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HacTosllee pykoBOACTBO MO 3KCM/lyaTauMu pacnpoCTpaHsieTcs Ha Tep-
MOMETPbl NabopaTopHble 3NeKTpoHHble LTA (manee no TekCTy — TepMo-
METpPbI) M COAEPXWUT CBEAEHMS, HEOBXOAMMbIE ANA U3YYEHUSI YCTPOWCTBA,
NpUHUMMNA AENCTBMS M NPaBU SKCMyaTaummM TepMOMETPOB.

K paboTe ¢ TepMOMETPaMM A0MYCKAOTCA /ML, 03HAKOMJIEHHbIE C HACTO-
AWM PYKOBOACTBOM M0 3KCMTyaTaLmu.

1 OMNCAHUE U PABOTA TEPMOMETPOB

1.1 HasHaueHue

1.1.1 TepmomMeTpbl LTA npenHasHayeHbl Anst KOH-
TaKTHbIX U3MEPEHMIN TEMMEPATYPbI XUAKMX, ChiMyumx
1 ra3oobpasHbIX cpesd, a Takke Ana ynpasneHusl pas-
JINYHBIMU UCMOSTHUTENIbHBbIMU YCTDOVICTBaMM B npouec-
Cax, CBSA3aHHbIX C YCTAHOB/IEHNEM U peryinpoBaHveM
TEMNEPATYPHbIX PEXMNMOB.

1.1.2 TepmomeTpbl LTA npeactaBnsioT  coboi
ABTOHOMHbIE NEPEHOCHbIE NPUBOPbLI, COCTOSALLME U3 3EKTPOHHOIO 610ka u
OZIHOr0 MUK ABYX AATYUKOB TEMNEPATYPHI.

DNEKTPOHHbIV 610K M AaTUMK TeEMNepaTypbl HE SIBNAIOTCS OTAENbHLIMM
ABTOHOMHbIMMK 6/10KaMMU.

1.1.3 TepMOMETPbI BbINYCKAOTCA B HECKObKMX MoAUMUKaLMAX, KOTO-
pble OT/IMYAIOTCS UCMONIHEHWEM 3M1EKTPOHHOIO 6/10Ka, KOHCTPYKUMEN U Ma-
TEpWanoM AaTyMKOB TEMMEPATYPbI.

DNeKTPOHHbIV 6510k B 6330BOM UCMOTHEHUN UMEET:

* OAVH KaHan U3MepeHui TemnepaTtypsbl;

* XXMAKOKPUCTANNNYECKUIA AUCTINEN, NpeaHasHaueHHbI ans oTobpaxe-
HUSI pEXXMMOB paboTbl U TEKYLUMX 3HAYEHUI U3MepsieMOol TeMnepaTypbl;

* KHOTMKA BKJTIOYEHMS U BbIK/TIOYEHWS NMUTaHUS TEPMOMETPA;

* TpU yHKLMOHAbHbIE KHOMKKM, NpeaHasHayeHHble Ans: Bbibopa eau-
HWLbI U3MEPEHMI TeMnepaTypbl; Bbibopa KonMyecTBa 3HaKoB rnocse 3a-
NATOM B OTOOpaXKaeMOM 3HaueHUM TeMnepaTypbl; 3anNUcKu U3MepsieMbIX
3Ha4YeHW B namsATb Npubopa; BLIMUCIIEHUS MUHMMASIBHOMO, MaKCW-
ManbHOro M CpeAHero 3Ha4eHui M3MepsieMoi TeMnepaTypbl 3a BpeMs
HaxoX[AeHUs TepMOMEeTpa BO BK/TIOYEHHOM COCTOSIHWY;

* pasbeM microUSB ans cBa3u C KOMMbIOTEPOM;

» moaynb Bluetooth.
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B 6onee (yHKLUMOHANbHbBIX MCMOSIHEHMSX 31EKTPOHHOro 6510ka MoryT
6bITb AO6aBNEHbI:
* BTOPOM KaHan U3MEpPEHUIA TeMnepaTypbl UM BCTPOEHHbIM CEKYHAOMED;
* IMCKPETHbIE BXOA M ABa BbIXxoAa ANSl YNPaBIeHWUS UCMOMHUTENbHBIMM
YCTPOWCTBaMMU.

1.1.4 Kaxaplh gaTuMk TemnepaTypbl MPeAcTaBnsieT cobov Morpy»Howm
TepmonpeobpasoBaTenb conpoTMBneHns B cootBeTcTBUM ¢ MOCT 6651 (c
WMHAMBMAYASIbHOM CTaTMUECKON XapaKTepUCTUKON npeobpa3oBaHus) B rep-
METUYHOM KOpryce B BUAE Lyna.

o

JaTtunky, npegHasHa4YeHHbIe 47159 Pa3HbIX KaHA/I0B U3MEPEHUY TEMIIEpa-
TYDbl, HE B3aNMO3aMEHAEMBI.

1.1.5 MNogkntoyeHne AaTYMKOB K 3NEKTPOHHOMY 670Ky BO3MOXHO, Kak
yepe3 pas3beMHOE, TaK M Hepa3beMHOe COeAMHEHWE, C MOMOLLbIO Ka-
6ens-yanuuutens. Mcnonb3osaHue 4-x NpOBOAHOro Kabens-yannHuTtens ums
KOMMJIeKTa NOCTaBKM He BefEeT K yXyALEeHUIO METPOSIOrMYECKMX XapaKTepu-
CTUK TEpPMOMETpA.

[aTumku € pa3beMHbIM COeANHEHNEM, 3@ UCKITIOYEHNEM KOHCTPYKTMBHbIX
UCMOJTHEHMIA C TEPMOCTONKMM KabeneM-yannMHUTENEM, MOMYT NOAKIOYATLCS
HernocpeacCTBEHHO K  3M1EKTPOHHOMY 6noky (6e3 ucnonb3oBaHus  Ka-
bens-yanuHuTens).

! KO BTOpOMY U3MEPUTE/ILHOMY KaHAJTYy AaTHUK TEMIIEPATY Dbl MOXET ObITh
TTO4KITIOHEH TOJILKO HEPE3 KAbE/Ib -y A/TUHNTESIb.
1.1.6 B Tabnuue 1 npeacraeneHbl UCMOMHEHUS 4AaTYUMKOB TEPMOMETPOB.

Tabnuua 1

Twun gaTymka KOHCTpPYKTMBHOE MCMOJSIHEHME N Ha3Ha4YeHWe aaTtymka

LLlyn 13 HepxaBetollen ctanu anmHoi ot 90 go 550 mMmM.
H, M OnameTp wyna He npesbiwaeT 4.3 MM. [laTuMK NpegHa-
3HauyeH ANs U3MEPEHUIA B HEarPecCUBHbIX cpeaax.

Lyn v3 TuTaHa gnuHoli ot 90 o 500 MM. MameTp wwyna
HT, MT He npeBblwaeT 4.3 MM. [JaTunK npefHasHayveH ans m3me-
PEHMIN B YMEPEHHO arpeccUBHLIX Cpefax.
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Twun patymka KOHCTPYKTMBHOE UCMONMHEHWE N HA3HayeHue JaTunKa

H®, MO

LLlyn 13 HepxaBetolLei ctanu anuHoi ot 90 Ao 550 MM,
MOKPbITbIN Te(hIOHOM. AMaMeTp Wwyna He NpeBbilaeT
5.3 MM. [JaTuuK npeaHasHayeH ans USMepeHuin B arpec-
CUBHBIX Cpefax.

LLlyn 13 HepxaBetollen ctanu anmHol ot 90 ao 550 MM,
Mn [OunameTp wyna He npeBbiwaeT 5.3 MM. [laTunk npegHa-
3HayeH ANs U3MEPEHUIA B HEarpeccuBHbIX cpeaax.

LLlyn w3 HepxxaBetoulei ctanu anvHoit 300 mM. uametp
B wyna He npesblwaeT 4.3 MM. [JaTynK npegHasHa4veH ans
KOHTPOS TeMnepaTypbl NpW onpeaeneHnm BA3KOCTu.

LLlyn w3 HepxxaBetoulei cTtany anvHoi 450 mM. nametp
lwyna He npesbiwaeT 4.3 MM. [laTunK npeaHa3Ha4veH ans
) BbICOKOTOYHbIX M3MepeHMl7'I, a TaKXe ana npuMeHeEHns B
KauyecTtse paboyero satasnoHa 3 pa3psiga B COOTBETCTBUM C
IMC no Temnepatype.

LLlyn w3 HepxaBetoLlei cTanu amHon 50 MM ¢ TepMo-
CTOVikuM kabenem afiMHou 2 M. nameTp wyna He npesbl-
waet 4.3 MM. [laTumK NpeaHasHayeH Ans aTrectaumm
KIMMaTUYECKUX KaMep W CYLUMbHBIX LUKAdOB.

