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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 NMOAIrOTOBIEH OTKkpbITEIM akUUoHEpHBLIM 0DLEeCTBOM «BCcepOoCCUUCKNA HayuyHO-UccnegoBaTeNb-
CKUW UHCTUTYT no nepepadoTtke HedpTU» (OAO «BHUW HI'») Ha ocHOBe COBCTBEHHOMO ayTEHTUYHOIO NEpeBo-
0a Ha pyCCKUM A3bIK cTaHaapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHunyeckum komutetom no ctaHgaptusaumm TK 31 «HedpTaAHbIe TONNMBa U CMa304YHbIE
MaTepuanbi»

3 YTBEP>XOEH W BBEAEH B AEVCTBWE Mpukazom deaepansHoro areHTcTea no TEXHUYECKOMY pe-
r'ynmpoBaHuio U meTpornorin ot 27 aekadbpsa 2010 r. Ne 1116-cT

4 Hactodawun ctaHgapTt ngeHtudeHd ctaHgapty ACTM [1 7153—05 «MeToag ncneitaHMa TemMmnepaTypbl
3amMeps3aHnga aBMaLUUOHHBIX TONNMB (aBTOMaTU4Yeckn nasepHoi metod)» [ASTM D 7153—05 «Test method
for freezing point of aviation fuels (automatic laser method)»].

HaunmeHoBaHMe HacToALWero ctTaHgapta UsSMeHeHO OTHOCUTENbHO HaUMMeHOBaHUA YKa3aHHOIo ctaHaap-
Ta ana npusegeHna B cooteeTcTBUe ¢ [OCT P 1.5—2004 (nogpasaen 3.5).

[1py NpUMeHeHn HaCcTOALLEro ctTaHaapTa pekoMeHOyeTcs UCNONb30BaTbh BMECTO CChINTOYHBIX CTaHaap-
TOB COOTBETCTBYHOLIME UM HauuoHanbHble cTaHgapTel Poccunckon depepaumnm M MeXrocygapCTBeHHbIe
CTaHaapThbl, CBeAeHNS O KOTOPLIX NpuBedeHbl B AONONMHUTENbHOM NpunoXxeHun A

5 BBEAEH BI'NEPBbIE

ViHcbopmayusi 06 UMEHeHUSIX K HacmosilweMy cmaHoapmy riybriukyemecsi 8 eXke200H0 u30asaeMoM UH-
opMalyUOHHOM yKazamerne «HalyuoHanbHbIe cmaHoapmabl», a Mekcm U3MeHeHUU U rMorpasoKk — 8 eXeMe-
CSYHO U30asaeMbiX UHGhbopMallUOHHBIX yKa3zamersax «HauuoHaneHbie cmaHoapmebi». B cniy4dae rnepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e2o cmaHoapma coomeemcemesyroujee yeseoomMrieHue byoem ornybriukoeaHo
8 eXXeMeCSIHYHO u3dasaeMOoM UHDOPpMaUUOHHOM YKa3amerne «HauuoHanbHbie cmaHoapmebl». Coomeemcemay-
fowasl UHgpopmMayusi, yeeOoMIIeHUe U meKecmhbi pa3Melaromcs makxe 8 UHQopMalUUOHHOU cucmeme obuiezo
ro1b308aHUsT — Ha ouyualnbHOM caume PedeparibHo20 a2eHmcemea o MmexHU4YeCKoMy pez2yrupogaHuro U
Mempornozauu 8 cemu MIHmepHem

© CtaHgaptuHdopm, 2012

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

TOIMNJMNBA ABUALLMOHHDbIE

OnpepeneHue TeMmnepaTypbl 3aMep3aHUa aBTOMaTUu4eCcKUM nasepHbIM MeTOA0M

Aviation fuels. Determination of freezing point by automatic laser method

[lata BBeaeHna — 2012—07—01

1 O6nactb NpMeHeHUA

1.1 HacTtoawmun ctaHgapT ycTaHaBNMBaeT MeTod onpedeneHna tTeMmnepaTtypbl, HAXKe KOTOPOW B TOMNIIN-
BaxX ANS aBMaLMOHHBLIX ra3oTypOUHHBIX ABUraTenei Moryt obpasoBbIBaTLCA TBepAble KpUcTanbl yrneBoao-
poaa.

1.2 HacTosiwmnm metog MOXeT ObITb UCNOMb30BAaH AN onpeaeneHnst TemnepaTypbl 3aMep3aHns B Ana-
nasoHe oT MmuHyc 80 °C go nntoc 20 °C, ogHako pesynbTaThbl MeXxnabopaTopHbIX UCNbITAHWA, NPUBEAEHHbIE B
12.4, pacnpocTpaHdaloTCca Ha TONNMBA C TeMnepaTypoun 3amMmepsaHnga TONbKo B AnanasoHe oT MuHyc 60 °C ao
MUHYC 42 °C.

1.3 B KadecTBe cTaHOapTHLIX crneayeT paccMmaTpuBaTh 3HavyeHunsa B eguHuuax C. B HacTodwemM MeTo-
Oe UCnbiTaHUA He UCMONb3YINT Apyrne eauHuLbl UsMepeHuns.

1.4 HacTtoswmn ctaHaapT He CTaBUT CBOEN LIENbio PeLnTb BCe BOMPOCHl 6€30MacHOCTU, CBSA3aHHbIE C
ero ncnonb3oBaHueM. lNonb3oBartesnb cTaHaapTa HeceT OTBETCTBEHHOCTL 3a obecnevyeHne COOTBETCTBYHOLLMX
Mep 0e30nacHOCTU 1 oXpaHbl 3A0POBbA U onpeaensieT LenecoodbpasHoCTb NPUMEHEHUS 3aKoHOAATENbHbIX
orpaHu4eHnn nepeq ero UCNonb3oBaHUEM.

2 HopMaTuBHbIE CCbINKN

B HacTosWeM cTaHaapTe UCNonb3oBaHbl HOPMaTUBHbLIE CChINKN Ha crnegyowmne ctaHaapThl:
2.1 CraHpapTtbl ACTMY:

ACTM L1 2386 MeTtoa onpeaeneHnst TemnepaTtypbl 3amep3aHis aBnaumMoHHbIX Tonnme (ASTM D 2386,
Test method for freezing point of aviation fuels)

ACTM [ 4057 Pykooacteo no pydyHomy oToopy npod HedpTu U HedpTenpoayktoB (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

ACTM L1 4177 PykoBoaAcTBO Mo aBTOMaTUdecKkoMy oTbopy npod HedpTM U HedpTenpoayKToB
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

2.2 CTaHaapT SHepreTudeckoro MHCTUTyTa:

IP 16 OnpepeneHne temnepatypbl 3aMmep3aHua aBnaLnoHHbIX Tonnme (IP 16, Determination freezing
point of aviation fuels)?

