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[MpuunHa moaepHusauum MTLLU-90. HoBoe onpepeneHne KenbBUHa.

Ha 26-11 I'eHepanbHOM KOH(MEPEHIMM MO MEpaM M BecaM, KoTopas cocrtosnach 13-16
Hosi0pss 2018 roma B Ilapwke, Obl1a mpuHATA HOBAsS MEXKAYHApPOJHAs MeTpHYECKas
cucrteMa eauauir Sl.

HoBast cucreMa mnpeaycMaTpuBaeT HOBBIC OIPEJACICHUS psJa OCHOBHBIX €IUHMUII
(PM3UYECKUX BEIIMYMH HAa OCHOBE (DyHIAMEHTAJIBHBIX (PU3NMYECKHX KOHCTAHT. OgHOU M3
€ IVHHUII, ITIOJTYYUBIINX HOBOE ONPEACICHUE, IBIISICTCS KEJIbBHH.

B cooTBercTBUM ¢ penieHHMEM [ '€HepaabHOM KOH(PEpEeHLIMH IO MEepaM W BecaM HOBOE
ONPEACIICHUE KEJIbBUHA UMEET CICAYIONTYI0 (P)OPMYJIMPOBKY:

Kenveun, cumeon K, saensiemcs eounuyeu mepmoounamudeckou memnepamypsi. OH
onpeoesisiemcs nymem NPUHAMUSI QUKCUPOBAHHO20 YUCI08020 3HAUEHUSL NOCHOSIHHOLU
Bonvymana K komopoe oonorcrno cocmasnisme 1,380 649 x 1023 u komopoe evipacxceno 6
eounuyax J K1, umo skeusanenmno ke m? ¢, K1
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Ctatyc MTLLU-90

BocnpounsseaeHue eanHULbl TEMNEPaATYPbl C y4eTOM HOBOro onpeaeneHmnsa KenbBuHa

AOCOJIIOTHBIN IT'a30BbIH

repMOMETD AKYCTHYECKHUU TEPMOMETP MTIII-90 AOCOIOTHEIN PagHOMETP

| | | | | | | | | | | |
-250,347 -256,115 -248,594 -218,792 -189,344 -38,8344 0,01 29,7646 156,5985 231,928 419,527 660,323 961,78 1084,62 1554,8 17682

TTH, TKH, TTNe TTO, TTAr TTHg TTHO TIGa T3In T3Sn T3Zn T3Al T3Ag TICu TIPd  TIPt
°C
BocnpoussegeHne eanHuLbl TeMNepaTypbl No npeaplaywemy onpeaeneHunto KenbBuHa

AOCOIIOTHBIN ra30BbIN MTI_H_gO

TEPMOMETD

I I I I I I I I I I I I I I
-259,347 -256,115 -248,594 -218,792 -189,344 -38,8344 0,01 29,7646 156,5985 231,928 419,527 660,323 961,78 1084,62 1554,8 1768,2

TTH, TKH, TT Ne TTO, TTAr TTHg TTH,0 TIIGa T3 In T3 Sn T3 Zn T3 Al T3 Ag TIT Cu TII Pd TII Pt
°C

TT — Tremmieparypa TPOMHOU TOUYKHU
TK — remnieparypa KuneHus

TII — Temneparypa niaBiieHUs

T3 — remnieparypa 3aTBepACBaHUs
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OcHoOBHbIe HanpaBneHna mogepHusauum MTLL-90

B cootBeTcTBUH ¢ oTyeTOM 24-11 I'eHepanbHOM KOH(EPCHLIMH MO MEpaM M BecaM ONpEACICHBI
ciaenyromme 3aga4u no moaepauzanuu MTII-90:

- Onpenenutsb HEOIIPEICITCHHOCTD BOCIIPOHU3BEACHHUS MTIII-90 OTHOCHUTEJIBHO
TEPMOJIUHAMUYECKON TEMITEPATYPHI

- HccnenoBaTh U BBIOpaTh HOBYIO PEIEPHYH TOYKY HAa OCHOBE HOBOI'O BEIECTBA HA 3aMEHY
TPOMHOU TOYKU PTYTH.

