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)]jrn HaqaJia )KeJiaTe.JihH0 AaTh HCT0pHqecKyIO cnpaBKY' HOB AaHH0M CJiyqae 

3T0 0Ka3aJI0Ch npo6JieMaTHqHhIM, H npHB0ASITCSI JI·Hmh CBeAeHHSI H3 JIHTepaTy-
pbI, o6~eH3BeCTHhle B HaCTOSI~ee BpeMSI. . ' . 

ThlcsiqeJieT~SI Ha3aA y)Ke 6hIJIH; Mephl H CHCTeMhI ~ep. Cy~eCTBOBaHHe 

nHChMeHH0CTH CBSl3hIBaIOT H C HaJIHqHeM Mep, a rocyAapcTBeHH0CTH -_CHCTeM 

Mep [ l ,c.5 ]. · B JIHTepaType no pa3HhIM noB0AaM npHB0ASIT pa3JIHqHhle Mephl, a 

TaK)Ke rAe, K0rAa H KaK 0HH HCnOJih30BaJIHCh, ll:TO 03HaqaroT H KaK B3aHM0YBSl-

3aHhI. 3To A0B0JihH0 HHTepeCH0 H e~e noCJiy)KHT AJISI pemeHHSI HeKOTOpbIX TeX- . 

ffHqeCKHX 3aAaq, JlHTepaTyphI C yn0MHHaHHeM Mep H 0nHcaHHSIMH CHCTeM Mep 

MHOI'O. qT06hI He BH0CHTh nyTaHttn;y, npHB0AHTCSI JIHillh HeCK0JihK0 KHHr [l-
6 ]. MaTepuaJI B HHX pacn0JI0)KeH CHCTeMaTH3Hp0BaHH0, TaK q-ro 6hICTpo M0)KH0 

uaiiTH TO, qTQ HHTepecyeT.,)KeJiaIO~He yrJiy6HThCSI a 3TO Ha~yT H ~pyryro JIH

TepaTypy. 

_Y CHJIHSIMH yqeIIhIX acero .MHpa 6hIJia A0CTHrnyTa A0roaopeHH0CTh o BBeAe

""" c 1960 roAa Me)l(AyHapOAHOH cucTeMhI eAHHHD; q>H3HqeCKHx Be.JIH'IHH (CM) 
[l, c.3 ]. 

XOTSI 3T0 H 6oJihmoe A0CTH)KeHHe, HO, TeM He MeHee, npH )KeCTKoif yqpeAH

Te.JlhHOH yHttq>HKan;1m paccy)l(AeHHSI o eAHHHn;ax H CHCTeMax eAHHHn; q>H3Hqe

CKHx ae.nuqnii npeBpaTHJIHCh B HcToqliHK AOCaAHhIX HeSicHoCTeiLI1epepa6oTaTh 

Bech 3T0T MaTepn:arr, ace npoSICHHTb H ony6JIHKOBaTh He npeA~aBJISieTCSI B03-

M0)KHhIM. OAHaKo, KaK 3fo 6yAeT BHAH0, B 3TOM Teneph H HeT Hu:KaKoii Heo6xo

AHMOCTH. 

' BoT HeKoTophle miTHpoa.:iHHhle aexH. 

1791 l'OA, Ha~HOHaJihHOe co6paHHe <l>paHD;HH npHHSIJI0 MeTpHtiecKyIO CHC

TeMy Mep <<~JISI BCex BpeMeH H Hap0AOB». B 0CH0Be - qaCT0Ta apa~eHHSI H AJIH

iia MepHAliaHa 3eMJiif: H DJIOTHOCTh noAhI. 

1832 roA. K.faycc npeAJIO)KHJI MeTOAHKY noCTpoeHHSI cHcTeMhI Mep KaK co

BoKynHocTH OCHOBHhIX, He3aBHCHMhIX APYr OT Apyra, H npOH3B0AHhlX, no

JiyqeHHhlX c no'Mo~hIO cpopMyJI li Bhlpa)KeHHhIX qepe3 ocH0BHhle, eAHHHn; qJH3H

ti:ecKux :seJiHqHH. 

1874 roA. ,n:.CToliu ·BhIABHHYJI $ero C03AaHHSI CHCTeMhI eAHHHn;, ocH0BaH

uoii: Ha q>yHAaMeHTa.n:hlihlX KOHCTaHTax. B KaqeCTBe OCHOBHhIX eAHHHD; OH npH

HSIJI CK0p0CTh CBeTa, rpaBHTan;tt0HHYIO noCT0SIHHYIO H 3apM 3JieKTp0Ha. 

OTKl)hITHe Hepa3JIHqHMOCTH fo)l(AeciaeHHhix qaCTHn; CAe.JiaJio eAHliHD;hI 

q>H3HqecKHX Be.JIHllHH '-a Tarrnx"cHCTeMaX a6C0JIIOTHhIMH no T0'llH0CTH. K CO)I(a-

JieHHIO, KclHYJI0 B JieTy' KTO H 'i°cOrAa STO OTKphIJI. . ". 
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1906 I'OA. M.IlJiaHK Il0CTP0HJI CHCTeMy C 0CH0BHhIMH eAHHHIJ:aMH It3 0AHHX 

K03q>qJHD;HeHTOB (CKOpOCTh CBeTa, rpaBHTaD;H0HHaSI Il0CT0SIHHaSI, Il0CT0SIHHaSI 

IlnaHKa, noCT0SIHHa.s1 Bonhu;MaHa). ' 

IlpHpOAa caMa nocpeACTB0M BMAeJieHH0I'O npou;ecca npeBpaui:eHHSI 3JieKT

po~a H aHTH3JieKTP0Ha B ABa q>OTOHa npen0AH0CHT HaM B I'OT0B0M BHAe eAHHH

D;hl q>H3H'leCKHX BeJIH'lHH, COCTaBJISIIOUJ:He 3aMeqaTeJihHYIO CHCTeMy Mep. 

• CHCTeMa Mep npHp0Ahl (e + e - - 2<P M33BA): npeBpaui:eHHe 3JieKTp0Ha H aH

TH3JieKTp0Ha B ABa q>OTOHa AaeT BCe Heo6xOAHMhle eAHHHD;hl AJISI H3MepeHHSI 

q>H3H'leCKHX BeJIH'lHH, 3TH eAHHHD;hl - MaCca (M) Il0K0SI H 3ap51A (3) 3JieKTpO

Ha, 3Hepnrn (3), BpeMSI (B) 0AH0I'O. KOJie6aHHSI H AJIHHa (A) B0JIHhl B03HHKmero 

q>OTOHa. 

Pa3yMeeTCSI, 3AeCh HMeeTCSI B BRAY, l!TO II peaKD;HH yqaCTBYIOT ripaKTH'le

CKH Il0K0SIUJ:HeCSI 3JieKTP0H H aHTH3JieKTP0H. 

YMHO)KeHHeM H AeJieHHeM M, 3, 3, B, A o6pa3yIOTCSI BCe 0CTaJihHhle eAHHHD;hl 

!pH3H'leCKHX BeJIH'lHH. 

B3aHMOYBSI3Ka 11ony.;1arorii:nxc.s1 eAHHHD; q>H3H'leCKHX BeJIHlfHH 11pon3B0-

'AHTCSI ·caMHM 11pou;eccoM, 06 3TOM He 11PHXOAHTCSI Aa)Ke AYMaTh; IlpniieM HMeH

H0 3TOT. 11pou;ecc SIBJISieTCSI BMAeJieHHhIM; cornacyeT 110 MepaM Bee SIBJieHHSI 11pn:.. 

P0Ahl. 3TO n pemaeT 11po6JieMy YHHq>HKaD;HH Mep. 

3TO 6hIJIO AOJlO)KeHO Ha HaylIH0-MeT0AH'leCKHX CeMHHapaX 011:.5111: 22 q>eB-

paJISI H 21 MaJ>Tcl 1990 roAa. . 

IlpeA110JiaraeTCSI, l!T0 3T0 SIBJISieTCSI q>yHAa~eHTaJihHhIM 3aK0HOM npHp0Ahl, 

B KpaTKOif 3al1HCH: e + e - - 2q> M33BA.. . .. • 

OTKPhITHeM cornaHo «IloJIO)Ke~HIO 06 OTKphIT1:1.s1x, H3o6peTeHHSIX H pau;no

HaJIH3a~opcKHX 11peJI0)KeHHSIX», YTBep~eHHOMY 110CTaHOBJie~HeM CoB~a MH

HHCTP0B CCCP OT 21 aBrycrn 1973 roAa 3a H0MepoM 584, 11pn3ifaeTc.s1 ycTaH0B

neHne HeH3BeCTHhIX paHee om,eKTHBHO CyUJ:eCTBYIOUJ:HX 3aKOHOMepHOCTeH, 

CBOHCTB H SIBJieHHH MaTepHaJihHOl'O MHpa, BH0CSIUJ:HX KopeHHhle H3MeHeHHSI B 

ypoBeH~ 1103HaHHSI. 

Ilo3TOMY 6hIJla HanpaBJieHa H 11pnH.s1Ta K paccMoTpeHHIO 3a.s1BKa H0Mep OT

EII-137 / 51 OT 02.04.92 r. Ha 0TKphITHe <<CBOHCTBO MaTepHaJihH0ro Mnpa HMeTh 

co6CTBeHHhle eAHHHD;hl q>H3H1IeCKHX. BeJIH'lHH» C q>OpMyJioii: . . . ,. 

«Ycra;ttoB:neHO paHee HeH3BeCTHOe om,eKTHBHO cyrii:ecT:syroui:ee CBOHCTBO 

MaTepH~hHOI'O MHpa, 3aKJIIO'laIOUJ:eeCSI B TOM, l!T0 OH HMeeT C06CTBeHHhle eAH

HHD;hl q>H3H'leCKHx BeJIH'lHH, 11po.s1Bn.s110ui:nec.s1 B peaKD;HH aH'Hnoosiu;nn 3JieKT

poHa c aHTH3JieKTP0H0M c o6pa3oBaHHeM ABYX q>OTOHOB: Macca (M) 11oi<:o.s1 n 3a

PSIA (3) 3JieKTp0Ha, 3HepmSI (3), BpeMSI (B) 0AH0I'O KOJie6aHHSI If AJIHHa (A) B0JI-

Hhl B03Hnicmero 11pH ero aHHHrHJISID;HH q>oToHa». . . · ' · 

Ilo 0AHHM 11peACTaBJieHHSIM ocHo~oii H3MepeHnii M0;>KeT 6hITh JIHmh Ha6op 

3TaJI0H0B He3aBHCHMhlX. q>H31fqecKHX BeJIH'lHH. Ilo APYmM - B 11PHPOAe BCe 

B3aHM03aBHCHM0, He3aBHCHMhlX_ B~Hl!HH HeT. BTopoe 11peACTaBJieHHe BhlHY)K-
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AeH0 H0CHTh JIHillh OTBJie'leHHhIH q>HJIOCOq>CKHH xapaKTep 6e3 11pffAaHH51 eMy 

q>H3nqecKOH peaJibH0CTH, Il0CK0JihKY OHO BCTy11aeT B 11pOTHB0peque C 11epBbIM. 

3AeCh 3T0 np0THB0pelIHe yCTpaHeH0. 

HaylIHOe 3HaqeHHe 11peAil0JiaraeM0I'O 0TKPhITHSI C0CT0HT B TOM, l!T0 OHO 

BH0CHT KopeHHhle H3MeHeHHSI B 11peACTaBJieHHSI 0 eAHHHu;ax q>H3Hl!eCKHX BeJIH

quH. 

fny6oKHe 3aK0Hhl npup0Ahl He 110XQ)KH Apyr H? Apyra H 110 q>OpMe H3JI0)Ke

HHSI, H 3T0T 3aK0H He 110X0)K Ha 0CTaJihHhle. 

OT q>opMbl H3JI0)KeHHSI 3AeCh 3aBHCHT Haisam:t:e A0CTHrHYT0I'O pe3yJihTaTa 

- 0TKPhITHe, H3o6peTeHue, MeT0AHKa, 11peAJI0)KeHHe. 

