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Mpeobpazosatenu curHanos TC u TIN npeunsmoHHble TEPKOH PykoBoacTeo no akcnnyataumm v1.0

HacTosilee pyKoBOACTBO MO 3KCMNJyaTauMm pacnpoCcTpaHSeTCs Ha Nnpeobpa3oBaTeny CUrHanos
TC u TIN npeunsmnoHHblie TEPKOH (panee no tekcty — npeobpasosatenvn TEPKOH) n coaepxut ceeae-
HMS, HeobXoaMMblE ANSt U3YYEHUSI U NPABUIbHOM TEXHUYECKON 3KCMyaTaumm npubopos.

K paboTe ¢ npeobpazosatensmm TEPKOH gonyckatoTcs nuua, M3yumBlLME HACTOSILLEE PyKOBOA-
CTBO MO 3KCMyaTauun, nmerowme Heobxoammyto npogeccnoHanbHyto NoaroToBky M obyyeHHble npa-
BUJ1IaM TEXHMKM 6e30nacHOCTH Npu paboTe C 3neKTPoyCTaHOBKaMMU.

M3rotoBUTENb OCTAB/ISIET 3@ COBOI NPaBO BHOCUTb B KOHCTPYKLIMIO U CXEMY NMPUBOPOB M3MEHE-
HUS, HE BUSIIOLLME Ha UX TEXHUYECKUE XapaKTEPUCTUKK, 6e3 KoppeKLMM 3KCMTyaTaLMOHHON JOKYMEH-
Tauuu.

CcblI0YHbIE HOPMATUBHbIE AOKYMEHTbI NpuBeaeHsbl B MNpunoxeHun A.

1 ONMNCAHME U PABOTA NPUBOPA

1.1 Ha3zHaueHue

1.1.1 NMpeo6pazoatenn TEPKOH, npeaHasHaueHbl Ans U3MEPEHUn CUIrHaNoB TepMonpeobpa-
3oBatenen conpotmenerust (TC) n TepmoanekTpuyeckux npeobpazosateneit (TM) 1 BbIMNCIEHNS 3Ha-
YeHMI TeMnepaTypbl HA OCHOBAHMW MOJTYUYEHHbIX PE3Y/IbTAaTOB U3MEPEHWIA.

Ha Bxoabl npeobpasosaTenelt TEPKOH MoryT 6biTb OAHOBPEMEHHO NOAKIIIOYEHBI MO0 ABa Tep-
MonpeobpazoBaTens conpoTueieHus, Mo ABe TepMonapsbl, TM60 KO BXOAY OAHOro KaHana — TepMo-
npeobpa3oBaTtenb CONPOTMBIEHNS, @ K ApYyroMy — TepMonapa.

B kauecTBe nepBuYHbIX NpeobpasoBaTenel TeMmnepaTypbl, NOAK/IIOYAEMbIX K U3MEPUTESbHBIM
KaHanam, MoryT 1crnosib30BaTbCs:

e MefHble 1 nnaTtuHoBble TC C HOMUHANbHLIMU CTaTUYECKUMK XapakTepucTtukamum (HCX), co-
otBetcTBYytowmMmn NOCT 6651;

e nnatuHoBble TC ¢ MHAMBMAYANbHOW cTaTu4eckon xapaktepuctmkon (MCX), paccuMTaHHOMN B
COOTBETCTBMM C METOAMKOM NOCTPOEHUSI MHAMBMAYaNbHON 3aBucumocTy (FTOCT 8.461);

* nnatuHoBble TC ¢ UCX, 3agaHHON B BUAe dyHKummn oTknoHenust (FTOCT 8.568);

* TN ¢ HCX, cooteetcTBytowmmMmn FOCT P 8.585 (3a ncknoyeHnem Bonb@pam-peHneBbIX);

* TN c UCX, cooTBetcTaytowmmn MOCT 8.338.

MeTponormyeckne XapakTepUCTUKN Npu U3MEPEHNUSX C UCMosb30BaHMeM T HOPMUPOBaHbI NpK
3a/laBaeMoii Nosb3oBaTeNeM 3HaYeHUM TemnepaTypbl CBOH60AHbLIX KOHLOB TI1. Mpu BbiGOpe COOTBET-
CTBYIOLLEN OMUMKM B MEHIO NpUBOP MO3BONSIET YUMTbIBATbL TeMrepaTypy cBo6oaHbIX koHUoB TI ¢ uc-
NONIb30BaHWEM BCTPOEHHOIO MOMYNPOBOAHMKOBOMO Npeobpa3oBaTens TemnepaTypbl 6€3 HopMMpoBa-
HWSI NOrPeLIHOCTU U3MEPEHWIA.

Mpn noakntoveHnn npeobpasosatens TEPKOH k nepcoHanbHOMY KOMMbIOTEPY C YCTAHOBMEH-
HbIM MPOrpaMMHbIM 06ecneyYeHMeM BO3MOXHA PEMMCTPaLIMSl pe3yNIbTaTOB U3MEPEHWUIA, KaK B BUAE rpa-
(vKkoB, Tak M B BUAE TabnuL, YNCNIEHHBIX 3HAYEHUM.

MNpeobpazoBaTtenn TEPKOH MoryT 6biTb MCNOMb30BaHbI ANt paboTbl B KOMMIEKTE C MUKPOKaso-
puMeTpudeckuMu npubopamm, ocHaleHHbIMU HeCTaHAAPTHBIMKU TepMonpeobpasoBaTensiMm CoONpoTUB-
NEHWIA Pa3NNYHBIX TUMNOB MK TepMobaTapessMu. B 3TOM ciyyae rpagynpoBKa OCYLLECTBNSIETCS TaK, Kak
3TO NPUHSATO B MMUKpoKanopumeTpumn. CooOTBETCTBYIOLLEE NporpaMMHoe obecneyeHne ana obpaboTku
CUrHasNOB M PacYeTOB MOXET 6bITb NOCTABIEHO MO AOMONHUTENIBHOMY COMMALLEHMIO.

MNpeobpasoBaten TEPKOH MoryT 6biTb MCMONb30BaHbl M HEMOCPEACTBEHHO ANSi U3MEPEHWI
COMPOTMBIEHUS UNN HAMNPSXKEHWS.

1.1.2 Mpwn 3kcnnyaTaumm B paboumx ycnoBusix Npnbopbl YCTOMYMBBLI K BO3AENCTBUIO KIMMaTH-
yecknx haKTopoB B COOTBETCTBMM C rpynnon 2 FOCT 22261:

o TeMnepaTypa OKPYXKAIOLLEN CPEABI, OC...iiirriruuiieeiieeeerrrrnnnsneesssseesrrsnnnneeeaes ot 10 po 35
* OTHOCUTENbHAas BNAXHOCTb BO3AYXa, MPU 25 °C, %0 cevuiiriiiiiiieieeiecerereee e e e no 80
e aTMOCHhEPHOE AABNEHUNE, KIMA ..evuiiriiiiii it r e e e aaes oT 84.0 no 106.7
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1.1.3 CreneHb 3awmTbl npeobpasosaTenen TEPKOH oT nonaaaHus BHyTpb TBEPAbIX TEN, MblX

n Boabl IP40 B cootBeTctBUM ¢ TOCT 14254.

1.2 TexHNYECKME XapaKTEepPUCTUKHU
1.2.1 Npnbopbl UMEKOT [ABa HE3ABUCMMbIX KaHaNa M3MEpEeHMM, KaXabll M3 KOTOPbIX MOXET

(PYHKUMOHNPOBaTb B PEXMME U3MEPEHUI MOCTOSIHHOIO HampsiXKeHWsl, CONPOTUBNEHUS UK TeEMMepa-

Typbl.

1.2.2 lnana3oH M3MepeHnin CONPOTUBNEHNS, OM.....vviiiirruieirrenniineseennnnnnns ot 0.01 go 1000.00
1.2.3 Inana3oH M3MEPEHUIN HAMPSKEHMS, MB .......cvvvviiiiiiiiiiceciniiiannn, oT MuHyc 1000 go 1000
1.2.4 NMpepenbl gonyckaeMon abconoTHON OCHOBHOWM MOMPELIHOCTN U3MEPEHWUN:

*  COMPOTUBIIEHMS, OM ...uiiiiiiiiiiiiiiiiiiisee s s s e sesssssssss e e s s e s eeenssnnaeeessaseeennes +[0.0002+1-107°-R]
*  HAMPSKEHUS, MB..irrreiiiieeiiieiiiirriiiis s e e s e s s e srsannss e e s s e s seesrnnnaareeeseeenennns +[0.0005+5-107°-U]

1.2.5 MNpepnenbl aonyckaeMon abcontoTHON OCHOBHOWM MOrPELUHOCTU U3MEPEHUI TEMMEPATYPbI C

MCNonb30BaHNEM TepMornpeobpa3oBaTenet conpoTmeieHns (6e3 yyeTa Mx MorpeLwHocTn) npeacras-
NeHbl B Tabnuvue 1.

Tabnuua 1

MNpenen gonyckae-

Tun TepMonpeobpasoBaTeneii CoNpoTUBEHNS o
MOI MOrpeLHOCTH

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

e Pt 10, 10 N B ananasoHe Temnepatyp ot —200 go +600 °C +0.02
* Pt 50, 50 11, Pt 100, 100 IN B gnanasoHe Temnepatyp oT —200 go +600 °C +0.01
MegHble TC (TCM) ¢ HCX, cooTseTcTBytowmmmn MOCT 6651:

e Cul0, 10 M, Cu 50, 50 M B ananazoHe TemnepaTyp ot —10 go +200 °C +0.01
* Cu 100, 100 M B gnanasoHe Temniepatyp ot —10 go +200 °C +0.005

TCN ¢ UCX, 3apaHHON MHTEPNONSALUMOHHBLIM YPaBHEHMEM B COOTBETCTBUM C
FOCT 8.461 B gnana3oHe TemnepaTtyp oT —200 go +600 °C:

* C HOMMHasnbHbIM conpoTtueneHmem 10 Om +0.02
* C HOMWHasbHbIM conpoTtusneHveM 50 Om 1 100 Om +0.01

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

* C HOMVHasbHbLIM conpoTusieHeM 10 Om +0.01
* C HOMUHabHbIM conpoTtueneHem 50 Om 1 100 OM +0.005
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1.2.6 Mpenenbl AonyckaeMoi abcontoTHOM OCHOBHOW MOMPELLIHOCTM U3MEPEHUI TeMMNeEpPaTYpbI C
MCronb3oBaHMeM Tepmonap (6e3 ydeTa norpelHocti T 1 NorpelHoCT U3MEPEHUt TeMNepaTyphi
cBo60AHbIX KOHLIOB) NpeacTaBfeHbl B Tabnuue 2.

