpaHEeHUs AO0MKHbI UMETb MIOTHO NPUNEraoLLyo KPbILKY U BEHTUNMPOBaTLCS Yepes rnapodobHbIN
BO3AyLWHbIN unbTp oT 0,22 oo 0,45 Mkm. GunbTp cnegyet MeHSTb PerynsipHo B COOTBETCTBUMN C
WHCTPYKUMSMM M3roTOBUTENA WNKM B ClnydYae ero HamokaHusi. Heobxoammo npegycMoTpeTb
cpeacTBa ansa apekTnBHON Ae3nHGEKUMM NOOOro HakKoNUTENs ANs XPaHeHUs!, yCTaHOBEHHOTO B
cucTeMe pacnpegeneHus BoAabl. BHyTpeHHME MexaHu3Mmbl pacrnbiieHnss MoryT cnocobcTBOBaTb
3P EKTMBHOM AE3NHAEKLMN N NPOMbIBKE HAKOMUTENS ANt XPaHEHMWS.

B.3.3 Pacnpegenenune Boabl

Mcnonb3yloTca OgBa Tuna cucTem pacnpegeneHvus BOAbl: CUCTEMbl MPSMOro MNUTaHus U
CUCTEMbl KOCBEHHOro nuTtaHuda. B cucteme npamon nogadv Boda Ans Avanu3a nocrtynaet
HenocpeaACTBEHHO U3 NocreaHen CTyneHn OMUCTHOrO Kackaza B MyHKTbl UCNONb30BaHus. B cucteme
KOCBEHHOro NMMTaHusa Boda ANs Ananusa TeyeT M3 KOHLA OYMCTHOro Kackaga B Hakonutenb Ang
xpaHeHusa. OTTyga oOHa pacnpefgensieTcss no To4Ykam ucnonb3oBaHus. Cuctema XpaHeHust u
pacnpeaeneHvs Boapl, BbibpaHHas Ang KOHKPETHOW CUTyaumn, [oSmkHa obecnevmBaTb NPOCTENLLMN
M3 BO3MOXHbIX MyTEN MOTOKa W codepXaTb HauMeHbLMn O06bemM BOAbl, COOTBETCTBYHOLLMI
3KCMyaTaumMoHHbIM NOTPeBHOCTAM ycTaHOBKM Ansa ananmsa. Camas npocrasi cuctema — aT1o, Kak
npaBuno, cuctema npsiMoro nutaHus. OgHaKo CUCTEMbl MPSAMOM MOAAYM MOTyT OKasaTbCs
HenpakTU4HbIMW. Hanpumep, AaBneHne B KOHLIE OYMCTHOMO Kackaga MoXeT ObiTb He4OCTaTOUHbIM
Ansa obecnevyeHnss COOTBETCTBYHOLLErO MOTOKA W AaBfieHUss B To4ykax MCrosnib3oBaHusa 6es
AoXnmHoro (byctepHoro) Hacoca. Ecnu ncnonesyetca cuctema npssmMon nogadv, To Heobxoanmo

TaKkXe onpenenntb pasmMmep Kackaga O4nUCTKM BOAblI, YTOObI 0OecneyYnTb OCTAaTOUYHOE KONMMYECTBO
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BOAbl A5l YOOBNETBOPEHNA MMKOBOro cnpoca. Mo aTum npuumHam MOXeT ObiTb MCMOoNb3oBaHa
cYcTeMa KOCBEHHOM NO4aun ¢ HakonutTenem ans xpaHeHus. NocKonNbKy HaKONUTENW AN XpaHeHus
obecneymBaloT GonbLUYO NoLWaab NOBEPXHOCTU AN NOTEHUMAaNbHOro obpasoBaHnsa GMONMEHKM,
nx obbem pJomkeH OblTb CBegeH K MUHMMYMY, 4TOObl MakcMMuaupoBaTb OOOpPOT BOAbl B
Hakonutene. HesaBMCMMO OT TOro, Kakon TUM CUCTEMbI UCMONb3YEeTCs, CUCTEMbI pacnpeneneHns
BOAbl AOMKHbI OblTb CKOH(UIYPUPOBaHbl KaK HEMNpepbIBHbIA KOHTYP W MNpeaHasHaveHbl Ans
MUHUMU3ALUN pa3MHOXeHUs GakTepuin n obpasoBaHms GuonneHok (cM. NyHKT 8). LleHTpob6exHbIn
HacoC, M3roTOBMEHHbIA M3 MHEPTHBLIX MaTepuanos, Heobxoaum AnNs pacnpeneneHnsa Boabl Ans
Ananuaa n okasaHusa cogenctems B adhdeKTUBHOM Ae3nHGeKUMN. [1na 3TOn uenu npeanodyTuTeneH
MHOrOCTyneH4yaTbI LLeHTPOOEXHbIN HacocC.

Cuctembl pacnpegenenns ¢ npsamon nogayver obbl4HO BO3BpaLLAlOT HEUCMNONb30BaHHYO BOAY
ONs  OananuM3a Ha CTOpOHY nogayn 6Grnoka obGpaTHoro ocmoca. Ecnv pgaBnenHwe B KOHUeE
pacnpeaennTenbHOro KOHTypa CHMXaeTCs 4O 3HAYEeHUs HUKe OaBrneHus BOA4bl HAa BXo4e B HAcocC
obpartHoro ocmoca, TO MOXET MPOU3OWTM PETPOrpagHoe MOCTYMMEHNE HEOYMLEHHON BOAbl B
pacnpeaenuTernbHbI KOHTYP. YTOObI CBECTM K MUHMMYMY 3TOT PUCK, PEKOMEHOYETCA UCMONb30BaTb
OBOMHble obpaTHble KranaHbl WM NPedoXPaHUTENbHbIA HaKoOMUTENlb Ha BXOO4e B CUCTEMY
obpaTHOro ocmoca ¢ BO3AyLUHbIM 3a30pOM Ha JIMHUSAX OT Kackaga npeasapuTeribHon ob6paboTkm un
pacnpeaenuTernbHOro KOHTypa Ans NpegoTBpaLLEeHNs peTporpagHoro nNoToka v KOHTPONs aBNeHUs
B KOHLIE pacnpenenmTenbHOro KOHTypa.

PacnpegenutenbHble cucTeMbl ANs BOAbl AN Auanv3a AO0SMKHbl ObiTb BbIMOSTHEHLI U3
MaTepuanoB, KOTOPbIE HE BHOCAT B BOAY AN18 AManv3a XMMUYECKMX BELLLECTB, TakUX KaK antoMUHUN,
Medb, CBMHEL, N LUUHK, unu 6akTtepuanbHbiX 3arpsasHuTenei. Beibop matepuanos, MCNonb3yemblX
Onst cuctembl pacnpefeneHns BOAbl, Takke OygeT 3aBuceTb OT npegnaraemoro crnocoba
aesnHdekumn. Tabnuua B.1 cogepxuT pekomeHgaumm no COBMECTMMOCTM PasfMyHbIX MaTepuaronB
n nesnHdurumpyowmnx cpeacts. Kakon 66l matepuman HM Mcnonb3oBarscs, creayet no3aboTuTbes o
TOM, 4TOObI BbIOpaATh NPOAYKT CO CBOWCTBaMW, obecneuvvBaloLMMy HaMeHee 6raronpuaTHYHO

cpeny Aana pasMmHOXeHnA 6a|<Tep|/||71, HanpumMep rmagkne BHyTpeHHUE NoBepPXHOCTU.

Tabnuuya B.1-PykoBoacTBo No matepuanam ans Tpyo, ucnonb3yembiM B cUCTEMaxX pacnpeaeneHmns Boabl

anda ananunsa, h UX CoBMeCTUMOCTU C OObIYHbIMM ,D.G3I/IH(*)I/ILI,I/IpyIOLLWIMVI cpeacrteamm

MaTtepunan M'mnoxnoput [NepykcycHas dopmanbgerng | Mopsyasi Boga O30H?2
HaTpus kucnora
(oTGenuBaTens)
PVC (MNBX) X X X X
CPVC X X X X
(XMBX)
PVDF X X X X X
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(NBA®)

PEX X X X X X
SS X X X X
PP (MN) X X X X

PE (M) X X X X
ABS (ABC) X

PTFE X X X X X
(MT®I)

Crexkro X X X X X

MpnmevaHune 1— X obo3HayaeT BEPOATHYIO COBMECTUMOCTb.

Mpumevanune 2 — PVC (MNBX) — MNonusuHunxnopug, CPVC (XMBX) — XnopuvpoBaHHbIN
nonusuHunxnopua, PVDF (MNBO®) — nonusuHunugeHdpTopua, PEX — cwuTeli nonuaTtuneH, SS —
HepxaBetowas crtans, PP (IMM) — nonunponuneH, PE (M3) - nonustuneH, ABS (ABC) -
akpunonuTpunbytagneHctupon, PTFE (MT®3) — nonuteTpadTopaTuneH.

a O30H OTHOCUTCH K O30HY, paCcTBOpeHHOMY B BOAE, a HE K ra3006pa3H0|v|y O30HY.

Tabnumua B.1 He npegHasHavyeHa ANt MCYEpPMbIBAKOLEN KOMMUIIALMUA BCEX BO3MOXHbLIX
COBMECTMMbIX KOMOUHaUuM maTepuana Tpyo u gesvHduuumpylowero cpeacrea. PaccmoTpeHne
COBMECTMMOCTU AOMKHO BKMOYaTh Niobble coeaMHuTeNbHbIE MaTtepuarnsl U UTUHrM gnsa Tpyb, a
Takke daktudeckun matepuan Tpyb. Cneagyert Takke yunmTbiBaTb KOHUEHTpauutio 6aktepuumaa m
NPOJOITKUTENBHOCTL, YacTOTY M yCroBuUs (pacxod, AaBreHne, TeMmnepartypa) Bo3gencTBus.

lMonb3oBaTenu [JOSMKHbI MPOBEPUTb COBMECTUMOCTb MEXAY AaHHbIM OakTepuumaom u
MaTtepuanamu TpybonpoBogHOM CUCTEMbI C MOCTaBLLMKOM 3TON TPyOONPOBOAHOW CUCTEMbI U/UMN
NMOCTaBLLMKOM Ae3nHULmMpYyoLLero cpeactea nepen Mcnonb3oBaHnem bakrepuumaa.

B.3.4 YctponctBa HbakrepuanbHOro KOHTpons

B.3.4.1 Obume nonoxeHus

TpaguMUMOHHO  XMMMYeckas Oe3uMHdeKuus  mucnornb3oBanacb Ans  nNpegoTBpalleHus
pasMHOXeHUs1 DaKkTepun B CUCTEMAaxX XpaHeHus 1 pacnpenenexHns Bogbl ons guanunsa. OgHum m3
CNEeACTBUIA MOBBILLEHHOrO BHUMAaHUS, yaoensemMoro 6akTepnonormdyeckomy KOHTPOMO B CUCTEME
XpaHeHns W pacnpegeneHns BoAbl AN Ananusa, SBNSeTCA WHTepec K anbTepHaTvMBam
TPaAULUMOHHON  XUMUYECKOW  Ae3nHdeKuMu, BKIoYas  ynbTpaduoneToBble  Usnyyatenu,
reHepaTopbl 0O30Ha N CUCTEMbI Oe3MHdEKUUN ropsaden BoAoN. Kak 030H, Tak 1 ropsidas Boga mMoryT
obecneuntb 6ornee 4acTtylo Ae3VHMEKUMIO CUCTEMblI XPaHEHWUs U pacnpefeneHns Boabl Ans
Avanunsa, nocKonbKy He TpebyeTcs pgnuTenbHass npoMbiBKa Ans  yAaneHuss OCTaTKoB
Ae3vHULMpYoLLIEro cpeacTBa U3 cuctemMbl A0 BO306HOBNEHMA Ananusa. cnonb3oBaHne 030Ha
WNn ropsver BOAbl BO3MOXHO TOMbKO B TOM Criyyae, €CNM CUCTEMbl BbINOMHEHbI U3
COOTBETCTBYIOLLMX YCTOMUYMBBLIX MaTepManoB. OTO OrpaHNYeHne pacrnpocTpaHSaeTCs He TONbKO Ha

pr6OI'IpOBO,EI,bI 1 nobble HaKoNUTENW Ons XpaHeHNnd, KOTopble MOryT HaxoaAuTbCA B CUCTEME, HO U



FOCT P UCO 23500-1—2021

Ha BCe Hacocbl, KnanaHbl U Apyrne UTUHIK, BKNoYas nobble ynnoTHUTErNbHblE Komnbua W
YNAOTHUTENN, KOTOPblE OHW MOryT cogepxaTb. YnbTpaduonetoBoe usnyvyeHne MoxeT OblTb
MCNONb30BaHO ANS YHUYTOXEHUS MMAHKTOHHbLIX KNEeTOK, HO OHO He OKa3blBaeT HMKaKoro
BO34eNcTBMA Ha Oaktepuum, Haxogswmecs B OwuonneHke. [Ona gocTuwkeHus apdekTMBHON U
NPeBEHTMBHON Ae3nH(EKUUN C MOMOLLBbID COOTBETCTBYIOLLEN CUCTEMbl MOSb3oBaTeNb AOSMKEH
06paTUTbCS K pekoMeHaaunsam N3roToBUTENst YCTPOMUCTBA NN CUCTEMBbI.

B.3.4.2 YnbTpadumoneToBble U3nyvatenm

Mpn ncnonb3oBaHMKU ANst KOHTpoNsA GakTepuanbHOM NponMdepaunm B cUCTeMax XpaHeHus 1
pacnpegeneHnsa BoAbl AN Avanui3a yCTponcTea yrbTpaduonetoBoro (Y®) nanyvyeHuss SOMmKHbI
ObITb OCHAaLLEHbl PTYTHON NaMnon HU3KOro AaBfeHUs, nany4varowen cBeT ¢ ASIMHOW BOMHbI 254 HM
n obecneunBatollen [o3y wuanydaemon aHeprum 30 MBT-c/cm?. Ecnu manyyatenb BKIHOYaeT
KannbpoBaHHbIA N3MepUTENb UHTEHCUBHOCTU YP-n3nyyeHus, ToO MMHUMarbHasi 403a 13ny4aemomn
3Heprumn OormkHa cocTasnsATb He MeHee 16 MBT-c/cM?. YCTPOWNCTBO AOMKHO BbITb paccymMTaHo Ha
MaKCUMarnbHbI ~ OXWOAEMbIA pacxod B COOTBETCTBUM C  WHCTPYKUMSIMU  U3rOTOBUTENS.
PekomeHayeTcs, 4To6bl 32 YO-mM3nyyarenamum crnegoBan SHAOTOKCUHOBLIN OUnbTp ANs yaaneHus
MMPOreHoB.

PekomeHgaumm, npyBegeHHbIe B 3TOM MYHKTE, OTHOCATCA K Y®-u3nyyartento, UCnonb3yemMomMy
cneunanbHo anda 6opbbbl ¢ 6akTepmsamn. YP-nanyyaTenm MoryT Takke NCNONb30BaTbCs AN1S OPYIrmX
NPYMEHEHUIN B CUCTEMAX OYUCTKU N pacnpeaeneHns Boabl.

Y®-n3nyyeHme Takke MOXEeT OblTb MCMONb3oBaHO Ansi 6opbObl ¢ GakTepusiMm B CEKLUK
npeaBaputenbHon 06paboTkM cucTeMbl BOAOMOATOTOBKM, Hanpumep, rnocne yrnepogHbiX Croes,
4YTOObl YMEHbLNTL BakTepmanbHyo Harpy3ky Ha 6rnok obpaTHOro ocmoca.

Y®-nanyyatenn OOSMKHbl OblTb OCHALLEHbl KannbpoBaHHbIM U3MEPUTESNIEM MHTEHCUBHOCTHU
Y®-n3nyyeHnsi, Kak onnUcaHo Bbille, UKW KOHTPONMPYIOLWNM YCTPOMCTBOM BbiIXO4a M3nydYaemon
3HEPrMn B pPEXMME pearibHOr0 BPEMEHMW, KOTOPOE akTMBMPYEeT BUAUMLIN CUrHAM TPeBOrw,
yKasblBaloLNn Ha TO, YTO Jflamna [OrkHa OblTb 3aMeHeHa. B kauyecTBe anbTepHaTuBbl namny
cnefyet 3aMeHATb MO 3apaHee YCTaHOBMIEHHOMY rpaduKy B COOTBETCTBUM C WUHCTPYKLUMSIMU
N3roToBUTENSA AN NOAEPKaHUSA PEKOMEHAYEMOW MOLLHOCTU U3IyYEHUS.

Ecnn YO-usnyyatenu norpyxarlTcs B HakonuTenb ANA XpaHeHud, 4ToObl KOHTpONMpoBaTtb
OakTepun, OHUM [OMMKHbI ObITb CKOHCTPYMpPOBaHbl Takum obpa3om, 4Tobbl nogdepxusaTb
HEeoOX0AUMYIO 3HEPrUD B CaMOM AafibHEM MOMOXKEHUN B HAKONUTErNe C y4eTOM MOTOKa BO BPEMS
paboThbl.

B.3.4.3 Cucrembl ae3nHEKLMM 030HOM

Mpn mMcnonb3oBaHMM ANA KOHTPOMS pPa3MHOXEHWs OGakTepum B CUCTEMAX XpaHEHUs W
pacnpegeneHnss Bodbl ANA Avanusa cuctema gesvHdeKkunm O30HOM [OormkHa obecneuvvBaTtb
OOCTaBKy O30H B KOHLEHTpauun 1 B Te4eHUe BPEMEHM BO3AENCTBUS, YKa3aHHbIX U3rOTOBUTENEM.

Mpw ncnonb3oBaHUM CUCTEM AE3UHIEKLMM 030HOM PEKOMEHYETCS YCTaHOBUTbL B 30HE reHepaTtopa
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030Ha YCTPONCTBO KOHTPOIS 030HA OKpyKaloLero Bo3ayxa.

"eHepaTopbl 030Ha NpeobpasytoT KNCNOPO B 030H C MOMOLLbIO KOPOHHOrO paspsga unm Yo-
n3nyyeHusi. 3aTemM O30H BrpbICKMBaETCs B NOTOK BoAbl. KOHUeHTpauna o3oHa ot 0,2 go 0,5 mr/n B
coyeTaHum ¢ BpeMeHeM KoHTakTa 10 MUH, U3MepeHHbIM B KOHLIE pacnpefenntenbHOro KOHTypa,
cnocobHa ybuBatb GakTepun, GakTepuanbHble Crnopbl, BMPYCbl, MfeCeHb W LPOXCKM B BOAE.
PaspyweHune yctaHoBuMBLUENCS OMONNEHKM MOXeT notpeboBaTb Gonee OnUMTENbHOrO BPEMEHU
Bo3gencTeus wu/mnn 6Gonee BbICOKMX KOHLEHTpauui o3oHa. O30H Takke MOXeT paspylaTtb
9HOOTOKCUHBI.

O30H MOXeT paspyLlaTbe MHOrMe nNnacTukuy, Bkoyasa NBX n anactomepHble YyNNoTHUTENbHbIE
Konbua 1 ynnoTHUTENU. [1o3ToMy 030H MOXET UCMNOoNb30BaTbCs A51s 6opbObl ¢ BakTepusMu TONLKO
B CMCTEMaX, M3rOTOBJIEHHbIX U3 030HOCTOVKMX MaTepuarnos (cMm. B.3.3).

B.3.4.4 Cwucrtembl ge3nHdeKLMM ropsyen Bogon

FopsYas Boga MoxeT BbiTb UCNONb30BaHa ANsi KOHTPONA pa3MHOXEHN BakTepun B cucteMax
XpaHeHusa 1 pacnpegeneHusa Bogbl Ana guanusa. Bpemsa Bo3gencteusi JOMKHO COOTBETCTBOBATL
WHCTPYKUMSIM M3rotoBuTens. BogoHarpesaTtenb CUCTEMbl AE3NHAIEKLMN FopsYen BOOOW AOSIKEH
obecneynBaTb nogadvy ropsyen BOAbl NpyU Temnepatype M B TeYeHWe BPEMEHM BO3AENCTBUSA,
yKa3aHHbIX M3roToBuTENeM, Ha nobor y4acToK CUCTEMbl XpPaHEHUss 1 pacnpeneneHnsa Boabl Ans
Avanunsa. Cnegyetr cobnogatb MHCTPYKUMM  M3rOTOBUTENS MO WUCMOSb30BAHUIO  CUCTEM
Ae3nHMeKUMn ropsyen Bogon. ECnNu MHCTPYKUMM WU3rOTOBUTENS OTCYTCTBYIOT, 3EKTUBHOCTD
CUCTEMbI MOXET OblTb NPOAEMOHCTPUPOBAHA MyTEM MPOBEPKM TOro, YTO CUCTEMA NoAdepKMBaeT
3afaHHyl0 TemnepaTypy BO BCEW CUCTEME B TevyeHMe 3a4aHHOro BpeMeHW, a Takke nyTem
npoBeAeHNs NOCTOSIHHOTO KOHTPONS C UCNOoNb3oBaHMEM BakTepuanbHbIX KyrnbTyp U UCMbITaHUS Ha

OHOOTOKCUHbI.

MpumeyaHne 1 — CnocobHoCTb ropsidert BOAbl Oe3MHULMPOBaTL CUCTEMY pacnpenerneHus
3aBMUCUT OT TEMMEpPATypbl BOAbI U BpEMEHM BO3OENCTBUSA. Hanpumep, MUMHUMarnbHOE BpeEMS BO3AENCTBUSA AN
Ae3nHdekumm ropsder sogon npu Temnepatype 80 °C coctasnsieT 10 MuH.

MpumevyaHue 2 —lNapameTp Ao MOXeT ObITb UCNONb30BaH 41151 KONIMYECTBEHHOW OLIEHKM TEMNNOBOM
Ae3nHdekumm B pguanasoHe ot 65 °C pgo 100 °C (cm. NCO 15883-1:2006 «MalumnHbl MotoLLe-
AesnHdbuumpytowwme. Yactb 1. O0wme TpedoBaHms, TEPMUHBI, ONPEAENEHNst U UCNIbITAHWS» ). TemnepaTtypa u
BpeMsi MOryT ObITb 0ObefMHEHbI, YTOObLI MOMYYUTL YUCNO, NPeAcTaBnsiollee 403y, CMOCOOHYH A0CTUYb

HEOOXOAMMOrO CHIDKEHUST YCA XKM3HECTOCOOHbIX OpraHn3mMoB.
Ay = z 10(T=89)/z . pt,

roe T — Temnepartypa, °C;
z —paBHo 10 °C;

At — BbIOpaHHbI Neproa BPEMEHN, C.
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3HauveHne Ao, paBHoe 1, onpegensetca kak Bosgencteume 80 °C B TedeHnme 1 c. Takum
obpasom, Ay = 600 npeactaensaet cobor 10 muH npm 80 °C, 1 muH npu 90 °C mnm 100 MuH npwm
70 °C.

Cuctembl pesvHMeEKUMM ropsavern BoOOM MOryT UWCMOMb30BaTbCA TOMbKO B CUCTEMAX,
N3roTOBMEHHbIX U3 TEPMOCTOMKUX MaTepuarnos, Takux kak PVDF (nonuesuHunugeHdptopng), PEX
(cwuTtbin  nonuatuneH), SS (Hepxasetowas cranb), PP (nonunponvneH) wu PTFE

(nonuteTpadTopaTurieH) (cm. B.3.3).

B.4 lNpurotoBrieHWe KOHLieHTpaTa

B.4.1 O0Owwme nonoxeHus

Ouanunampylowmn pactBop 0ObIMHO TFOTOBAT W3 ABYX KOHLEHTpaToB: OukapboHaTHOro
KOHLeHTpaTa, coaepxawero bukapboHat HaTpus (a MHoraa v ONONHUTENbHbBIM XNOPUA HaTpus), U
KMCNOTHOrO KOHLEHTpaTa, COAePXaLlero Bce OCTaTO4HbIE NOHbI, YKCYCHYIO KUCMOTY UK IMMOHHYHO
KMCNOTY, a nHorga v rnokody. beinv Takke paspaboTaHbl CUCTEMbI, KOTOPbIE FTOTOBAT KMCIOTHbIN
KOHUEHTpaT M3 OTAemNbHbIX KOMMOHEHTOB, TaKMX KakK KapTpuopK C XJ0puaomMm Hatpus u
KOHLIEHTPUPOBAHHbIV PAcTBOpP ANEKTPONMUTOB.

KMUCMOTHBIN  KOHLEHTpPAT MOXET MNOCTaBfATbLCS M3roTOBUTENIEM KPYMHOM Tapon wunm B
O[HOPa30BbIX KOHTerHepax. B HeKOTopbIX Criydyasx M3roToBUTENb MNepekaymBaeT KUCMOTHbIN
KOHLIEHTpaT 13 KPYNHOW Tapbl B HAKONWUTENb ANS XpaHeHUs B oTaeneHnn agnanusa. HegasHo 6binm
BHEZpPEHbl CUCTEMbI, NO3BOSIAIOLLIME NONb30BATENO B OTAENEHUM Auanu3a roToBUTb KUCMOTHbIV
KOHLIEHTpaT M3 yNakoBaHHOrO MOpPOLUKA M BOAbl ANd Ananu3a C nomoubio cmecutensa. Ecnu
KMCHOTHbIA KOHLEHTPAaT nepekayMBaeTCs B HakonuTenb OMs XpaHeHus B OTAeneHun guanusa,
nofnb3oBaTenb HeceT OTBETCTBEHHOCTb 3a NogAepXaHwe KOHUeHTpaTa B ero nepBoHayaribHOM
COCTOSIHUM M 3a obecnedeHne WCMNONb30BaHMSA MNpaBUbHOM (OPMYrbl B COOTBETCTBUM C
HasHavyeHneM naumeHTa. KUCNOTHbIM KOHLEHTPAT, NPUroTOBMNEHHbIN Ha YCTAaHOBKE ANs Avanunsa uns
nopoLLIKa 1 BoAbl ANS Ananuaa, Takke ABngeTCa OTBETCTBEHHOCTLIO MoMb3oBaTens.

BukapboHaTHbIA KOHLIEHTPAT MOXET MOCTaBNATbCA M3rOTOBUTENEM OOHMM U3 CreaytoLmnx
Tpex cnocobos:

a) B MOPOLUKOBLIX KapTpuapKax, KOTopble UCMONb3YTCA A5 NPUrOTOBMEHNSA KOHLEHTpaTa B
pexxmMe peanbHOro BpeMeHu BO BpeMs Ananmsa;

b) B BMAe ynakoBaHHOro NopoLLKa, KOTOpbI CMeLLMBaEeTCs C BO4OW ANA Avanunsa B oTaeneHnm
ananmsa;

C) B OAHOPA30BbIX EMKOCTAX C XXMUAKUM KOHLIEHTPATOM.

Onanunsmpylowmn pactBop Takke MOXeT ObiTb NPUroTOBNEH W3 OAHOrMO KOHLEHTpaTa,
copepxawero auetaT, KOoTopbi MeTabonuanpyeTcsa nauneHTom ¢ obpasoBaHMeM GukapboHaTa.

AueTaTHbIN OManNU3NPYIOLLUIA  pacTBOpP PeaKo WCMNonb3yeTcsd B MNOBCEOHEBHOW KIMHUYECKOW
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npakTuke. B uenom, KOHUEHTpaT Ha OCHOBe aueTaTa obpabaTbiBaeTca aHarnormyHO KUCNOTHOMY
KOHLIeHTpaTy, 3a WCKMYEHMEM TOro, YTO B CUCTEMAxX KOHLEHTpaTa Ha OCHOoBe aueTtaTta
NCNONb3yeTCHa TOSbKO OAMH KOHLIEHTPAT, KOTOPbIA CMELLUMBAETCH C BOAOW ANA Ananusa. OTUKETKU
KOHLleHTpaTa Ha aueTaTHON OCHOBE MMELOT Genyto LBETOBYHO MapKUPOBKY.

B.4.2 CoBMeCTMMOCTbL Matepunarnon

Bce KOMMOHEHTbI, UCMNONb3yemMble B CUCTEMax MNPUrOTOBMEHUA KOHLUEeHTpaTta (BkNovas
CMecUuTenNbHbIE N HAKOMUTENbHbIE pe3epByapbl, HACOCHI, KNnanaHbl 1 TpybonpoBoabl), AOMKHbI BbITb
N3roToBMNEeHbl N3 MaTepuanos (Hanpumep, NnacTuka UM COOTBETCTBYIOLLEN HEPXXaBetoLLEen cTanm),
KOTOpble He B3aMMOLENCTBYIOT XMMUYECKN UNN (PU3NYECKM C KOHLIEHTPaATOM, YTOObI NOBNUATL Ha
ero 4ucToty, unu ¢ Baktepuungamu mnu 6akTepuuMaHOW Npouedypor, UCNonb3yeMbiMU ANg
Ae3vHdekumm obopyaoBaHud. Vicnonb3oBaHne martepuanoB, KOTOpble, Kak M3BECTHO, Bbi3blBaloT
TOKCUYHOCTb MpU remoamanmse, Taknx Kak Mefb, NnaTyHb, LMHK, OLIMHKOBAHHbLIA MaTepuar, CBUHeL,
N antoMUHUIA, CTPOro 3anpeLLeHo.

B.4.3 MapkupoBka

B.4.3.1 OO6Lue nonoxeHuns

Cnocobbl MapKMPOBKN OOIMKHbI MO3BONATL NOOOMY nuLy, WUCNONb3YOLWEMY COOepXKUMoe
HakonuTenen Ans CMeLUMBAHUA KOHLIEHTpaTa, HakonuTenen Ansa XpaHeHUa/0o3MpoBaHns Chinyymnx
mMaTepuanoB W HeBOMbLIMX KOHTEMHEPOB, NpeAHa3HAYeHHbIX AN WUCNOMb30BaHUS C OOHUM
annapatoMm Ansa remoguanusa, npoBoAuUTb YeTKy wuaeHTudpmkaumto. TpeboBaHust K Takowm
naeHTndukaumm 6yoyT BapbUpOBaTbCA B pPasfUYHbIX OTAENEHMAX, B 3aBUCMMOCTM OT pasnuyui
MeX4y WCMNoNb3yeMbiMU COCTaBaMU KOHLUEHTPaATOB W OT TOro, WCMNOMb3YKTCHA M OdHa unu
HECKOSTbKO Mponopuuin OO3MPOBaHUSA Ananuaupytowlero pacteopa. Vcnonb3oBaHne HECKOMbKUX
NponopLUnin SO3MPOBaHUSA ANANU3UPYOLLLEro pacTBopa B OLHOM YYPEXAEHUN HACTOATENbHO He
pekomeHayeTcs.

B gononHeHne K MapKMpoOBKE KOHTEMHEPOB, OMUCAHHOW HWXe, CrieayeT BeCTU MOCTOSHHbIN
y4yeT BCEX NapTUi KOHUEHTpaTa, Npou3BeAEeHHbIX B OTAENeHun ananusa. ATU 3anncu OOSDKHbI
BKItoYaTb: POpPMyry MOSMyYEHHOro KOHUeHTpata, obbemM napTtuuM, HOMepa napTUMM YNakOBOK
MOPOLUKOOBPA3HOro KOHUEHTpaTa, M3rotoBUTENA NopoLLKOOBpasHOro KOHUEHTpaTa, Aaty 1 Bpems
cMmellmBaHus, nobble pesynbTaTbl MCMbITAHWA, NULO, OCYLLECTBISAIOLWEE CMelnBaHue, nuuo,
nposepsitoLllee pesynbTartbl CMeELLUMBaAHUE U UCMbITAHWI, a Takke JaTy UCTEYEeHUA CpoKa ro4HOCTH,
€CNU 3TO MPUMEHNMO.

XoTa oTgeneHus guanu3a HecyT OTBEeTCTBEHHOCTb 3a pas3paboTky M UCnonb3oBaHWe
MapKuUpoBKM  ONS  4eTKOW uAaeHTUdMKauMmM  COOepKMMOro CMECUTENbHbIX  pe3epByapos,
HakonuTenewn Ang XxpaHeHusi/403MPOBaHMS CbiMy4ynx MaTepmnanos 1 KOHTEMHEPOB 4115 KOHLeHTpaTa,
npegnaralTcsa pyKoBOASLLME NMPUHLMMbI, U3NOXEHHbIE B CreAyHLMX nogpasgenax.

B.4.3.2 CmecuTenbHble pesepByapsbl

lMepen npuroToBneHMEM NApTUN Ha CMECUTENbHbIN pe3epByap creayeT HaHECTU MapKUPOBKY,

coaepxawyro pgaty npurotoBneHunAa wu XUMUYECKUI COCTaB W peuenTtypy rotoesALlerocsd
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KOHLUeHTpaTa. JTa MapkupoBKa [OIMKHa OCTaBaTbCs Ha CMecUTerNbHOM pesepByape A0 Tex nop,
noka pesepByap He OyadeT OMOpoXHeH. Mcnonb3oBaHWe KCepoKONMUM ITUKETKM Ha ynakoBKe
N3roToBUTENS KOHLeHTpaTa obecneynBaeT yaobHOe U BCECTOPOHHEEe CPeAcTBO MAEHTUdUKaLMm
XMMMYECKOro cocTaBa WInv peuenTypbl KOHUEeHTpaTa; OgHako HOMep MnapTuM UM CPOK FOAHOCTU
OOJKHbI ObITh TaKkKe OTMEYEHbI, MOCKOSNbKY OHU MPUMEHSAIOTCS TOMBbKO K CyXOMY MOPOLLIKY.

