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Mpeaucnosue

Llenn 1 npuHuunsel cTaHgapTusauun B Poccuitickon deaepaumu yecTaHoBneHbl PegepanbHbiM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-d3 «O TexHU4eCcKOM perynMpoBaHnmy, a npasunia NpUMeHeH sl HaLoHanbHbIX
ctaHgapToB Poccuitckorn ®egepaunm — FOCT P 1.0—2004 «CtaHgaptusauma B Poccuiickoin deagepauun.
OcHOBHbIE NOMOXEHNUsSI»

CBeaieHus o cTaHaapTe

1 MOArOTOBJIEH OTKpbITbIM akLMOHEepPHbIM 0bLecTBOM «Bcepoccuickuin HaydHo-uccnenoBartesib-
CKWUIA MHCTUTYT no nepepaboTke HedTu» (OAO «BHUU HIM») Ha ocHoBe cobCcTBEHHOMO ayTEHTUYHOMO NEepeBo-
[a Ha pPyCCKWM SA3bIK cTaHAapTa, YkazaHHOro B nyHkTe 4

2 BHECEH TexHunyeckum komuteTom no craHgaptusaumm TK 31 «HedTaHble TonnuBa n cmasouHble
maTepuanbi»

3 YTBEPXJEH V1 BBEJJEH B JEACTBWE lMpukasom PeaepanbHOro areHTCTBa no TeXHUYECKoMy pe-
rynMpoBaHuto 1 MmeTponorun ot 27 gekadbps 2010 r. Ne 1116-ct

4 Hactoswun ctaHgapT ngeHtndeH ctaHgapty ACTM 1 7153—05 «Metoa ucnbiTaHus TeMmneparypbl
3amep3aHnsi aBnaLMoHHbIX TONMUB (aBToOMaTMYeckuin nasepHolil Metoa)» [ASTM D 7153—05 «Test method
for freezing point of aviation fuels (automatic laser method)»].

HaumeHoBaHMe HacTosLLero cTaHaapTa U3MeHeHO OTHOCUTENBLHO HAMMEHOBaHWNA YKasaHHOTo cTaHdap-
Ta ans npusegeHus B cootsetcTeue ¢ FTOCT P 1.5—2004 (noapasaen 3.5).

Mpu NpumMeHeHnn HacTosLWero cTaHaapTa PeKOMeHAYEeTCS UCTIONb30BaTb BMECTO CCLINMOYHBLIX CTaHAap-
TOB COOTBETCTBYIOLUME UM HauuoHalnbHble cTaHaapTel Poccuitickon ®egepaumn U MeXrocyaapCTBeHHbIe
CTaHAapThl, CBEAEHUS O KOTOPLIX MpuBeAeHbl B AONOMHUTENBHOM npunoxeHui A

5 BBE[EH BMNEPBbIE

Urpopmayusi 06 usMeHeHUsIX K Hacmosiuemy cmaHOapmy rybrniukyemcs 8 exxe200H0 u3dagaeMoM UH-
popMayUoHHOM yKazamerie «HayuoHarbHele cmaHOapmbl», @ MEKCM USMEHEeHUU U rornpasok — 6 eXemMe-
CsIYHO u3fasaeMbix UHGOpMaUUOHHbIX yKazamensx «HaluuoHanbHele cmaHAapmebi». B ciiydae nepecmompa
(3ameHnbl) unu ommeHsl Hacmosileao cmarO0apma coomeemcemsyroujee yeedomiieHue bydem onybruKko8aHo
8 eXXeMeCsIYHO u3dasaeMoM UHOpMayUOHHOM ykazamene «HaluuoHanbHble cmaHdapmbly. Coomeemcmesy-
rowast uHgopmauusi, yeeOoMIieHUe U MEKCMbI pasmMeLjaromesi makxe 8 UHGhopMayuoHHOU cucmeme obujezo
rnone3oeaHusi — Ha oghuyuarnsHoM calime DedepanibHO20 ageHMemea o MeXHUYECKoOMy pe2ynuposaHuio U
memponoauu 8 cemu UHmepHem

© CraHgapTuHdopm, 2012

HacToqauwuin ctaHaapT He MOXeT BbITb NOMHOCTLIO UMW YaCTUYHO BOCNPOU3BeAEH, TUPaXKMpoBaH 1 pac-
npocTpaHeH B KayecTBe oduLmansHoro usgaHus 6es paspelieHns PegeparnbHOro areHTCTa no TeXHUYecko-
My perynmpoBaHnio 1 MeTponorimn
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HAUUWOHANBbHBIW CTAHOAPT POCCUMNCKOW ®EAEPALUNMU

TOMUBA ABUALIMOHHBIE
OnpepeneHne TemnepaTypbl 3aMep3aHMsA aBTOMaTU4E€CKUM NasepHbIM METOAOM

Aviation fuels. Determination of freezing point by automatic laser method

Nata BBepeHna — 2012—07—01

1 O6nacTb NpUMeHeHus

1.1 HacTosAwuin ctaHgapT ycTaHasnuesaeT MeToA onpeaenieHnst TemnepaTypbl, HXe KOTOPOR B TONMn-
Bax AN aBMaLMOHHBIX ra3oTypOUHHBIX ABUraTenieid MoryT obpasoBbIBaTLCS TBepAble KpUCTanbl yrnesoao-
poaa.

1.2 HacTosawwui metog MoxeT ObiTb NCMNONb3OBaH ANs onpeAesieHns TemnepaTtypbl 3amep3aHus B ana-
nasoHe oT MuHyc 80 °C go nnitoc 20 °C, oaHako pesynbTaTbl MexnabopaTopHbIX UCMbITaHWUA, NPUBEAEHHbIE B
12.4, pacnpocTpaHATCA Ha TOMNMBa ¢ TeMnepaTypon 3aMmep3aHunsl ToNbKo B AvanasoHe oT MuHyc 60 °C ao
muHyc 42 °C.

1.3 B KayecTBe cTaHAapTHLIX cneayeT paccMmaTpuBaTth 3HavyeHus B eaMHnuax CU. B HacTosAwem MeTo-
A€ NCTbITaHUS He UCTIONb3YIOT ApYrue eAuHULILI U3MEepEeHUs.

1.4 HacToAwmin cTaHAapT He CTaBUT CBOEN LieSbio pelnTb BCe BONPockl 6e30nacHOCTU, CBA3aHHbIE C
ero ucnons3oBaHueM. MNonb3oBaTens cTaHAapTa HeceT OTBETCTBEHHOCTL 3a o6ecneyeHne COOTBETCTBYHOLLMX
mep 6e3onacHOCTM 1 OXpaHbl 340POBbLS U onpeaensieT LenecoobpasHoCTb NPUMEHEHUA 3akoHOAATENbHBLIX
orpaHuW4eHuin Nepen ero UCNoMb30BaHUEM.

