CyLluecTBYET NULLb TO, YTO
MOXXHO U3MEPUT...
Makc 'lnaHk

N3 nuctopmum MeTponormm n Teopum
N3MEPEHNU



IamepeHune macchil

[loTpebHOCTb B N3MEPEHUSX BO3HUMKINA B HE3anaMsiTHbIe

BpemMeHa. [1ns aToro B Nepsyto o4epeab UCMNoSib30Bannch
noapy4Hble cpeacTBa.
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CeMeHa uepaToHuUn CTPYYKOBOM (POXKKOBOIO
aepesa) Cnyxunu Mepown Beca angd
B3BELLUMBAHWUS 30510TbIX N3OeNNMN N AparoueHHbIX
KamHeW. [lponsBogHas oT Ha3BaHWUSA OepeBa —

Kapam, paBHbi 0,2 I — MPUMEHSIETCA N 40 CUX
nop

EovHuya antekapckoro sBeca —
g2paH, YTo B nepesoae C
NaTUHCKOro, 03Ha4aeT “3epHO” —
paBHa 0,062 r (B Poccun) nnm
0,064 r (B HEKOTOPbLIX CTpaHaXx)



Mepbl ANUHbLI

MHorue mepbl menm
aHTPOMNOMETPUNYECKOE MPOUCXOXKOEHNE UK o
Bbinn cBsI3aHbl C KOHKPETHOM TPYOOBOW
OEeATENbHOCTbIO YernoBeka. Tak, B |
Kuesckou Pycu npumMeHannuchL B |
obuxofe BepLOoK — AnvHa danaHr gepiox
yKasaTesibHOro nanbua; nagb —
PacCTOsIHME MeXOY KOHLAMM BbITAHYTbIX
BOrnbLLIOro 1 ykasaTernbHOro
nanbLeB; JIOKOTb — PACCTOSIHME OT JTOKTH
00 KOHUa cpedHero nanbLua; caXeHb — OT
‘caraTtb’, “OocTUraTtb’, T. €. MOXXHO
OOCTaThb; Kocasi CaXkeHb — PaCCTOsIHME OT
NoAoLLBbI IEBOW HOMM OO0 KOHLIA cpeaHero
nanbLa BbITAHYTON BBEPX MPaBou
PYKU; BepcTa — OT “BEpPTU, NoBopaymeas”

nnyr obpaTtHo, annHa 6opo3aabl




3amepeHne BpeMeHn

[1peBHME BaBUNIOHAHE yCTaHOBUMN roa, Mecsu, s
yac. VIx rog, namepeHHbin B V Beke 4o H.3. Bcero .
Ha HECKONbKO MUHYT OTNM4Yarncs oT COBPEMEHHOIO.

Yucno 60 gaBnsanocb 0AHUM U3 CBALLLEHHbIX
BOJSILLEDOHbIX YMCEN: OHO ObINO NPUHATO Y
BaBUITOHSIH 3a OCHOBY cyeTa, Kak y Hac 100. Yac
aenunu Ha 60 MUHYT, MUHYTY — Ha 60 cekyHa. OTu
OENeHns Kpyra 1 vyaca Takxke rnepeLusin K Ham.

B BaBunoHe Bo Il B. 40 H. 3. BpemMsa n3amepanoch
B MUHaX. MnHa paBHsSNacb NPOMeXyTKY BPEMEHM
(OKOMoO ABYX aCTPOHOMUYECKMX YacoB), 3a
KOTOPbIN U3 NPUHATLIX B BaBUnoHe BoAsiHbIX YacoB
BbiTEKana “MMHa” BOAbl, Macca KOTOpou
coctasnsana okono 500 r. 3atem MunHa
coKpaTuacb U npespaTmnnach B NPMBbLIYHYIO A5
Hac MuHymy. Co BpeMEHEM BOASAHbIE Yachl
YCTYMUMY MECTO MEeCOYHbIM, a 3aTeM 1 bornee  HPesHue Hack
CITOXXHbIM MasiTHUKOBBIM Yacam.




