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MNpepucnosue

1 MNOArOTOBNEH ®depepanbHbIM rocygapCTBEHHbIM YHUTAPHbLIM NpeanpusaTreM «Bcepoccuiickuii Ha-
YUYHO-MCCNeaoBaTebCKUA LEHTP cTaHA4apTusaummn, nHdopmanmmn n ceptudmkaLmmn cbipbs, Matepuanos v Be-
wects» (Pryrn «BHMLCMB») Ha ocHOBE COGCTBEHHOrO NMepeBofa Ha pycckuii i3blK aHIN0s13bIYHONM Bepcun
cTaHjapTa, yka3aHHOro B nyHkTe 4

2 BHECEH YnpaBneHnem TeXHMWYECKOro perynpoBaHusa 1 ctaHgaptusaunn ®egepanbHoOro areHTcTesa
Mo TEXHUYECKOMY PerysimpoBaHunio n MeTposiorum

3 YTBEPX/EH U BBEJIEH B JIEVICTBVE [Mpukasom ®efepansHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynMpoBaHunio 1 MmeTponoruu oT 27 gekabpsa 2010 r. Ne 1130-cT

4 HacTtosawwmid cTaHgapT ugeHtudeH ctaHgapty ACTM [, 4539—09 «CTaHgapTHbI meToa onpefae-
neHns punbTPyeMoCcT AM3eNbHbIX TONIMB UCMbITAHMEM TeKyyecTu npu Hu3knx Temnepatypax (LTFT)»
[ASTM D 4539—09 «Standard test method forfilterability of diesel fuels by low-temperature flow test
(LTFT)». IDT).

HavmeHoBaHWe HacTosLero ctaHgapTa U3MeHeHo OTHOCUTENIbHO HaVMeHOBaHUA yKa3aHHOro ctaHgap-
Ta Ana npusegexus B cooteetctere ¢ NOCT P 1.5—2012 (nyHkT 3.5).

Mpy NnpyMeHeHnN HacToALEero cTaHJapTa PeKOMeHAyeTCs UCMOoNb30BaTb BMECTO CCbIIOYHbIX CTaHAap-
Te COOTBETCTBYHLLUME VM HaLUNOHasIbHbIE CTaH4APTLI N MEXIOCyAapCTBEHHbIE CTaHAAPTLI, CBEAEHUA O KOTO-
pbiX NpuBeAeHbl B AOMO/HUTENLHOM MpunoxeHun A

5 BBEJEH BMNEPBbIE

6 NEPEN3OAHUME. ABryct 2019 1.

MpaBunia npuMeHeHnss HaCTOALWEro cTaHjgapTa yCTaHoB/IeHbl B cTaTbhe 26 PefepasibHOro 3akoHa
0T 29 utoHA 2015 r. Tk 162-03 «O cTaHgapTu3auum B Poccuiickoin ®enepauuun». MHdopmauns 06 13-
MEHEHMAX K HacToALLeMY CTaHAap Ty nNy6nkyeTca B eXXerogHom (No cocTOoAHUI0 Ha 1sHBaps TekyLero
roga) nHopMaLunoHHOM yKkasaTene «HaunoHasbHble CTaHAapThi», a ohuunanbHbli TEKCT U3MEHEHUN
1 NornpaBoK — B eXeMeCAYHOM MH(opMaUNoHHOM ykasaTene «HauuoHanbHble cTaHgapThi». B cnydvae
nepecMoTpa (3amMeHbl) AW OTMEHbl HACTOSALLEr0 cTaHgapTa CooTBeTCTBYyLee yBefoM/eHe byaeT
ony6/nKOBaHO B GaMKalilleM BbIMYCKEe eXeMeCHYHOro MHMOPMaLMOHHOro ykasaTens «HauwoHanbHble
cTaHgapTbi». CooTBeTCTBYWLWasa nHpopmauns, ysefjomMneHne 1 TEKCTbl pasMelalnTca TakKke B UH-
chopMaLMoHHO cucTeme obLLero nonb3oBaHna — Ha ouumanbHoM caliTe degepanbHOro areHTcTBa Mo
TexXHUYecKoMy perynpoBaHuio 1 MeTposiorun B ceTu MIHTepHeT (www.gost.ru)

© CtaHgapTuHdopm. ochopmneHne. 2011. 2019

HacToswuil cTaHAapT He MOXEeT GbITb MOMIHOCTLIO WU YACTUYHO BOCNPOU3BEEH, TUPaXUPOBAaH U pac-
MPOCTPaHEH B KA4YeCTBe 0OMLMANIbHOTO N3aaHus 6e3 paspelueHnst defepasibHOro areHTCTBa No TeXHUYEeCcKo-
My perysMpoBaHuio 1 MeTposiorum
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CopepxaHue
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6 PeakTuBbl
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10 MNMPELMN3NOHHOCTD U OTKITOHEHUIE .. eeiiiiiiiiie ettt sttt e s e e e e s b e e e sha e e e be e e s e e e s ea e e s sbae s sabe e s sieeeenes 6
MpunoxeHune Al (0693aTENBHOE) MPEAYMPEMIEHMA ...couviiuriirietietieit ettt ettt ettt nne e (
MpunoxeHne X1 (cnpaBouHoe) Mpoueaypa cTtaHgapTM3auum cuta NpoBo/IoYHOro chunbtpa gnsa LTFT........ 8

MpunoxeHue 1A (cnpaBoyHoe) CBeAeHNS O COOTBETCTBUM CCbISIOYHBIX CTAHAAPTOB CCbIIOYHbIM
HaLUMOHaNbHbIM CTaHAapTaMm v AeliCTBYIOLWMM B 3TOM Ka4eCTBe MEXIoCyapCTBEHHbIM
(o = T = T ol = L T PP PP PPPRPPRPROPPOE 10
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HAUWOHANBbHBLIN CTAHOAPT POCCUWNCKOWN OSGEALEPALUMN

TOIMINBA ON3ENbHbIE

MeTog onpefenerHns punbTpyeMoCTU UCMbITAHMEM TEKy4YeCcTU nNpu HU3KMX Temnepartypax (LTFT)

Diesel fuels. Method for determination of filterability by low-temperature flow test (LTFT)

[Jara BBegeHns — 2012—07—01

1 O6nactb NPUMeEHeHUSA

1.1 HacTtosiwmii mMeTof npegHasHayeH AN OLEHKN (UNbTPYEMOCTU AM3esIbHbIX TOMINB B HEKOTOPbIX
aBTOMOOW/IbHBIX ABUratenax (06opyAosaHnmn) Npyu HU3KUX TeMnepaTtypax.

