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HacTtosiee pykoBoACTBO MO 3KCNyaTauuy pacnpocTpaHSeTcs Ha npeobpa3oBaTesin CUrHanos
TC v TN npeumsmoHHblie TEPKOH (aanee no tekcty — npeobpasosateny TEPKOH) 1 coaepxuT ceeae-
HUS1, He0BX0AMMbIE ANSt U3YYEHUS U MPABUIbHOM TEXHUYECKON 3KCMTyaTauum npnbopos.

K pabote ¢ npeobpazosatensmm TEPKOH gonyckatoTcs nvua, n3yumBlUME HAcTosILLEE pyKOBOA-
CTBO MO 3KCM/yaTauuu, UMeloLmne HeobXoanMyLo NpoheCCUOHabHYIO NOArOTOBKY M 06y4YeHHble npa-
BUJIaM TEXHMKM 6e30MacHOCTH Npu paboTe C 3N1eKTPOYCTaHOBKaMMU.

M3roToBuUTENb OCTABNSIET 3a CO60M MPABO BHOCUTbL B KOHCTPYKLIMIO U CXEMY NpUBOpOB U3MEHE-
HUS1, HE B/IUSIIOLLME HA UX TEXHUYECKNE XapaKTEPUCTUKKM, 63 KOpPeKLIMIN 3KCMNyaTaLMOHHOM 0KYMEH-
Tauuu.

CCbITOYHbIE HOPMATUBHBIE AOKYMEHTbI MpUBEAEHBI B MpunoxeHun A.

1 ONMNCAHUE N PABOTA NPUBOPOB

1.1 HasHauyeHue

1.1.1 Npeo6pazosatenn TEPKOH npeaHasHa4eHbl ANs U3MepeHnii CUrHanoB TepMmonpeobpaso-
BaTenein conpotuenenust (TC) n TepMoanekTpuyecknx npeobpasosateneli (TI) 1 BblUMCIEHUS 3HAYeE-
HUI TeMnepaTypbl HA OCHOBAHWUM MOJSTYYEHHbIX PE3YybTaTOB U3MEPEHWIA.

Ha Bxoabl npeobpa3oBaTtenen TEPKOH mMoryT 6biTb 0IHOBPEMEHHO NOAK/OYEHbI MO0 ABa Tep-
mMonpeobpasoBaTenst ConpoTuBeHus, Nnbo ase TepMonapbl, TM60 KO BXoAy OAHOMO KaHasna — TepMo-
npeobpasoBaTtesib CONPOTUBEHUS, @ K ApyroMy — TepMonapa.

B kauectBe nepBuyHbIX NpeobpasoBaTenel TemnepaTypbl, MOAKIIOYAEMbIX K U3MEPUTENbHBIM
KaHanam, MOryT MUCrosb30BaTbCA:

e MefHble 1 nnatnHosble TC C HOMUHAMNbHLIMU CTaTUYECKMMK XapakTepuctukamn (HCX), co-
oteeTtcrBytowmmMn MOCT 6651;

* nnaTtuHoBble TC C UHAMBMAYANbHOM CTaTUYeckon xapaktepuctukon (MCX), paccumTaHHOM B
COOTBETCTBMM C METOAMKOM NOCTPOEHUSI MHAMBMAYaNbHON 3aBucumocTy (FTOCT 8.461);

* nnatuHoBble TC ¢ UCX, 3apaHHoN B Buae dyHKummn oTknoHeHus (FTOCT 8.568);

* TN ¢ HCX, cooteetcTBytowmmmn MOCT P 8.585 (3a ncknoyeHnem Bonb@pamM-peHneBbIX);

e TN c UCX, cooTBeTcTBYtowmmn MOCT 8.338.

MeTpOosIorMyeckme XapakTePUCTUKM NpY 3MEPEHNSIX C UCMO/b30BaHMEM Tl HOPMUPOBaHbI Npw
3alaBaeMOM M0JIb30BATE/IEM 3HAaUYEeHUM TeMnepaTypbl cBO6OAHbIX kOHUOB TI1. Mpu BbIGOpe COOTBET-
CTBYIOLLEN OMUMKU B MEHIO NpUBOP MO3BOMSIET YYMTbIBaTb TEMMepaTypy cBo60AHbIX KOHLOB TI ¢ uc-
NONb30BAHNEM BCTPOEHHOrO MOJTYNPOBOAHMKOBOIO NpeobpasoBaTens TemnepaTypbl 6e3 HopMUMpoBa-
HUWSI NMOrPELLHOCTM U3MEPEHWI.

Mpu noakntoveHun npeobpaszosatens TEPKOH k nepcoHanbHOMY KOMMbIOTEPY C YCTAHOBIEH-
HbIM MPOrPaMMHbIM 0becneyeHneM BO3MOXXHA perncTpauns pesynbTaToB U3MepeHU, Kak B BUae rpa-
$VKOB, TaKk 1 B BuAe Tabnuy YACNEHHbIX 3Ha4yeHni. porpaMMHoe obecneyveHne MOXHO 3arpysuTb C
http://termexlab.ru/katalog/mertologicheskoe/izmeritelnye-pribory/terkon/.

MNpeobpazosaTtenn TEPKOH MoryT 6bITb MCNOMb30BaHbI AN paboTbl B KOMMIEKTE C MUKPOKAso-
puMeTpudeckuMu npubopamm, ocHaleHHbIMU HeCTaHAAPTHBIMKU TepMonpeobpasoBaTensiMm CONpoTUB-
NEHUI Pa3NMNYHbIX TUMOB MK TepMobaTapesMn. B 3ToM cnyyae rpaayMpoBKa OCYLLECTBISIETCS TaK, Kak
3TO NPUHSATO B MMKpoKanopumeTpumn. CooTBETCTBYIOLLEE NporpaMMHoe obecneyeHne ana obpaboTku
CUIHasoB M pacyeTOB MOXET 6bITb MOCTaB/EHO MO AOMONHUTENBHOMY COMaLLEHUIO.

MpeobpasoBaTtenu TEPKOH MoryT 6biTb MCMONb30BaHbl M HEMOCPEACTBEHHO ANSt U3MEPEHWUI
COMPOTUBNEHNS NN HANPSXKEHUS.

1.1.2 MNpwn 3kcnnyaTaumm B paboumx ycnoBusix Npubopbl YCTOMYMBBI K BO3AENCTBUIO KTMMATU-
yecknx haKTopoB B COOTBETCTBMM C rpynnon 2 MOCT 22261:

o TeMnepaTypa OKPYXKAIOLLEN CPEAbI, OC...viirrirrriieeriseeerrrrsnnnneeessseeerrsnnnneeeaas ot 10 po 35
* OTHOCUTENbHAs BNaXXHOCTb BO3AYXA MPU 25 °C, %0 couviiiiiiiiiiiiiicen et fo 80
*  aTMOCHEPHOE AABNEHMNE, KITA ..cvueiiiriiieiiii et s eene e ra s e ra e s s e aa e ena e ot 84.0 po 106.7
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1.1.3 CreneHb 3awwmnTbl NpeobpasoBaTenein TEPKOH oT nonaaaHusi BHYTPb TBEPAbIX TeN, Mblnan

n Boapbl IP40 B cootBeTcTBUM C TOCT 14254.

1.2 TexHnYeCcKMe XxapaKTEepUCTUKH
1.2.1 Mpubopbl MMEOT [ABa HE3AaBUCMMbIX KaHana W3MEPEHWI, KaXabld M3 KOTOPbIX MOXET

(YHKUMOHMPOBATb B pexume VI3MepeHMl‘/JI NOCTOAHHOIO Hanps>XeHusa, conpoTuBneEHNA WK TEMMNEPaA-

Typbl.

1.2.2 Inana3oH U3MePEHUIN COMPOTUBNEHMUS, OM...cuuuueiieeeriireririniniinneeeen ot 0.01 go 1000.00
1.2.3 lnana3oH M3MEPEHMIN HANPSKEHUS, MB ........vviiiiiniiiniienniinnneens oT MuHyc 1000 go 1000
1.2.4 MNpepenbl AONyCcKaeMOW OCHOBHOW abCOMOTHON MOrpPeLHOCTN U3MEPEHWIA:

®  COMPOTUBIIEHMST, OM ..uuiiiiiiiiiiiiiiniiiseesssesesrsnsasss e e s s e s seesssnnaaneeessaseesnnns +[0.0002+1-107°-R]
*  HAMPSKEHUS, MB..iirreiiiieiiieeeciiiiiiiiie e s s s e s e srsasnss e e s s e s s erssnnnaneeeeseeeeennns +[0.0005+5-107°-U]

1.2.5 Mpenenbl AoNyCKaeMoi OCHOBHOM abCosIOTHO MOMPELLIHOCTM U3MEPEHUI TeMNEPATYpPbI C

MCNonb30BaHNEM TepMonpeobpa3oBaTesnielt conpoTmBeHns (6e3 yyeTa Mx MorpewHocTn) npeacras-
neHbl B Tabnuue 1.

Tabnuua 1

MNpegen gonyckae-

Tun TepMonpeobpasoBaTeneil ConpoTUBIIEHNS Ny
MO MOrpeLLIHOCTY

MnatuHosble TC (TCM) ¢ HCX, cooteeTcTBytowmMmn MOCT 6651:

* Pt 10, 10 N B gManasoHe TeMnepaTyp oT —200 go +600 °C +0.02
e Pt 50, 50 11, Pt 100, 100 IN B gnana3oHe Temnepatyp oT —200 ao +600 °C +0.01
MegHble TC (TCM) ¢ HCX, cooTtseTcTBytowmmMm FOCT 6651:

e Cul0, 10 M, Cu 50, 50 M B ananazoHe Temnepatyp ot —10 go +200 °C +0.01
e Cu 100, 100 M B guanasoHe Temnepatyp ot —10 go +200 °C +0.005

TCMN ¢ UCX, 3aaaHHON MHTEPMNONSLMOHHBIM YPaBHEHWEM B COOTBETCTBUM C
FOCT 8.461 B gnana3oHe TemnepaTtyp oT —200 go +600 °C:

* C HOMVHasbHbIM conpoTusieHrem 10 Om +0.02
* C HOMMHanbHbIM conpoTtueneHmem 50 Om 1 100 Om +0.01

TCMN ¢ UCX, 3apaHHON B BMAE DYHKUMM OTKIIOHEHWUS B COOTBETCTBUM C
OCT 8.568 B gnanasoHe TemnepaTtyp oT —190 go +660 °C:

* C HOMMHasnbHbIM conpoTtueneHmem 10 Om +0.01
* C HOMUHabHLIM conpoTtueneHmem 50 Om 1 100 OM +0.005
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1.2.6 MNpepnenbl AonyckaeMon 0CHOBHOWM abCOMIOTHON NOrPeLUHOCTU U3MEPEHUI TEMMNEPATYPbI C
ncnonb3oBaHneM Tepmonap (6e3 yyeta norpelHocT T 1M NOrpewHocTM U3MEPEHUA TeMMNepPaTypsbl
CBOBO/HbIX KOHLIOB) NpeacTaBneHbl B Tabnuue 2.