Y YTOUHWUTB CCbINKM HA ctangaptel ACTM moxHo Ha cante ACTM www.astm.org unu B cnyxbe noaaepXku KrineH-
ToB ACTM: service@astm.org. B nHchopmaunoHHom tome exerogHoro cbopHuka craHgaptoB (Annual Book of ASTM
Standards) cneagyet obpawartecs K CBOAKE CTaHAAPTOB €XerogHoro cbopHuka cTaH4apToOB Ha CTpaHuue canTa.

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

U3pgaHne odbvumanbHoe
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3 TepMuHBLI, onpepeneHna n o6o03HavYeHus

B HacTosiwem cTaHgapTe NpUMEHEHb! crneayoune TeEpPMUHBI C COOTBETCTBYIOLLMMK onpeaeneHnsaMu:
3.1 OnpeneneHune. OGN TEPMUH

3.1.1 TeMmnepaTtypa3lamMep3aHuda B aBMaLUOHHLIX TONNUBaX (freezing point): TemnepaTtypa TONNMBA,
MNP KOTOPOW TBepAble KpUCcTannel yrnesoacpona, obpasoBasLlUMEcs NMPKU OXNa)XaeHUW, ucyesatoT Npu NoBbI-
LUEeHUN TeMmnepaTypbl TONNMUBA B KOHKPETHLIX YCNOBUSAX UCMbITAHUS.

3.2 OnpepeneHune. CneuynanbHbIU TEPMUH

3.2.1 aBTOMaTu4veckun nasepHoin Metopg (automatic laser method): Npoueaypbl aBTOMaTUYECKOTO
OXNaXkaeHus1 XXMAaKoro obpasua aBnalMoHHOro ToNMMea 40 NosiBNeHUst TBepAblX KpUCTanMoB yrnesoaopoaos
C nocneaywwmm perynmpyemMbsiM nogorpeBomM 1 peructpaunen temnepaTypbl, NpuU KOTOPOW KpUCcTannel yrie-
BOAOPOAOB NMONTHOCTLIO NepexoaaT B XUAKYo dhasy.

3.3 O603HavYeHUA

Cd — Temnepartypa obpasua, npm KOTOPOW B obpasLie ONTUYECKMM OETEKTOPOM KPUCTASMOB B onpeae-
NEHHbIX YCNOBUAX UCMbITAHUS ODHAPYXXMUBAOT NOSIBNEHNE TBEpAbIX KPUCTaNOB;

Co — TeMnepaTypa obpasua, Npu KOTOPON OCNTUYECKUM AETEKTOPOM HEMNPO3PAYHOCTM B onpeaeneHHbIX
YCITOBUSIX UCMbITAHMA B obpasLe 0bHapy>XMBaOT HEMNPO3PaYHOCTb;

Do — temnepaTtypa obpasua, npr KOTOPon ONTUYMECKUM AETEKTOPOM HENPO3PaYHOCTU B onpeaeneHHbIX
YCITOBUSIX UCMLITAHMA B obpasLe obHapyXMBaoT NCYE3IHOBEHNE HEMPO3PaYHOCTMN.

4 CywHOCTb MeTOoAa

4.1 Obpasey oxnaxaatoT co ckopocTbio (10 £ 5) °C/MUH, HenpepbIBHO OCBeLLlas NnasepHbIM CBETOM, W
KOHTPONMUPYIOT ONTUYECKUM AETEKTOPOM KPUCTANMNOB N ONTUYECKMM OAeTEKTOPOM HENPO3pavyHOCTU AN BhISAB-
neHusa Havana obpasoBaHUs TBEPAbIX KpUCTaNMOB yrineroaopoaoB. Kak TonbKo KpucTtannel yrnesoaopoaos
obHapyXuBawT 00OMMKM ONTUYECKUMKN JeTekTopamMu, obpasel, HavyuHalwT HarpeBaTb CO CKOPOCTbIO
(3 +£0,5) °C/MmunH. Korga nepsoHavansHas HeNpo3payvHoCTb B obpasLie ncyesaet, obpasel, HarpeBarT CO CKO-
pocTbio (12 £ 1) °C/MuH. TemnepaTtypy obpasLa, npu KOTOpoW nocnegHue Kpuctannsl yrnesoaopoaoB pac-
NIaBMAOTCS, UTO OOHAPYXXMBAKOT AETEKTOPOM KPUCTANNMOB, PETUCTPUPYIOT KaK TOUKY 3aMep3aHus.

4.2 Ncnonb3oBaHMe annaparta (6.1) no3BonsdeT NOBTOPHO HarpeBaTb obpasely npubnnusnuTenbHo Ao
10 °C, 3aTeM oxnaxagaTtb ero Co CKOpOCThLIo, YKasdaHHOU B 4.1, 40 TeX Nop, NoKa AETEKTOPOM KpUCTaNMOB He Dy-
ayT obHapyXeHbl Kpuctannel yrnesogopoaos. Obpasel HarpeBatoT ¢co CKkopocTbio (12 + 1) °C/MuUH go Tex nop,
noKa nocneaHue Kpuctannbl yrneBoaopoaoB He NepenayT B Kuakyto dpasy. Temnepatypy obpasua, nNpu KOTOo-
PO MocneaHne Kpuctannbl YrnmeBoAOpPOAOB pPacnnaBATCH, YTO ODHapyXMBaKOT OETEKTOPOM KPpUCTaMMOB,
DETUCTPUPYIOT KaK TOUKY 3amMep3aHus.

5 3HayeHMe U Ucnonb3oBaHue

5.1 Todka 3amep3aHnda aBUaLMOHHOIO TOMNMMBAa — 3TO caMast HU3Kaga TemnepaTtypa, Npu KOTOPOU B TOT-
NBe OTCYTCTBYIOT TBepAble KpUcTanmnkl yrinesogopoaoB, Hanuume KOTopbiX B TONNUBHOU CUCTEME BO3AYLLIHBLIX
CY0OB MOXET OrpaHnynTb NOTOK TOMMMBa Yepes punbTpbl. TemnepaTtypa Tonnmea B aBMayMOHHOM TOMNNTMBHOM
Oake OOLIMHO CHUXAETCHA BO BpeMsl noneTta B 3aBUCUMOCTU OT CKOPOCTU BO3AYLWIHOMO cyaHa, BbICOThI U ANN-
TEeNbHOCTM nNoneTta. Todyka 3ameps3aHus TOoMnuMBa AO/MKHa ObiTb Bcerga HmwkKe MUHUMManbHOW paboden
TeMmnepaTypbl TONNKMBA.