2 HopmaTuBHbIe CChINKN

B HacTosiluem cTaHgapTe MCrNonb3oBaHbl HOPMATUBHbBIE CChINIKW Ha cneaylowme ctaHaapThl:

2.1 CraHgaptel ACTM":

ACTM [1 2386 Mertopg onpeaeneHunsi TeMnepaTtypbl 3aMmep3aHnsa aBnaunoHHbIx Tonams (ASTM D 2386,
Test method for freezing point of aviation fuels)

ACTM [1 4057 PykosoacTBo no pyvyHoMmy oTbopy npob HedTn n HedbTenpoaykros (ASTM D 4057,
Practice for manual sampling of petroleum and petroleum products)

ACTM [ 4177 PykoBoAcTBO NO aBToMatuyeckomy oTtoopy npob6 HedbT™ u HedTenpoaykTos
(ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products)

2.2 CtaHpapT OHepreTu4ecKoro MHCTUTyTa:

IP 16 OnpepeneHne TemnepaTypbl 3aMep3aHus aBuauMoHHbIX Tonue (IP 16, Determination freezing
point of aviation fuels)?

" YTouHNUTL cebinku Ha crangapTsl ACTM MoxHo Ha caite ACTM www.astm.org unu B cry>x6e nNoanep>Kkn KImeH-
ToB ACTM: service@astm.org. B nndpopmaumonHom Tome exeropHoro cbopHuka craHgaptoB (Annual Book of ASTM
Standards) cnegyet o6palaTtbcsi K CBOKe CTaHAAPTOB exerogHoro cbopHuka cTaHgapTOB HA CTpaHULe canTa.

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

Uspanmne opuunanbHoe
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3 TepmuHbI, onpegeneHusi 1 0603Ha4YeHNA

B HacTodALWeM cTaHaapTe npuMMeHeHbl creaylline TepMnHbl C COOTBETCTBYHOLLIUMMU onpeaeneHnaMmn:
3.1 OnpepeneHue. O6WNI TepMUH

3.1.1 TeMnepaTtypa3amep3aHUA B aBUaLMOHHbIX Tonnueax (freezing point): Temnepatypa Tonnusea,
npu KOTOPOW TBEPAbIE KpUCTansbl yrinesogopoaa, o6pasosaBLUMecs Npu oXnaXaeHU1, ucyesaroT npu NoBbl-
LUEeHUN TeMnepaTypbl TOMNBA B KOHKPETHBIX YCIOBUAX UCTILITAHUS.

3.2 OnpepeneHue. CneunanbHbIn TEPMUH

3.2.1 aBTOMaTU4YeCKUMN nasepHbIn MeToz (automatic laser method): MNpoueaypbl aBTOMaTU4ECKOro
oXNaxaeHus Xkuakoro obpaslia aBnaLMoHHOro TONNMBa 40 NOABNEHMS TBEPALIX KpUCTAroB YrieBoaopoaos
C nocneayoLnmM perynnpyemeiM nogorpesomM 1 peructpaunein TemnepaTyphbl, Npyu KOTOPOW KpUcTansbl yrie-
BOJOPOAOB MOMHOCTLI0 NEPExXoaaT B XUAKylo dasy.

3.3 O603HaveHun

Cd — TemneparTypa obpasLa, npy KOTopoi B 0bpasLie onTUIeCKUM AeTEKTOPOM KpUCTanmoB B onpeae-
NEeHHbIX YCMOBUSX UCTIbITAHWUSA 0BHapyXMBaOT NOSIBIIEHNE TBEPAbIX KPUCTANIOB;

Co — TemnepaTypa obpasLia, npy KOTOPON ONTUYECKNM AETEKTOPOM HEMPO3PaYHOCTM B onpeaeneHHbIX
YCIOBUSAX UCTbITaHNA B 06pasle obHapyXMBarT HENpo3paYHOCTb;

Do — temnepaTtypa o6pasLia, Npu KOTOPOI ONTUYECKMM AETEKTOPOM HENPO3PAaYHOCTU B ONpeAeneHHbIX
YCIOBUSAX UCTbITaHNA B 0Bpasle obHapyXMBatoT NCHE3HOBEHNE HENPO3PavHOCTH.

4 CywHocTb MeToaa

4.1 O6paseL oxnaxgatT co ckopocTbio (10 £ 5) °C/MUH, HenpepbIBHO ocBellasl nasepHbIM CBETOM, 1
KOHTPOMMPYIOT ONTUYECKUM OeTEKTOPOM KPUCTANSIOB U ONTUYECKUM AeTEeKTOPOM HEMpPO3payHOCTU AN BbIsiB-
neHusi Ha4yana obpa3oBaHus TBepAbIX KPUCTanoB yrnesogopoaoB. Kak Tonbko kpuctanmbl yrieBoaopoaoB
obHapyxuBaoT obouMu OnNTUYecKMMU AaeTekTopamu, obpasel HauMHalT HarpeBaTb CO CKOPOCTbIO
(3 £0,5) °C/muH. Korga nepeoHavanbHaa HenpospayHocTb B o6pasue ucyesaeT, obpasel, HarpeBaloT CO CKO-
pocTbto (12 + 1) °C/muH. TeMmnepaTtypy obpasuia, npu KOTOpO nocneaHue Kpuctannbl yriesoqopodoB pac-
NMaBAstOTCS, YTO OGHAPYXKUBAOT AETEKTOPOM KPUCTAIIOB, PETUCTPUPYIOT Kak TOYKY 3aMep3aHus.

4.2 Wcnonb3oBaHune annapata (6.1) no3sonsieT NOBTOPHO HarpeeaTtb obpasey, Npubnu3MTensHO A0
10 °C, 3aTeM oxnaxaaTb ero co CKOPOCTbIO, ykaszaHHO! B 4.1, A0 TEX NOp, NoKa AETEKTOPOM KpUCTannos He By-
AyT obHapyxeHbl KpucTannel yrinesogopoaos. Obpasel, HarpesatoT co ckopocTbio (12 + 1) °C/MuH ao Tex nop,
roka nocrnegHve KpUCTanmbl yrneBoaopoAoB He nepeinayT B xuakyto casy. Temnepatypy obpasua, npu KoTo-
poil nocnegHue KpucTanibl YrieBoAopoA0OB pacnnaBaATcs, YTO 0OHapyXVUBalOT AeTEeKTOPOM KpUCTassos,
PErUCTPUPYIOT KaK TOUKY 3amep3aHusl.

