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FoCT P HCO 10801—2015

Mpeancnoeue

1 NogroTosneEH PEnepants bk MoCYJapcTEEHHBLIM Yo PEROEHAEM slenepansHbif
HCCNedoBaTENboKHMA UWeHTp «DyHJaMEeHTaNBHEE OCHOBE BUOTEXHONOMMKHS POCCHACKOHR akalemdd Hayks
(L BuoTtexHonormd PAH) Ha ocHOBRe COGCTEEHHOMD AyTEHTWYHOMO NEQeBcSa Ha DYCCKMA  Rabik
MEWDYHAPOOHOMD CTAMAAPTA, YEAIAHHOMD B NyHKTE 4

2 BHECEH TexHM4Yeckkm KoMUTEToM No cTangapTHaauwi TH 2441 sHawoTexHonorims

3 YTBEPWIEH W BBEOEH B AEWMCTBME NMpukasom fenepansHoro areqTcTBa No TEXHHYECKOMY
DErYNHpOBAHHIO M METPONOMMKE o7 § HoRbpA 2015 r. Mo 1708-cT

4 HacToAWMA CTAHOAPT HOEHTHYEH MEXOyHAROOHoMY cTadgapTy IS0 108012010 sHasoTexXHORONAM.
MeqepupoBaHKe  METAMNMYECKH® HAHOYACTHL ANS WCNeTAHHE TOKCHYHOCTA  MHFENALAK  MEeTOgoM
MonmapeHWAKoHIeHCaUrd» (150 10801:2010 «MNanotechnologies — Generation of metal nanoparticles for
inhalation toxicity testing using the evaporation/condensation methods).

HanmeHoBasie HACTOALWErD CTadZapTd WAMEHEHD OTHOCHTENLEHD HAWMEHOBAHWA YEAIAHHOMD
MEMOVYHAPOOHOD CTaHJapTa onA NpUEEde WA B cooTeeToTEMe ¢ TOCT P 1.5—2012 {nyHKT 3.5).

Mpr NpUMEHEHAM HACTOAWErD CTaH0apTa  PeKcMEeHoyeTcl  MCNoNbICBATE BMECTO  CChINOYHEIK
MEXOYHAEDOOHEX CTAHLAPTOR COOTEETCTRYHIUME MM HAUKMOHANEHLIE cTaHgapTel Poccuickon degepayms
OeACTEYICWME B 3ITOM KAYECTRE MEMTOCYJADRCTEEHHLIE CTAMOARTE, CEEOEHWMA O KOTODBIK NPHEEOEHE B
OOMONHATENEHOM NEMNodseH s 04

> BEEOEH EIMNEFPBLIE

Mpasuna nouMeMasus Hacmofdeso omandapmea yomaroanexs: ¢ FOCT P 1.0—=2012 [pazden 8).
Hughopuatua off UIMeHEHUAX K HacmaAweny cmardapmy nyBnukyemea & ewesodHoM (M0 COCIMOANLIG Ha
1 AHEapl meaxyiless 20da) UHBoDMaLUoMHOM  pRazameaene sHaluvowanesee comamddapmels. 3
ouyuansHEIl  MeKcm  uaMeHasul o NOIpaeoK — @ GEWEMECAYMOM  UMOOOMBYUOHHOM YKazamens
r HayuoHansHse cmandapmels. B cnyyae nepecompa (2amMensl) WL omaakbl Hacmoswess cmardapma
cogmaemomeyiowes  peedoMmiesue Gydem omybnukosans 8  ONURaSDIWEM  BRITYCKS CMEMECAYHOES
WHPOpMaUUORHOED  yEa3amens sHauvosaneHsle cmandapmelr. Coomeemomeyiowas uRhopMalus,
VEEAOMAISHUE U MEKCMsl AaIMELLANNTICA Maxwe 8 urthapuayuontol cucmame abilyes0 NoNbIDEIHLA — Ha
chuliansHoM caime PedepansHose ASERMCMEE MO MEXHUYECKOMY De2VNUDCEIRUKN U MEempanoeuy &
cemy Memepsem (www.gost )

£ CrangapTiHdgropn, 2018

HacToAWMA cTaHaapT HE MOWET GkiTh NOMNHOCTREID WM YACTHYHO BOCNPOMIBEgeH, TUDEMWDOBAH W
pACAPOCTPAHEH B kaqecTBe odMuWaneHoro wagauuA Ges paspewedws $PefepaneHoro angqTcIea no
TEXHAYECKOMY DETryNHPOEAHHID 1 METEONOMK
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BeegeHwe

EMErogHo YEENUYWBAETCA NQOMIBOACTED HAHONPOOYKLUMM, COOeDMALYeN HAKOYACTHULl cepedpa,
30MN0TA, YIAEpoOa, OKcHOa LWMHEA, OWOKCHOA THTAHA 4 OMOKCWOE speuHdA. Mo uepe pacwupesus cihep
MPMMEHEHMA HAHONPOOYKLIMM BOIpAcTaeT pWCK BOINEACTEMA HavHodYacTUl, Ha A0OpOBLE YENOBEKa.
PaGoTHHEKW HAHOTEXHOMOMMHECKKE NEOWIBOOCTE NOOBEOMEHE DUCKY BOINEACTEMA HAHOYACTHY Ha pabodnx
MECTaX. a NOTREDUTENH — NPH BLICEOBOMOSHAN HAHOYACTHL Ma FOTORON NDOOYELMA.

CylWecTRYIOWKME OAKHEE O TOKCMYHOCTH HAHOYACTWL, orpadvdeds. [lpoueccel NpOWMaBRoacTBS
HAHOMATEDMANDE W HAHONDOAYKLAKM BHNKAMAINT METOOb OCAMOEHWA W3 rajoBoi aisl 1 WA0KoH Dade
(HANPUMED. M3 KONNOWOHEX DACTEODCR], NPOUECoEl MCTHUPAHKA. HAHOYACTHULl MOMYT NONASaTe B ODraHIas
YEAOBEKA NPK BOEXAHMK, Y083 KOMHEE NOKDOBEl W Nepopans{o. BoafedcTBne HaHOYACTIL, Ha OpraHAas
YENOBEXa MOMET NPOMICHTA NDW MEFRENAUWOHHOM NOCTYMNEHAN BCNecTAME YyTeYEK B NPOUecce CHMHTEla
HAHOMATEDHANDE METOOAMM OCAMOEHWA W3 rasceoid Ak, NDE IarpAIHeHdd Boagyxa pabodel aoHke B
peayneTaTe obpaboTkd. nepepaBoTtil WK YWNAKEDERW HaHCNpodykude [7]. BoageRcTere Ha 300poBeE
YENOBEKA NPOMBILLNEHHEX HAHOYACTHL, CONSMEALLMECA B aTMOCHEDHOM BO3OYES W BOAgYXEe paboueil 30Hel,
MOMET NPOMICHTH B NPOUECCE NPOMABOOCTES, NOUMEHEHHAA KW YTUNUIALWA HAHOMATEPWANOB, MOITOMY
O0MeHsl OwiTe NPeOnpUHATEl COOTEETCTEYIOWME Mepsl no ofecnedeHuss Ge30MacHOCTH HACENEHWA W
OXpAHE W TPYAa PASOTHUEDS.

Buiapipaer ToYOHOCTH OTCYTCTEME CTAMOAPTHIOBAHHE METOO0E MCNLITAHWA MO OUSHKE TORCHHHOCTH
MEHOYACTWL NPU MEFENAUWOHHOM NOCTYNRSHWM B OPradvaM ¥ METOOOE reHEepMpOBaHMA HaMoaapoIone,
COCTOALLMY M3 HAHOYACTWU. AID0ICNEHEIE HAHOHYACTHUE MOMHD NONYHaTe W3 NOPOWKDE, SOHEKD PaIMEDk
TAKME HACTAL MOMYT NPEBLILATE TRPeDYeMBIE BCNEICTEWE WX Srperadud ¥ armoMepalyy, 4To ABNAETCA
NPenATCTEMEM ONA A0EKBATHOR OUEHEM BNUAWWA HAHCOHACTMLY HA ObXATENkHYD CcacTemy. C Uenkio
NOMYYEHWA OaHHblX 0 BOAOSACTEMM HAMOYACTML M3 300POBRE YENOBEka NPKY BOLXAHWW HeoDXogumo
MOMY4HTE HAHOYACTHUL, NEDEMECTHTE WX B 30HY OLXAHHR IECHEDAMEHTANBHEY MHUBOTHEIX W NPOBECTH
KPATHOBPEMEHHLIE W OONTOBDEMEHHEIE WONBTAHMA N0 OUEHKE TOKCHMYHOCTIK. MeTtog wonapeHus/kEoM-
OEHCAUMK, OCHOBaHHBIA HA WCNapesdi MeTanna (Hanpusep, cepefpa) © NoCNegyiowed KoHOeHCaUWER,
ofecnedreaeT nNonyYeHHe HadoAIPoIoNen Cco0 CTAbMNbHBIMKA - XaApPAKTEDMCTUEEMIY  [pacnpegene e
HAHOHACTWL Mo PaIMepamM ¥ CHETHOW KOHUSHTPaUWel HaHOYacTil), IHAYeHWA EOTOpPLIX COOTBETCTEYIOT
TREOOEAHWAKM, YCTAHODBMEHHBIM K EDATEORDEMEHHEM M OONTOEREMEHHEIM MCNBITAHHAM MO OUeHKE
TOKCHHYHOCTH MPK MHTANALMOHHOM NOCTYIIEHMH,

HacTofwwid  cTaspapT yoTaMaenWMeaaT METoO  WCNapeHua'KoHOEHCALWMA  ONA  FeHepWUDoBaMKA
HAHOAIDOIONEH, COCTOALLMY W3 HaHodacTuy cepefpa paimepow e Gonee 100 WM. Mpusenas weToq
MCNAPEHAAKOHOEHCALMW, NPeOCcTABNSHHEIA B NPHACKEHAM A, MOMHO NPOBEOOWTE HENPEPEBHEIE MCNLITAHMA
MO OLEHKE TOKCHMYHOCTH HAHOAIPOAONA NP KHFANALMOHHOM NOCTYNNEHMK B Tevedue 90 guei. Monydesnee
METOOCM HCMAREHWAKDHQEHCALMK HARDYACTHUE MOMYT BhiTe MCNOMNLI0BAHE MPW NEOBEOEHKN [AANHYHBIX
MCCNeaoaaHdia, B TOM YHCNe HCCNEORAHMA HA KNeTKAX YeNoBeKa © NOMOWED YETPORCTE ONA OHarHocT KN
i witro W anabopatopuu-da-dunes [8]-[11], a Tawke B WCCNeloBAMMAY HA MHBOTHBX, NOCPEOCTEOM
IKCMOIALMMA HAHOYACTHUAMKY BCEND TENA MWBOTHOMD, cTOMNLKD Yepes ronoays M aToNeEKo Jepes Hocs. MeTog
MCNAPEHMAKOHOEHCALMM, NPUEROEHHBIA B HACTOALWEM CTaMOAPTE, MOMET OkTe NDMMeHed  Ona
reHEHPOBaHKNA HAHOAIDOA0NER, COCTORWMY M3 HAHOYMACTHL 30N0Ta WK ALYTHY METannoR, NP yonoRMH,
4TO TEMMePATYRE NNABNEHUA K CKODOCTE HCNADEHMA MCXOOHOMD MATEDHANA NPHENUIMTENEHD TAKKE HE, Kak
y cepedpa.
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HAULWMOHANBHBIW CTAHOAPT POCCMUACKOW ®EOEPALMUM

HAHOTEXHONOMAKX

Hanoaspolond ANA OUEHKM TOKCHUHOCTH NPH MHTANALMOHHOM ROCTYNASHWN O OpraqdImM.
FeHepUpoOBAHWE METOAOM MCRAPEHWA/KOHOEHCAL MK

Manotachnologes. Nanoaerssals for inhalation towoity lesling. Geaneration by evaporationfcondensation methad

Hata esegeHns — 2016—07—01

1 OBbnacTe NpUMeHEHWUA

HacToAwMid cTasgapT pacnpocTpadAeToA Ha aapoaon, COCTOALME 1A HaHoYacTuy cepefipa (panee
— HAHDAZPODIONMW), ONA OUEHKM TOKCHYHOCTM NPW MHTANALMOMHOM  NOCTYNNEHMM B OpradWamM K
yCTAHAENWEaET METOH WCNapeHHAKOHIEHCAUWM ONA  reHSpHpOBaHMA  HaMoaspolonen.  MeTog
WMCMAPEHAA/KOHAEHCAUWK  MORHO NPUMEHATE ONA TEHEDUPORAHAA  HAHOa3IPOIONeR, COCTOALMXN K3
HAEHOYACTL I0M0TA,

2 HopMaTUBHLIE CChLINKKW

HAHEYKIIFHHBIE JOKYMEHTE COOBEHAT NONMKEHWA, KOTOPBIE NOCPegCTROM COBIMOK B OaHHOM TERCTE
COCTARNANT NONOHEHWA HACTOAWETS CTAHOARTA.

