MEXMOCYOAPCTEEHHLIA COBET MO CTAHOAPTH3ALIMM, METPONOIMH M CEPTHOUKALIMK
(MIC)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(15C)

) _ rocT

MEXIOCYOAPCTBEHHBIW

CTAHOAPT 33638—
2015

METOLb! UCMbITAHUI
XUMUYECKOW NPOOYKLIUM,
NPEOCTABNAIOLEN ONMACHOCTb
NS OKPY>XAIOLLEN CPEQbI

McneiTaHusa No BO3AeNCTBUIO
Ha NONOBO3penocThb pbIb

(OECD, Test No 234:2011, MOD)

Mapanwne opruyHaneHoe

Mockna
@ Crannaprandwopm
2018

GostExpert.ru
https://GostExpert.ru/gost/gost-33638-2015



https://gostexpert.ru?utm_source=pdf&utm_medium=55170
https://gostexpert.ru/gost/gost-33638-2015?utm_source=pdf&utm_medium=55170&utm_term=page

MoCT 33638—20135

Mpeaucnoewne

LlenK, ocHOBHLIE NPUHUKNL W OCHOBHOR NOPAZOK NPoEeOEHWA paloT No MexrocyJapcTeeHHOR CTau-
AapThaadky yeradoenerwsl MNOCT 1.0—92 «MewrocydapocTBeHHAR CHCETEME CTAHAADTHIAUMH. DCHOBHEE Mo-
nokeHkas W NOCT 1.2—2009 «MewrocydapcTEEHHaA CHCTEMA CTaHJapTHIaUWWK, CTaddapTel Mesrocyoap-
CTEEHHEIZ, NPABMNE M PEKCMEHTALMK N0 MEMIOCYJApPCTEEHHOR cTamgapTviauvy. Mpasuna pazpaboTim,
MNPAHETHA, NPHMEHEHKA, COHOBMEHKE K OTMEHE! R

CeeaoHMA o cTaHgapTe

1 NoGroTOBNEH degepansHbtiM MOCYLApcTEEHHEM YHATADHEM NPpeanpHATHEM « BCepoCcHBCEME Ha-
YUHO-HCCNEg0BATENECHHMA MHCTHTYT CTaHZapTHAAUWA MaTepHanoe » Texsonoruis [TCYT «cBHMK CMTe) Ha
OCHOBE AayTEHTHHHOMD NEPEB0ga Ha PYCCKMA A3BIK AOKYMEHTA, YEAIaHHOMD B NyHETE 5

2 BHECEH ©enepansHsis areHTCTBOM NO TEXHWYSCKOMY DEryNHMpoRa ko M MeTponords (PoccranoapT)

3 NMPHHAT MewrocydapcTEEHHBIM COBETOM MO CTAHIAPTUIALWA, METPONCIMK KW CERTHOMKALKMK [Npo-
ToRan o7 27 okTAbpa 2015 . Me 81-1)

38 NpUHATHE CTAHOSATA NPOroNOCoBaANM:

Kparkoe HaMmMEHoBEHdE CTiane Kog ctpane no ME CORDALSEHHOE HAWM S OSEHNE HALMOHANENGTE DRrans
no MK {MCC 3186 ) 003—197 A GO 3166) 00497 MO CTARDAPTHSALHH
ApMEHWRA AR BlvHskoHoRMUEN Pacnybnmes AprMeHER
Eanapyce BY MoccradgapT PecnyBrmen Banapyos
Eupriann LAE] HblpresacTanaapT
PocorRA RLU Poccrannapr
TapsmswcTax TJ TapsuscTaHoapT

4 Mpukazom PedepankbHoro anEHTCTEA NG TEXHAYECKOMY PErYyIIHMpPOBAHMID W METRCNOMMK oT 13 HoabpA
2015 r. Me 1780-cT MexrocygapcTeeHHER cTangapt MDCT 33638—2015 epeged B ASACTENE B K3YECTRE Ha-
UMoHaneRoro cTaddapta Pocorackol Segepaudu ¢ 1 centabpa 2016 r.

5 Hacroaw«i cTasoapT MogufHUMDOBAH N0 OTHOWEHHID K MEXOYHapoauony gosvmedTy OECD, Test
Mo, 234:2011 Fish Sexual Development Test {O3CP Tect Me 2342011 MonuiTakkAa no B33JeRcTERID HA No-
NOBOIPENOCTE PaID) NYTEM WIMEHEHKA CTRYET VPR,

CpapHeHHEe CTPYETYDEI MENIYHAPOIHOM NoKYMEHTS CO CTRYKTYDOW HACTOAWETO CTAHAARTA NRUEEEEHG
B NpHnomerna A,

Mepeeoa © AHMWACKDMD S3RKE (0.
CTenade COOTEETCTEMA — MoauwduuMposanHan (MOD)

& BEBEEH BMNEPBLIE

]
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Huchopmanud of UIMEHEHLUAY K HECTOAWEny cmandapmy nyBnuxkyemca 6 exe2oduos uxgopwadu-
OHMOM Yrazamens «HaluosanbH pe Cmandammbiy, & MeKCH UIMBHEHUDT U TONDasoK — & GWeMEcTYHo
UHGDODIM AL UOMNHOM YRasamene «Hauybolanerse cmakdapmeis. B ciyyse Nepeclompa (JaMeHsl) Uiy am-
HAEHE! HACMOALESD CMandanma Ccoomesmomayowes yasdomrnerue Bydem onmpEnukoeaHD 8 EXSWECTYHDIIA
UHPODMALLOMHOM Yeasamene sHaluonanstse crmaddapme s, Coomeamemeyriuan uWibopaauus, yeedom-
NEMUE [ MSKCTEl DPEIMELLBKNTICA MaKke 8 UMb opMayuoRnod cucmeMs obes0 NonbIoaaNLs — Wa o=
UUATEHOM calme Pedepanbtosn S2eHMOTea Mo MEXHUYECKOM) DESYIUDCEaHII U Mempaiosul & cemu
MHmaHem (www.gost ).

@ CrampapThHdopm, 2016

B PoccHdckol Pedepaului HACTOAWMA CTAHAAPT HE MOHET GbiTh NOAHICTER WAW YACTHYHE BOCMPOKI-

BEOEH, THPAKMDOBAH W DACNPOCTPaKEH B KaYecTee oMUMANLHOND HIgakuA Ge3 paspelweHina DegopankHoro
ATBHTCTAEA NO TEXHUUECKOMY PECYIMDOBAHKIO M METOONOTMM
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Beenenue

HacToAlwxia cTasgapT paspaboTad Ha OCHOBaHWA DELWEeHHA, NpUHATOTS B 1998 L 0 HeobXogHMOoCTH pas-
pAGoTEN HOBOMD MMM SOHOBMNEHMIO CYLWECTEYIOWEs PyKOB0ACTES N0 HCTILITAHMIO A8 CEPMHKEHIZ H MCNETaHAA
NOTEHUMANLHEX BEWSCTE, OKAILIBAKWME OTPHLATENEHOE BIMEHUE Ha aMOOKpUHHYKD cucTesy. MeTog nonk-
TaHWA BOANSHCTEMA Ha nonoeoapenocTs peld (FSDT) Gwn onpegenes B KaYECTRE NEQCNEKTHRHOMD METoaa,
OXBATEIBIOWETD HYBCTBHTENEHYIO CTAOMIO LHKNG PAIBWTHA PeiB, PEAMMEYIOWYH Ha XMMWYECHHE BEWEBCTES C
ICTROMEH- M aHOp0reHNoaotHEM JelcTere. MeTod MobiTAaHHA NPoOXcgMn MeERNaSopaTopHy NpoBERKY GO-
CTOBEPHOCTH NpAMeHeta ¢ 2006 no 2010 ., B koTOpoH BaiNK BANKEWDOBEIHE B KaYeCTEe 0GbLERTOR BOALEH-
CTBHA AnoHckad opuans (Orpzias latipes), nanko-pepdo (Danio rerfo) W Tpexkrnaa konowea (Gasterosteus
aculeatus) ¥ YacTHYHO BANKMOKPOBaH YepHER ToncToronce (Pimephales promelas) [1]-13]. Danssii npoToxan
QCHOBAH HA MCNONE3CBAHWA ANGHCKDH CPWIHK, TREXKHIMION KoMOWKA W Sadwo-pepio. No cywecTey, NpoToRan
ABNASTCA paclKpeHWen [4], o KOTODOM BO3OERCTEME NPoOJOMEEaeTch 00 HACTYNNEHKS NONoBXIRENOCTA ¥
pwil, 7. & okono 60 cyT nocne BeEAynneqda (dph) GnAa ANCHCEDR OPWAKK, TReMHIMoR KOMoWKE 1 JaHH0-pepUo
{nepuog BoaaelcTEMA MOMET ObiTe KOpOYe UM GNHHKEE ONA ADYTMX BHAOER, KOTOpsIe SyOyT BandIKpoRaTsCA
B gantHerwsM), 1 go0asnAmnTCcA KOMEYHEIE TOHKW, 9YBCTEMTENEHLIE K BOIOSACTBHIO IHOOKDHHHOE CUCTEMBI.
C nononezosadven FEOT USHWBRETCA BMMAHKE XMMHASECKHE BEWECTE HE PAHHER CTAOMH UHMKNS pajsrTHA
eIt © NpegnanaraemMeid OTPUUATENEHEM BO3OERCTEMEM HA JHJORDHHHYHW CUCTEMY [HANPUMED, WHTHBWTODoD
ICTPOrEHESA, AHAPOMEHESA W CTEDOWACTEHE3A), 4 WMEHHD HA NONCESIPENocTE. MoNsiTaiwe BeN0YasT Coue-
TaHWe OBYE CCHOBHBIX IHODKEHMHHEIX KOHEYHEIX TOYEK, KOHUSHTpaUMID BuTennoreHuia (VTG ) v dedcTrnmee-
CHOE COOTHOWEHHE MNONoa, NoIBCNAWKE 00 LACHHTE MEXAHMIM DEACTENA ACTBITYEMOTD XMMASNSCKOrD BeLe-
ctea. FS0T mMoryT HCNonNeIcBaTeCR ANA OUSHEK ONacHOCTH W DHCRA 33 CHET WIMEHEHWA DEHOTHNWYSCHSTD
COOTHOWEHHA NOMOE 8 PENESAHTHIA NoMYNALMK. DOHaKko 8cnki MeTod NPpUMeHAETCA ANA oUeHER SNacHooTH
WK pHCES, TO HE CNegyeT MCNoNe30RaTE KOMMIUEE, NOCKONsKY WMEKLWHEECA JaHHEe N BANMEALKKA NoKaski-
BAKIT, 4TO ¥ AaHHOro BMga psif peako HabnooaioTca HEaMeHEHHA eHOTMAMYECKOrD COOTHOWEHKE NOMNcE B
peayNETATE BOANERCTEMA MCNBLITYEME BELWBCTE.

MpoTokon ocHOBaH Ha peibe, NoGBEpIHYTON BOIOSACTEKID XMMWHECKHY BEWACTE Yepes Body 8o Bpe-
M NEPHOOA NoNOB0MD CoOIPEBAHMA, B KOTOPOM, KAk OHWWOAETCA, Phibbl NPORBEMAKT HAWGONEE BLICOKYID HYD-
CTBHTEMLHOCTE K BAAAHMID XMMHASECKHN BEWSCTE, ORAILIBIIOWWY CTRHUATENLHOE BIHARWME HA JHZORDHHHYH
CHCTEMY ¥ NEEMSTCTEYIOWWME NONOBORMY DAIBATHIC. B Ka4ecTEe NOK3IEATENEN CRAJAHHEE C IHACKDHHHONA Ch-
CTEMON HAPYWEeHWA PA3ENTHA HIMEDAKTCA AB8 OCHOBHLIE KOHEYHEIE TOYKW. KOHUSHTRaUMA WTG W cOOTHO-
LWEHWE NOMNoE, 4T0 ONPEgenACTCA WCCMHEOoBAHKEM MICTONOTMK NoONoBLIX Mened. MWMCTONaTonorMa NonoBsx
Wenes (GUueHKa W onpeJeneHne cTagri DaIedTHa COUMTOR W CNepMaTsackios) e ApnAeTSA obAsaTensHoM.
Kpome TOro, rAe aTo BOIMOMHD, ONPEgendcTcrd MeHeTHYackni non (HAnNpHMep, Ha ANCHCKDW ORWIHY W Tpex-
WM KOMOLWEE ). HanyY@e Mapeepa reHeTHYEckorD Nona JasT CyLecTEEHHOE NPeHMyILEcTED, NOCKONsKY 3T
NOBBIWAET MOWHOCTE CTATHCTHMEM COOTHOWEHMA MONCE W NOIBONSET ONPE0EnNTE HHAKBROYAMNBHYID CRMEHY
feHCTHIMYECKSTS Nona. Jpyrve OCHOBHLIE KOHEYHBIS TOYKM, KOTOpbLE CNegyeT WIMEepATh, BEMSHaKT Cko-
POCTE BoIMYNMGHAA, BeidMBAHWE, ANHHY W Maccy Tena. MaTog MCnbiTaduA MomeT GLWTe aganTUpoBaH K GRyTiamM
BUOAM PeID, MOMEMS YNOMAHYTEY BoilLE, NP YyoNoRHd NPoBEgeHrA NPoUsdyPRl BANKOALKMK, aHANOMAYHOR
NoOOENaHEoR GNA ANOHCKDN OPHanK, TREXMINON KOMKWEA 1 J3HH0-DEQUD, I8 KOHTPONBHEE Bhibsl B KOHLE
HMCNBITAHNA NPoXoOAT nonoeoe gubdepeHupoeanne, ypoeHK VTG GolNKM QOCTATCHHMO BRCOKMMKA ANA BRIAB-
MEHAA JHAYHMTENEHEX AIMEHEHMA, CEAIAHHBIX C XMMHAYECHAM BELEBCTEOM, W YYBCTEHTENEHOCTE TECT-CHCTE MBI
YCTAHABNKBANACE ¢ MOMOWEK STAHGAPTHLIX KTHEHLX N8 IHOOKDMHHOA CHCTEME XWMWYSCKHX DELWECTE,
TARWK KAk AHTHICTROMEHEl, SHTHAHIPOMEHE, WHIHDATODG 2poMaTasel W T. 4. KpoMe Tons, oT4eT{s) No eaniga-
UMM CO CobiNEOA Ha Jgadkbie FSDT ¢ dCnonbaohaHdei OpYTHE BAG0E peld DonmeH|{Hel ) BblTe pacCMOTpEH{E)
D3ACPE a wTord Bankvgaudi GoN¥HE PEcCHMaTpPHEATECA B KAYECTREE YO0BRNSTE0RHTENBHEX,

Wl
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M E X T 0O CY O APTCTUBEUHUHUB # cC T A HODAPT

METOObI MCMNBITAHUKM XMMWYECKOW NPOOYKLKWA,
NPEOCTABNAOWEN ONACHOCTE ANA OKPYXAKLEW CPEQLI

HonbiTavua Mo BO30EHCTEWD HA NOMNOBOIPENOCTE Phib

Testing of chemicals of environmental hazard.
Fish Saxual Developmant Tast

Oara seenenwna — 2016—09—01

1 OBbnacTb NpHMEeHEHWA

1.1 HacTofwWi CTaHgapT YCTaHAEMNWBAET METOD WCNBTadWA BOANSRCTEMA BEWEeCTE Ha NonoBoape-
nacTe peit FSOT v vivo, npeadaiHaqdedksi GnA oSHapyseH s XMMHAYSCKAX BEWECTE © aHgpOreHHBIMKA K
ACTPOTEHHBLIMA CROACTEAMM, 3 TAKKE aHTHAHOPOMEHHLIMM, AHTAICTPOMEHHBIMA K AHTKOMEYIOWMMA CTEPOM=
gorexea ceolcTEamMu. Paas Bankdauky FSOT {1 1 2) oxpaTelBai0T ACTROMEHEl, AHADOMEHE B XHMEYECENE BE=
WECTES, WHMHBUpYIoWHEe cTeporgoreHes. 2HMerTel aHTAaroHKCTOR JCTROMEHOR W adgporeHon &8 FSOT npeag-
cTaeneHe: B Tabndue 1.

1.2 FSDT ve pacnpocTpasAeTcs Ha PENPoayKTHEHYID CTAOKMIO PAIBWTHA PG, W, CNeaoBaTENLHD, B gaH-
HOM METOOE MCTBITAHWMID NOGBERTANTCA XMMWYECHKE BELWLECTER, KOTOPKIE, KAk NEPE0NOnaraeTcs, BNManT Ha
BOCMNPOHIBEOEHAE B GONEE HAIKAX KOHUEBHTPALMAK, Y8M Ha NoONoBE0e DAIEMTIE, W WX OUSHHBAMT B MeToge,
KACAIOWEMCA BOCNPOWIBeneHHA.

2 TepmuHbl M onpeneneHus

B HacToAWEM cTaHaapTe NpMMeH2HEl CNE0YIoWHMe TEPMWHE C CoOTBETCTEYILLMMK ONPEOENEHNAMA

2.1 ocHOBHAaA KOHeYHaA ToYka (apical endpoint): Beiaseawwas hdekT Ha yRoBHe NonyiaLFE.

2.2 ASV. JHaqeHME HACLILEHKR BO3OYXE.

2.3 bruomapkep (biomarker): Beldb Bamlki 30akT Ha YPoBRHE OTOENBHOMD OpraHnama.

2.4 dph (days post hatch). Que nocne seinynmeHKA.

2.5 DMY: Y-cuennesuesi DM-0omMeH rewa, HeobxX0OuMeld GNA PazBUTHA CamMua Peibsl OpHaKaA.

2.6 ELISA (enzyme-Linked Immunosorbent Assay): MunyHodrepMeHTHIR TRERR0d@aIHEIE aHaMKa.

2.7 macea peibil [fish weight), Colpan Macea peibisl {Macca, ONpegeneHHan Nocne NoOMaKMBIHKA HBoYX0 ).

2.8 FSDT (Fizh Sexual Development Test): TecT no OUEHKE BNWAHWA Ha NONCBOIPENGETE ol

2.9 HPG ock (HPG axis). NanoTanamMo-rinodvaapHo-roHadHan och.

210 pwbbi-repmadgpoauTi (intersex fish): Puba ¢ Gonee 4es 0040 SRUEKNETKOR B CEMEHHKKAX Ha
6 NpoasanMIMpOBaHHBLIX CPEIOE MNK CNERMATOTEHHEIMM KNETKAMI B ANYHMEAX [0a/HET).

2.1 ypoBeHk 3arpyakn {lcading rate) Ceipan macca pebisl Ha eguHduy obbema Boge.

2.12 MOA imode of action): Mexasuzm geRcTBIA.

2.13 RT-PCR {reversze Tranzscriptase Polymerase Chain-React): [NonvMepasHan yenHdan peasyuws c ob-
pATHOW TRPAHCKDHNTAZO0M.

2.14 TG (test Guideling): PykoBodcTeo NG WCNLITaHHIO.

2.15 negndrpepeduMpoeandan peiba (undifferentiated fish): Peiba ¢ roHanamd © HEPaanndHdMaibm
MoNOBLIMA ENETEAMA.

2.16 Vitellogenin (WTG): BUTennoreHMH,

Wznauue odiuKansHoR
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3 O6wKHe NoNoKeHHA

3.1 VTG B HOpME NPOAYKUMDYETCA NEYEHBH SRLEKNAOYLMK NOIBOHOYHBIX CAMOK B OTBET Ha IHOOMEH-
Heli 3cTpored B Kpoar [5). NpogyeT SEMNAETCA NPeOwWecTEEHHHEDM DENKOE AMYHOMD MENTEa M NOCNE CHHTEA
B NedeHd TRAaHCNopTHRYETCR C KPOBOTOKOM B AWYHMMKM, [0 OH 3AXBaTHEASTCA ¥ MOOWPUUHDYETCA Noa 0eE-
CTEMEM PAIBWBAR0WMKCA AML. CHuTed VTG NPoUCEoquT Ha OYeHE HUIKOM YPORKHE, XOTH OSTEKTHRYETCA ¥ He-
NaNOROIPEnkX Pl M BIPOCNED CAMUOER PRB, NOCKOMNLEY OHM HE WMENT QOCTATOMHOND YPORHA 3CTPOreHa o
KpoaK. JAHaKe NeYesHs CnocobHa CHHTRIMPOBATE M CEKDETHROEATE VTG B OTRET HA CTHMYTALMIO JKIOMEHHEIM
acTporeHom [6]-[8].