1.2 3HaveHus, 3afaHHble B egnHuuax CA. aBniawTca ctaHfapTHbIMU. Hukakve gpyrue evHuLbl nsme-
peHwuli He BKMIOYEHbI B HACTOSILLWIA CTaHAApT.

1.3 NpepynpexaeHne — PTyTb 06bsiBNeHa EPA (YnpaBneHuem no oxpaHe okpyxawliein cpegbl)
M APYrMMW areHTCTBamMu BeLecTBOM, NMopaxatwwWwuM LEeHTPasibHYl0 HEPBHYI CUCTEMY, MOYKM U MeYeHb.
PTyTb nnun ee napbl onacHbl 415 3[40P0BbSA U BbI3bIBAOT KOPPO3UNI0 Matepuanos. Heobxoammo cobnogarb
Mepbl NPeAO0CTOPOXHOCTU NPU XpaHeHUN PTyTW U PTyTbCoAepXalmx n3gennin. JononHNTenbHy0 Nnogpo6-
Hyt0 MH(OPMALMI0O MOXHO NoyunTb B Cneundmkayum gonyctuMbix 6e3onacHbix matepmanos (MSDS). a
Takke Ha cainte EPA (http://www.epa.gov/mercury/faq.htm). MoTpe6uTENN AOMKHbLI 3HATb, YTO Npogaxa
pTYTV Unn pTyTbCOAEepXalmnx matepuanos Nnbo 1 Toro u gpyroro 8 Poccuiickoli ®efgepauny 3anpelieHa
3aKOHOM.

1.4 HacToswwmii cTaHgapT He CTaBWUT CBOEN Liefbio pellnTb BCe BONPOChbl 6e30MacHOCTU, CBSA3aHHbIE C
ero ucnonb3osaHnem. MNonb3oBaresib cTaHAapPTa HECET OTBETCTBEHHOCTL 3a 06ecneyeHne CoOTBETCTBYOLWMNX
Mep 6e30nNacHOCTM W OXpaHbl 3[0POBbSA W OnpeAenser NPUrofHOCTb YMOMSHYTbIX OrPaHUYeHunin nepeg ero
npumeHeHveM. CneunasbHble Mepbl NPefoCcTOPOXHOCTM — cM. 1.3; 8.1; 8.2.1; 8.3: 8.5 n npunoxeHue Al.

2 HopMaTurBHbIE CCbI/IKU

B HacToALeM cTaHAapTe UCMONb30BaHbl HOPMATUBHbBIE CCbISIKM Ha cregytolme ctaHaapTbil:

ASTM D 97, Test method for pour point of petroleum products (MeTog, onpefeneHus TemnepaTtypsbl 3a-
CTbIBaHNS HedpTenpoayKTOB)

ASTM D 975, Specification for diesel fuel oils (TexHnyeckne ycnosus Ha An3sesnibHble TONANBA)

ASTM D 1655. Specification for aviation turbine fuels (TexHnuyeckue ycnosus Ha Tonnauea Ans Typbope-
aKTUBHbIX gBurarenen)

ASTM D 2500. Test method for cloud point of petroleum products (MeTog onpefeneHvs Temneparypbl
NOMYTHEHUA HeTenpoayKTOB)

ASTM D 3177. Test method for wax appearance point of distillate fuels (MeTog onpegenexHus Temnepa-
TYpbl NOABMEHNUA napatnHOB AUCTUNNATHBIX TOM/IUB)

ASTM D 3699. Specification for kerosene (TexHUuYeckne ycnoBus Ha KEPOCUH)

ASTM D 4057, Practice for manual sampling of petroleum and petroleum products (PykoBoAcTBO no
py4YHOMY OT60PY NpPo6 HeTM N HedTENPOaYKTOB)

ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products (PykoBoAcTBO no
aBToMaTuyeckomy oT6opy nNpob HedpTM U HedhTEeNPOAYKTOB)

YTOYHUTb cCbINkM Ha cTaHgapTbl ACTM moxHO Ha caiite ACTM www.aslm/org nnm B cryx6e noafepxku k-
eHToB ACTM: serv(ce@astm.org. B nHchopmaumoHHom Tome exerogHoro c6opHuka ctaHgaptos (Annual Book of ASTM
Standards) cnepyeT o6paluaTbCs K CBOAKE CTaHAAPTOB EXEerogHoro C60pHyKa CTaHAapToB Ha CTpaHuLe canTta.

M3paHue ouymansHoe


https://meganorm.ru/mega_doc/dop_fire/obobshchenie_rassmotrennykh_tretim_apellyatsionnym_sudom/0/postanovlenie_tretego_arbitrazhnogo_apellyatsionnogo_suda_ot_263.html
https://meganorm.ru/Index2/1/4293846/4293846253.htm
https://meganorm.ru/Data2/1/4293719/4293719387.htm
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ASTM E 1. Specification for ASTM liquid-in-glass thermometers (TexHuueckne ycnoBus Ha CTEKNSAHHbIE
XUOKOCTHble TepmomeTpbl ACTM)

CRC Report No 52821, Diesel fuel low-temperature operability field test (SkcnnyaTaunoHHble ncnbiTaHms
paboToCNnOCO6HOCTM AN3ENBbHOIO TONAMBA NPU HU3KUX TemnepaTypax)

CAN/CGSB-3.0 Ne 14.01-M863), Low temperature flow test (LTFT) for diesel fuels [cnbiTaHne Tekyye-
CTU An3eNbHbIX TONANB NpY HU3KUX Temnepartypax (LTFT)]

Mpumeuyanne 1 — Metog CANI'CGSB-3.0 N9 14.01-M86 no cyliecTBy 3KBUBA/IEHTEH METOAY HACTOSILLEro
cTaHAapTa, HO B 3TUX MeTodax MCMosib3yeTcs pasHas annapaTypa, No3aToMy pesy/bTaTbl MOTyT pa3imyatbes.

