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1 Beenenne

Hacrosmas mMeToauka pacnpocTpaHsieTcs Ha Ipeo0pa3oBare/id H3MepHTeIbHble cepur YTA
moneneii YTA610, YTA710 (mamee mo Ttexkcty — mnpubopsl, npeoOpasoBatenu uiam MII),
usrorasnusaemele Yokogawa Electric Corporation, SImonns (3aBoasr m3rotoButenu: Yokogawa
Electric Asia Pte. Ltd., Cunramyp, Yokogawa Electric China Co., Ltd., Kuraii) u ycranaBiuBaeT
METOIBI M CPEJICTBA X NMEPBHYHON U IIEPUOJUYECKOI MOBEPOK.

HnaTepBan mexay noBepkaMmu — 5 Jer.

Ilynkr 1 (U3menennas pexaxkuus, Him. Nel)

2 Onepauuu MoBepKH
[Ipu mpoBeneHHH NEpBHYHOH M NEPHOAMYECKOH NMOBEPKH NMPHOOPOB JOJIKHBI BHINOIHATHCS
OTepalMH, yKa3aHHble B Tabauue 1

Tabnuna 1
[TpoBenenue onepauuu
H Homep IpH
aVMEHOBaHHE ONepaliy =
myakra MI1 | nepBuyHOM | mepHoauyec-
MOBEpKe | Koil moBepke
1 BHemHui ocMOTp 6.1 Jla Jla
2 OnpoboBaHue 6.2 Jla Jla
3 Onpenenenne OCHOBHOM NOTPEIIHOCTH 6.3 Ha Ha

[Ipumeuanue: fomyckaeTcs MpoBeIeHHE MOBEPKH JUIS MEHBINEro YHC/Ia H3MEpAeMbIX BEIHYHH H
(umu) mns Mensmiero yucna HCX, u (unm) Ha MeHBbIIEM 4YHCIIE NOJAMANa30HOB H3MEPEHHH, ¢
00s3aTeIbHBIM YKa3aHHEM B CBHJETENIBCTBE O MoBepke HHGopMauuH 00 oObeMe NMpPOBEICHHOMH
MIOBEPKH.

Tab6auna 1 (MU3menennas penaxkuus, U3m. Nel)

3 CpencrBa noBepKH
[Ipu npoBezeHHH NOBEPKH MPHMEHSIOT CPECTBA H3MEPEHHIH, yKa3aHHbIE B TabmuIe 2
Tabmuna 2

Howmep HamnMeHnoBanue u THI (yc10BHOE 0003HaYEHHE) OCHOBHOTO HJIM BCIIOMOTaTEIbHOIO
MYHKTa CpeacTBa NOBepKH; 0003HaYeHHE HOPMATUBHOTIO IOKYMEHTA, PErIaMEHTHPYIOIIETO
JOKYMEHTa TexHU4ecKue TpeOOoBaHU H (MIIM) METPOJIOTHYECKHE B OCHOBHBIE TEXHHYECKHE
10 TIOBEPKE XapaKTEPUCTHKH CPE/ICTBA OBEPKH (MM perHcTpanHOHHBIA Ne)
Kommnaparop-xammbpartop yruBepcanbHbiii KM300P (perucrpamuorssiii Ne
6.2 54727-13)

Kambpatop maorodynkunoHanbHemi 1 kommyHukatop BEAMEX MC6 (-R),
(perucTpanoHHbIH Ne 52489-13)

Mynstumetp 3458A (peructpaunonssiit Ne 25900-03)

Kommnaparop-kamibpatop yHuBepcansHbiii KM300P (peractpanuonHsri Ne
54727-13)

Mepa 27IeKTPHYECKOr0 CONPOTHRIICHHS TOCTOSHHOrO Toka MHorosHa4dsas MC
3070-3 (peructpaunonnsiii Ne 50281-12)

Kam6parop maorodyaknuoHansHen 1 kommyrukatop BEAMEX MC6 (-R),
(permctpanuonHsmi Ne 52489-13)

6.3 Tepmometp naGoparopHslii anexTpornsli JIT-300 (peructpanuonnsi Ne 61806-
15)

Vumnasromue nposoaa mo 'OCT 1790-77, TOCT 1791-67 k TII (B cooTBeTCTBHH
¢ tpe6oBarmsamu o 'OCT 8.338-2002)

TTIporpaMMHO-annapaTHblil KOMIUIEKC ¢ oanepkkoit mportokonos HART, BRAIN,
FOUNDATION Fieldbus, Profibus no3Bonstomuii BU3yali3upoBaTh H3MEPEHHBIE
3HAYEeHHS




[Ipumeuanue — JlomyckaeTcs NMpHMEHEHHE CPE/ICTB MOBEPKH, HE NPHBEAEHHBIX B TabiHLe, HO
obecreunBalOIINX onpeieieHHe (KOHTPOJIb) METPOJIOTHYECKHX XapakTepHeTHK nosepsieMbix CH ¢
TpeOyeMoit TOYHOCTBIO.

Tab6auua 2 (M3menennas penakuus, M3m. Nel)

4 TpeboBanus 6e3onacHOCTH

[Ipu nmpoBeeHHH MOBEPKH HEOOXOAMMO COOIIOAATS:

— TpeboBaHus 0€30macHOCTH, KOTOpble npeaycMmarpuBaloT «lIpaBHina TeXHHYECKOMH
SKCIUTyaTallHH 3JIeKTpoycTaHOBOK motpebuteneii» u «lIpaBuna mo oxpaHe Tpyaa I[IpH
IKCILTyaTanuH nekrpoycranoBok» (II0TIY (2014));

— YKa3aHus 10 TeXHHKe 6e30MacHOCTH, IPUBE/ICHHBIE B IKCILTYyaTallHOHHON JOKYMEHTALlHH
Ha TAJIOHHBIE CPEICTBA U3MEPEHHH H CPE/ICTBA UCIIBITAHHH;

— YKa3aHHs 10 TeXHHKe 0e30MacHOCTH, NMPHBEJICHHBIE B PYKOBOJCTBE MO 3KCILTyaTallHH
npeoOpa3zoBareei.

K mnpoBeneHHI0 MoBepKH IONMYCKAKOTCA JIMLA, ATTECTOBAaHHBIE HA IPaBO IIPOBEICHHS
MOBEPKH JaHHOT'O BH/Ia CPEICTB H3MEPEHHUH H MpoIIe/Iie HHCTPYKTaX M0 TEXHHKe 6e30MacHOCTH.

S YeaoBus NOBEePKH H NOATOTOBKA K Hell
5.1 Ilpu npoBeeHHH MOBEPKH JOIKHBI COOMIOAATECA CIIEAYIOIIHE YCIOBHA:

— TEeMIIepaTypa OKpy Karomero Bo3ayxa, °C 2342;

— OTHOCHTEJIbHAS BJIXHOCTb OKPY’KaIOLIEro Bo3ayxa, %, He donee 80;

— arMoc(epHoe naBneHue, klla ot 86 1o 106,7;
— HanpsyKeHHE MMUTAIOIEH ceTH, B 220 5
— 4acToTa MUTaromei cetH, ' 502

— BHEIIHHE 3IEKTPHYECKHE ¥ MATHUTHBIE T10J14, YAaphl H BUOpaliy, BIHAIOMIKE HA paboTy
npuOOPOB H CPEICTB MOBEPKH, TO/DKHBI OTCYTCTBOBATD.

5.2 CpezcTBa NOBEPKH O/KHBI OBITH 3alHIIEHBI OT BUOpalMi ¥ yAapoB, OT BHEIIHHX
MarHUTHBIX H JIEKTPHYECKHX MOJIEH.

5.3 Cpexacrsa moBepkd H O0OpYyZOBaHHE MOATOTABIMBAIOT K paboTe B COOTBETCTBHH C
IKCILUTYaTallHOHHOH JOKyMEeHTallHeH.

5.3 lNoarorapmuBaT NpubOp K paboTe B COOTBETCTBHH ¢ PyKOBOJCTBOM 110 SKCILTYaTallHH
Ha npeoOpa3oBateu, pery1upoBKy BxojoB («Hynb-11Ikana») npu 3ToM He MPOHU3BOIAT.

6 IlpoBeaenne noBepKH
IIpu nepBHYHON MOBEPKE JAOIMYCKAETCs MPOBOIUTEL BEIOOPOUHBIH KOHTpob cornacHo 'OCT

P UCO 2859-1-2007 «ITpoueaypsl BBIGOPOYHOTO KOHTPOJIS MO ATbTEPHATHBHOMY NpH3HaKy. YacTsb
1. [Tnanbl BEIGOPOYHOrO KOHTPOIS MOCJIEA0BATENbHBIX NMapTHH Ha OCHOBE NMPHEMJIEMOrO YPOBHSA
kauecTBay. CrienuanbHbll ypoBeHb KOHTposs S-4, mpuemiieMslii ypoBeHb kavectBa AQL 2,5 %.
Mertox otbopa no 'OCT 18321-73 (c U3menenuem Ne 1).

JlaHHBIE 1O OQHOCTYNEHYATOMY IUIAHY JUI HOPMAJIBHOIO KOHTPOJIA IPH MPHEMIIEMOM
yposHe kadectBa AQL 2,5 % npusezeHsl B Tabiu1e 3.

Tabmuna 3
O6bem naptuu, wr. | O6veMm BeIOOpKH, IT. | IIpHeMoYHOE YKCIIO, MT. BpstoBozoe
YHCJIO, MIT.

ot 2 10 15 BKmIOU. 2 0 1

ot 16 1o 25 BKTIOY. 3 0 1

ot 26 10 90 BKMOY. 5 0 1

ot 91 o 150 Bxmroy. 8 0 1

ot 151 no 500 Brmou. 13 1 2

ot 501 no 1000 20 1 2




Pesynbratel BHIOOPOYHOrO KOHTPOJIS pAclpOCTPaHsAIOTCS Ha Bcko maptHio. [laptHio
CUMTAIOT COOTBETCTBYIOIIEH TpeOOBAHUAM HACTOSIIECH METOAUKH, €CITH YHCIIO JAe(EKTHBIX €IHHHIL
B BbIOOpKE MEHbIIE WIH PAaBHO MPHEMOYHOMY YHCIY, H HE COOTBETCTBYIOIIEH, €CIIH 4YHCIIO
ne(eKTHBIX eIWHHI] B BEIOOpKEe paBHO MM Oosbine OpakoBouHOro uucna. B cioydae nmpusHaHHA
NapTHH HECOOTBETCTBYIOIIEH TpeOoBaHMsAM Bce nNpHOOpPBl M3 JAHHONW MapTHH IOJUIEKaT
MH/IMBH/IyaTbHON TOBEPKE.

[Teprnoaugeckoii moBepke nojsepraercd Kaxaeli npubop. B ciaywsae ecnm momydeHHbIE
3HAQ4YEHUs TMOTPELIHOCTH TNPEBBIMAIOT MPEAeIbHO [OOMYCTHMBIE 3HAY€HHS, TPHBEICHHBIE B
[Ipunoxenun A x HacTosied MeToauKe, NpHOOpP OpaKkyrOT WIIH, M0 COTIACOBAHHIO C 3aKa3UHKOM,
NPOBOAAT HAcTPOMKY BXOJOB B COOTBETCTBHM C PyKOBOACTBOM MO 3KCIUIyaTallkd W TOCHE
3aBepIIEeHHs JaHHOM NpOoLeaypsl, MTOBTOPHO MPOBOAAT ONEPALH MOBEPKH B COOTBETCTBHH C 11.6.3.

6.1 Buemuuii ocMoTp

[Ipu BHEUIHEM OCMOTpPE YCTAHABIIHBAIOT:

- COOTBETCTBHE BHEIIHEr0 BHJA, KOMIUIEKTHOCTH TnpeoOpazoBaTteis TEXHHYECKOH H
IKCILTyaTAllHOHHOH JOKYMEHTALIHH,

- HaJIM4YME U YETKOCTh MApKHPOBKH;

- OTCYTCTBHE MEXAHMYECKHX TMOBPEXKACHHH H Ae(EKTOB MOKPHITHA, BIHAIOIMX Ha
pabotocnocobHOCTE npubopa.

Pe3ynbTarT TNpOBEpKH MNONOKHTEIbHBIA, €CJIH BBINOJHAIOTCA BCE BBIIICNEPEYHCIICHHBIC
tpeGoBanus. [IpH onepaTHBHOM YCTPaHEHMH HEIOCTATKOB, 3aMEYCHHBIX IPH BHEIIHEM OCMOTPE,
MOBEpKa MPOIODKAETCS MO CJIEIYIONIMM ONEPaLHsM.

Moanysukr 6.1 (M3menennas pearaxuns, M3m. Nel)

6.2 OnpoboBanue

6.2.1 Toaxmoyaror Kammbparop MHEOrodyHKUHOHAIBHEI H KomMmyHHKarop BEAMEX MC6é
(-R), Mepy 3NEKTPHYECKOTO COMpPOTHBICHHS MOCTOSHHOTO Toka MHorosnasnyio MC 3070-3 wmm
KoMmmnaparop-kaubparop yuusepcanibHbli KM300P ¥ HCTOYHHK MHTaHHA K COOTBETCTBYIOLIMM
kiaemmaM MIT (B 3aBHCHMOCTH OT CXEMBI TOJIK/IFOYEHH).

6.2.2 TeHepupyloT ¢ 3TaJIOHHOrO NpubOpa 3Ha4YeHHE COOTBETCTBYIOUIEr0 HaCTPOCHHOMY Ha
npeobpazoBaresie THIY BXOJHOTO CHTHAJIA | JIeXallee B Mana3oHe H3MepeHni npeobpasosarens.

6.2.3 TMocne crabmau3alMu MOKAa3aHWM MOBEpseMOro npeoOpasoparelis, CHAMAIOT HX IPH
nomomy Kanubparopa MHorodykumonansHoro u kommynumkatopa BEAMEX MC6 (-R) um
BCTPOEHHOTO JMCIIEs IOBepieMoro mnpubopa, HIH CHEHMATH3HPOBAHHONO IPOTPaMMHO-
annapaTHOro KOMILIEKCa.

6.2.4 TlpeoGpa3oBarte/b CYATAETCS NMPHTOJHBIM K JaibHEHINeH MOBEPKe, €C/IM HA JHCIUICE
noBepseMoro  mpeobpasopaTend = MJIH  JACIUIEE  CHUHTBHIBAIOIIETO npubopa (WM
CIIENHAIM3HPOBAHHOrO0  NPOrPaMMHO-ANIApaTHOrO  KOMIUIEKCa) —HHIMLMPYETCH — 3HAYCHHE
BBIXOJJHOTO CHTHAaJIa.

6.3 Onpeaenenne 0CHOBHOM MOrPeMHOCTH

Onpenenenue ocHoBHO# norpeusocTr MIT B peskume paboTe! ¢ TepMornpeoOpa3oBaTeIsiMH
CONpPOTHBICHHS M JaTYAKaMH HMEIONIMMHA BBIXOJHOH CHTH&1 B BHAC 3JICKTPHHIECKOro
COMPOTHBJIEHUS [IPOH3BOLHTB JUIA 3-X Wi 4-X POBOJHOM CXEMbI MOIKITHOYCHHAS.

6.3.1 Onpeodenenue ocrosnoli abconiomnou nozpewrocmu HII 6 pedxcume usmepenus u
npeolGpazosanus aHaN0208bIX CUSHANI08 INEKMPUYECKO20 CONDOMUGNEHUS UM  HANPA’CEHUA
HOCMOSHHO20 MOKA 8 CUZHANBL CUIbl NOCMOAHHO20 moxa (om 4 00 20 MA).

6.3.1.1 TMorpemHOCTs ONPENENAIOT B NATH KOHTPOJBHBIX TOYKaX, HAXOMAUIMXCH BHYTPH
HACTPOGHHOTO /Mana3’oHa H3MEPeHH, BKIIOYas HIKHHH M BEPXHMH NPEACNEl HACTPOCHHOTO
JHana3oHa.

VeranapmiaioT Ha I cOOTBETCTBYIONIHH PesKHM H3MEPEHHs/ Ipe0dpa3oBaHys CHIHAIIOB.