ONAa AaTKpoBaHHbIX CCaINOK NTPAMERAKT ToMLKD Ty BEPCKIO, KOTopas Dena ynomadyTa 8 Texcte. Ana
HENATHPOBAHHEY CChINOK HE0BX0OMMO WCNONBLI0BATE CAMOE NOCMNEOHEE WIOAHWE SOEYMEHTA |(BENIOZaA
nbee NoNpasskd}.

MCOWTC 27687  HawoTexHonordd. TepMdHsl W onpegengsyds  HadoobhekToB.  HadodacTdua,
HAHOBONOKHO W HakonnacTuHa (ISOMTS 27687, Manotechnologies — Terminology and definitions for nano-
objects — Nanoparticle, nanofibre and nanoplate)

WMCO 15900 OnpegengHve pacnpefdeneHdA YacTdy no passepy. Adands gudepepedyvaneHoil
MOJBMMHOCTA 4acThy azpoaoneld 8 aneskTpu<eckom none (150 15200, Determination of pardicle size
distribution — Differential electrical mobility analysis for asgrosol particles)

MCOOWMSE 17025 O6wre TpeboBadKA K EOMOSTEHTHOCTH WMONWTATENEHER W KanWBpoBOYHbIX
nagopatopai (ISWIEC 17025, General reguirements for the competence of testing and calibration
laboratories)

O3CP Tect We 402 PykoBoacTes No NPOBESEHMH TECTULOBAHWA XMMKWYeCckKMx BewecTs. OcTpan
TOKCHYHOCTE NDWM WHranauModdes noctynnedny [CECD Test Guideting (TG) 403, Acute Inhalaton
Toxicity]

O3CP Tect MWe 412 PykoBOOCTES N0 NPOBEOEHWI0 TECTHPOBAHHA XWMHWYECKWX BeWEeCTE.
MogocTpad HHrANSUWOHHAR TOKCHMHOCT:: 28-gueBHoe Moccnegoeadue [OECD Test Guideline 412 {TG)
412, Subacute Inhalation Toxicity: 28-Day Study]

O3CP Tect Mz 413 PykoBogcTaos Mo NPpoESQeHdio TECTHPOBaHWA XHMHYECKWX BeWecTs.
CyOxpoHMdeckan WHranAYHOHHas TOKCHYHOCTe. S0-aHeBHoe wocnegosadue [OECD Test Guideline
413 {TG) 413, Subchronic Inhalaticn Toxicity: S0-day Study]

3 TepMKUHbI U oNpeaeneHHA

B HacTosWeM CTaHIapTe NpAMEHEHE TepsMitel no MCOVTC 27687, MCO 15900, a Takke cnedyriide
TEPMKHE C COOTRETCTEYIILUKMMK CNPESENeHMAMM,

3.1
cHcTeMa aWanwia audpepeHUMANLHOR INEKTPHYECKOH NOOBMMHOCTA dacruu; CATLIMN
(differential muobility analyzing system, DMAS) CucTema, MEMMEHASMANA OAA  WMaMepeHKa

pacnpedenedma  CyDMMEDOHHEIX YacTWl a3po3cnd N[O pajMepas, COCTOAWAaA WMl KnaccuduaTopa
AuchdpepeHUWansHoR  INeKTPUYECKSHE  MOOBMMHOCTH  YacTHl., HeRTpANWIaTopa, CHeTHMKa  YacTdu,
COeOMHATENEHLIX TRYDOK, KOMARIOTERA W NPOTRaMMHONS obecnedeH|a.

[MCO 159002008, ctaTtea 2.8]

ManaHwe oMunansHoE
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3.2

Knaccudrratop gupdepeHUAANEHOR INBETPHYECKOA NOOBHMHOCTA YacTil; KO3 (differential
electrical mobility classifier, DEMCY), cnektpometp guddepeHUMansHol ANEKTPHYSCKOR NOOBHEHOCTH
vacTy, GOSN [(differential electrical mobility spectrometer, DEMS): YoTpoRcTeo, pacnpengnfioles
AIPCICNLHEE YAcTWUE Mo PalMepaM B COOTEETCTEWH © WX JNeKTPYHECHDH  NOOBMMHOCTBIG W
pETHCTRMPYIOWES YacTHU W TONLKD CNPpedeneHHLIX DaIMepo.

NMpumedadne — MNpAHUMn pacnpegsnsHns 43cThy no paarepam 8 KOS ooHosaH Ha ypaBHoSSwMBaEHNH
FNEKTPAHECKOND 33PANE ESMA0A 4acTagBl © CHNDE B8 J3D0IWHEMMHEERON COMPOTHENEHKA NPA NPOXOHISHAK Hepes
FNEKTPWHEDKDE Tons. ANeTO-HECHAER NOSEMEHOCTE YECTHL 33BMOAT 0T Mx PEBaMepol. pexuMol pabote v fopmes
EOZMN. Pazumep 4acTvubl MOSHD ONPSQEnATE NO SACHY 38pR00E HE HEA.

[0 15200:2009, craten 2.7]

13

CUBTYUME KOMOBHCHpOBaHHLIX 4actwy, CTHY (condensation particle counter, CPC) Yorpohcteo,
DETMCTRPMPYIOWEE YacTHUbl W HIMEPRIWEs WX CHETHYID KOHUEHTPAUWK B alpo3cne npd 3a0aHHo[
CHOPOCTH NOTORS 4acTHl.

MpmadaHwy

1 Ouanazor pasuepol 48cTil, perscTpypyeseix CHEM, — o7 HECKONLEWMY HESHOMETPOE 00 HECHONEEME COTEH
HaHomeTpoe. TEM MoxB0 MCNONEA0BaTe CoBMBCTHD C© KO3,

2 B paporapels cmyaase CHY HA3eIBEKT CHETHMEDM BOep sOHgEHcauWnd (SHEK).

[MCO 15000:2000, ctares 2.5, CNpedeneHde TEDMUHE MaMeHeHa]
3.4
KEAaMepa ANA WHranAUWoHHON 3ECHoaMUMK {inhalation exposure chamber), MHFENAUMOHHAA KamMepa
{inhalation chamber), kKamepa oNA 3kcNoadUuWY (exposure chamber): YoTpoWcTeo, npegHaidHadeHHoe gna
BREOEHWA YCTAROBNEHHON O03K WMCNBITYEMOrD razoobpasHore REWecTEa B OpraHMan SKCIEpHMMEH TANLHOrg

WHEOTHOMD 42ped erd AnXartenbHbie NYyTH, BOIOSWCTEYR oTOMBKD HEpEe3 HOCH WHW «4epel Boe Tenos, B
TEYeH e 3adarHHOrD Nepidoa BpeMeHH.

MpumeyaHdue — TEOMUH (TONBEE HEPEI HOGH RENAETCH CHHOHWMOM TEQMUHOE OTONLED HEPE3 ranosys M
# TOMEKD SEREd MODOOHEYS.

[{D2CP Tect Ne 403, O3CP Tact Ne 412, O3CP Tect Ne 41.3]

3.5 CHCTEMA reHepHpoBaHuA HAHOAIPOIONA METOOOM HCMapeHARTKOHOBHCALIMMA
{evaporation/condensation nanoparticle generator system). COBOKYNIHOCTE YCTPOHCTE, NEPWMEHAEMER 4NA
NoMyYeHks 33003008, COCTORLEND M3 HAHOYACTHY, METCOOM MCIADEHNAKOHOEHCALMM, NOJCOEOMHEEMBIX K
KAMEDE OMNA MHFATAUNCHHON JECTIOINUHAW WNM QPYToMY YCTRDRCTEY ONA GUBHKN TOKCUHHOCT .

3.6 cpeagHMA recsMeTpudecKkiid guametp; CM0 (geometric mean diameter; GMD): Cpegues aHadaqHHe
pacnpegenedya HacTHU No paIMepas, BeIPaMEHHDE B BRGE norapudma ¥ BeYWCNeHHoE No norapHdsay
OMaMETPOA YacTil, onpageneqHex o nosowss CAOAN, no dopmyne

¥ AN Injd )

In(CrO) = e {1

roe d, — CPpeoHes recMeTEHYECKDE JHAYEHNE HURHER 1 BEPXHER rpaHUUR OWaMETPOE YacTKY -To avana-
10HA DAIMEDDE,
M — 0fWAan KOHUSHTPAWMA HAHOYaCTIL,
AN — KOHUSHTDALKWA YacTWL I-To OHANA3I0HA pasMepos;
1 — HMHMHAA MEEHKLA QUAMETEE YACTHY B DAIMEDHOM QUAN3I0HE;
' — BERXHAA TDEHKLA OUAMETDE YACTHLY B PAIMEPHOM QUANaI0HE.

I PHAMEYEdHWE — CF..EI, MOHHD BEMNACOWTE MO HWCMY 43acTHl. 3HZA NNoWAgk NOBERXHDCTH W ﬂEi'I:E'MH}'IEI
HOHUSHTRALME HaCTHL B 330300,

3.7 CTAHOApPTHOE reOMETpHYeckoe oTknodeHde, CrO (geometric standard deviation, G20
3HaveErMe, XapakTeprayiowes OWanaicd pacNpeleneHda HaHoYacTHY N0 pPazmMepas, BolYMCNASMos QA

CAO3N no roprayne

Ji N [ind, —infcrm}

In(CMHo) = z ; 2

(croy — (2)
2
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3.8 cueTHLIA MegMaHHLIM grasmeTtp, CMIO (count median diameter, CRMDY OuaneTp, papued CI0,
BBIMHCTEHHEIA MM POOCYETE YacTHY, C NPEQNoNaragss HOPMaNkHsM DACNPEIENEHNEsM,

MpwWwedanwe — Sopuyna and eeiqucnedds CMO npagocraenaeda g [2]

-
IT}5

cMA = Henr = X pe:r“ i 13

rae § — OCHOBAaHWE HaTypansHoro norapudma, e = 2, 71628,
P — pAsMEpHOCTE PACNPENENEHKA,
anecs p= 0 — 4ucno;
0= 1— anuHa;
p =2 —nnowai;
D=3 — obeEmM WNK Macca,
F— paIMepHoCTE pacnpenene nsa,
ageck r= 0 — 94cno;
r=1— gnuHa;
r=2 — nnowane;
= 3 — obwem MnK macca,
g — CTAROAPTHOE OTENOMEHHE MNOTHOCTI DACcnpeLenesna;
K, — MENHAHHEINA DAIMED YACTIL U2 KYMYNATUBHOND PACNDEAeneHE YacTHY NGO DasMepanm r.

4 MeTtona vcnapeHWAlKkoHOeHCAUWKH

4.1 CylHOCTL MeToOa

HaHoaaposond  Nony4alT NyTEM  HarpesaHkA  MCXoOHOrD  MaTepvana | Nocnedyilers  ero
WMCNapeHWA. B Ka4ecTEe WCXKoOHOTD sMaTepHana NPWMEHRIT YWcToe cepebps 8 TBEpOOoM COCTOAHWMW o
MaccoBol goned cepebpa ve sedHes 99,59 %, Map cepefpa oxnaxgaKT 0o obpalopanyA 3apofBWen KW
KOHAEHCHPYRT 00 DOoOpMAPOBAHWA A3po3olbHbx  HadodacTuy cepebpa. MpuMep resepupoRaHnd
HAHOAIPOAoNA, COCTOAWETT M3 HaHOYACTHY cepebpa, METOAOM WCNapEeHWMAKOHOEHCALWH NPencTaBneH &
NPANCEEEHRI L.

4.2 NogroToska oSopynoBaHMA

4 21 Cucrtemy IeHEpMPOBAHWA HAHMOAIPOIONA NPOBEDANT HA COOTEETCTEME YOTAHCBRMSHHBIM B8
NporpamMa W MeTogHEax MCNeITaua TpebosavuaM K CHODOCTH NOTOKa BO30yXa, TEMNEpaType Monapetna
MCXOOHOMD MATEpHana, ANKMHE I0HE OXNAKGEHWA W TEMNERaTYDHLIM TDagWeNHTaM,

Mepeg nogadyel HAHOZODO3IONA B Kasepyibl) ANA  WHRANAUMOHHOW  JKCNOo3WUMK  (ganee —
HMHrAN\AUMCHHARA KEaMEpa) ONpeSENsIOT CReqyIoWWME XaDakTepUcT MEM HaHoa3poInnsa.;

= CHETHYID KOHUEHTPaLHD HAHOHACTIL,

- MACCOBYHY KOHUBHTPALWID HaHOYaCTHL,

= pacnpeneneque HaHodacTyy No paIMepan,

= cTAa0UNEHGCTE HaHoa3POoInnNsa.