3 CywHoCTb MeToda

3.1 Temnepatypy MCNbITyeMbIX 06pa3L0B TOMNMBA CHUXAIOT C 3apaHee 3afjlaHHO CKopoCTbio. HauvHas
c Tpebyemoii TemnepaTypbl UCMbITaHUS ¢ MHTepBasiom 1 °C. obpasel, noasepraloT huabTpauum Yepes cuto ¢
pasmepom nop 17 MKM. MoKa He nonyyaTr MUHUManbHY Temnepartypy Tekydyectu Tonamsa LTFT. MuHumanb-
Hasl TemnepaTypa TekyyecTn LTFT npeacTaBnsieT co60li HavMeHbLUy0 TemMnepaTtypy, BblpaXeHHY ¢ Auc-
KpeTHOCTbt0. paBHOW 1 °C. npv KOTOPOI UcnbITyeMblii o6pasel, unbTpyeTcs 3a 60 ¢ UK 3a MeHbLuee Bpems.

3.2 B KauecTBe a/ibTepHaTVBbLI MOXHO OX/1aAUTb OANH ob6pasel, kKak onucaHo B 3.1. 1 NPOBECTU UCMbITa-
HVe NpW onpefeneHHo TemnepaType A8 onpefeneHns ero Teky4yecTy Npu 3Toi Temneparype.

4 3HayeHue N NpuMeHeHwune

4.1 PesynbTatbl UCNbITAHWSA TEKYYECTM NPU HASKUX TEMNepaTypax nokasatesibHbl 419 OLEeHKN TeKy4ecTun
MCNbITYEMOro TONAMBa NPY HN3KMX TeMnepaTypax B HEKOTOPbIX TPAHCMOPTHbLIX CcpeAcTBax (B COOTBETCTBUM C
CRC Report No 528).

HacTosAwwmii meTog, B nepByto ouepeAb HEOH6X0ANMO NPUMEHSATL AN OLLEHKU TONNB, coAepxXallmx npu-
cafkv AN8 Yy4LleHNs TEKy4YecTu.

4.2 HacToswwumii MeTog MOXeT ObITb MCMO/b30BaH B KaUeCcTBe AONOMHEHUSA K APYTMM MeTofam U3yyeHuns
nosefeHns Au3enibHoro Tonanea npu HU3Knx Temnepartypax (ACTM 1 97. ACTM [, 2500 n ACTM [ 3117).

5 Annapartypa

5.1 KoHTeiiHep ansa obpasua — ctakaH npsimoli hopmbl 63 MTOro camMea MK LWupokoropnas byTbinb
13 6OPOCUNNKATHOTO TEPMOCTOMKOrO cTekna (MM 3KBMBAJIEHTHOrO eMy MO KayecTBy) BMECTMMOCTbIO NO
300 cm3, umetowme meTky (200 + 10) cm3, BHYTpEHHUM gnameTpom 50—60 M.

5.2 KoHTeliHep-npremMHuK 06pasLa — CTeK/IAHHbIN CTakaH NpsAMoi thopmbl 6€3 IUTOro cavBa WK KOH-
TeiiHep NpsAMO hOpMbl N3 TEPMOCTOKOTO CTek/1a BMeCTUMOCTbI0 Mo 400 cm3, rpagynpoBaHHbie Ao 180 cm3,
C LeHoii genexuns (10 £ 2) cm3.

5.3 ®unbTpaunoHHOE YCTPONCTBO (PUCYHOK 1) C KPbILWKOW M3 antoMUHUEBOR DONbrv, CTEKIAHHOW Tpy6-
KOW. rMBKMM Mac/ioCTONKMM TPy60onpoBOAOM, PACMOPHO-K/TMHOBBIM 32XKUMOM W KpaHOM M pe3nHOBOI Npo6-
KOW nnu fpyruM cpeacTBoM, 06ecneynBatolL M repMeTUYHOCTb Noj, BakyyMOM.

2> MoXHO HailTh B Hay4Ho-koopauHaumoHHoM coseTe. Inc.. Perimeter Center Parcway. Atllanta. GA 30346.
3>Haxoautca B LieHTpe npogax CGSB. Ottawa. Canada K1A 1G6.
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BakyymHM
cuctema

a- KokniiHap gvoGpaata  b-Koknitbl uHpMMHM
cBpen*.

1 — cnnbTp. 2 — HayecTBeHHas rnbkas Tpybka, 3 — CTek/siHHaa Tpy6ka. 4 — npoba. 5 — KpbllWKa U3 antoMUHNEBOI hoNbIn;

6— wnudt oBoe coefMHeHNe; 7 — KayeCTBEHHas rmbkas Tpyoka; 8 — pacrnopHO-K/IMHOBOM 3aXWM. 9 — CTeK/NISHHaa Tpyoka

BHYTPEHHUM AMaMeTpoM He MeHee 6 MM; 10 — BakyymmeTp; 11— Tpy6Kka U3 TONICTON pPe3nHbl BHYTPEHHUM AnamMeTpoM 4 Mm
M HapyXHbiM — 15 Mm; 12— pe3nHoBas npobka

PucyHok 1— LTFT-c6opka ana dunbTpaumm npobbl

5.4 C6opka punbipad) (pUCYHOK 2). NpefHasHauYeHHasn 415 KaXAoro KoHTeliHepa ¢ o6pasyom. Cneyen-
HbIl 3KpaH cuTa 304SS5' npeacTaBnseT co60i NepensieTEHHY0 CeTKy ro/i/laHACcKoro ctaHaapTa ¢ HOMUHab-
HbIM pasMepoM pubTPaUMOoHHbIX Nop 17 mkm. CeTka cocTouT U3 65 nposonok/cm nnm 303/315 npoeonoto'cm.
HuTb npoBonokn nmeeT gnameTp 0.0071 n 0.0046 cM COOTBETCTBEHHO. HOMUHasbHLIN pasmep unbTpaLm-
OHHbIX MOpP NO3BONSAET yAansATb 98 % Macc, Bcex 4yacTul, paBHbIX unu 6onee 17 MKM.

5.5 Mporpammupyemas cuctema oxnaxAeHus, no3soafoLWas oxnaxaaTe 06pasybl 40 HYXHOI Temne-
patypbl co cpefHeli ckopocTbio 1,0 °C B yac. B MHTepBasie oT natc 10 °C go muHyc 30 °C. AGCONOTHOE OT-
KNOHeHue N6ol TemnepaTypbl B Nnpefenax 3afaHHon NMHEeNHON dhyHKLMM He Ao/mkHO npeBbiwath 0.5 °C ana
no6oro obpasua. Pasmepbl 1 hopma CUCTEMbI ABAAOTCA NPOM3BOJIbHLIMU. [lonyckaeTcs nbas XMAKoCcTHas
MM BO3AYyLIHAsA GaHs.