6.3.1.2 TllogkmoqaloT Mepy JJeKTPHYECKOro CONPOTHBICHHS IOCTOSHHOTO  TOKA
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mHorosHagHylo MC 3070-3 wm kommapatop-kanubparop yrusepcansHeiii KM300P, kamubparop
MHorodyHkuuoHaneHbH 1 koMMmyHHKatop BEAMEX MC6 (-R) mwim nporpamMMmHO-anmnapaTHbIH
KOMIUIEKC, B MCTOYHHMK MHTaHHsA K coOTBeTcTBylomMM kiaemmaMm MII (B 3aBHCMMOCTH OT CXEMBI
MOAKITIOYEHHA).

6.3.1.3 C oaramonHoro mnpudopa BOCHPOM3BOAAT 3HAYEHHE HOPMHUPYEMOrO CHTrHAIA,
COOTBETCTBYIOLIEE NEPBOH KOHTPOIBHOH TOUKE.

6.3.1.4 Tlocne crabuiusanmu nokazaHuil nosepsemoro WII, cHMMarOT MX NpH MNOMOLIH
kanuOparopa MHOropyHknuoHansHoro u kommyHHkaropa BEAMEX MC6 (-R), mporpammHo-
annapaTHoro KOMIUIeKca WK BerpoeHHoro mucies MIL

6.3.1.5 ToBTopsAIOT onepanuy 1o m.nm. 6.3.1.3-6.3.1.4 u1g OCTaIbHBIX KOHTPOJIBHBIX TOYEK.

6.3.1.6 PacCYMTHIBAIOT OCHOBHYK abCOMIOTHYIO MOrpemHocTb (Aasc, OM nam MB) s
Ka)k108 roBepseMoi Touku 1o Gpopmyie 1:

Aaﬁchu.:\r_XJ (1)

re: X, — 3HaueHHe CHTHAJA BOCIIPOM3BOIMMOE TaTOHHBIM npibopoM, OM umu MB;
Xyam — 3HAYEHHE H3MEPEHHOTO BBIXOAHOrO cHraana, OM umm MB;
WIH
— 3HAYEHHE M3MEPEHHOT0 BHIXOAHOTO CHrHana (MA), B JKBHBAICHTE JJIEKTPHYECKOTO
conpotusienns (OM) ni HanpsokeHns (MB) mocTosHHEOTO ToKa, OnpezelsieMoe 1o Gopmy:e 2

I - .
Xu:m = Xaxmin + = IBHXTHIB 0 (X - szmin ) (2)

ax max

Iauxmax '_Isw:min

rze: Xaxmax, Xexmin — COOTBETCTBEHHO BEPXHMH H HM)KHHI MpeJie/ibl HACTPOSHHOIO HHTEpBaa
BXOJIHBIX CHTHAJIOB ToBepsemoro nputopa, (Om wmm MB);
Issxmax, Issxmin — COOTBETCTBEHHO BEPXHHI H HHIKHHI Ipe/ie/lbl HACTPOEHHOrO [Hana3oHa
BBIXOJIHBIX CHTHAIIOB II0BEpAEMOro npubopa, MA;
Liaw — 3HAYEHHE H3MEPEHHOTO BBIXOIHOIO CHIHANA, MA.

6.3.1.7 Tony4eHHble 3HAYEHHs OCHOBHOH abCOMIOTHOH MOrPENIHOCTH BO BCEX KOHTPOJIbHBIX
TOUKAX He JO/DKHBI MPEBBINATH NPEAETbHO JOMYCTHMBIX 3HA4YCHHH, NPHBEICHHBIX B [punoxeHuH
A K HacTOsIIEH METOIHKE.

6.3.2 Onpedenenue ocHogroil abcomomnoti nozpewrocmu HII 6 pedicume pabompr ¢
mepmonpeobpasosamensmu conpomusiaenus (TC).

6.3.2.1 TlorpemnocTs ONMPENENAIOT B MATH KOHTPONBHBIX TOYKAX, HAXOMAIHXCA BHYTPH
HACTPOEHHOTO JMama3oHa W3MEPEHHHl, BKIIOYad HYOKHHM M BepXHHH Npe/ielibl HaCTPOECHHOro
ZHAna3oHa.

VeranasmupaoT Ha UIT cooTBETCTBYIOMMI peXHM H3MepeHHs/peodpasoBaHis CHIHATIOB.

6.3.2.2 TlomkmoualoT Mepy JEKTPHYECKOr0 CONPOTHBICHHSA [MOCTOAHHOIO TOKa
muorosnaunyio MC 3070-3, kamubpatop MHOTOQYHKUMOHAIBHBIH W KOMMYHHKATOp BEAMEX
MC6 (-R) Wi mporpaMMHO-annapaTHeI# KOMIUIEKC, H HCTOUHHK IHTaHHA K COOTBETCTBYIOLIMM
kiaemmam UIT (B 3aBHCHMOCTH OT CXEMbI OJKITIOUEHHS).

6.3.2.3 C osrtajoHHoro npubopa BOCHPOH3BONAT 3HAYEHHE HOPMHPYEMOro CHIHAIA,
COOTBETCTBYIOIIEE MEPBO KOHTPOJIBHOH TOYKE (B COOTBETCTBHH C THIIOM HCX nmo 'OCT 6651-
2009 wiu [punoxennem b k HacTosIIeH METOJIHKE).

6.3.2.4 Tlocne crabuimsammu nokaszanwuii nosepsemoro HII, cHHMAIOT HX MpPH MOMOLIH
kanubpaTopa MHOrOQYHKIHOHAIBHOIO W KOMMYHHKaTopa BEAMEX MC6 (-R), mporpamMmmHo-
annapaTHOro KOMILTeKca Wi BerpoenHoro aucruies MIT.

6.3.2.5 TToBTOPAIOT OMepaiyy mo 1.1. 6.3.2.3-6.3.2.4 ist OCTATLHBIX KOHTPOJILHBIX TOHEK.

6.3.2.6 PacCUMTHIBAIOT OCHOBHYIO aGCOMIOTHYIO MOrpemHocTh (Assc, °C) mns KoM
TIoBepAeMOii To4KH 110 dopmyIie 3:



B g =M g =K, 3)
rae: X, — 3Ha4eHHe CHMTHala BOCIPOM3BOJMMOE 3TAJIOHHBIM MPHOOPOM B TeMIepaTypHOM
skBHBasenTe, °C;
Xiau — 3HAYEHHE H3MEPEHHOT0 BBIXOHOTO cHrHana, °C;
HIIH
— 3Ha4YeHHEe M3MEPEHHOr0 BBIXOAHOTrO cHrHaia (MA), B TemnepatrypHom skBuBanente (°C),
ompenensemoe no popmyne 4:

I =1

Xu.'tu=szmin +I_.m'(xnmax —Xaxmjn) (4)

gwxmax £ gwxmin
rae: Xexmax, Xexmin — COOTBETCTBEHHO BEpPXHHH H HHXKHHH mpe/esibl HAaCTPOCHHOTO HMHTEpBasia
BXOJIHBIX CHTHAJIOB ToBepsemoro npubopa, °C;
Issixmax, Issxmin — COOTBETCTBEHHO BEPXHHH M HHIKHHMH TIpe/ie/ibl HAaCTPOCHHOTO AHamna3’oHa
BBIXOJIHBIX CHTHAJIOB MOBepseMoro npubopa, MA;
Lism — 3HAYEHHE H3MEPEHHOTO BBIXOHOTO CHTHANA, MA.

6.3.2.7 Tlosy4eHHbIe 3HAUYEHHSI OCHOBHON abCOMIOTHOH MOrPENIHOCTH BO BCEX KOHTPOIBHBIX
TOYKAX He JO/DKHBI MPEBLIIATH IPEIebHO IOMYCTHMBIX 3HA4€HHH, IPUBENCHHBIX B [IpHIOKeHHH
A X HacTosIIeH MEeTOIHKe.

6.3.3 Onpedenenue ocroenoi abcomomnou nozpewnocmu HII 6 pescume pabomvi ¢
mepmoanekmpuyeckumu npeobpasosamensmu (T11).

Omnpenenenve OocHOBHOM aGcomornodt morpemnoctd MII B pexmme paboTel ¢
TEPMO3/IEKTPHYECKMMH TIPeo6pa3oBaTe/siMA J0ITyCKAeTCsl IPOBOIUTH B COOTBETCTBHH C II. 6.3.3.1
HJIH B COOTBETCTBHH C 11. 6.3.3.2.

6.3.3.1 Onpedenenue ocHosnoti abconomnou nozpewnocmu HII ¢ omknoyenHou
GHYmpeHHell agmoMamu4eckoil KOMneHcayueli memnepamypel c60000HbIX (x0N100HBIX) KOHYOB
mepmonapwi 6 pedxcume pabomoi ¢ T11.

6.3.3.1.1 TlorpemHoCTs ONPENEIAIOT B MATH KOHTPOJBHBIX TOYKAX, HAXOIAIUIMXCS BHYTPH
HACTPOEHHOrO JMana3oHa H3MepeHHH, BKIIOYas HHKHHA H BEPXHHWH TpPENE/bl HaCTPOCHHOro
nTHanasoHa. YcranasnuBaioT Ha MIT COOTBETCTBYIOIMH pPEeXHM H3MEpEHHs/MpeoOpa3oBaHus
CUTHAJOB ¥ OTKTIOYAIOT BHYTPEHHIOK aBTOMAaTHYECKYO KOMIICHCAIMIO TEMIIEPaTyphl CBOGOIHBIX
(XONOIHBIX) KOHIIOB TepMOMaph! (Jasiee - cXxeMa KOMIICHCALMH X0JIOHOrO crias Wil KXCO).

ITpu nosepke npubopor ¢ HCX tuna «B» pomyckaercs He OTK/IHOYATh CXeMY KOMIICHCALHH
XOJIO/IHOTO cras.

6.3.3.1.2 Cobuparor cxemy cormacHo pucyrky 1. Iloxkmodaior Kanubparop
mHOrodyHKIHOHATEHBIH B kommyHukatop BEAMEX MC6 (-R) mwm MporpaMMHO-annapaTHbIA
KOMIUTEKC, KommapaTop-kanubparop ynusepcanbbii KM300P (¢ MenHbIMH NpOBOAAMH) H
MCTOYHMK ITHTAHHUA K COOTBETCTBYIOMHM Kiemmam UIL



MeaHbie

nposoaa

Kanubpatop |— MoseprembiA WamepuTenbHbii
npu6op npuGop
MCTOYHMK
nUTaHnsA
Pucynok 1

6.3.3.1.3 C ostamonsHoro npubopa BOCHPOM3BOAAT 3HAYEHHE HOPMHPYEMOro CHIHaa,
COOTBETCTBYIOIIEE MEPBOii KOHTPOILHOM Touke (B cooTBercTBHH ¢ THoM HCX no 'OCT P 8.585-
2001/MDK 60584-1:2013 wumm [TpunoxenneM B k HacTosAImEH METOMHKE).

6.3.3.1.4 TMocne crabumm3auuu nokasaHuii moBepsemoro MII, cHHMaOT MX NpPH MOMOIIH
kanubparopa MHOrodyHKuMOHaNEHOTO H KomMyHHkatopa BEAMEX MC6 (-R), mporpaMMmHO-
anmnapaTHOro KOMILIeKca Wil BcTpoenHoro muciuies MIT.

6.3.3.1.5 Tlosropsitor onepanuu mo m.a. 6.3.3.1.3-6.3.3.1.4 i OCTaNbHBIX KOHTPOJIBHBIX
TOYEK.

6.3.3.1.6 PaccuMTBHIBAlOT OCHOBHYIO a6CONIOTHYIO MOTPEIIHOCTh JUIS KaIOH MoBepieMOoi
TOYKH 1o 11 6.3.2.6

6.3.3.1.7 TlonyyeHHBle 3Ha4YeHHs OCHOBHOH abCOMIOTHOH MOrPEIIHOCTH BO  BCEX
KOHTPONBHBIX TOYKAX HE JOJKHBI IPEBBIIIATE MPEEIbHO JOMYCTHMBIX 3HAUCHHH, TPUBEICHHBIX B
[TpunosxeHHH A K HacTOAIIEH METOIUKE.

6.3.3.2 Onpedenenue ocnosnoti abcomomnon nozpewnocmu HII ¢ exniovennol 6Hympente
aBMoOMamu4eckoll KoMnencayueii memnepamypbt c60000HbIX (X000HbIX) KOHYO8 MepMOonapel 6
peacume pabomet ¢ TI1.

6.3.3.2.1 TlorpemHoCTs ONMPENE/IAIOT B MATH KOHTPONBHBIX TOYKaX, HAXOISAIIMXCH BHYTPH
HACTPOEHHOTO /Mana3oHa W3MEpPeHHH, BKMOYas HMKHMA M BEPXHHH Npeaesl HAaCTPOCHHOrO
nuanazona. YeramasnuBaor Ha MIT COOTBETCTBYIOWHMH DPEXHM H3MEpPEHHs/TpeoOpasoBaHHs
CHTHAIOB W BKJIIOYAIOT CXEMy KOMIeHcaumu XosomHoro cmas. CoOupaioT cxemy COTJIacHo

PHCYHKY 2.



MegHble Yammuaowve

npoeoaa (KoMneHcalyWoHHbIe)
STanoHHbIA npoeoaa
TepMoMeTp
n ‘F / n A Vs @
K i oBepReMbl MepUTenbHbI
AT \ \—l/ / npuop npuGop
TepmocTar
McToYHKK
NUTaHUA
Pucynok 2

a) K nosepsieMoMy nmpHOOpY MOAKTIOYAIOT YAIHHSIONINE (KOMIEHCAIIHOHHBIE) IPOBOJA 110
I'OCT 1790-77, TOCT 1791-67 x TII (B coorBercTBrE ¢ TpeGoBanusmu no 'OCT 8.338-2002).
Tun KOMIEHCAMOHHBIX IPOBOLOB JOJDKEH COOTBETCTBOBaTh ycraHosieHHomy THmy HCX mo
I'OCT P 8.585-2001/M3K 60584-1:2013 wim Ilpunoxenuto B k Hacrosimed meronuke. KoHisr
YIUTMHAIOUIMX TPOBOJOB COEIHMHSAIOT C MEIHBIMH NPOBOJAMH, CKPYTKH MpPOBOJOB MOMELIAIOT B
NpOOHPKH, 3aM0IHEHHbIE TPAHCHOPMATOPHBIM MaciioM, a 3aTeM MPOOHPKH MOMEWIAIOT B HYJICBOH
TepmocTaT (WM cocya Jlpioapa, 3amoJHEHHBIH JIbI0-BOAAHOH cMmechio). Temmeparypy B cocyne
Jlproapa KOHTPOIMPYIOT TEPMOMETPOM C NPENENOM JOMycKaeMOH abCONOTHOH MOrpelHOCTH He
Bonee +0,05 °C.

6) IMoaxmouaroT MeaHble MNPOBOAAa K KOMIapaTopy-KaauOpaTopy YHHBEPCAIBHOMY
KM300P.

) [ToaKmo4alOT HCTOYHHMK NHTAHHS, @ TaKKe Kaaubpatop MHOTOQYHKUHOHATBHBIA H
kommynukatop BEAMEX MC6 (-R) wmiam  mporpaMMHO-anmapaTHbIH — KOMIUIEKC K
COOTBETCTBYIOIIMM KJIEMMaM MoBepseMoro npubopa.

6.3.3.2.2 C osramonHoro mnpubopa BOCIPOH3BONAT 3HAYEHHE HOPMHPYEMOro CHrHaia,
COOTBETCTBYIOMIEE MEPBOH KOHTpOIbHOM Touke (B cooTBeTcTBHH ¢ THIIoM HCX no 'OCT P 8.585-
2001/MDK 60584-1:2013 wmm [Tpunoxeruem B k HacToAIeH METOTHKE).

