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MNpegucnoene

Leny, CCHOBHBIE MNPWHUWANEL KW OCHOBHOR NOPAOCK NpoBederHda DatoT No  MEemrocydapcTBeHHOH
cTavgapTuzagy yorasoenene FOCT 1.0 - 92 «MexrocygapcTeeHHas CUCTEMa CTAHOaPTHIAUWA. OCHOBMEIE
nonaeHds: W TOCT 1.2 - 2008 oMewrocynapoTesHHan CcWcTeMa cTaMOapTHiaukd. CTasjapTe
MEHIOCYOAPCTREHHER, MPABANE W PEXOMEHAALWA NGO MENTCCYIARCTEEHHOA CcTaHiapThaauwy. [Mpasuna
paapaboTEd, NPAHATHA, NEAMEHEHWA, OGHOBNEHHA W OTMEHK .

CerepgeHMA o cTaHpapTe

1 noaroToeneH TenepanHeim roCYaapcTeEHHEBIM YHHT a0 B M NEeanprATHEM
cBCepoccHACKHA HAaYyYHO-HCCNEeQoBaTeNLCKMA LEHTE CTaHAAPTHIAUMK, WHPOpMaLME W CepTHdHEauMH
cChpbA, MaTepuanoe » eewectes (OIYTT «BHALCME )

2 BHECEH @egepancHibisd ar@HTCTEOM N0 TEXHWYECKOMY PERYMWMDOSAHMEE KW METPONCrHk
PocowickoR degepaumm

3 MPHHAT MexrocygapcTeeHieM COBETOM NS CTAMIARTHAALKK, METRPONOMMK 1M CERTIGMEALLM
{NpoTokon oT 5 HoRGpAa 2013 1. Me 61-M1)

33 NPHHATHE NPOTroNoCoOBand.

Kparkoe FKon crpaHe CoxpalledHos HaHMEHOBaH WS
HAKMEHOSIHHE no ME HALHOHANLHOM CPrasa no
crpaHel no ME (SO 3166) CTEHOBPTHRELMH

(MCO 3166) 004-97 Q04-97
ApMEHNR Ald MuHskoHOmMEEr PacnyDne ApreHnA
Eenapych BY locectangapr Pecnybmme Banapyce
Eupriuann K Eblipreacrasnapt
Mongoea hADH Manpoesa-Crangapr
Pacourn RL Poccrarpapr
Yrpanea LA MoenoTpeboTaHgapT YipavHw

4 Mpueazon PelepantHoro areHTCTBA MO TEXHWYSCKOMY PErYNHpOBAHMIE W MeTponoran o1 22
HoRGpA 2013 r. Me T7T-CT medrocyfapcTEeHHBl cTawgapt MOCT 32283-2013 eeened 8 OEACTBUE B
KAYECTEE HAUWWMOHANEHOMD cTaHdgapTa Pocciickol Penepaudid ¢ 1 aerycTta 2014 r.

5 HacToRWKWA CTAKZAPT AOSHTHYEH MENOYHARDAHOMY cTadaapTy OECD Test Mo, 201:2011 «akga,
Growth Inhibitcn Tests (MoneTadke BOQOPOCNEA HA JA08 [EKY DOCTa).

Mepepod © aHrMEACKOND AakEa (2n).

CTeneHs CoOTRETCTRBME — WaeHTHYHas (I0T)

& BBEOEH BMNEPELIE

HMrghopsqauus of  USMeMBRUAX K HEcmoswedy omawdapmy  ayanusyemcs 8  esxesodnom
LRDOOMaLLIOHHOM YKaiamane «Hayuoranstse cmandapmes, @ makcm uamesesul o nonpagok - @
EXEMECAYHOM UHDODMALUOMHOM Yrazamene  «Hayuonankbse cmandapmes. B clyyas MepecMomps
[Famens) Uiy omMdess  Hacmoswiesc omardagma coomesmomeyioiyes  yeedoMnenue  Gydem
CRYINUKGEAHE 8  BRCMECAYHOM  UNBOOMaSUYUOHHOM  yRasamens  sHauuoManeMbe  cmandapimais.
CoomeeMcmayiowan tHibapManun, peedoMNesLe 1 MEKcmbl DATMELIEIMCR MakKe & UHopMaluoMHol
cucmeme cOwWes0 NONLICEaAHUA — Ha obuluanston calime Pedepanbioad asEHMCMES N0 MEXHUYECKIM Y
PEAFIUDCEAHUN U MEMBONaawy a cemu MumepHeam

B CradgapTdaudgropm, 2015

B Pococvicsod degepayid HACTOAWME cTaddapT HE MOoEEeT ObiTe MNONHOCTEE WM 43cTHYHO
BOCNPOAIREAEH, THDAMUPOBAH W DACNPOCTPAHEH B KAYECTEE OMWUMANLHOre WanauuA Des paspelieHds
TenepansHors aredTeTEa N0 TEXHUWYECKOMY DEMYNMDoRAHMID M METRONIMHI
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M E K TFTocyaAPCTIBEHUHUbB W CTAHOAPRPT

METOObLI UCNBITAHWA XMMWYECKOM NPOOYKLMWA, NPEOCTABNAIIWEN ONACHOCTL ANA
OKPYXAIOLWEN CPEOI

HeneiTasue pogopocned W WHAHOBAKTEDUA HA Ja0epKKY pOCTa

Tasting of chamicals of envircnmandal hazard
Alga and Cyanobacteria, Growth Inhibition Test

Dara ssagexdns — 2014-08-01

1 OBnacTbe NpUMeHEeHWA

HacToalwWi cTalgapT yoTaHasnueaeT MeTod cnpeaeneqHUs BoaneficTEHS WCCNedyeMorg BEWECTEa Ha
pOCT BOOOPOCHEA W [MMK) UHaH0DaKTepIiE.

2 HopmaTHBHbLIE CCbIMNKW

B HacToAWEM CTaHOapTe MCNONBACEAHE! HODMATHEHLIE CCEMEM HA CRedyoWwe CTaHdapTR:

MCO 1424220068 KauvecTes BOoObl. PysOBOOAWME YEAIAHME N0 WCNLITAHKMEG HA TODMOMEHWE
MANOPACTEODHMBIMA BELWECTBAMK, NETYHUMK COBOMHEHHAMK, METANMNAMK W CTOYHBIMK BOZaMK POCTA
pogopocnen [Water quality - Guidelines for algal growth inhibition tests with poorly soluble matenals, volatile
compounds, metals and waste water),

WICO 5667-16:1998 KavyecTao odsl. OTEop npob. YacTe 16. PykoBOOCTEO MO BHOTECTHROBAHHID Npob
(Water quality - Sampling - Part 16: Guidance on biotesting of samples);

WSO 86922012 KadecTeo BOoOb. MoneiTadwe Ha NoJapneHde pocTa BOAOPOCNEA B NPECHON BOAE ©
HCNOMNeE3I0BAHWERM DOHOKNMETOMHBIX 3ENeHLIX Bogopocnen (Water quality = Fresh water algal growth inhibition
test with unicellutar green algae).

3 TepmuHbl ¥ onpegeneHUA

B HACTOAWEM CTAHOADTE NPHMEHEHEI TERMWHE ¢ COOTREETCTRYIOLMKMEA CNPELENeHnEM I

3 Buomacca (Biomass) Cyxand Macca ®WMBOTO MaTepdana, NDHCYTCTEYIOWErD 8 NonyNALMe,
BoLiDAMEHHEA N OTHOWEHWID K DaHHORMY ODbEsy, HanpWmep, wmr ecacpocnel wa 1 N TecTupyemoro
pacTecpa. B cTasHgapTe HCNONBIYHOTCA NOKSIATENH — IAMEHATENH DWOMACCH, TAKWE, KAk HONAYeCcTBO
KneTok, RoogecueduHa 1 1.0, Mononss0saHqe TEPMEEA «DHOMactay TAKKE OTHOCHTCA W K NOKaIaTENA M-
IAMEHATERM,

32 HaAWMEHbLLLAA Hadnwaaeman 3dpdekTHBHan HoHueHTpauwa (Lowest Observed Effect
Concentration - LOEC) MunvsmanoHand sOHUSHTRAUWA  WCCHEOyesoro  BeWwecTBa, Npd  KOTopoR
HAGMNOABTEA CTATHCTAYECKA IHAYMMOE YMEHEWIEHHE POCTA BOOOGDOCHEA W {MNK) yuanobakTepyi (Npu p <
0,05) No COARHEHHEY C KOHTPONBEHSK MYNNoE B Npegenax yCTAHOBRNEHHOMD NepWoda JKCnolduwvd. Boe
TECTHPYEMEIE HOHUSHTPaUWW, npessiwamigkbe LOEC, AonmHE WMeTe TONCHHSCME 2berT, paBHel WnK
Gonewe Hatmogaemors npd LOEC, EcnK gadubie yonoaxA He cobniodaiioTod, To QoMMH0 ObiTe NpUBegeH0
O0CTATOHHOE OBOCHOBAHKE TOND, KAK MOoMEeT OuTe Bebpana LOEC.

33 HeapthekTHEHAA HabnwgaeMman koHUeHTpauwa (Mo Observed Effect Concentration -
MOEC) KoMuysHTpayWA MCcnedyeson BelecTea, HaxodAwasca cpaiy nog LOEC, koTopas He okasbiEasT
HHKAKOrD CTATHMCTHSSCKK IHAYMMOrD BO3OERCTEMA Ha POCT TECTHDYERON rpyink BOGODOCnel W [KnM)
UranchakTe pri N0 CPARMEHKIO © KOMTPCNEHON TEYNNGA B NPEOenaX YCTAHOBNEHHOrD NEQHOOa IKCNOIULMHIA.

a4 koaddpuuyvedT vameH4dueocTd (KHM) (Coefficient of waration). BeapaiMmepHas penddMHA
MIMEHYMBOCTH NOKAIATENA, ONPELEenAeMad Kak OTHOWEHWE CTAHgApTHOMD OTENOHEHWA K CReOHeny.
Oantiblit koadubrupedT Takse MomeT DolTe Bepaked B npouanTax. CpedHni koodbMUHMERT MIMEHYWBOCTH
cpegHEd cnegudMYeckol CEOpOCTM  pOCTa BOJOPOChEd W (AnM) uvauchasTepdid B napannensHbix
KOHTPONBHLIX TECTaX BulHACHAIOT Kak CcpegHes  JdHadqedne  KoXbpuUHedTa  WMIMeHYWBccTH  ChedHeR
cneunpuaeckol cHOpOCTK poCTa BOQORoCned W (MNW) udasobakTepud OnNA CYTOK WMNW TpYNnel B
COOTEETCTRYIOLIEM NARANNENLHOM KOHTRONLHOM TECTE.

Hapganwe ohMuHanHoe
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3.5 EC,: HoMUEBHTRAUMA MCCREdyemMors BellgcTea, KOTOpas NMPUBoOWT K xX%-HoMYy (Hanpumep,
S0%-HOMY)} COKDAWEHMKD POCTA BOOOpROCNEA W (HNKM) UMaHOBaKkTeEpHUA B TEYEHWME YCTAHOBNEHHOM Nepkoaa
BOAQSACTEMA (NepHol BOAOSRCTERA JoMmKeH BulTe YHA3AH OTOENLHS, ECNH OH OTNKYAETCA OT CTAHAADPTHONG
WA NoAHOrS NepUona TECTARoRaHKA). OnA oguoaHadHors oboadadeda Benv4ibel EC, nomydesHsi Wa
CHOPOCTM POCTA, MCNONEIYETCA oboanadenue E.C. 1Wa npupocTa - oboadadense E,C.

3.6 nepesMeHHan oTknwea [(Response variable): Mepemeddas ON8 OUEHEE  TOKCHYHOCTH,
NONYHEHHAR HA OCHOBAHKWM MODEX WAMEDASMEIX NADAMETROB ONUCAHUA BUOMACCH! C NOMOWEK DAANMSHEX
pacqeTHblX meTogos. Jna Qassor TecTHPOBAHKMS CRODOCThE POCTa W NPUDOCT ABNAKTCA NEDEMEHHB MG
OTKNMKS, NONYYEHHBLIBM NP WAMEDEHHA HENoCPeacTeeHHD DUoMaccel wnd neBoros Wa nokazartensd-
JamMeHUTEne".

3.7 nuTatensHaa cpega (Growth medium). CudTeTHyecsas nuTaTensHad cpena, B koTOpoN
CAIBMBAKITCA TECTHDYEMBIE BOAOROCOM KW [MNK) yHaHoGakTepud. Kak npapdno, Woonelyemos BelecTBo
PACTRODAINT B NMTATENEHON Cpege.

3.8 npupocTt (Yield): MamepeHHan BENHUYAHA NEpEMEHHoR B KOHUE TECTUROBAHMA 33 MHUHYCOM
HAMEDEHHOA BENHHHHE NERPEMEHHON B HAYANE TECTHROBAHKA, ACNONEIYEMAA OANA BEIDAMEHHA YEENHHEHHA
BHOMACCE B0 BPEMA TECTUDOBAHWA.

34 CHOPOCTE pPocTa (cpeaHAn cneywdrueckan cKopocTs pocTa) (Growth  rate)
NeorapugsaiEeckos YEENUHEHHE BUOMACCH BO BPEMSA BOAOSRCTEMA KCCNEOYEMOro BELLECTRA.

3.10 cneurdHYecKan CKOpocTe pocta [Specific growth ratel lNepeMedHan OTHKAWES,
CNQEASNASMAR  KaKk COOTHOWEHHE PaAHOCTH  HATYPANBHEE noragddmon  napametpa  HaGmogesHda
{BHOMACCH] M COOTESTCTRYIOWETS NEpHoga.

4 QObBwwe cBeneHHUA

TeCTHPOBAHWE NOIBONRET OUEHHTE BOIZEACTEWE DONEE Y4EM HA HECKONEKD NOKONeEHHE BOOODOCNEel 1
{lnu} uranobakTepui,

JECMOHEHUHMANEHD DAcTyWWe BOOSPOCHM KW (WNKW) UHaAHOBAKTEpWA NMOOBEDraoTeA BO30CHCTEMEY
WCCMEnyesons BEWSCTEA B TeYeHne 72 4.

OTeNKE Bogopocnei | (ne) UHaHoGakTepri 3akNioYaeTor B COKPALLEHHK WX POCTa NEW BOIOSACTBIAR
PAIMHHHBX KOHUEHTPaUKA HCCNEayEMoro BelecTasa,

CITENHE DUSHKEROT KAk qoyHEL MO KOHUEHTRAWMKE MCCNedyemMoro SeWecTaa o CRAaBHEHKID CO CPEdHIMM
POCTOM  BOAODOCHER W (MNKW) UdadoSakTepid B napannenkHbl®, HE NOOBEpMEHMbBIXN  BOIOeRCTRMMK
HCCMEOYEMOre BELECTEA, KOHTRONEREX Npobax.

OnA NoNHOMG BeIDAMEHWA CHCTEMHOIS OTKNWMEa Ha TOKCHYSCKDE BO3IGEACTEME  (ONTHMANLHOR
YYBCTEWTEMNLHOCTH) BOOOPOCTH W (ANH) UMAHOSAKTEPHKM HEOTRAHWHYEHHD JKCTNOHEHUWANLHD PacTyT NpH
coBNINOeHKWd  COOTRETCTEVIOWME NATATENLHBIX  YCROBHA ¥ MNApameTpoR  OCBEWEHWA B TEYEHHE
CNpeAenNeHHONs NEpUota, LOCTATOYHOMD GNA WIMEREHMA CHUHMEHNA cneuwpieckol ckopocT pocTa.

