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MBMB 1 MeTpuyeckas KoHseHuus

MBMB
n Metpuyeckasa KoHBeHuus

Mexaynapoaaoe bropo mep u BecoB (MBMB) OBIJIO OCHOBAaHO B COOTBETCTBHH C
Mertpuueckoii KoHBeHIMe!, MOANMMCAHHON ceMHaIaThio rocyaapctsamu B [lapmwke 20-ro
Mas 1875 r. Bo BpemsI 3aKIIOUNTENbHOM ceccnn aumioMaTrdeckor Kondepennnu mo Metpy.
KonBennus 6pu1a nepecmoTpena B 1921 r.

[IITab-xkBapTupa MBMB pacnosoxena nemaneko ot Ilapmwka, Ha Tepputopun (43 520 M2)
ITaBunbona 6apona e bpereitns (mapk Cen-Kiy), npegocraBinennoit B pactopsokerune bropo
[IpaButensctBoM  @panmysckoii  PecmyOmmkm, — ee

conepxaHne  (UHAHCHPYETCS

rocynapctBamu-uieHaMu Metpudeckoit KonpeHium.

3amaga MBMB cocrout B obecriedeHHUN YHUGDHUKAIINA H3MEPEHUH BO BCEM MHPE, a €T0 IeIH
3aKJII0YAIOTCA B CIIEAYIOIIEM:

e IIPEICTABIATH  MEXKIYHAPOJHOE COOOIIECTBO € LEINBIO

MAaKCHMAaJIbHOI'O IMOBBIIICHUS €T0 Bq)(l)eKTI/IBHOCTI/I 1 BIIUSHUA,

H3MEPHUTENBHOE

° OBITH HEHTPOM HAYYHOI'O U TEXHUYICCKOI'O0 COTPYAHUYECCTBA MEKIY TOCyaapCTBAMU-

YJICHAMH, TIPEAOCTABISISI BO3MOXKHOCTH Ui MEKAYHAPOIHBIX CIMYCHHUH C
pacmpesiereHneM 3aTpar;
®  OBITh KOOPJAWHATOPOM BCEMHUPHOI M3MEPUTEIBHON CHCTEMBI, C IETbI0 00eCIeUeHUS

COIMOCTaBUMOCTHU U MEXYHAPOIHOTO IPU3HAHUS PE3YJIbTaTOB U3MEPEHUN.

MBMB HaxoauTcsi B UCKIIOUUTENBHOM BelleHnn MexayHapogHoro Komurera Mep u BecoB
(MKMB), koTopblif, B CBOXO OUepe/s, noauanusercs I enepanbHoit Kondepenunu mo mepam u
Becam ('KMB) u otuuTtsiBaeTcs riepe Hei mo pabote, mpoaerannoir MEMB.

I'enepanpras KongepeHus 00BIYHO IPOBOAUTCS KaXKABIE YETHIPE T0Ja, M B HEH y4acTBYIOT
MIPECTABUTENN BCEX TOCYAAPCTB-WICHOB. 3a1adaMy 3aCeIaHUH SABIIAIOTCS:

e  0o0CyXIeHHE U IPUHATHE Mep, HEOOXOIUMBIX Il 00ECTIEICHNS PACIIPOCTPAHEHHUS H
COBEPIICHCTBOBaHM MexayHapoaHoi cuctembl eauHun (Sl), kotopas sBiseTcs
COBPEMEHHOW (hOpMOI METPHIECKON CHCTEMHI,

e TIOATBEPXKICHHWE pe3yJIbTaTOB HOBBIX (DyHIaMEHTAIBHBIX METPOJIOTHIECKUX
OTIpENICTICHNH M PA3IMYHBIX HAYYHBIX PE3OJIOIIIA MEXTyHAPOIHOTO XapaKkTepa,

¢ TIPUHATHE BCEX OCHOBHBIX PEIICHUH N0 (HHAHCHPOBAHUIO, OPTaHU3AINH U Pa3BUTHIO

MBMB.

B cocrae MKMB BxoadTr BoCeMHaIlaTh UIEHOB, MPEACTABIAIOIIUX CBOM CTpaHbl, B
Hacrosmee BpeMs MKMB cobupaercs xaxasiit rog. Corpynuuku KomureTa mpeacTaBisioT
MPaBUTENBCTBAM TOCYJApPCTB-UICHOB E€XKETOAHBIM OT4eT 00 aJAMHUHUCTPATHBHOM W
¢unancoBom cocrosaun MBMB. OcnoBHo#t 3amageii MKMB sBnsercst obecredeHue
910

HENOCPEACTBEHHbIX ACHCTBUI WU NoJadel mpeioxeHuil Ha pacemorpenne 'KMB.

BCEMHPHOTO  €OMHOOOpa3Ws COUHHUI HW3MEpPEeHHH. OCYLIECTBIIIETCS  IIyTEM

HesarensHocts MBMB, xoTopasi BHauane orpaHMYMUBaIach U3MEPEHUAMHU UIMHBI U MaccChl U
METPOJIOTHUECKMM H3y4YeHHEM 3THX BEJNM4YMH, ObLIa pacuIMpeHa J0 JTaJOHOB B 00JIacTH
anekrpuuectsa (1927 r.), poromerpun u paguomerpuu (1937 r.), HOHUIUPYIOUIMX H3TYUCHHUI
(1960 r.), mxan Bpemenu (1988 r.) u xumuu (2000 r.). C 3T0ii IENBIO MEPBOHAYATBHBIE
naboparopun, moctpoeHHble B 1876 -1878 1., B 1929 1. 6putH pactmmpensr; B 1963-1964 rr.
OBLIM TIOCTPOEHBI HOBBIE 3AAaHUS [UIA JIAOOPATOPHH MOHU3UPYIOIINX U3IydeHui, B 1984 r. —
Jutst paboT ¢ azepoM 1 B 1988 r. — myist 6ubnmorexu u opucos. B 2001 r. G110 OTKPHITO HOBOE
3/1aHHe I MacTePCKUX, OPICOB U 3aJI0B 3aCeIaHUH.

B nmabopatopusx MBMB pabotatoT okoo copoka It (U3NKOB 1 HHXECHEPOB. B 0CHOBHOM
OHH TIPOBOJAAT METPOJIOTHYECKHE HCCIICIOBAHM, MEKIYHAPOTHBIC CIMUYCHHS pean3aIiiii

TTo cocrostauio Ha 20 Mast
2019 r., unenamu KoHBeHIMH
SIBJISTFOTCS TISITB/ACCST JACBATH
TOCYNapcTB. ApreHTHHa,
Ascrpanusi, ABCTpHs,
Benwrus, bpazumms,
Bourapus, Kanana, Ynm,
Kurait, Komym6us,
Xopsarus, Yemickas
Pecniy6immka, Jlanus, Eruner,
OunnsHaust, Ppanuus,
T'epmanus, I'perus, Benrpus,
Wunus, Uanonesus, Upan
(Mcnamckast PecrryGiika),
Wpax, Upnanus, U3panis,
Uranusi, Slnonus, Kazaxcrax,
Kennst, Kopest (Pecriy6imka),
JIurBa, Manaiizus, Mekcuka,
YepHoropus, Huaepnansl,
Hogas 3enanaus, Hopserus,
ITakucran, [Tospma,
Topryramus, Pymbmus,
Poccuiickas ®enepanus,
Caynosckas Apasusi, Cepous,
Cunramnyp, CnoBakus,
Crnosenus, FOxnas Adppuxa,
Ucnanus, lIBenws,
IIseitnapus, Tannann,
Tynuc, Typuus, Ykpanna,
O6beuHeHHbIe Apabckue
DOmupatsl, BenmkoOpuranusi,
Coenunennsle IItaTs
Awmepuxu u Ypyraaii.

AcconMMpOBaHHBIMH WICHAMI
T'enepanbroii Kondepenumm
SIBIISIFOTCSL COPOK JIBE CTPAHBI H
3KOHOMHKH: AJOaHusI,
Asep6aitkan, banrnanen,
Benapycs, boysmsus, bochus u
T'epuerosuna, borcpana,
Coo01mecTBO cTpan
Kapu6cekoro 6acceiina u
o6wwmit peiHok (CARICOM),
Kuraii Taii61, Kocra-Puka,
Ky6a, DxBanop, dcroHus,
Ddwuonus, I'pysus, ['ana,
Toukonr (Kurait), SImaiika,
Kyseiir, JlaTBus,
JlioxcemOypr, MaibTa,
Maspukuii, Monnosa
(Pecy6umka), MoHroJms,
Hamn6wus, CeBepHas
Makenonusi, Oman, [Tanama,
Taparsait, Ilepy,
Oumnnunel, Karap,
Ceitmensckue Octposa, pu-
Jlanka, Cynan, Cupwuiickas
Apabckas Pecry0imika,
Tanzaunst (O6beANHCHHAS
Pecry6imka), BeeTHaM,
3am6ust u 3umbalBe.
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MBMB 1 MeTpuyeckas KoHseHuus

eIVHUIl M KaduOpoBKY »dTanoHOB. Exxerommerii order [lupexkropa MBMB coxepxwur
o IpoOHYI0 HHPOPMAITHIO O MPOJISITAHHOHN paboTe.

IMocie pacmmpenus cdepsr aesrensHoctn MBMB B 1927 1., MKMB co3nman oprassl,
U3BeCTHBIE Kak KOHCYIbTaTHBHBIE KOMUTETHI, 3a7aueii KOTOPBIX SBISETCS MPEI0CTaBICHUE
nH(OpPMAIHH TI0 BOMIPOCaM, KacAIOIIMMCS HX TEMATHUKH, JJI U3YYCHHUS U KOHCYIbTHPOBAHUSI.
Otn KoHCYyJIbTaTHBHBIE KOMHTETHI, KOTOphIE MOTYT (OpPMHpPOBATH BpEMEHHBIC WIIH
MTOCTOSTHHBIE pabOUYue TPYTITHI JUIS H3yYeHUs CIISIUATBHBIX TEM, OTBEYAlOT 32 KOOPAHMHAIIHIO
MEXIYHapOJHBIX padoT, TPOBOJMMBEIX B TOPYYEHHBIX WM O0JIaCTSAX, a Takxke 3a
MPETOCTABICHUE PEKOMEH AN TI0 eTUHUIIAM, OTHOCAITUMCS K UX TIPOPIITIO TeATEITHHOCTH,
st MKMB.

KoHcynpraTHBHBIE KOMHUTETHI pabOTalOT MO SAWHBIM IpaBUIIaM, pa3pabOTAaHHBIM JUIS HUX
MKMB (cm. CIPM-D-01, Rules of procedure for Consultative Committees (CCs) created by
CIPM, CC working groups and CC workshops). OHu NpoBOAAT CBOM 3acelaHus C
HEpETYJApHbIMU  uHTepBasiaMu. lIpe3uneHT Kaxporo KoHCyIbTaTMBHOIO KOMHUTETa
Ha3HadaeTrcs MKMB n o6pryno sBnsercs wieHom MKMB. Unenamn KoHCymapTaTHBHBIX
KOMHUTETOB MOTYT OBITH METPOJIOTHYECKHE JTa00PaTOPUH 1 CIICIHATTN3UPOBAHHBIC HHCTUTYTHI,
onoopenasie MKMB, K0TOpEIe HAITPaBIAIOT AETIETATOB IO CBOeMY BEIOOpY. Kpome Toro, B ero
COCTaB BXOJAT WMHIWBHMIyalbHble uieHbl, HazHauaemble MKMB, a Takxe mnpeacraBuTenb
MBMB (cm. CIPM-D-01, Rules of procedure for Consultative Committees (CCs) created by
CIPM, CC working groups and CC workshops). B Hacrositiiee BpeMsi CYIIECTBYET JECSAThH
TaKUX KOMHTETOB.

1. KoHCynbTaTHBHBIH KOMHTET MO dnekrpuuectBy u wmarHetmsmy (CCEM), HoBoe
Ha3BaHwue, gaHHoe B 1997 r. KoncynpratuBHOMY KomuTeTy 1o snekrpuuectBy (CCE),
ocHOoBaHHOMY B 1927 1.;

2. KoucynbratuBHblii koMuTeT 1o poromerpun u paguomerpun (CCPR), HOBoe Ha3BaHMe,
nmarHoe B 1971 r. KoHCynbTaTHBHOMY KOMHUTETY TI0 ()OTOMETPHH, OCHOBaHHOMY B 1933
r. (B mepuox ¢ 1930 mo 1933 rr. Bonpocamu horomerpun 3anumaincs CCE);

3. Koncynbsratussstii komutet no tepmomerpuu (CCT), ocnoBanubiii B 1937 r.;

4. KoucyneraruBabiit komuter no miune (CCL), HoBoe HaszBanue, nanHoe B 1997 r.
KoncynbpraTuBHOMY KOMHTETY 110 onpenenetuto merpa (CCDM), ocnoBanHoMy B 1952

r.;

5. KoucynbratuBHblii koMuTeT 1o BpemeHu u yacrore (CCTF), HoBoe Ha3BaHHe, TaHHOE B
1997 r. KoHCy/NbTaTUBHOMY KOMHTETY 0 onpejaenennto cexkyHasl (CCDS),
ocHOBaHHOMY B 1956 T.;

6. KomcympraTuBHSBI KOMHTET M0 HOHM3UpYIonmM n3nyderusM (CCRI), HoBoe Ha3BaHue,
magHoe B 1997 1. KoOHCynbTaTHBHOMY KOMHTETY IO 3TalOHAM HOHH3HPYIOMINX
manydenuit (CCEMRI), ocroBanromy B 1958 r. (B 1969 r. 3TOT KOMHTET 00pa3oBai
YeThIPE CEKIMK: CeKIns | (PEHTTeHOBCKOE M raMMa U3JTydCHHE U 3JIeKTPOHBI), cekms ||
(u3mepenne pammomsorornos), cekmus |l (HefitponHble w3MepeHwms), cekmus |V
(oranonsl o-usznayuenus); B 1975 r. mocnmemHsss cekuus ObUla  pachynieHa  d
OTBETCTBEHHOCTh 3a €€ CPepy JAeSATeNLHOCTH Obliia BO3JIOXKeHA Ha cekiuio |1);

7.  Koucynbsratusasiii komuteT 1o equaunam (CCU), ocnoBauHsii B 1964 1. (3T0T KOMHUTET
3amenm Komuccuto o Cucreme enunnil, ocioBannyto MKMB B 1954 1.);

8. KoHCy/IbTaTHBHBIM KOMHTET IO Macce W CBsi3aHHbIM ¢ Hed BennunHam (CCM),
ocunoBauubiii B 1980 1.;

9. KoHCy/nbTaTHUBHBIM KOMHUTET MO KOJHUYECTBY BelnecTBa: merposorus B xumuu (CCQM),
ocHoBauHbIl B 1993 1.;

10. KoHCynbTaTHBHBIH KOMHTET MO aKyCTHKe, yibTpa3Byky u BuOpaumu (CCAUV),
OCHOBaHHBIH B 1999 .
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MBMB 1 MeTpuyeckas KoHseHuus

Martepuanst 'KMB 1 MKMB ny6mukytorcst MBMB B cienyromux cepusx:

o Omuemul 0 3acedanusix I'enepanvroii Kongepenyuu no mepam u eecam;
e Omuemvi 0 3acedanusax Meowcoynapoonoeo Komumema mep u ecos.

B 2003 r. MKMB mnocTaHOBWII TPEKPATHTD NIEYaTh OTUYETOB O 3aceAanmsix KoHCYIbTaTHBHBIX
KOMHTETOB, KOTOpBIE TEMeph pa3MeniaroTcs Ha Bebcalite MBMB Ha si3bike opurHHaia.

MBMB Tarke myOnukyeT MOHOTpadHU 1O CIEMHAIBFHBIM METPOJIOTHYECKHM BOIIPOCAM H
MePUOANYIECKH 0OHOBIIsIET OpoLIopy MO Ha3BaHueM MexyHapo/Has cucrema eaunu (Sl),
B KOTOPOIi COOpaHbI Bce PEIISHUS M PEKOMEH/IAINH, KaCaroIIUecs eIHHII.

[My6nukanms c6opaukoB Travaux et Mémoires du Bureau International des Poids et Mesures
(22 toma, onyb6nukoBanusie B nepuos ¢ 1881 mo 1966 rr.) u Recueil de Travaux du Bureau
International des Poids et Mesures (11 tomoB, ony6iinkoBaHHbIe B iepuoj ¢ 1966 mo 1988 rr.)
npekpaiieHa no pemennio MKMB.

Hayunsie Tpyast MBMB my0imkyIoTcst B OTKPBITOM HayqHOH JTUTEpaType.

C 1965 r. Metrologia, MexayHapoHbIHi KypHa, n3aaBaemMblii o arugoir MKMB, meuartaer
CTaThbH, MOCBSIICHHBIC HAYYHOW METPOJIOTHMH, COBEPIICHCTBOBAHHIO METOIOB H3MEPEHHA,
paboTe C JTaJOHAMH W CIWHHUIIAMH, & TAK)KE OTYETHl O JCATCIHLHOCTH, PEUICHUS U
PEKOMEHIAIIMH PA3IMYHBIX CTPYKTYP, CO3JAHHBIX B paMKax Merpuueckoii KOHBEHITHH.
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MpeaucnoBue
K 9-My nsgaHuio

MC)KIIyHaPOJIHaH CHUCTEMA COHNHUIL, Sl, MMPEANOYTUTEIIBHO HUCIIOJIB3YyETCA BO BCEM MHUPE Kak
OCHOBHOI1 SI3BIK B O6J'I8.CTI/I HAaYKHW, TCXHUKHA, TIPOMBINIJICHHOCTHU U TOPTOBJIK C MOMECHTA CBOETO
coznanus B 1960 r. Pesomonueii 11-ro 3acenanus 'KMB (Conférence Générale des Poids et
Mesures, CGPM).

Hannas Opormrropa mybimkyercst MBMB c niensio pactipoctpanenus u pa3bsicHeHus S|. B Heit
nepedncieHsl HanOonee BaxHble Pesomonmn 'KMB u pemenuss MKMB, kacaromuecs
METPUYECKOI CHCTEMBI, yXOIAIINe KOPHIAMH K epBomy 3acenanuio ' KMB B 1889 rony.

Sl Bcerma ocraBanack NPaKTUYHON M TMHAMUYHOM CHCTEMOH, IIOCTOSHHO pa3BUBABIICICS Ha
OCHOBE HOBEMINUX HAyYHO-TEXHUUYECKUX JOCTUXKEHUH. B yacTHOCTH, OrpOMHBIN Iporpecc B
obnacTu aToMHOW (DPU3WKK M KBAaHTOBOW METPOJOTHU 3a mocieanne SO JeT, Mo3BOoNI AaTh
OTpeNeNeHUs] CEKyHJBl M MeTpa, a Takke BBIPA0OTaTh MPAKTHYECKHE IPEICTABICHUS
IEKTPUUYECKUX E€IUHUL] C UCIOIb30BAHUEM IIPEUMYILECTB aTOMHBIX M KBAaHTOBBIX SIBJICHUU
JUIsL pealu3aluy COOTBETCTBYIOIUX €IMHUIl IPY YPOBHE TOUYHOCTH, OTPAHUYEHHOM TOJIbKO
HAIIUMH TEXHUYECKMMH BO3MOXHOCTSIMH, a HE CaMHMH OIPEACICHUSAMH. DTH HayJHBIC
JOCTIDKEHHSI, HapsLy C pa3pabOoTKaMH B 00JACTH W3MEPHUTEIBHOW TEXHUKH, IO3BOJIHIH
BHECTH M3MEHEHUsl B S|, KOTOpbIE OMUCaHbl B MPEABIIYIINX U3AaHUIX JaHHON OPOLIIOPHI.

Hannoe 9-¢ uzganue bpomrroper Sl moarorosieHo mocie npudsaTus Ha 26-m 3aceqanun [ KMB
JAIeKo WAymHMX wu3MeHeHWi. Ha sToMm 3acemaHum ObIT NpeAcTaBlieH HOBBIM MOAXON K
(hopMyTHpOBaHUIO OIpeNeTIeHN €JUHUI] B LEJIOM, a TakKKe CEMH OCHOBHBIX EIUHUI], B
YaCTHOCTH, YEPE3 (1)I/IKCI/Ip0BaHI/Ie YUCIIOBBIX 3HAYEHUH JTIA CEMU KONPEACTIAOIINX>» KOHCTAHT.
Cpenan HUX TIpUPOIHBIE (yHIaMEHTAIbHBIE KOHCTAHTBI, TaKWe Kak MOCTOsHHas [lmaHka u
CKOPOCTh CBETa, MOATOMY OIpEaeTeHUs] OCHOBAHBI HA HAIIeM COBPEMEHHOM IMOHUMAaHWH
3aKOHOB (M3UKM W OTPAKAIOT ITO NMOHMMaHWE. BriepBhle CTaln AOCTYIEH ITONHBIA HaboOp
OTIpeJIeNIeHNH, KOTOphle HE HCIOJB3YIOT B KadyeCcTBE OCHOBBI JJISi CPaBHEHUS KaKve-JIHOO
STAIOHBl B BHJE apTedakToB, MaTepuajbHbIE CBOMCTBA WJIM ONHCAaHUS W3MEpEeHWi. DTH
N3MCHCHUA MMO3BOJINIINA PEAJIN30BAaTh BCE €AMHUIBI C TOYHOCTBIO, OFpaHI/I‘IeHHOﬁ IIPAKTUICCKU
TONBKO KBAHTOBOM CprKTypOﬁ IpUpOAbI 1 HANIMMU TCXHUYCCKUMU BO3MOXKHOCTAMU, HO HE
caMuMH ompeneneHusMu. Jlroboe neficTBHTeNbHOE ypaBHEHHE (M3HUKH, CBS3BIBAOIIEE
ONPECACIIAIOINE KOHCTAHTBI C €AWMHHUIIAMH, MOXET OBITh MCIIOJIB30BAHO U1 peanru3anun
eIMHMIIBI, CO3/1aBasi, TaKUM 00pa3oM, BO3MOXXHOCTU JUIsi WHHOBAIIMA WM TIOBCEMECTHOM
peanu3aIyy ¢ BO3pacTaloniel TOYHOCTHIO TI0 MEPE Pa3BUTHS TEXHOJIOTHH. DTO O3HAYAET, YTO
HeJlaBHee TepeonpeiesieHne eANHUIl MPEACTABIET COO0M MCTOPUUYECKUN W 3HAYUMBINA IIar
BIIEpEI.

W3menenns 6sumn on06penst ' KMB B Host6pe 2018 1. u Betymumu B cuiry 20 mas 2019 . OTa
nata Obuia BIOpaHa MOTOMY, YTO B 3TOT JIeHb oTMeuaeTcs: BecemupHsbiil Jlens Metpomnorum,
3HaMeHyromui nojanucanue Merpuueckoir Kousenruu B 1875 r. Hecmotpst Ha TO, 4TO
W3MEHEHUsT UMEIOT OOoNbIIne TepCHeKTUBBI, OONbIIOe BHUMAHUE OBUIO  YAEIEHO
COTJIACOBAHMUIO HOBHIX OIPEIETICHHH C OTpeACICHUSIMH, ICHCTBYIOUTMMHI HA MOMEHT BHECCHHUS
W3MEHEHUH.

MsI oOpaliiaeM BHUMaHKE HA TO, YTO C MOMEHTa cBoero co3nanus B 1960 r. MexayHapoaHyo
CHCTEMY eIUHHII 0003HAYAOT ab0peBHaTypoit «Sl». DTOT MPHUHIUII COXPAHSIICS B BOCHMH
MPEABIIYIINX W3AaHUIX Bpouropsl U ObLI MOATBEPXKACH B NPUHATONH Ha 26-M 3acelaHHUU
I'KMB Pesomormmur 1, kxotopass Takke TIIOATBEpAMJIa Ha3BaHHE [AaHHON OpOIIIOpHL:
«Mexaynaponnas — cuctema  equnum»  (International  System  of  Units). Ora
MOCTIeIOBATEIBHOCTE B 0003HaueHnn Sl orpaxaet ycmnus [ KMB n MKMB no obecnieuernio
COTJIACOBAHHOCTH 3HAYEHHWU PE3yJIbTATOB M3MEPEHMH, BBIPAKEHHBIX B enuHMNax Sl, mocie
Ka)XJJ0r0 MPOM3BEJCHHOIO M3MEHEHHUSI.
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MBMB 1 MeTpuyeckas KoHseHuus

Texct manHOW Bpomrropsl OBUT TOATOTOBIIEH € IIENBI0 IPEIOCTABICHUS IIOJHOIIEHHOTO
ormucanus S| ¢ HEKOTOPHIMH HCTOPHYECKMMH clpaBKamMu. OHa Takke HMEET YeTHIpe
TIPUIIOKCHMU A

[punoxernne 1 B XPOHOJOTHYECKOM TIIOPSAKE BOCIIPOW3BOAWT BCE PEIICHUS
(Pesomtonnn, Pekomennanuu, Jexnapauuu), npunstsie ' KMB 1 MKMB ¢ 1889 rozxa
10 eIMHULIAM U3MEPEHUN U MeXIyHapoJHOM CUCTEME EIUHULL.

Ilpwioxkenrne 2 AOCTYIHO TOJBKO B DJIEKTPOHHON Bepcuu (Www.bipm.org). Ono
OTIMICHIBAET MPAKTHYECKYIO pEan3aIli0 CEMHU OCHOBHBIX €IMHUI] U JPYTHX BaXKHBIX
eIMHUII B Kaxjod obnactm wu3Mmepenuit. JlanHoe IlpunokeHue peryssipHO
OOHOBJISIETCSI, YTOOBI OMEPATHBHO OTPaXKaTh VIIYUIIEHUS B OKCIEPUMEHTAIBHBIX
METOJIaX, TOCTYIHBIX JIJISl peaTn3aIuyl eInHUII.

[Mpunoxenne 3 AOCTYIHO TOIBKO B DICKTPOHHOM Bepcuu (Www.bipm.org). B Hem
00cyXat0Tcsl AMHUIIBI POTOXUMHUUIECKUX U HOTOOUOTOTHIESCKUX BEITUIHH.

B IMpunoxennu 4 mpuBeieHB! HEKOTOPBIE 3aMETKH 110 UCTOPUH pa3BUTHS Sl.

B 3aknirouenue, MbI BEIpakaeM Hairy 0JarogapHocTh wieHaM KOHCYIbTaTHBHOTO KOMHUTETA
no emunuiaM, KKE (Comité Consultatif des Unités, CCU) MKMB, oTBEeTCTBEHHBIM 3a
cocraBienne naHHoi Bpomrropel. OkoHuatensHbI TeKCT Obul onoOpeH kak KKE, tak u
MKMB.

Mapt 2019 .

b. Unrnuc M. Vibpux M.Jlx.T. Munton
IIpesunent, MKMB IIpesunent, KKE Hupextop, MBMB
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MBMB n MeTtpuyeckas KoHseHums

IIpuMeuanue K aHIIMHMCKOMY TEKCTY bpouiropsl

B 2003 r., Bo ucnonuenue perenuss MKMB 1997 r., 22-¢ 3aceganne ['KMB nocranoBuio,
YTO «CHMBOJIOM JECSATHYHOIO pa3[eiUTeNs JOJDKHA ObITh 1uOO0 TOuKa, OO 3arsitas». B
COOTBETCTBHM C ITUM pPELIEHUEM, W YYHUTHIBAs MPAKTHKY JBYX S3bIKOB (QHIJIMHCKOTO U
(paHIly3cKOro), B JaHHOM H3JaHHU TOYKA MCIOJIB3YETCS B AHTIIMIICKOM BEpCHH, a 3armsiTas —
BO (hpaHIy3cKoii. DTO HE MMEEeT HMKAKOTO BIMSHUS HA MEPEBOJ] HA JAPyrue s3biku. Mmeror
MECTO HeOONbIINE W3MEHEHHs B HAIUCAHUHM Ha SI3bIKAX PA3HBIX AHIIIOS3BIYHBIX CTPaH
(mampumep, «metre» u «meter», «litre» u «liter»). B cBs3u ¢ 9TUM IpeACTaBICHHBIN 31€Ch
aHrmickuil Teket cootBercTByet cepun | SO/IEC 80000 «Quantities and Units, Bennunssr u
eMHUIBI». TeM He MeHee, CUMBOJIbI Ul eIuHUIl S|, UCrob3yeMble B JaHHON OpoIIope,
OJIMHAKOBEI Ha BCEX A3LIKAX.

Yuraremo cieayer oOpaTuTh BHUMAaHHWE HA TO, YTO O(HIHUAIbHBIC MPOTOKOJBI 3acelaHul
I'KMB u ceccuit MKMB mnpuBeneHsl Ha (paHIly3cKoM si3bike. B maHHOW Oporrtope
MIPUBOJUTCSL TIEPEBOJI HA AHIVIMMCKUIH, HO TMPH HEOOXOIMMOCTH TOJIYYUTH aBTOPUTETHYIO
CIPaBOYHYIO0 MH(OPMAIMIO WM [IPU HAIWYNU COMHEHUI B MHTEPIPETALMU TEKCTA CIEeIyeT
TI0JIb30BaTHCS BEpCUei TeKcTa Ha (PaHIy3CKOM SI3BIKE.
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MBMB 1 MeTpuyeckas KoHseHuus

1 BBepeHue

1.1 Sl v onpegensaowme KOHCTAHTbI

B oroif Opomrtope mpencraBieHa WHGopManus o0 ONpeneNieHHH W HCIOJIb30BaHUH
MeKayHapOIHONH CHCTEMBI €IMHHMII, M3BECTHOW BO BceM mupe kKak S| (or (paHIiy3ckoro
Systeme International d’ Unités), 3a xortopyro Hecet orBercTBeHHocts TKMB. B 1960 r. 11-s
I'KMB o¢unmansHo chopmupoBara u ompemenmwia S|l m ¢ TeX mMOp NEePHOAHYECKH
rmepecMaTpuBaeT €e B COOTBETCTBHH C MOTPEOHOCTSIMH MOJB30BaTENeH W TOCTHIKEHUSMH
Haykd W TexHHWKH. [locmenHmii W, BO3MOXHO, Hamboiiee CyIIeCTBEHHBIN mepecMoTp Sl ¢
MOMEHTa ee co3manus Obu1 caenad Ha 26-ii TKMB (2018 r.) u omuceiBacTes B 1aHHOM 9-M
nsznanuu bpomrtoper Sl. Merpudeckas Konsenrus u ee opransl — ' KMB, MKMB, MEMB u
KoncynbratuBHble komuTeThl onucansl B Tekcre «MBMB u Merpuueckas KonpeHuus» Ha
cTp. 2.

S| mpencraBnser coOOH COTTIAaCOBAaHHYIO CHCTEMY CIWHHI, TpeAHAa3HAYCHHYIO IUIs
HCIONB30BAHMSA BO BCeX cdepax IKW3HM, BKIIOYAsS MEXIYHAPOIHYIO TOPTOBIIO,
MPOM3BOJICTBO, O€30MAaCHOCTh, OXpaHy TpyJa, 3allUTy OKpYKalomeh Ccpemasl W
(yHIaMEHTANBHYIO HAayKy, KOTOpas JEKUT B MX ocHoBe. CHCTeMa BEIMYHH, HA KOTOPOM
OCHOBaHa S|, ¥ CBS3BIBAIOIINE UX YPABHEHHUS, OIIPAIOTCS HAa COBPEMEHHBIE ITPEICTABICHHUS O
MIPUPOJIE, 3HAKOMBIE BCEM YUCHBIM, TEXHOIOTaM M HHKEHEPaM.

Omnpenenenne eauauil S| ocCHOBaHO Ha Ha0oOpe W3 CEMH OTPEACISIONUX KOHCTaHT. Bes
CHUCTEMA CAUHUI] MOXKET 6I)ITI: IIOJIy4dcHa us3 (l)I/IKCI/IpOBaHHBIX 3HAYEHUH dTUX OIPCACIIAIOIINX
KOHCTAHT, BBIP@XKEHHbIX B eauHHiax Sl. DT ceMb ONpEeeNsioNMX KOHCTAHT —
(byHnameHnTanbHass OCOOCHHOCTH OIIpENeNieHHs] BCeil cucrtembl eauHull. Habop maHHBIX
KOHCTAaHT ObUI MPU3HAH ONTUMAaIbHBIM, IPUHUMAsI BO BHUMAHUE MPEIbLAYIIEe ONpeIe/iCHUE
S|, ocHOBaHHOE Ha CEMHU OCHOBHBIX €AMHHIIAX, H IIPOrpecC B HAYKe.

JIist peanu3anuu ompeseIeHHid MOTYT OBITh HCITOJI30BAHbBI PA3IMUHBIC SKCTICPUMEHTAIbHBIE
MeTonabl, omucanHble KoHcynbraTuBHBIME KoMuTeTamu MKMB. Onucanue crnoco6oB
peanu3anuii Ha3bIBAIOT TAKKe «MIiSesS en pratique» («ImpakTHYeCKHe peann3anun»). MeToasl
peanu3ai MOTYT TIepEeCMaTPUBATHCS B CBA3M C IMPOBEJACHHEM HOBBIX JKCIECPHMEHTOB,;
M03TOMY PEKOMEHIAITUH 10 PealTM3allii ONPEICICHUIA He BKIIFOUCHBI B TaHHYIO OpOIIIOpY, HO
JIOCTYTIHBI JIsl O3HAKOMJIeHus Ha caiite MBMB.

1.2 Uenecoobpa3HOCTb UCNONIb30BaHUA onpeaensaroLwmx
KOHCTAHT ana onpeaeneHus Sl

I/ICTOPI/I‘IGCKI/I CAVHHNIIBI Sl BbIpAXKaJIUCh Y€PEC3 OCHOBHBIC CAWHUIIBI (C HCOAaBHCTO BPECMCHH
Hepe3 CEMb OCHOBHBIX CI[I/IHI/IH). Bce ocranpabIe CAWHHIBI, HAa3bIBAEMbIC NPOU3BOJHBIMH
CAWHHUIaMH, BBIBOAHUJIUCH KaK NPOU3BECACHNEC OCHOBHBIX CAWNHUI] B PA3JIMYHBIX CTCIICHAX.

Vicnionp30Banuck pa3inuyHBIC THUITBI OIPEICICHUH OCHOBHBIX CIWHHIL. OCOOBIe CBOICTBa
apredakToB, Takue Kak Macca MexayHapoanoro npororuna (IPK) st enuauis! kniorpamma,
0co0bIe (M3MYECKHe COCTOSHHS BEIECTBa, TaKWe KaK TPOHHAas TOYKa BOJBI JJIS CIMHHUIIBI
KeJbBHIHA, ONMCAHHE HIEATbHOTO SKCIIEpUMEHTa, KaK B CiIydae amIepa W KaHICNBI, WIH
¢usnueckre (ecTeCTBEHHbIE) KOHCTAHTHI, TaKWe KaK CKOPOCTh CBeTa ISl OMpPECTICHUS
€IMHUIIBI JJIFHEI - METpa.

JUIs IpakTHYecKOTo WCIONB30BaHU €MHUIBI JOJDKHBI OBITH HE TOJIBKO OIPENEeNICeHBI, HO H
(u3nYeckn peaar30BaHBI C IENBbI0 JaJbHEHIIel X mepemadn. B ciydae ¢ apredakramu,
oIpeneNieHue W Croco0 peann3aldy OJMHAKOBBI — JTHM IIyTeM I[UIA APCBHHUE Pa3BHUTHIC
UBIIIN3AIE. HecMOTps Ha MPOCTOTY M SICHOCTh TaKMX ONpEICICHHH, WCIIONB30BaHUE
apTe(akTOB CBA3aHO C PUCKOM YTPATHI, TIOBPEKACHUS MM W3MEHCHHS MX CBOUCTB. Jlpyrue
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MBMB 1 MeTpuyeckas KoHseHuus

CIOCOOBI  OTpENeNeHUs] eOUHMI[ SBIAIOTCA Topaszfno Ooiee  aOCTpaKkTHBIMH — WIIH
HCaTM3UPOBAHHBIMA. [Ipy 3TOM peann3aiisl OKa3bIBaeTCs KOHIETITYaTbHO OTACICHHOW OT
ompeneneHus, Onarogaps 4eMy CIWHHWIBI, B TNPHHIUIE, MOTYT OBITH BOCIPOM3BEICHEI
HE3aBUCHMO B JIFOOOM MecTe M B soboe Bpems. Kpome Toro, mo Mepe pa3BUTHS HayKH H
TEXHOJIOTHH, MOTYT OBITh BHEIPEHBI HOBBIC U 00Jiee COBEPIICHHBIC METOIBI pealn3anun 6e3
HEOOXOIUMOCTH MEPEOoTpeIeIeHUs eAUHUI]. DTH MIpenMyIiecTBa — HanboJee OYCBHUIHBIC B
KOHTEKCTE WCTOPHH ONpEAETICHHsS METpa, HaunWHas ¢ apredakra M J0 TpaHC(HOpPMAIHUH B
(MKCHpOBaHHOE YHMCIIOBOE 3HAYEHHE CKOPOCTH CBETa — CIIOCOOCTBOBAIM MPUHATHIO
pemeHust 00 ONpeeNIeHNH BCEX SANHUI] C IOMOIIBIO OMPEEIAIOMNX KOHCTAHT.

BriOpansbIii HaO0Op OCHOBHBIX €IWHUI] CBS3aH HE C WX YHUKAJIbHOCTBIO, a OOYCJIOBIEH
WMCTOPUYECKH CIIOKMBIIEHCS MPAaKTUKOW, W MO3TOMY HM3BECTEH BCeM MoJib3oBareism Sl. B
HOBOM OTpeAelieHud S| COXpaHEeHO OMHCAHHWE C TOYKH 3PEHHUSI OCHOBHBIX U TPOU3BOIHBIX
€JIMHUI], HO OHO TMepedOPMYIUPOBAHO B CBS3H C MPUHATHEM 3HAYCHUU OMPEACIISIONNX
KOHCTAHT.

1.3 Peanusauusna Sl

B coorBerctBum ¢ pemenmem ['KMB, ompenemenus emwnmiy S| mpeacTaBisAioT coOoi
HaAWBBICIINH peepeHTHBIH yPOBEHBb IMPOCISKUBAEMOCTH N3MepeHuit k Sl.

MCTPOHOFI/ILIGCKI/IC UHCTUTYTBI BCEro MHpa OCYHICCTBIAIOT IPAKTUYCCKHUE pCain3alnnuu
ompeneneHuii, oOecrmeynBas TeM CaMbIM IPOCISKHBAEMOCTh HW3MepeHmdt k Sl
KOHCyHBTaTI/IBHBIC KOMHUTECTHI MPEAOCTABIIAIOT OCHOBY JI YCTAHOBJICHUS 3KBUBAJICHTHOCTHU
peanuzanuii ¢ Henbo o0ecIeueH s eINHCTBA N3MEPEHNH BO BCEM MUpE.

IIpn HEOOXOOMMOCTH, OpraHbl MO CTAaHAAPTH3AIMH MOTYT YKAa3bIBaTh JOIOIHHUTEIHHYIO
nHOPOPMANHIO O BENWYMHAX, CAUMHMIAX W MpaBWiIaxX WX NpPUMEHEHHs. Bcesxumit pas, korma
3ameiicTBOBaHbl eAWHUIBI S|, TakWe CTaHTApTHl TOJDKHBI CCBUIAThCS HAa OIPEICICHHA,
ycranoneHasle ['KMB. Muorme mnomo0HBIC YTOYHEHHS NEPEYHCIICHBI, HANpHUMeEp, B
CTaHaapTax, pa3paboTaHHBIX MEXIYHAPOIHOW OpraHu3aled 10 CTaHJApTHU3ANHA H
MexK1yHapoIHON 3JIEKTPOTEXHUYECKOH KOMHCCHel (CepHs MEeXIyHapOAHBIX CTaHIApTOB
I SO/IEC 80000).

OtaenbHbIE CTPaHbl YCTAHOBHJIM IPaBUIIA, KACAIOLIMECs HCHOJIb30BaHUS €IUHUI] B chepe
HAIlMOHAILHOTO 3aKOHOAATENCTBA, KaK Ul OOIIEro Mmojb30BaHMs, TaK U JJISl KOHKPETHBIX
obnacTeil, TakuX KakK TOPTOBIs, 3/JpPaBOOXpaHEHHE, OOMEeCTBEHHAas Oe30MacHOCTh H
obpazoBanue. [IpakTudeckn BO BCEX CTpaHAX 3TO 3aKOHOIATENHCTBO OCHOBaHO Ha Sl. 3a
MCXKIYHAPOAHYIO TapMOHHM3AIUIO TEXHUYCCKUX CHCHI/I(i)I/IKaHI/Iﬁ TaKUX 3aKOHOIATCJIbCTB
oTBevyaeT MexayHapo Hasl OPraHU3aIlis 3aKoHomarebHoi MeTposorud (MO3M).
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2.2

MBMB 1 MeTpuyeckas KoHseHuus

Me)K.quapop,Haﬂ cucrema egnHuL

OnpepeneHne eaMHULbI BENTUYUHbI

3HadyeHNe BETMYMHBI OOBIYHO BBIpAXKAeTCs KaK NMPOM3BEICHNE YHUCIa Ha equHAIy. Ennanma
IPEACTABISIET COO0HM KOHKPETHYIO BEJIMYMHY PAacCMaTPHBAEMOTO POAA U HCIOIB3YETCS Kak
OCHOBA I CPaBHEHMWs, a YHCIIO BBIPAXKAeT OTHOIICHHE 3HAYECHHS BEIMYMHBI K 3HAYCHHIO
eanHUIBL. J1s1 KOHKPETHOW BETMYMHBI MOTYT HCITONIB30BATHCS Pa3HbIC eqUHUIEL. Hampumep,
3Ha4Y€HHE CKOPOCTH V MOXKET ObITh BhIpakeHO Kak V = 25 m/c unu V = 90 km/4, Tae Metp B
CEeKyHIy M KHJIOMETP B 4Yac SIBIIIOTCS albTCPHATHBHBIMU SAWHUIIAMHU JJIS OJHON M TOH XKe
BEJIMYMHBI- CKOPOCTH.

IIpexne uemM HmpencTaBUTh pe3ysIbTaT U3MEPEHUs, BAXKHO aJIeKBATHO ONUCAThb U3MEPSEMYIO
BennunHy. ONCaHne MOXKET OBITh MPOCTHIM, KaK B CIIydae UIMHBI KOHKPETHOTO CTATbHOTO
MpyTa, HO MOXKET CYIIECTBEHHO YCIOKHHUTHCSA, KOT/a TpedyeTcs 6oee BRICOKAas TOYHOCTh H
HE00X0IMMO yKa3aTh JONOTHHUTEIBHBIC TapaMETPHI, TAKHE KaK TeMIepaTypa.

ITpu npencraBneHnn pe3ynbTaTa H3MEPEHNSI HEOOXOIUMBI 0OUYEeHOUHOe 3HAYeHU e N3MEPSIEMOiT
BEIMYMHBI ¥ CBS3aHHAs C AITHM 3HAa4YCHHEM Heonpedenennocms. O0a 3TH Tapamerpa
BBIPA)XAIOTCS B OHUX U TEX XK€ CAMHNIAX.

OnpepneneHue Si

Kak 1 171 mo00¥i BeTMIMHEI 3HaYeHNe (GyHIaMEHTAIFHONH KOHCTAHTHI MOXKET OBITH BEIPAKEHO
B BUJIE IIPOM3BECHUS YNCIIA HA EANHULLY.

IIpuBeneHHBIC HIDKE OINpENEICHUS JAI0T TOYHOE YHMCIOBOE 3HAUYCHHME Ka)XJOM M3 KOHCTAHT,
BBEIP2KEHHOE B COOTBETCTBYIONIUX enuHUIaxXx Sl. dukcanus TOYHOTO YHCIOBOTO 3HAUCHHUS

KOHCTAaHTBI OIIPECACIIACT CAUHUILY, IMTOCKOJIBKY IPOMU3BCACHUEC YHCIIOBOTO 3HAYCHHUA Ha

CANHNIY TOJKHO OBITH PaBHO 3HAYCHUIO KOHCTAHTBI, KOTOPOEC MOJIara€Tcsa mMOCTOAHHBIM.

CeMBb KOHCTAHT BEIOpaHbI TAaKUM 00pa3oM, 9To Jrodas equanna Sl MoxkeT OBITh ITpecTaBIeHA
100 depe3 caMy ONpPENeIsIONIyl0 KOHCTaHTY, MO0 depe3 MPOU3BEIACHUS MM OTHOIICHUS
OTIPEeNIAIONINX KOHCTAHT.

MeskayHapoaHasi cucTeMa eIuHHI[ S| - 3TO Takasi cHCTeMa eTHHHUI, B KOTOPO

®  YacToTa mepexoja CBEPXTOHKOI0 pacllerieHusi HeBO3MYIIEHHOT O
OCHOBHOTO COCTOsSIHUS aToMa 1e3usi-133 A ves paBHa 9 192 631 770 I,

®  CKOpOCTH CBeTa B BakyyMe ¢ paBHa 299 792 458 m/c,

o mnocrosinHas [lnanka h pagua 6,62607015 x 107 Jx c,

e 3JeMeHTapHBIii 3apsix € pasen 1,602176634 x 107 Ku,

e mnocrosinHasi Boibumana Kk paua 1,380649 x 1072 Jx/K,

e moctosiHHas ABoraapo N paBHa 6,02214076 x 10% Mo.m{l,

e cBeToBasi 3PPEeKTUBHOCTH MOHOXPOMATHYECKOI0 M3J1YUYeHHs YACTOTOM
12
540%10™ ', K,; paBHa 683 am/BrT,

rAe Tepll, JKOYJb, KYJOH, JIOMEH W BarT, oOo3Hadaemble kak [, JIx, Km, nmm u BT,
COOTBETCTBEHHO, CBSI3aHBI C UHUIIAMH CEKYH[Ia, METP, KUJIOTpamMM, amriep, KeJIbBUH, MOJIb U
KaHzaena, obo3HadaeMbIMH Kak ¢, M, KT, A, K, MOJIb ¥ KI, COOTBETCTBEHHO, CIEIYIONIIMH
COOTHOIIEHUAMU: '] = C‘l; JIx = xr Ve c'z; Kni=Ac;, M =kx Mim2 = kA cp u Br =kr m2¢ S,

YucnoBele 3HAUCHUS CEMH OIPEACIIAIOINX KOHCTAHT HE UMECIOT HCONIPEACIICHHOCTH.

Hanpuwmep, ckopocth
CBE€Ta B BaKyyM€ ABJISICTCA
(U3UYECKOI TOCTOAHHOI

1 0603HauaeTcs OyKBoii C.

Ee 3Hauenue B equHUIIaX
Sl onpenensiercs
COOTHOLICHHEM

c =299 792 458 m/c, rne
299 792 458 — uncinoBoe
3HayeHue, a M/c —
eAUHULA.

OtHowmeHus eauuui Sl
MOFyT GLITL Bblpa)!(eHl)l
1100 ¢ HCITOJIb30BAHUEM
npo6Hoit ueptsi (/), mu6o
C UCTIOJIb30BaHUEM
OTPHIATEILHOTO
nokasaress crenenu (-).

Hamnpumep,
mlc = mc™
MOJIB/MOJIB = MOJIb MOJIb -

"



MBMB 1 MeTpuyeckas KoHseHuus

Ta6bnuua 1. CeMb onpepensoLmnx KOHCTaHT S| U ceMb onpeaensieMbiX UMW eQUHUL,

Onpenensionias KOHCTaHTa O06o03HaueHHe YucnoBoe 3Ha4YCHUE Enunnna

qJacToTa nepexonaa

CBEPXTOHKOTO PaCIICIICHUSI A ves 9192 631 770 Hz (T'w)

Cs

CKOpOCTb CBETA B BAKYYME c 299 792 458 mst(mc?)
nocrosinuas [lnanka h 6,62607015 x 10~ Js (x c)
9IIEMEHTAPHBIN 3apsi/ e 1,602176634 x 10 C (Kin)
nocrosiHHast boipMana k 1,380649 x 102 JK? (Tox K'l)
MOCTOSIHHAsT ABOTapo Na 6,02214076 x 10% mol ™ (mons™?)
cBetoBast 3 PEeKTUBHOCTD Kin 683 ImW? (am Br)

CoxpaHeHHe TPEeEeMCTBEHHOCTH, HACKOJIBKO 3TO BO3MOXKHO, BCerja ObLIO HEOTHEMIIEMOM
9acThI0 JIIOOBIX M3MEHEHHH B MeXIyHapomHOW cucTeMe enuHHN. UWCIOBBIE 3HAYCHHS
OTIPEICNAIOINX KOHCTAaHT OBUIM BBIOpaHBI TakuM o00pa3oM, YTOOBI COOTBETCTBOBATH
MIPEABLIYIINM OTIPEAeICHUIMHI HACTOIBKO, HACKOJIBKO IMTO3BOJISIOT COBPEMEHHBIE JIOCTHKCHHSI
B HayKe M HAKOIIJICHHbIE 3HAHUSI.

2.2.1 Mpupoaa cemun onpeaensAroWMUX KOHCTAHT

OnpenensomuMy KOHCTAHTAMH MOTYT OBITh Kak MPHPOTHBIE (pyHIaMeHTaIbHbIE KOHCTAHTHI,
TaK U TEXHUYECKNE KOHCTAHTHI.

Hcnonp3oBaHNE KOHCTAHTHI JUIS OMPENCICHUS EOUHUIBI OTIEISIET €€ OMpPEAEIeHHE OT
peanmu3amnun. biaaronaps 3ToMy HOSBIsSETCA BO3SMOXHOCTE pa3padaTeiBaTh, 0 Mepe pa3BUTH
TEXHOJIOTHI1, COBEpIIIEHHO HHBIE, HOBEIC M 00JIee COBEPIIIEHHBIE METOABI BOCIIPOM3BEACHNUS O0€3
HEOOXOIUMOCTH MEHATH OIpEeAeICHNE.

TexHUUeckne KOHCTAHTHI, Takue Kak K, cBeToBas 3(pPeKTHBHOCTE MOHOXPOMAaTHUECKOTO
n3MydeHnss gactotor 540 x 10" I'ni, umeror KOHKpETHO€ Ha3HaueHue. B mpunHunune, stu
KOHCTAHTBI MOTYT BBIOMpAThCS CBOOOJHO, HANpHMeEp, TaK YTOOBI BKIIOYAaTh B cebd
oOmenpuHATEIe  (U3NOJIOTHYECKHE WM JApyrue BecoBble  (aktopel. Hamporus,
HCIOJNB30BaHUE MPHUPOIHBIX (YHAAMEHTAIBHBIX KOHCTAHT, KaK IPAaBHJIO, HE MOIyCKaeT
TaKOTO BHIOOpA, TOCKOJIBKY OHM CBSI3aHBl C JPYTMMH KOHCTaHTAMH dYepe3 ypaBHEHHS,
OTIMCHIBAOIITNE 3aKOHBI (PU3UKH.

HaGop w3 cemu ompeAensiomux KOHCTAaHT OBIT BBIOpaH Tak, dYTOOBI 00ECIeYnTh
¢byHnameHTanbHbIe, CTaOWIBHBIE M YHHUBEpCaJbHbIE OCHOBBI Jisi cpaBHeHus (references),
KOTOPBIE B TO K€ BPEMSI TIO3BOJIST OCYIIECTBISITH IPAKTHUECKHE Pean3aiy ¢ HANMEHBITHMHE
HCOTIPEICICHHOCTAMH. B  TEXHHYECKMX YCIOBHBIX OOO3HAUCHHSIX W  CHEUMUKAIHIX
VUYUTBIBAIOTCS TAKXKE ACTIEKTHI HX HCTOPHUIECKOTO Pa3BUTHSL.

IMocrosinnas Ilnanka h u ckopocTh cBeTa B Bakyyme C JOJDKHBIM 00pa3oM OIMHCaHbI Kak
¢yrnamenTansHbele. OHH OTIPEAEISAIOT KBAaHTOBBIC A (HEKTH U IPOCTPAHCTBEHHO-BPEMEHHEIC
CBOWCTBA, COOTBETCTBCHHO, M COBEPIICHHO OJMHAKOBO BJIMSIOT HAa BCE OOBEKTHI (YaCTUIIBI
0JIsT).

DjeMeHTapHbIiT 3apsi/i € COOTBETCTBYET KOHCTAHTE B3aUMOACHCTBHUS IIEKTPOMArHUTHOM CHIIBI
4epes IOCTOSHHYIO TOHKO CTPYKTYpbI o = €2/(2Ceoh), rie €9 — dMeKTpHYecKas MPOHHIAEMOCTh
BaKyyMa WU 2JIEKTpUYecKast MOCTOsiHHAsA. HEKOTOpbIe TEOpUH MPEACKa3bIBAIOT H3MEHEHHUE O
BO BpeMmeHH. OJHAKO AKCIEPUMEHTHl HAKIIAJbIBAIOT CTOJIb CHJIbHBIC OrpPaHUYEHHs Ha
MaKCHMallbHO BO3MOXKHbIE H3MEHEHHs «, 4TO Jr000e BIMSHHE Ha MpeArojaraeMbie
MPAaKTHYECKNE U3MEPEHHSI MOXKET OBITh HCKIIIOUESHO.
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MBMB n MeTtpuyeckas KoHseHums

IMocrosiunas bBonpumana K sBrisercs k03(DGUIHEHTOM MPOMOPIMOHAIBHOCTH ~MEXIY
eIMHULIAMH TeMIepaTypbl (KeIbBUH) U SHEPrud (IKOYIb), MOITOMY €€ YHUCIOBOC 3HAYCHUE
CBS3aHO C WCTOPHYECKH CIIOKUBIIMMHUCS XapaKTePUCTHKaMH TEMIIEPATypHOW IIKaJbI.
Temrepatypa CHCTEMBI 3aBUCHUT OT TEIUIOBOW IHEPTHH, HO HE 0013aTENBHO OT BHYTpEHHEH
SHEPTHHU CUCTeMBI. B craTicTnueckoil ¢pusnke mocrossHHas boibIiMaHa CBSA3BIBAET SHTPOIIHIO
Sc yncnoM £ KBaHTOBO-MEXaHUYECKH AOCTYMHBIX cocTosiHnil, S=KIn Q.

Yacrota W3NyYeHHS TeE3UA Avgs, YacTOTa IMEPEXojia CBEPXTOHKOTO  PACHICTUICHUS
HEBO3MYIIEHHOTO OCHOBHOTO COCTOSIHHUSI aToMa Tie3usi-133, sSiBisieTcss XapakTepHBIM aTOMHBIM
mapaMeTpoM, Ha KOTOPHI MOTYT BIHUSTEH BHEIIHHE (DAKTOPHI, TAKHE KaK 3JEKTPOMATHHUTHBIC
nosisi. HecMoTpst Ha 9T0, JIeXkaIlnii B 0CHOBE TIEPEX0]] XOPOIIO MOHATEH, CTA0HIICH U ABJIACTCS
ONTHMAJILHBIM BBIOOPOM B KAueCTBE OMOPHOTO ¢ NMPAKTUYECKON TOUKH 3peHus. IIpu BEIOOpE
ATOMHOTO TTapaMeTpa, TAKOTO Kak AVgs, OTIPE/IENICHHE He OTAENAETCS OT pean3alny, Kak 3To
MIPOUCXOIUT B citydae ¢ h, C, € wiu K, HO mpeocTaBisieT ocHOBY st cpaBHeHus (reference).

IMoctosinHass ABoraapo Np sBisercss K03(DGHUIUEHTOM MPOMOPIMOHAIBHOCTH MEXIY
KOJIMYECTBOM BelecTBa (C eANHHIICH MOJIb) M YACIIOM CTPYKTYPHBIX JIEMEHTOB (C eAMHUIICH
omuH, ob6o3Hauenwe 1). Takum o00pa3oM, OHa BBICTYHmaeT Kak Ko3(duuueHTt
MPOMOPIMOHANEHOCTH aHAIOTUYHO TOCTOSIHHOHN BosbimaHna K.

CaetoBast 3((eKTHBHOCTH MOHOXPOMATHYECKOTO M3IIydeHus gactoToil 540 x 10™ I, K
SIBISIETCSI TEXHUYECKON KOHCTAHTOM, KOTOpasi JaeT TOYHOE YHCIOBOE COOTHOILICHUE MEXKIY
HUCKITIOYUTEIHHO (usnueckuMu XapaKTEePUCTUKAMH MOIIIHOCTH U3JTyYeHHS,
Bo3eiicTBytoniero Ha uenoBedeckuii riaa3 (W), u ero GpoToOMOIOTHYECKHM BOCIPHUITHEM,
OMpEeIeSIEMBbIM Y€Pe3 CBETOBOM ITOTOK, 00YCIOBICHHBIM CIEKTPAIbHOM BOCIIPUUMYHBOCTHIO
craHzapTHoro HaGmoxarens (m) Ha gacrore 540 x 10™ repu.

2.3 OnpepeneHusa egunHuy Sl

Jlo onpenenenuii, mpuHATHIX B 2018 roxy, Sl onpenensuiack 4yepe3 ceMb 0CHOGHbIX eQuhuy, a
npou3eo0Hble eOUHUYbl BBIYUCISUINCH KaK IMPOU3BEICHUS CTCICHEH OCHOGHLIX eOuHuUY.
Omnpeneneare S| myTeM GUKCHPOBAHMS YUCIOBBIX 3HAYEHUS CEMU ONPEACIISIONNX KOHCTAHT
MPUBOANUT K TOMY, YTO 3TO pa3jiHyde, B IPUHIMIE, OOJbIIe HEe TPeOyeTcs, IOCKOJIBKY BCE
CIMHUIIBI, KAK OCHOBHbLE, TAK U NPOU3B0OHbIe, MOTYT OBITh BBIBEICHBI HEITOCPECICTBCHHO U3
ONpEACISIIOIMX KOHCTAHT. TeM He MeHee, KOHIICMIUS OCHOBHBIX M IPOM3BOIHBIX CIHHHII
COXPAaHACTCS, TAaK KaK OHa I0Je3HA M MCTOPUYECKH XOPOIIO O00OCHOBaHA, YYHUTHIBAs, YTO
cranmaptel cepuu |SO/IEC 80000 ompenenstor OCHOBHBIC W IPOM3BOIHBIC BEIHMYUHEI,
KOTOpBIE, OE3yCIIOBHO, COOTBETCTBYIOT OCHOBHBIM ¥ IIPOM3BOIHBIM cIWHHIAM S,
ompeaessieMbIM B JaHHOU OpoITiope.
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MBMB 1 MeTpuyeckas KoHseHuus

2.3.1 OcCHOBHbIe egnHULbI

OcHoBHbIe euHULBI S| puBeneHs B Tabmuie 2.

Tabnuua 2. OcHOBHbIe eauHUUbI Sl

OcCHOBHas BEINYNHA OcHOBHAs eIMHALA

Hazpanne [IpunsToe HazBanue O6o3HaueHNe
o0o3HaUeHNE

BpeMst t CeKyHIa s(c)
JUTHHA I, X rur.nm. MeTp m (m)
Macca m KHJIOTpaMM kg (xr)
JIEKTPHYECKUI TOK i ammep A
TEPMOJUHAMHUYECKAsI T

KEJIbBUH K
TemIiepaTrypa
KOJIMYECTBO BEIIECTBA n MOJTb mol (moJb)
cHJia CBeTa Iv KaHena cd (xnm)

Ha ocHoBe ompexnenenust Sl depe3 QuKCHpOBaHHBIC YWCIOBBIE 3HAYSHUS OTPEICIISIONINX
KOHCTAHT OIIPEACIICHUA Ka)KIIOfI 13 CCMHU OCHOBHBIX €JIMHUIL BBIBOAATCA P MMOMOIIHA OI[HOI:I
WJIN HECKOJIBKHX OMPE/CISIOIMX KOHCTAHT, YTO JaeT CICAYIOIInil Habop onpeneneHuit:

CekyHaa

CekyHaa, o6o3Hauenue ¢ (S), ecTh equHuna Bpemenu B Sl. OHa onpeneisieTcsi myTemMm
NPUHATUS (UKCHPOBAHHOTO YHUCJI0BOr0 3HAYEHHS YACTOTHI NMepexo/a CBePXTOHKOIo
paciienieHusi HeBO3MYIIEHHOT0 OCHOBHOI'O COCTOSIHMS aToMa ne3usa-133 Avcs paBHBIM
9192 631 770 npu BeIpazkennu B exuuuie L', 4To COOTBETCTBYET ¢ .

DTO ompejelieHne 03HA4YaeT TOYHOEe cooTHomeHue Aves = 9 192 631 770 I'm. O6patHoe
OTHOIICHHE MJaeT TOYHOE BBIPAXKECHUE [UIS CIUHHUIBI CEKyHJa 4Yepe3 ONpeessIIolyI0
KOHCTaHTY Avcs:

, = Avcs L 9192 631 770

= W c=—————
9192631770 AVcs

CrencTBueM M3 3TOTO OMPEAEICHHs SIBJISETCS TO, YTO CEKyH[a paBHA MPOAOJIKUTEIHLHOCTH
9 192 631 770 mepwomoB W3IYYEHHS, COOTBETCTBYIOIIETO IEPEXOIY MEXIY IBYMS
CBEPXTOHKNMH YPOBHIMH HEBO3MYIIEHHOTO OCHOBHOTO COCTOSIHHS aToMa re3us-133.

CchlTka Ha HEBO3MYIIICHHOE COCTOSIHUE aTOMa JlaHa I pa3bsICHEHHUS TOTO, UTO OIpEe/ICHIE
cekyHIbl B S| OCHOBBIBaeTCS Ha M30JIMPOBAHHOM aTOME IE3WsI, TO €CTh HEBO3MYIIEHHBIM
KaKUM-JIM0O BHEUTHUM II0JIEM, TAaKUM, KaK, HanmpuMep, GOHOBOE U3ITydeHHE YEPHOTO Tea.

Omnpenenénnas TakuM 00pa3oM CEKyHAa — 3TO €MHHUIA COOCTBEHHOIO BPEMEHH B paMKax
0011e# TCOPHH OTHOCUTENBHOCTH. J{71s 00ecTiedeHns CKOOPINHUPOBAHHON BPEMEHHOMN IIKAJIBI
CHUTHANBI OT Pa3HBIX NEPBUYHBIX YaCOB U3 PA3HBIX MECTOIOJIOKEHHHA OO0BEIUHSIOTCS, 4TO

TpeOyeT KOPPEKTHPOBKH C YUYETOM PEISTHBHCTCKAX CIBHTOB YacTOTHI Ie3usi (CM. pasmen
2.3.6).

MKMB n1npuHsan pasiauuHble BTOPUYHBIE IPEICTaBICHMUS CEKYHIbl, OCHOBaHHbIC Ha
O0TOOpaHHBIX CHEKTPATBHBIX TMHUAX ATOMOB, HOHOB MM MOJIEKyJI. HeBO3MyIIIeHHBIE YaCTOTHI
9THUX JHHUN MOTYT OBITH OMpPEENCHB! ¢ OTHOCUTEIbHON HEONMpPEeaeICHHOCTRIO He XYyXKe, YeM
IIPU peajM3aliy CeKyH/bl, OCHOBAaHHOM Ha 4acTOTE CBEPXTOHKOIo Iepexona nesus-133, Ho
HEKOTOPBIE U3 HUX MOTYT OBITh BOCIIPOU3BEACHBI C 0OJIbINEH CTaOUIBHOCTHIO.