IlpnBO)Ky CBOH 11poeKT 3aKoHa 06 H3o6peTaTeJihCTBe, BHeceHHhIH B 1989 ro

AY B BepXOBHhIH CoBeT CCCP, K0rAa 3TOT 3aK0H 6hIJI BblHeceH Ha BCeHap0AH0e 

o6cy~eHHe: . .. 

«CBepxcyMMapirn~ 110Jih3hl TexHu'lecKoe pemeHHe H3Jia_raeTc.s1 q>pa3oii c 

011peAeJISIIOUJ:HM om,eKT H306peTeHHSI Ha3BaHHeM H C0B0KYl1H0CThIO Heo6XOAH

MbIX H AOCT~TOl!HhIX 11pH3HaK0B C BMAaqeii H306peTaTeJIIO HM caMHM HJIH He 

110Jiy1IaIOUJ:llM_Ha CB0e _HMSI 11aTeHT0B 11aTeHT0BeA0M-c11eu;HaJIHCTOM HJIH_ rocy

):lapcTBeHHOMY naTeHTH0MY q>OHAY JII06hIM 110 JII06hlM AaHHhIM Ha HMSI H3o6pe

TaTeJI_SI ~JIH 6e3 nMeHH 11aTeHTa c B03~0)KHOCThIO aHHyniipoBaHHSI B CJiyqae 

JIQ)KHQCTH H MaTepHaJihHhIM 110Ka 110Jlh3a TeXHH'leCK0I'O pemeHHSI CBepxcyM

MapHaSI AeHCTBHeM: H306peTaTeJih 110JiyqaeT 1/H 11pH6hIJIH OT 11aTeHTa, 11aTeH-

/ T0BeA - 1/ 3, a Ha He 11pu6hIJlhHOe, He oxpaHSieMoe MaTepHaJihH0 win 11p0mJI0e 

1!.306peTeHHe AaeTCSI B03Harpa~eHHe H306peTaTeJIIO H 11aTeHT0BeAy 110 K0JIH-_ 

qecTBa 11l)H3Hl:}KOB A0Jie B py6neii Ka)K'AOMy. . 

Ko3q>q>HD;H~Thl 3aKOHOB ycTaHaBJIHBaIOTCSI BCeHapOAHhlM I'OJI0C0BaHHeM 

KaK cpeAHee apnq>MeTH1IecKoe oT B11nCaHHhIX B 6roJIJieTenh». 

BhIJla Ha11paBJieHa H 11pHHSITa K paCCM0TpeHHIO 3aSIBKa H0Mep 

5046330/25(008745) OT 24.02.92 r. Ha H3o6peTeHHe «C11oco6 110Jiy1IeHHSI CHC

TeMhl MeTp0JI0ml!eCKHX eAHHHD;>> C q>opMyJioii: 

«C11oco6 110Jiy1IeHn.s1 cuCTeMhl MeTponomqecKnx eAHHHD;, BKJII01Iaroui:nii 

011epau;n10 cpaBHeHHSI 3TaJI0Ha Mace C MaCCOH (M) 110K0SI 3JieKTp0Ha H 3TaJI0Ha 

3JieKTpnqecKux 3ap.s1A0B c 3apSIA0M (3) 3JieKTpoHa, OTJIH1Iaroui:Hiic.s1 TeM, l!T0 

11p0H3B0ASIT peaKD;HIO aHHHrHJISID;HH 3JieKTP0Ha C aHTH3JieKTp0H0M C o6pa30Ba

HHeM ABYX q>OTOHOB If 3TaJI0Hhl 3Hepmn, BpeMeHH H AJIHHhl cpaBHHBaIOT. C00T

BeTCTBeHHO C 3Hepmeii (3)' BpeMeHeM (B) 0AH0I'O KOJie6aHHSI H AJIHHOH (A) B0JI-

Hhl 3T0I'O q>OTOHa». . 

IJ peAJI0)KeHa H MeT0AHKa 110CTp0eHHSI CHCTeM Mep. .H:3JiaraeTCSI 110 aHaJI0-

mH C Bhlme11pnBeAeHHhlMH q>OpMyJiaMH. 

MeTOAHKa 110CTpoeHn.s1 cuCTeMhl Mep, YA06Hoii B KaKoii-nH6o o6naCTH 3Ha

HHH, 3aKJII01Iaroui:a.s1c.s1 B TOM, l!TO Bhl6HpaIOT OCHOB0110JiaraIOUJ:HH AJISI 3TOH 06-

JiaCTH 3HaHHH npou;ecc, H3 KOToporo Bbl6upaIOT Heo6xoAHMhle AJISI 3TOH o6JiaCTH 

3HaHHH eAHHHD;hl H3MepeHHSI. 
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Ha Me~yirnpOJlHOH (paHbme oHa iia3hlna.n:acb Bcecoro3Ho:u) mKoJie 
AHHKII-93 · (anToMaTH3aa;1rn Hay1rno-HcCJie)lonaTeJibCKHX, KOHCTPYKTOpCKHX 

H npttKJia)lHhlX pa60T) 8 OKrn6psll 993 ro)la 6hlJI npoqHTaH n ·o6cy~eH )l0KJia)l 

<<CttCTeMa Mep e + e - ·_ 2cp M33BJl>>: 

B CB.sI3H c npe)lJioxceHHOH MHo:u CHCTeMo:u Mep e + e - - 2cp M33BA (n )laJib

He:umeM oHa e~e 6y)leT pa3BHBaTbC.sI n )leTa.n:.s1x) B03HHKaeT MHOro nonpocon, 

noporo )lHCKYCCHOHHhlX, a HHOr)la H Tpe6yromttx pemeHH.sI. B 3TOH CTaTbe cocpe

)lOToqeHO BHHMaHHe Ha cyTH npe)lJIOX<eHH.sI. OCTaJibHOe 6y)leT n )lpyrnx ny6JIH-
Kall;H.sIX. ~ 

TeM He MeHee, Ha HeKOTOphle nonpocbl npffAeTc.sI OTBeTHTb ceftqac. IIonyT

HO H3JI0)Ky e~e KOe-KaKHe CBOH coo6pa)KeHH.sI H HeK0T0phle CBOH pa3pa60TKH, 

6JIH3KHe K TeMe CTaTbH, K0T0phle noHa)lo6.sITC.sI )lJl.sI )laJibHe:umero )leTa.n:hHOl'O 
pa3BHTH.sI CHCTeMbl Mep npHpO)lhl. 

qT06hl He. 6hlJIO TepMHHOJIOrnqecKoii: nyTaHHIJ;hl, npffAf!TC.sI. K0e-qTQ ·yTOq

HHTb BBe)leHHeM H0BhlX TepMHHOB. Boo6~e, Te_Ma CHCTeMbl Mep 3anyTaHa, ne

pHO)l o6cy~eHH.sI - ThlC.sJqeJieTH.sI, 0)lHHMH H ·TeMH )Ke Tep:iurna:t,t:H B pa3H0e 

BpeM.sI o603Haqa.n:H pa3Hhle Be~H, HO He ncer)la BB0)lHJIH H0Bhle TepMHHhl, KaK

T0 o6xo)lHJIHCh. Ceftqac6e3 nne)leHH.sIHOBhlX TepMHHOB TPYAHO qTQ-Htt6y)lh He 
HanyTaTb. 

,· 

IIpe)lJIO)KeHHa.sI MeTO)lHKa pa)lHKaJlbH0 0TJIIIqaeTC:sI OT,H3BeCTHOH raycco-

BOH MeT0)lHKH, KOT0pa.s1 co npeMeHH ee no.sIBJI!!HH.sI H )lO HaCT0.sI~ero BpeMeHH 

6hlJla e)lHHCTBeH110:u MeTOJlHKo:u, no KOTopoii cTpOHJIH nee CHCTeMhl Mep. B npe)l~ 

JI0)KeHHOH MeT0)lHKe HeT MHHHMaJibH0l'O Ha6opa OCH0BHbIX (3TaJIOHHhlX, He3a

BHCHMbIX) e)lHHHu; <pH3HqecKHX BeJIHqHH, a noToMy HeT ~ npott3BOJlHhIX, Bhlpa

)KeHHbIX qepe3 HHX C HCn0Jih30Bam1eM 3aKOHOB npHpO)lhl, .a eCTb npOCThle, )laBa

eMhle npou;eccoM (Henocpe)lCTBeHHhle) H COCTaBHble, nonyqaeMble YMHO)KeHHeM 
H )leJieHHeM npoCTbIX. ,; 

<l>HJIOCO!pH.sI MaTeMaTHKH - cy01>eKTHBHhlH HAeaJIH3M, !pHJIOCO!pH.sI !pH3H

KH - n03HTHBH3M, !pHJIOCO!pH.sI H306peTaTeJibCTBa - )lHaJieKTHqecKHH MaTepH
_aJIH3M. 

MeTO)lHKa noCTpOeHH.sI CHCTeM Mep CTa.n:a !pH3HqecKOH, a 6hlJla MaTeMaTH-
qecKo:u. · 

' B nepenttcKe no 3a.sIBKe Ha H306peTem1e Bhl.sICHHJI0Ch, qTo Heo6xo)lHMa H 

HOBa.sI KJiaCCH!pHKaD;H.sI e)lHHHIJ; H3MepeHHH: CHCTeMHhle - 3TO Henocpe)lCTBeH

Hhle H COCTaBHhle e)lHHHIJ;hl !pH3HqecKHX BeJIHqHH H e)lHHHIJ;hl )lpymx BeJIJiqHH 

(noKa eCTb e~e nCHXO!pH3HqecKHe H reoMeTpHqecKHe), YMHOX<eHHble Ha )llO)KJI

Hy B IJ;eJIOH CTeneHH, OKOJIOCHCTeMHhle -" YMH0)KeHHhle HJIH pa3)leJieHHhle Ha 

JII06oe HaTypa.n:bH0e qHCJI0, Ha K0TOpoe )llO)KHHa )leJIHTC.sI 6e3 0CTaTKa, BHeCH

CTeMHhle - C nepeBO)lHhlMH K03!p!pHD;HeHTaMH, H 3K30THtiecKHe - Ha3BaHHe 
Ha BC.sIKHH CJiyqaft. 
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OcHOBOH CHCTeMhl Mep npHpO)lhl SIBJISleTC.sI He Ha6op 3TaJIOHOB (no npaBHJIY' 
qTo6hl OHH 6hlJIH He3aBHCHMblMH, TO eCTb He Bblpa_)KaJIHCb 0)lHH 11epe3 )lpyrne no 

3aKoHaM npHpO)lbI) , a !pH3H11eCKHH npou;ecc. 

IIo 3TOH MeT0)lHKe M0)KH0 CTpOHTb H )lpyrne CHCTeMhl Mep, HCn0Jib3Y.sI H 

)lpyrne npou;eccw, B TOM llHCJie H He T0JlhK0 !pH3H11eCKHe • .Un.si: perneHH.sI KaKHX

TO K0HKpeTHblX 3a)laq HJIH B KaK~X-TO cneu;Ha.n:hHblX o6JiaCT.sIX 3HaHHH 0HH M0-

ryT oKa3aTic.si: YA06HhIMH. 

TOK - 3T0 B 60JibIIIHHCTBe CJiy11aen HanpanµeHH0e )lBH)KeHJie 3JieKTPOHOB~ 

IIosToMy ecTeCTBeHH0 CIIHTaTh 3ap.si:Jl sneKTpotta noJI0)KHTeJihHhIM. IIoKa yCJio

BHJIHCh Hao6opoT. Bonpoc 06 3T0M CTaBHJIC.sI )laBHO, HanpHMep, B [7' T.2, c.43 ]. 

ECTeCTneHHhle H TeXHHIIHhle e)lHHHD;hl nnocKoro H TenecHoro yrnon - 060-

poT (06) H ccpepa (ccp). 

.Uro)Ka.si: ()lBeHanu;arn.si:) A0JI.si: ccpepw (ccp) panHa TenecHoMy yrny, non K0T0-

pwM H3 u;eHTpa BH)lHa rpaHh OnHcaHH0l'O HJIH BnHCaHHOl'O )lO)leKa3)lpa. Hanpo

THB yrna iJ )llO)KYIO )l0JIIO o6opoTa n np.si:MoyroJihH0M Tpeyl'OJibHHKe Jie)KHT KaTeT 

B)lB0e MeHhIIIHH rnnoTeHy:iw. 