6.3.3.2.3 Tlocne crabummszanuu mokazaHuii mosepsemoro MII, cHEHMAOT HX NpH MOMOIIH
karmbpaTopa MHOrodyHKuHOHaIbHOro W kommyHukatopa BEAMEX MC6 (-R), mporpammuO-
annapaTHOro KoMIUIeKca i BetpoerHoro auciuies ML

6.3.3.2.4 TloropsiorT onepanui 1o m.m. 6.3.3.2.2-6.3.3.2.3 ans OCTalIbHBIX KOHTPOJIBHBIX
TOYEK.

6.3.3.2.5 PaccuMTHIBAIOT OCHOBHYIO aGCOJIIOTHYIO TMOTPEINHOCTh JUIS KaXIO# MoBepseMoi
TOYKH o n 6.3.2.6.

6.3.3.2.6 TlonydeHHble 3HA4YEHHS OCHOBHOM aOCONIOTHOH MMOTrpPeIIHOCTH BO  BCEX
KOHTPONBHBIX TOYKAX C YYETOM IOTPENIHOCTH KOMIEHCALHH XOJIOJHOrO Chas He AO/DKHBI
NpeBBIIATH TIPeJeNbHO AOMYCTHUMBIX 3HAUYCHUH, MpUBeAeHHBIX B IIpHioxkennn A K HACTOSIIEH
METO/IHKE.

Moanynkr 6.3 (M3menenHas penaxuus, Him. Nel)



7 Odopmiienne pe3yIbTaTOB OBEPKH

7.1 TlpuGopsl, npomealHe NOBEPKY € MOJOKHTEIbHBIM PE3yIbTaTOM, IPH3HAKTCSA MOJHBIMH
M JIOMyCKaloTcs K npuMeHeHui0. Ha Hux odopmisiercsi CBUAETENBCTBO O TIOBEPKE B COOTBETCTBHH C
IMpuxazom Ne 1815 Munnpomtopra Poccun ot 02 mrons 2015 r. 1 (41H) CTaBHTCA 3HAK MOBEPKH B
MacropT | JIeJlaeTCcsi COOTBETCTBYIOMIAs 3allMCh B paszese « CBHIETENBCTBO O TOBEPKEY.

7.2 Tlpu oTpUuATeNbHBIX pe3yJbTaTax MOBEPKH, B cooTBeTcTBHH ¢ Ilpukasom Ne 1815
Munnpomropra Poccun ot 02 mions 2015 r., opopmisercs H3BELIEHHE O HEMPHTOTHOCTH.

Paspaboran:

Hay4Hblii cOTpyIHHK

OTZIeIa METPOJIOTHYECKOTO

obecneueHHs TEPMOMETPHH

OI'YIT1 « BHUUMC» JI.A. MapkuH

HauaneHuk
OTJieJ1a METPOJIOTHYECKOro

obecnieyeHHs TEPMOMETPHH
®T'YIT (BHUMMC» " AA Virsaros




IPHUJIOXEHHUE A

MCTpOJlOl'!I‘ICCKHe H TEXHHYCCKHE XapAKTCPpHCTHKH

npeoGpa3zoBarteeii usmepuTeabnbix cepan YTA moneneii YTA610, YTA710

OCHOBHBIC METPOJIOTHYECKHE M TEXHHYECKHE XapaKTePHCTHKH MpeoOpa3oBareneil U3MEpHTENbHBIX cepuH YTA Monenei YTA610, YTA710

npuBeAeHs! B Tabmunax A.1-A.2.
Ta6mma A.1 - MeTpoornueckne XapakTepUCTHKH npeobpasoBatesneii mamMepuTenbHbx cepur YTA Moxemu YTA610

ITpenens! KOIyCKacMOMH
OCHOBHO# MOIPEIHOCTH
(mpm Temnepatype
OKpYXXaloIeH
o()BX4X5X6)
Tun HCX, MuHHMaTBHBIA CPILL (torp) 23:;% nil p— [Tpenens nomyckacMo#l AOMOJHUTELHON
BXOJHbIE Jlmanaszon m3mepennit (V HHTEpBaJI PHBEX abCOMOTHOM MOrPENIHOCTH OT BIMSHHAS TEMIIEPaTyPhl
ams® i rorperHoctTs i /10 °C®
CHIH; H3MEPECHH A6co as | LIAII (Auan) oKpykaromeii cpens! (Aokp)
MOTPEMTHOCTh (ot
AIII (Aaym) | HACTPOSHHOTO
HHTEpBajia
H3Mepenuit), %
Pt100 or 18,52 no ot -200 o o +(0,08 °C + 0,02 %
(0=0,00385°C)| 390,48 Om Jo +850 °C 10°C £0,14°C +0,03 (OT H3MepsieMOH BETHYHHEL))
Pt200 ot 37,04 no ot -200 o o +(0,08 °C + 0,02 %
(0=0,00385°CH| 780,96 Om o +850 °C 10°C 0,25 °C 0,03 (0T H3MEpAEMOii BEIHYUHBI))
Pt500 ot 92,6 no ot -200 o ° +(0,08 °C + 0,02 %
(0=0,00385°C)| 1952,4 Om 1o +850 °C 10°C 0,18 °C +0,03 (oT M3MepseMoii BETHMHHEL))
Pt1000 ot 185,2 no ot -200 ° o +(0,08 °C + 0,02 %
(0=0,00385 °C’H| 2120,5 Om o +300 °C 10°C 0,18 °C 0,03 (oT H3MEpsAEMOi BETMYHHBI))
Cul0 ot 6,331 no or -70 o o +(0,08 °C + 0,02 %
(0=0,00427 °CH 14,82 OM Jo +150 °C 10°C +1,30°C +0,03 (oT H3MepseMOii BETHYAHBI))
Nil20 or 73,10 no ot -70 o o +(0,08 °C + 0,02 %
(0=0,00672°C") | 471,20 Om no +320 °C 10°C £0,14°C *0,03 (OT H3MepsiEeMOH BEIMYHHBL))
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IIpenensl nomyckaemoi
OCHOBHOM IOrpeIIHOCTH

(npu Temmeparype
OKpYy>XalomeHn
4+ o )BX4)5X6)
Tun HCX, MHHEMATE B — L (torp) 23 l'% n(;l pe—— ITpenens! fomyckaeMo#i JOMOIHUTENBHOM
BXOJTHBIE JTuanason m3mepenui HHTEpBAJ ncl:rpelﬁnocrs a6COJOTHOMH MOrPENIHOCTH OT BIIMAHHA TEMIIEPATYPhI
2) - o o((7)
CHrHAIBI WSMepeHMA | o oo AT (Auan) okpyxaromeii cpeas! (Aokp) / 10 °C
MOTPEIIHOCTh (ot
AIIIT (Aaumn) | HacTpoeHHOro
HHTEpBaJa
u3MepeHuit), %o
ot +0,033 no o 0
+0,431 MB or +100 25 °C 3,0 °C +0,03 £(1°C +0,02%
1o +300 °C (ot H3MepaEeMOii BEITMYHHEI))
B BKJIIOY.
cB. +0,431 no ot +300 o o +0,5 °C + 0,02 %
+13,820 MB o +1820 °C 25°%C +0,77°C +0,03 (OT U3MepsieMOit BEJTHUUHBI))
ot -8,825 ot -200
o -2,787 MB Jo -50 °C . +0,40 °C +0,03 (0,08 °C + 0,02 %
E LU BIIROT. 25°C (ot m3MepsaeMoii BEIMYHHEI))
cB. -2,787 no ¢B. -50 1o o
¥76373MB_ | +1000 °C 0,20 °C +0,03
ot -7,890 ot -200 10
Io -2,431 MB -50 °C +0,35 °C +0,03
BKJIIOY. BKJIIOY.
o +(0,08 °C + 0,02 %
J 25°C (oT H3MepsieMOl BEIHYHHEL))
cB. -2,431 cB. -50 o 40.25 °C +0.03 P
Jo +69,553 mB +1200 °C ’ ’
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[penens nomyckaeMoit
OCHOBHO# ITOTPEIIHOCTH
(opu Temmeparype
OKpyXaroie#
o(M(3N4X5X6)
Tun HCX, MU HHMATE BT — P (torp) 23:;2 n(f;)e — IIpenens! gomyckaeMoit JOMOJHUTEIBHOM
BXOJTHEIE Juanazon u3mepenmni (V HHTEPBAT ml))rpelﬁnocrs abCoOMOTHO# MOrPEITHOCTH OT BAMSAHHA TEMICPATYPhI
2) o o o((7)
CHTHABI¢ M3MEpeHuH | o oo oo LIATT (Auan) okpyxatomeit cpensi (Aoke) / 10 °C
TOrPEIIHOCTD (ot
AIIIT (Aaun) | HacTpoeHHOTO
HHTEpBaJIa
H3MepeHuit), %
ot -5,891 ot -200 no
o -1,889 MB -50 °C +0,50 °C +0,03 o o
K BiOmo®. BROROT. 25°C (or Hﬁf?éggemco; 1(;);?1::1'{/:11151))
cB. -1,889 ¢B. -50 1o o
0 +54,886 MB | +1372°C +0,30°C +0,03
ot -3,990 ot -200 mo
1o -1,269 MB -50 °C +0,5 °C +0,03
BKJIIOY. BKJIIOY. o +(0,08 °C + 0,02 %
N 25°C (oT H3MepAeMOii BeJIMIHHEI))
¢B. -1,269 o cB. -50 no o
+47513MB |  +1300°C | £0,4°C +0,03
ot -0,226 no
0,000 MB ot -50 zo +1,0 °C +0,03
0 °C BxmoH.
BKJIIOY.
cB. 0,000 no cB. 0 mo
R +5,583 MB +600 °C 25 °C +0,7 °C +0,03 #0,25°C +0,02%
BKJTIOU. BKJTIOW. (oT u3MepsieMoii BEJTHIHHBI))
cB. +5,583 no cB. +600 1o o
#21,101MB | +1768 °C 0,5°C +0,03
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IIpenensl nomyckaeMoit
OCHOBHOH MOTrPEIIHOCTH

(mpu TeMneparype
OKpy)Xarome#
e ©.C0)
Tun HCX, MuHUMaNBHBIH cpezpl (torp) 23 l'f n(;l — ITpenensl gomyckaeMoii JOMONHUTENBHON
BXOJIHBIE Jnanazon m3mepennit HHTEpBaI II(‘))I])C;SIOCTB a0COJIOTHOM MOrPENIHOCTH OT BIIMSHHSA TEMIIEPATyPhl
@ i v DY)
CHTHAJIBI W3MEpeHHH | L e LIATT (Auan) okpyxaromeii cpean! (Aoke) / 10 °C
MOrPEemIHOCTH (ot
AIIT (Aaun) | HacTpOEHHOTO
HHTEpBAJIa
H3MepeHui), %o
ot -0,236 mo ot -50 10
0,000 MB o +1,0 °C +0,03 o o
§ BIIROH. 07 oo 25°C (ot Htfféi:enﬁ); gé?;qﬁm))
cB. 0,000 mo cB. 0 o o
+18,693 MB +1768 °C 0,6 °C 0,03
ot -5,603 mo ot -200 no
-1,819 MB -50 °C +0,35 °C +0,03
BKJIIOY. BKJIIOY.
T 25°C (ot Hﬂ;&ggelﬁ); gé?jl;/:mm))
cB. -1,819 no ¢B. -50 o o
+20,872 MB +400 °C £0,2°C +0,03
ot 0 mo ot 0 o
+33,669 MB +2000 °C +0,7 °C +0,03
BKJIOY. BKJIIOY. o (0,25 °C + 0,02 %
C 25°C (oT u3MepsAeMoOi Benn )
cB. +33,66910 |  cB. +2000 £10°C £0.03 P FTHHEL
+36,931 MB o +2300 °C i i
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Tun HCX,

MuHUMAaJILHEBIN

[Ipenenst pomyckaeMoi
OCHOBHOM MOI'PEIIHOCTH
(npu TemIiieparype
OKpyXaromei
cpennl (toxp) 2342 oC)(3)(4)(5)(6)

[Ipenensl gomycKkaeMoi JONOJIHHTENBHOR

o (1) IIpuBeneHHas o
onmlmez ) Jnana3zoH n3MepeHHi MHTepBAT HOTpeMHOCTD abcomoTHO#! NOTPEMHOCTH OT BIMAHHS Tgmg)eparypm
carHans WIMEpeHHH | o o ag LIAIT (Auan) okpyxatomeii cpeast (Aoke) / 10 °C
OTPEMHOCTD (ot
ATl (Aaun) | HacTpoeHHOrO
HHTEpBaJa
HU3MepeHHit), %o
ot -8,15 no ot -200 mo °
. 2,51 B pomo.| -50 °C pmost. | g o 0,35 °C 0,03 (0,08 °C + 0,02 %
cB. -2,51 no cB. -50 no 403 °C +0.03 (oT H3MepAeMOii BEIMIMHEI))
+53,14 MB +900 °C ’ >
ot -5,70 no ot -200 o o +(0,08 °C + 0,02 %
u +34,31 MB 1o +600 °C 25°C 0,35°C 0,03 (OT H3MepsAeMO# BEJTHYHHEI))
ot 0 10 or0
+6,731 MB 1o +400 °C +0,9 °C +0,03
BKJTIOY. BKJTIOY.
cB. +6,731 no cB. +400
+25,149 MB o +1400 °C +0,6 °C +0,03
w3 BKJIIOY. BKJIIOY. 25 °C +(0,25 °C + 0,02 %
(W5Re/W26Re) | cB. +25,149 no cB. +1400 (oT M3MepAEMOit BEJTMIMHBI))
+33,660 MB o +2000 °C +0,7 °C +0,03
BKJIIOY. BKJIIOY.
cB. + 2000
°‘i323£63§° 10 +2300 °C £1,0°C £0,03
BKJTIOY.
ot -10 mo +(0,002 MB + 0,02 %
Hanpsokenne +120 MB - 3mMB +0,015 MB +0,03 (OT H3MepAeMOii BeTHIHHEL))
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[Tpenens! gomyckaeMo
OCHOBHO# ITOTPEIIHOCTH
(opu TeMneparype
OKpYyxatoreit \ ’
[} 4X5
Tun HCX, MHEEHMATE RIS — P (torp) 2322 °C)HHCXE) [Ipenensl fomyckaeMo# JOMOTHHTETLHOM
BXO/HBIC Jluanason mamepennii HHTEpBaI [puseneuyas aGCOJIIOTHO# MOrPEMHOCTH OT BIMSHHA TEMIIEPATYPhI
carHans’? H3MepeHui LOTPEIIHOCTS okpyxaromneii cpesi (Aokp) / 10 °C7
A6comotHas | LIAII (Auamn)
NOrpEeIIHOCTh (ot
AILT (Aaun) | HacTpoeHHOro
HHTEpBaa
H3MepeHmit), %o
Conporaenerme | o 0 10 ] 20 Om +0,45 Om +0,03 (0,1 Om+ 0,02 %
000 Om (oT H3MepsieMOii BEJIHIHHBI))
[pumeqanus:
1) JlomyckaeTcs HCHOJB30BaHHE MpeoGpasoBaTelicll B NOAHANA30OHe H3IMEPEHHH HAXONAWIErocs B Mpefenax BEpXHeH H HYDKHEH rpaHANBl AHanasoHa
H3MEpPCHHH.

2) Tumst HCX Tepmornpeo6pa3oBarerieii CONPOTHBIEHHS H TEPMO3IEKTPHIECKHX mpeoGpasopareneil o 'OCT 6651-2009 u I'OCT P 8.585-2001/MOK
60584-1:2013 coorBercTBenHo, kpome TnoB HCX Cul0, Nil20, L, U, W3 (W5Re/W26Re).

3) Ilpenenn KomycKacMO# OCHOBHOM MOTPEINHOCTH MPeoOpa3oBaHHA JUIA aHANOTOBOTO BhxoAa (0T 4 10 20 MA) ¥ 1y 06MeHa JaHHBIX 110 IPOTOKOJAM
HART, BRAIN pasus1 cymme nOrpemHocTel Aaim 1 Auan.