Tabnuvua 2
Tun TepMonap I'Ip(ip,en Aonyckae-
MOM MOrpeLHoCTH

e nnatuHopoaun-nnatuHopoavesbie TMNP (B) B Avana3oHe TemMnepaTyp OT

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

£o +900 °C +0.2
* eneso-koHcTtaHTaHosble TXK (J) B avanasoHe Temnepatyp oT —40 o

+900 °C +0.1
* xpomenb-aniomenesble TXA (K) B ananasoHe Temnepatyp oT —200 ao

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

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

£0 +1600 °C +0.2
* nnaTMHopoaui-nnaTuHoBble TIMM 10 (S) B aAvMana3oHe Temnepatyp oT 0

£0 +1600 °C +0.2
* Mefab-KOHCTaHTaHoBble TMK (T) B AgnanasoHe Temnepatyp oT —200 ao

+400 °C +0.2
* nnatuHopoaun-nnatuHopoauesble T (TMP) ¢ UCX, cOOTBETCTBYIOLLEN

OCT 8.338 B gnana3oHe Temnepatyp oT +600 go +1500 °C +0.2
e nnatuHopoaun-nnatuHoBble TM  (TMM) ¢ WCX, COOTBETCTBYHOLLEN

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

1.2.7 MNpepenbl fOMyckaeMon AOMOSIHATENbHON MOrPELUHOCTU OT M3MEHEHUI TemnepaTypbl
OKpY>KatoLLen cpeabl B Avana3oHe paboumnx TemnepaTyp, Ha kaxable 10 °C, B gonsx oT npeaena ao-

MYCKAEMOMN OCHOBHOM MOTPELLHOCTM 1evvuuueserrsnuseseessssssssesssssessesssssessessnssessessssereessnsreseennnmereesnns 0.5
1.2.8 VIHAMKAUNS N3MEPSEMDBIX BEIIMUMH ...vevueeerueeenneseesnssessnesessssssnnssesnnssssnnseenns undposas
1.2.9 KonnyecTBo pa3psaoB UHANKALUMN USMEPSEMBIX BENTUUMH ...cvuvvrrrernsernssensssnsssnssennes 6.5
1.2.10 UeHa egnHuubl Mnagwero paspaaa:

*  MPU U3MEPEHUM HANPKEHUS, MB ....iviiiiiii i 0.0001
*  [PY U3MEPEHNN COMPOTUBIIEHMS, OM ..iveiiiiiiiieiiirer s s e ra s ra s r s an e 0.0001
* Mpu U3MepeHnn TemnepaTypsbl:
o C MOMOLbIO TeEpMONpeobpasoBaTeneil CONPOTUBIIEHMS, OC.....uuuuiieeeeeeereeeennnnannns 0.001
O C MOMOLBIO TEPMOMAP, OC ..iiriiiiriiieins i rres s rrs e s s s sena s 0.01
1.2.11 KonnyecTBo HE3aBUCUMbIX KAHANOB UBMEPEHMUM, LUT. .evvvruuerrrrrnneeeerrnneeseessnseeseesnnnens 2
1.2.12 Tok, nponyckaeMblii 4ePE3 TC, MA, HE BOJIEE.....ccuuueereerrnieereerrnieeseesnseesresnneeseesnnns 0.5
1.2.13 BpeMs BbIx04a Ha PeXMM NOC/E BKIIKOYEHWS, Y, HE BOMEE.....ccuueeiieeinieeeeeene e eeennnn 0.5
1.2.14 HopMarnbHble YCroBUS N3MEPEHWIA:
e TeMnepaTypa OKPYXKAIOLLEN CPEABI, OC.uuuiiiiirrriiereerrnieererrtnieeseessnreseersneessessnneeseesnnns 20+5
*  OTHOCUTENBHAS BMAXKHOCTD, Q0. utiueeuiirenreriurensereneessesensesenseensensenneenrenses ot 30 oo 80
e aTMOCHhEPHOE AABNEHUNE, KIMA ..cvuiriiiiii ittt e s eaas oT 84.0 no 106.7
1.2.15 MNabapuTHble pasmepsbl, MM, He bonee:
L 3= c 3 01V TP 210x210x240
LI ol A o] PP 140x180x240
A 3 = Tolor= TR A T 1o 1 (=T 2.5
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1.2.17 MutaHne npubopa OCYLLECTBASIETCA OT CETU MEPEMEHHOrO TOKa HaMpsXEHWEM
(220+22) B, yactoton (50+1) Iy,

1.2.18 MoTpebnsieMas MOLHOCTb, BT, HE BOMEE .....ccvuiiiriiiiii i er s er s r e e a e eeas 12
1.2.19 dneKTpuyeckoe CONpOTUB/IEHME M30MALUMN TOKOBEAYLUMX Lienen Mexay ntobbiMu anek-
TpU4EeCKN pa3obLieHHbIMU LensiMn B HOPMasbHbIX YCIIOBUSX, MOM, HE MEHEE .......cevuvvevnrirnnnennnnns 20
1.2.20 BpeMs HenpepbiBHON paboTbl B Ta60PATOPHBIX YCIIOBUSX, Y, HE MEHEE ........vereerrnnnnns 8
1.2.21 CpeaHUM CPOK CITYIKODI, JIET ..evuuueieerruuieseresnuisessesnnsesssesnnesssrsnneesesssnseeserssneeseesnneens 6
1.2.22 CpeaHsst HapaboTKa HA OTKA3, Y, HE MEHEE .....uvievuuriernniiernsssrnssrsnssennnssnsnnsssnnnns 5000

1.3 KoMnnekTHOCTb

1.3.1 KomnnekT noctaBku npeobpasoBatenein TEPKOH cooTBETCTBYET NEpeYHI0, yKa3zaHHOMY B
Tabnuue 3.

Tabnuua 3

HanmeHoBaHue O603HayeHne AoKyMeHTa Konuuectso

1 Mpeobpaszosatens curHanos TC u TIN npeumsmnoH-

Hoii TEPKOH TKLW 2.206.000 1
2 Kabenb CBSI3M C KOMMbIOTEPOM NOKYynHoe nsgenve 1
3 LTekep «Deltron» yepHsbiii NOKYyMnHoe nsgenve 4
4 LlTekep «Deltron» KpacHbIV NoKynHoe nsgenve 4
5 LWWTekep «Deltron» 3eneHbii NoKynHoe nsgenve 2
6 PykoBOACTBO MO 3KCn/yaTaumm TKJLW 2.206.000 P2 1
7 MeToanka rnoBepku TKJ1LW 2.206.000 MI 1

1.3.2 ina yBenuMyeHns KonmyectBa M3MepuTeNbHbIX KaHanoB npeobpasosatens TEPKOH pgo
16-Tn noTpebyeTcsa BHELHUA KOMMYTaTop curHanos TEPKOH-K.

1.4 MpuHUMN 4ENCTBUA N YCTPOUCTBO
1.4.1 NpuHUUN aencTBus

M3aMepeHne BENNYMHBLI HanpsKeHUst UnuM TepMosanekTpoaswkywen cunbl (TAC) Tepmonapsl
OCYLLeCTB/ISIETCS MYTEM €ro CpaBHEHWUS C BCTPOEHHLIM MCTOYHWKOM OMOPHOro HanpshkeHus. ameperHne
BEIMYMHBI COMPOTUB/IEHNS OCYLLECTB/IAETCA MyTEM €ro CPaBHEHUS C BHYTPEHHUM WM BHELLHUM 3Ta-
JTOHOM MpU NPOTEKaHUM 0BLLEero Toka NUTaHNS Yepes nMepsieMoe CONpOTUB/IEHWE U 3TasoH. B npo-
Llecce M3MepEeHU OCYLLECTBISIETCS aHanoro-ungposoe npeobpasoBaHue B LMgpoBon kod. BcTpoeH-
HbIi MMKPOMPOLIECCOP NEPECUNTLIBAET 3HaUYeHMe LncbpoBOro Koaa, NPoOnopLMOHanIbHOE N3MEPEHHOMY
COMNPOTMBIEHNIO UNWN HAMNPSXKEHWIO, B 3HAUYEHME TeMNepPaTypbl. Pe3ynbTaTbl MU3MEPEHUIA OTOBPaXKaKoTCS
Ha MHAMKATOPHOM Tabno.
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PykoBoAacTBO no skcrinyataumm v1.0

1.4.2 Yctpowncteo

MNpeobpazosaTtenn TEPKOH (aanee — npubopsbl) BbINO/HEHbI B HACTONIbHOM UCMOJSTHEHWM.

Jlnuesas naHenb Npubopa NokasaHa Ha pucyHke 1.

341 2

LMKN - TEPMOCTAT
¥

2 3
ooo

MPECEPAIOBATENL
% CHMIHANOE TC U TN

DI,
e TEPKOH

PucyHok 1 — JinueBas naHenb

1 - nHaukaTopHoe Tabno, npeaHasHayeH-
HOe ANs BblBOAA 3HAYEHUIN n3MepsieMbixX
BE/IMYMH HanNpsKeHUs!, COMpPOTUBIEHMUS
WM TeMnepaTypsbl, a TakkKe, yCTaHaBu-
BaeMblX MapaMeTpoB (rpagympoBOYHbIX
KO3(p(PULMEHTOB, peXxxMMoB paboTsl, Sp-
KOCTW N KOHTPACTHOCTU Tabno u T.4.);

2 - naHenb ynpaeneHus, coctoswas u3 18
KHOMMOK, C MOMOLLbIO KOTOPbIX OCYLLEeCTB-
NSeTCca yrnpaBneHWe CUCTEMHbIM MEHIO
npubopa;

3 - uHaukaTop  paboTbl
CXeMbl;

4 - nHamkatop paboTbl TepMocTaTa BHYT-
peHHero 3TasioHa.

N3MepUTENIbHOM

Ha 3agHel naHenu npubopa (pUCYHOK 2) pacrosioXeHbl:

1 s N

2 . ° 5
/_

3] 5
/——

\]:Ib =1 (]

PucyHok 2 — 3agHas naHenb

1 - KNeMMHasi MaHenb ANs MOAK/IHYEHUS
TepmonpeobpasoBaTenen CONpoTuBe-
HWS1 M Tepmonap;

2 - CeTeBOW NpefoXpaHUTeNb;

3 - ceTeBOW BbIK/tOYaTENb;

4 - ceTeBOW Kabesb;

5 - pa3beM nogkntoyeHns kabensi CBs3u C
KOMMblOTEPOM;

6 - pasbeM noakyeHns kabens ynpaene-
HWsi komMmyTaTopoM TEPKOH-K.



Mpeobpazosatenu curHanos TC u TIN npeunsmoHHble TEPKOH PykoBoacTeo no akcnnyataumm v1.0

1.5 MapkupoBka

1.5.1 Ha nvueBoit naHenn NpubopoB HaHECEHBI:

* TOBApHbIM 3HAK NPeanpUATUS-U3roTOBUTENS;

* HaumMeHoBaHue 1 06o3HayeHune npmMbopa;

» 0603HayYeHMe opraHoB yrnpasieHns U UHANKaUMK;
* 3HaK YTBEPXAEHWUS TWNa CPeaCcTBa U3MEPEHUN.

1.5.2 MapKk1MpoBoYHas Haknelka, pacrosioXeHHas Ha 3a[iHel NaHenu NpubopoB, COAEPXKUT:

e TOBapHbIV 3HAK NPeaAnpUATUS-U3rOTOBUTENS;

* HauMeHOBaHWe 1 0603HauYeHne Nprbopa;

* 3aBOACKOW HOMEp MO CUCTEME HyMepaLMK NpeanpuUsTUsS-U3roToBUTENS;

e eOMHbIN 3HaK ObpalleHVs MPOAYKUMM Ha pblHKE rOCyAapCTB — UYSIEHOB TaMOXEHHOro
COI033;

* [aTy U3roTOB/IEHNS M 0603HAYEHMS Pa3beMOB MOAKTOUEHNSI.

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

1.6 YnakoBka

1.6.1 B AWMK, N3roTOBNEHHbIN MO YepTexaM NpeanpusiTUsi, YI0XEHbI KOMMIEKTYHOLLME B COOT-
BETCTBMM C NEepeYHeM, yKasaHHbIM B Tabnuvue 3.

PYKOBO,CI,CTBO no aKcniyataumm n METOAMKa NOBEPKN NOMELLEHbI B MONMSTUNEHOBBIN MAKET.

1.6.2 B ynakoBO4YHOM NUCTe yKa3aHbl crieayowme CBeeHNs:

* HaMMeHOBaHWe 1 agpec NpeanpuUATUS-U3roToBUTENS;

* HaMMeHOBaHWe 1 HoMep Npubopa;

*  KOMMEKTHOCTb Npubopa;

* [iaTa YNaKoBKM;

*  MoANMCb YNaKoBLUMKA M NeYyaTb NpeanpusiTUS-n3roToBuUTeNs.

2 ONMNCAHUE N PABOTA CUCTEMHOTI'O MEHIO

2.1 CucteMHOe MeHI0

2.1.1 YnpaBneHue pexxuMaMn U3MepeHuini, BBOA NapaMeTpoB TepMonpeobpasoBaTenei, rpaay-
MPOBKa BHYTPEHHErO 3TasIoHa OCYLLECTBSETCS C MOMOLLBbIO CUCTEMHOIO MEHHO.