-  HNcciaenoBanusg HEEIUHCTBEHHOCTEN IIKAJIEI.
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MuHamaTcKasa KOHBEHLUuUA O PTYTU

[{enp KoHBEHIIMM 3aKIIOYACTCAd B O0CCICUEHUH OXPAaHbI 3JI0POBbS YEIOBEKA M OKPY KAIOIIEH CPEJIbl
OT aHTPOMNOI€HHBIX BHIOPOCOB M BHICBOOOKJICHUN PTYTH U €€ COCAMHCHUN, U B HEW 3aKpEIJICH PsI
Mep, HEOOXOAUMBIX JIJISI JOCTUKEHUS ITOM LICHH.

* Mepbsl IO KOHTPOJIO 3a HOPEMIOKCHHWEM PTYTH W TOPIOBJIEHM €K, BKJIIOYAs HAJIOXKCHHUE
OrpaHUYCHHUM HAa KOHKPETHBIC HICTOYHUKH PTYTH, TAKME KaK IIEpBUYHAs J0ObIYA

* Mepbl 1O KOHTPOJ 33 IPOAYKTAMU C J00ABICHUEM PTYTH M IIPOU3BOJACTBEHHBIMH IPOIECCAMMH,
B KOTOPBIX MPUMEHSAETCS PTYTh HJIM PTYTHBICE COCAUHCHHUS, a TakKXKe 3a KyCTapHOH U
MEJIKOMACIITA0OHOM 30JI0TOH00BIUEH.

nporpamma no
OKpY)XaroLL,eun cpepie

* Mepbl KOHTPOJISA, HAIPABJICHHBIC HA CHUKEHUE YPOBHEU COAECPKAHUS PTYTH.

* Mepbl B OTHOIICHHM HSKOJOTMYECKH O€30IacHOTrO0 BPEMEHHOIO XPaHEHUS PTYTH, a TaKkKe
IPUMEHHUTEIBHO K PTYTHBIM OTXO0J1aM M 3arpPS3HCHHBIM YYaCTKaM.

* Mepsnl, Kacaromyecs (PUHAHCOBON M TEXHUYECKOW IMOAACPKKHW PAa3BUBAIOIIMXCS CTPAH M CTPaH C
EePEXOIHOM DKOHOMHUKOM, a TaKXK€ OIPEACIICH MEXaHU3M (PUHAHCUPOBAHUS JJIs CBOEBPEMEHHOT' O
o0ecrnedeHMsT JOCTaTOYHBIX (PMHAHCOBBIX PECYPCOB Ha IPEJACKa3yEeMOM OCHOBE.
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PenepHasa Touka pTyTH

BocnpousBeaeHune eanHULbI TeMNepaTypbl C y4eTOM HOBOro onpeaeneHmna KenbBunHa

AOCOJIIOTHBIN IT'a30BbIH

repMOMETD AKYCTHYECKHUU TEPMOMETP MTIII-90 AOCOIOTHEIN PagHOMETP

| | | | | | | | | | | e
-259,347 -256,115 -248,594 -218,792 -189,344 -38,8344 0,01 29,7646 156,5985 231,928 419,527 660,323 961,78 1084,62 1554,8 1768,2
TTH, TK H, TT Ne TT O, TT Ar TTHg TTH,O TIIGa T3 In T3 Sn T3 Zn T3 Al T3 Ag TII Cu TII Pd TII Pt

BocnpounsseaeHne eanHULbI TeMmnepaTypbl NO npeaplaywemy onpegeneHuio KesbBuHa
AOCOJIIOTHBIN I'a30BEIN MT]_H _ 9 O

TEPMOMETD

I I I I I I I I I I I I I I o
-259,347 -256,115 -248,594 -218,792 -189,344 -38,8344 0,01 29,7646 156,5985 231,928 419,527 660,323 961,78 1084,62 1554,8 1768,2C

TT H TK H TT Ne TTO TT Ar TTH TTH,O0 TII Ga T3 In T3 Sn T3 Zn T3 Al T3 A TII Cu TII Pd TII Pt
2 2 2 g 2 g

