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MOCT 1.2—2009 «MexxrocygapcTBeHHas cuctema ctaHgaptusaumn. CtaHgapTbl MeXrocygapCTBeHHbIe, npa-
BMMa U pekoMeHAaLMU No MEXrocyaapCcTBEeHHOW cTaHaapTM3aumu. Mpasuna paspaboTku, NPUHATUS, NpuMe-
HeHWs, 0OBHOBNEHWUSI U OTMEHbI»
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1 NOArOTOBIEH ®eaepanbHbIM rocyaapcTBeHHLIM YHUTapHbLIM Npeanpusituem «Bcepoccuiickuii Ha-
YYHO-UCCNeaoBaTenbCKUA LEHTp cTaHgapTusaumnm, nHopmaumm U cepTudmkaumm ceipbsi, MaTepuarnos 1 Be-
wects» (Pryrn «BHULCMB») Ha ocHoBe COBCTBEHHOrO ayTEeHTUYHOro nepeBofJa Ha PYCCKUA A3bIK
PYKOBOASILLEro AOKYMEHTa, YKa3aHHOro B MyHKkTe 5

2 BHECEH ®egepanbHbelM areHTCTBOM MO TEXHUYECKOMY perynuposaHuio U meTponorun (PocctaH-
AapT)
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3a NpuHATME NpOoroniocosanu:
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no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no crangapTusaumu

AzepbangxaH AZ AsctaHgapt

ApmeHus AM MwuHakoHOMUKM Pecnybnvku ApmeHns

Benapycb BY [occTangapT Pecnybnukm benapych

Knpruams KG KelprelactaHgapT

MonpoBa MD Mongosa-Ctanaapt

Poccus RU Poccrangapt

TapknkncTaH TJ TapxuvkcTangapTt

4 lMpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PerynvpoBaHuio U MeTponorum ot 25 Hosbpsa
2014 r. Ne 1749-cT mexrocyaapcTtBeHHbIl cTaHaapt FOCT 33059—2014 sBeaeH B AeiACTBUE B KaUecTBe HaLu-
OHanbHoro ctaHgapta Poccuiickoin depepaumn ¢ 1 asrycta 2015 .

5 Hactoswui ctaHgapT ngeHTndeH MexxayHapoaHomy aokymeHTy OECD Test No 223:2010 Avian Acute
Oral Toxicity Test (IMTuUbl: TecT Ha ocTpyto NepoparnbHyl0 TOKCUYHOCTD).

MepeBog ¢ aHrMMACKoro sA3bika (en).

CTteneHb COOTBETCTBUS — maeHTn4YHas (IDT)

6 BBEJEH BMEPBLIE

UHpopmayust 06 usaMeHeHUsIX K HacmosieMy cmaHOapmy rnybnukyemcs 8 exxe200HoM UHGhOpMayUoH-
HOM yKa3amerne «HauuoHanbHblie cmaHOapmbi», @ MeKcm U3MEHeHUU U rofipasoK — 8 eXeMeCSIHHOM UHGhOop-
MayuoHHOM ykasamerne «HauuoHanbHble cmaHOapmel». B criydae nepecMompa (3aMeHbl) Ufiu OMMeEHb!
Hacmosiuezo cmaHOapma coomeemcemeyrouiee yeedomreHue bydem orybriuKo8aHo 8 eXeMecsIHHOM UHOp-
MalyuoHHOM yKkasamerne «HauuoHanbsHbie cmaHOapmei». Coomeememaeyiowjasi UHgbopMauus, yeedomneHue u
meKcmbl pasMelLyaomcs makxe 8 UHGhopMayUoHHOU cucmeme obleao Monb308aHUs — Ha oguyUansHOM
calime ®edepaiibHO20 azeHmMcmaa o MEXHUYECKOMY peayrupogaHUio U Memposioauu 8 cemu ViHmepHem

© CraHgapTuHdgopm, 2015

B Poccuiickoihn ®egepannm HacTosAIWL WA cTaHAapT He MOXET OblTb NOMHOCTbLIO MM YaCTUYHO BOCMPOUN3Be-
[OeH, TUPXMPOBaH U pacrnpocTpaHeH B KavyecTBe odmumanbHoro nsganus 6es paspeweHuns degepanbHoro
areHTCTBa Mo TEXHUYECKOMY peryrpoBaHuio U MeTposiornm
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M E X IO CY Ao AP CTUBETUHH b 1 C T A HOAPT

METO/bl NCMAbITAHNA XUMUUYECKOW MPOAYKLINN,
NPEACTABAIOLLEN ONACHOCTb A9 OKPYXXALLEN CPEAbI

MTULbl: TECT HA OCTPYIO MepopasibHY TOKCUUYHOCTb

Test methods for chemicals of environmental hazard. Avian acute oral toxicity test

Jata BBegeHna — 2015—08—01

1 WNcxoaHble npennocbisiku

11 WNHopmayusa, Heobxogmmas A1 OCYLECTB/IEHNA Pa3/INYHbIX CXEM OLLEHKM OMacHOCTWU, MOXET Cy-
LLLeCTBEHHO BapbupoBaTtb. [/19 OCYLEeCTB/IEHNA CXEeM OLLEeHKM ONacHOCTM NMPUMEHSAIOT TP BapuaHTa TecTa:

- TeCT npefAesnbHOi [03bl — NpeanoYTUTENEH, ec/in TOKCUYHOCTb BelecTBa NPpeanoNoXUTENbHO HMU3Kas
N netanbHbIA UCXOA NPU BesMYMHE NpefenbHOR A03bl ManoBeposTeH. lNpefenbHas fo3a A0/KHA COOTBe-
TCTBOBATb LESAM OLEHKW, U OHa 06bl4HO He npesbiwaeT 2000 mr/kr Beca nNTuubl. Ona Tecta MCNOMb3YIOT
5— 10 NT1Y A4ONOHNTENBHO K KOHTPO/IbHOW rpynne (PUCYHOK 1);

Jo3vposaHve
5 nTuy, npegensHoii [o30i

WAtor: rméens O Wror: rmeens 1 Wror: meens 2-4 Wror: rmbenb 5
Mpu3Haku
TOKCUYHOCTU ,El,a

Y BbDKMBLUMX OCOGEN

Jo3vpoBaHvie eLle
5 nTuL, NpeaenbHoi

1030
Mepexaos, Mepexon,
LD20 > npen, 0o3 iﬂ—a 1Cme THOC:T 1107 et K CTRAM 2 CXeMb| K CTa/y1 1 CXeMbI
Pen. A P ’ nocresfoBaTe/lsHoro  Moc/iefoBaTeNbHOMo
onbIra onbIra

PucyHok 1 — OnbIT Mo onpeesneHnio NpeaesbHol 03bl (CxeMa He BKIoUAeT KOHTPOSbHBIX MTULY)

M3paHne ouymansHoe
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- rpagneHTHbIR LWL 50-Tect — npeanodTuTeneH, ecnu peryavpytowme unm uible TpebosaHuns npegycmar-
puvBat0T HEOBXOAMMOCTb MOSYYEHUS] KPUBOW A03a-0TKAUK U/ A0BEPUTENBHBLIX MHTEPBA/IOB YCTAHOB/IEHHbIX
BE/IMYMH, MOMMMO 3HaveHuii LD50. OnbIT npoBogAaT B 3—4 atana ¢ 24—34 ntuuaMu OMOSTHUTENbHO K KOH-

TponbHOW rpynne (pucyHok 2)1);

PucyHok 2 — Cxema nocnefoBaTenibHOro tecta (rpagueHTHblii LDS0- 1 06bI4HbIA LDSO-TecTbl); cxemMa He BKovaeT
B Ceb6s NTUL, KOHTPO/IHOTO onbiTa. OcTasbHbIE AeTany, Kacawlmecs NpasBul 0CTAHOBKW OMbITA, NPUBEAEHbI
B7.222—7.2.25

-06bIYHbIl KO SD-TecT— npeanoyTuTesnieH, ecan perynvpyole Wi nHble TpeboBaHust npegycmatpu-
BalOT HE06XOAMMOCTb OLEHKM TOMbKO BE/IMUMHBLI NeTasbHOWM [03bl (MEAMAHHOrO 3HaUeHusl), a KpyBasi 103a-0T-
KUK 1 foBepuTenbHble MHTepBasibl LDE) npy 3TOM He TpebyroTcsi. TO MOXKET GbiTb COOTBETCTBYHOLMIA OMbIT
[N yCTaHOB/IEHNS YyBCTBUTENbHOCTM BUIOB K BelllecTBy (Mo BennuvrHam LDS0) nim nosyyeHns nHgopmaumu,
Heo6XoANMON AN MapKMPOBKM NPoAyKTa. B faHHOM BapuaHTe onbiTa NpeaycMOoTpeHo ABa 3Tana 1 UCrosib3y-
0T 14 NTWL, NOMUMO KOHTPOJIbHOM rpynnbl (PUCYHOK 2).

1) Mpy Heo6Xxo0AMMOCTY NOYYEHNA KPUBOI [03a-0TKAUK ONYCKAaeTCsA UCNONb30BaTb KlacCcMueckuii BapnaHT npose-
AeHuns atoro onbitTa (cm. USEPA OPPTS 850.2100). B uensax obecnevyeHns 3awnTbl XNBOTHbIX METOAbI, MCNOMb3YyOLiMe
60nbLIee Yncno nogonbiTHbIX NTUL (Takne kak USEPA OPPTS 850.2100), He pekoMeHAyoTCS.

2
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1.2 MpaAneHTHBIR 1 0BbIMHBIA LD -TecThl BKNOHaoT nocnegosaTtenbHo OcyLLecTBsieMble aTanb! (pu-
CyHOK 2). 3Tanbl — 3T0 Nepuodbl B XoAe onblTa, Korga nTuuamM eAMHOBPeMEeHHO AatoT 403y BellecTsa 1 3ateM
HabntoaatoT UX B TeYEHWE HEKOTOPOro BpeMeHW. Takum obpasom, TepMUHBI «NocneaoBaTeNbHbIA ONbIT» U «No-
criegosatenbHas cxemay», UCNomnb3yeMble HKe, OTHOCATCS Kak K rpaaueHTHOMY, Tak u 06bluHoMy LDg-Tec-
Tam. OBbsICHEHUS IOTMKW MOCTPOEHUS OMbITOB U WX CcTatuctuyeckoe obocHOBaHWe npuBedeHbl B
npunoxeHumn A.

1.3 Cxema rpagueHTHOro Tecta rnpegycMarpuBaeT norlydyeHne nokasarerie, OLeHUBaoLWNX BENNUYNUHY
pucka NocpeacTBOM MPUMEHEHNs pacluMpeHHON npoLeAypbl KOMNLIOTEPHOrO MoAenuposaHua [2]. 3Tu noka-
3aTenu BktovaloT B cebs pacueT LDy, AoBepuTenibHbIX UHTEPBAsIOB 1 KPYTU3HBLI KPUBOW A03a-0TKMUK.

1.4 Ha kaxgom stane rpagueHTHoro 1 obbidHoro LDg-Tecta, oaHoi umim 6onee ntuuam nepopasnbHo
BBOASAT OAHY A03Y TECTMPYEMOro BeLLecTBa, NpU 3TOM UCMOMb3YIOT Takne A03bl, KOTOPbIe NPeANoNOKXUTENBHO
Mo3BOMSAT onpeaenuTs pabodee sHaveHne LDg,. MTuu HabniogatoT B TeveHne 14 aHei, Ho BLIGOp 403 ANA chne-
AytoLen cTagum onelTa OCHOBLIBAETCSA HA CMEPTHOCTM U BUAUMBIX NPU3HaKaxX MHTOKCMKaLMK, BOSHUKAOLWNX B
TeveHue Tpex AHen. [laHHbIA UHTepBan MOXeT BbiTb YMEHbLUEH, e CMePTHOCTL UMW NPU3HaKN BOCCTaHOB-
neHns NposBnsoTCA GBICTPO, UMK YBeNuYeH, ecnu HabniopgaeTca unu oxuaaetcs rmbenb nul B Honee
oTAaneHHble CPOKN.

1.5 Onsa nocnepoBaTenbHbIX TECTOB (TPagNEHTHOro U 0BbLIMHOMO) MOrYT BbITb MCNOMNb30BaHbl AAHHbIE
Heyda4vHbIX BapuaHTOB TECTOB MO onpeAeneHunto npegenbHon 4osbl (rmbenb ogHon unu 6onee NTuw), a TaKke
WHpopMaLIMa U3 BHELLIHUX UCTOYHUKOB. [N BelecTB ¢ OXXuaaeMon BbICOKOM TOKCUYHOCTLIO TeCcTUpoBaHue
MOXeT BbITb Ha4aTo ¢ 3Tana 1, koraa KaxAon U3 YeTbipex NTULL A4atoT pasHble 036l BelllecTBa, 6asupyloLuecs
Ha oNTUMasbHO AOCTYMHbIX 3HaYeHusAX LDy, (Hanpumep, AaHHbIX, NONYYEHHLIX AN PLISYHOB UMK APYruX BuU-
nos ntul). OcHOBBIBasCL Ha UTorax atana 1, onpeaensioT pabodyo (NPUKUACHHYI0) BENUUMHY LDg,. 1N BbI-
6opa J03 aTana 2 UCMorb3yoT pacdeTbl No NPUHLMIY MakcumanbHoro npaegonogobusa (Maximum Likelihood
Estimation (MLE)), npn aTom Kaxxgasi U3 paccuMTaHHbIX Takum o6pasom 10 o3 aaetca ogHon ntuue. Ecnn pa-
6o4asn BenuunHa LD, B3siTa U3 HeyAauyHbIX BapMaHTOB OMbITOB MO onpeAeneHnto npeaesbHon Ao3bl, To nocre-
AoBaTelbHbIA OMbIT MOXET BbITb HavarT ¢ aTana 2. [ina rpaguentHoro LDgy-Tecta aanee nposoaat atan 3 u,
BO3MOXHO, 3Tan 4 (Mpaswuia 0CTaHOBKM onbiTa nogpobHo onucaHbl B 7.2.2.2—7.2.2.5).

2 O6nacTb NnpuMeHeHusA

Hactoawwuii cTaHaapT ycTaHaBnUBaeT MeToq onpederneHnUss ocTpoi NepoparibHOM TOKCUYHOCTU XUMU-
YecKMX BeLLecTB As NTuu,.

3 TepMmuHbI M onpepeneHus

B HacTosiLeM cTaHaapTe NPUMEHUMbI TEPMUHBI CO criedyoLmMMmn onpeaeneHnsMn:

3.1 ocTpas nepopanbHasa TOKCU4HOCTb (acute oral toxicity): HebnaronpusatHble acbdekThl, BO3HUKa-
oLwmne nocre nepoparnsHoro BBegeHUs NTMLaM O4HON UM HECKONbKMX 403 BELecTBa B TedeHue 24 4.

3.2 po3a (dose): KonuvecTso BBOAMMOIO TECTUPYEMOrO BELLECTBa.

MpwumeyaHu e— JJo3a BbipaxaeTcs unm B Macce (I, Mr), Tmbo Kak macca TeCTUPYeMOro BELLECTBA HA eANHULY
Macchl Tena nogornbITHOTO XWBOTHOTO (Hanpumep, MI/Kr Macchl Tena).