B.4.3.3 Hakonutenu ans xpaHeHusi/4o3MpoBaHus Cbiny4nx MaTepmuanos

OTn eMKOCTM Bcerga OOSMKHbI ObiTb MapKMpoBaHbl 4515 onpeaeneHms XMMUYECKOro cocrtaea
UM peuentypbl UX cogepxmmoro. Kak M B criyyae CMecuTernbHbIX pe3epByapoB, MapKUMpoBKa
HakonuTenen ansa XpaHeHs/40o3MPoOBaHUA CbiNy4ymMx MaTepmanoB MOXET ObiTb yA0OHO BbiNONHEHA
nyTeM MpuUKpensieHns Konum aTUKETKM YNaKOBKN U3roTOBUTENSA KOHLIEHTpaTa.

B.4.3.4 KoHTenHepbl ANnda KOHUEeHTpaTa

KoHTelrHepbl Ansa KOHUeHTpaTta MoryT ObiTb OAHOPA30BbIMM COCyAaMu, NpeaocTaBnseMbiMy
N3roTOBUTENAMM annapaTtoB AN remoguanmsa u UMeLWMMN eMKOCTb, JOCTaTOYHYH A9 O4HOro
UNn ABYX CeaHCcoB remoguanu3a. MapkupoBka 3TUX KOHTEMHEPOB 3aBUCUT OT pasHoobpasus
UCnonb3yembIX peuenTyp KOHUEHTPaToB M OT TOro, MUCMonb3yeT N OoTAeneHwe arnnapaTbl Ang
Juanusa C pasfnyHbIMU MPONopLUMSaMN 0O3MPOBAHUA; MNOCHEAHSAS MpakTUKa HacTOATENbHO He
pekomeHayeTcs.

Kak MWHUMYM, KOHTENHepbl C KOHLEHTPaATOM AOMXHbl OblTb MapKMpoBaHbl AOCTATOYHOM
WHpopmaumen, 4Tobbl OTNMYaTb WX COAEPXKMMOE OT KOHLEHTpaToB C ApYrMMM COCTaBaMw,
nucnonb3yemblx B oTaeneHnn. Ecnn B otaenbHbIN KOHTeNHep aobaenseTca xMMmmuyeckas npucagka
AN yBENMYEHUS KOHUEHTpaLMM 3NeKTponuTa, Ha 3TUKeTKe AOMmKeH ObiTb ykasaH go6aBneHHbIN
9NeKTponuT, AaTta n Bpemsa gobaBneHus, a Takke Umsa nuua, npom3soamsiero gobasneHue (Cwm.
B.4.5). JononHutensHast UHopMaLms MOXET BbiTb KpaTKOW MM OOLUMPHORN, HO BO BCEX Cry4yasX
OHa [OfkHa MO3BOMSATb MOMNb30BaTENsAM  OAHO3HAYHO  UAEHTMAUUMPOBATL  COOEPXKMMOE
KOHTENHepa.

B.4.4 Cuctembl CMeLUIMBaHUS KOHLIEHTPaTOB

B.4.4.1 Obuwme nonoxeHus

Cuctembl CMELUMBAHUA KOHLIEHTPATOB TPebylT Hanuuus UCTOYHMKA BOAbI ANs Auanusa,
NOOXOASALLEero ApeHaxa M 3NeKTPUYEeCKOW PO3eTKM C 3aliMTOM OT 3amblkaHusa Ha 3emnto. [Ons
obecneyveHnss 6esonacHon paboyen cpedbl cnegyet NPUMEHATb 3aluUTHble Mepbl. Hanpumep,
BEHTUNAUNSA U CpeacTBa MHAMBMAYANbHOW 3alMTbl AOSMPKHbI MCMONb30BaTbCS AN1S YCTpaHeHus
nobon ocTtaTtouHOM MbiM, KOTOpas nonagaetr B aTtmocdepy Mo Mepe JobaBneHus
NOPOLUKOOGPAa3HbIX KOHLEHTPATOB B CUCTEMY, a TakkKe Ans yCTpaHeHus Noboro 4oNOnHUTENbHOro
Tenna, NponsBOANMOro YCTPOMCTBOM. ECrv cuctembl yCTaHaBNMBAKOT BbIle YPOBHS 3eMIv, TO
cnegyeT pewunTb KOHCTPYKUMOHHble npobnembl, TakMe Kak Hecylwas CnocobHOCTb obbekTa.
OnepaTtopbl [OMKHbI BCErda WCMNonb30oBaTb COOTBETCTBYWOLUME CpeacTBa WMHAMBUAOYaNbHOM

3allunThbl, TakKne Kak nmueBble WNUTKNU, MacKu1, nepyaTky, Xanatbl 1 3allUTHble cpeacTtBa And O6yBVI,
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Kak 3TO peKOMeHO0BaHO U3roTOBUTENEM.

Ecnn ucnonb3yetca cuctemMa CMELUMBAHWA KOHLIEHTpaTa, TO roToBsulee NUUO OOSDKHO
cnefoBaTb MHCTPYKUMAM W3rOTOBUTENS MO CMELUMBAHUIO MOPOLUKA C MpPaBUIibHbIM KONUYECTBOM
BoAabl Ansg Auanusa. KonnyecTBO MeELWIKOB unn Bec A00aBfeHHOro nopoLuka AOMKHbl ObiTb
ornpeaeneHbl 1 3anvcaHbl.

PekomeHgaumm uM3rotoBUTENA [OOIMKHbI COOMO4ATbCA B OTHOWEHMM NobbIX npouenyp
npodunakTnyeckoro obcnyxmnsaHusa n gesmHgekumn. Cnegyet BeCTU 3anucu € ykasaHuem aathbl,
BPEeMeHMU, Nn1ua, BbINOMHAOLWEro npoueaypy, 1 pesynbTaTtoB (eCnv NpUMMEHMMO).

B.4.4.2 Cnctembl CMELIMBAHUS KUCMOTHbBIX KOHLIEHTPAaTOB

PesepByapbl ANs CMeLMBaAHUA KMCITOTHBIX KOHLEHTPATOB OOSMKHbI OblTb CKOHCTPYMPOBAHbI
Takum obpasoM, 4YToObl NpyU M3MEHEHUN POPMYIbl KOHLIEHTpaTa BHYTPEHHASA YacTb pe3epByapa
MOMHOCTbIO OMOPOXHAMACb U MpOMbIBanacb B COOTBETCTBUMM C MHCTPYKLUMSMU W3rOTOBUTENS.
VMicnonb3oBaHne pesepByapa C HAKMOHHbLIM AHOM, KOTOPbIN CMBAETCS M3 CaMOW HWKHEW TOYKW,
ABNAETCS OOHUM M3 cpeacTB obneryeHns ykasaHHoOro npouecca. [1ockonbKy KOHLEHTPUPOBaHHbIE
pacTBopbl 06nafatoT BbICOKONM KOPPO3VMOHHOWM aKTUBHOCTbIO, CUCTEMbl CMELLUMBAHUS AOMKHbI
npoekTnpoBaTbCs U obcnyxmBaTbCs ANA NpegoTBpalleHus Koppo3un. PesepByapbl Ans
CMELLMBAHUS KNCNOTHbIX KOHLLEHTPATOB AOMKHbI ObITb MOMTHOCTLIO ONOPOXXHEHBI Y MPOMbIThI BOAOW
ANs  Avanusa nepef CMelMBaHWEM [pYron napTuv  KoHueHTparta. Ecnu  gpyraa naptus
KOHLeHTpaTa He AormkHa OblTb cMellaHa HeMeLNeHHO, CMECUTENbHbIN pe3epByap OOIMKEH ObiTb
CHOBa NMPOMbIT BOAOW ANS Ananvsa nepes CMeLlnBaHnem criefytowen naptuu.

B.4.4.3 Cucrtemsbl cmelunBaHusi bnkapboHaTHOro KoHUeHTpara

PesepByapbl Ond  cmewwuvBaHuMs  GukapboHATHOrO  KOHUEHTpata  OOIKHbl  BbITb
CKOHCTPYMPOBaHbl Takum o6pa3oM, 4YTOObl MOMHOCTLIO CrivMBaTb BOAY; HanNpuMep, OHU AOSKHbI
UMETb HaKMOHHOE [HO M CIIMB B CaMOW HWXHen Touke. CurHanbl TPEBOMM BbICOKOIO M HU3KOro
YPOBHSA MOryT npeaoTBpallaTb MepenosiHeHWe M NOBpeXAeHuMe Hacoca BOo34yxOM. [1ocKonbky
KOHLEHTPUPOBaHHbIE pPacTBOpPbl 00MagalT BbICOKOW KOPPO3MOHHOW aKTUMBHOCTbIK, CUCTEMbI
CMeLLMBaHNS LOMKHblI MPOEKTUPOBATbCA M OBCNYXXMBATbCA A1 NPeAoTBpaLLEeHUs KOppO3uw.
CmecutenbHble pesepByapbl AOMKHbI MMETb MAOTHO MNPUEraloLlyo KpbIWKYy W AOMKHbI OblTh
CKOHCTPYMpOBaHbl TakuMm o06pa3oMm, 4ToObl BCE BHYTPEHHWE MOBEPXHOCTU MOXHO ObIno
Ae3vHduUmMpoBaTh 1 NpoMbiBaTh. [onynpo3payHbi pe3epByap NO3BOMSET NONb30BaTENSIM BUAETb
YPOBEHb XMAKOCTU; NCNOMb30BaHME CMOTPOBbLIX TPYOOK HE peKOMEHAYETCH U3-3a NOTEHUNANbHOro
pocTa MUKPOBOB, Takux Kak 6GakTepum, BOAOPOCAN U rpubbl.

Mocne cmewuvBaHnss OGuKapOOHATHBIM KOHUEHTpAT criegyeT WUCnonb3oBaTb B TeYeHue
BPEMEHW, YKa3aHHOro W3roToBuTENEeM KoHueHTpaTa. Crnegyetr npogeMOHCTpUpoBaThb, YTO U3
KOHLeHTpaTa perynspHo npouM3BOOMTCHA  OManuM3pyloLWUn  pacTBOp, COOTBETCTBYHOLLYHO
pekomeHgaumsam nyHkra 4.4.2. Cnenyet nsberatb Ype3amepHoro nepemeLlinsaHnsg GukapboHaTHoOro
KOHLIeHTpaTa, Tak Kak 3TO0 MoXeT npusectn Kk notepe CO; m nosbiweHutio pH. (cuctemel,

npegHasHadYeHHble O5nA CMelWnBaHUA CYXUX KUCIOTHbIX KOHUEHTPAaTOB, MOryT WCMNOJ1b30BaTb
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METOAbl, KOTOPbIE CIIULLKOM MHTEHCUBHbI 47151 paCTBOPEHUS cyxoro bukapboHara.)

CwmecutenbHbI pesepByap A0SMKEH OblTb NGO

- MOJSIHOCTLIO OMOPOXHEH W NpPoAe3anHMUMPOBAH B COOTBETCTBMM C  WUHCTPYKLUMSIMU
nsrotosuTens, nmbo

- NpoAesuHUUUpoBaH C  UCNOMb3OBaHWMEM  npouenypbl,  NPOLEMOHCTPUPOBAHHOM
oTAeneHnem guanusa B kadyectse aheKTUBHOM NpU perynsapHoM Npon3BOACTBE AManmnsnpyroLero
pacTBopa 1 NO3BOMSAIOLLEN BbIMOMHATL PEKOMeHaaummn nyHkTa 4.4.2.

B.4.5 [o6asku (npucagku)

M3rotoBuTEnM BbINYCKAOT KUCIMOTHbIE KOHLEHTpaTbl C LUMPOKMM CMEKTPOM COCTaBOB
9NEKTPONUTOB ANs1 PasfnMyHbIX MPONOpPUMA LO3MPOBaHUA. BOMbLIMHCTBO TUMUYHBLIX PELLENTOB
Onanusnpytowero pactsopa MOXHO MOMAyYnTb, WCMONb3ys OOMH UMW  HECKONbKO U3 3TUX
KOMMEpYECKM [OOCTYMHbIX KOHLEHTpaTtoB. ECnM  KOHKpeTHble peuenTypbl  OTCYTCTBYIOT,
N3roToBUTENWN NPeoCTaBnNAoT Ao06aBKKN, KOTOPblE MOTyT ObITb MCNONb30BaHbI ANSA PerynmpoBaHns
YPOBHSI Kanus Wi Kanbuus B Ananuavpylowem pactBope. OTn gobaBkum 06bIMHO HasbiBalOT

«npucagkammny.

MpumeyaHune — Vcnone3oBaHne 4o6aBok He 040OPEHO B HEKOTOPbIX CTpaHax.

KoHueHTpupoBaHHble Ao6aBkM criefyeT CMELLMBATL C XXUAKUMU KUCITOTHBIMU KOHLEHTpaTtaMmm
B COOTBETCTBUM C WHCTPYKUMAMM WM3roToBuTENs, 3aboTacb O ToM, 4TOObI goGaBka Obina
paspaboTaHa And WCMNONb30BaHMS B KOHLEHTpaTtax C COOTBETCTBYIOLMM COOTHOLLUEHMEM
pasbaeneHus. [Npu ucnonb3oBaHum Xuokux gobaBok o06bem, BHOCUMLbIN fobaBkon, cnenyet
yuuTblBaTb NpU pacyete BNUSHUA pasbaBneHuMs Ha KOHLUEHTpauuio OPYrMx KOMMOHEHTOB B
NOMy4YeHHOM KoHUeHTpaTe. lNMpu Mcnonb3oBaHUM NOPOLLKOBLIX J06aBOK cneayeT no3aboTuTbes O
TOM, 4TOObI AgobGaBka Obina MOMHOCTBID pacTBOPEHaA WM CMellaHa nepeq WCMNoNib30BaHMEM

KOHLleHTpaTa.

B.5 XpaHeHue u pacnpegeneHue KOHUeHTpaTa

B.5.1 CoBMecTMMOCTb MaTepuarnoB

Bce KOMMOHEHTbI, MCNOMb3yemMble B CUCTEMAX pacnpedeneHvsl KOHUeHTpaTa (Bknoyas
KOHTEMHEepbl [AONS KOHUEHTpaTa, HaKonuTenu Ana XpaHeHua u  TpybonpoBogbl), KOTOpble
KOHTaKTUPYKOT C XXWAOKOCTbIO, AOSMKHbI OblTb W3rOTOBMEHbl M3 HEpeakTUBHbIX MaTepuarioB
(Hanpumep, nnacTMka WNKW  COOTBETCTBYHLLEN  HEep)KaBetlowew cTanu), KOTopble He
B3aMMOOENCTBYIOT XUMUYECKN MU PUSNYECKN C KOHLLEHTPATOM, YTOObI MNOBMATL HA €ro YNCTOTY.
Mcnonb3oBaHne maTepuanos, KOTOpble, Kak M3BECTHO, BbI3biBalOT TOKCMYHOCTb NpU remoananuae,
TaKMX Kak Medb, NaTyHb, LIMHK, OLMHKOBAHHbLIA Matepuan, CBMHEL, U aritoMUHUI, CTPOro 3anpeLyeHo.

B.5.2 HakonuTtenb anga xpaHeHUs (KUCNOTHbIA KOHLEHTPaT)

[omkHbl BbITb npenycMoTpeHbl npouenypbl KOHTpONA 3a nepemMelleHnemM KUCIOTHOro
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KOHLeHTpaTa M3 KOHTEeNHepa AN OOCTaBKU B HAKOMUTENb ANsi XpaHeHusi, 4Tobbl NpeaoTBpaTuTb
HenpegHaMepeHHOe CMeLUMBaHWe pasnu4YHbiX COCTaBOB KOHLUeEeHTpaTa. EcnuM 9TO BO3MOXHO,
HaKonNUTEeNb M CBA3aHHbLIM C HUM BOAOMNPOBOA AOMMKHbI 0Opa3oBbiBaTb €4UHYH CUCTEMY ONA
npegoTBpaLLeHns 3arpsa3HEHNS KUCNOTHOMO KOHUEHTpaTa. Hakonutenun ong XxpaHeHus U BryCKHble
N BbINYCKHblE NATPyOKKN, €Crin OHW yAaneHbl OT HAaKOMUTENs, A0SMKHbI OblTb HAAEXHO 3aKpenseHb! 1
YeTKO MapKMpoOBaHbI.

B.5.3 PacnpegenuternbHble CUCTEMDI

KoHueHTpaT MoXeT ObiTb pacnpegeneH U3 LeHTpanbHOro rMyHKTa MNoAroToBKM C
MCNONb30BaHMEM MHOrOpPa3oBblX KOHTEMHEPOB AN KOHLEHTpaTa, coAepalmx [ocTaTovHoe
KONMMYEeCTBO KOHLEHTpaTa Afs OAHOM-OBYX mpouedyp, Unn OH MoxeT OblTb pacnpegeneH vepes
TpybonpoBoaHyt0 cuctemy, obecnevmBaroLLyo CoOeanHEHNEe C KaxabiM annapatoM. MoxHO Takke
Mcnonb3oBaTb KOMOWHAUMIO 3TUX [OBYX CUCTEM: OOHW KOHLUEHTpaTbl pacnpefenslTcs no
KOHTEMHepaM [ONns KOHUeHTpaToB, a gpyrme — no TpybonposBogam. [1Be pacnpoCTpaHeHHble
KOHUrypauum, ncnonb3yemble Ang pacnpegeneHns KoHueHTpaTa no TpybonpoBogHon cucteme, —
9TO rpaBuTaUMOHHas nogadva n nogadva nog gasnexHve. CuctemMbl rpaBUTaUMOHHON nogayn TpebytoT
NOOHATOrO0 HaKOMUTENS; CUCTEMbI MOAayM MOA OAaBfIEHMEM OOCTaBASAT KOHLEHTPAT C MOMOLLbIO
Hacoca u asuraTens n He TpebyloT NoAHATOro HakonuTensa. MakcMmanbHO A4onNyCcTMMOe AaBrneHve
nogadm KOHLEeHTpaTa ornpegenseTcs WU3roToButenem annaparta And nojadv guanuaupyroliero
pacTBopa U He AO0MKHO ObiTb NPEBLILLIEHO.

MogHATbIe HakoNUTENM 0ObIYHO MEHbLLE, YEM Te, KOTOPbIE UCMONb3YIOTCA A5 TPUrOTOBIEHUS
KOHUeHTpaToB. [logHAaTble HakonuTenwu pAns pacnpegeneHns 6ukapboHaTHOro KoHUeHTpaTta
OOMKHbl  OblTb  060pYyAOBaHbl  KOHUMYECKMMW  UnM  YaweobpasHbIMX  OHMWAMK,  MO0THO
npunerarnwuMm KpbilKamun, pacnbiinTenbHbIM MEXaHU3MOM W CUrHamnamum TPEeBOrM BbICOKOro U
HU3KOrO  ypoBHS. Jltobble BEHTUNSAUWOHHbIE OTBEPCTMS  OOSMDKHbI  UMETb  rMapOOOHbIN
BEHTUNALUNOHHLIN onnbTp 0,45 MKM.

B.5.3.1 Cucrtembl pacnpeaeneHunst KUCIOTHbIX KOHLEHTPaTOB

Tpybonposog AN Nofgayn KUCNOTHOrO KOHUEHTpaTa AOMMKeH ObiTb MapknMpoBaH 1 OKpalleH B
KpacHbI LBET B MeCTe MCMOoSib30BaHUS (Ha 3anpaBOYHOM CTaHUWUW KOHTEWHepa wnn B MecTe
NOAKMYEHNs annaparta ansa guanuaa). MoxeT 6biTb nocTaBneHo 6onee 04HOro TMna KMCNOTHOro
KOHLeHTpaTa, 1 Kakgasa NMMHUA A0MKHA YeTKO YKa3biBaTb HA TUMN CcoAepKallerocs B Her KUCNOTHOro
KOHLeHTpaTa. HecmoTpst Ha TO, YTO HeT OonybNMKOBAHHbLIX COODOLEHM O TOM, YTO KUCIOTHbIV
KOHLeHTpaT noagepxuBaeT pocT GakTtepun, cnegyet NpunoXuntbe Bce ycunus, 4Tobbl gepxaTb
CUCTEMY 3aKpbITOW, C Lienbi NpedoTBpaTUTb 3arpsa3HeHne n ucnapeHve. Ecnu cuctema ocraetca
HEenoBpPEXAEeHHON, MPOMbIBKA UMW Ae3nHpekuns He TpebytoTcs.

B.5.3.2 Cuctemsbl pacnpegeneHus brkapboHaTHbIX KOHLEHTpaToB

Tpy6onpoeoa ana nogaun GukapOoHaTHOro KOHUEeHTpaTa AO0SmKeH ObiTb OKpalleH B CUHWIA
LUBeT B MeCTe MCMNONb30BaHUS (Ha 3anpaBOYHOW CTaHLUMM KOHTEMHepa ONsl KOHLUEHTpaTa unv B

MecTe NoAdKn4eHnda annaparta ana umanmsa). Bce cTbikn gomkHbl ObITb repmeTn3npoBaHhbl, YTOObI
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NpeaoTBpaTUTb YTEUKy KOHLEeHTpaTa.

MockornbKy bukapboHaTHbIE KOHLEHTpaTbl 06ecneyunBatoT OTAMYHYIO cpeay AN pasMHOXEHNUS
OakTepun, cuCTeMbl [[OCTaBkM  OMKApOOHATHOrO  KOHUEHTpata  OOIDKHbl  PEerynspHo
aesnHduuupoBaTbes, YTobbl 06ecneynTb CTabunbHOEe AOCTUXEHME OMaNU3NPYOLWMM pacTBOPOM
YPOBHS GaKTEpPUONOrMYECKON YUCTOTbl, PEKOMEHAOBAHHOrO B nyHkTe 4.4.2. VIHCTpyKumm
n3rotoBUTENst MOryT obecneuntb HayanbHbIM rpaduk aesnHdekumn. OgHako 3TOT rpaduk,
BO3MOXHO, MOTpebyeTca CKOppeKkTMpoBaTb Ha OCHOBe OakTepuonornyeckoro HabniogeHus
nonb3osarens. [ns TpybonpoBOAHbLIX pacnpeaenuTenbHbIX CUCTEM BCA CUCTEMA, BKoYas NopThbl
CTaHUMM nauueHTa, AofkHa ObiTb ouvweHa oT 6GukapboHATHOro KOHUEHTpaTa nepea
aesnHdekumen. Kaxgbii nopTt CTaHuuM nauueHta [omkeH OblTb  OTKPbIT M MPOMbIT
Ae3VHUUMPYIOWNM CPEeACTBOM, a 3aTeM OMOSIOCHYT; B MPOTMBHOM Crlydae 3To OyaeTr «Tynuk
TpybonpoBoga» B cucteme. Kpome TOro, HacTOSTENbHO pEKOMEHOYeTCsi onepaTuBHOE
ncnonb3oBaHve BrMkapbOHaATHbLIX KOHLEHTPATOB, NPUrOTOBMEHHbLIX B YCTAHOBKAxX ANs Ananus3a 13
nopoLUKa 1 BoAbl ANS Avanvaa.

Korga MHoropasoBble KOHTEVWHepbl AN KOHUeHTpaTa MCMonb3ylTca Ang pacnpeneneHus
BukapboHaTHOrO KOHLUEHTpaTa, OHW OOIMKHbl OblTb O4YMLLEHbl OT OCTaTKOB KOHUEHTpaTta nepep
nesvHpekunen.

Bce xumunyeckne gesmHduumpyowme cpeactea (Hanpumep, rmnoxnopuT HaTpusa U NPoayKTbl
Ha OCHOBE HaOyKCYCHOM KMCMOTbl), COBMECTMMble C annapatamu Ana avanusa, Moryt ObiTb
MCNonb30BaHbl ANg Ae3nHdeKunn cuctemM pacnpegeneHms 6ukapboHaTHbIX KoHUeHTpaToB. OgHako
HeKkoTopble Ae3vHUUUpylLWmMe cpeactsa  nydwe Opyrux BO34EeWUCTBYIOT Ha  OMONMEeHKy.
CooTBeTCTBYIOLLME CPOKUN BbIAEMKKN N KOHLLEHTPALUN OOIMKHbI MCNOMNb30BaTbLCA B COOTBETCTBUN C
pekoMeHOauMsMn M3roToBuTeEnss cuctembl. Ecnn ata uHdopmaumsi OTCyTCTBYET, TO MOXHO
ncnonb3oBaTbh PacTBOPbI FMMNOXNOpUTa HaTpus, Takne kak otbenusartens, B passegeHun 1:100 n
3anaTeHToOBaHHble  Oe3MHUUMPYOLWLME  CpeacTBa B KOHUEHTpauuu,  pPeKOMeHOO0BaHHOW
nsrotoBuTenem Ans gesvHdekummn TpyobonpoBogHbIX cucTeMm. B cnydae, ecnu ocaxgeHve unu
HaKoMmeHne conu 3aTpyaHAeT NPOXOoXAeHue Yepe3 TPyOONpOBOAHYKD CUCTEMY, peKOMEeHAyeTcs
oyuncTka pactBopoM 5 %-HOM YKCYCHOWM KUCIOThI (HanpuMmep, OUCTUNNIMPOBAHHbIM BenbiM YKCYCOM)
B CoOTHoweHun 1:34. HekoTopble W3roTOBUTENM MNOCTaBMASAT CUCTEMbl pacTnpeaeneHns
OmKapBOHAaTHBIX KOHLEHTpaToB ¢ Y®-usnyyatensaMm mnm 030HOBbIMW cucTemamu gnst 6opbbbl €
BakTepuamu.

Y®-nznyyatenu, ucnonb3yemble A5 KOHTPOMs pasMHOXeHUA Gaktepunm B Tpybax cuctem
pacnpegeneHms OukapbOHATHbIX KOHLEHTPAaTOB, OOIMKHblI OblTb OCHALLEHbl PTYTHOW aMnon
HW3KOrO AaBIEHUs, W3Myyallen CBEeT C ONMHOW BOmMHbl 254 HM u obecneuymBarowen [o3y
nsnyvyaemon aHeprun 30 MBT-c/cmM2. YCTPOMNCTBO AOMKHO ObiTb pacCcyYMTaHO Ha MakCMMaribHbIN
OXMOAeMbIl pacxoq B COOTBETCTBMM C  WUHCTPYKUMSIMU  WU3FOTOBUTENS UM OCHALLEHO

KOHTPONMPYIOLLMM YCTPOMCTBOM BbIXOA4A W3My4aemMoW 3HEepPrun B peXuMme pearibHOro BpeMeHW,
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KOTOpOE aKkTUBMPYET BUOUMbIA CUrHan TPEBOMW, YKasbiBalLWMA Ha TO, YTO namna AOoSpkHa ObiTb
3amMeHeHa. B kadecTBe anbTepHaTVBbl Namny criegyet 3aMeHATb No 3apaHee yCTaHOBMEHHOMY
rpacmky B COOTBETCTBUM C WMHCTPYKUMSIMA W3rOTOBUTENS ANSA NOAAEPXKaHMS pPeKOoMeHOyeMmoWn
MOLLHOCTM n3ny4yeHusi. PekomeHgyeTcs, 4Tobbl 3a YP-usnydarensmu crnegosasn 3H4OTOKCUHOBbIV
GunbTp.  [esnHdekumo cucteMbl pacnpegeneHns 6ukapboHaTHOro KoOHLUeHTpaTa cregyet
NPOBOAUTL PerynsipHo.

Mpn nMcnonb3oBaHUKM reHepaTop O30Ha ANs Ae3vHdekumm Tpyb cucTeMbl pacnpegerneHuns
BukapboHaTHOro KOHLUEeHTpaTa OH AOrmkeH obecneymBaTb Mogayy O30HA B KOHUEHTpauuM u B
TeyeHVe BpPEMEeHU BO3OEWNCTBUS, YKa3aHHOro usrotosuternemM. [lpu MCMNOMb30BaHUM CUCTEM
Ae3VHMEKUMM 030HOM HEOBXOAMMO KOHTPONMPOBaTb CoAepXKaHWe 030Ha B OKpYyXXatolLLleM BO3ayxe
B COOTBETCTBMM C HaLUMOHANbHbIMX CTaH4apTaMn 1 NpaBunamun.

Korga ona gesvHdekumn cuctembl pacnpegeneHus GukapboHaTa MCnonb3yeTca Harpes,
BpeMsi 1 Temnepartypa AOMKHbl ObITb BanuanpoBaHbl M3roTOBUTENEM.

UpesmepHoe nepemelunBaHme 6nkapboHaTHOro KoHLEeHTpaTa MoXeT npmBecTu k notepe CO-
n3 pacteopa. [Notepsa CO, npuBoauT K yBenmyenuto pH n cnocobetTeyeT obpaszoBaHmio kapboHaTa,
KOTOPbIA MOXET MPMBECTU K OCaXKAEHUIO KapboHaTa KanbLmsa B XXUOKOCTHBIX NYTAX annapaTa Ans
Avanunsa nocrne 403VMpoBaHUA AnanuanpyoLero pacteopa.

B.5.3.3 Bbixog KoHUeHTpaTa

Ona TpybGonpoBOAHbLIX CUCTEM pacnpefeneHns KOHUeHTpaTa KaxAbli annapaT OCHalleH
BbIXOLOM KOHLeHTpaTa gns GukapboHaTa, OgHUM MM HECKONbKUMW BbIXOA4aMW ANsi KUCNOTHOro
KOHLleHTpaTa 1 BbIXOAOM BOAbl ANSA Avanu3a AN NOAKMYeHNss K BXOAHOW NMHUKM annaparta Ans
Avanusa (onums). Ons npegoTepaLleHnsi NyTaHuubl C NOCTaBKOW ABYX U 6onee BUOOB KUCNOTHOIO
KOHLleHTpaTa KaXXabl KOHLEHTPAT AOMKEH MMETb CBON COBCTBEHHbIV BbiXxoA,. Bbixoabl KOHLEHTpaTa
AOMMKHbI ObITb COBMECTUMbI C annapaToMm Ans Ananusa u uMeTb cpeacTBa MMHMMM3aUUKM pucka
TOro, YTO HEMPaBUIbHbIN KOHLEHTPAT ByaeT NnoakmnoyeH K Bbixoay. JosunpytoLwme natpyoku AOMmKHbI
ObITb MapKMpoOBaHbl COOTBETCTBYHOLUM CMMBOSIOM (cM. Tabnuuy B.2), ykasbiBalowmm nponopuum
A03MpOoBaHWs NS annapaTa Ansa guanusa, ecnm 3To Heobxoanmo, N MMeTb LBETOBYIO MapKMPOBKY

CuHero uBeTa ansa bukapboHaTta 1 KpacHoro LBeTa Ans KUCMOoThI.

B.6 [losupoBaHue Auanu3upyroLlero pacreopa

NcTopuyeckn B Ananusmpytolem pacTeope B kayecTBe GydepHOro cpefcrea Mcrnosnb3oBasncs
aueTar. [Ina auetaTHoro 6ycepHoro ananuanpyoLero pacTeopa BoAa Ans ananvsa cMeLlnBaeTcs
C aueTaTcoAepKalluM KOHLEHTPATOM AN MNONyyYeHus auanuavpylowero pacteopa. B Takoi
cucteme pH MOXET M3MEHSATLCS B 3aBMCUMOCTU OT MNogaBaemol BoAbl. XOTA AN NPUroTOBIEHUS
aueTaTHOro AvanusvpyloLLLero pacteopa WCMoNb3yeTcs OOWMH KOHLUEHTpaT, crieayetT obpatuTtb
BHUMaHMe Ha MNPOBEPKY Kak MPOBOAMMOCTM, Tak M pPH, MOCKONMbKY CMeLUMBaHUE KUCIOTHOro
KOHLIEHTpaTa M APYrnX XMMUYECKUX BELLIECTB MOXET NPUBECTM K NPUEMINEMON NPOBOANUMOCTU Npu

HenpaBuibHOM pH.
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OfgHon 13 (byHKUMA OMann3npyroLero pacteopa SBNSETCA Koppekuns metabonnmyeckoro
aumaosa, MpUCYTCTBYIOLLEro y MauMeHTOB, MPOXOAswmuX neyeHve guanu3om. M3 auetatHoro
OydbepHOro gMannanpyoLLero pactesopa aueTaT npeobpasyeTcsa opraHMamom B GukapboHat, MoxeT
MMeTb MEeCTO HenepeHOCUMOCTb aueTaTa, KoTopas XapakTtepudyeTcs Basogunartaunen u
paccrnabneHvemM rnagkon Myckynatypbl, YTO NPUBOAMT K rMnoteH3un. CoBpeMeHHble MeToAbl
nevyeHnss NocCpencTBOM reMoavanu3a MCMNOoMb3ylT  MNPONOPUUOHANbHYI UMW CMELUHHYIO
TEXHOMNOMNI0, KOTOpasi UCMonb3yeT ABa OTAENbHbIX KOHUEHTpaTa, CMelUlaHHbIX C BOOOW Arnis
ananunsa: KACNOTHBIN KOHUEHTpaT U OGukapboHaTHbLIN KOHUEHTpaT. BakHO, 4ToObl KUCMOTHbIE U
BGukapOoHaTHbIE KOHLEHTpaTbl COOTBETCTBOBANM MPOMNopuMyM O03MPOBaHWs, a Takke Mogenu u
KOH(purypaumm annapata gns guanumsa.

