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Bnepevie 6 mupos6oii npaxmuxe 060CHOB8AHA MEXHONO02US PA3PAOOMKU AMMECTNOGAHNBIY MEMO-
oux evinornenus usmepenuii (MBH) xonyenmpayuii npoMoluieHHbIX WIMAMMOE MUKPOOPZAHUI-
Mmo6 (m.0.) u codepxawux ux muxpobuoix npenapamos (MII) 6 6030yxe paboueti 30Hbl, 6KIOUAIOULAS
paspabomxy memooos KoJIUUeCMEEHHOZ0 ONPEOeNCeHUs. COOEPKAHUSL M.0. 8 8030YUWHOU cpede U Mempo-
Jl02UMecKUe UCCAe008aHUS HA OCHOBE YHUDUUUPOBAHHBLY MEMOOUUECKUX NO0X0006 K OnpedeseHuIo
ONePAUUOHHBIX XAPAKMEPUCMUK U 6AIUOHOCTNU pa3pabomanivix memodos. C yuemom coepemer-
Hox mpebosanutl Hoewvlx cmandapmos ISO ycosepuencmeosana mexnonozus Mempoi02udeckux
uccedosanuli KoAUYecmeennozo onpedesenusi 6 6030yxe M.0. HA nNpumepe OPOKKevlx 2pudos
Saccharomyces cerevisiae JI153. Ynuguyuposannas mexmnonozus paspabomxu MBH xonuyenmpa-
uuu m.0. u MII 6 6030yxe pabouei 301bL N03601EM PAUUOHAIUIUPOsamb (N0 CHuKeHut obsema
pabom u 3ampam) ucciedosanus no paspabomre ammecmosannuix MBH 0151 HO8bLX HOPMUPOBAH-
HbLX M.0., UCNOAb30GAHUE KOMOPLIX obecneuusaem 3phexmuenvili OUHAMULECKUL KOHMPOIL CO-
depokanusi m.o. u MII ¢ 6030yxe paboueu 3onvl na coomsemcmeue ux I/Kep3 u 6 cayuae neobxo-
OUMOCU CBOEBPEMEHHOE NPUHAMUE NPEBEHMUBHBLX Mep.

Katouesvie croea: mukpoopzanusmvl-npooyyenmot, MUKpobvie npenapamol, xjiebonexapuoie
oposxikesuvie epubvl Saccharomyces cerevisiae JI153, memoouxu 6vlnoaHenUs USMEPEHUs UX KOHUEHM-
payuii 6 6030yxe paboueil 30Hvl, MEMPOI0ZULECKUE UCCIe008AHUS.
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MODERN TECHNOLOGY OF CERTIFIED METHODS
DEVELOPMENT FOR CONTENT OF ACTIVE STRAINS
AND MICROBIAL PREPARATIONS CONTROL

IN THE WORKING AREA AIR

For the first time in world practice, the technology for the development of certified measurement
procedures of concentrations of industrial strains of microorganisms (MO) and microbial preparations
(MP) containing them in the air of the working area has been substantiated, including the development
of methods for quantitative determination of the content of MO in the air and metrological studies
based on unified methodological approaches to determining the operational characteristics and validity
of the developed methods. Taking into account the modern requirements of the new ISO standards,
the technology of metrological studies of MO quantitative determination in the air was improved using
the yeast fungi Saccharomyces cerevisiae L153. Unified technology for the development of measurement
procedures of MO and MP concentration in the air of the working area makes it possible to rationalize
(to reduce the amount of work and costs) research on the development of certified measurement
procedures for new normalized MO, the use of which provides effective dynamic control of the MO
content and MP in the air of the working area for compliance with their hygiene standards and,
if necessary, timely adoption of preventive measures.

Key words: active strains, microbial preparations, baker’s yeast Saccharomyces cerevisiae L153,
measurement concentrations procedures in the air of the working area, metrological studies.

bICTPO pa3BMBaOLLMECA B MUPE U Pecny6/\MKe LLMECA K BbICOKOTEXHOAOTMYHBLIM V 1 VI ykhnapaM KO-
benapycb NpuopUTETHBIE HaNpaBAEHUS Mpo- HOMMWKHK, OCHOBaHbl Ha WUCMNOAb30BaHWKU Pa3ANYHbIX
MbILIAEHHOM U MEAULIMHCKOW BMOTEXHOAOTMK, OTHOCS- BMAOB N POAOB LUTaMMOB U CEPOTUNOB CENEKTUBHbIX
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WA MYTaHTHbIX (MOAYUYEHHbBIX METOAOM FEHHOW MHXe-
HepWKU) MUKPOOPraHM3MOB B KauecTBe NPOOMOTUKOB,
NPoAyLEHTOB Henka (bomacca, KopMoBble A0BABKM),
XUMUUECKHKX MPOAYKTOB (MOAUCAxXapUAbl, OpraHuyecKme
KWUCAOTbI, CNNPTbI, BUOKaTaAM3), BUOAOTMUECKU aKTUB-
HbIX BELLECTB (@MUAOAUTUYECKUE, MPOTEOAUTUYECKHE,
NEKTOAUTUYECKME, LEANONOAUTUYECKUE U APYrne dep-
MEHTbI, FOPMOHbI, aHTUOUOTUKM, aMUHOKUCAOTbI, BUTa-
MUHBbI), A€KapPCTBEHHbIX NPEenapaToB U AArHOCTUYECKMX
CUCTEM, MUKPOOHbIX NMpenapaTtoB AAA 3aLUMTbl U CTUMY-
ASILIMM POCTa CEAbCKOXO3AMCTBEHHbIX PACTEHWI, OUUCT-
KW OT 3arpsi3HEHWIA MPUPOAHBIX IKOCUCTEM U Ap. [3].

BmecTte ¢ peaAbHbIM MOAOXWUTEABHLIM 3QbEKTOM
NPUMEHEHUS] NPOAYKTOB COBPEMEHHON OGMOTEXHOAO-
rMK, NPU NPOU3BOACTBE U MCNOAL30BAHUN MUKPOOP-
raHU3MOB-NIPOAYLIEHTOB (AAA€e — M.0.) U MUKPOOHbIX
npenapatoB Ha Mx OocHoBe (panee — MI1) BO3MOXHO
3arpsA3HEeHNE MK NPOU3BOACTBEHHOM CPEAbI, BblAe-
AEHME B BO3AYX pabouelt 30Hbl U aTMOChepbl C BPeA-
HbIM BO3AEMCTBMEM 3a CUET WX BbIPaXEHHbIX aANEPTU-
YECKUX U1 UMMYHOTOKCUYECKUX CBOMCTB Ha 3A0POBbE
paboTHUKOB U HaceAneHus [9]. ThAaBHbIM M Haubonee
3ddEeKTUBHLIM HanpaBAeHMeM obecneuveHus 6e3o-
NMacHOCTM NPOM3BOACTBEHHOM CPeAbl AAST PADOTHUKOB
ABASETCH TMIMEHMYECKaa perrnameHTaumsi BpeAHOro
MWUKPOOHOro MPOM3BOACTBEHHOIO GakTopa M C 3TUX
No3uLMIA aKTyanbHa pa3paboTka NpeAeAbHO AOMYCTH-
MbIX KOHLIEHTPaLUMIA B BO3AyXe pabouyert 30Hbl (aanee —
MNAKBP3) Harbonee LIMPOKO NPOU3BOAMMbIX U UCMOAb-
3yeMblIX LWTaMmoB M.0. U MI1 [9].