TeMnepaTypa - 3T0 3Heprn.si: )lBH)KeHH.sI 11aCTHIJ;hl. 

1 3B (3JieKTpOH-BOJibT) = 11604,50(36) K (KeJibBHHOB). 

E)lHHHIJ;hl IlCHXO!pH3H11eCKHX BeJIHllHH (noKa pa3pa60TaHbl )lJl.sI 3peHH.sI H 

CJiyxa) HHKaK He npHB.sI3aHhl K e)lHHHIJ;aM !pH3H11eCKHX BeJIHqHH KaKOH-JIH6o 

CHCTt:Mhl Mep: Ceii11ac HeT C006pa:>KeHHH HX KaK-T0 npHB.sI3aTb K e)lHHHD;aM !pH-.,,,., + . . 
3H11ecKHX BMHIIHH CHcTeMw Mep npHponhi (e e -_ 2cp M33BJl) ,nosToMy 0HH oc-

TaIOTC.sI, KaKHe ecTh • .Un.si: cne)leHH.sI npHBOJlHTC.sI ncnxo<pH3H11ecKHii 3aK0H, no-
- ' . . 

CK0JibKY O HeM He 11acT0 paccKa3hIBaIOT: omymeHHe nponopu;HOHaJlbHO JI0ra-

pH<pMy pa3)lpa)Kemrn [1, c.50 ]. 
HeKoTopw:e BHeCHCTeMHhle enHHHu;w: nJI0TH0CTh B0Jlhl (nn), aT0MHa.si: e)lH-

HHu;a MaCChl (a.e.M.), KeJihBHH (K), l'O)l, CYTKH. , 

CHCTeMy Mep npHp0)lbl M0)KH0 COKpameHH0 o6o3Ha11aTb (II). 
· · · • . 12 

AToMHa.s1 e)lHHHa;a Maccw (a.e.M.) - 3T0 Macca JlIO)Kett Jl0JIH H30Tona C 
' ' aToMa yrnepo)la. 

A.e.M. = 931,494 32(28)' MsB/c2 = 1,660 540 2(10) 10-27 Kr= 

= 104/5,485 799 03(13) M(II) (m = M(II) = 5,48579903(13) 10-4 a.e.M.). e . 

B 3TOH craThe YMhlmJieHH0 He npHB0A.sITC.sI pac11eTHhle 3Ha11eHH.si: <pH3HIIe

~KHX K0HCTaHT' a )leJiaIOTC~ CCblJIKH Ha O!pHIJ;HaJlbHhle )laHHble. l1x Bn0JIHe )l0-

CTaT0llH0 B _HhlHemm~e BpeM.si: )lJI.sI HaIIaJia OCB0eHH.sI CHCTeMbl Mep npHp0)lhl. 

Macca npoToHa = 1836,152 701 (37) M(II) = 1,007 276 470(12) 

a.e~M. = 938,27231(28) MsB/c
2.= 1,6726231(10) 10-27 

Kr. 

Macca HettTpoHa = 1838,683 662(40) M(II) = 1,008 664 904(14) 

a.e.M. = 939,565 63(28) MsB/c
2 

= 1,674 928 6(10) 10-27 
Kr. 

Macca )lettTpoHa = 3670,483 014(75) M(II) = 2,013 553 214(24) 

a.e.M; = 1875,613 39(57) MsB/c2 = 3,343 586 0(20) 10-27 Kr. 
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Macca MIOOHa=206,768 262(30) M(Il) =0,113 428 913(17) 

a.e.M. = 105,658 389(34) M3B/c
2 

= 1,883 532 7(11) 10-2s Kr. 

HaAO Il0Jib30B3TbC51 BHeCIICTeMHhIMII eAIIHIIQ3MII, eCJIII 0HII YA06Hbl. 

Llo Tex nap, Il0Ka IICU0Jib3yeTC51 BHeCIICTeMHaSI eAIIHIIQa a.e.M., 6yAeT np1I
MeHSITbC51 qlICJI0 ABoraApo (NA). 

qlICJIO ABoraApO - 3T0 0THOilleHIIe eAIIHIIQbI,MaCChl K a.e.M •• 

Llo Tex nap, Il0Ka IICU0Jih3yeTCSI BHeCIICTeMH351 eAIIHIIQa KeJihBIIH, 6yAeT 
nplIMeHSITbC51 Il0CT0SIHHaSI 60JibQMaHa (k). . 

TTOCTOSIHHaSI EOJib~MaHa - 3T0 0TH0lleHIIe eAIIHIIQbl 3HeprnlI K KeJibBIIHy. 

B CH NA =6,022 136 7(36) 1026 
Kr/a.e.M., k= 1,380 658(12) 10-23 Ll)K/K = 

= 8,617 385(73) 10-5 3B/K. 

B TT,. eCJIII Il0Jib30B3TbC51 BHeCHCTeMHbIMII CA~HIIQ3MII, NA (TT) = 

= 5,48579903(13) 10-4 
M(Il)/a.e.M, k =·8,617 385(73) 10-5 3B/K = 8,617 

385(73) 10-5 /0,510 999 0605) 106 
3/K (3 == 0,510 999 0605) M3B). 

B CIICTeMHhIX eAIIHHQax (TT) K0HCTaHT NA II k (qlICJIO ABoraApo II nocT05IH

HaSI EOJibQMaHa) HeT (HJIII M0)KH0 C 0rDB0pK3MII cqlITaTh, qTQ'0HII paBHhl eAII

HIIQe), KaK B CIIMMeTpliqHQH rayccoBOH CHCTeMe HeT.~o Hi-to• 

TTepeBOAHhie MH0)KIITeJIII YA06Ho AJI51 3aHeCeHJISI B naM5ITl1 KOMilbIOTepa 

(ce»qac no aHrJIIIHCKII) o603HaqaTb B BIJJ(e 0THomeHII51. HanplIMep, OTHOmem1e 
· · · ' l l · ·· acTp0H0MIIqecK0H eAIIHIIQbl K MeTpy: AU/m = 1,495 978 706(2) 10 . 

Ha nplIMepe CJI0)KHOH CThIK0BKII nnoxo co~sMep~MhIX pa3HhIX CAHHIIQ Bpe-:

MeHII (B KaJieHAape) noKa3hIBaeTCSI-,' qTO B03MO)KIIO nplIBeCTII K YA06HoMy BIIAY 

II IlJI0X0 COH3MeplIMbie, HO He06XOAIIMbie B npaKTIIKe .eAIIHIIQLI (plI31IqecK1IX Be

JIHqlIH. Ka)I<AbIH II3 nplI3HllKOB 3T0ro KaJieiIJ:iap51 H3BeCTeH, HO B3)KH3 Il0JIH351 
' ' ' ' '" 

K0HCTPYKQII51. 

CqeT JieT BeAeTCSI OT 0KQHqamrn rioc.neAHero Jie~HIIKOBOro neplI0Aa, AJI51 

3T0ro K roAaM' rp1IropnaHCK0ro KaJieHAapSI Hcfo6xOAHMO A06aBIITb AeC51Tb Th1C5Iq 

JieT. MO)KHQ IllIC3Tb He BCe CTapmue QII(pphl, eC,!IH B K0HTeKCTe AaTa 6e3 HIIX 

Il0H5ITHa. fOA (365 HJIH 366 AHeH) C0CT0IIT II3 12 MernQeB (5IHBapb, qJeBpaJib, 

MapT, anpenh, Ma», IIIOHh, IIIOJih, aBryCT, ceHT516ph, ·oKT516pb, H0SI6ph, AeKa6pb) 

II coAep)KHT 52 HeAenir no 7 AHe» (n:oHeAeJihHHK; IiiopHIIK, cpeAa, qeTBepr, n5IT

HuQa, cy66oTa, B0CKpeceHbe) II 2 AH51 co cneQHaJibHblMII H33B3HII5IMII: AeHb 

3HMHero (AJISI ceBepHoro nonymap1I51) coJIHQeCT05IHH51 (A3C, 0 5IHBap51, HoBbIH 

rDA) II AeHb BIIC0K0CH0ro rDAa (ABr, 32 AeKa6jm), 'Kor)ia OH eCTb. Ee3 AHeH co 

cneQIIaJihHhIMII Ha3BaHH5IMH KBapTaJihl (BpeMeHa roAa: AJI51 ce:sepHoro nonyma

pnSI - 31IMa, BeCHa, JieTo, oceHh, AJI51 IO)KH0ro - '.ii:eTo, oceHh, 31IMa, BeCHa) co

Aep)KaT no.91 AHIO (13 HeAeJib), npn 3T0M Haqana MernQeB Ka~oro'KBapTana 

Il0HeAeJibHHK, cpeAa n Il5ITHHQa, a KOJIIIqecTBO AHeH - 30, 30 II 31, B Ka~0M 

MeCSIQe 6e3 B0CKpeceHIIH 26 AHeH. TTonyroAII51: nepBoe - C SIHBap51 no IIiOHb II 
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BT0poe - C UIOJI51 no AeKa6pb. Ce30Hhl: C anpeJI51 no ceHT516pb (AHeBHOH HJIH 

TenJihIH - AJISI ceBepHoro nonymap1I51, HoqHoH HJIH xoJIOAHhIH-::-- AJI51 JO)KHOro) 

II C OKrn6p51 no MapT (HoqHQH HJIII 'xoJIOAHhIH - AJI51 CeBeimoro Il()]Iymapn51, 

AHeBHOH HJIII ;eUJihIH - AJI51 JO)KHOro). HoBOJIYHIIe noCJie 3HMHero C0JIHQeCT051-

HHSI _:_ Haqano 0TcqeTa JIYH (ceqeHb,' JIIOTeHh, 6epe3eHh, QBeTeHh, TpaBeHh, 

qepBeHh, JIHneHh, cepneHb, nepeceHb, JIHCTeHh, rpy;:i;eHh, CTy;:,;eHb H·, Koma OH 

ecTh, qepHeQ). CqeT ;:,;He» n HX Ha3BaHH51 B nyHe: 0 lIHCJio.- H0B0JIYHHe, l 11Hc

no _:_ noHe;:,;eni.HHK, ••• , 28 lIHCJio - B0CKpeceHhe, 29 lIHCJI0 _:__ npe;:,;H0B0JIYHHe, 

K0r;:,;a OHO eCTb. 

B JiyHe 29,530 588 12 cyT0K. 

CoKparn;eHHhle o6o3Ha1IeHH51: ;:,;He» He;:,;enH - n, B, c, 11, nT, c6, ·Be, MeC51QeB 

- 5IHB, qJeB, 'Map, anp, MaH, HIOH~ HIOJI, aBr, ceiI, 0KT, H6p, ;:,;eK H JIYH - ce11, 

JIIOT, 6ep, QBT, TPB, 11ep, JIHU, cep', Bep, JIHC, rp;:i;, CT)J;,'lIHQ. ,, 

. C ;:i;pyrn:Mn KaJieH,1J;ap5IMH · MO)KHO 03HaKOMH~hc~: HanpHMep, no KHHraM 
[8.c:...11 ]. . · . 

E;:,;HHHQa CK0P0CTH - 3T0 0TH0meHHe e;:,;HHHQhl )J;JIHHhl K,eAHHHQe BpeMe

HH, 3AeCb - )J;JIHHbl B0JIHhl (pOTOHa KO BpeMeHH 0)J;H0ro K0Jie6aHH51 B0JIHhl 3T0ro 

)Kt! cpOT0Ha, a 3T0 H eCTb, CK~pOCTb CBeTa. Cne;:i;yeT 3aMeTHTb, lIT0 CK0p0CTb B 

3TOH CHCTeMe Mep M0)KeT npHHHMaTb 3Ha1IeHH51 OT HYJI51 AO eAHHHQhl, II0CK0Jib

KY CK0p0CTb CBeTa Ma~CHMaJibH351 B\1pHpo;:i;e. 113Mei:meTC51 CKop0CTb B STOH c~c

Te,Me Mep' B )J;0JI5IX CKOp0CTH c:se;a. Pa3yMHO COKpan:ieHHO o6O3Ha1IaTb ee (c). 

