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1. MNpegucnoBue

Brnepsrie amepukanckuii yuensiit B. Cnaitnep B 1912 roay omyOnukoBan CBOU B3ITISIABI «O
pacumupeHnn» mMarepun Beenennoii. 3areM mo pesynbraTamM HaOMIOICHHUH yIalIeHHbIX TalakTUK U
OTIpEe/IETICHUS] «KPACHOT0» CMEIICHUS B CIEKTpax ObLI CIIETaH BHIBOJ O «YCKOPEHHOM pacIIupe-
HUW» MaTepun BeeneHHON. DTOT BBIBOA MOCTYKUIT 0301 7151 HAYYHON TUIOTE3bl BOBHUKHOBEHUS
Bcenennoii B pesynbprare bonbmioro B3psiBa. «HayuHas» runore3a o BOSHUKHOBEHUH MaTepHallb-
HOI BceneHHoll momynsipu3upyeTcst 3amaHbIMU y4eHbIMU. OHAKO, MPOLIECCHI SBONIOLMN BCEX
(dhopM maTepuH, a TaK k€ KOMIBIOTEPHAS MOJIENb B3PbIBA «CUKYJSIPHOTO MSITHA» HE SBISETCS yoOe-
UTEILHON KOHIETIIINEH.

AHanu3 UcclleJOBaHUM PYCCKUX YUEHBIX Jae€T OCHOBAHUS MPUMTH K KOHLIETIIIMH ITO3TATHON
SBOJIIOIMU MaTepuu Bo BceneHHOM.

C 607bIIMM yBaKEHHUEM OOpalIalOCh K YUTATEINI0, KOTOPBIM XOUET MO3HATh OKPYKAIOIIUI
Hac Mup. OHON U3 TPYAHBIX MPOOJIEM SBISIETCS] BOSHUKHOBEHHE OKPY>KaIoIIero Hac mupa — Bee-
JICHHOM.

CeroaHsi TpyAHO OPUEHTUPOBATHCS B OONBIIOM MOTOKE MyONMKAIM HAyYHBIX OTKPBITHH.
Hayunsle 3Hanus Bcerna — «hparMeHTapHbIe» U AJs OCO3HAHUS MX 3HAYCHHS B OOIIel KapTuHe
HY’KHA UHTYULUSI.

CoszHanue, kak ocobasi cyOcTaHIus, CIocoOHa coOpaTh BOSAMHO BCE (parMeHTHI 3HAHUS.

Hayunble runoressl, CylecTBYIOIUE JJIUTEIbHOE BPEMS, UMEIOLINE CTOPOHHUKOB, MOTYT
OBITh «HECOCTOSATEIBLHBIMUYY. [lapaielbHO HAKAIUTMBAIOTCS IPOTUBOPEUHS M CKIIAILIBACTCS U3
(parMeHTapHBIX 3HAHUN HOBas KOHIICTIITHSI.

Tak HECMOTpsS HA MHOTOYHUCIICHHbIC, IOPOTOCTOSIINE UCCIIEIOBaHUS, CTOPOHHUKOB boJib-
IIIOTO B3pbIBA, KOCMUYECKHMMH alllaparamMu MpocTpaHcTBa BeeneHnnoit u Ha bonbiiom agpoHHOM
xosutaiinepe (BAK) He OblTu moTy4YeHBI «OKOHYATENBHBIE» JOKA3aTeNbCTBA KOHICIIIUN «PENISTH-
BHUCTCKOM» KOCMOJIOTHH.

CoBpeMeHHas KOHIIEMIINUS BOZHUKHOBEHHS W ABOJIIOLMKM BceeneHHol omkHa 0OCHOBOIOJIA-
ratbCs Ha MOCJIETHUX JOCTUKEHUAX TOUYHBIX HayK: (PU3UKU U acTPO(U3HKH, a TAKKE HA U3YUCHUU
IBOJIIOLIMU BceX (hOpM MaTepuu, HaYMHas ¢ MOJEBBIX CTPYKTYp. HeoOXoaumo yuuThIBaTh Takxke
U OCHOBHBIE (DaKTOPBI, BIUSIONINE HA MPUPOAY, KaK HHPOPMALHS U TICUXOJIOTHYECKasl SHEPTHUsl.
Heoo6xoaumo BciomauTs M.B. JIoMoHOCOBA, €T0 OCHOBOMOIATarOIHi mpuHIUI: «Co31aTeNb aai
poay uenoBeueckomy JiBe KHUTH: lepBas — Bunumblii ceii Mup, Bropasi — CBALIEHHOE TUCAHUEY.

CerofHsi CTOUT BEPHYTHCS K OCMBICICHUIO KPAaTKOW «(pparMeHTapHOW» KapTHHBI COTBOpE-
HUSI, TaHHOM TpopokoM MouceeM B IpeBHUE BEKa, KOT/Ia ellIe CO3HAHKE YeJI0BEKa HE MOIJIO ITOHATh
MHOTHE MPOIECCHI.

OO1eHue YenoBeKa ¢ OKpy>Karolel MpUpo/10i BBI3bIBAET YYBCTBO BOCXUIIEHHUS TAPMOHUEH.
I'apmonus Bo BeenenHoit He Moriia BOBHUKHYThH cama cOO0H.

Eme Pene /lekapTt — BeIMKUI yUeHBIN, OAMH U3 OCHOBOIIOJIOXHUKOB €BPONEHCKOTO paly-
OHaJIM3Ma, CcKaszal: «cyuecTtByeT bor — TBopel Bcero Haxonsuierocs B MUpe, a Tak Kak ectb OH
€CTh UCTOYHHK BCeX UCTHH, TO OH HE CO3/1aJT HAIIETO PACCy/IKa IO MPUPO/IE TAKUM, YTOOBI TOCTIE/-
HUI MOT OOMaHBIBAaThCS B CYXKACHUAX U BEIlaX, BOCIPUHATHIX MM sICHEUITUM U OTYETIHBEHIINM
obpazom».

B kuure mpencrtaBieHbl B KpaTKoWl MOMyJsipHOM ¢opMme OCHOBHBIE (PyHIAaMeHTaJIbHBIC
OTKpbITUA XX BEKa PyCCKHUX YUEHBIX, KOTOPBIE ABJIAIOTCS OCHOBOM KOHUENIIMN BOBHUKHOBEHUS U
IBOMIONMH BeeneHHoM.

