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Mpeaucnosune

Llenn u npuHuunel ctaHgaptnsaumm B Poccuiickon ®enepaunm yctaHoBneHsl ®efepansbHbiM 3akOHOM
oT 27 gekabpa 2002 r. Ne 184-d3 «O TexHn4eckom perynmpoBaHumny, a npasuna npuMeHeHnsa HaumoHannbHbIX
ctaHpgaptoB Poccuiickon ®epepaumm — FOCT P 1.0—2004 «CtaHpaptusaumsa B Poccuiickon ®epepaumu.
OCHOBHbIE NOMNOXEHUA»

CBepeHus o cTaHpapTe

1 NOAMOTOBJIEH OTKpbITbIM akUMOHEPHbIM 00LLecTBOM «BcepoccuMinckmn Hay4yHo-uccnegoBaTenb-
CKMIN MHCTUTYT no nepepaboTtke HedTu» (OAO «BHUWN HIM») Ha ocHOBE COBCTBEHHOIrO ayTEHTUYHOIO NEPEBO-
Aa Ha pycCKui A3blk cCTaHAapTa, Yka3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komuTeTom no ctaHgaptusauum TK 31 «HedTaHble TonnmBa n cmasovHble
MaTepuanbl»

3 YTBEPX[EH 1 BBEAEH B ENCTBMUE Mpukaszom ®egepanbHOro areHTcTsa no TEXHUYECKOMy pe-
rynupoBaHuto u metpornoruu ot 27 gekabpsa 2010 r. Ne 1116-cT

4 Hacrtosawmn ctaHgapT ngeHtudeH ctangapty ACTM [ 7153—05 «MeTtoa ucneitaHmsa TemnepaTypbl
3amMep3aHus aBMaLMOHHbIX TOMMMB (aBTOMaTudeckuii nasepHoeii meton)» [ASTM D 7153—05 «Test method
for freezing point of aviation fuels (automatic laser method)»].

HaumeHoBaHWe HacTodALWwero ctaHgapTa U3MeHEHO OTHOCUTENTbHO HAMMEHOBAHWS YKa3aHHOro cTaHaap-
Ta ans npueegeHusi B cootsetctBue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

Mpn NpyMeHeHMM HACTOALLEro cTaHaapTa PEKOMEHAYETCA UCNOMb30BaTh BMECTO CChISIOYHbIX CTaHaap-
TOB COOTBETCTBYHLLUME MM HaUMOHamnbHble cTaHAapTbl Poccuickon depepaumm n MeXrocygapCTBEHHbIE
CTaHAapTbl, CBEAEHUSI O KOTOPbIX NPUBEAEHbI B JOMNOMHUTENBHOM NpunoxeHun JA

5 BBEJ[EH BINEPBbIE

UHpopmayusi 06 usMeHeHUsIX K HacmosiueMmy cmaHdapmy rybrukyemcsi 8 exe200Ho0 usdasaeMoM UH-
gopmayuoHHOM yka3zamerne «HayuoHanbHble cmaHOapmbl», @ meKcm U3MeHeHUU U rorpasoK — 8 exxeme-
CAI4YHO u30asaeMbix UHGhOPMaYUOHHbIX yKasamernsx «HayuoHansHble cmaHOapmely. B criyyae nepecmompa
(3amMeHbl) unu ommMeHbl Hacmosiweao cmaHdapma coomeemcemesytouee yeedommneHue bydem onybrnukogaHo
8 exxeMecs4HoO uzdagaeMoM UHGhopMaUyUoOHHOM yka3zamerne «HayuoHanbHeie cmaHOapmei». Coomeemcmay-
rowjas uHgpopMayusi, ysedomrieHuUe U mekcmsl pasmewaromess makxe 8 UHghopMayuoHHoU cucmeme obuezo
rnonb308aHuUsi — Ha oghuyuasnbHoMm catime @edepasibHO20 azeHmMcmea Mo MEeXHUYEeCKOMY peaysiuposaHuro U
memposioauu 8 cemu VIHmepHem

© CrangapTtuHdopm, 2012

HacToawun CTaHOapT HE MOXET ObITb MONTHOCTLIO UM YaCTUYHO BOCnpou3seaeH, TMpaxmnpoBaH n pac-
NpoCTpaHeH B Ka4yecTBe O(bl/ILI,I/IaJ'IbHOFO n3gaHuna 6e3s paspelieHna Cbep,epaanoro areHTCcTBa no TexXxHN4Yecko-
MYy perynmposaHunio 1 MeTposnornn
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HAUMWOHANBbHBIU CTAHOAPT POCCUNCKOWN GERJREPALMUMNU

TOMNJIMBA ABUALIUOHHDbIE
OnpepeneHne TemnepaTypbl 3amep3aHvus aBTOMaTU4ECKUM flasepHbIM METOAOM

Aviation fuels. Determination of freezing point by automatic laser method

Data BBegeHusa — 2012—07—01

1 ObnacTb NpUMeHeHus

1.1 Hacroswmi cTaHgapT ycTaHaBNMBaeT MeTo OnpeaerneHns TemMnepaTtypsbl, HUXKe KOTOpOW B TOMMK-
Bax A5l aBMALMOHHBIX ra3oTypbuHHbIX ABUraTenen MoryT o6pa3oBbiBaTbCA TBEPAbIE KpUCTanbl yrnerogo-
poaa.

1.2 Hactosawuin meto MOXET ObITb MCMONBb30BaH A9 onpeaeneH1s TemnepaTypbl 3aMmep3aHuis B gua-
nasoHe oT muHyc 80 °C go nntoc 20 °C, ogHako pesynbTaTbl MEXNabopaTopHbIX UCTBITAHWI, NPUBEOEHHbIE B
12.4, pacnpocTpaHslTCs Ha TONNuBa ¢ TeEMNepaTypon 3aMep3aHuns ToMnbkKo B gnana3oHe oT MuHyc 60 °C go
MUHyc 42 °C.

1.3 B kayecTBe cTaHOaApTHLIX criefyeT paccMmaTpuBaTh 3HavyeHus B eanHuntax CU. B HacTosilwem meTo-
e ncnbiTaHus He NCNONb3YIOT ApYrne eanHULbI U3MEepPeHNs.

1.4 Hacrosawmi ctaHaapT He CTaBUT CBOEW LiENbIO peLLnTb BCe BONPOChl 6€30MacHOCTU, CBSA3aHHbIE C
ero ucnornb3oBaHueM. Nonb3oBaTenb CTaHgapTa HECET OTBETCTBEHHOCTb 3a obecneyeHne COOTBETCTBYOLLMX
Mep 6e30MacHOCT N OXpaHbl 300POBbA U onpeaenseT uenecoobpasHOCTb NPUMEHEHUST 3aKOHOA4ATENbHbIX
OrpaHu4eHunin nepes ero UCnonb3oBaHUEM.

