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BeeaeHve

CobniogeHne nosoxeHuin ctaHgapTos cepun FTOCT P MCO 10993 «OueHKa 61M0N0rMyYecKoro fei-
CTBMA MeAULMHCKUX U3aenunii» no3sonamT 06ecnevYnTb CUCTEMHbIM NOAX0[ K UccnefoBaHUO Guonormnyec-
KOro AeCTBUS MeAULMHCKNX U3AENNA.

Llenbto 3TUX cTaHAapTOB He siBNSeTcsA 6e3ycnoBHOe 3aKpensieHe KOHKPETHbIX MeTOA0B MccrefoBa-
HUIA 1 UCNbITaHWA 3a rpynnaMmm OfHOPOAHBLIX MEAULMHCKUX MU3Lenunii B COOTBETCTBMU C NPUHATON Knac-
cuumKaumein No BUAY U ANUTENbHOCTU KOHTAKTa C OpraHM3MoMm 4enoBeka. [M03TOMy nnaHuMpoBaHWe U
npoBefeHNe NCCef0BaHN U NCAbITAHWIA AO/KHbI OCYLLECTBASATh CNeLnanncTbl, UMetoLLL e CreynanbHyo
NOAFOTOBKY M OMNbIT B 06/1aCTU CAHUTAPHO-XMMWNYECKOM, TOKCUKOTOTMYECKON M GMONOrnMYecKon OLeHOK
MeLULMHCKUX U3LeNnnii.

CTaHAapThl 3TOW cepumn A&TATCA PYKOBOAALWMMYN LOKYMEHTaMW 418 MPOrHO3MpoBaHus 6monoru-
YecKOro feicTBUS MeAULMHCKUX W3[ennii Ha cTaguu BblGopa MaTepuanoB, MpeAHasHayeHHbIX ANA UX
MN3roTOB/IEHUA, a TaKXe AN1S UCC/eA0BaHMii FOTOBbIX 06pasL,oB.

B ctaHgapTbl cepun TOCT P MCO 10993. nmetowwne rpynnoBoii 3aronoBok «M3gennsa MeguuuHCKuMe.
OueHKa 6M0NOrNMYecKoro feicTBUA MeAULMHCKUX U3AeNNN», BXOLAT:

- yacTb 1 — oueHKa W uccneoBaHus;

- YyacTb 3 — uccnefoBaHne reHOTOKCUMUMOCTH, KaHLLEPOFeHHOCTU M TOKCUYECKOro [eliCTBMSA Ha pen-
POLYKTUBHYIO PYHKLMIO;

- 4acTb 4 — nccnefoBaHne n3genunii, B3aMMoAeCTBYOLWNX C KPOBbHO;

- yacTb 5 — uccnefoBaHMe Ha LMTOTOKCMYHOCTb: MeTOAbl in Vvitro;

- YacTb 6 — uccnefoBaHWe MeCTHOrO JeicTBUSA Moc/e UMMNNaHTauuu;

- 4acTb 7 —OCTATOYHOE COAepXaHue 3TUNEHOKCMAA MOC/e CTepunmsanum;

- 4acTb 9 — OCHOBHbIE NMPUHUUMNBI MAEHTU(MMKALUM U KOSIMYECTBEHHOIO ONpeAeieHNs NOTeHUnanb-
HbIX NPOLYKTOB JeCTPYKLNK;

- yacTb 10 — uccnefoBaHUe pasfpakarLlero U CEHCUOUNN3NPYIOLLLErO AeCTBUS;

- yacTb 11 — nccnegoBaHue 06LLe TOKCMYECKOrO AecTBUS;

- 4acTb 12 — npuroTosBfieHne npob u cTaHAapTHble 06pasLbl;

- yacTb 13 - unAeHTUDMKAUUA U KOIMYECTBEHHOE omnpeaeneHne NPOLYKTOB AecTpYKLMKU NonuMep-
HbIX MEAULMHCKUX U3LeNNii;

- 4acTb 16 — mMofieniMpoBaHune N NccnefoBaHNe TOKCHKOKHHETUKN NPOLYKTOB leCTPYKLUN 1 BbIMbI-
BaHUS.

B HacTosilem cTaHAapTe MpuMBefeHbl MeTOAbl U3YUYEHUS LMTOTOKCUYHOCTU in Vitro: aKCTPaKuWOH-
HbIli, METOJ MPAMOro KOHTaKTa U MeTO/A OMoCpPeAoBaHHOro KOHTaKTa.

Bbl6op MeToAa M3yvyeHUs onpegenseT AeTanu NpUroToBneHUs o6pasLoB ANS UCCef0BaHU Ha Kie-
TOUHbIX Ky/nbTypax, & Takxe cnoco6, Npy MOMOLLM KOTOPOro K/ETKN MoABepratT BO34eiCTBMI0 06pasLoB
NN X 3KCTPaKTOB.

MeToabl uccnegoBaHus, NpPUBEAEHHbIE B CTaHAapTe, B3ATbl M3 MeXAYHapOAHbIX, HaLWOHaNbHbIX
CTaHfapToB, ANPEKTMB M HOPMATMBOB.

OpgHa 13 MeTOAMK MCCNefoBaHU Ha TOKCUYHOCTb Ha CyCMeH3VOHHON KPaTKOBPEMEHHOW KynbType
NOABWMXHbIX KNeTOK, NpuMMeHsemas B Poccun, npuBefeHa B NpuaoXxeHun Jl.

[lonyckaeTcs NMpUMeHATb Apyrve MeTofbl, obecneumBalLine OLEHKY OMONOrMYecKoro AeiicTBMSA
MEeANLMHCKNX U3AeNNiA B COOTBETCTBUMN C TPe6OBAHUAMMN MeXAYHapOAHbIX CTaHAAPTOB.
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FrOCYALAPCTBEHHDBIN CTAHOAPT POCCUMNCKOW SEJEPALUN

3genns MeaMLUHCKne
OLEEHKA BMOMOrMUYECKOIrO AENCTBUA MEAULUHCKUX USAENUN

YHacTbbh
NccnegoBaHme Ha LMTOTOKCUYHOCTbL: MeTOoAbl in vitro

Medical devices. Biological evaluation of medical devices.
Part 5. Tests for cytotoxicity: in vitro methods

[arta BeegeHns 2002—01—01

1 O6nacTb NPUMEHEHUS

HacToawmii ctaHfapT ycTanannneaeT MeTOfbl MCCeA0BaHUA LUTOTOKCUYHOCTM MEAULMHCKUX U3-
[Lennii in vitro: aKCTPaKLMOHHbIV MeTo4 NPAMOro KOHTaKTa, U MeToj 0nocpejoBaHHOr0 KOHTaKTa. Bbibop
OfiHOIO WM 60/see MeTOA0B M3yUYeHWUS 3aBUCUT OT NPUPOoAbl obpasua, NoA/exallero uccieioBaHuto, yya-
CTKa NpeAnosiaraemMoro NpMMeHeHUs U XxapaKTepa MCMob30BaHuUs.

[aHHble MeToAbl NpegycMaTpMBaloT NpPoBeAeHNe MHKYOaL MM KNeTOUYHOW KynbTypbl 1160 Henocpea-
CTBEHHO, NM60 nyTeM Anddy3nn, ¢ BbITHXKaMU U3 U3LeNns, U (MIN) B KOHTaKTe C U3fenem.

[aHHble MeToAbl paspaboTaHbl A1s onpeAeneHUs in vitro 6MONOrNMYecKon peakuMn KneToK MJeKo-
nuTaloLWwmx No onpegeneHHbIM 6M0N0rMYECKMM NapaMeTpam.

2 HopmaTuBHbIe CCbIIKK

B HacTosLeM cTaH4apTe UCMO/b30BaHbl CCbIJIKM Ma CAeAyoLLiMe CTaHAapThbl, cogepKalle nosoxe-
HUS, KOTOPble MOTYT paccMaTpMBaTbCA KakK pasfefibl HacTosLLero crtaHjapra.