OcHoBHbIe (yHTaMEHTAIBHBIE OTKPBITHUS:

1. B konue XIX Beka otkpsitre .M. MeHnaeeeBbIM «IIEPUOIUUECKOTO 3aKOHA XUMHUYECKUX
3JIEMEHTOB M CO3JIaHHUE Ha €0 OCHOBE MTEPUOINYCCKOM TaOIUIbI CHCTEMbI XUMUYECKHUX SJICMEHTOB.
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2. B npesneii punocopun Mnanm qaercs onucaHue Cpesl, KOTopas SBISIETCS OCHOBON BCETO
U MOXKET CTAaHOBUTHCSI BCEM. JTa OCHOBA peajibHAa U OYEHb TOHKA U €€ HEJb3s BOCHPUHAT. DTy
TOHKYIO Cpe/ly Ha3BaJIM «aKalin» (COBPEMEHHbIN CUHOHUM €CTh 3QUp WK (PU3HUECKUIl BaKyyM).
Wnpniickas punocodust yrBep:kaaeT, 4To Besi BeceneHHas BOZHUKIIA U3 (PU3HUUECKOTO BaKyyMa MO
JEHCTBUEM CHJIBI.

Benukunii yaensiii Hukosia Tecia B 1907 rogy B cBoeii pabote «Bennyaiimee 10CTHXCHNE
YeJIOBEUECTBa» MUCAT O «M3HAYaJIbHOM Cpeie» CBETOHOCHOM 3(Hpe, KOTOPbIN 3alOIHIET BCE U
siBIIsieTCs ocHOBOM. [IpaBnia, nosiBieHNue TEOPHUM OTHOCUTEILHOCTH JHINTEHHA yBela HayKy B IpY-
ryto ctopony. Tonbko B koHile XX Beka B.JI.JAATI0BY c ucnonb3oBanreM padoT yueHbiXx ALE.
AxunmoBa, S.II. Tepaenxoro, I'U. Illunosa, ynanoch caenath QpyHAaMEHTAIbHOE OTKPBITHE
CTPYKTYPBI B OCOOBIX (PH3MUECKUX CBOMCTB CyOCTaHIMU (PU3NIECKOro Bakyyma. Marepus (puzu-
yeckoro BakyyMma (®B) — cyOcranus ¢ HEOOBIYHBIMU CBOMCTBAMHU.

CrnoxHast CTPYKTypa 9aCTHIIBI MaTepUH (PH3HMUECKOTO BAKYyMa — YaCTUIIBI KBAJJPUTH COCTOUT
U3 JIBYX IMIIOJIBHBIX AJIEMEHTAPHBIX YaCTHIl — aHTHYACTHI, KOTOpPBIE 00IagaroT (U3NIEeCKIMU
CBOMCTBaMHU: Maccoil (BecoM), MOJISPHOCTHIO (3apsiioM), MAarHUTHBIM U CIIMHOBBIM MOMEHTaMHU.
OpnHako, CyMMapHbl€ CBOMCTBA KBaJApUTH (PU3MUECKOro BaKyyMa paBHbI Hy/I10. B ecrecTBEHHBIX
ycnoBusax cyocranius @B paBHOMEpHO pacnpeaensieTcs BO BCEM IPOCTPAHCTBE U BO BCEX 0OBEK-
Tax aTOMHOM MaTepuH: aTOMax, MOJEKYJax, OMOIIOTMYECKUX O0BbEKTaX U COydyacTBYET C aTOMHOM
Marepueil, HeBUauMa, He MOXKET onpenesaTbes npudopamu. Cyoctanuus @B umeeT niaoTHOCTH U
o0liazaeT CBOMCTBOM Iepe/iaun BCEX BUIOB SHEPTHHU: JTYIHCTON SHEpruu (POTOHOB), HEBUIUMOU
(HEUTpHUHO), TPAaBUTAIIMH, IIEKTPOMArHUTHON SHEPTUU CO CKOPOCTHIO CBETA (C) M TOHKOW Marepuu

— UH(OpMAIMK IO TOPCUOHHBIM MOJISIM CO CKOPOCTHIO 10° KWJIOMETPOB B CEKYHILY.
3. 910 pynnamenrtanbHoe oTKpbiTHE cenany yueHsie [LU.IIunos, A.C.AKHMOB B pe3yiib-
Tare PU3NKO-MaTeMaTHYECKUX PAcUueTOB Mepeiauu nH(pOpMali, Kak OCHOBHOTO (hakTopa yrpas-

nenwsi, B npoctpancTBe OB B 11100bIX HaMpPaBICHUIX CO CKOPOCTHIO 10° kv B CEKyH/ly Ha YeThIpe
nopsijiKa 60blie CKOPOCTH CBETA [0 TOPCHOHHBIM 1oisiM. MH(opMalins He TOJIbKO pacnpocTpaHs-
eTCs B IpOoCTpaHcTBe BeeaeHHOM, HO U COXpaHSIeTCs B CTATUYECKOM COCTOSTHUM B MOJIEBBIX CTPYK-
Typax.

4. K ¢pyHmaMeHTaIbHBIM OTKPBITHSIM OTHOCHTCS TTOsIBICHHE B KoHIle XX Beka HoBoit kocmo-
rounueckoit Teopun (HKT) A.E.XoabkoBa 1 M.I.BuHorpanoBoii, 0CHOBHBIE TIOJIOKEHHUS OTKPHI-
BAIOT 3BOJIOIMOHHBII Mpoliecc TpaHchopMaliy (CHHTE3a) aTOMHOM MaTrepuu Bo BeeneHHOM.

1) BosauknoBenue Bogoposa u3z OB.

2). OcoOble (u3uYecKre CBONCTBA BOIOPOAA, KOTOPBIA 001a1aeT CBOWCTBOM J1e(hOpMHUPO-
BaThbCsl. B pesynbrare BO3HHKAET TepMOATOMHAs peakius — 00pa3oBaHUE 3BE3/I.

3) OTkpbITHE OCHOBHOM (PyHKIMH 3Be31 — TpaHcdopmalus (CHHTE3) BCe aTOMHOW Mare-
puu Bo Bceenennoii no 3akonam Ilepuonnueckoit Tadbmuupl .M. MenneneeBa. AromooOpa3oBa-
HUE XMMHYECKHUX AJIEMEHTOB aTOMHON MaTepuu UAET LUKIUYHO U MOCIEI0BaTeIbHO. DBOIIONUS
3Be3/bl 3aKAaHYMBAETCS MOCTIE CUHTE3a CEbMOT0 MEpHUoia XMMUYECKHUX DJIEMEHTOB.

