TITPUAOJKEHUE A

MaArTysmaHcRas mporpeccus
u3 “Dcce o mpurygnne Hapopouaceserns”’ usa. 1798 r. (Malthus, 1798)

TIEPUOY, | POCTHACEAEHMSW UCTOMHUK MPONMATAHUS %%&Eﬁ;ﬁ
25 2 2 1
50 4 3 1+
75 8 4 2

100 16 5 3+
125 32 6 5+
150 64 7 9+
175 128 81 6
200 256 92 8
225 512 10 51
250 1024 11 93
275 2048 12 170
300 4096 13 315
ITPUAOXEHUE b
Poct ogeHoOK Bo3pacTra 3emMAn
UCTOYHUK AAHHBIX TOA, PA?V?A}:\%%:EMS EM M
1850 25
KeapBun 1862 20
Keapsun 1897 40
Aok, Askoan 1899 90
Patian 1921 1000
Y.0. Xoruxucc 1932 1600
A Xoyms 1947 3350
A.Apenc 1949 2500
A.Xoyms 1956 4500
ITpunsaTo Ha ceroaHs 1984 4500

CAeAyeT OTMETUTH PE3KOE YBEAMYECHME OLICHKM BO3pacTa 3eman ¢ BBEACHMEM PAANO-
METPUIECKOIO METOAQ MCCACAOBAHWMS B 1921 r. B JeAOM OLJEHKA YABAMBACTCS IIPUMEPHO
Ka>KABIE ABAALIATH ACT, IIOITOMY €CTb OCHOBAHMS OXKMAATH HOBOTO YBEAMYECHW.



ITPUAOKEHUE B

Crapanm pacnapa ypaua 238 8 cesuuery 206

N30TOI1 IMEPUOATIOAVPACIIAAA MU3AVYEHUE
Vpau 238 4,55 x 10° aer aspda
Topun 234 24,1 cyrox bera
[TporakTnanin 234 1,14 mwunyr bera
Vpau 234 235 000 aer aspda
Topwuin 230 80 000 aer arpda
Papnit 226 1660 aer aapda
Papon 222 3,85 cyrok aapda
IToronmnt 218 3,05 munyT aapda
Couuey 214 26,8 muHyT Gera
Bucmyr 214 19,7 munyr beta
[Tosommin 214 15 x 107 cexynp aspda
Csureny 210 2,22 ropa Gera
Bucmyr 210 4,97 cyrox bera
[Toaonni 210 139 cyrox arpda
Ceuney 206 YCTOMYUB HeT

ITPUAOKEHUE T

YMCHBIIICHKC PE3yABTATOB ONIPECACACHMUA CKOPOCTHU CBETA

MCTOYHMK AAHHBIX METOA AATA CKOPOCTD CBETA
(km/cex)
Bpaaan abeppanmsa 1740 300650 -
Aunpenay abeppayms 1783 300460 =160
Crpyse abeppayns 1843 300020 +160
['rasenamnn coyrank FOmmrepa 1861 300050 -
Kopny/Xeamepr  |3ybuaroe Koaeco 1874.8 | 299990 =200
Kopny/Aopcn 3ybuaToe Koaeco 1874.8 | 299900 +200
l'apBapackas cnyrauk  FOmmrepa 1876.5 | 299921 =13
obcepBaropus
MuxeabcoH ppamatomeecs: sepkaso (1879.5 | 299910 =50
Hprroxkoym ppamjaromgeecst 3epraso |1882.7 | 299860 +30
Muxeapcon ppamaronteecs: sepkaso [1882.8 | 299853 +60
Haripen abeppauyms 1883 299850 =90
[TeppoTans ybuaToe xoaeco 1900.4 | 299900 +30
[Tepporans ybuaroe koaeco 1902.4 | 299860 =380
[Tepporan/Ilpum |3ybuaroe xoseco 1902.4 | 299901 +384
Poysa/Aopcn JAEKTPOMATHUTHbIE 1906.0 | 299803 +30
6A0KM
Mepcee KoAaebanms mpoBoaos | 1923 299795 +30
MarikeabcoH MHOTOyroapHoe 3epkaso|1924.6 | 299802 + 30