FOCT P NCO 10993.1—99 WN3penna meguumHckue. OueHKa 6M0N0rnyeckoro AelicTBUA MefuLUHC-
Kux nsgenuii. OLueHKa n nccnefoBaHns

FOCT P NCO 10993.12—99 U3zgenns meanumnHckme. OLeHKa 6M0I0rMYecKoro aencTBus MegnLmH-
CKMX nsgenunin. NMpurotosneHne npod v ctaHAapTHble obpasybl

3 OnpegeneHus

B HacTosLWeM cTaHfapTe UCMOb3YIOT TEPMUHBI, NpuBegeHHble B TOCT P MCO 10993.1 n NOCT P
MNCO 10993.12, a Takxe cfefytoLime onpegeneHna:

3.1 matepuan oTpuuaTeNlbHOr0 KOHTpons: MaTtepuan, KOTOpbIii, NogBeprasicb UCCe40BaHM0 B COOT-
BETCTBUWN C HACTOALMM CTaHAAPTOM, He NPoABAAeT LUTOTOKCUYHOCTW.

MpumMmeyaHune — Lenb 0TPULEATENBHOIO KOHTPOA —MPOLEMOHCTPUPOBATL (DOHOBYHO PeaKLmio K/ETOK,
HanpumMep MOMM3TWUIEH BbICOKON MIOTHOCTU — A1t CUHTETUYECKMX MOMIMMEPOB, a CTEPXXHU U3 OKUCK a/IIOMUHKSA 1
KepaMnKN — i1t CTOMATO/IOMMYECKUX MaTeprasios.

3.2 mMartepuan NosioKUTENIbHOTO KOHTPONs: MaTepuan, KoTopblid, NnogBeprasicb UCCeA0BaHUI0 B CO-
OTBETCTBMM C HaCTOALWMM CTaHAAPTOM, MPOABASAET LUTOTOKCUYHOCTbL, MPW 3TOM pe3ynbTaTbl BOCNPOU3-
BOANMBI.

MpumedyaHwne—Llenb NONOXUTENBHOrO KOHTPONS — MPOLEMOHCTPUPOBAThL COOTBETCTBYIOLLYIO peakLuio
TecT-cuUcTeMbl. HanprmMep, cTabUIM3NPOBaHHbIA 0/10BOOPraHUYECKWi NOMMBUHWUAXIOPUE, UCMO/b3YOT B KavecTse

NONOXNTENIbHOI0 KOKPOA A1 MaTePUaIOB U BbITSDKEK, pasBefeHNA cbeHona — B Ka4eCcTBe MOJIOXKUTENIbHOI0 KOHT-
ponA Ans BbITSAXEK.

VwaHvie odmumanbHoe

2- 1366 |
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3.3 KOHTpONb peakTuBa: MofenbHaa cpefa 6e3 mccnegyeMoro matepuana, Kotopasi nogBepraetcs
BO3AeliCTBUIO YCNOBUIA U Npoueayp UCCNefoBaHUS.

3.4 nocyga .Tna KynbTypbl: [ocyfa, BKAYas CTeKNAHHbIe yalwky [MMeTpu, nnacTmMaccoBble YallKu
0N KyNbTypbl, NAacT MaccoBble (PAaKoHbl ANS KyNbTypbl WM MJacTMacCcoBble MiaHLWeTbl U MHKPOTUTPO-
BaJ/ibHbl€ NMIACTUHbI.

MpumeyaHwuc—WKcnonblylor nocyay, COOTBETCTBYIOLLYHO Tpe60BaHVIFIM Kfacca TKaH 1 NoaxoaALLyto ans
MCMONb30BaHUA C KNeTKaMu MNeKonuTaroLux.

4 MpuroTosnenne ObpasLa

4.1 OCHOBHbIE MONOXKEHUSA

McecnepgoBaHue npoBOAAT Ha BbITSXKE U3 maTepuana n (M1m) Ha caMoM MaTepuane.

Martepuan fo/mKeH NpeAcTaBNATb CO60/ KOHeYHbI MPOAYKT UM 4acTb KOHEYHOr0 NpoAyKTa, npea-
Ha3Ha4YeHHOro ANA UcciefoBaHuns.

4.2 TMpuroToBneHne XNUAKNX BbITSXKEK U3 MaTepuana

4.2.1 O6ume TpeboBaHMA

YcnoBus MPUroToB/IEHUS BbITSHKEK [O/MDKHbI MPUBAMKATLCA K YCIOBUAM K/UHWUYECKOro npumeHe-
HWA. HO ObITb 60/1€€ XXECTKUMM, YTOObI ONPeAenTb NOTEHLNANbHYO TOKCMYECKYIO 0NacHOCTb, HE Bbi3bl-
BasA 3HaUYMTe/bHbIX U3MEHeHWNIi (pacnnasfeHne, Wi pacTBOPeHMEe KYCOUYKOB MaTepuana, Win n3meHeHue
XUMUYECKOW CTPYKTYpbl).

Mpumcyannsa

1 Mpy nHTepnpeTaummn pesynbTaToB UCC/ef0BaHWIA, YCI0BUSE KOTOPbIX bl arpaBrpoBaHbl. HE06X0AUMO Yuu-
TbIBaTb. HACKO/IbKO 3TV YC/I0BMS COOTBETCTBYIOT YC/I0BMSIM PEasIbHOTO NMPUMEHEHWSA U NOTEHLMaIbHON TOKCUYHOCTU
n3genus.

2 KoHueHTpauuy no6boro aHAOreHHOI WM 3KCTPArCHHOMO BeLLECTBa B BbITSXKKe, a CefoBaTelbHO, KO/nye-
CTBO. VMO/IBEPratoLLCCCs BO3AECTBMIO KNETOK, 3aBUCUT OT M/IOLLAAN KOHTaKTa, 06beMa BbITSXKKW. pH. XMMUYecKoi
pacTBOPMMOCTM, OCMOMOJIAPHOCTH. BCTPAXMBaHUSA, TeMMepaTypbl W APYruX (hakTopoB.

4.2.2 MogenbHas cpeja

[Ona  wuccnefoBaHWMn Ha KneTKax MJIEKOMUTAKLLMX MOXHO MCMO/b30BaTb CreAytoline MofefbHble
cpegbl:

- KyNbTypasibHYI0 Cpefy C CbIBOPOTKOW;

- KyNbTypasibHYy0 cpeay 6e3 CbIBOPOTKM;

- 9 r/n xnopuaa HaTpuUs B HEMOHM3UPOBAHHOW BOAE;

- Boy}

- APYTylo MOAXOASALLY0 MOAeNbHYIO Cpeay.

Mpun meyam He — MogenbHble cpedbl NpeAcTaB/ieHbl M0 Mepc YobIBaHWUA CTeneHW NnpeanoyTuTenibHocTn. K

OPYTUM MOAXOAALLMM MOAENbHbIM CpejaM OTHOCAT pacTUTeNbHOe Macno v gumeTtuncynsgokeng (AMCO). AMCO
M3BECTEH KaK LUTOTOKCUYHBIV B ONpeaeneHHbIX TeCT-CUCTEMaX NPU KOHLEHTpaLmm, npesbiluatoLLeit 0,5 % (no o6be-

my).

4.2.3 YcnoBua NpuUroToBNEHUSA BbITSXKN

4.2.3.1 TlpurotosieHNe BbITAXKN CrieyeT NPOBOAUTL B CTEPUSIbHBIX, XUMUYECKN UHEPTHbLIX 3aKpbl-
TbIX KOHTeliHepax ¢ cob6/0eHNeM acenTUKM.

4.2.3.2 Bpema u TemnepaTypa 3KCTpaKUUW 3aBUCAT OT XapaKTepuCcTUK MaTepuana v MOAeNbHOW
cpefbl:

a) He meHee (24 £ 2) yu npn (37 = 2) "'C;

6) (72 £2) u npu (50 £ 2) 'C;

B) (24 £2) uy npn (70 = 2) ‘C;

r) (I £0.2) 4y npu (121 * 2) *C.