CUCTEMHOE MEHIO COCTOUT U3 BOCbMU MYHKTOB, KaX/bl NMYHKT MMEET Ha3BaHME M NOPSAAKOBbLIN
HOMep OT 1 A0 8 BKOYUTENBHO.

[ins Bxoda B CUCTEMHOE MEHIO U3 peXuMa M3MepeHuin cneayeT HaxaTb kHornky MEHHKO (oHa
CoBMelLleHa € umdpoBoi kKHomnko 1).

Mpy BXOAE B MEHIO HA MHAMKATOPHOM Tabnio BbIBOAUTCS COOBLLEHNE «MeHI0 HAaCTPOMKKN Npu-
6opa». Bblbop TpebyeMoro nyHKTa MeH0 MOXXHO OCYLLECTBATbL ABYMSI cnocobamu:
* nepeMelleHneM C NOMOLLBIO KHOMOK 4@, » uin 4, ¥;
* HenocpeaCTBEHHbIM BBOAOM MOPSAKOBOrO HOMepa MyHKTa MEHHO Mpy MOMOLWM LUM@POBbLIX
kHonok oT 1 ao 8.

Mpun Bxoae B NO6OM MYHKT MEHIO Ha MHAMKATOPHOM Tabno O0TOBpaXxaeTcs Ha3BaHME MyHKTA
MEHIO C ero NopsiAKOBbLIM HOMEPOM B JIEBOM BEPXHEM Yriy.

Bxoa B BbIOpaHHbIN MYHKT MEHIO OCYLLECTBNSETCS HaxaTueM kHornkv BBO[L, BO3BpaT B peXUM
namepeHuni — kHonkoi OTMEHA.
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2.2 Beoa napaMeTpoB

2.2.1 B cnCTEMHOM MeHI0 Npubopa AENCTBYIOT CreAyoLMe CoralleHuns:

* KHonka BBOJ] npeagHa3HayeHa AN NOATBEPXAEHNS AEACTBUE;

e kHonka OTMEHA — ana oTMeHbl AENCTBUS;

* [N5 BBOAA HOBOIO YMC/IEHHOrO 3Ha4YeHus1 napameTpa cneayeT HaxaTb kHonky CBPOC (oHa
COBMelLeHa C LncpoBon KHoMkon 2). MNpexHee 3HaYyeHne napamMeTpa MCHE3HET M Ha Tabno
NOSIBUTCSA Kypcop B BMAE MUrarowero rnpsMoyrosibHuka. MNpu Haxatum undpoBbIX KHOMOK
oT 0 00 9 Ha MecTo, OTMEYEHHOE KypcopoM, byaeT BBeaeHa COOTBETCTBYOLWAS uudpa u
Kypcop CABMHETCS Brnpaso. [MopsAoK Yncia BBOAUTCS NOCNE HaXaTus KHOMKM 4 1 nosiene-
HMs cumBona «E». OLuMBOYHO BBEAEHHBI CMMBOJT MOXHO YAaNUTb KHOMKOM 4a, 3anuchb BBe-
[IEHHOro 3Ha4YeHust B NamMsiTb Npubopa ocylectensieTcss kHonkov BBOA,. KHonka OTMEHA
BOCCTa@HaB/IMBaET MNpexHee 3Ha4YeHne napameTpa.

2.3 Hactpoiika nHagukaTopa

2.3.1 MNyHKT MeHo 1 — «HacTporka MHAMKaTopa» npeaHasHayeH Anst HaCTPOMKKU SPKOCTU o-
HOBOW MOACBETKM N KOHTPACTHOCTU MHAMKATOPHOro Tabno 1 (pucyHok 1).

Mpwn HaxkaTumn kHonkn BBOJ, — Ha HAMKATOpe NOSABNSAIOTCA 3Ha4YeHNs AByX NapaMeTpos «[loa-
cBeTka» un «KoHTpacT». CneBa OT NapaMeTpoB HAaX0oAMTCA Kypcop B, KOTOPbI NepeMeLLaeTcs KHomM-
KamMn 4 nan §. C NOMOLLBIO KHOMOK 4, ® MOXHO YCTaHOBUTb 3HayeHue BblbpaHHOro napameTpa B
ananasoHe ot 0 go 100 %. KHorka @ yMeHblUaeT 3HaYyeHne napaMeTpa, KHOMKa = — yBenuunBaeT
ero.

3anuncb YCTaHOB/IEHHOIO 3HAaYeHMsl B NaMsTb Npubopa ocyulectenseTcs kHornkon BBOA.

2.4 Hactpoiika KOMMyTaTopa

2.4.1 MyHKT MeHI0 2 — «HacTpoiika KOMMyTaTopa» npeAHa3HayeH ASs HAaCTPOWMKU CXEeMbl
ynpasneHust BHeWHUM KoMMmyTaTtopoM TEPKOH-K. KHonkamn 4, s MOXHO Bbl6paTb KOMMYECTBO UC-
NONb3yEMbIX KaHa/loB KOMMyTaTopa B Anana3oHe oT 4 Ao 16. Ecv BHeLWHWA KOMMyTaTop HE UCMONb-
3yeTcs — BbIK/IIOYNTb CXEMY YMPAB/IEHUS.

3anmcb BbI6paHHOrO 3Ha4YeHMs B NaMsTb Npubopa ocyuiecTensieTcs kHonkon BBOM. Bosspat
npubopa B peXuM M3MepeHui ocyllectsisieTcss kHornkoii OTMEHA.
2.5 Pe)xuMbl uamepeHmmn

2.5.1 MNMyHKT MeH0 3 — «PeXXnMMbl U3MEPEHNN» NpeaHa3HayeH A Bblbopa pexxmMa M3MepeHui
KaHanos npubopa.

B BEpXHei CTPOKE MHANKATOPHOrO Tabsio 0TObpaXaeTcsl HOMEP KaHana, a B HUXKHEN — peXuM
n3mMepeHuii: HanpskeHust «U (MB)», conpotusnerusi «R (OM)» nnu Temnepatypbl «t (°C)».

Bblbop HOMepa KaHana OCyLLECTBNSETCS KHOMKaMn &, ¥, BbIGOP peXxuMa U3MepeHnii — KHon-
Kamu 4, ®. 3anMcb BbIOpaHHOIo pexxmnMma ocylecTenseTcs kHonkovi BBOA.

2.5.2 Mpwu BbIGpaHHOM peXxuMe u3MepeHurt TemnepaTtypbl «t (°C)» cneagyeT BbibpaTb TUM WC-
NONb3yeMOro AaTumka Temnepatypbl. Boibop Nnpon3BoanTCs KHONMKaMun 4 1 = 13 CNmncka:

Tepmonapbl ¢ HCX Tuna:

* 1un B (nnatnHopoauii 30 % /NNaTUHOPOANMN 6 %0) .ooevvveeeerrrnniieeeean, TMP (F'OCT P 8.585);
*  TUN E (XPOMENB/KOHCTAHTAH) ..evuueirueeerieeeennesesnsesesnnesesnnesesnnssennnns TXKH (FOCT P 8.585);
* TUN J (OKENE30/KOHCTAHTAH) tvuvierrusernnssernnsssrnnssernnssrsnnssrnnssensnsssnnnnns TXKK (FOCT P 8.585);
*  TUM K (XPOMEB/MIOMESID) .. ieeeennereeeennseeeennnssseennnnsssennnnnsssesnnnnenns TXA (FOCT P 8.585);
®  TUN L (XPOMENB/KOMEIIB) . teruusrernssennnssrsnsssssnsssssnssssnnssssnsssssnsssnsnnsens TXK (F'OCT P 8.585);
*  TUN N (HUXPOCUI/HUCHI) c.ierreiernseennnssesssssssnsssssnssssnnsssnnsssssnsssssnnsans THH (F'OCT P 8.585);
o 71N R (NNaTMHOPOANM 13 Y%/MNATUHA).....ceeeerrrrnnisee e s e eeeeerrnnnnaeeeea s TN (FOCT P 8.585);
o 1N S (MNATUHOPOAMI 10 %/NNATUHA) ....ceeeeerrrriiieee e e s eeeerrrnnnnne e e e e TN (FOCT P 8.585);
* TUN T (MEAB/KOHCTAHTAH) tievuuiirrnssennssrnnssssnnsssssnssssnssssnnnssssnsssnnnnsens TMK (FOCT P 8.585);
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L 1 1 I 1 I P MHOMBUAYaNbHasa rpagynpoBKa;
E e 17 T I 1P WHAMBUAYaNbHasa rpagynpoBKa;
TepMmonpeobpa3zoBaTenn CONpoTUBIEHNS:

¢ TCMuiiiiiirecee e MeaHbIM TepMonpeobpazoBaTtenb conpotmenerus (FOCT 6651);
e TCI (kannMbposka) ..... NNaTUHOBLIN TepMonpeobpa3oBaTtenb conpoTuenenns (FTOCT 6651);
o TCM (MTLLU-90)...cccuiiirirenreneen, NnaTMHOBLIN TepMoMeTp conpoTtusnenns (FTOCT 30679).

3anucb BbIGpaHHOro TMMa AaTyMKka TeEMNepaTypbl B NaMaTb NpUbopa OCyLLEeCTBASIETCS KHOMKOM
BBOJ. Bo3BpaT npubopa B pexuM U3MEPEHWUI OCYLLECTBNAETCS ABOWHLIM HaXxaTWeM KHonku OT-
MEHA.

2.6 EaMHMLUbI N3MepeHni

2.6.1 MNyHKT MeH0 4 — «EANHMLBI M3MEPEHMI» NpeaHa3HayYeH ans Bbibopa eaAnHUL M3MEPEHUI
TeMnepaTypbl 1 BO3MOXEH TOMbKO A1 KaHana, paHee HaCTPOEHHOrO Ha PEXWUM U3MEpPEHU TeMnepa-
Typbl «t (°C)». lNpn 3TOM COOTBETCTBYIOLMA KaHa/ OTMEYaeTcs 3HaKoM “*' B MpaBOM BEPXHEM Yyrny
NHAMKATOPHOro Tabno.

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

3anuncb BbIbpaHHOW eanHWMLIbI M3MEPEHUI B NaMsiTb Npubopa ocyluecTensieTcs kHonkoi BBOA.

2.6.2 ConpoTusrneHue Bceraa usmepsierca B OM, HanpskeHne — B MB.

2.7 NMNapaMeTpbl TEPMOMETPOB

2.7.1 TyHKT MeHI0 5 — «[TapaMeTpbl TEpMOMETPOB>» NO3BOJISIET BBOAUTL NapaMeTpbl 4aTUMKOB
TemnepaTypbl, KOTOPbIE UCMOJIb3YOTCA NPU NepecyeTe N3MEPEHHbIX BENIMYMH HaMNPSHKEHUS Un Conpo-
TUBNEHUS B LUKANTy TeMnepaTyp.

! BBoA napametpoB AaTYMKOB TEMIIEPATYPbl BO3MOXEH TOJIbKO 4/15 KaHasla, PaHee HacTpPOEHHOIo Ha
DEXUM UIMEDEHMI TEMIEPATYDbI. EC/ 4715 KaHa/ia YCTaHOB/IEH PEXUM USMEPEHMN HAMPSIKEHUS
WU/IU COMPOTUBIIEHMNS], TO B HIKHEN CTPOKE MHANKATOPHOIO Tabsio0 OTOBPAXAETCS COOBLYEHNE:! «M3-
meperHne U» niim «HamepeHne R», rnpu 3ToM BBOA NapamMeTpOB HEBO3MOXXEH.

Bbibop kaHana ocylecTBnseTcs KHornkamy # 1 $. Habop BBOAMMbLIX NapaMeTpoB 3aBUCUT OT
TMNa NOAKMOYEHHOro AaTumnka (2.5).