Kc~aTH; KHJI0MeTp B 'qa~ - 3T0 npHMepH0 Mlf]I)IHap;:i;'Ha51 )J;0JI51 CK0pO~TH 

cBeTa HJIH cKopocTh cBeTa npHMepHo MH.iuni:ap;:i; KHJio~eTpoB B ·11ac ·o c = 1 079 

251 848,8 KM/11ac). Ta~H~ 3Ha~e~~SI no.iie3HO 3HaTi ;)151 ripH~:ii;J;oK,. TaK, CK0:: 

p0CTb 3ByKa B B03;:,;yxe KH.nOMeTp 3a TPH ceKyH)];hl (331 M/ C npH TeMrrepaType 

0°C H ;:,;aBJieHHH 760 MM PTYTH0ro CTOJI6a). CKopOCTb CBeTa )J;0B0JibH0 T0lIH0 

paBHa )J;JIHHe M3illHH0ilHCH0ro JIHCTa CTaH)];aPTH0ro qJOpMaTa _A4 .(297), MM 3a 

HaH,oCeKyH)];y. ' 

E;:,;HH~Qa' M0MeHTa KOJIH~ecTBa ABH)KeHH51 - 31'0 n:pOH3BeAeHne e;:,;HHHQhl 

3HepmH Ha C)J;HHHQY BpeMeHH, 3;:i;ech - 3HepmH (pOTOHa Ha BpeM51 O)J;HOI'O K0-

ne6aHH51 B0JIHhl 3T0ro )Ke q>OTOHa, T,0 ,eCTb nony11HJiaCb Il0CT05IHHa51 TTnaHKa. 

qeTblpe (pHJHqeCKHe K0HCTaHThl m , e, CH h, paBHhle eAHHHQe, ;:i;enaIOT 3TY 
e .. : , 

CHCTeMy Mep '3K30TH1IeCKI! YHHKa.libHOH B CMhICJie ynpom;eHH51 paClICT0B, B TOM 

lIHCJie H pac11eT0B ;:i;pymx K0HCTaHT. 

,ll,JI5I 0QeHKH npHB0)J;5ITC51 <POPMYJihl H lIHCJia H3 Ta6JIHQhl «3Ha1ICHH51 qJyH,IJ;a-

MeHTaJibHhIX K0HCTaHT>> [13, c.10-23 ]. ,, 

HanpHMep, IlOCT05IHHasi PH;:i;6epra R.,, = mec a 2/ 2h = a 2/2 ;:i;-1{n) = 

= 10 973 731,534 ( 13) M -l' r;:i;e a - Il0CT05IHHa51 TOHKOH CTPYKTYPhl - 6e3paa

MepHa51 BeJIHlIHHa, xapaKTepHay10m;a51 3JieKTPOMarHHT~Oe ~3aHMO)J;CHCTBHe 

(.a -:::.. k~~2 I he, npH 3T0M q~CJie~Hhl~ a~a11e~H51 BX0;:,;5Im;~x B 3TY <POPMY~Y no-
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CTo.siHHhIX pa3Hhle B pa3HhIX cnCTeMax Mep, a 3Ha1IeHne noCT0.sIHHoii TOHKoii 
CTPYKTYPhI OlJ..HO · BO iicex CHCTeMax · Mep, nocKOJihKY 3Ta (pH3H1IeCKa.si no
CTO.sIHHa.si He HMeeT J)33MepHOCTH) a = 0, 729 735 308 (33) 10-.2 (npHMepHO 0,01 
B' ll.,BeHMa;aTH:HOM C'IHCJiemm), 6opoBCK_Hii pall.,nyc a

0 
= 'al ( 4TCR ~) = 

= (2na)-l ll..(Il) = 0,529 177 249 (24) 10--:10 M(Cll), KJiaCCH'IeCKHH pall.,Hyc 

3JieKTPOHa 're= a 2ao = al 2n ll..(Il) = 2,817 940 92(38) 1r15. M(Cll), 

r = a ll..(IT), TOMCOHOBCKOe ce1IeHHe pacce.sIHH.sI a = (8TCl3)r2 = e . e e 
= 2a 2 l3n A2(II) = 0,665 246 16(18) 10-28 M2 . 

KpoMe 3TOrO, COKpa~eHHhle 0603H31IeHH.sI H cnpaBO'IHhle 3H31IeHH.sI 
(cTeneHb COKpa~eHHOro ,o6o3H31ICHH.sI YK33hIB3eTC.sI cnpaBa, _B.CJiell., 33 
3THM o6o3Ha1IeHHeM): CHJia CJI = 3111.., Hanp.sI)I(CHHe . H' = s/3 = (m 

. . - . , . ", . e 

3B)/3 = 0,510 999 06(15) 106 B, TOK T = 3IB, conpoTHBJieHne 

en= HIT= (3 B)I (3.3) = 3 B 3-2 =_hle2 = 25812,8056(12) OM, npoBo

lJ..HMOCTh np = cn.:.1::, ilh = 3,84704614(17) 10-5 CM, 3JICKTpH1IeCKa.sI 
eMKOCTh eM ~ 3IH = 32 3-f, MO~HOCTh M~.;;, 3IB, TeMnepaTypa:::n (3Hep
rn.si i-en.n:a) = 

1

3; ~aBJieHHe ll..~lB·.;;, CJJ.lll..2 == 3 ll.,-3, B.sI3KOCTb B.R3 ;,;; l1.,3B B = 3 ll.,-3 
B = hlll..3, 'KB3HT MarHHTHOro nOTOKa = hl(2e) = 2,067,834 61 (61) 10-15 B6.1 
MarHHTHhIH n0TOK M'n=hle ·= 3 B 3-l, Mn-1'== elh '=2A17 988 36(72) 1014 KJI 
.Il::>K-1 c-l, MarHHT~a~

0

HHlJ..YKU:H.sI MH. = Mn d-2; HHlJ..YKTHBHOC;h n=~n T-1 = 3 
B2 3-2, CHJI<l CBiTa Kl1., 

0

(Ka~eJia, npe:>KHee H33B3HHe 6,hIJIO Jiyqme ~-~Be'Ia CB), 
iiacTOTa q = B-1. . . .· .... - . . . •' . . .. · - . 

MaiffeToH BopaµB = ehl(4TCmec) = 1/4TC 3IMH = 927,40154(31)· 10-26 

.Il::>KITJI, MamHTHhle MOMeHThI: 

3JICKTpoHaµ = 1,001159 652 193 (10)14TC 3IMH = 928,477 01(31)• 10-26 
. e . . . . . ' . 

.Il::>KITn, 

nporoHaµ' = 1,521032202(15) 10-314TC3IMH=1;41060761(47) -10-26 
• p ,. . . ' . 

.Il::>KITn, 

HeiiTpoHaµ~ = 1,04187563(25) 10-3/4TC,3IMH ·= 0,966.237 07(40) -10-26 

.Il::>KITn, • - . 
ll.,CHTpoHaµd = 0,466 975 447 9(91) 10--:3 l4TC 3IMH = 0,433 073 75(15) · 10-26 

.Il::>KIT.ri:, 

MIOOHa µ = 4,84197097(71)10-3l4TC 3IMH = 4,4904514(15) ·.W-26 Jl,:>KITn. 
µ . . 

ECJI~ He non:b30B3TbC.sI BHe2nCTeMHOH ell.,HHHIJ;eii TeMnepaTyphI KeJibBHH 
(K), a Bhlpa)KaTh TeMnepaTypy B ell.,HHHa;ax 3T = 3, To noCTO.sIHHa.si CTe<paHa -
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,( 

BoJihIJ;MaHa a =(TC 2160)k 48TC 3l(h3c2)=2n 5115 M~ ll..-2 3T-4 = 5,670 51 (19) 
-8 -2 -4 · ' . • 

10 BT M K , BTopa.si nocTO.sIHHa.si H3Jiy1IeHn.si c2 = he/ k -~ 1 l1.. 3T = 0, 014 

387 69(12) MK. 
MHOrHe nOCTO.sIHHhle npOCTO CTaHOB.sITC.sI el1.,HHHU:3MH, HanpttMep, el· h, 

elm e' e2 I h, him e' nn6o l1.,po6.siMH, rll.,e B 'IHCJIHTeJie H 3HaMeHaTeJie u;enhle 'IHCJia 

- h/2e = 1/2 H.JIH KpaTHhie TC - MarH~TOH Eopa'ehl(4TC m) = = 1/4TC 3li.rn 
. , .e • . . 

(npHMepHO 0ll.,Ha ll.,BeHall.,a;aTaR, TO eCTb 0, 1 B' l1.,BeHa11..a;aTHqHOM cqnc.'IeHHH, 

4TC = 12,566 370 614 ... ), nepBaR IlOC;ORHHaR H3JiyqeHHR cl = ·2nhc2 =.2n 3 B-

l ll..2 = 3,7417749(22) 10-16 BT'!"f2. . 

3Ha1IeHH.sI TC (OTHOmeHue ll.,JIHHbl OKPY:>KHOCTH; ~. ll.,HaMeTpy) n' e ·(a 3TOM a6-
3au;e - ocHoBaHtte HaTypanhHhIX JI·o;~pnq>MOB,:He n'~TaTh c 3ap51l1.,0M 3JieKTpoHa 
e) CTO.HT npHBCCTH: Ji = 3; 141 592 653 589 793 238 462 64 tt e = 2, 718 281 828 
459 045 235 360 29. '' · ' , ... 

qHCJICHHhle 3HaqeHHR KOHCT3HT YTOllHRIOTCR/Hanpu·~ep; [ 12] nepemiia10T 
1Iepe3 K3:>Kl1.,hle l1.,B3 rQll.,3, pa6oTaeT foCyl1.,apCTBeHH3R CJiy:>K6a CT<lHll.,apTHbl~· 
cnpaBO'IHbIX l1.,3HHhIX, KOTopaR nepuo11..uqecKH ny6JIHKyeT Oq>HIJ;HaJibHOe H3l1.,a
HHe «Cl>yHll.,aMeHTaJihHhle <ptt3it:1IeCKHe K0HCTaHThl>>. Ilo3TOMY, noKa KOHCTaHThl 
He 6yl1.,yT ny6JIHKOB3Tb B Cl1.,HHHIJ;3X CHCTeMhI Mep npHpOll.,hI, npHll.,eTCR ll.,eJiaTh HX 

nepec1IeT . .Il:JIR opHeHTHp0BKH B C00TH0illCHHRX"Me:>Kll.,y, el1.,HHHIJ;3MH CHCTCMhI 
Mep npnp0lJ..hI H e11..unua;aMH cii:cTeMhI CH 11..anee npHB0ARTCR cnpaB0'IHble 11..aH
Hhle [3, c.310-312 ], [12, c.2-5 ], [13, c.10-23]: 

ll.,JIH~a . --:-· . J<0MilT0HOBCKaR . AJI~Ha B0JIHbl 3JICKTpona 
hl(m c) = l 11.. ~ 2,42631058(22) 10--:_l2M (CH), e , . , . . . -

-31 Macca- Macca noKoR 3JICKTpona M(TT) = 9,1093897(54H0. Kr, 

3apRll., - 3apRlJ.. 3JieKTpona 3 = · 1,60217733(49) 101).9 Kn;•' : 
cKopoCTh....:.. cKopoc:Th cBeTa·c = 299792458 Mic T0'IHO (Ilo yToqHRIO~eMy 

onpell.,eJICHHIO B CH MeTp --'- 3TO ll.,JIHHa nyTH, 'npox
0

0l1.,HMOro B BaKyyMe CBeTOM 
3a 1/299 792 458 ceKyHlJ..hI ·[3, c.38 ]. 