3.3 LDg, (nonynetansHasa nepopankHas gosa) (median lethal oral dose): Ctatuctuyecku nonyveH-
Hoe 3HauYeHWe OQHOKPaTHON A03bl BELLECTBA, KoTopas NpeanonoXuTensHO NpMBoanT K ruéenn 50 % noaonbiT-
HbIX KMBOTHbIX NPU BBEAEHWUM MepopanbHbIM NyTeEM.

MpwumeyaHune— 3HaveHne LD;, BeipaxaloT B €AMHMLax Macchl TECTUPYEMOrO BELECTBA HA €ANHULY MacChbl
MoAoNbITHOTO XXMBOTHOTO (MI/KI Macchl Tena).

3.4 npepenbHaf po3a (limit dose): [losa BepxHero npegena TecTUpoOBaHUA.

3.5 npobur (probit): Abbpesmnatypa TepmuHa «probability integral transformation»; npo6uTt-moaens 3a-
BMCUMOCTW J03a-OTKIUK NO3BOMSIeT onucatb cTaH4apTHoOe HopMarnbHoe pacnpegeneHue (To eCcTb LeHTpUpo-
BaHHOE OTHOCUTENbHO CpefdHero M MacwTabupoBaHHOe MO ero cTaHO4apTHOMY OTKIIOHEHMWI) OXMaaemblxX
OTKIMKOB Ha [03bl (06bIYHO B forapugmMmnyeckon Wwkane), kak ecnv 6bl 3aBUCUMOCTL BelpaXkarach NpsMoi n-
HMeNn ¢ HaKNoHOM, paBHbIM 06paTHON BeNMUMHE cTaHAAPTHOMO OTKMoHeHUs. CTaHaapTHOe HopMmarbHoe pac-
npegeneHne neTanbHOCTU CUMMETPUYHO, @ 3HaYWT, ero cpefgHee 3HayeHue Tawkke npeacTaBnsier coboi
cpeaHee Unu MeguaHHoe 3HaveHue LDy,
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3.6 HaknoH kpuBoM A03a-oTKNuUK (slope of the dose-response curve): BenuuuHa yrna HaknoHa kpuson
[032-0TKITUK OTHOCUTESLHO OcK Ao3bl. B criyvae npobuTt-aHanuaa, korga OTKIUKA aHanNMaupyoT B KoopauHaTtax
npo6uT-norapndgm 4o3bl, 3Ta 3aBUCUMOCTb ByAeT BbipaXkeHa NPsIMON, a ee HaknoH — obpaTHOW BENNYNHOW OT
CTaHOaPTHOro OTKIIOHEHWUs TONePaHTHOCTEN, MOMYYEHHbIX Ha TECTUPYEeMbIX 0BbeKTax, KoTopble NPeanonoxu-
TENbHO UMEIOT HopMarsbHoe pacrpeaeneHue.

3.7 aran (B nocnepoBaTenbHol cxeme) (stage in a sequential design): BpemeHHol uHTEpBan B Teve-
HUe BKCTIepUMeHTa, B KOTOPOM onpedesieHHoe KONMYecTBO MTHL, A03UPYIOT OAHOBPEMEHHO U HabnoaatoT B Te-
YeHUe HeKOoToporo rnepuoga BpeMeHW. Ha paspaboTky CXeMbl KaxkAoro KOHKPETHOro atana MoryT BAWUATb
npeasapuTenbHele oLeHKU BenuuuH LDy, 1 HaknoHa KpuBoW [03a-OTKNUK, MoMydYeHHble Mo pesynsratam
npegblayLwmX aTanos aKkcnepuMeHTa. AHanorMyHbIM 06pasom AaHHbIe, NoNyYeHHbIe Ha KaXaoM aTane, MoryT
NOBNUATL Ha pa3paboTKy cxeMbl ANsi NOCAeayroLWMX 3Tanos.

3.8 Idose: MuHumanbHasa gosa, BBoAMMas Ha aHHOM aTane (Mr/Kr macchl Tena).

3.9 hdose: MakcumanbHas gosa, BBoAgUMas Ha AaHHOM aTane (Mr/kr Macchbl Tena).

3.10 step: LWar (MHOXUTeNb) ANA pacyeTa OTAENbHbIX A03.

3.11 nepBuuHasn oueHka LD, (initial estimate of the LD.;): BenuuuHa, umelollascs (nonyveHHas) ao
Havarna UcrnbiTaHUs, BOKPYr KOTOPOW rpynnmpytoT YeTeipe Ao3bl ANs aTana 1.

3.12 paboyasn oueHka LD, n HaknoHa Kkpusow pAosa-oTknuk (working estimate of LDy, and
slope): MpeasapuTenbHble BENMYUHBI, NOMyYeHHbIe A0 3aBepLUEHNA 3Tana u Ucrosb3yeMble And onpeaene-
HUs1 403 ANs nocneayowmx atanos. O6biYHO paboyne oLeHKN OCHOBaHbI Ha UTorax HabnioaeHUn Ha Bcex Ha-
YyaTbIX aTanax, nonyvYeHHbIX Ha UX TPEeTU AeHb.

3.13 okoH4YaTenbHas oueHka LD;, n HaknoHa kpuson posa-otknuk (final estimates of LDy, and
slope): BenunuuHbl, KOTOPbIE paccYUTLIBAIOT NOCEe OKOHYaHWA akcrepuMmeHTa. OHM OCHOBaHbI Ha UTorax Ha-
6nrodeHNiA KaXkaoro 3akoH4YeHHOro aTana, obblvHO npodomkasLwwerocs 14 agHen unn gonbLue.

3.14 vactudHan rubensb (partial kills): Cutyauus, korga npu BBeAeHUA OQUHAKOBbLIX 103 HECKOIbKAM
nTuLam, HeKoTopble U3 HUX NorMbatoT, a HeKOTOPbIE BbMKMBAKOT. HacTUUHYI0 rmbenb MHoraa HasbiBaoT YacTuy-
HbIM OTKINKOM.

3.15 BosBparthl (reversals): Cutyauuu, aBnarowmnecs aHanorom yactuyHom rmbenu, BCTpevaroLimecs B
onblTe 6e3 NOBTOPHOCTEN (AN OTAENbHbIX NTUL) U B NocneaoBaTenbHbIX Napax nNtuu, koraa 6onee Huskue
[03bl NPUBOANAT K rnbenu, B TO BpeMsi Kak Npu 6onee BICOKUX Ao3ax HabnogaeTcs BbbkusaHue. 3To, BEPOAT-
HO, MPOUCXOANT B HEMocpeacTBEHHOW 6nusocTn ot LD, Tak, Hanpumep, ecnn Hynb o3HavaeT BbhKUBaHWe un
eauHuLa — rubenb, a OTKIUKK, MOMyYeHHbIE B OMNbITE, NepevncneHbl B Nopaake yBenuyeHua Aossbl, Torga Ta-
ke nocnegosatensHocTn, kak 0001011111 n 000110111, o3HawawT oauH Boaspatr, a 0001010111 wn
00011010011 — aBa Bo3Bpata. [Apyrue npumepsbl NpuBeaeHbl B NpunoxeHnu B.

4 MpuvHUMN TecTa

4.1 TecT pasbuT Ha HECKOIbKO OTAEMbHLIX 3TanoB. Ha ka)kaom atane nTuuam ogHOBPEMEHHO ckapMu-
BaloT 0AHY A03Y (MI/Kr Macchl MTULLbI) UCNBITYEMOTO BELeCTBa, BBOAS ee B 306 unu npempxenyaok. B 3asucu-
MOCTWU OT 3Tana onbiTa, OTAeNbHble MNTUMUBLI MOTYT MOMyvaTb pasHble A03bl UAW HECKOMbKUM NTuUuam
CKapMn1BatoT OA4HY U TY Xe A03Y (TO eCTb 0Ha A03a HA AaHHOW CTaaun UCTILITaHUA AyONUpyeTca NOBTOPHOC-
TAMK). iNa TeCTUpyeMbIX BELLECTB, ATl KOTOPbIX BbICOKast TOKCUYHOCTb ManoBepoATHa, peKoMeHayeTca Npo-
BOAUTL OMbIT, CKapMnuBas npeaenbHylo A03y Heckornbkum ntuuam. Ecnu BewwectBO TOKCUYHO, BMECTO
BapwaHTa onbITa ¢ NpeaenbHON A030M peKoMeHAYeTCs NPUMEHATL NOCNeAoBaTENbHY0 cXeMy onbiTa. dTansl 1
1 2 He TpebyroT NOBTOPHOCTEN, a Ha aTanax 3 u 4 fo3bl AybnupytoT nosTopHocTAMKU. Ha aTane 1 gnanasoH uc-
NbITYEMbIX 103 OCHOBbIBAIOT Ha ONMTMMAarbHO JOCTYNHOM oLeHke LD, (HanpuMep, BennunHe, yCTaHoBNEHHON
AN rpoisyHoB). [lo3bl A4nA nocrieyowmx 3TanoB OCHOBLIBAKOT Ha YPOBHAX CMEPTHOCTU, NPOABUBLLMXCA Ha
BCeX NpeabiayLMX 3Tanax onbiTa U, Takum obpasom, BenuunHy LDg, 1 yron HaknoHa KpuBOW A03a-OTKMMK
paccyUTLIBaOT OAHOBPEMEHHO.

4.2 TMocne ckapmnueaHusa 403 NTUL, HabnoaaoT B TedyeHne 14 aHen, ANA TOro YTobbl YCTaHOBUTL YPO-
BEeHb CMEpPTHOCTU. MiHoraa MoXeT noHaaobuTbes paclumMpeHue cpoka HabnogeHui, B 3aBUCUMOCTU OT TOrO,
NPOABNATCA NN NPU3HAKW OTNIOXKEHHOTO Bo3AeNCTBUs. [MoaTanHblin ONbIT NpoLe BCEro CTaBUTb NPU TeCTUPO-
BaHWUW BELLECTB, Bbi3bIBAOLWMX FMOEb B TEYEHUE HECKOMbKUX AHEN. B aToM cnyyae HeT HeO0BXOAUMOCTU OXU-
AaHuna 14 gHei Ao Nepexoaa K cnegytoweMy atany, XoTsl HabnogeHUs 3a BCeMy NTULAMN HY>XXHO NPOAOIKaTb.
CMepTHOCTb, BbIABIEHHAsA MO UCTEYEHUU HEBOMbLLIOIO NPOMEXKYTKa BPEeMEHU, MOXET BbiTb UCMONb30BaHa Ans
onpeaeneHna BENUYUH 403 AN UCNIbITAHUA Ha CreaYoLMX 3Tanax onbiTa (06bIMHO MOXHO UCNONb30BaTh CPOK
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Tpu AHA). MTUL, NPOABNSAIOLWMX OYeBUAHBIE NPU3HAKK 60K UN CTpadaHWiA, NogBepraoT a8TaHasun. JaHHole,
nonyyeHHble B Te4EHMEe NepBbIX TPeX AHeN atana onbiTa, 0ObIMHO JOCTaTOuHbI ANs TOro, YToObl YCTaHOBUTD,
BOCCTaHOBSITCS [T NTULbI OT OKa3aHHOro Bo3gencTBuUA unn ByaeT NpoucxoanTb AarbHeee pasBuTne NHTOK-
cukauum 1 rnbens [2]. PacyeT paboumx (MpUMepHbIX) OLEHOK M3MepsieMbIX BEMUYMH yXKe Ha 3-i AeHb aTana
onbiTa NO3BOMSAET 3aBEPLUNTL OMbIT U NPOBECTM BCe A03NPOBaHNS Ha MPOTSHKEHUN Bonee KOPOTKOTO BPEMEHMU.
Ecnun gaHHble no 3-My AHIO CBUAETENbLCTBYIOT, YUTO BO3MOXHO AarnbHelllee Bo3pacTaHne cCMepTHOCTU MTul,
pacyet pabodei BennynHbl LD, MoXeT 6bITh OTNIOXKEH [0 TeX Nop, Noka He CTaHeT 04eBUAHbLIM, HTO BCe OCTaB-
Wwrecst NTULbl ONpaBUIACL OT BO3AEWCTBMA. B HekoTopbIX cryyasx oxugaHuve npoanesatoT Ao 14 gHen,
npex/ae Yem nepexoanTs K cneaytoweMy stany. OkoHYaTenbHbIN pacueT BenuumnHbl LD, NpoBoaAT Ha ocHOBe
AaHHbIX, COBpaHHbIX MO UTOram BCexX CTaguii onbiTa.

4.3 CMepTHOCTb SABMSIETCA MMaBHbLIM U OCHOBHBIM MTOTOM TECTa, 1 Ha KOHTPOse OHa Jo/mkHa BbITb npe-
HeGpexumo mana. TpebyeTcs crnegnTb 3a COCTOSIHUEM 3[0POBbSI U YCIIOBUSIMU COAEPKAHUSI KOHTPOMbHBIX
nTUL, YTODObI pe3ynsTaThl UCTIbITaHUA He OKa3ancb COMHUTENMbHLIMK. [leNCTBUS 1 NOPsSiAOK NpoBedeHUst MOHU-
TOPUHra COCTOSIHUS KOHTPOMbHBLIX NTUL, NpuBedeHbl B 7.3. MTuLbl, NposBRsiowmne B Xo4e onbiTa o4eBUAHbIE
npusHakn 6onv 1 cTpagaHuin, nognexar asTaHasun. Mpu NpoBeaeHN 3KCNEPUMEHTOB Heobxoaumo cobnto-
AaTb, HACKOMbKO BO3MOXHO, MpaBsuia rymaHHoro obpalleHusi ¢ XMBOTHbIMW, onucaHHble B PykoBoacTee
O3CP, okymeHT No 19 [10].

5 NocToBepHOCTL TecTa

OnbIT CYATAIOT HEAOCTOREPHBIM, €CI MPOUCXOAUT HecIyYanHasa cMepTb OQHOM NTULLLI UK norubaeT Go-
nee oAHOM NTULbI MO UHLIM 06CTOATENBCTBaM. ECM B MCXOAHON KOHTPOMNBHOW rpynne 13 nATn ocobein npounc-
XOOUT rMbenb ogHOW NTULbI MO Cry4arHbIM NPUYMHaM, K 3Toi rpynne AoGaBnsoT ewe NATb NTAL, YTOObI UX
obuiee yncno 6bino pasHo 10. CryyaiiHasg rubenb — aTo rmberb, He cBA3aHHas ¢ o6LLIMM COCTosiHMEM 3[0-
pOBbA NTUL, UCTIBITYEMOR NMOMYMALNM, 8 ABMNAOLWAACA Pe3yNsTaToM CaMOCTOATENbHOTO HAaHECEHHOTO YBeUbs,
Hanpumep, crioMaHHasi Hora Ui NOBpeXaeHUe KOXKHbLIX MOKPOBOB. Takas rnbenb NpoTUBOMNONoXKHA HecnyJait-
HO (HeecTeCTBEHHO) CMEPTHOCTU KOHTPOMbHBIX NTUL, KOTOopas ABMsSeTCA NokasarteneM crnaboro coctosaHus
3710pOBbA NONYMALUM NTUL, B3ATON ANA 3KCNIepuMeHTa, GONesHU UMK MIOXOro YXo4a 3a XXUBOTHLIMU.

