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UHbopmayus 06 usMeHeHUsIX K HacmosiweMy cmaHOapmy nybriukyemcsi 8 exxe200HOM UHbopMalUoH-
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MayuoHHoM ykasamene «HayuoHanbHele cmaHOapmei». B criyyae nepecMompa (3aMeHbI) Unu OMMEHb!
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UHGOpMaUUOHHOM yKkazamerne «HayuoHanbHele cmaHOapmei». Coomeemcmsyowas UHopMayus, yse-
domMneHue U mekcmbl pa3mMeuaromcs makxe 6 UHGhopMayUOHHOU cucmeme obuje2o nonb3oeaHusi — Ha oghu-
yuarnsHoM caiime ®edepailbHO20 azeHMcmea Mo MexXHU4YECKOMY peayriuposaHUo U Memposioauu 8 cemu
UnmepHem
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BBeaeHue

B HacToAwemM cTaHgapTe onuckiBaeTcsl NabopaTopHbI MeTo4 TeCTUPOBaHWUs, paspaboTaHHbIA Ans
N3yYeHUS BO3MOXHbIX AOMTOBPEMEHHBIX NOCNEACTBUIA OQHOKPATHOrO NPUMEHEHUs CPeACTB 3almThbl pacTe-
HWI 1 APYIMX XMMUYECKUX BELLLeCTB Ha TpaHcdopMauuio yrnepoaa, CBA3aHHYI0 C AeATeNbHOCTbI0 MOYBEHHbIX
MUKpPOOpraHMaMoB. TecT OCHOBBLIBAETCS, rMaBHbIM 06pa3om, Ha pekoMeHaauusix EBponeiickoit u Cpeaunsem-
Homopckoit OpraHusauun 3awmTel Pactenuin (EPPO) [1]. YuTeHbl Takke 1 pyKOBOACTBA APYruX opraHusaLmi,
BrIoyas Hemeukyro Cnyx6y Buonormdeckoro KoHtponsa (BBA) [2], AreHTcTBOo no OxpaHe Okpyxatoluein Cpe-
Abl CLLA (US EPA) [3] u SETAC [4]. Cosewanne O3CP no ctaHgapTusauum otbopa o6pasLos nous/ocagkos,
cocTosBweecs B benrnparte, Utanua, B 1995 r [5], B yacTHocTu, 00o6puro nepeyeHb 1 TUMbl NOYB, MPUTO4HbIX
Ans npoBefeHus HacTosLlero Tecta. PekomeHaauum no otbopy, 06paboTke uxpaHeHuto nouBeHHbIX 06pasLoB
B cootBeTcTBUM C ISO 10381-6 [6] 1 pekoMmeHaaunsax Benrmpatckoro CoselyaHus.
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M E XTOGCUY.AAUPU CTUBTETUHHUB # CTAHDAOLAPT

METO[b! UCMNbITAHUA XUMUYECKOW NPOAYKLIUK, MPEACTABNAIOLLENA ONMACHOCTb
NS OKPYXXAIOLLIEN CPEAbI

MouyBeHHbIe MUKPOOPraHU3MbIl: TECT Ha TpaHccopMaLuio yrinepoaa

Testing methods for chemicals of environmental hazard. Soil microorganisms: carbon transformation test

HOara BBegeHnsi — 2015—08—01

1 O6nacTb NpUMeHeHus

B HacTosllLeM cTaHAapTe ycTaHaBMMBaeTCa MeTo onpeaeneHus BosaeincTeusl TeCTMpYeMOro BeLlecT-
Ba Ha npoLecckl MUKpo6uonornyeckol TpaHchopmaumm yrinepoga B noyse.

2 TepMuHbI M onpeaeneHus

B HacTosilLemM cTaHOapTe NpMMEHEHbI crieylowme TeEpMUHbI C COOTBETCTBYIOLLMMU OnpeaeneHusiMn:

2.1 TpaHcdopmauus yrnepopga (carbon transformation): MukpobHasi gerpagauusi opraHM4ecKoro
BellecTBa A0 KOHEYHOro npoaykra avokcuaa yrnepoga.

2.2 EC, (adbcbexTuBHAn koHuUeHTpauun) (effective concentration): KoHueHTpauus TecTupyemoro
BellecTBa B Noyse, NpusoasaLLas Kk MHrMbupoBaHuio Ha X % TpaHcdopmauumn yrnepoga Ao CO,.

2.3 ECj5p (MepmnanHan acbcpekTBHAA KoHLEeHTpauus) (median effective concentration): KoHueHTtpa-
UM TecTUpyemoro BellecTBa B nouse, BbidbiBawolwas 50 % uHrMbuposaHue TpaHcdopmauuu yrrepoga
ao COZ

3 O6wue cBegeHUs

3.1 WNayyeHue BO3AEUCTBUA XMMUYECKOTO BelLLecTBa Ha 4eATeNbHOCTb NOYBEHHBIX MUKPOOPraHU3MOB
MoXeT rnoTpeboBaTbesl, Korga HeoBXxoauMbl CBedeHWss o noTeHUManbHbIX NoBouHbIX adhdiexTax cpeacTs
3alLWTLI PaCTEHWA Ha MOYBEHHYH MUKPOGNIOPY MMM Korda Ha noYBeHHble MUKPOOPraHW3Mbl MOYT OKasbiBaThb
BO3JENCTBME XMUYeCcK/e BellecTBa, He IBMSALMeCa cpeacTBaMM 3alUUThl pacTeHuid. C uenblo onpeaene-
HUSI TAKOTO BO3A1EUCTBMS NPOBOAUTCA UCCIeAoBaHue TpaHchopMalnm yriepoaa B nouse. MNpu TectuposaHun
arpoXMMMKaToB (HanpMmep, CPeACTB 3aLLUTI pacTeHUi, y106peHnit, NeCHbIX XMMUKaTOR) 04HOBPEMEHHO Npo-
BOAAT UCCreaoBaHna TpaHchopMaLumn yriepoda 1 asoTa. Mpu TECTUPOBaHUM NPOYMX XMMUYECKUX BELLIECTB
A0CTaTO4HO NPOBOANUTL TOMNLKO UCCHeaoBaHMWe TpaHcdopmaummn asota. OaHako, ecnv 3HaveHe ECs, B uccne-
[A0BaHWUM TpaHchopMaLmm a3oTa Ans TakMX XMMUYECKUX BELLeCTB NonagaeT B AManasoH, onpeaeneHHbIi ans
CYLLEeCTBYIOLLNX UHTUBUTOPOB HUTPUMUKALUM (HanpUMep, HUTPpaNUpUHa), TO ANs NoNyYeHNs AONONHUTENbHO
UHbopMaLIMM MOXeT NMPOBOANTLCS TaKkKe UcCredoBaHWe TpaHchopMaLmn yrnepoda.