BennuunHbl, Kak MpaBmiIo,
0003HayaroTCs OyKBaMu
JIATHHCKOTO I
rpedeckoro anasura,
Hare4yaTaHHbIMU
KyPCUBOM, U HOCAT
peKomMeHOamenbHbll
xapakmep.

O003HaYEHHUS JJIS € IMHUIL
rneyaTarTcs l'lpSlelM
uiprdrom (roman) u
HOCST 0053amenbHblil
Xapaxkmep, CM. TJIaBy 5.



MBMB 1 MeTpuyeckas KoHseHuus

Metp

Merp, obo3Hauenue M (M), ecth equnuua JiuHbl B Sl. OH ompexejsieTcsi mMyTeMm
NPUHATHSA GUKCHPOBAHHOIO YHCJI0BOr0 3HAYEHHUSI CKOPOCTH CBeTa B BAKYYMe ¢ PABHBIM
299 792 458 npu BHIPaKEHHN B IMHHIIE M ¢, [/le CeKYH/Ia ONpPe/Ie/IsieTcsi Yepes YacToTy
nepexoja B ue3um Avcs.

ITO ompeseneHne TOAPA3yMEBAET TOYHOE COOTHOMeHHe C = 299 792 458 M ¢!, O6paTHoe
COOTHOIICHUEC TACT TOYHOC BRIPAKCHUC JId CAUHUIBI METP 4E€PE3 ONMPEACTAIONINE KOHCTAHTHI
cuAves

~ 30,633319
299792 458

< c > 9192631770 ¢ c
M= c=
299 792 458 Avgg Avcs

W3 aTOTO Ompenenenus cueayeT, 9To OJJMH METp — 3TO JUTMHA ITyTH, IIPOUIEHHOTO CBETOM B
BaKyyMe 3a HHTEPBaJ BpeMeHH, paBHbiil 1/ 299 792 458 cexyHpI.

Kunorpamm

Kuiorpamm, o6o3Hauenne kr (KQg), ectb eqununmna maccol B Sl. OH onpenesisieTcsi myTeM
NpUHATHS (PUKCHPOBAHHOIO YHCJIOBOr0 3HAYeHHs1 mMocTosiHHOM IlnaHka h paBHBIM
6,62607015 x 107 npu BhIpakeHnu B equHune J3/c, 4T0 COOTBETCTBYET KI M2 c'l, rae
MeTP U CeKYH/1a omnpeaessiioTes Yepe3 ¢ U Avcs.

3T0 ompeneneHne Moapa3yMeBaeT TouHOe cooTHomeHue h = 6,62607015 x 10 kr m? ¢
OOpaTHOE COOTHOIIEHUE [AeT TOYHOE BBIPAKEHUE IS EIUHUIBI KHAJIOTpaMM dYepes
OIpeessonre KOHCTAaHThI h, ¢ 1 Avcs:

h
Ler=( ) w
=\6,62607015 x10-3+) M €

qT0 paBHO3Ha'—IHO

(299 792 458)° hAVGs
T =
(6,62607015x10734)(9 192 631 770) ¢

hAV,
~ 1,4755214x10% —=,
c

OddexT 3Toro ompeseNeHrss COCTOUT B ONPEACICHUN €IUHUIBI. KT M ¢t (emuHUIBI KaK
BEJIMYUHBI «IEHCTBUE», TAK U BEJIMYMHBI «MOMEHT HUMITYJIbCa».) BmecTe ¢ onpemeneHussMu
CeKYHIIBI M METpa 3TO IPUBOJUT K ONPEICICHUIO CIUHHIBI MAaCChl, BBIPAKECHHON uepes3
nocrosianyro [Tnanka h.

IMpenpinymee omnpeneiacHUe KUIorpaMma (pUKCHPOBATIO 3HAUYEHHE MACCHI MEKITYHAPOAHOTO
npororuna kuiaorpamMmma, M(K), paBHbIM TOYHO OJJHOMY KHJIOTPAMMY, & 3HAYEHHE TIOCTOSTHHON
Ilnanka h ompemensiocs 3KCIEepUMEHTanbHO. JIaHHOE OMpenencHHe TOYHO (HUKCHPYET
YHCIIOBOE 3HAYEHHE N, U Tereph IKCIMEPUMEHTAIBHO JI0JDKHA OIIPEISISTHCS Macca POTOTHUIIA.

B nanHOM ompeieneHuH YUCI0BOE 3HaU€HUE IOCTOSIHHOM [1naHKka TakoBO, YTO HA MOMEHT €ro
TOPUHATHAS KAJIOTPaMM ObLIT pPaBeH Macce MEXAyHapoaHoro mportoruma, M(K) = 1 kr, ¢
OTHOCHTEJIBHOW CTaHJapTHON HEOMpPeIeIeHHOCThI0 1 X 10°%, KOTOpas ABJIsIJIach CTAaHJApPTHON
HEOIIPEJEIIEHHOCTbI0 COBOKYITHOCTU HaWIy4YIIUX OLEHOK 3HaueHUs NocTossHHOM [lnanka Ha
TOT MOMEHT.

OObparnTe BHHUMAaHHE, YTO C IOMOIIBIO JAHHOTO ONPEAETCHHS, B NMPUHIUIE, MOTYT OBITH
peann30BaHbl IEPBUYHBIC STAIIOHBI B TI000H IIKase Macc.
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MBMB 1 MeTpuyeckas KoHseHuus

AMmnep

Amnep, o6o3Hauenne A (A), ecTb eTMHHUIIA YIeKTPHYECKOro Toka B Sl. OH onpeensiercs
nyTeM NPUHATHS (UKCHPOBAHHOIO YHCJIOBOI0 3HAYEHHUsI JIEMEHTAPHOro 3apsiga €
paBubiM 1,602176634 x 107" npu BeIpazkenun B exumuune Ki, uto cooTBercTByeT A C,
rje CeKyH/a omnpesessiercs yepe3 Avcs.

DTo ompeeneHne Toapa3yMeBaeT TOuHoe cooTHomeHue € = 1,602176634 x 107 A c.
OO0paTHOE COOTHOIICHHE JJa€T TOYHOE BRIPKEHUE TSI €IMHULIBI aMIIEp Yepe3 OMPeIeISIIOIIe
KOHCTaHTHI € Ml Avcs:

e
o e
1,602176634 x10-19) ©
qT0 paBHO3HaqHO

1

1A= A
(9192 631 770)(1,602176634x10-19)

Vese ~ 6,789687x108Avce.

W3 sTOrO OmpEAeieHus CIeAyeT, YTO OAWH aMIep — O3TO CHJla JJIEKTPHYECKOTO TOKa,
cooTBeTcTBYIOmAs moToky 1/(1,602176634 x 10™°) smeMeHTapHBIX 3apAI0B B CEKYHITY.

[Ipensinymee ompeneneHne amiepa OBUIO OCHOBAaHO Ha CHJIE B3aUMOJCHCTBUS JIBYX
IIPOBOJTHMKOB C TOKOM M COOTBETCTBOBAJIO (BMKCAIIMU 3HAYCHUS MAarHUTHON MPOHHUIIAEMOCTH
BaKkyyMa g (TaKke N3BECTHOM KaK MAarHUTHAsI TOCTOSIHHASN) PABHBIM TOYHO 47 X 10" Tamt=
4n x 10" H A rme I'm u H 0603HAYai0T KOTEPEHTHBIC MPOM3BOHBIC CANHHIGI TCHPH U
HBIOTOH COOTBETCTBeHHO. HoBOE ompenenenue amrmepa GUKCHpPYyeT 3HaAUSHHE € BMECTO Ho. B
pe3ynbTare, Ho JOIKHO OIPENEIATHCS SKCIEPUMEHTANIBHO.

W3 3TOr0 Takke CleIyeT, YTO IMOCKOJIBKY IUAJICKTPUYECKas MPOHUIAEMOCTh BaKyyma &g
(Taroke U3BECTHASI KaK dJIEKTPHYECKas IIOCTOSIHHAS), BOJIHOBOE CONMPOTHUBIICHHE BakyyMa Zg 1
azMuTaHC (MOJTHAS POBOJUMOCTh) BakyyMma Yo, paBHbIE 1/poC?, HoC 1 1/gC COOTBETCTBEHHO,
TAKXKEC JOJDKHBI ONPCACIATHECA OJOKCIICPUMEHTAIBHO W HMETh Ty XK€ OTHOCUTCIBHYIO
CTaHIAPTHYIO HEOMPEIEICHHOCTE, KaK | [, TOCKOJBKY ¢ H3BECTHA TOUHO. [IponsBencHue &olly
= 1/c®> U OTHOLICHHE Zo/llp = C ocTaroTcst TOYHBIMH. Ha MOMEHT NPHHSATHSA HACTOSAIIETO
ompenencHus ammepa, Mo paBHa 4n x 107 Tm/M ¢ OTHOCHTENBHOH CTAaHIAPTHOIM
HEOTIPEIeIEHHOCTRIO 2,3 X 107,
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MBMB 1 MeTpuyeckas KoHseHuus

KeabBun

KenbBuH, o603nauenne K (K), ecTh eqnHUIA TEPMOAMHAMMYECKOI TeMnepaTypsl B Sl.
OH onpeaensieTcss myTeM NPUHATHS GUKCHPOBAHHOIO YHCJI0BOI0 3HAYEHH S MOCTOSIHHOM
Boabumana, K paBubim 1,380649 x 102 npu BbIpakeHnu B eaunHuue J[x K'l, qTO
COOTBETCTBYET KI M’ 2K rae KHJIOTPaMM, METP U CeKYH/1a onpeessiioTcs yepes h, C
" Avcs.

DTO ompeaeneHe MoApasyMeBaeT TouHoe cootHomenne K = 1,380649 x 10 2 xr M® ¢? K™
OOpaTHOE COOTHOIICHHWE MJaeT TOYHOE BBIPAKCHHWE [UIT CIWHWIBI KEIBBUH UYepes3
omnpenenstone KoucTauTsl K, h n Aveg:

(1,380649)

x10723kr m? ¢ 2

YTO PaBHO3HAYHO

1,380649 x 10723 Avgsh Avgsh
K= ~ 2,2666653 :
(6,62607015 x10-34)(9 192 631 770) k k

N3 storo OMMPCACIICHNUA CJIEAYET, YTO OJWH KCJIbBUH PaB€H TaKOMY HW3MEHCHUIO

TEPMOAMHAMUYECKON TEMIIEPaTypbl, P KOTOPOM H3MEHeHHe TeroBoil snepruu KT paBHO
—2

1,380649 x 10 % JIx.

[peasiayinee onpeaeicHHe KEIbBHHA YCTAaHABIUBAIO TEMIIEPATyPy TPOMHON TOYKH BOJIBI
Trrp paBuoii 273,16 K. ITockonbKy HOBOE ONpenesieHue (PUKCHPYET YHUCIOBOE 3Ha4YcHHE K,
Trrp Temeph JO/DKHA OINPEHENATHCS DKCIHEPHMEHTaIbHO. Ha MOMEHT IPHHSTHS 3TOTO
onpeaenenus Trrg Obla paBHa 273,16 K ¢ oTHOCUTENBEHOI HeonpeaeneHHOCThI0 3,7 X 1077,
TOJIyYCHHOM Ha OCHOBE U3MEPEHHI K, MPeaIecTBYIONUX ePEOIPESICHHIO.

C y4eTOM HCTOPUH Pa3BUTHS TEMIIEPATYPHBIX IIKaJ, B yCTAHOBUBIICHCS TPAKTHKE JIO0 CHX ITOP
MPUHATO BBIPAKATh TEPMOJMHAMUYECKAsT TEMIIepaTypy, |, C TOUYKH 3pEHHS €€ OTIMYHUS OT
OTIOpHOHU TeMmreparypsl To = 273,15 K, 6mu3kol K Touke 3amMep3aHus BOJBI. JTa pa3HOCTD
Ha3bIBaeTcs Temrepatypoii Llenscus, t, u onpenenseTcs ypaBHEHHEM

t=T—T,.

Enunanneir temnepatypsl Lenscus sBisercs rpaayc Llenbens, o6o3HagaeMbrit °C, KOTOpBIH,
10 OTIPENICIICHHIO, PaBEH 110 BEJIMYNHE KeIbBUHY. Pa3HOCTH MM MHTEPBAJ TEMIIEPATYP MOTYT
OBITh BBIPOKEHBI B KEJBBUHAX WU B Tpamycax llembcus, MpuUYeM YMCIOBOE 3HAUEHUE IS
Pa3HOCTH TeMmIepaTyp B o0oux ciaydasx Oyzer oguHakoBbIM. OIIHAKO, YHCIOBOE 3HAYCHUE
temreparypsl Llenbcust, BBIpakeHHOE B Ipagycax Llenbcusi, CBsI3aHO C YUCIOBBIM 3HAUYCHUEM
TEPMOJUHAMHUYECKON TeMIIepaTyphl, BEIpaXXEHHBIM B Tpagycax KenbpBuHa, COOTHONMIEHUEM

t/(°C)=T/K — 273,15
(cM. pazgen 5.4.1 nuist 00BsICHEHHS HCIIOIB3YEMBbIX 3/1eCh 0003HAUCHHIA).

KenbsuH u rpanyc Llenbcus sBnsoTca eAMHULIAMA MexX1yHapOAHON TeMIlepaTypHOH HIKaJIbI
1990 roma (MTHI-90), npuusitoit MKMB 8 1989 1. B Pekomennaruu 5 (CI-1989, PV, 57, 115).
Oo6parute BHuManwue, 4to MTII-90 onpenemnsier 1Be BETUUNHBL, Tgo U gy, KOTOPBIE SIBISIOTCS
OIU3KAMH MPHOIIKEHASIMHI K COOTBETCTBYIOIINM TEPMOANHAMIYECKUM TeMreparypam | u t.

Taxkxe OTMETHM, 9TO IIPY TaKOM OTIPEICIICHIH IICPBUYHAS peai3ays KeIbBHHA MOKET OBITh
OCYIIECTBIICHA, B IPUHIINIIE, B TIOO0H TOUKE TEMITEpaTypHOH IIKAaJHI.

Tonnnlonnnlonnn ool oo o lonnn oo lonnn ol onnnlbnnnn 17
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Moab

MouJib, o603HaYeHHne Mok (MOl), ecTh eAMHMIA KOJIMYeCTBA BemecTBa B SI. OnuH MoJIb
comepxut Touno 6,02214076 x 10°° CTPYKTYpHBIX JJeMEHTOB. JTO UHCIO €CTh
(UKCHPOBAHHOE 4YMCJIOBOE 3HAaYeHHe NOCTOSIHHON ABoraapo, Np, BbIpa:keHHOe B
eMHUIE MOJIL " H HA3BIBAEMOE UHCIOM ABOTajpo.

KoauuecTBo BemecTBa B cHcTeMe, 0003HaueHHe N, SIBJsSETCS Mepoil KoOJIWYecTBA
KOHKPETHBIX CTPYKTYPHBIX 3j1eMeHTOB. CTPYKTYPHBIMH 3JIeMEHTAMH MOIYT OBITh
aTOMBbI, MOJIEKYJIbI, HOHBI, 3JIeKTPOHBI  JII0O0bIE Pyrue YacTHIBI HJIM ONpeaeeHHbIe
rpynnbl YacTHII.

OTo ompeneneHue moapazymeBaeT TouyHoe cooTHorreHue Na = 6,02214076 x 10% momp %

OOpaTHOE COOTHOLIEHHE IAaeT TOYHOE BBIPAKEHUE UL MOJIL 4Yepe3 OIpPEACISIONIYI0
KOHCTaHTY Na:

6,02214076x10%3
Ny

1 Momb =

W3 3TOro ompeaencHHs CIEAyeT, YTO MOJb — 3TO KOJMYECTBO BELISCTBA CHCTEMBI,
23
conepxamiee 6,02214076 x 10°° onpeneeHHbIX CTPYKTYPHBIX 3JIEMEHTOB.

IMpenpiayiee onpeaencHue Moias GUKCHPOBAIO 3HAUCHUE MOJSAPHOMW Macchl yriepona-12,
M(*C), paBroe Touno 0,012 kr/mons. Cormaco HoBomy omnpeaenetno M(*2C) Gonbie He
M3BECTHA TOYHO U JIOJKHA OMPEEISIThCS SKCIIEPUMEHTANLHO. 3HaueHue, BoiOpaHHoe st Na,
TAKOBO, YTO HAa MOMEHT IPHHATHs HacTosiero ompexenenms mous, M(*?C) pasua 0,012
KI/MOJIb ¢ OTHOCHTENBHOI CTAHAAPTHOI HeomnpeaeaeHHocTh0 4,5 x 1070,

MOJ'ISIpHa}I Macca ar000ro aromMa Wid MOJICKYJIbI X MO-TIPEIKHEMY MOKCT OBITh nojiyuceHa us
OTHOCHUTEJILHOM aTOMHOM MacChl U3 YpaBHCHUSA

MX) = A, (X)[M(**C)/12] = A.(X)M,,,

KpOME TOro, MOJISIpHash Macca JII000ro aTtomMa WJIM MOJEKYJIbl X TakkKe CBs3aHa ¢ Maccoi
CTPYKTYpHOTO 35eMeHTa M(X) depe3 3aBUCHMOCTb

M(X) = Nym(X) = NyA, (X)m,.

12

B atux ypaBuenusix My— MounsipHast maccoBasi mocrostiHast, pasuast M(~“C)/12, a m, — atomHas
12 .

enuHULA Macchl, paBHas M(~"C)/12. OHu cBs3aHBI C TOCTOSHHON ABOTapo COOTHOLICHHEM

Mu = NAmu.

B Ha3BaHUU «KOJIMYECTBO BEIIECTBA» CIIOBO «BEIICCTBO» OOLIYHO 3aMEHSETCS CIOBAMH,
XapaKTePU3YIOIUMHI pPacCMaTPUBACMOE BEIIECTBO, HAIPUMEP, «KOIUYECTBO XIJIOPHCTOrO
Bomopona, HCl» wmu «konuuectBo Oensona, CgHe». Baxkno maTe TouHOE ommcaHue
CTPYKTYPHBIX 3JIEMEHTOB (YTO MOJYEPKHYTO B OMPEACICHHH MOJIS); MPEANOYTHTEIHHO
yKa3aTh MOJICKYJSIPHYIO XUMHUYECKYIO (hOpMYJy BellecTBa. XOTS CIOBO KKOIUYECTBO» UMEET
Ooinee oOIee CIOBapHOE ONIpEHCICHHUE, JUII KPATKOCTH MOXXHO COKpAIIaTh IIOJHOE
HAUMCHOBAHHE KKOJIMYECTBO BEIIECTBA» JI0 MPOCTO KKOJIUYECTBO». ITO TAKIKE OTHOCUTCS U K
MPOU3BOJIHBIM BEIMYMHAM, TAKAM KaK «KOHIICHTPALHUs KOJIMYECTBA BEUICCTBA», KOTOPYIO
MOJKHO HAa3BaTh MPOCTO «MOJISIPHOW KOHICHTpanueii». B 007acTH KIMHUYECKOH XUMHUH
HAa3BaHUE «KOHIICHTPALUS KOJMYECTBA BEIIECTBA» OOBIYHO COKPAMIACTCS 0 KKOHIICHTPAIIHS
BEIIECTBAY.

MBMB 1 MeTpuyeckas KoHseHuus
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Kanpgeia

Kangeaa, oGosnauenume ki (cd), B S| ecrp eamHHIa CHJIBI CBeTa B 3aJaHHOM
HanpaBieHnu. OHa ompeneisieTcss NMyTeM NPUHATHS (HKCHPOBAHHOIO YHCJIOBOIO
3HAYEHHSI CBETOBOI I(PPEeKTHBHOCTH MOHOXPOMATHYECKOT0 H3JTyUeHus dacToroii 540 x
10% I'u, Kgy, paBHBIM 683 B euHHULE JIM Br!um K1 cp Kkrt
U CeKYH/1a onpeaensiiores yepes h, Cu Avee

1.3
M~ ¢, IIe KIIOTpamMM, MeTp

B -1 -2 3

Dt0 ompeeneHue moapazymeBaeT Tounoe cootnomenne Ky, = 683 kmcp kr ~ M ¢ s
. 12

MOHOXpOMaTH4eckoro maiaydenus yacrorod 540 x 10~ I'm. OOpaTHOEe COOTHOIIEHHE NaeT

TOYHOE BBIPAKEHHUE VIS KaHEIBI Yepe3 onpeensomue kKonctautsl Ky, h 1 Aves:

Kxn 2.-3 .. -1
1xn = (—) KI M“Cc™°C
A 683 p

YTO PAaBHO3HAYHO

1
~ (6,62607015x10-3%)(9192631770)2683

~ 2,614830x10"°(Avs)2hKy

1 k7 (AVCS)ZhKKL[

W3 sTOrO oOmpeneneHus CleAyeT, YTO OJHA KaHJela paBHAa CHJIE CBeTa B 3aJaHHOM
HAMpPaBICHUH OT UCTOYHUKA, KOTOPBIH U3JIydaeT MOHOXPOMATHIECKOE H3ITyYeHHE C YaCTOTON
540 x 10 T, 9HEPreTHYecKasl CHja CBETA KOTOPOTO B ITOM HAMPABIECHUH COCTABISIET
1/683 Bt/cp. Omnpesernenue crepaarana NpuBeIeHO HIKE B Tabuie 4.

2.3.2 lMpakTtnyeckana peanusauus egnHuy Sl

HanGonee TouHBIE DKCIIEPUMEHTAJIBHBIE METOJIBI PEANN3alMU €AWHMIl C HCIIOJIb30BAaHHEM
ypaBHEeHHH (M3MKH HM3BECTHBI KaK NMEPBHYHBIE METO/BI. BakHBIM CBOMCTBOM IEPBHYHBIX
METO/IOB SIBJISICTCSI BO3MOXKHOCTh M3MEPATH BEIMYMHY B 3aJJaHHBIX €ANHUIAX, UCTIONB3YsI IPU
M3MEPEHNM TOJBKO BEJIMYMHBI, HE CcoOJep)Kallue JaHHYyl eAMHHLY. B Hacrosmeit
¢dopmynmpoBke S| ocHOBa onpeaeIeH!H OTIUYaeTCs OT HCIOIb30BaBIICH S paHee, OATOMY
JUISL TIPAKTUYECKON peau3aliy eIMHNI S| MOTyT HCIOIb30BaTHCSI HOBBIE METO/IBI.

PaHpiie Kakgoe OMNMpeneseHHE IOApa3yMeBano KOHKPETHBIC YCIOBHS WM (H3HYECKUEe
COCTOSIHHS, UTO YCTaHABIMBACT PyHIaMEHTAIBHBIN MPEIesl TOYHOCTH PEATH3aLHH, HO Teleph
MOJIB30BATENIb MOXXET BBIOMpaTh JH000e ynoOHOe ypaBHEHHE (GH3HMKH, CBA3BIBAOLICE
OIpeNIeNsIFoLIe KOHCTAHTBI ¢ M3MepsieMoil BennuuHoi. D10 ropasao Gonee oOwuid cnocod
OIpeIeNICHUsI OCHOBHBIX SAMHMI] H3MEPEHHS, 1 OH HE OTPaHHYCH COBPEMEHHBIM COCTOSHHEM
HayKH WIM TEXHOJNOIWH. Bynmymumili mporpecc MOXeT HPUBECTH K JAPYTHM crocodam
peanu3anuy eAMHUL ¢ 6oiee BEICOKOH TOYHOCTBIO. Takoi crocob ompeiesieHusl, B IPHHIHIIE,
HE OrpaHMYMBAET TOYHOCTh peann3aluu. MCcKIoYeHHeM 0CTaeTCs Onpe/eieHHe CeKyHIbl, B
KOTOPOM, Ha JaHHBI MOMEHT, COXpaH’ETCS YyKa3aHHEe Ha KOHKPETHBIH MHKPOBOJIHOBBIN
nepexoq B ne3ud. s Oojee MONHOrO OOBSCHEHMS peanu3aud eJuHun Sl oM.
[punoxenue 2.
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2.3.3 Pa3mepHOCTM BeNiM4UuH

Ousnyeckue BEIMYMHBI MOTYT OBITh OpraHM30BaHbl B CHCTEMY pa3MEpHOCTEH, rie
HCTIOJTB3yeMast CCTeMa OTIpeIeNsIeTCs o corflacoBaHmio. Kaxkast 13 ceMi OCHOBHBIX €IMHHII
S| paccmaTpuBaeTcst kKak UMeromias COOCTBEHHYIO pasMepHOCTh. O003HAYSHMS ISl OCHOBHBIX
BEJMYUH U 0003HAYCHNUS IS UX pa3MepHocTei mpuBeaeHs! B Tabmuie 3.

Ta6nuua 3. OCHOBHble BENUYMHBbI U pa3mepHocTu Si

OcHOBHAas BeTHYNHA Oo6menpuHsTOS O6o3HavueHne pa3MepHOCTH
0003HaYeHNE BETHIHHBI

BpeMs t T

IUTHHA I, X, rur.m. L

Macca m M

ANEKTPUUYECKUN TOK i |

TepMOTMHAMAIECKAS T ]

TemrepaTypa

KOJIMYECTBO BEIIECTBA n N

cuia cBera lv

Bce ocranpHBle BENWYMHBI, 33 UCKIIOYEHHEM CUETHBIX, SBJISIOTCS POU3BOIHBIMHU
BETMYMHAMH W MOTYT OBITh BBIPOKEHBI Yepe3 OCHOBHBIC BEIMYWHBI B COOTBETCTBHU C
ypaBHEHMSIMH (QU3UKHA. Pa3MepHOCTH TIPOW3BOJHBIX BEJIIMYMH 3alMCHIBAIOTCS B BHIE
MPOU3BEJACHUI CTeneHel pa3MEepHOCTEH OCHOBHBIX BEJIWYMH C MOMOINBIO YpaBHEHUH,
KOTOpBIEC CBSI3BIBAIOT ITPOU3BOJIHBIC BEIMYUHBI C OCHOBHBIMU. B 00111eM ciydae pa3MepHOCTh
mo0oi BenmnurHbl Q 3aNTMCHIBAETCS B BUJIE Pa3MEPHOTO MPOU3BECHHSI:

dim Q = TeLAMY1%0 NS

TJie TIOKa3aTeNn CTeNeHu a, f, y, 0, €, { 1 1§, KOTOPbIE, B OCHOBHOM, SIBJISIFOTCS] MAJTBIMHU TIEJIBIMH
YUCJIAaMUA U MOTYT OBITh MOJOXHUTEIbHBIME, OTPUIIATEIEHBIMU WIIM HYJIEBBIMHU, HAa3BIBAIOTCS
MOKa3aTeIsIMU Pa3MEPHOCTH.

CyIJ_[eCTByIOT BCIIMYHNHBI Q, JUIS KOTOpBIX B onpez[enmomeM ypaBHCHI/II/I BCC IIOKa3aTeJIn
pasmMepHOCTH IUIsi pasMepHOCcTH Q paBHBI HyJIO0. JTO BEPHO, B YACTHOCTH, U JIHOOOI
BCJIMYUHBI, OHpeﬂeHﬂeMOﬁ KaK OTHOILILICHHUE JABYX BCJIIMYUH OJHOTO U TOT'O XKC po;[a. HaanMep,
MoKa3aTejib MPEJIOMICHMSI — 9TO OTHONIGHHWE JBYX CKOpPOCTEH, a OTHOCHTEIbHAs
III/IBIIGKTpI/I'-IeCKaH HpOHI/IHaeMOCTL — OTO OTHOIIICHUC I[H:)J'IeKTpI/I[IeCKOﬁ HpOHI/IHaeMOCTI/I
cpezu)l K III/I&HCKTI/I‘{&CKOI\/‘I HpOHI/II_IaeMOCTI/I BaKyyMa. 3TI/I BCIIMYUHBI ABJISHOTCA HpOCTO
gucinamu. COOTBETCTBYIONIEH €IMHHIICH SBIIIETCS YUCIIO «OIUH», 0003Hadaemoe kak 1, HO
OHa PEJIKO 3alMChIBACTCs B siBHOU (opme (cm. 5.4.7).

CyImecTBYIOT TakKe BEITHYUHBI, KOTOPBIE HE MOTYT OBITh BBIPA)KEHBI Yepe3 CeMb OCHOBHBIX
eauHuI S|, HO mpH 3TOM HcUmcHAoTCA. K TakuM BETHMYMHAM OTHOCATCS YHCIO MOJEKYIH,
YHUCIIO KJICTOYHBIX WJIM OWOMOJEKYISPHBIX O0BEKTOB (HampuUMep, KOMUH KOHKPETHOMN
MOCJIEI0BATEIbHOCTH HYKJICHHOBOM KHCJIOTHI) WM CTENEeHb BBIPOXKICHUS B KBaHTOBOM
MexaHMKe. McuncnseMble BEIUUUHBI TAKKE SBISIFOTCS BEIMYMHAMU C SAMHULIEH «OJUH».

Enuanma «oauH» SBISETCS HEUTPATBbHBIM DJIEMEHTOM JI0OOW CHCTEMBI €AWHHII — OHa
HeoOXoMMa M BXOJUT B COCTaB aBTOMATHYeCKH. Bxirouarh ee (hopMambHBIM 00pa3oM o
obmemy pemnieHnto He TpeOyercs. Takum obOpa3zom, GopmasibHas MPOCIEKUBAEMOCTh K S
MOXET 6BITI) YCTaHOBJIEHA C TIIOMOINBIO COOTBCTCTBYIOMINX TIMPOBEPEHHBIX MECTOINUK
HU3MEPEHUSI.

[Tnockue u TenecHbIe YIIbl, BRIPpaKEHHBIE B PaJiiaHaX M CTEPaHaHaX, COOTBETCTBEHHO, B S
paccMaTpuBaIOTCS KakK BEIWYUHBI ¢ equHUIer «oaua» (cM. myHkT 5.4.8). O6o3Hauenus rad
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(pam) u Sr (cp) 3amMUCHIBAIOTCS TP HEOOXOAWMOCTH, YTOOBI MOAYCPKHYThH, YTO B CIydae ¢
pazMaHaMH W CTepajMaHaM{ paccMaTpHBaeMasl BEIMUYMHA SBISCTCS WIHM BKIIOYAeT B ceOs
COOTBETCTBEHHO IUIOCKMHM WM TelecHbId yroia. i crepaavaHoB, HalpuUMeEp, 3TO
MTOTYEPKUBACT Pa3NIMYie MEXKIY €AWHUIIAMH MOTOKA W MHTCHCHBHOCTH B PaTHOMETPUHU H
¢oromerpun. OgHAKO B MaTeMaTWKe M B APYTHX OOJIACTSIX HAYKH HM3JaBHA MPAKTHKYETCS
otHOomeHHs pag = 1 m cp = 1. B cmny mcTOpHYECKHMX NPUYMH pagdaH W CTepaguaH
paccMaTpUBAIOTCS KaK IPOU3BOIHBIE IMHHUIIBI, KAK ONKCaHO B pasjene 2.3.4.

Oco0eHHO BaKHO UMETh YETKOE OTMUCAHKE 000 BETMINHBI C CIUHHUIICH H3MEPCHHUSI <O THH
(cm. pazmen 5.4.7), koTopast BEIpa)xaeTcs B BUIE OTHOIICHUS BEIMUMH OHOTO M TOTO e BHIa
(HampuMep, OTHOIICHHUS JUTMH WIIA JOJNM KOIMYECTBa) WM cueta (HAmpuMep, KOJIHYECTBO
(OTOHOB WITH PACIA/IOB).

I'Ipov|3Bop,|-|b|e eaAnHuUlbl

[Ipon3BonHBIE €OMHMIIEI OMPEIEIAIOTCS KaK IPOM3BENCHHS CTENEHEeH OCHOBHBIX CIMHUIL.
Ecnu uncioBoif K03 GUIMEHT TaKoTo MPOU3BEACHUS PaBEeH SAUHUIIE, IIPON3BOIHBIC €IITHHIIBI
Ha3bIBAIOTCSL KO2EPEHMHBIMU Npou3gooHuiMu  edunuyamu. OCHOBHBIE M KOTEPEHTHBIE
MIPOU3BONHEIE eIUHHUIEI S| 00pa3yloT KOTepeHTHBIH HaOOp, HA3BIBAEMBIH KO2epeHmHbIMU
eounuyamu S. B naHHOM cilydae TEpMHH «KOTEPEHTHBII» O3HA4YaeT, YTO YPaBHEHUS CBSI3U
MEXJy YHCIOBBIMH 3HAUEHUSAMH BEIWYUH IIPUHUMAIOT TakKylo ke (GopMy, Kak ypaBHCHHS
CBSI3M MEXIY CAMAMH BETHINHAMH.

HekoTopbiM KOTEpEHTHBIM MPOU3BOJIHBIM €IMHHUIIAM S| NaHBl crelnualbHbie Ha3BaHUs. B
Tabmune 4 npuBeneHsl 22 enquHUIBl S| cO ClieUANTBHBIMU Ha3BaHUSIMU. BMmecTe ¢ ceMbio
ocHoBHBIME equHUIIaMu (Tabnuna 2) onn 06pasyroT ocHOBY Habopa eanuuil Sl. OcTanbHbie
equHUIBI S| MpeACcTaBIAI0T cO00i KOMOWHAITMN HEKOTOPBIX U3 ATUX 29 eHMUII.

BaxxHo oTMETHTD, 4TO J100ast U3 CEMHM OCHOBHBIX €IMHUI] U 22 equHUL Sl co criennaibHEIMA
Ha3BaHISIMH MOXET OBITh BBIBEJEHA HEMOCPEICTBEHHO U3 CEMH OIPENEIISIONINX KOHCTAHT.
DaKTUIECKH, SAMHUIIBI CEMH OTIPEACISIONNX KOHCTAHT BKIIIOYAIOT B ce0s1 Kak OCHOBHEBIE, TaK
U TIPOU3BOJIHBIC €IHMHHUIIBI.

I'KMB npuHsna psg OpUCTaBOK IS HCIIONB30BAaHUS HpH (OPMUPOBAHUM AECATHIHBIX
KpaTHbIX M JOJbHBIX KorepeHTHbIX eauuun Sl (cm. maBy 3). OHM OPUMEHUMBI IS
BBIPQKCHUS 3HAYCHWH BENWYHWH, KOTOPHIE HAMHOTO OOJbIIE WM HAaMHOTO MEHBIIE
KOTepeHTHOH enuHMNbl. OJHAKo, TPH WCIOJB30BAaHHNHM TPUCTABOK C exuHUmaMu S,
pe3yIBTHPYIONINE EIMHUIBI YK€ HE SBISAIOTCS KOTePEHTHBIMH, TaK KaK IPHCTaBKa
MOJpa3yMeBaeT YHCIOBOW KOX(PQHUIHMEHT, OTIMYHBIH OT EeAWHUIBL. IIpHCTaBKM MOTYT
HCITOJIB30BaThCS C II0001 13 29 equnann Sl co crenuanbHBIMU Ha3BaHUAMH, 338 HCKITIOYEHHEM
OCHOBHOH €IMHHIIBI KHJIOTpaMM, 0 4eM moapobHee rosoputcs B ['nase 3.

Tabnuua 4. 22 eanHuubl Sl co cneynanbHbIMNU Ha3BaHUAMU U 0003HAYEHUAMMU

Enunwiia,
CrenuanpHoe Enunuia B OCHOBHBIX
IMpousBoaHas equHMUIIA @ BBIpAKCHHAs Yepe3
Ha3BaHHUEC € IUHUILIbI [S105050500E:D.¢
npyrue equHuIp Sl
IUIOCKUi yrod paguan® pax = m/m
. © _ 2 2
TEJIECHBIN YroJI cTepaauaH cp = M/m
Jacrora repu® m=c"t
cuna HBIOTOH H=xrwmc?
JIaBJIEHUE, HAIIPSKEHUE rnackalib Ma=xkrm?c?
3Heprus, paboTa, KOJIN4YECTBO JIKOYJTb JIx = xr M2 ¢ Hwm
TEIUIOTHI
MOIIHOCTb, BATT Br=kr v’ ¢’ Jxlc
IIOTOK l/l3J'ly'-leHl/lﬂ
EKTPUUYECKUH 3aps KYyJIOH Kni=Ac

21



MBMB n MeTtpuyeckas KoHseHums

* B BOJIbTax U3MEpsICTCS

Pa3HOCTb NEKTPUUYECKHX BOJIBT* B=xkrm’c’A’? B1/A TaKKE JJIEKTPOABHKYIasl
noteHuanos® cuna (3JIC) — electromotive
€MKOCTb bapan ®=xrtm?ct A Kn/B force, EMF (TIpuw. pex.)
3JIEKTPUUECKOE COIIPOTUBIIEHUE oM Om=kr M?c® A B/A

3JIEKTpUUECKas IPOBOAUMOCTh CHMEHC Cm = xrtm? ¢ A? AIB

MarHUTHBIH OTOK Bebep B6=krm’c? A’ Bec

MarHuTHast HHIY KIS Tecia Tan=krc?A* B6/M°

MHAYKTUBHOCTb reHpu Tu=xrM?c?A? BO/A

Temrnepatypa Llenbcus rpanyc Lenbcus” °C=K

CBETOBOI OTOK JIFOMEH am = ka cp@ KJI cp

OCBEILEHHOCTb JIFOKC K = K cp M m/m?

akTHBHOCTH pajuonyktuaa® " Oekkepeb Brk=c"

MOIJIOIEHHAs 1033, KepMa rpait Ip= M ¢? Jhx/xr

9KBUBAJEHTHAs 7103a 3ugept 3p=m’c? Jix/xr

KaTaJIUTHYECKash aKTUBHOCTD Karal Kat = MoIb ¢

(a) Topsimok 0603HaYCHHMIT Il OCHOBHBIX CMHHUIL B JaHHON Tabiuie oTiimgaeTcs OT opsijika B 8-M W3/iaHuy Ha
ocHoBaHuu peutenuss 21-ro 3acemanmss CCU (2013 r.) BepHYTbCS K IIEPBOHAYAIBHOMY IIOPSIKY,
npuseneHHoMy B Pesontonun 12 11-ro 3acepanus TKMB (1960 r.), B KOTOPOii HBIOTOH 3aITMCHIBAICS KaK KI'
M c?, a mxoyie kak kr M2 ¢?, a JIxk ¢ kak kr M ¢ . HaMepeHue CoCTosuIo B TOM, YTOOBI OTPa3HTh GH3HKY
COOTBETCTBYIOIINX YPaBHEHHI BENUYMH, XOTS JUISI HEKOTOPBIX 00Jiee CIOXKHBIX HPOM3BOJHBIX SIHHHI] ITO
MOJKeT OBITh HEBO3MOXKHO.

(b) Pajuan siBisieTcst KOrepeHTHON eAMHULEH 1ockoro yria. OAWH pajanaH — 3TO YroJl, CTATMBAEMBbIil B LIEHTPe
OKPY>KHOCTH IYyTOii, INIMHA KOTOPOH paBHA €& paguycy. DTO TakxKe - eHHHUIA H3MepeHus (pazoBoro yria. Jls
HEePUOANYECKUX SIBJICHUIT (a30BBIi yrol yBeIMINBACTCS HA 27 Paj 32 OJMH nepuoj. PajuaH paHblie CUUTAICS
JIOIIOJIHUTEIbHOI enuHuLel S|, Ho oTa kareropus Obuta oTMeHeHa B 1995 r.

(c) Crepaguan siBIsSeTCS KOIEPEHTHOW eJMHULEH TenecHoro yria. OIuH cTepajgnaH — 3TO TENEeCHBIH yroi ¢
BEPILIMHOI B LEHTPe cepbl, CTATUBACMBIil 001acThI0 ChepruuecKoil TOBEPXHOCTH, IUIOMAb KOTOPOH paBHA
KBajpary paauyca. Kak u paguan, crepajnaH paHee CUMTAICS IONOJIHUTEIbHOM equuuIeit Sl.

(d) Tepu mOMKEH WCHOIB30BATHCS TONBKO I TEPHOJUYECKHX SIBJICHUI, a OEKKepeab — TOJBKO JUIs
BEPOSITHOCTHBIX MPOLECCOB, OTHOCSAILIMXCS K aKTUBHOCTH PAIMOHYKIIH/IA.

(6) Pa3sHOCTD NIEKTPUYECKUX MOTEHIMAIOB BO MHOTHX CTPaHAX TAKXKE HA3bIBAETCA «Voltage» (HanpsikeHue), a B
HEKOTOPBIX cTpaHax — «electric tension, saJeKTpuYecKoe HapsKEHUE» Ui IPOCTO «tensions.

(f) Tpanyc Llenscus ucnonb3yercs st BhIpaxkeHus Temreparypsl Llenbcus. UncioBoe 3HAuEHUE pasHUIIBI
TeMIepaTyp WIK TEeMIIEpaTypHOro HHTEpBalia, BelpaxkaeMoe B rpaaycax Llenscus wiu KenbBuHa, 0MHAKOBO.

(9) B ¢doromerpun HasBaHHME «CTEpajiaH» U ero OOO3HAYCHHE «CP» B BBIPAXKCHHUSAX IS CJUHUL OOBIYHO
COXPAHSIOTCS.

(h) AKTUBHOCTH paguoOHYKIIN1a HHOI'Ja HAa3bIBAOT PAAUOAKTUBHOCTBIO, YTO HEBEPHO.

(i) Cwm. Pexomennarmo 2 MKMB 06 ucniosnb3osanuu 3usepra (PV, 2002, 70, 205).

CeMb OCHOBHBIX €IMHUIl U 22 eIUHUIBI CO CIECIHAIFHBIMI HA3BAHUAMHU M 0003HAUYCHUSIMHU
MOTYT HCIOJB30BAaThCS B KOMOMHANIMAX JUIS BBIPAXCHHSA EOWHUI] APYTHX HMPOM3BOTHBIX
BeInuUH. [IOCKOIBKY KOJMUYECTBO BEIHYUH OE3TPaHMYHO, HE NMPEACTABIIACTCS BO3MOXKHBIM
MIPEOCTaBUTh OJHBIM CIIMCOK MPOU3BOAHBIX BeIWUYNH U equHuIl. B Tabmune 5 npuBeaeHs
HEKOTOpPbIE NPUMEpPHl MPOM3BOJHBIX BEIMYMH U COOTBETCTBYIOIINX KOTE€PEHTHBIX
MIPOM3BO/IHBIX €JIMHUII, BRIPAKEHHBIX Yepe3 OCHOBHbIC equHuIbl. Kpome storo, B Tabiuie 6
JaHBI TPUMEPHl KOTEPEHTHBIX MPOM3BOJIHBIX EIWHHI, HAa3BaHUS U OOO3HAYECHUS KOTOPBIX
BKJIIOYAIOT B ce0s Mpou3BoAHbIe eanHULbL. [TonHbli Habop enuuul Sl BKIIOYaeT B ce0st Kak
KOTepPEeHTHBII Ha0op, Tak W KpaTHBIE M JOJBHBIE €IUHHUIBI, CGHOPMHPOBAHHBEIE C
UCIIOJIb30BaHUEM MTPUCTABOK Sl.
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Ta6bnuua 5. MpuMepbl KOrepeHTHbIX NPOU3BOAHLIX eAuHUL Sl, BbipaXeHHbIX 4epe3

OCHOBHbI€ eAUHULbI

Tunuunoe
IIpousBoHast eAMHUIIA B OCHOBHBIX
[IpousBoaHas Benu4YnHA o0o03HaYeHUE
equuunax Sl
BEJIMYHMHBI
z
IUIOIIA b A M
3
o0BeM \ M
-1
CKOpOCTh Y MC
-2
YCKOpEHHUEe a MC
-1
BOJTHOBOE YHCIIO o M
IIJIOTHOCTB, MaccoBas p kr v
TUIOTHOCTh
-2
NOBEPXHOCTHAS TNIOTHOCTh DA KT M
. -1
yJCNBHBIA 00beM v M KT
. -2
IUIOTHOCTH 3JIEKTPHYECKOTO ] AwMm
TOKa
-1
HaNpPSKEHHOCTh MarHUTHOTO H AM
oISt
KOHLICHTpalusl KOJIU4eCTBa c MOJIB M
BEIIECTBA
-3
MaccoBasi KOHIICHTPAIHS ) KT M
-2
OCBEI[EHHOCTh Lv KIM

Ta6nuua 6. Mpumepbl KOrepeHTHbIX NPOU3BOAHLIX eauHUL Sl, Ha3BaHusA U 0603Ha4YeHnsA
KOTOpPbIX BKIHOYAOT B Ce6A Npon3BoAHble eAWHULbI CO cheuuanbHbIMU Ha3BaHUAMU U
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o603HaYeHnsAMM
Hazpanue
KOTCPEHTHOM IIpousBoaHas equHMIA B
[IpousBoaHas BenuunHA P . Ob6o3Ha4yeHUE p
HPOU3BOAHON OCHOBHBIX eanHHIax S|
€IMHHILIBI
JUHAMUYECKasl BA3KOCTh MacKajib-CeKyH/a ITac krm et
MOMEHT CHJIBI HBIOTOH-METP Hwm xr M2 ¢?
MTOBEPXHOCTHOE HATIKEHUE HBIOTOH Ha METP Hwm't xr ¢
yIJIOBasi CKOPOCTh paiuaH B CEKyHIy pan ¢t =
YIJIOBOE YCKOPEHUE pazuaH B CEKyHAy B pan/c? 2
KBaJpare
MTOBEPXHOCTHAS IIOTHOCTh BaTT Ha METP B Br/m? xr ¢
TEIUIOBOr'O MOTOKA KBaJpare
TEMJI0EMKOCTh, SHTPOIIHS JKOYJIb Ha KEJIbBUH JIx K? krm2c 2K
1 -1 2 271
yZesbHasl TEMJI0EMKOCTb, JKOYJIb Ha Jox K~ kr M°¢c“K
yZenbHast SHTPOIHS KUJIOTPaMM-KeJIbBUH
YIEeIbHasI SHEPTUs JOKOYJIb Ha Kuitorpamm — JIx krt M2 ¢
TEMJIONPOBOAHOCTh BaTT HA METP-KEJIbBUH BrmiK? krmc S K?
IIJIOTHOCTB SHEPTUU JOKOYJIb Ha METP Jox M3 krmte?
KyOHuecKuit
HaIps’KEHHOCTh BOJIBT HA METP Bwum?t krmcd Al
3JEKTPUYECKOI0 OIS
IIJIOTHOCTH 3JIEKTPUYECKOTO KYJIOH Ha METp Knwm? Acwm?®
3apsija KyOudeckui
MOBEPXHOCTHAs INIOTHOCTh KYyJIOH Ha METp B K m Acwu?
3apsiia, KBaJpare
IUIOTHOCTb IOTOKA KYyJIOH Ha METp B K m Acwu?
3JIEKTPUYECKOT0 3apsja KBaJpare
3JEKTPUYECKOE CMELEHHE
-1 13 4,2
JIU3JIeKTpUYecKas (dapan Ha MeTp (OB krim3ct A
IPOHUIIAEMOCTh
MarHuTHast IPOHULAEMOCTh TE€HPHU Ha METP Tum? kr M c? A
MOJISIpHAs DHEPTHUs JOKOYJIb Ha MOJIb Jox Mo kr M2 ¢ 2 monp™
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MOJISIPHAs SHTPOIIHS, JOKOYJIb Ha MOJIb- Jlx Ktmoms™  krm?c? moms ™t K
1

MOJIIpHAsl TEIUIOEMKOCTh KEJIbBUH

-1 -1
9KCIIO3UIIMOHHAs 1032 KYJIOH Ha KMJIOTPaMM K xr A ckr
(PEHTTeHOBCKOIO U raMMa-
U3y YCHHS)

o o -1 2
MOILHOCTb MOTJIOIEHHON rpei B CEKYHIY Ipc M2c?
J103b1
CHJIA U3ITyYECHUS BaTT HA CTEpaJUaH Br cp'1 kr 2 ¢
DHEPreTUYeCcKas APKOCTh BaTT HA CTEpaJuaH- Br cp'1 M2 krc’
METp B KBajJpare

KOHILIEHTpaLUs KaTa Ha METp KaT M Mob ¢ T w3
KaTaJIUTUYECKOH KyOudeckui
AKTUBHOCTH

BaxxHO MOMUEpKHYTH, 4TO Kaxkaasi (U3uUeckass BEJIMUYNHA HMEET TOJBKO OJIHY KOTepEHTHYIO
equaAIY S|, Ta)xke eclii 3Ta eAUHUIA MOXKET OBITh BBIPAKEHA B PA3TUYHOM BHUJE C IIOMOIIHIO
HECKOIBKHX CIIEHHAILHBIX HA3BAHUNA M 0003HAUCHU.

OGparHoe, 0THaKO, HEBEPHO, TAK KaK B [[EJIOM HECKOJIBKO PA3HBIX BEIMIUH MOTYT HMETh OJIHY
u Ty xe eauuuiy S|. Hampumep, sl BeNWYUH TEIUIOEMKOCTH W SHTPOIHH HCIOIB3YETCS
emuHUna S| KOYTh HA KETbBUH. AHAIOTHYHO, JJIsi OCHOBHOM BEIHYHHBI DJIEKTPHICCKOTO
TOKA, TaK € KakK W JJIs MPOM3BOJHON BEIMYMHBI MArHUTOABIDKYINCH CHITBI, equHuIeH S|
sBisieTcst ammnep. [103TOMy BaXKHO HE WCIONB30BaTh TONBKO CAMHHUIYY JUIS OMHCAHHUS
BEJTHYMHBI. DTO OTHOCHTCS HE TOJIBKO K TEXHMYECKHM TEKCTaM, HO U, HAlIPHUMeED, K CPEICTBaM
u3MepeHus (T.e. TTOKa3aHusi MPUOOPa MODKHBI YKa3bIBaTh KaK CIUHHILY, TaK U U3MEPSIEMYIO
BEITHYHHY).

Ha npaxtuke, B cilydae HEKOTOPBIX BEIUYMH IPEIAIOYTCHHE OTJAETCS MUCIOJIb30BAHUIO
OTIpe/ICNIEHHBIX CIEIUANbHBIX HA3BaHMUN EAMHUI, YTOOBI OOCCIEUYHTH pa3Indue MEXIY
pa3HBIMHU BEJIIMYMHAMM C OJHOM U TOH K€ pa3MepHOCTbIO. I10yb3ysAch 3TUM [OIYIICHUEM,
MOXHO BCIIOMHUTb IIPOLIECC OINpeAcleHUuss Takod BenuuuHbl. Hanpumep, BenuuuHa
KPYTAIIEro MOMEHTa MpPEeACTaBIsieT co00il BEKTOPHOE IPOU3BEACHUE pPATUYC-BEKTOPA
MOJIOKEHHS M BekTopa cuibl. Enununa Sl npu 3ToM — HblOTOH-MeTp. HecMmoTpst Ha To, 4TO
KPYTAIIIIA MOMEHT UMEET Ty XKe Pa3MEepPHOCTb, 4TO U 3HeprHs (equHuna Sl — IHKOYIIb), IHKOYIIh

HUKOT'ZIa HEC UCTOJIB3YETCS IJIsI BRIPAXKCHUSA KPYTAIIETO MOMEHTA.

Enunnna S| quist yactotsl — 310 repi, eauHuna Sl st yriioBoit CKOPOCTH M yTIIOBOI 4acTOTHI
—9TO paJiiaH B CEKYHIy, a equHuIa Sl 1 akTUBHOCTH — 3TO OEKKEepelnb, TO €CTh OTCYET B
cexyHay. M xoTs QopManbHO NMpaBHIBHO 3alHMCHIBATH BCE TPH Kak OOpPaTHYIO CEKyHAY,
HCIOJBF30BaHUE pA3HBIX HAa3BAaHMM IOAYEPKHBACT PA3MUYHYIO NPHPOLY ITHUX BEIHYHH.
OCco0eHHO BayKHO MPOBOJHUTH YETKOE Pa3INIHe MEXIY YaCTOTAMH M YIJIOBBIMH HacTOTAMH,
TI0CKOJIbKY HX YHCIIOBBIC 3HAUCHHUS 110 ONPEIECHIIO OTIHYA0TCs B 21 pas’. [IpeneGpexenne
9TUM (haKTOM MOKET ITPUBECTH K MOTPENMIHOCTH B 2. OOpaTHTEe BHUMAHNE, YTO B HEKOTOPBIX
CTpaHax 3HAYEHMs YaCTOTHI MPUHSITO BHIPAKATh B KIHKJ/C» MM «CPS» BMECTO CIHHHUIIBI
n3Mepenns [, a «auKI» U «CPS» He ABIIOTCA eqMHHUIAMH m3MepeHust Sl. Takxke oTMeTnM,
YTO TPHUHSTO MCIIONB30BATh TEPMUH «YaCTOTa» JJIsl BEIMYNH, BRIPAKCHHBIX B PaJI/C, XOTS 3TO
1 He peKoMeHayeTcst. HarmpoTus, pekoMeHryeTcsi, 9T00bI BeIMIHHEI, HA3BIBAEMBIC «9acTOTa»,
«yTIIOBAs 4aCTOTa» M KYTJIOBasi CKOPOCTHY», BCET/IA 3a/1aBaJIMCh B exuHuUNax [ wirk pan/c, a He
¢t

B obnacTi naMepeHnit HOHU3UPYIONTUX U3TYYEHU BMECTO 00paTHON CEKYH bl UCTIONB3YETCS
ennnuma S| Gexkepens. s MOTIomeHHON 1035 M AKBUBAICHTHOMN O3B BMECTO JKOYIIS U
KHAJIOTpaMMa NPUMEHSIOTCS eqUHALBI S| Tpaif u 3uBepT. Haspanus «Oekkepenb», «rpan» u
«3UBEpPT» OBUIM BBEACHBI CIECIMAIBHO H3-3a OMACHOCTH IS 3[0POBBS YEIIOBEKA, KOTOPAs
MOJKET BO3HHUKHYTbH IIPH HCIOIB30BAHUN OOpPATHOM CEKYHIBI M JDKOYIS Ha KWJIOTPaMM IIpH
HEBEPHOM BBIOOpE 3TUX €AWHUII I TPAKTOBKH PA3IMIHBIX IPUBICUYCHHBIX BEINYHH.

! em. 1SO 80000-3

MBMB 1 MeTpuyeckas KoHseHuus

MexayHnapoaHas
9NEKTPOTEXHUIECKast
komuccus (IEC) Beena
CIELHAIBHOC Ha3BaHHUE
JUIs1 € AUHHU LI peaKTMBHOl’l
mowHocTH — Bap (var). C
TOYKH 3pEHHUs
KOTePEHTHBIX eauHuIl S,
Bap HUJACHTHUYCH BOJIbT-
amrmepy.



MBMB 1 MeTpuyeckas KoHseHuus

Oco0y10 OCTOPOXXHOCTH CIIEAYeT MPOSBIATH NMPH BBIPAXKCHWH TEMIEpaTyp HIH Pa3sHOCTH
temnepatyp. Paznocts Temnepatyp B 1 K paBHa pasnume temmeparyp B 1 °C, HO B ciryuae
a0COJIIOTHBIX TeMIlepaTyp HeoOXoAMMoO yuHuThIBaTh pazHuiyy B 273,15 K. Egununmna rpamyc
LlenbcHst KOTEPEHTHA TOJIBKO HPH BBHIPAKEHUH Pa3HOCTH TEMIIEPATyP.

2.3.5 EavHMUbI BenU4nH, onucbiBaloLWMX dnonornyeckme u
c¢msnonornyeckue ABNEeHUA

UYerpipe eawaunbl S| B Tabmmmax 2 u 4, comepxar (QU3NOIOTHUECKHAE BECOBBIS
k03¢ (DUIIMEHTHI: KaHIeNa, JTIOMEH, JIIOKC U 3UBEPT.

JItoMeH 1 JIFOKC BRIBOJIATCS M3 OCHOBHOH €IMHUIIBI KaHaesbl. Kak 1 kaHaena, oHl HeCyT B ce0e
nH(OpPMANUIO O YeloBeueckoM 3peHud. Kanmema Obuta TMpuHSATA B KadecTBE OCHOBHOM
enuaANBl B 1954 r. kak mpu3HAHWE BAXKHOCTH CBETa B TOBCEIHEBHON >Xu3HH. bonee
moipoOHyI0 WHPOPMAIUIO O EIUHUIAX W YCIOBHBIX OOO3HAYCHHUSX, HCIIOIB3YyEMBIX IS
ompeaeneHuss (HOTOXUMHUYECKMX U (POTOOMONOTHYECKUX BEIMYUH, MOXHO HAaWTH B
[Tpunoxennn 3.

Honnsupytomiee H3IydeHHE IIepefaeT >SHEpruro obOmydaeMoMy BemecTBY. OTHOIIEHHE
TepelaHHON PHEPTUU K Macce HasbIBaeTcs moriomeHHoi no30i D. [To pemennio MKMB B
2002 r. BenmumHa dkBHBajeHTHOW m036l H = Q D mpezacrasisier co0oii mpow3BeacHHE
HorJIoeHHoit 10361 D 1 uncnoBoro kodpdunnenta Q, KOTOPbINH yUUTHIBAET OMOIOTHYECKYIO
3¢ GEKTHBHOCTD U3ITYUYESHUS U 3aBHCUT OT SHEPTHH U THUIIA H3ITyUCHHS.

CyIIecTBYIOT €IMHUIBI BEIMYNH, HE OTHOCSIMECS K S|, KOTOpbIE ONMUCHIBAIOT OHOJIOTHYECKHE
SIBIICHUSI U BKJTIOYAIOT B ce0sI BeCOBBIE KO (UIIMEHTH. 31eCh IPUBEACHEI Ba IPUMeEpa:

3ByK BBHI3BIBACT KOJICOAHMs JaBIeHUST B BO3JAyXe, HaKIaJblBaeéMble Ha HOPMAalbHOE
aTMoc(epHOe AaBlieHNE, KOTOPHIE BOCIPHHUMAIOTCS YEI0BEUECKAM YXOM. UyBCTBUTEIILHOCTh
yXa 3aBHCHUT OT YaCTOTHI 3ByKa, HO 3TO HE MpocTas (QYHKIWsS MU3MEHEHUS JABJICHUS WU
4acTOThl. [109TOMY B akycTHKe, YTOOBI MPUMEPHO PACCUUTATH CIOCOO BOCIPHSTHS 3BYKa,
HCTIOJB3YIOTCS BEJIMYMHBI YacCTOTHOW Koppekuuu. Hampumep, OHM HCHONB3YIOTCS st
M3MepeHu B 00JACTH 3allUTHl OPTaHOB CIyXa. BIHMsSHUE YIbTPa3BYKOBBIX aKyCTHUECKUX
BOJIH CTaBUT aHAJIOTMYHbIE M3MEPUTEIbHbIC 3aJaudl Mepell MEIULUHUHCKON NMAarHOCTUKOWU U
Teparnuei.

B o0macth MeAMIMHCKOW JMArHOCTMKH W Tepamuu JJs KOJWYECTBEHHOW OIICHKH
OMOJOTUYECKONH aKTUBHOCTH OMPECIIEHHBIX BEIIECTB TAKXKE HCIIONB3YeTCs KIacc eIUHMII,
KOTOpBIC TOKa €II¢ HE MOTYT OBbITh BBIPAXKEHBI B eAuHUIAX Sl. DTO 0OBSICHIETCS TEM, YTO
MEXaHHM3M CHeNH(PUIECKOTO OHOIOTHYECKOTO JESHCTBHS 3TUX BEIIECTB €Il HEJOCTATOYHO
W3YYEH, YTOOBI €T0 MOKHO OBLIO U3MEPHUTH C TOUKH 3PEHHS (PU3HKO-XUMHUECKHUX MapaMeTpPOB.
BBugy ux BaXHOCTH AJIsi OXpaHBI 30pOBbs W Oe3omacHocTd, BcemupHas opranusaius
3apaBooxpanenuss — BO3 (WHO) B3siia Ha ceGst OTBETCTBEHHOCTH IO OTMPEICICHUIO
Mexaynapoansix eauaui; BO3 - WHO U - qyis 6uog0ruyeckoil aKTHBHOCTH TAKHX BEIIECTB.

2.3.6 EguHuubl Sl B pamkax o6Lien Teopum OTHOCUTENIbHOCTHU

IIpakTrdeckas peanu3anus €IUHHUIBI M TIPOIECC CIWYCHHS TpeOyeT HaIW4dUs CHCTEMBI
YpaBHEHHH B pPaMKax TEOPETHYECKOTO OMHUCAHMA. B HEKOTOPHIX ciydasx 3TH YpaBHEHUS
YYHUTBIBAIOT PEISTUBUCTCKHE Y HEKTHI.

I[J'IH OTAJJIOHOB 4YaCTOTBI BO3MOXHO MPOBOJUTH CIWYCHHUA Ha PACCTOAHUU C MOMOLIBIO
JJIEKTPOMArHUTHBIX CHUTHANOB. J[IsI MHTEpIIpeTanuy pe3yiabTaToB TpeOyeTcs IMpHUBIEKaTh
00IIY0 TEOPHIO OTHOCHTENBHOCTH, TAK KaK OHA YYUTHIBAET, CPEAM MIPOUYETO, OTHOCHTEILHOE
CMEILEHHE YaCTOTHI MEXKILy dTaIOHAMH, cocTaBsomee npumepHo 1 x 107° ua merp pastocrn
BBICOT Ha IMOBEPXHOCTU 3E€MIIH. HpI/I CJIMYCHUHN JTYUIINX 3TAJTOHOB YaCTOTHI BIIMSTHUEC TAKOT'O
Macuitada J0HKHO ObITh CKOPPEKTHPOBAHO.
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[Ipu cpaBHEHHMSIX NPAKTHUYECKHUX peaTH3aluil JIOKaJBHO, TO €CTh B HEOONBIION 00JacTH
IIPOCTPAHCTBA-BPEMCHHU, BIIMAHUAMU WCKPUBJICHUA NPOCTPAHCTBA-BPEMEHHU, ONMMCAHHBIMU C
ITOMOIIEI0 00IIeH Teopreil OTHOCHTEIBHOCTH, MOKHO NTpeHeOpeds. Eciu peanu3anum nMeroT
OOHU U TEC K€ MMPOCTPAHCTBCHHO-BPEMCHHBIC KOOPANMHATHI (Har[pHMep, ABMKCHUE U YCKOPCHUE
WM TPAaBUTALMOHHOE TI0JIE), PENIATUBUCTCKUMHE 3P PeKTaMu MOXKHO IpeHeOpeUb MOJHOCTHIO.
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IlpucraBkn piasi 00pa3oBaHWsl [AeCATHYHBIX KPATHBIX M
NOJBbHBIX equHuIl Sl

Jnis ACHONBh30BaHUSA C €AWHWINAMH S| yCTaHOBIIEHBI TPHCTAaBKU JECATUYHBIX KPAaTHBIX H
24 -24

JOJBHBIX enuHUI B nuama3oHe ot 107" mo 10°". B Tabnwme 7 mpencTaBieHbl Ha3BaHWUA H

0003HAYEeHHS IS 3TUX KPATHBIX U JOIBHBIX IIPHUCTABOK.

IpucTaBKy MEYaTAIOTCS MPSIMbIM HMIPHPTOM, KaK B 0003HAYCHHS CAUHUII, BHE 3aBUCHMOCTH
ot mpudTa, KCIOIB3yEMOT0 B OCTAILHOM TEKCTE, 0€3 Mmpodesa MeK Iy HUMUA i CHMBOJIOM IS
eIUHUIIBI. BCe KpaTHbIC MPUCTABKU MUITYTCS ¢ OOJBIION OYKBBI, & JOJIbHBIC — C MAJICHBKO,
3a uckimodennem da (mexa), h (rexto) u K (kmino). HasBanus Bcex MPUCTABOK IMEYATAFOTCS
CTPOYHBIMH OyKBa, KPOME TE€X, YTO CTOSAT B HAYAJIC MPEIIOKECHHUS.

