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HacTosllee pykoBoACTBO MO 3KCMyaTauuy pacnpoCcTpaHsSeTcs Ha Tep-
MOMETPbl JlabopaTopHble 3nekTpoHHble LTA (ganee no TeKCTy — TepMo-
METPbI) U COAEPXUT CBEAEHMSI, HEOBX0AMMbIE AN U3YUYEHUS YCTPOMCTBa,
npuHUMNa AENCTBUS M NPaBWUI 3KCMyaTaLMnm TEPMOMETPOB.

K paboTe ¢ TepMOMETPaMM A0MYCKAOTCA NMLA, 03HAKOM/IEHHbIE C HACTO-
AWM PYKOBOACTBOM MO 3KCryaTaLmu.

M3roToBuTENb OCTABNSIET 3@ CO60OM MpaBO BHOCUTb B KOHCTPYKLMIO U
CXeMy TEPMOMETPOB WM3MEHEHWS, HEe BNUSIOLIME Ha UX TEXHUYECKME napa-
METpbl, 6€3 KOPPEKLMM SKCMYaTaLMOHHO-TEXHUYECKOW AOKYMEHTALMN,

1 ONMUUCAHUE U PABOTA TEPMOMETPOB

1.1 Ha3HaueHue

1.1.1 TepmomeTpbl LTA npefHasHayeHbl Afsi KOHTaKTHbIX WM3MepeHuii
TemMnepaTypbl XUAKUX, CbiNMy4MX U ra3o0bpasHbIX cpes.

1.1.2 TepmomeTpbl LTA npeactaBnsaioT coboli aBTOHOMHbIE MEPEHOCHbIE
nNpubopbl, COCTOALME U3 NEKTPOHHOrO 6/10Kka M OAHOIO MW ABYX AATYUKOB
TemnepaTypbl.

1.1.3 TepMOMETPbI BbINYCKAOTCA B HECKOSIbKMX MoauduKaumax, KoTo-
pble OT/IMYAIOTCS UCMOMHEHMEM 3IEKTPOHHOrO 6/10Ka, KOHCTPYKUMEN N Ma-
TepuanoM JaTuMKoB TeMNepaTypsbl.

1.1.4 SneKTPOHHbIN 610K B 6a30BOM UCMOTHEHUWN UMEET:
e OMH KaHa/ M3MepeHWin TeMNepaTypbl;
e pa3beM MicroUSB ans cBA3u € KOMMNbIOTEPOM.

B 6onee (yHKUMOHANbHbLIX MCMOSIHEHMSIX 3/1EKTPOHHOrO 6510Ka MOryT
6bITb A0baBNEHbI:
e BTOPOM KaHan M3MepeHWli TemMnepaTypbl WKW BCTPOEHHbIV CeKyHAO-
Mep;
e [VCKPETHbIE BXOA W ABa BbiX0Aa ANsl yNpaBieHUs UCMOTHUTENbHbIMU
yCTpoiicTBaMu;
e Moaysb Bluetooth.
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1.1.5 B Tabnuue 1 npeacraBneHbl UCNOTHEHUS AATYMKOB TEPMOMETPOB.

Kaxkapli gaTymK TemnepaTtypbl NpeacTaBnseT cobol NorpyXHoW TepMo-
npeobpa3oBaTesib CONPOTUBIIEHUS B KOPIYCE, BbINOJIHEHHOM B BUAE LUyNa,
N CHabXeH r’MOEKUM 3NEKTPUYECKUM KabeneM C pPa3beMHbIM COEVUHEHWNEM
AN1S1 NOAKITIOYEHUS K 3IEKTPOHHOMY 6/10KY.

Tabnuua 1
Tvn gatymka KOHCTpYyKTMBHbIE 0COBEHHOCTN AaTUMKOB
H M LLlyn n3 HepxxaBetollen ctanu anvHoin ot 90 ao 550 MM,
! BHewWHWI anameTp wWyna He npe.blwaeT 4.3 MM
HT MT LLlyn 13 TuTaHa annHol ot 90 g0 500 MM. BHewwHWI ana-

MeTp Lyna He npesblwaeT 4.3 MM

LLlyn 13 HepxxaBetowlei cTanu anmHon ot 90 ao 550 MM,
HO, MO MOKPLITbIN TedIOHOM. BHELWHMI anaMeTp wWyna He npe-
BblWwaeT 5.3 MM

LLlyn 13 HepxxaBetoLlei ctanu anvHoi ot 90 ao 550 MM.
BHeLWHWIA AnaMeTp Lyna He NpeBbIWAET 5.3 MM

LLlyn n3 HepxxaBetowlei ctanu anvHoit 300 MM. BHeLHWI
AMaMeTp Wyna He npesblwaeT 4.3 MM. [laTunk npeaHa-
3Ha4yeH Ans KOHTPONs TeMnepaTypbl Npu onpeaeneHnm
BsA3KocTn B cooTtBeTcTBUM ¢ TOCT 33 n ASTM D445

LLlyn 13 HepxxaBetoLlei ctanu anmHoin 450 MM. BHeLHWI
AMaMeTp Wyna He npesblwaeT 4.3 MM. [laTunk npeaHa-
3Ha4yeH AN uMdpoBoro 3TafloHHOro TepMoMeTpa 3-ro
pa3psga

LLlyn u3 HepxxaBetowwei cTanun AnvHoin 50 MM Ha TepMo-
CTOMKOM kabene AnMHoNM 2 M. BHeLLHMIM AMaMeTp Liyna
He npeBbiWaeT 4.3 MM. [aTuMK NnpeaHasHa4yeH ans aTre-
CTauun KIMMaTUYECKUX KaMep M CyLLIUIbHbIX LikadoB

MNpumMeyaHus:

1 patumku Tunos H, HO®, M, M® 1 M MoryT 6bITb N3rOTOBNIEHBI C TEPMO-
CTOMKMM 311eKTPUYECKMM KabeneM 6e3 AoNoNHUTENBHOMO Pa3beMHOro
coeIMHeHus;

2 6a30B0e KOHCTPYKTMBHOE UCMOSIHEHWE AaTUMKOoB TMnos H, M, HT, MT,
H®, MO u N nmeeT anvHy wyna 250 MM 1 A5MHY SNEKTPUYECKOro Ka-
6ensa 1.2 M.
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1.1.6 HopManbHble  ycnoBust  3KCMlyaTauMM B COOTBETCTBUM  C
FOCT 8.395:

e TEMMNepaTypa OKpy>atoLero Bo34yXa, %C....vivivvrrerirrerernnnneenns 205

e OTHOCUTESNbHAS BMAXHOCTb BO3AYXA, Y0 ..ivvvrrerniennnrennn, ot 30 po 80

e aTMOC(EPHOE AABNEHUE, KM@ ..oivveiveiieeiiieieeenieeees ot 84.0 po 106.7
1.1.7 Paboune ycnosust akcnayaTaumm no rpynne B2 FOCT P 52931:

e TeMMepaTypa OKpy>arowero Bo3ayXa, °C....cccccveeveenniennnnns oT 5 go 40

e OTHOCUTESIbHAs BAAXHOCTb BO3ayxa Npu 25 °C, % ...cvvvevvnnneees o 80

e aTMOCdEpPHOE AABNEHNE, KMa...oiiviivieiieeinineeeeinneees ot 84.0 no 106.7

1.1.8 CreneHb 3awWmThl OT NONajaHUs BHYTPb TBEPABIX TEN, Nblv 1 BOAbI
B cooTBeTcTBMM C TOCT 14254:
e 3/1EKTPOHHOro 6110ka — IP40;
e NOrpyXaemblix YacTen AaTynkoB TemnepaTypbl — IP68.