3.2 TMouBa COCTOMT U3 KMBbIX 1 HEXMBLIX KOMMOHEHTOB, KOTOPbLIE CYLLUECTBYHT B BUAE KOMIMMNEKCHBIX 1
reTeporeHHbIx cMmeceil. MUKpoopraHuaMbl UrpatoT BaXKHYHo porib B paspyLUeHni U TpaHchopMaLn opraHudec-
KOro BeLLecTBa B NioA0PoAHbLIX MOYBaX, MOCKOMLKY Ha pasnMyHbIe acrneKTbl NNoaopoans NoYB okasbliBaloT BMn-
siHie pasHble BUABI MUKpoopraHuaMoB. fto6oe foMrocpoyHoe BMELIaTenbCcTBO B Takue 6GroxMmuyeckue
npoLecchl NOTeHLUManbHO MOXET NPensATCTBOBaTb KPYroBOPOTY MUTATENbHLIX BELLECTB, UTO B CBOIO oYepeb
MOXeT BbI3BaTb M3MeHeHWs NNoAopoaunsa noys. TpaHchopmMaLumsa yriepoga v asoTa NpoucxoauT Bo BCeX nio-
AOPOAHBIX NoYBax. HecMoTpsi Ha To, YTO MUKPOGHbIE coobLLecTBa, OTBEeYatoLLMe 3a NpoTeKaHue AaHHbIX Npo-
LeCCOB, pasnMuyaloTca B 3aBUCUMOCTM OT MOYBLI, MYTU TpaHcgopMaLM1 No CyTW OCTalTCA O MHAKOBLIMU.

3.3 TecT, onucaHHbIN B HACTOsILLIEM cTaHAapTe, NpeaHasHaveH Ans oLeHKA BO3AeNCTBUS NoTeHumMarb-
HBIX TOKCUKaHTOB Ha NpoLecc MUKPOBHOI TpaHcdopMaL M1 yrnepoaa B noysax B aapobHbIX ycrosusx. TecT
YYBCTBUTEMNEH K U3MEHEHUAM YACTIEHHOCTU U aKTUBHOCTU MUKPOBHBIX COOBLLECTB, 0TBETCTBEHHbIX 3a TpaHC-
chopmaLmio yrnepoaa B novsax, kak B pesynbTaTe XMMUYECKOro cTpecca, Tak U B pesynbsTtare ronoaaHus. B rec-
Te UCMOMb3YIOT NecyaHyto NMoYBY C HU3KUM COAEPXKaHUeM opraHMYeckoro BellecTsa.

U3paHne ocmumansHoe
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TecTupyemoe BeleCTBO BHOCAT B 3Ty MOYBY W UHKYOUPYIOT B YCNOBUSX, CNOCOBCTBYIOLMX BbICTPOMY
NposiBNEHU0 MUKpoBHOro metabonmama. B aTux ycrnoBMsAX UCTOUMHUK AOCTYNHOrO yriepoaa B nouse 6bicTpo
pacxogyeTcs. YrnepoaHoe rorioganue Bel3bliBaeT Kak rmbenb YacTu MUKPOGHLIX KIeToK, Tak CTUMYINPYET UX
nepexoj B HeakTUBHOE COCTOsIHME UM B chopMy cnop. Ecnu TecT npoBoaunTcst B TedeHue 28 CyT, COBOKYMHBIN
OTKMMK MeTabonunyecknx peakuuin MoxeT BbiTb OLEHEH NO OTHOLLEHUIO K HE0BPaboTaHHON NoYBe (KOHTPOTID),
Kak pacTyllee cokpalleHue 3anacoB MeTabonnyecku akTUBHOM MUKPoBHo 6uomMaccel [7]. BenmuutHa 6uomac-
Chl, MPU NUMKTE yrnepoaa B YCIOBUAX NPOBEAEHUS 3KCNepUMeHTa, onpeaensieTcs BO3AeNCTBNEM XUMMKaTa 1
He MOXeT TMpeBbICUTL YPOBEHb KOHTpons. CrnegosBaTenbHO, HapyLIeHWUsl, BbI3BaHHbIE TECTUPYEMbIM
BELLeCTBOM, BCerfa oT4YEeTINBO NPOSIBATCA K KOHLY aKCnepumeHTa.

3.4 [JanHbii TecT paspaboTaH, npexae Bcero, AnNs BELLECTB ¢ NpeackasyeMoit 40301 BHECEHNS, Hanpu-
Mep, CPeACTB 3alUThl pacTeHN, AN KOTOPbIX Cnoco® NpUMEHeHUs 1 403bl U3BECTHLI. [1Ns arpoXMMnKaTos
[0CTaTOYHO TECTNPOBaHWE ABYX 03, COOTBETCTBYHOLWUX 1 MPEeBLILIAILWNX PEKOMEHAO0BaHHY0 HOPMY NpUMe-
HeHUs. ArpoXnMUKaThl MOTYT TECTUPOBAaTLCS B BUAE ASACTBYIOLIMX BELLECTB UK NpenapaTUBHbIX hopM.

OpaHako gaHHBIN TecT He orpaHnYnBaeTCsl arpoXnMmkaTaMmm, HopMa NpUMeHeHUsT KOTOPbIX U3BECTHA.
M3MeHsIst KONMYECTBO TECTUPYEMOro BeLLecTBa, BHOCUMOro B MOYBY U cnocod ero npuMeHeHnst, TECT MOXEeT
6bITb NPOBEAEH C XMMUKaTaMu, 4151 KOTOPLIX NpeanoniaraeMas 4o3a BHeCeHWs B MOYBY He U3BecTHa. Tak, Ans
BELLIECTB, He OTHOCALLMXCS K arpoXuMukatam, NpoBoAUTCs TeCTMPOBaHue TpaHcgopmaLuum yriepoaa B cepun
KOHLeHTpauuin. PesynbTtaTel TECTa UCMOML3YIOT AN NOCTPOEHUA 3aBUCUMOCTY MPOSIBNEHUS adhdekTa oT 403k
BHeceHus 1 paccunTbiBaloT BenuunHy EC,, roe X onpeaenset % Bosaenctsus.