5.6 CekyHOOMEp WK 3NeKTpUYecknin Talimep, CNOCO6HbIV M3MepATb BPeMs C TOYHOCTbIO A0 AECATbIX
[oneii cekyHabl.

5.7 BakyymHas cuctema, cnocobHas nogaepxmeatb BakyyMm o (20.0 + 0.2) k/la Huxe aTMocdepHOro
[aBneHns B MPUeMHVKe B TEYEHUE KaXA0ro onpeeneHus.

5.8 YcTpoiACTBO ANS U3MEPEHNS TeMnepaTypbl — XUAKOCTHbIV CTEKNSAHHbIA TepmomeTp no ACTM E 1
Tuna 4C ansa Bo3gyLHbIX 6aHb unm tuna 5C ans xuakmx 6aHe nnm nioboe Apyroe yCTporicTBO 418 M3MepeHUs
TemnepaTtypbl C TakoW e UAn 60/bLION TOYHOCTbIO Y PaBHOLEHHbIM CUFHA/IOM.

B HacTosiLee BpeMsi eAUHCTBEHHbIM M3BECTHLIM MOCTAaBLUMKOM CGOpKM hunbTpa saBnsetcst Lawler Manufactur-
ing Corp.. Kilmer Ct.. Edison. NJ n Aiberta Research Council. Fuels and Lubricants Group. 250 Karl Clark Rd.. Alberta,
Canada.

5 B HacTosiLLee BpeMsi eAMHCTBEHHbIM 13BECTHbIM NMOCTABLLMKOM hUnbTpyoLLEro MaTepuana sensetcsa Pall Aero-
space Co..Pall AeropowerCorp.. 6301 49m St. N. Pinellas Park. FL33781.
3
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.017,6 M
[11]
012.3
0Ju
TA 5,

| — geTanb Kopnyca c BHyTpeHHeli pe3b6oii 3/4-16 THD; 2 — dhmkcupytowas getanb (60T Tuna 4 ¢ BHelWWHel pe3b6oii 3/4-16);
3 — pnadhparma: 4 — 3KpaH cuTa HOMWHa/IbHbIM pasmepoM 17 k 100; 5 — waii6a; 6 — megHas Tpybka; 7 — «O<o6pa3Hoe Ko/bLo
HapyXHbIM AnameTpomMm 17.5 MM 1 BHYTPeHHUM —12.5 mm

MpumeyaHwunsn
1 Bce pa3mepbl yKasaHbl B MUaanmeTpax.
2 Matepuan gnsa pgetaneii: 1. 2. 3 — naTtyHb: 5 — KOPPO3VWOHHO-CTOWKWI nonumep; 6 — medb.

PucyHok 2 — C6opka punbtpa LTFT

6 PeakTuBbl

6.1 ABuauMOHHOEe TONAMBO [ANs TypbGopeakTuBHbIX Auratenein no ACTM [ 1655, kepocuH no
ACTM [ 3699 mapku Nv 1 nunu mapku manoocepHuctoiiit N9 1 no ACTM [, 975 unu akBnBaneHTHas XnAKoCTb,
KoTOpas He [o/KHA paccramBartbcs npu temneparypax o muHyc 30 °C.

6.2 lenTaH, x. 4. (MpepynpexaeHne — OrHeonaceH. Cm. Al.2, npunioxeHue Al).

6.3 AueToH, x. 4. (MpeaynpexgeHne — OrHeonaceH. Cm. Al.1. npunoxeHve Al).

7 OT60p NPO6

7.1 OT60p Npo6 npoBoaAT B cooTBeTcTBMU ¢ ACTM [, 4057 unn ACTM [, 4177.

7.2 Ha kaxpgoe ucnoiTaHue TpebyeTcs He MeHee 200 cm3 o6pasia. Heobxoammo obecneyumnTb focTaTou-
HOe KONMYecTBO Npo6bl ANA NPOBEAEHUs nocnefoBaTe/lbHbIX CEPUI NCMbITAHWA B COOTBETCTBUM C BbINOJHSA-
emoli npouenypoi (pasgen 3).

4
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8 TMpoBeaeHWe UCMbITaHWIA

8.1 dunbTpytoT CBEXUIA 06pa3eL, NcnbiTyeMoro Tonamea npu 15 °C nnu npu 6onee BbICOKON Temnepary-
pe yepes cyxoi 6yMaxHbliA huAbTP, He cogepxkaLlnii X10MnKa, ¢ HOMUHaNbHbIM pa3mepoM nop 17 mkm (Mpega-
ynpexaeHune — OrHeonacHas xugkocte. Cm. Al.3, npunoxeHune Al).

8.2 OuunwaoT 1 NpoBepsalT cO0pKy uabTpa nepes kaxabim UcnoitaHnem. PuabTpbl, NocTynawoLwme otr
Npou3BOANTENSA, YXe CTaHfapTM3oBaHbl. B npunoxenun X1 npefcrasneHa npouefypa ctaHgapTmsaunm cuta
NPOBOJIOYHOTO huNbTPa, NP HEOOXOANMOCTH.

8.2.1 OuuwatoT cobpaHHbIli PUALTP ABYMS PacTBOPUTENSIMU, WUCMOMb3Ys BakyyM [/11 NPOKauMBaHus
pacTBopuTeneii yuepes cMTo. HaunHatoT ¢ Tpex nocnefoBaTeslbHbIX NPOMbIBOK renTaHoMm nopuuamu no 50 cm3
(MpepynpexaeHne — OrHeonaceH. Cm. Al.2). 3aTem NpoOBOAAT TpU nocnefoBaTesibHbIX NPOMbIBKM alle-
ToHOM nopumsimu no 50 cm3 (MpegynpexneHne — OcobeHHO orHeonaceH. Cm. Al.1). Mocne NpoOMbIBKK
huAbTP cywar BO34yXOM.