Ycnosusi NPUroToBEHNA BbITSXKKMN [O/DKHbI M0 BO3MOXXHOCTU MMUTUPOBATbL YC/10BUA 00bIYHOIO UC-
nonb3oBaHMA un3genus. Hanbonee NpefnoyTUTENIbHbI YCI0BUA NPUTOTOBEHUSA BbITSXKKU, U. B YaCTHOCTM,
YC/0BUS MPUTOTOB/IEHNSA BbITSXKM C MCMOMb30BaHUEM KyNbTYpasibHOM Cpefbl C CbIBOPOTKOM, NpuBefeHbI
B NepeyuncrieHnn a).

W £
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PekomeHfj0BaHHblE YCNOBUA MOXHO MPUMEHATbL B COOTBETCTBUWM C XapaKTepucTuKamu usgenus u
crneunMurUUecKUMmn ycrnoBUAMN NPUMEHeHMNS.

4.2.3.3 Tlpn He0b6XOAMMOCTI BCTPAXMBAIOT COCYJA C BbITSXKKON, PerucTpupyroT v Jal0T NOACHEHUA B
oTYeTe.

4.2.3.4 Tepes NPUroToBNEHUEM BbITSXXKU MaTepuas PexyT Ha MasieHbKWe KyCcoudku. ina nonvMmepos
MCNONb3YT Kycoukn pasmepom 10 15 mm. LLIOBHbI mMaTepvan n3 onaaaTeHHOro afiactomepa UccieayoT
B HEMOBPEXAEHHOM BuUfe.

4.2.3.5 CoOTHOLIEHWE N/IOLWAAM MOBEPXHOCTUN MaTepuana B KBagpaTHbIX CAHTUMETpaxX U 06bemMa Mo-
[enbHO cpefibl B MUAMUAMTPaAX AO/IKHO ObITb oT 1.25 go 6.0. Mnowagb MOBEPXHOCTWU BbIYUCASAT Ha
ocHoBe 06LLero pasmepa obpasHa, HenpaBWU/IbHOCTb MOBEPXHOCTU W MOPUCTOCTb He yuuTbiBaloT. OfHaKo
peasibHble XapaKTePUCTUKN NMOBEPXHOCTU YUUTLIBAKOT MPU MHTepnpeTaunmn pesynbTatoB UcnbiTaHusa. Ecnu
nnowafb NOBEPXHOCTU ONpeAesInTb TPYAHO, TO UCMNOJb3YIOT COOTHOLWEeHNe Maccbl obpasua B rpammax u
obbema MOAeNbHON CpeAbl B MUAIMAUTPaxX Nexalee B gnanasoHe 0.1—0,2 B cooTBeTcTBUM C Tabnuueli 1
FOCT P NCO 10993.12.

4.2.3.6 BbITSXKW M0 BO3MOXHOCTW C/ieflyeT UCNO/1b30BaThb Cpasy rnocsie NpuUroToB/eHNS.

Ecnn BbITSXKKN XPaHAT, TO CTabWU/IbHOCTb BbITSXEK B YCIOBUAX XPaHEHUA CcrefyeT NpoBepuTb COOT-
BETCTBYOL VMU MeTOAaMMU.

Ecnn BbITAXKY (Mepef KOHTAKTOM C KneTKamMu) UNbTPYHT, LeHTpUQYrupyoT nam obpabatbiBaioT
Kakum-nnbo apyrum cnocob6om, 3TO Heo6XO4MMO BHECTUW B OKOHYaTeNbHbIA OTYeT B COOTBETCTBUM C
paxgenom 9. Mopbop pH BbLITSHXKM TakXKe 3aHOCAT B OTHET. MaHUNYNALUN C BbITSAXKOA, Hanpumep nogéop
pH. MOryT noBANATL Ha pe3ysbTar.

4.3 TlpuroTtoBneHve matepuana A1 UCC/ef0BaHMUA METO/IOM MPAMOro KOHTaKTa

4.3.1 MaTepuabl pasMYHbIX GOPM, pasmMepoB NN PU3NYECKUX COCTOAHUI (Hanmpumep XXULKoe nin
TBEPAOe) B UCCNEf0BAHMNAX HA LUTOTOKCMYHOCTb M3y4atoT 6e3 N3MEeHEHWUA.

>KenatenbHo, 4YTo6bl X0TA 6bl 04HA U3 CTOPOH TBEpAOro obpasua Gbina NAOCKON. pyrue Gopmbl K
(h3nMyecKme COCTOAHMA TPebyloT BHECEHNS U3MeHeHWI B o6pasel,.

4.3.2 CTepunbHOCTb 06pasua fo/MKHA CO0TBeTCTBOBaTb TpeboBaHuAM 4.3.2.1—4.3.2.3.

CobntofatloT CTEPTLHOCTL NPU NPUTOTOBNEHNN BbITSHXKEK U UCCNef0BAHMAX MaTepuanos CTePUIN30-
BaHHbIX N34eNniA.

4.3.2.1 Viccnegyemble MaTepuasbl CTEPUIN30BAHHbBIX N34eNNIA NoABEPraloT NpoLeccy NPUroToBaeHNs
BbITSXXKKN U MCCMef0BaHUo ¢ cobnofeHNneM YCIOBUIA acenTUKMK.

4.3.2.2 Nccnepyemble maTepuanbl n3genunii, KOTopble BbIMYCKAT HECTePWbHbIMW, HO MOABEpraiT
cTepuaunsaumu nepeg npuUMeHeHem, CTEPUIN3YIOT METOAOM, PEKOMEHAO0BAHHbLIM N3roToBuTenem. Mpuro-
TOBJ/IEHVE BbITSXKKM W UCCNefoBaHNe NPOBOAAT C CO6MIOAEHNEM acenTUKN.

Bo3geiicTBME MeTOLOB CTepPUAMN3ALUN U CTEPUNNZYIOLLMX areHTOB Ha M3fenne NPpUHUMAKT BO BHU-
MaHue npu Bbi6ope NpoLesypbl MPUIOTOBAEHUA WCCefyeMOro Matepuana, NpeALecTBYOLLLeA NCMO0Nb30-
BaHWIO 3TOr0 MaTepuana B TeCT-CUCTEME.

4.3.2.3 Viccnegyemble mMaTepuanbl U3fenuii, KOTopble MOFyT NPUMEHSATBCA HECTepPUIbHbIMU, NCNOSb-
3yl0OT B TaKOM BW[e, B KaKOM OHW BbIMYCKalOTCA, NMPOLLECC MPUTOTOB/IEHUA BbITSXKN W UCCNefoBaHue
NpoBOAAT C cob6M0eHNEM acenTUKMN.

4.3.3 XKngkoctu nccnefyoT NpsMbIM OCaXKAEHWEM WM OCaXKAeHUeM Ha 6MoNornyeckn MHepTHYHO
abcopobumpytoLLLyo MaTpuLly.

MpumMmeyaHune — [0 3Toli LENM NOAXOAAT (PUNLTPOBASbHBIE AUCKN.

4.3.4 Ecnn Heo6X04MMO, MaTepuasnbl, KOTOpble B COOTBETCTBMU C K/accupuKaumeidi aBasoTes cynep-
aficopbeHTaMu, cMauuBalT Mepej MCC/efoBaHUeM, UYTOGbl U3bexaTb copbLUMM KynbTypasibHOW cpedbl B
cocyfie, MCMONb3YeMOM ANsi UCCNEf0BaHUS.