4) Ilocne oKOHYaHMS CHHTE3a aTOMOB OJTHOTO MEPHO/a U HAKOIUIEHWE DHEPIHH, IPOUCXO-
JTUT TEPMOYJAPHBII B3pbIB U BMECTE C 000JI04KOM BEIOpOC aTOMHOM MaTepun. BeiOporennast 00o-
JI0YKa coOMpanack B MIaHeTy (CIyTHHUK) 3B€3/Ibl M IPUOOpeTaia CBOWCTBa MEXaHUYECKOW SHEPTUU
3BE3IbI.

Nzyudenue 3Bomtoruu COMTHEUHOM CUCTEMBI MOITBEPINIIO BCE ATH OTKPHITHSL.

JInHeHbIN mpoliece 3BOMIOIMH 00pa30BaHUs OT MPOCTOTO K Oosiee CIOKHOMY, OT MoJiel —
«HHMYETO» K AIIEMEHTApHBIM YacTHIaM (4acTULIaM — aHTUYacTUIaM) (pU3MUeCcKOro BaKyyma, KOTO-
PBIii IBIISIETCS MaTepUAIbHOM CTPYKTYpOH (CyOCTaHIIMeH BCel aTOMHON MaTepHEH U e Pa3TuIHbIX
¢dopm Bo Beenennoit. [Iporniece 3Bomto1im, Kak MOCTOSIHHBIHN MPoLiece UAET M0 UH(POPMALIMOHHBIM
wianaMm Beenepskutens. bor u ects Beeaepxutens 3Tux HHPOPMAILIMOHHBIX TJIAHOB.



B. WN. TuxoHoB. «boxecTBeHHbIE OCHOBbLI CTPYKTYPbI MUPOYCTponCTBa BeceneHHom»

«3aHaBec» UCTOPHUH 3aKPBIT JUTSI TPA3THO JIIOOOTBITCTBYIONINX, HO JIETKO OTKPBIBAETCS TEM,
KTO cTsbkaeT Bepy u ko MokeT mo3Hath VMcTuHy U OTKpbIThH 1715 ce0s Benukyro Taiiny co3na-
Hus Mupay [1]. [locneqnue uccienoBanus pycCKUX yU€HBIX, CTPYKTYpbl 3BEHbEB MAaTEpUATIbLHOIO
MHpa NO3BOJIUIN COCTABUTh COBPEMEHHYIO MOJEIb MUPOYCTpoiicTBa Beenennoii. B aToi cTpyk-
Type MUPOYCTPONCTBA CTAHOBUTCS MOHATHOW Ha3HAYEHHE U pojib yenoBeka U bora — Co3narens,
Tropra. B pabote npencrapnsieTcst KpaTkoe U MOMYJISIPHOE W3JI0KEHUE UCCIICIOBAHUN U BHICKA3bI-
BaHUS (MBICJIN) PYCCKUX YUEHBIX.

M.B. JlomoHocoB B unciie Ipyrux esponeiickmx yuensix X VIII Bexa npennoxun popmupo-
BaHME CHCTEMbI 3HAHUM Ha OCHOBE JBYX KHHI, JaHHBIX borom-TBoprom: «IlepBas kHura — Buau-
MBI ceii Mup, VM coznannbiil. Bropas kuura — cBsiieHHoe nucanue. B onnoit kuure Cosnarens
u TBopen nokazan Coe BennuectBo, B pyroii — Coro Botoy.

JA.A. MenaesieeB yxe B HalllM JHU NUIIET nuIeT: «He mMory, ga)e mpocTo CMeJIOCTH y MEHSI
TaKOW HE XBaTaeT, 3aKOHUUTh M3JI0)KEHUE CBOUX 3aBETHBIX MBICIIEH, HE MOIBITABIINCH IEPEaaTh
CBOMX MCXOJHBIX NojoxeHul. [1o MoeMy pasymeHuto, rpaHb HayK JOHBIHE €/1Ba JOCTUTHYTAs, U,
10 BCEM BUIAMMOCTH, €Ill€ U HENOJITO JOJKEHCTBYIOLIAS CIY>)KMTh IPAHbIO HAyYHOTO MO3HAHUS.
I'panb, 32 KOTOPOI1 HAUMHAETCA y>KE HE HayuHas 001acTh, BCEra 10JKEHCTBYOIIAs COPUKACATHCS
C peanbHOCmbl0, U3 HEE NCXOUTH U B HEE BO3BPALLIAThCSI, 3Ta IPaHb CBOAUTCS (TIOBTOPHO OMSITh AJISt
n30exaHus HeIOpa3yMEeHHH — 10 MOEMY MHEHHMIO) K IPUHITHIO HCXOJHON TPOUIIBI HE CIIMBAEMBbIX,
JPYT C IPyrOM COUYETAIOLINXCS, BEUHBIX (HACKOJIBKO 3TO HaM JIOCTYITHO Y3HaBaTh B PEAIbHOCTH) U
BCE OIPENESIONINX: BEIIeCTBa (WM MaTepuH ), CUIIbI (MM SHEPruu) U Ayxa (wim ncuxosa). [lpu-
3HAHUE UX CIUSHHSL, TIPOUCXOXKICHUS U Pa3/IeICHNUs YKe JISKUT BHE HAYYHOH 00JIaCTH, OrpaHHYH-
BaeMOM J€HCTBUTENBbHOCTHIO WIIM PEAIBHOCTBIO. Y TBEPIKIAETCs JIMIIB TO, UTO BO BCEM peajbHOM
HaJ0 MPU3HATh UM BEIECTBO, WM CUILY, MU AyX, WM, KaK 3TO BCET/a U OBbIBAET, UX COYETaHHE,
MIOTOMY, YTO OIMHAKOBO HEMBICIUMBI B peajIbHbIX MPOSIBICHUAX HU BEIIECTBO 0€3 CUJIbI, HU CHJIa
(wm nBYOKeHUE) Oe3 BelecTBa, HU AyX 0e3 IJIOTH WIIM KPOBH, O3 CHIT 1 Marepum» [2].