8.2.2 OcmatpuvBaloT Kaxayto c60pKy uabTpa Ha Ha/mmune NOBPEXAEHUS CUTa UM NPUCYTCTBUA TBeEp-
AblX YacTul,. YcTpaHaoT nobble noBpexaeHns cuta cuabtpa. MoBTOPHO oUnLLA0T CUTO PUNbTPa, €C/in OHO
cofepXuT TBepAble yacTuubl. Ecnn npu nposefeHun ctaHgapTusauum hunbTpa KayecTBo cuTa Bbi3biBaeT
COMHeHue, cnegyeT B3ATb HOBbIM UALTP. MOXHO BepHYTb (OUIbTP NPOV3BOAMTENIO HA MPOBEPKY; B NPUIIO-
XeHun X1 npusegeHa npouegypa KOHTPONS XxapakTepucTuk dunbTpa.

8.3 MNomewatoT no 200 cM3 yncTOro, OCyLWEeHHOro obpasya Tonamea B cTakaHbl BMecTUMoCTbio 300 cm3
kaxgaplin (MpepynpexgeHne — OrHeonacHas Xugkocts. Cm. A1.3.)

8.4 MoMmeLalT YNCTYI0 COOPKY hMNbTpa B KaxkAblid cTakaH ans o6pasua, NI0THO COEANHSAIOT Pasbem
(Touka A Ha pucyHke 1) 1 ycTaHaBAMBAKOT KPbILWKY U3 afIloMUHNEBON GONbIN AN UCKIIOYEHNSA KOHAeHcauuu.

8.5 NomelLlaloT ycTPONCTBO AN U3MEPEHNA TemnepaTypbl B OAUH WX 60Mbllee YNC0 CTakaHoB Un
CTeKNsAHHbIX BGyTbiNei ans obpasya, cogepxawmx 200 cM3 aBMaLMOHHOTO ToN/MBa A/ TYpOOpPeaKkTUBHbIX
apvratenei, kepocuH mapkun Ne 1 mny mapkv ManocepHUCTbIn N9 1 nnv aKBUBaNEHTHYIO XMUAKOCTb, B KOTOPOIA
dhasbl He paccnausatoTcs [0 TemnepaTypbl MuHyc 30 °C (MpegynpexaeHne — OrHeonacHas XWAKOCTb.
Cwm. Al.3). MomeLaoT M3MEPUTESIBHYH YacTb YCTPOWCTBA A1 OnpefesieHns TemnepaTtypbl B6/IM3N LeHTpa
cTakaHa uamn 6yTbl/IM NPUMEPHO Ha NOJIOBMHE BbICOTbI TOMN/MBA.

8.6 MomeLwatoT cTakaH unu 6yTbinb, NOArOTOB/EHHbIE M0 8.3—8.5, B oxnaxgaroLyto 6aHo, Temnepary-
pa KoTopoii He MeHee YeM Ha 5 °C Bbllle TemnepaTypbl NOsSBNEHNUsA kpuctannos napadguHos (ACTM [ 3117)
nnu TemnepaTypbl nomyTHeHus (ACTM [ 2500) Tonamea, nogsepraemoro ucnbitaHuio. Mpu ncnoitaHumn 60b-
LLIOro kosimyecTBa 06pasLoB eMKOCTU C KOHTPO/IMPYyeMoii Temnepatypoli (8.5) 4o/MmKHbI 6bITh pacnpegeneHsbl
B oxslaxgatoLleil 6aHe Tak. 4Tobbl ob6ecneunBaTh A1 BCEX UCMbITYEMbIX 06pa3L,0B TeMNepatypy, YA40BNETBO-
psiloLLyo TpebyembIM YCI0BUSAM UCMbITaHMS. PacnonoxeHne BCeEX CTakaHOB WW GyTbinei AOMKHO obecneyu-
BaTb 6eCnpenATCTBEHHYIO LMPKYIALMIO OXlaxjaroLweli cpefpbl 0KO0 UX AHA U GOKOBbIX CTOPOH.

8.7 3akpblBaloT ABEpUY oXx/laxaatoweil 6aHn npy Hamuum.

8.8 BkntoyaloT nporpammMmnpoBaHne Temnepartypbl CO CKOPOCTbIO CHUXEHNA Temnepartypsl 1.0 X B uac.

8.9 MNepep Tem kak npoba gocTUrHeT Tpebyemol TemnepaTypbl UCNbITAHWA, KOHTPONMPYIOT credy-
ouee.

8.9.1 Wcnonb3oBaHWe pPacrnopHO-K/IMHOBOrO 3aXumMa WM COCTOSHWE KpaHa B 3aKpbITOM MOJSIOXEHUN
(Touka B Ha pucyHke 1).

8.9.2 PacnonoxeHue nycToil eMKOCTU NPUEMHUKA NPOObI B HYXXHOM MOMOXEHUN.

8.9.3 JlocTuxeHune Bakyyma A0 (20,0 + 0.2) klNa HUxXe aTMOCHEPHOro AaB/eHus.

8.9.4 NcxoaHoe nonoxeHve Talimepa.

8.10 Korga o6pasel, 0x/1aaMTcs A0 3afaHHON TemMnepaTypbl UCMbITAHUSI, EF0 OCTOPOXHO NepemellnBa-
10T CTEPXHEM cO0opku chunbTpa (15 BpalleHnii NPUMEPHO CO CKOPOCTbIO 1 06/C), YTOGbI U3MENbYUTbL OCEBLLNE
Kpuctannsl napadurHa. CasuraloT aloMUHNEBYIO (DOMLIY U NOACOEANHAIOT (PUIbTPALMOHHOE YCTPONCTBO B
Touke A Ha pucyHke 1.

8.11 HauuHaioT counbTpaumio obpasua, yaanme pacnopHO-KAMHOBOM 3aXWM UK OTKPbIB KpaH B Touke B
(pucyHok 1), 1 0Of[HOBPEMEHHO BKOYaloT Tarimep. MNpu Heob6XoAVMOCTU MOALEPXKMBAIOT BakyyMm B cucteme
npv paspexeHun (20,0 + 0.2) kMa.

8.12 BHOBb 3aKpbIBalOT /INHUIO C UCNO/Ib30BAHWEM PACMOPHO-KIMHOBOIO 3aXuUMa Wan KpaHa B Touke B
(pucyHok 1) npmbnn3nTensHo Yepe3 60 C nan Korga BcacbiBaHuWe npekpatutcs. GuKCcMpyT 06beM oTdub-
TpoBaHHOro o6pasua B MUAIMAUTPAX U TeMNepaTtypy ucnbiTaHus B rpagycax Lienbcus.