5 JIMHUKN KNeToK

5.1 OGbIYHO UCMOMb3YIOT U3BECTHbLIE TMHUW K/IETOK M3 U3BECTHLIX UCTOUHMKOB.

5.2 Ecnu TpebyeTcs ocobasi UyBCTBUTENIbHOCTb, UCMOMb3YOT MW b NEPBUYHbIE KNETOUHbIE KY/bTY pbl
W IVHWUN K/ETOK, MOMyYeHHble HEMOCPeACTBEHHO M3 XXMBbIX TKaHei, ecii MOXHO MpPoAEMOHCTPUPOBaThL
BOCMPOU3BOAMMOCTbL Y TOYHOCTb OTBETHON peakLuu.
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5.3 Ecnn mMatoyHaa KynbTypa MMHUN KNETOK XPaHUTCA, TO ee XpaHAT nNpu TemnepaTtype MuHyc 80 “C
WM HUXKE B COOTBETCTBYIOLLLE KETOUHOM cpeje, cofepiKallieli BelLecTBO, 3aluLLatoliee 0T BO3encTBUSA
HU3KMX TeMnepaTyp, Hanpumep AUMeTHACYbOKCUS UK ranuepon. AnntensHoe xpaHeHue (0T HECKO/b-
KUX MecsieB O MHOTUX /1eT) BO3MOXHO TOMbKO Npu TemnepaType MuHyc 130 ‘C uam Hmxe.

5.4 ATA uccnefoBaHUA UCMNONbL3YIOT INLWb KNETKWU, He cojepxkalline MUKOMAasmy.

Mepen ncnonb3oBaHWeEM MaTO4YHble Ky/nbTypbl UCCEAYIOT HafeXHbIM MeTOLOM, YT06bl ybeanTbCa B
OTCYTCTBUM .MUKOMNA3Mbl.

6 KynbTypanbHas cpega

6.1 KynbTypanbHasa cpefa Ao/KHa ObITb CTEPUIBHOIA.

6.2 KynbTypanbHaa cpeaa ¢ CbiIBOPOTKOW MM 6e3 Hee J0/HKHA COOTBETCTBOBATL YC/IOBUAM, HE06X0-
AUMBIM NS pocTa UAW NOAJEP>KaHUA XU3HECMOCOOHOCTHN ONpefje/leHHOW JIMHUN KETOK.

MOXHO BKOYUTHL B COCTaB Cpefbl aHTUOMOTUKMK, y6e[MBLLUUCL, YTO OHW He OKasblBalT OTpuLia-
TeNbHOro BO3AENCTBUSA Ha MUCCNefoBaHue.

CTabu/IbHOCTb Cpedbl KyNbTypbl MOXeT pas3inyaTbCA B 3aBUCMMOCTWM OT KOMMO3ULMWU W YCNOBUIA
XxpaHeHus. Cpefy, cofiep>xallyto CbIBOPOTKY W FI0OTaMUH, XpaHAT npu Temnepatype oT 2 40 8 ‘C He 6onee
7 cyT. Cpegfly, cofepXallyt rloTamuH, XpaHAT npu TemnepaType oT 2 o 8 ‘C He 6onee | mec.

6.3 pH KynbTypasibHbIX Cpef NOAAePXKUBAKOT Ha YpoBHe 7.2—7.4.

7 MpWroToBneHWEe MATOYHON KNETOYHON Ky/NbTypbl

7.1 Wcnonb3ys BbIGPaHHYH NIMHWIO, TOTOBAT COOTBETCTBYHOLLEE KOMMYECTBO KIETOK, UYTOGbl UX XBa-
TWO Ha BCe UccnefoBaHUe. ECNU KNETKU [JO/MKHbI 6bITh BbIpalleHbl U3 KyNbTyp, B3ATbIX U3 XpaHWUINLLA,
rge OHU XpaHWIuCb B MPUCYTCTBMU areHTa, 3aliuLLAlOLLEero or BO3AeCTBUS HU3KUX TemmepaTyp, 3ToT
areHT ygansioT. Mepej MCnosib3oBaHWEM K/IETKU MepeceBaloT X0Ts 6bl 04UH pas.

7.2 KneTkv yfansioT 1 BHOBb NMPUBOASAT BO B3BELLIEHHOE COCTOsSIHME NyTeM (pepMeHTHON n/mnm mexa-
HU4ecKoli fesarperayuu, UCNofib3ys HamGonee NOAXOAALMIA MeTOL 4351 KaXA0W NMUHUKU KNETOK.

8 MeToabl nccnefoBaHus

8.1 KonunuectBo agy6neii

[na npo6 n KOHTPONA He06XOAUMO UCMO/Ib30BaTb HE MeHee Tpex Aybnei.

8.2 VccnefoBaHue BbITAXEK

8.2.1 NS AOCTMIKEHMS BO3AeNCTBMA BbITSXKEK KanalT onpefe/ieHHOe KONMYecTBO NOCTOAHHO Mepe-
MeLLUVMBaeMOW K/IETOYHOW CYCMeH3UN B KaXfblil cocys. PaBHOMePHO pacnpeAensioT KNeTKn no noBEpPXHO-
CTW KaX[oro cocyfa nerkum BpalleHneM.

8.2.2 BblfjepxuBatoT Ky/bTypbl npu (37 + 2) *C B Bo3ayxe B NpUcyTcTBUM 5 % (Mo 06BEMY) ABYOKUCHU
yrnepoga wam 6e3 Hee B COOTBETCTBMU C BblGpPaHHOW ANSA KynbTypanbHOI cpeabl 6ydepHOA cucTeMoli.

ViccnegoBaHne MOXHO OCYLLECTBAATb HA MOHOC/I0€, K/IETKM KOTOPOro NMPUKPENAAITCA K KaKoMYy-
nn6o TBepAoMy cybecTpaTty, WM Ha CBEXEeNPUroTOB/IEHHbIX CYCMEH3NOHHbIX KNeTKax.

Mpwn oueHKe o6pa3oBaHNA KOMOHWIA cnefyeT NCNOMb30BaTb COOTBETCTBEHHO HU3KYH NMOTHOCTb Kile-
TOK.

8.2.3 OcmaTpmBaloT Ky/NbTypbl NpU NOMOLLM MUKpPOCKONa.

8.2.4 MpoBOAAT nccnefoBaHNe Ha cCamoli BbITSXKKE U CEPUH pa3BefeHNI BbITAXKMW, UCNONb3ys ANs
3TOr0 KyNnbTypasibHYt0 Cpegy.

Ecnu B uccnefoBaHMy UCNO/b3YIOT MOHOC/IOW, TO Ky/IbTypasibHYO Cpefy crefyeT yaanuTb, 0TAeNTb
0T Ky/NbTypbl U 06aBUTb HEOOX0AMMOE KOMMYECTBO BbITSHXKN UIN e pasBefeHNe B KaXAblili U3 COCY0B.

Ecnn B nccnefoBaHUM MCNOb3YOT CYCMEH3MOHHbIE KEeTKUW, TO f06aBNSIOT BbITSXXKY WM ee pa3se-
feHVe B KaXAbllii 13 gy6nnpyroLLmx cocyaoB cpasy Xe nocsie NpuroToBAeHNA KNeTOYHOW CYyCMeH3nu.

8.2.5 Hedunsmonornueckyo BbITSXKKY, Hanpumep BOAy, M3y4daloT npu Hambosee GpuU3MONOrnMyYecku
COBMECTMMOI KOHLEeHTpauun npu pasBefeHnn B KynbTypasbHON cpege.

MprvMeM aH e — PeKOMEHAYETCS UCMO/Mb30BaTh KOHLEHTPUPOBAHHYIO Ky/bTypasibHyHO Cpedy, Hanpumep
2, 5 [Ans pasBefeHHbIX BOAHbIX BbITSKEK.
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8.2.6 [106aBNAOT M3BECTHble KO/MYECTBA MyCTOro peakTUBa, OTPULATENLHOIO U MOMOXMUTENbHOTO
KOHTPONS B ONONHUTENbHbIE Ay6AUpytoLLmMe cocyabl.

