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AnHoTanus. [IpencraBneHsl HOBbIE cXeMbl Momupukanun MeToga OuorecTHpoBaHHA. CXEMBI HCHONB3YIOT COBPEMEHHBIE
KOH/TyKTOMETPHUYECKHE TEXHOJOTUH U OCHOBAaHBI Ha aHAIN3e MHUKPOOHBIX «KPHBBIX POCTay. Permcrpammst NpoHCXOOuT B
pexXHMe PealbHOTO BPEMEHH ISl MHOXKECTBA ITapaJuIeNbHBIX 00pa3oB. IToka3aHbl pe3ynsTaThl COOCTABICHUS IIpe/yIarae-
MOI METOIMKH UMIICJAHCHOTO OHOTECTHPOBAHHS CO CTAHAAPTHBIM KYJIBTYPAIbHBIM METOIOM OIpEe/esIeHUs] O0IIero Kojande-
CTBa MHKPOOPTaHM3MOB B TECTHPYEMbIX oOpasuax. [IpencraBieHsl pe3ynsTraThl IPUMEHEHHS METOIMKU UMIIEJaHCHOTO OHO-
TECTUPOBAHUSI B HCCIEJOBAaHUM YTHETAIOMIEr0 JEWCTBUS JAe3MH(EKTaHTa XJIOPTeKCUANHA Ha IKH3HEIEATEIbHOCTh
Escherichia coli, nporiecca CKBaIlIMBaHUs MOJIOKA PA3IMYHBIMU BUAAMU MUKPOOPTaHU3MOB, a TAKXKE BIMAHUS (PEPMEHTHOTO
IpemnapaTa TPaHCTITyTAMHUHA3bl HA MEKPO(IIOPY 3aKBACKH.

[Ipennaraemelii B HacTosIIEH paboTe METO UMIIEAAHCHOTO OHOTECTUPOBAHUS 00ECIICUUBAET AOCTATOYHO BHICOKUI YPOBEHb
CXOIUMOCTH CBOMX JAHHBIX C JaHHBIMHM, II0JIy4acMbIMU B pE3yJIbTaTe¢ IPUMCHEHUS CTAHIAPTHBIX KyIbTYpPaJIbHbIX METOIUK
OnoTecTHpOBaHUS. MeTox MMeeT CiIeAyomye IPEeUMYIIecTBa: BO3MOKHOCTD TOy4YeHHs ITOAPOOHOI nH(OpManuyu o AuHA-
MHKE M3MEHEHUSI YHUCJICHHOCTH INOIMYIISIMU U MHTEHCUBHOCTH MeTaboin3Ma TEeCTOBBIX MHUKPOOPTaHWU3MOB; 3HAYUTENHEHOE
YMEHBILICHUE PAcXojla MUTATEJIbHBIX CPEell, a TaKXkKe BPEMCHHBIX U TPYyA03aTpaT UCCIIeNoBaTeNsl IPU IPOBEACHUM aHAIU30B;
TOBBIILIEHNE 00OBEKTUBHOCTH aHAIN3a.

KuroueBble ciioBa: 6noTecTHpOBaHHE, KOHIYKTOMETPHS, aHTUCENTHYECKAs! aKTUBHOCTh, MMIIEAAHCHBIH aHaIN3 MUKpOOpra-
HHU3MOB, MUKPOOHOJIOTHYECKHE KPUBEIE POCTA, TPAHCTITyTAMHUHA3a, CKBAIIBAHHE.
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Abstract. The paper deals with new concepts of biotesting method updating. Modern conductometric technologies and the
analysis of microbial «growth curves» are used. The registration occurs in a real time mode for the set of parallel samples.
Results are shown for comparison of the proposed impedance biotesting technique with standard cultural determination
method for total amount of microorganismes in the tested samples. Results are presented for practical application of the
proposed impedance biotesting technique to the analysis as inhibitory action of clorhexidine disinfectant on the vital activity
of Escherichia coli, as milk ripening process at the presence of various microorganisms species and protein preparations. The
impedance biotesting method, proposed in the present work, provides high level of its own data convergence with the data,
being received as a result of application of standard cultural biotesting techniques. Thus, the proposed method has such
advantages, as: an opportunity of the detailed information reception about dynamics change of magnitude of population and
intensity of test microorganisms

metabolism, significant reduction of the culture media amount used, as well as researcher's temporary and labor efforts while
the analyses realization, and the growth of analysis objectivity.

Keywords: biotesting, conductivity measurement, decontaminate activity, impedance analysis of microorganisms,
microbiological growth curves, transglutaminaza, milk ripening.

BBenenue

B nocnennee BpeMs Bce Oosiee akTyaIbHBIMH CTaHOBSITCA HMPOOIEMBI pa3pabOTKH Kak MOXKHO Oolee ObI-
CTPBIX, OOBEKTUBHBIX U JOCTYNHBIX AJISI MACCOBOTO IIPUMEHEHUS] METOJOB!

— BBUIBJIICHHUS] BCEX BO3MOJXKHBIX IMO3UTHBHBIX M HETaTHBHBIX CBOWCTB HOBBIX JINOO MOAU(MUIIMPOBAHHBIX IPO-
JYKTOB U IIPENapaToB;

— OINpeJeNieHns] YYBCTBHTEIBHOCTH K AHTHOMOTHKAM MHUKPOOPTaHU3MOB, WH(HIMPOBABIIUX KOHKPETHOTO
0OJIFHOTO B Ka)K/IOM KOHKPETHOM CIIydac;

— OIIEHKH CTETIeHH YHJOT'€HHOM U 9K30T€HHON MHTOKCHUKAIMHU KaXI0T0 KOHKPETHOTO OOJIBHOTO;

— TIPOTHO3HMPOBAHUS WHAWBHUIYAIbHONH UyBCTBHTEIHLHOCTH OOJIBHBIX K Pa3lWYHBIM BHJAM W JI03aM XHUMHO-,
paaualMOHHON U UHOW TEpaInu;

— OIICHKM CAHWTAPHO-THIMEHHYECKOTO COCTOSIHHS M CTEIEHH AKOJOTHYECKOr0 HEOIaromoiaydusi pasiIHIHBIX
MIOMEIIECHUS, TEPPUTOPHIA, BOIOEMOB H T.IL.;

— OIICHKH CTETIEHH TOKCUYHOCTH NPOMBIIIUICHHBIX U OBITOBBIX BEIOPOCOB U CTOKOB H T.JI.

