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Adéazdiea Cosmos danfiiaodeaaaony a Z
fiefiodia daciadiinoaé dece+anéed aaee+ei LTm;s), efiiélcéaiop a ecéa-
daailé oaidee, Hubble parameteH  Tiefilaaao fnéidinou 1adaciaaiey BM, eéé
iacadeaceliné oié a daeieoa Tauvsa a aaeieco asdaiaié e eiado daciasiiiol
m3s 3 (m3 2 s 1)

Aadeiiita ianfiiadaciaaied Cosmos, +0i & yaeyaony filital &ai Aoua-
foalaaiey, idlendiaeo éaé 1auviité noade+anéeé noié iaoasee A anaod ia-
idadedieé a 06v40iadin 16inodainoaa, éiaaa ieioiinou BM  ,, & daéie=ii
foade+anéi tauvsia 1m3 daaia idiecaiaiié it 1auvsio 10 H3 (écididiea 1
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3-1 iaidaaeaieyi 16inodaifioda a noade+~anéil 1auvasia)
3
om=(H9%= I 23142 m3s2a1m 3
dv
Adézeaied 1acadee idiendiaeo ideé daciifioe yiadanioaiceagia, aicieéap-
uaé a dacoeloaoa noiéa iaoadee. Energy potential iaoddee Tidaadeyaony ii-
0aioeaélité yiaddeaé aaeieol iacadee a aaiiié oi<éd 'g=',1 ' =
E=m = ¢, 10é6aa
E=m(: '2)=m 'o=mc

daat asaiy, m = VvV iaodoey, V falva, ', ', = ' daciiiol
yidddaoe+anéeod roaioeaéia

I8¢ daciiinoe yiadaiiioaioeaeia BM, daaiié @ fi daciadiiinodp
mZs 2(LT), foliadiay ieloffon yiddase aaézediéy  BM and DM Cosmos

e 4 ddéieda 1auviia ca aoaiytg = 1=Hop, i 6+v4011 iifiédaied aaiito éin-
ie+-anéié ieffeeé Planck , fifioaaeo [13]:

X
e=4 egmn=16H 2> m° *ai1m?

884 ogm Yidoddoe+anéay ieloiifiol DM

E 0468l sed dacoeldaoal iteeil ideéoe endlay & ec 400480 filiadasedieé
[11, 12, 13]

Yi&doaey éiniina a tauvsa 1me a 1s, 0.4. il0iifol Eifiina

X
= oto =16 H o¢® = constant m°s 4a1m®a 1s

7. Ti0itAo0 adéaediey EffiNna N & 1éaiéianéié nefnoaia aaeieo
N = % aaniépoité oece+anéeé invariant.

Yiadaey aaesediey ENiRA & 1auv#id 1m3 a 1s, 0.4. iluiliot & LT

_ ., _ 3H§_ 2 _ P
h= tp = =16 H 8 25 8 25 mp4 3

aaah iinolyiiay Teaiéa, t, adaly ieaiéa, mp ianna leaieéa, Ho ii-
notyiay Oadaea, =16 H 32 = 4HZ2?=G yiadadoe+aneay ieioiiiou Eif-
iiha, to acaiy Oaaaeéa, c neidinol nadoa

8. Naycu i&sedad andié doiaaiaicasiitie élificaioaié - leaiéa
h, OadaeaH, adaiaial dafipedaiey Andsaiité t, feidifoup fadodac, Mo
yiité oliéié nodoeoodl  , beaaddaR, , adaaeoaseliiié G, Aieuviaia k,
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0aiiadanodié ieésiaieitaial oae aiey (CMB) T, a K é ao.
[17]:hc = 32H2 H" c= " c=t= Ry=R; =
HcnkT , =4 G nax wkT,, 83ahc néisinou adénoaey a LT,tp = 2H=c3
asaiy leaiéa, ", = nkT iéfoiiiol yiadaee CMB, iTholyiiay
N006€0680,R,; Rydberg consnantRy Rydberg, max &aéeia aiéid CMB a
M, max +anoioa aieil CMB A s %, ( max max = C), 4G @&iy60. 1addaiaa
ec LT A MLT: [LT]=4 G [1kg MLT], w Tifowyiiay Aeia.
0 a |
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1aéneiaeliop néiginou a 19ediaa, daaiop féidinoe naaoa c