MNpvmMeyaHus:

1

2
3

CTaHAapTHOe MCnofiHeHue gatyumnkos TMnos H, M, HT, MT, H®, MO un T
UMeeT ANunHy wyna 250 mMM;

CTaHAapTHOE MCNofiHeHWe Kabens-yanMHuTens uMeeT givHy 1.2 m;
gatumkm Tmnos H, H®, M, M® n I MoryT 6bITb U3rOTOBNEHbLI C TEPMO-
CTOMKMUM Kabenem-yanMHUTENeM ANMHOM 2 M, UMEIOLLMM HEPa3beEMHOE
coeavHeHue € AaT4yMkoM. B aToM cnyyae nocne o6o3HayveHus Tuna aat-
YMKa yKa3biBaeTca «TC».

1.1.7 HopMarsibHble ycnoBust UsMepeHuii:

* TeMnepaTypa OKpy>atoLero Bo3ayXa, °C...ccccvvvvrenenreeennnn. oT 15 po 25
* OTHOCUTENBbHASA BNAXHOCTb BO3AYXA, Y0 covvvrereiirerennneeennnns oT 30 go 80
1.1.8 Paboune ycnosums akcnnyaTtaumm no rpynne B2 FOCT P 52931:

* TeMnepaTypa oKpy>atowero Bo3ayXa, °C....ccceevvverrnnrrrennnnns oT 5 no 40
* OTHOCUTENbHAs BNAXHOCTb Bo3ayxa Npu 25 °C, % ..ccevvvvvvennnnens no 80
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1.1.9 CreneHb 3awWwuThbl OT NMONaAaHUs BHYTPb TBEPAbIX TeJ, Mblv U BOAbI
B cooTBeTcTBMM € TOCT 14254:

* 3/1eKTpOHHOro 6510ka — IP40;

* flaTuMKa Temnepatypbl — IP68.

1.1.10 Mo 3neKTpoOMarHMTHON COBMECTUMOCTM TEPMOMETPbI YAOBNIETBO-
psitoT TpebosaHmam TP TC 020/2011.

1.2 TexHUuyecKkme xapaKTepmucTuKm

1.2.1 AnanasoH n3amepenHuii Temnepatypsl, °C:

e ans aatumkoB TMNA H, HT ..o oT MuHyc 50 go 300
e Ans aatumkoB TMNa HO, B, 3, Koo, oT MuHyc 50 go 200
e Ans AAaTUMKOB TUMA M, MT...cvciiiiiiiiiiee e, OT MMHyC 196 ao 300
* ANS AATYMKOB TUMA MD ..., OT MUHYC 196 o 200
* AN AATUMKOB TUMA Maueiiviiiiiiiiiee e ens oT MuHyc 70 go 500

1.2.2 Mpepaenbl AONYCKAaeMOW OCHOBHOM abCOMOTHON MOrpeLHoCTU Us-
MepeHuii TeMnepaTypbl (A) Npu NOrpy)XEHWM AATUYMKA HA TNyBUHY HE MeHee
75 MM 1y Npuv NOSIHOM NOrpy>xeHun gatuuka tuna K, °C:

L = 8 1 7 1 = T +0.02
L b= S 1T ] = = +0.05

o B anana3oHe oT 0 A0 100 °C BKIOUUTENBHO ...cvvvvevnnrennnsens +0.02
o fatunkm TMNOB H, HT, HO, K....covreiiiiiec e +0.05
e AaTUMKN TUMNOB M, MT, MO ....ccviiiiieir e e e e +0.2
® JATUNK TUMA [ eeiiiiiii i e e +0.5

1.2.3 Mpepenbl AonyckaeMol AONOSIHUTENbHON abCcoNoTHOM NOrpeLlHo-
CTU OT M3MEHEHUs TeMnepaTypbl OKpyXatowen cpeabl (0T HOpPMasbHbIX
yCrnoBui n3MepeHmnin) B AManasoHe pabounx  TemnepaTtyp,
Ha KaXAbIE 10 OC, OC .iriiiiiiiiieieie e et rrer s eeren s e s e s erenn e enn s eanees +0.5'A

1.2.4 [loBepuTenbHbIE rpaHULbl MNOrPeLHOCTN AN TEPMOMETPOB C AaT-
ynkamu TMNoB 3 1 B npu poBepuTenbHoi BeposiTHOCTM 0.95 € ydyeToM He-
CTabUnbHOCTU 3a MEXMNOBEPOUHbIA MHTEPBan COOTBETCTBYIOT TpeboBaHMsM
MC ans CU TemnepaTypbl, yTBepxaeHHol [Mpukasom PocctaHaapTa oOT
23 pekabps 2022 r. N2 3253.

1.2.5 HAMKAUMS NBMEPSIEMON BEINIUUMHDI ..vvvvvrvrernrnrnrnrnrnnnnnnns uncdposas
1.2.6 MakcMManbHoOe KONMMYECTBO Pa3psAafaoB MHANKALUMM ....ueveeennnsieenss 6
1.2.7 LeHa eauHuubl Mnaawero paspsiaa usMepsemon temnepaTtypel, °C:
* B Ananas3oHe oT MMHYC 196 Ao MMHYC 100 BKITIOUUTENBHO ............ 0.01
* B OCTAJIbHOM AMAMNA30HE ... cevuuiirrrussssrrssssssnsssssrnsssssnnsssssrsnanns 0.001
1.2.8 BpeMsi yCTaHOB/IEHUS MOKa3aHWUI 31EKTPOHHOMO 6/10Ka, C,

TS0 TSP TPPT 5
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1.2.9 Bpemsi TepMuyeckort peakuum npu 50 % “3MeHeHUn TeMnepaTypsbl
(koHTpONMpyeMas cpeaa — BoAa, CKOPOCTb MoToka He 6onee 0.4 m/c), ¢,
He 6onee:

e gatumkn TMnoB 3, B, K, H, M, HT, MT U ..o, 7
e AaTUMKN TUMOB HD, MD .....ceiiiiiiiiiiiii e e e e 13
1.2.10 NabapuTHble pa3Mepbl 3NEKTPOHHOrO 6510Ka, MM,
HE BOJTEE ittt i ieiiie i e cetee e ettt e e e e e e e e s e e e e e e e aa e e e raa e e eeaanes 80%x75%x100
1.2.11 AnameTp wyna AaTynkos, MM, He 6onee:
e TUMNOB H, HT, M, MT, B, 3, K.ruii it errn e 4.3
* TUNOB HD, MD, TT ...iiiiiiiiiieie e eerrs e erns s s e s s e s s en e e ee 5.3
1.2.12 AnvHa wyna AaTynkoB, MM:
e TUNOB H, M, HO, MO, M.....covviiiriiiiriierie e e o1 90 go 550
L 7T = 3 I I O R ot 90 o 500
CTUMA B e e 300
L 1] 1 1= TG T PP 450
®TUMA K oot e r e e s e s r e e ra s 50
1.2.13 Macca, r, He 6onee:
® 3/IEKTPOHHOTO BIIOK@ ..cvvueiiiiiiiieiiiieseeeire e s e enns s s s erns s s s ernan s s eennan e 250
L 1= 1 1 1 1= 60
1.2.14 nanasoH U3MepeHnin MHTEPBAIOB BPEMEHU BCTPOEHHOMO CEKYH-
[OMEPA TEPMOMETPA, Currurrrrrrrurrrresnusrsresnusssresnisisremnsserenns ot 0.1 0o 9999.9
1.2.15 MNpenensbl aonyckaemol abCcontOTHOM MOrpewwHoOCTU U3MEPEHUIA
MHTEPBANOB BPEMEHM (T), Currrrrrrrrrereiesiirrrreereeseesssnsrnneeens +(0.1+1-10*7T)
1.2.16 LleHa eavHMUbI MNaaLero pa3spsia CEKYHAOMEPA, C..uuvveevnneen. 0.1

1.2.17 MuTaHne TepMOMETpPA OCYLLECTBNSETCS NOObIM M3 CNOCObOoB:

* ABTOHOMHOE NMUTaHue — OT ABYX 371eMeHTOB Tuna AAA C CYMMapHbIM
HaMPSDKEHUEM, B, HE MEHEE......ccvv i er s r e e 2.0

* OT KOMMbKOTEPA NPK NoMoLLM kabensi yepe3 pasbeM microUSB.