Cu.caed. cmp



ITPUAOKEHMUE I

(mpoaonskeHwme)
VMennnmenvue pesyAbTaTOB OIPEACACHHUA CKOPOCTW CBETA
MCTOYHIMK AAHHBIX METOA AATA CKOPOCTbD CBETA
(xm/cex)

MavikeabcoH MHOTOYTOABHOE 3epkaro|1926.5 | 299798 =15
MwurreapmrteAT suerika Keppa 1928.0 | 299786 =10
IMnus/Iupcon MHOTOYTOABHOE 3epraso|1932.5 | 299774 =10
DHAEPCOH sueiika Keppa 1936.8 | 299771 =10
XroTTeAD suerika Keppa 1937.0 | 299771 =10
DHAEPCOH siaeiika Keppa 1940.0 | 299776 =10
Dccen/Toppor-Cmutl moaoctroit pezonarop |1947 299798 +3
Dccer/TopaoH-Cmnt mosoctHOM pesonarop | 1947 299792 +3
Acaakcon pasap 1949 299792.,4 *24
Beprerpena, TEOAUMET] 1949 299796 +2
Dccen noaoctHOM pesoHarop | 1950 299792,5 =1
Xancen,/boa noaocTHONM pesonarop | 1950 299794,3 +=1,2
Beprerpena, TEOAUMET] 1950 2997931 +0,26
Beprcrpena TCOAUMETP 1951 2997931 +*0,4
Acaakcon pasap 1951 2997942 +14
Opym paanounnreppepomerp 1951 299792,6 =0,7
Beprerpena TEOAUMET] 1953 299792.85 +0,16
Opym pasnonnTepdepomerp |1954 299792,75 +0,3
daopman paanonnteppepomerp | 1954 299795,1 =31
CrosacTpem TEOAMMET] 1955 299792 4 +0,4
[Taatiaep u Ap. crekrpaspHple AmHUM 1955 299792 6
Yoaan TEAAYPOMETP 1956 299792,9 +2
Voaan TEAAYPOMETD 1956 2997927 +2

Pank m Ap. criekTpasbHble AvHUM | 1956 299791,9 +=2
DAKT COAUMET] 1956 299792.,4 0,11
DAK TEOAUMETP 1956 2997922 +0,13
Yoaan TEAAYPOMETP 1957 299792,6 =1,2
Opym paanounnteppepomerp |1958 299792,5 +0,1
Koari6aes TCOAMUMETP 1960 299792.,6 +0,06
Kapoayc MOAYAMPOBaHHBIN cBer [ 1966 299792,44 =0,2
CUMKMH U AD. MMUKPOBOAH. 1967 299792,56 0,11

nHTEpPEPOMETP

['poce TEOAUMET] 1967 299792.5 +0,05
Bari/ Arorep/Vaiir |aazep 1972 299792,462 +0,018
HEBEC (Bayaaep) Aaszep 1972 299792,460 +(,006
MBercon u Ap. Aasep 1973 299792,4574  +0,0011
HPK,/HEC Aasep 1973 299792,458 +0,002
Basnian n Ap. Aazep 1974 299792.4590 +(0,0008
Byaz u Ap. Aazep 1978 299792,4588 +£(,0002
Bapa n Ap. Aazep 1979 299792,4581 +0,0019
HBC (CILA) Aasep 1983 299792,4586  +0,0003

Aannas tabamya Basita

n3:

Hopman u Carrepdumap — Norman, Trevor and Barry Setterfield. August 1987. Technical
Report: 7he Atomic Constants, Light, and Time. Flinders University of South Australia:
(School of Mathematical Sciences).