K HacTosiLeMy BpeMeHu pa3pabotaHa COBPEMEH-
Hag METOAOAOTUA TMIMEHUYECKOrO pernaMeHTUpoBa-
HWST U HOPMUPOBAHKA B BO3AYXe pabouert 30HblI, ycTa-
HoBAeHbl MAKBpP3 105 m.0. 1 26 MM [7, 9]. Cobatoae-
HWe pa3paboTaHHbIX TMIMEHUYECKMX HOPMATUBOB M.O.
1 Ml Ha MX OCHOBE BO3MOXHO TOAbKO MPWU NPOMU3BOA-
CTBEHHOM OOBLEKTMBHOM AMHAMMUYECKOM KOHTPOAE
C UCMOAb30BaHWEM aTTECTOBAHHLIMW MUKPOOUOAOT M-
yeCcKMMK AabopaTopmaMK BaAMAMPOBAHHbLIX METOAUK
BbINOAHEHWA U3MEPEHUSI KOHLIEHTPALIMI B BO3AYXE pa-
60ouel 30Hbl NPOMbILLIAEHHbIX LITAMMOB MWKPOOpPra-
HU3MOB KaK OTAEAbHbIX, TaK U B COCTaBE MUKPOOHbIX
npenapartoB (aanee - MBU).

OAHaKo B MMPOBOM NPaKTUKE OTCYTCTBYHOT EAUHbIE
B COOTBETCTBUM C TPebOOBaAHUAMMU MEXAYHAPOAHOM
opraHu3aumm no ctaHaapTuM3auuun (ctaHpaptel UCO)
YHUOULMPOBAHHbIE MOAXOAbI MO METPOAOTMUYECKUM
nccAepoBaHMAM U aTtectaummn MBU ¢ onpepeneHrem
onepaumOHHbIX XapakTEPUCTUK U BAaAMAHOCTU MpPEA-
BapuTEAbHO pa3dpabaTbiBaeMblX KOAMYECTBEHHbIX Me-
TOAOB OMPEAEAEHUSA COAEPXAHMA M.O. B BO3AYLUHOM
cpeae. MetopMyecKme NpuemMbl M aArTOPUTMbI pacyeTa
onepaumoOHHBIX XapaKTeEPUCTUK METOAOB ONPEeAENEeHNS
MUWKPOOPraHM3MOB CyLLECTBYOT TOAbKO AASl BOAbI, MK-
LLLEBbIX MPOAYKTOB M KOPMOB AASI XXMBOTHbIX [D, 6].

OpurunajbHble Hay4Hble myOauKanun [l

CnepoBaTenbHO, AAA obecrnedyeHuss COBAIOAEHMS
TpeboBaHWI CAHUTAPHOTO U METPOAOTMUECKOTO 3aKO-
HOAQTEALCTBA U TEXHUUYECKUX HOPMATUBHbIX NpaBoO-
BbIX akToB Pecnybanku beaapych B obracTv 6e3onac-
HOro obpatleHns M.o. u Ml Ha X OCHOBE aKTyaAbHbI
N HeoBXOAUMbI COBPEMEHHbIE METOAMUYECKUE TMOAXO-
Abl 1O NUX KOHTPOAIO B BO3AYXe pabouei 30Hbl Ha COOT-
BetcTBue MNAKBP3 Ha ocHOBE 0HOCHOBAHWUA TEXHOAO-
M1 paspaboTKn CTaHAAPTU30BAHHbIX U BAAMAMPOBAH-
HbIX MBW KOHUEHTPaALMIA M.O. B BO3AYLLHOM CPeAE.

LeAb paboTbl - 060CHOBATb COBPEMEHHYIO TEX-
HOAOTMIO Pa3paboTKM aTTECTOBAHHbIX METOAWMK Bbl-
MOAHEHUA U3MEPEHUA KOHLIEHTPALMIA NMPOMbILUAEHHbIX
LLITAMMOB MWKPOOPraH13MOoB B BO3AyXe paboueit 30HbI.

MaTepuanbl U MeTOADI

MepBbiM 3TanoMm TEXHOAOTMM pasdpadotku MBU
ABASINOCb 060CHOBAHWE EAUHbIX MPUHLMMNOB U MOAXO-
AOB pa3paboTku METOAOB KOAMUYECTBEHHOMO OMpeAe-
AEHUA COAEPXaHUS B BO3Ayxe M.0. U MI. OHU 6bIAK
OCHOBaHbl Ha 3KCNepPUMEHTAAbHOM MOAEAMPOBAHMU
MWUKPOOHOIo a3po30AS], Ha M3BECTHbIX 3Tanax v npue-
Max MMUKPOOMOAOTMUYECKOW MNPaKTUKKU: OT6op npobd
BO3AyXa acnupauMoHHbIM CNocoboM C yyeTom OTo-
6paHHOro o6bema, KyAbTUBUPOBAHWE B ONTUMaAbHbIX
AASl U3YYAEMbIX M.O. YCAOBUSIX HA MOAOOPAHHbLIX ce-
AEKTUMBHbIX MUTATEABHbIX CPEeAaXx, MOACHET CHOPMUPO-
BaHHbIX KOAOHWI C XapaKTEePHbIMU MOPGHOAOTUUECKH-
MW NpU3HaKaMu, MAEHTUGUKALMSA MUKPOOPraHU3MOB
N KOAOHWI, pacueT MX KOAMYEeCTBa Ha vallkax ¢ nepe-
pacuetom Ha 1 M3 Bosayxa [7, 9].

Ha co3paHHOWM MOAEAM pachblAeHUsi B 3aTpaBou-
HbIX Kamepax 06beMoM 250 A YCTaHOBKU MHIAAALMOH-
HOro MOAEAMPOBAHWA XUAKUX a3po30Aer oTpabota-
Hbl PEXMMbI CO3AAHUSI AMANA30HA KOHLEHTPALIMIM M.O.
B 3aMKHYTOM 06beMe C UCMOAb30BaHUEM Pa3AMYHbIX
TUNOB PACMbIAUTEAEN, MPU PA3HbIX CKOPOCTAX MOAAUM
Ha 9XEKTOPbI 1 Ha PacrbIAMTEAM NOTOKA BO3AYXa, IKCMO-
3UUMAX pacnbirAeHna MIT. ONTUMU3UPOBaHbBI NAPaMETPbI
acnupaumMoHHoro crnocoba otbopa nNpobd Bo3ayxa (Bpems
M 06bemM) NpU pasHbIX YPOBHAX MUKPOOHON HArpy3Ku,
NnpoBeAeHa ONTUMMU3aLMst COCTaBa NUTATEAbHBIX CPEA
N PEXUMOB KYABTUBUPOBAHUA AAA KAXAOrO LITamMMa
M.O. C UX NMOCAEAYIOLLEN UAEHTUPUKALIMEN. TTOAYUEHHBIN
MacCWB 3KCNEPUMEHTAAbHbIX AAHHbIX MO3BOAUA Bbl-
SIBUTb XapaKTep M 3aKOHOMEPHOCTM PocTa M.O. B 3aBU-
CMMOCTU OT KOHLIEHTPALUKN B PUKCUPOBAHHOM 06beMe
3aTPaBOYHON Kamepbl. YCTAHOBAEHHbIE MPsiMble 3a-
BUCHMMOCTU MEXAY KOAMUYECTBOM BbIPOCLUMX KOAOHWI
Ha YallKe U 0TobpaHHbIM 06bEMOM BO3AYyXa B OCHOB-
HOM HOCUAM AMHEMNHbIN XapaKkTep, ONWUCbIBAAUCH pe-
IPECCUOHHBIMU YPaBHEHUAMU C KOIPOULUMEHTAMU Ae-
TepMuHauun R2 B amanasoHe 0,93-0,96, uto cBU-
AETEAbCTBYET O BbICOKOM AOCTOBEPHOCTU MOAYUYEHHbIX
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PE3YALTaTOB KOAUYECTBEHHOIO OMPEAEAEHNA KOHLEHT-
pauui M.0 B Bo3ayxe [9].

