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The article presents the results of exact analytical calculations of values of fundamental
physical constants. Given the finite formulas and calculations. Presents a table comparing the
sample data CODATA 2010 with theoretical calculations.

1. BBenenue

ABTOp 3TOi cTaThH, npu co3ganuu [lu-Teopuu dyHmaMeHTaNbHBIX (U3NYECKHX KOHCTAHT (maiee —
[Tu-Teopus), UCXOAUT U3 HIMPOKO U3BECTHOIO MpeanoyiokeHus Jx. Yunaepa 4yTo HanpaBiieHUE pa3BUTHS
¢u3uKku MoXxeT ObITh HEe (pr3HKa —> IpEareoMeTpus, a mpeareoMeTpuss —> Gu3nKa.

Konnentyansuo [Tu-Teopus moctpoeHa B HanpaBiIeHUU Pa3BUTHUS IpeareoMeTpust — (usuka.

[Tu-Teopust UCXOAUT U3 CAETYIOIIUX ITPEANOTI0KEHUIM:

1. dusuueckas peambHOCTh TPEACTaBIsIET CcO00M eauHYI0 MapaMeTPUUYECKyI0 MPOCTPAHCTBEHHO-
BPEMEHHYIO MaTepuaibHyto cpeny (nanee — Cpena).

2. Cpena npeObIBaeT TOJbKO B TpaHUIAX SKCTPEMAJIbHBIX 3HAUEHUH CBOMX [TapaMETPOB.

3. Kaxnpriii u3 mapamerpoB Cpenbl IMeeT KOHEUHBIN TUana3oH CBOET0 U3MEHEHUS.

4. MakcuManbHasi CKOPOCTh U3MEHEHUs1 napameTpoB Cpenbl UMeeT npeed.

[{enbro JaHHOM CTAThU SBISIETCS MpeCTaBiIeHUE (PU3NYECKOMY COOOIIECTBY KOHKPETHBIX PE3yJIbTaTOB
npumeHenus: [lu-Teopun B o00nactu (QyHAAMEHTANbHOW METPOJOTHMM — B YacTH OINpeIeTCHHS
TEOPETUUECKUX 3HAYeHUH (yHIaMeHTanbHBIX ¢uznyeckux KoHcTaHT (DPDK). Bompocsl, cBsi3aHHBIE C
pazaenom IIu-Teopun “Ilpenreomerpus” u nmonpaszaenom “Kocmosorus™ pazgena “@usnka’, B CTaTbE HE
paccMaTpUBarOTCSL.

2. Koneunsle (popmMyJibl 4 HTOTOBBIE PE3yJIbTATHI
[TosicHenue: ecnu 0o003HAaUEHUE MapaMeTpa UMEET HIKHUNM UHIEKC “ 77 ”, TO 3TO, BO-TIEPBBIX, O3HAYAET, YTO
sto mapametp [Iu-Teopun, a BO-BTOPHIX, YTO ATOT MapaMeTp HUMEET TEOPETHUUECKOE 3HAUeHHE, KOTOPOe

MOKCET UCITOJIL30BATHCA BMECTO UCTUHHOI'O 3HAYCHUA ITapaMETpa.

Ta6umua 1. [IpencraBiensl pacueTHbIE GOPMYIIBI 1T ONpeeieHus 3HaueHui 6e3pasmepHbix ODK.

Ne HanmMenoanue napamerpa CumBon Pacuernas opmyna
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* — B TOXKE BpeMs, TapaMeTp «, SABIACTCS (BMECTE C «, ) KOPHEM KyOM4ecKoro ypaBHeHuUs (CTpoka 8).

** — kocMoJioruueckuii mapamerp. @opmysa He HPUBOJUTCS.

Tabauna 2. IlpencraBieHsl, B cooTBeTCTBMM ¢ Tabmuielt 1, pe3ynbTrarbhl TEOPETHUYECKHX pPacyeTOB
6e3pa3zmepHbIx ODK.