4 MpwHUMN TecTa

MpocesiHHyto no4By o6pabaTbiBatoT TECTUPYEMBIM BELLECTBOM, a HeobpaboTaHHan NOYBa CAYXUT KOH-
Tponem. Mpu nccnegoBaHnM arpoOXMMUKaTOB BbIBMPAOT Kak MMHUMYM ABe KOHLEHTpauun, NPUHUMAaNA BO BHU-
MaHWe MaKkcumanbHyto npegnonaraemyo o3y UX Nonesoro npuMeHenns. Yepes 0, 7, 14 1 28 cyT uHky6auumn
obpasubl 06paboTaHHON N KOHTPOMNBHOW NOYB oborawatoT FKO30M 1 U3MepAtoT B TedeHue 12 4 MHTeHcHB-
HOCTb OblXaHWA, MHAYLIMPOBaHHOIO rMOKO30W. MHTEHCUMBHOCTbL AbIXaHUSA BbipaXatoT Kak 3aMUCCUI0 anokcuaa
yrnepoaa (Mr CO,/Kr CyXoli NOYBbI B 4aC) UMM CKOPOCTU NOrnoLweHus kucnopoaa (Mr O,/kr CyXoi NouBkI BYac).

3HayeHWs HTEHCUBHOCTY AblxaHusA B 06pasLiax ¢ BHECEHMEM UCCNEAYEMOTO BellleCTBa CpaBHUBAIOT C
KOHTPOMEM U pPacCHUTLIBAKOT OTKIOHEHUE B NPOLIEHTax OT KOHTponst. [poAoKUTENBHOCTb 3KCMepUMEHTa He
meHee 28 cyT. Ecnn B TeueHne 28 cyT pasHuua Mexay onbITHbIMU U KOHTPOSbHBIMW BapUaHTaMu 40CTUraeT Unm
npesbiwaeT 25 %, uccnegosaHne NpoaoskawT ¢ 14-AHeBHBIM HTepBanoM Mmakcumym go 100 cyT.

Mpu TecTUpoBaHUN He arpOXMMUKATOB A0NycKaeTcs onpeaeneHne UHTEHCUBHOCTM AbIXaHUA, UHAYLMPO-
BaHHOTO [MIOKO301 (MO KOMWYECTBY BblAeNuBLUErocsl AUOKCUAA yrnepoaa Unu norfoLweHHoro Kucnopoaa) B
OMbITHBIX U KOHTPOJIbHBIX 0Bpa3sLax NoYs Yepes 28 cyT MHKyGaumu. PesynbTaTbl SKCNepUMeHTa ¢ pasfnyHbIMK
KOHUEeHTpaLmamm obpabaTkiBaOT ¢ UCNONb30BaAHWEM PErpecCcUoHHON Modeny U npeacTaensaoT e suae EC,
(Hanpumep, ECgg, ECog u/vnm EC ).

5 [locTOoBepHOCTb TecTa

OueHka pe3ynbTaToB TECTUPOBAHUA arPOXMMUKATOB OCHOBaHa Ha OTHOCUTENbHO HEGONBLINX OTKOHE-
HWUAX (cpegHee 3HaYeHue cocTaBnsAeT + 25 %) UHTEHCUBHOCTU BbideNeHusa Auokeuaa yrnepoaa unu nornote-
HWUA KUCNopoaa B TECTUPYEMOW U KOHTPOMbHOWN Npo6ax NouBkbl, NO3TOMY GonbluMe pas3nuMuua B pesynbTatax
napannenbHbIX KOHTPOSbHbIX NPO6 MOryT NPUBECTU K NONYYEHUIO NIOXHBIX pe3ynbTaToB. B cBA3un ¢ 3Tum, pas-
nM4nA pe3ynbTaToB NapannesbHbIX KOHTPOMBHBIX NPO6 AOMKHO BbiTb MeHee 15 %.

6 OnucaHue TecTa

6.1 O6opypoBaHue

6.1.1 Mpu TeCTUPOBaHUM UCMONL3YIOT KOHTEWHEPbI, U3rOTOBMEHHBIE U3 XMMUYECKU MHEPTHOrO MaTepuna-
na. KoHTelHepbl AOMKHBI GbITh NOAXOASALLEro pa3Mepa AnA NpoBeAeHUs npoueaypbl UHKyGaLumm nousbl. UHKy-
6auna MmoxeT NpoBoAUTLCA N6 ANa oaHOK 60NbLIOK NApTUK NOYBLI, NGO ANS cepu UHAMBUAYaNbHBLIX NPO6
nousbl (cM. 8.2). MNpu TecTMpoBaHUM cneayeT yaenaTe BHUMaHNne MUHUMW3aLUnn noTepu Bogbl n obecneveHuo
razoobMeHa Mexay nouBoit u atmocdepoit (Hanpumep, KOHTeNHePbl MOTyT GbITb NOKPBITHI NePOPUPOBAHHON
NONUaTUNEHOBOM NNEHKOM). MNpy TeCTUPOBaHUM NETYUNX BeLecTB Heo6XoaNMOo MCNONb30BaTb FrepMeTUYHBIE U
rasoHenpoHuLaemble koHTelHepbl. KoHTeHe pbl A0MKHbI BblTb TAKOro pasmepa, 4Tobbl npoba no4vBkl 3aHUMa-
na NpUMEpHO OfHY YeTBepTyto ux obbema.
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6.1.2 [1na onpeaeneHus cybcTpaT-MHAYLUMPOBaHHOIO AblXaHusi, TpebyeTcst npumeHeHne MHKy6aunMoH-
HbIX COCYAO0B M annaparypbl, MO3BONALWNX NSMEPATb HAKOMMEHUE AnoKeuaa yrnepoga v nornoLweH1e Kuc-
nopogaa. NMpumepbl UHKY6aLMOHHBIX cucTeM U NpubopoB NpueeaeHs! B [8], ISO 11266-1[9], 14239[10], [11].

6.2 Bbibop u KonNUuYecTBO NOYB

6.2.1 Tpwn TecTUpOBaHUN UCNOMBL3YIOT TOMbLKO OAHY NMOYBY. PekomeHaauumn OTHOCUTENBHO XapakTepuc-
TUK TECTUPYEMON NOYBBI:

- cogepxaHue necka: He meHee 50 % v He Gonee 75 %;

- pH: 5,5—7.5;

- cogepxaHue opraHudeckoro yrnepoapa: 0,5—1,5 %;

- MukpobHana Bromacca gosmkHa bbiTe UaMepeHa no [11, [2] n cogepxaHue yrnepoaa B HeW AOIHKHO ObITb
He MeHee 1 % coaepxaHus obLero opraHM4ecKoro yrnepoga B rnoyse.