11. Ei&d0i0a nalénoaa 6ece+anéed oae e, Nifoadonoaaiil, adeaea-
ied i1 eiddoee & iveivei 1ada, 1idaadeypony aaeaediedl EfiiAa, idien-
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0adee Cosmos, a aianot yéaéooe+a cadyaia iaoadeaéuid
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Yoa iyoeiddiay 1atauvsiiay oaeyoeaenonéay iafnna lély adnuia iaimeéia-
4o iai 11 nalaé nodoéodda eidaivaanéop daéyoeaenonéop iafndn a NOI é
eiaao aea [4-8]
S
2 ¢
_ 0 _ o _ o, N
m = 0= 4
Pr—u =) P02 ot Tk 2 (4)

e 5

6151088 EGe 44 Adiéay (1) yasyaoRy +afoill fieo+adl iagdé 1alanvaiiié

ijoeiadie saeyoeaenionele 1afna iely Mo & 01GI0RA (4) B¢ n=1 &
=2 "7 [4-8].
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Mo = mo ch ; d3dsh , = P = (7)

10 060 aey Ffeéa(‘)AT”c‘)é aaaee iy

e e2 ° ko).

O1di6ea (4) agy 1aiauvsiiié iyoeiadiié oaéyoeaenonéié iannd Mo aa-

Y40 O0afeed aiciieeiifioll 16aancaaeol av. éaé iladeu éfiieaéniié ianna [8]:

Mo = o, Mo CAARU &liTedéniay ianfia my, = me+i “Mel = g & ;844
- _ . p_

aage~eiaMg, = mg i n ef2 ko ).
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Egééﬁ(‘)ﬁé ai60daiiaa dagaied Paadogeéiaa [1]
d< = &2 dt2 dr? 2(d 2 + si 2 2
sen(r)
ideiaaedaeed & &Nioiaiil-ieinéelio oeio dagadicé 6daaidieé Yéigodaéia
a 4D 1difodaifioaa-adaiaie i 0aiciall yiadaee-eiioeuna (OYE) éaaaéuiié
seeaéifioe n 1ainaiaitl daniddaaedied ieioiinoe iannd.

YOl fidaoe+aféia nodde+anée reiiaode+ita ddgaiea iiefiiaado adaaeoa-
0efiiia 1ea ai6odaiiaé 1aeanoe oyaioapuadil oaéa. Addaeie nefaaie ae-
3addae- é oel 1ainodainoas adaiaie, 10ad+apuaal yoiio dagaiep, anou
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N A YN N N

aaotiaoe+anée iveaiayo é faiiafaiié ifaaee acaaeoedopuaai gada, of afol
é daeinoaaiiinoe oaéial aivodaiiaal dagaiey
Neaaodpueé dacoeloao naycai i iadieeaaiedl aadeaieyp(r) éc 6daaiaiey

34aR iaéloiané adaie+ité daaeon

x0lall aaaéaiea alnel Teleeéoaguili, iatadiaeil danfiaodeaaol 1d1-
AOBAIROAT Ai60dAIIaé +afnoe pada aid AOASH daaeon&R. N 480a1é foialia,
+0fal enéep+eol atgadéacaiiop 1aeanol, neaadao idiecaanoe fiavaiead i
daaeacuiié éiivoaeiaoa, of anou 1adaéoe é 1asaiaiiié Alaeanii =r R,
& 0&i faidi 1otadaceol 1aéanol daaesona R a oi+é6 =0. Oidaa aey > 0
aaacaiea iadaiegaony a aeaa

l4aiaél a yoii fie6+ad oece+anéeé fiane yoié Taganoe iaynai, oaé eaé aaa-
gaiea ileedo ialadaie+aiil oanoeé i oiNoT T1adaiaiiié , a énioioiiaé
iile€0ael fodaieony é ivép, +~of oece+anée iatidadaaiit.