JI.U. MacsoB, coBpeMeHHbIN pPyCCKUIN yUeHBIH, 1.T.H. (B KHUTe « OTKPOBEHUS JTFOSIM HOBOTO
BEeKa» U Ha cailite www.otkroveniya.ru) npeAcTaBiIsieT OCHOBOIIOIATAIOIINE 3HAHUS 110 MHUPO-
YCTPOICTBY M TyXOBHOCTH, M KPaTKyI0 KapTHUHY Ipoliecca BOZHUKHOBEHUS BeeneHHo:

«OTCcyTCTBUE HaBBIKOB, OTCYTCTBHE 3HAHUN €CTh TYNHK, €CTh OCTaHOBKa 3BoJtonn Co3Ha-
HUs, OO0 MyTEBOIHOM 3BE3/101, OCBEMIAIONIEH TOPOTY YejoBeKka Bo TbMe [IpocTpaHcTBa, SIBASIOTCS
TOJNBKO 3HaHU 0 Mupe, o Co3narene u kanoHax Benmkoro Kocmoca. Bee Bamm 3a0myxaeHust u
MIPOUCXOJIAT OT YKeJIaHUs NOCTpouTh Mup Ha 6aze COOCTBEHHOIO pa3yma, BEICTPOUB CBOM 3aKOHBI,
urHopupys kaHossl [Ipoctpancrsa» [1].

«Ho otkpoBenuss Mou octaroTcsi IpeAMETOM U3YUYEHHS TOJIBKO, K COXKAJIECHHUIO, JUISl TBITIHU-
BOTO yMa PEIKUX €IMHMI] YeJIOBEYECTBA, HO HE /ISl OOJIBIIMHCTBA, 3aHATHIX CTSDKCHHEM MaTepH-
aJbHBIX Omary. [1]

«MHe HY’KHO B IPOCTOM (popMe TOHECTH JI0 BAC, JIFOJEH, CMBICI TPOUCXOSIIETO, KOHEUHO,
CMBICT TPSAAYLIETO C TEM YTOOBI TOATOTOBUTH T€X, KTO XOYET IMOATOTOBUTHCS U KTO, KOHEUHO, BEPUT
MIPOUCXOJISALIEMY.

S nmero BBUY (akT nepenadn 3nanmii Co3narens — Moux 3HaHUH JIIOISIM Yepe3 YeIoBeKa
110 MHEHHIO MHOTHX M3 BaC HE UMEIOLIET0 Ha 3TO HUKAKOTrO IpaBa WK /[yXOBHOrO COOTBETCTBHUS.

[1]

«OHeproodmeH, 'apmonus u JIro60Bb €CTh OCHOBHOE YCJIOBHE 3BOJIIOLIMK MUpOB U Baiei
(hopMmBI CyIIeCTBOBaHUS B TIIIOTHOM MHUpPe».[1]

H.A. Ko3blIpeB, BBIIAOMUIICS PYCCKUH YUCHBIH, aCTPO(PH3HK, OTKPHLT YETHIPEXMEPHOE IPO-
CTPaHCTBO, /I0Ka3aB €ro CyIIECTBOBaHUE (PU3NUECKUMH IKCIIEpUMEHTaMu. YeTblpeXxMepHOe Mpo-
CTPAHCTBO HAIOJIHEHO BPEMEHEM — SHEPTUEHl U B HACTOSIIEE BpeMs Ha3bIBA€TCsl IPOCTPAHCTBOM
Kossipesa.
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I'A. IIIunoB, COBPEMEHHBIN PyCCKUN YyYEHBIH, YTBEPKIAET, YTO «ECTh HOBBIM YPOBEHb
(bu3nvecKoil peaJbHOCTH, CHMBOJIOM, KOTOpBIM B penurun siBisiercss bor. S e 3Har0 kak OT0
boxecTBO ycTpoeHo, HO peanbHO cyniectByeT. Hammmu metogamu Ero no3Hars, H3y4uTh HEBO3-
MOKHO WU IOTOM HayKa He JOJDKHA JOKa3blBaTh, a JUIIb yKa3blBaeT HA CYyIIECTBOBaHHE boray.
I'N. llIumoB TeopeTndeckn 0OO0CHOBA KOHIICIIIIUIO CYIIICCTBOBAHUS (PU3NICCKOTO BaKyyma, Kak
OCHOBHYIO CyOCTaHIIUIO, 3aIIOJIHSAOILY0 KOCMUYECKOE TPOCTPAHCTBO, KOTOPOE ABJISETCS OCHOBOM
nepesadn B MPOCTPAHCTBE BCEX BUIOB dHEPrHH, a Tak ke nHpopmanuu. [LU. Ilunos, A.E. Axu-
MoB, B.JL. JIAT/I0B MareMaTn4ecKu JA0Ka3aiH epenady MHPOpPMaIMi OYTH MTHOBEHHO B MPO-
cTpaHcTBE BeeneHHou.

A. E. XoabkoB u M. I. Bunorpajnosa B xoniie XX Beka pazpadboranu HoByto kocMoronuye-
CKyto Teoputo. HoBble OCHOBBI poxieHNsE MUPOB U 3BotoLMK CoJTHEYHOH cucTeMBbl U PyHAaMEH-
TaJbHBIN 3aKOH Ipoliecca aTomaoopa3oBanus. OCHOBOMOJATa0IEe OTKPBITHE aBTOPOB IpoLiecca
KOCMOTeHe3a, KaK ()YHKIIMU 3BE3]l CHHTE3a aTOMOB BeIIeCcTBAa U 00pa30BaHMs BTOPUYHBIX HeOec-
HBIX T€J — IUTaHET. ABTOPBI JJOKa3aJId Ha IpUMEpe NCTOpUUECKOH 3BooLMU COTHEUHOM CUCTEMBI
oOpa3oBaHue Haiel mianeTsl 3emis. ComHeuHas cucTemMa B MPOLecce 3BOMIONUM B TeueHue 1,8
MUJTMAPJOB JIeT OblIa ABYX3BE3HOW CUCTEMOM, KOTa OJTHOBPEMEHHO cyluecTtBoBain IOnurep
u Connue. FOnuTep aan ku3Hb IIaHETEe 3eMJIS U TOCe OKOHYaHUS SBOJIIOLMU Tepeaal JInaep-
ctBo Comuiry. HoBast kocMoronndeckas Teopust 1aeT (pyHIaMeHTaIbHbIe 000CHOBAHUS IpoIiecca
Tpanchopmanuu (CHHTE3a) aTOMHOM MaTepuu BO BeeneHHO.