Bce MOXHO U3mMepuTb?

Tak, onsa namepeHum Heobxoamnmbl ONOPHbIE
METKU — Mepbl. CHavyana nosaBuncCo
«ECTECTBEHHbIE» MEPLI, KOTOPblE MOXHO ObISO |
NEerko Bocrnponssectu. Ictopmnyeckn oHu
CBSI3blBariCb C KaKMMN-TO CBOUCTBaMU
PAaCTEHUN, XXUBOTHbIX U Ntogen. Tak, B
OPEBHOCTU cyllecTBOBarna Mmepa 3eMefibHOU |
nnoLwaamn, KOTopyro HasblBarnmn «Oblunin PEBY.
OTO pa3mep yyacTtka, B npeaenax Kotoporo
9TOT 3BYK OTHET/INBO CrblLLEH.

C pa3BUTUEM peEMECEN N TOProBin NOABUITNCH
N cneymanbHO U3roTOBMEHHbIE eAUHULbI —

J NMUHENKN, MePHbIE EMKOCTHU, rmpu. VIx BBegeHmne
~ " 4acTo CconpoBoOX4anochb cornalleHnaMmun, a To u
. N ﬁ( npukaszamu. Ckaxem, dopaHLy3CKUN Tyas — 3TO

S 3Ha4vanbHO «LWeCTb KOPONEBCKMX LLAroB».
Habop [ToTOM M3roToBNANMUCb CTabunbHbIE NPOTOTUMNLI

CPEARSBEKOBOTO — mep (npaBga oHWM Mornu oTnMYaTbCca ApPYr OT
Kyrnua: Becbl, rmpu npyra).




[1BUHCKada rpamora /1BaHa
[po3Horo (1550 r.).

BaxHeULwnmMm MeTponorm4ecknm
OOKYMeHTOM B Poccun aengaetcs
[1BuHCKaga rpamota ViBaHa ['po3Horo.
B Hen pernameHTUpoOBaHbI NpaBuna
XpaHeHua 1 nepegayvu pasmepa
HOBOW Mepbl CbiMy4YnX BELLECTB -
OCbMMUHLI. Ee MegHble ak3eMnnapsbl
pacchbifiannucb No ropogam Ha
XpaHeHne BbIDOPHLIM MOOAM -
cTapocTaMm, COLKUM,
LenosarnbHukam. C aTnx mep
Hagnexano caenaTtb KrnenMeHble
OepeBSHHbIE KOMUU ON1A rOPOACKNX
NOMepPLLNKOB, a C TEX, B CBOK
oyepenb, - AepeBSAHHbIE KONUKU OANd
ncnonb3oBaHUs B obuxoae.




MeTponormnyeckme pedopmsbl
Poccun

MeTponornyeckoun pedopmon etpa | K '»’
obpalleHmnto B Poccunm 6binn gonyLeHsbl
aHrIMNUCKNe Mepbl, Nony4vmBLLINE OCOBEHHO
LLUMPOKOE pacnpocTpaHeHne Ha pnoTe U B
KopabnectpoeHuu - ¢pyThbl, Aronmbl. B 1736 T.
npu npasneHnn AHHbl loaHHOBHLI NO peLUeHUIo
CeHaTta bObina obpasoBaHa Komuccusa BecoB v
Mep noa npeacenartenscTBoOM rmaBHOro
anpektopa MoHeTHoro asopa rpada M.I.
[onoBKkunHa. B coctaB kommuccuun sxoaun Jl.
ounep. B kadecTBe UCXOOHbIX MEP KOMUCCUS
N3rotToBUNa MeAHbIN apLUNH N AePEeBAHHYIO
CaXeHb, 3a Mepy BeELLECTB ObIfO MPUHATO
BeApO MOCKOBCKOro KaMeHHOMOCTOBCKOIO
nUTEeNHoro asopa. BaxkHenwinm warom,
NoabITOXUBLUMM paboTy KoMuccumn, bbino
co3gaHune pyccKkoro atarioHHoro doyHTa.