MprMMeHeHne 060CHOBaHHbIX METOAMYECKUX MOA-
XOAOB M NPUHLUMMOB MNO3BOAMAO OMPEAEAUTb B MOAEAL-
HbIX 3KCMEepPMMEHTax HEOBXOANMbIE YCAOBKSA 1 TpeboBa-
HUS No oTbopy NPob Bo3ayxa Ha MUKPOOHYLO obceme-
HEHHOCTb, YCTAHOBUTb MPSAMbIE KOHUEHTPALMOHHbIE
3aBUCHMMOCTH, BbICOKYHO AOCTOBEPHOCTb M YyBCTBM-
TEAbHOCTb KOAMYECTBEHHOTO OMNPEAENEHWUS] KOHLEH-
TpauMi B BO3AYXE a3pPO30AEN KaK WM3OAMPOBAHHbIX
LUTAaMMOB M.O. (XxAeboneKapHble APOXXEBble rpUbbI
wtamma Saccharomyces cerevisiae N153 (panee -
S. cerevisiae N153), Tak U psiAa MOHOKOMMOHEHTHbIX
M KOMBKMHMpPOBaHHbIX MIT no coaepXalmmen B UX CO-
CTaBe M.0., Ha OCHOBaHWM Yyero pa3paboTaHbl U YTBEPX-
A€Hbl UHCTPYMEHTaAbHbIE METOALI UX KOAUYECTBEHHO-
ro onpeAeneHus B Bo3ayxe pabouen 30HbI [9].

Ha nocaeaytollem atane ana paspabotkn MBU tpe-
60BanoOCb NPOBEAEHWE METPOAOTMUECKMX UCCAEAOBA-
HUM MO ONPEAENEHWUIO KaTeroOpUMHbIX XapakTEPUCTUK
pa3paboTaHHbIX METOAOB OMPEAEAEHUSI M.O. B BO3AYXE,
CBfI3@HHbIX C UX CNELUPUUHOCTBIO U CEAEKTUBHOCTLIO.

Pe3yabTatbl U 06Cy)XAeHUe

PaspaboTka aTTeCcTOBaHHbIX U BaAMAMPOBAHHbIX
MBW KoHUEHTpauuin MMKPOBHOrO0 a3po30Asi B BO3AY-
xe paboyer 30Hbl ABASIETCA AOCTATOYHO CAOXHOW aHa-
AUTUYECKON 3apayen, MOCKOAbKY CTaHAAPTM30BaHHbIE
METOAMYECKNE MOAXOABI K METPOAOTMUYECKOW OLEHKE
METOAOB OMPEAENEHMS B BO3AYXE M.O. OTCYTCTBOBAAM.

B cBA3K C 3TM Ha NOCAEAYIOLLEM 3Tane UCCAEAO-
BaHWM TPebOBaAAOCb OMPEAEAWUTb KaTeropuiHble xa-
PaKTEPUCTUKK paspaboTaHHbIX METOAOB OMPEAEAEHUS]
M.0. B BO3AYXe. AASI 3TOrO, UCMOAb3Ys 06LIME NPUHLMN-
nbl 1 TpeboBaHWA METPOAOTrMYeckoi oueHk MBW co-
AEPXaHWUA MUKPOOPraHNM3MOB B BOAE, MULLEBbLIX NPO-
AYKTax U KopMax AASl XMBOTHbIX (GPOPMYyAbl pacuyeTa
ornepaumnoHHbIX XapaKTepucTuK) [4-6], BnepBble pas-
paboTaHbl TEXHOAOTUSI METPOAOTMUECKOM OLIEHKM KaTe-
FOPUMHBIX XapPaKTEPUCTUK U BaAMAHOCTM METOAOB OMpe-
AeNeHUst M.O. 1 MIT B BO3AYXE M @aArOpUTM pa3paboTKu
atTectoBaHHOM MBW KOHUEHTpauMi M.0. B BO3AYXE
paboueir 30HbI, Hanbonee NOAPOOHO W3IAOXKEHHbIE
B MHCTPYKUMKU NOo npumMeHeHnto Ne 009-1015 [7].

MepBOHaYaAbHas TEXHOAOTMS METPOAOTMUYECKOM
OLIEHKM pa3paboTaHHbIX METOAOB OMPEAEAEHUS COAEP-
XaHWA KAETOK LUTaMMOB M.O. B BO3AYXE U aTTecTaumu
MBW ocyLuectBafinack B coorBetctBum ¢ CTB UCO 5725
(4. 2, 3, 6) [8] 1 bbina OCHOBaHa Ha aHaAM3e cTaTUc-
TMYECKMX A@HHbIX pe3dyabtatoB 20 cepuit M3MepeHui
06pasLoB Npob Bo3ayxa pabouyer 30Hbl NPON3BOACTBA
M.0. A MI1 ¢ ABYKpaTHbIM MOACUYETOM ABYMS onepa-
TOpPaMK Ha NapanAeAbHbIX Yallkax 06LLEro KOAMYeCTBa
KOAOHWH, XapaKTEePHbIX MO KYAbLTYPaAbHO-MOPdOAOTMYE-
CKMM MpU3HAKaM AASl KAXAOMO LUTamMma M.O., MyTeMm

I MEAMLMHCKWK XYPHAA 2/2021

OLEHKN NPELM3UOHHOCTU METOAUKMU U HEOMNPEAEAEH-
HOCTM NMOACYETa C ONpeAeNeHUEM NoKa3aTenen B3Be-
LLIEHHOTO COBOKYMHOr0 OTHOCWUTEABHOrO CTaHAQPTHO-
ro OTKAOHEHMUS], CTAHAAPTOrO OTKAOHEHUS U 3HAYEHUS
npeaena NOBTOPSEMOCTH, CTAHAQPTHOTO OTKAOHEHMSA
NPOMEXYTOYHON MPELU3NOHHOCTH (BHYTPHUAabopaTop-
HOW BOCMPOU3BOAMMOCTH); PacLUMPEHHON Heomnpeae-
AEHHOCTU U3MEPEHMSA AAHHON METOAMKOWM NMPU BbINOAHE-
HWMK B YCAOBUMSIX AaBOpPaTOpMK; OLIEHKU NPOMOPLIMOHAADL-
HOCTU (AMHEWMHOCTM) METOAUKWU, ee crneundUYHOCTU
N CEAEKTUBHOCTM MO NOKa3aTeAIM YyBCTBUTEABHOCTH,
CneunMdrUUHOCTH, YaCcTOTE AOXKHOMOAOXKMUTEABHbIX U AOX-
HOOTPULATEAbHbBIX PE3YALTATOB; 3QPEKTUBHOCTH, Ce-
AEKTUBHOCTU U BEPXHEMY NpeAeny AMHEMHOCTU. Onpe-
AENEHWE YYBCTBUMTEABHOCTWU, CEAEKTUBHOCTU METOAQ,
ONPEAENEHNS YaCTOTbl AOXKHOMOAOXKHUTEABHbBIX M AOXHO-
OTPULATEABHbIX PE3YALTATOB MPOBOAMAOCH AAS KaX-
AOTO LWTaMMa M.O., BXOASILLLErO B COCTaB COOTBETCTBY-
towero MM [9].

Ha ocHoBaHWK pa3paboTaHHON TEXHOAOTUM METPO-
AOTMYECKMX UCCAEAOBAHUI BNepBble ObiAK pa3paboTa-
Hbl 1 aTTecToBaHbl PYI «benopyCcCKMI rocyaapCTBEH-
HbI MHCTUTYT MeTponorum» MBU B Bo3ayxe pabouen
30Hbl KOHLEHTPALMIN KAETOK M.O., BXOAAILLMX B COCTaB
M «BeTanpoTekTUH», «CTUMYA», TTpodnbakT M-duTon.