Pemrenue BBIMIEYTOMSHYTHIX MPOOIEM MOXET OBITH OCYIIECTBICHO pa3sHBIMHU crocobamu. OmHAako Hau-
OoJiee MpUEMIIEMBIM W aJICKBATHBIM B HACTOSILEE BPEMsi NPU3HAHO HCIIOIB30BAHME /IS OTHX LIEJEH TeCTOBBIX
6uocucteM. [Ipu 3TOM B KauecTBe MOCIEAHUX MOTYT ObITh IPUMEHEHBI KaK OfHOKIeTouHbIe [1-8], Tak u Oonee
BBICOKOOPI'aHM30BaHHbIE OPTaHU3MBI (TaKHe, HapUMep, KaK IJIaHKTOH, PacTeHUs], phIObI, KPBICHI U T.IL.) [6—14],
a TaKkKe KyJIbTyphl KIIETOK MX TKaHeH, KpOBH U T.1.

Hcnonp3oBanue Juis niesell OM0TecTUpOBAaHHS MHOTOKJIETOUHBIX OPraHW3MOB TI03BOJISIET OoJiee aJieKBaTHO
MOJIEIMPOBATH C MX MOMOIIBIO YeIoBeYecKuil opranu3M. Ho 3To ke aenaeT npoBeeHNe TaKUX aHAJIM30B 3HAYHU-
TENIFHO OoJiee CIOKHBIM, JOPOTHM, JUIUTEIBHBIM M CyObEKTHBHBIM B OLIEHKE pe3yibTaroB. IIpuMeHeHue ke B
KauecTBE TECT-CUCTEM MHKPOOPTaHM3MOB, €CIM HE CHHMAaeT COBCEM, TO, MO KpaiHeH Mepe, 3HaYUTeIbHO
yYMEHbIIIAeT MHOTHE U3 BBIIIETIEPEUNCICHHBIX HEJOCTaTKOB. Kpome Toro, MHOTHE U3 TECTHPYEMBIX MPENapaToB B
KaueCTBE 1LIEJIEBOTO BO3JCHCTBHSA JOJDKHBI YTHETATh MM aKTHMBUPOBATH )KU3HEIESATENBHOCTh TEX WM MHBIX BU-
JIOB IMEHHO MUKPOOPTaHU3MOB, KaK MOJKHO MEHBIIIE BIUsIA HAa (PyHKIMOHHPOBaHKE 00Jiee BEICOKOOPTaHU30BAH-
HBIX OpPraHn3MoB. V B 3TOM ciydae HYXHO MPOBOIUTH OTJEIbHBIEC HCCIIEN0BAHMS ACHCTBUS TAKUX IPENapaToB
Ha OJJHOKJICTOYHbIE ¥ MHOTOKJICTOYHBIE OPIaHU3MBbI.

OnHako NPUHSTHIE B HACTOSALIEE BpeMsi B Ka4eCTBE CTAaHJAPTHBIX NMPHU OMOTECTUPOBAHHM NPOLEIYPHI
OLIEHKH 00IIel BBDKUBAEMOCTH MHKPOOPTaHU3MOB (3aKJIFOYAIOIINECS, B OOJBIIMHCTBE CIy4aeB, B OLIEHKE TOTO,
HAaCKOJIbKO HHTUONPYETCS — MM aKTHBHPYETCS, 110 CPABHEHUIO C KOHTPOJILHOM IPYIION — POCT KOJIOHHH TeCTO-
BBIX MHUKPOOPTIaHM3MOB Ha arapu30BaHHOI MHUTAaTENILHOM cpelie TociIe NHKYOAlMy UX B TEUYEHHE OJHUX WJIM He-
CKOJIBKMX CYTOK B CTEPWJIbHBIX YCJIOBHUSX NPH 3alaHHOM TeMIlepaTrype B MPUCYTCTBUU UCTHHHOTO MJIM KOJJIOWI-
HOTO PacTBOpa C ONPE/IeICHHOW KOHIICHTPAIMEH HCCIIeayeMOro BEeIeCTBa JIN0O MOCIIe BO3ACHCTBHS NHBIX (hak-
TOPOB) JIAfOT JINIIB JOCTATOYHO HEMOJIHYIO «CTaTHYHYIO» MH()OPMALIHIO O JICTAJIBHBIX HAPYIICHUSIX B )KU3HEICS-
TEJIbHOCTH TECTOBBIX OPTaHM3MOB.

Bcnencrsue aToro panee Hamu ObUIO NMPEIOKEHO, B YACTHOCTH, OLICHUBATH IIPU TIOJOOHOM OHOTECTUPO-
BaHWHU TAKKE HEJNETAJIbHbIC M3MEHEHUsI CTPYKTYypbl TEHOMA TECTOBBIX OPTaHM3MOB (B TOM YHCIIE IMPOCTPAHCT-
BEHHON — 3HAYMMO MEHSIOIIEHCS Jake B 3aBHCHMOCTH OT XapakTepa XU3HEACATeIbHOCTH OJHOTO M TOTO Ke
OpraHu3Ma) C MOMOIIBIO CIENHAILHO pa3paboTaHHOM crcTeMbl crieu(UUHbBIX (yopodOopoB C COrIaCOBaHHBI-
MU CIICKTPaJbHBIMEH U KOoMIUIekcooOpasyrontumu ¢ JIHK cBoiictBamu [15-18]. A B mocnemHee BpeMs Ipu OCy-
IIECTBJICHUU HCCIICOBAaHUN MO OMOTECTHPOBAHUIO C MTOMOIIBIO OHOKJICTOYHBIX MHKPOOPTaHU3MOB MBI CTaJIH
TaKKe MPOBOIUTH aHAIIN3 UX «KPUBBIX POCTa» C MPUMEHEHUEM MMIIEAAHCHBIX TEXHOJIOTHH, JOCTaTOYHO TOYHO,
Ha/Ie)KHO M Y0OHO peayn3yeMbIX sl TIOIOOHBIX IeJiel B HACTOsIee BpeMsl, B YaCTHOCTH, B TaKUX MUKPOOHO-
JIOTHYECKNX KOHIYKTOMETPHYECKHX aHanm3aropax, kak «BacTrac» mmm «Rabit», BEITyckaeMbIX KOMIAaHUSIMA
«SY-LAB GmbH» (ABctpus) u «Don Whitley Scientific Limited» (BenukoOputaHus) cOOTBETCTBEHHO, 3apeTH-
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cTpupoBaHHbIX B ['ocpeectpe cpeacts usmepenuit Poccuiickoit deaepanuu U 3KCILTyaTUPYEMbIX B COOTBETCTBUU
¢ TOCT 22171-90".
\