1.2.18 BpeMsi HenpepbIBHOM paboThl B paboumnx yCroBUsX NpyU aBTOHOM-
HOM TMUTAHUN, Y, HE MEHEE ....uevueenrrnnrenrensernrennrenrenrsensesnsesnsennsrnnsennes 2000

1.2.19 CpeaHUiA CPOK CITYXKObI, JIET .uuuuururuuununnnsnsssnnnsssasssssassssssssnnas 10
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1.2.20 CpegHsst HapaboTka Ha OTKa3 TEPMOMETPOB C AaT4YMKaMM, u:
* TUNOB H, HT, HD, B, 3, K .orrrriiieeie e 10000
* TUNOB M, MT, MO, TT..ceuiiiiiriiiiceris e rnn e rn e r e 20000

1.3 CocTtaB TepMOMeTpOB

1.3.1 KoMnneKkT nocraBkM TEPMOMETPOB MpuBeAeH

B Tabnuue 2.
Tabnuua 2
O6o3HaueHune Konuue-
HanmeHoBaHve
[JOKyMeHTa CTBO
1 BnoK 3neKTPOHHBII TK/LW 5.422.015 1
2 [aTuuk TemnepaTtypbl:
> Tanos H, M, B, 3 TK/ILW 6.036.015...-03
 Tunos o, 1P TKJILL 6.036.015-04, -05
e TKJILL 6.036.015-06, -07 1
« Tvna K TK/LW 6.036.015-08 nnm 2
« TUroB H, H®, M, M® u T %ﬂm 6'836'815'0904
C  TEepMOCTOMKMM  Kabe- 6.036.016...-
neM-yannHUTeNnem
3 Kabenb-yanuHutenp* TKJILW 4.853.002 1
nn 2
4 Kabenb microUSB NOKyrnHoe usgenve 1
5 Kpennenue DualLock MOKYyrnHoe nusgenve 1
6 2DneMeHT NuTaHus AAA** MOKYMNHOE nsgenve 2
7 PykosogacTtBo no akcnnyataunn | TKJILL 2.822.004 P2 1
8 MeToanKa NnoBepKu TKJILW 2.822.004 MI1 1
*

— OTCYTCTBYET Y TEPMOMETPOB C TEPMOCTOMKMUM KabeneM-yanmHuTe-

neMm, MMeLWNM HEpa3beEMHOE COEANHEHNE C AaTHUKOM;

** — 371eMeHTbl MMTaHWS YCTaHOB/EHbI B 3/IEKTPOHHOM 6J10Ke.
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1.4 YcrpoicTBO M NpMHLUMN paboTbl

1.4.1 PaboTa TepMOMETpPa OCHOBaHa Ha M3MEPEHNN NTEKTPUYECKOrO CO-
NPOTUB/IEHNS YYBCTBMTENbHOIO 31EMEHTA AaTuMKa M nocneayoweM npeob-
pa3oBaHWUM ero B 3Ha4yeHue TemrepaTypbl B COOTBETCTBUU C YpPaBHEHUEM
KanneHpgapa-BaH [io3eHa:

R,=Ry-[1+A-t+B-t>+C-(t—100°C)-t3],

rae R,, Ry — 3HauyeHUst COMPOTMBIIEHUIA YyBCTBUTENIbHOMO 3/IEMEHTa AaT-
ymKka npu n3mepsieMoit Temnepatype u npm 0 °C COOTBETCTBEHHO;

A, B, C — rpailyMpoBOYHble KO3 ULIMEHTBI, KOTOPbIE ONpeAeneHbl Npes-
NpUSITUEM-WU3rOTOBUTENEM B MpOLIECCE MPasyMpoBKM TepmomeTpa. MoryT
KOPPeKTMPOBaTbC MOBEPUTENIEM MpPU MPOBEAEHWM MEPUOANYECKON MO-
BEPKM.

Mpy M3MEpPEHUN MONOXMTENbHLIX TEMNepaTyp, T.e. Npu R, > R,, Ko3d-
(VUMEHT C NpUHMMAETCS PaBHbLIM HYSIO.

1.4.2 B kayectBe 4yBCTBUTENBbHOIO 3/1EMEHTA AaTyMKa WCMO/b3yeTcs
NIaTUHOBLIN TepMONpeobpasoBaTenb conpoTueneHus Pt100 anvHoit 5 mm.
OH pacnonoXeH y KOHUMKa Lilyna AaTymka. YyBCTBUTENbHbIN 3/1IEMEHT OTNK-
YAETCS XOpOLLEN BOCMPOM3BOAMMOCTBIO TEMMEPATYPHOW XapaKTEPUCTUKUN U
JONrOBPEMEHHOW CTABUNBHOCTBIO.

1.4.3 Pe3ynbTaTbl U3MEPEHMI BLIBOASTCA Ha >KMAKOKPUCTANIMYECKMIA
JAUCNNEN 1 MOTYT BbITb 3anucaHbl BO BHYTPEHHIO SHEProHe3aBUCUMYIO Na-
MSATb TEPMOMETpA.

1.4.4 MNporpamma LtaGraph nossonseT perncrtpupoBaTb pe3ynbTaThbl U3-
MEepEeHUiA, kak B rpadMyeckoM, Tak U B TEKCTOBOM BuAe. Kpome 3Toro, npo-
rpamMMHoe obecrneyeHne no3BONSET KOPPEKTUPOBaTb MPadyuMpoBOYHbIE KO-
acdduumeHTbI, HacTpamMBaTb GUILTPaLMIO 1 YNPaBNSTb BCEMM HacTpOMKaMm
TepMoMeTpa.

1.4.5 O6wmit BUA TepMmoMeTpa NnokasaH Ha pucyHke 1. Ha nuuesoit na-
HENW 3N1eKTPOHHOrO 6/10Ka PacnonoXeHbl OpraHbl YNPaBAeHNs U UHAMKa-
UMK, Ha 3aaHel CToOpoHe 611oka — pa3beMbl Asl NOAKIIHYEHUS] AaTHYMKOB U
NCMONTHUTENbHBIX YCTPONCTB.
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10 -
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PucyHok 1 — BHelHuin BUA TepMoOMeTpa
KHOMKa nepektoYeHns KaHanos (4Ns TepMoMeTpa C ABYMS KaHanamu
U3MEpEHUiA TeMMNepaTypbl) UK KHOMKa A8 NepexXoia B PEXNUM CEKYH-
Aomepa (ans TepMOMeTpa CO BCTPOEHHbIM CEKYHAOMEPOM);
Jucnnen;
KHOMKa BKOYeHMs/BbikoYeHns Bluetooth Moayns;
KHOMKa BKJIIOYEHWS/BbIK/TIOYEHNS NMUTaHUS;
(yHKUMOHaNbHas! KHOMKa. B Ha)XaTOM COCTOSIHMM M3MEHSIET Ha3Haye-
HWE KHOMOK 6 1 7;
KHOMKa MaTeMaTnyecknx yHKUMI. B coueTaHm ¢ HaxkaTon KHOMKOM 5
nepekoyaeT eanHULY U3MepeHnii TemnepaTypbl u3 °C B °F u obpaTHo.
B pexxuMme cekyHAOMepa BbINOMHAET PYHKLUMIO 3aMyCka/OCTaHOBKW;
KHOMKa BK/OUYEHWS/BLIK/TIOYEHNS 3annUCU pe3y/ibTaTOB U3MEpPEHUI B
NMamMsiTb TEpMOMETpa. B coueTaHuMn c HakaTol KHOMKOM 5 M3MeHsieT
oTobpakaeMoe KOMMYECTBO 3HAKOB MOC/E 3ansiTol. B pexume cekyH-
Aomepa BbInonHaeT dhyHKUMo cbpoca;
pa3beM microUSB;
pasbeM Anst NOAKIOYEHMS] UCMIONHUTESNbHBIX YCTPOUCTB K AUCKPETHLIM
BXOAY/BbIXoAaM;
MarHuTbI;
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11 - pasbeM Ans NOAKMIOYEHUS AaTyMKa TEMMepaTypbl K NEPBOMY KaHany
N3MEepEHUn TeMMepaTyphbl;

12 - pa3beM Ans NOAK/OYEHUS AaTUMKa TEMMEpPATYPbl KO BTOPOMY KaHany
N3MEpEeHUin TeMMnepaTypsbl;

13 - KpblllKa 6aTapeiiHOro oTceka;

14 - paTuymk TemnepaTypbl;

15 - pasbeM faTyMka TEMMepaTypbl 4SS MOAK/OYEHUS K 3/IEKTPOHHOMY
6noky.