CylecTByeT HECKOMNbKO TUMOB TPEXMOTOYHbIX KOHLEHTPaTOB C pasfnnyHbiM COOTHOLLUEHUEM
KMCNOTHOrO KOHLeHTpaTa k bukapboHaTHOMY KOHLEHTpaTy 1 Boge Ansa agnanunsa (cm. Tabnuuy B.2).
PasnuyHble Tunbl nponopuum HecoBMeCcTUMbl Apyr ¢ gpyrom. Kak npasuno, 6ukapboHat
BblNyCKaeTCA B O4HON Unu ABYX (hopMax Af1s KaK4oro Tuna 03NpoBaHUS (B XNAKOM, KapTPUOXKHOM
W CyXOM MOPOLLKE U B pasnnyHbix o6bemax). Kaxabir Tvn 4O3npoBaHNS UMeeT MHOrOYUCIIEHHbIE
COCTaBbl KUCMOTHbIX KOHLEHTPATOB («KOAOB») C pa3fMyHbIM KOSIMYECTBOM MOHOB Kanwus, KanbLms u
MarHusi, a TaKke rnko3bl. YTobbl nomMoyb AnddepeHunpoBaTb KOHLEHTPaTbl pasfnyHbIX TUMNOB
posuposanus, MCO 23500-4 pekomeHOYeT M3roTOBUTEMO BKIIOYATb rEOMETPUYECKNA CUMBOS Ha
3TUKETKaxX BMECTE C KUCSTOTHO-LLENOYHON LIBETOBOM KOOVUPOBKOM.

Tabnuuya B.2 — CumBonbl M LBETOBOE KOAMPOBAHWE ANA pPasnuUyHbIX MPOMOPLMUA [03UpoBaHUSA

KOHLeHTpaTa
Tun Mponopuus eomeTpuyeckun | bukapboHaTHbIN KommeHTapum
KOHLeHTpaTa [03VPOBaHus CUMBOI KOHLeHTpaT
KMcnoT (cuHsiA uBeTOBas
(kpacHas uBeToBas KOAMpOBKa)
KoAMpoBKa)
35X 1+342 KsagpaTt Cyxon, Xungkun
UM KapTpuamx
36,83X 1+35,83° Kpyr Cyxon unu | bukapboHaTHbIN
XKUOKURA KOHUEeHTpaTr  cooepXuT
HEKOTOpPOE KONMYEeCTBO
NacCl.
45X 1+442 TpeyronbHuK Cyxown, Xungkun
Unn KapTpuax
36,1X 1+35,12 Pomb6 KapTtpuaox MopoLukoBble KapTpUAXK
MOryT  UCMONnb30BaTbLCA
ONs  gpyrux nponopumn
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A031pOBaHus, 3a
ncknrodeHmem 36,83 X, B
KOTOPbIX
OnkapboHaTHbIN
KOHLeHTpaT Takke

cogepxut NaCl.

MpnmevaHune — Auetatcogepxalmm KOHLEHTpaT nMeeT 6enyto LIBETOBYHO MapKMPOBKY.

@ Kncnota + 6ukapboHar + Boga.

PasnunyHble wu3rotoButenun annapatoB ANs Avanusa UCNONb3ylT pasfnuyHble MeToabl
KOHTPONSA MpOnopuUuin KOHLEHTpaToB. B kavecTBe ynpaBrneHuMs MOXET ObiTb «UKCUPOBaHHOE
A03MpoBaHMeE» U «aBToMaTu4eckoe ynpasneHune». C nomoLLbio 0601Mx METOA0B onepaTop MOXET
BblOpaTb Xenaembll ypoBeHb HaTpus n GukapboHaTa uMnv NPOBOAMMOCTb, COOTBETCTBYHOLLYHO
onpegeneHHbiM YpPOBHAM HaTpus u OukapboHaTa, M annapat npousBedeT HeobxoguMmble
PErynupoBKn aAnsa AOCTUXKEHMS BbliOpaHHbIX ypoBHen. Oba Tuna ncnonb3yloT pe3epBHY0 CUCTeEMY
KOHTpona wu HabnogeHns. C  nomMowbld  (OUKCUPOBAHHBLIX CUCTEM O03MPOBaHWSI  HACOCHI
HacTpamBalOTCA Ha YCTAHOBMEHHble OObeMbl, M KOHEeYHas MpPOBOAUMOCTb MpoBepsieTcs. B
annaparax ¢ aBToMaTU4eCKUM yrnpaBfieHNEM OTAeNbHbIE KOHLEHTpaTbl 4o6aBnsoTCs A0 Tex nop,
noka NPoOBOAMMOCTb HE JOCTUTHET OXNOaeMoro 3Ha4yeHnsa. KoHevHoe pe3epBHOE KOHTponupytoLee
YCTPOMCTBO KOHTPONMPYET NpOBOAMMOCTb. HekoTopble annapaTbl Takke KOHTponupykT pH
ANanu3npyowero pacteopa B Ka4ecTBe OOMNOMHUTENbHOW 3aluTbl OT rpybbix OWMOOK B cOocTaBe
Ananusnpyrowero pacteopa. Takke nmeeTcsa pyron Tun annapaTta ¢ 4O3MPOBOYHbIM pe3epByapoMm
N cneumanbHbIMU KOHLEHTpaTaMu.

B 3aBuMcMMOCTM OT TMNa UCNOMNb3YEMOro NOAKNUCIIEHHOIrO KOHLLEHTPATa KUCNOTHbLIN KOMMOHEHT
MoxeT OblTb B BuAe auertata HaTpud, guauetrata HaTtpus WM FIMMOHHOW KUCNOTbl. AueTtaT
meTabonusnpyetca oo GukapboHata B COOTHOwWweHuM 1:1, B TO Bpems Kak NIMMOHHas KucroTta
obpasyeTt 6ukapboHaT B MONISAPHOM COOTHOLLEHMM 3:1.

Mpn BbIGOpe 6ukapboHaTa AManM3MpPyOLLEro pacTBOpa Bpay [LOSDKEH YYuUTbiBaTb BCe
NCTOYHUKM Bydepa, nocTaBnsAeMble NaLMEHTY BO BPEMS NleYeHMs anann3om, Bkrnoyvasa dukapboHat
B OuMkapOOHaATHOM KOHLUEHTpaTe, aueTaT, uMTpaTt Unu nakraT B KUCITOTHOM KOHLUEHTpaTe, KOTOpbIN
npu metabonuame obpasyet bukapboHat. Npu Bbibope HasHayeHus GrvkapboHaTa Bpay AOSHKEH
yuuTbiBaTb MNULWEBOM CTaTyC MauMeHTa, OUEeHMBaeMbld M0 aHamHesy, uankanbHoOMy
obcrnenoBaHno, aHTPONOMETPUM, COOEPXKAHMIO CbIBOPOTOYHOrO anbbymuHa u GenkoBoro asoTa,
MOCKOMbKY nuua, Yyen metabonmam npuBoauT K HEGONbLLOW KACIIOTHOW Harpyske, NoAaBeprakTcs
Oornee BbLICOKOMY PUCKY pa3BUTUA MeTabormyeckoro ankanosa nocrne nedyeHusi. PeweHns o
Ha3HayeHun BukapboHaTa OOMKHbI TaKKe YYNTbIBaTb M3MEHEHMS KOHLIEHTPALMKN Kamnusi, MarHus u
Kanbuus B CbIBOPOTKE KPOBM BO BPEMS AManu3a, a Takke Hanumune u TSXKeCTb cepaeyHblX

3aborneBaHu.
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HekoTopble mMogenu annapatoB AN Auanu3a MUCNomnb3yrT (OUKCMPOBaAHHYK MNPONopLuto
[03MpOBaHNs, B TO Bpems Kak ApyrMe Moryt ObITb HacTpOeHbl unuv oTkannbpoBaHbl Ans
MCMOMb30BaHNA C KOHLUEeHTpaTtamm ¢ 6onee yem ofHon nponopuuwen gosvposaHus. (Cnegyet
06paTuTb BHMUMaHWe, YTO Nepexon OT OOHOW Npornopummn K apyroin TpedyeT NnoBTOPHOW KannbpoBku
A5 HEKOTOPbIX MOAENen annapaTtoB Ana Avanu3a.) Takmm obpasom, Ans TakMx annapaToB Tvn
KOHLeHTpaTa JormKkeH ObiTb MapKMpOBaH Ha annapaTe uim 4eTko 0603Ha4YeH Ha aucnree annapaTa.
HactoaTenbHO pekomeHayeTcs, 4YTOObl OTAeNneHne Ananusa HacTpavBano Kaxabli annapart Ha
NCNoNb30BaHMe TOSbKO O4HOMO TUMa KOHLEeHTpara.

TpaBMbl, CBSI3aHHbIE C HENpPaBWIIbHbIM COCTABOM AManu3npyoLLeEro pacTBopa, BCTpeyatTcs
penko, HO OHM MOryT ObITb M Crny4varoTes, Koraa He cobntogatoTca Bce npouenypbl. YacTo, korga
NPOMCXoaNT oLMbKa, HECKOMBbKO NauMeHTOB NOABEPratoTCa BO3LENCTBUIO 4O TOro, Kak OTAeneHme
ananusa pacnosHaeTt ownbKy. Hanprumep, NOCKONbKy O4MH N3 KOHLEHTPATOB SIBNAETCS KUCNOTHBIM,
a [pyron — OCHOBHbIM, NOAKMYEHNE HENPaBUITbHbIX KOHLEHTPATOB K annapaTy MOXeT NpUBECTU K
006pa3oBaHUI0 ANanNU3vpPYOLLEro pacTBopa, KOTOPbI MOXET HaHecTu Bpend nauueHTy. Takum
obpasom, onepatopy HeobxoouMMo cnegoBaTb WMHCTPYKUMSIM  M3roTOBUTENS OTHOCUTENbHO
NPOBOAMMOCTM AManuU3vMpyloLLEero pacTBopa, BKOYasi M3MepeHne OpUeHTMpPoBOYHOro pH
He3aBUCMMbIM METOAOM Meped HayanoM JlieYyeHus creayloulero nauueHta, ecnu  3To
pekoMeHA0BaHO M3roToBMTENEM annapara ans gnanunsa. B nocnegHee BpemMsi Obinv pa3paboTaHbl
CUCTEMbI, WCMONb3ylLWMe TpU KOHUEeHTpata (OukapboHaT, xropua HaTpus U KACMOTHbIN
KOHLEHTpaT, COAepXaluin OCTaTOYHble JneKkTponuTbl) Ans obecneyeHnss Gonee CRNOXHOro

M3MEHEHNA COoCTaBa Anann3npyrouiero pactesopa Bo BpemMsa aunanmsa.

B.7 LleHTpanbHble CUCTEMbI XpPaHEHUA U AOCTaBKU AManvM3npyloLLero pacTteopa

B.7.1 OOwwme nonoxeHus

[dunanuampyowmin pactBop MOXeT OblTb NPUrOTOBIEH LEHTPanM30BaHHO U pacnpeaernieH no
OTAENbHbIM KOHCOMAM [Afs guanu3a C UCMNOfIb30BaHWEM LEHTPanbHONW CUCTEMbI OOCTaBKU
ananusupytowero pacteopa (CDDS). LeHTpanbHble cuUCTEMbl [OOCTaBKM ANANU3npyroLero
pacTBopa BKMOYalT B Cebs MHOrMe (OyHKUUK, UMEKLWMECA B CUCTEMAX XpaHEHUa W
pacnpegeneHus Bogbl Ansa gnanusa (cm. B.3) n cuctemax npurotoBrneHnst KoHUeHTpaTta (cm. B.4),
1 6OMbLIMHCTBO PEKOMEHAALNN B 3TUX NMYHKTAX NPUMEHMMbI K LEeHTpasibHbIM CUCTEMaM JOCTaBKU
OnanusnpyoLLLero pacteopa; ogHako He06X0ANMO yUnTbIBaTb U SOMOMHUTENBbHLIE haKTOpbI.

B.7.2 TNpoekTupoBaHue n TexHm4eckoe obcnyxmBaHme

LleHTpanbHble cucTeMbl AOCTaBKU AMANM3UPYIOLLEro pacTBopa OObIMHO NPOEKTUPYHOTCSA Kak
OLHOMPOXOHbIEe CUCTEMBI, XOTA Takke MOXET MUCMONb30BaTbCA pacnpenennTenbHbld KOHTYP.

Ecnun ncnonesyetca pacnpegenuternbHbi KOHTYP, TO Heobxoaumo obpaTuTb BHMMaHue Ha
npeaoTBpaLleHne ocaxaeHus kapboHaTta kanbuusa n nosbiweHns pH B pesynbtaTte notepyu CO; n

NOBbILLEHUS TeMNepaTypbl NPY LUPKYNSLMN AManu3npytoLLero pacTeopa.
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LleHTpanbHble cucTemMbl [[OCTaBKM AWAnNU3NpyoLWero pactBopa AOMKHbl  €XeAHEBHO
AEe3VHPULMPOBATBLCA C MOMOLLBI XMMUYECKOro Ae3NHULMPYIOLLLErO CPEACTBA NN ropsven BoA4bl,
4yTOObl OrpaHMyYnTb OoGpasoBaHue GuonneHkn. Takas Ae3uMHMEKUMS OOoSbKHa BKMYaTb B cebs
NOAKMYEHNE TPYOKN K MHAMBUAYANbHOWM KOHCONW ANa Auanuaa.

MeTtogbl  MWKPOGMOMOrMYECKOrO  KOHTPONS  ANA  LeHTpanbHbIX  CUCTEM  AOCTaBKM
ANanu3npylowero pactesopa AOMKHbl OblTb aHanorMyHbl MeTogam, ONUCaHHbIM B MyHKTe 8.3.
HabnogeHve JomkHO BKNoYaTh B cebs MHOMBMAYanNbHbIE KOHCONY ANS Anannsa, a Takke cuctemy
pacnpegenennsa guanuavpyrowlero pactsopa. Otbop npob6 JormkeH BkMAwYaTb B cebsi npoObl,
B3ATble C BXO4a B CUCTEMY [O3UPOBaHUSA AManv3vpyroLlero pactsopa M Bxoda B OTAerbHble
KoHconun Ansa guanu3a. [lepyMoauMyHOCTb KOHTPOMsS AOMKHa COOTBETCTBOBaTb MPUMEHMMbIM
MECTHbIM peKOMeHAauunsaM; ecnv Takux peKoOMeHA4auuh He CyulecTByeT, TO peKoMeHayeTcs
cnegymollee:

a) cucTtema BOAOCHaOXeHMs: Konn4ecTBo Npob 1 mecta oTbopa Npob AOMKHbI OCHOBLIBATLCA
Ha CMOXHOCTU 1 pa3mepax cuctembl BogocHabxeHus. MepruognyHocTe ByaeT 3aBuceTb OT aHanmsa
AaHHbIX, COBpaHHbIX B X04e Banvaaumm 1 NnoBTOpHOW Banvaaumn. Hanbonee 4acto npumeHsieTcs
€XXEMECSIYHbIN KOHTPOSb, HO MEHEE YaCTbI KOHTPOSTb MOXET ObITb BO3MOXHbBIM HA OCHOBE [aHHbIX,
cobpaHHbIX B X04e Banvgaumm u noBTOPHOW Banugauuu.

b) annapatbl gna avanusvpylowero pacTteopa/remogmanu3a  6e3  BanuauMpoOBaHHbIX
GakTepuanbHOro M 3HAOTOKCUMHOBOro (hurbTPOB: annapaTtbl OOIDKHbI PerynsapHo noasepraTbesi
MCNbITAHUIO ANA noaTBepXaeHus adekTMBHOCTM npouecca Ae3vHdekumn. Mpaduk KoHTpons
OyneTt 3aBuceTb OT TUNa MCMNONb3yemoro npouecca AesvHdekumn. Kaxabii annapat AormkeH
noAaBepraTbCs UCMbITAHMIO MO KpanHEW Mepe OAMH pa3 B rof, B KaXAoM criydyae Heobxoommo
oTOMpaTh pasnuyHble annapatbl. Yalle Bcero NpMMeHseTCa eXXeMECAYHbIA KOHTPOSb.

C) HeT HeobxoaMmoCcTU oTOupaTb NPOObLI YNbTPAYMCTOrO AManM3vpyoLLEro pacTeopa umnu
3amMellatollero pacteopa, €cnv Mx NPOU3BOACTBEHHbIE MyTW OCHALWeHbl GakTepuanbHbIMU Y
9HOOTOKCMHOBBIMU  (punbTpamMun, BanvMAaMpOBaHHLIMU W3rOTOBUTENEM UK 3KCNyaTUpyeMbIMU U
KOHTPONUPYEMbIMW B COOTBETCTBMM C  MHCTPYKUMAMWU un3roToBuTend. MoxeT BO3HUKHYTb
HeobxoanMoCTb 0TOOpa Npob AnannanpyroLLEero pacTeopa, NMOCTyNakLLEro B Takne bakrepuarnbHble
N 3HOOTOKCMHOBLIMU (OUNBLTPLI, B 3aBUCMMOCTU OT MHCTPYKUMIA M3rOTOBUTENSA MO UCMONb30BaHMIO
UNbTPOB; Hanpumep, Korga B WMHCTPYKUMM MO MPUMEHEHUIO YyKa3aHO KayecTBO pacTBopa,
noctynatowero B punbtp. (cM. Takke npunoxenns D n E HacToswero craHgapTa)

Pe3ynbTaTbl uCnbITaHMA AOMKHbI ObiTb NOABEPrHyTbl TpeHaoBoMy aHanudy. Korga
pe3ynbTaTbl NPEBbILAT YPOBHU OENCTBUA, UMM B Clydae NUPOreHHOW peakunm nauueHta unm
nogo3peHns Ha OGakTtepuemuio/pyHremumto, cnegyet HadaTb MCCredoBaHMEe W Mocnenylowmin
KOHTPOMb. OTO UCCefOBaHNE MOXET BKITOYaTb AOMNONHUTENbHbIN 0TOOP Npob 1 AONONHUTENbHbIE
npoueaypbl Ae3nHpEeKLUN, NPOBOANUMbIE B COOTBETCTBUN C PEKOMEHAALMAMM U3rOTOBUTENS.

B.7.3 XpaHeHue guanusnpytoLlero pactaopa

LleHTpanbHble CcUCTeMbl [OCTaBKM AManNuU3vpyloLLero pactBopa OObIMHO — BKMOYaoT
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HakonuTenb ANS XpaHeHus Auanusvpylowero pacTteopa. Hakonutenb pormxeH ObiTb
CKOHCTPYMPOBaH Takmm obpas3om, 4YTOObl MOMHOCTbI CNMBATLCH; HanpuMep, OH OOSMKEH UMETb
HAKMOHHOE OHO M CNUB B CaMOW HWXKHEW TOYKe, a TakkKe BEHTUNMpoBaTbCA vepes ruapodobHbin
BO34YyLWHbIN mnbTp 0,45 MKM.

B.7.4 CoBMecCTMMOCTb MaTepuarnos

Bce KOMMOHEHTbI, UCMOMb3yeMble B CUCTEMAX XpPaHEHWUst U OO0CTaBKM AvanuanpytoLlero
pacTBopa (BKMYas HAKONUTENM A1 XpaHeHUs, Hacochl, KnanaHbl n TpybonpoBoabl), AOMKHbI ObiTb
N3roToBMNEHbI U3 MaTepranos (Hanpumep, NnacTuka NN COOTBETCTBYIOLLEN HEPXKaBeIoLLLen cTanu),
KOTOpble HE B3aMMOAENCTBYIOT XMMUYECKN UNN (PU3NYECKN C ONANU3NPYIOLLMM PacTBOPOM, YTOObI
NOBMMATbL Ha €e u4uCToTy, unuM c Oaktepuumgamyn wnn GakTepuuugHbIMK  npoueaypamu,
ncrnonb3yembiMn  Ons gesnHdekumn cuctembl. Vcnonb3oBaHve Martepuanos, KOTopble, Kak
M3BECTHO, BbI3bIBAOT TOKCUYHOCTb MpU remMoguanuse, Takmx Kak Mefb, NaTyHb, LUUHK,

OLIMHKOBaAHHbIN mMaTtepuarsn, CBUHEL U antoMUHNR, CTpoOro 3anpeLleHo.
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MpunoxeHune C

(cnpaBoYHOe)

PykoBoAcTBO No KOHTponto 3a o60pyaoBaHUEM ANsi BOAONOArOTOBKY,

pacnpegenutTesibHbIMU cCUucteMmamMmm U AMarmM3nMpyrowmm pacteBopom

C.1 CucteMbl KOHTpOnS

B Tabnuue C.1 npuBegeHbl pykoBoAsALME NPUHLMMBI MO CUCTEMAM KOHTPOIS, UCNOMNb3yeMbIM
ANSA NPpUroToBMNEHWS U pacnpeneneHns guanumanpytoLlero pactesopa. PekomeHgaunm, npuBegeHHble
B Tabnuue C.1, moryT ObiTb MCMOMbL30OBaHbl B KayeCcTBE OTMPABHOM TOYKM Ons pa3paboTku
nporpaMMbl ynpaBfieHUs Ka4eCTBOM AN AManu3upyiowero pactesopa, ecnv U3rotoButenb unu
NOCTaBLUMK CUCTEMbl HEe MpefocTaBnseT COOTBETCTBYIOWMX WHCTPYKUMA. He BCe MyHKTh,
nepeyncrneHHole B Tabnuue C.1, 6yayT HeobxooMmbl BO BCEX OTAENEHMSIX OManm3a M 4dacroTta
KOHTPONSA MOXeT OTNMYaTbCA B 3aBMCUMOCTM OT XapakTepa BOAbl, MO4aBaeMon B OTAeneHue
Ananunsa; Hanpumep, Ae3nHpuUMpyeTcs N1 Boda C NOMOLbIO XNIopaMnHa unu HeT. dakTudeckas
nporpaMmMa ynpasfeHus Ka4eCTBOM 41151 KOHKPETHOro otaeneHnst bygeT 3aBnuceTb OT KOMNOHEHTOB,
MCNONb3yeMbiX B CUCTEME BOAOMOAMOTOBKM 3TOr0 OTAENEHMs, Lenen, ANA KOTOPbIX AOSMKHbI
MCNONb30BaTLCA XUOKOCTU, pe3ynbTaToB Npoueayp Banvaaumm v nobbiX NPUMEHUMbIX MECTHbIX

HOPMaTUBHbLIX aKTOB.

MpumeyaHue — CM. CHOCKM 2 U ° OAns oBGbscHeHMs uchonb3oBaHus X B ctonbue «TuUnUYHbIG

AnanasoH 3HaYEeHUN».

Ta6bnuya C.A

pacnpenenuTernbHbIX CUCTEM U ONanmM3npyroLwlero pacTtesopa

— [Mpepnaraemas cTpykTypa ANsi KOHTpons obopydoBaHWst OnNs BOAOMNOAFOTOBKM,

OOGbekT KoHTponA YT0 TvnNNYHBIN AMana3oH 3Ha4YeHnn TvnuyHbIN KommeHTapun
KOHTpOnupyeTcs WHTepBan
OcafoyHbin MNepenag MNepenaa gaBneHns meHee XXXX ExxenHeBHO HenprvmeHnmo
dunbTp AaBneHus Ha
dunbtpe (oM.
7.3.2)
Unkn  obpatHon | Hactpoika Tavimep 4acoB o6paTHOIN npombiBkM | ExxegHeBHO HenprvmeHnmo
NPOMBIBKU TaMepa uMKna | ycTaHoBMeH Ha XX:XX
0Ccaflo4Horo obpaTHOM
dunbTpa NPOMbIBKM  (CM.
7.3.2)
KapTpumxHbIn Mepenap Mepenan nasneHns meHee XXXX ExxeqHeBHO Henpumerumo
unbTp AaBneHus Ha
dunbtpe  (cMm.
7.3.3)
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YmMsaryutens Bogabl | OcTaToyHas XKectkocTb B cooTBeTcTBMM C | ExxeaHeBHO HenpumeHnmo
XECTKOCTb yKasaHuamm M3roToBUTENS
obpaboTaHHoM obopypoBaHuss gna  obpaTHoro
BoAbl (cm. 7.3.4) | ocmoca.
Hakonutens Ansa | YposeHb YposeHb conun XXX ExepnHeBHO HenpumeHumo
COJEeBOro HepacTBOPEHHOM
pacTtBopa conm B
yMArYnTENsa BoAbl | Hakonutene (cm.
7.3.4)
Lnkn HacTtpowika Tanmep umkna pereHepauumn | ExxegHeBHO HenprvmeHnmo
pereHepauuun TanMepa uuMKna | yctaHoBneH Ha XX:XX
YMArYUTENS BOAbl | pereHepauum
(cm. 7.3.4)
YrnepogHbie Obwun xnop B | YpoBeHb obuiero xnopa <0,1 mr/n ExxepHeBHO Mepen KaXkaom
crnou OYMLLIEHHOWN CMEHOW nauueHTa,
BodE mexay ecnm XrnopamuH
cnosimm (cm. npucyTcTByeT B
7.3.5) nutatenbHom Boae
B gose 1 wmr/n unu
bonee (cm. 7.3.5
ONS1 UCKMIOYEeHUN n3
TUMUYHBIX
WHTEpBarnos).
(Cnenyet obGpatnTb
BHMMaHue, yTO
ncnonb3oBaHne
KOHTPONUPYOLLMX
YCTPOWCTB B
pexunume peanbHoOro
BPEMEHMU MOXET
obecneuntb
HenpepbIBHbIN
KOHTPOIb "
no3sonut m3bexartb
HeobxoanmMocTu
KOHTPONS B pexume
odhnaiH)
Cucrtema YpoBeHb YpoBeHb XMMUYECKOrO BellecTBa B | ExxeaHeBHO HenpvmeHnmo
BrpbIcKa XUMNYECKOTro Hakonutene = XXX; | (npegnovtuteneH
XUMUYECKNX BellecTea B | KOHTPONUPYEMBIA  MapamMeTp B | HEMPEpPbIBHbIN
BELLEeCTB HakonuTene, ananasoHe oT XX go XX KOHTPOIb)
dYHKUMOHUPOBa

HUe WVHXeKTopa,
3HayeHue

KOHTpoOnnpyemo
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ro napameTpa
(Hanpumep, pH)
(cm. 7.3.6)

OGpaTHbLIN ocmoc

[poBoanmocTb
obpaboTaHHoM
BOAbl, obLiee
cofepxaHue

pacTBOPEHHbIX
TBEPAbIX
Bewects (TDS)
Unu  yaensbHoe
CONpoTUBNEHMNE
" pacuyeTHas
oTbpakoBka (cMm.

7.3.7)

Ot6pakoBka = XX %

MpoBoanmocTb < XX MKCMm/cM

ExenHeBHO
(npegnoyTuTEnEH
HenpepbIBHbINA

KOHTpPOIb)

HenprvmeHnmo

O6paTHbIN ocmMoc

CkopocTb NoToka
obpaboTaHHON M
oTOpakoBaHHOW
BOObl, a Takke
pacyeTHasi
pekynepaumsi
(em. 7.3.7)

CkopocTb noToka obpaboTaHHON
BoAdbl = X, X n/MUH

XX % < pekynepauma < XX %

ExxegHeBHO
(npegnoyTuTEnEH
HenpepbIBHbIN

KOHTPOIb)

HenpumeHnmo

[evoHunsaTtopsl

ConpoTtuBneHue
unu
NpoOBOAMMOCTb
obpaboTaHHom
BoAbl (cM. 7.3.8)

MOm-cm

MpoBogumocTtb < 1 MkCm/cm

ConpoTtuBnenHne = 1

HenpepbiBHbIN

KOHTPOIb

HenpumeHnmo

OHAOTOKCUHOBbIE

unbTpbI

MNepenag
OaBrneHns Ha
dunbTpe npu
dMKCMpOBaHHOM
CKOPOCTM NOTOKa
WNM  CKOPOCTb
noToka
obpaboTaHHom
BOAbI npu
UMKCMPOBAHHOM
nepenage
OaBrneHns

7.3.9)

(cm.

MNepenaa gaBneHns meHee XXXX
WUNM CKOpOCTb MoTOKa Gonee yem
XXX

ExxenHeBHO

HenprvmeHnmo

Xumunyeckue
3arpasHUTenu
CUCTEMBI

BOJOCHabXeHns

XumMmnyeckme
3arpsisHuTeny,
npuBedeHsl B
Tabnumuyax 1 un 2
MNCO 23500-3

Makcumymbl,  Kak  ykasaHo B

Tabnuuax 1 n 2
MapameTpel, noanexatiue

KOHTpOIto, AOJDKHbI ObITb

onpeaeneHbl B npowuecce

ExerogHo

OTn pekomeHaaumu

npuMeHnMbl K BoAEe

ans

OpHako

XUMUYECKUA aHanus3

anannaa.
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Banungaunm Ha OCHOBE OXuaaembiX

3arps3HSOLLNX BELLECTB.

MCXOAHOWN BOAbI
(v pesynbTathbl
aHanusa oT

nocTaBslLMKa BOAbl)

Heobxoaum ansa
OLIEHKM obLuen
npov3BoAMTENbHOC
™ cucTeMbl
BOOOMNOATOTOBKM.
Hakonutenu pansa | baktepunaneHeii | Oblee konuyecTso | ExxemecsiyHo wnum | CneumanbHble
XpaHeHuss  BoApbl | pocT N | XXM3HECNoCOOHbIX B COOTBETCTBMM C | UCMbITAaHWS B 3TOM
Ana avanusa 3HAOTOKCUHBI MWKPOOPraHM3MOB <  YpOBEHb | pesynbTratamu MecTe MpOBOAATCA
(cm. nyHKT 8) nevicteusa (06b14HO 50 KOE/Mn); (cm. | npouecca ans yCTpaHeHus
4.2.4) Banupgaumm 3arpsasHeHuns
OHOOTOKCUHBI < YpOBEHb OENCTBUA | HakonuTenewm Ansa | pacnpenenuternbHo
(o6blyHO 0,125 ES/Mn); (cMm. 4.2.4) XpaHeHus, n CUCTEMBI
cHabXxarLwmx HakonuTenen,
LeHTparnbHyt NOOKMIOYEHHBIX K
cucTeMy nogadyum | cucteme
Avanusvpytollero | BogopacnpegenuTe
pacTtBopa NbHbIX

TpybonpoBoaoB, A0
Tex nop, noka He
Oyper
npoaeMoHCTpUpoOBa
HO
rocrepoBaTenbHOe
COOTBETCTBUE

npenenbHbIM

3HaYEHUSAM.
TpybonpoBogHasa | BaktepuanbHbin | Obwee konuyectBo | ExxemecsuHo wunu | HenpumeHumo
cuctema poct N | XnN3HECnocobHbIX B COOTBETCTBUM C
pacnpegeneHus 9HAOTOKCUHbI MUKPOOPraHn3MoB <  YpOBEHb | pesynbTatamu
BOAbI (cm. 7.4) pewncteus (06bibHO 50 KOE/Mn); (cm. | npouecca
4.2.4) Banugauuu
OHOOTOKCUHBI < YpOBEHb AENCTBUSA
(o6biyHO 0,125 ES/Mn); (cMm. 4.2.4)
Y®-usnyyatenu M3nyyaemas CseToBOM NOTOK > XXX ExxemecsauHo Henpumerumo
aHeprus  u/unun | Cpok cnyx6bl namnbl < XXXX
CpoK cnyx6bl
namnbl (cm.
nNyHKT 7.4.3.1)
FeHepaTop 030Ha | KoHueHTpauus B | KoHueHTpaumsa o30Ha > XXX Bo Bpems kaxgown | HenpumeHumo

BOAe W Bpems

Bpems koHTakTa > XXX

Ae3nHdeKunn
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KoHTakta  (cMm. | OcTaTouHbIV O30H nocne
7.4.3.2) AesunHdekunm < X, XX mr/n
Cucrtemsbl Temnepatypa un | Temnepatypa He MeHble, 4em | Bo Bpems kaxgon | Jta MHopMaLms
AesnHdekumm Bpems XX °C; MUHUMarnbHoe Bpems | AesnHdekumm MOXET ObITb AOCTyMNHa
rops4yen Bogon BO34€eNCTBUSA BO3gencTensa TemnepaTypbl = XX N3 KypHaroB AaHHbIX
ropsyen  BOAbl | MUH aBTOMATU3VPOBAHHbIX
Ha cuctemy (cMm. cucTeMm.
nyHKT 7.4.3.3)
Cuncrtemsbl KoHueHTpaums KoHueHTpaumsa b6aktepuumaa | Bo Bpemsa kaxgon | HenpumeHumo
XMMUYECKOWN Gaktepuuupga B | > X, X Mr/nm; ocTaToyHas | AesnHdekumm
AesnHdekumm BoAe W Bpemsda | KoHUeHTpauus  Oaktepuumpa <
KOHTaKTa X, XX Mr/n nocne NnpombIBKU
Ovanuampyowmin | MNposoammocTtb, | XX, X mCwm/cm < | B cootBeTcTBUM C | KOHTpOnb pH
pacTtsop pH, 3NeKTPONpPOBOAHOCTb < | MeCTHbIMU Heo6XoaMM TONbKO
KOHLeHTpaums XX, X MmCm/cm npasunamu unuv B | B TOM criyyae, ecnm
ANEeKTponnToB pH B gmanasoHe ot 6,9 no 8,0 ona | cooTBETCTBUM C | OH PEKOMEHOO0BaH
ananusupytoLiero pacTsBopa, | ykasaHusmu nsrotosuTenem
copepxallero 6ukapboHaT, ecnu | U3roToBUTENS CUCTEMbl [OCTaBKU
WHOE He yKa3aHHO M3roToBuTENem CUCTEMbl MOJAauu | ANanuavpyroLwero
AvanuavpyioLero | pacTsopa.
pacTBopa
(HenpepbIBHbIN
KOHTpOIb 3a
cucremamu
[031pOBaHus)
CraHgapTHbIN BaktepnanbHbin | Obiee KonuyectBo | ExemecsayHo, OGpa3seL,  OOmkeH
ananusupyrlowmn | poct N | XnN3HeCnocobHbIX yYepeays ObiTb  cobpaH B
pacTtBop KOHLeHTpaums MUKPOOPraHM3mMoB <  ypoBeHb | annaparThbl, TaK | Hauxyglee Bpewms
9HAOTOKCHHOB B | gencteus (06bivHO 50 KOE/Mn); (M. | YTobbl Kaxabii | (Hanpumep, B
CTaHOapTHOM 4.4.2) annapart NnoHeaenbHUK
avanusvpyiowe | OHOOTOKCUHbI < YpOBEHb AENCTBUSI | UCMbITbIBANCS MO | YTPOM), €cnuM 3To
M pactBope (cM. | (06blyHO 0,25 EQ/Mn); (cm. 4.4.2) KparnHewn Mepe | BO3MOXHO.
4.4.2) OOWH pa3 Brogu B
Kaxgom  crniyyae
UCNbITbIBANUCh
pasnunyHble
annapaTbl
YnbTpauncTein BaktepuanbHbii | Obiee konuyecTtBo | CM. CHocky b Henpumerumo
OVanuavpyrowmn | poct N | XKN3HECnocobHbIX
pacTBop 3HOOTOKCUHLI B | MMKpoopraHuamos < 0,1 KOE/mn;

YNBETPaYNCTOM

AVanuavpytoLLem
pacTeope no
mepe ero

MocTynreHns B

3HOOTOKCUHbI < 0,03 E3/mn (cm.
4.4.3) (cm. 8.3.1 1 npunoxexwne)
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annapat ans
avanvsa (cm.

