10-s2 Meoicoynapoonas nayuno-mexnuveckas konpepenyus «lIpubopocmpoenue — 2017»

Jlornka pa®oThl Ha JAHHOM ATaIle 3aKJIFOYACTCS B
TOM, YTO IIPOEKT rOCYAaPCTBEHHOTO CTaHIapTa Mpo-
pabaThIBaeTCs MOAIEMEHTHO.

Ceccus 1-To ypoBHS HepapXuM - IPOEKT CTaH-
JapTa Kak MOIyJIb AenuTcsa Ha paznensl. Ceccun 2-T1o
YPOBHS HepapXuH (KOJIMYECTBO PaBHO YHCIy paslie-
JIOB) - KQXKIIBIH pa3zen mpopadaTeIBacTCs KaK OTACIb-
HBIA MOIYJb B ITOJpa3JeNbl. 3aTeM NPOBOISITCS cec-
CcUM 3-TO YpOBHSI HMEpapXHWu - Ka)Iblid MOpasjien
npopabaTbiBaeTcss B IMYHKTHL. 3aBeplIaloT padoTy
ceccur 4-T0 ypOBHS UEPAPXUH - KaXKIIBIH ITYHKT IIPO-
pabarbiBaeTcsi B MOJNYHKTHL. T.e. INPOUCXOAUT
MOATaNHask AEKOMITO3ULIUs HH(pOpMau 00 00beKTe
CTaH/IapTU3alNH.

B 3aBucuMocTH 0T HanMuusg HMHGPOPMALUH,
coOpaHHOU Ha 1 JTare, Ka)xIasi ceccust MOXKeT OBITh
peanu3oBaHa B BHIC MOAYJIA A, 1160 Moy B.

Monyne A BKIIIOYAET CIICAYIOIINE Iar:

- pa3paboTKa M PAaCcChUIKa aHKET JUI YYaCTHHKOB
(OKyC-TpyIIIEI;

- 000011IeHUe TAaHHBIX AaHKETHPOBAHUS M IPUHSTHE
peLIeHH e 10 CTPYKTYpPE U MapameTpaM CTaHAapTa;

- OpraHu3anusa 1 NpoBCACHUE NOMOJHUTEIBHOTO
ompoca (TIpx He0OXOTUMOCTH).

Mopaynbs B BKiIrOUaeT ciuenyromue mart:

V/IK 536.5.082(045)(476)

- TEHEpUPOBAHHUE CTPYKTYPHI U IApaMETPOB CTaH-
JlapTa METOJOM MO3TOBOTO ILITypMa y4aCTHHKaMH
(OKyC-TpYTIIIEI;

- pa3paboTKa M pacchUIKa aHKET ISl yYaCTHUKOB
(OKyC-TpYIIIIEI,

- 00001IeHNE TaHHBIX AHKETHPOBAHUS U IPUHSATHE
pelIeHHe 0 CTPYKTYpPE U IapamMeTpaM CTaHAapTa;

- OpraHM3anys ¥ MPOBEJICHNE JIOMOIHUTEIBHOTO
ompoca (TIpu HeOOXOTUMOCTH).

Monyie A BeIOMpaeTcs B ciaydae, KOTAa Moepa-
Top copMmynupoBasl A cebs mpencTaBiIeHHE 00
obBexTe cranmaprusanun. Pokyc-rpymmna HeoOxo-
JIMMa J1JIs1 OLIEHKU KOHCceHcyca. Monynb B = B ciiyuae,
KOT/Ia MOJIEpaTop He UMEET MPeACTaBICHUSI 00 00b-
ekTe cranmaptusanuu. Pokyc-rpynma HeoOXoxuma
JUIL TCHEPUPOBAHUS TAKOTO NPEJICTABICHUS M
OLICHKH KOHCEHCYCa.

OpraHu30BaHHBIA C IIOMOIIBIO  (POKYC-TPYIIITBI
nporecc (pOPMUPOBAHUSL «CKeJIeTa» MEPBOM penak-
IIMM TPOEKTa TOCYJapCTBEHHOIO CTaHAapTa Haxo-
JIUTCSI B YIPABIISEMbIX YCIIOBUSAX, MO3BOMIAET TapaH-
THPOBATH TOT (DAKT, UTO TEPBAsT PEAAKIIHS CTaHAApTa
OyzmeT nMeTh KOHCEHCYC IPH PACCHUIKE €€ Ha OT3bIB.