B nocaepylolleM TEXHOAOTMS METPOAOTMYECKMX
UCCAEAOBAHWI Obin@a HaMKM yCOBepLIeHCTBOBaHa
No MPUHUMMNMUAABHBIM NMO3ULMAM C yyeTom TpeboBa-
HUIM HOBbIX cTaHAapToB ISO [2, 10], 06yCAOBAEHHbIX
cneunouyeckuMmn MUKPOOUOAOTMUYECKMMU Napame-
TpaMKM UCCAeAYEMbIX 0OPa3LIOB BO3AYXa, T. K. pacnpe-
AENEHME M.O. B BO3AyXe paboyelt 30Hbl ABASIETCA OTHO-
CUTEABHO OAHOPOAHBIM.

B kauecTtBe npumepa NPUBOAUM PEIYALTATbl MET-
POAOTMUYECKOM OLIEHKKN pa3paboTaHHOW METOAMKH Bbl-
MOAHEHUSA U3MEPEHNI KOHLEHTPALMI KAETOK LUTaMMa
S. cerevisiae N153 B Bo3ayxe pabouyei 30HbI, BbIMOA-
HEHHOW B COOTBETCTBUM C YCOBEPLLUEHCTBOBAHHOW TEX-
HOAOTMEN OLEHKU KaTEFOPUMHBIX XapakTepuctuk. OHa
npeaycMatp1MBaeT MOAEAMPOBaHWE 3 YPOBHEN KOHTa-
MWHaLUK BO3AYXA KAETKAMKU M.O. C YYETOM 3HAYEHMUA
ycTaHoBAeHHoM MAKBP3 B aAManasoHe 15-50, 51-200,
201-2000 KOE/m3, pacueT onepaLMoHHbIX XxapaKTe-
PUCTUK ANl KAXKAOTO YPOBHS M3MEPEHUIN: NOKa3aTEAU
NPELN3NOHHOCTU (S, S, I Iy ), HEONMPEAEAEHHOCTH
noacyeta, NPONOPLUUOHAABHOCTU (AMHEMHOCTb), 4yB-
CTBUTEABHOCTb, CEAEKTMBHOCTb, YaCTOTa AOXHOMOAOXM-
TEAbHbIX U AOXHOOTPULLATEABHbBIX 3HAYEHUN, IPDEKTUB-
HOCTb, C MOCAEAYHOLLEN arrpaBaumen pe3yAbTaToB Kak
MaKCMMaAbHO MOAYYEHHbIX B LLEAOM AAS METOAMKM.

OueHKa nokasateAen NPeLn3MoHHOCTU METOANKM
M HeonpeAeAeHHOCTH noacyeTa. OueHKa B3BELLEHHOMO
COBOKYMHOI0 OTHOCUTEABHOIO CTAHAAPTHOIO OTKAOHE-
HUA (HEONPEAEAEHHOCTb MOACYETA MO TEPMUHOAOTUK
ISO 1384 3:2017 npor3BoAMAACh B COOTBETCTBUM C M. A.1
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A@HHOrO cTaHpapTa [2]). lNokasateAn Npeun3mMoHHOCTH
(noBTOPAEMOCTb M MPOMEXYTOUYHAA NPELUIUOHHOCTb
C U3MEHAILLMMCA GaKTOPOM «OnepaTop») ONnpeAeAs-
Amcb B cooTtBeTcTBumu ¢ CTb NCO 5725-(1-6)-2002 [8].
ANS OLUEHKM NPELM3UOHHOCTU UCMOAB30BaAWN PE3YAb-
TaTbl CTATUCTUUYECKOTO aHaAM3a AaHHbIX MUKPOOHOM

OpurunajbHble Hay4Hble myOauKanun [l

obceMeHeHHOCTH NPob Bo3ayxa pabouert 30HbI 610-
TEXHOAOTMYECKOrO NMPOU3BOACTBA S. cerevisiae N153.
MpoBepeHo p = 15 namepeHuit (n = 2), BbINOAHEHHbIX
C ABYMS1 UBMEHSIIOLLMMUCS daKTopamMu: BPEMSA U one-
paTtop, paccyMTaHbl 3HAYEHUSI OLEHOK CTaHAAPTHOIO
OTKAOHEHMWA noBTOpsAEeMOocTH (Tabanua 1).

Tabauua 1. ConocTaBAEHUE UCXOAHBIX AAHHbIX, aBCOAIOTHBIE Pa3HOCTH, KBaapaTbl Pa3HOCTEN,
npoeepka no Kputepuio KoxpeHa Ha BbiGpocbl, pacueT NOBTOPAEMOCTH

j Xia Xi Yia =10g1000) | Yie = log10(xie eyl | ewl® |
YpoBeHb 1: 15-50 KOE/m3
1 20 23 1,30 1,36 0,0607 0,0037
2 17 24 1,23 1,38 0,1498 0,0224
3 30 19 1,48 1,28 0,1984 0,0393
4 25 19 1,40 1,28 0,1192 0,0142
5 34 29 1,53 1,46 0,0691 0,0048
6 19 19 1,28 1,28 0,0000 0,0000
7 28 43 1,45 1,63 0,1863 0,0347
8 49 33 1,69 1,52 0,1717 0,0295 0,189
9 26 30 1,41 1,48 0,0621 0,0039
10 29 30 1,46 1,48 0,0147 0,0002
11 34 26 1,53 1,41 0,1165 0,0136
12 42 44 1,62 1,64 0,0202 0,0004
13 15 24 1,18 1,38 0,2041 0,0417
14 41 40 1,61 1,60 0,0107 0,0001
15 33 35 1,52 1,54 0,0256 0,0007
YpoBeHb 2: 51-200 KOE/m3

1 101 130 2,00 2,11 0,110 0,012

2 150 153 2,18 2,18 0,0086 0,0001
3 160 129 2,20 2,11 0,0935 0,0087
4 190 170 2,28 2,23 0,0483 0,0023
5 155 171 2,19 2,23 0,0427 0,0018
6 162 119 2,21 2,08 0,1340 0,0179
7 156 140 2,19 2,15 0,0470 0,0022
8 150 151 2,18 2,18 0,0029 0,0000 0,252
9 156 165 2,19 2,22 0,0244 0,0006
10 133 131 2,12 2,12 0,0066 0,0000
11 120 120 2,08 2,08 0,0000 0,0000
12 134 141 2,13 2,15 0,0221 0,0005
13 155 161 2,19 2,21 0,0165 0,0003
14 140 143 2,15 2,16 0,0092 0,0001
15 152 164 2,18 2,21 0,0330 0,0011

YpoBeHb 3: 201-2000 KOE/m3

1 462 460 2,67 2,66 0,00188 0,000004
2 433 430 2,64 2,63 0,00302 0,00001
3 463 459 2,67 2,66 0,00377 0,00001
4 482 483 2,68 2,68 0,00090 0,00000
5 484 490 2,69 2,69 0,00535 0,00003
6 481 495 2,68 2,70 0,0125 0,00016
7 493 495 2,69 2,70 0,00176 0,00000
8 521 520 2,72 2,72 0,00083 0,00000 0,205
9 541 530 2,73 2,72 0,00892 0,00008
10 460 500 2,66 2,70 0,0362 0,00131
11 480 490 2,68 2,70 0,00895 0,00008
12 565 530 2,75 2,72 0,0278 0,00077
13 510 540 2,71 2,73 0,0248 0,00062
14 440 500 2,64 2,70 0,0555 0,00308
15 550 570 2,74 2,76 0,0155 0,00024
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MNpoBepKy AMCNEPCUM HA OAHOPOAHOCTb BbIMOA-
HAAM o Kputeputo KoxpeHa. TecT-ctaTtucTnky Koxpe-
Ha C, paccuntbiBaAu no Gopmyae:

o MAXI(Yis ~yin)]
=P vin ~yin)?
rA€ i — UHAEKC cepun uamepenun, i = 1,...p, (p = 15);