5.2 Onepaunn cMellnBaHns TONNUBA TPebYIOT TOYHOTO UIMEPEHUS TOYKU 3aMep3aHus.

5.3 B HacTodlwem meTode UCNbITaHUA NONyYeHHble pe3ynbTaThl BeipaXatroT ¢ To4HoCThio A0 0,1 °C. Me-
TOA NO3BONAET COKPaTUTb BpeMs paboThl onepaTtopa U UCKTIoYaeT HEeKoTopble TpeboBaHUs, Heobxoaumble
ans nposeaeHua ncneltaHud no metoay ACTM I 2386.

5.4 Ecnu B cneundukaumm Ha TonnmMeo ykasaH metog ucneitaHna no ACTM [] 2386, ero He cneayer 3a-
MEHATb HAaCTOSALMM MEeTOA0M UCNLITAHUA UMW KAKUM-TO APYTMM METOAOM.

6 Annapartypa

6.1 ABTOMaTu4eckuin annapar>)

) EQMHCTBEHHbBIM NOCTABLLMKOM annapartypbl, U3BECTHbIM KOMUTETY B HacTosilwee Bpems, apnsaetcd ISL model FZP
5G2s series Freezing Point Analyzer, poctyneH PAC — ISL., BP 70285 — VERSON, 14653 CARPIQUET Cedex, France.
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AnnapaT COCTOUT M3 YyMNpaBnsieMOn MUKPOMNPOLECCOPOM UCMbITAaTENbHON AYEUKM, obecnevnBatoLlei
oxnakgeHue 1 HarpeBaHue obpasLa; CABOEHHLIX ONTUYECKUX AETEKTOPOB AN MOHUTOPUHIa NOABIEHUS U UC-
Ye3HOBEHUSA KPUCTANMOB U HENPO3PaYHOCTU U perncTpaunmn temnepartypbl obpasua. lNoapobHoe onucaHue
annaparta npueeageHo B NpuUnoXxeHum A1,

6.2 AnnapaT AofKkeH ObITb cCHabXXeH Kamepon anga obpasua, onTUYEeCKUMU AeTeKTopaMn, MCTOYHUKOM
nasepHoro ceeTa, UMPPOBLIM AUCNNeeM, CUCTEMaMU OXNaXXAeHUs U HarpesaHUa U YCTPOUCTBOM AA UsMepe-
HUAA Temnepartypbl cbpasLa.

6.3 YCTPOWUCTBO ANS U3MepeHUs TeMmnepaTtypbl B Kamepe and obpasua AomKHO obecrneymBaTbh n3amepe-
HUe TemMnepaTtypbl cbpasua B ananasoHe oT MmHyc 80 °C ao nntoc 20 °C ¢ paspewieHuem 0,1 °C 1 TOUHOCTbIO
0,1 °C.

6.4 Annapat gonkeH obecneuymBaTb oxnaxaeHue obpasua co ckopocTtbto (10 +£5) °C/MuUH, Harpesa-

HUe — co ckopocTbio (3 £0,5) °C/muH 1 (12 £ 1) °C/MnH B AnanasoHe temnepatyp oT MmuHyc 80 °C ao nntoc
20 °C.

[MTpumevanune 1— OnucaHHas annapartypa 3anareHtoBaHa. CBegeHus 06 anbTepHaATMBHOW annaparype
MOXHO coobLWwmTb paspabotymkam metoaa.

[TpumevaHune 2— BapuaHTnporpaMmmHoro obecnevyeHns, NCNonbL3yeMoro B annaparype, siBNAeTCs BEPCUEN
V 5.3.

6.5 CtaHgapTHbIA WNpuUl, obecnevnBaowmii BnpbickMBaHue okono (10 £ 2) cm® obpasua, ¢ KOHYNKOM
NN KOHYUKOM-a4anTepom, XOopoLwo NogorHaHHbIM K BXOAHOMY OTBEPCTUO UCNbITaTeNbHOU a4enkn. MoXHO
MCMONb30BaTh LWNpUL, BMecTumMocTbio 10 cM? ¢ yaansemMbIM KOHYCHBIM coeauHeHnem Tuna Luer.

6.6 KoHTenHep-npMeMHuK ana oTxoaoB, obecnevmnsatoLnin cbop nepenunaatoLleroca obpasua (cnuesa)
NP BNPLICKUBAHMUK B UCNbITaTENbHYIO a4enKy. MOXHO MCNOoNb30oBaTh CTaHAAPTHLIM CTEKNAHHBIN CTakaH BMecC-
TUMOCTbLH 400 cm3.

7 OTOop Npobd

7.1 Tpoby otbupatot B cootTBeTcTBUM ¢ ACTM I 4057 unn ACTM 1 4177, nnn HauoHanbHbIMA CTaH-
aapTamu.
7.2 On9a ka)kaoro ucneltaHua Heobxoaumo He meHee 30 cwm® obpasua.

8 lloaroroBka annapaTypbl

8.1 YcTaHaBNMBaloT annapaTtypy B COOTBETCTBUM C UHCTPYKLMEN U3roTOBUTENS.
8.2 BkntouyaloT OCHOBHYIO CUITOBYIO NMUHUIO aHanusartopa.

9 KannbpoBka u ctaHgapTusauvs

9.1 CnegytoT MHCTPYKLMN UITOTOBUTENA MO SKCNNyaTauum annapaTtypbl U KaNnMOpOBKE MeXaHNYeCKOU U
3NEeKTPOHHOW CUCTEM.

9.2 [1nsa npoBepKn padbounx XxapakTepucTuk annapaTtypbl MOXHO UCNONb30BaTh obpasel, Tonnmea Ans
aBNALIMOHHBIX ra3oTypPOUHHBIX ABUraTenen, no KOToOpoOMy nonyvyeHo 60nbLUIoE KONMMYECTBO AAHHLIX MPU €ero 1Uc-
neiTaHun no metoay ACTM [] 2386. Obpasubl, MCNonb3yemMble B MeXNabopaTopHOM NepekpecTHOM nNporpam-
me ACTM, Takke AOOMKHbI OTBEYaTb 3TOMY KpUTEpuUto. Takue noBepoyvHble mMaTepuanbl MOTyT OblTb
NoAroToOBNEHbl HA OCHOBAHUWN NepeKPeCcTHLIX NMPOBEPOK BHYTPU KOMNAaHUMN.

10 NMpoBeaeHne ncnbiTaHUA

10.1 HabwupatoT B wnpuy, nopumnto odpasua (10 = 2) cm3, cBobogHyo OT Ny3bipbkoB. CoeanHADT WNpuL
C BXOAHbLIM oTBepcTnemM (pucyHok 1). OnonackmsatoT cnbiTaTeNbHYH A4einky, BBoas B Hee (10 + 2) cm3 obpas-
La. M30bITOK obpasua nepeteyeT B KOHTENHEP-NPUEMHUK ANSl OTXOA0B (PUCYHOK 2).