Ta6nuua 7. NMpucTtaBku Si

Crenenp HaszBanme O06o3HaueHue Crerrenp HaszBanme O06o3HaueHUe
MEXIyHap. PYCCKOE MEXIyHap. PYCCKOE
10 neKa da na 10? neuu d 1
10° TeKTO h r 102 CaHTH c c
10° KHJIO k K 103 MHILTA m M
10° Mera M M 10°° MHUKPO u MK
10° rura G r 10° HaHO n H
10%? Tepa T T 102  mmxo p o
105 mera P Il 10®  ¢emro f )
10" 3Kca E ) 10  arro a a
10 3erTa z 3 102 3emro z 3
10 HOTTA Y u 10%  wuokTO y u
COBOKYITHOCTh CHMBOJIOB, 00pa3oBaHHAash TMPHUCTaBKOM W 0003HAYCHWEM CIWHUIIBI,

npeacTaBiasier co0Oi HOBoe HeaenuMmoe 00O3HAueHHWE eAWHHIBI (KpaTHas WM [0JbHAs
€IMHHIIA), KOTOPOE MOXKET OBITh BO3BECHO B HOJIOKHUTEIBHYIO HIIH OTPULATENILHYIO CTEIeHb
WA O0BEIWHEHO C APYTHMH O00O03HAUYECHUSIMH EIWHHI, YTOOBI c(HOPMHUPOBATH COCTABHEIC
0003HaYEeHNs €IUHUILI.

IIpumepur: M (uKomeTp), Mmoutb (MuiutuMone), 'Owm (ruraom), TI'n (Teparepir)

23cem®=23(em)*=2,3(10°m)*=2,3x 10° m®
lev?=1(em) = 1(10% M)t =10 v = 100 m™*

Takum e 00pa3oM, Ha3BaHUS NIPHCTABOK HEOTJECTUMBI OT Ha3BaHUH €MHUI], K KOTOPBIM OHH
NpUKpeIieHbl. Tak, HampuMmep, MWUIMMETP, MHKPOIACKalb U MEraHbIOTOH — 3TO BCE
OTJENbHBIE CIIOBA.

CocraBHBIe 0003HAYCHHS Ul MPUCTABOK, TO €CTh OOpa30BaHHBIC HANOKCHHEM ABYX HIH
6oee 0003HAYCHUH ISl TPUCTABOK, HE JIOMYCKAIOTCA. DTO MPABMIIO TAaKXKe NMPUMEHSIETCS K
JBYM WJIH HECKOJIBKMM COCTaBHBIM Ha3BaHUSAM IPHCTABOK.

O06o03HaueHNs 1A IPUCTABOK HE MOTYT HU 3alMCHIBATHCS OTACIBHO, HU NPHCOSANHATHCS K
mudpe 1, 0603HAUCHUIO €OMHUIBI «OAWH». TOYHO Tak K€ Ha3BaHUS NPHCTABOK HE MOTYT
HPUCOEIUHATHCS K HA3BAHUIO €UHUIIBI OJJUH, TO €CTh K CJIOBY «OIUH.

IpucraBku Sl oTHOCATCS
TOJIBKO K cTernensm 10.
X Henb3s UCMoNIb30BaTh
JuIst 0003HAUCHUS
crernenei 2 (Harpumep,
OJIUH KUIIOOUT
npexcraeiset coboit 1000
6uT, a e 1024). s
cTeneHei 2
PEKOMEHAYIOTCS K
HCTIOJIB30BAHUIO
CleIyIONe Ha3BaHUs i
0003Ha4YEHHs TPUCTABOK:

KHOH Ki (Ku) 2%
Me6u  Mi (Mn) 2%
rubu Gi (I'n) 2%

Te6u Ti (Tn) 2%
neou Pi (ITu) 2%
3KCOH Ei (On) 2%
361 Zi (3n) 2"

ffobu Yi (Vn) 2%
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MBMB n MeTtpuyeckas KoHseHums

KI/IJ'IOFpaMM — 9TO CAMHCTBCHHAs KOIr€pCHTHAsA CAWHHIIA Sl, 4Ybe Ha3BaHUE U 0003HAYCHHUE T10
HUCTOPUYCCKUM IPUYMHAM BKJIIOYAaCT B cebs NpHUCTABKY. HaszBanust u 0003HAYCHUS JJIA
KpaTHbIX W OOJIBHBIX CAWHHUIL MAaCChbI O6p33y}OTCﬂ OyTeM MNPUCOCAWHCHHUA Ha3BaHUA H
0003HaYCHUS MNPUCTAaBKN K HA3BAHWUIO CAWMHUIBI «TrpaMM>» U 0003HAYCHHIO CANHUIBI «T>»
COOTBETCTBCHHO. HaHpHMep, 10_6 KI' 3alliuChIBACTCA KaK MWIJIATpaMMm, MI, a HC
MHUKPOKHJIOTPpAaMM, MKKT.
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MBMB n MeTtpuyeckas KoHseHums

4 BHecucTteMHble eAUHULbI, AonycCKaeMble K
npuMeHeHNno HapaBHe C eANHUL MU Sl

Sl mpencraiseT co6o0it cortacoBaHHYIO Ha MEXIYHAPOJIHOM YPOBHE peepeHTHYIO CHCTEMY,

B TCpMHUHaAX KOTOpOfI BBIPAXKAKOTCA BCC JAPYruc CAWHHUIIBI. Baxxapim NpeuMyIICCTBOM
KOTCPCHTHBIX COWHUIL S| aBnsercs TO, YTO HOpHU NOACTAHOBKEC KOHKPCTHBIX BCIIMYWH B

YpaBHCHUA AJId BEJIUYHH, ICPCBOAHBIC MHOXHWTCIN IJIsI CAUHUIL HE Tpe6y}OTCﬂ.

Tem me MCHEC, O6HlerH3HaHHBIM OCTacCTCA TOT (I)aKT, YTO HCKOTOPBIC CAMHHUIBI, HC BXOAAIINC
B Sl, A0 CUX IMOPp MIHUPOKO HUCIIOJIB3YHOTCA U 6y21yT HCIIOJIB30BAThHCA HaA NPOTAKCHHUU MHOTUX

net. Benencreue storo, MKMB yTBepams HEeKOTOpBIE BHECHCTEMHBIE €AMHHUIBI S| - OHU

nepeunciensl B Tadmume 8. Crnemyer MOHMMATh, YTO MPH WCMOJIB30BAHWU JTHUX CIUHUIL

HEKOoTopbie TpenMmyinecTtBa Sl yrpaunBatorcs. C HEKOTOPHIMH M3 BHECHCTEMHBIX €IUHUIL

MOXHO HCIIOJIb30BaTh IPUCTABKU Sl, HO, HAINpuMeEp, HEC C BHCCUCTCMHBIMU CIWHHUIIAMU

BpEMEHH.

Ta6nuua 8. BHecucteMHble eaMHuLbl Sl, paspelleHHble K ucnonb3oBaHuio ¢ Sl

Bennunna HasBanue equaumsl - O0o3HadeHwe  3HaveHHWE B eAMHALAX Sl
BpeMs MHUHYTa MUH 1mua =60c
qac q 149 =60 muu = 3600 ¢
JIEHb I 11=2449=86400c
JUTMHA aCTPOHOMHYECKAS a.e. lae.=149 597 870 700
ennanina® M

TUTOCKUH 1 rpamyc ° 1° = (n/180) pan

(basosstii yron MHUHYTa ' 1' = (1/60)° = (7/108000) pax

cexynma® " 1" = (1/60)’ = (=/ 648 000) pax

30} (031169103 reKTap(c) ra lra=1rm?= 10>

00BeM J'II/ITp(d) i, J1 1n=1J1=1 z[M3 =103 cem®=10%

Macca tonna'® T 11=10%«kr

nansTon"” Na 1 Jla = 1,660539040 (20) x 10% k

SHEPTHUS 3neKTp0H-BonLT(g) sB 15B = 1,602176634 x 10™ I

BEITUIHHBI Henep(h) Hn CM. TIO TEKCTY

J0rapupMuUIecKoro  genM B

COOTHOIIICHUS

Z[eI_II/I6eJ'I(h) b

(@) To pemennio XXV TenepansHoii accambien Mex1yHapOAHOTO aCTPOHOMHUYECKOTO COI03a
(Pe3omrorust B2, 2012 1.)

(b) HHH HEKOTOPBIX HpI/IMeHeHI/Iﬁ, Halpumep, B aCTPOHOMHUHU, MAJIBIC YTJIbl U3MEPAIOTCA B YIJIOBBIX
cekyH/Iax (T.e. B CeKyH/ax IUIOCKOTO yriia), 0003Ha4aeMbIX KakK ", MHJUTHAPKCEKYH/IaX,
MHKpPOapKCeKyH/IaX U MUKOAPKCEKyH1aX, 0003HaYaeMbIX, COOTBETCTBEHHO, KaKk Mas, Uas u pas,

TAC yrjioBas CEKyHAa (arC%COnd) SABJIACTCS aJIbTEPHATUBHBIM HAa3BAHUEM JJI1 CEKYHBI IIJIOCKOT'O
yria.

(¢) Enwmuuna «rextap» u ee 0003HaueHue, ra, osutn npuastet MKMB B 1879 1. (PV, 1879, 41).
FeKTap HCIIOJIB3YETCA AJIA BBIPAXKEHUS TUIOLIAAN 3E€EMEJIBHOTO yJacTKa.

(d)  JIutp u ero o6o3HayeHne, CTpOUIHAS «», ObuTH MpuHATEHI MKMB B 1879 1. (PV, 1879, 41).

AnbTepHaTHBHOE 0003HaYCHNE, 3araBHas «JI», 6buT0 pUHSTO Ha 16-M 3acemannu TKMB (1979,
Pesomonus 6; CR, 101 u xypuan Metrologia, 1980, 16, 56-57), 4to6b1 n30exaTh Iy TaHHUIBI
MEX/1y JIaATHHCKOW OykBoil «I» u tudpoii 1.

T'an (o603Hauaercs ai,
Gal) —aro enunnIa
YCKOpEHHsI, He
npuHaTeKamas Sl,
HCTOJIB3yeMast B T€0IC3UH
U reopu3mKe I
BBIPKCHUSI YCKOPCHHS
O IEHCTBUEM CHIIBI
TSAKECTH.

Tan=1cm c72 = 1072 M c72

3
M
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MBMB 1 MeTpuyeckas KoHseHuus

(e) Touna u ee o6o3HaueHue, T, Obu1H npuHsiTEI MKMB B 1879 1. (PV, 1879, 41). B HekoTOpPBIX
AHTJIONA3BIYHBIX CTPAHAX OTY €IMHHMILY MHOT/A HA3hIBAIOT KMETPHUECKAS TOHHAY.

(f)  Hanbron ([a, Da) u atromHas eanania maccel (U) SBISIOTCS albTePHATHBHBIME Ha3BaHUAMH (1
0003HaYeHUIMK) U1 OJHOM U TOM e eIUHUIIbI, paBHON 1/12 Macchl CBOOOAHOTO aToMa
yriepoza-12 B okoe ¥ B €r0 OCHOBHOM COCTOSIHHU. JTO 3HAUCHHE JaJbTOHA PEKOMEHI0BAHO B
nonpaske B8 CODATA 2014. Ono 6yzaet o6HOBICHO B HOBOM cornacoBanuu nanHeix CODATA
2018 r., uTo6bI yyecTs 3HaYeHHe ocTostHHOW [Inanka 2017 r. h, HelHE 3a)MKCHPOBAaHHOE KaK
TOYHOE. DTO Ha MOPSI0K yMEHBIIUT HeomnpeaeneHHocTs 2014 r.

(9) DNEeKTPOH-BOJIBT — 3TO KUHETHYECKAS SHEPTHS, [OJIYUCHHAS SJICKTPOHOM TIPU MPOXOXKICHUH
4yepe3 pa3HuIly MOTEHIMAI0B B 1 BONBT B BaKyyMe. DJIEKTPO-BOJIBT YaCTO COYETAIOT C
npucraBkamu Sl.

(h)  Tlpwu uCrONB30BAHKMHU STUX EAMHHI] B)KHO YKa3bIBATh XapaKTEP BEIMUYHHbI M YKa3bIBATh JIH000E
UCIIOJIb3yEMOE OIIOPHOE 3HAUEHHE.

B Tabnmme 8 Takke HMpeACTaBICHBI €IWHHMIBI BEIWYHH JOTAPH(PMHUYECKUX COOTHOIICHHH,
Henep, O6enm m nmermben. OHM HCHONB3YIOTCA JUIS Iepefadd HMH(GOPMAIMH O XapakTepe
JOTapu(pMHIECKOT0 COOTHOLICHHS paccMaTpuBaeMoil BenndauHbl. Hemep, Hn, ncnons3yercs
JUTA BBIPQXXCHHS 3HAUYCHUN BEJTMYMH, YbH YHCIIOBBIC 3HAUEHUS OCHOBAHbBI HA MCIIONB30BAHUH
Herepuanckoro (HaTypanbHOro) siorapudma, In = [0ge. ben u neruben, b u a1b, rne 1 n1b =
(1/10) B, ucmonb3yrOTCs TS BRIPAKCHUSI 3HAUCHUH BETMYINH JIOTapU(PMHIECKOTO OTHOIICHHS,
YHCIIOBBIC 3HAUCHHUSI KOTOPBIX OCHOBAHBI Ha JCCATHIHOM Jorapudme, |g = [0g;o. Berpaxenne
Lx = m ab = (m/10) b (rme M — 370 ymciI0) TOJKyeTCs Kak o3Havaromee m = 10 [g(X/Xp).
Enununs! wenep, 6en u genn6en Opumy npuaATEl MKMB 1715 BCIIons30BaHNsS COBMECTHO C
MexayHapogHOH CUCTEMOH eIUHUIl, HO CaMH eIWHUIAaMHU S| HE SBISIOTCA.

CymecTByeT elie MHOTO €IUHHMI[, He OTHOCAmHuXca K S|, KoTopble MO0 MPEACTaBISIOT
UCTOPUYECKHH HWHTEpec, JUOO0 A0 CHX TOP HCHOJB3YIOTCS B OIPEACNICHHBIX 00IacTIX
usMmepenus (Hampumep, 6appesb He(TH) WK B OMPEICICHHBIX CTpaHax (oM, GyT u spim).
MKMB He BUIUT NpUYMH Ul IPOJOJIKEHHS HCIIONb30BAHMS 3TUX €JUHMI] B COBPEMEHHON
HayYHO-TEXHHYECKOH JAeATeNbHOCTH. TeM He MeHee, OYEeBHJHO, YTO BAaXXHO HMETh
BO3MOXKHOCTb TIOMHUTh OTHOILICHUE ITUX €IUHUI] K COOTBETCTBYIOIUM eIUHULAM S|, u 310
OyZeT UMETh MECTO Ha MPOTSKEHUH €Ille MHOTHX JIET.
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MBMB 1 MeTpuyeckas KoHseHuus

5 HanuncaHue o603Ha4YeHMN N Ha3BaHUU eAUHUL, U
BblpaXXeHne 3Ha4YeHUn BeJIM4YMH

5.1 WUcnonb3oBaHne 0003Ha4YeHUN N HA3BaHUW eaANHML,

OCHOBHBIC TIPUHIMITEI HAaNFCAaHUS 0003HAUYEHWI EOMHMIl M 4Hcel ObIIN pa3paboTaHbl 9-i
I'KMB (1948 r., Pe3ontonus 7). BrocnencrBuu onn nopabdarsiBanuch |SO, |IEC u npyrumu
MEXIyHapOAHBIMHA OPTAaHU3AIMsIMH, ITO3TOMY B HACTOSIIEE BpeMsS CYIIECTBYIOT OOIIie
IpaBMiIa JUIS HANMCAHUSA M MCIIOJIB30BAHMS HAa3BaHWH M 00O3HAUCHWH eIWHUI, HAa3BaHUH H
0003HaYCHUH MPHUCTABOK, a Takke 00O3HAYCHWH BEIMYMH. Tarxke MMEIOTCS IMpaBHia UL
BBIpaXEHUS 3HaUeHNH BennduH. CoOI0IeHIEe 3THX IIPAaBWIT M CTHIICTUKH, HanboJiee BayKHbIC
M3 KOTOPBIX MPEACTABICHH B ITaHHOW TJIaBe, IOBBIMIAET yJ00OYNTAEMOCTh HAYYHBIX H
TEXHUYECKHX TEKCTOB.

5.2 O6o03HauYeHus eguHnL,

OO003HaYCHUS CIUHUI] MEYATAIOTCS MPSIMBIM MPU(TOM, BHE 3aBHCHUMOCTH OT MmIpUQTa,
HCITOJB3YyEMOI'0 B OCTAJIBHOM TECTE. Onu reyaTaroTcs CTPOYHBIMU 6yKBaMI/I, 3a HCKITIOYCHUEM
0003HaUeHU I COAWHUWL, TOJYYCHHBIX W3 HWMCH CO6CTB€HHHX, KOTOPBIC II€YATarOTCA C
3ariaBHON OYKBEI.

Kak wuckmouenune, npunsitoe 16-ii TKMB (1979 r., Pesomonust 6), B MeXIyHapOIHBIX
JIOKYMEHTaX JINTP MOKET 0003Ha4aThCsl KaK CTpOUYHOit OykBoii | (i1), Tak 1 3arnaBHOM OyKBOM
L Bo u30exaHne BOZMOXHOM ITyTaHUIIbI ¢ yuciaoM 1 (ouH).

HpI/I HCIOJB30BaHUN KPATHBIX W TOJBHBIX IMPUCTABOK, OHU ABJAIOTCA YaCTbIO CAMHUOBI U
3aIUCHIBAIOTCS C Hel ciauTHO. [IprcTaBka HUKOTIAa HE UCTIONB3YETCs OTICIbHO, & COCTABHBIC
MIPUCTaBKN HE HUCIIONB3yeTCS BOOOIIE.

O0603HaueHNs eIUHAI TPECTABISIOT cO00I MaTeMaTnIeckne OOBEKTHI, a He ab0peBHaTypHI.
CrenoBatenbHO, TOUKA IOCIE HUX HE CTABHUTCS, KPOME CIIy4daeB, KOT/la 0003HAUCHNE CTOUT B
KOHIIe TIPeAToKeHHA. Y 0003HAaUeHUI HET MHOXKECTBEHHOTO YHCIIa, M HENIb3s MCIIOB30BaTh
0003HAYCHNS eIMHUI U HA3BaHUS €IMHMUI] B OJTHOM BBIPAKCHNH, TaK KaK Ha3BAHNS CIUHHI] HE
SBIISIOTCSI MATEMATHIECKIMHU 00BbEKTaMH.

[Ipu nepeMHOKEHNH U JACICHHH CHMBOJIOB €IMHUI] K HUM MPUMEHSIOTCS OOBIYHBIC MTPaBUIIa
anreOpandecKoro yMHOXKEHUS U AeTeHNA. YMHOKEHNEe 0003HagaeTcs 00 mpobenoM, Trbo
MHTEPIYHKTOM (TOYKa MO IEHTPY BBICOTHI CTPOKH), IOCKOJBKY B MPOTHBHOM CIydae
HEKOTOPBIE MPHCTABKX MOTYT OBITh IPHUHSTHI 32 0003HAaYCHNS eAUHUIL. [leneHre o603HadaeTcs
TOPU30HTANBHON JHHHEH, Kocoit dweprod (/) wmm oTpurarensHOl creneHbo. [lpu
UCIIONIb30BAaHUN HECKOJNBKAX O003HAYeHUIl enuHMI, BO H30eKaHHWE [BYCMBICICHHOCTH,
cllelyeT cOOII0AaTh OCTOPOKHOCTh M HCIIOJIb30BATh, HAIIPHUMED, CKOOKH M OTPHULATEIbHBIE
cTeneHu. B BeIpaxeHUsx 0€3 CKOOOK KOCYIO UYepTy HeNb3s HCIIOIb30BaTh 00JIce OJHOTO pasa.

HenomycTiMo MCHONB30BaTh COKPALICHHs Uil 0003HAUYCHUI U Ha3BaHUW eAMHMII, TAKHE KaK
cex (KaK JUI «C», TAaK M JUIS «CeKyHa»), KB. MM (KaK s MMZ, TaK M IS «MHIIAMETp B
KBajpaTe»), Kyb. cM (Kak s CM°, Tak M s «KyOHUYeCKHH CaHTUMETp») Hin MpS (Kak s
M/c, Tak U JUIS «KMETp B CeKyHAy»). Vcmonb30BaHie NMPaBMIbHBIX 0003HAYCHUIT AJIS e IUHHUI]
S| 00s3aTenbHO B YACTHOCTH, M JUIS BCEX CIUHMIT B II€JIOM, KaK OBITIO YKa3aHO B MPEIBLAYIINX
rmaBax 3Tod Bpommopel. Takum o0pa3oMm, MOXHO OyIeT HM30€XaTh IBYCMBICIEHHOCTH H
MyTaHUIbI B 3HAYCHHUSX BEJINYHH.
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5.3 HasBaHua egunHuy

Ha3zBanus enuHUII 0OBIYHO ITEYATAIOTCS IPSAMBIM IPUPTOM U PACCMATPHBAIOTCS KaK OOBIYHEIC
CyIIECTBUTENbHBIE. B aHIIHIiCKOM " A3bIKE HA3BAHUS €IUHUL HAYUHAKOTCS CO CTPOUHOM GYKBBI
(maxe ecnu 0003HAYCHHE ENUHUIBI MHUIIETCSA C 3arJIaBHOI), KPOME Ha3BaHUM ©IUHUII,
CTOSAIIMX B Hayalle MPEIUIOKEHUs, WIH, KOTJa HCIONB3YIOTCS TOJBKO 3arjlaBHBIC OYKBEHI,
HanpuMmep, B 3aroioBkax. CorjacHoO 3TOMy IpaBUITy, Ha3BaHUE eIWHUIIBI, 0003HaYaemoi °C,
3alMChIBaeTCs Kak «rpaayc Llenbens» (eanHuIa «rpaayc» HAaYUHAETCS CO CTPOYHOM OYKBHI, a
MoubukaTop «Lleapcuii» HaUMHACTCS C 3arjIaBHOM, TaK KakK 3TO UM COOCTBEHHOE).

HGCMOTpH Ha TO, 4YTO 3HAYCHHUSA BCIMYHH 00BIYHO BBIPpAXKAKOTCA C MOMOIIBIO 0003HaYEeHH T
qucesa n €AuHuIL, €CJIU II0 Kakoi-1100 IMPpUIUHE BMCCTO 0003HaYCHUS CAVHHNIIBI y;[06Hee
HCIIOJIB30BATh €€ Ha3BaAHUEC, TO HA3BAHUC CAUHHUIIBI MOXXHO IMTPHUBCCTHU LNCIIUKOM.

Ecnmu Ha3BaHWe eIUHMIBI HCIOJB3YETCS BMECTE C KPaTHOW WIIM JOJBHOW TPUCTAaBKOH, TO
MeXIly Ha3BaHHEM IPHCTaBKU W Ha3BaHWEM EAWHUIIBI HU MpoOel, HU aeduc He CTaBHTCH.
HasBanue nmpucTaBKU ¥ Ha3BaHWE €AWHUIBI TUITYTCs cIUTHO (cM. [aBy 3).

Ilpu 00pa3oBaHUKM Ha3BaHWS NPOM3BOIHON CIMHHIBI C ITOMOIIBIO COBMEIICHUS Ha3BAHHIA
OT/IEJIBHBIX CIUHUII, IS pa3feicHUs UMEH OTAEIbHBIX €IHHHI[ UCIOIB3YETCs MPo0es WiH
nedwuc.

5.4 [paBuna v CTUNUCTUKA BblipaXXeHUA 3Ha4YeHU BEeNIUYUH

5.4.1 3HayeHue M uYUCNOBOE 3Ha4YeHMEe BeNIMYUHbLI; onepauuum Han
BeNMMYMHaMMm

Benmuunbl  00BIYHO 0003HAYaAIOTCST OJHOW OyKBOH, HameyaTaHHOW KypCHBOM, a
JOTIOJTHUTEIbHAS HH(POPMALINS YKA3bIBACTCS BEPXHUM HJIH HHYKHUM HHACKCOM HIIH B CKOOKaX.
Hanpumep, C — pekoMeH0BaHHOE 0003HAYEHUE IS TEIUIOEMKOCTH, Cp — IS MOJSIPHOM
TennoeMKocTd, Cp, p — U151 MOJIIPHOM TENJI0EMKOCTHU IIPU IOCTOSHHOM AaBieHud, U Cpy - 111
MOJISIPHOH TETTIOEMKOCTH IIPU TIOCTOSTHHOM 00beMe.

PexoMeH10BaHHbIC HAa3BaHHMsS W OOO3HAYCHUS JJIsI BEJIMYUH TEPEUYHUCICHBI BO MHOTHX
CIPaBOYHBIX MarepHuagax, Takux kak crangaprtel cepun |SO/IEC 80000 «BemnunHbl u
enuuunp» (Quantities and units), Kpacuas kumra |[UPAP SUNAMCO «O6o03HaueHus,
eauHUIBl 1 HoMeHkarypa B ¢usuke» (IUPAP SUNAMCO Red Book Symbols, Units and
Nomenclature in Physics) u 3enenas kuura |UPAC «BenuuuHbl, eIMHALBI 1 0003HAYCHHS B
¢busuko-xumun» (IUPAC Green Book Quantities, Units and Symbolsin Physical Chemistry).
OpHako 0003HAYCHUS AUl BEJIMYMH HOCSIT PEKOMEHIATENbHBIN Xapaktep (B OTIMYHE OT
0003HaUEHHH eIMHHLL, U KOTOPBIX MPABUIILHOE HCIIOIb30BaHue 00s13aTelIbHO). B HeKOTOphIX
cityyasix Jiyisi 0003HaYCHUs BEIMYMHBI aBTOPbI MOTYT MPEANOYECTh HCIOIb30BaTh CHMBOJI 110
CBOEMY BBIOOpY, HAPUMED, BO N30eKaHNE MYTAHUIIBI [TPU MCHOIB30BAHUH OJJHOTO U TOTO JKe
0003HaueHHS AJIs IBYX Pa3HBIX BEJIHYHH. B Takux ciaydasx 0003HAUYCHHsT HEOOXOIUMO YETKO
00bsicHUTE. TeM He MeHee, HM Ha3BaHUE BEJIMUMHbI, HM UCIIOJIb3yeMOe [UIsl Hee 0003HaYeHHE,
HE M0/[pa3yMeBaeT BbIOOP KaKOH-INO0 ONpeeeHHbIN SANHHIIBI.

O06o03HaYeHUS CAMHHUI] PACCMATPUBAIOTCS KaK MaTeMaThdeckue oObeKThl. [Ipy BRIpaskeHUH
3HAYCHHS BEJIMYMHBI KaK MTPOU3BEACHHUS YUCIOBOIO 3HAUCHUS W CIUHMIBI, KAK C YHCIOBBIM
3HAYCHHUEM, TaK U C €OUHUICH MOXKHO OTIEPHPOBATH MO OOBIYHBIM MpaBHJIAM aareOpsl. JTta
mpoIeaypa pacCMaTPUBACTCs KaK CUMCIACHHE BEJIMYMH WK anrebpa BennywH. Hampumep,
ypaBuenue P = 48 x[la MoxeT B paBHO# cTeneHu OBIThH 3amucano kak P/klla = 48. O0buHO B
TaKOM BHJIE€ COOTHOIICHHUS 3allMCHIBAIOTCSA B 3arojioBKax TaOJMIl, 4TOOBI camMa TaliuIa
colepkana TOJNBKO uncia. Hampumep, Tabnmuma KBajapaTa CKOPOCTH B 3aBHCHMOCTH OT
JTABJICHUS] MOXKET OBIThH MPEACTABICHA CICIYIOINM 00pa3oM:

" i pycckoM (npum. nepesoduuxa)
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5.4.2

5.4.3

p/xIla Vo (m/ c)2
48,73 94766
72,87 94771
135,42 94784

AHaTOru4HbIM 06pa30M MOTYyT 0003HAYaTHCS OCH rpa(bmca, 4TOOBI TOYKH HAa HEM OTMEYAJIUCh
TOJIBKO YHCJIaMH, KaK Ha IMPUMEPE HUKE.

94790

v (il c)?
94780

A

© 94770

94760 /

94750 T T T

0 50 100 150
p/xITa

O6o03Ha4YeHne Benn4uH U o6o03Ha4YeHme eanHuL,

O06o03HaUYEeHHS CAWHUII HE TOJIPKHBI HCCTH B cebe KOHerTHOﬁ HH(bOpMaHHH O BCJIMYHMHE U HC
JOJI’KHBI OBIThH CANHCTBCHHBIM HCTOYHUKOM I/IH(l)OpMaI_[I/II/I 0 BeJIWYMHEe. EAMHMIIBI HUKOT1a HE
CHa0KaKTCS JIOTIOJTHUTEILHOM I/IH(i)OpMaHPISﬁ O IPUPOJAC BEIIMYUHBI, nro0ast JOIIOJIHUTCIIbHAasA
I/IH(l)OpMaL[I/Iﬂ O MMpUpoJA€ BECINYUHBI JOJKHA OBITH IPpUCBOCHA 0003HAYCHUIO BCJIMYUHEBI, 4 HC
0003HaYCHUIO CAVHUIIBI.

Cnoco6 npeacTtaBneHnsa 3Ha4YeHUA BENTUYUHbI

YucaoBoe 3HaYEHHUE BCETAa 3allUChIBACTCS nepen eIMHUIIEH qgepes HpO6€J’I. Takum 06p330M,
BCJIMYMHA SABJISICTCA MPOU3BEACHUEM YUCTIa U €AUHUIIBI. Hp06eﬂ MCIKAY YUCIOM U eIMHUIICH
paccMaTpuBACTCd KaK 3HAaK YMHOXCHUA (TaK KE, Kak HpO6CJ’I MEeXKAYy CAMHUIaMu
noapazymeBacT yMHO)KCHI/Ie). EnuHCTBEHHBIMU HUCKIIYEHUSIMHU U3 3TOTO IpaBujia ABJIAIOTCA

’

0003HauCHHs Tpagyca, MUHYTHl U CEKYHIBI JUIS IUIOCKOTO yriua, °, ', u
KOTOPBIC OT YHCICHHOTO 3HAYCHUS BEIIMYUHBI IPOOEIIOM HE OTHCISIOTCS.

" COOTBETCTBEHHO,

OTO mpaBWJIO O3HAYaeT, 4YTO, IPH 3alMcH 3HadeHus Ttemmeparypbl Llenscus t, mepen
o6o3nauenueM °C juis rpagyca Llenbenst craButcst mpoGen.

Jaxxe ecmu 3HauCHHE BEJIMYUHBI HCIIONB3YeTCs KaK MpHIaraTeIbHOE, MEXIy YHCIOBBIM
3HaYCHHEM M 00O03HAYCHHEM EIMHHUIBI CTaBUTCS MpoOen. OOBIYHBIC TpaBUIIa TPAMMATHKH
MPUMEHSIOTCS TOJBKO KOTAAa Ha3BaHHWE CIWHHIBI 3alUCBIBACTCS MPOIMHKCHIO, IMO3TOMY B
aHTIIMHCKOM  S3BIKE MEKIY YHCIIOM U eMHHULIEH CTaBUTCA Ae(uc.

B m060M BBIpaKEHHH HCIIONIB3YETCs TONBKO OJIHA eMHUIA. VICKITI0UeHHeM U3 9TOTO MpaBuiia
SIBIISIETCSI BBIPAYKEHHE 3HAUECHHUH BPEMEHU U IIIOCKUX YTIIOB C HCIOIb30BAHUEM BHECHCTEMHBIX
enuuun S|. JIyis IOCKOTO yria MpeamouTHTENIbHA 3aMUCh B ACCITUYHOU (hopme, MOITOMY
npuHATo mucath 22,20°, a He 22° 12', 3a UCK/IIOYCHHEM TaKUX OOJACTel, KaK HaBUTALU,
Kaprorpadus, aCTPOHOMUSI U H3MEPEHHE OYE€Hb MAIIBIX YTIIOB.

" 1 pycckoM (npum. nepesoduuxa)

MBMB n MeTtpuyeckas KoHseHums

Hanpuwmep:
MaKCHMalbHasl pa3HOCTh
JNMEKTPHICCKHX
MIOTEHIINAJIOB

Uma = 1000 B

1o He U = 1000 Bax.
MaccoBas 107151 MEJH B
o0pasie KpeMHHs

w(Cu) = 1,3 x 10°%, no ne
1,3 x 10° wiw.

m=123r,rae m
HCTIOJB3YETCSI TSt
0003HAYEHHUS BEJIMUNHBI
Macchl, a ¢ = 30° 22' 8",
TJIe ¢ UCONB3YETCs ISt
0003HAYEHHUS BEJIMUNHBI
IUIOCKOTO YTJIa.

t=230,2 °C,
Ho He t = 30,2 °C u He
t=30,2°C

pesucrop 10 kOm
35-mMmiumMeTpoBas
IUICHKA

| = 10,234 M, HO HE
1=10Mm 23,4 cm
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Cnoco6bl 3anucu yncen n AecATUYHOro pasgenurens

3HaK, HCIONB3YEMBIA IS pasfelicHHs IEIOM YacTH YhCiia W €ro IECATHYHOW dYacTH,
HA3bIBAETCS IECATHYHBIM pasmenureieM. 1o pemenuto 22-ro 3acemanus [’ KMB (2003 r.,
Pesomonmst 10) mecSTHYHBIN 3HAK <«I0/KEH OBITH JHOO TOYKOM, OO 3amsaToii». 3HaK
BBIOMPAETCS] B COOTBETCTBUH C A3BIKOM KOHTEKCTA.

Ecnu gucno HaxXOOUTCSA B MHTCPBAJIC MCKIY -lm +1, TO nepea ACCATHUYHBIM pPa3aCIMTCICM
BCET/J1a CTABUTCA HOJIb.

ITo pemennto 9-it TKMB (1948 r., Pesomonus 7) u 22-it TKMB (2003 r., Pesomrorus 10),
€CIT 9HCII0 CONEPKUT MHOTO 3HAKOB, OHH MOTYT OBITH pa3zieieHbl IpobenaMu B TPYIIIHI 1O
TP IJIA 00JIETYEHNS YTEHHUS. Mexczly TpyniaMu 10 TPHU 3HaKa HEJIb3d CTaBUTh HU TOYKH, HU
3amsaTeie. OMHAKO, €CIU 10 WM TMOCTe JNECATUYHOTO pasfeluTeIst CTOUT Bcero 4 mudpsl,
pasnersiTh UX He MPUHATO. [ pynmmupoBKa 3HAKOB MOJOOHBEIM 00pa3oM SIBIISIETCS BOIPOCOM
BI)I60pa, 1 HC BCECrJa MpUMEHATCA OaX€ B CICHUATIM3UPOBAHHBIX NMPHUIOXKCHUAX, TAKUX KaK
TEXHUYCCKUEC YEPTEXKU, (bI/IHaHCOBLIC OTYCTHI U ITPOTPAMMBI, BBITTIOJTHACMBIC KOMIIBIOTEPOM.

[Tpwu 3anmucu gucen B Tabnuity, opMart B CTONOIE MEHATHCS HE JOJDKEH.

BbipaxkeHue HeonpeneneHHOCTU N3MEpPEHUNA 3HaYeHUs
BeJINYMHbI

HeomnpeneneHHOCTD, CBS3aHHAS C OLIEHUBAEMbIM 3HAYEHHEM BEJIMYMHBI, IOJDKHA BEIYUCISITHCS
W BBIPAXAaTbCsi B COOTBeTCTBHH ¢ gokymentom JCGM 100:2008 (GUM 1995 c¢
HEe3HAYUTENbHBIMU HCTpaBieHusIMU) «OleHKa U3MEPUTEIbHBIX JAaHHBIX — PyKOBOJICTBO 1O
BBIPQKECHHUIO HeompeaeieHHocTn m3Mmepenuii» (Evaluation of measurement data - Guide to
expression of uncertainty in measurement). CranmapTHas HEONPEACICHHOCTh, CBSI3aHHAS C
BENMYUHON X, oOo3Hauaercss kak U(X). YaoOHBIH cnoco® mOpeaCTaBiICHUs] CTaHAApPTHON
HEOINPe/IeICHHOCTH [TPUBE/ICH B CIIEIYIOLIEM IpHUMeEpE:

m, = 1,674 927 471 (21) x 10 % «r,

rie M, — 0003HaYeHNE BENUYHUHBI (B JAHHOM Cllydae — Macca HeHTPOHA), & YUCII0 B CKOOKaxX —
9TO YHCIIOBOE 3HAYEHHE CTAHIAPTHOW HEOMPEAEICHHOCTH OLIEHMBAEMOI BEIMYMHBI M,
OTHOCSIIEECs K MOCHEJAHUM LU(paM yKa3aHHOTO 3HAYCHHWS;, B JAHHOM ciydae U(M,) =
0,000 000 21 x 10" kr. Eciiit BMECTO CTaHIAPTHON HEONPENCICHHOCTH U(X) HCIIONB3yeTCs
pacuupenHas HeonpeneneHHocts U(X), TO HE0OXOAUMO yKa3aTh OXBaT BEPOATHOCTH P U
ko3 dunueHT oxsata K.

YMHOXeHne u pgeneHue o00OO3HAYEHMM BenUYMH, 3HaYeHUun

BeJIN4YNH Unun ymcen

HpI/I YMHOXXCHHU WJIH OCJICHUHW CHMBOJIOB BCIWMYHWH, MOXCT HCIIOJIB30BATHCA oo w3
CJICAYIOIINX METOJOB:

a
ab,ab,a-b,a x b, alb, ;, ab.

HpI/I YMHOKXCHHUHN 3HAYCHUI BEITUINH HCIIOJIB3YETCA 00 3HaK YMHOXXEHHUS X, 6o CKO6KI/I;
HCIOJIb30BAHHUEC TOYKH HCAOIMYCTUMO. HpI/I YMHOKCHHH YUCCIT CJICAYCT UCIIOJIb30BaTh TOJIBKO
3HAaK YMHOKCHUA.

HpI/I JIeJICHUH 3HAYCHHH BEIMINH C TIOMOIIBIO KOCOM YCpThI, BO n30eKaHue ABYCMBICIICHHOCTH
HCIOJIB3YIOTCA CKOOKH.

-0,234, 1o ne -,234

43 279,168 29
Ho He 43.279.168.29

m60 3279,1683
mbo 3 279,168 3

IIpumepsr:

F = ma st cuitet
paBHO Macca Ha

yYCKOpeHHe

(53 m/c) x 10,2 ¢
i (53 M/c)(10,2 ¢)

25 x 60,5
Ho He 25 - 60,5

(20 M)/(5 ¢) = 4 mlc

(alb)/c, 1o ne alblc
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5.4.7 HanucaHue 3Ha4YeHUN BEJINYUH, BblpaxaeMbIiX Hucnamm

Kax o6cyxnamoch B Pazmene 2.3.3, 3HaueHUS BEIWYUH C SAWHHUICH OIWH» BBIPAKAOTCS
mpocto B Buae uncen. O0o3HaueHNne eqWHUIBI 1 WM Ha3BaHME «OAWH» HE yKa3BIBAaIOTCS.
ITockonbky mpucTaBku S| He MOTyT OBITH NPHBS3aHHBIMA HU K oOo3HaueHuio 1, HH K
HA3BaHUIO CIMHHUIBI «OIWH», JUIA 3alHCH OYCHb OOJIBIIMX WIM MaleHBKUX Oe3pa3MepHBIX
BEJIMYHUH HCHoib3ytoTcs crenenn 10.

BenmnuuHbl, KOTOPBIC SBISIOTCS OTHONICHUSIMH BEITMYMH OJHOTO M TOTO e THIa (HampuMep,
OTHOIICHUS JUTMH ¥ JIOJIM KOJNYECTBA BEIECTBA), MOTYT BBIPAXKATHCS B eAuMHHIEAX (M/M,
MOJIB/MOIT), YTOOBI IydIlle MOHMMATH BBIPAKAEMYIO BEMUMHY W, TPH JKCIaHUH, YTOOBI
cenmath BO3MOKHBIM HCIONB30BaHWe mpHcTaBok S| (MkM/M, HMOIb/MONe). CueTHbIC

BCJIMYMHBI TaK BBIPAXKATHECA HE MOTYT, TaK KakK 5TO IIPOCTO YHUCJIA.

MeskayHapOJHO TIPU3HAHHBIN 3HAK % (IPOIEHT) MOKET MCIONB30BaThCs B pamkax Sl. [pu
HCTIONB30BaHUH % MEXIy 3HAKOM M YHCIIOM cTaBUTCA mpoben. CienyeT NCHOIb30BaTh 3HAK
%, a He ero Ha3BaHUE «IIPOIEHT». B Tekcrax 3HaK % OOBIYHO MOIPA3yMEBAET COTYIO YACTh.
He crenyer ncnoip30BaTh Takne BRIPAXKEHUS KaK «IIPOLEHT MAcChI», «IIPOLEHT 00beMa», HITH
«IIPOIEHT KOJHMYECTBA BEMIECTBA», B HA3BAHWU WIH OOO03HAUYEHUH BEJINYMHBI JIOJKHA
COJIEPXKATHCSA TOTONHUTENbHAS HH(OPMALHS O BEIUIHHE.

Takoke Hcronb3yercs Tepmun ppm (parts per million), osmagarommii 10° coorBeTcTBYyIOMIErO
spauenns, uin 1 na 10, wm MumHOHHAsS YacTh. DTO aHATOTHYHO 3HAYCHHIO IIPOLCHTA KaK
coroit yactu. Kpome 3toro, ucrnonb3yroTes TepMuHbI parts per billion (Munnuapauas yacts) u
parts per trillion (TpunoHHast 4acTh) C COOTBETCTBYIOUIMMHU COKparieHusMd Ppb u ppt,
3HAYCHUS KOTOPBIX 3aBUCAT OT s3bIKa. I1o 3TOM mpuunHe cokpamieHuii ppb u ppt ciemxyer
n30eraTs.

NMnockue yrnbl, TefieCHble yIribl U Cba3OBble yrnbl

KorepenTtHas equauma S| mist TuIockoro yriia U Ga3oBoro yriia — 3TO pajnaH, 0003HAYaeTCs
pan, a Juis TeJIeCHOro yriia — crepajnan, 0003HaqaeTcs cp.

[Tmockwuit yron, BEIpaKeHHBIH B pafinaHax, MEKIY IBYMs MPSIMBIMH, HCXOMAIIAMHA U3 00IIeH
TOYKH, IPEICTaBIICT cO00H [UIMHY IyTH S, OYEPUCHHON MEXIy IPSIMBIMU PaIIyC-BEKTOPOM
I', BBIXOIAIIMM M3 OOIIEi TOYKH, IEICHHYIO Ha pamuyc-BekTop, § = §/r pang. ®a30Bblil yroa
(uacto Ha3pIBaeMbIil MPocTO (ha3oii) — ITO apryMeHT JIF0OOTr0 KOMIUIEKCHOTO YHcia. DTO yroi
MEXIy IOJIOKUTEIBHON JEHCTBUTEIBHON OCBI0 M PAagMyCOM MOJSPHOTO IIPEACTABICHUS
KOMIUIEKCHOTO YHCJIA B INIOCKOCTH KOMIIJIEKCHOM NTEPEMEHHOM.

OnuH paguaH COOTBETCTBYET YTy, JUISI KOTOPOTo S = I, TakuM obOpasom, 1 pax = 1. Mepa
TPSIMOTO YTJIa B TOYHOCTH PaBHa YHCITy /2.

Vcnionp30BaHne rpagyca SBISETCS HCTOpHYECKOW Tpamummed. IIpeoOpazoBaHme MeExTy
paaraHaMHu U Tpajycamu ompenaenseTcs cootHomenneM 360° = 2r pan. OOpaTute BHUMaHNUE,
9TO Tpaayc, 0003Ha4YaeMbli Kak °, He ecTh equHuma Sl.

TenecHbIi yroi, BRIpaXSHHBIN B CTEpaiiaHaX, COOTBETCTBYET OTHOIICHHUIO TUIOMATN MEXKTY
Iomaapo A moBepxHOCTH chepbl paxuycoM I U KBagpatoMm pammyca, Q = Alr® cp. Oxun
CTEpajHaH COOTBETCTBYET TEIECHOMY YIIly, /I Kotoporo A = r?, ciegoBarensro, 1 cp = 1.

EI[I/IHI/II_IBI N3MEPECHU paa v Cp IPEACTABIIAIOT 0001 OTHOIIIEHNE JABYX JIJIMH U ABYX KBaJIpaToOB
JJINH, COOTBECTCTBCHHO. OI[HaKO CJICOYCT MOAUYCPKHYTH, UTO paa v CPp JOJIKHBI UCITOJIb30BATHCA
TOJIBKO JIS BBIPAXKCHUA YIJTIOB U TCJICCHBIX YIJIOB, HO HE UIA BBIPAXKCHUA COOTHOIICHUH JUINH
1 KBaJIpaToB JJINH B IICJIOM.

m=151,

Houe n=151x1,

rje N —obo3HaYeHHe
BCJIMYMHBI U1 ITOKA3aTEJId
HPEJIOMIICHHUSI.

B anryoroBopsumx cTpanax
CYUTAETCs], YTO MUJUIHAP]]
cocramsier 10°, a TpHLTHOH
—10'% opnako, uHOTA
MUJUTHApA MOXKET
MHTEPIPETHPOBATHCS KaK
10%, a Tpumon kak 10",
Coxkpamenue ppt taxoke
HHOT'/1a YUTACTCA KaK
ThICSYHAs 9acTh (Parts per
thousand), ycunusast
l'lyTaHl/lL[y.

Ipu npunsituu Sl B 1960
roay 11-it TKMB, ObLi1a
CO3/1aHa KaTeropus
«J1OTIOTHUTEIBHBIC
€IMHUILBI», YTOOBI yUeCTh
pajauaH U cTepajyaH.
Hecarunerus cnycrss TKMB
[IOCTaHOBHJIA TOJKOBATh
JOIIOJIHUTCJIbHBIC € IUWHULIbI
S|, a UMEHHO pajiuaH 1
cTepajauaH, Kak
Oe3pa3MepHbIe TPOU3BOJIHBIE
C€AUHUIbI, Ha3BAHUS U
0003Ha4YeHHsI KOTOPBIX IPH
HE0OXO0AMMOCTH MOTYT, HO
He 00s3aTeNbHO,
HICII0JIb30BATHCS B
Bblpa)l(eHl/IﬂX JUIIs )1pyr1/|x
IPOM3BO/IHBIX BEIHYHH S|»
1 TEM CaMbIM YCTPaHUTh
KJ1aCcC JOINOJIHUTECIIbHBIX
enunu (Pesomornms 8 20-ii
'KMB (1995r.).
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NMPUNOXXEHWME 1 MBMB u MeTtpuyeckas KoHeeHuMs

MpunoxeHue 1. PeweHna rKMB u MKMB

B npannom Ilpunoxxenun mnpenctasinenbl pemenus ['KMB u MKMB, kotopbie uUMEIOT
HEMoCPECTBEHHOE OTHOLICHUE K ONpPENeNICHUAM eAnHML S|, IprcTaBKaM, UCIIOJIB3yEMBIM C
eanHMLIAMK S|, M mpaBHiIaM 3amucH 0003HAYCHUI €AMHMIl M YUCEN. DTO HEIOJHBIA CBOJ
pemenunit [KMB u MKMB. I[MonHoe coOpaHue 0TYETOB M MPOTOKOJIOB CONCPIKUTCS B ABYX
MIOCJIE/I0BATENILHO N3AaHHBIX cOopHUKax — «I o0BbIe 0TYETHI [ enepanbHOit Konpepenunu no
mepam u Becam» (Comptes Rendus des Séances de la Conférence Générale des Poids et
Mesures (CR) u «IIpotokoisl MexaynapoaHoro Komurera mep u Becos» (Procés-Verbaux
des Séances du Comité International des Poids et Mesures (PV) uiu Goliee o3 qHUE PEIICHUS
MOXHO HaiiTu B xkypHane Metrologia.

[Tockonbky Sl He siBAsieTCS CTAaTUYHOW NPUHATONH CHCTEMOW €IUHHI, a HBOJIIOLHOHHUPYET C
pa3sBUTHEM HayKu 00 M3MEPEHHSX, TO HEKOTOPbIE PELICHHUS ObIIIM OTMEHEHBI WIIM U3MEHEHBI,
a JIpyrue peuieHus ObUIM JOIOJIHEHBl yTOYHEHUSIMHU. Penrenust, KoTopble ObLIM MOABEPTHYTHI
TaKUM HM3MEHCHHMSM, OTMCUYCHBI 3Be3104KOil (*) M HMMEIOT NpUMEYaHHs CO CChUIKOH Ha
COOTBETCTBYIOIIEE peIICHNE 00 M3MEHEHNH.

WcXOoaHbIH TEKCT KakAOro peuieHus (KM ero nepeBoj) HamedaTaH apyrum mpudrom (6e3
3aceueKk) OOBIYHOTO pa3Mepa, YTOObl OH OTIMYAJCS OT OCHOBHOTO TEKCTa. 3BE3MOYKH U
MIPUMEYaHus, KOTOPBIC HE SBJSFOTCSA YacThIO TEKCTa OpHTHHANA, 1o0aBieHsl MBMB, uTo0sI
cIenaTh TeKCT 00Jiee MOHATHBIM.

B nmannom Ilpunoxenun pemenus 'KMB u MKMB mnepeunciieHbl B XpOHOJIOTHYECKOM
nopsike ¢ 1889 mo 2018 roj ¢ 1eNbio COXPaHHUTh TOCISI0BATEIBHOCT X IPUHATHSA. OTHAKO,
9TOOBI YIPOCTHTH MOMCK OMPEICICHHBIX PEIICHHN, OTHOCSIIMXCS K KOHKPETHBIM TEMaM,
HW)KE MPUBOJUTCS COICPIKAHKE C YKa3aHUEM CTPAHHMII C OITMCAHUEM KOHKPETHBIX 3aCeIaHui,
Ha KOTOPBIX OBLIH MPUHSATHI 3TH PEIICHUS.
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PeweHusn, oTHocsAwmecH k onpegenexHuto Sl

9-1 TKMB, 1948 .:
10-1 TKMB, 1954 r.:

MKMB 1956 1.

11-1 TKMB, 1960 r.:

MKMB, 1969r.:

MKMB, 2001 r.:

23-1 TKMB, 2007 r.:

24-1 TKMB, 2011 r.:

25-1 TKMB, 2014 r.:
26-1 TKMB, 2018 r.:

peteHue o co3aanuu Sl

peuI€HUEC O NMEPBLIX MECTH OCHOBHBIX CAUHULIAX
pelleHre 0 NPUHATUM Ha3BaHus «MexayHapoaHas cucrtema
emunum» / “ Systéme International d’ Unités”’

yTBepKIaeT cokpaiienue “ Sl”, Ha3BaHUsI MPUCTABOK OT
Tepa JI0 MHUKO, YTBEPIKIAET AOMOJHUTENbHbIE eTUHUIIBI
pazx u cp, co37aeT nepeueHb HEKOTOPBIX MPOU3BOIHBIX
€IMHHII

Jexnaparnus, Kacarouascsi OCHOBHBIX, IOTIOJTHUTEIbHBIX,
MPOU3BOJHBIX M KOTEPEHTHBIX €MHUII, a TAKXKE
WCIOJIb30BaHNE TPUCTABOK

“Sl units” u “units of the SI”

BO3MOXKHOE TIepeoTpe/iesieHne HEKOTOPBIX OCHOBHBIX
eanHUI MexIyHapoaHO# CUCTeMBbI euHUIL, Sl
BO3MOXHBIN Oy ayuuii nepecMotp MexxayHapoHOH
CHUCTEMBI euHHUII, S|

Oyaymuii mepecMoTp MexIyHapOHON CUCTEMbI eUHUIL, Sl
nepecMoTp MekayHapoIHON CHCTeMbI equHumIl, S

(Bctymaer B cuity 20 mast 2019T.)

PelweHus, oTHocsilMecH K 6asoBbIM eanHuuam Sl

OnuHa

1-1a TKMB, 1889 r.:
7-1 TKMB, 1927 r.:
10-1 TKMB, 1954 r.:
11-1 TKMB, 1960 r.:
15-1 TKMB, 1975r.:
17-1 TKMB, 1983 r.:

MKMB, 2002 r.:

MKMB, 2003 r.:
MKMB, 2005 r.:
MKMB, 2007 r.:
23-1 TKMB, 2007 r.:

MKMB, 2009 .:
24-1 TKMB, 2011 r.:

YTBEpIKACHHE POTOTHIIA METpa
oIpezieJIeHUe U UCI0JIb30BaHNE IIPOTOTHUIIA METpa

METp NPUHST B KAYECTBE OCHOBHON €JMHUIIBI
nepeornpeelieHne MeTpa Kak U3JydyeHne KpunroHa-86
pPEKOMEHyeT 3HaYeHHEe CKOPOCTH CBETa

nepeornpeielieHle MeTpa 4epe3 CKOPOCTh CBETa, pean3alys
OIpezieIeHus MeTpa

oIpeziessieT MpaBuIIa MPaKTHYECKON peaan3aliy ONpeaeIeH s
MeTpa

NepecMOTp HEePeYHs PEKOMEH/IyEeMBIX U3ITyUeHUI

NepecMOTp HEePeYHs PEKOMEH/IyEeMBIX U3ITyUeHUI

NepecMOTp HEePeYHs PEKOMEH/TyEeMBIX U3ITyUeHUI

nepecMoTp Mise en pratique onpeneneHus MeTpa U pa3paboTka
HOBBIX ONTHYECKHX ITAJOHOB YaCTOTHI

OOHOBIICHHS K TIEPEYHIO 3TAIOHHBIX YaCTOT

BO3MOXHBIN Oy aynuii nepecMotp MexxayHapogHOH

CcHCTEMBI equHuL, Sl

cTp.
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MPUTOXXEHUME 1

24-1 TKMB, 2011 r.:
MKMB, 2013 r.:

26-1 TKMB, 2018 r.:

Macca

1-a TKMB, 1889 r.:
3-a TKMB, 1901 r.:

10-1 TKMB, 1954 r.:
MKMB, 1967 r.:

21-1 TKMB, 1999r.:
23-1 TKMB, 2007 r.:
24-1 TKMB, 2011 r.:
25-1 TKMB, 2014 r.:

26-1 TKMB, 2018 r.:

Bpems

10-1 TKMB, 1954 r.:
MKMB, 1956 r.:

11-1 TKMB, 1960 r.:
MKMB, 1964 r.:

12-1 TKMB, 1964 r.:
13-1 TKMB, 1967/68 r
CCDS, 1970r.:

14-1 TKMB, 1971 r.:

15-1 TKMB, 1975r.:

MKMB, 2006 r.:
23-1 TKMB, 2007 r.:

MKMB, 2009 r.:
24-1 TKMB, 2011 r.:

24-1 TKMB, 2011 r.:

MKMB, 2013r.:

MBMB u MeTtpuyeckas KoHeeHuMs

nepecMoTp Mise en pratique onpeneneHus MeTpa U pa3paboTka
HOBBIX ONITHYECKUX ITATOHOB YaCTOTHI

OOHOBJICHHE MEPEYHS ITATOHHBIX YaCTOT

nepecMoTp MekayHapoIHOU cucTeMbl enquHuil, Sl

(Bctymaer B cuity 20 mast 20191.)

yTBEpKJeHUE MPOTOTHUIA KHIIOTpaMMa
JIeKJIapalus O pa3TuueHUH MacChl U Beca, a Takke 00
YCJIOBHOM 3Ha4€HUU Oy

KHJIOTPaMM MPHUHSAT B KAY€CTBE OCHOBHOM €TMHUIIBI
JIeKIIapanus 0 MpUMEHEHUH MPUCTABOK K TpaMMy

Oynyuiee mepeonpeeieHne KUaorpaMma

BO3MOKHOE IIepeonpeieIeHNe HEKOTOPBIX OCHOBHBIX €AMHUIL
MexIyHapOIHOM CHCTEMBI enuHHuIlL, S|

BO3MOXHBIN Oy ymuuii nepecMoTp MexxayHapogHOH
CHUCTEMBI eauHHMII, S|

Oyayiumii mepecMoTp MexayHapoHON CUCTEMbI eHHHUII, Sl
nepecMoTp MekayHapoIHOU cHuCcTeMbl enquHuil, S

(Bctymaer B cuity 20 mast 20191.)

CeKyH/Ia IPUHSATA B KAUECTBE OCHOBHOMN €TUHUIIBI
ompeJieieHrue CeKYH bl Kak YyacTu Tponudeckoro roga 1900
paTUGUIMPYET ONpeeeHne CeKyHabl, yTBepxkaeHHoe MKMB
B 1956 r.
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.. OIIpeJIeNIAeT CEKyHy uepe3 Iepexos He3us

onpenenser MexayHaponnoe aromHoe Bpems, TAI
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MKMB, 2015r.: OOHOBIICHHE TICPEYHS ITAJTOHHBIX YaCTOT 81
26-1 'KMB, 2018 r.: nepecMoTp MexayHapoaHOH cucTeMbl equHull, S
(Bcrymaer B cuiy 20 mast 20191.) 82

OnekTpuueckue eauHULbI
MKMB, 1946 r.: onpeJieNIeHUs] KOTEPEHTHBIX 2JIEKTPUUECKUX €IUHUIL B 45
cucreme Metp-kunorpamMm-cexkynaa (MKC)

(Bctymaer B cuny 1 siuBapst 1948 .)

10-a 'KMB, 1954 .. amnep npuHAT B KA4€CTBE OCHOBHOM €IMHHUIIBI 46

14-5 TKMB, 1971 r. NPUHMMAET HA3BaHHUE CUMEHC, S, U1 DIIEKTPUUECKON 56
IPOBOAUMOCTH

18-1 TKMB, 1987 r.: MIPENCTOSAIIAs] KOPPEKTUPOBKA BOCIIPOU3BEACHHUM BOJIbTA 61
1 oMma

MKMB, 1988 r.: onpe/eseHo yCIOBHOE 3HaYeHne IOCTOSAHHOM JI)03e(coHa 62

(Bcrymaer B cuny 1 stuBapst 1990 1.)

MKMB, 1988r.: OIpejieNieHO YCIOBHOE 3HAUEHHE HOCTOSAHHOM (OoH 62
Knuruunara (serynaer B cuny 1 suBaps 1990 r.)

23-1 'KMB, 2007 r.: BO3MOKHOE MEPEOIPEIENIEHUE HEKOTOPBIX OCHOBHBIX €JIMHHUIL 73

MesxTyHapOIHOM CUCTEMBI eAuHUIL, S

24-1 TKMB, 2011 r.: BO3MOJKHBII Oyaymuii mepecMoTp MexayHapoaHon 74
cUCTEMBI enuHull, Sl
25-1 TKMB, 2014 r.: Oynyuuii mepecMoTp MexayHapoaHo! cucTeMsl equHull, Sl 80
26-1 'KMB, 2018 r.: IepecMOTp MeXIyHapOAHOH CUCTEMBI eAMHUILL, Sl
(Bcrymaer B cuy 20 mast 20191.) 82

TepmoguHamuyeckas Temneparypa

9-1 'KMB, 1948 .: MPUHUMAET TPOHHYIO TOUKY BOABI B KAYECTBE OMOPHOU 45
TOYKH I TEPMOTMHAMHUYCCKON TEMIIepaTyphl, IPUHAMACT
3HaueHue s Hyns Lenscus kak 0.01 rpagyca Hike

TPOMHOM TOUKHU

MKMB, 1948 r.: IIpUHUMAET Ha3BaHue rpaayc Llenbcus 1uist TeMnepaTypHOU
mkansl Leabcus 46
10-1 TKMB, 1954 r.. omnpeenseT TePMOJUHAMHUECKYIO TEMIIEPATy Py TaKUM 47

00pa3oM, 4TO TPOHWHAs TOYKa BOJABI cocTaBisieT 273,16
rpaaycoB KenbBruHA TOYHO, OTpeeseT CTAHIAPTHYIO

atMochepy
10-1 TKMB, 1954 r.: rpaayc KeiabBuHa NpUHSAT B Kau€CTBE OCHOBHOM €TMHUIIBI 48
13-1 TKMB, 1967/68 r.. npunumaer oduiuansaoe onpeaenenue Keapsuna, K 54
MKMB, 1989r.: MeskyHapoHas TemnepaTypHas mkana 1990 r., MTII-90 63
MKMB, 2005.: npUMedanue, J00aBICHHOE K ONPEIEIEHHIO KeJbBHHA 69

OTHOCHTENILHO U30TOITHOIO COCTABA BOJIBI

23-1 'KMB, 2007 r.: YTOUHEHHUE ONPENENIEHN KeIbBUHA, €AMHUIIE] 72
TEPMOAMHAMUYECKON TEMIIEPATYPbI

23-1 'KMB, 2007 r. BO3MOKHOE MEPEOIPEIENIEHUE HEKOTOPBIX OCHOBHBIX €JIMHHUIL 73
MesxIyHapOaHOW CUCTEMBI eAuHUIL, S

24-1 TKMB, 2011 r.: BO3MOKHBIN Oy yniuii mepecMotp MexryHapoaHoi 74

cUCTEMBI enuHull, Sl
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cTp.
25-1 TKMB, 2014 r.: Oynymui mepecMoTp MexIyHapoIHON CUCTeMbI e AMHHMIIL, Sl 78
26-1 'KMB, 2018 r.: nepecMoTp MexIyHapO HOH CUCTEMBI eauHUI, Sl 82
(Bcrymaer B cuiy 20 mast 2019 1.)
KonuyectBo BellecTBa
14-14 TKMB, 1971 r.: OTIpeJIeICHHE MOJIsI, 0003HAUEHHE MOJIb, B KAUYECTBE CEAbMOMN
OCHOBHOU €IMHUIIBI ¥ MIPABUIIA €70 HCIIOIb30BaAHHSI 57
21-1 TKMB, 1999r.: MMPUHUMAET CIICIHAILHOEC Ha3BaHUE KaTajl, KaT 65
23-1 'KMB, 2007 r.: 0 BO3MOJKHOM II€PEONPENEICHUY HEKOTOPBIX OCHOBHBIX
eIUHUT] MeXTyHapOIHOW CUCTEMBI equHHmII, Sl
24-1 TKMB, 2011 r.: BO3MOJKHBIH OyIyIIwii mepecMoTp MexIyHapoHOU 74
CUCTEMBbI equHumIl, S
25-1 TKMB, 2014 r.: Oyaymmii mepecMoTp MexIyHapoTHOW CUCTEMBI eiHHUII, Sl 80
26-1 TKMB, 2018 r.: repecMoTp MexTyHapOIHONW CUCTEMBI equHUIL, S 82
(Bctymaet B cuy 20 mast 2019 1.)
Cuna cBeta
MKMB, 1946 r.: onpeencHue GOTOMETPUUSCKHAX SIHHHMII, HOBas CBEYA H 44
HOBBIH MroMeH (BeTymaet B cuiny 1 ssuBaps 1948 t.)
10-2a TKMB, 1954 r.: KaHJena MPUHSTA B KAU€CTBE OCHOBHOM €IMHUIIBI 48
13-1 TKMB, 1967/68 r.: omnpenenseT KaHAENy, K1, Yepe3 U3JIydaTellb 54
C XapaKTEPUCTHKAMH a0CONIOTHO «IEPHOTO Tea»
16-1 T'KMB, 1979 .: nepeonpeaenseT KaHaelny Yepe3 MOHOXPOMAaTHYECKOe 58
U3IyUYCHHE
24-1 TKMB, 2011 r.: BO3MOXHBII OyIyIIHiA TepecMoTp MexTyHapO HON 74
CUCTEeMBI enuHwuIl, S
26-1 'KMB, 2018 r.: nepecMoTp MexyHapoJHOI cUCTeMBI euHHUI, Sl 82
(Bcrymaer B crry 20 mast 2019 1.)
PelueHus, oTHOCALWMECA K NPOU3BOAHBIM U AONONHUTENbHbLIM eauHuuam Sl
MpousBoaHbie eanHuubi Sl
12-1 TKMB, 1964 r.: MPUHUMAET UCIOJIb30BaHUE KIOPU B KAUE€CTBE BHECUCTEMHOM 53
eauHUIB S
13-1 ’'KMB, 1967/68 r.: mepeuyuciseT NpUMepbl TPOU3BOIHBIX SIUHHUIL 55
15-1 TKMB, 1975r.: MPUHUMACT CIelNalbHble Ha3BaHUs Oekkepelns, bk, u rpait, I'p 57
16-1 T'KMB, 1979 .: MIPUHUMAET CIIelHaIbHOE Ha3BaHUE 3UBEPT, 3B 59
MKMB, 1984 r.: pelIaeT yTOuHUTh B3aUMOCBS3b MEXK/y TIOTJIOIMEHHON 10301 61
(emuuuna Sl rpaii) u SKBUBaAICHTHOM 10301 (eaunuiia S| 3uBepr)
MKMB, 2002 r.: HU3MEHSIET CBSI3b MEXKY MOTJIOMIEHHOM 10301 1 SKBUBaJIEHTHON 67
0301
JononHutenbHble eAMHULbI
MKMB, 1980r.: pelraeT TOJIKOBaTh TOTIOJHUTEIIbHBIC ¢IMHUIIBI KaK 59
0e3pa3MepHbIC MPOU3BOIHBIC ¢TUHHUIIBI
20-1 TKMB, 1995r.: pelaeT OTMEHUTH KJlacc JOTIOTHUTENBHBIX SIUHUI] U 64

vrrenxknaet nartenmheranuid MKMB. R namkax koTtonoili ouu
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PeweHus, kacarowmecs TEPMUHONOINN U eANHUL, NPUHATbLIX ANS ucnonb3oBaHus ¢ Sl CTp.