E Npougcce MCNuTaMdd B HHrAMAUWOHHOR KEMEDE NOCTOAHHD WHNKW NeprogMYeckd onpegensioT
pacnpedeneHde HaHOHacTY, No PAIMEenan, He NPenLIBAA NPOUEcS JIKCMOIALMM.

Mp HechxogMMocTH OONONHATENBEHS CONPEJENAKT TaKYH XapakTepucTHEy HAKOAIPO3IoNA, =ak
PACTIDEAENEHHE INEETPHHECKWXY  33DA00B Ha HAHOYACTHUAX, B 3TOM CNYyYae 3HaAYeHWe  O3aHH0R
RAPAKTEPWCTARN PETHCTOMPYIIT B NPOTOROMNE. JHaYeHWA DACnpedengHiiA INesToMYeCcEly 3apAdoR Ha
HAHOYACTALAY GON#HE BbiTh YCTAHOBNEHE B COOTEETCTEYICWMYE NpOPaMMas 4 METOOMKAX MCMNTaHHA.

4.2.2 MHranfunoHHBe KaMepel ¥ BCROMOraTensHoe obopyaoBaHke JonkHel COOTEETCTRORATE O3CP
Tect Mg 403, O3CP Tect Ne 412, O3CP Tect Ne 413,

4. 2.3 MuranAuHoHHele EaMEDbl M BCNOMOraTensioe obopydoaanKe om#HE BT NogroToRNeHsl AN
NPOBEOEHWA WCTILITAHKMA Mo CUEHKE TOKCHYHOCTH HAHCA3IPOIONeH NP HHMENALWOHHOM NOCTYTIMeHWH B
OprasHIm,

MpumwaevyaHWA

1 EEE:H,D.EHHE BEFPOAONEHEX HIHOYACTHAY HA CTEHEAX VHIEMALADHHDA EAMEDRlI NPOWMCEOgET BCeEqoTEda
EFIDYHDHEHDI‘CI ABHMEEHHA, 8 HIMBHEHWE DAAMepOl HEHOHECTHL — BCNeOCiTEWS MK EIIpE{ELIJ,I"‘IW'HrnDMEpEILIHH- rFFH:iLI.EL'.L'.
OCaHO2HWA ZHEBNCHT OT pazmepie HdHODSaCTHLL, AHESEHERA FMEETROCTETHSECHOND 3dDROA, KOHUSHTRAUWA HAaHIYaCTAL |
BEEMEHM WX HEXOHOEHUA B kameps [12].

Z2 B 3aBRcvMOCTIA 0T UBNMM WMCCRE0DBaHER MONET BOAHWEHY TR HADBNOOAMMOLTE BEINONHWTE HE:‘IT-]JEI:I'EI-'IB-EILII.HD
3FIPANA HAHOSZPOIANA.
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3G LEned YyMeHellEHHA NOTep: HaROIYACTAL Npda \x OCasIEHHA B DEDP'_‘.I'.EII'_'IEEHHH HEoDEDONMD NPHMEHETE
COEOMHATaNEHER TFI-!.'ﬁHIr'I MAHAMAEMNEHE X ONEHE W O8aMeTRd.

4.24 B uenax nNony4eHrA OQOCTOREPHEX pPeaynNeTaToR OUESHEM TOKCHHYHOCTH  HAKOA3IP03Ionel
WHFAMALMOHHMYIO KEaMERY (UMD KEaMeisl) ¥ BooMOraTensHoe obopygoBadde (MpoBooTOopHANA W CHCTEMY
COBOMHWTENEHEE TEYDOK) neped NpooedeHdeM WChbITAHWA NpoBepAKT Ha CoOTBRTCTBME TpeboBaHMAmM
O3CF Tect Ne 403, O3CP Tect Ne 412, O3CP Tect Me 413 1 [31].

Mpwweayadws — CNegyar yHMATeEATL, 4To B npoSooThopHYEas W COSOMHMTENEHEE TpyDrax,
INSKTPOMATHWTHEIE  KNANEHAX AWM gpyrosm o0CpyS0BEHHA. NPEOHEIHAYSHHOM ONF  TREHCNOPTHROBEEHWA  npob
HEAHOSAPOZONA M2 WHMAEDAGMOHHOA KEMEDEl K yCTPORCTEY, ¢ NOMOWBH EOTODOFO  BRIMOAHAKT  WIMEPEHWA 1
OCYWECTENRNT KOHTROME, MOBHET SO03HUEHYTE BO3MOXHOCTE NOTEpE HEHOHECTML, Y4T0 NPUBEOET K WIMEHEHWK
pEIYNETATOR ONPEOenaHUE PECNPESanSHMA HAHOHACTHL NO PaiIMEpan.

4.2.5 MameprTensHoe 0BopyO0BAHKME OOMKHO DbiTe CTHANKOPOBAHD W/ANK NOBERPEHD B COOTBETCTEMM
c MCOMASR 17025,

CucTema asdandia guddepeHUHaANeHoW aNekTpHYeChon NogedsHocTi YacThd (CAOQ3N) gonkHa SbiTe
OTEanNWGpoBaHa Ha 3aB00e-HIrcToBWTeEns. CeegedWa o wanuGpoeke CAOD3MN  gomsHel  CeTe
JARETHCTRPUPODAHE B NPOTOKDME.

5 Obuwme TpeboBaHuA

5.1 TpeGopaHKA K CHCTEME rEeHEPHPOBAHWA HAHOAIPOIoNA

Tpebopauua K CUCTEME [EHEPUPORAHWA  HAHOAIPOIONA  OOMHE BTk  YCTAMOBNEHEl B
COOTEETCTEVIOWMY NpOfpaMMax W MeTOOWKaX WCNbTaHdid 1 GeTe JoCTaToudHbMM ONA obecnedeHqa
3A0AHHBIX AHAYEHHA CREOYVEOLWME XADaKTeDHMCT MK

a) CHOPOCTA MCNADEHUA HEXOOHOTD MATEpMana, MKy,

b} pacxona eoagyxa, Mty

C) NpOOOMEMTENEHMOCTH  HENPEDBHOR  paboTel CHCTEMBl TEHEDMDOBAHWA HAMCAIPOIONA  nNpW
3A0AHHBIX AHAYEHHAR CKOPOCTA KCNAPEHMA MCXOOHOND MATEPWAaNa W DACcKo0a Boanyxa.

5.2 TpebGoBaHHA K HAHOAIPOIONK

5.2.1 Haroaapoaone QOMKEH COCTOATE M3 HAHOYACTHL., KMEIOLWHY CPEAHWA ME0METDHYECKnA JUamMeTp
(o) sesqee 100 sm. Ona obecnedeHWA BLINCNHEHKR 3TONS TPeOORAHWA KOHTRONMPYIOT CEOPOCTE
WCMADEHKA W KOHOSHCALMK WMCXOOHOM MATEpHana, BpemMs 8ro HaxOoMDeHHA B KawOo 30ME CHCTEMbI
reHepUpoBaHne HaMmoalapoaons. B cnydae ecnu gadWoe Tpebopadwue He BeINOAHMMO, NPeSCTARnAsnT
COOTRETCTRVIOLLEE IKCNEpTHOE 1aKMHKYaH e,

522 CTandapTHOE MeoMeTpr-Heckos oTEnoHe e (CM0) gonsHo BrTe HE MeHee 2 M COOTBETCTRORATE
CIo, yctancenewHoMy 8 O3CP Tect Me 403, O2CP Tect Me 412, O3CP Tect Nz 413,

53.2.3 Hakwoaapoione QOMMeH COOepHaTe MuHMMYKM npasseceid. JonyoTumoe COOEpMaHWE NPUMECER B
HAHOAIDOAONE O0NMHO ObiTh YCTAMOBRNEHO B COOTEETCTEVMMUMX NPOMDaMMax W METOOWKEX WoNbITaquia. B
NPOTOKST BRIKHAI0T CEEOEHHA O HANMYKK, HAMMEHOBAHHMK M MACCOBOH Bone npxdmMecel B HaHoazpoaone [30].

I PHMBYEIHAB — ,ﬂr-l'IFl onpaaengHdE Hanyi-HeE | MACCORDA Hona I'IjJI.I-MEEE'IT'I B HEHOdIPOAomse MOeT
BOZHWEHY TR HeEoEXOaHMOCTE NPoBRE0EHHR DONONHATENLHOND MCONEOoEdHMA XHMAHEDEDID COCTIES HAaROYaGTALL.

5.3 TpeGoBaHWA K BO3AYXY B MHMANALWOHHOW Kamepe

5.3.1 Boagyx B MHrANAUMOHHOA Kasepe OoMm#Eed GoiTe NPUMroged ANA QRIXadia SscnepdMeHTansHBIx
WHEOTHBIX, COOBPWaTE He MeHes 19 % sWcnopoia ¥ CcooTReTCTEoRaTe O3CP Tect Me 403, O3CP Tect Mo
412, O3CP Tect Ne 413 w [31]. C 3Tol uenexd GNA reHEPHPOBaHWA HAHOAIPOAONA HCNOMEIYVCT
ATMocheDHbIR BOSOYE.

532 Marepwansl, npUMeHAeMele B ODOpYQOBAHWM CHCTEMbl reHepMpoBaMMA  HaHoaIpo30nA
(FEDMETHEM, CHNEMBAOWWE, CMATLBIOWME 1M OTAENOYHLIE MATEPWANE), HE OOMKHE BeIQENATE NeTYYMK
COEAMHEHM,

5.3.3 Temnepatypa BOAQVEA B MHFAMNALKOHHOW KaMepe QOIssHa cooTeeTeTRoRaTE D3CP Teot Ne 403,
O3CP Tect Me 412, O3CP Tect Mo 413 u [31].

5.3.4 Boanyx, NOJSEISMbIA B CHCTEMY FEHEDWDOBAMKA HAHOAIPOIONR W WHFANAUMOHHYIO KamMepy,
AonkeH GeiTe OYMUWEHN © NOMOWEH BeicokoadrherTieHoro (HEPA) duneTpa (ganee — HEPA rneTp) & He
COASPWATL JArPAIHAKILWE BELECTES, B TOM YACNE NEMs, MAKPOOETAHWIME W NOCTODOHHWE HAHOSACTHLEL

54 TpebopaHMA BEIONACHOCTH

241 Nou patore c obopydoBaHWem NepcoMan JonseHd cobniogdaTe yCTaHOBNEHHeE TpebosaHuA
e IOMNACHOCTIA.
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5.4.2 DonwHed OoiTe MPAHATE MEPE, WCKNKYAKWWE BOSMOEHOICTE CNYYAAHOro KIHTAKTa NeEpcoHana ©
FOPAYMMIA NOBEDXHOCTAMK W ANEKTPAYECKMMA NPOROOIMM.

5.4.3 OTpaboTaHHeId BOAgyx Oon¥eH BulTe OMUWEH © noMow e HEPA dunetpa.

54.4 [JonswHbl ObiTe NMPAHATE MEDB, WCKMOYRKOWHWE BOIMOMHOCTE BRIDDOCa HAHOCAIPOIONA MWA
CHOTEMEl TEHEDUPOBAHKA B OKDYHALLYID Cpany.

5.4.5 [InA npedoTEpaleHs BLIBpOca HAHOAIPOIONA B OKDYEIIOWYID CoaY W 8o BOIgeRcTBHA Ha
NEPCOHAN OARNEHWE B WHTANALMOHHOW Eamepe OGMEH0 GuiTe HAKE DaBNEHAA OKDYHREMILEEN CPEe gkl
Mepenag gaaneddA — He sesee 49 Ma. OnA npegorapalledds NoNagadda B MHFANSUWMoHHY Eameny
IAMPAIHARLLIME. BEWECTE ACNYCKARTCA NoAOePHMBATE B8 HEeR OARNEHWUE BRLWEe OARNeHHA OKPYEaLLeH
cpeqel. B aTom criyyas MHranaguosHy Kamepy NoMewanT 8 QononHUTeNsHENR BEHTANMpYeMbIi peaspayap
C U@MNuHy MAHRMEIAUAK BO3OSACTEMA HAHOA2DOIONA Ha NepcoHan.