Co311..attHhiii Ha ocnoBe na3epHoii TCXHHKH e11..ttuhlii 3Ta.JIOH iiacToT~ ..'..::. ~pe-
• •.,' • • ' • ' ·\ ' • ·, ., ·'" ' 

1
, V ,• f 

MeHH - ll.,JIHHhI n03B0JIReT · onpell.,eJIRTb 3TH BeJIH'IHHhI C OTHOCHTCJibH0H no-
rpemHOCTblO 't'o-10-10-12 · [ 3, c.41, c.49].), .. , . :. · i · ' '' 

MOMeHT ; KOJIHqecTBa lJ..BH:>KeHHSI , ; . ; . _:_: . i nOCTORHHaSI II.iiauica 

3 B = 6,6260755(40) 10734 .Il::>K C. 

CoKpa~enu.si Mep- KpaTK0 AJIR
1 
narJISJAHOCTH

0 

e~e pa3: ~,3,3,~,A,C, CJI, ~. T, 
en, np; eM, M~, 3T, Mn, MH, H, KA, 'I. 

O6o3naqeHHR OKa3aJIHCb y11..aqHhI~H - 3T0 naqaJibHhle 6yKBbl CO0TBeTCTBy
lO~HX CJIOB it: onn ne noBTOIJRIOTCR, necMoTpR Ha nx K0JIHqecTBo. Ilo3TOMY onu 
M0ryT CT3Tb Me:>Kll.,yHapOll.,HO npH3H3HHhIMH. 
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Pa3MepHOCTb - 3TO Bbipa)Kemte o6o3HaqeHHSI OAHOH BeJmqHHbl qepe3 

66o3HaqeffHSI APYnIX BeJmquH B KaKOH-Jm6o CHCTeMe Mep. HanpuMep, 

B = ,ll)K/Kn (CM) H H = 3/3 (TT). 

Ou:eHKa ToqHOCTH. ,U;rn KOMnTOHOBCKOH AJIHHbl BOJIHbl 3JieKTPOHa (KOTOpasi 

no coBpeMeHHblM B03peHHSIM AOJI)KHa 6hIT~ quCJienHo paBna eAHHHU:e dJittHhl 

npeAJiaraeMOH CHCTeMbl Mep) B cnpaBoqnhlx AaHHblX, HanpuMep, [3. c.311 ], Aa

eTCSI 7 Toqnhlx 3Haqamux u:mPp, AJISI cKopocTu cBeTa - 9, AJISI nocTOSIHnoii: 

ffirnnia' _..:. 6, AJISI 3apSIAa 3JieKTpOHa- 6, AJISI MaCCbl 3JieKTpOHa - 5. ,llJISI OT

HOIIIeHHSI MaCCbI.npOTOHa K MaCCC 3JieKTpOHa AaeTCSI 7'TQqffbIX 3Hcl'laJ:UHX U:HCl:>p. 

,llJISI rpaBHTaU:HOHHOH nocTOSIHHOH - 3. ,llJisi eAHHHU: TTJiaHKa (AJIHHhI, Macchi H 
BpeMeHH) TOqHO H3BeCTHbl 4 3Haqamue u:mppbI, AJISI 3HeprnuXapTpH - 5 [3, 
c.312 ]. U:ucl:>phl 3AeCh liecsiTnqHhle.. : · · · .· 

' i ,;, ', •I'' ., .,. • '; ' '"' ,; 

KoJiuqecTBo TOqHhIX 3Ha1!_a~u_x,u:ml:>p xapaKTep~3yeT norpeIIIHOCTh H3Me-:

peHHSI TeM TOqHee,. qeM MeHbIIIe OCHOBaHue ClJHCJieHHSI, n03TOMY 3a eAHHHU:Y 

norpe~HOCTH H3MepeHHSI MO)K~O npHHSITb AB()HqHyIO TOqHyIO 3~aqamyIO u:int>-:

py. 3TOT MeTOA ou:eHKH HY)KHO eme COBepIIIeHCTBOBaTh, HO npeAB3l)HTeJihHO ro-
. ; . ' ,, . ,: ' , ' ,' ,·,; 

AHTCSI B TaKOM BHAe. . . . . . 

l1HTepc:!CYIOIUHeCSI TexHuqecKOH,CTOpOHOH, HhIHeIIIHero COCTOSIHHSI AeJI B 06-

JiaCTH H3MepeHuii:, MOryT npeABapuTeJibHO nocMoTpeTh, HanpuMep, KHnry [ 4 ]. 

. MeTOA 3aMeHbIYCTapeBIIIHX 3TaJIOHOB' 6oJiee TOqHblMH npH coxpaHeHHH JIO·

rnqecKOH OCHOBbl CHCTeMbl Mep, npHMCHSieMblH B CH, MO)KH.0 pacnpocTpaHHTb H 

AJISI JII06bIX eAHHHU: JII06blx CHCTeM Mep; TaKHM o6pa30M TOqHOCTH yHmpuu:upy

IOTCSI u 6yAyT o6meTexHuqecKHM AOCTH)KeHHCM. 

TTpou:ecc e+ e-:-; -'2<1:> AaeT n36.hITOqHhltt Ha6op CAHHHU: <Pu3uqecKnx BeJiu

quH--, M, 3, 3, B, A- TTpu HeAOCTaTKC 'J'OqHQCT~, noJiyii:ae~oii: ripu cpairneHHH C 

OAHHMH eAHHHU:aMH <Ptt3HllCCKHX BCJinquH MO)KHO nOJIYllHTb AOCTaToqHyIO TOq- . 

HOCTb H3 cpaBHCHHSI C ~pyrnMH eAHHHU:aMH ct>u3uqecKHX BeJiuqnH. ,llJISI APYfHX 

CHCTCM Mep 3TO ~CB03MO)KH0, noTOMy, qTo .npHHHMaIOT MHHHMaJihHblll Ha6op 

eAHHHU: ct>u3uqec°KHX BCJinqnH, Hcl3bIBaSI HX OCHOBH~M~. . _;, . ,', ' .) )_ : . .. ' . 

TTocTene1rno nepeXOASIT OT ACCSITHqHoro cqnCJieHHSI K AIO)KCMY (ABeHaAu:a

THqHOMY), - DYAYT H<!u6oJiee npnMCHSI~~hIMH AIO~ee_cquCJieHne M_~)KAYJI_IOAhMH 
· H ABOHqHoe cqHCJieHHe B BhlqHCJIHTeJihHOH TCXHHKe. TTpettMymecTBa AIO)Kero 

c,mCJienttsi AJISI npaKTHqecKoii: ~eSITCJihHOCTH JIIOAeii: " tvi:SI noTpe6H~CTeii: caMoii: 
'I 

11aTeMaTHKH TaK BCJIHKH tt· oqeBHAHhl, '!TO .ero H CJI_CAYCT cqHTaTh ec~eCTBeH-

HhIM. ,llJISI MaIIIHH Bb16paHO J:IBOffqHoe cqHCJICHHe, nOTOMY qTo B ~eM apH<l:>MCTH-

qecKHC AettCTBHSI BhrnOJIHSIIOTCSI nocpeACTBOM .iiornqecKHX. ' 
• ' , • • • • 

1 
.'. ~-- : r ·• i . 1 

1 
' ' • •• i • 

TTepeBOA qttceJI, u:eJioii: H Apo6Hoii: qacTeii:, u3 OAHOro cqHCJieHHSI B_ .r1pyroe 

noKa3a~ Ha qeTbipex npHM~l)aX B [ 14, c.32 ]. 

CqHCJieHHC n03HU:HOHHOC C OCHOBaHHeM AIO)KHHa H U:HKJIHqecKH nOBTOpSI

IOJ:U~1MHCSI Ha3~aHHSIMH: HOJib 0, OJ:l~H 1, ~Ba 2, TPH 3, qeThlpe 4, n~Tb 5, II1eCTh
0

6, 

10 

I 
~ 

I· 

l 
I 

CCMb 7, BOCeMb 8, AeBSITb 9, ACCSITb P, AIOK J, J:IIO)K 10, 6aT 100, ThMa 10000, 
JiernoH.108, J:IIO)KHOH ~014• , .. 

BonhIIIe Ha3BaHHH B ycTHOH pequ He Tpe6yeTCSI, 3anHcaTh )Ke MO)KHO JII06oe 
' . 

qffCJIO. . , 

U:tt<Pep6JiaT qaCOB nO.[leJICH Ha 12 qaCTett, eme Ka)KJ:lyIO qaCTb Ha,i:J;o no.z:1e

JIHTb Ha 12, a He Ha 5. 1IacoBaSI CTpCJIKa J:IOJl)KHa J:IBHraThCSI c yrJIOBOH CK0POCThIO 

COJIHU:a (TaK H AeJiaIOT Ha CTpenoqHblX qacax MOJ)CKHX C)'J:IOB, a CTpeJIKH 0CTaJib

HblX qacoB HaAO AJISI 3TOro BJ:IBOC 3aMe.[IJIHTb), TOrmi' npeKpaTHTCY
1 

nyTaHm:i;a C 

Ha3hIBaHHCM BpeMeHH J:IHSI H H0qH. . 

HyMepao;HSI MeCSIU:eB H JIYH B J:IIO)KeM CIJHCJieHHH: 0123456789PJ, npu 3T0M 
, . , ' .. ' ; .( ', •.•l' 

qepHeu: MO)KHO o6o3HaqaTh 6yKBOH 1J Will qffCJI0M H3 J:IBYX U:H<l:>P 10. . 

. Yqpe.[IHTb .[leHbrn B AIO)KeM cqHCJieHHH, TOr.[la HaCeJICHHe 6bICTpo n JICrKO K 

HeMy npnBhIKHeT. Ha3BaHHe J:I0JI)KHa nMeTh o.r1Ha JIHIIIh MHHHMaJihHaSI .r1eli:e)K:. 

HaSI eAHttnu:a, y Hae 3T0 py6ih"(p). · 

TToCJie nepeXOAa Ha J:IIO)Kee ClJHCJICHHe HaA0 0CTaIJHTb y.r106Hyro H npHBhllJ

HYIO TCMri:epifrypHyIO IIIKaJiy U:eJibCHSI C noCJICJ:IYIOIUHMH yTOqHeHH.RMH KaK .[IJISI 

KeJihBHHOB (K). BHecucreMHaSI eAHHHU:a TeMnepaTyphl ~eJihCHH (C) - 3T0 6a-
, ' -f " 

TaSI .[IOJISI pa3HHU:hl TeMnepaTyp KHnCHHSI H 3aMep3aHHSI BOJ:lhl. 

Ha3Barin~ MY3b1KaJibHblX. 3BYK0B:' A,a,O,oY,y,bl,hI;H,it,3,3. 

TTOAHSITb TOH Ha OKTaBY M0)KHO TQqKoH Ha.[I 6yKBOH, onyCTHTb - ToqKOH 

no.r1 6yKBOH. . , . 

KpoMe J:IBCHa.z:1iJ,aTH3B)'iiHOH. B03M0)KHa ynpomeHtt'aSI 3a cqeT orpy6JieHHSI 
' ,, . ' ' 

IIIeCTH3BYIJHaSI raMMa: a, o, y, hi, n, 3. 

Coiih<l:>eJ:1)KHO B meCTHs°Byqiioii: raMMC MO)KHO neTb rJiaCHhIMH 3B)'KaMH. 

.. I, Kpy)KoqKff HOT CTaBHT~.:no.r1; Ha, Ha.fl; H Me)KJ:ly'.n:uHHSIMll H0T0H0CIJ;a. 

TTpn J:1Beiia.r1u;aTH3ByqHoii: raMMe 6y.r1eT 3 JIHHHH Ha 0KTaBy, np:u IIIeCTn-
3By11Hoii - 3 JIHHHH Ha 2 OKTaBbl. . 

ECTh .r1eirnTHa.r1u;aTH3ByqHaSI raMMa [15, C;2 ]. HOTHaSI 3aIIHCh C npe.[IJiarae

MbIM ycoBepIIIeHCTBOBaHneM 6y.r1eT nptteMJieMoii: n .flJISIHee, a B cymecrByIOmeM 

ceii11ac· BH):(e .r1a)Ke J:IJISI J:1B eHa.r1u;aTH3ByqHoii: co3.r1aeT TPYJ:IHOCTH, npeo.r10JIHMhle 
T0JihK0 npoct>eccHOHaJiai,m •.. 