B.A. JIsatnoB, pycckuil y4eHbId, UCTIONb3YSl pabOThI 110 U3YYEHUIO (PU3UYECKOrO BaKyyMa
(®B) sL.I1. Tepaeuxoro, I.U. lllunosa, A.E. AkumoBa pazpadotan monens @B u Hamen B3au-
MOCBSI3b U YCJIOBHS CYLIECTBOBaHUS 3JIEMEHTAPHBIX YaCTHIL, B cpee (CyOCTaHIMM) U SYEUCTON
CTPYKTYpBI YaCTHII, 00aAaonmx (pU3MYeCKUMHI CBOMCTBAMU: MOJSPHOCTHIO, MACCOH, MarHUT-
HbBIM MOMEHTOM M cniuHOM. Monens @B — snemeHTapHas siyelika, KOTOpasi COCTOUT W3 Mapbl
(numonsl) yacTHIL: YacTUlla — aHTUYAcTHLA. Takas MoJielb Ha3bIBaeTcs KBajpura. [IpocTpancTso
Bcenennoii paBHomepHo 3anonHeHo cyOcranmmeit ®B. CyOcranuus — cpena, B KOTOpOM pac-
IPOCTPAHSIOTCS BCE BUbI SHEPTUU: CBET ((POTOHBI), HEUTPUHO, TOPCUOHHBIE MOJISI, IO KOTOPBIM
pacripoctpansercss HHGOpMaIsi U BCE BHUABI MOJICH: MAarHUTHBIC, SJIEKTPOMArHUTHBIE U TOJIE
macchl gactull. C.A. KHupnu4HUKOB, pyCCKUH YUCHBIH, K. (-M.H. pa3paboTai MOAEIb eI0OCTHON
CHUCTEMBI MUPOYCTpPOICTBa BeenleHHO.

B.I1. KaznayeeB, BuaHbIi yueHsld, akaeMuk PAH, yrBepknaer: «HemoBek — BoIcIIee 3BEHO
IBOJIONMH OMocdepsl, KOraa-To, OyaydH IMOATOTOBIICH, KaK (PU3MOIOTHYECKH, TaK U SBOJIOIH-
OHHO, TIOZIBEPI'CSI MACCOBOMY BHEIPEHHIO B HETO GKUBOHOCSIIIETO» d(PHPay.

Nucyc Xpucroc ropoput: «He uiure 3aKoH B BallMX KHUTax U MUCAHUU, UOO 3aKOH €CTh
JKU3Hb, IUCAHUS K€ MepTBbI. VICTHHHO roBopro Bam, Mouncel noy4duns 3TH 3aKOHbI OT bora He B
NUCbMEHHOM BHJIE, @ YEPE3 CIIOBO )KUBOE. 3aKOH €CTh JKUBOE CJIOBO KMBOro bora, 1aHHOT0 )KUBBIM
MIPOPOKaM JIJIs1 JTFO/IeH KUBBIX. Bo BceM, uTo siBIIsieT cOOOM KU3HB, 3allMCaH 3TOT 3aKOH. BbI MokeTe
HalTH €ro B TpaBax, B JAEPEBbSX, B peKax, B rOpax, B NTHIaX HEOECHBIX, B PbI0OaX MOPCKUX, HO,
IPEkKC BCETo, UIUTE ero B camux cede. 160 uctuaHo roBopro S BaMm, BcE sxuBoe Ommke k bory,
YeM IUCaHUsl, B KOTOPBIX HET JKU3HU. bor Tak cOTBOPMII )KU3Hb U BCEX JKUBBIX CYLIECTB, YTOOBI
MOTIJI OHM BEYHBIM CJIOBOM OOy4YaThCsi 3aKOHaM MCTUHHOTO bora. Bor mucain 3Tu 3aKoHBI HE Ha
CTpaHMLIAX KHUI, a B Cep/Ilax BallluX U B Aylie Bamed. OHU B IbIXaHUU BalleM, B Ballel KPOBH,
B BalllMX KOCTSX, B Balllel IUIOTH, B BalllMX BHYTPEHHOCTSX, BAallMX IVla3ax, B BalllUX ylIlaX U B
Ka)KJIOM MeJIbYaiIlel YaCTULIbI TEJ BAIIMX.
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2. BctynneHue

Bepyio 6o Eounazo boea Omya
Bceodepoicumens,

Teopya /Cozoamens/ neby u 3emuu,
Buoumvim sce 6cem u HeguouMbiM.

2.1. EaMHoo6pa3ue n cornacoBaHHOCTb MaTtepuanbHOMN
BceneHHon. Oco6eHHOCTb cBepXMarbIX OUCKPETHO-
BONMHOBbIX KBaHTOB U BfIUSIHUE Ha COrnacoBaHHOCTb

no donanyeckmm cBomMcTBam npocrtpaHcTtea BceneHHOM

BakyyMm B (u3nke MMmeeT ornpenesieHHOe TOHSATHE — MOJIHOM MyCTOThI B MMPOCTPAaHCTBE. B
KOCMOJIOTHUECKOW HayKe UMEET 3HAueHHE, KaK OTCYTCTBHE B KOCMUYECKOM MTPOCTPAHCTBE KAKOM-
6o matepun. B XIX Beke pusuku 0OHAPYKUIH B KOCMUYECKOM MTPOCTPAHCTBE HEBUIUMBIE TIOJISI
¥ Ha3BaJM uX «3pupom». B KOCMONIOTHYECKOI HAayKe CTald Ha3bIBaTh HEBHIUMBIC TIOJS U BCE
YaCTHUIIBl B KOCMHUYECKOM MPOCTPAHCTBE — PU3MUECKUM BaKyyMoM. [1ociie OTKpBITHS HEOOBIYHBIX
CBEPXMAJIBIX KBAHTOB SIBJISFOLIUXCS, OAHOBPEMEHHO, TUCKPETHO-BOJTHOBBIMU SHEPTrOYACTHUIIAMH —
KBaHTOBBIM BakyymoM. KBanTtoBbiii Bakyym (KB) u pusuueckuii Bakyym (©B) paBHOMEpHO pac-
NpeIeTICHbI B KOCMUYECKOM MPOCTPaHCTBE BCeneHHOM 1 MOCTOSHHO COCYIIECTBYIOT C YaCTUIIAMU
aToMHO# Marepuu (AM).