10.2 WcnblTaTenbHyO a4eKy ononackuBatoT BTOPOU pas, noBTopasa npoueaypy no 10.1.

10.3 HabwupatoT B wnpuu, nopuumto obpasya (10 + 2) cm3, cBoboaHYHO OT NY3bIPbKOB.

10.4 lMoacoeQMHAOT LWINPUL, K BXOOAHOMY OTBEPCTUIO (pUCYHOK 1). BBOAAT obpasel, B UCMIbITATENbHYIO
AYenKy; N30bITOK 0bpasua cTeyeT B KOHTEUHepP-NPUEMHUK ANst 0TX0A0B (pUCyHOK 2). LLnpuLu, B TeveHUe BCero
NCNbITAHUS OCTaBNAT NOoACOeANHEHHBIM K BXOAHOMY OTBEPCTUIO Ansl obpasua.
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PucyHok 1 — Wnpwuu, BcTaBnek- PucyHoK 2 — KOHTENHEP-
HbI B BXOJHOE OTBEPCTUE NPUEMHUK A5Ns OTXOO0B

10.5 HadumHaloT akcnnyaTtauuo annapaTypbl COrnacHo MHCTPYKUUK n3rotoButens. C aToro MoMeHTa ao
paszgena 11 annapaTt aBToMaTuUieckn ynpasnsieT npoueaypou.

10.5.1 Obpazey oxnaxgaeTcs co ckopocTbio (10 £ 5) °C/MUH, HeNpepbLIBHO OCBELLIaeTCs NONSPHU30BaH-
HbIM Na3epHbIM CBETOM U HEeNpepbIBHO KOHTpONUpyeTca ABYMS ONTUYECKUMMU OAeTeKTopaMu — AeTeKTOpOoM
HENpPo3payYHOCTU U AETEKTOPOM KpUCTaNMOB (CM. PUCYHOK 3), UTODLI He nMponyCcTUTb 0bpasoBaHUE NepBbIX
TBepAbIX KPpUCTannoB yrnesoaopoaos.

11

10 - 12

1T — kamepa ansa obpasua; 2 — TemMnepaTypHbIn AatyiuK; 3 — UCMbITATENbHAA AYenka anda obpasua; 4 u 5 — BXOOHOE U BbIXOOQHOE OTBEpP-
CTUA OAns obpasya; 6 — nasep; / — OETEeKTOp KPUCTannos (CM. KPUBYIO CNNOLLHOW NUHUEUW Ha pucyHke Al.3); 8 — ONTUYECKNU KOHTYP;
9 nu 11 — nonsapusaunoHHblie PUnbTpbl;, 70 — okoLwedkn; 12 — AeTeKTop HENpPO3pavHOCTU (CM. KPUBYIO NMYHKTUPHOU NUHUEN
Ha pucyHke A1.3)

PucyHok 3 — Cxema npuHumna geTektupoBaHUS
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10.5.2 Tlpun oOHapyXeHUN OeTEKTOPOM KPUCTaNNoB NosIBNeHUNA nepBbiX Kpuctannos (Cd), a aeTek-
TOPOM Henpo3padvyHoCcTu — HenpospavHocTu (Co) obpasel, HarpeBaeTcs co ckopocTbio (3,0 £0,5) *C/MuUH
00 TexX nop, Nnoka ncHesHoBeHue HenpospavHocTu (Do) He byaeT obHapyXeHO AeTeKTOPOM Henpo3pa4vHoc-
TN. C 3TO0ro MOMeHTa obpasel, HarpeBaeTcs co ckopocThio (12 £ 1) °C/MUH, NpoBOoASs MOHUTOPUHT AETEKTO-
poM KpucTtannoB. Korga ageTtekTopoM Kpuctannos byaeT 3adpuKCUpoBaHO WUCYE3HOBEHME nocneaHux
KPUCTaNMNoB, perucTpmpyeTtcsa TemnepaTtypa obpasua, Nnpu KOTOPON nocneaHue Kpuctannsl yrinesoaopo-
OOB nepexogaT B XXunakyr asy. [pnumep KpUBon aeTekTupoBaHUda npueedeH Ha pucyHke A1.3 (cm. A1.2.12
npunoxeHusa A1).

10.5.3 3apernctpupoBaHHYo TEMMNEPATYPY CPAaBHUBAIOT C TEMMNEPATYPOU, NMpn KOTOPON DbINK 0bHapy-
XeHbl nepBble KpucTannel (Cd). Ecnun 3apernctprupoBaHHasa Temnepartypa Bbile TeMnepaTtypbl (Cd), TO ee pe-
TMCTPUPYIOT Kak TeMmnepatypy 3amMmeps3aHus.

[Tpunmevanne 3—B bonbwumHcTBe cnydaeB gencteusa no 10.5.3 cumtaldT KOHUOM MCNbITAHUS (CM. TaK-
xe 10.5.4).

10.5.4 Tlpu onpegeneHHbIX 0OCTOATENbCTBAX NOCNe U3MepeHUA, NPoBeAeHHbIX annapaTtoM, BbIMOHSA-
10T BTOPOW UMK UCMbITaHUA, Kak ykasaHo B 10.0.

[TpumevaHune 4— 310 0bBCTOATENBCTBO MOXET YKa3bIiBaTb HA Hanuumne 3arpsisaHeHnst obpasya matepuanom,
OTNUYHbIM OT aBUALMOHHOIO TONMMBA, N HA HEBO3MOXHOCTb NPUMEHATH YCTAHOBMNEHHYIO NPELUN3NOHHOCTD.

10.6 BTopown ncnbitatenbHbIN LUKA;

10.6.1 NcxogHein obpasel Harperaetcs Ao 10 °C n 3atem oxnaxagaetcsi co ckopocTbio (10 £ 5) °C/MuUH
NP1 HeNpepbIBHOM OCBELLEHU NCTOUYHUKOM NONSAPU3OBaHHOro nasepHoro ceeta. Obpasel, HenpepbIBHO KOH-
TPONMUPYETCH ONTUYECKUM AETEKTOPOM KPUCTANNOB (PUCYHOK 3), YTODbLI HE NPONYyCTUTL 0Bpa3oBaHMe NepBbIX
TBepAbIX KpUCTaNNoB yrnesoaopoaos.

10.6.2 Kak TONbKO AeTEKTOP KpUCTannoB 0bHapyXnBaeT NosdBNeHne nepBbiX Kpuctannos (Cd), obpasel,
oxna)xaaetcs euwle Ha 5 °C, 1 3aTeM oxnaxgeHue npekpallaeTcs.