PoxxgoeHne gecatnyHoOu WKanbl U
MEeTPUYECKON CUCTEMBI

OdomumanbHbIM POXOEHUEM OECATUYHOM LIKasbI
N3MepeHnn annHbl NPUHATO cumtaTtb 1670 rog —
ee nNpeanoXxun paHuy3CcKumn matemMmaTuk u
acTtpoHom [abpunanb MyToH. [NaTel0 rogamu
No3)Xe UTanbAHCKNUA apXUTEKTOP N ONTUK TUTO
JluBno bypatTnHu npeaonoXxmn NpuUHATL 3a
BCEOOLLYIO €ONHNLY NTIMHENHBIX U3MEPEHUN ONUHY
MasiTHMKa C CEKyHAHbIM nonynepuoaom. OH
Ha3Ban ee Bceoobwmm meTpom. [lo popmyne
Ons nepuoga MateMmatuyeckoro MasTHUKA, B3SB
YCKOpEeHMe cBODOOHOIo NageHusl, CKaxem,

Ha wunpote MoCKBbI, MONYYUTCS, YTO 3TANOH
bypatTnHu pacxoautca B AfiMHE C CErOA4HALLUHNM
METPOM NULLb NPUMEPHO Ha NOSiCaHTUMETPa (Ha
NpakTuKe 3TOT Crnocob HenpurogeH, T.K. g 3aBUCUT
OT LUMPOTHI).
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PoxoeHne metpa

HasBaHue «meTp» (OT rpeyeckoro metron — s,
Mepa) B 1790 rogy npuayman napuxcKkmn
npenogasaTenb marematukm J1ebnoH.

19 mapta 1791 roga akagemunyeckasd Kommccuga
Mep U BECOB B COCTaBe 3Be34 ppaHLly3CKOU
HayKku JlarpaHxa, Jlannaca, bopga, MoHxa un
Kongopce nsbpana oCHOBHOW eAUHULIEN
ONVHbI OOHY AECATUMUITIMOHHYO A0S0
KBafpaHTa NapuXCKoro mepuanaHa (ogHa
CopoKaMuninoHHasa gons mepugmaHa). OHa
peKoMeHgoBarna usmMepuTb AnNUHy ayru
MepuanaHa ot [dioHKepka oo bapcenoHbl Ha
gonrote [Napwxa. NamepeHna saTaHynmch u
nvwb 22 noH4a 1799 roga cambin ny4dLLINm
9TanoH 13 nnaTuHbl (OWwMbKa He npeBbillana
0,001%) B TOp>XECTBEHHOU OOCTAHOBKE cAanu
Ha XpaHeHue B PecnybnunkaHCKUin apXuB
dpaHymu.
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PoxgeHue Kunorpamma

B kayectBe eanHULblI MacCbl XMMUK AHTYaH
JlaByasbe n kpuctannorpad PeHe >KiocT Ann
npeanoxunu B 1793 rogy dopaHLy3CKou
KomMmuccunum mep 1 BecoB MUCMNOMNb30BaTh
rpaMM — Maccy O4HOro Kybmdeckoro
CaHTMMETpPa YNCTOW BOAbI NMpu TemriepaTtype
nnasneHunsa nbaa. bbin N3roToBrneH mMegHbIn
atanoH — 1000 r. C 1795 ropga HoBYyO eanHULY
MaccChbl CTanm Ha3blBaTb KUTOrpaMMoOM.