5 3HauyeHue n ucnonb3oBaHue

5.1 Touka 3amep3aHns aBMALMOHHOIO TOMMIMBa — 3TO camas HU3Kasi TeMneparypa, npy KOTOpoW B ToM-
Nn1Be OTCYTCTBYIOT TBepAble KpUCTan bl YrieBoAopOAO0B, Hanuune KoTOpbIX B TOMSMBHOW CUCTeMe BO3AYLUHbBIX
CYZ0B MOXET OrpaHU4YUTbL NOTOK TOMNNBA Yepes hunbTpel. TeMnepaTtypa Tonnea B aBUaLUMOHHOM TOMNSIMBHOM
6ake 06bIMHO CHUXKaeTCs BO BpeMS! MofeTa B 3aBUCUMOCTM OT CKOPOCTU BO3AYLUHOMO CyaHa, BbICOTHI U Anu-
TenbHOCTM noneTta. Touyka 3amepsaHUsl TOMNMMBA [OOIPKHA ObiTb Bceraa Hwke MWHUManbHOW pabouei
TemnepaTypbl TONAMBa.

5.2 Onepauuun cmelIMBaHusi ToNnuaea TpebyoT TOUHOTO U3MEPEHUSI TOUKU 3amMep3aHust.

5.3 B HacToAWeM MeTode UCTbITaHWUs MoSyYeHHble pe3ynbTaThbl BblpaXatoT ¢ ToYHocTbio 0 0,1 °C. Me-
TO[, NO3BONSAET COKPATUTL Bpems paboThl onepatopa U UCKNKYaeT HekoTopble TpeboBaHus, HeobxoauMble
Ans nposegeHua ucnolTaHui no metogy ACTM [1 2386.

5.4 Ecnun B cneundmKkaumm Ha TONNMBO ykasaH meTo ucnbitaHusa no ACTM [1 2386, ero He cneayer 3a-
MEHATb HACTOALMM METOAOM UCTLITAHWS UM KAaKUM-TO APYrMM MeTOAO0M.

6 Annapatypa

6.1 ABTOMaTudeckuid annapard)

3 EAvHCTBEHHBIM NOCTaBLMKOM annapaTyphbl, M3BeCTHLIM KOMUTETY B HacTosiee Bpems, aensietcs ISL model FZP
5G2s series Freezing Point Analyzer, poctyneH PAC — ISL., BP 70285 — VERSON, 14653 CARPIQUET Cedex, France.

2
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Annapart cocTouT u3 ynpaBisieMold MUKPOMPOLECCOPOM UCTbITATENbLHON si4eiikn, obecnednBsatoLlein
oxriaxxaeHne n HarpesaHue obpasua; CABOEHHBIX ONTUYECKUX AETEKTOPOB A1 MOHUTOPUHTA NOABAEHUA U UC-
Ye3HOBEHUA KPUCTanmoB U HENPO3PavyHOCTU U perncTpaunn Temnepatypbl obpasua. MNMogpobHoe onucaHue
annapara npuseaeHo B npunoxeHun A1.

6.2 Annapat gomkeH 6bITb cHabxeH kamepoi ansa obpasua, ONTUYECKUMN AETEKTOPaMn, UCTOHHUKOM
nasepHoro ceeTa, LM poBbIM AUCMNeeM, cMCTEMaMn OXNaXKAEHUA U HarpeBaHWs U YCTPOACTBOM ANs usmepe-
HUA TemnepaTypbl 0bpasua.

6.3 YcTpolcTBO Anst usmepeHua TeMnepaTtypbl B kamepe asns obpasua gomkHo obecneunsatb nsmepe-
Hue TemnepaTtypbl obpasua B AgnanasoHe oT muHyc 80 °C ao nntoc 20 °C ¢ paspewenuem 0,1 °C 1 TOYHOCTbIO
0,1°C.

6.4 Annapat gomkeH obecneunBatb oxnaxaeHue obpasua co ckopocTbio (10 +5) °C/MuH, HarpeBa-
Hue — co ckopocThio (3 +0,5) °C/MuH 1 (12 + 1) °C/MmnH B gnanasoHe Temnepatyp oT muHyc 80 °C o nnoc
20 °C.

MpumevaHune 1—OnucaHHas annapaTypa 3anaTeHToBaHa. CBefeHusi 06 anbTepHaTMBHOW annaparype
MOXHO coobwuTb pa3paboTuMkam meToaa.

MpumeuvaHune 2— BapuaHT nporpaMmmHOro o6ecneveHuns, MCNonb3yemoro B annaparype, siBNsieTcsi Bepcuei
V5.3.

6.5 CraHgapTHbIi Wwnpuy, obecnednsarowmin Bnpbickuesanue okono (10 + 2) cm® obpasua, ¢ KOHYMKOM
WK KOHYMKOM-adanTepoMm, XopoLwo NoAorHaHHBIM K BXOAHOMY OTBEPCTUIO UCNbITaTeNbHON siveinku. MoxHo
MCMOoNb30BaTh LUNPUL, BMECTUMOCTbI0 10 cM® ¢ yaanaemblM KOHYCHBIM coeiMHeHneM Tuna Luer.

6.6 KoHTelHep-npueMHuk gnsa oTxo4os, obecneunsatowmin cb6op nepenusatollerocsi obpasua (cnusa)
Mpw BNPbLICKUBaHUW B UCMbITATENbHYIO AYeliky. MoXXHO ncnonb3oBaTh CTaHAAPTHLIA CTEKNISIHHBIA CTakaH BMec-
TUMOCTbio 400 cm3.

7 OT60p Npob

7.1 Mpob6y otbupatoT B cootBeTcTBUM ¢ ACTM [ 4057 unu ACTM [ 4177, unun HaLMOHasnbHbIMK CTaH-
JapTtamu.
7.2 Ons kaxagoro ucnbitaHus Heobxoaumo He meHee 30 cv® obpasua.

8 MoparoToBka annapatypbl

8.1 YcraHaBnuBatoT annapaTtypy B COOTBETCTBUN C UHCTPYKLMUEA N3rOTOBUTENS.
8.2 BxiouaroT OCHOBHYIO CUMOBYIO NIMHWIO aHanmusaTopa.

9 Kanm6poBka n ctaHgapTusaums

9.1 CneaytoT MHCTPYKLMM U3rOTOBUTENS MO 3KCMTyaTauMmn annapaTtypbl U KannbpoBke MexaHU4Yeckon u
3NEKTPOHHOI CUCTEM.

9.2 [1ns npoBepkun pabounx XxapakTepncTuk annapaTypbl MOXHO MCMOMNb3oBaTb obpasey TonnmMea Ans
aBWaLMOHHBIX rasoTypOUHHBIX ABUraTenei, No KOTOPoMy NonyyeHo B0nbLLOe KONMYECTBO AaHHBLIX NPU ero nuc-
nbiTanun no metogy ACTM [1 2386. O6pasLbl, Ucnonb3yemble B MexnabopaTopHON NepekpecTHON nporpam-
me ACTM, Takke AOMKHbI OTBEYaTb 3TOMY KpuTeputo. Takume NOBepodHble MaTepuanbl MOryT ObiTb
NOAroTOBMNEHbI HA OCHOBAHUN NEePEeKPECTHLIX NPOBEPOK BHYTPU KOMMaHUK.