6.2.2 B GonblnHCTBE CNy4aeB novsa, obnagaolas TakuMu1 XxapakTepucTukamu, npeactaesnaeT co6oin
HauxyAaLwWwuin BapuaHT ANa TecTUpoBaHus, NOCKONbKy agcopbuusa nccnegyemoro sewectsa 6yaet MUHUManb-
HOW, @ ero AOCTYNHOCTb ANs MUKpohnopebl —MakcumarnsHon. CnegoBaTtenbHO, TeCTUPOBaTh Apyrve No4Bbl, Kak
npaBuIo, HeT HeobxoanmocTn. Tem He MeHee, NpuY onpeaeneHHbIX 06CToATENbCTBAX, HAaNpUMeEp, Koraa TecTu-
pyemoe BewecTBo 6yaeT, rnasHbiM 06pa3oM, UCMONb30BaTbLCA A1 onpeaerieHHbIX TUMOB MoYB, Hanpuvep,
KMCMbIX NecHbIX NoyB. Mpu TecTUpoBaHUM aNeKTPUYECKU 3apsKeHHBIX XMMUYECKUX BellecTB, Heobxoammo
UCNOMNb30BaTh AOMNOMHUTESNbHBIE TUMbI MOYB.

7 OT60p M XpaHeHMe Npo6 NouBbI

7.1 Npo6ooT6op

7.1.1 Heobxognwma noapobHas nHgpopmaums o mecte oT6opa npobbl NOUBkI, BKOYaOLWAasa TOUHOE Mec-
TOMONOXeHWe, CBeAEHNS O pacTUTENbHOM NOKPOBE, AaThl 06paboTkn cpeacTBaMy 3alUUTLI pacTeHWUi, AaTol
BHECEHWSI OpraHNYecknx U HeopraHuyeckux yaobpenuia, aatobl AobaBneHus G1uonornyeckoro MaTepuana unm
nonagaHusa criydanHoro sarpssHeHuns. Jna npobootbopa nouBbl 4OMKHO ObITh BEIGpAHO 0QHO MECTO, OTKyAa
MOXHO 0TBMpaThb Npobbl NoYBLI B TeHeHWe AnuTensHoro Bpemenn. MoaxoasiwmmMm mectamu ansi céopa npo6
NoYBbI ABMATCA NOCTOSIHHbIE NacTOWLLa, NoNs AN KyNbTUBMPOBAHMUS rOA0BbLIX 3€@PHOBLIX KYNbTYp (Kpome
KYKYpY3bl) UK nons, 3acesiHHbIe cugepatamu.

BribpaHHoe MmecTo oTbopa npob He fonmkHO oBpabaThiBaTbCA CPeaCcTBaMM 3aLL Tl pACTEHUI Kak MUHWU-
MYM B Te4EHWe oaHOro roga neped nnaHnpyeMmbiM oT6opom npob. Kpome Toro, opraHudeckue yaobpeHus He
OOMKHBI BbIM NPUMEHATLCS Kak MUHUMYM B TeYeHUe WecTu MecsLleB. Mcnonb3oBaHne MrHepanbHbiX yao6-
PEHWIA NPUEMITIEMO TOSBKO NMPU UX COOTBETCTBUN TPeBOoBaHNSAM BblpallMBaHWSA CEbCKOXO3SINCTBEHHOM Ky bTY-
pbl 1 ecnn npo6a noysbl 6yaeT oTOUPATLESA KaK MUHUMYM MO NPOLLECTBUN TPEX MecsaLeB Mnocne BHeceHus
yao6peHuia. CnepyeT nsberatb UCNOMb30BaHWUs NOYBLI, 06paboTaHHO yaobpeHuamum ¢ UsBecTHbIMK BuoLmna-
HblMK adbdpekTamum (Hanpumep, LnaHaMmuaom KanbLus).

7.1.2 OT60p Npob He pekoMeHAyeTCs MPOBOANTL BO BPEMSA UMW Cpasy xe nocrne AnutensHoro (6onee
30 cyT) nepuoaa 3acyxu unu noatonneHus. nsa pacnaxaHHbix noYs Npobel HeobxoaMmo oTéupaThb ¢ riny6buHbI
o1 0 go 20 cm. Ansa nyra (nactéuwa) unv Apyrx noys, Berailka KoTopbIX He NPon3BoaUnace B Te4eHne Anu-
TenbHOro nepuoda (no KpaHen Mepe, 0AWMH BEreTaLMOHHLIA Ce30H), MakcuMansHas riybuHa ot6opa npob
MoXxeT 6bITb HeMHoro 6onbiue 20 cm (Hanpumep, 4o 25 cm).

7.1.3 Mpo6bl NoYBbI HEOHBXOAMMO NEePEBO31Th B KOHTEHEPAX U B TeMMNepaTypHbIX YCIOBUSIX, NPU KOTO-
PBIX UCXOAHbIE CBOMCTBA MOYBLI CYLLECTBEHHO HE M3MEHSATCS.

7.2 XpaHeHue

Haunbonee npeanoyTuTelbHO NUCMOMNb30OBaHNE CBEXeoTobpaHHbIX Npob nouskl. Mpn HeobxogumocTu
NpoGbl NOYBLI XPaHAT B TEMHOTE Npu Temnepatype (4 £2) °C B TeueHue He Bonee Tpex MecsiLieB. Bo Bpems xpa-
HeHuna Heobxoanmo obecnevnTb aspobHble ycnosus. Ecnv npobel noYskl oTbupatoT B panoHax, rae novsa
3amep3saeT Kak MUHUMYM Ha TP MecsiLia B rod, XpaHeHne MOXHO OCYLLECTBATb B TeYeHUe LeCTU MecALEes Npu
Temnepatype MUHyc 18 °C. MukpobHas 6uomacca B npobe nousbl U3MepsieTcs nepeq KaxkabiM TeCTUPOBaHU-
em, cogepxaHue yrnepoaa B briomacce 4oKHO 6bITb He MeHee 1 % cofepkaHns obLLero opraHM4ecKoro yrne-
poda (cMm. 6.2.1).