1.4.6 Ha pucyHke 2 nokasaH Avcnien TepMOMETpa.
7 8 9 10

L W W W W W W W W
12\\\\\\\\

QO AT MIN AVG MAX o<~} [xah | 13
2001 ¢

IC 2171 2100 °F

11
N\
12

» K

PucyHok 2 — [ucnneit TepMOMETpa

1- HoMmep oTObpaXkaemMoro U3MepuTenbHOro KaHana (ans TepMoMeTpa C
[BYMSl KaHaniaMun M3MepeHnii TemMnepaTypbl);

2 - none ans otobpaxkeHusi pesynbTaTa U3MepeHui;

3 - WMHAMKaTOp BK/IKOYEHHOW 3amnncy pe3ynbTaToB U3MEPEHUI;

4 - nHAMKaTOp OTOBpaXKeHns pa3HOCTM TemMnepaTyp MeXAay NepBbIM U BTO-
pbIM U3MepUTENbHLIMU KaHanamu (4ns TepMOMeTpa C ABYMS KaHanamu
M3MepeHUi TeMnepaTypsbl);

5 - uvHAMKaTOp OTOGpaXKeHWsi MUHMMasbHOM TeMnepaTypbl 3a BpeMs pa-
60Tbl TEpMOMETPa;

6 - wuHAMKaTop OTOoOpaXkeHWs cpegHen TemnepaTypbl 3a BpeMmsi paboThbl
TEpMOMETpa;

7 - vHAMKaTOp OTObpaXxeHus MaKCMMasnbHOW TeMmnepaTypbl 3a BpeMs pa-
60Tbl TEPMOMETPA;

8 - uMHAMKaTOp MoaKNoYeHns TepMoMeTpa K komnbtoTepy (USB nopT);

9 - umHaukaTop BktoueHust Bluetooth mogyns;

10 - nHAMKATOP COCTOSAHWUSA 3N1EMEHTOB MUTAHUS;

11 - MHOMKATOP CHUXXEHMS TeMnepaTypbl;

12 - vHOnKaTop NOBbILEHWUS TeMNepaTypbl;

13 - »HAMKaTOp eavHULIbI U3MepeHuit TeMnepaTypsl.

11



TepMoMeTpbl nabopaTopHble 3N1eKTPoHHble LTA PykoBoACTBO MO akcnnyaTaummn v4.2

1.5 MapkupoBka

1.5.1 MnoMbupoBoYHas Haknelrka C MapKUPOBKOM, pacriono)XeHHas Ha
3aAHeN CTOPOHE 3/IEKTPOHHOMO 6510Ka, COAEPXKUT:

* 3HAK YTBEPXAEHWS TUMa CPeICTBa U3MEPEHUI;

* TOBApPHbIW 3HaK NpPeanpUsTUS-U3roToBUTENS;

* HaMMeHoBaHWe 1 0603Ha4YeHne TepMOMETPa;

* HOMep TepMOMEeTpa Mo CUCTEME HyMepauuu NpeanpusTUS-U3roToBu-
Tens;

* eNHbIV 3HAK 0bpalLeHMs NPOAYKLIMN Ha PbIHKE rocy1apCTB — YJIEHOB
TaMOoXXeHHOro coK3a;

* flaTy U3roTOBIEHUS.

1.5.2 B BepxHeit YacTu Liyra AaTynka METOAOM rPaBUPOBKU HAHECEHO:

» 0b03HayeHne TMna AaTumKa;

* nocnegHne Tpu umdpbl 3aBOACKOro HoMepa TePMOMETPa;

* [Nl TEPMOMETPOB C ABYMSI KaHanaMn U3MepeHuin TemnepaTypbl — Ho-
Mep M3MEPUTENBHOrO KaHasna, K KOTOPOMY NMOAKIIOYAETCS AaTUMK.

1.5.3 Ha TpaHCnopTHY0 Tapy HaHeCeHbl OCHOBHbIE U AOMOSHUTENbHbIE
MH(DOPMAUMOHHBIE  HAANUCKU, MaHUNYNSAUMOHHbIE  3Hakn  «XPYTKOE.
OCTOPOXHO», «bEPEYDb OT BJIATU» B cooTBeTcTBMM € TOCT 14192,

1.6 YnakoBka

1.6.1 B KopobKy 13 roppnpoBaHHOro KapTOHa, U3roTOBJIEHHYIO MO Yep-
TeXxaM NpeanpuaTvs, YIoXKeHbl KOMMIEKTYoWme B COOTBETCTBMM C Nepey-
HEM, YKa3aHHbIM B Ta6nwue 2. PYKOBO,CI,CTBO no aKcnJiyataunm n METOAUKA
MOBEPKW BJIOXXEHbI B MOJIM3TU/IEHOBLIN MAKET.

1.6.2 B ynakoBOYHOM JIUCTE YKa3aHbl Cieayrolmne ceeieHus:

* HauMeHoBaHWe 1 agpec NpPeanpuUATUSA-U3roTOBUTENS;

* HanMeHoBaHWe, 0603HayeHne 1 HoOMep TepMOMETPa;

* KOMM/IEKTHOCTb TEPMOMETPA;

* 1aTa YNakoBKU;

* NOAMMUCb YNAKOBLUMKA W NeYvaTb NPeanpuUaTUS-U3roToBUTENS.
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2 1CNOJIb3OBAHME NO HASBHAYEHMIO

2.1 3KcnnyaTauMOoHHbIe OrpaHUYeHus

2.1.1 B npouecce 3Kcnyatauun TEPMOMETPOB Heobxoammo cobnoaatb

cneayowme orpaHuyeHns:

* TEPMOMETPbI HENb3S UCMO/1b30BaTb A/ UBMEPEHUI TEMMEPATYP, BbIXO-
JSLIMX 32 rpaHuLbl Avana3oHa usmeperuit (1.2.1);

* paboune ycnoBumsi aKCnjlyaTaumm TEPMOMETPOB AO/MKHbI COOTBETCTBO-
BaTb 1.1.8;

* He JOMyCKAeTCs HarpeB 3NeKTPOHHOro 6510ka Beiwe 40 °C;

* TEMMepaTypa Cpeadbl, B KOTOPOW HaxoauTCsl pa3beMHOE COEAMHEHUE
JaTuuka ¢ kabenem-yanvHuTeneMm, He Ao/mkHa npesbiwatb 70 °C, a ans
TEPMOMETPa C TEPMOCTOWKUM Kabenem-ya/IMHUTENEM, UMEIOLLMM He-
pa3beMHOE CoeMHEHUE C AaTUMKOM, He Ao/mKHa npeBbiwaTtb 200 °C;

* He JOMYyCKaeTCs nonajaHue Brarv Ha BHYTPEHHWUE 3N1EMEHTbI 3N1EKTPOH-
Horo 6510ka M pa3beMHble COeAMHEHNSI TEPMOMETPOB;

* HE [OMYCKAETCs UCMOJb30BaTh B KAYECTBE MOMLLMX XXMAKOCTEN opra-
HMYeckne pacTBopuTenn Ans MNAACTMKOBOro KOpryca 3/EeKTPOHHOro
6noka;

* HE [OMYCKAEeTCs MCMosb30BaTh B KayeCcTBe 06beKTa M3MepEHUiA Belle-
CTBa, BCTynawowme B XMMMYECKYIO peakumio ¢ MaTepuasioMm Lyna Aat-
ymKa.

2.2 NoaroToBka Kk paborte

2.2.1 Mpu noaroToBke TepMOMETpPa Kk paboTte Heob-
XO0AMMO NpOBEPUTbL €ro KOMMJIEKTHOCTb, MPOBECTU
BHELHWUI OCMOTP M y6eanTbCsl B LIENOCTHOCTM 3J1eK-
TPOHHOro 6510Ka, AaTumka U Kabens-yanuHuTens.

! Homep garanka remneparypsl [O/DKEH COBIIaAaThL
C 3aBOACKNUM HOMEPOM TEPMOMETPA.

* =

HoMep U3MEDUTE/ILHOrO KaHasna, K KOTOPOMY [AOJDKEH OAK/IOYATbCH
AaTYnK, yKazaH 4epes Aequc rnocie HoOMePa AaTymka.

=

Larynkuy, lIPEAHA3HAYEHHbIE AJIA PA3HbIX USMEPUTE/IbHbIX KaHasoB, HE
B3anuMO3aMeHAEMBI.
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2.2.2 Npwn NOAKMYEHUN AaTumMKa TemnepaTypbl C pa3beMHbIM coeauHe-
HWEM K 3/IEKTPOHHOMY 610Ky, CrieflyeT COBMECTUTb K/TloUM Ha pa3bemMe AaT-
ymka 15 (pucyHok 1) 1 pasbeMe 3neKTPoHHOro 6510ka 11, 3aTeM BABUHYTb
JaTumnK 0 ynopa 1 3aduKcnpoBaTb ero npu nomoLwm pespboBoro coeamHe-
HWUS KOXYyXa pa3bema.