1. 3akon Pecmy0imku Benapych «O TeXHIYECKOM HOPMH-
poBanuM u craHaaptusanuny» Ne 437-3 ot 26 oxta0ps
2016 1.

METPOJOTMYECKOE OBECTIEYEHUE MPEIM3NOHHBIX CPEICTB U3MEPEHUI
TEMIEPATYPBI B PECITYBJIUKE BEJIAPYCb

Crpeanuyk E.H.
Benopyccxuii 2ocyoapcmeennbviti uncmumym mempono2uu
Munck, Pecnybauxa benapyco

TemnepaTypa SBISeTCS OAHMM M3 Ba)KHEHIINX
IIapaMeTpoB, TPEOYIOMNX BHICOKOW TOYHOCTH H3Me-
pEeHHUA Kak Ha MpPOW3BOACTBE, Tak W B ObiTy. U B
HACTOsIIIIee BpeMs 9TU TPEOOBaHUS IIOCTOSIHHO PacTyT.

Jnsa obecnieueHns BEICOKOTOYHBIX M3MEpEeHHH Ha
Teppuropun Pecrrybnmku benapycs B mepuoz ¢ 1993
r. mo 1995 r. B HITO "BHUWM" um. JI.11. Menaene-
eBa» 1 MHMHCKOM LEHTPE CTaHAAPTU3AIHNU U METPO-
norun Komurera 1o crangapTH3aliy, METPOJIOTUH 1
ceprudukaunn Pecnyonukn Benapycs 0611 pazpato-
TaH, CO3JaH M  HWCCIENOBaH OJTAIOH EIMHUILIBI
TEeMIIEpaTypHI.

B nepuon ¢ 2006 T. mo 2008 r. B COOTBETCTBHUH C
3aganueM 1.3 "MoaepausupoBath HalmoHanbHbIN
STAIOH EAWHUILBI TEMIIEPATYPhI — KEIBBHH" TMOATIPO-
rpaMMbel  "OJtanoHel bemapycu" rocynapcTBEHHOM
HayJIHO-TEXHUYIECKOH mporpamMmsl "PazpaboTka u u3-
TOTOBJICHHE 3TaJOHOB benapycu, yHUKaNbHBIX TpH-
OOpOB W YCTaHOBOK MJIsi HAYYHBIX HCCICIOBaHUN"
NpOBEZICHa MOJEPHM3AIMS 3TaloHa. B pesynbrare
NPOBEJCHHON pPabOThl OBbUI CO34aH COBPEMEHHBIN
3TaJIOH, COOTBETCTBYIOLINN MEXAYHAPOIHBIM TpeOo-
BaHMUSM U MMEIOIIUIH METPOJIOTUUECKHE XapaKTepu-
CTHK{ Ha YpPOBHE JIYYIINX MHPOBBIX JOCTHXECHUH B
00J1aCTH KOHTaKTHOI TePMOMETPHH.
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B Hacrosiiee Bpemst B cOCTaB ATAIIOHA €AWHHILIBI
TEeMIIEpaTypbl ~ BXOAAT  CJIEAYIOLIME  CPEACTBa
W3MEPEHUH:

1 AMIynbl penepHbIX TOUEK:

—  TpoliHoi ToukH pryTH (MuHYC 38,8344 °C);

—  TpoiiHoit Touku Boxsl (0,01°C), BHemHMH
BUJI TIPEJICTABIICH Ha PUCYHKE 1;

—  TOYKH IutaByieHus ramms (29,7646 °C);

—  Touku 3arBepaeBanus uHaUA (156,596 °C);

—  TOYKH 3aTBepzeBaHus ojoBa (231,928 °C);

—  TouKH 3aTBepieBanus IuHKA (419,527 °C);

—  TOYKH 3aTBepIeBaHUA ATFOMUAHUS
(660,323 °C), BHemHHWH BHJ TPEICTaBIeH Ha
pHCYHKE 2;

