NH)XeHepaM Ha 3aMeTKy: YTBepAuJim HOBble 3TaJIOHbl aMnepa u
Kusorpamma

Y4yacTHUKKN 26-1n FeHepalbHOM KOHGEepeHU M Mo MepaM 1 BecaM, npoxoamBLuen ¢ 13 no 16 Hos6ps 2018
rofa B Bepcane (®PpaHums), eonHOr1acHoO NporosioCoBasin 3a HOBOE onpefesieHne 3TaJlIoHOB YeTbIpEéx
eavHul MexnayHapogHon cnctembl CU - KnnorpamMmma, amMmnepa, KefbBMHa 1 Mons. Ha npegblaylem stane
0bHOBIEHNS cnCTEMBI Sl BblIN yTBEP>XXAEHbLI HOBblE CTaHAapThl CEKYHAObI (BpeMs), KaHOenbl (C1ia cBeTa) u
MeTpa (annHa).

O cywiecTBOBaHUM 3TasIoOHa KUJOrpaMMa B BUAe CrneunanbHO N3roTOBJEHHOMO C BbICOKOW TOYHOCTLIO
UnanHgpa 13 naaTuHoO-MpnaneBoro crsiasa Mbl BNepBble Y3HAEM Ha LUKOJIbHbIX YPOKax U3NKKN. ITOT
3TaJlIoH XpaHUTCS BO hppaHLUy3ckoM ropoae Cespe, B MexxayHapoaHOM 6lopo Mep 1 BeCOB. Tak ke

OaBHO Obl/1 U3rOoTOBJ/IEH N 3TaJIOH MeTpa. /19 MPakKTUYeCKOro NpMMeHeHns B HalUWOHaIbHbIX OpraHax
CTaHOapTM3aLUmMn NCMNOJIb30Baan oTKannbpoBaHHbIE KOMUKW 3TaJIOHOB MeTpa U Kuiorpamma. lNepsble Konuu
3TaJIoHa Kunorpamma 6bisin n3rotoeneHsl B 1872 roay.

Kak BOo3HuKNa cuctema CU

dopMmMpoBaHMe MeXXAyHapoaAHON CUCTEMbl e AMHULL n3MepeHUin Havanocb ¢ 1799 ropa, korga rnossBUANCh
CTaHOapTbl BECA U AJINHbI, U3rOTOBJIEHHbIE N3 MMaTUHbLL. B 1889 rogy oHu 6b1s1n Ha3BaHbl MeXXAyHapoAHbIMU
3TasloHaMun. [10 BO3HMKHOBEHUSI COBPEMEHHON cucTtembl C/ HECKONIBKO fecaTuneTuin 6a3oBbIMU eANHNLaMUN
CYNTaNN CaHTUMETP, rpamMMm, cekyHaa (cnctema CIrC), notom B kavecTBe 6a30BbIX BENMNYUH Oblnn BoIbBpaHbI
MeTp, Knnorpamm n cekyHga (MKC). B 1939 rony npenioxuam K HUM nobasntb amnep n B 1946 rogy 6bina
yTBepxAeHa cuctema eanHuy, MKCA. Ha koHdepeHunn B 1954 rogy 6a3oBbiMrn egnHNLLAMIN B A0MOJHEHNE
K MeTpy, KWI0rpaMMy 1 CEKyHAe CTann aMnep, KesbBUH 1 KaHgesn. B 1960 rogy nosisBnnoch

Ha3BaHue International System of Units (Sl). B pe3ynbTaTe CNopoB U ANCKYCCUI MexxOy PU3NKamMm 1
XUMMKaMn 14-9 KoHEepeHL XS NporosiocoBana 3a 6a3oBylo eAnHULY KoanyecTBa BewecTBa U B 1971 rogy
MoJib Bowén B cnctemy CU, ctaB ceabmon 6a3zoBon eguHuLENR.

NMepeonpepeneHue 3TaJIOHOB

"3o6peTeHne" 3TaNoHOB N JOrOBOPEHHOCTN MEXAY MHOMMMMK CTPaHaMu Mupa 06 Ux NpUMeHeHNn nMenun
OFPOMHOE 3HaYeHMe N BUSHME Ha pa3BUTME MEXAYHapOLHON TOProBAKU, Chirpasiv BaXkHY0 pPoJib B HayKe 1
B MPOV3BOACTBE. HO MOCTENEHHO Yy YY4EHbIX HAKOMUINCh NPETEH3MN K BbiIOpaHHbIM B Ka4eCTBEe 3Ta/lOHOB
dhunsnyecknm obvekTaM. Hy>xHa 6osbluas TOYHOCTb M CTabUAbHOCTb 3TaJIOHOB Kak e AUHUL, N3MEePEHUS.