Kak cyOcrannusi, ¢pusnveckuii Bakyym o0JiafiaeT CBOWCTBOM BHUOpAIMM M IJIOTHOCTBIO, &
Takxke o0JiaZaeT CroCOOHOCTRIO Tepelauyu BCeX BUIOB DHEPTUu: cBera ((POTOHOB), AIIEKTpOMAr-
HUTHOM, TPaBUTAIIMOHHON U MH(OpMAIK (TOHKOH MaTepuH).

OpHMM U3 BaXKHBIX OTKPBITUN (PU3UKOB B XX BeKe ObLJIO OTKPHITHE 3aKOHOMEPHOCTH HEJNO-
KaJIBHOM «COTIACOBAHHOCTM» KOCMHYECKOTO MPOCTPAaHCTBA BO Bcenenunoit. MccnenoBanus koc-
MOCa B pa3JIMYHbIX TOYKAX MPOCTPAHCTBA IO OoJIee YeM TPUALATH GU3NICCKUM TapameTpam Moj-
TBEPIKIAET X COTNIACOBAHHOCTb.

CeroaHs cyliecTByeT JOCTaTOYHO OCHOBAHUN CUHUTATh, YTO PETYIUPOBAHHE HEIOKAIBHOMN
COIVIACOBAHHOCTH KOCMHUYECKOTO IIPOCTPAHCTBA 00YCIIOBICHO BIUSTHUEM OCOOBIX YACTHII KBAHTOB.
BBIsBIIEHO TPU DKCIIEPUMEHTAX, YTO CBEPXMAJIbIC YACTUIBI MOTYT TPOSIBISITHCS KaK JUCKPETHAS
yacTuila, o0najgaromias Maccoil, Tak U, Kak BOJHOBAasi YHEPIHsl — CBET WM, Kak cuia. OmaHOBpe-
MEHHO CBSI3aHBI SHEPTEeTUYCCKUMH TIOJISIMA HEKOTOPBIE KBAHTHI MOTYT UMETh (PH3HUECKUE CBOW-
CTBa MaTE€pHH, IPYTHe MOTYT 00JIa/1aTh AJIEKTPOMArHUTHBIMHU, BOJTHOBBIMHU HJTH CBETOBBIMH CBOW-
crBamMu. Ho kBaHTBI 00J1a1af0T CBOMCTBOM, TIOOBIBAB, OJHAX/IbI B OIMHAKOBBIX YCIOBHSX JPYT C
JPYTOM, OHH OCTAIOTCsI HABCET/Ia B3aUMOCBS3aHHBIMU Ha OOJBIINX PACCTOSHHSIX.

OHnHu ocTarTcs B3aMMOCBSI3aHHBIMU Ha O4Y€Hb OOJBIINX PACCTOSHUAX APYT OT APYTa, MOObI-
BaB B CUCTEME JIPYT C APYTOM M TOJIYYHUB CBOMCTBA BEIIECTBEHHBIC, OHU UX MOATBEPHST, TO €CTh
MPOSIBAT HEJIOKAJIbHYIO COITACOBAHHOCTh. DKCIIEPUMEHTHI MTOATBEPAUIN, YTO KBAHTHI, HAXOSIIIN-
ecsl Ha OOJIBIINX PACCTOSHHUSX IPYT OT ApPyra, OOIIAITCS CO CKOPOCThIO 00JIee CKOPOCTH CBETa (C)

Ha YeThbIpe MopsaKa — 2:10° km/cek. CBepxmaiible KBaHThl MOTYT OOBEIUHATHCS B CYNEPCTPYHBI
(HUTH), KOTOpBIE IOCTOSIHHO BUOPUPYIOT. DTU CYNEPCTPYHBI COCYIIECTBYSI C YaCTULIAMU aTOMHOMN
Marepuu, (U3NIecKnX 0OBEKTOB, MOydast HH(OpMAaIHio, BUOPUPYIOT TOJIBKO Ha CBOEH OIpesie-
JIEHHOM YacToTe (akTaBe), repenaBas B BHJI€ BOJHOBOW sHepruu. Ha kocMu4eckoM ypoBHE 3TO
sBJIEHUE JaBHO M3BecTHO. Bce o0bekThl KocMoca: 3Be3/pl, MiIaHEeThl, FaJIaKTUKH UMEIOT CBOIO
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OKTaBy (4acToTry). To GHU3MUECcKoe SBICHHE ONpEeAesieT 1 HHPOPMUPYET O COCTOSIHUU U3MEHE-
HUI (pr3nyeckoro o0bekTa Bo BeeneHHOi.

JlmuTenpHbIe TIOMCKU Havaja MpoIecca SBOIIOIUN MaTepHH, IPU pa3paboTKe TEOPHH KBaH-
TOB M B3aUMOJCWCTBUH C SHEPTETUUECKUMH IOJISIMH, BBISBUIM BO3MOXKHOCTH TpaHC(OpMAIHH
(momryuenue) 6osee CIIOKHBIX YaCTULl M AHTUYACTHI] — PU3NIecKoro Bakyyma. [Ipu nokanmsanmu
gactuisl @B, co3gaercs MpoCTpaHCTBEHHOE HECOBIAACHUE (JIBIPKA), YTO MPUBOIUT K 00pa3oBa-
HUIO aHTUYACTHIIBIL.

[Ipu ycnoBruM aHTUNOAATIBHOCTH OHH JIOKAIU3YIOTCS 0€3 aHHUTHIIALINH, U3-32 OTCYTCTBHS
MOJIHOM 3€PKaIbHOCTH YacCTHI] (CTPYKTYPHI).

OTKpBITHE U N3yYEHHE TUCKPETHO-BOTHOBBIX KBAHTOB BBISIBUIIO X HEBEPOSTHOE IMIOBEICHHUE
B peaJbHOM BUIUMOM Mupe. C KBaHTOM IMPOUCXOANT HETPEPHIBHBIN TaHEI] COCTOSIHUN BUPTYaJlb-
HBIX ¥ PEaJbHbIX, TO €CTh 3araJIoYHOE B3aMMOJICHCTBHE PEAIbHBIX M BUPTYAIbHBIX COCTOSIHUN U
JIOTIOTTHSIETCS CBSI3BIO C MPOCTPAHCTBOM M BPEMEHEM YaCTHII.

Cmpannoe nogedenue K8aHmos.