Uepes yeTbipe roga obino npuHATO NpeanoXeHne B3BeLInBaTh
BOAY Npu TemnepaTtype ee MmakcumanbHOu NnoTHocTun (4°C).
OTanoH Knnorpamma 0Obin N3rotoBneH 13 nnaTuHbl 1 MOMELLEH
Ha XpaHeHune B Apxus Pecnyonuku. OgHako npon3BeaeHHbIE B
XIX Beke namepenHusa nokasanm, 4to macca 1 n soabl Ha 0,028 r
MEHbLLE MacCbl apXMBHOrro atanoHa. Ytobel He JONYCTUTL B
Bbyaylwiem HUKaKux pasHodteHnn, MexaoyHapogHast KOMUCCuUsS no
aTanoHamMm MeTpuyeckon cuctembl B 1872 roagy pelunsna NpuHATb

B KQ4eCTBEe eAVHULbl Maccy npoTtoTuna — ApPXMBHOIO
Kunorpamma.




XIX BekK

20 maga 1875 ropga npeactasutenu 17 ctpaH (B
TOM 4ucne un Poccumn) nognucanu B Napuxe
MeTpuyeckyto KoHBeHUU0. B 1877 1. nsrotosunu
HECKOmMbKO M1aTUHOBO-UPUAONEBBLIX NMUHEEK X-
obpasHoro ceveHus. B 1889 roay NepBas
[ eHepanbHasa KOHepeHUUda No Mepam N Becam
NnocTaHoBMMa cunTaTb ANUHY OQHON U3 NNUHEEK
npu Temnepatype 0°C meTpuyeckon eanHnLIEN
ONUHBI.

B 1880 roay yBmnaen cBeT MeXayHapoaHbIN 3TanoH KunorpaMmma
N3 cnnaBa, COCTOALLEro n3 nnaTtuHbl U LpUans, Toraa e obinu
BbIMOMHEHbI YeTbIpe odunumarnbHble KONuUin 3Toro atanoHa. OHu
XpaHATCS nog ABYMSI repMETUYHBIMU CTEKNSAHHBLIMW KOnnakamu B
cendpe, pacnonoxeHHom B noasane MexagyHapoaHoro 6opo mep
n BecoB B CeBpe Henoganeky oT Napwmxa. B 1889 rogy 1-
A [[eHKOHMEepPEeHLUNAa No MepamM 1 BecaM NMpuHAna onpeneneHue
Knnorpamma Kak paBHOro Macce MexXxayHapoaHoro ararioHa. 910
onpeaeneHne JENCTBUTENBHO U B HALLE BPEMSI.




JTaroHbl Maccbl U OfNHbI B
Poccun

B cooTBETCTBUM C MEXAYHAPOAHOM
MeTponornyeckon KOHBEHLMEN,
nognucaHHou B 1875 r., Poccus
nony4una I'IJ'IaTI/IHOI/IpI/I,EI,I/IeBbIe
aTanoHbl eanHuubl Mmaccbl N2 12 n 26
N 3TanoHbl egmHuLbl AnnHbl Ne 11 u
28, KoTOpble BbINN AOCTaBMEHLI B
HoBOE 3aaHue [leno obpa3yoBbIX Mep
N BECOB.

B 1892 r. ynpasnatowum [Jeno 6bin
Ha3HadeH [.. MeHoenees, koTOpyto
oH B 1893 . npeobpasyeT B [NMaBHyto
nanaTty Mep 1 BECOB - OHO U3
NepBbIX B MUPE Hay4HO-
nccrieqoBaTenbCKUX yuYpexaeHunn
METPONOrM4eckoro npodung.