Yi1» Yip — PE3yAbTAT U3MEPEHWIA, NPE0OPa3OBaHHbIN B
log,, KOE/M no ¢popmyne:

@

Yir = 10810Xi1115 Yo = 1081 0Xj121- 2

PaccuntaHHoe 3HayeHue TeCT-CTaTUCTUKU CPaBHW-
BaAM C KPUTUYECKUM 3HaueHnem KoxpeHa C, (v = 2,
f=15; P=95 %) = 0,471. Tak Kak BbIMOAHAETCH YCAO-
Bue C, < C.(v=2; f= 15; P = 95 %), T0 CTatucTn-
yeckue pasbpocbl M BbIOBPOCHI OTCYTCTBYOT. Pacuet
CTaHAQPTHOIO OTKAOHEHUSA MOBTOPSIEMOCTU NPOBOAM-
AW IO GOPMYAE:

S, = /le:l (YI;;;/Q)' 3)

NN MEAWUMHCKUM XXYPHAA 2/2021

CTaHAQpTHOE OTKAOHEHWE MOBTOPAEMOCTH, pac-
CUMTaHHOe coranacHo ¢opmyae (3), cocTaBAsieT
S, = 0,530 log,, KOE/m>.

PacueT cTaHAQPTHOrO OTKAOHEHMS 5,(0) NpoMexy-
TOUYHOW MPELU3UOHHOCTU MPOBOAUAK MO GOPMYAE:

15 .=V 15 (V, — v,.:
SI(O):\/E(Z(y,l y,z)j+(z(yb yb,)} "

2\iZz n-1 i1 h-1

rae Y, - pesyAbTaT U3MepeHuit, NpeobpasoBaHHbIi
B l0g,, KOE/Mm3; i - uHAeke obpasua, i = ...n (n = 15);
a, b - nHaekc paktopa onepatopa, A uam B.

CpeaHUEe 3HAUYEHUST V4 U Y, pacCUMTbiBaAn Mo Gop-
MyAaM:

Va=2iya/nuys =212 yu/n, (5)
rae Y, - pesyAbTaT U3MepeHuid, NpeobpasoBaHHbIi
B log,, KOE/M3; i - uHAEKC 06pa3ua, i = ...n (n = 15);

a, b - nHaekc paktopa onepatopa, A uan B.

PaccuntaHHble 3HaYeHUA OLEHOK CTaHAAPTHOrO
OTKAOHEHMA MPOMEXYTOYHON MPELU3UOHHOCTU MpPK-
BeAEHbl B TabauLe 2.

Tabauua 2. ConocTaBA€HUE UCXOAHBIX AAHHbIX, pacueT NPOMEeXYTOUHOM NPEeLU3UOHHOCTH

i Xia | Xig | Yia = 10810(Xia) | Yis = 10€10(Xis) | (Yia=Y1 cp) | (Yie=Y2 cp) (Via=Y1cp)? (Vie=Y2 cp)
YpoBeHb 1: 15-50 KOE/m3
1 20 23 1,30 1,36 0,145 0,087 0,0211 0,0076
2 17 24 1,23 1,38 0,216 0,069 0,0466 0,0047
3 30 19 1,48 1,28 0,031 0,170 0,0010 0,0289
4 25 19 1,40 1,28 0,048 0,170 0,0023 0,0289
5 34 29 1,53 1,46 0,085 0,014 0,0073 0,0002
6 19 19 1,28 1,28 0,167 0,170 0,0281 0,0289
7 28 43 1,45 1,63 0,001 0,185 0,0000 0,0341
8 49 33 1,69 1,52 0,244 0,070 0,0595 0,0049
9 26 30 1,41 1,48 0,031 0,028 0,0010 0,0008
10 29 30 1,46 1,48 0,016 0,028 0,0003 0,0008
11 34 26 1,53 1,41 0,085 0,034 0,0073 0,0011
12 42 44 1,62 1,64 0,177 0,195 0,0313 0,0379
13 15 24 1,18 1,38 0,270 0,069 0,0730 0,0047
14 41 40 1,61 1,60 0,167 0,153 0,0277 0,0235
15 33 35 1,52 1,54 0,072 0,095 0,0052 0,0091
Yicp = 1,456 Yocp = 1,449
YpoBeHb 2: 51-200 KOE/m3
2 101 130 2,00 2,11 0,161 0,047 0,0258 0,00221
3 150 153 2,18 2,18 0,011 0,024 0,000125 0,000566
4 160 129 2,20 2,11 0,039 0,050 0,00154 0,00253
5 190 170 2,28 2,23 0,114 0,070 0,0130 0,00484
6 155 171 2,19 2,23 0,025 0,072 0,000645 0,00520
7 162 119 2,21 2,08 0,045 0,085 0,00199 0,00729
8 156 140 2,19 2,15 0,028 0,015 0,000795 0,000218
9 150 151 2,18 2,18 0,011 0,018 0,000125 0,000327
10 156 165 2,19 2,22 0,028 0,057 0,000795 0,00320
11 133 131 2,12 2,12 0,041 0,044 0,00170 0,00190
12 120 120 2,08 2,08 0,086 0,082 0,00735 0,00668
13 134 141 2,13 2,15 0,038 0,012 0,00143 0,000136
14 155 161 2,19 2,21 0,025 0,046 0,000645 0,00211
15 140 143 2,15 2,16 0,019 0,006 0,000353 0,0000309
Yiep = 2,165 Yocp = 2,161
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MpoaoAxeHue TabamLbl 2

i | Xia | Xig Yia = 10&10(Xia) Yis = 10810(Xis) | (Yia=Y1cp (Yis=Y2 cp) | (Via=Y1cp)? | (VieY2ep)
YpoBeHb 3: 201-2000 KOE/m3

1 464 460 2,67 2,66 0,025 0,035 0,000633 0,00121
2 433 430 2,64 2,63 0,053 0,064 0,00284 0,00410
3 463 459 2,67 2,66 0,024 0,036 0,000587 0,00127
4 482 483 2,68 2,68 0,007 0,010 0,0000456 0,000183
5 484 490 2,69 2,69 0,005 0,007 0,0000246 0,0000532
6 481 495 2,68 2,70 0,008 0,003 0,0000587 0,0000083
7 493 495 2,69 2,70 0,003 0,003 0,0000093 0,0000083
8 521 520 2,72 2,72 0,027 0,019 0,000731 0,000343
9 541 530 2,73 2,72 0,043 0,027 0,00188 0,000718
10 460 500 2,66 2,70 0,027 0,001 0,000732 0,0000022
11 480 490 2,68 2,70 0,009 0,007 0,0000733 0,0000532
12 565 530 2,75 2,72 0,062 0,027 0,00387 0,000718
13 510 540 2,71 2,73 0,018 0,035 0,000316 0,00122
14 440 500 2,64 2,70 0,046 0,001 0,00215 0,0000022
15 550 570 2,74 2,76 0,051 0,058 0,00256 0,00341

Yicp = 2,690 Yocp = 2,697

MNokasateAn NPELM3NOHHOCTU B BUAE CTAHAAPTHbIX
OTKAOHEHWI YyCTaHaBAMBAKOTCS AAA BCErO AManas3oHa
namepeHus MBU Kak MakCUMaAbHOE U3 NMOAYYEHHbIX
COOTBETCTBYHOLLIMX OLIEHOK MO TPEM YPOBHSAM UCTbITAHWN.

3HaueHre npeaena NoBTOPSEMOCTH 1, IoglO(KOE/M3),
paccuuTbiBaAK nNo Gopmyae:

r= 2,80, (6)

Toraa r = 2,8x0,924 log,, KOE/m* = 1,485 log,
KOE/m3.