Tabnvua 2
Tun Tepmonap I'Ip(ip,en foryckae-
MOM MOrpeLIHOCTH

* nnaTuHopoaun-nnatuHopoaunesbie TP (B) B Avana3oHe TemnepaTtyp OT

+600 go +1700 °C +0.2
* Xpomenb-koHcTaHTaHoBble TXKH (E) B AvMana3oHe Temnepatyp ot —200

Ao +900 °C +0.2
* xene3o-koHcTtaHTaHoBble TXK (J) B avana3oHe Temnepatyp ot —40 ao

+900 °C +0.1
* xpomenb-antoMenesble TXA (K) B ananasoHe Temnepatyp ot —200 ago

+1300 °C +0.2
* Huxpocun-Hucunosble THH (N) B anvanasoHe Temnepatyp ot —200 ao

+1300 °C +0.2
e nnatuHopoaun-nnatuHoBble TIMM 13 (R) B Avana3oHe TemnepaTtyp ot 0

Ao +1600 °C +0.2
* nnaTuHopoaun-nnatuHoBble TMM 10 (S) B Avana3oHe Temnepatyp ot 0

Ao +1600 °C +0.2
* Mefb-KOHCTaHTaHoBble TMK (T) B Avana3oHe TemnepaTyp oT —200 go

+400 °C +0.2
* nnatuHopoaun-nnatuHopoaunesble TM (TMP) ¢ UCX, cOOTBETCTBYIOLLEN

FOCT 8.338 B gnana3oHe Temnepatyp oT +600 go +1500 °C +0.2
e nnatuHopoaun-nnatuHosble TN (TMNM) ¢ WCX, cooTBeTCTBYOLWEN

OCT 8.338 B gnana3oHe Temnepatyp ot +300 go +1200 °C +0.2

1.2.7 MNpepenbl  fOMyckaeMon [AOMOSIHATENIbHON MOrPELUHOCTU OT M3MEHEHUI TeMmnepaTypbl
OKpY>KatloLLlen cpeaibl B Avana3oHe pabounx TemnepaTtyp, Ha kaxaple 10 °C, B gonsix oT npeaena Ao-

MYCKAEMOM OCHOBHOM MOTPELUHOCTM «.vvvevrrererrrersrsssssssssssssssesssssssssssssssssssssssessseseseeeeemeeemmemmemmm 0.5
1.2.8 VIHAMKAUMS N3MEPSAEMDBIX BEMIMUMH ...vevrneeerneeesuseesnsssesnsssssssesnnssesnnesssnnseenns undposas
1.2.9 KonnuecTtBo pa3pagoB MHANKALMU N3MEPSEMBIX BEITUUMH ...c.uvvureeeenreeensesenennsenens 6.5
1.2.10 UeHa eanHuubl Mnaawero paspsaa:

*  MpU U3MEPEHUM HANPKEHNS, MB ....iviiiiiiiii i 0.0001
*  NPU N3MEPEHNN COMPOTUBIIEHMS, OM ..uuiviiiiiiiiiiiiiiiee st e e s s e e e e ees 0.0001
* 1py U3MepeHun TemnepaTypsl:

o C MOMOLbIO TeEpMONpeobpazoBaTeneil CONPOTUBIIEHUS, OC.....uuuuieeeeeeeereeeennnnnnnns 0.001

O C MOMOLLBI TEPMOMAP, CC crnituiiiiiiiiiiene s e et s s s s s s s s e s s s e e a s r s e eanarnnens 0.01
1.2.11 KonnyecTBo HE3aBUCUMbIX KAHANOB UBMEPEHMM, LUT. .evvvrurerrrrrnneeeerrnneesernnnseeseesnnnees 2
1.2.12 Tok, NPONYCKAEMbIN YEPES TC, MA ...uvvururrrrrrrrrnsnnsrnsnsnnnnsssssssssssssssssssssssssssssnsssssssnnnns 1
1.2.13 BpeMs Bbix0Aa Ha peXnM NOCE BKIIIOUEHUS], Y, HE BOMEE......cuviviiiiiiniecnceveneas 0.5
1.2.14 HopMarnbHble YCrOBUS 3MEPEHWIA:
o TeMnepaTypa OKPYXKAIOLLUEN CPEAbI, OC....civiirrrruuiiseesssseerrrrnnssassssssssesrssssnsssssssssesnnnns 205
*  OTHOCUTENBHAS BMAXKHOCTD, 0. 1iuituieiiuriiririiraisrerenrarsarsnrenresrarsrerenransarerens ot 30 go 80
e aTMOCHhEPHOE AABNEHUNE, KIMA ..cvuiiriiiiii it e e e e eaes oT 84.0 po 106.7
1.2.15 MabapuTHble pa3mepbl Npnbopa C PyYKOM, MM, HE BOMEE.......uveeeeireeeeennns 210x210x240
A 3 = Tolor= TR T 1o 1 (=T 2.5

1.2.17 MNMutanne npubopa OCYLLEeCTBNSETCA OT CETU MNEepeMeHHOro TOoKa HanpshKeHueM
(220+22) B, vacroton (50+1) Iy,



Mpeobpazosatenu curHanos TC u T npeumsnoHHsle TEPKOH PykoBoACTBO Mo 3kcnnyaTaumm v1.4

1.2.18 MNoTpebnsieMas MOLWHOCTb, BT, HE BOMEE ......civviiiiiiiiiic e 12
1.2.19 dneKTpuyeckoe CONpOTUB/IEHME M30MALUMN TOKOBEAYLUMX Liener Mexay tobbiMu anek-
TpUYeCKM pa3obLLEHHbIMM LiensiMU B HOPManbHbIX YCIOBUSAX, MOM, HE MEHEE .......ccvuvererrnnseneennnns 20
1.2.20 BpeMs HenpepbIBHOW paboThbl B 1ab0PaTOPHbLIX YCIOBUSAX, U, HE MEHEE ........ccevvvrvunnnn. 8
1.2.21 CpeaHUM CPOK CITYIKOBI, JIET .eevuuueieerruuieeseesnuieessesnssesseessnesseessneesessnnseessesnneeseesnnees 6
1.2.22 CpeaHsast HapaboTKa HA OTKA3, Y, HE MEHEE .....uvveruuriernnirernesernesesnssesnssesnnesennnns 5000

1.3 KoMnaeKTHOCTb

1.3.1 KomnnekT noctaBku npeobpasoBatenein TEPKOH cooTBETCTBYET NEpEYHIO, yKa3zaHHOMY B
Tabnuue 3.

Tabnuua 3

HanmeHoBaHue O603Ha4eHne NOKYMEHTAa Konunuectso

1 TMpeo6bpaszosatens curHanos TC u Tl npeunsnoH-

Hbii TEPKOH TKJIW 2.206.000 1
2 Kabenb CBSI3M C KOMMbIOTEPOM NOKYynHoe nsgenve 1
3 LWWtekep «Deltron» yepHsbiit MOKYrnHoe nsgenve 4
4 Ltekep «Deltron» KpacHbIN MOKYrMHoe nsgenve 4
5 Utekep «Deltron» 3eneHbli NOKYynHoe nsgenve 2
6 PykoBOACTBO MO 3KCnyaTauum TKJILW 2.206.000 P2 1
7 MeTtoauka nosepku (¢ nsmeHeHmem N9 2) TKJILW 2.206.000 M 1

1.3.2 Ina yBenuMyeHuns KonmMyecTBa M3MepuTeNbHbIX KaHanoB npeobpasosatens TEPKOH go
16-Tn noTpebyeTca BHELWHUI KOMMYTATOP BXOAHbLIX cMrHanoB TEPKOH-K.

1.4 MpuvHUMN AEACTBUA N YCTPOUCTBO
1.4.1 NpuHUMN aencTBus

M3MepeHne BENMUYMHBI HAMPSXKEHUSI UM TepMOo3nekTpoaBuxywwein cunbl (TAC) Tepmonapbi
OCYLLECTBNSIETCS NYTEM €r0 CPaBHEHUS C BCTPOEHHBIM UCTOYHMKOM OMOPHOI0 HanpsikeHus. Mi3MepeHne
BESIMYMHBI COMPOTMBIIEHMSI OCYLLECTBNSIETCA NMYTEM €0 CPABHEHUSI C BHYTPEHHWUM WM BHELLHUM 3Ta-
JIOHOM NpW NPOTEKAHUM O6LLEro ToKa NUTaHMS Yepe3 U3MepsieMoe CONpPOTUB/IEHME M 3TasoH. B npo-
Llecce M3MepEeHUI OCYLLECTBSIETCS aHanoro-ungposoe npeobpasoBaHue B LMdpoBon kod. BcTpoeH-
HbI MMKPONPOLLECCOp MepecyunTbiBaeT 3HaueHne LUMbpoBoro Koaa, NponopLUMoHanbHOe M3MEPEHHOMY
COMPOTMBIEHWIO UMM HANPSDKEHWIO, B 3HAYEHWE TeMnepaTypbl. Pe3ynbTaTbl U3MEPEHUin 0TobpakatoTcs
Ha MHAVMKATOPHOM Tabro.
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1.4.2 YcTpoWcTBo

MNpeobpazosaTtenn TEPKOH (aanee — npubopsbl) BbINOHEHbI B HACTONIbHOM UCMOJSTHEHUM.

Jlnuesas naHenb Npubopa NokasaHa Ha pucyHke 1.

34 1 2
AVAVEvE

/s

NPECEPAZCBATENL
CHWTHANCE TC U TN

LMK 4 TEPMOCTAT '/ o3 TEPROH

PucyHok 1 — JlnueBast naHesnb

MHAMKATOpHOe Tabno, npeaHa3HayeH-
HOe Ans BblBOAA 3HAYEHUIN U3MepsieMbiX
BE/IMYMH HanpsKeHWsl, COMpPOTUBAEHMS
nnu TemnepaTypbl, @ TakxKe, yCTaHaBu-
BaeMblX MapamMeTpoB (rpagyypOBOYHbIX
K03(pPUUMEHTOB, peXxXxMMoB paboThl, Sp-
KOCTU M KOHTpaCTHOCTU Tabno u 1.4.);
naHenb ynpasnieHus, coctoswas us 18
KHOIMOK, C MOMOLLbIO KOTOPbIX OCYLLeCTB-
NSAETCA ynpasfieHne CUCTEMHbIM MEHIO
npubopa;

nHAMKaTop  paboTbl  M3MEPUTENbHOM
CXEeMbI;

nHaMkaTop paboTbl TepMocTaTa BHYT-
pPEeHHEro 3TasoHa.

Ha 3agHen naHenun npubopa (pPUCYHOK 2) pacnosioXeHsbil:
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PucyHok 2 — 3agHas naHenb

KNEMMHasi MaHeslb AN NOAKIOYEHMS
TepmonpeobpasoBaTenen CONpoTuUBe-
HWS1 M Tepmonap;

CeTeBOW NpefoXpaHUTeNb;

CETEBOW BbIK/IIOYATENb;

ceTeBoMn kabenb;

pasbeM MOAK/IIOYEHNS Kabens cBsiau C
KOMMbIOTEPOM;

pasbeM MOAK/YEHUs kabens ynpasne-
HUsi koMMyTaTopoM TEPKOH-K.
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1.5 MapkupoBka

1.5.1 Ha nuueBon naHenun npubopoB HaHECEHbI:

* TOBApHbIM 3HAK NPeanpUATUS-U3roTOBUTENS;

* HauMMeHoBaHue 1 0603HayeHne npubopa;

» 0603HayeHne OpraHoB yNpaBieHNs N MHAMKALMWK;
* 3HaK YTBEPXAEHWUS TWMNa CPeacTBa U3MEPEHUN.

1.5.2 Mapk1poBoOYHast HakJelka, PacrnosioXXeHHas Ha 3aAHeN NaHenu NpubopoB, COAEPXKUT:

* TOBAPHbIV 3HaK NPeanpUATUS-U3roTOBUTENS;

* HauMeHOBaHWe M 0603HaYeHne Nprbopa;

e 3aBO/ICKOM HOMEP MO CUCTEME HYMEpPaLMW NPeanpuaTUS-U3roToBUTENS;

e eAuHbI 3HaK O06palleHMst NPOAYKUMM Ha PbiHKE rOCYyAapcTB — 4/IEHOB TaMOXXEHHOro
COI033;

e [aTy U3roTOB/IEHMSI M 0603HAUEHUS PA3bEMOB MOAK/THOUEHNSI.

1.5.3 Ha TpaHCNOpTHYKO Tapy HaHeCeHbl OCHOBHbIE M AOMOSHUTENbHbIE MH(OPMALNOHHbIE
HaANMcK, MaHUNYNSUMOHHbIE 3HaKN «BEPX», «XPYTKOE. OCTOPOX>XHO», «BEPEYb OT BJIAIN» B co-
oteeTcTBMM ¢ TOCT 14192.

1.6 YnakoBka

1.6.1 B AWMK, N3roTOBNEHHbIN MO YepTexaM NpeanpusiTUsi, YI0XEHbI KOMMIEKTYHOLLME B COOT-
BETCTBMM C NEPEeYHEM, yKa3aHHbIM B Tabnunue 3.

PYKOBO,D,CTBO no 3KcnayatTaumm n METOANKa NOBEPKN NMOMELLEHDbI B MONN3TUNEHOBBIN MaKET.

1.6.2 B ynakoBO4YHOM NUCTe yKa3aHbl Crieayowme CBeeHNs:

* HaMMEHOBaHWe 1 agpec NpeanpuUsaTUS-U3roToBUTENS;

* HaMMeHOBaHWe 1 HoMep Npubopa;

* KOMMNEKTHOCTb npubopa;

* [aTa YNaKoBKW;

*  MoANMCb YNaKoBLUMKA M NeYyaTb NpeanpusiTUS-U3roToBuTeNs.

