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Bonpoc: “3gpasctBynTte, YBaxaembin bopuc BuktopoBumd! Hwukak He ypaértca

HEeNnpoTMBOPEYMNBO YIIOXKUTb BOEOMHO WU3BECTHble Ha CErogHAWHNN OEHb MOHATUS O

MaTepusixX ANeKTPUYeCKon N MarHUTHON 3HEPrnn ¢ PyHOaMEHTOM, NOCTPOEHHbLIM Ha OCHOBE

kHur H.B. Jlesawosa. MNMpowy BAC noackasatb, rae B paccy>XaeHns 3akpanach owwmbka.

BepHo nn 4 noHMmato, 4YTo:

1.

MepBnyHas matepma (MM) no H.B. JleBawoBy — 3TO mMatepusa 3neKTpPUYecKon
3Heprun (anekTpuyeckas 4Yactmuya — 3Y). Unu 3apsg B TepmuHonorum A.M.
XaTtblboBa. He vmeeT BNOXeHWn, HO MMeeT CBOK (bopMy, pasmMep U MEPHOCTb.
Bo3MOXHO, TaKke MMeeT BHYTPEHHIOK CTPYKTYPY, HO 06 3TOM HET HUKAKMUX LaHHbIX.
OY 6bIBalOT pasHbiX TUMOB. TuMbl 3aBUCAT OT OKTaBbl CyLLECTBOBaHWA 3apsiga
(pasHble MM — pasHble 3apsagbl).

MaTepusa marHMTHOM aHeprumn (MarHuTHasa Yactuuya — M4Y) — aTo nepsBuyHaa matepus
C KO3(MPUUMEHTOM KBAHTOBAHUS, OTMMYHbIM OT KO3(PdUUMEHTA KBAHTOBaHMA
NepBUYHbIX MaTEPUIA, CnaratoLmx BCHO rMOpUAHYH MaTePUIo HaLero NpocTpaHCcTBa-
BcenenHon. OpgHako npu HecnocobHocTn cnmBatbeca ¢ [IM «Hawero Tuna» wu
dopmmpoBaTb ¢ HUMU rMBpuaHblie dopmbl, MY cnocobHbl B3aMmoaenctsoBaTth Apyr
c apyrom u ¢ INM «Haluero Tuna» (B YaCTHOCTM 00nafatoT CBOMCTBOM MPUTSHKEHNSA —
OTTasnkMBaHus), YeM u O0ObSACHAETCA CTpyKTypupytowee Hadano MY agna M
«Hawero Tuna». To ectb MY, no cytu cBoen, — WH(pOpMaUMOHHAA OCHOBa
npocTpaHCcTBa, 3ajatowiast ero cTpyktypy. MNpuuém kak QY npeacrtaBnsAlT cobon
pasHble o okTaee 3apsagbl (pasHble M), Tak 1 MY — aTo pasHble MM ans kaxgoro
YPOBHS NPOCTPaHCTBEHHOW OopraHu3aumun. [Nockonbky ogHa MM He MoXeT Ha pa3sHbIX
KauyeCTBEHHbIX YPOBHSAX o6riagaTtb MarHUTHbIMW cBoWcTBamu Ans Bcex [1M,
COCTaBIALWMX NPOCTPAHCTBO.

POTOH — cnoxHasi KOHCTpyKumMsi, coctoswas m3a Di — cTpyktyp (kak oguH u3
BO3MOXHbIX BapuvaHTOB) C HEKOTOPbLIM KONIMYECTBOM BriOoXeHun. PewéTka doToHa
obpasoBaHa MY, yaepxumsatowmmm MM Hawwero k-Ta KBaHTOBaHUA (3apsg, O4).
MaruutHbin -~ mmnynsc  (MW) — 910 «pybawka» 3apsga, TO eCcTb  3TO
MUKpoaedopMaumsa NpoCcTpaHCTBa (BOSHA), «HecyLwaay 3apag. VIHbimu cnoBamum —
dopma ¢OTOHa, onpefensiolias COCTOSHME BCeEX ero peléeTtok. B crpykType
ukocasgpa BewecTBa pybawka 3apsga (MW) He HyxHa, Tak Kak ecCTb
cTabunusnpyowme CTpyKTypbl — gogekasgpbl. Ecnun nx HeT — dhopmupyetcs poToH

c cootBeTcTBYHOWMM MW 1 nponcxoauTt nanydeHuve.
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6. Ecnn HeT pedumumTta 3apsiga CMEXHOW CTPYKTYpbl, TO MOMMOLWEHUS BOJSHbI He
npoucxoaut. MNpoucxoguT HakonneHne 3apsaa (C U3MeHeHNneM CBOWUCTB CTPYKTYpPbI)
C nocnegywwum nepexogoMm (Ha onpedenéHHoM 3Tane) Ha - PeLeTKu
«BbllLUenexallen» oKTaBbl.

7. [opekasgpanbHO-ukocasgpansHaa popmMa peLleTkn NpocTpaHCTBa TakoBa MMEHHO

Bcneactene ®OPMbI INM, npeactasnaowmx cobom kak 4, Tak n MY.”