1.2 TexHuuyecKMe XapaKTEpPUCTUKHN

1.2.1 InanasoH naMepsieMbix Temnepatyp, °C:

o ans AatumkoB TMNA H, HT ..., oT MuHyc 50 go 300
e Ana aatyumnkoB TMna HO, B, 3, K..oovvvvievvieiieenee, oT MuHyc 50 go 200
o AN AaTUMKOB TUNA M, MT ... OT MUHYC 196 o 300
o A5 AATUMKOB TUNA MD ... OT MUHYC 196 o 200
o NS AATUMKOB TUMA T .eviiiiiiiiviiiiireier e e ea oT MuHyc 70 go 500

1.2.2 MNpepen aonyckaemMol 0CHOBHOW abCONMOTHON MOrPeLIHOCTU U3Me-
PEHWIN TemMnepaTypbl TEPMOMETPOM NPU MOrPY>XEHUU AaTUYMKA HA FNYyGUHY
He MeHee 75 MM WM Npu NOMHOM MorpyeHun aatunka tmna K, °C, He 60-
nee:

© CAATUMKOM TUMA D turvnrenrrnrennrnrenrrnrensrnrensenrensrnrensrnrensenrenrnnrenns +0.02
e C JaTyMKoM Tuna B:
— B [AvanasoHe wu3MepsieMblX Temnepatyp ot 0 pgo 100 °C

BKITIOUMTEITBHO ..vutivniinniiuseuseeusssusennsenssnsstnssnnsennsennsenssnnsees +0.02

— BO BCeM Juvana3oHe usMepsieMbix Temnepatyp 1.2.1 ........... +0.05

e Cc patumkaMun TMNOB H, HT, HO ..., +0.05
e C AaTyMKoM TUna K npu ero NOMHOM MOTPYXEHUN......veeerunnrnnes +0.05
e C faTumkaMun TUMOB M, MT, MO ...t e +0.2
® C AATUUMKOM TUMA [ ..iieiiiiiii e e e +0.5

1.2.3 MNpepen ponyckaemon AOMOIHUTENbHON NOrPELHOCTU OT M3MeHe-
HWSI TeMNepaTypbl OKpYy>XKatoLlel cpeabl B AvanasoHe pabounx TemnepaTtyp,
Ha kaxable 10 °C, B gonsx OT npeaena AONycKaeMon OCHOBHOMN MOrpeLLHo-
Fon 1 TS T ST =T S 1.5
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1.2.4 NHAMKALMSA U3MEPAEMON BEMNUMHDBI vevvveeerererereennnnneeeens uncpoBast
1.2.5 MakcuMarsnbHOe KOMMYECTBO Pa3psfoB UHANKAUMN .......cveeueennnnees 6
1.2.6 LieHa eavHULbI MaaLiero paspsaa M3MepsemMon Temnepatypsl, °C:
e Mpu M3MepsieMol TemnepaTtype Bbile MUHYC 100 °C......uvvvveennes 0.001
e NPV M3MepsieMol TeMnepaType Huxe MuHyc 100 °C
BKITFOUMTEIIBHO ..vuvirniinniinnsinsensernsesnsennsenssenssensennsesssennsennsennsnnnns 0.01

1.2.7 BpeMs yCTaHOBNEHMS NMOKA3aHWUIA 3NEKTPOHHOIO 6/10Ka, C,
TS0 =TT 5

1.2.8 BpeMs TepMumueckoit peakuuu npu 50% namMeHeHUn TeMnepaTypbl
(kOHTpONMpyeMas cpea — BoAa, CKOPOCTb NoToka He 6onee 0.4 M/c), ¢, He
6onee:

e Ana gatyumkoB TMNoB 3, B, K, H, M, HT, MT U M.....cccooiviiiiiiieennnnns 7
o Ans AaTYMKOB TUNOB HD, MD.....ceviiiiii i e 13
1.2.9 FabapuTHble pa3Mepbl 3/1EKTPOHHOro 610Ka, MM,

LS ST 1 (=T 80x75x100
1.2.10 Macca 3nekTpoHHOro 6,10Ka, Kr, HE BOMEE ....c.ucvvievrnereeenannn, 0.25
1.2.11 nameTp AaTumkoB, MM, He bonee:

e aAna aatyumkoB TMNoB H, HT, M, MT, B, 3, K..o.cooiiirrieiiieeecceee, 4.3
o Ana AaTYMKOB TUNOB HD, MD, TT ....cvniiiiii e eeas 5.3
1.2.12 InMHa paTymMKoB, MM:
e Ana AatymkoB TMNoB H, M, HO, MO, M........ccovvvvvneennnens ot 90 no 550
o AN AaTYMKOB TUNOB HT, MT ..., ot 90 no 500
o AN AATUMKA TUMA B ovvnieie it rn e 300
© NNS AATUMKD TUMA D tevrvnirenenrarenrrarearrassaseasensearsnsenrensenrensennenns 450
o IS AATUMKA TUMA K .orrreieiie e er s s e en e enn e 50

1.2.13 AnanasoH “3MepeHnii BCTPOEHHOMO CEKYHAOMEpa
TEPMOMETPA, Cevurvrrnrrrrnnrrrnnsersssesnssrsssernsssrnssensassennssnnnnses ot 0.1 8o 9999.9

1.2.14 LleHa eauHuUbl Magwero paspsaga
BCTPOEHHOIO CEKYHAOMEPA, C ..evvurrrrnrrrnnsirrnnssrnnssrsnssrsnssssnsssnnssnnnsannnsans 0.1

1.2.15 MorpelHOCTb U3MEepPEHNiA MHTEpBaNa BpeMeHu T, C,
TS50 11 PPN +[0.1+1°10*T]

1.2.16 MNuTaHMe TepMOMETpa OCyLLeCTBASETCS NtobbiM U3 cnocoboB:
e OT ABYX 3/1EMeHTOB TuNa AAA C CyMMapHbIM Hanpsi)XEHWEM He MeHee
2 B;
e OT KOMMNbIOTEPA NPV NOMOLLM Kabens yepe3 pasbeM microUSB.
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1.2.17 BpeMsi HenpepbIBHOW paboThbl B Ta6opaTOpHbIX YCIOBUSIX NpU aB-

TOHOMHOM MUTAHUM, Y, HE MEHEE ...uevurernrenreirrensesnsesnsensrnnsrnsesnsesnsennns 200
1.2.18 CpeaHUin CPOK CITYXKObI, JIET .uvuuuuuuurnnnnnnsnsssnsssssssssnssssssssssnnas 10
1.2.19 CpepHss HapaboTka Ha 0TKA@3, Y, HE MEHEE ......uuueeerreereenns 10000
1.3 CocrtaB TepMOMeTpOB
KoMnnekT nocraBku TEPMOMETPOB NpuBeaeH B Tabnumue 2.

Tabnuua 2

H O603HayeHne JoKy- Konnye-
anMeHoBaHue
MeHTa CTBO

1 BnoK 31eKTPOHHbIN TKJILW 5.422.015 1
2 [aTumk TemnepaTtypbl:

e TMNOB H, M, B, 2 TKJIW 6.036.015...-03

e TUNoB HO, MO TKJILW 6.036.015-04, -05

e TMNoB HT, MT TKJILW 6.036.015-06, -07 1 wm 2

e TMMa TKJLL 6.036.015-08

e TvNa K TKJILW 6.036.015-09

e TMNoB H, HO, M, MO ¢ Tep- | TKJILW 6.036.016...-03

MOCTOVKMM Kabenem

3  Kabenb-ygnvHutenn* TKJILL 4.853.002 1wnm?2
4 Kabenb microUSB NOKYMNHoe nsgenue 1
5 Kpennenue DuallLock NMOKYMHOE U3AENne 1
B DnemeHT nuTaHua AAA** NMOKYMHOE U3AENne 2
7 EZIEOBOACTBO no skcnnyaTa- TKLL 2.822.004 P3 1
8 MeTtoanka noBepku TKJILW 2.822.004 MI 1
* — OTCYTCTBYET Y UCMOMHEHMSI AAaTYMKOB C TEPMOCTOMKMM Kabenem u

6e3pa3beMHbIM COEANHEHUEM 3NEKTPUYECKOrO Kabens co Lwyrnom;
** — 371eMeHTbl NUTaHUsl YCTaHOBJIEHbI B 3/IEKTPOHHOM 6/10Ke.
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1.4 YcTpoMCTBO M NnpuHUMN paboTbl

1.4.1 PaboTta TepMOMETpa OCHOBaHA Ha M3MEPEHUWN 3MIEKTPUYECKOro COo-
NPOTUB/IEHNS YYBCTBMTENbHOIO 31EMEHTA AaTuMKa W nocneayoLem npeob-
pa3oBaHMM ero B 3Ha4yeHue TemnepaTypbl B COOTBETCTBMU C ypaBHEHUEM
KanneHpgapa-BaH [io3eHa:

R,=Ry-[1+A-t+B-t>+C-(t—100°C)-t3],

rae R,, Ry — 3HauyeHUst CONPOTMBIIEHUIA YyBCTBUTENIbHOMO 3/1IEMEHTA AaT-
ymka npu nsmepsiemoit Temnepatype u npu 0 °C COOTBETCTBEHHO;

A, B,C — vHAMBMAYanbHble rPaayvpoBOYHblE KO3(MMULMEHTLI, YCTaHaB-
NMBaeMble NpeanpusTUEM-U3roTOBUTENIEM B NPOLECCE rpagynpoBKK TEPMO-
MEeTpa, MOryT KOPpPeKTMPOBaTLCA MOBEPUTENEM NPW NPOBEAEHUU Nepuoau-
YECKOW MOBEPKMU.

