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MNpepgucnosne

Llenn, OCHOBHble MPUHUMMNLI U OCHOBHOI MOPAAOK NpoBedeHWs paboT MO MEeXrocy4apCTBEHHONA
cTaHAapTusauumn yctaHosneHsl FOCT 1.0-92 «MexrocygapcTBeHHas cuctema ctaHgaptusaunn. OCHOBHble
nonoxexnuss» un FOCT 1.2 - 2009 «MexrocygapcTBeHHadA cuctema craHgaptusauui. CraHgapThbl
MEXrocyfiapCTBeHHble, NpaBwia W pekoMeHJauuy Mo MEeXrocyAapCTBEHHOW cTaHfapTu3auuu. [Mpasuna
pa3paboTku, NPUHATUS, NPUMEHEHUSI, OGHOBNEHUSA U OTMEHbI».

CsefieHuns o ctaHgapTe

1 noaAroToB/IEH PepepasibHbIM rocyflapCTBEHHbIM  YHUTAPHbIM npeanpuaTuem
«Bcepoccuiicknii Hay4HO-uccnefoBaTenbCkuii LeHTp cTaHAapTvusauumn, uHdopmaymn u ceptudmkauymn
cbipbsi, MaTepuanos u BewecTts» (Pryrn «BHVNLCMB»)

2 BHECEH ®egepanbHbiM areHTCTBOM MO  TEXHWYECKOMY Pery/iMpoBaHui0 U MeTposiornu
Poccuiickoii depepavun

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHAapTu3auun, MetTposormn u ceptudukalmm
(npoTokon ot 5 HoA6pPA 2013 r. N? 61-M)

3a NpuHATUE nNporosiocoBanu:

Kpatkoe Kog cTpaHsbl CokpalyeHHoe HanmeHoBaHue
HauMeHoBaHue no MK HaunoHanbLHOro opraHa no
cTpaHbl no MK (UCO 3166) cTaHgapTusayum

(NCO 3166) 004-97 004-97
ApmeHus AM MuH3akoHOMUKM Pecny6avkn ApmeHus
Benapycb BY lFocctaHgapt Pecny6nukn Benapycb
Kuprusunsa KG KbiprbisctaHgapt
Mongosa MD Mongosa-CtaHgapt
Poccus RU PoccTangapt
YkpaviHa UA lFocnotps6cTaHgapT YKpaviHbl

4 Tpukasom ®PefepanbHOro areHTCTBa MO TEXHWYECKOMY PEerysimpoBaHUIi0 M MeTposiormm oT 22
HOoA6ps 2013 r. Ne 777-CT MeXrocyAapcTBeHHbIi cTaHgapT FTOCT 32293-2013 BBefeH B fAeiicTBue B
KauyecTBe HauuMoHanbHOro ctaHgaprta Poccwuiickoih ®epgepaumm ¢ 1 aBrycta 2014 r.

5 HacTosAwmii ctaHgapT naeHTuYeH mexayHapogHomy ctaHgapty OECD Test No. 201:2011 «Alga.
Growth Inhibition Test» (MicnbiTaHve Bogopocei Ha 3afepXKy pocTa).

MepeBog C aHrMicKoro A3sbika (en).

CTeneHb cOOTBETCTBYSA - naeHTU4YHas (IDT)

6 BBE/JEH BIEPBbIE

MHopmaums 06 U3MEHEHWsIX K HacTosAlWeMy CcTaHgapTy ny6avkyeTcs B eXerogHom
VH(DOPMaLMOHHOM yKasaTesle «HalvoHa/bHble CTaH4apTbi», & TEKCT W3MEHEHWiA W nonpaBok - 6
€XEeMecsuYHOM MH(OPMALMOHHOM yKasaTene «HauuoHa/bHble CTaHgapThi». B cnydae nepecmoTpa
(3ameHbl) UNM  OTMeEHbl HacToOsWeEro cTaHaapTa CoOTBeTCTBYlWee YyBeaoMieHne 6yaeT
ony6/MKOBAHO B  EXEMECAYHOM MHC(OPMALMOHHOM yKasaTene «HauuoHa/bHbI0 CTaHAapTbi».
CooTBeTCTByLasa UHhopmaLms, yBeJOMIEHNE U TEKCTbl pasMellalnTCcs Takke B UH(OPMAaLMOHHO
cucTemMe 06LLEro No/b30BaHNs - Ha ouuManbiloM caliTe defepanbHOro areHTCTBa N0 TeXHUYECKoMy
perynupoBaHuio 1 MeTposiornum B ceTu HTepHeT

© CtaHgapTuHdgopm. 2015

B Poccuiickoii ®efepauyuy HacTOSLWMA CTaHAApT He MOXeT 6biTb MOSIHOCTbI0 WM YacTUYHO
BOCMPOU3BEAEH, TUPaXMpPOBaH W pacrnpocTpaHeH B KauecTBe OUUManbHOTO U3faHus 6e3 paspeLieHust
deaepanbHOro areHTCTBa No TEXHUUYECKOMY Pery/impoBaHuio v MeTposiorii
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M EXTOCYJ JAPCTBEHHBbB #” CTAHOAPT

METO/bl NCMbITAHWM XUMWUYECKOW NMPOAYKLMW, NPEACTABASAIOWEN ONMACHOCTb A/
OKPYXXAIOLLEN CPEABI

WcnblTaHne Bogopocneil n umaHo6akTepuii Ha 3aepxkKy pocta

Testing of chemicals of environmental hazard
Alga and Cyanobacteria. Growth Inhibition Test

[ata BBegeHus - 2014-08-01

1 O6nactb NpUMeHeHUs

HacTosAwwii ctaHpapT ycTaHaBnmBaeT MeTOf onpefesieHns BO34eiNCcTBUS UCCefyeMoro BeLlecTsa Ha
pocCT BOAOpOC/en n (unu) umaHobakTepuii.

2 HopmaTuvBHbIe CCbIKK

B HacToseM cTaHgapTe UCMONb30BaHbl HOPMATKBHBIE CCbISIKU Ha crefyowmne cTaHaapTbl:

NCO 14442:2006 KauectBO BOAbl. PykoBOoAflMe YyKa3aHWs MO MUCMbITAHUIO Ha TOPMOXeEHWe
ManiopacTBOPMMbIMU BeLLeCTBaMMW, ETYYNMU COeAMHEHUSMMW, MeTannaMu U CTOYHbIMM BOJamu pocTa
Bofopocneii (Water quality - Guidelines for algal grov/th inhibition tests with poorly soluble materials, volatile
compounds, metals and waste water);

MCO 5667-16:1998 KauecTBo Boapl. OT60p Npob6. YacTb 16. PykoBOACTBO NO 6MOTECTUPOBAHUIO NPO6
(Water quality - Sampling - Part 16: Guidance on biotesting of samples);

MCO 8692:2012 KauecTBo BoAbl. VicnbiTaHNe Ha nojaBfieHne pocTa BOAOPOC/NEN B MpPecHoW Boge C
MCMNO/Ib30BaHNEM OZIHOK/IETOUHbIX 3e/eHbIX Bogopocnein (Water quality - Fresh water algal growth inhibition
test with unicellular green algae).

3 TepMuHbI 1 onpegeneHns

B HacToseM cTaHgapTe NPUMEHEHbI TEPMUHbI C COOTBETCTBYOLWUMN ONpeaeeHNsMu:

31 Buomacca (Biomass): Cyxasa macca XWBOro marepuana, NpUCyTCTBYIOLLEro B MNonyasuuu,
BblpaXeHHas MO OTHOLEHWIO K AaHHOMY 06bemy, Hanpumep, Mr Bogopocneid Ha 1 n TecTupyemoro
pacteBopa. B cTaHgapTe uCnonb3yloTCsA nokasaTenu - 3aMeHWTenu 6uomacchbl, Takue, Kak Ko/M4yecTBO
KneTok, dpnoopecueHumns u T.4. Vicnonb3oBaHne TepMuHa «bruomacca» Takke OTHOCUTCA M K nokasatensm-
3aMeHUTenAM.

3.2 HavMeHblwan Habnwpgaemana addekTnBHas kKoHueHTpauua (Lowest Observed Effect
Concentration - LOEC): MwuHumanbHas KOHUeHTpauusa wuccnefyemoro BellecTBa, MNpu  KOTOPOWA
HabnofaeTcs CTaTUCTUYECKN 3HAUYMMOe YMeHbLUeHne pocTa Bogopocnei u (unu) unaHobakrepuin (npu p <
0.05) no cpaBHEHMIO C KOHTPOJIbHOW rpynnoi B npefenax yCTaHOB/EHHOrO nepuoga akcnosuvuuu. Bce
TecTMpyemble KOHUeHTpauuu, npesbiwatowme LOEC. fOMXHbI MMETb TOKCMYECKU A 3¢phekT, paBHbIA Uamn
6onblwe Habnogaemoro npu LOEC. Ecnu gaHHble ycnoBus He cobniogaloTcs, TO A0/MKHO 6biTb NprBeAeHO
JocTato4yHoe 060CHOBaHWe TOro, Kak MOXeT ObiTb BbiopaHa LOEC.

3.3 HeahdekTnBHasa Habnwgaemas koHueHTpauuma (No Observed Effect Concentration -
NOEC): KoHueHTpaumsa nccnegyemoro Bellectsa, Haxogsawasaca cpasy nog LOEC. koTopas He okasbiBaeT
HMKAKOro CTaTUCTUYECKW 3HAUYMMOro BO3[ECTBMA Ha pPOCT TecTupyemoi rpynnbl Bogopocneid u (unwm)
LuraHobakTepuii N0 CpaBHEHMIO C KOHTPO/LHON FPYNNoi B NpeAenax yCTaHOB/IEHHOTO NepruoAa 3KCMo3nLMH.

34 Kkoacppuunent mnsmenumsoctn (KW) (Coefficient of variation): Be3spasmepHas BenuunHa
M3MEHYMBOCTM MoKa3aTens, onpejensemMass Kak OTHOLIEHMWE CTaHAAapTHOrO OTK/IOHEHWS K CpegHeMmy.
[JaHHbIli k03hPULMEHT Takke MOXET ObiTb BbipaXeH B npoueHTax. CpeaHuil KoadrLMEHT N3MEHUYNBOCTM
cpepHeil cneuudmyeckoid CKOpOCTM pocTa Bogopocnein u (Mnu) umaHobakTepuii B napassienbHbIX
KOHTPOJIbHLIX TecTax BbIYACAAIOT Kak cpeAHee 3HavyeHue KoahduumeHTa W3MEHUMBOCTU cpeaHel
cneundunyeckoin CKopocTM pocTa Bogopocneid u (unu) umaHobakTepuii ANA CyTOK WanM Trpynnbl B
COOTBETCTBYHOLLEM MapaniefnibHOM KOHTPOJIbHOM TecTe.

MN3paHne ouymansHoe
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35 EC»: KoHueHTpauus uccrnefyemoro BelecTBa, Kotopas npuBoauT K X%-HOMy (Hanpumep.
50%-HOMY) COKpalleHunio pocTa Bogopocnein n (unm) umaHobakTepuii B TeueHne ycTaHOB/IEHHOrO nepuoja
BO3feicTena (Nepunog Bo3AeincTBna Ao/MKeH BbiTb ykasaH OTAE/bHO, eC/N OH OT/InYaeTcs OT CTaHAapPTHOro
WAN NOJSIHOrO nepvoja TecTupoBaHus). [Ona ofHo3HayHOro o6o3HauvyeHus BennyuHbl EC. nonyuyeHHolt u3
CKOpOCTU pocTa, ucnonb3yertcs obo3HaveHne E,C. n3 npupocrta - o6o3HaveHue E..C.

3.6 nepemeHHas oTknuka (Response variable): [NepemeHHas ANA OUEHKM TOKCUMYHOCTH,
nosly4eHHas Ha OCHOBaHWMW NOObIX N3MepSAEMbIX NapaMeTpoB OnuncaHnsa 6UoOMacchbl C MOMOLLbI0 PA3NYHbIX
pacyeTHbIX MeToAoB. [ AaHHOrO0 TeCTUPOBAHUSA CKOPOCTb POCTa U MPUPOCT SABAAIOTCA NepeMeHHbIMM
OTKNMKa, MOMYYEHHbIMW NPU U3MEPEeHWM HenocpeAcTBEHHO 6Guomacchl uauM nwboro U3 nokasartenei-
3ameHuTenei.

3.7 nutatenbHaa cpega (Growth medium): CuHTeTuyeckas nutaTenbHas cpefa, B KOTOPOWA
pa3BuBaloTCA TecTupyemble BOAOPOCAM W (Mnu) umaHobakTepun. Kak npasuio, uccregyemoe BeLLecTBO
pacTBOPAIOT B NUTaTE/IbHON Cpeje.

3.8 npupocTt (Yield): M3amepeHHasa BenvMuMHa NepeMeHHON B KOHLe TeCTMPOBaHUSA 3a MUHYCOM
N3MEpPEeHHON BeNNYNHbI MePeMeHHON B Hayane TeCTMpOBaHWA, UCMOMb3yeMas ANS BbIPaXKEHWUSA YBenYeHns
6uomacchl BO BpEMS TECTUPOBAHUS.

3.9 cKkopocTb pocTa (cpegHsaAs cneuuduyeckasas ckopocTb pocTa) (Growth rate):
Norapudmuueckoe ysennyeHne 6nomacchl BO Bpemsi BO3AENCTBUS NCCeAyeMOoro BellecTsa.

3.10 cneunduueckans ckopocTb pocta (Specific growth rate): [MepemeHHas OTKIMKa,
onpefjensemMass Kak COOTHOLUEHWe Pa3HOCTW HaTypaibHblX orapudmoB napameTpa HabnwgeHus
(briomacchl) 1 COOTBETCTBYHOLLLErO Nepuoa.

4 O6wue ceegeHuns

TecTupoBaHne NO3BOJISIET OLEHMTb BO3AeNCTBME 6o/lee YeM Ha HecKosbKo MOoKOMeHuid Bogopocneii u
(nnn) unaHobakTepuii.

OKCMOHEeHUMaIbHO pacTyline BOAOPOC/IM U (MNIM) UMaHOBAKTEPUMM MNOABEPrarTCs BO3AENCTBUIO
nccnenyemoro BelecTa B TeyeHne 72 u.

OTKMK Bogopocnen n (unu) umaHobakTepuii 3akovaeTcs B COKpaLeHUn nx pocta npy BoO3AeicTBUm
pasnnUHbIX KOHLUEHTpauuii nccnegyemoro Belectsa.

OTKMUK OLeHMBAIOT Kak (PYHKLMI0 KOHLEHTpauuu uccnesyemMoro BeWwecTBa no CPaBHEHMIO CO CPeHUM
pocToM BoAopoc/sein u (Unu) unaHoGakKTepuil B napassiefibHbiX, HE MOABEPXEHHbIX BO34ENCTBUIO
nccnenyemoro BewecTBa, KOHTPObHbIX Npo6ax.

ﬂ'flﬂ MNOJTHOTO BbIpaXeHUsA CUCTEMHOIoO OTK/IMKa Ha TOKCu4yeckoe Boa,u,eﬁcname (OI'ITI/IM&HI:HOVI
YyBCTBUTE/ILHOCTU) BOAOPOCAM U (M/IM) LUMaHOGAKTEPUM HEOrpaHWYEeHHO 3KCMOHEeHUMaNbHO pacTyT npu
COGMIOAEHUN  COOTBETCTBYIOLUMX NUTATeNIbHbIX YC/MOBUA U NapaMeTpoB OCBELWEeHWss B TeuyeHue
onpefeneHHoro neproaa, LOCTaToO4HOro A/151 U3MEPEHUSI CHUXEHUST cneumdmyeckoli CKOpocTu pocTa.