OnAa a3kcnoIHuMKg 2ECHEDHMEHTANEHEE MUBOTHEIX «TOMNRKD YEpes HOCx JABNCHWE B HHMENALWOHROR
KaMepe NonsH0 BhiTh BLILE OABNEHWA OKDYHIOWER cpeas. B aToMm chydae Ana npenoTeapalleHdns
BeDpOca HaHOAIDOI0ONA B OKPYMROWYK CPedy MCNLITAHWA MPOEOOST B CHAEUMANBHOM  J2KDBITOM
MOMEWEHWHA, OBOPYI0BEaHHSEIM BETARHON BEHTHNALMER [30].

Bo BpeMA MPOBEOeHHMA HCNETAHHE BRINONHSIOT HENPEPLIBHBINA (BUAYANLHLIE KW ABTOMATAYECKKEA)
KOHTPOMNE GABNSHAA B MHIANALWOHMOR KAMERE C BUAYANSHON M ABYECBON CHMHANKIALIMENA.

Mpumedadyne — [Ona npagoTepawbHre Beipoca HAHOBAPOANA B OEPYHAOWYH CRegyY OCYLUSCTENART
PEryNAEPHBIR  KOHTRONE  MEPMETWHHOCTH  NpMMEHREMorD oBOpynoBEHWA,  HBNpAMED.  ONpEOEnAKT  MecTa
HEMEEMETHYHOCTH N0 NYySLIPEXaM BO30yXE (MEEHEM NySLIpAM] B MECTAX NPOMEIE MunsHEM pacTS0poM, WhM o
NoMOLWED  CREuansHex  mnpebopos. Mpd SECNOEMUAY SECNSEQAMBHTANLHLE  HWBOTHLIE  STONBKD  48PE3 HOO
NpEACTEPETHTE BRIBPOC HEHOA3POIGNA B DRPYHEHOWYH CREOY MOXHO C NOMOW LR CHOTEMEl CRELUHANBHEL MEpMETHHHLIX
TEYEOK, OOHEKD NP 3TOM CREAYET YHUTRIBATE BOAMOKHOCTE YEENWHEHNE TEMNSPAET YRR @ BENA#HOCTA B MHTEMALHOHHOA
Kameps [29].

6 KoHTponb pabo4nx XapakTepuCcTUK CUCTEMbI FEHEPUPOBAHWA HAHOA3PO30ONA

6.1 OnpenenaHde XapakTepHCTHE HAHOAIPO3IONA

T Uenbio KOHTRONA paBodnx XapaskTepHcTHE CHCTEMBl TeHEDMEOBAHWA HAHO3IDo3IONA neped
NPOBEOSHUEM WCNHTAHWA ONPEOEnAKNT CHETHYID KOHUESHTRAWHID HAHOYACTWL, M3CCOBYID KOHUEHTRaUHIO
HEHOYACTWL ¥ PACHPESENEHWE HAHOYACTHY NO paiMepas. JHAYEHAA CHETHON KOHUSHTPALMM HaHoYacTHL,
MACCOBOW KOMUEHTPaUKMK HAMOYacTHL W pacnpedeneHs HaWo<Hactid no pasMepant JonwHbl OkiTo
YCTAHOBMEHE B CODTERETCTEYHILWK NPOrPamMMaK i MeTOOHKaxY Mok TaHrA.

MonyqeHHBE IHAYEHKA MACCOBON KOHUEHTRAEUMH HAHOHACTHL W CHETHOR KOHUESHTPAUKMK HAaHOYaCTHY
COABHMBAKIT ©  nonydanT  dvedopmagrss of  adrdberkTreHocTd  paboTel  CHCTEMBl  FEHEDHPOEIHKA
HEHOAIPOIoNA.

6.2 TpebopaHWA K Npoyeccy onpafensHdA pacnpegeneHna HAHOHYACTHL No pa3Mepam

E npouecce BeINONHEHWA MAMEPEHAA ANA ONPEAENEHAA PAcnpeEgenaHis HaHoUYacTHy No paisepam,
CHETHOR ¥ MACCOBOA KOHUEHTPALWA HEHOYACTHL, BEINONHRIOT KEASMHENDEPBIBHEIR KOHTPONE CTabHNBHOCTI
HAHOAIPoIoNA W padoTkl CWCTEMB FTEHEDWDCEAHWMA © MOMOWBK COOTBETCTEYHIUWK npdbopos. OnA
Onpeqeneikvs pacnpedensHyA HaHoHacTHY No DaIMERaM, CUETHOR M M3cCoBOH KOHUEHTRAUHWA HAaHDYaCTHL,
CeayeT NPUMEHAT: MEeToOs, MOIBCNAKHLEE NONY4YaTe NOAHYIOo WHQOPMALWD © XapasTepHcTHEaX
HaHOaapoaonA, W obopyOQoBadde, ODSCNEYMBANNWEE TOMHOCTh  HEMEDEHWH, COOTEETCTEYIOLWYHD
TpeboBadrAM, HEohx0ddMelM ONA OUEHKH TORCHHYHOCTH HEHOA3DOAoNA MPW KHMANAUWOHHOM NOCTYNNeHAK B
opraduaM. Bo Wibemanne oWwWWBoK OManaioH HIMEDEHWA NpUMEeHAEMOrD OSOpYIOBaHKA DoMHeH BbiTh
AocTaTodHelsd ONA ORPELENeHds DasMEROE PAINWHHBIY Y3CTHU W BRYMCRIEMHA YOENEHOW NNoWagK
MOBEOXHOCT  HAHOAJDOICNA No ero Macce wni obwesy. JWanaiod HIMEpeHWA  NpHMEHAEMOro
oBOpYOCBaHWA OMKEH GbiTh YCTAHOBNEH B COOTBETCTRYHIWME NPOrpamMMar ¥ MeTOOWKEX HCNBITaHKR,

Mpume=adwre — PacnpeasngHie HAHOHACTHL guarmeTpom medes 100 Hw no paawepan onpagensos o
nosoes A0

6.2.1 BeinonHeHHWe WamMepeHnd
FacnpegensHde HaHo4acTry No passmepas onpegenmnt no MCO 15800,
6.2.2 Ot6op npod
Bo vabexasde BOIHMKHOBEHHA INEKTPUYECKOrD 3apana  HAHCAILOIONA BO SpEMA NPOBEOeHNA
MaMEpPEHWA OnA OTHOpa HAMOYACTHY NPWMEHAKT DWNETPEL, WMEBIOWHE NOKDLITHE W3 YINepodMbix
MatepWanos. PUNLTPRl NOMBWAKT Ha CcnNeldancHbie ceTodkk (200 Adesk) @ NpocMaTpHBaKT Ha
NPOCEEYHBAIOWER  INeXTpoHHoM  mukpockone  (M3M). OnAa  onpegensHdA AdaMeTpa  Hawo4acTey
Mononsayior 100 000-kpaTHoe  yveenubedde [MOM. Pasumepst HaHOLACTWY ONPEGENAIOT © NOMOWEI0
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IHERTOOWUCNERCHOMHEOID DEHTIEHOBECKOMD CREKTROMETEA C YORODAKLWKM HaNpPAMEHWEM, IH3YEHWE KOTOPOrS
OOMEHD BkiTe YCTAKOBNEHO B COOTEETCTEYIOWME NPOMRamMMax M MeToOMEax HeneiTaHua. OTE0p HaHo4acTHy
W ONpEQENEHnE  XapakTepWcTWME  HaHoa3po3IchA  NPpoBOdAT & COOTRETCTEMM  ©  TpehoBadusmi,
YCTAHOBNEHHEMA B COOTEETCTEYIOWMWYE NpOrpaMmax W MEeTOOWEax HCNbiTankA. B 3aBMCHMOCTI OT Uenei
HOMBITaHWK ONpegdenmioT AonoNHHTENbHBIS XA0AKTEPHUCTUEN HaHoaapoaona [3], [B]. [13], [15], [17]. [18]. [27].

6.3 TpeGoBaHKA K Nnpoueccy onpegeneHia MAcCOBOH KOHUEHTPAUWK HAHOYACTHL,

Maccoaylo KoHUEHTRALHI0 HAHOYACTHY CNPESEnAKnT MaErMETPRHECMM METOO0M C MCNONLI0EAHMEM
uneTpa. Neobel Boagyxa OTOWPAKT KA A0HL OEXAHWA HHBOTHEIX. Maccobyk KOHUSHTRAUWMK HaHO4acTHY
BEMHCAAKT MyTewM GEnNeHWA Macckl HAHOYACTHUY, cobpaHHelX Ha WneTpe, Ha ofbeMm  B030y=a,
NECNyLWEHHOMD Yepes unsTp.

Mpumewadye — Maccoeyn KOHUEHTPAUMKY HIHO4YACTHY MOEHD ONPEOSATE METOO0M HMIMEDEHAR MO0
HAHOYECTHY,. COQERMAWMNCH B WCCRegyeMoM BO3Oyxe, OCHOESHHOMD Ha Nornouesds  eta-nyded TEEpgsism
YACTHLEAMY, METOSEMW  ©  HONONEIoBEHMEM  BUBPEUMOHHLE  MHEPDERCOE  C©  HOHMSSGHMM SMEMEHToM |
MyE30ENSKTPMYECKEMY MESPOBECOE, 8 TAKHE OPYrHME METOOSMH, OCHOBEHHBIMM HE XMMWHECKDM BHAENWIS 4Y3CTHL,
oTOBpaHHB HE diMneTRa.

MrHsManeHas cKopocTe NOTOKE BOAOYXA ACN#MHE BbiTe Buiwe, YeM npegen ofSHapywedds MeToga,
HCMONEIYEMOoro ONA SNpedeneHis MaccoBoR KOHUSHTDaUWA HaHoYacTiu (5]

Maccopyln KOHUEHTPAUKID HBHOYACTHL MO¥HO ONPEdendTe Mo IHAYSHAAM CHETHOM KOHUEHTRaUHH
HAHOHACTHL NPK YCIOBKA, 4T0 WIBECTHL [TOMHO WNH NPEaNonOMKTENLHO ) 3apR0 M NNOTHOCTE HAHOHACTIY,
[15]. MNpW aToM cCREedyeT YYWTeIBaTe, Y4TO GCMNW NNOTHOCTE HAHOYACTHL HEWIBECTHA WNK onpegensMa
HETOUHD, TO MOMYT BaiTe NOAYHEHE OWKOOYHLIE PEIYNETATE.

6.3.1 Omoop npod

HawosacThysl oTBMpaT Ha mMeMOpaHHsid GUneTp Npd 380aHH0l cROpOCTH NoTOKa BO3ayxa o
NoMOWE 3oHO3. CEODOCTE NOTOKS BO3OYXa W NEPHOgW-YHOCTE oThopa Npob OoMsHE OuTe YCTAHOBNEHE B
COOTEETCTBYIOWMY NPOrpamMMan 1 METOOUKEY MCNbITanWiA. MepuoguysocTe oTBopa Npof HaWoasposona
YCTAHABAMBAIOT C YY42TOM BOEMEHM, JATPaYMBABMOro Ha BIBEWMBAHWME MMsTpa © oTobDpaHHBMM
HAHOYACTHLIAMW HA MHKDOBECAX. MaccoBy KOMLEHTPALIMIO HAHOUACTHL BLHPEMAIOT B MO AAH MIM

6.3.2 Yacrora orbopa npob W KOHTPONL NAPAMETPOR NPOUSCEa NEHEPHDOBAHMKA

6.3.2.1 YactotTa oTéopa npod HAHOA3pOAonA JonwHa OkiTe YCTAHOBNEHA B COOTBETCTRYHILLMK
NOOTEAMMAX M METOOWKAX WohelTaWki. Yactoty othopa npof yCTaHaanWEaKT 8 3J3BMCHMOCTH OT
NoOTREOHOCTH & ONpEgeneHn MACCOBON KOHUEHTPAUWKM HAHOYACTHL, CHETHOW EOHUBHTRAUWA HaHOHACTWL,
pacnpegensiiiy HaHOYaCTHL NO PaIMeEpan. 3HAYEHWA MacCcoBTR KOHUEHTPAUWK HAHOYACTHL, NONyYagMolie
npw oTOCpe kawaci Npodel HAHOA3PO20NA B MHMANAUAOHHON KAMEDE, HE QOEHEl CTENOHATRCA 0T COegHErc
IHAYEHNA MACCOB0H KOHUEHTRALMM HaHoYacTry Donee wen wa + 20 % [30], [21].

