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KOH®OPMHO-IIJIOCKAS OTKPBITASI MO/IEJIb BCEJIEHHOI
C IPOU3BOJIbHON ®YHKIIUEN COCTOAHUYA

st KOH(MOPMHO-TIJIOCKON METPUKHU HPOCTPAHCTBA-BPEMEHN PACCMATPUBAETCS OTKPBITAS KOCMOJIOTUIECKAST MO-
JIeJ1b, 3all0JIHEHHAs MaTepueil B NpUO/IMMKEHUHM WA/ IbHON KUJIKOCTH W ONUCHhIBaeMast (DYyHKIMEH COCTOAHMS
obmiero Buma. Pemenne ypaBueHuit DiHmTEHA 1T TAKON MOJIETN 3aMUCHIBAETCS B BU/IE KBAIPATYPHI C TIPOU3-
BOJIbHOM dyHKumeit cocrosinusi. O6CyKAAOTC YaCTHBIE CJLYYan.

Kurouesblie ciioBa: OTKPBITBIE KOCMOJIOTUYIECKHUE MOIEIA, d)yHKL[I/Iﬂ COCTOAHHNA.
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BBeaenue

Haitnennoe A.@pujmanom perenue ypasHenuit ditninreiina st Orkpbiroit Mmojean Beesennoit [1]
€Ie HEe OXBaThIBA€CT BCEX BO3MOXKHBIX TAaKOI'O poOJda pe]l[eHI/Iﬁ KOCMOJIOTUYECKUX ypaBHeHI/Iﬁ JJ1A U30-
TPOIHOrO POCTPAHCTBA OTPULATE/ILHOW KPUBU3HBI. DTO PEIIEHUE SIBJISETCSI UCXOIHBIM JIJIsi 0DCY 2K 18-
HUST KOCMOJIOTHYECKAX MOJEIEeH ¥ MMeeT ypaBHEHHE COCTOSHHAS HEKOTePEHTHOH IBLIW, TO €CTh B HEM
OTCYTCTByeT JaBnierne. MoxKHO GbLTO OBl CKa3aTh, 9TO (GPUAMAHOBCKAS MOJEb 3aIO0JTHEHA BEMIECTBOM
B NpUOIVZKEHAN UACANTbHON KUJIKOCTH C HyJE€BbIM AasnenueM. llpu arom, permenne A.Opravana OTHO-
cutcst K KOH(MOPMHO-TIJIOCKUM PENIEHUSAM, IS KOTOPBIX KOH(MDOPMHBIH TeH30p KpuBn3ubl Beiins (cm.,
Haupumep, [2]) paBeH HyJII0, 4TO HPEAIIOIArAET 3AIUCh METPUKKU B KOH(MOPMHO-IIIIOCKOM BUJE JIJIs Y-
THIPEXMEPHOTO MPOCTPaHCTBa-BpeMern. OIHAKO 3a9ACTYI0 METPUKY 3TOrO PEIIeHust 3alnChIBAIOT B CHH-
XPOHHBIX KOOpAuHATAX (CM., HApumep, [3]), HecMOTps Ha TPYAHOCTH, CBA3AHHBIE KAK C AHAJTU30M pelle-
HUS [T TBLTEBAIHOM MATepUH, 3aIIMCAHHOTO B IAPAMETPAYECKOM BUE, TAK U C JIPYTUMH yPABHEHUSAMA
COCTOSIHWSI TIPK paccMoTpenun 00001eHnit mogenn @puamana.

C zpyroii CTOPOHBI, MOZABIAIONIEE GOMBITAHCTBO KOCMOJIOTHIECKIX MOIEIeH, OCHOBAHHBIX HA TOY-
HbIX PEIIEHUAX YPABHEHUN DHHINTEHHA, [0y YEeHO & PEIIOJI0XKEHUHU, YTO YPABHEHUE COCTOSIHUSL BELE-
CTBa, TO €CTh CBA3b Me)K/Iy TJIOTHOCTBIO SHEPTUU U JABJIEHUEM, B MOJIEJIN €CTh BEJIMYUHA MMOCTOAHHAA.
OueBngHo, 9TO AUHAMUYECKAs MOIEIh Beeaennoii qorkua comepKarh (DyKIMOHAIRHOE YPaBHEHUE CO-
crosHus. JIpyruMm cioBaMu, ypaBHEHUE COCTOSTHUS BEIECTBA B 9TOM CJyYae JIOJKHO ObITh (hyHKIUeH
TOYKHM MPOCTPAHCTBEHHO-BPEMEHHOTO KOHTUHYYMAa WK (DYHKIMEH COCTOSTHUSA.