5 T[puHUKMN TecTupoBaHUA

51 PocT n nHrnbuposaHne pocta Bogopocnein un (Mnu) umaHobakTepuii MoryT GbiTb OonpefeneHsbl
KONIMYECTBEHHO Ha OCHOBaHWUN U3MEPEHN BOAOPOCEBOI 6G1UOMAaCcChl B 3aBUCUMOCTU OT BPEMEHMW.

Bogopocnesyto 6romaccy onpefenatoT Kak Cyxyto Maccy Bogopocsneii Ha 11 TecTupyemoro pactsopa.

MockonbKy Cyxyl Maccy TPyAHO W3MepWTb, MCMONb3YIT nokasaTenu - 3aMeHuTenu 6Guomacchl,
Hanpumep KoNn4ecTBo KNeTok (06beM KNeTok, hopeculeHL s, onTuyeckas naoTHOCTb).

5.2 PesynbTaTomM  TecTMpoBaHMA  ABNSETCA  MHrMOMpoOBaHMe  poOCTa,  BblpaXeHHOe  Kak
norapudmuyeckoe yBenuueHne bromacchl (CpegHeil cneumdguryeckoin CKopocTh pocTa) B TeyeHme nepuoga
BO3AelicTBUA.

N3 cpegHnx cneuudmyecknx CKOpOCTEN poCTa, 3aperncTpvpoBaHHbIX B Cepuu TecTUpyeMmblxX
pacTBOpOB, KOHLEHTpauus, Bbi3biBalollas onpefesnieHHoe x%-Hoe MHrMbupoBaHue pocta (Hanpumep. 50%-
noe) onpegensercsa u BblpaxaeTcs Kak E,CX(Hanpumep. E;CH).

5.3 B kauecTBe AOMNONHWTENBLHOrO napameTpa OTKIUKa PeKOMeHAyeTCs WCNo/b30BaTb MPUPOCT,
KOTOpbI1 onpefenseTcs Kak n3ameHeHne 6omacchl B KOHLe TECTUPOBAaHWSA MO OTHOLLEHWIO K ee 3HaYeHuto B
Hauane TecTupoBaHus. OT npupocTa, 3aperncTpypoBaHHOTO B Cepun TecTUpPyeMbIX PacTBOpPOB,
KOHUEeHTpauus, Bbi3blBaoWwas onpefeneHHoe Xx%-noe wHrmbuposaHme pocTta (Hanpumep. 50%-Hoe),
onpegensieTcs v BblpaxaeTcsa kak EXCX(Hanpumep. EXCM).

5.4 B pesynbTate TecTMpoBaHMsA MOryT OblTb oOnNpefesieHbl HavMeHblwas Habnwogaemas
appekTnBHas KoHueHTpaumnsa (LOEC) n HeadhbhekTnBHan Habnogaemasn KoHueHTpauns (NOEC).

2
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6 WHpopmauus 06 nccnegyemMom BelyecTBe

6.1 MHdopmauus 06 nccnegyemMoMm BellecTBe [0/KHA cofepXaTb CBEfEHUS O pacTBOPUMOCTU
nccnegyemoro BelecTsa B BoAe, KoapuumneHTe pacnpefenerHus H-oktaHon - Boda Po n AaBneHuy napa.
KonunyectseHHoe onpefeneHne uccriefyemoro BellecTBa B TeCTUPYeMbIX pacTBopax Heobxoaumo
NpoBOAMTbL C MOMOLLbIO AOCTOBEPHOIO AHa/IMTUYECKOr0 MeTofa C W3BECTHOW TOYHOCTbIO W NpejesioM
o6HapyxeHus.

6.2 MonesHoi MOXeT 6bITb TakKe NHhopMaLms:

0 CTPYKTYpHOI chopMysie uccnenyemoro BewecTsa;
0 YMCTOTE MUCCNeayeMOoro BelecTBa;

06 yCTONYMBOCTM Ha CBETY;

0 CTabUNbLHOCTU B YCNnoBuaAx TeCTupoBaHnA,

0 CMOCOBHOCTY NoroLWaTth CBET;

0 KOHCTaHTe guccounaumm pKa

0 CMOCOGHOCTM K TpaHcopMauusM B OKpyxatolleil cpege, BkIuas pesynbrat TeCTUPOBaHWs
Ha NOTEHLMa/IbHYI0 CNOCOGHOCTL UCCNIEAYEMOro BELLECTBA K GOPa3/IoKeHUI0.

7 [ocToBepHOCTb TECTUPOBAaHUNA

YcTaHaBnMBatoTcsa Cnegylole KpuTepum 40CcToBepHOCTY,;

6uomacca B KOHTPOJIbHbIX Npo6ax A0/KHA YBEIMYMBATLCA IKCMOHEHUNANbHO C MUHUMasIbHbIM
KoahpuLmMeHToM 16 B TeueHMe 72 4. 4TO COOTBETCTBYET CrneunguyecKkoil CKopocTn pocta, pasHoi 0,92 3a
24 4 (peHb'). [ns yacTo MCNOMb3yeMbIX BWAOB BOAOPOC/EN CKOPOCTb poCTa CYLECTBEHHO Bbllle
(npunoxeHve A). JaHHbIi KPUTEPUIA MOXET He ycTaHaBNMBaTbCHA, €C/MW WUCNOMb3YHTCA Bedpbl. pacTylime
Mef/1eHHee, YeM BUfbl, yKa3aHHble B NPUIOXeHU A. B Takom cnyyae nepuog TeCTUPOBaHNA JOKEH ObiTb
npogneH Ans TOro, 4To6bl MNONYy4uTb 16-KpaTHbIA POCT KOHTPO/SIbHOW rpynnbl Bogopocnein un (unn)
LumnaHobakTepuii. B To e Bpemsi poCT KOHTPO/IbHON rpynnbl Bogopocnein u (Mav) umaHobakTepuii JOMKeEH
6bITb 3KCMOHEHLMANbHBIM B TeueHne TecTupoBaHus. Mepnof TeCcTUpPOBaHNA MOXeT 6biTb COKpalleH 40 48 Y
ANA noafepxaHusl HeOrpPaHWYEHHOr0 3KCMOHEHLNANbHOIO pocTa KOHTPO/IbHOWM rpynnbl BOZOPOCAeR v (uiu)
LumaHobakTepwuii 40 Tex nop, noka koadprMumeHT pocTa He AOCTUTHET 16;

cpegHuii KoathULMEHT U3MEHUMBOCTM ANS cneunduyeckoi ckopoctun pocta (gHm 0- 1. 1- 2 n
2-3-1i gna 72 4) B KOHTPOJIbHbIX rpynnax He Ao/hkeH npesbiwatb 35%. [laHHbIl KpUTEPUI OTHOCUTCH K
cpefHUM 3HavyeHusAM K. BblUMCNEHHBIM B Napan/iefbHblX KOHTPO/bHbIX Npo6ax;

KO3(hhMLUMEHT U3MEHUYMBOCTU CcpefHeli cneuuduyeckoil CKopocTU pocTa B NapaniesnbHbIX
KOHTPOJIbHBIX Mpo6ax He AOo/HKeH npeBbiwaTtb 7% npu TecTupoBaHum Pseudokirchneriella subcapitata n
Desmodesmus subspicatus. [l ocTasibHbIX BUAOB BOAOPOC/IEN faHHAst BE/IMUMHA He A0/HKHA MpeBblaTh
10%.

8 CraHpapTHble BewecTBa

[O15 OUEHKM NPaBWILHOCTU MPOBEAEHUS] TECTUPOBAHUS PEKOMEHLYETCS UCMO/b30BaTh CTaHAAPTHOE
BOLLECTBO. Hanpumep 3.5-guxnopdeHon. [ns 3efeHbiX BOAOPOC/el B kauecTBe CTaHLApTHOIO BeliecTsa
MOXeT 6biTb MCMOMb30BaH AMXPOMAT Kanus. Heo6Xo4umo MpPOBOAUTL TECTUPOBAHWE CO CTaHAAPTHbLIM
BeLLEeCTBOM Kak MUHUMYM [iBa pas3a B rof.

9 TlpUMEeHMMOCTb TECTUPOBaAHUA

TecTupoBaHue, Kak NpaBuno, NPOBOAAT ANS pPacTBOPUMbLIX B BOAe BewecTB. [ns nccnepoBaHus
NeTyunx BeLlecTB, CUIbHbIX afCOP6GEHTOB, OKPALLEHHbIX BELECTB, MMEILWMX HU3KY PacTBOPMMOCTb, WKW
BELLECTB, KOTOPbIE MOTYT NOBUSATL HAa AOCTYNHOCTb NMUTATE/bHbIX BELLECTB WU MUHEPAsIOB B NUTATE/IbHOW
cpege, MOryT NOHaf06MTbLCA M3MEHEHWS MpoLeAypbl TECTUPOBaHWSA (Hanpumep, 1CNonb3oBaHNe 3aKpbITOW
CMCTEMbI, KOHAMLMOHMPOBaHMe TecToBbIX cocyaos) [1] - [3].
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10 OnwucaHune TecTupoBaHus

10.1 O6opyaoBaHue

10.11 Mpu TecTupoBaHUM WCNOML3YOTCA COCYAbl, WU3rOTOB/IEHHbIE W3 CTekna Wnu Apyroro
XMMUYecKn WHepTHoro wmartepuana. O6opygoBaHue Heo6X04MMO TlaTeslbHO MPOMbITb.  Hukakme
OopraHuyeckne WAN HeopraHuyeckne 3arpsasHUTeNy He [O/MKHbl BAWATbL Ha poOCT Bogopocnei u (nawm)
LumnaHobakTepuii MNKn Ha cocTas NUTaTENbHON cpeabl.

10.1.2 B kayecTBe TeCTOBbIX COCYAOB, KaK NpPaBWO, WCNOJb3YIOTCA CTEK/SAHHbIE KOMObl
06bEMOM, [OCTATOYHbIM A5 NPOBEAEHMS M3MEPEHMd 1 obecneynBaloLMM HeOo6X0AVMbIi MaccoBbli
nepeHoc yrnekucnoro rasa (C02) n3 atmocdepbl. O6BEM XUAKOCTM [JO/MKEH ObiTb AOCTATOYHbIM AN
aHanMTUYeckux onpegeneHuii.

10.1.3 MoxeT noTpeboBaTtbCs:

annapat Ana KynbTUBMPOBAHUS: PEKOMEHAYeTCs UCNo/b30BaTb €MKOCTU, B KOTOPbIX MOXET
noAAepX1BaTbCs BbiGpaHHas TemnepaTtypa uHky6aumm + 28C:

o60pyoBaHNe N5 U3MEPEHUs OCBELLEHHOCTU: MEeTOo[ W3MEpeHUsl MHTEHCUBHOCTW CBeTa, U B
yacTHoCTM Tun peuenTopa (KOMEKTOPA), MOXET OKa3aTb CYLWECTBEHHOE B/USHWE Ha M3MepsieMyio
BE/IMUMHY. PekoMeHAyeTcs NpPOBOAWTbL W3MEpEHWst C WCMOJb30BaHWEM ccepuyeckoro 41T peuentopa,
KOTOPbIi pearmpyeT Ha NPsIMOiA UM OTPAXEHHBIV CBET OT BCEX YI/I0B BbILE W HUXE YPOBHSI N3MEPEHWSI, WK
21T peuenTopa, KOTopblii pearmpyeT Ha CBET OT BCEX YI/I0B BbiLUe YPOBHS U3MepPeHNs;

o6opyfoBaHue A5 U3MepeHus BOAOPOC/EBOM 6GMOMACChl: KOMYECTBO KIETOK Bogopocnei
ABnseTcA Hambonee 4acTo WCNOMb3yeMbIM MokasaTeneM-aMeHuTenem 6uomacchl. [logcyeT KNeTok
NMPOBOAUTCA C UCNOJIb30BAHMEM 3/IEKTPOHHOIO CHETUMKA YacTUL, Uan MUKpocKona.

[pyrne nokasaTenu-sameHuTeNn MOryT ObiTb U3MEPEHbl C MOMOLLbI MNPOTOYHOrO LMUTOMETPA,
dnyopvmeTpa, cnektpopoTomeTpa wan Konopumetpa. Heob6xogumo BbIMMCAUTL KOaddhuuneHT nepesofa
KonunyecTBa K/IeTOK B CyxOii Bec 6Guomacchbl. [N NpoBefeHUs 3HaYUMbIX M3MEpPeHuin AN HU3KMX
KOHLeHTpauuiAi 6uomaccbl C MNOMOLLbI CNEKTPOdhOoTOMEeTpa Heo6XoAMMO MCMONb30BaTb KOBETbl CO
CBETOBbIM MYTEM I 4 CM.

10.2 Bbi6op BMA0B

10.2.1 B0O3MOXHO MCMO/Ib30BaHNe HECKOSIbKUX BUAOB HEMPUKPENsIeHHbIX BOAOpOCneih u (nam)
unaHobakTepuii. Bogopocnesble LWTaMMbl, NOAXOAALME A1 MPOBELEHWSA TECTUPOBAHUS, NMepeyncneHbl B
npuaoxeHuun A.

10.2.2 Ecnn ncnonesyotcsa gpyrue Bugpl Bogopocnein n (Mav) unaHobaktepuii, To B oTyeTe 0
NpoBefleHUN TecTUpoBaHUA HeOo6XOAMMO ykKasaTb WTaMMbl M (MIM) KX npoucxoxpgeHve. Heobxoanmo
y6eanTbCa B TOM, YTO 9KCMOHEHLUMasbHbIA POCT BbIOPAHHOIO BMAa BOAOPOCE MOXET noffepxmBaTbCcs Ha
NPOTAXEHNW BCEro TeCTUPOBaHMA Npu NnpeobnagatoLnx ycioBusx.

10.3 MutaTtenbHas cpega

10.3.1 Mpn npoBefeHMN TeCTMPOBaHUA PEeKOMEeHAYyeTCA WCMonb30BaTb [Be aHaslorMyHble
nutaTesnbHble cpeabl - AAP n OECD. CocTtaBbl NUTaTesIbHbIX Cpes NpuBeAeHbl B NpUIoxeHun B.

HauanbHoe 3HauveHne pH un 6ydepHas emkocTb (perynupytolas ysenuyeHve pH) y gaHHbIX cpef,
pasnnyHbl.

PesynbTaTbl TECTUPOBAHMSA MOTYT OT/IMHATLCA B 3aBUCUMOCTY OT UCMOMb3YyEMOI NuTaTenbHON cpeapl,
0COGEHHO NpU TECTUPOBAaHWM AUCCOLMMPYIOLLNX BELLECTB.

10.3.2 Mogudmkauma nuTaTenbHO cpefbl MOXeT 6biTb HeobxoAuMMa npu UccNefoBaHUK
MeTas1/10B 1 KOMMNIEKCo06pasyoLmx BeLecTB, a Takke npyu nccnefoBaHnn pas/inyHbiX 3HadeHnin pH.

Mcnonb3oBaHne MoaMuLMpOBaHHON cpefbl [O/MKHO 6biTb 060CHOBAHO B OTYETE O MNPOBEAEHWM
TeCTUPOBaHUS.