Mpy M3MEpPEHNUU MOJSIOXMTENBHBIX TEMNEpATyp, T.e. Npu R, > R,, KO3d-
(VUMEHT C NpUHMMAETCS PaBHbLIM HYJIO.

B kauyecTBe YyBCTBUTESILHOIO 3/IEMEHTA AaTyMKa UCTOJIb3YEeTCS MUHMWa-
TIOPHbIV MIATUHOBLIM TepMonpeobpa3oBaTeslb CONPOTUBNEHUS. YyBCTBU-
TENbHbIN 3/IEMEHT OT/IMYAETCS XOPOLLEW BOCMPON3BOAMMOCTbLIO TEMMEPATYP-
HOW XapaKTEPUCTMKM M AOSITOBPEMEHHOWN CTabUIbHOCTLIO.

Pe3yanaTb| I/I3MepeHVIl\/JI BbIBOAATCA Ha )KVI,D,KOKpVICTaJ'I)'IVILIECKVIl\;I MHAUKa-
TOp N MOryTt 6bITb 3anncaHbl BO BHYTPEHHIOIO SHEProHE3aBUCUMYIO NaMATb
TepMoMeTpa.

MporpaMMHoe obecreyeHne No3BoNSIET PErMCTPUPOBaTL Pe3ybTaThbl U3-
MEpPEHW, KaK B rpadmnyeckoM, Tak U B TEKCTOBOM Buae. Kpome 3Toro, npo-
rpaMMHoe obecriedeHne Mo3BONSeT KOPPEKTUPOBATb FpadyMpoOBOYHbIE KO-
3¢ dUUMEHTbI, HacTpanBaTh GUILTPALMIO U YNPABNATb BCEMW HACTPOMKaMm
TepMoMeTpa.

1.4.2 O6wumii BMA TepMOMETPa NokasaH Ha pucyHke 1. Ha nuuesoii na-
HenWn 3N1eKTPOHHOro 610Ka pacnonoXeHbl OpraHbl YNpaBeHUs U UHAWKA-
UMW, Ha 3afHei CTeHKe — pa3beMbl ANs1 NOAKIOYEHMS 4aTYMKOB M UCMON-
HUTENbHBIX YCTPOWCTB.
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Pucynok 1 — BHelHW BUA TepMoOMETpa

KHOMKa nepeknioveHns kaHanosB (A4Nns ABYXKaHaNbHOrO WUCMOMHEHUS
2NEKTPOHHOro 610Ka) MM KHomnka ANns nepexoaa B peXxuM CekyHOo-
Mepa (Ans NCNOMHEHNS 31EKTPOHHOMO 6/10Kka CO BCTPOEHHbIM CEKYHA0-
MepomM);

aucnnen;

KHOMKa BKOYeHMs/BbIktoueHns Bluetooth moayns;

KHOMKa BKJIIOUYEHWSI/BbIK/TIOUEHNS NUTAHWS;

(yHKUMOHaNbHas KHOMKa. B HaXKaTOM COCTOSIHUM U3MEHSIET Ha3Haye-
HMe KHOMOK 6 1 7;

KHOMKa MaTeMaTuyecknx yHKUMI. B coueTaHnm C HaxaToln KHonkow 5
nepekyaeT eanHuLy n3mMepeHns TemnepaTypsbl u3 °C B °F un obpaTHo.
B pexxuMme cekyHAOMepa BbINOMHAET QyHKUMIO CTapT/cTon;

KHOMKa BK/IIOYEHWSI/BbIK/TIOYEHUS 3aNnUCKU pe3y/ibTaTOB U3MEPEHUI B
namsTb TepMoMeTpa. B coueTaHun C HaxaTol KHOMKOW 5 n3MmeHsieT
oTo6paXkaeMoe YMCIIo 3HAKOB Nocse 3ansaTon. B pexxnume cekyHaoMepa
BbINOSHSET yHKUMIO cbpoca;

pa3beM microUSB;

pasbeM A8 NOAKNOYEHNS UCMONTHUTENbHBIX YCTPOWCTB K AUCKPETHOMY
BXOAy/BbIX0ay;

MarHuTbI;
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11 -

12 -

pasbeM A1 NOAK/IIOYEHNS AAaTUMKa TEMMEPATYpPbl K NEPBOMY M3MepU-
TeNIbHOMY KaHany;
pasbeM AN NOAKMIOUYEHMS AaTuMKa TeMNnepaTypbl KO BTOPOMY U3Mepu-
TENbHOMY KaHany;

13 - KpblllKa 6aTapeiiHoro oTceka;

14 -
15 -

JaTunK TemnepaTypsbl;
pa3beM Ha JaTymke TemnepaTypbl Ans NOAKIOYEHUS K 3NEKTPOHHOMY
6noky.

1.4.3 Ha pucyHke 2 nokasaH aAvcnien TEpMOMETpa.

1 2 3 4 5 6 7 8 9 10
_\\T N W N W W W N

QO AT MIN AVG MAX o<+ B [amah | 13

N °cf

[y

PucyHowk 2 — ducnnen TepMoMeTpa

e
—

/

» K

HOMep 0TO6paXKaeMoro M3MepuTeNbHOro kaHana (Aans AByxKaHanbHOMo
NCMONIHEHUS 3NIEKTPOHHOIO 6510Ka);

none ansi oTobpaxeHusi pesynbTaTa U3MepeHUi;

WHOMKATOP BK/IKOYEHHON 3aMMCK pe3ynbTaToB M3MEPEHUA;

WHANKATOP OTOOpaXKeHNst pa3HOCTM TEMMEepaTyp MEXAY NEPBLIM U BTO-
pbiM M3MepUTENbHbIM KaHaloM (Ans ABYXKaHaNbHOrO WCMOJIHEHUS
3NEKTPOHHOro 610Kka);

MHAMKATOP OTOGPaXXEHUS1 MUHMMAsBLHOM TeMMepaTypbl 3a BpeMsi pa-
60Tbl TEpMOMETPA;

MHOMKATOP OTOGpaXXeHUs cpeaHer TemnepaTypbl 3a BpeMmsi paboTbl
TepMOMEeTpa;

MHAMKATOP OTOBpaXXeHMs MakCMMallbHOW TeMnepaTypbl 3a Bpems pa-
60Tbl TEpMOMETPA;

NHAMKaTOp noakntoveHns Kk USB nopTy KoMnbioTepa;

nHaMkaTop BktoveHns Bluetooth mogyns;

10 - vHaukaTop pa3psaa 3/1EMEHTOB NMUTaHUS;

11 - MHANKATOP CHUXXEHMS TEMMNeEpPATYpbI;

12 - nHAMKaTOp NOBLILLEHUS TEMMNEPATYpPbI;

13 - MHOnKaTOp eanHULBI U3MEPEHUS TeMMepaTypsl.