TT — Tremmieparypa TPOMHOU TOUYKHU
TK — remnieparypa KuneHus

TII — Temneparypa niaBiieHUs

T3 — remnieparypa 3aTBepACBaHUs
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[loBepoy4yHasa cxema
yTBepXXaeHHas
PoccTaHpapTom

oT 23 aekabpsa 2022

r. Ne3253

rOCYOAPCTBEHHbLIA NEPBUYHLIA 3TANOH EOWHMUBLI TEMMNEPATYPbI - KEMbBMHA B OWAMA3OHE 0,3...273,16 K I3T 35-2021

E T TepmoguHamuueckan Temnepatypa: 4,2...273,16 K $=0,43...0,5mK, ©0=08...9mK, U,=0,13...0,5mK, U,=04...4mK
Z % Temnepatypa no wkane MTLU-90 u NHTLLU-2000: 0,3 ... 273,16 K $=0,10... 0,30 MK, © = 0,20 ... 1,0 mK, U,= 0,10 ... 0,30 mK, U_,= 0,08 ... 0,4 MK
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PaCCManM Bd€Mbl€ BelleCTBa

F
|
0—C=—0 F—_s”—F "
/
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F
HanmMmeHnoBanue Jlnokcuon yraepoaa (CO,) ["excadropun cepol (SF) Kcenon (Xe)
BEIIICCTBA
Tun penepHoOr TOYKH TporiHas Touka TporHas Touka TporHas Touka
lemneparypa penepron 56,558 -49,593 -111,745
ToukHu, ~C

PCT

I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I||||I|||| prel s

BHUUM
um. .. Menpeneera



KoHCTpyKUuuAa amnynbl

o0

5 “&ZE_\ Ar
N
* Kopnyc amMmyibl 1 TEPMOMETPOBEIN KaHA = >,
M3rOTOBJICHBI U3 HEPKABEIOIIEH CTAIU 11 |

12X18H10T. ' __*
* AwmmyiJia 3an0JIHEHA JUOKCHUIOM YIJIEpOo1a - :

noJ1 nasjaeHueM 7,599-10° Ia.
* Ypucrota Bemectna (CO,) 99,9995%
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Ar‘
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MeToabl peanu3auum TPOUHOU TOYKN

TennoBo UMNyNbC Crabunumsayms

1. MeToa TENI0BBIX UMITYJIbCOB

L /
;
BemecTso B aMIyse MONHOCTHIO 3aMOPaKMBAETCS, HAXOMACh B TEPMOCTATE. 3aTeM aMITyJja U‘ “ “

HArpeBaeTCA N0 TEMIEPATYPhI 0,05 °C Hmxe Temneparypsl TpoiHOM ToukH. [logarorcs 11T

TETJIOBBIE UMITYJIBChI U3BECTHOM MOIIHOCTH. ITocie kaxxaoro UMITyJIbCA TEMIEeparypa B

aMnyJje CTaOMIM3UPYETCS, MOBBIMIAACH IIOCJIE KaXIOro MMIyJbca. TpoiHas TO4YkKa OyAeT TemnepaTypa TPOiiHOI TOuKY
peanr30BaHa, KaK TOJILKO TEMIEparypa B aMIyje OT HUMIIYJIbCAa K HUMIIYJIbCY MEPECTACT >
U3MEHSATHCS. !

2. Metoa o0pa3oBaHHs MAHTHUH TBEPAOH (ha3bl

AMmIlylia TOMeIIaeTcs M BbIACPKHBaeTCA B TepMmoctare ¢ Temmneparypoir 0,05 °C Beliie
TEMIIEPATYPbl TPOWHOM TOYKM. IloouepenHo B TEPMOMETPOBBIM KaHAJI IMOMEIIAOTCS
METAUIMYECKUE CTEPKHU, OXJIAXKICHHBIE B »KUAKOM a30Te. Ilociie okoHYaHMsA
HaMOpaKUBAHUS aMITyJy BBIACPKUBAIOT I CTAaOMIM3aliu TemIileparypbl. TpoliHas Todka
OyneT pealn3oBaHa IIOCHE MOrPY>KEHHUS B KaHAJl aMIIyJbl CTEPKHS KOMHATHOM TeMIIEpaTyphbl
171 00pa3oBaHus IpaHUIIbI pa3jena a3 BI0Jb TEPMOMETPOBOIO KaHaa.