3HaueHre npeaena NPOMEXYTOUHON MPELM3MOHHO-
CTH r,(o)loglo(KOE/M3), paccumnTbiBaAK No GOPMyAe:

oy = 28010y (7)

YCTaHOBAEHHblE MOKa3aTteAM MpPeurM3noHHOCTH
B BUAE CTAHAAPTHbIX OTKAOHEHWI U MPEAEAOB NpUBE-
AeHbl B Tabanue 3.

OueHKy HEOMPEAEAEHHOCTU UBMEPEHUSA NPOBOAU-
A no ISO 29201:2012 [10]. PacumpeHHyo Heonpe-
AeneHHocTb U ¢ koadouumeHTom oxsata 2 (MpubAu-

3UTEABHO COOTBETCTBYIOLLLMUM AOBEPUTEABHOMY MHTEP-
Bany 95 %) paccuuTbiBaAu no Gopmyae

U =290 (8)

rA€ Oy — CTaHAGPTHOE OTKAOHEHME MPOMEXYTOUHOM
NPEUU3MOHHOCTH, log,, KOE/M3. PaclmpeHHas He-
OMNPEAENEHHOCTb AN AAHHOW METOAMKM MPU BbINMOAHE-
HWW B YCAOBUSIX AabopaTtopuu, paccumMTaHHas no epop-
myae (8), coctaBuaa 0,7372 log,, KOE/m3.

B cootBetctBMM ¢ ISO 29201:2012 noayyeHHas
OLUEHKa pacCLUMPEHHON HEONMPEAEAEHHOCTU OTHOCUTCA
K €AMHUYHOMY M3MEPEHMIO U MOXET ObITb MCMOAb30-
BaHa Kak MakCMMaAbHas OLeHKa HEOMNPeAEAEHHOCTH
AAA pe3yAbTaTa M3MePEHKUs, NOAYYaeMOro B COOTBET-
CTBUU C aTTecTyemon MBU.

YCTaHOBAEHHbIE 3HAYEeHUsA MOKasaTenen npeuu-
3MOHHOCTM (MOBTOPSEMOCTU, MPOMEXYTOUHOW npe-
LUM3UOHHOCTU, MPEAEAOB MOBTOPSEMOCTU U MPOMEXY-
TOYHOM NPELM3MOHHOCTH) U MAKCMMaAbHOM PacLUMPEH-
HOM HEONPEAENEHHOCTH Npu ypoBHe aoBepus P = 0,95
npuBeAeHbl B Tabaunue 4.

Tabavua 3. 3HaUeHUA noKka3aTenel NPEeLU3UOHHOCTU U MaKCUMaAbHOW PaclUMPEHHON HeoNpeAEAeHHOCTU
npuv ypoBHe poBepua P = 0,95 ponA Tpex Ayana3oHOB USMEPEHUA

YpoBEHb UCMbITaHUSA,

log1o (KOE/m°) 3y, log1o (KOE/m?)

CTaHA@PTHOE OTKAOHEHWE NOBTOPSAEMOCTH

CTaHA@pPTHOE OTKAOHEHMWE
NPOMEXYTOUHOW NPELN3MOHHOCTH (o), 10810 (KOE/m3)

1,458 0,084 0,14
2,163 0,040 0,060
2,694 0,021 0,033

Tabanua 4. 3HaueHUA NoKka3aTenel NPELU3UOHHOCTH (MOBTOPAEMOCTU, MPOMEXYTOUHOWU NPELU3UOHHOCTH,
npeAenoB NOBTOPAEMOCTU U NPOMEXYTOUHOW NPELU3UOHHOCTU) U MAKCUMAAbHON paclUMPEeHHOW HeONpPeAEAEeHHOCTU
npu ypoBHe poBepus P = 0,95 AAA METOAUKU BbINOAHEHUA U3MEPEHUN

CTaHAa PTHOE OTKAOHEHKE
NnOBTOPAEMOCTHU
01, 10810 (KOE/M?)

Mpeaen
NoBTOPAEMOCTHU I,
log1o (KOE/m3)

AvanasoH
n3MepeHus
BeAnurHa KOE/m3

CTaHAapTHoe OTKAOHEHUE
NPOMEXYTOUYHOW NPELU3UOH-
HOCTH 0j(0), 10810 (KOE/M3)

MpeaeA NnpomexyTouHoi | MakcMManbHas paclmMpeH-
NPeLn3MoHHOCTH Has HEONPEAENEHHOCTb
rii0), 10810 (KOE/M®) U, log1o (KOE/M°)

15-2000 0,084 0,24

0,14 0,38 0,28
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OueHka noraprdMMUUEeCcKoro OTHOLLEHUSA NpaBAO-
noaobus nNpPonopLMOHAAbHOCTU (AMHEMHOCTK) onpe-
AeAsiAacb No GopMyAe:

G2i= 2[01 NSty Co N2 4.+ Cn InC—”}, 9)
R1 R2 n
TAE C4, Cy, ...C,, =~ KOAMYECTBO KOAOHWIA Ha Yallkax; R,
R,, R, - 06bem npob Bo3ayxa. 3HaueHme G%, paccuu-
TaHHOe no popmyae (9), coctaBuao 8,234,

OueHka NponopUMOHAAbHOCTU (AMHEMHOCTHU) Me-
TOAMKU. BO3MOXHOCTb METOAMKK MPU UCNOAB30BaHUM
C ONMpeAeNeHHON MaTpuLen NnokasblBaTb pe3yAbraThl,
NPOMNOPLMOHAAbHbIE KOAUUYECTBY aHAAU3UPYEMbBIX M.O.
B MccAepAyeEMOM 06pasle, onpeAensinacb B COOTBET-
ctBuM ¢ ISO 13843-2017 [2].

AaHHble AAA OLEHKM MPOMOPLMOHAABHOCTH (AVHEN-
HOCTM) MOAYYEHbI NO pe3yAbTaTaM aHaAn3a 06pasLoB
pabounx npob Bo3pyxa pabouer 30HbI. [poBepeHo
6 onpepeneHWi, BbIMOAHEHHbIX C TPEMS MapanAenb-
HbiMK noacvetamu (n = 3). [pu oLEeHKe NPonopLMO-
HaAbHOCTW (AMHEMHOCTH) UCKAKOYAAK PE3YALTATbI MOA-
cyeTa C HU3KMM YMCAOM KOAOHUM (YPOBEHb HUXE YEM
3 KOE/M3). PesyabTaTbl NpeAcTaBAeHb! B TabanLe 5.

NN MEAWLMHCKUM XXYPHAA 2/2021

K. KOAOHUM C MOPPO-KYABTYPAAbHbIMWU MPU3HAKAMMU,
OTAMYHbBIMMK OT OMUCaHHbIX, OLEHUBAAM KaK NpeABa-
puteAbHO oTpuuatesbHblie (M0).

3ateM NpPOBOAUAM U3YUYEHWE C UCMOAb30BaHWEM
MWKPOCKOMMPOBaHNS METOAOM Pa3AaBAEHHOM KarAu.
Mopdonornueckune NpU3HaKu: KAETKM UMEKOT YAAUHEH-
HYHO, OBaAbHYH, SAAUNCOBUAHYH, WAW LUAPOBUAHYHO
dopmy. Pazmepbl KAeTOK BapbUpyroT OT 2,5 A0 10 Muk-
poMeTpoB B nonepeyHunke 1 ot 4 Ao 20 MKM B AAUHY.
KoAOHWK, BereTaTMBHbIE KAETKM KOTOPbIX OTAMYAAUCH
OT OMMWCaHHbIX TMHKTOPUAAbHbLIX MPU3HAKOB, OLLEHWU-
BaAM Kak UCTUHHO OTpULATEAbHbIE PE3YALTATHI.