3.2 Mamepenne VTG cnysuTt ans obHapyeHHA XHMAHEcKEE BEWESTE © JCTROTEHHEN, AHTHICTROME-
Hislbd, SHAPOMEHHBIM MEXAHHIMOM OEACTEMR 1M XWMHUYECKME BELLECTE, HADYLLAWHE CTEPOUOOIEHaa, HanpH-
MEQD. MHTMEMTOPOR apoMaTaiel. OOHaADYHEHNE XMMAYECKHE BEWECTE C ICTPOMEHHEM DEACTEMEM MOMHO Npo-
BOOWTE N0 WIMEDEHMIO MHOYEUMI VTG v camuos pellibl, W B CNEUWManeH0R HaydHoil nuTepaType MMEEeTCA
GoMbLUCE KONMHEcTE0 cooBwernid Na aToMy eonpocy. Mugyeuka VTG Geina Takse NpogeMoHCTRHRPORAHA Mo-
che Bo3edcTeNA apoMaTHIMpoORaHHBIX anaporeson [9], [10]. CHupeHHME YRORHR LHPEYMHMDYIOLW WX ACTROreHoR
Y CAMOK, HANDUMED B DEIYNETATE WHIMBHMDOBAHKA APOMATAIAR, KATANWMIWDYIOLEA NEERPALLEHWE 3HO0MEHHOMD
aHZporeHa B NPUpoOHE acTporeH 17B-3cTpaguon, NPUBOOKT K CHMEEHWID EoHUEHTDaUMA VTG, 4T MCnoNk-
ayeTch ana ofHapyWeHnA XMMUYEcKX BRWECTE, 08nalaowny MHMMGUEYIOWIWMK CROACTEAMM B OTHOLLISHME
APOMATAIL, WM MHMEUTORDOR CTEpOMaOrEHesa B GONee WWpokom cMbicne [11]. YeTasoBneHo 1 MMEeeTch
MHOM cooBWEHWA 0 GHONOMHYECKO SHEHEHHA KIMEHEHKA ypoRHA VTG nocne sHrnbrpoBaHMA 2cTpOreHas)
aponatas [12], [13]. Oaxako, BOIMIKHD, 4T Ha cHHTEs YWTG v CamMoK TakKe MOryT OKalbiBaTe BOWAHHE
XUMHYECKHE BEWECTE. 0GNnaganliie ofWei TORCHYHOCTER W 3drderTami, HE CEAAHHBIMK © IHOOKEMHHON
CHUCTEMOH,

3.3 Beino yonewHo paspadoTaldo W CTAHOAPTHIMpOoBAHo ONA WWPOKOTD MPHMEHRSHWA HECKONBKD METO-
000 KONWYECTESHHON oueHkh VTG B npobax KpoaK, NeYeHd, BCeM TENE MW MOMOreHaTe roncaHoro XB0cToBD-
ro KOHUOE, OTOBpaHHBE OT OTEEMbHEX PRB, 3TO OTHOCHTCA K JaHWO-DepW0, TREXWIMOR KOMoWKEe 1 ANCHCKDN
OpMIMM, 8 TAKKE YACTHYHO BANUOMPOEAHHOMY BALY TOMNCTOMONGORA, MMEKTCA METOOR BHOOCNEUMMYRCKOnD
R YHOEpMEHTHOND TEEpaodasHoro asanudaa (ELISA), B KOTODGIX MCNONBIYETCA HMBYHONMMWAA ANR KONH-
qSecTEeHHON oueHks VTG [B]. [14]-[20]. ¥ ANcHCEOA OpH3HMKA K DaHBO-DEDUC CYLUBCTEYET BbICOEIRA KODDENALMA
MEROY HMAMEPEHHBIME YRoaHAMK VTG B NnasMe Kposqd, Nededd 4 roMOoreHaTay, ¥oTA aHanda roMoraHaTo
MOE33LIBAST HECKONBKD Gones HMIKME IHAYEHKA, YeM aHanya npod nnasmel [211-[23]. B npunosesse I npu-
BEdeHkl METOOMKH OTEopa npod ans adHanKaa VTG,

3.4 HMamarenne QeHoTUNuSSEcKoro CooTHOWEHKWA NONoE (NPONoDUMA NONoER] ARMASTCA KOHEYHOR TOY-
KO, OTpEMAIOWEN CMady nona. B npueuwne, acTporedsl, auTUacTpOorgssl, aH0poresHsl, adTHaHOpOreHs M
KUMHYECEWE BELWECTREA, KHMWEGHPYIDLWME CTEPOMGONEHES, MOTYT BNEATE Ha COOTHOWEHKWS NONCE ¥ pasBHBa-
KiWHxcs peib [24]. BeNo NoOKaIaqHo, 4To 3Ta CMEeda Nona ARNAETCA Y4acTHYHo COpaTWMOoN ¥ JaHHd0-DEepHd
[25] nocne BO3OEACTEMA XMMHWYECEHX BEWECTE C© 3CTROMEHONOAO0OHEIM JERCTBWEM, TOROA KaK CMEHa NoNa no-
CRe BoIGREACTBMA XMMMYECKKS BEWESCTE C aHaporeHonadobHes QeRcTEMEM ARNAeTCR NocToRHHGE [26]. Mon
ONQESEnASTCA Kak canka, camey, repMadpoiuT (O0UHTE 1 CRepMaToreHHee KNETHH B 040 roHage) Wi
HeguDDepaEHUMPOEEHHER, KOTOPLIE YCTAHABNMEATCA MMCTONOMAHYECKMM WMCCNedoBaH e NoNoBLIX Manes
OTAeNbHBIX Phil. PYEOROOALME YyEAIAHWA NDUESOEHE B NpANoweHn E w [27].

3.5 MeHeTUYeCKHi Non CnpenenfAeTcs © NOMOWEID MeHETHYECKHY MAPKEPOR, KOMDE oMW MMEIOTCA Y 0aH-
HOTD B0 peib. Y CamMikl WM camMua ANoHCKOR ORHIHMK COCTEETCTEEHHD MMl XX W XY MOryT OeiTe obHapy-
HEHE G NOMOWELKD NONUMERSIH0A ULenHoR peakukn (PCR), vax Y-cuennedHesi DM-nomen rena (DMY) moweT
BeiTe onpegened (OMY oTpuUaTensHbii MNKM NoNOMMTENEHENR], kaK onvcans & [28], [29]. Ans TpexMrmion Ko-
NIDLWKK CYWaCTEYET adanorisHiel smetod PCR onAa onpedenedina reHeETHYECKaTS Nona, onMcaHisA B NprUno-
weHHA K. ECnv re HeTHYECEWA NON MOHEeT GbiTe MHOKBMOYANLHO CEAIAH C© PEHOTHMNWYECKHM NOMOM, TO MOL-
HOCTE MCNLITAHKA NOBRLIABTCA, U NOITOMY TeHETUYECcKHi Non cnegyeT onpegenATe Y BUE0E C YCTARMEHH MM
rEHETHHECKMMK NOMOBLIMKY MADESDaAMM.

3.6 B COROKYNHOCTH OBE OCHOBMBIE IHOOKDHMHHEE KOHEYHEE TOYKK, WTG ¥ COOTHOLWEMWE NONOR, MOo-
ryT CEHOETENECTROBATE OF IHOOEDHHHOM MEXaHHMIME SedAcTEMs [MOMA) XdMAYeckoro BelwecTea {CM. Ta-
anuua 1). CooTHOWEHWE NoNOBE ABNASTCHE BAMHBM SHOMapKepoM Ha ypoRde nonynaguu [30], [31] v gna
HEKOTODRIX YE8THO ONpedeneHHeM MEXaHnaMom QelcTerA, peaynetaTel FSOT MoryT ObiTe MONONE30BAHLI
ONA CGUEHKW CNAacHoCTH M PUCKOR, ecni aTo OyOeT couTeso usnecoolpasHeIM paryNspyIoWKM OpraHomM.
B HacToAwes BpeMA TAKKMIA MEXaHWIMaMK JeRcTEWA obnaganT MHrMBHTOpEl JICTPOMeHoE, aHOPOTEH0E W
CTEpOMOoraHess.

2
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Tabnuua 1 — Peasums aHOORDMHEL KOHEHHEE TOHEY SMNA XAMWHECEHY BEWECTE C DA3NNHHBIM MEXSHHEMOM OSACTEMA
Mexannaw peractens (MOA] VTG VTG CODTHGWEHAE I Comnem
Cnabei aroHWCT SCTROraHas i | T e T Hemathde paHUMPOBAHHEIE [32], [42]
T vnm
CMMbHEA SroHACT SCTPOMSHOR T 1 T Hegmhthe pEHUMPOBAHHRIE, [23], [42]
HeT
" w 1.
AHTAFHHET ACTROIEHOE 1 i EPEHLNDOBAHHEE [34]
4 v L '
ArOHUCT BHOpPOTEHOE 5 Saar T, war § [33], [26]
AHTAMOHACT SHOPOTEHDE - - 5. T repmadpoont [35]
WrimbuTop apomarase i 1 + [11]

YonoBeHeE 000AHAYEHWA, NEHHATEIE B Tabnrue; T— NOEBILLEHME
+ — CHUMEHWE HE NEPCEERAKST,

MpuaMmeyanKme — MOS B HACTOAWES BREMA 3300EYMEHTHPOBAHE B MEHBLUEA MEDE.

4 MpuHUKMN MeToga

4.1 B vCNeTaHddyd BOIJedcTEMIO NOGEEPranT pelby OF TONBKD YTO ONNOGOoTECDEHHON ARUEKNETEM 00 aa-
BEpLIEHHA NoNoaol andidhepe HUKALKKY HE MEHES YEM B TREX KOHUEHTDALMER MBI TYEMOrD BELUECTRES, PACTRO=
PEHHOMD B BOAE. YCNOBMA WCTIBITAHWA 00NMHbl DeiTE NPOTCMHBIMK, 33 HCKMCHEHHEM CAYHAER CTCYTCTBMA NoH-=
MOOHOCTIA WNW COCTRETCTEYIOWWY CECHCTE MCNBITYEMOND BELWECTES [Hanp«WMep, CrpaHieHian pacTEopHMOCTR).
HMeneTanke HaquHaeTceA © NOMELWEHEA TOMBKD 4T0 ONNodoTeopEHHEY ARUEENETOR (00 paclenneHnA Bnacto-
OHCER) B MCNBITATENEHBIE KAMEDLL. 3arpyaka Kamer ONA KaMIoro Brga onKcasda 6 7.1.2. ns eanioipoBaHHbx
BHO0E PeD SNOHCKDA OPAIME, TREXKMION KOMKLWER K JAHWO-DEDHs, MCNETaHKMe 3apeplUasTeA Ha 60 cyT nocne
BEYTUNEHHA. [0 OHOHYAHHMH HCNBETaHKWA BCA Peifa NOOBeprasTcs MyMaHHol 38TaHazkue. BUCNorHYeckyse npody
(NAazmy KpoaK, NEYEHE MK MOMOMeHaT MONoBHOMO KBOCTORMD KOHUOR) oTEMpaaT AnA asanuaa YTG oT Kkasnon
pribiE, 8 OCTABWYHCE YACTh hHECUDYVIOT NS MACTORONMYECKON CUBHER MOHA, © UEnNs0 SNpe0eneHna eioT=
MWHECKOND NoNa; AoNONHKTENEHS MOEET GbiTh BRINCNHEHa THCTONATANOMA (HanpWsMep, oNpegensHne cTagnid
roHagn, yposeHe repmadpoguTos). BUonorkyeckan npoba (adaneHsld MM CRAKROA MNaBHKMKE) ANS CNEenEneHua
MEHETUHECKOND Nona oTOWMpasTcA ¥ BHAOE, 0ANagaiolikMy CooTESTCTEYIOWMME Mapkepani (npanoseqda ¥, K.

4 2 KpaTkoe ONHCaHWe COOTEETCTEYIOWMY YCNOoBWA WCNbTAHKA, CNeunpbuYHBEx NA BaNMOHpOBaHHBIX
BHOCE ANOHCKOHR OPHIMKA, TREXWITION KOMLWEH W J3HW0-PERHo, NPWBOOUTCA B NMPHNCHEHHR A,

5 Wudopmauma ob UcnbITYyeMOM BeElWeCTBE

5.1 JonsHis DelTe B HANHYKKA DEIYNETATE MCNLITAHKE OCTROR TOKCHYHOCTH HNH DPYIOND METOOa OLEHKKN
EQaTEOCEoHHON TORCHHYHOCT TG 215 [36] n TG 210 [4], npednoyTATENeHS Ha BAGAX, BeICpaHHbIX ONA JaHHoro
HCNBITAHWA. KpomMe Toro, gonwHel BelTe OAHHEE N0 PACTEORWAOCTH B BOOE W JARNSHWY NApDoOE WCCNenyesMor
BELECTEA M HAOEMHEA METOO KONWYECTREHHON 3HanUaa XWMWSECKorD BeWEeCcTEa B MCNTATENLHEN K3mMe-
pax ¢ MIBECTHOW W NOOTEERHOEHHON TOUHOCTED M NPegencm obHapyMeHna.

5.2 Opyraa noneakas MHpopMaLiia BRIKYaeT CTRYETYPHYIO oply iy, SUCTOTY XMMWYECKoro BelLecTBa,
CTAGMNEHOCTE B BOOE W Ha ceeTy, pKa, Pow 1 peayneTaTel MCNETaHuA Nno Buopaanawenqe TG 301 [3T7].

5.3 KpuTepuu npHeMnemMocTH HENLITaHWA

OnA NpAeMneMocTH PEsyNETATOR HCMLITAHKA OCMEHLl COGNINOaTeCA CNeayowHe YononHa,

- KOHLEHTDaUWA PacTRoPpEHHONS KWCNOpoga ACitEHa COCTaENATE HE MeHes 60 % aHa4e A HackiLWEHWA
poagyxa (ASV) B TEMEHME BCETD WCNBITAHMA;

- TEMNEBDATYPa BOObl HE QOMKHE OTNHYaTecs Bonee 4eM Ha = 1,5 °C Mewdy MoneTaTenNbHbIMK Kasmapa-
M B NI0BOR MOMEHT BPEMEHN B TEHEHWE NEPHMOOA BOIQERCTEMA W QOMHMHA NoOQOepsHBEITECA B TEMNEpaTyD=
HEX GMANAICHAX, YKAIAHHEX O7A TECTOBLIX BUOOR [NpUnodeHmre A);
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- OOMEHEH AMETECA B HAMKMHYKK BANWOWPOBAMHEIA METOD aHAMNKIA WCNBITYSMOrS XMMWYESCKOND BELGCTES
C NpegenosM ohHaDYRaHKR JHAYHTENLHG HMHE CaMOoN HMAKOA HOMWHANEHGR HOHUSHTRAUWA, W DOMHHE GRTh
MoySeHBl GaHHbIE, NOOTEEEHIANWAE YIOENSTESPUTENLHOS COXPAHEHWE KOHUSHTPAaUMK MCNBITYEMOrD Ba-
WECTES B pacTEOpE B npegenax = 20 % coegHed HAMepReMon BEnWYiikHb;

- ofilwan BesKMBAEMOCTE ONNoOCTRODEHKEX SRUBKNETOR B EOHTDONE W B TEX CNYYa8X, KOMDa OH HMEETCH,
B KOHTDONE Ha PAcTEODWTENE J0N#Ha BelTe BONes Mnk pasHa NpedenaM, onpedencHHbll B NPANCHEHRW A,

- KEpMTEDHW NPHEMNEMOCTH, CEAIAHHLIE © POCTOM M COOTHOLWEHWEM NOMOB, N0 OKOHYAHMKH WCNbITaHMA
OCHOBRIBIKTCA HA JaHHbX, NONYYEHHBIX 0 BOHTRONSHEX MEYNNax (0FbegUHEHHEIE KOHTROMAX HA PACTROEN:
Telk W BO0Y, 8CNd OHWY IHAYHTENBEHD OTAWYIINTCA, TO TONBKD HA PACTBOPHTENE)!

Hrosckas opyzng Oaruo-papyo Tpexvrnas BonKHLE S
Pocr GLpapslse: pub, > 150 mr = T8 mr > A30 mr
TNOCNS NPOMOKSHAA HACYRD
OnuHa (CTAaHOAPTHAR ) = 20 mama > 14 mam 20 mma
GO R {CamuB e camim) 07O % 30-70 % 3070 %
manas

MEpK MCNoNBIOBAHKKA PACTEOOMTENA OH HE OCMMEH OXAILIBATE CTATHCTHUECKH JHAYMMOS BRWAHKE Ha
BEHMBIEMOCTE W HApYLIaTe IHO0KDHHHYID SYHELUWD MK OKatkiBaTe SPYIHE OTDHUATENbHEIE S0MpPEKTE Ha
pAHHKY CTAOWAX PAIBWTHA, 4TO NOKAABIBAET KOHTPOMNE HA DACTEODWTENE.

Ecnu HalniooaeTca OTKNOMEHKE OT KDMTEDMEE NPHEMNEMOCTH WCNBITAKKWA, TO NOCAEOCTEMA CRegyeT
YUHTERIEATE NPHMEHHTENEHD K JOCTOBEDHOCTA DEIYNETATOR WCNBITAHWA W NPOAHANWIKPOBAHHBIE DaHHLIE
BEMNICHAIOT B OTYET,

6 OnuvcaHwe MeToga

6.1 MeneiratensHsie KamMepsl

MoryT BeiTh HCNONEIODAHE KAMBDLI M3 CTEKMNE, HEDMABSIOWER CTANW WKW ADYIME XHMAYECKH AHEPT-
HilX Marepianoe. Paisepsl EamMep SON#He BbiTe DOCTATOHMHO BOnsLAsK, STOGE oDeCnEYHBaNNCE KPHTEDHM
YVROBHA Jarpyand, NOHBESEHHLIE HW¥e. MenaTensHs, YToDs MCNBTATENEHEE KAMEDL PACTICNArandcs NooHs-
BOMBHD B MECTE NPOBEIEHKA WCNEHTaHWA. PadgosMvidpOoBE3HHEBIA GNodHblf JWI3RH C KaMO0H EoHUEHTDALWEH,
MEACYTCTEYIOWRA B Kawgom BNoke, SENSETCA NDELNOYTHTENEHES NONKOCTEID PAHSOMKIMPOBAHHCSTD OWIan-
Ha. MoneiTaTensHsle KAMEDE O0ME sl DETE 3aLHWLIEHE OT HEXENATENEHOMD HAPYLLEHAA.

6.2 Beibop TecTOBLIX BHAOR

PeroMenayemMee Buos petf npuBegeHbl B NpUIoKEHWA A, TpoUSaVDEl BKTIOYEHMA HOBRIX BUOOB NpH-
BEAEHL BO BREOEHWH.

6.3 CopepsaHHe pOAMTENLCKOrND cTANA Phib

MNogpoGHys WrEOopMaLWID O COOePHaHKA POOWTENECKOTS CTaaa poid B YIOBNETEODHTENLHEDN YCNOBWAK
MOHO HaATA B TG 210 [4]. PogrTensckoe cTao peid KOPMAT O4WH WNH 083 pa3a B 0eHe COOTEETCTRYRILLL MM
KOEHACIE.

6.4 Obpawerre ¢ IMEPHOHAMA M NHYHHEAMBA

6.4.1 BHavane ambpruotbl M NAYAMHEN NOOQEERraKT BO30eAcTENK B OCHOSHOR EAMEDe, B KOTOPOR Haxo-
AATCA GONee MANEHLEKME KaMEphl M3 CTEENS WK HEDHABEKILUER CTamny, CHATEEHHBIZ CETHATLIMN CTOPOHAMM
KW addansd, GnA oDecnedeHisa NoToka WCNbITYEMOND BEWECTEa Yeped KaMmepy. HeTypEyneMTHLIR NoToK
YEPEI ATH ManeHbEHE KaMep oOeCNEHHBaNT CYCNEHIWDOBAHKWEM Wy COQEPMMMOTD NeDEaBNKEHWEM DYyYROHA
KaMEphl BBEDXE M BHAI, HO BCEMOA COXDAHRA ODTaHMIMbl, NOTPYHEHHEIMA B BOOY.

5.4.2 Ecnii KOHTERHEDE], PELUETEN WNH CETEM © SRUAMHA MCNONB30BaANKCE ONA COOEpMaAHUA AHL BHYTDH
OCHOBHOH MCNBTATENSHOA KAMEDI, TO 3TH OFPaHMHKBAIOLWWE YCTDORCTEA YOANAOT NOCNE BuINYNNEHMS N4 K-
HIOK, 38 WCKNHEHHEM CETOK, KOTODLIG GCTAKTCR ONA NPEayNpesaeHHR HCHEIHOBEHKA Deil. EcnK cywecTayeT
HECEXOOMMICTL B NEPEHSCE NWHNAHOK, TO OHA HE JOMWHEl NOOBEPraThoA BO3NERCTEHN BOIGYNE W HE CRegyeT
WCNONs3I08aTe CETKM ANA BLICBOBoMIeHHA DhiDkl U3 KOHTERHEDOB C RRUAMK. CPOKM TAKDTD NepeHoca TIaRMcAT
07 TECTOBOMD BAOA pelf, W NEpEHOC HE BoRMOA TpebyeTcA.