—  TOYKH 3aTBepieBaHus cepedpa (961,78 °C);

2 [IpeunsnoHHEIH TepMoMeTpraeckuii MocT F18;

3 KoMIJEeKT 3TajJOHHBIX MEpP 3JIEKTPUYECKOTrO
comporusieHus Tinsley;

4 I'pynna IIJIATUHOBBIX
COIPOTHUBJICHHS — paOOYHE ITAIOHBI;

5 IIpeuu3uOHHBIM M3MEPUTENb TEMIIEPATYypPhI
Fluke 1590 Super Thermometer;

6  TepMmocraTHpymole  yCTpOHCTBa  JUIA
MOAACPKAHHS aMITyJI PEIIEPHBIX TOYEK:

TEPMOMETPOB



Cexyus 2. Memoowl uccnedosanuii u mempoao2uyeckoe obecneuenue usmepeHutl

—  TepMocTar HU3KOTEMITEpaTypHBII
"Kpuocrar TTB";

—  YCTpOHCTBO TEPMOCTATHPYIOIIEE
"Tepmocrat A3" (Ga);

—  YCTPOHCTBO  TEpMOCTaTHpyIOIlee Ul
oA P KAHUSL perniepHOit TOYKH "Touka
3arBepueBanmst naans (In)";

—  YCTPOHCTBO  TEpMOCTaTHpyIOIlee Ul
NOAJEPIKAHUS penepHoi TOYKH "Touka

3aTBepeBaHus oyosa (Sn)";

—  TepMocTatupyroinee ycTpoiictso "LuHk-5";

— meun Fluke 9115A, Fluke 9116A - nmns
MOJIZICP KaHUsL aMITyJl PENepPHBIX TOYEK 3aTBEp/cBa-
HUS aJIIOMUHMS U cepelpa;

—  tepmocrat Fluke 7108 — ms monnepskaHus
aMITyJIbl TPOMHOM TOUKHU PTYTH.

Pucynok 1 — BHemmnmii Bua aMIrysisl TPOHHOM TOYKH BOJBL
¥ BCIIOMOTATEIbHOE 000pYIOBaHHE

Tpadmrron st
TrenE

Mexamm
Bricokon
r——

Teproserpos L

Pucynok 2 — BHemHuii BU 1 KOHCTPYKLMS aMITyJIbl
peHepHOll TOUKH 3aTBEpACBaHUs AIIOMUHUS

CETHT, BUROMET T-47, EURAMET THT.3 8 K7 3, and COOMET.T-HT  Water riphs point cella.
Dy -3,

Pucynok 3 — BeemupHslii rpaduk cTemneneit
9KBHBAJICHTHOCTH 3TaJIOHOB

Jns uccrenoBaHusl SKBUBAJICHTHOCTH €AWHHIIBI
TEeMIIepaTypbl, pealu3yeMON OSTaJloOHaMH pPa3HBIX
CTpaH, NPOBOASATCSA MEXIYHapOIHbIE KIIFOUEBBIE CIIU-
YEHUsI 3TAJIOHOB, OPTaHNU3yEMbIE KOHCYJIbTATHBHBIM
xomuteroM 1o temneparype (KKT) mpu MexnyHa-
poxHoM Oropo Mmep u BecoB (MBMB). [lns moarsep-
KICHHAS METPOJIOTHYECKHX XapaKTepucTuk Harwo-
HaJIbHOTO 3TaJlOHa €AWHHIBI TeMIepatypsl Peciy6-
nukn benapych M Ul OLGHKH HEeomlpe/esIeHHOCTEH
peanu3aliuy TeEMIIEpaTypHOU IIKalbl HAIIMOHAJIBHBIN
9TaJOH eAMHMIBI TEMIEpPaTypbl Y4acTBOBall B CIIU-
gyeHusx B pamkax KOOMET:

—  "PerunoHanbHble CIMYEHUS] HAIMOHAIBHBIX
9TaJOHOB EIMHHMIIBI TEMIIEPATYPhI B TUAIIA30HE TEM-
neparyp OT TPOIHON TOYKH BOJBI IO TEMIIEPATYPHI
3arBepraeBanms muHKA" Ne 285/RU-a/03, moamrsep-
JKJICHAa YKBUBAJCHTHOCTh 3TaJIOHA B PETIEPHBIX TOY-
Kax 3aTBepaeBaHus oioa (231,928 °C) m mmHKa
(419,527 °C);

"PervnoHanbHble CIIMYEHUST aMIyld TPOWHOM
TOYKH BOJbI HATHOHAIBbHBIX 3TAJIOHOB €MHUIIBI TEM-
neparypsl”" Ne395/BY-a/07.