Bnagmumup MepexaHos, 10.10.2017 r.

NONEMWMKA B BOMNMPOCAX U PASMbILLITEHUAX

[denumbl nnn HegenuMmebl nepBnYHble MaTepumn Ha 3NTEKTPUYHECKYIO U MarHMTHytO qacmuy?

Ecnn penumbl, TO rge u3HavanbHO (NepBUYHO) 3apoaunach arnekTpuyeckaa matepus
(nepBMYHOE MOpe OneKkTpU4ecKon oHeprMm B BUAE YacTuL) W MarHuTHas maTtepus

(nepBnYyHOE HEBO3OYXXAEHHOE NPOCTPAHCTBO YaCTUL, MAarHUTHOW 3HEpPrum)?

MoxeT nu aHeprusa cywectsoBaTb 6€3 matepum, ecnm 310 BCEro Nuilb CBOMCTBO Matepumn?

OToenuMo nu NepBUYHOE MNPOCTPAHCTBO OT MNEPBUYHbLIX MaTEPUA B HEUHEPLIMOHHOM

COCTOAHUN?

K ONCKYyCCUWM npueBena yutarta:

«Ecnun mbl npuHMMaem, 4To (pyHOaMeHTarnbHy0 OCHOBY MaTepun (Kak NepBUYHbIX, TaK U
rMopuaHbIX) COCTaBNAOT 3NEKTPUYeCKMe U MarHUTHble 4acTulibl, @ BO3MOXHOCTb
B3anmoaencTaust Matepuin 3aBUCUT OT TOXOECTBA UX CBOMCTB W KA4YeCTB, onpeaenaemoro
KO3 PMUMEHTOM KBAHTOBaHMUSI MEPHOCTU Yi, TO JIOrMYHO OyaeT npeanonoXuTb, YTO
noHsaTMe MepHOCTb, SBNAIOLWEECS BbIPaXXEHMEM CBOMCTB W KadecTB Matepumn u
[MpocTpaHcTBa, Tak UM nHavye CBs3aHO C B3aMOAENCTBUEM ATIEKTPUHECKUX N MArHUTHBIX

yactuy, aty Mateputo 1 INpocTpaHCTBO COCTaBNAIOLLUXY.

Pasmbiwnenue: B wmatepmanax HUW LYC paétca onpegeneHne nepBUYHbIX
afieMeHTapHbIX NMPUPOAHbLIX COCTaBMAKOLWMX, KaK MarHUTHbIX YacTul (Matepum MarHUTHOM
3HEprnn) 1 Y4acTuy, anNeKTpu4eckon matepun (pasnuyHbix OOTOHOB, KaK 4acTu maTepum
3NEKTPUYECKON 3Heprnn). ATN ABe MUKPOoYacTuubl (MarHUTHble YacTuubl U pasfnnyHble
POTOHbI), ABE MEpPBUYHbIE MaTEPUN 3IHEPruM MarHUTHOW W 3MEeKTPUYECKON 3IHepruu
XapakTepuayTcs Kak nepBOOCHOBbI Bcero «CoTBOpeHHoro Mwupay», «AKO BeYHbIn

NnepBUYHbIA CTPYKTYPHbIN MaTepuan BceneHHomy.
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C ppyron ctopoHbl, n3 kHUr Hukonaa BuktopoBuya JleBallueBa M3BECTHO, YTO Kaxaas
nopLmsi ONTUYECKOro U3ny4eHns, OTOH, UMeEeT CBOU onpeaeriéHHble CBOMCTBA N KadecTBa.
... Kaxxabin boToH npeactaBnsieT cobor MUKPOCKONNYECKOE NCKPMBIIEHME MPOCTPAHCTBA,
HacbIWEHHOE KaKoOM-NMMbOO OAHOW MEPBMYHOM MaTepuen. ... Kaxgasa M3 Takux 30H
aedopmMauum npoCcTpaHCTBa HacChbIWAeTCss pasHbiMU MEPBUYHBbIMU MaTepUsaMn. POTOHbI
ONTMYECKOro AuanasoHa — OCOOEHHO MHTEPECHbI, TaK Kak OHW SABNSAIOTCSA Ha YypOBHE
MWKPOMNPOCTPaHCTBA OCHOBOW Hawen BceneHHon. T.e. nepBuYHble MaTepum — 3TO
pasHOBNOHOCTM POTOHOB. [1pMpoaa MarHUTHOrO U ANEKTPUYECKOro NoNen — TOXKAECTBEHHA,
a pasnuMume ux CBOWCTB W KadyecTB OnpedeniieTcss aHu3oTPOMHOCTbH MNPOCTPaHCTBa,
3aBMCUT OT TOrO, B KAKOM W3 MPOCTPAHCTBEHHbIX HanpaBfieHUN MPOSIBMSETCHA rpaguveHT

MEPHOCTMU.