2 ONMNCAHUE N PABOTA CUCTEMHOI'O MEHIO

2.1 CucteMHOe MeHIo

2.1.1 YnpaBneHue pexmMaMn U3MepPEHUIA, BBOA NapaMeTpoB TepMonpeobpasoBaTenen, rpaay-
MPOBKa BHYTPEHHEro 3TafiloHa OCYLLEeCTBNAETCA C MOMOLLBbIO CUCTEMHOIO MEHI0.

CUCTEMHOE MEHIO COCTOUT M3 BOCbMU MYHKTOB, KaXabl NMYHKT MMEET Ha3BaHME M NOPSAKOBbLIN
HOMep OT 1 A0 8 BKOUUTENBHO.

[ns BX0oAa B CUCTEMHOE MEHIO U3 pPeXMMa M3MePEHUI cneayeT HaxaTb kHonky MEHHKO (oHa
COBMelLeHa C UndpoBoM KHOMKoM 1).

Mpu BXOAE B MEHIO HA MHAMKATOPHOM Tabno BbIBOAWUTCA COObLLEHVE «MeHKO HacTpPOMKK npu-
60pa». Bbibop TpebyeMoro nyHKTa MeHI0 MOXHO OCYLLECTBNSATb AByMst crnocobamu:
* nepeMelleHneM C NOMOLLBIO KHOMOK 4@, » uin 4, ¥;
* HEnoCcpeaCTBEHHbIM BBOAOM MOPSIAKOBOrO HOMEPa MyHKTa MEHKO MpU MOMOLWM UUPOBbLIX
KHoMnok oT 1 7o 8.

Mpu Bxoae B N0OOM MYHKT MEHIO Ha MHAMKATOPHOM Tabno OoTObpaXkaeTcst Ha3BaHME MyHKTa
MEHIO C ero NopsiAKOBbLIM HOMEPOM B SIEBOM BEPXHEM Yr1y.

Bxoa B BbIGpaHHbI MYHKT MEHIO OCYLLECTBASIETCA HaXkaTUeEM kHonku BBOJ, BO3BpaT B peXuM
namepeHuni — kHonkoi OTMEHA.
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2.2 Beoa napaMeTpoB

2.2.1 B cucTteMHOM MeHIo npubopa AENUCTBYIOT Crieaytolime CornalleHuns:

* KHonka BBOJ] npeagHa3HayeHa Ans NOATBEPXAEHNS AEACTBUE;

e kHonka OTMEHA — ana oTMeHbl AeNCTBUS;

* N5 BBOAA HOBOIO YMC/IEHHOrO 3HaYeHns napameTpa cneayeT HaxaTtb kHonky CBPOC (oHa
COBMelLeHa C LncpoBon KHoMkon 2). MNpexHee 3HaYeHne napamMeTpa MCHE3HET M Ha Tabno
NOSIBUTCS Kypcop B BMAE MUraroLwero npsiMoyronibHuka. MNpu HaxaTum umdpoBbIX KHOMOK
oT 0 00 9 Ha MeCcTo, OTMeYeHHOe KypcopoM, byaeT BBeAeHa COOTBETCTBYoWas undpa v
Kypcop CABWMHETCA Brpaso. [1opsaaok ymMcna BBOAUTCA MOCNE HAXATUSA KHOMKW & U nosiBne-
HMs cumBona «E». OLuMBOYHO BBEAEHHBI CMMBOJT MOXHO YAaNUTb KHOMKOM 4a. 3anuncb BBe-
[IEHHOro 3Ha4yeHus1 B NaMsiTb Npubopa ocylectensieTcs kHonkov BBOA. KHonka OTMEHA
BOCCTaHaB/IMBaET MpeXHee 3HayeHue rnapameTpa.

2.3 HacTpoika nHamkartopa

2.3.1 MyHKT MeHlo 1 — «HacTpovika nHankaTopa» npegHasHadeH Ans HaCTPOMKK SpKocTu ¢o-
HOBOM MNOACBETKM W KOHTPACTHOCTU MHAMKATOpHOro Tabno 1 (pucyHok 1).

Mpu HaXxaTum KHornkn BBOJ, — Ha nHaukaTope rnosiBfsoTCA 3Ha4YeHns AByX napaMeTtpos «[loa-
cBeTka» un «KoHTpacT». CneBa OT NapaMeTpoB HAaX0oAMTCA Kypcop B, KOTOPbI NepeMeLLaeTcst KHomM-
KamMn 4 nan §. C NOMOLLBIO KHOMOK 4, ® MOXHO YCTaHOBUTb 3HayeHue BbibpaHHOro napameTpa B
ananasoHe ot 0 go 100 %. KHornka @ yMeHblUaeT 3Ha4yeHne napamMeTpa, KHOMKa = — yBenuunBaeT
ero.

3anuncb YCTaHOB/IEHHOIO 3HaYeHMsl B NaMsiTb Npubopa ocylecTensieTcss kHonko BBOA.

2.4 HacTpoika KOMMyTaTopa

2.4.1 MyHKT MeHI0 2 — «HacTpolika KOMMyTaTopa» npeAHa3HayeH [Ansi HACTPOMKU CXEMbI
ynpasneHust BHeWHUM KoMMyTaTtopoM TEPKOH-K. KHonkamn 4, ® MOXHO BblbpaTb KOMMYECTBO UC-
NONb3yEMbIX KaHasioB KOMMyTaTopa B AnanasoHe oT 4 Ao 16. Ecnv BHEWHUIA KOMMyTaToOp HE UCMob-
3yeTcs — BbIK/IIOUYUTb CXEMY YMpPaB/IEHUS.

3anucb BbI6paHHOro 3Ha4yeHust B NaMsTb Npubopa ocyllecTnsieTcs kHonko BBOM. Bosspat
npubopa B peXxuM M3MepeHuit ocylectensieTcss kHornkon OTMEHA.
2.5 Pe)xuMbl u3mMepeHum

2.5.1 MyHKT MeH0 3 — «PeXXUMbl U3MEPEHUIA» NpeAHa3HaYeH A1 BbIbopa peXxxnuMa n3MepeHuii
KaHanos npubopa.

B BepxHel CTpoke MHAMKATOPHOro Tabno oTobpaxkaeTcs HOMEP KaHana, a B HWXHEN — pexum
n3MepeHuin: Hanpsxenust «U (MB)», conpoTtuenenust «R (OM)» nnm Temnepatypbl «t (°C)».

Bblbop HOMepa KaHana oCyLLECTBNSETCS KHOMKaMn &, ¥, BbIGOP peXxuMa U3MepeHnii — KHon-
Kamu 4, ®. 3anMcb BbIOpaHHOro pexxmnMa ocylecTenseTcs kHonkovi BBOA.

2.5.2 Mpwu BbIGpaHHOM peXxuMe u3MepeHur TemnepaTtypbl «t (°C)» cneayeT BbibpaTb TUM WC-
NONb3yeMOro AaTumka Temnepatypbl. Bolbop npon3BoanTcs KHONKaMun 4 1 = 13 Cnmncka:

Tepmonapsbl ¢ HCX Tuna:

e 71N B (nnatnuHopoauii 30 % /NNaTUHOPOANUMN 6 %0) «ooeveveeeerirniiiieeeean, TMP (F'OCT P 8.585);
*  TUN E (XPOMENb/KOHCTAHTAH) c.evvuuiernserrnsssrsnsssrnsssssnnssssnnssssnnsssnnnss TXKH (FOCT P 8.585);
*  TUM J (OKENE30/KOHCTAHTAH) uieeernusserennnsserrnnnsssernnnnssserrnnnsssernnnnnns TXK (FOCT P 8.585);
*  TUN K (XPOMENB/AMIOMEIID) . cvuuirruseernsersnsssrsnsssssnssssnssssnnsssssnsssnsnnsens TXA (F'OCT P 8.585);
®  TUN L (XPOMENB/KOMEIIB) . tevuusrernssrsnnssssnsssssnssssssssssnnsssnnsssssnsssssnnnees TXK (F'OCT P 8.585);
*  TUM N (HUXPOCUII/HUCHIT) ceveeeieeeneeseeeenaeeeeennnesseeennesssennnesseernnnnnas THH (FOCT P 8.585);
o 71N R (NNaTMHOPOANM 13 Y%/MNATUHA).....ceeeerrrrriisee e e e e eeeerrnnnne e e e e THAM (FOCT P 8.585);
e TUN S (NNATUHOPOANUM 10 Y0/MNATUHA) evuureeernneeeeerrnieeeeernneeseernnnnns TMMN (FOCT P 8.585);
* TUMN T (MEAB/KOHCTAHTAH) «rvuuiereennnsrerrennsseernnnssssnrrnnssssnnnnnsssernnnnsess TMK (FOCT P 8.585);
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E e 17 T I 1 I PP WHAMBUAYaNbHasa rpagynpoBKa;
L 1 1 1 I 1 | P MHOMBUAYaNbHasa rpagynpoBKa;
TepMmonpeobpa3zoBaTenn CONpoOTUBAEHNS:

¢ TCM.iiiiiiiiiieceeec e, MeaHbI TepMonpeobpasoBaTens conpotusnenus (FTOCT 6651);
e TCIN (kannubposka) ..... NAaTMHOBLIN TepMonpeobpa3oBaTenb conpotuBneHns (FTOCT 6651);
e TCM (MTLLU-90)...cccuiieiirenrenneeen, NnaTMHOBLIN TepMoMeTp conpoTusnenns (FTOCT 30679).

3anncb BbIBpaHHOro TUMa AaTyMka TEMMNepPaTypbl B NamMaTb NpUbopa OCyLLECTBSIETCS KHOMKOM
BBO/l. Bo3BpaT npubopa B peXxmM U3MEPEHWUA OCYLLECTBNSETCS ABOMHbIM Ha)kaTem KHomnku OT-
MEHA.

2.6 EauHnLUbI U3MEepeHnin

2.6.1 MNyHKT MeH0 4 — «EANHMLBI M3MEPEeHNIN» NpeaHa3HayeH Ans BbiIbopa eanHUL M3MepeHni
TeMnepaTypbl 1 BO3MOXEH TOMbKO A1 KaHana, paHee HaCTPOEHHOrO Ha PEXWUM U3MEpPEHU TeMnepa-
Typbl «t (°C)». [pn 3TOM COOTBETCTBYIOLWIMIN KaHan OTMEYAETCS 3HAKOM ‘*’' B MpaBOM BEPXHEM Yriny
WHANKATOpHOro Tabno.

Bblbop BO3MOXeH 13 criegytowmx eanHnl: kenobsuH (K), rpagyc Uenbcns (°C) nnu rpagyc ®a-
peHrenTa (F). Bbibop kaHana ocywecTBnseTcss KHonkamu & 1 ¥, BbI6Op €AMHNULIbI U3MEPEHUIA TeMNe-
paTypbl — KHOMKaMy 4 1 =,

3anucb BbIOpaHHOM eanHMLbI M3MEPeHUiA B NamMsTb Npubopa ocyllecTnsieTcs kHonko BBOA,.

2.6.2 ConpoTtuBrieHue Bcerga nsmepsietcd B Om, HanpshkeHme — B MB.

2.7 NapaMeTpbl TEPMOMETPOB

2.7.1 TlyHKT MeHI0 5 — «[lapameTpbl TEpMOMETPOB>» MO3BOJISET BBOAWUTbL NapaMeTpbl AaTYNKOB
TemnepaTypbl, KOTOPbIE UCMOJb3YIOTCA NPY NepecyeTe N3MEpPEHHbIX BETMUYNH HAMPSXKEHUS UK COMpo-
TUBNIEHWA B LUKAy TEMMNepaTyp.

! BBoA napameTpoB AaTYMKOB TEMIIEPATYPbl BOSMOXEH TOJIbKO 4/151 KaHa/la, PaHee HacTpOEHHOro Ha
DEXUM UIMEDEHMI TEMIEDPATYPBI. EC/N A/19 KaHA/IA YCTAHOB/IEH PEXUM U3MEPEHMY HArPSIKEHMUS
WU/IU COMPOTUBIIEHMNS], TO B HIKHEN CTPOKE UHANKATOPHOIro Tabsio OTOOPAXAETCS COOBLYEHNE. «M3-
meperHne U» nim «HzmepeHne R», rpu 3ToM BBOJ apamMeTpoB HEBO3MOXXEH.

Bbibop kaHana ocylecTsnseTcs KHornkamy # 1 $. Habop BBOAMMbLIX NapaMeTpoB 3aBUCUT OT
TMNa NOAKMIOYEHHOro Aatumnka (2.5).

