KsanToBas Marus, Tom 9, Beim. 1, ctp. 1201-1234, 2012

«Kocmosornueckast @®u3uka» - HoBasi nmapaiurma u
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(ITonmyaena 29 HosiOpst 2011; onyonukoBana 15 saBaps 2012)

CraThsl IMOCBSILEHA H3J0KSCHUIO TJIaBHBIX IonokeHnii «Kocmonmornueckoin @POuU3MKM»,
IpenjgaraéMoid B KadyeCTBE OCHOBBI HOBOM HAy4yHOM MapaJurMbl, aJlbTEPHATUBHOU
CYIIECTBYIOIICH, TPeOyIOMIeHcs UIss CMEHbI MHPOBOCHPHATHS HaKaHYHE IPEICTOSIICTO
«[lepexona 2012». PazwsicHena cytb «llepexonay, BIMsSHUE MEHTAIBLHOM cepbl colmyma Ha
ero pe3ysibTaT, PacCMOTPEHa MpoOJieMa HCTOYHMKOB MCTHHHBIX 3HAHMM JJIS BBIPAOOTKH
aJICKBaTHOTO  COBPEMEHHOMY MOMEHTY MHUPOBOCHpHUATHA.  M31M0XKEHBI  OCHOBHBIE
npencraBinenus «Kocmonormdeckoit ®Ousmku» o0 Muposnanum, B3aUMOACHCTBHUSIX B HEM,
MH()OPMAIMOHHBIX ~ MAaTpHIIAX, CTPOSGHMM  aToMa,  paauoakTHBHOCTH.  OTMeueHa
MEPCIEKTUBHOCTh METOMOB (pu3uKd HMH(OPMAIMOHHBIX B3aUMOJCUCTBUN JUIS CO3IAHUS
HOBBIX TEXHOJIOTHI BO BCEX OTPACIIAX YEIOBEUYECKOM JEATETbHOCTH.

1. Heo0xonumocTs cMeHbl MUpoBocnpusitTusa HakanyHe «Ilepexona 2012

Ha wHpiHemHeM, 3aBepmiarolieM JTane CyIMIeCTBOBaHWS Hamenl «S5-1 WMHKapHaLWn)
YeJI0BEYECKOM IIMBWIIM3ALIMY HA TUIaHeTe 3eMJIsl, BCE €Ie COXPAHSETCS BO3MOKHOCTh EPECTPOUKH
CO3HAHMS colMymMa IyTeM (QOPCUPOBAHHON 3aMEHbl TOCHOJICTBYIOLIEH €CTECTBEHHOHAYYHOMN
napajgurMbl — ¢ HEJbI0 YCKOPEHHOH TpaHC(hOpMallui MUPOBOCIPUSATHS B COOOILIECTBE.

Bo3MoxHO, 3TO — mocneaHuil ImaHC Ui TMPUBEACHHUS OOIIECTBEHHOTO CO3HAHMS K
COCTOSIHUIO XOTh KaKOIo-TO COOTBETCTBUSI 3akoHamM Kocmoca — paau yBeIMYEHHs KOJIMYECTBA
IIpE/ICTaBUTENIEH COBPEMEHHOTO YEJIOBEUYECTBA, «IIPOXOAAIINX» Ha CIEAYIOIUN YPOBEHb Pa3BUTHUS
B nporecce npeacrosuero «Ilepexoma 2012».

B Hacrosiee Bpemsi yxe XOPOIIO H3BECTHO, YTO B MCTOPUU IUIAHETHI 3eMJsl Bce
MIpeIbIAYIIKE NOIBITKYA IBOJIIOLIMOHUPOBAHUS KYJIbTYp I0I00HOT0 THIAa OKAHYUBAIUCH HEYJA4HO:

«Ha 3emiie 1 10 Hac cyniecTBOBaIM YeJOBeuecKrue HUBMWIN3alMU. OHU TOCTUTIIN BBICOKOTO
TEXHOKPAaTUYECKOTO YPOBHS, NPU KOTOPOM UCIIOJIb30BAHUE CHJIBI B YrOAy 3JIbIM IIOMBICIAM
CTAaHOBUJIOCh POKOBBIM — LHBWIH3AIMM CAMOYHMYTOXKanuCh. Jlanee Ha pyuHax crapou
UBWIM3AIIMN BO3POXKIaIach HOBas, U Tak naiee» [1].

Takoll UTOT HPBOJIIOLMU B NPEABIIYLIUX LUKIAX SBISETCS PE3YylbTaTOM HECOOTBETCTBUS
CHeU(pUKNA CO3HAHMUS colMyMa, (OPMHUPYEMOIO TEXHOKPATHUECKUM THUIIOM IMBHJIM3ALHUH,
3axonam Kocmoca, perynupyromum Bee npoiecchl B Mupo3januy, BKIIIOYas U IpeonpeaeeHHbINH
AGCOIOTOM XO/1 HBOJIOLIMU YEJIOBEUYECTBA:

«Keiicu 00BsCHWI NPUYUHBI JIBYX NPEABIAYIINX YAaCTUYHBIX pa3pylleHUN ATIAHTHUIBI —
KoJutarnc nTyxoBHOcTU. HakaHyHe TpeThero M OKOHYATENbHOTO pa3pylleHus aetu 3akoHa OmHOro
3HAJIM U3 OMbITAa CBOMX IPEIKOB, Kakas cyabOa okuaaeT ux 3emiro. M Bce oHM ynuiM B pa3Hble
PETrHOHBL, B TO BpeMs Kak ATJIaHTH/Ia UCU€3Jia 33 OJIHY HOYb.

[IpencraBasiercss yOeQUTENbHBIM, 4YTO JUISl MOJAJEPKaHUS KOCMHMYECKOTO MOpsiiKa
HeoO0xoluMa U JocTaToyHa 0oJiee BHICOKas 1yXOBHOCTh OIIPEIEIEHHOT0 yKcia irojel. Huke atoro
MUHHUMYyMa MUp HEMHUHYEMO CKaThIBA€TCs K BOWHaM U katacTpodam. U ecinu mMbl He “niokaemcst”, TO
€CTb HE BEpHEMCS K JYXOBHOCTH, MHUpP HEMHUHYEMO MOJBEPrHETCS PaAUKAIbHOMY OYMILIEHUIO TaK,
9TOOBI MBI MOTJIM HauaTh BCE 3aHOBO Ha HOBOW MOPaJIbHON OCHOBE» [2].

Crnenyer HallOMHUTB, UTO «3emMJjisi ObUIa MPHUHSATA B KauyeCTBE IOJHOINPABHOIO WIEHA B
lamaktudeckyro denepanuo 5 mapra 1993 roma», MOCKOJIBKY «IMBWJIM3AIUAS 3€MJIM CTOUT Ha
nopore npeoodpa3oBaHuil B IUBUIM3ALUIO, COCTOSIIYIO U3 POJa aOCOJIOTHO CO3HATENbHBIX JIFOJCH.
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...Ilenp moapazymeBaeT co3aHMe Ha 3eMJle TaJlaKTHYECKOM YelOBEUECKOW KyJbTYpBI,
OJIHAKO, IMpeayCMaTpUBaeTCs, YTO O3Ta KyJbTypa JOJDKHA OBITh HECKOJIBKO H3MEHEHa, B
COOTBETCTBUU C IMEPBOM KyJIbTYpOM, MPUBHECEHHOM Ha Bally IUIaHETy BO Bpems Jlemypuu. Oty
KyJIbTYpY Ha3bIBaloT nuBmimMzanuei Jlupa/Cupuyc. Jta JIMHUSA Pa3BUTUS CUIBHO OTJIMYAETCS OT
KYJIbTYPHOU JIMHUU, UMEIOIIeHcs Ha Ballell miuaHere» [3].

OnyXxoTBOpEHHE COLMyMa CONPSDKEHO C M3MEHEHUEM €ro HJealoB U MHUPOBO33PEHMS, a,
CJIEJOBATENIbHO, C U3MEHEHUEM NPUHIUIIOB, METOAOJIOTHU U METOJ0B BOCIIUTAHUS U 00pa3oBaHMUs,
[I03TOMY B HbIHEIIHUN KPUTHUECKUA MOMEHT, OTNPEACIISIONINI NajdbHEHIIyI0 Cy 150y YeTI0BEYECTBA,
KpaiiHe HeoO0XOAMMO «...IpornaraHaupoBarh cobOmrogeHue 3akoHoB KocMmoca, pacrpocrpaHeHue
3HaHMW 0 3aKoHaX, W IJIaBHBIA 3aKOH, HA KOTOPOM 3MXKJIETCS BCe MHpO3JaHue — 3akoH Mepsi!
HmenHO cobmofieHre 3TOT0 3aKOHA MO3BOJUT COXPaHUTh IIAHETY OT HEOOPaTUMOI0 MCTOLIEHMS,
MMEHHO COOJIIOJICHHE 3TOT0 3aKOHa IO3BOJUT MPOOYKIEHHE CO3HAHUSA B KaXKJIOM 4YEJIOBEKE...
W3menenue co3HaHUs — BOT JIEKAPCTBO OT BCEX HamacTed — M OT BallUx OoOJIe3HEH, U OT
KocMuyeckux karactpod. Kaxaplil u3 Bac CBOMM CO3HaHUEM NPUOIMIKAET WK OTAAJISAET M0100H0e
npopouecTBoy [4].

W3 sx3ucTeHnnanbHoi gpuinocoduu N3BECTHO TaKOE ONpeAeIeHINEe rapMOHUU!

«lapmonuss — 310 wMepa beitua. Mepa — 23T0 TIIyOOKOE CHHaBSHCKOE TIOHSTHE.
JIpeBHEETUNIETCKUE >KpELbl, Kejlasg YIpaBisATh JApPEBHENH UUBUIM3ALUEl, BBIOPOCWIN MPUHIIMI
Mepsbl U3 TpeyrojapHuKa “ayx, Matepus u mepa”’. OHu yOpanu mepy, 3amndpoBanu 3Ty BeUlb U
OCTaBWJIM TOJIBKO IPOTUBOpEUHE JlyXa U MaTepuu. M BOT uepes3 3Ty MOJIAPHOCTH MPOUCXOAUT BCE
yIpaBiieHUE BHEIIHUM MHUPOM. Bce Bpemsi ecTb MPOTHBONOCTABIEHUS, HEYPaBHOBEUIEHHOCTH,
IIOTOMY YTO HET TPETbEW BEPILUHBI TpeyroiabHuKa. Mepa BbITHS — 3TO TO, YTO BO3HUKAET B TOUKE
LIEHTPA 3TOrO TPEYroJbHUKa» [5].

YnoMsHyTass CpOYHOCTH (POPMHUPOBAaHUS HOBOTO MHPOBOCTIPUSTHS — MHUPOBOCIPHITHS
TPETHEro ThICAYENIETHUs], CBA3aHa (KaK oTMeuanach B [6]), ¢ MPeACTOSIIMMU B caMOM OiMrKaiiieM
OyaymeM  KapIWHAJIbHBIMH  TpeoOpa3oBaHUSMH  Hamled  IUTAHETHI,  OOYCIOBJICHHBIMHU
raJJaKTHYECKUMHU TPOIIECCaAMH:

«enp myaHeTapHOW CHUCTEMBI, ABIDKYIICHCS UYepe3 Pa3lIMYHbIe YPOBHU SHEPreTHYECKON
TUIOTHOCTH, — CHOCOOCTBOBATh JYXOBHOW JBOJIONHMU B (UKCHPOBAHHOM MecTe. OKasbIBasiCh B
KOHLIE 1IUKJa, MOJAOOHBIE JIOASAM CyIlecTBa o0yiagatoT CBOOOAHOM BOJIeH, KOrja OHM OyayT
BBIOMpATh, IBUTATBbCA W3 OIHOM IUIOTHOCTH B JApyryto. llpm 3ToM HM TpemocTaBisieTcs
BO3MOJKHOCTh BBIUTH M3 IIMKJIOB PEMHKApPHALIMU M MIEPEUTH B OoJiee BBHICOKYIO cepy OBITHS, B TO
BpeMsi KaK JUTst 3Be€3/1 U TUIAaHET BPEMEHHBIC JIMHUH MTPOTPecca OTHOCUTEIHHO (PUKCUPOBAHBI.

Ceituac ConHeyHasi cCHUCTEMa NEpeMEIIacTCs Ha CICAYIOIINN Oojiee BBICOKHH YpPOBEHB
TUTIOTHOCTH B ["ajlakTHKe, 4TO 3aCTaBIsIET 30HY BOKPYT 3€MJIH ITEPEXOIUTh U3 TPEThEH MIIOTHOCTH (B
KOTOPOH MBI JKUBEM Ceiuac) B YETBEPTYIO — IO CYTH, CO3JlaBasi TO, O Y€M MOKHO JyMaTh KakK O
“mpocTpaHCTBEHHOM caBure’™» [7].

Orot «llepexom» sBHAsSETCS caMbIM TJIABHBIM COObITHEM 21-ro Beka, Ha UTOT KOTOPOIO
BIIUSIET cOCTOsSIHUE 3(pupHOro ruiaHa Bced COJTHEUHON CUCTEMBbI, BKIIIOYas U 3QUpPHBbIE CTPYKTYpPbI
BCET0 YEJIOBEYECTBA, YTO HEOJHOKPATHO MOAYEPKUBAIOCH B Psijie OCIaHUM:

«[InanerapHplil Arperop coeauvHsSETCs B €IMHOE 00pa30BaHHWE C CHUCTEMHBIM 3TPErOPOM.
Hacenenue npyrux miaHeT COJTHEYHOM CHUCTEMBbI (a OHA HAaceJeHa Ha TOHKUX IUIaHax) TOTOBUTCS K
MacHITaOHBIM IIEpeMeHaM, HO HauboJiee CyIeCTBEHHbIE IEPEMEHBI JKIyT 3eMII0. ITO OTOMY, YTO
AMEHHO 3eMJIst A0J’KHA BOCIIPHUHATH 3H€pr€TH‘I€CKHI>i HMITYJIBC Ha (1)I/ISI/IT-I€CKOM miade oT Benukoro
Hentpansunoro Connna Hame ["amaktuku. [Janee sToT ummynbsce nepeaaercs mo Beeil CotHeUHOH
cucreMe. IIpoBondmue CTPYKTYphl NPOCTPAHCTBEHHO-BPEMEHHOIO KOHTHMHYyMa IIPETEPIIEBAOT
M3MEHEHHUsI BCIEACTBHE NMPOXOKICHUS uepe3 (oTOHHBIA nosic. B gpoToHHOM mosice Bce sHEprum
NETOJISPU3YIOTCS Yepe3 COMPUKOCHOBEHUE C BBICOKOAHEPreTHUECKUMHU yacTuliamu [lepBo3ianHOTO
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Csera. DOTOHBI CyHIECTBYIOT Ha BCEX IUIaHAX MAaTEPHAJIbHBIX MHPOB, a B BOJIHOBBIX MHpax
CYIIECTBYIOT MAaTpHIIbl, TOTOBBIC HAIMOJIHHUTHCS MaTepualbHBIMH dYacTulamu CBerta. Takum
oOpa3oMm, Bce IMPOCTPAHCTBO MPOXOAMUT TMOATOTOBKY K IpOBeAeHUI0 (pa30BOr0 CIBUTa —
MOBBILIEHUIO COOCTBEHHOM 4acTOThl BUOpanuu ¢usndyeckoil Marepun COIHEUHON CHCTEMBI, U B
NepBYIo o4epesb 3eMuan» [8].

«CoBceM CKOpO, COJIHEYHAsi CHUCTeMa JIOCTUTHET caMoro LeHTpa ¢oToHHOro mosica. Bee
npouecchl Ha 3(QUPHOM IUIaHE JOCTUTHYT CBOEr0 MakCUMyMa. D(QUPHBIN IJIaH CTAaHET ONPEIENSTh
BCE, YTO MPOUCXOAMUT Ha ruiaHere. OCTaeTcss OYEHb MO BPEMEHHU I TOTO, YTOOBI XOTS OBl
MIOTIBITATHCS. BRIPOBHSATH MEPEKOCH B APUPHBIX CTPYKTYPAaX KaK BaC CAMHX, TaK U BCETO A(PUPHOTO
raHa. Eciim BBl HE 3aXOTHUTE cAeNaTh 3TO JOOPOBOJBHO, BAaC BBIHYAWT K STOMY CHTYalHs,
HETPEPBIBHO MEHSIOMIASICS, CETOHS — HE B JIYUYIIYIO CTOPOHY. A 9To OyHeT 3aBTpa, B OTPOMHOM
CTEIICHHU 3aBUCHT OT Bac!» [9].

«21-24 nexabps 2012 ronma muanera 3emutst Oyner npoxoauTs “KapauHainbHyro TOYKY”,
TOYKY BEPOSITHOTO BBIXOJIa B MHYIO peallbHOCTh. M OT TOTO, ¢ KAKUM MEeHTAJIbHBIM ITOTCHIIUAIOM
MOJOMIET OHAa K JTOM TOYKe, OyAeT 3aBUCETh Cyap0a ueroBedecTBA. CMOXKET 1M IIJIaHETa
“mepeiiti’”’ BoOOIIE, U “KyAa” MEPEUTH B YaCTHOCTH, 3aBUCHUT OT Bac. BpemeHu maso, HO ele ecTh
CHJIBI M CPEJICTBA Y YeJIOBEYEeCTBa, YTOOBI criactu ceds» [10].

enTpanpHoii 3agaueii (GopMHUpPOBaHUS aJEKBATHOTO JAHHOMY MOMEHTY MUPOBOCIPUSTHUS B
COIIMyME SIBJISIETCSI OCO3HAHME BE3/IECYIIHOCTH M mnepBudYHOCTU Co3HaHus AOCOJIOTa BO BCexX 0e3
UCKJIIOYEHHSI IIPOLIeccaX, CBEPIIAIOIINXCS B MUPO3JaHUH, IOCKOJIbKY BCE B HEM CBSI3aHO B €IUHBIH
y3eI1, HO CBSI3b 3Ta BBIABISETCS TOJIBKO Yepe3 UH(popmaironHsle nousatus. Bee ects UHdopmanus.
Bce nponunzano Muadopmanueii. Bee cymecTByeT u MmoxeT ObITh IpeodpazoBano B MHpopmanmro.

«HpopMalnoHHBIN MPUPOIHBIN (HAKTOP SABJISETCSI OCHOBHBIM M ONPEEIISET BCE MPOIIECCH
CaMOOpraHu3allud MaTepuu BO BceneHHOM; mpuueM 3HEPruM U MOJsl JH00ro MPOUCXOXKICHUS
TaKXKe SBIAIOTCS MaTepuanbHbIMU cyOcraHiusMu. Okpyxkaromas Hac Bceenennas ooOnagaer
MH(OPMALIMOHHO-PACTIOPSIIUTENBHON — CO3UJAIONIEH CHCTEMOM, JEeHCTBYIOUIEH C I[OMOIIbIO
BCEJICHCKOTO KoJa uHGpopMauud. OTOT KOJ  SBISAETCS CTPYKTYpPOH, cOCTOAIEH U3
UHTEPPEPEHIMOHHO-KOAUPYIOIUX UH(POPMAIIMOHHBIX MaTpPHILI, SHEPTrONOJIEBbIX U MaTepUaIbHbBIX.
Ha ocnoBe Habopa aXypHBIX MAaTpHI] 3TOM KOAUPYIOLIEH CTPYKTYpbl CaMOOPIraHU3YIOTCS H
KOHCTPYMPYIOTCSI B IIPOCTPAHCTBE 3auaTKU OyAYLIMX CAMOBO3HMKAIOIIMX CaMbIX HEBEPOSATHBIX U
pazHooOpa3HeixX hopm xu3Hu Bo Beenennoi» [11].

Kak ormeuanoce Hamu panee: «MHpopmanus — 3TO  COBOKYINHBIA  HPOIYKT
(YHKIIMOHMPOBAHUS CO3HAHMM Ha BCEX YPOBHAX B Mupo3gaHuu, 0OpU 3STOM 3HaAHHE,
npousBeaeHHoe Co3Hannem AOconiora, T.e. AGcontoTHoe 3HaHue, siBisercs Mudopmanueit ns
BCceX ypoBHell Mupo3naHus, paBHO KaK 3HaHUS, CYIIECTBYIOLIME HAa KOHKPETHBIX €ro ypOBHSX,
SIBJISIIOTCS MH(OPMAIIMEH JJIs BCeX HIDKenexaux ypoHeil B Mepapxuu Co3nanuii» [12].

«J1ns xaxx1oro Mupa npeonpe/esieHa cBosi nHpopMalys, KOTopas OrpaHU4YeHa 3a/1aHHbIMU
npeaenaMu J103BosieHHOCTH. MHdopmanus mnepemaercs Breicmumu YuuTensiMu W UMEET I€Jb
BBI3BAaTh KOHKPETHYIO HANpPaBJICHHOCTh TEUEHHUs MBbICHe... OmnpenereHHbII 00beM 3HAHUU
neperaeTcsi B MEPUOJbI, KOTOPbIE COOTBETCTBYIOT MO YPOBHIO PAa3BUTHUS MX DHEPIUU, T.€. JUIA
pa3HbIX NEPUOJOB Pa3BUTHS XapaKTepHa cBos uHdopmarms» [13].

O Ttakux orpaHudeHHsIX ToBopuTcsi W B [14]: «Jlms kaxgoro mupa CymecTByeT CBOS
crenuaibHas nH(opMalys, U OHa BBIJIAETCS HE Cpa3y BCsl WJIM KOMY YrOJIHO, a 110 Mepe pa3BUTHUS U
B ompeaeneHHOM 1mopsanke. Jns 3emun  cymecTByeT OTAesnbHas UHGOpMalus, KOTOpas
IpeHa3HayeHa TOJbKO Ui ee Mupa. M KakIplil yemoBeK MoIydaeT 3HaHUS OT Hee B COOTBETCTBUU
¢ co cBonM YpoBHeM pa3Butus. [loaToMy YpoBeHs 3emiid He pa3peniaeT 1aBaTh 4eJI0BEKY OOJbIIIE,
4yeM oH noHumaert. [lostomy obieBceneHckas nHGOpMaLUs SBISETCS A HETO 3alIPETHOI.

CnenoBarenbHO, MOAJMHHBIE 3HaHUS O MUpo3gaHHM, 3aKOHAaX €ro CyLIECTBOBAaHHUS U
pa3BUTHS, OCOOCHHOCTSIX 5BOJIOUMM Pazyma Ha pa3HbIX YPOBHSX, O MHOTOYMCIIEHHBIX
IUBWIM3AIUAX, Hacemssomux Beenennyro ([15]), o 3apauax 3eMHOT0O 4ejIOBEYE€CTBA U O Te€X, KTO
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KOHTpOJMpyeT W HampasiseT Hame passutue ([1, 13, 16, 21]) He MOTryT BO3HUKHYTh BHYTpU
IIPOCTPAHCTBA 3€MHOM LMBUIM3ALHH, OIPAHHUYEHHOTO TPEXMEPHOCTBIO, — HMX MOJYKHO ITOJIyYHTb
TOJIBKO C BBILIECTOSIIMX YPOBHEN:

«Kaxapiii MUpOBOW 00BEM, a, CIEAOBATEIBHO, U MUPO3JIaHUE, HAXOIATCS IMOJ] KOHTPOJIEM
VYopasienuss cBoero YpoBHs. Kaxnapiik Mup Bo3riamisercs pykoBojsdmumu - Cuctemami,
NpPUHAUISKAUUMU  €r0  00beMy, HO [IOJIYHAIOIMMU YKa3aHUs C BBILIECTOSILIEr0 YPOBHSL.
dakTuyecku J11000i 00beM MUpPA HAXOIUTCS O] ABOMHOM ONEKON: COOCTBEHHBIX YIPABICHUYECKUX
Cucrem aToro »e YpoBHs U BbllecTosero. [1oaToMy, CKOJIBKO MHUPOB, CTOJIBKO CYIIECTBYET U
PYKOBOJISAIIUX HHCTAHIMID [16].

®opmMupoBaTh HOBYKO €CTECTBEHHOHAYYHYIO MapaJurMy cJieayeT Ha OCHOBE NMOAJIMHHBIX
3HaHUN 00 OKPYXKAlOIIeM MUPE, OTIMYHBIX OT T€X, KOTOPHIMU PACIHOJIaraeT COBPEMEHHAsi MUPOBas
Hayka — OeccuiibHas Iepe]] yIOMSHYTHIM IJIaBHBIM BbI30BOM 2 1-ro Beka. bazupytomascs Ha MeToze
MaTepUATTUCTUUECKON JHUaJICeKTUKN 3€MHasl HayKa HE B COCTOSIHUM HU CIIOCOOCTBOBATH MOJATOTOBKE
yeyioBedyecTBa K npenacrosiemy «llepexony», HU gaxe 0ObSICHUTD €ro CyTh U IIPeHa3HAYEHUE — B
CHJIYy HEBO3MOXHOCTHU IOCTH)KEHHUS €10 PEaJbHOCTH, BBIXOJAIIEH 3a PaMKH TPEXMEPHOIO MHUpa
IJIOTHOM MaTepHuH, 3HAHUE «3aKOHOB MPUPObI» KOTOPOIO OHA OTPAXkKaeT.

B pabore [17] II. T'ycmsap, xapaktepusysi COBPEMEHHOE COCTOSSHHE MHUPOBOM HAyKH,
HarJIIHO IEMOHCTPUPYET €€ «JIOCTHKEHUS»:

«...COBpPEMEHHas HaydHas Mapaaurma, uzydaer okoyio 1% ot Bceilt marepum BceneHHOM.
Octanbubie 99% - TemMHas Matepusi U TeMHas 3Heprus. Yto oHu co0Oil MpenCTaBiIsgIOT, HE MOXKET
ckazarb HUKTO. [lo3TOMy UM Ha3bIBalOT WX TEMHBIMHM, YTO OHHU MPOSIBISIOTCS HEBUAUMO U
HenoHATHO. Her naxe mnpuOIM3UTENbHONW BEPCUM TOTO, YTO CKPBIBACTCS 3a 3TUMHU JABYMS
SIBJICHUSIMHU.

Ho 310 nonoBuHa Oezibl COBpeMEHHOM napagurMel. J{eno B ToMm, 4TO HETEMHOE BEILIECTBO Ha
99,9% cocrost u3 3Be3mHOM Tmasmbl. W tompko 0,1% BemecTBa HaxXOIUTCS B TBEPIOM,
ra3000pa3HOM M KUJKOM COCTOSTHUU.

...Y (uU3MKOB HET HHUKAKUX TEOPETHUECKHX MOJeiel Iuta3Mbl. A Te, 4YTo ObUIH,
pa3pylIWIMCh TPU TEPBOM K€ CTOJIKHOBEHHHM C peaibHOM masmoil. M3 dero ciemyer, 4To
COBPEMEHHAsi HayyHasi TEOpusi ONUCHIBAET (C OOJBIIMMU MOTPEIIHOCTIMU M OTKIOHEHHUSIMH)
tosbko 0,1% ot 1% matepun Hamiero Mupa. A CKOJIBKO 3TO B pe3yibTaTe? JTO 0JiHA CTOTHICSYHAS
nosis Bceenennoit. Baymaiitech B oty mudpy. Bce HOOeneBckue npemun, Bce y4eOHUKH, BCE
JicCepTalK, BCE MHCTUTYTHI U J1a00PaTOpUH BCErO MHpPA MOTYT TEOPETUUYECKH OOBSCHUTDH YTO-TO
TOJMBKO O HHMuUTOXHOW mgone marepuu — 0,001%. W Bcs nHama “KoposieBckas paTh’ MOXKET
[I0XBACTAaThCs KAaKMM-TO TaM IOHUMAHUEM M JIOTUYHBIM ONHUCAHUEM TOJBKO HHUYTOXXHOU J0JIH
Hamero mupa. A 99,999% wmartepun BceneHHOUM a1 HayKM — MOJHBIA TYNUK M HEMOHSTHAs
001acTb».