Ha ocHoBaHun ctaten AnekcaHgpa Muxannosuya, «kak B aTOMHbIX CTPYKTypax, Tak u B
OKpY)XalLen Hac cpefe CyLeCcTBYeT TONbKO OL4HO Nore — 3fekKTpudeckoe, 1 UMEHHO ero
CBOWCTBA B pasnnyHblx 96 OKTaBax COCTOSAHUSA, 64 yrinax CKONbXeHUs B Kaxaoun oktase, 18
BapuaHTax popm nepegayv nmnynbca, U Tak ganee — B CO4ETaHUSAX BOCNPUHMMAKOTCSH Kak
UHble nons. lMonyyaeTcs, 4YTO HOCUTENeM 3JreKTPUYECKOro nons sensetca 3apsag. «B
obwem Bnae 3apsa MMeeT LeHTpanbHyl YacTb M pybalwlky (KOHTyp). 3apsg ABuraetcs
Mexay yanamu ukocasgpa, MMes Yron CKOMbXeHua n noteHuuan.» OTcioga MOXHO
BbIBECTW, YTO MISIOTHOCTN NOTEHUMANOB 3apsaoB (9NeKTPUYECKoro U «rpaBUTaLMOHHOIOY,
T.€. MarHUTHOrO), PaBHO KakK U YNOMSAHYTble KOHTYpbl (POpPMbI), POPMUPYIOT MHOXECTBO
nepBUYHbIX MaTepun B TepmuHonorum Hukonas BuktoposBuya. Unn gpyrummn croBamm
nepBMYHas MuUpoobGpa3syrwasa maTepmusa Heaenuma, HO SIBNSIETCS HOCUTENEM HEPrun

MarHUTHON W SJ'IeKTpI/I'-IeCKOVI 4acTuy, B pPa3JyiNvHbIX COCTOAHUAX 6a30BbIX OKTaB.

Bonpoc: A 4yto TOraa siBNAeTcs HOCUTEeNeM MarHUTHOM U 3NEKTPUYECKON dHeprun? nn
370 BOOOLLE PACYETHbIE KOMMOHEHTbl MO TUMY WMHTErparibHOro 3HavyeHus NOTEeHLManos,
KOTOpble SABMAIOTCA CBOEro poJa 3KBMBANeHTOM A1l YCTaHOBMEHUA Ka4eCTB KOHKPETHOW
rnm?

Ecnn “nnotHoCcTM noTeHuManoB 3apsioB (3MIEKTPUYECKOrO0 U «rpaBUTALMOHHOIO», T.€.
MarHUTHOro), paBHO Kak M YNOMSHYTble KOHTYpbl (COpMbl), POPMUPYIOT MHOXECTBO
NnepBUYHbIX MaTepun B TepMuHonornn Hukonas BuktopoBmya”, TO NONy4aeTCs, YTO U3 HUX

coctoaT M. A pas 13 HMUX COCTOSAT, TO NOYEMY OHU HEAESNTUMBbI?

Bonpoc: A 4To TOrga siBNseTca HocUTenemM MarHMTHOM U 3NeKTPUYEeCKOnN aHeprum?
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OtBet: [lonaraiw, 4TO HOcuTenem Bcé-Taku sasngetca [IM B Buge (unu dopme)

MUKPOYaCTUL, ABNAIOLNXCA “BEYHBbIM NEPBUYHBIM CTPYKTYPHLIM MaTepuanom BeceneHHon”.

Kak nuweT Bopuc BuktopoBuY: paspyLuaeTca CTPyKTypa caMoro Bellectsa 40 YPOBHSA ero
NePBUYHBIX 3NIEMEHTaPHbIX NMPUPOLHbLIX COCTaBMAALWNX, — MAarHUTHbIX YacTuy (MaTepun
MarHUTHOW 3HEPrnUKn) U YacTUL, ANEKTPUYECKON MaTepun (pasnnyHbix oToHoB). T.e. MY —
MaTepus MarHMTHOW 3HEPruu, a IHEeprus sBMseTcs CBOMCTBOM MaTepum, 3TO CKOPOCTb
Ka4eCTBEHHOro U3MeHeHUs camon maTepuun. M eweé B nogaepxky 3ToM Bepcun: 4actuy,
mMatepun 6e3 3apsiga He cylecTByeT. 3apsag — 3To ewé 0gHOBPEMEHHO N XapaKTepucTuka
MaTtepun, ecTecTBeHHas CrnocOOHOCTb YacTuy, MaTepum coBepllaTb ONpeaerieHHYHo

«paboTy».

Bonpoc: C tem, 4yto 3a 34 mbl npuHmmaem MM — pasobpanucb. Tenepb octanocb
pasobpaTtbeca ¢ TeM, 4To U3 cebqa npeacraenatoT MY. bbino ckasaHo, 4to ato M. Tonbko
OH CO3aéT KOHKpeTHYto dpopmy ansa MM n npoctpaHcTBa, koTopoe atn MM cosgatoT. Kpome
TOro, Kak 6bITb CO CTPyKTYpOKr hoTtoHa? Hanpumep, Di ¢ 20 BnoxeHnamu. Ecnv BHELWHO
dopMy eLLEé MOXHO cnucaTtb Ha popMy camon MM, nnbo popmy MU (B cnyyae HaxoxaeHus
MM BHe cTabunusnpyrowen peweTkn). A 4To genaTtb C BHYTPEHHEN CTPyKTypon? Kpome
TOro, U3 Yero oHa (BHYTPEHHAA CTpyKTypa) coctouT? Tonbko ns MY? Ho B Takom crniyvae

nony4vaetcs, 4to MY aBnaTCA He TONMbKO BHeLLHeN hopmon, HO 1 ckernetom NM..