104 HavyanbHasa KOHUeHTpaumsa 6uomacchl

Konunuectso 6uomacchl B Havyasie TECTUPOBAHUA [O/HKHO ObiTb OMHAKOBbLIM /11 BCEX TECTUPYEMbIX
BWAOB W [OCTATOYHO HU3KMM AN Toro, 4Tobbl Habnwgancs 3SKCMNOHEHUMabHbIi poCcT B TeyeHune
MHKy6aLMoHHOro nepuofa 6e3 pucka nNUTaTeNbHOro WCTOWEHMsA. HavanbHOe KOo/M4yecTBOo 6uomacchl He
[omkHO npesblwate 0,5 mr/n B nepecyete Ha cyxoil Bec. PekomeHAyeTCs WCMOMb30BaTb creAyioliee
HavyasibHOe KoM4ecTBO Gromacchbl:

- Pseudokirchnariella subcapitata: 5 * 103- 104 kneTok/m;
- Desmodesmus subspicatus: 2 - 5 k103kneTok/ms;

- Navicula pelliculosa: 104 knetok/mn;

- Anabaena flos-aquae: 10* knetok/mn;

- Synechococcus loopolionsis: 5 * 10* - 105 kneTok/min.
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10.5 KoHUeHTpauum nccnenyemoro selectsa

[nanas3oH KOHUeHTpauuii, B KOTOPOM, BEpOSATHO, OyAeT HabnwaatbCcsa BO3fAelcTBMe, MOXeT ObiTb
onpefeneH Ha OCHOBE pe3ynbTaToOB WCCAeAOBaHWA MO noAbGopy Anana3oHa KOoHUeHTpauuwin. Ans
3aKNI0UNTENBHOTO  ONpeAensiowero uccnefoBaHus Heob6xoAMMO BblbpaTb MO  KpaliHell Mepe, nNATb
KOHLIeHTpaLmii, COCTaBAAIOWMUX FeOMEeTPUYECKY0 NPOrpeccuio Co 3HameHaTesnieM, He npesblwalwmm 3.2.
[ns uccnepyembix BelecTs, MoKasblBalOLWMX MOSIOTME KPMBbIE OTKAMKA, MOXET OblTb BblbpaH 6onee
BbICOKWI KoadhpuumeHT. HeobxoAmmo, 4Tobbl TecTUpyemble KOHLEHTpauuum HaxoAwIucb B AvanasoHe,
BbI3blBAOLLEM MHIMOMPOBaHME CKOPOCTM pocTa BOAOPOC/el B ananasoHe oT 5 Ao 75%.

10.6 MapannenbHble U KOHTPOJIbHbIE NPO6LI

10.6.1 MpeAycMOTPEHO MCNO/Ib30BaHUE TPeX napasnsiefibHbiX Npo6 A8 KaX[on TecTupyemon
KOHUeHTpauun. Ecnn He TpebyeTtca onpeaenatb NOEC. TO KOIMYECTBO TECTUPYEMbIX KOHLEHTpaLuii MoxeT
6bITb YBE/IMYEHO, & KOIMYECTBO Napasifie/ibHblX NPo6 AN Kax4oW KOHLEeHTpauun yMmeHbleHo. Konnyectso
KOHTPO/IbHbIX MPO6 [AO/KHO B ABa pasa MpeBblllaTb KOAMYECTBO NapassiefibHblX Npo6 AN KaxaoWn
TecTMpyemoli KOHLEHTpaLmn.

10.6.2 OTAenbHbli HABOP TECTUPYEMbIX PACTBOPOB FOTOBAT A1 aHA/IMTUYECKOr0 onpeaenexHns
KOHLEHTpaLuii nccnegyemoro BelLecTsa.
10.6.3 Ecnv ans noAroToBku TeCTUPYyeMOro pacteopa MUCnosb3yeTcs pacTBOpUTENb, TO TOTOBAT

[ONONHUTESIbHYI0 KOHTPOJ/IbHYO NPO6Y C pacTBOPUTENIEM B UCMOJIb3YEMOl KOHLEHTpaLmK.
11 TlposBepeHue TeCTUpPOBaAHUA

11.1 MoaroToBka MPUBMBOYHON KyNbTypbl

11.1.1 Aina aganTtauun mccrnefyemMblX BOAOPOCAEN K yCI0OBUSAM TeCTUPOBAHUSA W rapaHTUy TOro, Yto
BOZIOPOCAN HaxogATcs B (pa3e 3KCMOHEHUMAsnbHOro pocta npu MNpuMBMBAHUU TECTUPYEMbIX PacTBOPOB,
NPUBMBOYHAA Ky/bTypa B MUTaTe/bHON Cpefe rotoBuTca 3a 2 - 4 AHA A0 Hayana TeCTUpOoBaHUs.

11.1.2 Bogopocnesas 6uomacca fo/mkHa 6biTb NpUCnocobieHa K yCnoBusaM TeCTUPOBaHUA Tak. YTOObI
9KCMOHEHUMasnbHbIV pocT Npeobnagan B NPYBMBOYHOM MaTepuase Ao Havana TeCTUpoBaHUS.

11.1.3 MpVBNBOYHYIO KyNbTYpy BbILEPXUBAKOT MPU TEX XEe YCMNOBUAX, YTO U TeCTUpyeMmble BUAbl.
M3mepsaioT yBenuueHne 6uomMacchl B NPUBMBOYHON KyNnbType AN NPOBEPKM TOro, Y4TO CKOPOCTb pocTa
HaxoguTca B rnpejenax HOPMasibHOro AuanasoHa A1 TECTUPYEMOro Buja B YCMOBUAX KyNbTUBMPOBaHUSA.
MprMep npoueaypbl Ky/bTUBMPOBAHWA MOPCKMX BOAopoc/el onucaH B npunoxeHuun C. [ns TOro 4to6bl
nsbexarb CUHXPOHHOrO AeNeHUs KNeToK BO BpeMsA TeCcTUpoBaHusA, MOXeT noTpeboBaTbCA BTOPOW aTan
KyNbTUBUPOBAHUSA NPUBUBOYHOW KyNbTypbl.

11.2 [NoarotoBka TeCTUPYEMbIX PacTBOPOB

11.21 Bce TecTupyemble pacTBOpbl JO/DKHbI COAEPXaTb OJWHAKOBOE KOMMYEeCTBO NuUTaTe/IbHOW
cpefbl M HavyanbHOW 6Guomacchl. TecTupyemble pacTBOPbl C BblIGPaAHHBLIMU KOHLEHTPALUSAMU OObIYHO
roToBATCA MNyTeM MepeMeLllBaHNA OCHOBHOrO WCCeAyeMoro BelecTBa C NuUTaTenbHON cpepoint u
NPUBUBOYHON Ky/NbTypoil. OCHOBHble pPacTBOpPbl O6bLIYHO TOTOBATCA MyTEM PaCTBOPEHUS MCCeyemMoro
BellecTBa B nuTaTesibHOW cpeje.

11.2.2 PactsopuTenu, Hanpumep aueToH, TPeT-6yTUAoBbIA cnupT 1 gumeTundopmaMmg. MoryT
1Ccnosib30oBaTbCA B KAYeCcTBe HocuTenei Ana fo6GaBneHust M0X0 pacTBOPUMBIX BeLLEecTB K NuUTatesibHoW
cpepe. KoHueHTpauua pacTeBopuTens He fo/bkHa npesbiwate 100 mA/n, Takas e KOHUeHTpauus
pacTBopuTens Ao/mxHa 6biTb fo6aBeHa Ko BceM npobam, BK/1loYas KOHTPO/IbHbIE NPOObI.

11.3 MHky6auus

11.31 TecToBble COCYAbl YKyNnopuBalT BOAOHENPOHMLAEMbIMU 3aryliKkaMmu. TecToBble COCy/bl
BCTPAXMBAIOT M MOMeLlalT B annapat Ans KynbTusumpoBaHus. Bo Bpems TecTupoBaHus HeobxoAuMo
nogdepxuBaTtb CYCNeH3uWlo BOAOPOCNAER U CTUMynuMpoBaTb nepeHoc yrnekucnoro rasa (002 3a cyer
HenpepbIBHOTO BCTPSIXMBaHWA COCYAOB. TemnepaTtypy TeCTOBbIX COCY[0B Heob6X0A4MMO NoAAepXuBaTb B
AnanasoHe oT 21 go 24 + 2°C.

11.3.2 [na KynbTUBMPOBAHUSA BUAOB, OT/IMYHBLIX OT NMEPEYUNC/IEHHBIX B NPUIOXKEHUN A. Hanpumep
TpONMYecknx BUAOB, MOryT ObiTb HeobxoAuMbl 6osee BbICOKME TemnepaTtypbl MNpu  YCAOBWUW, YTO
BbIMOJTHAOTCA KpUTEPUM [OCTOBEPHOCTU TECTUPOBAHUSA.

11.3.3 PekomeHayeTc nomewaTb TecToBble COCyAbl B WHKy6atop B C/AyyYallHOM nopsigke u
exefHeBHO nepemeLyaTb UX.

11.3.4 3HayeHne pH KOHTPO/NBLHOW NPobbl BO BPEMSA TECTMPOBaHWA He [O/KHO yBeNnynsatbca 6onee
yem Ha 1.5 eguHuubl. Ons MeTanIoB U COEAUHEHWI, KOTOpble 4YacTUYHO WOHWM3MpYKTCA npu pH B
Avana3oHe TeCTOBOro 3HayeHus pH. HEO6XO0AMMO OrpaHNuYnTb OTKNOHEHWSA 3HauvyeHuid pH. 4Tobbl NoAYYMTb
BOCMPON3BOAMMbIE U YeTkne pesynbtatbl. OTkKNOHeHNe pH < 0,5 MOXeT 6bITb TEXHUYECKM obecnevyeHo u
jocturaetcs nyTem YCTaHOB/IEHWA COOTBETCTBYIOLLErO YPOBHA MepeHoca yrnekucnoro rasa (C02) w3
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oKpyxaloliero Bo3dyxa K TecTupyemMoMy pacTBOpY, Hanpumep 3a CMeT YBeJIMYEHUS CKOpPOCTU
nepemeLLMBaHns UM CHMWKEHUs noTpebnexHus yrnekucnoro rasa (C02 nyTem COKpalleHus HayabHOWN
6romacchl NN NPOLOIKUTENIbBHOCTU TECTUPOBAHUS.

11.3.5 MMoBepxHOCTb, Ha KOTOPOA BbIAEPXMBAKTCA TECTOBble COCyAbl, [AO/DKHA MonyvaTb
HenpepbIBHOE, OLHOPOAHOE (h/lyOPECLEHTHOE OCBELLEHME, HaMNPUMEpP «XOOAHbI» 6Genblii UM QHEBHOW
CBerT.

LITammbl Bogopocnei n (Man) umaHobakTepuii TpebyoT pasIMyHbIX YC/I0BUI OCBELLEHHOCTM.

VIHTEHCUBHOCTb CBETa A0/MKHA ObiTb Nogo6paHa c y4eTOM TeCcTUpyeMbIX BUAOB.

Mpumepsbl

1/na pekomMeHAyeMblX BUAOB 3e/ieHblX BOAOpOCael Bbl6Upal T UHTEHCUBHOCTb CBeTa Ha
ypOBHE TecTUupyeMblXx pacTBOpPOB B AnanasoHe oT 60 go 120 MKE M'2? 1B (hOTOCUHT €T UYECKHU
achpekTUBHOM pfguanasoHe p[AMH BonaH 400 - 700 HM nNpuM M3MEPEHUM C MUCNOb30BaHWEM
coOTBeTCTBYyKLWEro peyenTopa.

2 Anabaena flos-aquae xopowo pacTyT npu 605ee HU3KO MHTEHCMBHOCTM cBeTa 1 MOryT
6blTb NOBPEX/JeHbl NPW BbLICOKON WMHTEHCMBHOCTM cBeTa. [ANA Takux BUAOB AO/MKHA 6blThb
nofobpaHa cpefHAs WHTEHCUMBHOCTbL CcBeTa B AuanasoHe oT 40 pgo 60 MKEm2c'\ [Ons
M3MepUTeNbHbIX NPMGOPOB, 0T KaNMbpOBaHHbIX B NIIOKCAX, 9KBMBANEHTHbI/ Anana3oH oT 4440 go
8880 n0OKCOB ANa  «X0/n04HOro» 6enoro  ceBeTa MnNpubAM3MTENbHO COOTBETCTBYeT
pekoMeHAyeMON MHTEHCMBHOCT M cBeTa B AnanasoHe oT 60 g0 120 MKE M'r-c 1

MHTEHCMBHOCTL cBeTa NoAJepXuBaloT B npeaenax ¢ 15% oT cpefHeli MHTEHCUBHOCTW CBeTa B 30He
UHKyb6aL .

11.4 MpoAoMKNTENBHOCTL TECTUPOBAHUA

MpoAo/MHKUTENBHOCTL TECTUPOBAHUSA 06bIYHO cocTaBnseT 72 4. OHa MOXeT 6blTb yMEeHbLleHa W
yBe/siMyeHa npu ycsioBun, 4To BCE KpUTEPUU LOCTOBEPHOCTU BbIMNOHAIOTCA.

11.5 VismMepeHuna 1 aHanuTnyeckne onpegeneHns

1151 BopopocneBas 6uvomacca B KakAoM TeCTOBOM coOcyAe W3MepsieTCA Kak MUHUMYM
exxejHeBHO.
11.5.2 M3mepeHne 6Guomacchl BbINOMHAETCSA C MOMOLLbI MUKpOCKONa WAW 3/1EKTPOHHOro

cyeTumka yactul, (KonmMyecTBo K1eToK U (nn) 6noobbem). AflbTepHaATUBHbIE METO/bI, HanpyMep NoTo4YHas
uutomeTpus, in vitro unm in vivo, pioopecueHLma nan onTuyeckas nNAoOTHOCTb MOTYT UCMONb30BaTbCA, ecnu
B TECTOBOM Amana3oHe 6romaccbl MOXeT ObiTb NPOAEMOHCTPMPOBaHa YyA0BNETBOPUTEIbHAA KOPPenaums ¢
61oMaccoii.

11.5.3 BennMyunHbl pH TeCTMpyeMbIX pacTBOPOB U3MEPSAIOT B Hayasie U B KOHLe TecTUpOoBaHus.

1154 KoHueHTpauuio uccrefyemMoro BelecTBa B TeCTUPYyeMbIX pacTBopax Heob6xoaumo
npoaHanM3npoBaTb ANS MNPOBEPKM HayasbHbIX 3HAYEHWA U NopAepXaHus HeobXOAUMbIX 3HAYEHWIA BO
Bpems TeCTUPOBaHUA.

11.5.5 Ecnn B TeuyeHne TeCcTMPOBaHWA C HU3KOW W BbICOKOW TECTUpyeMmoli KOHLeHTpauueli n
KOHUEeHTpauuei, 6nu3koii K oxugaemoinn BenuumHe ECM, HauvanbHas KOHLUEHTpauus uccregyemoro
BellecTBa WM3MeHAeTCcA MeHee 4yem Ha 20% OT HOMWHa/IbHOTO 3HauyeHus, TO A0CTATOYHO MPOBOAUTL
onpejeneHne KoOHUeHTpaLumn B Havyasie 1 B KOHLe TECTUPOBaHUA.

11.5.6 Onpegenexnne Bcex TeCTUPYEMbIX KOHLEHTpauuii B Hayane W B KOHLE TecTUpoBaHUs
pekomeHAyeTCa MpPOBOAWNTb, €CAN MaNOBEPOATHO, UTO TeCcTUpyemble KOHLEHTpaLum COXpaHATCA B
AnanasoHe oT 80 A0 120% OT HOMUHa/bHbIX 3HAYEHWIA.

11.5.7 [ns neTyunx, HecTabwibHbIX WAN CWUIBHO afCcopoupyloWMXCA MccnefyembiX BeLLecTs
pekoMeHAyeTcst AONOMIHUTENbHbIA 0T6OP NPo6 ANA aHanusa B 24-4acoBble MHTEPBa/Ibl BO BpeEMs nepuoga
BO3feNCcTBnA B Uenax 6onee TOYHOTO onucaHusa noTpebneHWs wuccnegyemoro Beljectsa. [na Takux
BELLECTB HEO6XOAMMO MCNO/b30BaTh JONONHUTE bHBIE NapasiefbHble NPo6bl.

11.5.8 Bo Bcex cny4asx onpegefieHne KOHUEHTpauuii BeliecTBa [O/HKHO TOMbKO BbINMONHATHCA B
O/IHOW M3 napasnienbHblX NPo6 ANA KaxAol TECTUPYEMOW KOHLEHTpaLmn.