! Bo u3zbexarne roBpexgeHns], AaTumk CIeqyer yaepKuBaTh 3a Kopryc
Pa3beEMa. YAEp)KaHNe AaTYHKE 3@ LLyIT MOXXET MPUBECTY Er0 K MO/IOMKE.

Mcnonb3oBaHve Kabens-yanMHUTENs U3 KOMMEKTa NOCTAaBKU He BeaeT K
YXyZLIEHUIO METPONIOMMYECKMX XapaKTEPUCTUK TepMOMETPA.

! KO BTOPOMY U3MEDUTESIbHOMY KaHasly AaTumK TEMIEPATY Db MOXET ObITh
T104K/TIO4YEH TOJ/IbKO YEPE3 Ka5€'/7b-yﬂ/7//IHI/IT6/7b.

2.2.3 BkntounTb NUTaHWe TepMoOMeTpa KHOMkou 4 (pucyHok 1). Mpubop
He TpebyeT npeaBapuTenbHOrO NPOrpesa v cpasy Xe rotos k paboTe.

2.2.4 Mpy HeobXoaAMMOCTU SNEKTPOHHBLIN H6MOK TEPMOMETPaA MOXHO 3a-
(vkcupoBaTb Ha NtoboV MarHUTHOM NOBEPXHOCTM C MOMOLLbIO MarHuToB 10.

Takke 3NeKTPOHHLIM 610K TeEpMOMETPa MOXHO 3achMKCUMPOBaThb Ha Jito-
60l1 NIOCKOM MOBEPXHOCTM MpU MOMOLLM camoknetoleiics neHTol Duallock
M3 KOMMMeKTa nocTtaBku. [ns 3TOro HeO6XOAMMO NPUKIEUTb OAUH KYCOK
NEeHTbI K KOpMYyCy TEPMOMETPA MeXay BEPXHUMU MarHUTaMu, a BTOpPoOM — Ha
BblIGpaHHY0 MOBEPXHOCTb. 1151 NPUKIENKM NEHTbI CleayeT NpeaBapUTenbHO
yAanuTb 3awmTHyto 6ymary ¢ kneesoro cnosi. MonumepHbIn 3aMok obecne-
UMT HaZeXHyI0 (MKCaLuMIo 31EKTPOHHOrO 6110Ka Ha BbIGpaHHOM MOBEPXHO-
CTW, NO3BO/SIMB, NPU HEOBXOAUMOCTU, NErkO OTCOEANHUTB €ro.

2.3 NpoBeaeHne naMepeHun

2.3.1 Ana npoBeAeHUs U3MEPEHWU C 3asiB/IEHHOM
TOYHOCTbIO NybuHa MOrpyXkeHus AaTuvka Temnepa-
Typbl AO/MKHA COOTBETCTBOBaTL 1.2.2.

2.3.2 [ing TepMOMETpa C ABYMS KaHaslaMu U3Mepe-
HWI TeMnepaTypbl NEPEK/IOYEHNE KaHANIOB BbIMOJHS-
eTcs HaxkaTneM KHonku 1 (pucyHok 1). Mpu 3TOM Ha
aucnnee otobpaxkaeTcs MHAMKATOP HOMepa kaHana 1
(pucyHok 2).

2.3.3 Ang oueHKW Hanpas/ieHNs U CKOPOCTU U3MEHEHUS TeMrepaTypbl
cny>aTt nHamkaTopbl 11 1 12 (pUCyHOK 2), KOTOpbIe 3aropatoTcs Npu yMeHb-
LWEHUW WS YBENIMYEHUM U3MEPSIEMON TeMnepaTypbl COOTBETCTBEHHO. YeM
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6bICTPEe M3MEHSIETCS TeMnepaTypa, TeM 60/bLUee KONIMYECTBO «LIEBPOHOB»
3aropaeTcs B COOTBETCTBYIOLLEM MHAMKATOPE.

2.4 3aMeHa 3/1IeMeHTOB NUTaHuA

2.4.1 NepnoanyHOCTb 3aMeHbl 3/IEMEHTOB NUTAHUS 3aBUCUT OT TuNa Uc-
nosib3yeMblx 6atapeit U pexuma paboTbl TEPMOMETPA. 3IEMEHTOB MPOM3-
BoacTtBa Varta unm Duracell gomkHO xBaTaTb Ha HECKOIbKO MeCsLEeB aBTO-
HOMHOW paboTbl TEPMOMETPA.

2.4.2 CoCTOosiHME 3N1EMEHTOB NUTAHWUA OTObpaXxaeTCs Ha AucCniee UHAN-
kaTtopoM 10 (pucyHok 2). YeM MeHbLUEe «MOJIOCOK» COAEPXMT cMMBOS HaTa-
pen, TeM CufibHee paspskeHbl 3/1IeMeHTbl NUTaHus. Mpu3HakoM Heobxoawm-
MOCTM 3aMeHbl 3/1IEMEHTOB NUTaHUS ABASIETCS MHANKATOP 63 «MonoCoK».

2.4.3 ins 3aMeHbl 3/IEMEHTOB MUTaHUS OTKPbITb KPbILLKY 6aTapeiHoro
oTceka 13 (pucyHok 1), u3Bneyb CTapble 3/1EMEHTbI M YCTaHOBUTb HOBbIE,
cobntogas NonsipHOCTb.

2.5 3anucb pe3ynbTaToB U3MEPEHUH TeMnepaTypbl
(nornpoBaHue)

2.5.1 TepmomeTp wnmMeeT npumepHo 3000 s4eek
SHEProHe3aBUCHMOW NaMsITU 4SS XPAHEHWS Pe3y/bTa-
TOB U3MEepeHWiA. [Ins TepMOMETPa C ABYMsI KaHanaMu
n3MepeHuii TeMnepaTypbl — no 1500 sueek Ha kaHan.

2.5.2 [ins 3anycka/oCTaHOBKWU 3anuncu pesynbTaTos
M3MEpEHMUI B NaMsiTb, HaXkaTb KHOMKY 7 (pUCYHOK 1).
Korpa 3anucek pe3ynbTaToB BKOYEHa, OTobpaXkaeTcs
nHankaTop 3 (pUCYHOK 2). 3anucb BbIMNOHAETCA LIMK-
NMyeckun, T.e. Korga Bca namaTb b6yaet 3anonHeHa, npy aobasneHun ode-
peaHoro pesynbTtaTa, 6yAeT CTMpaThCs CaMbli «CTapbii» pe3ynbTar.

2.5.3 Tlo yMOnYaHuio BLINOMHAETCS 3anuCb KaXXaoro AecaToro usMepe-
HUS TemnepaTypsbl (Wwar nornposaHus paseH 10). i3MeHWTb Wwar nornposa-
HWSI MOXXHO C NOMOLLbO Nporpammel LtaGraph (2.13).

2.5.4 CuntbiBaHMe 1 06paboTka COXpaHEHHbIX pe3ynbTaToB U3MepeHuH
BbINOJSIHAETCS C MOMOLLbIO NporpamMMbl LtaGraph, paboTta koTopoli onucaHa
B AOKyMeHTe «TepMoMeTpbl flabopaTopHble 3n1eKTpoHHbIe LTA. Mporpamma
LtaGraph. PykoBoACTBO Nonb30BaTens».
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2.6 MatemaTnueckue pyHKLUM

2.6.1 Mpu npoBefeHUN W3MEPEHUA TEPMOMETP,
HauMHasa C MOMEHTa BKJIOUYEHUS, HEMPEPLIBHO OTC/e-
XXVMBAET 3HAYEHUS] MUHUMANbHOWN, CPEAHEn U MaKCu-
MasibHOM TeMNepaTypbl ANS KXKAOr0 U3MEPUTENILHOrO
KaHana. MHOrokpaTHOe HaxaTue KHorku 6 (pucy-
HOK 1) mocneaoBaTeNbHO BbIBOAWT Ha AMCIIEN 3Ha-
YeHus1 3TUX TEMMNEPATYP BMECTE C COOTBETCTBYIOLIMM
NMHANKATOpPOM 5—7 (PUCYHOK 2).

2.6.2 ins TepMOMETpa C ABYMS KaHanaMu M3MEpEHUI TeMnepaTypbl 10-
NOMHUTENBHO UMeeTca (byHKLMS onpeaeneHns pasHoctu Temnepatyp (AT),
N3MepeHHbIX AaT4YnKaMm NepBoro 1 BTOPOro kaHanos. PesynbtaT AT MOXHO
BbIBECTM HA AUCTIIEN, HAaXKMMasi KHOMKY 6 (pucyHok 1) Ao nosiBneHust MHau-
kaTopa 4 (pUCyHOK 2).