10
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1.5 MapxkupoBka

1.5.1 MapkupoBoOYHas Hak/eilka, pacrnofioKEHHasi HA 3aflHEM CTEHKe

3NEKTPOHHOrO 6/10Ka, COMIEPXKUT:

e 3HAK YTBEPXK/IEHWUSA TUMA CPEACTBA U3MEPEHWIA;

e HaMMEHOBaHWE W agpec NPeanpUsATUS-U3roTOBUTENS;
TOBapHbI 3HaK NPeAnpUSTUS-U3rOTOBUTENS;
HavMeHOBaHME TEPMOMETPa;
HOMep TEepMOMETpa Mo CUCTEME HyMepaLuu NpeanpusTUS-U3roToBu-
Tens;
€NHBbI 3HaK 0BpalLEHNS NPOAYKLMM Ha PbIHKE roCy1apcTB — Y/IEHOB
TaMO)KEHHOro Col3a;
e [1aTy U3rOTOBJIEHUS.

1.5.2 Ha TpaHCNopTHYIO Tapy HaHeceHbl OCHOBHbIE W AOMOSIHUTENbHbIE
MH(MOPMAUMOHHBIE  HAanNWCKM, MaHWUNYNSUMOHHbIE 3Hakn  «XPYTMKOE.
OCTOPOXHO», «<bEPEYb OT BJIATU» B cooTBeTcTBMM € TOCT 14192,

1.6 YnaxkoBkKa

1.6.1 B kKopobKy 13 roppmpoBaHHOro KapTOHa, U3roTOBJIEHHYIO MO Yep-
TeXaM NpeanpusiTUs, YNoXKeHbl KOMMJIEKTYIOWME B COOTBETCTBUM C Nepey-
HEM, YKa3aHHbIM B Ta6m4ue 2. PYKOBO,D,CTBO no aKcnJiyataunm n METOAUKA
MOBEPKW BJIOXXEHbI B MOJIM3TU/IEHOBLIN MAKET.

1.6.2 B ynakoBOYHOM SINCTE YKa3aHbl creayowmne ceeaeHms:
e HaMMeHoBaHWe 1 agpec NpeanpusiTUS-U3roToBUTENS;
e HanMeHOBaHWe U HOMep TepMOMETpPa;
e KOMMNEKTHOCTb TEPMOMETPA;
e [aTa YNaKoBKW;
e MOANUCH YNAKOBLLMKA U NeYaTb NPeanpuUaTUS-U3roToBUTENS.

11
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2 WNCNOJ1Ib3OBAHME NO HASHAYEHMIO

2.1 3JkcnnyatauMoOHHbI€ OrpaHUYeHus

2.1.1 B npouecce akcnjlyaTaumMm TepMoMeTpa Heobxognmo cobntoaatb

creayoLme orpaHNYeHms:

e TEPMOMETP HeSb3sl UCMONb30BaTb NSt U3MEPEHWIA TEMNEPATYP, BbIXO-
JSLIMX 32 rPaHu1Lbl AMana3oHa U3MepeHui, ykasaHHoro B 1.2.1;

e YC/IOBMS 3KCMTyaTaumm TepMoMeTpa A0/MKHbI COoTBETCTBOBaTh 1.1.7;

e TEMMepaTypa Cpeabl, B KOTOPOW HaxoAUTCSl pa3beMHOE COeAMHEHUE
JaTuvka u Kabenb-yanuHuTenb, He AomkHa npesbiwaTe 70 °C, a ansd
TEpMOMETPa C TEPMOCTOMKMM Kabenem u 6e3pasbeMHbIM COeMHE-
HMeM He gomkHa npesblwaTb 200 °C;

e He AoMycKaeTcs nornagaHue Brarv Ha BHYTPEHHWE 3MeMeHTbl 3/ieK-
TPOHHOro 6510Ka 1 pa3beMHblE COeAMHEHMS TEPMOMETPA;

e He [JOMYCKAETCS UCMO/b30BaTb B KAYECTBE MOIOLLMX XXUAKOCTEN opra-
HUYECKMe pacTBOpUTENN ANs MACTMKOBOrO KOpryca 31eKTPOHHOMOo
6noka;

e He A0MyCKaeTCsl UCMO/b30BaTh B KayecTBe 06beKTa M3MepeHUii Be-
LecTBa, BCTyMNaloLlme B XMMUYECKYID peakuuio ¢ MaTepuanom gat-
ymKa.

2.2 TMoprotoBka K pabote

2.2.1 Mpu noarotoBke TepMoMmeTpa K paboTe Heobxo0aMMO MpPOBEPUTH

€ro KOMMJIEKTHOCTb, NMPOBECTU BHELLHWI OCMOTp U y6e,C|,VITbC9| B LIENOCTHO-
CTWN 2N1EKTPOHHOIo 6noka 1 gaTtuvka.

!

o

* =

Homepa [aTt4mKoB TeMnepatypsl AO/KHbI COBMAAATH C MOCIEHUMM
TDEMS UN@dpami 3aBOJCKOro HOMEPA TEPMOMETPA.

HoMep H3MEPUTESILHOIO KaHasna, K KOTOPOMY JAO/DKEH MOAKIOYATLCA
AaTYvK, yKazaH 4epes Aequc rocie HoOMePa AaTymka.

Larynky, rpegHasHavYeHHble 4159 Pa3HbIX U3MEPUTE/IbHBIX KaHa/l0B, He
B3anMO3aMEHAEMBI.

2.2.2 MNoakNoUYNTb AaTUYMK TEMNEPATYpbl K 3MEKTPOHHOMY 6710Ky. [ns

3TOrO COBMECTUTb K/OUYM Ha pasbeMe aaTumka 15 (pucyHok 1 n oTBeTHOW
YacCTn pa3beMHOro coeanHeHusa 11, 3aTeM BABMHYTL AaT4MK 4O yriopa v 3a-
(ukcupoBaTh ero nNpu NOMoLLUM pe3bboBOro COEANHEHUS KOXyXa pasbeMma.

12
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-

Bo m36EXaHNE MOBPEXAEHUY, AATYUK CIEAYET VAEDXKUBATL 38 KOPITyC
COEUHUTESIBHOMO Pa3beMa. YAEPKAHNE AaTUMKE 3@ LUy MOXET rpuBe-
CTV €ro K ro/IOMKE.,

[aTumk TeMnepaTypbl MOXHO MOAK/TIOUYNUTL K 3NIEKTPOHHOMY 610Ky Yepes
Kabenb-yanuHutenb. Mcnonb3oBaHne Kabens-yasIMHUTENS M3 KOMIJIEKTa
MOCTaBKN HE BEAET K YXYALWEHWIO METPOIOTMYECKUX XapaKTepUCTUK TEPMO-
MeTpa.

! KO BTOpOMY U3MEDUTESIBHOMY KaHasly AaTyuK MOXET ObITb O4K/TIOYEH
TO/IbKO YEPE3 Kabesib ~YA/TUHUTE/Ib.

2.2.3 BKounTb NUTaHUE TEPMOMETpa KHomnkol 4 (pucyHok 1). Mpubop
He TpebyeT NpeaBapuTENbHOMO NPOrpeBa U Cpasy Xe roTtos K paboTe.

2.2.4 Mpn HeobXOAMMOCTU 3MEKTPOHHBIN 610K TEpMOMETPa MOXHO 3a-
(vikcvpoBaTh Ha 11060 MarHUTHOM NOBEPXHOCTU C MOMOLLbIO BCTPOEHHbIX
MarHuTOB.

Tarke 3MEeKTPOHHLI 60K TEPMOMETPA MOXHO 3achMKCMPOBATb Ha Jito-
60l NIOCKOM MOBEPXHOCTM MPU MOMOLUM CaMoKnetoLeinca neHTsl Duallock
M3 KOMMJeKTa MOCTaBKW. [Nis 3TOro Heo6xoAMMO MPUKIENTb OAMH KYCOK
JIEHTbI K KOPMYCYy TEPMOMETPA MeXAy BEPXHUMU MarHUTaMu, a BTOPO — Ha
BbIOpaHHY0 MOBEPXHOCTb. [/1s1 MPUKNENKM NEHTbI CleayeT npeaBapuTenbHO
yAanuTb 3alMTHYIO ByMary ¢ kneeBoro crios. MonmMMepHsblii 3aMok obecne-
UMT HaAEXHYI (DUKCALMIO 3NIEKTPOHHOIO 6/10Ka Ha BblGpaHHOW NMOBEPXHO-
CTW, NO3BOJIMB, NPU HEOBXOAUMOCTU, NErKO OTCOEANHUTb ErO.