10 lMpoBeaeHue NcnbITaHUA

10.1 HaGupatoT B Wwnpuu, nopumio obpasua (10 + 2) cm3, cBoboaHyo OT Ny3bipbkoB. CoeanHAT LUNpuL
C BXOZHbIM 0TBEpCTHEM (PUCYHOK 1). OnonackunBaroT UcnbITaTeNbHYo AYeliky, BBoas B Hee (10 + 2) cm3 obpas-
ua. N3bbiTok obpasLia nepetedeT B KOHTEMHEP-NPUEMHUK ANS OTXOA0B (PUCYHOK 2).

10.2 WUcnblTaTenbHyto fiveiiky ononackMearoT BTOpon pas, noBTopss npoueaypy no 10.1.

10.3 HaBupatoT B wnpuy nopuuio obpasua (10 + 2) cm®, cBo6oaHYI0 OT My3bIPLKOB.

10.4 MogcoeanHAIOT WNPUL, K BXOOHOMY OTBEpCTUo (pUcyHOK 1). BBoasaT obpasel, B ucnbiTatesibHyo
sveliky; n3bbiTok obpasLa cTeveT B KOHTENHepP-NPUeMHMK Ans oTxoaoBs (pucyHok 2). Lnpuu B TeveHne Bcero
NCnbITaHWsi OCTaBMAT NOACOeAUHEHHBIM K BXOAHOMY OTBEpCTUiO Ans obpasua.
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PucyHok 1 — LWnpwuy, BCTaBNEH- PucyHok 2 — KoHTeliHep-
Hblli B BXOAHOE OTBEpCcTHe NPUEeMHUK ANA 0TX0A0B
10.5 HauuHaloT akcnayaTtauuio annapatypbl COrMacHO MHCTPYKUUKM n3rotosutens. C aToro MomeHTa o
pasgena 11 annapaT aBToMaTu4yecku ynpasnseT npouenypoii.
10.5.1 O6pa3sel oxnaxpgaeTtcsa co ckopocTbto (10 + 5) °C/MUH, HENPEPbLIBHO OCBeLWaeTcsa NONAPU30BaH-

HbIM Na3epHbiM CBETOM W HEMNPEepbIBHO KOHTPO/UPYETCsA ABYMS ONTMUYECKMMU AeTeKTopamuy — AeTeKTOPOM
HENpPO3payYHOCTU W AETEKTOPOM KPUCTANNoB (CM. PUCYHOK 3), 4To6bl He MPOMNycTUTb o6pa3oBaHue MNepBbiX
TBEpP/blX KPUCTANMOB Yr1EBOAOPO/0B.

1— kamepa gns o6pasua; 2 — TemnepaTypHblii gatunk; 3 — ucnblTatesnbHas sueiika gns obpasua; 4 n 5 — BXofHOe U BbIXOLHOE 0TBep-
cTus Ans obpasua; 6 — nasep; 7 — AETEKTOP KPUCTaINOB (CM. KPMBYIO CM/IOLWIHON NUHUel Ha pucyHke A1.3); 8 — onTMYeckuit KoHTYp;
9 n 11 — nonsApusaunoHHble dunbTpbl; 10— okoweukn; 12 — feTekTop HENPO3PAYHOCTU (CM. KPUBYHO MYHKTUPHOW NMHWEN
Ha pucyHke A1.3)

PucyHok 3 — Cxema npuHumnna getektnposaHunsa
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10.5.2 Tpu oBHapyXeHUn AeTEKTOPOM KpUCTamNmoB nosiBneHusa nepsbix kpuctannos (Cd), a peTtek-
TOPOM Henpo3pavyHoCTN — Henpo3payvHocTu (Co) obpasel HarpeBaeTca co ckopocTbio (3,0 + 0,5) °C/muH
[0 Tex nop, Noka ucyesHoBeHue Henpo3padvHocTu (Do) He ByaeT obHapyXeHo AeTeKTOPOM HernpospayHoc-
TU. C aTOoro MmomeHTa obpasel, HarpesaeTcs co ckopocTbio (12 = 1) °C/mMuH, npoBoAs MOHUTOPWUHT AETEKTO-
poMm kpucTtannoB. Korga aetektopoMm kpuctannos 6ygeT 3aduMKCMpoOBaHO UCYe3HOBEHWe nocneaHux
KpUCTannoB, permcTpupyeTtca Temnepatypa obpasua, npu KOTOpPoW nocrnegHue Kpuctanibl yrnesoaopo-
[OB NepexoanT B Xkuakyto casy. Npumep Kpuson AeTeKTUpOoBaHUs npusedeH Ha pucyHke A1.3 (cm. A1.2.12
npunoxeHusa A1).

10.5.3 3aperucTpupoBaHHyo TeMnepaTypy CpaBHUBAIOT C TeMnepaTypoi, Npu KoTopoi Bbinn obHapy-
»eHbl nepBbie kpuctannbl (Cd). Ecnn sapernctpuposaHHasa Temnepatypa Boile Temnepatypbl (Cd), To ee pe-
TMCTPUPYIOT Kak TeMmnepaTtypy 3aMmep3aHus.

MpumeuvaHune 3—B GonbwuHcTBE cnyqaes Aenctenn no 10.5.3 cumTaldT KOHLOM UCMbITAHUA (CM. Tak-
xe 10.5.4).

10.5.4 TMpu onpeaeneHHbIX 06CTOATENLCTBAX NOCNE N3MEPEeHUI, NPpoBedeHHbIX annapaToM, BbINONHA-
0T BTOPOW LMK UCTIbITaHUS, Kak ykasaHo B 10.6.

Mpumeuvanue 4— 310 06BCTOATENBCTBO MOXET YKa3biBATh HA HANMUME 3arpasHeHusi obpasua matepuanom,
OTIIMYHBLIM OT aBUALMOHHOIO TOMIMBA, U HA HEBO3MOXHOCTb NPUMEHATL YCTAHOBMEHHYIO NPELU3NOHHOCTD.

10.6 BTopow ucnbiTaTenbHbIA LKN:

10.6.1 UcxopaHblin obpaseu, HarpesaeTca Ao 10 °C n 3atem oxnaxgaetca co ckopocTbio (10 + 5) °C/muH
Mpy HeMPepbIBHOM OCBELLIEHUN UCTOYHUKOM NONAPU30BaHHOrO NasepHoro ceeta. O6paseL, HenpepbIBHO KOH-
TPONUpYeTCs ONTUYECKUM AETEKTOPOM KPUCTAMOB (PUCYHOK 3), 4TOBLI He NponycTUTL 0bpasoBaHue NepsbixX
TBEPALIX KPUCTANOB YreBOAOPOAOB.