2.7.2 B cnyyae noakntouenus CraHgapTHov tepmoriapsl (ogHa w3 Tinoe B, E, J, K, L, N, R, S,
T) — B HMXKHEN CTPOKE 3aAaeTCs TeMnepaTypa cBO6OAHbIX KOHLIOB TEpMOnapbl.

Bo3MOXHbI TP BapuaHTa NoAKMIOYEHMS TepMonap:

* BO6OAHbIE KOHLIbI TEPMOMAapbl NMOMELLEHbI B TEPMOCTAT C M3BECTHOM TEMMEPaTypoW;

e K CBOOOAHBLIM KOHL@M TepMonapbl MpUKpenneH Tepmonpeobpa3oBaTesib CONPOTUBIEHUS,
MOAK/HOYEHHBIV K APYroMy KaHany npubopa;

» cBobOAHbIE KOHLbI TepMOMapbl MOAKOYEHbl HEMOCPEACTBEHHO K BXOAHbLIM KieMMaM npu-
6opa.

B nepsoM cnyyae, nocne Haxatus kHornkn CBPOC (2.2), BBOAMTCS YMC/IEHHOE 3HaUYeHne TeM-
nepaTypbl TepMocTaTa.

Bo BTOpOM cnyyae, TeMnepaTypa CBO6OAHbIX KOHLIOB TepMONapbl N3MepsieTcst ¢ nomollbio TC.

B TPETLEM CNy4dae, TEMNEPaTypa BXOAHbIX KJIEMM an6opa onpeaendeTcda BCTPpOEHHbIM AaTUKN-
KOM.

Bbibop BapuaHTa BBeAeHUs TeMnepaTypbl CBO60AHbLIX KOHLOB Tl OCyLLeCcTBNSETCA KHOMKaMm
a«pywp,
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2.7.3B cnyyae noakntodeHuss  ItasioHHod  Tepmonapsi  («TIMNMN FOCT 8.338»  wnu
«TIP FOCT 8.338») — B HWXHEN CTPOKe OTobpa)kaetcs coobuieHne «BBOJ — MapameTpbi» n npu
Ha)xaTun KHorkn BBOJ Ha MHAMKaTopHOe Tabno BbiBOAMTCS Tabnvua napamMeTpoB. B nepByto CTPOKy
Heobxoanmo BBecTH 3HauyeHne TOC TepMonapbl COOTBETCTBYIOLLEE TEMMEPATYPE, KOTOPYHO MMEIOT ee
CBO6OAHbIE KOHLbl. TO 3Ha4YeHWE ONpeaenstoT No COOTBETCTBYHOLWEN CTaHAAPTHOW rpagyvpOBOYHOM
Tabnuue, ykasaHHou B FOCT P 8.585. [lanee cneayeT yctaHoBUTb 10 nap 3Ha4yeHMn «TemMnepaTypa —
T3/C», kOTOpbIe YKa3aHbl B CBUAETENLCTBE O NOBEPKM 3TanoHHon TI1. ns rpagyvposku TIM Tabnuua
HauMHaeTcs ¢ TemnepaTypbl 300 °C 1 3akaHuMBaeTcs Temnepatypon 1200 °C, a ans TMNP — ot 600 Ao
1500 °C. CneBa OT 3Ha4eHWI TeMMepaTypbl HAXOAMTCS Kypcop », KOTOPbIN NepeMeLLaeTcsl KHOMKaMm
4, ¥. MNocne BHeceHus Bcex 3HadyeHunn TIAC HaxaTneM kHonkv BBOZ noaATBeEpAMTL BBO/ MapaMeT-
poB. [11s coXpaHeHus1 MapaMeTpoB B NamsTn npubopa NOBTOPHO HaxaTb KHonky BBO[, npu 3anpoce
«3anucaTtb napameTpbI?». [ns oTkasa oT 3annucu — HaxkaTb KHonky OTMEHA.

2.7.4 B cnyyae noaKtoueHns TepMoripeobpasoBaresis COnpoTUB/IEHMS — B HWXKHEN CTpoKe
oTobpaxaeTtca coobuieHne «BBO — lMapaMeTpbi» M Npy Haxxatun KHornkv BBOM Ha MHAMKATOpHOE
Tabno BbiBOAMTCA Tabnuua napametpoB TC. Habop napameTtpos 3aBucuT oT Tuna TC (2.5) n metoaa
BblUMCNIEHNS TeMnepaTypsbl (MO MHAMBMAYaNbHOW rpaaynpoBke unm no MTLLU-90). CneBa OT HUX Haxo-
ANTCS Kypcop P, KOTOpbIM NepeMellaeTcs KHonkamn ¢ n 8. [1ng 3MeHeHWs 3Ha4yeHus napameTpa,
OTMEYEHHOro KypcopoM P, HaxkaTb KHornky CBPOC 1 BBeCTW HOBOE 3HayeHue. YaaneHue owmnboyHo
BBEAEHHOI0 CMMBOJIa OCYLLECTBISIETCS KHOMKOWN 4. BBOA KaXkaoro napamMeTpa 3aBepLUaeTcs HaXaTueM
kHonku BBOJ, Bo3BpaLleHMe NPEXHEro 3Ha4yeHnst napameTpa — kHornkon OTMEHA. 1ns coxpaHeHus
napameTpoB B NamsTy Npubopa NOBTOPHO HaxkumaeTcs kHornka BBOJ, npu 3anpoce «3anucaTtb napa-
MeTpbl?». [N 0TKas3a oT 3anMcu — HaxunmaeTtca kHornka OTMEHA.

2.8 Bbi6op 3TanoHa

2.8.1 TNyHKT MeHI0 6 — «Bblbop 3TanoHa» npegHa3HayeH Ans Bblbopa 3TanoHa U BBOAA 3Ha4e-
HWUS1 €ero CONPOTUBIIEHNS.

S7a/10H — 3TO COMNPOTUBIIEHME C BbICOKOM TEMMEPATYPHON N 1OITOBPEMEHHOM CTabUNbHOCTbIO,
OTHOCUTENIbHO KOTOPOro M3MEepSIETCsl CONPOTUBIIEHNE NOAK/IIOYEHHOIr0O TepMonpeobpasoBaTensi. Mame-
PSTb COMPOTUBIIEHMSI MOXXHO KaK OTHOCUTENbHO BHYTPEHHErO TEPMOCTATUPYEMOrO 3TasloHa Npubopa,
TaK ¥ OTHOCMTE/IbHO BHELIHEro 3TasloHa, NMOAK/IOYAEMOro Mo YETbIPEXNPOBOAHOM CXEME K NtoboMy 13
KaHasoB.

2.8.2 B BepxHel CTpoke MHAMKATOPHOro Tabno, ¢ NOMOLLbIO KHOMoK # 1 ¥, Bbibupaercs uc-
NONb3yEMbI 3TaNIOH: BHYTPEHHWUIA UM BHELWHWI (MOAKTHOYEHHBIA K U3MEPUTENBHOMY KaHany).

[nsi U3MEHEHUSI 3HAUEHUSI CONPOTUBNIEHUSI BHELLHErO 3TasfloHa, paHee 3anMcaHHOro B HUXKHEN
CTPOKE MHAMKATOPHOro Tabno, HaxaTb kHonky CBPOC 1 BBECTM HOBOE 3HAYeHME COMPOTUBIIEHMSI.
YpaaneHve owmMb04HO BBEAEHHOMO CMMBOJA OCYLLECTBNSIETCS KHOMKOM 4. BBOA 3HaUeHMsi CONpoTMBIe-
HUS1 3aBepPLUAETCA HaxaTueM kHonku BBO[, BO3BpalleHWE MPEXHErO 3HAaUYEeHUsl CONMPOTUBEHUS —
kHonkon OTMEHA.

CoxpaHeHue 3Ha4YeHnst CONPOTMBIIEHMS B NaMsTU NpmMbopa OCyLeCTBASETCS NOBTOPHbLIM HaXa-
Tvem kHonkv BBOJ npu 3anpoce «3anucaTb napaMeTpbi?». [N oTKkasa oT 3anmcy — HaXKMMaeTCs
kHonka OTMEHA.

2.9 N'paaympoBka (kannbpoBka) BHYyTPEHHEro 3TaJsioHa

2.9.1 MyHKT MeHio 7 — «KanubpoBka BHYTPEHHErO 3TasioHa» MO3BONSET CKOPPEKTUPOBATb
3HayeHue CONpPOTUBIIEHUS BHYTPEHHErO 3TasioHa No 3TasIoHHOMY COMPOTUBIIEHUIO, MOAKTHOYEHHOMY K
noboMy n3mMepuTenbHOMY KaHany. KHonkamu 4, 8 BblbpaTb KaHas, K KOTOPOMY MOAK/YEHO 3TanoH-
HOe COMNpOTMBEHME, U NoCe HaxaTusl kHonkn CBPOC, BBECTU AENCTBUTENIbHOE 3HaYeHMe CONpOTMB-
NeHns 3TanoHa, YKa3aHHOe B ero CcBnaeTenscTee 0 nosepke (CM. 2.8.2). 3aBepLlunTb 3anucb 3Ha4YeHUs
CONpoTMBAEHMS HaxaTueM kHonkv BBOQ. MNpy NnoBTOPHOM Ha)xaTum kHornkun BBOQ, Ha Tabno no-
BUTCA Bonpoc: «KanubposaTb?». MoATBEpAUTbL CBOE HaMepeHue HaxaTveM kHonku BBOA, nocne
KOTOPOro B TEYEHWE HECKOSbKMX CeKYH/ ByAeT Npom3BOAUTLCH KOPPEKTUPOBKA 3HAYEHMS BHYTPEHHErO
3TasloHa OTHOCUTE/NbHO NOAK/TIOYEHHOMO COMPOTUBIIEHUS.
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Mocne okoHYaHuMsl rpaaynpoBku HaxkaTb kHonky OTMEHA. Mpeo6pasoBaTtens TEPKOH nepeit-
LET B peXuM u3MepeHun. MpoBepuTb 3HauyeHWe COMPOTMBIIEHMSI BHYTPEHHEro 3TajfloHa MOXHO B
NyHKTE MeHI0 6 «Bbibop 3TanoHa».

2.10 NMNapameTpbl bunbTpaumm

2.10.1 MyHKT MeHo 8 — «[MapameTpbl hunbTpaumMm» no3BoNsieT ynpasnsTb LNMGPOBLIM HUb-
TPOM, KOTOPbIM UCNONL3YETCS ANs CTabunm3aumm nokasaHun npeobpasosatenss TEPKOH npu BbicOkoM
YPOBHE LWyMa.

OUNbTP XapakTepusyeTcs ABYMs MapaMeTpaMu: NoporoM (OKHOM) WM ry6uHoK. Moka curHan
OCTAETCS BHYTPU OKHa, ONpeaesissieMoro NoporoM B NPOLEHTax OT AMana3oHa U3MepeHnin, M3MepeHHble
3HaYeHus NMOCTYMAIOT Ha Bxod (puUnbTpa, M Ha MHAMKATOPHOE Tabso BblAATCSA OTHOUILTPOBAHHbIE 3Ha-
yeHusl. ECniM curHan M3MeHsIETCS Ha BEIMUMHY, MPEBBILLAIOLLYIO 3HaYeHWe nopora, GpunbTp copackia-
eTcsl, U Npoueaypa huIbTpaLmMmM HAUYMHAETCS C HOBOrO HAYaslbHOrO 3HAYEHMS.

! B nipoyecce yCcraHoBIEHNS Qu/ibTPa HOMED COOTBETCTBYIOLYEIO KaHaa MUIraer.

2.10.2 BennuunHy nopora MoXHO YCTaHOBUTb KHOMKamu<e 1 » B anana3oHe ot 0.001 go 100 %.
MNpn ycTaHoBneHun 3HaveHuss nopora pasHoro 100 % 6yaeT dunbTpoBaThCs Ntoboe n3mepsieMoe 3Ha-
yeHue. MNybuHa unbTpa onpeaensieT KOMYECTBO MOC/EA0BATENbHbIX M3MEPEHUI, KOTOpble ByayT
y4yacTBoBaTb B (hOPMMPOBAHUM OTHWUILTPOBAHHOMO 3HadeHus. Yem 6onblue rnybuHa punbtpa, Tem
BbllLe Ka4yecTBO (punbTpaumm n 6onee 3aTsaHyTbl NepexoaHble npoueccsl. 3HayveHne rnybuHbl punbTpa
B Avana3oHe oT 2 Ao 100 sBoanTca nocrne Haxatusa kHorkn CBPOC. BBog, HYN1eBOro 3Ha4YeHMs OTKIIIO-
yaeT ¢unbTp. BBOA 3HAYeHWI 3aBepliaeTcs HaxaTneM kHonkv BBO[, a BO3BpaT K npeabiayleMy
3HayeHuto — kHornkon OTMEHA.