ADConTHbIE eguHULUbI

CTaHOBMNEHUO METPUYECKON CUCTEMBI MOMOT
HeMeuKknn matemaTtmk Kapn ®pugpux [aycc.
B 1832 roay 'aycc 3ameTus, 4To HEKOTOPLIM
N3MEpPEHNSM HEQOCTAET Ha4EXHOW OCHOBbI
(MarHuTHbIM, Hanpumep). OH NpeanoXunn BBECTU
HOBYIO CUCTEMY eOuHUL, (Ha3BaB ee abCcositoTHON),
B KOTOPOMN METPUYECKNE eOUNHUNLbI ONMWHbI U MacChl

BMECTE C CeKyHﬂ,OI7I Oblnn B34Tbl B KA4YeCTBE
OCHOBHBbIX, a BCeE Apyrme onpegesidaincb Hepea HUX Kak

Npoun3BoAHblE HA OCHOBE N3BECTHbLIX (PU3NYECKNX 3aKOHOB.
[@aycc pekomeHOoBan BBECTU AeCATUYHbIE LWKanbl 4N BCeX
domnanuecknx egnHul (Kpome cekyHabl, kotopasd ¢ Xl Beka
onpenensnack kak 1/86400-a yacTb CpeHUX COMTHEYHbIX CYTOK).




Cuctema CIC

Noeun Naycca nogxsatunu 6putaHckme pusmnkm
[xenmc Makcesenn n Yunbsm ToMCOH, OyayLiunm
nopp KenbeuH. B 1860-e roabl OHM NpeanioXunm
pa3paboTaTb BCEOOBLEMIIOLLYIO CUCTEMY
eaunHULY, Ans dn3nyecknx namepeHnin Ha base
rayCccoBCKOWU Tpuaabl.

Tak Bo3HuknNa cuctema CGS (caHTuUMeTp,
rpaMmm, CeKyHaa), BMECTE C KOTOPOW BOLUSN B
obpalleHne NpUcTaBkn OT «KMUKPO» 0 «Mera.
B 1874 roaoy ee ytBepauna bputaHckag
accoumayms B nogaep KKy HayKu.

B uncrno egmHuny, BoWNu eauHULbI
COMPOTUBIIEHNS (OM), HaNPsXXeHUs (BOMbT) U
cunbl TOKa (amnep).




MeTpuyeckasa cuctema B Poccumn

MeTpudeckaa cucrtema B Poccuu
(Cosetckom Coto3e) bbinia BBeAeHa
B 1918 r. npekpetom CoBeTa
HapoaHbix Komuccapos “O
BBegeHnn MexagyHapogHou
MEeTPUYECKOUN CUCTEMbI Mep U
BECOB".

HoBoBBeaeHWe NpMKMUBANoCh C
TPYOOM, HY>XHO ObINO Bpems,
4TOObI HAPOA NOHSAN U NPUBbLIK
HoBLlecTBY. [MosiBMnach gaxe
nponaraHga Ha ToBapax MacCoOBOrO
cnpoca.
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s TO—GbiI0 6 cpam:
ThiCH4YA rpammMoB—KHACTDAMM.
I iAde, Kunorpams HapucoBsad Tam

He noHum

Aeym ¢ NONOBHHOW PRBAHGYHTAM

Tome ObiTh HE HYIHO XHUTPbLIM,
© - M700 HSMEPUTL MUAKOCTL AHTPOM
gnlsnpocror.u SANOMHKTL HYIKHO
O[\HOM BEAPEe NHTPOB — MHOrHHHA.



[1lpenwiectBeHHMUa cuctembl CU -
MKCA

HekoTopoe Bpems npakTuyeckme eguHuLbl
(oKoynb, BaTT) CyLleCcTBOBann B CTOPOHE OT .
MeTpuyecknx. Ho B 1901 rogy NTanbsHCKUM MHXEHef |
O>xoBaHHW [xopakv nokasarn, uto nobyto U3 Hux = | o |
MOXHO J06aBUTb K METPY, KUIOrpaMMy U CeKyHAe u =~ [+ =
NOMyYUTb HOBYIO CUCTEMY, UMEIOLLLYIO JTIOTUYECKYIO
CTPYKTYPY, NOOXOOALLYIO OS1A HYXO TEXHUKN.