6322 B npouscce reHepUPORAHAA HAHOAIPOAONA OCVWLECTANRINT HENDePHEMMA  KOHTPOIL
TEMNEQaTYPhl M CHOPOCTH NOTOKA BO3OYHA B ICHAX WCNAPEHWA W KOHOEHCALMWA,

T IEPH KTEpHCTHEW HaHO@3pPoO30NA H TPEED‘BHHHH K JKCNO3IML MUK
JKCNEPHUMEHTANBHBIX XKHBOTHBIX

7.1 OnpegeneHde coOepHaHdA NpUMeced B HAHOAIpoO3IoNe

Metogs oNpeaeneHWA COQEpMAHHA NMPUMECcER B HAHCAIDO3IONEe J0MHHe ObiTe yoTaHOBMEHEl B
COOTEETCTEVIOWMY NPOIPamMBaK 1 METOOKKAR KONl TAHHA.

7.2 QvanaioH paiMepon HAHOYACTHL

HaWoaspoionk, NOSaBasMsA B WHIANAUHOHHYIO E3MEDy, J0MMeH COCTORTE M3 HAaHOYACTHL, AMEMILLLAY
Cra mexes 100 uw. Cnpegenedie W koRTpone CI0 HaHo4acTiy B AHFENALWMOHHOR KAMEDRE OCYLLBCTRMAKT
B cooTEeTCTEWA © O3CP Tect Ne 403, O3CP Tect Ne 412, O3CP Tect Ne 413,

7.3 OnpegeneHHde CYETHOR KOHUSHTPALWH HAHOYACTHL

CHETHYH: KOHUBHTPAUWK HAHOYACTWL B HHMANAUWOHHOW E3Mepe onpedensdT W KOHTPOnWMpyior B
cooTaeTcTerd ¢ D3CP Tect Ne 403, O2CP Tecr Mo 412, O3CP Tect Ne 413, EguHAUel namepeH9#a
CHETHON KOHUGHTDEUWW HAHOYECTHY ABNASTCA YMCN0 OTZENbHbIX HAHDHACTHY B 8JMHHUE oDbeMa Bo3ayxa
{HaHoHacTHL M.

7.4 Dopma HAHOYACTHY

741 Hawoasposone, NOOABAGMER B WHMANAUMOHHYID KAMEDY, O0MEEH COOEDHATE HAHOHACTHLL
ciheprdeckod hopiel. B 3aBMcHMMOCTH OT Uened MCneITaHuAd J0NyCKaeToR TeHeDHpOBaHWEe HaHoHacTHy
apyrol copdiel. B aTom cnydae DopMa HaHOYacTWU A0MmeHE SbiTe YCTAHOBNEHA B COOTBETCTEYHILLWMK
NOCIPamMMax B METOOWEAX HCTLITAHKA, DopMy HAHOHYACTWL, HOMTDOMMPYT, Nonydan wachpaseHsss o
NorMOoWwBee [3M MK pacTpoBore ANEKTROMHOMD MEKpocKona (PR,
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Crengie JUCNERrMpOBaHKS WKW Arperauvu/arnoMenayiy HaHoYacTiy JomeHa BelTe YCTAHOBNEHA B
COOTRETCTEYIOWMN NDOTPaMMIX M METOOMESX MCTTAMWA.

7.4 2 Npw onpegensduy XapakTEpUMCTAE HAH0AAP0A0NA CNeayeT YYMTRIBATE HANWYME M O0Md B HEM
HEArNOME PUPOBAHME HAHOYACTKL.

7.5 CTaDMNBLHOCTE HAHOAIPOIONA

E aJapucvmocTM 0T UEN2d  MCCNedoBadMs  HaHoYacTWUel 8  HaHoasposIone SOoNHHe  OeiTh
arnoMepKMpoBadsl WNW HE arnoMepupobankl.  ATNOMEQHMDOBAHHOCTE HAATNOMEDMDOBAMHOCTE HAHOUACTML
OomeMa ObiTe YOTAHOBMNEHA B COOTEETCTEYIOWME NPOTEAMMAaX M MeTOLMKAX HCheliTaudd. CTabuneHocTs
HAHMOaapoIonA AonwHa OeiTe nOgTEepHdeHa < noMowel MEM, P3M owne gpyroro adanordgsHoro
obopy QOBRAHKA .

7.6 TpeboBaHHWA K IKCMOIMLWK IHCNEDHMEHTANEHBIX MHBOTHBLIX

7.6.1 CucTeMa reHepypoBaHMA HAHODAEIPOAONSs  O0MHa COOTBETCTBROBATE  TReGOBaHMAM,
YETAMOBNEHHBIM K MPOBENSHMED WCMETAHMA N0 DUEHKE TOKCHUHOCTH NPH HHFANSUMOHHOM NOCTYINEeHHA B
DpraMuam.

7.6.2 TNpoporeMTensHocTE pafoTe CHCTEMbl TEHEPWDOBAHMA HAHOAIDOIONA NPW  NDOBEOEHHK
MCTBITAHAA NO OUSHES TOKCHYHOCTA NP AHTANALMOHHOM NOCTYNNEHME J0MEHa DT YCTAMOBNEHa 8
COOTBETCTEYKLLMY NDOTPAMMAX M METOOMERX WCTTAHWA.

7.6.3 MNapameTpbl IKCNOAKYAM HHBOTHLIX *4EpE3 BCE Tenox» OQoN¥He cooTBeTcTBORaTE O2CP Tecr
Me 403, O3CP Tect Mo 412, O3CP Tect Me 413 w [31]:

- CMEHY BOAOYES B MHIANAUMOHHSA kamepe ocywectensor 10-—15 paa s 4yac;

= COgEepHaHWe KHCNopooa B MHranaUHoHHOR K3Me e JoMsHD DeiTe He mexes 19 9%,

= B mobol Todke paboders obbema kameps OJ0MHHE Dome obecnededsl OOQMHaAEODaLIE YCMOBKA
MCTBITAHIAR.

MapameTpbl IKCNOINULMKA MUBOTHBLIY «TONBKS Y8PE3 HOCH JON¥HE COOTERTCTROBATE [30]:

= CMEHY DOIOYXA B MHFANAUMOHHOR KaMepe OCYLECTENAKT OB83-TPH Da3a 33 MHHYTHRA 05ham
AbIXAHAA HUBOTHOMS (B ONBTAX C KpbICaMY — He MeHes 0.5 NiMMK Ha ogHYy MEraNALMOHHYIO Kamepy ),

= B KAMO0A MHMANALKMOMHOR KAMEPE JoNKHE BTy 0SeCnaqeH OOHHAKDERE YCMOBMA MCMBTaHHR;

- COOEDHAHYE KHCNOPO0a B MHranALKOHHOR KE3MEPE JoNHHD DoiTe HE Mexee 19 %,

T.6.4 QueHky IECNOIMLWOHHOR 003k ¢ ONPegeNeHne XapakTepucTie HaHoHacTHY, oTobpaHtbix Ha
PHUNBTRE, BRINCAHAKT C NoMOoW B CASM.

8 OueHKa npouUecca reHepMpPoOBaHMA HAHOAIPO3ONA

DEHEY CTABWNEHOCTH W HENPEDREHOCTA MOOUECEa TEHEDWPOBAHUA HAHOAINOIONA, NPHMEHREMOMD
ANA NEoBEAEHHA KLaTHOBPEMEHHBIX ¥ QONTOBPEMEHHEX WCNLITAHWA, BenonHAnT no O2CP Tect Me 2403,
O3CP Tect Me 412, O3CP Tect Me 413, Juavenna oDWel 1 CHBTHON KOHUBHTPaLWA Hadodacthy, GO
OomEHel BalTe CTAEWUNEHE B TEYEHWE BCETO BREMEHK NPOREOEHHA HCNBITAHKA. 3HaYeHna oDWEeld U cHeTHCR
KOHUEHTPALUME HAHCUYACTHL B WHMANAUWOHHOA KaMepe He NOMNsHE OTENOHATECA OT CPEOHWUX aHaqYeHui
Bonee qem Ha £ 20 %

Nomy4edHbe peaynNeTaTel NPOBSQAKT Ha COOTAETCTEWE TPeDoRAHMAM, YCTAHOBNEHHEIM B NEOrPamMMax
NPOBEQEA HA K24ECTED NPOBEOSHWA HCNEITAHMHA,

9 TpeboBaHWA K NPOTOKONY MCNLITAHWA

9.1 B npoToRONE YHAALIBANT CEE0EHAA O NPUMEHARMEX METOAAX, CPEOCTREAX M YCNOBMAK MCMbI TAHMA.

9.2 B npoTokon BEMOY2I0T!

a) uHopMaguin of MCKoOHOM MATEPWane (KO0 WIrCTOBMTENA, XAMWAHECKSES HAMMEHOBAHWE WK
EHMACECKYRD POpMYNTY, HOMED NAPTHK KU OATY WIroTOENEHWA, TOPrOR0E HAWMMEHOBAMME W T. 0.0,

b} onucadde npougaype 0TGopa Npob HAHCAIPOIONS ANR NPOSELEHNA ACNBTAHHA,

C] IHAMEHWE CHETHOR KOHUEHTPAUWH HAHOYECTHY, MACCOBOH  FOHUBHTDAEUWW  HaHOYaCTHU M
pacnpeieneHda HaHOYaCTHL No paasepan, NoNyYeHHEE © FOMOoWED CATS.

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 11/28
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-10801-2015



https://gostexpert.ru?utm_source=pdf&utm_medium=70903
https://gostexpert.ru/gost/gost-10801-2015?utm_source=pdf&utm_medium=70903&utm_term=page

FoCT P HCO 10801—2015

Mpanowedwe A
(cnpaso4HoB)

Mpymep reHepUPODAHMA HAHOAIPOIONA, COCTOAWErO M HAHOYACTHL cepebpa, MeTogom
HCAapeHWAKOHOEHCAL MM

A1 OBwan wHchopMauua

Haroaspoaone reHaprpyiT METOZ0M NENApEHHAKDHEEHCSUWAE B TRYDYETOR NeEqY NP aTMOCHERHOM JasMmEHHN.
MloaomHeM MATERHAN NOMBLWSENT B NOS04KY MR CHAMEHWA, PACNONDMEHHYH B LEHTDE Nedy, HErpEesanT oo sanaHHon
TEMMERATYPE, MCOEPAR B rad-HOCATEML, 38TEM OXNSEOEHT 2 BeITAMHOR TpyOe nedw, nNony4as HEHOE3P0300M,
COCTORLME M2 HAHODHACTHY. © NOMOWEsD METOOE WCNRpEHMAEOHIEHCALKA NOMPEKT HAHDS3P030NM, COCTOAWME M3
HEHO4ACTHY cepedpa, zonoTa, cexmHua W hynnepede [11], [18]. [21]. [23]-[25].

MEHEpUPOBRHVE HEHOS3PO30NSR B TRYOYATOR NEYH MMEET CREOYHILNE HEODCTAETHA:

- TpyE~aTan nesb iveeT Bonblive rabapuTHLIE DE3MEDEI;

- TpyBaaTan neds notpeinraT Gonbwos KONMYSCTED SHEPMMM (ROWHCETE — Bonea 3 kE);

- ANA ODCTHHEHAR HEoOXOOMMEX 3HEYEHMA TEMNEpETYPR B TpyB4aron nedw TpebyeTcA OnvraneHos BpEmMe
{Goreas 30 MuUH);

- BECONSA TEMNEPaTYPd BHYyTPR TRYGUaToOR negd (BOMPYT MONOOHOMD WMESTEPHENA) 3STPYOHRET npouecs
KOHOEHCALMH HAHOYACTHL,

- NEMEaEMEIE HEHODEIPOIoN: MMEST BRICORYH TEMNEPATYDY H HE NPWNo4ed GNA GeIXEHUA SHCNSPHMEHTENEHEX
BHEOTHLL,

B HacToRAWwsM CTEHOSPTE NPUEEOSH METOOD WCNEPEHWAKOHOSHCEUAW, NPHMESHASMER OMA TEHSMpOBaHAR
HEHOS3PO20NRA, B KOTOROM NCXDOHBIR METepwan (capebpo © Maccosod gonek cepedpa He medes B8 59 %) menaproT o
MOMOLLLHY IIFOCKHOMND HEPAMW-ECHOND 3NSKTPAYECXDI HEMPEBETENR (JaNe8 — HArpEsaTENL).