SKCrNepMMeHTasIbHO NoAo6paHHbIE OMTUMasIbHbIE 3HAYEHMsI nopora U rybuHbl GunbTpa Ans
KOHKPETHOr0 MCTOYHMKA CMrHana No3BosisitoT A06MTLCA XOPOLLEro KavecTBa punbTpaunm 6e3 3aTtaru-
BaHWsl NepexoaHoro npouecca.

3 NCMNOJ1Ib3OBAHUE NO HASHAYEHMUIO

3.1 dkcnayaTayMoHHbIe OrpaHuyYeHus

3.1.1 Npu pabote ¢ npeobpazosatensmn TEPKOH Heobxoammo cobnoaath cneayrowme orpa-
HUYeHns:

* NpubOpbI HENMb3s1 YCTaHaBIMBATL BO B3PbIBOOMACHbIX MOMELLEHNSX;

e TemnepaTypa OKpY»atoLlei cpeabl A0/KHA COOTBETCTBOBATL 1.1.2;

* He [OMYyCKaeTCca nonajaHue BAarn Ha BHYTPEHHWE 3N1EKTPUYECKUE 31EMEHTbI NPUBOopoB.

3.2 BknrouyeHue U BbiKJIlOYEeHue
3.2.1 [Ansi BKNIOYEHMSI/BbIK/TIOYEHMS] Npubopa NepeBecT CETEBOM Bbik/toYaTenb 3 (PUCYHOK 2)
B COOTBETCTBYIOLLEE MOMOXEHUE.

3.2.2 lNMpu BKOYEHNUM NpMbOpa B TeYEHUE HECKObKNX CEKYHA Ha MHANKATOPHOM Tabno oTob-
pakaeTcs coobuieHne «CaMokanmMbpoBka» nocse Yero Nnpubop NepPexoanT B PEXUM U3MEPEHUIA.

3.2.3 Ha pucyHke 3 nokasaHO OCHOBHOE COCTOSIHME MHAMKATOPHOrO Tabno npubopa B pexumMe
N3MEPEHUI.
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1 - npuW3HaK yyeTa CMeLLEHNSA BXOAHBIX CUr-
HasoB;

2 - HOMep KaHana u3MepeHui (Npu HeycTa-
HOBMBLLEMCS (PUNbTPE OH MUraeT);

3 - pexuMm U3MepPEHUI: B AaHHOW CUTYaLmm
1-h kaHan w3MepsieT TeMmnepaTypy,
n 2-1 — CONpOTMBNEHNE;
PucyHok 3 — MHankaTopHoe Tabno 4 - n3MepseMble 3Ha4yeHus;
5 - eauHUUbl N3MEPEHU.

3.3 NMoaroroBka k paborte

3.3.1 Npwn noarotoBke npubopa K pabote HeobxoaAMMO NPOBEPUTL €ro KOMMNEKTHOCTb (1.3),
MPOM3BECTM BHELLHMI OCMOTP, YOEeaUTLCS B OTCYTCTBUM HapyLIEHMI LeNOCTHOCTU Kopryca U npoBe-
PUTb HAAEXHOCTb KpenneHuns Bcex pasbeMoB. MNpeobpasoBatenn TEPKOH He TpebytoT cneumnanbHbIX
YCNIOBUI ANsl BbINOMHEHMSI MOHTaXa M MOAroTOBKK K paboTe. [Ana obecnieyeHuss TeMnepaTypHoOn cTa-
6unbHOCTM, NpMBOp He cneayeT ycTaHaBNMBaTb BO6M3M HarpeBaTenel, KOHAULMOHEPOB U B MeCTax
AENCTBUS MPSIMOrO COJTHEYHOrO CBETA.

3.3.2 MoakntounTb NpUbop K CEeTU NUTAIOLWErO HAMpPSHKEHWS C NOMOLbIO ceTeBoro kabens 4
(pucyHok 2). Mpu BkAOYeHMM Npnbopa C NOMOLLbLIO BbIKIOYaTeNs 3 AO/MKHbI 3aropeTbCs MHAMKATOPbI
UMUK, TEPMOCTAT v nHagmnkatopHoe Ttabno 1 (pucyHok 1).

3.3.3 [1nsa BbixoAa TepMOCTaTa BHYTPEHHErO 3TasloHa Ha YCTAHOBMBLUMINCS TEMMNEPaTYpHbIN pe-
XM nporpeTb nNpnbop B TedeHne 30 MUHYT.

3.3.4 NpoBepuTb paboTy CUCTEMHOrO MEHIO C MOMOLUBIO KHOMOK yrpasneHus (2.1). [aHHyto
onepaumio MOXXHO NPOBOAMTL B NpoLiecce nporpesa npubopa.
3.4 CamokannbpoBka

3.4.1 Npubop BbINOSHAET CaMOKanMbpoBKY M3MepuUTENbHOMO nNpeocbpasoBaTtens vepes Kaxable
15 MUHYT paboTbl, 0OAHAKO ee MOXHO NpoAenaTtb CaMoCTosATeNbHO, Haxatnem kHonku CBPOC B pe-
XMME U3MEpPEHU.

! [lepeq BbIrO/IHEHUEM JIHOO0M MBMEDUTE/ILHOM ONEDPALMN  BbIMO/THSIOT POLEAYPY <CaAMOKAa/IMO-
POBKu» ripubopa Haxkatmem kHorku CbPOC.
3.5 NoaknroueHmne K Npubopy namepsieMbixX BEJIMYUH

3.5.1 Namepsiemoe HanpsxeHue (cM. 1.2.3) n curHan ot TepMonap NoAakTCs C NMOMOLLbIO CO-
eAVHUTENbHBIX MPOBOAOB Ha knemMMbl U+ 1 U— COOTBETCTBYIOLLErO KaHasa Ha KNeEMMHOW NaHenun npu-
6opa (cM. pucyHOK 2). Mpn 3TOM cneayeT yCTaHOBUTb NepeMbluky Mexay kinemMmamun U—n I—,

3.5.2 Namepsiemoe conpoTtusneHue (cM. 1.2.2) n TepMonpeobpasoBaTeny ConpoTUBIEHNS NOA-
K/HOYaK0TCS MO YETLIPEXNPOBOAHOM cxeMe K knemMmaM I+, U+ n U—, I— COOTBETCTBYIOLLErO KaHana Ha
KNIeMMHOM naHenun npubopa.

! CoegunHerne kiemm I+, U+, U—, I— c kK/ieMMami 3a3eM/IEHUS HE JOMYCTUMO.

3.5.3 MNMocne npucoeavMHeHns AaTYMKOB TemnepaTypbl K BXOAHbIM KneMMaM npeobpasosatens
TEPKOH cneayeT BbINOMHUTL cCaMOKannbpoBky npubopa Haxatnem kHonkun CBPOC.
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3.6 N3MepeHMue TeMnepaTypbl CTaHAAPTHbIMU TEepMoOnapamMm

3.6.1 ins n3mepeHus TemnepaTtypbl CTaHgapTHoW Tl BbI6paTb TMN MCMOMbL3yeMOro AaTyumka
TemnepaTtypbl (2.5) u3 paga: B, E, J, K, L, N, R, Svnn T co cTaHAapTHbIMW rpagyMpoBOYHbIMA XapakK-
Tepuctukammn no MTLU-90, coaep>xawwmmmcsa B namMaTt npubopa. B 3aBMcMMocTn oT cnocoba noaksto-
YyeHns cBO6OAHbIX KOHLIOB TepMonapbl K Mpubopy yCTaHOBUTbL B CUCTEMHOM MEHIO napameTpbl cBo604-
HbIX KOHLOB (2.7.2) 1 NEPENTU B PEXMM NU3MEPEHUN.

3.6.2 AnropuTtm pabotbl npubopa:

* BbluncnsieTcs 3HadveHme TIC, cooTBETCTBYIOLWEE TeMNnepaType cBOO6OAHLIX KOHLOB (2.7);

* cymmupytoTcs 3HadeHust TOLC cBoboaHbIX KoHUOB 1 T/C, reHepupyemMon TepMmonapon;

* BbIYMCNISAETCS 3HAYEHNE M3MEPSIEMON TeMMepaTypsbl (t) AN CTaHAAPTHLIX TepMonap, Nno CyM-
MapHOMY 3HadeHuto T3C, MeToaoM KyCOYHO-MOSIMHOMMANbHOM annpokcuMaummn MTLLU-90
no copmyne:

N _
t=>C;-E', (1)
i=0

rne  F — v3mepeHHas TIAC Tepmonapsl, MB;

G — K03 dUUMEHTDI, 3aBUCSALLME OT TUMA TEPMONApbl U BENIMUMHBI HAMNPSHKEHUS, KOTOPbIE
BBeAeHbl B NamMsATb npubopa, °C/MB.

3.7 A3MepeHue TeMnepaTypbl 3TaJIOHHbIMU TepMONapamMm

3.7.1 Ana namepeHuns tTeMnepaTypbl 3TanoHHou TI BbI6paTh TMMN UCMONb3YEMOro AaTYMKa TEM-
nepaTtypbl (2.5) us paga: «TTMN FOCT 8.338» unu «TTP F'OCT 8.338». lNpu 3ToM TeMnepaTypy ceoboa-
HbIX KOHLIOB HEObX0AMMO NoAAep>XMBaTb C MOMOLLbIO TEPMOCTaTa. YCTaHOBUTb 3HadeHne T2/C, cooT-
BETCTBYIOLLEE TEMMEpaType cBO6OAHbIX KOHLIOB BbibpaHHoM TepMonapbl (2.7.3), v BBecTu 10 3HaueHu
T3AC 13 rpagynpOBOYHOM XapaKTEPUCTUKM, NPUBEAEHHON B CBMAETENLCTBE O MOBEPKE TepMONapsbI.

3.7.2 MNpw BbIMNCIIEHUM 3HAYEHUIA TEMNEPATYPbI ANl 3TaNoHHbIX TI MCnonb3yeTcs MeToa, npu-
BeaeHHbIM B FOCT 8.338. BHauane onpepensietcs npuseaeHHoe 3HaveHne TO/AC Kak cyMMa UaMepeH-
Hon TOC Tepmonapbl 1 T3AC TepMonapbl, COOTBETCTBYIOLLIEN TeMMepaType ee CBO6OAHbIX KOHLIOB.
[anee no npuseaeHHOMY 3HadeHuo TOC BbluncnseTcs Temnepatypa no dopmyne:

E TIPUB ECBH,ZZ
(4E/4t),

U=tepyy + , (2)

roe  Enpus — NpuBeAeHHOe 3HadeHne TIC aTanoHHOM TepMonapsl, MB;

Ecsuy — 3HaveHne TOC, B3aTOE U3 CBMAETENLCTBA O NOBEPKW Ha 3TasnoHHyto Tl 1 npeasapu-
TeNbHO BBEAEHHOE B NaMATb Npubopa, bnvxaiiluee K £ e, MB;

teayy — TEMNEpATYpa, COOTBETCTBYIOWASA 3HAYEHUO Loy, °C;

(AE/At): — npvpawieHune T3C aTanoHHOM TepMonapbl Ha eanHuly TemnepaTypbl (MB/°C), B3si-
Toe n3 NOCT 8.338 (tabnuua 3 ana T, Tabnuua 4 ansa TIP).

3.8 N3mepeHne TeMnepaTypbl TepMonpeobpasoBaTensiMm conpoTuB/IEHUS

3.8.1 [1na n3mepeHusa TemnepaTypbl € NoMoLLbto TC BblIbpaThb TN MCNOMb3yeMoro gatyuunka (2.5)
n3 pspa: «TCM», «TCI (kanubposka)», «TCI (MTLU-90)».

3.8.2 lNpn nepBoM ucnonb3osaHmn TC onpeaeneHHOro Tuna BBeCTM ero napameTpbl B NaMsTb
npubopa (2.7.4) ans nepecyeTa 3HAYEHUA COMPOTUBIIEHNS B 3HAYEHMSI TEMMNEPATYpbl. 3HaYeHMs na-
pamMeTpoB TC yKa3blBalOTCA B €r0 CBUAETENIbCTBE O MOBEPKE UM MHOM TEXHUYECKON AOKYMEHTaLNN.
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3.8.3 AnropuTtmbl paboTbl npubopa:

1) MNpn n3MepeHnn TemnepaTypbl C NOMOLLbIO MeaHoro TC MCMoNb3yeTcs peXxmnM MU3MepeHui
«TCM»,

PaccunTbiBaeTCS OTHOLEHNE NO (opmMyne:

w, = e, 3)
Ro

roe  Re— 3HadeHue conpoTueneHus TC CoOTBETCTBYIOLLEE namepsieMmon Temnepatype (t);

Ry — 3HaudeHue conpoTmenenns TC npu 0 °C, koTOopoe BBOAUTCS B NamMsaTb Npubopa Kak napa-
metp TC.