Tabnuna 1
No M3mepeHHOE 3HaUEHHE CONPOTUBICHUS
. 9TaJIOHHOT'O TEPMOMETpa
H3MEpeHit conpotuieHus: B TTB, Om
1 25,024995
2 25,024987
3 25,025028
4 25,024997
5 25,025001
6 25,025030
7 25,025003
8 25,025035
9 25,025039
10 25,025003
11 25,025039
12 25,025037
13 25,025037
14 25,025048
15 25,025048
CKO, MK 0,15

B pesynbrare yuyacTus B IaHHBIX CIMYCHHAX
HannonanbHBIM 3TajloOH €OUHULBI  TEMIEPaTyphl
Pecnry6mmmkn benmapychk mpepcraBieH Ha BCEMHUPHOM
rpaduke cTeneHel SKBUBAIEHTHOCTH 3TaJIOHOB, TIPH-
BEJICHHOM Ha pUCYHKE 3.

B nacrosmee Bpems pa3paboTaHbl 0OHOBIEHHBIE
Bepcur MeTomuK dKkcnepTussl (Review Protocols) B
00JIacTH TEpPMOMETPHH, KOTOPBIE SIBISIFOTCS OCHOB-
HBIMH JOKYMEHTaMHM, Uil OLEHKHM BO3MOXXHOCTH
omyosnmkoBaHusa npexactaBisieMbix CMC Ha caiite
MBMB. B cooTBeTCTBHM C BBINIEYKAa3aHHBIM
JIOKYMEHTOM B HEKOTOPBIX CIIydasX PELIeHUe O BO3-
moxHoctH BBenenuss CMC nanubix B 6a3y MBMB
MPUHUMAETCS pErMOHAIbHON OpraHu3alUeil, OJHAKO
OKOHUATeJIbHOE 3aKIIOUCHHE BbIpabaThIBaeTCd Ha
3acemannu paboueit rpynmel WG-8 KKT, rme pac-
CMAaTpUBAIOTCSl PE3yIbTaThl 3KCHEPTH3Bl H3MEpH-
TEJBHBIX BO3MOKHOCTEI.
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B HacTosmee BpeMs MO pe3ylbTaTaM IaHHBIX
cimuennid benl M ony6iinkoBano 37 crpok CMC-
JTaHHBIX.

B cootserctBun ¢ MTII-90 ocHOBHO# Bemmuu-
HOM, MCHONb3yeMOH [UIsl pacueTa TEMIEpaTyphl,
HU3MEPEHHO! C MOMOIIBIO MIIATHHOBOTO TEPMOMETPA
COTIPOTHUBIICHUS, sBIsieTcs W(t) - OTHOIIGHHE ero
COMpPOTHUBIICHUsI MPH HU3MEPSEMON TeMIepaType K
conportuBneHuto npu temneparype TTB. Cnenosa-
TENbHO, IOCTOBEPHOCTh U BOCIIPOU3BOAUMOCTh TEM-
HepaTypHOH IIKaIbl B IIEJIOM OMpeeNnseTcs J0CTo-
BEPHOCTBIO BOCIIPOU3BeIeHUs Temueparypsl TTB.

PesynbraThl uccnenoBaHuit CTaOWILHOCTH ITOJ-
Jepskanust Temrnepatypsl TTB npusenens! B Tabmuie 1.

HccnenoBanusi MpoBENECHBI C MOMOIIBIO 3TallOH-
HOT'O IUIATUHOBOTO TepMoMeTpa cornpoTusienust [1TC-
25 ¢ HOMUHAJIBHBIM cotipoTuBieHreM B TTB 25 Owm.

Kak Bugao m3 tabmumpr 1 CKO He mpeBbImiaeT
3HauyeHus, 3asiBJIeHHOro B CMC-1aHHBIX.