11.5.9 MuTatenbHass cpeda, NMPUIOTOB/IEHHAs CNeUMasibHO A8 aHann3a KOHLeHTpauuii BO
BpeEMSA TeCTUpOBaHWA, AO/HKHA MNoABepraTbCsA TakoW xe obpaboTke, 4TO M cpefa, vcnonb3yemas ANnA
TeCTUPOBaAHUSA, Hanpumep, OHa f[O0/KHa OblTb WHOKY/MpoBaHa BOAOPOCASMU W KyNbTUBUPOBATLCA B
aHasIorMyHbIX ycrnosusax. Ecnu tpebyeTca npoBOAUTbL aHaIM3 KOHLEHTpauun nccnefyemoro BelecTsa, To
Heobxo4MMO OTAeNATb BOAOPOC/IM OT nuTaTenbHON cpefpl. OcaxaeHne BOAOPOCEN NpefnoyYTUTeIbHO
NPOBOANTL LEEeHTPUYrMPOBaHNEM C HU3KOM LLEHTPOOEXHON Crnoii.

11.5.10 Ecnn koHueHTpauus wuccnefyemoro BellecTBa coxpaHseTcs B npefgenax * 20% ot
HOMMWHANbLHOW WAN  Haya/lbHOW KOHLEHTpauuum BO BpEeMsi TeCTUPOBaHUS, TO aHann3 pe3y/bTaToB
TeCTUPOBaHUA NMPOBOAUTCA C UCNOJIb30BAHNEM HOMWHA/IbHBIX UMW HAaYyaslbHbIX BENYMH. ECnn OTKNOHeHue
OT HOMMWHaNIbHOW WAW HayanbHOW BeNWuYUHblI npesBbiwaeT + 20%, TOo aHanM3 pes3ynbTaToB [O/MKEH
OCHOBbIBaTLCA Ha CpeAHeil reomMeTpuyeckoll KOHLEeHTpauuMm uccnegyemMmoro BellecTBa, Habnwogaemoi Bo
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BpeMs TECTUPOBAHUSA, UM HA MOAENAX, ONUCHIBAIOLUX CHUXEHNE KOHLLEHTpaL MM nccneiyemMoro BellecTsa.

115.11 BcnepctBue AMHaMMYHOTO pocTa BOAOPOC/el TPyAHO onpegenuTb hakTudeckme
KOHLUEHTpauum uccnegyemMoro BellecTBa, O0CO6EHHO AnA  afcopOMpyOLWMXCS BeLWEecTB B HUSKWX
KOHLUeHTpauuax. B nogobHbIX criydasX CHUXEHWE KOHLEeHTpauun uccriefyemoro BellecTsa B TECTUPYEMOM
pacTBope BCMeACTBMe afcopbuun Ha yBenmumBaloLlelica BOLOPOC/EBO/ Ouomacce He O3HauvaeT, uTo
BELLECTBO yAansaeTcs U3 TeCTOBON CUCTEMBI.

11.5.12 Mpn npoBegeHMM aHanmsa pe3ynbTatoB TeCcTMPOBaHWMA He0o6X0AUMMO MPOBEPUT,
COMPOBOXAAETCA /M CHUXEHMEe KOHLeHTpauuu uccrefyemoro BellecTBa BO BpeMA TeCTUpPOBaHUSA
3amegneHneM MHrMGUpoBaHWA pocta Bogopocneli. B aTom cnyyae He06XOAMMO UCMONb30BaTb MOAENb,
OMMCbIBAIOLLYIO CHWXEHWe KOHLUEeHTpauuum wuccriegyemoro BewectBa. B wunHom cnyvae Heob6xogumo
NPOBOANTbL @aHaNU3 pe3ybTaToB Ha OCHOBAHWUWU HayasnbHOW (HOMWUHAaNLHOW WU N3MEPEHHOI) KOHLeHTpaLuum
nccrefyemMoro sellecTsa.

11.6  Mpoune HabnwgeHus

[ns nposBepky HOPMasibHOrO U 30pPOBOTO PasBUTUA NPUBMBOYHOINO Martepuana v HabnwaeHus 3a
No6bIMN OTKNOHEHUSIMW B pas3BUTUM BOAOpOCAel (BCNeACTBME BO3AENCTBUSA MCCNedyemMoro BelecTsa) B
KOHLe TeCTUPOBAaHNA [O/MKHbI NPOBOAUTLCA MUKPOCKONUYECKne HabnwgeHus.

11.7 Onpepfenexne avanasoHa npegebHbIX KOHLEeHTpaLuuii nccnegyemoro Belectsa

11.7.1 B HekoTOpbIX cry4vyaax, Hanpumep Korga npeasaputesnibHoe TecTupoBaHue nokasbliBaeT, yTo
nccnefyemoe BeLLECTBO He OKasblBaeT TOKCUYHOTO BO3AENCTBMA B KOHUEHTpauuax Hwke 100 mr/n wvnn
HWXe CBOEro npegesa pacTBOPUMOCTU B nNuTaTesibHOl cpege (MO HaMMeHbLUeMY nokKasaTesnto), MOXeT ObiTb
npoBejeHo onpeenieHne avanasoHa npegenbHbIX KOHLEeHTpauuii nccnefyemoro BelecTsa, HanpasneHHoe
Ha cpaBHeHMe OTK/IMKOB B KOHTPOJIbHON Mpobe n ofgHoW 13 TecToBbix Npob (100 mMr/n uAn KoHUEeHTpauus,
paBHas npegesny pacTtBoOpuMOocCTH).

11.7.2 Bce ykasaHHble paHee YCNoOBUA MNPOBEAeHUs TeCcTUPOBaHWA W KpUTepun [0CTOBEPHOCTU
NPMMEHVMbl K ONpedeneHnio Auana3oHa npefesibHbIX KOHUEHTpauuii uccregyeMoro BelecTsa, 3a
UCK/TIOYEHNEM TOrO, 4YTO KOJIMYECTBO NapasiefibHbiX Npo6 [O/MKHO 6biTb He MeHee LWecTu. AHanus
nepeMeHHbIX OTK/IKa B KOHTPO/IbHON Npobe 1 TeCTOBbIX Npob6ax MOXeT 6biTb NMPOBEAEH C UCMO/Ib30BaHNEM
cTaTUCTUYecKoro Tecta, Hanpumep t-Tecta CrblofeHTa. Ecnv pacxoxfgeHus B aTux npobax HepasHbl, TO
[OMmKeH 6bITb NPOBEAEH t-TeCT, NPUCNOCOBMEHHbIV AN HEPABHbLIX PACXOXAEHWIA.

12 [JaHHble N 0TYEeT 0 NPOBEeAEHUN TECTUPOBAHUA

121 KpuBble pocTa

12.1.1 Buomacca B TeCTOBbIX cCOCyAaxX MOXET OblTb BblpaXeHa B ejuHuLax nokasatens-
3aMeHUTeNsA. UCMOJIb3yeMOro AN n3MepeHus (Hanpumep, YMC/o KNeToK, ooopecueHLms).
12.1.2 B tabnuuy cBoasaT cnepymouimMe nokasaTenn: U3MEPEHHYI0 KOHLieHTpauuio 6uomacchl B

TECTOBbIX W KOHTPOJIbHbIX NpPo6ax, KOHLEHTpauuu UCCrefyemMoro BellecTBa W Bpems UX U3MepeHus,
3aperncTpvpoBaHHoe C WHTepsasioM B 1 4. [Ina nOCTPOeHWs rpadnkoB MOTYT WCMO/b30BaTbCA Kak
norapupmuyeckasi, Tak M JIMHENHasa LWKaabl, HO WCNOMb30BaHWe noraputMUYeckoi LiKanbl ABSETCA
0653aTeNlbHbIM 1 JaeT fyyllee npefctasneHne 06 N3MeHeHnaX B TeCToBOl npobe BO BPeMs TECTUPOBaHMUS.
CnefyeT OTMETUTb, 4TO 3KCMOHEHLUMANbHbIA POCT [faeT MpsIMyl JIMHWUIO NpW  UCMNOJSIb30BaHUN
norapuMUYeckoii LKanbl U HaKMOH IMHAW yKasbiBaeT Ha ONpejesieHHYl CKOpOCTb pocTa BOAOpoc/ein u
(vnun) unaHobakTepwii.

12.1.3 Mcnonb3ys rpadumky, BbISICHAKT, MNPOMCXOAMT M poOCT Bogopocnei u  (unwm)
LuaHob6akTepnii  aKCMOHEHUMaNbHO C OXWAAeMol CKOpOCTbI0O BO BpeMs TecTupoBaHusA. M3syuyaloT Bce
3HaYeHUs1 nokasartesieil, BHeLWHN BuA rpadivkoB 1 MPOBOAAT aHa/n3 BO3MOXHbIX OWMGOK. B yacTHOCTH,
NPOBEPSAIOT /II06ble 3HAYEHUS, KOTOPbIE OTK/IOHAITCA 3a CYeT cucTemaTuyeckmx owmnbok. Ecnu ouesngHo,
4TO MOTYT 6bITb UAEHTUMDULMPOBAHbLI OLWINGKK, AONYLWEHHbIe B Npouegypax, Wi nx nosis/ieHne BO3MOXHO C
60nblUeli BEpPOATHOCTbIO, TO COOTBETCTBYIOLLME 3HAYEHWA PaCLeHVMBAOTCA KakK OTK/IOHSWMECS U He
BK/IIOYAOTCA B NOCNeAyoLWmniA cTaTUCTMYecknii aHanns. Hynesas KOHUeHTpauus BOfopoC/neli B OAHOW 13
napannenbHbliX NPo6 MOXET yKa3blBaTb Ha TO. YTO MHOKy/IMpOBaHWe 6blN0 NPOBEAEHO HEMPAaBWIbHO WK
cocyfi 66111 MPOMBIT HeHaaexatmm o6pasomM. B oTyeTe 0 nNposeAeHUN TECTUPOBAHNA HEO6XOAMMO yKasaTb
Ha NpUYMHbI PaAcCMOTPEHWS TOr0 WAW WMHOTO 3HAYeHWs B KayecTBe OTKIOHsALerocs. CraTUCTUYecKuin
aHanu3 Ans UAeHTUUKaLMN OTKOHSAIOWMXCA 3HAYeHUA MMeeT OrpaHuYeHHoe UCMnonb3oBaHne AN
JaHHOro Bufa 3afjay 1 He MOXeT 3aMeHUTb OLEeHKM akcnepTa. OTKIOHALWMECS 3HAYeHNA (OTMEYeHHble Kak
TaKoBble) [O/MKHbl OblTb COXPaHeHbl CPeAu OCTasibHbIX 3HAYEHWI, YKasaHHbIX Ha rpaduke uam
npefcTaB/ieHHbIX B Tabnuue.
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12.2 lMepemeHHble OTK/IMKa

12.2.1 B HacToAwem cTaHAapTte paccmaTpuBaloTCA  [ABe MEepeMeHHble  OTKuKa, ¢
MCMONb30BaHNEM KOTOPbIX A0/MKHO ObITb OLLEHEHO BO3AeNCTBME Ha:

a) CpefHIo crneundunyeckyro CKOpoCTb pocTa: AaHHas nepemMeHHas OTK/VKa BbluMCnseTcs Ha
OCHOBe florapuMnyeckoro ysenmyeHns 6romacchl Bo BpeMs TECTUPOBAaHNA U3 pacyeTa Ha OAWH [EHb;

6) NpUPOCT: faHHas NepeMeHHas OTKAMKa paBHa Guomacce B KOHLie TeCTVPOBAHWUS 38 MUHYCOM
6uomacchl B Hayasie TeCTUPOBaHUS.

12.2.2 Heo6x04NMO OTMETUTL, YTO NOKa3aTesIm TOKCUYHOCTU, BbIYUC/IEHHbIE C UCMO/b30BaHNEM

[aHHbIX MepeMeHHbIX OTK/IMKa, He COMOCTaBUMbl APYT C APYTOM, U A@HHOE pas/inune [OJSHKHO YyYMTbIBATbCA
npy 1UCcnosnb3oBaHUM pe3ynbTaToB TecTupoBaHus. 3HauyeHns EC,, ocHOBaHHble Ha cpefHeit cneunduyeckoi
ckopocTu pocta (E£*). kak npasBwno, 6yAyT Bbllle pe3y/nbTaToB, OCHOBaHHbIX Ha npupocte (EXC,). ecnu
U3NI0XEHHble B HACTOsLEM CTaHjapTe ycnoBus cobnpaloTcsa. OTO He AO0/MKHO MHTEpPnpeTUpoBaTbCs Kak
pasnuuve B YyBCTBUTENIbHOCTU MeXAY AaHHbIMW NEpPEeMEHHbIMU OTK/IMKA, BEMYMHbLI OT/INYAKTCH TOJIbKO
matemartuyecku. [MoHATUE «cpedHas cneuuduyeckas CKOPOCTb pocTa» faeTcs Ha obuem obpasue
9KCMOHEHLMANbHOTO poCTa BOAOPOC/E B HEOrpaHWYeHHbIX KynbTypax, r4e TOKCUYHOCTb OLeHWBaEeTCs Ha
OCHOBaHWM BO3[ENCTBMA Ha CKOPOCTb pOCTa W He 3aBWCUT OT abCOMIIOTHOrO YPOBHA cneuudunyeckon
CKOPOCTM poOCTa B KOHTPOJIbHOW MNpobe, HaknoHa KpWBOIM TecTUpyemasi KOHLEHTpauus - OTKAWK UM Ha
NPOAOC/IXUTENBHOCTU TECTUPOBAHNS.

12.2.3 Pe3ynbTatbl, OCHOBaHHble Ha MEpPeMeHHON NpuMpocTa, 3aBUCAT OT BCEX MepeMEeHHbIX.
E>CX3aBuUCHT OT crneumgmryeckoin ckopocTn pocTa BOAOpOCEel, UCMONb3yeMbIX B K&XAOM TeCTUPOBaHUW, 1
0T MakcumanbHol cneundunyeckoin CKOpPoCTH pocTa, KoTopas MOXeT U3MEeHUTbLCS B 3aBUCHMOCTW OT BuAA
unM WwTtamma Bogopocnei. [lepemeHHas npupocTa HO AOJ/HKHA WCMNONb30BaTbCA A1 CPaBHEHUs
YyBCTBUTENBHOCTU K TOKCUYHbLIM BelLecTBaM Cpeaun BUA0B WA Pas/IMyHbIX LUTAMMOB BOAOPOC/ENA.

12.3 CpepHsia cneundmyeckas cCKOpocTb pocTa

1231 CpegHaAs cneundunyeckas CKOpPOCTb PocTa BblYUCASAETCA Kak forapucmuyeckoe
yBenmyeHve 6nomacchl Ana Kaxaon TeCTOBOW Y KOHTPOSIbHOWM NMPOGbI MO COOTHOLLEHWIO:
\nX-\nX,
(1

roe 4, .,- cpefHsas cneyumdumyeckas CKOPoCTb pocTa OT MOMEHTa BpeMeHW / ,0 MOMeHTa BpeMeHu/;

X, - 6buomacca B MOMEHT BpeMeHU /;

X,- 6rvomacca B MOMEHT BPEMEHMU].

[ns Kaxpoi TeCTOBOW M KOHTPO/IbHOW NPOGLI BLIYUCASOT CPpefHee 3HayeHue A/ CKOpOoCTU pocTa
HapsaAay C OLEHKOW pasnnynii.

12.3.2 BblunMCAsOT cpegHion cneunduryeckyro ckopocTb pocTta (06bI4HO O -3 AHS), B KayecTBe
HayanbHOro 3Ha4YeHWs WCNOMb3ys HOMUHANbLHO NPUBMTYID 6GUOMaccy, a He W3MepeHHOe HavasibHoe
3HayeHve, NOCKO/IbKY B NOJOOGHOM cryyae fgocTuraetcs 60/bwas TOYHOCTb.