MpucraBku Sl

12-1 TKMB, 1964 r.: pemaeT [06aBUTh (EMTO U aTTO K CIIUCKY MPHCTABOK 53

15-1 'KMB, 1975r.: pemaeT [0OaBUTH METa U 9KCa K CIHCKY MPUCTaBOK 58

19-1a 'KMB, 1991 r.: pemaeT q0OaBUTh 3€TTa, 3¢NTO, HOTTA H HOKTO K CITUCKY 64
MPUCTABOK

O603Ha4YeHns1 eanHUL U Yucna
9-1a 'KMB, 1948 r.: yTBEp)KIacT MpaBuIa I HAMMCAHHS U ITe4aTh 0003HAYCHU I 47

€IMHUIL

HasBaHus eanHuy

13-1 TKMB, 1967/68 ..  OTMEHSET UCMOIH30BAHHE MUKPOHA U HOBOM KaH/IENIbI KaK 55

eIMHULL, MPUHATHIX K UCIIONB30BaHHIO HApaBHE ¢ eAuHULaMu Sl
3Hak AecATUYHOM Apobu
22-1 'KMB, 2003 r.: pelaeT pa3penTh HCIIOIb30BaHHE TOUYKH WIIH 3aIsTON B 68

Ka4y€CTBC 3HAKa Z[eCHTHqHOﬁ ,I[pO6I/I

EAVHULbI, NPUHATBIE K UCNOoMb30BaHUIO ¢ Sl: Hanpumep, NUTP

3-a 'KMB, 1901 r.: ompeessieT JIUTP Kak 00beM 1 KT BOJIBI 43

11-1 'KMB, 1960.: npocut MKMB coo0IIuTh 0 pa3inyusx MeKAY JIUTPOM U 51
KyOHYECKHM IeLUMETPOM

MKMB, 1961 r.: PEKOMEHAYET BBIpaXkaTh 00beM B eqUHHLAX S|, a He B IUTpax 52

12-1 TKMB, 1964 r.: OTMEHSET MPEKHEE ONPEICICHUE JTUTPA, PEKOMEHTyET 52

HCIIOJIb30BATh JIUTP B KAYECTBE CICHUATBLHOTO HA3BAHUS IS
KyOHYEeCKOro Ienumerpa
16-1 ’KMB, 1979 r.: pelaet, B KauecTBe UCKITIOYCHUS, pa3pelinTh Kak |, tak u L 59

B KayecTBE 0003HAYCHUI JATpa
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1-aF'KMB, 1889 r.

YTBepxaeHue MexayHapoAHbIX NPOTOTUMNOB MeTpa U kunorpamma (CR, 34 — 38)*

leHepanbHas KoHepeHUMs No MepamM U Becam,

npuHUMana BO BHUMaHue

«OtyeT lMpe3ngeHTta MexayHapogHoro komuteTa» 1 «OT4yeT MexayHapogHoro kKoMuTeTa
MEp W BecoB», KOTOpble MoKa3biBalT, 4TO, Onarogaps COTPYAHMYECTBY Mexay
paHuy3ckon cekumen MexagyHapogHon komuccun no  MeTtponorum - MKMB,
byHAaMeHTanbHble U3MEPEHUS MEXAYHAPOLAHOIO U HaLMOHaNbHOro NPOTOTMINOB MeTpa U
Kunorpamma Obinn  BbIMOMHEHbI C TOYHOCTbID W HafeXHOCTb, obecneynBaemble
COBPEMEHHbBIM YPOBHEM Hay4HbIX JOCTUXEHWN;

YTO MEeXAYyHapOAHbIA U HAUMOHAarbHbIA NPOTOTUMNLI METpa U KnnorpaMma U3roToBrieHbl U3
cnnaea nnatuHbl ¢ 10-NpoLEHTHBIM coaepXaHnem npnamsa ¢ TodHocToto 4o 0,0001;
pPaBeHCTBO [ANNHbI MexayHapogHoro MeTpa M paBeHCTBO MacChl MeXAyHapOOHOro
Kunorpamma ¢ annHon MeTtpa n maccon Kunorpamma, xpaHsawmxces B Apxmax ®paHumm;
YTO pasnuymsa Mexay HaumnoHanbHeiMu MeTpamu n MmexayHapoaHbIM MeTpoM HaxoasaTcs B
npegenax 0,01 munnumeTpa, M 4TO 3TU pas3nNMyMs ONpPeaenslTCs Ha OCHOBE LuKanbl
BOOPOAHOrO TepMOMeTpa, KoTopasi Bcerga MoxeT OblTb BocrnpousBefeHa Gnarogaps
cTabunbHOCTV BOAOPOAa Npu ycnoBun obecneveHns NAEHTUYHbIX YCNOBUH;

YTO pPasnUuusa Mexay HaumoHanbHbIMM Kunorpammamu n MmexayHapogHbiM Knnorpammom
nexar B npegenax 1 munnurpamma;

4TOo MexayHapoaHbin MeTp n Kunorpamm wn HauuoHanbHble MeTpbl 1 Kunorpammel
COOTBETCTBYIOT TpeboBaHMAM MeTpuyeckon KOHBEHLUN,

yTBepxaaeT

A. B oTHOLWEHUN MexayHapogHbIX NPOTOTUMOB:

1.

MpoTtoTnn meTpa, BbibpaHHbIM MKMB. 3ToT npotoTun, npy TemnepaTtype TasHWUs nbaa,
OTHbIHe ByaeT npeacTaBnsATb cO60M METPUYECKYIO eANHULY ANVHBbI.

MpoTtoTnn kunorpamma, npuHATLIN MKMB. 3TOT npoToTun OTHLIHE GyAeT npeacTaBnsaTb
coboWi MeTpuyeckyto eauHuLYy macchbl.

BogopoaHbii TepMoMeTp co Lwkanoi Llenbcusi, no koTopoMmy 6bin  yCTaHOBMEHbI
ypaBHeHus1 ans npototuna Metpa.

B oTHOLWEHMM HaLuMOoHanbHbIX NPOTOTUMOB:

3-a F’KMB, 1901 r.

Deknapaumsa o6 onpegenenun nutpa (CR, 38 — 39)*

KoHdpepeHUusa o6baBnsieT

1.

EaonHnuen obbema Ons M3MepeHWuin BbICOKOM TOYHOCTM CUYMTaTb OOBLEM, 3aHUMMaeMbln
ynctom BOAOWM Macconm 1 Kr NpM MakCcuManbHOW MNOTHOCTM W MpU  HOPManbHOM
aTMOCEPHOM [aBMNEHMMN: 3TOT OOBEM HaA3bIBAETCHA «IUTPY.

MBMB u MeTtpuyeckas KoHeeHuMs

Onpenenenne MeTpa ObUIO
otmeneHo B 1960 r. na 11-m
3aceqanuu ' KMB
(Pesomromtust 6, cM. c. 48)

Ot0 onpexeneHue ObUI0
oT™eHeHo B 1964 r. na 12-m
3acemannu [ KMB
(Pesomrontust 6, cM. ¢. 51)
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44

= ,ueKnapau,ml O eguHULe MmaccCbl u 06 onpeaeneHun Beca, ycnoBHasa BefIM4UHa gn
(CR, 70)

MpuHumas Bo BHMMaHue peweHne MKMB ot 15 oktsabpsa 1887 r., cornacHo kKoTopomy
kunorpamm 6bin onpefeneH Kak eauH1La Maccehl;

MpuHMMas Bo BHUMaHMe pelleHne, coaepxalleecs B YTBEPXKAEHUN NPOTOTUINOB
MeTpuyeckomn cucTembl, €QUHOTNACHO NPUHATON ["'eHepanbHON KOHEPEHUUN No Mepam 1
Becam 26 ceHTs0psa 1889 r.;

MpuHumaa BoO BHUMaHME HEOOXOOMMOCTb NOMOXUTL KOHEL, ABYCMbICNIEHHOCTH, KOTOpas Bce
eLé cyLlecTByeT B COBPEMEHHOM NPaKTUKE B OTHOLLEHUWN 3HAYEHMSA CMOBaA «BECY», MHOrAaA
ncnonb3dyemoro ans 0603Ha4YeHns Macchl, MHoraa Ans MexaHU4Yeckomn Cunbl;

KoHdepeHumna nocraHoBnsAeT

1. Kunorpamm — 3TO €iMHMLLA MaCCbl; OH PaBEH Macce MeXxayHapoAHOro NpoToTuna
Kunorpamma:*

2. CrnoBo «Bec» 0603HaYaeT BeSIMUMHY, MMEIOLLYIO Ty Xe NMpupoay, YTo U «Cua»: Bec Tena
ABNAETCA NPOVN3BEAEHNEM €r0 MacChl U YCKOPEHUS!, BbI3BAHHOTO CUMON TSXKECTU; B
YaCcTHOCTM, CTaHZ4aPTHbIN Bec Tena siBNseTcs Npou3BeaeHeM ero Macchl U CTaHgapTHOrO
YCKOPEHUS NoA AeCTBUEM CUMbI TAXKECTHU;

3. 3HaudeHue, NpuHAToe B MexayHapoaHon cnyxbe mep 1 BeCOB Ansi CTaH4APTHOMo
YCKOPEHUS Nnog AeNCTBUEM CUMbl TsKecTun, cocTasngaeT 980,665 CM/CZ, 3HayeHwue, yxe
YCTaHOBINEHHOE B 3aKOHOAATENbCTBAX HEKOTOPbIX CTPaH. **

7-a FKMB, 1927 r.

= OnpeaeneHue MeTpa ¢ NnoMollbio MexayHapoaHoro lMpototuna (CR, 49)*

EnvHuueln onuHel aBnseTca MeTp, onpeaensiemMblil kak pacctosiHie npu 0° mexay ocsamu AByX
LUEHTPanbHbIX TWHWA, OTMEYEHHbIX Ha NNaTUHO-UPUOMEBOM CTEPXHE, XpaHsllemcs B
MexayHapogHom 610po Mep 1 BECOB U 06 bABMEHHOM NPOTOTUNOM MeTpa Ha 1-i eHepanbHon
KOH(epeHumMM No mMepam M Becam, Npu 3TOM 3TOT CTEPXKEHb HAXOAMTCH Mo HOpMarbHbIM
aTMoCEpPHbIM [aBMNeHNEM W NEXWUT Ha ABYX UWNMHOPax AMAMETPOM He MeHee OJHOro
CaHTMMEeTpa, CMMMETPUYHO pPAaCMONOXKEHHbIX B O[HOW FOPU3OHTaNbHOM MNIOCKOCTU Ha
paccTtosiHum 571 mm gpyr ot gpyra.

MKMB, 1946 r.

= OnpeaeneHnsa ana gporomeTpuyecknx sennymH (PV, 20, 119-122)*

Pesontouuns

4. doTomeTpuyeckme eguHuLbl MOoryT ObITb onpepeneHbl cneayvowmm 06pa30M:

Hoeas ceeya (eanHuua cunbl ceeTa). — 3Ha4Y€HMEe HOBOW CBEYM TAKOBO, YTO SIPKOCTb MOSIHOMO
nanyyaTtensa npu TemnepaType 3aTtBepaeBaHns nnaTtuHbl coctaBnsaet 60 HOBbIX CBEYEN Ha
KBagpaTHbIN CaHTUMETP.

Hoebil nromeH (egvHuua CBETOBOro NoToka). — HOBbIM NOMEH — 3TO CBETOBOW MNOTOK,
n3ny4Yaembli B €A4MHUYHOM TenecHoMm yrne (cTepagvaH) paBHOMEPHbIM TOYEYHbLIM
WMCTOYHUKOM C CUSol cBeTa B 1 HOBYIO CBeYy.

MBMB 1 MeTpuyeckas KoHseHuus

* Dr0 omnpeneneHue ObLI0
otMeneHo B 2018 r. na 26-m
3acemannu [ KMB
(Pesomronust 1, cm. c. 81)

** 910 3HaYCHUE ¥, OBLIO
OOIIETPHHATHIM OTIOPHBIM
3HAYCHHEM IS pacuera yxe
ycTapeBILel e ANHULIBI
KAJIOTPaMM-CHJIA.

* Dr0 omnpeneneHue ObLUI0
otmeneHo B 1960 r. na 11-m
3acepannu [ KMB
(Pesomrontust 6, cM. c. 48)

* O0a onpeneneHus,
cozepXKaImecs B JaHHOM
Pesomonun, 6su1H
patuduipoBansl B 1948 r.
9-it TKMB, xoTopas Taxxe
yTBepANIIa Ha3BaHHE
«KaHJeIa», TaHHOE KHOBOM
cseue» (CR, 54). Ilozanee,
KiIaccu(GUKaTOp TFOMEHA
«HOBBII» OBLT TAKKE
OTMEHEH.

Ot0 onpexeneHue ObUI0
u3meneHo B 1967 r. na 13-m
3acepannu [ KMB
(Pesomromtust 5, cm. ¢. 53—54)
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= OnpeaeneHuUsa ANs 3neKkTpuyeckux BenuyuH (PV, 20, 132-133)

Pesontouus 2

4. (A) OnpeneneHus MexaHU4YeCcknx eanHUL, KOTopble BBOAAT ONpeAerneHuns aNneKTpu4eckmx
BEINUYUH:
Eduruya cunbl. — EgnHnua cunbl [B cucteme MKC (MeTp, kunorpamm, cekyHaa)] — ectb cuna,
KoTopas npuaaeT macce 1 Kr yckopeHue 1 MeTp B CEKyHAY B CEKYHAY.
Axoynb (eguHnua aHeprum unn pabotel). — [koynb — ecTb paboTa, coBepluaemas, Korga
Touka npunoxeHusa eanHnubl cunel 1 MKC [HblOTOH] nepemMelLaeTcs Ha paccTosiHne 1 meTp
B HanNpaBneHUN NPUNOXEHUS CUTbI.
Bamm (eguHuua MoLHOCTH). — BaTT — eCTb MOLWWHOCTb, KOTOpas 3a 1 cekyHAy OaeT 3Hepruto
B 1 oxoynb.
(B) OnpegeneHus anektpudeckux sennund. MKMB npuHumaeT cnefyroLime nonoxeHus,
onpeensioLme TeopeTnyeckne 3HaYeHNst ANEKTPUYECKUX BENNUNH:

Amnep (eavHuua dNeKTPUYEecKoro Toka). — AMNep — eCTb TakoW MOCTOSHHBIN TOK, KOTOpPbIN,
ecnn ero nopaepxuBaTb B ABYX MPAMbIX MapannenbHbiX NpoBoAHMKax GeckoHeuvHow
ONVIHBI C HE3HAYUTENbHBIM NONepeYHbIM CeYEHMEM, PA3MELLLEHHbIX Ha paccTosHun 1 M B
Bakyyme, Gy/eT co3aaBaTh MeX/Iy STUMMU NPOBOAHWKAMM CUY, paBHYo 2 X 1077 eAuHMLbI
cunbl MKC [HblOTOH] Ha MeTp AAUHbI. *

Bosibm (eguHyua pasHuLLbl TOTEHLMANOB U 3MEeKTPOABWMXKYLLEN cunbl). — BonbT — 310 pasHuua
noTeHLManoB Mexay ABYyMSI TOYKaMU 3NIEKTPUYECKOro NPOBOAA, HECYLLETrO NOCTOSIHHbIN
TOK B 1 amnep npu MOLLHOCTW, PACCESIHHOW MexXay 3TUMMK ToYKkamu, paBHou 1 BaTT.

OMm (eavHUL@ 3NEeKTPUYECKOro conpoTuBneHus). — OM — eCTb 3MeKTPUYECKOE CONPOTUBIEHNE
Mexay OBYMsi TOYKaMu NPOBOAHMKA, MPU KOTOPOM MOCTOSIHHAsi pa3HuLa NOTEHUMAnNoB B
1 BONbT, NPUMOXEHHAs K 3TUM TOYKaM, co3haeT B NPOBOAHUKE TOK B 1 amnep, npuyem
NPOBOAHWK HE COAEPXUT KaKon-nmbo aNekTpoaBuKyLLEN CUMbI.

KynoH (egnHuupl konudecTBa anekTpuyecTtsa). — KynoH — ecTb KONMMYECTBO 3NeKTpUYecTBa,
nepegasaemMoe 3a 1 cekyHay Tokom B 1 amnep.

®Papad (egnHuua emkocTn). — dapag — ecTb €MKOCTb KOHAEHcaTopa, Mexay [AByMs
o6knagKaMu KOTOPOro BO3HUKAET pa3HOCTb NMOTEHLManoB B 1 BOMbT Npu cOO6LLEHNN UM
3apaga B 1 KynoH.

eHpu (egnHVLa 3NeKTPUYECKOM UHOYKTUBHOCTN). — [eHpU — eCTb MHAYKTUBHOCTb 3aMKHYTOM
Lenu, B KOTOPOI BbipabaTbiBaeTCs ANEKTPOABMXKYLLASA cuna B 1 BONbT Npy paBHOMEPHOM
N3MEHEHMUN INEKTPUYECKOro TOKa B LIEMM CO CKOPOCTbIO 1 amnep B CeKyHAy.

Bebep (eavHuua marHMTHoOro notoka). — BebGep — eCcTb MarHMTHbIA MOTOK, KOTOPbIA B
CLIeNnfIEHHOM KOHTYpe Ha oauH obopoT byaeT co3gaBaTh SMEKTPOABUXKYLLYO cuny B 1
BOMbT NpK ero yobiBaHNM 40 HYNS C MOCTOSIHHOWM CKOPOCTBIO B TeYeHue 1 cekyHabl.

9-a '’KMB, 1948 r.

= TpoiiHaA Touka BoAbl; TepMOAMHAMUYECKan LWKana ¢ oAHON PUKCUPOBAHHOMN TOUYKOM;
eAnHULa KonuyecTBa TennoThl (pkoynb) (CR, 55 1 63)

Pesonwouusa 3

1. YunTbiBasi COBpPEMEHHblIE TEXHOMOrnwW, TPOWHas Tovka BoAbl crnocobHa obecneuntb
TEPMOMETPUYECKYIO OMOPHYI0 TOYKY, BOCMPOM3BOAUMYIO C TOYHOCTBIO BhILLE, YEM MOXHO
NonyyYnTb M3 TOYKM NNaBneHns nbaa.

CnepoBaTenbHo, KOHCynbTaTUBHLIA KOMUTET MO TepmomeTpumn 1 kanopumetpun (CCTC)
CYMTaET, YTO HOMb TEpMOAMHAMMNYECKOW (CTOrpaZyCHON) LWKanbl AoMmkeH ObITb onpeaeneH
kak Temnepatypa Ha 0,0100 rpagyca HWXe TemnepaTypbl TPONHON TOYKN BOAbI.

2. CCTC npuHumaeT npuHUMN abContoTHON TEPMOAMHAMUYECKOW LIKanbl C eaUHCTBEHHOM
dbyHAaMeHTanbHoM UKCMPOBAHHOW TOYKON, KOTOpas B HacToslLee BpeMs nNpeacTaBneHa
TPOMHOWM TOYKOWM YMCTON BoAbl, abcontoTHasa TeMnepaTtypa KoTopon byaeT 3adukcnpoBaHa
nosaHee.

BBegeHue aTon HOBOW LWKamnbl HE NOBNUSET Ha Ucnonb3oBaHve MexayHapoaHoW LwKanbl,
KOTopas ocTaeTcA peKOMEHAYEeMOW NPaKTUYECKON LLKarnon.

3. EAuHnua konmyecTBa TennoTbl €CTb 4XOYIb.

MBMB u MeTtpuyeckas KoHeeHuMs

Onpenenenus,
cojieprKaIuecs B JaHHON
Pesomonun, 6pu1HA
patudupoBansl B 1948 r.
9-it TKMB (CR, 49),
KOTOpast TAKKE YTBEPIAMIA
Ha3BaHUE KHBIOTOH»
(Pesomromtuist 7, cM. c. 46)
Ui equHunb cuiasl MKS.,

B 1954 r. na 10-m
3acemannu [ KMB
(Pesomromtust 6, cM. ¢. 47)
ObLIa BBE/ICHA TIPAKTUYECKAs
CUCTEMa eJUHUL] U3MEPEHHS
JUISL MEXKTyHApOTHOTO
HCIIOJIb30BaHMs. AMIiep Obu1
Ha3HAYCH OCHOBHOM
€UHHIIEN B 9TOH CHCTEME.

DTO ompeeneHne amnepa
Obu10 oT™MeHeHO B 2018 .
pewennem 26-it TKMB
(Pesomromust 1, cm. ¢.81)

KenbBun 06611
nepeonpenene B 2018 .
pewennem 26-it TKMB
(Pesomromust 1, cm. ¢.81)
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MpumeyaHue: TpebyeTcsi, 4TOObI pe3ynbTaTbl  KaNOPUMETPUYECKMX  IKCMEPUMEHTOB
BblpaXkanimcb B [KOYNsIX kKak MOXHO valle. Ecnu akcneprMeHTbl NpoBeAeHbl MyTEM CIMYEHUs]
C NOBblWEHMeM TemMnepaTtypbl BoAbl (M YTO NO KaKOM-NMGO NpUYMHE HEBO3MOXHO M3bexaTb
MCMNOSb30BaHUS Kanopuil), HeobGXo4MMO npefocTaBuUTb WHdOpMauuo Ans nepecyeTa B
oxoynu. MKMB, no pekomeHgaumm CTCC, gomkeH nogrotoBuTb Tabnuuy Hanbonee TOYHbIX
3HaAYEeHUN B OXKOYNSX Ha rpagyc, KOTOpble MOXHO MOMYYUTb U3 SKCTIEPUMEHTOB MO YAENbHOM
TEnn0eMKOCTU BOAbI.

Tabymna, moAroTOBJICHHAS TO JAaHHOMY 3ampocy, Oblja yTBEpXKIeHA W OIyOIHMKOBaHA
MKMB B 1950r. (PV, 22, 92).

= [lpuHatue «rpapyca Llenscua» [MKMB, 1948 r. (PV, 21, 88) n 9-a FKMB, 1948 r. (CR,
64)]

W3 tpex wnasBanuii (“degree centigrade’, “centesimal degree’, “degree Celsius’),
IIPeUIOKEHHBIX I 0003HaUYeHHUs rpagyca temieparypbl, MKMB BreiOpan “degree Celsius’
(rpanyc enscus) (PV, 21, 88).

Dto HasBaHue ObUTO Takke npuHaTo 9-if 'KMB (CR, 64).

= [lpeanoxeHune No co3[aHUIO NPAKTUYECKON CUCTEeMbl eaAnHUL n3mepeHus (CR, 64)
Pesontouus 6

eHepanbHasa KoHdepeHuma no mepam u Becam (FKMB),

yuuTbiBas

e yTo MexayHapogHbii coto3 no dusnke obpatunca kK MKMB ¢ npocb6oit nNpuHATL Ans
MeXAyHapo4HOro MCNOSb30BaHNA NpakTuyeckyto cuctemy Systeme International d’Unités;
yTo MexayHapogHbIin coto3 no pusmke pekomeHayeT cuctemy MKC 1 0gHy anekTpu4eckyto
eanHuly abConTHOW  MPaKTUYEeCKOW CUCTEMbI, HO He peKoMeHAayeT duankam
oTKasblBaTbCcs 0T cuctembl CGS;

e yto KMB cama nonyuuna ot [lpaButenbctBa PpaHuumM aHanormyHyro npocuoy,
COMpPOBOXAAEMYHO NPOEKTOM A1 UCMONb30BaHMSA B KAYECTBE OCHOBbI A1 06CYXAeHMSA Npu
pa3paboTke MNOMHON cneundukaunm eanHUL, U3MepeHns;

nopy4aetr MKMB:

e 3anpocuTb MHEHWE Hay4YHOro, TEXHUYECKOro 1 obpa3oBaTenbHOro CoobLLECTB BCEX CTPaH
(dhpakTmyeckn npeanarad nm paHLy3CKUN JOKYMEHT B KA4ECTBE OCHOBbI);

e cobpaTb 1 U3y4nTb OTBETHI;

¢ BblpaboTaTb pekomMeHgauuu ONA eOUHON NPakTUYECKOW CUCTEMbl €AUHWL, U3MEepeHUs,
NPUrogHoW Ans NPUHSATUSE BCEMM CTpaHamu, npucoeauHuBwMMUca K MeTtpudeckon
KoHnBeHLUun.
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= HanucaHue u neyaTb 0603HauYeHu eguuumy 1 umcen (CR, 70) *
Pesonwouusa 7
MpuHUMNbI

[ns 0603HaYeHNI eanHUL, UCMOSb3yeTCs NPAMO NAaTUHCKUI WPUAT, Kak NpaBuio, CTPOYHbIe
OyKBbI; 0AHAKO, ecrin 0603HaYeHNe NPOUCXOANUT OT UMEHU COBCTBEHHOTO, OHO 3amnuUCbIBaETCs C
3arnasHoi GykBbl. MNocne 06o3HaYeHNn ToYKa He CTaBUTCS.

B uncnax, 4ns oTaeneHus Lenoi 4acTu oT AeCATUYHON, UCNOoSb3yeTcs 3ansTas (ppaHLy3ckas
npakTu1ka) Unm Touka (GputaHckas npakTvka). Lindppbl MoryT GbiTb CrpynnupoBaHbl Mo Tpu Ans
yAoGCTBa UTEHUS; Mexay rpynnaMu Hy 3ansTble, HU TOYKW He CTaBATCS.

EpvHnua O603HaveHne EavHnua O603HaveHne
MeTp M amnep A
KBagpaTHbIN MeTp M2 BOMbT B
Kybudecknii MeTp m> BaTT BT
MUKPOH MK (M) oM Om
nTp n KynOH Kn
rpamm r cdapag O]
TOHHA T reHpu MH
cekyHaa [ repy Iy
apr apr nyas
OvHa OVH HbIOTOH
rpagyc Lienbcus °C KaHgena (HoBas kaHgena) K4
abcontoTHbI rpagyc °K THOKC nK
Kanopws Kan TNOMeH nm
6ap 6ap cTUnLO cb
yac Y

MpumevaHuna

1. OB603HayeHusi, OTMEYEHHbIE TOYKON Nepes HavMeHOBaHUEM €[MHWL, O3Ha4alT, YTO OHU
yxe 6bInun NpuHATLl peweHnamm MKMB.

2. O6o3HayeHve aons crepa, eavHuubl obbema necomaTtepuarnos, JOMKHO GbiTb «CT», @ He
«C», kKoTopoe 6blfo paHee npunucaHo emy peweHem MKMB.

3. Ons oGosHauyeHust TemnepaTypHOro WHTepBana WU pasHuubl TemnepaTtyp, HO He
Temneparypbl, credyeT nucaTb CIIOBO «rpagyc» MOSHOCTbIO UMM B COKpaLLEHHOM Buae
«rpag».

10-a TKMB, 1954 r.
= OnpegeneHne TepMmoanHaMmnyeckon wkanbl Temnepatyp (CR, 79) *
Pesontouunsa 3

10-e 3acepaHume TKMB pelwaeT onpefenutb TEpMOAMHAMMYECKYHO LWKany Temnepartyp,
BblIOpaB TPOVHYI TOYKY BOAbI B Ka4ecTBe pyHAaMEHTANIbHON PENEPHON TOYKM U NPUCBOMB €N
Temnepartypy 273,16 rpagyca KenbBmHa TOYHO.

* TKMB oTmenmia
HEKOTOPBIC PEIICHUSI TI0
€NHUIIAM H TEPMHUHOJIOTHH,
B YaCTHOCTH, MUKPOH,
a0COIIOTHBIN TPajycC, a
TaK)Ke TEPMUHBI KTPATYC» U
«rpaz» Ha 13-M 3aceaHuu B
1967-68 rr. (Pe3omonnu 7 u
3,cm. ¢.170 u 169
COOTBETCTBEHHO), H JIUTP:
16-1 TKMB, 1979 .
(Pesomromtust 6, cm. c. 58).

* 13- TKMB B 1967 .
YETKO OMNpe/eNnia KeJIbBUH
(Pesomrontust 4, cM. ¢. 53).

* KenbBHH ObLT
nepeonpenenex 26-it TKMB
B 2018 r. (Pe3omoumst 1, cm.
c.81).
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= OnpeaeneHue ctaHgapTHou atmocdepsl (CR, 79)
Pesonwouus 4

10-e 3acefaHve "'eHepanbHOM KOHEpeHLUN No Mepam 1 BecaM, OTMETUB, YTO onpeaeneHne
cTaHgapTHon artmocdepbl, paHHoe 9-i TKMB npu onpegeneHun MexayHapogHon
TemnepaTypHON LKanbl, NPUBENO psAa hM3nNKoB K yoexaeHuto, YTO HacTosilee onpeaeneHne
CTaHOapTHOW aTtmocdepbl [OeWCTBUTENbHO TOMbKO ANs  TOYHbIX paboT B obnactu
TepmMomeTpuu,

3adaBnsaeT, YTO OHa NpUHUMaeT aAnd o6Lero ncnonb3oBaHus crnegywulee onpegeneHue:

1 ctaHgapTHasa atmocgepa = 1 013 250 aguH Ha KBagpaTHbIN caHTUMeTp, To ecTb 101 325
HbIOTOHOB Ha KBagpaTHbIN MeTp

= [IpakTnyeckasa cucrema egunumy (CR, 80) *
Pe3ontouus 6

B cooTtBeTCcTBMM C noxenaHuvem, BblpaxeHHbiM 9-n TKMB B Pesoniounn 6 o cosgaHum
NPaKTUYECKON CUCTEMbI €ANHULL U3MEPEHNIA AN MeXAyHapogHoro nonb3osaHus, 10-a FTKMB

pewaeT NpUHATbL B Ka4eCTBE OCHOBHbIX clneayrune eaqnHnubl:

AnvHa meTp

macca Kunorpamm
Bpems cekyHaa
3MEKTPUYECKUI TOK amnep
TepMoauHamuyeckas Temneparypa rpagyc KenbeuHa
cuna ceeta KaHgena

MKMB, 1956 r.

= OnpeaeneHue eaMHuUbl BpeMeHu (cekyHabl) (PV, 25, 77) *

Pesonwouus 1
B cuny nonHomounin, npegocTtaBneHHblx emy Pesontounen 5 10-n TKMB, MKMB,
NpuHUMas BO BHUMaHue,

1. 4t0 9-5 l'eHepanbHas Accambnes MexayHapoaHOro acTpoHOMMYeCKoro cotosa (JyonuH,
1955 r.) 3asBuna o cBoel NOAAEPXKKN KOHLENUWUU CBA3bIBAHWSA CEKYHObI C TPOMUYECKUM
rofiom,

2. 4yTO, cCOrmacHo peweHuam 8-  [eHepanbHoOM  Accambnenm MexayHapogHoro
acTpoHomMmu4yeckoro cotosa (Pum, 1952 r.), cekyHga ademepuaHoro Bpemenu (ET-
Ephemeris Time) npeacraensiet cobow oTHOLLEHWE:

12 960 276 813
408 986 496

x 10”® Tponuueckoro rona Ans 0 sHBaps 1900 B 12 4 ET

pewaeT

«CekyHaa — ecTb oTHowweHue 1/31 556 925,9747 tponnyeckoro roga anst 0 sHeapst 1900 B 12
4 acheMepPUAHOIO BPEMEHNY.

MBMB 1 MeTpuyeckas KoHseHuus

* Ha3paHue eIMHHIIbI
«Tpajyc KeJIbBHHa» ObLIO
3aMEHEHO Ha «KEeJIbBUHY» B
1967 r. 13-it TKMB
*Pesomonus 3, cM. ¢. 53).

* Dr0 onpeneneHue ObUI0
otmeneHo 13-it TKMB B
1967 r (Pe3omonus 1, cm. ¢.
52).
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= MexxayHapoaHas cuctema eguHuy (PV, 25, 83)
Pesonwouus 3

MexgyHapoaHbii KomuteT mep u Becos,

yuuTbiBas

e 3ajavy, NocTaBrieHHyto neped HUM Pesontoument 6 9-n 'lKMB, no co3gaHuio npakTuyeckomn
CUCTEMbl €OUHUL,  W3MEPEHWUA, MOOXOAAWEN Ans MNPUHSTUS BCEMU  CTpaHamuy,
npucoeguHmsluMMmncsa Kk Metpmnyeckon KonseHuun,

e [IOKYMEHTbI, NONyYeHHble OT ABaALuaTh OAHOW CTpaHbl B 0TBET Ha 3anpoc 9-n NKMB,

e Pesonouno 6 10-n NKMB, ycTaHaBnuBaloLllyl0 OCHOBHble €AWHWLbBI CO34aBaeMom
CUCTEMBI,

pekomeHAayeT

1. paTtb HaseaHnve «MexagyHapopHas cuctema eguHuuyy (“Systeme International d’Unités”)
cucteme, 6asnpyroLlencs Ha OCHOBHbIX eanHuuax, npuHaTeix 10-1 FTKMB, a uMeHHo:

[nanee cnenyer nepedeHp MIECTH OCHOBHBIX CIMHHI M UX 00O3HAYCHWH, IPUBEICHHBIH B
Pesomronnu 12 11-it TKMB (1960 r.)].

2. ucnonb3oBaTb eAuHULILI, NpUBedeHHbIe B crieaylollen Tabnuue, He WUCKMoYas apyrue,
KOoTopble MOryT 6bITb Ao6aBneHbl No3aHee:

[maee cnenyer Tabnuna equHUL, IpuBeaeHHas B maparpade 4 Pesomroruu 12 11-ii TKMB
(1960 1.)].

11-a FKMB, 1960 r.

= OnpeaeneHue metpa (CR, 85)*

Pe3ontouus 6 * D10 ompexeneHne G0
oTMeHeHo 17-it TKMB B
11-a MeHepanbHasa KOHMEepeHUUsa No Mepam 1 Becam, 1983 . (Peomomms 1, cu. c.
59).

cuuTasn,

e Y4TO Me)K,D,yHapO,D,HbIVI |_|pOTOTVII'I He onpegendaetr MeTp C TOYHOCTbHO, oTBevaroLen
COBpPEMEHHbIM TpeGOBaHI/IHM meTponorum,
e YTO Kpa|7|He XenaTtenbHO UMeTb €CTECTBEHHbIN HepaapyLuaeMbu?l 3TaloH,

nocraHoBnAeT

1. 4TOo MeTp ecTb AnuHa, paBHas 1 650 763,73 gnuHam BOMH B BaKyyMe WU3NyyYyeHus,
COOTBETCTBYHOLLEro nepexoay mexay 2p1o ¥ 5ds ypOBHAMYM aToma KpunToHa-86,

2. OTMeHUTb onpeaeneHne meTpa, gencteyowee ¢ 1889 r., ocHoBaHHOE Ha MeXayHapo4HOM
nnaTtuHo-mpuguesom MpoToTune,

3. XpaHuTb MexayHapoAHbln MNpoTtoTun meTtpa, npuHaTteii 1-n TKMB B 1889 r. B8 MBMB B
ycnosusx, onpegerneHHoix B 1889 r.

= OnpegeneHve eanHuubl BpeMeHu (cekyHabl) (CR, 86) * * Dr0 onpezenenue ObuIO
otMeneHo 13-it TKMB B
Pe3ontouunsa 9 1967 r. (Pe3omomus 1, cMm. c.
52).

11-a MeHepanbHasa KoHdepeHUns No mepam 1 Becam,
npuHUMas BO BHUMaHue

e nonHomouus, npegoctasneHHble MKMB 10-1 TKMB gnsa onpeaeneHns oCHOBHOW eANHNLbI
BpPEMEHMH,
e peweHue, npuHaToe MKMB B 1956 r.,

yTBepXxaaeT cregyrulee onpeneneHne:

«CekyHaa paBHa 1/31 556 925.9747 yacTtu Tponunyeckoro roga Ha 0 sHBaps 1900 B 12 yacoB
achemepunaHoOro BpeEMeHm».
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= MexxgyHapoaHas cuctema eauHuy (CR, 87)*
Pesonouusa 12
11-a NeHepanbHasa KOHMEPEHLMA N0 MepaM 1 Becam,

y4yuTbiBas

*  Pesontouuto 6 10-1 TKMB, B kOTOpPOI BbINM NPUHSATLI LLUECTb OCHOBHbIX €AMHUL, HA KOTOPbIX
OCHOBbIBAETCS NpakTU4Yeckasi cMcTeMa U3MepPeHUn Ans MexayHapoaHOro MCNofib30BaHUs:

AnvHa meTp M
macca Kunorpamm Kr
Bpemsi ceKkyHaa ¢

ANEKTPUYECKMI TOK amnep A
TepMoAMHaMu4eckas Temneparypa rpagyc KenbBuHa °K
cuna ceeta KaHgena K4

e Pesontoumnto 3, npuHaTtyro MKMB B 1956 T.,

* pekomeHzaumu, npuHaTele MKMB B 1958 r., no abbpeBnatypam Ans Ha3BaHUS CUCTEMbI U
npucTaekam, Anst obpasoBaHus KpaTHbIX U AONbHbIX e4NHUL,

nocTtaHoBnAeT

1. HasblBaTb cUCTEMyY, 6A3MpPYHOLLYIOCS Ha LLIECTM OCHOBHbIX eANHMLAX, NPUBEAEHHbIX BhILLE,
MexayHapopgHow cuctemont egunun (“Systéme International d’Unités”);

2. MpUHATH MeXAyHapo4HOEe COKpalleHue Ha3BaHus cucTemsl: S;

3. 06paSOBbIBaTb Ha3BaHUA KpaTHbIX U OOJNbHbIX €AUHUL npu nomMmown cnenyrwmnx
NPUCTaBOK:
MHoxuTenb Mpucraeka O603Hau. MHoxuTenb Mpuctaeka O603Hau.

1000 000 000 000 = 10”  Tepa T 0,1=10" peuu o
1000 000 000 = 10°  rura r 0,01=10% caHTn c

1000 000 = 10°  mera M 0,001 =10%  munmu M

1000=10° kuno K 0,000 01 =10°  mukpo MK
100 = 10°  rekTo r 0,000 000 001 =10°  HaHo H
10=10" peka na 0,000 000 000 001 =10 nuko n

4. T[lepeyncrieHHble ganee eanHULbI MCNOMb3YOTCHA B CUCTEME, HE UCKITHOYas UCMOMb30BaHNA
Apyrux, KotTopblie MoryT ObITb fOGaBNEHbI No3aHee

,Elono.nHume.anble eaUHUL{bI
NIOCKWiA yron paauaH pan

TEnecHbIii yron cTepaguaH cp

MBMB n MeTtpuyeckas KoHseHums

* Tlozauee 'KMB oTmenmia
HEKOTOPbIC CBOM PELICHHUS
U pacIIMpUIIa TIepeueHb
MPUCTABOK, CM. HIDKE.

HasBanue u o603HaueHne
€/IMHHIIBI
TEPMOAMHAMHUUECKON
TEMIEPaTypbl ObLIO
usmeneno 13-it FTKMB B
1967 r. (Pe3omonus 3, cM. C.
53)

Cenpmast OCHOBHAs
eIMHUIIa, MOJIb, OblIIa
npunsita 14-it TKMB B 1971
r. (Pe3osmonus 3, cM. ¢. 56)

Jlpyrue npucTaBku Obuin
npussTsel 12-it TKMB B
1964 r. (Pe3osronus 8, cM.
¢.52), 15-ii 'KMB B 1975r.
(Pesomonust 10, cMm. ¢. 57) n
19-it 'KMB B 1991 r.
(Pesomonus 4, cM. ¢. 63).

20-1 TKMB B 1995 .
OTMEHMJIA KJ1acC
JIOTIOJIHUTENILHBIX €JMHHIL B
Sl (Pe3osonus 8, cM. c. 63).
Ceiiyac OHM CUHTAIOTCS
MIPOU3BOAHBIMH SIHHHUIIAMH.
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lMpou3eodHble eQuHUUbI

nnowaab KBagpaTHbIA MeTp M
o6bem MeTp Kybunyeckui m®
yacTtoTa repy My 1/c
NNOTHOCTb Macchl (NIOTHOCTbL) Kuriorpamm Ha MeTp kr/m®
KyBudeckui
CKOPOCTb MEeTp B CEKyHAY m/c
yrroBasi CKOPOCTb pagunaH B cekyHay paa/c
yCKOpeHue MeTp B CEKyHAy B kBaapaTe m/c?
YFII0BO€E YCKOpEeHue paguaH B CeKyHay B kBaapaTe pag/c’
cuna HBbIOTOH H Kr - m/c?

JaBneHne (MexaHn4yeckoe HanpsxeHme) HbIOTOH Ha KBagpaTHbIA MeTp H/m?

KMHEMaTuyeckast BS3KOCTb MeTp KBa[paTHbIN B CekyHay — M-/c

AVHaMunyeckasi BAS3KOCTb HbIOTOH-CEKYHAa Ha MeTp H - c/m?
KBagpaTHbIN

paboTa, aHeprus, Konm4ecTso Tenna OXOyrnb Ox H-m

MOLLHOCTb BaTT Bt x/c

KONIMYECTBO anekTpuyecTaa (cm. KynOH Kn A-c

MOSICHEHUST)

AneKkTpuYeckoe HanpskeHue, BONbT B BT/A

Pa3HOCTb NOTEeHUnanos,
ANeKTpoaBmXyLllaa cuna

HanpsPKEHHOCTb 3NEKTPUYECKOro Nons BOMNMbT Ha MeTp B/m
3AneKTpnYeckoe ConpoTMBeHne oM Om B/A
€MKOCTb dapag (O] o - c/B
MarHUTHbIA NOTOK Bebep B6 B-c
WHOYKTMBHOCTb reHpu MH B - c/A
NNOTHOCTb MarHUTHOIO NOTOKa Tecna Tn B6/m”
HanpPsPKEHHOCTb MarHUTHOrO Nons amnep Ha meTp Alm
3MNeKTpoABMXKYLLAsA cuna amnep A
CBETOBOW MOTOK NoMeH nm KO - cp
APKOCTb KaHOena Ha KBagpaTHbIN ka/m*

mMeTp
OCBELLEHHOCTb OKC 1K nm/m?

= Ky6uueckunn geuumetp n nutp (CR, 88)
Pesonwouusa 13
11-a MeHepanbHaa KoHdepeHUnsa no mepam 1 Becam ,
y4YuTbIBas,
* YTO KyOMYECKMIN AEeLMMETP U NINTP He paBHbIl, @ OTAMYalTCs NPUBNN3NMTENLHO Ha 28 x10°°,

* 4TO onpegeneHmsa MuUan4ecKknx BENNYMH, C UCNOSb30BaHNEM U3MEPEHMUI obbema,
CTaHOBSATCS BCE Goree 1 6onee TOYHbIMMY, yBenun4nBasa puUcK nyTaHuubl Mexay
KyﬁVILIeCKVIM AeummMmeTpom U nnmTpom,

npocut MKMB n3yunTb 3Ty npobnemy n npeactaBuTb CBOM 3akntodeHus Ha 12-i1 TKMB.

13-t 'KMB B 1967 .
(Pesomonust 6, cm. ¢. 54)
oIpesieNIua Apyrue
€/INHUIIBI, KOTOPBIE CIeyeT
1100aBUTh B IepedeHb. B
HPHHIHIE, 3TOT CIIUCOK
HPOU3BOAHBIX CIMHHI] HE
HMeEeT OrpaHUYCHHH.

CoBpeMeHHas MPaKTHKa
3aKJII0YaeTCs B
UCIIOJIb30BaHUU (hpasbl
amount of heat (komuecTBo
TEIJIOTHI), a He quantity of
heat, motomy uto ci0BO
quantity umeer apyroe
3Ha4YEHNE B METPOJIOTUH

CoBpeMeHHas MPaKTHKa
3aKIIFOYACTCS B
UCTI0JIb30BaHUU (hpasbl
amount of electricity
(kouecTBO
9NIEKTPUIECTBA), @ HE
quantity of electricity (cm.
[pUMEYaHHE BBIIIE).
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MKMB, 1961 r.

= Ky6uueckunn geummetp u nutp (PV, 29, 34)
PekomeHaauus

MKMB pekomeHayeT BblpaxaTb pe3ynbTaTbl TOYHbIX U3MepeHun obbema B efuHuMuax
MexayHapoaHOM cUCTeMbI, @ He B NUTpax.

MKMB, 1964 r.

= ATOMHbIE U MOneKynsipHble cTaHAapThl YacToThl (PV, 32, 26)
3anaBneHne
MexayHapogHbii KomuTeT Mep 1 BeCoB,

ynonHomoueHHbIn Pesoniounent 5 12-n NTKMB HasHauuTb aTOMHble UMW MONEKYMsipHble
CcTaHAapTbl YacTOThl A1 BPEMEHHOIO UCMONb30BaHWA NPU U3MEPEHNAX BPpeMeHU B n3nke,

3asBnsAeT, YTO CTaHZapTOM, KOTOPbIA criedyeT MCNonb3oBaTh, SIBMSIETCS Mepexon Mexay
CBEPXTOHKUMU ypoBHAMU F =4, M=0wu F=3, M= 0 B OCHOBHOM COCTOSIHUM 281/2 aToma ue3uns-
133, HEBO3MYLLEHHOrO BHELUHUMWU MOMSIMU, U 3TOMY MEPEXOAY MPUMNUCLIBAETCA 3HAYeHUe
9192 631 770 repu.

12-a FKMB, 1964 r.

= ATOMHBbIN cTaHgapT YactoThl (CR, 93)

Pesonwouusa 5
12-a lNeHepanbHaa KoHdepeHUnsa no mepam n Becam ,
npuHMMasi BO BHUMaHue

e yto 11-a TKMB B Pesonouun 10 oTmeTuna, B WHTEpecax TOYHOW METPOMOruu,
Heo6X0AMMOCTb CPOYHOIO NMPUHSATUSE aTOMHOTO UMW MONEKYNSAPHOro cTaHAapTa MHTepBana
BPEMEHM,

* YTO, HECMOTpS Ha pesynbTaTbl, AOCTUrHYTble AN LEe3VWeBbIX aTOMHbIX CTaH4ApTOB
YyacToThl, elle He HacTano Bpems ans npuHatus TKMB HoBoro onpepeneHusi cekyHapl,
OocHOBHOMN eanHuLbl MexayHapogHou cucteMsbl (Systéme International d’Unités), B cBsasu ¢
NepcrneKkTUBOM MOSyYeHUs HOBbIX 3HAYMMbIX pe3ynbTaToB MPOBOAMMBLIX B HacTosillee
BpeMs uccrieqoBaHui,

y4yuUTbiBasa TaKXe, YTO He XenaTesibHO OTKMaabliBaTb nepexon K UaMepeHuamMm BpemMeHu B
u13mMKe, OCHOBAHHbBIM Ha aTOMHbIX UM MOMEKYNSAPHbIX CTaHZ4apTax 4acToThl,

ynonHomoumBaetT MKMB HasHaunTb aTOMHbIA UM MOMEKYNSAPHbLIA CTaHO4APT 4acToThl ANns
TeKyLLEero Ucrosb3oBaHus,

MPOCUT opraHn3aunmn n na6opaTopMM, KOMMEeTEeHTHbIe B AaHHOW obnacTu, npoBoaAUTb paGOTbI,
HeobxoanMble Anst HOBOro onpepeneHna cekyHabl.

= Jlntp (CR, 93)
Pesontouus 6

12-a leHepanbHaa KoHdepeHUnsa no mepam n Becam ,

yuutbiBasa Pesontounto 13, npuHatyto 11-n FTKMB B 1960 r. 1 PekomeHgaumio, NpuHATYO
MKMB B 1961 r.,

1. oTMeHsieT onpegeneHune nutpa, gaHHoe B 1901 r. 3-n FKMB,

2. 3aABnseT, YTO CMOBO «MUTP» CNedyeT WCMOMb30BaTh Kak creLuanbHoe HaumeHoBaHue
KyGu4eckoro aeummeTpa,

3. pekoMeHAyeT He WCMNoNb30BaTb Ha3BaHWE «JIMTP» MpU MNPeAcTaBneHUn pesynbTaToB
BbICOKOTOYHbIX N3MEPEHNN obbema.

*  Kiopu (CR, 94)*

MBMB 1 MeTpuyeckas KoHseHuus

* Ha3Banue “0Oekkepens”
(Bk, BQ) 6bw10 mipumsiTo 15-i
T'KMB B 1975T.
(Pesomromust 8, cM. ¢. 56)
JUISE €ANHHIIBI aKTHBHOCTH B
CH: 1Ku = 3,7 x 10*° bk
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Pesonwouusa 7

12-a lNeHepanbHaa KoHdepeHUusa Nno mepam u Becam,

npMHMMasli BO BHUMaHue, YTO BO MHOMX CTpaHax Kiopu [OMroe Bpemsi NpUMeHsAnachb Kak
eavHULa akTMBHOCTY paguoHYKNNAOB,

npusHaBas, 4yto B MexayHapogHon cucteme egunHuy (CW), eanHuuen aTon akTUBHOCTU
SIBNSAETCSA CeKyHA4a B MUHYC NepBOW CTeneHn (c'1),

pelaeT COXpaHUTb KIOPpW Kak eanHULY akTUBHOCTU, He BXxogsilyto B Sl, paBHyto 3.7 x 10" ¢,
O6o03HauyeHnem aton eguHnubl aensetca Ku (Ci).

= [puctaBku Sl ¢pemTo n artro (CR, 94)*
Pesontouus 8
12-a lNeHepanbHaa KoHdepeHUnsa no mepam n Becam

pewaeT 0o6aBMTb B CMMCOK NPUCTABOK AN 0b6pa3oBaHUs HasBaHW KpaTHbIX WM OOSbHbIX
eanHud, npuHatein 11-n TKMB, Pesoniouma 12, naparpad 3, cneaywowme OBe HOBble
NpUCTaBKu:

MHoxuTenb MpuctaBka O603HaveHne
107 themTo b
107" atTo a

= [lecATUYHBbIE KpaTHbIE U AONbHbIe eanHULbl maccbl (PV, 35, 29 n Metrologia, 1968, 4,
45)

PekomeHaauus 2

MexayHapogHbii KomuTeT Mep 1 BeCOB,

yUuTbIBas, 4YTO npasuna obpas3oBaHNsi Ha3BaHU AECATUYHbIX KPaTHbIX U AONbHbIX €4UHWL,
naparpada 3 Pesontoummn 12 11-n F/KMB (1960 r.) MmoryT 6blTb MHTEPNPETUPOBAHbI MHaYe Nnpu
NPUMEHEHWM K eaNHULLE MacChl,

3asaBnAeT, 4yTo npasuna Pesontouun 12 11-n T’KMB npyMeHuMMbI K Kunorpammy crneayowmm
06pa3om: Ha3BaHWA eanHUL AeCATUYHBLIX OPOGHbBIX M KpaTHbIX eanHuLe Maccbl obpasyoTcs
NPUCOEAMHEHNEM NPUCTABOK K CIIOBY «rpaMmy.

13-a FKMB, 1967/68 r.

= EpuHuua Bpemenu B Sl (cekyHpa) (CR, 103 n Metrologia, 1968, 4, 43)
Pesontouus 1

13-a lNeHepanbHaa KoHdepeHUnsa no mepam n Becam ,

yuuTbiBast

e 4TO onpefeneHve cekyHabl, npuHaToe MKMB B 1956 r. (Pesontouusa 1) n ogobpeHHoe
Pesontoumen 9 11-n F’KMB (1960 r.), kotopas nogaepxaHa Pesontoumen 5 12-n 'KMB
(1964 r.), He yaoBneTBOpSET COBPEMEHHbIM TpeboBaHNSM MeTPOonoruu,

e y4TO Ha 3acefgaHumn 1964 r. MKMB, ynonHomMoueHHbI Pesontouunenn 5 12-n TKMB (1964 r.),
pekoMeHOoBan B pamkax BbIMOSIHEHUS 3TUX TpebGoBaHUIN Le3MEeBLIN aTOMHbIA CTaHOapT
4acToTbl AN BPEMEHHOIO UCMOMNb30BaHKS,

e YTO 3TOT CTaHAAPT Y4YacCTOTbl B HaCTodALlee BpeMaA XOpowo MnpoBepeH U dABndeTca
[OCTaTOMHO  TOYHbIM, Ans  Toro 4tobbl  obecneunTb onpegeneHue CeKyHObl,
yoosneTBopsaouiee CoOBpeMEHHbIM TpeboBaHusAM,

e Y4TO ceiyac HacTano BpeMsi 3aMeHUTb OEWCTBYIOLLEE OnpeaeneHe eauHNLbl BpEMEHMU B
MexgyHapogHown cucteme (Systéme International d’Unités) Ha onpegeneHue, ocHoBaHHOe
Ha 3TOM aTOMHOM cTaHZapTe,

nocrtaHoBnNAeT

MBMB u MeTtpuyeckas KoHeeHuMs

Ha 3acemanmnu 1997 r.
MKMB yTo4Hun1, 4T0 3T0
OTIpeJIeNIeHue OTHOCUTCS K
aTOMY LIe3Hsl, TOKOSIIEMYCs
TIPU TEPMOAMHAMUYECKO
Temmnepatype 0 K.
DopMmyaHpoBKa
OTIpEJICNICHUS CEKYHIbI ObLIa
u3menena 26-it 'KMB B
2018 roxy (Pezomorms 1,
cm. ¢. 197).

* HoBble MpUCTaBKU OBUTH
no6asnenst 15-it 'KMB B
1975 r. (Pe3omonust 10, cm.
c.57).
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1.
2.

EavHuuen Bpemern B Sl sBnseTcs cekyHaa, onpeaeneHHas crneaytoLmm obpasom:

“CekyHpa paBHa 9 192 631 770 nepuogam m3nydeHusl, COOTBETCTBYHLLEro nepexoay
MeXAy CBEPXTOHKUMM YPOBHSMM OCHOBHOMO COCTOSIHMSA aToma ueaunsa-1337;

OtmeHnTb Pesontounto 1, npuHatyto MKMB Ha 3aceganumn 1956 r. n Pesontouuio 9 11-i
FKMB.

EauvHuua Sl tepmoanHamunyeckor Temnepartypbl (kenbBuH) (CR, 104 n Metrologia,

1968 r., 4, 43)*

Pesonwouus 3

13-a NeHepanbHaa KoHdepeHuna no mepam n Becam ,

npuHUMasa BO BHUMaHue

Ha3BaHus «rpagyc KenbBuHa» u «rpagyc», obosHaveHus “°K” n “rpag” v npasBuna mx
ncnosnb3oBaHus, npueeaeHHsle B Pesontounn 7 9-n FTKMB (1948 r.), B Pesontouunn 12 11-i
FKMB (1960 r.), a Takke pelweHue, npuHatoe MKMB B 1962 r. (PV, 30, 27),

4YTO efuHMLa TepMogMHaMMYeCcKon TeMnepaTypbl 1 eguHMLa TeMnepaTypHOro MHTepBana
OfjHa ¥ Ta Xe, N A0MKHA UMEeTb OAHO Ha3BaHWe 1 0gHO 0bo3HaYeHune,

nocrtaHoBnNAeT

1.

MPUCBOUTbL E€AMHMLE TEepMOAMHAMUYECKOW TeMmmnepaTypbl
o6o3HaueHne «Kx»;**

Ha3BaHWE «KenbBUH» WU

“cnonb3oBaTb OAHO M TO Xe HasBaHMe U oGo3HauyeHWe ANs nepefadv WMHTepsana
Temneparyp;

pa3HOCTb TEMMepaTyp Takke MOXeT BblpaxaTbcsl B rpagycax Lienbcus;

OTMeYeHHble B HayanbHOM ab3ale pelleHVsi O Ha3BaHWUKM e4UHULbI TePMOANHAMUYECKO
TemnepaTtypbl, ee 06GO3HayeHWn UM 0GO3HAYEHWM eauHWUbl AN BbIPAXEHUS PasHOCTU
TemnepaTtyp, OTMEHSITCH, HO MCMOMb30BaHWe, BBEAEHHbIX VUMW MOHATUN, BPEMEHHO
paspeliaeTcs.

OnpeneneHne eanHULLI TepMoAuHaAMUveckon Temnepartypsbl B Sl (kenbBuH) (CR,

104 n Metrologia, 1968, 4, 43)*

Pesonouus 4

13-as NeHepanbHasa KoHdepeHLmnsa no mepam 1 Becam,

cuuTan, 4to LUenecoobpasHo cdopmynupoBaTb Gonee ToyHOe onpegeneHve enuHUUbl
TepMoauHaMU4YecKkon TemnepaTypbl, cogepxallerics B Pesontouun 3 10-1 TKMB (1954 r.),

pewaeT cchopMynmMpoBaTh onpegesieHne cneayowmm obpasom:

«KenbBuH,

eouHMUa  TepMoauHaMuMyeckonW  TemnepaTypbl, paBeH 1/273,16 dactu

TEPMOAMHaMUYECKON TeMnepaTypbl TPOMHON TOYKM BOAbI».

EavHuua cunsbl ceeta B Sl (kaHpgena) (CR, 104 n Metrologia, 1968, 4, 43-44)*

Pesonwouus 5

13-a NeHepanbHas KoHdepeHuusa no mepam 1 Becam,

npuHUMasa BO BHUMaHue

onpeaeneHne eauHnUbl cunbl cBeTa, ogobpeHHoe 9-n TKMB (1948) n copepxalieecs B
«Pe3sontouun 06 nsameHeHun potomeTpryecknx eanHuuy npuHston MKMB B 1946 r. (PV,
20, 119) Ha ocHOBaHWM NOSTHOMOYWIA, NpedocTaBneHHbIX 8- TKMB (1933 r.),

4YTO 3TO onpeferieHWe YAOBMNETBOPUTENbLHO OnpefensieT eAuHULY Cunbl CBeTa, HO ero
hopmMynmpoBka MoXeT GbiTb ysi3BUMa A5 KPUTUKY,

MBMB 1 MeTpuyeckas KoHseHuus

* Ha 3acenanun 1980 .
MKMB opo6pui otyer 7-
oro 3acenanus CCU,
KOTOpBIi moTpeGoBa
Oosble HE pa3pemaTh
HCHOJIb30BAHNE
o6ozuauenuii “ °K” u “rpan”.

** Cwm. Pexomenganuio 2
MKMB (CI-2005) 06
H30TONHOM COCTABE BOJIBI,
BXO/ISIEM B ONpE/eIeHUE
KeJIbBHHA, C. 68.

* Cm. Pexomenpmanuio 5 (Cl-
1989) MKMB o
MesxayHapoaHoi
TeMIepaTypHOIl mikae
1990, c. 62.

* KenbBUH ObLI
nepeomnpeencH Ha 26-i
I'KMB B 2018 roxy
(Pesomonust 1, cM. c. 81).

* Dro onpeneneHue ObUI0
OTMEHEHO perueHneM 16-it
I'KMB B 1979r.
(Pesomronust 3, cM. ¢. 57).
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pewaeT cchopMynupoBaTb onpeaeneHe kKaHaenbl creayowmnm oGpasom:

«Kangoena paBHa cune cBeTa, W3Ny4aemoro B HanpaBleHUW, MepneHanKyNspHOM K
NMoBepxXHOCTM abconoTHO YepHoro Tena, nnowagbto 1/600 000 kBagpaTHOro meTpa, npwu
TemnepaTtype 3aTBepAeBaHusa nnaTtuHbl nog gasneHnem 101 325 HbOTOHOB Ha KBagpaTHbIN
MeTp».

= [lpousBoaHble eanHuubl Sl (CR, 105 n Metrologia, 1968, 4, 44)*
Pesonwouus 6
13-as NeHepanbHaa KoHdepeHUna no mepam n Becam ,

yunTbiBas, 4to LenecoobpasHo A06aBUTb HEKOTOPbIE MPOU3BOAHLIE €AMHULbBI B NepeyeHb
naparpada 4 Pesontouun 12 11-n1 TKMB (1960 r.),

pewaeTt nobaBuTb:
-1

BOITHOBOE Y4MCIO 1 Ha meTp M
AHTpONUS DPKOYIb Ha KenNbBUH Ihx/K
yaernbHas TennoeMKoCTb [PKOYIb Ha Knnorpamm-KenbBuH Ihx/(kr - K)
TEennonpoBOgHOCTb BaTT Ha MEeTP-KENbBUH BT/(m - K)
WHTEHCWBHOCTb U3My4YeHus BaTT Ha cTepaguaH T/cp
aKTUBHOCTb (PagnoaKkTUBHOIO UCTOYHMKA) 1 Ha cekyHay ¢’

= OTMeHa npeAwecTBYOWUX pelleHni (MUKPOH U HoBasa kaHaena) (CR, 105 un
Metrologia, 1968, 4, 44)

Pesonwouusa 7
13-a NeHepanbHaa KoHdepeHunsa no mepam n Becam ,

yuuTbiBas, 4YTO nocnegywuwme peweHus eHepanbHon KoHdepeHuun o MexayHapogHown
cucteMe (Systéme International d’Unités) He coBMecTuMbI ¢ YacTbio Pesontoummn 7 9-i1 TKMB
(1948 r.),

NOCTaHOBNAET B CBA3M C 3TUM UCKNoUMTb 13 Pesontouun 7 9-1 KoHdepeHumu:

1. HasBaHWe eauHULUbl «MUKPOH», U oBo3Ha4YeHne «u», KoTopoe 6biNo gaHO eduHuue, a
ceiyac OTHOCUTCA K MPUCTaBKe;

2. HasBaHue eduHWLbl «HOBas KaHaena.

MKMB, 1969 r.
= Systéme International d’Unités, NMpaBuna npumeHeHnsa Pesonouumn 12 11-n ’KMB
(1960) (PV, 37, 30 n Metrologia, 1970, 6, 66)*
PekomeHpauus 1
MexayHapoaHbii KomuteT mep n Becos,

yuuTbiBas, 4to Pesontouns 12 11-in TKMB (1960 r.), kacatowwasca MexayHapogHoON cuctemebl
eonHuy (Systeme International d’Unités), Bbi3aBana AMCKyccum No HEKOTOPLIM €€ acnekTam,

3aABnseT
1. OCHOBHble  €AMHWUbI, [OOMOMHWTEMbHbIE  €AUHULBI U NPOU3BOAHLIE  €4UHULbI
MexgoyHapogHon cuctembl eaunHuy (Systéme International d’Unités), obpasytowme

KOrepeHTHbI Habop, Ha3biBalOTCs «eauHuLamm Sly»;**

2. npuctasku, npuHaTble TKMB ansi 06pasoBaHna A4eCATUYHbIX KPaTHbIX U AOMbHBIX €AUHUL
Sl, Ha3bIBalOTCH «npucTaBkamu Sly;

M pekomeHpyeT
3. npumeHeHve eauHuy Sl M KpaTHbIX W [OMbHBIX K HUM, OBPa3oBaHHbIX C MOMOLLBIO
npucTaBok Sl.