No HanmenoBaHue napamerpa CumBon 3HaueHue

1  CkanspHblil mapamMeTp CTPYKTYpPbI IPOCTPAHCTBA — BPEMEHH f”S 1,161 712 977 019 596 928 970 254 552 9785 x 107
2 CxanmspHBIH MapaMeTp CTPYKTYpHI IPOCTPAHCTBA — BPEMEHU Fﬂs 1,161 713 355 141 817 542 167 276 310 5792 x 10”
3  Koaddunuent acummerpun k . 1,000 000 081 371 686 023 215 889 742 4093

4 xo3¢pdunneHT abCOMOTHOM CTAOMIEHOCTH k 2t 1,000 000 732 345 412 577 634 571 480 5245

5  CkanspHslil mapamMeTp 3JIEMEHTapHOTO 3apsaa a, 1,161 409 733 400 893 939 488 207 987 9548 x 10™
6 IlocTosiHHas MacuITaOHOI HHBapUAHTHOCTU v, 1,669 642 831 928 813 892 580 472 149 4893 x 10
7  KOHCTaHTa MapaMeTPUYCCKON B3aUMOCBS3H ,Bﬂ 1,000 261 099 601 615 200 373 179 794 6565

8  cxanApHEII mapaMeTp 3JIeMEHTapPHOrO CHJILHOTO 3apsaa . 15,711 152 080 759 781 419 544 767 260 121

9  Kos¢pduuueHt acuMMeTpun kﬂw 1,000 000 081 819 691 595 185 909 818 4577

10 Ckanapuelii mapaMeTp 3IeMEHTApHOTO CIa00ro 3apsaaa a,, 2,454 590 948 689 440 753 881 892 x 107

11 DnexTpoMarHMTHas KOHCTAHTA ACHMMETPHH Aﬂa 1,757 552 613 321 940 865 158 064 461 x 10°

12 AHOMayus MarHUTHOTO MOMEHTA 3JICKTPOHA a. 1,159 652 180 787 571 998 623 049 923 493 x 107
13  OrHolIeHHe MacC DIIEKTPOHA U IPOTOHA Iep 5446170 218 699 090 667 403 109 649 7773 x 10
14  OrHommenue Macc 3MEeKTPOHA M HEUTPOHA [ 5,438 673 446 906 118 561 918 007 850 1669 x 10™
15 OrHoleHue Macc HEMTPOHA M TPOTOHA Mnp 1,001 378 419 180 000 000 000 000 000 000

16 OrHoIIEHNEe MarHUTHBIX MOMEHTOB IPOTOHA U HEHTpOHa upn 1,459 898 124 622 977 783 495 815 120

17 CkansapHslii TapaMeTp KOJINYECTBA BEIIECTBA P 0,999 778 555 773 040 424 750 928 133 9670




Ta6auna 3. [Ipeacrapiensl pacueTHbIe HOPMYIIBI IS OMpeaeiIeHUs 3HaYeHU I pa3MepHbIx ODK.
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Ta6muua 4. IlpexcraBnensl, B cooTBeTcTBUM ¢ Tabnmueid 3, pe3yibTaThl TEOPETUYECKHX PACUETOB
pasmeprbix ®DK. Mcrons3oansl 3Hauenns: mocrosHas Puxbepra R, = 1,097 373 156 8539(55)-10° I:CM'l]

(CODATA 2010); ckopocts cBera C=2,99792458-10" [CM-C'I:I; MTOBEPXHOCTHAS TUIOTHOCTh MAacChl DJIEKTPOHA

Prse = 1|:F~CM-2:|. B Ilu-Teopuu p

emunn CI'C: p_ o, = U,s = l[r . CM'Z:I .

rse PAaBHA CIMHUYHON MAaCCOBOW ITOBEPXHOCTHOM IUIOTHOCTH U, 5 CHCTEMBI

No HawnmenoBanne mapamerpa CumMBon Uucnennoe 3Hauenue (CI'C) En. CI'C
1  KomnToHOBCKas JIMHA BOJHBI Arco 2,397 686 311 973 620 014 643 x 10™° cM