Anée sed 1408€0e a 6aidd pada, ia idiecalay fiadesda il daaeasdilé ia-
daiaiiié ( r = 0) , of 1ed+ei 6daaidied fifoiyiey aaéooiild anaiito
noalie: >

Pr=0 p= %o
aide r ! R aaadeaiéa a6aado fodaieouny é ioepp ! 0, € ia 11aadsdiinoe
0aéial gada lieeil idiécalaeol figeaéd i didgiel ddgaiedl daaddgeeliaa

A yoié nayce iteeil a0é7 40 Aiaioeol 1 aiv0daiiaé iiadee fnoaoe+anaié
+a0i1é a000 daaeéodna R, caiieiaiiié 6ece+anéel aaéooiii éliedaoiial oe-
ia. 18e yoii aaédaiita finolyied yoi 400aia 6ece+anéia fnoilyied adaae-
0ed6Uaé 1aoadee, 1aéneiaéuil onoié+eaia é neeaoep
208520632

[1] Schwarzschild KUber das Gravitationsfeld einer Kugel aus inkompressibler

Flussigkeit nach der Einsteinschen Theorie (On the gravitational eld of a
ball of incompressible uid following Einstein's theory) //Sitzungsberichte
der Koniglich Preussischen Akademie der Wissenschaften, 1916. P. 424 434.
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Oioy 10 idafeaaiaace 00 sed 6aél TNodTaied fodaoiilé itadee | fia-

N AN\ as

XA YN N N s NN

ea 18ifnodaifioda aea+ao aaseil
ia , éioiday eddado oieu iaoysediey

iicaiéyao ioiaiéseéoll 1a0oe-
. iy

T

0
aefnéa yeeeinieaaeuiie 61oid
e 5

ia (l), a caésea dacaaeyp-

1a05eea EA50a-iupidia
k

aaa

H=(mr e=2)=(r?+ a’cos ); (2)
@ j1dodeéa iadadiaeo a idodeésd ieifiéial aivodaiiaal idinodainoaa ., 844
H =0, é iagié ideiéiaad 016i6 01iélal aenéa daaedna a= ~=2mc. A&y
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Caoyaeaaiea yé
o 3

kdx =dr dt asin®d g (4)
e )
endiayuel, k dx = k@ dx , +0f fif04a&0fi0a6&0 ca-

N NseA N AN N

=e AT jio2 g aaa oacl( aaiel caiéiooial é1io6da r = re= const,
t= const. Yoa ia0gy yaeyaony aiaéiail caadnoiié iiaaee iiitiiey Aédaéa

acaeiiadénoaey yeaéodoiiaaieoiial ifoaioeaéa i aieiiaié 66iécedé e
fiefitaado aaseilé yooaeo iagiéaeliial acaeiiaaénoaey iaoee adéoioii-
ai Mioaioeaea i aaéooiidie oiéaie yeaéodiia a * e iiceddiia & Alaeanii
EYA.

A é&iidaeiacad Eadda
X+iy=(r+ia)e sin; z=rcos; t= r (5)
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néeé aené iiaaeeddao aaocia+iinou éééé.l'él'éy Aédaéa idaanoaaeaiital a
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4 i53anoaasaiee Aadcaiadsas, 1adacey 6aaidiala |ket>Aifiolyied AloAaOROAs-
bUAA TT&1aeia 46eil aTell RAAOTITATANE eleiibaaté AOBGIT TAIA6-AloT,

N NseA N AN N

N A A AN

iaeaiedd yeaiaioasita nadoriaiaina aicadaeadied 61ei6aaié nodoia iaiao-
Aior.

E€0adanoda

[1] A.Ya. Burinskii, Sov. Phys. JETP 39, 193 (1974)

[2] D.D. Ivanenko and A.Ya. Burinskii, Izv. Vuz. Fiz. 5, 135 (1974).

[3] B. Carter, Phys. Rev. 174, 1559 (1968

[4] W. Israel Phys. Rev. D. 2, 641 (1970).

[5] A. Dabholkar, et al. Nucl.Phys. B 474, 85 (1996), hep-th/9511053.
[6] C. A. Lopez, Phys. Rev. D 30, 313 (1984).

[7] A. Burinskii, JETP, 148(8), 228 (2015) [arXiv:1505.03439],

[8] H.B.Nielsen and P.Olesen, Nucl.Phys.B, 61, 45, (1973).