5 TMpvHUKMN TecTUpOBaHKUA

5.1 PocT 1 MMMTMEKMPOBaHWE pOCTa BOOOPOCHEl W (MNK) yeaHoSakTepid MoryT DeiTh ONpegenetesd
EOMAYBCTESHHO HA OCHOBAHMA HIMEDEHWA BOQODACNEROR GHOMACCH B IABACHUMOCTH OT BREMEHH.

Bogopocnesyio BHomaccy onpeoenssT KaK Cyxyto Maccy eoacpocned Ha 1 n TecTUpyemoro pacteopa.

MockonbEy Cyxy Maccy TDYOHO WIMEDHTh, WCNOMbIVIOT NOKAIATENK - JAMEHMTENH BHOMACCH,
HANPHUMED KONUYSCTES KNeTor (00 ken KneTor, hniodpecu @ UM, ONTUHeckas NNoTHOCTE .

52  Peaynetatosm  TECTUpOBAHWMA  ABNAETCA  MHMMOMPOBAHME  pPOCTA, BLIPAMEHHOE K3k
NorapaiMyUHeckos yeenuHeHHe SUoMacck (CpeaHel crneundWdeckoi CEopOcT POCTa) B TeYEHWE Neproaa
BOINEACTENA.

Ma cpeauuy cheuddiiyackny  CROpOCTEd pocTa, JARerMCTPURGRAHHBIE B CODMM  TECTHRYEMBIX
pacTROpOoR, KOHUEHTRAUWMA, BhIZEEANWAA SNPpeagneHHss X%-Hoe MHIMGuposadKe pocTa (Hanpamep, S0%-
HOE ) oNpedenseTes W BsipaxaeTcea kax E.C, (kanprsep, E.Cqpl.

53 B kadectee OCNONHMUTENSHOS NAPAMETDA OTENMKA PEEOMEHOYETSR MCNONL3I0RATHE NDWDOCT,
KOTOREN CNPEOenAeTcs KAK MIMeHEHAE SMOMACCE B KOHUE TECTUDOBAHMA NO OTHOWEHW K @8 IHAYEHMID B
HadYane TecTHpoBavuA. OT nNpupocTa, 3aperdCTpPUpORaMHONS B CEpHMM  TeCTHPYEMLIX DACTROQDOR,
EOHUEHTRALMA, BblaniBawilas ongegengHHoe  x5c-Hog  wHrmbupoRadue pocta  (sanpuasep, 50%-woe),
onpeden’aeToA W BelpakaeTea kak E,C, (Hanpusep, E Cqp)

54 B pewneTate TeECTHPOBAHWA MOMNYT  GuTe ONQegensHsl  Hausedswas sabnogaesas
PHEXTHEHAR KoMUeHTpauus (LOEC) v HeaddesTHeHas HabnonasMan koHUeHTpagus (NOEC).

2
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6 WHdopmauuwna ob nccnegyemom BelwecTee

5.1 Mubopsauks of Mcocnegyeron BelecTEe O0MEHa CONgp#aTh CEEQeHHA O PACTEODMMOCTI
WMCCNeqyeMord BeWeCcTas B Bode, koD PUUHeHTe pacnpedeneHHa H-0KTanon — eoga Pe, W 0aBnaqKd napa.
Konu4ecTeedHoe OnNpedgneHuwe WCCNegyesors BewWecTaa 0 TeCcTHPYeMbIX pAcCTBOpAax HeobXoaWumo
NPOBOAKMTE © MNOMOWED AGCTORSDHOMD AHANWMTHHECKOND METOO8 © WABECTHON TOMHOCTBIO WM NPELSnom
OOHADYHEHIAA.

6.2 Moneaxol moxeT OuiTe TAEKE MHpopMaLMA:

- O CTRYETYRHOR (DopMyne HCCNeOyesors beLecTea,
- O YMCTOTE MCCMNedyeMors BelEcTea

- 0 YCTOAYMBOCTI HA CBETY,

- 0 CTA0MNEHOCTH B YCNOBMAX TECTHROBAHWA,

- 0 CNocoBHOCTIA NOrMOoWaTe CRaT,

= O KOHCTAHMTE QUcCcolWaLn pk,;

= 0 cnocofHOCTH & TpaHCHOpMaLKMAM B OKDYHAKWER cpene, BEMOYaA pedyNeTaT TecTUROonaHUa
Ha NOTEHLWANEHYH CNOCOGHOCTE KCCNEZYEMorD DEUEcTEA K BHOPEIN0HEHHIO.

7  [NocToBepHOCTL TECTHPOBaHWA

YeTaHannHeaoTeR CNedysWue KEHTEQRHA DOCTOREDHOCTAL

= DHOMacea B KOHTPONBHES NpoGax JoMeHa YEENHHYYBATLCA IKCNOHEHLUMANLHS & MAHWAMENLHbIM
roadrpHuMenToM 16 B TeYeHHe T2 4, 4T0 COOTRETCTEYET Cneuddu4eckol CROpoOCcTH poCTa, paedord 0,92 3a
24 y {.u.euh'1}. Ona 4acto WononeayeMblx BMOOE BOOOPOCIEN CEODOCTE [POCTA CYLWECTEEHHD Bhlue
(npEnoseHde A). DaHHBR EDUTEDHE MOMET HE YCTAHARMNWBATLCR, SCNKW HCNONBEIYIGTCA BWdbl, pacTyYLiWMe
MEQNEHHEE, YeM BB, YEAIAHHEIE B NRUNCREHHK A, B Takon cnyyYae neprod TECTHROBARKA QONHEH Dot
npodned ana Toro, 4700k Nomy-uTe  16-KpaTHeId pOCT KOHTDONBHOW TRYNNE BOOOPOCNed W (kM)
yranobakTepri. B To we BOEeMA pocT KOHTPONBHOW MEynnkl BOOOROCTEN W [MMK) UWaHODAKTepHA JonMeH
DETE JLCACHEHUMANEHLIM B TEYEHWE TECTHPOEZHWA. Nepuod TECTADCEAHNA MOMET GLITE coRpawed oo 48 4
ONA NoQOSPHaHWA HEOMDaHNSEHHOTS IKCNOHEHUHANEHOND POCTA KOHTPONLHCKA PyNNL BOGOpoCnen | (nnK)
UHaHobaETepri 40 Tex nop, Noka KeadhhHUWeHT pocTa He QocTurHeT 16,

- cpegHit KoadgMUMEHT MAMEHYMBOCTI AnA cneduwdryeckol ckopocT pocTa (gHn 0 <1, 1 =2 K
2 = 34 onA 72 4) B KOHTPONBHED FRYNNEY He DONEKEH Npedeilarte 35%. JadHibid KpUTEpHR OTHOCKHTCA K
COSOHUM aHaYeHHAM K, Se4ucnesHeiM 8 napannenssHsy KoHToeNsHEX npobax;

= KOSHPULMEHT  WIMEHYMBOCTH CPedHel cnedwdnHeckol CRopocTH pocTa & napannenbHbix
EOMTRONEHEE NpoSax He Jon#eH NpessiwaTs 5% Npu TecTuposaduln FPseudakirchnenella subcapifata w
Desmodesmus subspicatus. [ing ocTankHex BAOOR BOSODCCNER GAHHAS BEMWHKHA HE QONKHE NPEBLILLATS
10%.

8 CraHgapTHble BelecTea

OnAa oueHkd NEEBUNEHCCTH NPOSE0EHHA TECTUDCBAHMA PEKOMEHOYETCH MCNONBI0BEATE CTAHOANTHOE
BEWLECTRED, HAnpusep 3.5-ausnopdencn. [na senedks BOOCROCNEN B KAMECTEE CTAMJARTHOMND BELWECTREA
MOMET DkiTe WCNONE3I0BAH AMXPOMAT Kansd, Heolxoawmo nposoguTe TECTAPOBIHWE ©O CTAMOADTHLIM
BELWECTEOM KAK MAHMMYM 0B pa3a & rog.

9 MNpuMEHUMOCTL TECTUPOBAHWA

TecTApOBaHWE, Kak NDABWNG, NPOBoOAT ANA DAcTEGpRMMEX B BOgEe BewecTs. OAnA WochenoBaMwA
NaTy4ix BeLLECTE, CHMbMeY a0C0pDeHToR, OHPAaLLEHHSLX BEWESCTE, WMELLME HWIKYID DAacTEODMMOCTE, MK
BEWECTE, KOTODLIE MOTYT NORMMATE Ha JOCTYNHOCTE NMTATENEHEK BELWECTE MW MUHEDAN0a B NHTaATENLHOR
CoeaE, MOTYT NoHAAoBMTECA MAMBHEHWA NPOUEOYPR TECTHDORAHWA (HANDKMED, WCNONLICBAHWME IAKPLITOR
CHCTEME!, KOHAMUWOHMPOBaHWe TACTORRE cocyqos) [1] = [3].
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10 OnwucaHue TECTUPOBAHMA

1001 ChopyooeaKme

10.1.1 MpyY TECTUDOBAHWKA WCOMONEIVKDTCA COCYOL, HITOTOBNEHHLIE W3 CTEKNa WhA Opyroro
XKAMHHECE  WHEPTHOMC  wMaTepwana. OfopyooBadke  Heobxoguso TWaTensHo NpoMelTe.  Hekawe
COTAHHYECKHE WNK HECDTAKWHECKHME 3ArDAIHMTENM HE SONHHL BNHATE Ha pOCT BOSODCCNER W {|nu)
UMAHOCAKTERMA MNK HA COCTAR NUTATENEHON CPaak.

10.1.2 E wkayecTee TECTOBLIX COCYOOB, KaK NPABMNG, WCNONLIYIOTCA CTEENAHHEIE  KOMNGM
OO bEMOM, ACCTATOYHLIM OMA NDOBEOEHHA WAMEDEHWA W ofocnedrBaiwe HeoGXOOMMBIR MacCoBbii
nepeHoc yrnewdcnoro rasa (C0.) wa atmocdepel. O0kem xugkocTh gomsed ObiTe Q0CTaTOYHLIM GNA
AHANHTHYESCHAX ONPEgene Al .

10.1.3 MoweT noTpedosaTeCH:

= annapart AnA KyNbTHEXPOBAHUA! DEKOMEHOYETCA WCNONLICEATE EMKOCTH, B HOTOPEX MOMET
NagOepHBaTLCA BEBpanHan TeMnepaTypa nHkybauWu £ 2°C;

- ofopyaoBaHWe ONA WIMEPEHHA OCBELEHHOCTH METOO MIMEDEHWA WHTEHCWBHOCTIA CEETA, W B
YACTHOCTH TN pPELENTOpa (KONMEETopA), MOMET OKalaTh CYWECTESHHOE BIWAHKE HA WIMEDAGRMYH
penreaHy, PekoMesoyeTcA NpOROOKTE WIMEPEHMA © WCNONsIobadveM chepddecioro 41 peuenTopa,
HOTOPEA pEardpyeT Ha NpAMOR WK OTDaMEHHEIR COET OT BCEK YINOE BRLLE W HIEE YDOBHA WIMEDEHWA, N1
21T peuenToDa, KOTOPEIA PEArMpyYeT HA CBaT OT BOEX YINOD DhIWE YDODHA MIMEPEHUA,

- oBOpYACBAHME ONA HIMEDEHWMA BOGODOCNERON DWMOMACCH! KOMMYECTBEO KNeToR B00opocneR
ABNASTCA Hawbonee 4acTo WMCNOoNbLAYEMLIM NOKa3aTenas—iameddTenas bDuomaccw. TogodeT wneTok
NECBSAWTER © MCNeNLI0BAHKEM ANEKTPOHHOMD CHETYHMED YaoTHL WK MEKROCKCNA.

Opyrie nNosaiaTend-3aMesdTensd MonyT ObliTe WIMepeHE © NOMOWBE NROTOYHOMS LWTOMETDA,
denyoprMeTpa, cnekTpodioToMeTpa unK KonopumeTEa. HeobxoouMo BelYUCIMTE KoaddryMeHT Neperoga
KONWMYECTRA ENETOK B Cyxod Bec GMomacce. [ONA NPOSESeHAA  JHAYMMBIX AIMEDEHWE 008 HA3KKXK
KOHUBHTRAUWHA DHOMaccel © NOMOWEKN chesTpodioToMeTpa  HeoGxX0OWMO  WCNONBICBEATE HKOBETE  CO
CRETOBLIM MYTEM 2 2 Ch

10.2 BeiGop puoom

10.2.1 BoasomHD WCNONbIOEAHWE HECKONEKMY BALOE HENDUEPENNeHHHE BogODoCnen W (1K)
uraHobakTepd. Bopopocnessie WTaMmsl, NOAX00RWKE ANS NPOBEOEHHA TECTHPOBAHHA, NEpEYHCNEHE B
MEANOMHEHEA A

10.2.2 Ecnd WCNoMe3yoToA OPYTHE BHOE BOS0OPOCHEE | [KWNA) HadcbakTepdi, TO 8 OT4eTe O
NEoBESEHKK TECTHDOEAHMA HECOXCOMMO YE23aTE WTamMse W (MNK) W npodcxomienwe. Heobxoowmo
YEEOMTECA B TOM, 4TS IKCMOHEHUWANEHER POCT BRIGREHHONT BIKOA BOSOPOCNEd MOKET NOLOEDHWEATECA Ha
NEOTAMEHKK BCETD TECTUPOBAHWS NPK Npe0bNagaownx yCnoBHax.

1003 MuratensHaa cpega

10.3.1 Mpy NpoOBEOEHHY TECTHROBAHHA DEKOMEHIYETCA WCNONEIOBEATE ABE aHANOMTMHHLIE
nUTaTeNsHBE cpegel — AAP w OECD. Cocrasm nuTatensHsix cped NEMEEOEHE B NPHMIOHeHHK B,

HayanesHoe avadednws pH W Sydepdas eMEocTe (perynUpyiowan yeanddedde pH) v nauHex cpeg
pAAMHHHE.

PeayneTaTel TECTHROBAHKA MOMYT OTNWHATLCA B JABMCHMOCTH OT MCNOMNBEIYEMOH NUTaTENLHOR Cpeakl,
GCOBEHHD NP TECTHPOBAHKK OHCCOUMHEYH LMY BELLECTE.

10.3.2 MoOHDHEIUHA MATATENLHOR CDedkl MOMeT DbiTh HE00X0OMMa NP WCCNeqoBaHNH
METANNCE ¥ KOMANEKCooDDady WMy BEWECTE, 3 TAKKE NP ACCNEL0BaHWA DEINHYHEE 3HaveHknh pH.

MCnone1oBEanie MOoguPHUMDOEIHHON Ccoe0kl OOMEHS DuiTe OBOCHOBAHO B OTHETEe o NpoBedeHHH
TECTHDOEIHWUA.

10.4 HadaneHas KoHUEHTpauks BuomMacchl

KonusecTeo GUOMAcCH B HAYANe TeCTHPOBAHKA OONMHO OuTe OOWUHAKOBLIM ONA BCEX TECTHRYE MK
BMO0E W OQOCTATONHO HHAIKMKM  ans Toro, yTobsl Habnkgancs sschoHeHuMancHblil pocT B TeYeHWe
HMHEYBAUMOHHOMD Neproga Ge3 pUCcKa MKTaTenBEHONS HCTOWEeHWA. HadankHoe RonKy4ecTes GWomaccsl He
OCMMHO NPpeBERWaTe 05 MM B Nepec4YeTe Ha Cyxol Bec. PesoMedyeTcA MCNonNe30BaTe CNegyioles
HAYaNEHoE KoNW4ecTEs Bromacckl.