Pasmbiwnenune: O TOXOECTBEHHOCTW NPUPOOblI MarHUTHOTO W 3NEKTPUYECKOro Mnoren
rosopunv n Hukonan Buktoposud, n Anekcanap Muxannosud. Ho n bopuc Bukroposuy
NPaKTUYECKN MOCTOSIHHO YNOMUHaeT 06e MMKpoYacTuLbl O4HOBPEMEHHO, — «HO OHM (36pbI)
He obnaganu TakMMW 3anacamuv 3Heprun, TOYHEee TakUM KONMYeCTBOM MepPBUYHOM
MUpoobpasylolen MaTtepun, Kak HOCUTENU SHEPrUA MArHUTHOM M JNEKTPUYECKOM MO
HeobXoaAUMbIM AN 3TUX COCTOSAHMI 6a3oBbiM OKTaBaM.» Tak 4yto MY, ona xe MW, vnu
MarHUTHaga YactoTa NpeacTaBnsaeTCs Kak CBOMCTBO TOM e NepBUYHON MaTeEPUN U HOCUTESb

Y HUX OOWH — TOT Xe 3apsg, UMEKLWUIN LIEHTPanbHYH YacTb 1 pybaLllky (KOHTYp).

Y4acTHUKN ckann-rpynnbl «iMnynsc»
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OTpbIBOK U3 HoBOU «KOHCTpyKTUBHOMU Teopuu Beceroy.

ABTop: MakoB Bopuc Bukroposuu.
Poccus, MockBa, 2015 — 2017r.r.

MybnukyeTca Brnepsble, aBToOpckas MAeHTUdMKauma obssaTenbHa Npy TUPaXXMpPOBaHHOW

ny6nvn<au,mm B OPYIrnx NCTOYHUKaX.

MaTbin aTan KOHCTPYKTUBHOIO umBuin3auMoHHOro copepLieHCTBoBaHnA rapMoHuun

dopmbl (3Tan — goaekasagpansHasa cdepa)
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...Cnegywolimm BaXHbIM, T.e. 3aBepLUAOWMM KOHCTPYKTMBHbIM 3fIeMEHTOM o06Lero
KoHcTpykTa aoaekasgpansHomn cdoepsl ABNsieTcs BHELUHUN 3Be3fuaTbin
TpuaHgasmnoasap, KOHCTPYKUMS SHEPreTMYecKon peLleTKM KOTOPOro npeacrtaBrieHa Ha
Puc. ObpsikeHne BHELLHEro KOHCTPYKTUBHOIO 3fieMeHTa B TakoBYHO (DOPMY, Kak HEKOEero
ouHanbHOro anmn3oga BCero npolecca KOHCTPYKTUBHOIO COBEPLLUEHCTBOBAHUA rapMOHUU
dopMbl, CTaBUT MNpen HaMmu psig BOMPOCOB, KOTOPblE paHEe B HALUMX CYXOEHUSX U B
Hay4YHbIX WCCNedoBaHUSAX He nposaABnanu cebsi, §KO MPUYMHHOE OCHOBaHME Ans
NPOUCTEYEHMST LENoro psaa kKocModumanvecknx npoueccoB 6biTma BceneHHowm, kak
OTAENbHBIMU CBOMMM KOHCTPYKTUBHLIMU Makpo 3fieMeHTaMu, Tak U BCEM CBOUM COBOPHbLIM
KoHCTpykTOM B Uenom, Bonnowas ynpasndembln Ew  Xe npouecc cBOero
LUMBUM3ALNOHHOIO pa3BUTunA. YacTbio TakoBbIX HayYHbIX BOMPOCOB NPUYNHHOIO XapakTepa

6bITMa Beero Cyliero 9BnsoTcs:

- B YEM >Xe 3aKn4yaeTcs ero OCOBEHHbIN (YHKLMOHAMNBHBIA CMbICIT KOHCTPYKTUBHOMO
COTBOPEHUS, KaK BaXKHOIO 3fieMeHTa YNOXMBLLENCS rapMOHMN (DOPMbI, BOMMAOLLEHHOMW Kak
BHELLHUIN (060N04YKOBbIN) anieMeHT 0bLLe COBOPHONM CTPYKTYpPbI oAeKasapanbHOu cdepsl,
dyHKUMOHanNbHO obecneymBLUMIA B CBOKO ovepedb SBNEHHOE ObpsikeHne B CBOEM FIOHO
KOCMOMU3NYECKUX MPOLIECCOB M3 pa3HbIX BUAOB 3HepreTM4eckux cybcrtaHuumn
NPOCTPaHCTBa-BpeMS, IHEPrum-BpeMs 1M 3Heprum-mHopmaumm, HaxoaswWmxcs BO

B3aMMHOW rapMOHUM ApYr OTHOCUTENbLHO Apyra?