4) Tlpemensi mOMycKAaeMoil OCHOBHOM MOTPEMHOCTH HpeoOpasomanms B HMuppoBbie curHamsl no mpotokony FOUNDATION Fieldbus, Profibus
cooTBeTcTBYIOT morpemHocTd AL

5) Hmm 0,1 % OT HACTPOSHHOTO HHTEPBAIa H3MepeHHH (6epyT GoJbiee 3HAYCHHE).

6) Tpu paGore ¢ TepMO3NEKTPHYSCKHMH MpeoOpa3’oBaTeNAMA NpH pacdeTe MNOIPEMIHOCTH HEOOXOMMMO YIHTHIBATH IOrPEIIHOCTH KOMIICHCAIAH
XONOAHBIX KOHIOB TepMmomnapkl (£0,5 °C).

7) W +0,1 % OT HaCTPOEHHOTO HHTepBaia H3MepeHHi (6epyT Gonbiee 3HaueHHE).
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Ta6nuna A.2 - MeTpoJiornecKue XapaKTepHCTHKH npeobpasoBarencii u3MepuTenbHbIX cepur Y TA mozxemu YTA710

[Ipenens! noryckacMon

Ipenensr nonyckaeMoit JOMOIHUTENBLHOM aGCOMOTHOR

OCHOBHOH HOFPEIHOCTH [OrPEIIHOCTH OT BJIMSHHSA TEMIIEPATypPhl OKPYXKAIOIICH
(npu TeMnepaType OKpyKaroleH o \(7)
cpemsl (tOI(p) 23+2 oC)(3)(4)(5)(6) cpeampl (AOKP) /10°C
Tun HCX, MunuManbHBIH IIpuBenennas
BXOJHBIE Jluanason usmepennii V | unTepBaN IOrPEMHOCTE
carHansi® m3Mepenuii | A6comoTHas LAIT (Auan)
MOTrPEMIHOCTD (ot Jna AL Jina LIAIT
ALUT (Aatm) HaCTPOEHHOTO
HHTEpBaJa
H3MepeHuit), %o
[+ [})
10,10 °C +(0,08 °C + 0,02 %
(oT H3MEpAEMO# BEJIMYHHEL))
Pt100 or 18,52 mo| otr-200 o +(0,0088 % (OT HACTPOEHHOTO
+ o B
(0=0,00385 °C") | 300,48 Om | no +850°c |  10°C 002 |HO015°C+0,005|  ana mamepermir) + 0,007 % (or
0,08 °C (s % (0T u3MepsaeMoil
Pa3sHOCTH H3MEpAEMOii BETHIHHBI H
Wl ¢ onume BEJHHALI)) HH)KHEro mpejesiia HaCTPOEHHOIo
«HAC») (ana UII c onuueii pel .
«R1) Juala3oHa u3MepeHuii)
(i UI1 c omumeti «R1»)
Pt200 or 37,04 po| ot -200 o o +(0,08 °C + 0,02 %
(0=0,00385 °C") | 780,06 Om | no +850°c | 10°C +0,22°C 0,02 T —
Pt500 ot 92,6 no ot -200 ° o +(0,08 °C + 0,02 %
(0=0,00385 °C") [ 1952,4 Om | no +850 °C 10°C *0,14°C +0,02 (oT H3MepAEMOii BEJIMYHHBEL))
Pt1000 ot 185,2 no| ot-200 o o +(0,08 °C + 0,02 %
(0=0,00385 °C!) | 2120,5 Om | no +300 °C 10°C +0,10°C 20,02 (OT H3MepAEMOii BETHYHHEL))
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[Ipepens! fomyckaeMoi
OCHOBHOH IOTPEITHOCTH

(opu TeMImeparype OKpyXarowei

[Mpenensl DomycKaeMoii JOMOMHUTENbHOH abcomoTHOM
MOrPEITHOCTH OT BIMAHAA TEMIICPATYPhl OKpyXalolei

o((7)
cpens (tOKp) 2342 oC)(3)(4)(5)(6) cpeant (AOKP) /10 °C
Tun HCX, MuHIMaNTBEHBIA [IpuBenennas
BXOJIHEIE Juanason m3mepennii () |  uHTepBan MOrPEIHOCTh
carnans? u3MepeHHil | A6comoTHas LIAIT (Auan)
HOrpemHOCTh (ot Jina AL Jlns LIATI
AIIT (Aaum) HacCTPOEHHOIo
HHTEpBaJIa
H3MepeHuit), %
Cul0 ot 6,331 mo ot -70 o o +(0,08 °C + 0,02 %
(0=0,00427 °C1) | 14,820m | mo +150 °C 10°C £1,00°C +0,02 (oT m3MepsAeMOoii BEIMIHHBI))
ot +0,033
o ot +100 o +(1 °C+ 0,02 %
+0,431 MB | mo +300 °C £3,0°C 0,02 (oT H3MepAEeMOii BEJTMIHHBI))
B BKJIIOY. 25 °C
or +0,431 ot +300 o
z0 10 +1820 £0,75 °C 0,02 ( £(0,5°C + 0,02 %
+13,820 MB oC OT H3MEPAEMO# BEIHYHHBI))
oT -8,825 ot -200
no -2,787 | mo-50°C +0,35 °C +0,02
MB BKIIOU. BKJIIOY.
E 25 °C +(0,08 °C +0,02 %
cB. -2,787 cB. -50 10 (oT u3MepsAeMOii BeIHUHHEI))
.= =]
10 +;l63,373 +1000 °C +0,16 °C +0,02
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[Ipenens1 gomyckaeMoii
OCHOBHOM MOTPEIIHOCTH

ITpenenst pomyckaeMoii 1OMONHATENLHOMH abCOMOTHOR
HOTPEITHOCTH OT BIUAHHS TEMIIEPATYPhl OKpYXKaromei

[IpU TEMIIEPATYPE OKpYyK atomeH °
( gpellbl (tofp) 2342 fg)(3)(4)(5)(6) Cp€Abl (AOKP) /10 °C?
Tun HCX, MuHHEMaNBHBIH [TpuBeneHHas
BXOJHBIE Juanason usmepennii HHTEpBA NOTPEHOCTh
curaans’® u3MepeHuii | AGcomoTHast HAII (Auan)
MOTPEITHOCTD (ot Jona AL Jnsa LAIT
AL (Aaum) HaCTPOCHHOTO
HHTEpBaa
H3MeEpeHnit), %
ot -7,890 ot -200
Jo -2,431 mo -50 °C +0,25 °C +0,02
MB BKmou. BKITIOY.
J 25 °C +(0,08 °C + 0,02 %
cB. -2,431 cB. -50 110 (0T U3MepsAEMOii BETHYMHEL))
Jo +69,553 +1200 °C +0,20 °C +0,02
MB
Z; j’gz; n?_;%)ofc £0.50 °C £0.02 +(0,08 °C + 0,02 % (0T H3MEPAEMOii BETHYHHEI))
uB Blcznoq BRI i ’ (mna Bcero quarna3oHa U3MEPEHHIH)
i(:)((())’(?;):;, (Co: +(0,0088 % (0T HacTpOEHHOrO
K 25°C > . HHTepBana usmepennii) + 0,007 % (ot
H3MepAeMOii
cB. -1,889 cB. -50 110 BeHHHEL)) Pa3HOCTH U3MEPAEMOM BETHYUHEI H
o +54,886 +1372 °C +0,25 °C +0,02 (ans UITI ¢ onmuedt HIDKHETO [peJieNa HACTPOSHHOTO
MB «R1%» Bo BeeM JHana3oHa H3MEepeHHit)
AMA3OHE (mna UL c onmueit «R1» Bo BceM
;:l::aepennﬁ) JHana3’oHe H3IMEPEHHi)
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[Tpenensr nomyckaemoit
OCHOBHO# I1OIPEIIHOCTH

[Mpenensr nonyckaeMoi JOMOTHUTENBHON aGCOMOTHOM
MNOrPELTHOCTH OT BIIMSHHA TEMIIEPATyPhl OKpYXKalomeit

[IpH TEMIIEpPATYpE O aromei o
( zpemﬂ (tofp) 2342 %’&“XS% cpeist (Aoke) / 10 °CT
Tun HCX, MuHuMabHBLA IIpuBenennas
BXOJHbIE Jluanason u3mepennii () | unTepBaN IIOrPEINHOCTE
cursane® usMepeHuit | AGcomoTHas LTATI (Auam)
MOrPEIHOCTD (ot Joa ALII Jons LTAIT
AT (Aaum) HaCTPOEHHOTO
HHTEpBaJIa
H3MepeHuit), %
ot 3,990 °T;§°°
1o -1,269 _50 °C +0,4 °C +0,02
MB Bximou.
BKJIIOY.
: ° +(0,08 °C + 0,02 %
N cB. -1.269 25°C (oT u3MepsieMoii BeJIAIUHEL))
no +47,513 | €830 10 +0,35 °C £0,02
> +1300 °C i i
mB
ot -0,226 no| ot -50 no
0,000 MmB 0°C +1,0 °C +0,02
BKJIIOY. BKJIIOY.
¢B. 0,000 no| c¢B.0 O o o
R +5,583MB | +600 °C 25 °C +0,6 °C +0,02 (0,25 °C +0,02 %
BKIIOY B0 : (oT H3MepAEMOit BEIUIHHBI))
cB. +5,583 cB. +600
mo +21,101 | mo +1768 +0,4 °C +0,02
mMB °C
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Ipenesnsl nomyckaeMoi
OCHOBHOH MOTPEIIHOCTH

(npu TeMmeparype OKpY Kalome

CpemBl (top) 232 °C)BAXSXO)

[Mpenesns! gomyckaeMoil OMOTHATELHOH abCOMOTHOH
HOTPEIIHOCTH OT BIIMSAHHS TEMIIEPATYPhl OKpYXKalolei
cpemsi (Aokp) / 10 °CD

Tun HCX, MunuMaTBHBIH [TpuBenennas
BXOJHBIE Jluanason maMepennit ) | uHTepBaN HOrPEMHOCTh
curans® u3MepeHnii | A6comoTHas LAIT (Auam)
MOTrPEMHOCTH (ot Jna AITT Jlna LAIT
ALUT (Aaun) HaCTPOEHHOIO
HHTEpBaJIa
H3MepeHuit), %
ot -0,236 no| ot -50 m0
0,000 MB 0°C +1,0 °C +0,02
BKJIIOY. BKJIIOY.
cB. 0,000 no| c¢B. 0 o o
s +5239MB | +600°C |  25°C £0,5 °C £0,02 or Hﬁi?ﬁﬂi; 02 :Z:m,x))
BKJIIOY. BKJIIOY.
cB +5,239 cB. +600
10 +18,693| mo +1768 +0,4 °C +0,02
MB °C
ot -5,603 o] ot -200
-1,819MB | 1m0 -50 °C +0,25 °C 0,02
BKJIOY. BKJTIOY.
T 25 °C +(0,08 °C + 0,02 %
cB. -1,819 cB. -50 110 (oT H3MepseMOit BETHYMHBI))
1o +20,872 o +0,14 °C +0,02
uB +400 °C
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[penensl nomyckaeMoi
OCHOBHO# MOrpeHIHOCTH
(mpu TeMIiepaType OKpyKaroei

[Ipenensl qomyckaeMoit JOMOJIHUTEIBHOM aOCOMOTHOIH
MOTPELIHOCTH OT BIMSHUSA TEMIIEPATYPhI OKpYKaoMmeit

cpelbl (toxp) 232 °C)PKANSKE) cpexst (Aoke) / 10 °C?
Tun HCX, MuHHMaTBHBIH [IpuBeneHHas
BXOIHbIE JTuanasos m3mepenni (V HHTEpBaI [OTPELIHOCTD
caraans® u3MepeHnit | A6GcomoTHas LIAII (Atian)
MOrPEMIHOCTD (ot Jos ALII Ja LAIL
AT (Aaum) HAacCTPOEHHOIO
HHTEpBaJIa
H3MepeHuit), %
ot 0 o ot 0 oo
+6,732 MB +400 °C +0,7 °C +0,02
BKJIFOY. BKJIIOY.
cB. +6,732 cB. +400
o o +1400 °
+25,155MB|  °C *0,5°C 0,02
C BKJIIOY. BKJIIOY. 25 °C +(0,25 °C + 0,02 %
cB. +25,155( cB. +1400 (oT u3MepsEMOl BEIMIHHEI))
i (4] o +2000 o
+33,669 MB oC +0,7 °C +0,02
BKJIIOY. BKJIIOY.
cB. +33,669| cB. +2000
oo +36,931 | mo +2300 +0,9 °C +0,02
MB °C
or-8,15 no | or-200 mo
-2,51 MB -50 °C +0,30 °C +0,02
BKJIIOY. BKJTIOY.
L 25 °C ( +(0,08 °C j 0,02 % )
cs. 251 10| cB. -50 10 ] OT U3MEPAEMOH BEJTHIHHBI
+53,14MB | +900 °C £0,2°C 0,02
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[Ipenensl nomyckaeMoi
OCHOBHO# MOTpeITHOCTH
(npu TemMnepaType OKpyXaromen
cpennl (toxp) 2342 OC)(3X4)(5)(6)

IMpenenb! KomyckaeMoil JOMOMHUTENBHON aGCOMOTHOM
IOTPEIIHOCTH OT BIHAHHA TEMIIEPATYPHI OKpYKalome
cpemsi (Aoke) / 10 °C

Tun HCX, MuHUMaTBHBLH IIpuBencHHas
BXOJIHBIE Iuana3on usMepenuit () | unTepman IOrPEITHOCT
curaans’? u3MepeHuit | A6comoTHas LAIT (Auan)
MOTPEIIHOCTD (ot Jlna ALIIT Jina LTAIT
ALII (Aaum) HACTPOEHHOTO
HHTEpBaJa
n3MepeHuit), %
ot -5,70 mo | ot -200 mo
-1,85 MB -50 °C +0,35 °C +0,02
U BKJTIOY. BKJIIOY. 25 °C +(0,08 °C + 0,02 %
cB. -1,85 no| cB.-50 mo . (OT M3MEPAEMOii BETHIHHEI))
+3431MB | +600°C 0,25°C 0,02
ot 0 go ot 0
+6,731 MB | mo +400 °C +0,8 °C +0,02
BKJIIOY. BKJIIOY.
cB. +6,731 cB. +400
+2 5,?29 B °nc0 +1400 +0,5 °C +0,02
w3 BKJTIOM. BICTFO'L. 55 oC +(0,25 °C + 0,02 %
(W5Re/W26Re) |cB. +§§,149 cB. +1400 (oT U3MepsieMOii BETMIHHEL))
+33.660 MB| 2° +2000 +0,6 °C +0,02
i °C BITIO1.
BKJIOY.
¢B. +33,660| cB. + 2000
1o +36,923 | o +2300 +0,9 °C +0,02
MB °C BKJIOY.
ot -10 mo +(0,002 MmB + 0,02 %
Hanpaxerne +120 MB ) 3MB +0,012 MB 0,02 (oT M3MepsieMOii BEJIMIHHEI))
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Tpenensl AoMycKaeMoi I . . .
OCHOBHOH MOrPEIIHOCTH peieNbl IOMYyCKaeMOi JOMOTHHTENBHON abCOMOTHOM!
(HIpH TeMTEpaType OKpYXaiomIeH NOrPENIHOCTH OT BITHSHHS TCMHep%T};%H OKpYyxatomeit
cpef (tog) 2322 °C)CHHEXS) cpeast (Aoke) / 10 °C
Tun HCX, MuHHMAaNBHBIA [TpuBeneHHasA
BXOJIHBIE JInanason m3mepennii ) | HHTEpBaN IOrpemHOCT
carsansi® u3Mepenuit | A6comorHas HAIT (Auan)
[IOTPEITHOCTD (ot Jns ALILT Jna AT
AT (Aaurn) HaCTPOEHHOI'O
HHTEpBasa
H3MepeHHit), %o
ot 0 1o +(0,1 Om+ 0,02 %
ConpoTisIIeHHC | 5040 Om - 20 Om +0,35 Om +0,02 (oT M3MepseMoi BeIMIHHEI))
[TpumeuaHus: v
1) JlomyckaeTcs HCIOb30BaHHE npeobpa3soBatesicii B MOAHMANA30HE H3MEpeHHH HaXOAsIIerocs B NpeAeNaX BepXHeH W HIKHEH IpaHHIBI AHana3oHa
H3MEpCHHH.