VIIK 006.91

bnaronmaps HalMOHAJIBHOMY ATaJOHY €IUHMIIBI
Temneparypsl B Pecny6inke bemapycs Obuto Hama-
JKEHO TPOM3BOJICTBO NPEUN3NOHHBIX CPEICTB H3Me-
peHnit TeMnepaTypsbl, TAKHX KaK U3MEPHUTEIIN TeMIIe-
patypsl stanonHele (MTD), a Takke pemieHa Ipo-
611eMa METPOJIOTHYECKOTO KOHTPOJIS TIPENN3NOHHBIX
CPE/CTB M3MEPEHUIl TeMIlepaTyphl KOHTAKTHBIM Me-
TOJIOM 3apyOeKHOTO IIPON3BOJICTBA.

B Hacrosimee Bpems M3MEPUTENN TeMIepaTyphl
stanonnsle (UTD) npumensarorcs 1y MPOBEACHUS
HM3MEPEHUH TeMIEepaTyphl C BEICOKOH TOUHOCTHIO (10
0,01 °C) B opranax 'MC, a Taxxe B METPOJIOTHIE-
CKHX JIabopaTopusix mpeanpustuii. JlaHHbIe cpen-
CTBa M3MEPEHHUH HE TOIBKO YITyUIIHIIN Ka9eCTBO MET-
POJIOTHUECKUX YCIYT, HO U MO3BOJIAIH B psifie CIy-
YaeB OTKa3aThCsS OT MCIHOJIB30BaHUS J1a00paTOPHBIX
PTYTHBIX CTEKJIIHHBIX TEPMOMETPOB.

METPOJIOI'MYECKOE OBECIIEYEHUME ITPOU3BO/ICTBA B KOHTEKCTE HAPAJIUT'MbI
«INDUSTRIE 4.0»

Pasymusiii A.W.%, I'ypesnu B.J1.2
1 Benopyccuii nayuonansuwiii mexuuveckutl yHusepcumen
2Pecnybruxanckoe ynumapoe npeonpusmue «beropycckuii 20cy0apcmeennviil uHCmumym Mempono2umy
Munck, Pecnybnuxa benapyco

Mup CTOUT Ha IOPOTe YETBEPTOH NPOMBIIIIIEHHON
peBomronuy. IlepBasi NpPOMBIIUICHHAs PEBOJIIOLNS
ObIJTa BBI3BaHA BIACTHIO HaJ] BOJOH M TApOM AJIA Tiepe-
X0J1a OT YEJIOBEUECKOTO TPYZa K MEXaHHIECKOMY IIPO-
W3BOACTBY. BTopas NpOMBINUICHHAS PEBOIIOLH
OCHOBBIBAJIACH HA HCIIONB30BAaHUH 3JIEKTPOIHEPI U U
MOTOYHOTO IPOW3BOACTBA A CO3IAHWS MAaccOBOTO
MPOU3BOACTBA. TpeThsi MPOMBINUICHHAS | PEBOTFOLIHS
UCIIOJIB30Baa 3JIEKTPOHUKY ¥ HHPOPMAITHOHHbIE TeX-
HOJIOTUH JUTA aBTOMaTU3alluu pou3BoAcTBa. UeTBep-
Tast — TeKylllas TeHJICHIMSI aBTOMATHU3alul 1 OOMeHa
JIAaHHBIMU B TEXHOJIOTHSIX TIPOM3BOJICTBA.