Onucanne npuOOPHON YaCcTH NpeIaraeMoro MeToaa UMIEIAHCHOT0 OUOTECTUPOBAHUS

Beimeykazanubie npuOOpsl TO3BOJISIIOT U3MEPSThH MIEKTPUUSCKUH UMIlenaHc (BeIr4YrHa, oOpaTHas Mmpo-
BOJMMOCTH CpElOH HEPEeMEHHOr0 3JIeKTpHdeckoro Toka [19]), u3MeHsIomMiACs BCIEACTBUE NPeoOpa3oBaHus
TECTOBBIMU MHUKPOOpPTaHU3MaMM B ITPOLUECCE UX KUIHCACATCIBHOCTU OJHUX XUMUYCCKUX BEUICCTB B JIPYTUC, B
ABTOMaTHYECKOM PEKUME, Yepe3 KaxK/able 6 MUH, Mapajyie’IbHO sl MHOXKECTBA (10 HECKOJILKMX COTEH) He3aBH-
CHMBIX XHJKUX 00pa3IoB.

[Tpy 3TOM KaxIbIii U3 TaKMX 00pa3lOB 3aJIMBAETCS CHaYaia B KojludecTBe OT 2 10 10 M1 B OTIENBHYIO
MHOTOPa30BYI0 H3MEPUTEIBbHYIO SUEiKy (BBIITOTHEHHYIO W3 CTEKJIA MM TEPMOIUIACTHKA, BBIICPKUBAIOIINX aB-
TOKJIaBUPOBAHUE BOJSHBIM MapOM, HAXOAIIMMCS TI0]1 AaBJICHUEM TIpH Temiteparype 10 121°C BKIIOUNTENTBHO, U
uMerollyio y anainuzaropa «Rabity, k npumepy, nuamerp 15 MM, Boicoty 100 MM 1 J1Ba 2JIEKTpOAa U3 Hepika-
BEIOIICH CTaNy JUIMHON 15 MM, pacroyioXeHHBIX B HIDKHEH 9acTH sUeiky, Kak moka3aHo Ha puc. 1). ITocne 3to-
ro oOpaser] MOXKET WHKyOMpOBAaThCS HEHNOCPEICTBEHHO B OJHOM W3 M3MEPUTEIbHBIX MOAYJICH aHaIM3aTopa B
TEYEHUE 3a/IaHHOTO BpeMeHH (OT HECKOJIBKHMX YacoB J0 HECKOJBKHMX CYyTOK) W NpH 33JlaHHOH Temreparype (B
nuanazone ot +3 go +50 °C).

M3MmepuTenbHBIN MOCT

®
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\
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Puc. 1. Cxema namepeHuns nmnepaHca (a) u ycTponcTBo n3amepuTenbHon syeikn bnoananusatopa «Rabit»
(co cTepunbHO-MmaprieBor Nnpobkon n B pasobpaHHom Buae) (6)

W3mepenune mMIieanca B KaXKIOW U3 SYCCK aHANM3aToOpa OCYIISCTBIACTCS KOHTAKTHBIM METOIOM C HC-
TTOJTE30BAHUEM MOCTOBOHW CXEMBI, IMOJOOHOH MOKa3aHHOW Ha puc. 1, Ha BXOI KOTOPOW TOHAeTCs] ePEeMEHHBIH
HU3KOYACTOTHBIN TOK, a OaTaHCHPOBKA MOCTA JI0 JOCTIHKECHUS Ha JETEKTOPE HYJICBOTO CUTHAJA OCYIICCTBISACTCS
KaK TI0 aMIDIATYNE, Tak U 10 (aze 3Toro curHana. [Ipu 3ToM TOYHOCTH (PUKCAIINH M3MEHEHHS KOTHYECTBA MHK-
poopranu3MoB B Kaxkaom obpasue cocrasisier okosio 10 KOE/Mi (KOE — kononneobpasyroiasi eiuHuUIa, B CO-
OTBETCTBHH C TEPMUHOJIOTHEH, IPUHATON IS CTAaHIAPTHBIX KYIBTYPaIbHBIX METOMOB OIpEeIeHUs B 0Opa3ax
KOJIMYECTBA KU3HECTIOCOOHBIX MUKPOOPTaHU3MOB).

KpOMe TOTO, €CThb BO3MOKHOCTH PETUCTPUPOBATH M3MCHCHUSA WHTCHCHUBHOCTH MeTa6OJ'II/13Ma TECTOBBIX
MHUKPOOPraHMU3MOB IPU MOCTOSHHBIM UX KOJINMYCCTBE ('—ITO TOXE MPUBOAUT K U3MCHCHHIO yITIa HAKJIOHA (1)I/IKCI/I-
pyeMol aHaJIN3aTOPOM 3aBUCUMOCTH UMIIEIAHCHOM AIEKTPOIPOBOJHOCTH CPEJIBI ), OT BPEMEHH T).

Buemnuii Buj 6noananuzaropa «Rabity mokasan Ha puc. 2.

"TOCT 22171-90. AHATH3aTOPBI KHUAKOCTH KOHAYKTOMETPHYCCKHE Tab0PATOPHBIE
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Pwuc. 2. BHelwHWiA BUA, MUKPOBMONOrM4yecKkoro KOHAYKTOMETPUYECKOTO UMMNeaHCHOro aHanmaartopa «Rabit».
CneBa — ABa M3mMepuTenbHO-NHKYDaLMOHHbBIX Boka (KaXxabl U3 KOTOPbIX MOXET MHKYOUpOBaTLCHA Npy OTAENBHO
3agaBaeMon TemnepaType, BknoyaeT 32 He3aBMCMMO ApYr OT Apyra 3anonHsembix obpasuamm n namepaemMbIx

Avelikv, nmeet rabaputel 400x600x400 mm 1 BecuT 35 kr). CnpaBa — ynpasnsiioLwmii NpoLecCopHbIn Brnok,

K KOTOPOMY MOXET ObITb NoAcoeanHeHo 40 16 namepuTenbHO-NHKY6aUMOHHbIX 6riokoB

OnucaHue MeTOAUKHU U Pe3yJIbTATOB COMOCTABJIECHHUS NMPeJIaraeMoro crnocoda
HMIEAAHCHOT0 OHOTECTHPOBAHHS €O CTAHAAPTHBIM KYJIBTYPAJILHBIM METOA0M

Ha puc. 3—5 mokaszaHbl pe3yibTaThl COINOCTABICHHS IpeagaraeMoll METOAWKM HMIIEJAaHCHOTO aHan3a
MHUKPOOPI'aHU3MOB CO CTaHJApTHBIM KyJIBTYpaJIbHBIM METOIOM OIIpejesieHHs] B oOpasnax oOIIero KojindecTsa
kietok E. coli (kak Hanbolee MIMPOKO HCIIOIb3YEeMOTO Ha CETOJHSLIHWI JICHb CaHUTapHO-IIOKa3aTeIbHOTO U
TECTOBOTO M3I/IKpOOpFaHI/13Ma), peanusyemoro B coorBerctBu ¢ TOCT 18963-73', TOCT 26670-91° u TOCT
10444.15-94°.