2 HopmaTuBHbIe CCbINKU

B HacTosiLeM cTaHgapTe UCnonb3oBaHbl HOPMaTUBHbBIE CChINIKM Ha Criegylolne cTangapThbl:

2.1 CraHgaptbl ACTM":

ACTM [0 2386 MeTtog onpeaenenns TemnepaTypbl 3aMmep3aHus aBuaumnoHHblx Tonnus (ASTM D 2386,
Test method for freezing point of aviation fuels)

ACTM [0 4057 PykoBogcTBO Mo pydHomy oTtbopy mpob Hedptn u HedrenpogyktoB (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

ACTM [0 4177 PykoBoAcTBO MO aBTOMaTU4eckoMy oOTOopy npob HedpTM U HedTenpoaykToB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

2.2 CtaHgapT OHepreTMyecKkoro MHCTUTyTa:

IP 16 OnpegeneHvne TemnepaTypbl 3aMmep3aHusa aBnaumoHHblx Tonnme (IP 16, Determination freezing
point of aviation fuels)?

D YTOYHUTB CCbISKM Ha ctaHgapTel ACTM moxHo Ha cavite ACTM www.astm.org unu B crnyx6e noaaepxku KnmeH-
ToB ACTM: service@astm.org. B nHdopmaumoHHom ToMe exerogHoro cbopHuka ctaHaaptoB (Annual Book of ASTM
Standards) cnenyet obpaluaTtbcs k CBOAKE CTaHAAPTOB €XerogHoro copHvka CTaHAapToOB Ha CTpaHuue canTa.

2 Annual Book of IP Standards Methods, Vol 1. Available from Energy Institute. 61 New Cavendish St., London, WIG
7AR, U.K.

UspaHune ocpuumanbHoe
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3 TepMuHbI, onpegeneHna n o603Ha4YeHUA

B HacTosILLeM cTaHgapTe NpYMeHeHbI criefyioLlne TePMUHbBI C COOTBETCTBYIOLUMI OnpeaeneHnsIMu:
3.1 OnpepeneHune. O6WMNI TEPMUH

3.1.1 TemnepaTypa 3amep3aHus B aBMaLMOHHbIX Tonnueax (freezing point): Temnepartypa Tonnmea,
Mpy KOTOPOW TBepAble KpUCTanmbl yrnesogopoaa, oopa3oBaBLUMECS NMPU OXITAXOEHWMMN, UCHE3atoT MPpU NoBbI-
LEeHUN TemnepaTypbl TOMMMBA B KOHKPETHBIX YCITOBUSAX UCTbITAHMS.

3.2 OnpepeneHue. CneunanbHbIM TEPMUH

3.2.1 aBTOMaTM4ecKuMin nasepHbin meton (automatic laser method): MNpouenypbl aBTOMaTUYECKOrO
oxnaxageHusa xXnakoro o6pa3u,a aBMaLMOHHOIo TonnMBa o NnoABneHndA TBepAblX KpUCcTansmioB yrinesoaopoaos
C nocneayLwum perynmpyembsiM NOAOrPEBOM U perncTpaumen TemnepaTypbl, NpyM KOTOPOW KpUcTanmbl yrne-
BOAOPOAOB MOSHOCTLIO NEPEXOANAT B KUAKY0 dasy.

3.3 O603Ha4YeHuA

Cd — TemnepaTypa o6pasua, Npy KOTOpoit B obpasLie onTUYECKUM AeTEKTOPOM KPpUCTaroB B onpee-
NEHHbIX YCINOBUAX UCMbITAHUS 0GHAapPYXXMBaKOT NOsIBIIeHWe TBEPAbIX KPUCTAaISIOoB;

Co — TemnepaTypa obpasua, Npy KOTOPOW ONTUYECKUM AETEKTOPOM HEMPO3PAYHOCTHU B OnpeaeneHHbIX
YCMNOBUSIX UCMbITaHNA B 06pasLie 0GHapYXMBalOT HEMPO3PaYHOCTb;

Do — Temnepatypa o6pasLa, Npu KOTOPOK ONTUYECKUM AEeTEKTOPOM HEMNpo3padYHOCTU B OnpeaeneHHbIX
YCMNOBUSIX UCTbITaHNA B 06pasLie 0GHapyXMBaloT UCYE3HOBEHNE HEMPO3PaYHOCTH.

4 CywHoCTb MeTOAA

4.1 O6paseL oxnaxpaatoT co ckopocTbio (10 +5) °C/MuH, HeNpepbIBHO OcBeLLas Nna3epHbIM CBETOM, U
KOHTPOMMPYOT ONTUYECKUM LETEKTOPOM KPUCTANSIOB Y ONTUYECKUM OETEKTOPOM HEMPO3PaYHOCTU A5 BbisSB-
neHus Hayana obpa3oBaHUs TBePAbIX KpUCTANNOB yrneBogopoaoB. Kak Tonbko Kpuctansbl yrineBogoponos
obHapyxuBaloT 06OMMW ONTUYECKMMU LeTekTopamu, obpasel, Ha4MHalT HarpeBaTb CO CKOPOCTbIO
(3 £ 0,5) °C/muH. Korga nepBoHavansHasi Henpo3payHoCcTb B 06pasLie ucyesaet, obpasel, HarpeBatoT CO CKO-
pocTbio (12 + 1) °C/muH. Temnepatypy obpasua, npu KOTOPOW NOCNegHUE KpUCTansbl yrneBogopOAoOB pac-
NNaensawTCs, YTO OBHaAPYKMBAKOT AETEKTOPOM KPUCTAIOB, PETUCTPUPYIOT KaK TOUKY 3aMep3aHusi.

4.2 Wcnonb3oBaHue annapaTa (6.1) no3BonsieT NOBTOPHO HarpeBaTb obpasel, NpubnM3NTenbHO [0
10 °C, 3aTem oxnaxgaTtb ero CoO CKOPOCTbHO, Yka3aHHOM B 4.1, 4O Tex Nop, Noka AeTEKTOPOM KpUCTasnsoB He Oy-
OyT obHapyxeHbl kpucTanmel yrneesogoponos. ObpaseL HarpeBalT co ckopocTbto (12 + 1) °C/MuH o Tex nop,
rnoka nocrnegHvue KpucTanmbl yrnesogopoAoB He NeperayT B Xuakyto dasy. TemnepaTypy ob6pasua, npu KoTo-
poVi MocrnefHue KpucTannbl yrneBo4OPOAOB pacniaBsATCs, Y4TOo OobHapyXuBalT LETEKTOPOM KpUCTassoB,
PErMCTPUPYIOT Kak TOYKY 3aMep3aHus.