2) Tumat HCX TepmomnpeobpasoBatesiell CONPOTHBICHH U TEPMOIJICKTPHIECKAX npeobpasosaresedi mo F'OCT 6651-2009 u TOCT P 8.585-2001/M3K
60584-1:2013 cootBercTBeHHO, Kpome THIoB HCX Cul0, Nil20, L, U, W3 (W5Re/W26Re).

3) Ilpenensi KomycKaeMoii OCHOBHOH HIIH JIOMOJIHATENLHON MOrPeIHOCTH Mpeobpa3oBaHus I aHAJIOrOBOro BBIXOAA (ot 4 mo 20 MA) u s obMeHa
nanabix no nporokory HART, BRAIN paBHbEI cymme norpemHocTeit Aain H Ayan.

4) Tlpenens! XOMycKaeMO# OCHOBHOH HIIH JOMOHATENBHOM NOrPEIHOCTH MpeoOpa3oBaHHs B LUGpPOBbE CHrHANLI 10 HPOTOKOITY FOUNDATION
Fieldbus, Profibus cootserctsytot norpemsoctd AIIIL

5) Wmu +0,1 % OT HACTPOSHHOTO HHTEPBANIA H3MEPCHHH (6epyT Gonblmee 3HAYCHHE).

6) Ilpu paGoTe ¢ TEPMOANEKTPHUECKAMH [IPEOOPA3OBATEIIMH [P PACIeTE HOTPEIIHOCTH HeOOXOAMMO YUHTHIBATE HOTPEHIHOCTH KOMIICHCAMH XOJNOAHBIX
xoHnos Tepmonapst (£0,5 °C).

7) Wm +0,1 % OT HACTPOCHHOTO MHTEPBANA HIMEPCHUHA (6epyT Gonblnee 3HAYCHHE).

MMPUWIOXEHME A (M3menennas pegaxnus, Him. Ne2)
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IPRUJIOXKEHUE b

HOMMHAJIbHAS CTATHYECKAS XAPAKTEPHCTHKA (HCX) IPEOBPA3OBAHMSA
JUIA THTIA Cul0 (a=0,00427 °C)

HCX mnpeobpasoBanus B npelenax AHAaNa3oHa H3MEPEHHH pacCUMTHIBAIOT IO CleAyromeH
dopMyam:
Jla remneparypsl 0 °C 1 Boime:
R:=9,042 + 0,03852-t

Jns Temneparyps HEXe 0 °C:
R¢=9,042 +0,03843t - 2,96-:105-2+ 1,75:10°8-

rae: Ri— 3nauenue conpoturiaerns (OM) npu Temmneparype t (°C)

°C Om
-70 6,331
-60 6,722
-50 7,111
-40 7,499
-30 7,886
-20 8,272
-10 8,657
0 9,042
10 9,427
20 9,812
30 10,198
40 10,583
50 10,968
60 11,858
70 11,738
80 12,124
90 12,509
100 12,894
110 13,279
120 13,664
130 14,05
140 14,435
150 14,82
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HOMMHAJIBHASI CTATHYECKAS XAPAKTEPHCTHKA (HCX) IIPEOBPA3ZOBAHUS
JUJISL THATIA Ni120 (0=0,00672°C ")

°C 0 1 2 3 4 S 6 7 8 9
-70 | 73,10 | 72,45 [71,80 |[71,15 [70,50 [69,85 |69,20 |68,55 |67,90 |67,25
-60 |79,62 |78,97 |7831 |[77,66 |77,01 7636 |7571 |7506 |74,40 |73,75
-50 [86,17 |8551 [84,86 [8420 83,55 |82,89 |82,84 |81,58 |80,93 |80,27
-40 [92,76 (92,10 |91,44 [90,78 |90,12 |89,46 |88380 |88,14 |87,48 |86,83
-30 |99,41 [98,74 198,07 [97,41 |96,74 [96,07 |9541 [94,75 |94,08 |9342
-20 | 106,15 ] 105,47 | 104,79 | 104,11 | 103,44 | 102,77 | 102,09 | 101,42 | 100,75 | 100,08
-10 | 113,00 | 112,31 111,62 110,93 { 110,25 { 109,56 | 108,87 | 108,19 | 107,51 | 106,83
-0 |120,00]119,29 118,58 117,88 | 117,17 [ 116,47 | 115,77 | 115,08 | 114,38 | 113,69
0 120,00 | 120,71 | 121,42 [ 122,13 | 112,85 | 123,57 | 124,28 | 125,00 | 125,72 | 126,45
10 | 127,17 | 127,90 | 128,63 | 129,36 | 130,09 { 130,82 | 131,56 | 132,29 | 133,03 | 133,77
20 | 134,52 | 135,26 | 136,01 | 136,76 [ 137,51 | 138,26 | 139,02 | 139,77 | 140,53 | 141,29
30 | 142,06 | 142,82 | 143,59 | 144,36 | 145,13 | 145,90 | 145,68 | 147,46 | 148,23 149,01
40 | 149,79 [ 150,58 [ 151,36 [ 152,15 [ 152,94 | 153,74 | 154,53 | 155,33 | 156,13 156,93
50 | 157,74 | 158,55 | 159,36 | 160,17 | 160,98 | 161,80 | 162,62 | 163,44 164,26 | 165,08
60 | 165,90 | 166,73 | 167,56 | 168,38 | 169,21 | 170,05 | 170,88 | 171,72 172,56 | 173,40
70 | 174,25 | 175,10 | 175,95 | 176,80 | 177,66 | 178,51 | 179,37 | 180,24 181,10 | 181,97
80 | 182,84 | 183,71 | 184,59 | 185,46 | 186,34 | 187,22 | 188,10 | 188,98 189,87 | 190,75
90 | 191,64 | 192,53 [ 194,32 | 193,42 | 195,21 | 196,11 | 197,01 197,91 | 198,82 | 199,73
100 | 200,64 | 201,55 | 202,46 | 203,38 | 204,30 | 205,22 | 206,14 207,06 | 207,99 | 208,92
110 | 209,85 | 210,78 | 211,72 | 212,66 | 213,60 | 214,54 215,49 | 216,44 | 217,39 | 218,34
120 | 219,29 | 220,25 [ 221,21 [ 222,17 | 223,14 | 224,10 225,07 | 226,04 | 227,01 | 227,99
130 | 228,96 | 229,94 | 230,92 | 231,90 | 232,89 | 233,88 234,87 | 235,86 | 236,85 | 237,85
140 | 238,85 | 239,85 | 240,85 | 241,86 | 242,86 | 243,87 244 88 | 245,89 | 246,91 | 247,93
150 | 248,95 | 249,97 | 251,00 | 242,02 | 253,05 | 254,09 255,12 ] 256,16 | 257,21 | 258,25
160 | 259,30 | 260,35 | 261,40 | 262,45 | 263,51 | 264,57 265,63 | 266,60 | 267,76 | 268,83
170 126991 | 270,98 | 272,06 | 273,14 | 274,22 | 275,30 276,39 | 277,48 | 278,57 | 279,67
180 1 280,77 | 281,87 | 282,98 | 284,09 | 285,21 | 286,33 287,45 | 288,57 | 289,70 | 290,83
190 | 291,96 | 293,10 | 294,24 | 295,38 | 296,52 297,67 | 298,82 [ 299,97 | 301,13 | 302,29
200 | 303,46 | 304,62 | 305,80 | 306,97 | 308,15 | 309,34 310,52 | 311,72 [ 312,91 | 314,11
210 | 315,31 | 316,52 [ 317,72 | 318,94 | 320,15 | 321,37 322,59 | 323,82 | 325,05 | 326,29
220 | 327,53 | 328,77 [ 330,02 | 331,27 | 332,52 | 335,05 333,78 | 336,32 | 337,59 | 338,86
230 | 340,14 | 314,42 | 342,71 | 344,00 | 345,30 | 346,59 234,90 | 349,20 | 350,51 | 351,82
240 | 353,14 | 354,46 | 355,79 | 357,12 | 358,45 | 359,79 361,13 | 362,47 [ 363,82 | 365,18
250 | 366,53 | 376,89 | 369,26 | 370,62 | 372,00 373,37 | 374,75 | 376,13 | 377,52 | 378,91
260 | 380,31 | 381,70 [ 385,11 | 384,52 | 385,93 387,34 | 388,77 | 390,19 | 391,62 | 393,05
270 | 394,49 | 395,93 [ 379,38 | 398,82 | 400,28 401,73 | 403,19 | 404,66 | 406,12 | 407,60
280 | 409,07 | 410,55 [ 412,03 | 413,52 | 415,01 416,51 | 418,01 | 419,51 | 421,02 | 422,53
290 | 424,05 | 425,57 | 427,09 | 428,62 | 430,16 | 431 70 | 433,24 [ 434,78 | 436,33 | 437,89
300 | 439,44 | 441,00 [ 442,57 | 444,13 | 445,70 44728 | 448,86 | 450,44 | 452,02 | 453,61
310 | 455,20 | 456,80 | 458,40 | 460,00 | 461,60 463,20 | 464,80 | 466,40 | 468,00 | 469,60
320 | 471,20
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NMPAJIOXKEHHE B

3HAYEHME T3/JC VIS TEPMOIIAPHI THIIA L
B 3ABUCHMOCTH OT TEMITEPATYPBI PABOYHX KOHIIOB
TP TEMIIEPATYPE CBOBOJHBIX KOHIIOB 0 °C

IO DIN 43710-85
°C 0 1 2 3 4 5 6 7 8 9
200 | -8,15 | - - 3 - : : : : :
2190 | -7,86 | -7.89 | -7.92 | -7.95 | -7,98 | -8,00 | -8,03 | -8,06 | -8,09 | -8,12
7180 | -7,56 | -7.59 | 7,62 | -7,65 | -7,68 | -7,71 | 7,74 | 7,77 | -7,80 | -7,83
2170 | 725 | 728 | <131 | 134 | <137 | -140 | -1.44 | -747 | -1,50 | -7,53
7160 | 693 | 6,96 | 6,99 | -7,03 | -7,06 | -7,09 | -7,12 | -7,15 | -7,19 | -7.22
2150 | -6,60 | 6,63 | -6,66 | -6,70 | -6,73 | 6,76 | -6,80 | 6,83 | -6,86 | -6,90
2140 | 6,26 | 6,29 | 6,33 | -6,36 | -6,39 | -6,43 | 6,46 | 6,50 | -6,53 | -6,56
T130 | -5,90 | 5,93 | 597 | 6,01 | -6,04 | -6,08 | -6,11 | -6,15 | 6,19 | -6,22
7120 | 5,53 | -5,57 | -5,60 | -5,64 | -5,68 | -5,71 | -5,75 | -5,79 | -5.82 | - 5,86
2110 | 5,15 | =519 | 5,22 | -526 | -5,30 | -5,34 | -5,38 | -541 | -545 | -549
100 | 475 | 4,79 | 4,83 | 4,87 | 491 | 495 | 499 | -503 | -5,07 | -5,11
790 | 433 | 437 | 441 | -445 | 4,50 | 4,54 | 4,58 | 4,62 | -4,66 | -4,71
780 | 3.89 | -393 | 3,98 | 4,02 | 4,06 | 4,11 | -415 | -420 | -4,24 | -428
70 | 344 | 348 | -3,53 | 3,57 | -3,62 | 3,66 | -3,71 | -3,75 | -3,80 | -3,84
760 | 298 | 3,02 | 3,07 | 3,12 | -3,16 | -3,21 | -3,25 | -3,30 | -3,35 | -3,39
50 | 251 | 2,56 | -2,60 | 2,65 | 2,70 | 2,74 | 2,79 | 2,84 | 2,88 | -2,93
40 | 2,03 | 2,08 | 2,02 | 2,17 | 2,22 | 2,27 | -2,32 | -2,36 | 241 | -2,46
730 | -1,53 | -1,58 | -1,63 | -1,68 | -1,73 | -1,78 | -1,83 | -1,88 | -193 | -1,98
220 | 1,02 | 21,07 | 1,2 | -1,17 | -1,02 | -1,27 [ -1,32 | -1,38 | -143 | - 1,48
10 | -0.51 | 0,56 | -0,61 | -0,66 | 0,71 | 0,76 | -0,81 | 0,87 | -0,92 | -0,97
0 | 0,00 | -0,05 | 0,10 | 0,15 | -0,20 | 0,25 [ -0,31 [ -0,36 | 041 | -0,46
0 1 000 | 0,05 ]| 0,10 | 0,6 | 021 | 026 | 031 [ 036 | 042 | 047
10 1 052 | 0,57 | 0,63 | 068 | 073 | 078 | 084 | 089 | 094 | 1,00
20 | 105 | 1,10 | 1,06 | 121 | 1,26 | 1,31 | 1,37 | 142 | 1,47 | 1,53
30 | 158 | 1,63 | 1,69 | 1,74 | 1,79 | 1,84 | 1,9 [ 195 | 2,00 | 2,06
20 | 201 | 2,06 | 222 | 227 | 2,33 | 238 | 243 | 249 | 2,54 | 2,60
50 | 2.65 | 270 | 2,76 | 2,81 | 2,87 | 292 | 2,97 | 3,03 | 3,08 | 3,14
€0 | 319 | 324 | 3,30 | 335 | 341 | 3,46 | 3,51 | 3,57 | 3,62 | 3,68
70 | 3.73 | 3,78 | 3,84 | 3,89 | 3,95 | 4,00 | 405 | 411 | 416 | 4,22
80 | 427 | 432 | 438 | 443 | 4,49 | 454 | 460 [ 465 | 471 | 477
90 | 482 | 487 | 493 | 498 | 504 | 509 | 515 | 520 | 526 | 5,32
100 | 537 | 542 | 548 | 5,53 | 559 | 564 | 570 | 575 | 5,81 | 5,87
110 | 592 | 597 | 603 | 608 | 614 | 619 | 625 | 630 | 636 | 642
120 | 647 | 6,53 | 658 | 6,64 | 669 | 675 | 681 | 685 | 692 | 697
130 | 703 | 7.09 | 7,04 | 7,20 | 725 | 731 | 7,37 | 742 | 7,48 | 7.53
120 | 750 | 7.65 | 7,70 | 7,76 | 7.81 | 7.87 | 7,93 | 798 | 8,04 | 8,09
150 | 8.15 | 821 | 826 | 832 | 837 | 843 | 849 | 854 | 860 | 865
160 | 871 | 8.77 | 882 | 888 | 893 | 899 | 905 | 9,10 | 9,16 | 9.21
170 1 9.27 | 9.33 | 9,38 | 944 | 949 | 9,55 | 961 | 9.66 | 9,72 | 9,77
180 | 9.83 | 9.89 | 9,94 [ 10,00 | 10,05 | 10,11 | 10,17 | 10,22 | 10,28 } 10,33
190 1 1039 | 10,45 | 10,50 | 10,56 | 10,61 | 10,67 | 10,73 | 10,78 | 10,84 | 10,89
200 | 10.95 | 11,01 | 11,06 | 11,12 | 11,17 | 11,23 | 1129 | 11,34 | 11,40 | 11:45