Ay /’——_'Tz—_-— n
1
I
— I I 1AY
] T
A(Ay)/ At
e 3
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Puc. 3. ConoctaBneHne TUNUYHBIX «KPUBbLIX POCTa», PEMMCTPUPYEMBIX A5l YNCTOM KYNbTYPbl MUKPOOPraHM3MoB
B 3aMKHyTON cucTeme (6e3 fobGaBneHus nuTaTenbHbIX BELLECTB M OTBOAA METAbONUTOB Nocne Havana
MN3MEPEHMI): HENOCPEACTBEHHO MO M3MEHEHMWIO KOHLIEHTpaLMK MUKPOOHbIX Ten (n, KOE/mn) (1); kocBeHHO,
Nno M3MEHEHWIO YOernbHOWM MMMNeaaHCHON anekTponpoBogHocTy cpeabl (Ax, MkCm/mn) (2),
no ocu abuncc — Bpems OT Ha4vana uamepeHuii (t, 4); (3) — MameHeHne co BpeMeHeM BenuunHbl A(AY)/ Ar,
MKCM/(Mn-MUH) (NnepBasi npom3eBoaHas no kpveon 2). Liucdpamum Ha pucyHke o6o3Ha4veHbl obnactu a3 pocra:
| — HayanbHoW (nar-), Il — akcnoHeHumaneHow (nor-), Il — craumoHapHon u IV — oTMupaHus

OO01meHaKoUTeNbHAS TUTAaTeNbHAS Cpeia ISl MUKpoopraHn3MoB ¢ pH 7,2+0,2 npuroTaBnuBaiachk myTeM
pactBopenus B 100 mur aucTriupoBaHHO# BoAs! 0,5 T CyXOH X.4. TIIFOKO3BI U 2 T CyXOHW OCHOBBI MMUTATEIHHOTO
['PM-Gynbona (n3rotosiennoit mo TY 10-02-02-789-176-94* u comepsxarneii cooTBeTcTBeHHO Ha 1,8 I maHKpea-

"TOCT 18963-73. Boxa nutheBast. MeTOIbI CAHHTAPHO-GAKTEPHOTOTHUCCKOTO aHATH3A.

2TOCT 26670-91. IIpoaykThl muamesbie. MeToAs! KyIbTHBHPOBAHMS MHKPOOPraHH3MOB.

3TOCT 10444.15-94. TIponykTel nuieBbie. METOBI OMPEACTICHUS KOJTMYSCTBA ME30(QHIIBHBIX a9pOOHBIX U (PaKyIBTaATHBHO-
aHa’POOHBIX MUKPOOPTaHU3MOB.

4 TY 10-02-02-789-176-94. Cpefp! muTaTenbHbIe CyXie Ams onpenenenns Staphylococcus aureus. TeXHHIECKHE YCIOBHS.
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TH4eckoro ruaponusata peioHoN Myku 0,2 T NaCl). ITocne 3toro mo 1,6 M1 oTy4eHHOTO OyiIbOHA Pa3IHBaJIOCh
B Kaxayro u3 30 n3MepuTensHBIX sueek Onoananmmzatopa «Rabit», HCHONB3yeMbIX B ONMKCHIBAEMOM OITBITE. 3a-
TEM BCE SYEHKH CTEPHIM30BAJIICh aBTOKIaBHpOBaHKEM B TeueHue 20 mun mpu Temmeparype 121°C u octyxa-
JIUCH 0 KOMHATHON TeMIEPaTyphl.

Jasee o 5 siueek B mapauiesb 3aceBanuch kaxaas 0,4 mi cycniensuu E.coli ¢ o01ieit 00ceMeHEHHOCThIO
0 («hoHOBBIIT KoHTPOIBY), 10°, 5x10°, 10%, 5%10* 1 10° KOE/Mn cooTBercTBeHHO. [IpH 9TOM BBIIICYKa3aHHBIC
cycniensuu E. coli K 12 B Takoi ke MUTATEIbHOW Cpelle, KaK OIKCAHO BhIIIE, IIPUTOTABINBAIUCH METOAOM I10-
CJI/IOBATEJIbHBIX PA3BEICHUH M3 MCXOMHOM CYCIIEH3WM JAHHOTO INTaMMa KHIIEYHOW MaloyKd (KOHIEHTpPAIHS
KOE B xotopoii onpenensiiack CTaHAAPTHBIM KYJIBTypalbHBIM METOIOM).

3areM Bce siYEHKH MOMENIAINCh B U3MEPHUTENBHbIN MOAY/b aHau3aropa «Rabity 1 mHKyOMpoBaich Tam
mpu 37 °C B TeUeHHEe TpeX CYTOK — C aBTOMATHYECKON PETUCTpaIield depe3 Kaxable 6 MUH B KOKIOU U3 STIeeK
BEJIMYHMHEI TIOJTHOW MPOBOTUMOCTH CPEIO TapMOHUYIECKH ITEPEMEHHOTO MIEKTpUIecKoro Toka. Eciu ske B Kade-
CTBE TECTOBBIX TpeOyeTcs MCIIOIBh30BaTh MHBIC, Hexenn E.coli K 12, BUIBI M IITaMMBI MHKPOOPTaHU3MOB, TO
COCTaB MHUTATEIBHBIX CPEM ISl MX aHAJM30B, a TAKKE BPEMs M TeMIlepaTypa WHKyOauyu MOTYT OBITh BBIOpaHBI
JIPYTUMH (B COOTBETCTBHH C OCOOCHHOCTSIMH MeTa00IM3Ma M MOP(OJIOTHH STHX MHUKPOOPTAHU3MOB).
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Puc. 4. Mpachmyecknii cnocob onpeneneHnst Ts — BpEMEHM OT Havarna n3MepeHuiA, 3a KoTopoe yaenbHas
“MneaaHcHas aneKkTponpoBOAHOCTb TecTUpyeMbix 06pasuos (1)—(3) (C ymeHbLIaloLWencs B AaHHOM psgy
NCXOOHOW MUKPOGHOWM 06CeMeHeHHOCTLI0) yBeENnUYMBaeTCs Ha BENUUMHY Ayjim. OgnHakoBeiMK Lndpamu
0603HayYeHbl KpYBble, COOTBETCTBYIOLLME HanbomMbLUEMY Y HAUMEHbLLEMY 3HAYEHUSIM, MOMYy4YeHHbIM Ansi OQHON
cepuy 06pasLIOB. T321 U T32,2 — BEPXHSS U HUXHSS FPpaHULbl «4OBEPUTENBHOMO MHTepBana» Ans ts2 (Mo KOTo-
pbIM NoApa3yMeBaeTcs cpegHee BpeMsl, 3a KOTopoe cepusi 06pasLoB ¢ HaMMeEHbLLEN NCXOOHOW MUKPOGHOW
06CEeMEHEHHOCTBIO YBENUUUT CBOIO YEMNbHYI0 UMMNEAaHCHYI0 3NEeKTPONPOBOAHOCTL Ha BENUYUHY Ayim,) U T.4.