PelaeTcs MHTEpnonsunMoHHOE YpaBHEHME OTHOCUTENIbHO TeMnepaTypbl AN Anana3oHa oT Mu-
Hyc 10 go 200 °C no ¢opmyne:

Wt == 1 + o ‘t ’ (4)

roe o — KanmMbpoBOYHbIN KOSULMEHT, ero CTaHAAPTHOE 3HAaUYEHME PaBHO:
o anst MegHOro TC € Wigo = 1.4260 ...cvuniiirniiiiriiieriie s ereserne s ern s en e enas a = 4.26-1073 °C?
o AN MeOHOTO TC CW100 = 1.4280 ceuuiienieniieieeneeeneeeneeesesnssensesnsesneens o = 4.28-1073 °C!

2) Mpun namepeHnn TemnepaTypbl C NOMOLLLIO NAAaTUHOBOMO TepMonpeobpasoBaTens ConpoTuB-
neHus B cootBeTcTBuM ¢ FOCT 6651 ncnonbayetca pexum namepennin «TCM (kannbpoBka)».

Mo copmyne (3) paccunTbiBaeTcst oTHoLeHME W, @ 3aTEM BbIUMCISIOTCA 3HAYEHUS U3MEPSIEMON
Temnepatypsbl (t) NyTeEM pelleHnst MHTEPNONSALMOHHbIX YPaBHEHWIA:
* [Ns gManasoHa Temniepatyp oT MuHyc 200 go 0 °C

W, =1+ A-t+B-t+C-(t+100) (5)
e Ana avanasoHa Temnepatyp oT 0 go 600 °C
W, =1+A-t+B-t (6)

roe A, B, C—koadduumenTsl, npuseaeHHble B FTOCT 6651, koTopble BBOAATCS B NaMsATb Npubopa
kak napameTpbl TC (cM. 2.7):
e ansa nnatmHoBoro TC ¢ Wigo = 1.3910 (2=0.00391 °C1):

A = 3.9690-1073 °CH,
B = -5.841.107 °C>,

C = -4.330-10712 °C*,
e ans nnatmHoBoro TC ¢ Wigo = 1.3850 (=0.00385 °C™!):

A = 3.9083-1073 °C?,
B = -5.775.107 °C>,
C = -4.183.10712 °C™*,

Mpu ucnonbzoBaHum TC ¢ MHAMBUAYanbHON rpaaympoBkoi (MCX) BBoAATCS KOI(MULMEHTHI A,
B n C nony4yeHHble 3KCnepuMeHTanbHO. B 3TOM criyyae Takke MCMOoNb3yeTCs PeXuM U3MepeHun
«TCIN (kannbpoBka)».
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3) Mpun n3mepeHnn TeMnepaTypbl C MOMOLLbIO 3TANOHHbIX MN/ITATUHOBLIX TEPMOMETPOB CONPOTUB-
neHust (FTOCT 30679) ucnonb3yeTtcst pexxum namepermin «TCIM (MTLLU-90)».

PaccuntbiBaeTcst OTHoOLWeHWE no ¢dopmyne:

Wt == Rt 7
Ro.o1

(7)

roe  Re — 3HaueHue conpotueneHus TC npu namepsieMol Temnepatype (t);

Ro.01 — 3HaueHue conpoTtuneneHusi TC B TpoHoi Touke Boapl (0.01 °C), koTopoe BBOAUTCS B
namsTb Npubopa kak napameTtp TC «Rp».

3HaueHne hyHKUMM OTKIOHEHUS (A W) BbIUMCNAIOTCA cneayrowmm obpasom:

a) Ans Avana3oHa TeMnepaTyp OT TPOMHON Touku aproHa (83.8058 K) ao TponHoM ToYkM BOAbI
(273.16 K = 0.01 °C) no opmyne:

AW, =M - (W, -1), (8)

b) ana ananasoHa Temnepatyp ot 0 °C Ao ToukM 3aTBepaAeBaHus cepebpa (961.78 °C) no ¢op-
Myne:

AW, =a-(W, —1)+b- (W, —1)? +c- (W, -1, (9)
raoe  a, b, ¢, M — rpagyvmpoBoyHble KO3(MUUMEHTBI, MOTYYEHHbIE MO Pe3y/bTaTaM MOBEPKU B pe-
NepHbIX TOYKaX, KOTOpblE BBOASATCSA B NaMaTb Npubopa kak napametpsbl TC.

Mo 3HaueHuIo CTaHAapTHON YHKUMK W, =W, — AW, (MTLL-90) BbluMCASETCA 3HaYeHne u3me-
psieMoin TemnepaTypbl B rpagycax Lienbcus:

a) Anst aManasoHa TeMnepaTyp OT TPOWHOM ToukM aproHa (83.8058 K) Ao TpoliHOWM TOYKM BOAbI
no copmyne:

1
15 6_
t=|By+ > B;- WngGS :27.16-273.15 (10)
i=1 )

b) ans amanasoHa Temnepatyp ot 0 °C oo ToukuM 3aTBepaAeBaHus cepebpa (961.78 °C) no ¢op-
Myne:

9 i
W, —2.64
= 1.64

rae  Bi u Di — koadhduumeHTbl cTaHAapPTHBIX GyHKUMN MTLL-90, BHECEHHbIE B NaMsTv npubopa.
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3.9 YyeT cMelweHuns BXoAHbIX CUrHaN10B

Mpu npoeegeHumn M3MepeHMl‘/JI MOXXHO Y4e€CTb BEMNYNHY CMELLEHUA BXOAHbIX CUrHaNoB, BO3HU-
KaloLMX M3-3a KOHTaKTHON pa3HuLUbl NOTEHLMANOB UMN U3-3a NaEHNA HaNps>XeHNa Ha noaBoasALLnX
npoBoAdax npuv NpoTeKaHnM BXOAHOIo TOKa.

3.9.1 YyeT cMelLeHNst BXOAHbIX CUIFHAMOB BbINOHAETCS B cne,u,yrou.l,eﬁ nocneaoBaTeibHOCTU.

COEANHAIOT MexAay cobol BCe YeTbipe NpOBOAA COOTBETCTBYHOLEro KaHasa co CTOPOHbI UC-
TOYHMKA CUrHaMa C NOMOLLbIO MEeIHOV NePEMbIYKK;

HaxxmmaloT kHonky CABWUIT, koTopas coBMelleHa ¢ undpoBoi kHonkon 3. B kpalHen neBom
No3MUNM MHAMKATOPHOro Tabno HanpoTMB HoMepa 1-ro kaHana NosSIBNSIETCS MUMAKOLWMMN CUM-
Bon ‘*’;

KHOMKkamMn # 1 ¥ BbIGMPAIOT KaHas, ANns KoToporo 6yAeT NpoBOANUTLCS YYET;

nocne ctabunusaumm nokasaHui Tabno, Haxumatot kHonky BBOJ,, npy 3TOM 3HayeHue cMe-
LLieHNs! 3aHOCMTCSl B NaMsATb Npubopa 1 ByaeT yunTbiBaTbCA NPU AaNbHENLLIMX U3MEPEHMUSIX.

Mpun AanbHENLLINX U3MEPEHNAX KaHaJ, [Nt KOTOPOro YYTEHO CMELLeHNEe BXOA0B, ByaeT OTMeYEH
3BE3404YKON ‘¥,

3.9.2 ina obHyneHus paHee BHECEHHOro B MaMsATb Npubopa 3HaYeHus CMeLeHus cneayet
HaxkaTb kHonky CABMWI . Mocne Toro, kak cumeon ‘*' 3amuraet, HaxaTb kHonky OTMEHA (cumBon '™+
LO/MKEH UCHE3HYTD).

3.10 CoxpaHeHue U BOCCTaAaHOBJIEHUE HAaCTpPoeK NnoJsib3oBaTesns

3.10.1 MNpw pabote ¢ TC n aTanoHHbIMK TI TpebyeTcs BBOAUTb X MHAMBUAYAsbHbIE NAapaMeTpbl
B namsATb npubopa (3.8, 3.7). MNockonbKy 3Ta npoueaypa A0CTaTOMHO TPyAoOeMKas, a NMoBTOpsATb ee
HeobxoAMMO Npu KaXaAon CMeHe AaTuuka, B Npubope NpeaycMOTpeHbl ABa 6110Ka pe3epBHON NaMsTH,
B KaXXAIOM M3 KOTOPbIX MOXXHO COXPaHWUTb HAaCTPOMKK Ans KaHanos 1 u 2.

3.10.2 CoxpaHeHWsi HaCTPOEK BbIMOMHAETCS B C/IeAyHOLLEN NOC/eA0BaTENbHOCTH:

HaXXMMatOT KHOMKY 0 B peXume nsaMepeHuin. Ha nHanMkaTopHOM Tabno oTobpaxaeTcs aen-
cTBue «CoXpaHWUTb HAaCTPOMUKY 1»;

Bbl6UpatoT Tpebyembivi 6110k NaMaTh (1 unm 2) KHonkamn 4 n »;

HaXXMMatoT kKHonky BBOJ} Ansi COXpPaHEHWUS PEXUMOB U3MEPEHMI U 3HAYEHUSI NMapaMeTpOB
TepMnpeobpasoBaTenei B BbiIbpaHHOM 610ke NamsTy;

ANs 0TKa3a OT 3anMcn — HaxxnmaroT kHonky OTMEHA.

3.10.3 MNpeaBapuTeNbHO COXPaHEHHYO HACTPOMKY MOXHO 3arpy3vTb ONMMCaHHbIM BbILWE CMOCO-
60M, BbibpaB aencTBue «3arpy3nTb HAaCTPOMKY» KHOMKaMn 4 1 ¥,

4 TEKYLWWUA PEMOHT

Bo3MOXHblEe HEUCMPABHOCTU NpuBeAEeHbl B Tabnuue 4, BO BCEX OCTaslbHbIX Cyyasix BbIxoAa
NpubopoB U3 CTPOsi crneayeT obpallaTbCs Ha NpeanpUsSTUE-U3roTOBUTENb.

Tabnuua 4

MNpu3Hak

HeuncnpaBHOCTb

HEMCNPaBHOCTY

BeposTHasa npuymHa

Cnocob ycTpaHeHus

Ha npeobpa3zoBaTenb
TEPKOH He nocty-
NaeT HarnpshxeHve
CETU NPU BKITKOYEH-
HoMm Tymbnepe CETb

He cBeTUTCA MHAUKa-
TOpHOe Tabno

HeuncnpaseH npego-
XpaHuTesNb, 06pbIB B
kabene nutaHus, He-
NCMPABHOCTb BUJIKU
nnu Tymbnepa CETb

MpoBEPUTbL U CMEHUTH
CeTeBOW NpeaoXpaHu-
TeNb OTPEMOHTUPO-
BaTb CETEBOW Kabesb,
3aMEHUTb BUJIKY UK
Tymbnep
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5 TPAHCINMOPTUPOBAHUE U XPAHEHME

5.1 TpaHcnopTupoBaHue

5.1.1 TpaHcnopTnpoBaHue npeobpasosaTtenen TEPKOH B ynakoBaHHOM Buae npov3BoasAT
BCEMW BMAAMM TPAHCMOPTA B 3aKPbITbIX TPAHCMOPTHbLIX CPeACTBaX B YC/IOBUSX XpPaHEHWUS, COOTBETCTBY-
towmx 3 MOCT 15150.

5.1.2 MNocne TpaHCNOpTUPOBaHMS MPU OTPULATESNBbHLIX TeMNepaTypax NpMbopbl A0/MKHbI 6biTb
BblAEpPXXaHbl 6€3 YNakoBKM B paboumx yC/IOBUSIX B TedeHne 24 Yacos.

5.2 XpaHeHue
5.2.1 MNpeobpazosaten TEPKOH ao BBeaeHMS B 3KCnnyaTaumio CneayeT XpaHUTb Ha cKiagax
B YNaKOBKe NMpeanpuaTUs-M3roToBUTENS B YCIOBUSIX XpaHeHusl, cooTeeTcTeyrowmx 1 FTOCT 15150.