7.3 O6paboTka U NOArOTOBKa NOYBLI ANA TecTa

7.3.1 MpepBaputenbHas MHKy6aLusa

Ecnu ocylecTBnanock XxpaHeHne npob nousbl (CM. 7.2), ToO pekoMeHAyeTcs NpoBOANTL NpeaBapuTeb-
Hyto MHKy6auuto oT 2 4o 28 cyT. YCrnoBsus NpeasaputensHoi MHKy 6aumnm no Temnepatype v BNaKHOCTN AOKHbI
6bITb 61IM3KM K YCNOBUAM TECTUPOBaHUA (M. 7.3.2 n 8.3).
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7.3.2 ®U3NKO-XUMUYECKUE XapaKTepPUCTUKM NOUBbI

Mpo6y nouYBkbl Bpy4HYO oumnLatoT oT 6oMbLUMX 06BEKTOB (HanpumMep, KaMHeRr, YacTel pacTeHUA U T. n.),
3aTeM Mo4BY NpocCeunsatoT Yepes CUTO <2 MM, He JoMyCcKkasi ee U3NULIHEro BbiCyLUMBaHUSA. BnaxHocTb nouskbl
cneayet gosect 4o 40 % — 60 % mMakcumanbHo BogoyaepxuBatoLLein cnocobHocTn fobaBneHnemM aucTun-
NNpoBaHHOM UMW AEeNOHU3NPOBaHHOM BOAbI.

7.3.3 MNoparoToBKa TecTUpyeMoOro BellecTBa ANsl BHECEHUA B NOYBY

7.3.3.1 Kaknpasuno, TecTMpyemoe BeLLeCTBO BHOCSAT B MOYBY C UCMONb30BaHWEM HocuTens. B kauecTse
HOCUTENA MOXET NCNOb30BaThCA BoAa (4118 PacTBOPUMEIX B BOAE BELLEeCTB) UN TBepAblA MHEPTHBIN HOCK-
Tenb, TAKOW, Kak MesKuiA KBapLieBblii necok (pasmep vyacTuy 0,1—0,5 mm). CnegyeT nsberatb NCNONb30OBAHUS
XNOKUX HOCUTENeN, 3a UCKIIoYEeHeM Boabl (Hanpumep, opraHn4ecknx pacTBOPUTENen, TakMX, Kak aLeToH,
xnopocopm), NOCKOMbKY OHU MOTYT HaHecTu Bped Mukpodnope. Ecnn B kayecTse HocuTenst 6epyT necok, To
ero o6pabaTbiBaloT UccriegyeMbiM BeLLECTBOM B BUAE PAcTBOPA UM CYCNeH3Un C UCMOoSb3oBaHNEM COOTBET-
CTBYIOLLIEro pacTsopuTens. B Takux criyyasx nepe nepemeLlMBaHeM ¢ NoYBON pacTBOPUTENb JOKEH BbITh
yoaneH nyteM ucnapeHusi. Ans JOCTUXKEHUSA ONTUManbLHOro pacrnpefeneHnus uccriegyeMoro BellecTsa B
rnoyse pekoMeHayeTCs UCMoNb3oBaTh cooTHoLWeHUe 10 rnecka Ha 1 Krnoyskl (B pacyeTe Ha cyxyto Maccy). KoH-
TponbHble Npobel 06pabaTbiBaloT TONLKO 9KBUBANEHTHLIM KOIMYECTBOM BoAbl 1 (MM) KBapLIEBOro necka.

7.3.3.2 Tpu TecTUPOBaHUN NETYHYNX XMMUYECKIX BELLECTB Heobxoa4nmo npeaoTepallaTh NoTepu nccne-
AyeMoro BeLlecTsa BCreACTBME NCNapeHus, a Takke obecneynsatb 04HOPOAHOE pacnpedeneHue Tectupye-
MOro BellecTBa B MoYBe (Hanpumep, BeLLEeCTBO crieyeT BHOCUTL B NMOYBY B HECKOMbLKNX MecTax).

7.3.4 TecTUpyeMble KOHLEHTpauum

7.3.4.1 Tpu TecTUpoOBaHUN CPEACTB 3aLUUTLI pacTEHWUA UM arpOXMMUKATOB pekoMeHaYyeTes nceneno-
BaTb BHOCMMbIE BELLIECTBA HE MeHee YeM B ABYX KOHLUEeHTpauusix. MuHuMarsHas KoHLEHTpaLMa AoMKHa COoT-
BETCTBOBaTb MaKCUMarbHOW pPeKoMeHOOBaHHOM HOpMe TMpUMEHeHWs npenapata, Torga Kak
MaKkcumarsbHas — MHOroKpaTHO ee MpeBocXoaunTb. KOHUEeHTpauna TecTMpyeMblX coeAUHEHNA BHOCUMbIX B
MOYBY paccHMTLIBAKOT, UICXOOSA U3 UX PAaBHOMEPHOro pacnpeaeneHns B noyse Ha rnybuHy 5 cm ¢ NnoTHOCTLI0
1,5 ricm3. ns arpoXMMUKaTOB, BHOCUMBIX HEMOCPEACTBEHHO B MOYBY UMM ANA XMMUKATOB C NMPOrHO3UpYeMon
[0301 NPpUMEHEHUS, pekoMeH4yeMble KOHLEHTPaLUn 4OMKHbI COOTBETCTBOBATb Makc1mMarbHbIM NPOrHO3Npy-
eMbIM KoHUeHTpauuam (PEC) 1 B nATL pas npesbiwaTh pekoMeHgyeMble HOpMbI TpuMeHeHus. Bewectsa, nna-
HUpyeMble A5 HEO4HOKPaTHOIO MCMOMb30BaHUS B TeYeHWe ce3oHa, criedyeT BHOCUTb B KOHUEHTpauusXx,
YMHOXEHHBIX Ha YACMO NMOBTOPHLIX NMPUMeHeHWA. BMecTe ¢ Tem, Hanbonbluas fo3a BHECEHUS TECTUPYEMOro
npenapata He JofkHa Gonee YeM B AecsiTb pas NpeBbilaTb MakCUMaribHY0 PeKOMEHAOBAHHYO HOPMY eau-
HOBpPEeMEHHOro NpuMeHeHus npenapara.

7.3.4.2 Tpu TecTnpoBaHUM NpenapaTos, He OTHOCALLMXCS K arpoXuMmMkaTam, pekomeHayeTCca ux uccne-
JOBaHNe B cepun IKCNEPUMEHTOB C BHECEHUEM NpenapaTa He MeHee YeM B NMATU KOHUEHTpauusax. Beibop koH-
LeHTpaLuiA oMKeH NoKpbIBaTh AnanasoH, HeobxoauMbli Ana onpeaeneHna napameTpos EC, .