10.6.3 Obpasel HarpeBaeTcsl co ckopocTbio (12 £ 1) °C/MUH Npu OAHOBPEMEHHOM KOHTPONE AETEKTO-
POM KpucTtannos. Korga ncuyesHoBeHUE NOCNeaHnX KpUctTanmnoB obHapyXnMBaeTcsl AeTEKTOPOM KpUCTaNMOB,
perucTpupyetcst TemnepaTtypa obpasua, Npu KOTOPOW nocnegHne Kpuctannbel yrnesogopoaoB nepexoaaT B
XUOKYH0 pasy, Kak TeMnepaTtypa 3amMmep3aHus.

[MTpunmevanne 5—Ilpunycnoeuax no 10.5.4 peub nget 0 BO3IMOXHOM 3arpsisHeHumn obpasua. B atom cnyvae
ansi cBeAeHUs1 K MUHUMYMY ANMUTENBHOCTU UCNbITAHUA NPUMEHSETCH CKOPOCTb HarpeBaHusi Tonbko (12 £ 1) °C/MmuH.

10.7 Kak TonbKo annapaT peructpmpyeT TeMnepartypy 3aMmep3aHuns, UcnblTaTenbHas a4enka HarpesaeT-
csl A0 TeMnepaTypbl OKpyKatowen cpeabl. Ha pucyHke A1.3 npuBeaeHbl ABa npumMepa UcnbiTaTeNbHOro nNpo-
Llecca: 0guH — € YNCTbIM peakTUBHbLIM TOMMBOM, APYron — € 3arpsAsHeHHbIM peakTUBHbBIM TOMSMBOM.

10.8 TemnepaTypa 3amMep3aHna aBToMmatTudeckn okpyrnsetcs Ao 0,1 °C, n ee nokasbiBaeT npubop Ha
auncnnee.

10.9 OTtcoeauHAT WNpUL, AN BNPLICKUBAHUA OT OTBEPCTUSA ANns BBodga obpasua. [ns npoBeaeHus
crneayrolero UCrnbiTaHUA UCbITaTENbHAA SsYenKka A0KHA ObITb OYMLLIEHA.

11 OTtueT

11.1 3anucbiBaloT TeMnepaTtypy, sapeructpmpoBaHHyto B 10.8, B kadecTBe TeMnepaTypbl 3aMmep3aHing,
onpeaeneHHoOW No HacTodwemMy MeToay.

12 lpeun3INOHHOCTb U cMeLleHUue (OTKINOHeHue)

12.1 NMpeuyn3snoHHOCTb

[TpeumM3noHHOCTE MeToda UCMbITaHUs, onpedernieHHasa CTaTUCTUMECKUM UccneaoBaHneM Mexnabopa-
TOPHbIX Pe3ynbTaToB UCNBITAHUA, cneaytowas:
12.1.1 MNMoBTOpAEMOCTb (CXOAUMOCTDb)

PacxoxgeHne mexay ABYyMSA pesynbrataMn UCTbITaHUA, MoNyYeHHbIMUA OQHUM U TEM XKe OrnepaTopoM Npu
NPUMEHEHNUN OOHOMN N TOW e annapaTtypbl NPy NOCTOAHHO AeUACTBYOLLMX YCNOBUAX HA MOEHTUYHOM Uccneaye-
MOM MaTtepuane npyu HopmManbHOM U NPpaBUNBHOM NPOBeAeHUN MeToaa UCTMbITAHUSA, MOXeET npeBbliwaTth 0,6 °C
TONBLKO B OQAHOM cny4ae 13 Asaguartu.
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12.1.2 BocnponsBoaMMocCTb

PacxoxageHue mexay AByMS e AUHUYHBIMW U HE3ABUCUMbBIMU pesynbTaTaMu, NONMyYeHHbIMU pa3HbIMU
onepartopamu, paboTaroWwMMn B pasHbIX NadbopaTtopusax, Ha WOeHTUYHOM MaTepuane B TedeHue AnnmTenbHoro
BpeMeHU, MoXKeT npesbiwaTh 0,9 °C Tonbko B 0AHOM cnydae 13 agaguaTu.

12.2 Cuctemartnyeckasa NnorpeliHoCTb

CuctemMmaTn4ecKyto norpeLliHoCTb HEeMb3s YCTAaHOBUTL, MOCKObKY OTCYTCTBYHOT XXUAKNE CMECU YrneBoJo-
PDOJOB C U3BECTHON TEeMNepaTypon 3aMmep3aHns, KoTopble UMUTUPYIOT aBnaLMOHHbIE TOMMNMBA.

12.3 OTHOCUTeNbHaA cUCTeMaTUu4vecKkasa NnorpeLlHocCcTb

Pe3ynbTaThl Mo BceM obpasuam no mexnadbopaTtopHon nporpamMmme bbln UccneaoBaHbl HA OTHOCUTETb-
HYI0 CUCTEMaTUYECKYIO NOrPeLHOCTb COOTBETCTBEHHO No MeTodam ncnolitfannn ACTM 1 2386 1 IP 16. Habnto-
Oanocb cUcTeMaTnyeckoe OTKIIOHEHME, KONMUYECTBEHHO onpeaendaemMoe no cneayowen dopmyne

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

rae ACTM [] 2386 unu IP 16 — cpegHee 3HayvyeHMe pe3ynbTaToB UCnbITaHUAa no metodam ACTM [1 2386 nnu
IP 16;
X — cpeaHee 3Ha4YeHNe pe3ynbTaToB UCNbLITAHUSA MO AaHHOMY MeToAy UCTLITaHUS.

12.3.1 lNpumep — Lnsa pezynbmama no ACTM [1 2386 u IP 16, pasHo20 MmuHyc 60 °C, pe3ynbmam
Mo HacmosiuweMy Memody ucrnbimaHus paseH muHyc 59,65 °C unu Ha 0,347 °C ebiuwe pe3ynbmama rno
ACTM [ 2386 u IP 16.

12.3.2 OgHaKo OTHOCUTENbHOE CMeLleHUe HaxXoauTes B npeaenax BoCnponusBoanMocT obonx MeTo-
OOB UCMBITAHUS.

12.3.3 BocnponsBoaMMOCTbL nepekpecTHoro metoda (Rxy), onpeaeneHHasa mMexay HacToAWwMM MeTo-
OOM mncnbolTaHnda n metoaom ucnoitaHnsg ACTM 1 2386, pasHa 1,9.