2.3 [poBepeHne N3MepeHuMn

2.3.1 Ana npoBeAeHUst U3MEpPEeHUA C 3asiB/IEHHOM TOYHOCTbIO Lyn AaT-
yMKa TemnepaTypbl AO/MKEH MOrpy>XaTbCs B MCCNeayeMmyio cpefy Ha rny-
6MHY, He MeHbLUYO yKa3aHHoOM B 1.2.2. B cny4yae Heo6xoanMocTy rnyouHy
MOrpy>XeHus LWyna AaTyuMka MOXHO YMeHbWWTb A0 35 MM Mpu yABOEHWUU
npeaena Aonyckaemon abcontoTHOW NOrpeLHOCT U3MepeHuni.

2.3.2 B cnyyae aByxKaHanbHOro MCMOSIHEHUS 3M1EKTPOHHOro 6noka, ne-
peklloyeHne KaHanoB BbIMOMHAETCH HaxaTueM KHonku 1 (pucyHok 1). Mpu
9TOM 3aropaeTcsi COOTBETCTBYIOLWMIA MHAMKATOP KaHana 1 (pucyHok 2).

2.3.3 Ang OueHKN HanpaBfieHNs U CKOPOCTU U3MEHEHUS TemnepaTypbl
cny>aTt nHamkaTopbl 11 1 12 (pUCyHOK 2), KOTOpbIe 3aropatoTcs Npu yMeHb-
LWEHUW WS YBENIMYEHUM U3MEPSIEMON TeMnepaTypbl COOTBETCTBEHHO. YeM
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bbICTpee M3MeHsIeTCS TeMnepaTypa, TeM 6onbliee KONNMYECTBO "LIEBPOHOB"
3aropaeTcsl B COOTBETCTBYIOLLEM UHANKATOPE.

! He fgoryckaercs HarpeB 3/1eKTPOHHOro 6/10ka Builwe 40 °C. HYrobw usbe-
JKaTb 3TOrO C/IEQYET UCII0b30BATh KAOE/b-YA/TMHNUTE Ib 4/1S TO4K/THOHE-
HUS AATYNKE K 3/IEKTPOHHOMY OJIOKY.

2.4 3aMeHa 3/1IeMeHTOB NUTaHuUA

2.4.1 MNepnoanYHOCTb 3aMeHbl 3/IEMEHTOB MUTAHUS 3aBUCUT OT TUMNA UC-
nosib3yemblx 6atapei u pexuma paboTbl TepMmoMeTpa. COBPEMEHHBIX drie-
MeHTOB npowu3soacTBa Varta wnam Duracell omKHO XBaTaTb Ha HECKOJSIbKO
MECSILEB aBTOHOMHOW paboTbl TEpMOMETPA.

2.4.2 COCTOsiHME 3N1eMeHTOB NuTaHusl oTobpaXkaeTcs Ha aucnnee NHAK-
kaTtopoM 10 (pucyHok 2). YeM MeHbliue "nonocok” coaepxuT cumpon bata-
pen, TeM cufibHee paspsXeHbl 3NeMeHTbl NUTaHus. NMpu3HakoM Heobxoau-
MOCTW 3aMeHbl 3/IEMEHTOB NUTaHUS SBNSETCA MHaMKaTop 6e3 "nonocok".

2.4.3 ins 3aMeHbl 3/1EMEHTOB MUTaHUSI OTKPbITb KPbILLKY 6aTapeinHoro
otceka 13 (pucyHok 1), n3eneub Crapble 3MEMEHTbI U YCTaHOBUTb HOBLIE,
cobntogas NonsipHOCTb.

2.5 3anucb pe3ynbTaToB u3MepeHui (1IormpoBaHue)

2.5.1 TepMoMeTp nMeeT npuMepHo 3000 siUeek 3HEProHe3aBUCMMON Na-
MSITU AN XpaHEHUS Pe3YNbTaToB U3MepeHnid. [nsi ABYXKaHanbHOMo MCros-
HeHWs 3nekTpoHHOro 6noka — no 1500 ayeek Ha kaHan.

2.5.2 lns 3anycka/oCTaHOBKM 3anucu pe3yfbTaToB WM3MEpEeHWid B Na-
MSITb, HaXaTb KHOMKY 7 (pucyHok 1). MHankaTop 3 (puCcyHOK 2) BUAEH, KO-
rAa 3anucb pe3ynbTaToB BKIIOYEHA. 3anucb BbINOHSAETCS LUMKINYECKM.

2.5.3 o yMonyaHuio BbIMOMHAETCSA 3anncb Kaxaoro AecaToro uamepe-
HUS TeMnepaTypbl. YTO6bl U3MEHUTL 3TOT NapameTp cM. 2.13.

2.5.4 CunTbiBaHME M 06paboTka COXpaHEHHbIX pe3y/bTaToB U3MEPEHMUIA
BbINOJSTHAETCS C MOMOLLbIO KOMMNbloTEPHOM NporpamMmbl LTA Utility. OnvcaHue
nporpaMMbl CM. B JOKYMeHTe «TepMOMETpbl SlabopaTopHble 3NEKTPOHHbIe
LTA. MNMporpamma LTA Utility».
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2.6 MartemaTnyeckme (pyHKUUN

2.6.1 Mpy BbINOJIHEHUM M3MEPEHMI TEPMOMETP, HauuMHasi C MOMEHTa
BKJ/IIOUEHMS, HEMPEPBLIBHO OTC/IEXMBAET 3HAYEHMUSI MUHUMabHON, cpeaHel
M MaKCMManbHOM TeMnepaTypbl AaTYMKa ANS KaXKAOro U3MEPUTENIbHOMO Ka-
Hana. MHOrokpaTHoe Ha)xaTue KHornku 6 (pucyHok 1) nocneaoBaTenbHO Bbl-
BOAWT Ha AUCTIEN 3HAYEHNS STUX TEMNEPATYP BMECTE C COOTBETCTBYHOLMM
NMHANKATOPOM 5-7 (PUCYHOK 2).

2.6.2 ina AByXKaHaNbHOrO MCMOJIHEHNS 31EKTPOHHOrO 6/10Ka AOMNOMHK-
TenbHO MMeeTcs YHKUMS onpeaeneHnss pasHoCTU TemnepaTyp, M3MepeH-
HbIX AaTYMKaMW NEPBOro 1 BTOPOro KaHanoB. Pe3ynbTaT paboTbl 3TOM (hyHK-
UMM MOXHO BbIBECTM Ha AWCIMIEN HaXaTUSAMM KHOMKW 6 (pucyHok 1) no
nosiBfieHns MHanKaTopa 4 (pUCyHok 2).

2.7 Bbi6op eanMHMULbI U3MEpPeHn TeMnepaTypbl

2.7.1 TepMoMeTp MOXeT oTobpakaTb Ha AMCrsiee TeMnepaTypy Kak B °C,
Tak u B °F.

2.7.2 Qna nepeknoyeHns Mexay eaMHuuammn umMepeHns Temnepartypbl
HakaTb KHOMKY 5 (pucyHoK 1) 1, yaepxueas ee, HaxkxaTb KHOMKY 6.

2.8 MWM3MeHeHMe KoJiMuecTBa 3HaKOB Nocse 3ansiTou

2.8.1 TepMOMETP MOXET OTObpaXkaTb pe3y/bTaT M3MEPEHWUNA C Pa3HbIM
KO/IMYECTBOM 3HAKOB MOC/E 3ansAToMn.

2.8.2 Ana UMKIMYECKOro M3MeHEHUs KONTMYECTBa 3HaKoB Nocse 3ansTon
HaXkaTb KHOMKy 5 (pucyHok 1) 1, yaepxumBas ee, HaxaTb KHOMKY 7.