8 lMpoBeneHue TecTta

8.1 BHeceHue TecTUpyemoro BeliecTBa

I'Ipm TeCTUpoBaHUN arpoOXMMnNKaToB NoYBa AO0SKHA 6bITb pasaeneHa Ha Tpu paBHble BeCOBbIe YaCTH. Ose
4acTu cCMewWnBaloT C arpoOXMMUKaTOM B COCTaBe HOCUTENA, a OCTaBLUYIOCA YaCTb — C HOCUTenem 6e3 arpoxu-
MUukKaTta (KOHTpOJ‘Ib). PeKOMeH.CIyeTCﬂ MWUHUMYM TpeXKpaTHaA NOBTOPHOCTL NMpW 3aknagke 06pa60TaHHbIX NKOH-
TPONbHLIX BAPUaHTOB TecTa. [pu TeCTUpoBaHUN He arpoOXMMUKATOB MOYBY AENAT Ha WeCTb PaBHbIX BECOBbIX
vactei. MaTb yacTen cmelwmsatot CTeCTupyemMmblM BeLLIeCTBOM B COCTaBe HOCUTENA, a lecTtaav4aCTb — CHOCU-
Tenem6es TecTupyemoro npoaykra. PeKOMeHAyeTCﬂ TpexKpaTHasA NOBTOPHOCTL NpU 3aknaake 06p360TaHHbIX
N KOHTPONbHbLIX BapUaHTOB oNbiTa. Ocob6oe BHUMaHUe cneagyet O6paTI/1Tb Ha paBHOMepHoOe pacnpeageneHue
TeCcTupyemoro sewiecrtea B o6pa3uax nouesl. B npouecce cmewmsaHus cnenyet n3beratb KOMKOBaHUA U dop-
MUPOBaHUA HEOAHOPOAHOCTEN MOYBLI.

8.2 UnHkyGauua o6pa3yoB NoyBbI

UHkyGaums noyBeHHbIX 06pasLoB MOXET OCYLLEeCTBAATbLCA ABYMS cnocobaMu: eauHbIM MOYBEHHBLIM
o6pasuom, pasgeneHHbiM Ha 0bpaboTaHHble M Heo6paboTaHHbIe y4acTKU UK cepun MHANBUAYanbHbIX obpa-
60TaHHbIX U KOHTPOMBbHBLIX 0GPA3LOB NOUBLI 0AHON Macckl. MNpu uccneAoBaHUM NETYYUX COEANHEHWUI SKenepu-
MEHT BO3MOXEH TOMNbKO B CEpUU MHAUBUAYaNbHBIX 06pasLoB noYskl. Mpu MHKyGaLMK NOYBLI B BUAE €AUHOTO
obpasua, TpebyeTca MHOrouncrneHHbI 0T60p Npob 3 06paboTaHHO U HeobpaboTaHHOW YacTen NoYBbl. ATO
criegyeT y4YUTbIBaTb NPW onpeAeneHnn Maccbl UICXoaHOro obpasua nousbl, PYKOBOACTBYSACH YAaCTOTON U YnC-
NOM NOBTOPHOCTEN, 0To6paHHbIX B poLiecce MHKY6aumnm 06pasLoB NoYBkl ANA KOHKpe THOro aHanusa. Kaxabii
pas neped oTGOPOM MHANBUAYaTbHBLIX 06pPa3LOB NOYBA AOMKHA OCTOPOXHO NepemellnBaTbCS.
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Ecnun noysa nHKky6upyeTca B BUAe cepun MHAMBMAYanbHbIX 06pasLoB, To obpabotaHHble n Heobpabo-
TaHHble BapuaHThbl NoApasaensatoT Ha HyXXHOe YMcio 06pasLoB, KOTOPbIE UCMONbL3YIOT NO Mepe HeobXxoaAMMOoc-
Ti. B aKcnepumeHTax, npeanonaratolimx 6onee 4eM ABykpaTHbLIN aHanM3 B npouecce UHKybaumu, TpebyeTtca
3apaHee NpedycmMoTpeTb YMcno o6pasLoB, HeobxoaMMbIX 41 MHOrOKpaTHOro otbopa npob B HyXXHOM NOBTOP-
HOCTU. KOHTPOMNbHBIA BapuUaHT OnbiTa A0IKEH MHKYOMpOBaTbCA B @adpOBHbIX YCIIOBUSIX HE MEHee, YeM Tpex-
KpaTHoW noBTopHOCTM (cM. 8.1). Ha npoTsbkeHun Bcero nepuoga MHKybaumMm HeobxoOMMO MCNonb3oBaTh
KOHTeHepbl ¢ 06beMoM rasoBoi casbl, 4OCTATOYHBIM AN TOro, YTobbl M3bexaTb pasBUTUA aHaspobHbIX
npoueccos. Mpu TeECTUPOBaHUM NeTY4NX BELLECTB aHanu13 AOMKeH NPOBOAUTLCS METOAOM CEepUuid MHAMBUAY-
anbHeIX 06pasLoB NouYBkI.

8.3 YcnoBusi U npoaoMmKUTeNbHOCTbL UHKYGauumn

Mo4By MHKYBUPYIOT B TEMHOTE MpW KoMHaTHoM Temnepatype (20 £ 2) °C. BnaxHocTb noyskl cnegyeT noa-
AepXuBaTb Ha NPOTsbKeHUM Bcero akcnepumeHTa 40 % — 60 % ee makcumarbsHOW BOAOYAePXKMBaloLLeit cro-
cobHocTU (cM. 7.3.2) ¢ pasbpocoM + 5 %. [No Mmepe HeoBX0AUMOCTU B MOYBY A06ABAAIOT AUCTUNNNPOBAHHYIO
VN1 eNoHU3NPOoBaHHYo Body. MuHMManbHas NpoaoKNTeNbHOCTE aKkcneprnmMeHTa 28 cyT. [Npu uccnegosa-
HUM arpOXUMMNKaTOB COMOCTABMAT MHTEHCUBHOCTbL 3MUCCUN UOKCUMAA Yriiepoda Unn norfoweHne KUcnopo-
Aa mexagy ob6paboTaHHbIMM U KOHTPOSbHBEIMU BapnaHTaMu onbiTa. Ecnn pasHuua mexgy HuMmn coctasnseT
Gonee 25 % Ha 28-i1 AeHb, TO MHKYBaLMIO NPOAOIKAIOT A0 TEX MOp, NoKa pasnuyuna CTaHyT MeHee U paBHbl
25 %, HO NPOAOIKNTENBHOCTL MHKYBaL MK He AomkHa npesbiwaTth 100 cyT. Mpu TecTpoBaHuM BELECTB, He
OTHOCALLMXCS K arpoxXnMmkaTam, UHKybaLmio sakaHunBatoT Yepes 28 cyT. Ha 28-i1 paccunTbiBal0T UHTEHCUB-
HOCTb BblAeNeHNs gMokcuaa yrinepoaa Unm nornoLleHns kucrnopoaa 8 06paboTaHHbIX U KOHTPOMbHBIX 0bpas-
Lax noys 1 BblpaxkatoT ee B Biae EC,.