26




°C

0 1 2 3 4 5 6 7 8 9
210 | 11,51 | 11,57 | 11,62 | 11,68 | 11,73 [ 11,79 | 11,85 | 11,90 | 11,96 [ 12,01
220 | 12,07 | 12,13 | 12,18 | 1224 | 1229 | 12,35 | 12,41 | 12,46 | 12,52 | 12,57
230 | 12,63 | 12,69 | 12,74 | 12,80 | 12,85 | 12,91 | 12,97 | 13,02 | 13,08 | 13,13
240 | 13,19 | 13,25 [ 13,30 [ 13,36 | 13,41 | 13,47 | 13,53 | 13,58 | 13,64 | 13,69
250 | 13,75 | 13,81 | 13,86 | 13,92 | 13,97 | 14,03 | 14,09 | 14,14 | 14,20 | 14,25
260 | 1431 | 1437 | 14,42 | 1448 | 14,54 | 14,59 | 14,65 | 14,71 | 14,76 | 14,82
270 | 14,88 | 14,94 | 1499 | 15,05 | 15,10 | 15,16 | 1522 | 15,27 | 15,33 | 15,38
280 | 15,44 | 15,50 | 15,55 | 15,61 | 15,66 | 15,72 | 15,78 | 15,83 | 15,89 | 15,94
290 | 16,00 | 16,06 | 16,11 | 16,17 | 16,22 | 16,28 | 16,34 | 16,39 | 16,45 | 16,50
300 | 16,56 | 16,62 | 16,67 | 16,73 | 16,78 | 16,84 | 16,90 | 16,95 | 17,01 | 17,06
310 | 17,02 [ 17,18 | 17,23 | 17,29 | 17,34 | 17,40 | 17,46 | 17,51 | 17,57 | 17,62
320 | 17,68 | 17,74 | 17,79 | 17,85 [ 17,90 | 17,96 | 18,02 | 18,07 | 18,13 | 18,18
330 | 18,24 | 18,30 | 18,35 | 18,41 | 18,46 | 18,52 | 18,58 | 18,63 | 18,69 | 18,74
340 | 18,80 | 18,86 | 18,91 | 18,97 | 19,02 | 19,08 [ 19,14 | 19,19 | 19,25 | 19,30
350 | 19,36 | 19,42 | 19,47 | 19,53 | 19,58 | 19,64 | 19,70 | 19,75 | 19,81 | 19,85
360 | 19,92 | 19,98 | 20,03 | 20,09 | 20,14 | 20,20 | 20,26 | 20,31 | 20,37 | 20,42
370 | 20,48 | 20,54 | 20,59 | 20,65 | 20,70 [ 20,76 | 20,82 | 20,87 | 20,93 | 20,98
380 | 21,04 | 21,10 | 21,15 | 21,21 | 21,26 | 21,32 | 21,38 | 21,43 | 21,49 | 21,54
390 | 21,60 | 21,66 | 21,71 | 21,77 [ 21,82 | 21,88 | 21,94 | 21,99 | 22,05 | 22,10
400 | 22,16 | 22,22 | 22,27 | 22,33 | 22,38 | 22,44 | 22,50 | 22,55 | 22,61 22,66
410 | 22,72 | 22,78 | 22,83 [ 22,89 | 22,95 [ 23,00 | 23,06 | 23,12 | 23,18 23,23
420 | 23,29 | 23,35 | 23,40 [ 23,46 | 23,52 | 23,57 | 23,63 | 23,69 | 23,74 23,80
430 | 23,86 | 23,92 | 23,97 | 24,03 | 24,09 | 24,14 | 24,20 | 24,26 24,32 | 24,37
440 | 24,43 | 2449 | 24,54 | 24,60 | 24,66 | 24,71 | 24,77 | 24,83 24,89 | 24,94
450 | 25,00 | 25,06 | 25,11 | 25,17 [ 25,23 | 25,28 | 25,34 | 25,40 25,46 | 25,51
460 | 25,57 | 25,63 | 25,68 | 25,74 | 25,80 | 25,85 | 2591 | 25,97 26,03 | 26,08
470 | 26,14 | 26,20 | 26,25 [ 26,31 | 26,37 | 26,42 | 26,48 | 26,54 26,60 | 26,65
480 | 26,71 | 26,77 | 26,82 | 26,88 | 26,94 | 26,99 | 27,05 | 27,11 27,17 | 27,22
490 | 27,28 | 27,34 | 27,39 | 2745 | 27,51 | 27,56 | 27,62 27,68 | 27,74 | 27,79
500 | 27,85 | 27,91 | 27,97 | 28,02 | 28,08 | 28,14 | 28,20 28,26 | 28,31 | 28,37
510 | 28,43 | 28,49 | 28,55 | 28,60 | 28,66 | 28,72 | 28,78 28,84 | 28,89 | 28,95
520 | 29,01 | 29,07 | 29,13 | 29,18 | 29,24 | 29,30 | 29,36 29,42 | 29,47 | 29,53
530 | 29,59 | 29,65 | 29,71 | 29,76 | 29,82 | 29,88 | 29,94 30,00 | 30,05 | 30,11
540 | 30,17 | 30,23 | 30,29 | 30,34 | 30,40 | 30,46 | 30,52 30,58 | 30,63 | 30,69
550 | 30,75 | 30,81 | 30,87 | 30,92 | 30,98 | 31,04 | 31,10 31,16 | 31,21 | 31,27
560 | 31,33 | 31,39 | 31,45 | 31,50 | 31,56 | 31,62 | 31,68 31,74 | 31,79 | 31,85
570 | 31,91 | 31,97 | 32,03 | 32,08 | 32,14 | 32,20 | 32,26 32,32 | 32,37 | 32,43
580 | 32,49 | 32,55 | 32,61 | 32,66 | 32,72 | 32,78 | 32,84 32,90 | 32,96 | 33,02
590 | 33,08 | 33,14 | 33,20 | 33,26 | 33,32 | 33,38 | 3343 33,49 | 33,55 | 33,61
600 | 33,67 | 33,73 | 33,79 | 33,85 | 3391 | 33,97 | 34,02 34,08 | 34,14 | 34,20
610 | 34,26 | 3432 | 34,38 | 34,44 | 34,50 | 34,56 | 34,61 34,67 | 34,73 | 34,79
620 | 34,85 | 34,91 | 34,97 | 35,03 | 35,09 | 3515 | 35,20 35,26 | 35,32 | 35,38
630 | 35,44 | 35,50 | 35,56 | 35,62 | 35,68 | 35,74 | 35,80 35,86 | 35,92 | 35,98
640 | 36,04 | 36,10 | 36,16 | 36,22 | 36,28 | 36,34 | 36,40 36,46 | 36,52 | 36,58
650 | 36,64 | 36,10 | 36,76 | 36,82 | 36,88 | 36,95 | 37,01 37,07 | 37,13 | 37,19
660 | 37.25 | 37,30 | 37,36 | 37,42 | 3748 | 37,55 | 37,61 37,67 | 37,73 | 37,79
670 | 37.85 | 37,91 | 37,97 | 38,04 | 38,10 | 38,16 38,22 | 38,28 | 38,35 | 3841
680 | 38,47 | 38,53 | 38,59 | 38,66 | 38,72 | 38,78 38,84 | 38,90 | 38,97 | 39,03
690 | 39,09 | 39,15 | 39,22 | 39,28 | 39,34 | 3941 39,47 | 39,53 | 39,59 | 39,66
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°C 0 1 2 3 4 5 6 7 8 9
700 | 39,72 | 39,78 | 39,85 | 39,91 | 39,97 | 40,04 | 40,10 | 40,16 | 40,22 | 40,29
710 | 40,35 | 40,41 | 40,48 | 40,54 | 40,60 | 40,67 | 40,73 | 40,80 | 40,86 | 40,93
720 | 40,98 | 41,04 | 41,11 | 41,17 | 41,23 | 41,30 | 41,36 | 41,43 | 4149 | 41,56
730 | 41,62 | 41,69 | 41,75 | 41,82 | 41,88 | 41,95 | 42,01 | 42,08 | 42,14 | 42,21
740 | 4227 | 42,34 | 42,40 | 42,47 | 42,53 | 42,60 | 42,66 | 42,73 | 42,79 | 42,86
750 | 42,92 | 42,99 | 43,05 | 43,12 | 43,18 | 43,25 | 43,31 | 43,38 | 43,44 | 43,51
760 | 43,57 | 43,64 | 43,70 | 43,77 | 43,83 | 43,90 | 43,97 | 44,03 | 44,10 | 44,16
770 | 44,23 | 44,30 | 44,36 | 44,43 | 44,49 | 44,56 | 44,63 | 44,69 | 44,76 | 44,82
780 | 44,89 | 44,96 | 45,02 | 45,09 | 45,15 | 45,22 | 4529 | 45,35 | 45,42 | 45,48
790 | 4555 | 45,62 | 45,68 | 45,75 | 45,82 | 45,89 | 4595 | 46,02 | 46,09 | 46,15
800 | 46,22 | 46,29 | 46,35 | 46,42 | 46,49 | 46,56 | 46,62 | 46,69 | 46,76 | 46,82
810 | 46,89 | 46,96 | 47,03 | 47,09 | 47,16 | 47,23 | 47,30 | 47,37 | 47,43 | 47,50
820 | 47,57 | 47,64 | 47,71 | 47,77 | 47,84 | 4791 | 47,98 | 48,05 | 48,11 | 48,18
830 | 48,25 | 4832 | 4839 | 48,46 | 48,53 | 48,60 | 48,66 | 48,73 | 48,80 | 48,87
840 | 48,94 | 49,01 | 49,08 | 49,15 | 49,22 | 49,29 | 49,35 | 49,42 | 49,49 | 49,56
850 | 49,63 | 49,70 | 49,77 | 49,84 | 49,91 | 49,98 | 50,04 | 50,11 | 50,18 50,25
860 | 50,32 | 50,39 | 50,46 | 50,53 | 50,60 | 50,67 | 50,74 | 50,81 | 50,88 50,95
870 | 51,02 | 51,09 | 51,16 | 51,23 | 51,30 | 51,37 | 51,44 | 51,51 51,58 [ 51,65
880 | 51,72 | 51,79 | 51,86 | 51,93 | 52,00 | 52,08 | 52,15 | 52,22 52,29 | 52,36
890 | 52,43 | 52,50 | 52,57 [ 52,64 | 52.71 | 52,79 | 52,86 | 52,93 53,00 | 53,07
900 | 53,14 - - - - - - - - -

28




3HAYEHME TIAC JUIsA TEPMOIIAPBI THIIA U (Cu-CuNi)
B 3ABUCHUMOCTH OT TEMIIEPATYPBI PABOYHX KOHIIOB

ITPH TEMITIEPATYPE CBOBOJHBIX KOHIIOB 0 °C

11O DIN 43710-85
sc ] o [ 1 [ 237 4] 571 6 [ 71 8 [ 9 [10
MuIUTHBOIET '
20[-570] — | — [ - [T -] -] —|—=—]1—1—1—
-190 | -5,51-553]-5,55]-557-5,59]-560[-5,62]-564|-566]-568|-570
-180 [-532]-5,34(-536]-538|-540]-541{-543|-545|-547|-549|-5,51
-170 |-5,12(-5,14[-516]-518]-520-522 | -5,24|-5,26 [ -5.28 | -5,30 | - 5,32
-160 |-491 | -493|-495]-497]-499]-5,02]-504|-506]-508|-5,10]|-5,12
2150 | -4,69 | -4,71 [-4,73[-4,76]-4,78 | -4,80 | -4,82 | -4,84 | -4,87 | -4,89 | -4,91
2140 | -4,46 | -4,48 |-4,51-453]-4,55]|-4,58 [ -4,60 | -4,62 | -4,64 | -4,67 | - 4,69
2130 |-421|-423|-426]-428]-4,31]-4331-436|-438|-441|-443|-4,46
2120 | 3,95 |-3,98|-4,00]-4,03]-4,05]-4,08]-4,11]-4,13]|-4,16|-4,18 | -4,21
-110 |-3,58 | -3,71-3,73[-3,76 | -3,79 | -3,81 [ -3,84 | -3,87 | -390 | -3,92 | - 3,95
~100 |-3,40 | -3,43|-3,46-3,48]-3,51[-3,54]-3,57|-3,60|-3,62|-3,65]-3,68
290 |-3,11-3,14[-3,17-320[-323[-3,25[-3,28-3,31|-3,34|-3,37]| -3,40
-80 |-2,81-2,84]-2,87/-290]-293]-296]-299{-3,02|-3,05|-3,08]-3,11
270 |-2,50|-2,53|-2,56|-2,59]-2,62(-2,66|-2,69|-272|-2,75|-2,78|-28l
760 |-2,18|-2211-224-228[-231[-234[-237]-240]-244-247|-2,50
750 |-1,85|-1,88(-1,92(-1,95[-198]-2,02[-2,05]-2,08 | -2,11|-2,15}-2,18
740 |-1,50]-1,53|-1,57|-1,60]-1,64[-1,67-1,71|-1,74[-1,78 | - 1,81 |-185
230 |-1,14|-1,18|-121|-1,25[-1,281-1,32/-1,36|-139|-143]-146]-1,50
720 |-,077|-0,81|-084]-088(-092[-095|-099 |-1,03|-107]-1,10]-1,14
210 |-039-0,43|-047]-0,50(-0,54]-0,58]-0,62|-0,66|-069-0,73-0,77
0 | 0,00 |-0,04]-0,08]-0,12]-0,16[-0,19[-0,23|-0,27-031]-0,35]}-039
0 1000 | 0,04 | 0,08 0,12 | 0,16 | 020 [ 0,24 | 0,28 | 0,32 | 0,36 | 0,40
10 | 0,40 | 0,44 | 0,48 | 0,52 | 0,56 | 0,60 | 0,64 | 0,68 | 0,72 | 0,76 | 0,80
20 | 0,80 | 0,84 | 0,88 | 0,92 | 0,96 | 1,00 [ 1,05 | 1,09 | 1,13 | 1,17 | 121
30 | 121 | 1,25 | 1,29 | 1,34 | 1,38 | 1,42 | 1,46 | 1,50 | 1,55 | 1,59 | 1,63
40 | 1.63 | 1,67 | 1,71 | 1,76 | 1,80 | 1,84 | 1,88 | 1,92 | 1,97 | 2,01 | 2,05
50 | 2.05 | 2,09 | 2,14 | 2,18 | 2,22 | 2,26 | 2,31 | 2,35 | 2,39 | 2,44 | 2,48
60 | 248 | 2,52 | 2,57 | 2,61 | 2,65 | 2,69 | 2,74 | 2,78 | 2,82 | 2,87 | 2,91
70 | 2.91 | 2,95 | 3,00 | 3,04 | 3,09 | 3,13 | 3,17 | 322 | 3,26 | 331 | 3,35
80 | 335 | 3,39 | 3,44 | 348 | 3,53 | 3,57 | 3,62 | 3,66 | 3,71 | 3,75 | 3,80
90 | 3.80 | 3,84 | 3,89 | 3,93 | 3,95 | 4,02 | 407 | 4,11 | 4,16 | 420 | 4,25
100 | 425 | 4,30 | 4,34 | 4,39 | 4,43 | 448 | 4,53 | 4,57 | 4,62 | 4,66 | 4,71
110 | 471 | 4,76 | 4,80 | 4,85 | 4,90 | 494 | 499 | 504 | 5,09 | 5,13 5,18
120 | 5,18 | 5,23 | 527 | 5,32 | 5,37 | 541 | 546 | 5,51 | 5,56 | 5,60 5,65
130 | 5.65 | 5,70 | 5,75 | 5,19 | 5.84 | 589 | 594 | 599 | 6,03 | 6,08 6,13
140 | 6,13 | 6,18 | 6,23 | 6,28 | 633 | 637 | 642 | 647 | 6,52 | 6,57 6,62
150 | 6.62 | 6,67 | 6,72 | 6,77 | 6,82 | 6,87 | 6,92 | 697 | 7,02 | 7.07 7,12
160 | 7.12 | 7,17 | 7,22 | 727 | 7,33 | 737 [ 743 | 748 | 7,53 | 7,58 7,63
170 | 7.63 | 768 | 7,73 | 7,19 | 7.84 [ 7.89 [ 7,94 | 7.99 | 8,05 | 8,10 8,15
180 | 8.15 | 8,20 | 8,25 | 8,31 | 8,36 | 8,41 | 8,46 | 8,51 | 857 | 8,62 8,67
190 | 8.67 | 8,72 | 8,78 | 8,83 | 8,88 | 893 | 899 | 9,04 | 909 | 9,15 9,20
200 | 920 | 9,25 | 9,31 | 9,36 | 942 | 9,47 | 9,52 | 9,58 | 9,63 9,69 | 9,74
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3