Hecmotps Ha 10, uTO B Pecnyonuke benapycs eie
CPaBHHUTEJIIFHO MaJ0 TOBOPST O TaKHX BEIIAX Kak
«Industrie 4.0», «Mutepuer seweit» (Internet of
Things — 10T), kubepdusmaeckue cucremsr (Cyber-
Physical Systems — CPS) u o6nauHble BBIYHCICHUS
(Big Data Mining), HeCKOJIbKO CTpaH ¢ Pa3BUTOM KO-
HOMHKOM | YK€ PETH3YIOT KOHICIIINIO «HHIYCTPUH
4.0», 0003HAYAIONIYI0 YETBEPTYIO MPOMBILLICHHYIO
PEBOJTIOLINIO, MACIITad U XapakTep W3MEHEHHH KOTO-
poii, 10 JaHHbIM BcCeMHpPHOro 3KOHOMUYECKOIO
dopyma (BDD), oreHrBaeTcst Kak OCCpereACHTHBIN
B MCTOPHH YeJoBeuecTBa. UeTBepTas MpOMBIIIICHHAS
peBouTroIs 001a1aeT OTPOMHBIM TTOTEHIMATIOM IS
YBEIMYEHHS! YPOBHS JKM3HH, IPOWU3BOANUTEILHOCTH
Tpyna u TtemnaMm pocta BBII, noBeienust kauectsa
BBIITYCKaeMOM MPOIYKIINH, a TaK ke 3HeproddhexTns-
HOCTH, 3()()EeKTUBHOCTH HCIONB30BAHUS PECYPCOB H
3aIUTHl OKpY)Karomel cpensl. M3MeHeHus, cBsi3aH-
HBIE C OTHM CIBHIOM IapaJurMbl, 3aTPOHYT CaMble
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pa3HbIe CTOPOHBI JKU3HH, HAYMHASI OT OCBOOOXKICHUS
YCJIOBEKA OT pYTUHHBIX TUIOBBIX 3a1a4 U 3aKaHUYNBaAA
TpaHcopManreld SKOHOMUKH M PhIHKa TPyZa, n3Me-
HEHUSAMH B MOJUTUYECKUX CHCTEMAaxX M COLUAIBHBIM
paccnoenneM. Hampumep, momumMo paboTsl 10 BHEA-
penmio  «Industrie  4.0» pasBuBaroIIKeCS CTpPaHbI
JIOJKHBI ITIOATOTOBHUTHCS K TOMY, UTO OHH CTOJIKHYTCS
C TOCIIEACTBHUSAMH €€ pealn3aliy B CTpaHax C pas3Bu-
TON 3KOHOMHKOHW. HexoTopble U3 3THX MOCIEeNICTBUN
CBSI3aHBI C YMCHBIICHHUEM IIOTOKOB MPSMBIX HHO-
CTPaHHBIX MHBECTHLMH M €II¢ OAHMM IPOSBICHHEM
YBEIMYMBAIOIIETOCS TEXHOJIOTUYECKOTO Pa3phiBa, YTO
mpuBeeT K enie 6onpimemy aedurmry BBIT u, creno-
BaTeJIbHO, OOJIBLIIMM PA3IMYMSM B IIaHE 0J1arococTo-
sHus. Takum 00pa3om, eciin He BOCIIOJIb30BaThCsI Ipe-
umytectBamu «Industrie 4.0», To gaHHBIC TPOGIEMBI
3HAYMTEIHHO YBEIMYMBAIOTCS B CBOMX MacuITabax.
Bnepssie Tepmun «Industrie 4.0» u cBoe BumeHue
0 OyzyIIeM pa3BUTHU TPOMBIIUICHHOCTH OBUIO Mpen-
CTaBJICHO NpaBUTENLCTBOM I'epmanuu Ha ['aHHOBEp-
ckoil spmapke B 2011 roay, a yxe 1Ba roga cIycrtsi Ha
TOM 7K€ MECTE MPaBUTEIBCTBO MPEACTABUIIO CBOIO T'OC-
yaapcTBeHHyro nporpammy «Industrie 4.0», B pamkax
KOTOpOH MpEJIoaraeTcsi, 4Yro KpyNHbIE HEMENKHE
KOHIIEPHBI IIPU I'PAHTOBOH nojuepxkke PenepanbHOro
MPaBUTEIBLCTBA OYJIyT MPOBOJUTH KCCIICIOBAHHUS U
BHEAPATHL MHHOBAILIUU B LEJIAX CO3OaHHUS IOJHOCTBIO
aBTOMATHU3UPOBAHHOTO  «YMHOTO»  IIPOM3BOJCTBA
(Smart Factory), iuHuM 1 U3EITHS HA KOTOPOM OYIyT
B3aMMOJAEHCTBOBATH JAPYT C APYTOM U MOTPEOUTENIMH
B pamkax KoHuenuuu «lMHTepHETa Bemen». Yxke