MpumevaHne: HasBaHue «AONOMNHUTENbHbIE €ANHNLBI», NoaBuBLLUeecd B Pesontouun 12 11-i
FKMB (n B paHHon Pekomenpauun) paHo eguHuuam S, gnsa koTopbix [eHepanbHas
KOH(bepeHLMa He cmorna onpefenuTtb, SBNATCA JI OHWM OCHOBHbIMU MAW MPOU3BOLHbLIMMU
eanHuuamm.

MBMB u MeTtpuyeckas KoHeeHuMs

* EauHuie akTHBHOCTH
OBUIO TIPHCBOCHO
crennaibHOe Ha3BaHHUE U
ob6o3nauenue 15-it '[KMB B
1975 r. (Pe3omonus 8, cmM. c.
56).

* 20-s TKMB B 1995 .
pelumia OTMEHUTh KIIace
JIOTIOJIHUTEbHBIX euHuL] S|
(Pesomonus 8, cM. ¢. 63).

** MKMB onobpuia B
2001 r. mpeanoxenne CCU
MPOSICHUTS OmpeeneHne «S|
units» u «unitsof Sl », cm. c.
64.
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CCDS, 1970 r. (Ha MKMB, 1970 r.)

= Onpeaenexue TAI (PV, 38, 110-111 u Metrologia, 1971, 7, 43)
PekomeHpauus S 2

MexgyHapogHoe aTtomHoe Bpemsa (TAl) — 3TanoHHOE BpeMs, YCTaHOBMEHHOEe
MexayHapoaHbiM 6topo BpeMeHu (Bureau International de I'Heure) Ha ocHoBe AaHHbIX
aTOMHbIX 4acoB, WCMOMb3yeMbIX pPas3NMYHbIMW  OpraHM3auusiMM, B COOTBETCTBUM C
onpefeneHnemM CekyHabl - eAMHNLbI BpeMeHn MexayHapoaHO CUCTEMbI €ANHNLL,.

B 1980 r., onpeneneare TAl Obuto chopMyInpoBaHO CleayromuM obpazoM (3asBiicHue
CCDS, MBMB Com. Cons. Déf. Seconde, 1980, 9, S 15 u Metrologia, 1981, 17, 70):

TAIl aBngeTca cornacoBaHHOW LUKaNon BpeMeHu, onpeaeneHHon B paMKax reoueHTpuyYeckon
cMCTeMbl C cekyHAoN S|, BOCNpou3BeAEeHHON Ha BpallaloLeMcsi reovMae B kayecTse eanHULb
LiKanbl.

14-a TKMB, 1971 r.

= [ackanb u cumeHc (CR, 78)

14-a MeHepanbHasa KOHEpPeHUUsa No Mepam U BecaM npuHana cneunanbHble HaMMeHoBaHUS
«nackanb» (Ma), ana eanHuubl S| HBIOTOH Ha KBagpaTHbI MeTp, U «cumeHc» (Cm), ans
eauHWLBl S| anekTpruYeckor NPOBOAUMOCTM [0BpaTHbI oMm].

* MexxpyHapoaHoe aTomHoe Bpems, coyHkumusa MKMB (CR, 77-78 un Metrologia, 1972, 8, 35)
Pe3ontouusa 1

14-a leHepanbHaa KoHdepeHuma no Mepam u Becam ,
npuHUMas BO BHUMaHue

e UTO CeKkyHOa, eavHuua BpemeHu Systéme International d’Unités, HaumHas ¢ 1967 r.
onpefeneHa Ha OCHOBE €CTECTBEHHOW aTOMHOW 4YacTOTbl, @ He Kak paHee, C NOMOLLbIO
BPEMEHHOW LLKasnbl, OCHOBAHHOW Ha aCTPOHOMUYECKOM ABUXEHUU,

e U4TO HeobxogumocTb LWKanel MexayHapodHoro atomHoro BpemeHu (TAl) sBnsietcs
CreAcTBMEM aTOMHOTO OnpeaeneHust CekyHabl,

e YTO HECKONbKO MeXAyHapOoAHbIX opraHu3auuin obecrneumBanu M Bce elle YCheLlHo
obecneynBaloT CyLLeCTBOBaHWE BPEMEHHbIX LLKan, OCHOBAHHbIX Ha aCTPOHOMWYECKUX
OBWKEHUsIX, B YacTHOCTW, Gnarogaps HenpepbiBHOM AeaTenbHocTn MexayHapogHoro
6topo BpemeHu, Bureau International de I'Heure (BIH),

e yto BIH NPUCTYNUIO K CO34aHUI0 LWKasribl aTOMHOIo BpeMeHUn, Ka4eCTBO KOTOPOro npn3HaHo
M NpUrogHoCTb AOKa3aHa,

e YTO CTaHAapTbl aTOMHOW YacTOThbl Afs BOCNPOU3BEAEHUS CEKYHAbl U3y4anucCb U AOMMKHbI
nayyateca ganee MKMB c¢ yyactmem KOHCynbTaTUBHbIX KOMWUTETOB, U YTO eduHULEN
WHTEpBaNa  MeXAyHapoAHOro  aTOMHOrO  BpeMeHM  OofbkHa  ObiTb  cekyHaa,
BOCMNpOM3BeAeHHas COrfnacHoO ee «aTOMHOMY» OnpefeneHuto,

e 4YTO BCE KOMMETEHTHble MEeXAyHapOoAHble€ Hay4Hble OpraHu3auunm W MexayHapoaHble
nabopaTopuu, paboTatowme B JaHHOW obnacTu, Bbickasanu noxenaHve, 4toosl MKMB u
FKMB panu onpepeneHve MexayHapoaHOro aTOMHOIO BpPeMeHUM W cofdencTBoBanu
CO3aHuIo LIKarbl MeXayHapoAHOro aTOMHOMO BPEMEHM,

® YTO MPUro4HOCTb MeXAyHapo4HOro aTOMHOIO BPEMEHU CBSA3aHa C KeCTKOW KoopAnHaumemn
C BPEMEHHbIMU LLKanamm, OCHOBaHHbIMW HA aCTPOHOMMWYECKOM ABUXKEHUH,

npocut MKMB

1. paTb onpefenexHve MexayHapogHOMY aTOMHOMY BPEMEHH,

2. NpeanpuHsaTb  HeobxoouMMble  WarW,  COrMacoBaHHble C  3aUHTEPEeCcOBaHHbIMU
MeXAyHapoOHbIMU OpraHu3aumMsMn, AN rapaHTum TOro, YTo OOCTYMHbIE HayYHble 3HaHUS
U CyLLecTBYHOLLME CPEACTBA UCMONb3YHTCS HaMny4wMm o6pa3om Ans peanusauuuy Lkansbl

MexayHapo4HOro aToMHOro BpEMEHU U A yAOBIETBOPEHUst TpeGoBaHuUiA nonb3oBaTenen
MexayHapoAHOro aTOMHOIO BPEMEHM.

MBMB 1 MeTpuyeckas KoHseHuus

OTO onpeeNieHne 3aTeM
OBUIO YTOUHEHO
MesxayHapoaHbIM
aCTPOHOMMYECKUM COI030M
B 1991 r., Pesomonusa A4:

«TAI — 310 NpuHsATas
BpEMEHHasl IlIKaja, KoTopast
B UJiealie, B IPEeHEOPEIKECHUI
MOCTOSTHHBIM CIBUTOM
32.184 ¢, coBmajgaer ¢
3emubv Bpemenem (TT),
KOTOPOE B CBOIO OYepeb
CBSI3aHO C BPEMEHHOI
KOOpJMHATON
TEOLIEHTPUUECKON CHCTEMBbI
KOOpAUHAT,
T'eonentpuueckoe
Koopaunarnoe Bpems
(TCG), mocTosiHHBIM

KO3 GUITHEHTOM.»

(cm. Tpyast 21-oi
T'enepanbHoii Accambien
MAC: IAU Trans,, 1991,
vol. XXIB, Kluwer.)

Onpenenenne TAl Obu10
nmano CCDSB 1970.
(ceituac CCTF), cMm. oTuer
CCDSc1p. 22.
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= EpuHuua Sl konuyecTtBa BewecTBa (Monb) (CR, 78 n Metrologia, 1972, 8, 36)*

Pesonwouus 3

14-a leHepanbHaa KoHdepeHUna no mepam n Becam ,

yuuTbiBas MHeHue MexayHapooHOro cor3a TeopeTUYecko W MNpuKnagHom  huanku,
MexaoyHapoaHOro cows3a TeopeTUdeckor U npuknagHonm xumum u - MexayHapogHomn
opraHusauuyM no cTaHgapTu3auum o HeobXOAMMOCTW ONpefennTb eAVMHWULY KONM4yecTBa
BeLLecTBa,

nocraHoBnsieT
1. Monb ecTb KONMUYECTBO BELLECTBA CUCTEMbl, COAEpXallel CTONbKO 4acTul, CKOJbKO
aTomoB copepxutca B 0,012 knnorpamma yrnepoga-12; ero obosHavyeHne «Monb».**

2. Tlpu ncnonb3oBaHUM MONS criedyeT ykasblBaTb CTPYKTYPHbIE 3MEMEHTbI - 3TO MOTyT BbiTb
aTOMbl, MOMEKYIbl, MOHbI, 3NEKTPOHbI, APYrMe YacTulbl UM onpeaeneHHbIe rpynnbl Takmx
YyacTuLl.

3. Monb siBnsieTcst ocHoBHOM eanHuuein Sl (Systeme International d’Unités).

15-a FKMB, 1975 .

= PekomeHpoBaHHOe 3Ha4eHue ckopocTtu ceeTa (CR, 103 n Metrologia, 1975, 11, 179-180)
Pesonouus 2
15-a NeHepanbHaa KoHdepeHUusa no mepam u Becam,

npUMHMMasi BO BHMMaHMe OTMMYHOE COrfacoBaHWe pe3ynbTaToB M3MEpPEHW ONWH BOJH
N3nyyYeHns Na3epoB, CUHXPOHU3MPOBAHHbIX MO JIMHUU MOSEKYNSPHOIO NOrMNOLWEHWS B BUAMMOM
Unn nHpakpacHoM gruanasoHe, ¢ MOrpeLlHOCTbI0, OLleHMBaeMON + 4 X 10'9, 4YTO COOTBETCTBYET
MOrpeLIHOCTY peanu3auum MeTpa,

yYuTbIBas Takke CornacoBaHHble NU3MEPEHNS YaCTOT HECKOMbKUX TaknUX U3Ny4yeHun,

pekomeHAyeT MCNoMb30BaTb MOMlyYEHHOE 3HA4YeHue [Ans CKOPOCTM pacnpoCTpaHeHus
3NEKTPOMarHUTHbIX BOSMH B BakyyMme ¢ = 299 792 458 meTpoB B CEKyHAY.

= BcemupHoe koopanHupoBaHHoe Bpemsi (UTC) (CR, 104 n Metrologia, 1975, 11, 180)
Pesonwouusa 5
15-a NeHepanbHaa KoHdepeHUusa no mepam u Becam,

npuMHMMas BO BHMMaHMe LLUMPOKOE WCMOMb30BaHWE CUCTEMbI, Ha3bliBaeMow «BcemupHoe
koopauHupoBaHHoe BpemsA» (UTC), 4yTto Ha Hei ocHoBaHa nepegayva 6GonblIMHCTBA
paguocurHanoB BPEMEHW, YTO Takoe LUMPOKOe pacnpocTpaHeHve aenaeTt [OCTYNHbIMW Ans
nonb3oBaTenei He TOMbKO CTaHAapTbl YacToThl, HO U MexayHapoAHOe aTOMHOe Bpems U
npubnmxeHne k BcemupHoMy BpemeHn (unu B crnyvae MpeanovTeHus - K cpegHemy
CONHEYHOMY BpEMEHM),

oTMe4aeT, 4YTO 3TO BCGMVIpHOG KOOpANHNUPOBaAHHOE BpeMA CIYXUT OCHOBOM rpaxgaHcKoro
BpeMeHU, NCnosib3oBaHNUE KOTOPOIro NPUHATO B GonbLUMHCTBE CTpaH,

noflaraeT, YTO Takoe UCNoJib3oBaHMe 3acnyxXuBaeT BCAYECKOro O,D,OﬁpeHl/Iﬂ.

= EauHuubl S| ana noHusmnpyrowmnx usnyyeHnn (6ekkepens u rpeu) (CR, 105 un
Metrologia, 1975, 11, 180)*
Pesonoummn 8 n 9

15-a NeHepanbHaa KoHdepeHuusa no mepam u Becam,

B CBSI3W C HacTosATeNbHbIM TpebGoBaHWEM, BbIABUHYTbIM MexayHapoaHO KoMuUccuen no
pagunauMoHHbIM eauHuuam n namepenusam (International Commission on Radiation Units and
Measurements, ICRU), o pacnpocTpaHeHun ucnonb3oBaHus MexayHapoaHOW CuUcTeMbl
eonHuny Sl (Systeme International d’Unités) Ha paguonoruyeckue uccrnedoBaHust U UX
MPUNOXEHNS,

B CBSI3N C HeoOXOAMMOCTbIO caenatb Haubornee MPOCTbIM WCMOMb30BaHNE eavHMLL
HecneuuanucTamu,

yuUnTbIBas Takxe OFPOMHbIN pUCK OLLMBOK B TepaneBTuyeckon paboTe,

MBMB u MeTtpuyeckas KoHeeHuMs

* Ha cBoeM 3aceiaHnn
1980 r., MKMB ozxo6puina
otyer 7-ro 3acenanus CCU
(1980) yrounuBIIEM, 94TO B
9TOM OIpeIeICHHN
MOAPa3yMeBaIOTCS
CBOOOIHbIE aTOMBI
yriepoza-12, nokosimecs B
OCHOBHOM COCTOSIHHH.

** OnpeneneHue Mot ObLI0
MepecMOTPeHo Ha 26-it
I'KMB B 2018 .
(Pesomronust 1, cM. c. 81).

OTHOCHUTE IbHAS
MOTPELIHOCTh, IPUBEACHHAS
371eCh, OTBEYACT TPEM
CpeHEeKBaPATHIHBIM
OTKJIOHEHHSIM B JIAHHBIX.

Ha 3acemanuu 1976 r.
MKMB o06pui otyer 5-ro
3acenanus CCU (1976 1.),
OIPE/ICIIHB, UTO, CICAYS
npemnoxernsim | CRU, rpeit
MOXKET TaKxKe
HCTIOJB30BATHCS IS
BBIPA)KCHUSI TIOTJIOCHHOM
1036 HOHH3UPYIOIIETO
U3y 9CHHUS, KEPMBI
ToKa3aTes MOTJIOMEHHON
JTO3BL.
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npUHUMaeT crnepgyrwulee cneunanbHoe HanmeHoBaHne Ana eguHuLbl akTUBHOCTU B Sl

6ekkepenb, 0603Ha4YeHne bk, paBeH obpaTHoi cekyHae (Pesontouus 8),

NpUHMMaeT cregylolee cneunanbHoe HauMEHOBaHWE AN eAUHULbLI  MOHW3MPYIOLLEro
nany4veHus B CU:

2pel, 0603Ha4eHne 'p, paBeH ogHOMY IKOY0 Ha kunorpamm (Pesontoums 9).

MpumMeydaHue: rpert ecTb eavHuua Sl ansa nornolieHHon Ao3bl. B obnactv MoHM3MpYoWmMX
N3NYyYeHUn rpen MOXeT WUCMOoNb3oBaTbCA ANA  APYIMX  (PUNYECKUX BENUYMH, Takke
BblpaXkaeMblX B [XOYNsX Ha kunorpamm. KoHcynbTaTMBHBIA KOMUTET Mo eguHuuam (Comité
Consultatif des Unités) oTBeuaeT 3a u3yyeHWe [AaHHOIO BOMpoOca B COTPYAHUYECTBE C
KOMMETEHTHBIMU MEXAYHapOaHbIMY OpraHM3aunsiMu.

MpucTaBku Sl neta u 3kca (CR, 106 n Metrologia, 1975, 11, 180-181)*

Pesontouusa 10

15-a NeHepanbHasa KoHdepeHunsa no mepam u Becam

noctaHoBnsetT Ao6aBuTb B cnucok npuctaBok CU, mcnonb3yeMmbix Ans KpaTHbIX eOuHuL,
npuHAaTein 11-n TKMB, Pesontoumna 12, naparpacd 3, ABe cneayoLme npucTaBku:

MHoxuTenb MpucraBka O6o3HaveHne
10" neta M
10"® 3Kca c]

16-a FKMB, 1979 r.

EavHuua Sl gna cunbl ceeta (kaHgena) (CR, 100 n Metrologia, 1980, 16, 56)

Pesontouuns 3

16-a NeHepanbHaa KoHdepeHUna no mepam n Becam ,

npuHMMmasa BO BHUMaHue,

4YTO HEeCcMOoTpA Ha 3aMeTHble Yycunua pagna na6opaTopM17|, OCTaKTCA CylWeCTBEHHbIe
pacxoxgeHna wMexay pesynbTataMu BoOcCnpou3BeaeHuda KaHaenbl, OCHOBaHHbIMM Ha
CoOBpeMeHHOM nepBUYHOM 3TalsioHe YepHOoro tena,

YTO TeXHUKa paanomeTpun 6bICTp0 pa3BnBaeTCA, N yXxxe umeet Takom xe YpOBE€Hb TOYHOCTHU
KaK B CbOTOMeTpVIVI, N YTO 3Ta TEXHUKA yXKe UCMOJ1b3yeTCA HaluMOoHabHbIMU na6opaTop|/|9|MV|
Ana socnpoun3seaeHna KaHaenbol be3 CO34aHuA YepHoro Tena,

4yT0 B 1977 r. MKMB 6bInio NPUHSATO COOTHOLLEHNE MeXAy (POTOMETPUYECKUMU BENUYMHAMM
N paguoMeTpU4eCcKUMn BenvynHaMu, a UMEHHO, 3HaveHue 683 nMeHOB Ha BaTT Ang
CreKkTpanbHON CBETOBOW 3M(PEKTUBHOCTU MOHOXPOMaTUYECKOro W3MyYeHWst C 4acToTowm
540 x 10" repu,

YTO 3TO 3HAYEHUEe NPUHATO KaK 4OCTAaTOYHO TOYHOE A1A CUCTEMbl CBETOBbIX QJOTOI'IVNGCKVIX
BEITMYNH, YTO OHO AOOJKHO M3MEHATbCA TOJIbKO I'IpVI6J'IVI3VITeJ'IbHO Ha 3 % [Ona CBETOBbIX
CKOTOMUYECKUX BENMUYUNH, N TAKNUM 06pa30M obecneunBaet yAaoBneTBOpUTESibHbIE YCIOBUA
HenpepbIBHOCTH,

YTO HacTano BpemMda onpegennTtb KaHaeny Aand obecneyeHnss kak NPOCTOThI
BocnpousBeneHnda, TaK W TOYHOCTU CbOTOMeTpVILIeCKI/IX 3TaJyioHOB, a TaKkKe ee
NPUMEHNUMOCTU KakK K qI)OTOI'II/I‘-IeCKI/IM N CKOTOMNYECKUM CpOTOMeTpI/NeCKVIM BeJIn4YnHam, Tak
N K BENnn4nHam, onpegendemMbiM B Me30NnnM4eCcKkomM gnanasoHe,

nocTtaHoBnAeT

1.

KaHgena paBHa cune cBeTa B OaHHOM HanpaBfeHUW OT WUCTOYHMKA, WCMyCKaloLlero
MOHOXpOMaTU4eckoe ManyvyeHme yactoton 540 x 10" repy U MMeILLEro MHTEHCMBHOCTb
N3ny4yeHus1 B 3TOM HanpaereHun paBHyto 1/683 BaTT Ha cTepaguaH.

OTMeHUTb onpeaeneHne kaHaenbl (paHee Ha3BaHHOWM «HOBOWM CBeYON »), NnpuHAaToe MKMB
B 1946 r. Ha OCHOBaHUKN NONHOMOYMI, AaHHbIX 8-1 TKMB B 1933 r., patnduumpoBaHHoe 9-
n F’KMB B 1948, 3aTtem ucnpasnenHoe 13-n 'lKMB B 1967 r.

MBMB 1 MeTpuyeckas KoHseHuus

* HoBble npHUCTaBKU ObUIH
no6asinensl 19-it TKMB B
1991 r. (Pesomonus 4, cM. c.
63).

DopMyaupoBKa
Ompe/IeNeH s KaH/eIbl ObLia
n3MeHena Ha 26-it TKMB B
2018 . (Pe3omonus 1, cm. c.
81).

®dortonuyecoe 3peHue
perucrpupyercs
KOJIOOUKaMH CETYaTKH
ri1a3a, KOTOpbIe
4yBCTBHTEIIbHbI K BHICOKOMY
ypoBHio ocenierus (L > ca
10 k/M?) 1 HCnoB3yeTCs
JUISL THEBHOTO 3PCHUSL.

CKOTONNYECKOE 3peHUe
perucTpupyercs najouKamMmu
CeTYaTKH, KOTOphIe
4yBCTBHTEIIbHBI K HU3KOMY
ypoBHio ocBenienns (L < ca
10 ku/m?), HCIIOJIb3YETCsI
JUIsL HOYHOTO 3PEHHUS.

B obnactu Mexay 3THMU
YPOBHSIMH OCBCILCHHOCTH
padoTaroT U KOJIOOUKHU U
aJI0YKH, YTO Ha3bIBAIOT
ME30MHYECKHM 3PCHUEM
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= CneuunanbHoe HauMeHoBaHue Ans eAMHULbI S| aKBUBaneHTHoM Ao3bl (3uBepT) (CR, * MKMB 5 1984 . et
100 n Metrologia, 1980, 16, 56)* CONPOBO/UTH JJAHHYIO

Pe3omonuto pazbsicHeHHEM

Pesontouuna 5 (Pekomenmanus 1, cm. c.

60).

16-a NeHepanbHaa KoHdepeHUusa no mepam u Becam, )
yuuTbiBas
e ycunus no BBeAeHUIO0 eanHuL S| B 06nacTi MOHN3NPYHOLLMX NU3MYYEHWUIA,
e yrpo3y YenoBeyeCcKOMY 3[0pPOBbI0 B ClyyYae HeOoOLUEeHKM [03bl WOHU3MPYHOLLLEro

U3nNy4yeHus, yrposy, KOTopas MOXeT BO3HUKHYTb W3-3a MyTaHWubl Mexady MOorfoweHHon

10301 1 9KBUBANEHTHOW [030M1,
e YTO YyBENWYeHWe 4yucna cneumanbHblX  HaMMEHOBaHWW  MNpeAcTaBnsaeT  yrposy

MexayHapogHoOW cucteme eauHul M 3Toro crieayet msberatb NOObIMU BO3MOXHbBIMMU

crnocobamu, HO 3TO NpPaBUIO MOXeT OblTb HapyLleHo, ecnu cTouT Bonpoc o6 oxpaHe

3[10pOBbS YenoBeka,
npuHMUMaeT creuvanbHOe HauMeHOoBaHWe 3ueepm, 0003HayeHve 3B, ANSA eauHULbI
3KBMBANeHTHOM [03bl S| B obGnactu pagnaunMoHHOW 3almTbl. 3MBEPT paBEH [LKOYM Ha
Kunorpamm.
= O6o3HauvyeHus nutpa (CR, 101 n Metrologia, 1980, 16, 56-57)

Pesontouus 6
16-a NeHepanbHaa KoHdepeHunsa no mepam n Becam ,
npu3HaBass OCHOBHblE MPUHLUMMbI, MPUHATbIE A9 HanucaHust 00603HayYeHun eauHuy B
Pesontoummn 7 9-n TKMB (1948 r.),
yuuTbiBass 4T0 ob6o3HaveHve | ana eavHuubl nutp 6bino npuHato MKMB B 1879 1. n
noaTBEepPXAEeHO B COOTBETCTBYIOLLEN pe3ontoumm B 1948 1.,
yuYUTbIBas Takke, YTO BO n3bexaHne pucka nyTaHuubl Mexay nuTpom | n yucnom 1, HekoTopble
CTpaHbl NpuHANKN ob6o3HaveHne L BMecTo | Ansa eanHuUbl nuTp,
npuHUMasi BO BHUMaHue, YTO HaUMEHOBAHNE NUTP, XOTSA N HE BKITIOYEHO B MEXAYHAPOOHYH
CUCTEMY €AMHUL, AOIMKHO ObITh JOMYLLEHO K BCEOOLLEMY MCMONBb30BAHMIO C 3TON CUCTEMOW,
pewaeT, B BUAE UCKIIOYEHUS, NPUHATL ABa 0003HaYeHus | 1 L ana eamHuusl nuTp, B 1990 r MKMB npussin
o PCUICHHUE, YTO CLIC CIUIIKOM

yuuTbiBas, 4YTo B Oyayliem Gyaet octaBneHo TOMbKO OAHO U3 3TUX ABYX 0603HaYeHUN, PaHO BBIGPATE OIHO

npusbisaetr MKMB usyunTb ncnonbaosaHue o6omx 0603HadYeHunin u npeaoctasnts 18- M’KMB obo3naveiHe A1 IMTpa.

CBO€ MHEeHMe 0 BO3MOXXHOCTWU OTMEHbI OAHOIo U3 HUX.

MKMB, 1980 r.

= [HononHuTtenbHble eaMHuubl Sl (paguaH n crepagunat) (PV, 48, 24 n Metrologia, 1981,
* Kitacc J0MOIHUTEIbHBIX

*
17,72) eaunu Sl ObLT OTMEHEH
PekomeHaauus 1 peurernem 20-it TKMB B
Aal 1995 r. (Pe3osrouus 8, cm. c.
MexayHapoaHbli KoMuTeT Mep 1 BECOB, 63).

npuHuMmas Bo BHUMaHue Pesontoumnio 3, npuHatyto ISO/TC 12 B 1978 r., n PekomeHaaumio
U 1 (1980), npuHaTyto KoHCynbTaTUBHLIM KOMUTETOM MO eANHMLAM Ha 7-M 3acegaHuu,

y4yuTbiBas

e YTO eauHWUbl paauaH U cTepaguaH ObblYHO BBOASATCS B BbIPAXEHUS ANS e4UHWL, npu
HeobxoaAMMOCTU pasbsicHeHUsl, 0cCOBeHHO B (DOTOMETPUN, FAe CTEPAAUaH UrpaeT BaxHYH
ponb npu guddepeHumauum eamHUL, COOTBETCTBYIOLLUX pasHbIM BEMMYMHAM,

e 4YTO B YpaBHEHMUSIX MIOCKUIA Yron OGbIYHO BblpaXkaldT Kak OTHOWEHME [OBYX ONWH, a
TEnecHbI Yron Kak OTHOLUeHWe MIolWaamn K KBaapaTy ASMHbI, U NO3TOMY 3TV BENUYMHbI
paccmaTpuBaloTcs kak 6e3pasMepHble BENUYMHBI,

e YTO U3y4eHune qaopmanmsmoa, Mncnonb3yemMbliX B Hay4HbIX obnacTsax, nokasbliBaeT, YTO He
CylleCTByeT HU ogHoun oAHOBpPEMEeHHO KOFepeHTHOI7I 1 noaxopsuien obnactu, B KOTOpOVI
BeITMYNHbI NJTOCKOro 1 TerieCcHOro yrnoe crniegyeTt paccMaTpmBaTbh Kak OCHOBHbIE BEJTUYNHDI,
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TaKXe y4YunTbiBas

yTo uMHTepnpeTauusa, gaHHaa MKMB B 1969 r. knaccy AOMOMHUTEMbHbLIX €AWHWL,
BBeageHHoMy Pesontouneir 12 11-in FTKMB B 1960 r., octaBnsieT ceoboay Ans TpakTOBKM
pagmaHa u cTepagmaHa kak OCHOBHbIX eauHuy S,

YTO Takasi BO3MOXHOCTb KOMMPOMETUPYET BHYTPEHHIOK KOrepeHTHOCTb S|, OCHOBaHHyo
TOJIbKO Ha CeEMU OCHOBHbIX eaAnHULax,

NOCTAaHOBNSET MWHTEPNPETMPOBaTb KMacc AOMOMHUTENbHbLIX €AUHWL B MeXAyHapO4HOM
cucteMe Sl kak knacc 6e3pasmMepHbiX NPOM3BOAHLIX eanHul, ans koTopbix TKMB octaBnsieT
cBoboay MX MCMONMb30BaHMS UMK HE UCMOSNb30BAHUS B BbIPAXXEHUSX ANsi NPOU3BOAHbIX €ANHUL,

SI.

17-a TKMB, 1983 r.

= OnpepeneHune metpa (CR, 97 n Metrologia, 1984, 20, 25)

Pesonwouus 1

17-a leHepanbHaa KoHdepeHUnsa no mepam n Becam ,

y4yuTbiBas

4YTO CoOBpemMeHHOe onpegeneHne He daeT BO3MOXHOCTM [OOCTAaTO4YHO TOYHOro
BOCnpousBeneHna meTpa ana yooBneTBopeHna Bcex TpeGOBaHI/IIZ,

4YTO nporpecc B CcTabunusauuym nas3epoB MO3BOJSET MonyyaTb W3ny4veHus, Gonee
BOCMpoOu3BoauMble U Goniee MpoCTble B WCMOMb30BaHWM, YEM 3TANOHHOE W3Ny4veHue,
namnbl ¢ KPUNTOHOM-86,

YTO nporpecc, ﬂOCTVIFHyTbII?I B U3aMepeHun 4acTtoT U ONMNH BOJTH 3TUX I/I3J'Iy‘-IeHI/II7I, npuseen K
cornacosaHHoOMy onpegeneHnio CKOpoCTUM cBeTa, TOYHOCTb KOTOpOI?I npuHUnnmanbHoO
orpaHun4yeHa peanmsaumeﬁ COBpPEeMEeHHOro onpeaeneHna meTpa,

YTO ONUHbI BOJTH, onpeaesfieHHble U3 I/I3MepeHVII7I 4YacToT U OaHHOro 3Ha4deHuda CKOpOoCTU
cBeTa, MMEeKT BOCNPOM3IBOAMMOCTb Bbllle 4YeM Te, KOTOpble MOryT ObITb nony4yeHbl
CpaBHeHUEM C ONMHHOW BOMHbI 3TarioOHHOro nany4vyeHuma KpI/II'ITOHa-86,

YTO CYLLEeCTBYHT NpenMyLLiecTBa, 0COOEHHO B aCTPOHOMUU U reofdesuun, B NoaaepxaHum
HEN3MEHHbIM 3Ha4yeHUs CKOpPOCTM cBeTa, pekoMeHgoBaHHoro B 1975 r. 15-n TKMB B
Pe3ontoummn 2 (¢ = 299 792 458 wm/c),

YTO paccmaTpuBanucb pasnuyHble OpMbl ANS HOBOrO OMNpeAeneHus meTtpa, KoTopble
nogpasymeBalT  NpuWAaHWe  CKOPOCTM  CBeTa  TOYHOrO0  3HA4YeHUs,  PaBHOro
pPEeKOMeHOOBaHHOMY 3HAYEHMWI0, U YTO 3TO CyL|EeCTBEHHO He HapyllaeT HenpepbIBHOCTb
€ANHULbI ANVHBI, YYUTbIBAs OTHOCUTENBHYIO NOrPELIHOCTb + 4 X 10° nyywmnx peanusauun
HacTosLLero onpegeneHns meTpa,

YTO 9TM pasnuyHble OpPMbI, 6a3V|py+ou.w|ec9| KaK Ha nyTtu, npoxoguMmMmom CBETOM 3a
onpeaeneHHoe BpeMS, TaK 1 Ha AfIMHE BOJSTHbI UBMEPSIEMOr0 U3fyYeHnst Unn onpeaeneHHon
yacToTe, ABUBLUMXCHA NPEeAMETOM KOHCYMbTaLMIA U CEPbE3HbIX OUCKYCCUN, Obinn NPU3HaHbI
9KBMBANEHTHBLIMU, U COBMECTHBIMW YCUIUSIMW NPEANOYTEHNE OTAAHO NeEpPBoON hopme,

yTo KOHCcynbTaTMBHbIA KOMUTET Mo onpegeneHnto Metpa (CCDM) ceivac rotoB gatb
WHCTPYKLMWN MO MPaKTUYeCKOW peanu3auun Takoro onpenerieHusi, UHCTPYKLMKU, KOoTopble
MOTNK Gbl BKITHOYATb UCMOSb30BaHNE OPaHXEBOro U3NyyYeHus KpUnToHa-86, NCnonb3yemMoro
[0 HacTosILLLEro BPEMEHN B Ka4yecTBE 3TArlOHHONO, U KOTOPbIE B CBOE BPEMSsi MOTyT ObITb
pacLUMpeHbl U NEPECMOTPEHDI,

nocrtaHoBnAeT

1.

MeTp paBeH AnvHe nyTW, MPOXOAMMOrO CBETOM B Bakyyme 3a Bpems 1/299 792 458
CeKyHAbl,

Onpepenexue meTpa, aencTaytoiee ¢ 1960 r., o0cHOBaHHOE Ha Nepexoae Mexay YPOBHSMU
2p10 1 5ds B aTOMe KpunToHa-86, oTMeHseTcs.

MBMB 1 MeTpuyeckas KoHseHuus

DopmyaupoBKa
ornpeJiesieHue MeTpa Obuia
n3meneHa 26-it TKMB B
2018 r. (Pezomomnus 1, cM.
c. 81).

OTHOCHUTE IbHAS
MOTPEIIHOCTD, IPUBEACHHAS
371€Ch, COOTBETCTBYET TPEM
CpeHEeKBaPATHIHBIM
OTKJIOHEHHSIM B
paccMaTpUBaeMBIX JaHHBIX.
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= O peanusauuu onpegenexus metpa (CR, 98 n Metrologia, 1984, 20, 25-26) Cwm. Pexomenpamio 1 (Cl-
2002) MKMB o nepecmotpe
Pe3sontouus 2 NpaKkTHYECKOH peanusanuu

omnpezeNeH s MeTpa, ¢. 65.
17-a lNeHepanbHaa KoHdepeHunsa no mepam n Becam

npusbiBaet MKMB
e paspaboTaTb MHCTPYKLUMM NO NPaKTUYECKON peannsaunm HOBOro onpeaeneHms MeTpa,

e BblGpaTh U3NyYeHUsi, KOTOpble MOTYT GblTb PEKOMEHAOBAHbI KaK CTaHAAPThl AJIMHbI BOSHbI
AN MHTEPMEPEHLMOHHOTO M3MEPEHUs ANMUHbI M pa3paboTaTb WMHCTPYKUMKM MO UX
UCMNOSb30BaHWIO,

e [pPOAOITKUTb paGOTbI no ynyyweHUo 3TUX 3TasfioHOB.

MKMB, 1984 r.
= O 3uBepTe (PV, 52, 31 n Metrologia, 1985, 21, 90)*
PekomeHpauus 1
MexayHapoaHbin Komutet mep n Becos,

yYuTbIBasi COXPaHSIOLWYCA HEeACHOCTb B CBsA3M C Pesontouven 5, npuHaton 16-n
eHepanbHoM KoHdepeHumen no mepam u Becam (1979 r.),

peluaeT BBECTU crieaytoLlee pasbsicHeHne B GpoLutopy “Le Systeme International d'Unités (SI)”:

BenununHa akBMBaneHTHoOM [Jo03bl H paBHa npou3BedeHuMO0 MorfoweHHon [osel D
NOHM3UPYIOLLIETO N3NyYeHUs n 6e3pasMepHbIxX koahpurLumMeHToB Q (koadhurLmMeHT kavecTBa) u * MKMB 5 2002 r. pemnun
N (npousseaeHue kakux-nmbo Apyrmx koaddULNEHTOB), yYCTaHOBNEHHbIX MexayHapoaHon H3MCHUTS pa%ﬂcﬂgﬂne

Komuccuen no pa,qmonormqecmﬁ 3auuTe: BEJIMYMHBI 5KBUBAJICHTHOM
no3s1 B Bporrope Sl
W N U eKOMEH1aIHsl 2, CM. C. 66).
H=Q-N-D P 2 66

TakuM o6pasoM, Afisi AaHHOTO M3NyYeHUs YNCTNEHHOe 3HadeHne H B [KOYnaxX Ha Kunorpamm
MOXET OTnn4YaTbCsl OT D B [KOYNAX Ha KUorpamm B 3aBMCMMOCTM OT 3HadeHun Q n N. [ins
TOro, 4Tobbl n3bexaTb NyTaHWLbl MeXAy NOrMoLWeHHON Jo30M D 1 aKkBMBaNeHTHON o301 H,
crneayeT UCnosb3oBaTh cneunanbHble HaMMEHOBaHUS Af1s1 COOTBETCTBYHOLUNX €4MHUL, TO eCTb
crnegyeT UCMONb30BaTh HaVMEHOBaHME «rPeil» BMECTO [KOYIs Ha KurorpamMmm Ans eavHuLbI
NornoLleHHoN A03bl D 1 HAaMEHOBaHME «3MBEPT» BMECTO AXOYJb Ha KUorpaMm ANns eanHULbI
3KBMBArEeHTHOM 003bl H.

18-a FKMB, 1987 r.

= [peacTosiee n3sMeHeHUe NpeacTaBneHuin BonbTa u oma (CR, 100 n Metrologia, 1988,
25, 115)

Pesonwouusn 6
18-a NeHepanbHas KoHgdepeHUusa no mepam 1 Becam,
npuHMMasi BO BHUMaHue

e YTO BCeMUpHoe euMHoo6pa3Me n pgonroepemMeHHas CTabuNbHOCTb  HaUMOHAamNbHbIX
BOCMNPOU3BEAEHUINA 3NEKTPUYECKUX €OUHUL, OYEeHb BaXKHbl [ONs Hayku, TOProsnu u
NPOMBbILLSIEHHOCTN, KaK C TEXHUYECKON, TaK U IKOHOMUYECKOM TOYKM 3peHus,

e YTO MHOrMe HaluoHarnbHble nabopatopum Ucnonb3yT addekT [ko3edcoHa U HaYMHaT
MCnonb3oBaTh KBaAHTOBbIM adhdekT Xonna ans nogdepXkaHusi COOTBETCTBEHHO eAuHUL
BOMbTa M OMa, MOCKOMbKY 3TO obGecneymBaeT Haumyylne rapaHTMM OONroBPEMEHHOMN
CcTabunbHOCTH,

e UYTO B CBSA3N C BAXHOCTbK KOFEPEHTHOCTU eOUHUL U3MEPEHU PasfUYHbIX hrU3n4eckux
BEMWUYMH, 3HAYeHUsl, MNPUHATbIE AN 3TUX JTarloHOB, [AOIMKHbI Kak MOXHO TovHee
cornacoBbiBaTbcs ¢ S,

e YTO pe3ynbTaTbl HeAaBHUX U TEKYLLUNX SKCMEPUMEHTOB NO3BOJIAT YCTAHOBUTb NpnemMinemblie
3Ha4YeHna, yaoBneTBOpUTESIbHO COBMECTUMbIE C Sl, ana KOS(*)C*)I/ILLVIGHTOB, KOTOpble
CBA3bIBAOT 3TN 3q3CbeKTbI C COOTBETCTBYHOLNMWU INEKTPUHECKMMU eanHNLamu,
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npusbiBaeT nabopatopun, paboTbl KOTOPLIX MOFYT MNOMOYb B ONpeaeneHun koadpuumeHTa
HanpsbkeHne/qactota ans addekta [xosedcoHa n koachdumumeHTa HanpskeHne/Tok ans
KBaHTOBOro acpcpekTa Xonna, MakcnmarnbHO MOOMNn3oBaThb Takne paboTbl M 6€3 npomeaneHus
nponHdgopmmpoBaTb 06 ux pesynstatax MKMB, n

paet ykaszaHme MKMB «kak MOXHO ObicTpee pekoMeHOoBaTb 3HaYeHUs Ansg  3Tux
K03(hPULMEHTOB BMECTE C AATON MX OAHOBPEMEHHOIO BBEAEHMUS B NPAKTUKY BO BCEX CTpaHax;
3TN 3HAYEHNS SOMKHbI ObITb 0OBbSABMEHBI, HE MEHEE YEM 3a o4 A0 X NPUHATKS 1 aHBapsa 1990
r.

MKMB, 1988 r.

= [IpeactaBneHne BonbTa Ha ocHoBe adchekTa [HkozedcoHa (PV, 56, 44 n Metrologia,
1989, 26, 69)*

PekomeHpauus 1
MexayHapoaHbii KomuteT mep n Becos,

AENCTBYA COrMacHO ykasaHuaM, AaHHbiM B Pesontoumn 6 18-om TKMB o npeacrosiwmx
N3MEHEHUNAX 3TaroHoB BoNnbTa 1 OMa,

npunHUMana BO BHUMaHue,

e YTO TLlATeNbHOE M3y4YeHue pe3ynbTaToOB CaMblX MOCMEeAHUX onpeaeneHuin NpUBOAUT K
3HaveHuto 483 597.9 I'Tu/B gnsa koHcTaHTbl [xo3edcoHa, Ky, To ecTb ANns KO3 dULmMeHTa,
CB$13bIBALLLETO YACTOTY M Pa3HOCTb NOTEHLMANOB, COOTBETCTBYHOLLYIO LWary n = 1 addekra
[xosedcoHa,

e 41O 3adhdpekT [xo3edcoHa, BMECTE C ITUM 3HAYeHMeM K,, MOXET MCMNOonb3oBaTbCs AN
CO3[aHusi aTanoHa CpaBHEHMWS ANEKTPOABUXKYLLEW CUMbI, UMEIOLLLETO CPEAHEKBAAPATUYHYIO
HeonpeneneHHOCTb  BOCMPOM3BEOEHMS  BOSMbTa, OLEHMBAEMy kak 4 107, u
BOCMNPOU3BOAMMOCTb KOTOPOr0O 3Ha4YMTENbHO NyyLle,

peKkoMeHAayeT

e npuHATL 483 597,9 T U/B TOYHO B kKa4yecTBe YCNOBHOro 3HavyeHusi, 06o3Havaemoro Ky.go Ans
KOHCTaHTbl [)ko3edcoHa, Ky,

e LCMONb30BaTh 3TO HOBOE 3HaYeHME, Ha4nHas ¢ 1 aHBaps 1990 r., HO He paHee, NSt 3aMeHbl
3Ha4YeHuin, Ncnornb3yemMblx cenyac,

e Ycnonb3oBaTb 3TO HOBOE 3HA4YeHWe, HauuHasi ¢ 3ToW gaTbl, BceMu nabopaTopusiMu,
KOTOpble OCHOBBLIBAIOT CBOM W3MEPEHUs] 3MEeKTPOABWXYLLEW cunbl Ha addekTte
[xosedcoHa, 1

e C TOro e OHA BCeM OpYyrnm nabopaTtopmsam cornacoBaTtb 3HaA4YeHMA MX NabopaTopHbIX
3TaJfiIoHOB CpaBHEHUA C HOBbIM NMPUHATBLIM 3HA4YEeHNEM,

cymTaeT, 4TO0 B 00603pMMOM 6yﬂ,yl.l.lEM He 6yneT HeobX0AMMOCTM B W3MEHEHUU ITOro
PEKOMEHL0BAHHOIO 3Ha4YeHNA KOHCTaHTbl [xo3edcoHa, u

obGpalyaeT BHMMaHue nadbopatopun Ha To, 4TO HOBOE 3Ha4yeHue Ha 3,9 I'Tu/B, nnn Ha 8 10'6,
6onblue YeM 3HayYeHue, AaHHoe B 1972 r. KoHcynbTaTUBHBIM KOMUTETOM MO 3NEKTPUYECTBY B
Heknapauun E-72.

= [lpeacraBneHne oma Ha ocHoBe kBaHToBoro addekra Xonna (PV, 56, 45 n Metrologia,
1989, 26, 70)*

PekomeHaauus 2
MexayHapogHbii KomuTeT Mep 1 BECOB,

AENCTBYA COMMacHo YykasaHuaM, AaHHbiM B Pesonoumn 6 18- TKMB o npeacroswmx
N3MEHEHUAX 3TaroHoB BonbTa 1 oMma,

yunTbiBas,

MBMB 1 MeTpuyeckas KoHseHuus

* 26-1 TKMB B 2018 1.
(Pesomronust 1, cm. c. 81)
OTMEHMIIA TIPHHSITHE
ycnoBHoro 3HaueHus 1s K.

Ha 89-oM 3acemanuu B
2000 r., MKMB
TIOJITBEPIHII ACKIAPALHEIO
22-oro 3acenanns CCEM
00 UCTOB30BAHIH
3HA4YEHHs KOHCTaHTHI (HOH
Kiutnunra.

* 26-1 TKMB B 2018 1.
(Pesomronust 1, cm. c. 81)
OTMECHMIIA TIPHHSITHE
ycnoBHoro 3HaueHus 1s K.
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e 41O GONBLUMHCTBO cyuiecTBytonx nabopaTopHbIX  3TANOHOB  CpaBHeHUs  Ans
conpoTuerieHna 3Ha4YnUTENTIbHO NSMEHAKOTCA CO BpEMEHEM,

e YTO NabopaTopHble 3TaNoHbl CPaBHEHUS AN CONPOTUBMNEHUS, OCHOBaHHbIE Ha KBAaHTOBOM
adhdpekTe Xonna, 4OMKHbI ObITb CTabWbHbI U BOCNPON3BOAUMBI,

e YTO AeTanbHOE W3y4YeHue pe3ynbTaToB MOCHeAHUX onpeaeneHuii NpUBoaNT K 3HAYEHUIO
25 812,807 Om gnsa KoHcTaHTbl poH KnuTumHra, Rk, TO eCTb ANs OTHOLUEHUS pPa3HOCTU
noTeHumnanos Xonna K TOKy, COOTBETCTBYOLLEMY nnaTto i = 1 B kBaHTOBOM adpdpekTe Xonna,

® Y4TO KBaHTOBbI 3pheKT Xonna, BMECTE C 3TUM 3Ha4YeHneM Rk, MOXET MCNONb30BaTbCA AN
C03[aHus aTanoHa ConpoTUBIIEHUS, UMEIOLLLErO CPeAHEKBAAPATUYHYIO HEONpPeaEeNeHHOCTb
BOCMPOU3BEAEHNSI OMa, OLEHMBaeMyl Kak 2 - 107, n BOCMPOU3BOAMMOCTb KOTOPOro
3Ha4YUTENbHO nyyLue,

peKkoMeHAayeT

e npuHATb 25 812,807 OM TOYHO B kKa4eCcTBe YCNOBHOMO 3HaYeHusi, 0603Havaemoro kak Rk-go,
Ons KOHCTaHTbl oH KnutumHra, Rk,

e Mcnonb3oBaTb 37O 3Ha4veHue ¢ 1 sHBapsa 1990 r., HO He paHee, BO Bcex naboparopusx,
OCHOBbIBaILLMX CBOM U3MEPEHUS CONPOTUBIIEHUS HA KBaHTOBOM adhdekTe Xonna,

e C TOro e [HS BCeM ApYrum nabopaTopusim corfiacoBaTb 3HauYeHUs CBOMX N1abopaTopHbIX
3TarnoHoB cpaBHeHUs ¢ Rk.go,

e MpKU MCMNOMb30BaHNN KBAHTOBOro adpdpekta Xonna aAna cosgaHnsa nabopaTtopHOro atasnoHa
CpaBHEHUs AOna CconpoTMBReHusi, nabopaTtopusiM cnegoBaTb MHCTPYKUMAM camMoro
nocnegHero  uM3gaHMA  TeXHUYEeCKoro pykosoacTBa MO HaAeXHbIM  U3MepeHuam
KBaHTOBaHHOI0 CONPOTUBMEHNst Xonna, pa3paboTaHHoOro KOHch'IbTaTVIBHbIM KOMWUTETOM Mo
ANEeKTpn4ecTBy n onybnnkoBaHHOro Me)K,CI,yHapO,D,HbIM Oopo Mep 1 BeCOB, 1

cuuTaeTt, 4To B 0603pyMoM OyayLleM U3MEHEHUS PEKOMEH0BAHHOIO 3HAYeHUs1 KOHCTaHTbI
oH KnutumHra He notpebyeTca.

MKMB, 1989 r.

= MexayHapoaHasa TemnepaTypHas wkana 1990 r. (PV, 57, 115 n Metrologia, 1990, 27, 13)

PekomeHaauus 5 KenbBun 6611
N nepeonpeeneH Ha 26-it
MexayHapoaHbii KomnuTeT Mep 1 BECOB, I'KMB B 2018 .

penicteys cornmacHo Pesonouun 7 18-n TKMB (1987), npuHumaeT MexayHapoaHy (Pesomory 1, em. ¢. 81).

TemnepatypHyto wkany 1990 r. (MTLW-90), 3ameHstowyo MexayHapoaHyo MpaKkTU4ecKyto
TemnepatypHyto wkany 1968 r. (MMTLL-68).

MKMB oTmeuaeT 410, N0 cpaBHeHuto ¢ MIMTL-68, MTLLU-90

e npoporkeHa B obnactb HU3knx Temnepatyp go 0,65 K, n, cnegoBaTensHo, Takke 3aMeHseT
EPT-76 (IlpeaBaputenbHyto mKany HU3KUX Temmepatyp 1976 r.),

e (CylleCTBEHHO nydulee cornacosaHa C COOTBETCTByWLWMMU TepMoanHaMUYECKUMUN
TemMnepartypamu,

e o06nagaet Oonbluen HENPEPLIBHOCTbIO, TOYHOCTLIO N BOCMPOM3BOAMMOCTBIO Ha BCEM ee
nHTEepBane u

e UMMeeT noguHTepBasbl U anbTepHaTUBHbIE onpeaerieHna Ha HEKOTOPbIX UHTepBanax, 4To
3Ha4YUTENbHO ynpouwlaeT ee UCnofib3oBaHMe.

MKMB Takke oTmeuvaeT 4TO, Bcrneg 3a Tekctom MTLU-90 Obinn paspaboTtaHbl euwe gea
nokymeHTa, JononHumenbHasa uHgopmayus no MTLW-90 (Supplementary Information for ITS-
90) u Memodsi annpokcumauyuu MTIL-90 (Techniques for Approximating ITS-90). 3Tu
OOoKyMeHTbl 6yayT onybnukosaHbl MBMB 1 6yayT nepuoanyeckn 06HOBASATLCS.

MKMB pekomeHayeT
. ¢ 1 anBapsa 1990 r. sctynaet B cuny MTLU-90 n

. C TOon e gatbl oTmeHaTea MIMTLU-68 n EPT-76
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19-a FKMB, 1991 . Ha3zaHus 3enTO 1 3€TTa
TIOJIy4CHBI U3 CECIITO,
= [lpuctaBku CU: 3eTTa, 3ento, notra n nokrto (CR, 185 n Metrologia, 1992, 29, 3) COOTBETCTBYIOLLEE YHCIY
ceMb (cempMast CTerneHb
Pesoniouusn 4 ot 10%) u Gyksa «3»

moAcTaBJICcHA BMECTO
OYKBBI «C» BO U30€KaHUE
JIBOITHOTO

pewaeTt ,D,O6aBVITb B nepeYvyeHb NpmnucTaBokK Sl, ncnonb3dyeMbiX ANnA KpaTHbIX U O0NbHbIX eANHNUL, HCIIONIb30BAHNS GYKBbI
npuHatein 11-n FTKMB, Pe3ontouusa 12, naparpad 3, 12-n '/KMB, Pesontouns 8 «Cc» Kak 0003HaYEHHs.
HazBanus HoKTO M MOTTA
00pa3oBaHbI OT OKTO,
COOTBETCTBYIOIIECE YUCITY

19-a NeHepanbHaa KoHdepeHunsa no mepam n Becam

n 15-n F’KMB, Pe3ontouusa 10, cnegytoLime npucTaBku:

MHoxuntenb MpuctaBka O603HaveHune BoceMb (BochbMast
1 cremens ot 10%); OykBa
10 3eTTa 3 «n» 106aBIeHa BO
1 0-21 senTo N n30ekKaHue
HCIIOJIb30BAaHUS 6yKBl>I
10% noTtTa n «0» Kak 0003Ha4YeHUs,
24 HOCKOJ’ILKy €€ MOXXHO
10 MNOKTO "

CIIyTaTh C YUCJIOM HOJIb.

20-a F'KMB, 1995 .

= OTmeHa knacca gononHutenbHbix eauHuy Sl (CR, 223 n Metrologia, 1996, 33, 83)
Pesontouus 8

20-5a NeHepanbHasa KoHdepeHuna no mepam n Becam ,

NpUHUMas BO BHUMaHMe,

e 410 11-a 'KMB B 1960 r. B Pesontounn 12 no MexxgyHapogHon cucteme eanHuL, pasgenuna
eouHuubl Sl Ha TpuM  Knacca: OCHOBHble eAWHWUbl, MPOU3BOAHbIE eAuHULbl W”
[OMNOMHUTENbHbIE eAUHNLLI, NOCIEeAHME BKIHOYAT paavaH u ctepaguan,

e YTO CTaTtyC AOONONHUTENbHbIX eAWHUL NO OTHOWEHUK K OCHOBHbIM eaunHuuam u
npon3BoaHbIM eanHULaM BbIi3blIBA€T CNOPbI,

e yto MKMB, B 1980 r., obpaTuB BHMMaHME Ha TO, 4YTO HEOAHO3HAYHbIA cCTaTyC
OOMOMHUTENbHbIX  €AWHWL, HapyllaeT BHYTPEHHIO KorepeHTHocTb Sl, B cBoen
Pekomenpgauum 1 (CI-1980) umHTepnpeTMpoBan [AOMONHUTENbHbIE eAuHuubl B Sl Kak
6e3pasmMepHble NPOV3BOAHbIE €AVHULIbI,

ono6pAs nHTepnpeTaumto, AaHHyo MexagyHapoaHsiM KomuteTtom B 1980 1.,
nocrtaHoBnseT

e paccmaTpuBaTb OOMOMHUTENbHbIE eauHuubl S|, a MMeHHO pagvaH U cTepaguaH, Kak
Ge3pa3mepHble NPOU3BOAHbIE €AVHNLbI, Ha3BaHUs U 0603HaYEeHNs1 KOTOPbLIX MOTYT, HO He
06513aTenbHO, UCMONb30BaTbCA ANs BblpaXeHus ApYrx npousBOAHbIX eavHuy S, korga
370 yao6Ho,

e 1, criegoBaTernlbHO, OTMEHUTL KMacc AOMNOMHUTENbHbIX €AMHUL, Kak OTAENbHbIN Knacc B Sl.

21-a FKMB, 1999 r.
= OnpeaeneHue kunorpamma (CR, 331 n Metrologia, 2000, 37, 94)
Pesonwouusa 7
21-a leHepanbHasa KoHdepeHuns no mepam 1 Becam,
yuuTbiBas

e HeobxooumocTb 0GecneynTb AONroBpeEMEHHY cTabunbHOCTL MexayHapoaHoN cuctembl
eouHuy (Sl),

e ECTECTBEHHYH HeonpedeneHHOCTb [OOMroBpeMeHHOW  cTabunbHOCTM  apTedakTa,
onpeaensawLero eavHNLy Maccbl, OHY U3 OCHOBHbIX eauHuL, Sl,

e CBA3a@HHYKD C 3TUM HeonpeaesneHHOCTb ,CI,OJ'IFOBPEMGHHOVI cTabunbHOCTH apyrux Tpex
OCHOBHbIX eauHuL S|, 3aBUCALLMX OT Kunnorpamma, a UMeHHO, amMmnepa, Mona U KaHgenbl,
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o yXe UMEKLMNCS NpOorpecc B psae pasfnyHbIX 3KCNEPUMEHTOB, MPOBOAMMBIX C LIENbIO
CBA3aTb eAnHNLY Maccbl ¢ yHAaMEHTanbHbIMU MY @aTOMHbBIMW KOHCTaHTaMu,

e XenaHue umeTb Gonee ogHoro cnocoba OCYLLECTBIIEHUSA TAKOMN CBA3MN,

pekoMeHAyeT HauMoHasbHbIM NabopaTopusiM  MPOAOIKUTE  paboTbl MO YNyYLEeHWo
3KCMNEPVMEHTOB, KOTOPbIE MPUBA3LIBAIOT eAMHMLY MAcChl K oyHAaMeHTanbHbIM UM aTOMHbIM
KOHCTaHTaM, uMmesi B Buay Oyayliee nepeonpeneneHve kunorpaMmma.

= CneumnanbHoe Ha3BaHWe ANA NPOU3BOAHOW eAuHMLULI S| Monb B ceKyHAy, KaTan, ans
BblpaXkeHUs akTUBHOCTU KaTtanu3atopa (CR, 334-335 u Metrologia, 2000, 37, 95)

Pesontouusa 12

21-a leHepanbHasa KoHdepeHUuns no mepam 1 Becam,
NpUHUMasi BO BHUMaHue

e BaXHOCTb AN 340pOBbs U 6e30nacHOCTM YernoBeka obneryeHne MCnonb3oBaHWsA eauHUL
S| B MmegnuuHe n 6uoxmmmm,

e 4TO He BXxopaswas B S| eamHuua, HasbiBaemas «efuHuua», o6o3HayveHne U, paBHas 1
MKMOIb * MMH_1, KOoTopasi He KorepeHTHa ¢ MexagyHapogHon cuctemon eauHuy Sl
nosnyyumna LMpokoe pacnpocTpaHeHne B MeauumHe n Guoxummum, HavmHas ¢ 1964 r., gns
BblpaXkeHWs1 akTUBHOCTU kaTanusaTtopa,

e YTO OTCYTCTBME CMeLManbHOro HassaHus AN KOrepPeHTHON NPOM3BOAHON eaAnHULbI S| Monb
B ceKyHAy NPUBENO K TOMY, YTO pe3ynbTaThl KMMHUYECKUX U3MEPEHUI AalOTCA B PasnnyHbIX
MECTHbIX eAnHuLaX,

e Y4TO MeXxayHapoaHbIMU coro3amu COOTBETCTBYHOLUNX obnacten HaCTOATENIbHO
pekomeHayeTCAa ncnofib3osaHne eanHnL S| B MeanUMHe U KIMHUYECKOW XUMUMK,

e uyTOo MexayHapoaHas deaepauns KMUHUYECKOW XUMUM U naBGopaTopHOW MeauLUHbI
obpalwianack ¢ npocb6oit B KoHCynbTaTUBHLIA KOMUTET MO eAuHWLAM PeKoMeHO0BaTb
cneuuanbHoe HasBaHue kaTtan, o6o3HayeHne KaT, Ang eauHuLbl S| Monb B CEKyHAY,

® YTO XOTS yBENUYEHME KoNnyecTBa crneunanbHbiX HAMMEHOBaHUA NpeacTaBnseT yrpo3y Ang
S|, ansa cny4yaes, CBSI3aHHbIX C YeNIOBEYECKMM 300pOBbeM M Ge3onacHoCTbio, AenaeTcs
uckntoveHne (15-a leHepanbHas koHgepeHuus, 1975 r., Pesonouns 8 n 9, 16-a
eHepanbHas koHdepeHuns, 1979 r., Pesontouus 5),

oTMeuasi, YTo HaMMeHoBaHue KaTan, obosHadeHue kat (kat), ucnonbayercs aAna eauHULsl Sl
MoJSib B cekyHay Gonee 30 neT AfA BbIpaKeHUs akTUBHOCTM KaTanusaTopa,

peluaeT NpuHATL cneuvarnbHoe HaumeHoBaHWe kaTar, o6o3HaveHue kaT (kat), ons eauHULbI
Sl, Monb B ceKkyHAy, ONs BblpakeHWsi akTUBHOCTM KaTanuaatopa, ocobeHHO B obGnactax
MeAMNLMHBI U BUOXUMMN,

N peKkomeHAayeT, 4TO NpU UCNONb3OBaHUM KaTana, naMepdemMas BeliMdnHa OO0J1KHa ObITb
onpepeneHa CCbIIKOW  Ha npouenypy wu3MepeHud; npoueagypa UIMepeHua OOoJIKHa
I/IﬂeHTVICbVILI.I/IpOBaTbCFl peaKumeVl MHOWKaTopa.

MKMB, 2001 r.
= «EpuHuubl Si» (PV, 69, 120)

MKMB B 2001 r. ogobpun cnepytowee npeanoxeHme KoHCynbTaTMBHOMO kKoMuTeTa nNo
eouHuuam no noeoay eaunuy Sl (aHrn. “Sl units” n “units of the SI7):

“Mbl NpeanaraeM paccmaTpuBaTh TEPMUH «eAUHULBI SI» Kak NOHATWE, NogpasyMeBatoLLee Kak
OCHOBHblE €AWHULbI, TaK W KOrepeHTHbIe MPOU3BOAHLIE EAMHWLbBI, a TakkKe BCE €AMHMUBbI,
nonyyeHHble fo6aBNEHNEM K HUM PEKOMEHOOBAHHbIX KPATHbLIX Y AOMbHbIX NMPUCTABOK.

Mbl npeanaraeM Mcnonb3oBaTb Has3BaHMEe «KorepeHTHble eauHuubl CU», Korga xenaTtenbHo
OrpaHnYNTb 3HayeHWe TONbKO OCHOBHLIMW eAWHWLAMM U KOrepeHTHbIMU MNPOU3BOAHLIMMU
eanHuuamn.”
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MKMB, 2002 r.