Kpowme toro, B.®ok npeoxun noaxozx ( [4] [5]) k onucanuio orKpbIiToil hpuIMaHOBCKO# MOIe 1,
CBSI3aHHBIN C BBEJEeHNEM KOH(MOPMHONR METpUKH MeTpuKe MIHKOBCKOTO 9€THIPEXMEPHOTO MPOCTPAHCTBA-
BPEMEHHU, TO €CTh KOH(MOPMHO-TIJIOCKOH Win KOHGOPMHO-TasmiaeeBoit merpuku. [Ipu aTtom nm ObLn yKa-
3aHbl TPEOOPA30BAHNS, CBA3BIBAIOIINE TAKYIO 3AMMCh METPUKHU C 3aNUChI0 B CUHXPOHHON cucTeme oT-
cuera. OkasbIBaeTCst, Kak 10Ka3aHo B [6], 911 npeobpa3oBaHusi IKBUBAJIEHTHBI IEPEXO/LY OT CUMHXPOHHOI
cucTeMbl orcuera K kunemerpudeckoii ( [7] [13]). Hdanee, npu o6o6ienun pemenns OpuavMana Ha CIy-
Yaii Haaudrs pABHOBECHOTO CBETOMOIO0OHOIO M3 Iy deHus (mogo6Horo snekrpomarantaomy) B ( [14] [15])
ObLT MCTIONMB30BaH noaxoa B.@oka 11 HaX0KIEHIS TOYHOTO KOCMOJIOTHIECKOTO PEIEHAs ¢ W3y TeHIEM
" TEH30pOM SHepFI/II/I—I/IMHyﬂbCa B HpH6ﬂH)KeHHH I/I/IeaﬂbHOﬁ KNJKOCTU C OTJIMYHbBIM OT HYJIA J1aBJIEHU-
€M 683 BBeICHUA KOHKPETHOT'O ypaBHeHI/Iﬂ COCTOAHUA. AHaﬂH3 d)yHKIH/II/I COCTOAHUA JIJIA 9TOI'O Cﬂyqaﬂ
BBISIBUJI KATACTPOMPUUIECKOE MOBEIEHNE KOCMOJOTMYECKONH MOJEIN B 3aBUCUMOCTH OT TApaMeTpa, CBs-
3aHHOIO C ILIOTHOCTBIO BerecrBa. CorsacHo reopun karacrpod (cum., nanpumep, [16]) takoe nosejenue
PUBNTECKON CHCTEMBI OMUCHIBACTCSA KATaCTpOQOii COOPKU M ABMIETCS aHATOrOM (PAa30BOT0 MEepexoa
BTOPOI'O POJIA B KOHJEHCUPOBAHHBIX cpejax. B nauabneitinnx paborax ( [17]-[20]) npumenenune pannoro
101X0/1a ObLIO MPOLOJKEHO, a B [21] jyist onucanust OTKPBLITOH KOCMOJIOIMYECKONH MOIe/IN ObLIn e1e uc-
nosib3oBanbl GyHkunn Beccesisi 1101y11€/10r00 nopsika, 4To n03B0JNJI0 noayaurs pemenune ( [14]- [15])
kak gactroe. Cregyromee obobmenne pemenns Opuavana Ha CIydail HATAYUA KAK W31y9eHUSA, TAK 1
BA3KOCTH cpefbl ObL10 Haitaeno B ( [22] [23]).
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1. ypaBHeHI/ISI TPpaBUTAIIUOHHOTO TIO0JIA JIJIdA OTKprTOﬁ KOCMOJIOTHYECKOM MoaeJIn