- Pseudokirchnenalla subcapitata. 5 = 10° - 10" kneTosimn;
-  Desmodesmus subspicatus: 2 -5 *10" kneToKmn;

- Navicua pellicuiosa: 10" kneTokmn;

- Anabaena flos-aguae: 10" kneTok/mn;

- Synechococcus lsopoliensis: 5 = 10° — 10° kneTowian.
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10.5 KoHUBHTRAUWKA HCCNeOyemors BEWecTEs

Nuanazos KOHUSHTPAUKK, B EOTOROM, BEpoATHO, ByaeT HaGnogatechA BO3OeRCToWE, MOo#eT DolTh
ONpESEeEnes Ha OCHOBE pPEIYNLTATOER KHCoonegoBaddAa no nogbopy OWanaloHa KoHUedTpauwi. OnaA
IAKMDHMTENLHOTS  ONPpEgenakwers Woconegosadya  Heobxoarmo BbpaTe No  KpaldHeR msepe, NATe
KOHUEHTRAUMA, COCTABNSIOWHY MecMETDHYECKYIO NPOTPECCHID CO JHAMEHATENEM, HE NPeBbILLEaKLKM 3.2
OnA KecnegyeMel BEUWECTE, NOKAJLIBAKILME NONOrHe KPWBLIE OTKNMEA, ModeT CweiTe Beibpad Donee
BoICoRMA BoaddwurenT. HeobxoaMmo, 4700 TECTHRYEMBIE EOHUESHTPAUMW HAX0QMMcE B QHANaIcHe,
Bbi3EBAIOWEM MHMHBWDORAHKME CHOPOCTH DOCTa BOGOPOCnel B guanaiose oT 5 go 75%.

10.6 MapanneneHble W KOHTRONbHBIE NPoDkI

10.6.1 MpegycMoTpeds MCNoNsI0BaHKHE Tpex NapannensHex Npod OQnAa Kamach TecTUpYEeMon
KoMUEHTRaUWK. ECni He TpebyeTod anpegensTe NOEC, To KONWYecTED TECTHPYEMBLIX EOHUSHTRALKA MOKET
DbiTe YBENKMYEHO, 3 KONKYECTEO NADANNensHex NEob AnA EaM00R KOHUEHTRAUME YMEHBLWEHD . KonidecTeo
KOHTpONEHEX Npof QOMMHD B OB3 pasa NPeBLIWATs KONWYeCTEO napannensHes npoS OnAa Kasooi
TECTHRYEMOR KOHUEHTDaLMIA.

108.2 OTAENEHEIR HABOP TECTHRYEMEX PAECTECDOR MOTORAT ANS aHANWTHYESCKOrD Onpegene ina
KOHUWEHT PALMA MCCMEOYeMOoro BelwecTaa.
10.6.3 Ecnui GnA noOroToBKK TECTHRYEMOTD DACTEODE WCNONLIYETCR DacTRODHTENL, TO FOTOBAT

O0NCNHATEMNERYID KOHTRONERYIO NPOSY C PACTEODATENEM B MCNONEIYERMON KOHLEHTDALMA.
11 MpoeefeHWe TECTUPOBaHWA

111 MogroToBKa NPHUBMBOHHDN Ky NbTYDbI

11.1.1 QA agantaykd Wocnedyesix Boaopocned £ yonoBHAM TECTHDOBAHWA W FapaHTH TOr, 4To
BOOCPOCIKM HAXOOATCA B (ha3e JHCNOHEHUWANLHOMS pOCTa Npw NPMEMBAHMM TECTHRYEMEIX PACTEOQOB,
NEHBHMAOHHAA KYNeTYPE 8 NHTATENLHOR CRe0e MoTOBWTER 38 2 — 4 OHS 00 HAYANA TeCTHPOBAHKMA.

11.1.2 Bogopocnesan BWomacca JomsHa OeiTe NPUCNocobneHa K yCrnosuam TECTUDOBAKKA Tak, YTobkL
IRCNOHEMUKANEHBIA pOCT Npecbnagan B NPUBHECYHOM MaTEDWane 40 HAYANa TECTUDOBAHHA.

11.1.3 MNpUBKBOYHYID EyNeTYRY BeiOSMEABAINT NPW TEX #Ee YONOBUAR, YTO W TECTHUDYEMBIE BHObI.
MaMeprioT yBenqYeHde DHOMaccsl B NPUBHMBOHHOR KyNBETYDE ANS NPOBEDEM TOMo, YTO CKOPOCTE POCTA
HAXOOWTCA B Npegenas HOpMAaneHoro gWanasoda AnA TECTHRYeMOrS BrOa B YCNOoBWAK EYNsTHBUOOBAHKA.
Mpyep npoueaypel EYNLTHEMPOBAHWA MOPCKWY BOQODOCNEA ondocad B npunoxedds C. Ana 1oro 49Tobk
HMIDEHATE CHHXDOMHOND OEnNeHns KNeToK BO BPEMA TEeCTHROBaHWA, MOMeT noTpeboBaTech BTOPOA 3Tan
Ky NbTHBHEOBIHAA NEMBHABOHHON KyNbTYDBI.

11.2 MogroToBka TECTHRYEMBIX PACTEODOR

11.2.1 Bog TECTHPYEMBIE DACTEODH OOMHHE COQEPMaTE OOWHAKOROE KONWYECTED MHETATENEHOR
CPEdEl M HAYaNeHOW GHOMACCE. TECTHDYEMLIE PACTROPE © BeODAHHBEIME KOHUEHTRAUMAME OOBYMHO
FOTOBATCA MyTEM NePeMEeMBAHHA COCHOBHOMD WCCNeOyesMoro BelecTea o NWTaTeNbHoR cpegoi K
NEHBHBOHHOA EyNeTypoR, OCHOBHEE PACTEOPE ODbINHO TOTOBATCA NYyTEM DacTEODEeHHA WMCCHedyemoro
BELWECTREA B NUTATENEHOA Cpege.

11.2.2 PacTeopuTeny, HanpUMMep aueTod, TPeT-0yTUNoOBRIA CNAPT @ OWMETANDODMaRKO, MoryT
HMCNONBI0BATECR B KAYECTBE HOCUTENEd ans aobasnerda NNoxo DacTRODHMBIX BEWECTE K NHTATENEHOR
coene. KoHUBHTPAUMA PACTECPUTENA HEe O0N#HA Npebsiwate 100 MAn, Takas e EoHUeHTRau WA
pRCTEOPHMTENR AoMxHa BulTe gobaaneda ko Boes NPOGaM, BEMIOHAA KOHTRONEHLIE NpoDsl.,

11.3 HMukyGauna

11.31 TecToBee coCyabl YEYMOPHMEOT BOOOHENPOHMUABMEMA 33rMywWEamy. TecToBRE COCyok
BCTRAXMBANT W NOMEWAKT B annapat gna EyNeTHEKPOoBaHWA. BO Bpema TECTUDOBAHWMA HEoDXoOHMO
NoOAOEQWHEATE CYCNEeHIAD BOSODOCHER W CTHMYyNWPOBATE Nepencc yrnekwcnorns rasa (C0:) sa cuer
HENPEQRLIBHOMD BCTRAXHBAHKE cocyioB. TemMnepaTypy TECTORbIX COCYA0B HeohxodumMo NoanepsueaTe &
oWanazoHe ot 21 oo 24 £ 2°C.

11.3.2 OnA KyNeTHBMDOEIHKMA BUACE, OTAMYHLIX OT NEPEYHMCNEHHBEX B NDUNoKEHIM A, Hanpumep
TRONMHECKKE BWOOR, MOMNYT OkiTe HeoBx0oOWMMbl BONEE BRICOKME TEMNERATYRR NDH  YCROBKK, 4TO
BLINOAHAKTCA EDHTERHA QOCTOBEDHOCTH TECTHPOBAHKWA,

11.3.3 PekomedgyeTcd NOMEWATE TECTOBRE COCyOl B wHEyDaTop 8 ciydaldom nopaase w
EREOHEEHD NEPEMELATE HX.

11.2.4 3uavedie pH KOHTPONEHOR NPpobbl BO BPEMS TECTHROEAMWA HE O0MMEHD YEENWYWBEATECA Dones
qer Ha 1.5 eguuuuysl. Ons seTannos W CcoegUHEHKMNA, KOTOPLIE YacTHYHO HOoOHWMIMpyeTcA npu pH 2
OHanazoHe TECTOBOrD aHadedks pH, Heobxo0wmMd OrpaHHYHTE OTHNOHEHKR JHaYeH i pH, 4108 NOMYYHITE
BOCNPOMIBOOKMMEIE W HeTHKME pPedyneTatkd. OTenoHedwe pH < 0.5 soweT DbiTe TeXHHYecKd obBCnedYeHs K
QOCTUFARTCH NYTEM YCTAHORNEeHWA COCTESTCTEYIOWErD YPoRHA nepedcca yrnesucnoro raza (C05) wa

]
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OXDYMAIDWENT BO3OYXa K TECTHPYEMOMY pAcCTBODY, HanpvMep 33 c4eT  YERNWYEHWA CROPOCTH
NepeMell¥EaHKA MM CHMEHHA NoTpednequs yrnesucnors raia (C0,) nyTeM copalleHnA  HadansHom
GHOMACCE WK NPoGOMHENTENEHOCTH TECTUDOBAHKWE.

11.35 MoBpepyHoOcTE, HA EOTOPOR BRIJSEEWSAKNTCA TECTOBWLIE COCYORl, ACMTEHE NoNyHaTe
HEMNPEPBIBHOE, OOHOPOOHOE EAYODECUEHTHOE OCRELUSHWE, HANDWMED «XONOOHeRs Genbiid WNKM OHEBHOR
CRET.

LWiTammsl Bogopocnad W (MnK) yuadobasTepui TpetysoT painudHiy YoNOBMA OCREWEHHOCTIA.

MHTEHCHBHOCTE CBETA SOMEHA DeTe NOACODAHA C YHRTOM TECTUDYEMEX BW 0B,

Mpuseps:

1 Ona pekomeqdyemisix audog JenexdbLiXx aodopocnel abLBupaom UNMEeNCUaHOCMEs Cagma Ha
ypoaHe mecmupyemiix pacmaopos & duanazone om 60 do 120 mkE-wic’ & homocurnmemuyecku
aghghexmuenom duanazome dnun aonw 400 = TO0 wm npu uasmepeHUUd © LUCHOMLI0EIHUEM
coomasmemayroweso peyenmopa.

2 Anabaena flos-aguae xopowo pacmym npu Sonee HUIKOD UHMeHCUBHOCTMIU CAEMa U MOSym
Seime noepewdens! Npu enicokol uWmencuaHocmu caema. fna makux eudoa donwea SLims
nodofpana cpedHAA UHMEeHCUAHOCME caema a duanazone om 40 do 60 mekE-wm?c’. [Ona
LaMepUmenkHLIX NpUuBopoa, oMKEaNUBDOSaHNLIX 8 MOKCaX, IkaudaanesdmuyLIi duanazon om 4440 do
8880 mowkcoa dna  exonodwozos Geno2o casma npubnuIumenLHo  coomaemcmayam
pexoMeHdyesol uHmeHcuaHocmu caema a duanaszone om 60 do 120 MkE-wm*c™.

MHTEHCHBHOCTE CBETA NOOGEEKBANT B Npegenax £ 15% oT coedHeR WHTEHCHBHOCTY CReTa B J0HE
HHEy DAL,

11.4 MpogonHUTENEHOCTE TECTHPOBAHUA

MpoaonsHTENsHOCTE TECTHPOBAMKMA ODRYHO COCTARNAET 72 4. Oua moMeT ObiTh YMeHBWESHa WK
YEEMWYEHA NPK YCAOBWW, 4TC BCE KPUTEDMM J0CTOBEDHOCTH BRINOMAHALTEA.

11.5 HMamepeHda W aHanvTHYeCkAe onpeaeneHHa

11.5.1 Bogopocneesan Ouwomacca B KA#O0OM TECTOBOM COCYOE HIMEDAETCA KAk MAHHMYM
EMEAHERHO.
11.52 Marmeperie OUHOMACCH BRINONHAETCA © MOMOWSRKD MEKPOCKSNaS WA NeKTROHHMOng

CYETYMKA YACTHY (KONMYECTEO KNETOK U (MNW) Groobwem). ANETEPHATHEHEE METOORI, HANPHUMED NOToYHAR
UMTOMETOMA, I Witre WK i wiva, roopecleHL WA WM onTHYECKESA NNOTHOCTE MOMYT WCNoNLI0BaTeCR, GO
8 TECTOROM OMAN3I0HE SUOMACCE MOMET DTy NPOASMOHCTDUMDORAMS YOOBNESTEOPUTENEHAA KOPPENALMA C

GHOMaCCON,
11.5.3 BenudrHel pH TECTUpYEMBIX DACTEOPORE WIMERRDT B HAYANES W B KOHUE TECTHPOBAHHA.
11.54 KoHUBHTRALWK HCCMEOYEMOrs BELEBCcTES B TECTHRYEMBIX pPACTEOpPAX HEeOBXOOWMOo

NECaHaNMIMpoBRATE ONA NPOBERKM HAYaNbHLX SHAYEHHE W NOLOSDHEHHA HeoBXOOMMBIX 3HAYEHHE BO
BREMA TECTHROBAMKA.

11.55 Ecnd B TEY4EHWE TECTHDOBAHWA C HWIEOH W BRICOKON TECTHPYEMOR KOHUSHTDAUWER
EoHUEHMTRagmer, Gnuakol € oxdgaesol eenvduee EC., HadvaneHas EOHUSHTRAUWA WoCnegyemors
BEWECTEA HIMEHRETCR MeHeze dem Ha 20% o7 HOMHHANLHOTD AHaYeHHs, To JOCTATOYHO NPOBOOHTLE
CNREOENEHAE KOHUEHTPaUMK B HAYANEe M B KOHUE TECTHPOEAHWA.

11.5.6 Onpegenedke BCEX TECTHMRPYEMBIX EOHUSHTRAUWMA B Hadane W 8 KOHUE TeCcTHpOoRaqMA
pEEOMEHOYETCA NPOScOWTE, SCNM  MANOBEROATHO, YTO TECTHRYEMBIE KOMUEHTPAUMK COXDaHATCA B
aranaaoue or 80 ao 120% o7 HOMHHANBHLIX SHAYEHHA.

11.5.7 AnA neTydux, HecTabuneHeE WNM CUneHo aacopBupyioluEcA MCCieayeMbls BeLYecTR
pEKOMEHOYETCA JQONONHWTENEHERE OTGOP Npod Ans aHanksa B 24-4acoBbiE WHTEDREANGL BO BREMA NepHoaa
BOAOEACTEMA 8 Uenax Dones TOYMOrD onNWcadHnA NoTpebnedHds Wochedyemoro pewectea. [OnA Takkx
BEWECTE HEOBXOOMMO KCNONEIOBATE ACMONHETENEHBIE NAPaNnEneEHBEe NPoGb.

11.5.8 Bo mcex cny4anx onNpeJeneHWe KOHUSHTPAUWA Bel@CcTEAa OOMMHD TONeKD BeENONHATECA B
OOHOM M3 NapannensHex NEpob GNA Esaci TECTMPYEMON KOHLSHTDALMA.