2.7.2 B cnyyae noakntouenus CraHgapTHov tepmoriapsl (ogHa w3 TinoB B, E, J, K, L, N, R, S,
T) — B HUXKHEW CTPOKe 33J1aeTca TeMnepaTypa CBOOOAHbIX KOHLIOB TepMonapbl.

Bo3MOXXHbI TP BapuaHTa NOAKIIOYEHMS] TepMonap:

e cB06OAHbIE KOHLbI TEPMONapbl NOMELLEHbI B TEPMOCTAT C U3BECTHOM TEMMEpPaTypoN;

* Kk cBO6OAHBIM KOHLAM TepMornapbl NPUKPENeH TepMonpeobpa3oBaTesib COMPOTUBIEHUS,
MOAK/HOYEHHBIV K APYroMy KaHany npubopa;

* cB06OAHbIE KOHLblI TEPMOMapbl MOAK/OYEHbI HEMOCPEACTBEHHO K BXOAHbLIM K/EMMaM Mpu-
6opa.

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

Bo BTOpOM cniyuae, TeMmnepaTypa CBOBOAHbIX KOHLIOB TepMonapbl M3MepseTca ¢ nomoLbio TC.

B TPETLEM CNy4dae, TEMNEPATypa BXOAHbIX KIIEMM an6opa onpeaendeTcda BCTPOEHHbIM AaTUN-
KOM.

Bblbop BapuaHTa BBeAeHMs TeMnepaTtypbl CBOBOAHbLIX KOHLOB TI1 OCyWeCcTBNsSeTCS KHOMKaMu
a«pyp,
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2.7.3B cnyyae nogkntoudeHuss  ItazioHHoud  tepmornapsi  («TMMN FOCT 8.338»  unu
«TIMP I'OCT 8.338») — B HWXHEW CTpoke oTobpaxaeTcs coobuieHne «BBO — MapameTpbi» u npu
Ha)xaTun KHorkn BBOJ Ha MHAMKaTopHOe Tabno BbiBOAMTCS Tabnvua napamMeTpoB. B nepByto CTPoOKy
HeobxoaMMo BBeCTM 3HaveHre TO/AC Tepmonapbl COOTBETCTBYIOLLEE TeMMNepaType, KOTOPYIO MMEOT ee
CBO6OAHbIE KOHLbl. 3TO 3HAaYeHWE ONpeaensoT Mo COOTBETCTBYIOLWEN CTaHAAPTHOW rpagyvpOBOYHOM
Tabnuue, ykasaHHou B FOCT P 8.585. [lanee cneayeT yctaHoBUTb 10 nap 3Ha4yeHMn «TemMnepaTypa —
T3/AC», KoTOpble YKa3aHbl B CBUAETENLCTBE O NOBEPKM 3TanoHHon TM. Ans rpaayvposku TN Tabnuua
HaunHaeTcs ¢ TemnepaTypbl 300 °C 1 3akaHuUMBaeTca TeMnepatypor 1200 °C, a ans TNP — ot 600 ao
1500 °C. CneBa OT 3Ha4eHWI TeMMepaTypbl HAXOAMTCS Kypcop », KOTOPbIN NepeMeLLaeTcsl KHOMKaMm
4, ¥. MNocne BHeceHuns Bcex 3HadyeHnn TIAC HaxaTneM kHonkv BBOJZ noaATBeEpAMTL BBO/ MapaMeT-
poB. [11s coXpaHeHus1 MapaMeTpoB B NamsTn npubopa NOBTOPHO HaxaTb KHonky BBO[, npu 3anpoce
«3anucaTtb napameTpbI?». [Ina oTKasa oT 3anncn — Haxkatb kHonky OTMEHA.

2.7.4 B cnyyae noaKtOueEHUs TepMorpeobpasoBatesis COMpOTUB/IEHNS — B HUKHEN CTpoKe
oTobpaxaetca coobueHne «BBOJ — lMapameTpbl» M Npu Haxxatun KHornkv BBOM Ha MHAMKATOpHOE
Tabno BbiBOAUTCA Tabnuua napametpoB TC. Habop napameTpos 3asucut oT TMna TC (2.5) n meToaa
BblUMCNIEHUS TeMnepaTypsbl (MO MHAMBMAYaNbHOW rpaaynpoBke unv no MTLL-90). CneBa OT HUX Haxo-
ANTCS Kypcop P, KOTOPbIM NepeMellaeTcs KHonkamn # n 8. [1ng M3MeHeHWs 3HavyeHus napameTpa,
OTMEYEHHOro KypcopoM P, HaxaTb KHornky CBPOC 1 BBeCTW HOBOE 3HayeHue. YaaneHue owmnboyHo
BBEAEHHOI0 CMMBOJIa OCYLLECTB/ISIETCS KHOMKON 4. BBOA KaXkAoro napamMeTpa 3aBepLUaeTcs HaXaTueM
kHonkn BBOJ, BO3BpaLleHNe NpexHero 3HayeHusi napamMetpa — kHonkoi OTMEHA. [Insi coxpaHeHus
napameTpoB B NamsTu Npmbopa NOBTOPHO HaxkumaeTcs kHornka BBOJ, npw 3anpoce «3anucaTtb napa-
MeTpbI?». /19 0TKa3a OT 3anucK — HaXkxmMaeTcs kHonka OTMEHA.

2.8 Bbibop 3TasnoHa

2.8.1 MNyHKT MeHI0 6 — «Bblbop 3TanoHa» npeaHa3HayeH Ans Bblbopa 3TasnoHa U BBOAA 3Hade-
HMS ero ConpoTUB/IEHNS.

378/10H — 3TO CONPOTUB/IEHME C BbICOKOW TEMMEPATYPHON M AONTOBPEMEHHON CTabUbHOCTbLIO,
OTHOCUTESIBHO KOTOPOro N3MEPSIETCS CONMPOTMBIIEHNE NOAKIIYEHHOIO TepMonpeobpasosaTensi. M3me-
PSITb COMPOTUBIEHUSI MOXHO KakK OTHOCWUTENIbHO BHYTPEHHEro TEPMOCTaTUPYEMOro 3TasoHa nNpubopa,
TakK U OTHOCMTENbHO BHELIHEro 3TasioHa, MOAK/I0YAEMOro MO YETHIPEXNPOBOAHON CXEME K N060My 13
KaHasnoB..

2.8.2 B BepxHel CTpoKe MHAMKATOPHOro Tabno, C NMoMOLLblO KHOMOK # 1 ¥, Bbibupaercs uc-
NOSIb3YEMbIV 3TaNIOH: BHYTPEHHWUI UM BHELLIHWI (MOAKTIOYEHHBIA K U3MEPUTENBHOMY KaHany).

[Ansi U3MEHEHUSI 3HAaUYEHMSI CONPOTUBNIEHUSI BHELLHErO 3TasloHa, paHee 3anMCcaHHOro B HMXKHEW
CTpOKe MHAMKATOpHOro Tabno, HaxaTtb kHornky CBPOC 1 BBECTUM HOBOE 3HAyYeHWe COMpoTUBIIEHUS.
YpaaneHve owmb04HO BBEAEHHOMO CMMBOJIA OCYLLECTBNSIETCS KHOMKOM . BBOA 3HaUeHWsi CONpoTMBIE-
HWS 3aBepllaeTcsd HaxaTtnem kHonku BBO[, Bo3BpalleHue MpeXHero 3Ha4yeHWs COnpOTUBIIEHUS —
kHornkon OTMEHA.

CoxpaHeHune 3Ha4YeHnsi CONPOTUBEHUS B NaMsATH Npnbopa OCyLLEeCTBASETCS NOBTOPHbLIM HaXa-
TveMm kHornkv BBO[M npu 3anpoce «3anucaTb napaMeTpbi?». [nsg oTkasa OT 3anvcy — HaXXMMaeTcs
kHonka OTMEHA.

2.9 N'papympoBka (kannbpoBka) BHYTpeHHEro 3TasioHa

2.9.1 MNyHKT MeHo 7 — «KanubpoBka BHYTPEHHero 3TasioHa» MO3BOJSISIET CKOPPEKTUPOBATb
3Ha4yeHne COnpOTMBIIEHMS BHYTPEHHEro 3TasloHa MO 3Ta/IoHHOMY COMPOTMBAEHWUIO, NOAKIIOYEHHOMY K
ntoboMy nameputenbHOMy KaHany. KHonkammn 4, % BbibpaTb KaHan, K KOTOPOMY MOAKOYEHO 3TaNOH-
HOe COMpOTMBIIEHNE, U NocNe HaxaTusl kHornku CBPOC, BBECTU AeCTBUTENIbHOE 3HAUYEHNE CONPOTUB-
NeHns 3TaNoHa, YKa3aHHOE B €ro CBUAETENbCTBE O nosepke (CM. 2.8.2). 3aBepLunTb 3anncb 3HaYEHUS
CONpoTMBEHMSA HaxaTueM kHonkv BBOQ. MNpyv NoBTOPHOM Ha)xaTum kHornkun BBOQ, Ha Tabno no-
ABUTCA BONpoc: «KannbposaTtb?». [loaTBEpAMTL CBOE HaMepeHue HaxaTtueM kHorkv BBOQ, nocne
KOTOPOro B TeYeHNe HEeCKONIbKUX CeKyHA ByaeT Npon3BoAMTLCS KOPPEKTUPOBKA 3HAYEHMS BHYTPEHHENO
3TasIoHa OTHOCUTESIbHO MOAK/IFOYEHHOIO CONPOTUBIIEHUS.
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MNMocne okoHYaHMsa rpaaynpoBku HaxkaTb kHonky OTMEHA. MNMpeo6pa3osaTtens TEPKOH nepen-
AET B PEXWUM M3MepeHui. MMpoBepuTb 3HAUYEHME COMPOTMBIIEHWSI BHYTPEHHErO 3TajfloHa MOXHO B
NyHKTE MeHI0 6 «Bbibop 3TanoHa».

2.10 NapameTpbl punbTpaumnmn

2.10.1 NyHKT MeHto 8 — «[llapameTpbl punbTpauun» NO3BONSET yrNpasnsaTb UNMGPOBLIM Pub-
TPOM, KOTOPbIM NCNONL3YEeTCS ANs CTabunm3aumm nokasaHu npeobpasosatenss TEPKOH npu BbIcCOkOM
YPOBHE LWyMa.

®OUNbTPp XapakTepusyeTcs AByMsl MapaMeTpaMu: noporoM (OKHOM) U rnybuHoi. Moka curHan
OCTaeTCsl BHYTPY OKHa, OnpeaensieMoro NoporoM B NpoLEeHTax OT Anana3oHa U3MepeHuin, M3MepeHHbIe
3HaYeHusi NOCTYMatoT Ha BXoa GpunbTpa, M Ha MHAMKATOPHOE Tabso BblAATCS OTHUIbTPOBaHHbIE 3Ha-
yeHusi. ECnn curHan nsmMeHsieTcsl Ha BENMUMHY, NPEBbILAIOLLYI0 3HAYeHNe nopora, ¢hunbTp copackiBa-
eTcs, 1 npoueaypa GpunbTpaLmMmn HAYMHAETCS C HOBOrO Ha4aslbHOro 3HaYeHus.

) B npouecce ycrarosnermns gunbTpa HOMEp COOTBETCTBYIOLIErD KaHANA MUTAET.