Yuomsinyrbiit Bbine nogxoxn B.@oka ( [4]- [5]) auist onucanust OTKPLITHIX KOCMOJIOIMYECKUX MOZIEJIeit
OCHOBAH Ha 3aIUCH 4-METPHKH IPOCTPAHCTBA-BPEMEHH B CJIEIYIOIIEM BHIE:

ds® = exp(20)d,, da"dz”, (1.1)

rite exp(20) — kondopmubtit Muoxkurenns; o = o(S); S? =6, atz” =1*—r?; §,, = diag(l;—1;—1;-1)

MeTpudecknii TeH30p MuHKOBCKOTO; 4, = 0,1,2,3; CKOpOCTH CBeTa U TPABATANIMOHHAS TOCTOSTHHAS

HyuroTona paBHBI e IUHATIE, TTOITOMY SITHIMTENHOBCKAS TPABUTAIINOHHAS TOCTOAHAAS 371€Ch PaBHA > = 8T.
Iepeiigem K paccCMOTPEHUIO CUCTEMbI ypaBHEHUN DiiHIITElHA

1
G = R — igwR = -1 (1.2)
C TEH30POM IHEPIUHU-UMITYJIbCA B NPUOIMKeHnr uaeanbroii xugakocru (TON)

Ty = eupuy +pbuy, (1.3)

rie € — MIOTHOCTh SHEPIWH; P — HaBjeHue; 4-ckopocts u, = exp(c)b, MPONOPIMOHAIRHA IDAANEHTY
nepemennoit S kak dyukuuu koopaunar vt : b, = S’u; u,ut =1 — yciosue HODMUPOBKU 4-CKOPOCTH;
by = UuUy — gy €CTH 3-IIPOEKTOP Ha 3-IPOCTPAHCTBO, KOTOPLIH UTPaeT POib METPHIECKOIO TEH30pa
JIT 3-IPOCTPAHCTBA, TP 3TOM BBIIOJHAETCA yCIOBAE OPTOTOHATBHOCTH 3-IPOCTPAHCTBA W BPEMEHHO-
nono0HoM KoRrpysummn ut @ by,ut = 0.

Bocnonb3osasimmces MoHagabM GopManusmom ( [7] [13]) u nposexnst (1+3)-pacienienne cucreMsl
(1.2) myrem npoeKTUPOBAHUS €€ HA BPEMEHHOIOJA00HY 0 MUPOBYIO JIMHUIO U IPOCTPAHCTBEHHONOI00HY IO
MOBEPXHOCTH, OPTOTOHATBHYIO BPEMEHHONIOI00HOMY HATIPABIEHUIO, TIOJTYIUM JIBA YPABHEHHUS:

3 (2‘;/ + (a’)Q) = e - exp(20); (1.4)
2 <a” + 2%/ + (‘7;)2> = —p - exp(20), (1.5)

rJie POk MOHAJBI BBIMOTHAET BEKTOP 4-CKOPOCTH U,,; IITPHUX 0O03HAYMAET MPOM3BOIHYTO MO TepeMeHHO
S.

B urore, npu rakom (14 3)-paciuemienuy OpUILiy K AByM yPABHEHUIM: OJHO ONPEEIAET MIOTHOCT
SHEepPTuu, a Jpyroe JiaBjeHHE.

2. ®yHKOUS COCTOSHUSA

ITpezkjie YyeM MHTErpUpOBATH MOJYUYeHHYIO cucTeMy ypasuenuii (1.4) (1.5) BBegem dyHKIuUO cocro-
AHASA

_ p(S)
B(S) = =(5)’ (2.1)

Ha KOTOPYIO MOXKHO HajaoxkuTh ycaorne |3(S)| < 1, ecam nmorpeboBaTh BHIMOJIHERNsST SHEPTOIOMUHATHO-
cru: £(S) > p(S).

