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AHHOTaIUSA: 110 BCEH BUAMMOCTH, B Ma€ TEKYIIEro roja OyayT onyOJIMKOBaHbI 3HaUE€HUS (yH1aMEHTaJIbHbIX
¢usngecknx koHcTaHT (PDK), koTopsie KOJJATA pexomeHayeT Ui MEXIyHAPOIHOTO UCIOJIB30BaAHUS
(CODATA 2014). B nmaHHO# craThe MpPENCTAaBJICHBI IMPEICKA3aTEbHBIC PE3YJIbTAaThl OPUTHHAIBHBIX
TEOPETUYECKUX HUCCIIEIOBAaHUI aBTOPA IO ONPEAEICHUIO YNCICHHBIX 3HaueHui Hanboinee 3HaunMbix DK,
MOJTyYeHHbIE C MOMOIIbI0 aHanuTHaeckoro metozaa [lu-Teopun pyHnamMeHTaIbHBIX GU3NYECKUX KOHCTAHT
(ITu-Teopus). IlpuBeneHsl KoHeuHbIE (HOPMYJIBI U BHICOKOTOYHBIE PE3YJIbTaThl AHATUTHYECKUX PACUETOB
22 OOPK. [IpencraBnena Tabnuia cpaBHEHUs pe3ybTaToB pacueroB ¢ ganHbIMH CODATA 2010.

KoneuHnble popMyJibl 1 HTOTOBBIE PE3YyJIbTATHI

[losicnenue: ecnu 0003HaUEHUE MMapaMeTpa UMEET HUKHUN UHJIEKC “ 77, TO 3TO, BO-TIEPBBIX, O3HAYAET, YTO
sto mapametp IIu-Teopuu, a BO-BTOPBIX, UTO 3TOT NapaMeETp UMEET TEOPETUUECKOE 3HAYECHUE, KOTOPOE
MOXKET MCIOJb30BAThCA BMECTO HUCTUHHOIO 3HaueHMs mapamerpa. CKalsgpHbIl mapaMeTrp — 3TO
Oe3pasMepHbiid (ducinoBoi) mapameTp. B IMu-Teopun ects TOJBKO OMMH CBOOOJHBINA YHCIOBOW MapaMeTp

p,. Bce MMOJIy4a€MbIC TCOPCTUUCCKUEC PC3YJIbTATHI ABJIAAOTCA pCHICHUAMHA aJ'IFe6paI/I‘ICCKI/IX ypaBHeHHﬁ.

Tabumua 1. IIpencraBienbl koHeuHble (GOPMYIIBI IS OlpeiesieHus 3HaueHuil 6e3pasmepHbix ODK.

Ne HaunmenoBanme napamerpa u koneunasi popmyna [lu-Teopun

1  Cxamsapusiii mapamerp Cpenpl P, (CBOOOIHBI apameTp).

2 CKaJ'[?IpHI:IfI mapaMeTp 3JICMEHTAPHOI'O 3apsaa & 20" SIBnseTcs Z[eﬁCTBHTCJ'H:HLIM KOPHEM YpaBHECHHA:
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3 CkassipHbIil mapamerp CTPyKTypbl pocTpancTsa — Bpemern f o :

fﬂ'SO = aﬂ'O -ﬂﬂ' '
4 Koncranra NapaMeTpruiICCKOro CMEIICHUA A y”e .

_ 3
Ay =A /Ayﬂo.

1 —
5 Kosdppuumenr A_ . Onpenensercs u3 ypapHeHus — - aixm +o,,—p,=0BBunc A =0, /a,,.
70

6 Komncranra mapamerpudeckoi cssu [,

— —3
ﬂﬂ'e :1+187r0e; ﬁ;rOe :ﬂﬂ'olﬂﬂ'

7  CKanApHBIA IapaMeTp dJIEMEHTAPHOrO 3apsaia o ., . JIeHCTBUTENBHBIN KOPEHb YPABHEHHS:
2

3 3
¢)7r0. pﬁ.aﬂe.ﬁﬁe :(1+Ayﬁe.a7re) '
8 CKEU'ISIpHLIﬁ napamMeTp CTPYKTYpPhI IPOCTPAHCTBA — BPEMCHU f zse .
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9  CkaJsIpHBIi MapamMeTp CTPYKTYpPbl IPOCTPAHCTBA — BpeMeHH
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10 CkansapHbIi mapaMeTp CTPYKTYPhI TPOCTPAHCTBA — BPEMEHHU f”S :

fﬂS = 3\/ f/rseA/ f/rso '



HaumenoBanue napamerpa u koneunas ¢opmyna [u-Teopun
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Ne HanmenoBanue napamerpa u koneuHast popmyina [u-Teopun
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Tabumua 2. [IpencraBienbl pe3ynbTaThl TEOPETUUECKUX pacdeToB Oe3pazMepHbix DOK.