4.4.3)

3ameLaowmn BaktepuanbHbii | CTepunbHOCTE M anuporeHHocTb | CM. CHOCKy b HenprvmeHnmo

pacTtsop pocT n | (cm. nyHkT 8.3.1 u npunoxexuve E)
3HAOTOKCUHBLI B
ynbTPayYncToM

AvanusupyoLue
M pacTBope Mo
mepe ero

nocTynneHna B

annapat ans
ananusa (cm.
8.3.1 "

npunoxexue E)

@ HeBO3MOXHO yKa3aTb yHMBepcanbHO npuemnemMblie pabouvie ananasoHbl AN KaX40ro yCTPONCTBA, Yka3aHHOro B
Tabnvue, MOCKOMbKY HEKOTOpble XxapakTepucTuku OyayT crneumduyHbl Ans KOHKPETHOW cucTembl. B aTux cnyyasx
oTAeneHne auanv3a AOMKHO onpeaenuTb npueMnemMbli paboymin AnanasoH Ha OCHOBE MHCTPYKUMA M3rOTOBUTENS WUNn
N3MEepEeHUI NPON3BOANTENBHOCTU CUCTEMBI.

b dakTUYeCKUn MHTEpBan KOHTPONs, TECTUPOBAaHUS, OYUCTKU W/MNW LEe3UHEEKUMU OOMKEH OCHOBbLIBATHCA Ha

pesynbTaTax npouecca Banugauny 1 TekyLwero aHanusa TpeHaoB (cM. pasgen 6, nyHkTbl 7.2.3 n 8.2.3).

C.2 MeTtoabl ounctku/gesnHgpekummn

MeToapbl ouncTkn/ae3avHEKLMM CUCTEM BOAOMOArOTOBKN, CUCTEM XPaHEHUS U pacnpeneneHns
BOAbl ONs AWanuia, CUCTeM pacrpedeneHnsl KOHUEeHTpaTa W CUCTeM  pacnpenereHus
ananunsupyoLero pactesopa npmeegeHsl B Tabnuue C.2.

Mpexge 4em o06paTUTbCA K KOMOHKE «TUMUYHBIN WHTEpBan» cregyetr obpaTtutbcs K

WHCTPYKLUSIM M3roTOBUTENS NS NnonyyYeHust 6onee nogapobHon nHpopmauuu.

Ta6nuua C.2 — O606LIEHHbIE MeTOObI OYUCTKM/AE3UHMDEKLUN CUCTEM BOAOMNOATOTOBKWA, CUCTEM XpaHEHUs!
W pacnpegeneHns BoAbl ANA OWanusa, CUCTEM pacnpeferneHust KOHLeHTpaTa U CUCTeM pacnpeneneHus

ananmsnpyrLulero pacrtesopa

O6bekT ans AnemeHT(bl), Ouuctkal TuUnnyHbIA KommeHTapuu
ouncTku/ nognexawmmn JesnHgekumns uHTepBarn
JesnHgekumm ouuncTke/
AesnHdekuunm

OGpaTHbIN ocMoc Mem6GpaHHbIn Mogynb | [e3anHdekuus ExxemecayHo unu B | CTopoHa BbIXo4a
cnepyet COOTBETCTBUM c | obpaboTaHHoM BOAbI

Ae3nHpUUMpoBaThb, MHCTPYKLUMSAMUA MembpaHbl cunTaeTcs

yaensas ocoboe n3rotoBuTeNst (CM. | YacTbio cucTemsbl

BHUMaHue CTOpPOHE D.1) pacnpegenexus BOAbI

BbiXxoAa ans guanusa. Ee cnepyet

Oe3nHpuumpoBaTb c
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obpaboTaHHoM
(cm. 8.2, 8.2.1)

BOObI

NHTEepBarnom,
AOCTaToO4HbIM AN TOro,
YTOObI perynsipHo
npoussoauTb BOAYy Ans
Avanvsa, OTBevaloLLyto
TpeboBaHUsIM K KayecTBy
nyHkta 4. (Cm. D.1, 3-n
ab3au.) Mpu
HeobX0AMMOCTU BXOAHYIO
NOBEPXHOCTb MembpaHsbl
cregyeT  Mepuoanyvecku

oumwiatb Ana yaaneHua

3arpsas3HeHun,  KoTopble
MoryT yXyOLunTb
aKcnnyaTtaumMoHHble
XapaKkTepucTuku
MeMOpaHbI.
Hakonutenu ansi | PesepByapbl 1 Tpybbl | [eavnHdekums ExxemecsyHo unn B | BoamoxkHo, notpebyetcs
XpaHeHus BoAbl (cm. nyHkT 8.2.3.2) COOTBETCTBUN c | 6bonee yacras
WNHCTPYKUMAMM AesnHdekumns, ecnu Ha
N3roToBUTEnNS aTo yKasblBaloT
pesynbTaThl
MUKPOBMONOrm4ecKkmx
nccnegoBaHnn.
TpybonpoBoaHas TpybonpoBogHas HesnHdekuns ExxemecsauyHo unn B | BoamoxHo, notpebyetcs
cuctema cuctema  (CM. MYHKT COOTBETCTBUM c | bornee yacTtas
pacnpeneneHus 8.2.3.2,D.1) MHCTPYKUMAMN Oe3nHpeKums, ecnm Ha
BOAbI N3roToBUTEnNS aTo yKasblBaloT
pesynbTaThl
MUKPOBMONOrM4ecKkmx
nccnegoBaHun.
Y®-unanyyarenu Keapuesbin yexon (cm. | MNMepunopmnyeckas
7.4.3.1) oyncTka (cm.
nyHkT 7.4.3.1)
Cuctemsl PesepByapsbl n | Ounctka  wu/vnn [e3nHdekumsa 06bIYHO He
cMelunBaHus Tpybonposoabl (cm. | oesuHekuuna TpebyeTca ana cuctem
KOHLeHTpaToB nyHKT 8.2.2.3) CMELUNBAHUA KUCINOTHbIX
KOHLIeHTpaToB.
Cuncrtemsbl Pesepsyapsbl n | JesnHdekuns ExeHepenbHo (cm. | Mpwn ncnonb3oBaHun
pacnpegeneHus TpybonpoBoabl  (CM. D.1, nocnegHwi | rMnoxnoputa HaTpusa Aons
KOHLIEHTpaTa nyHkT 8.2.3.3, B.5.3.2) ab3au) nesnHgekumnn
(6ukapboHarT) pekomMmeHayeTcs

KoHUeHTpaumsa ot 0,5 %
0o 1 %.
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lMpu ouucTtke ykcycHom
KMCNOTON pekomeHayeTcs
KOHLEHTpaums npvMepHo
0,15 % YKCYCHOW
kncnotel. (Cm. B.5.3.2, 4-
n ab3au.)

Je3nHdekumsa o06bI4HO He

TpebyeTca ana cuctem

pacnpeaeneHus
KMCINOTHbIX
KOHLIEHTpaToB.
Annapart ans | Cucrema (Cwm. 8.2) [e3nHdekumsn B cootBetctBUM C | 1o coBCTBEHHOM cxeme u
ananusa VHCTPYKLMSAMUN nporpamme Ae3vHgekunn
N3roToBNeHns (cm. 8.2, 3-n ab3au.)
LleHTpanbHas Cuncrema poctaskn | [lesuHdekuns ExegHeBHo (Cm. | Cnegyetr wmcnonb3oBatb

cuctemMa  [OCTaBKU
OvanuanpyroLLero
pacTteopa (CDDS)

OVanuanpyoLLero
pacteopa
WHaomeuayanbHasa
KOHCOnNb ANs Avanusa
(cm. B.7.2)

B.7.2)

XMMUYeckoe
JesvHduumpyowee
CPEACTBO  WMU  TOPSIYYHO
Bogy. (Cm. B.7.2, 3-i
ab3au)

MpumeyvaHne — dakTnyeckni

nHTEPBAN AONA  OYUCTKU

nvnn  OesnHgeKUMn O0ImKeH

OCHOBbIBATbCA Ha pe3yrnbTaTax npouecca sanngaunm n Tekyuero aHannia TpeHgoB (CM. NYHKTbI 6u 8.2.3).
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MpunoxexHune D

(cnpaBoYHOe)

MeToAabl MMKPOGMONOrM4eCcKoro KOHTpons

D.1 O6wue nonoxeHus

MeToabl 60pbbbl C pacnpocTpaHeHMeM MUKPOOPraHM3MOB B CUCTEMaX remoananunsa B NepByto
odyepedb npegnonaralT MNpaBUIIbHOE MPOEKTUPOBAHWE W 3JKCMfyaTauumilo CUCTeM, a Takke
perynsapHyo AesvHgekumio cucteM BOLONOArOTOBKM WM annapaTtoB Ana Avanusa. Kniodesas
KoHLenunsa obecneveHnsi COOTBETCTBMSA TpeboBaHNsIM NYHKTOB 4.2.4 n 4.4 3aknto4aeTcsi B TOM, YTO
rpadoukm gesnHdekunmn JOMmKHbI pa3pabaTtbiBaTbCa ANs NpefoTBpaLLeHNsa pasMHOXeHMsA BakTepun,
a He Onsa YHUYTOXEeHUsA 6akTepuii nocne Toro, Kak OHM PasMHOXMUIUCh 0O HEMNPUEMSIEMOrO YPOBHSI.
B cooTBeTCTBUM C 3TOM KOHLEMUMEN KOHTPOSb YPOBHA GakTepum U 3HAOTOKCUMHOB CRYXMWT ONS
AEMOHCTpaumm achpeKTMBHOCTU NPOrpaMmbl Ae3NHAEKLMM, a HE ANA yKasdaHus Toro, korga cnegyet
npoBoauTb AesvHdekumio. BogHble rpamoTpuuaTenbHble OGakTepuu, CBsI3aHHbIE C  HUMM
nunononucaxapuabl (6akrepuanbHble dHOOTOKCUHBI) U HeTyGepkynesHble Mukobaktepum (NTM)
Yale BCero noctynarT U3 KOMMYHarbHOro BOOOCHAGXEHUS, 1 yPOBHM 3TUX BakTepuin MoryT ObiTb
ycuneHol B 3aBMCMMOCTM OT CUCTEMbl  BOLOMNOArOTOBKW, CUCTEMbI  pacnpeneneHus
ananuampyoLlero pacteopa, Tuna annapaTa Ans gunanusa u Metoga gesnHgekumn.

Bce KOMNOHEHTbI CMCTEM OYUCTKM M pacnpedeneHns BoAabl ANs Auanusa, a Takke CUCTEMbI
MOArOTOBKM W pacnpefeneHns Avanu3vpyrlowero pactBopa MOryT CHAYXuTb HaKONUTENsiMu
MUKPOBHOro 3arpssHeHus. B cuctemax pacnpegeneHvs Bogbl 4Ns guanu3a 4acTto UCNONb3YTCs
Tpybbl Gonblwero avametpa M Oonblier OfMHbI, YemM 3TO HeobxoauMmo Ansa obecneveHus
Tpebyemoro noToka. KpynHorabaputHble TpybonpoBoAbl yBENWUMBAKT Kak obwun obbem
XMOKOCTU, Tak U Nnowiagb CMOYEHHOW MOBEPXHOCTU cucTeMsbl. ['pamoTpuuaTensHble 6aktepum B
XMOKOCTSAX, OCTaloLWMXCA B Tpybax Ha HO4Yb, BbICTPO Pa3MHOXaKTCA U KONMOHU3MPYIOT BRaXHble
MOBEPXHOCTU, Npom3BoAA Takum obpa3om OGakTepuanbHble MONYNAUMUM U 3HAOTOKCUMHbI B
KOnmMyecTBax, NpornopuMoHanbHbiX OO6beMy W nnowaan MOBEPXHOCTU. Takad KONoHu3aums
npmMBoauT K o6pasoBaHMIO 3alUTHOM OUMOMMEHKW, KOTOPYH TPYAHO YAanNuTb, Kak TOMbKO OHa
obpasyeTtcs, n koTopasa obecneuvnBaeT bapbep mMexagy baktepusamu n GakTepuuMaom BO BpeMS
Ae3nHpekumn.

BvonneHka — 9TO COOBWECTBO MUKPOOPraHM3MoOB, COCTOSLIEE W3 KIeTOK, KOTopble
NpUKpenseHbl K OCHOBE MM NOBEPXHOCTU pasgena cped wunu gpyr K gpyry [88]. buonneHkn moryT
BO3HMKATb Ha rpaHuUe pasgena TBepaoe-XMOKOCTb, TBepAoe-BO3AyX M KMAKOCTb-BO3AYX.
BonbWKNHCTBO MUKpoopraHnamoB MoryT obpasoBbiBaTb 6uonneHkn, un 6onee 99 % Bcex
MUKPOOPraHM3MOB >XMBYT B Takux koHrnomepatax. OcobeHHOCTbI0 Bcex BUonneHok sBnseTcs To,
4YTO OpraHM3mbl BCTPOEHbI B MaTpULly MMKPOBHOrO NMPOUCXOXOEHUS!, COCTOSILLYO N3 BHEKMNETOYHbIX

nonumepHsbix BewecTs (EPS). EPS cocTouT B OCHOBHOM 13 nonucaxapuaos 1 6enkos, 06pasyroLmnx
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rmgporenesble maTpuubl [89]. CTpykTypa GuonneHkn n pusnonorndeckne cBoMCTBa BMONMEHOYHbIX
OpraHn3MoB MpuaalT UM BPOXOEHHYI YCTOMYMBOCTb K MPOTUBOMWMKPOOHBLIM areHTam, byab TO
aHTNBMOTUKKN, Ae3nHUUMpYoLWMe cpeacTsa unu bakrepuumabl.

MexaHn3Mbl, OTBETCTBEHHbIE 3a YCTONYMBOCTb, MOTYT BKNOYaThb B cebs

- 3aMeaneHHoe NPOHMKHOBEHUE aHTUMUKPOBHOro areHTa Yyepes matpuuy GuonneHku,

- M3MEHEHMe CKOpPOCTM POCTa MUKPOOPraHM3MOoB OMONIEHKN, a Takke

- Aapyrve on3nonornyeckne N3MeHeHus, CBA3aHHbIE C PEXXUMOM pocTa BUONNEHKN.

O6pasoBaHMe HEKOTOPOro KonmnyecTsa BUONNeHKN cuntaeTcst Hem3bexHbIM B CUCTEMaxX BoAbI
ana guanusa. Korga ypoBeHb OMOMMEHKM TaKoOB, YTO YPOBHM AEWCTBUMS MWKPOOPraHW3MOB U
9HOOTOKCMHOB B BOAE ANs Avanun3a He MoryT ObiTb OOCTUrHYTbl perynspHo, pabota cuctembl
CTaBUTCA NOA Yrpo3y C MEOUUMNHCKOM N TEXHUYECKOM TOYKN 3peHus. ATOT ypoBeHb 0Opa3oBaHNS
BuonneHkn Yacto HasbiBaloT GuoobpacTaHmem. Kntod Kk Tomy, 4ToObl M3bexaTb GuoobpactaHus,
3akno4vaeTca B MUHMMM3aAUMM pa3BuTus GuonneHkn. CTeneHb pocta OuonneHku 3aBucuUT OT
Hanuuua nNuTaTenbHbIX BewecTB. Knaccmyeckne GuounaHele noaxoabl 06bIMHO HE OrpaHUYnBaloT
OOCTYNHOCTb nuTaTtenbHblX BewecTB. Ha camom pene HekoTopble 6uoumabl MNOBbIWAKT
OOCTYNHOCTb NUTaTENbHbIX BELLECTB, OKUCIIASA CTOMKNE OpraHnyeckue BeLlecTsa v genas nx onee
6uopocTynHbiMu [90].

Ona koHTpons ©GakTepuanbHOro 3arpsaAsHeHus pacnpegenuTenbHbIX CUcTeM  cnegyet
npoBOAUTL MNIAHOBYK [Oe3vHdekuuto. Yactota pgesvHdekuun OyoeT BapbuMpoBaTbCs B
3aBMCUMOCTU OT KOHCTPYKLMN CUCTEMbI U CTENEHN, B KOTOPOW BronneHka yxe copmmpoBanach B
CywleCcTBylOLWMNX cucTemax. [MNOXNOpUT HaTpua U 030H, Kak NpaBwuno, ABnsTca Hanbonee
abdeKkTMBHBIMN CpeacTBamMm MNpOTMB OMOMMEHKW, M UX UCNONb3OBaHWe MoXeT ObiTb 6Gonee
appekTMBHBIM, ecnn TpyObl cHavana obpabaTbiBaloTCA CpeacTBOM AN yaaneHusa Hakunu. OgHako
B HEKOTOPbIX Cry4vasx MOfHas WM 4YacTMyHasi 3aMeHa CUCTeMbl pacnpegeneHnss MoxeT ObiTb
€[MHCTBEHHbLIM CMOCOOOM BOCCTAaHOBUTL KOHTPOSb Hag, 3penon G1onneHKon.

OObI4HO cuMTaeTcs, YTO NOCTOAHHOE NoaaepXKaHue NoToka Yyepes TpybonpoBOAHbIE CUCTEMBI
CBOAMT K MMHMUMYMYy oOpasoBaHue GuonneHkn. OgHaKO pPOCT MUKPOOPraHM3MOB M obpa3oBaHue
B1onNneHoK B rmapaBriMiYecKMX CUCTEMAX HE MOMyT KOHTPONIMPOBATLCA CKOPOCTLIO XuakocTtu [91].
[aHHble NonynpoBOAHWKOBOM MNPOMLILLNEHHOCTM NOKasbiBalOT, 4YTO yucno PenHonbaca 3000 B
TpyOONpOBOAHOW CUCTEME HEeAOCTaTOMHO ANSA npeaoTBpalleHus 6akTepuanbHOro 3arpsisHeHus
BOAbI, TaK Kak GuonneHka Gbina obHapyXeHa Ha BHYTPEHHMX MoBepxHocTAX Tpyb [92]. [Ywmcno
PenHonbgca npumepHo 3000 nonyyeHo npw ckopocTtu notoka 0,15 m/c B TpyGke anameTpom 2 cM
(0,5 gpyTal/c B Tpybe anameTtpom 3/4 gronma).]

Haxe ecnn 66l MOXHO BbINO YCTAHOBUTb MUHUMArbHYHO CKOPOCTb MOTOKA, KoTopasi 6bina Obl
acbdekTMBHA ONs yMeHblleHnss obpasoBaHus OGuonneHkn u GakTepuanbHOro 3arpA3HeHus,
NCNonb30BaHNe TakOM MWHMMAanbHOW CKOPOCTM MOTOKa He obecneyvnno Gbl 3aMeHbl perynspHom

Ae3nHdeKUMM pacnpenenuTtenbHon cuctembl. [pyrne Mmepbl Takke MOryT NOMOYb 3aLUTUTL TPYObI
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OT 3arpsaAsHeHus. B pacnpegenuTtenbHyto cucteMy [OMmKeH OblTb BCTPOEH MeEXaHu3Mm,
npeaoTBpaLLaloWnA BbiTeKaHWe Ae3nHuumpylowero cpeactsa u3 Tpyd B TedyeHue nepuoga
Ae3vHgekumn. TynukoBble Tpybbl M HEUCNoNb3yeMble OTBETBIIEHUA U OTBOAbI, KOTOPble MOryT
3a4epXunBaTtb XUOKOCTb, AOSMKHbI OblTb YCTPaHEHbl, NMOCKOSbKY OHWM AEWCTBYHOT Kak Hakonutenu
GakTtepun M cnocobHbl HEMpPepbIBHO 3acensTb BeCb 00beM cucTembl. CTbiIKM Mexay CeKumMsamm
TpybonpoBoaoB u mexay TpybonpoBogamuv M PUTMHraAMKU OOSMKHbl OblTb BbIMOMHEHbI TakUM
obpasom, 4ToObl CBECTU K MUHUMYMY OOpasoBaHMEe LWernen M Apyrnx NycTtoT, KOTOpble MOryT
CNYXnUTb MecTamn ansa 6akrepmnanbHom KonoHudauun. TpyObl He crieqyeT pe3aTtb HOXoBKOW. JTiobble
3ayceHLUbl AOMKHbI BbITb yaaneHbl 4O TOro, kak 6yaeT BbIMOMHEHO coeAnHeHue. 3TN Mepbl Takke
CBOAAT K MWHUMMYMY BEPOSATHOCTb TOrO, YTO OCTaTKU Ae3MHUUMPYIOLLEro cpeactsa MoryT
COXpaHUTbCA B TPyOONPOBOAHON CMCTEME Noce Ae3nHpekumn.

Hakonutenb AnNsg XpaHeHWs B CUCTEMe pacnpegeneHvs Boabl ANA  Auanusa  wunu
ANanu3npyowero pacteopa 3HauuMTenbHO yBenuunBaeT o6beM AOCTYNHOW XMAKOCTM U nnowanb
MOBEPXHOCTU U MOXET CYXWUTb HULWWEN AN BOAHbIX 6akTepuid. [03TOMy HakonuTenu Ansa xpaHeHns
He pekoMeHOyeTCs WCnonb3oBaTb B CUCTEMax pacnpegeneHuss Boabl ANA Ananusa  vnu
ANanu3vpylowero pacTBopa, €CnNM OHW 4acTO He CNUBAKTCS WM OO0MKHbIM 06pas3om  He
Aes3vHduumpytotes. Monb3oBaTtento MoXeT noTpeboBaTbCs OYMCTUTb CTEHKM HakonuTens ans
yaaneHuss 6aktepuanbHOM OMONNEHKM, €CNM KOHCTPYKUMA M OBCnyXumBaHWe HakonuTensa He
npeaoTBpalLalT pasMHoOXeHue OakTepui. PekomeHayeTca ucnonb3oBaTh OGakTepuanbHbIn 1
9HOOTOKCMHOBBIN (PUNBLTPbI, PACNONOXKEHHbIE ANCTalNIbHEE HAKOMUTENS ANs XPaHEHUS, UK KaKyto-
nunbo gpyryto opMy YCTPOUCTBA OS5 KOHTPONS GakTepuii.

[na 6onbluMHCTBA annapaToB ANs Avanu3a obbldHas Ae3nHeKkuust ropsiiert BoAoON unm
XUMUYECKUM BakTepnunaoM, NOSKITOYEHHBIMU K A€3NH(EKLUMOHHOMY OTBEPCTUIO HA annapaTte, He
AE3NHMULMPYET NUHUIO MEXAY BbIXOOOM U3 CUCTEMbI pacnpeneneHns Boabl 48 ananuaa u 3agHemn
YacTblo annaparta gns avanusa. [lonb3oBatenu AOMKHbl YCTaHOBWUTb MNPOLEeaypy perynspHou
Ae3vHdeKkumm aton nuHum. OamH U3 NOaX040B 3aKI4YaeTCs B TOM, YTOObI NTPOMbITE annapaTbl 4515
Avanunsa BoAoW, coaepxawen 6akrepuuna, unu ropsiyer BOAOW, Korga KOHTYp pacnpegeneHus
BOAbl AN Auvanu3a aesvHduumpyetcd. Ecnu ata npouegypa MCnonb3yeTcd C XMMUYECKUM
GakTepuumaooMm, Kaxabln annapat gnsa avanusa [osmkeH OblTb MpOMbIT M NPOTECTMPOBaH Ha
OTCYTCTBME OCTAaTOYHOro 6akTepuumaa nocne aesnHgekumu.

Bpems xpaHeHus GukapOOHATHOro KOHUEHTpaTa AOSPKHO BbITb CBEAEHO K MUHUMYMY (OObIYHO
MeHee 24 4), a TakKe CMeLLnBaHme cBexero bukapboHaTHOro KOHLEeHTpaTa ¢ HEMCNONb30BaHHbLIMU
nopuMsaMM KOHUEeHTpata w3 npeablgywen naptun. HeobxogmMmo cnegoBaTb  WMHCTPYKUMAM
N3roToBUTENHA, €CNU OHW uMelTca B Hanuuuu. OTaeneHus auanusa, KOoTopble MOBTOPHO
NCNONb3ylOT KOHTEWHepbl Ans OukapOoHaTHOrO KOHUEHTpaTa, LOSMKHbl  Ae3uHuumpoBaTb
KOHTENHepbl MO KpanHen mepe exeHeaenbHo. bukapboHaTHbIM KOHLEHTPAT MOXET NoAAEepXKUBaTb
nponudepaTnBHbLIA POCT MUKPOOPraHnamoB. KOHTEMHepbl U MpuemMHble TpyoKM MOoryT ObiTb

npoAe3HUUMPOoBaHbl BbITOBLIMK pacTBopamMu runoxnoputa Hatpusa (ot 300 mr/n go 600 mr/n
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cBobogHOro xnopa) C BpemMeHeM KoHTakTa okono 30 MWH unM B COOTBETCTBMM C OPYruMm
HaUMOHarnbHbIM CTaHA4apPTOM UNKU NpaBunamu, UM B COOTBETCTBUN C MHCTPYKLUAMU U3FOTOBUTENS.

KoHTenHepbl M NpuUEMHble TPYOKM [OOMKHbI  Ae3MHMUMPOBATLCA MO  KpavHenh Mepe
exeHegenbHO UNN C NEPUOAUNYHOCTbIO, TpebyeMon MEeCTHbIMU HOpPMaTuBHbIMKU TpeboBaHUAMN.
Mocne gesnHdekunn KoHTeNHepbl ANna GukapboHaTHOro KOHUEHTpaTa u Tpybku cnegyeT nNpomMbITh
OYNLLEHHOWN BOAOW, AaTb BbICOXHYTb HA BO3A4YXE U XPaHUTb NEPEBEPHYTLIMU B KOHLLE KaXao0ro AHs

paboThbl.

D.2 Metoabl MMKPOOGMONOrM4eCKOro KOHTpons

D.2.1 O6Lwwue nonoxeHus

Mukpobuonornyeckoe Ka4yecTBO BOAbl ANA  Auanu3a perynspHo npoBepsieTcs  Ang
noaTeepXxaeHns adeKTUBHOCTU NporpaMmmbl AesvHdekumn. NepnogudHoCcTb KOHTPOMS OOSKHa
onpeaendaTtbcs B npouecce sanugaumm cuctembl. [pu OTCyTCTBUM hopManbHOro onpeaeneHuns
4YacTOTbl KOHTPOMS, OH, KaK NPaBuo, NPOBOAATCA eXeMecAa4yHO. KOHTPONb MOXeT ObITb BbINOSTHEH
nyTem NpsiMOro noAacyeTa KynbTyp B COMETaHUM C U3MEPEHNEM IHLOTOKCUHOB.

Mpo6bl BoAbl Ang gmanu3a cobuparTcs U3 HECKONbKMX MECT, YTOObl AaTb NpeacTaBneHne o
MUKPOBHOM KadecTBe BOAbl BO BCEN CMCTEMEe pacnpenenenns Bogbl Ana gnanuaa. [ns pyTmHHoro
HabntogeHns Npobbl cnegyeT oTbupaTth € NOCneAHero Bbixoda pacnpeaenutenbHoro KOHTypa BoAbl
Ansa guanuaa, rge Boga Ans Ananusa noctynaeT B 060opyaoBaHve, UCNonb3yemMoe Ans NOBTOPHOM
06paboTkM AManu3aTopos, U rae Boga ANa Auanusa noctynaeT B 06opygoBaHve, UCNOoSib3yemoe
ans npurotoBneHms OGukapOoHATHOrO KOHUeEHTpaTa, WM K3 pe3epByapa ANA CMeLUMBaHUS
BGukapboHaTHOro KoHUeHTpaTta. [ononHuTenbHble MWCMbITaHWs, Takue Kak WCMNbITaHWe B KOHLUEe
Kackaga OYUCTKM BOAObl M HA BbIXOAE M3 HAKOMUTENS ANs XpPaHEeHUs, eCriv TakoBOW UCMONb3yeTcs,
MoryT notpeboBaTtbcs Npu KBanudmkauum BHOBb YCTAHOBIIEHHOW CUCTEMbI UMW NPU YCTPaHEHUN
NPUYMHBI 3arpsi3HEHNS B KOHTYpe pacnpeneneHms Boabl And ananusa. [ns ueHTpanbHbIX CUCTEM
pacnpegeneHusa guanusnpyowero pacteopa npobbl JOMmKHbI oTOupaThCa ¢ NOcnegHero Bbixoaa
KOHTYpa pacnpegeneHunsa guanmsnpytoLero pactasopa.

[nsa annapatoB Ans Auvanu3a, He OCHAaLLEHHbIX BanUAMPOBAHHbIMU 3HOOTOKCMHOBLIMU
dunbTpamn, obpasubl Ananuaupylowero pacTtesopa  AOSMKHbl OTOMpaTbCA U3  JOCTATOYHOrO
KONMyecTBa annapartoB, YTOObl KaXabi annapaTt UCMbITbIBASICS HE pexe 0gHOro pasa B rog. Ong
annapaToB ANns Ananuaa, OCHaLEeHHbIX BanuaMpoBaHHbIMU SHAOTOKCUHOBLIMU oUnbTpamMu, NPoobI
OO0JKHbI 0TOMpPaTbCA B COOTBETCTBUM C MHCTPYKUNAMN n3rotoButena pmunbTpa. Ecnv tectupoBaHme
noboro annapaTta Ansa avanvsa BbiIBAT YPOBEHb 3arpsi3HEHMS Bblle YPOBHSA OEWCTBUSA, creayet
npoBecTn uccregosaHue. iccnegoBaHve JOMMKHO OCHOBLIBATLCA Ha NPeAnonoXeHuu, Y4To apyrue
annapatbl ANg guanu3a Takke MoryT ObiTb 3arpsidHeHbl. OHO OO/MKHO BKNoYaTb 0630p
COOTBETCTBMA Npoueaypam AesnHdekunn n otéopa npob, a Takke OLEHKY MUKPOBMONornieckmx

AaHHbIX 3a npegblayliMe TpuM Mecsiua C Lenblo BbiSIBNEHUS TeHAeHUUA. AnnapaT-HapywuTenb
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AOMKEH ObITb MOABEPrHyT MOBTOPHOMY WCMbITAHUIO M MNpoBedeHa AONoNHUTenbHas Bblbopka
annaparoB, 4YToObl onpefenuTb, 66110 NN 3arpsi3HEHNE OrpaHNYEeHO O4HMM annapaTtom unun Gonee
pacnpocTtpaHeHo. OTBETCTBEHHOE NMLO TakKe AOMKHO ObiTb YBE4OMIIEHO.

KynbTuBmpoBaHme [OMKHO OblTb MOBTOPEHO, KOraa KomumyecTBO OakTepui npesbilaeT
A0oNyCcTUMble YPOBHWN. ECnun pocT KynbTypbl NpeBbilaeT 40NyCTUMble HOPMbI, 06pa3ubl N3 CUCTEMBI
pacnpeaenexHvs Boabl ANs Auanuaa unm cCucTembl pacnpegenenHnsa uanu3npyowlero pactesopa u
annapaTtoB Ans Avanusa crieqyeT KynbTUBMPOBATb €XeHederlbHO OO0 MNOSlydeHUs npuemMnembix
pe3ynbTaToB. [lononHuTenbHble Npobbl criegyeT oToMpaTb NPWY HaNMYUM KITMHUYECKUX NPU3HaKOB
MMPOreHHOM peakuMm unu centuueMmu, a Takke MNo crneuynanbHOMY 3anpocy KMHUUMCTA Unu
crneumanucTta no MHPEKUMOHHOMY KOHTPOSIO.