6 OnucaHue TecTa

6.1 Bbi6op nTuy,

6.1.1 MMpeanouTUTENbHLIMK ABNATCA BUALI NTUL, PasBOAMMBIX U COAEPKALNXCA B HEBOME, C HU3KON
OHOBOW CMEPTHOCTLIO, He CKMOHHBIX K OTpbIrMBaHWio nuwm. Hanbonee yacto ncnonb3yeMmbiMU BUAaMMN,
YOOBMNETBOPSIIOWUMA 3TUM TpeboBaHUAM, ABNAOTCA ceBepo-aMmepukaHckuii nepenen (Colinus virginianus) v
AnoHckuiA nepenen (Coturnix japonica (Galliform)). Cnepyet usberaTtb UCMONb30BaHWUA AUKUX NTUL, 3a60TACH
06 nx 6naronony4nn, sawute Npas XUBOTHLIX U KOHTporie 3abonesaeMocTu.

6.1.2 NHoraa MoxeT BO3HUKHYTb HEOBXOAUMOCTb UCCNENOBaHUIN AOMOMHUTENbHBIX BUAOB, 4TOBLI pac-
WWpUTL NpeacTasneHue o YyBCTBUTENbHOCTU K TECTUpyeMOMYy BellecTBy. B gononHeHue k nepenenam uc-
nonb3ykoT KpAKBY (Anas platyrhynchos (Anseriform)), cusoro rony6s (Columba livia (Collumbiform)), 3e6poBbix
amaguHoB (Poephila guttata (Passeriform)) n BonHucTbix nonyraes (Melopsittacus undulates (Psittaciform)).
JaHHbIA CNUCOK He OrpaHUYMBaeT YNCNO BUAOB, KOTOPbLIE MOTYT BbITh UCMOMb30BaHbI, HO PEKOMEHAYET HeKO-
TOpble AOCTaTOMHO XU3HECTOMKWeE U MpUrogHble K NnabopatopHoMy pa3sedeHuio BUALI, OTHOCALLMECA K PasHbIM
oTpsaaam.

6.1.3 MTuubl AOMKHEI UMETb NOMHOCTLIO pa3BUToe, HO He BpauHoe onepeHne. Mo BO3IMOXHOCTU Npea-
NOYTUTENbHBI AnKNe heHOTUNLI. PazsoavMmele B HEBOIE NTULLLI AOIDKHBI BbITb U3 0AHOMO UCTOYHUKA U NONYNA-
LuuK1, B UICTOPUU UX pa3BeaeHnsl, MO BO3MOXHOCTU, AOIMKHO NMPUCYTCTBOBATL Nepuoandeckoe HepoaCcTBeHHOe
cKpelmBaHue ANa nogaepXaHusi reHeTU4ecKo HeoQHOPOAHOCTU. Ecnin HET BO3MOXHOCTU UCNONb30BaTL AM-
kue cheHOTUNLI, NTUL, cneayeT oTéupaTb U3 cMeck pasHbIX (heHOTUMOB, YTOGbI CBECTU K MUHUMYMY NPU3HaKK
KpoBoCMeLUeHUs (MHBpuanHra).

6.1.4 TMTuubl AOMKHBI OTBMPATLCA A OMNbITOB MO CIYyYaNHOMY NMPU3HAaKY U3 CMeLLaHHBIX FPYNn, He Haxo-
AALWMXCA B Nepuoae PasMHOXEHUs, UMK rPyn, coepXxalumx nTuL oaHoro nona. Mpu ot6ope nTuy no cny4van-
HOMY NpU3HaKy U3 CMeLUaHHbIX rPynn CBOASTCA K MUHUMYMY BO3MOXHbLIE PasnUyuAa B YyBCTBUTENBbHOCTU K
nectuumaam (No ocTpoun nepoparnbHOA TOKCUYHOCTU), 06ycrnoBneHHble nonom ntuy, [3, 4]. Aina HekoTopkIX Be-
WEeCTB UNWU UX KNACCOB XapaKTepHa pasHasi YyBCTBUTENBHOCTb, CBAI3aHHasi C NOMOBON NPUHAANEXHOCTbLIO
ntuy [5]. YacToTa BCTpeyaeMocTu pasHoi cTeneHM TOKCUYHOCTM BELLECTB AMsl XKUBOTHBIX PasHbIX NOMoB He-
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ogHo3Ha4Ha. Ecnn ecTb BEpOATHOCTb Takux pasnuyuii B CTENeHN TOKCUYHOCTU, TO OMbIT A0MKeH BbITb NpoBe-
AeH TaK, 4ToBbl MOXHO BbINO YCTaHOBUTL BenniuHbI LD Ans nTuL, o6oux nomnos.

6.2 CogepxaHue NTUL U YCIIOBUSA TecTa

6.2.1 OdaHHbIi TecT paspaboTaH Tak, YTobbl Ha Ha4anbHbLIX CTaAUsIX OMbiTa AO3UPOBKE KaXkaoW oTaenb-
HOW 0O30li NogBepranack ogHa ntuua. Ans Toro, 4To6bl UMETH BO3MOXHOCTE NPOCNEANTL 3a NpU3HaKkamm Bo3-
OEeACTBUA NPU OTPbINTMBaHWS MULLM NTULLAMU, PEKOMEHAYETCH COAepKaTb UX Mo 0TAENLHOCTU MO KpaliHen mepe
nepBble Tpy AHsA onbiTa. Mpy 3ToM NTUL, HabnaalT NHAMBUAYANLHO U UKCUPYHOT 0COBEHHOCTU 1X NoBeae-
Hus. [ns cTaiHbIX BUOOB, Tak1X Kak 3ebpoBble amaanHbl, 00s13aTenbHO, KNeTKX pasMeLLatoT Tak, YTo6bl NTULbI
MOIMM BUAETb APYr Apyra 1 nepeknukaTbes, AN ocTanbHbIX BUAOB aHanormyHoe pasmeLleHune XenartensHo.
MockonbeKy B AaHHOM OnblTe NpedyCMOTPEHO CoaepXaHue NTUL, Mo OAHOM, YCOBUA UX coaepXXaHus 4OMKHbI
6bITb ONTUMANBLHBIMW AN KAXKA0TO KOHKPETHOTO BUAa: MUHUMaTbHOE PEKOMEHAOBAHHOE NPOCTPaHCTBO B pac-
YyeTe Ha OZHY NTULY He JOIKHO ObITb MeHee 3333 cM?2 ans rony6Geir, 2000 cm? ana kpaks, 1000 cv?2 ans nepe-
nenos, 500 cmM2 gna BOMHUCTLIX Nonyraes 1 3e6poBbIX amaauHoB. KneTku Gonbluero pasmepa UCMonb3ayioT B
cryyasix, pekoMeHA0BaHHbIX COOTBETCTBYOLWMMU PykoBoacTBamu AN oTAeNbHBIX CTpaH unv obnacrein n/unm
npu HeobxoanmocTu cobnoaeHus npasun 6rarononyyYHOro coaepXkaHus XXUBOTHBIX. Mo KNeToK A0MKeH ObiTb
caenaH M3 CeTkn ¢ OTBEpPCTUSIMU, AOCTAaTOYHO LUMPOKMMU AN NPOonyckaHua dekannii, HO He MeLLaloLWuMm
nTuuam nepegsuratbes. HeobxoammbiM ycrosueMm cogepxaHusl rony6eid, nonyraes u aMaguHoOB SABNSETCS
Hanuune B KNeTKe XXepaodek.

6.2.2 CnegyeT KOHTPONMPOBaTb YPOBEHb BIAXHOCTM 1 TEMNEPaTypy oKpyXatowwen cpeasl. [ns cogep-
XaHus KPsiKB 1 nepenenos nogxoant Temnepatypa 15 °C—27 °C , Ho dnykTyauum ee AomkHbI BbITb CBeAeHbI K
MUHUMYMY B Xode onbitTa. BeHTunaums, ocyliecTensemas B KneTkax, gomkHa obecneynsaTb NonHbI o6meH
Bo3ayxa MruHUMyM 10 pas B yac. OcBeLLeHHOCTL AN NePenernoB 1 KPAKB AOMMKHA COOTBETCTBOBATbL 8 4 cBeTa n
16 4 TeMHOTbI. [ANs ApYrMX BUOOB MOXET BO3HUKHYTb HEOBXOAMMOCTb YBENUYEHUS Nepuoaa ocBewweHns Ao
10 4. Ceexas nuwa 1 Boaa AorKHbI NpegocTasnaTeca 6e3 orpaHuieHunin (ad libitum). Kommepueckune kopm n
BMTaMWHbI MOTYT UCMOMb30BaTbCS, HO NMPUW YCNOBUM COOTBETCTBUSI UX COCTaBa NULLIEBLIM NOTPeBbHOCTAM AaH-
Horo Buda ntuu. B TeveHune 14 gHen o MOMEHTa CKapMMBaHUA NTULLAM UCTLITYEMOro BeLecTBa U B TeHeHne
BCero nepuoga oneita criegyeT usberatb NpUMEHeHUst NekapcTBeHHbIX cpeacTs. Kopm v Boga noanexar
nepuoanyeckomy aHanuay, YTobbl UCKMIOYUTL UX 3arpsiHeHne, cnocobHoe NOBMUATL Ha 3A0POBLE NTULL.

6.3 MoarotoBKa NTUL

MTUUBI AOIKHBI ObITb OA4HO3HAYHO UAEHTUDULMPOBaHBI. MTULLI, XMBYLLME B KIleTKax, kak MUHUMYM B Te-
YeHue 14 gHelt 0o Havana UCTILITAHUIA AOMKHLI NPONTUN aKKNMMATU3ALMIO K YCTIOBUSAM CoAePXXaHUs U paLuoHy
kopMrieHus. MoiiMaHHble AuKue NTUUBI 06bIMHO HY)XAaloTca B 6onee AonroM cpoke akknuMatusaumn. HyxHo
y6eauTbCs B TOM, YTO NMTULBI 3A0POBLI: OHW HEe A0MKHBI UCMONb30BATLCA B IKCNIEPUMEHTAX, eCIi Ha NpoTsXe-
HUK Nepuoja akknuMaTusauum ymepno 6onee 5 % nTuu, pa3soanMbIX B HeBorle (KNeTouHoe cofepXkaHue) u
6onee 10 % OTNOBMEHHbLIX AMKMX NTUL. Ecnn guknx NTULY He yaanock akKNMMMaTU3MpoBaTh, OHW OOIDKHbI GbiTh
BbINyLLEHbI HeAaneko oT MecTa oTioBa. Mcnonb3oBaHUA ANKUX NTUL crieqyeT Bcemu cuiamu usberathb, MpUHU-
Masi BO BHUMaHue coobpakeHus1 0 6naronosny4mm XXnBoTHLIX U BO3MOXHOE BapbUMpoBaHWe UX BO3pacTa, reHe-
TUYEeCKUX 0COBEeHHOCTEN, COCTOsAHUA 300pOoBbA. MouMKa, TPaHCNOPTUPOBaHWE U USOMALMA NTULL B KETKU
BbI3bIBAOT CUJTbHBIA CTPECC U MOTYT NPUBECTU K 6onee BbICOKON CMepPTHOCTU. [MTULbI KNETOYHOTO coaepXaHnsa
[OIDKHBbI GbITh MPMMEPHO OJIHOTO BO3pacTa.

6.4 lMoaroroBka U BBeaeHUe A03

6.4.1 VcnbiTyemoe BelecTBO A0MKHO ObITb KancynMpoBaHO U pacTBOPEHO (CYCTEH3MPOBaHO) B MOAX0-
AsLlemM pacTBopuTere 1 3atem BBeAeHO NTULLaM NPUHYAUTENbHO Yepes 30HA. Ecnn oHo MoxeT BbITb pacTBOpeHo
UMK CYCMEeH3UpPOBaHO, PEKOMEHAYETCSl NPU BO3MOXKHOCTU, B NepPBYI0 ovepedb, UCNOMNb30BaTb BOAHLIN pacTBOp
(cycneHsuio), 3aTeM — MacnsiHbIA pacTBOP UMK 3MYNbCUIO (Hanpumep, B KyKYpPy3HOM Macrie) U TOMbKO 3aTeM
npoboBaTh WUCMOMbL30BaTh Apyrue pacTBOpUTenn. TOKCUMHOCTb BCEX UCMOMb3yeMbIX pacTBOpUTENEN, Kpome
BOAbI, AOIPKHA BbiTb U3BECTHa (OnpeaeneHa), Takke PacTBOPUTENb He AOIKEH Bbi3biBaTb OTPbIrMBaHus. [o3u-
poBKa ANs KaXA0M NTULbI OMDKHA COOTBETCTBOBATL €e BeCy, onpeaernsieMoMy 3a HeCKOMbKO YacoB 40 onbiTa.

6.4.2 TecTupyemoe BelIeCcTBO JOMKHO BBOAUTLCA NTULE OAHOKPATHO ¢ NoMoLbio 3oHAa. O6bem 403kl
[0MmKeH BbITb MOCTOSIHHBIM, COOTBETCTBOBATL BECY NTULILI U He npeBblwaTb 10 mn/kr macchkl. MTuy He cneayet
KOpMUTb B TedyeHUe 12—15 4 B HOUHOE BpeMs HeNoCcpeaCTBEeHHO nepea BBeAeHWeM A03. [Ans KpynHbIX NTuu,
TaKuUX Kak HopBEeXcKas KyponaTka U ANoHCKUA nepenen, pekoMeHayeTcs ronogaHne B TedeHue Houu. Bonee ko-
POTKUIA Nepuop rofiogaHns — 2 4 — npuemMnem A4na NTuy Becom okono 50 r u MeHee. MonogaHue B TeveHne
HOYM MOXET NoBPeauTb COCTOSIHUIO NTUL, C Manon maccon Tena [11].

6



rocT 33059—2014

6.4.3 OTpbIrMBaHue yMeHbLUAEeT NPOsBNEeHWe TOKCUYHOCTU, U Takue Criydan AOMKHbl PErmcTprpoBaThes.
[obaBka HETOKCUYHOIO MULLIEBOTO Kpacutens, OTIIUYHOrO No LBeTY oT noMeTa (Hanpumep, FD&C Blue#1, dopmy-
na 773389, CAS 57-55-6), no3sonseT nerdye AuarHocTnpoBaTh Criydan oTpbirsaHus. OTpbirnBaHue — ocobeH-
HOCTb OMbITOB MO OLEHKE OCTPOW MepoparbHON TOKCUYHOCTW U 3aBUCUT OT criocoba BBeAeHWs O03 uUnn
creumdukn BellecTBa. YactoTa ero MoXeT GbiTb YMEHbLUEHA 3a CHET CHUXKeHUs1 06beMOB BBeAEHUS, Kancynu-
poBaHNsA BeLlecTBa U CMeHbl pacTeopuTens. PekomeHayeTcsl, 0COBEHHO Mpy UCMoMb3oBaHUN B OMbITax BU-
OB, OTHOCALUMXCA K BOPOBbUHEIM, NMPOBECTM HEKOTOpOoe NpedBapuTeNisHoe uccnedoBaHue ans nogbopa
AnanasoHa o3 ¢ LieNbHo OLEHKN CKITOHHOCTU NTUL, K OTPbIrMBaHuto. ECiv cpbirMBaHue ocTaeTcsl U npeacTasnseT
coboin npobnemy, MoXeT NoHaaobUTLCS paccMOTPeTb ApYrie BO3MOXKHbIE BUAbI 47151 UX UCMOSb30BaHKS B OMbl-
Tax. Ecnv eanMHCTBEHHON BO3MOXHOCTLIO SBASIETCA MOCTaHOBKA OMblTa, HECMOTPSI Ha OTPbIrMBaHWe, TOYHas
oueHka 3HajeHusi LDg, He ByaeT nonydvera. EAUHCTBEHHBIM BbIBOAOM MOXET 6bITb TO, 4TO BenndmnHa LD, 6ynet
BbllLie, YeM MUHMMATbHOE 3Ha4YeHue, NP1 KOTOPOM He Habnaanock OTPLIrMBaHNUS U TMBenu NTUL.