1. B mepBoHaYaIbHOM COCTOSIHUYM KBAaHTHI HE HAXOATCS B TUHCTBEHHOM MECTE BO BPEMEHH,
KaX/IbIif KBaHT €CTh OTHOBPEMEHHO U «3JIECH» U «TaM» — U B HEKOTOPOM CMBICIIE B TPOCTPAHCTBE
BpPEMEHU OH NPHUCYTCTBYET Be3JIE.

2. Iloka 3a KBaHTaMH He HaONIOAAIOT M UX HE U3MEPSIOT, y HUX HET ONPEACTICHHBIX XapaKTe-
PUCTHK, OHH CYIIECTBYIOT B HECKOJIbKHX COCTOSIHUSIX OTHOBPEMEHHO. DTH COCTOSIHUS HE PEAJIbHBI,
a BUPTYaJIbHBI — KBAHTBI CIIOCOOHBI X NPUHUMAMb, KOTAA UX HaOIIONAIOT WK u3MepstoT. Habmro-
JlaTeNb WU U3MEPUTENbHBIA npudop xax OyATO BBUIABIMBAIOT KBaHT W3 MOPS BO3MOXKHOCTEH.
Korna kBaHT MOKHUHYI MOpe, OH CTAHOBUTCS PEATbHBIM, @ HE TIPOCTO BUPTYaJIbHBIM, HO MBI HHKO-
IJla He MOXKEM 3HATh 3apaHee, KAKMM 3BEPEM M3 BCEX BO3MOXKHBIX OH CTaHeT. Bo3MOXKHO, KBaHT
MOXET CaMOCTOSITENILHO BEIOUPATh CBOE PEaIbHOE COCTOSIHUE CPEIN BUPTYaJIbHBIX.

3. Jlaxxe Korja KBaHT HAaXOAMUTCS B peaIbHOM COCTOSIHUM, OH HE IT03BOJISIET HaM HaOI01aTh U
3aMepsITh BCE apaMeTPhl CBOETO COCTOSIHUSA OAHOBPEMEHHO: KOIZ1a MbI H3MEPSIEM OJIMH MapaMeTp
(HammpuMep, MO3ULUIO WIIM HEPTHIO), IPYTHe CTAHOBATCS HECHBIMU (TaKUe KaK CKOPOCTb JIBUXKE-
HUS WK BpeMsl HaOJTFOICHN ).

4. KBaHTBI O4€Hb COLMAJIBHBL: €CIIM OHU HAXOAWIHNCh B OIMHAKOBOM COCTOSIHUHM, OHHU OCTa-
FOTCS CBA3aHHBIMU JIPYT C JPYTOM BHE 3aBUCUMOCTH OT TOI0, Ha KAKOM PACCTOSTHUM APYT OT JIpyra
okaszanuch. Korga ouH KBaHT W3 napsl B3aUMOCBSI3aHHBIX HAOIIONAETCS WM U3MEPSETCs, OH
BBIOUpAET cobcmeenHoe COCTOSIHUE, HO He CBOOOAHO: OH BEIOMPAET €ro B COOTBETCTBUU C 86100pOM
nepBoro. Bropoii Bcernia BeIOMpaeT JONOIHUTENBHOE COCTOSHUE 1 HUKOTIIa — COCTOSIHUE, BBIOpaH-
HOE TIEPBBIM.

5. B cnoxHOI1 cucteMe (Takoi, Kak cuTyarust (PU3NYeCcKOro SKCIEepUMEHTa) KBAaHThI IEMOH-
CTPUPYIOT TaKoe ke collnanbHoe mnoBeneHue. Ecnu mer mpoBeneM M3MepeHHe OJJHOrO KBaHTA B
cucTeme, Apyrue Takxke MepeiyT u3 BUPTyaJlbHOTO COCTOSIHUS B peanbHoe. bonee Toro, eciau Mbl
CO3J1aeM HKCIIEPUMEHTAIbHYIO CUTYalNI0, B KOTOPOU OIpeIe/IeHHbIN KBAHT MOXKET OBITh H3MEPEH
UHJIMBUAYAJIBHO, BCE IPYTHe KBAHThI CTAHOBSTCS pEalbHbIMHU, JJaJKEe €CJIM SKCIEPUMEHT HE Mpo-
BeJleH. [21]

HekoTopble OCHOBHbIe BbIBOAbI
HaGnaeHun 3a npoueccamm Bo BceneHHon

1. Bo BceneHHo He CylIECTBYET «IIyCTOro» MpoCTpaHcTBa 0e3 sHepruu. [lpu orcyTcTBUN
gacTul] (MaTeprn) KOCMOC HE MOXKET OBITh «YHCTBIM», TO €CTh YUCTOTO BaKyyMma He ObIBaeT. B
BaKyyMe CYLIECTBYIOT PAa3JINYHbIE MIOJIEBBIE CTPYKTYPHI C MOJOKUTEIBHOMN dHEprueH.
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2. OcHOBHOE CBOMCTBO BceeneHHol — eqnHOOOpa3ue U HeJoKallbHasl CONIacOBAaHHOCTH. [1o
BCEM OCHOBHBIM (DM3MUECKHM H JIPYTHM ITapaMeTpaM Bo BceneHHOM cymecTByeT mojHas TapMo-
HUS1, KOTOPYIO, TTOKa, HEBO3MOXKHO OOBSCHUTb.
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2.2. Bo3HukHoBeHue v 3Bonwouua BceneHHoN
— pe3ynbTtaT (hakTopa uHdopmauumn

WNudopmanus (mcuxuyeckasi SHEPTHsI) — €CTh TOHKasi MaTepHs He UCUE3alolIasi, MTHOBEHHO
nepegaeTcs uepes cyocTaHINIo (PU3NUECKOTO BaKyyMa, HE SBJISIETCS SHEprueil, Mex 1y 00beKTaMHy,
PACIIONIOKEHHBIX B PA3IMYHBIX TOUKAX, d TAKXKE — COOBITHS, POUCXOsIINe BO BpeMeHn. MH)op-
Malus CBSI3bIBa€T BCE€ OOBEKTHI BO BCeleHHOM: YacTHIlbl, aTOMbI, MOJIEKYJIbl, OPraHU3MbI, YeJIO0-
BEKa, MICUXUYECKasi SHeprus (3MOLMH), MbIcie@opMbl U T. 1. MHpopmanus SBAsETCS] OCHOBHBIM
(hakTOpOM BceoOIIei corTacoBaHHOCTH BO BceneHHOM.