2.7 Bbi60p eanHM1LbI U3MEepeHnit TeMmnepaTypbl

2.7.1 TepMoMeTp MOXET O0TObpaXaTb Ha AMCnee TeMnepaTypy Kak B °C,
Tak n B °F.

2.7.2 Ana NepeknioYeHns Mexay eavHULaMmM U3MEPEHUIA TeMNnepaTypbl
HakaTb KHOMKy 5 (pucyHoK 1) 1, yaepxueas ee, HaxkxaTb KHOMKY 6.

2.8 U3MeHeHMe KoIMYecTBa 3HAaKOB nocsie 3ansaTou

2.8.1 TepmomeTp MOXeT oTobpaxkaTb pe3ynbtaTt
M3MEPEHUI C pa3HbIM KOJIMYECTBOM 3HAKOB MOC/e 3a-
NATOMN.

2.8.2 AN n3MeHeHMs Konn4yecTBa 3HAKOB Mocse
3anaTon HaxxaTb KHOMKy 5 (pucyHok 1) u, yaepxwusas
ee, HaXkaTb KHOrKY 7.

2.9 CekyHaomep

2.9.1 TepMOMETP C OAHUM KaHanoM W3MEpPEHMI
TemMnepaTypbl MOXET 6blTb OCHALLEH BCTPOEHHbIM Ce-
KYHAOMEPOM.

2.9.2 lNepexon B pexuM cekyHaomepa n obpaTHO
BbIMOJTHAETCS HaXxaTueM KHOMKK 1 (pucyHok 1).

2.9.3 B pexume cekyHaoMepa ero 3arnyck/ocrta-
HOBKa BbIMNOJIHAETCS HaXkaTnem KHonku 6. KHorika 7
cbpacbiBaeT TeKyLumMe nokasaHus.
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! 3anyierHbIi CEKYHAOMED MPOAO/MKAET PaboTaTs M rpu MNEPEXOIE B pe-
KUM UBMEDPEHMI TEMITEPATY Db,

2.10 NMoakntoueHne K KOMNbIOTEPY

2.10.1 ns noakntoveHust TepMomeTpa k USB nopTy KoMnbioTepa:

* MOAK/IOYNTL COOTBETCTBYIOLMIA pasbeM kabens microUSB u3 kom-
nsieKTa NnocraBku K pasbemy 8 (pucyHok 1);

* [pyroii KoHel kabensi noaknoumTb K USB nopTy KoMNbioTepa;

* BK/IIOYMTb TEPMOMETP, MpU 3TOM Ha Aucnsee oTobpaxkaeTcs uHAMKa-
Top 8 (pUcyHok 2);

* OrnepauMoHHasl cucTeMa aBTOMaTU4YECKM YCTAHOBUT Heobxoaumble
[ipaiBepa npu NepBoM MoAKIOYEHUN TEPMOMETPA.

° =

[lpm 1epBOM MOAKIIFOHEHMN TEPMOMETPA K KOMITbIOTEPY BCE 1POrpPaMmbi,
paboraroime ¢ HUM, JO/DKHbBI ObITb 3aKPbITBI.

2.11 Bknrouenue moaynsa Bluetooth

2.11.1 SnekTpoHHbIN 610K TEPMOMETpa OCHallleH MoayneM 6ecrnpoBos-
HoW cBsian Bluetooth.

2.11.2 BrntoveHue/BbIK/IIOYEHNE MOAYNS OCYLLECTBASETCA HaXaTuem
kHonku 3 (pucyHok 1). Korga Mmoaynb BKOYEH, Ha gucnnee oTobpaxaeTcs
nHankaTop 9 (pUCyHOK 2).

2.11.3 BkntoyeHne Bluetooth mMoayns MOXeT 3HAYUTENbHO YBENUYUTb
3HepronoTpebneHne, YTo NpUBEAET K COKpaLLeHU0 BpeMeHn paboTbl ane-
MEHTOB NMUTaHUA.

2.12 lNpoToKo CBA3U C KOMMbIOTEPOM

2.12.1 MNpoTOKON CBSI3N C KOMMbIOTEPOM A5t 06MeHa AaHHbIMK MexXay
TEPMOMETPOM U KOMMbIOTEPOM (M/IQHLLETOM) He 3aBUCUT OT (HM3MYECKOro
nHTepdeliica cesan (USB mnu Bluetooth) u onmcaH B AokyMeHTe «TepMo-
mMeTpbl NlabopaTopHble 3neKkTpPOoHHble LTA. MpOTOKON CBS3M C KOMMblOTE-
pom»,
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2.13 lononHuTeNbHbIe HACTPOWKMN TEpMOMETpa

2.13.1 C nomowbto nporpammbl LtaGraph MOXHO [AOMNOMHUTENBLHO
HacTpoWTb Cneaytowme napameTpbl TEpMOMETpa:
* Nepuog U3MepeHnin TeMnepaTypsl;
e Wwar nornmposaHus (2.5);
* Nepuoa aBTOMATMYECKOro BbIKOYEHMS] TEPMO-
MEeTpa C MOMeHTa 6e3aeicTBus;
* napameTpbl punbTpaunm (cM. QR-kopa).

MoapobHee B AoKymeHTe «TepmoMeTpbl nabopa-
TOpHble 3nekTpoHHble LTA. MporpamMa LtaGraph. Py-
KOBOACTBO MOJ1b30BaTeNs».

2.14 inckpeTHble BXxoA /BbiXoabl

2.14.1 SneKTPOHHbIN 610K TEPMOMETPA MOXET ObiTb OCHALLEH ANCKPET-
HbIMW BXOAOM W BbIXOAAMW ANSt NOAK/TIOYEHUS UCMONHUTENbHBIX YCTPOWCTB.

2.14.2 CxeMOTexXHMKa 1 napaMeTpbl ANCKPETHLIX BXOAA/BbIXOAOB W NpK-
Mep NPUMEHEeHUs OnucaHbl B [AOKyMeHTe «TepmomeTpbl labopaTopHbie
3NeKTpOoHHbIe LTA. CxeMoTexHMKa ANCKPETHBLIX BXOAA/BbIXOAOB>.

2.14.3 YnpaBneHne AUCKPETHbIMW BXOAOM/BbIXOAAMM OCYLLECTBASIETCS
UCKIOUNTENBHO MOJIb30BATENbCKUM CKPUMTOM, 3arpy>XeHHbIM B BUPTYyasib-
HYI0 MalmnHy TepMomeTpa (2.15).

2.15 PacuupeHune (pyHKLMOHANbHOCTU TEpMOMETpa

2.15.1 Ans pacwmpeHmnst hyHKUMOHaIbHOCTU TEPMOMETPA, BbINOSIHEHMUS
[IOMOSTHUTENbHBIX BbIYUCIIEHUIA, YNPaABNEHUSI AMCKPETHLIMU BXOAOM/BbIXO-
JaMK1 1 NpoYero B TEPMOMETP BCTPOEHA BUPTYyasibHasi MallMHa, KOTOpast Bbl-
MOJSIHSIET MONb30BATENLCKUI KOA — CKPUMT.

2.15.2 NMoapobHee 06 UCMNONb30BaHUKM 3TOW BO3MOXHOCTM HamMcaHo B
[OKyMeHTe «TepMOMeTpbl nabopaTopHble 3nekTpoHHble LTA. PykoBoacTBo
nporpaMMucTa».
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3 TEKYLUMA PEMOHT

3.1.1 BO3MOXHble HEUCNPABHOCTU U CNOCObbI X YCTPaHEHUS NPUBEAEHbI
B Tabnuue 3, BO BCeX OCTaNbHbIX CNy4asX BbIXOAa TEPMOMETPOB U3 CTPOs
cnepyet obpaluatbCa Ha NpeanpusTUe-n3roToBUTESb.