Npoen [xopaxn Obinn okoHYaTernbHO NpUHATLI MexayHapoaHbIim
KOMUTETOM Mep 1 BecoB nuwib B 1946 roagy. B kadecTtBe 4eTBepTOMn
OCHOBHOWM eAnHULIbI HOBOW CUCTEMbI Dblna BbliDpaHa npakTnyeckas
eguHuLUa cunbl Toka, amnep, onpeaeneHHasa B 1948. B cooTBeTCcTBUK C
Tpaguunen aty cuctemy Hassanm MKSA (meTp, Kunorpamm, cekyHaa,
amrep).

YyTb no3aHee B MKSA pewwnnn gobaButb eanHuMLbl Temnepartypbl v
cunbl cBeTa (KernbBWH 1 KaHaeny).



OcHoBHble eanHuubl cuctembl CIA

KenbBWH, KaHaena, YeTbipe OCHOBHbIE
eanHnubl MKSA n ctanu
doyHOaMeHTOM cucTeMbl Systeme
International d'Unites (S| unn CW1),
HacrnegHunubl MeTpuyeckom KOHBEHLIMN
1875 roga, oduymansHO
yTBepxaeHHon B 1960 roay Ha 11-u

[ eHKOHJbepeHUUN N0 Mepam 1 BECaM B
[Mapwuxe.

B 1971 rogy K aToun wecrtepke
n0obaBunu ewle U eanHNLY KOnn4vecTea
BellecTBa — Mosib. Kpome Toro, B Sl
BOLLJIM OOMOJSIHUTENbHbIE
be3pa3mMepHblie eanHULbI A5
N3MEepPEHNS MMNOCKNX N TEMNECHbIX
YINoB — paanaH n ctepaguaH.




HoBag anoxa B cucteme eamHuu

MeTpoBaga nuHeKrKa yxe OKOSO nonyseka He ABNSeTCS
aTanoHoM anuHel. B 1948 rogy 9-a eHepanbHag
KOH(bepeHLmMa No Mepam 1 BecaM pekomMeHoBarna BBeCTuU
aTarioH, 6asnpyroLwmMnca Ha ONTUYECKNX N3MEPEHUSIX, U
B 1960-m 3a meTp npuHann 1 650 763,73 ANHbI BOSHBGI
n3nyvyeHnsa KpuntoHa-86, B 1983 rogy meTp onpeaenunnu
KaK pacCTOAHME, KOTOPOE CBET NPOXOAUT B BaKyyMme 3a
1/299 792 458 nonto CeKyHAabl.

Cawma cekyHaa Toxe ¢ 1967 roga He asnsietca 1/86400
4acCTblO CYTOK, a onpenensetcsd kak 9 192 631 770
NepruoaoB M3Ny4YeHusi, COOTBETCTBYIOLLErO nepexoay mMexay
OBYMS YPOBHSIMU CBEPXTOHKOWM CTPYKTYPbI M30TONA LEe3ns ¢
aTOMHbIM BecoM 133.

EAVNHCTBEHHbIV OCTaBLUUNCH « MEXAHUYECKUN» STaNOH —
97O Kunorpamm. Ho gaxke macca rmnaBHOro
MEXOyHapOAHOro atasioHa Co BPpEMEHEM MEHSIETCA — K
HaCTOALWEMY BPEMEHN CYHNTAETCH, YTO OH «MOXyden» Ha
50 MKr 3a CYET MUKpPONepeHOCca BellecTBa Ha NOBEPXHOCTb
noactasku. [103ToOMy y4eHble 3aaQyMbIBalOTCA Hag HOBbIM
onpegeneHnem KunorpaMmma.

ATOMHBbIE Yachl



Hayka Ha4dnHaeTca ¢ Tex nop, Kak
Ha4YMHaT N3MepATb. ToyHaa Hayka
HeMbICITMMa 6€e3 Mepbl.

.. MeHpenees