Becema karteropuuen m [I'. IIIumoB, BbICKa3blBasi MHEHHWE O COCTOSIHUM COBPEMEHHOM
(bu3uKY, SBISIONIEHCS OCHOBOTIOATAIOIIEeN HAYKOH JIsl BBIpaOOTKH MapaJurMbl:

«Haunnas ¢ 70-x rof0B, HayKka HE MOPOJUIIA HU OJTHON HOBOM pa3pabOTKH, CONIOCTaBUMOM C
J1a3epoM, TEHETUKOMN WIH I€PHON SHEPreTUKOM.

CoBpemenHast ¢u3uka OosbHA. 3acTOl (PU3UYECKOW MBICIIM — OCHOBHAs IMpUYMHA €€
6one3nu. Ilocne 1915 r. He co3naHo HU OHON QyHIamMeHTanbHON Teopuu. PaboTa TeopeTUKOB ¢
TE€X BPEMEH M IO HACTOSIIEEe BpeMs CBeslach K pa3paboTke (1moiy) ¢yHIaMEHTaIbHOW KBAaHTOBOM
TEOpUU U (PEHOMEHOJIOTHUECKUX, IIOATOHOYHBIX TEOPHUl, UMEIOIIUX MTPEeIBApUTENbHBIN XapakTep. B
COBPEMEHHBIX TEOPETHUECKHUX HCCIEOBAHUSAX HAIpaBJICHHWE 3aJal0T MATE€MaTUKH, IUI0XO
OpHEHTHpYIOIHecs B mpooOnemax ¢u3uku. Pe3ymprar 3TUX ycwimid TakoB: 3()(PEKTUBHOCTH
Hay4YHBIX HCCIEJOBAaHUI CTPEMUTCS K HYJIO, @ UX CTOMMOCTb CTPEMUTCS K OECKOHEYHOCTH.

OKcriepuMeHTallbHasg  (U3MKa TEepenojiHeHa AaHOMaJbHBIMU JAaHHBIMHM, HayuHas C
KOCMUYECKUX HKCIEPUMEHTOB U KOHYAas HEOObIYHBIMU 3((HEKTaMU B YCKOPUTENSIX dJIEMEHTapHbIX
yacTull. AHOMAaJIbHbIE SKCIIEPUMEHTHl HE MMEIOT (yHJIaMEHTAJIbHOIO OMHCAaHMs. BoNbIIMHCTBO
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TEOPETUKOB I “00BACHEHHS PE3yJbTaTOB HAOIIOACHUI UCIIOIB3YIOT TTOATOHOYHBIE TEOPHH, YTO
CBUJETENLCTBYET JIMOO 00 MX NOJHOM HENOHHWMAHUU MPOUCXOJALIEro, JUO0 yKa3bIBaeT Ha HUX
KOJUIEKTUBHBI 3roM3M, MO3BOJSIOLUN 00ecrednTh cedsd U CBOE OKPYKEHHE MaTepualbHO, B
yiepd uctuHe. ['aBHBIM B (DU3MKE CTAHOBUTCS TOT, KTO TPAaTUT HA CBOM «HAy4YHBIE MPOEKTHD»
00JbI1Ie OOLIECTBEHHBIX JIEHET. DTO MyTh B HUKYy1a» [ 18].

O HeoOX0IMMOCTH KapAWHaJIbHBIX IEPEMEH B COBpeMEHHOHl Hayke rosoput u 0. H.
Yepeauuuenko [19]: «PanaTuueckasi Bepa U WIO0JONOKIOHHUYECTBO POJAHHUT HAIly TEHEPELIHIO0
aKaJIEMUYECKYI0 HAyKy C si3bl4ecKoi penurueid. Ho rapmoHnyeckoe <...> pa3BUTHE HEBO3MOXKHO
0e3 paspylleHusi CTapblX CTEPEOTHUIIOB HAa OCHOBE IIyOOKOrO IMO3HAHUS MYIPOCTH M OIIbITa
MPEIECTBYIOLIUX TOKOJICHUI».

HToroByro OILIEHKY BO3MOYHOCTEH TIOCHOJCTBYIOLIE B COBPEMEHHOM COOOLIECTBE
€CTECTBEHHOHAYYHOU Mapagurmsl, gaet 1ot xe I1. I'ycmsp:

«Tak 4TO X€ MOXEeT OOBSICHUTH JIOTUYHO coBpeMeHHass Hayka? OHa MOXET OOBSICHHUTH
JIUIIb 3aKOHBI CYILIECTBOBAHUS HEOOJbLION yacTu Hamero mupa. Kakoit HeGonbmoi? ... 9To Bcero
mamb 10™*° ot 06bema Bcero mpocTpaHcTBa. A B IPEABLIYIIMX PaGOTaX MBI MOKA3QJIH, UTO M OT
3TOT0 KPOIIEYHOT0 KyCOUYKa COBPEMEHHAas Mapajurma TEOPETUYECKH MOKET OOBICHUTD JIUIIb OJIHY
MUJUIMOHHYIO 4YacTb. M1 0 yem Ham 310 roBoput? [la o ToM, 4TO COBpeMEHHasi HayKa 3aHMMaeTcs
JUIIb TE€M, YTO BUJUT MOJ (poHApeM CBOell TEOPHUM, BCE OCTAJIbHOE JUIs HEe HE CYLIECTBYET B
npuniume» [20].

[IpuHnMnManbHas HEBO3MOXKHOCTb MOCTHKEHUSI OObEKTUBHONW PEaJbHOCTH 3€MHOM HAayKOM
pazbscHsieTcss B [21]: «...mojenka 4enoBEYECKOro MO3ra, MMeHyeMas HayKoH, Bcerjga Oblia
JIOCKYTHBIM OJIESIIOM M HEU30€KHO OCTaHETCsl TAKOBOIA.

...4mo ecms 3nanue 6006we? 3HaHNE — 3TO TO, YTO MOXKET MOCTUYb MO3r. Kak orpaHuueHa,
OJIHAKO, CIIOCOOHOCTh HAILIEr0 MO3ra K IOCTIKEHHUIO, MPOSBISIONIAas ce0sl MCKIOYUTEIBLHO B
KECTKUX paMKax IPOCTPAHCTBA M BPEMEHU. YK€ BEYHOCTb U IOHUMaHUE OECKOHEYHOCTH
HEJOCTYIHBI /711 4EJIOBEYECKOI'0 MO3ra.

..."Tak, HesITenpHOCTb MO3ra, KpaeyrojbHOro KamMHS M HMHCTPYMEHTa HAayKH, BecbMa
HEIOJIHOIIEHHA, U HBIHE OTPAaHUYEHHOCTh 3Ta €CTECTBEHHBIM 00pa30M paclpoCTpaHsIeTCs Ha M0k
€ro TPYyAOB, TO €CTh HA BCe OTPACJIM HAYYHOI'0 3HAHUMA. A 10CEMy — HayKa BIIOJIHE ITPUT0/IHA KaK
MIpEeMHHMIIA Ui JIy4LIero MOHMMAaHus, KiIaccu(UKaluu U YHOpPAJOYMBAaHUSA BCEro TOrO, YTO OHA
[I0JIy4aeT B TOTOBOM BH/JIE OT MpeALIecTBYIoIEel eil cosuaarenbHoi Cuibl. OHaKo OHa HEU30EXKHO
TEPHUT KPYLICHUE MPHU MONIBITKE BO3BECTH ce0s caMO€ B paHI PyKOBOJUTENS MM KPUTHKA, MOKa
OHa MO-TPEKHEMY TaK KpPENKO MNPUBS3bIBACT ce0sl K pacCylKy, TO €CTb K CIOCOOHOCTH MO3ra K
nocTwkeHuto. [lo 370l mpuynHE 4yenoBEYeCTBO, CTOSIIEE HA IOYBE YUYEHOCTH, OyJIeT M BIpPEIb
MPUBSA3AHO K YACTHOCTSIM.

OrpaHn4eHHOCTh YPOBHS 3HAHUI COBPEMEHHOTI'O 4YejoBeuecTBa otMeyaercs U B [13]:

«Ecnu ke roBopuTh O HACTOSIIEM YPOBHE NMOHMUMAHMS YEJIOBEYECTBA, TO OHO CTOMT €Ille
JOCTaTOYHO HU3KO B Pa3BUTHH U MO3TOMY CIIOCOOHO BOCHPHUHSATH JIUIIb TOJBKO MSATh MPOLEHTOB
HCTHUHBI “OT CTONPOLIEHTHOTO 3HaHUs Harero YpoBHs™” 0 BCeoOBbEeMITIONIEM MTOCTPOCHUH MHUPAY.

B [22] coobmaeTcs: «Bcenennas He SBISIETCS HM MEXaHMYECKOM, HU MarundecKou, OHa eCTh
TBOpPEHHE pa3yma. ...BceneHHas BCeNeHHBIX IUIAHUPYETCS, CO3/AeTCs U YIPABISAETCS pPa3zyMOM.
OpHako OOXECTBEHHBI MeXaHU3M BcCelneHHON CIUIIKOM COBEpUICHEH, 4YTOObl KOHEYHBIN
YeJIOBEYECKUI pa3yM, C MOMOILBIO CBOMX HayYHbIX METO/OB, MOT 3aMETUTh XOTSI Obl HAMEK Ha
npeoOnaganue OeCKOHEYHOro paszyM. MO0 3TOT co3uaaromiuii, yHIpaBiSIFOIIMA U BCEepKalluii
pa3yMm He SBJIIETCS HU MaTepUaJbHBIM pa3yMOM, HU Pa3yMOM CYILECTBA; OH €CTh TyXOBHBIA pa3zyM,
NEUCTBYIOLIUI Ha YPOBHSIX. .. 00KECTBEHHOU PEaIbHOCTUY.

[Tosromy BbIpa®OTaTh MHUPONOHHMMAaHUE, KOTOpoe Tpeldyercs [Uii COBPEMEHHOMIO
HUCTOPUYECKOTO MOMEHTAa, BO3MOKHO JIMIIb Ha 0a3e 3HaHUM, coJep)Kallexcs B HCTOYHHUKAX,
TPaJMLIMOHHO OTHOCHUMBIX K J30TepHUYecKOil HayKe, KOTOpas «eCTh COBOKYIHOCTb 3HaHUI
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NpEeNbIAYIINX PEUHKAapHAMM Halled 3eMHOM LMBWINM3ALMUU (€CTECTBEHHO, U JIPYTUX TOXeE),
otoOpaxeHHbIX B MHpopmarmonnbix [Tonssx Mupo3ganust.

...B HacTosmuil MOMEHT 3aKaHYMBAET CBOE CYLIECTBOBAHUE 5-s1 MHKApHALUS [IUBUIN3ALUU
3emnu. [lpenpinymiee Hame IUIaHETApPHOE BOIUIOMICHHE — UMBWIM3ANUSA ATIAHTHIABI, 4-5
MHKapHAIUs 3aKOHYMJIAch AaBHO, HO HH(pOpMaLus 000 BceX HApaOOTAaHHBIX 3HAHUIX COXpaHMIACh
B HMudopmannonneix Ilonsx, U, HeCMOTps Ha MOUIHbIE YY)KEpPOJHbIE OJOKHMPOBKH, BCETJa
HaXOJWINCh “yMeJbIlbl”, CIIOCOOHBIE MOJb30BAThCS 3TOM MH(OpMalUei. DTU 3HAHUS U JIETJIH B
OCHOBY 330TE€PUKH. D30TEPHKA MOIpa3yMeBaeT MHOTOTUIAHOBOE 3HaHUE» [23].

K I/IH(bOpMaI_[I/II/I TAKOro poaa OTHOCATCA 3HaHUWA, IMMPCACTABICHHBIC B COBPCMCHHBIX
uccnenoBanusax . Yunkoka (cepust «COmmkenue», [24]), B padorax rpymnmsl J[. Dnkunca (cepus
«3akoH OmHOTOY, [25]) ¥ B L1IETIOM pslie APYTHX MOAOOHBIX MyOIUKAITHIA.

B oTHOmeHun ymnoMmsHyThIX HpeacTOSsIIUX coObThil [[. Dnkunc B paborte [25] mpuBoauT
Takue KOHKpeTHbhIe cBeneHus: «Bo BcenenHoit wuMeercs BOCeMb “UCTUHHBIX — IIJIAHOB
CYyLIECTBOBaHUS (KOTOpbIE OOJBIIMHCTBO HAa3bIBaET ‘“U3MEPEHUSIMH’), IMOCPEIACTBOM BHOpaluu
opraHu3oBaHHbIX B OKTaBy (@HAJOTMYHO OKTAaBE 3BYKa WM LIBETOBOMY CIEKTPY paiyru), Ile
pelapnyo  poiab urpaer reomerpus. Ceiyac UMeeTCs HEOCIOPUMOE MaTeMaTHYecKoe U
¢buznyeckoe CBUJETENLCTBO, YTO BCE OOCTOUT UMEHHO TaK... ['ajlakTuka AeTUTCs Ha “TpeXMepHbIe
cnupayi’ pa3HBIX 00JIaCTEeH SHEPreTHUECKON BHOpAIu; U MOCKOJbKY Hama CoJiHeuHas cucTeMa
nepeMenaeTcsi U3 0JHOM 00JacTu B JPYrylo, IVIOTHOCTh OKPY)KAOIIeld SHEpruu OyAeT MEHAThCS,
nocturasi KynbMuHauu B 2010-2013 rogax».

06 sToMm xe coobmraeT u 1. Yuikok B [24]:

«B paborte n-pa Anekces M. [ImuTpueBa u Ap. y HacC UMEIOTCA (PU3HYECKUE HAOTIOACHUS
Bceld COJTHEYHOM CHUCTEMBbI, IpEAIoJiaraioliue, 4To Mbl JBHXKEMCS B 00JacTh 00jiee BBICOKOM
SHEPreTUKU B TaJIaKTUKE; M BCE MPU3HAKM YKa3bIBAIOT HA TO, YTO OTU BIMSIHHS HENPEPHIBHO
ycuinuBawTesd. JIuyHoe wuccienoBaHue T-HAa YWIKOKa IO3BOJISIET BbICKa3aTh yOeAUTEIbHOE
npenanosioxkeHue, uro [l‘ajakTuka rapMOHMYECKH JAenuTcss poBHO Ha 8.640 “BTOpuYHBIX
SHEPreTUUYECKUX PErHMOHOB, KaXIbl M3 KOTOpbIX Hama CoJiHEeYHas CHUCTeMa MPOXOAUT POBHO 3a
25.920 ner. Ilocne OKOHYATENBHOIO 3aBEPUICHHS COJIHEYHOIO/TPELECCUOHHOT0/TalaKTHYECKOTo
nukima B koHme 2012 roma 3emist Oosibllie HE OCTAHETCS IUIAHETOM TpeTheil muioTHOocTH. OHa
3aBepmkT cBoit 75.000-meTHU TIeproa, cocTosImuid u3 Tpex “riaaBHbIX 25.000-IeTHUX ITUKIOB” B
TPEThEM U3MEPEHUHU U CIBUHETCS B YETBEPTOE U3MEPEHUE).

2. OcHoBHBIE MoJ0kKeHus «KocMostornueckoi Puznkm»

Lenbto Hacrosimieid pabOTHI SBISETCS O3HAKOMIIEHHE C TIJIABHBIMU  IIOJIOXKEHHUSIMU
«Kocmomnornueckoir @usukm» (mpenjaraeMoil B KaueCTBE OCHOBBHI HOBOW €CTECTBEHHOHAYYHOM
napajgurmbl), B KOTOPOH Hapsiay ¢ 0000IIEHHEM U Pa3BUTUEM PsAJla U3BECTHBIX KOCMOJIOTHYECKUX
MIPEJICTABICHUM, COJIEPXKALIUXCA B PA3IUYHBIX <«A30TEPUUYECKUX» MCTOYHHMKAX, H3J1ararTcs
COBEPLICHHO HOBBIE MOJIXO/IbI.

PazpabGareiBaemass B «Kocmonmorumueckorr ®usumke» ([12, 26, 27, 28]) Tteopus
Nudopmanmonnoro ITloms Mwupo3mganus MO3BOJIIET MOHSTH CYTh TaKHX TMPEICTABICHHUM, Kak
«BaKyyM» U «3(hup», YSICHUTh IPUHLIMIIBI CyIIeCTBOBaHUS Mupo3aaHus Kak elMHON MHOIOMEpPHOM
HMepapXu4eCcKOl CTPYKTYphl, OCHOBaHHOW Ha CBs3M Bcero Cymiero B enuHoM MudopmanmonHOM
[Tone, nopoxxnaemom Co3HanueM AOCOIOTA.

OTO0 — HOBEHIIMHA YpOBEHb 3HAHWM, OMUPAIOLIMICS HA Ty K€ JPEBHIOI METOJ0JIOTHIO
MO3HAHMS, ONPEIEICHHYI0O HaMH Kak «MeTa-auaiektuka» ([29]), sBISIONIytocs OCHOBOM
930TEPUUECKON HAYKH, MPEACTABIICHUS KOTOPOM HIMPOKO MCIIOIb3YIOTCSA B HacTOsIIEH padoTe.
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Ctpykrypa ypoBHeii Mupo3nanusi

«Bce name mMuposnanue o01a1aeT MHOTOMEPHOM CTPYKTYPOU MOCTPOEHUS: OHO COJEPKHUT
OTPOMHOE KOJIMYECTBO MHPOB, CYIIECTBYIOIIMX B Pa3HbIX BPEMEHHBIX KOOpJAMHATAX W
OTHOCHUTEJIbHO HE3aBUCHUMBIX JApPYyr OT Jpyra, HO OJHOBPEMEHHO OOBEIMHEHHBIX B 00IIEM
oprauu3sme EcrecTBa B eIuHOE 1€J0€, B pe3yjabTaTe 4Yero BCE HX YacTHble (DYHKUIUU
B3aMMOYBSI3aHBl OJIHOM I1eTbI0 — oO0ecrneuyuTh HOopMaibHOEe (yHKIMOHMpoBaHue Ero oobmero
ObbeMma.

...Ilogo6GHOE moCTpoeHNE MUPO3AAHUS HE SIBISIETCS IPOU3BOJIBHBIM M CaMOOOPa3yIOIIMMCSL.
Bce mMHOrooGpasue CTpyKTYpHBIX KOMOWMHAIIMH MHUPOTOCTPOEHUS pa3padOTaHO CIEUaTbHBIMU
Breicmiuvu Koamummsimu u ipeactaBisieT co0oit BEICOKOA(G(HEKTUBHYIO CUCTEMY SHEPTETHUYECKOTO
KOHCTPYHPOBAaHUS, TaK KaK Ka)KJ(blii MUp — 3TO, MPEXKJI€ BCErO ONPEENICHHBIN TUana3oH 4yacToT.

Bce B xocMoce ecTh sHEprus.

...DHEeprust — 3To 0COoObII BUJ MaTEpUU, KOTOpPask MOKET CI'YIIAThCsl IPU OJHUX YCIOBUAX U
paspexxarbcs MpHU JIPYrHX, MOKET KOHIIEHTPUPOBATHCS U ObITh BcempoHHUKaromieil. 1 uem Bie
OpraHu3alys SHEPruy, TEM OHA TOHbILE U TIy0Ke MPOXOIUT B JIH0ObIE Npyrue GopMbl. DHEPIUs —
9TO OECKOHEYHAas JIECTHMIIA NEPEXOJHBIX COCTOSIHUM MaTepuu, riae (pyHIaMEeHTOM ee SIBJISEeTCS B
HIDKHEM JIMalia3oHe 4yacToT rpylas ¢u3uueckas Marepus, a B BEpXHEM JUala30He — BbICIIEE
cocrosinue Jlyxa, nyxoBHas marepusp» [13].

«OBOJIONNST SHEPTUHM 3aKitouaeTcs B TpaHchopmanuu ee KadecTB. [lpu HakoruieHHH
OTIPENICICHHBIX BEIMYMH OJHM KadyeCcTBa TEPEeXOIIT B JPYrue, W OTO TMPOJOIJDKACTCS 0
OeCKOHEYHOCTU. JTOMYy HeT mpezaena. I He OyaemM roBOpUTh O BCSKUX BOJHAX M KOJIEOaHUSX
SHEPTHH, ITO BCE OUYCHD JTAIEKO OT UCTUHBI. DHEPTHIO YEIOBEKY HAJ0 U3Yy4YaTh €Ile U U3ydaTh, HOO
OHa HMMEET OIPOMHOE KOJMYECTBO BCEBO3MOMKHBIX XapPAKTEPUCTHK, HEM3BECTHBIX YEIIOBEKY, U
KOTOpBIE MOSBISIOTCS y HEE B XOJ€ 3BOIOIUN» [14].

Kak ykaspBaioch B [12], B o00mmx ueprax Kaprurna Muposnanus uzoOpaxkaercs
CJIEIYIOLIUM 00pa3oM:

OcHoBoit Mupo3nanus sBisiercss [IpocTpaHcTBeHHast pellleTka, MPOHMKAIOIIas 4epe3 Bce
U3MEpEeHUsT U BCE BPEMEHA, KOTOpas CTpOUTCs Ha Oaze MarTpuyHOro HOTEHUUAIBHOIO TOJS,
npecTasistoniero seipaxxenne Hamepenust camoro TBopua, T.e. Co3Hanue AdcosntoTa.

MatpuuHoe nojie noposxaaet s3Hepruro0 CoTBOpeHusi, KOTopasi, HUCXO/ Ha HIDKEJIeKalue
(MMeromKe MEHBUIYI0O MEPHOCTD) IUIaHbl pacciauBaeTcs, Kak OyATO IpOXOJs uepe3 Mpu3My, Ha
BECH CIIEKTP DHEPI'Hii, BO3MOKHbBIX B MUPO3/IaHUU.

Best cOBOKYNHOCTB AHEpruii, KOTOpble MOTYT OBITH HpPOSIBJIEHBbI HAa BCEX IUIaHAX ObITHS,
coctasisieT Matpuunoe nosie 1 KanuOpoBouHyO CETb.

OcHoBHbIMU 3HEprHsiMU B Muposaanun ssisitores ([30, 31, 37]):

1. Oneprust Co3nanust AOcoJiora.

. Dueprust COTBOpEHHUs — OJJHA U3 dHEPruil MbIcenoss — noJsisi BEIYUCICHHUS.
. [lcuxuueckas sHeprus — emie oJHa SHeprusi MeHTaIbHOro MjiaHa ObITHS.

. DHeprust ACTpajbHOTO IJIaHa.

. DupHas sHEprus.

. DIIEKTPOMArHUTHbBIE U3TYUECHHUS.

. Kunetrnueckas u temnoBas sHeprus.

Mex 1y STUMH SHEPrUsIMU HET YETKOTO pa3rpaHUyYeHUs], OJUH €€ BUJ] IEPEXOTUT B JAPYroi,
3TO MPaKTUUYECKH HEMPEepbIBHAS IlIKaJIa.

Bce Muposnanne coznano Dueprueit CoTBOpeHHS.

Bces marepus ectsb ee yrioTHeHHas popMa.

NN BN
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MarpuuHoe nmoJe

«Co3HaHue ecTh IPUUMHA CYILIECTBOBAHUS BCETo Cyllero Bo BeeneHHON U ABMXKYIIAs cuiia
BCEX IPOLIECCOB, B HEll mpoucxoaamux... Co3HaHHe HE €CTh MaTepualbHasi CyOCTaHLIMSI, HO 3TO U
He ’HepreTuyeckas cyocranuus» [31].

Co3HaHue mpencTaBisieT coOol mMoTeHuManabHOoe MaTtpuyHoe mone, (opmupyrolee
MIPUYMHBI, ¥ 3TOT MPOLIECC BBI3bIBAECT HAa MaTepUaIbHBIX IUIAHAX JBUKEHUE MAaTEPUU U SHEPTHUU I10
MaTPUYHBIM CTPYKTYpPaM.

OObscHEeHHEe CYMIHOCTH MAaTpUYHOrO NOTEHLUUAIbHOIO TMOJI, KaK BBIPAXKEHUS CMbICIA
«Hamepenus: AGcomtora», MoxxHo Haiitu y T. 3axapoBoii B pabote [32], e oHa, cchutasich Ha E.
I1. bnaBarckyro, OTMeUaeT:

«Yto06bl MpHOOpECTH HOBBIE 3HAHMS M SHEPTUI0 U MEperTH Ha OoJiee BBICOKHI YPOBEHb
pazButus, Co3garenb [TOJDKEH MEPUOJUYECKH MepexoiauTbh u3 AOcoioTa B COCTOSHHE
nposiBiieHHOM Bcenennoit. M mpoucxoaut 310 moj BiusHUEM rioOanbHOM CyneprnporpamMmsl
AOcoiroTa, KOTOpas Ha3BaHa “)KEJIaHHUE CYIIECTBOBAThH .

[Ipuunnel “CymiecTBoBaHMS” O3HAYalOT HE TOJbKO (DM3MYECKUE IPUYUHBI, W3BECTHbHIE
HayKe, HO MeTapu3UYeCKue NPUUYUHBI, U3 KOTOPBIX IJIaBHOW SBIIAETCS KEJIaHUE CYIIECTBOBATD.
XKenanue cozHaTenbHOW MKU3HU BBIABISETCS BO BCEM, OT aTOMa JI0 COJHIA, U €CTh OTPaK€HUE
boxectBeHHOW MpbICnu, YCTpEMJIEHHOW K OOBEKTHBHOMY CYIIECTBOBAaHHUIO, K 3aKOHY, YTOOBI
Bcenennas cymectBoBana. McTuHHas mpuyuHa 3TOro MpEeaNoaraéMoro >KelaHus, TaK K€ Kak U
BCEr0 CYIIECTBOBAHUS, OCTAETCA HABCErJla CKPHITOM, M €€ MepBble dMaHallMU SIBJISIIOTCS CaMbIMU
COBEpPUICHHBIMU a0CTpakUMsIMH. OTH aOCTpakUM{, B CHIIy HEOOXOAMMOCTH, IOJIKHBI OBITH
MIPEANOCIaHbl Kak NnpuuuHa MarepuanbHO BceeneHHo#, KOTopas NpeloCTaBiIsAeTCs YyBCTBAM M
paccyaKy, U JOJDKHBI JIEKaTh B OCHOBAHUMU BTOPOCTENEHHBIX M IMOJYMHEHHBIX cuil llpuponsl,
OYEJIOBEUEHHBIX U MOYUTAEMBIX, Kak “bor” u “boru”, HapoJHBIMU MaccaMM BCEX BPEMEH.

Cnenyer uMeTh BBUIY, 4TO MaTpuuHOE II0JI€ MPEACTABISET TOJBKO CaMy JHEPrHUI0
CoTBOpeHus:

«MarpuuHasi CeTb €CTh CTPYKTypa TOJbKO II0JIEBAs, OHA HAIoOJIHAETCS HHGOpMaIei,
KOTOpas B JAJIbHEHIIIEM CO3/a€T Ha OCHOBE ATUX MAaTPHIL BCE SHEPTHH HA BCeX TutaHax» [31].

KaauOpoBouHnas ceTb

KanubpoBounass cerb (oHa ke IlpoctpanctBenHas pemerka, Kocmuueckas Cerb,
VYuuBepcanbHas Kocmuueckas Pemierka) ecTs nepBasi cTylneHb NposiBIeHUs MaTpUyHOro moJis u
SIBJISIETCS] OCHOBHOM CHCTEMOM BCETO IPOSBIICHUS HA BCEX IIJIaHAX.