12.4 [laHHble No NPeLnU3noHHOCTU NOMYyYEHbl N3 NporpaMmmMbl MeXXnadbopaTopHbIX CpaBHUTENBHBIX UCTIbI-
TaHu 2003 r. Y4yacTHUKU NpoaHanusnpoBanu cepun n3 13 obpasyoB pasHbiX aBUALMOHHLIX TOMNMXB B AMana-
30He TemnepaTtyp oT MuHyc 42 °C go muHyc 60 °C. B ucneiTaHmax ydactsoBanu 13 nabopaTtopun no
MCNbITAHUAM aBTOMaTUYECKUM NasepHbIM MeToaoM U 15 — no ucneiTaHnam metogamm no ACTM I 2386 nnn
IP 16, KoTOpble NPOBOAAT BpyUHYto. CTaTUCTUKA NPEeLU3NOHHOCTX NoNyYeHa 1 paccyMTaHa Ha OCHOBe paspe-
weHuns 0,1 °C, npeanoXeHHOro asToMaTuidecknm nasepHoiM metogom. CeeaeHums no Tunam odpasLoB 1 UX CO-
OTBETCTBYIOLLEN cpeaHen TeMnepaType 3amepsaHusa coaepXaTtcs B UccneaoBaTelibCkoM otveTe?d).

R [MTogTBEepXKAaawowWwme gaHHble (Nporpammbl MexXnadopaTopHbIX CpaBHUTENBHBLIX UcnbiTaHn 2003 1.) HAXo4ATCS B
ACTM International Headquarters n moryT 6b1Tb Nony4verbl no 3anpocy B Research Report RR D02-1572.
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NMpunoxeHue A1
(o6s3aTenbHoOe)

Hetanu annapatypsbl

A1.1 Obwee

cnbiTaTtenbHbIK annapar, KOHTPONUPYeMbIM MUKPONPOLEeCCOpoOM, onucaH B A1.2 n npeacraesneH Ha pucyHke A1.1.

A1.2 WUcnbiTtatenbHbi annapaTt COCTOUT U3 Tpybkn ana eBoga obpasuya, onTU4eCKnX 4eTEKTOPOB, UCTOYHUKA Nnasep-
HOro cBeTa, KaMmephbl And obpa3sua, TeMnepaTypHOro gat4ymka, CUCTeMbl OXNaXK4eHUs U CUCTEMbI HarpeBaHUsl U NpeacTaB-
neH Ha pucyHke A1.1.

/
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UcnbiTatencHasa avenka
66

MuHUManbHbIE pa3Mepbl anlMUHUEBOIO broka

_ rtrtrtt

OxnaxaeHue W HarpeBaHWe NOAAETCA HA CTOPOHbI AYENKK
T — anMUHKEBLIX BNOK; 2 — NoNAPU3YILWUKA DUnbTp; 3 — NasepHbi UICTOMHUK CBETA (Nnasep ¢ ANUHOU BONHbI 650 HM), 4 — BXogHOe

OTBEPCTUE ANA obpa3ua; & — BLIXOAHOE OTBEpCTUE ANSA obpa3sua; 6 — nonapusyiowmnin UnbTp; 7 — NPUEMHUK CBeTa (AeTEeKTUPOBa-
HUe); 8§ — TemnepaTypHbIn AaTtHUK;, 9 — okoweyko; 70 — npnemMHuK ceeta (Henpo3pavyHoCTb)

PucyHok A1.1 — UcnbiTarenoHbiU annapar
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A1.2.1 WcnbiTatenbHas YacTtb BKItoYaeT TpybKy ans seoga obpasua, onTuHeckne AeTeKToOpPbl, MCTOYHUK NTA3EPHOIO
CBETa, Kamepy ans obpasua, TemnepaTypHbIn 4aTUUK, YCTPOUCTBO ANS OXNa)XX4eHUsI U HarpeBaHus!, NPUHUMNUanbHas cxe-
Ma COeAVMHEHUS KOTOPbIX NpeacrasrieHa Ha pucyHke A1.2.

N
SN
On

-
1/ 6 7\|Z|

1T — kamepa ans obpasua; 2 — oNTUYecKoe aeTeKTUpoBaHue; 3 — Wwnpuy BMeCTUMOCTbIO 10 CMS; 4 — nenbiTatenbHaa AMenKa;
5 — MUHUKOMMNpeccop; 6 —TemnepaTypHbIn OaTUYUK, / — KOHTEUHEP ANA OTXO0A0B

PucyHok A1.2 — Cxema ncnoiTatenbHOro annapara

A1.2.2 Kamepa ansa obpasua BKIOYaeT anioMMHUEBBLIW ONOK C BbICBEPrIEHHbIM OTBEPCTUEM AUaMETPOM
(3,7 £ 0,1) mm, anuHon (22 + 2) mm. HapyXHble pazmepbl antoMMHMEBOIO BNoka AonXKHb! BbITb HE MeHee 66 x42 x 16 Mm
(cMm. pucyHok A1.1).

A1.2.3 TemnepaTypHbin gaT4uk, obecnevmnBaroWmMm N3MepeHmne TeMmnepaTypbl ¢ TOMHOCTLIO HE MeHee 0,1 °C B ana-
nasoHe ot nntoc 20 °C go mmnHyc 80 °C. Hdatumk KannbpyoT HE pexe 0gHoro pasa B 12 mec, n ceptndukaTt KannbpoBKK
OOITKEH BKIIOYaTh KOppekTnpoBkn ans temnepartyp nntoc 20 °C, mmuyc 40 °C n mmuyc 80 °C. Jatumk AonxeH ObiTb BMOH-
TUPOBAaH B AHO Kamepbl Ansa obpasuya B no3numum, yagobHoW ans TOYHOro UaMepeHnst Temnepartypol obpasua.

A1.2.4 Cucrema oxnaxgeHusi, obecnevmBatowas perynmpoBaHme tTemnepaTtypbl obpasua B gnanasoHe NporHo3u-
PyeMbIX TeMnepaTtyp ncnoitaHns ¢ TovHocTbto 0,1 °C.

A1.2.5 Cucrema HarpeBaHus, COeANHEHHAs C Kamepon ans obpasua, obecnevmBarowas perynmpoBaHmue Temnepas-
Typbl 0bpa3ua B AgnanasoHe NPOorHo3npyemMbix TeMmnepaTtyp ncnoitaHus ¢ TovHocteio 0,1 °C.