2.10.2 BennuunHy nopora MoXHO YCTaHOBUTb KHOMKamu<e 1 » B anana3oHe ot 0.001 go 100 %.
Mpwn ycTaHoBNeHUM 3Ha4veHns nopora pasHoro 100 % 6yaet dunbTpoBaThCa Ntoboe nsmepsieMoe 3Ha-
yeHue. MNybuHa unbTpa onpeaensieT KOMYECTBO MOC/EA0BATENbHbIX M3MEPEHUI, KOTOpble ByayT
y4actBoBaTb B (hOPMMPOBAHUN OT(PUNLTPOBAHHOIO 3HadeHus. Yem 6onbwe rnybuHa dunbTpa, TeM
BblLIe Ka4yecTBO MunbTpaumm 1 bonee 3aTsaHyTbl NepexoaHble NPOLECChl. 3HaYeHue rybuHbl punbTpa
B Avana3oHe oT 2 Ao 100 sBoanTca nocrne HaxaTtusa kHorkn CBPOC. BBog, HYN1eBOro 3Ha4YeHMs OTKIIIO-
YyaeT ¢unbTp. BBOA 3HAYeHMI 3aBepluaeTcs HaxatveM kHonku BBOJM, a BO3BpaT K npeablaylieMy
3HauyeHuio — kHornkon OTMEHA.

SKCrnepMMeHTaslbHO NoAobpaHHbIE OMTUMasbHblE 3HAYEeHMsI Mopora U FybuHbl unbTpa ans
KOHKPETHOr0 MCTOYHWMKA CUMIHasa No3BONSIOT A0OUTLCS XOpOLLEro kayectsa unbTpaummn 6e3 3atsru-
BaHMs1 NepPexoAHOro npouecca.

3 NCMNOJIb3OBAHUE NO HASHAYEHMIO

3.1 dkcnayaTayMoOHHbIE OrpaHNYeHus

3.1.1 lNMpwu pabote ¢ npeobpasosaTtensamm TEPKOH Heobxoammo cobnopath crneayowme orpa-
HUYeHus:

* npubopbl HENMb3S YCTaHABNMBATb BO B3PbIBOOMNACHbLIX MOMELLEHUSAX;

* TemnepaTypa OKpY>atloLlen cpeabl A0/HKHA COOTBETCTBOBaTL 1.1.2;

* He A0nyCcKaeTcs NonajaHue Barn Ha BHYTPEHHWE 3NeKTpuYeckme aneMeHTbl Npnbopos.

3.2 BksiroueHue M BbiK/1louUeHue npubopa
3.2.1 ins BKNOYEHUS/BLIK/IOYEHMSI NPUOOpa NepeBECTM CETEBOW BbIKIOYaTENb 3 (PUCYHOK 2)
B COOTBETCTBYHOLLEE MOMOXKEHUE.

3.2.2 lNMpu BKNtOYEHUM NpUbOpa B TeYEHUE HECKOSIbKMX CEKYHA Ha MHAMKATOPHOM Tabnio oTob-
pakaeTca cooblueHne «CaMokanmMbpoBka» nocrne Yero npubop NepexoanT B PEXUM U3MEPEHUIA.

3.2.3 Ha pucyHke 3 noka3aHO OCHOBHOE COCTOSIHME MHAMKATOPHOrO Tabno npubopa B pexume
N3MEPEHNI.
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Mpeobpazosatenu curHanos TC u TIN npeunsmoHHble TEPKOH PykoBoacTeo no akcnnyataumm v1.0

1 - npu3sHak yyeTa cMeLeHNs BXOLHbIX CUr-

1 2 3 4 5 HalIoE;
f 2 - HOMep KaHasna u3MepeHui (Npu HeycTa-
[ \ HOBMBLLEMCS DUNbTPE OH MUraeT);
- = - ‘I III EEEEE ..:. H =..E ﬂ .1 =-= ™ A v
T i i, _|_ [l SR - |: 3 - pexuMm naMepeHuun: B AaHHOM CUTyaumm
T e A OO M 1-h KaHan w3MepsieT TeMmnepaTtypy,
= ":!' el R Sl |__||'-| 2-1 — CONpOTMBIEHNE;

4 - u3MepseMble 3HaYeHus;

PucyHok 3 — UHamkaTopHoe Tabno .
5 - eanHUUbl N3MepeHu.

3.3 NMoaroroBka Kk paborte

3.3.1 MNMpu noarotoBke npubopa Kk pabote HeobxoaNMMO NPOBEPUTHL €ro KOMMIEKTHOCTL (1.3),
MPOM3BECTM BHELLHMIN OCMOTP, YOeauTbLCS B OTCYTCTBUM HapyLIEHWI LENOCTHOCTM Kopryca U npoBe-
PUTb HAAEXHOCTb KpenneHus Bcex pasbeMoB. lNpeobpasosatenn TEPKOH He TpebytoT cneumanbHbIX
YCNIOBUI ANs1 BbINOMHEHMS] MOHTaXa M NOAroTOBKM K paboTe. [Ana obecneyeHnss TeMnepaTypHoOn cTa-
6unbHOCTM, NpMBOP He cneayeT ycTaHaBNMBaTb BONIM3M HarpeBaTeneln, KOHAULMOHEPOB M B MeCTax
AENCTBMSI MPSAMOrO COJTHEYHOrO CBETA.

3.3.2 MNogkntounte NpUBOpP K CETU MUTAIOLLErO HArpsXXeHUsl C MOMOLbID ceTeBOoro kabens 4
(pucyHok 2). Mpwy BKOYEHUN NpubOopa € NOMOLLBIO BbIK/OYaTeNs 3 AO/MKHbI 3aropeTbCs MHAMKATOPbI
LWKJ1, TEPMOCTAT 1 nHavkaTtopHoe Tabno 1 (pucyHok 1).

3.3.3 [1nsa BbixoAa TepMOCTaTa BHYTPEHHErO 3TasloHa Ha YCTAHOBMBLUMINCS TEMMNEPATYpPHbIN pe-
XXMM nporpeTb npnbop B TedeHne 30 MUHYT.

3.3.4 NposepuTb paboTy CUCTEMHOrO MEHIO C NMOMOLLBK KHOMOK ynpasneHus (2.1). JaHHyro
orepaumio MOXHO MpOBOAUTL B NpoLiecce nporpesa npubopa.
3.4 CamokannbpoBka npubopa

3.4.1 Mpunbop BLINOAHAET CaMOKaNMbpOBKY n3MepuTenbHOro npeobpasoBatens vyepes Kaxable
15 MUHYT paboTbl, 0QHAKO ee MOXHO NpoAenaTtb CaMoCTosATeNbHO, Haxatnem kHonku CBPOC B pe-
XUMe N3MEPEHUI.

! llepes BbIrio/IHEHNEM /OO0 UIMEPUTESILHOM OrePaLMM BbIMOIHIIOT POLERYDPY «CaMOKa/mO-
pOBKu» ripnbopa Haxxarmem kHorkv CbPOC.
3.5 NoakntoueHmne K Npubopy namepsieMbix BeJIMYMUH

3.5.1 U3mepsiemoe HanpsxeHue (cM. 1.2.3) U curHan oT TepMonap NoAalTCa C MOMOLbIO CO-
€ANHUTESbHbIX MPOBOAOB Ha kKneMMbl U+ 1 U— COOTBETCTBYIOLLErO KaHana Ha KNIeEMMHOW NaHenu npu-
60pa (CM. puCyHOK 2). lpn 3TOM cneayeT yCTaHOBUTb NEpPEMbIYKY Mexay knemMMmamn U—n I—,

3.5.2 NUamepsiemoe conpoTtuenenue (cm. 1.2.2) u TepMmonpeobpa3oBaTenn CoNpOTUBIEHNS NOA-
K/HOYaKOTCS MO YETLIPEXNPOBOAHOM cxeMe K knemMMmaM I+, U+ n U—, I— COOTBETCTBYIOLLErO KaHana Ha
KNEeMMHoOM naHenu npubopa.

! Coegurerne kinemm I+, U+, U-, I— c KineMMamu 3a3eM/IEHNS HE AOITyCTUMO.

3.5.3 MNMocne npucoeavHeHns AaT4YMKOB TemnepaTypbl K BXOAHbIM KneMMaM npeobpasosatens
TEPKOH cneayeT BbINONHMTL caMokanmbpoBky npubopa Haxxatnem kHorku CBPOC.
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Mpeobpazosatenu curHanos TC u TIN npeunsmoHHble TEPKOH PykoBoacTeo no akcnnyataumm v1.0

3.6 U3mepeHue TeMnepaTypbl CTaHAAPTHbIMU TepMONapamMu

3.6.1 Ins n3mepeHus TemnepaTtypbl CTaHgapTHoW Tl Bbi6paTb TMM MCMOMb3YEMOro AaTyuMKa
TemnepaTtypbl (2.5) u3 paga: B, E, J, K, L, N, R, Svnn T co ctaHAapTHbIMW rpagynpoBOYHbIMWA XapakK-
Tepuctmkamu no MTLU-90, cogepxxawmmuca B namsatn npubopa. B 3aBMCMMOCTM OT cnocoba noaknto-
YyeHns1 CBO6OAHbIX KOHLIOB TepMonapbl K Npnbopy yCTaHOBUTbL B CUCTEMHOM MEHIO NapaMeTpbl CBo6oa-
HbIX KOHLOB (2.7.2) 1 NEPENTU B PEXMUM NU3MEPEHUN.

3.6.2 AnropuTtm paboTbl npubopa:

* BbluMcnsieTcs 3HadeHne TOAC, COOTBETCTBYIOLLEE TeMMNepaType CBO6OAHbIX KOHUOB (2.7);

* cymmupytoTcs 3HadeHust TOC cBoboaHbIX KoHUoB 1 T/C, reHepupyemMon Tepmonapon;

* BbIYMCNIAETCS 3HAYEHNE n3MepsieMon TemnepaTypsbl (t) 4ns CTaHAapTHLIX TepMonap, No CyM-
MapHOMy 3HayeHuto T3C, MeToaoM KyCOYHO-MOMIMHOMMANBHOM annpokcuMaumn MTLL-90
no copmyne:

N .
[:ZCI.-EI, (1)
i=0

rne  F — v3mepeHHas TOAC Tepmonapsl, MB;

G — k03 dUUMEHTBI, 3aBUCALLME OT TUNA TepMonapbl U BENIMUYNHBI HAMPSHXKEHNS, KOTopble
BBefeHbl B NamMsATb npubopa, °C/MB.

3.7 A3MepeHue TeMnepaTtypbl 3TaJIOHHbIMU TepMONapamMm

3.7.1 nsi u3aMepeHns TemnepaTypbl 3TasoHHoM Tl BbibpaTb TMM MCNOMb3yeMOro AaTymka TeM-
nepatypbl (2.5) n3 paga: «TMMN FTOCT 8.338» nnu «TMNP FOCT 8.338». Npu 3TOM TeMnepaTypy cBob0A-
HbIX KOHLIOB HEO6X0AMMO NoAAepXXMBaATb C MOMOLLbIO TEPMOCTaTa. YCTaHOBUTb 3HadeHne T2/AC, cooT-
BETCTBYOLLEE TEMMEepaType CBOOOAHbIX KOHLIOB BbIOpaHHOM TepMonapsl (2.7.3), 1 BBecTu 10 3HaYeHui
T3AC v3 rpagyMpoBOYHOM XapakTepUCTUKK, NPUBEAEHHOW B CBMAETENLCTBE O MNOBEPKE TEPMOMapbI.

3.7.2 MNpw BbIMMCNIEHMMN 3HAYEHUI TeMNepaTypbl ANS 3TaNoHHbIX T ncnonb3yeTcs MeToa, nNpu-
BeaeHHbIM B FOCT 8.338. BHauane onpeaensetcs npueaeHHoe 3HavyeHne TOAC Kak cyMMa U3MepeH-
Hov TOAC Tepmonapbl 1 T3AC TepMonapbl, COOTBETCTBYIOLLEN TeMMepaType ee CBO6OAHLIX KOHLIOB.
[anee no npueeaeHHoMy 3Ha4veHuto TIC BbluMCSETCA TeMnepaTypa no gopmyrne:

E' npus—Ecsu
, (2)
(4E/1),

t:tCBH,ZI+

roe  Eneus — NpuBeaeHHoe 3HaueHne TOC 3TanoHHoW TepMonapsl, MB;

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

tcany — TEMNepaTypa, COOTBETCTBYIOWAS 3HAYEHUIO Ecsyy, °C;

(AE/At): — npvipawierune T3C aTanoHHON TepMonapbl Ha eanHuuy TemnepaTypbl (MB/°C), B3si-
Toe u3 NOCT 8.338 (tabnuua 3 ansa TN, Tabnuua 4 ana TMP).