4
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6.5 Bona

B xadecTee MCNLITYEMOR BOOR NOAXOOMT Nodas Boga, b KoTOpOoR TECTORRIE BUOLI B KOMTRONE BROEMBa-
KIT MO MEHBLLUEH MEDE TAK e, KAK B B0, ONHUCAHHOA B npunosedds B, O4a nonsHa DeTe NOCTOAHMOMD Kade-
CTEA B TEYEHWE BCETO NEPHUONa HCNuITadKMa. B LenAx rapadTii TOM, 4To BO4a ANd PRIBE0eHHA HE OKAILIBAET
CYLWECTREHHOMD BNUAHKA HA DeAYNETATE WCNHTAHKMA (MANpUMEeD, 33 CHeT BIaMMonefcTENA © MONBITYEMbIM
BELWECTEOM) MMM HEATUEHO BOAOERCTEYET HA NPOWABOOWMTENLHOCTE POOMTENLCKOM CTaga, Yeped onpeae-
NEHHLIE WHTERPEANLI BLeMEHl OTOWPaKNT BOOY ONA aHanydia. Takde NoKasaTend, kak oSWWHi opradudecKii
yMepod, NPoacOMMocTs, pH 1M Cogep¥aine BIRSUaHHBY TRRDOLX YACTHU MAMEDRIOT, HAMDWMED, paa B TRK
MECALA, KOMOa MABECTHO, YTO BOGA OMA PEiBEaeHnA OTHOCUTENLHO NOCTORHKA Mo CRoeMY KadecTey. lMame-
PEHWA TRXENLIX MeTannoe (Hanpussep, Cu, Pb, Zn, Hg, Cd, Ni). 0CHOBHLIX AHMOMOE W EATHOHOR [HANPUMEp,
Ca, Mg, Na, K, CI, 50,) » nectiuMaos Heobxoanmo NpOBOGUTE, BCMM KEYECTEO BOGL BbllblBAET COMHEHHE.
MogpotHan MHgOpMaUWa o XHMAYECKOM aHanKae 1 oThope npob 8060 Nnpyueegeda & 7.4.1.

6.6 HoneiTyemMbie pacTEO DI

6.6.1 ECni aTo B0aMOoEHS © NPAETHYSCKON TOYKK IPEHNA, TO MCNONsIYIOT NPOTOUYHY e clucTeMy. [Npr npo-
BEOSHMH KCMBITAHMA C NDOTOYHBIM OUIARHOM AN JOCTABKK CELHMA KOHLEHTPALWA B ACNTATENHEE KaMEDE
HEOBXOOWME CUCTEMA. HENPEPEIBHO O0IMPIOWAR W paifannAmnwas HEXOOHEIH CTOKDELIR DACTROD WCNLITYE-
MOTO BELLECTES (HANPUMED, O0IMPVIOWWA HACoC, NPONoPLHOHaANEHEN paltaBMTent ¥ CaTypauMoHHan cHCTa-
ma). CropocTh NOTOKOR PACTEOPOR M BOORI ANS pAISEIEHMA NPOREFAINT YEPEed onpedeneHHsEe MHTepaanks
BRPEMEHN B X008 MCNBTAHAA, M OHK HE J0MEHEl MAMeHATECE Donee 4em Ha 10 % B TeYEHHE BCEMD MCNBITAHWA.
Mogxogfan CROpOCTE NOTOKS COCTABNAST HE MEHSE NATH ODBEMOB MCNLTATENEMEY Kamep 3a 24 4 [4]. He
HCNONEBEIYVEST MNACTHKOBRIE TPYDKK UMK ADYIHME MATEPWANE, COTepHaline SHONOrHueckHd aKTHEHEIG XHMUYe-
CEME BEWECTES MMM BEWECTEA, afcopEMpyoWMe MCNBTYEMOS BELLECTRD.

6.6.2 CTOKOBRIA DACTESD NPEQNOYTHTENHS MOTOBAT G833 MCNoNB30EAHWA PAcCTEODWTENEN NPOCTRIM CHME=
WHBAHNER MM NEDEMEBLLINBAHMENM WCMLITYEMOND BELECTES B BOOe NG PAIEENEHHA C MOMOLWEID MEXIHUYE-
CEMX CPEOCcTs (Hanpyaep, BCTRREHWBAHKEM HNA YNETPAIBYKOM). EChK MCNBITYEMOE BERLWECTED TPYOHO pac-
TEOPMMO B 8008, TO MCNONEAYIOT NPOUEOYDEl, onucadtse B Pykoaooctee O3CP no paboTe ¢ BEWUECTBAMA,
C KOTOPEMA TPYOHD NECBOOWTE MaHHnynAukK [38]. MpeanoyTHTensH0 PAcTEODHTENE HE WCNONBIYHT, HO 8
HEKOTOPLIX CNYYAAK OH NPHMEHASTCA ONA NOAYYEHAA O0CTATOYHO KOHUEHTRHMPOBAHHONS CTOKOBOMD PACTRODA.
MprMeps NOOXO0ALME DACTEODHTENEH NPHUEEGEHLI B Cohimke [38].

6.6.2 CneayeT waberate NONYCTATHYECKME YCNOBWA HCNBITAHKEA, SCNKM TONBED HA TO HE MMEITCA BECKHE
MEKYKAHEl, CEATAHHBIE C MWCNBITYEMBIM BRILECTEOM [HANDUMED, 8ro CTaBWUNEHOCTEY, CrpaHMYeHHOR JOCTYNHO=
CThi0, BeICOKOH CTOMMOCTEID WK ONACHOCTEG NPA NPHMEHEHRA). ONA NoNyCTaTWYeckore METO0 BolNanHAIT
OB DaINUYHBle NPoUenyDEl BOCCTAHORNEHHE. B nepoos cnydyae HOBLIE WCNBITYEMBLIE PACTEODE FOTOBRT &8
YUCTRIX KAMEDSX, M BEOKMBLLME ARLA W NTHYMHKA OCTOROMHO NEDeHOCAT B HOBRIE KAMEepDkl, B0 BTOPOM TeCTo-
BLIE OPraAHWIME OCTANTCA B MCNBITATANEHEY KEAMERAX, 3 YACTE (HE MEH2E JBYX TRETEM) HCNbITYEMON BOOk
MEHABTCA EHEOHEEHD.

T MNpoeepeHuUe UCNbLITAHWA

7.1 YenoBswa BoagedcTBHA

7.1.1 CHop AMU M NPOACTKHTENBHOCTE

Ona npeaynpesgeHda MeHeTAYeCkorng CMELWERHA ARuE coBUpainT MAHKMYM OT TDEX Nap WNH foynn,
MNPEOHAIHAIEHHER ONA PAIBEOEHKA, CMEWWBIINT W NPOMABONLHD CTOUDANT ANA HAYANA WCNETaHMA. Onu-
CAHME MCKYCCTREHHOM ONNOOCTEOREHMA GNA TREXMIMOH KOMMOLWKY NPHasaeHn B npunoseHsd 1. Moeneitaqme
HEYMHSOT K3k MOKHO DaMBWEe NOCNe oONNoEoTBODEHMA AL, NPeqRoYTHTENEHO IMODUOHE NOTPYMaIOT B HC-
METYEMEIE DACTEODE, NPEKDE Y8M HAYHETCH DACLLENNe e DRacToQUCKa, MK CpAZY e NOCNEe ATOH CTanKK
M HE NoagHees 12 4 nocne onnogoTeoperka. VICNBITasue NpogomydacTcd 00 JapepweHda nonosol gudde-
PEHUMALAK B KOHTRONLHCEA rpynne (80 oyT Nocne BeiNyNNeHMs QN8 SNoHCKOR ODMIKK, TDEXMIMOR KOO KE |
OaHBo-pEpra ).

7.1.2 3arpyaka

B Hadane MonbITasus YMCno onnoioTECREHHLIX AWML QONMHO COCTARNATE He MeHee 120 Ha Kawayi KowH-
LEHTRALWG, EOTODbIE PAINENAKT MENDY HE MEHEE YeTRHPEMA MOBTORHOCTAMK [ANA KOMTRONA NDWHATO pac-
NpegeneHke KEagpaTHeld KopeHs). Alua NporaBonLHE PACNPEnenakT (C NOMOLWEK CTATHCTHYECKWY Tabnuy

il
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ONA paHdoMd3an«E) mexay obpaGoThamu. YposeHe 3arpyaikd Jorsed GbiTe A0CTaTOYHD HH3KMM ONA Nog-
OEpHaHKA KOHUGHTRAWMKE DACTEODEHHOMND KMCNOpoOa Ha ypoade He seHes 60 % ASY Gea npamMoei aspalHd
kamep. 0nA HCNETaHuE B NPOTOYHERR YCNOBWAK DEKOMEHOYEMBIR YPOBEHE 38MDY3KK COCTaBNAET He &onee 0,5
r'n 3a 24 4w we Bonee 5 N pacreopa e noboe speMA. He noagees 28 oyT Nocne onnogoTEoPEHWA HMEaLie-
BCH KONWYECTREY Peifisl B NOBTORHOCTAX NepepacnpedensiorT Takuw obpaiom, 4To0s No BO3IMOEHOCTH B KaM-
A0A NOETOPHOCTIA HEXOTKNOCE PABHOE KONMYECTED Peibsl. ECNH Npd BO3AERCTEMH MCNBTYEMOMD XMMASSCKorD
BELECTEE WMEET MECTO rMbent pribkl, TO KONWYECTEO NOBTODHOCTER CORKPALWAnT Takkwm chpaiom, 4Tobe no
BOAMOEHOCTH NNOTHOCTE Peibbl NOGASEEHEANACE PABHOA ONA STOENLHEY KOHUSHTRAUWM,

7.1.3 Ceer A TeMneparypa

CRETORODH NegHod W TEMNERaTYRa 80060 A0MKHEl COOTEBETCTROBATE COOBRMAHMHIO TECTORLIX BHOOE, YC-
noewa Ana FSOT npueegeds B NpANOHEHARN A

7.1.4 Kopmnernue

Kopst W KODMISHWE ARNANTCA KPHTHHECKMMA QakTopami, W o4eHsL BaRHS, YTo0b HECBXoOWMOe KOnW-
YECTED Kopma oSecnednBancch QNA KawOon cTalWd B COOTBETCTEYIOWMWE HHTEpBaNtl BEEMEHN W Ha ypoB-
HE, OOCTaTouHoM ONA No4GepHaHWA HOpMansHons pocTa. Pelf KOpMAT BEONID © HEGONELWWMM MabbiTEoM. [nA
MOYYEHAA GOCTATOHMHOR CRODOCTY POCTa peiby KOPMAT HE MEHEE JBYX P33 B A@Hb [QONYCKIeTCcR oguH pas
B Q8HE NO BEXOOHBIM) C HHTEPBANOM HE MEHEE TPEX HACOBR MEMIY KaXOEM EopMnieHen. Manuwks kxopma
W eKanKKY yaanaoT No Mepe HEoSXOOUMOCTH GNA NPEAYNDERIEHKE HAKONNEHKE OTXOO0R ¥ BEIIEMTEHWA,
Kopma v pessMisl KOPMNEHMA NOCTORHHD KOPPEETHRYHITCA N0 MEDE HAKOMNEHKS ONsITa ANS YIYHLLUIEHER Bhi-
HHBABMOCTH W CNTHMK3AUMK pocTa. CnedceaTenkHo, JOMHHa GbiTe NPOBEOEHa NpefBApWTENLHaA paboTa
ANA NOATEEE#OEHWA NPeqNarasmMors PEskMa KOPMMISHAA NEHIHAHHL MW JXCHEOTaMH B 3ToH obnacti. Koped-
NeHrWe NEEKPaWanT 3a 24 4 00 ORCHYaHHA WCNETaHWA. [TpRMEDE COOTBETCTEYHILETD KOPMa NEpeYrcnertl B
MPANKREHAA A W [39].

7.2 MoneimyeMibie KOHUEHTPALLAK

7.2.1 Moneimyemble BELYECTES PaIMELWAIT COMNRCHO NPMNGEeHnD B, MuH#MyM TP ACTBTYSMbIE KROHLEH-
TPAUMA MCTIONSIYT HE MEHEES YEM B HETRIDEX NOATopHoCTAX. [ps peIbope OHANA30Ha WCMBITYEMEIE KOHUEHTDE-
LIMA Y4MTIBRIOT PEIVNETATE CCTPOMD ONbITE, B YACTHOCTH, KDMEYKD 3a81cHmocTi L., OT Nepyona BoafencTBKA.
Ecni peayneTaTsl SyayT WCNONe30EaTRCA ONA SUEHEW DHCKA, TO PEKOMEHOYETCA NATE MCTBTYSMbIK KOHLEHTDEUWHNA

7.2.2 He crnegyeT TECTHMPOBaTE KOHUEHTPALMA XMsuHacks pewects, va 10 % npessiwawwme LCxg,,
YOTAHOBMEHHYIO B ONBTE QMR BADOCbX ocobad, dnd Medee 10 srn. MakcHManeHan WoNbiTyEMan KoHUEH-
TRAUWA QON#KHE COCTARNATE 10 % aHavenda LC., ona ccobel, HakofAlWHEcA HA NUYUHOYHOR HENONCBOIPE-
Nol cTaguK pailsnTHA.

7.3 Kontpone

7.3.1 DononHATeneHD K MCNBTYEMBlM KOMUEHTRAUWAM CTAEAT KOHTPOMAE Ha BoOY ANA pajlBede ks [He
MEHEE YETEPEX NOBTORHOCTEN) ¥ NP HECDXOAMMOCT KOHTROME Ha PACTEOPUTENL (HE MEHEE YeThIDEX Mo-
BTOPHOCTER ). B MCNBITAKMK MCNONEIVIOT TOMNLES NOOREDEHHLIE DACTBOPWTENK ONA MCKMDYEHHA CTATHCTHYe-
CHH 3HAYKMMONS BNWAHKA Ha NADAMET DG HCNbLITAH KA.

.32 Ecne MCNonNe3yeTCA PACTEODHTENE, TO 80 KOHEYHAA EOHUSHTDEaUWA He SOMmKHa NpebbiwaTts 0,1
mMn [38], W oHa gorceHa OeiTe OOMHAKOROH BD BCEX HONLITATENLHLIX KAMEPAY, 33 WCKNEIHEHWEM KOHTPONA Ha
B0AY ONA palseneHdia. Do HaKo No BOIMOKHOCTA TAKON PACTBOPHUTENE HE WCMONBIYIOT WK WCNoNkEIY0T 8rg o
AR S M MO KOMLLE T DELAA.

7.4 MeprognYHOCTL AHANKTAYECKHMX OnpeaeneHHsd 1 HaMepeHrA

741 XumrHeckil aHania soHUeHTPAaUREA MCNeETYEMOIS BEWECTEAa NPOBOOAT 00 HAYANa HCoNsTaHHA
ANA NpoBEPEN COOTEETCTEME KPUTERWAM NpdemnemocTy. Boe NORTopHOCTH SHanNK3IMpyioT Nd OTENsHOCTA B
HaYane W KoHLE WCNeiTadiA. Bo spemA KCNBITAHWA ogHA NOBTOPHOCTE Ha KAHOYH WCNBITYEMYIO KoHUEHTRE-
LKIO SHANHMIMDYETCA HE MEHEE OOHOMD Paia B HELEMK, WIMEHAACE CHCTEMATHHECEN MENMTY NOBTORHOCT AMM
(1.2, 3, 4,1, 2....). Ecnk npoBel OCTaENAKT QNa adandaa Ha Bones noagHes Bpesa, To cnocol spadeHna npod
Aon#ed OpiTe NPeIEapWTeNsEHD BanuaypoRan. Npobsl QUIETEYIOT (HaNpUMER, © KCNONEICBEaHKEN DHNeTDa
C paamepon nop 0,45 MEM) ANK 4eHTpHGYMMpyIoT ONA TapasTHE TOMS, Y4TO 84anKa BeINONMASTCA Ha WCTHHHOM
PACTEODE XAMWHECKOMD BEWECTEE.

742 B xode WCNBITAHKWA BO BCEX WCNBTATENbHLY KAMEDAs HIMEDAIOT TAKKWE NOK3IATENW, K3k cogep-
AAHWE PACTEODEHHOND BMcnopoa, pH, obSWyio #eCTROCTE, NPOaGOHMOCTe, CONEHOCTE (NP HEOBXoGUMOCTH)

B
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W TeMNepaTypy. OO H pal B HEQErs M3MEPRIOT Kaxk MUHRMYWM COZEpMaHWEe PacTEOREHHOM KWCNopoaa, oo-
neHccTs (Npd HeoBLoguMocTH) W TEMOSpATYRY, B TO BPEMA KaK pH, NpoBogMMOCTE M MECTHOCTE — B Hadans
W EOHLE MCNBITaHMA. TeMNapgaTtypy Kenartenblo KONTPONHPOBATE NOCTOAHHD KaK MAHKMYM B O0HOR KCTbITE-
TEMEHOW Kamape.

7.4 2 PeayneTatel ACM#HE CCHORLIBATLHCA HE MAMEREHHLIX KOHUEHTpauxax, OOHaks ecni KOHUEHTpa-
WA MCMBITYEMOMD BEWECTEA b X008 BCEMs WCNBITAHWA B DACTROPE COXpaHANACE HA YIOBNETBOPWTENLHOM
YPOBHE, HanpriMep B npedenas £ 20 %% HOMUHANEHOA KOHUEHTPAUKWA, TO peayNeTaTe: MOy T OCHOBHBATLCA HA
HOMUHANEHBIX W HE HIMEPBHHLIX IHAYSHAAX KOHLEHTPALKW WCNBITYEMOTO BEWECTRA.

7.5 HatnwoaeHHA 1 MIMepeHAn

7.5.1 Cragua aMGpPHUOHANLHOTD PAIBMTHA

BoagelcTRME HAYMHAKT CRpady We Noche onnogoTEopEHMA 00 pacluenneda GnacTogucka v Me noag-
Hee 12 4 nocne oNNoOACTEODEHKUA ANA TOro, YTobk OXBATHTE CTAOKMK DAHHErD IMBDNOHANEHROMD PAIBHTHE.

7.5.2 BeinymnneHHe W BLiXHBASMOCTE

HabniogeH4A 33 BeNyNNeMue W BsMUEARMOCTE NPOBOOAT HE MEHE2 OOHOMD pala B CYTHW, W Oam-
Hetd perMcTpUpyoT. MepTeeie aMOpMONE, NHYAMHKKE W MONOOW peIbGE YOANAKT Cpaay e npa obHapyse i,
MOCKONEKY OHW BLICTDO PAa3NAaranuTcA M oKalHBEAINT HEraTHRHOES JS8ACTEME HA ADYIWK Dbld. Ooofyi DCTOpOMK-
HOCTE CREOYeT cOoBMnogaTe NpM YOane UM MepTBeeiy ocobei, 4ToGn He YOAPHTE M UaIuYecky He NoBpegTs
MPMNErainwmMe K HUM ARUaINMIMHKY, EOTODEEe ABMAICTCA OHEHE XDYIEMME U YYBECTEMTENEHLIMH KO BCAKOMY
BoA0EACTEMK. KpUTEpKMK rben paanvLaiiTCR B 3aBUCHMOCTH OT CTA0WA DAIBKTHA.

= ONA AKU, 0CODEHHD HA DaHHMX CTAOWAX, HMEET MECTO NOTERS NPOINAYHOCTI W HIMEHEHWE OKRACKH,
BLIZBAHHEE CEEDTRIBAHAEM WIMNK OCAMAEHHEM BENKS, 4TO NOHBCOWT K NOABRNEHHID Benoro MaTtoRors BHe -
HEM BlOA;

= ONA NWUKMHOK 1 MONOOW P HENOOBMKHOCTE WHMK OTCYTCTEME ObiXaTENBHEX OBEMEEHIAN, MM oT-
CYTCTEME CELOEYHBX COKDALLEHAR, WinK Denas MaToRas OKPACKA UEHTDANBHON HEPEHOA CUCTEMEl, WIHMK
OTCYTCTREME DEAKLIMA HA MEXAHWYESCKHE PAAODAMNTENN.