lg(n) 7
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Puc. 5. PesynbraTthl conoctaBneHus npeanaraemon MeToanku MMnegaHcHoro 6uotectTnpoBaHms (ts B KOTOpOKn
onpegensieTcsi, Kak NokasaHo Ha puc. 4) Co CTaHA4apTHbLIM KyNnbTyparnbHbIM METOAOM onpeaeneHns obLiero
KonmyecTBa kneTok E. coli B obpasuax (n, KOE/Mn). Toukamu 0603Ha4eHbl SKCNepUMEHTaNbHbIE AaHHbIE,
nomny4eHHble Ansa AXjim =100 MkCm/Mn (1) U AXjim = 200 MkCm/Mn (2), @ NPAMBIMW — COOTBETCTBYHOLLME
UM perpeccuoHHble 3asncumocTu: Ig(n) =5,8-0,14-1ts (1) n Ig(n)=6,6-0,14-15 (2)

W3 pe3ynbraToB NpOBEICHHOTO aHAIN3a BUHO, YTO SKCIIEPUMEHTAIILHBIE UMITE/IaHCHBIE «KPHUBBIE POCTa»
(onpenensiemMble 10 U3MEHEHHIO TECTOBBIMH MUKPOOPTaHU3MaMH YEJIbHOH UMIIEIaHCHOM 3JIEKTPOIIPOBOIHOCTH
Cpelbl), COBMasasi ¢ TEOPETHYECKOH «KPHBOW pocTa» (HEMOCPEICTBEHHO XapaKTePH3YIOIIEH KOJIMYECTBO MHK-
POOHBIX Ten B 00pasie) Bo Bpemst Jiar-(a3sl (Korga HIeT alanTanns MUKPOOPTaHU3MOB K HOBBIM UISI HUX YCIIO-
BUSIM CYIIIECTBOBaHU) U JOT-(a3sl (Korga HIET aKTUBHOE «IKCIIOHCHIIAIBFHOE» Pa3MHOKEHHE MHKPOOPIaHM3-
MOB B aHAJM3UPYeMOM 00pasiie), OTIMYAIOTCS OT NOCJIeIHEl Ha CTAllMOHAPHOM CTaJuu (KOTna KOJIMYeCTBO MUK-
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POOPTaHMU3MOB B 00pa3sIie 0CTAaeTCs MOCTOSHHBIM) U CTaIUN OTMHPaHUA (KOTAa KOJHMIECTBO MUKPOOPTAHIU3MOB B
00pasIe yMEHBIIAeTCsl — B YACTHOCTH, U3-3a HCTOLICHHS MMUTATEIbHOM CPEeIbl — HO IPOIECCHl KIIETOYHOTO MeTa-
6oM3Ma IIpu 3TOM HE UAYT B 00paTHOM HampasieHun) (puc. 3).

Ornpenernenre KOHKPETHOTO KOJIMYeCTBa MUKPOOpraHu3MoB B obpasiie (n, KOE/Min) ¢ mpumeHeHrEM UM-
MENAaHCHBIX TEXHOJOTMH MOXET OBITh OCYIIECTBICHO IO KaJIHOPOBOUYHOMY rpaduKy, KOTOPBIH JKeIaTeabHO
CTPOMTH JUIA Ka)IOrO0 KOHKPETHOTO BHIA M IITaMMa TECTOBBIX MHKDPOOPTaHM3MOB TaK, KaK IIOKa3aHO Ha
puc. 4, 5, B Buze lg(n) =ats+ b, tne a u b — smnupuyeckre KoIGPHUIUCHTHI (3aBUCSIIME OT BUAA U IITaMMa
TECTOBBIX MUKPOOPTaHW3MOB, TEMIIEpaTypbl HHKYOAIMH, XapaKTEPUCTUK MMUTATEIbHOM Cpelbl U Iproopa, mpu-
MEHSIEMBIX TIPU aHajM3e), a Ts — BPEeMs OT Hadajia U3MEPEHHIA, 32 KOTOPOE TECTOBbIC MUKPOOPTaHH3MBI B XOJIE
aHaAJIN3a U3MEHSIOT YIEIbHYI0 MMIIEIaHCHYIO AJIEKTPOIPOBOIHOCTh TECTUPYEMOTo oOpasma Ha BEMUIUHY AXjin
(MxCwm/mi).

IIpu sToM B KauecTBe AXji, HAZESKHEH BCEro OBLIO ObI, KOHEYHO, BBIOpATh AX, IPHU KOTOPOM B 00pasiie
MIPOUCXOIUT TEPEXOA TECTOBBIX MHKPOOPTaHM3MOB H3 SKCIIOHEHIMANBHOHW (ha3pl pocTa B cramuoHapHyo. Ho
TaK KaK 3TO 3HAYUTEIHHO yBEIMYUT BpeMs aHajm3a (€CIH He MCIOIb30BaTh CIIEHHAIbHO 00€THEHHBIE TUTATEIh-
HBIMH BEIIIECTBAMH CPEIIbI), TO B Ka4eCTBE AYjiy, IPH MOCTPOCHUU KATHOPOBKH OOBIYHO NIPUHHUMAIOT KAKOe-JIH00
MOPOTOBOE 3HaUeHHE AY, B Hadalle SKCIOHSHIHUAIBHON (ha3bl pocTa obpasia ¢ HanOOIbIIEH NCXOMHOW KOHICH-
Tpanued TECTOBBIX MHUKPOOPTaHW3MOB. [Ipu 3TOM, Kak BHAHO U3 pHUC. 4, 5, 9eM MEHBIIIE MPHHATOE MOPOTOBOE
3Ha4eHUE AYji,, TEM MEHBIICE BPeMsl 3aTPauMBACTCS HA MMIICIAHCHBIN aHaJIN3, HO OOJbIIe omrOKa omperesne-
HUS Ty KOKIOTO U3 00pa3moB (M MX MHKPOOHOW OOCEMEHEHHOCTH 72 COOTBETCTBEHHO). TakuM 00pa3omM, maibie
3HaueHUs! AY iy JIydllle TPUMEHSTh NPU aHajIn3e 00pa3loB ¢ BHICOKOW 0XKHMaeMOl MUKPOOHOH KOHTaMHUHALIMEH.