A2 Mpouecc reHEpUPOEAHAR

MExOOHLIA METEPWEN NOMEWST HE NOBSPEHOCTE HArPSESTENA, HMEHWEND pazmapel 50 = 5 % 1.5 pm, © oToparo
MpOHCHOOHT WMCNEPEHNE MATEPMENE © ODpE30BaHWEM HEHOYEBCTWU, W CMEWWESHWEM WX C razos-HockTensm [16]
Bonegorewe  HEBONBWOR NOBSEPXHOCTA  HASrPEBATENA W HENPOODOMEWTENEHON  BpEMEHH  BOZOEACTEWR  BRICOHMX
TEMDERATYE HE FE3-HOCHTENL MEHEPHPOBAHME HAHOBSPOIONA M 270 OXNEEOaHWE 00 3303HH0R  TEMNSpaType
mpoMcxoguT BeicTpes, wan B TpyEHaToR nedn. PopMUpOBEHRE HAHOYECTAY B rA38-HOCNTENS NPOUMCI0ONAT B TOHKOM CNoe
HAO NOBEPXHOCTEED HAMPEBATENA. KOarynAUWA HSHOYEOTAL, CHIUHEHE 313 0487 GLIoTporo aunasgeqHeA U CMELWHESHWA &
rA30M-HOCHTENSER,  DOpMADOSEHMED  HEAMMOMEPWDOBEHHBIY  CEEPMHECKME  HBHOHBOTHY,  cnocoSoTayloT  Hamm4Me
TERPMOEOPETHSECHOR ANk, SNSKTPMYSCKDND NONSE (ANA  NONYHEHKWE  NONOHATENEHD SOpAHEEHHEX 43Ty} »
MEREMELLIHBAHWE HacTrd 28 cueTt qudsthy e [17].

A2 TpeboBaHWA K IHAYEHWAM TEMNEPATY D NOBEPEHOCTH HArpaBaTanA

[N\ nony4eHMA HEHOE3POI0NA © 3A0aHHEIME XSP2ETEPHCTHEAMK NPOUSCT MreHEDUPOEEHIA QOMHEH MpODonTe 2
CTADMNEHEE TEPMOSHHEMWYSCKMXE YENOBWAX. 3HABEHHE TEMNERATYPL! NOSERXHOCTH HAMPEEATENR JonsHd  Gwme
MEXCHMANEHRD MPUENMEEHD K 3HEYSHWH TEMNERETYPL NNEBNSHMA MCXOOHOD MATEPWAana. 3dHaqedHws TEMDERETYR
MOBEPNHOCTH HATPEBATENR WAMEPRIT © NOMOWER TEPMONEPE MM mapomeTpd. Tpadue 3880MCHMOCTH 3HEYSHAR
TEMPERATYR NOBEQXHOCTH HErpEESETENA OT JHAYSHWA NPARAISEHHOND 3NSKTPAYSCROM HANDAMEHWA (Ha ocAx X 1 1)
MpEOCTABNSH HE DMCYHRS & 1.

T?®

- T R
40 5
d, mam

T — ramneparypa, "C; d — paccToRHWE, MM
ajoth X
PucyHok &.1 — [Npadmik 3a8MCisdcTd SHEHEHEA TEaMNEpaTyp NOESpRHOCT HATPESATENS OT 3HAYSHUA MPUAGHEEHHGM
ANBKT PAHECKDID HANPAMEHNR (Ha ocax X w Y [13]
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Mameprs W CpaBHMBAR IHAYEHWA TEMNEPETYR NOBEQSHOCTH HAETPOBATENA W 3HAYEHWR 88 A3NYHETeNEH0NA
CNOCOBHOCTH, CNPEAENRIT ZHAYEHUE OTHOCWMTANLHODR WINYYBTENSHOM CrocoDHOCTH  NOBSPXHOCTA  HArPEBATANA.
JHEHEHHE OTHOICHTANEHOR MIMVHATENEHDH COcoDHOCTH NOBERXHOCTY HarpeBatenA cooctasnAsT 09 ans guanasodHa
remnepaTyp ot 894 "C qo 1417 "C.

ZHAYSHWME  TEMNepPATYps  NOBEPXKHOCTH  HAPSBATENA  BOIPACTEET MHMHEAHD o  YHEENWYSHWEN  3HE4EHHA
AMERTOHMECHON HENpR#EeHMR. Ha prcydee 4 7 npeacraenad rpadiie 28aMcuMocTd IHAYSHWA TEMNEPETYD NOBEpRHOCTA
HAMMESETENA OT IHIHEHAE NPANDHEHHONT BNEKT PAHESEDTO HENPAREHHRA,
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T — tamnapatypa, "G U — npanosedHos HanpAsedes, B, 7 — NuHWA parpecoue

Pucyrox A2 — MNpadiis 3238WEAMOCETA IHAYEHWE TEMNEPATYR NCEEOXHOCTH HAPSBATENA OT IHE4EHANA NENNCHEHHOMS
FNEETPHHECEOND HANPAMEHHA [13]
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Mo IHAYSHAKY OTHOCHTENEHOR W2NYYHATENEHOA CnocoiHOCT ONPeEenanT PacNpederaHE SHEHEHWA TEMMEpaTyYp
HE NOBEQEHOCTH HAPEBATENR. ¥HacTod NOBSPHRHOCTH HArpeEaTend © HaWbonswns sHas“eHden Tamneparype, Ha
HOTODOM PEIMBLLENT WCEDOHBIE MATEDHAEN B METOOE WMCNAPSHWAROHOSHCAUWMA (D8n8s — 30H3 WCNaPEHWH), WrMear
paareps 3 = 3w,

Bpemsa, rtpebyamos  4anA QO0CTHXEHWR  HeodxoOoMMmoR  TeMneparypsl  NOBEPXNHOCTA  HAMPEesaETens  ons
OCYLWECTENSHAA NPOLECSS reHepUpoBaRMR  Hadodspoaonn, coctaenAstT 10 oo Oanee 1emnepatypDy nNoOBSpEHOCTI
HEArPEEATENA MOANEQEVEAT HA NOCTOAHHOM YPOEHE .

Ha procysxe A3 npeocrasnad rpadiii ZEBMCHMOCTH 3HEYSHHA TEMNERETYR NOSBEPXHOCTA HBMEEETENR Or
EpEMaHd, TREOyEMONo ONA OOCTHHEHWE HEODHOOMMOR TEMOEPATYPS, MM DEINWSHEX ZHEYEHWAN NPANOKEHHOTD
FNEKT PAHECHOIT HENPARMEHHS.

T, "k
15&:‘ T i T i ] ]

1400 00 B ]

12060 o

1000

B

1 A

T — ramneparypa, "G, { — BpaMA, & 8 — IHEYEHNE NOKAZATENSH MPY BRNHHEHRN HCTOSHMKES NATEHWA;
b — IHSEHEHWE NOKAZETENEA NPH BbIKNOHEHWA HOTOMHAKE NETAHAR.

Pucymon A3 — Mpadiie 338uCHMOCTI AHEYEHAR TEMNERETYR NOSERKHOCTH HAMPSBATENA 07 BpeMeHy, Tpebyamorn ons
ADCTHREHMA HEOOXOIHMOR TEMNEPaTY PR, NPE PEANWHHLEN 3HAYSHAAR NPUNOHEEHHOMN ANEETRWSECHOrD HanpsmaHna [13]

B npouscce MCNETEHWA TEMNERaTYRY B MHIANSEUMOHHOR KaMEPE KOHT BANHDYIT W PEFHCTRMEYHOT 8 NpOTORNS.

Ad OnpegeneHWe pacnpeEdeneHHdA  HAHOYACTAL N0 pPaiMEpaM B8 Ta3e-HOCWTENE METOOAMM
NpoCcEEYMEaHLULER 3NEKTPOHHDR MAKPOCKONHMK W PEHTIEHOCTPYHTYPHOTD aHanK3a

PacnpeiensHne  HAHOHACTHY M0 PAZMEPEM B (EIS-HOCHTENE  3ABMCHT OT  TEMOEPATYPE  NOBSPRHOCTA
Harpesartand. Ha pucyHee A4 npeacTasned rpading 338MCHMOCTA 3HESEHWA PACNPEenEHNA HEHOHE0TLY, No PRIMEpRE M
OT IHEYEHNA TEMMNSPATYD MOSERPXHOCTH HArPEBATANA, NPE 3T0M NOCTOAHHER CHOPOCTE NOTOKE razg-Hoowrens — 4
NIMKH, OWEMETE BLIMYCEHOM OTEEPCTAA CHCTEMEl MEHSPWUPOBRAHAA HEHOA3POIONA — 34 MM, Maccs WMocxogHom
maTepwana — 14,70 wr.

10
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diildioge, — CHETHER HOHLEHTPALMS HEHOHECTIAL, HAHOYECTHLICM © o . — QMEMETD NOOBMMHOCTIA, HM

PucyHok Ad — Mpadir 3EEMCAROCTH SHAHEHWA PACNPEOANSHIA HEHOYSETIL N PAIMEDEM OT SHEHEHWA TEMNSpETYD
NUBEBPXEHOCTH Harpaeatand [13]

opry HAROHACTHY SOHTROMARYIOT, DONyHaR naobpasedvn © nomowbi N3N, HasoHacTiuel, chopMUpoBEHHEE
NEs  PAIMAYHBE  JHIHSHAAX  TEMNERATYR NOBSPXHOCTE  HATpEEartans, dumewT chepe-eceyn  opumy H o HE
arnomepupoBadel [13] PoprMHMpYIOWASER 33 C48T EDarynAuME HBHoHECTHUR nprobperant coepwsaceyin dopmy
Gnarogaps  BeICOKOR  TaMneparype  sfneae wcoxopsoro matepwana [20) B marooe  MonapeHdREOHOEHCALMA
hapMUPOEAHKE HAHOYACTAY ChepUHeson hopmel NPOUCKOAKMT BEMNMAM NOBSPXHOCTH HAMPESATENR, MMEHLLEH BECOKYH
Temnepatypy. [NpM yOANEHWKM HEHDHACTHL © NOBEDXHOCTA HATDEBATENS NOTOEDM  FA33-HOCHTENA NPOMCKOOMT
oonabneHwe HOAryNALMY HAHOHACTWL BCNegoTede SmICTPpOrg OXNasgeHHR H CMEBWWHBESHWA MX O [F&30M-HOCATansM.
DO pMAPOEEHMKD HEAMMOMEPHPDEAHHER HEHOYACTHY RSB CRTA fralal 15 CcnocoboTE YT HANW-HE
TepropopeTHHecEDd  cinkl BEMMaM MCXoOHOTD MATEpHana, SNeTPUHECHITD NONR (4MA NONYHEHWA NONDHATENEHO
IBPFHEHHEIX  HAHOYSCTHL] W NEPEMELIMEAHWE HRHODHACTWU 23 cyeT guddyane nog  BOIOSACTEWMEM BeEICOKHX
TEMNEDATYD.

Ha pwcyhss A5 npegcraBnsHe Pe3yNbTdTel DEHTIEHOCTRYETYPHOTD AHENW33 HAHOHACTHWY. BeINONHEHHOMD .
NOoKMOLWER PEHTIEHDECKDND AMIpaETOmMETRE 1 Cub MamysaHHA.

11
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Pycynor A5 — PaaynsTans peHTIeHOCTRYETYEHOID BHENNIE HAHOYACTIL, BRNOIHEHHID C NOMOWSH PEHTTEHOECKOM
OddiparTomeTpa 1 Cuk nanyaasns [13)

AHANWE WHTEHCHEHOCTA MWKDE NOKBIBAST, YTOD HIHOYACTHUEl B HAHOS3pO20NE cEOpMUpOBaHE M3 SWcTor
cepebpa imaccosoln goner cepebpa He Mmedes 959 %), 8 4B M3 2ro0 OKCWIDE, QSME NEH MCNONE3OSAHMN BO30YRS B
EAYeOTEE raia-qocKrans. Mononsays MeTo0 vocnapeHqASDHZEHCELMH, MOMHD NONy4STh HAHOYACTHUEL W M3 OHCHOA
capabpa.

A5 MWonwirarensHaA YCTAHOEHA GNA  CUEHKW  TORCHYHOCTHM HAHOAIPO3IONEA NPA  WHIAMALMOHHOM
NOCTYNNEHMK B OPTEHWIM

Ons  OueHEM  TORCHYHOCTH  HBHOA3POIoMEE  NpH MHIENAUACOHHOM  DOCTYNASHWK B OpFREHWaM  NpHMEeHsoT
WMCNETETEMLHYID YETAHOBKY, COCTORLWYH M3 OBy OCHOBHEIX YACTER. CHCTEME MEHEPUPOBEHIA HAHOAIPOAOMA METOOoM
MCNAPSHNAROHOEHCALMA M MCNETaTEnsHOM GBnova.