ITPUAOJKEHUE A

Pe3YABTaTH OIIPECACACHWUA OCTATOYHOW MACCHI 3ACKTPpOHa

UCTOYHMK AAHHbBIX ITYBAMKALIMA AATA E3YABTAT)
OITP] (x 10" k)
Bepax — R.T.Birge Rev. Mod. Phys. 1 : 1 1929 8,994
Bepax — R.T.Birge Science 75 : 383 1932 9,035
AAHHUHITOH — Rev.Mod.Phys. 11 : 70 1939 9,1070
F.G.Dunnington
Bepasx — R.T.BirgePhys.|Rev. 60 : 785 1941 9,1064
Panpep — J.D.Ryder Electronic Eng. Princ. p.3 1947 9,1060
Bpays — G.I.Brown Mod. Valence Theory p. 167 | 1953 9,1066
Myp — W.J. Moore Physical Chemistry p. 209 1950-56 9,1068
Cucaep — H.H.Sisler General Chemistry p. 121 1949-59 9,1070
Byaoan — A.J.Woodall | Physics p. 1239 1955 9,1078
Koysx n Ap. — Rev. Mod. Phys. 27 : 363 1955 9,1083
E.R.Cohen et al.
Myp — W.J. Moore Physical Chemistry p. 618 1957 9,108
®pera — A.P.French Princ. Mod. Physics p. 109 1958 9,1085
Vap n Puuapac — Phy. of the Atom p. 41 1960 9,1084
Wehr&Richards
Koysx 1 AromoH — Proc.2ndInt.Conf.onNuc.Mass| 1963 9,1091
Cohen&DuMond
ITPUAOXEHUE E
Pe3yAbTaTEI OLIPEACACHUA YAEABHOIO 3apaAa,
MAWM OTHOIIEHWA 3apsia K Macce
MCTOYHUK AAHHBIX ITYBAVIKALIMSI AATA PE3YABTAT
OTIPEA. q/m (x10°
JA.MAr.eAMH. /T)
Tomncorn — J.J.Thompson| BasicPhysicsp.893 1900 1,76
Xprocton — Houston Intro. to Atom. Phy. p.337 | 1927 1,76
Bepasx — R.T.Birge Rev. Mod. Phys. 1:1 1929 1,76
Beparx — R.T.Birge Science 75 : 383 1932 1,76
AAHHUHITOH — Phys. Rev. 52 : 475 1937 1,7597
F.G.Dunnington
Xprocron — Houston Intro. to Atom. Phys. p.337 | 1938 1,7593
AAHHUHITOH — Rev. Mod. Phys. 11 : 70 1939 1,7591
F.G.Dunnington
Bepasx — R.T.Birge Phys. Rev. 60 : 785 1941 1,7592
Pavipep — Ryder Elec. Eng. Princ. p. 3 1947 1,7590
Tapamep — Gardner Elec. & Mag. p. 639 1951 1,7589
Koysun n Aromon — Rev. Mod. Phys. 25 : 706 |1953 1,7592
Cohen&DuMond
Koyan mn Ap. — Rev. Mod. Phys. 27 :363 1955 1,7589
E.R.Cohen et al.
®sitnoy — P. Fano Bas. |Phys. At. & Mol. p. 11 1959 1,7589
Vap u Puuapac — Phys. of the Atom p. 34 1960 1,7589
Wehr&Richards




PesyAbTaTn:

TITPUAOKEHUE 3K

OIIPECACACHNUA nocrosunov Ilraaka

UCTOYHMUK AAHHBIX ITYBAMKALIMAS AATA PESYABTAT
KALY OITPEAEAEHUA ( xlOJ apreex)
[Taaaxk — M.E. Plank R. A. S., Mon. Not.
(em. J.W.Nicholson) 72 : 677629 1912 6,548
AabBoparopust Paiiepcona — |Electrons R. A. Milikan 1904-15 | 6,260
Ryerson Lab. }Sv 242
Ceiir — L. P. Seig c. Am. Supp. 1914, 1914 6,415
78 (18 July) : 46
Bepasx — R.T.Birge Rev. Mod. Phys. 1: 1 1929 6,547
Muanksaa — R.A. Millikan [Sc. Am. 1930, 1930 6,550
(cm. G.P. Thompson) 143 (30 July) : 38
AaHHMHITOH — Rev. Mod.Phys. 11 : 70 1939 6,610F.
G.Dunnington
Bepasx — R.T.Birge Phys. Rev. 60 : 785 1941 6,624
Muanksr — R.A. Millikan | Electrons p. 242 1946 6,560
Maptun n Konnop — Basic Physics p. 929 1951 6,622
Martin&Connor
Bpayx — G.I. Brown Mi)g.z\galence Theory 1953 6,624
p.16,
Koyau u Ap. — Rev. Mod. Phys. 27 : 363 1955 6,6251
E.R.Cohen et al.
Myp — W.J.Moore Physical Chemistry p. 618 1957 6,6252
Opena — A.P.French Principles of Mod. Phys. 1958 6,6252
.109
Vap n Puuapac — Bhysics of the Atom p. 65 1960 6,6253
Wehr&Richards
Koysx 1 AromoH — Proc. 2nd Int. Conf. 1963 6,6256
Cohen&DuMond on Nuc. Mass
Bapus — T. Barnes C.R.S. Quarterly 1980, 1980 6,6262

17 : 46




TITPUAOKEHMUE 3

Pe3yABTaTBI ONIPEACACHMUA I'MPOMATrHUTHOIO OTHOINCHWUA

MCTOYHWUK AAHHBIX MKALMAS AATA PE3YABTAT
AA ITYBA: 11 OITPEAEAEHUA g (pap/cex/1c)
Tomac, Apuckoas u Xunma — | Phys. Rev. 78 : 787 1950 267 53,00
Thomas, Driscoll & Hipple
Koysn (mucmoans. Fund. Const. Phys. 1957 267 53,00
pesyaprata 1950 1.) — Cohen| p. 269
Apuckosa n Benpep — Phys. Rev. Lett. 1958 267 52,20
Driscoll & Bender 1:413
Buropo — Vigoreux Proc. Roy. Soc. 1962 267 52,03
A270: 72
Srosa, 3uHrepMaHH u Fund. Atom. Con. 1963 267 51,34
Cenern — Yagola, Zinger- p. 45
mann & Sepetyi
SInosckuit u CryaeHTOB Nsmeput. TexH. 1963 267 51,30
5: 24
Koyan un Arjomon — Proc. 2nd Int. 1963 267 51,92
Cohen&DuMond Conf. on Nuc. Mass
Tariaop, INapkep u Aaxren- Rev. Mod. 1969 267 51,96
Gepr — Taylor, Parker Phys. 41 : 375
& Langenberg
Bepry u Boaron — Elec. Spin. Res. 1972 26751,00

Wertz & Bolton
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ITPUAOKEHUE K

Aanusre uccaeporaumii meropom “yraepoa 14”,
ony6Aankosannsie B “PaiiAnorapbon Asxopuaar”

MATEPUAA ITPOUCXOKAE- | AABOPATOP-|ITYBAMKALIMS| BO3PACT
HUE HOE OBO- (Ne;rop) (aer)
MATEPUAAA 3SHAYEHUE

Corpast HeTb Kaandopuns C-631 * 1952 24000
¢ ray6nus1100 dyros

Iaeticrouenosast aApesecuna | Aa-Bpea LJ-55 1 1959 14400
OxameHeBIIIas ApeBeCHHA Nrasnsa Pi-75 3 1961 10090
YeArocTh HeaHAEPTAABLIA Ausns GrN-2022 | 5 1963 40700
Crkeaer HaeHAEpTaAbLA Upax Grn-1495 5 1963 50600
[TO3BOHOK MamOHTa Bariomnur A-372 6 1964 9600
Koctit macTopoHTa Oraiio M-1254 7 1965 10700
Kopennoii 3y0 anmporoponra | Hosas 3esanams | NZ-I 7 1965 11100
“Bpokenxmasckuit” yesosex | Popesms UCLA-630 | 7 1965 9000
KameHHDIV yroab — MO-334 8 1966 1680
OxameHeBIast ApeBecuHa Menanms GIF-198- 8 1966 3930
KAMEHHBII YIOAb GIF-278 5025
ITpupoansIit ras Mucenenmm 1-1149 8 1966 34000
Koctn neanaeprasbya Mapoxko NY-73 10 1968 32000
Kocrp cabaesyboro Turpa Aa-Bpea UCLA-1292| 10 1968 28000
[aericroneHoBast aApesecuna | Aa-Bpea UCLA-1325] 11 1969 8550
Kocrn maexkonmrarorgero, Adpuxa UCLA-1321| 11 1969 10100
AccoyUmMpyembre ¢
Zinjanthropus boisei
* Tlybamkagms: Y. O. Aubbn, “Pagnoyraepopnoe parmposanne” — Libby, W. F.