MN3yyeHHble KOAOHUU MOACHUMTbIBAAM U OTHOCUAM
K CAEAYHOLLIMM KaTEropusiM: @ — NOAOXUTEAbHbIE KOAO-
HWK, KOTopble coaepxat S. cerevisiae N153; b — oTpuua-
TeAbHbIE KOAOHWU, KOTOPbIE copepkart S. cerevisiae N153;
C - MOAOXMTEAbHbIE KOAOHWK, KOTOPbIE HE COAEpPXaT
S. cerevisiae N153; d - oTpuLATEABHbBIE KOAOHWMK, KO-
TOopble He copepxaT S. cerevisiae N153.

Ha ocHOBaHWKM NOAYYEHHbIX PE3YALTATOB OLEHUBA-
AW YyBCTBUTEABHOCTb, CMELUPUYHOCTD, HACTOTY AOXKHO-
MOAOXMUTEABHbIX U AOXKHOOTPULATEABbHbIX PE3YALTATOB:
YyBCTBUTEABHOCTb = a/(a + b), AOAA 0bLLEro KoAnYe-

Tabanua 5. ConocTaBA€HUE UCXOAHDBIX AQHHBIX AAAl OLLEHKU NPONOPLUOHAABHOCTU (A\MHEMHOCTH)

Ne n/n 06bem Bo3ayxa, AmS Ri MapannenbHble NOACHETHI (3 YaLlKK) CymmMa KOAOHMIA Ha Halkax, C; OtHoweHue C/R;
1 20 9 12 8 29 1,45
2 30 23 24 20 67 2,23
3 40 31 34 39 104 2,60
4 60 77 65 62 202 3,37
5 80 74 72 69 215 2,69
6 160 90 84 83 257 1,61
Mrtoro: 390 Wtoro: 876

Kputeprvem nponopuroHaAbHOCTU (AUHEMHOCTH)
ABASIETCH CPaBHEHWE MOAYYEHHOMO 3HAUYEHWSA Gg c Teo-
PETUUECKUM 3HAUEHMEM 2 pacnpepeneHus AAa F =5
mp=0,1%, paBHbiMm 20,515. BbluncaeHHOE 3Haue-
HWE He NPEBbILAET 3HaYeHne x> AAA NATU cTeneHei
cBoboabl 1 p = 0,1 %, UTO CBMAETEABCTBYET O TOM, UTO
METOAMKA AAET pPe3yAbTaThl, MPONOPLMOHAABHbIE KOAU-
YyeCTBY aHaAM3MPYEMbIX MUKPOOPraHM3MOB B MUCCAE-
Ayemom obpasLe.

OueHka nokasarees crneUnpuUHOCTU 1 CEAEKTUBHO-
CTU METOAMKM. [ToKaszaTeAr cneumdrUUHOCTU U CEAEKTUB-
HOCTM OnpeAensiAnch B cooTBeTcTBUK ¢ ISO 1384 3:2017,
pa3aenbl 8, 9 [2]. MNoka3zaTeAn cneundruyHOCTM 1 ce-
AEKTUBHOCTU METOAMKM OLEHUBAAM MPU MOACHETE KO-
AOHWI, TUMUYHbBIX NO MOPPO-KYALTYPAAbHbIM MPU3HAa-
KaM (KOAOHMM cBeTAO-BexeBble, paamepoM 4-5 MM,
NOBEPXHOCTb raakas, MaToBas, KOHCUCTEHLMA NacTo-
obpasHas, popma Kpyraas, Kpas pPOBHbIE, BHYTPEHHUMN
y30p OTCYTCTBYET, NPOPUAb KOHYCOOBPa3HbIN).

3Ty KaTEropmio OLEHUBAAM KaK MPEANOAOXKMNTEAD-
HO noAoxuteabHble (MNMM) Ha ocCHOBaHWKM NEPBOK OLEH-

CTBa NMOAOXMTEAbHbIX PE3YAbTATOB, NPABUABHO OMpe-
AENEHHbIX NPY NPEANOAOKMUTEABHOM NOACUYETE; CNeLu-
durUHOCTb = d/(c + d), AOASI 0BLLEr0 KOAUUYECTBA OTPU-
LaTeAbHbIX PE3YAbTaToOB, NMPaBUAbHO OMNPEAEAEHHbIX
npv NPEANOAOXMUTEABHOM MOACYETE; YacToTa AOXKHO-
MOAOXMWTEAbHbIX PE3YALTATOB = C/(a@ + C), AOASI HabAto-
AAEMBbIX MOAOXMTEABHBIX PE3YALTATOB, ONPEAEAEHHbIX
OLWMBOYHO; YacToTa AOXHOOTPULLATEAbHbIX PEe3yAbTa-
TO0B = b/(b + d), AOAS HADAIOAAEMBIX OTPULLATEABHbIX
PE3yAbTaTOB, OMPEAEAEHHbIX OLIMOOYHO;, 3bDEeKTUB-
HOoCTb E = (@ + d)/n, AOAS KOAOHUI, ONPEAEAEHHbIX
NpPaBUALHO; CEAEKTUBHOCTb F = Ig [(@ + ¢)/n] - AOAA
npeAnoAaraeMblx LEAEBbIX KOAOHWW (npeanonarae-
MbIX MOAOXMTEAbHbIX PE3YALTATOB) OT 0OLLErO KOAMYE-
CTBa KOAOHWI. Pe3yAbTaTbl NPEACTaBAEHbI B TabAMLE 6.
B Tabaunue 7 npeacTaBAEHbl MOAYYEHHbIE B PE3YAb-
Tate aKCNnepMMeEHTa U aHaAM3a METPOAOTMYECKHNE Xa-
PaKTEPUCTUKM, MOKa3aTeAU CNELMPUUHOCTU U CENEK-
TMBHOCTU pa3paboTaHHOW METOAMKM.
CnepoBatenbHo, paspabotaHHas MBU obraapaet
BbICOKOW CNELMUPUYHOCTBIO, YYBCTBUMTEABHOCTBIO U Ce-
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TabAuLa 6. ConocTaBA€HUE UCXOAHBIX AAHHbIX AASl OLLEHKU NoKa3aTenem cneunprUUHOCTU U CEAEKTUBHOCTU METOAUKH

JTanbl MoAOXUTEABHbIE OTpuuaTteAbHble a b c d n
1 atan 21(@+c¢) 2 (b+d) 21 0 0 2 23
2 3tan 21(a + b) 2 (d)
YyBCTBUTEABHOCTb 1,000
CneunduyHocTb 1,000
YacTtota AOXHOMOAOXMUTEABbHbBIX PE3YALTATOB 0,000
YacTota AOXHOOTPULLATEABHbIX PE3YALTATOB 0,000
CeneKTUBHOCTb -0,039
AdDEKTUBHOCTb 1
BepxHuit npeaen AMHEMHOCTH He 6onee 150 KOAOHMIA Ha YalLKy

Tabauua 7. MeTpoAOrMYecKUe XapaKTEPUCTUKU U NOKa3aTeAu cneuudpruUHOCTU U ceneKTUBHOCTUM MBU KoOHLLEHTpaL Uil KAETOK
S. cerevisiae N153 B B.p.3.