Hanpumep, o6HapyXnam nameHeHne MaccChl y 3TajioHa Kuaorpamma. HecmMoTps Ha NpUHATbLIE CTporme
YC/IOBUSA XPaHEHNSA N Mepbl MPefoCTOPOXXHOCTY, 3a npoLlejllee BpeMs Nocae U3roToBAEHUSA LUANHLPpa-
3TaJloHa, ero Bec naMeHusncs Ha 50 mukporpamm. OnpegeneHmne cekKyHabl Kak 1/86400 cyToK Toxe
OKa3aloCb HEMOCTOSAHHOW BENNYUMHON. [epBoe onpefeseHne 3TasoHa MeTpa Kak 4acTb AnamMeTpa 3emMau
CyLLLEeCTBOBaAJ10, HO NepecTasn UCMob30BaTb.

“Courtesy of BIPM"

OApHa U3 KONUW 3TasioHa Kunorpamma (43-a)

B kayecTBe 3TasloHa AO/HKHO BbITb YTO-TO abCONOTHO HEN3MEHHOE, XeNaTesIbHO 06I.Ll,e}J,OCTyI'IHOG M 4TObbI
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He HY>KHO ObIJI0 ero xpaHuTb B ceide. Mo3ToMYy Ha4YaMCb NMOMUCKN N BbIGOP MHbIX 06BEKTOB 1 NPOLIECCOB,
KOTOpble MOXXHO 6b1s10 6bl UCMOJIb30BaTb NMPY ONpeaesieHNN 3TaloHoB A4Js 6a30BbiX eanHuL. B 1983 rogy
BrepBble onpeaenunn 6a3osyto eguHuly CU (MeTp) Yepes pyHOaMeHTaNlbHY0 KOHCTaHTY - CKOPOCTb CBETa
B BaKyyMe.

\eok

ﬁ

2 Sl .

e

ﬁl’

MeTp c cekyHOom bblnn NnepeonpenesieHbl Yepe3 CKOPOCTb CBeTa (CBET NpoXoAnT ToYHO 299 792 458
MEeTPOB 3a CEKYHAY) U U3Sly4YeHne OXJaKaAeHHOro atoMa uesunsa (ctporo 9 192 631 770 nepnonos
M3/ly4eHNS 3a CeKyHAy)

HoBbI# 3TaNOH KunorpamMmma

C 20 mas 2019 roga KunorpaMMoM 6yAeT CHMTaTbCsA He BEC 3TAJIOHHOIro LWIVHAPA, KWJOFpaMM B
COOTBETCTBUM C HOBbIM MOAXOLOM O0TKa3a OT (hM3NYECKUX apTedaKTOB, UCMOSb3yEeMbIX ANNTENbHOE BPeEMS
B KavyecTBe 06pasLoB, 3TaJIOHOB eAVHNL, U3MEPEHUS], Ternepb OnpeaesseTcs Yepes NocTosiHHY MNMnaHkKa,
(hyHOaMeHTaNbHY0 KOHCTaHTY.

Kunorpamm 6bin1 nocnenHen Mepon, 3TajloHOM KOTOPOW CAYXUA PU3NYECKUn NPOTOTUM, OTMETUA
pykoBoauTenb HaunoHanbHon nabopatopum METPONOrUN N NCNbITaHn PpaHunm Toma 'peHoH. Tenepb
Kunorpamm byneTt onpefensaTbCa He BECOM 3TasloHa, a KOJIM4YeCTBOM 3Hepruun, Heobxoanumon gnsa Toro,
4TOObl COABUHYTb C MeCTa 06 beKT BECOM B KMJIOFPaMM.

HoBbIlA 3TasIOH MacCbl MOXKHO peasin30BaTb C MOMOLLbIO BecoB Knbbsa. DTanoHOM ABNAETCH rpy3, KOTOPbIA
YPaBHOBELLUVBAET CUJY OTTaNKMBaAHUSA MeXXOYy NOCTOSAHHbIM MarHUTOM N KaTyLUKOW, MO KOTOPOW NMponycKatoT
TOK. TakMm 06pa3oM, Maccy 06beKTa MOXXHO HalTK 3a CYET paBEHCTBA 3JIEKTPUYECKON N MeXaHNYECKON
cun. O6 ycTponcTBe 1 0 TOM, 4TO Takoe BaTT-6aslaHC MOXXHO NPoYnNTaTb 34EeCh.

HoBoe onpepneneHune amnepa

ITanoH amnepa 6bin1 yTBEP>XOEH B 1948 r. OH OCHOBbLIBAJICA Ha U3MEPEHNN CUJIbl, AENCTBYIOLLEN Ha
rnapaJsnfesibHble MPOBOAHUKM C TOKOM. Tenepb y4éHble pelmnnm 3aduKCMpoBaTb YNCJIEHHOE 3HaYeHNe
3/IeKTPUYECKOro 3apsaa 1 UCNoJsib30BaTb ero B onpeaesieHnn amnepa.