1952. Radiocarbon dating. University of Chicago Press.




TITPUAOJKEHUE A

Pe3yAbTaThl M3BMEPEHMII MATHUTHOTO IIOAS J€eMAWM

UCTOYHUK AAHHBIX AATA MATHHUTHBIA MOMEHT
(A ma M) ? 102
Taycc 1835 8,558
Apamc 1845 8,488
Apamc 1880 8,363
Herimarnyp 1880 8,336
Opurure 1885 8,347
ImuaT 1885 8,375
Bectnr n Ap. 1905 8,291
Bectun u Ap. 1915 8,225
Aaticon-Qepuep 1922 8,165
Bectur n Ap. 1925 8,149
Bectnr n Ap. 1935 8,088
AsxoyHs-Meaorr 1942-43 8,009
Bectun u Ap. 1945 8,065
Adanacsena 1945 8,010
U S. C &GS 1945 8,066
Dansenay-Kayryaeben 1945 8,090
U S C &GS 1955 8,035
Ounu-Auton 1955 8,067
Harara-Orytn 1958-59 8,038
Kavta n ap. 1959 8,086
Qysxep 1960 8,053
Apam u ap. 1960 8,037
Mencen-Kaiin 1960 8,025
Auron u Ap. 1965 8,013
Xypeuty u Ap. 1965 8,017




TIPUAOXEHUE M
AEMOTPA®UYIECKUM B3PLIB

Pn =_2 [Cn—x+l ][Cx _ 1]
C-1

P — maceaeHme mmpa mocae n ITOKOACHWM

N — YMUCAO TIOKOACHMM, ITOAYYAEMOE IIyTeM ACACHMS ObIjero Bpe-
MEHW HA TOABL JKM3HM ITIOKOAEHMUS

X — YMCAO JKMBYIUX ITOKOACHMM. ECAM ATOAM AOSKMBAIOT AO BHY-
KOB, X=3

C — mIOAOBMHA KOAMYECTBA AETEN B cembe. Ecam Bce Aetm cTaHo-
BATCS POAUTEASIMM U Y KaSKAOWM Iapbl ABOE AETEM, TO HAOAIOAACTCS
HYAEBOW pocT HaceaeHms; Toraa C=1

OTU BBIYMCACHMSI OYEHb IIPOCTBI, M IPUMEPHBIC IUPPBI MOKHO
OBICTPO HOAYUUTD AQSKE C ITOMOIJBIO0 KAPMAHHOTO KAABKYASITOPA, A AASI
boAee TOYHBIX 3HAYCHMI ITOTPEOYeTCs] KOMITACKT OOBIYHBIX AOTAPUPMU-
4eCKMX TabAMIL.

[Tpumep 1. Ecan pomryctuts, uro apxuenuckor Amrep Obia mpas 1 3em-
Ast Op1aa cospana npumepHo B 4004 1. A0 H.3., 3TO 03HAYAAO
Obr1, uto Becemmpnspiin IToron mponcxoamna npumepuo 4300
AeT HazaA. XOTsI BBIKMAWM YETHIPE Iaphl, MOSKHO ¢ HEOOAb-
IOV IOTPELIHOCTBIO HAYATh C OAHOM mapsl M mpuuaTh C
paBubM 1,23, TO ecTh HA MPOTSPKEHMN BCETO BPEMEHM CPEA-
HSISL CEMBSI UMEET MEHBIIE, yeM 2,5 pebeHKa. DTO BKAIOYA-
eT IOTePU HACCACHMS 32 c4eT DOAe3HeN, TOAOAQ, BOVIH M T.IL
[ TpeATIOAOSKIM, AASL YITPOIJEHMST BEIYVCACHW, 9TO AFOAM JKMATA
Bcero 43 ropa M AOKMBAAM AO ITOSIBACHMSI BHYKOB, TaK YTO
OAHOBPEMEHHO >KMAU TPU TOKOACHMSI; TAKUM 00pazom, x=3,
n HaxoAmMm mytem aeaeHnst 4300 ma 43, gto cocrasur 100
IIOKOAEHWUIA.