«Kocmuueckas Cetb mpeacTaBisieT co00il BCIO sHEpruto BeeneHHo# B cOaTaHCHPOBAaHHOM,
OOHYJICHHOM “‘HYJb-COCTOSIHUH » [34].

Ecan B MaTtpuyHOM 110JI€ COIEPKUTCS BCE B BUPTYAIBHOM COCTOsIHUM, TO B KocMuueckon
Pemerke coaepKUTCs «IIOYTH BCE» B MOTEHIUAIBHOM COCTOSIHUU. DTO pa3iMyue BUPTYaJbHOTO U
MOTEHIMAJILHOTO COCTOSIHUSI MPUHLIUIIUAIBHO: BUPTYaJIbHOE COCTOSIHUE MIPEIoJIaraeT IposBiICHHE
TOJIBKO B CJIydae HaIllOJHEHMsI 3TOTO SBJICHUS WIM 00bEKTa SHEPIHEH, a MOTEHI[MAIIbHOE COCTOSTHUE
YK€ UMEET HEKOTOPOE IHEPreTHUECKOE HAIOTHEHHUE.

«KannbpoBouHas ceTh HE ecTh MaTpuuHOEe ToJIe. . .

KakoBa xe ¢puznueckas cyTb KaTuOpoBOUHOM ceTn?

OTO ecTb dHEPreTUYecKoe I0Jie, KOTOPOE COACPKHUT B ceOe B MOTEHIMAle BCE DHEPIHH,
KOTOpbIE MPOSIBICHbl HAa BCEX IUIaHAX MUpPO3JaHusA. B cocTosHUM MOKOs SYEMKU CeTH, WIH
peLIEeTKH, coiepKaT B cebe B MOTEHIMAJIE HercUepiaeMble 3anachl Jir00oi sneprum» [33].

BaxxHo 0TMETUTB, YTO OJJHO U TO K€ MATPUYHOE I10JI€ MOXKET COJEP’KaTh B ce0e HECKOJIBKO
KOCMUYECKHUX PEIIETOK.

B Mupoznanuu cyiiecTByeT OecuncIeHHOE MHOXECTBO MHUPOB, MPOSIBICHHE KOTOPBIX
MPOUCXOAUT Ha OCHOBaHMM ToMl Kocmuueckoil PemieTku, KkoTopas CylIeCTBYET B ONPEACICHHOM
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4acTOTHOM Juamna3oHe B 3ToM Mupe. Mupbl HenuHeHbl U HeloKanbHbl. OHU CYHIECTBYIOT B
MHOTOMEPHOM IMPOCTPAHCTBE, MEPEIUIETasACh APYr C JIpyroM. MeX1y HUMH CyIIECTBYIOT T.H.
CKOPHUIIOPBD».

Bce 1O MHO)kecTBO MupoB, KOTOpOE€ CYIIECTBYET Ha)Xe B Mpelenax OJHOW PELIETKH,
IIpe/ICTaBiIseT cO00M 3amyTaHHBIA KIIYOOK W3 MPOSIBICHHBIX U BUPTYaJIbHBIX BEKTOPOB, 3T MHPHI
IIPOHUKAIOT JIPYT B JIpyra, COCINHSIOTCSA Ha HEKOTOPOE BpEMsl, pa3JIEisatOTCs.

Hpyrue Kocmuueckue Pemietku, cymiectByromue B MarpuuHOM moJie, coJep:KaT B cede
npyrue Mupsl u Beenennble, KOTOpble MOTYT KapIMHAJIIBHO OTJIMYaThCsA OT Hamero Mupa. Tem He
MEHEe, M MEXJIy TAKUMH THUTAHUYECKUMHU CTpPyKTypamMu Mupo3naHus MOTyT BO3HHUKaTh
«KOPHUIIOPBD».

«Kaxkue e 3nepruu cojaepkarcs B suelikax pemeTku? Bo-mepBbix, kKaxas siuelika UMeeT
BXOJl M BBIXOJ, TO €CTh KJlalmaHbl... TOJbKO OJUH KJIallaH CIIOCOOEH NPUHMMATh B ceOs MPUTOK
ITIOCTOPOHHEN SHEPTHH, a IPYTOU KilaraH BbIBOJMT YEPE3 CBOM MOPTA U3JIMIIKK 3HEpruu. B cioydae
HEO0OXO0IMMOCTH OHM MOTYT MEHSTHCS MECTaMH, HO 0053aTe€IbHO OJHOBPEMEHHO, TO €CTh HE MOXKET
OBbITh /IBa MPUHUMAIOIIMX KJallaHa WM JIBa BBIBOJAIINX KjamaHa. B sueiikax, KOTopble BMEIalOT
BHYTpU ceOsi 1ieJible TaJlakKTUKH, OJWH KJalaH MOKET HAaXOJUThCS B LIEHTPE, a JPYrod MOXKeT
nepeMenaTees no nepudepun. B syeiikax, KOTopbie coaepkar B cede MUKpOOOBEKTHI, 00a KianaHa
MOT'YT MEHATHh CBOE MECTOIIOJIOKEHUE. B MHOIrOMEPHBIX INTAHAX OJIMH KJallaH MOKET MEPEXOIUTh B
JpYroi B pe3ynbTare “3aKpydyrnBaHUs MPOCTPAHCTBEHHBIX BEKTOPOB (“BBIXOJ TaM, IJI€ BXOT ).

B ¢usnueckoil BceneHHON sUEHKM PEUIETKU COAEp’KaT B ceOe TOJIbKO MaKpOOOBEKTHI —
raJIakKTUKH, 3BE3JHbIE CUCTEMbI. YK€ B YETBIPEXMEPHOM IUIaHE (P(DUPHOM) SUYEHKHU pelIeTKH
CBOPAYMBAIOTCA B YAUTKOOOpa3Hbie (POPMBI U BMEMIAIOT BHYTPH ce0si MUKpOOOBeKkThl. CBOMCTBA
SYEEK Ha Pa3HbIX IIJJaHAX Pa3JINYHBIL.

KocMmuueckas pemierka pu3nyeckoil BCEJIEHHON COAEPKUT B ceOe HE BECh CIIEKTP SHEPrui,
a JINIIb TOT, KOTOPBII MpPOsIBJIEH HA (PU3MUECKOM ILJIaHE.

Adeiikn Ha (UBKMYECKOM IUTAHE WMEIOT JABEHAAIATUTpaHHylo (opmy. Duszmdeckas
peaIbHOCTh UMEET B CBOEM OCHOBaHUU 4Kciio 12. Ha MHOromMepHsbIX miiaHax opma siueek pemeTku
MOXXET HMETh HEBOOOpa3MMYI0 TpPEXMEpPHBIM CO3HaHHEeM (opMy, HO OHa 00s3aTeabHO
CUMMETpUYHA M TapMOHMYHA, IIPOCTO OChb CHUMMETPUHM MOXET HAXOOUTHCA B JOINOJIHUTEIBHOM
IIPOCTPAHCTBEHHOM HAIPABJICHUH.

Tak 4to xe mpeacTaBisieT coboii Best ceTh? Ta, KOTopass TPOHM3BIBAET BCe MJIAHBI? JTa
BceoObeMIIIONIas ceTh UMeeT GopMmy “LiBeTKa xu3HKU”! B Hell conepkarcs Bce ocTallbHbIE (hOPMBI,
KOTOpBbIE MPOSIBJIICHBI Ha BceX M1aHax ObiTusA. Ta popma LBeTka KU3HU, KOTOpas BaM 3HAKOMA, €CTh
ee IpoeKuMs B (pU3NMUECKON peaJlbHOCTH, HA CAMOM JIeJIe€ OHA, KOHEYHO, MHOTOKPATHO CJIOXKHEE»
[33].

«CrerneHb MHOTOMEPHOCTM Mupo3aaHus HenocTuxkuma. B HeM CyliecTBylOT Takue
BEKTOPBI, JUISl ONMCAaHUsA KOTOPBIX HE CYIIECTBYET CJIOB HH B OJHOM s3bIKE BO BceneHHOM, Te
IIPOCTPAHCTBA, BPEMEHA, PEAIbHOCTH, BEPOSITHOCTH U €€ MHOKECTBO HEHA3BAHHBIX OOBEKTOB U
CyObEKTOB MHPO3IAHMUSI JOCTYNHBI I TOCTHXKEHHUS TOJBKO camMoMy TBOpIy U BBICIIUM
Uepapxam» [35].

OpHuM U3 peallbHO OOHApYXEHHBIX COBPEMEHHOM HayKoW MPHU3HAKOB CYIIECTBOBAHUS
Kocmudeckoit kannOpoBOYHOM CETH, SBISETCS T.H. «PEIIMKTOBOE U3TyIECHUE).

«Bamu ydyeHble 0OHapYX WM B MPOCTPAHCTBE TaK Ha3bIBAEMOE “PEIMKTOBOE U3IydeHHE™,
OHM CYUTAIOT €r0 OCTATOYHBIM OT IIEPBOIO MMITYJIbCA, BBI3BABIIETO pa3BopadynBanre Mupo3gaHusl.
B kako#-To cTeneHu, 3To €CTh UICTUHA, HO 3TO M3JIy4YEHUE HE 3aTyXaeT, a IPOU3BOIUTCS ITOCTOSTHHO
U paBHOMEPHO, KaK MPOBOJHUK CKBO3b BCE IUIaHbI OBITHSI, OT CaMBbIX IJIOTHBIX J0 TOJIEBBIX, U KaK
IIPOBOJIHUK CKBO3b BCE MEPHOCTH MPOCTPAHCTBA.

B Hacrosmuii MomeHT cymecTBoBaHus BceneHHol, HamOObIIas MEPHOCTb, KOTOpas
odopmIIeHa Ha YPOBHE TPOHUKHOBEHUS 3aKOHOB, €CTh 17. Bomnbias MepHOCTh CyIIeCTBYET, HO OHA
€CTb BUPTYyajbHasi, MHUMas» [36].
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I'nynomerpuueckoe [lpocTpancTBo

«Ilonme BBIYMCIIEHHS €CTh MPOCTPAHCTBO MeHTanpbHOTO TuIaHa ObITHsA... Marepus 3TOTO
IJIaHa COCTOMT W3 YaCTHI] OJHOPOJHBIX U PAaBHOMEPHO 3aIOJIHSET Bce MpocTpaHcTBo. OHa MMeeT
HECKOJIbKO YPOBHEH IJIOTHOCTH... DTO COCTOSIHUE MATEPHH, KOT'/la OHA HAMOJHEHa UH(pOpMaIUeH.
To ectb, ecTh MaTepus “mycras’”, a €CTh HaNOJHEHHAsd. YTo Takoe MbIcib? DTO ecTh HH(OpMaLUs
ONpe/eNIEHHON KOH(UIYpalluu, TO €CTh, MblicIedopMa — 3aIUCh MH(OPMALIUU HA MaTEepUAILHOM
HOcHTelNe — MaTepuu MeHTanbHOTO 1iaHa. [lose BblurcieHus emie MO>KHO Ha3BaTh “MbICIENoeM” .
31ech ecTh BCE, O YeM TyMarOT pa3yMHBIE CYIIECTBA, 9TO THTaHTCKas “Ombnuoreka Bceenmennoit”,
3/1eCh HUYTO HE Hcue3aeT OecciieqHo. Marepust MeHTalbHOTO IJ1aHa UMEET €1le OTPOMHBIN pe3epB
JUIsl pa3MEIIeHHs] HOBOM HWHGOpPMAIMU, HO YK€ HAKOIUICHBI TOPHI ‘“Mycopa”, IMOJJIeKAIIero
yTUIn3auuu. MHOTHE IMBWIN3aLKHY, O0Jiee pa3BUThIe, YeM 3eMHas, 3 (HEKTUBHO HUCIOJIb3YIOT 3TOT
XJIaM JUIsl MU3BJIeUeHUsI SHepruu. Kimtouom K Hel siBsieTcs siBJIeHUE pe3oHancay [37].

[Tockonbky ocHoBOM Muposnanus sBisercs Hamepenune AOGcounora, cpopmMupoBaHHOE B
BUJIe MaTpUUHOTO MOTEHIMAIBHOTO I0JIsl, BCE KOHCTPYKTUBHBIE IIOCTPOCHHUS B HEM TaK)K€ UMEIOT
MaTpUUYHYIO CTPYKTYPY, Kak HanboJiee COOTBETCTBYIOLIYIO 3aaue 3BOJIIOLIMOHUPOBAHUSI.

«Bce poxnaercs u cymectByer u3 Matpui — equauil Uapopmanun MaTpudHOro mOJIs.
EquHuunyro MaTpuily MOKHO CUUTaTh “KBAHTOM HH(pOpMAIUK~’ Ha CaMOM BBICOKOM YPOBHE
Mupo3znanus — nosuebix Mupax Oraensbsix» [13].

[Topoxxmaemass Ab6comorom Mubopmarus, cymecTByeT B BHUIE NMPOTpaMM W MaTpHIIL.
OObeqUHAIOT MpoTrpaMMbl M MAaTpHUIbl HHPOPMAIMOHHBIE NOTOKU (MaTpulla yIpaBiseTcs
MIPOrpaMMOH ¢ MOMOIIBI0 NHPOPMAITMOHHOTO NMOTOKA). DYHKIIMOHAIBLHO UH(POPMAIIMOHHBIN NOTOK
MIPOSIBJIIET CBOIO JESTENILHOCTh Yepe3 KOJbI IEUCTBUSA, KOTOPBIE, B CBOIO OYEpE/b, BHICTPOEHBI U3
OTIPE/ICNIEHHBIX AJIEMEHTAPHBIX OOBEKTOB O] Ha3BaHHUEM «KEH30HBI». JTO — HH(OPMALMOHHBIE
0e3MaccoBbI€ YaCTHUIIbI, ABISAIOLIMECS KIOYMKAMHU KO BceM InpoieccaM B Mupoznanuu ([12]).

«...B MeHTanbHOM MUpeE, KOoTOphli ecTh MHpopmannonHoe [lone Beenennoil, nndopmanus
3alMChIBAETCS HAa YaCTULAX MaTepuu 3TOTO MHpa, KOTOpas €CTb OJHOPOJHBIE KBAHTBHI, a HE
pazHooOpa3Hble aTtoMmbl. MHopmanus HeoTnenmuma OT YacTHUIl MaTepuH, HO €CTh M “‘mycras
Martepus’, TO €CTh JIOTOJHUTEIbHASI eMKOCTh Il HOBOM mHpopmarum» [31].

KeizoHbl 1 ecTh Ta camasi, yHOMUHABIIAACS BBIIIE, «MATE€pUs MPOCTPAHCTBA MEHTAIIbHOTO
I1aHa ObITHUS, KOTOpass COCTOMT W3 4YacTHUIl OJHOPOJHBIX M PABHOMEPHO 3aroJHSIET BCe
IIPOCTPAHCTBO.

(CyiecTBYIOT JIEKTPUYECKUE U MAarHUTHbIE KEW30HbI, B3UMOJEHCTBYIONINE JPYT C JPYrOM
Hanpsmyro. Mmeronue o JHOTUIIHBIE 3apsAbl — OTTAIKUBAIOTCS, PA3HOUMEHHbIE — MPUTITUBAIOTCSL.
[To Buay KeH30HBI HAOMHUHAIOT «KallTaH B 00onouke». [lo cyTu, 3T0 — moTeHIHalbHOE MOJIe.
Keli30HbI UMEIOT HYJIEBYIO MacCy M CHHMHOBBIH MOMEHT, OOYCIIOBJIEHHbBIN HMX Bpalll€HUEM BOKpPYT
cBoeil ocu. OHM UMEIOT BO3MOXHOCTh OOMEHHBaTbcsl HHPOpManuedn Mexay cobod u
OJIHOBPEMEHHO IepejlaBaTh €€ B IPOCTPAHCTBO, T.€. 3TO — CBOeoOpa3Hble eAMHUYHBIE T€HEPATOPhI
nHpopMaMOHHOrO 1MoJisl. DYHKIMOHAJIBHO KEW30HbI COCTOST U3 HMHPOPMAIMOHHOM U
SHEPreTUUeCKON COCTaBISAIOIIUX, O0BEINHEHHBIX MATPULIEH U KOJIOM JIEHCTBUS.

Keli3oHbl pa3HATCS 3HaKaMM M pa3MepaMu: OOpa3HO TOBOPS, MarHUTHBIE KEH30HBI —
MEJKHUE, KaK «IIOPOLIMHKAY, a JIEKTPUUECKHE KEH30HBI — KPYITHBIE, KaK «I0JI0KO».

PasMeppl MarHuTHBIX KEM30HOB MOPSAIKA 10" cm, B TO BpEMS, KaK pa3Mepsl JIEKTPUUECKUX
KEHN30HOB — MOpsJIKa 10 cm.

Kak snexrpuyeckue, Tak 1 MarHUTHbIE KEM30HbI UCIIOJIB3YIOTCSl B KAUECTBE «KOHTEHHEPOB-
TPAHCIOPTEPOB» ISl  «KAaBUTOHOBY», 3alllMIIAIOIIUX OTH «ICU-YacTUIbl» AOcoiyiora ot
ne3uH$opMaluy, IOpUH, HOTEPH MPU TPAHCIOPTUPOBKeE, [12]).

NudopmanrionHele mosisi OECKOHEYHbl B MPOCTPAHCTBE M BO BpeMeHH. X mnoToku
COMpPATAIOTCS B JIy4H, KOTOpPbIE U YHPaBIsAOT UHGOPMALMOHHBIMU MaTpulamu. TakuM oOpaszom,
AOCOIOT TPOU3BOUT UH(OPMaLIHIO, KOTOpas yepe3 KOl JeiicTBUs TBOPpUT Muposaanue ([27]).
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B [14] ormeuaeTcs, uto B Hamielt Beenennoit cymectByet «epapxusi msTH TUTIOB MaTPHIL:
1. Martpwuiia 3akoHOB (BEpX).

2. Marpuna kadecTs.

3. Marpuiia noHATHH.

4. Marpuna npocTpaHCTB.

5. Marpuna cymiects (HU3).

Bce mate TunoB umerot cooctBennsie Mepapxumu.

[IpocTpaHcTBEeHHBIE ~ MaTpHIBI  ONPENENAIOT  pa3Mmepbl  cyuiecTBoBaHus.  OHU
MOAPA3IENSAIOTCS Ha TPU MOABHUIAa MAaTPHULL: IPOCTPAHCTBA, OECKOHEYHOCTH, BPEMEHHU.
Matpuipl CylmecTs — 3TO MaTpullbl MUHEPAJIOB, PACTEHHM, HACEKOMbBIX, >XUBOTHBIX,

I'YMAaHOWJIOB, SHEPT€TUUECKUX CYILECTB, IUIAHET, 3BE3/l, TAJIAKTUK, BCEIEHHBIX.

[ToaBuABI MaTPUILBI MOHATHI: MAaTPUIIBI CIIOB, HHPOPMALIUH; TO, YTO KacaeTcs yMa, COBECTH,
VCTHHBI.

... Hu onHa marpuua He crocoOHa CyIIeCTBOBAaTh OTIEIBHO OT Jpyrux. bes cesasu ee ¢
JPYTMMHU HE MOKET IMPOUCXOAUTh AecTBUs. OJHU MAaTpPULbl CO3AAIOT YCIOBUS CYIIECTBOBAHUS U
JNEUCTBH Ul Ipyrux maTtpuil. M oHuM ke cO31ar0T yCIIOBHS Ul UX Pa3BUTHS, T.€. OHU IIOMOTAOT
IpYyTr OpYry CyHIECTBOBATh.

...Marpuna nmpocTpaHCTBa CO3JAa€T YCIOBHs BHEIIHEIO CYHIECTBOBAaHUS A BceX (GopM,
KOTOopble B Hel pasmemarorcs. A 3Tu (opmbl HapaOaThIBalOT KadecTBa JJisi MPOCTPAHCTBA.
Marpuna NoHATHI TOMOTAeT MaTpHULaM CYIIECTB OCMBICIMBATH CBOE IOJIOKEHHE U PA3BUBATHCS
TaK, 4TOObI HE pa3pylIaTh OKPYKAIOIIYIO cpeay. A Tak KaK BCE€ B3aMMOOTHOILIEHUSI HAXOIATCS MO
KOHTPOJIEM MAaTpHllbl 3aKOHOB, TO, KOIZJAa A3TH OTHOLICHMS pPa3BUBAKOTCS 4YEpe3 COBEPLICHUE
pa3IMYHBIX JAECUCTBUM, TO IMPOUCXOJUT IPOTPECCUPOBAHME MATPUIIBI 3aKOHOB. Pe3ynpraroM Beex
B3aMMOOTHOLIEHUH SIBJIsIeTCSl HApaOOTKa KauecTB, MOATOMY OT BCEX 3TUX IPOLIECCOB MPOUCXOTUT
[IPOrpPECCUPOBAHNE U MATPULbI KauecTB» [ 14].

KoncrpyktuBno MHpopmanronnas MaTpulia npeacTasiiseT co00i CeTKy, B y3J1ax KOTOpPOil
HaxoJATCSI KOJBI NEUCTBUS, OObCAMHEHHBbIC eANMHOW mporpammoi. [log medicTBHeM mporpaMMbl
MaTpUyHasi CTPYKTypa HaXxOAUTCA B TIOCTOSHHOM JIBIDKEHUHU (JIMHEHHO-IOCTYNATEIbHOM,
KoJieOaTeIbHOM W BpamareabHoMm). [Ipu 3ToM KOIbl NEHCTBHS, HAXOSICh B y3JaX MaTPpUYHOUN
CETKH, OOMEHUBAIOTCs HHMOPMaLMENH KaK MEXy COCEHUMHU Y3JIaMH, TaK U ¢ HAXOAALUMUCS APYT
OT JIpyra Ha OECKOHEYHO OOJIBIIIOM PACCTOSTHHH.

CrpykTypa HH()OPMALIMOHHBIX MaTPUILl — 00BEMHO-IIPOCTPAHCTBEHHAS, YETHIPEXMEPHAAI.
YerBeproe U3MEpPEHHE — MOJSAPU3ALMOHHOE (IUIOJBHBIA MOMEHT). OTO — OJHOMEpHas
MOJISIPU3ALMOHHAs PEIIETKA.

Keli3oHbl, 3anonHstonye syeiiku MHPOPMAMOHHBIX MaTpULl, BpallaloTcs, KOJIeOI0TCsS B
IJIOCKOCTH TOJIAPU3ALMOHHON PEIIETKH, B3aUMOJEHCTBYS C IOJSIPU3ALMOHHON PpELIETKOMH,
COBEPILIAs BO3BPATHO-IIOCTYIATEIbHBIE JBUKEHHUS.

Boo0Ome, matpuna xuBer B N-MEpHOM HPOCTPAaHCTBE, OKPY)KEHHAsI MOJIAPU3ALUOHHBIMU
pelIeTKaMy POCTPAHCTBA CONPsHKEHUS (T.H. «[ JTF0OHHOTO MM0JIsH»), KaK OTJeNbHAs €IUHUIA apXUBa
I'mynomerpuueckoro IIpocTpancTtBa —  MHOTOMEPHOIO IPOCTpPaHCTBA  MaTpul  («IoJid
BBIYMCIICHUSDY).

I'mynomerpuueckoe IIpocTtpaHcTBO, Kak MNOHATHMHAS kareropus B «Kocmosorndeckoi
®duzuke», — ITO cpena, B KOTOPOH KUBYT MH(GOPMALMOHHBIE MATPHUILIbI, UMESI CBOU BPEMEHHbIE
XapaKTepUCTUKU U orpaHudeHus (rpaHunpl). C HUM CBsI3aHbl BCE CBOICTBA MaTepuM, MPOILIOE,
Hacrosiee, Oyaymiee.

OT0 nMpoCcTpaHCTBO OecKOHEUHO, N-MEpHO, 10JI€ €0 0XBATHIBAET U BCIO Beenennyio.

I'mynomerpuueckoe IIpocTpancTBO — 3T0 M 3HEprus, U HHPOPMAILHs, B HEM — BCE.

DTO0 eCTh TO, YTO OTHOCUTCS K IOHITHIO «AOCOIIOTHOE SHAHUEY.
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WudopmanrionHple  MaTpHLbl  CBSI3BIBAIOTCS, OOMEHHMBAIOTCS HMHpOpManued uepes
['r0oHHOE 1M0JI€ — OHO BBICTYHAET JUIsl HUX B POJIM HEKOETO «COLUATBHOTO KIIES.

I'mynomerpudeckoe [IpocTpaHCTBO aKTHMBHOE, JKMBOE: OIpaIIUBacT WHOOMATPHUIIHI,
aKTUBUPYET UX, 3aCTaBJISIET )KUTh Bce Mupoznanue (kak [lepBoTonuok). OHO MOSBUIOCH NEPBBIM U
BCE MTOPOAMJIO.

«OHepronHpopMannoHHbie MaTpullsl, coctapisitonine Komnexkrusaoe Coznanne Co3narens
MOXXHO YNOJOOUTh HEHpOHAM 4YeJOBEYECKOro Mo3ra. CBs3M MEX]y HeHMpoHamMH IO3BOJIAIOT UM
BCEM Yy4acTBOBaThb B 00paboTke uHpopmanuu. UYem Oosbllie HEHMPOHHBIX CBSA3€M U CKOPOCTH
MPOTEKaHUsI MPOIIECCOB, TeM Oombie uHpopmanuu obOpabdaTeiBaeTca. Mo3r pa3BuBaeTcs 3a CUET
MOSIBJICHHSI HOBBIX HEMPOHHBIX CBSI3EH. ..

“Cynepmo3r” Hayall cOCTaBiATh [noOanbHelil [lnan pa3BuUTUS M NOPAIOK BOCCO3JaHMS
Bcenennoil. Ha ocHoBaHuu HakomjieHHOW HHGpOpMalMU B MPOIUIOM IUKJIE pa3Butus, Jloroc
co37aBaJl MbICIIU WK abcTpakTHble M ien, KoTopble HOCUIIMCH B MpocTpaHcTBe. Ha ocHOBaHMM 3THX
Wneit BiocaeacTsuu u 01T co3man [lmany [32].

B3anmopeiicteuss B I'myHOMeTprnueckoM IIpocTpaHCTBE NPOHUCXOAAT OJHOBPEMEHHO CO
BCEMHU MaTpHIIAMH. DTOT MPOLIECC OCYIIECTBISAETCS HEMPEPHIBHO, XOTS CUUThIBAaHHE MH(OpMALIUU
MaTpULIed TPOUCXOAUT AUCKPETHO (T.€. MOCTYyIJIeHHEe MH(POPMAalld B MaTPHIbI OCYIIECTBISETCS
HENPEpBhIBHO, «OOpaTHOE» CUYUThIBaHME HMHPOPMALMM — M3 MaTPULl MPOU3BOIAUTCS TAKXKE
HENPEPBIBHO, & CYUThIBAHUE UHPOPMALIUK B MATPUILy — TUCKPETHO). [Ipu 3TOM, KaKk 4acTOThI, TaK U
JUINTENbHOCTh B3aUMOJICHCTBUS — PA3JIUYHBI.