5 3HayeHue u ucnonb3oBaHue

5.1 Touka 3amep3aHus aBMaLMOHHOIO TOMMMBa — 3TO camas HU3kas TemnepaTypa, Npu KOTOPOW B Ton-
nvBe OTCYTCTBYIOT TBEpPAble KpUCTan bl yrneBogopOoAoB, HarnMyne KoTopbIX B TONMIMBHOM CUCTEME BO3AYLLUHbIX
CYO0B MOXET OrpaHNYnTb NOTOK TONNMBa Yepes punbTpbl. TemnepaTypa Tonnmsa B aBUaLMOHHOM TONSIMBHOM
Hake 0BbIYHO CHUXAeTCs BO BpeMsi noreTta B 3aBUCUMOCTU OT CKOPOCTWU BO3AYLUHOIO CyAHa, BbICOTbI U ANu-
TENbHOCTU noreTa. Toyka 3amep3aHus TONNUBa JOSMKHA ObiTb BCerga HWke MUHMManbHoW pabouyen
TemnepaTypbl ToNnMBea.

5.2 Onepaunu cMmelwwmBaHns Tonnmea TPebyoT TOYHOIO U3MEPEHMUS TOYKN 3aMep3aHus.

5.3 B HacTosieM MeToae UCnblTaHWs NOMyYeHHble pe3ynbTaThl BbipaxatloT ¢ TodHocTbio Ao 0,1 °C. Me-
TOA MO3BOMSET COKpaTUTbL Bpems paboTbl onepatopa U UCKYaeT HekoTopble TpeboBaHus, HeobxoaMMble
ans npoeefeHus ncnoitaHun no metogy ACTM [ 2386.

5.4 Ecnu B cneundukaLmm Ha TONAMBO ykasaH Mmetoq ucnoitaHns no ACTM [] 2386, ero He cneayert 3a-
MEHSITb HAaCTOSALWMNM METOAOM UCMNbITAHUS UMW KakKMM-TO ApYrMM METOO0M.

6 AnnapaTtypa
6.1 ABTOMaTW4eckuin annapats)

® EAWHCTBEHHBLIM NOCTABLVMKOM annapaTtypbl, U3BECTHLIM KOMUTETY B HacTosLLee Bpemsi, siensietcst ISL model FZP
5G2s series Freezing Point Analyzer, noctyneH PAC — ISL., BP 70285 — VERSON, 14653 CARPIQUET Cedex, France.

2
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AnnapaT COCTOMT U3 ynpaBnsgeMon MUKPOMPOLECCOPOM UCMbITATENbHON A4YenKkn, obecneunmBaroLlen
OoXnaxaeHue n HarpeBaHue obpasua; CABOEHHbIX ONTUYECKUX AETEKTOPOB At MOHUTOPUWHIa NOSIBAIEHUS 1 UC-
YE3HOBEHUSA KPUCTaroB M HEMPO3PadYHOCTU U perncrTpauumn Temnepatypbl obpasua. MNogpobHoe onvcaHune
annapaTa npuBeneHo B npunioxeHun A1.

6.2 AnnapaT gormkeH 6biTb CHabxeH kamepon anst obpasua, ONTUYECKMMU AETEKTOPAMU, NUCTOUYHMKOM
nasepHoro cBeTa, UMdpOBbIM ANCTIIEEM, CUCTEMAMM OXIAXKOEHNS U HAarpeBaHUs 1 yCTPOMCTBOM 4118 u3Mepe-
HWUst TemnepaTypbl obpasua.

6.3 YCcTpoWcTBO Anst UsMepeHns TeMmnepaTypbl B kKamepe ans obpasua AomkHo obecneynBaTb namepe-
HWe TeMmnepaTtypbl obpasua B agnanasoHe ot MuHyc 80 °C go nntoc 20 °C ¢ paspeluennem 0,1 °C 1 TOYHOCTLIO
0,1 °C.

6.4 Annapat gormkeH obGecnedmBaTb oxnaxaeHune obpasua co ckopoctbio (10 +5) °C/MuUH, HarpeBa-
Hne — co ckopocTbto (3 £ 0,5) °C/MuH n (12 + 1) °C/MuH B gmManasoHe Temnepatyp oT MuHyc 80 °C go nntoc
20 °C.

I pnmeyvyaHune 1 — OnucaHHas annapatypa 3anaTeHToBaHa. CBe,EI,eHMﬂ 06 aﬂbTepHaTI/IBHOVI annapartype
MOXXHO COO6LLI,VITb paSpaﬁOT'-WIKaM mMeToaa.

MpumeyaHue 2— BapuaHT nporpamMmmMHoro oGecneyeHusi, UICMonb3yeMoro B annaparype, sBrnseTcs Bepcuei
Vv 5.3.

6.5 CrtangapTHbIM Wwnpuu, obecneyvsaroLuii BripbickueaHue okoso (10 + 2) cm3 o6pasua, ¢ KOHYUKOM
UM KOHYMKOM-aZanTepoM, XOPOLLUO MOAOrHaHHBIM K BXOAHOMY OTBEPCTUIO UCTbITAaTENbHON Avenkn. MoxHo
MCNonb30BaTh LWNPUL, BMECTUMOCTLIO 10 cM3 ¢ yaansemMbiM KOHYCHBIM coeanHeHemM Tuna Luer.

6.6 KoHTenHep-npnemHuK ansa otxonos, obecneuvmBatowmii coop nepenueatoLierocsi obpasua (cnvea)
npu BNPbICKMBAHUM B UCTIbITATENbHYO A4eliky. MoXHO Cnonb3oBaTb CTaHAAPTHBIN CTEKMNSIHHBIA CTakaH BMeC-
TMocTbio 400 cm3,

7 OT60p Npo6

7.1 TMpoby otbupatot B cootBetctBUM ¢ ACTM [1 4057 unu ACTM [ 4177, unv HaunoHanbHbIMK CTaH-
aaprtamu.
7.2 [na kaxporo ucnbitaHnsa Heobxoanmo He meHee 30 cm? oBpasua.

8 MoparoToBka annapaTtypbl

8.1 YcTaHaBnuBaloT annapaTypy B COOTBETCTBUM C MHCTPYKUMEN N3rOTOBUTENS.
8.2 Bknio4aloT OCHOBHYHO CUIMOBYIO MMHUIO aHanu3aTopa.

9 KanubpoBka u ctaHpapTusaums

9.1 CnegyloT MHCTPYKLMU U3rOTOBUTESS NO SKCNNyaTaumm annapaTypbl ¥ KanMbpoBke MexaHN4ecKom n
3NEKTPOHHOWN CUCTEM.

9.2 [Ins npoBepkM paboumx xapakTepucTUK annapaTtypbl MOXHO MCMONb30oBaTb obpasey, Tonnvea 4ns
aBMaLMOHHbBIX ra3oTypOMHHbBIX ABUraTenen, no KOTOPoOMyY MosTy4eHO BOoNbLIOE KONMYECTBO AaHHbIX NMPU €ro uc-
nbiTaHun no metogy ACTM [1 2386. O6pasupl, ncnonb3yemble B MexnabopaTopHOW NepekpecTHON nporpam-
me ACTM, Takke [OMXHblI OTBeYaTb 3TOMY KpuUTEputo. Takme MnoBepoYHble maTepuanbl MOryT ObiTb
MOAroTOBMEHbI HA OCHOBAHMU NEPEKPECTHbLIX NPOBEPOK BHYTPU KOMMNAHWN.