A Oonblive 3HaYeHUS A)Xjim, HAOOOPOT, JIyUllle MPUMEHSTh [IPH aHAIU3¢ 00Pa3IloB C MaJOH OKUIAEMON MUKPOO-
HOH KOHTaMUHAIIUCH.

OnucaHue METOIUKH U Pe3yJIbTATOB HMIIEJTAHCHOTO 0HOTEeCTHPOBAHMS
AHTHOAKTEPHAJIbHBIX CBOICTB HCCIeAyeMbIX PeNnapaToB

Ha puc. 6 moka3aHbpl pe3yibTaThl MPAKTUYECKOTO MPUMEHEHUS MpeIIaracMoil METONUKA PErHCTPALuU
MHUKPOOHOJIOTHYECKAX KPUBBIX POCTa K aHAIM3Y YTHETAIomero aeicTBus Ha E.coli (ipyu HEOOXOMUMOCTH OCY-
IISCTBIICHUS aHAIIU3a CHEKTPa JACHCTBHUS TECTUPYEMOro mnpemnapara Bmecto E. coli 06pa3ipl MOTYT 3aceBaThCst
TAKXKe JIPYTUMHU PA3IMIHBIMU BUAMHU TECTOBBIX MHUKPOOPTaHU3MOB) aHTHCENTHKA XJIOPTEKCHANHA OUIITIOKOHATA
(XT'), cnocoOHOTO OKa3hIBaTh KaK OaKTEPHOCTATHIECKOE, TaK M OAKTEpUIIMIHOE JCHCTBUE B OTHOIIEHIH MHOTHX
rPaMIIOIOKUTEIILHBIX U TPAMOTPHUIIATEIIBHBIX OaKTEPHiA.
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Puc. 6. PesynbraThl McCneaoBaHMs aHTUCENTMYECKOM akTUBHOCTM XIT C MOMOLLBIO MUKPOOMONOrnyeckoro
KOHAYKTOMETpMYeckoro aHanunsatopa «Rabity»: «ctepunbHbiny MPM-6ynboH («oHOBLIM KOHTponb») (1);

E. coli (c ypoBHEM HayanbHON 06CEMEHEHHOCTH 10° KOE/mn) B TPM-6ynboHe 6e3 XI™ (2); E. coli B TPM-06ynboHe
¢ XI' B KOHUeHTpauum 107% (no o6wemy) (3); E. coli B TPM-6ynboHe ¢ XI' B KOHUEHTpauum 10% (mo obbemy)
(4). OpHon undpon 0603HaYEHbI KPMBbLIE, COOTBETCTBYOLLME HAUBOMbLLEMY Y HAMMEHbBLUEMY 3HAYEHUAM,
nony4yeHHbIM Ansi yKkasaHHOro BapuaHTa, BKrtovyatowero 16 napannenbHbix obpasuoB (B cnyyae BapuaHToB
1 1 4 31 KpMBbLIE COBMNAZaloT)

[Ipu 3TOM H3MEpPUTENIbHBIE STYEHKH C TUTATENBHOM Cpelo NIl TECTOBBIX MUKPOOPTAHHU3MOB T'OTOBUIIUCH
K aHaJIN3y TaK e, KaKk ¥ B MPEIBIAYIIeM CiIydae. 3aTeM B KaKAYIO M3 3THUX sS4eeK (KpOMe HCIOIB3YEMBIX Ui
«(hOHOBOTrO KOHTPOIIS») 3aceBanock no 0,2 ma cycnensuu ¢ 10° KOE/Mi E. coli. Tlocne 3Toro Bee sueifkn HHKY-
ouposanick npu 37 °C B TeueHue 12 4 (4TOOBI HaUaTh aHAIN3 yXKE Ha CTaJUK IKCIIOHEHIIUAJIBLHOTO POCTa TECTO-
BBIX MHUKPOOPTaHH3MOB, KOTZIa OHU HauOoJIee YyBCTBUTEIHHBI K BHEITHUM BO3/ICHCTBHSM).
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Jamee B Kaxayro U3 sdeek J00aBmsuiock mo 0,2 MJI CTEpHIIFHOTO BOIHOTO PacTBOpa C pa3HBIMU KOHIICH-
tpauusimu XI. Tlociie 3Toro Bce sueiiki NOMEIIaINCh B U3MEPUTENbHBIN MOyNb aHanu3aropa «Rabity u nuHKy-
6uposamnrck Tam rpu 37 °C B TeueHne 2,5 CyT C aBTOMATHIECKOW perucTpanneil uepes Kaxaple 6 MUH BETHYHUHBI
UMIIEJAHCHOM AJIEKTPOIPOBOIHOCTH CPENIbI OTIACIBHO B KAKIOH U3 TUCEK.

Bcero ObUI0 IpOBE/IEHO TPU MOCIIEAOBATENBHBIE CEPUU TAKUX M3MEPEHHH, B Ka)XKJOH U3 KOTOPBIX aHAJIHU-
3UPOBAIOCh MO 16 00pasioB (4 BapuaHTa 1Mo 4 mapajielbHBIX 00pa3ia B KaKIOM). Pe3yiabsrarsl 3TOro npHuBe/e-
HBI Ha puc. 6. KpuBbIMH OJJHOTO IBETa 3/1€Ch IOKa3aHbl HAMOONBUIMK ¥ HAUMEHBIIMH Pe3yJbTaThl U3MEPEHUs
aHanmu3aTopoM «Rabit» KaxI0ro u3 TeCTHpyeMbIX BapHaHTOB (TIe pa3Opoc 3HAYEHUH ONPEeIIsuICs B LIEJIOM 110
12 obpazuam). st Gosbleil HAIAHOCTH BBHIOpPAaH TaKOW peXUM MOCTPOEHUs IpaduKoB, IpH KOTOPOM M3 3Ha-
YEHUM MMIIEJaHCHOW 3JIEKTPOIPOBOJHOCTH, PETUCTPUPYEMBIX JUIS KaXKIOU SYEHKHU, BBIYUTAIACH BEJIIMYMHA Y,
perucTpupoOBaBIIAsCs A KaXKI0TO M3 00pa3lioB B MOMEHT Hayajla M3MEpeHHH (M COCTaBIISBILAS B TAHHOM CITy-
uae o =(8,7-9,3)- 10~ Cm/mMn mus «ctepuibHOroy IPM-Gymbona u yo = (1,08—1,11)-10 Cm/mut ams ocTais-
HBIX 00pas3IoB).