MpumMeyaHmne — KOHTPO/Ib B BUfE CBEXEN KyNbTypasibHOM Cpefdbl Mpy Heo6X0AMMOCTY MoABepraoT
nccnefoBaHuo.

8.2.7 NHKYbuMpYyOT cocyfibl, UCNOMb3Ys YCNOBUSA, NpeasioXeHHble B 8.2.1, B TeUeHMe nepuoga Bpe-
MEHW. COOTBETCTBYHOLLEr0 CMeunpruyecKMM yCN0BMUSM BbiGpaHHOro nccnefoBaHus.

8.2.8 Mocne MHKyb6auum oT 24 4o 72 4 onpegensitoT LUTOTOKCUYHOCTb B COOTBETCTBMK ¢ 8.5. Ecnm B
NCCNefoBaHUM UCMNONb3YIOT CYCMEH3NOHHYI0 KPaTKOBPEMEHHYI Ky/bTypy MOABUXHbIX K/eTOK, TO Bbl-
TSHKKY MOMeLLalT B cocyf nepej TeM, KaK B Hero [06aBnstoT KneTku. lMocne 3aToro cpasy onpeaensitor
LMTOTOKCMYHOCTb Npu TemnepaType n pH, cOBMeCTUMbIX C TeMMepaTypoi 1 pH KNeToK MAeKonuTarLmXx.

8.3 WccnepgosaHne MeToLOM NPAMOK KOHTaKTa

3T0 nccnefoBaHne NO3BONAET OCYLLECTBUTb KAYECTBEHHYIO Y KOIMYECTBEHHYIO OLEHKY LLMTOTOKCUY-
HOCTH.

8.3.1 ins npsAMOro BO3AeliCTBUS Ha UCCNeAyeMblil 06pa3eH KanatT M3BECTHOE KOJIMYEeCTBO MOCTOSIH-
HO NMOMeLLIMBaeMOl KNeTOYHOM CYCNeH3NN B KaX[blii N3 HYXHOro Konn4vecTsa cocys. PaBHomepHo pacrnpe-
[ensoT KAeTKU N0 NMOBEPXHOCTU KaXK4Oro pacTBopa, 0CTOPOXXHO Bpallas cocyf B ropuM30HTaNbHON naoc-
KOCTW.

8.3.2 VHKybuMpyT KynbTypy npu TemnepaType (37+2) *C B Bo3ayxe B npucyTcTBUM 5 % (no obbe-
My) AMOKCcUAa yraepoga nam 6e3 Hee B COOTBETCTBUM C BblIOPAHHON AN KyNbTypasbHOW cpeabl 6ydepHol
CMCTEMOW [0 Tex Mop. MOKa Ky/nbTypa He BbIpacTeT NpUGAM3UTENIbHO A0 COMPUKOCHOBEHUSA K/ETOK B
KOViHe norapu@Mmnyeckoi asbl KpUBOI pocTa.

8.3.3 OcmaTpuBalT KynbTypy, UCMOMb3YyS MUKPOCKOM.

8.3.4 YpansoT KynbTypa/bHYH cpefy. 3aTeM B KaxAblli COCyd AOMMBAOT CBEXYH Ky/bTypasibHYH
cpeay.

8.3.5 OCTOpPOXHO NMoMeLLaloT OTAe/IbHble MpenapaTbl UCCefyeMoro o6pasua Ha KAeTOYHbIN C/1oi B
LeHTpe Kaxaoro ay6nmpyoLLero cocysa v ybexaalnTca BTOM, UTO nNpenapaTt NoKpbiBaeT / ANoBepxXHOCTU
KneTo4Horo obpasua.

MposABAAIOT 0OCTOPOXHOCTb, UTOOLI NPefOTBPATUTbL HeXenaTellbHOe ABVXKEHWE NpenapaTos, MOCKOMbKY
OHO MOXeT MPUBOANTL K (PU3NYECKOMY MOBPEXAEHUI0 K/ETOK, KOTOPOe MOXHO HabnwpaTb B BUAe yyacT-
KOB KJIETOK, He JOCTUTLLINX KOHLa norapummyeckoii ¢asbl.

MpumeyaHuc — Mpy HEO6XOAMMOCTM NpenapaT MOMELLAOT B COCY/ Mepef TeM. KaK B Hero fo6aBnsioT
KITETKM.

8.3.6 NoToBAT fy6nupytowmne cocyfibl AN MaTepnanos 0TPULATENIBHOTO U MOJIOXUTENTbHOr0 KOHTPO-
ns.

8.3.7 NIHKYybuMpyIoT cocyq B YCNOBUAX, ONUCaHHbIX B 8.3.2. B Te4YeHMe nepuofa BpemMeHU (He MeHee
24 4), COOTBETCTBYIOLLENO CNELNDUYECKUM YCNOBUAM BblIGpaHHOro nccnefoBaHus.

8.3.8 CnuBaloT BCN/IbIBAKOLLYI0 HA MOBEPXHOCTb KY/bTYpasibHYIO Cpeay v onpefenstoT LMTOTOKCUY-
HOCTb B COOTBETCTBUMU C 8.5.

8.4 WccnepgoBaHue NyTem HenpAMOro KOHTakTa

8.4.1 Anddpysna arapa

3T0 uccnefoBaHWe UCMOMb3YIOT ANA Ka4yeCTBEHHOW OLEHKM LMTOTOKCUYHOCTM. WccnefoBaHue He-
NPUrofHO ANS BbIMbIBaeMbIX NPOAYKTOB, KOTOPble He MOTyT AudyHAMPOBaTL Yepes CNOW arapa.

8.4.1.1 ATA nccnefoBaHNA KanalT WM3BECTHOE KOJIMYECTBO MOCTOSHHO MOMELUVMBAEMON KNeTOUHOA
CYCMEH3MN B KaXAbIA N3 HYXHOT0 KonyecTBa fy6nupytoLmx cocyaoB. PacnpefensioT KNeTKU paBHOMEp-
HO M0 NMOBEPXHOCTU KaXKAoro cocyja, OCTOPOXHO Bpallas COCyfibl B FOPU30HTa/IbHOM HanpasieHun.

8.4.1.2 Nuky6upyoT KynbTypbl npu (37 £ 2) *C B Bo3gyxe ¢ 5 % (Mo o6bemMy) ABYOKWCKU yriepoja
nnn 6e3 Hee B COOTBETCTBUM C BbIGPAHHOW ANA KyNbTypasbHON cpefbl 6ythepHOl cMcTeMOn [0 Tex nop,
nokKa KynbTypbl He BbIPacTyT Npu6AN3NTENbHO A0 CONMPUKOCHOBEHUS K/IETOK B KOHLe norapudmmyeckoli
thasbl KpMBOI pocTa.

8.4.1.3 OcmaTpuBaloT K/eTKU, UCNOMb3ys MUKPOCKONM.

8.4.1.4 YpanawT 13 cocyAa Ky/AbTypasibHYIO cpefly. 3aTeM rOTOBAT CBEXYH Ky/bTypanbHyl cpeay,
CMellaB CbIBOPOTKY C pacTasBLUMM arapom, 4Tobbl OKOHYaTe/lbHas KOHLEeHTpauua arapa coctaaysna ot
0,5 0 2 r/n, 1 packanbiBalT COOTBETCTBYIOLWMA 06beM B Kaxablli cocyd. Vcnonb3yoT NCKNOUYNTENBHO
arap, KoTopblii NoAX0Aa ANSA BblpalMBaHUS KETOK MAEKONUTAKLWMX B KynbType. CMecCb Ky/bTypanbHol
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cpedbl C arapom Ao/iXXKHa NPeAcTaBAATb CO60I XMAKOCTb, TeMMNepaTy pa KOTopoit 0/KHA GbITh COBMeCTMMA
C TemnepaTypoil KNeToK MIeKONUTAILLUX.

MpunumeyaH nc — Bo3MOXHbI MOCTaBKWN arapa C JOCTAaTOUHLIM AMana3soHOM MOJSIEKYNAPHOIo Beca U
YNCTOTbI.