11.549 MuratensHas cpega, NpMoTOBNEHHAaA CNEUWAnsH0 ONA adHaniia EoHUeHTpauvid Bo
BREMA TECTHROBAHKMA, GOMKHA NOLBEpraTeCh Takok #e obpaboTee, 470 W CcDega, WCnonNbayesan ana
TECTHOOBAHWA, HANpHMMep, oHMa J0MmsHa ObiTe WHOKYWPOBAHA BOGODOCNAMH M KYNETHEWMpOBATLCA B
AHANOTHYHED YCNoBXAX. Ecnd TpedyeTcA NpoeodnTe aHandld ROHUEHTRALWA WCCNedyemoro BelwecTes, 1o
Hechxoaume OTQenATE BOgopocnK OT NWTaTensHol cpeisl. CcasgedHwe sofopochel NPeanouTHTENLHD
NECBSANTE LEHTPHGgYMMPOBAHHMEM C HWIKOA LEHTRODEMHOR CHNon.

11.5.10 Ecnd EOHUSHTDAUWA WCCNedyemMord BelecTEa cOoXpaHssTeR B npefenax + 20% ot
HOMHHANEHOW WA HAYansHoR  KOHUEHTPaUWK BO  Bpess TecTUDORAHMA, TO aHANK: pelynsTartos
TECTHDOBAHWA NDCBSOUTCA € MENCNBA0BAHHEN HOMHHANLHLIX MMM HAYANbHEY BEnMYrH. EcniK oTeNoHEHHE
0T HOMHHANBHOW WNK HAYANEHONR BEMWYMHBLl NpeRpiwEaeT +£ 20%, TO aHands pedyneTaToR QONCEeH
OCHOBLIBATLCA Ha COEAHER reomMeTpWYecsi KoOHUeHTDaUKWK WOCNeqyeMors GeWacTea, HadnwogasMmon o

&
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BpEMA TECTHDOBAMKA, MNH Ha MOOENAK, ONACHBAKWHY CHMKEHKE KOHUEHTRALWA KCCNegyeMaro BelEcTEa.

11.5.11 Bonegctere QMHaMWYHONG pocTa  Bogopocnel  TPYQHO onpedendTe  GasTHHeckks
KOHUEHTRAUMK  WCCNeayesmors  BewecTea, ocobedHo ONnA  agcopBupyiolkxcA  BeWecTE B HAIKMX
KOHUEHTRaUMAX. B nodolusx cnyqass CHAMEHWE ECHUSHTRAUMH WCCNeayeMoro BewecTea 8 TeCTHRYEMOM
pAcTEOpE BCNEACTEWE afgcopfuld HA YEENWYHBAWEACA BOACPOCNERCH CHOMAaCCE HE OIHAYAET, Y4TO
BEWECTES YOANASTEA U2 TECTOBON CHETEMEL.

11.5.12 Mpwt nNpoBegeHMd  adanuaa  peayneTaTtos TeCTHROBaHMA HEeoDXoQMMO NpoBepuTe,
CONPOBOHAAETER N CHMMEHWE KOHUEHTPALMK HCCNeayemMors BelecTEa B0 BDeMA  TEeCTHDOBAHMA
IAMEANEHHEM HHMMOHPOBAHWA pPOCTa BoOopocned. B aTom cnyvae HeobxogMmMo HCNOoNEIoEaTE MOOENS,
ONMCHIBAMWYID CHIMEHWE KOHUBHTDAUMK  WoCnedyemMmorns eewectea. B wvuom ciyvae Heobiogueso
NPOBOAKTE AHANWS RPE3YNETATOR HA OCHOBAHKK HAYANEHON [HOMAHANEHOA MW MAMEDEHHOR) KOHLEHTDEL MK
HCCNEOYEMOro BELecTEa.

11.6 Mpoure vabnogeska

Ona npoBepd HOPMANEHONS W A00posore DalBdTHA NPHEWMBOYHMOrS wMaTepkana d Habniodedds sa
NDEIME OTHKAOHEHWAMK B PaJIBMTHHA BOJOPOCHEH {(BCNEACTEWE BOIQEWCTEWMA WCCNeqyesors aeecTeal a
KOHUWE TECTHROBAHMA JON#MHE NPOBCOMTECR MUEDOCKONMYECEHe HabniogeHma.

11.7 OnpegeneHivie JUanaioHa NpeJenkHblx KOHLEHTRaLWA MConNedyemMmors BeLecTea

11.7.1 B HexoTopblX CNYyYaAx, HAnpHMep korda npedoapureneHoe TecTMpOSaHMe NOoKassBaeT, 4To
MCCNeayemMoe BEWESCTRD HE OKAZLIBAST TOKCHYHOINS Bo3feicTBWA B koHueHdTpauwax e 100 mr'n wnn
HHME CBOBMO NPEOENa PACTEOPHUMOCTHA B NUTATENBERON COERE (N0 HAXMEHLLUEMY NOKAATENH), MORET BulTh
NPoBEOSHO GNPEAENEHWE JXaAN330Ha NPedensHulX HOHUSHTPDAUKA HCoNaeqyemors BeWacTEa, HanpaeneHHos
HA CPABHEHWE OTKMWEDE B KOHTDOMEHOW NPpoGe W OOH0R W3 TecTOBkIX Npod {100 MM Wnd KoHUSHTPAaLKA,
pABHAA Npeaeny pacTBopMMOCTH).

11.7.2 Boe yealavHee pades yCoNoBMA NPOBEOSHWA TECTHDOBRAHMA W KPWTERMH JOCTOBEPHOCTH
NEXMEHWMEL K ONEEOENEHA  A4anasoHa NpeienbHeE  KOHUEHTPAEUKME WCCheayessors BeWecTea, aa
HCENIOYEHHE TOMD, YT0 KOMHYECTREO Napannensdsx npod QomsHo ObiTh HE MEHEE WECTH. AHANWI
NEPEMEHHLX OTENWKA B KOMTROMEHDA NRoGe W TeCTOBLIX Npobax MoMeT ObliTh NPOBELEH C HCNONLI0BAHHEM
CTATHETHYECKOMD TecTa, Hanpuuep t-Tecta CTeliogedTa. Ecnd packosaeHua B aTWx nNpobax HepapsHbl, TO
OoEeH DeiTe NpoBESeH =TECT, NEHCNoCOENEHHBIR ONS HEPABHEIX DACKOMIEHNA.

12 HdaHHLIe W OTYET O NpoBefeHMN TECTHPOBaAHWA

121 Kpuasie pocta

12.1.1 Buomacca B TECTORLIY COCYOax MOMET ObiTe BRHPaWEHa B @JWHWUaY nosalartens-
IAMEHWUTENR, MCNONBAYERMOND 0NA HIMEDEHWA [HANDHMED, YKCNO KNeTok, fnoopecusHumna ).
1212 B Tafnuuy Cce0gaT CReaykwwe QOK2aaTend. WAMepedHyD KoHUEHTRauMe Gromaccel B

TECTORRY M KOHTRONBHEX Npobax, HOHUEHTRAUWMK WCCNeayeMoro BeWecTad W BPEMA HX HIMEDEHKA,
IAPECHCTOHPOBAHHGE © WMHTepEancm B 1 4. OnA nocTpoenka rpadHdkcs mMOryT HCNoNb30BaTLCA Kak
norapuMuLeckan, Tak o NAHeRHaEA WEaNk, HO WCNoNbIoBaHWe NorapufMdYeckol Weane: ABRNASTCA
oBAIaTENEHLIM K 36T NydHiies NpegcTagneqdte of HaMeHe AR B TECTORCH Npobe BO BpEMA TECTUDOBAHKA.
CnegyeT OTMETHTE, YTC  2JKCNOHEHUMANLHBIR  pOCT  O3eT NPAMYS  MEHHK NPH ACRONLIOBAHKKA
norapudMASeCKOl WEANE @ HAKNOH NAHEKE YE23LI8A6T Ha oN@eOensHHYI0 CROPOCTE POCTa BOOOROCIEn K
(M) UHaHOBaKTE PR,

12.1.3 HMocnoneays  rpadiMikd, BRIACHRAIOT, NDOMCXOOMT NH pocT  BOOOPOCHEA W (WM
unaHchakTepHin  JKCNOHEHUWANEHD © OMKWIAEMOW CKOPOCTRIO BO BREeMA TecTupoBavwA. WaydawT Boe
IHAYEHAA NOKAIATENEH, BHEWHHAE BrO mmadrkos W NPOBCGAT aHaNWIl BOIMOMHEY CWHGoK. B 4acTHOCTH,
NEOBEDAKT MoDLIE IHAYEHHA, KOTODLIE OTENOHAKITCA 34 CHET CHCTEMATHYECKME OWKWSoK. ECnK 04eBrnOHD,
YTO BOMYT BbiTe WOEHTHRHUNMDORAHE SWHEKK, QONYEHHBIE B NPOUSOYEAX, MW WX NORENEHKE BOIMOKHD C
DoNbWeR BEROATHOCTED, TO COOTEBETCTEYMLUHE IHAYEHHS DACUSHMBAKITCA KAK OTKNOHAKWWECS W He
BEMKYETCA 8 NOCA8SYIoWKA CTATUCTUYECKKA aqanna. Hynepand KoHUeHTpauMAe BOgopoCnen B aOHon Ka
napannenkeHex Npod MomeT YEASHEATE HA TO, Y4TO WHOEYNWDCRAHKE GbiN0 NPOBELEHD HENEABMNLHO WK
COCyd BB NPOMBIT HEHAGNEMAWAM 0DpazoM. B OTHETE O NPOBEOEHNA TECTHROBAHHA HEODXOQHMOD YHa3aTE
H3 MNPHYMHE PACCMOTPEHHA TOMS WKW KHOMD 3HAYSHWA B KAYeCTEE OTHNOHRWErSCA. CTaTHoTUHeckHi
aHanda AnA  WOSHTAGKHEALUAK OTHNOHAKLWLMECA ZHAYEHWA HMEET TDAHMYCHHOE WCNONBICBAHWE ONA
OAHHCTD BAOE 33034 W HE MOMET IAMEHWTE OUWEHKK JKCNepTa. OTENOHSIOWAEEA 3HEYEHUA [OTMEYEHHEIE KaK
TAKOBRE) O0MMHE OblTe COXpAHEHBl CREOM OCTAMNbHBIX  3HAYEHMA, YKA3IaHHLIX Ha  rpadMke  KMNK
npedcTasneHHsx B Tabnuue.
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12.2 MepeMmeHHe OTENWKS

12.21 B wacToAwesM CradgapTe paccMatpMBEanTcA 0BG NEpEMEHMBIE  OTENWKa, C
HCMONBICEAHNESE KOTODLX JOMMHO GeITe CUSHEHD BOANSHACTENE HA!

a) CPEOHION CREUMPUYBCKYD CHOPOCTE DOCTA! OaHHAR NepeMEHHMAA OTEMWKE BLiYKCNASTCA Ha
OCHOBE NOrAgWEMEYEckons YyaenuLeeHUA BUOMACCSE! BO BOEMA TECTURORAHWA W3 PACHETA HA GOMH OEHE,

) NoUPOCT. JaHHAA NEPEMEHHAA OTENMKE paBHa BMoMacce B KOHUE TECTHPOBAHMA 33 MAMYCOM
GUOMACCEH B HAYANE TECTHUPOBAHKA

12.2.2 He0bx00WMo OTMETHTE, HTO NOKAIATENK TOKCHHHOCTH, BuIHWCNEHHEE G WCNONLI0BAHWEM
OaHHEE NepEMEHHLIX OTKNWEA, HE CONoCTABMME! ODYD C OPYTCM, M DaHHOE DA3NWY4e Q0MEHD YEUTRBATECA
Mpd WCNoNBIGEAHWA PRAYNeTATOE TECTHPOBAHKA. 3Hadedur EC,, ocHOBaHHBIE Ha cpeaHel cheundimeeckol
ckopocTh pocta (EC,), Kak npasuno, By0yT Beille peayNsTaTos, CCHOBAHHEX Ha npdpocTte (EC.) ecnu
HINOWEHHBIE B HACTOALWENM CTaHOapTe yonobwA cofinoganTea. 3To He DOoMMHO MHTERNPeTWOORATECH KaK
DAINUYME B YYBCTEMTENLHCCTH MEWMAY OAHHBIME NEDEMEHHEME OTKNMED, BEMWYHHE OTIML3IDTCA TONLKS
maremarddeckd. MNosATHE oCcpegdAn cnedudMyeckan CcKOpOCTeE DOCTa» AaeTcA Ma obwess obpaide
IHCNOHEHUMANEHON pOCTa BOACPOCINENA B HEOMDEHHYLHHEX EYNLTYPAX, 08 TOKCHYHOCTE CUEHHEIETCA Ha
OCHOBAHMK BOINGHCTEMA HA CHODOCTe POCTA W HE 3ABMCHT oT abcomoTHoro ypoeumA cnedudiudeckoi
CHOPOCTH POCTA B HEOHTROMSHOR Npobe, HAKNoHa KPUBOH TeCTHRYEMAA HKOHUEHTPAUKA — OTENWE N4 =3
NoCOO0MTEHTENEHOCTH TECTUROBAHKA.

12.2.3 PeayneTaTel, OCHOBAHHLE Ha MEQEMEHHON NPUDOCTa, JIABMCAT OT BCEX MEDEMEHHBIX.
E,C, 38BWMCHT OT CNEyWdMYeckol CHOPOCTH POCTA BOGODOCHEN, UCNONLIYEMEX B KAKIOM TECTHPORAHHH, W
OT MAKCHMANBHON CNeUudMYeckDl CKOPOCTA POCTA, KOTOPAA MOMET MAMEHHTLCS B 3ABWCHMOCTH OT BWAOA
WNK  WTasMa  eodopocnel. [lepesmedHan NpUpocTa  He  A0NEHA  WCNoNs308aTeCA  ON8  CLaBHEHAA
YYBCTEBMTENEHOCTH K TOKCHYHEIM BEUECTEAM CPEOK BAOOD WNH RAINHYUHED WTAMMOE BOOODOCTEN,

12.3 CpegHas cneyrdguuecsan chopocTe pocTa

12.3.1 Cpeadas cneddHHeckas CcXopocTe pPOCTa  BRYWCIASTCA  Hak  NorapidmMHYecEos
YEEMAHEHHE BHOMACCH ONA Ka%G0R TeCTORDH W KOHTRONBHOA NPoGkl NO COOTHOLWEHH D,
InX, —InX, X
o o=—t T an™), (1)
I I 1 - II

roe i, - CpEOHAR cneyrndiMyeckan CHOPOCTE POCTA OT MOMBHTE BLEMEHK | A0 MOMEHTA BREMEHN |

X~ GHOMACCE B MOMENHT BPerMEHiA J;

X, — BUOMACcCE B MOMEHT BPERMEHN J.

Ona kaxnol TeCToORCR W EOHTROMEHOR NPOGL BLIMUCNAINT CREOHEE IHAYSMKE OMA CKOPOCTH pocTa
HAPROY © OUEHMECH PaanquMia.

12.3.2 Be4HCnAKT CpedHion cneyrdmiecsyio CeopocTe pocTa (obeyno 0 — 3 gHA), 8 kavectee
HAYANEHOMD ZHAYEHAA WCNONL3IYA  HOMWHANBHD MPHEWTYI0 GHOMACCY, 8 HE WIMEDEHHOE HAYAMNLHOE
IHAYEHME, NOCKONEKY B NOOchHos Cnydae JoCTUraeTen SoNsWan TOUHOCTE.