W3 npencrasieHHOro BUAHO, 4To XI' B KOHLIEHTpaLUU 107 06.% okasbIBa OaKkTepHIUIHOE, a B KOHIICH-
Tpamun 107 06.% — GakTepHOCTaTHUECKOE JeiiCTBHE Ha 06pabaThIBaeMble MM 0OPas3Iibl, COMEPIKANIHNE KIIKYIO
MUTATENBHYIO Cpexny, ooceMeHeHnyo E. coli.

UYtoOBI MOTYIHUTH O0JIeE CTPOTHe KONUIECTBEHHBIE XapaKTEPUCTHKH OaKTEPHOCTAaTUIECKOro AeUCTBHS X
Ha E. coli mpu Hanmunu monoxuTenasHoro (E. coli B T'PM-6ynpone 6e3 XI') n oTpuIaTenbHOro («CTepHUIbHBI
I'PM-Gyib0H) KOHTpOJIEii C 3apaHee H3BECTHBIMU B HHX KOHIIEHTPALMAMHI MHKpooprarmsmos (10° u 10° KOE/mn
COOTBETCTBEHHO), MOXXHO O0OMTHUCH Jjaxke Oe3 KaIMOPOBKH (KOTOPYIO B IPOTHBHOM CiIydae MPHILIOCH Obl Ipe-
BapUTCJIIbHO CTPOUTH, KaK OIMMMCAHO B MPCABIAYHICM pa3aciic, AJIsd KaKA0ro OTACJIbHOIO BJa WJiW lTaMMa MHUK-
POOPraHU3MOB, HCIIOJIb3YEMBIX B KAY€CTBE TECTOBBIX ).

Pemras cucremy u3 AByX ypaBHEHUI

lg(l’h) =aT1+ b, lg(}’lz) =aT+ b,

TOJTy9daeM:

a = [lg(ny) —1g(n)]/ [t(1-t/w)], b=1g(m)—a.

B namem cmyuae lg(n)) =5 u lg(ny) =0. dna moporoBoro 3HadeHHUS Ay, = 100 MkCm/MiT — 1) =6 1,
T, = 50 9, Txr = 2241 u (s 06pazuos ¢ E.coli B ' PM-6ynbone ¢ XI' B KOHIIEHTpAIHH 107 06.%).

Otcrona mosyyaeMm ypaBHEHHE

lg(nxr) =5,86—-0,15txr )

OTKy/a 71y = 743 x10? KOE/mut.

HO}ITBep)KIla}OT MMPUBCACHHBIC BBIIIEC pACYCTbl U JAaHHBIC, IMOJYYCHHBIC CTAHAAPTHBIM KYJIbTYypaJbHbIM
MeToioM, peannsyeMbiM B cootBeTcTBUU ¢ ['OCT 18963-73, TOCT 26670-91 u 'OCT 10444.15-94. B stom
cilydae U3 UCXOIHOU cycrieH3uu, copepxkaieii [ PM-0ynboH, ooceMeneHHbIH E. coli, Aenaii HeCKOIbKO Mocie-
JIOBaTeJIbHBIX Pa3BEACHUH. 3aTeM B KaX/10€ pa3BeleHUe J100aBIIsUIN CTEPUIIBHBIN BOAHBINA PacTBOp ¢ TpeOyeMoi
koHneHtparuei XI. IlepememuBanu. U nanee aHamu3upoBaliv, Kak ONMKCAHO BhINIE. B pesynprare Obuia moiy-
YyeHa KOHUEeHTpauus E. coli B UCXOJHOM CyCIIeH3UH:

— 6e3XI' — (1,0+0,3)-10° KOE/m;

— ¢ XT B ronrentparmu 10 06.% — (8,0£2,5)-10* KOE/mu;

— B 71O )€ Bpems ¢ XI' B konnenTpauun 10 06.% HY OJHOM YeTKo pasnuuuMoii Kononun E.coli Ha Yalkax 3a
BpeMsI aHaJIN3a He BEIPOCIIO.

Onucanue METOAMKH H Pe3yJIbTATOB MMIIEIAHCHOTO OHOTeCTHPOBAHHUS
JPYTUX CBOMCTB HCCIeIyeMbIX NPenapaToB

Ha puc. 7 nmokazanbl pe3yabrarhl IPAKTUYECKOTO MPUMEHEHHUS MPeJiaraeMoil METOIMKH UMIIEIaHCHOTO
OmOoTEeCTHPOBAHMSA K aHAIM3Y MPOIIECCOB CKBAIIMBAHUS MOJIOKA B IPUCYTCTBHH Streptococcus thermophilus (St)
u Lactobacillus helveticus (Lh), a Taxxe depmenTHoro npenapara tpancraytamunassl (TT). TI' npumensercs
3[€Ch C LENbI0 MOAU(DHUKALUHN CTPYKTYPbI KHCIOMOJIOYHOTO MPOJYKTA, YTO TPeOyeT BHICOKOUYBCTBUTEIBHOTO
METO/Ia OI[CHKH BO3MOXHOTO JCHCTBUS (JEPMEHTHOIO Mpernapara Ha KU3HEAeSITeIbHOCTh MUKpOodIops [20].

B sTOoM cityuae mepen HadaJoM aHaJIM3a M3MEPUTEIbHBIE STMEWKH M MOJIOKO CTEPHIIM3YIOT PasieibHO.
[Ipn 3TOM MOJIOKO >KenaTesIbHO CTEPHIIM30BaTh METONAMH (HIIBTPALMK MM NacTepu3anuy (4ToObI MpeaoTBpa-
TUTH YXYAUICHHE €ro MOTPEOUTELCKUX CBOWCTB BCIIEICTBUE BBHICOKOTEMIIEPATYPHOI JeHATypaluu OENKOB, BH-
TAMHMHOB M T.JI.). 3aT€M I10 5 MJI MOJIOKA HAJIMBAIM B KAXIYI0 U3 U3MEPHUTENbHBIX stueek. [locie sToro nqodass-
T TyOa CYCIIEH3WH, COAEpIKaIlne KU3HEeCTOCOOHbIe S. thermophilus vmm L. helveticus n nipemapar TI. Tlocie
3TOTO SMYEHKHU MTOMEIANId B I3MEPUTEIBHBIN MOTYyb aHanmn3aTopa «Rabity n makyouposamu npu 33°C B TeueHue
TpeX CYTOK C aBTOMATHYECKOW PErucTpanmei 4epe3 Kax/apie 6 MUH BETUUUHBI UMIIEAAHCHOM AJIEKTPOIIPOBOIHO-
CTH CpEllbl OTIENBHO B KQXK/OH U3 siueeK.