Ha3BaHHSI u;BeToB: nypnypHhltt, MaJIHHOBhltt, KpacHhlii; opaii)KeBhltt, )KeJI'

Thltt, CaJiaTOBbIH, 3eJieHhIH, BaCHJihKOBhlll; roJiy6oii:, MOJ)CKOH, CHHHH, <PttoJieTO'
BhIH. ,i 

YrJihl B reorpa<l:>nn: IIInpoTa- OT-0,3 (B J:1BeHaAu;aTH1JHOM cqHCJieiinn) .flJISI 

IO::>KH0ro nOJIIOCa 11epe3 0 J:IJISI 3KBaTOpa J:10 0,3 J:IJISI ceBepHoro n0JIIOCa, tioJiroTa 

- OT O J:IJISI T0qKn 0TCqeTa (ceii:qac rpnHBnq, B .[laJihHeii:IIIeM Ha.[I0 IIOHCKaTh
0 

60.:. 

JICC YA06Hyro T0qKy 0TCqeTa Ha 3ana.[IHOH 0KOHeqH0CTH EBpOnbl) np0THB Ha

npaBJICHHSI J:IBH)Kemrn C0JIHu;a no He6ocKJioHy J:10 1 J:IJISI ion )Ke T0IJKH oTcqeTa. 

06 HCT0pHH 3anHCH IJHCeJI" CHCTeM cqHCJieHHH MO)KH0 noIJHTaTh B [16 ]. 

1-13 KHHrH [17] BHAHO, IJTO no XOJ:IY CIJeTa noCT0SIHH0 npHX0J:IHTCSI peIIIaTh 

3aAaIJy' KaK Jierqe cocquTaTh. TaK y~~T' KaK 6y.[ITO TaK H Ha]:10, n0T0MY .IJTO HeT 
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06merrpHHS1ThIX rrpoCThlx, lleTKHX, 6e3omn6011HhIX n Jienmx rrpueM0B ctiern. 

Hy)I<HO HX Bhlpa6oTaTh HJIH BhISIBHTb H BBeCTH B Ka11ecTBe o6menpHHSITOii'rrpaK

THKH. ,D:.i:rn J(eCSITH'IH0I'O CllHCJieHHSI TaKue Il0IIhITKH J(eJiaJIH, HanpuMep, [18 ], 
HO STH npaBHJia He rrpHBHJIHCh. 

C11nTaTh HY)KH0 OT CTapmux pa3p51J(0B K. MJI~J(mHM, iorJ(a omn6Kn 6yJ(yT B 

MeJI011ax, HO u:e B maBHoM; C11eT BeJ(eTC51
1

):(0 J(OCTH)KeHHSI HY)KHO:ii T0'IH0CTH, 
11 • , , 

rrpn ST0M 0CTaeTCSI B03M0)KH0CTh YT0'IHSITh, np0J(0JI)KaSI c11eT. 

Tipn ClleTe OT crapmlix K MJiaJ(mHM Ha°Cllll~aJIKe (c11eTHOM ycTpOHCTBe, Ha

rrpnMep, ClleTax HJ'rn SJieKTpOHHO-BhlllHCJIHTeJihHOH Marnn'He - KOMilhIOTepe) 

mo6o:ii pa3p51J(HOCTH ~O)KHO ioc:rnllh JII06o:ii TO'IHOCTH. . 
' ' ' ; ' ._I ,' . ~, '. • ' 

. 3anSITOH 0TJ(eJISIIOT J(po6HyIO 11aCTh llHCJia OT u;eJIOH, H HY)KH0 TO'IKOH 0TJ(e-

JISITb MHHMYIO 11aCTh OT J(eHCTBHTMhiio:ii. Heo6XOJ(HMa HMeHH0 STa 3aIIHCh 11ac-, 

Te:ii llHCJia: (u;eJiaSI, J(p06HaSI) H (J(eHCTBHTeJihHaSl:MHHMaSI)' II0T0MY 'IT0 K0MII

JieKCHhIMH llHCJiaMH 3aKOH11HJIOCb o6o6meHHe 'llHCeJI, H CTaBHTCSl ,T0'IKa. 3anSI

TaSI HJIH T0'IKa, sa KOTOpo:ii CJieJ(ye-r rrpo6eJI, - 3HaK rrpehH~aHHSI. EcTh 
cepbe3Hhle coo6pa)KeHHSI,. 'IT0 TOJihKO .HaTypaJib~hle, D;eJihle, . pau;~oHaJihHhle, 

J(e:iicTBHTeJihHhle n K0MIIJieKCHhle .11nCJia CJieJ(yeT Ha3hIBaTh 11nCJiaMn [ 19, c.4-

5 ]. 1JHCJIO rrpeJ(CTaHeT,~J(i:i:HhlM'. KaKne-JIH~O ~pyme qeM:-T0 n9xo~~e Ha llHCJia 

BhIJ(YMKH M0)KH0 Ha3hIBaTh, HarrpHM~p. cneu;HaJibHhIMH llHCJiaMH. 

,D:JISI 0603HalleHHSI reorpacpn11eCKHX K00pJ(HHaT, 11T06hl 0HH C00TBeTCTB0Ba

JIH HhIHemHeH rpaJ(yCHOH HJIH,llaCOBOH Mepe, J(0JII'OTe M0)KH0 rrpHCB0HTb 3Ha11e

HHSI oi-0,6 11epea O (rpuHBn11) J(0 0,6. Mo)KHo'rrncaTh n B rpaJ(ycax, MHHyTax, 

ceK~HJ(ax. CaMaSI 3arraJ(HaS1 T011Ka EBponhl ~ MhIC PoKa, ee pacnoJI0)KeHne -
(-9 34

1
.38°47

1
) (HJIH KOOpJ(~HaThl: 38°471 c. m. H 9°341 3.J(.). CeBepHee ST0I'O 

MhICa no11Tn ~a To:ii )Ke J(0JiroTe eCTh noJ(X0J(S1IUHe:J(JIS1 T0'IKH 0Tc11eTa BhIC0TKH. 

u;~aSI cTerre~h J(JO)KH~hl KaKo:ii-Jiii6o eJ(HHHD;hl cpn3n11ecKo:ii BMH'l~Hhl, a 

TaK)Ke ee rrp0H3BeJ(eHne HJIH 11aCTH0e OT J(eJieHHSI Ha KaKoe-Jin6o HaTypaJibH0e 

'IHCJI0, Ha KOTOpoe J(JO)KHHa J(eJIHTCSI 6e3 0CTaTKa, M0)KeT HMeTb cneu;nanhHOe 
Ha3BaHne. MHO)KHTeJih B, BHJ(e u;eJio:ii cTerreHn J(JO)KHHhl M0)KH0 yKa3MBaTh 0J(

HHM nnmh ~oKa3~TeJI~M CTerreHn cnpaBa OT coKpameHH0ro o6o3Ha11eHHS1, rroCJie. 
ST0I'O M0)KH0. yKa3i,rnaTh TaK )Ke H CTeneHh caM0I'O II0JIYllHBmerocSI o6o3Ha'qe

HHSI, HanpnMep, 16 J(l 12 - meCTIIaJ(D;aTh KBaJ(paTHhIX Ca)KeHe:ii. ,D:JISI J(eM0HCT

pau;nn rrpHBOJ(SITCSI rrpucrroco6JieHHhle TaKHM o6pa30M J(JISI yJ(06CTBa II0Jih30Ba

HHSI HeK0T0phle Mephl J(JIHHhl, Macchi H BpeMeHH, a TaK)Ke IIJI0IUaJ(H H o6heMa. 
3HalleHHSI BeJIH_llHH J(aIOTCSI He_ co BCeMH B03M0)KHhIMH T0'IHhIMH 3Ha11amnMH · 
u;ncppaMn_. 

Ca)KeHh -,rrapa maroB, Tpn apmnHai lleThlpe JI0KTSI, meCTh carroroB, J(IO

)KHHa rr51J(e:ii, C)K = 1211 
J( =.dl =le 121 

= 1,80277.M (CH). TIMh-2Bep-

mKa, 6 HOITe:ii, 8 IlaJihD;eB, '12 TpexKJieTK0B, 6ai rrpnp0J(HhIX MHJIJIHMeTp0B • 
1728 np. MM= 1802,77 MM (CH). KJieTKa - Mepa nopTHhIX n o6yBIUIIKOB, 

npnpOJ(HhIH MHJIJIHMeTp - Mepa MeTaJIJIHCT0B. KJI = 4 rrp. MM. BepcTa - Mepa 

12 

TpaHCII0PTHHK0B, KpaTHa TpeTheii: creneHH 0CH0Bamrn C"4:HCJieHHSI, 3iiech BepCTa 

Bpc = 1728 ca)KeHe:ii = 3115,186 M (CH). ,D:ro:iiM = 0,0254 M(CH)_no yT011-

HS110meMy onpeAeJieHHIO. MeTpn11ecKnii: J(IDHM ~ 0,025 M(CH). HoroTh (rrpu

POAHhIH AIOHM) Me)KJ(y HHMH. Canor rrpuMepH0 paBeH cpyTy. MopcKaSI MHJISI 

(1852 M TO~rno) C0Aep)KHT 0KpyrJieHH0 ThIC5111Y Ca)KeHeii: .. : '•' 

MemoK (TpH , npupoJ(HhIX nyAa,, np~pOAHhlii: nyJ( 

= 1229 
M(Il) = 1229 me= 18,01961 Kr) = 54,058 83 ~r(CH). · , 

,D:aJiee CJieBa OT oKoJiocncTeMHo:ii eAHHHD;hI nttIIIeTrn u;eJihi:ii KpaTH~:ii AeJiu

TeJih AJO)KHHhI, yKa3hIBaIOIUHH Ha TO, CKOJihKO B Hett 6oJiee MeJIKHX CHCTeMHhIX 

eAHHHD;, a cnpaBa - CK0JihK0 3THX 0K0JI0CHCTeMHhIX eAli:imu; C0Aep)KHTCSI B 60-

nee KpynHOH CHCTeMH0H eAHHHu;e, HanpuMep, 3 MeIII0K 4, HJIH Il0Apo6Hee M29 
(18 Kr) "YA, 3 MeIII0K (54 Kr) 4, M30 (216 Kr) 6epKOBeu;, 'IT0 03Ha11aeT: B MeIIIKe 
Tpu rryAa, B 6epKonu;e 11eThlpe MeIIIKa. 

TaKHM o6pa30M, y)Ke Il0JIYllHJiaCb YA06HaSI HenpepbIBHaSl,IIIKaJia Mace C Ha-. 

3BaHHSIMH B 6oJibIIIOM AHana30He: Macca M =: me' cM22 Il0JIMHJIJIHrpaMMa; (i1Mr) ' 

(0,503 Mr), M23 rpaHHK (rnK); M24 rpaH (rpH), M25 npup0AHhIH rpaMM ''(rrpr) · 

(869 Mr), 3 rp1rneHKa (rpK) 4, KapaT (KpT) 5, M26 JIOT (10,40 r), 3 YHD;HSI 4, 'M27 

rpHBHa (rpB) (125 r), 3 cpyHT (q>HT) (375 r) 4, M28 6am<a (6HK) (1,5 Kr), 4_ CTO

YH (CTH) (6 Kr) 3, M29 OYA (18 Kr), 3 MeIII0K (MllIK) (54 Kl')4, u;eHTHep npHMep

H0 ABa MeIIIKa, M30 6epKoBeu; (6pK) (216 Kr); T0HHa npI1MepHo nSITh 6epKOBD;OB, 
M31 JiaCT (JICT) (2,6 T0HHhI), ~32 BaI'OH. (BrH), M33 C0CTaB (CTB), M34 rioe3A 
(II3A) . . . . , ,! 