O6pasupbl Bceraa otomparoTcsa nepeq caHntapHon obpaboTtkoin/aesnHdekumen unm He paHee
yeM Yyepes 24 4 nocne gesnHgekunn. [1na cuctem, nogBepraroLmMxcs exeaHeBHON ae3nHdekunn,
o0pa3subl JOMKHbI ObITb COBpaHbI 40 1 Kak MOXHO bnmke K cnegytowen gesmHgexkummn. Obpasubl 13
annapaTtoB Ang Avanusa Bcerga AOMmkHbl cobupatbea nepeq Ae3nHdekunen. [na HOBbIX CUCTEM
BOAY ANdA Avanu3a M OManu3vpyrowni pacTBOp KyNbTUBMPYIOT eXeHedenbHo, noka He 6yaer
yCTaHOBMEHAa 3aKOHOMEPHOCTb. [ns yCTaHOBMEHHbIX CUCTEM, KynbTMBMPOBAHWE MNpPOBOAAT
eXeMecsiyHo, ecnum  bonbllasi 4YactoTa He NpoAMKTOBaHa WCTOPUYECKMMW LaHHbIMW B
COOTBETCTBYIOLEM y4ypexaeHun. [lpy nogospeHun Ha 6OuoobpacTtaHve, Hanpumep Wu3-3a
HEYyCTOMYMBbBIX pPe3yrbTaToB MUKPOOMONOrMYEeCKMX TECTOB, MOXET BO3HMKHYTb HEOOGXOAMMOCTb
npoBepuTb Hannyme GuonneHku (cm. D. 2.3).

D.2.2 Cb6op obpasuos

MpobGbl OTOMpalOT HEenocpeacTBEHHO M3 MOPTOB ANt OoTOopa Npob, pacnonoXeHHbIX B
Pa3nMYHbIX YacTaX CUCTEMbI pacrnpeaeneHmsa BoAbl ANa Ananusa unv uanuanpyoLLlero pacteopa.
Kak npaBuno, noptel ana otbopa npo® OTKpbIBalOT M AaloT BOAe ANs  Avanv3a  wunm
AvanusvpyrowemMy pactBopy cBoboaHO Tedb B TedeHue He meHee 60 ¢ npexage yem oTobpatb
obpasey B CTEpPUNbHbLIN KOHTEMHEP, HE COAepXKaluMA SHOOTOKCMHOB, €CNM MHOE HE yKa3aHo B
WHCTPYKUMM un3rotoButens nopta gns otbopa npob. Ons cbopa npob crnegyeT ucnonb3oBatb
KOHTENHepbl, BanManpoBaHHble Ana cbopa o6pasuoB sHAOTOKCUMHOB. O6beM oTobpaHHOM NpoObi
AormkeH coctaenate or 5 go 1000 mn B 3aBMCMMOCTM OT MPOBOAMMOIO WUCMbITAHUA W/unun B
COOTBETCTBMM C TpeboBaHnaMn nabopatopum, npoBoasLlen ucnoitadme. MNoptel Anga otbopa npob
cnegyeT Ae3vHUUMPOBaTh C MOMOLLbIO BATHOMO TaMroHa WM CTEPUNbHON Mapin, CMOYEHHOM
CMMPTOM, UMM B COOTBETCTBUM C pekoMmeHpaumamu marotoButensd. Obpaseu cnegyet otbupatb
TONbKO B TOM Crly4ae, eCnin B HEM HET OCTaTKOB Ae3VHULMNPYIOLLErO CPeACTBa.

O6pasupbl guannsnpyrowero pacteopa AOmkHbl oTbupatbcsa n3 nopta and otbopa npob B
BXOOHOM NWHUM Ouanuanpylowero pactBopa [uanu3aTtopa, WM Uu3 BbIXOAHOrO OTBEPCTUS
AvanunsaTtopa, UM u3 nopta ans otbopa npob B BbIXOQHOW NWHMM OUanuU3NpytoLLero pacrteopa
Ananunsatopa. B HekoTopbIx HOBbIX annapartax Ans Auanusa NoToK Auanuanpytollero pacrteopa

npekpallaeTcs, Korga NWMHUM OUanuavpylollero pacTsopa OTCOeduHsIloTCsS OT nopTta. Takue
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annapaTbl OCHalleHbl nopTamu ang otbopa npob AvanusmpyloLero pacteopa, A4OCTYN K KOTOPbIM
OoCyuwlecTBnsieTcss € nomMmowbi wnpuua. [lopTel gns otbopa npo6 MoryT  ObiTb
NpoAe3MHMUUMPOBaHbl CNMPTOM U BbICyLLeHbl Ha Bo3gyxe. CTepunbHbIM WNpuy,  cnegyet
Mcnonb3oBaTh A4ns acnmpaumm He meHee 10 M AnanuanpyroLero pacteopa u3 nopTta gns otéopa
npo® u BbIGPOCUTL. HOBLIN CTEPUNbHBIA LINPUL, COOTBETCTBYIOLWLErO pasmepa AOMKeH ObiTb
3aKpenneH n ncnonb3oBaH Ansa B3aTust Npobbl. O6bem cobpaHHOM Npobbl 4OMMKEH COCTaBNATb OT 5
Ao 1000 mn B 3aBMCUMOCTU OT NPOBOAMMOrO UCMbITAHNA U/UNN B COOTBETCTBUN C TpeboBaHMAMM
nabopartopun, NPoBOAALLEN UCTIbITAHKE.

KoHTelHepsbl, ucnonb3yemble A KynbTUBUPOBaHNS 06pa3LoB, A0MKHbI ObITb CTEPUNBHBIMU U
He coaepXaTb 9HOOTOKCUHOB.

D.2.3 KonuyecTtBo retepoTpodHbIX OpraHM3MoB

O6pasubl 4OMKHbI ObITb NPOAHANM3MPOBaHbI Kak MOXXHO ckopee nocre cbopa, 4Tobbl n3bexatb
HenpeackasyemMblX W3MeHeHW B MUKpoGHowm nonynauun. Ecnu obpasubl He MoryT ObiTb
npoaHanuanpoBaHbl B TeyeHne 4 4 nocne cbopa, ux cnegyet xpaHuTb npu Temnepartype <10 °C
6e3 3amopaxuBaH1s 40 TeX Nop, Noka oHW He ByAyT roToBbI K TPAaHCNOPTUPOBaHMIO B TlabopaTopuio
onst aHanmsa. Cnenyet m3beratb XxpaHeHust o6pasuor 6onee 24 v.

OTanoHHbIM MeTOAOM KyNbTUBMPOBAHUA SABMASETCA MeTon MembpaHHon dunbTpauun. B
COOTBETCTBMM C 3TUM METOOOM M3BECTHbIA 06beM Npobbl U pasbaBneHHyo Npoby punbTpyoT
yepe3 meMbOpaHHbin punbTp 0,45 MKM KU MeMOpaHHbIi PUNbLTP acenTU4eCcKn NEPEHOCAT Ha
MOBEPXHOCTb arapoBOM MMACTUHbI. Takke MOXET ObiTb UCMONb30BaH MOBEPXHOCTHbIN MeTod. B
9TOM cny4yae MHOKynaT us He meHee 0,1 mn o6pa3ua paBHOMEPHO pacnpeaenstoT No NOBEPXHOCTU
arapoBoOM NnacTuHbl. Vicnonb3oBaHve Metoga KannbpoBaHHOro LMKNa ang HaHeceHusa obpasua Ha
arapoBylo NacTUHy He gonyckaeTtcs. MOXHO Takke Mcnonb3oBaTb MeTo YalleyHbli meTton. B
3TOM MeToAe 0bbI4HO ncnonb3yetca obbem Npobebl o1 0,1 4o 0,3 mn. MNorpyxHble NPOBOOTOOPHMKN
NPUMEHATb He cneayeT. icnonb3yemas nutaTenbHasn cpefa AormkHa ObiTb BbibpaHa B 3aBUCMMOCTM
OT TMNa aHanu3npyemon XMOKOCTW, Hanpumep CTaHOAPTHbI ANanu3vpylowuin pacTBop, Boaa,
ucnonb3yemas Ansa npuUroToBMEHUA CTaHA4APTHOrO AManu3vpylowwero pacTtBopa, YNbTpayuncTbiv
OnanusnpylowmMin  pacteop, BoAa, Mcnonb3yemas Ana  NPUroToBEHUA  yNbTPaYnUCTOro
ONanusnpyowero pactesopa, UM pacTBop, MCMOMb3yeMbI AN Tepanuu B peXume pearibHOoro
BPEMEHU, Takon kak remogmacdunbTpaums. He cnegyeT Mcnonb30BaTb KPOBSIHOM W LLOKOMAAHbIN
arapebl.

BanugupoBaHHble MeToabl Bbibopa cpeapbl, BpeMeHM MHKyOaumm n TemnepaTtypbl NpMBeAEHbI
B cTaHgapTax MCO 23500-3, NCO 23500-4 n NCO 23500-5. Bo Bpems MHKy6aLmm nnacTuHbl MOXHO
3anevyaTtaTb WM XpaHUTb B MSACTUMKOBOM MNakeTe, YToObl n3bexaTb BbICbIXaHWUs arapa, ecnv 3T1o
BbI3blBaeT 03ab04YEHHOCTb, Hanpumep, 4ns MeToaos, Tpebyowmx 7-gHeBHOM MHKy6aumn. KonoHum
OO0JKHbI OblTb NOACYMTaHbI C MOMOLLLIO YBENUYMTENBHOrO ycTponctea. Ecnn tpebyetcs Gonee

TOYHbIN NoAcYET Mo NnacTuHam, cogepxawmum meHee 30 konoHui unn 6onee 300 KOMOHMIA, MOXHO
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KynbTuBMpOBaTb OonblimMe unm MeHbluve o6bembl. MeHblne 06beMbl MOXHO MOMNYYUTb MyTEM
nocnegosartenbHoro passegexHus 1:10 B ctepunbHoM docdaTHom OGydepe. Ecnu TpebytoTcs
Bonbluime obbembl, TO crieqyeT Ucnosnb3oBaTb MeTon MeMbpaHHON hunbTpaLun.

MpakTnyeckn HEBO3MOXHO NOAAEpPXKMBaATb CTEPUIBbHOCTb BOAbI ANS AManu3a UM CUCTEMbI
pacnpeaeneHvs AnanvmanpyroLLero pactTeopa; MMKpoopraHnamMel Bcerga 6yayT npucyTcTBoBaTb Ha
NMOBEPXHOCTU B OXMAAHUWN NUTATENbHbIX BELLECTB, KOTOPbIE B Clly4ae NUTOTPOMHbLIX OpraHn3MoB
MOryT ObiTb gaxe HeopraHndeckumm [93]. KonumyecTBo retepoTpodHbIX OpraHM3MoB He daer
TOYHOrO MpeacTaBneHuss o Hanuumm 6GuonneHkn. O6pa3subl XMOKOCTU He OalT  HUKaKoWm
NMHopmaLmm 0 MecTe, obbeme unm coctaBe GronneHkn. XoTst OMONNEHKN 3arps3HAIT XKNOKOCTb B
pacnpeaennTtenbHon CUCTEME, OHU OenakoT 3TO OMeHb HEpaBHOMEPHO. HeperynsapHble noacyeTbl
KOMNMOHUM MOryT yKasblBaTb Ha HannumMe 6GnoobpacTaHus, Tak Kak rpynnbl KNETOK MOryTt ObiTb
OTCNOEHbI OT BMONIIEHKM C BbICBOOOXOEHMEM DaKTEPUN B TEKYLLYHO XMOKOCTb. B HacTosiwee Bpems
CywlecTByeT Masno nMpakTU4ecKnx MeToOdOoB ANl  PYTUHHOIrO OBGHapyxeHust  BGUONNEeHKW.
TpagnumMoHHbIe METOAbI OCHOBaHbI HAa 0TO6ope Npob onpeaeneHHbIX y4acTKOB MOBEPXHOCTU UMK HA
3KCMOHUPOBAHMM TECTOBbLIX MOBEPXHOCTEW C MoOCreaylwmumMm aHanmsom B nabopaTtopun.
Knaccuyeckum npumMepoM sIBNSIeTCsl Tak Ha3biBaeMbll «annapaTt Pob6uHca», KOTopoe COCTOUT U3
BCTaBMEHHbIX MNIACTUH, OMbIBAEMbIX CO CTEHKamMu TpyObl, MCMbITbIBAs MNpU 3TOM Takoe Xe
HanpskeHWe caBura, Kak U cama cteHka [94]. Yepes onpefeneHHble NPOMEXYTKU BPEMEHN OHU
yAanawTCcsa U aHanusnpytoTcs B nabopatopun Ha Bce napaMeTpbl, OTHOcsAWMeca K GuonneHke.
HegoctaTkoM TakuMx CUCTEM SIBMSIETCS 3aJep)Kka BO BpPeMEHW MEeXAy aHanm3oM U pes3yfibTaToM.
Jacobs u gp. (1996) [95] onucanu NpocTon CNEeKTPOOOTOMETPUYECKUIA METOA KOHTPONs C
NCNonb3oBaHMEM  HyKNeoTua-cneundumnyHon nyopecueHTHon Kpacku  (4',6-anamugmHo-2-
eHnnNnHAoN) 1 aBTOMATU3MPOBAHHOIO M3MepeHusi. bbinu paspaboTaHbl U gpyrve MeTtofbl,
KOTOpble cOOOLLaloT 0 pocTe BMONMEHKN, HepaspyLLaloLmMe U B pexXuMme pearnibHoro BpemeHu. Bee
OHUM OCHOBaHbl Ha uandecknx metogax. Ecnn pytuHHon aesnHekunn yoendercsa TwaTernbHoe
BHMMaHue, TO PYTUHHBIN KOHTpPONb 3a 6uonneHkon He Tpebyetca. OpHako, korga YypOBEHb
BuonneHkn NpmBoauT K BruoobpacTaHmto, MOXET BO3HUKHYTb HEOOXOANMOCTb ONpeaennTb YpoBEHb

OMONMeHKN B CUCTEME C UCMONIb30BAHMEM OOCTYNHbIX B HAcTosdllee BpeMda MeTOO0B.

D.2.4 UcnblTaHne Ha 3HAOTOKCUHbI

WcnblTaHne Ha 3HOOTOKCUMHBI NPOBOASAT C NoMoLbio Tecta Limulus amoebocyte lysate (LAL).
CywectByeT MHOXECTBO pa3fnnyHbiX METOAOB aHanu3a, u B HacTosiee BpeMs paspabaTbiBaeTcs
psa HOBbIX MeToAoB. CyllecTBytoLmMe AOCTYMHbIE METOAb! BKIHOYAKOT refib-TPoM6 MeTof, KOTOpPbIv
ABNSAETCH MOMYKONMYECTBEHHbLIM, XPOMOIE€HHbIN 1 TypOuaMMETPU4EeCKMn MeToAbl KMHeTUu4Yeckue
NIIN NO KOHEYHOW TOMKeE.

LAL-TecT meTodOM renb-TpOMO He Tak YyBCTBUTENEH, KakK KMHETUYECKUM, U OaeT TONbKO
MOMNOXUTENbHBIA WKW OTpUUATENbHbLIN pe3ynbTaT, TO €CTb OH MoKa3biBaeT, NPUCYTCTBYIOT 1

OQHOOTOKCUHbI UM HET B onpe,u,eneHHoPl KOHUEHTpauunu. OamnHoYHbIe I'IpO6I/IpKI/I anda FeJ'Ib-TpOM6
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TecTa AOCTYMHbl U3 HECKONBbKUX KOMMEpPYECKNX UCTOYHUKOB, Takke AOCTYMHbl HAbopbl C peareHTamu
TMNMYHONM YyBCcTBUTENBHOCTLIO: 0,015 EB, 0,03 E3, 0,06 EJ, 0,125 EDJ, 0,25 EQ un 0,5 ED. Kak
MUHUMYM, OBE NPOBUPKM AOMKHbI OblTb MCNOMNB30BaHbl KaXabl pa3, Koraa npoBOAUTCHA aHanua.
MepBas npobupka cogepxnt LAL-peakTnB n obpaseL, nognexawmi ncnoiraHno. Bropas npobupka
copepxut LAL-peakTuMB, M3BECTHOE KONMMYECTBO SHAOTOKCMHOB W obpaseu, noanexaiimmn
ucnbiTaHuio. Btopas npobupka OeNCTBYET KakK MONOXUTENbHbIA KOHTPOSb, YTOObI NoaTBEPAUTD
OTCYTCTBME KaKMX-NMMOO MOMEX, KOTOpble MOryT NMPUBECTM K NIOXHOOTPULATENBHOMY pesynbTarty.
MpoGurpKM ANA NONOXWUTENBHOrO KOHTPOA AOCTYMNHbI Y NOCTaBLUMKOB kKOMMepyecknx LAL-TecTos.

KnHetnyecknn LAL-TeCT umcnonb3yeT KOHTPOSibHblE CTaHAApTHble 3HOOTOKCWUHbBI  Ons
Nofy4yeHns CTaHA4apTHOW KPWMBOW, C KOTOPOW CPaBHMBAKOTCA HEWU3BECTHblE M KOHLUEHTpauuu
onpeaensalTcs C NOMOLLBK NMHENHON perpeccun. KuHeTuyeckme aHanmsbl, UCMONb3yemble B
nabopartopusx, Kak npaBuno, WCMNONb3ylT YNpaBrsieMbli KOMMNbIOTEPOM CnekTpodoToMeTp,
KOTOPbIA aBTOMATUYECKN BbIMUCNSET KONMMYECTBO 3HAOTOKCMHOB Ha OCHOBE OLEHKWM LBeTa,
TypOmanmeTpruyecknx nokasaHuim unm BpemMmeHu Hadana obpasoBaHus rens.

Mommmo LAL-TecTa wvMmeeTca psg  adanmMsoB € PasfinyHOW  CNeUUdUYHOCTBIO U
YyBCTBUTENbHOCTBIO ANA KONIMYECTBEHHOW OUEHKU W onpeaeneHvus Gronornyeckn akTUBHbIX
BELECTB MUKPOOHOro MpOUCXOXAEHUS (HanpuMmep, NWYMHKW LWenKonpsiaa, aHanvM3 LUTOKUMHOB

MOHOHYKeapHbIX kneTok un 1,3-B D-rntokaHbl).

D.3 UHTepnpeTauusa pe3ynbTaToB MUKPOOUONMOrM4€CKOro KOHTpons

Pesynbtatbl MUKPOGMOMOrMYECKOro KOHTPONA WM KyNbTUBMPOBAHUS 3aBUCAT OT Tpex
OCHOBHbIX  MapamMeTpoB: nuTaTenbHOM  cpedbl, TemnepaTtypbl  KyNbTUBUPOBAHUA W
NPOAOIHKNTENBHOCTN KyNbTUBMPOBaHMSA. PekomeHayemble MeToabl U YCrOBUS KyNbTUBMPOBAHMWS
MOXHO Hantn B NCO 23500-3, MCO 23500-4 n NCO 23500-5. TOYHbIN MUKPOBMONOrnM4ecKui
KOHTPOINb WMEET BaXHOe 3Ha4yeHWe ANns YCTaHOBMNEHUS MUKPOOHOro coaepxaHus BOAbl M
ananusnpyrowlero pacteopa. PesynbTatbl KyrnbTUBMPOBAHWS, MOSMYYEHHbIE C UCMONb30BaHUEM
MEeTO0B, M3MOXEHHbIX B HACTOALWEM CTaHAapTe, SABMAITCA NUWb OTHOCUMTENbHLIM NOKasaTenem
cogepxaHua 6uobypaeHa B Boge ANA Auanu3a Unu auanuanpyrloweMm pacTtBope U He JakoT
abconTHON BakTepuanbHOW Harpysku.

Mcnonb3oBaHne TpunToHorntoko3Horo arapa (TGEA) wnu arapa Reasoner 2A (R2A)
NMHKYBupoBaHHbIX Npy Temnepatype 17 °C go 23 °C B TedeHne 7 gHewn, Unm TPUnTUYecKoro COeBoro
arapa (TSA), nikybupoaHHoro npu 35 °C B TeueHne 48 4yacoB — NPOBEPEHHbIE U NPUEMIiEMbIe
meToabl. [lonb3oBatenb AOMKEH ONpeaenuTb, Kakas M3 3TUX METOLONOorMn NoaxXoauT Ans
COOTBETCTBYIOLLEN CUTyaLMKn, NPYHMMas BO BHUMaHME NpeumyLlecTBa Kaxaon us Hux. CornacHo
dapmakonee CoeanHeHHbix LLTaToB, «peweHne 06 ncnonb3osaHum 6onee OnUTenNbHOro BpeMEHU
NHKyGaumMmM [OOMKHO NpUMHUMATbCA nocne cbanaHcMpoBaHMs NOTPeOHOCTM B CBOEBPEMEHHON

MHCpOpMaLIMK U TUNA KOPPEKTUPYHIOLLMX AeNCTBUIA, HeOBX0AUMbIX NPY NPEBLILLIEHNN YPOBHSI TPEBOTM
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WNn OEencTBus, C BO3MOXHOCTbIO BOCCTAHOBMEHWUS MHTEPECYHOLUMX  MUKPOOPraHM3MOB.
MpeumyliecTBa, NonyyYeHHbIE Npy MHKYOaLmm B TedeHne 6onee AnNUTenbHOro BpeMeHU, a UMEHHO
BOCCTAHOBIIEHNE MOBPEXAEHHbIX MWKPOOPraHM3MOB, MeEASIEHHO pacTywux wunu OGonee
NPUXOTAMBLIX  MWKPOOPraHM3MoOB, AOMKHbl OblTb cbanaHcMpoBaHbl C  HEOOGXOAMMOCTLIO
CBOEBPEMEHHOIO MCCNeaoBaHMsA U NPUHATUSA KOPPEKTUPYIOLWLMX Mep, a Takke CMOCOOHOCTbIO 3TUX
MUKPOOPraHnamoB narybHO BNUATb Ha NpoAyKTbl UNu npouecchl» (Hanpumep, 6e3onacHoCTb
nauuneHToB). [9].

CnepyeT Takke OTMETUTb, YTO U3MEPEHNS OTPaXaroT NPUCYTCTBME NNAHKTOHHbIX OPraHM3MOoB
B CMCTEMe XpaHeHus u pacnpegenenns xmakoctn. OgHako 6onee 99 % Bcex MUKPOOPraHM3mMoB B
Takon CUCTEME XMBYT B OMOMneHkax Ha MoBepxHOCTU cuctembl [96]. Taknm obpasom, criegyet
NPOsIBNATb OCTOPOXHOCTb MPU MHTEpPRpeTauun pesynbTaToB KyrbTUBMPOBAHWS, NOCKOMNbKY HU3KOe
KonnyecTtBo 6akTepuii MOXeT BbITb NONYYEHO Aaxe B TOM criyyae, ecnm cuctema bbina 3arpsasHeHa
yCcTaHoBMBLLENCSA BuonneHkon, ecnn obpasew 6bin B3AT B oNpeAeneHHbI MOMEHT BpeMeHU nocne
aesnHdekumn, HO A0 TOro, Kak BbiCBOOOXAEHWe u3 OMONMeHKM BOCCTAHOBMIIO MOMynsuMio
NNAHKTOHHbBIX OPraHN3MOB.

OCHOBHbIM NOAXOAOM B OTHOLUEHUW WHTEpnpeTaumm pes3ynbTaToB MUKPOOMOMNOrnyeckmnx
TECTOB SIBNSIETCA MCMNOMb30BaHNE TPEHOOBOro aHanm3a. OTO MO3BONSAET ONpeaenuTb TOYKY, B
KOTOpPOW AOMKHbI ObiTb NPeanpuHATHI KOppekTupylowmne aencteus. [Npeanaraembii anropytm
OENCTBMIA, KOTOpble HEOOXOAUMO MPEANnPUHATL B Criydae YpPOBHSA aHAOTOKCMHOB >0,25 EQ/mn un

copepxaHus 6aktepun >100 KOE/mn, npeacrtasneH Ha pucyHke D.1.

MpogomxeHne npeanonoxexne: Rw < MAL
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MpoaonkeHne

' ¥
.— ?-

A — Mukpoburonoruyeckue napameTpbl OLEHUBAOTCS MO pesynbTaTtaMm Banugaumm cuctemMsl; B —
BHeouepeaHas aesnHdekums (BO3MOXHO, NOTPedyeTcst U3MEHUTb MeTOAbI Ae3nHGeKUmM). O6pasLbl AOSHKHbI
6bITb cOBpaHbl He paHee YeM vepes 24 yaca nocrne AesnHdpekumn; C — JononHUTeNbHbIE MEPLI MOFYT BKIOYaTb
HEeoBGXOAUMOCTb U3MEHEHMSI METOAOB AE3NHMEKLIMN, USMEHEHUSI KOMMOHEHTOB (Hanpumep, MembpaHsl RO).
O6pa3sLpbl AormkHbI 6bITe COBpaHbl He paHee YeM Yepes 24 vyaca nocre aesnHdekuum; D — NpepbiBaHme
neyYeHus Bceraa AoMmKHO BbITb COrnacoBaHoO C OTBETCTBEHHbIM MEANLMHCKMM paboTHMKOM Ha OCHOBE aHanusa

pucka. Kpome Toro, npv 3ToM aHanunae HeoBXoauMo YYUTLIBaTb OLIEHKY OUanUsnpYIoLLLEro pacTeopa

MpumevyaHune —BocnponssoanTcs ¢ pa3pelleHmns u3: Good Dialysis practice: Water and Dialysis fluids: Boccato
C, Evans D, Lucena R, Vienken J. Pabst Publishers Lengerich, Germany, ISBN 978-3-95853-111-6.

PurcyHok D.1 — OueHka pesynbTaToB MUKPOGUONOrMYECKOro KOHTPOSIS U COOTBETCTBYOLLME

(koppekTupyloLme) AencTBus
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MpunoxeHune E

(cnpaBoYHOe)

Banupauus

E.1 O6wme cBepeHusi n cnpaBo4vHasa MHopmauma

B HacTosWweM npunoxeHMn COOepKUTCS cnpaBoyvHas MHgopmaums ans pasgenos 6 u 8, a
Takke ana npunoxexus C.

Ovanuaupyowmnin pactesop U 3ameLlalolnin pacTBop, UCMONb3yeMble LN KOHBEKLMOHHON
Tepanun B pexunume pearnbHOro BpeMeHu, SBNATCH pe3ynbTaToM npouecca B pexnme peanbHOro
BPEMEHM N MUCMONb3YTCHA Cpa3y e Nocne ux NpurotosneHus. Mo aTon npuynHe Ucnonb3oBaHve
METOL4OB «yMnpaBfeHusi CepurHbIM  NPOU3BOACTBOM», OCHOBAHHbIX Ha WUCMbITAHUAX C
(PUKCUPOBaAHHBIMW UHTEPBaNamu, He ABNAeTCs Hambonee adhekTnBHBLIM cnocobom obecneveHns
HenpepbIBHOrO AOCTMXEHMA TpebyeMoro ypoBHsi kayecTtsa. [lepnoanyeckasi oueHka XMMUYeCcKoro
N MUKPOOMOMOrM4ecKkoro KayectBa >XUOKOCTU MOXET He BbISIBUTb MOTEHUManbHOM npobnembi;
Hanpumep, ecnu aTa npobnema Bo3HMKNa cpasy nocne otéopa npobHoro obpasua.

Kpome ToOro, cootBetcTBne TpebOBaHUIO O CTEPUIIBHOCTM 3aMellarollero pacteopa,
MCNONb3yeMOro AN KOHBEKLMOHHOW Tepanuu B peXunme peanbHOro BpeMEHW, He MOXET ObiTb
NPOAEMOHCTPMPOBAHO KyINbTUBMPOBaHMEM, a obecnevmBaeTcs NpMMEHeHNEM BannanpoBaHHOIo U1
COOTBETCTBYHOLUMM 06pa3oM KOHTPONMPYEMOro npoLecca.

MnaH HabnogeHnsa 3a BCen CUCTEMOW (T. €. BKIOYaOLWMA aTanbl OT NPOM3BOACTBA BOAbI ANd
Avanunsa 4o NPou3BOACTBA AManv3vpyoLLero pactTeopa M 3aMeLlalroLlero pactsopa) OCHOBaH Ha
3HAHWSX, MOSTYYEHHbIX C MOMOLLBIO NriaHa Banupauum Ons KOHKPETHOM CMCTEeMbl NPOM3BOACTBA
BOAbl ANSA AManu3a unv uanuanpyowlero pacteopa, a Takke MeTo40B KOHTPOMs, MPUMEHMMBIX K
YyCTpOWCTBaM Afsi NPON3BOACTBA ANanu3npyoLLEero pactsopa, BannanpoBaHHbIX N3rOTOBUTENEM.

Kpome TOro, npu ncnonb3oBaHU BanvampoBaHHOIMO U KOHTPONMPYEMOro npouecca yaaneHus
OakTepuin n 3HOOTOKCUHOB AN annapara Ans guanusa otoop npob 3ameluarolero pacteopa He
TpebyeTcs. Hannune B cucteme getanen n obopynosaHmsa (HanpymMep, annaparta Ans guanusa unm
9HOOTOKCMHOBBIX (PUNBTPOB), KOTOPbIE YXe MpOoWnM Banuaauuio WU3roToBUTENeEM, SBNAETCH
AOCTaTOMHbIM  Ons  obecnevyeHus KavecTBa >KMOAKOCTU NpPW  YCroBMKM, 4YTO 3TWM AeTanu u
obopynoBaHue 3KCNNyaTUPYHOTCA B COOTBETCTBUM C UHCTPYKUMsSIMU uadrotoButend. OToop npob
BOAbI AN Auanus3a unv AvanusnpyroLlero pactsopa gOSMKEH NPON3BOANTLCA eCnn 3Toro TpebyeT
BanMAaMpPOBaHHbIN NPOLIECC N3rOTOBUTENS.

Mo 9TMM NpuYMHaM 1 B COOTBETCTBUN C BbILLEYNOMSAHYTLIMW YCITOBUSMU 3(PEKTUBHLI METOA
KOHTPONSA [OMMKEH OCHOBbIBAaTbCA Ha npsiMoM oTOope npo6 BoAabl Ans  Avanu3a  wu/vnu
AVanu3npyloLlero pacteopa, a Takke Ha HabnwogeHun 3a TeXHONOrM4yeckuMy napameTpamu,
peKoOMeHA0BaHHbIMW U3rOTOBUTENEM, U ONpeaensieMbiMU 3HAHUAMM O CUCTEME MOArOTOBKM BOAbI

UNY ONanu3npyoLLero pacteopa, NpMobpeTeHHbIMI Ha 3Tane Banuaauuu.
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E.2 Mporpamma Banugauuu

E.2.1 OOwwme nonoxeHus

OdDEKTUBHOCTL CMCTEMBI MPOM3BOACTBA BOAbI 4SS Ananv3a unv guanmsmpyroLlero pacteopa
AomkHa ObiTb NMpoBepeHa C Lenbi NPOAEMOHCTPMPOBATb, YTO aTa cuctema «fit for purpose»
(«cooTBeTCTBYIOLWMI LEeNeBOMy HasHaudyeHuto»). lNMpouenypa Banuaaumm gormkHa obecnedmBaTb
OOKYMeHTanbHoe NoATBepXKaeHne Toro, 4To npouecc dyaet nocneaoBaTenbHO NPOM3BOAUTL BOAY
Onsa  guvanusa, AVanuanpyrowwui  pacTBop WM 3aMellarouimMi  pacTBop, COOTBETCTBYlOLLME
TpeboBaHusM kavectBa MICO 23500-3 n/unn NCO 23500-5.

E.2.2 3OT1ankl npoBepkn

Kak onuncaHo B pasgene 6, Banvaaumnsa COCTOUT U3 Cneayowmx aTanos:

- NJfaH Banungauun,

yCTaHOBO4YHaA 1 onepaunoHHasA KBaJ'II/I(bVIKaLl,I/Iﬂ;

JKCcnnyaTtaunoHHadA KBaJ'IVI(*JVIKaLI,VIFI;

NOBTOPHAasi Banvaaunsa Ha OCHOBE AaHHbIX, COOpaHHbIX B X04€e PYTMHHOIO KOHTPOIS.

E.2.3 lNnaH Banugauum

MnaH Banuaauuun sIBAAETCS AOPOXHOW KapTOM Ans yCNewHon Banuaunm v gaeT MNOMHYo
KapTUHY OEWCTBMA NO Banvgauun B OTAENEHUAX gnanuaa.

Mnan Banuoaumm onpegenser M nepeynucnsdeTr Bce HeobXoauMble MEPONpUATUS U
OOKYMEeHTaumo ans:

- YCTaHOBOYHOW N onepaunoHHON KBanudukaumu;

- 9KcnnyaTaunoHHOW KBanudgukaumm, n

- NOBTOPHOW Banuaauum.

YpoBeHb AeTanusaumm nnaHa AoSmKeH OTpaXaTb PUCK, CITOXKHOCTb U HOBU3HY cucTembl. [naH
BanuaaLuumm 4oSmhKeH onpenensatb Bce 0053aHHOCTM BO BpeMs Banvaauumn n nocriegyrowen pabothbl
CUCTEMBI.

E.2.4 3OkcnnyataumoHHasi ksanudukauus

Kak onucaHo B pasgene 6, uenb aKCnnyaTauMOHHOW KBanudukaumm cOCTOUT B TOM, YTOObI
nNpooeMOHCTPpUpoBaTb, 4YTO CUCTEMa B UENoOM nocnegoBaTeNbHO MPOM3BOOMT BOAy U
avanusupylowmin - pacteop Tpebyemoro kadectBa npu 3KcnayatauMm B COOTBETCTBMM C
onpeaeneHHbIMU nNpouegypammn n Npu NOCTynneHnn BoAbl C ONpeaesieHHbIMU XapakTePUCTUKAMN.