10 MpoBeaeHue UcnbiTaHUA

10.1 Ha6wupatoT B Wwnpuy nopumio obpasua (10 + 2) cm3, cBo6oaHY0 OT Ny3blpbkoB. CoeanHSIIOT LWNpWUL,
C BXOAHbIM 0TBepcTHeM (pucyHok 1). OnonackueatoT UcTbITaTenNbHY0 AYelky, BBoas B Hee (10 + 2) cm3 o6pas-
ua. N3bbiTok obpasLua nepeTeyeT B KOHTEWHEP-NPUEMHUK AMst OTXOA0B (PUCYHOK 2).

10.2 WcnbiTaTensHyto s4enky ononackneatoT BTOpOW pas, noBTopdas npouenypy no 10.1.

10.3 Ha6wupaioT B Wnpuy nopumio obpasua (10 + 2) cm3, cBo6OAHYI0 OT My3bIPLKOB.

10.4 TMoacoeaAvHSIIOT LINPUL, K BXOOHOMY OTBEPCTUIO (pUCYHOK 1). BBoasT obpasel, B UCNbITaTENbHYIO
AYenkKy; n3bbITok obpasLa cTeyeT B KOHTeNHepP-NPUEMHUK AN 0TX040B (pucyHok 2). Lnpuu B TeyeHne Bcero
NCMbITaHWS OCTaBMSAOT NOACOEAMHEHHbBIM K BXOAHOMY OTBEpPCTUIO ANns obpasua.
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PucyHok 1 — LWnpwvu, BcTaBnek- PucyHok 2 — KoHTeliHep-
HbIll B BXOAHOE OTBEpCTHe NPUEMHUK AnS 0TXOO0B

10.5 HauumHaroT akcnnyaTauuio annapaTtypbl COrfacHO MHCTPYKUMK n3rotoButens. C aToro MoMeHTa oo
pasgena 11 annapat aBToMaTU4eCcku ynpasnseT npoueaypon.

10.5.1 O6paseun oxnaxgaetcs co ckopocTbto (10 + 5) °C/MUH, HENpepbIBHO OCBELLL@aeTCsA NOMsipu3oBaH-
HbIM Fla3epHbIM CBETOM U HEMPEPBLIBHO KOHTPONMPYETCHA ABYMS ONTUYECKMMU OETEKTOPAMUN — OETEKTOPOM
Henpo3paYHOCTU U OETEKTOPOM KpUCTamnmoB (CM. pUcyHok 3), 4Tobbl He MponycTuTb 0Opa3oBaHNE NMEPBbIX
TBEPAbIX KPMCTANoB yrneBoAopoaoB.

AN

10 12 2

1 — kamepa ansa obpasua; 2 — TemnepaTtypHbIv AaTuvkK; 3 — UCMbITaTenbHasa Ayelika Ans obpasua; 4 u 5 — BXoAHOE U BbIXOAHOE OTBEp-
cTusi Anst obpasua; 6 — nasep; 7 — AEeTEKTOP KPUCTAmoB (CM. KPMBYIO CMMOLLHOM NUHUEN Ha pucyHke A1.3); 8 — onTUYeCKMIn KOHTYP;
9 n 11 — nonspusaumoHHble punbTpbl; 10 — oKoLeYKK; 12 — feTeKkTop HENPO3PaYHOCTU (CM. KPUBYIO MYHKTUPHOWM NMHWEN
Ha pucyHke A1.3)

PVIOyHOK 3 — Cxema npuHUMna geTekTmpoBaHUA



FOCT P 54280—2010

10.5.2 lNpun oBHapyxeHn 0EeTEKTOPOM KpUCTarsioB NosBreHus nepebix kpuctannos (Cd), a geTtek-
TOPOM Henpo3padyHocTn — Henpo3payvHocTh (Co) obpasel, HarpeBaeTca co ckopocTbio (3,0 £0,5) °C/MuH
00 Tex nop, Noka ncye3HoBeHMe Hernpo3pavHocTh (Do) He OyaeT oOHapyXeHO AeTEKTOPOM HEMPO3payHOC-
Tn. C 3TOro MoMeHTa obpasel, HarpeBaeTcs o CKOpocThbio (12 + 1) °C/MUH, NpOBOAS MOHUTOPUHT AETEKTO-
pom kpuctannoB. Korga getektopom kpuctanmnoB OygeT 3aduMKCUMpPOBAHO WMCYE3HOBEHME MOCNefHMX
KpucTanmnoB, permctpupyeTcsa Temnepartypa obpasua, npyM KOTOpOW nocnegHue KpucTanmbl yrineBogopo-
OOB NepexoasT B Xuakyto dasy. [Nprumep KpuBoW eTEKTUPOBAHUS NpuBeaeH Ha pucyHke A1.3 (cm. A1.2.12
npunoxenus A1).

10.5.3 3aperncrpmpoBaHHyo TeMnepaTypy CpaBHMBAKOT C TemMrnepaTypou, Npy KOTopol Bbinn obHapy-
XeHbl nepBble kpuctannsl (Cd). Ecnu 3apeructpMpoBaHHas TemnepaTypa Bblille Temnepatypsl (Cd), To ee pe-
TMCTPUPYIOT Kak TeMnepaTypy 3amep3aHusl.

MpumeyvyaHne 3—B GonblwuHCcTBE cryyaeB Aencteust no 10.5.3 cunTaloT KOHLOM UCMbITaHUS (CM. Tak-
xe 10.5.4).

10.5.4 Tpwn onpenerneHHbIX 06CTOATENBLCTBAX NOCIE U3MEPEHUI, MPOBEAEHHbIX annapaToM, BbINOSIHS-
IOT BTOPOW LMK UCNbITaHWUSA, Kak yka3aHo B 10.6.

M pnmeyvyaHune 4 — 3710 00CTOATENBLCTBO MOXET YKa3blBaTb Ha Hanun4yne 3arpAa3HeHnd o6pa3ua mMaTtepuanom,
OTNTIMYHbIM OT aBMaLIMOHHOIo TonnMea, U Ha HEBO3MOXXHOCTb NMPUMEHATb YCTaHOBNEHHYO NPEeLUn3NOHHOCTb.

10.6 BTopoW ncnbiTatenbHbINA LMKIT:

10.6.1 VcxogHbin obpasel HarpeBaeTca o 10 °C n 3atem oxnaxgaetcs co ckopocTbio (10 + 5) °C/MuH
MpW HENPEpPbLIBHOM OCBELLEHMN NCTOYHMKOM NMONAPM30BaHHOIo nasepHoro ceeta. ObpaseL, HenpepbIBHO KOH-
TPONMPYeTCst ONTUYECKNM AETEKTOPOM KPUCTannoB (PUCYyHOK 3), 4ToObl HE NponycTUTL 0Opa3oBaHNe NepPBbIX
TBEPAbIX KPMCTANOB YrneBoAopoaoB.