9 OT60p 06pa3LOB NOYBLI

9.1 Ipaduk ot60pa 06pa3LOB NOUBLI

9.1.1 MpuuccneaoBaHNN arpOXMMNKATOB NOYBEHHbIE NPOBbLI aHaNM3NPyT METOAOM FOKO30-UHAYLIU-
poBaHHOro Abixarnus Ha 0, 7, 14 n 28-11 feHb. B criydae npoAneHnst CPOKOB UCCNeAoBaHUA, aHanusbl JOMKHbI
NpPoOBOAUTLCS C MHTepBanioM B 14 cyT.

9.1.2 TMpwn TECTUPOBAHUM HEe arpOXMMMKaTOB UCCrefoBaHWe NPOBOAAT C BHECEHMEM BeLLeCTBa B NATU
KOHLeHTpaUmMsX cpasdy nocrne Hadana akcrnepumenTa (0-i AeHb) U Nocre oKoHYaHus nepuoga UHky6auum
(28 cyT). MpomMeXxyTOUHbIE N3MEPEHNS, HanpUMep, Ha 7-1 AeHb, BBIMOSHAIOT Npu HeobxognmocTn. PesynbTaThbl
aHanusa, NpoBeJeHHOro Ha 28-1n AeHb MHKYBaLIMK, UCMONL3YIOT Anga onpeaeneHns senuuuHel EC, aaHHoro
XvmnkaTta. PesynbTaTbl aHanmaa, nonyvyeHHble Ha HavanbHble CyTkM uHKybauum (0-i geHb), MOTryT 6bITb
NCMONbL30BaHbI ANS OLEHKN MCXOOHOTO YPOBHS 3anacoB akTUBHOW MUKPOBHOM Buomacchl B No4Be B COOTBET-
ctBum ¢ ISO 14240-1 [12].

9.2 OueHKa rrmroKo30-MHAYLUPOBAHHOIO AbIXaHUs

9.2.1 NHTEHCMBHOCTb IMHOKO30-MHAYLMPOBaHHOIO AblXaHWS B OMbITHBIX U KOHTPOMbHBIX BapuaHTax onpeae-
NS0T B TPEXKPATHOM MOBTOPHOCTU B KaxkabliA nepuof uaMeperust. ObpasLibl NoYBbl CMELLMBAIOT € AOCTaTOYHBLIM
KOMU4ECTBOM ITHOKO3bl 4151 MPOBOLMPOBAHUA MaKCUManbHOro OTKMMKA AbIXaTeNbHON akTUBHOCTU. KOHUEHTpauuio
rMoko3bl, HeoBxoanMas Anst MakcUManbHOro AblxaTenbHOro OTKMNKa B AaHHOW NoYBe, onpeaAensioT B XoAe npea-
BapuUTENbHOro aKCNepUMeHTa ¢ BHECEHUEM Cepun KOHUEeHTpauui rmokosbl [13]. OgHako Ans necyaHbixX NOYB €
0,5 %—1,5 % cogep>xaHnmem opraHuyeckoro yrnepoga, 2000—4000 Mr rmoko3bl Ha 1 Kr Cyxoi o4kl 06bIMHO OKa-
3blBaeTCA JOCTATOYHbIM. [THoK03a MOXeT BbITb BHECEHa B No4BYy B (hopMe CMECH NMOPOLLIKA ITIOKO3b! C KBapLIEBbIM
neckom (10 r necka/kr Cyxol No4Bbl) ¢ NOCAeayoWMM roMoreHHbLIM nepemeLLMBaHneM ¢ No4BOM.

9.2.2 O6pasubl No4Bbl, o6oralleHHble MMIOKO301, MHKYOUPYIOT B cocyAax, Moaxoasawmx Ans otbopa
rasoBbIX Npo6 ¢ YacoBbIM UMK ABYX4aCOBbLIM UHTEPBaoM (cM. 6.1.2) npu Temnepatype (20 +2) °C. KonuvecTtBo
BblAenMBLLUErocs Avokcuaa yrnepoaa Uunu normoLeHHoro kucnopoaa nocnegosBaTtensHo U3MepsatoT B Te4eHne
12 4, NpMyeM nsMepeHUs cnegyeTt HauMHaTb Cpasy Nocne BHECEHUS MMOKO3bl, T. €. Mexay 1-M 1 2-M Yacom
nHKy6aumn. OLeHnBaoT obLiee KONUYECTBO BbiAENUBLUEroca AMOKCUAA yriiepoaa Uy normoLeHHoro Kucno-
poaa B TedeHue 12 4 1 paccHUTLIBAOT CKOPOCTb AblXaHWUA.

10 [laHHbIe M OTYET O NPOBeAEHUUN TecTa

10.1 [OaHHble

10.1.1 MNpn TecTUpoOBaHUN arpoOXMMUKaTOB KONWYECTBO BbiAENuBLLErocs AMOKcuaa yrnepoaa wunu
NOrNoLWEeHHOro KUCnopoaa AnNs Kaxaon NOBTOPHOCTU 3aHOCAT B TAGNULy. Pe3ynbTaTbl AOMKHbI OLEHUBATLCA C
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McnonbL3oBaHMeM 0B LLENPUHATBIX CTAaTUCTUYECKUX METOA0B (HanpuMep, Kputepuii dulluepa c ypoBHEM 3HaUu-
MocTh 5 %). MoKo30-MHAYLMPOBaHHOe AblXaHue AOMMKHO ObiTb NpeacTaBneHo B Mr auokeuaa yrnepoaa/kr
CYXOM MOYBbI B 4aC UM Mr KMCIopoaa/Kr Cyxoi nouBbl B Yac. KonnyecTeo BbiAenMBLIErocsa guokeuaa yrnepoaa
WA KONNYECTBO MOTMOLWEHHOro KUCropoaa B KaXaoM obpaboTaHHOM BapuaHTe CpaBHUBAOT C KOHTPONEM 1
npeacTaBnsitoT B OTKIIOHEHWUW OT KOHTPOS B MPOLEHTax.