Ne HaunmeHoBanue nmapamerpa CuMBOI YucnoBoe 3HaUCHHE

1 Ckansprerit mapametp Cpemsl P, =7 P, 3,141 592 653 589 793 238 462 643 383 2795

2 CraysipHBbIi apaMeTp CTPYKTYPhI IPOCTPAHCTBA — BPEMEHHU fﬂs 1,161 712 977 019 596 928 970 254 553 1147 x 107
3  Koadpduuumenr acummerpun k” 1,000 000 081 371 686 023 215 889 742 3969

4 CkansipHBIA TapaMeTp 3JIEMEHTApHOTO 3apsiia a, 1,161 409 733 400 893 939 488 207 988 0708 x 107
5  KoHcTaHTa mapaMeTpu4ecKoil cBs3u ,3” 1,000 261 099 601 615 200 373 179 794 6737

6  Koadduunent snexrpocnaboit acuMmeTpun k;;w 1,000 000 081 810 773 063 436 894 140 0978

7 CkansipHbIi mapameTp ciaboro 3apsjia o, 2,454 323 392 693 189 976 915 245 746 5274 x 10”
8  KoaddummeHt abConOTHON CTAOMIBHOCTH k”St 1,000 000 732 345 412 577 634 571 480 525

9  CkanspHBbIi TapaMeTp CHILHOTO 3apsiia o, 1,571 115 208 075 978 141 954 476 726 012 x 10
10  OrtHoleHNe Macc 3IEKTPOHA U MPOTOHA rﬁep 5,446 170 218 699 090 667 403 109 649 777 x 10
11  DnekTpoMarHWTHas KOHCTAHTA aCHMMETPHU A”a 1,757 552 613 321 940 865 158 064 577 x 10°°

12 AHoManus MarHUTHOTO MOMEHTA 3JICKTPOHA a. 1,159 652 180 787 571 998 623 049 923 493 x 10°
13  Ad”omanausg MAarHUTHOI'O MOMEHTA MIOOHA a,w 1,165 920 932 325 338 116 640 429 308 749 x 10°
14  OrtHoleHUe Macc 3JIEKTPOHA U HEUTPOHA len 5,438 673 445 786 830 889 662 641 220 105 x 10™
15 OrtHomeHne Macc HEWTPOHA U IPOTOHA r,mp 1,001 378 419 386 085 276 312 923 899 0331

16  OTHOIlIEHHEe MATHUTHBIX MOMEHTOB ITPOTOHA U HEHTPOHA r,w‘pn -1,459 898 124 622 977 783 495 815 120

17  Ioctosunas MacIITaGHOM HHBAPHAHTHOCTH W, 1,669 642831928 813 892 580 472 151 077 x 10

Ta6auna 3. [IpencraBiensl pacueTHbie GOPMYIBI IS OpeaeTeHus 3HaueHni pa3MepHbix ODK.