Mupogoii 3¢pup, Bakyym, npa-Marepus

KiroueBbIME BomipocaMu JJ1si TOHUMAaHUS TIPe00pa3oBaHusl «MHPOPMALIUN) B «MaTEpUIo» (1
00paTHO), OCTAIOIIUMHUCS HA MPOTSHKEHUH BCE UCTOPHH HAIICH [UBWIIN3AIMN HEPa3TraJaHHBIMAMU
TPaJMLIMOHHONW (U3UKOH, SBISIOTCS BOINPOCHI O CYTH TaKUX KaTeropui, Kak «MHUpPOBOU 3pupy,
«BAKYYM», «IIpa-MaTepus».

MHorre COBpEMEHHBIE YYEHBIE CUMTAIOT, YTO T.H. «IpodjemMa KpH3Hhca B COBPEMEHHOMH
HayKe» HEe MOXET ObITh MpeojojieHa 0e3 HUCIOIb30BaHUs (PU3UKON MOHSITHS «MUPOBOTO 3upar,
0l KOTOpPBIM IMOHMMaJach 10 Hayasa XX BeKa «3aloJIHAIOIIAs BCE €€ IPOCTPAHCTBO 0C00ast
cpena, o0ecrieurBarollas pacIpoCTpaHEHUE CBETa, MPEJCTABIISIOIIErO0 COOON 3IEKTPOMArHUTHOE
n3iydeHuey [38].

JIist MOUTIOCTpAIK TIpeyIaraéMbIX COBPEMEHHBIMU aBTOPAaMH MOJIETIEH «MUPOBOTO 3(upay,
«BaKyyMay, «IEpBUYHON CYOCTaHIMM MaTepuu» (M UIS CPaBHEHHS HMX C IPEICTABICHHSIMHM
Kocmonornueckoit ®usmuku), u3 Bcero oOMUPHOr0o MHOrooOpa3us BbIOpaHbl HECKOJIBKO Hambosee
xapaktepsbix: [38], [39], [40], [41].

1. «MwupoBoii 3¢up, — HenojABWKHasA, oOJazarolasi YIPYrocThlO, 3aIOJIHSIOIIAs BCE
npoctpaHcTBO BceeneHHOM HepaspbIBHASI Cpefla, COCTOSINAs U3 HE U3MEHSIOLIUX CBOE IOJIOKEHHE
OTHOCHUTEJILHO JIpYT Ipyra MO3UTPOHUEB, CIIOCOOHBIX Je(OpPMUPOBATHCS U MEHATh KO3(PUIMEeHT
MOJISIPU3aLlMU TI0J] BO3JICHCTBUEM 3JIEKTPUUYECKUX MOJIEH, CO3/1aBa€MbIX HaXOJALIUMUCS B HEM (B
a¢upe) CBOOOTHBIMU AICKTPOHAMH U MTO3UTPOHAMHU.

... IMEHHO MO3UTPOHMI SBJIIETCS CTPYKTYPHBIM 2JIEMEHTOM MHPOBOro 3¢pupay» [38].

2. «BakyyM npencraBiseT coO00# MPOCTPAHCTBO HEMPEPHIBHO 3aMOJHEHHOE, COCTOSAIIEE U3
(bYH)IaMCHTaJ'H)HBIX qacTull — OMOHOB — Pa3JIMYHBIC ABHXKCHUSA, PACIIOJIOXKCHHUA U 06’I)GI[I/IHGHI/I$I
KOTOPBIX, CIIOCOOHBI OOBSICHUTH BCEe OOTaTCTBO M pa3zHooOpasue mpupoabl u pasyma. CBolcTBa
6I/IOHOB, HX CIIOCOOBI JABMKCHUA, OKAa3bIBAOTCA TaAKOBBIMH, YTO B HUX Ha6J'[IO)IaIOTC${ OHpGI{GJ’IéHHHe
KBAaHTOBLIC XapaKTCPHUCTUKH.
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...BHOH — »>JIEMEHTAapHBIA JUIOJIb, TO €CTh JBa NPOTHBOIOJOXHBIX IO 3HAKYy, HO
OJIMHAKOBBIX 10 BEJIMYMHE ICKTPUICCKUX 3apsifia COCTABIAIONINE OJTHY MENYI0 PyHIaMEHTAIbHYIO
YaCTHILY.

...I'maBHBIM IEUCTBYIOIUM areHTOM JIOOBIX B3aUMOJICHCTBUN SBIISICTCSI OMOHY [39].

3. «loucku nmoapoOHOCTEN ycTpoCTBa “NBUIMHOK ... MPUBEIN K MOHUMAHUIO YCTPOUCTBA
caMoil mepBoOil 3JIeMEHTAPHOH 4YacTHIbI, U3 KOTOpoil coOupatrorcsi B Kocmoce HeWTpuHo,
(OTOHBI, 3JIEKTPOHBI, MO3UTPOHBI U Jpyrue 0oJiee CIOKHBIE dJIEMEHTapHble YacTulpl atoMa. Bee
pazHoOoOpa3ue MaTepuM M €ro BelecTBa cobupaeTcs W3 Mupuan dactui dToi [lepBuunoi
cyOctanuuu JHepruu-Marepuu. ABTOp Ha3Ball CaMyl0 NIEPBYIO 3JIEMEHTAPHYIO YaCTHUILY IJIIOOHOM
(CKIIEUBAIOIIIHIACS ).

...Hactuua, koTopas o0pa3yer /1Ba IEKTPUUECKUX 3apsi/ia, HayKe elle He U3BECTHA, HO 3TO
CBOMCTBO MpHUIAeT TIJIOOHY ‘‘cKkieuBaromiue” KadecTBa. lmeercs Takke rosorpaguyeckoe
oOpa3oBaHuE B BHUJE KOJblla C TOPOBBIM cedeHueM. Ha ero moBepxHoctu HaHeceHa [lepBuunas
Nudopmanus Tropua ¢ Kogom JleiictBus. Ota mepBUYHAsi CyOCTAHIUSI — HAYAJI0 MAaTepPUH
Kocmoca. OHa MoeT ocTaThCsl B OJIMHOYECTBE BMECTE C O0OJOYKOM M CTaTh MEPBON yYacTUIEH
BEIIECTBA MaTEpUU — HEUTPUHO, COXpaHstolien Gpopmy ABMKEHUS IJII0oHay [40].

4. V3BecTHa TaKkKe BEpCUsl CIIMH-TOPCUOHHOTO (CIIMHOPHOTO) moJisi, pazpabortanHas A. E.
AKHMMOBBIM, B OCHOBY KOTOpPOHM IOJIO)KE€HA MOJIENb T.H. «(U3HUECKOr0 Bakyyma» (3J1eKTPOHHO-
NMO3UTPOHHBIX NAp), OJHOIO U3 OcHoBaresneil kBaHToBoM (usuku [lons [dupaka: «...yuuTbiBas,
yro Bakyym omnpezensercs Kak cocTosiHue 0€3 YacTHll, U, UCXOsl U3 MOJIEIH KJIAaCCUYECKOTO CIIHMHA
KaK KOJIbIIEBOTO BOJIHOBOTO MakeTa (cieayst TepMHHOJOrMM benuHdaHTe — HUPKYIUPYIOLIETO
MIOTOKa dHEpruun), OyaemM paccMaTpuBaTh BakyyMm Kak cHCTEMY M3 KOJIBLIEBBIX BOJHOBBIX MAKETOB
AJIEKTPOHOB U MO3UTPOHOB, & HE COOCTBEHHO 3JIEKTPOHHO-IIO3UTPOHHBIX Map. BoiHOBbIE makeThl
AJIEKTPOHHO-MIO3UTPOHHBIX Tap ((GUTOHBI), BIOXKEHHBIX APYr B JApyra U MPOTHUBOIOIONKHO
OpUEHTUPYEMBbIE 10 CIHMHY, IPEICTABISIIOT COOON CaMOCKOMIIEHCUPOBAHHYIO CTPYKTypy. B cuity
TOTO, YTO HO3UTPOH SABJISIETCS AHTUYACTULIEH IEKTPOHA, TO UX MPOCTPAHCTBEHHOE PACIIOJIOKEHUE
B OJIHOW TOYKE W MPOTHUBOIOJIOKHAS OPHEHTALUs [0 CHUHY OyIeT MpOSBISATHCS Kak IIyCTOe
MIPOCTPAHCTBO, HE B3aUMOICHCTBYIOIIEE C MPOSBICHHON MaTepuein» [41].

OtmeTHnM, 4TO, aHAIM3UPYS JaHHYIO Mojenb, . MenbHuK B cBOMX KoMMeHTapusx ([42])
ITOJYEPKHUBAET:

«B paMmkax paccMarprBaeMO KOHUEIIUY BAKYYM aCCOLUMPYETCH ¢ 3QUPOM...».

W nanee 3ameyqaer:

«Boo0b1ie-To B Hacrosiliee BpeMs CYLIECTBYIOT MHOKECTBO Pa3JIMYHbIX MOJIENEH, MpudYeM
KaKJasi U3 HHUX OOBACHAET OTAEIbHBIE SBJICHUS M TPOILECCHl, B KOTOPHIX 3aMHTEPECOBaH
UCCleI0BaTelb, NOCTPOUBIIUI JaHHYI0 KoHuenuuio. Hanpumep, Bakyym OilinmreiiHa-I nunepa,
BakyyM byneBapa, Bakyym XapTisi-XOKKHHIa, BakyyM Punanepa, Bakyym YpHY U T. 1.»

B mpuBeneHHBIX TpEMeEpax 3aMETHO CTPEMJICHHE aBTOPOB OTOXKAECTBUTH C YEM-TO YXKe
W3BECTHBIM B TPaIWIMUOHHOW  (u3mke, 1UOO0  «CKOHCTPYHPOBATh»  HEKYID  HOBYIO
byHIaMEHTAIBHYIO YacTHIly, TMPU3BAHHYIO CHITPaTh pPOJIb CTPYKTYPHOW OCHOBBI «MHUPOBOTO
aupay, «BaKkyymMa» M BCEX T.H. «IJIEMEHTAPHBIX YaCTHUID», U 3aTeM — «00pa30BaTh» C €€ MOMOIIbI0
MIEPBUYHYIO CYOCTAHIIHIO (T.H. «IIpa-MaTEPUIO»).

(Kak B »TMX, Tak ¥ BO MHOTHX JAPYTMX HM3BECTHBIX IIOMBITKAX IMOCTPOCHUSI TEOPUH
«MHPOBOTO 3(pHpay, «BaKyyman, 10 BIOJHE MOHATHBIM IPUYNHAM SICHO BUJIEH TPAJAUIIMOHHBIN, T.€.
MaTEePUATUCTUICCKUN MTOIXO).

Cnenyer 3aMeTUTh, UTO OIpEAENEeHHbIE TOJCKAa3KH 3EMHOM HAayKe OTHOCHTEIBHO
YHIOMSIHYTBIX OCHOBOIIOJIATAOIINX KATETOPHIl HEOJHOKPATHO TaBAIMCh paHee, — Harpumep, B [37]:
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«Yrto ecth Bakyym? Bakyym ecTb NOTEHLMAJIbHOE I0JIE, BSI3Kasl Cpefa, 3aloJHSIoNas Bce
IPOCTPaHCTBO. Bakyym ects Bece u Huuto ogHoBpeMeHHO. Eciu BBl IPUBBIKIN HA3BIBATh 3TO MOJIE
a¢upoM, TO MBI €ro HasbiBaeM cyOctaHiuend AOcomtoTHOro coctosHus Bceemennoi. To ecTs,
BAaKyyM COJIEPKUT B ceOe Bce abCOJIIOTHO, U AJISl MPOSIBIEHUS 3TOTO COJEpXaHUS HE0O0XO0IUMO
BozzieiicTBue. OCHOBHBIM (DAaKTOpPOM, NPOU3BOMASIIKMM BO3JCHCTBHE HA COCTOSHUE BaKkyyMa
apisgerca Co3HaHue paznuyHoro ypoBHS. Co3HaHue AOCOJIOTa BBI3BIBAET K BO3HHKHOBEHHUIO
MaTEpUIO Pa3IUNYHbBIX I1JIAHOB OBITHUS.

...Bamm kBapku U TIIOOHBI — u3nyYecKue yacTulbl. Jlaxke apupHbIE KBAaHTHI BBl €€ HE
MoMMaJjn, OHH €Ie MeJbYe.

...KBapku, riaooHbl U npoune Nmoj00HbIE AIEMEHTapHbIE YaCTULIBI €CTh KOPOTKOXKHUBYIIIHE
YacTHUILIbI, CYyLIECTBOBAaHUE KOTOPBIX HE BIMET Ha (PyHJaMEHTalbHbIE 3aKOHBI Mupo3naHus, 3To,
Kak Obl, M0OOYHBIN TPOAYKT Mpouecca TBopenus Beenennoi».

CrnenoBaTenbHO, MOXKHO C/IE€NIATh BBIBOJI, YTO TAKUE MOHITHITHBIC KATETOPUH, KaK «BAKYyM»,
«MUpoBO# 3¢pup» (Mnu B TepMuHax [37]: «IIOTEHLHMATIBHOE T0JIE, BSI3Kas cpea», «ymnpyras cpena
MOTEHIMAIIBHOTO TOJIs», «CyOcTaHLus AOGCOIIOTHOTO cOCTOsIHUS BeeneHHoi»), 0OTHOCATCS K HEKOM
peanbHO CYIIECTBYIOMIEH cpejie, obnagaroneil KOHKPETHRIMU (PU3UIECKUMH CBOMCTBAMHU, TAKUMHU
Kak, HallpuMep, YIPYroCTh, JHEPrOHACHIILIEHHOCTh, KBAHTOBAHHOCTb.

B npencraBnenusix «Kocmosornueckoil ®usumku» Takas cpega ecTb. ITO  0cobas
cyOcTtaHumsi, T.H. «O€CHpOCTpPAaHCTBEHHAs MaTepus», TMPEICTABIAOMAas coboi Oe3MepHyIo
COBOKYIHOCTb MacHumHulx Keii30HOB ([12]), XapakTepu3yOLIyIOCs TEM, UYTO HX «3KCIEP3ULIUK»
(TpaeKTOpHHM JBIDKEHUS, WIM «MAarHUTHBIC CHJIOBBIC JIMHUM» B TPAJAUIMOHHON (u3uke)
BCEHAIPABJICHBI U HE UMEIOT 3aMKHYTHIX KOHTYPOB.

CrnenyromuMm ypOBHEM HpPOSIBICHHUS (IBOJIIOIMK) YHOMSHYTOM «OecrnpoCcTpaHCTBEHHOM
MaTepun» SBIIICTCS TAK)KE HEYIMOPSIOYCHHAS] COBOKYITHOCTH Y)Ke aHcaMOJeit («cOopok» 1o 6 IiT.)
MarHUTHBIX KCH30HOB C DKCIEP3UIUSIMH B BHAC 3aMKHYTBIX KOHTYPOB, C(HOPMHPOBAHHBIX B
00BEMHBIE CTPYKTYPBI, UMEIOIIHNE B TIPOCKIIMU (OPMY T.H. I[BETKA KUZHU».

JlaHHasi COBOKYITHOCTb MOJKET paccMaTpUBaThCS KaK HEKas 4acTh OOIIeld COBOKYIHOCTH
BCEX MarHUTHBIX KEH30HOB («OECTIPOCTPAHCTBEHHOM MAaTEPUN»), KaK Obl «paCTBOPEHHAS B HEM.

Kaxnas takas «cOopka» MMEeT BHEIIHIOI 3HEPreTUYECKYI0 000JI0UKY, HAallOMHHAIOLIYIO
«000JI0UKY KallITaHa», U ABJSIET COO0U YKE 21eKmpudeckuti KeM30H, 00J1aatonui dJEKTPUIECKUM
3apsAI0M KOHKPETHOM MOJISIPHOCTH.

KonmnyecTBO TONOXKHUTENBHBIX W OTPUIATEIBHBIX JIIEKTPHUECKUX KEW30HOB B OITOU
COBOKYITHOCTH OJIMHAKOBO. DTO — UcallbHas cpena s TBopeHus («unctoiii UHb» — npeyioxkenne
K peaju3aium).

(Cnenyer 3aMeTuTh, YTO TaKOE CBOMCTBO, KaK «3apsii», SBISETCS IMPOSIBICHUEM CamoOro
MEPBOT0 Ka4e€CTBa, XapaKTEPHOTO Il OyyIIeH MaTEepHH).

B coorBerctBum ¢ mnpencraBineHusMu  «Kocmonorudeckoit ®Pu3ukm»  ynomsiHyTas
«OecpoCTpaHCTBEHHAs MaTEepPUs», T.€. CyOCTaHLUs B BUJE COBOKYITHOCTU MAarHUTHBIX KEH30HOB, U
ABJIET cOOOM TO, UTO B TPAJAULIMOHHBIX TEPMUHAX 0003HAaYaeTCs KaK «MUPOBOU 3UpP», C KOTOPHIM,
KaK U3BECTHO, CO3HAHUE JIF0OOT0 YPOBHS MOXKET B3aMMO/ICHICTBOBATH HAIIPSIMYIO:

«DdupHas MaTepus JErko YIpaBJseTCs CO3HAHUEM, OHA IJIaCTHUYHA U ynpyra. BelTarusas
13 005acTH yakp 3(UpHbIE CBETOBbIE HUTH, Bbl CaMU, UJIM ONEPATOpP BKIIIOYAETE CBOM OPraHU3M B
OKpyXarolllee IPOCTPAHCTBO, KaK CO3HATENbHBIN IeMEHT B enuHoe nosie. TakuM oOpa3oM, Baie
CO3HAHHE I0JIy4aeT BO3MOKHOCTh BKJIKOYAThCS BO BCEJIICHCKUM IPOLECC IBOJIOLNN HE TOJBKO KaK
MIACCUBHBIM 3JIEMEHT, MNOTPEOJSAIONINI SHEPru0, HO M KaK AaKTHBHBIM YYaCTHHK IIPOIIECCOB
TBopenwus!» [33].

Cnenytomeil MOHATUHHOM KaTeropuu, TakOW, KaK «BaKyym», B IPeJICTaBICHUIX
«Kocmonornueckoit Ouznkm» COOTBETCTBYET BTOPO YPOBEHB IIPOSIBJICHUSA
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«OecpoCTPaHCTBEHHON MaTepun», KOrja COBOKYIMHOCTb YIOMSIHYTBIX aHcaMOJiel MarHMTHBIX
KEW30HOB IpeoOpa3oBajlaCh B «Cpeay» 3JIEKTPUUECKUX KEH30HOB, KOTOpbIE HCIOJb3YIOTCS B
JabHENIIEM IpU 3all0JIHEHUU f4YeeK MH(OPMALMOHHBIX MaTpull — B Ipouecce (GOpMUPOBAHUS
CTPYKTYp Pa3JIMYHOTO THUIIA.

Uro xe KacaeTcs MbICIUMON (PU3NYECKON CYyOCTaHIIMM, OTHOCAIIEHCS K TaKOW MOHSITUHHOMN
KaTeropuu, Kak «mpa-marepusi», To B «KocMmonornueckoit @uzuke» HET SBHOTO MOHSATHS, KOTOPOE
MOXXHO ObLIO OBl COOTHECTHM C 3TUM oOIpejelieHueM. B Kakol-To Mepe eMy MOXKeT ObITh
[IOCTAaBJIEHA B COOTBETCTBUE YIIOMMHABIIASICSA «Cpela» 3JIEKTPUUECKUX KEH30HOB, TaK KaK ATOT
«YpOBEHb MPOSBIEHUSN», MPEIIECTBYeT (OPMHUPOBAHUIO MEPBUYHBIX CTPYKTYp B MarpuyHom
[Tone, U3 KOTOPHIX OOpazyercs B mocienyromeM T.H. «/Iuama» [43], K KaKOBOM MBI OTHOCHUM
«COBOKYIHOCTh» Matepus/ AHTUMATEPHUSL.

[lpuBenennpie  mpencraBneHuss  «Kocmosormueckoit — ®@usukm»,  oTtoOpakaromme
cnenuduueckrue CBOWMCTBA KEW30HOB, BIIOJHE COTJIACYIOTCS C paszbicHeHHs MU B [37],
OTHOCSIITUMHUCS, OJTHAKO, YK€ K CTaJIMU BO3HHUKHOBEHHUs BceneHHol (T.e. Koraa chopMupoBaiach
ACHMMETPHUS B YIOMSIHYTOH «IHAIE»):

«XapakTepu3ys BpallaTelbHbIe MOMEHTHI (PIyKTyanuii Bakyyma (m.e. cnunogble MOMeHMmMbl
Keuzonos — Ilpum. asem.), ciemyeT OTMETHUTb, YTO BpAIllEHHE BIIPABO HMMEET O0OJee CHIBLHOE
MpOSsIBJICHUE, YeM BpallleHue BieBo. Hamo ykaszarh, 9TO CyIIecTBYIOIIas acUMMeETpHs BceneHHON
ABIISICTCS OOHUM WX (AKTOPOB, BBHI3BIBAIONIMX TIPOIECCHl  (POPMOOOPa3OBaHUS B MaTEpPHH
¢usnveckoro miaHa. B Tom ciydae, eciam B pe3ylbTaTe JOKAJIbHOTO BO3MYIIEHHS BO3HHUKAIOT
“neBpIe” YACTHIBI, TO €CTh, aHTHUBEIIECTBO, €r0 CYIIECTBOBAHWE OTPAaHHYEHO OYCHb HEOOJBIINM
MOMEHTOM BPEMEHH, TO €CTh, NPOHMCXOIWT aHHUTWIANUA... EcTh B cTpykType BceneHHou
MHOTOMEpPHBIE MPOCTPAHCTBEHHBIE O0JACTH, T/I€ B OCHOBHOM CYHIECTBYIOT JICBOBpAIATEIbHBIC
YaCTHUIBl MAaTEPUHU, STH OOJACTH UMEIOT CBOM 3BE3[HBIE CHCTEMBI — TaJaKTHKH M CKOIUICHUS, TO
€CTh, CYIIECTBOBAaHME OJTUX OOBEKTOB BO3MOXKHO B  HENEPECEKAIOIUXCS TOJISIX  C
MPaBOBpAIATEILHBIMI  MaTEepPHAIbHBIMH OOBbekTaMu. [lodeMy CIOXKMIIOCh TaKoe TMOJIOKECHHE
Bewiei?

B npocTtpancTBeHHOM 00beMe€ KOHTHMHYyyMa ‘‘TPOCTPAaHCTBO-BPEMS-CO3HAHME , UMEETCS
npeobnanatomuii  pakrop — Co3Hanue AOcoi0Ta, MHA4Y€ TOBOPS, HHPOPMAIMOHHOE II0JIE
Bcenennoii. YUtoObl obOecrieunTh OaaHc CHIl, ACHCTBYIONIMX B 9TOM O0OBEME, CyMMY BCEX CHII —
BEKTOPOB, JOJDKHAa OBITH paBHa 0, TO €CTh, CTAallMOHAPHOE M CTAOMIIBHOE CYIIECTBOBAHUE
Bcenennoii nmpeamonaraer npeoOiagaroniee MpaBoOBpaIaTeIbHOE CTPOCHUE MATEPHH HA IJIOTHOM
TJIaHe OBITHSL.

OOBEKTHI, CYIIECTBYIONIUE HA APYrUX IUIaHAX — ACTpalbHOM W MEHTAIIbHOM — MMEIOT Ha
AcTpanbHOM TUTaHe cOaTaHCUPOBAHHOE CYIIECTBOBAHHE IPABO M JIEBOBPAIIAIONINXCS YaCTHII, H HA
MeHTanpHOM TIaHe MpeodalaHie JIEBOBPAIIAOIINXCS YACTHID.

B3aumopneiicrBusi B cTpykrype Mupo3aanus

«Mupo3ianue — He TOJIbKO KOJU4ecTBO N-MEpHBIX MPOCTPAHCTB, HO W KOMOHMHAIMUS UX
B3aumojieiicTBus. [Ipu 3ToM mpoctpaHcTBa Kak Obl BJIOKEHBI OJHO B Jpyroe. CIOBHO MaTpeliku
OHM 00pa3yloT CIIOKHEHIIYI0 MHOTOMEpHYIO CTpyKTypy. Camas OoJiblliasi U3 HUX MOKET OBITb
3aKJIIOYE€HAa B CamMyl0 MajeHbKyro. KoMOMHHpYS KOOpAMHATaMM pPAa3IMYHBIX METPUK, MOKHO
moJrydyatb HIpOCTpaHCTBA C OAMHAKOBBIM KOJIMYCCTBOM METPUK, HO C COBCPIICHHO pPa3sHbIMU
cBoucTBamMm» [23].

JUis TOHMMaHUs CTPYKTYpbl Mupo3gaHusi cielyeT 3HaTh CIIOCOObl OpraHu3aluu
SHEProMH(MOPMAIIMOHHOTO  B3aUMOOOMEHAa Ha  pa3HbIX YPOBHSX, KOTOpPbIE  OTYETIMBO
IpeJicTaBjIeHbl, HanpuMmep, B [36]:

«YTO Takoe B3aMMOJICHCTBHE MEXK Ty 00beKTaMu BO BeenenHoit?
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Orto Bcerjga ectb 0OMeH 3Heprued u (win) uHGOpMalMen, KoTopas €CTh pPa3HOBUIHOCTH
SHEpPruu.

Ha xakoM ypoBHE MOXeET POUCXOAUTh B3aUMOelcTBHE?

Ha ypoBHe pu3nyeckoil maTepuu, acTpajJbHOM U MEHTAJILHOM MaTepUHU, a TAK)KE Ha YPOBHE
II0JISI ¥ HA YPOBHE YIIPYroil cpebl NOTEHLUUAIbHOIO M0JI — BaKyyMa.

B3aumopelicTBuss Ha MaTepuaibHBIX YPOBHSAX IPOMCXOIAT B pe3yilbTaTe oOOMeHa
UMITYJIbCOM, TO €CTb, MOPLUENH SHEPTUU, a B3aUMOJICHCTBUE HA IOJIEBBIX YPOBHSX MPOUCXOJUT B
pe3ynbpTaTe 0OMeHa MaTpUdHO# (OPMYIIOH, TO €CTh, TOTEHIIMAJIOM.

B pe3ynbrare 3T0TO B3aMMOJCHCTBUS HE MEPENACTCS YHEPreTUUECKUNH MMITYNIbC, a TOJIBKO
BO3HUKAET MPEANOCHIIKA K €ro Iepeaye Ha MaTepuaibHOM YPOBHE.

Uto0bl co3laTh €OUHYI0 CHCTEMY BCeX B3auMojedcTBUN Bo Bcenennoil, cienyer
KJIaCCU(UIMPOBATH UX 10 YPOBHIO MEpeAaun UMILYJIbCA.

— Ha MakpoypoBHE 3TO €cThb IE€peMellleHHE II0TOKAa BEIIeCTBa M IEPEHOC SHEPruu
MIOCPEJCTBOM BO30OYXKIEHHSI 3JIEKTPOMAarHUTHOTO ¥ TPABUTAIL[MOHHOTO MOJIS.

— Ha noneBom ypoBHE BO3HHMKAaeT MaTpHlia, TO €CTh, FOTOBAasl K 3alOJHEHUIO UMITYJIbCOM
dhopma — paykTyarus mIOTHOCTH TOJIA.

— Ha MukpoypoBHe 3T0 ecTh IepeMelleHne MaTpUYHOro OTEHIMaNa, TO €CTh, QIIYKTyalus
T0JISI [IEPEMEILIAETCs], @ SHEPTUS WM MaTepusl HEMOIBUKHBI.

Ot 3aKOHBI €CThb OCHOBHBIE€ IPUYMHBI  B3aUMOJEHCTBUSL MEXKIYy OOBEKTaMHU
MaTepUaIbHBIMU U MOJIEBBIMH. . .