= [lepecmoTp npakTuyeckon peanusauum onpepeneHus metpa (PV, 70, 194-204 wu
Metrologia, 40, 103-133)
PekomeHpgauus 1

MexayHapogHbii KomuTteT Mep 1 Becos,
HanomuHas,
e yt0o B 1983 1. 17-9 TKMB npuHsaina HoBoe onpefeneHve MeTpa;
e yT0 B TOM Xe rogy 'lKMB npussana MKMB
e paspaboTaTb MHCTPYKLUMM NO NPaKTUHECKON peanunsauum meTpa,

L] Bbl6paTb n3ny4vyeHud, KoTtopble MOryTt ObITb pekomeHaoBaHbl KakK CTaHOapTbl AJTUHbI
BOJTHbI OANA VIHTepCbepOMETpVI‘-IECKOFO n3mepeHua OonunHbl n pa3pa60TaTb MHCTPYKUUKN
no nx ncnosib3oBaHuto,

e npogoskaTb paboTbl NO YNyYLLEHWNIO 3TUX CTAHAAPTOB M CO BPeMeHeM pPacLUMpUTL Unn
nepepaboTaTtb 3TN UHCTPYKLMK;

e YTO B COOTBETCTBUM C 3TUM npurnaweHnem MKMB npuHan Pekomengauuio 1 (CI-1983) no
npakTuyeckon peanusauunun (mise en pratique) onpefeneHns meTpa

e YTO MEeTp AOJDKEeH BOCNPOM3BOAUTBLCA OAHUM U3 creayrwmnx MeToaoB:

(a) nocpeactBoM AnWHbI / NyTW, MPOXOOUMOrO MIIOCKON 3fIeKTPOMarHMTHOW BOSHOW B
BaKkyyMme 3a Bpewms {; aTa AANvMHa nony4yaeTcs U3 U3BMepeHHOro BpEMEHH t, C MOMOLLbIO
COOTHOLWEHUs | = Co - { 1 3HAYEeHNs1 CKOPOCTU CBeTa B BakyyMe Co = 299 792 458 m/c,

(b) c noMoLLbIO ANUHBI NIOCKON 3NeKTPOMarHUTHOWM BOMHbI C YacToTow f B Bakyyme A; aTta
ANVMHa BOMHbI NOMy4aeTcs U3 M3MEePEHHOW 4acToTbl f C MOMOLLbIO COOTHOLLUEHMWS
A = co/f 1 3HaYeHNs1 CKOPOCTM CBeTa B Bakyyme Cg = 299 792 458 wm/c,

(c) ¢ nomowpbld OA4HOTO W3  U3NyYeHUN, MepeydYncneHHbIX Janee, ANA  KOTOpbIX
YCTaHOBIIEHHbIE AfIMHA BOJIHbI B BakyymMe WM 4acToTa MOryT UCMONb3oBaTbCs C
yKa3aHHOW HeonpeaeneHHOCTbIo, NPU YCNOBUW CrefoBaHus AaHHOW crneundukaumm
1 OOLLENPUHATON Hagnexallen MeToanke;

e YTO BO BCeX Cllyyasix BBOAATCS BCe HeoGXoaumble MOMpaBku ONA ydyeTa peasibHbiX
YCNOBWI, TaKNX Kak AU pakuus, rpaBuTaums Unm HemaeanbHOCTb BaKyyma;

e 4TO B pamkax obLuel Teopun OTHOCUTENBHOCTU, METP paccMaTpMBaEeTCst Kak eauHMLA
cobcTBEHHOW AnuHbl. CnepoBaTenbHO, €ro onpefeneHve npUMEHWMO TOMbKO B
[OCTaTo4YHO Manow obnactm npocTpaHcTBa, 4YTOObl MOXHO 6bINO0 nNpeHebpeyb
addekTaMn HEOLHOPOOHOCTU rPaBUTALMOHHOIO Nons (OTMETUM, YTO Ha NMOBEPXHOCTU
3emnu 3TOT 3hhekT B BEpPTUKANBHOM HanpaBfieHWU COCTaBMseT NpUbNN3nTENbLHO
1-107° Ha mMeTp). B aTom cnyyae MOXHO y4uTbiBaTb TOMNbKO addeKTbl cneumnanbHom
TEopuM  OTHOCUTENbHOCTW.  JlokanbHble  MeToAbl  BOCNPOU3BEAEHUST  MeTpa
pekomeHgoBaHHble B (b) n (c) onpegensitoT cobCTBEHHbIN MeTp, HO He obA3aTenbHO
Takon xe kak (a). MNoatomy meTton (@) cnegyeT oOrpaHWYUTbL ANUHaMK I, KOTopble
[0CTaTOYHO Marbl, YTobbl MOXHO 6bIno NpeHebpeyb addekTamm, NpeackasbiBaeMbIMy
obLuen Teopnen 0OTHOCUTENBHOCTM, NO CPAaBHEHWIO C HEOMPEAENEHHOCTLI0 peanuaauuu.
[ns pekomeHAaLMn No MHTepnpeTaunm N3MepeHnii, B KOTOPbIX 3TO HE Tak, CM. OT4YeT
Pa6ouen rpynnbl KoHcynbTaTMBHOro komuteTa no BpemeHu u 4dactote (CCTF) no
NnpYMeHeHnto obLlen Teopun oTHocuTenbHoCTU B MeTponorun (Application of general
relativity to metrology, Metrologia, 1997, 34, 261-290);

e 410 MKMB yxe pekomeHgoBana nepevyeHb U3nyyYyeHnn ona aTon uenw;

HanomuHas Takke, 4to B 1992 r. n 8 1997 r. MKMB nepecmoTpena npakTU4ecKyo peanusawmto
onpeneneHust MeTpa;

yuyuTbiBas,

e YTO HaAyKa U TEXHUKa NPoaoSKaKT UCNbITbIBATb HeobXoaAMMOCTb B NOBbILLEHUN TOYHOCTU
peanunsaunmn meTpa,

e yTto Cc 1997 r. B pesynbTaTe paboT B HauMoHanbHbIX nabopatopusix, B MBEMB un B gpyrunx
yuYpexaeHusax onpeneneHsl HOBblE U3MNYYEHUS U CNOCOObLI UX BOCMPOU3BEAEHMS, KOTOpble
[alT MeHbLUVMe HeonpeaeneHHOCTH;
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e YCKOpEHWe [OBWXEHUsI K OMTUYECKOMY AuManasoHy 4acToT B OESTENbHOCTU, CBA3AHHOW C
BPEMEHHOW 3aBMCUMMOCTbIO, a Takke MNpoJoIKeHUe oOLero yBenuuyeHus 4ucna
NPUMNOXEHUN pekoMeHAOBaHHbIX U3NyYeHun (mise en pratique), YTO KacaeTcs He TOMbKO
pasMepHO MeTpOororMm U BOCNPOM3BEAEHUSI METpa, HO W CMNEKTPOCKOMMM BbICOKOTO
paspelleHnss, aTOMHOW W MOMEKYNsipHON uU3nknM, yHAAMEHTaNbHbIX KOHCTaHT U
TENEeKOMMYHUKaLWNIA;

e YTO psii HOBbIX 3HAYEHWA YACTOT C MEHbLUEN HEeONPeAEeNneHHOCTbI, ANs U3NyYeHuin
BbICOKOCTaOUIbHbIX XOMOAHbIX aTOMHbIX WM MOHHBLIX CTaHAApTOB, YXE€ NPUBEAEHHbIX B
nepeyHe pekoOMEHZ0BaHHbIX U3MYyYeHWUd, cernvac cTanu JOCTYMHbIMU, YTO HeAaBHO Gbinu
N3MepEHbI YacTOThl U3MNy4YEeHUI HEKOTOPbIX HOBbIX BUAOB XOMNOAHbIX aTOMOB U MOHOB, U YTO
ObinMM  onpefeneHbl HOBble YTOYHEHHbIE 3HAYEHUS CO 3HAYUTENbHO YMEHbLUEHHOWN
HeonpeaeneHHoCTbo Ans psaa ONTUYECKUX CTaHO4apTOB YacToThl, HA OCHOBE ra3oBbIX
Ayeek, BKM4Yas obnactb AMWH BOMH, NPEACTaBMsOLWY0 WHTEpPec AN ONTUYECKMX
TEeNEeKOMMYHUKaLWIA;

e 4TO HOBble MeToAbl (PEMTOCEKYHAHOW YacTOTHOM rpebeHKn MMEKOT OYEBUOHYIO BaXHOCTb
ONsi 4acToTbl BbICOKOCTAOWUIMbHBIX OMTUYECKMX CTAHAAPTOB 4YacToThl, ANS cTaHaapTta
YyacToThbl, peanusytowlero cekyHay Sl, 4yto aTm meToabl nNpeacTaBnsAlT cobol yaobHbIN
MeTon M3MepeHus ons obecrneyeHus npocnexuBaemMoctTn kK MexayHapoaHOW cucTeMbl
eauHuy, (Sl), n yto meToa rpebeHkn Takke MoxXeT 06ecneynTb MCTOYHMKM YacTOThl, @ Takke
MEeTOOUKY U3MEPEHUN;

npu3HaeT MeToAbl YaCTOTHbIX PeBEHOK KaK COBPEMEHHbIE U NOAXOAALLME, U peKoMeHayeT

NpoJOIKMUTL UCCNEAOBaHUS A0 MOJIHOrO NOHMMaHWSA NoTeHumana MeToaos;

npuBeTCcTBYeT noATBepXaeHna npaBuIiibHOCTU MeToda I'pe6eHKVI, ocyulecTBnaemMoro B
HacTodAllee BpemMd, nyTeM CpaBHEHUA C APYrMMN MeTodaMN YaCTOTHbIX LlenoYek;

coBeTyeT HaluMOHallbHbIM METPOJIOTMYEeCKUM UHCTUTYTaM N OPYrMm J'IaGOpaTOpVIF!M [oBecTn
meToa I'peGeHKVI 00 HamBbICLLUEro 4OCTUXMMOTIo YPOBHA TOYHOCTU, a TaKXXe UCKaTb ynpoLleHna,
KOTOpPbIEe NOATOJNIKHYT K LULMPOKOMY NMPUMEHEHUIO;

pekomMeHayeT
. . * [lepeuenn
e 3aMEHUTb nepedYeHb pPeKOMEeHOOBaHHbIX M3nyvyeHun, pfaHHeimi MKMB B 1997 . PEKOMEHJIOBAHHBIX
(PekomeHgaums 1 (CI-1997)) nepeyHeM n3nyyeHuin, NpuBeaeHHbIM Janee*, cogepxalimm H3ITyYeHHUiA,
e 0BHOBMEHHbIe 3HAaYeHWs YacToT xonoaHoro atoma Ca, atoma H 1 3axBa4yeHHOro noHa Pexomenpamns 1 (CI-
srt 2002), mpuBezen B PV,
r 70, 197-204 u
e  3HaYeHWs 4acToT AN HOBbIX BMOOB XONOAHbLIX MOHOB, BKMOYAs 3axBadeHHbIN MOH Metrologia, 2003, 40,
104-115.

Hg", 3axaueHHbIN 1oH In* 1 3axBaYeHHbI MoH Yb'

e OOHOBNEHHble 3HayeHuss 4YactoT pAans  Rb-ctabunmMsmpoBaHHbIX nasepos, lo-
crabunuanposaHHbix Nd:YAG n He-Ne nasepoB, CHs-ctabunuanpoBaHHbix He-Ne
nasepoB 1 OsO4-cTtabunmampoBaHHbix CO2 nasepoB Ha 10 MKM,

e  3HayeHWst 4acToTbl ANA CTaHO4APTOB, OTHOCSILUMXCS K MOfocam OMTUYECKOW CBSA3M,
Bkntoyasa Rb- n CoHo-cTtabnnunanpoBaHHble nasepsl.

= J3kBuBaneHTHas go3sa (PV, 70, 205)

Cwm. taxxke J. Radiol.
Pekomenpnauus 2 Prot., 2005, 25, 97-100.

MexayHapogHbih KommuTeT Mmep n BeECOB,

NpPUHUMas BO BHUMaHue, 4TO

e COBpeMeHHoe onpefeneHne eavHuubl Sl 3kBMBanNeHTHOM [03bl (3VMBepT) BKOYaeT
MHOXUTENb “N” (npoun3BedeHve Kakmx-nnbo Opyrmx kodPUUMEHTOB), YCTaHOBMEHHbLIN
MexayHapogHow komuccuen no paguonoruyeckon sawmute (ICRP), n

e kaku ICRP, Tak u MexagyHapogHas KOMUCCUS NO paguauMoHHbIM eQUHMLAM U U3MEPEHUAM
(ICRU) npuHsanu pelueHvne yaanutb 3TOT MHOXUTeNb N, Tak Kak NpeacTaBnseTcs, YTo B HEM
Oornblue HeT HeobXoaMMOCTU, U

e coBpeMeHHoe onpeaeneHue Sl ans H, Bkniovatollee MHOXUTENb N, Bbl3biBaeT HEKOTOPYHO
nytaHuuy,

pewaet u3MeHuUTb obbsicHeHWe B Gpowiope ‘Le Systéme International d'Unités (SI)” Ha

cnepytoulee:

BennunHa akBuMBaneHTHoM [[03bl H paBHa npousBedeHWO MorfoweHHon gosel D

MOHM3MPYIOLLIEro M3nyyeHus u 6espasmepHoro koadduumeHta Q (koadduumeHT kavecTtsa),

onpegeneHHoro ICRU kak pyHKUMSA NMHENHOro nepeHoca aHepruu:
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H=Q-D.

Takum obpasom, Anst JaHHOro n3nyvyeHusa 4YncneHHoe 3HaveHmne Hs DKOYNAX Ha Kunorpamm
MOXET OTNnMYaTbCA OT 3HadeHnss D B KOynAaX Ha KunorpamMmm B 3aBUCUMOCTU OT BENMUYUHDI Q.

[lanee KOMUTET pelwaeT OCTaBUTbL NocregHee npeanoxeHne B 06 bACHEHUN cnegyrownm:

Bo nsbexaHne BO3MOXHOW MyTaHULbl MeXAy NOormnoweHHon fo3on D 1 akBUBaneHTHOW 40301
H cnepyeT vcnonb3oBaTh crneuuarnbHble HaMMEHOBaHUS AN COOTBETCTBYHOLWMX eanHUL, TO
€CTb HauMeHOBaHWe «rpel» cregyeT MUCNonb3oBaTb BMECTO «KUIOrpamMm Ha [KOynb» Ansi
eaQuHUUBl MnornoweHHon [o3el D, a HavMeHOoBaHME «3MBEPT» — BMECTO «PKOyNb Ha
Kunorpamm» Onist eAnHULbl 3KBUBaneHTHOM 0o3bl H.

MKMB, 2003 r.

* [lepecmMoOTp NnepeyHA pekoMeHAOBaHHbIX us3nydyeHun Mise en Pratique (PV, 71, 146 1
Metrologia, 2004, 41, 99-100)

PekomeHpgauus 1
Mexnynapoansiii Komurer mep 1 Becos,
npuHUMasi BO BHUMaHue, 4To

e HeJaBHO CTanuM [OCTYNHbIMW  YTOYHEHHblIE 3HAYEHUs 4acToT WU3NydYeHUn psiga
BbICOKOCTabUIbHbIX CTaHOAPTOB Ha XOMOAHbIX WOHAX, YXe BKIMIYEHHbIX B MepeyeHb
pPEKOMEHA0BAHHbIX U3MNYyYeHWN;

e ObinNM onpefeneHbl YTOYHEHHbIE 3HAYeHWsl 4acToT AN MHEPaAKPacHOro OMTUYECKOro
cTaHgapTa  4acToTbl, OCHOBAHHOMO Ha  ra3oBOM  siYelike B OMNTUYECKOM
TeNeKOMMYHUKaLMOHHOM AuanasoHe, YXe BKIIIOYEHHble B MepeyYeHb pekoMeHOyeMblX
N3NyYeHun;

e HedaBHO BrepBble OblM  MNpPOBEAEHbl 4YacTOTHblE W3MEPEHUsl, OCHOBaHHble Ha
hemTocekyHaHON rpebeHke, AN HEKOTOPbIX ra30BO-KaMepPHbIX MOAHbLIX CTaHA4apToB Ans
COCTaBNEHUS AOMNONMHUTENbHOIO NEpPeYHs PeKOMEHAYEMbIX WUCTOYHWKOB, YTO NPUBENO K
3HAYUTENBHOMY YMEHbLLEHWNIO HeoNpeaeneHHOCTH;

npeanaraeT NepecMoTpeTb NepeYveHb PeKOMeHO08aHHbIX U3/1y4eHull, N BKIIOYUTb B HEro

cneaytoulee:

e OOHOBMEHHblE 3HA4YeHWs YacToT [Ansd  KBaApynomnbHOrO nepexoda  OAWMHOYHOTO
3axBayeHHoro MoHa °°Sr* u OKTYMOSbHOrO nepexofa OOWHOYHOIO 3axBa4eHHOro WMoHa
171Yb+;

e 06HOBNEHHoOe 3Ha4yeHne YacTtoTbl CoHo-cTabunuanposaHHoro ctaHgapTta Ha 1,54 Mkm;

e OGHOBNEHHbIE 3HAYEHNS YaCTOT l2-CTabunManMpoBaHHbIX CTaH4APTOB Ha 543 HM 1 515 HM.

22-a 'KMB, 2003 r.
= O6o3HauyeHue gecaTudHoro pasaenurtens (CR, 381 n Metrologia, 2004, 41, 104)

Pesontouusa 10
22-5a eHepanbHasa KoHdepeHuns no mepam n Becawm,
NPUHMMas BO BHUMaHMe, 4TO

e OCHOBHas Uenb MexayHapoaHon cucteMbl eauHnl (Sl) — caenatb BO3MOXHbBIM BblpaXeHne
3HaAYEeHUN BENNYMH NETKO NMOHATHLIM BO BCEM MUPE,

e 3Ha4eHue BENMYUHbBI OObIYHO Bblpa)aeTcqd Kak Y1Crio, yMHOXEeHHOe Ha euHuLy,

e 4acTo uucna, BblpaxawoliMe 3HaYeHWe BEeNUYUHBI, SABMNAKTCSA COCTaBHbIMU YMCNaMu,
VMeoLLMMU Lienyto 1 ApoGHYLO YacTb,

e B Pesontounn 7 9-n FTKMB 1948 r., ykasaHo, 4To “B uncnax, sandaras, comma (dppaHuysckoe
HanucaHue) unu Touka, dot (bputaHckoe HanncaHue) UCnonb3yeTcs TONbKO ANA OTAeNneHns
Lenon YacTtn oT gpobHon”,

e cornacHo peleHunto MexagyHapoaHoro KomuteTa npuHstomy Ha 86-m 3acegaHum (1997 r.),
MBMB ceiyac ucnonb3dyeT TOYKY (Ha CTPOKe) B KayecTBe AECATMYHOro pasgenurens BO
BCEX aHrMNosA3bIYHbIX BEPCUAX CBOUX MyGnukauui, B TOM YMClie B aHrM0A3bIHOM TEKCTe
Bpowtopbl S| (ocHoBHOro MexayHapogHoro cnpaso4vHuka no CU), a 3ansatas (Ha cTpoke)
ocTaeTcs AeCATUYHbIM pasgenurenem Bo Bcex Nybnukaumsax Ha dppaHLy3ckom si3blke,
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HECMOTpPA Ha TO, YTO HEKOTOpble MeXAyHapoAHble CTPYKTYpbl MCNOMb3YHT 3anATyi0 Ha
CTPOKE KaK AeCATUYHbIN pasgenuTens B CBOEN OOKyYMeHTauunn Ha aHIMUNCKOM A3blKe,

e 1 Oonee TOro, HekoTopble MeXOyHapoAHble CTPYKTypbl, B TOM 4uCNe W HEKOTOopble
MeXayHapo4Hble opraHu3auun no ctaHgapTm3aunmn, ncnonb3dyrT 3anATy0 Ha CTPOKEe Kak
OECATUYHbIN pa3fgennTenb BO BCEX A3blKaX,

e MpeanncaHune ncnonb3oBaTb 3aNATYH0 Ha CTPOKe B Ka4yeCTBe AeCATUYHOro pasgenntena Bo
MHOIMX A3blkaX npuBoAUT K KOHCbI'IVIKTy C o6LEeNpPMHATBIM UCMOMb30BAHMEM TOYKM Ha
CTpOKe, B Ka4yeCTBe OeCATUYHOIo pa3aennTtend B 3TUX A3blkax,

e B HEKOTOPbIX A3blKaX, SABMAIOLWMXCS HaLMOHaNbHbIMK Ana 6onee Yem OOHOWM CTpaHbl, B
KayvyecTBe AeCATUYHOIo pasaenntena NCNofb3yTCA KaK TOYKa Ha CTPpOKe, TaK 1 3andaTaa Ha
CTpOKe B 3aBUCMMOCTWU OT CTpaHbl, NMpU 3TOM B HEKOTOPbIX CTpaHaX, MMerLnx bonee
OOHOro HaunoHasrbHOro 4A3blka, B 3aBUCUMOCTU OT A3blKa UCNOJIb3YHOTCA KaK TOYKa Ha
CTPOKe, TaK N 3andaTaa Ha CTpoKe,

3asaBnseT, YTO B Ka4eCcTBe OeCATUYHOro pasaenutena crnegyet Ucnosib3oBaTtb UMMM TOYKY Ha
CTpOKe unun 3anartyto,

NOBTOPHO NoATBepXKAaeT, UTO Kak ycTtaHoBrneHo B Pesontouun 7 9-n TKMB, 1948 r. “uncna
MOryT ObITb pa3buTbl Ha rpynnbl MO TpU Ans obrerdyeHust NpoyTeHus; B npobenbl mMexay
rpynnamMu HM TOYKa, HW 3ansaTas He cTaBsaTcs”.

MKMB, 2005 r.

. * KenbBHH ObLIT
= PazbsAcHeHus onpegeneHnsa KenbBuUHa, eAMHUUbI TepMOAUHaAMUYeCKOU TeMnepaTypbl nepeomnpezeieH Ha 26-i

(PV, 93, 235 n Metrologia, 2006, 43, 177-178)* I'KMB B 2018 .
(Pesomromust 1, cwm. c. 81).
PekomeHaauus 2

Mexaynapoaubiit KomureT Mep u Becos,
yuuTbIBas,

® YTO KeNbBWH, eAnH1LA TepMOOUHaMUYECKOM TeMnepaTyphbl, onpeaeneH kak 1/273,16 yactb
TemnepaTtypbl TPOMHOMN TOYKU BOAbI,

e YTO Temneparypa TPOMHOMN TOYKM BOAbI 3aBMCUT OT OTHOCMTESIbHOIO KOSMYeCcTBa M30TOMNOB
BOZOPOAA M KUCNOpoAa, MPUCYTCTBYIOLWMX B UCMONb3yeMoM obpasLie Boabl,

e YTO cenyac 3T0T 3PdEKT SABMSETCS MaBHbIM UCTOYHMKOM Habntogaemblx konebaHuin
pasHbIX peanuaaunin TPOMHOW TOYKN BOAHI,

npuHUMaeT peLleHue,
e YTO onpepeneHne KenbBrHa OTHOCUTCS K BOAE CO crnelmanbHbiM N30TOMHLIM COCTaBOM,
e YTO 3TOT COCTaB TaKoW:
0,00015576 monb 2H Ha monb 'H,
17 16
0,0003799 monb ‘O Hamonb Own
0,0020052 monb 80 Ha Monb 160,

KOTOpbIA SBNSIETCH COCTaBOM CTaHAapTHoro obpasua ycpegHeHHOW MpUpPOOHON BOAbI
MexgyHapogHoro areHTcTBa no atomHon aHeprun (VSMOW), pekomeHgoBaHHbiM IUPAC B
“Atomic Weights of Elements: Review 2000”.

e 4TO 3TOT COCTaB CriefyeT yKka3blBaTb B KOMMEHTapuu K onpeaeneHunto kenbsuHa B bpolutope
S| cnegytowmm obpasom:

“OT0 onpeaeneHne 0THOCUTCA K BOAE, MMEIOLLLEN M3OTOMHBINA COCTaB, TOYHO ONpeAeneHHbIn
cnegylLwmMn COOTHOLWEHNAMMN KonmyecTBa BewecTtsa: 0,00015576 monb °H nHa monb 1H,
0,0003799 monb 0 na monb %0 un 0,0020052 monb 80 na monb °0”.

= [lepecMoTp nepeyvHs pekoMeHAoBaHHbIX uanyvyeHun Mise en pratique (PV, 73, 273 n
Metrologia, 2006, 43, 178)
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PekomeHaauus 3
MexayHapogHbii KomuTeT Mep 1 BeCoB,
npuHUMasi BO BHUMaHue, 4YTo

e HegaBHO npounsoLuio YTO4YHEHUNe 3Ha4YeHUn 4acToT VI3J'Iy‘-IeHVII7I HEKOTOpPbIX
BbICOKOCTabUNbHBLIX 3TANIOHOB Ha XOSMOAHbIX MOHAxX U atomax, YyXe yKa3aHHbIX B nepe4vHe
pekomMmeHAOoBaHHbIX I/ISJ'Iy‘-IeHMIZ;

e onpeaeneHbl YTOYHEHHble 3Ha4YeHUA 4acToT MHdpPaKpacHbIX CTaHAApTOB ONTUYECKOW
4YacTOTbl, OCHOBaHHbIX Ha ra3oBbIX A4elkax, B AnanasoHe onTU4eCcKmx TeﬂeKOMMyHVIKaLI,IAIh,
yXe BHeCeHHble B nepevYeHb pekOMeHOOBaHHbIX VI3J'Iy‘-IEHVIl7I;

e onpeaneneHbl YTOYHEHHble 3Ha4YeHuUA 4acToT HEeKOTOpPbIX NOOHbIX [a30BO-KaMepHbIX
9TalOHOB, Yy>XX€ BHECEHHbIX B OOMONHUTENBHBIN CMMCOK PEKOMEH0BAHHbLIX MCTOYHMKOB;

e YaCTOTHbIMU U3MEPEHNAMU, OCHOBAHHbIMWU Ha q)eMTOCSKyH,D,HOVI rpebeHke, Bnepsble Obin
onpefeneHbl 4acToTbl HOBbIX XOSNOAHbIX AaTOMOB, aTOMOB B OnWMXHEN MHdpaKpacHowm
obnactu un MOJneKkyn B Anana3oHe onTUu4eCcKux TEJ'IEKOMMyHMKaLI,VIVI;

NPUHMMaeT peLleHune, YTo NepeyveHb PEKOMEeHO08aHHbIX U3y4YeHul cnegyet nepecMoTpeTh,
BKIIOYMB B HEro crneaytoulee:

e OOGHOBNEHHbIE 3HAYEHMS 4acToT KBa4pynoJZibHOro nepexoga OAMHOYHOIoO 3axBa4Ye€eHHOro
NOHa 8BSF+ , KBagpynonbHOro nepexoga OAWMHOYHOINO 3axBa4Ye€HHOro WOHa 199Hg+ n
KBagpynosnbHOro nepexoga oAMHOYHOro 3axsa4e€HHoOro MoHa 171Yb+;

e HOBble 3Ha4YeHus YacToT Ans nepexona atoma Ca;

e HOBble 3Ha4YeHust YacToT ans CaHo-cTtabunuanpoBaHHoro ctaHgapTa Ha 1,54 MKw;
e HOBble 3Ha4YeHus YacToT Ans |2-ctabunusmpoBaHHoro ctaHgapTa Ha 515 Hu;

e pobaBneHue nepexona atoma 8Sr Ha 698 HM;

o pobaBneHne AByx(OTOHHOrO Nepexoaa aToma 8Rb Ha 760 HM;

e foGaBneHue nonockl ?CoHz (v1 +v3) n nonoc 3C,H; (v1 +v3)m (v1 +v3 +v4 +v5)Ha 1,54
MKM.

MKMB, 2006 r.
O BTOpUYHBIX NpeacTaBneHnax cekyHabl (PV, 74, 249 n Metrologia, 2007, 44, 97)

PekomeHpauus 1
Mexaynapoausiit KomuteT mep u Becos,
npUHMMas BO BHUMaHue, 4To

e crieayet onpeaennTb obLmMii NepeyeHb «PekomMeHayeMbIX 3HaYeHUI CTaHAAPTHLIX YacToT
AN NPUMOXEHWW, BKMOYas MpPaKkTUYECKyld peanusauuio MeTpa U BTOPUYHOE
npeacTaBfieHne CekyHabl»,

e coBMecTHasa paboyas rpynna CCL/CCTF (JWG) no Mise en Pratique ansa onpegenexHus
MeTpa U BTOPWUYHbLIX NpeacTaBneHUn cekyHabl Ha CBoeM 3acefaHun B MexayHapoaHOM
Biopo mep 1 Becos (MBMB) B ceHTsibpe 2005 r. o6cyauna Bo3MOXHbIX NpeTeHAEHTOB Ha
BHECEHME B 3TOT NepeyeHb AN BTOPUYHbIX NpeacTaBneHUn CekyHabl,

e Paboyas rpynna CCL/CCTF Ha cBoem 3acefaHun B ceHTabpe 2006 r. paccmoTpena v
obHOoBMMNa 3Ha4YeHWst YacToT nepexoda Ans moHa Hg, noHa Sr, noHa Yb n HenTpanbHoro
aTtoma Sr,

e CCTF B cBoenn PexomenHpgaumm CCTF 1 (2004 r.) yxe pekomMeHAoOBan 4acTtoTy
HEBO3MYLLEHHOIO CBEPXTOHKOrO KBAHTOBOrO rnepexoga B OCHOBHOM COCTOSIHUM ¥Rb kak
BTOPWYHOE NpeaCTaBnNeEHNE CEKYHAbI;

peKkoMeHAyeT uCnonb3oBaTb creaywuune 4acTtoTbl nepexoda B KayectBe BTOPUYHOIo
npeancrtaBneHna CeKyHObl U BKIKOYUTbL UX B HOBbIA MNepeveHb «PeKOMeH/J,yEMbIe 3Ha4YeHuaA
CTaHA4ApPTHbIX 4YacToT ANA NPUIOXEHUKN, BKMOYas npakTn4eckyro peanun3auuro mMetTpa u
BTOPUYHbIE NpeacTaBeHna CeKyHaObl»
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e HEBO3MYLLEHHbI CBEPXTOHKMI KBAHTOBBIN NEpexod OCHOBHOMO COCTOSAHMS 8"Rb ¢ yacroTom
f87Rb = 6 834 682 610,904 324 L W OUEHEHHOW OTHOCUTENBLHOW CTaHOAPTHOW
HeonpeaeneHHoCTbo 3 X 10_15,

e HEBO3MYyLLEHHbIA ONTUYecknn 5s 281/2 - 4d 2D5/2-nepexop, nora %Sr* ¢ vactoton £8srt =
444 779 044 095 484 'y n OTHOCUTENBHOW HEONPEAENEHHOCTLIO 7 X 10_15,

e HEBO3MYLLEHHbIA ONTUYECKUA nepexon 5d"° 6s %Sy (F=0) - 5d° 6s® 2Dsyz (F = 2) noHa
199Hg+ C YacToTon f199Hg+ =1 064 721 609 899 145 'y M OTHOCUTENBLHOW CTaHZAPTHOW
HeonpeaeneHHoCTbo 3 X 10_15,

e HEBO3MYLLEHHbIA ONTUYeckuin nepexon 6s 2311 (F=0)-5d Dy, (F = 2) nona yb* ¢
yactotoit f''Yb" = 688 358 979 309 308 U M OTHOCMTENbHOM CTaHAAapPTHOM
HeonpeneneHHocTbo 9 x 10° 15,

e HEBO3MYyLLEHHbIA OMTUYECKUA nepexos 5s% 'Sy - 5s 5p *Py HenTpanbHOro atoma ¥gr ¢
yactoTon f873r = 429 228 004 229 877 Tu wn OTHOCMTENBLHOW CTaHOApPTHOWM
HeonpeaeneHHocTbto 1,5 x 10,

MKMB, 2007 r.

= [lepecMoTpeHHbIN NepevYeHb peKOMeHAoBaHHbIX uany4vyeHun Mise en pratique (PV,
75, 185)

PekomeHpauus 1
Mexaynapoaubiit KomuteT mep u Becos,
npyUHMMas BO BHUMaHue, 4To:

e yNy4dlEHHbIe 3HAYEHUS YacTOT MOJIEKYN B Auana3oHe ONTUYECKOW CBSA3M, YXKe yKasaHHble
B MnepevyHe cTaHOapTHbIX 4acToT, onpeaeneHbl WU3MEPEHUSIMW 4acTOTbl C MOMOLLbHO
hemMTOCeKYHAHbIX rpebeHok;

e YacCTOTbl MOJIeKysl B AMana3oHe ONTUYECKOW CBA3M Bnepsble Obinu onpeaeneHsbl nytem
n3mepeHna 4acTtoTbl Ha OCHOBeE CbeMTOCGKyH,D,HbIX rpebeHok;

® 4acTOTbl KOHKPETHbIX MOrMOLWEHNA MOOHbIX ras3oBblX s4eek, 6nuskne K onTn4yeckomy
CTaHOapTy 4acToThl 532 HM, GbInNK BNepBble onpeaeneHbl C MOMOLLbI M3MEPEHMUI YaCcTOThl
Ha OCHOBe (beMTOCGKyH,D,HbIX rpebeHoK;

npeanaraeT nepecMoTpeTb NepeYvYeHb CTaH4aPTHbIX YaCTOT, BKMIOYMB B HEIro creaytoulee:

e OOHOBNEHHbIN NepeyeHb 3HAYEeHW 4acTOTbl AMS MONOoChI 2CoH; (v1 + v3) Ha ypoBHe
1,54 MKM;

e [fobaBneHune 3Ha4YeHun YacToTbl ASs NONocChl 12CzHD (2v1) Ha 1,54 MKwm;

. D,O6aBﬂeHMe 3HaA4YeHUN 4acToThl Ana CBEpPXTOHKNUX KOMMOHEHTOB VIO,D,HbIX nepexonos
P(142) 37-0, R(121) 35-0 u R(85) 33-0 npu 532 HM.

23-a 'KMB, 2007

= O nepecmoTtpe PykoBoacTBa no npakruyeckon peanusauum (Mise en pratique)
onpepeneHns MeTpa U pa3paboTke HOBbIX ONTMYECKUX CTaHAApToB YacToThbl (CR,
431)

Pesontouus 9
23-5a eHepanbHaa KoHdepeHuns no mepam 1 Becam,
npUHMMasi BO BHUMaHue, 4To:

e npousownn ObICTpble W BaXHble ycoBepLleHCTBOBaHNUA B CO34aHUWM ONTUYECKUX
CTaHOapTOB 4acTOThl,

e MeTOodbl (beMTOCSKyH,D,HbIX rpebeHok Tenepb OObLIYHO NCNonb3yrTCA AN COOTHECEHUA
ONTUYECKUX N MUKPOBOJTHOBbIX VISI'IyLIeHVIIZ B OAHOM MecCTe,

e HauunoHanbHble MeTponoruyeckme MHCTUTYTbl (NMI) paboTatoT Hag meTogamu cnnyeHus
ONTUYECKUX CTAaHAAPTOB YacTOTbl HA KOPOTKUX PACCTOSHMUSX,

e [N CpaBHEHWS OMNTUYECKUX CTaH4ApPTOB 4acToTbl Heobxoammo paspaboTaTb MeToAbl
ONCTaHUNOHHOTIO ClindYeHnsa Ha MexayHapoaHOM ypoBHe,
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26-1 TKMB B 2018 1.
(Pesomronust 1, cm. ¢. 81)
OKOHYATEJIbHO yTBEPANIIA

e pesitenbHocTb O6beanHeHHON paboyelnt rpynnbl KOHCYnbTaTUBHOMO KOMUMTETa MO ANMHE U nepecmotp CH.
KoHcynbTaTMBHOrO komMuTeTa MO BPEMEHM WM YacToTe MO aHanu3dy 4acToT OMNTUYECKUX
npeacTaBlieHunii CekyHabl,

npuBeTcTBYyeT

e fononHeHus Kk Mise en pratique gns onpefeneHns MeTpa n K NepeyHio pekoMeH40BaHHbIX
na3nyyYyeHun, caenaHHole MexagyHapogHbiM komutetom B 2002, 2003, 2005, 2006 1 2007
rogax,

e wuHMumatuey MBMB Ans noctaHoBKM Bompoca O TOM, Kak CpaBHMBaTb ONTUYECKUe
cTaHOapTbl YacToThl,
pekomeHAyeT, YTOo6bI:

e HMW Bbigenanu pecypcbl Ha pa3paboTKy ONTUYECKMUX CTaHAAPTOB YaCTOThl U UX CIIMYEHNMe,

e MBMB pabGotano Hag koopauHauven MexgyHapogHoro npoekta ¢ yvactuem HMW,
OPUEHTUPOBAHHLIX HA UCCNefoBaHNe METOAO0B, KOTOPbIE MO Obl CRYXUTb AN CIIMYEHUS
ONTUYECKUX CTaHOAPTOB YaCTOThI.

= YTo4YHeHue onpeneneHus KenbBUHa, eAUHULbI TepMO,D.VIHaMVI"IECKOVI TeMnepaTypbl * KeabBHH G

(CR, 432) nepeonpeeneH Ha 26-i
I'KMB B 2018 .

Pesontouusa 10 (Pesomronust 1, cM. c. 81).

23-a NeHepanbHasa KoHdepeHuns no mepam 1 Becam,
npuHMMasi BO BHUMaHue,

e YTO KenbBWH, eAMHULA TEPMOAMHAMUYECKOW TemnepaTypbl, onpeaensieTcsa kak 1/ 273,16
YyacTb TEPMOAMHAMUYECKON TeMNepaTypbl TPOMHOWM TOYKN BOAbI,

e YTO TemnepaTtypa TPOMHOW TOYKM 3aBUCUT OT OTHOCUTEMBHOMO KOMWYECTBa M30TOMOB
BOOOPOAA M KUCTOpoAa, NPUCYTCTBYIOLUX B 06pasLie UCnonb3yeMoii Boabl,

e YTO 3TOT 3hbdeKkT B HaCTosALlee BpeMs SABNSAETCS OOHUM M3 OCHOBHbIX WMCTOYHMKOB
HabntogaeMor N3MeHYNBOCTU MeXay pasnnyHbIMN peann3aumnammn TPOMHOM TOYKM BOAbI,

obpawaer BHMMaHuMe U npuBeTcTByeT peweHne MKMB B oktabpe 2005 roga no
pekomeHaaummn KoHcynbTaTMBHOIO KOMUTETA MO TEPMOMETPUM O TOM, YTO

e onpeferneHune KenbBUHA OTHOCUTCS K BOAE OnpeaerieHHoro N3oTomnHoro coctaea,
e 3TOT COCTaB:

0,000 155 76 Mok 2H Ha Morb 'H,

0,000 379 9 mosib 'O Ha morb 0, n

0,002 005 2 mosb 20 Ha morb '°0,

KOTOpbI/ SABNSETCA COCTaBOM CTaHAapTHoro obpasua ycpegHeHHOW MpUPOOHON BOAbI
MexayHapogHoro areHTctBa no atomMHon aHeprun (VSMOW), kak 3TO pekoMeHOOoBaHO
MexaoyHapoaHbIM  COK30M  TEOPETMYECKONW UM MPUKIagHOM Xumum B "ATOMHbIX Becax
anemeHToB: 0630p 2000, Atomic Weights of Elements: Review 2000",

e 3TOT COCTaB criefyeT yKasbiBaTb B KOMMEHTapuu K onpeaeneHunio kenbenHa B Bpowtope
Sl cneaytowmm obpasom:

«[JaHHOe onpegeneHve OTHOCUTCA K BOAE, WMEKLEN W30TOMHbIA COCTaB,
onpefensieMbli COOTHOLWEHUAMM KonudecTtea BewecTtsa: 0,00015576 monb ’H na
MOIb 1H, 0,0003799 monb 0 na monb 0O n 0,0020052 monb 80 Ha monb 0",

= O BO3MOXHOM MNepeonpeaerneHMn HeKOTOpPbIX OCHOBHbIX eAuHUL, MexayHapogHoun
cuctembl eguHul (CU) (CR, 434)
Pesonouusa 12
23-a NeHepanbHasa KoHdepeHUuns no mepam 1 Becam,
npuHMMasi BO BHUMaHue,
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e YTO B TEYEHMEe MHOIUX NeT HauMoHamnbHble MeTponormdeckne UHCTUTYThl (NMI), a Takke
MBMB npunaranu 3HauyuTenbHble YyCUnNua AN pasBUTUS U COBEPLLUEHCTBOBAHUSA
MexayHapoaHon cuctembl eauHuy, (Sl) nyTem pacliMpeHusi rpaHvL, METPONOTUX C TeM,
4YTOObI OCHOBHbIE eAnHMLbI S| Mornu 6bITb onNpeAeneHbl Ha OCHOBE MHBapWaHTOB NPMPOAbI
— dbyHAaMeHTanbHbIX U3NYECKNX KOHCTaHTaX,

e 4TO N3 CEMM OCHOBHbIX eAnHUL, S| TONBKO KUorpamMmm Mo-npexHeMy onpeaensieTcsi C TOYKM
3peHns maTepuanbHoro aptedakra - MexayHapoAHoro npototuna kunorpamma (2-s F’KMB,
1889 r., 3-a TKMB, 1901 r.) 1 4TO onpeAeneHns amnepa, MOns U KaHOenbl 3aBUCAT OT
Kunorpamma,

e Pesontoumio 7 21-i1 TKMB (1999 r.), B KOTOPOW peKOMeEHO0BaHO, YTOObI «HaLMOHamnbHbIe
nabopaTopun NpoJorkanu CBOW YCUMNNSA MO YTOYHEHUIO 3KCMEPUMEHTOB, CBSI3bIBAOLLIMX
eanHuLy Maccbl ¢ pyHaaMeHTanbHbIMW UMM aTOMHBIMU KOHCTaHTaMu C Lenblo Oyayuiero
nepeonpeaeneHns KunorpaMmma,

e MHOTFOYMCMEHHbIE YCNexu, [AOOCTUTHYTble B MoOcrnegHWe rofbl, B  3KCMEepUMEHTaXx,
CBS3bIBAKOLLMX MacCy MeXAyHapOAHOro mnpoToTMna ¢ nocTosiHHon [navka h wnu
noctosiHHon Asoragpo Na,

* MHMUMATMBLI MO OnpefeneHuio 3HavyeHns psaa COOTBETCTBYHOLMX (PyHAaMeHTanbHbIX
KOHCTaHT, BKntoyas paboTy no nepeonpeneneHnto NoctosHHon bonbumana, ks,

e YTO B pesynbTate [OOCTUTHYTbIX YCMEXOB WMEKTCH 3HaYMTEeNbHblEe MNONOXUTENbHbIE
nocneacTsusa Ans, U NoTeHuuanbHble NpeMMyLLecTsa oT nepeonpeaeneHus Kunorpamma,
amnepa, KenbBuHa U Mons,

e Pekomengaumio 1 MexayHapogHoro Komuteta (C1-2005) 3acenaHus B oktsabpe 2005 r. n
pa3nuuHble PekomeHgauun KoHcynbTaTUBHBIX KOMUTETOB MO BOMPOCY NepeonpeaeneHns
O[JHOW U HECKONBKNX OCHOBHbIX eanHul, Sl,

oTMmevasi,
e 4yTO nOGble M3MEHeHWs B onpegeneHusx eavHuy Sl gommkHbl GbiTb  OrpaHWYeHbl
HENpPOTUBOPEYMBOCTbIO,

e enaTtenbHOo, YTOObI onpeaeneHns OCHOBHbIX eAMHUL, O6binn NIerko NOHMMAaeMbI,

e paboty MexayHapogHoro KomuteTa 1 KoHCynbTaTUBHbBIX KOMUTETOB,

e HeobGXOAMMOCTb MOHUTOPUHIA pe3ynbTaTOB COOTBETCTBYHLLUNX 3KCMEPUMEHTOB,

e BaXHOCTb MOMyYeHWst KOMMEHTapUEB W MpeasioXeHun oT Gonee LWMPOKOro HayyYHoro
coobulecTBa U coobliecTBa nonb3oBaTenen, u

e peweHne MexayHapogHoro Komuteta 2005 roga 06 ogobpeHun, B npuHLmMne, NOAroTOBKM
HOBbIX ONpeAeneHuin KnunorpaMmmMa, amnepa, KernbBrHa 1 BO3MOXHOCTY nepeonpenenennst
Mors,

pekomMeHAayeT HaumoHaneHbIM MHCTUTYTam meTpornorun u MBMB

e pPOBOAWTbL COOTBETCTBYHLUNE IKCMEPUMEHTHI C TeM, 4Tobbl MexayHapoaHbii KomuteT
cMmor Obl NMpMBNM3NTBCS K MHEHWKO O BO3MOXHOCTU MepeonpenerneHns Kunorpamma,
amnepa, KenbBMHA M MOJS, UCMNONb3ys (PUKCUPOBAHHbIE 3HAYeHUs (DyHOAMEHTarnbHbIX
KOHCTaHT BO BpeMs 24-11 TKMB (2011 r.),

e BMecTe ¢ MexayHapoaHbiM KomuTteToM, ero KoHCynbTaTUBHbIMW KOMUTETAMU U
COOTBETCTBYHWOLMMM pabouMmu rpynnamm paspabotaTb MpakTUYeckMe  Ccrnocobbl
peanu3auun nobbix HOBLIX ONpeAeneHun, OCHOBAHHbLIX Ha (PMKCUPOBAHHBLIX 3HAYEHUSIX
pyHOAMEHTanbHbIX KOHCTAHT, MOATOTOBWUTbL ANS KaXAOro M3 HUX mise en pratique v
paccMoTpeTb Haubonee noaxogsAwMn crnocod OOBSACHEHUS HOBbLIX onpeaeneHuin
nonb3oBaTensim,

e MHMUMUPOBATb WHGOPMAUMOHHBbIE KaMnaHuu Ans npegynpexaeHus obwectBa o
BO3MOXHOCTW MNEPEONnpeaAeneHnin 1 O BHUMMATENbHOM OOCYXOEHWM W PaCCMOTPEHUMU
TEXHUYECKUX W 3aKOHOAATENbHbIX MNOCNEeACTBUA TaKMx nepeonpefeneHuin un  ux
npakTuyecKon peanusauum,

M npusbiBaeT MexayHapoaHbin KomuTeT npeactaBuTb AOKNa4 MO 3TMM BOMpocaMm Ha 24-n

eHepanbHon KoHdepeHunn B 2011 roay, 1 BbINONHUTL BCE HEOOXOANMbIE NOATOTOBUTENbHbIE

paboThl, C TeM 4YTOObI, €cnu pe3ynbTaTbl 9KCNEPUMEHTOB ByayT NpM3HaHbl 4OCTAaTOYHbIMU, U

yOOBMETBOPSAOLWMMM MOTPEOHOCTM nonb3oBaTenen, To odwuumanbHble npeanoxeHus o6

M3MEHEHUAX B OMpedeneHnsix Kurnorpamma, amnepa, KenbBMHa W MOMsi MOXHO Oyaer

npeactaButb Ha 24-t0 FTKMB.

MKMB, 2009 r.

= OOGHOBMNEHUA K NEPEeYHI0 CTaHAApPTHbIX YacTtoT (PV, 77, 235)
PekomeHgauus 2
MexayHapoaHbin Komutet mep 1 Becos,

yuunTtbiBas, 4To
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e co3gaH ob6WuMii nepeyeHb «PekoMeHZyeMblX 3HaYeHWd CTaHOapTHbIX 4YacToT Ans
MPUINOXKEHWIA, BKIHOYAA NPaKTUYECKYIO peanusaLmio MeTpa U BTOPUYHbLIX NpeacTaBneHni
CeKyHabI».

e Pabouyas rpynna CCL-CCTF no crtaHgapTHbiM 4actotam (FSWG) paccmoTpena
HeCKONbKO BECbMa NMepPCrEKTUBHBIX BapMAHTOB AN BKITIOYEHUS B NMEpeYeHb;

pekomeHAyerT,
4YTO B MepevYeHb PEeKOMEHOYEMbIX CTaHOAPTHbIX 4YacTOT [OMKHbl OblTb BHECEHbI WK
0BHOBMEHbI CreayoLMe YacToTbl Nepexoaa:

e HEeBO3MYLLUEHHbIA ONTUYECKUA Nepexoq 5s° 'Sy - 5s 5p *Py HenTpanbHOro atoma ¥gr ¢
yactoton f = 429 228 004 229 873,7 Tu W OTHOCMTENBHOW CTaHAAPTHOWM
HeonpeaeneHHoCcTbo 1 x 10" (aTo usny4eHue yxe nogteepxxaeHo MKMB kak BTopryHoe
npeacTaBneHne cekyHabl);

e HEeBO3MYLLUEHHbIA ONTUYECKUA Nepexoq 5s° 'Sy - 5s 5p *Py HenTpanbHOro atoma 8gr ¢
yactoton f = 429 228 066 418 012 Iy M OTHOCUTENbHOW CTaHAAPTHOWM
HeonpeaeneHHocTbo 1 x 10_14;

e HEeBO3MYLLUEHHbI/ ONTUYECKUI Nepexos 4s 281/2 -3d 2D5/2 nona *°Ca* ¢ uacToToit f= 411
042 129 776 393 'y 1 OTHOCUTENBHOW CTaHAAPTHOM HEONPEeAEeNeHHOCTbIO 4 x 10_14;

e HEBO3MYLLEHHbIA ONTUYECKUI Nepexon, *Sip (F=0)- Frp (F =3, me =0) noHa yb* ¢
yactoton f = 642 121 496 772 657 lu M OTHOCUTENbHOW CTaHAAPTHOWM
HeonpeaeneHHOCTbo 6% 10'14;

e HEBO3MYLLEHHbIA ONTUYECKUIA Nepexosn 6s®> 'So (F = 1/2) - 6s 6p *Py (F = 1/2)
HenTpanbHOro atoma 'Yb ¢ yacToTol f = 518 295 836 590 864 Uy n oTHOCUTENbHOWM
cTaHZapTHOW HeonpeaeneHHOCTbIo 1,6><1O'13.

24-a TKMB, 2011

= O BO3MOXHOM Oyayuiem nepecmotpe MexayHapoaHow cuctembl eauHuy Sl (CR,
532)
Pesonwouus 1

[eHepanbHasa KoHdepeHuunsa no mepam 1 Becam,
npuHMMasi BO BHUMaHue

e MeXOyHapOAHbIi KOHCEHCYC OTHOCUTENbHO BaXXHOCTW, MOME3HOCTU U NOTeHLUManbHbIX
npevMmyLLLECTB nepeonpeaeneHns paga eamHuy, MexayHapoaHon cuctemsl eamnumy, (Sl),

e YTO HauMoHanbHble MeTponornyeckne MHCTUTYTHl (HMW), a Takke MBMB B TeueHue
nocrnegHUx HeCKOMNMbKUX AeCATUNETUA O0OOCHOBAHHO MPUIOXWUIU 3HAYMTENbHbIE YCUNUSA
ans passutns MexayHapogHoW cucTeMbl euHuy (Sl) nytemM paclivpeHus rpaHuly
MEeTpOsiorun, ¢ Tem, 4Tobbl MOXHO ObINO onpeaenuTb OCHOBHble eauHWLbl S| ¢ TOYkK
3pEHUSA eCTEeCTBEHHbIX WHBApUaHTOB - (yHAAMEHTamnbHbIX (PU3NYECKUX KOHCTaHT wnu
CBOWCTB aTOMOB,

® YTO APKUM MPUMEPOM ycrexa Takux YCUIUin fBNsAeTCsA Tekyllee onpeneneHve eauHuubl
anvHbl S|, meTpa (17-e 3acegaHune N'KMB, 1983 r., Pesontouus 1), koTopoe CBA3bIBAET €ro
C TOYHbIM 3HAYeHWEM CKOPOCTU CBeTa B Bakyyme, €, @ UMeHHO 299 792 458 meTpoB B
CeKkyHAay,

e 4TO M3 CEMW OCHOBHbIX eAuHuL, S|, TONMbKO KUnorpamm BCe eLle onpeaensieTcs Ha OCHOBe
maTepuanbHoro aptedakrta, a UMeHHO, MeXAyHapoAHOro npoTtoTuna kunorpamma (1-e
3acepaHue N'KMB, 1889 r., 3-e 3acegaHme T'KMB, 1901 r.), n 4To onpefeneHus amnepa,
MONS U KaHZernbl 3aBUCAT OT K1unorpaMmma,

e HecMoTps Ha TO, YTO MeXAYHAPOAHbLIA MPOTOTMM XOPOLLO MOCIYXWUN HayKe U TEeXHUKeE,
nockomnbky oH 6bin ytBepxaeH T’KMB Ha ee 1-m 3acemaHumn B 1889 r., oH umeeT psg
CYLLECTBEHHbIX OrPaHUYeHun, OaHUM U3 Hanbornee 3HaYMTENbHbLIX SBNSETCH TO, YTO ero
mMacca SIBHO He npuBA3aHa K €CTeCTBEHHOMY WHBapuwaHTy W, CrefoBaTenbHO, ero
ponrocpoyHas ctabunbHOCTb He obecneunBaeTcs,

e yto NKMB Ha cBoem 21-m 3acepnaHun B 1999 rogy npuHsana Pesonouuio 7, B KOTOpoOK
pekoMeHOoBana «HauuMoHamnbHbIM nabopaTopusM MpojormkaTb CBOM  YCUIUSE MO
COBEpPLUEHCTBOBAHUIO 3KCMEPUMEHTOB MO NPUBA3KE eAMHULbI Macchl K (DyHAaMeHTanbHbIM
UN1 aTOMHbIM KOHCTaHTaM c Lenbto byayLiero nepeonpeaeneHus kunorpamMmmay,
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e yTO B nocnegHue rogbl ObINM OOCTUTHYTHI 3HAYMTENbHbIE YCMEXW MO MPUBA3KE MaccChl
MeXAyHapoAHOoro npoToTMna K MoCTOsHHOM [MnaHka h, KOTopble OCYyLLEeCTBRATCS
MeToAamu, BKIOYaLWMMK BaTT-BECHI Y U3MEPEHUSA MACChl aToMa KpeMHUs,

e 4TO HeomnpeaeneHHOCTM Bcex anekTpuyeckux eanHuy CU, peannsoBaHHbIX NPsSMO UNn
KOCBEHHO C MoMoLWbio addekToB [xo3edcoHa W KBaHTOBOro Xonsa BMecTe CO
3HaveHusiMu Sl koHcTaHT [ko3edcoHa u hoH KnutumHra K n Rk, MOryT 6bITb 3HAUUTESNBHO
YMEHbLUEHbl, eCru nepeonpenenvTb KAnorpamm, 4Tobbl G6biTb NPUBA3AHHBIM K TOYHOMY
YNCMNEHHOMY 3Ha4YeHUIo h, 1 ecnun amnep nepeonpeaennuTb Tak, 4Tobbl ObITb NPUBA3AHHBIM
K TOYHOMY YMCIIEHHOMY 3Ha4YeHMNI0 3reMeHTapHoro 3apsaa e,

e YTO KENbBMH B HaACTOsiLLEee BPeEMS OMNpeAensieTCs C TOYKM 3PEHUSI BHYTPEHHUX CBOWCTB
BOAbl, KOTOpble, XOTSl U SIBNSATCSA MHBApWMaHTOM MpupoAbl, HA NpaKTUKe 3aBUCAT OT
YUCTOTbI M N3OTOMHOMO COCTaBa MCMNOSb3yeMOoW BOAbl,

e 4TO BO3MOXHO NepeonpeaenuTb KEMbBUH Tak, YTOObI OH Bbifl CBSA3@H C TOYHBIM YACTIEHHbLIM
3HayeHneM nocTosHHoM bonbLmaHa k,

e YTO Takke BO3MOXHO Mepeonpenenutb Mofb Tak, YToObl OH Obinl CBsI3aH C TOYHbLIM
YNCMNEHHBIM 3Ha4YeHneM NocTosiHHONM ABoragpo Na, 1, 6onbLue He 3aBKCen OT onpeaeneHns
Kunorpamma, faxe ecnu Kurnorpamm onpefeneH Tak, YTO OH NpuBA3aH K TOYHOMY
YUCNEHHOMY 3HayeHuto h, nogyepkmBasi, TEM CaMblM, PasHULY MeXAy KONMM4ecTBOM
BellecTBa U Maccon,

e YTO HEonpeaeneHHOCTU 3HAYEHUIA MHOTUX APYIMX BaXHbIX OyHAAMeHTarnbHbIX KOHCTaHT U
kKoacpduumneHToB npeobpasoBaHus SHeprum OyAyT WCKMOYEHbI WM 3HAYUTENBHO
yMeHblLUeHbl, ecnin h, e, ki Na 6yoyT MeTb TOYHbIE YNCTIEHHbIE 3HAYEHUSI MPU BblpaXXeHnm
B eauHunuax CU,

e yT0 [eHepanbHaa KoHdepeHumsa Ha cBoem 23-m 3acegaHum B 2007 rogy npuHana
Pesontoumio 12, B KOTOpOV oHa HameTuna paboTy, Heobxoanmyio BbinonHUTE HMW, MEMB
n MKMB BmecTe co cBomMmu KoHcynbTaTuBHbIMK kKomutetamm (CCs), ¢ TeM, 4TOObI MOXHO
ObINO NPUHATL HOBbIE OMPEAENEHNs KunorpaMma, amnepa, KefnbBuHa U MOt Ha OCHOBE
yHOAMEHTanbHbIX KOHCTAHT,

e 4TO, XOTA 3Ta paboTa NpoABMraeTcsl XOpoOLlO, He ObINM BbINOJIHEHLI BCe TpeboBaHus,
na3noxeHHble B Pesontouun 12, npuHaton [eHepanbHon KoHdepeHumen Ha ee 23-m
3acegaHun B 2007 rogy, u noatomy MKMB ewie He rotoB caenaTb OKOHYaTerbHOe
npeanoxexue,

e TEM He MeHee, Ternepb MOXHO NPeacTaBUTb YETKOE M NoapobHOe O0ObSACHEHME TOro, YTo
MOXeT OblTb NPEANOXKEHO,

obpawaer BHUMaHue Ha HamepeHne MKMB npegnoxutb nepecmotp Sl cnegylowmm

obpasom:

o MexayHapoaHas cuctema eanHul, CU, pomkHa ctaTb CUCTEMOM €QUHNL, B KOTOPOM:
e yacToTa CBEPXTOHKOIO pacLlensieHMsi OCHOBHOrO COCTOSHUSA aToMa ues3una-133 Av
(133C5)hfs paBHa To4YHO 9 192 631 770 repu,
e CKOPOCTb CBeTa B BakyyMe ¢ paBHa TOYHO 299 792 458 mMeTpoOB B CeKyHAY,
e nocTosiHHag NnaHka h paBHa To4HO 6,62606X x 107 IKoynew Ha cekyHay™,
e 3nieMeHTapHbIV 3apsag e coctaBngeT poBHo 1,60217X x 107" KyJTOHOB,
e nocTtosiHHaga bonbumaHa k coctaBnsieT posHo 1,3806X x 105 [k 3a KENbBWH,
e nocTtosiHHaa Asoragpo Na coctaBnseT To4HO 6,02214X x 102 o6paTHbIN MOnb,
e cBeToBad a(pPeKTUBHOCTb Kkg MOHOXPOMATUYECKOIO U3NyYyeHns yactoton 540 x 10"

Iy cocTaBnsieT poBHO 683 rMoMeHa 3a BaTT, 3nak X, nospionyuiics
B Bblpa)l(eHHH KOHCTAHT,

rp‘e y1<a31>IBaeT, 4yTO 3Ta
(i) repu, mKOYynb, KYNOH, NIOMEH U BaTT ¢ 0603HavyeHuamn eguHny 'y, Ox, Kn, nMm un uugppa OblTa HEM3BECTHA
BT, COOTBETCTBEHHO, CBA3aHbI C eUHULAMW U3MEPEHUSA: CEKYHAA, METP, KUIorpaMmm, BO BpeMsl COCTABJICHH

PE3OIIOLHH.
amMnep, KenbBWH, MOJb, N KaHAena, C 0603HaYeHnsasMU eaunHuy c, M, Kr, A, K, MOJ1b U

K[ COOTBETCTBEHHO, cornacHo 'y = c'1, Ox = M2 kr 0_2, Kn=cA, nm = kg M2 M2 = KO
cpunBr= M2 Kkr 0'3,

(ii) cumBon X B gaHHOM npoekTe Pesontounn npeactaBnseT OAHY UMW HECKOMbKO
[OOMOMNHUTENbHBIX LGP, KOTopble Heo6xoanMo A06aBUTbL K YACMEHHbIM 3HaYEHUSM h,
e, k n Na, ncnonb3sys sHayeHUsi, OCHOBaHHbIe Ha caMoii MocneaHen KOpPeKTMPOBKe
CODATA;

u3 koTopow cregyeT, yTo S| ByaeT no-npexHeMy MMeTb CyLUecTBYHOWMIA Habop M3 cemu
OCHOBHbIX €4MHWL, B YaCTHOCTH,
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e Kunorpamm no-npexHemy O6yoeT eAuHULEN Macchl, HO ero BenuyuMHa AomkHa ObiTb
yCTaHoOBMNeHa nyTeM (UKCMPOBAHUS YMCIIEHHOrO 3HAYEeHWUst MOCTOsIHHOW [naHka,
pPaBHOro TOYHO 6,62606X x 10'34, npu BblpaxxeHun B eanHuue Sl, M2 Kkr ¢ 1, 4YTO paBHO
Dxc,

e amnep no-npexHemy OyaeT eavHULEN ANEKTPUYECKOrO ToKa, HO ero BenuyuHa bynet
yCTaHoOBMeHa nyTeM UKcauum YUCIEHHOrO 3HAYEHUs JneMeHTapHoro 3apsaa,
paBHoro To4Ho 1,60217X x 10_19, npu BelpaxxeHun B eanHuue Sl, ¢ A, KOTopbI paBeH
Kn,

e KenbBuH no-npexHemy OyaeT eanHULEN TEPMOAUHAMUYECKON TeMNepaTypbl, HO ero
BenuuuHa OypeT ycTaHoBneHa nyTemM UKCUPOBAHUS YUCMEHHOTO 3HaYeHus
nocTosiHHoM bonbuMmaHa, paBHoro To4Ho 1,3806X x 10'23, Korga OHO BblpaxkaeTcs B
eauHuue Sl, M2 kr ¢ K'1, 4YTO paBHO [ K'1,

e MOJlb OCTaHeTCs eAMHULEN KONMMYeCcTBa BeLlecTBa ONpPeAerieHHOro afeMeHTapHoro
o6bekTa, KOTOpbIM MOXET ObITb aToM, MONeKyrna, WOH, 3MeKTpoH, nbas apyras
YacTuua Unu ykaszaHHasi rpynna Takux 4acTuu, HoO ee BenuymMHa byaeT ycTaHoBMneHa
nyTem (OUKCUPOBAHUSI YNCIIEHHOTO 3Ha4YeHNUst NOCTOsIHHOW ABoragpo, kotopoe bynet
TOYHO paBHa 6,02214X x 1023, Korga oHa BblpaxkaeTcsi B eguHuuax Sl monb".

eHepanbHaa KoHdepeHunsa no mepam n Becam
parnee oTMeyvaeT, YTO, NMOCKOSIbKY

e HOBble OfnpeaeneHus Kunorpamma, amnepa, KenbBUHA M MOMS MNpefHasHayeHbl cTaTb
KOHCTaHTaMu SIBHOTO TWMa, TO TakuMe onpeaeneHusi, B KOTOpbIX eauHuua onpegensieTcs
KOCBEHHO, MyTeM  $IBHOTO  YyKasaHWsi  TOYHOrO  3Ha4yeHusi  ob6LLenpu3HaHHON
byHOAMEHTarnbHOW KOHCTaHThI,

e CyllecTBylLLee onpedeneHne MeTpa NpuBsA3aHo K TOYHOMY 3HAYEHUIO CKOPOCTU CBEeTa B
BaKyyMe, KOTOpoe Takxke siBnseTcsa obLenpnsHaHHON pyHAaMeHTanbHON KOHCTaHTON,

e (CyulecTBylwee onpegeneHne cCcekKyHobl NpuBA3aHO K TOYHOMY 3HAYeHUKD 4YeTKO
onpeneneHHoro CBOMCTBa atoMa Lie3unsi, KOTOpoe Takxke SBNseTcs MHBapMaHTOM Npupoabl,

e XOTA cyuwlectBywulee onpeaneneHne kKaHoenbl He NPUBA3AHO K cbyH,qameHTaanon
KOHCTaHTe, €ero MOXHO paccMmaTpmBaTb KaK CBA3aHHOE C TOYHbIM 3Ha4YeHunem
€CTeCTBEHHOro nuBapuaHTa,

e ecnn Obl BCe OCHOBHble €AWHWULbI ME)K,D,yHapO,D,HOVI CUCTEeMbl uUMenn aHanorn4yHble
CbOpMyJ'IMpOBKM, 3TO NOBbLICKIO Bbl NX OOCTYNHOCTb OJ14 NOHUMaHUA,

Mex0yHapoOHbIlU KoMumem mMep U 8eCc08 makxe rnpednoxum

nepe(bopmynMpOBaTb cyuwecTeyouine onpeneneHna cekyHabl, MeTpa u kKaHgernbl B NOJTHOCTbIO
3KBMBareHTHble POpPMbI, KOTOpbIE MoryT ObITb cnegywwmmn:

e cekyHaa, 0603Ha4YeHne c, eCTb eAuHMLA BPEMEHU; ee BENNUYMHA YCTaHaBNMBaETCs NyTem
hVMKCUPOBAHNSI YUCIIEHHOTO 3HAYEHWUsI YacCTOTbl CBEPXTOHKOrO PacLUensieHnsl OCHOBHOMO
COCTOSIHWS aToMa Le3nsi-133 B cocTosHuM nokos v npu Temnepatype 0 K, paBHoro To4Ho 9
192 631 770, Korga oHo BblpaxkaeTcsi B eguHuuax Sl c'1, 4YTO paBHo Iy,

e MeTp, 0603HayeHve M, ecTb eauHuua AnvHbl; et BenuMuMHa ycTaHaBnuBaeTcs nyTem
hVMKCUPOBAHNS YUCIIEHHOIO 3HaYeHWsl CKOPOCTW CBeTa B BaKyymMe paBHbIM TOYHO
299 792 458, korga oHo BblpaxkaeTcs B eauHuuax Sl, m c'1,

e kaHgena, obo3HaveHuWe KO, ecTb eAMHMLA CUMbl CBeTa B [aHHOM HanpaBleHun; ee
BENUYMHa YyCTaHaBMUBAETCs MyTeM (UKCUPOBAHUSI YUCIIEHHONO 3HAYEHUSI CBETOBOWA
3(pPEeKTMBHOCTM MOHOXPOMATUYECKOrO M3ryyYeHus ¢ yactotonm 540 x 10" I, paBHbIM

TOYHO 683, Npu BblpaxeHun B eanHuuax Sl, M2 k! c3, KO cp unu kg cp BT _1, 4TO paBHO
-1
nmBT .