Mpeanockbinku Ans akcnnyaTaumMoHHOM KBanvdukauum cnegyowme:

- AEMOHCTpauusi Toro, 4Yto cuctema Obina ycTaHOBMEHa B COOTBETCTBUMM C MPOEKTHbIMU
nnaHamMmm M B COOTBETCTBUM C MNpouedypamu MU3rotToBUTENSA MO yCTaHoBKe (T. €. yCTaHOBO4YHAas

KBanudukaums);
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- AEMOHCTpauusi TOro, YTO CUCTEMa BbLINOMHSET BCe HeobOXoauMMble OEeNCTBUSE U MOXET
3KCNyaTMpoBaTbCs  COMMAacHO  COOTBETCTBYIOLMM  TEXHUYECKMM  pykoBoactBam  (T.e.
ornepaunoHHas kBanudukauns).

OkcnnyaTtaumMoHHasa KBanudukauma BKtoYaeT NepUOAMYECKYIO OLEHKY Habopa husnyeckumx,
XUMNYECKUX N MUKPOBMOMNOrMyecknx napameTpoB, YTOObl NPOAEMOHCTPMPOBATL, YTO CTabunbHas
NPOM3BOANTENBHOCTb MOXET OblTb [OCTUrHyTa AN KOHKPETHOW KOHCTPYKUMM CUCTEMbI U
TpeboBaHWI K NPOM3BOANTENBHOCTH.

Cxema oTtbopa npob 1 TecTnpoBaHnst MOXET BbITb CMsirdeHa BO BpeMsi pasbl HabnogeHus
(HopmanbHasa paboTa) npu ycrnosun, YTO CMCTEMa nocrneaoBaTeNnbHO JaeT BbICOKOKAaYeCTBEHHbIE
pe3ynbTaTbl B Te4YeHuWe AONUTENbHOrO nepuoga BPeMEHU U YTO MOCTOSHHO KOHTpONupyeMmble
napameTpbl 06ecneynBatoT NOMHbIA KOHTPOMb 3a NPOU3BOAUTENBHOCTBIO CUCTEMBI.

B cooTBeTcTBMM C 3TMMM [JOnNyweHUsAMUM MOXeT ObiTb nNpuHATa cregylowasi cxema
aKcnnyaTaunoHHOM KBanudgukaummn.

MepBas asza TpebyeT NOMHOrO XMMWUYECKOro U MUKPOBMONOrmyeckoro aHanu3a BOAbl ANs
Avanumsa unu MMKpoBMONOrMYecKoro aHanusa Avanu3vpyrolero pactBopa C nocnegyroLmnm
perynspHbiM MUKPOOMONOrMyeckMMm aHanu3om Ana OEeMOHCTpauun cTtabunbHOro kKadectsa B
WHTEepBane mexay AesvHdekumamu. B TedeHme aToro nepuopga pormkHa ObiTb cobpaHa Bcs
WMHOopMaLMs O NOBEOEHUN CUCTEMbI U NPOBEAEHA TOYHAA HacTpOMKa YPOBHEN AENCTBUS.

Ha atom aTane yactota TECTUPOBAHUA MUKPOBMONOrMYEeCKkMX napameTpoB NoaaepKuBaeTcs
Ha Gonee BbICOKOM YPOBHE ANsl CO3[aHUA «aHannsa TPEeHAOB» W BbIBNEHUS NOObIX OTKIOHEHWI
ans obecnevyeHns 6e3onacHOCTU NaLUEeHTOB.

[ocTuxeHne, no KpanHen mMepe, Tpex nocrnegoBaTesibHbIX pPe3ynbTaToB HMKe YPOBHS
AENCcTBus, MO3BOMSET HadaTb BTOpPYH a3y, rae YyCTaHaBNMBaeTCA KOHeYHasd 4vacTtoTa
TeCTUPOBaHNSA MUKPOBUONOrMYECKNX NAapaMeTPOB N KOHEYHas YacToTa geanHddekunn. OT6op Npob
cnegyeT NpPoOBOAWTb A0 Ae3UHMEeKUUN Unu, B Ka4ecTBe anbTepHaTUBbI, HE paHee YeM vyepes 24 4
nocne npouecca pfesnHdekunn, 4Tobbl wmn3bexatb NOXHOOTPULATENbHBIX pPe3ynbTaToB U
NPOAEMOHCTPMPOBATL COOTBETCTBYOLEe noBedeHne cuctembl. O6pasubl, B3ATble nocrne
Ae3nHMeKUMN, UCNoNb3YyTCA AN AeMOHCTpaLmm 3peKTUBHOCTU nNpouenypbl Ae3uHAEKLUN; OHN
AOJITKHbI ObITb OTOOPaHbLI MO KpanHeEN Mepe OAMH pa3s nocne Nepeov Ae3nHgekunn 1 nocre nobbix
3HAYMTENbHbIX OTKIMOHEHWA B MUKPOOMOMOrM4yeckoM KayecTBe BOAbl AN Auanusa  wunm
ANanu3npyoLero pacTeopa.

HocTuxeHne OByx nocrnegoBaTenbHbIX Pe3ynbTaToB B Npeaenax ypoBHA AENCTBUSA NO3BONSET

yCnewHOo 3aBepLUnNTb SKCcnyaTauMOHHYIO KBaJ'II/l(*)I/IKaU,VII'O M Ha4vaTb onepaunm pyTMHHOIoO KOHTpOA.

E.3 Pe3ynbTaThl KOHTPONA
B pesynbTate npouecca BanugauuuM CUCTEMbl MOArOTOBKW BOAbI WM AManv3vpyroLlero
pacTBopa yCTaHaBNUBAKTCS COOTBETCTBYIOLLME MIaHbl TEXHNYECKOro 06CnyXnBaHNA U PYTUHHOIO

KOHTpOIA. OcHoBbIBasicb Ha 3TuX pexnmax, KOHTPOJib 3a CUCTEMOW HauMHaeTca nocrne
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3KCMyaTaumMoHHON KBanudukaumm n obecnevmsaeT NnoCcTOSHHOE COOTBETCTBME ANANU3NPYIOLLEro
pacTBopa 1 KOHLEHTpaToB COBCTBEHHOrO NPON3BOACTBA KPUTEPUSAM KayecTBa.

AHann3 TpeHOOB Ha OCHOBE KOHTPONSA AOMKEeH WUCNoNb30oBaTbCs B KayecTBe WCTOYMHWUKA
aKTyanbHOM WHdOpMauuM O MNPOU3BOOUTENBHOCTM CUCTEMbI, YTO MNO3BOMSET NPUMEHSATb
ynpexaaroLwmn nogxon K o6Cny>KMBaHMIO CUCTEMbI C BbiTEKaLWMMK OTClo4a OnepaumoHHbIMU U
MHaAHCOBbLIMY BbIrO4AMM.

KoHTponb ocyllectBnseTca C MNOMOLWbLIO OHMarH- 1 odnanH-uamepeHnn. C nNomMoLbHo
COBPEMEHHbIX TEXHONOrMN 60NBLUMHCTBO NapamMeTpoB U3MEPSAETCS B pexnme odnaniH.

KoHTponb 3a COOTBETCTBYIOLWMMK napamMeTpaMmy (TakMMu Kak NpoBOAUMOCTb) B pexume
peanbHOro BpemeHn obecnevvMBaeT HemeasIeHHOE BbISIBNIEHWE OTKIOHEHUA OT HOpPMasibHbIX
YCIrOBUIN 3KCNNnyaTaumu, npeanarasa crneayoLwmne npenmyLLecTaa:

- CBOEBPEMEHHOE BbisiBNEHNE NoTeHUManbHbIX NPOGNeM Ha UX paHHen CTaauu;

- BbiCcTpas n npocTas AMarHOCT1Ka NePBONPUYNH (Ka4eCcTBO NOCTyNatoLen BOAbl/ TEXHNYecKas
HENCNPaBHOCTb);

- ocyllecTBrneHme HeobxoauMbIX KOHTPMED;

- 3anyCK KOHKPETHbIX NU3BMEPEHUN B peXXUmMe ogrianH.

Kak ynoMmHanochb Bbille, OCHOBAHHbIA UCKITIOUNTENBHO Ha BPpeMeEHU odnianH pexmnm oTbopa
npob nmeeT HeoTbeMMEMble OrpaHNYeHns AN KOHTPOMS 3a HenpepbiBHbIM NPOU3BOACTBEHHbLIM
NPOLIECCOM, NMOCKOMbKY OTKITOHEHUSA MOTYT BO3HMKaTb B Te4YeHUe nHtepsanos oTbopa npob.

B tabnuue C.1 nepeuncrieHbl BO3MOXHbIE NapameTpbl ANs KOHTPOMS M COOTBETCTBYHOLME

YacTOTbl UBMEPEHUI.
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MpunoxeHune F

(cnpaBoYHOe)

Ocobble pekoMeHAauuM Ans remoauanusa Ha oMy

F.1 O6wue nonoxeHus

KayectBo BOAbI AN Auvanusa, WCMNOMb3yeMoW [Ans NPUrOTOBIIEHUS KOHUEHTpata WU
ANann3vpylowero pactTeopa, TaK XXe BaXHO ANS Ananu3a Ha oMY, Kak U B ANanu3HOM LieHTpe.
Hactoawuin ctaHgapT npefHasHadeH rnaeBHbiIM obpasom ans obopyooBaHWsi, UCMOMb3yeMOoro B
AVWanu3HOM UeHTpe. XOTH MHOrMe MOMoXEeHUs HacTosAWero craHaapTa Takke MPUMEHUMbl K
Avanu3y Ha OOMy, JOMAaLUHee fneyeHve MOXeT NpeacTaBnsATb HeKoTopble ocobble nNpobremsl, C
KOTOPbIMW He MNPUXOAMTCHA CTankMBaTbCAd MNpPU NPOBEAEHUMU FNeYeHUs B OManvM3HOM LEeHTpe.
AHanornyHelm obpasom, AnanuM3 Ha AOMY MOXeT noTpeboBaTb HEKOTOPbIX OTCTYMfEeHUWn OoT
MOMNOXEHWN HacTosLLero crtaHgapTa, KacawLwmMxcs MOAroTOBKW Auanuavpylollero pacrsopa. B
CBSA3M C BO30OHOBNEHMEM UHTEpeca K Ananuay Ha AOMY U, B YHaCTHOCTHU, C UCMonb3oBaHuem bonee
NAOTHbIX rpacmKoB nevYeHnss 3TO MpUnoxeHne Obino BKOYEHO B HACTOSAWMA cCTaHAapT Ang
pelweHns psiga npobrnem, CBs3aHHbIX C AManvM3oM B AOMalLHUX YcroBusx. PekomeHgauwmw,
BKITOYEHHbIE B HACTOsILLEe NPUIOXEHUE, MPUMEHSIIOTCS K CUCTEMaM BOAONOArOTOBKN, COBpaHHbIM
U3 OTAenbHbIX KOMMOHEHTOB. HekoTopble pekoMeHdauun, coaepXawmecs B HACTOSLEM
NPUMAOXEHUN, MOryT He TMPUMEHATbCA K CUCTeMam Auanuv3a Ha [AOoMy, CcoaepXalum
NHTEerpupoBaHHoe obopyaoBaHMe Ans BO4ONOArOTOBKW, CKOHCTPYMPOBAHHOE M BanvavpoBaHHOE
AN NpoM3BOACTBA BOAbI M ANanu3npytoLLero pactsopa, CoOoTBETCTBYOLWNX TpeboBaHMAM kavecTBa
MCO 23500-3 n NCO 23500-5. BannanpoBaHHble cuctembl TpebytoT rapaHTMmn TOro, YTo cuctema
9KCMMyaTupyeTcs B BanuAupOBaHHbIX ycrnoBusix. Kpome ToOro, pekomMeHgaummM HacTosLero
NPUMNOXEHNS HE NPUMEHSIIOTCS K CUCTEMaM pereHepauun guanuanpyrollero pactsopa Ha OCHoBe
COpBEHTOB, KOTOPbIE UCKIMIOYEHLI N3 0611acTy NPUMEHEHUS HAacCTOSALLEero cTaHgapTa.

lemognanuns B JOMaLUHMX YCNOBUAX OTNIMYaETCa OT remoanannsa B AMarnn3HOM LieHTpe TeM,
YTO NaUMEHT UIN ero NOMOLLHMK ByayT HECTN OTBETCTBEHHOCTb 3a NOBCEAHEBHYIO SKCNIyaTaumio n
obcnyxueaHve obopygoBaHMA A58 BOAONOArOTOBKU M Apyroro obopyaosaHus ans gvanusa. Kak
npasuno, aTM nogun He 6yayT nMmeTb opMarbHOW TEXHUYEeCKOW noAroToBkM B obnactu
remognanusa. oaToMy AManu3HbIN LEHTP OOSMKEeH NpoBoAuTb oBydyeHve no akcnnyaTtauum u
obcnyxueaHuio obopyaoBaHua u TpeboBaTb 4EMOHCTPaLMU KOMNETEHTHOCTU B 3TUX obractax Ao

Ha4vana gomMallHero nevyeHun4d.

F.2 KayecTBO Xuakoctu
Bopga ona gnanusa, KOHUEHTpaT 1 Ananu3npyoLmi pacTBop, UCNonb3yemble A8 Ananvaa Ha
AOMY, OOMKHbI COOTBETCTBOBATL TpeboBaHUsM kadecTBa, nanoxeHHsiM B MICO 23500-3, pasgene 4
NCO 23500-4:2019 n pasgene 4 CO 23500-5:2019.
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F.3 KommyHanbHble ycnyru

Urtobbl ycTaHOBUTL B OME annapaT Ans avanusa, notpebyercsa BO4OMpPOBoOL, APEHAXKHbIN
naTpybok 1 cneuymnanbHbii ICTOYHUK NUTaHus. PekomeHayeTcs, YToObl KOMMYHAanbHbIE KOMMaHUW,
obecne4nBatoLLe BOoOOCHAOXEHNE N aNekTpocHabxXeHe B AOMe naumeHTa, 6binn yBeaoMIeHbl O
TOM, YTO B 3TOM MECTE NPOBOANTCA AManns3 Ha JOMY M YTO BOCCTaAHOBMNEHME 0BCNy>XMBaHMA nocne
no6oro nepepbiBa AOMKHO paccMaTpmMBaTbCA B Ka4eCcTBe npuoputeTa.

F.3.1 BopgocHabxeHune

Ecnn Boga nogaetca no MyHMUMNANbHOW cCUCTEME BOOOCHAOXEHWsl, TO OHa [OImKHa
COOTBETCTBOBATb [AEWCTBYIOLWMM CTaHgapTam Ha nuTbeByto Bogy. [lepuogudeckass oueHka
WUCXOAHOM BOAbI [OMKHA MNpPOBOAUTLCA ANS NOATBEPXKAEHUA TOro, YTO OHA COOTBETCTBYET
TpeboBaHMAM HaCTOSILLEro cTaHaapTa.

Ecnu Boga nogaetcss HE U3 MyHMUMNANbHOM CUCTEMbI BOAOCHAOGXEHMsi, a U3 4acTHOM
CKBaXXMHbI, TO NPUMEHMMbIE CTaHAapTbl MUTbLEBOW BOAbI MOryT OTNMYaTbCA B 3aBMCUMOCTU OT
KonuyecTBa ObITOBbIX NOTpPeGUTENEn, KOTOpPbIX CHabXaeT ckBakmHa. Kpome TOro, Moryt takke
CyLleCcTBOBaTb PasriMyHble HOpMaTMBHble TpeboBaHNS B OTHOLLEHMM KOHTpons. B cBs3n ¢ aTum
aHanmM3 UCXoOHOW Boabl criegyeT NPOBOAUTL 4valle, YeM B OTAeNeHun guanunsa, ocobeHHo ecnu
OOBbEKT pacnonoXeH B CENbCKOM MECTHOCTU. WCTOYHMK BOAbl B TakUMX CUTyauMsiX MOXKET
noggepraTrbCsi CE30HHLIM U3MEHEHMWSIM, TAKUM KaK CUIbHbIE A0XOMN UM HABOAHEHNSA U 3arpsi3HEHNE
M3 CENTMKOB, MOA3EMHbIX HaKOMUTENEeWm AOnsi XpaHEeHUs TOMMMBA WIKU CENIbCKOXO3ANCTBEHHbIX
OTXOAOB N XMMUKaTOB.

Ecnu gnanua Ha goMy npoBOANTCA C UCMOMNb30BaHNEM UHTErPUPOBaHHOIO 060pyaAOBaHNS ANs
BOAOMNOArOTOBKWN, CKOHCTPYMPOBAHHOMO 1 BannanpoOBaHHOIO 4115 NPOM3BOACTBA BOAbI ANA Ananunsa
M Ouanusnpylowlero pacTtsopa, CooTBeTCTByHLWMX TpebosaHuam kadectBa MCO 23500-3 wn
NCO 23500-5, To gomkHa 6bITb nNpoBefeHa COOTBETCTBYOLWAA npeaBapuTenbHas obpaboTka,
4yTOObl rapaHTMpOBaTb, YTO MOMyYeHHas Boda COOTBETCTBYET TpeboBaHMAM, M 3alUMTUTbL Takue
KOMMOHEHTbI, Kak MembpaHa o6paTHOro ocmoca.

BopocHabxeHne pomkHo obecneynmBaTtb MakCMManbHbIA  CNPOC  KOMMOHEHTOB  Ans
BOAONoAroToBkn. TpybonpoBoa K cMcteMe Anst O4HOro naumeHTa AofmkeH OblTb He MeHee 1 cm B
AnameTtpe. [daBneHue BOAbl AOMKHO COOTBETCTBOBATb MWHMMarbHbIM TpPebOBaHUSAM CUCTEMDI
BOAONOArOTOBKM, 0ObIMHO He MeHee 150 klMa (npmnbnuantensHo 20 oyHTOB Ha KBagpPaTHLIN AONM
unun 1,5 6ap). dpyrne KOMMNOHEHTbI B JOME, KOTOPbIE UCMOMb3YIOT BOAY, MOTYT BPEMEHHO CHU3UTb
AaBrneHvMe BOAbl, €CNU OHW aKTUBMPOBaAHbl. OTW KOMMOHEHTbl BKMNOYAKT AylleBble KabuHbl,
TyaneTbl, CTUparnbHble MalUWHbl M NOCYAOMOEYHble MalwwuHbl. [loTepsa AaBneHus BOAbI MOXET
NPMBECTU K OTKNtOYEHU0 cuctemMbl RO, ncnonb3yemon ansa o4McTkn Boapl 4ns Ananunsa, TemM caMbiM
BbI3blBas CUrHamn TPEBOrMM O HM3KOM AaBrieHMM BoAbl B annapare ans avanusa. Ecnn konebaHuns

AaBneHusi Bodbl CTaHOBSITCS NpobreMoi, B NMIMHUM Noga4vun BOAbl B CUCTEMY BOAONOArOTOBKN MOXET
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ObITb yCTaAHOBIEH OGannOHHbIA HaKoNUTENb, MNO3BOMSAKLWINA CUCTEME MpoJomkaTb pabotatb B
nepvogbl HM3KOro AaeneHus BoAbl. [Joma ¢ uHAMBMAyanbHbIM BOAOCHabXeHMeM NOCpeacTBOM
CKBaXWHbl MOFyT HYXOaTbCsi B YBENIMYEHMM HACTPOMKM [AaBIIEHUA CKBaXWMHHOrMO Hacoca,
yBenM4eHUM pa3Mmepa Hacoca Unmn yCcTtaHoBKe AOXMMHOro (6ycTepHoro) Hacoca, 4tobbl obecneunTb
noaaepkaHve OOCTAaTOYHOrO AaBIiEeHUSA BO BPEMST UCMOMb30BaHMSA TSHKENOW BOAbI B AOMALUHEM
X0351CTBE.

B wu3onupoBaHHbIX CENbCKMX panoHax TemnepaTypa nUTaTtenbHOM BOAbl MOXET ObiTb
npobrnemon, ocobeHHO B 3uMMHUA nepuod. [lpousBoguTtenbHocTb cuctembl RO 3aBucut OT
Temnepartypbl, NPU 3TOM CKOPOCTb NOTOKa 06paboTaHHOM BOAbl YMEHbLUAETCSA MO MEPE CHUKEHUS
Temnepartypbl. YaaneHue xsopaMmvHa akTUBMPOBAHHBLIM YrileM Takke 3aBUCUMT OT TemnepaTypbl,
npuiyem 3MGPEKTMBHOCTL YyAaneHUst yYMEHbLUAeTCA C MOHWXEHMEM TemnepaTtypbl. HakoHedl,
TemnepaTtypa obpaboTaHHOM BOAbl OOIMKHA COOTBETCTBOBATb MUHMMAIbHbIM TpeboBaHUAM,
npeabsaBiseMblM K annapaty ans amanunsa, oboidHo 10 °C. Ecniv Temnepartypa BoAbl CHUXKAETCS
Hwke 10 °C, HarpeBaTenb B annaparte And gvannsa MOXeT OKa3aTbCs HECMOCOOHLIM MOBLICUTb
TemnepaTypy OO Xefaemon TemnepaTypbl guanusata. [nsi obecrneyeHns nOCTOAHHOW Mnogaun
BOAbl COOTBETCTBYIOLLEN TeMNepaTypbl MOXET NoTpeboBaTbCs KnanaH npucagku. Ecnmn yctaHosneH
KnanaH npucagku, TO OH [AOIMKEH COOTBeTCTBOBaTb TpeboBaHusim ctaHaapta MCO 23500-2, a
BOAOHarpeBaTenb AOoMKeH ObiTb cnocobeH nogaBaTb KONMMYECTBO ropsiien BoAbl, Heobxogmmoe
Ansa obecneveHuns xenaemon TemnepaTypbl BOAbI B TE4EHME BCEro nepuoaa nevyeHuns guanmsom. B
KayecTBe anbTepHaTUBHO, NOTPEOHOCTb B OYULLIEHHON BOoAEe MOXET ObiTb YMEHbLUEHa B nepuoapl
MOHMXEHHOW TemnepaTtypbl BOAbl 3a CYET YMEHbLUEHUS CKOPOCTM MNOTOKa AManu3npyoLlero
pacTBopa.

3awmta OT oOpaTHOro mnoToka [fofkHa ObITb YycTaHOBRAEHa [0 3anycka CUCTeMbl
BOAOMOArOTOBKM B COOTBETCTBUM C NOObIMM TpeboBaHMAMM MECTHOro 3akoHopaTenbCcTBa O
BOAOCHAbXeHMn. JTU yCTPOWCTBaA [OOSMKHbI NPOBEPATbCS C YACTOTOW, YKa3aHHOW B MECTHOM
3aKoHoOaTeNbCTBa O BOAOCHABXeHUM.

F.3.2 [OpeHax

[peHax gomkeH 6bITb cnocobeH noggepkvMBaTb MakCUMMaribHbI MOTOK OT annapaTa Aans
Ananunsa, cuctembl RO n noboro obopyaoBaHusa npenBapuTenbHOM O4YUCTKM BOAbl. Kak npasuno,
TpebyeTcs ApeHaxHasa Tpyba anametpom 2,5 cm unu 6onblue. [peHax AOmKeH BKoYaTb B ceba
HEeKOTopble CpeAcTBa 3aluTbl OT 0O6paTHOro nepekadvMBaHUA, Takme Kak BO3AYLIHbIA paspbiB B
NMOTOKE CTOYHBbIX BOA, YTOObLI n3bexaTb 06paTHOrO NOTOKA M3 APEHaKHOW CUCTEMbI B annapar ang
avanunsa unm nobor KOMMNOHEHT BOAOMNOArOTOBKM CO CMUBHOWM NMHUEN.

Ecnn pgom obcnyxuBaetcss CENTMKOM, TO HakonNuTenb [OMMKEH OblTb B COCTOSIHWUM
obpabaTbiBaTb 06bEM BOAbLI, MOMYyYEHHOW BO Bpems npouedypbl gvanusa. B 3aBucumoctn ot
o6bema HakonuTenNs MOXET OKka3aTbCs HEBO3MOXXHbLIM NPOBEAEHNE €XXEeAHEBHOrO HOYHOro Ananusa
B TeYeHune AnuTenbHoro nepuoga spemenun (8 4). Ewe ogHMM noTeHumanbHbIM OrpaHU4yeHnem

ABNAEeTCAd TO, YTO cenTnveckada cucrtema 6yneT noasepraTbcsa BO30ENCTBUIO ,El,e3I/IH(*)I/IL|,I/1pyI'OLLI,I/IX
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XUMUYECKUX BELLEeCTB (Hanpumep, rvnoxroputa HaTpus, HaOyKCYCHOW KUCAOTbI, Mepekncu
BOAOPOAA), KOTOPbIE MOTYT yXyALWnTb OYHKUMOHANbHY0 3 EKTUBHOCTb.

F.3.3 Onektpudeckas NpoBOAKA M 3NeKTponuTaHne

Mpn ucnonb3oBaHuM oBOpyAOBaHWS ONs remoguanu3a B [OMalUHUX YCIOBUSX crnegyet
yuntbiBaTb TpeboBaHus pykoBoactBa IEC/TR 62653:2013 no 6GesonacHOMYy WCNONb30BaHMIO
MEANLMHCKUX U3Oenuin Npyu nevyeHun OuMannsomM B 4acTW 3NeKTPonpoBOAKUA. NCTOYHUK NUTaHus,
ncnonb3yembli ana obopyaoBaHUsa ANA remoavanusa, AOSMKEH COOTBETCTBOBaTb TpeboBaHMSM
M3K 60601-2-16 «W3genus meamumnHckue anekTpudeckne. Yactb 2-16. YacTtHble TpeboBaHus
6e30nacHOCTM C Y4eTOM OCHOBHbIX (PYHKLMOHANbHbLIX XapakTepuUCTUK K annapatam Ans

remoamanusa, remoanadunbTpaLMmn 1 reMopunbTpaLumny.

F.4 Okpyxarowas cpega

INleyeHne gnanusom BkntovaeT B cebs Gonblume 06bemMbl Bogbl U 0TpaboTaHHOro Ananusarta.
HesakpenneHHble coeguHeHuss Tpyb unu HeucnpaBHOCTb OOOPYAOBaHUSA MOryT MNPUBECTU K
yTeykam, KOTOpble B CBOK O4vepedb MOryT cTaTb MPUYMHOWM noBpexaeHus goma. Ecnu
obopynoBaHve 4nsi BOAONOArOTOBKN UMW Ananm3a pacnorioXeHO Ha BEPXHEM 3Taxe, MpoTekatoLme
XMOKOCTM MOFyT MpPOCOYUTBCS 4Yepe3 Mof WM MOBPEeAWTb MOTOSMIKM Ha HWKHUX  YPOBHSX.
PekomeHayeTcs, 4ToObI 30HbI, rAe Boga obpabatbiBaeTcst AnNs guanvsa U B KOTOPbIX MPOBOAUTCA
ananua, ObInM CNpoeKTUPOBaHbl TaknM 06pa3om, YTOObI yaepaTb pasnvBbl XUAKOCTW, KOrga OHU
npoucxogdat. MaTepman HanombHOro NOKPbITUS AOIMKEH ObITb BOAOCTONKMM W JTIETKO OYULLAEMBIM.
Mo 3TMM NpUYMHAM UCMONb30BaHME KOBPOBOIO MOKPbITUSA UIN EPEBAHHOMO HAaCTUNA B MOMELLIEHUN,
npegHasHa4YeHHOM ANs NPOBEAEHUS AMannsa, He PEKOMEHOYeTCs.

Onanns Ha gomy Takke TpebyeT nomeLLeHnsa ANs XpaHeHUs1 pacxogHbIX MaTepuanos, B TOM
yucrne KoHUeHTpaTa Ans Avanusa. OTa 30Ha AofkHa obecneumBaTb KPYrnoroauyHble ycrnoBus,

COOTBETCTBYHOLLYIO peKoMeHaaunamMm n3rotoBuTend no XpaHeHno Taknx Mmatepumaros.

F.5 O6opynoBaHue

F.5.1 OOwme nonoxeHus

O6opyaoBaHue, BelOpaHHOE A5 Ananusa Ha AOMY, OOMMKHO ObiTb NPOCTLIM B AKCNyaTaumu.
MauneHT/MOMOLLHNKM Ha AOMY AOMKHbI ObiTh odmumanbHO 06yyYeHbl NpaBMbHOM 3KCNyaTaumm un
obcnyxusaHmnio o6opygoBaHua ansa remoguanunsa u BogonogroToBkM AnanmnsHbiM LLEHTPOM UIK ero
YNONHOMOYEHHbIM JTULIOM.

OkoHuyaTenbHas KoHdUrypauusa cuctembl BOAOMOArOTOBKM OyaeT 3aBMCETb OT KayecTBa
nuTaTenbHou Boabl. Kak n B cnyvyae ¢ Anann3om B LEHTPE, cucTeMa BOAONOArOTOBKN AOMKHA ObiTh
CrpoeKkTMpoBaHa TakMMm obpasom, 4Tobbl NpovM3BOAUTL BOAY ANSA AManu3a, COOTBETCTBYHOLLYHO
TpeboBaHMsIM KayecTBa, ykasaHHbiM B WMCO 23500-3, npu nogade BOAbl, coaepXxalien

3arpsisHsolLMe BeLecTBa Ha CaMOM BbICOKOM OXuaaemom YypoBHe. O6GopygoBaHue [AOns

121



FOCT P UCO 23500-1—2021

BOAOMOArOTOBKN MOXET BKIOYAaTb 0CaA04YHble (PUIbTPbI, YMAMYUTENM, YINepoaHble CNon, CUcTemy
o6paTHoro ocmoca (RO) nnn genonnsatopsl (D). B 3aBMCMMOCTU OT 3arpsisHAOLLMX BELLECTB B
BOAE [OONonHuUTENbHOE obopyaoBaHWe AONA BOOOMOArOTOBKM MOXET BKMoYaTb UnbTpbl ANS
OYUCTKM BOAbI OT Xenesa, AeankannHu3aTopbl U HUTpaTHble ounbTpbl. ECNn nHOe He ykasaHo B
MCO 23500-2 unu B HacTosweM cTaHaapTe, obopyaoBaHue Ans BOAONOArOTOBKM ANs Anannsa Ha
AOMY [OIMKHO cooTBEeTCTBOBaTL TpebosaHmnsm NCO 23500-2.

F.5.2 Ymaruutenb

[ns npepotepalleHna obpasoBaHMsl HakUNM Ha membpaHax cucTembl 0bpaTHOro ocmoca
MOXeT noTpeboBaTbCA yMAryMTenb BoAbl. [nd Bogbl C BLICOKMM YPOBHEM XXECTKOCTU yaaneHue
Kanbumnsa M MarHnUs ¢ NOMOLLbIO YMArYMTEnNst MoXeT BbiTb HeobXxoauMo, ecnu cnctema obpaTHoro
ocmoca OOorfkKHa Npou3BoAuTb BoOYy AN OManu3a, COOTBETCTBYHOLLYIO TpeboBaHusim 4.2.2 ans
Kanbuusa N MarHus. Ymardmtenb 00bl4HO He TpebyeTcs aAnd NnoaaepKku CUCTEMbI 4EMOHM3ALMMN.

YMAryMTenn OOMKHbI PErynsipHO pereHepupoBaTbCsA UM 3amMeHsTbes. [ns pereHepauun
yMArYnTeNsa criegyeT WCNonb3oBaTb TONMbKO XNopua HaTtpus. Xnopwug kKanus He criegyeT
ucnonb3oBaTb AN pereHepauun ymsarymtensa. Kpome Ttoro, conb, 0603Ha4YeHHas Kak KamMeHHasi
COfb, He [OIMKHa MCMNONb30BaTbCA ANSA pereHepalmu, NOCKOSNbKY OHa He ouvweHa M 0bbl4HO
COAEPXKUT OCagkn U Apyrme npumecun, KOTopble MOryT NOBPEAUTb YMSOTHUTENbHbIE KombLa Wt
MOPLWHN W 3aKynopuTb OTBEPCTMS B Onoke ynpaBreHus yMsardamtensi. YMarymtenu ¢ OA4HUM
pe3epByapoM MOryT ObiTb HACTPOEHblI HA aBTOMATMYECKYI0 pereHepaumio B YCTaHOBMEHHbIE OHU
nnun nocne obpaboTkn onpeaeneHHoOro KonmyecTsa BoAbl; KPOMe TOro, pereHepauus MoXeT ObiTb
MHMLMMPOBAHA BPYYHY0. YMArYMTENN, CNONb3yeMble ANsi reMOoAnanm3a, KoTopble pereHepupyroT
aBTOMAaTMYECKN, OCHALEHbl MEeXaHM3MOM NpeaoTBpalleHMs nonagaHus BoAbl B JIMHWUIO
obpaboTaHHOM BOAbl BO Bpems pereHepauun. Kak npaBwuno, TavMep Ha ymsrdmtene He
BGnokupyetcs, 4ToObl OCTAHOBUTL CUCTEMY 0BpaTHOro OCMoca, Korga NMPOUCXOAUT pereHepaums.
Ecnu B 910 Bpemsa annapaT Ang guanuia npousBoauT AManv3vpyrownin pacTBop, TO BO3HUKAET
curHan TpeBOrM O HU3KOM AaBneHun BoApbl. [1o aTon npuumHe cnegyeTt obpatuTb BHUMaHWE Ha
YyCTaHOBKY BPEMEHMW pereHepaumm ymarymTtens, ocobeHHO npu NnpoBeaeHNN exXeqHEBHOTO HOYHOTO
ananusa.