MeIIIoK ym1.cpuu;upoBaH; u 6aHKY HaAo yHncpuu;npoBaTh TaK )Ke. ., . . 
XpoH x = 1218 

B = 0,215 470 6 c (CI1), B ceKyHJ(e npuMepHo nsrTh xpottoB. 
11aCTOTa SJieKTpHlleCKOH ·ceTH npHMepH0 paBHa 11-17 = 55 ,69205 ru., ee nepH0A 

Ha3hIBaeTCSI THK. Xpcm paBeH ABeHaJ(u;aTu THKaM. 'TuK - al 7, xpoH :...._'B18, B20. 
- 31,02777 c (CI1) noJIMHHYThl (nM). . ' 

TIJiomaAh'nJI = A2 = 5,886986 10-2
,
4 P.i:2, ,D:Jisr UJiomaJ(ett yAallHhlx Ha3Ba

HH:ii rrpaKTHlJeCKH HeT,'TYT y)K KaKHe rrpHBhIOTCSI. Bee :)Ke KOe-1d1KaSI IIIKaJia: 
UJI22 Jie)KaK:(mi) (3,249978 r.ih, 3 ·cKnep,4, rm23 xaT<1 (XT).·(38,99974 M2); 

UJI24 y11aCTOK (yq) (467, 9969 M
2
), IlSITaSl'llaCTh y11aCTKa - C0TKa npupOAHaSI. 

(cTII), UJI25 o6)Ka (6)K) (5615,963 M2
), ABe o6)KH - reKfap npupoAHhl:ii (rn), · 

UJI26 BhITh (BT) (67391,56 M
2
), UJI27 KBaApaTHhIH KHJI0MeTp npHJ>0AHhIH '(Kn) 

. 2 (808698,6 M. ). 

Pa3yMeeTCSI, 6yJ(yT HMeTb UpHMeHeHHe. KBaJ(paTHble H Ky6n11eCKUe nsmn, ' 
ca)KeHH, BepCThl'n npo11ee. . ' }' · . 

O6heM o·= A3 = 1,428 366 10-35 M3 (CH). Om,eMhlB mipoAe Hau6oJiee 06-

KaTaHhl H Ha3BaHhI. llIKaJia: 024 MHKP0JIHTp (MKJI) ( 1, 135506 1 o-9 M3,. CTeneHH C 

J(eCSITKn, K0rJ(a ux npttB0AHTCSI.MHoro, YA06Ho 3anuc&rnaTh, KaK ST0 AeJiaIOT B 
BhlllHCJIHTeJihHOH TeXHHKe - C 6yKBOH E);. 025 KaneJihKa (KUK), . 026 . K~m:rrn 
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(Kll./1), 6 MH.ll.lIIUIHTP npHpOAHblH (MJIO) 2, 027 HanepCTOK (HOC) (1,962154E-6 

M3), 028 proM~~ (pIOM), 3 IIIKaJIHK (IIIKJI) 4, ~apK~ (qap) 2, 029 cTaKaH (CTK) 

(2,8255Q2E:-4 M
3
) (crnKaH CH~pnr,tepHo 2/3 crnKaHa m, TPH cTaKaHa - 6y

TblJIKa (6-rJI), 2 KPY)KK~ (Kp)K) 6, 4 IIITOq> (IIITQ)) 3, 030 rapHeu; (mu;) 

(3,390603E-3' M3), 3 'nei:u>o (BAJ)) (2 raJIJIOHa, 10 IIITOQ)OB HJIH JIHTpOB (JITp) 

npHPOAHbIX) 4, 
1

031 6yrueJih (6IIIJI) '<4,068723E-2 M3), 4 6appeJih (6pJI) 3, 032 

6oqKa (6qK) (KaA'i., OOJIKy6oMeTpa) (0~4882468 M3), 2 Ky6oMeTp (K6M) 6, 3 

Jiaph (Jiap) 4, AJO)Ka51 Jiap51, _.;;, Jiapeu; (Jipl.l;), 6aTa51 Jiap51 - JiapqnK (.npq), 033 

MaIIIHHa (MIIIH) (5,858962 M3), 034 l.l;HCTepHa (u;CT) (70,30755 M3), 041 reorpa

Q)H~~CKHH OOOieM (ro) 2,519247£9 M3 = 2,5 ... KM3• 

TToAXOAYmne Ha3aaHH51 noKa3hIBaIOT, qTo npaKTnqecKH AaBHO npnMeHYeT

CY AIO)Kee C!,JHCJieHHe, 'TOJlhKO B He oqeHb pa3BHTOM BHAe. HaAO 3TO pa3BHTh • 

YAaqHble' Ha3BaHH51 HaAO HCOOJib30BaTh, 3TO 513blK, AYIIIa HapoAa. A COOTBeTCT

nyromne HM 3HaqeHH51 Mep, npHMeH51BIIIHecsi KOrAa-TO, OOTOMY qTo OHH YA06-

Hhl, BHOBh 6yAYT npHMeH51Thc'si:. 

; 06pa30B~lHHe KpaTHblX H ~OJihHblX eAHHHl.l;, OKa3aBIIIHXC51 YAaqHblMH B MeT

pnqecKOH CHCTeMe, npOH3BOAHTC51 B, CHCTeMe, Mep IlPHPOAbl ,no npHBeAeHHbIM 

n~~IIIe Ha3naHH51~ AJI~ ~ID)Kero cqnCJieHHY; HanpnMep, nYAh ~ 6arn51 AOJI51 ca

)KeHH. 

.ll,JI51 YA06CTBa cqeTa AOCTOHHCTBO AeHe)KHbIX 3HaKOB AOJI)KHQ OTJIHqaThC51 B 

AJO)KHHY pa3. 

,'MoHeTbl OOMeJiaTh TPYAHee, qeM 6yMa)KHble AeHe)KHble 3HaKH, H MO)KHQ 

BbIOYC,THTh MOHeThl c MaccaMH 1 - M25 (0,87) r, 2, 3, 4, 6 n 12- M26 (10,40 r) 

AOCTOHHCTBOM OT py6JI51 AO_ 60JihIIIe qeM MH.ll.lIHOHa: 1, 144, 1728 ;· 20736, 248832 

H 298~981. , ; ,., . , 

Ha3BaHHe AeHe)KHQH eAHHHl.l;hl )KeJiaTeJihHO HMeTh OAHO - py6Jih (p). C no-

51BJielI~eM eiiie Ka~nx~TO oq:i~u;HaJihHhIX Ha3naHHH nOYBJI51IOTC51 H eiu;e KaKne-To 
; '" , ;. ' , " '·. ., .,, ' 

)KaproHHhie. 

0AHaKO Te:11~e~l.l;H51,Ha3hIBaTh AeHe)KHble 3HaKH B, HapOAe BeJIHKa, n03TOMY 

HY)KHO yqpeAHTh HX OQ)Hl.l;HaJihHble Ha3BaHH51, HanpHMep, 1 - py6Jih, 2 - ABY

IIIKa,' 3, rpn~eH~HK, 4 ~ qepnoHeu;, 6-aJITblH, 12-TpeIIIKa, an oq:inu;HaJih

HhIX TeKC;aX 60JihIIIe npHMeH51Th OAHO Ha3BaHHe - py6Jih (p) • .ll,JI51 Ha3hIBaHH51 

AOJieH py6JI51 n oco6o Toqm,ix pacqernx MO)KHO Tor~a ~pm.reHYTh mi3nanne Ko-

neitKa - 6a;a51· AOJI.~ py6JIY. · · 

Ceuqac HY)KHa BHecncTeMHaY eAHHnu;a Macchi, KpaTHa51 M(TT), YA06Ha51 AJIY 

cqeTa n AJO)KeM cqnCJieHHH, 6JIH3!(a51 no qnCJieHHOMY 3HaqeHHIO K a.e.M., Macce 

npoTOHa, Macce HeHTpOHa. MemteJieen (M) - BHeCHCTeMHa51.eAHHHD;a MaCCbl, 

pal!Ha51 OAHOH Tblrnqe BOChMHCTaM .Tpn,riu;aTH IIIeCTH MaccaM OOK051 3JieKTPOHa 

(B A~)KeM cqnCJieHHH 1090). 

CnnH qacTHu; [20, c.362 l HaAO Bhipa)KaTh B eAHHnu;ax hi 4n. (MHO)KHTeJih 

4n npHCYTCTByeT B npocTpaHCTBeHHhIX reoMeTpnqeCKHX nocTpOeHH51X, HanpH-
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Mep, Il./lOIIJ;aAh cq:iepbl paBHa 4nr 2; a qaCTHl.l;bl - npocTpaHCTBeHHble om,eKTbl), 

TOrAa cnHH 3JieKTpOHa - Bparn;eHHe (Bp) - 6yAeT paneH 1. 
l13ocnHH, He HMeIOiu;HH OTHOIIIeHH51 K COHHY [20, c.440] - MYJihTHilJieTHOe 

qffCJIO (qM)' TO)Ke Bblpa3HMO B l.l;eJiblX qnCJiax: n = qM + 1; rAe n - qnCJIO qac

THl.l; B MYJihTHilJieTe. 

llHCJIO JienTOHOB (Jiq)' qnCJIO 6o30HOB (6q) - HCTOpHqeCKH Bblpa)KaJOTC51 

u;eJibIMH qnCJiaMH [20, c.445 ]. 
TaKHM o6pa30M, eAHHHl.l;bl cqeTa KBaHTOBbIX lJ:HCeJI TO)Ke l.l;eJihle. KnaHTO

Bble qnCJia He 51BJI5IIOTC51 3ap51AaMH, nOTOMY qTQ HX HeJih351 H3MepHTh y TeJI. 

3JieKTpnqecKHH 3ap5IA 51BJI51eTC51 H qffCJIOM 3JieKTpOHOB.; Macca He 51BJI51eTC51 

KBaHTOBblM qffCJIOM,' nOTOMY qTo ee HeJih351 cocqnTaTh no KOJIHqecTBY KaKHX

JIH6o 3JieMeHTOB, COCTaBJl5IIOiu;HX TeJia, a MO)KHO TOJihKO H3MepHTh. 

' B 3TOH CTaThe l.l;HQ)pbl AIO::>Kero ~qHCJieHH51, COOTBeTCTByIOiu;He qnCJiaM 10 H 

11, npeMeHHO o6o3HaqeHbl no IlOJIHrpaq:inqeCKHM coo6pa)KeHH51M JiaTHHCKHMH 

6yKBaMH p ~ J. JlyqIIIHe o6o3HaqeHH51 l.l;HQ)P H 6yKB MO)KHO IlOCMOTpeTb B onH

caHH51X IIIPHQlTOB B513h [21] n Pe3h [22 ]. HaqepTaHHe AOnoJIHHTeJihHblx K a3-

6yKe n aJIQ)aBHTY 6yKB n u;mpp, a TaK)Ke nOXO)KHX Ha HHX, MO)KHO ocyrn;eCTB

Jl51Th B B513H C BepxHHM 3aBHTKOM, KaK 6yKBbl e H ii, a B pe3H - qepTOqKOH • .ll,JI51 

o6o3HaqeHH51 JII06oro KoJinqecTBa u;nq:ip MO)KHO npncnoco6HTh 3anncb fpocca 

AJI51 qnceJI (npH A06aBJieHHH eAHHHl.l;bl o6o3HaqeHHe qnCJia H3MeH51eTC51 B OAHOM 

pa3p51Ae, HanpuMep, B AIO)KeM cqnCJieHHH 0, I, 2, 3, ••• , 9, P, J, IJ, IP, 19, 18, 

... , 11, 10, 20; 21, .•. , 2J' 3J' ••• ) '3aMeHHB CTaprune pa3p5JAb1 Ha HH)KHHe 'nmteK

Cbl CJieBa 1;11~ B o6paT!10M nOp5JAKe CnpaBa, HanpHMep, 32 - 32 - 23,, 132 - 132 

- 231' npH 3TOM npH He6QJibIIIHX HHJ{eKcax HX MO)KHO 3aMeHHTb TOqKaMH HaA 

l.l;HQ)pOH • .ll,JI5I qacTO npHMeH51eMoro B BblqHCJIHTeJihHOH TeXHHKe meCTHaAu;a

THqHoro cqnCJieHH51 l.l;HQ)pb1 BblrJI51A51T TaK: 0 1 2 3 4 5 6 7 8 9 p Jj p 9 8. 
· TTpH yKa3aHHH AaTbl H BpeMeHH no npHBeAeHHOMY BblIIIe KaJieffAapIO BAIO

)KeM cquCJieHHH nHIIIeTC51 CJieBa HanpaBO KOJIHqecTBO npomeAIIIHX C MOMeHTa 

OTcqeTa (OKOHqaHHe JieAHHKOBOro nepHOAa) JleT' KOJIHqeCTBO npomeAIIIHX C Ha

qaJia roAa MecYu;eB, HeAeJIY TeKyrn;ero Mecyu;a, noJIHa51 HJIH nenoJIHaY (0, 1, 2, 

3, 4), AeHh HeAeJIH (1, 2, 3, 4, 5, 6, 7, npH 3TOM Haqa.n:o rDAa O OTHOCHTC51 K 

HeAeJie 0, a KOHeu; BHCOKOCHOro roAa 8 OTHOCHTC51 K HeAeJie 4)' AaJiee noCJie 3a

n5ITOH - npomeAIIIa51 AOJI51 TeKyiu;ux cyTOK H B CK06KaX. - KOJIHqeCTBO npomeA

IIIHX noCJie 3TOH AOJIH CHCTeMHblX (B CHCTeMe Mep npHpOAbl) eAHHHl.l; BpeMeHH C 

Ha3BaHH51MH 3THX eAHHHl.l;, eCJIH 3TO He (B). 