10.6.2 Kak Tonbko feTekTop KpucTanioB obHapyxuBaeT nosiBreHune nepsbix kpuctannos (Cd), obpasel
oxnaxpgaeTcs ewe Ha 5 °C, 1 3aTeM oxnaxgeHne npekpaLlaeTcs.

10.6.3 O6pasey, HarpeBaeTcst Co ckopocTbio (12 + 1) °C/MUH Npu OQHOBPEMEHHOM KOHTPOIE AETEKTO-
poM kpucTannoB. Korga ncyesHoBeHWe nocregHnx KpUCTannoB obHapyXuBaeTcsi AeTEKTOPOM KpUCTansos,
perMcTpupyeTcst TeMmnepartypa obpasua, Npy KOTOPOW NnocregHne KpucTanmbl YrneBoAopoaoB nepexoasnT B
XMAKyto dasy, kak TemnepaTtypa 3amep3aHusi.

MpumevyaHune 5—Tlpuycnosuax no 10.5.4 peub naet o BOIMOXHOM 3arpsis3HeHun obpasua. B atom cnyyae
ONns cBeAeHUs K MUHUMYMY ANUTENbHOCTU UCTbITaHWUS NMPUMEHSIETCS CKOPOCTb HarpeBaHus Tomnbko (12 + 1) °C/MuH.

10.7 Kak Tonbko annapart permctpupyeT TemnepaTtypy 3amep3aHus, UChblTaTenbHas a4yenka HarpesaeT-
Csl 0 TeMnepaTypbl OKpyXatoLLern cpeabl. Ha pucyHke A1.3 npuBeaeHsbl ABa NpuMepa uUcnbITatensHoro npo-
uecca: 0OAvH — C YNCTbIM PEeaKTUBHBLIM TONMNMBOM, OPYro — C 3arps3HEeHHbIM PEaKkTUBHBLIM TOMNSNBOM.

10.8 Temnepatypa 3amep3aHusi asTomatmdeckn okpyrnsaetca go 0,1 °C, n ee nokasbiBaeT npubop Ha
avcnnee.

10.9 OTcoegumHAOT WNpUL, AN BNpbICKMBAHWS OT OTBEpCTMS A5is BBoda obpasua. [nsa npoBegeHus
CrefyoLero CNbITaHNst UCNblTaTeNbHas A4Yenka JOMKHA ObITb ounLLeHa.

11 OTtyeT

11.1 3anuckiBatoT TemnepaTypy, 3apernctpmpoBaHHyto B 10.8, B kauecTBe TeMmnepaTypbl 3aMep3aHus,
onpeaeneHHon nNo HacTosiLemMy MeToay.

12 Mpeun3snoHHOCTb U cMeLleHue (OTKITOHEHMe)

12.1 MpeunsnoHHOCTb

MpeLumn3noHHOCTb MeTOAAa UCMbITaHWS, onpeaeneHHas CTaTUCTUYECKUM UccrnegoBaHemM mexnabopa-
TOPHbIX Pe3ynbTaToB UCMbITaHWSA, CreayHoLLas:

12.1.1 MNMoBTOpPsAAEMOCTL (CXOANUMOCTD)

PacxoxaeHvne mexay AByMS pesynsratamu UCNbITaHUS, NONy4YeHHbIMW OOHUM 1 TEM XKe OrnepaTopoM npwu
NMPUMEHEHWN OHOW M TOW e annapaTtypbl NPy MOCTOAHHO AENCTBYHOLLMX YCIOBUAX HA MOEHTUYHOM Uccreaye-
MOM MaTtepuare npu HopmasrnbHOM ¥ MpaBUIbHOM NPOBEAEHNM MeToAa UCMbITaHUA, MOXeT npesbiwats 0,6 °C
TOMbKO B O4HOM Cryyae u3 ABaguaru.
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12.1.2 Bocnpou3sBoaMMOCTb

PacxoxgeHve mexgy ABYMSI €AVHUYHBIMA 1 HE3AaBUCUMbBIMW pe3yribTaTtamu, NONTyYEeHHbIMU Pa3HbIMM
onepaTtopamu, paboTaLmMm B pasHbix nabopaTtopusix, Ha MAEHTUYHOM MaTepuarne B TeYeHne ANUTENbHOro
BpeMeHu, MoxeT npesbiwaTb 0,9 °C Tonbko B 04HOM crnyvae u3 asaguatu.

12.2 CuctemaTnyeckas nNnorpewHoCcTb

CucTemMaTUYecKyto NorpeLLIHOCTb HeMb3s YCTaHOBUTbL, MOCKOMNbKY OTCYTCTBYHOT XUAKUE CMECU yrneBoao-
POLOOB C M3BECTHOWN TEMMNEPATYPOI 3amMmep3aHms], KOTOpble UMUTUPYIOT aBUaLMOHHbIE TONNMBA.

12.3 OTHOCUTeNnbHas cMcTeMaTuyeckas NOrpeLHoOCTb

PesynbTaTthl no Bcem obpasLuam no mexnabopaTtopHon nporpamme Obinv uccneaoBaHbl HA OTHOCUTENb-
HYI0 CUCTEMATMYECKYH0 NOrPELLHOCTb COOTBETCTBEHHO NO MeTogam mucnbitTanni ACTM [ 2386 m IP 16. Habnto-
[anocb cMcTeMaTnyeckoe OTKITOHeHKe, KONMYECTBEHHO onpeaensemoe no cneayollen popmyne

ACTM [] 2386 nnmn IP 16 = X — 0.347, (1)

roe ACTM [] 2386 nnu IP 16 — cpeaHee 3HaveHue pe3yrnbTaToB UCMbiTaHus no metogam ACTM [1 2386 nnu
IP 16;
X — cpefHee 3HayeHne pe3ynbTaToB UCMbITAHUSA N0 AaHHOMY METOAY UCMbITaHUS.

12.3.1 MNMpumep — [ns pesynbmama no ACTM [ 2386 u IP 16, paeHo20 muryc 60 °C, pesynbmam
no Hacmosiuwemy memody ucnbimaHusi paeeH muHyc 59,65 °C unu Ha 0,347 °C ebiwe pe3ynbmama rno
ACTM [ 2386 u IP 16.

12.3.2 OgHako OTHOCUTENbHOE CMELLEHME HaxoauTcsa B Npedenax BOCNpon3BOAMMOCTN 000MX MeTo-
0B UCMbITaHWS.

12.3.3 BocnpoussoammocTb nepekpecTtHoro metoga (Rxy), onpeaeneHHas Mexay HacTosWwuM MeTo-
OOM ucnbiTaHust 1 metogoM mcneitanna ACTM [1 2386, pasHa 1,9.