F.5.3 YrnepogHbie cpeabl

CnepyeT yCTaHOBUTb NO KpamHeW Mepe OAWH YrIepoaHbI COW Unu yrnepoaHbin punbTp,
Aaxe ecnv Boda NoJaeTcsa M3 CKBaXKMHbI M XJIOp OTCyTCTBYeT. [lomMumo xnopa, yrnepos MOXeT
yAanaTb OpraHuyeckue 3arpssHUTENnu M3 rpyHTOBbIX BOA, BKMOYas pacTBOpUTENU, nectuuuibl,
NPOMbILUNIEHHbIE OTXOAbl U BELLECTBA, BbiTEKAOLWINE U3 NOA3EMHbBIX HAKONUTENEN ANS XPaHEHWUs.
Ecnu xnop He npucyTcTByeT B BoAe, TO yrnepos HeobxoaAmMMo 3aMeHsATb No 06bI4HOMY rpadumky.

Mpn nony4eHnn BOAbl U3 MyHULMNANBLHOIO MCTOYHMKA BOOOCHabXeHus, cogepxawen 1 mr/n
unu donee xnopamuHa, TpebyeTcs npouecc yaaneHusa xmopa, BKNHYaoLWmMiA NoBbILLEHHbIE Mepbl
©es3onacHoCcTu Ans yaaneHus xnopamuHa B cootseTcteumn ¢ 4.2.8 NCO 23500-2:2019.

F.5.4 O6paTHbI ocMOC
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lMockonbKy CKOpPOCTb MOTOKa 0bpaboTaHHOM BoAbl OydeT yMeHbLaTbCs C YMEHbLUEHUEM
TemnepaTypbl Bogbl, Cuctema obpaTHOro ocmoca, ycTaHoBreHHasa 6e3 knanaHa npucagku ans
obecrnevyeHns NOCTOSIHHOW TemnepaTtypbl NUTaTENbHOW BOAbI, JOMMKHA OblTb paccyMTaHa TakuMm
obpasom, yTobbl OHa gocTaBnsAna HeobxogumMoe KONMMYECTBO BOAbI annaparty Ana guanusa npu
camou XOnogHon oxXuaaemon Temnepartype Boabl.

F.5.5 [evoHnusauyus

Cuctembl gevoHusaumm gns auanusa oMYy LOMKHbl MMETb CPeAcTBO MpeaoTBpalleHus
nonagaHua obpaboTaHHOM BOAbl B TOUKY MCMOMb30BaHUA, ecnn ee conpoTtusnexdme 1 MOm-cm mnu
MeHbLUE.

F.5.6 PacnpegeneHue Boabl Ansa agnanunsa

[na ananmsa Ha oMy OObIYHO MCMOMb3YeTCs cucTemMa NPsAMOKM Nogayun ansa pacnpegenenunst
BOAbl ANA Auanu3a Nno TodkaM ee ucnonb3oBaHusi. KoHTakTupylowme C BOOOW MNOBEPXHOCTU
pacnpeaenutenibHon CUCTEMbl HE [OOMKHbl ObiTb M3rOTOBMEHbl U3 MaTepuanoB, coepKalimx
antoMVHUI, Medb, CBUHEL, UNWN UMHK. [1oCKOMNbKy CUCTEMBI, MCNOoMb3yeMble ANs Ananusa Ha oMY,
paboTtaloT Cc nepebosmu, cuctema pacnpegeneHnsi [ofmkHa OblTb COPOEKTMpPOBaHa U
nogaepXmBaTtbCsl Takmm obpas3om, YTOObl CBECTM K MUHUMYMY pa3MHOXeHue Gaktepun. Cnctema
obpaTHOro ocmoca [ofmkHa 6biTb MNpoAe3nHpuuMpoBaHa B COOTBETCTBUM C WUHCTPYKUUSIMU
nsrotoButenda. Annapat aona auanuvsa crnegyet Ae3vHuuMpoBaTb Mocne Kaxaow npoueaypbl B
COOTBETCTBMM C MHCTPYKUMAMU M3rotoButend. NockonbKy nMHMA nogayn BoAbl ANS Avanusa B
annapart Ang guanusa He Ae3nHpuumpyeTcs Npy ae3vHdeKkumMm annapaTta, 3Ta NMHusA 4omkHa bbiTb
npoAaesvHuUMpoBaHa npwv Ae3nHgeKuun cuctembl oBpaTHOrO oOcMmoca, Tawkke criegyet
paccMoTpeTb BO3MOXHOCTb 3aMeHbl 3TOM JIMHUK Ha peryrnspHON OCHOBeE, Hanpumep exerogHo. [Ans
3TOM NUHUM NPEeAnoYTUTENbHA Henpo3padHas Tpybka, NO3BONALWAS YMEHbLNTb BEPOATHOCTb
pocTta BoAopocren; ogHako Tpybka AosmkHa OblTb ogobpeHa M3rotoBUTENEM annapata Aang
ananunsa. Cnegyet Takke pacCMOTPETb BO3MOXHOCTb YCTAHOBKW 3HAOTOKCUMHOBOrO hunbTpa B
annaparte 4ns guanu3a, ecnu OH JOoMycKaeT TaKyl BO3MOXHOCTb. B cnyyae ycTtaHOBKM Takoro
dunbTpa ero crieqyeTt o6CnyXnBaTb N 3aMeHATb B COOTBETCTBUN C UHCTPYKLMSIMU U3rOTOBUTENS.

F.5.7 lNpenoTtBpalleHne obpaTHOro NoToka

B oTnnumne oT ueHTpanbHbIX CUCTEM BOOOCHAGXEHNS B O0NbHULAX, CUCTEMbI BOOOCHAOXEHNS,
ncnonb3yemble B AOMax NauMeHToB, B OOMbLUMHCTBE Cry4yaeB NOAKMYaTCA HENOCPEeACTBEHHO K
cuctemMam  nNUTbeBoW Bogbl. XOTA OYEeHb ManoBepoOATHO, 4TO nopTaTMBHasi cucTema
BOAONoAroToBkn OyaeT co3gaBaTb OOpaTHbIM MOTOK M 3arpsi3HATb CUCTEMY MNUTLEBOW BOAbI,
npegoTBpalleHne obpaTHOro notoka cuyuTaetcs Heobxoaumonm un  6es3onacHom Mepomn
NPEeAOCTOPOXKHOCTM A5 9TUX CUCTEM. YCTPOMCTBO NpefoTBpaLleHna obpaTHOro NOToka, Takoe Kak
OCHOBaHHbIN Ha JaBnNeHun KnanaH obpaTHOro NOTOKa NN BakyyMHbIN BbIKOYaTeNb, JOSPKHO ObiTh
YCTaAHOBIIEHO B TOYKE MOAKMIOYEHUSA K CUCTEME MUTLEBOWN BOAbl. B HEKOTOPBLIX CriyYasx MeCTHble

HOPMbI MOryT NoTpeboBaTb YCTaHOBKM GydhepHON eMKOCTU B Ka4ecTBe NpeanoyTUTENbHOro MeToaa
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npegoTBpalleHna obpaTtHoro noTtoka. KOHCTPYKTOpbl MOPTATUBHLIX CUCTEM BOLOMNOArOTOBKM
AOIMKHbI YYUTbIBATb BO3MOXHbIE Nepenagbl 4aBNeHNst U X BINAHWE Ha HUXKECTOSALLME KOMMOHEHTbI
npv KannbpoBKe TakMx YCTPOMCTB. YCTpPOWCTBa ANA NnpeaoTBpaLleHns o6paTHOro noToka AOSKHbI
ObITb MUCMbITaHbl U OBCNYXXMBATbCA B COOTBETCTBUM C MECTHbIMM HOpPMamu, KacatoLMMuncs
BOAOMPOBOAHBLIX CUCTEM.

OTpaboTaHHbIN  Onanuanpyowmin pacTBop M OTOpakoBaHHas Boga K3 6Gnoka cuctembl
obpaTHOro ocmoca [OSMKHbl CriMBaTbCA B APEHaX Takum o6pa3om, 4YTOObl CBECTU K MUHUMYMY
BEPOATHOCTb 3arpsi3HEHWs1 30Hbl yxo4a 3a NauneHToM M annapata Ans guanusa. [na aton uenu
cnegyeT MCMorb3oBaTb COOTBETCTBYHOLMIA HAMOMbHbIV CrMB Unu Tpyba, coeMHeHHas co CIIMBOM
pakoBuHbl. Ecnn Takon pgpeHax OTCyTCTBYeT, OTpaboTaHHbI OUManu3vnpylownin pacTtBop U
oTOpakoBaHHas o6paTHbLIM OCMOCOM Boda MOryT ObITb COpOLLEHBbI B pakoBMHY. Ecnn ncnonbsyetcs
TaKkow BapuaHT, pakoBMHY He crnegyeT NpUMeHATb ANa ApYyrux Lenen Bo BpemMs ananunsa, u cnegyet
no3aboTUTbCH O TOM, YTODObI NPaBUIbHO OYUCTUTBL PaKOBUHY nocne nedeHus. B niobom cnyyae B
MecTe cbpoca OofmkeH OblTb BO3AYLUHbIA paspbiB, YTOObI NMpegoTBpaTUTb OOpaTHLIM MOTOK B
annapart gns guanuasa.

F.5.8 Onektpobe3onacHOCTb

Cnepyet yuutbiBaTh TpeboBaHus IEC/TR 62653 B OTHOLLEHUM 3neKTpOonpoBOAKK. NCTOUHMK
nUTaHusA, wucnonb3yembln Ana obopyaoBaHUA BOAOMOArOTOBKM, [LOMMKEH COOTBETCTBOBaATb
TpeboBaHnsam MOK 60601-1-11:2015 «M3penusa meauumHckme anektpuyeckue. Yacts 1-11. Obwme
TpeboBaHnsi 6e30NacHOCTM C  Y4EeTOM  OCHOBHbIX  (PYHKUMOHAmNbHbIX  XapaKTepUCTUK.
JononHutenbHbIn  cTanHgapT. TpeboBaHuMs K MeguMUMHCKOMY O00OpydoBaHWIO W cucTemam,
ncnonb3yembiM Ang yxoaa 3a 60rbHbIMY B AOMALLHEN cpeaey.

MopTaTvBHblE CUCTEMbI  BOAOMOArOTOBKM  OOSDKHbI  COOTBETCTBOBATb  MPUMEHUMbIM
cTaHgapTam anekTpobe3onacHOCTW, Kacawwmmcs anekTpoctatudeckoro paspsga  (ESD),
anekTpomMarHnTHon cosmectumoctn (EMC) n nobbim apyrum ctaHgapTam anektpobesonacHocTy,
ykasaHHbIM B MOK 60601-1-11:2015 «N3nenunsa meguumHckme anektpudeckne. Yactb 1-11. O6wne
TpeboBaHnss 6e30nacHOCTM C  Y4EeTOM  OCHOBHbIX  (QYHKUMOHAmbHbBIX  XapaKTepUCTUK.
JdononHuTtenbHblin  cTaHaapT. TpeboBaHua K MeguuuHCKOMY o6opydoBaHUIO WM cucTemawm,
ncnonb3yembiM And yxoga 3a OonbHbIMM B AOMallHen cpepe». KpanHe BaxHO, 4TOObI
9NEKTPUYECKMI LLIYM U yTeuKka Toka 6binv cBefeHbl K MUHUMYMY B OBLLMX NPUKPOBATHbIX YCITOBUSAX.
B aTux cpenax, BeposiTHO, eCcTb 060pya0oBaHMe ANs NOAOEPXKaHUS XXMU3HW, TaKoe Kak AblXxaTenbHbl
annapart, 4ns KOToporo c60on (PyHKUMOHMPOBaAHUA M3-3a ANEKTPUYECKUX MOMEX MOXET Bbi3BaTb
MeOULMHCKYIO Ype3BblyariHyo cuTyaumto. [poeepka anektpobe3onacHOCTM OOMKHA NPOBOAUTLCS
He pexe ogHoro pasa B rof. [NpoBepka anekTpobe3onacHOCTU Takke AOSMKHA NPOBOANTLCA Nocne
PEMOHTA, CBA3AHHOIO C CUCTEMOW 3NEKTPOCHABXEHMS, BKOYAs peMOHT Kabenen nutaHust n BUMOK
kabenen nuTaHus. Koprnyca KOMNOHEHTOB NOPTATUBHOW CUCTEMbI BO4OMNOATOTOBKM AOMKHBI UMETb

cTteneHb 3awmTbl oT Boagpbl IPX 1 B cootTBeTcTBUM ¢ M3AK 60529. NOCTOAHHBIN HAA30p 3a CUCTEMOW
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BOOOCHabXeHUs Heobxoaum AN NoadepXXaHNst METOA0B OYUCTKN B COOTBETCTBUM C TpeOoBaHUAMU

Oe3onacHoCTH.

F.6 KoHueHTpaT

F.6.1 BukapOoHaTHbLIN KOHLEHTpaT

N36b1TOK GruKkapOOoHaTHOrO KOHLUEHTpaTa crieqyeT YTUnM3nmpoBaTh NOcne Kaxaon obpaboTku.

KoHTerHepbl ana 6GukapboHaTHOro KOHUEeHTpaTa (eCnv OHWM UCNONb3YKTCS MOBTOPHO) M
npueMHble TPYOKMN OOSMKHBI AE3MHMULMPOBATLCA HE peXe O4HON Heaenu unu ¢ NepMognNYHOCTbIO,
TpebyeMon MeCTHbIMU TpeboBaHMSIMUM K SKCMyaTaLMOHHbIM Npoueaypam. NMocne gesnHgekummn nx
cnegyeT NPOMbITb OYMLLEHHOW BOAOW, AaTb BbICOXHYTb Ha BO3OYyXE U XpPaHWUTb NepeBepPHYTbIMU B
KOHLIe Kaxkgoro aHst 06paboTkn. Ecnun koHTeHepbl ANa KOHUEHTpaTa He MCNOMb3yTCA NOBTOPHO,
nx cnegyeTt yTUNn3npoBaTb B COOTBETCTBUM C MECTHbIMW TpeboBaHUSIMN.

Ecnu pactBop GukapboHaTa NpuroToBneH M3 NOpoLUKa, NauMeHT/MOMOLHUKMA OOSMKHbI ObiTh
COOTBETCTBYIOLNM 00pa3om o6yyeHbl, 4TOObl ybeauTbCsi, YTO MNPUrOTOBIIEHME pacTBopa
NPOMCXOANT B COOTBETCTBUN C JOKYMEHTUPOBAHHBIMU Npoueaypamu.

F.6.2 KncnoTtHbIn KOHUEHTpaT

MaumeHT/NOMOLLHUKM OOMKHbI BbiTb 00yYeHbl TOMY, YTO pasnuyHble annapaTbl Ana Ananvsa
MCNONb3YIT pas3nuyHble NPonopunn ANA KOHUEHTpaTa U BOAbl U YTO OHW AOMKHbI obecneynTb
MCNonb30oBaHWe MNPaBUITbLHOrO KUCNOTHONO KOHUEHTpaTa A CBOero annapata Ans guanusa.
Mcnonb3yemMblin KUCOTHBIW KOHLEHTPAT AOMKEH ObiTb 3a40KYMEHTMPOBAH Kak 4acTb NpOTOKona

neyeHund.

F.7 KoHTponb

F.7.1 KauyecTBO BOAbI 4N15 Ananuaa u guanusnpyoLlero pacteopa

XumMmn4yeckoe KayecTtBO BoAbl ANs Avanun3a A0MMKHO aHanmn3npoBaTbCsa He peXke OAHOro pasa B
rog Angd noaTBepXaeHus, Yto oHa cooTtseTcTByeT TpebosaHuam MCO 23500-3. bonee yactbiv
aHanms3 MoxeT NnoTpeboBaTbCs, ECNU CYLLIECTBYIOT CE30HHbIE KonebaHusa kayecTBa MCXO4HOM BOAbI
UM ecnu ucxogHas BoAda nopaeTcsa U3 CkBaxuHbl. [pu nobom pemoHTe obopymoBaHua Ons
BOAOMNOArOTOBKM CriedyeT OLUEHUTb ero BrMsHME Ha KavyeCTBO BOAbl AN AuManu3a U NpoBecTu
XUMMUYECKUI aHann3, ecnun ato HeobxoaMmo. XMMn4eckne UCnbliTaHns MoryT He noTpeboBaTbCA Npu
3aMeHe pacxOAHbIX KOMMOHEHTOB, TaKMX Kak OUNbTPbl UM ApYrne KOMMOHEHTbI, ONpeaeneHHble
n3rotoButenem kak Ttpebyowme perynsapHorM 3ameHbl Npu  HOPManbHOM UCMOSb30BaHUN.
XvMmunyeckne ucnbiTaHUA MOryT He notpeboBaTbCH, €Cnu BCe YCTPOMCTBO ANS BOAOMOArOTOBKM
3aMeHSIeTCA 9KBMBASIEHTHbIM YCTPOWCTBOM, KOTOpOe ObiNo BanuaupoBaHO W3rOTOBUTENEM B
COOTBETCTBMM C 9SKBUBANEHTHOW 3KCMNMyaTauMOHHOM chneuudukaumen Kak u 3aMeHdemoe

YCTPOWCTBO.
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Mukpobuonorunyeckoe KayecTBO ANanunsnpytoLero pacTBopa OOJDKHO ObITb
NpOaHanM3npoBaHO C  MWCMOMb30BaHMEM  KynbTyp W U3MEPEHUA  3HOOTOKCMHOB. Ecnu
Ananuampylowmin - pacTBop COOTBETCTBYeT pekoMeHgauuam MWCO 23500-5, TO MOXHO
NPeanonoXuTb, YTO Boda ANSA Auanu3a, nutawwas annapaTt ang guwanusa, u 6ukapboHaTHbI
KOHLleHTpaT OTBEeYatoT COOTBETCTBYOWMM TpeboBaHnam. OTéop npob ans mukpobronormyeckoro
nccnegoBaHns crieayeT NPoBOAUTL Nepen Ae3nHdeKumnen cucTtembl BOOOMNOArOTOBKM U annaparta
ana guanmsa. Ytobbl n3bexartb 0TCoOeqMHEHMUS LUMAHIOB U OTKPbITUS CUCTEMbI U3-32 BO3MOXXHOIO
3arpsi3HeHusi, cuctTema AosmkHa 6bITb CPOeKTUpPoOBaHa ¢ HEOOXogMMbIMKU OTBEPCTUSIMK ANst oTbopa
npo6. [na nonyvyeHuMs 3HA4YMMbIX pe3ynbTaTtoB  HeobXooMMO  YCTAHOBUTb  CUCTEMY,
obecneuvBaloyo Hagnexawun cbop o6pas3uoB U UX CBOEBPEMEHHOE MpeACcTaBfieHMe B
ncnbiTaTenbHyo nadopartoputio.

B pamkax nogorotoBkM K OuanuM3y Ha AOOMY NauMEHTbI/MOMOLUHUKA  OOIMKHbI  ObIThb
NMPOVHCTPYKTUPOBAHbI OTHOCUTENBHO ntoboro otbopa npob Ans aHanmusa kadecTBa Bogbl U
Ananuanpyrowero pacrteopa, KOTOpbIi OHM OOMMKHblI OyaoyT BbINOMHATL goma. Ecnm obpaseun
oTOMpaeTca KeEM-TO OPYrMM, KpOMe NauMeHTa/MOMOLLHMKA, 3TOT YeNoBEK Takke OOIMKEH ObiTb
06y4eH nNpaBunbHbIM Npoueaypam otTbopa 1 ucnbiTaHus obpasLoB.

F.7.2 O6opynoBaHue

F.7.2.1 O6uwue nonoxeHus

PernctpaumoHHbii  nUCT  JomkeH OblTb  MpeaocTaBneH  OTAeNneHveM  guanus3a  u
MCNonNb30BaTbCA AN8 perncTpaunm Bcex nokasarenen ahpekTMBHOCTM CUCTEMbI BOOONOATOTOBKM,
TpebyeMbix wmsrotoButenem obopyaoBaHMs unNu oTaeneHvemMm auvanus3a. MamepeHuss cnegyet
NpoBOAUTbL HE MeHee 4yeM Yepe3 15 MMH nocne 3anycka cucTeMbl BOAOMOArOTOBKM M OO Havana
Ananmaa.

Ecnn obHapyxuTca, 4TO Kakor-nmbo nokasatenb 3deKTUBHOCTU CUCTEMbI BOAOMOATOTOBKU
BbIXOAMT 3a npeaernbl 4ONyCTUMOro AnanasoHa, criegyeT yBe4OMUTb 06 3TOM OManun3Hbli LEHTP.

F.7.2.2 KapTpuoxXHbin ounbTp

PerynapHoe HabntogeHve 3a nepenagom aasneHns (AP) Ha ocagodHOM unbTpe MoXeT ObiTb
MCNoNb30BaHO B OOMAaLLHMX YCIIOBUSIX ONS onpenerieHnss MOMEHTa, Korga ocagouHbid hunbTp
OyoeT AeMOHCTpMpOBaTb MOBbILUEHHOE COMPOTUBIIEHME NOTOKY. CUCTEeMbI AMS UCMOSb30BaHUS B
AOMaLLHUX YCNOBUSAX, KOTOpble CNOCOOHbI OBHapyXuBaTb MOHMXKEHHbIE YCIOBMS MOTOKa 4epes
0CaflovHbIi OUNBbTP anbTepHATUBHLIMM MeTodamMu (Hanpumep, C KOHTPONieM noToKa Wnn
HeaoCTaTOMHOro OBHapPYXXEeHUsI NUTATENbHOW BOAbI), TAKKE AOIMKHbI CYUTATLCA NpMeMnemMbiMy ANs
peLLeHnsa 0 3aMeHe 0Cago4vHOoro unbTpa.

F.7.2.3 Ymarumrtenb

YKecTkoCTb BOAbI CriedyeT KOHTPONMPOBaTb Nepeq KaXgon npouenypon, ncnonbadys obpaseu,
NOSyYEHHbIN Yepe3 MapKMpPOBaHHbIN NOPT Ans cbopa Npob, pacnonoXeHHbIN Mexay ymsarymtenem
n membpaHammn o6paTHOro ocMoca, Unu 13 IMHUN OTOPaKOBKN U3 CUCTEMbI 0OpaTHOro ocmoca. [ns

UCNbITAHUM Ha XECTKOCTb, Tpebywmnx auddepeHunaumm useta, nNuuo, NPOBOAsLLEE aHanus,
126



FOCT P UCO 23500-1—2021

OOJMKHO ObITb B COCTOSIHMM pasnuyaTb LBETOBbIE pe3ynbTaTthl UCMbITaHUA. ECnn yenoBek He MOXET
pasnuMunTb 3T LBETa, criegyeT UCnorb30BaTb aBTOMATUYECKMIA aHanmsartop.

F.7.2.4 YrnepogHble cpeabl

Ecnn ncxogHasa Boga coaepXUT XnopamMuH B KOHUeHTpauuu 1 mr/n unm bonee, TO nepeg
KaXkgow npoueaypov crnegyeT npoBepsATb KOHUEHTpauuio obuwero xnopa. lMaumeHT/MOMOLHUK
OOKeH OblTb 0OydYeH TOMYy, Kak MpoOBOAUTb aHanu3 obuiero xmnopa, U TOMy, Kakve OencTBus
cnegyeT NpeanpuHATb, ecnun obwmin xnop obHapyXeH B KONMYeCTBE BbllLe yKadaHHOro npegena. B
3aBMCUMOCTU OT MUCMOSb3yeMOro Tecta NaumMeHT/MOMOLLHMK AOMKHbI ObiTb CNOCOBHbI pasnuyatb
pasHble OTTEHKM LBETa MWAM WUCMNOoMb3oBaTth UMAPOBON aHanu3aTop AOnsa onpeaeneHus
KOHLUeHTpauun obLyero xnopa.

F.7.2.5 O6paTtHbIn ocmoc

Mepen kaxgon npouenypon NPOU3BOAMTENBbHOCTb CUCTEMbI OOpaTHOrO OCMoOca [OSmKHa

KOHTpPOMpoBaTbCA NyTemM npoBepkKn NnpoBOANMOCTHU 06pa6OTaHHOI7I BOObl N NpoueHTa 0T6pa|<03|<|/|.

F.8 MepcoHan

MonuTtuka 1 npoueaypbl, NOHATHbIE NAUMEHTY U/ NOMOLUHWKY, ABNSAOTCS 06a3aTernbHbIMU
Hapsgy C yd4ebHOM MporpamMMoN, BKMAOYAlOWEN TECTUPOBAHWE KadecTBa, PUCKM U OMACHOCTU
HenpaBWbHO NPUrOTOBIIEHHOIO KOHLUEeHTpaTa n 6aktepuarnbHble Npobnemsi.

JNlvua, oakcnnyaTtupylowme obopygoBaHve B OOMALIHMX — YCMOBUSX, [AOMMKHbI  ObITb
COOTBETCTBYIOLWMM 06pa3om 0byyeHbl. OByyeHne AomKHO BbiTb CneundmuyHbIM 415 BbINONHAEMbIX
dyHKumn. CnegyeT UEHTPanuM3oBaHHO BeCTUM ydeT OobydeHus M nepuoamyeckn npoBepsiTb

COOTBETCTBME OrepaTopa Mo yCTaHOBMEHHbIM Npoueaypam.
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MpunoxeHune G

(cnpaBoYHOe)

Ocobble pekoMeHAaUum ans ocTporo avanusa

G.1 O6wwme nonoxeHus

[MonoxeHus, BKIOYEHHbIE B HACTOSLLEe NPUoXeHne, pacnpoCcTpaHanTcs Ha obopyaoBaHue,
ncnonb3yemoe Ans BOAOMNOArOTOBKU, MPUroTOBEHUSA KOHLEHTPaTOB M AnanuanpytoLero pactsopa
ANa npoBedeHns OCTporo Avanusa B YCroBWUSX CTauuoHapa. B HacTodwem npunoxeHuu
paccMaTpuBaloTCad  NOpTaTMBHblE  CUCTEMbl  BOAOMOArOTOBKW,  NpedHasHadYeHHble  Ans
MCNONb30BaHWSA C CUCTEMOM LOCTaBKM ANs NpoBeAeHns npoLueaypbl gnanusa y nocteny 60nbHoro.
OTO npunoxeHune He pacnpocTpaHsaeTcss Ha obopyaoBaHWE, UCNONb3yeMoe B LEHTpanbHbIX
cucTemax, KoTopble CHabXxatoT Tpu unm 6onee ToYEK NCNONBL30BaHUA B NanaTe «OCTPOro guanuaay.
OTN cUCTEMDBI CUMTAIOTCHA «LUEHTpanbHbIMU» CUCTEMaMy BOOOCHAOXEHWs W, TakuMm obpasom,
nognagatT nog obwme pykoBOAsSLIME YyKasaHWsa HacTtosiwero craHgapta. O6GopypoBaHue,
ncnonb3yemoe Ansg OAHOro nauneHTa Ha AOMY UM B AOME MpecTapernbix, He BXoauT B obnactb
NPMMEHEHUS HAaCTOSILLEro NPUNOXEHUs, MOCKOMbKY OHO nognagaet nog obracTtb NpUMEHEeHWUs
npunoxexus F.

PekomeHpaLmm, M3NOXeHHble B HACTOsILWEeM CTaHgapTe, B LENOM MPUMEHMMbI B YCNOBUAX
OCTpOM cuTyauum c JobaBneHMEM PYKOBOOSALWIMX YyKasaHWi, COOepXKallMxCA B HaCTOALEM
npunoxexuun. MNpu Mcnonb30BaHUM MeHee CTPOrmx MNOAXOAO0B OTBETCTBEHHOCTb 3a obecnedeHve
Hagnexatlero kKa4ecTsa BoAbl ANA Auanu3a NexuT Ha nonb3oBaTtene 3a CYET YCUNEHNUst KOHTPONs

n O6CJ'Iy)KI/IBaHVIFI CUCTEMbI BOOONOArOTOBKN.

G.2 KayecTBO Xungkoctu

Boaa n KoHUEHTpaT, ucnonb3yemble AN NpUroTOBMEHUS ANanU3MpyloLero pactesopa Ans
OCTpOro Ananuaa, OormkHbl COOTBETCTBOBATL TpeboBaHMsIM KayecTBa, n3noxeHHsiM B MCO 23500-
3 u pasgene 4 NCO 23500-4:2019 cooTBETCTBEHHO.

Onanunsnpylowmn pactBop, NPUroTOBMEHHBIN M3 BOAbl ONS AManv3a M KOHUEeHTpaTta Ang
MCNoNb30BaHMs NpU OCTPOM Auanu3e, LOMKHA COOTBETCTBOBATb TpeboBaHUSM KayecTBa,
n3noxeHHbIM B pasgene 4 NCO 23500-5:20109.

KoHTponb 3a nogTBEpXAEHMEM COOTBETCTBUSA XUMUYECKMM TPeOOBaHNAM K Ka4ecTBy AOSHKEH
OCYLLECTBINATLCS B COOTBETCTBUM C MONOXEHUAMN pa3gena 7 u nyHkta G.3, 3a UCKIToYEHNEM TOro,
4YTO, Kak NpaBuso, KOHTPOsb He TpebyeTcs B OHK, korga obopynoBaHMe He JKCnyaTupyeTcs.

CooTtBeTcTBME MUKpOBUOnornyeckum TpeboaHuam kadectesa MCO 23500-3 u pasgena 4
NCO 23500-5:2019 TpebyeT perynsapHon n 4Yacton gesnHdekunn obopyaoBaHUa B COMETaHUU C
TeCcTMpoBaHMEM AN MOATBEPXKAEHUS COOTBETCTBUSA 3TUM TpeboBaHusm. Ecnu pesynbrathbl

NCNbITaHNN He NOKa3blBalOT COOTBETCTBUS Tpe6OBaHVIFIM, cnenyet NpUHATb Mepbl N0 U3MEHEHUIO
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4yacToTbl U/MNK Npoueaypbl Ae3NHMEKUUN N UCTIbITAHWIA A0 TEX NOP, NoKa COOTBETCTBME He byaeT
NPOAEMOHCTPUPOBAHO.

MockombKy nNauMeHTbl B OCTPOM COCTOSIHUKW, BEPOSATHO, OGonee BOCMPUMMYMBBLI K
MUKPOBMONOrMYECKNM 3arpsisHUTENSIM B AnanunsaTte MoXeT OblTb LiernecoobpasHo UCrnonb3oBaHne

yNbTPa4YNCTOro AnanvanpyoLero pacteopa.

G.3 O6opynoBaHue

G.3.1 O6wWwme nonoxeHus

Hactoawwmin nogpasgen cogepXut crneuvanbHble pekoMeHpauum no obopyaoBaHuio Ons
BOAOMOArOTOBKN ANA Auanu3a npu ocTpom cocTtosiHun. Obwme TpeboBaHnA M pekoMeHgaummn K
o6opyaoBaHMo, UCNONb3yemMoMy A5 BOAONOATrOTOBKM ANS Lenen ananusa, copepXawmecs B
ctaHgaptax MCO 23500-3 n MCO 23500-2, NnpUMEHSAIOTCA, €CNN B HACTOSLWLEM MPUIOXKEHUN He
yKasaHo MHoe.

YCTaHOBWMK M MONb30oBaTeflb CUCTEM BOLOMOArOTOBKM [Ofsl OCTPOro AuManuia HecyT
OTBETCTBEHHOCTL 3a obecneyeHune Toro, 4Tobbl Boga, Npon3BOANMAs CUCTEMOW MpU YCTaHOBKE,
COOTBETCTBOBaNa MaKCUMMaribHO AOMYCTUMbIM YPOBHAM XMMWUYECKUX N  MUKPOBMONOrnMYecKmx
3arpsi3HeHnn, ykasaHHbiM B pasgene 4 CO 23500-3, wnu npegnucaHuio Bpaya. lNomumo aToro
Bpa4, OTBEYalOLWMN 3a OCTPbIA Ouanus, UM ero npencraBuTEflb HECYT OTBETCTBEHHOCTb 3a
MOHWUTOPUHI CUCTEMbI Ons obecrneyeHuss Toro, 4ToObl YCTPOMCTBO WM YCTPOWCTBaA [Afist
BOAOMOArOTOBKM NOAAEPXKMBaNM YpOBEHb KadecTBa BOAbl, COOTBETCTBYHOLIMA TpeboBaHWUSM
pasgena 4 MCO 23500-3.

Korga nauuweHTbl nMofy4atroT nevyeHne npu ocTpoM CocTosdHuM, obopyaoBaHve Oona avanvsa
OOCTaBNsIeTCs K NOCTENU nauueHta W MnoaknyaeTca K Gnwkanwemy BogonpoBoay. Takoe
BOAOCHabXXeHMe MOXET CoAepXaTb XMMUYECKNE BELLLECTBA, AoOaBnsiemble B BoAy BHYTpM 60nNbHML,
ans obecneveHus Toro, 4TOOblI pacnpegenuTenbHaa ceTb Obina cBobogHa OT naTOreHoB
(Hanpumep, NerMoHensn, NceBgoOMoHa U MMkobaKkTepuin), NOTOMy nogyYepkmBaeTcst HEOOXOANMOCTb
TOro, 4YtoObl nNepcoHan, OTBETCTBEHHbIA 3a AWanu3 B YCMNOBUAX MOYEYHOW WU UHTEHCUBHOWN
Tepanun, Obin ocBegOMMEH O MObIX NOTEHUManbHbIX NOCNEACTBUSIX, KOTopble Ae3UHeKuns
BONbHUYHOM CUCTEMBI OYUCTKM BOAbI MOXET OKa3aTb Ha 06paboTaHHY BOAY, MCMOMb3yeMyHo Ans
NPUroTOBMNEHMSA OManM3npyoLLEero pacteopa.