Wtak, Mbl 00BbEIMHUIIN B CUCTEMY TaKUE MapaMeTpbl B3aUMOJICHCTBUI: Iiepe/jaua BELIeCTBa,
nepeiaya SHEPreTHYecKoro UMINyJbca, nepeaada nHpopmaluy, nepegadya MaTpudHOW (GOpPMYJIbL.

OTu BUbl B3aUMOJCHCTBUM COCTABIISIIOT ITOJIHYIO KapTHHY, APYIrUX BUJIOB HE CYIIECTBYET. ..

WNudopmanust MoxKeT ObITh 3alKcaHa Ha SHEPTETUYECKUX HOCUTENAX — dPUPHON MaTepuu-
SHEPruu U MEHTAJIbHONU MaTepUU-IHEPI UMD,

I'oBopst 00 3HepreTnyecKkux B3aHUMOJCHCTBUSX, HENb3s HE YHNOMSHYTH O TOM, YTO, KakK
OKa3bIBACTCs, HAILIK 3HAHUS Ja)K€ O TAKOM BUJIE IHEPTUH, KaK AIEKTPOMarHUTHas (IKOObI XOPOIIO
«OCBOEGHHOM» 3a IOCJIEJHUE MOJITOpa BEKa Halleld LUBWIN3ALUEH), IpU BCEH CaMOYBEPEHHOCTHU
COBPEMEHHOI HayKu, BecbMa yooru:

«CHexTp 3JIEKTPOMAarHUTHBIX SHEPruil OTPOMEH, OH IPOCTUPAETCS B JMaIla30HE OT
MUHYCOBOM TMOJISIPHOCTH /O YJIbTPa(pHUOJETOBBIX H3IYyYEHUI CBETOBBIX JMana3oHOB. TouHBIE
M3MEpEHUsl 3TOr0 U3JIY4YEHMsI BaM IOKAa HEIOCTYIIHbI, 0COOEHHO MUHYCOBBIII OTPE30K Juana3zoHa,
BbI €Il[€ HE B COCTOSTHUM OCMBICIUTH (PU3UUECKYIO CYTh 3TOTO SIBJICHMSL. | 1aBHBIA OTPE30K BAlIEro
B3aUMOJICHCTBUS C ANEKTPOMArHUTHBIMH 3HEPTUSIMU MIPOCTUPAETCS] OT UH(PPA3BYKOBOTO YPOBHS 110
PaZvoOBOJIH KBa3U3BE3JHBIX 00BEKTOB, KOTOPBIE BbI OOHAPYKUJIU BO BeeneHHoM.

Ot 00BEKTHl CyTh I'€HEpAaTOpPbl SHEPIUU U MATEpPUM, UX JEHCTBUE €CTh IMPOU3BOJICTBO
MaTepHUH U3 BaKyyMa uepe3 IpeoOpa3oBaHUE €ro CTPYKTYpbDy [36].

PaccmarpuBast sHepreTudeckre B3auMOICHCTBYS CIIEAYET CAENaTh E1le OQHO 3aMEeUaHue.

[TockonbKy 3HEprusi ecTh NMpOsIBICHHAs UH(OpMaLUs, T.€. JHEPIUsl — Pe3ysbTaT Mepexoaa
uHpopMalud B HHYIO (OpPMY CYIIECTBOBAHMS, TO OOpPaTHBIM MPOLECCOM («IEAKTHBALUI»
MPOSIBIIEHHOM MH(OpPMAaLIUN) SIBJISIETCS MCUYE3HOBEHUE SHEPTUU — T.€. €€ MEePeX0] B MOTEHIIMAIBHOE
COCTOSIHHE.

B a30Tepuueckoil Hayke HUCIONb3yeTCs MPEICTaBICHHE SHEPrUU B BHUJE JABYX Pa3HbIX IO
CBOCMY KadYCCTBY THUIIOB: <«SIH» WU «HUHBM». OTO MOXKET BOCHIPUHUMATBCA aHAJIOTHMYHO Pas3InM4dnIo
Ka4yecTBa «3HAKOBY, T.C.:

— SIHCKAs — «IOJIOKUTEIBHAS SHEPTHS; IPEICTABIISACT MPOSBICHHYIO HH()OPMAIIUIO;

— UHBCKAs — «OTPHUIIATEIbHAS DHEPTUs; MPEACTABISIET HEMPOSBICHHYIO (TTOTCHITHATBHYIO)
uH(pOopMaLHUIO.
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«/HbCcKas sHeprus (cBeTiiasi) — BBITJSAUT B BUAE MYCTOThl. Hb-IOTEHLIMAN — pa3pexKeHHe.
Yem Oouiblie paspexeHue, TeM Ooliblile BTSIruBaHue. Pa3pexeHHOE cOCTOsIHME — HEpealn30BaHHOE,
CTpeMsIIEECs K PeaTu3aluu.

PeanuzanuoHHbIi noTeHMaN (MHbCKUI ) — CKaJISIPHBIN MOTEHIIHAIL.

NHp — rOTOBHOCTP K pealn3alMud — MPOCTPAHCTBO, ITOATOTOBJIEHHOE BO BPEMEHH K
pealn3anym.

SH — KaTanu3aTop, «BEKTOPHBIN MMOTEHIIHAID).

Hcnonp3oBaHue Takoro MpeICTAaBICHUS JAaeT BO3MOXKHOCTh 0o0Jiee HarjsiIHO OTOOpa3HuTh
OTJINYMTEIbHBIE KAUECTBA U B3aUMOJICUCTBUE MEXy IEPBUYHBIMU CTPYKTYPaMH.

IlepBuuHbIe cTpyKTYpHBIe 00pa3oBaHusi B MaTtpuunoMm Ilose

K nepBUYHBIM CTPYKTYpHBIM 00pa3oBaHusIM B MaTpUYHOM IIOJI€ OTHOCSITCSI 3JIEKTPOH U
MO3UTPOH. DTU OOBEKTHI SBISIOT COOON CTPYKTYpPHBIE €IUHUIIBI 3JIEMEHTAPHOTO TPEXMEPHOIO
IIPOCTPAHCTBA B BHUJAE€ HEKUX «IY3bIPbKOB», HMEIOIIUX JHEPreTUYECKyl0 O000JOUKYy U
XapaKTEePU3YIOIINXCS HU3BECTHBIMU COBPEMEHHOM (M3MKE 3HAYEHHSIMU MAacChl, 3apsija M CIHHA.
[Ipu 3TOM, 37EKTPOH HUKOI/Ia HE CTAHOBUTCA MO3UTPOHOM, U — HA0OOPOT, TaK KaK JIEKTPOH — ITO
«UHBCKas PHEPrus, a MO3UTPOH — «IHCKas», MPOsIBIIEHHAas: HHGOpMaIUs.

DJEKTPOH UTPaET POJib T.H. «IOPTaay MEXIY MOANPOCTPAHCTBAMH PA3IMYHON MEPHOCTH B
MUp€ IJIOTHON MaTepuu (PoJib HEKOTO «I0JICOCa» IHEPTUU U3 MOANPOCTPAHCTBA).

DNEeKTPOHbI Takke O0EeCHeunBalOT COrjlacoBaHWE MH(GOPMALMM B Pa3HBIX MaTE€pPUAJIbHBIX
cpenax. be3 Hux amanrtanus HHPOPMaLUK 3aTPYAHUTEIbHA.

DONEeKTPOH U TO3UTPOH SBJISIOT €000M mapy B HH(GOPMALMOHHOM II0JIE, KOTOpAas
OCYILIECTBJISIET IEPEHOC EIUHUYHOIO HHEPro-uHGOPMALMOHHOTO NOTEHLHUaNa 4Yepe3 TpaHHIly
pasnena cpen Marepust/AuTumarepusi. MoXHO ckas3aTb, YTO NPU 3TOM IO3UTPOH HrpaeT poJb
«HOCHTEIIA 3aps/ia», a SIEKTPOH — «IABIPKI.

[Ipu B3aMMOJEHCTBUM AJIEKTPOHA C MO3UTPOHOM POXKAAETCS IMapa Y-KBAaHTOB — ATO YXKE
peayin3alnys NposIBICHUS B HallleM MUpe HHPOPMAINH, BOCIIPUHUMAaeMasi HAMU KaK SHEprus.

DJEKTPOH U MO3UTPOH OTIMYAIOTCS APYr OT JIpyra HalpaBJIEHUEM BpaIICHHs] U 4acTOTOM
BpameHusa. Tak, ecinu Ui 3JIEKTpOHA KPYyroBasi 4acTOoTa MMEET 3HAYEHHE MOpsKa 7x10" 'y, To
JUTS IO3HTPOHA ee 3HageHne cocrapimser yxe 1,5x10 Ty (mHorma wactora Bpamenus mosutpona
MOXeT H0X0muTh A0 1,5x10% I'm). YkazaHHas yacToTa BpallleHUs 3ajaeTcsd KOJAaMH JeHCTBUS
Abcouora.

OTU HEepBUYHBIE CTPYKTYphl OOHApYKUBAIOT ce0sl y)Ke KaKk mMacca B TPEXMEPHOM MUpE
IJIOTHOW MaTepuHu.

VY uHpOpMaLMOHHBIX MATPUIL] JEKTPOHA U MO3UTPOHA BEKTOPHI MOJIAPU3ALUU SUEEK BHYTPU
MaTpHll OJHOHAIPABIIEHbl (CIMHOBBIE MOMEHTHI KEH30HOB OJHOHAIPABIICHBI), a HAINPaBJICHUS
BEKTOPOB MOJISIPU3ALNMYA CAMUX MaTpPHIl JIEKTPOHA U MO3UTPOHA MPU 3TOM — MPOTUBOIOJIOKHBL,
IIOCKOJIbKY SIYeMKH MH(DOPMAIMOHHON MAaTpHIlbl JJIEKTpPOHA COJEpXkaT OTpULlATENbHbIE, a
MO3UTPOHA — MOJIOKUTEIbHBIE AIEKTPUUECKHE KEH3OHBDI.

CnenoBarenbHO, HAIpaBJIEHWE  BpallleHUs  AJIEKTpoHa  (MO3UTPOHA)  OINpPEAETICHO
OpHEHTAIeH CyMMapHOTO BEKTOPa MOJISIPU3ALUH SIU€EeK COOTBETCTBYIOIIEH MaTPUIIbI.

Kak ¢popmupytorcs nepBuuHbIe CTPYKTYpPbI?

Konpr neiictBus AGcomtora 3a1at0T TakKue rmapaMeTpbl HEKOW MaTpuile | TyHOMeTpHUYecKoro
IIPOCTPAHCTBA, KOTOpbIE MO3BOJISIIOT ei chopmupoBath B Marpuunom Ilose ompeneneHnyro
CTPYKTYPY, «3aKOJIbLIEBAB)» YacTh €r0 S3HEPIHMH TAKUM 00pa30M, YTO SHEPrUs CTAHOBUTCS JIOKAJIbHO
ABTOHOMHOM, IHUPKYIHPYIONIEH MO 3aMKHYTOMY KOHTYpPY (JIF000M MEpHOCTH), 0€3 BO3MOMKHOCTH
B3aUMO/JICHCTBUSL C OKPY)KAIOIIHUM IMOJIEM. DTO — KaK Obl «IIPOMEXKYTOYHOE» COCTOSIHUE HHEPIUU
MEXAY MOTEHIMAJbHOM U KUHETUYECKOH, TaK CKa3aTh, «KBa3U-KMHETUYECKas» DHEPIHUs.
MaxkcuManbHO YILIOTHEHHAs! «KBAa3U-KMHETHUYECKas» SHEPrus BOCIPUHUMAETCS KaK MaTEepHsL.
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(MUudpopmanmonHass Marpuua IOJA BO3JEHCTBUEM MPOrpaMMBbl, 3aJaHHOM AOCOIIOTOM,
BBICTPAaWBAET COOTBETCTBYIOIIMM 00pa3oM KeW30Hbl (OAMHOYHbBIE, WJIK B BHJIE COJUTOHOB),
BBITIOJIHSAOLIME POJIb SUEEK ATOW MaTpullbl. BbICTpoeHHAst U3 3TUX KEM30HOB CTPYKTypa CBOMMH
CBS35IMH U BblAeNseT HeKul (pparment B Marpuunom [lose ¢ oTHOCsIIEHCS K 3TOMY BbIACIEHHOMY
o0beMy J0Jeil MOTEeHIUAIbHOM 5SHEepruu, ¢GOpMUPYS MpPU OTOM HEKYI DJHEPreTUYECKYIO
MIOBEPXHOCTb U U30JIMPYS, TEM CaMbIM, BbIJICIEHHBIH (DPAarMEHT OT OKPYKAIOLIEro MOTEHIIUATIBHOTO
noysi. B wumrore cosmaerca sokanbHoe N-MepHOE aBTOHOMHOE OOpa3oBaHHE CO CBOMMHU
onpeeIeHHbIMU (PU3MUECKUMH CBOMCTBAMU — CBOMMHU «3aKOHAMU IPUPOJIBD»).

[TocnenoBarenbHOCTh TpoOLIECCOB  (POPMHUPOBAHUSI MPOCTPAHCTBA MOKHO IPEJICTaBUTH
CJIEIYIOLIUM 00pa3oM:

AOGCOIIOT — KOJbI AEUCTBHS — MporpaMma — HUH(pOpMAaIMOHHAs MaTpULla — SYeiKu

(xeit3oHb1) — Matpuunoe [losie — nmpocTpaHcTBO.

«Yucno BEKTOPOB B MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYME HANpPSIMYIO 3aBUCUT OT
IUIOTHOCTH BEIECTBA B HEM. YeM 00JbIlIe III0THOCTh BELECTBA, TEM MEHBIIIE YUCIIO BEKTOPOB. . .

B Hactosimiee BpemMss B IMPOCTPAaHCTBEHHO-BPEMEHHOM KOHTHHYYME, B KOTOPOM BBI
HaXOJHUTECh, YHCIO BEKTOPOB BCETO0 YEThIpE — TPU BEKTOpa HIPOCTPAHCTBEHHBIX M OJMH
BpeMeHHOW» [35].

[TockonbKy BEKTOPBI MPOCTPAHCTBA SIBIISIFOTCSI €r0 HSHEPreTMUECKUMM KaHajaMmH, IO
KOTOPBIM MPOUCXOASIT BCE BHUJIbI B3aUMOJAEUCTBUN BO BeeneHHON (IBUXKEHUE SHEPIUH, JBUKECHHE
uH(pOopMaLUU U ABUKEHHE MATepUH), TO MOHATHO, YTO Ul TPEXMEPHOIO MPOCTPAHCTBA JBUKEHHE
BO3MOXHO B ILIECTH HANpaBICHUSX OT TOYKU OTCUETa, a BO BPEMEHU TOJIbKO B OJHOM — OT
HacTosIIero (Touka oTcueTa) B Oyayiee.

[Ipu ob6pazoBaHuu 37eKTpoHA (MO3UTPOHA) pa3MElLlEHUE B MOTEHIMAJIbHOM MaTpuuHOM
1oJsie 6-TU OTPHULATENbHBIX (IIOJIOKHUTEIbHBIX) JIEKTPUUECKUX KEH30HOB — 110 OJJHOMY Ha KaXXIOM
HaIpaBJICHUU (PHEPreTUYECKOM KaHalle) B TPEXMEPHOW MPSAMOYroJbHOW CHUCTEME KOOpIUHAT,
MPUBOJUT K (JOPMUPOBAHHIO aBTOHOMHOI'O 00bEMa B BUJE OKTa3/pa, 3a CUET BBIWIEHEHUS 3TOr0
o0wvema u3 oluiero noteHuuansHoro nosis (Puc. 1).

DTO U ecTh YK€ TO, YTO B TPAAULMOHHON (PM3MKE MPHUHATO CUUTATh NMPOCTPAHCTBOM, a
CaMH T.H. «UacCTHUIIbI» (AIEKTPOH U MO3UTPOH) — CYTh «IIPOSBIECHUE) AIEMEHTAPHBIX, T.€. UMEIOIINX
MUHHMAaJIbHOE KOJIMYECTBO A4YeeK, MHPOpMaMOHHbIX MaTpull ['myHomerpuueckoro IlpoctpancTsa.

Puc. 1. [lepBuuHbie cTpyKTYpHBIE 00pazoBaHusi B MaTpuuHoM [loie — 3JIeKTpOH U TO3UTPOH.
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B TpexmepHOM npocTpaHCTBE IJIOTHOW MaTepuu TaKUe CTPYKTYPhbl BOCIPUHUMAIOTCS HAMU
KaK BPAILAIOLIUECs «IHEpreTHIecKue chepb».

KonunuecTBeHHas XxapakTepUCTHKA YaCTU SHEPTUH, OTJEICHHOM OT LIEJI0ro U OKa3aBIlelcs B
TakoOW 3aMKHYTOM 00OJIOUKE U €CTh TO, YTO OOBIYHO XapaKTepU3yeTcs TaKOW MOHATUHHON
Kareropued, Kak Macca. TakuM oOpa3oM, Macca OTpakaeT pe3yiabTaT Ipoliecca
camMouJIeHTU(UKALUK PparMeHTa — YaCTUYHOTro «o0bema» Matpuunoro [lons (T.e 3T0 — NpU3HaK,
BBIACISAIOIUN (parMeHT U3 LIEJI0T0).

C npyro#i CTOpPOHBI, Macca — TIOKa3aTelb CTENeHH WHPOPMATHUBHOCTH ¢parMeHTa
I'mynomerpuueckoro IIpocTpancTBa, NpeaCTaBI€HHOTO KOHKPETHON HHPOPMAIIMOHHON MaTpuUIeil.

MOo3KHO 3aKJII04MTh, YTO Macca — ATO ¢ukcanus MHGOPMAUU BO BPEMEHHM, a IJIOTHOCTD
Macchl COOTBETCTBYET IIJIOTHOCTH (PparMeHTa SHEPrHUH.

Hcxons U3 M3I0KEHHOT0, MOXXHO KOHCTaTHUpPOBaThb, YTO AJIEKTPOH — 3TO MUHUMAajbHas
Macca Jj1sl TPEXMEPHOI0 MUpa «IUIOTHOM MaTtepum». YTo kacaeTcs Mo3UTpPoHa, TO TAKOE NEPBUYHOE
CTPYKTypHOE 00pa3oBaHuE NMPEAHA3HAUYEHO JUIS BBIMOJIHEHMS TeX K€ (YHKLMH, 4TO U 3JIEKTPOH,
BKJIIOUAsl TAK)KE ydyacTue B (POPMUPOBAHUU NOCIEAYIOMIMX, 00Jiee CIOXKHBIX CTPYKTYp (aTOMOB), B
MHpe AHTUMATEPUH.

NMeHnHo 53TUM U OOBACHSAETCS UW3BECTHBIM (aKT KpPaTKOBPEMEHHOCTH IIPOSBICHUS
MO3UTPOHA B HAIlIEM MUPE OOBIYHOMN MaTepuu.

[Ipu 5TOM, MO3UTPOH, NPU PABEHCTBE MAacChl C JJIEKTPOHOM, OTJIHMYAETCS OOJbIINM
MH(ONOTEHIMATIOM, MTOCKOJIbKY, KaK YKa3blBaJIOCh, UMEET 3HAUUTEIbHO 00Ji€e BHICOKYIO CKOPOCTb
BpalleHus. ITo paszinyue o0yciaoBIeHO (QyHIaMEHTaIbHBIM MPUHIUIIOM (opMUpoBaHus Marepuu
1 AHTUMAaTEepUH.

BooOme, s «Hamero mupa» HO3UTPOH — 3TO WILIIO3MS, KOTOpas CYLIECTBYET U HeE
CYyLIECTBYET OJHOBpeMeHHO. OH mposBisieTcs, Korja Iposisercs aeWictBue. [lo3utpoH BuieH
TOJBKO BO Bpems AeicTBua. OH 0003HavaeTcs, a He MaTepuanm3yerca. OH — WLTIO3Us ISl BCETO.
OH 1 ecTb COOCTBEHHO JICUCTBHE, 3TO — MEPEX0]] U3 AHTUMATEpUU B Mareputo.

[To3uTpoH MOXKHO paccMaTpuBaTh Kak MOpTal Iepexoja U3 AHTUMATepUU B «HAIl MUPY,
TOYHEE — MOPTaJl JUIsl IEPEX0/ia BUJIOB SHEPTUU U3 AHTUMATEPHUH, IPENOJaraéMbIX K pean3aluu
B «HAILIEM MUPE».

JIroOble BUabI SHEpruu HOPMHUPYIOTCS HOJ OIpeeneHHble HamepeHus. OHU pa3InyaroTcs
CTPYKTYpOHl, IJIOTHOCTHIO (HAMIPSKEHHOCTBIO), «KOH(UTYPAaTUBHOCTBIO» (ITAaTTEpHOM, [13]) 1 T.11.

B «namem Mupe» — 1Ba BuJja pa3HbIX SHEPTUH — 3TO COEITMHEHHE JTyaJbHOCTH.

[lepexon sHepruii 3 oAHOrO MHpa (aHTUMUpPA) B IPYrol U 0OpPaTHO — 3TO U €CTh NEPEHOC
uH(pOpMaLIUK MEXTy MUPaMHU.

Auana (Marepusi/AHTUMATEPUSI)

B kuurax Kpaiiona [34] naercs takas undopmanus o Marepun/AHTUMATEpUU:

«Ectb (usukm, Bepsmme B TO, uTo BceeneHHas, psjgoM ¢ coOo#, JODKHA COACPIKATH
IIPOTUBOIOJIOKHOCTh (aHTUTE3y) caMoil ceOe. CkakeM TaK, aHTHUMATepusi M IOJOKUTEIbHas
MaTepus JOJDKHBI TJ/Ie-TO CYIECTBOBAaTh BMeCTe, 4TOObl ObLT OamaHc, KOTOpOro TpeoOyeT
MatemMaTuka ¢u3uku. VHTEepecHO, YTO XOTS MOJOXUTENIbHas MaTepus BCs BOKpPYr Bac (Bum,
KOTOPBI BbI NIPUBBIKIM BUJETH), €€ ABOMHUK (aHTHMMaTepHs) HezaMmeTeH. ClieZjoBaTenbHO, (U3UKU
MOTYT 3aaath Bompoc: “I'me Haxoautcss aHTuMmarepus? Ee CTONBKO JKe, CKOJBKO |
MOJIOKUTETHbHONU?”

OtserT: [a.

I'ne naxoaurcs antumarepus?

Ona nokouTcs B “mpu3HaKe KBaHTOBOM MeMOpanbl”. Takke, OHa HAXOAUTCS B UyTb-4yTh
JIPYroM BpEMEHHOM KOHTYpE.

Korpma Bbl HauHeTe MOHMMATh CIOCOOHOCTh (DU3MKU MEHSATh BPEMEHHOM KOHTYD
peaIbHOCTH, BCSI aHTUMaTepust posBUT ceds. [Ipuunna: OHa nomkHa ObITh TaM i1 OanaHca!
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...IMeHHO 3TO sBJIEHHE — aHTUMAaTepus, HAXOJfIIasCsl B CJerka JPYyroM BpEMEHHOM
KOHTYpE — OTBETCTBEHHO 32 TO, YTO Bbl OIIMOOYHO CUUTAETE “OO0JBIIUM B3PHIBOM .

O mupe Antumarepun («antumupe») B [14] roBoputcsi: «OH HE CTOIBKO MPOTHBOIIOIOXKEH,
CKOJIPKO 3€pKaJieH BameMy MHpY. B HEM TOXe MMEeTCs MOJIOKUTEIBHOE W OTPHIIATENBHOE, HO
KadecTBa B MaTPUILy COOMPAIOTCS IO IPYrOMY IPUHIIHITY.

...CymecTByeT 0COOBIIl THII Ka4eCTB C MPOTHUBOIIOJIOKHOW HANPaBICHHOCTHIO Pa3BUTHS,
KOTOPBIH MOKHO cOOpaTh € TIOMOIIBIO TOJIBKO TAKOTO MHpPA, UMEIOIIETO 0c000€ MOCTPOSHHE.

...O0a mupa, Bam u €ro, paszenser ocodas 00oouKa, Jenaronas Bac 3epKaabHeIMU. Ho
00a Mupa IMOCTPOEHBI TaK, YTO BbI yPABHOBEIIMBAETE TOT MUP, & OH — BAID).

Ota ynoMmsHyTas ocobas o0oouka («kBaHTOBass MeMOpaHay — 1o Kpaitony) mpeacraBisieT
co00i1 o «reanononbHON IHEPIUM» — CIYCTOK 3HEpruu MaTpudyHoro moJis.

B pa6ote [44], JI. YIIKOK TOBOPUT O «HETPEPHIBHOI» MYyJdbcalMu BO BcenenHoid, MOMEHT
3a MOMEHTOM (popMHpYIOIIel BCI0 MATEPUIO», TIPHUBOIS CICAYIONIYIO IUTATy U3 [45]: «...3Ta
NyJabcalusi coBepuIaeTcsl ObICTpee, YeM Mbl KOrga-inbo cMokeM y3HaTb. [103TOMy MBI BE4HO
“mepuaeM, TO BHYTpPb, TO BOBHE Hallel HbIHEIIHEW ‘“TIJIOTHOCTH’, a »JHeprus s¢upa,
(dbopmMupyrolas Hally pealbHOCTb, MYJIbCUPYET B IPYTHX PEKUMaX BUOpALIUI.

OOBIYHO, MBI 1aXKe HE TIPEICTABIISIEM, YTO HEUTO TIOJ00HOE BOOOIIIE MPOUCKOTUT:

«DPuU3HYECKOe TEJIO HE CYLIECTBYET MOCTOSHHO (HEMPEPBIBHO), XOTS IIOKA OHO COXpaHsIeTcs,
MIPEJICTABIISETCSI, YTO OHO CYILIECTBYET HeNpepblBHO. TeM He MeHee, (U3UYecKoe Teo NpedbIBAaeT B
HENpPEpPhIBHOM COCTOSIHUM IMyJbCallud, M, Onarojapss HpUpOJIE€ U CTPOEHUIO SHEPruu, TEJo
JNEUCTBUTEIBHO MEpIIAET.

...IlosToMy Baime MPOCTPAHCTBO 3aMOJHEHO WCXOAHBIMH (oOpMamMH, JAOCTATOYHO
KU3HECIIOCOOHBIMU, HO NPEOBIBAIOIIMMU HHM)KE€ HOPMaJbHOW CTPYKTYpbl MaTe€pHH, KOTOPYIO BbI
BOCIIPUHHUMAETE.

...Takue mpoekuuu  (PIEKTPOMArHUTHBIX  JHEPreTUYECKUX  (POpM)  IOCHUIAIOTCS
HenpepblBHO. HekoTopbie Gosiee cloKHbIE HAYYHbIE MHCTPYMEHTHI, YEM Y Bac €CTh ceidac, SBHO
MOKaXYT HE TOJIbKO Haluyue 3TUX (OopM, HO W BUOpaUU BOJH pa3HOM HMHTEHCUBHOCTH,
OKPYKaIOIUX (pU3nyecKue 00bEKThl, KOTOPBIE BbI BOCIIPUHUMAETE.

...YUTo OBl HU MOSABIAIOCH B (PU3UUYECKUX TEPMHUHAX, OHO TAKXKE CYILIECTBYET U B JIPYIHUX
TepMHUHAaX, KOTOpbIE Bbl HE BOCIpUHUMAaeTe. Bbl BocliprHUMaeTe peaibHOCTH TOJIBKO TOT/A, KOTaa
OHU JIOCTUTAIOT OMPEICICHHOW “BBICOTHI’, KOTJIa OHU CIHMBaOTCS ¢ mMarepueil. Ho oHu peanpHO
CYLIECTBYIOT, U IPAaBOMEPHBI HA APYIUX YPOBHAX» [45].