12.4 [aHHble N0 NPELM3MOHHOCTU NOJTyYeHbl U3 MporpamMMbl MexnabopaTopHbIX CPaBHUTENbHbLIX UCTbI-
TaHun 2003 r. YyacTHUKM NpoaHanuanpoBanu cepumn ns 13 obpasuoB pasHbiX aBMALMOHHbBIX TONSMB B Auana-
30He Temnepartyp oT MuHyc 42 °C go muHyc 60 °C. B wmcnbiTaHusax ydactBoBanu 13 nabopaTopuii Mo
NCNbITaHMAM aBTOMaTUYECKUM Nas3epHbIM MeToAoM M 15 — no ucneiTaHnam metogamm no ACTM [1 2386 nnu
IP 16, KoTopble NpoBOAAT Bpy4dHYt0. CTaTUCTUKA NPELM3NOHHOCTM NOMTy4YeHa U paccunTaHa Ha OCHOBE pa3spe-
weHusa 0,1 °C, npeanoXXeHHOro aBTomaTU4eCKMM nasepHbIM MeTogom. CBeaeHus no Trunam obpasLoB 1 UX co-
OTBETCTBYIOLLE cpeHel TeMnepaType 3amep3aHnsa CoaepXaTcs B UCCneaoBaTenbCkoM oTyeTed).

4 MoaTteepxaatowme aaHHbIe (NporpaMMbl MEXITabopaToOPHbIX CPaBHUTENbHBLIX UcnbiTaHuin 2003 r.) HaxoasaTcs B
ACTM International Headquarters 1 moryT 6bITb NonyyeHsbl No 3anpocy B Research Report RR D02-1572.
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MpunoxeHue A1
(o6sA3aTenbHoe)

OeTtanu annapatypbl

A1.1 Obuwee

McnblTaTenbHbIN annapar, KOHTPoNUpyeMblii MUKpONpoL,eccopoMm, onucaH B A1.2 n npeacrtasneH Ha pycyHke A1.1.
A1.2 WcnbiTaTenbHbI annapat cocTouT u3 Tpybku Ans BBoga obpasLia, oNnTUYECKNX AeTEKTOPOB, UCTOYHMKA Nasep-

HOro cBeTa, kamepbl A4na obpasua, TemnepaTypHOro AaTynka, CUCTEMbI OXNaXKAEHNSA U CUCTEMbl HarpeBaHusa 1 npeacTas-
neH Ha pucyHke A1.1.

23,7+0,1

XXX XXX XXX

22+2

NcnbiTatenbHas syenka

66
s

16 £
(- (-

0
0

42

MuHUManbHbIE pasmepbl antoMUHMeBoro Grnoka

(- (-

0
NSV SIS
EEREERE

OxnaxpgeHune 1 HarpesaHWe NOAAETC Ha CTOPOHbLI AYENKK

1 — antoMuHWeBBbIN 6110K; 2 — nonsApusyWwmii GunbTP; 3 — nasepHbI UCTOYHKK CBeTa (nasep ¢ ANWHON BonHbl 650 HM); 4 — BxogHOe
oTBepcTve Ansa obpasua; 5 — BbIXOQHOE OTBepCcTME Ans obpasua; 6 — nonapusyowmnin punbTp; 7 — NPMEMHKK CBETa (AeTEeKTUpoBa-
Hue); 8 — TemnepaTypHbI AaTymk; 9 — okolleyko; 70 — NpUeEMHMK cBeTa (HeNpPO3paYHOCTb)

PucyHok A1.1 — VcnblTaTenbHbln annapat
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A1.2.1 UcnbiTaTenbHasa YacTb BKIHOYaeT TPyOKy Ans BBoAa ob6pasua, onTuyeckne AeTeKTopbl, UCTOYHUK NTa3epHOro
cBeTa, kamepy Anst o6pasua, TemnepaTypHbI AaTymK, yCTPONCTBO AN OXNaXO4EHUSA U HarpeBaHus, NpMHUMNnanbHas cxe-
Ma coeMHEeHUs KOTOpbIX NpeAcTasneHa Ha pucyHke A1.2.

2]

o

R

1 — kamepa ans obpasua; 2 — onTUYeckoe AeTekTMpoBaHue; 3 — Lnpuvy BMecTUMocTbio 10 cM®; 4 — ucnbITaTenbHas AYeika;
5 — MuHUKOMNpeccop; 6 —TemnepaTypHbIN AaT4uK; 7 — KOHTEeNHep ANnst OTXO40B

PucyHok A1.2 — Cxema ucnbiTaTenbHOro annapaTta

A1.2.2 Kamepa pgnsa obpasua BKMAYAET antoMUHUEBLIN OMNOK C BbICBEPSIEHHbIM OTBEPCTMEM OMaAMETPOM
(3,7 £ 0,1) mm, anvHoM (22 + 2) MM. HapyxHble pasmepbl antoMnHMeBoro 6rnoka AomkHbl ObiTb He MeHee 66 x42 x 16 Mm
(cm. pucyHok A1.1).

A1.2.3 TemnepaTypHbI gaT4mK, 06ecneynBatoLLnii USMepeHne TeMnepaTypbl C TOUHOCTbIO He MeHee 0,1 °C B guna-
nasoHe ot nntoc 20 °C go muHyc 80 °C. [atumk kanubpyloT He pexxe ogHOoro pasa B 12 mec, n ceptudukaT kanubposkn
[OOMKEeH BKINoYaTb KOpPEeKTMPoBKM Anst Temnepatyp nntoc 20 °C, muHyc 40 °C n muHyc 80 °C. [aTtynk 4omKeH OblTb BMOH-
TMPOBaH B HO KaMepbl AN o6pasua B No3vuun, yaobHON AN TOYHOro U3MepeHus Temnepartypbl o6pasua.

A1.2.4 Cuctema oxnaxaeHus, obecneumBatolLlas perynmpoBaHue TeMmnepatypbl 06pasua B auanasoHe NporHo3u-
pyeMbIx TeMnepaTtyp ucnblTaHusi ¢ ToyHocTelo 0,1 °C.

A1.2.5 Cuctema HarpeBaHus, COeAMHEHHAs ¢ kamepoWn anga obpasua, obecneunBaroLlasi perynMpoBaHme Temnepa-
Typbl 06pasua B Avana3oHe NPOorHo3mpyemMbix TeMnepaTyp ucnbiTaHns ¢ TouHocTeio 0,1 °C.