5.2.2 XpaHeHue npubopoB 6e3 ynakoBKM BO3MOXHO MpK TeMMepaType OKpyXXatoLero Bo3ayxa
ot 10 go 40 °C n oTHocuTenbHou BnaxkHoctn Ao 80 % npu TemnepaTtype 25 °C. CoaepxxaHue nbinu,
NapOB KWUCIIOT M LLENIOYEN, arpeCCMBHbIX FAa30B U APYrnX BPEAHbIX NPUMECEN, Bbi3bIBAOLLMX KOPPO3WIO,
HE [OO/KHO MpeBbillaTb  COAEPXaHWS  KOPPO3WMHO-aKTMBHbIX — areHToB  ANns  aTtMocdepsl
Tmna I FOCT 15150.

6 NMOBEPKA NPUBOPOB

Moeepka npubOPOB OCYLLECTBASIETCA B COOTBETCTBUM C AOKyMeHTOM TKJILL 2.206.000 MI1
«[Mpeobpazosatenn curHanos TC u TI npeumnsmnoHHble TEPKOH. MeToguka noBepkn C M3MeHe-
Huem N22», yTBepxaeHHbIM OIYIN CHUNM.

7 NPOYUE CBEAEHMA

7.1 CBeneHuna O NpUMeMKe U noBepke

MpeobpasoBatenb curHanos TC u T npeumsnoHHbii TEPKOH 3aBoackon N2
npoLlen npMeMo-cAaToYHbIE UCTIbITAHWUS U NMEPBUYHYIO NMOBEPKY U AOMYLUEH K MPUMEHEHWUIO:

[laTa Bbinycka

OKK

[ata nosepku

KnenmMo

MNoseputenb

7.2 CBnpeTenbCTBO 06 ynakoBke

MpeobpazoBatens curHanoB TC n Tl npeumsnoHHbin TEPKOH 3aBoackon N2
yNaKoBaH B COOTBETCTBMU C TpeboBaHMSAM NpeaycMoTpeHHbIMK TY 4221-040-44229117-2007.

[1aTa ynakoBKu

YnakoBKy rnpoussen
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7.3 FapaHTHiiHble 06s13aTenbCcTBa

[apaHTUIHBIN CPOK, B TEYEHME KOTOPOro NPeAnpUsSTUE-N3roToBUTENb 0653YEeTCS YCTPaHSATb Bbl-
SIBNIEHHbIE HEMCNPABHOCTM, COCTaBNSET 24 Mecsua C MOMeHTa BBoAa Npubopa B aKCnayaTaumio, HO He
6onee 25 MecaLEB C MOMEHTA OTIPy3kKK NOTpebuTento. MapaHTUIMHbIE NpaBa NoTPedUTENS NPU3HaOTCA
B T@YEHME YKa3aHHOro CPOKa, eC/IN OH BLIMOSHAET BCe TPeboBaHMS MO TPAHCMOPTUPOBKE, XPaHEHNIO
M 3KCnnyaTauun npubopa.

7.4 CBegeHMsa 0 peknaMaumsax

Mpu Bo3BpaTe npubopa NpeanpuUATUIO-U3roTOBUTENIO AS1S1 TEXHUYECKOro 06CyXXnBaHus mnm
pEMOHTa HeobxoAMMO 3anonHWUTL (OPMY 3anpoca Ha TeXHWYecKoe 06CNyXuBaHWe, NPUBEAEHHYIO B
Mpunoxenun B. Mpn HencnpaBHOCTU Npubopa B Nepuoj rapaHTUHOIO CpoKa NoTpebutenem AomkeH
6bITb COCTaB/MEH aKT C YKa3aHMEM HEMCMPABHOCTEN.

AKT C yKasaHneM TOYHOro agpeca u HoMepa TenedoHa I'IOTpe6MTeJ'IF| BbICbIJTAETCA B aApEC NpeEA-
NpUATUA-U3roTOBUTENA!

00O «Tepmake»

< 634507, r. ToMck, n. MpeaTeyeHck, yn. MenvopaTueHas, a. 10A, crp. 1.
P (3822) 49-21-52, 49-26-31, 49-28-91, 49-01-50, 49-01-45.

(3822) 49-21-52.

< termex@termexlab.ru

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

Bua TexHuyeckoro JLO/KHOCTb, (paMmninst U NOANUCH "
[ata obcny>xmBaHus nnm BbIMOJTHUBLLErO NMPOBEPUBLLErO [ apanTuiHbIe
y pOBEP obs3aTenbCcTBa
pPEMOHTA paboty paboTy
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9 CBEAEHUSA O NOBEPKE

MNpeobpazoBaTtenb curHanoB TC u T npeumnsmoHHbii TEPKOH 3aBoackon N2

[ata
NoBEpPKM

HanmeHoBaHue
NOBEPOYHOro opraHa

3ak/todeHne
0 noeepke

MNoanuck noseputens,
OTTUCK NOBEPUTENIBHOIO KeiMa
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NMPUJIOXXEHUE A. TNEPEYEHb CCblIJTOYHbIX HOPMATUBHbIX
AOKYMEHTOB

O603HayeHne HanmeHoBaHue

CreneHu 3awmnTbl, obecneynsaemMble 060104-

kamu (Kog IP)

CU. TepmonpeobpazoBaTenu CoNpoTUBEHUS

FOCT 6651-2009 M3 NAaTUHbI, Mean N HUKens. Oblume TexHn4ve-

CKue TpeboBaHUsi U METOAbI UCMbITaHWUN

CU. TepmonpeobpazoBaTenn conpoTmUBEHNS

FOCT 8.461-2009 M3 NNaTUHbI, Mean N HUKens. Metoauka no-

BEPKMU

CU. Tepmonapsbl. HOMUHanNbHbIE CTaTU4ecKme

XapaKTepUCTUKN Npeobpa3oBaHus

CA. TepMOMeTpbI CONPOTUBNAEHUS NNATUHOBbIE

FOCT 8.568-99/IOCT P 8.571-98 3TaNoHHbIE 1-r0 1 2-ro pa3psaaos. Metoanka

noBepku (ayteHtnyeH MOCT P 8.571-98)

'CU. MpeobpazoBaTenu TepMo3sieKTpuyeckme.

MeToanKa nosepkn

FOCT 22261-94 CpencTtBa M3MeEpEHUI 3NEKTPUYECKMUX U MarHUT-
HbIX Ben4YMH. ObLmne TeXHNYeCKne yCnoBus

OCT 14192-96 MapKunpoBKa rpy3oB

TepMoMeTpbl CONPOTUBEHUS MIATUHOBLIE 3Ta-

NTOHHblE 1-ro 1 2-ro pa3psaos. Obwme TexHuye-

CKune TpeboBaHus (ayTEHTUYEH

FOCT P 51233-98)

MalumHbl, NpubOpLI U Apyrue TeEXHUYECKMe ns-

aenus. cnonHeHus ans pasnunyHbIX KnMMaTu-

Yyeckmx pailoHoB. KaTeropuu, ycnoBus skcrnya-

Tauuu, XpaHeHns N TPaHCNOPTUPOBaHUA B Ya-

CTW BO3AENCTBUSI KITMMATUYECKUX (haKTOPOB

BHELLUHeN cpebl

MNpeobpazosaTtenu curHanos TC un Tl npeunsun-

OoHHble TEPKOH. TexHuyeckue ycnosus

MOCT 14254-2015 (IEC 60529:2013)

OCT P 8.585-2001

MOCT 8.338-2002

FOCT 30679-99/TOCT P 51233-98

MOCT 15150-69

TY 4221-040-44229117-2007
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NMPUJIOXXEHUE b. TNMPUMEPbI NPUMEHEHUA NMPUBOPA

1 WU3MepeHue TeMnepaTypbl TepMOMETPOM conpoTusnenus 3TC-100

1.1 MoaknounTb 3TanoHHbIM TepMomeTp ITC-100 3-ro paspsiaa K NepBOMy KaHasy Nno YeTbl-
PEXMPOBOAHONM CXeEME B COOTBETCTBUM C 3.5.

1.2 Mocne noakntoyeHnsa HaxaTb kHonky CBPOC ana camokanubposku npubopa.

1.3 Ecnu nepsbii KaHan paboTaeT C y4eTOM CMeLLeHNs BXOAO0B (B KpaWHel NeBov no3uumu
BEPXHEN CTPOKU MHANKATOPHOro Tabno otobpaykaetcs cumBon ‘*) — cneayet yopaTtb yYeT CMELeHNs
HaxkaTnem kHonku COABMWMI. lMocne Toro, kak cumeon ‘*’ 3amuraet, HaxaTtb kHonky OTMEHA (cum-
BON ‘*’ nO/MKEH UCYE3HYTD).

1.4 BblbpaTb peXxuM U3MEPEHNIA, YCTAHOBUTb TUM AaTYMKa M BBECTM €ro NapaMeTpbl B CUCTEM-
HOM MeHI0 npubopa. [ns BXxoda B CUCTEMHOE MeHK npubopa HaxaTb kHonky MEHKO. HaxaTtuem
KHOMNKK 3 BbibpaTb «PeXxxnmbl namepeHnin» n Haxxatb BBOL,. C NOMOLLbIO KHOMOK 4, ® BbIOpaTh peXxmnM
namepenun «t (°C)». Haxxatb kHonky BBOJ,, C NOMOLLbIO KHOMOK 4, ™ BblI6paTh TN AaTYMKa TeMne-
paTypbl «TCI (MTLU-90)», noBTOpHO HaxaTb kHornky BBOM. Haxatnem kHonkn OTMEHA BbIMTY 13
3TOro MyHKTa MEHIO.

1.5 HaxaTtnem kHomnku 4 unm § BbibpaTh «EANHMLBI n3MepeHuii» 1 Haxxatb BBOA. C nomo-
b0 KHOMOK 4a, W BblbpaTb HEOOXOAUMYIO €AMHULY W3MEPEHMI TeMnepaTypbl, Hanpumep, «°C» u
HaxkaTb BBOA.

1.6 HaxaTtnem kHorkn 5 vnn & BblbpaTb «llapaMeTpbl TEPMOMETPOB» U ABaXAbl HaXaTb
BBO[. Ha vHavkaTopHoM Tabno 6yayT otobpaxaTbcs ABa Nepsbix NapameTpa u3 crnucka. Cnesa oT
nepBoro napametpa «Rg» (conpotueneHune TepmomeTpa npun 0.01 °C) 6yaeT pacnonoxeH Kypcop ».
HaxxaTb kHonky CBPOC. MpexHee 3HavyeHne Ry OYNCTUTCS M MOCse 3HaKa paBeHCTBa NOSIBUTCS Kypcop
B BWAE MMUraloWero npsMoyrofibHMKa. B3dATbIN B KkayecTBe npuMepa TEPMOMETP WMeeT
Ro.01 = 100.06442 (B COOTBETCTBMM C CBMAETENLCTBOM O noBepku). Beectn 100, 3aTeM AeCATUYHYIO
Touky 1 06442. Ecnn Kakon-nmbo cMmBon 6bin BBEAEH OLIMOOYHO, yAaNuUTb €ro KHOMKON 4, 1 BBECTU
CMMBOJT 3aHOBO. Y6eauBLUMCb, YTO 3HayeHue BBEAEHO BepHO, HaxaTb kHonky BBOJA. HaxaTtuem
KHOMKM ¥ NepemMecTuTb Kypcop K C/eayloweMy NapaMeTpy «a» M, BbIMOJIHSISA ONUCaHHbIE Bbille AeW-
CTBMS, BBECTU ero 3HadeHne «—0.001559» (B cOOTBETCTBMM CO CBMAETENBLCTBOM O rnoBepke). Nepeme-
Lias Kypcop BHW3 MO CMUCKY, BBECTU 3HAYEeHUS OCTasibHbIX MapamMeTpoB M HaxaTb KHornky BBOA. Ha
Tabno MosIBUTCA BOMPOC: «3anucaTb MNapaMeTpbi?» — MOATBEPAUTb 3amnMCb MOBTOPHbLIM HaXaTUEM
kHornkn BBOA.

1.7 ns BbIxoAa U3 CUCTEMHOIO MEHIO M MEPEXOAa B PEXUM M3MEPEHUI HaxaTb KHomky OT-
MEHA. B BepxHeli CTPOKE MHAMKATOPHOrO Tabno NosiBUTCS 3HAYEHNE U3MEPSIEMON TEMMEPATYPbI.