7.5.3 AHOMAN bHLIA BHEWHWA BAO

FervcTpypyioT KONUYECTEO NHYHHOK MNE peb ¢ asomMansHol GopMol TENa W ONMCLIBAKT BHEWHKA
BHO W XaparTep aHoMmandd. HeotxoowmMo oTMETHTE, HTO AHOMaNLHBIE IMEPUCHDL W MEYMHEE BCTPEYAIOTCA M
B HODME, M ANS HEKOTOPEY BAOCE MOMYT COCTARNATE NODASKA HECKOMEKME NPOUEHTOR B KOHTRONE AK). AHo-
MANBHER CCOBRR YRANAOT W3 MCNBTATENLHLIX KEAMED TONEKO 8 cnydae rdenn. Oa-ako 3To MOMET NpoTHeo-
PEYMTE HEKOTOPEIM MPUMHATEIM NOKENLHLIM NPABMTEAM, M 2CNW OTMEYROTCA IHAYMTENLHLIE CTRANAHMA [C YRE=
PEHHOCTEID MOMHD MPOMHCIKPOBATE O4EeHE TRENBEH K NETANEHEK MCXan ), TO peidy NOOBERramT AHBCTEIMH K1
JBTAHAINK COrNAacHD 3.6.1 W YIHTRIBAIOT K3k rHEens NpH aHanuIe JaHHLEx,

7.5.4 AHOMANLHOS NOBEAEHWE

Mo BHEWHEMY BUOY DEMCTRMPYIOT SHOMANWMY, HANDUMED MMNERBEHTIANALWK, HECKOODAMHUDORAHHOR
MAABAHKE, AHCMANEHYI HEMNOOBHMHOCTE M ATHNMYHOE NWWUER0E NOBEOEHAE.

7.59.5 Macca

B KOHUE MCMNETAHMA BCEX BLUKHMBLLWY Peb NOORSPraKT IBTAMAINA [SHECTEIMIO NPORCOAT NpK oToope
Npobisl KOOBRM) W MAMEDRIOT WHOMBMOYANEHYID MACCY TENa (NOCNE NDOMAKIBIHKA HACYX0),

7.5.6 AnuHa

T.56.7 B toHUE ACNBITEHHWA MAMELAKDT ONUHY TENA ¥ OTIENEHBIX DRID (CTAHGAPTHYIO OIHHY ).

7.5.6.2 PoaynkTaTkt YyE33aHHBIN MIMEPEHWA ABNAINTCA OCHOBON Y4acTd WNK BoEX CROOYIOWKY DaHHbIX,
MPMBOOHMEX B OTYETE!

- obuwas benks,

- YUCAS 30000R0H Dbl B KOHUE MCNEITAHKE,

- BPEMA HAYANA W OKOHYAHAA BENYNNEHWA,

= OMWHS W Macca BelMUBLWIKE ocobei,

= YUCAo ARQOPMUPOBAHMEI FIMYAHOK;

= HACNO Prib, NPOAENAKIWWE AHOMANEHOE NODESEHNE.

7.6 Oréop pbibLl

OThop peibe NPOBOAAT B KOHUE MCNbiTawka. OTobpaddy peify NOOBSPrawT J8TAHAIHK, HANDWMED C
HCnoneIopadden MS5-222 (100-500 wmr wa 1 n, sabychepeddon 200 ur MaHCO, Ha n) wnx FA-100 (4-anman-
2-METORCHIEHON, IBEMEHON). ¥ WIMEPAKT Chipyi Maccy Kamiod peibsl [NOCNe NPOASEMBIHKA HACYXO] MK
NPOBCOAT aHecTeann, ecnd TpebveTca oTobpaTe Npobel Kpoas (oM. 7.7.2 3}
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7.7 OrGop npod anAa adanyaa VTG W onpegeneHda nona
£ NOMOLLELI FHETOAORMYECKOrS HECCNenoBaHKA

7.7.1 Bowr peify oTBUPRIOT W NOQroTABNKMBAKT GNA onpedeneHda nona 4 VTG, Ona onpeaenesds nona
NpOBCOAT MMCTONOMMYecEWd SHaNH3 Boel pelbul. nA HaKMepeHya VTG DeEpYT NOQrpynny He MeHes Wi 16 puid
W3 KEWO0A NOBTOPHOCTH. ECNK NoMyYeHHLIE PEIYNETATE NG NOOrpynne SenaA0GTos HEoNPEJeneHHLIBN, TO 3Ha-
Nz YTG NpoeodAT Ha BonbLIeM EOMHMYECTES Piibil.

7.7.2 Npoyeaypa orbopa npo& gna asandaa VTG # oNpegeneH-a Nona 3asnucKT of MeToga a-HanKaa
VTG,

7.7.2.1 Metog ¢ roMoreéHarton ronosHoro/ K BoCToRONS HOHUSSE anA adandza VTG

Prify nogeeprakT J8TaHaand. [oNoBy W XBOCT KakA0H peifbl OTOENAKT OT TENa CPe3anM i, COEnaHHbMM
HENDCOEOCTEEHHD CIAOM IPYOHEE NMEAEHWKCE W HEMOCPEOCTEEHHD CIA0M CWHHOTD MAABHKKS, © NOMOLLEHY
CEansnNena {cM. pucyHok 1), ManNoBHYH ¥ XBOCTOBYIO YacTe OT KakaoH poibk o0 beQUHAKT, BIEEWKBAKT, HH-
OHBHUOYANEHO HYMERYIOT, JAMOPAMHEAINT B MEOKOM 230TE W XDaHAT ANA aManyaa H1a VTG npd Temnapary-
pe - 70 °C vnu Hrwe. HacTe TYNORWWS Peibkbl HyMEeRyoT | QUECUDYIOT 8 COOTRETCTRVIOWEM dHKcaTope onAa
NOCAELyHLLEro MTACTONOrHYScKors adanyia [27]. C Wononk30Ba niEs JaHHOND MeToga avandaa VTG W ricTo-
MaTONoriA SUEHHBADT Kakayn ocobe, M, TAKWM 00paiomM, BOIMOEHOE HAMEHEHKWE YPORHA VTG MoWeT GeiTh
CEAZAHO C eHOTUMMHYECKM NoNoM peifsl WK FeHETHYeckrM NoNomM peilel (ANOHCKOR OpHMaKK W TPEXHINoH
korowkrh. JononHdTensHas MHhopMaLka NoMeeneHa & npinomeHaax T u 0.

EDEJ CIa0M CAMHRDID NNagHEEd ':p‘E'.I LIAAH TRYAHOTD MUTEBHAND

Pucyror 1 — Cnecob NpMroToenedad cpeios peibsn ons vasepandn VTG
B MKMOTEHATE MNOSHDIMVEBOCTOROM KOHUOE M MMCTONOTWHECKDA OUEHKW CPEgHER HacTM

7.7.2.2 MeTog © roMoredaromM Nedexn ana anannkaa VTG

Prify nogeepranT JBTaHazMd. [Nedeth HIBNEKI0T W XpaHAT Npu —70 “C N Hise. PekomMeHgyemee npo-
UEedypkd ANS WABMNEYEHHA NEYeHd W Npedeap|TensHol obpabotil npraegessl B TG 229 [40] wnn 230 [41]. 3a-
TEM NEdeHs OT KaHOoH peifisl TOMOMEHHIMEYIOT NO OTOENLHOCTH, Kak ondcako 8 TG 229 ¥ 230, Cobpanuyw
HEOOCAL0HHYIO MUAKOCTE WCNONEIoT 4NA damepedds VTG o sononessopardsem ELISA (. N8 npymepa Ko-
NHHECTEEHHOR oUeHEH nprnoxe ke 0 Ana pasdo-pepre vnn TG 220 ana AnoHckeR opradi). Cnenys aaqHHomMy
MOOX0OY, TAKME MOMHD MMETE COOTRETCTRYIOWIME OaHHEIE Mo KAA0A DbiDe Kak No VTE, Tas M TMCTaNorin rodaa.

7.7.2.3 Metog © nnasmoid kpoBKW ONA adankaa VTG

OTOMpaIaT KpoBk 0T AHECTEIMDOBARHON PGBl CEPAEYHON NYHELIMER, COEA0M XBOCTOBON BRHE! MMM XBOCTA, W
LEHTRMEYTMPYIOT NP9 Tesneparype 4 °C anA nony4esdA nnaids. 0o ecnonsiosanyus nnaamy xpasaT npd TeMne-
parype — 70 “C 1w vieke. Bow peiby NonpaeprasT JBTAHAANN W OUECHDYIOT ONS FECTONOMMHYeckor) HECNEO0aaHMA.
s coomeeTcTekA VTG ¢ nonom peibsl NEobel NNAMb KEOEW W PGB HYMERYKT N0 OTEEMNLHOCTM.

7.7.2.4 OnpegeneHie reMeTHYeckors Nona

Buonorusecikyn npofy ONs onpefeneHMa reHeTUMYeckors nona oToUpaIoT MHOUEMOYANLHS OT Kan oo
Pifbl, HMEDLWER COOTRETCTRYIOWWE BHAOBON MADKEP. Y ANCHCKON ODHMIMI OTOMDA KT AHANsHEIA ANH CRAHHON
nnagHEk. B nprnoxedds ¥ npraeaeqo noppoBHoe onucanne, sneHas othop npoeb TEaqel v onpeiensH4e
nona o NoMoweio PCR-meTona. AHanoridHo Ana TReXHmod oMol N B NpHNoKEHAA K NpHEeIeHO OnUcaH¢ e
oTEopa Npod TEaHK W onpegenasie nona PCR-MeTonomM.

7.8 Mamepenne VTG

Mamepenne VTG A0MEHS OCHOBBIBATECA HA RONMHUSCTEEHHD M aHANWTUYECKK BANKIKPOBaHHOM METoaE,
Nonwea GeTh NpPeOcTAaNEHa HHPOPMALMA N0 BRY TPUNASOPaTOpHCR ¥ MexnatopaTopHol sapkabensHoCTH

)
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METOOE, WCNONEIYERMOrS B GaHHol nabopatopud. MprYrHoR sMex- 1 BHyTprNabopaTopHod BapyatensHoCTI
[BEDOATHEE BCEr0) ARNAKITCR DAINWYHEE CTANMK DAZBMTHA B NOMYNALKY peb. C ydeToM sapyatensHoCTi
onpeaganeHna YTG anaderss NOEC, oCcHOBaHHLIE TONBLES HA OOHOW KOHEYHOR TOMKE, CReqyeT MHTeRNpeTupo-
BATE © GONLWOR OCTOPOMHOCTREY. MMEKTCA pAaNHYHbIE HANETHYSCKHE METOOBI OUEHKW CHHTEa VTG Ha BH-
Jax pei, KCNoNBEIYEMES B HACTOAWEM MeTode. OTHOCHTENEHG YYBCTEMTENEHOR M CNeundrHHoR MeToaguKoR
NPoBEOEHMA HAMEDEHWMA ARNAETCA ONpPEdeneHWe KoOHUEHTDaUMK Denka ¢ NOMOLW R0 MMyHode DMEHTHOR
TeepgodaszHoro adankaa (ELISA). CnegyeT KCNonb30BaTE MOMONOTMHHER aHTAETENS (NPOSYLHDORAHHEE Ha
VTG ¢ peibel TOMD #e BHaa) W Hanbones WHEoKD NPHMEHAEMEIE TOMONOMAYHEE CTAHOADTRE.

7.9 OnpegencHde nona

7.9.1 B 3aBrcHMMOCTH OT Npoueaypel otéopa npob gna adankaa VTG yenyio peiby WM ocTaBWwyHcA
COBOHKE YacTk KAWA0R DSkl NOMEWANT B NPEOEADHTENEHD NPOMAPKWPOLAHHLE KACCETR ANA THCTONOMH=
HECEDH NPOBoOKK M IMKCHDYIOT B COOTBETCTAYIOWEN (MUKCATORE ONA MCTONOMMHECKONe onpeqenaiia nona
(Mg HectxoOQMMOCTH TakKe ONa ONpeIeneH A cTagud rosan). PykosoacTeo no prECALMK M 3aNKEKE NpHBE=
OeHo B NprnoweHdd E, a Take B pyrosogetae O2CP No gUarHocTHRE rdSTonNaranori roHal ped, CaRaHHon
© JHOCKDHHHOA chcTeMod [27]. MNMocne npoBogkk ofpasue peibsl 3anyearnT B napadviobbie Gnowd. O6pasuel
FACcNonNarawT & NpogonsHoM Hanpaeneddd B napadusosoM Gnoke, JenaoT He MeHes WeCcTd NpogobHBIX
CPEeI0R (TONWMHOA 3=3 M) B0 poHTans WOl NNOCKOCTH, BENICHAA THaHL foHad M3 obeux roHan o7 kawnol
oCobl. MHTepRAN MEXIY ITHMK CLE3aMM A0MNEEH COCTARMNATE NpWMEpHD 50 MKM NA camuos W 250 MM ons
casor. DOHaRD NOCKONeKY kasObE Brnog By0eT 4acTo BRNcHaT: W CAMUSE ¥ camok (ecnK Bonee agHoR ocoby
IANHTO B KawOLA GNoK), TO0 HHTEpEan Mewy Coelamd B 3THx BNokax JonEeH paBHATECA NPpHMEpHD S0 MEM
40 Tex Nop, Noka He SyaeT NonNyYeHs He MEHSE WECTW CPE30s MoMag o7 KaKgoro camua. MNocne 3Tors WHTep-
BAN MEXGY CREIaMH MORHD YEENHYHTE NPUESNHaIMTenNsHs g0 250 MM ONs camok. Cpelsl CKPpaLUIHMBaKT MemMa=
TOKCHAWHOM W 303MHOM W MCCNEgyioT © NOMOLLKD CBETOBOW MUEPOCKoNMK, obpawan ocoboe BHMMaHWe Ha
non (camed, camea, repmadpoddT WM wegudde peHUMpoBaHHLIE ). MTepradpoauT oNpedenseTea no Han«-
Yy Bonea 48M COHOND SOUMTA B CEMEHHWMES Ha WEeCTe NPOaHaNUIMpoBaHHLIX CPEI0E WK CNepmMaToreHHBIX
KNETor {a/HeT) B AWYHUEax. TUCTORATONGIMA W oNpedenssie CTaguK AMYHKKS ¥ CEMEHHMKA He ABNAITCA
obAATENEHLIMKA, HO SCNKM TAKKME MCCNEQOBAMUA NEOBOOATCA, TO PEIYNLTATH NOGBEOraKRT CTATMCTUHECKOMY
BHANKIY ¥ DEFMCTPHMEYIOT. CNegyeT OTMETHTE, YTO ¥ HEKOTOPBIX BHAOE Peib B HOpME OTCYTCTEYET NOMHOCTEID
PRIBWBLLUSACA Nagd rodag, i MOMeT NPMCYTCTEOBATE TOMLED OFHA roHada (HanpUMen, ¥ AROHCKDR OpKadd, a
HHOMGA ¥ Y Gardo-pepno). Boe Takve HabniogeHHA J0NHHE GbiTh 33perMcTpWPoEaHB.

7.9.2 OnpegencHHe NHeTAYeCcKon Nona vy ocobel ANOHCKOR OPHAKKM CCHOBaHD Ha NDWCYTCTEMK WNK OT-
cyTCTRMu rena DMY, anpegenawilero non caMuos, Haxogawencs B Y-xpoMmocome. MTeHcTrnnposanke nona
OPHIAK NRPOBOOAT CEKBEHHpOBAHMEM reHa DMY 1a OHE, sscTpardposarHol, HANpHMED, M3 YacTH aHansHoro
MMM CNKRHOMD NRaeHrEa. NpyacyTorere rela DMY vrassBaer Ha ocobe XY (camey) HEaasMoHas0 oT DeHOTH-
na, a otcyteTede DMY yeaawiBaeT Ha ocobe XX (Camka) Hezasrchumo oT desoTina [28]. PekoMedsan kg mo
NOZroToOBKE THAHEH W npoBegeydio PCR npresgeHsl B npMnokeHad M. Onpeigneqye réHeTiiHeckoro nona y
oCobel TREXUIMOoN KOMOWEKR TAKKe BLNONHAKT C© NoMOWLK MeToga PCR, onucadHioro B npunoserian K

7923 O Handddu repaadpoaqTos (Ch. paanen 2) YEassbEoT B OTHETE.

7.10 BropyyHsie NONOBEIE NPHIHAKK

Bropydikle NONOBEE NREAIHAKM HAXOOATER NOO KOHTRONEM JHGOKOUHHON CACTEME Y TAKMX BWA0D, KakK
AMOHCKAR OPMAWA, NOIToMY HABMIODEHHA 38 BHEWHWKM BHAOKM pRibkl, 8CNd 3T BOIMOEHD, NDOWIBOOAT MO
CHOHYAHHM BOATSRCTENR MCNBITYSMOMD BRWECTED. ¥ CAMOK SNOHCKON ODWIKKA NENUANADHBEIE 0BDa30DaHUE HA
IEOHEN YACTH AHANEHOMD NAABHKES ABNATEA AHSDOTEHIABNCHMBIBA NDHIHAKARMA.

CooTeeTeToviowne foTorpadiiy BTODHMYHED NOACBEIX NDPUIHAKOE Y CAMUOE M SHIpOreHHIHDOBaHHBX
CAMOK NpWBeneHs B [41].

8 HaHHble W OT4Y4ET O NpoBefeHHH UCNLITAHWA

8.1 OSpaboTka pelynsLraTon

BamHo, 4To0k CAMBIA MOWHBIR OBCCHOBAHHLIK CTATHCTHYECKWA EPHTERWA CNEEgenan KoHeYHYID TOYEY.
MoBTORHOCTE ABMNABTCA IKCHSPAMEHTANEHOR BOMHKLER, HO BADHADENLHOCTE BHYTEH NOBTORHOCTH BEMIOYSIOT
B CTATWCTHHECKYRD NpOREpKY. BROK-CXEMa ONA NDWHETHMA PELIEHKA NQRW ONPESENEHHA HAWDoNEes NoaXoOALLMK
CTATHCTWHECKHY KpHTEpKen Npk obpaboTie X8 pakTepucT il NONyYeHHBIX IKCNERHMMEHTaNLHLIX JAHHBIX NPpeg-

a
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CTABENEHA B NDHNOHEHRH M. CTATUCTHYECKHE YROBEHE IHAYHMOCTH cocTaenAeT 0,00 ONA BCex BRMKYEHHBIX
HOHEYHE TOYEK,

8.2 CooTHOWaHWE NONOR M MeHETHYeCKMA non

Ecni 3aedcHMocTh 0038 — OTEETH MOMOTOHHA, TO COOTHOWEHWA MONOB OOMMHb BeTe NpoaHaniiy-
pOBaHE HE AHAYHMMOCTE OT BoagercTorA (NOEC/LOEC noaxog) ¢ MCnoNbIosaHWen kprrepia Jsosxdepa —
Tepnctpa (kpuTepua Tpergda). Ecnv BeSBNEHa HEMOHOTOHHOCTE, TO NPWMEHAIDT METCOO MapHEE COABHEHWA.
B chydae echid BRISRNEHE! HOPMANSHOCTE M OGHOPOOHOCTE OWCTI2RCHM, WCAOMNBIYIOT EPUTEpMA [JadeTa.
Ecnu reTeporeiHocTe JUCNERCHIA HE BEABNEHA, TG MCNONLIVIOT KpMTepki Tamxada — JaduveTa. B npoTike-
HOM CNYYaE WCNoNeayIoT TOUHEBIA KpATEDHiE MakHa — YWUTHe © nonpaekod Boudeppodd — Xonma, Brok-
CREME, OMNWCHBIOWWE CTATUCTHEY COOTHOLWEHKR NoNOE, NPHEEIaHE B NDMAOHKEHWA . CooTHOWEHWA NONoE
NpeOCcTaanAnT B TabNHUax Kak OTHOWEHWEe KoHUeHTRauWd £ S0 ¢ camuoce, caMok, repMadponnTon M He-
ArthdepeHuHporalHex. JormsHa ObliTe BalQeNeHa CTATHCTHYECKAA IHAYHMOCTE. MNpdmepsl npruasneHs B [2].
MeHETHYECKHA NoN JoMKeH SeTE NPeOcTARNEH KAK NPOUSHT eHOTUIMYECckol TRaHCEHoDMaUL KM NoNa CaMUoE,
camMok, repMabpolHTeR W Hegupdepe HUHMDOBa HHEIX.

8.3 KonuenTpauws VTG

£.3.1 KonuesnTpawds VTG adanqaupyioT Ha NPEOaMET CTATHETHYECKH aHa4HMsore addesTa soadehcTaMA
(NOEC/LOEC nogxog). KpuTepwi JanwHera Gonee npegnodTuTenaHd, 9es 1-EprTepid © Nonpaekoi bBoxdiep-
poHK. Ecnn ncnoneayeTcA nonpaeka Bondepord, TO MenaTenesHo NoNe3CEaTeCA Takke nonpaskon bordre-
poHKM — Xonma. Heofxoouso asnonHuTe log-Tpakchopmaym:s aHavesil YTG Ana QoCTHREHWA HopManks-
HOCTA W 0OHOPOAHOCTHA QUCnepcin. Janes, ecny NogTESpgAETCA MOHOTOHHOCT: « KOHUEHTDALWA — OTBETH,
10 KprTepdd QxoHrepa — TepnocTpa NpeancHTHTENEHEE NIDGOND M3 Beillengpeducnelibix. ECny nenonke-
IYIOTCA [-KDHTERHA WNH EpHTepd DadueTa, 10 oTCyTCTEYET HE0BXOOWUMOCTE B MCNONbLIC8aHKK F-KpuTepu|a
AMOVA, DononvdTenkHee cCEegesHa Ch. B BNok-CXEME B MPUNoxeHnd M. PesyneTaTel NPEOCTagNAKT B Ta-
BNMuUe B BUOE cpedHelr KoHuesTpaudu £ 5D ang camuos, camox, repmMadpaleTos » Hegupdepe U poBa K-
Ml Mo oTAENEHOCTH. JonsHa BelTe BRASNEHa CTATUCTHYECKAR IHAYMMOCTE ANA DeHOTANHYECKKE CAMOK M
heHoTHRMEECKHE caMyoe. MNpruMeptl npreenedsl B [2].