Dynkomio cocrostamst (2.1) anst KaxK10ro (PUKCMPOBAHHOTO 3HAYEHUsT S MOXKHO PACCMATPUBATH KaK
«MI'HOBEHHOE» YPABHEHUE COCTOSTHUSA, C OJHON CTOPOHBI, &, C JAPYroif, HA TEX NMPOMEXKYTKAX 3HAYEHUI
nepeMeHHoi S, rje NPOUCXOAUT JAOCTATOYHO MEJJIEHHOe U yaBHoe u3menenue [(S), MOXKHO BBOIUTH
YPABHEHUST COCTOSTHUI, TO €CTh KOHKPETHBIE (DPU3NIECKA HHTEPIPETAPYEMBIE COOTHOIIEHUS MEK LY TIIOT-
Hocrbio snepruu £(S5) u gasienuem p(S).

IMTocsie ymuoxkenus ypasaenus (1.4) va dynkuuio cocrosuus [(.S) cnoxum ero ¢ ypasaeruem (1.5).
B pesynbrare nonyunm

0"+ (24 35(8)) + 3 ()1 + 35(5)) = . 22)
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Brogas samennr Z = o’ n £(S) = (1 + 38(5)), crenem (2.2) k ypasuennto Pukkarn,

1 1
7' =588 2" - 5 (1+¢(9) 2, (2.3)
KOTOPOE TTOMOIIIHIO TTOJICTAHOBKHT
Z =E(S)U(S) (2.4)
tpancdopmupyercs B ypasuenne Beprysim
/ 1 2
U’ = —5 E(S) B(S) U2, (2.5)

rae

E(S) :exp<—/%(1+§(5’))d5') - %exp(—/i;)ds) = %exp(—/%(s)d@ (2.6)

u C = const.
Wurerpuposanue (2.5) m03BOJIAET Oy YUTh

1

et Cemn (- [ s
oo~ [Das) G [Pus)

Z(S)=0"=U(S)E(S) =— =— (2.8)

S (P R O EECIP

L 3809 s
0(5)2_2/201 Cii)(//gﬂ( )33> e .

U(s) = -

nJjn

S

rae Cy — NOCTOsIHHASL MHTEIPUPOBAHUSI.

ITonyaenroe perienne Jj1si MOKA3aTes CTEMEHN KOHMOPMHOTO MHOXKHUTE ST HEOOXOIMMO «OTKAJINO-
poBaTh», TO €CTh BbIOpaTh mocrosunabe uarerpupoBanns C,Cp,Cy Takumu, 9TOOBI MPU CTPEMJIEHAN
nepeMeHHoil S — oo KoHdopMmHBIE MHOKHUTENb exp(20(S)) crpemuica K pemenuno Ppunmvana s
OTKpbITOHN Momenn Beenenmnoit B popme @oxka

AN
exp(20p) = (1 - —) , (2.10)
S
rae A nocrosinuag u3 pernenus OpuaMana , cBA3aHHAs ¢ HajudueM B Mozenu seirectsa (A > 0).
Hpyrumu ciaoBamu, nHa nosydennoe pemnrenue (2.9) naknagpisaercs (usnyeckoe rpeboBanue: npu
PACHIMPEHUN OTKPbITasi KOCMOJIOIMYECKAs MOJEJIb J0JIXKHA, IIPOXOAUThH Yepe3 (PPUAMAHOBCKYIO CTAIMUIO
HEKOTEePEHTHON MbLIH, TO ecTh Yepe3 craauio ¢ 5 = 0. Kpome toro, B npezgene S = 0o TpOCTPAHCTBO-
BpeMsl JIOJIZKHO OBITH MJIOCKUM, TO €CTh METPHUKA JOKHA COBIANATH ¢ METPUKOH MUHKOBCKOrO.
Or1u TpeboBaHus YIOBIETBOPAIOTCA IpU cleayoneM Boibope nocrosgunbix: C = —A; Cp = 1/2; Cy =
0, ¥ OKOHYATEJIHHO TOJIyYaeM CJeayIomuii obmuit B nokaszaresst crenedn KoHOPMHOIO MHOKHUTEJIst
JUIst 1POM3BOJILHOI (byHKimun cocrosinus 3(S) :