[9] A. Burinskii, Phys. Rev. D 68, 105004 (2003), [arXiv:hep-th/0308096].
[10] A. Burinskii, Galaxies 9(1), 18 (2021); doi:10.3390/galaxies9010018.
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AEIAIEEA NOADEXANEED AAEAEOEE
A.A. Avdéaiéra

[IAO éi. I.E. Efaa+aanéiat

A 3104ANA a0alaa aadeaoeé Aeeliadso aléacaghia~aoaeuiop odida-
10 :
Aadeadey éééﬁbééysf épaiar ney f i éfiitiaioal iaode+anéiai
Odicida 116aaaeyao oaicio yiadaee-eiiéeuna yoial ey :
S 1
= _Tf :
9 2 1)
S
g
2 Adénoaea Aééuaddooa
AéBééoéyﬁéiébéTiéea Ae&(1add0a
Z
— 1 R(4)p - 2
9= 35 g dax (2)
it éNiifiaioai iaode+anéial oaicida daaia 0aiciad Yéigodéia
~9-c (3)

N\ s~ N AN

(4)
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11 cald+aodeuiié 0aidaia Aeeliaddoa aadeacey caddaiseaia it 1808e+anéi-
6 048icid0 1108a4&ya0 04icld yiddaee-eiicelina aeiaie+aneéial iaifodai-
AOAA: . L

T9=2—9= =G (5)

g q

Q&icio yiadaee-eiicetna nenodil aeiaie+anéia 16ino0daifoal iepi ia-
oiayuddny a idi aduanoal Tiddadcyaony aadeacedé noiiasiial adénoaey
S=Sy+ S i Efiili&ioal ia0de+ané

AN AIA L e

(I (6)

0
Lg = g (7)



Aadeaneliinta odaaiaiea i (daaainoal ivep +anoiié idiecaiaiié) ooa-
4630, ~01all =0
g 1=0: (8)
[&daiaiiay AGTae0 ofeliel & & aadeaoeliita odaaiaiea
@ p g@_ - 0; 9)
@x @ ;
Afiedanoaed daaaifioaa i6ep éaaadao iiadey aaéoida u dadai daeieoa, <ol
iicaléyao 0daéolaaol u éaé 4-2aéoio néidinoe ioféa itée, a 6daaiaiéa (9)
éaé 0daaiaied iadacadaiinoe
~ 0 /7 A r 70 ~ \ \ NN\ Ve AN\ A s AN
4 Qaic¢io yiadaee-eiioélna ihée
Oaé é3é =0 é 8addaiseeai 10ee Ly=0, 04aicio yiadaee eiideuna itee
@ _
T:,—I?'Ld=uupg (10)
21440 618181 ecadfnoiné aéa.

Ec caélia fiddaiaiey r ( u )=0feaadéas T = 0. loiaoei, +of il
I6&448YAal 18 00a48018ep 104déuié +anoesn, a iaéioidné aadité ioie
0edaeailé iaoadee i faveie radaiaodaie

J O ~ AN\ N O 7/ ~ N A NO ~ N s O N\
5 laooeéa e aaénoaea Aeéuiaadoa
10 46441 daffiaodeaaod ficade+anéodp noade+anée-nenaode+iop itaael aa-
gaéoeée fi 1a0deéié
ds? = Y0 dt? 2N dr?2  r2(d# + sin®#d' ) (11)

Le= & Zsin#( r3(y +y®)+ry® rz° 2 +2rz'+ &% 1) (12

6 Eaadaicedad aadeaoep il y(r) ideeil dafgededu & 01506 idiec-
6.

Ls _ @, @@L, @@k _
y(n @ @@y efey

Eaddaisedda idiecaiaiay it z(r) daaia

& sin#t(€+e 2(2rz° 1)  (13)