12.3.3 COUeHWBAT NOATANHEE CHOPOCTH pOCTa, BHYMCNAEMEE KAK cNeundndecking CROpOoCTH
pOCTA B TEYEHWE KaWOOrs OHA NPoBEOeHns TecTHpoBaMHA (0 — 1, 1 = 2 W 2 — 3-ro guA), ¥ onpeaensamoT,
OCTARTCA MW CHOPOCTE DOCTA B KOHTPONLHEX Npofax nocToAWHod. Ecnk adadedde cnedddivdeckon
CHOPOCTH pocTa B 1-A OeHs TECTHLOBAHWMA IHAYWMTENLHS HAME, Y88 NoNHan cpeguan cnegwduyeckas
CKOPOCTE POCTA, TO 3TO MOMET YKaIsBaTe Ha nar-paiy. B To spema kax nar-paza wsoweT ObTe
MUHAMWIKPDOEAHA 1MNK DAKTHYSCKEM YCTRAHEHA B KOWTPONEMEX NpoSax nyTem npoanesyqa negeoas
NOEQBADKMTENLHOA NoOroTossd, Hanuewme nar-gasksl 8 TecToBRwX NpoSax  MOoMeT yeassieaTe ©Ha
BOCCTAHORNEHHE NMOCHAE HAYANLHMOMD BOIASHCTEMA WNW CHHMEHWE JKCNOIWUWM 13 cHeT NoTpefneHqs
HoCMegyemMons pewecTsa (Brno4as aacopbunk Ha BogopocneBch BWomMacce) Nocne HaLansHono
BOANEACTRIAA

1234 MoaTanueie CEOpOCTH POCTa MONYT BkiTh OUBHEMBI B U8NAX GpedensH A Boane CTEKS
HCCMEOYEMore BeWecTea Ha pocT BOOGPOoCred W (MNW) UHaHoBakTepud BO BREMS TECTHPOBAHWA.
CYWECTEEHHBIE DEANKYMA MENTY NOITANHOA W CDEANEN CHODOCTRID POCTA YEAZLIBADNT HA OTKNOMEHWE OT
NOCTOAHMOrD AKCNOHEHUHANLHOrD pocTa. B aTomM cnydyae meobxofumoe Donee TWATENLHOE DACCMOTPEHUE
KOHBLIX POCTA.

12.3.5 PaccuvTeiEaioT iamegnedss cpeiHeln Ccneundu4eckon CHOpOcTH poCcTa ANA Eawgoro
TECTUDOBAHWAA MO COOTHOLWEHUK.

;=B A, (2)

.
By

roe f, = WHrHBHpOoEaHKE CpeOHer cneuwdnyeckon CKOpOcTH pocTa, %

Ur = CPeOHEE IHAYEHME CPEaHeR Cneurdriecsol CROpOCTH pOCTa (U] B KOHTPONLHOH npode,

Ut = cpegHan cneyudiHYeckan CRopocTe POCTa B NapannensHaa npode.
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12.3.6 Mpd HCNONE3I0BAHWA PACTECPHUTENEH ONA NPArOTOBNEHWA TECTWRYEMBIX pPACTROPOE ONA
pacqeTa IaMeqnedMs  CEOQOCTH  pocTa  NpeanoqTHTeNEHes HCNoNeI0BaTh  KOWTPONbHbIe npobe
pRCTEORMTENEM.

124 Mewpoct

MpHPCCT PACCHUTRIBAETCA KAk GHOMACEA B KOHUE TECTHPOBAHWA 38 MUHYCOM GHOMAaCCH B Hadane
TECTHDOBAHWA ONA KEMO0H OTOSMEHON KOHTRONRHOA WK TecTosod npobel ONa Lasnod TecTOoBOoH MW
KOHTPONEHOW Npofbl  BLMWCNAICT CPeOMION BENMHMHY MPWPOCTa  HapAQy © OUSHEAMHA  PaInW4KA.
JamMegneine NEMEocTa () MoEeT ObiTh BRHUCMGHS ANA KEXA0M0 TECTHPOBAHKMA M0 COOTHOLLSHWK!

I —le}. (3)
) H

L

roe f, - HiriupoeaKue npyupocta, %,

Yo - CpegHEs IHAYEHWE NPHMPOCTE B KOHTRONBHOA npobe;

Y1 - NPWPOCT B NapannensHod npobe.

12.5 Mpad4eckos HIoDpaMeHHe KDMBOH OTENIES

12.51 Mpadpiqeckd H300pasanT IABMCHMOCTE WHMMBWPOBAHWA OT NoOrapridMa KOHUEHTDAL NI
HCCNEOYEMOro BEWECTBEA W TWATENBHD aHAMNWAKMEYIST NONYYMBWMACA rpadivk Bes  y4eTa  Y4acTHbix
NoOKasaTened, KoTopee SalMk OTobpaHE KaK OTKNOHAIOLWECH.

1252 MpAmMod  NAEMel  CcoeguMHAINT  Y4acTHRIE  3HAYEHMA  ONA  NOAYYEHWA  J3BMCAMOCTH
TECTHPYEMAA KOHUEBHTPAUWMA - OTENKK, @ 3aTemM ONA CUSHEd peayneTaToR WONONbIYIOT HOMOLOTERHER
CTATHCTHYECKMA METod. B 3a8nCHMOCTI OT NNAHHPYEMOTS HCNONB3I0BAHAA JaHHbIX, KAYECTES [TOHHOCTH) K
obbema JaHHME, a Takke QOCTYNHOCTH WHCTEYMEeHTOS ONA aHanyaa JadHsE MOoseT GhiTe peleHo
OCTAHOBMTE AHANKE PEAYNLTATOR HA OAHHOM 2TanNe W PACCHMTATE OCHOBHLIE BENMYMHE ECzo W ECqo (K
(MNK) ECza) HA OCHOBAHWK NOCTROEHHOA KRUBOA.

12.6 Cratucrideckie npouegype

1261 Uene cTaTHCTHYECEMY NMpoUenyp ABMNASTCA KOMWYECTEEHHOS OMNMCaHHe JARHCHMOCTH
TECTHPYEMAA EOHUEHTRALWMA — OTENWE © NOMOWSK DErpeccHoHHore adanwnia. OnAa a7orc GoIMoMeEo
HMENONEI0BaTe METEO BIABESWEHHOND NMHERHONS perpeccHOoHHONS aHanuia, nNpeleapuTentHo Npsaenas
NUHeapraywes npecbpalobadkne OaHHeX OTENMKa (Hanpumep, B npoBuT-npectpaloBadKe, NOrMT-
npectpaioeaHde MnKM npecbpaiceakke Bedbynna)l, HO HENWHEAHLIE DErpecCUOHHEE METOOE ABMAKITCA
Dones NpegnoYTHTENEHEIMK, NoCEONLEY noasonAwT ofpafaTeeaTe JAaHHBE © YYeTom  HeMabemHbix
HETOHMHOCTER WM OTHNOHERWA OT rMagkoro pacnpedenesks, TNod QOCTIEEHMM NONHOTD BHMMBRPOBaHWA POCTA
TAKWE HETOYHOCTH MOryT ObiTe YEEMNWHEHS 33 CHET NPe0bpaaoeaHui, BNHANWKWY Ha asanka. Heobiogueso
OTMETHTE, YT0 CTAHJApTHEE MEeToOL  aHanvia, WonoNbayiowwse npobuT-npeodpaiosaduie, NorMT-
npecfpasopadde wni npecbpazceadne Bekbynna, npegHazHadedkl 4NA padoTel © JUCKDETHEIMA JaHHBIRMA
[HANPUMED, CMEDTHOCTE WK BRIMHMBEAEMOCTE) 1 QONMHE OeiTe Mogupuurposads ona obpaloTew JauHes o
pocTe W BUoMacce.

126.2 ONA kawaoi nepeseHHcH OTENWES, KOTopas SyOeT NpoaHanvadpoBada, Wenonsayior
COOTHOWEHWE TECTUPYEMAR KOHUBHTDAUWA — OTENME ANA DacHeTa 4acTieiX avadedwi EC,. Ona kawooh
BEMNHYMHE OOMEHEl GbiTh ONPEOeneHsl 95%-Hble QOREQHTENLHLIE WHTEpEank. [MpUrogHOCTE OaHHEE
OTKMHES K DETPeCcCHOMEON  MOOenK JonkHa OblTe OUBHEHA HOW FRaduuEeckd, WM CTATHCTHYECHKN.
PerpeccHoHHEIR aHania gomsed OweiTh NEOBEOEH HA OCHOBAHWA OTHNWECE ANA OTOensHeX npod. Ecnn
HENHHEAHAA KDHBAR © TEYAOKM BNWCBIBRETCR B DETPECCHOHHYEY MOLENe W3-3a Gonewors pasbpoca @
OdaHeix, TO npobneMa someT DbiTe PEWEeHa NyTeM BRNONHEHHMA PErPECCHOHHONT aHaNWaa CcpegHdx
IHAYEHAR GQNA rpynne Npo, Tamdm 00pasom MOMHO YMEHBLLIWTE BAMAHWE BoIMOMHBIY OTKMOHARLLKWMECA
FHAYEHAR,  MCNoneaosaqHde Takores BapWadTa AoMsHO  BblTe OTMEYEHD B OTYHETE O (pOBEOSHMHK
TECTHPOBAHMA Kak OTKNOHEHWE OT CTAHQADTHOW NpOoUedypel, NOCKONBEY KDHEAR ONA WHOKBWOYaMNbHBLIX
IHAYEHA R HE 38T XOPOWWE pEayNeTaToR.

126.3 Benvquua EC., W OOBEDHTEMNBHLIE WHTEDBEANEI TAKKE MOMYT OGbTe MNONYYEHLL C
HCNONEI0BAHWEM  NAHEAHDA  WHTERNONALMKM © PeryNMpoBaHWEs JaHHbx, ECNH  JOCTYNHLIE MOogenk
PEMPECCHOHHONS aHANK3A He NCAX0AAT AnA obpaboTen DaHHLIx.

1264 Ona ouewsr LOEC W NOEC wecbxofgwmo  cpaeuuTe cpegeTea  obpaBoTed o
MCOOMNE30BAHMEN  OWCNEepCHUOHHOIND aHanksa natopaTopHes Texdul (ANDOWVA) Metog ons kawaor
KOHUEHTRAUMK HeCOKOOMME CLABHWMTE & KOMTPOMBHEM METOASM, WONOMNBIYE COOTRBAETCTEYIOWEE KpATHOR
CPABHEHWME WMWK OCHOBHON TECTOELIA MeTod. MoryT HononeIosaTech TeCTs JadHeTa WM YuneAMca. 310
HEoGX0OQMMe ONA OUEHKH Jomywedna ANOYA 0f oguopogHocTd paanwura. MNogoduan oueHea MomeT DeiTs
BRINCAHEHA TDAHYECHH HNK © NoMOWLK TecTa. NogsofAlMMe ABNSITER TecTe Nepewa vnk GaptneTra.
HEeBOIMORHOCTE OONYWEHHA 0F OOHODOOHOCTH PAANWYHMA MHOTOa MOoXeT DbiTe CEODPEKTADOBAMA NyTem
noraprsueeckors NpeobpasosanHa JanHex. ECnik pasHopodHocTe DaiNHYMia ABNARTCA YDe3MERHON 1 HE
MoMET DeiTe MCNpaEneda nyTew npeobpasoBadda, 1o HEoDXoOUMO NPOBECTH BHANKE METOOAMM, TaKKMK,
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kax TecT QxosMixuepa.

1265 Haydsbie pazpaboTed NPUBEENW K ToMy, 4T0 OO NpUHATO pewedde of oTeale oT
noHATHRE sNOECH W 3ameHe @ro NoHATHEM sperpeccs, GaIMpyHWKMca Ha senuqreie EC,. B nacToswem
CTAHOAPTE COOTBETOTBVIOWAA BENWHWHA OnA ¥ He BelNa yoTadcBEneHa. B aapucHsocTi 0T BolGpaHHoR
NapeMeHdHon OTKIKMES MCNonNkayeTod guanaiod o 10 go 20%. OGe senvduHsl EC.; 1 EC,, gommHe! GeiTe
YEAZAHE B OTHETE O NPOBEQEHHK TECTHRORAHKS,

12.7 AKTHRMPOBAHWE POCTA

MEer  HA3KWX  TECTHRPYEMBIX  KOHUEHTRAUMSX  WHOrda sabnodaeTcd  akTHEMPOBaHWe pocTa
{oTpruaTeneHoe  wHrntupoBadMe). 370 sMomeT OwiTe KAk CcNedcTEMEM [OpMEeanca  (TOECH4YECEOrs
AKTHEKDOBAHKWA), TaK ¥ CNeAcTBHEM NoBaBNeH A aETHEMPYIOWKY RaKTopos DOCTa & NUTATENLHON Cpeqoi.
CneayeT OTMETHTh, YT SGODABMNEHWE HEDPraMHYecKHX NWTATENEHBX BEWECTE K NWTATENBHOR Cpeae He
OCAHHD OXA36IBATE HENOCPEACTREEHHOE BIMAKKWE Ha pOCT BOSOPOCNER | (MNK) yuaHoDakTepi, NoCKONLEY
NATATENLHAA cpeda A0MHa NoOOepHEBATE HIBLITOR MATATENLHBIY BEWESCTE 8 TEYEHWE TECTHROBAHHA.
HuakHe akTHBHPVIOWKWE 003k OOBMHO MOMHO HE NPHHMMATE BO BHAMaHWe npd pacyeTax EC.,, ecnd
BENHMYKHHE HE SBNAMTCA JKCTPEMANbHEMA, Ho ecne BenWyYrHonl 3ECTpeMansHe Wi eenuawda EC, gna
HAZKOrD aHAYEHHA ¥ MoMeT OuiTe BeMWCNEMA, TO MOWeT NoHaaobWTeCA NPOBSOSHME CheUdansHbIX
npoueqyp. ECny BOAMONMHD, TO HEOBX0OWMO HIDEraTe WCKNKHEHHA OTENWEDOS aKTHEMDOBAHKA W3 aHandaa
OaHHBE. EcnK OocTynHoe NoorpaMmEce obecnededie Ang coaNaHkua KPHEOH pPOCTA HE MOMET YYWTREATE
HEIHAYUTENBHOS AKTHEHMDOBAMKE, TO MCNONLIYETEE NHHERHEA HHTERNONSUMA C caMoperynvporadnen. Mou
BEICOKOR WHTERCHBHOCTH SETHEHDOBEAHMA HEODXOOHMO PACCMOTRETE BOIMOKHOCTE HCNONEITBAHHA MODENH
FOpMEIHCa.

12.8 FiHrbupoBanse pocTa 683 MCNoNLICEAHWA TOKCHYHEX BEWECTE

Nerko abcopbUpyoWHe WCCNeOYEMBE BEWECTES MOTYT HHHLUMHDOBATE COKPALYEHHE pOCTa 3a cdeT
CNEEOaneHHOTe CTROBHWA, YMEHBLLAIOWEND KONWYeCcTRD QoCTYNHOM oceeweHwd. MogobHee duaruecsue
pdPerTel HEOBXOOMMO OTNMHATE OT TOKCHYECcKWx pdexkTos nyTes MOOWDWUHDPOBAHWA  YONoBMR
TECTHRCRAHWA. O WIMEHEHWW YCNOoBHR TecTHpoBaHWa Heobxoguao cooblsaTe B OTHETE O NpoBedeHHH
TecTrMpoRadna [1] 4 [2].