) =2 52' < /ﬁ ds) (2.11)
==l

Kak y»Ke ynoMHHAIOCH BbIllie, OTKpbITag Mojeab @puiMaHa ONUCHIBACTCH yPABHEHUEM COCTOSHHUS
nekorepenTHot nbin p = 0 (B(S) = 0), KOTOPOE SIBJISETCS YACTHBIM CJ1yYaeM JHMHEHHOr0 ypaBHEHUs!
COCTOSIHUSI, HEPEJIKO MCIIOJIb3yeMOro B (husmke,
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p(S) = Bo - &(9), (2.12)

¢ [Bol <1; Bo = const.
B wactrOCTH, 17151 EabIX ook uTenbHbIX 3Hauennii n = 3(1 + fy) Beipaxkenne (2.11) merko wHTE-
IPUPYETCs, U B PEIYJILTATE HAXOAUM

o(S) = - 3 5 ln(l - %) == 3 5 In(y(9)). (2.13)
Orcoma BugaHO, 9TO DYHKIHA
y(s)=1- %, (2.14)
KOTOPAast CBsI3aHa ¢ KOHMOPMHBIM MHOKUATEIEM KaK
A\ @/n-2)
exp(20(S)) = y(S)H/"=2 = (1 — 5n—2> : (2.15)

MpeJCTaBasgeT cob0il rapMOHUYECKYI0 (PYHKIIUIO, YIOBIETBOPSAIONIYI0 ypaBHenuio Jlammaca s «cde-
PUYECKH CUMMETPUYHOIO» CJydad B NPOCTPAHCTBE PA3MEPHOCTH 7, K KOTOPOMY CBOJUTCA ypaBHEHUE

(2.2)
1 4 (S(n—l)@) =y + n_ly’:o_ (2.16)

S(n=1) 48 s S

Hpyrumu ciopamu, kocmonoruaeckue ypasuenns (1.4)-(1.5) ayst rakoro Bbibopa ypaBHeHus: COCTOs-
HUsi MOIYT ObITh CBEJEHbI K MHOroMepHoMy ypashenuto Jlamuiaca. [Ipu arom okasbiBaercsi, 410 KOpeHb
gerBepToii crenenn u3 perenns @puamana (2.10) ects rapmonmueckas dyurims y = 1 — A/S ans
n = 3, a nasnenue u3 (1.5) TOKIECTBEHHO PABHO HYJIO 1 Takoil (DyHKINH .

PaccMoTrperne OTKPBITBIX KOCMOJOMHYECKHX MOJENel ¢ JIMHEHHBIM YDABHEHHEM COCTOSHUSA W WX
CBSI3b C TAPMOHWYECKUMHI (DYHKIMAMHU ObLIO MpeAnpuHaTo B padorax ( [24]- [27]). B paGorax [28]- [29]
CJIeJIaHa TOBITKA UCHOJIb30BaTh Bhipaxkenue (2.11).

3. akaroueHnune

B pabore paccmorpena oTKpbiTasg KOCMOJOIHYECKAsS MOJEb, 3AM0THEHHAS MaTepueil B mpub/inKe-
HUU UIEATBHON YKUJIKOCTH B OOIIEM CIydae C OTJAUYHBIM OT Hyld masiennem. CoorBercrByiomas 4-
Merpuka 3amucana B popme Poka kak kordopmuast merpuke MUHKOBCKOTO M 3aBUCUT TOJIHKO OT OJIHOMN
MepeMEeHHON, KBa/IpaT KOTOPOil npescrassier coO0i Mpon3BeeHre 3ana3/bIBaloiero 1 OrnepPerkaoie-
ro BpeMen. M3BectrHoe pertienne @puamvana i OTKPbITON BceemenHoi, 3amoiHeHHON HEKOrepeHTHOM
[BLIBIO, ABJIAETCH YACTHBIM CIIydaeM /g TaKOH MeTPUKH.