8.4.1.5 OCTOPOXHO MOMeLLLAT HECKO/IbKO MpenapaToB uccneayemoil Nnpobbl Ha 0TBepAeBLUNI Coi
arapa B KaxXfblii cocyf. Y6exgaloTcs, 4To npenapaT NOKpbiBaeT Npu6ansuTensHo 7|0 noBepxXHOCTU Kre-
TOYHOIO Cos.

Bce agcopbupytowme matepmanbl ¢ KynbTypaibHOW Cpefoit cnefyeT cMaymMBaTb nepes Tem, Kak no-
MecTUTb Ha arap, Bo u3bexaHue gerngpatayun arapa.

8.4.1.6 IoToBAT Ay6AupytoLWMe cCocyfbl C Npenapatamn OTPULATENIbHOTO U NMOMOXUTENbHOIO0 KOHT-
pons.

8.4.1.7 NIHKYbMpylOT cocyfbl B YCNOBUSX, NpeAcTaBneHHbIX B 8.4.1.2, B TeueHUe nepuofa BpemMeHU
24-72 u.

8.4.1.8 OcmaTpuBalOT K/ETKWU, OMPefensatoT LMTOTOKCMYHOCTL nepej 1 nocse yaaneHus npenaparos
c arapa. Mcnonb3oBaHne BUTaNbHOW OKPAaCcKMW, Hanpumep, HEMTPanbHOro KpacHoro, cnoco6cTByeT onpe-
[leNIeHNI0 LMTOTOKCUYHOCTU. BUTanbHY0 KpackKy MOXHO f06aBUTb O UM Moc/e NHKYbauun ¢ npenapa-
Tom. Ecnn Kpacka gobasneHa neped MHKy6aLmen, sawmnwaroT KynbTypbl 0T BO3feCTBUA CBeTa BO n3bexa-
HMe NOBPEeXeHNA KNeTOK BCeACTBUE POTOAKTMBALMUN BUTANbHOW OKpPacKuU.

8.4.2 Anthysmsa punbTpa

370 nccnepgoBaHne UCNOMb3YIOT AN KAYeCTBEHHOW OLLEHKW LUTOTOKCUYHOCTH.

8.4.2.1 MomewatT cBO6OAHBIV OT MAB ¢umnbTp pasmepom nop 0.45 MM B Kaxabli cocyd v fobaBns-
10T U3BECTHOE KOMIMYECTBO MOCTOAHHO MepemMeLlMBaeMoi KEeTOUYHOM CYyCNeH3nn B KaXAblii 13 COOTBET-
CTBYIOLLEr0 KOMIMYecTBa fy6nmpyoLwmnx cocyjos Ans ucnbiTaHnsa. OCTOPOXHBLIM BpalleHnem pacrnpegenstot
K/IeTKW paBHOMEPHO MO NMOBEPXHOCTU KaXAoro guabTpa.

8.4.2.2 NuKky6upyoT KynbTypbl Npu (37 = 2) 'C B BO3ayXxe B npucyTcTBun 5 % (No 06bemy) 4BYOKHU-
cu yrnepoga unm 6e3 Hee B COOTBETCTBUM C BydepHON cucTeMoli, BbIGpaHHOM ANS KyNbTypasibHOW cpeabl
[0 Tex nop. noka KynbTypa He BblpacTeT NpubAN3NTENbHO A0 COMPUKOCHOBEHUS K/EeTOK B KOHLe fora-
pudmnyeckoli dasbl KpMBOI pocTa.

8.4.2.3 OcmaTpmBaloT Ky/bTypbl, UCMO/b3YySA MUKPOCKOM.

8.4.2.4 Y pansaoT 13 coCy0B KynbTypasibHyto cpefy. 3aTeM GpuabTPbl CTOPOHOW, Ha KOTOPOI HaxogAT-
Cs KNeTKW, NOMeLLaloT Ha C/oli oTBepAeBLUero arapa (cm. 8.4.1.5).

8.4.2.5 OCTOPOXHO NomMeLLaloT fybaupyrouime npenapartbl ccaegyemoro o6pasua Ha BEPXHIOK CTO-
poHY (hnnbTpa, Ha KOTOPOl HeT KNeToK. YXMAKMe 3IKCTPaKTbl U CBEXeCMellaHWble CMecy MomelialT B
WHepPTHble KONbLA, HaxoAslimecs Ha hunbTpax.

8.4.2.6 oToBAT Ay6nupyowmne huabTpbl € NpenapaTtaMn OTPULATEIbHOTO M MOOXUTEIbHOI0 KOH-
Tpons.

8.4.2.7 NNHKy6upyT cocyfbl, UCMOMNb3ys YCNOBUSA, onucaHHble B S.4.2.2, B TeyeHne 24 i 10 MUH.

8.4.2.8 OCTOpPOXHO yAansawT npenapatbl ¢ (GUAbTPa U OTAENAIOT QUALTP OT NOBEPXHOCTW arapa.

8.4.2.9 Onpefensa0T LNUTOTOKCUYHOCTb, UCMO/Mb3YA afileKBaTHYI0 MeTOAUKY OKpallMBaHUA.

8.5 OnpegeneHne UUTOTOKCUYHOCTHN

8.5.1 OnpegenstoT LMTOTOKCUYHOCTb METOA0M KauyeCTBEHHOW MW KONIMYECTBEHHON OLEHKMN.

KayecTBeHHas OLeHKa: oCMaTpuBalOT K/ETKM Yepe3 MUKPOCKON, YTo6bl OLEHUTb U3MEHEHUSA, Ha-
npumMep. n3MeHeHue obeli MopdoNormy, BaKyonmsauuo, paciyenseHune, M3NC KNeTOK U LLeNOCTHOCTb
mMembpaH. OTK/IOHEHWe OT HOpPMasibHOW MOP(OIOrMK PerncTpupytoT B 0TYeTe 06 MccnegoBaHUKM onuca-
TeNbHO (Hanpumep He 06HapyXeHOo, He6oNbLIVe N3MEHEHWS, CPefHNE U OYEHb 3HAUYNTENbHbIE) AN LUp-
pamun (Hanpumep 0, 1,2. 3). OnucbIBalOT METO/ OLEHKUN B OTYETe.

KonunyecteeHHasa oueHKa: U3MepA0T KOMMYECTBO MOrMOLINX KNETOK, 3amef/ieHWe pocTa KIeToK,
nponvdepanmio KNeTok nam obpasosaHne KoMoHUIA. YNCNo KNeTOK, KOMYecTBO 6enika, BbICBOGOXAEHME
(hepMeHTOB, BbICBOGOXAEHWNE BUTANbHON OKpacky, M3MeHeHMWe MOABUXHOCTW KNeTOK WUAu APYroi nsme-
pUMbIA NapameTp, KOTOPbI/i MOXeT 6bITb KO/IMYECTBEHHO OLLeHEH NPW MOMOLLM 0O6BbEKTUBHbIX CPEACTB.
Pe3ynbTaTbl perucTpupyloT B 0THeTe 06 MccnefoBaHUN.

MpumMmcuyaHMc - [nA 0TAeNbHbIX METOAOB ONpeeneHNst UMTOTOKCUYHOCTM BO3MOXHO MoTpeGyeTcs
Hy/fieBoe Bpemsi W 6a30Bast JIMHUSA KIETOYHOIN Ky/bTypbl.
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8.5.2 Y6exgaloTcs B TWaTe/lbHOCTW Bbi6bopa MeTOLOB MCCNeA0BaHUSA, TaK KaK pesynbTaTbl UCCAefo-
BaHMA MOryT OKas3aTbCA HEYAOB/IETBOPUTE/NIbHbIMU, €CNn I/ICCI'Iep,yeMbIVI npenapaT BbICBOOOXAaeT Belle-
CTBa. KOTOpPbIe COXTAT NMOMEXN B TECT-CUCTEME UIN B USMEPEHUMN.