3.8 N3mepeHne TeMnepaTypbl TepMonpeobpasoBaTensiMm conpoTUB/IEHUS

3.8.1 Ina n3mepeHust Temnepatypsbl € nomowbio TC BbIGpaTh TMN UCNOMb3yeMOro AaTtumka (2.5)
n3 paga: «TCM», «TCI (kanubposka)», «TCI (MTLL-90)».

3.8.2 lNpn nepsoM ucnonb3osaHmm TC onpeaeneHHOro Tuna BBeCTM ero napameTpbl B NaMsTb
npubopa (2.7.4) ans nepecyeTa 3HAYEHUA COMPOTUBIIEHNS B 3HAYEHMSI TEMMNEPATYpbl. 3Ha4YeHUs na-
pameTpoB TC yKa3blBalOTCA B €ro CBUAETENbCTBE O MOBEPKE UM MHOM TEXHUYECKON AOKYMEHTaLUN.

15



Mpeobpazosatenu curHanos TC u TIN npeunsmoHHble TEPKOH PykoBoacTeo no akcnnyataumm v1.0

3.8.3 AnropuTtmbl paboTbl npubopa:

1) Mpu M3MepeHnMn TemnepaTypbl C NOMOLbO MeaHoro TC MCNONb3YyeTCa PEXUM U3MEPEHUI
«TCM»,

PaccuntbiBaeTcst OTHOLWeHWe no ¢dopmyne:

R
Ry
roe  Re— 3HadeHue conpoTmeneHus TC coOTBETCTBYIOLLEE n3mepsieMon Temnepatype (t);

Ry — 3HaudeHue conpoTmenernsa TC npu 0 °C, koTOopoe BBOAUTCS B NaMsaTb Npubopa Kak napa-
meTp TC.

PelaeTcs MHTEpnonsunMoHHOe ypaBHEHME OTHOCUTENBbHO TeMnepaTypbl AN Anana3oHa oT Mu-
Hyc 10 go 200 °C no ¢opmyne:

VV, =1+a-t, (4)

rae o — KaJMbpoBOYHbIN KOI(PMDULMEHT, €ro CTaHAApPTHOE 3HAYEHNE PaBHO:
o ana MegHOro TC € Wigo = 1.4260 ...ceeveniiiieinie e eeene e een e a = 4.26:1073 °C?
o AN MeOHOTO TC CW100 = 1.4280 ceuuienienieeieeeeeneseneesseenssensesnsesnseens o = 4.28-1073 °C!

2) MNpw n3mepeHnmn TeMnepaTypbl C NOMOLLbIO NIATUHOBOIO TepMonpeobpa3oBaTens CoNpoTUB-
neHus B cootBeTcTBuM ¢ FOCT 6651 ncnonbayetca pexum namepennin «TCM (kannbpoBka)».

Mo cdopmyne (3) paccunTbiBaeTcs OTHoLeHUe W, @ 3aTEM BbIYMCIAIOTCS 3HAYEHMS U3MEPSIEMOV
Temnepatypsbl (t) NyTEM pelleHnsi MHTEPNONSALMOHHbIX YPaBHEHWIA:
* [Nd gManasoHa Temnepatyp oT MuHyc 200 go 0 °C

W,=1+A-t+B-t+C-(r +100) (5)
* Ons gmManasoHa Temnepatyp ot 0 go 600 °C
W,=1+A-t+B-1> (6)

roe A, B, C—koadduumenTsl, npueaeHHble 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 °C?,
B = -5.841.107 °C3,

C = —4.330-107%2 °C*,
e ansa nnatmHoBoro TC ¢ Wigo = 1.3850 (a=0.00385 °C™1):

A = 3.9083.107 °C?,
B = -5.775.107 °C?,
C = —4.183-10"2 °C*,

Mpu ucnonbzoBanum TC ¢ MHAMBUAYanbHON rpaaympoBkoi (MCX) BBoaaTCS KO3(dULUMEHTHI A,
B n C nony4yeHHble 3KCnNepuMMeHTanbHO. B 3TOM ciyyae Takke MCMoNb3yeTcs PeXuM U3MepeHun
«TCIN (kannbpoBska)».
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3) Mpun n3mepeHnn TemnepaTypbl C MOMOLLbIO 3TaNOHHbIX MIATUHOBLIX TEPMOMETPOB CONPOTUB-
nenns (FTOCT 30679) ucnonb3yetcst pexum namepennii «TCIM (MTLLU-90)».

PaccuntbiBaeTcst OTHoOLeHWE no dopmyne:
Rt

W, = ,
Ry o1

(7)

roe  Rc — 3HaueHue conpotueneHus TC npu namepsieMon Temnepatype (t);

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

3HaueHne hyHKUMM OTKIOHEHUS (A W7 BbIUMCNSIOTCA cneaytowmm 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)
rae  a, b, ¢, M — rpagympoBoYHble KO3(MULMEHTBI, NMOyYEHHbIE MO pe3ybTaTaM NOBEPKMU B pe-
MepHbIX TOYKaX, KOTOpPblE BBOAATCS B NaMsiTb Npubopa kak napameTpbl TC.

Mo 3Ha4eHI0 CTaHAAPTHON DYHKUMK W, =W, — AW, (MTLL-90) BblunCnseTCs 3HaYeHne u3me-
psieMoi TeMnepaTypsbl B rpaaycax Llenbcus:
a) Ana AvanasoHa TemnepaTyp OT TPOWHOM ToukM aproHa (83.8058 K) Ao TpoMHOM TOYKKM BOAbI
no gopmyne:
{ i
B ws-0.65

P 0.35

.27.16-273.15 (10)

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

9 i

W, -2.64

t:DO+§,Di'(—r j (11)
P 1.64

rae  Bi v Di — ko3apurumeHTbl cTaHAapTHLIX dyHKUMA MTLL-90, BHeceHHble B NamMsiTh npubopa.
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PykoBoAacTBO no skcrinyataumm v1.0

3.9 YyeT cMelweHus BXoAHbIX CUrHa10B

MNpwn nposeaeHnn VI3MepeHVIl7I MOXXHO Y4YeCTb BEJIMYNHY CMELUEHNA BXOAHbLIX CUIrHa10B, BO3HU-
KaloLMX M3-3a KOHTaKTHOM pa3HuLUbl NOTEHLMANOB UMK U3-3a NaAEHNA HaNps>XeHUA Ha noaBoadLlmnX
npoBoaax npu nNpoTeKaHn BXOAHOIO TOKa.

3.9.1 YueT cMelleHnst BXOAHBIX CUFHANOoB BINOSHSIETCS B Cﬂeﬂy}OU.leﬁ nocneaoBaTebHOCTU:

COeAVHSIIOT Mexay cobol Bce YeTblpe NpoBOAa COOTBETCTBYHIOLLErO KaHasla Co CTOPOHbI UC-
TOYHMKA CMrHana C NoOMOLLbI0 MEIHOM MEPEMbIYKY;

HaxxumatoT kHonky CABWIT, koTopas coBMellieHa ¢ LndpoBol kHonkon 3. B kpaiHei neBoi
Mo3uLUMK MHAMKATOPHOro Tabno HanpoTMB HOMepa 1-ro KaHana NosIBNSETCS MUraOLLMN CUM-
Bon ‘*’;

KHoMkamu 4 1 § BbIOMPAIOT KaHan, Ans KOToporo 6yaeT NpoBoANTLCSA YYET;

rocne ctabunmsaunm nokasaHui Tabno, Haxxmmatot kHonky BBO[L, npv 3TOM 3Ha4yeHne cMe-
LLEHNSI 3aHOCMTCA B NAMSATb Npubopa n 6yaeT yUnTbIBAaTLCA NPU AaNIbHENLLIMX U3MEPEHUSIX.

Mpv AanbHENLIMX U3MEPEHUSIX KaHas, A1l KOTOPOro YYTEHO CMeLLeHMe BXOA0B, byaeT oTMeYeH
3BE3404YKON ‘¥,

3.9.2 ina obHyneHus paHee BHECEHHOro B MamMsATb Npubopa 3HaYeHMs CMeLleHus cneayet
HaxxaTb kHonky CABMI . MNocne Toro, kak cumeon ‘*’ 3amuraeT, HaxxaTb kKHoNky OTMEHA (cumBon '*/
[AO/MKEH NCYE3HYTD).

3.10 CoxpaHeHue 1 BOCCTaAaHOBJIEHME HAaCTPOeK NnoJsib3oBaTesns

3.10.1 lMpwu pabote ¢ TC u 3TanoHHbIMKU TI TpebyeTcs BBOAUTb UX UHAMBUAYaNbHbIE MApaMeTpbl
B namaTb npubopa (3.8, 3.7). MNockonbky 3Ta npoueaypa AOCTaTOMHO TpyAOeMKas, a NMoBTOpSTb ee
HeobXoAMMO NpU KaXXAoN CMeHe AaTyuka, B Npubope npeaycMoTpeHbl ABa 610Kka pe3epBHON NaMsaTy,
B KaXXAOM M3 KOTOPbIX MOXHO COXPaHUTb HAaCTPOWMKK Anst kaHanos 1 un 2.

3.10.2 CoxpaHeHWUsi HaCTPOEK BbIMOMHAETCS B CNeAYHOLLEN NOCeA0BaTENbHOCTH:

Ha)XUMatoT KHorky 0 B pexume mamepeHuni. Ha nHamkatopHoMm Tabno otobpaxaercs aen-
ctBre «CoXpaHUTb HacTPOWKy 1»;

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

Ha)xuMatoT kHonky BBOJ, Ansi COXpaHEHUS! PEXUMOB M3MEPEHUI U 3HAYEHNS NapaMeTpoB
TepMnpeobpasoBaTeneil B BbIbpaHHOM 6110ke NamMsTy;

Ana 0TKasa OT 3anucn — HaxxmmaroT KHonky OTMEHA.

3.10.3 MNpeaBapuTeNbHO COXPaHEHHYO HACTPOMKY MOXHO 3arpy3uTb ONMMCaHHbIM BbILE CMOCO-
60M, BbibpaB aencTeue «3arpy3nTb HAaCTPOMKY» KHOMKaMn 4 1 ¥,

4 TEKYWUA PEMOHT

Bo3MOXHbIE HEMCNpaBHOCTU NpuBefeHbl B Tabnuue 4, BO BCeX OCTanbHbIX Clyyasix BbIXOAa
npubopa u3 cTpost cneayeT obpalatbCa Ha NpeanpusTUe-M3roToBUTENb.

Tabnuua 4

lNpwn3HaK HencnpasHoO-

HewncnpaBHOCTb

CTH

BeposaTHasa npuumHa

Cnocob ycTpaHeHus

Ha npeobpa3soBaTenb
TEPKOH He nocTty-
MaeT HanpsHKeHne
CETU NPW BKJIKOYEH-
HoM TyMbnepe CETb

He cBeTuTCa nHankKa-
TOpHoe Tabno

HeuncnpaseH npego-
XpaHuTenb, 06pbiB B
kabene nutaHus, He-
NCNPABHOCTb BUJIKK
nnn tymbnepa CETb

MpoBepnUTb U CMEHUTb
ceTeBOW NpeaoxpaHu-
TeNb OTPEMOHTUPO-
BaTb CETEBOW Kabesb,
3aMEHUTb BUJIKY MK
Tymbnep
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5 TPAHCNMOPTUPOBAHUE N XPAHEHME

5.1 TpaHcnopTupoBaHue

5.1.1 TpaHcnopTupoBaHue npeobpasosatens TEPKOH B ynakoBaHHOM BUAE NPOM3BOAAT BCEMU
BMAAMM TPAHCMOPTa B 3aKPbITbIX TPAHCMOPTHbIX CPEeACTBaX B YCI0BUSIX XPaHEHWS, COOTBETCTBYHOLMX 3
MOCT 15150.