8.3.2 TaRTHHECKHE KOHLEHTPAUWKW HONBITYEMOrS BelECTEa

PAKTHHECKHE KOHLUEHTDAUWA WCNLITYEMOD BRWEsTEa B KaMepax aqHanuivpyioT © NepuoaHYHoCTERD,
yEazaHHoi B 5.4.1. Peaynetats NpUB0GAT B TalNMuax B BHOE CReaHAx KoHUaHTpauxih = S0 gna Gaioanix ava-
HEHHR NOATORHOCTEN, & TaKsEe ANA DAI0BEE IHAYEHWA KOHUEHTPaUKE C HHdopmadkeR 0 konryecTee Npod M C
BRIMASSI0WAMA AHAHEHHAMA W3 CPEOHME KoHUEHTPaUMA 08paboTed BedensioT £ 20 Y. MNpruMepi! NpYBeae el
B [2].

8.4 HHTepnpeTauMa pelynsTaTos

PeaynkTaTel MCTEITAHKA AHTEPNDETURYIOT C OCTOPOMHOCTEN, KOTOA WIMEDEHHEE KOHUEHTPALNHM NCN-
TYEMOMD DEWECTEA B WENLITYEMEX DACTEODAX HAXOOATCA Ha YPOBHAX, GNNIKKMX K Npeaeny YyaCTENTeNsHOCTH
AHANWUTHYECKOND METOOA.

B.5 OTyeT o NpoBeaeHnH HCNbITAHWA

DTHET 0 NPOBENEHWA HCMBITAHWA OOMHEH BENKDHETE B 0e0R Cheayiowyio dRfopMamio:

8.5.1 MonemyeMoe BeLWECTR:

- COOTBETCTRYIOWME HDNAMKO-XMMHYECKWE CRORCTEA,

= XMMHYECKAA HOeHTHMKaLME,

= OAHHEE, BLNIOYIOWAWE YHCTOTY W aHANUTMYECKMR METOO KONWYBCTEESHHOMD ONPEaeneqind MCrkTy e
MOM BELWBCTE.

8.5.2 YenoBUA HCNBITaHAA!

- MCNoNBIYEMAA METOOWKE WCNETAHMA (HAaNQUMep, NPoTOHHAs NONYCTATHMYECKaR! BOCCTAHARNKEAE-
nan);

= OW3IANH MCNBITAHKWA, BKINYNAA MCNBTYEMBIE ECHUEHTDALUWK, cnocof NpMIoTORNEHWA CTOKORLIX pACTBO-
poR (B NPUNOMEHMM), NEPHOOMYHOCTE BOCCTAHORNEHNA {VEAILWEZIOT CONROHUMMIMPYIOWME arEHT W Br0 KO-
LEHTRALKIO, NEE WCNoNs30EAHMAY,

= HOMMWHANBHEIE UCNBITYEMES KOHUEHTEIUMM, CPEOAHMME MIMBDEHHER THAYEHIA W MK CTAHOAPTHEE OT-
KNOHEHAA B MCNETATENEHEER KEMEPAX W METOD, C NOMOLWLID KOTOROMD OHIA DRk ONpeneneHsl (MCnomns3yeMiii

10
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BHANWTHYECKWA METOD OONMEH ObiTe NPEOCTABNEH B NpWNOKERAK). JoKaiaTene.cTea TOro, 9T0 HaMepeHns
CTHOCATCA K KOHLEHTPAUKWA MCNBTYEMOND BEWECTES B HCTHHHOM DACTBODE,

- KAMECTEO BOOB B MCNBITATENEHLIX KamMepax: pH, MecTHOCTL, TEMNEDaTYPa H KOHUEHTRAUWA pacTRO-
PEHHOID BACOpoaa;

= NogpobHas MHDODMALKA O KOPRMASHWK [HANDUMED, THN KOPMa, MCTOMHME, CEApMNUEISMOR KONMHe-
CTEO ¥ NEPACGMHHOCTE KOPMAEHKSA, DEIYNETATE aHANKMAA Ha NprMecHd (Hanpuaep, MO, MNMAY W xnopopradg=
HECKWK MECTHUWGOB), NpH HEoBXo0MMOCTH.

8.5.2 PeayneTaTul

= OOKa3IaTENsCTES TOMD, YT0 KOHTPONL COCTEETCTEORAN KPMTEPMAM BanNKIauMK: OaHHLIE MO CEOPOCTK
BEINYNNEHHA NPEQCTAENRIOT B TAONKUAX B BUOE NDOUSHTOR Ha Ka¥OYI0 NOBTOPHOCTE M Ha KEOy0 KOHUEM=
Tpaukin. OTMEY3:0T BLiNagailne IHAYEHHA W3 KPATEPHEE NDWEMISMOCTH (MPK NPoOBSqeH A KOHTPOMAY,

« BLIMME3SMOCTE NPEJCTABNRIOT B BWOE NPOUEHTOSE Ha KaMOyo NOBTOPHOCTE W HA Kawgyio KOHUEHTpa-
L. OTMEYIIOT BRNALAWHE 3HAYSHAA H3 KPUTEDHER AGCTOBSDHOCTH (MW NPOBEOEHHM KOHTRONAY,

= YETKOE YE33aHWE DelyNeTaToR, NONyYeHHEX Ha PAINHYHBN HADMOOAEMER KOHEYHBX TOHEAN. BhEH-
BIEMOCTE IMGDHOMOR M YONELWHOE BRMYNIEHME, BHELWHWE aHOMANKA, GMWHE W MACCa, HIMEDEHIMA VTG (HrT
FOMOTEHATA, HIAN NE3ME MMM JHUME NEYEHA ), JaHHBE NO TACTONOMAA TOHAL, COOTHOLWEHKE MONOR, MEHETH-
HECHHA Mon, CNyYaM Nodks HE0bblYHbIX DEAKLWA CO CTOROHE DoIGE W Kakuk-Nubo BUOMMER sdrderTon, Bil-
IBAHHEIX MCTILITYEMEM BELLISCTROM.

8.0.4 PeayneTaTk NpEScTAENAKT B BHEE COS0HWK IHSHEHWA £ CTaHdapTHOE oTRNoHeHKE (S0 WK cTam-
gapTHan cwubra (SE). CratMcTURyY YHAlLIBAKT Kak MuHasys B ange MOEC »n LOEC » gosepuTanbHbix MH=
TEpBaANcE. PYKOBOOCTEYIITCA CTATHCTHHECKORN BNOK-CReMOE (NpunoeHmMe M.
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Mprnomenns A
(peroMEHOyeMOe)

JECNepUMeHTanbHBER yenoewa ana FSDT (npecHoBOgHLIE BAALI)

1 Pexomasiyemsle 2M0ksl

2 THn Mo TaHWA

3 Temnepartypa BogeE

4 Kauecred oceasHMs

5 MiHTeHoKeHocT: CBRTA

4 CeeToE0N NEprog

T MUHURENEHBIR pRIMED
KAMEpE

B ODpem ONA 38MEHE MC-
NbITYEMELIE PECTEOPOE

d BozpacT TecToBeX Gp-
TAHKWIMDE B HEHANS BO3-
OERCTEMA

10 Mucno AKy 2 abpaborgse

11 Yucno obpaboTox

12 Konwyeotad NoaTropos

Ha obpabatey

13 Pasum HOpMNEHNA

14 AspaumA

15 Bona ans paiesgsHMs

12

HAnosckan opeams (Onyzias

lalipes)

MNMpoTodsHelr WNK Nonycra-
THYECHMR

{25+ 2)"C

dnyopecUEHTHRE NEMNLI
{WApOEMA CNETD )

10-20 mxE/M3/c,
S40—1080 ne mnu

A0-100 dyr-xa [BHEWHRE
nafoparopHele YROEHA]

12-16 4 caer,
12 4 TeamHoTa

OTOENBHBIE KAMEDE! O0ME-
Hisl COOQAPMETE MAHHMENL-
HblW ObeEM, pEEHBIA T 0

B0k

Blbayma 5 obeamos ape-
OHEEHD

Tarkks TS OnNOgoTeopEH-
HblE AHLERMRETEM  (STAOWA
pEHHER DNACTYME)

Blrmrayra 120

Blbdnyr 3 (nness cooT-
EETCTEYHILLME KROHTPOA)

Blubmayma 4 (Bcna pacnpe-
OENEHWE XOPEHE KBaOpaT-
HbIA B KOHTDENA)

Hpma apTensn, IEMOopo-
FEHHLE BIPOCTIBE CONOHO-
BOOHES {MODCEWE) KpeBeT-
KH, ENONESEWOHBIA HOpM W
1. 4. PeromengyercR mop-
MKTE B3 D233 B 08HL

He tpebyercR, Scnm woH-
ueHTpauMA OO He cHucka-
STCA Huke G0 % Hackws-
HHA

Xopowas wnM BOCCTEHOE-
NEHHAR BOOA C 4WCTOA No-
BEPEHOCTRD
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Aanuo-papyo (Damio revio}

MpoToHH=A MNK NOnNycTa-
THHSCKAHA

(2T £2}°C

DryOpecUSHTHER NEmMT
[ELIMpoRAR cRastp)

10-20 meE/M21c,
540—1080 nk wrm

S0-100 dwT-wa (BREWHKE
NE0oPETOPHLIE YEORHI]

12-16 4 cear,
B-12 4 TemHoTA

CrTaenbHEE KEMERE! JOMH-
Hbl COOSPEETE MAHHMENE-
HeM OBsaM, paeHe T N

BOOE

MutHaraym 5 obeemos sse-
OHEEHD

Toneso 4T onnogoTEapEH-
HEM  AFMUSHNETEA  [CTagwn
paHHER GNacTyne}

huH@ray e 120

MuH@ary e 3 (oo coot-
BETCTEVHILLME ROHTROM)

hMuH@ry e 4 {scnw pacnpe-
OEMNEHHE HOPEHB KEAOpET-
HE B ROHTRONME)

CrayqaneHsiA KOpM MEns-
KOB, HWBLE BOTEMHN, 38-
MUODOMEHHEE  E3pOCnes
CONOHOBOOMBIE  [MOPCEME]
KREEETHH,  ENONESEN0HER
KOPM M T. 4. PERoMEHOyaTcH
KOPMWTE 028 paza B 28HE

He tpebyetcA, &one koH-
uaHTpauwA DD He cHama-
BTCA HMMe B0 T HackILE-
HHA

xﬂl:lDLIJE-Fl MK BOCCTERHDE-
NEHHAR BOAA © 4HCTOA No-
BEDEROCTRID

TpeXKMan HONHLEEA
[Gasferosfous aculealius)

[MpoToMHEA MM NONYCTa-
THAHECKIA

(20+2)°C

DnyopBCUEHTHEIE NamMnk
{LLMEDERA COERTR)

10-20 meE/M2ie,
540-1080 nk unm

S0-100 dyr-kn (BHEWHNE
NAGOpATORHEE YROBHH)

16 4 ceer,
8 4 TeMHOTA

ChrosnsHEE KEMEPE DOrm#-
Hil COOBHETE MAHMMENE-
Held oObewn, pasHed T n

B0k

MuHumym 5 0bbemoBs asxe-
AHEEHD

Toners 470 CNNOOODTEOREH-
HEIE ARLEETNETHA

hisHs g 120

MisHE My 3 (NAsDC  CoaT-
BETCTEVEILLME KOHTEONM )

MisHEM YW 4 (BChd pacnpe-
AEnEHHE KOPEHL KEAOpAaT-
HElA B KOHTRONM)

Husbie apTamMum, IaMopo-
HEHHBIE BEPOCMWE COrIHD-
BOOHLE (MOpPCKHE] KpESET-
KM, XNONEEMIHLA K0P 1
1. 0. PEROMEHAYETCH KOp-
MHTh 088 pa2d B 8HE

He Tpedyatcs, @cnw KoH-
usHTpayns DO He chvma-
aTcA HMmE 70 % Hacewe-
HIH

xEIFIEILIJE:Fl My B0CcTasHog-
NEHHEA BOOA © YWCTOR no-
BELEHOCTREH
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16 Mpogonsd TENEROCTE
BOASZENACTEHA MCIBEITYEMBIM
BELBCTAOM

17 BHonoriYecke BoHey-
HiE TOHHEA

18 Kpwrepan mprssnsma-
CTH HCNEITaRA ans obe-
EAMHEHHBIX NOETOPHGCTER

HOHTRONER
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G0 oyt noCnE BENYNNEHHE

Peaynsrar  swnynneHuA.
MAKPOMORboNo A Bed-
#aBwnx ocobed, VTG -
CTONOMAR  MOHEE, TEHETH-
YECKHA MO, COOTHOWEHWE
nonoe

Peaynsrar Belnymnaqis
Eonae B0 %u;

BRIFMEBAHHE NOCHAE  BLUTY-
NNeHWA BONEs NN DEEHD
7O %,

pPOCT (CLipas Macta poibs
NECHE NRPOMOEEHAR)

Bonas 150 mMr.

OnwvHa [CTasOapTHAR Ond-
Ha) Bange 20 wmm.
COoOTHOWEHWE NONoE [CaM-
UoB kn| camok} 30-70 %

GBI CyT NoSnE BeNYMASHR

PazyneTar BEINYTINEHAR
MAKDOMOpgRanoreA Bkl-
suawpy oooben, VTG m-
CTONOMAR  TOHEO, FEHETH-
SECHAR MOn, SOOTHOWSHWE
nonoe

PazynsTar BenynneHEA
Gonee B0 Y

ELCHMEAHWE NOCNE  BeUAY-
rnneHds Bonee wnu paEEHD
T %

POCT (CepPAA MAccE pedbel
MOCHE NEEMOKEHAR )

Gonea 150 ur.

OnwHa {CTEHOAPTHAR Oea-
Hal Donae 20 M.
COOTHOLWSHME NARoE [Cam-
UoE wnn camox] 20-T0 %
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G0 cyT mocne SeUYNNEHAA

Peaynkrar  BeINynnEsds,
MakporMoponorue Ebl
#HEWKWXE ocobar, VTG -
CTONOTHA  [MOHEN, resars-
HECEMA NG, CODTHOLWEHKE
nanoa

Peaynurar esnynneHeA
Bonea B0

BLUHMBEHWE NOCHE  BRIAY-
nneHdA Gones wne paREHD
70 e

pocT |ERIpAR MACCE Peibel
MOGHE MPOMOKEHEA |

Gonea 150 mr.

AnuHa (CTEHSEPTHAER OW-
Ha ) Dones 20 M.
CoOTHOLEHWE NONae (cam-
08 WMnK camor) 30-T0 M

13

19/43


https://gostexpert.ru?utm_source=pdf&utm_medium=55170
https://gostexpert.ru/gost/gost-33638-2015?utm_source=pdf&utm_medium=55170&utm_term=page

MoCT 33638—20135

Mprnomenne &
(peroMEHOyeMOe)

XMMUBCKHE XapaKTepHCTHEN NPHeMAeMOWd BoALI ANA pAIReACHKA

BEwactoa Koryewtpayues
Bewesteo B BlasS HacTvld, mMrin rmeHas 20
CHOWMiE OpraHWYECKHA Yrnepoa, rrin MaHas 2
HeWoHMAMpOBaHHER GMMEEE, METT wmabees 1
CETAETOMHEIA XH00, MENN reHee 10
Obwes kornvuecTed hochopoprasMYacns MScTHEHaGoE, HEn rmEHES B0

Cifues RonHEcTED NECTALALDE KNODODraHNHECEME

MG NENMENoPRPoBaHHEE BrdaEnnel, Hin manas 50
WM OpraHw-HECKHA X0, HIN MEHEE 23
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Mpunosesue B
| PEROMEHOYEMTE]

PyKoBOOCTED NGO MENLITYEMEIM KoOHUeHTpauWAM no TG 215

Konwyeores kongertpagris ar 100 go 10, 4na o 10 g 1°

1 2 3 4 4] 3] 7

100 100 100 00 100 100 100
32 46 i Gl 68 T2 5
10 22 a2 40 46 52 5i&
32 10 18 25 32 a7 42
1.0 4.6 10 16 22 27 a2
2.2 5,6 10 15 18 24
1.0 3.2 6.3 10 14 14
1.8 4.0 T2 10 13
1,0 2.5 5.2 et 10

16 3.7 52 P

1.0 2.7 AT 4.8

1.9 27 4.2

1.4 1,48 4.2

1.0 1.4 24

1,0 1.8

1.3

1.0

" Cepwa va Tpex (M Ganee) NocnegosaTensHex KOHUEHTREUNAR MoryT BoiTe Beipadbl M3 COOTESTCTEYWER
rpagisl. CPeaHME TOMEW MEMTY EOHUBHTDAUMAMEN B rpadie (X} MoHHD HaiTh g rpadie (2x+1). NpuesdsHdbls 3IHEYEHWR
NPEOCTHENRHT HOHUEHTRELUMH, BRIDAXEHHBIE B NPOLEHTEX HE SOMHALY O0LEME MNk MACCE! [MIMAMIDEMM HS 0 R
BMMEPOraMM HA N 3Ha4aHRA MoryT BeiTe yMHOMEHE MNW pazoansds Ha 10, roe kax nogxogut. Mpada « 1 moset beme
WMCNONEI0BEHE, SENW MMEETCA SHEYMTENEHAR HEONPEABNEHHOCTE MO YPOSHK TOKCHSHODTH.
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Mpanoxerne I
(peroMEHOyeMOe)

PykoROACTEO MO FOMOFEHMIALMK FONCBHON M XBOCTOBOW YacTeHr
OT HENONOBOAPENbLIX GAHMO-DEPMD, YEPHOrS TONCTOroNoRA,
TREXHINOR KOMKWEW K ANOHCKOA opHInid

Liener aTom pazgena SENARTCA ONWCHEHWE MPOUSOype, ENCNHASMON NEQES HONHYECTEEHHEM ONpenenaHie
roHUEHTRaGMH VTG, MosHo Monone20BaTE OPYIHEe NEoUSOYDEL HOTOPEE NPYMBEOOST & CONOCTIEAROA HONHYEETEEHHOR
ousHEe YTGE. HECTOAWMA BAPHAHT NPESCTARNAST BO3MAMHEIA QWM3-H ONPEOSNEaHE HOHUEHTRELMN W TG B nnazme ipoen
WM MEEHM BMEETO MMONEHATS MNOBHOM W KB0CTOSOM KOHLDE.

Mpousdypa

1 Priffy nOgeepramT aHECTEIME H 3ETEHAINA COMMECHD ONWCHEMAH HEMBITEHHA.

2 DTPE3aT ronoey W KEOCT 9T TYNOEMELE Peibikl COFNEcHS ONWMCEHK MCNsTaHKA. B obRIaTensHom nopRgue cnegy-
BT MPOMBITE W OHHCTTE HBQNExaLAM DOPE30M BOE HHGTDYMEHTEL, HCNONEZYEMBIE SMHA NPENapHPOSaHnR, 1 PEIgeno-HHyH
Sooxy (HEnpumeap, 98% aradonom) sesay cbpaboTion Kaxgon ogeneHol peiber, 4Tobel NPEOOTERETATE ¥ IAMPAZHEHWE
npof VTGe 0T CEMOK KNK OT MHOYUMPOBEHHEX CAMUOE B HEMHOYUNPOBSHHLIM CAMLUEM.