Mpun BbIOOpPE NOPTATMBHBLIX CUCTEM BOAOMOArOTOBKMN CreAyeT Takke y4nTbiBaTb CE30HHOE Mnn
Hauxyglwee kKayecTBO Bofbl. PekomeHayeTcsa mcnonb3oBaTb MnpeaBapuTenbHylo 06paboTKy Ans
yaaneHus 3arpsi3HeHW, KOTOpble MOryT YXyAWWUTb MPOU3BOAUTENBbHOCTE MOPTATUBHON CUCTEMBI
obpaTtHoro ocmoca (RO) unu gevonnsauunm (DI).

JMobas npouenypa TexHuMdeckoro obcnyxuBaHus, cBA3aHHas C obopygoBaHuem Ans
BOAONOArOTOBKM, Takas Kak 3aMeHa oTpaboTaHHbIX KOMMOHEHTOB, AOIMKHA BbIMNOMHATLCS, KOraa Hu

OVH NauUMEHT He NOAKMYEH K CUCTEME [IOCTaBKuU Anannsa.
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G.3.2 lMpepoTBpalleHne obpaTHOro noToka

B oTnunyme ot cuctem LeHTpanbHOro BogoCHabXeHNs1 B OTAEMNbHO CTOALLMX KNUMHMKaX Ananuaa,
CUCTEMbI BOLOCHAGXEHMA Ans OCTporo Auanumsa B OOnbLUMHCTBE CryvyaeB MNoAKMYalTCA
HENnOCPEeACTBEHHO K CMCTEMaM MUTLEBOM BOAbl. XOTA OYEHb ManoBEPOATHO, YTO nopTaTMBHASA
cuctema BogonoarotoBkn Oyaet cosgaBaTb 0OGpaTHbIM MOTOK U 3arpsi3HATb CUCTEMY MUTLEBOW
BOAbl, NpegoTBpalieHne obpaTHOro noToka cumTaetTca Heobxogumonm u 6GesonacHom Mepomn
NPeAOCTOPOXKHOCTM A5 3TUX CUCTEM. YCTPOMCTBO NpefoTBpaLleHns obpaTHOro NoToka, Takoe Kak
OCHOBaHHbIN Ha JaBneHumn KnanaH obpaTHOro NOToKa NN BakyyMHbIN BbIKoYaTeNb, JOSPKHO ObiTh
YCTaHOBSIEHO B TOYKE MOAKMIOYEHNS K CUCTEME NUTLEBOWN BOAbl. B HEKOTOPLIX CryyYasix MeCTHble
HOpPMbl MOTyT NoTpeboBaTb YCTaHOBKM BydhepHOM EMKOCTU B Ka4eCTBe NpeanoYTuTensHoro Metoga
npegoTBpalleHns obpaTtHoro noTtoka. KOHCTPYKTOpbl MOPTATUBHbLIX CUCTEM BOOOMOArOTOBKM
AOIMKHbI YYUTbIBATb BO3MOXHbIE Nepenagbl AaBNeHns U UX BINAHWUE Ha HUKECTOSLMNE KOMMNOHEHTbI
npv KannbpoBKe TakMx YCTPONCTB. YCTpPoOUCTBa ANa npeaoTBpalleHus obpaTHOro notoka AOMKHbI
ObITb UCMbITaHbl U OBCNYXXMBATbCA B COOTBETCTBUM C MECTHbIMM HOpPMamu, KacaroLMMncs
BOAOMPOBOAHBLIX CUCTEM.

OTpaboTaHHbIN  Onanuanpyowmin pactBop M OTOpakoBaHHasi Boga w3 6Gnoka cuctembl
obGpaTHOro ocmoca [OSMKHbI CriMBaTbCA B APEHaX Takum obpas3om, 4ToObl CBECTU K MUHUMYMY
BEPOATHOCTb 3arpsi3HEHMs1 30HbI yXO4a 3a NauueHToOM M annapata gna agnanusa. [Ans aton uenm
cnegyeT MCnonb3oBaTb COOTBETCTBYHOLLNA HAMNOMbHbIA CrMB Unu Tpyba, coeguMHeHHasi co CMBOM
pakoBuHbl. Ecnu Takon pgpeHax OTCYTCTBYET, OTpaboTaHHbIM ANanuM3vpyroLnin pacTBop WU
oTOpakoBaHHasi 06paTHbLIM OCMOCOM Boga MoryT 6biTb COpOLLEHbI B pakoBMHY. Ecnn ncnonb3yetca
TaKow BapuaHT, pakoBMHY He cneayeT NpUMeHATb AN Apyrvx Lenen Bo BpemMs ananusa, u cnegyet
no3aboTUTbCS 0 TOM, YTODObI NPaBUIIBHO OYMCTUTbL PaKOBMHY nocrie nedeHus. B niobom cnyyae B
mMecTe cbpoca [ormkeH OblTb BO3AYLUHbIA pa3pbiB, YTOObI NpenoTBpaTUTb OOpaTHLIM MOTOK B
annapart gns guanuasa.

G.3.3 3nekTtpobe3onacHoCTb

Cnepyet yuutbiBaTh TpeboBaHus |IEC/TR 62653 B OTHOLIEHWUM 3NEKTPONPOBOAKU. NCTOUHMK
nUTaHus, ucnonb3yembln Ansa  obopyaoBaHus Ons  Avanusa, [OOSPKEeH COOTBETCTBOBATb
TpeboBaHnsm MOK 60601-2-16. WCTOYHMK nuTaHWs, wucnonb3yembl Aansi obopyaooBaHus
BOAONOArOTOBKM, AOIMKEH COOTBETCTBOBATL TpeboBaHmam MAK 60601-1-11:2015.

MopTaTvBHblIE CUCTEMbI  BOAOMOArOTOBKM  [OJDKHbI  COOTBETCTBOBAaTb  MPUMMEHMMbIM
cTaHgapTam anektpobes3onacHOCTM, KacawwumMmcs anektpoctatudeckoro paspsga (ESD),
anekTpomMarHnTHon coemectumoctn (BMC) n nobbim ApyrMm ctaHgapTam anekTpobesonacHoCTy,
ykazaHHblM B MOK 60601-1-11:2015. KpariHe BaxHO, 4YTOObI SMNEKTPUYECKUIA LYyM U yTeyka Toka
ObINKn cBeAEHbl K MUHUMYMY Kak B OTAENEHUN MHTEHCUBHOM Tepanun, Tak U B 00LLMX NPUKPOBATHbIX
ycnoBusix. B aTux cpenax, BeposAiTHO, ecTb obopyaoBaHue Ansa noaaep)kaHusi XKu3Hu, Takoe Kak
AblxaTenbHble annapatbl, Ans KOTOpbIX COON (PYHKLUMOHMPOBAHUS M3-3a SNEKTPUYECKMX MOMEX

MOXEeT BbI3BaTb MeOULMHCKYI uYpesBblyaliHylo cutyauuo. [MpoBepka anekTpo6Ge3onacHoCTy
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O0JPKHA NPOBOAUTBLCA HE pexe 0AHOro pasa B rog. [NpoBepka anekTpobe3onacHOCTM Takke JOSMKHA
NPOBOAUTBLCS MOCME PEMOHTA, CBA3AHHOTO C CUCTEMOMW 3JMEKTPOCHabXeHUs, BKIYasi PEMOHT
kabenen nutaHna u BWUIOK kabenen nutaHuda. Koprnyca KOMMOHEHTOB MOPTATMBHOW CUCTEMbI
BOAOMOArOTOBKM [AOSMKHblI MMeTb cTeneHb 3awuTtbl oT Boabl IPX 1 B cootBeTctBUM ¢ MOK
60529:1989+AMD1:1999+AMD2:2013 CSV «koHconuaupoBaHHass Bepcusi. CTeneHb 3awuThbl
oGecne4nBaeTca kopnycamu (IP-koa), a nmeHHO 3awmta npubopa OT KanaroLlen cBepxy BoAbl B
TeyeHne He meHee 10 MuHYT. MOCTOsIHHBIM HaA30p 3a CUCTEMOWN BOAOCHabXeHMa Heobxoamm ans
noaaepkaHva MeTogoB OYUCTKM B COOTBETCTBUM C TpeboBaHnsiMmM 6e30nacHOCTM.

G.3.4 ¥YrnepogHble cpeabl

MaumMeHTbel B OCTPOM COCTOAHMM MOryT ObITb  MeHee CnocoGHbl CnpaBuUTLCA C
npexaeBpeMeHHbIM MPOPbLIBOM  Xropa/xrnopaMmunHa, 4Yem cTabunbHble nauueHTbl, npoxogsiume
neyeHne B amMOynaTOpHOM YYpexaeHUn u3-3a ConyTCTBYKOLWMX 3aboneBaHun. Tam, rge 3To
NpakTU4eCKn BO3MOXHO, KOraa MyHUUunanbHasa Bo4a COAEPXKUT XNOpPaMuH B KOHLEHTpaumm 1 mr/n
unu Gonee, nopTaTMBHbIE CUCTEMbI BOLONOAIrOTOBKM AOSMKHbBI BKMAOYaTb NocrefoBaTenbHO ABa
yrnepoaHbIX Crios, KoTopble BMecTe obecneymsaoT MUHUMYM 10-MUHYTHOE BpeEMS KOHTaKTa YyacTtu
¢ Bogon (EBCT). WcTopuyeckn cnoxunocb Tak, 4To TpeboBaHMe O ABYX nocriegoBaTeNbHbIX
yrnepoaHbiX Crnosix 6bino OTMEHEHO AN MopTaTMBHLIX CUCTEM AManu3a u3-3a HenpakTUYHOCTU
obecrnevyeHmns 3TUX 0COBEHHOCTEN NPY COXPaHEHNM NOPTAaTUBHOCTM cuctembl. OfHaKo B HacTosLwee
BPEMSs CYLLECTBYIOT anbTepHaTUBHbIE TEXHOMOIMMKU, NO3BossoWme obecnevymts MOBUNBHOCTb NpK
COXpaHeHUn wm3bbITOMHOCTM, CBSA3AHHOW C [ABYMS nocrnefoBaTenbHbIMU  CROAMWU  yrnepoaa.
HekoTopble nopTaTtMBHble CUCTEMbI OBpPaTHOrO OCMOCA MCMOMb3yT OOWH HakonuTenb C
rpaHynMpoBaHHbIM akTnBmpoBaHHbIM yrnem (GAC), 3a KOTopbIM criegyeT NAOTHbIN YrNepoaHbIn
6nok B KkayecTBe [J004YMCTKM. B KayectBe anbTepHaTUBblI OMbIT MOKa3blBa€T, YTO MOXHO
ncnonb3oBaTh ABa NOocreaoBaTeNbHO YCTAaHOBMNEHHbIX YrNepoaHblX 6rok-punbTpa, paccuymTaHHbIX
B cooTtBeTcTBUM C¢ NSF Ha MMHMManbHYylO €eMKOCTb BoOcCCTaHoBneHuss xnopa 150 ™3
(npnbnuautensHo 40000 rannoHoB) npu pacxoge 7,7 n/MuH (2 rannoHa/MuH) M BXOOSALLYHO
KOHUEeHTpauuo cesoboaHoro xnopa 2 mr/n. B cnydae ncnonb3oBaHus yrinepogHble 6nok-unbTpbl
OOSKHbI  OblTb  MpedHasHaveHbl And  yaaneHus XxropamuHa. YrnepogHble  Onok-counbTpbl,
ONUCaHHbIE B 3TOM MPUITOXEHUW, HE [OIMKHblI HapywaTb TpeboBaHMSA K nuTaTenbHOW BOAE,
YCTAHOBMNEHHbIE W3rOTOBUTENEM CUCTEMbI OOpaTHOro oOcmoca. TecTupoBaHMe C  Lenbio
OEeMOHCTpauuKn, 4YTo ypoBeHb obuiero xnopa coctaenseTt meHee 0,1 mr/n, 4OMKHO NPOBOAMTLCA
nepeg Kaxaown npoueaypon ¢ ncnonb3oBaHMeM obpasua, Nosy4eHHOro 13 nopTa, PacnosioKeHHOro
mMexay AByms crnosamu unu ounbTpammn. Ob6opynoBaHne AOMKHO paboTaTb B TeYeHME HE MeHee
15 muH po Toro, Kak 6yaet otobpaH ncneityemMbin obpaseu. [Ana anutenbHbIX Npoueayp, Taknx Kak
NPOAOIKNTENbHBIA HU3KO3hekTnBHLIN Ananu3 (SLED), TectnpoBaHve MOXeT NpoBOAWUTLCA
npMMepHO Kaxable 8 4 npu ycnosun, 4yto EBCT yrnepoaHon cpefbl OCHOBaH Ha CKOPOCTU NOTOKa

ananunsata He meHee 500 mn/mMuH, a hakTnyeckaa CKOpPOCTb MOTOKA Auanu3aTta He npesblllaeT
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300 mn/muH. B Tex cny4vasx, korga HeBo3MOXHO obecneunTb akeuBaneHT 10-muHyTHOro EBCT ¢
yrnepoaoM, npakTu4eckne anbTepHaTuBbl BKOYalT gobaBneHne ackopOMHOBOWM KUCNOTbI B
KACIOTHLIN KOHUEeHTpaT unu 6onee 4vactoe HabniogeHve 3a obpaboTaHHOM BOOOW BO BpeEMs
npouenypbl Agnanuaa.

B pamkax nporpammbl OCTpOro guanusa HeobxoguMMo onpeaensitb, COAEPXKUT N NUTbeBas
BOAa, NnocTaensiemas 60nbHULEN NN APYrMM NOCTaBLLMKOM BOAbI, BTOPUYHbIE Ae3MHULMpYoLLme
cpencTtea, n TpeboBath, YTOOLI 3ab61aroBpEMEHHOr0 yBe4OMMNEHUs 06 MCMONb30BaHMM BTOPUYHbIX
Ae3VHDULMPYIOLWKX CPpeacTB Ansg obecnevyeHns BO3MOXHOCTU OLIEHKN UX BIIUSHUS Ha KavyecTBO
BOAbl 1 6e30nacHOCTb NauneHToB. [prumepom BTOPUYHOM OE3NHMEKLNN MOXET CIYXUTb YCTaHOBKa
CUCTEeMbI, FreHepupyloLen guokeuna xnopa. B Tom cnyyae, ecnv guokeua xmnopa npucyTCcTBYeT B
NMUTbEBOM BOAE, W B OTCYTCTBME [AaHHbIX O FEMONUTUYECKOM MOTeHumane AuMoKcMaa Xropa,
npeanaraetcs, 4Tobbl B MPOMEXYTOYHbIM NEpUog YPOBHU AMOKCHAA Xopa N3MEPSNNCE C MOMOLLbIO
MMeIoLLIerocs B NpoAaxe UCnblTaTernbHOro KoMnmekTa n 4Tobbl MakcumMarbHO 4ONYCTUMbIA YPOBEHb
anokcuga xnopa 6k ycTaHoBNeH Ha ypoBHe 0,1 mr/n.

G.3.5 VoHHbIN 06meH

G.3.5.1 [enoHusauyus

Korpa pgewoHusauust €BnsieTCss OCHOBHbIM  METOAOM OYMCTKM  BOAbl, PeKkoMeHayeTcs
Mcnonb3oBaTh ABa NepPeHOCHbIX HakonuTensa DI co cmelwaHHbIM cnoem B KOHUrypaumm pabdounin-
aooyncTka. B kavyecTBe anbTepHaTMBbl MOXXHO YCTAHOBUTb KATUOHHBIN M aHWOHHbLIN HaKoNUTenu, a
3aTeM HakonuTenb CO CMelwaHHbIM crnoem. Kaptpymxk DI gns OOOYMCTKM MOXET Takke
ncnonb3oBaTbCAa nocne noptatmeHoro RO, korga XMMMYeckuin coctaB UCXOOHOW BOAbI TAKOB, YTO
noptatmeHeln RO cam no cebGe He OGyaeT Npom3BOAUTbL BOAOY, COOTBETCTBYIOLLYHO TpeboBaHUAM
kavyectBa MCO 23500-3. Cuctembl 4enoHU3aumMn ans OCTPOro AManun3a AoMKHbl MMEeTb MeXaHn3m
npegoTBpalleHns nonagaHns obpaboTaHHOM BoAbl B TOYKY WCNOMb30BaHWsS, €cCnv  ee
conpotmenieHne coctaensgetr 1 MOmM-cm wnn wmeHbwe. DI gomkeH conpoBoXgaTbes
ynbTpaunbTpoM MnM Apyrm YCTPOWCTBOM AN yaepkaHus Oaktepui M 9HOOTOKCMHOB ANS
yAaneHnss MUKpobrnonormyecknx 3arpsasHeHui, KOTopble BO3HUKAIOT B CIOE CMOSbl AeNoHM3aTopa.

G.3.5.2 YmMmarantenu

Ecnm wvHOe He ykasaHO W3roToBUTENEM CUCTEMbI OBpaTHOrO OCMOCa, CUCTEMbI
BOAONOArOTOBKN, paboTalolme ¢ UCXOAHOM BOAOW C XecTkocTbio >10 GPG (akBmBaneHTHon 170
ppm kapboHata kKanbuua wnm 10°dH), OOMKHbI MMETb yMAryuTenb WNU Apyrue cpeacTsa
npegoTBpaleHna obpasoBaHua Hakunu. [Mpu Gonee HM3KMX ypoBHAX xecTkocTn (<10 GPG)
nonb3oBaTeNlb MOXET OTKa3aTbCHA OT WUCMOMb30BaHUSA YMArYMTENS, YBENMYMB 4acTOTY OYUCTKM
MeMOpaH OT Hakunn (KUCMOTHOW OYUCTKW) WU NEPUOAMNYECKM 3amMeHAss mMeMbpaHbl obpaTHoro
ocMoca B COOTBETCTBMM C UHCTPYKLUMSAMU U3rOTOBUTENS CUCTEMbI 0BpaTHOrO ocMoca. XKecTkocTb
NcxodHon Boabl U 06beM MCNONb3yeMor BoAbl OyayT onpenensTb YHacTOTy OYUCTKM MeMOpaH u/unum
3aMeHbl MemMbpaH. YTobbl cBecTM K MUHUMYMY TpeboBaHuUs K pasmepy U Becy, YMArdutenmu,

ncnosnb3yemMble B NOPTATUBHBLIX CUCTEMAX, HE OOJIKHbl OCHALWATbLCA Hakonutenem Anda coneBoro
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pactBopa. BmecTo aToro Ons pereHepauuu ymsrautenen crnegyeTr MCrornb3oBaTb OTAENbHYHO
pereHepaunoHHy0 CTaHUMIO C HaKonNuTenem Ansg ConeBoro pactsopa U UCTOYHUKOM BOAbI.

B oTnnyme oT ueHTpanbHbIX cMCTEM BO4ONOATOTOBKN, pereHepupyemMble YCTPOMCTBA, Takme Kak
YMArYMTENN, UCNONb3yeMble B MOPTATMBHbBIX CUCTEMax OYMCTKM BOAbl, HE BKMOYalOT cpeacTsa
npeaoTBpalleHns nonagaHvsa obpaboTaHHOW BOAbl B CMCTEMY OGpaTHOro ocMoca BO BpeEMs
pereHepauun. NopTaTMBHas cuctema BO4ONOArOTOBKM HE [OIMKHA 3KCNnyaTupoBaTbcs 6e3 Bcex ee
YCTPOWCTB NpeABapuUTENbHON OYUCTKN B PEXMME peanbHOro BpeMeHu. B GOnbHUYHbBIX YCrOBUSIX,
roe umMeeTcs LeHTpanbHOe yMAr4eHme NMTbeBOW BOA4bI, 06CNYXMBaOLWMIN NepcoHan AOMKeH ObITb
OCBEJOMSIEH O MNOTEHLMANbHOM BIUSAHMM XKECTKOM BOAbl Ha MPOU3BOAUTENBLHOCTL 0BpaTHOro
ocMoca W MOTeHUManbHOMW OMacHOCTM HECBOEBPEMEHHOW pereHepauMm Ang  nauueHToB,
HaxXo4sLLMXCA Ha gmanuse.

G.3.6 OGpaTHbIN oCMOC

Cuctema obpaTHOro ocmoca LOfmKHa AeMOHCTpUpoBaTb nogadvy BOAbl, COOTBETCTBYHOLLEWN
TpeboBaHmsim kadectBa WMCO 23500-3; B nNpOTMBHOM Ccriydae criegyeT WCnorb3oBaTtbh
OOMNOSMHUTENbHbIE OYUCTHbIE yCTponcTBa. lMonb3oBaTenb MOXET YCTAHOBUTb KOHTPOSb C TOYKM
3peHMs OTOpakoBkM M npoBogumMocTn obpaboTtaHHonm Boabl (RO). CooTtBeTcTBME 060OMM
KOHTpONMpyeMbIM napameTpam HeobXoanMO, NOCKOMbKY YBENUYEHME COAEPKaHUSA 3arpsa3HAOLLMX
BELLECTB B NUTATENbHOM BOAE MOXET NPUBECTU K TOMY, 4TO obpaboTaHHas Boaa byaeT HenpurogHa
ONS NpYMEHeHNs Ana guanuaa, gaxe ecrniv NpoueHT oTOpakoBkn MeMOpaHHbIX Mogynen ocTaeTcs
BbICOKUM. B 3TOM cnyyae ¢ Lenbio COOTBETCTBUS CTaHAAPTY AOMOMHUTENBHOE YCTPONCTBO OYUCTKU
BOAbl OOMKHO OblTb YCTAHOBMEHO Mocne cuctembl obpaTtHoro ocmoca. [lpumepom Takoro
YCTPOMCTBA MOXET ChYyXUTb KapTpUoX [AOOYUCTKM AenoHu3aTtopa. [lonb3oBatenb [OSMKEH
YyCTaHOBUTb aBapwuiHble npeaenbl Ans OTOpPakoBKM U NPOBOAMMOCTU obpaboTaHHOM BOAbl UK
obiero konmyecTBa pacTBOpPeHHbIX TBepAablx Beuwects (TDS), cneumduyHbX AnNg MecTa
npoBeAeHnsa OCTPOro auanuaa.

MembBpaHbl 06paTHOrO OCMOCa MMEKT TEHAEHUMIO paspyLllaTbCsl NOCTENEHHO, NOTOMY PUCK
OTNMYaeTCs OT UCTOLLEHUS OenoHu3aTopa, Npu KOTOPOM OYEHb BbICOKME YPOBHW 3arps3HSAOLLNX
BELLECTB, TaKMX Kak (pTOp, MOryT BHE3anHo BO3HUKHYTb B obpaboTaHHOW Bode. PekomeHayeTcs,
4YTOObLI CMCTEMbI OBpaTHOrO0 OCMOCA, MUCMONb3yeMble B YCMOBUSX OCTPOro Awanuaa, BKro4vanm
CpencTBo nNpenoTBpalleHnsa nonagaHms obpaboTaHHOM BOAbI K NALMEHTY B cnyyae cpabaTtbiBaHUs
TpeBorn wu3-3a NpPoBOAMMOCTU oObpaboTaHHOM BOAbl WM cKopocTu oTbpakoBku. Cpeactea
npeaoTBpaLLeHnsa nonagaHms obpaboTtaHHOW BoAbl K NAUWEHTY MOryT BKMOYaTb aBTOMaTUYECKUN
OTBOA K APEHAKHOMY KranaHy, OTKMYeHne OOpaTHOro OCMOCa MMM HEMEASIEHHYH peakuuto
oneparopa Ha curHan TpeBoru.

G.3.7 OHOOTOKCUMHOBLIE (PUMBTPbI

Bbino gokasaHo, 4TO MCMOMb30BaHNE S3HOOTOKCUHOBBLIX (PUNBTPOB B CUCTEME BOOOMNOATOTOBKM

anga ocTporo gnannsa C Ucnosjib3oBaHMem 06paTHOFO ocmoca SIBMSIETCH M30bITOYHbBIM, y4nThbiBag,
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4yTO TakMe cucTembl paboTaloT B KOHdUrypauum npsiMor nogadn. SHOOTOKCUMHOBbIE (PUNLTPbI
crnenyeT ycTaHaBnvBaTb MOCHe HaKonuUTenen [evoHu3atopa B CUCTEMAaX, WCMOSb3YOLNX
AenoHusauuto. [laxke npu ncnonb3oBaHMM ob6paTHOrO ocMoca MOXKET ObiTb TPYAHO NoaAEPKUBATb
noptaTueBHoe obopydoBaHMe Ansi BOAOMOATOTOBKM M CBSI3aHHbIA C HUM annapaTt Ans auanusa
MOMHOCTBIO 3ALUMULEHHBIMU OT MUKPOOUONMOrMYECKOro 3arpsi3HEHUs], MOCKONbKY 0GopyaoBaHue
4acTo MCMNonb3yeTcs C NnepepbiBaMy U 4acTO NoAKMYaeTcs U oTkNoYaeTcs. 1o 3TUM npuyMHam
BCTPOEHHble UNbTPbl AN AManuU3vpylolero pacTBopa PeKoOMeHAylTCs B KayecTBe

OKOHYaTenbHOro 6apbepa NPOTMB 3arpsA3HEHUS AManU3npyILLErO pacTBopa.

G.4 MetoAabl MUKPOOMONOrM4eCcKOro KOHTpons

KoHTpornb MUKPOBHOro 3arpsisHeHust SBNseTca Hambornee CroXHbIM acnekToM noaaepXaHus
nopratmBHoro obopygoBaHus B COOTBETCTBUM C TpeboBaHmamun WCO 23500-5. W3-3a
HeCTaHA4ApTHOro XapakTepa OCTPOro Auanusa CUCTeMbl, UCMNONb3yeMble ANs OCTPOro Avanuaa,
paboTaloT ¢ nepepbiBaMM U MOTYT 4acTO MOAKMKYATLCA WU OTKNIOYATbCHA, KPOME TOro, OHU MOTyT
ObITb 3ape3epBUpOBaHbl crneunanbHO AN WUCNOMb30BaHUA B YCMOBUSAX OCTPOro yxoda 3a
naumeHTamu. Takum obpas3om, OHU LOMKHbl ObITb CKOHCTPYMPOBAHbI M NOOLAEPKMBATLCA TaKUM
o6pas3om, 4TOObI CBECTM K MUHUMYMY pasMHOXeHue Oaktepun. [omkHa CyLlecTBOBaTb
HenpepbIBHasA NporpammMa NoBbILLEHUSA Ka4ecTBa KOHTPOrsS 3a paboTon un ob6CcnyXMBaHMeEM cCUCTEM,
ncnonb3yemMmbix [Ans NpoBeAeHMs OcTporo Aauanus3a. Cuctemy obpaTtHoOro ocmoca cnegyet
Ae3vHpUUMpoBaTb B COOTBETCTBUM C MHCTPYKUMAMW U3roToBuTena wm OGonee 4acTto, ecnu
obopynoBaHue He aKcnyaTUpyeTcsl B TeHEHNE HECKOMbKUX OHEN N ecni pesynbTaTthl UCNbITaHU
nokasblBaloT, 4YTO rpaduk AesvHpekumm HegoctaTtodeH pans obecnevyeHuss COOTBETCTBUS
MUKpobuonornyeckum TpeboBaHuaM kKadectBa nyHkta 4.1 UCO 23500-5:2019. [MoTteHuman
nponudepaumm GakTepun MOXHO yMeHbWWUTb, paboTas ¢ obopynoBaHMEM He MeHee 15 MUHYT
KaXxabl AeHb, HE3aBMCMMO OT TOro, MPOBOAUTCA N fiedeHne nnu Het. [lpyron nogxon 3aknovaeTcs
B AobaBneHun OGakTepumocTaTU4eckoro areHta (Hanpumep, 6ucynbuta HaTpus) B CUCTEMBI
obGpaTHOro ocmoca, noanexaiwime xpaHeHuto. Ecnu ucnonbsyetcss 6akTepnocTaTtMyecKui areHT,
annapat AofmkeH 6bITb YeTKO MapKMpoBaH, YTOObI yka3aTb Ha NPUCYTCTBUE 3TOro areHta. M3-3a
noTeHumManbHOro pocta 6akrepuin B yrnepoaHbIX cpegax HeobxoaMMo cnefoBaTb WMHCTPYKUMSM
N3roTOBUTENS NO NIIAHOBOW 3aMeHe YriepoaHbIX cpen, Aaxe ecnn obpaboTaHHas Boga Bce elle
MOXeT CoOoTBeTCTBOBaTb TpeboBaHuaAM K ob6wemy xnopy. B oTcytctBue pekomeHaaumn
N3roTOBUTENS YrNEepPOAHbIE HOCUTENN CrneayeT 3aMEHsITb HE pexe OOHOro pasa B LUECTb MECSLEB.
Mpn ycnoBmn HeNpepbIBHOrO NOTOKa AManu3npyoLLlero pacteopa Yepes annapar, annapaTbl Ang
ananunaa, KoTopble UCNOoNb3YHTCA ANA BbINOIHEHNS] HECKONBbKUX NpoLeayp B TeYEeHUEe OHSA, AOSKHbI
ObITb O4YMLLIEHbI MOCIE KaX40N npoueaypbl U Npoae3anHOUUNPOBaHLI B KOHLE OHS B COOTBETCTBUN
C WHCTPYKUMSIMW narotoButens. Ecnn noTok guanusmpytowero pacteopa OTCYTCTBYET B TeYeHUue
bonee 4 4 mexay npouenypamu, To nepeq NpoBeAEHMEM crieaytoLLen npouenypel annapat cnegyet

npodesnHguumpoBaTtb. Ecnv annapat He [Oe3sMHUUMPYETCA eXeOHEeBHO, ero cneayet
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aesnHduuupoBaTb nepen ucnonb3oBaHueM. [locKonbKy NMHMSA nodayn Bodbl B annapaT Ans
ananusa He [fgesnHduumpyeTcsa npu  Ae3nHdekuun annaparta, 3Ta NUHUSA JOoSMKHa  ObiTh
npoAaesvHuuMpoBaHa npu  Ae3nHgeKuun cuctembl obBpaTHOro ocmoca, Tawkke cregyet
paccMoTpeTb BO3MOXHOCTb 3aMeHbl 3TOW JIMHUK Ha perynsapHON OCHOBe, Hanpumep exerogHo. [Ans
3TOM NUHUM NpPeAnoYTUTENbHA Henpo3payvHasa Tpybka, no3Bonswwas YMEHbLUNTb BEPOSTHOCTb
pocTta BoAopocnen; ogHako Tpybka AormkHa ObiTb ogobpeHa wu3rotoBuTenem annaparta ang
Onanusa.

Ecnu ucnonb3ytotca oTaenbHble €MKOCTU ¢ GMKapOOHATHBIM KOHUEHTPaToOM U NpUEMHbIe
TPyOKM, TO OHWU OE3nHPULMPYIOTCA, Kak onucaHo B nyHkTe 8.2.3.4. Ecnu gns 6ukapboHaTHOro
KOHLleHTpaTa MCMorb3ylTCA MHOropas3oBble KOHTEMHEpPbl, OHW Takke Ae3MHMUUUPYIOTCH, Kak
onucaHo B NyHkTe 8.2.3.4.

CnepgyeT paccMOTpeTb BO3MOXHOCTb YCTAHOBKM BCTPOEHHOro urbTpa Ananusvpyrowero
pacTBopa B annapart Ans Ananusa, ecnv n3roToBUTenb annapara AOnyckaeT Takylo BO3MOXHOCTb.
B cnyyae ycTtaHOBKM ounbTp AN AManu3vpyrowlero pacteopa crnegyet obcnyxusaTtb U 3aMeHATb

B COOTBETCTBUUN C MHCTPYKUNAMU N3FOTOBUTENA.
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HauuoOHalNnbHbLIM CTaHAAPTaM

O603Ha4eHmne cCblfoYHOro

MeXayHapoOHOoro craHaapTta

CteneHb

COOTBETCTBUA

O603Ha4yeHne 1 HaumMeHoBaHWe COOTBETCTBYHOLLEro

HaUuMOHanbHOro cCraHaapTa

ISO 23500-3

IDT

TOCT P WCO 23500-3-2021 «[lNoaroTtoBka
XUAOKOCTEN ONa remogmanu3a u ConyTCTBYIOLLEN
Tepanun n MeHePKMEHT KadecTBa. YacTtb 3. Boga

ANs remMoAmanunaa u ConyTCTBYHLLEN Tepanumy»

ISO 23500-4

IDT

IOCT P WCO 23500-4-2021 «[llogroTtoBka
XWUAOKOCTEN ONa remogmanu3a u ConyTCTBYIOLLEN
TepanMm W MeHemXMeHT kadyecTBa. Yactb 4.
KoHueHTpaTbl ans remogunanunsa n

COMyTCTBYOLLIEH Tepanumny»

ISO 23500-5

IDT

IOCT P WCO 23500-5-2021 «lloaroTtoBka
XMOKOCTEN Ona remoamanunsa u ConyTCTBYHOLLEN
TepanMm W MeHemXMeHT kadecTBa. Yactb 5.
KauyectBo kmagkocten Agna  remogmanumsa W

COMyTCTBYIOLLIEH Tepanumny»

MpumeyaHue — B HacToswen Tabnuue Mcnonb30BaHO criefyollee ycroBHoe 0003HaveHne

CTeneHn cCooTBeTCTBMNA CTaHOAaPTOB!:

- IDT — ngeHTnYHble cTaHgapThl.
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