12.3.3 OueHnBaloT noaTanHble CKOPOCTU POCTa, BblYMCASAEMbIE Kak creuuduryeckme ckopocTu
pocTa B TeyeHue Kaxaoro AHsA nposefeHusa tectmposaHmsa (0 - 1, 1- 2 n 2 - 3-ro gHS), 1 onpeaensior,
OCTaeTcs NI CKOPOCTb poOCTa B KOHTPO/IbHLIX Mpo6Gax MNOCTOSHHOM. Ecnu 3HaveHme cneundmyeckon
cKopocTu pocTa B 1-ii AeHb TecTMpoBaHWA 3HAYMTENIbHO HWXKEe, YeM MNOJSHas cpegHas cneunduryeckas
CKOpOCTb poOCTa, TO 3TO MOXeT YykasbiBaTb Ha nar-pasy. B T0 Bpemsa kak nar-pasa MoOxeT ObITb
MUHMMU3MPOBaHA WM (haKTUYECKN YCTpaHeHa B KOHTPOJbHbIX MNpobax nyTeM nNpoAneHns nepuoga
npeABapuTenibHOW MNOATOTOBKM, Hanuuue nar-gasbl B TECTOBbIX Mpobax MOXeT ykasblBaTb Ha
BOCCT@HOB/IEH/E MNOCMe HayasbHOr0 BO3AENCTBMSA WAN CHUWXKEHME 3KCno3uuum 3a cuyeT notpebneHuns
nuccnegyemoro BellecTBa (Bknoyas agcopbumio Ha BOAOPOC/EBON 6Guomacce) nocne HavasbHOro
BO34eliCcTBUS.

12.34 MoaTanHble CKOPOCTU pocTa MOryT ObiTb OLLEHEeHbl B LeNsx onpegeneHns BO3feicTBus
nuccnegyemoro BellecTBa Ha PpocT Bogopocnei u (unm) umaHobakTepuii BO BpeMsi TeCTUPOBaHWA.
CyLLeCTBEHHbIE Pa3/IMuMsA Mexay No3aTanHol u cpedHeil CKOPOCTbI0 pocTa YKasblBalOT Ha OTKNOHEeHMe oT
MOCTOAHHOTO 3KCMOHEHLManbHOro pocta. B aTom cnyyae Heobxoaumo 6onee TwaTtesbHOe paccMoTpeHve
KpUBbLIX pocTa.

12.3.5 PaccunTblBaloT 3amMeffieHNe cpefHeii crneuudrnyeckoin ckopocTu pocta Ans Kaxaoro
TECTMPOBAHNA MO COOTHOLLEHWIO:

1= /" 100. 2)
Mc
roe /,- nHrmbnpoBaHue cpefHeli cneymduryeckoit ckopocTu pocta. %:
OC- cpefdHee 3HayeHue cpefHei cneunduyeckoii CKOpocTM pocTa (4) B KOHTPO/bHOW npobe;
AT-- cpeaHssA cneundmyeckas CKOPOCTb pocTa B NapasiiefibHoii npobe.
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12.3.6 Mpy ucnonb3oBaHWW pacTBopuTeneli AN NPUroTOB/EHWSA TECTUPYEMbIX PacTBOPOB ANs
pacueTta 3amMefsieHWs CKOpPOCTW pocTa MpeAnoyvTUTENlbHEe WCMOMb30BaTb KOHTPOJIbHble Mpo6bl €
pacTBopuTenem.

12.4 Mpupoct

MpupocT paccunTbiBaeTCs Kak 6uomacca B KOHLEe TeCTMpOBaHMS 3a MUHYCOM 6Guomacchl B Hauvane
TECTMPOBaHUA [N1A KaXA0W OTAENbHOW KOHTPOJSIbHOW UM TecToBOW Npo6bl. [nA Kaxaolk TecToBoW unm
KOHTPO/MbHOM Npo6bl  BbIYMCASAIOT CPEAHIO  BENNYMHY NpupocTa  Hapsgy C  OueHKamMu  pasnunyus.
3amegneHve npupocta (D) MOXEeT 6biTb BbIUUCIEHO ANS KAXA0r0 TECTUPOBAHUSA MO COOTHOLLEHUIO:

1 =—— — 100. (3)
Yc

rae - nirnbmposaHue npupocTta. %;

Yc - cpefHee 3HaueHre NpupocTa B KOHTPOJIbHOI Npo6e:

YT - NnpMpocT B napasiiefnibHoi npobe.

125 padhmnueckoe nobpaxeHne KpUBOL OTKIMKA

12.5.1 padhnyeckn ns3obpaxarwT 3aBUCUMOCTb WMHIMOMPOBaAHUS OT norapudma KoHLeHTpauum
nuccnefyemoro BellecTBa W TWATE/NIbHO aHa/M3NPYIOT NOMyuMBLUMIACA rpadmk 6e3 ydyeTa YacTHbIX
nokasatesnei, KoTopble 6blIM 0TOGPaHbI Kak OTKIOHSIOLWMecs.

12.5.2 MpsAMOA  NUHVER COefUHAIOT YacTHble 3HaYeHns ANA  NOoNy4YeHuss  3aBUCUMOCTYU
TecTpyemas KOHLUEHTpauus - OTKAUK, a 3aTeM [N OLEHKM pe3y/bTaToB WCMOJb3YHT KOMMbIOTEPHbINA
cTatucTuyeckuii metod. B 3aBMCMMOCTM OT NAAaHMPYEeMOro MCNosb30BaHUs faHHbIX, KayecTBa (TOYHOCTH) U
o6bema flaHHbIX, a Tawkke [OCTYMHOCTU MWHCTPYMEHTOB [/1S aHanu3a fAaHHbIX MOXeT ObiTb pelleHo
OCTaHOBUTb aHa/n3 pe3ynbTaToB Ha [AaHHOM 3Tane U paccuntaTb OCHOBHble BenununHbl ECm 1 EClo (1
(nn) ECsi>) Ha OCHOBaHMU NOCTPOEHHOW KPUBOIA.

12.6 CraTtuctuyeckue npoueaypbl

12.6.1 Llenbio ctatucTnyecknx npoueayp sIBAAETCA KOMMYECTBEHHOE OonucaHue 3aBUCUMOCTU
Tectupyemas KOHLUEeHTpauua - OTKIMK C MOMOLLbI0O PErpeccMoHHoOro aHanausa. [iga 370ro BO3MOXHO
1Cnosb3oBaTb METO[, B3BELUEHHOTO JIMHEWHOro PEerpeccroHHOr0 aHanusa, npeaBapuTenbHO npoaenas
NMHeapu3ylowee npeobpasoBaHMe fJaHHbIX OTKAMKA (Hanpumep, B MpobuT-npeobpasosBaHue, 0MuT-
npeo6pasoBaHne WUAM npeobpaszoBaHue Beiibynna), HO HesIMHEHbIE PErpeccUoHHble MEeTOofbl SB/ATCA
6onee npeanoyTUTENbHBLIMU, MOCKO/bLKY MO3BOMAIT 06pabatbiBaTb [aHHble C YY4eTOM HeU36EeXHbIX
HEeTOYHOCTEeN 1 OTK/IOHEHWI OT rnafgkoro pacnpegeneHus. MNpu 4OCTUXKEHUN NOSTHOTO MHIMOMPOBAHUA pocTa
Takne HeTOYHOCTU MOTYT GbITb yBENMYEHbl 3a cUeT nNpeobpa3oBaHWii, BAMSAIOWMX Ha aHanu3. HeobxoanMmo
OTMeTWUTb, 4TO CTaHAapTHble MeTofbl aHanusa, WCnosb3yllme npobuT-npeobpasosaHne, oOMUT-
npeo6pasoBaHve unu npeobpasoBaHne Beilbynna, npegHasHayeHbl Ans paboTbl C AUCKPETHLIMU AAHHLIMU
(HanpvMep, CMEPTHOCTb WM BbDKMBAEMOCTb) U JO/MKHbI ObITb MOAUGMLMPOBaHBI 415 06paboTkv AaHHbIX O
pocTe n 6uomacce.

12.6.2 [ns kaxgoi nepemMeHHO OTKIvKa, KoTopasi GyfeT npoaHannsMpoBaHa, MCNOJb3yT
COOTHOLLEHNe TecTMpyemMas KOHLUEeHTpauus - OTKIWK A1 pacuyeTa 4YacTHbIX 3HadeHuin EC*. Ona kaxgoi
BE/IMYUHBI [O/KHbI ObITb onpegeneHbl 95%-Hble fOBepuTeNbHble WHTepBasbl. [NPUrogHOCTb AaHHbIX
OTK/MKA K PEerpeccuoHHOR MoAdenu [o/kHa OblTb OLeHeHa Wuan rpaduyeckn, WAn CcTaTUCTUYECKU.
PerpeccuoHHbIli aHanu3 fomkeH OblTb MPOBEAEeH Ha OCHOBaHWW OTKAWKOB A5 OTAenbHbIX npob. Ecnm
HenuHelHas kpuBas C TPyAOM BMNWCbIBAETCA B PErpeccuoHHyl Mogenb u3-3a 6onbluioro pasbpoca B
JaHHbIX, TO npobrnema MOXeT ObiTb peleHa NyTeM BbINOSIHEHUS PErPecCUOHHOT0 aHan3a CpefHux
3HaAYeHWn Ana rpynnbl NpPo6, TakMM 06pPa3oM MOXHO YMEHbLUWUTb BIMSAHWE BO3MOXHbIX OTKIOHSALMXCA
3HauyeHWin. licnonb3oBaHWe Takoro BapuaHTa A[O/MKHO OblTb OTMEYEeHO B OT4YeTe O MNpoBefAeHUM
TeCcTMpOBaHWSA KaK OTK/IOHeHMe OT CcTaHfapTHON npouenypbl, NOCKOSbKY KpuBas A8 WHAWBUAYasSIbHbIX
3HAYeHW He faeT XOpPOoLKX pesynbTaToBs.

12.6.3 BennunHa EC<o v pfoBepuTesfibHble WHTEpBasbl Takke MOryT ObiTb MOSyYeHbl C
MCMNO/Ib30BaHNEM JIMHEMHOW WHTEPNONAUMM C perynpoBaHMEM AaHHbIX, €CIU  JOCTynHble Mogenu
perpeccrMoHHOro aHann3a He NoAXoAaT AN 06paboTKN faHHbIX.

12.6.4 Ona oueHkn LOEC wn NOEC Heo6xoaMmo cpaBHWTb cpeactBa 06paboTkm c
MCMNO/Ib30BAHMEM [MCNEPCUOHHOIO aHanmM3a JsabopatopHbix TexHuk (ANOVA). MeToa p[ns  Kaxpgoi
KOHLieHTpauMn Heob6xo4MMO CPaBHUTb C KOHTPOJIbHbIM METOAOM, WCMO/b3ys COOTBETCTBYOLLIEe KpaTHoe
CpaBHeHWe WM OCHOBHOW TecTOBbIA MeToh. MoryT ucnosib3oBaTbCA TecTbl [JaHHeTa unm Yunbamca. 310
Heobxoaumo Ans oueHkn gonywenna ANOVA 06 ofgHopoAHOCTM pasnnuus. Mofo6Has oueHka MOXeT ObITb
BbINOSIHEHA rpadduyecky Wam ¢ nomolbio Tecta. Mogxogawmmn SBnawTCA TecTbl JleBeHa win baptneTtTa.
HeBO3MOXHOCTb AonyleHns 06 O4HOPOAHOCTW Pas3/Mumnii MHOrga MOXET ObiTb CKOPPEKTMpoBaHa nyTem
norapummyeckoro npeobpasosBaHns faHHbIX. ECnn pasHOPOAHOCTb pasnununii ABAseTCA Ype3MepHoli 1 He
MOXeT 6bITb McrpasfeHa nytem npeobpasoBaHus, TO HEO6XOAMMO MPOBECTU aHanu3 MeTofamu, Takumu,

9
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Kak TecT [)XXOHKxmepa.

12.6.5 HayuHble pa3paboTku npuBenu K TOMY, 4TO OblN1O NPUHATO pelleHne o6 oTkase oT
noHatnss «NOEC» 1 3amMeHe ero noHATMEM «perpecc», 6asupylowmmMcs Ha BennunHe ECX B HacToswem
CTaHAapTe COOTBETCTBYWOLIAsA BennunHa ANA X He 6blna ycTaHoBMeHa. B 3aBncMMOCTM OT BbIGpaHHON
nepemMeHHOW OTKIMKa Ucnosnb3yeTcs anana3oH oT 10 go 20%. O6e BenuuuHbl EC10u ECM f0MXKHbI 6bITb
yKasaHbl B OTHeTe O NPOBEeEHUN TECTUPOBAHUA.

12.7 AKTVBMpOBaHWe pocta

Mpu  HU3KMX TecTUpyemblX KOHLEHTpauusax uHorga HabnwogaeTcs  akTMBMpOBaHWeE  pocTa
(oTpuuartenbHoe WHIMG6MpoBaHue). 3TO MOXeT OblTb Kak CneAcTBMeM ropmesnca  (TOKCUYEeCKOro
aKTMBMPOBaHUS), Tak U cneAcTBUEM A06aBNEHNSA aKTUBUPYIOLWMX hakTOpPoB pocTa C nuTaTesibHOW cpefoii.
CnepyeT OTMeTWUTb, YTO fo6aBfieHMe HeOopraHUWYyeckux NuUTaTeflbHbIX BELWEeCTB K nuTaTesibHOW cpege He
[OJ/HKHO OKasblBaTb HENOCPeACTBEHHOE B/MSHME Ha POCT Bogopocnen u (Mnu) umaHobaktepuii, NOCKONbKY
nuTaTtenbHaa cpefa [o/hKHa noffepxuBaTb U3OLITOK NUTATE/bHbIX BELWECTB B TeYeHue TeCTUpPOBaHUS.
Huskme aktusmpyowmne [03bl 0ObIY4HO MOXHO He MpuHMMAaTb BO BHWMaHWe npu pacyetax ECM, ecnu
BE/IMYMHbI He SBNAITCA 3KCTpemasibHbIMU. HO ecnv BenuuuHbl 3KCTpeMasibHbl Wan BenununHa ECXpans
HW3KOr0 3Ha4YeHWs X MOXeT ObiTb BblYMCNEHA, TO MOXeT MNOoHafobuTbCA npoBeAeHue cneyuasbHbIX
npoueayp. Ecnv Bo3MOXHO, TO Heo6xoAMMO mM3beratb WCKIHOYEHUS OTKIVKOB akTVBUPOBAHUSA M3 aHanumsa
JaHHbIX. Ecnu gocTynHoe nporpaMMHoe obecneyeHne AN COo3faHusa KPUBOW pocTa He MOXEeT y4uTbiBaTb
He3HaunTesIbHOe akTVBMPOBaHWE, TO UCMOMb3YeTCA NINHEHas NHTepnoNaLus ¢ camoperynnposaHmem. Mpu
BbICOKO MHTEHCUBHOCTW aKTUBMPOBAHUA HEOGXOAMMO PACCMOTPETb BO3MOXHOCTb WCMOMb30BaHUA MOAENM
ropmesuca.

12.8 MHrnbrnposaHue pocta 6e3 ncnonb3oBaHNs TOKCUYHbIX BELLECTB

JNlerko abcopbupyowme nccnegyemole BellecTsa MOryT WHULMUPOBATL COKpalleHne pocTa 3a cyer
onpefeneHHoro CTPOeHusl, YMeHbLUAaloLWero KoamyecTso A0CTYNHOro ocseleHns. MofobHblie dusnyeckme
aphekTbl HEO06X0AMMO OT/MYaTh OT TOKCMYECKMX 3hheKToB nyTem MOAUMDULMPOBAHUS  YC/OBWiA
TecTmpoBaHuns. O6 U3MEHeHWU YCMOBUI TecTUpoBaHMA HeobxoAumo cooblwatb B OT4eTe O NpoBefeHUn
TectupoBanus [1] u [2).