A1.2.6 OnTtudyeckas cuctema AeTEKTMPOBAHUA — 3TO SMIEKTPOHHAsA oNTMYeckas cuctema Aanst MOHUTOpUHra obpas-
ua Ha NosiBreHne/McHe3HOBEHME KPUCTarnNoB yrnesoaopoaos. [AnnHa BoMnHbl Ta3epHOro NCTOYHMKA CBeTa A0IMKHA ObITb
(650 + 20) HM mowHOCTBI0 3 MBT. CrcTema AomkHa COCTOATb M3 Nepeaarymka ceeTa 1 ABYX MPUEMHUKOB CBETa, AETEKTO-
pa KpMCTansoB u AeTeKTopa Henpo3payHocTu. [1Ba dounbTpa Ans Nonspm3aummn cBeTa A0MKHbI ObITb pa3MeLLEeHbl Y KaXkao-
ro KOHUa BbICBEPIEHHOro oTBepCcTUs AmvameTpoM 3,7 MM Kamepbl Ans obpasua (A1.2.2). NpruemMHMK Henpo3payHoCTH
JomkeH ObITb NoMelLeH Ha paccTosiHum (6,0 + 0,5) MM OT KpaiHEro OTBEPCTUSA Kamepbl AN o6pa3ua Ha CTOPOHe Kn3rny4a-
Tens nog yrrnom 90°. OkoLeYvKo AeTeKTopa HEMpPO3paYyHOCTU JOJMKHO CONprKacaThCs C BbICBEPNEHHLIM OTBEPCTUEM (OMa-
meTpom 3,7 MM) KaMepbl Anst obpasua.

MpnmevyaHnune A1.1— Korga obpaseL ABMSETCA rOMOr€HHOW XMAKOCTbIO, TO AETEKTOPbl KPUCTANIIOB U He-
Npo3payvyHOCTU HE NPUHUMAIOT HUKaKoro curHana. CurHanel, NpUHATbIE 4eTEKTOPOM KPUCTAINOB U AETEKTOPOM HeMnpo3pay-
HOCTW, nepefalwTcs B CUCTEMY MUKporpoLeccopa W aHanuavpytotcs. Korga B obpasue MnosiBNSTCA KpucTanmbl
yrneBoaopoaoB, Ny4OK CBETa paccemnBaeTCs 1 CUrHan NnpuHMMaeTcs Ha 0boux geTekTopax. TunnyHas cxema ucnbitaTenb-
HOro annapara npvBegeHa Ha pucyHke A1.2.

A1.2.7 HapyxHas rpaHuua annapata. ToyHasa cxema MOXeT MEHATLCS, OAHAKO HUXe NpUBeAeHbl peKoMeHayeMble
aucnneun n HaxnmHble KHonku. B kauecTBe npumepa Ha pucyHkax A1.4 u A 1.5 npeacraBneHbl BHELLHWE NaHeN TUMUYHbIX
ncnblTaTenbHbIX annapaTos.

A1.2.8 [ncnnen otobpaxaeT nsmeHeHne TemnepaTypbl 06pasLia BO BpeMs UCTbITaHWUSA U Ha PasHbIX MEHIO Npeso-
cTaBnseT MHPOPMALMIO O COCTOSIHUM annapaTypbl. [lucnnen AomkeH NokasbiBaTb COOTBETCTBYOLEe coobLieHre, ecrnu
annapat paboTaeT BXOMOCTYIO U He BbIIBNIeHO AedeKToB. B KOHLEe ucnbiTaHns Ha gucnnee nossnseTcs pesynestat. fon-
)KHO ObITb BO3MOXHbIM OTODpaeHve Ha Ancnnee ypoBHS paccesiHHOro cBeTa, MPUHMMaeMOoro ONTUYECKUMU AeTeKTopamu.
[nsa GbICTPOro ycTpaHeHWs Henonagok MHOPMaLUus 0 HAX MOXeT OblTb MCMOMb30BaHa 06CMYyXMBAIOLLMM NePCOHanoM.
Ecnun obHapyxeHa Henonagka B OGHOM M3 OCHOBHbIX KOMMOHEHTOB annaparta, gucnnen otobpaxaeTt AnarHoCTU4ecKoe Co-
obuweHwne. NogpobHoe 06bACHEHNE ANarHOCTUYECKMX COOBLLLEHNIA NPUBELEHO B PYKOBOACTBE U3roTOBUTENS MO OOCHYXK-
BaHMUI0.
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A1.2.9 KHonku MeHto 4aroT onepaTopy AOCTYN K pa3HbIM MEHL0, Hanpumep nepecyeT Temnepartypbl U3 rpagycos Lienb-
cus B rpagycbl ®apeHrenta n HaobopoT, MpU 3TOM OTMEYaEeTCs, YTO LWkana Lienbcus paccmatpmnBaeTcsi Kak cTaHgapTHas.

A1.2.10 KHonka nycka no3BonsieT oneparTopy 3anyckaTb MocnefoBaTenbHOCTb MU3MEPEHUS Npu BBeAEeHMM obpasua.

A1.2.11 KHonka ocTaHOBKM NO3BOMSET onepaTopy oCTaHaBnvMBaTh NocrnefoBaTenbHOCTL n3MepeHns. Nocne Haxa-
TUS Ha 3Ty KHOMKY annapaTt HeMeaJ IeHHO NpeKpaTuT nocrneaoBaTenbHble n3MeperHnst n byaeT noagaepxmeaTtb obpasel, npu

Temnepartype oKpyXatoLlien cpeabl.

A1.2.12 MNonyyeHne guarpaMmmMbl npoLecca UCMbITaHUS BO3MOXHO TOMbKO C BbIXOOHbIM YCTPOUCTBOM. [Mpumepsbl
BO3MOXHbIX KPMBbIX CUrHana npuseaeHsl Ha pucyHke A1.3. MNMpodune nameHeHus Temnepatypbl obpasLa, He JOCTYMHbIN
Onsi onepaTopa, npuBeeH Ha pucyHke A1.3 onsa ny4yiero NoHMMaHust npodunen oxnaxaeHns obpasua. Kaxgoe tonnmeo

CBeToBble CurHanbl
A

[MNpumep curHanoB AeTEKTUPOBaHMUS
N HeNpo3pavyHOCTUN YNCTOro peakTUBHOIo Tonnnea

1 T\
\
Do) \
\\
\
cd \
— — — OnTu4yeckun curHan
CuvrHan getektopa
___________ o/ D N —— ——— —
Temnepatypa obpasua -
f
[(10 £ 5) °C/mue| ~ ([(3 £ 0,5) °C/mmH| 2

(12 £ 1) °C/m

A N

¢/

|

Mpodunb Temnepatypbl 06pasua

dasza oxnaxageHus

5

6

dasza 3anuc

Mpumep cuUrHanoB AeTeKTUPOBaHWS

1 HEeMpOo3paYHOCTH 3arpsI3HEHHOTO PeaKTUBHOI
Tonnuea

— — — OnTuyecknin curHan

CurHan getektopa

\

1 — TemnepaTypa 3amep3aHus; 2 — He KOHTPONMpyeTcsi; 3 — TemnepaTypa 3aMep3aHusi; 4 — TeMnepaTypa Henpo3payHocTH; 5 — Tou-
Ka 3amep3aHus 3arpsa3HeHnst; 6 — nccreqoBaHve 3arps3HeHnst; 7 — NOBTOPHOE HarpesaHune; 8 — TemnepaTypa 3amep3aHus