A1.2.6 Ontnyeckasa cuctema AeTEKTUPOBAHUA — 3TO SNEKTPOHHAsA ONTUYECKas cnctema anst MOHMTOPUHra obpas-
La Ha NOosIBMeHNE/NCHE3HOBEHNE KPUCTANIMOB yrneroaopoaos. [nnHa BonHbl NasepHoOro NCTOYHUKA CBETa AO0JKHA ObiTh
(650 = 20) HM mowHOCTBIO 3 MBT. Cuctema gormKkHa CoOCToATb U3 NepegaTvmka CBeTa 1 ABYX NPUEMHUKOB CBETA, AETEKTO-
pa KpUCTannoB U AeTeKkTopa Henpo3padHocTu. [1Ba hunbTpa And nonspmulaunm cBeTa A0MKHb! BbITb pa3MeLlLeHbl Y KaXao-
0 KOHLA BbICBEPIIEHHOINO OTBEPCTUSA AnameTpom 3,7 MM Kamepbl gns obpasua (A1.2.2). [NpneMHUK Henpo3pavyHOCTH
OOIMKEH bbITb NOMELEH Ha paccTosHum (6,0 + 0,5) mm OT KpanHero OTBEPCTUS Kamepbl Ans obpasua Ha CTOPOHE N3ny4a-
Tens nog yrnom 90°. OKoWweYKo AeTeKTopa HEMpO3pavyHOCTU AOMMKHO CONnpuKacaTbCsH C BbICBEPIIEHHbBIM OTBEPCTUEM (ANa-
METPOM 3,7 MM) Kamepbl Ans obpasua.

[MTpumevanmne A1.1— Korga obpasey ABNAETCH TOMOreHHOW XUAKOCTbIO, TO AETEKTOPbI KPUCTANMOB U HE-
NpPoO3pa4vYHOCTN HE NPUHUMAICT HUKAKOro curHana. CurHarnsl, NPUHATbIE AETEKTOPOM KPUCTANIOB N AETEKTOPOM HEMPO3pau-
HOCTW, NEepPenarTcs B CUCTEMY MUKpoOMpoueccopa u ananuampytotces. Korga B obpasue NosBNSKTCH KpucTanmb
YrNeBogopoaoB, NyHOK CBETA paCcCEUBAETCH U CUTHAN NPUHUMAETCH HA 000MX geTekTopax. TunnyHasa cxema ucrbltaTeb-
HOro annapara npveegeHa Ha pucyHke A1.2.

A1.2.7 HapyxHas rpanmua annapara. [ovHas cXxema MOXeT MEHATBLCH, OAQHAKO HMXE NPUBEAEHbI PEKOMEHAYEMbIE
aucnnen n HaXXKMMHbIE KHONKW. B kKavecTBe npumepa Ha pucyHkax A1.4 n A 1.5 npeacraeneHbl BHELWWHNE NAaHENU TUMNYHbIX
NCnblTaTENbHbLIX annaparTos.

A1.2.8 Hucnnen otobpaxaeT naMeHeHne TeMmnepaTypsl 06pasua BO BPEMS UCMbITAHMA N HA PA3HbIX MEHIO NPeao-
CTaBnsieT MHOPMaLKNIO 0 COCTOSAHMKM annapaTypbl. lucnnen gonkeH nokasbiBaTb COOTBETCTBYOLWEE CO0bWeHne, ecnu
annapart paboTaeT BXONOCTYIO U HE BbISIBNEHO AedeKTOB. B KOHUE nCnbiTaHMA HA Ancnnee nosiBnseTcs peaynetart. Jon-
XXHO BbITb BO3MOXHbIM OTODpaXeHne Ha AUCTNee YPOBHSA PACCEAHHOIO CBETa, NPUHUMAEMOro ONTUHECKUMU AETEKTOPaAMM.
ns 6eICTPOro yctpaHeHnst Henonagok nHdopmMaunst 0 HUX MOXET BbiTb UCMONb30BaHa O0DCNYXMBAKOLWMM NEPCOHANOM.
Ecnun obHapyxeHa Henonaaka B 04HOM U3 OCHOBHbIX KOMMOHEHTOB annapara, gucrnnen otobpa)aeTt AnarHoCTU4HECKOe CO-
obuwenune. [MMogpobHoe 06bsACHEHNE ANArHOCTUYECKUX COOBLLEHNN NPUBEAEHO B PYKOBOACTBE U3rOTOBUTENS NO 0DCNYXN-
BaHWIO.
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A1.2.9 KHOMKM MEeHIo gatoT onepaTtopy 4OCTYI K pa3HbIM MEHIO, HAaNpuMep nepecyeT Temnepatyps! n3 rpagycoB Llenbs-
cus B rpagycel GapeHrenta n HaobopoT, NPy 3TOM OTMEYAETCS, YTO WKana Llenbcusi paccmaTpuBaeTcs Kak cTaHaapTHas.

A1.2.10 KHonka nycka no3BonseTt onepaTopy 3anyckarb NOCneaoBaTernbHOCTb U3MEPEHUS NPY BBEAEHUM 0Dpasua.

A1.2.11 KHonka ocTaHOBKM MO3BOSISAET OneparTtopy oCTtaHaBnNMBaTh NocnegoBaTenbHOCTb U3MepeHus. [locne Haxa-
TS HaA 3Ty KHOMKY annapart HEMeANEHHO NPeKpaTUT NnocneaoBaTenbHbIe U3MEPEHNSA U DyaeT nogaepXmBaTtb obpaseu npu

TEMNepaType OKpyXaloLen cpeabl.
A1.2.12 lNlonydyeHne anarpammbl npouecca UCNbITaHUA BO3MOXHO TOMBbKO C BbIXOAHLIM yCTPOUCTBOM. [lpnmepsl

BO3MOXHbIX KPMBbIX CUrHana npmeeaeHsl Ha pucyHke A1.3. MNpodunb nameHennsa temnepartypbl 0b6pasua, He AOCTYNHbLIN
5151 oneparopa, npuBeaeH Ha pucyHke A1.3 ans ny4wero noHMMmaHus npodunnen oxnaxaeHmnsa obpasua. Kaxagoe Tonnmeo

CBeToBbIE@ CUrHansl

Co

[lpumep curHanoB AeTeKTUpoBaHUA
C M HEeNpPoO3PaYHOCTU YUCTOrO PeaKTUBHOIO TONNUBa

~ - — = ONTU4YeCKUh cUrHan
. CurHan ACTEKTOPa

TemnepaTtypa obpasua --

(10 £ 5) °C/MnH (3 +0,5) °C/MnH

(12 + 1) °C/MUH

" [Tpodpunb TeMnepaTtypbl obpasLa

2|88
-

=H

da3a oxnaxaeHus da3a 3anucu
\
[MpmMep cUrHanoB AETEKTUPOBAHUA
N HENPO3Pa4YHOCTU 3arpA3HEHHOIO PeakTUBHOIO
TONNUBA

— — = QNTUYeCcKun curHan
CurHan gertekTopa

1T — Temnepartypa 3aMmep3aHus; 2 — He KOHTPONUpYeTecH; 3 — TemMneparypa saMmep3aHusa; 4 — Temneparypa Henpo3pavHoCTu,; & — TOu-
Ka 3aMep3aHus 3arpAa3HeHust; 6 — uccnenoBaHne 3arpAasHeHnst; / — NOBTOPHOE HarpesaHue, 8 — Temneparypa 3amep3aHus