1289 OTYET O NPOBEOEHWH TECTHDOBA MR

OT4eT o NPoEEAEHUA TECTHRORAHWA JONMEH COOSEMATE CNEAYIOWYID MHODMaLMID,

O HCCNEOYesonM BELECTRE:

- ATPEFATHOR COCTOAHWE W COOTRETCTEYIGWME CHIMKO-XMMHYECKAE CBORACTER, BKNKYaA npegen
pACTEODHMOCTA B BOge;

. OaHHBIE O XMMAYECKDR “OeHTidruEaunY (Hanpdasep, HomMap CAS), BEMOYER YACTOTY [HAMWYWEe
npgMMecei);

O TECTHPYEMBIX BMAAY BOOODOCTEN:

- LWTAMAE, NOCTRBLLLAL MK ACNONBIYEMER WCTOSHME KyMsTYPHON KOMNeKuEm,

of YCNOBKAY NPOBELEHWA TECTHROEAHNA.

- 0aTa Ha4ana TECTHPOBARKWA W ero NPogOmEMTENEHOCTE,

- CMHCAHKE OPraHHiIauMe TECTHPOBAHWA. TECTOBEIE COCYALl, OOBEMBl KyNBETYD, MNOTHOCTE
GHOMACCE B HAYamne TECTUPOBAHKA,

- COCTAR NHMTATENEHOA Cpegk,

- TECTHEYEMEE KOMUEHTPALMK W NapanneneHee Npobe [HAanpUMep, KoNHHecTBo NapannensHex
Npoh, TECTUDYEMELIE KOHUEHTDAUMK W HCNONEIYEMAA MNEOMETPHMHECKAR NPOrpeccha),

- CMUCAHKE  MPATCTOBAEHHA TECTHPYEMBIX  DACTEOPOE, B  TOM  YWCNE WCNonbSOBaHWe
pECTEOPHTENEHR,

- annapatypa gna syNeTUBWDOBIHAA,

- HHTEHCHBHOCT OSCBEWEHKA W &8I0 KAYSCTED [HCTOHHKE, OOHOPOAHOCT];

- TEMNEpATYDA,

- NECEEPEHHLIE KOHUEHTRAUMK. 3a03HHLIE TECTUPYEMEE EOHUEHTDAUMM W mobele peaynsTaTwl
HECMEQoBaHWR No SNPEOeneH it KOHUEHTDAUMK WCCnedyeMornn BewWeCcTBa B TecToBoM coocyae. Mpegen
CEHADYHEHHA 1 TONHOCTE SHANHTHYECKOMND METOOa DoMKHE BblTh YEA3aHb,

. MIOGLIE OTENOHEHWA OT YCNOBRMA CTaKgapTa;

- METOD ONpedeneHUA DHOMACCE ¥ KOPDENAUMA MEeEXdy HIMEDASMEIMA NOKAIATENAMA W CyXiAM
BECOM,

O pEIYNeTaTax TECTUDOEAHMA:

- IHAYEHMA PH B HAYANE ¥ B KOHUE TECTHROBAHWA NpW Boex obpaboTax,

- SUoMacca B kawaci npobe, B KasOHA MOMERT MAMEDEHHE M METOL onpagenenina GHuomMacce;

- KpHBLIE POCTA (FpadHy ZABKCHMOCTH DOCTa BHUOMACCEI OT BREMEHH);

- PACHETHLIE NOKAIATENH OTENKWKE GNA KAMDOMS NAgannensHON KAMEDEHHA, CREOHWE AHAYEHHS K
KO EMUKEHTE BADHALWA ANA KawL0r0 NapannensHors HasMeapeHna;

10
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= rpadHdeckoe NPpegcTasneste CoOOTHOWEHKA TECTHDYEMAA KOHUEHTRALMA — OTEMHK,

- OUEHKW TOKCHHHOCTM  OQNA  Nokaatenad  oTenwka,  sanpusiep ECL,. EC,. EC,y W
COOTEETCTEVIOWME OOBEpWMTEMNEHEE WHTEpBaNe. Pacuetr LOEC w NOEC, onWcadde CTaTWCTHYECKMX
METOA0R, HCNONE3YEMBIX N8 WK ONpegeneHna;

- BCAW WCNONBIYETCA OMCNEDCAOHHBIR aHanKa, To QUanascH OTKNHES, KOTOPbIA MOMeT DOblTh
ONpELeneH (HANPUAMED, HAMMEHELLAR IHAYIMER BENHYKHA),

- Meb0e BOIMONHOE AKTHEMpOBAHKEe pocTa Npy obpabotke TecToRol Npossl;

- Apyrve Habniodaembie MpderTel, HANDUMED MODDONCrM4ECKRE WIMEHEHWA BOOAOPOCMER,

- OBCYHOBHWE PEIYNETATOR TECTHDOBAHKA, B TOM YHCe NS0 BAWAHKE OTENOHEHWA OT JaHHoro
CTaHGanTa Ha pelyneTaTh TECTHROSaHHA.
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NpanoxeHne A
(peKoMeHOyEMOa)

BD',HGPDEHEBI:IE WTaMmbl, NogXogqalKHe anA npoeegeHA TECTAPOBAHWA

A1 BoaopocneBbie WTaMM ki
JeNeHBIE BOOODOCIN.
Pzeudokirchnenaella subcapifata (pades WIBECTHAA Kak Selenastrum capricornutum), ATCC
22662, CCAP 2784, 61.81 5AG;
Desmodesmus subspicalus (pades WIBECTHAA Kak Scenedasmus subspicatus) B6.81 SAG.
OUaToMoBLIE BOOOPOCHA:
Mavicwla peiicuiosa, UTEX 664,
UraHobakTepuM:
Anabaena fos-aguae, UTEX 1444 ATCC 20413, CCAP 1403/134A,
Synechococcus leopoliensis. UTEX 625, CCAP 1405/1.
PexomeHIyeMse BOOOPOCNERRE WTaMMbl ZOCTYNHL W3 ANEMONAYECK SUCTRIX KYNETYD CReayioumne
KOMNEKLHAL
ATCC: American Type Culture Collection
10801 University Boulevard
Manassas, Virginia 20110-2205
USA
CCAP: Culture Collection of Algae and Protozoa
Institute of Freshwater Ecology
Windermere Laboratory
Far Sawrey, Amblerside
Cumbria LAZ2 OLP
LK

2406 Collection of Algal Cultures
Inst. Plant Physiology

University of Gottingen
Micholausberger Weag 18

0-3400 Gottingen

GERMANY

UTEX: Culture Collection of Algae

Section of Molecular, Cellular and Developmental Biology
School of Biological Sciences

The University of Texas at Austin

Austin, Texas 78712

Usa
Tagénuua A.1 - BuewHwi BMg 1 XapaAKTELUCTHEN DEEOMEHIYEMEIX BOOODOCNERRY WTAMMOE
= . . A .
subcapitata 0. subspicatus | N. pellicuiosa flos-aquae 5. leopolignsis
WacruyTeie, OeansHee, Kas ManoskK Uencukx Manoukn
BHEWHWA WEKDIAB IR HH B NoaErnG, OBANbHBIX
B0 EOMHIHHBIE KTETHIA EOMHMYHEIR KNETOK
KMETEM
Pazmep
{OnkHa ® = T=15=
WIMPHHE), B-1d4=2-3 X312 TA=37 4 5x3 e
Bk
Ohwem
*NaTok, 40 - 60" &0 - BO" 40 - 50" 30 - 40" 2,5
{MEM!
ENeTka)
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OxoHYanLse mabnuue A.1

- bcl:,ﬁi tats 0. subspicatus | M. peliculosa ﬂas-i;:fuae 5. leopoliensis
Bec cyxux
KMETok, (Mrf 2 - 3=10° 3 - 4x10" 3 - 4x10” 1-2x10" 2 - 3=10"
KNETEA]
_Gmpnc;n.

pocta’’ 15-17 12-15 1.4 11-14 20-24
ineHs ")

':' MamMepeHo C NOMOLWEI0 ANEKTROHHONS CYTYMER YacTHL.

¥ PaccudTano Ma pasMepa.

¥ Hawhonee 4acTo HabnoaaeMan ckopacTe pacta & cpege OECD npM MHTEHCHBHOCTM CBETA
NPHENUIHTENBHD 7O MEE 0 e npW 21°C.

A2 PeroMmeHOaLHK NO KYNETHEHPOBAHWK H 0BPALEHHID ¢ PEKOMEHOYEMLIMHA BHOAMM

Fseudokirchnernielia subcapitata w Desmodesmus subspicalus

PaspuThe 0aHHLIX 3cneHbX BOACDOCNSA Nerko NoJAepH BaTE B DasMHHbIX NUTaTENbHBX COeaax.
CregeHHa © NogXoaAlMy cpedax A0CTYNHE B KYNeTYDHEER KONNEsUWAx. Knetsd, Kak npasuqno, ABRNAKTCA
EOAHMYHEIMK, U MIMECEHMA ENETOYHOA NNOTHOCTH MOTYT Nerko BeINONHATECA © NOMOWRMS INEKTROHROMRD
CHETHHES YacTHL, MW MHEDoCKoNa.

Anabaena flos-aguae

Ona cofepwadds oCHOSHOW EYNETYRE MOMYT WCNONe30BaTECA paiHO0GpaiHLe cpefs. OoobeqHo
BEHO HE  J0NYCKATE DOCTa  EYNeTYPR  Noche  nar-gaiss Npe oSHOBNEHMW, Ha  OaHHOM  3Tane
BOCCTAHGENEHHE KyNbTYPE JATRYQHATENERD.

Anabasna flos-aguae paIBUBAST KOHIMOMEPATE  YINOTHEHHBLEX  KNETOYHBX  Uenoded. Passmep
MOACOHEX KOHMNOMEDATOR MOMET MEHATECA B JABMCHMOCTH OT YCNOBHA KyNeTHBWPOBAHKA. Heobxoaumo
pPAANENATE KOHMMOMEDATE KNETOK GNA ONpedensaqins GHOMaCCH NPW NoOcYeTe ENETOoK © NOMOLWEID
INEKTROMHOMD CHETHHEA YacTHU MK MAKPOCKoNa.

Paapywenke 00pazgos yNbTPAIBYHOM MOMET MCNONEICBEATECA ONS PRANENEHHSE UENOoYex B UenAx
CHWHEHAA HIMEHYHBOCTH NPK NOGCYETE. FIHTEHCHBHOCTE W NDCACMEWTENLHOCTE 00paboT yNeTLAZeY KoM
OomEHa ObiTe O0MHaKoR0H Ona Exacsi obpaboTeu.

HeobxomguMo NoOOCYETATE JOCTATONHOR KONKYSCTES KNETOK Ha NEMOLWTOMETRE (NS Kpaldel Mepe 400
KMETOR) N8 KOMOSHCALKA MAMEHYMBOCTH. 3TO YEENHYAT JOCTOREPHOCTE MUKDOCKONHYECEWE CNpedena-HHi
NAOTHOCTH.

Ona onpegenedda obwero obwema knetox Anabsena flos-aquas NOCNe PAIQYLWEHAA KNETOHHbIX
LENoHer © NOMOULE YILTPaIBYKa MOMET HCNONbLI0OBATLCA SNEKTROHHEKA CYETHME 4acTl. DHEeprHa
YNETRAIBYES OOMEHa OkiTe NoAobpata Takks 0bpasom, YToOs HabamaTe PaIpyLLISHMA KNeTok.

Cyonesads Bogopocned, HonoNkayesmas oQnA NPUBMEaRHA TECTORLIX COCYOOR, OOM+Ha BETE XOpOowWwo
NEpEsMewaHa W roMoraHHa, Ans nepesewnsanna KCNoNLIVIoT BAXPERYIO MELIANEY.

TeCTODEE COCYOE NOMEWEKNT 8 opBuTanktbli BCTPAXKBATENE WKW KAYaNKy Co CHOPOCTED oxono 150
COMH. AHANOMAYHO ANA YMEHBLWEHWA CENoHHOCTH Anabaena fos-aguae K oOpaioBaHKn KOHMNOMEDATOR
MO#MHD HCNONEI0BATE NEPHOQHMYECHIE BCTPARKKEAHWE. Ecnd obpasoBaHye KOHMOMERATOS NPOMCRoOHT, TO
HEOBXOOMMS  NONYYUTE  NDEOCTABMTENEHEE  ofpasusl A0SR WaMEepesds  BHOMACCE.  JHEDTHYHOS
BCTRAXMBaHWE neped oThoposs npol  moseT OwTs  Hechiogmmo  ONA paigensuus KNeTouHbix
KOHINoMEpaToR.

Synachocoecus leopoliensis

Synechococcus leopoliensis paiBMBAMTCA KAK BOHHMYHEE KIMETEM, KMeoWWe opsty nancdes. Knetken
O4YEHE MENEASE, 4TO 2ATEYOHAET HCNOMNBIOBAHHE MUKDOCKONA ONA NOGCHETa NPpW MaMepeqds Buomacee:. [na
NOACHETA TAKME MOMET HCNONBI0OBATHCA INEKTDOHHER CYETYHK YaAcTWl, NpegHaIqaded el ONA nogcYera
YACTAY paasepaid 00 1 MM, Tae MOryT WCnNonNe3a0nBsaTecs QNYODMMETDRYECKAE MAMEDEHHA 1IN vilro.

OnA conepraHda GaqHoR KyNbTYDE MOTYT HCNONBISBATECA DASNHYHBIE NMTATENBHEE CREOI.

Navicula peliicilosa

Navicula peliculosa moweT opMUpOBATE KOHMIMOMEDATE NDW ONPEOENEHHLX YONoRWAX pocTa. 3a
cqeT chpazcBadvs NUNKWOOE BOOOPOCNEBLIE KNETEM MMESIT TEHOEHUMK K HAKDMNEHKKD B NoBEpXHOCTHOR
nnedre. B nogobHelx chnydasxs gna oTéopa obpaizgom npW nNogroToBRE NpedcTaBHTensHoH npobel ona
mamepedrA  Duomaccel  TpedywTcA  cheudaneHel®  yonoprs.  MoweT noTpefoBaTeCA  SHEQMHMYHOE
NEPEMELLNBAHHME, HANDKMER C HENONBIOBAHWEM BHXDEROH MELANKM.
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Ona cogepsadka GaHHCR  KyNbTYDsl MOMYT WCNONE3ICBATECA PEINWYHEIE MWTATENLHLIE CPEgdbl,
COAGMEALINE KSR
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MpunoxexHie B
(pekomeHayemoe)

NMuraTensHan cpena

B.1 Ana npoBeaeHMA TECTHROBAHHMA HENONLIYIOT CNEAYIOWKWE NMHTATENLHLIE CPpeabl:
B.1.1 AAP (EPA, CIUA) B cooTRETCTEMN ¢ ASTM,

B.1.2 OECD: Opumuanesan cpega OECD TG 201, a rase B cooTEeTeTRMM C |30 BEI2,

Ona npUroTORNEHKS NWTATENEHONR Ccpedbl WCNONLAYT DEArEHTHl  AHANMTHHECKOR HYWCTOTel W

LEMOHMIMEOBAHKYIO BOOY.