4 | 5 | 6

7 | 8

|

10

MHUIHBOIET

210

9,79

9,85

9,90

9,96

10,01

10,07

10,12

10,18

10,23

10,29

220

10,35

10,40

10,46

10,51

10,57

10,62

10,68

10,74

10,79

10,85

230

10,91

10,96

11,02

11,07

11,13

11,19

11,24

11,30

11,35

11,41

240

11,47

11,52

11,58

11,64

11,69

11,75

11,81

11,87

11,92

11,98

250

12,04

12,09

12,15

12,21

12,25

12,32

12,36

12,44

12,49

12,55

260

12,61

12,67

12,72

12,78

12,84

12,90

12,96

13,01

13,07

13,13

270

13,19

13,25

13,30

13,36

13,42

13,48

13,54

13,59

13,65

13,71

280

13,77

13,83

13,89

13,95

14,00

14,06

14,12

14,18

14,24

14,30

290

14,36

14,42

14,48

14,54

14,60

14,66

14,72

14,78

14,84

14,90

300

14,96

15,02

15,06

15,14

15,20

15,26

15,32

15,38

15,44

15,50

310

15,56

15,62

15,68

15,74

15,80

15,86

15,92

15,96

16,04

16,10

320

16,16

16,22

16,28

16,34

16,40

16,46

16,52

16,58

16,64

16,70

330

16,76

16,82

16,88

16,94

17,00

17,07

17,13

17,19

17,24

17,31

340

17,37

17,43

17,49

17,55

17,61

17,68

17,74

17,80

17,88

17,92

350

17,98

18,04

18,10

18,16

18,22

18,29

18,35

18,41

18,47

18,53

360

18,59

18,65

18,71

18,77

18,83

18,89

18,96

19,02

19,08

19,14

370

19,20

19,26

19,33

19,39

19,45

19,51

19,57

19,64

19,70

19,76

380

19,82

19,89

19,95

20,01

20,07

20,13

20,19

20,26

20,32

20,38

390

20,44

20,50

20,57

20,63

20,69

20,75

20,81

20,88

20,94

21,00

400

21,06

21,12

21,19

21,25

21,31

21,37

21,43

21,50

21,56

21,62

410

21,68

21,75

21,81

21,87

21,93

22,00

22,06

22,12

22,19

22,25

420

22,31

22,38

22,44

22,50

22,56

22,63

22,69

22,75

22,82

22,88

430

22,94

23,01

23,07

23,13

23,19

23,26

23,32

23,38

23,45

23,51

440

23,57

23,64

23,70

23,71

23,83

23,89

23,96

24,02

24,09

24,15

450

24,21

24,28

24,34

24,41

24,47

24,53

24,60

24,66

24,73

24,79

460

24,85

24,92

24,98

25,05

25,11

25,18

25,24

25,31

25,37

25,44

470

25,50

25,57

25,63

25,70

25,76

25,83

25,89

25,95

26,02

26,09

480

26,16

26,22

26,29

26,35

26,42

26,49

26,55

26,62

26,68

26,75

490

26,82

26,88

26,95

27,01

27,08

27,15

27,21

27,28

27,34

27,41

500

27,48

27,54

27,61

27,68

27,74

27,81

27,88

27,95

28,01

28,08

510

28,15

28,21

28,28

28,35

28,41

28,48

28,55

28,62

28,68

28,75

520

28,82

28,89

28,95

29,02

29,09

29,16

29,23

29,29

29,36

29,43

530

29,50

29,57

29,63

29,70

29,77

29,84

29,91

29,97

30,04

30,11

540

30,18

30,25

30,32

30,39

30,45

30,52

30,59

30,68

30,73

30,80

550

30,87

30,94

31,01

31,08

3414

31,21

31,28

31,35

31,42

31,49

560

31,56

31,63

31,70

31,77

31,84

31,91

31,98

32,05

32,12

32,19

570

32,26

32,33

32,40

32,47

32,54

32,61

32,68

32,75

32,82

32,89

580

32,96

33,03

33,10

33,17

33,24

33,32

33,39

33,46

33,53

33,60

590

33,67

33,74

33,81

33,88

33,95

34,03

34,10

34,17

34,24

34,31

600
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3HAYEHHE T3AC 4Jist TEPMOIIAPBI THIIA W (W5Re/W26Re)
B 3ABUCHUMOCTH OT TEMIIEPATYPBI PABOYHNX KOHIIOB
IIPA TEMIIEPATYPE CBOBOJHBIX KOHIIOB 0 °C
I1O ASTM E988

°C 0 1 2 3 4 5 6 7 8 9 10

MHULTHBONBT

0 | 0,000 | 0,013 | 0,027 | 0,040 | 0,054 | 0,067 | 0,081 { 0,094 | 0,108 | 0,121 | 0,135

10 | 0,135 | 0,149 | 0,162 | 0,176 | 0,190 | 0,204 | 0,217 | 0,231 | 0,245 | 0,259 | 0,273

20 | 0,273 | 0,286 | 0,300 | 0,314 | 0,328 | 0,342 | 0,356 | 0,370 | 0,384 | 0,398 | 0,412

30 | 0,412 | 0,426 | 0,441 | 0,455 | 0,469 | 0,483 | 0,497 | 0,512 | 0,526 | 0,540 | 0,554

40 | 0,554 | 0,569 | 0,583 | 0,598 | 0,612 | 0,626 | 0,641 | 0,655 | 0,670 | 0,684 | 0,699

50 [ 0,699 | 0,713 | 0,728 | 0,742 | 0,757 | 0,772 | 0,786 | 0,801 | 0,816 | 0,830 | 0,845

60 | 0,845 | 0,860 | 0,875 | 0,889 | 0,904 | 0,919 | 0,934 | 0,949 | 0,964 | 0,979 | 0,994

70 | 0,994 | 1,009 | 1,024 | 1,039 | 1,054 | 1,069 | 1,084 | 1,099 | 1,114 | 1,129 | 1,144

80 | 1,144 | 1,159 | 1,175 | 1,190 | 1,205 | 1,220 | 1,235 | 1,251 | 1,266 | 1,281 | 1,297

90 | 1,297 | 1,312 | 1,327 | 1,343 | 1,358 | 1,374 | 1,389 | 1,405 | 1,420 | 1,436 | 1,451

100 | 1,451 | 1,467 | 1,482 | 1,498 | 1,513 | 1,529 | 1,545 | 1,560 | 1,576 | 1,592 | 1,607

110 | 1,607 | 1,623 | 1,639 | 1,655 | 1,670 | 1,686 | 1,702 | 1,718 | 1,734 | 1,750 1,766

120 | 1,766 | 1,781 | 1,797 | 1,813 | 1,829 | 1,845 | 1,861 | 1,877 | 1,893 | 1,909 1,925

130 | 1,925 | 1,942 | 1,958 | 1,974 | 1,990 | 2,006 | 2,022 | 2,038 | 2,055 2,071 | 2,087

140 | 2,087 | 2,103 | 2,120 | 2,136 | 2,152 | 2,168 | 2,185 | 2,201 | 2,217 2,234 | 2,250

150 | 2,250 | 2,267 | 2,283 [ 2,300 | 2,316 | 2,332 | 2,349 | 2,365 | 2,382 2,398 | 2,415

160 | 2,415 | 2,432 | 2,448 | 2,465 | 2,481 | 2,498 | 2,515 | 2,531 | 2,548 2,565 | 2,581

170 | 2,581 | 2,598 | 2,615 | 2,632 | 2,648 | 2,665 | 2,682 | 2,699 | 2,716 2,732 | 2,749

180 | 2,749 | 2,766 | 2,783 | 2,800 | 2,817 | 2,843 | 2,851 | 2,868 2,885 | 2,902 | 2,919

190 | 2,919 | 2,936 | 2,953 | 2,970 | 2,987 | 3,004 | 3,021 | 3,038 3,055 | 3,072 | 3,089

200 | 3,089 | 3,106 | 3,124 | 3,141 | 3,158 | 3,175 | 3,192 | 3,210 3,227 | 3,244 | 3,261

210 | 3,261 | 3,279 | 3,296 | 3,313 | 3,331 | 3,348 | 3,365 3,383 | 3,400 | 3,417 | 3,435

220 | 3,435 | 3,452 | 3,470 | 3,487 | 3,505 | 3,522 | 3,539 3,557 | 3,574 | 3,592 | 3,609

230 | 3,609 | 3,627 | 3,645 | 3,662 | 3,680 | 3,697 | 3,715 3,732 | 3,750 | 3,768 | 3,785

240 | 3,785 | 3,803 | 3,821 | 3,838 | 3,856 | 3,874 | 3,891 3,909 | 3,927 | 3,945 | 3,962

250 | 3,962 | 3,980 | 3,998 | 4,016 | 4,034 | 4,051 | 4,069 4,087 | 4,105 | 4,123 | 4,141

260 | 4,141 | 4,158 | 4,176 | 4,194 | 4,212 | 4,230 | 4,248 4266 | 4,284 | 4,302 | 4,320

270 | 4,320 | 4,338 | 4,356 | 4,374 | 4,392 | 4,410 | 4,428 4,446 | 4,464 | 4,482 | 4,500

280 | 4,500 | 4,518 | 4,536 | 4,554 | 4,573 | 4,591 | 4,609 4,627 | 4,645 | 4,663 | 4,682

290 | 4,682 | 4,700 | 4,718 | 4,736 | 4,754 | 4,773 | 4,791 4,809 | 4,827 | 4,846 | 4,864

300 | 4,864 | 4,882 | 4,900 | 4919 | 4,937 | 4,955 | 4,974 4,992 | 5,010 | 5,029 | 5,047

310 | 5,047 | 5,065 | 5,084 | 5,102 | 5,121 | 5,139 | 5,157 5,176 | 5,194 | 5213 | 5,231

320 | 5231 | 5,250 | 5,268 | 5,287 | 5,305 | 5,323 | 5,342 5,361 | 3,379 | 5,398 | 5,416

330 | 5,416 | 5,435 | 5453 | 5472 | 5,490 | 5509 | 5,527 5,546 | 5,565 | 5,583 | 5,602

340 | 5,602 | 5,620 | 5,639 | 5,658 | 5,676 | 5,695 5,714 | 5,732 | 5,751 | 5,770 | 5,788

350 | 5,788 | 5,807 | 5,826 | 5,844 | 5,863 | 5,882 5901 | 5,919 | 5,938 | 5957 | 5,976

360 | 5,976 | 5,994 | 6,013 | 6,032 | 6,051 | 6,070 6,088 | 6,107 | 6,126 | 6,145 | 6,164