10.6.2 Kak Tonbko AeTeKTop KpUcTansioB obHapyxuBaeT nosiBneHune nepsbix kpuctannos (Cd), obpasel,
oxnaxgaeTcs ewle Ha 5 °C, 1 3aTeM oxnaxaeHue npekpallaeTca.

10.6.3 O6pa3eL HarpeBaeTcs €O cKOPOCTbIo (12 + 1) °C/MUH NpyU OQHOBPEMEHHOM KOHTpONe AeTeKTo-
pom Kpuctannos. Korga ucyesHoBeHWe nocnegHnx Kpuctanios obHapyxuBaeTca AeTEKTOPOM KpUCTansos,
pernctTpupyeTca TemnepaTypa obpasua, Npu KOTOPOW NocneaHue Kpuctanibl YrieBoAopOaAOB NepexoaaT B
Xuakyto asy, Kak Temnepartypa 3amep3aHus.

MpumedvaHue 5—puycnoeusx no 10.5.4 peyb naet o BO3IMOXHOM 3arpsasHeHun obpasua. B atom cnyyae
NS CBeAeHWs1 K MUHUMYMY ANUTENBHOCTU UCTNbITAHWUA NPUMEHSETCA CKOPOCTb HarpeBaHus Tonbko (12 + 1) °C/MuH.

10.7 Kak Tonbko annapar pernctpupyet TemnepaTypy samepsaHus, UCnblTaTeNbHas Ayenka HarpesaeT-
ca Ao Temnepatypbl okpyxarowein cpeabl. Ha pucyHke A1.3 npuseaeHbl ABa Npumepa UcnelTaTenbHOro nNpo-
Lecca: 0AnH — C YMCTLIM PeaKTUBHBIM TOMAIMBOM, APYFON — C 3arpA3HEHHLIM PEaKTUBHLIM TONSIUBOM.

10.8 Temnepatypa 3amep3aHuUa asToMaTudecku okpyrnaetca Ao 0,1 °C, n ee nokasbiBaeT npubop Ha
aucnnee.

10.9 OTcoeauHsIIOT WINpUL ANA BNPBICKUBaAHUA OT OTBEpPCTUS ANA Beoda obpasua. [ina nposeaeHus
creayoLero UCnbiTaHusl UcnblTaTenbHas s4eika AomkHa 6bITb ounLLeHa.

11 OTtuer

11.1 3anucbiBaloT TeMnepaTypy, 3apeructpuposaHHyio B 10.8, B kKauecTBe TemMnepaTypbl 3aMep3aHus,
onpeaeneHHoN No HacTosiLemMy MeToay.

12 MpeumnsnoHHOCTb U cMeLleHne (OTKIMOHEeHUe)

12.1 MNpeunu3smoHHOCTb

Mpeun3noHHOCTL MeToaa UCMBITaHUA, onpeaerieHHas CTaTUCTUMECKUM uccregoBaHnueM mexnabopa-
TOPHbIX pe3ynbTaToB UCNbITAHUSA, cneayowas:

12.1.1 MNMoBTOpPsieMOCTb (CXOAUMOCTb)

PacxoxaeHvne Mexay AByMs pesynbTataMu UCTIbITaHUS, NOMYyYEHHLIMU OQHUM U TEM XKe onepaTopoM npu
NMpUMeHeHU1 OJHON 1 TOW XKe annapaTypbl NIPY NOCTOAHHO AENCTBYIOLLMX YCIIOBUSIX HA MAEHTUYHOM Uccneaye-
MOM MaTepuane npy1 HopManbHOM 1 NpaBUNbHOM NpoBeAeHUM MeToAa UCTIbITaHUs!, MOXeT npesbiwaTs 0,6 °C
TONMbKO B OQHOM cry4yae w3 ABajuatu.
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12.1.2 BocnpoussoguMocTb

PacxoxaeHne mexay ABYMA €AUHUYHBIMUA U He3aBUCUMbIMWA pe3yfbTaTtamu, NOSTyYeHHbIMA pasHbIMA
onepartopamu, paboTaloLWwmMmu B pasHbix nabopatopusix, Ha MAEHTUYHOM MaTepuane B Te4eHUe ANUTENbHOro
BpemeHn, MoxeT npesbiwats 0,9 °C ToNbKo B 04HOM Criyyae U3 AsaauaTty.

12.2 Cuctematuyeckasi NorpewHocTb

CMCTeMaTM‘-IeCKyIO NOrpeLHoCTb HeJb3A YCTaHOBUTb, NMOCKOJIbKY OTCYTCTBYHOT XXUAKUE CMeCU yrnesoao-
poaos € U3BECTHOMN TeMHepaTypoﬁ 3aMep3aHnd, KOTopble UMUTUPYIOT aBUALUOHHbIE TONSINBA.

12.3 OTHocUTenbHasa cucTeMaTuyeckasi NOrpelHoOCTb

PesynbTaTthl No Bcem obpasuam no mexnabopaTtopHoi nporpaMmme Gbiniv uccnegosaHbl Ha OTHOCUTENb-
HYI0 CUCTEMaTUYECKYIO NOrPELUHOCTb COOTBETCTBEHHO Mo MeTodaM ucnbitaHuin ACTM [ 2386 v IP 16. Habnio-
Aanockb cuctematuyeckoe OTKIIOHeHWe, KONMYECTBEHHO onpeaensemoe no cneaywowen dpopmyne

ACTM ] 2386 unu IP 16 = X —0.347, (1)

rae ACTM [] 2386 unu IP 16 — cpeHee 3HauyeHune pe3ynbTaToB UCMbITaHUA No MeTogam ACTM [1 2386 nnu
IP 16;
X — cpefHee 3HayeHue pe3ynbLTaToB UCMbITaHUA NO JaHHOMY MeToAY UCNbITaHUS.

12.3.1 lpumep — Ans pesynsmama no ACTM [ 2386 u IP 16, pasHo20 MuHyc 60 °C, pesynsmam
no HacmosuieMy Memody ucnbimaHusi pageH MuHyc 59,65 °C unu Ha 0,347 °C ebiuwie pe3yfibmama no
ACTM [ 2386 u IP 16.

12.3.2 OpgHako OTHOCUTENbHOE CMELLeHNe HaxoAUTCs B Npeaenax BOCNpou3BoanuMocT o6onx meTo-
00B UCNbITAHUA.

12.3.3 BocnpoussogMMocTb NnepekpecTHoro Metoaa (Rxy), onpeaeneHHas mexay HacTOsILLUMM MeTo-
OOM ucnbITaHMA U meToaomM ucnbitaHua ACTM [1 2386, pasHa 1,9.