Takum obpasom, onpegeneHms BCex ceMn OCHOBHbIX eauHuL ByayT ecTecTBeHHbIM obpasom
npoucTekaTtb U3 Habopa ceMu KOHCTaHT, NPUBEeAEeHHOrOo BhILLE.

Bcnepnctsue atoro, Ha gaTy, BelbpaHHyo Ans BBeAeHWs B AencTBue nepecmoTpa Sl:

e onpegeneHve kunorpamma, pAencreytowero ¢ 1889 r., wucxogdwee u3  Macchbl
MexayHapoaHoro npototuna kunorpamma (1-e 3acepgaHune N'KMB, 1889 r., 3-e 3acegaHue
'KMB, 1901) 6yaeT oTMeHeHo,
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e onpegeneHve amnepa, gencteylowee ¢ 1948 r. (9-e 3acepaHme TKMB, 1948 r.),
OCHOBaHHO€e Ha onpeferneHuu, npegnoxeHHoMm MexayHapoaHbim komuteTom (MKMB, 1946
r., Pesontouusa 2), 6yget oTMeHeHo,

e YCMOBHble 3HAyYeHUs1 KOHCTaHTbl [ko3edcoHa Kjgg U KOHCTaHTbl poH KnuTumHra Rk-go,
npuHATble MexayHapoaHbim komutetom (MKMB, 1988 r., PekomeHngauun 1 u 2) no npockbe
eHepanbHoW koHdepeHuun (18-e 3acepganve [KMB, 1987 r. Pesonwouua 6) ans
yCTaHOBNEHUsI NpeAcTaBNeHUI BoMNbTa U OMa € Ucnonb3oBaHnem adpdekToB [xo3edcoHa
M KBaHTOBOro Xorna, COOTBETCTBEHHO, OyayT OTMEHEHBI,

e onpegeneHve kenbBuHa, Aencteytowee ¢ 1967/68 r. (13-e 3acepaHme N'KMB, 1967/68 rr.,
pesonouma 4), oCHOBaHHOe Ha MeHee 4eTkoM, Bonee paHHeM onpegeneHun (10-e
3acepaHue NKMB, 1954 r., pe3sontouuns 3), 6yaet oTMeHeHo,

e onpegeneHve mons, gevcreytowee ¢ 1971 r. (14-e saceganme N'KMB, 1971 r., Pe3ontoums
3), OCHOBaHHOe Ha onpefeneHun, CorfacHo KOTOPOMY MofsipHas mMacca yrnepopa-12
nmena To4yHoe 3HayeHune 0,012 kr Monb'1, OyneTt oTMeHeHo,

e CyLlEeCTBYyHOLLME ONpeaeneHnss MeTpa, CeKyHabl U KaHAenbl, AeNCTBYIOWME C MOMEHTA UX
npuHaTusa FlKMB Ha 17-m (1983 r., Pesoniouns 1), 13-m (1967/68 rr., Pesontounsa 1) n 16-m
(1979 r., Pe3ontouuns 3) 3acegaHusix, COOTBETCTBEHHO, 6yQyT OTMEHEHbI.

[eHepanbHas KoHdepeHuus no mepam n Becam
parnee oTMeYaeT, YTo Ha Ty Xe aarty

e Macca MexayHapogHoro npototuna kunorpamma m(K) 6ygoet coctaBnsaTb 1 Kkr, HO C
OTHOCUTENbHOW HeoNpeaeneHHOCTbo, PaBHOW TaKOBOW PEKOMEHAYEMOro 3HadeHus h
HenocpeacTBEHHO Nnepen nepeonpenernieHnemM, U YTo BNOCNEeACTBMM 3TO 3HaveHne byaet

onpepgeneHo akcnepnmMmeHTarnbHo,

e MarHuTHas NOCTosAHHasA (NPOHMLAEeMOCTb Bakyyma) to 6yaeT coctaBnatb 41T x 10" Hm ™,

HO C OTHOCUTENbHOW HeonpeaeneHHOCTb0, PaBHOW TaKOBOMN pekomeHgyemMmoro 3Ha4vyeHua
NOCTOSIHHOW TOHKOWN CTPYKTYpbI anbda, U 4YTO BMNOCNEACTBMM 3TO 3HAYEHUE 6y£l,6T
onpenenAaTbCA aKCnepuMeHTarbHO,

e TepMoOAMHamu4yeckas TemnepaTtypa TpoOWHOW Toyku Boabl Ttpw OymeT 273,16 K, Ho cC
OTHOCUTENbHOW HEOoNpPeaeneHHOCTb0, PaBHOW TaKOBOW PEKOMEHOYEMOro 3HayeHus k
HenocpeacTBEHHO nepen nepeonpenenieHnemM, U Y4To BNOCNeACTBMM 3TO 3HaveHne byaeT
onpeaeneHo aKkcrnepuMeHTarnsHo,

e MonspHasa macca yrnepoga 12 M (12C) coctaBut 0,012 kr monb '1, HO C OTHOCUTESbHOWM
HeonpeaeneHHOCTbIO, PaBHOW TakOBOW pekoMeHayemoro 3HavyeHus Nah HenocpecTBEHHO
nepes nepeonpefeneHneM, U YTO BMOCNEACTBUM 3TO 3HayYeHue OyaeT onpeneneHo
3KCMepUMeEHTanbHO.

[eHepanbHas KoHdepeHuus no mepam n Becam
npusbiBaeT

e uccriegoBaTtenen B HaUMOHamnbHbIX  METPOnorMyeckux uHctutytax, MBMB wun B
aKageMUYecknx YYpexaeHUsX MpoAOMMKUTb CBOM YCUNUS W OOBOAMTL OO CBEAEHWS
Hay4Horo coobuwecTtBa B uenom n CODATA, B 4acTHOCTU, pe3ynbTaTbl cBOeN paboThl,
OTHOCSILLMECS K ONPeAENeHnto KOHCTaHT h, €, k n Na, n

e MBMB npoaoMKUTL CBOIO pa60Ty, KacarlLlyrca npocnexmnsaeMoCcT NpoTOTUNOB, KOTOPbIE
OHa noagepXxuBaeT, K MexayHapogHOMy npoToTuny Kunorpamma, M B paspaboTke
KOMMIIeKTa 3TaNloHOB CpaBHEHMS ANs OOneryeHusi pacnpocTpaHeHUs eauHWLbl Macchbl
nocne nepeonpeneneHnsd,

npocut

o CODATA npoaoskaTtb npegocTtaBneHne CKOPPEKTUPOBAHHbIX 3Ha4YeHun
dyHOaMeHTanbHbIX (OU3NYECKUX KOHCTAHT Ha OCHOBE BCEW WUMeloLencs peneBaHTHOW
WHdOpMaLuM 1 4OBOANUTL pe3ynbTaThl A0 cBeaeHust MexayHapoaHoro Komuteta Yyepes ero
KoHcynbTaTUBHbIN KOMUTET NO eanHMLAaM, NOCKOSbKY 3TW 3HAYEHUsI U HeonpeaeneHHOCTH
CODATA cnegyet ucnonb3oBaTtb 451 nepecMoTpeHHon Sl,

. MKMB BHecTu npeanoxeHume o nepecmoTpe S|, kak Tonbko 6yayT BbIMNONHEHbI
pekomeHgaumm Pesontoummn 12 23-ro 3aceganma NKMB, B 4acTHOCTW, NOArOTOBKA mises
en pratique Ans HOBbIX ONpPeAeneHnii kunorpaMmma, amnepa, kerbsuHa U Mons,
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. MKMB npogomxute cBot paboTy Hag yhyylweHHbIMM  (OOpMynupoBKamMu  Ansi
onpegeneHun OCHOBHbIX eauHuy Sl Ha ocHoBe dyHOAMEHTanbHbIX KOHCTaHT,
OCYLLLECTBIIsIS1, HACKOMbKO 3TO BO3MOXHO, 60Mnee NoHATHOE onucaHue Ans nonb3oBartenei
B LLeJIOM, B COOTBETCTBUM C HAaY4YHOWM CTPOrOCTLI0 U SICHOCTBHO,

. MKMB, KoHcynbTaTuBHble ~ KOMUTETHI, MBMB, MO3M u HaunoHanbHble
METPOSIOrMYECKNEe WMHCTUTYTbl  3HAYUTENbHO  aKTMBM3WpPOBaTb CBOM  ycunus Mo
WHULUMPOBAHNIO UH(MOPMAUMOHHBLIX KaMnaHui, HanpasBfeHHbIX Ha O3HaKoMMeHue
coobLecTB nonb3oBaTenen u LWMPOKON OBLLECTBEHHOCTN O HAMEPEHUM NEPECMOTPETb
pasnuuHble eavHuubl S| 1 NoOoLWPsATb PacCMOTPEHNE MNPAKTUYECKUX, TEXHUYECKUX U
3aKoHOAATENbHbIX NOCNEeACTBUI TakuX NepeonpeaeneHnin, YTobsl MoXHO ObIno nonyyaTb
KOMMEHTapum 1 0T3bIBbI OT Bornee LMpoKoro Hay4yHoro coobLyecTsa v nonb3oBaTenen.

= O nepecmoTpe mise en pratique pnsa meTpa M pa3paboTke HOBbLIX ONTUYECKUX
ctaHaapToB YactoThbl (CR, 546)

Pesontouus 8
[eHepanbHasa KoHdepeHUus no mepam 1 Becam,
npUHMMasi BO BHUMaHue, 4To

. npousoLunun 6bICprle N BaXHble NONoXwutelbHble COBUTK B OLEHKe napamMeTpoB
ONTUYEeCKUX CTaHOapToOB HYaCTOThl,

. HauMoHanbHble MeTposiorm4eckne MUHCTUTYTbI pa60Tar0T Haa4 MeTogaMu  ClnYeHua
ONTUYEeCKUX CTaHAapPTOB YaCTOTbl HA KOPOTKNX PACCTOAHUAX,

. HeobxoaumMo paspaboTaTb MeToabl AMCTAHLMOHHOIO CIMYEHUS Ha MeXayHapoaHOM
YpOBHE, YTOObI MOXHO GbINO CpaBHMBATL OMTUYECKNE CTaHAAaPThl YaCTOThI,

npuBeTcTByeT

. aesTenbHocTb coBmecTHom pabouen rpynnel CCTF (KoHcynbTaTuBHOrO KomuteTa no
BpeMeHu n yactote) u CCL (KoHcynbTaTMBHOro KommMteTa no AnvHe) No aHanuay 4yacToT
ONTUYECKMX NPEeACTaBEHNI CekyHAbl,

. ponornHeHus, cgenaHHble MKMB B 2009 rogy, k obuwemy nepevHio «PekomeHayembix
3HaYeHU CTaHOAPTHbBIX YacTOT AN NPUOXEHWUIA, BKIOYas NpakTUYECKy peannsauuto
MeTpa 1 BTOPWUYHBIX NPeACTaBEHUA CEKYHObI,

. cosgaHue paboyen rpynnel CCTF no koopavHauuu pas3paboTku nepefoBbiX METOAO0B
nepefayv BpEMEHU U YacToThl,

pekoMeHAayeT

. HMW BblgenuTb pecypcbl Ha pa3paboTky ONTUYEeCKUX CTaHAapTOB 4acToTbl U UX
CNnnYeHue,

. MBMB noggepxvBaTb KOOpAVHAUMIO MexayHapodHoro npoekta ¢ yyactnem HMW,
OPWEHTMPOBAHHOIO Ha UccrneaoBaHME METOAO0B, KOTOPbIE MOTYT CIYXWUTb ANsi CIUYEHUs!
ONTUYECKUX CTaHAAPTOB YacTOThl.

MKMB, 2013 r.

OGHOBIEHUA K NepeYvHIo cTaHaapTHbIX YacTtoT (PV, 81, 144)
PekomeHpauus 1

MexayHapogHbii KomuTeT Mep 1 BeCOB,

y4uTbIBas, YTO

o cocTaBrneH obGWWIN nepedyeHb «PekomMeHayeMblX 3HaYeHWn CTaHZapTHbIX YacToT Ans
NPUMOXEHWI, BKITIOYAsA NPAKTUYECKYIO peanvsaumio MeTpa u BTOPUYHbLIX NpeacTaBreHuii
CeKyHAbl»,

. Paboyas rpynna no craHgapTHbiM 4actotam CCL-CCTF (FSWG) paccmoTpena
HECKONbKO BapuaHTOB Afsi BKIIOYEHUS B NEPEYEHD,

peKkoMeHAyeT BHECTW crneaywuime naMeHeHua B nepeyveHb «PeKOMeHD,yeMbIX 3HaYeHun
CTaHOapTHbIX 4acToT ANA MPUMOXEHWW, BKo4Yas NpakTn4eckyro peanu3auuro mMetTpa u
BTOPWUYHbIX NpeaCTaBneHnmn CEeKyHObI»:
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e 06aBuUTb B NepeyeHb criedytoLLyto YacToTy nepexoaa:

—  HEeBO3MyLLEHHbIN ONTUYECKuil iepexof 6s’ 1Sy — 6s 6p Py HeirTparnbHoro atoma ' *°Hg 26-1 TKMB 8 2018 1.
. . . o (Pezomonust 1, cM. c. 81)
c vactoton 1 128 575 290 808 162 'L M OLEHEHHOW OTHOCUTENBLHOW CTaHOAaPTHOW
14 OKOHYAaTCJIbHO YTBEpAUIA
HeonpegeneHHocTbo 1,7 x 1077; nepecmotp CH.

e O06HOBWTL B NepeyHe criefylolmne 4acToTbl nepexoaa:

—  HeBO3MYLLEHHbIA OnTuyecku nepexon 4s 281/2 - 3d 2D5/2 nora *°Ca’ ¢ uacrotoit
411 042 129 776 395 Iu M OUEHEHHOW OTHOCUTENbHOW CTaHOAPTHON
HeonpeaeneHHocTblo 1,5 x 10'14;

—  HeBO3MYLLEHHbIW onTuyeckuii nepexod 1S — 2S HenTpanbHOro atoma "H ¢ yacToToM
1 233 030 706 593 518 Iy W“ OUEHEHHOW OTHOCUTENBbHOW CTaH4apTHOM
HeonpeaeneHHocTbro 1,2 x 10'14;

MpumedaHne: [aHHaa u4acToTa COOTBETCTBYET MOMOBMHE Pa3HOCTU 3HEprui Mexay
cocTtositHuaMn 1S un 2S;

e OOHOBWTL B MepeyHe criegyloliyMe 4acToTbl NepexodoB U oA0GpUTb Kak BTOPUYHbIE
npeacTaBlieHns CeKyHabl:

—  HEeBO3MYLLEHHbIA ONTUYECKUI Nepexoq 6s 2342 — 4f 6s% 2Fmona 'Y (okTynonb)
C vactoTon 642 121 496 772 645,6 'y, 1 OLEHEHHOW OTHOCUTENBLHOW CTaHOAPTHOW
HeonpeaeneHHocTblo 1,3 x 10'15;

—  HEBO3MYyLLEHHbIA ONTUYECKUA nepexon 6s? 'Sy — 6s 6p *py HenTpanbHOro atoma
171Yb ¢ vactotom 518 295 836 590 865,0 'L M OLEHEHHOW OTHOCUTENbHOW
CTaHA4apTHOW HeonpeaeneHHocTbo 2,7 X 10_15;

e [fobaBuTb cnegywuwyro 4acTtoTy nepexoga B nNepedyeHb M B KadeCcTBe BTOPUYHOrO
npeactaBlieHUA CeKyHObl:

— HEBO3MYLLEHHbIA ONTUYECKUI nepexos 3g2 1So - 3s 3p 3Po nora 2’Al" ¢ uactoToit
1 121 015 393 207 857,3 Ty W OUEHEHHOW OTHOCUTENbHOW CTaHZapPTHOW
HeonpeaeneHHocTbo 1,9 x 10'15;

e OOHOBWTL criefylolme 4acToTbl Mepexoga B nepeyHe M oJobpuTb Kak BTOPUYHbIE
npeacTaBlieHns CeKyHabl:

—  HeBO3MYyLLEHHbIA onTudeckuin nepexoq 5d %6s 281/2— 5d %6s? 2D5/2 MoHa 199Hg ¢

yactoton 1 064 721 609 899 145,3 'L M OLEHEHHON OTHOCUTENbHOW CTaHL4APTHON

HeonpeaeneHHocTbo 1,9 x 107"S:

—  HEeBO3MYLLEHHbIV ONTUYECKUA nepexoa 6s 231 (F=0,mg=0)-5d Dy, (F=2,mr=0)
nora '"'Yp" (kBagpynonbHbIN) ¢ yactoTton 688 358 979 309 307,1 Iy n oueHeHHON

OTHOCUTENbHOM CTaHAAPTHOM HEONPEeaEeneHHOCTLI0 3 X 10'15;

—  HeBO3MYyLLEHHbIA onTU4eckuin nepexon 5s 281/2 — 4d 2D5/2 nora %8Sr" ¢ uactoToit
444 779 044 095 4853 U M OUEHEHHOW OTHOCUTENBHON CTaHOAPTHON
HeonpeaeneHHocTblo 4,0 x 10'15;

—  HEeBO3MYLLEHHbIA ONTUYECKUI Nepexos 58215, - 5s5p *py HenTpanbHoro atoma 87Sr
c vactoTon 429 228 004 229 873,4 'y, 1 OLEHEHHOW OTHOCUTENBLHOW CTaHZAaPTHOW
HeonpeneneHHoCcTblo 1 x 1075

e 06HOBUTL crnefyrouwyto HacToTy nepexona Kak BTOpUYHOe npeacrtaBsfieHne CekyHabl:

—  HEBO3MYLLEHHbIA CBEPXTOHKUI Mepexos M3 OCHOBHOIO COCTOSIHUSA 8Rb ¢ vacToToii
6 834 682 610,904 312 Tu M OUEHEHHOW OTHOCUTENBHOW CTaHOAPTHON
HeonpeaeneHHocTblo 1,3 x 10™.

MpumevaHue: MNpegnonaraeTcs, YTO 3HAa4YEHNE OLLEHEHHOW CTaHL4ApPTHOM HeonpeaeneHHOCTH
COOTBETCTBYET [0OBEPUTENBHOMY YPOBHIO 68%. OAHako, y4uTblBas OYeHb OrpaHWYeHHoe
KONMYeCTBO AOCTYMHbIX AaHHbIX, CYLLECTBYeT BEPOATHOCTb, YTO B PETPOCNEKTMBE 3TO MOXET
oKa3aTbCs He TOYHbIM.

25-aTKMB, 2014 r.

= O 6yayuwem nepecmoTpe MexagyHapoaHow cuctembl eamHu, Sl (CR, 416 n Metrologia,
2015, 52, 155)
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Pesontouus 1
[eHepanbHaa KoHdepeHuus no mepam 1 Becam,
ccbinasicb Ha

e Pesontouuio 1, npuHatyo 'KMB Ha ee 24-m 3acegaHum (2011 r.), B KOTOpOM OTMevaeTcs
HamepeHne MKMB npegnoxute nepecmoTp Sl, npuBsA3bIBaKOWNA  onpeaeneHns TanbHeiimme
Kunorpamma, amnepa, KefnbBuMHa U MOMSt K TOYHbIM YMCIIEHHbIM 3HAYEHUSIM MOCTOSIHHON OGHOBJICHHSI IOCTYIIHBI
MnaHka h, aneMeHTapHOro 3apsifa e, NoCTosiHHON BonbLMaHa k U NocTosiHHOI ABoragpo Ha sebeajire MBMB.
Na, COOTBETCTBEHHO, M MepecMaTpuBalolLMiA HanpaBneHwe onpegenenHus Sl, Bkoyas
cdopmynupoBKy onpeneneHnii egunuy, Sl Anst BpeMeHu, ANUHbI, Macchl, 3NEKTPUYECKOro
TOKa, TEPMOAUHAMUYECKON TemnepaTtypbl, KONMYECTBa BELLEeCTBa M CUMbl CBETA, C TEM,
4TOObl OTYETNNBO ObINU BblpaxeHbl pedepeHTHbIE (OMOPHbIE) KOHCTaHThbl, Ha KOTOPbIX
ocHoBaHa S,
e MHOrO4YMCreHHbIE NPEMMYLLLECTBA, NPUBEAEHHbIE B Pe3ontounm 1, KoTopble Hayka, TEXHWKA,
NPOMBILLUMIEHHOCTb U TOProBMsi MOSlydaT OT Takoro nepecMoTpa, 0COOEHHO OT MPUBSA3KM
KMnorpamma K eCTECTBEHHOM MOCTOSIHHOW, a He K mMacce martepuanbHoro aprtedakta,
obecneymBas, TeM caMbIM €ro 0NrocpoyHoe AENCTBUE U CTABUINBHOCTb,
e Pesonouno 7, npunatyio N'KMB Ha ee 21-m 3acegaHum (1999 r.), KoTopas noowpsiet
paboTy B HaUMOHasnbHbIX MeTponorndeckux MHctutytax (HMW), cnocobHyto npuBectu K
TakoMy nepeonpeaeneHunio KunorpaMmma,
e Pesontoumnto 12, npuHatyto '/KMB Ha ee 23-m 3aceganum (2007 r.), B KOTOPOW onncbiBaeTca
pabota, HeobxoguMmyk BbinonHuts HMW, MBMB wn MKMB BMecte c ero
KoHcynbtatmeHbiMu komuTeTamm (KK), yto nossonut NKMB yTBepAnTb 3annaHMpoBaHHbIN
nepecmotp S,

yuUTbIBasl, JOCTUrHYTLIN 3HAUUTENbHLIA NPOrpecc B 3aBeplUeHUM HeobxoauMol paboTbl, B
TOM uncne

e [Onfy4YyeHne COOTBETCTBYIOLMX AAHHBIX U UX aHanu3 KoMUTeTOM Mo AaHHbIM ANs Hayku 1
TexHukn (CODATA) anst nonyyeHus TpebyemMbix 3Ha4eHun h, e, k n Na,

e co3gaHne B MBMB Habopa 3TanoHHbIX CTaHO4ApTOB MacCbl ANnA  CoAencTsus
pacnpocTpaHeHWI0 eanHULbI Maccbl B NepecMoTpeHHon S,

e MOAroTOBKY mises-en-pratique [nsi HOBbIX ONpeAeneHunin KunorpaMmma, amnepa, KenbBuHa 1
Morsi,

oTMeuas, 4To ganbHenwas pabora KoHcynstatnsHoro komuteTa no eanHuuam (CCU), MKMB,

MBMB, NMIs n CCs gomkHa 6bITb cocpegoToveHa Ha

e VHMOPMALMOHHBIX KaMMNaHWaX [Ans  OMoBELLeHUs  Monb3oBaTenei W LWMPOKOMN
o0LecTBEHHOCTM O npeanaraeMom nepecmotpe Sl,

e noprotoBke 9-ro nagaHma bpowtopsl No Sl, B koTopon nepecmoTpeHHasn Sl npeacTasneHa
Taknum ob6pasoM, 4Tobbl Morna 6biTb NOHATHA pasHoobpasHbIM YnTaTenam, 6es yuwepba ons
Hay4YHOW CTpOrocTy,

YTO, HECMOTPSA Ha 3TOT MpOrpecc, Ans YTBEPXKAEHUS NepecMoTpeHHon S| Ha cBoeM 25-m

3acejaHun, faHHbIE eLLEe He KaXyTCsl JOCTAaTOYHO HaaexHbiMu anst FTKMB,

HaCToATeNbHO peKomeHAOyeT

e npoporkaTb HanpsikeHHyl paboTy B HauMoHanbHbIX METPOSIOrMYECKUX WHCTUTYTaX,
MBMB un akageMn4ecknx yuypexaeHuax ans nonyydeHust AaHHbIX, UMeLMX OTHOWEHME K
onpegenenuto h, e, k n Na ¢ Heo6Xx0aANMON HeEONPEAENEHHOCTbIO,

e HMW npogomxutb obcyxaaTb M aHanuavpoBaTb 3TW AaHHble B KoOHCynbTaTUBHbIX
KoMmuTeTax,

e MKMB npogomxutb B KOHCynbTaTUBHbIX KOMUTETaX, B TOM uucne B KoHcynbTaTMBHOM
KoMUTETE MO eauHuuam, pa3paboTky nnaHa no BblpaboTke NyTW ANs BbINOMHEHWS
Pesontoumn 1, npunsaton NKMB Ha ee 24-m 3acepanum (2011 r.), a Takke

e npogomxknTb gearenbHocte MKMB, BMecTe € ero KoHCynbTaTMBHbIMK koMuTeTamu, HMW,
MBMB n gpyrumun opraHusauusimu, Takummn kak MO3M, ans 3aBeplueHuss Bcen paboTol,
Heobxoammon ona npuHaTua pesontoumn TKMB Ha 26-m 3acegaHuu, KoTopasi 3amMeHuT
cywectByolyo S| nepecMoTpeHHOW, NpW YCNoOBWMM HanNUuusi yOooOBNETBOPUTENBHOMO
KOnMyecTBa [aHHbIX, WX MpUMeMIieMol HeonpeaeneHHOCTU W [OCTaTOYMHOro YPOBHS
COornacoBaHHOCTW.

MKMB, 2015 r.
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= O6HoBNEeHUs B NepeyvyHe cTtaHAapTHbIX YacTtoT (PV, 83, 207)
PekomeHpauus 2

MexgyHapogHbli KoMuTeT Mep 1 BECOB,

npuHMMasi BO BHUMaHUe, 4TO

e cocTaBneH obwui nepeyeHb «PekoMeHOyeMbIX 3HAYeHW CTaHOapTHbIX 4YacToT Ans
NPUNOXEHWUI, BKMOYasi NPaKTUYECKY0 peanu3aunio MeTpa U BTOPUYHbLIX NPeLCTaBneHun
CeKyHObI»,

e Pabouvas rpynna no cranHgaptam yactotel CCL-CCTF (WGFS) paccmoTpena Heckornbko
BapuaHTOB Ansi OOHOBMNEHMWS NEPEYHS 1

peKkoMmeHOyeT

00OHOBUTL cnegyrouime 4acTtoThbl nepexoa B nepevyHe pekoMeHayemMblxX 3HaYEeHW CTaHOAPTHbIX

4acToT.

e HEBO3MYLLEHHbIN ONTUYECKUIA nepexon 6s? 'Sy — 6s6p *Py HenTpanbHOro atoma 199Hg [

4acToTon frgong = 1 128 575 290 808 154,8 'Ly M OLLEEHEHHOW OTHOCUTENBLHON CTaHAAPTHON
HeonpeaeneHHocTbo 6 x 10'16;

e HeBO3MYLLEHHbI OnTUYeckuii nepexop 6s 281/2 — 4" g2 2F7/2 nora ""'Yb* c yacroton f171vb+
(okTynonb) = 642 121 496 772 645,0 Ny M OuUEHEHHOW OTHOCUTENbHOW CTaHAapTHOMW
HeonpeaeneHHoCTbo 6 X 1078 (aaHHoe nanyyeHue yxe noareepxgeHo MKMB B kauecTBe
BTOPWYHOrO NpeacTaBneHne CekyHabl);

e HeBO3MYLLEHHbI/ ONTUYECKUI nepexon 6s 2311 (F=0,mr=0) - 5d Dy (F=2, mg=0)
nona ""'Yb* ¢ yactoToi fi71vp+ (KBagpynonbHeln) = 688 358 979 309 308,3 Ny 1

® OLIEHEHHON OTHOCUTENBbHOW CTaH4APTHON HeonpeaeneHHOCTbIo 6 X 1078 (aTo uany4veHue
yxe nogreepxgeHo MKMB kak BTopuyHOe npeacTaBrieHne cekyHabl);

e HeBO3MYLLEHHbIV ONTUYEeCKMI nepexos 5s 281/2 —4d 2D5/2 nowa %8sr* ¢ yacToToit fassr+ = 444
779 044 095 486,6 ' 1 OLLEHEHHOW OTHOCUTENBHON CTaHAAPTHOM HeonpeaeneHHoCcTbo 1,6
x 107° (aaHHoe m3nyyeHue yxe noareepxgeHo MKMB kak BTopuuyHOe npecTaBreHue
CeKkyHAbl);

e HeBO3MYLLEHHbIV ONTUYecKkUn nepexon 4s 281/2 - 3d 2D5/2 nona “°Ca* ¢ uacroron faoca+ =
411 042 129 776 3984 [Tu W OLEHEHHOMW OTHOCUTENbHOMW CTaHO4apPTHON
HeonpeaeneHHocTbo 1,2 x 10'14;

e HeBO3MYyLLEeHHbI onTudeckun nepexond 1S — 2S HenTpanbHoro atoma 1H c uacrtoToun
fin = 1 233 030 706 593 514 T M OUEHEHHOW OTHOCUTENbLHOW CTaHAAPTHOM
HeonpeaeneHHocTbo 9 x 107,

MpumeyaHue: 3Ta YacToTa COOTBETCTBYET MOMOBMHE PA3HOCTU SHEPTUA MEXAY COCTOSHUSIMU
1S un2S;

e HEeBO3MYLLEHHbI ONTUYECKUI Nepexon 582 'Sy — 5s5p °py HemTpanbHOro atoma ¥sr ¢
yacToTon fgrsr = 429 228 004 229 873,2 'y 1 OLEHEHHON OTHOCUTESBHOW CTaHOAPTHOW
HeonpeaeneHHocTb 5 x 1078 (aTo nsnyuenwne yxe nogreepxaeHo MKMB kak BTopuyHoe
npeacTaBneHne CekyHabl);

e HeBO3MYLLEHHbI/ ONTUYECKUA nepexon 6s? 'Sy — 6s6p *py HenTpanbHOro atoma yb ¢
yactoTton fi71vp = 518 295 836 590 864,0 4 M OLEHEHHON OTHOCUMTENbHOW CTaHOAPTHOWN
HeonpeaeneHHoCcTblo 2 % 107 (naHHoe wu3nydveHune yxe noaTteBepxaeHo MKMB kak
BTOPWYHOE NPELCTABMNEHNE CEKYHIbI);

e HEBO3MYLUEHHbII CBEPXTOHKUM Mepexos OCHOBHOMO COCTOSAHMSA ¥Rb ¢ yactorton
fe?re = 6 834 682 610,904 310 Iy M OUEHEHHOM OTHOCUTENbHOW CTaHAApPTHOM
HeonpeaeneHHoCTb 7 % 1078 (aTo nsnyuenwne yxe nogreepxaeHo MKMB kak BTopuyHOe
npeacTaBneHne CekyHabl).

a TaKkke pekomMeHAayeT

4YTO cnegywuwme 4actoTbl nepexona OOJIKHbI OblTb BHECEHbI B MepeyeHb pekomMmeHgyemMbIxX
3HaAYeHW CTaHOAPTHbIX 4acToT:

e [ormowatowas Monekyna =

R (36) 32-0.

l2, KOMNOHEHT HaCbILEHHOrO MOrfOLWEHMSA a1, NePeEXos,

3HayeHus fa1 =564 074 632,42 MI'y,
Aa1 = 531 476 582,65 fm
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C OLEHEHHON OTHOCUTENbHOW CTaHO4APTHOM HeonpedeneHHocTbo 1 % 107" NPUMEHSIOT K
M3nyyeHuto AByx4yacToTHoro pguogHoro DFB-nasepa, ctabunuanpoBaHHOrO C MOMOLLbBIO
NOOHOM SYENKW, BHELUHEN NO OTHOLLEHMIO K Nnasepy.

e [lornowarowmm atom 8Rb 5S1/2 - 5P32 nepexoq Mexay CBEPXTOHKMMY KOMMOHEHTamMu
d u f HacbliweHHoro nornoweHus npu 780 HM (nepexoa D2)

3Ha4eHus faf crossover = 384 227 981,9 MHz
Adifcrossover = 780 246 291,6 fm

C OLlEHEHHOW OTHOCUTENbHOM CTaHOAPTHOM HeonpeneneHHOCTbo 5 X 10710 NPUMEHAITCA K
N3MyYeHUI0 NepecTpanBaeMoro AMOAHOro fnasepa C BHELLHEN NOMoCTbo, CTabunmanpoBaHHOTO
K nepexogy d/f B pybuaneBon syevike, BHELLHEN MO OTHOLLUEHUIO K fa3epy.

Mpumevanne: [pegnonaraetcs, YTO 3HA4YeHME  CTaHZAPTHOW  HeonpeaeneHHOCTU
COOTBETCTBYET YPOBHIO AOCTOBEPHOCTN 68%. O4HAKO, yunTbiBas OrpaHNYEHHYI0 AOCTYNHOCTb
[OaHHbIX, CYLLECTBYET BEPOSITHOCTb, YTO MO MPOLUECTBMU BPEMEHU 3TO MOXET OKa3aTbCs He
COBCEM TOYHbIM.

MKMB, 2017 r.
= O nporpecce B gene Bo3MoxHoro nepeonpepgenexnus Sl (PV, 85, 101)
PeweHune 10

MexgyHapogHbli  KomuTeT Mep © BecoB MpMBETCTBOBan pekoMeHgauum OT  ero
KoHcynbTaTuBHbIX KOMUTETOB O NepeonpeaeneHuns CA.

MKMB oTmeTun, 4To cornacoBaHHble YCNoBuSA ANs nepeonpefeneHvs B HacTosilLiee Bpems
yOOBMNETBOPEHbl, U pelunn npeactaBuTb npoekT Pesontouun A Ha 26-m 3acegaHun TKMB un
npeanpuHaTbL Bce Apyrue Heobxoavmble AENCTBUSI ANS OCYLLECTBMEHUS 3annaHMpoBaHHOIO
nepeonpeaeneHuns kunorpaMmma, amnepa, keribBuHa u Monsi.

26-a 'KMB, 2018

= O nepecmoTtpe MexagyHapoaHou cuctembl eauHuy, Sl (CR, B nevatu n Metrologia, 2019,
56, 022001)

Pesontouus 1
[eHepanbHaa KoHdepeHUnsa no mepam n Becam,

npuHMMasi BO BHUMaHue

e OCHOBHOe TpeboBaHue k MexayHapogHow cucteme eanHu (Sl), koTopas aBnseTcs eanHon
W [OOCTYMHOW [ANs MeXAyHapOo4HOW TOProBNnW, BbICOKOTEXHOMOMMYHOrO MPOW3BOACTBA,
300poBbst M 6e30macHOCTM  YenoBeka, 3aliMTbl OKpyXKawlen cpedbl, rnobanbHble
uccnefoBaHust KnvMaTta BO BCEM MUpe M pyHAAMEHTanbHOW Hayku, KoTopasi NexuT B
OCHOBE BCEr0 3TOro,

e 41O eauHuubl S|, OCHOBbIBAsACb Ha HbIHELUHEM TEOPETUYECKOM OMUCaHUU MPUPOAbLI Ha
CaMOM BbICOKOM YPOBHE, AOMKHbl OblTb CTabunbHbIMU B AOMTOCPOYHOW MEPCNeKTUBE,
BHYTPEHHE CaMOCOrnacoBaHHbIMU U NPAKTUYECKU peanuayembiMu,

e nepecMoTp S| ans yoosneTBopeHust aTnx TpebdoBaHuin onmucaH B Pesontoumnn 1 24-in TlKMB
B 2011 r., NPUHATON edMHOrNacHo, B KOTOPOW MNOAPOOHO W3NOXEeH HOBbLIA MeTop,
onpefeneHns Sl Ha ocHoBe Habopa U3 ceMu onpeaenstoLnX KOHCTaHT, NOMyYeHHbIX U3
dbyHAaMeHTanbHbIX KOHCTAHT (OU3MKM U APYTMX €CTECTBEHHbIX MOCTOSHHbLIX, U3 KOTOPbIX
BbIBOASATCS ONpeaerieHnsi CeMn OCHOBHbIX €AMHNL,

e 4TO YycnoBusl, ycTaHoBMneHHble 24-n KMB, noatBepxaeHHble 25-i [eHepanbHom
KoHdhepeHuunen, nepea Takum nepecmoTpom S, Tenepb yAOBNETBOPEHDI,

nocTtaHoBnserT,

yto ¢ 20 masa 2019 r. MexagyHapogHas cuctema eamHuy (Sl) ABnNgeTca cUCTEMOW eanHuL, B

KoTopou

e  4yacToTa HEBO3MYLLEHHOIO CBEPXTOHKOrO Mepexofa OCHOBHOIO COCTOSIHMS aTtoMa
ue3uns-133 Avgs coctaBnsieT 9 192 631 770 Iy,

e  CKOpPOCTb CBETa B Bakyyme ¢ coctaBnsieT 299 792 458 wm/c,
e nocTosiHHasga NnaHka h coctaenseT 6,626 070 15 x 107 x c,

e OneMeHTapHbIil 3apsia e cocTaBnaeT 1,602 176 634 x 107" Kn,
e noctosiHHasa bonbumaHa k coctaenseT 1,380 649 x 102 Ox/K,
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e nocTtosiHHasa ABoragpo Na coctaBnsieT 6,022 140 76 x 1023 Monb'1,

e  cBeTOBasi 3PPEKTUBHOCTb MOHOXPOMATUHECKOTO U3NydeHuns Yactoton 540 x 10" Iy,
Kia, cocTaBnsiet 683 nw/BT,

roe repu, [AXOynb, KyfoH, NiOMeH u BaTT ¢ obosHadeHuamu [y, [k, Kn, nm un Br,
COOTBETCTBEHHO, OTHOCATCS K eAuHMLAM W3MEepeHUusi: CekyHAaa, MeTp, Kunorpamm, amnep,
KenbBWH, MOSIb W KaHaena, ¢ o0o3HayYeHusasMW eauHul, ¢, M, kr, A, K, mMonb u Ka,
COOTBETCTBEHHO, cornacHo Ny = 0_1, Ik = kr M2 0_2, Kn=Ac, nv = kn m:m? = KO cp, 1
BT = kr M? ¢
MpuHnmaa aTo pelweHne, [eHepanbHas KoHdepeHuMs no mepam M BecaMm OTMedvaeT
O6LLECTBEHHYI0 3HAYUMMOCTb, W3MNOXeHHyto B Pesonouun 1 24-in TKMB, B OTHOLWeEHWUM
OCHOBHbIX eauHuu Sl, u noateBepxaaeT ee B creayowux [MpunoxeHWsx K HacTosLen
Pesontoumnm, KoTopble UMEIT Ty Xe cuny, 4To u cama Pesontoums.
leHepanbHaa KoHdepeHuus npeanaraetr MexgyHapogHOMY KOMWUTETY Mep UM BeCcoB
NnoAroToBUTbL HOBYIO pedakuuio ceoen bpolutopel «/nternational System of Units, Si, B koTopon
npuBoOANTCA NOsfHoe onucaHue Sl.

MpunoxeHune 1. OTMeHa NpeXHUX onpeaeneHnn OCHOBHbIX eAUHUL:
M3 npuHaToro Beilwe HOBOro onpegenexHuns Sl cnegyer, 4To

e onpefgeneHve cekyHabl, gencteyowee c 1967/68 r. (13-e 3acemaHue [KMB,
Pesontoumnsa 1) oTmeHseTcs,

e onpegeneHve meTpa, Aewncteytowee ¢ 1983 r. (17-e 3aceganve NKMB, Pesoniouns
1), oTmMeHsieTcs,

e onpeferneHve kunorpamma, genctsyioulee ¢ 1889 r. (1-e 3acegaHne N'KMB, 1889 r.,
3-e 3acepanve 'KMB, 1901 r.), ocHOBaHHOe Ha Macce MeXxayHapoAHOro npotoTuna
Kurorpamma, oTMeEHsIeTCs,

e onpeperneHve amnepa, gencreytowee ¢ 1948 r. (9-e 3acepgaHne NKMB), ocHoBaHHOe
Ha onpegeneHun, npeanoxeHHom MexayHapogHeim komutetom (MKMB, 1946,
Pesontoums 2), oTmeHseTcs,

e onpefeneHve kenbBuHa, AenctBylouwee ¢ 1967/68 rr. (13-e 3acepaHue KMB,
Pesontoums 4), oTmeHseTcs,

e onpepeneHve mons, genctayiouee ¢ 1971 r. (14-e 3aceganune N'KMB, Pesontoums 3)
OTMeHsieTcs,

e onpeperneHve kaHgenbl, genctaytoulee ¢ 1979 r. (16-e 3acepanne NlKMB, Pesoniouns
3) oTMeHsieTcs,

e pelleHve 06 yTBepKaeHMn oBLWenpuHATBIX 3Ha4YeHMn nocTosaHHoN [xo3edcoHa Kd.go
n noctosHHon ¢oH KnutumHra RKgo, npuHsaToe MexagyHapogHbiM Komutetom
(MKMB, 1988 r., PekomeHgauuu 1 n 2) no 3anpocy 'eHepanbHon KoHdepeHumm (18-
e 3acegaHvne N'KMB, 1987 r., Pesoniouns 6) o co3gaHuv npegcraBneHun BonbTa u
oma, ucnonb3ywux addekTsl [kozedcoHa 1 KBaHTOBOro Xonna, COOTBETCTBEHHO,
OTMeHsIeTCs.

MpunoxeHue 2. CTaTyc KOHCTaHT, MCNONb30BaBLUUXCA B NpeabiayLux onpeaeneHusx:
M3 HoBoro onpegeneHuns Sl, NpUHATOrO Bbille, Y U3 pEKOMEHAYyeMbIX 3HaYeHUI cneLmansHOn
koppektuposkn KOOATA 2017 roga, Ha KOTOPOWM OCHOBaHbl 3HAYeHUsI OMNpedensoLmnx
KOHCTaHT, crnegyeT, YTO Ha MOMEHT NPUHATUS 3Tol Pe3ontounn

e Macca mexayHapogHoro npotoTuna kunorpamma m(K) pasBHa 1 kr B npepenax
OTHOCWUTENbHOM  CTaHOApPTHOM  HEOoNpenerieHHOCTWM, PaBHOW  OTHOCUTENbHOMN
CTaHOapTHOW HeonpeaenéHHOCTN PeKOMEeHAYeMOoro 3Ha4eHns h Ha MOMEHT NPUHATUA
HacToswen Pesontouun, a umeHHo 1,0 x 10'8, n B bygywem ero 3HadyeHve byget
onpeeneHo aKCrnepuMeHTanbHo,

e  MarHuTHas MpoOHMUAeMOCTb BaKyyma (g paBHa 41 x 107 Hm™' B npegenax
OTHOCWUTENbHOW CTaHOApPTHOM HeOoNpeAeneHHOCTW, pPaBHOM pPeKoMeHOyeMOoMy
3HAYEHWMI0 MOCTOSIHHOMW TOHKOWM CTPYKTYpPbl @ Ha MOMEHT MPUHATUSA [aHHOMW
Pesontounn, a MeHHo 2,3 x 10"10, 1 4yTto B ByayLiem ero 3HavyeHue byageT onpegeneHo
3KCNEpPUMEHTANLHO,

e TepmoaMHamu4yeckass TemnepaTypa TpoWHOWM Toukum Ttpw BoAdbl paBHa 273,16 K B
npegenax OTHOCUMTENbHOW  CTaHOAPTHOW  HeonpedeneHHocTn, 6nuakon K
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pPEKOMEHOO0BAHHOMY 3HAYEHMWIO kK HA MOMEHT MPUHATKSA 3Tol Pe3onounn, a UMEHHO
3,7 x 10'7, n yto B ByayLiem ero 3HadeHne ByaeT onpeaeneHo aKcneprMeHTansLHo,

e MonsipHas macca yrnepoga-12, M(12C) pasHa 0,012 «r Monb ' B npegenax
OTHOCUTENbHOW CTaHOAPTHOM HeonpeaeneHHOCTW, pPaBHOW pPeKoMeHAOoBaHHOMN
BenuunHe Nah Ha MOMEHT NPUHATUA JaHHOW Pe3ontounn, a UMEHHO 4,5 x 10"10, M YyTOo
B Oyayuiem ero 3HayeHue GyaeT onpeneneHo aKCnepMMeHTanbHo.

MpunoxeHune 3. OCHOBHbIe eAuHMULbI Sl

[nsa nonyveHusa cnegytowero Habopa onpegenexHvin, HadMHasa ¢ onpegenenuns Sl, npuHaToro
Bbllle, Ha OCHOBE (PUKCMPOBAHHBLIX YUCHEHHbIX 3Ha4YeHU OnpeaensitoWnMX KOHCTaHT,
onpeneneHusl Kaxaon n3 cemMu OCHOBHbIX €OUHWL, BbIBOOATCA MyTEM WUCMONb30BaHMWS, Npu
HeoOX0AMMOCTM, OOHOW MIM HECKOMbKMX U3 3TUX ONpeaensitoLMX KOHCTaHT:

e CekyHpoa, obosHauyeHne c, ecTb eguHuua BpeMeHu Sl. OHa onpegensieTca B
COOTBETCTBUM C (PUKCMPOBAHHLIM YUCIIEHHbIM 3HAYeHMEM 4YacToTbl Le3usi Avcs,
4acToTbl HEBO3MYLLEHHONO CBEPXTOHKOrO Mepexofa OCHOBHOIMO COCTOSIHUSI atoma
ueaunsa-133, pasHon 9 192 631 770 npw BbipaxxeHMn B eguHuue 'y, 4To paBHO ¢

e MeTp, o6o3HayeHne M, ectb eguHuua AnuHbl Sl. OHa onpegenseTca NPUHATUEM
(PUKCMPOBAHHOIO YUCMEHHOTO 3HA4YEHUs CKOPOCTU CBETa B BakyyMe C paBHbiM 299
792 458, npu BblpaxeHun B eauHuuax M/c, rage cekyHaa onpenensieTcsi Ha OCHoBe
YyacToTbl Luesus Avcs.

e  Kunorpamm, obosHaveHue kr, ecTb eauHuua maccel Sl. OH onpegensieTcs nytem
NPUHATUA (PUKCUPOBAHHOIO YMCIEHHOrO 3HA4YeHUst NOCTOsIHHONM [MnaHka h paBHbIM
6,62607015 x 107 npw BblpaXeHun B eanHuMLax [ ¢, KOTOpoe paBHO Kr M2 0"1, roe
METp U CekyHAa onpeaeneHsbl Ha OCHOBE ¢ U Avcs

e Amnep, ob6o3HayeHne A, ecTb eauHULA anekTpudeckoro Toka Sl. OH onpegenseTcs
NPUHATUEM (UKCUPOBAHHOIO YMUCMEHHOro 3Ha4YeHWst 3fieMeHTapHoro 3apsiga e
paBHbIM 1,602176634 x 10"19, Korga OHO BblpaxkeHo B eaunHuue Kn, pasHon A c, rae
ceKkyHaa onpeensieTcs Ha ocHoBe Avcs,

e KenbBuH, o6o3HaveHune K, ecTb eamHuLa TepmoanHamumyeckon temnepatypbl Sl. OH
onpegensieTcs NPUHATUEM (UKCUPOBAHHOIO YMCMEHHOrO 3HayYeHMe MNOCTOSIHHOWM
BbonbumaHa k paBHbimM 1,380649 x 1072 npw BblpaxkeHnn B egmHmuax x K’1, KoTopoe
paBHO Kr m? c 2K, roe Kurorpamm, MeTp U ceKyHaa onpefeneHbl Ha ocHoBe h, ¢ n
Avgs.

e Monb, 0bo3Ha4YeHne Monb, ecTb eAnHULa KonuyecTBa BellectBa Sl. B ogHoMm mMone
cogepxutca TouHo 6,022 140 76 x 1023 anemeHTapHbiXx OObEKTOB. JTO 4MCHO
ABNSAETCA PUKCMPOBAHHLIM YUCIIEHHBIM 3HA4YeHMeM nocTosiHHOM ABoragpo, Na, npu
BblpaXKeHWUU B eAMHULax MOMb ", U Ha3bIBAETCS YNCTIOM ABoragpo.

KonnyectBo BeuwlectBa, 0603Ha4YeHME n, CUCTEMbl SABMASIETCA MEPOM KonuyecTea
yKa3aHHbIX 3MeMEHTapPHbIX 0OBHEKTOB. AneMeHTapHbIM 06BEKTOM MOXET ObITb aToM,
MorneKyna, UOH, 3reKTpoH, nobasa gpyras yacTvmua Unu ykasaHHas rpynna 4actuu,.

e KaHpena, obo3HayeHue kA, ecTb eguHuua Sl cunbl cBeTa B JaHHOM HanpaBreHuu.
OHa onpepensietcss  (PUMKCUPOBAHHLIM  YUCMIEHHBIM  3HAYEHWEM  CBETOBOW
3(pHEKTMBHOCTM MOHOXPOMATUYECKOrO M3nyyeHus ¢ yactoTtom 540 x 10" Mu, Ked,
paBHbIM 683 Npu BblpaXeHnn B eanHMLAX NM Bt yto paBHO KA cp BT vnv ko cp Kr-
"M e Kurorpamm, MeTp 1 CekyHAa onpeaensitoTcs Ha ocHoBe h, ¢ u Avcs.
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NMpunoxeHue 2. NpakTnyeckana peanusauua onpeneneHumn
HEeKOTOPbIX BaXHbIX e AUHUL,

Ipunoxenue 2 myOauKyeTCsl TOIBLKO B DJIIEKTPOHHOW (popMe U JIOCTYITHO Ha BeOcaiTe
MBMB (www.bipm.org).
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MPUNITOXXEHWME 3 MBMB 1 MeTpuyeckas KoHseHuus

MpunoxeHue 3. EAMHNULI n3mepeHns hOTOXNMMUYECKUX U
coToOMONOrMYecKux BenMYnNH

[Mpunoxenue 3 myOIMKyeTCsl TOJBKO B JJIEKTPOHHOW OpMe M JIOCTYIHO Ha BeOcaiiTe
MBMB (www.bipm.org).
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MpunoxeHue 4. UcTtopnyeckue 3ameTKku o pasBuTUU
MexayHapoaHoOM cUCTeMbl eAUHUL U ee
OCHOBHbIX eANHUL,

YacTtb 1. UcTOopnueckoe passutue peanusaumm eguHuy Sl

3KCHCpI/IMeHTaHBHHC MCTObI, MPUMCHSACMBIC I pCaln3allui CAWHUI] U HCIIOJIB3YIOMIUC
YpaBHCHUA (1)I/IBI/IKI/I, HU3BCCTHBI KaK TICPBUYHBIC MCETOBI. OcHoBHOH XapaKTCpPICTPIKOﬁ
NEPBHUYHOIO0 MCTOAA ABJISACTCA TO, YTO OH HNO3BOJIACT HU3MCPATH BCIHMYUHY B KOHerTHOﬁ
CAUWHHUIC HCIIOCPCACTBCHHO H3 €€ ONpPCACICHUA, HCIOJb3YysA TOJBKO TC BCIWYHUHBI H
KOHCTAHTBI, KOTOPBIC CaMH 110 cebe He COACpIKAT 3Ty CAUHULLY .

[o cnoxuBmeiics TpaguLuy, eANHUNA IJIs1 JAHHOM BEIMUYMHEI OblIa B3STA TaK, YTOOBI OBITH
YaCTHBIM NIPpUMECPOM TaKoMn BCJIMYHHBI, KOTOpas OblL1a BBI6paHa, YTOOBI MOJIYYHUTh YUCIICHHBIC
3HAYCHUs OOIUX H3MEpeHHH yA00HOro pasmepa. Jlo TOSBICHHS COBPEMEHHOW HayKH
CAVHUIIBI ObLI  00S3aTENBHO OMPCACIICHBI Ha OCHOBE MAaTCPHAIIbHBIX apTe(baKTOB, B
YaCTHOCTH, METPa U KWJIorpamma JJist JJINHBI 1 MaCChl U CBOMCTBA KOHKPETHOTO 061)e1<Ta, a
WMEHHO BpalleHHus 3eMIIH JUTs CeKYHABI. Jaxke Ha 3ape MEeTpUIeCcKOi CUCTeMBI B KOHIIe 18-ro
BeKa OBLIO IIPU3HAHO, YTO 0oJiee JKellaTeNbHbIM OIPCACIICHNEM €AUHUIIBI NJINHBI, HAITPUMED,
OBLTO OBI OTIpeieNIeHe, OCHOBAaHHOE Ha YHUBEPCAIEHOM CBOMCTBE MMPHPOIBI, TAKOM KaK JITHHA
MasTHHKA, OTCUUTHIBAIOIIETO CEKyH/IBI. Takoe opeesieHIe He TOJKHO 3aBHCETh OT BPEMEHH
M MecTa W, B INpHHIHUIE, OyIeT MOCTyIHO BO BCeM MHpe. B TO BpeMs mpakTHUECKHe
cooOpakeHHsI TIPHBENTH K Ooylee MPOCTHIM OIPEACICHUSAM apTedakToB IIS MeTpa H
KHJIOTpaMMa, a CeKyHJ]a OCTaBajach MPUBA3aHHOHN K BpameHuio 3eminn. Toxsko B 1960 romxy
OBUTO IPUHSTO MEPBOE HEMATEPUAIBHOE ONpeNeeHHe UII MeTpa, a MMEHHO, JUTHHA BOJIHEI
OIIPEIETICHHOTO ONTHYECKOTO N3ITyIeHHS.

C tex 1mop OBLITH IPUHSTHI ONPEICICHUS aMIlepa, KeITbBHHA, MOJISI M KaHJIEJbI, He OTHOCSIITHECS
K MaTepHalbHBIM apTedakraM. B cimydae ammepa 3TO OTHOCHTCS K OIpPEINCICHHOMY
AIIEKTPUYECKOMY TOKY, HEOOXOIMMOMY JUIS CO3JaHUS TAHHOH AJIEKTPOMArHUTHOM CHIIBI, a B
cilydae KeJIbBHHA - K ONPEACICHHOMY TEPMOIMHAMHYECKOMY COCTOSHHUIO, a MMEHHO, K
TpoOiHOW Touke BOIbI. Jlake aTOMHOE ONpeJeNieHne CEKYH/bl OCYIIECTBISUIOCH HA OCHOBE
OMpe/IeTICHHOT 0 TIepexo/1a aToma 1e3ust. Kniorpamm Beer/ia BbIIeIISUICS KaK eIMHHLA, KOTOpast
MPOTHBOCTOSUIA TPEBpanieHnio u3 apredakra. OnpeneacHreM, KOTOPOE OTKPBUIO IyTh K
peaNbHON YHUBEPCATBLHOCTH, CTano ompenencaue metpa B 1983 romy. Dto ompeneneHue
MoJIpa3yMeBajio, XOTs U He YKa3bIBaio, (UKCUPOBaHHOE YUCICHHOE 3HAUYCHHE ISl CKOPOCTH
cera. O1HAKO ATO onpeeneHne Ob110 cHOPMYIUPOBAHO B TPAAULIMOHHON hopMme H, 1O CYTH,
[JIACHJIO, YTO METP - 3TO PACCTOSHHE, NPOWICHHOE CBETOM 3a yKa3aHHOe Bpems. Takum
00pa3oM, OHO OTpa3WJjIo JIpyrHe onpeaeneHus] ocHOBHBIX eauHun CU, kaxmaoe n3 KOTOPBIX
UMeeT OAMHAKOBYIO GOPMY, HATIPIMED, «aMIIep - 3TO TOK, KOTOPBIH. .. » M «KEITBBUH - 3TO JTOJIS
ornpe/ieseHHO TemiepaTypbi». Takue orpeaeseH st MOXKHO Ha3BaTh ONPEICICHUSIMH SIHHUL]
B AIBHOM BHU]IC.

XoTd oTH OMPECACIICHNUA OTBEYAIOT MHOTUM Tp66OBaHI/I${M YHUBEPCAJIBHOCTH U JOCTYITHOCTH,
U YaCcTO BO3MOXHBI PA3JINYHBIC pe€ain3alud, OHHU, TEM HE MCHEC, OIpPaHUYNBAIOT
MMPAKTUICCKUC pCATIN3ANU JJId OKCIICPUMEHTOB, KOTOPBIC IMTPAMO NI KOCBCHHO IPUBA3aHBI K
KOHKPETHBIM YCJIIOBUAM MWW COCTOAHHUAM, YKAa3saHHbBIM B KaXIOM OIPCACICHUUN. Kaxk
CJICACTBUE, TOYHOCTh p€an3alu TaKnux onpe/:[eneHHﬁ HHUKOT'Ia HE MOXET OBITh JIyquie, 9em
TOYHOCTB pCaIn3allul KOHKPCTHBIX yc.]'IOBPIfI nim COCTOHHHP‘I, YKa3aHHBIX B OIMPECACIICHUAX.

210 KOHKpCTHAas np06neMa C HAaCTOAIIUM OIPCACICHUEM CCKYHbI, KOTOPOC OCHOBAHO Ha
MHKPOBOJIHOBOM IICPEXOJC aTOMa LC3Us. YacToThl ONTHYSCKUX NepexXoa0B pa3HbIX aTOMOB
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Wi HOHOB TEHOEpb Ha HECKOJbBKO IMOPAAKOB 3aMCTHO Ooiee BOCPOU3BOAUMBI, YEM
OIIpeiC/ICHHAsA 4aCTOTa LIC3Us.

B Hacrosimem onpenenennu S|, ocHoBaHHOM Ha Habope ONPENENAIONNX KOHCTAHT, BMECTO
KaXJIOTO OIpEJENICHNs, yKa3bIBAIOLIETO0 KOHKPETHOE YCIOBHE MM COCTOSHHE, KOTOpPOE
yCTaHaBJIMBACT NPUHIMITHATIBHBIN ITpeJie] TOUYHOCTH peali3aliy, MOKET ObITh HCIIOIb30BAaHO
moboe yno0HOe ypaBHEHHE (PU3MKH, KOTOPOE IPUBS3bIBACT KOHKPETHYIO KOHCTaHTY WIIH
KOHCTAaHTBI K BEJIMUMHE, ITOJUIeKAIEH U3MEPEHUI0. DTO 3HAUNTEIbHO OoJiee oOuuid criocob
OIIpeAeTICHUs] OCHOBHBIX €OUHUIl M3MEpeHHsA. ODTOT CHOco0, KOTOpBII He OrpaHW4eH
COBPEMEHHOHN HAYKOH MIIM TEXHOJIOTHEH, TIOCKOIBKY OyayIie pa3pab0oTKu MOTYT IPUBECTH K
elle HEU3BECTHBIM YPaBHEHHSM, KOTOPBIE CMOTYT HAaWTH CBOEC BBIPAXKEHHE B DPA3IMYHBIX
croco0ax peaau3alii EIUHUIl CO 3HAYUTENbHO Oojee BBICOKOI TouHOCThIO. IIpm Takom
OIIpeEICHNH, B NPHHIMIE, HET MpeJela TOYHOCTH, C KOTOPOH MOXKET OBITh peajn3oBaHa
enuHMLA. McKitoueHreM ocTaeTcs OIpeiesieHHe CEKyH/Ibl, B KOTOPOM OCHOBOI ONIpeeNICHUS
B HACTOSIIIEE BPEMS OCTACTCS IEPBOHAYAIBHBIN MUKPOBOIHOBBIN IIEPEX0/ LIE3HS.