- KaKyt ynpasnsoLLyto pyHKUNOHArbHYH Harpy3ky dbakToM CBOero obpsikeHUsl B TaKOBYHO
KOHCTPYKTUBHYHO (QOpPMYy MOMyCTUNIO emy oOpecTu B [Aariekom MnpoTO-NpOoLSioM o
hbopMUMPOBaAHMIO M YNPaBMEHUIO Yepe3 HEero KOHKPEeTHO OonpedeneHHbIMU CTapTOBbIMU
COCTOSIHUSIMU PasfiMYHbIX BUOOB SHEPTUI (MPU NEPBUYHOM MX NMPOSIBIIEHUN), CONPOBOXAas

B ByayLiemM nx nHBapmaHTHoOe BbiTue B YCIOBUSAX UX e 0bLLen B3anMHOM rapMOHUn?

- 3aBepwawowmn M 9TO0 9Tan obuwero npouecca  KOHCTPYKTMBHOrO  MPOTO-
COBEpPLLUEHCTBOBAHNA Mpen BenvkMM MWUIOM camMoro akta obpasoBaHusi BceneHHown,
obecneunBlIMM M conpoBoaMBLIMM BCE E€ nocnepytouwlee ctabunbHoe cosuaaTeribHoe
OblTe (He 3aTyxaHue nOBEeAEHUS WNN SHEepreTUdeckoe He WCTOLLEHME) B paMKax
NpPOrpaMMHO OPUEHTMPOBAHHOIO COBEPLLUEHCTBOBAHUSA B MHTEPECAX BOMMOLLEHNSA LiENen
cBoero obpasoBaHMs W ObITUS C COOMOAEHMEM YCIOBUKA  YNOKOEHHOrO B3aMMHO

COMPOBOXAAalOLEro codeTaHNsl BCEX YEThIPEX BUAOB rapMOHNIA?

- KaK MepHasi KOHCTPYKTUBHasi hopma, Kakylo YnpaensioLyo U co3naaTenbHyl porb

CbirpaeT BHEWHUWA 3Be3AYaTbid  TpuaHaasuoasap B Oyayuwem  CroXHenwem
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KocModgmandeckom npouecce obpasoBaHMs M npeobpa3oBaHWs BCEro pas3Hoobpasus
BelwecTBa (CMHTe3a KOCHOIo U CUHTEe3a XXMBOro) npu ¢popMmMpoBaHUM U HaNoOJTHEHUM
BeWHOW NnoTbio camor Cebsa nocne obGpskKeHMA MEPHOCTU NPOCTpPaHCTBa-Bpems

BceneHHON?

- Kakoe OTHOLWEeHWe uMeeT K HaM ykasaHHas ¢opma KOHCTpyKTa, Kak BHeLUHero
KOHCTPYKTUBHOIO 3fiemMeHTa oBpeTeHHOW rapMoHUM hopMbl (oaekasagpanbHOn cdepbl)
npyn obpasoBaHUK, KN3HECOMNPOBOXAEHUM U yNpaBneHnn OblTUEM >KUBbIX KNETOK Hallen
nnotn, dopmmnpoBaHun anemeHToB Hawero CosHaHna u Pasyma (Kak 3Hepro-
NH(OPMaLNOHHbBIX BOMNSOLLEHUI KOHCTPYKTUBHOIO Xapakrepa), obpeteHuun onpeaeneHHoro

YPOBHS1 X COBEPLUEHCTBA U Npoyee?

YKa3aHHble BOMPOChLlI HE OrpaHN4MBalOT MHOroobpasve Bcero HammM HeM3BEeCTHOro, HO Ha
3TOM Mbl MOKa MPEpPBEM HapacTalWMUin NOTOK Hay4YHOro NOOoMNbITCTBA, OrpaHNYMBasiCb
paMKamun TeMbl U LeNel TEKYLLEro Cy»KaeHus. Takmx BONPOCOB KOHLIENTYarlbHOro YPOBHSI B
No3HaHWM UCTUHbI 0 «CoTBOpeHHOM Mupe» Bo3HMKaeT n ByaeT BO3HMKaTb BCE Goree u
bonee, HO K 3TOMY 0OpaTUMCSt HECKOINBKO MO3Xe 1 Ha TaKOBOM YPOBHE, HACKOSbKO 3TO HblHE
BO3MOXHO M [OMYCTUMO TEKYLWMM COCTOSSHUEM WHGOPMALMOHHOIO COMPOBOXAEHWUS

HaLlero no3HaHuga un ObITUS.