2.9 CexyHaoMmep

2.9.1 OgHOKaHanbHOE WMCNOSIHEHUE 3MIEKTPOHHOIO 610Ka MOXET UMETb
BCTPOEHHLIN CeKyHAOMEp.

2.9.2 MNepexoa B pexuM cekyHAoMepa M 06paTHO BLINOMHSETCA HaXa-
TMeM KHomku 1 (pucyHok 1).

2.9.3 B pexxume cekyHAOMepa ero 3anyck/OCTaHOB BbIMOMHAETCS Haxa-
THeM kHomkun 6 (pucyHok 1). KHonka 7 cbpackiBaeT TekyLlume nokasaHus.
! 3anyeHHbId CEKYHAOMED MPOLO/IKAET pPaboTaTs U MpH NEPEXOLE B pe-

KUM U3MEDEHMY TEMITEPATYDbI.
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2.10 MoaknroueHne K KOMNbIOTEPY

2.10.1 nsa nogkntodeHns TepmoMeTpa K USB nopTy KoMnbloTepa:

e MOAK/IOYNTL COOTBETCTBYIOWMI pa3beM kabens microUSB n3 kom-
nsieKTa NnocraBku K pasbemy 8 (pucyHok 1);

e [Ipyroit KoHew, kabensi noaknounTh K cBobogHoMy USB nopTy KoMb-
toTepa;

e BK/IIOYMTb TEPMOMETP, NPV 3TOM AO/MKEH MOSBUTLCA WHAMKATOp 8
(pucyHok 2);

e OrnepauMoHHasl CMCTEMa aBTOMATMYECKW YCTaHOBUT Heobxoammbie
ApaviBepa npy NepeoM NMoaKIioYEHUN TEPMOMETPA.

° =

[py NEpBOM rOAKIIOYEHM TEDMOMETPA K KOMITLIOTEPY BCE MPOrpamMmbi,
paboTaroyme C HUM, JOIIKHBI ObITb 3aKPbITH.

o

lTogrrioHeHne TEPMOMETPA K KOMITLIOTEDY 104 YIIpaB/IeHneM onepauym-
oHHOU cuctembl Windows 10 moxet 6biTb HECTEOWIIbHBIM (MHAMKATOD 8
(pucyHok 2) muraer). [ns ucripas/ieHmns 3Toro, HEoOX04mMMO MO4KITO-
YuTH TEPMOMETP Ha 30 CEKYHf, a 3aTEM BbIK/TIOYUTL TUTAHNE TEDMO-
meTpa n Hepe3s 10 cekyHs BKIIYUTL CHOBA. [lpu HeobxoammMocTy ripoLe-
AYDY rOBTOPUTS.

2.11 BknroueHnue moaynsa Bluetooth

2.11.1 3neKTPOHHBLI 610K TEPMOMETPa MOXET BbITb ONLMOHANBHO OCHA-
LeH Moaynem 6ecrnipoBoaHol cBs3u Bluetooth.

2.11.2 BkntoyeHne/BbIKITIOYEHNE MOAY/ST  OCYLLECTB/ISIETC  HaXXaTUEM
KHoNku 3 (pucyHok 1). Korga mMoaynb BKOYEH, BUAeH uHaukatop 9 (pucy-
HOK 2).

2.11.3 BkitoyeHne Moaynst MOXET 3HauuTeNbHO YBESIMYUTb SHEeproro-
TpebneHne, 4YTo NpUBEAET K COKpaLLEHMIO BpeMeHn paboTbl 31EMEHTOB MK-
TaHus.

2.12 MpoTtokon ob6MeHa

MpoTokon obMeHa [AaHHbIMM Mexay TepMOMETPOM W KOMMbIOTEPOM
(NNaHWeToM) He 3aBMCUT OT (manyeckoro uHTepdeiica cessm (USB mnm
Bluetooth) n onucaH B gokymeHTe «TepMOMETPbI 1abopaTOpHbIE 3NEKTPOH-
Hble LTA. MpoTokon obmeHa».
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2.13 lononHUTenbHble HACTPOUKKN TEPMOMETPA

2.13.1 C nomowbto nporpammbl LTA Utility MOXHO [AONOAHMTENLHO
HaCTpOuTb Creaylowme napameTpbl TepMOMETpa:
e repuoa U3MepeHuii;
e Mep1oa TIOrMpoBaHus;
e Nepuoa aBTOMaTUYECKOrO BbIK/OYEHMS;
e nMapameTpbl GuIbTpaumm.

2.13.2 NMoapobHee 06 3TOM CM. AOKYMEHT «TepMOMeTpbl labopaTopHble
anekTpoHHble LTA. MporpamMma LTA Utility».

2.14 AnckpeTHble BXoA/BbiXoAbl

2.14.1 3neKTPOHHBLI 610K TEPMOMETPA MOXET OblTb OMNLUMOHAMIbHO OCHa-
WeH AWCKPETHbIMU BXOAOM M BbIXOAAMWU ANS MOAKIOYEHUS UCTONHUTENb-
HbIX YCTPOWCTB.

2.14.2 CxeMOTEXHWUKa M NapaMeTpbl AMCKPETHbIX BX0Aa/BbIXOAOB U Npu-
Mep MpYMEHEHUs OnMucaHbl B [AOKyMeHTe «TepMOMeTpbl nabopaTopHbie
3NeKTpoHHble LTA. CxeMOTEXHMKA ANCKPETHLIX BXOAOB/BbIXOA0B>.

2.14.3 YnpaBneHue [AUCKPETHbIMW BXOAOM/BbIXOAAMWN OCYLLECTBASETCS
NCKNIOYMTENBHO MOSIb30BATENLCKUM CKPUMTOM, 3arpy>XeHHbIM B BUPTYasib-
HYl0 MalLMHy TepMmomeTpa (cM. 2.15).

2.15 PacuupeHume (pyHKLUMOHANbHOCTM TEpMOMeETpa

2.15.1 [ng pacwumnpermst @yHKUMOHaNbHOCTU TEPMOMETPA, BbINOSIHEHUS
[OMNOJHUTENbHBIX BbIYMCIEHWI, YNPABAEHNS AUCKPETHLIMU BXOAOM/BbIXO-
JaMU 1 NpoYero B TEpMOMETP BCTPOEHa BUPTyasnbHas MalluHa, KOTopas Bbl-
MOSTHAIET MONb30BATENbCKUIN KOS — CKPUMT.

2.15.2 NoapobHee 06 MCNOMb30BAHUM 3TON BO3MOXHOCTU CM. AOKYMEHT
«TepmoMeTpbl abopaTopHble 3n1eKTpoHHbIe LTA. PykoBOACTBO NpOrpamMMu-
CTa».
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3 TEKYLWMWA PEMOHT

3.1.1 Bo3MOXHbI€ HEUCMPABHOCTU U COCOBbI UX YCTPAHEHWUS NPUBEAEHDI
B Tabnuue 3, BO BCEX OCTasIbHbIX C/ly4Yasix BbIXOAa TEPMOMETPOB U3 CTPOSt

cneayeT o6pallaTbCsl Ha NpeanpuUsSTUEe-U3roTOBUTESb.

Tabnuua 3
Mpu3Hak BeposiTHas Cnocob
HeuncnpaBHOCTb
HeNcnpaBHOCTU npuynHa YCTpaHeHns
He noctynaet MonHbIA pasps
Y He ceeTuTCH PaspsiA 3aMeHuTb ane-
HanpshKeHue . 3/1IEMEHTOB M-
avcnnen MEHTbI MUTaHUs
nUTaHus TaHus
Ha gucnnee
He noakntoyeH MoaknounTb
BMECTO TeMne-
JaTuyuK Temne- JaTyuK Temne-
paTypbl — npo-
Yepk paTypsl paTypbl
He n3amepsietcs K
TeMnepaTypa 03 DULNEHTHI
Ha aucnnee pacyeTa Temne- | 3anucaTb npa-
HaAnwuchb: paTypbl UMEIOT BWJ/IbHbIE KO-
'E COEF' Henpuemnemoe | (UUMNEHTI
3HayeHne