MeTpoAaornyeckasn xapaktepucTuka, nokasateAm cneumduyHoOCTU U CEAEKTUBHOCTHU

MoAyyeHHasa oueHka

B3BelleHHOe COBOKYMHOE OTHOCUTEAbHOE CTaHAAPTHOE OTKAOHEHUWE NOACYETa, S,

0,101

CTraHA@pTHOE OTKAOHEHME NOBTOPSAEMOCTH, S,

0,530 log, , (KOE/m3)

Mpeaen NOBTOPAEMOCTH, I

1,485 log,, (KOE/m®)

CTaHAAPTHOE OTKAOHEHME MPOMEXYTOUHOW NPELUSUOHHOCTH, S0y

0,3686 log, , (KOE/m3)

MpeAeA NPOMEXYTOYHOW NMPELIM3UOHHOCTH, Iy

1,0321 log,, (KOE/m®)

PaclwunpeHHas HeonpeaeAeHHOCTb, U (k =2, P=95 %)

0,7372 log,, (KOE/m®)

YyBCTBUTEABHOCTb 1,000
CneunduyHoCcTb 1,000
YacTota AOXXHOMONOXKMUTEABHBIX PE3YALTATOB 0,000
YacTota AOXXHOOTPULLATEAbHbIX PE3YALTATOB 0,000
CeneKTUBHOCTb -0,039
b dEKTUBHOCTb 1,000

BepxHuit npeaen AMHEMHOCTU

A0 150 KOAOHMI Ha YallKy

AEKTMBHOCTbIO. Ha atom ocHoBaHunM MBW B Bo3ayxe
pabouel 30Hbl KOHLEHTPALMIA KAETOK APOXKEBbBIX MPU-
60B WTamMma S. cerevisiae N153 aTTectoBaHa pecnyb-
AMKAHCKMM YHUTaPHbIM NpeAnpuatnemM «benopycckui
rOCyA@pPCTBEHHbIM MHCTUTYT METPOAOTMMU» (CBUAETEAD-
ctBo Ne 1105/2018 o1 21.05.2018 r.).

Anpobaumsa MBW npu rurueHnYeckon oLueHKe MUK-
pobHoro 3arps3HeHUst Bo3pyxa pabouei 30HbI B Npo-
M3BOACTBE XAebomnekapHbIX APOXXEN Mokasano ee
06bEKTUBHOCTb U BaAUAHOCTb [1].

MNpuBepeHHas coBpeMeHHas TEXHOAOTUS paspa-
60TKM BaAMAMpPOBaHHON MBW KoHUEHTpaumMn M.O.
B BO3AYLIHOM cpeae oTBeyaeT TpeboBaHMSAM CTaH-
paptoB MCO, onpepensieT BO3MOXHOCTb MCNOAb30Ba-
H1Aa MBW aTTecTtoBaHHbIMKU MUKPOOUOAOTMUYECKUMU
AabopaTopUsAMM LIEHTPOB MMIMEHbI U 3MUAEMUOAOTUK
N BUOTEXHOAOTMYECKMX MPEANPUATUI AAS MPOU3BOA-
CTBEHHOIO KOHTPOAS coaepXaHUst M.o. 1 MIT Ha Ux OCHO-
Be B BO3AyXxe pabouel 30Hbl Ha COOTBETCTBUE UX M-
rTMEHUYECKUX HOPMATUBOB.

M3 npeACTaBAEHHbIX PE3YALTAaTOB BbINMOAHEHHbIX
MCCAEAOBAHUIN BbITEKAOT CAEAYHOLLME BbIBOADI:

1. BnepBble NpearOXeHa TEXHOAOTUSI pa3paboTku
aTTeCTOBAHHbIX METOAUK BbINOAHEHUS] UBMEPEHUIN KOH-
LeHTpauUMi MPOMBILLAEHHBIX LITAMMOB MUKPOOPTraHU3-
MOB M COAEPXALLIMX X MUKPOOHBIX NMpenapaToB B BO3-

Ayxe pabouel 30HbI, BKAOYatoLLan atan pa3paboTku
METOAOB KOAMYECTBEHHOIO OMNPEAEAEHUA M.O. B BO3-
AYLLIHOM CpPeAe W aTan MeTPOAOTMYECKUX UCCAeAOBa-
HWIA Ha OCHOBE YHUOULIMPOBAHHbIX METOAMYECKUX MOA-
XOAOB K OMPEAENEHMIO OMEPALIMOHHBIX XapaKTEPUCTUK
(cTaHA@QPTHOE OTKAOHEHWE MOBTOPAEMOCTU S, Npeaen
NMOBTOPAEMOCTU, CTAHAGPTHOE OTKAOHEHME U MPEAEN
NPOMEXYTOUHOW NPELM3UOHHOCTH, pacLUMPEHHAsN He-
ONpeAeNeHHOCTb) U BaAUAHOCTU (B3BELLEHHOE COBO-
KYNMHOE OTHOCUTEAbHOE CTAHAAPTHOE OTKAOHEHME MOA-
cyeTa KAETOK, UyBCTBUTEABHOCTb, CNELMPUUYHOCTD, Yac-
TOTa AOXHOMOAOXMTEAbHbIX U AOXHOOTPULATEABHbBIX
pPEe3yALTaTOB, CEAEKTUBHOCTb, 3OPEKTUBHOCTL, BEPX-
HUIN NpeAen AMHENMHOCTM) pa3paboTaHHbIX METOAOB,
KoTopble GOPMaAU30BaHbl B UHCTPYKLMK MO MNpume-
HeHuto Ne 009-1015 [7], uto obecneunBaeT paumo-
HaAM3aLUMIO (MO CHUXEHMIO obbema paboT 1 3aTtpar)
W CTaHAQPTU3aLMI0 METPOAOTMYECKUX MCCAEAOBAHUN
no pa3pabotke atrecToBaHHbIX MBW.

2. C yyeToM COBPEMEHHbIX TpeboBaHWI HOBbIX
ctaHpaptoB ISO ycoBeplueHCTBOBaHbI MO MPUHLM-
NUaAbHbIM MNO3ULMSAM METOAMUYECKUE MOAXOABI K MET-
POAOTMYECKON aTTecTaumMnu METOAOB KOAMUYECTBEHHOMO
ONpeAeneHusi B BO3AYXE M.O. Ha npumepe xaebone-
KapHbIX Apoxoken S. cerevisiae N153, npepycmatpu-
BaloLLME MOAEAMPOBaHUE 3 YPOBHEW KOHTaMUHaLMK

127



1 OpurunajbHbie HaAy4YHbIE MyOJIUKALHH

BO3AyXa M.O. B AManasoHe oT 15 po 2000 KOE/m3,
BKAtOUas 3HaueHns 2 MAK, pacuyet onepaumoHHbIX Xa-
PAKTEPUCTUK AASI K@XAOTO YPOBHA U3MEPEHUI U Mo-
CAEAYIOLLLYHO arrpaBaLMiO Pe3yALTaTOB Kak MakCUMaAb-
HO MOAYYEHHbIX B LLEAOM, ONPEAEAEHNE YYBCTBUTEND-
HOCTH, cneunduyHoCcTn n adpdpekTnBHocTM MBHN.

3. BbINOAHEHHbBIE METPOAOTMUYECKME WMCCAEAOBA-
HUSA MO3BOAMAM BrepBble pa3pabdboTaTb U aTTecToBaTb
METOAMKU BbINOAHEHWUA M3MEPEHUIN B BO3Ayxe pabo-
yel 30Hbl KOHLIEHTPALMI KAETOK APOXIKEBbIX TPMOOB
lWTaMmma Saccharomyces cerevisiae N153, KAETOK M.O.,
BXOASILUMX B COCTAB MUKPOOHbIX npenapatosB «beTa-
NPOTEKTUH», «CTUMYA», «[TpodnbakT M-duton, uto onpe-
AEASIET BO3MOXHOCTb OObEKTUBHO MPOBOAWUTL MPOMU3-
BOACTBEHHbIN KOHTPOAb COAEPXaAHWUS 3TUX M.O. U MI1
B BO3Ayxe pabouer 30Hbl Ha cootBeTcTBME UX MAKBP3
aTTecToBaHHbIMU MUKPOBMOAOTMUECKUMIU AabopaTo-
pUAMK BHE 3aBUCHMMOCTU OT UX BEAOMCTBEHHOM MOA-
UMHEHHOCTH, obecneunBaeT CBOEBPEMEHHOE MPUHS-
TME Mep MNPW HapyLleHWU AOMYCTUMbIX YPOBHEW 3a-
rpAABHEHMA M.O. BO3AYXa MPOM3BOACTBEHHOM CPEAbI.
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