B cnyuyae nonHoro yganeHus obpasua 13 eMKoCTH B OxNaxaatolein 6aHe B pesynbrare chvnbTpaumm ata
CTafnsa cunTaeTca 3aBepLUEHHO, ecv OHa 3aKoHuYMNach B npegenax 1 muH.
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8.13 Kputepuii NpoAo/HKeHNa NN npekpaweHns TeYeHust Tonmea:

8.13.1 PesynbTaT — nNpodo/hKeHve TeyeHus. TeuyeHue cuuTaloT npojosnkalmmes, ecnu 6onbluas
YyacTb o6pasua nepetekna B NpMeMHUK 3a 60 ¢ Ny BcacbiBaHWe NPeKpaTuIoCh 13-3a HU3KOTo YPOBHA 06pas-
Lia. ocTaBLLErocs B eMKOCTU ANns obpasua.

MpumeuyaHne 2— OBbl4HO 06BEM 06pa3La, COGMpatoLLMiica B cocyae-NPUEMHIKe, B pe3ynbTare nepetekaHns
cocTasnseT npumepHo 180 cM3, HO 3TOT 06BEM MOXET MEHATLCS 13-3a Pas/nuKs pasMepoB eMKOCTH C 06pa3LIOM 1 B 3a-
BUCMMOCTM OT TemrnepaTypbl M 06beMa Tonvea.

8.13.2 PesynbTar — npekpalleHne TedeHus. TeyeHne cuntatoT npekpaTusLLMMCSA, eCNn BCacblBaHne He
npowusoLuso 3a 60 c.

8.14 [na onpefeneHns MUHUMasbHOW TemnepaTypbl Tekydectn LTFT noBTopsiloT Bce AelicTBUSA
no 8.9—8.12 Ha coOTBETCTBYOLMX 06pasLax UCMbITYEMOro AN3ebHOro TONNBa, KOTOPbIE OXaXAatoT Kax-
AbliA pas Ha 1 °C Huxe npegpiaylieil Temnepartypbl UCMbITAHUA, NOKa He OyAyT nonyyYeHbl O4UH pe3ynbTar ¢
NPOAO/HKEHNEM TEUEHMA TOM/MBA M OAMH pe3ynbTaT C npekpalleHnem TeyeHns (8.13.1 n 8.13.2).

8.15 ANbTepHaTMBON MOXET CNYXWUTb OXNIaXAEeHMe 0AMHOYHOro obpasua Ao TpebyeMoi TemnepaTypbl
1 onpefeneHne pesynbtata NPOAO/HKEHUA TeyeHusa Tonnmea (8.13.1) n pesynbTata npekpalieHus TeveHus
Tonnmea (8.13.2).

9 OhopmneHne pesynbLTaToB

9.1 dukcupyloT B OTYeTe Temnepartypy nocnefHero pesynbtaTa NPoAO/IHKEHUS TEYEHUS, 3aperncTpupo-
BaHHYI0 B 8.14. Kak MMHMMa/IbHYIO TeMMepaTypy Npoao/mKeHns Tedenmsa LTFT = “C.

9.2 AnbTepHaTVBHbIV OTYET NpescTaBnseT coboi pesynbTar, 3aperucTpupoBaHHbIi B 8.15 kak npogon-
XEeHue unu npekpawieHme TeyeHus, npu °C.

10 MNMpeunsnoHHOCTb 1 OTK/IOHEHNE

10.1 NMpeunsnoHHOCTb

[aHHble 0 NPeun3MoHHOCTY NoMyYeHbl B paMKax MporpaMMbl COBMECTHbIX UCMbITaHWA, Koraa Tonavsa
nccnefosanu B TemnepatypHoM guanasoHe oT MuHyc 10 BC Ao muHyc 25 °C.

10.1.1 MNMoBTOpPAEMOCTb

PacxoxaeHne pe3ynbTaTtoB nocnefoBaTe NbHbIX UCMbITAHUIA, NOMYYEHHBIX OAHUM U TEM Xe onepaTopom
C MCMNONb30BaHWEM OAHOV W TOW e annapaTtypbl MPW MOCTOSHHbIX Paboynx YC/MOBMAX HA WAEHTUYHOM WC-
cnegyemMoMm mMatepuasne B TeYeHve AUTENIbHOro BPEMEHU MPY HOPMasibHOM M NPaBn/IbHOM MCNOJSIb30BaHUN
MeTofa, MOXeT NpeBbIWaTth cefyLmne 3HayeHs To/IbKO B O4HOM criyyae u3 Asajuatu.

MoBTOpsiemocTb — 2 °C.

10.1.2 Bocnpon3eBoaMMoOCTb

PacxoxaeHve fByX e AUHNYHbIX Y HE3aBUCUMbIX Pe3y/1bTaToB UCMNbITaHWA, NONYYEHHbIX PasHbIMK onepa-
Topamu. paboTalLwMm B pasHbiX 1abopatopusx, Ha AEHTUYHOM UccnefyemMoM matepuane B TedeHue Anu-
TENbHOro BpEMEHU NPV HOPMasIbHOM U NPaBUIbLHOM NCMO/b30BaHNM METOAA, MOXET NpeBbIWaTh creayLme
3HayYeHus TO/IbKO B OAHOM C/lyyae 13 Asajuatu.

Bocnpowussogumocts — 4 °C.

10.2 OTKNOHeHune

He cylecTByeT KpUTepusi A1 U3MEepPEHUsI OTKNIOHEHUS ANS AAHHbIX COYEeTaHW UCNbITYEMbIX NPOAYK-
TOB. OTK/IOHEHVE HE MOXET 6bITb ONpefeneHo.
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Mpunoxexne Al
(o6a3aTensHoe)

MpeaynpexaeHus

Al.1 AueToH

Al.1.1 MpepynpexaeHne — KpaiiHe orHeonaceH.

Al1.1.2 NMpepgynpexaeHne — Mapbl MOryT Bbl3BaTb BO3ropaHue.

A1.1.3 NpepynpexaeHne — CnegyeT n3beratb Harpesa, NpefoXpaHaTb OT UCKP U OTKPbITOrO OTHS.

Al.1.4 MpegynpexaeHne — CnefyeT COXPaHATb KOHTENHEP B 3aKPbITOM COCTOSHUW.

A1.1.5 MpepynpexaeHne — CnedyeT UCNONb30BaTb HEOOXOANMYIO BEHTUIALMIO.