CHEME HCMEITATENEHDA YCTAHOBKH ONF OUEHKK TOKCHHHOCTA HAEHOSAP030MER NPW MHTEMALMOHHDM NOCTYINEHAH B
OPraHWIs NEeNcTEEMOHE HE Py HEe &6,

12
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A1 — amccheprin Boaayx, o4MwaEHE HEPA dianeTpom 1 nogaBagmelii
o CHOpOCTEED 200 niMuH; AZ — w30eIToN NONABSEMOND B034yaa; AJ — raz-HocHTene;, Ad — HEHOB3POIOAL.
NOASBAEMbIR CO CEOPOCTED 22 niuiH; A5 — OTRACOTEHHLIA BO3OYX, BEXOSAWMIE OO CROPOCTED 222 nimud: © —
HHFMANAUWOHHERA kamepa; O — ganmotop; D2 — KO3, H — warpeeatens: M — perynraTop pacioga scagyxa (FPBL
N — HERTPAMNWIATOP FNaKTPMHeckana 3apaaa (| Pol; P1 — WCTouMHME NHTEHUA NepeMERHONa TOKA;
P2 — nepooHaneHeIl ROMNsRTED: L1 — FEApUeBEA ToYDES; 5§ — HCXOgH=EN maTapran, U — CEM

ap FacnoniEeHe KoMNOHEHTOR MCNETaTEMEHORA YOTAHDEH

5 — paccrosHwE o7 KDEA HAPESATENR 00 30HE MCnapesns, B2 M
5 — MoEoOHBIR MaTepaan, W— WwupuHa HBrpeEssaTens, S um.

b Cxema HarpesaTenA
PHcyHos A6 — Cxrema HCNBITaTENLHOR YOTIHOBKK ONA OUSHEH TOXCHYHOOTA HEHOE3POA0MEE NP HHrENALMOHHOM
MOCTYNNEHMK B Opradwam [14]

Harpesarens Oon#eH COOTEETCTEOEATh CNEgYHWMK TREOOBEHWAM. TEMMERATYPE NOBEQSHOCTH HAMPEBATENA
ponsHa Beite He manas 1500 "C npy passepar 3oHel nonapedaa 5 = 10 wm. Harpesatens pazwepary 50 = 5 = 1.5 pm
NOOCOSOMHAKT K MCTOHHARY MATEHKA NEDSMEHHON TOKS W NOMELLEHT B xBapuesy TpyOxy guametpom T0 MM 1 neHoH
140 mud. Ha Hampesarens nogasst HanpAsedHea 85 B, obecne4vBean B 30HE WCNAPEHHMA MAKCHMANEHYHD TEMNSpaTyDy
Towe 1140 "C. Moxoasbld maTepwan nosMewasT B 3oHY WMENapeHns: B KaYecTse raia-HOCHTENA Menanbaysor Cyxon
armociapHEIA BO30Y:, NPONYWEHHEA Yeped duneTp. CROpPOGTE HAHOA3PO30NA NOGOEEHHEAT HA yposHE 22 niMMH
[uwcrna  Peddonges npebneanrenssa 4200 © noMmowesn parynATopa pacEopa soinyxs (PPE). PacnpegangHiss
HEHOYECSTIAL PO pazMapan ONpasensoT © nomowess SAOS3TT v CEM.

Ab OnpepeneHe IABMCHMOCTH IHAYEHMA CHETHOWM HKoHUeHTpauwd W CI HaHDYacTHL OT ZHAYEHHRA
MACCkl HCXOQHOMND MaTepHana

MeTogoM WCNApeHNA/ROHOEHCAUMY  TEHEQMDYNT HAHOA3PO3IDNA GO CTE0WneHLiMY - X&paRTEDRCTAREMM:
PRECNPEOSMEHAEM HIHOHECTAL, No P33MEpaM W CHETHOR EDHUEHTRAUWEA HAHOYACTWY. B npouscce npoRsSeHuR
MCTIBITAHME N0 CUSHEE TOKCWHHOGTA NOW HEFANAUWOHHOM NOCTYINEHAM HAHOE3pO030Ns ROGEHT B WHIBNAUHCHHYD
KEMEPY C SHCIEDHMEHTAENEHEIME HABOTHEIMK, MCNeITAHKA NPOBOART MW KDATHOBDEMEHHDA ¥ ANMTENEHOE SHCMO2HUKAY
HAEHOA3DOA0NEM.
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Mpadikl  JESRCHMOCTA  IHAYEHWR  CHETHOR  koHUeHTpauMY W CI0 HESHOY3CTWLY OT  IHE4EHHA  MACCEL W
JHEMEANSHTHOM GHAMBETEE HCXOOHOM METEPUENE NPpeacTRENEHEl HE pHOyHKE 8.7,

s Cro Huw
t.2E+8 20
1OEHS - i

& __'__ 415
-7 | A - it . e
B.OEST ¢ R - ]
-
| o
o
A.0B+T & 4 10
4 OE+T § 1
- _,.-'ﬂ*"‘?"hﬁ
1] ‘n--'ﬂ‘-ﬂﬂ : 5
20E+T ]
r4~"u ]
0 OF+0 - . ] a
0 ] LoD 150 200 1T, par

a) Mpadmk 3EEHCAOCTH SHAYSHWMA CHSTHON EOHUSHTRaUMA ¥ CI0 HEH04S6TAY OF 3HEYSHHA MACCEl MCXOOHOM

MATEpHANRa
Crd. um
25
=0
1 d
16 | -
..-m--B "P-ﬁ %
I T :
10 !
5| |
|_'|ll-ll.llal|.II|I.|.I:|.II.a.Il|J -
1.0 14 20 45 LR 4.5

':'-.; ag IR

b Mpadike 3asHcrmocTit akadeH R G0 HBHOSACTHL 0T ZHESEHRA JKEMBANEHTHOM
OMBMETHE WCXDOHDID MaTEpHans
M — CHETHAR HOMUEHTRALMA HAHOHACTAL, HAHOUACTHUICM T — MEBGCE HOXDIHOM MATEPUANE,

PACMONOEHHOND HE NOBEPXHOCTI HArpeearany, Mr; S0 — cpegHah reoMETpRHScEMA QUAMETE HEHDHMECTIHLL, HM:

D s — GHBMBENEHTHEA GHAMETE MCIOOHOMD MATERNENA, MM, 0 — WIMEHEHHE MEC0E HOXOOHDND MATERHANS;

A — CTHOMMLHOCTE AIHAYSHAR CHETHOR HOBUSHTRALMA 1 G HEH04ACTHY. 8 — NPoSonEdTENEHOCTE MpOUScca

TEHEPUPOBEHWMA HAHOASPOIONA 0 CTA0MNBHEIMK apEETaprcTHRame, 36 4
Pucyhok A7 — Mpadwie 2388McHMOCcTd BHEEHHH CHETHOR KoHUEHTRauMKe 1 G0 HAROYACTMY OT IHAYSHAE MACC K
AHEHBANBHTHOMD WaMETPa MEXoOHOTO Marapuand [14]

Mpadikr  28BMCHMOCTH, NPSQCTEENEHHEE HE  PWCYHEE AT, nNOCTPOSHEL HE8  OCHOEE  CPABHEHWR
SHCNEAMEHTANBHLE GAHHEX OONMOBPEMEHHDID 24-4300B000 WCNBITHHWA HAHOA3RO20NA Ha CTADMNBHOCTE W QEHHBEL,
ELHMCNEHHBIE MO 3HAYEHMAM HESENEHDA MACCE MOXEOHOID MATSPDWENS B CHOPOCTH 8rd WCNADEeHWA, NONYHeHHEM B
MpOUACcCE EPATEOSPSMEHHEX MCHETEHEA [14].
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Ouaretp reapusscd TpyErWM. B HOTORYH MOMBUWAKT HESIPDESETENE C© WCKDOHBIM MEBTEpwanoe, — TO wmM.
Ha-aneHas Macca MoxogHoro marepnana — 160 mr.

Ha prcyHee AT (2] NOHS3AH0 WIMEHEHRE 3HAYEHWA CHETHON KOHUBHTRAWAK ¥ CI0 HEHO0MECTHL B 38BMCKMOCTH O
MIMEHEHWA MBCOH MCXDOHDNC MATEDWENE B Npousccs nonapedds. Ha proyHke AT [b) noxazaHo wameHeHWME 3Ha4aHuA
CrO HaHo4YacTiil B 33BMCHMOCTA OT KIMEHEHKA Macck oo 160 go 100 mr 1 seeueansdTHOrD ouaMmarpa o 3,08 oo 263
MM HEXOOQHOMD METERMENS B npouscce acnapedds. [pe smacce woxogeord wareppana wmedse 100 wr npowceogsT
YEHENMHEHWE CROPOCTHA S0 MCHAPEHHE W YMEHBLWEHHE 3HE4EHAN CHETHOR KoHUEHTDEUMK 1 CI0 HEHOYSCTHY,. IHEYEHUA
Cr HaHoHacTwl 33BWMCAT O7 IHIYSHWA SHEHEENSHTHOM JWaMETRE M NNoWaOW NOBSpXHOCTE WEXOQHOND Marapyand.
Ecnw Ha-“aneHas Macca woxogHorg earepuana 160 mr. 7o ApoUScs reHepupoBaHNE HEHOS3PO30NSE G COO8EEEHKWEM
HaHOHECTHL TPEOYaMBbIE PEIMEPD0E OCYLECTEAAKDT 40 Tax NoP. NOoKE MACCE MOXDOHOMD MATEPHENS HE YMEHEWNTSA 0o
100 rar, 7. 8. ONF reHEpyUpOBAHMA HEH0E3p030NR Menapso T G0 Mr MCXOOQHOM MaTeprand.

AT OnpepgeneHMe XapakTepPWCTHE HAHO33POD30NA H NPOUWECCE OOAMOBPEMEHHEIX  WCNBITAHWA HAa
cTabMNBHOCTE

Ha procysse AE NpagcTasnsdHe OHarpammel, MOEAZLIBSI0WHE M3MEHEHHA JHIYHEHHWA CUSTHOR KOHUSHTRAUWMH
HaHoHacTud, CI0 HasosacTid v S0 B TeqedHMe BpeMeHdr NPOBROBEHWMA  SONTOBpPEMEHHEX  WCNETEHWAX  HA
CTAEMNBHOCTE.
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o) CHBTHAR KOHUSHTDALMA HEHOYSC T
CI0 — cpegH@A reckeTpmYeckui Juanmetp, Hm; O — CTEHgapTHOS reoME TPWYECKDE OTHNOHSHME, H; | —
HEEMA TEHEDWPOBEHWA HAHOB3PO30MA, Y
Ml — CHETHAR HOHLUEHTPELMA HBHOUACTWL, HEHOYACTHL/oM
Pucyrox Al — Ouarpammed, NOES3bIBENWHAE HEMEHEHWA AHAYSHAR CHETHOR ROHUSHTRALWA HarodacTiag, SIo
HAHDHACTHY W SN0 B Te4EHME BpEMEHM NPOBEIEHMA JONMBPEMEHHLIE WENLITAHWA HA CTabuneHocTe [14]
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B 0onroBpEMEHHBIE ACNLTAHAAY HEHOA3PODIONA HAa CTAGMNBHOCTE NPEMEHEH MCHOSHER MATERHAN MAacooR
160 mr 2 dhopre wapa grametpom 308 s, CropocTe NOTOKE B030Y<8 — 22 N/WMWH, 3NEKTPHYECRDS HANPAXREHWE — B
B (Tha = 1140 "C), guamerp sgapusBcd TpyDag, B KOTOPYHD NOMELWEH HEMPEEATENE © WCKOOHRIM MaTapuanom, — 70
(AN

MonyyeHHBIE PEAYNLTATE QONMIBIEMEHHEIE BCNBITAHMA HaHoaspoaonA: CHO Hasovactag — 14 vm, SO — 1.6
M [em prcyHed 8.8 (@) v (b)), cueTHER KOHUBHTRAUWMA HasodacTHy — 3.5 - 107 uacruu/on’ [om. puoyHox A8 {C)].