Tabnuua 3
Heuncnpas- Mpu3Hak BeposTHas Cnocob
HOCTb HEencnpaBHOCTH npuynHa yCTpaHeHus
He nocry- "
cTy MonHbIN paspsa 3aMeHuTb ane-
naeT Hanps- | He ceeTuTCH
o 3/1EMEHTOB NWUTa- | MEHTbl NUTaHUA
XXeHue nuta- | gucnnemn
HUS (2.4)
HUS
He noaknioveH
JaTyuK Temnepa-
Ha aucnnee bl WX HE COB-
A vp MoakIounTb
BMECTO TeMrne- | MeLleHbl K/o4m
paTypbl — Npo- | pasbemHoro co- | AT MK TEMNE
Y paTypbl (2.2.2)
H yepKu eanHeHuns pat-
€ VI3MEpsi- 4MKa W 3NEKTPOH-
eTca Temne- HOro 6N1oKa
paTypa
3anuncaTb Kop-
KoadhdurumeHThbI
PeKTHbIE KO3d-
Ha aucnnee pacyeTta Temne-
. durumneHTsl € no-
HaanNuUch: paTypbl UMeloT
' ) MOLLb
E COEF HeKOppeKTHble
nporpaMmel
3HaYeHus
LtaGraph

3.1.2 KpoMe yKkasaHHbIX HeucrpaBHOCTEM Ha Aucniee MoryT oTobpa-
XaTbCs cneayowme cooblueHus:
*'E Adc' — cboil B n3MepuTeNbHON cxeme, TpebyeTcs 3aBOACKON pe-

MOHT;

*'E LSE'unn 'E HSE' — He 3anycKaeTcs OAWH M3 KBapLEBbIX reHepaTo-
poB, TEPMOMETP MOXET He obecneunBaTb CBOMX METPOIOrMYECKUX Xa-
paKkTepucTuK. Mpn perynsipHoM BO3HUKHOBEHUW OLIMOKK, TpebyeTcs 3a-
BOZICKON PEMOHT;

*'E HF' v 'A XXX', rae XXXX 4YncnoBoK Koa — owmbka BCTPOEHHOro
nporpaMMHoro obecneyeHms TepMmomMeTpa, Heob6xoanumMo obpaTUTLCA Ha
npeanpusaTUe-n3roToBUTENb A1 YCTPaAHEHMS OLIMOKN;
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* 'Edb 1' — c60o rpagynpoBOYHbIX KO3(PULMEHTOB (YCTaHOBNEHbI CTaH-
JapTHble 3HayeHust TOCT 6651), TepMoMeTp He obecneumBaeT 3asiB-
NEHHbIX METPONOrNYeCcKnX XapakTepucTuk. TpebyeTcs 3anmcaTb B Tep-
MOMETPp KO3((PUUMEHTbI, YKasaHHble B AOKYMEHTe O MOoBepke, C
noMoLblo nporpammsbl LtaGraph;

*'Edb 2'— c60Mi NONb30BATENbCKUX HACTPOEK (3HaueHusi BOCCTaHOB-
NIEHbI MO YMONYaHuo), TpebyeTcs HacTpoika NapaMeTpoB.

4 TPAHCNOPTUPOBAHME N XPAHEHMUE

4.1 TpaHcnopTupoBaHue

4.1.1 TpaHCnopTMpOBaHME TEPMOMETPOB B YNaKOBaHHOM BMAE MpPoOn3BO-
AAT BCEMM BMAAMM TPaAHCMOPTa B 3aKpbiTbIX TPaHCMOPTHLIX CPeacTBax B
YCNoBusIX XpaHeHus, cooteeTcTayowmx 4 MOCT 15150.

4.1.2 locne TpaHCNOPTUPOBAHMA NPWU OTpULATENBbHLIX TeMnepaTypax
TEPMOMETPbI A0/KHbI ObITb BblAEP>XXaHbl B pa60Lu4x YCnoBusx akcnayataumm
B YMAKOBKe B TeyeHve 6 4acos.

4.2 XpaHeHune

4.2.1 TepMOMETpbI A0 BBEAEHUS B 3KCNlyaTaumio cnegyer XpaHuTb Ha
CKnafax B YraKoBKe npeanpudaTua-u3rotoBUTENS B YC/IOBUSAX XpaHEHUS, CO-
otBeTcTBYytoWwmMxX 1 FOCT 15150.

4.2.2 XpaHeHne TepMOMeTpoB 6e3 ynakoBKM BO3MOXHO Mpu Temnepa-
Type okpy»atolero Bo3ayxa oT 5 °C ao 40 °C 1 0THOCUTENBbHON BNaXXHOCTK
He 6onee 80 % npu Temnepatype 25 °C.

5 NOBEPKA TEPMOMETPOB

5.1.1 NoBepka TepPMOMETPOB OCYLLIECTBNSETCH B COOTBETCTBUWN C [IOKY-
mMeHToM TKJIL 2.822.004 MIN «TepMoMeTpbl nabopaTopHble 31eKTPOHHbIE
LTA. MeToanka nosepku», yteepxxaeHHbIM OIrbY «BHUUMC».
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6 MPOYUNE CBEAEHUSA

6.1 ®opmMa 3anucu npu 3aKkase
6.1.1 TepMoMeTp abopaToOpHbIV 3NEKTPOHHBIN LTA/<3B6>-<A1>-<[2>

<3b> — 0603HayYeHNEe UCNOSTHEHNS SNEKTPOHHOIO 6510Ka, cocTosiLiee U3
2-X NO3MLUMOHHOro koaa (Tabnuua 4).

Tabnuua 4
Mosnuus | Cvmeon KOHCTpyKTMBHOE UcronHeHue 3b
1 2 BTopoit kaHan M3MepeHuit TeMnepaTypbl
C BCTpoeHHbIN cEKyHAOMED
2 a AvcKpeTHble BXOA M ABa BbIXO4a 445 yrnpaBieHus
MNpymMeyaHus:
1 no3uvumm MOryT octaBaTbCs MYCTbIMW WU COAEPXaTb COOTBETCTBYO-
LMe CMMBONbI;
2 B 3M1EKTPOHHOM 6/10Ke He MOryT OAHOBPEMEHHO MPUCYTCTBOBATb ABa
KaHasia M3MEpPEHWI TEMMEPATYpPbl 1 CEKYHAOMEP.

<[1>, <[2> — 0603HaYeHNs1 UCMOSTHEHWI AaTYMKOB (NEPBOrO M, COOT-
BETCTBEHHO, BTOPOro, €C/iM OH MMEETCS), cocTosiwme n3 3-X NO3NLMOHHOMO
koga (Tabnuua):

Tabnuua 5

Mo3nuus KOHCTpYKTMBHOE UCMONHEHME AaTyMKa

1 — panvHa gaTtunka | ANMHA Wyna AaTyvka B MUIJIMMETPaXx, Npu CTaH-
JapTHOM AnvHe 250 MM He yKas3blBaeTcsl

2 — TUN AaTyuka H, M, HT, MT, H), M®, I1, B, 3, K
3 — pnviHa kabens AnnHa kabens-yanvHuTens B MeTpax, npu cTaH-
LapTHON anivHe 1.2 M He yKasblBaeTcs

B cnyyae ncnonHeHus gatumkos tMnos H, HO, M, M® u 1 ¢ Hepa3bem-
HbIM COeAMHEHNEM N TEPMOCTOMKMUM Kabenem-yanuHuteneM nocre obosHa-
YeHus TUMa AaTymka B MO3uUMK 2 yKasblBaeTcs «TC».
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6.1.2 lNMpuMepsbl 3aKa30B:

LTA/2-3-H3 — TepMOMETP C ABYMS KaHaflaMn U3MEPEHUI TEMMEPATYPbI:
kaHan 1 — gaTunk Tuna 3 ¢ kabenem-yanuMHuTenem AnvHon 1.2 M; Ka-
Han 2 — AaTyvk Tuna H B CTaHAapTHOM mMcnonHeHnn (AnvHa wyna 250 mm)
C kabenem-yanMHUTENEM ANMHOMN 3 M.

LTA/C-200NTC — TepMOMETP C OAHMM KaHA/IOM U3MEPEHU TeMnepa-
Typbl — gatuuk Tmna M ¢ anvHon wyna 200 MM, MMEIOWMIN HEPA3HEMHOE
COEAVHEHME U TEPMOCTOMKUM Kabenem-yaIMHUTENEM ASIMHONM 2 M. TepMo-
METP OCHALLEH CEKYHAOMEPOM U ANCKPETHLIMW BXOAOM/BbIXOAAMM.

6.2 CBegeHMsa O NpMeMKe 1 nosepke

6.2.1 TepMoMeTp NabopaTopHbIN 3NEKTPOHHBIN LTA ,
3aBoackon N2 npoLlen npuemMo-caaToyHbIE UCMbITaHUS,
NePBUYHYIO NOBEPKY U AOMNYLIEH K MPUMEHEHMIO:

[aTa Bbinycka

OKK

lNoBepka BbINOMHEHA

Knemmo

MNoBepuTtenb

6.3 CBupeTtenbcTBO 06 ynakoBke

6.3.1 TepMoOMeTp NabopaToOpHbIN 3NEKTPOHHbIN LTA ,
3aBoackon N2 yrnakoBaH B COOTBETCTBUM C TpeboBaHU-
amu TY-4211-044-44229117-2017.