B coorBerctBum ¢ npencraBinenusMu «Kocmonornueckoir ®U3UMKW» BCE CTPYKTYPBI,
chopmupoBannbie B MatpuuHom [lose kak aBTOHOMHbIE 00pa3oBaHus, MPEACTABIAIOLINE COOOM
peayinzanvio  OECKOHEYHOTOo  4Yucjia pPa3sHOOOpa3HbIX IO  COJAEPXKAHUIO M CIIOKHOCTH
MH(OPMALIMOHHBIX MaTpPHUIL, CYIIECTBYIOT B HMIYJIbCHOM peKHUMe, [TIOCTOSIHHO «IIPOXOs» CKBO3b
ynomuHaBmytocss  KpalioHoM  «kBaHTOByl0O MemOpaHy», oOpasys, Tem cambiM, Juamy
(«coBOKyIMHOCTH» Matepus/AHTUMATEPUS).

OTrmeueHHass Bblllle acUMMeETpusi 3iemMeHToB Jluansl B ¢usuueckoil BceenenHoit
oOyclioBJ€Ha TE€M, YTO JUIUTEIBHOCTh T.H. «UMIyJbCa NPOSBICHUS» B AHTHUMATEpUU MEHbIIIE
JUTUTEIIbHOCTH aHAJIOTUYHOTO UMIyJIbca it Mupa Marepuu (ux cootHomenue coctasisier 0,7/1).

[Ipy 5>TOM HEOOXOIUMO OTMETUTh, YTO OJJIEKTPUUYECKHE KEH30HBI, BXOJSIIUE B
chopMUpoBaHHblE HWH(DOPMALMOHHBIMU MATPUI[AMH CTPYKTYPBI, MPOXOAS 4Yepe3 YHOMSIHYTYIO
«KBaHTOBYIO MEMOpaHy» U3MEHSIOT CBOM 3HAK Ha MPOTUBOIIOJIOKHBIM, OJJHAKO 1IEIOCTHOCTh CaMOM
CTPYKTYPBI IIPH 3TOM COXPaHSETCS.

OTOT «KoJeOaTeNbHbI» MpOIeCC U MPUBOJAUT K TOMY «HEIPEPHIBHOMY COCTOSHHUIO
myJibcaui GU3NIECKUX TE», 0 KOTOPOM YIIOMHHAJIOCH B [45].
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Cnenyer OTMETHUTH, UTO €CTh TOJBKO OJIHA CTPYKTypa, KOTOpas CBOOOJHO MPOXOIUT depe3
«KBaHTOBYIO MeMOpaHy», HE MOJBEPrasich U3MEHEHUSM, U KOTOPas MOXKET CYLIECTBOBaTh KakK B
Mupe Matepuu, Tak U B MUpe AHTUMaTepuu. OTO — HeMTPUHO. JlaHHAsI CTPYKTypa MpEeACTaBIIsSET
co0oil peanuzannio HHPOPMALMOHHON MaTpPHULIbl, COCTOSIIEH U3 8 SYEeK, B KOTOPhIX HaXOIATCS HE
KEM30HbI, a KaBUTOHBIL. llo3TOMYy y Takoil Marpuubl OTCYTCTBYET IOJSPU3ALHUS, ITOCKOJIBKY
KaBUTOHBI HE UMEIOT CIMHOBOI'O MOMEHTA, a 00JIaJal0T TOJIBKO HH(POPMAIIMOHHBIM TOTEHIIAIOM.

CTpyKTypHBI€ 3JIeMEHThHI aTOMOB

Ha Puc.2 npuBenena ¢Qororpaduss atoma BomOpoJa, CAENAaHHAs  SITOHCKUMH
uccienopateasmu B 2010 r. [46].

B nentpe ¢gororpaduu oTUETIMBO BUAHBI: CTPYKTypa B BUJE SPKOTO CBETALIETOCS ISATHA,
OKPY’KEHHOI'O CJIOSIMH OOOJIOUEK JIBYX pa3jIUYHbIX THUIIOB, MpEACTaBIsiolas coboil sapo aTtoMma
BOJIOPO/JIa — IPOTOH, U TOPOUJAJIbHAS BHELIHSS («3JIEKTPOHHAsH) 000JI0UKa aToma.

(Hdannas ¢otorpadus Xopouo WUIOCTpUpPYeT (aKT CyIIeCTBOBAHUS BHYTpEHHEH
CTPYKTYpPBI IPOTOHA, T.€. UTO «IIPOTOH HE SBJISETCS TOUEUHOM yacTuiei» [47]).

Kak ykaszpiBanoch BbIlI€, TaKO€ MEPBUYHOE CTPYKTYpHOE OOpa3oBaHME, KaK AJIEKTPOH, B
['myHOMeTpHUECKOM IPOCTPAHCTBE MPEJICTaBICHO HH(POPMALMOHHON MaTpULIEH, UMEIOIIeN 6 sTueeK
— KEH30HOB, BBICTpauBamIIuMXcs B MaTpuyHOM moJsie B BUZIE OKTayapa. B «3mekTpoHHON» ke
000J104Ke aToMa, MPeACTaBISAIoNIei 0oJiee CI0KHYI0 KOHCTPYKIIMIO, HACUUTHIBAETCS B CyMME YXKe
16 oTpuLaTeNbHBIX KEW30HOB. A 3TO 03HAYaeT, YTO MH(GOPMALIMOHHASI MAaTPULIA JaHHOM CTPYKTYpPbI
COCTOUT U3 HECKOJBKUX «IIOAMATPUI), T.€. ABISETCS ONpEeIEHHON KOMOUHauuen (CI0KEeHHEM)
MaTpHIl, OTHOCSAIIMXCS K pa3HbIM MOANPOCTPAHCTBAM.

Juamerp aToMa BoJOpoja - MpUMEPHO ofHa AecaTuMuuinapaHas merpa. ®oro UTAP-TACC.

Puc. 2. ®oto aToma Bogopoaa.
(Mcrounuk: http://podrobnosti.ua/technologies/2010/11/04/728672.html,%204.11.2010 ).

Kak moxHo BuzeTs Ha Qororpaduu (Puc. 2), aTa «31€KTpOHHAas» 000J0UKa MPEICTABISAET
coboi TOp, KOTOPBIA (OPMHUPYIOT CIHPATBHBIE TPACKTOPHUU KEHW30HOB, OOpAIIAOIINXCS BOKPYT
KpYroBOil opOUTHI, MPOXOAIIEH yepe3 BEpUIMHBI OKTadIpa (3JIEKTPOHA), HAXOASIIErocs B LIEHTpPE
JTAHHOW CTPYKTYpBI, U ciyXkalllel ee 0cHOBOI (kapkacoMm). (Takast cTpykTypa TpaeKTopHii Kei30HOB
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BECbMa I0X0Ka Ha OOMOTKY TOPOUJAIBHOTO CepJeYHHKa). YeTplpe MMPOKUE TEMHbIE MOJOCKH,
OTCTOSIIIME MPUMEPHO HAa YETBEPTh OKPYKHOCTU JAPYr OT JpYra, OTHOCATCS, HO-BUIUMOMY, K
YeThIpeM BEpIIMHAM OKTa’/1pa, PaCHOJIOKEHHBIM B €r0 LEHTPAJIBHOM MJI0CKOCTH.

Bes ctpykTypa Bpamiaercs BOKPYT OCH, HEPIEHIAUKYISPHOW IIOCKOCTU (oTorpadum,
00pazyst 00beMHYIO CHEpPUUECKYI0 000JI0UKY B TPEXMEPHOM MPOCTPAHCTBE.

(ITpu oOpa3oBaHUU TAKOU <«AIEKTPOHHOI» 000JOUYKHM BpaIllAOIMICT B MaTpuuHOM TOJIe
OKTa’Jlp (3JEKTPOH) «3aXBaThIBAET» U3 OKpYKarollel cpenbl («0ecpoCTpaHCTBEHHON MaTepuuny)
10 [OTIOTHUTENBHBIX OTPUIIATEIBHBIX KEH30HOB, KOTOpPhIE M (HOPMHUPYIOT HAOIIOJAEMYIO
TOPOUJANIbHYIO CTPYKTYpY. IIpu 3TOM 3nekTpudeckuil 3aps 000JOUYKU ONpPEAEseTCs] TOJIBKO ee
OCHOBOM (9JIEKTPOHOM), a yrmoMsiHyTbie 10 TOTIOJHUTENBbHBIX KEH30HOB B (DOPMUPOBAHUH ITOTO
3apsia He y49acTBYIOT).

Takum oOpazoMm, ananu3 Qororpadum aroMa TO3BOJUI YTOUYHHUTH KOHCTPYKIIHIO
ANIEKTPOHHOM OO0O0JIOYKM aToMa, KOTOpas SBISET COO0O0M «TOp», 0Opa30BaHHBIA BPAIIAIOIIMMCS
ANIEKTPOHOM, «OKYTaHHBIM» 00sakoM u3 10 Kel30HOB, 0OpamaronuXxcsi BOKPYT HET0. DTO CO3aeT
onpe/eNIeHHbIN HH()OPMALIMOHHBIN NOTEHLHAT KaK10M KOHKPETHOM JEKTPOHHON 000JIOUKH.

B npunAToil TpamunuoHHO#N (M3MKONW MOJENu aToMma 3JIEKTPOHHbIE OOO0JIOUKH OOBIYHO
MIPEJICTABIISIOTCS KaK «IHEpreTHUecKrue cepbl», paslieleHble MPOMEXYTKaMH MEXAy «opOouTaMu
AJIEKTPOHOBY», PACCTOSHUE MEXKJy KOTOPBIMH HE BCErja IOCTOSHHO, HO CTPOrO BBIJEPKAHO B
nmapamerpax. Uto ke perasaMmeHTUpyeT MoJI0KeHne opouT?

®dakTopoM, ONPENENAIONIMUM PACCTOSHUE MEXIy O000J0YKaMH SBISIETCS COJAepKallascs
MeXxay HuMU uHpopmauuss — OOBEMHBIM  CJIOH  KEW30HOB  OKpYXKawolled  cpeibl
(«becipocTpaHCTBEHHOM MaTepun»). A (GakTopoM, OMPEACTSIONIMM CaM CTaTyC aToma SIBISETCS
Kak 00beM HHGOpMALMU MEXJTy OJJIEKTPOHHBIMU OOOJIOUYKAMM, TaK M BEIMYMHA MPOTOHHO-
HEHUTPOHHOM CBsSI3U B sAApe (OHA TAaKXKE Y4YaCTBYeT M B OIPEACICHUM PACCTOSHUS MEXITY
000J104KaMU, HO HE SIBJISIETCS PELIAIOLUIUM (PaKTOPOM).

PaccTostnue oT siipa 10 mepBoi OOOJIOUKM OIPENENseT OCHOBOIOJIArarollMe KayecTBa
aToMa, oOyCJIOBJIIEHHbBIE COJEpKallelics B 3TOM IpocTpaHCTBe MH(opmanuei. BaxxHo oTMeTHUTD,
YTO pacCTOSIHMSL OT siipa 1O IHEepBOM O0O00JOYKH, W MEXIy 000J0YKaMH MIPOHOPLHUOHATIBHBI
MEPHOCTH KOHKPETHBIX MOANPOCTPAHCTB, y4acCTBOBABIIMX B OOpa3oBaHUM ITHX «3a30pOB» (T.e.
MH(OPMALIMOHHBIX CJIOEB), @ BCSI COBOKYITHOCTh MEPHOCTEMN, yJaCTBOBABIIMX B 00pa30BaHUU aTOMa
U OoTpaxammas uX (MepHOCTeH) KauecTBa, HAKJIAJbIBAET OTIEYATOK «MHPOB» BIMSIOIMIMX Ha
copMUPOBaHHBIN 00BEKT (KaK HEKUH aHAJIOT «aCTPOJOTrHYECKON XapaKTePUCTUKI» O0BEKTA).

Snpo aroma BofopoJa — MPOTOH, KaKk BUAHO Ha (oTorpaduu, caM COCTOUT U3 CBETALIETOCs
«UEHTPAJILHOTO SAPay, OKPYKEHHOTO CIOSMHU 3alUTHBIX 000JI0UEK JBYX THIIOB.

OTO «LEHTpaAJILHOE SAPOY» MPEACTaBISET CO00M APYryr0 NEPBUUHYIO CTPYKTYPY — MO3UTPOH
(T.e. ¢akTuyecku — MOpTaT M3 «MHUpa AHTHMarepuu»), KOTOPbII HE MOXET UIUTEIbHO
CylIecTBOBaTh B MUpe MaTepuu 6€3 crieluaabHOM «3alUTh). 3alllUTHBIE CIOU MPEJICTaBICHbI 7-10
000JI04KaM¥, BBICTPOCHHBIMU W3 OTPULATENIbHBIX KEW30HOB, 3a KOTOPHIMH CJIEIYIOT Takxke 7
000JI04€K, COCTOSALIUX U3 MOJI0KUTEIbHBIX KEH30HOB.

Kaxxnas oGosouka mpeacTaBiasieT coOOW BpamIarOMIUACs A0aeKadap, 00pa3oBaHHbI 20-10
COOTBETCTBYIOIIMMU KeW30HaMu. Takas KOHCTPYKIMS 3allUTHBIX 000JIoueK U oOecrednBaeT
CTaOUJIBHOCTh IIPOTOHA U €T0 AIEKTPUUECKHUI 3aps]l, paBHbIM 3apsaay MO3UTPOHA, HAXOSIIErocs
BHYTPH CTPYKTYpBHI.

B omnuune oTr npoToHa, HEWTPOH HMEET eIlle OJHY, JOIOJHUTENbHYIO BHEUIHIOIO
3JIEKTPOHHYI0 000JI0UYKY, KOTOpasi 3apsiioM «CBOET0» AJIEKTPOHA KOMIIEHCUPYET MOJIOKHUTEIIbHBIH
3apsl, HaxXoAdIerocs B  LEHTpe CTPYKTYyphl MO3UTPOHA, UYTO U  OOYyCJIOBJIMBAET
ANIEKTPOHEUTPANbHOCTh JaHHOM «vacTulbl». Ilpu pacmage Takol BHemHeW 000JIOUKH,
HaXOJSIIMICS B €€ OCHOBE OKTadJp (IEepBUYHAs CTPYKTypa U3 O-TH OTPHULATEIbHBIX KEH30HOB)
BBICBOOO0K/1a€TCSI B BHUJIE «CBOOOJHOIO 3JIEKTPOHa», a ocTajbHble 10 KelH30HOB, (GOPMUPOBABILINX
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SHEPreTUYECKUH  «TOp»  JAHHOM  000JI0YKM, BO3BpALAIOTCS B  OKPYKAIOUIYIO  Cpeny
(«b6ecrpoCTPaHCTBEHHYIO MATEPHIO).

[ToTepssB yHOMSIHYTYIO JIOIOJIHUTEIbHYIO BHEIIHIOI OO0OJIOUYKY M3 OTPULATEIbHBIX
KEM30HOB HEMTPOH IIPEBPAILAETCS B IPOTOH.

Ocob0enHocTu CTPpOCHHUA aTOMOB PAIHOAKTHBHBLIX BECIIECTB

Kak ykaspiBamoce B [28], cTpoeHune aTtoma paHMOAKTUBHOTO BEIIECTBA OTJIMYACTCA OT
CTpOEHHUSI «OObIYHOTO» (HE O0JIaJaloNIero CBOMCTBOM pPaJUOAKTUBHOCTH) aToMa HAJU4YUEM U
0COOBIM pa3MelICHHEM DJJICKTPUYECKUX W MAarHUTHBIX KEH30HOB B OMNPEICICHHBIX 30HAX €ro
CTPYKTYPHI.

Crnemyer moa4epKHYTh, YTO M3BECTHAsI CXEMa IOCTPOSHUS DIIEKTPOHHBIX 000J0YEK aToma
peamu3yeT  ONpEICNCHHYI0  KOHCTPYKIMIO, COBMCEHIAIOIIYIO  3allUTHYIO  «MeMOpaHy»,
M30JIUPYIONIYIO SIIPO  OT BHEIMIHETO WH(MOPMAIMOHHOTO TIONST (dJEKTpOHHAs 000JoYKa C
MaKCUMAaJIbHBIM YHCJIOM JJIEKTPOHOB) CO CBOEOOPA3HBIM «JIBYHAIIPABICHHBIM» COTJIACYIOIIAM
TpanchopmMaTopoM, (poiab KOTOPOTO BBIMOJIHSIOT 3JIEKTPOHHBIE O0O0JIOYKH, PACIOJOKECHHBIE IO
oberM  CTOpoHaM  «MeMOpaHbI»), HAa3HAYEHUEM  KOTOPOTO  SIBIIAETCS  COTJIACOBAHME
WHOOPMAIIMOHHBIX TOTEHIMAJIOB sIpa aTOMa M «BHEIIHEr0» WH(OPMAIIOHHOTO TOJS, C
MoTeHIMaaoM 6aprepa («<MeMOpaHbD»).

[IpumepoM TOCTpOCHHS TAaKOTO CHMMETPHYHOTO COTJIACYIOIIEro TpaHcgopmaropa
WH(POPMAIMOHHBIX IMOTCHIMAIOB MOJXET CIY)XHTh CTPYKTypa JJIEKTPOHHBIX 000JI0YEeK aroma
TaKoOTO 2JIeMEHTa, Kak Ba (2-8-18-18-8-2), koTopas u onpenenser ero yCTOM4uBOCTb.

OTnu4re B CTPOCHUU PAIMOAKTHBHOTO aTOMa OT «OOBIYHOTO» 3aKJIFOYAETCSl B TOM, YTO €ro
SIPO  OKPY)KEHO  «CETKOI», 00pa30BaHHOW COBOKYMHOCTBIO CBSI3aHHBIX MEXIy COOOM
OTIpE/ICICHHBIM 00pa30oM MAarHUTHBIX KeH30HOB. COCTOsSHHME aToMa HampsSMyl0 3aBUCHT OT
COCTOSIHHS YKa3aHHOHM «CETKM».

[Ipormecc T.H. «paanoaKTUBHOTO pacnaaa» (IpaBUIbHEE — MPeoOpa3oBaHusI) aToMa CBSI3aH C
M3MEHEHHEM COCTOSHHS CEeTKH MAarHUTHBIX KEH30HOB ITOJ BO3JICHCTBHEM YIIOMUHABIIUXCS KOJOB
JEWCTBUS, pealM3YIOIUX IPOTPaMMYy, CYIIECTBYIONIYIO B [ TyHOMETpHUYIECKOM IPOCTPAHCTBE.

[Tpu 3TOM paspyiieHne CETKH MOKET MPOUCXOANUTH KaK OJJHOMOMEHTHO, TaK M CTYIEHUYATO
(B 3aBHUCHMOCTH OT KOHKPETHOTO artoma). IloCKOJIbKY KOJMYECTBO MAarHMTHBIX KEH30HOB,
00pa3yIoMMX CETKY paBHO MAacCOBOMY YHCIY DJIEMEHTA, BEPOSTHOCTH CTYIIEHYATOTO Ipoliecca ee
pacriaza TMOBBIMIACTCS C YBEIMYCHHEM KOJIMYECTBA KEH30HOB, T.€. C YBEIHYEHHEM MAacCOBOTO
qHca.

MakcumanbHOe unciio a3 pacnaaa CeTKH COCTABIISIET 3.

COBOKYITHOCTh MAarHUTHBIX KEH30HOB «CeTKW» (opMmupyeT e HH()OpPMAIIMOHHBIH
MOTEHITHAI.

Nudopmanmionnple  moTeHIMambl  sapa aromMa  (PopMHUPYEeMOro  COBOKYITHOCTHIO
AIIEKTPUUYECKUX KEH30HOB, PACIIOJIATAIONIUXCS B MPOCTPAHCTBE MEXKIY MPOTOHAMHU) U «CETKH»
paBHbBI. Bennmunnaa 3T0r0 HHMOPMAIMOHHOTO TIOTEHIIHANA Spa aToMa (B IIEKTPUYECKUX KEH30HAX)
paBHa MaccoBOMY YHCIY, JEJICHHOMY Ha YHCIO DJEKTPOHHBIX oOojouek. Tak, Hampumep, Uis
u3otoma ' Cs ero 3HadeHue cocraBut: 137/6=22,8(3).

W3 sTOoTO yCrOBHS paBEHCTBAa MH(POPMANMOHHBIX MOTEHIUAJIOB Spa U «CETKH» MOXKHO
OTIPENICIUTH COOTHOIIIEHHUE MOTEHIHAJIOB AIEKTPHYECKOTO ¥ MArHUTHOTO KEH30HOB.

Tak, mist °'Cs: HOTEHIHAT sapa B 22,8(3) ayeKTpUUECKUX KEW30HA paBeH IMOTEHIIUATY
«CeTKW», COTosIeMY U3 137 MarHUTHBIX KEH30HOB.

Otcroma, COOTHOIIEHNE MH(POPMAMOHHBIX MOTEHIIMAJIOB MAarHUTHOTO U DJIEKTPUYECKOTO
kei3onoB paBHo: 137/22,8(3) = 6,0000001, T.e. nHPOPMAIMOHHBIN MOTEHIIUAT JIEKTPUUECKOTO
Kel30Ha B 6 pa3 MPEeBBILIACT MOTEHIMAT MarHUTHOTO KeH30Ha.

Pacnan «cetkn» M3MeHseT MOTEHIUAN WH(OPMAIIMOHHOTO TIOJS B OKPECTHOCTH Si/Ipa, YTO
NPUBOJUT K paszbanaHcupoBke (paccoriacoBanuto uHdomnoss). MudonoTeHuuan sjgpa atoma
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CTAHOBUTCS M30BITOYHBIM, YTO BBI3BIBACT HA4yalo MPeoOpa3oBaHUN B CaMOM sipe (SIPO JTOJIKHO
MIOHU3UTh CBOM MOTEHLHMAN, T.€. COPOCUTH JMIIHUN MOTEHIMAN JUIsi OOPETeHUs] YCTOWYUBOCTH BO
BHOBb CO3/IaBIIMXCS YCIOBHSIX).

OcoOeHHOCTBIO CTpOEHHUS SJep paJAMOAKTUBHBIX AaTOMOB SIBIISIETCA HaJW4HUE JIBYX
«U30BITOYHBIX» HEUTPOHOB (IO CPaBHEHHUIO C SIIPOM «OOBIYHOIO» aroma JaHHOTO 3jieMeHTa). [lpu
pacnazne «ceTku» cOpoc 4acTu HMH(OPMALMOHHOIO MOTEHLHada sijpa OO0EecHeunBaeTcs 3a CYeT
peoOpa3oBaHusl OJHOTO U3 <JIMIIHMX» HEHUTPOHOB B MPOTOH C BBIOPOCOM JJIEKTPOHA CBOEH
BHEIIIHEHW 3alIUTHOW 000JI0UKK (TIpH €€ pacrmajne) 3a Mpeaenbl sapa — B HAIpaBICHUH BHEITHEH
AJIEKTPOHHOU 000JI0uKkH aToMa. B pe3ynbpTaTe Takoe sapo npuoOpeTaeT TONOJHUTEIbHbIN POTOH,
YTO BKYII€ CO BTOPBIM «IMIIHUM» HEMTPOHOM JIOMOJHSET MMEIOIIEECs KOJUYECTBO HYKIOHOB JI0
oOwIero yucia U cocTaBa, COOTBETCTBYIOLIUX MapaMmerpam sijipa cienytomero B [lepuonuueckoit
TabJIMLE DIIEMEHTA.

TakuM 00pazoM MPOUCXOAUT MpeoOpa3oBaHUE s/Ipa PaAUOAKTHBHOIO aToMa B sIIPO aroma
COCEJTHET0 AJIEMEHTA.

BsaumonelictBue nponecca pacnasa «CeTKu» ¢ siApoM — HHPOPMAIMOHHOE.

[IpeoGpa3oBanus B siApe YT CUHXPOHHO € MPeoOpa30BaHUSMU «CETKM».

«BBIOpOIICHHBII» B pe3ynbTaTe NPeoOpa3oBaHUN B SApPE 32 BHEIIHIOK JJIEKTPOHHYIO
OpOUTY aTOMa AIIEKTPOH 3axBaTbiBaeT 10 HOBBIX OTPULIATENILHBIX KEH30HOB U3 OKPY)KAIOILIEH Cpeibl
(«GecipoCTpaHCTBEHHOM MaTepuu») U (HOPMHUPYET HOBYIO BHEITHIOKI «DJIEKTPOHHYIO» 00OJIOUKY,
MOJCTpanBasi TEM CaMbIM CTPYKTYpy M MapaMeTpbl «COIJIACYIOIIEro TpaHchopMaTopa» MOj
M3MEHMBIINECS MHPOPMAIMOHHbBIE MOTEHLUMANBl siApa U «MeMOpaHbl», IpU 3TOM (opMHUpYyeTcs
CTPYKTypa 3JIEKTPOHHBIX 000JI0YEK, COOTBETCTBYIOLIAs CTPOCHHUIO OOOJIOUYEK aToMa COCEIHEro
AJIEMEHTA.

Takum oOpa3om, B pe3yinbTare YINOMSHYTBIX IpeoOpa3oBaHUi B SApe M BHELIHEH
AJIEKTPOHHOW 000JI0YKE paJMOaKTUBHOTO aToMa (OpPMHUpYETCs CTPYKTypa HOBOIO aroma —
3JIEMEHTA, clieayrouiero B [leproauueckoil TabauIle 3a 3JIEMEHTOM «paclalalolerocs» aroma.

PagnoakTuBHOE H3JIYyYCHHUEC

Crnenyer nMoquepKHYTh, YTO MPUBBIYHOTO JIJIsi COBPEMEHHON (DU3MKU «CaMOTPOU3BOIBHOIO
pacnazia» He ObIBaeT. Bce mpoucxoauT 3a cyeT ymnpaBieHHs MpolieccaMy MpeoOpa3oBaHUs aTOMOB
PaIMOaKTUBHBIX BEIIECTB AOCOIIOTOM!

PannoakTuBHBIA «pacmag» aToMa, COINpPOBOXKAAEMBIM Y-U3JIydeHHUEM, — 3TO IHpoIecC
BBICBOOOK/IEHUST MH(pOpMaLUK, XpaHsLleiics B TaHHOM aToMme. MHgopmanus usinydaercst B BUIE
MIOTOKAa MarHUTHBIX KEM30HOB — 3TO TO, YTO BOCIPUHUMAETCS KaK Y-U3IydCHHUE.

VY pa3HbIX aTOMOB PaJMOAKTUBHBIX BEIIECTB HACHIIIEHHOCTh UH(OpMAIMEl pa3Has 3a cUeT
pa3nuuus B KOJMYECTBE MArHUTHBIX KEW30HOB, MO3TOMY Y-M3JIYy4EHHME Ppa3IUYHBIX H30TOIOB
oTiIn4aeTcs HHPOPMALMOHHO U SHEPTETUYECKHU.

NupopmanioHHOE  OTAMYME 3aKJIOYAeTCSl B KOJMYECTBE MArHUTHBIX KEH30HOB,
HAINOJIHEHHOCTH MX KaBUTOHAMU U B CTPYKTYpEe COJIMTOHOB, COCTAaBJIEHHBIX W3 KEH30HOB B
COOTBETCTBUU C KOJIAMU JECHCTBUSL.