Ls _ . 5 0 .
ToN &sin#(ef e *(2ry +1)): (14)
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1N N s N AN RO s~ s O ARAO A/ s N\ AA
6 Noadeliadiia iGéaaia 1aéaéi
|8& aaeacdiee cadca 0ielE! & daaeasuiil iaidaacaiee 1ie eiapo eiivéuna
OfeUél IT adaiaié e daaeond: p =f ; p;0;0g
Indaailyioaeuiey caacaiié itiee a caaaiiié iaooeéa
1
— 2y(r) 2 22(r) 22
= —(e e 1 15
- ( 1) (15)
liddaaéyao eaddaizeeai itee
1 .
Lg= 5 r2e*Zsingt e ¥ 2 2202 1 :(16)
Ec dadaifoaa =0 jadiaeony yiadaey ineeiieé
p
= ey(r) 1+ e 2z(r) p2 (17)
Oaé 6ae AL, 14BAIAII04 1808888  y(r) & z(r) A6iayo Adc iBlecalains, of
aaoeaoeliiia 6oaaiaiey 11 yoei iadaiaodai alidaseapory +adac ~afoita
idlecaiaita:
L L )
d = r2p2¢ Zgin#; —L = r2eV¥ &+e Zp? sin# (18)
z(r) y(r)
Aadeasey nfaianoilal adénoaey il z(r) i9eaiaeo é 6oaaiaiep
r2p*> 2ry%+ ¢e? 1=0; (19)

Paaainoal U =0 1idaadeyao 1melyuopny cadcaiop itel. Oaé éaé iaodeea
aeaaiiaelia, of 1ofipaa neaadao, ~of a daaitaarneép = 0. 16é yoii aldazeadiey
aey iofecaiaito iaooeée disiuapofy
o ez 1 o r 22z 22N + 1
- L 0= 20
y 21 2r (20)
[ifedaiad 6daaiaied niaddaeeo oielél 1aid ialisdadediidp 1dode+anéop
06iédep z(r) e 1aio6 idiecaieliop 6o6ieoep, fivdaaeypuodp oaciiiadaced
AOA0R+AMEE0 Fa8AB0RHT).
|6ificaégay 1fadel i 1aitdiaiié ietoiifioup = const
Aeobdadaditeaéliia 6oaaiaiéa (21) niaadaeauda oieuél iadaiaiiop z(r),
ei0aa6edsdaony:
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Aa8a4 &104A55630M(r) & 0As ea6 fa Adaieoa padialé dasasoese (ide = R)
1205884 fipeaddony i 12058816 Paadosesiaa, a8y &ioioié y= -z, 10864a ia-
Biacony

3=2
1 R2=3)*?
=

e?y = (22)

©

\ /s~ N AN ~ s\ A \ 7

fcaleyao 615168e31aa00 & 5a0adl caaa+e Acaeiiadénoasy a20an0Aa i aeia-
aei idinodaifoan (fil. [6]).

E€oadaodda

[1] Einstein A., Grossmann M. Z. // Math. und Phys. 1913. T. 62, C. 225.
[2] Hilbert D. // Nachr. K. Ges. Wiss. Gottingen. T. 3. C. 395.

[3] B.F.Schutz. Phys.Rev. D4, 3559-3566, 1971.

[4] J. David Brown, Karel V. Kuchar, //Phys. Rev. D: Particles and elds 51(10),
1994.
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ieaeieé ifaaiota: Eca-ai IAQ, 2018.
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U=fx); V=1();, W=1f(2); x+y=z

)
v
Qo
N
c
(@)
— 31
10
=
=]
(@Y
c
M1}
f
Qo
(@Y
.g_)/
:).
N
(D:
Qo
w-
= 9;
S
(@)
D

FO)+ 1)

— = =f(x+ .
1+ (670 (x+y)

Q
X

(@]

I
o
QD
(9»)
D
QD
o
>
—_
D
g_);
21
ox
6\
('_D/
(@)
21
o
Q»
Q
o
>
o
Q
D
=<
»
QD
c
(@) Qo
o)
Qo
O
QJ/
>
=
S o

T4

a eeidéilé caéii ide 1aéns cia+dieyd R.18e aiéuged cia+aiey
: &li v

AN A~ N\ A~ AN N OA \
aenoféay oaioey
pagyoeaenonéeé yooaeo Afiedda Ticaieyao iaéoe iaéeiadéiop caaeneiinod
jaaead édaniti nlauaiédi e dannoiyieal. A yoii 16iéoa z édanita fia-
uaiea, noaeuina faicia+aiey foaiaadoitia. Yéigodéi iagaé 6i616ed da-
éyoeaenonéial yooaéoa Afieada:
S
1+
1+4z=1+ — = ¢