PucyHok A1.3 — [uarpamma npouecca ncnbitTaHus
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N Kaxgoe 3arpsisHeHue byayT gaBaTbh pasHble KpuBble geTekTupoBaHus. OQHaKo Npu UcnbliTaHUM OOQHOIO N TOrO Xe TUna
obpasua KpMBbie CUIHANOB AETEKTUPOBAHUSA U HEMPO3PAYHOCTU OCTAITCH UAEHTUYHBIMU. OTO NO3BOMNSET onepaTopy
onpeaensTb 0TNe4YaToK 06pa3ua n BbISBNATb MOgNMDUKALMIO NMIOOOro NpoayKra Nnpu CpaBHEHUN KPUBLIX curHana. MNvku, oTt-
MEYaeMble Ha KPUBOW NOJ HAMMEHOBaHMem «CurHan AeTeKTUPOBaHUSA», COOTBETCTBYIOT mMoandukaumm nonspusaymm
CBETAa, NPOXOASILLLErO Yepes ucnbiTyembin obpasey. Mogndukaumsa nonspusaumm co3gaeTcs NPUCYTCTBUEM KPUCTANNOB B
obpasue ans ncnoiTaHusa. KpuBas nog HammeHoBaHueM «Hucroe peaktmBHoe TONMUMBO» AaeT npumep obpasua bes 3a-
rpsi3HeHust. [IMKn, oTMevyaemble Ha KPUBOW CUrHana AeTeKTUPOBaHUS, NOKa3bIBAOT NOSIBNIEHME NEePBOro KpUctanna v nnae-
neHne nocnegHero kpucrtanna. C 3arpsi3HeHHbIM 00pa3yoOM MOXHO HabnwaaTe HECKONBKO MUKOB. OTO COOTBETCTBYET
KpucTtannmaaumm 3arpsasHuTenst, 3a KOTopbiM CneayeT Kpuctannuisayus peakTMBHOro Tonnmea. B gaHHOM 4YacTHOM crny4ae
BO BpPeMs CTaauu nogorpesa niaBleHne KpUCTannoB peakTUBHOINO TOMMNMBA U MNaBreHue KPUCTanmoB 3arpsA3HsioLLen
npumMmecn HabnaalT NPU pasHbiX TeMNepaTypax. TO YKa3biBAET HA HANM4Yne 3arpsi3HAILWEN NPUMECH.

[Tpumevanmne A1.2—TllonHoe onncaHne yCTaHOBKW, MHCTPYKLUWKM MO MOHTaXy U MHCTPYKUMKM NO yXo4y CoAep-
XXaTCH B PYKOBOACTBE U3rOTOBUTENA, KOTOPbIM CHABXEH KaXXablK annapar.

PucyHok A1.4 — Annapar anst aBToMaTUYeCcKoro onpeaeneHns TeMmneparypbl 3amep3aHuns

————F IP 5GiZs

1T — kKnaBuwwn ynpasneHus; 2 — knasuwun: OctaHoeka, Boaspar, ABapunHas octaHoBka; 3 — knasuwa ynpasneHusa LCD — gucnnen Ha
XKUOKUX KpUucTannax (Oknakokpuctannuyieckum aucnnen); 4—38-ctpouHbin LCD, ocBellaembiv ¢ 06paTHOU CTOPOHLI, & — KNaBuLLKW BbI3OBA
(aKTMBU3aUMM) MEHIO UMK KHONKA ana otobpaxeHua Ha LCD; 6 — uudppoeas BcnomoraTtenbHas kKnasuaTtypa U KnasuLlKM OTMEHbI U BBOAA

PucyHok A1.5 — BHelwHAas naHenb annapara
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Mpnoxenve OA
(cnpaBo4HoOe€)

CBeaeHUA 0 COOTBETCTBUU CCbINMTOYHbLIX CTAaHAAPTOB CCbINMMOYHbLIM HalUOHaNbHbLIM CTaHAapPTam
Poccunckon ®egepauymu (M 4eUCTBYHOLLUM B 3TOM KavyecTBe MeXrocyaapCcTBeHHbIM cTaHAapTam)

Tadbnwua HOA.1

Ob03HaYEeHUE CChINOYHOro CTeneHb Obo3HaveHne n HaMMeHOBaHWe COOTBETCTBYIOLLEro HAUUMOHANIBHOIO
cTaHaapra COOTBETCTBUA craHpapra

ACTM I 2386 IDT [OCT P 53706—2009 « Tonnnea aBnaunoHHble. MeTtoa onpeaene-
HUSA TeMMepaTypbl 3aMep3aHnsa»

ACTM 14057 MOD [OCT P 52659—2006 «Hed1b M HEDTENPOAYKTEI. MeToAbl py4HOro
oTbopa Nnpob»

ACTM 04177 — *

IP 16 — *

* COOTBETCTBYOWMN HALUMOHAaNbHbIV CTaHQApT OTCyTCTBYET. [0 ero yreepXaeHnsa pekoMmeHgyeTcs Ncnonb30BaTh
nepeBoq Ha PyCCKUN A3bIK 4aHHOIo ctaHgapTa. [lepeeog AgaHHOro ctaHgapra HaxoguTcea B PegepanbHOM MHQOpMaL K-

OHHOM hOHAE TEXHUYECKUX PENMAaMEHTOB U CTaHAAPTOB.
[TpumeyaHwne—B HacToswen Tabnmuue Ncnonb3oBaHbl CreayLwme yCenoBHble 0003HAYEHNSA CTEMNEHU COOT-

BETCTBUS CTAHOAPTOB:
- IDT — naeHTn4HbIE CTAHOAPTHI;

- MOD — moanmnumnpoBaHHble cTaHOAPThHI.
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YOK 662.753.1:006.354 OKC 75.160.20 29 OKCTY 0209

KntoueBble crnoBa: Tonn1ea aAnst aBuaLUoHHbIX ra3zoTypObUHHBIX ABUraTenen, TeMmnepaTtypa samep3aHns, aBTo-
MaTUYECKUX NasepHbIN MeTo, KpUCcTanbl yrnesoaopoaos

Penaktop /.. Haxumosa
TexHu4veckun pepakrop B.H. lpycakosa
Koppektop M.C. Kabawoesa
KomnbloTepHas Bepctka B./. [ puluerko

CnaHo B Hatop 09.02.2012. [ToanucaHo B nevatek 20.02.2012. dopmar 60x84"/s. [apHUTYpa Apmnan.  Ycn. ned. n. 1,806.
Yu.-uzn. n. 1,30, Tupax 121 sk3. 3ak. 180.
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