3 CnpERensinT MAacsy ObLanMHEHHEX MINDBEHOR W XBOCTOBON H8CTEA OT KEMOoH Dbkl © TONHGCTRED D0 KL

4 MNocrs BaEswWEaHMA ADpaaUE NOMAEWAKT 8 COOTEETCTEYEILWME NpoDWpEd (Hanpuwmap, npobrped 3nnesgopda
epkocTe 1.5 Mn) » 3amopaxmeanT npd Termnapatype — 80 "G nepen romMoreHHagUNER NNk CPEEY ME MMOTEHHINPYIET Ha
AEAY C HCNDNLSOESHUEM OBYE NNACTHROBLE NECTHEDE. (MoryT BhiTe MENONLIDBSHE ADYTAE METOOLI, B5NH OHW BLINONHA-
HOTCH HE MMedy W B PEIYNETATE NOMNYHAETCA FOMOMEHHEA mecca. ) B obszaransHom nopaage npabnpi qonmsHs: Gware npo-
HYMEPOBAHE Haonasawmn obpalos Tax. 4Tobkl roNOEHER W XBOCTORSR H8cTh PhIbEl COOTEETOTEOBAND WX OTCEYEHHOMY
TYNOBMLLY, KOTOROE Gy0eT MCNONLIDSITECA ONA TWETONORMK TOHEL,

f Horpa romMoreHHan Macca SocTHraar sHaseHdA, 8 4-10 paz npessIwawesnn Maccy TiaHy, 1o gobaanaT Gydeap
ONA FOMOTEHMIAUMK [DEPEWANT BHUMAHIS HA paieanedde ). MEOA0MKEET NPOSOSHTE MOMOMEHHIBUMK TECTHED MM, NOKE
CMECE HE CTHHET QQHOPOIHOR.

MpumedaHue: OnA kEHooR peibbl CHEgyeT MCNONSI0BEATE OTOSNEHEIS NECTHER.

G Mpofsl MoMeWwa0T Ha Neg 00 BWEHTEHGYTMPOBAHWA, KOTOROE NPOEOGAT Npd TaMnaparype 4 °C C 4acToTan spa-
weHMg 50000 g 8 reqeHwe 3 MU,

T C noMowsie nimatsl nopuda or 20 oo 50 sMen (0TMeESaiT BONHHScTED ) HEOO0CaA0MHOR BHOXDETH BHOCHT HE ME-
HEES 480 B 088 NE0OWDEA MY TEM NOIRYHEHWA HAROHEHHNEE MANSTHN HWHE MAPDOBOM CNOA HE NOBEQEHOCTIA ¥ DCTODDMHEIR
BEACLIBEHWEM HEOUCAODHHOR #HOR0CTH DEa Ampa Nk paEkury 0canka.

B MNpobupen spadAT npea Temnepatype — 80 °C 0o Moians308aHWA.

" Bprhep MOmMoreHMIaLMIE

A0 mbd Tpsc-HC pH 7 4; 1% cmecs wermbnropoe npomeda (Sigma), 12 ran Tpuo-HC| pH 7.4 + 120 rMen crecn nHre-
EMTOOOE NROTEEI (MK SHEMEANEHTHEIX CMECEH MHMMBNTORoE npoTeas).

TPAC: sprc-ULTRA PURE (ynieTpa vnctei) (1CH).

Kokmaine HHrMBMTOPoE NpOTEass ot Sigma (AnA TREHEA MnerondTawwx ). HoMep roeapa (npoayeta) P 8340,

MpuamedvaHuwe — byhep ONs roMoEHAZELME CNEOYET MCNONBI0BSTE B GEHE &M NpAroToRNeEHWA. Bo spemMs
HCNONEIoEaHUA Dydiep NOMBWARIT Ha Nneg.
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Mpunosedwe 0
| PEROMEHOYEMTE]

PyxopoacTES ANA KONMYECTEEHHOTD ONpefenaHMA BUTEMNOMEHHMHA B rOMOreHaTe FONOBHOND
M XBOCTOROTD HOHUOB Y AaHWMO-pepro

1 MugpannaHweTel (MAEDOTHTRERHORHEIS MNEHWETRI) (cepTrduyrpoBadswe Maxisorp FRE, Muns, Roskilde Oa-
HWRA |, MPEO0EIRMTERBHG MOFDLITEIE B MERMD BHTH-NANOBATENIMH-IgG-2HTHTENEMA aHHO-DEDED, PEI3MOPENASSNIT W Mmpo-
MLABEHIT TpW paaa Gydhepom LnA NpomMeBEHA

2 [oToBRT CEpWAHLE pazEensHAR cTaHpapTa Ballslle pasuo-pepuo AP4.E.04 {118 mrivn (AAMN)] go 02; 0.5; 1: 2Z;
G 10 W 20 nrimn B Bychepa ANA PAIBEREHWA . & Npodkl PAIB0ORT PO MEHLWER MEPE B 200 pa3 (4nA NpenoTEpaLYEHA
BMMRHWA MATPUUL) B Oydeps ONs DESEENSHAR K BHOGAT B NyHEW mradweroe. MaboparopHelA KO0HTRON: NPAMEHAKT B
neye nopropracTad. 150 Men npyisMedAT B KkaX0oA sueixe. CTAaH0apTe MCNoNe3IYHT B 4BY X NOSTOPHOCTAX W Npobsl —
B TPEX MOSTOPHOCTAR. MHEYGHPpYHIT B TEYSHNE HOYW NP Tamnepanype 4 "C Ha wakkepe,

3 MNnralweTs NPaMBIBAKT NATE fai DyHepom OnA NpoMs BaHKA.

4 HREP, KOoHEHMMpoeaHHy i © GEKcTpasom [Hanpuwap, AMDEX'S, Jadma) o $oHBEMMPOBAHHES SHTHTENE PAZBOORT
ByHOpOM ANA NPOMLIBEHKA | DANTVHECHDE PE3BS0SHVE OTIVHEETCR B J9BHCHMICTH OT NEPTHA 1 BoapacTa. 150 MKn eHo-
CAT B KEMLOYED NYHEY, W MNEHWaTs MHCyCHRYIOT B Tedadne 149 npu ROMHSTHOR TEMNEpETyRe HE WERKepa.

5 Tnaswets NpoMBIBEKT NATE PE3 Gyiepom ANA NPOMBBEHKA, ¥ OH0 NNSHWETE TWETENEHD OYALEHIT 3TAHOMIM.

G 150 wxn TMB nmeoc” BHOCAT B KBHAYHD NyHxy. TINEHWET NOKpLIBAKT 0T CeaTa honkral 1 HaGnuoaKnT 38 pasem-
TVEM LBETE HE LIBAKSEE.

7 Ecnu aETWBHOCTE EpMEHTE NONHOCTER COOTEETCTEYET CTRHOAPTHOA KPVBOR, TO PEAHUMH OCTAHABNWERHT 0O-
Bapnanmen 150 men 02M HoS0, B kackays nyHey.

8 Mornowssne nzmepaior npe 450 e (Hanpuaep, Ha pugepa gnA nnadwetoe Molacular Devicas Thermamas ).
[aHHBIE SHANBIAPYEST & NOMAOLWED COOTESTCTRYHILEMN NROIpEMMBorg obecnasssna (Hanpusep, SOFTmax).

" Bydeap AR NPOMBIBEHAR:
PBS-crorgewia **** S00.0 wmn

BSA 50r

TeuH 20 5,0 mn

pH poBopsT o 7,3, ¥ goeagat HaO Milipore go 5 n. XpaqaTt npd Temnapatype 4 C.

" Bydhep Ons paIBSgeHE

PBS-croroasii **** 1000 wn

BSA 30r

TerH 20 1,0 mn

pH goeogsT qo 7,3, v goeogat HyO Millipora o 5 n. XpasaTt npe Temneparype 4 *C.

™ TME Nnic AENABTCR #TOTORLIM K MCNONL308aHn0s cyBoTparom npovaenactBa KemEnTeac {JaHus). OH YyBcTEM-
TENEH K BO3NEACTEMID CBETA. XpadHaT npr remnepartype 4 °C.

" PES-CTOROBERA

MaCl 1600 r
KH,PO, 40r
MaHPO,, 2H,O0 26Er
K.CI 4,0r
pH aoecosT qo 6,8, v gosogat HyO Millipora oo 2 n. XpadnTt npu RoMHETHGR Tamneparype.
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NMpwnomexne E
(peroMEHOyeMOe)

PykopoacTeo No NOAFOTORKE THAHABLD CPE20B ANA ONPeAsneHWA NONa W CTANWH foHan

Lignksd 3Tomm pa3gsena SENASTOA ONWCaHWe Npogegype, NPOsoOgHMon Neped OeHEOR MACTONOrW-ECcKHY CRedns.
MaryT DeITh HENONBIDESIHE OPYMME NPOUSEAYPE, ROTOPEE SEET BHAMOFHHSHEE DEAYNETETE NPHA CNPESGEMREHHN NONa W CTE-
Ol roHag. 33 HEKOTOPRIM HEENHKYSHWEM 3TH NPOUSOY s SHANOMHHE. ONS ANOHCKROE apradd (JMD) 1 gasro-pepwa (ZF ).

FHTEHSEIAR, BCHDEITHE W HUHCALWA THAHBR

Ligr:

1 PriGy nOgBESOraiT SETAHAZHW MYMaHERIM COocobom.

2 [NpoeagAT ONPEOSnEHAE MECOE! TENE ¥ SpyTHE HeoDaOgHMEE HIMEDEHMA.

3 OUSHABADT ETODWUYHBIE NONDELE NDWIHEKA.

4 Wzanerasr ThEHe ans adaniag ¥ TG

5 MRCIUMA THEHK roHS0.

Mpowegype:

1 Puifa ysepulanAinT HENOCDEOCTBEHHD NEPED AYTONCHER. ECnmw B BCNBITAHHW HE YHSCTEYET HECKONELD MaTORors-
SHATOMOE, TO HECKONEED PeID HE DOMHHD yMEDLUENATECH QGHOBDEMEHHD.

2 Wenonbays HeBanbwod ca«ol, peiby M3BNEKEH0T M3 JKCNEPMMEHTANEHDA KEAMEDE] W NEREHOCAT & TREHCNDATHOM
HOMTERHEPE B MECTO NPOBS0EHNE SYTONCKM,

4 Poify nomMewassT B pacTeop AnA 3eTaHasnd. PeiDy BsHAmManT 1l pacTeopa, Korga NPoMcEoanT COTAHOBKE QLiKa-
HHA ¥ peifia He DESMMEYET HA BHELIHWE Ja30pamHTENY,

4 Poiby B3RS 0IHESOT BRARHOE

5 OrA NparoToEREHHR TREHER ONA NPoEe0aHAs aqanyaa VTG peiby nosMewanT Ha npobroayi: GOCKY HE NoOCTABKE
NPENAapOBRNEHOR Y.

a} ¥ QAHWO-PEpnD ronosy OTPE3ENT HENDCPEOOTEEHHO S804 FPYOHOMN NNESEHVEE, 8 XB0CT OTPE3ET Henoopea-
CTEEHHG CIAOH CIMHHOM NNAEHAKA;

O) y ANOHCHOR Opravy SPHIWWHY BCEDRIBANT G NOMOWER TIWATENEHD CAENAHHOM PDE3peE, NPOXOOALETD N0 BEH-
TPRMLHOW CPEOHER NeHMd BERLEHE OT MOyOHOre NoAca o0 ToUYKM HEMNODCDEOCTEEHHD K adyoy. Mononeayd Hebonsw9e
LLMMLIED 1 MEMEHBHAE HOMHNLLL, OCTORREHD MIBNEEEHT MEYeHs.

G CMOpazukl Ans asanadz2a VTG nosewa:nT g npobupre Znnasaopdia i HEMEONEHHD 2aMODasHESNT B MHOKOM 330TE,

T Tywmy, BENOHSHLYE MOHASLL, NOMELWEKT B NPEABIDATENEHD MEPHADOEAHHY K NNACTHROEYK KECCETY ANA THE-
HEW, KOTOPYH NEpEHOCAT B hrekcatop Jdasnacoda vnu boyana, Obwem dnkcaropa sonseH He mexea vyaer B 10 pasz npe-
BEWETE OSeam THEHKY. KoHmakHen o MrRCaropon OCTODOHHD NEpEMBWMBSINT B TEYEHWE NATH CEEYHO. STo0 yoanuTe
MyAkipbiH BO30yEE M3 KECCeThl.

8 Boe thaHw ooTasnAnT B dukcatope Jaemnoonss HE KoY, 33TEM HA CNegy oWy OEHb MK NEPEHOCAT B OTASNLHBIE
roHTERHEDE & 10 % HelTpansHs BydMapHeIM pacTeopor dropmaneHa. KoHTERHEDEl © KECCETAMME COTOPOMHO NEpE M-
LUMBEH0T B TEYSHWE 5 ¢ anp ofeonedaqra A0exKeaTHON NRoHUKHBOBEHMA HOpMANHHE B KACESTEL

8] THaHW OCTAKTCR B icaTtops boyana B TedeHne 249 4, & 33Ten M NepaHocAT 8 TO%-Hel atasan.

OopaboTka THAHEA

Ligr:

TraHW Obes0EnEaT ONA AQEKEATHON NPOHHEHOBEHMA NapadivHa;

TeEHH NPONATEIEEHT NEPEEMHOM ONR MOA0SHAHRR WENROCTHOCTH TEEHEA ¥ NOAYYEHMA NROYHOA NOBEQEHOCTA NS
NMPUICTORMEHAA TECTONOMMYECENY CReIna,

Mpousgypel:

1 MapsrpoBaHHLE KACCETE! ANA THAHSR YO2MAKT H3 CRECH DOpMENHMHSETEHDN, B KOTOPOR OHY XPEHNNWCS, W Kac-
CETEI MOMELEANT B KOP3MHY (s ONA NpoeonxM. KopsmHs ONR NpoBoOEd SarpysanT 2 recTonpogeccop.

2 BoiGupast rpaches nposagye obpaiyos.

3 Thocne zapapUEHHR UHENE NPOB0gEd B rTMCTONPOUSEEOpE ROPIHHYs ) NEREHOCAT HA CTEHLWMH MapaduHOEOR 3anHBm.

Jdaneeka

Liene:

MpaBuneHD pacnonamTe ADpazey & ISTESpOesUEs NAapadHHEe 4P NRATOTOENEHNA MMCTONOMHESEMY cpedoe.

Mpausnypes:

1 Hopavdyl{bl} © EBCCETOR HABNEKRHT M3 NPOLBCCOPA M NOCEYHET B 33N0NHEHHYH NapachHon NepaHI Kanapy
TELMAOEOHEONW CTEHLHA NEB0SHUHOE0N JANKEXK, WM KACCETRI NEPEHOCAT B OTASNEHEINA NAPSPUHDBEEIA HEMDERETENS.

2 MNepeyn K3CCaTy, NPEOHAIHEYEHHYH QA JENNMEKH, MZENEKEET N3 NEPESHER LAMEDE TEEMOKOHCONK MKk napa-
IAHOBOTD HErEERETENR. KPBIWLKY HACCSTE CHARAKT 1 OTOPACRIBEKT, 3 MEBPRMDOSKY RECCETR NPOBRPAKT HE COOTEETCTENE
Na Eaw0or peibe OnA NpenyNPEdOeHuA BOIMOKHEIX PACKONIEHHA 00 ZEnMER.
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3 BreiBupant dopry ONR 3JANMEKH COOTBETCTEVEIWETD DE3aepd.

4 Dopuy JERHAT NERED HOCHKDM ODIMPYRILLIEN KOHCOM W 3aN0NKAKT PECNNEENaHHEIM MEpadiuHon.

5 Obpazay WIBNEXAKT M3 KACCEThI W NOMELWENT B PESCNNSENEHHER napadsiH 8 hopue. Takyn npousaypy nosTo-
pRwT C 4—8 abpazuamd 0ns Lasgon oprsl ONA 38ande napadinon. Nonosedss $ar0of peilis OTMEYEHT DaCHNoHE-
Heem peibe Me 1 3a 180 no oTHoweHKE & peifam 2 — 41'5_

£ [OoBasnsAsT GONENHATENEHDES EONWHBCTED NapadHE ONA NopeITHR obpazua.

T Dopuy € KSCCETAMM NOMELWRAT HE OXNS#AEHWYHE MTECTHHY KPHOKDHCONA.

g lMocne zareepgesadHKA napadeHa Gnok [T 8. 3arespgeswmi napadmH, COOePHaWME TEEHK 1 KACoaTkl) Kagne-
KEHIT M2 frOpmesl.

MEHroTaBNEHWME THCTONDIMYeCKMY CRE30E

Llgns:

COenate W NPAMCTOEMTE THETONOMMYSCEWE CPEZE ONR ORPEUMBAHNA

Mpoyenype:

1 HavansHy hady MUEDOTOMAK HE36IBAKNT «ERMUOERORR W NPOEBOSAT CragyOWNe ODpazan:

a) napadiuHoasln Gnok YoTEHAEEMMESDT B NATPOH MUEROTOMA;

B] NaTpoH NPOOENramT BpEWUEHBEN KONSCE MUEROTOME, 1 TONCTRE CPe3s BMPSIANT C NApaPHHOB0HA NOBEREHOCTA
Gnoxa 00 Tex Nop, B0 HE JOCTHRHET JANMTeIE TRRHEH;

B) TOMUMHY CRB23E HA MUKEPOTOMS YOTAHABNHMESNT Mmexgy 3—5 muw. Marpod NnpooerrasT v QanauT MEIMHHCIEHHES
cpeasl c Bnoxa gnA yganedua nobss apredasTaos, NOREMBLLMACH HA NOBSPXHOCTA CRE2S THAHW BO BpemMA rpyiol obpairu;

r)] BNoK YOanAKT W3 NaTpoHa 1 NOME WE0T NWUSBE0A CTOROHOR HA Ned GNA 3amMasvBaHHa TREHa,

2 Cragy wHn 3Tanos MUEPOTOMUK AENASTCH OROHYSTENEHDE MPAMOTOENSHNE CRE208 ¥ NOMELUEHWE CPeIns TEAHW
Ha NpagaTHEIE CTERNE. JaxHme NpoUsnyps NPOBOOAT CNEgyrowus obpaiom:

a) ecnu nok BeN NOMEWEH HA Neq, TO Brog YRansoT o0 MeSa 1 NoUMSLSI0T B NATHOH MBKROTOME;

0] YCTAHABNMEAWT TONWWHY CPE30S HE MHEpOTOME B 3—0 MEM, METPOH NPOGEMTENT EPALEHMEM KONECA MUKPOTO-
Ma. Cpasl CpeaaT ¢ GnoKa, NoKE HE NoNYY&EHa #NeHTE R, GOOSPEEILER HE MEHSE OOHOND NPHEMNSMArg cpaza, BENYE-
wowEnd moHEgs. (Mpy seofxonumocTy B NpOLECcE NPUIOTOBNEHWA CPEane BNok yoanAoT W3 NaTpoHE, NOMELLEET Ha nen
ONA I8 MTHEBAHMA THEHEN 1M 3aMSHRKT 8 Narpoxa);

B) CpE3ni MOMELWEHT HE MITOCKYH NOESQIHROCTE BOObl B BOARAHOE DaHe. MpagnpiHWMEKaT NonsTey nonyHuTe $0TA
Bid, DOMH CHBE, HE COOSPHALWMWA HEPOBHOCTEN KW Ny 3L PREOS BOSOYAR NOO HEM;

] HE NPEOMETHOS CTEKND MUEDRDCRONE NOMBLUEKNT HIWMYYWNE Cpa3, K0ToPLIE NOOHMMENT 13 B0061. BCNoNL3yA
CTERND. 3107 NPOUECC HEZHBEETCR oIMKCALMER s CReda HE CTEXNE,

4) roToBRT TpK Cpeas anA pAga pwb. Bropol i TpETHA cpeasl 0TOMpHIT © MHTEpEanow 2 50 Mmewm o7 nepeora
cpeza. Ecnd peibel HE 28NMTE C WX FOHASEMI HE TOM X CAMOM YPOBHE NPWICTOENEHWA CPE30R, TO Cnegyear np-
MOTOEMTE SWE HECHONEED COEI0B ONF NONYYEHWR HE MEHSE LWECTH CPEI0E, BHMIOYaNWMY MHans, NonyHaHHEE M3
EaEgon peibbl

&) MAPKEPoM ONA CTERON HEHOSAT HoRED GNosa, vl KOTOROrD Beano namy—eHs CTERM;

#) CTEKNG NOMELLEHT B NOOCTAERY ANF OHPELWHBAHWR ]

1) Bnok yOAMAKT M3 NaTPOHA K NOMEWLAKT NHUEBIA CTOPOHOE BHNE HE XpaHBHHE,

CEDEWMBEHAE, NOKPRITHES NOEPOEHLIM CTEENDM M MEPEMPOBKE CTERan

Llars:

1 Cpeis ORpawWWESHIT R THCTONOMAYSCHOM MOCNEO0BEHMA.

2 TepMeT4HO 33KDEIBRINT NOOFOTORNEHHES M OKDEILEHHEIE THAHW.

3 Mogasruthiu@py T ORpEWEHHES CRE3EI cnocobom, oS cnerBIFIWAM NONHY K NPOCNEKKBaEMOCTE 0Dpaaune, Ha
ONATENEHEN MEPNO0 BEREMEHN,

Mpoysgype:

1 Depawmsasqe:

8] CTEKNE ELICYLUMEARIT HE BOSOYXNE NEpen OKPAWMEAHNEM,

G) Cpeisl ORDAWWBERIT MEMATORGHITHH-30EAHOM,

Z [MoHpEITHE NOEDOEHEM CTEKNOM:

8) NOKPOEHENS CTENNE MOMHD HEHOCMTE BIYHHYH AT BETOMETHHSEHN,

B CTERND NOMEYHAT B KCMnon Mne Tissusllear, v vabwmor rennonal TissuaClear ocropomsid YOANAKT Co CTEENE;

B} npHEnmanraneso 0.1 sn GHECHPY KILER Cpagbl BEHOCAET BRHEE K KOHUEY CTEKNA, NPOTHEDNONDEHOMY 3aMOPOEEH-
HOMY KOHLY MW HE RORPOEHOE CTEXND;

I} NOKPOSHEE CTEKNGD HAKNOHAKT N0O HEGOnbLWMM yINoM NPH HAHECEHWW HE MPEOMETHOE CTEKND.