5.1.2 MNMocne TpaHCNopTUPOBaHUS Npu OTpULATENbHbIX TeMnepaTypax npnbop AomKeH 6bITb Bbl-
AepXaH B paboumx ycnoBusax B yNakoBKe B TeyeHue 24 4acos.
5.2 XpaHeHue

5.2.1 MNpeobpazoBatens TEPKOH Ao BBeAEeHUSI B dKCNyaTaUMIO CleayeT XpaHUTb Ha CKNagax
B YNaKOBKe NMpeanpuaTUs-u3roToBUTENS B YCIOBUSIX XpaHeHusl, cooTeeTcTByrowmx 1 FTOCT 15150.

5.2.2 XpaHeHue npubopa 6e3 ynakoBk/M BO3MOXHO NPV TeMmnepaType OKpy>atoLwero Bo3ayxa
o1 10 go 40 °C un oTHocuTenbHoM BnaxHoctn 80 % npu TemnepaTtype 25 °C.

6 MNMOBEPKA NPUBOPA

MNMoBepka Nprbopa OCyLLEeCTBNASETCS B COOTBETCTBMU C AoKyMeHTOM TKJILW 2.206.000 MI «[pe-
obpaszosatenn curHanos TC u TIM npeumsnoHHble TEPKOH. MeToamka NOBEPKW», yTBEPXAEHHbLIM
oryr CHAMAM.

7 NMPOYUE CBEAEHUA

7.1 CBeaeHusa O NpUeMKe U noBepke

MpeobpazoBaTtent curHanos TC u T npeumsnoHHbI TEPKOH 3aBoackoin N2 npo-
LIeN NPUEMO-CAATOYHbIE UCTIbITaHWS U NMEPBUYHYIO NMOBEPKY M AOMYLLEH K MPUMEHEHMIO:

[laTa Bbinycka

M.N
OKK
[laTa nosepku
Knemnmo
MNoseputenb
7.2 CBuperenbCcTBO 06 ynakoBke
Mpeobpazosatens curHanos TC u TIM npeumsmnoHHbIn TEPKOH 3aBoackoii NQ yna-

KOBaH COrnacHo TpeboBaHunaM, NpeaycMoTpeHHbIM TY 4221-040-44229117-2007.

[laTa yrnakoBKu

YnakoBKy npou3Ben
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7.3 FapaHTMiiHble 06s13aTeNnbCTBa

FapaHTUIHBIN CPOK, B TEYEHNE KOTOPOrO NPeAnpUaTUE-U3roTOBUTESb 06513yETCS YCTPaHATb Bbl-
SIBNEHHbIE HEWNCMPABHOCTM, COCTABNAET 24 MecAUua OT AaTbl BBOZAA Npubopa B 3KCMyaTaumio, HO He
6onee 25 MecsiLeB OT AaTbl OTNPABKM NOTpebuTento. MapaHTUiHbIE NpaBa NOTPEOUTENS MPU3HAOTCS
B TEUEHME YKA3aHHOro CPOKa, €C/IM OH BbIMOJIHAET BCe TPeboBaHMS MO TPAHCNOPTUPOBKE, XPAHEHMIO
W 3KCnyaTaumm npubopa.

7.4 CBepeHus 0 peknaMmaumax

Mpu Bo3BpaTe Npubopa NpeanpuUSTUIO-U3rOTOBUTENIO A/ TEXHUUYECKOrO OBCTY>XXMBAHUS UMK
peEMOHTa HeobXoAMMO 3ano/HMTL (OPMyY 3anpoca Ha TEXHMYECKOe OB6C/Ty>XXMBaHUE, NPUBEAEHHYIO B
MpunoxeHun B. Mpu HencnpaBHOCTM Npubopa B Nepuos rapaHTUMHOrO Cpoka NOTpedUTENEM AOMKEH
6bITb COCTAB/EH aKT C YKa3aHUEM HEWUCNPaBHOCTEMN.
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8 CBEAEHNA O TEXHUYECKOM OBCNY>XUBAHUN

Bua TexHuyeckoro [omKkHOCTb, (hamunna 1 noannchb "
[aTa obcnyxnuBaHma unm BbIMOJ/THUBLLIErO NpoBEpPUBLLETO f apaHTuHbie
poBEp obs3aTtenbcTBa
pEMOHTa paboTy paboty
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9 CBEAEHUNSA O NOBEPKE

MpeobpazosaTtens curHanoB TC v T npeunsnoHHbii TEPKOH 3aBoackon N2

[Jata
NoBEpPKM

HanMeHoBaHue
NOBEPOYHOro opraHa

3ak/oyeHmne
0 noBsepke

MNMoanucb noseputens,
OTTUCK NMOBEPUTENBHOIO Knenma
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NMPUNOXXEHUE A. TNMEPEYEHb CCblIJTOYHbIX HOPMATUBHDbIX

AOKYMEHTOB

0Ob603HaueHue

HanmeHoBaHue

FOCT 14254-2015 (IEC 60529:2013)

CreneHu 3awmnTbl, obecneynsaemMble 060104-
kamu (Kopg IP)

MOCT 6651-2009

CN. TepmonpeobpasoBaTenv CONpOTUBNEHUS
U3 NNaTUHbI, Mean n Hukens. ObLime TexHuYe-
CKne TpeboBaHUs 1 METOAbI UCTbITaHWUIA

OCT 8.461-2009

CN. Tepmonpeobpa3oBaTenv CONpOTUBIEHUS
13 NNaTuHbI, Mean n HUKensi. Metoamka no-
BEPKM

MOCT P 8.585-2001

[ocynapcTBeHHasi cucteMa obecneyeHns eanH-
ctBa u3mepeHui (F'CU). Tepmonapbl. Homu-
HasbHble CTaTUYeCKNe XxapakTepuCTUKN Npeob-
pa3oBaHus

rOCT 8.568-99/rOCT P 8.571-98

FocynapcTBeHHas cucteMa obecneyeHns eamH-
cTBa n3mepeHuii (FTCU). TepMoMeTpbI CONPOTMB-
NEHUs NNAaTUHOBbIE 3TaNOHHbIE 1-ro 1 2-ro pas-
psgoB. MeToanka noBepkn (ayTeHTUYeH

FOCT P 8.571-98)

MOCT 8.338-2002

'CU. MpeobpazoBaTtenu TepMo3sieKTpuyeckme.
MeToanka rnosepkn

MOCT 22261-94

CpenctBa M3MepEHUIA 3NIEKTPUYECKUX U MarHUT-
HbIX BEIMYMH. ObLIMe TEXHUYECKUE YCIIOBUS

FOCT 14192-96

MapKupoBKa rpysoB

FOCT 30679-99/TOCT P 51233-98

TepMoMeTpbl CONPOTUBNEHUS NIATUHOBBIE 3Ta-
NOHHblE 1-r0 1 2-ro pa3psaos. Oblwme TexHu4ye-
ckune TpeboBaHus (ayTeHTUYEH

FOCT P 51233-98)

MOCT 15150-69

MawwuHbl, NpubopbI U Apyrne TEXHNYeCcKme ns-
naenvisi. ICnonHeHus Anst pasnnyHbIX KnMMaTu-
YeCcKux panoHoB. KaTeropum, ycnoBust aKcnya-
Tauum, XpaHeHWs! U TPaHCMOPTMPOBaHUS B Ya-
CTW BO3AEMCTBUSI KIIMMaTUYECKMX (hakTOpPOB
BHeELUHeN cpeabl

TY 4221-040-44229117-2007

MNpeobpazosaTens curHanos TC u TI npeumsu-
OHHbIN «TEPKOH». TexHn4yeckme ycrnoBus
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NMPUNOXEHUE b. TNMPUMEPbI NPUMEHEHUA NMPUBOPA

1 WN3MepeHue TeMnepaTtypbl TepMOMETpPOM conpoTtusneHusa 3TC-100

1.1 NoaknounTb 3TanoHHbI TepmoMeTp 3TC-100 3-ro pa3psaa K NepBoMy KaHasy Mo YeTbl-
PEXMPOBOAHONM CXeEME B COOTBETCTBUM C 3.5.

1.2 Mocne noakntoyeHnsa HaxaTb kHonky CBPOC ana camokanubposku npubopa.

1.3 Ecnv nepBbilii kKaHan paboTaeT C yY4ETOM CMELLEHMS] BXOAOB (B KpaWHEN NEBON No3uvuun
BEPXHEW CTPOKM MHAMKATOPHOro Tabno oTobpaxkaeTcs cumeon ‘*') — cneayet ybpaTb y4YeT CMeLleHns
HaxkaTnem kHonku COABMWMI. lNMocne Toro, kak cumeon ‘*’ 3amuraet, HaxaTb kHonky OTMEHA (cum-
BON “*’ nO/MKEH UCYE3HYTD).

1.4 BblbpaTb pexuM U3MepeHni, YCTaHOBUTb TUM AaTUMKa M BBECTM €ro napaMeTpbl B CUCTEM-
HOM MeHI0 npubopa. [ns BXoda B CUCTEMHOE MeHK npubopa HaxaTb kHonky MEHKO. HaxaTtuem
KHOMNKK 3 BbibpaTb «PeXxxnmbl namepeHnin» n Haxxatb BBOL,. C NOMOLLbIO KHOMOK 4, ® BbIOpaTh peXxunM
namepenun «t (°C)». Haxxatb kHonky BBOJ,, C NOMOLLbIO KHOMOK 4, ™ BblI6paTh TN AaTYMKa TeMne-
paTypbl «TCI (MTLLU-90)», noBTOpHO HaxaTb kHonky BBOA. HaxaTtnem kHonkn OTMEHA BbinTh 13
3TOro MyHKTa MEHIO.

1.5 HaxaTtnem kHonku 4 unu § BbIbpaTh «EANHMLBI n3MepeHuii» 1 Haxxatb BBOA. C nomo-
b0 KHOMOK 4a, W BblbpaTb HEOOXOAUMYIO €ANHULY W3MEPEHMI TeMnepaTypbl, Hanpumep, «°C» u
HaxkaTb BBOA.

1.6 HaxaTtnem kHorkn 5 vnn & BblbpaTb «llapaMeTpbl TEPMOMETPOB» U ABaXAbl HaXaTb
BBOJ. Ha vHamkaTopHoM Tabno 6yayT oTobpa)kaTbCs ABa NepBbIX napameTpa u3 cnucka. Cnesa ot
nepBoro napametpa «Rg» (conpotusneHune Tepmometpa npu 0.01 °C) 6yaeT pacnonoxeH Kypcop ».
HaxaTb kHonky CBPOC. NpexxHee 3HayeHne Ro O4UMCTUTCH U NOCSe 3HaKa paBeHCTBa NosSBUTCA Kypcop
B BWAE MMUraloWero npsMoyrofibHWKa. B3ATbIN B KayecTBe npuMepa TEpPMOMETP 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, yAaNUTb €ro KHOMKON 4, 1 BBECTU
CMMBON 3aHOBO. Y6eauBLIMCL, YTO 3HAYeHWe BBEAEHO BepHO, HaxaTb kHorky BBO[. Haxatuem
KHOMKM ¥ NepemMecTuTb Kypcop K C/eaylolweMy NapaMeTpy «a» M, BbIMOSIHSIS ONMCaHHbIE Bbille AeW-
CTBMS1, BBECTU ero 3HadeHne «—0.001559» (B cOOTBETCTBMM CO CBUAETENBLCTBOM O noBepke). Nepeme-
Las Kypcop BHWU3 MO CMWCKY, BBECTU 3HAaUYEHWUSI OCTasIbHbIX MapaMeTpoB 1 HaxaTb kHorky BBO[. Ha
Tabno NosIBUTCA BOMPOC: «3anucaTb NapaMeTpbi?» — MNOATBEPAUTL 3anvCb MOBTOPHBLIM HaXXaTUEM
kHornkn BBOA,.