"H(bOpMaU,MiI 00 U3MeHeHusax B onpeageneHum 6a30BbIX eauHML B cucteme CU

Hu>xe CKpUHWOTLI U3 AOKYMeHTa (ccbisika Ha PDF) ¢ nHdopmaumen o6 nameHeHnax B MexayHapoLHowm
cucteme CU. HeckonbKo neT, npeawecTByowme rojlocoBaHmo Ha 26- KoHdepeHuuK, bbian NoTpavyeHbl Ha
rMepenpoBepPKY N Ha N3MEPEHUS 3HaYEeHUN hyHOAMEHTaIbHbIX MOCTOSHHbLIX C MaKCMMaJIbHON TOYHOCTbIO.
3Ha4yeHns yHAaMeHTalbHbIX MOCTOSAHHbIX, Yepe3 KoTopble onpeaeneHbl Bce 6a3oBble eANHNLbI:
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On the revision of the International System of Units (Sl)

The General Conference on Weights and Measures (CGPM), at its 26th meeting,

decides that. effective from 20 May 2019, the International System of Units, the SL is the system
of units in which:

the unperturbed ground state hyperfine transition frequency of the caesium 133 atom A,
159 192 631 770 Hz.
— the speed of light in vacuum ¢ 1s 299 792 458 m/s,

-34

— the Planck constant b 1s 6.626 070 15 = 107 T s,

— the elementary charge e 1s 1.602 176 634 = 107" c,
— the Boltzmann constant k is 1.380 649 = 107> J/K.
— the Avogadro constant Ny is 6.022 140 76 * 107 mol ™,

— the luminous efficacy of monochromatic radiation of frequency 540 x 10" Hz. K.
is 683 lm/W,

where the hertz, joule. coulomb, lumen. and watt, with unit symbols Hz, J, C. lm. and W,
respectively, are related to the units second, metre. kilogram. ampere. kelvin, mole, and candela,

. . . . - 2 -
with unit symbols s, m. kg, A, K. mol. and cd, respectively, according to Hz =+ D I=m’ kgs 5
C=As.Im=cdm’m>=cdsr,and W=m’ kg s™.

OnpegnenerHuns cemu 6a3oBbix eanHuy, CU: HoBble - 4J1st KWJIOrpaMMa, amnepa, KelbBruHa 1 Mois:
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Appendix 3. The base units of the Sl

Starting from the new definition of the SI described above in terms of fixed numerical values of
the defining constants, definitions of each of the seven base units are deduced by taking, as
appropriate, one or more of these defining constants to give the following set of definitions,
effective from 20 May 2019:

— The second. symbol s, is the ST unit of time. Tt is defined by taking the fixed numerical
value of the caesium frequency Awvgs. the unperturbed ground-state hyperfine transition
frequency of the caesium 133 atom. to be 9 192 631 770 when expressed in the unit Hz,
which is equal to s,

— The metre, symbol m, is the ST unit of length. It is defined by taking the fixed numerical
value of the speed of light in vacuum ¢ to be 299 792 458 when expressed in the unit m/s,
where the second is defined in terms of Awvp..

— The kilogram, symbol kg, is the SI unit of mass. It is defined by taking the fixed
numerical value of the Planck constant h to be 6.626 070 15 x 107* when expressed in the
unit J s, which is equal to kg m® s, where the metre and the second are defined in terms
of ¢ and Awves.

— The ampere., symbol A. is the ST unit of electric current. It is defined by taking the fixed
numerical value of the elementary charge e to be 1.602 176 634 = 107 when expressed in
the unit C, which is equal to A s, where the second is defined in terms of Avg..

— The kelvin, symbol K. is the ST unit of thermodynamic temperature. It is defined by taking
the fixed numerical value of the Boltzmann constant k to be 1.380 649 x 1072 when
expressed in the unit J K\, which is equal to kg m” s K, where the kilogram, metre and
second are defined in terms of h. ¢ and A,

— The mole, symbol mol, 15 the ST unit of amount of substance. One mole contains exactly
6.022 140 76 x 107 elementary entities. This number is the fixed numerical value of the
Avogadro constant, Ny. when expressed in the unit mol™ and is called the Avogadro
number.

The amount of substance. symbol n. of a system is a measure of the number of specified
clementary entities. An elementary entity may be an atom, a molecule, an ion, an electron,
any other particle or specified group of particles.

— The candela. symbol ed. is the SI unit of luminous mtensity in a given direction. It is
defined by taking the fixed numerical value of the luminous efficacy of monochromatic
radiation of frequency 540 x 10" Hz, K.q. to be 683 when expressed in the unit lm W2,
which is equal to ed sr W ored st kg_l m™ s”, where the kilogram. metre and second are
defined in terms of . ¢ and Avg,.

OupekTop MexayHapoaHoro 6iopo mep n BecoB MapTuH MUATOH Ha3Bajs UTOMM FOJI0COBaHNA 16-ro
HosI6pA "MCTopMYECKon BEXO", CpaBHUB ero C npuHaTnem B 1875 rony MeTpuyeckon KoHBeHLMN. Tenepb
B3aMMOCBA3M B cncteme CU Boirnagat 6osiee rapMOHMNYHO:
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Mnnioctpaunsa n3 ctatbn "Knnorpamm ctas HemaTtepuasbHbIiM"
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