HblHe e 0ns Hac BaXXeH He TOMbKO NOUCK OTBETOB OTHOCUTENBHO YKa3aHHbIX HanpaBreHnn
UCTUHbI NYTEM [OapOBaHHOro obpeTeHus (SBMeHWa ANns Hac W3BHE) TaKoOBOW paHee
anoaTtnyHon MHdopmaumm O cyTn OblTua BceneHHOW, SIKO YAOBMNETBOPEHWE Haluero
Hay4yHoro nwbonbiTctBa. HecpaBHEHHO BaXHO AO0OUTLCA KakK OCO3HaHuUA
HabnoaaeMbIX pe3ynbTaTOB BOMOLWEHNS BHELIHMX KOCMOMU3MYECKUX NPOLEecCoB Ha
MakpO YPOBHSIX, TaK U MONYYEHNA IKCNEPUMEHTANbHbIX MOMOXUTENbHbLIX pe3ynbTaToB Mo
BOMNJIOLWEHMIO NOAOOMA BCero TakoBOro e Ha 6onee HM3KMX MacwTabHbIX YPOBHAX
MEPHOCTM 4Yepe3 obpeTaemble TEXHONOMMYECKNE BO3MOXHOCTU W  U3bICKAHUS, HO
ceBepliaromeca Ha Hawen 3emne (BO3MOXHO NPU NONevyvMTenbCkoOM U co3vaaTernibHOM
HalleM y4acTun), NOCKONbKY 3TO U eCTb NOKa eAUHCTBEHHbIA NYTb MO3HAHUSA UCTUHDI
Ana nogen B npouecce Ha4vana ux nepexoga Ha MHOM NyTb LUBUNIUM3ALMOHHOIO

pasBuTus.

Mpexpge Bcero crneagyeTt Bblpa3nTb MO3HaBATEJIbHYKO OPUEHTaAUUO TaKOBOro nyTtu, T.e.
BbIpa3nTb npeanorfioXXxeHmne o BCEM TBOPEHHOM BOKpPYr Hac 1 B AanbHenwem npakTn4eckn
npoaeMOHCTPUpPOBaATb TaKoOBOE Xe, HdAKO BoMioweHune npouecca o3TOro eauMHoro

KOCMOM3NYEeCKOro TBOPEHUS, HO yXe B MacliTabe Halleln nnaHeTbl ¢ NONbL30OW Ans
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CONpPOBOXAEHUA WCTUHHOro Oyayuwero ObiTua YenoBeyecTBa B rapmMoHum cC
OKpY>XalLWuM NpupoaHbIM eCTeCTBOM. TONbLKO Tak cama om3nka SHeprun, Kak Hayka,
CMOXeT 0BpecTun coCTosiHMe pearnbHoro 6asuca B nocnenyowemM no3HaHUM UCTUHbI, a He
OblTb  WMHCTPYMEHTOM  BblAYMAHHOrO (POPMYMbHOIO  MuUNUTapmama, $SKO TyMaHHas

pPeEnATUBNCTCKaA UNio3na n3 npoLusioro H1 o YEM.

«3JTOT KOCMOC, OAMH M TOT Xe AN BCEX, He co3aarl HUKTO M3 BOros, HUKTO U3 NOAEN, HO OH
Bcerga Obin, ectb U OygeT BEYHO >KMBOW OFOHb, MEPHO BO3ropalwoLLUNCS, MEPHO
yracarowmny (MFepaknut 3decckuin). MNoxanyin, cnoxHo 6onee noatnyHo [ob6aBUTb YTO-
nmbo K ckasaHHomy! Ho 3TO Bcero nub AylweBHblE NO3TUYECKNE CTEHAHWs, Janekne oT

Nno3HaHMs OU3NKM SHEPrnin camoro npouecca boitus Cyuiero.

Habniogaemas anodgaTtudHocTb Heba Bcerga 3acTtaBnsna nwogen 3agymbliBaTbCA Hag
BeYHbIMW  bunocopckumm  Bonpocamm  OTHOCUTENBHO  MpeAHa3HaYeHns  CBOEro
cobcTBeHHOrO 6bITUSA B cpee TakoBon «be3npeaensHon HeobbaTHOCTM» . ManogocTynHas
BO3MOXHOCTb OCO3HaHWA 3TakoM HEeOXBaTHOM W OrpaHU4YEeHHO OCA3aeMON HaMu
MacwTabHOCTN NO CBOEN «Be3MepHOCTM», a 3a4acTyto U 6e30TBETHOCTU OTHOCUTESIbHO
CyTU 1 cywHoctn 6biTua Cyuwero (B TOM 4ucne M OTHOCUTENbHO npobnem B pamkax
«hnnocodckoro kKamHsi»), NpMBOAMa BO BCe BpeMeHa K HeobXxogMmMoCcTu co3faHus
MHOXeCTBa nereHg o HeM. Bcsikoe He3HaHne 0 YEM-NMOO BpeMEHHO yTellanoch fereHaomn
00 aToM B Kakom-nmbo ¢popme 4yepesd BblAyMaHHblE CMMBONU3aLMWM, B TOM 4Yucne u B
dopMynbHOM BuAe, Kak B Mpownble BpeMeHa, Tak n HblHe! C ganékux OoT Hac BpeMeH
aHTUYHOCTU 1 No cen geHb Hebo, kak n Bcsakun Habnogaembli B HEM KOCMOU3NYECKNIA
npouecc, npuenekaet Kk cebe B OCHOBHOM MNOTPebUTENbCKOE BHMMAHWE CO CTOPOHDI
cneumnanmcToB MHOMMX Hay4YHbIX HanpaeneHnin. IMeHHO HaKOMNEHHbIN OMNbIT ECTECTBEHHbIX
HabnaeHWn 3a nNpoLweawnin NeTONUCHbIA XPOHOMNPOLIECC U OOpEeTEHHbIE COBPEMEHHbIE
pesynbTaTtbl uUccrnegoBaHuin Ha 6asnce ckadka OOBLEKTUBHbIX HabniogaTenbHbIX
TEXHUYECKUX PEerncTpaunoHHbIX BO3MoXxHocTen nocrnegHux 30-50 net, no3sonsioT B ceu
Yyac BECTU CYXOeHUsA Ha MHOM 6a3MCHOM OCHOBaHUN MUPOMOHNMAHNA O KOCMOMU3NYECKNX
npoueccax n KOHCTPYKTUBHOW (PU3NYECKON CYyTU UX BOMSOLLEHNSA B BeckpaiHMX npocTopax