2 Tlocrosuuas Pun6epra R.,  1,110473757 591 524 062 283 x 10° em™

3  KoaddurmenT coriacoBaHus K.r 1,011 938 145 7946

4 Tlocrosauas PunGepra R.. 1,097 373 156 8539 x 10° em™

5  KoMnToHOBCKas AMHA BOJTHBI Arc 2,426 310 240 7357 x 10™ cM

6  Macca snexrpona m_. 9,109 382 325 3402 x 10*® r

7 Macca npotoHa m., 1,672 621 669 8229 x 10 r

8  KoMmnToHOBCKas JJTMHA BOJHBI TPOTOHA /L,C,p 1,321 409 857 4420 x 10 cM



9  Macca HeiiTpoHa m_, 1,674 927 243 6135 x 10 r

10 KommnroHOBCKas JJIMHA BOJIHBI HEUTpOHA Azcn 1,319 590 908 0246 x 10 cM

11 IInmamkoBckas Macca m_. 5,455 886 822 7026 x 107 r

12  TlnaHkoBcKas ajMHA . 4,051 071 501 4798 x 10°* cM

13 IInankoBckoe Bpems tp 1,351 291 999 9741 x 10™ c

14  Tocrosuas ITnanka h_ 6,626 069 154 6014 x 10 rem’c’t
15 TI'paButanmonHas nocrosHHas HeloToHa G”N 6,673 3816329142 x 10°® riemdc?
16  ArToMHas eIMHHUIIA MacCHI m 1,660 539 172 2265 x 10 r

3. Tabauua cpaBHenust BbI6opouHbIX JaHHBIX CODATA 2010 ¢ TeopeTHYeCKHMH pacyeTamMu

B cooTBercTBUUM € mepeyHeM NaHHBIX TaOnul 2 u 4, npuBeaeHsl: 3HaueHuss ODK pexomeHmoBaHHBIE
CODATA (2010) nns MexIyHaApOJHOTO HCIOJIb30BaHUsI — myoOnukanus Ha caiite NIST mo ampecy
http://physics.nist.gov/cuu/Constants/index.html; pe3ynapraTsl pacueToB u3 Tabmuu 2 u 4; pe3yIbTaThl
CpaBHEHUS JaHHBIX (cTosben 6), J, — OTHOCUTEIbHAs HEONPeNeIeHHOCTb.

[Tapametp a UncneHHoe 3HAaYEeHHUE, OtHocutenvHast — [lapametp a* YucneHHoe 3HaUeHUE, S = a-a*
(CODATA) CI'C (CODATA 2010) MOTPEIIHOCTh (ITu-Teopwus) CI'C (ITu-Teopus) r a*
1 2 3 4 5 6
a 7,297 352 5698(24) x 10° 32x10™ a,-2x 7,297 352 572 519 857 x 107 -3,7x10™
a, 1,159 652 180 76(27) x 10° 23x10" a, 1,159 652 180 787 572 x 10°° -0,2x 107
m,/m, 5446 1702178(22) x 10 41x10™" e 5,446 170 218 699 091 x 10™ -1,6x10™
m,/m, 5438673 4461(32) x 10" 58x 107 F e 5,438 673 446 906 119 x 10™ -1,4x 107
m,/m; 1,001 378 419 17(45) 4,5x 107" Fop 1,001 378 419 179 999 -0,1x 10
[TAYATS - 1,459 898 06(34) 2,4x107 (- - 1,459 898 124 622 978 -0,4x 107
R, 1,097 373 156 8539(55) x 10° 5,0x 10™ R 1,097 373 156 8539 x 10° 0
Ae 2,426 310 2389(16) x 10*° 6,5x 10" A 2,426 310 240 7357 x 10™° -7,5x 107
m, 9,109 382 91(40) x 107 44x10° m,, 9,109 382 325 3402 x 10°%° -6,4x10°
m, 1,672 621 777(74) x 10 44x10° m., 1,672 621 669 8229 x 10" 6,4x 10°
Aep 1,321 409 856 23(94) x 10™° 7.1x10% Arcp 1,321 409 857 4420 x 10™ -9,1x10™
m, 1,674 927 351(74) x 10 4,4x10° m_, 1,674 927 243 6135 x 10 64x10°
Aen 1,319 590 9068(11) x 10™ 82x10™ Arcn 1,319 590 908 0246 x 10 -9,2x 107
m, 2,176 51(13) x 10°° 6,0x10° m_, /N27 2,176 583 930 6611 x 10° -34x10°
I, 1,616 199(97) x 10 6,0x10° |, /27 1616143702 8696 x 10 34x10°
t, 5,391 06(32) x 10 6,0x10° to /\/Z 5,390 875 119 5788 x 107 3,4x10°
h 6,626 069 57(29) x 107 44x10° h 6,626 069 154 6014 x 10°% 6,2x10°
6,673 84(80) x 10 1,2x 10" Gy 6,673 381 632 9142 x 10 0,6 x 10"

m, 1,660 538 921(73) x 10 44x10° m 1,660 539 172 2265 x 10 -15,1x10°