12.4 [aHHble No NPeLM3MoHHOCTM NOSy4eHbl U3 NporpamMmmbl MeXNabopaTopHbIX CPaBHUTENbHBIX UCTbI-
TaHuin 2003 r. YYacTHUKM NpoaHanmManpoBany cepum n3 13 obpasyoB pasHbiX aBUaLMOHHBIX TOMMMB B Avana-
30He TemnepaTyp oT MuHyc 42 °C pgo muHyc 60 °C. B ucneiTaHnsax ydactsosanmu 13 nabopartopuid no
UCNbITAHWUAM aBTOMAaTUYECKUM Jla3epHbIM METOAOM U 15 — No UcnbiTaHnam Metogamu no ACTM [1 2386 vnu
IP 16, koTopble NpoBoAAT Bpy4YHYt0. CTaTUCTMKA MPELM3MOHHOCTU NoMyyYeHa ¥ paccuutaHa Ha OCHOBE paspe-
weHus 0,1 °C, NnpeanoXeHHOro aBToMaTUYEeCKUM flazepHeiM MeToaoM. CBeaeHMs No Tunam o6pasLuos 1 ux co-
OTBETCTBYOLLEN CpefHel TeMnepaType 3amMmep3aHns codep)aTcs B UccrnegoBaTensckoM otyeted).

Y MopaTBepxaatoLme AaHHbIE (nporpammbl MexnabopaTopHbIX CpaBHUTENbHBIX UCMbITaHUM 2003 r.) HaxoasaTCs B
ACTM International Headquarters n moryT 61Tk nony4eHsl no 3anpocy B Research Report RR D02-1572,
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Mpunoxexue A1
{(obazarenpHoe)

Hetanv annapatypbl
A1.1 Obwee

WcnirarentHii annapar, koutponumpyeMmsit MUKDONPOLIECCOPOM, oucaH B A1.2 1 NpepCTaBneH Ha pucyHke A1.1.

A1.2 Ucnbimatenbhbili annapar cocromt ua Tpy6ku Ansi BBoAa 06pasLa, ONTUHECKUX AETEKTOPOB, UCTOYHUKA Nasep-

HOTo caeta, kamepe! Ana °6pa3l-la, TeMnepaTypHOro 4aTyuka, CUCTEMbI OXNaXKAEeHWUs U CUCTEMbl HarpeBaHusl U NpeacTas-
neH Ha pucyHke A1.1.

4 237 +0.1
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UcnbiTatensHas aueika
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42

MuHUManbHble pasmepbl anoMUMHUEBOrO Brioka

o L

0
L |9
trettttd

OxnaxaeHue 1 HarpesaHve NoOAAacTCA Ha CTOPOHLI AUEHKN

1 — anioM1HYeBbIl 6nok; 2
oTBEepcTUe Ans obpasua; 5
Hue);

~ nonsipuayiowumii punbTp; 3 — NasepHbIi MCTOYHUK CBETA (Nasep ¢ ANUHON BonHbI 650 HM); 4 — BXoaHoE
T BbixoAHoe oTBepcTMe ANnA obpasua; 6 — NnonApuaylowmin punbTp; 7 — NPMEMHUK CBETa (AeTeKTMpoBa-
8 TeMNepaTypHLIN AaTYMK; 9 — oKowedko; 70 — NpueMHMK ceeTa (HeNPO3PaYHOCTb)

PucyHok A1.1 — UcnbiTatenbHbii annapar
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A1.2.1 VcnbiTaTenbHas YacTb BKtovaeT TpyOKy ans BBoga obpasua, onTu4eckue 4eTeKTopbl, UCTOHHUK Na3epHOro
cBeTa, kamepy Ans obpasua, TemnepaTypHbIV 4aTyKK, YCTPOMCTBO AN OXMNaXAeHUsl M HarpeBaHusl, NpMHUMNnaneHas cxe-
Ma CoeauHEeHNs KOTOPbIX NPeAcTaBneHa Ha pucyHke A1.2.

3 4 5
' [

71

1 — kamepa [ns ofpasLia; 2 — ONTUYeckoe AeTEKTUPOBaHUE; 3 — LLMPUL, BMECTUMOCTBIO 10 cM®, 4 — ucnbiTaTenbHan aueika;
5 — mMuHukomnpeccop; 6 —TemnepaTypHbIi AaTHUK; 7 — KOHTEWHEp Ans OTX0A0B

)N

e

PucyHok A1.2 — Cxema ucnbiTaTenbHOro annapara

A1.2.2 Kamepa ansi obpasua BKMoYaeT antoMUHWEBLIM GrNOK C BLICBEPIIEHHbIM OTBEPCTMEM AWAMETPOM
(3,7 £ 0,1) Mmm, gnvHom (22 + 2) mm. HapyxHble pasmeps! antoMMHWEBOro 6roka AoMmKHe! ObiTb HEe MeHee 66 x42 x 16 Mm
(cm. pucyHok A1.1).

A1.2.3 TemnepaTypHbIl gaTymk, obecnevnBaoWwmii UamepeHne TemnepaTypbl ¢ TOHHOCTbIO He MeHee 0,1 °C B ana-
nasoHe ot nntc 20 °C go muHyc 80 °C. Jatumk kanubpyloT He pexe ogHoro pasa B 12 mec, n ceptudmkat kanmbpoBku
OOIMXeH BKIOYaTb KOPPEKTMPOBKM aAnst Temnepatyp nntoc 20 °C, muHyc 40 °C u muHyc 80 °C. laTumk formkeH 6biTb BMOH-
TUPOBaH B AHO kamepsbl A4ns obpasya B no3uumm, yaobHol ana To4HOro uamepeHusi Temnepatypel o6pasua.

A1.2.4 Cuctema oxnaxpeHusi, obecnevmBarowas perynmposaHme TemMmnepatypsl o6pasya B guanasoHe nporHoau-
pyembiX TemnepaTyp ucnbiTaHus ¢ TouHocTeto 0,1 °C.

A1.2.5 Cucrema HarpeBaHusi, coeauHeHHasn ¢ kamepow ansa obpasua, obecneymBatoLLas perynupoBaHme Temnepa-
Typbl 06pasua B AvanasoHe NPOorHo3vpyemMblX TemnepaTyp uchnoitaHusi ¢ TouHocTbto 0,1 °C.