6.5 HabniopgeHue 3a nTuuamu

6.5.1 B TeueHune nepBbix 2 4 Nocne ckapMnMeBaHus 403 HabnoaeHns 3a NTuLamm BeayT NOCTOSIHHO, pe-
TMCTPUPYS OTPLITMBaHNE KOPMa W HauYano NPosiBNEHNS KIIMHNYECKNX NPU3HaKoB OTPaBfeHus; ganee, kak Mu-
HUMYM, TpY pasa B AeHb (B TEYEHWE CBETOBOIO AHS) Yepes paBHbIe NPOMEXYTKU, Takke Ha NpeaMeT KOHTPOors
NPU3HAKOB OTPaBMEHWs; Nocne Yero HabnogaT ewe B TedeHne 14 gHelr, Kak MUHUMYM, OOUH pas3 B AEHb.
OpHako Npo4omKMTENbHOCTL Nepuoaa HabnoaeHnin He SIBNAeTCA XeCTKo ukcupoBaHHon. HabnoaeHus se-
AyT, noka NpoucxoauT NPorpeccnpoBaHne KIMHUYECKNX MPOSIBIIEHNA OTpaBieHUs 1 NoKa He npekpallaercs
cMmepTHOCTb. Ecnn cpok HabntogeHuia 6bin NnpoaneH Ha O4HOM M3 3TanoB OnbiTa, TO ANS BCEX OCTasbHbIX
nocneayoLmx aTanos ero NpoasiesaroT aHanornyHo.

6.5.2 HabntogeHus BKOYAKOT: criydan OTPbIrMBaHUs, NPU3HAKA MHTOKCUKALMN U PEMUCCUM, OTKIIOHe-
HWA OT HOpMarbHOro NoBeAeHWs, NokasaTenu Beca, CMepPTHOCTb U BpeMs rnbenn.

6.5.3 Cny4vau rubenu, He cBsi3aHHbIE CO CKapMMBaHWEM BellecTBa (Hanpumep, BcrieacTeue gpusnyec-
KOW TpaBMbl), He BKMoYatoT B pacyeT. Ecnv Takasi cMepTb NPOUCXOAUT cpeaun NTUL, KOHTPOMBLHOW rpynbl, K HeW
Ao6aBensoT AoNOMHUTENbHBIX NTUL, (7.3.1).

6.5.4 lTtuy B3BELWMBAIOT Nepe BBeAeHNEM BeLLecTBa, 3aTeM Ha 3, 7 1 14-i aeHb onbiTa (M No3xe, ecnn
ONbIT ANMTCS AoSbLUE), KOHTPONUPYS U3MeHeHne Macchl Tena. MoTpebneHne N AOMKHO UKCUPOBATbLCA
exeaHeBHO Ao 3-ro AHs, 3aTem 3a nepuogel 3-1—7- AeHb U 7-i—14-1 AeHb Nocne Ha4vana onbiTa. B koHue
onbiTa AOMKHbI ObITb NPOBEAEHbI MakponaTonorMieckne uccrneqoBaHUa BcexX NTuL, B TOM YUCHE BbDKUBLLIMX,
M3 BCeX rpynn HabrogeHnn, BKOYas KOHTPOMbHYIO, YTO MO3BOMAET YCTAHOBUTL TOMHBLIE NPUYUHBI TMBEnn
NTUL, UCKIHOYNTL criydan, obycrioBneHHble eCTeCTBEHHBIMW MPUUUHAMU, U NAEHTUDULUPOBaTL NPU3HAKWA UH-
TokcuKkauui. Ecnv ana Bcex NTuL He 6biNo 3apUKCUMPOBAHO MPU3HAKOB KMMHUYECKUX MPOSIBMEHUA U He
npouncxoanno rubenn, natoaHaToMU4Ieckne NccneaoBaHUa He HyXKHbI.

6.5.5 MTuubl, ABHO BoMbHLIE N NPOABAAIOLWNE NPU3HAKU CTPaAaHWn, AOMKHBI yMepLusnsaTbes [10].

7 Mpoueaypa Tecta

7.1 TecT npeaenbHON A03bl

7.1.1 Cxema onbiTa Mo onpegeneHnio npeaensHON Ao3bl NpegycMaTpuBaeT ckapMminMBaHue 3TON J03bl
OQHOBPEMEHHO MATU NTULLIAM, B TO BPEMSA KaK KOHTPOMBHBIM NTULIAM BELWECTBO He AaloT (CKapMIMBaIoT nraue-
60). CoaepxaHue 1 pacnopsiiok AeNCTBUIA, NPOBOAUMBIX A1l KOHTPOMbHBLIX MTUL, NpuBeAeHbl B 7.3. 3ateM
nTuUY HabnoaatoT B TedyeHne 14 aHen. Mpoueaypa, KOTOPor Haao cnegoBaTth NO Mepe NPOSIBNEHUs CMEPTHOCTU
NTUU, NpeacTaBneHa Ha pucyHke 1. Cnyyaun asTaHasuu NTUL, NpeanpuHUMaemMble ANs NpekpalleHus ux cTpa-
AaHWIA, BbI3BaHHBLIX TOKCUYMHOCTLIO BeLecTBa, cneayeT BKoYaTh B YUCHIO CriydYaeB CMEepPTHOCTU, 0OyCnoBrneH-
HbIX 06paboTKOW BELLECTBOM.

7.1.2 EcnuB TeuyeHue 14 aHen CMepTHOCTU cpeaun NTUL, HE MPOUCXOAMUT, MOXHO € 95 %-HbIM YPOBHEM Be-
POATHOCTU yTBEpXaaTb, 4YTo BennunHa LDg, Bbiwe npeaensHoi Aosbl. OnbIT 3aBeplieH. HeyaauHbln Tect
npeaenbHoRn 403kl — TOT, NPU KOTOPOM HeNb3A yTeepxaaTb ¢ 95 %-HON BEPOATHOCTbLIO, YTO 3HaYeHune LDy,
BbllLe NpeaenbHON Ao3bl, Toraa HeobxoauMo nepexoanTb K aTanamM 1 1 2 nocneaoBaTenbHOro onbiTa.

7.1.3 Ecnu npoucxoant oauH criyyai rubenu ot npeaenbHO Ao03bl, 8 ocTasrlbHbIEe UCTbITYEMble MTULbI
He NPOABAAT NPU3HAKOB UHTOKCUKaLMW, HOBbIe 5 NTUL, AOMKHBLI ObITb NOABEPrHYTHI BBEAEHUIO 3TOW A03bI,
UK XKe No peLleHno PyKoBOANTENSA UCNLITAHUIA UNW 3aKasvnka MOXKHO NepeinTu K atany 2 nocreqoBaTeibHOro
onbiTa. [lononHuTensHoe A03upoBaHUe MOXET ObiTb NPEeANpPUHATO, He A0XKWAAACh OKOHYaHUA 14-0HEBHOro
cpoka HabnoaeHuin. Ecnu npeaentHbIid TecT npoanesatoT u B utore Ha 10 NTWY, no-npexHeMy dukcupyetcs
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ofHa rubesb U OTCYTCTBUE NPU3HAKOB OTPaBNEHUN Y OCTanbHOM rpynnbl, 3akmodaoT ¢ 95 %-HbiM YpoBHEM
AOCTOBEPHOCTK, 4TO 3HadeHue LDg, HaxoanTca BhiWe, Yem TecTupoBaHHas npefdensHas Ao3a.

7.1.4 Ecnu npoucxoaut ogHa rubenb U HaNnUYeCTBYHOT MPU3HAKN OTPaBIEHUs y oCcTanbHbIX NTUL (M3 5), B
cnyvae rmbenu 2—4 ntuu, 3 5, a Takke B cnydyae mbenu 2 n 6onee ntui, u3 10, nepexoasT k 3Tany 2 nocrneno-
BaTeNbHOro OnblTa, CXeMa KOTOPOro AaHa Ha PUCYHKe 2.

7.1.5 Ecnu Bce NTuULbI Norubnu (Bknovas Tex, KoTopble 6binu NoaBeprHyThl 3BTaHa3uK), NepexoaaT K no-
cnepoBatenbHOMY ONbITY, HaunHas ¢ atana 1 (pucyHok 2). [lononHUTENbLHOE A03MPOBaHNe MOXET OblTb HaYaTo
[0 OKOHYaHUA 14-AHeBHOro cpoka HabnoaeHW.

7.1.6 Ona nepexopa k aTany 2 nocnegosaTenbHOroO onbita HeobxoauMmo npeacTasneHue o NpUMepPHon
oLeHKe Benu4uHbl LD, 4TOBbI yCTaHOBUTL HYXXHbIE AN 3TOrC 3Tana YpoBHU 103MpoBOK. Mcnonkays npumep-
Hble BeNU4MHbI U3 Tabnuupl 1, nony4eHHbIE B ONbiTe, Koraa npeaensHas Aosa 6bia 2000 Mr/kr Macchl NTULLLI,
HWKHWE U BEPXHWNE BEMUYUHBI 4O3UPOBOK MOXKHO paccuMTaThb no cnocoby, onnucaHHomy B 7.2.2.2. B meToauvke
pacyeta paboyei BenuunHel LD, ncnonbsytoT AaHHbIe HeyAayHoro BapuaHTa onbiTa ¢ NnpefienbHoi 40301 npu
noboi ee BenuuuHe (CM. npunoxenue C).

Ta6nuua 1— Pabouas BenuumHa LDsg, HeoBXxoammas grnist atana 2 nocnegoBatensHOro onsita U onpegensieMmast
Ha OCHOBE CMEPTHOCTH, BbISIBITIEHHOW B OnbiTe ¢ nNpeaenbHon go3on 2000 mr/kr Maccbl NTULbl

CmepTHOCTBb, % 10 20 30 40 50 60 70 80 90
Pabouas BenuuunHa LDsg 3606 2944 2541 2244 2000 1782 1574 1358 1109

7.1.7 HyXHO OTMETUTb, YTO B HEKOTOPLIX Criydasix BenuunHy LDs, Henb3s onpeaenutb, He Nposoas
OnbIT C 403NPOBKaMU BblLLE npep,eanoPl AO03bl. nOCKOHbe €CTb OrpaHn4yeHus Ha Ucnosnb3oBaHne O4eHb BbICO-
KX KONWYECTB (KOHLEHTpaLuiA) NCnblTyemoro Bellectsa, sHadyeHune LDg, ang CcNaboOTOKCUYHbIX BELecTB He
BCeraa MOXHO HanTu.

7.2 MpocTon LDsy-TecT U rpagueHTHbIN LDsy-TecT

7.2.1 O6wune Tpe6oBaHUA

7.2.1.1 OcobeHHOCTU onpeaeneHns 403 ANs KaXK4oW CTaguu nocneaoBaTenibHOro onbita NpuBeAeHbl
HWxe. [leTanbHasi cxeMa npueefeHa Ha pucyHke 2. MpumepHbIi NOpAaoK onbiTa, COCTOALWMNIA U3 4 3TAMNOB, KaX-
Obl U3 KOTOpbIX NpogomkaeTca 14 gHen, npueeaeH Ha pucyHke 3. Mpoueaypa v ykasaHua 4na cogep>kaHua
MTUL, KOHTPOIBHOW rpyrnbl onucaHsl B 7.3.

7.2.1.2 NMepsuyuHas oLeHka LDg, MOXET BbITb OCHOBaHa Ha U3BECTHLIX NPEACTaBNEeHUAX O TOKCUHHOCTU
BellecTBa (Hanpumep, AaHHbIX AN MIASKOMUTaIOLWNX) UM TOKCUYHOCTU APYTnX BELeCTB AaHHOro XMMUYecKko-
ro knacca. [ns Kaxgon ctaguy onbiTa 3HaYeHUs MUHUManbHON U MakcuMarbHon 0o3 u war (ldose, hdose,
step) AOMKHBI paccUUTBIBATLCA 3aHOBO, YTOBLI ONpeaennTsL NocneaoBaTenbHOCTb AO3UPOBOK, UCTIONb3YeMbIX
Ha KaxJown cTaguu.

7.2.1.3 MpuHunn MakcumarnsHoro npaegonogodbus (MLE) — meToauka, KoTopas No3sonseT onpeae-
NWUTb NapameTpbl Mogenu, obecneunsatoLlein Hanbonee TOUHOE CXOACTBO C UMEOLLMMUCA AaHHBIMU. STUMK
napameTpamu B JaHHOM cryvae ABMA0TCA Yron HakmoHa 1 nepeceyeHmne ¢ OCbio KoopauHaT NPpoBbuT-cyHKLMK,
KoTopble UCronb3ytoT Ans pacyeTa LD,,. UTo6bl ucnonssosate MLE, HyxHo Habnioaate B onbiTe, Kak MUHK-
MyM, ABa Cryvasi BO3BpaTa U ABa cryvasi YaCcTU4HoN cmepTHocTwr (7.2.1.4). Ecnn aTu ycnosusa cobniogatoTes,
nocriegoBaTesbHbIN OMbIT Mo3B0NseT ¢ NoMoLbio MLE HainT LD5, 1 yron HaknoHa thyHKUUM No AaHHBLIM, NOny-
YeHHbIM Ha 3Tanax 1 1 2 (Mpy HanuuMKM B onbITe, Kak MUHYMYM, ABYX BO3BPaTOB) 1 M0 AaHHBIM, NOMYYEHHbIM Ha
6onee no3aHWX aTanax (Npy Hanu4uK, Kak MUHUMYM, ABYX Clly4aeB YacTUYHOM CMePTHOCTW U ABYX BO3BPAaTOB).

7.2.1.4 OnpepaenexHue NOHATUIA BO3BpaTa W YaCTUYHON CMEPTHOCTU SIBNAETCA CYLLIECTBEHHbIM ANA Kop-
PEKTHOro onpeaeneHns YCNoBuiA cneayroLlero atana oneita. Bosspathl (cnyyvawn, korga NnpoueHT CMepTHOCTH
Npu nocneayoLlein [o3e HUKe, YeM npu npedblayLlein) U YyacTuiHas CMepTHOCTb (CUTyauun, koraa cpeam Bbl-
GOpPKMX NTULL, NMoABEPrHYThIX BO3AEUCTBUIO OAHOM AaHHOM A03bl, CMepTHOCTL konebnetcea ot 0 % Ao 100 %) uc-
NOMb3YITCA Kak KpUTepun, onpeaensioline HeobxoaAMMOCTb NPOBEAeHUs cneaylowero atana onbita unu
BO3MOXHOCTb €0 OCTaHOBKW. PekoMeHAyeTcsl cHadyana yuuTbiBaTb Cllydan YaCTUYHOW CMEepPTHOCTK, 3aTem,
npu HeoBXoAUMOCTN, YMCHo BO3BPaToB. [MprMep rMnoTeTM4ecKoro onbiTa ¢ UICXo4amMu B BUAE YaCTUHHON cMmep-
THOCTM M CnyYasiMi Bo3BpaTa npueedeH B NpUioxeHun A.