1 Mapwapoesa:

8) MAPKWPOBKS ESELO00D CTEHNE JOMHHE COTEDHETE CNEOYEILL Y AHIDODRELEHI:

- HAWMEHODBEHWE NabopaTopE;

- BV

- abpazey Me / Crexno ha;

- XAMHHECHOS BEWSCTES | 00paboTalHaEA rpynng,;

- OaTd.

14

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 25 /43

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-33638-2015


https://gostexpert.ru?utm_source=pdf&utm_medium=55170
https://gostexpert.ru/gost/gost-33638-2015?utm_source=pdf&utm_medium=55170&utm_term=page

2013

MoCT 33638

Mpnnoxerne
(peroMEHOyeMOe)
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| PEROMEHOYEMTE]
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MpanoweHre K
(peroMEHOyeMOe)

PyroBogeTao no otBopy npob TKAaHed AnNA onpedeneHna reHeTHYacKkoro nona
M ANA oRpeaeneHHA FreHETHYECHOrD NONAa ¢ noMowL PCR-meTona

O16op npob THAHER, NOOrOTOBKE W XPpAHEHWME NEpe onpeaeneHWeM rEHETHHECHOTD Nona © nomowesx PCR
¥ opHaAK (nogroToanedo [labopaTtopued BoOHEIX opradMamos Mz Bayer CropScience AG)

1 AHAMEHBEIA AW CHAHHOE MNEEHHE COE2II0T TOHKMME HOGKHALEME Y K200 OTS8MEH0R peibbl A momsawasoT 2 npatap-
kY, 2anonHeqHyis 100 men Bydiepa anA skctpasuw 1 (noapobies o nogrotoess Syvdepa oM. Hues). HEHWU bl xopolsd o-Mwga-
kot nocne obpaboraM xa00n Phifibl B AAMWHECKDM CTAKSHE © SHCTANNMPOEAHHDA H O ¢ BwcyLUIMBaT ByMakHOR candgeTko.

2 3aTeM TEEHK NNBBHNKEE MMOTEHUIMPYEDT C NoMOLLED TenosoB0rd NacTiee 8 Mukponpoivpse ons nuamca kne-
ToK. [INA KEa=0o0@ Npobuped BECNONE3IYHT HOSLIE NECTHE ANA NPESYNPERIEHUA MODor 3arpAsHEHKA. NesTHE NoMELWET
Ha HOYE B 0.5M NalH, npomeeaioT 2 TENSHHE 5 MHH B JWCTHAMMEOBAHK0A Hy D W XpaHsT 00 Acnonb30BEHAA B 3TaH0NE
MMM CTEPUNEHBIMKE NOCNE SETOKNSEMPOBEHKA.

3 Tawse TEEHW NNABHWEA MOIRHD ¥paHWTE Gea Gythepa ong SECTRaKyME 1 HE CyXOM L0y 1 38TEM NEH TEMNEpaType
— B0 "C B xonoaunbHEEE ONA NPSE@ynPERIEHR paspywesns OHE Ho scTpasuws npoxognt ny-Hws, eciy GOHOBDEMEHHD
awcrparpyieT JHE (obpabotea cr. seiwe; 0bpasus OTTSMBEMT HA NeOy NOCHE KpaEHEHHA Npe Temnapanype — 80 "C oo 3a-
nonHaHeA npobupok Bydhapo).

4 Moocnsa roMoreHsIanny Boe NpobMpRY NoMEWAKT Ha BoORHY K BaHi W BMNATAT B Te4aHne 15 MUH NP Temnapa-
rype 100 "C.

5 Zares 100 pen Gydapa ane scTpasuem 2 (nogpobses o nogrotoske Bydhepa ou. HUmE) BHOCAT NENSTEOR B KE#OYH
npoBupey. DEpasUes XREHAT NDA HOMHETHOR TEMASPETYDE B TEYSHHE 15 MAH W NEpADaMHECcHd DETOPOMHD BOTRRRABSIT pyRDH.

@ MNocna 3Toro sce NPODHEEN NOMBWAKT HA BOOAHYH DaHK M CHOBA KMNATAT B Te4SHAE awa 15 muH npe Temne-
patype 100 "C.

T MNpobrpon 23aMopEsaBa0T NpE Tesnepatyps — 20 "C oo cnenyrolens aHaniag.

MparoTeenasnes Sytepa:

1 PCR-Oydep 1:

a} 500 mr N-naypouwncapeoadHda (Hanpumep, Merck KGah, Darmstadl, GE);

6) 2 pen S Nall:

8} 40 100 mn guoTennmpoean=oR HaO.

darem ARTORNABMPYHIT.

2 PCR-Oydep Z:

aj} 20 r Kmnexca (HanpaMep Biorad, Munich, GE);

) Dawt HabyxHyTe 8 100 M0 guoTennupoeassoi HOL

Jaren ABTOKNSBHPYHIT.

OnpageneHMe rEHETHYECHOrD nona (c mcnonezoBadnem PCR) ¥ opwank (nogrotoenedoe Nabopatopyen
BOOHEIX opradvamoe Wz Bayer CropScience AG w Universitat Wirzburg Biozentrum]

MogroToEEHHERE ¥ 3EMOPIHEHHEE APOEHDER (ONHCEHHBIE B NPEGBIEYLLEM paigens) OTTAWMBET Ha neay. Mocne
ATArG W UEHTPROYMMPYIOT & wononb3osamien uasTpudnre nnergopdia (30 ¢ NpKM MaKcuMankHOA CROPOCTH, NPN KOM-
HATHOWA Temneparypal Ana PCR wonons3aygnT npoiapayHy il HaqooanoqHy o HHOROCTE, DTOEnEHHYE o7 ocagxa. Heobeo-
OO MONHOCTEH M2ieraTe NEpeHocs Cnagos KMnesca (HaxonsuwuEcs B ocagee) 8 PCR-peauwn, nockansgy 1o Byner
OHAIEBATE OTPHUETANEHOS BNUAHNE HE SHTWMBHOCTE NONMMeapasel Taq. HAgooagouHy s #HOK0CTE MCNONL3YKT CPaay =g
WM XOHHAT B 2EMOPOGHEHHOM BH0S [NDW Maeys 20 "0 1 3aTes NoETODHD OTTAVMBET B HECKONLKD UMKnae Des pararie-
Horo BoagefcTedA Ha OHE gna nocnegyoux aHemmaoe.

1 MNEHroToRAEHAE & PEaKUMOHRON CMacks (25 Men Ha npody |

CiEban KoHeHaR KHOHUSHTRALWR
OHE-marprua 0.5 men—2 wmen
10xMUP-Eydgep © MgTl, 2.5 mkn 1x
Hykneoraakl (kasgsil vz gATd, ollTd, ol Td, aTTd) 3w (5 mbd) 200 pkid
Mpamoi npaamep (10 meM} (ou. myame 3-5) 0,5 men 200 Hm
OoparHela nparmsap {10 mehd) (o, myHETEE 3-5] 0.5 mkn 200 Hm
OMCC 1,25 mrn 5 %
Bopa (MUP knace) fo 25 men
Tag E-nonumeapaza 0,3 mkn 1.5 En.

10xNMUP-Eycpep c MgTly:  BTD ms TpacHCL (pH 8,8 npw 25 "C},
180 s [MH, 1 250,
25 mah MgClo, 0.1% Tewn 20.
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OrA koo peakdgwn PCR (cr. mydee 3-5) 1pefyBeTcA CneuWansdell NPpaEMEp B KEYSCTES HOBOH KomBMHaumw
TANS $PEAKLMOHHOR CMECHS W agaxeaTHoe Heoluogusoe konvacTae OHK-rmarpuus ons sasnon obpasua (CM. Beiile ).
Cootearcreywme 00sEME DEPEHOCAT B HOS6IE Npobnprl ¢ nomowse nuneTw. Nocne atoro Bce npobypre 388pwBasaT,
nepemawmaadt [npubnrantensHo 10 o) 1 uanTpadyrepyiot (10 C NP BOMBAETHOR TEMNEpaTypa). JaTEM 3aNYEKEHT Co-
aTEETCTEYHWHE PFCR-nporpasmes. Kpome Tor, nomMusa OnsitHex obpaagos e saxgod PCR-NpOrpamMMe MCionsayieT no-
NOEUTENEHEIR KOHTRONL (CTAHASPTHEA abpazey JHE (kodTpansHan QHE-marphual & vasgcTHOR SRTHEHOCTER M <ETHEMHA
PEIYIETATAMMA ) A OTRALATAMEHER ROHTEONL (1 MER arcTanndposasHed HoO),
Z Magroroeka arapoaHorg rens {1 %) B0 spame srena PCR-nparpas s
- PACTEOR KMAATAT B MWKDOSONHOE0N Ne<d (nprbnuanrensio 2-3 mrd),
- TOPAYMEA PACTEOD NEPEHOCAT B CNEUMENEHYHY HaMERY ONA MOpH30HTENEHOM NeKTPoiopEIa, HaKogRWyKICE Ha
Ty,
- npEMepHD Yeped 20 waH Mens Brapodsl raToE K NpHMEHEHWED,
- SrapoiHeld rene 8 1<TAE-Bythepa xpadAT 0o akor<aHiA PCR-nporpammesl.
3 PCH-nporpamma Ongs akTuHa
HanHas PCR-peakuEs npeiHasHaHeHa OnA AesmascTpagms tord, 41 OHE B npobe He noBpasnasa.
- CMEUMANLHBLIA MPaAMER:
- «M nercrewe 1 [Bepximi’ npamoR)s — TTC AAC AGC CCT GCC ATG TA,
- obd gencTene 2 [HasHRAOBDETHEM b — GCA GCT CAT AGC TCT TCT CCA GGG AG.
- Mporpamma:
- & MuH npn 85 "C;
wuen (35 pazk:
- OBHATYPauWms — 45 ¢ npa 85 "C;
- OTHAr — 45 ¢ npw 56 °C;
- AnaHEUAA — 1 meH npe 68 °C;
- 15 mwn mpw 68 "C.
4 PCR-nporpammMa Ong resoe X- u Y-2posacom
CEpaausl ¢ HenoepexgeHHon OHE wenoneayr B gadHHon PCR-nporpaMss gnA BRABNEHWMA X- 1 Y-reqos. OHE
CAMUOE OOMEHS NORS3STE OOHY OS0EHyR: nonocy, a QHE camor gorsiHa mnosgsame QOHy-88MHCTERHHYID NONGCY (Nocna
OEPHLIHESHNR W rens-anesTpodiopeza). B naHdbid aHanya peobionnmso BENKHUTE GOHH NONCHATENSHEIR KOHTPOME S0A
camuoe (XY-obpazau) v oord gnA camok (X-obpazey).
- CNEUMansHEIR Npafmsap:
- aPG 17, 5x (eprawiinprmon) — COG GGT GCC CAAGTG CTC CCG CTG:
- 4PG 17, By (HumpnRiobparueir) — GAT CGT CCC TCC ACA GAG AAG AGA
- Mporpauma:
- & muH npr 55 "C.
- umkn (40 pask
- dEHatypauns — 45 cnpy 55 "G
orsdr — 45 ¢ npw 55 ",
- ANOHTEWAR — 1 srH 30 C npw BB "C:
- 15 mwn mpw 68 "C.
5 PCH-nporpasmma ons redHa Y-spOMOCOML B ESHECTEE akodTpons: gonA PCR-nporpaswer ong redos X- @
Y- M pOMOCon
Dannas PCH-nporpasma npoegpRet peaynstate « PCR-nporpammel ans reHos - 1 Y-aposocor:. aD8paigsl cam-
UGBS QOrHHEl NOKE3LIEETE OO0HY nanocy, 8 «obpaagbl CaMOoKs HE SOsEHE NOXE3LIEATE KAK0A-MMO0 NoNOCe (NoCHE Oxpa-
WHEAHHA W MEne-anakTpogopsaaa).
- CNEUMANEHEIA Npadkap:
- «DMTYa (sepxHar/impaMol)s — GEC CGG GTC CCC GGG TG:
- «OMTYd (Husmmniobpamaei)e — TTT GGG TGAACT CACATG G.
- Mporpamma:
- 5 rauH npr B85 "C.
- uakn (40 pazl
- dEHaTypauns — 45 & npa 95 "L
or#ar — 45 ¢ npwe 58 "C;
- ananraunA — 1 sMeH npe 68 "C;
- 15 muH nps B8 "C.
G Cepawwsanue obpazupe PCH:
- CHPSWHEAKILHA PACTEOR!
- 50 % rrvgeprHL

- 100 M 30TA;
- 1% 505;
23
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- 0,25 % BpombeHoNoBRE CHHWA
- 0,25 T KoneHyHaRan.
B raxgysn npodnpey BHOCAT NANETHOW T pen DHPSWMEALErD pECTEODE.
T CTEpT rAans-anestpodopessa:
- NPHIOTORNEHHLIA 1 %% ArapozHeliA rans NepesocyET B KEMEDY ANA FEnk-3nexTpobopesa, sanonHeHHys TxTAE-
Bydhepo,
- 10-15 Mmen REROOND OEpEWeHHOM obpasya ans TNUP esHoCAT NMNBTEOR B AYHRY Arapoasand rens;
- takse S—15 men apnHedsar paasepos T nad. (Invibrogen) BHOGAT NMNETKOHE B OTAEMEHYED NYHKY,
- HEdWHadT snextpothopea npy 200V,
- Heped J0—45 MUH OCTAHSRMNHEANT.
8 WasHTudragmwA nonoc:
AFEPCAHLIA MEs JHULWENT B ARCTANNMpoBaRHoA HaO)
- 3ATEM Arapo3Helid feNk NEpEHDCAET B pACTADD BpoMHcTOrD atiawA Ha 15-30 muH;
- NOCrE 37000 KAPTHHY ArapoaHond Frend NpoCMAaTpueassT B ke Y@-ceeta. Harorsy, o0pazusl SHanWInpysT 2
CRABHEHWH © NOMGEHTENEROR KOHT PONLSHOR NAnocail {MNk Nonocasn] i e mMHEARGR S
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MprunoxeHwe I
| PEROMEHOYEMTE]

PykopogcTeo no oTéopy npod THAHER anNA onpeaeneHMA reHeTHYeCKoro nona
€ Mcnonbaopades PCR y TpexXurnod Koniowse

Orbop npob TEaHeR B 3vcTpakums OHE

JOHE 3xcTpamapysaT © NOMOLWERD DEAMYHEIL NRPOMEILNSEHHD GOCTYNHLIE PEAKTHBOR W ByHHEIX WK SBTOMETHIWDO-
BEHHES CHCTEM FKCTPEKUMA. MNpoToron. wenonsayemsd B naboparopwn CEFAS Waeymouth, cnucad swe » npobaeness
ANETEPHATHEHEIE METOON B CNyY38 HEODROOWMMOCTI.

1 Hebonewor xycoser TeaHs [(10-20 Mr) w3 gopconarepankbon oEnacti (NOCNe YQEanEHWA mnoBs W XBOLTa QnA
aHankza VTG CoeaaT TOHEMMK HOEHULAMK ¥ KEXO0A OT4eNsH0N phibbl. TEAHL BROCAT B NpOBHpEY MNK HENOCPECTEEH-
HI MOMELWSHT B HASKAR 3307 [QNA XDSHSHWA NEY Tamneparype — 500 °C), inw 3anveant TO%-HeM STaHonom {(QnA Tpa-c-
NoPTHPOEEK M NOCREOYHILEN XPEHEHMA Npa Tesneparyps 4 "C). HomHuUe 09WEnT nocne kasnol peibs 8 TO%-Hom
STEHONE, 3ATEM B GUCTWMNWPORSHHOA BOOS M BRICYLUWBAKT canbeThon.

2 3Tanon (8cnd NPMCYTCTEYET) YOANRKT SCnHpEUWER, 8 TEaHL NEPEEBAPHEANT B TEHEHKE HOHH © MCMOnbI0BaaHK-
am npoterHadsl K e 400 men Bydepa ATL (Qiagen). Anveeatayis nopuwn nepesapa (200 men) nepapocaT 8 96-myHoH-
Helld S-Bnos (Qiagen) W OHE swctparspyiet 8 S5-nyHouRoN Gopsarns, Monanbsys SETOMaTHINPOBaHHEIR annapar iagen
Unmarsal BioRobol w Habop pearentos Qlamp Investigator BicRobol, OHE snowpyor & soay ¢ 50 mxn JHKaz6 @ weco-
DapsEuyen PHEazy. Npe icnonesoBasde TeEpnsEx TEAHER anA nisnesedds OHK (ranpureap, obpazusl NDAEOHOMHAKA
WNM TPYOHOND MNAEHEKE] MoekeT DbiTe HeoDXOOMME MMOreHHIauws obpaiua 8 nuavpyowen Bydepe © npumMeEHEHREM
ANNapata Ans NUAMPOESHA TEaHeld FastPrep® wnn sLBMBANSHTHOR CMCTEMEI ONA PAIPYIEHR THEHW.

ANETERHETHEHO

a) THaHe NEpEEapWBEaNT B TEYSHAE HOMH & HENDNEI0SAHENSK NpoTarHaie K e 400 Men mradpyioweno bydepa G2
[Qiagend v OHEK sxcrpampyor wa 200 w0 nepeBapa ¢ nosmowksn Habopa ons aectpakusy OHE vz teaden EZ-1 » asto-
MATHEMDOSAHHOM: ANNapata gns skcTpakurn OHK EZ-1 wnm & nomowkie mued-Hatopa gna aectpasume OHE 13 TraHed.
OHK snmoupyor 8 obsame 50 aen.

6] Teadk obpabatkizanT ¢ Mononsacsadnan peareqdta DMAzol gnr skcTpargums OQHK, Brparue, obpaagbl THAHEA
nzdpyir B 1 mn pearedta DNAZSl B Tedvarre 10 MUH & npoBMprs ONA MESPOLEHTRHGN T SMEDCTER 1.5 M M 2aTeM LEH-
TpHdryrpyEaT npe 13000 obiMeH B Te4aHME 5 MUH GNA YO0ansHWA Boex TEEpOBIX YACTHY. darem miavpoeasHen obpaaey
NEJEHOCAT B HOBYH npobupsy GnA MULpoUusHTpRdiyrd emsocTen 1.5 mn, cogepeawyw 500 men 100%-Horo atanana gnA
palbar B monekynApHoR Bwanored, 8 2arem usHTpadyripyiot npe 13000 obimied B Tesedne 10 mne gne ceaspesns OHE
STaHOM yaansanT ¢ amewant 400 men T0%-Horo sradona onR paboT B MONEXYNARHOA BHonarum, ueHTpadyTHEyaT npv
13000 ofiuus 2 TedaHde 5 mied 1 ocanor OHE pacteopRoT & 50 Men Bode © monakynspeoEd QHKazoR 0 pecogapsaEnsi
PHHKazy. BHOBE Npy MECNONEI0OEEHAN TESPOLE THAHER [HANDHMEP, TPVEHOM NNAEKKER ) MOET NOTRED0BaTEEA FOMODIEHW-
13U 0BpaILA B NUanpYoWwEM Bydape © NPUMEHEHASM aNNAPETE ANA NHIMPOSEHMA TRERERA lyser FastPrap® wnu sxew-
BEMNSHTHOR CHUCTEMEl ANA PAIYLLEHNWA TEAHM Napag akcTpakuwen OHE.

3 OHE xpadAT npd temnepartype — 20 °C 0o Mcnone308aHWA.

MpumesaHne — BCE MEHANYNAUWY NDOBOSAT B NBPYETHAR.

AHANWE NONWMEPAIHON WENHOA peakuud (PCR)

ApennuibrKaus i NPOROGAT C Monons3oeaHees 2.5 men sxerpakra JHK e obbeua peakuwi 50 Men © nonams30saHus-
a8 npaRmepoe Ons nokyca ldh (kak onecaso Peichel v gp. 2004 Current Biology 1:1416-1424):

- npaMoR npakmep — 3 G606 ACG AGT AAG ATT TAT TGS 3,

- oBpathsiR npadsmep — 5 TAT AGT TAG CCA GGA GAT GG 3

CHLWLECTEYET MHOMECTED NDCTABWWREDE nogxoasuex NUP peaxtveoe. MeTog, ONHCEHMHER HHES, B HACTORLES Bpe-
MA HENDNeyaTER 2 nabaparopun Cafas Weyrmauth.