V binnéénéay éf
90 - y

iodoaioey

1 + tanhHR
1+z= AR
1 tanh=
Aéadiaasy olsedafnioad ]
exp(x) = 1+ tanh X
P 1 tanh x '
ife6+aai ooiéoetiaeliop naycl édanilal Aiauaiey & dannoiyiey:
H R R
l+z=exp —— eée R=—In(1+ 2)

O N~ X\ AN A

lle6+adi 0aéea nioadonoaey aage+er:
z=e 1 1,71828 ) R=R;

z=100 ) R 4,615 R;
z =1000000 ) R 138 R:

H R \V}
Z= =—-,0 v C
c C
pariééaataay yéniiiaiod a foaiaiiié oaya, med+aai
|
HR 1 HR? R 3
Z= + — + O —
C 2 C R

5 Caéli Oadaea e atnosioa

AGfOB10a (rapidity) TIBRA8EYA0RY 61516616

\Y;
=cC arctanhE:
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[1] Lematre G. Un Univers homogne de masse constante et de rayon croissant

rendant compte de la vitesse radiale des rebuleuses extra-galactiques, Annales
de la Socee Scienti que de Bruxelles, 1927, A47, p. 49 509.

[2] Hubble E. A Relation between Distance and Radial Velocity among Extra-
Galactic Nebulae, 1929, Proceedings of the National Academy of Sciences of
the United States of America, 15, p. 168 173.

[3] Newton I. Philosophiae naturalis principia mathematica, 1687, Londini.

[4] Cauchy A. L. Analise algebrique, 1821, Paris.
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[6] Antonyuk P. N. Relativistic generalization of the Hubble law // XXI
International Meeting of Physical Interpretations of Relativity Theory,
Journal of Physics: Conference Series, 1557, 2020, 012039.

[7] Antonyuk P. N. Mathematics of the Hubble law // Cosmology on Small Scales
2020: Proceedings of the International Conference. Prague, September 23-
26, 2020. Institute of Mathematics, Czech Academy of Sciences. P. 79-83.
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7. enfeaaiaaia 08iddoe+anee, i31a8d4ia YERIAdeIAioasul & caiaddiotaaia-
114360 48058088y 48y 1A044aeaaiey A &ifie+aneN i5I0daIf0Ad 1604l
6idaABAIeY 1205861¢ 181H06AIM0AA A efilelciaaiedl 1a521808a AdAUA-
ey 1 [10];

8. iTe6+Ail TAUAASIAIe eanfe-AMelé & 8AAI0IAIE 140aeee, 138 YOl A fi-
aé 430a81eiea1aaiilé eaaiotalé oaidee Aléiaay o6ieoey Tid&Aa4Ey-
407y +~A54c 5AABUNMA dece-+AneIa iTed 116a eiddoee

ARA Tada=eneaiina dacéetoaol Toiliyorny é dacdyad ddiaaidioaeuino,
=07 4ado Tnitaaiey oanfniaocdeaaoul (‘)éTééb Oégé+éﬁéTéT Adéooia éae itaop
(+a0aad0op) oodiaaiaioaéuiop oaisep

A\ O \ \ 7 N
Eeoadaodda
[1] @eiia A E.// Tiey Rida-ieeenia a 43113008+anéié iiadee 438606ia. O806-
al 6 Ananipciié élivasaioee 1 1auaé oaioee ioiifieoadeuiinoe é ada-
agoaoee, Iinéaa, Eca-al IAIE éi. Eaieia, 1984, i1.333. (Aiddala idda-
1aed a4 Y, anéial aaéooia).
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yeniadeidiol & oasiieiaee, 1., [aoéa, 1997. i1.450 ; Shipov G. // A theory
of Physical Vacuum, M.: STCenter, 1998. P.
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s A

dx' = h' (0) dXx? (2)
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LOGY)=1( x5 y)=1(y;x): (3)

<

ot O O I

oy
<
~~
X

P Ty

~ N IA A A

m%_ [(n+ N)=n m°® m
n%  [(n+ N)=nd n° n

(4)

a ri (Xi, yi) fa ii-

44601011 aeaa:

N + max(jXk 2];]Yk 2i)
max(jXx 1j;jYx 1)
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