BceneHHon.

MoHaTe npupony Habnogaemon BceneHHow nwoan XoTenu Bcerga U NpeactaBnsnm
MeHsiloLWwytoca KapTuHy o0 «CoTBOpeHHOM Mupe», COOTBETCTBYS TEKYLIEMY YPOBHIO
MUPOMOHUMaHUS W coBeplleHcTBa cBoero Pasyma. bnarogaps aTomy nosiBnsinacb
BO3MOXHOCTb NPOBEPATb MPaBUNbHOCTb UAEN W HaY4YHbIX NpeanorioXeHun. N3ameHeHue

YPOBHSI 6a3MCHOro MMpONpPeACcTaBneHns BblpaXarnocb kak B hOpMe HEKOEro YyTOYHEHUS,
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TaK W KOPEHHOW JIOMKM YCTOSIBLUMXCS Mpeablaywmnx B3risgoB U YTBEPXKOEHWN.
TpaavuMOoHHO BCsIKME Mocrneayloline MOKONEeHUs uccnegoBaTternen Bcerga UCMbITbiBanm
YyBCTBO YBa)keHMS1 K TpydaM NpeallecTBEHHMKOB, paccMaTpuBasi MX Mo3HaBaTellbHbIN
Bknag, Kak 0e3yCroBHYH LEHHOCTb MO3HaHUSI UCTUHbL. Mbl HEOTCTYMHbI OT TaKoOM

yBaXuTernbHOM Tpaguuun.

CoBpemMeHHasi KOCMOSorma nocregHux TpuguaTtu neT, BbIMOS HOBbIMW cpeacTBamu
TEXHUYECKOro HabnwogeHust ganeko 3a npegenbl atmocdepbl 3emnn, obpena u
3aperucTpupoBana boratenwmnn matepman o6BbEKTMBHO HAabNaaeMbIX KOCMOU3NYECKNX
NpoLEeCCOB N COCTOSAHU BceneHHOM Ha TeKYLLMA MUT COBBITUMHOIO BpeMeEHWN. [MonyYeHHbIN
OOBHEKTMBHbBIN MaTepuan HabnioaeHun CBOEN peanbHOCTb0 BCTYNWUA B MPOTMBOPEYME C
YKOPEHUBLLUMMUCA HayYHbIMU B3rnsigamMu npowsoro. YBMOeHHOe U 3apernctpupoBaHHOE
HbIHELLUHUMUW UccnefoBaTenaMm MHOMMX CTpaH MMpa NPUBOAMUT K HEOBXOOMMOCTM HE TOMbKO
B HEKOW KOPPEKUMN paHee YCTOSBLUMXCH HayudHbIX MNPenCTaBNEeHUN U TeopeTUYeCKUX
OCHOBOMONOXEHU 06 OKpyXatoLlemM Hac Mupe, HO U1 060CHOBAHHOW KOPEHHOMW MX NOMKE.
NHepTHOCTb yCTOSABLLErocH NpoLUoro TpaguLMOHHO arpecCcnBHO MPOTUBUTCS MOSABIIEHUIO
BCSAKOro HOBOTO, NOCKOSIbKY «pa3HormnacHoe cornacue» (rapMoHust) paboTaeT 1 B XXU3HU
nogen, ocobeHHo B cdepe Haykm! OpHako, B 3TOM cnefyeT npuaepxmBaTbCA
0©e3yCrnoBHOro MoBeAEHYECKOro npasuia BOMIOLWAEMOro XpOHOMpouecca HblHELLHEro
COObITUMHOIrO BPEMEHU, OCOBEHHO ANsl ApbIX MPOTUBHMKOB BCErO0 HOBOrO, @ UMEHHO, —
«MPUYNHHO» OTBeprasi BCAKOe KeM-TO NpeanoXXeHHoe, BO3MeCTU OOOCHOBAHHO ero
CBOMM HOBbIM Oonee coBepLUEeHHbIM, YeM 3asiBlIeHHOe He Tob6oun B npownom! OgHako
napasuTupyoLne Ha NpoLusioM HayyHoM 6asuce agMUMHUCTPATUBHbIE BCE OTpuuUatoLine
«YMHOBHWNYbWN MHKBU3UTOPBI MOSIBIIEHNS HOBOTO», — 3TO OCTATO4HbIN 6€3yCrOBHbIV aTaBn3m
NPOLUNOro napasvTuUpyoLWero Hacunusa B HblHELLHEM Mpouecce TBOPEHHOro MO3HaHUS.
XoT4 B HUX byayuiee 6onee n He HyxxgaeTcsi, HO TEM HE MEHEE, OHM MOKa €eLle ecTb U 3TO
cnefgyeT yuuTbiBaTb, HO TONMbKO Kak (pakT «Tpaguvummny», a He npensaTcTeue
UMBUNN3ALNOHHOMY CBEPLUEHUID. OTO HE AOMMKHO ObiTb caepXmBalowmM hakTopoM Ans

Hac.