1 TIprroToamaHrE (pESKYMOHHOA creckn {50 pmen Ha obpazewu):

- PaarynobHye cmece Mastarmic roTosnT cnegyownme abpaon. B8 MOMHD NPUMToEMTE 3APaHES W XpadHTb
JAMOPOREHHOE NP Témnepatype — 20 "0 0o cnonb30BaHMR. TOTOEAT QOCTETONHOE HONWYSCTED PESEYHOHHDN CMEDH
Mastarmix ons OTPHUATENLHOND KOHTPONA (TONELD B04a anA pabor B MOonakyNApHON Buonariu).

Ooeem KOHEYHAA HOHLEHTDALKA
(CTOROERIE ROHUEHTRAT IoDpazay
PeasumoHHR Gydepn ExGnTaq'g 10 mkn 1%
Mol 5w (25 mm) 2.5 i
HyrneoTwaes (AT, gl Td, ol T, aTTH) 0,5 man (no 25 el eEepora) 250 umeM easpora
MNpAMocA nparmap 0,5 man (0,1 HMone i) 2.0 rarkd
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OBpaTHeIRn Npakmap 0.5 mrn (0.1 mone | men} 2.0 meM
Boga ans pabar B MmonegynApHO R Branodam 30,75 men
GoTag nonumMepasa 0,25 mkn 1.25 Eg.

- BooeAar 475 mn 8 MApEMDOBAHHYH TOHEOSTEHHYH npodepy ons NMUP emectamoctesn 0.5 an.

- Oobaenswor 2.5 men oduwesHol JHE B maperposasHyss npobupey. YEAZAHHEE MEHWUNEIEALWE NOETORRET ONS
ecey 0BpaIuoe N OTPMUETENEHEX KOHTOONER.

- MNMospeEawr 2 KENNAMA MAHEDENEHOM MICNE. ANBTERHETHMEHD WCNONEAY T SMImMMESToR © RoSOrpesasMar
HPBILLEDA.

- Kpeisy 38HpeSasT.

- CBpaagkl paratyprpyoT B amnnadiearops Paltier PTC-225 nps (94 £ 2} "C B redeHte 3 MWH © NOCHEgY W MaK
38 prerane npW (39 £ 2170 B reqeHnS 1 MMH, Np (55 £ 2) 0 8 Tesirde T Ml npr (T2 £ 2)"C 2 Te4EHNE 1 MUH, 8 DHOH-
HETENEHDE HAPALWEHWE NpoECAKTeR npy (72 £ 2)°C 8 tededng 10 M.

2 MNpuroToeneHne adpoasors ranA (2 Te-Hor)

TpaasuwmoHreo npoaykTel PCR pazgansor Ha 20 Yh-HoM BrapoIsom rans. cogepsEawan SpoMucTein ataown. Takse
DTy T DT MCNONEI0BAHEI CHETEME KENHNNAPHOrS anakTpodopesa.

- Bapewmwearot 2 r arapozel 8 100 mn 12 TAE-Eyhepa.

- HarpEEawT B MHEPOBONHOS0R NEYW {oxono 2-3 MuH} ONA pAcTECPEHWA Srapodsl.

- Oobasnsr 2 ganng GpoMBcTon 3THOAR A0 ROHESHOH KoHUEHTpauHwe 0.5 suriean.

MopsYMA pRCTEOR NEPEHOCAT B YCTPORCTEO GNA 3anqek rens. Fenm G807 BOIMOKHOCTE 38TB8p0ET,

4 Mane-znerrpotopes:
ArapoEHEIA MEne NEPEHOCAT B KaMapy AR snexrpohopeia v norpysaT 8 1TAE-Oydep;

- 20 myn xasaoro obpa3gs BHOCAT B OTOEMBHYH NyHKY, S0Da8NAA MADKSD MONEEYIARHOR maccs (OQHK smHe@kan
100 N.H., Promags ) 2 38nacHYi NyHEy,

- anakTpodropas npoonAT npe 120 2 vededne 3045 mum.

4 Baayanuiauus npoaysros asnnudmEagmes

Ecnd SposucTeid 3rdaui Bein BRACHEH B SrapoaHeil renk, E8E OMMCaH0 Beile . To NRpoayeTel OHE Bmayvanizdpy o
nag HEToMHUEDM YE-CEETA. ANLTEPHATHMEHD ATEP0IHLIE TeNk OHPEWHBERHT, NOKPHBAR rant paiDasneHHbBIM PACTROPOM
SpoMUoTorD 3THOMA (0.5 Merivn B eoga) 2 TedeHne 30 MuH nepsEn BHIyaneasume .
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Mpunomenne M
| PEROMEHOYEMTE]

PyxoBogcTeo NO NPOUSAYDE MCKYCCTREHHOTO ONNOAGTEOPEHHA ANA TPEXUINOW KOMKOLWKK

Usnsi 3Torm paygena RENSETCH ONWCIHHE NPOoUSnyDel NONYHEHER ONNogOTEODEHHLIN RALEKNETON TREXWMIMOA KO-
NHILWEA C y-4ETOM WX BCNone3oeands & FSOT.

Mpoyeayps

MNonyseHne CNEpMATI30WO0E OT CAMUDE

1 Camua ¢ x0powdm oxpacomr v Tpabye Mo NoNYNALHA NOOEapaHT 3BTEHSIMH.

2 CEMEHHMEM WIBNBKAT C KEHO0R CTOROHR Phlbbl. CamMBEHHREY O0BIMHD CHABHD MAMMEHTPOBREHE, NRESCTIENAKT
QpraHes nancHsenbpaaHon hopMbl. KOTORBIE XOPOLWHT BAOHE! HE NATEPANLHOR CPEQHER NMHEM Tana, MononkayoT oawH Ma
CIEIyHILLAY MaTOOoe:

8) C NOMOLLEH MNEps TOHEME HOHHKL, HEYWHAA © KNoasw, Jenant paape: anedod 1,0-1.5 oM nog yrnos npaMepso
845"

5] MCNoNe3yA CEansnenk, QenaoT Hebonswon pazpes B Goky pelibbl HEMBOIM C3a0K 07 T333 W BEHTPaNsHEE GORO-
BhIxX NNECTHH.

3 ComeHHHEH WIBNSREHT © MOMOLWERD TOHEHAE LWKNLDE 1A NOMEWaHT & <9awxy Metpuw.

4 Kmwonii cemMarHur nokpsieant 100 Man CEEMENpUrITORNEHHON ROHEYHOM pasTeopa Xanxca

5 CemMeHHHEN MENED WaMensHaiT, BCNoNeIYA Ne3awE DpUTER WNY CRANBNans. TAXEA MAHWNYMALKMA NPHBOONT K
QCBOBmEOBHHED CNEQMEL, M PECTECD X3HECE CTAHROBMTCA MONDHHDID LBETA.

" ByibEpHER CONeson pacTsop Xaskca [BCPX)

BECPX Heobxoguw 0N CONPEHSHMA CNEPMEl, NOEE MOST NOQIOTOBKE K OMnogoTecpeHne. Bamsoe npuksadaHiee:
XOTA BONBLMHCTED HEOBXOIMMER HCXEDOHBIE CTOKOEL PECTEOROE MOET ObiTh NPUNITORMEHD 33PaHEE, CTOROBEA DEc-
TEOR 5 W Z8TEM KDHESHEN PACTE0R OOrHeH BbiTe CEEMBNPHNOTOBMEHHEM, T. &, FOTOBMTCR B O8HL HLNONEbI0BaHWA.

Cromoewi pacTeop 1;

MaCl = B.00r;
KC| = 0.40r;
SUCTHNNWPOBAHHER B008 — 100 man

Croxoesid pacreop 2:

Ma;HPO,, (GeapogHbii] — 0,358 r;
KHEFIE[d - 060 r;
OUCcTInNMpoBaHHER 8088 — 100 man

Croxtesi pacTaop 3:
CHDE = D.TE T,
JHCTrNNEMpoBRHKER BOO8 — 50 nen

Croxoewi pacTeop 4:
Mas0,, TH.O - 1.23r;
JucTennupoBaHHER 8058 — 50 mn

Cronoewd pacTaop 5 (CEEMENPANOTORNEHH B )
MaHCO, - 0.35r;
OHCTNNWpPOBRHHER 2008 — 10 pan

Mpumeyar e — Echi MMesTocr B HANWYHME HEROTODEIE M3 BRILSYEI3EHHEIE CONEA, HO © APYyTHM COOSpsaHIEanm
eodel (T 8. 2H,0 smecto BazenaHOTD], TO MK MOMHD HCNONE30BATE, HO CHEHENE HEOOMDONMO CHOPPEKTHROBETE Macy
C WHETOM MONEEYIAPHON MACCE.

JnA KOHEMHOM PacTEOpa X3HKECE PECTEOPE DELeOAHRAIIT B CRagy OwWEM NOpROKE:

1 Crokoesn pacteop 1.0 wmn
2 CrokoBsid pacteap 2 0.1 mn
3 CrokoBein pacteap 3 0.1 mn
4 JuctHnnuposasHan Bonsa 8.6 mn
5 CrokoBei pacteap 4 0.1 mn
G CrokoBeid pacteop 5 0,1 mn
Mepan MeNoNs3I0BEHWEM EODOWD ME DML MBERIT.
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G HHMIKOCTE, CONSDEBWYHY CNapMy, BHOCRT B NpoOWpEY, NBITAACE MCKNK4HUTE KEBEME-NMEB0 hparMeHTs TRaHH GE-
MEHHHHDE.

T 300 men EoHENHOID PACTROpE X3HKCE aobasnsoT B npobypry v XOpowo NEREME LM SaKT.

B Mpu reobxonummosT CamMeu MoseT Dwime sasoHcepenpoean dvrcagwan 8 100 %-Hom STaHONE Wnu gpyrom Tpe-
Eyamom Kcatops. 310 MMesT oeofos IHEYSHWE, SO MCCNEQOBAHNE ONPENEnAET POOMTENLIKDE NPOHCXIHOEHNE No-
TamKas.

OnnogoTeopEHHE

1 KpynHex GEpEMEHHER CAMOE HOSHTRGHUKPYIOT M3 TpEOYEMOoR NONYNAWWA, CEMEH MOTO0Skl K BEIOSEMHEAHNK
MEPB], TONBED KOMGE MOEHD YEMZETE ARLA, BRICTYNSHLWE 13 KNoan. MOToBRE CaMKH HMEKT CApEKTEpHYH No3y © £Npa-
MOOHATEM TOMOSHER HOHUOMS.

2 AKEYPATHO NPOBOOAT YHAZATENLHEM NANLLUEM MM DONEWAM NANLLESM BHHI K XE0CTy peils One cTHMynsLMm
BROENEHAR ARLEE0IT MELWES B NQWIDTOENSHHYH “awry Tarpy. MOSTOpAEDT C gpyrod CTOpOoHe! 1 peeby BO3spawaT s
pEzapaEyap.

3 Aiaua pacnpanensot (Obpays MOHODCNOE] © DOMOWERS TOHKOH EMCTOYRH. BackHD nogBepriyTe BO308BCTENND
CNEpMATOIOHO0E KAK MORHD BONLWE AU, NOCKOM:EY MBECHMAZELHA NNoWans NoSERCHOCTA AVLL NONE3HE.

MNpumeyaHuwe — HALA XPaHAT BNRHHEIME, MOMDEHE BRAMHYHY TEAHL BOKDYT HWX (BamHo 410l RRUya Heno-
CREACTEEHHO HE K3CANWCE BOALL, NOCKONERY ST MICHET NPEXIEEREMBHHD COAMETE TEERALIM XODUOH, 470 NPDBOCTBRaLLE-
&7 onnogoTeopeHne). CywecteyeT Gonbwon pazipos B KONMYSCTES AL, KOTOPCE MORET NPOWESEECTH KEMOSA CAMKES, HO
B cpaapan npusepHo 150 Aru MOosHO NEFKD NONY4ATE OT QOHOR BEREMEHHDN CAMEN.

4 25 mEn CNepael B CRECK X3HECH PREHOMEDHO DACTIPEOAENHIT N0 BCER NOBSNXHOCTH HHL © NOMOLWBEY KACTOHEA.
AAua SecTpo 2ETERROEEAKT 1 MEHAKIT LBST [B TEHMEHHE OQHOR MIUHYTE ], KEE TONEXD HEHWHESTCA annagoTecpeHre. Ecnr
pECHSTHOE “MCnG Akl cocTaanAeT Gonee 150, To npowsayDy NOETOPSIOT. AHAMOOWSHD, SCHW AALE HE 2ETEERASEAKT B
TEMEHKE MUHYTE, TO Jo0aBLTE HEMHOMD BONBLLE CNEPMBIL

MpumedaHwe — [Oobasnasde DonbWEenD XONWHECTEA CNEPMb HEODAZATEMLHD  YWNYHWAT NOKA3aTens
CNADOCTEOPEHHR.

5 Aiua v crapra aosHel BeiTe OCTAENSHE! AMA B2AUMOOBACTEMR HE MEHSE 4l Ha 15 MuH. 8 onnogoTeopeHHBIE
AALE MOMELLEH0T B aKBApNYMEl, B KOTOPEIX NDOEOOHTOR MONEITAHKE, B Tedadde 1.5 4 nocne annogorsopeHHA.

G Mpousoypy NOBTORAKIT & MENONE30EaHAEM OPYTOR CaMEM, NoEa He ByaeT cobpado HeofmoQMMos RONMYecTRD B,

T O7TDMpanT HECKONESD BHU M3 NOCREgHER napTed v rcrpyior 8 109%-HOR YECYCHOR KMcnoTe.

MogcHeT M PACNDEOENSHWE RHL B MCNBITATENEHBIS ARSARHYME!

1 Alua ponskisel BT PEEHOMEDHO PECNPEJENEHE] MEFOY kaOQBM ypoeHew oipaborws, yrobe vabewars rexe-
THYECKAND CHMEWEHAR. Kasnysn napTy i onnogoTscpeHHEY ARU PA30Sn\HT Ha TPy NNe JEEHOM PaiMeps (HE RONW-BECTED
YEOBHER 0Spaborel] © NOMOWLEHT TYNDID MHET DYMEHT (HANDKUMED, LWHWPOXKMM MTE3EWEM SHTOMONOMYESEAE WANLOBR MK
BEETEMADNOMYSCKOR nammen ). Ecnm B nocnwTa MK 4NA kax0or obpaboTsd uMasTcn Yeteipe NnoBTopHocTA no 20 Auy Kamk-
OaA. TO HYEHO pRCNpagend Te 80 AKY B aEBapHybl, B KOTORRX NPOBOOMTER MCTISTEHME.

MpuMedaHwe — ParoMmedgyercA oobdente swa 20 % Auy (To ecTe 96 AWMU B Koy abpabotsy], NOKd &cTe
rapaHTHR TO0D, HTO MOMHD NonysuTe 100%-Heln noka3aTens onnogoTEOPE MR,

2 AAua komows g4eds nogeeHaHsl rpuiroewis nedesUnAM 23 NPEJENaMM MHE30E. KOTOPOE OXpaHAET camey. B
CEAZM C 3THM CHBEHE BaxHa obpaboTia scax AUy METUIEHOEOW CUHERDA B TEHEHNE NEPEBLIE 5 CyTOR MCNeTaHEA. CTosoen
[RCTACD METHNSHOBOR CHHEEK MUTOEAT B KOHUEHTpaWMK 1 mriun ¥ 4oBasnanT 5 aKEapuyMs!, B KOTOPEIX APOBGOETCR M-
NEITAHWE, YT00kI NOMYYHTh MEKCHMANEH YD EOHESHYED KOHEEHTREEn 2,125 mr'n.

It PAMEBYHEHHAE — Fonsowky Be QonsHHbl MOGBEPraTeCA BOZOSACTEAHY METANBHOE0R CHAHEEH, NOCEDNELY MOCNE
BLUTYNMEHAR YENOEEHEINLWE CHCTEMEl SCN3EHE OkiITh CEOOOOHE 07 METHNEHDEOR CHHLEW HE WHEETEE CYTEH.

3 AAua emeOHEEHO NEORSPRIOT W PEMMCTRARYEST MEDTERE WIH HEONROOOTBOPEHHBIE RALE.

MpamedaHue — oka O BENYNNAOTCR, ARLA HEKDMA HE SOINEHE HRXOOHTECR BHE BOOR!, O2HE Ha DH4EHE
HOROTREA NEpHoD BREMEHH.
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CpaBHEHHE CTPYETYDLI MEXAYHAPOAHOrD QOKYMEHTA CO CTPYKTYPOR HACTOALLEMD CTAHAAPTS

TaGnwua OAA1

CTpysTypd HACTOAWE EraHgEapTe CTOyaTypa MEKAIVHAPOGHETS AORYHEH T
Pasgen Mogpasgers Nepeyvcrensn P asgen Mepeuncnanus

Beagesna 1,2 -

1 1.1 — 18 -
1.2 —_ a i

2 - —_ 10 -
2.1 —_ MpsncseHne 1 -

22 —_— Mpanoserne 1 -

2.3 —_— Mpsnosedng 1 -

24 —_ MpanoseHne 1 -

2.5 —_— Mpanoskerne 1 -

2.6 —_— MpwinceeHng 1 -

2.7 — MpsincskeHne 1 -

2.8 - Mpunoserne 1 -

2.8 —_— Mpxnosedng 1 -

2.10 -— MpsncseHne 1 -

211 —_ MpanoseHne 1 -

2.12 —_— Mpsncesedng 1 -

213 —_ Mpsnoskedng 1 -

2.14 —_— Mpanosedne 1 -

2.15 —— Mpwnceserne 1 —

2.16 — MpsincskeHng 1 -

3 3.1 —_ 3 —
3.2 - 4 —

3a — 5 -

3.4 —_ L] -

3.5 — 7 —

36 — b -

4 4.1 -— 12 -
42 - 13 —

] 5.1 - 14 -
5.2 -- 15 = =

5.3 - 16 —

& 6.1 — 17 -
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Mpodonxeqee mabnuye JA. T

Cr PYKTYEE HACTDRWEID CTAH LA DT

[ TPYET Y MERDYHAODOAHOIO LRy MEHTE

Pazasn Muoapazasn MepEuscnEHnE Faanmn MeEpEadcnE N

B B.2 e 18 e
B.3 == 19 =
5.4 — _ _
5.4.1 — 20 =
5.4.2 == 21 =23
B.5 — 22 —
B.6 = = =
5.6.1 i 27 B
5.6.2 . 24 s
6.5.3 = 25 ==
7.1 = = —
7.1.1 = 26 e
712 — 27 —
7.1.3 = 28 =
7.1.4 = 29 =3
7.2 - — -
7.2.1 == 30 =,
7.2.2 =i 31 S
7.3 e — e
7.3.1 =3 32 =
7.3.2 — 33 —
7.4 = = =
7.4.1 == 34 =3
742 - 35 -
7.4.3 = 36 =,
7.5 =is i S
7.5.1 e a7 e
752 = 38 =
7.5.3 i 39 =
7.5.4 e 40 e
755 = 41 =
756 — — —
7.56.1 == 42 =
7.56.2 = 43 =3
7.6 e a4 -
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CTpYRTYp HACTOALErD CTARAAPTE

Cr AYETYPE MERAVHEPDLHIN: 0K REHTS

Fazmen Nogpaagen MNeprancsesnn PaageEn MepaulcnaHus
7 7.7 = — _
7.7 = 45 =
772 - 46 -
7.7.2.1 = 47 =
7722 Tt 4% =
7723 = 49 o
7724 i 50 =
7.8 = 51 -
7.5 -4 — e
791 — 52 —
792 = 53 =
793 i 54 =5
7.10 = 55 -
8 8.1 i 56 =
8.2 — 57 _
5.3 o = =
831 T 58 =
832 o 59 _
B4 = 80 =
B85 — &1 —
851 = &1 =
8.5.2 At &1 =
8.5.3 = 61 =
B.5.4 i 62 =

Mpunoxedns &

NpwnoseHws 2

Mpunosenna B

Mpunosedws 3

Mpunasexns B

NMpunomerne 4

Mpunoeskenne T

NMprnoseqne &

Mpunosenre 1

Mpunosexws G

Mprnoxmexns E

Mpunoweqns 7

Mprnosarme 3

Mpunosesns B

Mprnosasne 4

NprnomeHns 8

MpanosesEHne K

Mpanomedws 10

Mpunaxaswa N

Mpanosedae 11

Evbrnuorpadima
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