B 3THX ycnoBuUsX, KaK BUAHO U3 pUC. 7, S. thermophilus B iepruoj] CBOEH SKCIIOHEHIIMATIBHOM (a3bl pocTa
(HaumHaBIekcs ¢ 6 U M 3aKaH4YMBAaBILEHCs nocie 36 4 MHKYOAIMK) TPOSBISUT O0Jiee BHICOKYIO aKTHBHOCTD, YeM
L. helveticus. Tlpu 3TOM SKCHOHeHIMANbHas (a3a pocta L. helveticus mpoTekaia MEHEe WHTCHCHBHO M OoJiee
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pacTsAHYTO IO BpEeMEHH (HE 3aKaHYMBAsCh Nake mocie 72 1 nakyOarmu). B nmpucyrersun TI mporeccs! ckBamm-
BaHHsI MOJIOKa IpoTeKain Oojiee HHTEHCHBHO, yeM O0e3 TT. Ilpu ckBammBanuu mon aewcteueM L. helveticus 3¢-
ekt TI" 611 Gos1ee BRIpaKEHHBIM, YeM IPH YIacTHH S. thermophilus.
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Puc. 7. Pesynbtatbl UccrnefoBaHUsi MPOLECCOB CKBALLUMBaHWUSI MOMOKa pasfMyHbIMU BUAAMWU MUKPOOPraHM3MOB
B npucyTcTBuM Npenapata T ¢ NOMOLLbH MUKPOGMONOrMYeckoro KOHAYKTOMETPUYECKOro aHannsatopa «Rabity.
KpvBbiMUX NoKasaHbl AaHHble, NONyYeHHbIE AN «CTEPUITBHOMO» MONoka («POHOBbIN KOHTPOMby) (1);

5 mn monoka + 0,25 mn Lh (2); 5 mn monoka + 0,25 mn Lh + 0,125 r TT (3); 5 mn monoka + 0,25 mn St (4);

5 mn monoka + 0,25 mn St + 0,125 r TT (5)

[Mony4nTh Takoit 00beM MH(OPMAIMH, UMES B CBOEM apceHase TONbKO CTaHIAPTHBIA KyJIbTypaibHBI
METOJI OTPEICIICHUS] KOIMYECTBA MUKPOOPTAaHU3MOB B Mpo0ax, 6buTt0 ObI BechbMa 3aTpyAHHTENbHO. ONHAKO B
cilydae, HarpuMep, COBMECTHOTO CKBAIIMBAHUS MOJIOKA Kyabrypamu S. thermophilus u L. helveticus 6e3 nomnos-
HHUTETBHBIX OHOXMMHYECKUX U MHUKPOCKONUYECKHX METONOB HWACHTH()UKAMHA MUKPOOPTAaHU3MOB HCCIEI0BaTe-
JIFO TaKXXKe TPYAHO OBLIO ObI 0OOHUTHCH.

3akauenne

[peanaraemspiii B HaCTOSIIIEH pabOTe METO UMIIEAAHCHOTO OMOTECTUPOBAHUS, 0OECIIEUNBas JI0CTATOUHO
BBICOKHI YPOBEHb CXOIUMOCTHU CBOUX JAaHHBIX C JJAHHBIMH, [TOJY4aeMbIMU B PE3yJIbTaTe MPUMEHEHHUS CTAHAAPT-
HBIX KYJIBTYPaJbHBIX METOJMK OMOTECTUPOBAHUS, MMEET 110 CPABHEHUIO C MOCIESTHUMH TAKKe LEbId psi mpe-
UMYILECTB, B YACTHOCTH:

1. BO3MOXXHOCTb nonyqum[ HO[[pO6HOl71 l/IH(bOpMaLlI/II/I 0 JUHAMHUKE HU3MCHCHUA YUCIICHHOCTHU HOHyJ'I)IIlI/ll/I u
MHTCHCUBHOCTH METa00JIM3Ma TECTOBBIX MUKPOOPTaHU3MOB (4TO OCOOCHHO MPHUTOIMIOCH HAM B MOCIIEIHEM
cilydae — KOra MbI HCCIICIOBAJIH MIPOIECCHI CKBAIIUBAHUS MOJIOKA);

2. 3HAYUTEIBHOE YMEHBIICHHUE pacXola IMHUTATCIbHBIX CPEll, BPEMCHHBIX U TPYA03arpaT HCCIEHAOBATENS IMPH
MPOBEICHUH aHAM30B (ITOCKOJIBKY OTIAAaeT HEOOXOAMMOCTh B MPUTOTOBICHHH OOJNBIIOTO YUCIA MOCIEI0-
BaTENbHBIX Pa3BEICHUIN MCXOJHON MpPOOBI, KaK 3TO MPEIyCMaTpUBACT CTAHIAPTHBINA KYIBTYPaTbHBIH METOJ
OTpEeICICHUS KOJINYECTBA MUKPOOPTAaHU3MOB; ILTIOC, TP MUKPOOHOIIOTHYECKOM aHAIIU3e JaXKe OJHOTO, OT-
JIEIbHO B3ATOrO pa3BelieHHs, B CJIydae OLCHKH AHTHCENTHYECKUX CBOWCTB XJIOPIeKCHIMHA TPATHIOCH
4x2 = 8 MJI TUTaTeNbHOTO OyIboHa BMECTO 4% 15 = 60 MT IUTOTHOI arapu30BaHHON TUTATEIFHON CPEIIB);

3. moBBIIICHHE OOBEKTHBHOCTH OLIEHKH PE3yJIbTAaTOB aHAIN3a (B YACTHOCTH, M3-32 YMEHBIICHHUS OIIUOKH, BO3-
HHUKAIONIEH BCJEICTBUE HEPABHOMEPHOTO paclpejelieHnsi NpoObl mo aHy 4vaiuku [lerpu, koTopoe MOXKeT
MIPUBECTH K CIIMSIHUIO KOJOHHIA).
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