No

HanmenoBanne mapamerpa CumBon Pacuernas ¢popmyna Ex. CIC

1

KomnToHOBCKas AJTHHA BOJTHEI A.co cM




No HaumenoBanue nmapamerpa CumBon Pacuernas dpopmyma En. CI'C
2-p>-a’
2 TlocrosuHas PunOepra R .o R o= el A em™
7C0
R/mO
3  Koaddumuent cornacoranus K.q Kg= R
RﬂooO -1
4 TlocrostHHas PunGepra R. R, =—"= cM
R
R/zoo -1
5  TlocrosiHHas PunOepra njis aroMa mpoTHs R H cM
1+r,
p
6 KoMmmnToHOBCKas JJIMHA BOJHBI A Ae=2-p2-’ IR cM
7 Ilapamerp JUIMHBI 1JI aTOMA HPOTHS An An=Acla, cM
8  Pamuyc Bopa a, a,=A,14p> cM
9  Kiaccudeckuii pajyc JIeKTpoHa M r.=4c-a, cM
2 £3 2
10 Macca sekTposa m .. m.=p; - -2 Pose r
11 Macca npoToHa m,, m,=m_/r, r
2 4
r 1+r f
12 AromHas exuHMnA Maccsl (1 a.e.M.) m_, m_, =—= ’pz : ki [ ”SOJ -m_ r
3 P, r;rpn f;rs
13  KoMNTOHOBCKas [JTMHA BOJIHBI IPOTOHA Arcp Arcp =Vop uc oM
14 Macca HeliTpona m_. m. =m_/r, r
15 KoMITOHOBCKas [UTMHA BOJIHBI HEUTPOHA Acn Arcn =T Auc oM
16 IlnankoBckas Macca m, me,=m_/y, r
17  IlmanKoBCcKast AIHHA .o | o =w_ A, cM
18 IlmankoBckoe BpeMs to t.=1,/c c
19 Tlocrosuuas [Tnanka h, h =m_,-l.-c rem®c?t
20 DnemeHTapHbIi 3apsi] e e =(+ ’05”)- ,hﬁ C U2 32 oL
21 T'paBUTaLMOHHAS TOCTOSHHAS G, G,=h_-c/m? rtem’c?

Tabéauua 4. [IpencraBieHsl, B IOJHOM COOTBETCTBUU ¢ TaOnuieit 3, pe3ynbTaThl TEOPETUYECKUX PacueToB

pasmepubix ®OK. Mcnons3oBansl 3HaueHus: nocrosuHas Pumbepra R =1,097 373 156 8539(55)-10° [CM'l]

(CODATA 2010); ckopocTh cBeTa C= 2,99792458-10" [CM-C_lj; MOBEPXHOCTHASI MJIOTHOCTh MAacChl 3JEKTPOHA

Drse :1[r~CM'2]. B Iu-Teopuu o,

paBHA CIMHUYHON MAacCCOBOH MOBEPXHOCTHOH IUIOTHOCTH U, .o CHCTEMBI

e CI'C: p,e, =U_g =1[r-cm” |; napaverp p, =7 ; 7 =3,141 592 653 589 793.

Ne HaumenoBanue napamerpa Cumson Yucnennoe 31auenue (CI'C) En. CITC
1  KoMmToHOBCKas JAJIMHA BOJHBI A co 2,397 686 311973620 x 10™ cM

2  IlocrosiHHast Punbepra R0 1,110 473 757 591 524 x 10° em™
3  Tocrosiauas Punbepra ﬁoo 1,097 373 156 8539 x 10° oM™
4 KoadduuumeHt cornacoBaHus K.q 1,011 938 145 7946



Ne HanmenoBanune napamerpa CumBon Yucnennoe 3Hauenne (CI'C) En. CIC
5 TlocrosiHHas Punbepra mjis aromMa mpoTHs R . 1,096 775 834 0655 x 10° em™t

6 KoMiroHoBckas 1iHA BOJIHBI A 2,426 310 240 7357 x 1070 cM

7 TlapameTp IMHBI AJIs aTOMa IPOTHUS A 2,089 107 892 7252 x 107 cM

8  Pamyc Bopa a, 5,291 772 111 1867 x 10 cM

9 Kunaccuueckuii pajuyc 3JIeKTpOHA r. 2,817 940 329 8407 x 10 cM

10 Macca anekTpoHa m.. 9,109 382 3253402 x 10 r

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

12 AromHuas enunvia maccsl (1 a.e.M.) m., 1,660 539 062 8310 x 10 r

13 KomnToHOBCKas AJMHA BOJHBI TPOTOHA Arcp 1,321 409 857 4420 x 10 cM

14 Macca HeiiTpona m_, 1,674 927 243 9581 x 10 r

15 KomnToHOBCKasl AMHA BOJIHBI HEUTPOHA Acn 1,319 590 907 7531 x 10™ cM

16 TlnankoBckas Macca m. 5,455 886 822 7026 x 10” r

17  TInaHKOBCKas JUTHHA | o 4,051 071 501 4798 x 10 cM

18 IlnankoBcKOe BpeMs P 1,351 291 999 9741 x 107 c

19 Tloctosuuaas [Tnanka h, 6,626 069 154 6014 x 107 rem? et
20 DneMeHTapHBIH 3apsin e, 4,803 204 354 1649 x 107 r V2 em® ¢t
21 T'paBUTalMOHHAS IOCTOSIHHAS 6,673 381 6329142 x 10°® rtem®c?