A1.2.6 OnTnyeckan cucTeMa AeTeKTUPOBaHMA — STO SNEKTPOHHAs ONTUYecKas cMcTeMa Anst MOHMTOpUHra obpas-
La Ha nosiBneHne/ucHe3HoBEHME KpMCTanNoB yrneBoaopoaos. [nuHa BomnHbI Na3epHOro MCTOYHMKA CBETa A0MMKHA ObiTb
(650 + 20) HmM mowHocTbio 3 MBT. CucTema JorxHa COCTOATh U3 NepeaTymka CBeTa U ABYX NPMEMHUKOB CBETa, AETEKTO-
pa KpuCTannoe 1 getektopa HenpospavHocTy. [Ba hunbTpa Ans nonapraaumm cBeTa AOMKHbI OblTb pa3MeLLeHbl Y Kaxao-
ro KOHUa BbICBEPIEHHOro OTBEepCTMs avameTpom 3,7 Mm Kamepbl ans obpasua (A1.2.2). NMpueMHMK Henpo3payHoCTH
JornxkeH 6bITb MOMeLLeH Ha paccTosiHuK (6,0 £ 0,5) MM OT KpalHero oTBepCTUs KaMephl Ansl o6pa3ua Ha CTOPOHE M3nyyda-
Tens nog yrrnom 90°. OKOLWEeYKO AeTEKTopa HENPOo3paYHOCTU JOIMKHO CONPUKacaThCs C BbICBEPIIEHHBIM OTBEPCTUEM (aAna-
meTpom 3,7 MM) kamepbl Ans obpasua.

MpumevaHne A1.1— Korga oGpasel ABNAETCA rOMOrEHHOW XUOKOCTBIO, TO AETEKTOPbl KPUCTANNoB U He-
Npo3payHOCTU He MPUHMMAIOT HUKAKOTro curHana. CurHanbl, NPUHATbIE 48 TEeKTOPOM KPUCTAnoB U AEeTEKTOPOM HeNnpo3apay-
HOCTW, MepeaalTcs B CUCTEMY MuMKpompoueccopa W aHanuaupylotes. Korga B ofpasue nosiBNSAOTCS KpucTansbl
yrnMeBoopoAcE, Ny4OK CBeTa pacceuBaeTcsl M CUrHan NpMHMMaeTcst Ha 06oux geTekTopax. TUNnMYHasi cxeMa ucnbiTaTenb-
HOro annapara npueegeHa Ha pucyHke A1.2.

A1.2.7 HapyxHas rpaHvua annapara. ToYHasi CXema MOXEeT MEHATBCH, OAHAKO HUXe NpUBeAeHbl PEKOMeHayeMble
AVCINEN N HEXXUMHBIE KHOMKW. B kavecTBe npumepa Ha pucyHkax A1.4 n A 1.5 npeacTaBreHbl BHELWHUE NaHENW TUMUYHbLIX
ucrblTaTenbHbIX annaparoe.

A1.2.8 Oucnner otobpaxaeT uameHeHe Temnepatypel obpasua BO Bpemsi UCMbITaHWs 1 Ha pa3HblX MeHIo Npeao-
cTaBnsieT MHPOPMaLMI0 O COCTOSHUM annapaTtypel. [ucnnei AomkeH NokasbiBaTe COOTBETCTBYIOWEe COobLLeHme, ecnu
annapart paboTaeT BXONOCTYIO U He BbISIBNEHO AedeKToB. B koHUe ucnbiTaHust Ha gucnnee nosiensietTcs pesyneTart. Jon-
KHO ObITb BO3MOXHbIM 0TOBpaxeHWe Ha AWCnnee YPOBHS paccesHHOro CBeTa, MPUHUMAagMOoro oNTUHECKMMU AeTeKTopamu.
Ons BbICTPOro ycTpaHeHWs Henonagok MHOpMaUUsi 0 HUX MOXeT BblTe MCMOMNb30BaHa 0OCMYXMBAICLLUUM NEepCOHanoM.
Ecnvn obHapyxeHa Henonagka B 04HOM U3 OCHOBHbLIX KOMIMTOHEHTOB annapara, gucnner otobpaxaeTt AUarHoCTU4YeCKoe Co-
obuwenue. NMoapobHoe 06bsICHEHWE ANArHOCTUHECKUX COOBLLEHMI NPUBEAEHO B PYKOBOACTBE M3rOTOBUTENS MO 06CnyxXu-
BaHUIO.

8
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A1.2.9 KHoMnku MeHIo 4atoT onepaTopy AOCTYN K pasHbiM MEHLC, HanpuMep nepecyeT TeMneparypbl U3 rpagycoe Llene-
cusi B rpagycel PapeHreiita u Hao6opOoT, NpU 3TOM OTMEYaeTcs, YTO Wkana Llenscusi paccmaTpyBaeTcs Kak cTaHdapTHas.

A1.2.10 KHornka nycka No3BONsieT onepaTopy 3anyckarb NocneqoBaTenlbHOCTb U3MepeHusi Npy BeegeHun obpasua.

A1.2.11 KHorMka 0CTaHOBKM NMO3BOJISIET OMNepaTopy OCTaHaBNMBaTL NOCNeA0BaTeNbHOCTb M3aMepeHus. Mocne Haxa-
TUS HA 3TY KHOMKY annapaTt Hemea/1eHHO NPekpaTuT nocregoBaTerbHbIe U3MepeHust u ByaeT nogaepxveaTts obpasel npu
Temnepartype OKpyxatowen cpeasbl.

A1.2.12 TMony4eHve gmvarpaMmMbl NpoUecca UCMbITAHMS BO3MOXHO TOMBKO C BbIXOAHBLIM yCTpowcTeoM. [Mpumepsi
BO3MOXHbIX KPUBbIX CUrHana npusegeHsl Ha pucyHke A1.3. Mpodune nameHeHusi Temnepatypsl o6pasLa, He JOCTYIHbIN
Ans onepaTtopa, NpueedeH Ha pucyHke A1.3 ansa ny4wero noHMMaHusi npodunen oxnaxgeHus obpasua. Kaxgoe Tonnmeo

CBeTOBbI8 CUrHanbI

A
1 S\
\
\
\
\
\\ MpuMep cUrHanoe AETEKTUPOBAHUA
\ 1 Henpo3payYHOCTU YUCTOIO PEeaKTUBHOMO TONNUBA
N = = = OnTU4ecKuii curHan
CurHan petektopa
Temnepatypa o6pasua -
I
[(10 £ 5) °C/mun|  [[(3 £ 0,5) °C/mmn| 2
(12 £ 1) °C/mun|
Mpodunb Temnepatypbl o6pasua

3

LA

i/""—————————_\/

5 6 7
Pa3sa oxnaxgeHus da3sa 3anucu

Mpumep curHanoe AeTeKTMPOBaHUSA

¥ HENPO3pPa4HOCTU 3arPA3HEHHOIO PEaKTUBHOIO
TONNMUBA

= — — OnTuveckuii curHan

CurHan petekropa

1 — TemnepaTypa 3amep3aHusi; 2 — He KOHTPONUpYeTCsl; 3 — Temneparypa saMmepaaHusi; 4 — Temneparypa Henpo3payYHoCTU; 5 — Tou-
Ka 3amepsaHus 3arpsasHeHns; 6 — uccnefoBaHWe 3arpsi3HeHust; 7 — MoBTOPHOE HarpeBaHue; 8 — Temneparypa 3amep3aHus