7.2.2 NMoppo6GHoe onucaHue NocnefoBaTeNbHOro TecTa

0630p 06LLMX MHCTPYKLMIA NO 3aBEpLUEHUIO TecTa NpuBeaeH B 1.5 1 Ha pucyHkax 11 2. OnucaHne cxemel
nocrnenoBaTenbHOMo TecTa faHo B NpUnoxeHnn A.
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7.2.21 Otan 1

4 pno3bl, paBHOMEPHO pacnpegeneHHble B norapudmMuy4eckoM Maclutabe OTHOCUTENbHO WCXOAHOW
oueHku sHaveHua LD,

PacuyeT MuHUManbHOW 1 MakcuMarnbHON 403 U UHTepBana wara (/dose, hdose, step) Ha 1 3Tane nposo-
auTca cneayrowmm o6pasom:

(1) Ana pacyeta MUHUManbHoOW /dose U MakcumanbHOW hdose [03 UCMONb3YIOT NpUBEAEHHbIE HKe
ypaBHeHus, rae NepBrUYHO ucnosnbsyemoe (ucxogHoe) sHaveHne LD, 6asmpyerca Ha sHaueHWn: NoNy4eHHOM
ONS rpbI3yHOB, B ONbITaX C ApYrMMy BUAAMU UNn B3ATO U3 Tabnuubl 1 (M3 UTOroB HeyAa4Horo onbiTa ¢ Npeaerbs-
HO 40301, 3HajYeHus LD g, AnsA onbIToB € NpeaensbHoi 40301, uHoi Yem 2000 Mr/kr Macchl NTULLL, NPpUBEAEeHb! B
npunoxexun C):

Idose = po3a 1 = 0,1414 x LDsp (Ucx),
hdose = posa 4 = 7,071 x LDsp (Ucx).

(2) Ecnu pacvetHasa BenudnHa hdose nony4vaetca 6onblie 3330, ee ycTaHaBNUBaOT Ha 3TOM YpPOBHe
(unn MoxeT BbiTb B3ATA MeHbLUAA BEMUYNHA NPU HANUYUMN U3NYECKUX OTrpaHUYEHII), a HU3LLYIO Ao3y Idose
nepecunTbiBaloT Tak: Idose = hdose/50.

(3) War paccunTbiBatoT cneaytowmm o6pasom: step = 5013 = 3,679.

(4) Pacuert 2-1 n 3-i1 no3:

nosa 2 = Idose x step,
nosa 3 = gosa 2 x step = Idose x step x step.

(5) Kaxayro gosy (dosa 1, gosa 2, gosa 3, gosa 4) ckapMnUBaloT OAHOMN U3 YeTbipex NTuUL,.

(6) Mtuu HabniogatoT B TeUeHWe onpedeneHHoro BpemeHu (06bIMHO 3 AHNA), oTMeyast, XKMBbl OHW UMK No-
rménun. PaccuuTeiBatoT «pabodee sHaveHne» LD, , koTopoe onpedensior Kak cpeaHereoMeTpmyieckoe oT 03,
npeacTaensaowmx cobon nepexoq ot rmbenuy go BbiXkmBaHusA (CM. Tabnuuy 2). MonyyeHHoe paboyee 3HaueHue
LD, 6ynet ucnonb3osaHo Ans yCTaHOBNEHUA AO3MPOBOK AN 3Tana 2 onbiTa.

Tabnuua 2— Pacuer paboyero sHayenus LDsg M3 HeTbipex 403, UCMonb3oBaHHbIX Ha 1-m stane® b

Hoza 1 Hosa2 | Ooza3 | Ooza4 PaBouee sHauenue LD,y no aavHbIM sTana 1

O
O
O
O

(nosa 4 x goza 5)"?

(nosa 3 x nosa 4)'?

(no3a 2 x go3a 3 x no3a 4 x fosa 5)" = (goaa 3 x gosa 4)

)1/4

12

(no3a 1xpo3a2xpo3adxpgosab)” =posald

1/4 112

(no3a 0 x go3a 1 x go3a 4 x fo3a 5)
12

= (po3a 2 x go3a 3)

(no3a 2 x gosa 3)

1/4

(no3a 1 xpo3a2xpo3adxposab)” =posas3

1/4

112

(no3a 0 x gosa 1xgo3a 4 xgo3a b))’ = (gosa 2 x goaa 3)

(nosa 1 x nosa 2 x go3a 3 x gosa 4)" = (no3a 2 x gosa 3)'2

(no3a 0 x go3a 1 x gos3a 2 x go3a 3 x fo3a 4 x nosa 5)1/6 = (mo3a 2 x gosa 3)

)1/4

112

(no3a 0 xpo3a 1xpo3a3xpgo3ad)” =pgosa?2

12

(no3a 1 x gosa 2)

14 _ 1/2
=

(no3a 0 x po3a 1 x go3sa 2 x gosa 3) no3a 1x pgosa 2)

(mosa 0 x go3a 1 x gosa 3 xpao03a 4)"™ = pnosa 2

14 _
=

172

X | X[X|O[X[X|O|X|O|O|X|O|O|O
X|X[O|X[O|O|X[|X|X]|O|O|X|O|O
X|OIX|X|OIX[O|O|X[X]|O[O[X]|O
O|X[X|X[X|[O|X]|O|O|X|O|O|O (X

(no3a 0 x gosa 1 x gosa 4 x gosa 5)
X X X X (mosa 0 x nosa 1)"?

a BppkuBaHue oboaHavaeTcs kak O, rmbens — X.

6 XoTs B ONbITe TECTUPYIOT TONBKO YeThipe A03bl (403a 1—a03a 4), pacyeTHble BenuymHbl Ao3bl 0 1 go3bl 5 B Tabnu-
ue npueBeaeHsl. X BenvuyHbl COOTBETCTBYIOT 3HAaUEHNSIM, OT/INHAIOWMUMCS Ha BENMUMHY «Luara» OT HU3LWEN W BbiCLLUEN
ucnonb3dyembix 4o3, gosa 0 = gosa 1/step v gosa 5 = no3sa 4 x step. [lo3a 0 HyxHa npu pacyeTax paboyein BENUUUHbI
LD, ecnv cmMepTHOCTb 06HapYXVUBAIOT YXXe NPy camoin HU3KOW TecTUpyeMoli fo3e, a fosa 5 TpebyeTcs, ecnu nNpu Haum-
BbICLIEN UCMONb30BaHHON A03e HUKCUPYETCS BbXKMBaHWE NTUL, B OMbITE.

no3a 2 x gosa 3)
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(7) HabniogeHusa 3a nTMUamMmn Npoaos»KaoT Ha NPoTsKeHUn ocTaBmnxca 11 aHewn (Bcero 14 gHeit).

(8) Ecnu no urtoram Tpex AHEN ACHO, YTO CMEPTHOCTL NTUL, MOXET NPOAoIDKaTheA, pacyeT LDg, MmoxeT
6bITb OTNOXEH 40 MOMEHTA, NoKa OKOHYATENbHO He BbISICHATCSA YUCITO BEXKMBLUMX NTUL,. B HEKOTopbIX cryyaax
oXugaHue MoXeT npoaoskatbes Bce 14 aHel Ao nepexoaa k cneaytollemy atany. Ecnu Ha atane 1 oneita ne-
puoa HabnoaeHn ans onpefeneHus pabodero sHaveHus LD, npoanesaeTca, oH Tak e npoanesaetcs 1 Ans
BCex nocneayoLmx atanos. Ecnuv ecTb npusHaku oTnoxeHHbIX addektos nocne 14 gHeln, To NPpoAoKUTENb-
HOCTb 3Tana 1 MoXeT npognesBaTbes U Ha bonee gnuMTenbHLIA Nepuoa.

7.2.2.2 Jtan2

10 0o3, paBHOMEpPHO pacnpeaeneHHbIX B norapugpmMuyeckoM Maclutabe oTHOCUTENLHO pabovero 3Hade-
HUA LDg,, NONy4eHHOro no utoram stana 1, unu ns onbita ¢ NpeaenbHoi 40301, CONPOBOXAABLISrocs YacTuy-
HOW CMepPTHOCTLHO.

Pacuet BenunuuH Idose, hdose v step ana atana 2 npoBogAT Takum obpasom:

(1) PaccunTbiBalOT MUHUMAsTbHYIO U MakCUMasibHYHO A403bl, UCNONb3ysl NPUBEAEHHbIE HXKE YPaBHEHUS,
B KOTOpbIX paboyee 3HaveHue LD, ocHoBaHo Ha pesynsTaTax atana 1 nocneaosaTenbHOro onbiTa UK Ha 3Ha-
YeHuUsX 13 Tabnuubl 1, MOMyYeHHbIX B HeyAaBLWEMCA OnbiTe C NPeAenbHOM 40301 (BEMUUUHBI 415 ONbITOB C
npeaenbHon 4o3oi, oTnuyatowlerics ot 2000 Mr/kr, gaHbl B NpurioxeHnn B), unn Ha o6oux Buaax aTux gaHHbIX:

Idose = gosa 1 = 0,3425 x LD, (pabo4as),

hdose = dosa 10 = 2,919 x LD, (pabouas).

(2) Ecnu hdose okasbiBaeTcs Boile 3330, ee ycTaHaBnMBAOT Ha 3TOM YpoBHE (MOXET BblTb CHUKEHa
NPy HanMuYMn MU3NYECKUX OrpaHNYEHni), a MUHUMaIbHYO A03Y NEePeCcHNTLIBAIOT:

Idose = hdose/8,5.

(3) LWar paccuuTbiBatoT criegytowwum obpasom: step = (hdose/ldose)1’.

(4) PaccunTbiBatoT 8 npomekyTouHbIX A03: A03a; = Idose x step™1), rae i = 2—9.

(5) Kakgoi 13 10 NTUL ckapMvBaloT OQHY N3 paccHYUTaHHBIX A03.

(6) Ecnu nposoasT o6biuHBIN LD g -TecT, nTuu HabnoaatoT B TeweHne 14 aHein. 3HadyeHue LDg, paccunTel-
BalOT Ha OCHOBE NPOBUT-MOAENN, UCMIONb3YA pe3ynbTaThl 3TanoB 1 1 2 U TecTa NpeaenbHOM A03bl (NPY HaNUUUKY.

(7) Ecrim nposogutcs rpaameHTHeln LD -Tect, NTuL HabnogaloT B TeueHWe onpeaeneHHoro cpoka
(oBbIuHO TpU AHS; aonble — ecnu Bonee anuTenbHbLIM GbiN Nepuoa HabnaeHW Ha NpeabiayLen cTagun
WU eCcnn UMEET MECTO OTIIOKEHHAsi CMEePTHOCTb), (UKCUPYA BbbKMBaHUE U rubenb. CUnMTaloT KONMMUYECTBO
«BO3BPATOBY (T. €. CNy4YaeB, Koraa NPOoLEHT CMEePTHOCTU NPU HEKOTOPOI AaHHOW [03€e HUXKEe, YeM Mpu npeabl-
aywei, bonee HU3KOW, NpUMepbl CM. NpunoxeHue B); paccunTbiBatloT NpobuT-Moaens no utoram obuuen cmep-
THOCTU, BbISIBNIEHHON B ONbITE € NpeaeribHOM 40301 (€CNU OHU eCTb), AaHHbIM 3TanoB 1 1 2 AaHHOro onbITa,
onpegensoT paboyee sHayeHne LD, 1, N0 BO3MOXHOCTK, yron HaknoHa. Ecnu Habniogatotea Asa u Gonee
BO3BPATOB, NepexoasT K atany 3a onbiTa, B NPOTUBHOM crlyyae — K atany 3b.

(8) MpoporpkatoT HabnogeHWe 3a NTULaMu B TedeHne ocTaelumxcst 11 gHei (Bcero — 14 aHen).

(9) Ecnu no utoram Tpex AHei NoHATHO, YTO CMePTHOCTDL MTUL, MOXET npoAomxarbes, pacyet LDg, mo-
XeT ObITb OTIIOXKEH [0 MOMEHTA, NMOKa OKOHYaTeNbHO He ByaeT N3BECTHO YUCIIO BbBKUBLUMX MTUL,. B HekoTopbIX
cnyyasix oxuaaHue MOXeT npodorkaTbesl Bce 14 AgHel, npexae yem nepexoavTb K cnegytoluemy atany. Ecnn
Ha aTane 1 onbiTa Nepuo/ HabnoaeHWi NpoanesaeTcs AnA onpeaeneHnsa padodero sHadyeHus LDg,, OH Tak xe
npoanesaeTcsl U Ans Bcex nocnegylowmx atanoB. Ecnu ecTb npusHakn oTnoxeHHbIX 3adcbekToB nocne
14 gHeln, NPoAOIDKUTENBHOCTL 3Tana 1 MoXeT npogsieBaTbcs U Ha bonee AnUTenbHLIN Nepuoa.

7.2.2.3 3tan 3a (aea 1 bonee BoO3BPaTOB, ECINIM COBMECTHO UCMOML30BaHbI AaHHbIE OMbITa ¢ Npeaenb-
HOW [0301, aTanoB 1 1 2 nocneaoBaTernbHOro onbITa).

[Be A03bl paBHOMEPHO pacnpeaensiioT Mo Lwkare B norapudmuyeckoM macwutabe Bokpyr paboyero 3Ha-
yeHus LD 5, HailieHHOro No utoram onbita ¢ npeAenbHon 40301 (Npu HanuuuK), atanos 11 2 nocneposarenb-
HOro onbiTa.

Pacuet BenunuuH Idose, hdose v step anst astana 3 npoBoAsAT Takum 06pasom:

(1) Ecnu paccuntaHHoe paHee paboyee 3HaYeHue yrna HaknoHa 6onblie 15 unu MeHbLue 1 cnonb3ayoT
3HauyeHus 15 unn 1, COOTBETCTBEHHO M NepecunTbIBaloT 3HaueHus /dose u hdose. Ecnu 3HaueHue yrna Hakno-
Ha He 6bIfo nony4veHo, Ansi pacyeTos Idose n hdose NCNONb3YOT 3Ha4YeHWe, paBHoe 5.