Paznuune Mexay OJHO3HAYHO BBIPAKCHHOW €AMHUIIEH W OJHO3HAYHBIM OIpE/eICHHEM
KOHCTAHTBI MOYKHO SICHO HPOMJIIIOCTPUPOBATH, HCIOJB3YS [Ba MPEIBIAYIIUX OMPEICICHUS
MeTpa, KOTOpbIe 3aBUCETH OT (MKCHPOBAHHOTO YMCIIOBOTO 3HAYCHUSI CKOPOCTH CBETa, H JIBa
orpezeseHus keiapBuHa. Mcxoanoe onpeaenenue merpa 1983 rona gaktuuecku yTBepxkIaer,
YTO «METP - ATO JUIMHA ITyTH, IPOWICHHOTO CBETOM B BaKyyMe B T€UCHHE HHTEPBaIa BPEMECHHU
1/299 792 458 cexynns». HoBoe ompeeiieHie mpocTo yTBEP/KAaeT, 4YTO METP OIPEAEISeTCS
4yepe3 KOHCTAHTY, KOTOpast OIpeaessieT CeKYH/Y, 3aJaHHYI0 YacTOTy [e3us ¥ (PUKCUPOBAHHOE
YHCIIOBOE 3HAUEHHE CKOPOCTH CBETA, BBIPAXEHHOE B equHHUIaX M c—1. Takum 0Opa3om, Mbl
MOXEM HCIOINb30BaTh 000 ypaBHeHHEe (U3MKH, BKIIOYAs, KOHEYHO, yKa3aHHOE B
MPEABIIYIIEM ONPe/IeTICHUH, BpeMsi, HEOOX0ANMOE sl IPOXOXKICHUSI 3aIAHHOTO PACCTOSHHS,
KOTOPOE UCIOJIB3YETCs ISl ACTPOHOMHUYECKHUX AUCTAHIMN, HO TAK)KE U MPOCTOE YpaBHEHUE,
MPUBA3BIBAIOIIEE YACTOTY M JJIMHY BOJHBI K CKOPOCTH CBeTa. lIpexHee ompejelicHue
KenbBuHa, ocHOBaHHOE HAa (PUKCHPOBAHHOM YHCIOBOM 3HAYCHHUH TEMIIEPATYPhl TPOWHOMN
TOYKH BOJIbI, B KOHEYHOM cueTe, TpeOyeT W3MepeHus: B TpOWHOW Touke Bojbsl. HoBoe
ompejieNieHre, OCHOBaHHOE Ha (PUKCHPOBAHHOM YHCIOBOM 3HAUYEHHUHU NOCTOSIHHOW BonbiiMaHa,
SIBIISIETCSI rOpa3zio 6oJiee OOIIMM B TOM CMBICTIE, YTO JIF0O0E TePMOANHAMUYECKOE YPABHEHHUE,
B KOTOpPOM TMOsIBIsieTcsi K, B TpHHIMIE, MOXET HCIOIb30BaThCSA ISl ONpPECICHUS
TEPMOJIMHAMUYECKONW TEMIIepaTypbl B 000 TOYKe TemieparypHoW mikansl. Hampumep,
OMpeIeIsisl OJHYIO SHEPreTHYECKYI0 CBETUMOCTD YEPHOT'0 Tella P TeMIiiepaType T, paBHYIO
(27t5k4 / 15C2h3) T*B Bt M 2, MBI MOXKeEM HETOCPEICTBEHHO OMPEICIHTh T.

Jinst kujorpaMma, OIpezereHUe €AWHHUIBI KOTOPOTro IPETEpIeNo caMoe NPUHIUIHAIEHOES
N3MEHEHHE, peaTi3anus MOXXET ObITh OCYIIECTBIICHA C TIOMOILBIO JII000T0 YpaBHEHUS (PU3HKH,
KOTOPOE CBSI3bIBACT MACCY, IOCTOSIHHYIO [11aHKka, ckopocTh cBeTa 1 4acToTy 1e3ust. OQHuM U3
TaKUX ypaBHEHHH SIBIISICTCSl ypaBHEHHE, OITUCHIBAIOIIEE PA0OTY IEKTPOMEXaHUIECKUX BECOB,
paHee H3BECTHBIX KaK BaTT-BECHI, MO3JHEE MONYUMBIIMX HA3BaHHEe «KHOGI-Bech»'. C
MIOMOIIBIO 3TOr0 YCTPOWCTBA MEXaHWYECKas MOIIHOCTh, U3MepsieMasi Ha OCHOBE Macchl M,
JIOKaJIEHOTO YCKOPEHHMS MTOJ] ICHCTBUEM CHJIBI TSDKECTH M CKOPOCTH V, MOKET U3MEPATHCS Ha
OCHOBE D3JIEKTPUYECKOH MOIIHOCTH, H3MEpSIEMOH Ha OCHOBE OJJIEKTPHYECKOTO TOKAa U
HaNpsDKeHUs, M3MEPEHHOT0 Ha OCHOBE KBaHTOBBIX 3(p¢exToB Xomra u Jxozedcona,
COOTBETCTBEHHO. B pesynbrare nmonmyvaercs ypaBHenue mgv = Ch, roe C - xanuGpoBovHast
MOCTOSIHHAS, KOTOPAs COACPKUT U3MEPEHHBIE YacTOTHI, a h - moctosiHHas [Tnauka.

EI.I.IC OJIMH ME€TOJ, KOTOpLIﬁ MOJXHO HCIIOJIB30BaTh JJId HepBH‘IHOﬁ peajn3aliu Kujaorpamma,
3aKJII04YaC€TCs B OIIPEACICHUHN YUCJla aTOMOB B C(bepe KPEMHHUS ¥ MCIOJIb30BAHUU YPABHECHUS.

5174 ZROOh Mmg;j

3 2
a; ca* me

1 Kak mpusHanue u300peTeHUs BarT- BecoB bpaitanom Kubo6mom
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NMPUNOXXEHWE 4 MBMB u MeTtpuyeckas KoHeeHuMs

¢ mMaccod M u oovemoM cdeprl V (okomo 1 Kr), mapaMeTpoM PELIETKH &g, MOCTOSHHOI
Punbepra R, HOCTOSHHON TOHKOH CTPYKTYPBI 0. M MaccaMy aToMa KpeMHuUs (YCpeTHEHHBIMH
[0 TPEM H30TOIaM, HCIONB30BAHHBIM ISl Cepbl) Mg, U IEKTPOHOM M, COOTBETCTBEHHO.
[TepBast 4acTh COOTBETCTBYET YUCIY aTOMOB B c(hepe, BTOpas - Macce JICKTPOHA, a TPEThsI —
COOTHOLICHHIO Macchl (YCpeIHEHHOM 110 N30TOMaM) aToMa KPEMHHSI M MacChl SJICKTPOHA.

Eme OJHa BO3MOXHOCTb U3MEPCHUA MACCHI € TIOMOLIBIO HOBOT'O OIIPEACIICHUS, HO Ha 9TOT pa3
Ha MUKPOCKOIINYCCKOM YPOBHE, 3aKJIIIOYACTCA B UBMEPCHUAX YIIPYTOro CTOJIKHOBCHHUS aTOMa
C UCITIOJIb30BAHUEM OTHOIICHUA, KOTOPOE BKIKOYACT B cebs h/im.

Bce oHm o0ecrednBalOT SIPKYI0 HIUTIOCTPAIlMI0  YHHBEPCANFHOCTH HOBOTO CIIOCO0a
orpeneneHus equHul. [lonpoOHas HHGOpPMAIUs 0 TeKyIIeH pearTu3aiid OCHOBHBIX U JPYTUX
eJIVHHMII TPUBEIcHa Ha BeOcaiite MBMB.

Yactb 2. UcTopuyeckoe passutue MexayHapoaHon Cucrtembl

9-1 TKMB (1948, Peszomtonust 6; CR 64) nopyuuna MKMB:
e  HCCIIeNOBaTh COCTABJIEHHE MOJHOTO HA00Opa MPABKII ISl €MHHIl M3MEPEHHS;

o BBISICHUTH JIJISI OTOM LIETH IO O(i)I/ILII/IaJILHOMy 3alpocy MHEHMHE, npeo6naﬂa10mee B
HAYYHBIX, TCXHUYCCKUX U O6paSOBaT€J'ILHLIX Kpyrax, BO BCEX CTpaHax;

e  BpIpaboTaTh pPEKOMEHIALUWH 110 CO3JAHUIO HNPAKMUYECKOU CUCmeMbl eOuHuy
u3MepeHus, TPUTOAHBIE UI1 HPUHATHS BCEMH OpPraHM3alUsMH, I[OAMUCABIIUMHU
Mempuueckyio Koneenyuro.

B Pesonronuu 7 (CR 70) Toii sxe TKMB Takke U3110KeHbI «00IIME TPHHIUITBI HATTUCAHUS
0003HAYCHHI SMHUIL» U TEPEYUCICHB HEKOTOPBIC COTJIACOBAHHBIC MTPOU3BOIHBIC CAHHUIIHI,
KOTOPBIM OBLIH MPHCBOCHEI CIICIIHATbHBIC HA3BaHUS.

10-1 TKMB (1954, Pesontonus 6; CR 80) mpuHsiia B Ka4eCTBe OCHOBHBIX BEIUUUH U €IMHUIIL
JUISL OTOM MPAaKTHYECKON CHCTEMBI CIEAYIOIIUE I[IECTh BEIWYUH: JUIHHY, MAacCy, BpeMms,
JNEKTPUYECKUH TOK, TEPMOJMHAMHUYECKYIO TEMIIEpaTypy M CHUIIy CBETa, a TaKXKe IIeCTh
COOTBETCTBYIOIINX OCHOBHBIX €IMHHUII U3MEPEHHUS. METp, KUIOTpamMM, CEKYHAy, amIiep,
KEeJIbBUH U Kaujeny. [Tociie mpoJomKUTEIbHOrO 00CYKICHUS MEKTY HDU3UKAMU U XUMUKAMH,
14-s TKMB (1971, Pe3omonus 3, CR 78 u Metrologia 1972, 8, 36) no6aBuia KOJHYECTBO
BEIECTBA, EAUHHILY MOJIb, B KAYECTBE CEIbMO OCHOBHOMN BETMYMHBI M €JUHHIIBL.

11-1 TKMB (1960, Pe3omtorust 12; CR 87) o06puia Hazsanue MexayHapoaHas cucrema
enunui, Systéme international d'unités, ¢ MexayHapoAHBIM CcOKpamnieHHeM S| must 9Toi
MPAaKTUYCCKON CHCTEMBI CIUHHII W YCTAHOBWJIA TpaBWIA I MPEHUKCOB, MPOU3BOIHBIX
CIMHUI] ¥ TPESKHUX [OMOTHUTEIBHBIX CIWHUI[, a TAaKKE A APYTHX BOIPOCOB; TaKHM
00pa3oM, co3jana BCeOOBEMIIONICEe OINMUCAHWE CIUHHIl H3MepeHus. Ha mocnemyromux
saceganusax ' KMB u MKMB, ¢ yueToM HOCTI)KEHUI HAYKHA M MEHSIOUIMXCS MOTPEOHOCTEH
moJip30Bateseil, Oblia 1obaBiIeHa U U3MEHEHA TIEpBOHAaYalbHast CTPYKTypa Sl.

XpoHojoruyeckasl TMOCIEIOBATEIFHOCTh, KOTOpas MPUBEIa K ITHM BaXKHBIM DPELICHUSM,
MOJKET OBITh KPATKO U3JIOKEHA CICAYIOLIMM 00pa3oM.

e Co3naHue JeCITUYHON METPHUUECKOH cHCTeMbI BO BpeMst DpaHIy3CKoil peBOIOIUN
U HOCIEeAyIollee ACNOHUPOBAaHUE ABYX IUIATUHOBBIX 3TaJOHOB, IPEICTABIIIOLIUX
MeTp u Kuiorpamm, 22 utoHs 1799 roma B Apxuse PecnyOnuku B Ilapwmxke, uro
MOXHO paccMaTpuBaTb KaK IIEPBbIM IlAar, KOTOPBI IpUBEN K CYLIECTBYIOLIECH
MexnyHapoQHOU CUCTEME €IUHMUII.
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e B 1832 romy Taycc (Gauss) peumurensHO MONAEPkKan MPUMEHEHHE JTOMH
METPHYECKOW CHCTEMbl BMECTE C CEKYHJOW, OMpEIeNeHHOH B acTPOHOMHH, B
Ka4eCTBe KOT€PEHTHOM CUCTEMbI eAMHHUIL [UTs (PU3NUECKUX HayK. ['aycc ObLI MepBbIM,
KTO BBITIOJIHUI a0COJIOTHBIE HW3MEPEHHS MAarHUTHOrO mois 3emian Ha 0Oase
JIECATHYHOM CHCTEMbI, OCHOBAHHOM HA mpex MeXaHUYeCcKux eQUHUYAax: MAUILTUMETPE,
rpaMMe W CeKyHIe, COOTBETCTBEHHO, JUIs [UIMHBI, MacChl W BpeMeHH. B
nocneayroue rojael ['ayce u Bebep (Weber) paciuupunu 3T u3MepeHusl, BKIIOYHB
B HHX JIPYT'He 3JEeKTPUICCKHUE SBICHHS.

e DTH BONPOCH B 0O0NACTH AMCKTPUYSCTBA M MarHeTH3Ma MONYYHIM OajbHeuIiee
pasButue B 1860-x romax moj akTUBHBIM pykoBoacTBoM Makcsemna (Maxwell) u
Tomcona (Thomson) yepe3 BputaHckyto accolMannio cOACHCTBHIS PA3BUTHIO HAYKH
(BAAS). Onu chopmymupoBainu TpeOOBaHUE IS KO2EPEHMHOU CUCTNEMbL €OUHUY C
OCHOBHbIMU eOUHUYamu W npouseooHvimu eounuyamu. B 1874 romy BAAS
npencraBuia  cucmemy CGS,  cHCTEMy TPEXMEPHBIX KO2EPEHMHbIX —eOuHuly,
OCHOBAaHHYIO Ha TPeX MEXaHWYCCKUX CIUHHUIIAX - CAHTHMETpPE, FPaMMe U CEeKYHJE, C
HCIOJBb30BaHUEM NPe(UKCOB B AMANA30HE OT MUKPO JO Mera, Ul BBIPaKCHHS
JECSITUYHBIX JOJBHBIX M KpaTHbIX MHOXkHTedel. [locnenyromee pa3Butue GU3NKH
KaK 3KCIEePUMEHTANBHOMH HayKH OBLIO, B 3HAYUTEIBHON CTEIICHH, OCHOBAHO Ha 3TON
cHCTEME.

e Pasmepst korepenTHbix eauHul] CGS B 001acTH 3IIEKTPHYECTBA M MarHeTH3Ma
OKa3anuch HeynoOHbiMH, modtoMy B 1880-x romax BAAS u MexayHapomHblii
JIEKTPOTEXHUUECKUN KOHTI'pecc, MPEAIIeCTBEHHUK Mesx1yHapoIHON
anekTporexHuyeckoit komuccun (MOK), yTBepaAniIn B3aUMHO-KOTEPEHTHBIN HAOOP
npaxmuyeckux eounuy. Cpeau HUX OBUIH OM JUIsl DJIEKTPUIECKOTO CONPOTUBICHUS,
BOJIBT JJIS AIEKTPOIBIDKYIIIEH CHITBI 1 aMIIep IS AEKTPUIECKOTO TOKA.

e [locne mommucanust Merpuueckoii Koneniuu 20 mas 1875 roma, mo koTopoi
obpazoBano MBMB u yupexnenst [KMB 1 MKMB, Hauanace paboTa 1o co3gaHuio
HOBBIX MEXIIyHApPOIHBIX MPOTOTHIIOB JJIsi MeTpa u Kmiorpamma. B 1889 rongy 1-s
I'KMB yTtBepauina MexayHapoaHble IPOTOTHUIIBL ISl METpa U Kujorpamma. Bmecre
C aCTPOHOMHYECKOH CEKyHIOH KaK eIMHMLECH BPEMEHH, 3TH €AWHHIBI COCTaBHIIH
TPEXMEPHYI0 MEXaHWYECKYyI0 CUCTEMYy eIWHHI, aHanoruynyio cucreme CGS, Ho ¢

OCHOBHBIMU €AHWHULIAMU METpP, KUWJIOIpaMM MU CCEKyHAa, U3BCCTHYIO KaK cucmema
MKS

e B 1901 roay Jxopmku (Giorgi) mokasan, 4To AJst TOro, 4To0bI CHOPMHPOBATH
KOTEPEHTHYIO YETHIPEXMEPHYIO CHCTEMY, MOKHO OOBEIAWHHTH MEXaHHIECKHE
enMHUIBI 9ToM cucTeMbl MKS ¢ MpakTHUeCKHMH 3JIEKTPHYECKHUMH €IUHUIIAMH,
JI00aBHMB K TPEM OCHOBHBIM €IMHHUIIAM YETBEPTYIO EIUHHUILY DIEKTPUUECKOTO THIIA,
HAIpUMep, aMmIep. WM OM, a TakXkKe Tepenucarth YpaBHEHHs, BCTpedarolieecs B
SIIEKTPOMArHeTU3ME, B TaK Ha3bIBAEMOM  palMOHAIM3MPOBAHHOW  (opMe.
IMpemtoxkenne JHKOPKKE OTKPBUIO TIyTh LI Psia HOBBIX pa3pabOTOK.

e Ilocne mepecmorpa Merpuueckoit KouBennnu na 6-f TKMB (1921), xoropas
pacummpmwia chepy u oOs3anHoctH MBMB B npyrux obnactax Gu3ukd,
nocieayroomeM o0pa3zoBaHuH KOHCYJNBTaTUBHOTO KOMHUTETa IO JIICKTPHYECTBY
(CCE) na 7-i1 'KMB (1927), npeanoxenue J[»Op/Ku ObUIO TIATENEHO 00CYKACHO
MDK, MexayHapoJHbIM COI030M TeopeTHuecko u npuknaaHoit pusuku (IUPAP) n
JIPYTHMH MEKTyHapOIHBIMH OpraHu3alusIMu. DTo puBeso k Tomy, uro CCE B 1939
rofy TpPEAJOXKWI HPUHATH UYETHIPEXMEPHYIO CHUCTEMY, OCHOBAaHHYIO Ha MeETpe,
KuJorpamme, cekysae u ammnepe, cucteMmy MKSA, MKMB ono0Opwui npemioxeHue B
1946 rony.

e [locne MexayHapoAHOIrO paccMOTpeHusl, nposeaenHoro MbBMB, kotopoe Hadanoch
B 1948 roay, 10-1 TKMB (1954) ono6puna nanbpHeiilnee BBEJCHHE KeIbBHHA H
KaHJENBl B Ka9eCTBE OCHOBHBIX CIUHHII TSI TCPMOJMHAMUYECKON TEMIIepaTyphl U
CHJIBI CBETa, COOTBETCTBCHHO. Has3BaHme «MeXIyHapoaHAs CHCTEMa CIUHUID C
ab6peBuarypoit «Sl» Obuto npucBoeno cucreme Ha 11-ii TKMB (1960). Bouiu
YCTaHOBJICHBl MpaBWIa Ui NPe(QUKCOB, MPOU3BOJHBIX CIWHUI H MPEKHHUX

90 s lmnnnloonn oo lonnn ool onnnlonnn ool nnnnbnnnnlnnnnlnnnnl



NMPUNOXXEHWE 4 MBMB u MeTtpuyeckas KoHeeHuMs

JIOTIOJTHUTENBHBIX €INHHMII, & TAKXKE ISl JPYTUX BOIPOCOB; TAKMM 00pa3oM, CO3JaHO
BCe0ObEMIIIOIIEE OIMCAHUE IS BCEX €IMHUI] H3MEPEHUS.

e Ha 14-ii 'KMB (1971) npunsita HOBasi OCHOBHAsI €MHUIIA MOJIb, 0003HAYEHHE MOJTb,
JUISL BENUYUHBI KOJMYECTBA BEIIECTBA. OTO TOCIESAOBANO 3a IMPEUIOKEHUEM
MexyHapoqHOi  OpraHu3alMd [0  CTAaHAAPTU3AlMd, BBIPA3UBIIUMCS B
npeanoxennu Komuccuu mo ob6o3naveHusM, einauiam u Homenknarype (Komuccust
SUN) IUPAP, nomnepkanHoe MexKayHApOJHBIM COIO30M TEOPETHYECKOH U
npukinagaoi xumun (IUPAC). DTo mpuBeno K TOMY, YTO KOJIHUYECTBO OCHOBHBIX
enuHuI] Sl TOCTUTIIO CEMU.

e C Tex mop ObUIM JOCTHIHYTHI BBIJAIOLIMECS YCIIEXW B MNpPHBs3Ke eanHHuIl S| K
UCTUHHBIM MHBapHAaHTHBIM BEIWYHMHAM, TAaKMM Kak (DyHIaMEHTAJIbHbIE KOHCTAHTHI
¢u3uKK u cBoiicTBa aToMOB. [IpH3HaBas Ba)XXHOCTHb NMPHUBA3KH eqUHUL S| K Takum
WHBapHaHTHBIM BenuunHaMm, 24-s TKMB (2011) yrtBepania HPUHIUIEI HOBOTO
ornpezaeneHus S|, OCHOBaHHBIE Ha UCIIOJIB30BAHMH HA0OPa U3 CEMHU TaKMX KOHCTAHT B
KadecTBe perepoB ais onpenencuuid. Ko Bpemenu 24-ii TKMB skcnepuMeHTHI 1Mo
OIIpE/IeTICHUIO MX 3HAYCHUH Ha 0a3e OCHOBHBIX €IMHMI[ TOrO BPEMEHH HE ObLIH
MOJHOCTBIO COrTIACOBAHHBIMH, HO KO BpeMenu 26-it TKMB (2018 r.) ato npousonwio,
n HoBoe onpezenenue Sl npunsrTo B Pezomrounu 1. Beé 310 crano ocHoBoit onucanus,
IIPEACTAaBICHHOIO B JaHHOH OpoIIope, KOTOpOE SIBISIETCS CaMbIM IIPOCTBIM U
HauOoee pyHAaMEHTAIBHBIM CIIOCOOOM omucaHus Sl.

e Panee Sl 6bUTa OIpeeNicHa C TOYKU 3pEHHSI CEMU OCHOBHBIX IMHUI] U TPOU3BOIHBIX
€/IMHUII, OMPENCICHHBIX KaK INPOW3BEICHUS CTEIeHeH OCHOBHBIX eawHUI. CeMb
OCHOBHBIX CIUHHI[ OBUTH BEIOPaHBI O HMCTOPHUYECKUM IPHYMHAM, ITOCKOIBKY
MeTpHuueckas cucrtema, nosgHee S|, ¢opMupoBasach W pa3BHBajach B TEUCHHE
nmocienaux 130 mer. VX BbIOOp He OBUI YHUKAIBHBIM, HO C TOJaMH OH CTal
OOIICTIPHU3HAHHBIM ¥ TPUBBIYHBIM HE TOJBKO OJlarojapsi CO3IAHHIO OCHOBBI VIS
onrcanust Sl, HO U JUTA ONpeAeICHAS MPOU3BOIHBIX SAUHUIL. Takas poJib OCHOBHBIX
SIMHUI] COXpaHseTcs B HacTosamer Sl, XxoTs cama Sl Teneps onpeneneHa Ha OCHOBE
CeMH OIPEIeIAINMNX KOHCTAaHT. [loaToMy B 3TOH OpoIIOpe BCe elie MOXKHO HaNTH
OTIpENICIICHUSI CEMH OCHOBHBIX CIUHHI[, HO OTHBIHEC OHH Oa3HMpPYIOTCS Ha CEMH
OTIpENIeIAIONUX KOHCTaHTaX  YaCTOTE IMePexo/ia CBEPXTOHKOTO PacCIICIUICHUS aToMa
1esnst Aves; CKOPOCTH CBETa B BakyyMe c¢; moctosiHHo# [lnanka h; smementapHom
3apsje e; mocrosHHoi BoabiMana K; mocrtosHHONM ABoraapo Na; M CBETOBOIA
3¢ PEKTUBHOCTH OTIPEIEICHHOTO BUANMOTO H3IydeHUs Kg.

Onpe;[eneHI/m CEMH OCHOBHBIX C€AWHHI MOI'YT OBITH OIHO3HAYHO ITPUBA3aHbI K YK CIOBBIM
3HA4YCHUAM CEMU ONPCACTAONNX KOHCTAHT. OILHaKO MCKAY CEMbIO OIPCACIAIOIINMU
KOHCTaHTaMM U CEMBbIO OCHOBHBIMH €JIMHHUIIAMHW HET B3aMMHO-OAHO3HAYHOI'O COOTBETCTBUA,
ITOCKOJIbKY MHOI'M€ OCHOBHBIC CIMHHUIIBL Tpe6yIOT Ooitee O,ElHOfI onpez[enﬂ}omei/i KOHCTAHTBI.

Yactb 3. UcTopuyeckni B3rnsaa Ha pa3BuTMe OCHOBHbIX eAUHUL

Enunnna BpeMeHH, ceKyHIa

o 1960 rona, eauHuIa BpeMEHH CeKyH[a, onpesessuiack kak 1/86 400 monst oT cpeaHero
COJIHEYHOTro [Hsi. TOYHOE OMpEAEIeHHE «CPEJHEr0 COJNHEYHOTo JHA» ObLIO OCTaBICHO
acrpoHoMaM. OTHAKO U3MEPEHUS TIOKA3ald, YTO HEPABHOMEPHOCTbH BpAI[eHHUs 3eMITH clieiana
9TO OMpeJieNieHre HEeyAOBICTBOPUTENbHBIM. [l Oojiee TOYHOTO OMPEACIICHUS EIUHUIBI
Bpemenn, 11-1 TKMB (1960, Peszomounus 9, CR, 86) mpuHsia ompejaeieHHe, TaHHOE
Mex1yHapOIHBIM aCTPOHOMHYECKUM COr030M Ha ocHoBe Tponmyeckoro 1900 roxa. OgHako
9KCIEpUMEHTAlIbHAs paboTa yxKe mokas3aia, YTO aTOMHBIN CTaHAaPT BPEeMEHH, OCHOBAHHBIH Ha
Mepexoie MEXIY ABYMsl DJHEPreTHUSCKHMHU YPOBHSAMH aTOMa WIJIM MOJIEKYJIbI, MOT Obl OBITh
peanu30BaH M BOCIPOM3BEJCH TOpa3io TOYHEe. YUHTHIBAs, YTO ISl HAYKH U TEXHHKH
HEOOXOJMMO OYeHb TOYHOE OIlpejeseHue eanHuisl Bpemenn, 13-1 TKMB (1967-1968 rr.,
Pesonronus 1, CR, 103 u Metrologia, 1968 r., 4, 43) BeiOpaia HOBOE OIpPEAEICHHE CeKYH/IbI,
OTHOCSIIIIEECs] K YaCTOTE CBEPXTOHKOIO MEepPexojia OCHOBHOTO COCTOSIHUSI B aToMe Ie3usi-133.
IMepecmorpennas Gosee TouHast GOPMYIMPOBKA ITOTO XKE OMNPE/E/ICHHs Telepbh HA OCHOBE
(DMKCHPOBAHHOIO YHCJIOBOTO 3HAYEHHs YaCTOTHI IEPEX0Ja CBEPXTOHKOIO PACIIEILICHUS
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HEBO3MYIICHHOI'O OCHOBHOI'O COCTOsIHHsI artoma me3usi-133, Avgs, Obuia mpunsta Ha 26-M
sacenanuu ' KMB B Pesomoruu 1 (2018).

EauHuna aJjmnHbl, METpP

Omnpenenenne merpa 1889 rozna, a UMEHHO JUIMHA MEXAYHAPOAHOIO NPOTOTHUIIA U3 TUIATHHO-
HPUINEBOTO CIiaBa, Obuio 3ameneno Ha 11-it TKMB (1960), ¢ wucmosib3oBaHHEM
ONpe/ieNieHns, OCHOBAHHOTO Ha JUIMHE BOJHBI ~ HM3JIYYEHHS, COOTBETCTBYIOLIETO
OIpe/IeICHHOMY TIepexo/y B KpunrtoHe - 86. Takoe W3MEHEHHE MPHHATO IS TOTO, YTOOBI
MOBBICHTH TOYHOCTb, C KOTOPOil MOTJIO OBI OBITH PEeaTn30BaHO OMpeeIeHIe MeTpa. JTO ObLIO
JOCTHTHYTO C MOMOIIBI0 HHTEPhEepOMeTpa ¢ MHKPOCKOIIOM-KATETOMETPOM ISl M3MEPCHHUSI
ONTHYECKOI Pa3sHOCTH MyTH OPH MOJACYETE IOJOC. B CBOIWO 0OdYepesnp, 3TO OMpEACICHHE
sameneHo B 1983 roay na 17-it TKMB (Pesomonust 1, CR, 97 u Metrologia, 1984, 20, 25)
JIPYTUM, OTHOCSIIIIUMCS K PACCTOSIHIIO, KOTOPOE CBET MPOXOUT B BAKyyMe 3a ONpPEACICHHBII
uHTepBal BpeMeHH. OpPUTHHANBHBIA MEXKIYHAPOIHBIA MPOTOTHI METpa, KOTOPBIH ObLI
ytBepkaeH Ha 1-it TKMB B 1889 romy (CR, 34-38), mo cux mop xpanutcs 8 MEMB B
ycIoBHsX, onpeaeiaeHHsx B 1889 rogy. UToObl MpoaeMOHCTPHPOBATh €0 3aBUCHMOCTH OT
(UKCHPOBAHHOTO YHCICHHOTO 3HAYEHHS CKOPOCTH CBETa, ¢, GOPMYIHPOBKA OIMPEACICHUS
6bu1a m3MereHa Ha 26-it TKMB (2018 r.) B Pesomronnn 1.

EaunHumna Maccel, KHJI0rpaMm

Omnpenenenne kunorpamma 1889 rona siBIsIIOCH MPOCTO MACCOH MEX/TyHAPOHOTO IPOTOTHIIA
KHUJIOrpamMMa, apTedaxTa U3 mIaTHHO-UpUAKNEBOro ciasa. OH 1o cux nop xpanutcs B MBMB
B ycnoBumsx, onpeneneHusix 1-oiit TKMB (1889, CR, 34-38), Ha koTOpoil GbUT yTBEpKACH
MIPOTOTHUII ¥ 3asIBJICHO, YTO <«3TOT IMPOTOTHII OTHBIHE OY/IET CUMTAThCS CAUHUIIEH Macchl». B
OJTHO U TO K€ BpeMsI ObLIM M3rOTOBJIEHBI IPUMEPHO COPOK aHAIOTHYHBIX NPOTOTHUIIOB, U BCE
OHM OBITH OOpabOTaHbI M OTHOIMPOBAHBI, YTOOBI UMETh MOUTH TAKYK0 K€ Maccy, 4To U
MEXAyHapoaHblii nporotun. [locne KkaauOpOBKM 1O  MEXIYHapOJHOMY HPOTOTHUILY
OOJIBIINHCTBO U3 ATUX «HAI[MOHAJBHBIX MPOTOTUIOBY» OBUIN MHIUBHUAYAIBHO 3aKPEILICHBI Ha
1-it TKMB (1889) 3a rocymapcrBamu-awicHamMd Metpudeckoit KoHBeHIHH, a HEKOTOpBIC
take 32 MBMB. 3-1 TKMB (1901, CR, 70) B pekiapanuu, MpU3BaHHOM MOIOKUTH KOHEI]
HEO/IHO3HAYHOCTH B 00I1IEM yIIOTPeOJICHHH, KacaloleMcsl NCII0Ib30BaHHs CJIOBA «BEC, Macca,
weight», moaTBepamia, YTO «KHJIOTPAMM €CThb CAMHMIA MAacChl; OH paBeH Macce
MEKIyHapOIHOTO NPOTOTHUIIA KHIorpaMMax. [1osHast Bepcus 9THX AeKiapanuii npeicTaBieHa
Ha ¢. 70 BeimeynomsiHy TeIX TpynoB 'KMB,

B 1946 rony, ko BpeMeHH BTOPOi IOBEPKH HALMOHAJIBHBIX IIPOTOTHIIOB OBLIIO YCTaHOBJICHO,
YTO B CPEJJHEM MACChl 3TUX IMPOTOTHUIIOB OTJIMYAIUCH OT MACChl MEXIyHApOIHOTO NPOTOTHIIA.
DT0 MOATBEPIUIIOCH MpH TpeTheil moBepke, npoBencHHOH ¢ 1989 mo 1991 rox, meauaHHast
Pa3HOCTh COCTaBIsIa OKOJIO 25 MUKPOrpaMMOB JIsi Ha0Opa OPUTHHAIBHBIX IPOTOTHIIOB,
yrBepkaeHHbIX 1-it TKMB (1889). [lns oGecnedyeHus AOJITOBPEMEHHONW CTaOHIBHOCTH
€/IMHMILBI MACCHI, UCTIOJIb30BAHMS B ITOJHOH Mepe KBaHTOBBIX 3JICKTPUYECKUX ITAIIOHOB U IS
Oomnbliiell MPaKTHYECKOW IEHHOCTH JUIS COBpPEeMEHHOW Hayku, Ha 26-ii TKMB (2018 r.),
Pezomtonueit 1 ObUIO MPUHATO HOBOE ONpEJeNeHHe KMIOrpaMMa, OCHOBAaHHOE Ha 3HAUYCHHU
(dyHIaMEHTAILHOM KOHCTAHTHI, JJIs 4ero Oblia BeiOpana rocrostuHast [Tnawnka h.

Eannuna JJIEKTPUIECKOI'0 TOKA, aMIIep

DNeKTpUUecKUe €IUWHUIBI, Ha3bIBa€Mble «MEXAYHAPOIHBIMU EOUHHUIAME», U1 TOKa H
COMpOoTHUBIEHUS ObUIM  BBEACHB  MEXIYHApOOHBIM  DIIEKTPUUYECKHMM  KOHTPECCOM,
cocrosiBimMcst B Ymkaro B 1893 romy, a ompeneneHHs <«MEXIyHapOAHBIH amiep» u
«MEXTYHapOIHBIM OM» OBLTH TOATBEPKAeHB MexayHapoaHoi kKoHpepenuuei B JIongoHe B
1908 roxy.

Ko Bpemenn 8-t T'KMB (1933) cioxuiaoch €IMHOAYNIHOE MHEHHE O 3aMEHe
«MEXIYHApOIHBIX €IUHUI» Ha TaK Ha3blBaeMble «aOCONIOTHBIE eNUHUIBD. OJHaKo,
MTOCKOJIEKY HEKOTOpbIe 1ab0opaTopuu elle He 3aBEPIIUIA IKCIIEPUMEHThI, HEOOXOAUMBIE IS
OTIpEJICNICHNUs] COOTHOIIEHUH MEXy MEXAYHAPOIHBIMU U abcomoTHEIME enununamu, ' KMB
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ynonHomounna MKMB B cooTBeTcTByromee BpeMs IPUHATH peIIeHHe, Kak 00 3Tux
COOTHOILIEHHSIX, TaK U O JaTe BCTYIJICHUS B CUITY HOBBIX a0COMIOTHBIX eauHull. MKMB cnenan
910 B 1946 roay (1946, Pesomrouus 2, PV, 20, 129-137), koraa OH HOCTaHOBHII, YTO HOBBIE
eIMHMLBI HaYHYT aedcTBoBaTh ¢ 1 sHBaps 1948 rona. B oktsa6pe 1948 roma 9-1 'KMB
onobpuna pemenusi, npunsatsle MKMB. Omnpenenenue ammepa, BbiOpanHoe MKMB,
OCHOBBIBAJIOCHh Ha CHJIE MEXJy MapaieIbHbBIMU IPOBOAHUKAMU, HECYIIIUMU IEKTPUUCCKUIH
TOK, U 9TO 3HaUEHHUE CTano (GUKCHPOBAHHBIM YHCICHHBIM 3HaYCHHEM BaKyyMHON MarHUTHOH
MPOHUIAEMOCTH | (TaK)Ke Ha3bIBAEMOW MArHUTHOW TOCTOSIHHOM). UucleHHOe 3HaueHHe
BaKyyMHOH 3JICKTPUYECKOHl MPOHUIAEMOCTH &y (TakKe Ha3bIBAEMOH AIEKTPHIECKOI
MOCTOSIHHOM) 3aTeM cTano (UKCHPOBAHHBIM BCJICACTBHE HOBOTO OIPEICICHHS METpa,
npunsitoro B 1983 rony.

Opnnako onpexenenue amrnepa 1948 rona okasanocs TpyAHBIM Ul PEIN3alNH, U B KaUyeCTBE
MPaKTHYECKOM peain3aiuu ammepa yepes3 3akon Oma (18-s TKMB (1987), Peszomtounst 6, CR
100) mOYTH MOBCEMECTHO CTAlM HCIOJb30BATHCS MPAKTUYECKHE KBAHTOBBIC OSTATOHBI
(ocHoBanubie Ha 3¢dekrax J[xozepcona u kBaHTOBOro 3ddekra Xomra), KOTOpbIC
OPHUBS3BIBAIOT BOJBT M OM K KOHKPETHBIM KOMOHMHAuUWsM mocTosiHHO#M Ilmanka h wu
9JIEMEHTApHOTO 3apsija €. B pe3yibraTe 3TOro CTajgo eCTeCTBEHHBIM HE TOJBKO (PMKCHPOBATH
YHCIIeHHOe 3HadeHHe h, YTOOBI TepeompenenuTh KWIOTpaMM, HO Takke (QUKCHPOBATH
YHCIIEHHOE 3HA4YeHUE €, YTOOBI MepeonpeiesinTh aMIep, U YTOObl MPUBECTH MPAKTHYECKHE
KBaHTOBBIE 3JIEKTPUYECKUE dTAJIOHBI B TOUHOE cooTBeTcTBHE ¢ S|. Hacrosiee onpeznesnenue,
OCHOBaHHOE Ha (PUKCUPOBAHHOM YHCJIOBOM 3HAUCHHH DJIEMEHTApHOTO 3apsija, €, NPUHATO B
Pesontonuu 1 26-ro 3aceqanus [ KMB (20181.).

Eannuna TepMOIlHHaMH‘leCKOﬁ TeMnepaTrypsbl, KEJIbBUH

OmnpeneneHne eAMHHUIBI TEPMOAMHAMHUYECKOH TemrepaTypsl Obiio nano Ha 10-i KMB
(1954, Pesomtounst 3; CR 79), kotopasi BeIOpana TPOiHYI0 TOYKY BOABI, TTpw, B KauecTBe
OCHOBHOHM pelnepHOil Touku W mpunucana eii remneparypy 273,16 K, onpenesnsisi, Takum
o6paszom, kenbBuH. 13-1 TKMB (1967-1968, Pesomronus 3; CR, 104 u Metrologia, 1968, 4,
43) npuHsIa Ha3BaHWE KeIbBUH, 0003Ha4YeHHEe K, BMECTO «rpajyc KelbpBHHA», 0003HAUCHHUE
%K, mns ompeseneHHOH TakuM croco6oM eanHMIbl. OHAKO MPaKTHYECKUE TPYIHOCTH B
peanu3aiuy 3Toro onpeaeneHus, Tpedyromye o0pasna YMCcTOH BOABI ¢ YETKO ONpPEeICHHBIM
HM30TOIHBIM COCTAaBOM U Pa3pabOTKU HOBBIX MEPBUYHBIX METOJOB TEPMOMETPUU, IPUBEIH K
MIPUHATHIO HOBOTO OIpe/eNIeHHsI KeIbBHHA Ha OCHOBE (DUKCHPOBAHHOTO YHCIOBOTO 3HAUCHUS
nocrossHHOM bosbimana K. Hacrosiiee onpenenenne, KOTOpoe CHIO 00a 3TH OrpaHHYCHHUS,
6b110 pUHATO B Pesomonnu 1 a 26-it TKMB (2018 r.)

Eaununa xkoaudyecTBa BelecTBa, MoJib

Ilocne OTKPBITHSI OCHOBHBIX 3aKOHOB XHUMHHM, U YKa3aHUS KOJUYECTBA XUMHUECKUX
JJIEMEHTOB WX COCIUHEHUI HCIIOJIB30BAINCH CAMHUIIBI, HA3BIBAEMbIC, HAIIPUMED, «TPAMM-
aTOM» U «TpaMM-MOJIEKyJa». DTH €IUHUIBI UMEIH NPSIMYIO CBSI3b C «aTOMHBIMH BECAMU» U
«MOJIEKYJIIPHBIMH BeCaMH», KOTOPBIC, B ACHCTBUTEIBHOCTH, SIBIISIOTCS OTHOCHUTEIHHBIMH
ATOMHBIMH M MOJICKYJISIPHBIMH MaccaMi. [lepBble KOMIOIIAINH «ATOMHBIX BECOB» CHadaja
ObUIN TIPUBS3aHBI K aTOMHOMY BeCy KHCJIOpPOJa, KOTOPHIH IO O0LIEMYy COTJAIIEHHIO, OBLI
npuHsT paBHbiM 16. Torma kak (U3WKM pa3feiuid H30TONBI B Macc-CIIEKTPOMETpE M
npunucany 3HaueHue 16 oJHOMy W3 M30TOIOB KHMCIOpPOJA, XMMUKHU NPHUIKCAIN TAKOE Ke
3HaueHue (Clierka U3MeHsemMoe) cMecd u30TonoB 16, 17 u 18, uro s HUX COCTaBIsIET
IPUPOIHBII 3TEMEHT KUCIOPOA.

B 1959-1960 romax Cornamenue Mexay MekIyHapOJAHBIM COKHO30M TEOPETHYCCKOU H
npuknagaoi ¢uszuku (IUPAP) 1 MexayHapoOHBIM COHO30M TEOPETHYECKOI M MPUKIATHOM
xumud (IUPAC) monoxuao KoHel 3Toi IBOHCTBEHHOCTH. DU3HKH M XUMHKH COTIACHIINCH
IIPUCBOUTD 3HaYCHUE TOUHO 12, Tak Ha3pIBAEMOMY aTOMHOMY BECY, IPaBUIILHO HAa3bIBAEMOMY
OTHOCHTEINIBHOM aTOMHON Maccoit A, H30TOMY yriiepoja ¢ MaccoBbIM unciom 12 (yriaepon-12,
2C). Momyuennas takum 06pasoM eauHAs IIKALA 1aeT OTHOCHTCIbHBIC ATOMHBIE H
MOJICKYJIIpHBIE Macchl (MAasSeS), Takke M3BECTHBIC KaK aTOMHBIC W MOJICKYJISpHBIC Beca
(weights), cooTBeTCTBEHHO. DTO COTJIAIICHHUE HE BIUSIET HA MEPEOIPEAETEHUE MOJIS.
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BenuuuHa, ucronb3yemMas XUMHKAMH JUTS OMPECTICHUS] KOJINYECTBA XUMHUYECKUAX DIIEMEHTOB
WO COENMHEHMI, HAa3bIBAETCA <«KOJIMYECTBOM BelllecTBa». KOJIMYECTBO BELIECTBA,
06o3HaueHne N, ONpeseNseTcs Kak MPOMOPIIMOHAIBRHOE YUCITY YKa3aHHBIX JIIEMEHTAPHBIX
00bexkToB N B 00Opasme, mnpuyeM KOIPQPUIHMEHT MPONOPLUHUOHATBHOCTH — SIBIISIETCS
YHUBEPCAIbHOW KOHCTAHTOM, KOTOpas OAMHAKOBa Uil BceX 00bekToB. Koadduuuent
MIPOTOPIMOHATLHOCTH SIBJSIETCSI 0OPATHOM BENMUMHOM MOCTOSHHON ABoraapo Na Tak 4ro n
= N/Na. Ennauna komuuecTBa BEIIECTBA HA3bIBACTCS MoJb, 0003HadeHue mousb. Cremys
npemioxerusiMm IlUPAP, [IUPAC u 1SO, MKMB BriBen onpexnencaue Monst B 1967 rony u
monTeepawa ero B 1969 rony, ykasas, 4To MoJsipHas Macca yriaepoaa-12 nomkHa ObITh paBHA
touro 0,012 kr/mMonb. DTO MO3BOJMIO OMpPEETUTh KOJHUYECTBO BernecTBa Ng(X) mroboro
grcToro oopasna S o0bekTa X HEMOCPEACTBEHHO U3 MacChl 00pasna Mg M MOJSIPHOH MacChl
M(X) ob6bekta X, mpudyeM MOJISpHAs Macca OmpeleiieHa M3 €ro OTHOCHTEIbHOW aTOMHOM
Maccel A, (aTOMHBI WIH MOJNEKYJISpHBIH Bec) 6e3 HEOOXOAMMOCTH TOYHOTO 3HAHHUS
MOCTOSTHHOW ABOTA/IPO, UCTIONB3YsI COOTHOIICHHUS

ns(X) = mgM(X), 1 M(X) = A(X) g/mol
TeMm caMbiM, 3TO OIMPCACIICHNE MOJISL 3aBHUCEJIO OT OIPEACICHUA apTe(baKTa Kujorpamma.

YucneHHOE 3HAYEHHE MOCTOSHHOM ABOTa/Ipo, OMPEIEIEHHOEe TAKUM CIIOCOO0M, OBLIO PaBHO
yuciy atoMoB B 12 rpammax yriepona-12. OfHaKO BCIEICTBHE MOCIEAHUX TEXHUYECKHX
JOCTHKEHHI 3TO YMCIIO TEMEPh U3BECTHO C TAKOM TOYHOCTHIO, YTO CTAIO0 BO3MOXHBIM Ooiee
MPOCTOE U YHUBEPCAIbHOE OIpPEACICHHe MOJISl, & UMEHHO MyTeM TOYHOTO yKa3aHWs 4MCIia
00BEKTOB B OJIHOM MOJIE JIFOOOTO BEIeCTBA, TEM CaMbiM (HKCUPYS YHUCIEHHOE 3HAYCHUE
MOCTOSTHHOM ABOTa/Ipo. DTO MPUBENO K TOMY, YTO HOBOE OMpEJe]eHHEe MOJS M 3HAYCHUE
MOCTOSIHHOM ~ ABOrafipo OoJbllle HE 3aBUCAT OT ONpEJeTeHUs] KWIorpamma. OTUM
MOJ{YEPKUBAETCS PA3IMINe MEXY MPUHIUIHAIBHO Pa3HbIMU BEIHMYMHAMU: KKOJHYECTBOM
BEIIECTBa» M «Mmaccoi». Hacrosiee omnpeneneHne MoJjst, OCHOBAHHOE Ha (PMKCHUPOBAHHOM
YHCIIOBOM 3HA4YE€HHH HOCTOSIHHOW ABoraapo, Na, mpunsto na 26-it TKMB (2018 r.) B
Pesomronun 1.

Eaunnna cuisl cBeTa, Kanaeja

EquHunbl Cuibl CBETa, OCHOBAaHHBIC Ha J3TalloHAX IUIAMEHH WIIM JaMIl HaKalWBaHUS,
MPUMEHSBIINXCS B pa3IM4YHbIX cTpaHax 10 1948 roxa, cHavyanma ObUTH 3aMCHEHBI «HOBOWM
CBEUO», OCHOBAHHON Ha SAPKOCTH wm3iydaresst [lmanka (abCOMIOTHO YEPHOrO Tena) Mpu
TEeMIIepaType 3aMep3aHus. IUTATHHBL. DTO HM3MEHEHHE MOITrOTOBICHO MeXIyHApOIHOM
komuccueit o ocseniennio (CIE) u MKMB no 1937 roaa, a pemienue obuapogoano MKMB
B 1946 rony. 3aTem oHo ObLTO paTrduuupoBano B 1948 rony Ha 9-it [KMB, xotopas npussiia
HOBOE MEX/IyHApOHOE Ha3BAHUE ISl OTOM eIUHHUIBI, KaHiena, obo3nauenue cd; B 1954 romy
10-s ’KMB yupeauna kaHaeny B KauecTBe OCHOBHOM equuuibl; B 1967 rogy 13-¢ 3acenanue
I'KMB (Pesonrouus 5, CR, 104 u Metrologia, 1968, 4, 43-44) uzameHuo 310 onpe/elicHue.

B 1979 romy wu3-3a TpymHOCTEH ¢ peanusanueil wusnydatens IlnaHKa OpPH  BBICOKUX
TEMIEpaTypax u OJarogaps HOBBIM BO3MOXHOCTSM DaJHOMETPHH, T. €. HU3MEPEHHIO
MOIIIHOCTH ONTHYeCKOro usiyuenus, 16-s 'KMB (1979, Pesomronus 3, CR, 100 u Metrologia,
1980, 16, 56) npuHsiIa HOBOE OMpPEACICHHE KaH/IEIbI.

B HacTosmem onpeneneHMH KaHAenbl Hcmoib3yercs (ukcupoBanHoe HHCIICHHOC

3HAYEHHWE UIA CBETOBOM A(P(EKTUBHOCTH MOHOXPOMATHYECKOTO H3IYYCHHS C YACTOTOM
540x10% I'n, Keg, mpunsiToe Ha 26-ii TKMB (2018) B Pezomtoruu 1.
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Cnucok coKpalleHuu,
MCNOJIb3yeMbIX B HacTosiLLeM Tome

1 CokpaweHunsa naboparopunn, KOMUTETOB U KOHthepeHUUn
BAAS British Association for Advancement of Science/ Bputanckas
accoLManys COACUCTBUS PA3BUTHUIO HAYKU
BIPM International Bureau of Weights and Measures/ Mexayuaponsoe Bropo

mep u BecoB (MBMB)
CARICOM Caribbean Community / Kapu6ckoe coobiiecTBo

CCAUV Consultative Committee for Acoustics, Ultrasound and Vibration /
KoHcynbpTaTHBHBIN KOMUTET IO aKyCTUKE, YIBTPa3BYKy U BUOpaIUu
(KKAYB)

CCDSs Consultative Committee for Definition of Second / KoncynsraTuBHBbIH
komuret 1o onpexaenenuto cekyuapl (KKOC), em. CCTF

CCE Consultative Committee for Electricity / KoncynpTaTHBHBIH KOMHTET 110
anekrpuuectBy (KK3), cm. CCEM

CCEM Consultative Committee for Electricity and Magnetism /
KoHCynbTaTHBHBIH KOMHTET 10 deKTpruuecTBy U MarHetm3my (KKOM)
(panee CCE)

CCL Consultative Committee for Length / KoncyneTaTiBHBIH KOMHTET 110
JUIMHE

CCM Consultative Committee for Mass and Related Quantities/
KoHCynbTaTHBHBIH KOMHTET 1O Macce U cBsi3aHHBIM BenmmunHaM (KKM)

CCPR Consultative Committee for Photometry and Radiometry /
KoHncynsTaTHBHBIH KOMHTET 10 (poToMeTpuu U paguomerpun (KKDP)

CCQMm Consultative Committee for Amount of Substance: Metrology in

Chemistry and Biology / KoHcymbTaTHBHBIH KOMHUTET IO KOJIUYECTBY
BeliecTBa: MeTponorus B xumuu u 6uonorun (KKKB)

CCRI Consultative Committee for lonizing Radiation / KoncynbratiBHbIit
KOMUTET 110 HOHH3upyromuM m3nyuennsm (KKHUN)

CCT Consultative Committee for Thermometry / KoncynbTaTUBHBINH KOMHTET
no trepmomeTpru (KKT)

CCTF Consultative Committee for Time and Frequency / KoucynbraTuBHBIN
KOMHUTET 110 BpeMeHH u yacrote (panee CCDS) (KKBUY)

CcuU Consultative Committee for Units/ KorcynbTaTHBHBIH KOMHTET 10
enunnnam (KKE)

I'KMB General Conference on Weights and Measures / I'enepanbHast
Kondepenuus mo mepam u Becam ('KMB)

MKMB International Committee for Weights and Measures / MexayHapoaHbIit

Kowmuret mep u Becos (MKMB)

CODATA Committee on Data for Science and Technology / Komurer 1o
YHCIOBBIM JaHHBIM B oOnmactu Hayku u TexHukd (KOJATA)

CR Comptes Rendus of Conférence générale des poids et mesures/ Tpy st
I'enepansroit KoH(epenuu mo mepam u Becam
ET Ephemeristime / Ddemepuanoe Bpems

IAU International Astronomical Union / MexayHapoaHbIit aCTPOHOMHIECKHI
COH03
ICRP International Commission on Radiological Protection / Mexnysaponuas

KOMHUCCH IO pazmonomqecxoﬁ 3alIUTC
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ICRU International Commission on Radiation Units and M easurements /
Men(z[yﬂapoz[Ha;{ KOMHUCCHS IO paJUallUOHHBIM €AUMHUIIAM 1
N3MEPCHUAM

IEC International Electrotechnical Commission / MesxayHnapoaHast
anekTporexHudeckas komuccus (MIK)

IERS International Earth Rotation and Reference Systems Service/
MexayHapoaHas ciyx0a BpalieHUs: 3eMIIA M CUCTEM OTCYETa

ISO International Organization for Standardization / MexayHapoanas
OopraHusanys 1o CTaHIapTU3aLuu (1UCO)

IUPAC International Union of Pure and Applied Chemistry / MexyHapoubtii
COKO3 TeOpCTH‘{CCKOﬁ u npnmanﬂoﬁ XUMHH

IUPAP International Union of Pure and Applied Physics/ MexxyHapo bt
CO03 TEOPETHYECCKON M MPHUKIATHON HUBAKH

OIML International Organization of Legal Metrology / MesxxayHnapoaHas

opraHu3aiys 3akoHoaatenbHoi Metponaorud (MO3M)

PV Proces-Verbaux of MKMB / TTpotokoinsl MesxkayHapoasoro Komurera
Mep M BECOB

SUNAMCO  Commission for Symbols, Units, Nomenclature, Atomic Masses and
Fundamental Constants/ Komuccus 1o cumBosiiaM, eIMHULIAM,
HOMEHKIIATYpE, AaTOMHBIM MaccaM u (yHIaMEHTAIbHBIM KOHCTAHTaM

WHO World Health Organization / BcemupHast opranusaigust
sapaBooxpanenus (BO3)

2 CokpalweHns Hay4HbIX TEPMUHOB

CGS Three-dimensional coherent system of units based on three mechanical
units centimetre, gram and second / Tpexpa3mepHasi KOTepeHTHAs
CHUCTCMa €JUHHUIl HAa OCHOBC TPEX CAMHUI] MCXaHUYCCKUX BCJIMYMH:
CaHTHUMCECTpPA, 'paMMa U CEKYHbL

EPT-76 Provisional Low Temperature Scale of 1976 / IIpensapurenbHast mikasa
HU3KHX Temnepatyp 1976 r.

GUM Guide to Expression of Uncertainty in Measurement / PykoBoacTBo 1o
BBIPQ)XCHUIO HEONPEACIEHHOCTU B U3MEPCHUH

IPTS-68 International Practical Temperature Scale of 1968 / Mexnynapoaaas
TeMIepaTypHast mpaktudeckas mkana 1968 r. (MIITI-68)

1SQ International System of Quantities/ Mexaynaponas cucrema
(bHU3MYCCKUX BETHYNH

ITS-90 International Temperature Scale of 1990 / MesxayHapoaHast
temrnepatypHas mkana 1990 r. (MTI-90)

MKS System of units based on three mechanical units metre, kilogram, and

second / Cucrema CAWHHUI Ha OCHOBE TPCX €AMHUIAX MCXaHUYCCKUX
BEJIMYUH: MeTpa, Kunorpamma u cekyr sl (MKC)

MKSA Four-dimensional system of units based on metre, kilogram, second, and
ampere/ quLIpCXpZBMepHaSI CHUCTEMa €IUHUIl HAa OCHOBC METpaA,
KWJIOTpaMMa, CEKyHAbI U aMIIepa

S International System of Units/ Mexxaynapoanas cucrema equnui (CH)

TAI International Atomic Time/ MexayHapoHOe aTOMHOE BpeMst

TCG Geocentric Coordinated Time/ I'eouentpudeckoe Koopaunaraoe
Bpewms

TT Terrestrial Time/ 3emuoe Bpems

uTC Coordinated Universal Time / BcemupHoe KOOPAUHUPOBAHHOE BpEMsI

VSMOW Vienna Standard Mean Ocean Water / Vcpeauénnas npupoaHas Bojia
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JononHeHue Pasgena 3

Mpucrasku ana o6pasoBaHUA AECATUUHBIX KPATHbIX U A0/bHbIX eauHuL, Sl

[Ona vcnonb3oBaHus ¢ eguHuuamun Sl yCTaHOBJ1€Hbl NMPUCTABKN OECATUYHbIX paTHbIX

M OONbHbLIX eAuHUL B AnarnasoHe oT 1030 ao 10'30. B Tabnuue 7 npencrasneHsbl
HasBaHMa U 0603HAYeHWUs ANA 3TUX KpaTHbIX Y JOMNbHbLIX MPUCTaBOK.

MpuctaBkn nevaTalTCA MNpPAMbIM - WPUEGTOM, Kak ¥ 06O03Ha4YeHUA eAuHUL, BHe
3aBMCUMOCTM OT LWpundTa, UCMOMb3yeMoro B ocTarnibHOM TekcTe, 6e3 npobena mexay
H/MW 1 CUMBOSIOM AN  eAnHuUbl. Bce KpaTHble npucTaBkn NULyTcs ¢ 6onbLuoi BykBbl,
a [onbHblE — C ManeHbKkon, 3a ucknyeHnem da (geka), h (rekto) u k (kvno). HassaHus
BCEX MNPUCTABOK MevyaTalwTcss CTPOYHbIMM OykBa, KPOMe TeX, UYTO CTOAT B Havane
NnpeanoXxeHus.

Tabnuua 7. Npuctasku Sl

CreneHb HasaHue O603HaveHne CreneHb HasBaHue O603HaveHune
MeXayHap. pycckoe MexayHap. pycckoe

10* neka da na 101 Ienuu d I
10° reKTO h r 102 CaHTH c c
10° KUJIO k K 103 MHUJUTHA m M
10° Mera M M 10°® MHKpPO u MK
10° rura G r 10° HaHO n H
10%? Tepa T T 1012 IHKO p I
10 nera P il 0% bemTo f )
10'8 Kca E C) 101 arTo a a
10% 3eTTa z 3 10% 3enTo z 3
10% HOTTA Y u 107 HOKTO Y u
10% poHa R 107 POHTO P
10% KBETa Q 10%° KBEKTO q

COBOKYMHOCTb CMMBOJIOB, 06pa3oBaHHasi NpMCTaBkoW M obo3HayeHneM eaunHULbI,
npeacTtaenseT coboli HOBoe Hedenumoe o0O6O3HaYeHWe efuHuLbl (KpaTHas wunu
OonbHasa eavHuua), KoTopoe MOXET OblTb BO3BEAEHO B MOMOXMUTENbHYHO WK
oTpuUaTenbHYIO CTeneHb N ob6beauHEeHO C ApyruMn O0B6O03HAYeHUsSMU eanHUL,
4yT06bI chopmMupoBaTb cocTaBHble 0003HAYeHWS eguHUL.

lNpumep nm (NnukomeTp), Mmonb (Munnnumons), FOm (ruraom), TIy (Teparepu,)

23cm3 =2,3(em)® =23 (102 M3 =23x106 w3
1emt=1(em)t =110 M)t = 10° m™* = 100 m*

Taknm xe o6pa30M, Ha3BaHMS NPUCTABOK HEOTAENUMbI OT Ha3BaHUM €auHUL, K KOTOPbIM
OHW npuKpenneHbl. Tak, Hanpumep, MUNNUMETP, MUKPoNackanb U MEraHbTOH — 3TO
BCe oOTAellbHble CnoBa.

CoctaBHble 0603HayYeHNss ONsA MPUCTABOK, TO €CTb 06Pa3oBaHHbIE HANoOXeHNeM ABYX
unn Gonee o6Go3HaYeHUn AN NPUCTABOK, He AOMYCKATCA. OTO NPaBUIIO Takxke
NMPUMEHAETCH K OBYM WITN HECKOTMBbKMM COCTABHBLIM Ha3BaHUAM NMPUCTABOK.

O6o3HavyeHUs1 4ns NPUCTaBOK HE MOTYT HW 3anuCbiBaTbCA OTAENbHO, HU NPUCOEAUHSATLCS
K umdpe 1, 0603Ha4YeHMIO eAnHULbI «OaNHY». TOYHO TaK Xe Has3BaHWUs MPUCTaABOK He
MOFYT NPUCOEAMHATLCS K Ha3BaHWUIO e ANHWLbI OOUH, TO €CTb K CIIOBY «OAUH».

Kunorpamm — 3To eQUHCTBEHHas korepeHTHas eguHuua Sl, ybe HasBaHue U o6o3HaveHne no
WCTOPUYECKUM MNpuuMHam BkrovaeT B ceba npuctaBky. HaseaHua u oGosHauveHus ans
KpaTHbIX OOMbHbIX eauHUL, Macchl 0BpasytoTcs nyTemM NPUCOeAMHEHUSI Ha3BaHWsA U 0GO3HaYeHUs
MPUCTaBKU K Ha3BaHWMIO eAnHULIbI «TpaMM» U 0603HaUYEHNIO eANHULbI «» COOTBETCTBEHHO.
Hanpumep, 10-6 Kr 3anucbiBaeTcsa Kak MUNMUIPaMM, Mr, 8 HE MUKPOKUIIOrpamMMm, MKKT.

MpuctaBku S| oTHocsTCA
TONbKO K cTeneHsam 10.
WX Henb3s ncnonb3oBaTtb
ans o6o3HaveHns
cTeneHen 2 (Hanpuwvep,
OAVH KUnoout
npeacTasnsieT cobomn
1000 6uT, a He 1024).
[Ona cteneHen 2
pekoMeHAaYyTCAK
MCMNOMb30BaHNUIO
cnepyoLume Ha3BaHWsA 1
0603HaYeHNs NpUCTaBOK:

KHOH Ki (Kn)

MeOH M1 (M=)
rH0H Gi1(Tn)
TeOH T1(Tr)
ne6H P1 (TIa)
3KCOH E1 (3n)
3e0H Z1(3m)
HOOH Y1 (M=)



MBMB n MeTpuyeckas KoHBeHLnA

HononHeHue NMpunoxexus 1

27-a FKMB, 2022
O pacwupeHuu guana3soHa npedukcos CU

Pesonwouuna 3

eHepanbHaga koHdepeHUma no mepam u secam (CGPM) Ha cBoem 27-M 3aceaaHuu,

HanoMuHas

YTO Ha npegbioyWwux 3acefaHusax Obinv NPUHATHI peLleHusi, Korga CYMTanoch
CBOEBPEMEHHLIM pacluMpuUTb AnanasoH npedukcos CU, Bkntovas Pesontounto 12.
(nyHkT 3), npuHaTyo KITIM Ha ee 11-om 3acepanum (1960 r.), Pesontoumtio 8,
npuHaTyto KIMIM Ha 12-om 3acegaHum (1964 r.), Pesontouuto 10, npuHaTyio KIMTIM

Ha 15-m 3aceganun (1975), n Pesontounto 4, npuHatyio MKMB Ha 19-m 3acegaHum
(1991),

yunTbiBas

- CyLleCTBeHHYo ponb MexayHapoaHou cuctemsl egmHuy, (CA) B obecneveHmn yBepeHHOCTH
B TOYHOCTM U rnobanbHOM COMOCTaBMMOCTU  U3MEPEHWUN, HEeobXoaumbIX Anis
MEXAyHapOAHOM TOProBnu, NPON3BOACTBA, 340P0Bbs M 6€30NacHOCTM YenoBeka, 3alnThbl
OKpy)XatoLLen cpefpl, M3ydeHus rnobanbHoro Knumara U HayyYHbIX UCCreaoBaHun,

- npeunmyliecrtsa noowpeHna ncnonb3oBaHnAa eanHnL CcHu nyTemMm npegocrtaBlieHNA HOBbIX

npedukcoB CU aOna HayyHbiX COOOLWIECTB, KOTOpble 3aBUCAT OT W3MEpeHWi, He
OXBaYeHHbIX TEKYLLMM AManasoHOM,

noTpebHOCTN HayKM O AaHHbIX B Brivbkanwem 6yayLiem B BblpaXeHUN KonmM4ecTB LngppoBom
UHOpMaLIMM UCMONb3YS NOPSAKU BENUYMHBI, NpeBbiwatolme 1024,

- BaXKHOCTb CBOEBPEMEHHbIX AeNCTBUI AN NpedoTBpalleHust Toro, YTobbl HeoduumarnbHble
Ha3BaHUsA NpedmrKcoB ObINM Ae-hakTo NPUHATLI B APYrMX coobLiecTBax,

noctaHoBNsAeT

pobasuTtb Kk cnuncky npedumkcos CU, ucnonb3dyemblx Ans KpaTHbIX M AOMbHbIX eOuHWL,
cnegyoLne npedukcsl

MHoxunTenb HavnmeHoBaHue | CumBon
1077 poHa R
1027 POHTO p
1030 KBeTa Q
1030 KBEKTO q
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