DHepreTuyeckoe OTIUYHME ONPEIENICHO Pa3jIMYUEeM SHEPruu CBSI3U KEHW30HOB B «CETKEM.
N3mepsiemast sHEprust y-KBaHTOB — 3TO M €CTh JHEPrus 3TOW CBs3U. 1lodToMy y-m3nmydeHue, Kak
TaKOBOE, MPEACTaBISAET COOON CHEKTP PA3IMYHBIX [0 YaCTOTE U HEPTOHACHIIEHHOCTH BOJH (WU
KBaHTOB).

[To cyrtu, y-u3iyueHue — 3T0 «KBa3HU-JIEKTPOMArHUTHAs» BOJIHA, UMEIOIIAsl ABE CBA3AHHBIX
MEXy CO00# COCTaBIISIONINX (7IBa TOTOKA):

— DHEPreTHYECKYH0 COCTaBIIIONIYIO — B BHAC OCTymiedl BOJHBI, 00pa30BaHHOU
M3MEHSIOIIMMCS OT HYJIS O MAaKCUMAaJIbHOTO 3HAUEHUS SHEPreTUUECKOT0 NOTeHIINaja (MCTOUHUK —
SHEPrusi KOHBEPIreHIUU «CETKN»);
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— MH(OPMALMOHHYIO COCTaBISIOLIYI0 — B BHJIE€ IOTOKAa COJIMTOHOB, OOpa30BaHHBIX W3
MAarHUTHBIX KEH30HOB B COOTBETCTBUM C KOJaMU ACHCTBUS (COOCTBEHHO MH(POPMAIIHS).

CrpykTypa Takoi «KBa3H-3JIEKTPOMArHWTHOW» BOJIHBI, B OINpEIEIEHHON Mepe, Mojo0Ha
U3BECTHON CTPYKTYpE AJIEKTPOMArHUTHOM BOJIHBI — B TOM CMBICIIE, YTO COJIMTOHBI U3 MarHUTHBIX
KEW30HOB pacroyiaratorcsi B 00JacTM MUHUMYMOB DJHEPreTUYECKOM cocTaBisouieill Oeryiein
BOJIHBI.

MO’KHO CYMTaTh, YTO Y-U3JIydEHHUE SIBJISETCS HMHIMKATOPOM HaIM4YUs HH(DOPMALMOHHOIO
MIOTOKA, W, U3MEpsisi MHTEHCUBHOCTb H3JIyUYEHHUS, MOXKHO OINpPEAENUTh U HMHTEHCUBHOCTH CaMOTO
MH(OPMALIMOHHOTO MOTOKA (KO3(QPHUIIMEHT COpa3MEPHOCTH MHTEHCUBHOCTH 3TUX MOTOKOB PAaBEH
1,8).

OHepreruyeckass  COCTaBIISIIOINAs  Y-M3JIydeHUsT  oOecleyuBaeT  NpeABapUTEIbHYIO
«QHEPreTUYECKYIO MOAr0TOBKY» INIOTHOM MaTepuaibHOM cpebl K BOCIPUATHIO HHPOPMALTMOHHOTO
[IOTOKa B BUJI€ MAarHUTHBIX KEW30HOB, CIIE€AOBATEIbHO, MOXKHO 3aKJIIOYUTh, UYTO Y-U3Iy4EHHE
MIpe/ICTaBIsIeT CO0OW HMHCTPYMEHT JuIs INpeoOpa3oBaHUsl CYIIECTBYIOLIEH CTPYKTYpbl MaTepuu
BO3JIEHICTBUEM MH(POPMAIMOHHOTO TIOTOKA.

Mexanu3m 00pa3oBaHus B-U3TydeHUs OTIIMYAETCS OT TAKOBOI'O IS Y-U3Ty4EHUS.

B ornuume oT y-u3iMydeHHs, MCTOYHHMK [-M3JIyd4eHUs HaxXoauTcs B [ IyHOMeTpuueckom
IIPOCTPAHCTBE, @ UMEHHO — B caMoil MHpopManmoHHOM Mmatpuue. CoOCTBEHHO, U HAyajlo BCETo
rpolecca, Ha3bIBaEMOI0 «PaJUOAKTUBHBIN paciajy, CBI3aHO C pacnagoM caMoi HH(pOpPMalMOHHON
MaTpHUILIbl — [10/] BO3JIEHCTBUEM MPOrpaMMbl IIpoLecca, YIpaBiasieMoil Kojamu aeicTBus AdcomtoTa.

[Ipu pacnage MaTpuibl ee SYEHKH — DJIEKTpPUYECKUE KEH30HBI, OCBOOOJMBIIUCH OT
CTPYKTYPUPYIOLIETO BIIMSHUSA MATPUIlbl, BBHICTPAUBAIOTCA B COOTBETCTBUU C KOJAMM JEUCTBUS
OTIpeIeTICHHBIM 00pa30M U TIOPOKAAIOT HEKUM MH(DOPMAIIMOHHBIHN MOTOK.

Pe3ynbTaToMm 3TOrO Inpouecca U sIBJISETCS TO, YTO MPUHATO CUUTATH J-U3IIy4EHUEM.

B otnnume ot y-u3nydeHus, Takol HHQOPMALMOHHBIA IOTOK, KakK [-U3iIydyeHue, He
COIMPOBOXKJAETCSA IHEPreTUUECKON COCTABIISIIOIIECH B BUAE Oeryieil BOJIHBI, a MPEeACTaBIseT coOoi
ITOTOK KEW30HOB, XapaKTEPU3YIOLUIMNCA MMOTEHIMAIbHON YJHEPTUEN.

Tor ¢akr, yTo mpouecc pacnaza MHPOPMALMOHHON MAaTpHIbl MPEAIIECTBYET pachany
«CeTKM» MarHUTHBIX KEW30HOB, OKpY)KaloLled SIp0o aToMa, XOPOIIO OOBSCHSET MOJYy4YEHHbIE
Pe3yNBTAaThl B KCIIEPHMEHTAX 110 M3YUECHHIO JMHAMUKH aKTHBHOCTH m30ToroB 'Cs ([48]), re
HaMu OblT OOHAPYKEH OTYETIUBBIN BPEMEHHOMN CIABUT — OTCTaBaHUE SKCTPEMYMOB U XapaKTEPHBIX
30H Ha XapaKTEepUCTHUKaX MOCYTOUYHbIX 3HAUEHUN MHTEHCUBHOCTHU Y-U3Iy4YEHHs OT aHAJOTMYHbIX Ha
rpadukax BpeMEHHbIX 3HAUEHUN HHTEHCUBHOCTH [-U3ITy4eHUS.

Takum oOpa3om, B 3aBHCHUMOCTH OT XapakTepa BellecTBa (YpOBEHb SHEPrHHU CBSI3U €ro
SYeeK) MOT'YT «CpalaThIBaTh» pa3Hble METObI €ro TpaHc(opmaluuu — BO3AEHCTBHEM Kak -, TaK U
Y-U3Iy4EHUsl.

CnenoBarenbHO, paJMOaKTUBHOCTD SIBJISIETCSI HE TOJIBKO CIIOCOOOM TpaHCIALMH (IIepeHoca)
uHpopMallud B MHUpPE MaTepud, HO M YHUBEPCAJIbHBIM METOJIOM €€ PECTPYKTypU3aluu —
MEPECTPONKHU CTPYKTYPHBIX SIU€EK MAaTEPUH.

Cnenyer cka3aTb HECKOJBKO CJIOB O BO3JCHCTBUM Y-U3JIydEHHMs Ha aTOMBbI BEIECTB, HE
OTHOCSIIIMXCS K YUCITY PaJIiOAaKTUBHBIX.

B 3aBucuMOCTH OT BENMYMHBI (IIOTHOCTH) 3JEKTPUYECKOTO MOl aTOMa, MOJBEPIIIErocs
BO3JICHCTBUIO Y-U3JIy4€HHUs, BO3MOXKHBI JIBa BaprUaHTa MEPECTPOIKU €ro CTPyKTYpBbI.

1. Ilpu BenuuMHE BHYTPUATOMHOTO 3JIEKTPUYECKOTO IIOJII HIXKE OINPEIEeSIEHHOTO
IIOPOTOBOT'0 3HAUYEHHUS BO3MOKHO 00pa30BaHUE «CETKM» MAarHUTHBIX KEH30HOB BOKPYT sJIpa aToMa
(ucmonb3yercss HEpPreTUYecKas COCTaBISIOLIAs Y-U3My4eHHs Uil (GOPMHUPOBAHUS U YAEpKaHUS
HOBOM «ceTku»). B 3TOM cityuae aroM CTaHOBUTCS paAMOAKTUBHBIM, YTO B JAJIbHEWUIIEM MPUBEAET
K €ro «pacrauy».

2. Ilpyn BenuuyuMHE BHYTPUATOMHOIO 3JIEKTPUYECKOTO IO, MPEBBIIIAIONIEH MOPOroBOe
3HAYEHHUE, «CETKa» MarHUTHBIX KEH30HOB HE MOXET c(hOpMHUPOBATHCS A0 TEX MOp, IOKa IHEPrHs
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AIEKTPUYECKON COCTABJISIOMIEH Y-U3JIy4YEHUS HE JOCTUTHET BEJIMYMHBI, TPEBBIIIAONIEH TOPOTrOBYIO
— 3a CYET HAKOIUICHHWS BO BpeMEHM. Torna MarHuTHbIE KE€HW30HBI, HAXOJAUBIIMECS B MPOCTPAHCTBE
MEXIy SJIpOM U DJJIEKTPOHHBIMH OO0O0JIOYKaMH B BHUJE HECTPYKTYPHUPOBAHHOTO O0JIaKa,
BBICTPAUBAIOTCSI B «CETKY» BOKDPYT f/ipa, YTO MPUBOIUT K MPUOOPETEHHIO aTOMOM CBOMCTBA
paauOaKTUBHOCTH.

Heob6xomuMo 3amMeTuTh, YTO XapakTep W3IYyYEHUS TaKOTO BEIIECTBA OTJIMYAETCS OT
M3JIY9eHHUS] «OOBIYHOT0» PagMOaKTHUBHOTO aToMa TEM, YTO OHO HE COJEPKUT IHEPreTUYECKOH
COCTaBJISIFOILIEN MEPBUYHOTO 7Y-WU3JIY4YEHHUs, KOTopas Bo3Bpamiaerca B Marpuunoe Ilome. A
WH(QOpPMAIIMOHHAS COCTABJISIIOIIAS TAaKOTO W3JIyYeHHUs JOIMOJHEHa COOCTBEHHOW uHbOopMmarmen
00JTy4E€HHOTO aToMa.

PaccmoTpenrne 0coOEHHOCTEM CTpOeHUsi aTOMOB paJMOAKTHUBHBIX BEUIECTB M Ipolecca
PaZMOaKTUBHOIO U3JYyYEHUs] BBISBIISIET CYIIHOCTb TAaKOrO SIBJIEHUS, KakK paJlOaKTUBHOCTD,
KOTOpO€, KaK 3TO CTAHOBUTCS IMOHATHO, SIBJIIETCS criennduyeckuM HHCTpyMeHTapueM AOcoiitoTa
JUIS. HETIPEPHIBHOM TpaHCMYTallMd MaTE€pPUH, U YTO MOTOKH PaJHMOAKTUBHBIX aTOMOB B Mupo31aHuu
BBINIOJIHAIOT Ty k€ (DyHKLHUIO mepeHoca MHpopMmanuu u3 Mupa AHTHUMAaTtepuu B Mup Marepuu,
KOTOPYIO OCYIIECTBIISIOT Keii30HbI B UHpopmanmonnom Ilosie Mupo3ganus. Y mockombKy Kaxablid
PaZMOaKTUBHBI aTOM CO3JIaeTCsl «CBOMM» N-MEpPHBIM MPOCTPAHCTBOM («IUIAHOMY»), OH HECET B
MUpPBI MaTE€PUU MH(OPMALIMIO O CO3/IaBIIEM €r0 «IUIaHe». DTO HeoOXoauMo AOCOJIOTY IS TOrO,
9yTOOBI B Ka)KJI0M TOUKE MHOTOMEpHOro Muposnanus (BKIKOYas U MUP MaTe€pHH) MPUCYTCTBOBAIA
uHpopmanus 000 BCeX «IUIaHax», YTOObl OCYILECTBISIACh MOCTOSIHHAs B3aMMOCBA3b Beero u co
Bcem, u uto6b! ipu 3TOM BOo Beem HenpepbIBHO OTpaXkanach JUHAMHUKa pa3BUTHS Mupo3gaHus.

[ToaToMy OCMBICICHHE CYNHOCTH M KOCMOJIOTUYECKOTO 3HAYCHHUS TAKOTO SIBICHHS, KaK
PaanOaKTUBHOCTD ABJICTCA BAXXHBIM HC TOJIBKO C TOYKH 3PCHUA €T0 TEXHUYCCKOT'O (HpI/IKHa}IHOFO)
IMPUMCHCHHUA, HO BaXHO W JIA IMOHUMAHUA TOIO, YTO IIPOUCXOAUT B I/IH(i)OpMaHI/IOHHOM II0JIC
IUTAHETHl B pE3yJIbTaTe TIOCTOSIHHO — PACHIMPSIOMIErocs Oe3ayMHOr0 M OEeCCHCTEMHOTO
ctpoutenbetBa ADC, pa3BUTHS OTpaciiell MPOMBINUICHHOCTH, UCTIOJIB3YIOMIMX PaCHICTUISIOMINASCS
MaTepHalbl, ¥ BO3JCHCTBUS BCE BO3pACTAIONICH HArpy3kd Ha HOocdepy 3a CUeT XaOTHYHBIX
MH(OPMALIMOHHBIX BBIOPOCOB UCKYCCTBEHHOTO MPOUCXOKICHUS.

Ocnemiennoe «JIOCTHKCHUSIMM TEXHOKPaTUYECKOI IIUBUJIM3ALIMNY, JBIDKAMOE
MaTEePHATUCTUYCCKUM  MHPOBO33PCHHEM,  COBPEMEHHOE  4YCJIOBEYSCTBO, HE  IMOHHMAs
WH(POPMAITMOHHON CYITHOCTH PAJAMOAKTUBHOCTH, M HE TPEACTaBIISIS BO3MOXHBIX IMOCIEACTBUH,
MPUMEHSET O3TOT TOHKUNW HMHCTPYMEHT AOCOII0Ta, NpPEAHA3HAUYEHHbIN HCKIIOUUTENbHO JUIf
unpopmayuonHol mpancmymayuu mamepuu, He IO HA3HAYCHHIO, CO3/IaBasi XaoC B MEHTAJILHOM
oJjie TianeTsl (Hoochepe).

3. NudopmannoHnbie BO31eHCTBHS — OCHOBA HOBBIX T€XHOJOTI UM

[Tockonbky AOCOJIIOT MpOSBISIET ce0sl U CYLIECTBYET KaK B 3€MHBIX YCIIOBUSAX, TaK U B
MHPOBOM IPOCTPAHCTBE, B BUJIE MHPOPMAIMOHHBIX TOTOKOB, UMEHHO ATH IOTOKU HECYT IMOJHYIO
nH(OPMALIHIO U 3aMBIKAIOT cO00I IPOCTPAHCTBO, B KOTOPOM U CYIIECTBYET AOCOIIOT. DTH MOTOKU
MIPEJICTaBISAIOT co0O0il meperuieTeHuss B BUOE «KOC». Bce mpocTpaHcTBa MPOHMU3AHBI ATHMHU
«KEeM30HHBIMU Kocamuy». CaMu KeH30HbI B HUX HAXOAATCS B BO30Y)KJIEHHOM COCTOSIHUM — OHHU
rOTOBbI B JIFOOOM MOMEHT Kak K mepefaye MH(GOpMalMM B IPOCTPAHCTBO, TaK U K OOMEHY €lo
MEXIy coboit [27].

OTO — O4YEHb CJIOKHAS CHUCTEMA, IIPEICTABIAIOIAs COOOH ONPEAEICHHYI0 HEPapXUUECKYIO
CTPYKTYpYy. YAEpKHUBAIOTCA K€ «KEH30HHBIE KOCBI» 3a CUET CBOUX BHYTPEHHUX OSHEpruit
cueruieHus. PazopBarh Takyro LIETIOYKY KEH30HOB B 3€MHBIX YCIIOBUSAX NMPAKTUYECKU HEBO3MOKHO.
[ToTeHIManbHO 3TO OCYIIECTBUMO TOJIBKO € MOMOIIbIO KBAa3HUYNPYTHX BOJIH Kpy4deHHs (110 THUILY
npUMeHsBIINXCS HaMu B [48]), 1100 npu UCOIb30BaHUU TOPCUOHHBIX BOJIH.
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[Touemy B «Kocmomornueckoit @usuke» yaensieTcss CTOIBKO BHUMaHHS AOCOIOTY?
[ToTomy, 4TO 3TO — OCHOBHOU (haKTOp MOSAPHU3ANUN PAOOTAONINX «KOJIOB JAeHCTBUs». IMEeHHO B
HUMX, B 3THUX «KOJAaxX ACUCTBHA», M 3aKIIOYACTCS JKU3Hb M cMbIca AOcomrora. C MX IIOMOIIBIO, B
MMEHHO B MOMEHT WX JICUCTBUS, U MPOSBISAET ce0si AOCOIOT, KOTOPBIN MPUCYIT BE3JC U BCET/A.
OcHOBHasi €ro XapakTepUCTUKa — O3TO HANpPABICHHOCTb JAeicTBUs. VMeHHO mnonspuzauus u
HaIpaBJICHHOCTb JEWUCTBUSA, IpPU OMNPEIEICHHBIX YCIOBUAX M YCWIMSX, JAaIOT BO3MOKHOCTb
BBISIBUTH U 3a(DUKCUPOBATh AOGCOJIIOT B 36MHBIX U TAJJAKTUYECKUX YCIOBUSAX CYILIECTBOBAHUSL.

HarnsagaeiM npuMepoM BO3MOXKHOCTU BBISIBJICHHMS M perucTpanuu jaeictBus AOconroTa B
3eMHBIX YCJIOBMSX fBJIAETCS OOHAapyXeHHE HaMH (B SKCHEPUMEHTaX IO U3YyYEHUIO0 TUHAMUKU
paaroakTuBHOrO M3nyudeHus, [48]) Porammonnoro Iloroka Mudopmanmonnoro [lons Mupo3znanus
U €ro MOJIAPU3YIOIIEro BO3JEHCTBUS Ha SYEMKH CUCTEMbl MEXATOMHBIX CBS3€il B BELIECTBE,
00yCIIOBIMBAIOIIETO KOHKPETHBIE H3MEHEHUSI IHTEHCUBHOCTU U3TyYEHHUSL.

(B xone uccnenoBanuii, BeIMoiHEHHbIX B nepuoa 2006-2008 r.r., Hamu Obl1 OOHApPYKEH
Hekuid Poranmonssiit [loTok, cymectByroumii B Mupopmanuonnom I[losne u Bnusoomuid Ha
JUHAMHKY aKTUBHOCTH PAJUOAKTUBHOIO BEILIECTBA.

Oo6napyxennsiii [lotoxk Muadopmarnmonnoro Ilomst oOnamaer peBEpCUBHBIM CBOWCTBOM,
nepuoJ; kotoporo coctanisier 40 3emMHbIX cyTok. Onpenenena Takke u ckopoctb porauuu [lotoka
Nudopmannonnoro Ilosns, sBistomascs, MO-BUAUMOMY, KOHCTAHTOW /AJisi HAlIEro TPEXMEPHOIO
Mupa.

BoisiBneHHble Npu HM3YyYEHUM JAWHAMUKH DPAJIUOAKTUBHOTO HW3IYYEHHS 3aKOHOMEPHOCTH
PacKpbIBAIOT TMPUHIUIBl B3aUMOJCHCTBUS BHYTPEHHEW CTPYKTYpbl BeEIIECTBA C MHOTOMEpPHOI
CTpYKTypoil Mupo3nanus).

B nmanHoil paboTe oTMeuanoch, 4TO «paJMOAaKTHBHbBIE BELIECTBA MOTYT PacCMaTpHUBAThCS
KaK HEKHe «JaTYUKW» (JIETEKTOpbl), MPOSBISAIONINE BO3JCHCTBUE TIIIyOMHHBIX YPOBHEH
Mupo3nanus Ha XapakTEepUCTUKM BellecTBa. TakuMm oOpa3oM, OOHapyKeHHbIE B ITHX
HCCIIEIOBAaHUSAX OCOOCHHOCTH TUHAMHUKU PAJHMOAKTUBHOIO U3JIYYEHHS MOTYT OBITh MOJIOKEHBI B
OCHOBY ITIpH pa3paboTKe U CO3JaHUH MPUOOPOB PETUCTPALIUU IPOSBIECHUI AOCOIIOTa ¢ TOMOUIBIO
COBPEMEHHOU TEXHUKH.

Kax ykassiBanoch B [49], «...4TOOBI SBIATHCS aKTUBHOM MaTepueu ... HEOOXOAUMO UMETh
cOOCTBEHHBIN 0a30BBIN IIEHTP B UHOM NMPOCTPAHCTBEHHONW MEPHOCTH, IPOSBIIASA B Hel ceOs B BUIE
YUCTOU SHEPTUMY.

TakuM «0a30BBIM IIEHTpPOM» Jis JIHOOOTrO SIBJIEHHS, Ipoliecca, BEIIECTBa, KaK TENepb
MOHATHO, SIBJISIETCd HMH(pOpPMAIMOHHAs MaTpulla, OINpeeNsomas Kak CcTaryc, TaKk M BCe
MIPOUCXO/ISAIINE MYTAl[MOHHbBIE U TPAHCMYTALIMOHHBIE TIPOLECCHI, TPEIONPE/IeIIEHHbIE COOCTBEHHOM
nporpamMmmoii oOwekta. BzaumopeiictBue xe ¢ Ilotokom Hudpopmanmonnoro Ilons, wecymum
uHpopmanuo u3 Anpa Muposnanus, oOecnedynBaeT TapMOHU3HPYIOIIYIO CBSI3b JIOKAJIbHBIX
IIPOLIECCOB C 0OIIEMUPOBBIMU (MIPOUCXOAALUIMMH BO BceM Mupo3iaHum).

3Hast cBoictBa W JuHamMuky Potauunonnoro Iloroka Wudopmanmonnoro Iloms, wu
BO3JICHCTBYS OIPEIECICHHBIMU METOJAMM, MOYKHO BIIUATh Ha B3aumoJjeiictBue ¢ 3TuM [loTokom,
MEHSsIs [IPY 3TOM CBOIICTBA BEILIECTBA, U YIPaBJIsis JIFOOBIMH MPOIECCAMH, Ja’ke€ TAKUMHU, KOTOPBIE, C
TOYKHU 3pEHUsl TPAJAULMOHHON (PU3UKHU, HE IMOJBEPKEHbl HUKAKOMY BHELIHEMY BO3ICHCTBHIO, KaK
PaavoOaKTUBHBIN pacnas.

(lokxa3zaTrensCTBOM CYIIECTBOBAHMSI TaKOW BO3MOXKHOCTU M SIBIISIETCS NpHBEACHHOE B [48]
COIMOCTABJICHUE XapaKTEPUCTHUK BPEMEHHOM 3aBUCHMOCTH HMHTEHCUBHOCTH PaJUOAaKTHUBHOIO
u3NydyeHus: oOpaslia M30TONa II€3Usl, IOJBEPraBLIErocs BO3JEHCTBUIO, C JUHAMHUKON €ro jxe
M3JIYYCHHS B «ECTECTBEHHOM» («HEBO3MYIIICHHOMY) COCTOSTHUU.

JleranpHblil aHanU3 pPE3yIbTATOB HCKYCCTBEHHOTO W3MEHEHMSI IUHAMHUKU HW3Iy4ECHUS
00pa3LoB MOATBEPIUII, YTO BO3ACHCTBUE B HKCIEPUMEHTAX OKa3bIBAJIOCh HE HA CAMO BEIIECTBO, a
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MMEHHO Ha Tpollecc B3amMmojencTBus BemecTBa ¢ PortammonHsiM [lotokom HMupopmarmonHoro
[Tons, T.€. BIMAHKME OKA3BIBAJIOCH HA POrPAMMHBIN KO/ 3TOI'0 B3aUMOJCHCTBU.

A 3TO — KayeCTBEHHO HOBBIM THUI BO3JCHCTBHs, OTHOCAIIMICA Yyxke K (pusuke
HH(OPMAIMOHHBIX B3aMMOAeiicTBUI).

bazoBeiM mocTymaroM ¢u3MKM MHGOPMALMOHHBIX B3aMMOJAECWCTBMH (Kak pasjena
«Kocmonornueckoit @usnkuy») sSBIsSETCS MOJIOXKEHNE, YTO B OCHOBE BCEX sIBJICHUN B Mupo3ganuun
nexar MHGOPMAlMOHHBIE MATPUIIbl BELECTB, MPOLIECCOB, SBJICHUM, KOTOpble U (OPMUPYIOT BCE,
YTO BOCIPUHUMAETCSl HAMM, KaK MaTepus (BELIeCTBO), WM OIPEIEIICHHBIH Mpoliecc.

BosznelictBueM Ha uH(OpMalMOHHBIE MaTPUIIbI MOXKHO H3MEHSATh CBOMCTBAa BEIECTBA,
yIOpaBisis TEUEHHEM pa3IUYHbIX peakluui, BO3MOXKHO IPOrpaMMHUpPOBATH IOJIy4a€Mble B HUTOIe
pe3yNbTaThI.

Pa3paborannpiii Ha 0a3e ATOro TMOHMMAaHUS MOAXOJ K IOCTPOCHHMIO  HOBBIX
HH(OPMAIMOHHBIX TEeXHOJIOTHH  SBISETCS YHUBEPCAIbHBIM, U Ha €ro OCHOBE BO3MOXKHO
CO3JaHHME HKOJIOTMYECKH O€30IMaCHBIX TEXHOJOTUH B JIIOOBIX OTPAaCifX MPOMBIIUIEHHOCTH: OT
TPAaHCMYTAI[MOHHBIX  MpeoOpa3oBaHUIl  BEUIECTBA,  CO3JIaHUS  Pa3HOOOpPa3HBIX  CHCTEM
sHeproodecneyeHus, rio00albHON U TaJaKTUYECKON CBS3H JJO TEXHOJIOTUH YIPABIECHUS KIMMATOM,
METEOCUTYaLUSIMH, — BIUIOTh JI0 METOJI0B XOJIMCTUYECKON METUIIMHBL.

[To nHamemy yOexaeHuto, B caMoM OunrkaiiieM OyylleM HOBbIE TEXHOJIOTUH, IPAKTUYECKU
JUI BCEX OTpacieil ueraoBEeYecKON AESITeNbHOCTH, OYIyT CTPOUTHCA C HCIIOJIb30BAHMEM HMEHHO
3TUX IPUHIIUIIOB.

TakoBBI OCHOBHBIE MOJIOKEHUS pa3pabareiBaemMoit aBTopamu «Kocmonornaeckoit Ous3ukmy,
npeayiaraeéMoid B KadeCcTBE QJIbTEPHATUBHOM OCHOBOIIOJATAIONICH HAayKH Ui BBIPAOOTKH
€CTECTBCHHOHAYYHOUW TMapaJurMbl, TPeOYIOIIeHcs JUisi CPOYHOM 3aMEHBI TOCIOJACTBYIOIIETO B
COIIMyME€ MHUPOBOCTIIPHUITHS HAa HOBOE — MHPOBOCIIPHUSATHE TPETHETO ThICAYENeTUs (TPUHITHE
KOTOPOTO COOOIIECTBOM, KaK YKa3bIBaJlOCh, IIO3BOJUT CYLLIECTBEHHO CHU3UTH PUCKH, CBSI3aHHBIE C
npoxoxaeanem «llepexoma 2012y).