Al.1.6 MpepgynpexaeHne — CnepgyeT nsberarb HakomnIeHWs Napos, UCKIOUUTL /I060M MCTOUHMK 3axKUraHus, B
0COBEHHOCTN HEB3PbIBO3ALLVLLEEHHYIO 3/1eKTpoannapaTypy v HarpesaTenu.

Al.1.7 MNpegynpexaeHne — CnefyeT nsberartb ANNTE/ILHOTO BblAeNEHNs Napa 1 06pasoBaHns TymaHa.

A1.1.8 MpepynpexaeHne — CneayeT n3beratb nonagaHus B rnasa n Ha Koxy.

Al.2 H-TenTaH

Al.2.1 MpepynpexaeHne — OrHeonaceH. BpefeH npu BAbIXaHUW.

Al1.2.2 MNpepynpexaeHne — CnegyeT n3beratb Harpesa, NpefoxpaHaTb OT UCKP U OTKPbITOrO OTHS.
Al1.2.3 MpepynpexaeHne — CneayeT COXPaHATb KOHTEHEP € 3aKpbITOM COCTOSIHUM.

Al.2.4 MpepynpexaeHne — CnegyeT NCNOMb30BaTb HEOOXOAUMYHO BEHTUIALMIO.

A1.2.5 MpepynpexaeHve — CneayeT nsberatb ANNTENLHOTO BbiAENEHNSA napa 1 o6pa3oBaHns TyMaHa.
Al1.2.6 MpepynpexaeHne — CneayeT nsberatb A/INTENBHOTO U NOBTOPHOTO KOHTAKTa C KOXEN.

Al.3 BocnnamMeHsoLWwancsa Xuakoctb

A1.3.1 MpepgynpexaeHne — BocnnameHsieTcs. Mapbl BpeaHbl 4159 340P0BbS.

A1.3.2 NpepynpexaeHne — CnegyeT n3beratb Harpesa, NpefoxpaHaTb OT UCKP U OTKPbITOrO OTHS.
A1.3.3 MpegynpexaeHne — CneayeT COXpaHATb KOHTEHEP B 3aKPbITOM COCTOSIHUN.

Al.3.4 MpepynpexaeHve — CnefyeT UCNO/b30BaTb HEOBXOAVIMYIO BEHTUIALMIO.

A1.3.5 MpepynpexaeHve — CneayeT nsberatb 4NUTENbHOIO BblAENEHNSA Napa 1 06pa3oBaHns TymaHa.
Al1.3.6 MpeaynpexaeHne — CneayeT nsberatb A/INTENBHOTO Y MOBTOPHOTO KOHTAKTa C KOXEN.

Al.4 P1yTb

Al.4.1 MpepynpexaeHne — Aa. MoxeT HaHeCTV Bpes 340POBb0 UM NPUBECTY K haTaslbHOMY UCXoAy Npuv BAbI-
XaHu1 NapoB Wau nonagaHnuy BHYTPb.

Al.4.2 NpepynpexaeHve — lNapbl BpedHbl, PTYTb BblAeNseT TOKCUYHbIE UCNapeHUs Npy Harpese.

Al.4.3 MNpepgynpexaeHne — [laBneHne napa npyv HOPMaslbHON KOMHATHOV TemnepaTtype npeBbillaeT BenunHy
noporoBoro npegena A1 npogeccMoHasIbHOrO KOHTaKTa.

Al.4.4 MpepynpexaeHve — He cnegyet Aplliartb napamu.

A1.4.5 NpepynpexaeHne — CneayeT COXpaHATb KOHTEHEP B 3aKPbITOM COCTOSIHUW.

A1.4.6 NMpepynpexaeHve — CnefyeT UCNOMb30BaTb HEOBXOAVIMYIO BEHTU/IALMIO.

Al.4.7 NpepynpexaeHve — He cnefyeT NpuUHUMaTh BHYTPb.

Al1.4.8 Mpepynpexaernne — CrieflyeT NokpbiBaTb NOBEPXHOCTb, NOABEPTLUYOCS BO3AENCTBUIO, BOAONM, EC/IN 3TO
BO3MOXHO, [1/151 COKPaLLeHNs ucrnapeHus.

Al1.4.9 NpepynpexaeHve — He cnegyet Harpesartb.

Al1.4.10 NMpepynpexaeHne — CnefyeT COXpaHATb OTXOAbl PTYTU B NIOTHO 3aKpbITbIX KOHTEHepax A0 peanvsa-
Ly unv ouncTkn. He cnepyet 6pocaTb 0TXOAbl PTYTU B BbIrPeGHbIE AMbI MW MyCOp.
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Mpunoxexune X1
(cnpaBouyHoe)

Mpouenypa ctaHgapTM3aLum cuta NPoOBOMOYHOTO hunbTpa gna LTFT

X1.1 Mpoueaypa

X1.1.1 IeMOHTMPYIOT 1 ocMaTprBatoT COOPKY crTa NPOBOJIOYHOTO (huibTpa. YCTPaHSIoT tobble NOBPeXAeHns cuTa.

X1.1.2 BHOBb cO6MpatoT 1 NpOMbIBAOT COOPKY hnNbTPa, Kak ykasaHo B 8.2.

X1.1.3 dunbTpyloT aTasioHHoe macno Vistone6) A-30 yYepes BbICYLLEHHYIO B ropsyemM BO3Ayxe (hubTPOBasIbHYH
6ymary, He cogepxallyto X/10Mnka, C HOMUHaSIbHbIM pa3MepoM nop MeHee 17 MKM. NpU KOMHAaTHO Temneparype.

X1.1.4 MNomelatoT 150 cm3uncToro, ocyweHHoro Vistone A-30 B TEPMOCTOlKMIA CTakaH npsiMoii hopmbl 13 60po-
CU/IMKATHOrO cTekna 6e3 NNTOro CAvBa U 3KBUBANIEHTHbIV BMeCTUMOCTbI0 300 cm3.

X1.1.5 MomewatoT c6opky nibTpa B Npody.

X1.1.6 MNMomeLuaoT TEPMOMETP B CTakaH M XAyT, NOKa yCTaHOBUTCA Temnepartypa.

X1.1.7 dunbTpytoT Vistone A-30 npu Bakyyme (20.0 + 0.2) klMa, 04HOBPEMEHHO BK/1HOUMB CEKYHAOMEP.