HoMep MO)KeT 6b1Th nopMKOBhIH (oTcqeT HaqnHaeTC51 c eAHHHD;bl) HJIH aA

pecHblH (oTcqeT HaquHaeTC51 c HYJIY). TTpu o6o3HaqeHuu B AeC5JTHqHoM cquCJie

HHH ncnoJih3yBeTC51 nop5JAKOBhIH HOMep MecYu;a, Aim AJO)Kero YA06Hee aApec

HhIH. 

Mec~u;aM no pacnOJIO::>KeHHIO COJIHD;a cpeAH 3Be3A CTaB51T B COOTBeTCTBHe co-

3Be3AH51, B Harne BpeM51 H no npeAJtO:iKeHHOMY 3AeCb KaJieHAapIO :=no: 51HBapb (0) 
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CTpe.neu;, q>eBpa.n:h (1) Ko3epor, MapT (2) BoAoJieii, anpeJih (3) Phl6hl, Maii (4) 

OBeH, 11:toHb (5) Te.neu;, HIOJih (6) BJIH3Hea;hl, aBryCT (7) PaK, ceHrn6pb (8) 

JleB, OKTH6ph (9) D,eBa, HoH6ph (P) Bechl, AeKa6ph (J) CKopnHoH (9, c.26 ], a 

AH5IM HeAe.JIH - 6Jiy)K)J;aIOui;He no He6ocKJIOHY CBeTHJia: Il0HeAeJibHHK (n, 1) 

JlyHa, BTopHHK (B, 2) Mapc, cpeAa (c, 3) MepKypttii, 11eTBepr (11, 4)_ lOnHTep, 

nHTHHu;a (nT, 5) BeHepa, cy66oTa (c6, 6) CaTypH, B0CKpeceHhe (Be, 7) Conmi;e 

(9, c.42 ]. · 

B conHe11Hoii cHcTeMe 12 KpynHhlX Te.JI: 0- ConHu;e, 1 - MepKypttii, 2 -

BeHepa, 3 - 3eMJI5I, 4 - Mapc, 5 - acTepOJIAHblH Il05IC: eCTb rnnOTe3a, 11T0 3T0 

pacchlnaBmaHCH IlJlaHeTa, 6 - IOnHTep, 7 - CaTypH, 8 - YpaH, 9 - HenTyu, 

P - IlJiyTOH, J - cyui;eCTByeT
0

rHilOTe3a, llT0 3a IlJiyTOHOM eC'Tb eui;e IlJlaHeTa 

(HJIH nycTb 3To 6yAyT Bee oCTaJihHble Me.JIKHe Tena, o6paui;aIOui;ttecSI B0Kpyr 

ConHu;a). IloKa A0CT0BepHo H3BeCTH0 AeCHTh Te.JI, H c11HCJieuHe AeCSITHiiuoe. 

Cny11aiiHoecoBnaAeHHe. , , 

JlenTOHOB (0 - 3JieKTP0H (3JI) ,' 1 - 3JieKTp0HH0e HeHTpHHO (3H)' 2 - MIO

OH (MIO), 3 - MIO0HHoe HeiiTpHHO (MH), 4 - TaoH (Ta), 5 :._ Ta0HHoe HeiiTpHHO 

(TH) (20, c.445 ]) H KBapK0B (udscbt, 6 - BepXHHH (BX), 7 - HH)KHHH (H)K), 8 

- CTpaHHblH (CT)' 9 - 011apoBaHHblH (011)' p - npe.neCTHhlH (nc)' J - eui;e He 

OTKpbITblH, HO eMy y)Ke AaJIH Ha3BaHHe: HCTHHHblH (HC) (20, c.446-447]) ABe

HaAa;aTb. CHoBa CJiy11aiiHoe coBnaAeHHe. Ho CJiy11aiiHOCTH HrpaIOT nopo~ ue 

noCJieAHIOIO p0Jib. 

qaCTHD;bl: MHHHMaJibHble H0CHTe.JIH XHMHlleCKHX CBOHCTB ~ M0JieKyJibl -

XHMHlleCKHe llilCTHD;bl (x11), MHHHMaJlbHble H0CHTe.JIH q>H3H11eCKHX CBOHCTB -

aT0Mbl - q>H3H11eCKHe 11aCTHD;bl (q,11), H0CHTe.JIH crpyKTYPHbIX CBOHCTB - Jien

T0Hbl H KBapKH - crpyKTYPHhle 11acTHD;hl (c11). 

CttcTeMa Mep npHp0Ahl (e + e - ..:.. 2¢ M33BA) noMo)KeT npoSICHHTh MHorne 

3anyTaHHble B0ilp0Chl B q>H3HKe H 6yAeT cnoco6cTBOBaTb Il05IBJieHHIO H0BblX 0T

KpbITHH H H3o6peTeHHH. 

B 11aCTH0CTH, eCTb Hrpa CJI0B: caMaSI CJia6aH BeUJ;b B q>H3HKe - 3T0 CHJia, a 

caMaSI TeMHaSI - 3T0 CBeT. XoTSI B 0CH0BaHHH 3AeCb 0Ka3a.n:ach H TeMHaSI HblHe 

BeUJ;h, HOB CBeTJIOH ee 11aCTH, 11T0, M0)KH0 AYMaTh, Il0M0)KeT 0CBeTHTb H 0CTaJib

H0e. D,a H CJia6aSI Il0HblHe BeUJ;h, HaA0 HaAe5ITbC5I, CTaHeT Il0CHJlhHee OT T0ro, 11T0 

HeH3BeCTH0e He 6yAeT npeACTaBJI5ITbC5I B BHAe, C03AaIOui;eM Bne11aTJieHHe H3Be

CTH0ro. Cyui;HOCTb CHJI HeH3BeCTHa, H K03q>q>HD;HeHTbl B ypaBHeHH5IX q>eHOMe

H0JI0rnlleCKHX 3aK0H0B, 0ilHChlBaIOUJ;HX CHJibl, He npHpaBHHBaIOTC5I 3AeCb K 

eAHHHD;e. 

Ko3q>q>HD;HeHTbl B Bhlpa)KeHH5IX · AJI5I CHJI Me)K)J;y T011e11HhlMH 3JieKTpH11e

CKHMH aap5IAaMH (20, c.129] tt Me)K)J;y T0KaMH B AJIHHHhlX npSIMOJIHHeHHblX 

np0B0AHHKax (20, c.181 ], eCJIH B35ITb AJIHHY o60HX np0B0AHHK0B, nony11aIOTC5I 

B CHCTeMe II llHCJieHH0 paBHblMH a. II pH 3anHCH B paa;HOHaJIH3HpoBaHHOH q,op-

Me (KaK B CM) µo = 2a 3 B2 A-1 3-2, eo = (2a)-l 32 3-1 A-1. 
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Cl>OTOH KaK 6bl C0]:lep)KHT CyUJ;H0CTb MaTepHH H npoCTpaHCTBa-BpeMeHH, a 

3JieKTpou - Mephl. Cl>u3u11ecKHH npou;ecc (npeBpaui;eune 3JieKTpoua n auTH-

3JieKTpoua B J:1Ba q>OTOHa) cornacyeT H3MepHMhle aenn11HHhl 3JieKTpoua H q,oTO

ua, CTaHOB5ICb JIOrH11HblM OCHOBaHHeM AJI5I CHCTeMbl Mep. 

CHCTeMa Mep npnpOJ:lhl cnoco6crayeT IlOHHMaHHIO q>H3HKH, a J:IIO)Kee CllHC

JieHne H u;eJIOCTHOe o6o3Ha11eutte llHCeJI - MaTeMaTHKH.' <l>H3HKa - 3TO HayKa 

0 npHpOAe, MaTeMaTHKa - 3HaKOBa5I CHCTeMa. f ny6oKa5I CB5I3h q>H3HKH H Ma,:e

MaTHKH eui;e Tpe6yeT paccy)K)J;CHHH. 

Ta6Jrn~a YMHO>KeHHll s IIOBOM sime Ml! 'AIO>Kero C'IHCJieHHll 

Pl J 

84 92 p 

69 76 83 9 

54 60 68 74 8 

41 48 · 53 SP 65' 7 

30 36 40 46 so 56 6 

21 21:\ 2J, 34 39 42 47 5 

14 18 20 24 28 30 34 38 4 

9 10 13 16 19 ,20 23 .26 2!1 3 

.4 6 ,8 p . 10, . , 12 14• 16 18 IP 2 

2 3 4 5 6 7 8 9 p J 

B HH)KHCH cTpoKe Ta6nm,i;hl OThlCKnBaeTcSI 6onhmHH coMHO)KHTe.Jih, B npa~ 

BOM CTOJI6u;e - MeHbillHH, Ha nepece11eHHH COOTBeTCTBYIOUJ;HX CTOJI6u;a H CTpo

KH HaXOAHTC5I HX npOH3Be]:lenne. · " 

D,JISI KpaTKOro H3JIO)KCHHSI q>H3HKH, ·a 3TO ~ CCTb ee cyui;HOCTb, HY)KHO OT

BJie11bC5I OT reorpaq,nn H HCT0pHH •. OcHoBa Me)K)J;yHapOJ:IHOH CHCTCMhl CJ:IHHHU: 

q>H3H11eCKHX Be.JIH11HH CBSI3aHa C pa3MepaMH
0 

3eMJIH, Ha3BaHHSI - C HMCHaMH 

y11eHblX. CttcTeMa Mep npnpOJ:lhl He HMeeT 3THX HCAOCTaTKOB. 

y J:I06H~ pacnoiIO)K~Tb ~HCT~~y ~ep IlPHP~Ahl (e + e - - 2¢ M33BJ:1) l Ha nepBOH 

CTpaHHD;e y11e6HHKa q>H3HKH, a OT Hee BCCTH AaJibHeiimee H3JI0)KCHHC BCero Ha

KOilJieHH0ro 3Ha!fHH o npnpoAe. 

Bo3MO)KH0, 11TO y)Ke B 6JIH)KaHmee BpeMSI 6yAyT B OCHOBHOM npnMeHSITbC5I 

ABe CHCTCMhl Mep: enc ~eCSITH11HhlM CllHCJieHHCM: H Il - C ABeHa]:IIJ,aTH11HhlM. 

IlpeBpaiu,enne 3JieKTpoHa n a~TJI3JICKTpotta ,B ABa ¢oTC5ua J:1aeT ettCTeMy ' + . ., , l. , ,, ·, , , 

Mep npnpOAbl (e e- - 2¢ M33BJ:1) B BHJ:IC.np05IBJISIIOlll;HXC5I npH 3TOM e]:IHHHIJ, 

q>H3H11CCKHX Be.JIH11HH, 3TH CJ:IHHHIJ,hl - Mac'ca (M) IlOKOSI H 3apSIJ:1 (3) 3JICKTpO

ua, 3ueprnS1 (3), apeMSI (a) OAHOI'O Kone6aunSI H.J:IJIHna (A) BOJIHhl B03HHKmero 

q>OTOHa. 
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