(2) PaccunTbIBaOT HASLLYIO U BbICLUYIO A03bl MO HUXKecneayowmnM ypaBHeHUsM, rae paboune sHaveHus
LD, 1 yrna HakioHa paccuuTaHbl, UCXOAs U3 AOCTYMHLIX K 3TOMY MOMEHTY AaHHbIX (NpederibHbIi TeCT, aTa-
nol 1, 2):

Idose = 10(—1,036/pa60w17| HaKIOH) x LD50 (paGoqee),
hdose = 10("/036/kaboui vaon) . | b (haGouee).
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(3) Ecnu hdose Bbiwe 3330, ee ycTaHaBAMBAIOT Ha YPOBHE 3TOrO 3Ha4YeHUs (MOXET BbITb CHVXKEHO Npu
HanmM4YMM USUYECKUX OTPaHUYEeHNIA) U NepecUUTLIBAKOT HUSLWYH O03Y: /dose = hdose/10(2.072/Haknow)

(4) MuHUManbHyo 403y CKapMaUBatOT NATU NTULAM U MakCUMarbHY0 — TaloKe MATU NTULam, BCero uc-
nonbayerca 10 nTu.

(5) Mtuy HabntogatoT 14 aHel, oTMeYast BbDKMBaHWE U CMEPTHOCTL. PaccunThiBatoT NpobuT-moaerns,
OCHOBbIBasICb Ha KOMBUHUPOBAHHbLIX Pe3ynbTaTax CMepPTHOCTM, NOMYyYeHHBIX B ONbITe C NpeaenbHON 40301, Ha
atanax 1, 2 1 3a nocneaoBaTenbHOro OnbITa, NOCe Yero ornpeaensoT oKoHYaTenNbHy BenuuuHy LDg, 1 yron
HaknoHa. OnbIT c4UTaETCA 3aBepLUEHHbIM.

(6) Ecnu He ypaetcs nogobparb npobut-moaerns, 8To UKCUPYHOT, a 3HaveHne LD;, onpeaensioT kak
cpeoHereoMeTpuyeckoe OT A03, HaxXoOsAWMXCsl Ha rpaHMuax avanasoHa 50 %-Hol cMepTHoCTU. Takke Ang
onpegeneHus LDy, AonyckaeTcs NpuMeHATb Apyrue cnocobbl WHTEpnonAaLMM UM MeTol CKOMb3ALEero
cpeaHero.

7.2.2.4 3OT1an 3b (MeHee 2 Bo3BpPaTOB NPV OAHOBPEMEHHOM UCMOMNb30BaHWN AaHHbIX OfbiTa C nNpeaerb-
Hol goson, atanos 1 1 2)

MATb 403 paBHOMEPHO pacrnpeensioT B norapugpmmyeckom Maclitabe OTHOCUTENbHO BenuuuHbl LD,
paccynTaHHOM Mo pesynsTaTam OnblToB C NpedensHON 40301 (MPU Hanu4mMKn) stanos 11 2.

PacueT BenuuuH Idose, hdose n step ans 3b atana npoBoasT crnedyoLwmmM obpasom:

(1) PaccyuTblBalOT MUHUMAMbHYIO 1 MaKCcUmMaribHyo o3y Mo YypaBHeHWUAM, NpuBeaeHHbIM HUXe, rae pa-
6ouee sHaveHne LD;, ocHOBAHO Ha pesynbTatax, BbIIBEHHLIX K AaHHOMY MOMEHTY (npeaeribHbli TecT, atan 1
n/vnu atan 2):

Idose = pno3za 1 = 0,6205 x LDsg (pabouee),
hdose = posa 5 = 1,6113 x LDsy (pabouee).

(2) Ecnu makcumanbHasi 4osa npu pacyeTe okasblBaeTcs Bolwe 3330, ee ycTaHaBMUBAIOT Ha 3TOM YPOB-
He (MOXeT ObITb CHWKEHa MPU HanMunmM U3NYECKNX orpaHUYeHnin) U NePeCcUUTLIBAIOT MUHUMATILHYIO J03Y:
Idose = hdosel2,6.

(3) PaccuuThbiBatoT war: step = (hdose/ldose)'4,

(4) PaccunTbIBatoT TPV MPOMEXYTOHHBIE 403bl: 4033; = Idose x step™), rae i = 2—4.

(5) Kaxgas us natn fo3 gaetcs ABYM NTULAM, BCero B onbiTe ncnonb3ytot 10 ntuu.

(6) Mty HabnogatoT B TeveHWe onpeaeneHHoro nepuoga (06eMHO Tpu AHNA; Aonble, ecnv 6bonee anu-
TenbHbIM OblN Nepunog HabnoaeHUh Ha NpegbiAyLLe CTaaumn U ecriv NPOUCXOAUT OTAIOXKEHHas CMEepPTHOCTb),
huKenpys BbbkMBaHUe 1 rubenb. PaccunTbiBaloT NpobuT-Moaens no utoram obLuein CMepTHOCTU, BbiSIBNIEHHON
B OMbITe C NpeaenbHOR 40301 (eCny OHW ecTb), AaHHBLIM 3TanoB 1, 2 1 3b AaHHOro onkbiTa, onpeaensiloT pabo-
Yee 3HaueHue LDg, 1 yron HakmnoHa.

(7) Ecnun B xoge onbIToB 3adhMKCMPOBAHO, MO MeHbLUen Mepe, iBa BO3BpaTa Unu Asa BapnaHTa, korga
Habnoganack YactuiHasi CMepTHOCTb, U paccuuMTaHo paboyee 3Ha4YeHWe yrna HakrnoHa, nposegeHue stana 4
He TpebyeTca. HabniogeHus 3a nTuuaMu NnpodorkaioT Ao koHua 14-aHeBHOro nepvoga, cTposAT npobut-mo-
aenb no o6beanHeHHbIM AaHHBIM ONbiTa ¢ NpeAenbLHON [030#1 (Npy Hanu4vuu), atanos 1, 2 u 3b, paccuntbiBaloT
oKoH4aTenbHoe 3HaveHne LDy, 1 yron HakmoHa. OnbIT 3aBeplueH.

(8) EcnuHe cobniogatoTcs ycnosusi, cchopMynupoBaHHbIe B peablayLlem nyHKTe, nepexogaT k atany 4.

(9) MpoponxatoT HabnoaeHWe 3a NTULamn B TeueHue ewe 11 gHen (Bcero 14 gHen).

(10) Ecnu no pesynstataM 3-ro HA NMOHSATHO, YTO CMEPTHOCTL Ha 3TOM 3Tarne MOXeT NPOoAOIKUTLCA,
pacyet paboyero 3HaueHus LDy, MoXeT BbiTb OTNOKEH 10 MOMEHTA, NoKa OKOHYaTeNbHO He BhISICHUTCH,
CKOMbKO NTUL, BbXkMNO. MHoraa Heobxoaumo xaatb A0 14-ro OHs, Npexae YyeM nepexoauTb K criegytowemy
arany. Ecnn nepuop HabnioaeHuia, TpebosasLumiica ansa pacyerta paboyei BennuunHel LD, Ha 3ToM 3Tane, npo-
AneH, To Ans nocneayoLwWwmx 3Tanos OH A0MKeH ObITb NPoAneH COOTBETCTBEHHO. [py HaNM4MKM NPpU3HaKoB OT-
NoXeHHbIX 3hheKTOB NPOAOIKUTENBHOCTL HabmoaeHuin MoxeT ObiTh Gonee 14 AaHe.

7.2.2.5 Otan 4

MaTb A03, paBHOMEpPHO pacnpeaeneHHbIX B orapudmuieckoM maclutabe Bokpyr pabouero 3sHauyeHust
BenuunHbl LD, Nony4eHHOro 13 onkiTa ¢ npeaenbHon 40301 (Npy Hanuuum) u ctagui 1, 2 u 3b. Pacuet Benu-
YuH Idose, hdose u step ansa atana 4 NpoBOAAT criefyomm 06pasom:

(1) PaccunTbIBalOT MUHUMaTbHYIO U MakcUMarnbHYto 03y NO crieayolMM YypaBHEHUAM, B KOTOPbIX pa-
6ouee sHaueHne LD;, 0OCHOBaHO Ha BCEX [AOCTYMHBIX K 3TOMY MOMEHTY [aHHBIX (OMbIT € NpefenbHOi 10300,
atansbl 1,2 n/wnn 3b):

Idose = po3a 1 = 0,6205 x LDs; (pabouas),
hdose = go3a 5 = 1,6113 x LDsy (pabouas).

11
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(2) Ecnu makcumanbHas no3a hdose okasbiBaetcs Bbiwe 3330, ee ycTaHaBNMBaOT Ha 3TOM YPOBHE (MO-
XKeT OblTb YMEHbLUeHa MpU Hanmumn U3nYecKnx OrpaHUYeHMin) U NepPecHUTLIBAOT MUHUMArbHYIO [03Y:
Idose = hdose/2,6.

(3) PaccuutbiBatoT war: step = (hdose/ldose)14.

(4) PaccuuTbIBaIOT TPM NPOMEXYTOYHbIE [03bl: 033, = Idose x stept=1), rne i = 2—4.

(5) Kaxayto 13 natn Jo3 ckapMmnueaioT ABYM nTuuam, scero 10 ntuu,

(6) Habniogatot nTuy 14 gHel, otmevas rnbenes u BbixkmnBaHue. MogbupatoT npobut-moaens anst oobe-
OVHEHHbIX AaHHbIX, MONYyYeHHbIX U3 OMnblTa C NpeaensHon 40301 (npy Hannuun) atanos 1, 2, 3b 1 4 ansa pacye-
Ta OKOHYaTENbHOrO 3Ha4eHna BenuunHbl LDg, 1 HaknoHa. OnbIT 3aBepLUeH.

(7) EcnukkoHUy aTana 4 He yoaeTcs NonyYnTb pesynkTat, UCNonb3ysa NPUHLMIT MaKCUManbHOIo NpaBao-
noao6usi, 3aTo oTMeYaloT, a BenuunHy LDy, onpeaensiiot kak cpegHereoMeTpuieckoe oT 403, OrpaHNunBaloLLINX
AvanasoH, B koTopom Habntopaetcst 50 %-Hasi cMepTHOCTb. Takke MOXHO UCMOSb30BaTh B pacyeTax apyrue
€nocobbl MHTEPMNONSALUM N METOZ, CKOSb3SILLEro CPeaHEero.

Ctagus 1 nTvubl nog, HabnoaeHNem

Ctaaus 2 nTvuubl nog, HabnoaeHnem

Cragus 3b nTuubl nog HabnogeHnem

Cragvs 4 nTuubl nog HabnwoaeHnem

OeHb

HeHb 9 — ucnonb3ayiite AaHHble ctaguii 1, 2 u 3b
[ANsi yCTAHOBNEHUS 03 ANs cTagum 4

[eHb 6 — ncnonb3yinte aaHHble ctaguii 1 n 2
ANSA ycTaHoBNeHusa fo3 ans cragum 3b

[eHb 3 — ncnonb3yinte gaHHble cTagun 1
AN yCTaHOBNEHWS 403 ANa cTagun 2

PucyHok 3 — MNpumep nnaHa-rpaduka nocneaoBaTenbHOM CXeMbl UCNbITAHWA C YETbIPpbMS 3Tanamu (ctagum 1, 2,
3b 1 4) no 14 gHeln, pUCYHOK He BKINOYAET KOHTPOIbHYIO rpynny NTUL,

7.3 MTULbI KOHTPONILHOW rpynnbI

7.3.1 B Tecte ucnonb3yloT NATb NTUL, N3 OOQHOTO BbiBoAKA. MTULbI KOHTPOMBHOW rpynmnbl NONy4atoT nna-
uebo B TOM e HocuTene (Mnu Kancyne), KOTopbIv CMONb3YIOT AN TECTUPYEMOro BELLECTBa, U CoaepXaTcs B
TEX XK YCINOBUSIX, YTO M MTULLbI ONbITHLIX BAapMaHTOB. [NTnL, KOHTPOMNBLHON FPyMMbl B3BELLMBAIOT 4O HaYana uc-
nbiTaHus, a Takke Ha 3, 7 u 14-n aeHb. Kopm ¢ nnauebo BBOAAT B paLMOH B TOT XXe AeHb, YTO U KOPM C NEPBON
00301 TecTMpyemoro BellecTBa (Nmbo ogHOBPEMEHHO C Ha4Yariom Tecta Ha NpegenbHyto J03Y, ECMY OH BbINOS-
HseTcs; NMMbo Ha HavanbHbIX cTaguax (Ctagmsax 1 unm 2) nocnegoBaTenbHOM CXEMbl UCMbITAHUS).

7.3.2 Bo3MOXHblEe 06CTOSATENBCTBA, NPY KOTOPbIX B XOA4E OMbiTa B KOHTPOIbHYO rpynny AONOMHUTENBHO
BBOASAT NSATb NTULL:

- eCrnn Anst HOBOro 3Tana onbiTa 6panu NTUL, 13 ApYyroro BbIBOAKA, YeM A1 NEPBOro drana, Torga Takmx
e nTuy, (M3 BTOPOro BbIBOAKA) HYXXHO BBECTU B COCTaB KOHTPOSbHOW FPyNMbl U B TOT XKe AeHb, Korga ux BBeNu B
ONbITHbI BAPUaHT;

- €CI1 Ha pasHbliX 3Tanax CnbITaHUS NOAOMbITHbIE MTULLLI NOMyYatoT pa3Hble NO 06beMy [O3UPOBKU, KOH-
TPOSbHbIE NTULbI AOMMKHbI MOSyYaTh aHaNoOMMYHble NopLMM Kopma ¢ nnauebo, COOTBETCTBEHHO KaXKaoMYy TaKo-
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My aTany. Takasi cuTyauusi MOXeT NPOU3OWTUM B criyyae, Korga HeobXoAMMO YBENUYUTL MaKCUMarbHYIo
TecTUpyemylo [03y WNW Koraa ANs NOMyYeHWsl HeoBXoaMMOoro pacTeopa/cycneHsun TpebyeTcst GOMbLNIA
o6beM pacTBopuTens;

- €CIN BbINOHAETCA rpagneHTHbIn LDgy-TecT n nepuoabl mexay ctaanaMn AnuTesibHble Ui cyluec-
TBEHHO pasnuyHble (Hanpumep, oT 3 Ao 10 AHeit), KOHTPObHbIE NTULBI AOMMKHBI NOMYy4YaTb KOPM € nauebo u
BBOAMTLCS B UCMbITaHWE B cepeauHe cepum nocreqosarenibHbIX UCNbITaHUA (HanpuMep, B Havasne atana 2 unm
atana 3).

7.3.3 [ononHutenbHble NTULUBI ANA BapMaHTOB KOHTPOMEN Taloke MOryT NoHaaobutbca B 3aBUCMMOCTM
OT pe3ynsTaToB HabMoAeHUA 3a UCXOAHOW KOHTPOMBLHOW rpynnoi (pasaen 5). [ina aton uenu Heobxoaumo
UMETb YacTb MTUL, B pe3epBse.

8 [NaHHble ¥ OTYET O NpoBeAeHUN TecTa

8.1 [aHHble

JomkHbl 6bITb NpeAcTaBnEHbl AaHHbIe NO KaxAoN NTULe U ux 0606LLeHue B TabnnyHol opme, € ykasa-
HMeM [03bl, KonuyecTsa MTUL, B ONbITe, NPU3HAKOB MHTOKCUKALIMK, CMEPTHOCTU, BPEMEHN CMEPTWN OTAENbHbIX
NTWL, 3an1ucu 0 BpeMeHU NMPOosIBNEHNS U NpeKpalleHnst KNMMHUYECKUX NPU3HAKoB BO3OEACTBUS BELLECTBA, BEC
(M3MepeHHbIN HenocpeacTBEHHO Nepea Ao3upoBaHneM; Ha 3, 7, 14-i AHU 1 NO OKOHYaHUM ONbITa, ecnu nepu-
o4 HabntogeHus 6bin NnpoaneH 6onee Yem Ha 14 gHei, B CBA3W C OTIOXEHHON CMEPTHOCTLIO, NOTPebneHuem
Kopma 1 npy obHapyXeHU MakponaToNorMiecknx U3MeHeHUin).