PucyHnok A1.3 — luarpamma npouecca ucrnbitaHus
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U Kaxpoe 3arpsisHeHue 6yayT faBaTb pasHble KpKBble AeTEeKTMpoBaHMs. OfHAKO MPU UCMbITaHUKM OAHOTO M TOTO Xe Tuna
o6paslia KpuBble CUrHasIoB AETEKTUPOBAHMSI 1 HEeMpo3payHOCTM OCTAKTCSH WAEHTUYHLIMU. ITO MO3BO/SIET onepaTopy
onpeaensiTb 0TNeyaTok o6pasiia 1 BbiSBNATL MoAMMMKALMIO N060ro NPoAyKTa Npu CpaBHEHUM KPUBLIX curHana. Muku, oT-
MeuaeMble Ha KpuBOi Mo HavMeHoBaHueM «CurHan AeTeKTMPOBaHWUsi», COOTBETCTBYIOT MoAuduKaumu nonspusaumumn
cBeTa, NPoXoAsLLero Yepes UCnbITyemblit o6pasel,. Moandukalus Nonsapusaummy co3gaeTcs NPUCYTCTBUEM KPUCTasOB B
o6pasiie Ans UcnbiTaHus. KpuBasi nof HavMeHoBaHMeM «4YWCToe peakTWBHOEe TOM/MBO» JaeT npumep ob6pasua 6e3 3a-
rpsAsHeHUs. MyKK, OTMEYaeMble Ha KPUBOIA CUrHana AeTeKkTMPOoBaHus, NokasbiBaloT NOsSIB/IEHME NepBOro Kpuctasiia u niae-
nexHve nocnegHero kpuctanna. C 3arpsa3HeHHbIM 06pasLoM MOXHO Hab6/1t0AaTh HECKOSbKO MUKOB. TO COOTBETCTBYET
KpUCTann3aumm 3arpsasHuTens, 3a KoTopbiM cneayeT KpUcTaninsaumus peakTMBHOro Tonauea. B gaHHOM 4acTHOM ciydae
BO BpeMsl CTaguu NoAorpesa niaBfieHue KpPUCTa/IOB PeakTUBHOrO TOM/MBA U NfaBfeHWe KPUCTAsINIoB 3arpsisHsioLei
npumecy HabnAaT NPU pasHbIX TemnepaTtypax. 3TO yKasbiBAeT Ha HanMume 3arpsasHsiouLeil npuMeciu.

MpumeyaHune Al.2— onHOe onUcaHne yCTaHOBKM, MHCTPYKLMUM N0 MOHTaXY U MHCTPYKLMM MO yXoA4y coaep-
XaTcs B PyKOBOACTBE M3rOTOBUTENS, KOTOPbIM CHaGXeH KaxAablii annapar.

PucyHok Al.4 — Annapart A/ia aBToMaTU4Yeckoro onpeaenieHns TemnepaTtypbl 3amep3aHus

1— knaBuww ynpasneHus; 2 — knaeuiumn: OCTaHOBKa, Bo3BpaT, ABapuiiHas ocTaHoBKa; 3 — knaBulia ynpasnexuss LCD — gucnneit Ha
XNAKMX Kpuctannax (KMaKoKpucTanamueckuin gucnneii); 4—=8-ctpounblii LCD, ocBellaeMblii ¢ 06paTHOM CTOPOHbI; 5 — KMaBuLIK Bbi30Ba
(aKkTBM3aLMmM) MEeH UK KHomnka ANns oTobpaxeHnsa Ha LCD; 6 — undpoBas BcnomoraTenbHas knasmarypa v knasulim OTMeHbI 1 BBOAA

PucyHok A1.5 — BHellHAs naHesb annaparta

10
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Mpunoxenne DA

(cnpaBo4HoOe)

CBeaeHns 0 COOTBETCTBUMN CChIMOYHLIX CTARHAARPTOB CCLIMTOYHLIM HaLUOHaNbHLIM CTaHAApTaM
Poccuiickon ®Denepaunu (M 4eACTBYIOLWUM B 3TOM Ka4eCTBE MeXrocyfapCTBEeHHbIM CTaHAapTaM)

Ta6nwuua [OA.1

0O603Ha4eHne CCbINOYHOro CreneHb 0O603HaYeHne 1 HauMeHoBaHue COOTBETCTBYIOLLEro HaUWMOHANbHOro
craHgaprta COOTBETCTBUA crangapra
ACTM Q1 2386 IDT FOCT P 53706—2009 «Tonnuea aenaunoHHble. Metog onpegene-
HWA TemnepaTtypbl 3amep3aHusi»
ACTM 14057 MOD FOCT P 52659—2006 «Hed1b n HedbTenpoaykTbl. MeToabl py4HOro
ot6opa npob»
ACTM 0 4177 — *

IP 16

*

BETCTBUA CTaHOapPTOB:

- IDT — ngeHTu4YHble CTaHaapThI;
- MOD — moanchuumpoBaHHble cTaHaapThl.

* COOTBETCTBYIOLWMI HALUMOHATBHBINM CTaHAapT OTCyTCTBYET. [l0 ero yTBEpXKAEHUSI pEKOMEHAYETCs UCNorb30BaTh
nepeBos Ha PyCCKMIA Si3bIK AaHHOTo cTangapTa. MNepeBoa AaHHoro ctaHaapTa Haxoautes B deaepanbHoM uHgopmaum-
OHHOM (DOHAE TEXHUYECKMX PErNaMeHTOB U CTaHAapTOB.

MpunmeyaHune—B HacToAwei Tabnuue UCNOoNb30BaHb! Credytowne yCrnoBHble 0603HauYeHUs CTENEHN cooT-
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rocCT P 54280—2010

YOK 662.753.1:006.354 OKC 75.160.20 b29 OKCTY 0209

KntoyeBble criosa: TonnMea AN aBnaLoHHbIX |'a30Typ6I/IHHbIX aBuratenen, TeMmnepaTypa 3amep3aHus, aBTo-
MaTn4ecKui nasepruZ mMeTon, Kpuctannbl yrnesogopoaos

Pepnakrop J/1./. Haxumosa
TexHuueckun pepakrop B.H. lNpycakoea
Koppekrop M.C. Kabawoea
KomnbloTepHas Bepctka B./. puweHko

Cpano 8 Habop 09.02.2012. Mopnucaro B nevats 20.02.2012. dopmar 60x84"/s. lapHutypa Apuan.  Yen. ned. n. 1,86.
Yu.-u3g. n. 1,30, Tupax 121 ak3. 3ak. 180.

oryn « CTAHOJAPTUHO®OPM», 123995 Mockea, paHaTHbIf nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo Bo ®IYMN « CTAHOAPTUH®OPM» Ha MN3BM.
OtnevaraHo B ounuane Oryrn « CTAHJAPTUHOOPM» — tun. «Mockosckuii nevatHuk», 105062 Mocksa, MNanud nep., 6.
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