/TBep,u,aﬂ ¢da3a

N\

Muakana ¢asa

A
3. Meroa peanu3auyy Opyd IOMOIIH PEryJIsiTOpa TepMOcTaTa T

BeniectBo B ammysie MHOJTHOCTBIO 3aMOPaXUBAETCS, HAXOASICh B TepMocTaTe. Peryisrop

ycranaBiauBaeTcs Ha 0,05 °C Bplmie TeMmepaTypbl TpOMHOM TOYKH. TpoitHas Touka Oyjaer \
peaiM30BaHa I0CjIe MOrPYyKEeHHUs B KaHAJI aMIyJIbl CTEPKHS KOMHATHOM TeMmIiepaTypbl I
oOpa3oBaHus TpaHUIBl pazdeia (a3 BAOJb TEPMOMETPOBOTo KaHaja. CTep)KEHb MOXHO AN >
NOrpy»arth, KOrjia TeMIepaTypa B aMIyJie 110 KOHTPOJbHOMY TEPMOMETPY OyJIeT HIKE Ha N\

PeaKkuna Ha nsmeHeHue perynatopa

0,01 °C TemnepaTypbl TPOMHOMN TOYKH. IpCT
foonn B bonnnbonnnbnnnn bbb bonnnlbonnnbonnn bbb onnnbnnnnbonnnbnnnnbnnnnbnnnnlnnnnl 10
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TemnepaTtypa TPOMHOM TOUKM

T



'padbukn peannsaumm TPOMHON TOUYKM AUOKCcHAa yrnepoaa

oC 56,5570 |

-56,5580

-56,5590

e | Q) =3 et -
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BroaxeT HeonpeaeneHHOCTEN

. CraHgapTHas HEOIPEACIEHHOCTh
HanMeHOBaHMA COCTABIIAIOIIEH HEOIIPEACICHHOCTH

u;, MK
XUMHYECKUE IIPUMECH 0,130
M30TOIMHBIN COCTAB 0,043
[ 'magpocTaTndecKoe TaBICHUE 0,027
HecTaOuabHOCTh 3TAJIOHHOI'O OIOPHOI0 PE3UCTOPa 0,002
HennHenHOCTh NPEeU3UOHHOI0 MOCTa COIIPOTHUBIICHUSA 0,020
[TorrpaBka Ha caMOHArpeB TEPMOMETpPaA 0,016
BimsiHME M3MepeHns TpPOMHOM TOYKH BOJIBI 0,033
Kamnopoka OTC 0,241
Bocnpou3BoauMoOCTh 0,093
CyMMapHas cTaHgapTHas HeonpeaeaeHHOCTh (k=1) 0,296
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3aknr4yeHue

Pe3ynbTarsl

* B cOOTBETCTBHUM C COBPEMEHHBIMU MUPOBBIMHU TEHACHIIMAMU MMOCTABJIEHA HAYYHO-UCCIIE0BATEIbCKAA 3a/1a4a 10 OUCKY
aJIbTEPHATUBBI PENIEPHOU TOUYKHU PTYTH.

* BpIOpaHO BEIIECTBO U M3IrOTOBIICHBI ONBITHEIE 00pa3lbl aMITyJI Ha 0a3e oredecTBeHHOro npeanpusatus HIIIT «Dnemep»
* |IpoBeneHa cepust UBMEPEHUH IS ONIPEACIICHUSA ONITUMAIIBHOTO METOAA PEATU3AIMU TPOMHON TOYKH.
* HccaenoBana BOCOPOU3BOAUMOCTD TEMIEPATYPHI TPOUHOM TOYKH.

* CymMapHas CTaHJapTHas HEOIPENEICHHOCTh He npeBbicuiia 0,3 MK, 4TO yka3pIBaeT Ha NEPCIIEKTUBHOCTD IIPUMEHEHUS
JTAHHOM PENEPHOM TOYKH B KAUECTBE 3aMEHBI PEIIEPHON TOYKU PTYTH, B TOM YHUCJIE HA YPOBHE 3TaOHOB (-ro pa3psaaa B
COOTBETCTBUU C | 0OCYIapCTBEHHOU ITOBEPOYHOUN CXEMOU IS CPEJICTB U3MEPEHUN TEMIIEPATYPHI.

I11ann:

*  YTOYHEHME HOMHHAIIBHOTO 3HAYEHUS TeMIiepaTypsl pernepHor Touku CO, nmo MTIII-90, coBmecTHO ¢ maboparopuei
tepmomMeTpud B0 BHUHUDOTPU.

* H3mepenue TepMoAMHAMUYECKOUN TeMIiepaTypsl penepHoit Touku CO, ¢ IPUMEHEHNEM aKyCTHYECKOTO TEPMOMETPA,
COBMECTHO ¢ JlabopaTtopueil Tepmomerpuu 3o BHUMO®TPU.
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DIyl "Becepoccuinckmin HayuyHo-
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