[aTta ynakoBku

YnakoBKy npoussen
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6.4 NapaHTMiiHbIE 06513aTENbCTBA

6.4.1 MapaHTUIHLIN CPOK, B TEYEHUE KOTOPOro MpearnpusTue-u3roToBu-
TeNb 0653yeTCA YCTPaHATL BbISIBNIEHHbIE HEUCMPABHOCTY — 24 MecsALla C Mo-
MEHTa BBOAA TEPMOMETPa B 3KCM/yaTaumio, Ho He 6onee 25 MecsiLeB C Mo-
MEHTa OTrpy3kM TepMoMeTpa noTpebutento. [apaHTWiHbIE nNpaBa
NnoTpebuTenst NPU3HalTCA B TEYEHME YKA3aHHOMO CPOKa, EC/IN OH BbIMOJ-
HSIET BCe TpeboBaHNS MO TPAHCMOPTUPOBKE, XPAHEHWMIO M 3KCMyaTaumm Tep-
MOMETpa.

6.5 CBepgeHmsa o0 pexknamaumax

6.5.1 Npu BO3BpaTe M3aenus NpeanpuUATUIO-U3roTOBUTENO AN TEXHU-
YecKoro 06CNy>XMBaHUSI MM PEMOHTA HeobXxoauMO 3anofnHWUTL (GopMy 3a-
npoca Ha TexHuveckoe obcny>xmBaHue, npuseaeHHy B [MpunoxeHuu b.
Mpy HEMCNpaBHOCTVM TEPMOMETPA B NEPUOA rapaHTMIAHOrO Cpoka noTpebu-
Tenem JoMmkeH 6blTb COCTaBMEH aKT pekiiaMauun C YKazaHUEM BbISIBIIEHHbIX
HEeUcnpaBHOCTEN.

! TEPMOMETPD, BO3BPALYAEMBIV MPEATPUSTUIO-UIIOTOBUTESIO /1S TEXHUYE-
CKOro O6C/y)KMBAHUS WM PEMOHTA, [OJDKEH ObITh YUCTbIM. EC/IN O6HE-
DYIKUTCS, YTO U3LE/MNE 3arPSA3IHEHO, TO OHO BYAET BO3BPALLEHO TOTPEbM-
TE/I0 3@ €ro cYer. 3arpsaA3HeHHoEe U3feme He OyAeT 0BEPSTHCS,
PEMOHTUPOBATLCS, 3aMEHATLCS WITM MONEAaTh 104 répaHTuio 40 TEX 110p,
[10K@ OHO He 6yAET OYULLEHO MOTPEOBUTESIEM.

6.5.2 3anonHeHHas ¢opMa 3anpoca Ha TEXHUYECKOE 0BCNYXMBaHUE W,
npu HeobxoaMMOCTK, aKT peknamauum BMeCTe C M3AeIeM BbiCbIIaeTcs B
agpec npeanpuaTUa-nM3roToBUTENS:

000 «Tepmake»

2 634507, r. Tomck, n. MpearteyeHck, yn. MennopaTtmeHas,
a. 10A, ctp. 1

7X 8 (800) 250-26-65

D} termex@termexlab.ru

(® https://termexlab.ru/
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7 CBEAEHMNA O TEXHUWYECKOM

OBCNY)XXNBAHUUA
Bua TexHuye AomxHocty,
A dhamunus 1 noanuck FapaHTui-
ckoro obcny-
[OaTa Hble 0bs3a-
XUBAHUS UK
BbIMOJTHUB- npoBepmB- TenbCcTBa

peMorTa wero paboty | wero paboty
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8 CBEAEHMA O NOBEPKE

8.1.1 TepMoMeTp NabopaTopHbIN 3NEKTPOHHBIA LTA ,

3aBoackon N2

JaTa
noBepKu

HanmeHoBaHue
noBepsItoLLEN OpraHu-
3aumm

PesynbTaThbl
NnoBepKK

Moanuce noseputens,
3HaK MOBEpPKK
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NMPUNOXEHME A.

NEPEYEHb HOPMATMUBHbIX

AOKYMEHTOB

0603HayveHne

HanmeHoBaHue

rOCT 6651-2009

MexxrocyaapCTBeHHbI cTaHaapT. FCU.
Tepmonpeobpa3zoBaTtenun ConpoTUBIIEHNS
M3 NNaTuHbI, Meam n Hukens. Obwme
TexHu4eckune TpeboBaHMs 1 MeToabl UC-
MbITaHWUIA

rOCT P 52931-2008

MpnbOpbLI KOHTPONS U perynMpoBaHns
TEXHON0rM4yeckmx npoueccos. Obwune
TEXHUYECKME YCNOBMSI

FOCT 14254-2015

Crenenu 3awwmnTbl, 0becneynBaemble
obonoyvkamm (kog IP)

rOCT 14192-96

MapkunpoBka rpysos

rOCT 15150-69

MaluuHbI, Npubopbl U Apyrue TeXHUYe-
CKve usaenus. MicnonHenus ans pasnuny-
HbIX KJIMMaTUYECKUX pailioHoB. KaTero-
pUK, YCNOBUSI 3KCMyaTaUmm, XpaHeHus!
1 TPaHCNOPTMPOBAHUS B YaCTW BO3AEN-
CTBMSI KNIMMATUYECKMX (DAaKTOPOB BHELL-
Hel cpeabl

TP TC 020/2011

TexHUYeCKuii pernaMeHT TaMOXXEHHOMO
CO03a. DNIeKTpoMarHnTHas COBMecTu-
MOCTb TEXHUYECKUX CPeacTB

TY-4211-044-44229117-2017

TepMoMeTpbl 1abopaTopHbIE SNEKTPOH-
Hble LTA. TexHuyeckue ycnosus
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NMPUNOXXEHME b. 3AMNPOC HA TEXHUYECKOE
OBCNTY)XXVUBAHME

3anpoc Ha TEXHNYECKOE 06C/1yKUBAHUNE

Anpec 3aKka3unka:

TUM NPUOOPA NI YBIIA: .eeiiiiiiieieieecteee ettt et ete e et e e s stee e e stre e e sraeeesreeaeas

3aBOJCKON HOMEP: .....ccveuvererenrrnnen. [OA BBIMYCKA: ...veveveveererereneereaeanen,

KpaTkoe onncaHne HencnpaBHOCTU:

27



TepMoMeTpbl nabopaTopHble 3N1eKTPoHHble LTA

PykoBoACTBO MO akcnnyaTaummn v4.2

NMPUNOXXEHME B.

COnyTCTBYIOLUME
AOKYMEHTbDI

MepeuncnenHble B Tabnuue AOKYMEHTbI MOXHO CKayaTb Ha caiTe npea-
npusaTus—nsrotosutens: https://termexlab.ru Ha cTpaHnyke TepmomeTpa.

JoKyMeHT

KpaTkoe copepxaHue

MNporpamma
LtaGraph. PykoBog-
CTBO NoJsib3oBaTtens

Onu1caHve KOMMbIOTEPHOM NporpaMMmbl, obecrneym-
BAIOLLEN MOJSHYIO NMOAAEPXKKY BCEX (DYHKLIMI Tep-
MoMeTpa

CxeMoTexHuKa
BXOAa/BbIXx040B

CxeMOTexHuKa U napaMeTpbl AMCKPETHbIX
BXOAa/BbIXOI0B TEPMOMETPA U NPUMEPLI NOAKIIIO-
YEHWUS UCMOJTHUTESbHBIX YCTPONCTB

MNpoToKON CBSA3M C
KOMMbIOTEPOM

OnuncaHue KoMaHa Ans obMeHa AaHHbIMK Mexay
TEPMOMETPOM U KOMMbIOTEPOM

Mporpamma ltacons.
PykoBoACTBO NOSb-
3oBarens

OnwncaHne KOMNbIOTEPHOI NporpaMMmbl, obecneyu-
BAIOLLEN NOAMAEPXKKY BCEX (DYHKLIMI TEPMOMETPA.
B otnnume ot LtaGraph siBNSieTCs KOHCONbHOM
nporpaMmoi 1 yaobHa Ans asTomMaTusaumm pa-
60Tbl C TEPMOMETPOM

Bubnuoteka Ita.dll.
PykoBsogacTso npo-
rpaMmMucTa

BubnunoTteka HU3KOYpPOBHEBBIX DYHKLIMI 0BMeHa
[aHHbIMKU Mo nHTepdelicy USB. Obneryaet Hanu-
CaHve NoNb30BaTeNbCKOro NporpaMMHoro obecne-
YyeHus ana paboTbl C TEPMOMETPOM

PykoBoacTBo rnpo-
rpamMMucTa

Co3paHue, KOMNUAALUMS, 3arpy3ka U 3amnycK nosb-
30BaTENbCKUX CKPUMTOB B TEPMOMETPE
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