B Ta6muue 5 npuseneno cpaBHeHue g1anHbix CODATA 2010 ¢ Teopernueckumu pacueramu [1u-Teopuwu.

Tabdauma 5. B coorBercTBHM ¢ mnepedyHeM mapameTpoB Tabsmmi 1 u 3, npuBeneHbl: 3HaueHus DODOK
pexomengoBanubie CODATA (2010) mns MeXAyHapOIHOT'O MCIOJIB30BAaHUS — M3 IyOJIMKAIlUK Ha canTe
NIST no aapecy http://physics.nist.gov/cuu/Constants/index.html; pe3ynbTaTsl pacdeToB u3 Tabnui 2 u 4;
pe3yJIbTaThl CpaBHEHUS JaHHBIX (cTONOeN 6), O, — OTHOCHTEIbHAS HEOIPEACICHHOCTb.

[Tapametp a UucneHHOe 3HAaYEHHUE, OTHOCHTENbHAS [Mapamerp a* UucneHHoe 3HaUYEHHUE, S = a*-a
(CODATA) CI'C (CODATA 2010) HOTPEIIHOCTD (ITu-Teopwust) CI'C (ITu-Teopwust) r a*
1 2 3 4 5 6

a 7,297 352 5698(24) x 10° 32x10™ a,-2r 7,297 352 572 519 857 x 107 3,7x10™
a, 1,159 652 180 76(27) x 10° 23x 107" e 1,159 652 180 787 572 x 10° 02x 107"
, x 10 4 x10 , x 10 2x 10
a, 1,165 920 91(63) x 10° 5,4x 107 a,, 1,165 920 932 325 338 x 10 0 N
m,/m, 5446 170 2178(22) x 10°* 4,1x107 e 5,446 170 218 699 091 x 10°* 1,6x10™
m,/m, 5438673 4461(32) x 10" 58x 10" (. 5,438 673 445 786 832 x 10 -0,6x 10™°
m, /m, 1,001 378 419 17(45) 4,5x10™ Fenp 1,001 378 419 386 085 2,2x 107
Mo /M, -1,459 898 06(34) 24x107 oo -1,459 898 124 622 978 04x107
R, 1,097 373 156 8539(55) x 10° 50x 10 R 1,097 373 156 8539 x 10° 0,0
Ac 2,426 310 2389(16) x 10™*° 6,5x 107 A 2,426 310 240 7357 x 10 7,6x 107"
a, 0,529 177 210 92(17) x 10°® 32x10™ a, 0,529 177 211 1187 x 10 38x10™
I, 2,817 940 3267(27) x 10™° 9,7x 10" r. 2,817 940 329 8407 x 10" 11,1x 10
m, 9,109 382 91(40) x 107% 4,4x10° m_, 9,109 382 325 3402 x 10 -6,4x10°




[Tapametp a UucnenHoe 3Ha4YeHHUE, OTHOCHUTENBHAS [Tapametp a* UucneHHoe 3Ha4YeHUE, S =
(CODATA) CI'C (CODATA 2010) TOTPEIIHOCTh (ITu-Teopwust) CI'C (ITu-Teopus) r a*
1 2 3 4 5 6
m, 1,672 621 777(74) x 10 4,4x10° m,, 1,672 621 669 8229 x 10 -6,4x10°
m, 1,674 927 351(74) x 10 44x10° m_, 1,674 927 243 9581 x 10™** -6,4x 10°
Aep 1,321 409 856 23(94) x 10 7,1x10™ Arcp 1,321 409 857 4420 x 10 9,2x 10
Acn 1,319 590 9068(11) x 107 82x 107 A 1,319 590 907 7531 x 10 72x107
m, 1,660 538 921(73) x 107 44x10° m,, 1,660 539 062 8310 x 107 8,5x10°
ms, 2,176 51(13) x 10° 6,0x 10° m_, /27 2,176 583 930 6611 x 10° 3,4x10°

I, 1,616 199(97) x 10°% 6,0x 10° . /27 1,616 143702 8696 x 10 -3,4x10°
t, 5,391 06(32) x 107 6,0 x 10° t. /27 5390875119 5788 x 107 -34x10°
h 6,626 069 57(29) x 107 44x10° h, 6,626 069 154 6014 x 10 -6,3x 10
e 4,803 204 27(12) x 10™° 2,5x10° e 4,803 204 354 1649 x 10°™*° 1,8x10°
G 6,673 84(80) x 10°® 12x10* G 6,673 381 632 9142 x 10 -0,7x 10"