10.1.2 EcnuTecTUpyloT He arpoxMMmukaT, TO onpeaensoT KoNM4YeCcTBO BbiAeNMBLLErocs Anokeuaa yrne-
poaa vAn NornoLeHHOro KUCIopoAa B Kaxaon NOBTOPHOCTU U pe3ynbTaThl aHanusa npeAcTaBnsioT B Buae rpa-
cbvka 3aBMCMMOCTM AbIXaHUs OT KOHLIEHTPaLMK BellecTsa Ansa onpeaeneHna EC, . [Nioko3o-uHayLUMpoBaHHoe
AblxaHue (Mr auokcuaa yrrepoga/kr Cyxoi nodBbl B Yac UIM M KUCAOPOAA/Kr CyXOM NOYBLI BYac) onpeaensioT B
06paboTaHHbIX BapnaHTax nocne 28 cyT MHKybaLmMmn U CpaBHUBAKOT C KOHTPONeM. 115 KaOQon KoHLUEeHTpaumun
paccynTbIBAOT NPOLEHT MHIMbuposaHusa. CTposaT rpaduk 3aBUCUMOCTN UHIMBUPOBaHUA B NpoueHTax oT
KOHLieHTpaL/uK BelllecTBa 1 onpedenstoT senuuuHy EC,. CtaHaapTHoe oTknoHeHue (p = 95) paccuuTbiBaloT
n3BecTHbIMKU MeToaamu [14], [15], [16].

10.2 UHTepnpeTauus pesynbLTaToB

Ecnu nocne nonyvyeHns AaHHbIX TECTUPOBAHUA arpoXMMUKaToOB pasHULA B UHTEHCUBHOCTU AblXaHUsA
MeXay BapuaHTOM C MakCUmMarbHO pekoMeHayeMOA HOPMOW NPUMEHEHWUA U KOHTPOSeM paBHa Unu MeHee 25 %
B Te4eHue 28 cyT uHKybaLmm, To arpoXMMMKaT MOXeT BbiThb OLeHEH Kak He UMEIOLLIMIA NPOACIKUTENbHOIO BO3-
AencTBusA Ha TpaHcdopMaLuio yrnepoa s noyse. [Npu TeCTMpoBaHUA BeLLECTB, HE OTHOCALLIMXCS K arpoXUMU-
kartam, onpedensoT ECgy, ECo5 uinnu EC .

10.3 OT4eT 0 NpoBeAeHUU TecTa

OT4yeT gormKkeH coaepxaTb crieayoLLyo MHhopMaLuio.

MonHyto xapakTepuCTUKy NoyBsbl, BKOYas:

- reorpacuyeckme koopanHaThl TOHKM 0TOOpa NouBkl (LLIMPOTA, AONroTa);

- nHdpopmaLmio 06 NCTOPUM UCTIONB30BaHMUS ydacTKa (pacTUTENbHBIA MOKPOB, NPUMEHeHHbIe cpeaAcTBa
3alUMThI pacTeHuid, yaobpeHus, TUMbl 3arpsisHeHUs U T. 4.);

- TWN yrogps: CenbCKOXO3ANCTBEHHbIE 3eMMu, Nec U T. 4.);

- rnybuHy oTbopa obpasua;

- rpaHyfomMeTpuyecknin cocTas (Necok/Mbinb/rNnHa B NPOLIEHTax OT Macchl CyXoi NMoYBbl);

- pH BOAHON BBITSHKKN;

- copepXaHue opraHndeckoro yrrepoaa (NPoUeHT MaccChl CYXOn NoYBhLI);

- cogepXaHue asoTa (NPoLeHT Macchl CyXoWn NOYBHI);

- eMKOCTb KaTUOHHOro obmeHa (MMonb/Kr);

- UCXOAHbIN 3anac MUKPOGHOM Bromacchl B npoueHTax obLiero cogepxaHusa opraHu4eckoro yrinepoaa;

- CChIJIKA Ha MeToAbl UCCNeaoBaHNS Kakaoro napameTpa;

- MOnHyo nHopMauuio, kacaroluyoca oTéopa U xpaHeHUsa 06pasLoB NOYBbI;

- deTanu npeasaputenbHon MHKyGauun noussbl (Npyu Heob6xoaMMocTw).

TecTnpyemoe BeLecTBO:

- (h1snYeckoe COCTOAHNE U, MO BO3MOXHOCTU, (DU3UKO-XUMUYECKUE CBONCTBA;

- AaHHble XuMU4eckon naeHTudmKaLum n, No BO3MOXHOCTU, CTPYKTYPHYIO hopMyny, CTeNeHb YACTOThI
(HanpumMep, ANA CPEACTB 3aWNTLI PAaCTeHUIA — NPOLEHT AeNCTBYOLEro BeLecTsa).

Ycnoeua TecTa:

- peTanu oboraleHns NoYBbl OpraHNY4eckUM BeLLeCTBOM;

- MCNONb30BaHHbIE KOHUEHTpaLuM TecTUpyeMoro BellecTBa W COOTBeTCTBylOlWee obocHoBaHue
BblIGpaHHbIX KOHLEHTPaUWN;

- AeTanun BHeCEHUA TECTUPYEMOTO BELLECTBA B NMOYBY;

- TeMmnepartypa uHkybauuu;

- BNaXHOCTb NMOYBbI B HaYane aKcnepMMeHTa U Ha ero NPoTsHKeHNUU;

- meTog nHKy6auum nouskl (eAuHLIA obpaseL, unu cepusa MHANBUAYanNbHbLIX 06pa3LoB);

- 4YnCno NOBTOPHOCTEN;

- paTbl aHanusa.

PesynbTath!:

- MCNONb30BaHHLIN MeToA U 0bopyaoBaHUe Ans onpeaeneHns UHTEHCUBHOCTU AblXaHUS;

- Tabnuua AaHHbIX KONUYECTBEHHOM OLIEHKM AUOKCUMAA Yriepoaa Unu KUCNopoaa;

- pasHuua Mexay NOBTOPHOCTAMU B 06paboTaHHbIX M KOHTPONbHBIX 0bpasuax;

- obcyxaeHue BbISIBNEHHbIX B X04e pac4eToB KOPPenauunin (N0 BO3MOXHOCTN);

- NMpOLEHTHOEe BapbUpOBaHWE IMHOKO30-UHAYLMPOBAHHOMO AblXaHWUA B Kaxablil nepuod oTbopa npob,
BenmunHy ECg, Npu ypoeHe aoctoepHocTM 95 %, Apyrue BennuuHbl EC, (ECo5 M EC ) ¢ ykasaHuem foBe-
pUTENbHBIX UHTEPBAnoB U rpacnKom 3aBUCUMOCTM aKTUBHOCTU OT A03bI;

- cTaTucTUdeckyto 06paboTky AaHHbIX;

- nobyto nHopmMaLmio, NoNesHyto AN UHTepnpeTauum pesynbLTaToB.
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