Ha pwcyHee A5 npsgcTaEnedHel OUAMEMME, NOKBILIESHOWHE HEMEHEHNE 3HIHEHWR CHETHOE, DDBEMHOR K
MECCOBOR KDOHUEHTPEUHE HAHOHEOTHWL 8 TEHSHWE BPEMEHW NPOBEOEHWA OONMOBREMEHHBR Z4-48C0BLIX MENBETAHKA No
OLUEHEE TOKCHSHOGTY HEHOE3DOIOMA NPH MHFANRUADHHOM MOCTYTINEHAN B Oprasnzs.

al

o L =] b
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d. um

) Macocoean ROHUSHTRELMA HEHOHBCTML,
dfi'diogl, — CHETHAR KOHUESHTRAUKA HEHOYSCTAL, HEHO4ECTHLOM dEdiogo, — 00kErHER KOHLEHTREUHA
HEHDYECTIL, Ch fow dAdiogd, — MaccosaR KOHUSHTPELMA HEHOHSECTHU, MM O, — OWaMeTp NOGEMKHICTH, HM;
b — WEXNDOHOE COCTOAHME
PucyHok A8 — OWarpammel, NOKS3Sa0WKE HWIMEHEHWMA SHE4EHHA CHETHON, O0LEMHDR W MBCCOBOR KOHUSHTRALKA
HAHOHECTHLY B TEHEHME BREMEHM NDOSEASHNA SONTOEPEMEHHEX 244300860 MCNETEHAR MO CUSHKE TORCHHHOCTI
HEHOASPOAOMA NEH AHFENAUADHHEOM NOCTYTINEHKN B oprasnan [14]

Owamerp ksapuasoi Tpyber, B EOTORYE NOMEBIWLEH HAMESATENE © HCXOOQHEM MaTEpManom, — 70 M. Hasanehas
MEBCCE HCXOOHOM MaTapuans — 160 wr. MNpe noga4s HSNPAMEHWA HE HAMPEEATENL WCXOOHEA MATEpKANn npuotperaer
ropy LWEPS W COXPAaHAST 88 38 CHET NOESDEHOCTHON HETRREHWA H0Raro cepabps B rederne 24-4acoablx nenwranms [14].
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Mex anaswaras CFO nanoyacted, © noMowbie CADEN MoHHD ONpEQSEnUTe CheEMHEYD W MECCOSYH HOHUSHTRALMA
HEHOHECTHL N YOA0EMA, 4T0 HAHOHACTALR MeaT coepryeckysn dopry. Mo JHa4ernam DacnNpegeEneHuA HEHDHacTHY
Mo PAZMEPEM, MOMHD ONPESENATE COBEMHYED BOHUSHTREUMED HEROHACTHL NPW YOOOBMA. 4TD HSHOHRCTALL MMEHT
cihapr<EcKY D (HOpMY 1 HE ArperpoBaHs [14].

Ha puoyaes A 10 npegcraBnedHs Owarpamss, NOXA3LEINNLER WIMEHEHWR MACCE WOCHOOHOM Marapdans B
TEHEHWE BREMEHN NDOSEQEHUA 24-4ac0BLIE BENBITEHWA.

m, mr |

e i L i -

80
'I'G"
20

0 10 20 A 40 50 &0 M B0y

M — Maccd MCXROOHOM MATEOWana, Mr; | — BpeMA NPOSEgEHMA KCNLITAHHA, 4
— — NEpADd BPERMaH NDOEEISHWA KOHTRONR © NOMOWLID CHaHMDYI0LEArT KNEccHdEaTopa nogeriEHoETa 48Ty
[CEITHY, 9 4 — TOMENM M3MEPEHHA MACCHI MEXOSHOM MATEPHANE © MOMDLWLK MHUEDOSECOR;
------- — WIMBHEHKE MECCE MCXOOHOTD METEPHANA; 3 — JEHHEE O GTASHNEHOSTH HEHDE3R0A0NR

Pucyror A0 — Onarpammsa, NoES36IBAHILLAR MAMEHEHNA MAECo MCXDOHOM METERHANE B TEHEHHE BREaMEHE
NpoESgeHds 29-4300sw HoneTaqr [14]

JOuarparma, npagoTaenedHas Ha puoysee 470, nocTpoeHE HA OCHOBE CPSEHEHMA 3XCNSMMMEHTANEHBLE DAHHBLIX
ponroppeserHielx 24-4aco8kix MCNBITAHHA HBHODAIPOIONA HE CTEBMNBEHOCTE W JEHHEE, BEMHCTEHHSX TI0 SHEHEHRAM
HEMEMEHDH MACCEl MCXOOHOND MATEPHENA ¥ CHOPOCTH &M WCNEPEHAA, NORYYEHHBIM B NPOLECCE KPETHOEDEMEHHLIX
MeneITaHnE [14].

HzyaneHan Macca woeogrors smarapaana — 160 wmr. B npouecce MCNBITEHWA NPOMCHOOHT YMEHBLWEHAE Mok
MCEOOHOM matapuana. Nocne 24 4 HEnpepeEHEE HCNLITAHHA ONpEOSMAKT MACCY OCTATES WOXOORDND METEDMANE ©
NoMAOLLED MAKPOSSC0E. 3HEYEHWR MACCOEOR KOHUEHTDAUMKA HEHOYECTHL ONPEOSnAT MPESHMETRHYSCHHM METOELOM
MIMMM M0 IHAYSHWMAM CHETHOR KOHUSHTDAUMK HAHOYACTHL, Nony-€esHely © norowswo CAOSTT npr HenpapsBeHom
24-yacosom KOHTRONS, [JEHHES. NOMYYEHHRE TPAEMMETPHHECHAM METOOOM, W OAHHES, NOMYHEHHBE © NOMOWED
CAOSM npr HENPEPEIEHGM 24-98C0B0M KEOHTRONE, 00M#HE DeiTs QQMHEK0ERI.

AH CTabWnNbHOCTE HAHOA3PO30nA B8 Nnpouscce F0-OHEBEHELIX MCNBITEHWA N0 OUEHEES &8N0 TOHCHYHOCTHA NpH
HHIAMALMOHHOM NOCTYNNEHWW B OPraHMzmM

Ha prcyHea A1 npeacTAENSHS QUaNDaMMa, MOESsRBEENWER CTAOHNEHGETE HAHDEIDO30NA B TEYEHME BREMEHK
npoeageHiA 30-0HeeHEE BOTIEITAHHA MO OLEHES M0 TORCHYHOCTH NP MEFENAUMOHHOM NOCTYINSHME B ORTEHMIM.
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O 7 14 @ 28 35 &7 4p 58 E3 70 T B M 68 | geen
N — CHETHAR HOHUEHTPAUMA HaHoHacTy (# * 107 HaModacTMy'on’ ) § — BPEMA, OHER; B — IHAYEHUA,

NONYHEHHEIS B MHHMENALWOHHOR HAMEDE C BLICOHIA KOHUEHTPEUWER HEHAYSCTHL, B — 3HAYEHWA, NONY4EHHEE B

MHMANAUMCHHOA KEaMEDS O CPEagHal HOHUEHTRELWER HEHUHECTHL, G — JHIYSHMA, NOMPHEHHEE B WHI 2NAUACHHDN
HEMSEES & HUIKOE SOHUSHTREUMER HEHOUSSTHL
Pucyrar &.11 — Owarpamma, noEasseatiwuan CrTabHnsHOOTE HAHOS3R030NA B TE4EHHE BEMEHH NPOBSOEHNA
GO-OHEEHEIX KCNEITAHMA MO GUEHES 8r0 TORCHYHOOTI NEPE BHEANAUNDHHOM NOCTYINEHME B Opradunzm [26]

Kak supHo W3 pucyHks A11, CHCTEME FEHERMPOBEHWA HEHOS3pOD30NR paboTaeT QOCTATOMHO CTADHMNLHD,
MO3ECNAR MOONEPHHEdTE XSPSKTEDMCTHEM HEHOE3D0IONA HA NOCTOAHHOM YDOBEHE B TEHEHWE BOEr0 BpEmMEHM
mpoaegeqns 90-0HEEHEIX MCNEITEHWA, ¥ BE MORHD NPAMEHATE B MCOBTATENLHEL YOTAHOBKEY ONA OUBHEA NOSO0CTROR
MIHF ANRLUMDHHDA TORCIAHHOCTH .

A8 MNeHepMpOBaHME HAHOAIPODIONEH, COCTOALME M3 HAHOYACTHL OPYrMy MeTannoe [Hanpumep, 30noTa)

MeTog  WCNEpeHWMAKOHOSHCAUMK, NDWESOEHHEIR B HACTORLIEM CTAHOSPTE, MOKET BbiTe NpUMEHEH 008
FEHEQUPOBEHMA HEHOAIPO3ONEW, COCTOAWME W3 HEHOYACTWL 30R0TE WAKM QEYTHE METANNCE [EM YCOOBMN. 4T0
TEMMEPATYRE NNEENEHWAE W CHOPOCTE MCMADEHHA WMCXOOHOTD METERNENE NpuBnvziTensHo Tawie e, kar y cepabpa.
CxopocTe MCNAPEHRR 30N0TE HWME, 4BM ¥ cepabpa, v NpoLecs redepypoBaHaR 3aTpyaqed [22], oorawo Haxoaaposzone,
COCTORWME M3 HEHODMECTUU 30N0T8, © TpeiyamMbIMKY XapakTepUETMRSEMH MOy T BeiTe NONYHEHRl JaHHBIM MeTagom [28].
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Mpunoxeasne DA
[cnpasoyHoe)

CBegeHWA O COOTEETCTEMM CCLIMOYHEIX MEMOYHAPOOHLIX CTAHOAPTOR HAUWOHANLHLIM CTAHOAPTAM
Poccricrod Pegepauvy W QedACTEYIOWAM B 3TOM HAYECTES MEXMOCYA3PCTEEHHLIM CTAHOAPTAM

TaGnwrualAd

CHEO3IHAHEHNES COLNOYHOND CranaHs CIE0IHEYEHAE M HEMMEHOBSEHWE COOTEETCTBYHILYETD
MEFDYHAPOOHOMN CTaH0apTa COOTEETCTEMA HALWOHANEHOID MW MEXMOCYDEpCTBSHHITD CTaHgapTa
WCO'TC 2TE87:2008 154 FOCT I5OTS 2TEET—2014 «HaMoTexHonark.
TepMHHEI H OnpeEnEnEHA HaHODELaKTOE.
HAHDHACTHUE, HAHDBONOKHD W HAHDMNACTHHE*
WCD 150002000 NEG TOGT P B.775—2011 #f ocydaporeenHan

CHETEME DOELTIESEHEA BOMHCTHE AAMB[EHNA.
OuocnapcHeld cocTae razoesl  opeg.  Onpagsnaqde
pazmepog HEHOMECTHU na METOOY
AuhipapEHUMANSHOR  ANERTRHYECHOR  NOGEMHHOETH
A30030NEHEIX HACTHLS
MCOYMIK 170252005 1oT MOCT MCOMAEH 17025—2009 aDbwue
TREDOEEHMA K KOMNETEHTHIGCTH MENETRTENEHEIL B
kanuBpoBcHER nafoparopris
O3CP Tact Me 403 o7 FOCT 32842—2013 aMerofbl WMCNeTEHWEA 0o
BOAGEACTEMH  CHAMMYECKDN NPOOYEUWMM HA  Oprasaam
qenoBeekd. DoHoBHbEe  Tpebopasnds K mpoBeOaHM
MCMBITAHMIE N0 OLEHES  OCTROR  TORCHHHOCTH  mpue
e HHTENALMOHHOM TOCTYIEHH
O3CP Tecr Me 412 IoT MOCT 32843—2014 eMerogel WonsTadMA no

BOAGEACTEMH]  CHMMHECKDH NPOOYEUWH HA  Opraddam
YENOBSKD. [OXCWSHOOTE NOOCCTRER  WHIBMALHOHHER
28-pHEBHDE HCCNEOOBSHNE:
F3CP Tacr Mo 413 10T MOCT 32636—2074 aMeToge HCrmeTaHNHA Mo
BOAZEACT BIAH XMMWHECKDN MPOOYELAN HE OpFaHKuIM
qEnoEexd, CyDepoHHYEckaR MHIBNAUMOHHER
_ _ _ TORCWHHOCTE: H0-0HEBHOS MCCNENOBAHME

Mpumwmeyadwe — B Hacrorwen Tabnwue MCNONL3NESHE CASOYEILME YOROBHLIE ODOZHEHBHMA CTENEHK
COOTEATCTEMR CTEHARPTOR!

- I0T7T — WOSHTH4HES CTAHAAPTLI

- MED — HES®BMBANAHTHBIE CTEHOAQTH.
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Bubnuworpadgma

1] 180 9276-1 Represantation of results of paricle size analysis — Parl 1: Graphical represantation
|MpanynomeTorecEdA aqanus. MNpagoraenadne peayneTarce. Macte 1. Mpaduyackos NpEgcTaBneHyMeE |

[Z] 150 892TE-5 Fepresentation of results of paricle size analysis — Parl 5 Mathods of calculation relating to
particle size analyses using logarithmic nomal probability dsinibution  (TpaHynoMETPMYSCEMA  AHADWA.
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