1.7 [ns BbixoAa M3 CUCTEMHOrO MEHIO M MEpPEXoda B PEXMUM M3MEPEHWUI HaXxaTb KHOMKy OT-
MEHA. B BepxHell CTpoke MHAMKATOPHOro Tabsio NOSIBUTCS 3HAaYEHNE M3MepPSeMON TeMMepaTypbl.

1.8 Mpun HeobXxoaANMMOCTU U3MepeHUn TeMnepaTypbl TEPMOCTAaTMPOBAaHHOIMO 06bekTa C koneba-
HMeM TemMnepaTypbl B npegenax +£0.01 °C (ans obecneyeHunsi cTabubHOCTM NOKa3aHWi npubopa) cre-
AYET BKOUNTb PEXUM punbTpaumnn. [ns 3Toro BOMTU B CUCTEMHOE MEHIO HaXxaTueM kHorkn MEHHO.
HaxkatneM kHonku 8 nnn 4 BbibpaTb «lMapameTpbl punbTpaunn» n Haxatb kHonky BBOA. C nomo-
LLbIO KHOMOK 4, ™ ycTaHOBWUTb nopor dunbTtpa 0.1 %. Mocne HaxaTuns kHonkun CBPOC BBECTU 3HaYe-
HWe rnybuHbl punbTpa, paBHoe, Hanpumep, 10. MNpoueaypa BBOAA YMCNEHHBIX 3HAYEHWUM OMMCaHa
B 2.10. Bbixoa 13 MeHI0 — ABOMHbIM Ha)kxaTneM kHonkn OTMEHA.

MNpeobpasoBaTtens TEPKOH roTtos K paborTe.
2 WN3mMmepeHue TeMnepaTypbl TepMONapou

2.1 MopkntounTb TepMonapy, Hanpumep, TMna R (nnatuHopoaun 13 % — nnaTuHa) KO BTO-
poMy kaHany. CBo6oAHbIE KOHLIbI TEpMOMNapbl MOMECTUTb B HY/IEBOM TEPMOCTAT U MOAKOUNUTL UX Me-
HbIM NPoBOAOM K Knemmam U+ n U— BTOporo kaHana npeobpasosatens TEPKOH. CoeauHntb Mexay
coboit knemmbl U= n I—,
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2.2 Mocne noakntoyeHns Haxatb kKHonky CBPOC ans camokanvMbpoBku npubopa.

2.3 MNpu “3MepeHnn TemnepaTypbl TEPMOMAPON CleayeT yuuTbiBaTb BXOAHOE CMELLEHME Ka-
Hana. [ns 3Toro coeamMHunTb cBOboAHbIE KOHUbI T Mexay cobov MeaHOW NepeMbIYKOM B MecTax MX
NpUCOEAMHEHNS K MeAHbIM MPOBOAAM B HyneBOM TepMocTaTe. Haxatb kHonky COABWI. B kpaiiHen
NEeBOW NO3VLMKM MHAMKATOPHOro Tabno HanNpoTMB HOMepa MEpPBOrO KaHana NosiBUTCS MUraloWwmin CUM-
BOJ ‘*’, 3aTeM KHOMNKOM ¥ NepeMecTUTb €ro B HUXKHIOK CTPOKY. MNocne ctabunusaumm nokasaHui Tabno
HaxxaTb kHonky BBO[. 3HauyeHue cMelleHunst Byaet BHeCceHO B naMmsTb npubopa un byaer yunTbiBaeTcs
Npy AanbHENLWMX N3MEPEHMUSIX.

2.4 BblbpaTb peXXuM U3MePEHUI, YCTaHOBUTL TUMN AaTuMKa M BBECTU €0 NapaMeTpbl B CUCTEM-
HOM MeHI0 npubopa. [ina Bxoaa B MeHIo HaxaTb kHornky MEHKO. HaxatvneM kHonku 3 BblbpaTb «Pe-
XWUMbl U3MEPEHUI», U HaXaTb KHonky BBOJ. Ha)kaTueM KHonku ¥ YCTaHOBWUTb B BEPXHEWN CTPOKE
MHANKATOpPHOro Tabno «KaHan 2». 3aTeM KHOMkamu 4@, » BbLIOpaTb peXxuM usmepeHun «t (°C)» u
HaxxaTb BBOJ]. C NOMOLLbIO KHOMOK 4=, w BbIbpaTb TN AaTuMKka TemnepaTtypbl «TepMonapa Tvn R» u
HaxxaTb BBO[. HaxxatneM 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 HEOOXOAMMYIO €AMHULY W3MEPEHMI TemnepaTypbl, Hanpumep, «°C» u
HaxxaTb BBOA.

2.6 HaxatumeM kHonkun 5 nnn ¥ BbibpaTh «lMapamMeTpbl TepMOMeTpoB» U HaxxaTb BBOA. C no-
MOLLbIO KHOMKM ¥ YCTaHOBWUTbL B BEPXHEN CTPOKe MHAMKATOpPHOro Tabno «KaHan 2». KHonkamu 4@, »
YCTQHOBWUTb B HWM)XXHEN CTPOKE WHAMKATOPHOro Tabno peXxuM BBOAA TeMMepaTypbl XONOAHOMO crast
«txon.=XX.X °C», rae XX.X — npeaplayLiee 3Ha4YeHNE YCTaHOB/IEHHOM TeMNepaTypbl. HaxaTb KHOMKY
CBPOC. lMpexHee 3HadeHne TeMnepaTypbl XOJIOAHOrO Cnas OYNCTUTCS M NOCSe 3HAaKa paBeHCTBa Mo-
ABUTCS KYpCoOp B BMAE MUraloLero npsMoyrosnbHuka. Jonycrum, Temnepartypa Hy/leBoro TepMocraTa
paBHa 0.5 °C. Beectu 0, 3aTeM — AeCATUYHYIO TOUKY U 5. Ecnn kakon-nnbo cumBon 6bin1 BBEAEH OLWIK-
604HO — yAanuTb €ro KHOMKOM 4, 1M BBECTM CMMBOJ1 3aHOBO. Y6eAMBLUMCb, YTO 3HaYeHWEe BBEAEHO
BEPHO, HaXxaTb kHornky BBO[.

2.7 Onsa BbixoAa M3 CUCTEMHOrO MEHIO M MEPEXoAa B PEXUM U3MEPEHWUI ABaXAbl HaXaTb
kHornky OTMEHA. B HWXHel CTpoke MHAMKATOPHOro Tabno NosiBUTCA 3Ha4YeHME M3MepsieMon Temne-
paTypbl.

2.8 TMpn HeobX0ANMOCTN U3MEpeHUs TeMnepaTypbl TEpMOCTaTUPOBaHHOIO obbekTa ¢ koneba-
HMeM TemnepaTypbl B npegenax +0.01 °C (ans obecneyeHunst cTabuibHOCTM NOKa3aHui npubopa) cne-
AYEeT BKIKUYNTb peXxnM dpunbTpauun B cooteeTcTemm ¢ 1.8 Mpunoxenus b.

3 IpapgyvpoBka (kannbpoBKa) BHYTpeHHEro 3TasioHa

MNpoBeaeM rpaayvpoBKy BHYTPEeHHero atanoHa npubopa, HanpuMmep, No 3TalIOHHOMY COMpoTMB-
nennto MC3006 (KT 0.001) ¢ gencTeuTenbHbIM 3Ha4YeHMeM conpoTtueneHmns 49.9997 npu 20.0 °C.

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

3.2 TMocne noakntoyeHunst HaxaTb kHonky CBPOC ans camokannbposku npubopa.

3.3 Ecnm nepsbiit kaHan paboTaeT ¢ y4eToOM CMelleHus BXoAoB, (B KpanHel fIeBon no3vumm
BEPXHEW CTPOKU MHAMKATOPHOro Tabno oTobpakaeTca cuMmBon ‘*') — cneayeT ybpaTb YUYET CMELLEHNS
HaxkaTnem kHonky CABMWMI. lNocne Toro, kak cumBon ‘*’ 3amuraet, Haxatb kHonky OTMEHA (cuMm-
BON ‘*' OMKEH UCHE3HYTD).

3.4 [ins obecneyeHns cTabunbHOCTM NOKa3aHWM Npubopa BKIOUUTL pexnM dunbTpauun. Ans
3TOro0 BOWTM B CUCTEMHOE MeHo npubopa Haxatnem kHonku MEHKO. HaxaTtvem kHomku 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. Yb6eauBLUMCb, YTO 3Ha4YeHne BBeAeHO BepHO, HaxxaTb BBOA. Haxatuem kHonku OTMEHA
BbIMTM U3 3TOrO MyHKTa MEHIO.
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3.5 HaxatneM kHonku 3 BbibpaTh «PexxuMbl n3mMepeHmin» un Haxxatb BBOL. C NoMoLLblo KHO-
NOK 4a, W BbIGpaTh peXxunM naMepennii «R (Om)». HaxatneM kHonkn OTMEHA BbIfTK 13 3TOr0 MyHKTa
MEHI0.

3.6 Haxatnem kHonkown 7 BbibpaTb «KannmbpoBka BHYTPEHHErO 3TanoHa» W HaxaTb BBOQ.
Y6eanTbCs, YTO B BEPXHEW CTPOKE MHAMKATOPHOrO Tabno Haanmck «Robp B kaHane 1». Ecnm 3710 He
TaK — U3MEHUTb HOMEp KaHasa KHomnkamMu 4 nnu ¥. B HUXKHEW CTPOKe MHAMKATOPHOro Tabno NosiBMTCS
3HayeHune 06pasLIOBOro COMPOTMBEHUS, NO KOTOPOMY MPOBOANSIAC NOCNEAHSAS rpaayvpoBKa. HaxaTb
kHonky CBPOC. lNMpexHee 3HaveHne «Robp» OUMCTUTCS M NOCe 3HaKa paBeHCTBA MNOSIBUTCS Kypcop B
BUE MUratoLLEro NPsIMOYrosibHUKa. B3sitas B kayecTBe npuMepa MC3006 MMeeT AeNCTBUTENBHOE 3Ha-
yeHue conpoTmeneHns pasHoe 49.9997 OM (B COOTBETCTBUM CO CBUAETENLCTBOM O NoBepke). Beectu
49, 3aTeM AecaTUYHYI0 ToUKy 1 9997. Ecnm kakor-nmbo cumBon 6bi1 BBEAEH OWMOOYHO, yAauTb ero
KHOMKOW 4, 1 BBECTM CMMBOJ1 3aHOBO. Y6eauTbCs, YTO 3HaUYEeHNE BBEIEHO NpaBuIbHO, HaxxaTb BBOAL.
Mpwn HaxxaTum kHonkn BBO[, Ha Tabno nossutcs Bonpoc: «KanubposaTb?». MoaTBepanTb CBOE HaMe-
peHune Ha)kaTheM KHorkn BBOA.

3.7 Tlocne okoHYaHUs rpagyMpoBKkM HaxkaTb kKHONKy OTMEHA. lMNpeobpa3osatens TEPKOH ne-
peraeT B PEXMUM U3MEPEHUM.

3.8 Mocne HaxaTtua kHonky CBPOC n3MepsieMoe nepBbiM KaHasoM COMpPOTUBIIEHNE AO/HKHO
COOTBETCTBOBaTb 3HAUYEHWIO 3TAJIOHHOrO C YYETOM Mnpeaena AonycKaeMon MorpewHocTu npubopa. B
HalleM Cflyyae YCTaHOBMBLUEECH 3HayeHue [O/MKHO HaxoauTbCsd B Amana3oHe 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

3anpoc Ha TeEXHMYECKOEe 06C/yXUBaHNE

Adpec 3aKkasuyunka:
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KpaTKOE OMUCAHNE HENCTIPABHOCTM ..vveeeeeeiiiiurieeeeeeessassuteeeeaaseesaassssssseeaeassassssseseaeeessasansssnseeeaessnnnnsnnnnees

28


http://www.tcpdf.org