MpumeyaHune — MaTepuanbl, KOTOPble BbIAENSIOT (hopManibaerna, UccneytoT, ToNbKo onpeaensis
YKN3HECMOCOOHOCTb K/IETOK.

8.5.3 MpyU HanMuMM 0YEBUAHBbIX pas3NMuuii B pesynbTaTax WCCNefOBaHWI Mexay Ly6nupylowmnMu
cocydamu ¢ Ky/nbTypoii uccinegoBaHue crefyeT cUMTaTb Hey/A0B/eTBOPUTESIbHbIM.

8.5.4 ECnn O0TpuLATENbHbIW, NONOXUTENbHbIA UAW APYFOil KOHTPO/b (3TANOHHbIA KOHTPO/b, KOHT-
ponb cpefbl. NYCTON, KOHTPO/Ib PEaKTMBA U T. AI.) HE UMEIT 0XMAAeMOro OTK/IMKA B TECT-CUCTEME, MOBTO-
pAOT McCNefoBaHMe.

9 OTyeT 06 uccnegoBaHUM

B oTueTe 06 nccnegoBaHum AoMKHbI 6bITb NPUBELEHbI:

- onucaHue obpasua:

- TUHUN KNeToK;

- KynbTypanbHas cpefa;

- MEeTOf, OLeHKMN:

- XOf 3KCTparnpoBaHWsa (eCNN HYXXHO) W, MO BO3MOXHOCTW, MPMPOAA U KOHLEeHTpauusa BbiMbiBae-
MbIX BELLeCTB:

- oTpuuaTeNbHblli, MONOXUTENbHbBIA U Apyrve BUAbl KOHTPONS;

- 0CMOTpbI:

- nobble COOTBETCTBYIOLLME fJaHHbIe, HEOOXOANMBbIE ANA OLEHKU Pe3y/nbTaToB.

10 OueHKa pe3ynbTaToB
PesynbTatbl nccnefoBaHNs OLEHWBAOT KOMMNETEHTHbIE MHPOPMUPOBAHHbIE N1La, CNOCOOHbIE NpuU-

HUMaTb peLleHNa Ha OCHOBE [JaHHbIX uUccnefoBaHna. ECnv Ha OCHOBEe MOMYYeHHbIX Pe3y/ibTaTOB HeNb3A
caenatb BbiBOAbI, UccnegoBaHne noBTOPAMOT.
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MPUJTOXXEHUVE A
(cnpaBo4Hoe)

WccnepoBaHue Ha TOKCUYHOCTb Ha CyCFIeHEWIOHHOVI KpaTKOBpeMeHHOVI KynbType NoABMXHbIX K/NETOK

A.l TlpuroToBsseHVe BbITAXEK

A.1.1 FOTOBAT BbITSDKKN M3 KOHKPETHbIX U34e/IMN COrNacHO HOPMAaTMBHOM AOKYMeHTaLuu.
A.2 ViccnegoBaHue Ha TOKCUYHOCTb

A.2.1 ObopygoBaHve 1 peaKTuBbI

[nsa nposefeHNs nccnefoBaHNA MPUMEHSIOT.

- CTeHp 4N nccnefoBaHuia (A);

Npo6UpKM ¢ NPUTEPTOA NPobKoiA. 10 LWT., 06beMOM Mo 2 M

fosatop nuneroumnblin o6bemom 0.2; 0,1 mr;

BECbl aHU/IMTUYECKME C MOrPeLLHOCTLI0 B3BeLLMBaHNA He 6osee 0,001 T,

NUHLET aHaTOMUYECKNIA AIMHOW 250 Mm;

cocyq [btoapa. 2 L.

TepmocTaT ¢ MaKCUMasibHOM TemnepaTypoit 50 ‘C;

r/II0Ko3a. Y_f1.3;

HaTpWii IMMOHHOKMC/IbIA FPEX3HMELLEHVbINA. Y.A0»;

crnepma 6blka (3aMOPOXXeHHas B XUAKOM a30Te), UCMO/Ib3YIOT B Ka4eCTBe CyCMNeH3NOHHOM KpaTKOBPeMeHHOM
KyNbTypbl MOABWKHBIX KIETOK.

AJ1J1 B TedeHMWe IKCreprMeHTa TeMnepaTypa pacTBOpOB Lo/MkHa 6bITb (40 £ 1,5) ‘C.

AJ1.3 [ina onpefeneHna MHAeKCa TOKCMYHOCTM OMbITHOTO PacTBopa ero CPaBHUBAKOT C OTPULIATE/IbHBIM KOHT-
PO/IbHBIM PacTBOPOM (flaslee — KOHTPO/bHLIM PacTBOPOM). B KavecTBe KOHTPO/IbHOMO pacTBopa BbIGUPAOT T/IKXK030-
LHrparHyto cpegy (rnwkosa —4 r, uMTpat Hatpusa — 1r1. gucTunampoBaHHas Boga — 100 mn).

KOHTpONbHbI pacTBOp 04HOBPEMEHHO ABNSETCS pa3baBMTeNeM /19 OTTavBaHUA 3aMOPOXXEHHO crepmbl. OnbIT -
HbIM PacTBOPOM SIB/MISIETCS BbITSXKKA M3 U3AeNUSA, AOBeAeHHAas 40 M30TOHUW TF/IOKO30M M umTpatom (rokosa — 4 .
uuTpaT HaTpmst — 1T. BbITsbkKa — 100 m1). KOHTPOsbHbIV 1 OMNbITHBIA pacTBopbl Mo 0,4 M1 MOMeLLAT B NPOGUPKM
C nNpuTepTbIMM MpobKamn U CTaBAT B BOASAHYO 6aHto npu Temnepatype (40 + 1,5) C. KOHTPOMbHBIA 1 OMbITHbIM
pacTBOpbI MPUroTaBMBalOT 3apaHee, 3a 14 [0 HayaTa sKCrepumeHTa.

A.2.4 OnanBaloT 3aMOPOXeHHyY0 criepmy. [lo3vpytoT B Npobupku no 0J1 nam 0,4 mn pasbaBuTens v CTaBAaT UX
B BOZAHYIO 6aHi0 npu Temnepatype (40 + 1,5) ""C. OxnaxaeHHbIM [0 TemMrepaTypbl XXUAKOro a3oTa aHaTOMUYECKUM
NUHLETOM U3BMEKAIOT 13 cocyaa [ibroapa rpaHysy CrepMbl H OMyCKaloT B HATPCTbI pacTBop. He gonyckaetcs onam-
BaTb HECKO/IbKO FpaHyn B OAHOM Npobupke!

Cpasy nocre pasmMopaykMBaHus Coep>XXMMoe NMPOGMPOK CIMBAIOT B O4HY NPO6MPKY, TLLATEIbHO MepeMeLLIBAOT
1 NOMy4atoT MaTOYHbI PacTBop CrepMbl.

AJ1N Ans npurotoBneHns paboumnx 0bpasLioB B MPO6VPKIN C KOHTPO/bHBIM U OMbITHLIM PacTBOpaMu NoMeLLaoT
no 0,1 Mn MaTo4HOI pacTeopa Crepmbl.

A.2.6 Paboune obpasHbl NepeHOCAT B KioBeTbI (Kanuinsapbl). KioBeETYy ycTaHaBMBAKOT B KlOBeToAepKaTesb (Ka-
PeTKy) 1 nomeLLaoT a cTteHg AJl.

A.2.7 HakanivsatoT aKCnepuMeHTa/IbHble faHHble. [Py 4OCTVKEHUW HyMEBbIX 3HAYEHUIA NoKasaTens NoABuK-
HOCTM 130 BCEX KIOBETaX MpeKpallaloT NpoLecc HaKomnIeHUs JaHHbIX.

A.2.8 ObpabaTbIBatoT 3KCMEPMEHTa/IbHbIE JaHHbIE C MOMOLLbI0 KOMMbIOTEpa.