PucyHok A1.3 — [uarpamma npouecca UcnblTaHus
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1 Kaxaoe 3arpsisHeHue GyayT faBaTh pasHble KpuBble AeTekTMpoBaHus. OQHaKo Npu UCMbITaHWKM OZHOTO U TOrO e TUna
obpasLa KpuBble CUrHanoB AEeTEeKTUPOBaHUS M HEMpo3pavyHOCTU OCTalTCs MOAEHTUYHBIMU. JTO MO3BONSAET onepaTopy
onpenensT oTreYyaTok o6pasua 1 BeisBNATb MoaudukaLmio noboro npoaykTa npu cpaBHEHNM KpUBLIX curHana. MNuku, oT-
MeYyaeMble Ha KpUBOM nof HaummeHoBaHMeM «CurHan OeTekTMpoBaHMsI», COOTBETCTBYIOT MoAuduKaLMn nonspusaumm
cBeTa, NPOXOAsLLEro Yepes UcnbiTyemblii obpasel,. Moandukaums nonspusaumnm cosngaeTcs NPUCYTCTBUEM KPUCTANOB B
obpasue ansa ucnbiTaHus. Kpueasa nod HaMmeHoBaHUeM «YuUCToe peakTUBHOe TOMNMBO» AaeT npumMep obpasua 6es 3a-
rpsiaHeHus:. Myku, oTMeYaemMble Ha KpUBOW CUrHana AeTEKTUPOBAHWS, NMOKa3biBalOT NOSIBIIEHUE NEePBOro KpucTarsa v nnae-
neHue nocnegHero kpuctanna. C 3arpsisHeHHbIM 06pa3LOM MOXHO HabnoaaTb HECKONBKO MUKOB. JTO COOTBETCTBYET
KpucTannmsauum 3arpsisHUTenNs, 3a KOTOpbIM crieayeT Kpuctannusauns peakTBHOro Tonnvea. B gaHHOM YacTHoM criyyae
BO BpeMsl CTaguu NoaorpeBa niaBfeHne KpUcTanioB peakTUBHOMO TOMMMBA W MNaBfieHWe KPUCTanmoB 3arpsAsHsioLLen
npumMecyn HabnoaaT NpY pasHbIX TemnepaTtypax. ATO yKkasblBaeT Ha Hanuume 3arpAasHsaioLLe NPUMeECH.

MpnmevyaHnune A1.2—lNonHoe onMcaHne yCTaHOBKW, MHCTPYKLMM MO MOHTaXY Y MHCTPYKLUWUW MO YXOAY coaep-
aTcs B pyKOBOACTBE U3rOTOBMTENS, KOTOPbIM CHabXeH Kaxabli annapart.

DL FIP 5G2s=

1 — knaBuwm ynpasnenus; 2 — knasuwmn: OctaHoBka, Bo3spaT, ABapuiiHas octaHoBKa; 3 — knasuwwa ynpasnexuns LCD — gucnnen Ha
XKMOKNX KpUcTanmnax (Kugkokpuctannmyeckun aucnnew); 4—8-ctpounbii LCD, ocBellaembiit c 06paTHOM CTOPOHbI; 5 — KnaBuLLM BbI30Ba
(akTmBM3aLMK) MEHIO UMK KHOMKa Ans otobpaxeHus Ha LCD; 6 — undpoBas BcrnomoraTtenbHas knasmartypa 1 KnasuLiv OTMEHbI M BBOAA

PucyHok A1.5 — BHeluHasa naHens annapaTta
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Mpunoxenne OA
(cnpaBo4Hoe)

CBeaeHUsi 0 COOTBETCTBUM CCbINTOYHbIX CTaHAAPTOB CCbINTIOYHbLIM HaLMOHaNbHbIM CTaHAapTam
Poccuickon ®epepaumnm (M 4ENCTBYIOWMM B 3TOM Ka4yeCTBEe MEXrocyaapCcTBEHHbIM CTaHAapTam)

Tabnuua OA.1

O603HavyeHne CCbINTOYHOro CteneHb O603Ha4yeHne N HaumeHoBaHue COOTBETCTBYOLLEro HauMoHanbHOro
CTaHOapTa COOTBETCTBUA CTaHOapTa

ACTM [] 2386 IDT FOCT P 53706—2009 «Tonnuea aBmaLmoHHble. MeToq onpeaene-
HUS TEeMNepaTypbl 3amMep3aHns»

ACTM [ 4057 MOD FOCT P 52659—2006 «HedTb 1 HedpTenpoaykTsl. MeToab! py4Horo
oTbopa npob»

ACTM [ 4177 — *

IP 16 — *

* COOTBETCTBYIOLLUMIA HALMOHamNbHbIA CTaHAAPT OTCyTCcTBYET. [10 ero yTBepXaeHUs pekoMeHayeTcsl UCMnorb30BaTh
nepeBof Ha PyCCKUI A3blk fl@aHHOTO cTaHaapTa. MNepeBoa AaHHOro ctaHaapTa Haxogutces B ®eaepansHoM MHopmaLum-
OHHOM (pOHAE TEXHUYECKMX PErnameHToB N CTaHOAPTOB.

MpwumedyaHune— B HacTosiLeln Tabnuue ncnonb3oBaHbl creaylolme ycrnoBHble 0603Ha4YeHNst CTEMEHU COOT-
BETCTBUSA CTAHOaAPTOB:

- IDT — ngeHTn4YHbIE CTaHAAPTHI;

- MOD — mogmduumpoBaHHble cTaHAapThbl.
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FOCT P 54280—2010

YOK 662.753.1:006.354 OKC 75.160.20 529 OKCTY 0209

KntoyeBkle crioBa: Tonnuea Ans aBUaLMOHHbIX Fa3OTyp6VIHHbIX asurarenen, TeMneparypa 3amep3aHud, aBTo-
MaTU4eCKnin na3epr|17| MeTon, Kpuctansbl yrnesogopoaos

Pepaktop J/1./. Haxumosa
TexHuueckui pegaktop B.H. lpycakosa
Koppektop M.C. Kabawosa
KomnbloTepHas BepcTka B./. puuwjeHko

CpaHo B Habop 09.02.2012. MognucaHo B nevaTb 20.02.2012. dopmart 60x84 /5. [apHutypa Apuan.  Ycn. neu. n. 1,86.
Yy.-u3g. n. 1,30. Tupax 121 ak3. 3ak. 180.

eryn « CTAHOJAPTUH®OPM», 123995 Mocksa, paHaTHbIV nep., 4.
www.gostinfo.ru info@gostinfo.ru
HabpaHo Bo ®I'YMN « CTAHOAPTUH®OPM» Ha M3BM.
OtnevaraHo B punuane Oryrt « CTAHOAPTUH®OPM» — tun. «MockoBckuii nedaTtHuky, 105062 Mockea, J1snuH nep., 6.
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