Boigatromuecst pycckue yuensie u I Y. [llunoB u A. E. AkumoB pazpabotaiin TEOpHUIO
Y MaTeMaTHYeCKUMH pacyeTaMy TOATBEPIWIN Tepenady HHPOpMaui B (U3NIECKOM BaKyyMe.
Bcest nnbopmanus, B T. 4. ¥ ICUXUYECKAst SHEPTHs, COOBITHS, BBIICISAIOT 3apsKCHHBIE YaCTHIIBI U
BBI3BIBAIOT «BO3MYILIEHUEY, OKPYKAIOUINX YaCTHLl (PU3NYECKOrO BaKyyMa, CO3/1aBast 3aBUXPEHUSL.
B pesynbrare nomydaercs mose, B KOTOPOM BPAIalOTCSI BOJHOBBIE MAKEThI AIEKTPOHOB U MO3U-
TPOHOB. BoTHOBBIE aKeTh B3aMMHO COIIACOBAHBI — 3TO U €CTh TOPCUOHHBIE NOJIs. Buxpu HecyT

nHGOPMALIUIO (CTPYKTYpPY YaCTHI]) CO CKOPOCTHIO 10° KWJIOMETPOB B CEKyHAy 110 pacueram [.H.
HIunosa u A.E. Akumosa. Mndopmarus pacnpoctpansiercs Bo BeenenHoii co cKopocThio 0ombliie
yeM ckopocTh cBeta B 10000 pa3. Buxpu, cTpykTypa 4acTull, pacipoCTpaHsIeTCsl B CyOCTaHIIUH
@B u B3aMMOJEHCTBYIOT IPYT € IpyroM, 00pasys y30psl HHTephepeKunu. Y30pbl UHTEphepeKInu
ecTh nH(pOpMalUs BCEX COOBITHI U 00bEKTOB BO BeeneHHOiA.

13



B. WN. TuxoHoB. «boxecTBeHHbIE OCHOBbLI CTPYKTYPbI MUPOYCTponCTBa BeceneHHom»

2.3. NoneBble CTPYKTYpbI BO BceneHHoM

Cyl11ecTBYIOT MOJIEBbIE CTPYKTYPbI JOKAJIbHBIE U HEJIOKAJIbHBIE, PACIPOCTPAHAIOIINECS BO
BceM npocTtpaHcTBe BeenenHol. OCHOBHBIE MTOJIEBBIE CTPYKTYPbI: TPAaBUTALIMOHHBIE, MATHUTHBIE,
NIEKTPUYECKUE, FIEKTPOMArHUTHbIE, TOPCUOHHO-UH(OPMAIIMOHHbIE, KBAHTOBO-BAKYyMHBIE.

1. I'paBuTanmonHoe mnose BceoOuiee Bo Bceenennoil. I'paBuTaniioHHoe moje HEBUIAMMO,
HEJb3s1 BOCIIPUHUMATD HEMTOCPEICTBEHHO, HO €CIIU MBI POHSIEM NPEAMET, Mbl BUIUM 3 eKT nazae-
HUS Ha 3eMi1t0. OCHOBHOE CBOMCTBO IPaBUTALMOHHOTO MO — NPUTSHKEHUE MaTepUaIbHBIX 00b-
ekToB BO Bcenennoii, umeromux maccy. Cuia rpaBUTallMd OMPEEISETCS Maccoil 0ObEKTOB U
paccTosiHueM Mexay HUMU. OCHOBHOE Ha3HaY€HHE I'PaBUTALMOHHOTO 10JIs1 — IPUTSKEHUE B IIPO-
CTPAHCTBE BCEX MaTepHUaIbHBIX OOBEKTOB.

2. DIeKTpOMarHUTHEIC OIS (IIEKTPUIECKHAE U MATHUTHEBIC TI0JIS ) PACIIPOCTPAHSIFOTCS B Cy0-
craHunu @B co CKOPOCTBIO CBETA M SABISAIOTCS YHHBEPCAIBHBIM PacpOCTpaHEHHbIMU BO Bce-
JICHHOW TIOJISIMH, BIMSIONIMMH Ha BCE OOBEKTHI M YACTHIIBL. DJIEKTPOMAarHUTHBIE MOJIST 00Ia1aroT
CBOMCTBOM TpaHC(OpMAIMK U Nepelaun IEKTPUYECKON I MarHUTHOU cuiibl (MoMmeHTa). [lpu
M3MEHEHUM MarHUTHOT'O 110JIs1, MTHOBEHHO MU3MEHSETCS dIEKTPUYECKHAE TapaMeTpPhl.

3. Undopmannonnsie monst. PaznuuHbie SKCIIEPUMEHTHI TOKa3alld, 4TO MPOCTPAHCTBO HE
MOXET OBITh YHCTBIM, OHO 3aIOJIHEHO (U3UYECKUM BaKyyMOM — 3TO CyOCTaHIUS — peajbHas
CTPYKTYpa, KOTOpasi HOCTOSIHHO B3auMOJeHCTBYeT ¢ Marepueit (AM). dusnueckuii BakyyM 3T0 HE
TOJIBKO ITPOCTPAHCTBO-BPEMSL, @ 3TO I10JI€ SHEPIUH BIIUSAIOIIEE HA TPOSIBIICHUE PA3IIMYHBIX CBOMCTB
yacTull. PU3nM4eCKnii BaKyyM SIBJIICTCS OTBETCTBEHHBIM 3a IIOJIHYIO COIIACOBAHHOCTH Ha BCEX
ypoBHsX BceneHHoil: KBaHTOBBIX 0COOBIX YAaCTHUIL U BCEX OOBEKTOB IPOCTPAHCTBA.
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KoHel o3HakomuTtenbHoro doparmeHTa.

Tekct npenoctabien OO0 «JlutPecy.

[IpounTaiiTe 3Ty KHUTY UEIMKOM, KYIIMB IOJIHYIO JIeraabHy10 Bepcuto Ha JlutPec.

Bbe3omacHo omnarute KHUTY MO>KHO OaHKOBCKOM KapToit Visa, MasterCard, Maestro, co cueta
MoOMIBHOTO TenedoHa, ¢ IIaTexHoro TepMunana, B caione MTC unu CsasHol, uepe3 PayPal,
WebMoney, Annexc.densru, QIWI Komenek, 60HyCHbIMM KapTaMH WU APYTrUM ynoOHbIM Bam
CII0COOOM.
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