129 OT4yeT 0 NpoBeAEHUN TECTUPOBAHUSA

OTueT 0 NpoBeAEeHUN TECTUPOBAHNA [O/DKEH COAepXaTb CeayoLLy0 nHdopMaLluio:

06 uccnefyemom BeLlecTse:

arperaTHoe COCTOSiHME W COOTBETCTBYlLIME (DU3NKO-XMMUYECKWe CBOICTBA, BKIoYasa npepen
pacTBOpMMOCTY B BOfE:

[JaHHble O XMMUYeckoi maeHTudmkauuu (Hanpumep, Homep CAS), BKIOYas YMCTOTY (Hanuuune
npumeceii);

0 TeCTUpyeMbIX Buax BOJOPOCei:

WTaMMbl, MOCTaBLUMK WU UCNOMb3YEMbI UCTOYHUK KY/TbTYPHOW KONeKkuuu;

06 ycnoBusAx NnpoeefeHns TeCTUpPOBaHUA:

farta Havana TeCTUpOBaHUA 1 ero NPOAO/IHKUTESTbHOCTD;

onucaHve opraHuM3auunm TecTUPOBaHUSA: TeCTOBble COCyAbl, 0O0bEMbl Ky/lbTyp, M/IOTHOCTb
6uomacchl B Hayasie TeCTUPOBaHUS;

COCTaB NuTaTeNbHOW cpefbl.

TecTupyemMble KOHLEHTpauMn 1 napannefibHble npobbl (Hanpumep, KOAMYECTBO napasnesfibHbiX
npo6, TecTupyemble KOHLEHTpaUun 1 ncnonb3yemas reomeTpuyeckas nporpeccus):

onucaHue MNPUroToB/IEHMSA  TECTUPYEMbIX pPacTBOPOB, B TOM uuC/e  WUCMOMb30BaHue
pacTBopuTenei;

annaparypa Ans KyJbTUBUPOBaHs;

WHTEHCUBHOCTb OCBELLLEHNSA N €r0 Ka4ecTBO (MCTOUYHUK, OAHOPOAHOCTD);

Temneparypa,

NPOBEpPeHHble KOHLEHTpauuun: 3afaHHble TecTVpyemble KOHUEeHTpauuu v nobble pesynbTaTtbl
nccnefoBaHWii No onpeAeneHntio KOHUEeHTpauun uccredyemMoro BelecTBa B TecToBOM cocyge. [Mpegen
06HapYXeHNS 1 TOYHOCTb aHa/IMTUYECKOro MeToAa A0/KHbI ObITb yKasaHbl;

No6bIe OTKNOHEHUST OT YCNI0BUIA CTaHAapTa;

meTo[ onpefeneHvus Guomacchbl U KOPpPenauus Mexpgy umepsembiMy nokasaTtesiiMu U CyXum
BECOM:

0 pesynbTarax TeCTUPOBAHUS:

3HayeHns pH B Havyasne 1 B KOHLE TeCcTVpPOBaHUs Npu Bcex obpaboTkax;

6uomacca B Kaxaoi npobe, B KaXablii MOMEHT U3MepeHNsa 1 MeTog, onpeseneHus buomacchbl:

KpuBble pocTa (rpadiuk 3aBMCUMOCTM pocTa GruoMacchl OT BPpEMEHN);

pacyeTHble nokasaTenn OTKIUKa AJ/19 Kax[oro napannesibHoro u3MepeHus, cpefHue 3HadyeHus u
KO3 hMLMeHTbI BapuaLunii ANa KaxAoro napannenbHoro n3MepeHus;

10
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rpaduyeckoe npeacras/ieHne COOTHOLWEHNSA TeCTUpyeMas KOHLLEHTPaLMS - OTK/IUK,

OLEHKM TOKCUYHOCTW An1A  rfokasaTeneli oTknuka, Hanpumep ECH5. EC,,, EC2D n
COOTBETCTBYIOLINE [OBepuUTeNbHble WHTepBasibl. Pacyer LOEC un NOEC, onucaHve cTaTtucTUyeckmnx
MeTOZ0B, UCNOMNb3YeMbIX /1 UX OnpefeneHuns;

ecny UCnonb3yeTca AWCMNEPCUOHHbIV aHanu3, TO Auanas3oH OTKAMKA, KOTOpbIi MOXeT ObITb
onpegeneH (Hanpumep, HaMMeHblLas 3HauMMast Be/IMYnHa);

noboe BO3MOXHOE aKTUBMpOBaHUe pocTa npu 06paboTke TECTOBOW Npo6bI;

apyrue Habnogaemble adhdekTbl, HaNnpumep MopchoIorMyeckne N3IMeHeHUs BoAopocnel;

ob6CyxaeHne pe3ynbTaToB TECTMPOBAHMA, B TOM uYncnie toboe BAMSHWE OTKNOHEHWIA OT faHHOro
cTaHAapTa Ha pe3ynbTaTbl TECTVPOBaHUS.
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Mpunoxexne A
(pexkomeHayemoe)

BoaopocneBble WTaMMbl, NOAX0AsLIME AN NPOBEAEHUS TeCTUPOBAHUSA

A.1 Bogopocnesble wWTammbl
3eneHble BOAOPOC/IN:
Pscudokirchneriella subcapitata (paHee wu3BecTHas kak Selenastrum capricornutum), ATCC

22662. CCAP 278/4. 61.81 SAG;

Desmodesmus subspicatus (paHee n3BecTHas kak Scenedesmus subspicatus) 86.81 SAG.
[naTtomoBble BogopoC/u:

Navicula pelliculosa, UTEX 664.
LinaHobaktepuu:

Anabaona flos-aquae. UTEX 1444. ATCC 29413. CCAP 1403/1 3A;

Synechococcus leopoliensis. UTEX 625. CCAP 1405/1.
PekomeHayemMble BOAOPOC/EBbIE LUITAMMbI AOCTYMHbI U3 a/ibro/IMYEeCcKn YUCTbIX KyNbTyp CAefylLnx

KONINEKLMWIA:

ATCC: American Type Culture Collection

10801 University Boulevard

Manassas. Virginia 20110-2209

USA

CCAP: Culture Collection of Algae and Protozoa
Institute of Freshwater Ecology

Windermere Laboratory

Far Sawrey. Amblerside

Cumbria LA22 OLP

UK

SAG. Collection of Algal Cultures
Inst. Plant Physiology

University of Gottingen
Nicholausberger Weg 18
D-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

Ta6nuuya A.1l- BHewWHU BUS U XapakTepUCTAKN PeKOMEHAYEMbIX BOLOPOC/IEBbIX LITAMMOB

P. ) : A S
subcapitata D. subspicatus  N. pelliculosa flos-aquae S. leopoliensis
M3oruyThle, OBasibHble, Kak Manoykn Lienoykn Manoukn
BrewwHuii NCKPVB/IEHHbIE npasuso, OBaJIbHbIX
BUA eNHNYHbIE KNEeTKU e[NHNYHbIe KNeTok
KNeTKu
Pa3smep
(onmHa x * 7-15 X
WwipmHa), 8-14x2-3 X 3-12 7.1x3,7 4,5x3 6x1
MKM
O6bem
KNETOK. 40-60" 60 - 80" 40-50" 30-40" 252
(Mkm3
KneTka)
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OkoH4YaHve Tabnuubl A. 1

P. A.

D. subspicatus  N. pelliculosa S. leopoliensis

subcapitata flos-aquae
Bec cyxux
Kknetok, (mr/ 2-3x10s 3-4x10'B 3-4x10"* 1-2x10* 2-3x10*
KneTka)
CKopocCTb
pocta3 15-1.7 1.2-1.5 14 11-1.4 20- 24
(AeHb’)

I3MepeHo ¢ NOMOLLbK 3/1EKTPOHHOIO cYeTUMKa YacTul,.
2) PaccuutaHo u3 pasmepa.
3>Haunbonee yacTto Habnwgaemas ckopocTb pocTa B cpese OECD npu MHTEHCUBHOCTY cBeTa
npnénusmtensHo 70 MKE mr ¢ npu 21°C.

A.2 PekoMeHAauUumn no Ky/ibTUBUPOBAHMIO U 06palLeHNo ¢ peKOMeHAYEMbIMY BUAAMU

Pseudokirchneriella subcapitata 1 Desmodesmus subspicatus

Pa3BuTne [aHHbIX 3e/eHbIX BOAOPOC/ER Nerko noaaepXxuBarb B pas/iMuHbIX NUTaTe/IbHbIX cpefax.
CBefieHnsi 0 NoAXoASAWMX cpefjax AOCTYMHbl B Ky/bTYPHbIX KOMMEKUMSX. KneTku, kak mpaBuio, SBASKOTCA
€4VHUYHbIMW, U U3MEPEHNsA KNEeTOYHOW NAOTHOCTW MOTYT /Ierko BbIMOJIHATLCA C MOMOLLbIO 3/1EKTPOHHOIO
cUYeTyMKa YacTuL, an MmrKpockona.

Anabaena flos-aquao

[ins copepXaHusi OCHOBHOW KynbTypbl MOFYT MCMNOMb30BaTbCA pa3HoobpasHble cpefbl. Oco6eHHO
BaXHO He pJonyckaTb pocTa Ky/bTypbl nocne nar-pasbl nNpy 0GHOBMEHWW, Ha [aHHOM 3Tane
BOCCTaHOB/IEHWE KY/IbTYpPbl 3aTPYAHUTENBHO.

Anabaena flos-aquae pa3BMBaeT KOHINIOMepaTbl YMNOTHEHHbIX KIETOYHbIX Lenovek. Pasmep
NoAO06HbLIX KOHINTIOMEPATOB MOXET MEHATbCA B 3aBMCMMOCTW OT YC/OBUIA Ky/nbTuBUpOBaHusA. Heobxogmmo
pa3fenaTb KOHroMepaTbl KIeTOK A1S onpefeneHuss 6uomaccbl npyu noacyeTe KAeTok C MOMOLLbI
3/1IEKTPOHHOIO CcYeTYMKa YacTul, Uy MyMKpockona.

Pa3pylieHre 06pasLoB y/bTPa3ByKOM MOXET WCMO/b30BaThbCs AN pasfeneHust Lenoyek B Lensx
CHWXEHNS U3MEHUYMBOCTU NpU nojacyeTe. VIHTEHCUBHOCTb M MPOAO/IKUTENbHOCTL 06paboTKN YNbTPa3ByKOM
[O/KHA 6bITb OAMHAKOBOW A8 KaxAoin 06paboTku.

Heob6xoAvMO noacynTaTh AOCTATOYHOE KOMIMYECTBO KNETOK Ha remMoumnTomeTpe (no kpaiiHeli mepe 400
KNeToK) A/1 KOMMeHcaumMm U3MEeHYMBOCTU. DTO YBEIMUYNT AOCTOBEPHOCTb MUKPOCKOMUYECKMX OnpeaeneHnii
NIOTHOCTM.

Ona onpepenexna o6uero obbema knetok Anabaena flos-aquae nocne paspylleHUs KNeTOYHbIX
Lenoyek C MOMOLLbI YyMbTpasByka MOXET WCMNO0/b30BaTbCA 3/IEKTPOHHbIA CYETUYMK YacTul. SHeprus
ynbTpasByka [0/MKHa 6bITb NOA06PaHa TakuM 06pa3oM, YTO6bI 3bexaTb paspyLUeHNUs KNeTok.

CycneH3usa BOAOPOC/eR, ucnonblyemas Ans NpUBMBaHWA TECTOBbLIX COCYZOB, AO/HKHA ObiTb XOPOLLO
nepemellaHa v romoreHHa. s nepeMeLlnBaHusi NCNOJb3YHIOT BUXPEBYIO MELLASIKY.

TecToBble cOCyAbl NOMELLAOT B OPOUTAsIbHBIA BCTPAXMBATESb WM Kavasiky CO CKOPOCTb 0kono 150
06/MUH. AHaNOrMYHO AN YMeHblUeHUs Ck/IoHHocTu Anabaena flos-aquae k 06pa3oBaHuio KOHIIOMepaToB
MOXHO MCNofb30BaTb Nepuogmyeckoe BCTpaxuBaHue. Ecnv obpas3oBaHue KOHTloMepaToB MPOUCXOAUT, TO
Heo6xoAMMO MOMyYuTb NpeAcTaBuTe/lbHble 06pas3ubl  ANA  M3MepeHuss 6uomaccbl.  DHepruyHoe
BCTPSIXMBaHMe nepeg OTO6opomM npob6 MOXeT ObiTb HEOoO6XOAMMO ANS  pasfefieHnst  KNeTOUHbIX
KOHr/IoMeparTos.

Synechococcus leopoliensis

Synechococcus leopoliensis pa3suBaloTcsa Kak eUHUYHbIE KNEeTKU, MetoLne hopmy nanodek. Knetku
0O4YeHb MeJsikve, YTO 3aTpyAHSAeT UCNnoib30BaHNe MUKpOcKona Ans nogcyeTta npu usmMepeHun bruomaccol. 4ns
noacuyeTa Takke MOXET WCMOMb30BaTbCS 3/IEKTPOHHBIA CHETUMK YacTuL, NpegHasHauyeHHbIl Ana nogcyeTa
yacTuy pasmepom 4o 1 MkM. Takke MOryT Ucnosib3oBaTbCs h/lyOpMMETPUYECKUE U3MEPEHUS iN Vitro.

[na copepxaHus gaHHol KynbTypbl MOTYT MCNO/Ib30BaTbCS pas/ivyHble NUTaTesibHble Cpeapl.

Navicula pelliculosa

Navicula pelliculosa MoxeT dhopMupoBaTb KOHrJioMepaTbl NpU OonpefesieHHbIX YCNoBUAX pocTa. 3a
cyeT 06pas3oBaHUs IMNUAOB BOLOPOC/EBLIE KNETKM MMEKT TEHAEHLWI0 K HaKOMJEHU B NOBEPXHOCTHOW
nneHke. B nopgo6GHbIX cnydvasx Ansi oT6opa 06pas3uoB Npu NOATOTOBKE MpeAcTaBUTENbHOW Npobbl ANns
n3MepeHuss 6uomaccbl TpebylTca chneunanbHble  ycnoBus.  MoxeT noTpeboBaTbCsA  3HEpPruyHoe
nepemMelUnBaHmne, HanpyMep ¢ UCMONb30BaHNEM BUXPEBOW MeLLasKu.
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[Ons copepxaHus [AaHHOW KynbTypbl MOTYT WCMOMb30BaTbCA pas/iMyHble nuTaTesbHble Ccpefabl,
coaepxaime KpeMHUA.
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MpunoxeHne B
(pexomeHayemoe)

MuTtaTenbHasa cpepa

B.1 lna npoBefeHNsA TeCTMPOBaHUA UCNONb3YIOT CAefyloline nuTaTesibHble cpeabl:

B.1.1 AAP (EPA. CLWUA) B cootBeTCTBMM C ASTM:

B.1.2 OECD: OpuruHanbHas cpega OECD TG 201, a Takke B cooTBeTCTBUM € ISO 8692.

[na npuroToBneHWs nuTaTtesibHONM cpeAbl WUCMOMb3YIT peareHTbl aHaUTUYeCcKoW YUCTOTbl U
[eNOHN3MPOBaHHYI0 BOAY.