1.8 MNpu HeobX0AMMOCTUN U3MEPEHMIN TeMMNepaTypbl TEPMOCTAaTUPOBaHHOIO 06bekTa C Koneba-
HMeM TemMnepaTypbl B npegenax +0.01 °C (ans obecneyeHunsi cCTabubHOCTM NOKa3aHWi npubopa) cre-
AYET BKOUNUTL PEXUM punbTpaumnn. [ns SToro BOMTU B CUCTEMHOE MEHIO HaXxaTueM kHorkn MEHHO.
HaxkatneM kHonku 8 nnn 4 BbibpaThb «lapameTpbl punbTpauun» n Haxatb kHonky BBOMA. C nomo-
LLbIO KHOMOK 4=, ™ ycTaHOBWUTbL nopor dunbTtpa 0.1 %. Mocne HaxaTuns kHonkun CBPOC BBECTU 3HaYe-
HUe rnybuHbl punbTpa, paBHoe, Hanpumep, 10. Mpoueaypa BBOAA YMCIEHHBIX 3HAYEHWUIM OMMCaHa
B 2.10. Bbixoa 13 MeHI0 — ABOMHbIM Ha)kxaTueM kHonkn OTMEHA.

MNpeobpaszosatens TEPKOH rotos k pabore.
2 WU3mMepeHue TeMnepaTypbl TEpMONApom

2.1 MNopknounTb TepMonapy, Hanpumep, Tvna R (nnatuHopoaui 13 % — nnatuHa) KO BTO-
poMy kaHany. CBOboAHbIE KOHLbI TEPMOMNapbl MOMECTUTb B HY/IEBOM TEPMOCTAT M NOAK/IUUTL UX Mes-
HbIM NpoBOAOM K knemmam U+ n U— BTOporo kaHana npeobpasosatens TEPKOH. CoeanHntb Mexay
coboit knemmbl U= n I—,
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2.2 Mocne noaknoyeHns Haxatb kKHonky CBPOC ans camokanvbpoBku npubopa.

2.3 MNpu “3MepeHnn TemnepaTypbl TEPMOMAPON CleayeT yuuTbiBaTb BXOAHOE CMELLEHME Ka-
Hana. [ns 3Toro coeamMHuTb CBO6oAHbIE KOHUbI T Mexay cobovt MeaHOM NePeMbIYKON B MECTax UX
NPUCOEAMHEHNS K MeAHbIM NpoBOAaM B HyneBoM TepMmocTaTe. HaxaTb kHonky COABWI. B kpaiiHeln
NEeBOW NO3VLMKM MHAMKATOPHOro Tabno HanNpoTMB HOMepa NEPBOrO KaHana NosiBUTCS MUraloWwmn CUM-
BOJ “*’, 3aTeM KHOMKOM ¥ NepeMecTUTb €ro B HUXKHIOK CTPOKY. MNocne ctabunusaumm nokasaHui Tabno
Ha)xaTb kHONKy BBOJ. 3HaueHne cMelleHns ByaeT BHeCeHO B NaMsATb npnbopa v byaeT yuntbiBaeTcs
Npy AanbHENLWMX N3MEPEHMUSIX.

2.4 BblbpaTb peXXuM U3MepeHuin, yCTaHOBUTb TUMN JaTyMka U BBECTU €ro NapameTpbl B CUCTEM-
HOM MeHI0 npubopa. [ina Bxoda B MeHI0 HaxaTb kKHornky MEHKO. HaxatueM kHonku 3 BblbpaTb «Pe-
XWUMbl U3MEPEHUI», U HaXaTb KHonky BBOJA. Ha)kaTueM KHonku ¥ YCTaHOBWUTb B BEPXHEWN CTPOKE
MHANKATOpPHOro Tabno «KaHan 2». 3aTeM KHOMkamu 4@, » BbLIOpaTb pexuM usmepeHun «t (°C)» u
HaxxaTb BBOJ]. C NOMOLLbIO KHOMOK 4a, W BbIbpaTb TWUM AaTyMKka TemnepaTtypbl «TepMonapa Tvn R» u
HaxxaTb BBO[l. HaxxateM kHornku OTMEHA BbifTY 13 3TOr0 NyHKTa MEHIO.

2.5 HaxaTtneM kHonkn 4 unm ¥ BblbpaTh «EAMHMLBI n3MepeHuin» n HaxaTb BBOL. C nomo-
b0 KHOMOK 4a, W BbibpaTb HEOOXOANMYIO eAMHULY W3MEPEHMI TemnepaTypbl, Hanpumep, «°C» u
HaxxaTb BBOA.

2.6 HaxatumeM kHonkun 5 nnn ¥ BbibpaTh «lMapaMeTpbl TepMOMeTpoB» U HaxxaTb BBOA. C no-
MOLLbIO KHOMKM ¥ YCTaHOBWUTb B BEPXHEN CTPOKe MHAMKATOpPHOro Tabno «KaHan 2». KHonkamu 4, »
YCTQHOBWUTb B HW)XXHEN CTPOKE WHAMKATOPHOro Tabno peXxuMm BBOAA TeMMepaTypbl XONOAHOMO crast
«txon.=XX.X °C», roe XX.X — npeaplayLlee 3Ha4YeHne yCTaHOBIEHHON TeMnepaTypbl. HaxaTb KHOMKY
CBPOC. [MpexxHee 3HayeHne TeMnepaTypbl XONIOAHOrO Cras OYUCTUTCA U NOC/IE 3HaKa PaBeHCTBa Mo-
ABUTCS KypCoOp B BMAE MUraloLero npsMoyrosbHuka. JJonycrum, Temnepartypa Hy/leBoro TepMocraTa
paBHa 0.5 °C. Beectu 0, 3aTeM — AecATUYHYIO TOYKY U 5. Ecnn kakoi-nnbo cumeon 6bi1 BBEAEH OLWWIN-
604HO — yAanuTb €ro KHOMKOM 4, 1M BBECTM CMMBOJT 3aHOBO. Y6eaMBLUMCb, YTO 3HauyeHue BBeAEHO
BEPHO, HaXkaTb kHornky BBO[.

2.7 Ona BbIxoAa W3 CUCTEMHOIO MEHIO W MEpexoda B PEXWM U3MEPEHVI ABaxAbl HaXaTb
kHonky OTMEHA. B H/XHelN CTpoke MHAMKATOPHOro Tabno NosSIBUTCS 3HaYeHUe U3MEPSIEMON TeMne-
paTypbl.

2.8 Tpn HeobX0ANMOCTN U3MepeHUs TeMnepaTypbl TEpMOCTaTUPOBaHHOIO obbekTa ¢ Koneba-
HWeM TemnepaTypbl B npegenax £0.01 °C (ans obecneyeHns ctabunbHOCTU NOKasaHMI npubopa) cne-
AYEeT BKIKUYNTb pexunM dpunbTpauumn B cooteeTcTemmn ¢ 1.8 Mpunoxenus b.

3 IpapyvpoBka (kannbpoBKa) BHYTPEHHEro 3TaJsioHa

MNpoBenemM rpagynpoBKy BHYTPEHHEro 3TasioHa npnbopa, HanpuMep, rno 3TaoHHOMY CONpOTUB-
nexHmio MC3006 (KT 0.001) ¢ AeMACTBMTENbHBIM 3HaYEHNEM conpoTuBneHust 49.9997 npm 20.0 °C.

3.1 MoaknounTb Mepy K NepBoMy KaHany npubopa no YeTbipexnpoBOAHON CXeMe B COOTBET-
cTeum C 3.5.

3.2 lMocne noakntoyeHunst HaxaTb kHonky CBPOC ans camokannbposku npubopa.

3.3 Ecnv nepsbiit kaHan paboTaeT ¢ y4eToM CMelleHus BXoAoB, (B KpanHel NIeBon no3vumm
BEPXHEW CTPOKM MHAMKATOPHOro Tabno otobparkaeTca cumBon ‘*') — cneayet ybpaTb YUYET CMeLLeHns
HaxxaTveM kHornky COABMWMI. lMocne Toro, kak cumBon ‘*’ 3amuraeT, HaxaTb KHONKy OTMEHA (cum-
BON ‘*' LOMKEH UCHE3HYTD).

3.4 [ns obecneyeHns CTabunbHOCTM NOKa3aHWUM Npubopa BKIOUUTL pexnuM dunbTpauun. Ans
3TOr0 BOWTM B CUCTEMHOE MeH0 npubopa Haxatnem kHonkv MEHKO. HaxaTtvem kHonku 8 wimn 4
BblbpaTb «[lapameTpbl GunbTpaunmn» 1 Haxatb KHonky BBO/,. C NOMOLLbIO KHOMOK 4, ™ yCTaHOBUTb
nopor ¢unbtpa 0.01 %. Mocne HaxaTnsa kHonku CBPOC BBeCTM 3HayeHne rnybuHbl punbTpa paBHoe
20. Ecnm kakon-nnbo cumeon 6bin BBeAeH OWMO0YHO — yAanuTb €ro KHOMKOW 4, 1 BBECTU CUMBON
3aHOBO. Yb6eamBLUMCb, YTO 3Ha4yeHue BBeAeHO BepHO, HaxaTb BBO[. HaxaTtnem kHonkm OTMEHA
BbIMTM U3 3TOrO MyHKTa MEHIO.
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3.5 HaxaTueM kHonku 3 BblibpaTh «PexxuMbl n3mMepennii» u Haxatb BBOM. C noMoLbio KHO-
NOK 4a, W BbIGpaTh peXxunM naMepennii «R (Om)». HaxatneM kHonkn OTMEHA BbIfTK 13 3TOr0 MyHKTa
MEHI0.

3.6 Haxatnem kHonkown 7 BbibpaTb «KanmbpoBka BHYTPEHHEro 3TanoHa» W HaxaTb BBOQ.
Y6eanTbCs, YTO B BEPXHEW CTPOKE MHAMKATOPHOrO Tabno Haanmck «Robp B kaHane 1». Ecnm 3710 He
TaK — U3MEHUTb HOMEp KaHasa KHomnkamMun 4 unu ¥. B HUXKHEW CTPOoKe MHAMKATOPHOro Tabno NosiBUTCS
3HayeHne 06pasLIOBOro COMPOTMBEHUS, NO KOTOPOMY MPOBOANIACH NOCNEAHSAS rpagayvpoBKa. HaxaTb
kHonky CBPOC. lNMpexHee 3HaueHne «Robp» 0UNCTUTCA M NOCe 3HaKa paBEHCTBA NOSIBUTCS Kypcop B
BUZE MUratoLLEro NpsiIMOyrosibH1Ka. B3sitaa B kavectBe npuMepa MC3006 nmeeT AeNCTBUTENBHOE 3Ha-
yeHue conpoTmeneHns pasHoe 49.9997 OM (B COOTBETCTBUM CO CBUAETENLCTBOM O NoBepke). Beectu
49, 3aTeM AeCATUYHYIO TOUKY U 9997. Ecnm Kakoi-nnmbo cuMBOn 6bi1 BBEAEH OWMOOYHO, YAANUTb €ro
KHOMKOW 4, 1 BBECTM CMMBOJ1 3aHOBO. Y6eauTbCs, YTO 3HaUYEeHNE BBEIEHO NpaBuibHO, HaxxaTb BBOAL.
Mpn HaxkaTum kHonkn BBOA, Ha Tabno nosBuTcs Bonpoc: «KannbposaTtb?». MNoaTBepanTb CBOE HaMe-
peHune Ha)kaTheM kHorkn BBOA.

3.7 Tocne oKoH4YaHus rpaaympoBky HaxxaTb kHornky OTMEHA. Mpeobpa3osatens TEPKOH ne-
peraeT B PEXMM U3MEPEHUI.

3.8 MNocne HaxaTtua kHonky CBPOC n3MepsieMoe nepebiM KaHasioM COMpPOTUBIIEHNE AO/HKHO
COOTBETCTBOBaTb 3HAYEHWIO 3TAJIOHHOrO C YYETOM npeaena AonyckaeMon MorpewHocTn npubopa. B
HaleMm crydyae YCTaHOBMBLUEECS 3HayeHue [O/MKHO HaxoauTbCd B Auanas3oHe oT 49.9990 po
50.0004 Om, T.e. (49.9997+0.0007) OM. Ecnu 3TO He Tak, npoueaypy rpagyvpoBKu crnefyeT rnoBTo-
pUTb.
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NMPUJTIOXXEHUE B. 3ANPOC HA TEXHUYECKOE OBCJTY)XUBAHUE

3arnpoc Ha TEXHNYECKOE 0b6C/TY)KUBAHNE
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