X1.1.8 OcTtaHaBNMBalOT CEKyHAOMEp B MOMEHT, KOrja coopka cnnbTpa npekpaLlaeT BcacbiBaTb Mac/o U HaunHaeT

NPOXOAMNTb BO3AYX.
X1.1.9 PernctpupytoT Bpems huibTpaummn B CeKyHAax 1 Temnepatypy dunbTpaumm ¢ okpyrineHvem go 0.5 "C.

X1.1.10 PaccunTbiBalOT TeMNepaTypHyto MonpasKy Ha TemnepaTypy dunbTpaummn, ucnonb3ys crnegyrowime opmy-
bl (3HaYeHne BA3KOCTW 3TasloHHOro macna Vistone A-30 f0/1KHO ObITb NPeCTaB/IEHO MOCTABLLUVMKOM):

log tog (vf +0.7) =A - Blog T; (X1.1)
C,=vrolv,. (X1.2)

roe U — BA3KOCTb 3Ta/IOHHOI XUAKOCTY NP yKa3aHHO! TeMnepatype, MM2>G
v20 — BSI3KOCTb 3TA/IOHHOW XugkocTu npm 20 *C. Mmm2(c;
A. B — KOHCTaHTbI, KOTOpble AO/MKHbI ObITb NONYYEHbI B pe3y/bTare pelleHns CUCTEMbI yPaBHEHWIA;
C, — TemnepaTypHas nonpaska npv ykasaHHo Temneparype;
T — Temnepartypa B rpagycax KenbBuHa, npy KOTOPOi onpejeneHa BA3KOCTb;
[ =273.1 +'C.

Mpumep — OnpeaeneHne TemnepaTypHoW nonpasku npu 10 °C. ecnu Bsa3kocTb Vistone A-30 cocTaBns-

eT 27.4 mm2c (cCT) npu 40 "Cwn 5,38 Mmm2c (cCT) npu 100 °C:

X1.1.11 CnepyeT BCTaBMTb 3HAYEHNSI BA3KOCTU M COOTBETCTBYWLWMUX TemnepaTyp B popmyny (X1.1):
log log (27,4 * 0,7) - A - B log (273,1 * 40); (X1.3)
log log (5,38 *0,7)- A - Blog (273,1*100). (X1.4)

X1.1.12 PacuyeTbl galoT cnegywouwne sHayeHna gnsa A v B:

A =8,8500; B = 3,4823.

X1.1.13 OnpegenstoT BA3KocTb Vistone A-30 npu 20 "C u 10 °C, ucnonb3ys copmyny (X1.1):

log log (vw *0,7) = 8.8500- 3.4823 log (273,1 * 20), (X1.5)
v20 = 64,75;

log log (v10* 0.7) = 8.8500 - 3.4823 log (273,1 * 10), (X1.6)
v10=111,33.

X1.1.14 PaccunThbiBaloT TeMmnepaTypHyt nonpasky npu 10 °C, ucnonb3ysa popmyny X1.2
C10=84,75/111,33 = 0,582. (X1.7)

X1.1.15 YMHOXalT (akTuyeckoe Bpems puabTpauun B CeKyHiax Ha TemnepaTypHy nonpasky Ans
NoJly4eHUs NCNpaBIEHHOr0 BpeMeHu unbTpauuu.

e>Vistone — 3apeructpvpoBaHHas Toprosas Mapka Infineum International Limited.
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Hanpumep: Ansa dakTuyeckoro spemenn 79 ¢ npu 10 °C ncnpasneHHoe Bpems hunbTpaunn cocTasmT
79+ 0,582 =46 c (X1.1.11 n cuTO NpU3HaK T JONYCTUMbIM).

X1.2 Otyer

X1.2.1 Ecnm ucnpasneHHoe Bpemst comnbTpaumm oT 45 4o 53 ¢ BKIHUNTENBHO, TO CUTO NPUrOAHO A1 UCMNOb30Ba-

Husi B LTFT. Ecnu ucnpaBneHHoe BpeMsi (hu/ibTpauuy BHE 3TOTO AnanasoHa, TO CUTO HEMNPUIOAHO 4151 UCMO/Ib30BaHUs 1
[OMKHO 6bITb 3a6pakoBaHo.
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Mpunoxexune A
(cnpaBouyHoe)

CBefleHNs1 0 COOTBETCTBUMN CCbIJTOYHbIX CTaHAapTOB CCbIJTOYHbIM HaUyMOHa/IbHbIM
CTaHgoapTam n ,qel7|CTBleLLlIAM B 3TOM KayeCTBO MeXrocyaapCTBeHHbIM CTaHAapTam

Ta6nuuya JA.1

O603HaueHre CreneHb O603HaueHVe 1 HAMMEHOBaHWE COOTBETCTBYHOLLIETO
CCbUTO4HOrO CTaHzapTa COOTBETCTBUA HaLWIOHa/IbHOrO CTaHaapTa

ASTM D 97 — .

ASTM D 975 — .

ASTM D 1655 NEQ FOCT P 52050—2006 «TonavMBO aBuaLMOHHOE AN ra30TypouH-
Hbix Aurateneil J)KET A-1 (JetA-1). TexHnyeckme ycroBums»

ASTM D 2500 — .

ASTM D 3117 — [ ]

ASTM D 3699 — »

ASTM D 4057 NEQ [OCT 31873—2012 «HepTb 1 HedTENPOAYKTLI. MeToAbl Py4YHOro
oT60pa npob»

ASTM D 4177 NEQ FOCT 2517—2012 «HedTb 1 HedTenpoaykTsl. MeToabl oT6opa
npo6»

ASTME 1 — ‘

CAWCGSB-3.0 Ne 14.01-M86 — .

* COOTBETCTBYIOLMIA HALMOHA/BHBIN CTaHAAPT OTCYTCTBYET. [0 €0 MPUHATUA PEKOMEHAYETCsi UCMO/b30BaThb
NEepEeBOS, Ha PYCCKUiA A3bIK JaHHOT0 cTaHaapTa. MepeBog JaHHOro cTaHaapTa HaxoauTces B efepasibHoM vHopmaLy-
OHHOM (DOHAE TEXHUYECKUX PEr/TAaMEHTOB U CTaHAAPTOB.

MpumeyaHne — B HacTosAwel TabnnLe NCNONb30BaHO creaytoLlee yC/I0BHOe 0603HaYeHMe CTENEHN COOT-
BETCTBUSA CTaHAapTe»:
- NEQ — He3KBMBa/IEHTHblE CTaHAaPTbI.

10
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