Ta6nuua B.1- Cocrasbl cpegAAP (EPA. CLLA) n OECD TG 201

AAP OECD
KomnoHeHT
mr/n MMOJ1b mr/n MMOJ1b
NaHCCb 15.0 0.179 50.0 0.595
NaNO03 25.5 0,300 - *
NHACI - - 15.0 0.280
MgCI26HD 12,16 0.0598 12,0 0.0590
CaCI22HD 4.41 0.0300 18,0 0.122
MgS04-7H20 14.6 0.0592 15.0 0.0609
K2HPO04 1.044 0.00599 - -
KH2P 04 - - 1.60 0.00919
FeCI36H20 0.160 0.000591 0.0640 0.000237
NaZEDTA-2HD 0.300 0.000806 0.100 0.000269871
H3BOs 0.186 0.00300 0.185 0.00299
MnCI24H20 0,415 0.00201 0.415 0.00210
ZnCI2 0.00327 0.000024 0,00300 0,0000220
CoCI26HD 0.00143 0,000006 0.00150 0.00000630
Na2Vio042H2D 0.00726 0.000030 0.00700 0.0000289
CuCI22HD 0.000012 0.00000007 0,00001 0,00000006
pH 75 81

" MonsipHoe cooTHoweHne EDTA u Fe npeBbiwaer 1. Takum o6pasom, npegoTBpaliaeTcs
ocaxgeHne Fe 1 B To Xe BpeMsi MUHUMU3NPYETCS KOMMNIeKcoobpa3oBaHme NOHOB TSXeSblIX MeTasl10B.

Mpw TecTMpoBaHuM ¢ guaTtomoBoli Bogopocnbio Navicula pelliculosa B 06e cpefbl HE06X0AMMO BBECTM
Na2Si039H2 ana gocTwxkeHus koHueHTpauun 1.4 mr Siln.

pH cpepgpl gocturaetcs nNpuv paBHOBECWM MeXAy YrepogHol cucTemol cpefbl M napuuanibHbIM
nasneHnem C02B atmocdepHom Bo3gyxe. NpumepHoe cooTHoWeHne mexay pH npu Temnepatype 25°C u
KOHLeHTpaumei 6ukapboHata (Monb):

pHEFD = 11.30 + FOa[HCOJ.

Mpu cogepxanum 15 mr NaHCO3/n, pHpes, = 7,5 (EPA, CLWWA). 50 mr NaHCOj/n. pHpos, = 8.1 (cpega
OECD).
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Tab6nuuya B.2- 3nemeHTHbI cOCTaB NUTaTENbHbIX CPes,

AnemeHT AAP. mr/n OECD, wmr/n
C 2.144 7.148
N 4.202 3.927
P 0.186 0.285
K 0.469 0.459
Na 11,044 13.704
Ca 1,202 4,905
M, 2.909 2.913
Fe 0.033 0.017
Mn 0.115 0.115

B.2 MpurotosneHune cpegbl OECD
Ta6énuuya B.3- MpurotoBneHue cpeasl OECD

MuTatencHblli aNeMeHT KoHueHTpauusa B OCHOBHOM pacTeBope

OCHOBHOI# pacTBop 1: Makpo3/ieMeHTbI

NHACI 15r1/n
MgCIl2-6H2D 1,2r1/n
CaCl122HD 1.8r/n
MgS04-7H 1.5r/n
KH2P04 0,16 r/n

OcHoBHoIi pacTeop 2: Fe
FeC!36H20 64 wmr/n
Na2EDTA 2H20 100 mr/n

OCHOBHOI# pacTBOp 3: MUKPO3/IEMEHTHI

H3BO3 185 mr/n
MnC12-4H20 415 wmr/n
ZnCI2 3 mr/n
CoCI26H2D 1.5 mr/n
CuCI22Hz0 0.01 mr/n
Na2M0042H20 7 mr/n
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OkoH4YaHue Tabnuubl B.3

MutaTenbHbln aneMeHT KoHUeHTpauus B OCHOBHOM pacTBope
OcHoBHoli pacTBop 4: 6ukap6oHaT

NeHCOs3 50 r/n

Na2Si03-9H2

OCHOBHble pacTBOPbI CTEPUANSYIOT C MOMOLLbI0O MeMbpaHHO dunbTpauun (cpefHuii guameTp nop 0.2
MKM) nam obpabatbiBatoT B aBTokI1aBe (15 MuH npu Temnepatype 120°C). OCHOBHble pacTBOPbl XpaHAT B
TeMHOTe npu Temneparype 4'C.
OcHOBHble pacTBopbl 2 U 4 He obpabaTbiBalOT B aBTOkK/I1aBe, WX CTEPUIM3YIOT C MNOMOLLbIO
MeM6paHHOW chunbTpaLum.
MuTatenbHylo cpefy roTtoBAT, A06aBNAsS B AEVWOHW3MPOBaHHYIO BOAY COOTBETCTBYKOLME O6BLEMbI
OCHOBHbIX pactsopoB 1-4:
K 500 M1 AenoHN3POBaHHOV BOAbI 406ABNAIOT:
10 mn ocHOBHOro pacteopa 1;
1 M1 OCHOBHOTO pacTBopa 2:
1 M1 OCHOBHOrO pacTteopa 3;
1 M1 OCHOBHOrO pacTtsopa 4.
O6bem pacTBopa [0BOAAT A0 METKN 1 /1 AeVOHN3NPOBAaHHON BOLON.
PacTBop nuTaTenbHOW cpegbl OTCTaMBalOT B TeYeHUEe HeobBXOAMMOro BpPEMEHW ANA AOCTUXEHWSA
paBHOBecus ¢ yrnekucsbiM raszom (C02). B cnyyae Heob6XOAUMMOCTU B TE€YEHME HEeCKOJSIbKMX 4acoB Yepes
pacTBOp NPOMNycKaloT CTEPWU/IbHbIV OTUNLTPOBAHHBIN BO3AYX.

B.3 MNpurotosneHune cpeabl EPA, CLLA

B.3.1 [o6aBnsiT 1 MN KaxAoro OCHOBHOro pactsopa u3 peareHToB 11 - 1.7 npumepHo K 900 mn
ANCTUNNIMPOBAHHON MW AEeVOHW3NPOBaHHON BOAbI 1 3aTeM J0BOAAT A0 MeTkn 1.

B5.3.2 OCHOBHble pacTBOpPbl NUTATEsIbHbIX MakKpPO3/IEMEHTOB FOTOBAT nyTemM pacTtsopeHus B 500 mn
ANCTUNNMPOBAHHON UV AENOHN3NPOBaHHOW BOAbI CAefyoL X peareHToB:

11-NaNO03- 12,750,

1.2 - MgCI2-6HD - 6.082,

1.3- CaCl22HD - 2,205r1

1.4 - OcHoBHoI pacTBOp MuKpoanemeHToB (B.3.3);

1.5- MgS047HD -7.350T;

1.6- K2HPO4- 0522

1.7- NaHCO03- 7.500 n

1.8 - NaZSi039HD.

Onsa peareHToB 1.1 - 1.4 MOXeT 6bITb NPUrOTOB/IEH OAMH O6LLMIA pacTBop.

MpumeyaHune - PeareHT 1.8 UCnonb3ylT ANSA TeCTUPOBaAHMA C AMATOMOBbIMW BOLOpOCAsSMU. PeareHt
MOXHO [06aBNATb HenocpefAcTBeHHO (202.4 mr) unn B BUAE OCHOBHOIO pacTBopa Takum obpasom, 4Tobbl B cpepe
JocTuranacb OKOHYaTeNbHas KOHLeHTpauus kpeMHus 20 mr/n.

B.3.3 OCHOBHOIi pacTBOp NUTaTe/IbHbIX MUKPO3/IEMEHTOB FOTOBAT NyTeM pacTBopeHus B 500 mn
ONCTUNINPOBAHHON MW LENOHU3NPOBAHHOI BOAbI ClIeAYOWMX peareHToB:

2.1 - H3BO3 - 92.760 wmr;

2.2 - MnC124H20 - 207.690 wr;

2.3- ZnCIl2- 1.635 wr;

2.4 - FeCU-6H2 - 79.880 wr;

2.5-CoC12-6H20 - 0.714 wr;

2.6 - Na2MloO< 2H20 - 3.630 wr,

2.7 - CuCI2-2H20 - 0.006 wr;

2.8 - NaZEDTA-2H20 - 150,000 wr;

2.9 - Na2Se045H20 - 0.005 wr.

n pnmevyaHue - PeareHT 2.9 NCNnonb3yeTcAa TO/IbKO AN1A OCHOBHbLIX KYy/1IbTYP ANATOMOBbIX BO,CI,OpOCJ'IeVI.

B.3.4 MpusopgAT pH pacteopa k 7,5 + 0.1 nytem go6asneHuns 0.1 H. unm 1.0 H. NaOH unm HCI.
B.3.5 Cpeay ounbTpyloT uYepe3 MeMOpaHHbIi hunbTp ¢ pasmepom nop 0.22 MKM B CTEPW/IbHbINA
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KOHTeliHep, ecnu 6yAeT UCNOMb30BaTbCs 3MEKTPOHHBINM CYETUMK YacTul, UaM ¢ pasmepom nop 0,45 MKM.

€C/IN 3/IEeKTPOHHbIV CYETUMK YacTuL, MCNob30BaTbCs He byaerT.
B.3.6 MpurotosneHHyo cpeay A0 UCNOMb30BaHUA XpPaHAT B TeMHOTe npu Temnepartype 4°C.
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MpunoxeHne C
(pexomeHayemoe)

Mpouenypa KynbTUBMPOBAHUA MOPCKUX BogoOpocei

C.1 O6ume nonoxeHns

B cooTBeTCTBUM C HacTosLel npoueAypoi Ky/bTUBUPYIOTCSA KyNbTypbl, COCTOSALWME U3 OAHOrO BUAa
MOpPCKMX BOAopoceid. Heobxoaumo Ncnonb30BaTh CTEPUIbHbIE BOAOPOC/EBbIE KybTYpbl.

Bce onepauuu go/kKHbl NPOBOAUTLCA B CTEPWUSbHBLIX YC/IOBUAX AN UCKIOYEHUs 6GakTepuasibHoro
3apaxeHns UNn 3arpasHeHns ApyruMy BOAOPOCIAMN.

C.2 O6bopypoBaHune

CMm. nyHkT 10.1.

C.3 MNpoueanypbl NONYYEHNA BOLOPOCNEBLIX KY/bTYP

C.3.1 MNoprotoBka NUTaTe/IbHbLIX PacCTBOPOB

Bce conu gna nuTtatenbHON cpefbl rOTOBAT B BUAE KOHLEHTPMPOBAHHbLIX OCHOBHbLIX PacTBOPOB U
XpaHAT B TEMHOTE MpWM HU3KON TemnepaType. PacTBOpbl CTepWIM3ylOT C MOMOLbI uabTpauuu wnm
obpabaTbiBaloT B aBTOKNaBe.

MuTatensHylo cpefy rotoBaT nytem fo6aBneHns Heo6XoAMMOro KoamyectTsa OCHOBHOTO pactsopa K
CTEepUNbHON AUCTUNNVMPOBAHHOW BOAe, He Aonyckad 6akrepuanbHOro 3apaxeHus. B Teepable cpefbl
nobasnawT 0,8% arap-arapa.

C.3.2 OcHOBHasa KynbTypa

OcHOBHas KynbTypa - 3TO Ky/lbTypa BOAOPOCNEN, KOTOpas PeryfspHoO MepeHOCUTCH B CBEXYIo
nuTaTesibHyI0 cpefy B kKayecTBe NPUBMBOYHOIO MaTepuana. Mpu HeperynspHoM UCcnosib30BaHuy BOAOPOC/ N
nosiocamy HaHOCAT Ha CKOLUEHHble arapoBble TPYy6KM. Bogopocnu noMmeLyaloT B HOBYH NuUTaTesibHylo cpegy
He MeHee YeM OAVH pa3s B ABa Mecsua.

OCHOBHYIO ~ KynbTypy  BOAOpOC/ell  BblpaliMBalOT B  KOHMYECKMX  Konbax,  cogepxKalimx
COOTBETCTBYIOLLYIO NuTaTenbHylo cpegy (06bem okono 100 mn). Ecnn Bogopocnu BbipaljusatoT npu
TemnepaType 20°C npu NOCTOSIHHOM OCBELLEHNU, TO TpebyeTca UX exeHedenbHaa nepecagka.

Bo Bpemsa nepecafkv onpefesieHHOe KOMYeCTBO BOAOPOC/Eli NepeHoCUTCA CTEPUIbHON NUNeTkon B
KoN6y co cBexei nuTaTenbHol cpeaoi Tak. YTo6bl ANA GbiCTpoOpacTyLUX BULOB HavyaibHas KOHLEeHTpauus
6blna Npubnm3nTensHo B 100 pa3 MeHbLUEe, YeM B UCXOAHON KyNbType.

CKopoCTb pocTa BOAOPOC/eli MOXeT 6biTb onpeesieHa No KPMBOWA pocTa. Ecnn ckopocTb M3BECTHa,
TO BO3MOXHO OLeHWUTb NJIOTHOCTb BOAOPOC/EN Npy Nnepecajke Ha HOBYIO NMUTATE/NbHY0 cpefy. 3TO AO/KHO
6bITb CAENaHo npexpe, YeM Ky/bTypa JOCTUTHET ddasbl OTMUPAHUS.

C.3.3 MNpepgpaputenbHasa Kynbtypa

MpepsaputenbHas KynbTypa npeAHasHayeHa [ANA  MONYYEHUA  OMpefesieHHOro  KoJmnyectsa
BOAOPOC/e, NOAXOAALMX ANA NHOKYNALUN TeCTOBbIX COCYAoB. lMNpenBapuTenibHyto KynbTypy BbipalimsaioT
B YC/IOBUAX TECTUPOBAHUS U UCMOMb3YIOT BO BPEMS 3KCMOHEHLMasIbHOTO pocta O6bl4HO Ha 2 - 4-1 AeHb
nocne vHKybauUWOHHOrO nepuogda. Bogopocnesbie KynbTypbl, cofepxaline AedopMUpOBaHHbIE WK
aHoMasibHble KNeTku, He AO/DKHbI NCNOob30BaThCS.
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Mpunoxexne D
(cnpaBoy4Hoe)

PerpeccuoHHbIli aHanus gaHHbIX (HenuHeliHas perpeccuoHHas Mogerb)

D.1 O6wwue nonoxeHus

OTK/MK B TeCTax Ha BOAOPOCASAX U APYrUX TecTax MUKPOGHOro pocta - pocT 6uomacchl, Mo CBOEit
npupoge ABMAIOLWMIACA HENPEPbLIBHOW WM MeTpUYecKkoil NepeMeHHOW, BblpaXxaeTcs B BUAe CKOPOCTU
npouecca, ecnv OLeHMBaeTCA CKOPOCTb pPOCTa, ¥ ee UHTerpana no BpeMeHu, eciinm oueHuBaeTcs 6uomacca.
O6e BesIMYMHbI OTHOCATCA K COOTBETCTBYIOLLEMY CPefHEMY OTK/IVMKY B NOBTOPHOM KOHTPOJSIbHOM TecTe 6e3
BO3[eCTBNA, B KOTOPOM [AEMOHCTPUPYeTCSA MaKCMMasibHbIi OTKAWK B AA@HHbIX YCMOBWAX, KOorga cBeT W
TemnepaTtypa SBAAIOTCA OCHOBHbIMW onpegenswowumn  dakropamu. TectoBas cuctema sBAseTCA
pacnpegeneHHoin unuM OAHOPOAHOW, W 6GMOMAaccy MOXHO cuuTaTb HEMpepbiBHOW, He yuuTbiBas
UHAVBUAYaNbHLIX KIETOK. [ucnepcus pacnpefenieHns Tuna OTKAWKa A1 TakuxX CUCTEeM OTHOCUTCSA
UCKTIOUYNTENBHO K TECTOBbLIM (hakTopam (Kak npaswusio, C HOpMaslibHbIM florapuMmuyeckumMm onucaHuem wnn
HOpPMasibHbIM pacnpejeneHnem owmnbokK), YTo SABAAETCA OT/IMYMEM OT TUMUYHBIX OTK/IMKOB B GMOIOTNYECKNX
nccnefoBaHNAX ¢ KBAHTOBAHHbLIMU AAHHbIMU, 41 KOTOPbIX YCTOWYMBOCTL (Kak nMpasuio, ¢ GUHOMUANbHbLIM
pacnpegeneHnem) oTAe bHbIX OPraHM3MOB YaCcTO paccMaTpuBaeTCsl Kak OCHOBHOM KOMMOHEHT gucnepcuu.
B gaHHOM cnyyae KOHTPO/ibHble 3HaUYeHUA paBHbl 0 UM POHOBBLIM 3HAYEHUAM.