P cezogus =

L 1’23100-3“[1’233_1 ]
1,23-1

P cer0ns=8,70 [1,23"]  [0,86]
P cerogns = mpubamsuressso 4,8 MuasMapaa 4eAoBeK

Haao MmeTs B BUAY, UTO MCTOPUIECKIME AOKYMEHTHI BITAOTH
AO HEAABHUX BPEMEH CBUACTEABCTBOBAAM O OOABIIMX CEMBSIX,
YTO MPEAMIOAATACT BO3MOXKHOCTH elje OOABIIMX IOTePh Ha-
CEACHMS M3-32 IPUPOAHBIX OEACTBUIL. YUTS 3TO M HAAOKMB

482 |



[Tpumep 2.

BBIIIIEITPUBEACHHBIE OTPAaHMYEHMUsI HA POCT HACCACHWUS, MBI
VBUAMM, YTO IOAYIeHHAS udpa MprOAM3UTEABHO paBHA CO-
BPeMEHHOM (PaKTMIECKON 4nCACHHOCTH HaceaeHMs. [loato-
My Bpemennsie pamkiu B 4300 AeT IPeACTABASIIOTCS pasym-
HBIMN.

[TpeAIOAOSKIM, UTO YCAOBMSI OBIAM TOYHO TAKUMM JKe, KK B
npumepe 1, 32 TeM UCKAIOYEHMEM, YTO BPEMEHHbIE PAMKU
PACILIMPUAUCH AO MMAAMOHA AeT. B 3TOM caydae n MO>KHO
noayuntsb myrem aeaernst 1 000 000 ua 43, uro paer 23 256
nokoaerani. C ocraercs pasusm 1,23, a x = 3.

172323256-3+1 [1’233 _ 1]

P, cezodnz =

_2
123 -1
Pcezodus = 7,48 [1,23774]

P cezoonz =7,48 antilog [23254 *log 1,23]
P, cezodnn =7,48 [4,50x10 "]

P cezo0nz =3,37+10 2091

MaremaTikm 3aAYMBIBAAUCH HAA TeM, KaKOe YUCAO
MOsKkeT ObITh HanbGOAbIIMM. TaKOBBIM OBIAO ITPEAAOSKEHO
CYUTATH YMCAO DAEKTPOHOB BO Beeaennoi. CoraacHO Bbramc-
AGHMAM, 3TO 9nca0 coctaaser 107 — mpocTo Kamas B mope
o cpasHerHnio ¢ 10791 Mupimm caoBamu, ecan 6l yeaoBede-
CTBO Pa3MHOYKAAOCH C ATOV BEChbMa CKPOMHOV CKOPOCTHIO B
TEYCHMUM OAHOTO MUAAMOHA AET, CETOAHST YUCACHHOCTh Hace-
AeHMsT OblAa GBI HACTOABKO BEAWMKA, YTO BCE ITU AIOAM HE
HOMECTHUAUCH OBl BO BceAeHHOV paske CTaB IACIOM K Tiaedy!
A 4TOOBI UMCAEHHOCTD HACEAEHMS OKA3aAACh TAKOM, KaK CEeli-
9ac, M3 KaXKABIX ILITUCOT CEMEN C ABYMSI ACTBMM AOASKHA
Obraa GBI BBIKUTDH AMIID OAHA CEMBsl. DTO, Pa3ymMeercs, co-
BEPIICHHO HEBEPOSITHASI CKOPOCTh MCTPEOACHMSL.
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