C momombio MOHAIHOTO (DOpMAan3Ma ypaBHEHUS DUHINTEHHA PACIIENIIIOTCS HA /IBA YPABHEHUS.
BareM 3Ta cucTeMa peIraeTcd B OOMIEeM Ciydae s TpoW3BOJbHON dyHKImu cocrosuus. [lomyaentoe
perienne B BUJE KBaJApaTypbl KaanOpyercst orHOcuTenbHO permerns @puamvana. Takyio 3amuch Jjer-
KO HCIIOJIb30BaTh B YUCJIEHHOM MOIEJIMPDOBAHUW PA3JIMYHBIX CIEHAPUEB JIUHAMUKN MO,B;eJ'[eI‘/’I OTKprTOfI
Bceenennoit. OrpannynBasch JUHEHHBIM yDABHEHWEM COCTOSHWS, TPUXOANM K PAHEE MOJYYEHHBIM pe-
3yJbTaTaM IO BBEJACHUIO FApMOHUYECKUX (DYHKIUI /11 OnucaHusd OTKPbITO# Bcerennoii.
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A. M. Baranov, Eu. V. Saveljev
Conformally flat model of the open Universe with an arbitrary function of state

Keywords: open cosmological models, function of state.
PACS: 04.20.-q; 98.80.Jk

The open cosmological model for a conformally flat space-time metric filled with a substance in perfect fluid
approximation and a nonvanishing pressure in general case is considered. The corresponding metric is written
in the Fock form as conformal to the Minkowski metric and depends only on one variable, quadrate of which
represents a product of advanced and retarded times. Well-known Friedman’s solution for the open Universe,
filled with an incoherent dust, is a special case for such metric. A function of state in general form is introduced
into the model. With the help of the monad formalism the Einstein equations are splitted on two equations.
Then this system is solved in the general case for an arbitrary function of state. In other words the Einstein
equations’ solution of the model is a quadrature with an arbitrary function of state. The found solution is gauged
concerning of the Friedman solution. If to restrict an equation of state only by the linear form, then we come to
earlier the found results on the introduction of harmonic functions for description of the open Universe.

REFERENCES

1. Friedman A.A. On possibility of the world with a constant negative curvature, Z. Phys., 1922, vol. 10,
Lief., no. 6, p.376.

2. Petrov A.Z. New Methods in General Relativity, Moscow: Nauka, 1966, 495 p. (in Russian).

3. Landau L.D., Lifshitz E.M. The classical Theory of Fields, (Nauka, 1988) (in Russian).

4. Fock V.A. The Theory of Space, Time and Gravitation, New York: Pergamon, U.S.A.] 1964 (2nd edition).

5. Mitskievich N.V. Physical Fields in General Relativity, Moskow: Nauka, 1969, 563 p. (in Russian).

6. Baranov A.M. Conformally Galilean 4-metric and Kinemetric Reference Frames, Space, Time and
Fundamental Interactions (STFI), 2013, no.1, pp.37-43.

7. Vladimirov Yu.S. Reference Frames in the Gravitation Theory, Moscow: Energoizdat, 1982, 256 p.(in
Russian)

8. Mitskievich N.V. Relativistic Physics in Arbitrary Reference Frames, New York: Nova Science Publishers,
Inc., 2006.

9. Zelmanov A.L. Chronometric Invariants and co-moving coordinates in general relativity, DAN USSR,
1956, vol.107, no.6, pp. 815-818.

10. Zelmanov A. Chronometric Invariants. Dissertation, 194/4. Rehoboth, New Mexico: Amer.Research Press,
2006. 233 p.

11. Zelmanov A.L. Orthometric Form Of Monadic Formalism And Its Relation To Chronometric And
Kinemetric Invariants, DAN USSR,1976, vol.227, no.1, pp.78 81.

12. Mitskievich N.V. Reference frames and the constructional approach to observed magnitudes in general
relativity, Finstein collected book, 1971, Moscow: Nauka, 1972. pp.67-87.

13. Zelmanov A.L. Kinemetric Invariants And Their Relation To Chronometric Invariants Of Einstein Theory
Of Gravity, DAN USSR, 1973, vol.209, no.4, pp. 822 825.

14. Baranov A.M. Saveljev E.V. Spherically symmetric lightlike radiation and conformally flat space-times,
Izv. vuz. (Fizika), 1984, no.7, pp. 32 35.