4. 00 oOpeTeHNM HCTUHHBIX 3HAHUH

B omHOM M3 HeNaBHMX TMOCIAHHWM YEJIOBEYECTBY TOBOPUTCS: «MBI MPHUXOAUM K TaKOMY
BBIBOJly: KJacCM4Yeckoe oOpa3oBaHuWe, TeM 0o0jiee, MHOTOJECTHHE TpYyIbl B HAIpaBICHUU
Uccle0BaHuM (PU3MUECKOro MHpa, SBIISIOTCS TOPMO30M, TaK KaK y Bac chOpMHUPOBAIUCH CTOUKHE
yOeXIeHUsI, KOTOPBIE HE SABJISIOTCS (PyHIaMEHTAIbHBIMA 3aKOHAMHU, & BCETO JIUIIIh YaCTHBIN CIydail
JUIsi  HEOOJBIIOTO yrojka BceeneHHo#, ¢u3mueckoro ImiaHa 3-X MEpPHOTO MPOCTPAHCTBA.
[Tomyuaercsi, yTo Baml Oarak 3HaHUM NPENATCTBYET MOCTMXKEHUIO 3HAHUNW O TOHKOM IUIaHe, €ero
MaTepUu U SHEPTrusixX, TaK KaK METOJ| aHAJIOTHHU 3/1eCh MOYTH HempuemiaeM. TOHKHE SHEPTUHU €CTh
OCHOBHOM JIBHTaTelb MPOIIECCOB BO BeenenHoi, Ha Bcex miianax Obtus» [37].

WNudopmanus, cymectByomas B Mupo3gaHuu, UMeeT roorpauyueckyio CTpykTypy — B
000 TOUYKE MPOCTPAHCTBA COJCPIKHUTCS BCS MHPOpManus 000 Bceil BceneHHOM, XOTsA 4elioBeK
BOCIIPUHMMAET €€ B OIPaHUYEHHON YacTH CHEKTpa; OJHAKO, HaM IOJCKa3bIBaloT, [50]: «kak 1000
paZMONPUEMHHUK, YEJIOBEK MOXKET NMEpPEHAaCTpauBaThCsl Ha pa3jInyHbIe “‘CTaHLUU’, 37€Chb PE3EPBBHI
OTPOMHBI, HO MHOTHM JIOASM JaXe€ He MNPUXOAUT MbIcab 00 3ToMm. Ilouemy BbI Tak MaJjio
HHTepecyeTech TeM, YTO BBIXOUT 32 PAMKH oOecriedeHUusl :KU3HeAesATeJbHOCTH (U3HIecKoro
Tena? Jlaxe Bamu yyeHsle U puaocodbl Me0T Oarax 3HaHUM, KOTOPBIM B MPUHIUIIE a0COTIOTHO
JocTyleH cpeaHeMy uenoBeky. [lodemy Ttak mpoucxomut? Ilotomy, uYro B pe3yibrare
TEXHOJIOTUYECKOTO Pa3BUTHS HUBUIN3AIMUS MOTEPsIa MHOTO, B TOM YKCJIE U CIIOCOOHOCTh YeJI0BEeKa
noyiyyaTb HMHGOPMALIMIO METOAOM “UHCAalTa”, — 03apeHHs, TO €CThb, HeNoCpPeACTBEHHOI0
NOJK/JIIYeHUs1 K  HMHQPOPMALUMOHHBIM  CTPYKTYpaM  NPOCTPAHCTBEHHO-BPEMEHHOI'0
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KOHTHHYYMA. JlnuTenbHOoe oOyueHue, 3aHMMAlollee MHOTHE TroJAbl, a IMOpONl U BCIO XKU3Hb
YeJI0BEKAa, CYIIECTBEHHO OIPAaHMYMBAET €ro BOo3MOXHOCTH. Kak 310 m3MeHutb? [[nst Toro uytoObl
BOCCTAaHOBUTH CIOCOOHOCTh 3€MHOIO 4EJOBEKa IOJIydaTh MH(POpPMAlMI0 HE IyTeM OOydeHUs H
3allOMUHAHUS, a IYTEM HENOCPEICTBEHHOTO COEIUHEHHUS ¢ MH(MOPMAIMOHHBIMH CTPYKTypaMu
MPOCTPAHCTBA, HEOOXOAMMO  OCYLIECTBUTh PE30HAHCHYIO  HACTPOMKY BCEX KOHTYpPOB
4eJI0BEUECKOro CYILECTBA, BCEX €ro Tell, B €UHYIO chUcTeMy. B HacTosmiee BpeMs y OOJIbIINHCTBA
JIOZIE KOHTYpBI PaccoryiacoOBaHbl, U KaXKJI0€ W3 TeJ BOCHPUHUMAET MH(POPMAIMIO OTPHIBOYHO B
BECbMa Y3KOM 4YacTW CIEKTpa, U 3TU OOpbIBKM MHGOPMALMU HE CTHIKYIOTCSI MEXAYy COOOMH, He
CO3JIaI0T MOJIHYIO KAPTHUHY MHUpa, OTPAaHUYUBAIOT BO3MOKHOCTH YEJIOBEKA U BCETO YEJI0BEYECTBAY.

OtmeuenHass crneuudduka TOJYYeHHUs 3HAHUW M OTBETCTBEHHAa 3a CTAHOBJICHUE
rOCIIO/ICTBYIOIIEH €CTECTBEHHO-HAyYHOM MapaJurMbl (OCHOBBIBAIOLIEICS HA «3aKOHAX IPUPOJIbI»
($u3UYeCcKOTO MIaHa 3-X MEPHOTO MPOCTPAaHCTBA) U (OPMHUPOBAHHME TAKOTO CO3HAHHS COIMYMA,
KOTOpO€ BHOBb IpHBENO (Kak M B JaJl€KOM IPOLUIOM) K OTKJIOHEHHIO BEKTOpa HBOJIIOIMU
yejloBeYecTBa OT HalpaBJeHUs, HperonpeneneHHoro pykoBoasmumu Cuctemamu Beicuiero
VYPOBHS, YTO OMSATH YPEBATO OUYEPETHBIM YHUUTOKEHUEM [IUBHIIU3ALIUH.

[IpyunHON YyCTAaHOBMBILEWCS KOHKPETHOM METOJOJIOTMU IO3HAHUSA B TEXHOKPATUYECKOM
cooliiecTBe sBIseTCS aOCONIOTH3AlMsl MEHTalIbHOIO crocoba moixydeHus U oOpaboTKu
nH(pOpMallUi U UTHOPUPOBAHUE UHTYUTUBHOIO METOJa («MHCANTa»), XOTs, KaK MOJI4EpKUBAETCS B
[14], «pu3nuecknii MO3T, MOXKHO CKa3aTh, BOOOIIE HUYETO HE 3HAYMUT Ha 3eMJie, IOTOMY, YTO OH y
JIOJIEN He pa3BUT, Kak roJiaraercs. YeaoBeuecTBO 3HAUUTEIbHO OTCTAIO B CBOEM Pa3BUTHUNY.

OTnUYUTENbHON € OCOOEHHOCTHIO I30TEPUUYECKON HAyKu U HHQOpPMAIUH, MOJydaeMou
IyTEM «UYEHHEJIMHIa», KaK YKa3bIBAJIOCh BBIILIE, SIBJIETCS TO, YTO 3TU 3HAHUS MPHOOPETEHBI IyTEM
HEMOCPEJCTBEHHOTO COEIMHEHUS C HMHQPOPMAIMOHHBIMU CTPYKTYpaMH IPOCTPAHCTBAa, W
NpencTaBiIssoT uHpopManuio Beicmiux VYpoBHEH, NpOSBISIOUIYIO IOJUIMHHBIE CBEACHHUS O
Mupo3nanuu, 3aK0HaxX €ro CyIiecTBOBaHHS U Pa3BUTHUS.

O)II/IH M3 MOKAa3aTCJIbHbIX UCTOPUUCCKUX IMMPUMEPOB MPEAOCTABICHUA KOHKPCTHBIX 3HAaHUU
MOJ0OHBIM CIIOCOOOM MIPUBEACH B IUATIOTE, U3JI0KEHHOM B [14]:

« — Tak 3HauuT, U HalmeMy ydyeHOMY MeH/JieneeBy NepuoANYEcKyto TaOIHIly MMOJCKa3al BO
cHe ero OnpenenuTens?

— EctecTBeHHO, OH caM J0 Hee HUKoT1a Obl He noaymaiicsa. OHa cymiecTBoBaia y Beiciiux B
roroBoil opme. Pemenne Obuto mpuHsATO He cpa3y. Ho kak mooipeHue 3a ero Tpya M MOUCK,
pelIeHo ObLIO JTOBEpUTH 3TU 3HAaHUS eMy. lIpodeccuoHanbHO OH OBLT FOTOB K BOCIPHUSATHIO UX U
CyMeJl JIOHECTH daHHble 10 Jtoaed. UToObl MOHATH TO, YTO MAIOT BO CHE, TOXE HAJIO OBITH
JOCTAaTOYHO IIOAT'OTOBJIICHHBIM.

Takum 00pa3om, TOJBKO MaKCUMaJIbHOE PAaCKPbITUE MOUIMHHBIX 3HAHUHM, COJEpKAIUXCS B
33OTCpH‘~ICCKOI>’I HAYKC, COBPCMCHHBIX HC3aBUCUMBIX HCCICAOBAHUAX W IOCIAHUAX YCIOBCUYCCTBY
MO3BOJIUT  TPOU3BECTH YCKOPEHHYIO TIEPECTPOMKY €CTeCTBEHHOHAYYHOHW TMapajurMbl U
MHUPOBOCIIPHUSTHS B COOOIIECTBE.

Haubonee nonHo B HacTosiiee BpeMsi 3TH 3HaHU (110 HAIlleMy MHEHMIO) MPEACTaBIIECHbI B
YIIOMHMHABIIUXCS OOLIMPHBIX UCCIIEIOBAaHUSIX KOCMOJIOTHH, LUKJIOJIOTUN u
«rurnepnpocTpancTBeHHOW» pusuku 1. Yunkoxka ([24]), B paborax rpynnsl Jl. Dnkunca ([25]), B
«Kuure Ypautun» ([22]), kaurax Kpaitona, Adnpamuna, M. Hetotona, C. bpayn, b. Mapcunbsik u
MHOTHX JIpyTUX aBTOPOB.

Pe3ynpraTrel HCKIIOYMTENBHO HWHTEPECHBIX HccieqoBaHUM [I. YHMIKOKa BCKpBIBAOT
cienyronue HaxThl:

«®aKT, 4TO NUBHIN3ALMH pa3BUBAOTCA 25.000-1€eTHUMY LIUKIIAMU;

@axT, 4TO BCEJIEHHAs! OPraHU30BaHA B BUJIE OKTABbl U3MEPEHMUI;
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®dakT, YTO OKTABBI 00JIAJJAIOT CBETOM, 3BYKOM U T€OMETPHUEH;

®axT, 4TOo reoMeTpHs NposiBisieTcs Ha 3emiie Kak [ 1obanpHas perierka;

®akT, 4ro JHepruerd PemeTkn MOXKHO OBJAIETh IOCPEICTBOM  CTPOMTENIHCTBA
KPUCTAIIMYECKUX CTPYKTYP;

®axT, uro Benukas [lupamuaa Obliia ONITHMAaIBHBIM [IPOEKTOM YCTPOMCTBA (POKYCUPOBAHUS
SHEPTHH;

@dakT, 4TO B KOHIIE ITMKJIA YEIIOBEYECTBO OyAET “yOpaHo™ B pe3yibTaTe yOOPKU ypoxKas;

dakT, 4TO CymiecTBa M3 0oJjiee BBHICOKMX HM3MEpPEHHH OyayT momoraTh Ham mpu yOopke
ypoxas» [24].

O IMKJIMYHOCTH Pa3BUTHS IUBUWIM3AIIMN TOBOPUTCS U B [25]:

«OnuH rnaBHBIM LUK JuuTes npubnusutenbHo 25.000 Bamux ser... CymiecTBylOT Tpu
LMKJIa TAKOW MPHUPOJIbI, KOTJa T€, KTO J0CTATOYHO Pa3BUJICS, MOTYT ObITh YOpaHbI B KOHIIE JIFOOOTO
W3 Tpex TIaBHbIX HHKIOB. Ho mpubmmsurensHo mexay 75.000 u 76.000-mu Bamux Jet
“ybuparorcs” Bce, HE3aBUCHMO OT UX Pa3BUTHUSA, MOCKOJIbKY B TO BpeMs caMa IUJIaHEeTa Ipoluia
yepe3 IMOJIE3HYI0 4acTh U3MEPEHHUs M HAauMHAeT NepecTaBaTh ObITh MOJIE3HOM Juid Oojiee HU3KUX
YpOBHEH BUOpAIIMH B ATOU IJIOTHOCTH.

... B KOHIIE ITUKJIa YEJIOBEYECTBO OyAeT “yOpaHo™ B pe3yibTaTe “yOOpKH yporKas ».

Kak momuepkuBaercs B [4]: «l[IpocBemienne TeX, KTO XO4YeT OBITH MPOCBEIICH, JOJHKHO
MMETh OCHOBAHHS BEPOSITHOCTM U COEOUHATH B cebe Bce HEOOXOAMMBbIE 3HAHUS JUIsl OKa3aHUS
IIOMOIIY BCEM, KTO B HEHl Hy)KJaeTcsl.

[IpocBenienue Bac, TeX, KTO UILET UCTUHY, HAYAJIOCh yXKe AaBHO. YK€ MHOTO pa3pO3HEHHOMN
uH(pOpMallUY TPHUHSAIU pa3Hble UYEHHeNepbl W KOHTakTepbl. COEOUHUTH 3TU 3HAHUS BOEIUHO
MpeICTOUT BaM camuM. Jljig 3TOoro y Bac ecTb Bce HeoOxonumoe. [loutu Bce 3TH CBeACHUS
onyonukoBanbl yepe3 HrepHer. CBOM 3HAHUS KaXKIbIH U3 BAC J0JI7KeH CBEPATH €O 3HAHUSIMH
APYrUX UIIYIIMX, M He 3alMKJIMBATHCA HA Pa3HOPEYHsX, a COeIMHATh Pa3pO3HeHHbIe 3HAHUS
B eluHYI0 cucteMy. CerojHs OY€Hb MHOTO 3HAHMM HAKOMMWJIOCh y KOHTAKTEPOB, HO €CTh Cpeau
9TUX 3HAHUH 0oJiee aKkTyallbHble U MEHEE aKTyaJlbHblE, HO BCE OHHU JIOJKHBI OBITh COXpAaHEHBI JJIs
JOJCH.

3HaHMUS O MPOCTPAHCTBE M BPEMEHU OYEHb BaKHBI, HO CErOJHS, KOTJa HAcTalo BpeMms
[lepexona maHeTsl B HOBOE KBAHTOBOE COCTOSIHUME, B JPYroe HpPOCTPaHCTBEHHO-BPEMEHHOE
U3MepeHue, MPUMEHUTh 3TU 3HAHUS Ha MPAKTHUKE HEBO3MOXKHO, TaK KaK COCTOSHHME KOHTHHYyyMa
HecTabuabHO. Ho 3TH 3HaHus HEOOX0MMO COXPaHATh, YTOOBI BOCIOJIb30BaTHCSA UMH B OyIyILIEM.

CoxpaHeHue 3HAHMI He MeHee BaJKHO, YeM COXPaHeHHe YeJIoBeYyecKUX KU3Heil, a
BO3MOKHO U 00Jiee Ba:KHO».

«Kocmonornueckas duzukay, npemjiaracMast B KayecTBe OCHOBBI HOBOM
€CTECTBEHHOHAyYHOM MapajurmMbl, M MpPEACTaBIseT COOONH TOT YPOBEHb 3HAHWH, KOTOPBIN
HEOOXOIUM IJisi YCKOPEHHOW TIEPECTPOMKM MHUPOBOCHPUSTHS B COBPEMEHHOM YEJIOBEYECKOM
coOo0IIeCTBE.

5. 3akiouyenue

Bpemss HeymonuMo mnpuONMKaeT HAC K 3aBEPIICHUIO OYEPEJHOTO 3Tara SBOJIOIHUU
YeJOBEYECKOW NMBWIIM3AIMKM Ha IUIaHeTe 3eMisl, M, KaK 3TO HEOJAHOKPAaTHO IPOHMCXOAWIO B
IPOIUIOM, YEIOBEYECTBO, B CHIYy CBOEro HEBEXKECTBA M CAMOHAJECIHHOCTH, OKAa3bIBACTCS
COBEPILIEHHO HE T'OTOBO K HACTYIAKOUIEMY YPE3BBIYaHO OTBETCTBEHHOMY MOMEHTY CBOEH HCTOPHUH
— MOMEHTY «yOOpKH YpoxKasi».

O 6M30CTH 3TOTO 3aBEPIICHUS U MPEIYNPERKIACT B cBouX padorax J. Yuikok:
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«... TIOCKOJIBKY MbI OY€Hb OJM3KM K OKOHYAHHIO IIMKJA, Halll MUP YK€ MOYTH HOJHOCTHIO
peObIBaeT B UETBEPTOMN IUNIOTHOCTU. ETMHCTBEHHOE, UTO TSHET Ha3aJl, — Hallle CO3HaHue» [24] .

VIMeHHO Ha 3Ty NPUHLUIUAIBHYIO BaXKHOCTh MU3MEHEHMsI CO3HAHMS B COLMYME B JIAHHBIN
IIEPUOJ TOCTOSIHHO YKa3bIBAIOT YEJIOBEYECTBY:

«TonbKO N3MEHEHUE CO3HAHUS, U3MEHeHHe MEHTAJIbHOI KapTHHbI Mupa MOXeT co31aTh
YCIIOBUS MATKOTO Tepexo/ia ueaoBeuecTBa Ha 00Jiee BBICOKYIO CTYIIEHb Pa3BUTHS.

...I3MeHeHHne co3HaHUSI BO3MOXHO HECKOJBKUMH MYTSIMU — B PE3YyNbTaTe IPOCBELICHMUS,
MMOHUMAaHUs BAXKHOCTH JTyXOBHOMU cepbl ObITHS, 100pOBOIBHOrO cobmoaeHus 3akoHoB Kocmoca.

Jlpyroii myTh — U3MEHEHHE CO3HAHUS B PE3YNIbTATE PAJUKAIBLHOIO W3MEHEHHS BHEIIHUX
yCIIOBHUH cpenbl oOuTanus. B mepBoMm cirydae yuuTeneM U IBIKYIIEH CHIION SIBIISIETCSI COBECTh, a BO
BTOPOM CJIy4ae — CTpax.

Bropoii myrh, uepe3 cTpax — 3TO IyTh CTpaJaHuil, MyTb OOpPHOBI 3a 3JIEMEHTapHOE
BBIKMBAHUE, 34 KaXKJbli CBETJIBbIA MUT OBITHS.

K coxaiienuto, oueHb MHOTHE JIFO/IM Ha IJIAHETE HEe CIOCOOHBI MTPOUTHU JaKe ATOT MyTh, €IlIe
MEHbLIE TE€X, KTO TOTOB MJITH, U UJET IIyTEM Pa3BUTHsI CO3ZHAHUS Yepe3 TyXOBHOE pa3BUTHE.

...Eme ectp Bpemst st TOro, yToObl NOMOYb OYEHb MHOTMM JIIOJSM OCO3HaTh cels
JyXOBHBIMHU CYIIIECTBaMH, a HE IPOCTO NOTPEOUTEIIMU OJIar LUBUIIU3ALUY.

Ecnu coBecth HEe ciyXuT NpoBOAHUKOM B HOBBIM MHp, TO IycTh XOTS ObI CTpax nepej
YTpO3011 YHUUTOKEHUS YEIOBEUECTBA MTOCIYKUT CTUMYJIOM K pacIIMpPEHUI0 co3HaHus» [S1].

«Bbl 3HaeTe, 4TO CO3HAHME SBISAETCS 3HAYMMbBIM (PAKTOPOM IPOCTPAHCTBEHHO-BPEMEHHOTO
KOHTHUHYYMaA, U €ro BOSI[GﬁCTBHG Ha KOHTUHYYM TEM 3HAYUTCIIBHCC, UEM 6OJ'H)IHC OHO IIPOABIJICHO.
Ecmu 6OJ'IBIHOC KOJIMYECTBO CO3HAHUH HMEIOT OIMHAKOBBIC IIOHATHUA, TO OHH CTAaHOBATCA
3HAYUTCIIbHBIM (baKTOPOM BO3)I€I>1CTBH$[.

Korma MHOTHE IOMM JyMaroT, YYBCTBYIOT OJMHAKOBO, MEHTAJIBHOE IIOJIE MPHOOpETaeT
ONPCACIICHHYIO HAIIPSXKCHHOCTH, APYruc JOAMW TOXE HAYMHAIOT HACTpAaWBATBHCA Ha HOI[O6HBIG
BHOparum» [52].

B cioxuBmielics curyauuu OBICTPOTAa CMEHbI YKOPEHHMBIICHCH B COLMYMe MOJEJIH
MupoBocnpusitusi  (myreM  (HOpCUpOBAaHHOW  3aMEHbl  €CTECTBEHHOHAyYHOH  MapaJurmsl)
MPUHIHUINAIBHO OINpEAETseT BO3MOXHOCTb YIHOPSAJOUYEHHUS MMEIOIIErocs B HAIUYUM Yy
UMBUIM3aUMU  HMH()OPMALIMOHHOTO MOTEHLHalda TakuM o00pa3oM, 4TOObI BXOXICHHE B
YIUIOTHSIOLIEECS] CTPYKTYPHOE IPOCTPaHCTBO BeeneHHOo BRI3bIBANIO TOJIBKO aJIeKBaTHBIE PEAKIUU.

B ycnoBusix orpaHU4eHHOTO BpEMEHH JJIsl BO3MOXKHOM KoppekTupoBku Co3zHanus Counyma
HEO0OXO0IUM MOMUCK crocoba CPOYHOIO PacHpOCTPAaHEHHUsS] TAKOTO MHUPOBO33PEHUYECKOrO IMOIX0/]a,
KOTOPBIA OCHOBAH Ha HOBBIX 3HaHMIX 0 Muposnanuu, Co3nanuu Abcomtora, 3akonax Kocmoca —
MHUPOBOCIPUSTUS TPETHETO THICSUEIETHSL.

OpHMM U3 BO3MOXHBIX CIIOCOOOB pElIeHHs TaKOW 3a/Ja4d MOTJIO CTaTh CO3JaHHE HEKOEro
MEXAYHApOJHOIO LEHTPA MO PacHpOCTPAHEHUIO HOBBIX 3HAHUMN, UMEIOIIETO MPEICTaBUTEIbCTBA B
MaKCHUMAaJIbHO BO3MO>KHOM UHCJI€ BIUSATENIBHBIX CTPaH, OMpPENENSIIOIINX COCTOSIHUE COBPEMEHHOM
MEXYHAPOJHON TOJMTHYECKOW OOCTaHOBKM M JKOHOMHKM Ha I1wiaHere. [IpuBiedeHue K
COTPYJHMYECTBY B TaKOro poja IPOCBETUTEIbCKOM JIEATENbHOCTH  OOJBILIOTO  YHCIa
IMPUHUMAIOIIMX HOBYIO HayudyHYK [apajurMy MepefoBbIX Y4UeHbIX, ¢(uiaocodoB, Teocodos,
PEJIUTHO3HBIX M OOIINECTBEHHBIX JAEATENe M3 pa3HbIX CTpPaH, BIMATEIbHBIX MEXIYHApPOJHBIX
opranusanuii (OOH, FOHECKO u 1.11), paznuusbix MexayHapoaHbIX DOHI0B, MOJKIIOYEHHE BCEX
TEXHUYECKUX BO3MOKHOCTeH coBpeMeHHbIX CMU, VMHTepHEeTa U MHBIX CpPEeICTB KOMMYHHUKAIUH,
MO3BOJIMJIO ObI TaKOMY ILIEHTPY OBICTPO 3aBOE€BaTh aBTOPUTET Y IIMPOKON OOIIECTBEHHOCTH H
HayaTh MacCOBOE BHEJPEHNE HOBOTO MUPOBOCIIPUATHS B IJIAHETAPHOE CO3HAHME [6].

K coxanenuio, U3/105KEHHOE BBILLIE MPEJIOKEHUE ABTOPOB OCTAETCSl YK€ HECKOJIKO JIET
HEYCJIBIIIAHHBIM, YTO IPUBOJUT K HEYTEIIUTEIHLHON MBICIH O HEBO3MOXKHOCTH PAa3BUTHUS OYAYIINX
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coOBITUH TO «oOseryeHHOMY» creHaputo ([2, 9, 10, 51]), mbo Bpems s HaIeKaIIeH
MTOJrOTOBKH, MO-BUIUMOMY, YK€ YITYIIECHO.

[Toatomy: «Kakoii BapuaHT KBaHTOBOTO Iepex0/ia BEIOEPET YeI0BEYECTBO — HEU3BECTHO, U
pemaeTcsi ’TO B HACTOSAIIEE BPEMSI.

Yem OoJbliee KOJIMYECTBO JIIOJEH OyAeT BEpUTh B HEraTUBHBIN CLIEHApU, TEM BEpOSTHEE,
YTO KOHKPETHO JUIsi HUX OH Tpou3oier. HeraTuBHBIE MBICIIM HACHIIIAIOT aypy IUIAHETHI H
MPUTATUBAIOT HETAaTUBHBIC COOBITHS. KaX7plif, KTO BEPUT B TPAarm4eCKUil HMCXOJ, BHOCHUT CBOM
BKJIaJI B THOEJTH YEJI0OBEYECTRA.

U, cooTtBeTcTBEHHO, HAOOOPOT. MBICTH — 3TO MOIIHAS PHEPTHs, C TMOMOIIBLI0 KOTOPOH, K
COXKQJICHUIO, HEOCO3HAHHO, MBI CO3/1a€M CBOIO JIEUCTBUTEIHHOCTH. [103TOMY HY)KHO CO3HATEIHHO
BBIOMPATh TOJBKO MO3UTUBHBIN BapuaHT» [S3].

B crmoxuBmeiics curyanuu, BHJIWMO, €IMHCTBEHHBIM pPEATbHBIM CIICHAPUEM PE3KOTO
W3MEHEHHUS CO3HaHHUS COIIMyMa OCTaeTcs T.H. mporpamma «PackpbiThe», 0 KOTOPOW MOCTOSHHO
ynoMuHaeT B cBoux paborax [[. Ywikox, ocobernHo B mocnenneir ([54]), rme oH mpuUBOIUT
cienyromee xapaktepHoe BeickaspiBanne b. @yndopna: «Hy, MmHOTHE Moau ocTtanyTcs... Bel 310
3HaeTe. OHM HE COOMpAIOTCS MEHATHCS, TMOKAa HE YBUIAT IEPEMEHBI IO TeneBu3opy. Ecmm
TETIEBU30pP CKAXKET, YTO MOpa MEHATHCS, OHU coryacsitcsa. Beerma OynyTt momau, Beaymue ceds Kak
oBipl. OueHp xanb. Bor uto cinemyer caenars. Ecnm BBl mpocBemiaere Jt0Aei, TOBOPUTE MM
MpaBy W MpeaiaraeTe BCIO HEOOX0 UMY HHGOPMAIUIO, JIIOAU OOBIYHO MPUHUMAIOT NMPABHIIbHBIC
perienus. Jlymaro, JIIOISIM CIIEIYET TOBEPSATh, KaK TOJBKO Bl BRIPBETE UX M3 HEBEKECTBAY.
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