8.2 PacueT LDs; yrna HaknoHa KpMBOM U [OBepUTeNbHbIX MHTEPBarnoB

8.2.1 Metoge!l pacdeta LDg, (nonynetasnibHOM [03bl) B NOCriefoBaTtelbHbIX OMbiTax — aHanoruyHblie
TeM, KOTopble NPUMEHSIIOT ANSA APYIUX TECTOB A403a-OTKIMK. HekoTopble 0cOBeHHOCTM 3TUX nocrnegoBaTerib-
HBIX CXeM OCHOBaHbI Ha NPeAnonoXeHUU, 4TO OCHOBHAsi (hopMa KpUBO A03a-OTKITUK annpoKCUMUPYyeTCsl Npo-
BuT-mMoaenbio, Tak 4TO ANA oueHkn LDg, BO3MOXHO WCMONMb3cBaHWe Moaenu npobut-perpeccum (c
norapncMom J03bl B Ka4ecTBe He3aBUCUMON nepemeHHor). Ansa npobut-moaenu B kayectse MLE ans Log
(LDs,) 6epetcs —alb, roe a — Todka nepeceveHust u b — HaknoH. Ecnu npobut-moaens He no3sonsaeT nony-
UNTb aeKBaATHOMO COOTBETCTBUSA ONbITHLIM AaHHBIM, TAKXKE MOXHO UCMONbL30BaTh Apyrve Mogenu, obbeaMHune
ANs aHanusa AaHHble 0 CMepTHOCTU OT BCeX 3TanoB UccneqoBaHus.

8.2.2 CraHgapTHble MeToAbl MakCMMarbHOro npapaonogodbus, nNpuMeHsaemble AN MOoAenupoBaHNs
AaHHbBIX, MOTYT BbITb MCNOMb30BaHbI TOMLKO NPU HANMYUK Cpeaun pesyrbTaToB UCMbITaHWI ABYX 403, Bbi3BaB-
LLUMX YACTUYHYO CMEPTHOCTb, UITU ABYX BO3BPaTOB. OTU YCIOBUS 3aroXeHb! B NOCNEA0BaTEeNbHON cXxeme TecTa
1 He cobntogaroTcs TONbKO B peaKkux cryvasx. Ecnu oleHKM no npuMHLuUNY MakcuManbHoro npasaonogotus He
MoryT BbITb MOMYYeHbI, 3TO yKasbiBaloT B oT4eTe U oueHmBatoT LD, kak cpefiHee reomeTpuyeckoe 03 no obe
CTOpOHbI OT obnactu, B koTopoit npovcxoauT 50 % cmepTHOCTU. AnbTepHaTUBHO Ans oueHku LDy, MoxHo
NPUMEHNTb Apyrie cnocobbl MHTEPMONSALMU U METOA CKOMb3SILLIEro CPeAHEro.

8.2.3 [osepuTensHble nHTepsansl Ans LDy, MoryT 6biTb NonyyeHbl ¢ UCMoNb3oBaHMeM TeopeMbl den-
nepa [6], MeToaoB OTHOLWEHMs NpaBgonoaodbus [7], [8] nnu 6uHommuanbHeIMK MeTogamu [9]. MHorve ctaHaap-
THblE CTATUCTUYECKUe NaKeTbl UMEIOT BCTPOEHHbIE oMLK AN oLeHKU LDg, U JoBepuTenbHbLIX UHTepBasioB
(hanpumep, SAS®, LogXact®).

8.2.4 CnegyeT yunTbiBaTh, YTO 3a4ACTYIO MOXHO BbIYUCIIUTL HAKITOH U [OBEpUTENbHBIE UHTEepBanbl ANs
LD;, 13 pesynsraTtos npoctoro LD, Tecta. Tem He MeHee n3-3a HeBoMNbLUIOro Konu4yecTsa MTUL, U OTCYTCTBUA
MOBTOPHOCTEN AN KaXKAOW OTAENbHOW A03bl TakMe OLEHKU MOryT ObiTb HeHagexXHbIMU. Takum obpasom, Ha-
KMOH KPUBOIA A03a-0TKNNK 1 AoBepUTesibHble uHTepBasbl Ana LD, AomkHbI BbITh NpeacTaBneHbl ToNbko AN
rpagmeHTHoro LDg,-Tecta. HekoTopble Kputepumn kavecTsa NoAroHKM perpecCcMoHHON MoAenu (HanpumMep, Kpy-
Tepuin cornacusi MnpcoHa, oTHoLWEHUS NpaBaocnoaobust xu-kBagpar) crieayet NpeAcTaBnATb 4NA KAXKA0ro Tec-
Ta 403a-0TKMuK. MNpeaocTasneHne nokasartenemn kayecTsa Moenu (kputepues cornacus) Ansa npoctoro LDy,
TecTa HeobsizaTenbLHo.

8.2.5 Pykosogctao Microsoft® Excel noa HassaHueM SEquential DEsign Calculator (SEDEC) aoctynHo
Ha canTe O3CP 1 MoxeT NomMoub B BbIBope 403bl M NPY aHannae pe3ynbsraTtos UCCNeaoBaHNin, NPOBEeAEHHLIX B
cootBeTcTBUN ¢ OECD TG223. ins yctaHoBkM SEDEC Ha komnbloTepe nonb3osatens Tpebyetca Microsoft ®
Excel ana Windows 2000 unu 6onee nosaHen Bepcuum.

8.3 Otuer

OT4eT JomnKeH coaepxaTb criefylolwmin MUHUMYM UHcbopMaumn, noaTeepkaaroleil CooTBeTCTBME Ha-
CTOsILLeMY CTaHAapTy, U pe3ynbTaTbl TecTa BellecTBa:
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TecTupyemMoe BELLECTBO:

- ngeHTuunkaums;

- HOMep nakeTa U nNapTuu;

- YucToTA;

- CTabunbHOCTb NPYU KOMHATHOW Temneparype;

- NleTy4ecTb.

MeToabl 1 cUCTEeMbl UCNBITAHUA:

- TN UCMbITaHWS;

- TECTUPYEMbIE OPraHn3Mbl, UICTOUYHUK, LITaMM, BO3PacT, BeC, 340POBLE;

- onucaHne MeToda UCMbITaHUS.

MpoeegeHne Tecta:

- TecTUpyemas rpynna u cxema akcnepumeHTta (4icno obpaboTok 1 NOBTOPHOCTEN, UHAMBUAYaNbHOE
UK TpyNnoBoe cofiepXKaHue);

- aKKnMMaTu3aLms U HasHavyeHue o6paboTok (MPOAOIMKUTENBHOCTb, UHTEPBaNLI (paHAOMU3ALIMS));

- MeToq A03UPOBaHUs (3aTpaska/kancyna, HocuTenb/pacTBoputens, 0bbem/nTuua, B % oT Beca);

- YCIOBUS1 cofiepXXaHus NTuL, (Tun, pasmep, Matepuansl KNeTok, HanosbHble MOKPLITUS, TeMnepaTypa,
BMaXHOCTb, CBETOBOW A€Hb, UHTEHCUBHOCTL CBETA);

- KOPM U Boga (AOCTYMHOCTb, ONUCaHWE, UCTOUHUK, COCTaB, KanopUAHOCTb, pesynbTaThl aHanusa 3arpas-
HeHui);

- yacToTa, NPOAOCIKNTENBHOCTb 1 MeToA HabnmoaeHWI (330poBLE/CMEPTHOCTL, Macca Tena, noTpebne-
HUe NuK);

- onucaHne CTaTUCTUMECKNX METOAOB.

Pesynetathl TecTa:

- CMepTHOCTb (BPeMs 40 CMepTH, KIUHUYEeCKUe CUMNTOMBI, pacdeT LD;,, KpyTuaHbl (HaknoHa) rpadmka
[03a-0TKMUK, AOBepUTENbHBLIE MHTEepPBarbl, NpU HeobxoauMocTn);

- Hayano NposiBMeHUs 1 NpekpalleHue KITMHUYECKUX NPU3HaKos (B MUHYTax);

- obLwas natonorMyeckas (Makponaronormieckas) akcnepTusa;

- UHAMBWMAYarbHble AaHHbIE Beca Tena;

- AaHHble 0 NoTpebneHun kopma.
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MpunoxeHne A
(pekomeHayemoe)

O6wan XapaKTepucTuka, o6ocHoBaHUe U CTaTUCTUYECKUEe OCHOBLI NocneAoBaTellbHON CXeMbl
JKCnepuMeHTa

OCHOBbI CTaTUCTUKN

TeopeTn4ecKkon OCHOBON pacnpeaeneHusi BENMUYMH TONEPaHTHOCTY SIBIISIETCA TO, YTO OTAernbHas NTuua nomobHer,
€CInV Nony4mT 403y BbllLE HEKOTOPOro ONpeaereHHOro 3Ha4YeHWs, HO BbDKMBET, €CNKU 403a paBHa UM MeHbLLE 3TOro 3Ha-
YeHus. DTO KOHKPETHOE 3HaYeHWe Ha3bIBaeTCs TONepaHTHOCTbIO (Mpedernom ycronumeocTu). [peanonaraercsl, 4To OHO
HAOMXHO ObITb YCTAHOBMNEHO AN OTAENbHOM NTULLbI, HO MeXay ocobsMu BapeupyeT. Takum 06pa3om, ecrim ecTb Nonynaumn
NTUL, MOXHO rOBOPUTL O CTATUCTUYECKOM pacnpeaeneHuy BeNMYMH TONepPaHTHOCTEN UMK TONepaHTHOM pacrnipeaeneHnn.

[ns oueHkn pacnpegeneHusi ToNepaHTHOCTY NO BbIGOPOYHON COBOKYNHOCTM NTUL, NOABMPAIOT CTaTUCTUYECKYIO MO-
Aenb. Ecnv npeanonoxuTb, YTo NPOSIBNEHWS TONEPaHTHOCTU OTBEYAI0T HOPManbHOMY pacnpeaerneHuio, To OHO BNUCHIBa-
eTcA B NpobuT-Moaenk, KoTopasi UMeeT BUA:

Probit(p) = o + B-log(d), (1N

rge p — BepPOATHOCTb TOFO, YTO TONEPAHTHOCTb K AaHHOMY BO3AENCTBUIO OTAENbHON NTULLI MEHbLUE A03bi d, T. €. BEPOAT-
HOCTb TOrO, 4TO MTULUA, NONy4MBLIAs 803y d, BbKMBET; o U B — napameTphbl, NpeacTaBnsaowme oTpe3ok, 0TCeKaeMbli Ha
OCM, W HAKITOH JTMHENHOW 3aBUCUMOCTU Mexay npobuTt (p) n log(d).

MpobuT-mogens NpuUrogHa Anst oNUMcaHUsi SKCNepPUMeHTanbHbIX AAHHBIX M NO3BONAET NONYYUTb OLEHKN BENWUUNH Na-
pamMeTpoB o M P, KOTOPbIMM SIBNSIOTCA a@ U b cooTBeTcTBeHHO. OLeHKy cpegHero ans pacnpegeneHus TonepaHTHOCTU
{(oueHKy cpeaHe BeNMUMHbI ToNepaHTHOCTH) B NOMyNALUK NTUL, (HasbiBaemoro LDg,) MOXHO onpeaenvTh Nno ypasHEeHuIo:

oueHka [log(LDgg)] = —a/b. (2)
Juncnepcuio TonepaHTHOCTU BbIMKUCTISIOT MO hopmyne
avcnepews = 1/b. (3)

Korpa pacnpegeneHne TonepaHTHOCTU YCTaHOBMEHO (T. €. MONyYeHbl 3Ha4YeHus1 o. U B), MOryT 6bITb BblUMCNEHBI NEp-
CEeHTUMKN (YPOBHU J03, COOTBETCTBYIOWMNE KOHKPETHBIM 3Ha4YEHUAM p).

Pekomenpauun no metoaam oueHkn LDy, HaKknoHa v AoBepUTENbHBIX UHTEPBAroB ANsl pasfMyiHbIX KCNEPUMEH-
TanbHbIX Pe3ynbTaToB AaHbl B (2). HaknOH OLeHMBAIOT, eCnu eCTb NO KpaHEeW Mepe ABa criyyast YaCTUHMHOW CMEPTHOCTH
n/unn BO3BpaToB.

Cxema faHHOro TeCTa COCTONT M3 HECKOIBKUX STaMOB, Ha KAXXAOM U3 KOTOPbIX onpegerneHHoe YMCIIo NTUL, A03UPYIoT
0QHOBPEMEHHO U HabnoJatoT B Te4eHUe nepmoga BpemeHn. NpenmyLL,ecTBOM Takoh CXeMbl ABNSIETCH TO, YTO UHdOpMa-
ums, cobpaHHasa Ha paHHUX CTagusx, B YacTHOCTH paboune oueHkn LDz, 1 HaKkmoH KpUBOW [03a-OTKIMK, UCIONb3YIOT Ans
pa3paboTku cxeMbl CriegyloWwero atana, B YacTHOCTY onpedenexust 4o3. O6was cxema Tecta sBnsietTcsi rmbkoi B OTHOLWe-
HUW KONMYECTBA 3TanoB 1 J03 Ha K&XKA0M dTane v KONM4YecTea NTul, NogBepraembix BO3AENCTBUIO OAHONW A03bl. Onucax-
Has B cTaHaapTe cxema paspaboTaHa ¢ NOMOLEH0 KOMMBIOTEPHOMO MOAENTMPOBAHUS U BKMIOYAET YeThIpeXx NTUL, Ha Nepeon
CTagun N fecATb — Ha NocneayoWwux, Toraa Kak Konm4ecTBo 403 U KONUYECTBO MNTULL HA A03Y BapbupyeT MEXy 3Tanamm.

B Hauane tecra npegnonaraeTcs, 4TO AOCTYNHA HEKOTOpas ncxoaHas (nepeuyHas) ouenka LDg,. Ha npaktuke aTa
oLeHKa MOXeT BbITb Nony4YeHa ¢ MCNONb3OBaHWEM CBEAESHWUIA MO XMMUM U TOKCUHMHOCTU aHAIONMYHBIX AEHCTBYIOWMNX Be-
LECTB UMW U3 PE3yNbTaTOB UCMbITAHWIA Ha APYrMX BUdax nNTuy unu Mrekonuratrowmx. Kpome toro, nepBnyHas oueHka mMo-
XeT OblTb MonyyeHa M3 OMbITOB C NpedenbHoin go3ol. lNepBble Tpu sTana NocneaoBaTenbHOro OnbiTa 3HAYUTENBHO
oTnMyatoTes Apyr ot apyra. [Nepsbii 3Tan ABNAETCHA «pa3BefoyHbIMy, pa3paboTaHHbIM Ansi NOATBEPXAEHUS U YTOUHEHUS
HavanbeHoro npubnuxenns k LDg,. Bropol npegHasHaveH aAns Gonee TouHoro onpepenenusi LDg,. Tpetuit atan n niobele
nocneayowme npeaHasHadveHbl Ans OLEHKN JOBEPUTENbHOIO MHTEPBana M HaknoHa KpUBOW [103a-0OTKIIVK Unu Ans aanb-
HEelLLEro CHIKeHUA HeonpeaeneHHoOCTU B oLeHke LDg,.