HopmanusoBaHHbIi WA  OTHOCWUTENbHbLIA OTKAWK T MOHOTOHHO Yyb6biBaeT 0T 1 (HyneBoe
UHrnébuposaxue) go 0 (100%-Hoe nHrMbupoBaHue). CrnegyeT 06paTUTh BHMMaHWE Ha TO. YTO BCE OTK/IMKM
cofepxat COOTBETCTBYHOLME OWNOKN U OYEBUAHOE HEraTMBHOE WHTMOMpOBaHWE MOXEeT ObiTb BbIYNC/IEHO
TO/IbKO Kak pe3ynbTaT C/ly4aliHON OLNOKN.

D.2 PerpeccnoHHbIA aHanuns

D.2.1 Mogenun

PerpeccnoHHbIl aHann3 Hanpae/ieH Ha NoJlyyeHne KOSIMYECTBEHHOr0 ONMCaHNsA 3aBUCMMOCTU OTKIMKa
OT KOHLEHTpauuy B BUAe MaTemMaTuyeckoin perpeccnoHHoi dpyHkumum Y = f(C) nnn vawe f(Z), rge Z = logC.
Mcnonb3osaHne obpaTtHoro cootHoweHusa C = f 1Y) nossonser paccuntarb BennunHbl EC,, B ToM yucne
ECUN, ECD n EC,o0 n 95%-Hblii AOBEpUTENbHbIA MHTepBas. Bbio Aoka3aHO, YTO HECKOSIbKO MpPOCTbIX
mMarematmyeckmx (YHKUWA YCNewwHO OMUCbIBAlT 3aBMCUMOCTU TecTMpyeMast KOHLEeHTpauusa - OTKIMK,
nonyyeHHble B TeCcTax Ha WHIM6UpoBaHWe pocTa BOAOPOCnei. [aHHble yHKUMM BKAKOYAKOT, Hanpumep,
NOTUCTUYECKNE YpPaBHEHWs,, HECUMMETPUYHble YypaBHeHUs Beilbynna u  QyHKUUKO HOPMasbHOro
norapumMuyeckoro pacnpejeneHus, Bce npegcrasnsiolme coboil CUrMOBUAHbIE KPUBbIE, aCUMNTOTUYECKN
ctpemswmeca kK 1 gna C -* 0 n k 0 gna C -» 6eCKOHEYHOCTb. B kauyecTBe asibTepHaTVBbl aCUMNTOTUYECKOM
mMozenu 661710 NPesIoKeHO UCNONb30BaTb HEMPEPbIBHbIE MOAENWN NMOPOroBol hyHKUUK (Hanpumep, Moaenb
KyiixxmaHa gns nHrmbrposaHus pocta nonynsauuv). flaHHas mofene npegnonaraet OTCyTCTBME KaKoro-nn6o
OTKNMKa MNpW  KOHLEHTpauuu Huxe onpegeneHHoro nopora ECo., KoTopblii  oueHuBaeTcA nytem
3KCTPanosiAuUM 3aBUCUMOCTN TECTUPYEMAs KOHLIEHTPaLMA - OTKINK A0 NepeceyeHns C 0Cblo KOHLeHTpaumm
C MCNONb30BaHWEM MPOCTOl HenpepbIBHOW PyHKUUN, HeguddepeHLpyemMoi B UCXOA4HON TOUKe.

CnepyeT 06paTWTb BHUMAHME Ha TO. YTO aHa/IM3 MOXET MpeacTaBNsATb COO60I NPOCTY0 MUHUMU3ALMI0
CYMM OCTATOYHbIX KBagpaToB (C Y4YeTOM MOCTOAHHON [MUCNEepCun) WM B3BELUEeHHbIX KBafpaTtos, ecnu
avcnepcma HeOAHOPOAHOCTU KOMMEHCHpyeTCs.

D.2.2 Mpoueaypa

BbibupatoT nogxogsiiee ypaBHeHue dyHkuum Y = f(C) n npuBOAAT €ro K COOTBETCTBMIO Aa@HHbIM
nyTem HenvHeliHon perpeccun. [MpefnoyTUTeNbHO WCNOMb3YIOTCA AaHHble W3MEPEHWA ANA  KaK4oro
OTAENbHOro TecTa, a He CpefHue 3Ha4YeHWs B LEeNsax NosyvyeHus Kak MOXHO 6osblueli vHopmauum un3
UMeKLUXCs faHHbIX. MpakTuyecknii onbIT NokasbiBaeT, YTO B C/lyyae 3HAYUTENbHOW Aaucnepcun cpejHue
3HayeHna (4Na napannenbHbiXx Npob6) MoryT faTb 6o0nee HafeXxHble MaremaTuyeckue OLEHKW, MeHee
NOoABEPXEHHbIE BAVSHUIO CUCTEMATUYECKNX OLLUMBOK, YEM faHHbIe KaXXA0ro NHAMBMAYaTbHOTO TecTa.

CoBwmelLalT NonyyYyeHHble KPUBYH U Aa@HHble U OLeHVWBAlOT COOTBETCTBME KpWBOW. Ecnu BbibpaHHas
yHKUMA 418 ONMCaHWsA 3aBUCMMOCTU TecTupyemas KOHUEeHTpauus - OTKAMK HefoCTaTOYHO XOpOLUO
OnuCbIBaET BCIO KPUBYIO WU/IM HEKOTOPbIE BaXHble ee YacTu, Takne, Kak OTKNUK MPU HU3KUX KOHLLEeHTpaLuusXx,
TO BMECTO CUMMETPUYHOW KpUBOI BbIOMPAIOT APYroi BapuaHT KPMBOW, HanpuMep HECUMMETPUYHYIO KPUBYHO
(dbyHKuMA Belibynna). OTpuuatenbHoe WHIM6MpOBaHME MOXeT ObiTb NPo6AeMHbIM, Hanpumep AN
norapudmuyeckoro onucauusa. HopmanbHas (yHKUMA pacnpefeneHns Takke TpebyeT asbTepHaTUBHbIX
dyHKUMA  perpeccun. He pekomeHgyeTcAa npucBavBaTb HyfIeBble WAW  MNOMIOXWTENbHbIE 3HAYEHUs
oTpuuaTesibHbIM 3HAYeHUAM, MOCKOJSIbKY 3TO UCKaxaeT pacnpefesieHne owunbok. LienecoobpasHbiM MoOXeT
6bITb MOCTPOEHME OTAEeNbHbIX KPVBbIX, COOTBETCTBYIOLIMX YACTAM OCHOBHOW KpUBOWM, Hanpumep HWKHel
4acTu KpUBOW MHrobnpoBaHus A8 OLeHKn BenuumHbl ECv*,,. icnonb3ys BblbpaHHOe ypaBHeHue (obpaTHoe
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ypaBHeHue C = F’(Y)). paccuuTbiBalOT 3HA4YE€HUA XxapakTepHbiX Touek ECX- ECW u ogHy nnv aBe Be/MUMHBI
EC***. OnbIT NpoBeAeHNa TecTUpoBaHus nokasan, 4To 10%-Hoe UHrMbupoBaHue 06bIYHO MOXHO OLEHUTb
[OBO/IbHO TOYHO, €CNU [aHHbIX AOCTATOYHO M MPU HU3KUX KOHLEHTpauusx He NPOUCXOAUT CTUMYNALMM
pocta. To4YHOCTb oueHkn EC20 yacto 3HaumTesibHO nydwe, yem ECH, NOCKOMbKy BesvynHa ECM. Kak
npaBwio, PacnosiokeHa Ha SIMHENHON LieHTPasbHOlM YacTu KPMBOI TecTupyemas KOHLEeHTpauus - OTK/VK.
MHorga EC106bIBaeT C/I0XHO MHTEpNpeTupoBaTh U3-3a CTUMynaLumn pocta. Taknum obpasoM, xota ECI0 kak
npaBwIo, MOXHO NOTYYUTb C AOCTATOYHONM TOYHOCTBIO, PEKOMEHAYeTCA Bcerga paccumTsiBatb 1 EC20

D.2.3 Becosble KoadhpuLUmneHTbI

Kak npaBuio, akcnepMmeHTanbHas AMCNEpCUs He $SBNSAETCA MOCTOAHHOMW W 06bIYHO BkIlOYaeT
NPOMNOPLUMOHANbHbIA  KOMMNOHEHT, M03TOMY B3BELUEHHAs perpeccus BblYUCASETCA B YCTAHOBIEHHOM
nopsgke. MNpegnonaraetcs, YTO BeCOBble KO3MMMPULMEHTbI 411 TAKOro aHasim3a 06paTtHO NPOnopLUOHasIbHbI
avcnepcun W, = 1/Var (r,).

C noMOLb PerpeccuMoHHbIX MporpaMMm NPOBOASIT aHa/iM3 B3BELUEHHOW perpeccuvm C BECOBbIMU
KoappmumeHTamun. Ana ypobcTBa BecoBble KOIMMPUUMEHTbI [O0MXKHbI OblTb HOPMAaSIM30BaHbl MyTeEM
YMHOXEeHUs Ha N/ Zw, (N - 4nCno TOYeK AaHHbIX) Tak. YTOObI UX cCymMa 6bia paBHa eavHuue.

D.2.4 Hopmasin3oBaHHbIEe OTK/MKU

Hopmanusauusa no cpegHemy KOHTPOJSIbHOMY OTK/MKY NPUBOAUT K HEKOTOPbIM MPUHLMNUANbHLIM
npo6nemam 1 MOSyYEHUO AOBOJIbHO C/IOXKHOW CTPYKTYpbl gucnepcuun. MNpu AeneHnn OTKIUKOB Ha cpeaHuii
KOHTPO/IbHbLIA OTKIWK ANS MOYyYEeHWUs MPOLEeHTa MHIMbMpoBaHWa BBOAUTCA AOMNOMHWUTENbHAA MOrPeLwwHoCTb,
Bbl3BaHHAsl OLUIMOKOW B KOHTPOJSIbBHOM 3HayeHun. Ecnu 3Toil OWIMOGKOW MOXHO npeHebpeyb, TO BECOBble
KOadh(pMUMEHTbI B perpeccun U [oOBepuTesibHble WHTEpBasbl [O/MKHbI 6biTb  CKOPpPEKTUMpoBaHbl AN
KoBapuaunm ¢ KOHTPOJSIbHbIM 3HavYeHnem. CnegyeT 06paTtuTb BHMMaHWe Ha TO. YTO BbICOKas TOYHOCTb Npwu
OLleHKe CpefHEero KOHTPO/IbHOTO OTK/IMKA BaxHa AN8  MUHUMK3auuu  oblieil  aucnepcun  Ans
COOTBETCTBYWOLWEro OTKNuKa. /[aHHaa aucnepcmMs COOTBETCTBYeT clefylwuMm pacyetam (MHOEKC i
OTHOCUTCA K KOHLEHTpauuu i; niaekc 0 ncnonb3yeTcs AN KOHTPOSIbHOTO 3HAYEHNS):

Y, = oTHocUTeNbHbIN oTkAMK = /T0= 1 - 1= f(C,): c aucnepcuein Var(Y.) = Var(r/r0) * (dY,/<3r,)2* Var(r( ¢
(dYJddtof * Var(r0) n Tak kak (cY”cr,) = 1/rOun (Y,/cr0) = r/r@ ANsS HOpMasbHOro pacnpegefnieHns AaHHbIX 1
NOBTOPHbIX TecToB T. 1 T O: Var(r,) = ~/T,; oblwan gucnepcuss 0THOCUTENBLHOIO OTKMKA Y, MpUHUMaeT BUA:
Var(Y*) = 22(r2xT1.) ¢ r2 Kk <bank T Q

Owunbka B KOHTPO/IbBHOM CpefHeM 3HauyeHun obpaTHO MponopuMOHasibHa KBaAPaTHOMY KOPHIO U3
CpefHero M3 KOHTPOJIbHbIX 3HauyeHuit. Hopmanu3auus faHHbIX W BbiSiBNIEHNE COOTBETCTBMSA abCONOTHOMY
OTK/IMKY, BK/IOYaA 3HAYEHWEe KOHTPOJILHOIO OTK/MKAa, He MNPOBOAATCA, a B Ka4yecTBe [OMOJIHUTEsIbHOro
napameTpa A15 HeNWHeHOW perpeccuy UCMNob3yeTcs BeMYMHA KOHTPO/IbHOTO OTKAWKA. [15 06bl4YHOro
ypaBHEHUs perpeccun c ABYMSA napaMeTpamy faHHblli MeTog TpebyeT 3afjaHusa Tpex napameTpos, W,
cnepoBaTesibHO, 60MbLUIEro KONMYecTBa AaHHbIX, YeEM MPU HENVHEWHON perpeccuy AaHHbIX, A8 KOTOPbIX
nposefieHa HopManu3aLuns ¢ UCNosb30BaHNEM 3a[iaHHbIX KOHTPO/IbHbIX OTK/INKOB.

D.2.5 O6patHble foBepUTENIbHbIE NHTEPBaSIbI

PacueT foBepuUTENbHbLIX MHTEPBA/IOB HENMHEKHOI perpeccum ¢ NOMOLLbI0 06paTHON OLeHKN ABNseTcs
[OCTAaTOYHO CMOXHbIM W He SABASETCA CTaHAapTHbIM B OObIYHBIX MporpaMMax [Ans CTaTUCTUYecKoi
06paboTkM gaHHbIX. MpubnunsnTenbHble rpaHuLbl [OBEPUTE/bHLIX MHTEPBAIOB MOTYT ObiTb NOSy4YeHbl C
NMOMOLLbIO CTaHAAPTHLIX MpPorpaMMm ANs pacyeTa HeNMHelHol perpeccuy ¢ NMOBTOPHOI napameTpusauue,
KoTOpas Bk/OYaeT BO3MOXHOCTb NepenucaTb MaTeMaTuyeckue ypaBHEHWs C BeMunHamu 15 Xenaemoi
Touku, Hanpumep ans EC,0 n ECso, Kak Ana napameTpos, nojjiexalwiux oueHke. Heobxogumo 3afaTb
cnegywowuin Bug dyHkumm: | = f{a. (3 KOHUEHTpauus), a Takke Ucnonb3oBaTb oTHoweHus f(a, (3 ECw) = 0,1
nF (a, {3 ECsc) = 0.5 gna 3ameHbl hyHkumm f (a. (3 KOHUEHTpauus) akBnBasneHTHol chyHkumein g (ECro, ECso,
KOHUEeHTpauus).

TOYHbIV pacyeT NPOBOAMTCS Ha OCHOBAHWUU WCXOAHOTO ypaBHEHWSA C WCMNOJSIb30BaHWeM pasfiokeHus
Telinopa B OKPECTHOCTAX CPEAHNX 3HAYEHWIA T, 1 T,,.

B nocnegHee Bpems CTanu LUMPOKO WCMO/b30BaTbCA METOAbl HavanbHOW 3arpy3ku  AaHHbIX,
Mcnosb3yolme AaHHble U3MEePEHUn U reHepaTop CAy4vailHblX YMCes, YYUTbIBAKOLWMX Y4ACTOTYy MOBTOPHOMO
oT60pa Npoob A9 OLEHKA IMMUPUYECKOTO pacrnpefesieHns gucnepcun.
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