31
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370

6,164

6,182

6,201

6,220

6,239

6,258

6,277

6,296

6,314

6,333

6,352

380

6,352

6,371

6,390

6,409

6,428

6,447

6,466

6,485

6,504

6,523

6,541

390

6,541

6,560

6,579

6,598

6,617

6,636

6,655

6,674

6,693

6,712

6,731

400

6,731

6,750

6,769

6,788

6,807

6,826

6,845

6,865

6,884

6,903

6,922

410

6,922

6,941

6,960

6,979

6,998

7,017

7,036

7,055

7,074

7,094

7,113

420

7,113

7,132

7,151

7,170

7,189

7,208

7,227

7,247

7,266

7,285

7,304

430

7,304

7,323

7,342

7,362

7,381

7,400

7,419

7,438

7,458

7,477

7,496

440

7,496

7,515

7,534

7,554

7,573

7,592

7,611

7,631

7,650

7,669

7,688

450

7,688

7,708

7,727

7,746

7,765

7,785

7,804

7,823

7,842

7,862

7,881

460

7,881

7,900

7,920

7,939

7,958

7,978

7,997

8,016

8,036

8,055

8,074

470

8,074

8,094

8,113

8,132

8,152

8,171

8,190

8,210

8,229

8,248

8,268

480

8,268

8,287

8,306

8,326

8,345

8,364

8,384

8,403

8,423

8,442

8,461

490

8,461

8,481

8,500

8,520

8,539

8,558

8,578

8,597

8,617

8,636

8,655

500

8,655

8,675

8,694

8,714

8,733

8,753

8,772

8,791

8,811

8,830

8,850

510

8,850

8,869

8,889

8,908

8,928

8,947

8,966

8,986

9,005

9,025

9,044

520

9,044

9,064

9,083

9,103

9,122

9,142

9,161

9,181

9,200

9,220

9,239

530

9,239

9,259

9,278

9,298

9,317

9,337

9,356

9,376

9,395

9,415

9,434

540

9,434

9,454

9,473

9,493

9,512

9,532

9,551

9,571

9,590

9,610

9,629

550

9,629

9,649

9,668

9,688

9,707

9,727

9,746

9,766

9,785

9,805

9,824

560

9,824

9,844

9,863

9,883

9,902

9,922

9,942

9,961

9,981

10,000

10,020

570

10,020

10,039

10,059

10,078

10,098

10,117

10,137

10,156

10,176

10,196

10,215

580

10,215

10,235

10,254

10,274

10,293

10,313

10,332

10,352

10,371

10,391

10,411

590

10,411

10,430

10,450

10,469

10,489

10,508

10,528

10,547

10,567

10,587

10,606

600

10,606

10,626

10,645

10,665

10,684

10,704

10,723

10,743

10,763

10,782

10,802

610

10,802

10,821

10,841

10,860

10,880

10,899

10,919

10,939

10,958

10,978

10,997

620

10,997

11,017

11,036

11,056

11,075

11,095

11,114

11,134

11,154

11,173

11,193

630

11,193

11,212

11,232

11,251

11,271

11,290

11,310

11,330

11,349

11,369

11,388

640

11,388

11,408

11,427

11,447

11,466

11,486

11,505

11,525

11,544

11,564

11,584

650

11,584

11,603

11,623

11,642

11,662

11,681

11,701

11,720

11,740

11,759

11,779

660

11,779

11,798

11,818

11,837

11,857

11,876

11,896

11,915

11,935

11,955

11,974

670

11,974

11,994

12,013

12,033

12,052

12,072

12,091

12,111

12,130

12,150

12,169

680

12,169

12,189

12,208

12,228

12,247

12,267

12,286

12,306

12,325

12,345

13,364

690

13,364

12,384

12,403

12,422

12,442

12,461

12,481

12,500

12,520

12,539

12,559

700

12,559

12,578

12,598

12,617

12,637

12,656

12,676

12,695

12,715

12,734

12,753

710

12,753

12,773

12,792

12,812

12,831

12,851

12,870

12,890

12,909

12,928

12,948

720

12,948

12,967

12,987

13,006

13,026

13,045

13,064

13,084

13,103

13,123

13,142

730

13,142

13,161

13,181

13,200

13,220

13,239

13,258

13,278

13,297

13,317

13,336

740

13,336

13,355

13,375

13,394

13,413

13,433

13,452

13,472

13,491

13,510

13,530

750

13,530

13,549

13,568

13,588

13,607

13,626

13,646

13,665

13,685

13,704

13,723

760

13,723

13,743

13,762

13,781

13,800

13,820

13,839

13,858

13,878

13,897

13,916

770

13,916

13,936

13,955

13,974

13,994

14,013

14,032

14,051

14,071

14,090

14,109

780

14,109

14,129

14,148

14,167

14,186

14,206

14,225

14,244

14,263

14,283

14,302

32
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790

14,302

14,321

14,340

14,360

14,379

14,398

14,417

14,437

14,456

14,475

14,494

800

14,494

14,513

14,533

14,552

14,571

14,590

14,609

14,629

14,648

14,667

14,686

810

14,686

14,705

14,725

14,744

14,763

14,782

14,801

14,820

14,840

14,859

14,878

820

14,878

14,897

14,916

14,953

14,954

14,974

14,993

15,012

15,031

15,050

15,069

830

15,069

15,088

15,107

15,126

15,146

15,165

15,184

15,203

15,222

15,241

15,260

840

15,260

15,279

15,298

15,317

15,336

15,355

15,374

15,393

15,413

15,432

15,451

850

15,451

15,470

15,489

15,508

15,527

15,546

16,565

15,584

15,603

15,622

15,641

860

15,641

15,660

15,679

15,698

15,717

15,736

15,755

15,774

15,793

15,812

15,831

870

15,831

15,849

15,868

15,887

15,906

15,925

15,944

15,963

15,982

16,001

16,020

880

16,020

16,039

16,058

16,077

16,096

16,114

16,133

16,152

16,171

16,190

16,209

890

16,209

16,228

16,247

16,265

16,284

16,303

16,322

16,341

16,360

16,379

16,397

900

16,397

16,416

16,435

16,454

16,473

16,491

16,510

16,529

16,548

16,567

16,585

910

16,585

16,604

16,623

16,642

16,661

16,679

16,698

16,717

16,736

16,754

16,773

920

16,773

16,792

16,811

16,829

16,848

16,867

16,886

16,904

16,923

16,942

16,960

930

16,960

16,979

16,998

17,016

17,035

17,054

17,072

17,091

17,110

17,128

17,147

940

17,147

17,166

17,184

17,203

17,222

17,240

17,259

17,278

17,296

17,315

17,333

950

17,333

17,352

17,371

17,389

17,408

17,426

17,445

17,463

17,482

17,501

17,519

960

17,519

17,538

17,556

17,575

17,593

17,612

17,630

17,649

17,667

17,686

17,704

970

17,704

17,723

17,741

17,760

17,778

17,797

17,815

17,834

17,852

17,871

17,889

980

17,889

17,908

17,926

17,945

17,963

17,981

18,000

18,018

18,037

18,055

18,074

990

18,074

18,092

18,110

18,129

18,147

18,166

18,184

18,202

18,221

18,239

18,257

1000

18,257

18,276

18,294

18,312

18,331

18,349

18,367

18,386

18,404

18,422

18,441

1010

18,441

18,459

18,477

18,496

18,514

18,532

18,550

18,569

18,587

18,605

18,623

1020

18,623

18,642

18,660

18,678

18,696

18,715

18,733

18,751

18,769

18,788

18,806

1030

18,806

18,824

18,842

18,860

18,878

18,897

18,915

18,933

18,951

18,969

18,987

1040

18,987

19,006

19,024

19,042

19,060

19,078

19,096

19,114

19,132

19,151

19,169

1050

19,169

19,187

19,205

19,223

19,241

19,259

19,277

19,295

19,313

19,331

19,349

1060

19,349

19,367

19,385

19,403

19,421

19,439

19,457

19,475

19,493

19,511

19,529

1070

19,529

19,547

19,565

19,583

19,601

19,619

19,637

19,655

19,673

19,691

19,709

1080

19,709

19,727

19,745

19,763

19,781

19,799

19,816

19,834

19,852

19,870

19,888

1090

19,888

19,906

19,924

19,942

19,959

19,977

19,995

20,013

20,031

20,049

20,066

1100

20,066

20,084

20,102

20,120

20,138

20,155

20,173

20,191

20,209

20,227

20,244

1110

20,244

20,262

20,280

20,298

20,315

20,333

20,351

20,369

20,386

20,404

20,422

1120

20,422

20,439

20,457

20,475

20,492

20,510

20,528

20,546

20,563

20,581

20,598

1130

20,598

20,616

20,634

20,651

20,669

20,687

20,704

20,722

20,739

20,757

20,775

1140

20,775

20,792

20,810

20,827

20,845

20,863

20,880

20,898

20,915

20,933

20,950

1150

20,950

20,968

20,985

21,003

21,020

21,038

21,055

21,073

21,090

21,108

21,125

1160

21,125

21,143

21,160

21,178

21,195

21,213

21,230

21,248

21,265

21,282

21,300

1170

21,300

21,317

21,335

21,352

21,369

21,387

21,404

21,422

21,439

21,456

21,474

1180

21,474

21,491

21,508

21,526

21,543

21,560

21,578

21,595

21,612

21,630

21,647

1190

21,647

21,664

21,682

21,699

21,716

21,733

21,751

21,768

21,785

21,802

21,820

1200

21,820

21,837

21,854

21,871

21,889

21,906

21,923

21,940

21,957

21,975

21,992

33
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1210

21,992

22,009

22,026

22,043

22,095

22,112

22,129

22,146

22,163

1220

22,163

22,180

22,198

22,215

22,266

22,283

22,300

22,317

22,334

1230

22,334

22,351

22,368

22,385

22,437

2,454

22,471

22,488

22,505

1240

22,505

22,522

22,539

22,556

22,607

22,624

22,641

22,657

22,674

1250

22,674

22,691

22,708

22,725

22,776

22,793

22,810

22,827

22,844

1260

22,844

22,860

22,877

22,894

22,945

22,962

22,978

22,995

23,012

1270

23,012

23,029

23,046

23,063

23,113

23,130

23,147

23,163

23,180

1280

23,180

23,197

23,214

23,230

23,281

23,297

23,314

23,331

23,347

1290

23,347

23,364

23,381

23,398

23,448

23,464

23,481

23,498

23,514

1300

23,514

23,531

23,548

23,564

23,614

23,631

23,647

23,664

23,680

1310

23,680

23,697

23,714

23,730

23,780

23,796

23,813

23,829

23,846

1320

23,846

23,862

23,879

23,895

23,945

23,961

23,978

23,994

24,011

1330

24,011

24,027

24,044

24,060

24,110

24,126

24,142

24,159

24,175

1340

24,175

24,192

24,208

24,224

24,274

24,290

24,306

24,323

24,339

1350

24,339

24,355

24,372

24,388

24,437

24,453

24,470

24,486

24,502

1360

24,502

24,518

24,535

24,551

24,600

24,616

24,632

24,648

24,665

1370

24,665

24,681

24,697

24,713

24,762

24,778

24,794

24,810

24,827

1380

24,827

24,843

24,859

24,875

24,923

24,940

24,956

24,972

24,988

1390

24,988

25,004

25,020

25,036

25,084

25,100

25,117

25,133

25,149

1400

25,149

25,165

25,181

25,197

25,245

25,261

25,277

25,293

25,309

1410

25,309

25,325

25,341

25,357

25,405

25,420

25,436

25,452

25,468

1420

25,468

25,484

25,500

25,516

25,564

25,580

25,595

25,611

25,627

1430

25,627

25,643

25,659

25,675

25,722

25,738

25,754

25,770

25,785

1440

25,785

25,801

25,817

25,833

25,880

25,896

25,912

25,927

25,943

1450

25,943

25,959

25,975

25,990

26,038

26,053

26,069

26,085

26,100

1460

26,100

26,116

26,132

26,147

26,194

26,210

26,226

26,241

26,257

1470

26,257

26,272

26,288

26,304

26,350

26,366

26,382

26,397

26,413

1480

26,413

26,428

26,444

26,459

26,506

26,521

26,537

26,552

26,568

1490

26,568

26,583

26,599

26,614

26,661

26,676

26,692

26,707

26,723

1500

26,723

26,738

26,753

26,769

26,815

26,830

26,846

26,861

26,877

1510

26,877

26,892

26,907

26,923

26,969

26,984

26,999

27,15

27,030

1520

27,030

27,045

27,061

27,076

27,122

27,137

27,152

27,168

27,183

1530

27,183

27,198

27,213

27,229

27,274

27,290

27,305

27,320

27,335

1540

27,335

27,350

27,366

27,381

27,426

27,441

27,457

27,472

27,487

1550

27,487

27,502

27,517

27,532

27,578

27,593

27,608

27,623

27,638

1560

27,638

27,653

27,668

27,683

27,728

27,743

27,758

27,773

27,788

1570

27,788

27,803

27,818

27,833

27,878

27,893

27,908

27,923

27,938

1580

27,938

27,953

27,968

27,983

28,028

28,043

28,058

28,072

28,087

1590

28,087

28,102

28,117

28,132

28,177

28,191

28,206

28,221

28,236

1600

28,236

28,251

28,266

28,280

28,325

28,340

28,354

28,369

28,384

1610

28,384

28,399

28,413

28,428

28,472

28,487

28,502

28,517

28,531

1620

28,531

28,546

28,561

28,575

28,619

28,634

28,649

28,663

28,678

34
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1630

28,678

28,693

28,707

28,722

28,737 | 28,751

28,766

28,780

28,795

28,810

28,824

1640

28,824

28,839

28,853

28,868

28,883 | 28,897

28,912

28,926

28,941

28,955

28,970

1650

28,970

28,984

28,999

29,013

29,028 | 29,042

29,057

29,071

29,086

29,100

29,115

1660

29,115

29,129

29,144

29,158

29,173 | 29,187

29,201

29,216

29,230

29,245

29,259

1670

29,259

29,274

29,288

29,302

29,317 | 29,331

29,345

29,360

29,374

29,388

29,403

1680

29,403

29,417

29,431

29,446

29,460 | 29,474

29,489

29,503

29,517

29,532

29,546

1690

29,546

29,560

29,574

29,589

29,603 | 29,617

29,631

29,646

29,660

29,674

29,688

1700

29,688

29,703

29,717

29,731

29,745 | 29,759

29,774

29,788

29,802

29,816

29,830

1710

29,830

29,844

29,859

29,873

29,887 | 29,901

29,915

29,929

29,943

29,957

29,971

1720

29,971

29,986

30,000

30,014

30,028 | 30,042

30,056

30,070

30,084

30,098

30,112

1730

30,112

30,126

30,140

30,154

30,168 | 30,182

30,196

30,210

30,224

30,238

30,252

1740

30,252

30,266

30,280

30,294

30,308 | 30,322

30,336

30,350

30,364

30,378

30,391

1750

30,391

30,405

30,419

30,433

30,447 | 30,461

30,475

30,489

30,502

30,516

30,530

1760

30,530

30,544

30,558

30,572

30,585 | 30,599

30,613

30,627

30,641

30,654

30,668

1770

30,668

30,682

30,696

30,710

30,723 | 30,737

30,751

30,765

30,778

30,792

30,806

1780

30,806

30,819

30,833

30,847

30,861 | 30,874

30,888

30,902

30,915

30,929

30,943

1790

30,943

30,956

30,970

30,983

30,997 | 31,011

31,024

31,038

31,052

31,065

31,079

1800

31,079

31,092

31,106

31,119

31,133 | 31,147

31,160

31,174

31,187

31,201

31,214

1810

31,214

31,228

31,241

31,255

31,268 | 31,282

31,295

31,309

31,322

31,336

31,349

1820

31,349

31,363

31,376

31,389

31,403 | 31,416

31,430

31,443

31,457

31,470

31,483

1830

31,483

31,497

31,510

31,524

31,537 | 31,550

31,564

31,577

31,590

31,604

31,617

1840

31,617

31,630

31,644

31,657

31,670 | 31,683

31,697

31,710

31,723

31,737

31,750

1850

31,750

31,763

31,776

31,790

31,803 | 31,816

31,829

31,842

31,856

31,869

31,882

1860

31,882

31,895

31,908

31,922

31,935 | 31,948

31,961

31,974

31,987

32,001

32,014

1870

32,014

32,027

32,040

32,053

32,066 | 32,079

32,092

32,105

32,118

32,132

32,145

1880

32,145

31,158

32,171

32,184

32,197 | 32,210

32,223

32,236

32,249

32,262

32,275

1890

32,275

32,288

32,301

32,314

32,327 | 32,340

32,353

32,366

32,378

32,391

32,404

1900

32,404

32,417

32,430

32,443

32,456 | 32,469

32,842

32,495

32,507

32,520

32,533

1910

32,533

32,546

32,559

32,572

32,584 | 32,597

32,610

32,623

32,636

32,649

32,661

1920

32,661

32,674

32,687

32,700

32,712 | 32,725

32,738

32,751

32,763

32,776

32,789

1930

32,789

32,801

32,814

32,827

32,840 | 32,852

32,865

32,878

32,890

32,903

32,915

1940

32,915

32,928

32,941

32,953

32,966 | 32,979

32,991

33,004

33,016

33,029

33,041

1950

33,041

33,054

33,067

33,079

33,092 | 33,104

33,117

33,129

33,142

33,154

33,167

1960

33,167

33,179

33,192

33,204

33,217 | 33,229

33,242

33,254

33,266

33,279

33,291

1970

33,291

33,304

33,316

33,329

33,341 | 33,353

33,366

33,378

33,390

33,403

33,415

1980

33,415

33,427

33,440

33,452

33,464 | 33,477

33,489

33,501

33,514

33,526

33,538

1990

33,538

33,550

33,563

33,575

33,587 | 33,599

33,612

33,624

33,636

33,648

33,660

2000

33,660

33,673

33,685

33,697

33,709 | 33,721

33,733

33,746

33,758

33,770

33,782

2010

33,782

33,794

33,806

33,818

33,830 | 33,842

33,855

33,867

33,879

33,891

33,903

2020

33,903

33,915

33,927

33,939

33,951 | 33,963

33,975

33,987

33,999

34,011

34,023

2030

34,023

34,035

34,047

34,059

34,071 | 34,082

34,094

34,106

34,118

34,130

34,142

2040

34,142

34,154

34,166

34,178

34,189 | 34,201

34,213

34,225

34,237

34,249

34,260
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2050

34,260

34,272

34,284

34,296

34,307 | 34,319

34,331

34,343

34,354

34,366

34,378

2060

34,378

34,390

34,401

34,413

34,425 | 34,436

34,448

34,460

34,471

34,483

34,495

2070

34,495

34,506

34,518

34,530

34,541 | 34,553

34,564

34,576

34,587

34,599

34,611

2080

34,611

34,622

34,634

34,645

34,657 | 34,668

34,680

34,691

34,703

34,714

34,726

2090

34,726

34,737

34,749

34,760

34,771 | 34,783

34,794

34,806

34,817

34,829

34,840

2100

34,840

34,851

34,863

34,874

34,885 | 34,897

34,908

34,919

34,931

34,942

34,953

2110

34,953

34,965

34,976

34,987

34,998 | 35,010

35,021

35,032

35,043

35,055

35,066

2120

35,066

35,077

35,088

35,099

35,110 | 35,122

35,133

35,144

35,155

35,166

35,177

2130

35,177

35,188

35,199

35,211

35,222 | 35,233

35,244

35,255

35,266

35,277

35,288

2140

35,288

35,299

35,310

35,321

35,332 | 35,343

35,354

35,365

35,376

35,387

35,398

2150

35,398

35,409

35,420

35,430

35,441 | 34,452

35,463

35,474

35,485

35,496

35,506

2160

35,506

35,517

35,528

35,539

35,550 | 35,561

35,571

35,582

35,593

35,604

35,614

2170

35,614

35,625

35,636

35,647

35,657 | 35,668

35,679

35,689

35,700

35,711

35,721

2180

35,721

35,732

35,742

35,753

35,764 | 35,774

35,785

35,795

35,806

35,817

35,827

2190

35,827

35,838

35,848

35,859

35,869 | 35,880

35,890

35,901

35,911

35,922

35,932

2200

35,932

35,942

35,953

35,963

35,974 | 35,984

35,995

36,005

36,015

36,026

36,036

2210

36,036

36,046

36,057

36,067

36,077 | 36,088

36,098

36,108

36,118

36,129

36,139

2220

36,139

36,149

36,159

36,169

36,180 | 36,190

36,200

36,210

36,220

36,231

36,241

2230

36,241

36,251

36,261

36,271

36,281 | 36,291

36,301

36,311

36,321

36,331

36,341

2240

36,341

36,351

36,361

36,371

36,381 | 36,391

36,401

36,411

36,421

36,431

36,441

2250

36,441

36,451

36,461

36,471

36,481 | 36,491

36,500

36,510

36,520

36,530

36,540

2260

36,540

36,549

36,559

36,569

36,579 | 36,589

36,598

36,608

36,618

36,627

36,637

2270

36,637

36,647

36,656

36,666

36,676 | 36,685

36,695

36,705

36,714

36,724

36,733

2280

36,733

36,743

36,753

36,762

36,772 | 36,781

36,791

36,800

36,810

36,819

36,829

2290

36,829

36,838

36,847

36,857

36,866 | 36,876

36,885

36,895

36,904

36,913

36,923

2300

36,923

36,932

36,941

36,951

36,960 | 36,969

36,978

36,988

36,997

37,006

37,015

2310

37,015

37,025

37,034

37,043

37,052 | 37,061
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