3.1.2 KpoMe ykasaHHbIX HeucrpaBHOCTElM Ha Aucnniee MoryT oTobpa-
XaTbCs cneaytowme cooblyeHus:

e 'E Adc' — cboli B U3MepuUTeNbHOW cxeme, TpebyeTcsl 3aBOACKOW pe-
MOHT;

e 'E LSE' unn 'E HSE' — He 3anyckaeTcs OAMH M3 KBapLEBbIX reHepa-
TOpPOB, TEPMOMETP MOXET He 0becneumBaTb CBOMX METPOIOMMYECKUX
XapaKTepucTuk. Mpu perynsipHoM BO3HWKHOBEHMWU OLINOKKM, Tpeby-
€TCS1 3aBOACKON PEMOHT;

o 'E HF' mamn 'A XXX', rae XXXX YnCnoBomn Ko — BHYTPEHHSAS owwnbka B
MO TepMomeTpa, Heobx0aNMO COObLMTL MPON3BOANTENIO ANS YCTpa-
HeHUs1 oWnbKK;

e 'Edb 1' — cboli B 3HaUeHUsIX KO3(PULMEHTOB, Y4aCTBYIOLLMX B pac-
yete TeMmnepaTtypbl, KO3(M@UUUEHTbI YCTAHOBMEHbI B CTaHAApTHbIE
3Ha4eHUs,, TEPMOMETP He obecneumBaeT METPOJSIOMMUYECKUX XapaKTe-
pUCTMK. TpebyeTcs 3aHOBO 3anucaTb B TEPMOMETP KO3(PhULMEHTI,
yKa3aHHble B CBUAETE/LCTBE O NMOBEPKE, C NMOMOLLbIO nporpamMmmMbl LTA
Utility;

e 'Edb 2' — cboi1 B HacTpoiikax, 3Ha4eHWsl BOCCTAHOB/IEHbI MO YMOJYa-
HUIO, TpebyeTcs Nosb3oBaTeNIbckasl HAaCTpoViKa NapaMeTpoB.
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4 TPAHCNOPTUPOBAHWE U XPAHEHME

4.1 TpaHcnopTupoBaHue

4.1.1 TpaHcnopTMpOBaHME TEPMOMETPOB B YNakOBaHHOM BMAE MPOU3BO-
OST BCEMM BMAAMWM TPaHCMOpPTa B 3aKpbiTbiX TPAHCMOPTHbLIX CPeACTBax B
YCNOBUSIX XpaHeHus, cooTBeTcTByowmx 3 FTOCT 15150.

4.1.2 lMocne TpaHCNOPTMPOBaAHMA NpWU OTpuUATENbHBIX TemrepaTypax
TEPMOMETPbI AO/MKHbI ObITb BblAEPXKaHbI B paboumx yCroBusiX, B YNaKOBKE,
B TeYeHMe 6 4acoB.

4.2 XpaHeHue

4.2.1 TepMOMeTpbl A0 BBEAEHMS B 3KCrUlyaTauuio cneayeTt XpaHuTb Ha
CKnagax B YNakoBKe NpeanpusTUs-u3roToBuTeNs B YCI0BUSAX XPaHEHWS, CO-
oTtBeTcTBytoWwmx 1 FOCT 15150.

4.2.2 XpaHeHne TepMOMETPOB 6e3 ynakoBKM BO3MOXHO Mpu Temnepa-
TYpe oKpy»atoLlero Bo3ayxa ot 5 °C 10 40 °C 1 OTHOCUTE/IbHOM BIAXXHOCTH
He 6onee 80 % npu Temnepatype 25 °C.

5 TOBEPKA TEPMOMETPOB

lNoBepka TEPMOMETPOB OCYLUECTBASETCA B COOTBETCTBUM C AOKYMEHTOM
TKJILW 2.822.004 MI «TepMoMeTpbl 1abopaTopHble 31eKTPOoHHbIE LTA. Me-
ToAMKa NOBepKKU», yTBep)KAeHHbIM OIYT «BHUNMC».

6 MNPOYUE CBEAEHUSA

6.1 ®opma 3anucu npm 3aKase
TepMoMeTp NabopaTopHbIA 3NEKTPOHHbIN LTA/<3b6>-<A1>-<[2>

<3b> — 0603Ha4YeHne UCMONHEHNS 3NEKTPOHHOro 6110Ka; AOMKHO COo-
JAepXkaTb CUMBOJbI, NpVBeAEHHbIE B Tabnumue 4.

19



TepMoMeTpbl nabopaTopHble 3N1eKTPoHHble LTA PykoBoacTBO no akcnnyataumm v2.1

Tabnuua 4
MNo3un- CUMBOST KOHCTpYyKTMBHbIE OCOBEHHOCTN UCMONTHEHUS SMEK-
uns TpOHHOro 6noka
BTOpoi1 kaHan M3MepeHusl. YCTaHOB/EHbI Pa3beM
2 ANs NOAK/IIOYEHNS BTOPOro AaTynka TemnepaTypbl
1 M KHOMKa ANs NepekItoyYeHns KaHanos
C BCTpoeHHbIl cekyHAOMep. YCTaHOBMIEHA KHOMKA
BK/IOYEHMS] CeKyHAOMepa
2 I AnckpeTHble BXOA 1 BbIXOAbI. YcTaHoBMeH cooT-
BETCTBYIOLMN pa3beM
3 5 Moaynb Bluetooth. YcraHoBneHa kHoMka Bko4Ye-
Hus Bluetooth
MNpyMeyaHus:
1 0603HauYeHUs No3MLUMI MOryT OCTaBaTbCs MYCTbIMU ST COAEPXKaTb CO-
OTBETCTBYIOLME CUMBOJIbI;
2 B 2NeKTPOHHOM 6/10Ke He MOryT OAHOBPEMEHHO MPUCYTCTBOBATb BTO-
poi KaHa/1 M3SMEPEHWSI TEMMNEPATYPbl 1 CEKYHAOMED.

<A1>, <A2> — ob03HayeHne KOHCTPYKTUBHOIrO UCMOIHEHNS AaTumKa.
CocTouUT U3 Tpex nonei:

<ANWHa JaTumka><Tun gaTynka><anvHa kabens>

3HaueHus nonen AO/MKHbI BbIoMpaThCs B COOTBETCTBMU C Tabnuuen 1.

Mpu 0603Ha4YeHnn gaTumnkoB TemnepaTypbl TMNoB H, M, HT, MT, HO, MO
n N gnnHa Wwyna B MUIMMETPAX AO/MKHA YKasblBaTbCs nepesd 0bo3Hauve-
HMEM TUNa JaTyMKka, a ASIMHA 3NIEKTPUYECKOro Kabens B MeTpax — nocne
Hero. [ns 6a30BbIX KOHCTPYKTUBHbIX UCMOSIHEHMI AATUMKOB 3TN 3HAYEHUS
MOryT He yKa3blBaTbCs. B criyyae McnonHeHus 4aTyMKoOB TemnepaTtypbl TW-
nos H, HH, M, M® n N c TepMOCTOMKMM KabeneM, nocne obo3HauYeHus
ANWHbI Kabenst AO/MKHbI CTaBUTbCS cuMBObI "TC".

MpvMepbl 3aKa30B:

LTA/2-3-H — TepMOMETp C ABYMSI KaHanaMu uaMepeHusi, C gaT4ymkamm
Tvna "2" n "H". JaTunku B 6230BOM UCMOMHEHUU U INEKTPUYECcKUM Kabenem
JNMHOM 1.2 M.,

LTA/CA-200MN2TC — TepMOMETP C OAHMM KaHanoM U3MepPEHUs!, CEKYH-
[IOMEPOM U ANCKPETHBLIMK BXOAOM/BbIXOAAMMU, C AaTYMKoM Tuna "M" anvHom
200 MM ¥ TEPMOCTOVMKMUM Kabenem AJIMHOM 2 M.
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6.2 CseaeHus O NpMeMKe u nNoBepke

TepMoMeTp N1abopaTopHbIN 3NEKTPOHHbIN LTA '
3aBoackon N2 NpoLlen MNpUeEMO-CAATOYHbIE UCTIbITAHUS,
NEePBUYHYIO MOBEPKY 1 [IONYLLIEH K MPUMEHEHMIO:

[aTa Bbinycka

M.IT.
OKK

[aTa nosepku

Kneiimo

MNosepuTenb

6.3 CsuperenbcrBo 06 ynakoBke

TepMoMeTp NabopaTopHbIA 3NEKTPOHHbLIN LTA ,

3aBoackon N2 yraKkoBaH B COOTBETCTBUM C TpeboBaHNAMM
TY-4211-044-44229117-2017.

[aTa ynakoBku

M.M.