MNMockonbKy 4O3MPOBaHNE MPOVNCXOAUT CTyneH4aTo, paboumne oueHkun LDg, U HAKIOH NOCTOSIHHO NepecHUTLIBAOTCS.
Kaxxgpein pas npv BeINONIHEHUM NepepacHeToB KONUYECTBO Py € YacTUYHOW CMEPTHOCTLIO UITM YMCIIO BO3BPaTOR B CMep-
THOCTU MOXET M3MeHnTbCsl. Paboumne oueHkM MoryT BbiTb NONyYeHsl Yepes 3, 6 u 9 AHel Nocne Havarna ucNbITaHus, HO Ha
Kaxaom stane HabniogeHus npogornkaiotea Ao 14-ro axs. Mo 3aeepLieHun nceneaoBaHus okoHYaTenbHble oLeHku LD, n
HaKnoHa (a TakKke JoBepuTernbHbIE MHTepBarbl, B Cryvae Heo6XoauMocTu) onpeaensiioT ua obuero Habopa AaHHbIX (T. €.
CO BCEX 3TanoB) Bcex 14-AHEBHbIX NEPUOOB.

Ha stane 1 yeTbipe 403bl pAaBHOMEPHO pacnpeaenstoT No norapudMUUEcKON LWKane BOKPYr UCXOAHON (NEPBUYHON)
oueHkn LDg,,. Mpu koMMbloTEPHOM MOAENMPOBAHNKN OBHaPYKEHO, YTO UCTONIE30BaHWUE YeThIPEX 403 U OYeHb LUMPOKOTO OT-
HOLLEHWS BLICOKOW [03bl K HU3KON JaeT afekBaTHyto paboyyto oUeHKy BenmumHel LDy, 1 no3eonseT coxpaHuTte NTuy ans
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6onee nosgHMx cTagun, rae oHn Gonee noneaHsbl Ans onpeaenelns HaknoHa. Pabouas ouenka LDy, paccumtaHHas kak
cpegHee reoMeTpuyeckoe NepexofHbIX A03, UMEeT HECKONbKO npeumyllecTe. Bo-mepebix, OHA MoxeT obecneuntb
Pa3yMHyI0 OLEHKY NpW Marnom Konudecree nHopmMaumm, a BO-BTOPbIX, OHA MOXeT GbITb aganTupoBaHa Ans noryyeHust
pabouen oueHkn LDy, Aake Npy HanuuMm CMEepTHOCTM NPU HMSKOW 103 UMK BbDKMBAHUA NPU MaKCUMaribHOM fo3e.

Llenbio atana 2 saBnsietca yrouHeHue oueHku LDy, n nonyveHmne nepBuyHon oueHkn HaknoHa. Ytobbl Ha aTom ctagum
Nony4nTb KOHEYHYI0 oueHKy LDy, ans npoctoro LDy -Tecta n pabouyio oueHky ans rpaguentHoro LDg-TecTa, kpaiiHue
[03bl pacnonarapT B ToYkax, cooTBeTcTByloWwMX 1 % 1 99 % normblumx ocoben, paccmaTpueas pacnpeaeneHue Tornepat-
THOCTM KaK HOpManbHOe CO CpeHUM, paBHbIM LD, cTaHAapTHLIM OTKNOHEHWEM, paBHbIM 1/HaKNOH, M NPUHUMas YTomn Ha-
KNoHa paBHbiM 5. O60oCHOBaHMEM [I1s1 MCMNONb30BaHUs 3HAYeHUs1 5 Ans HaknoHa aenaeTcs 063o0p akonormyeckon 6asbl
AaHHbiX  Arentctea no  OxpanHe  okpyxawwen cpegbl  (Environmental Protection Agency) ECOTOX
[http://www.ipmcenters.org/Ecotox/index.cfm], koTopeIli CBMAETENLCTBYET, YTO NO MaTepuanam UcnbITaHui NecTuuMaoB,
npeacTaBrieHHbIX B AreHTCTBO 3a@ BCIO MCTOPUIO, MOAANBHOE 3HAYEHWE HAKNOHA, NOMNYYEHHOE B UCTIbITAHUSIX OCTPON TOK-
CWMYHOCTU NS NTUU, PABHO UMEHHO MATU.

Llenbio aTanos 3a n 3b sBnsietca yrouHeHune n ynydwenue paboqmx oueHok LD, n HaknoHa, nony4eHHbIX Ha 3Ta-
ne 2, No KOTOPLIM YK€ BO3MOXHO MONy4YMTb BENUYUMHBI JOBEPUTENBHBLIX MHTEPBANOB. 3Tan 3a npearnoyYTuTereH B criyyae,
koraa HabniopaeTca Gonblue 0AHOTrO BO3BpaTa, NOKa3bIBAOLMX, YTO NOMyHeHa aocTosepHas nHdopmauus o LDg, n Ha-
knoHe. 3tan 3b ABNseTCs NpeanoYTUTENbHBLIM, €CIM UMEETCH MeHee OBYX BO3BPATOB, YTO CBUAETENLCTBYET O TOM, YTO
nHdopmaumm o LDy, n HaknoHe HeJoCTaTouHO.

Ha atane 3a npegeneHble 3Ha4YeHUs yCTaHABNMBAIOT HA OCHOBE PACCYMTAHHOIO 3HaY€HWS HAKIIOHa, MOCKOIbKY 3Ha-
YeHWsl, MONYyYEHHbIE HA OCHOBE MPUHLIMMNA MAaKCMMAaNbHOIO NPaBaonogotus, ¢ CNonb3oBaHMemM HeGONbLIOro KonMyecTBa
HabnogeHWn MoryT iaTh KpanHue (BO3MOXHO HETOYHbIE) OLIEHKM Benn4YnHbl HaknoHa. MonosuHe 13 gecaty ntuy aaoT 6o-
nee HM3KMe Ao3bl, cooTBeTCTBYIOWME 15 % CMEPTHOCTH, a NONOBMHE — BLICOKUE, COOTBETCTBYIOWME 85 % CMepTHOCTH.
O6ocHoBaHue Ans Boibopa 403 Ha BapyaHTax 15-ro u 85-ro nepceHTUnen cneayeT ua3 cTatTuCTUYECKon KOHLENUMY Nog Ha-
3gannem D-ontumanbHocTk [8]. 3Ta chopma onTumanbHOCTH AaeT Haunydlne oLeHKM ogHOBPeMeHHo LD,, n HaknoHy (B
TOM CMBICIIE, YTO LUMPHHA AOBEPUTENbHLIX UHTepBanoB Ans LD, n HaknoHa 0AHOBPEMEHHO MUHUMU3NPOBAHDI).

B pacuyetax Ha atane 3b HaKNMOH NPMHUMAIOT PaBHLIM NSATU U NpeaenbHble A03bl COOTBETCTBYIOT 15 % 1 85 % cmep-
THOCTU. UTOBbI YyTOUHWUTE CTaBUNBHOCTL OUeHKkn LD,,, nony4eHHON Ha gaHHOM 3Tane, Ansi NoAroHkU npobut-mogenu ao-
NOMTHUTENBHO NOACHNTLIBAIOT KONUYECTBO BO3BPATOB U CNy4aeB YacTuyHown mbenu. Ecnu uncno Bo3BpaToB paBHO ABYM
unv 6onee n/Mnu KONUYECTBO CMYYAEB YaCTUYHBIX CMepTEl PpaBHO ABYM unu 6Gonee, To UCCrEAOBaHUE MOXHO NPEKPaTUTDb.

Otan 4 aHanornyeH atany 3b 1 NpoBOANTCA € LUENbIO OLEHKM HAKNOHA, €CNK oueHka Ha atane 3b HecTabunbHa nnn
JOBepUTEnbHbIE MHTEPBArbl O4EHb WWPOKK. [locne atana 4 ncnoiTaHme He NPOAOITKaIoT.
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Mpwvnoxenve B
(pexomeHayemoe)

OnpegeneHue Yucna YacTUYHbIX CMEPTEA U BOIBPATOB

BosBpatbl (cny4aw, korga npoueHT CMepTHOCTM NPY AaHHOW J03€ Bbllle, YeM NPOLEHT CMEPTHOCTM Ha creaytoLuen
6oree BLICOKOW A03€e) M YacThuHas rubenb (Korga HECKONMbKUM NTMLAaM BBEAEeHa 0AVMHAKOBas 4038 U CMEPTHOCTL Mpw 9TON
Ao3e BapbupyeT oT 0 % o 100 %) ncnonb3ytoTcs Kak Kputepun Nnbo Ansi nepexoda K cnegyowemy atany, nmbo npekpa-
WweHus (3aBepLueHuns) UCnblTaHns. PekomMengyeTcsi cHavyana noacunTeiBaTh YMCIO ClyYaeB YacTUYHOW rmbenu, a sateM
npy HeobxoAMMOCTM NOACHUTLIBATL YMCIO BO3BpaToB. Bo3Bparkl, cnegyowme 3a YacTUHHOW tMbenbto, yunThiBaloTCsa U
KaK BO3BparT, U KaK YacTuyHas rubenb.

MpviMepbl pe3ynbTaToB MNOTETUYECKOIO OMbITa C BLISIBNIEHHBIMW ClyYasiMy YacTUYHOM rMbenu 1 Bo3epara npuee-
AeHbl HUXe. B aTux npumepax [o3bl YBENWYMBAKOTCA CleBa Hanpaeo, Cnydvan 4acTUYHOW rMbenn OTMeYeHb! 3Be3gou-
Ko (*), BO3BpaThl BblAeNeHbl NONYXMPHBIM WPU(PTOM B 3aTEMHEHHBIX SiHEKaX.

Mpumep 1— 3man 2 (... = Ncpmasun1 ¥ Nomasun 2 =4 + 10, Yucno omdensHbix 003 = 14), 0 cny4aee yacmusy-
Holl 2ubenu, 2 so3spama, nepexodum K amany 3a.

Yuncno cmepTten 0 0 0 0 0 1 0 1 1 0 1 1 1 1
Yucno neneityemblx 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ocobei
MpoueHT (%) 0 0 0 0 0 100 0 100 | 100 0 100 | 100 | 100 | 100
CMepTHOCTU

Mpumep 2— 3man 2 (n,,.,.. = Ncpasun1 ¥ Nemagun2 = 4+ 10, wucso omoenbHbIX c?os = 12, camasi HU3Kasi U ebl-
cokas 003bi Onst amanoe 1 u 2 6bi1u 00UHaK08bI, MUHUMAITLHBIU U MakcuMarnbHbil npedensi (66,6 u 3330 ma/ke
maccbi mena), 0 ciiyvaes yacmusHol eubenu, 1 eozepam, nepexodum kK amany 3b.

Yucno cmepTen 0 0 0 0 0 1 0 1 1 1 1 2
Yucno uenbiTyembix 2 1 1 1 1 1 1 1 1 1 1 2
ocobei
MpoueHT (%) 0 0 0 0 0 100 0 100 100 100 100 100
CMEPTHOCTU

fpumep 3— 3manbi 1, 2, u 3b (N4, = Nopaous1 ¥ Memasus 2 F Memasus 30 =4 + 10 + 10, qucrio omdenbHbix
003 = 19), 2 cnyyast yacmuy4Hol 2ubenu, 3 eozepama, ucnbimaxHue 3agepuleHo.

Yucnio ojofo| 1 jofojo|t1| 1o} 21| 1210|111 1]1
cmepTen
Yucno ncnbitye- |11 [ 1 2 (121 2 1 1] 2 1 1 2 [1] 1 1 1 1
Mbix ocoben
MpoueHT (%) 0{0|0|5*|0(0([0|50*|100| 0 [100|100| 100|100 | 0 (100|100 | 100 | 100
CMEPTHOCTH

lMpumep 4 — 3manwi 1, 2, u 3b (nnmuq = Nomadus 1 ¥ Nemaous 2 ¥ Memadus 3p =4 + 10 + 10, yucno omdenbHbix
003 = 19); 1 yacmuy4Has 2ubens, 2 eozepama. cnbimaHue 3aeepueHo.

Uucnocmepten (00| O | O |O|O|Of 1 1 0 2 1 1 2 10| 1 1 1 1

Yucnomcnbitye- | 1| 1] 1 2 (121 2 1 1] 2 1 1 2 (1] 1 1 1 1
Mbix ocoben

MpoueHT (%) ojo|o 0O [0]J]O[0O|50*|100| 0 (100|100 (100|100 | 0 [ 100 ]| 100 | 100 | 100
CMepTHOCTH

Mpumep 5— 3mansi 1, 2, u 3b (N0, =P epaouws 1 F Nemacus 2 Pemasus 30 =4+ 10 + 10, yucno omdensHbix
803 = 19) 1 vacmuyHas 2ubens, 1 eozepam, nepexodum k amany 4.
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Mpunoxenne C
(pexomeHgyemoe)

PacueT pabounx BenuuuH LDsp B cnyvasnx, korga cMepTHOCTb HacTynaeT
B ONnblITe ¢ NpeAenbHON [O30M

B tabrmue 1 HacTosiero ctaHaapta npusegeHsb paboumne oueHku BennumnHbl LD, koTopble MOXHO UCMONb3oBaThb
Ansi pacyeTa 403 Ha 3Tane 2 nocneAoBaTenbHOIo ONbiTa, €CNy NPOBEAEH IKCNEPUMEHT C NPEAENbHON 40301 1 Habnwaa-
nacbk YacTU4Hasi CMepPTHOCTD B OMbITHON rpynne ntui,. OgHako aTa Tabnmua MoxXeT 6bITb UCNONb30BaHAa TOMNBKO B TOM CIy-
vae, ecnu npegenbHasa gosa cocraenana 2000 mr/kr macesl Tena. Ecnu npumeHanu apyryio npegernbHylo aosy, 1o
pabouyto oueHky LD, MoXHO nonyunts no opmyne

probit,—5 (npen.nosa)
—
[ 5 0g10
LDy, =10 ,

rae p — Habniopaemas fons normblumx ocobeii, a probit, — oaHa U3 BeNMUKH Tabnuubl 3. Ansa 3TMX pacyeToB BeNWuMHa
HaKMNoHa NPUHMMAETCS PaBHON 5.

Ta6nuuya 3— 3HaueHnss NPOBUT-PYHKUMM 4Nst Pa3NUYHOIO YMcna (aonu) cryvaeB cCMepTHOCTU

CmepTHOCTB (B gonsx 110 2/10 3/10 4/10 5/10 6/10 7110 8/10 9/10
oT obwero 1cna vim 1/5 vwnn 2/5 nnn 3/5 vnu 4/5
HabnogeHun)
Mpo6uT-byHKUMA 3,72 4,16 4.48 475 5,00 5,25 5,52 5,84 6,28
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