Tabnuwya B.1 -Coctapes cpeg AAP (EPA, CLUAY W OECD TG 201

AAP OECD
KomMnoHe«T
Krin B F T rin BMONE
NaHCO; 15.0 0,179 50.0 0,595
MalNO; 255 0,300 - -
MH4Cl . - 15.0 0,280
MgCl;-8H ;0 1216 0.0558 12,0 0,0580
CaCl:2H:D 4.41 0.0300 18.0 0,122
MaS0, THD 14.6 0.0592 15.0 0,0804
K.HPO, 1,044 0,00589 . -
KH:PO, . - 1.60 0,00919
FeCly-6H0 0,160 0.000581 0.0640 0000237
MaEDTA2H,O 0,300 0,000806 0,100 0,0002698 "
H:BO: 0,186 0,00300 0,185 0,002949
MrCl-4H 0 0,415 0.00201 0,415 0,00210
ZnClz 0,00327 0.0000:24 0,00300 0.0000220
CoCl;-6H0 000143 0,000006 0.00150 0.00000E30
MNaMoC, 2H,0 0,007 26 0.0000:30 0.00700 0.0000289
CuClz 2HD 0000012 0,00000007 0.00001 0.00800008
gH 75 81
" Monapuoe cooTHoweHkMe EDTA W Fe npesewast 1. Takkis 0Bpazom, NpeloTBRALAeTCA
oraneHe Fem B TO Me BPEMA MAHWMA3KEYETCR KOMNNEKCCoDpaIoRaHne HOMOB TAMENSIX METANNOR

MpH TECTHPOBAHHK C OWATOMOBOR Bogopocne Navicula pellicuwiosa B obe cped HEoGXoQWMO BEECTH
Ma Si0.9H.0 ona gocTHEeHEA KOHUeHTpagiKE 1.4 Mr Siin.

pH cpelisl OJOCTHIAETCR NPW DABHOBECKW MEELY YINepoaHoR CACTEMON CLeasl W NADUMansHblM
papneHre CO: B atmocepros poagyxe. MNpumepHoe cooTHoweHMe Mexay pH npu Temneparype 25°C n
KoHUEHTpauWel BrkapbosaTta (Mone):

PHpage, = 11.30 + log[HCO,).

Mpu conepsandl 15 mr MaHCOw/n, pHuaes = 7.5 (ERPA, CLUAY, 50 wr MaHCO:2n, pHeess = 8,1 (cpega
OECD).
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Tagénuwua B.2 - 3nemeHTHRIR COCTAR NWTATENBHEE Cpag,

AneseHT AAP, parin OECD, mrin

c 2144 7.145

M 4202 3927

P 0,188 0.285

K 0.45% 0.459

Ma 11,044 13.704
Ca 1,202 4,805
Ma 2,909 2813

Fe 0,033 0.017
M 0,115 0,115

B.2 MNpyroTonesse cpeael OECD

Tagénwua B.3 =MNpurotoenense cpeaw OECO

MUTaTeNEHEN ANSMENT KosUeHTRaumua B oCHOBHOM DACTEODE
OCHOBHOR pacTaop 1) MakpoINescH Tl
MH,CI 1.5rin
MgCl;6H.0 1.2rin
CaCly2Hz0 1.8rn
Mg3Oe THO 1.5rn
KH-PO, 0,16 rin
OCcHOBHOW pacTaop 2: Fe
Fell;-6H, O 64 Mrin
MazEDTA 2H O 100 mrin
OCHOBHOR DAcTEOD 3. MUKPOINEMEHTRI
H,BO, 185 mrin
MnCl4H.0 415 mrin
ZnClz 3 mrin
CoClz6H0 1.5 marin
CuCly-2H0 0,01 sarin
Ma Mo, 2H.0 T wrfn
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Owomvanie matnuue 5.3

MHTaTENbHBIR JNEMEHT HOMUEHTRAUKA B OCHOBHOM PacTBRODE

OCcHOBHOH pacTeop 4. DuKapGoHaT

NaHCO: S0rin

M EIJEFD ]_"E'H ?D

CHeHOBHBIE PACTREODE CTEPHNKAYIOT © NOMOLLEKD MesMbpa Mol uneTpagkMd (cpeaquil araMeTp nop 0,2
MEM]) WNH 0GpabaTelBaioT @ 3ETOKNAEE (15 MuH NpK Temnepatype 120°C). OCHOBHEIE DACTEODL XQAHAT B
TEMHOTE NEE TEMNepaType 4°C.

DeHoBHBIE pAcTEOpBl 2 W 4 ve oDpataTeiBaeT @ aBToRNApRe, WE CTEPWNHIVIOT © MOMOLWED
MERMELAHHON PHNBLTDA LA,

MuraTenekys cpedy roTOBRT, AcGaBNAA B AEHOHWIADOREHHYID BOOY COOTEETCTEWHWME O0bemMel
CCHOBHBL pacTeopoe 1 — 4!

K 500 paN SEHRCHHIMDOBARHON Bo0R Ao0aRnAKT:

- 10 san ccHoBHoro pacTeopa 1;

- 1 MN OCHOBHOIS pacTeopa 2;

= 1 mn ocHOBHOIS pacTeOpa 3,

- 1 M ocHoBHOTS pacTeopa 4.

DEees pacTeOpa QOBOOAT 40 MeTHd 1 N JeHoHWIMpoRAHMON BOgON.

Pactaog NATatensHoR CoEedel OTCTEVBAKT 8 TeHeHWe HeoDX0OMMOoro BpeMEeHW ANA QOCTHMEeHWA
PABHOBECHA C YINEKWCNEIM rasos (COz). B cnydas HeofBx0idmMocTd B TEYEHHE HECKONLEMY YacoR Yepes
pacTECP NPONYCKAIRT CTEPMIEHER OTHWNETDORAHKEIR BOAOYH.

B.3 MNpurotoanedue cpefki EPA, CLUA

B.3.1 JobaenAamwT 1 M0 KEx0oro OCHOBHOMD pacTacpa Wi pearedTos 1.1 = 1.7 npurepHo K 900 wn
OACTANNAPOBAHHOH WH QEMOHMIMDoBANHOR BOGE 1M 3aTeM Q0B0QAT A0 MeTkr 1 1.

B.3.2 OcHOoBHEE paAcTBOPLI NWTATENBHEX MAKDOIMEMEHTOR FOTORST MNyTem pacteopedws 8 500 mn
OACTANNAPOBAMHON KW QEHOHHMIMDOBIHHOR BOOE CREQYRILLMY PeareHToR:

1.1 = HaMNG&, = 12,750 r;

1.2 = MgCl 6HO0 - 6,082 ;

1.3 = CaClz2H;0 = 2,205,

1.4 — DocHoaHOR pacTeOp MUEpoaNemeHTor (B.3.3);

1.5 - Mg50, TH.O - 7,350,

1.6 = KaHPO4 - 0,522 1;

1.7 = NaHC O3 - 7,500 r;

1.8 - Na,5i0,9H.0.

Ona pearedTos 1.1 = 1.4 MoMeT GoiTe NPUrOTORNREH SOWH OOLWA pACTROP.

M PHMMaYaHueE — Pearedr 1.8 WCNONEIVEDT ONA TECTHRDEAHAR C QUarOMOoBeIMKE BOOO0CDCIARA. PaareHT
MOMHO QO0HEMATE HenoopencTeaddn (2024 mr) Mne B BMOS CCHOBHOM paCTS0pdE Tasvs obpasowm, stobel 8 cpega
AOCTArdNaCh OXOHYATENMEHAR HOHUEHTPALRR KpEMEAR 20 rarin.

B.2.3 OCcHOBHOW paAcTROP NMATATEMNEHBIX MEKPOINEMEMTOR FOTOBAT nyTem pacieopedda B 500 wn
OACTANNAPOEAHHONA WK BEMOHHMANDOBAMMON BOOE CREOYHOL MY DEAreHTOR!

2.1 = H:BOa — 92,780 nar;

2.2 - MnClzdH 0 - 207 8690 sar;

23 =ZnCl; = 1,635 ur;

2.4 - FeCly-6H:O - 79 880 wmr;

2.5 - CoClz8H0 - 0.714 wmr;

2.8 - Ma;MoOs-2Hz20 = 3,630 sar;

2.7 = CuCl;:2H;0 - 0,008 mr,

28 - Ma;EDTA-2H,O — 150,000 sr;

2.9 - Ma,SeD, SH;O < 0,005 wr.

Mpumayarye —Pearedt 2.9 MCnonNe3yEToA TONBED SNA GCHOBHELY KYNETYE DAETOMOBL BOOCDOCIEA,

B.2.4 MNpuaogaTt pH pacteocpa Kk 7.5 + 01 nyTer goSapnedds 0.1 1. wnd 1,0 4. NaOH unn HCL
B.3.5 Cpegy ©@NeTpyIOT 4eped MesMOpadieil DUneTp © pasmepoM nop 0,22 MEM B CTEPMMNBHBIA
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KOHTEAHEE, ecnd ByOeT WCNoNEI0EATECA ANEKTPOMHSEIA CUBTYMK YaCTHL. WK C pasMmepon nop 045 meEm,

ECNH IANEKTROHHBIR CHETYME YacTHl MCNoNLI0BaTLCA HE ByY0aT.
B.3.6 MpuroTosneHsHyI0 cpegy 00 MCNoNLIoeaHna XpaHaT 8 TEMHoTE npk Temnapatype 4°C.
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MpunoxexHus C
(pekomMeHayemoR)

Mpoueaypa KyNbTUEMPOBAHWA MOPCKKX BOOOPOCNEH

C.1 OBwme nonosaHUa

B coOTBETCTEMKW C HACTOALWER NPOUEOYPOH EyNeTHEMPYIOTCA KyNbTYDRI, COCTOALWME K3 OOHOMD BWG3
MODCHMY BoAopocned. HeoBxoauMe MenonNe308aTe CTERHNEHBIE BOOCROCNEBEIE Ky NaTY Pk

Boe onepauds OOM#HLl NPOBOOMTECA B CTEpWHMBHBE YCNOBWAX ANA WCKMoHeHns DarkTepransHong
FAPEAMEHAA MM 3ArPAIHEHUA OPYIAMKA BOASPOCIARIA

C.2 ObopyooBaHMe

Cnd. myHeT 10,1,

C.3 MNpousgypil NONYYEHWA BOAOPOCNERLIX KYNLTYD

Z.3.1 MNogroToRKa NMTATENEMEX PACTRODOR

Boce cond OnA NWTaTenNsHoR cpedsl roToRAT B BMOS HOMUEHTPUPOBAHHEE OCHOBHLIX PACTEOPOE W
HOAHAT B TEMHOTE MNP HHIAKSH Temnepatype. PacTeopbl CTEPHAMIYVIOT © NOMOWED PHNLTRAUME WK
obOpabaTulBaT B AETORNABE.

MuTaTensHy o cpegy roToeaT nyTenm acbaanenrs HeobX0QWMoro KONMYecTES OCHOBHOID DacTacpa K
CTEPMNBHOR OMCTHANHPOBAHHOR BOOE, HE ACNYCHAR SakTepuaneHoro 3apaxedda. B Teeposle cpedbl
aoGasnansTt 0,8% arap-arapa.

2.3.2 OcHoaMan kyneTypa

CeHoBRHAR EVNBTYRA - 3T0 KYNeTYRA BOOCPOCNEHW, KOTODAA DPEryNARHD MNEPeEHOCHTCR B CREMYI0
NUTATENEHYH CREOY B KAYECTEE NPHMBUBOYHOND MaTeprana. MNen HeperyNApHoM HCNoNEIoEaHNA BoaoRoCcnn
NOMNCCAMK HAHOCAT HA CROWEHHEE arapoasie ToyExd. Bogopocn NoMewanT B HOBYH NHTATENLHYK Cpeay
HE MEHEE Yem O0MH DAl B J8a Mecaua.

CoMoBHYID  KYyNBTYPY  BOAOPOCNEW  ERMPALWMBANT B EOMMYecKdx  konbax, CcogepallMx
COOTRETCTEYIOWWIO NMUTATenLHYK cpeny (cbees okono 100 mn). Ecne BoASpOoChE BuIDalMBESKOT MR
TeMnepatType 20°C Npd NOCTORHHOM OCEELEHHH, TO TReGYETCA MX eMeHELENLHAA NepEcalka.

Bo ppeMA nepecajky onpedensHHoe KeNWHecTeo BoAcpocned NepeHocHTod CTEDHNEHCR NHNETHDA 8
KONGY CO CREXeR NUTATENLHOR Cpedoi Tak, 4Tobs ANA OeCTROpacTYWKE BMO0E HA4YANLHAR KOHLEHTRanKna
Ceina npUBnUaIdTeNsHS B 100 pai MeHblUE, 48 B HCXOOHOH KyNkTYDE.

CHOpOCTE poCTd BOOOpOCHER MOoMeT OeiTe OnNpegensHqa nNo EpMeciH pocTa. Ecne chopOCTE WM3BECTHA,
TO BOAMOHHO OUEHKTE NROTHOCTE BOGOPOCNER NEK NEReCAnKe Ha HOBYI NATATENLHYIO Coeay. 2T JONHHD
Dbl COENAH0 NEEHOE, SeM KyNbTYPa JOCTHIHET $aik OTMUDAHKA,

2.3.3 MNpeopapuTeneHan KyneTypa

MpegeapUTeneEHas  EYNLTYRES  NPEgHAaIHaYeHa  ONA  NONyYedds  onpegenesHors KonddecTea
BOACEOCNER, NMOOXOOALIAE ANA MHOEYAALKKY TECTOBLIX COCyQoe. [penBapuTensiys: KyNeTyDY B pawdBanT
0 YCOOGBWAK TECTHROBSHWA ¥ MCNONEIYOT BO BOEMA JHCNOHESHUWANBHOTS pocTa ofwyne wa 2 - 4-i@ gede
nocne  AHKYGAUMoHHOrD nepuoaa. BoaopocneBeie EyNeTYPR, COOeR#awWde OedopmMUpoRAHHEIE WK
AHOMANEHBIE KMETEH, HE O0MMHE KCNONEI0BATRCH.
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Npunoxenne D
(CnpapoJYHoe)

PerpeccHMOHHbIA aHANKM3 AaHHbLIX (HENWHEWHAA PErpecCMOHHAA MOJenk)

0.1 O6wme nonoxeHWa

OTENKE B TECTAX HA BOQOPOCNAX M ADYIMXY TECTAX MWAEROBHMOre pocTa — pocT BUoMacckl, No ceoeh
NEHPOOE [BEMAKWAACA HENPEDLIBHOHR WM METDHYECKOR NepeseHHoR, BnIDAMacTeA B BHOE CKOPOCTH
NECUEcCa, GCNd OUSHMBABTOA CROPOCTE DOCTA, M B8 HHTEMDANa No BReMaHl, SCNK cueHHBaaeTeA Buomacca.
D6 BenHYMHEl CTHOCATCA K COOTBETCTEYMILEMY CPEOHEMY OTKNHMEY B NOBTOPHOM KOHTRONBHOM TecTe el
BOAOSACTEKA, B KEOTOPOM OEMOHCTPHDVETCA MAKCHMANBHLIE OTKNKE B JaHHbIX YCNOBWAK, KOrda ceeT W
TeMNepaTyna ABNAKTCA  OCHOBHEME - CNPeOenaAswkMn  aktopamd. TecTosan cHMcTema Aansercs
pacnpegensHHon WK OQHOPoOHOR, W DUOMACCY  MOMHD CHHTATE HENPEpLIEHOH, HE yYdThIBAR
HHOMBNOYaNeHeX KNeTok. OWcnepcwa pacnpedeneHdA TWNa OTENMES SNA Tardx cWcTesd OTHOCWTCA
HEKMEHHTENBHD K TECTOBRIM (DaxTopam (Kak Npaprne, C HOPMANLHBIM NOrADHEMAYECEMM ONHCaHHENM UK
HODMANEHEIM DACNPELENe ke OWKHEoK), 4TO ABNSETCHE OTNMYHEM OT THIHYHBIX CTEMNHKOE B BACMNOMAYackimy
WCCMNEQOoBaHMAKX C KBAHTORAHHLIMKM JaHHEIMA, ON8 KOTODLIX YOCTORYKMBOCTE (KaK Npasuno, © DUHoMHansHBmM
pacnpegeneHues) OT4eNbHBE OPFaHHSMoR YacTo PACCMATDMBASTEA KAK CCHOBHOM KOMMOHEHT OHCNEDoui.
B OaHHoM cny4as ko TPONbHLIE IHASSHAA DaBHE D Wik GOHOBBIM IHAYEHMARM.