YNaKoBKy Npou3Ben
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6.4 TlapaHTMiHbIE 0683aTeNbLCTBA

FapaHTUIHBIA CPOK, B TEYEHME KOTOpPOro npeanpusiTue-usroToBuUTesb
0653yeTCs YCTPAHATb BbISIBNIEHHbIE HEUCNPABHOCTM — 24 MecsALa C MOMEHTa
BBOZAa TEPMOMETPA B 3KCM/lyaTaumio, HO He 6onee 25 MecsiLEB C MOMEHTA
OTrPy3KM TEpPMOMETpa noTpebuTento. MapaHTUiHbIE MpaBa MoTpeduTens
MPU3HAIOTCS B TEUEHWE YKa3aHHOrO CPOKa, EC/IN OH BbIMOJIHAET BCe Tpebo-
BaHMSA MO TPAHCMOPTUPOBKE, XPAHEHUIO U 3KCMyaTaLmmn TEPMOMETPa.

6.5 CseaeHus o pexaMmaumsix

lNpwv BO3BpaTe n3genuns NPeAnpUATUIO-U3roTOBUTENO A/ TEXHNYECKOrOo
06CNyXMBaHMS UM peMOHTa HeobxoaMMO 3anonHWTL GopMy 3anpoca Ha
TexHu4yeckoe obcnyxuBaHue, npuseaeHHyto B lMNpunoxeHun b. MNpu Heuc-
NPaBHOCTU TEPMOMETPA B NEPUOA rapaHTUIMHOMO CpoKa noTpebutenem fon-
XeH BbITb COCTaBMEH aKT peknaMaLun C yKasaHUEM BbISIBfIEHHbIX HEUCTNPaB-
HoCTeMu.

! TEPMOMETPD, BO3BPALYAEMBIV MPEAPUSTUIO-UIIOTOBUTESIO /1S TEXHUYE-
CKOro O6C/y)KMBAaHUS WM PEMOHTA, [OJ/DKEH ObITb YUCTbIM. EC/in O6Ha-
DYXKUTCS, YTO U3[E/NE 3aIPA3HEHO, TO OHO ByAET BO3BPALLEHO 1OTPEOH-
TE/O 3@ €ro CYeT. 3arpsi3HeHHoe u3feme He OyAeT MOBEPATHCS,
DEMOHTUPOBATHCS, 3aMEHSTLCS M/ 110N1a4aTh 1104 rapaHTmio 40 TEX 110p,
[10K@ OHO He 6yAEeT OYULLEHO MOTPEOBUTESIEM.

3anonHeHHas ¢dopMa 3anpoca Ha TexHuyeckoe 0bcnyKmBaHue u, npu
H€06X0,C|,VIMOCTVI, aKT peKnaMaunn BMECTE C U3AENMEM BbICbIJIAETCA B agpec
NpeanpuaTUa-U3roToBUTENS:

000 «Tepmake»

< 634055, r. TOMCK, np. Akagemuyeckuit, a. 4, crp. 3.

TR (3822) 49-21-52, 49-26-31, 49-28-91, 49-01-50, 49-01-45.
(3822) 49-21-52.

D} termex@termexlab.ru

@ https://termexlab.ru/
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7 CBEAEHUA O TEXHUYECKOM
OBC/TY>XKUBAHUN

JaTa

Bua TexHuue-

ckoro obcny-

YKMBAHUSA 1nn
pEMOHTa

LOMmKHOCTD,
damunns 1 nognncb

BbIMOJTHUB- npoBepuB-
wero paboty | wero paboty

FapaHTui-
Hble 06s3a-
TenbCTBa
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8 CBEAEHMA O NOBEPKE

TepMoMeTp N1abopaTopHbIA 3NEKTPOHHbLIN LTA
3aBoackon N2

JaTa
MoBepKM

HanmeHoBaHKue
NoBEPOYHOro
opraHa

3akno4eHne
0 rnoBepke

Moanunce noseputens.
MoBepuTenibHOE KNenMo
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NMPUNOXXEHMUE A.

NMEPEYEHb HOPMATUBHDbIX

AOKYMEHTOB

0603HaveHne

HanmMeHoBaHue

rOCT 6651-2009

MexrocyaapCTBeHHbI cTaHaapT. FCU.
Tepmonpeobpa3zoBaTtenun ConpoTUBEHNUS
M3 NNaTuHbl, Meam n Hukens. Obwme
TexHMUYeckne TpeboBaHMs 1 MeToabl UC-
MbITaHWi

rOCT 8.395-80

FocyaapcTBeHHas cucteMa obecneyeHust
eanHcTea usmepennit (FCU). Hopmane-
Hbl€ YC/TOBUSI M3MEPEHWI MPU MOBEPKE.
O6uwme TpeboBaHus

rOCT P 52931-2008

Mpnbopbl KOHTPONSA U PEryIMpoBaHns
TEXHONI0rM4yeckmx npoueccos. Obwune
TEXHUYECKUE YyCNoBUA

FOCT 14254-2015

Crenenn 3awuThbl, obecnevmBaemble
obonoykamm (koa IP)

rOCT 14192-96

MapkunpoBKa rpy3oB

MOCT 15150-69

MaLuumHbl, Npubopsl U Apyrue TexHUye-
ckue msgenus. VicnonHeHust ans pasnuy-
HbIX KTMMaTUYeCKnX panoHoB. KaTero-
PUK, YCNOBMSI 3KCMTyaTaumm, XpaHeHu sl
¥ TPaHCNOPTMPOBAHUS B YacTW BO3AEN-
CTBUSI KITMMATUYECKNX (DaKTOPOB BHELL-
Hel cpenbl

TY-4211-044-44229117-2017

TepMoMeTpbl 1abopaTopHbIE SNEKTPOH-
Hble LTA. TexHuyeckue ycnosus
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NMPUNOXXEHME B. 3ANMPOC HA TEXHUYECKOE
OBCNTY>XXUBAHWUE

3anpoc Ha TexHU4YeCKoe 06CyXnBaHMe

Anpec 3aKkasuuka:

TUN MPUOOP@ MIIM Y3IIA: .eeiieieieeiiesie ettt e e st esaeeneenneeens

3aBO/ICKON HOMEP: ..ccveeveivveireeereennens [0f BbIMYCKA: ...cccvveeeeeeciieeeeeieeee e

KpaTkoe onncaHne HencnpaBHOCTU:
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NMPUNTOXXEHME B. CONnyTCTBYIOLUME

AOKYMEHTbI

MepeuncnenHble B Tabnuue AOKYMEHTbl MOXHO CKayaTb Ha caiTe npous-
BoauTens: https://termexlab.ru.

[okyMeHT KpaTkoe copepxaHue
OnwncaHne KoMMbIOTEPHON NporpaMmbl, obecneyu-
LTA Utility BAIOLLEN MOJSHYIO NMOAAEPXKKY BCEX (DYHKLIMI Tep-
MoMeTpa
CxeMoTexHuKa CxeMOTexHMKa W napamMeTpbl AUCKPETHbIX
OUNCKPETHbIX BXO,Cla/BbIXO,El,OB TEPMOMETPa U NpUMEpPbI NOAKIIIO-
BXOZ10B/BbIXOZI0B YEHWS1 UCNOJTHUTESbHBIX YCTPOUCTB

MpoTokon obmeHa

OnwncaHne KoMaHa 0bMeHa AaHHbIMK MeXay Tep-
MOMETPOM U KOMIMbHOTEPOM

YTunuta ltacons

OnwncaHWe KOMMbIOTEPHOM NporpaMmbl, obecneyu-
BaloLLel NoaaepxkKy Bcex pyHKUMIN TepMoMeTpa.
B otnnume ot LTA Utility sBnsieTcss KoHConbHOM
nporpaMmoi 1 yaobHa Ans asTomMaTusaumm pa-
60Tbl C TEpMOMETPOM

Bubnuoteka lta.dll

BrbnunoTeka HU3KOYPOBHEBLIX (yHKLMI 0BMeHa
JaHHbIMK No uHTepdelicy USB. ObneryaeT Hanu-
caHue nosnb3oBaTenbckoro MO ana paboTsl ¢ Tep-
MOMETPOM

PykoBsogacTso npo-
rpaMmMucTa

Co3paHue, KOMNUAALMS, 3arpy3ka U 3amycK Nosb-
30BaTENbCKUX CKPUMTOB B TEPMOMETpPE
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