15. Baranov A.M. Saveljev E.V. Spherically symmetric lightlike radiation and conformally flat space-times,
Russ. Phys. J., 1984, vol.27, no.7, pp. 569-572.

16. Gilmore R. Catastrophe theory for scientists and engineers, New York-Chichester-Brisbane-Toronto: A
Wiley-Interscience Publication, 1981.

17. Baranov A.M. Saveljev E.V. A model of an open universe with a variable equation of state, Izv.
vuz. (Fizika), 1994, no. 1, pp. 89 94.

18. Baranov A.M., Saveljev E.V. A model of an open universe with a variable equation of state, Russ. Phys.
J., 1994, V. 37, no. 1, pp. 80-84.

19. Baranov A.M., Saveljev E.V. Models of an open universe with a variable equation of state near a
singularity, Izv. vuz.(Fizika), 1994, no. 7, pp. 51 55.

20. Baranov A.M. Saveljev E.V. Models of an open universe with a variable equation of state near a singularity,
Russ. Phys. J., 1994, vol.37, no.7, pp.640 644.

21. Baranov A.M., Zhabrun I.V. A description of the open Universe model by the Bessel functions, Space,
Time and Fundamental Interactions (STFI), 2013, no.1, pp. 78-83.

22. Baranov A.M., Zhabrun L.V., Saveljev E.V. Exact solution for an open universe with viscosity, Izv.
vuz. (Fizika), 1995, no. 1, pp. 79 83.

23. Baranov A.M., Zhabrun I.V., Saveljev E.V. Exact solution for an open universe with viscosity, Russ.
Phys. J., 1995, V. 38, no. 1, pp. 68 T71.

24. Baranov A.M., Saveljev E.V. Conformally-flat models and equations of state. 1. The four-dimension
space-time, KrasSU, Krasnoyarsk, 1988, 20 p., Deposited in VINTI USSR, 11.07.1988, no. 5914-B88.



KondopmHo-naockasi OTKphITast MO/Ie/Ih BCEJEHHONW C MPOU3BOJAbHOMN (DyHKIMENH COCTOAHUS 27

25. Baranov A.M., Saveljev E.V. Conformally-flat models and equations of state. 1. Multidimensional space-
time, KrasSU, Krasnoyarsk, 1990, 12 p., Deposited in VINTI USSR 09.04.1990, no. 2096-B90.

26. Baranov A.M., Saveljev E.V. On description of open cosmological models with matter by harmonic
functions, Izv. vuz.(Fizika), 1990, no. 9, pp. 62—65.

27. Baranov A.M., Saveljev E.V. Description of open cosmological models with matter by harmonic functions,
Russ. Phys. J., 1990. V. 33. Ne9. P. 773 776.

28. Baranov A.M. On stratiform structure’s model of the open Universe, Astrophysics & Cosmology after
Gamow - Theory and Observations: Abstracts of Gamov Memorial Intern. Conf. dedicated to 100-th anniversary
of George Gamow, Odessa State Univ., Odessa-Moscow, 2004, pp. 19 20.

29. Baranov A.M. On stratiform structure’s model of the open Universe, X VII Petrov’s meeting («’Volga-
17°065, Kazan, 2006): proceedings of X VI Inter. the Summer School-seminar upon Modern Problems of Theor.
and Math. Phys., Kazan, 2007, vol.5, pp. 99 103.

Received 01.02.2012

Baranov Alexandre Mikhailovich, Doctor of Physics and Mathematics, Professor,
Krasnoyarsk State Pedagogical University named after V.P. Astaf’ev,

89 Ada Lebedeva St., Krasnoyarsk, 60049, Russia;

E-mail: alex m bar@mail.ru; Baranov@stfi.ru

(©Baranov A.M.

Saveljev Eugene Viktorovich, Candidate of Physics and Mathematics, Assistant Professor,
00O «PROFILL - 2S», 15/16 1-st Volokolamsk passage, Moscow, 123060, Russia.
E-mail: editor@stfi.ru

©Saveljev Eu.V.