HopManwaocRaHHeln WM OTHOCWTENEHER  OTEAME T MOHOTOMHS  yOweaeT or 1 (Hynesoe
MHribvporanke) oo O (100%-08 WHrMSuposadse), Cnegyet o0paTuTe BHUMAaHWE Ha TO, 4T0 BCE OTKMARH
CONER#AT COOTRETCTEYIOWME GUHDKK M OYeBKOHOE HEMATHEHOE WHIMDHDOBAHKE MOMET DbiTh BEYMCMEHD
TOMNBKD KAk pEAYALTAT CAYHaAHoR ownGm.

D.2 PerpecCcHoHHBIH aHanMa

02,1 Mogenum

FPerpaccioHHsld aHanMa Hanpasned Ha Nony<eHHe K0NKYecTEEHHOND ONUCaHKWA JaBMCKIMOCTH OTKNHEA
OT KOHUBHTRAUWK B BHOE MATEMATHYECKOW DErpecCioHHoR yHLME Y = §{C) wn vawe §{Z), roe £ = logC.
HMenonesaceanue obpaTHoro cooTHoWeHua C = T'1|;"‘r",| No3BONAST PAcCYMTaTs BENWYAHE EC,, B TOM ducne
EC:, ECop v ECyy » 95%-Hpii posepuTensHbll mHTepean. beino Qokasaso, 4To HEeCKONLES NPocThiX
MATEMATHHECKAY VYHELWA YCNEWHD ONHUCRIBAKT JABACHMOCTH TECTUDYEMAA KOHLEHTDAUWA — OTRITHE,
NoOMy4eHHEE B TECTaX HA wHrubuwpoBadwe pocta eogcpocnel. JaddHsie diyHEuWK BRNCYaNT, HangaMep,
MOMMCTHYECHAE  YDABHEHWS., HECHMMETDHYHEE  ypaBsdeHda Bedbynna o  dvHELMIO  HOPMANEHONS
norapddMAYeckors pacnpefene s, Boe NpegoTaEnaAowwe cobol CHIMOaHaHBE KPHUBLIE, ACHMNTOTHYECKK
crpesmAwmecA Kk 1TonAa © — 0 wn KD anA C — DECKoHeYHOCTE. B KaYecTae ansTepHaTUEsl 3CHMITOTHYECHD R
#0OENA BolNo NPEANCREHD HCNONBEICRATE HENPEPEIBHEIE MOQENH NoROroBold @YHELNW (HANDHMEE, MOJENE
EyidiMana ona MHrSHpoBar«a pocTa nonynaurd ). Jadsas Monens npegnonarasT oTCyTCTEME KAaKIro-NiGo
OTENMKS NpW  KCHUEHTRALME  HAXe onpegeneddore  nopora EC... EOTOPEE  OUBHWBASTCA  NyTem
IKCTRANONALMA AABKCHMOCTH TECTHEYEMAA KOHUSHTRAUMA — OTENMK A0 NEPECEYEHAA C OChi KOHUEHTRaLMK
C MCNONBI0EIAHKER NPOCTON HENPEPBIBHOA DyHELKK, HeguddhepeHUMDYEMOR B MCXOQHONA TOYKE.

CnegyeT obpaTWTe BHHMAHKWE HA TO, 4TO GHANK3 MOKET NPESCTABNATE COBCA NDOCTYIO MAHMMAIALNKD
CYMM OCTATOMHBX KBAAPATOE (C YYETOM NOCTORHHOW OWCNEPCHK] MW BaBEWEeHHB EKBagpaToR, ecnM
ORCAERCHA HEDOHOPOIHOCTH KOMMEHCHDYETCA.

0n2.2 Mpouyeaypa

BeifvpaoT nogxogawes ypaoueude dyviegin Y = fiG) W npyeogaT ero B co0TEeTCTRMIO OSHHBIM
NyTem HENWHERHoR perpeccHin. [peanodTHTENEHS WCNONLIVITCA OaHHbIE WIMEDEHKWA ONA  KawZono
OTOENLHOMD TECTA, 8 HE COOOHWE JHAYEHMS B UENAX NONyYeHdR Kak MosHO Sonewed dugopraumMy M3
HMEHWMECA SaHHblx. TPakTHHECkMi ONBET NOKASEIBAET, YTO B CNYYHAE IHAYMTENBEHOR QUCNEpCcHd CoeaHHe
IHAYEHWA (QNA NapannenoHox NpoG) MoryT gate DoNee HAGEMHLIE MATEMATHYECEME OUEHEH, MEHEE
NEOBEQHEHHBIE BNKAHKKGD CHCTEMATHHECKHY OLUHBOK, YeM AaHHBIE EaMO0M0 MHOMBRAYANLHCTD TECTA.

CoBMewanT Nony<YeHHsle KPUEYIO0 W DaHHBE W OUSHHBAKT COOTEETCTBWE KpWBoH. EcnK BwbpanHan
PYHELURA ONA ONHUCEHWA JaBHCHMOCTH TECTHRYEMAR HKOHUWSHTPAUWA — OTHKNWE HEJO0CTATOYMHO X0poWo
CNHCBIBAET BCHK EPABYED MNK HEKOTODBIE BAMHLIE &8 YACTH, TAKWE, KAk OTENKHE NPK HAZKAX KOHUEHTDAaLKAX,
TO BMECTO CHMMETDHYHOR KPUBOA BEOWDAIOT OpYroR BADHEHT KDHEOR, HANDHMED HECH MMETDHYHYK KDHEYH
{dyurgmA Belbynna). OTpudatenedos  mearmbvporadre momeT OwiTe npobnemueM, HanpawMep and
norapddmydeckoro onkcanda. HopsaneHas dyHELMA pacnpegensHdia Taswme TpedveT aneTepHATHEHLIX
dVHELUHE  perpecckd. He pexomedOyeTcAd NPUCBAKMBATE  HYNEBBE WM NONCHEATENEHEIE  3HAYeHKA
OTRHUATENLHEIM IHAYEHHAM, NOCKONEEY 3TC MoKaMasT pacnpegeneqdke ownbor. LenecoobpasHsis sMomeT
GbiTe NOCTPOEHHE OTAEMNBHEEN KPWBLIK, COOTRETCTAVIOW MK YacTAM OCHOBHOM KPWBORN, HANDUMEpR HesHeR
YACTH EPHEOA MHMMEHPOBaHKA ONA OUSHEH BENMYHHEl ECuw.. FICnoneaya ssfpadqos ypaosHewne (obpatHoe
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ypasienne C = F1[Y)), paccuanToiBamT aHAYEHHA XapaKTepHbix Todek EC, = ECy, 1 oMy WK OBE BENWYHHbI
EC . ONT Nnpopegedtd TECTUPORAKMA nokazan, Yo 10%-noe MurnbrpoBadye oSbidHD MOMHD CUEHWTE
OCB0MNEHD TOYHO, SCNM AaHHBEX OOCTATOYHO W NPKH HAZKHX EOHUSHTDALWAX HE NpoOWCXOOMT CTHIYMALKA
pocTa. ToddooTe oueHEd EC:p 4acto sHaunteneso nydwe, denm ECqo, nockoneky eenudmea ECz.. xaw
NPABKMD, PACNONGKEHA HA NUHEAHCR UEHTPANBHOR Y8CTH KDHBON TECTHRYEMEA KOHUEBHTDALKMA — OTKMME
Muoroa EC ., BuiBasT ChoMHD HHTERNDETHPORAT: MW3-38 CTUMYNSUMA pocTa. TakdM obpazom, ¥o1a EC,,, Kak
NPABWNG, MOEHS NONYYHTE C GOCTATONMHON TOUHOCTRM, PEEOMEHIYETCA BCErda LaccHMTEIEaTE M EC,,.

0.2 3 BecoBkie KOMDEMLMEHTBI

Kak npapuno, IKCNEPHMEHTANLHAR OWCNeDCWA HE SBNAETCA NOCTOAHHOR W obbi4HO BRMIOYAET
NPONODUMOHANEHER - KOMOCHEHT, NO3TOMY BIBSWEHHAA PErPECCHA  BLIMWCNASTCA B yCTAHOBIEHHOM
nopAake. NpegnonarasTod, 4T0 BECOBRE KoadEPUUMENTR GNA TAKOMD adanyaa oSpaTHo NPOoNoRUMaHANEHE
oucnepckd W, = 1M ar ().

C MNOMOLWB PErQecCHoHHBX NPOTpamMmM NECBOOAT AHANKS BABSLWEHHOM DETPECCHMM C BECODLIMK
koaduprudedTaMi. OnAa yoodcTea BecoBeie ROIMEOWUWEHTEl OOMKHE OwiTe HODMANWIOBAHEL NYTEM
VRAHOMEHAA HA M Zw, (N = HHCN0 TOYEEK JaHHBIX) Tak, 9Tobsl KX Cyiima Duina panHa eguHnuUe.

0.2 4 HopManuacEaHHLIe OTENMEM

Hopsanuzauus no CpegHeMy KOHTPONBHOMY OTENHKY NPWBOOMT K HEEOTOPBM  NPHHLKTHM2TEHE
npoGnesan | NoONYYeHH 0 JoBONEHD CNEKHOA CTOYETYRL adcnepcun. MoK QeneHdd OTKNKESE Ha CPeaHki
KOHTRONBHER OTENKE ONA NONYY4EHAA NPoLEHTa HHMIMGKPOBAHKMA BECOUTCA JONONHUTENLHAA NoOrPEWHICTE,
BblIBAHHAA OWWEKOHR B KOHTPONBHOM JHSYEHWH. Ecni aTol OWWGESH MOMHO NpeHefpeds, T0 BECOBLIS
Ko EHUMEHTI B pErpeccdd 1 JOBEDHTENLHLIE WHTEpBank DOmEHL ObiTh CHOPPERTHROBAHLEl ANA
KOBAPHALKA & KOHTROMNEHBIM SHaYeHHa. ChnegyeT clpaTiTe BHUMaHWE HA TO, 4TO BRICOKAA TOYHOCTE NEK
OUEHKE CPEOMErD  KOHTROMBHORS  OTHENWEaE BasHa  ONA  MAHHAMH3IALWMA  0DWeR  JWcnepiHd  ana
COOTEBETCTRYILLErs OTHAWED. JadHan QWCnepcHs COOTEETCTEYET CRedyiwdM  pacqHeTam  (HHOEeRs |
OTHOCHTCR K HOMUEHTPaUMHE | vHaers 0 MCNoNE3yeTeA ANA KOHTEONBHOTS AHAYEHKHA)

Y, = OTHOCHTENEHBIA OTKMHME = 1T, = 1 - | = f{C.); ¢ grucnepckeid Var(Y,) = Var(r/r,) = [6YJ/ar f = Yarfr) +
(@¥udre)” = Var(ro) u Tax kak (8YJén) = 1/ w (8YJ/ér) = rire’; ONA HOPMANBHOTD PAcNPEnENeHns OaHHEX W
NOBTOPHBIX TECTOR M, ¥ Mg Var(r) = &/m; ofllas AHCNepcKA OTHOCKTENEHOS OTENWKE Y, NPUHHMAET B’
Var(Y,) = &4 =my) + = 851" = my.

Dwubka B KOHTPONBHOM CREOHEM IHaYeHMW oDpaTHo NPoNOPUMOHANEHE KBAOpRaTHOMY KOPHK W3
COROHEND W3 KOHTRONbHEK 3HaYeHHR. HOpMANWIaUWa JaHHEE W BLHABNSHKE COOTBETCTEMA abConaaTHOMY
OTEMWEY, BEMIOYEA 3HAYEHWE EOHTPONLHOTS OTHAWER, HE NPOBOGATCR, @ B KAYeCcTBE OONONHWTENEHCIo
NapasmeTpa ana HenMHEAHCR PErpeccHd WCNONBEIYETEA BENHYKHA KEOHTPONLHOS oTenuka. OnA obeMeoro
YOARHEHWA DEFPECCHM © OBYMA NapaMeTpamid gaqHdelid setoq TpedyeT 3agadda Tpex NapaMeTtpos, W,
CNEdoaaTensHs, DONbWers KoNUYEcTEa QaHHbE, Y8 NPH HENKHEAHOR PEFPECCHM JaHHBX, 007 KOTODbLIX
NPOBELEHA HOPMANKMAAUWWA C WCNONLIAOBAHKEM 380aHHER KOHTRONbHBIX OTHNHKOE.

D25 OGpaTHLIe DOREDMTENEHLIE WHTERE Ak

PacqeT QoBeprTENEHBIX MHTEDEANOE HENKHERHOH DETDECCHA C NOMOWED 0BPATHON CUEHKM RENAETCA
OOCTATOMHO CROMHBIM W HE ABNAETCA CTAHOAPTHREM B OfbldHbIX NPOrpaMmax OnAa cTaTHCTUHEecKoR
obpaboTe daddex. NorbNKIHTENEHEE TPaHHLE JOBEDHTENEHEIX WHTEDBAMNOE MOMYT CbTeE NONYYEHB C
MNOMOWEID CTAHOAPTHLIX NEOrpasM ANA PacHeTa HenMHERHOA Perpeccikik ¢ NoBTOPHOA NapaMeTorIaUmren,
KOTOPAA BKNKHAET BOIMOMHOCTE NERENHCaTE MATEMATHYECEHE YPABHEHWA C BENHYMHAMKE ONA Henasmon
TOMKM, HanpusMep ona EC,, 4 EC.,, K3k ans napameTpoR, nognesawny odedke. Heobxogdmo 1a0aTe
CredyiwMi eng dyasumrn: | = fa, B, KoHUeHTpaWKa), a TasKe MCNoNe3oEaTe oTHoWeHHA fla, B, ECx) = 0.1
WF o, B, ECse) = 0,5 gna aamesil deyHid il T (a, B, s0HUeHTpagna) KBHBANeHTHOR dyHELMen g {(ECq, ECsn,
KOHUEHTPaUMA).

TouHBIA pac4eT NPoBCOMTCA HA CCHOBAHWW WCXOAMOTD YPaBHEHWA © WCNONbLICEAHWEM DaINOMeHns
Teanopa B OEPECTHOCTAY CRE0HWY AHAYEHHA K 1.

B nocnegdes BpemMs CTanM WHPOKS WCNONbL30BaTLCR METOObl HEYaNbHOR 33rpyisk  DaHHbix,
HENCNEIVIOWME OAHHBIE WIMEDEHHA W FEHERATOR CNYyHalHBIX YHCEN, YYHTRHEAKWHL YacToTy NOBTORHOND
oThopa Npod AnA OLeHKE JMAWDHYEckOrs pacnpeenaH A QUCNEpoGHI.
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