[na Kaxaoi npobbl paccumnTbIBAIOT CPefHEB3BELLIEHHOE BPeMS MOABWKHOCTM / (. YCNOBH. eg.

i)

'C = |n*« [ |

rge T —/-c 3Ha4yeHWe NOKasaTessi NOABUKHOCTY;
i — TeKyLumMii HoMep OLEHKW MoKasaTensi MOLBUMXKHOCTY.
[N KOHTPOJIbHOWM 1 OMNbITHON BbIGOPOK 06PA3LL0B BbIYUCASIOT CPEeAHEE apUPMETUYECKOE 3HAYEHNE U CPefiHee
KBafipaTNyecKoe OTK/IOHEHUWE, MO KOTOPbIM B CBOK OYepefb PacCUMTLIBAOT /151 KXKAOW BbIGOPKN KOIPHULMEHT
Bapuvauum C, %, no gopmysne

C=1!r 100,

rae 8 —cpefHee KBaapaTnyeckoe OTK/IOHEHWE;
X — CpeAHee apuihMeTMUECKOe 3HaueHMe.
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Mpy NonMyyYeHUU 3HaUeHUA KO3(hULMeHTa BapraLmm XoTs 6bl A1 og4Hol U3 BbIGOpoK Gonee 15 % akcnepu-
MEHT MOBTOPSIOT. ECNM KO3((hMLUMEHT Bapuaumy A/1si KaXaoli U3 BbIGOPOK MeHblue Wiu paBeH 15 %. pesyrnbTarbl
CUMTAIOT CTATUCTMYECKU 3HAYUMBIMM.

3aTeM BbIUMCASIOT MHAEKC TOKCUYHOCTM h o chopmyre

H = ‘K- 10,
*1
roe 1o un —cpeaHne apuUMeTHYECKME 3HAYEHUS| CPEAHEB3BELLEHHOTO BPEMEHN MOABWKHOCTM COOTBET-

CTBEHHO [/1 OMbITHOM W KOHTPO/IbHOV BbIGOPOK 06pasLioB.

A.2.9 OugeHKa pe3ynbTaToB UCMbITaHWA

Viccnegyemyto mapTuiO M3LeNNiA CUMTaOT HETOKCUYHOW, ecn MHAEKC TOKCUYHOCTU paBeH 70—120 %. Ecnn
MHAEKC TOKCUYHOCTU HC COOTBETCTBYET YKa3aHHOMY Mpefeny, UCMbITaHUA MOBTOPSAIOT. ECAM 1 B 3TOM cnyyae MHAEKC
TOKCUYHOCTW HC COOTBETCTBYET YKa3aHHbIM Mpedenam, NapTuio U3AeNiA CHATAOT TOKCUYHOMA.

A.3 CTeHf 419 NPOBeAeHNsT UCCNefoBaHN

A.3.1. HasHaueHve cTeH/a st NPOBEAEHUS CCeL0BaHWIA (fanee —cTeHAa)

A.3.11 CreHp npefHa3sHaueH 41 UCCMEf0BaHNSA BbITSDKEK.

A.3.2. TeXHNYECKME XapaKTepUCTUKN CTeHaa

A.3.2.1 InvHa BOMHbLI Na3epHOro msnyyveHus 0,63 MKM.

A.3.2.2. MOLLHOCTb /1a3epHOro n3nyyeHna He meHee 1 MBT.

A.3.2.3. Bpemsa oaHoro aHanmsa ot 10 o 300 ¢ ¢ warom 10c.

A.3.2.4. Bpemsa nepemeLLeHMs Kanunnispa ¢ o6pasHoM He 6onee 2 c.

A.3.2.5. Bpems o6paTHOro xofa kapeTku He 6onee 15 c.

A.3.2.6. TemnepaTypa npob n paboumx o6pasLoB BananasoHe 35—45 ‘C ¢ warom | 'C. OTK/I0HeHVE TemnepaTy-
Pbl OT YCTAHOB/IEHHOO 3Ha4deHusa +0,5 &C.

A.3.2.7. OCHOBHbIe pa3mepbl Kanunnspa npuseseHbl Ha pucyHke A. 1.

A.3.3 KpaTkoe TeXHWYeCKOe onvcaHmne CcTeHaa
A.3.3.1. PyHKLMOHa/IbHAA CXeMa CTEHA U NMpYiBefieHa Ha PUCYHKe A.2.
KOHCTPYKTVBHOE UCMOJTHEHWNE CTeHAa 06ecneynBaeT O4HOBPEMEHHYIO
OLIeHKY MOZABMKHOCTMN CyCrneH3un paboyeto obpasua 1 Bu3yasibHoe Habnio-
[ieHne 3a K/IeTKammn CyCreH3un.
A.3.3.2. MpoBefeHe nccnefoBaHni
BkntoyatoT cTeHa. C MOMOLLBI0 KOMMbIOTePa 3aatoT KOHTPO/epy He-
06X0AVMble 3HaYeHUs TemnepaTypbl KapeTKu u 6/10Ka Mo4roToBku npob,
BpeEMS 04HOr0 aHasIn3a, KONMYeCTBO MCMOMb3yeMbIX BAHHOM 3KCMepUMeH-
Te Kanunnapos. locne nonyyeHnst Ha MOHUTOPE MHgOPMaLyn 0 AOCTUXKe-
HVUN 3a3faHHbIX 3HaYeHWUl TeMnepaTypbl ro-
TOBAT paboume obpasubl B COOTBETCTBUM C
A.2.5. MepeHocaT paboume obpasLibl B Kanws-
nspbl.
MomelwaloT Kanuspbl ¢ padbounMm
obpasuaMn Ha KapeTKy W ycTaHaB/MBalOT B
npusog. C NOMOLLbI0 KOMMbIOTEPa NPOBOAAT
NAEHTU(MKALMIO KanuaispoB M 3amycKaoT
NPOLIECC HAKOMNEHNS 3KCMEPUMEHTa/IbHBIX
faHHbIX. py JOCTVXKEHWUN HyfeBbIX 3Haue-
HWIA NOKasaTensi MOABMXKHOCTM BO BCEX Ka-
NuINApax ocTaHaBIMBAKOT MPOLIECC HaKor/e-
HWSI 3KCMEPUMEHTa/TbHbIX AaHHbIX U NMPOBO-
JAT UX MaTeMaT4ecKyto 06paboTKy HO anro-
puTMam. npuBegeHHbIM B A.2.8. PesyfbTarhl
pacyeToB pacreyaTbIBalOT Ha NMPUHTEPE U1 3a-
nvceIBalOT B 6asy faHHbIX. Mpu Heobxoan-
MOCTM MPOUCXOAsLLee B Kanuinspax ¢ pa6o-
MMM 06pasLiamy HabMoAAT BU3yaslbHO Ha  / —Kanwiap: 2 —KapeTka, 3 —rnpumxl: 4 —BMoK TepMOoT U TMROIMVH,
akpaHe. MoaaepxaHme Heo6XoAMMON TemMne- 5 —Jiasep; 6 — CCTofersiresibHast  MIacTuKa; 7 — MUKPOOOBLEKTU:
paTypbl KapeTKu 1 Ha GOKe MOAroToBkM  1—CrETOACMTCbTas MnacTvHa, P—awpar: 10 —wvacka; |1 —coTommon;
npob, a TaKke NepeMelLieHNe KapeTKy ocy- Q_Wmmfé-'b’ 6}13 - KOHTpO/Viep: 614_K6%M”b*(géep‘ IS — npuHTep;
LLIECTB/IAOT aBTOMATUYECKW C NMOMOLLbH0 KOH- —0/IOK TOATOTOBKIA NPOD 1 pabo4iX copaTHoi
TPO/NEPa N KOMMbIOTEPA. PricyHOK A.2 — ®DyHKLMOHA/IbHAsA CxeMa CTeHaa
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