HbiHe obpeTeHHble pe3ynbTaTbl HAOMAEHUA MHOMMX YYEHbLIX COBPEMEHHO KOCMOIOrn
npenocTaBuUNM BO3MOXHOCTb OKOHYaTENbHO YTBEPAUTLCA B HanMyMuM y MOAOENbHOW
KOHCTPYKUMN BceneHHOM BecbMa BaXHbIX €€ KOHCTPYKTUBHBLIX KOMMOHEHTOB U,
OOHOBPEMEHHO, BIUSOWMX KOCMOMU3NYECKMX MPOLECCOB Ha ranakTM4eckoMm U
MeXranakTM4eckoM YpOBHe, K MpuUMepy Takux, Kak nynbcapbl, KBa3apbl U MarHMTaphbl,

XOTS Obl Kak Manas 4yacTb U3 Bcero obLiero Habnwgaemoro B cen Yyac HemsBecTHoro. Mx
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OTKpbITUE OKa3ano CyLeCTBEHHOE BIIMSHME Ha HEOOXOAMMOCTb KOPEHHOM JOMKM
npexHen Teopun 0 BO3HUKHOBEHUM U YCTPOeHMU BceneHHOW, BbIABMHYTOW OKOJO
cToneTusa Hasag dUHWTENHOM. [peanoXeHHble UM paHee HayyHble NPeanofioXeHus B
BGONbLWMHCTBE CBOEM OKa3anuCb MPOCTO HEe aKkTyarlbHbl, HOCUNN Gonblle OrpaHUYeHHbIN
CyOBbEKTMBHbBIN XapakTep u B COBOpPHOM (hopMe He YNOXUINCL MO CyTU CBOEN 3HaYUMOCTH

B paMKu 3asiBIIEHHOMN UM siKoObl « Teopumn Bceroy.

KnsHb cama BCE paccTaBndeT Ha CBOWM MecCTa, KaK yka3blBaeT Ham obLienpusHaHHas
MyapocTb. KBasapbl, nyfbcapbl U MarHUTapbl — 3TO HblHE OAHA M3 caMbiX BONbLUMX
3aragok B 6biTe BceneHHon, KOTOpbie NpupoAa NocTaBuna B HAaCTOALWNKA MOMEHT nepea
UenosekoMm. M, ecnn NMEHHO KOHCTPYKTUBHOE peLueHne 3TOM KOCMOMU3N4eCcKon 3aragku
OyaeTt HangeHo, To YenoBek He TONbKO NO3HAET, a K TOMY e eLLé 1 0OpeTET CoOBEpLUEHHO
Ha WHOM YpOBHE TEXHOSIOrMM CUHTE3a BelwecTBa W CUMHTE3a 3HEeprunm, onmpasdcb Ha
NPUHUMNMANbHO MHOW 6asnc «BoXeCTBEHHOM» OU3MKM IHEpPrun, cymeeT Ons ceds
BOMNOTUTbL Nogobue «BceneHckoro cosnaaTenbHOro TBOPELKOro BENUYMS», Kak 3TO BCE
NpakTUYeCcKn BOMMOLLAEeTCHa B FIOHO camon BceneHHow, uckniodas ana Hac B Gyayliem
Kakoe-nnbo paspyLLeHne rapMOHNN OKPY>KaKLLLErO eCTECTBA B UHTEpPECaX y40BNETBOPEHMS
€CTECTBEHHO HapacTalLWmnx NOTPeOBHOCTEN B 3HEPreTMYECKOM COMPOBOXAEHUN BCEX cdep

CBOEr0 pa3BMBaIOLLIErOCS U COBEpLLEHCTBYOLWEro byayuwero 6e30TxoqHoro 6uItuns.

Ham >xe noka nonycTuno NpeanoXuTb HAay4YHYH NOE0 0 KOHCTPYKTUBHOW 6a3nNCHOM CyTH,
No3BONISIOLLEN MOHATbL NpoMCcTeYeHUne caMoro (puanyeckoro npouecca, CBA3aHHOro
c ObITMeM 3TOM 3aragku, U 3TUM COOENCTBOBATL MPOSBEHNIO TEXHONOIMYECKOro CKayka
ansa passutus cepbl Byaywien dusnkn aHeprmi. Beakoe HayvyHOe npeanonoXeHue, Kak
noes, HacKosfibKO OpurMHarnbHa oHa Obl HM Bbina, aTo B NMBOM cryvae BCEro nNuilb
NpeanioXXeHHbIN OPUEHTUP ANA uccnegoBaHunin 6nvxkanwero 6yayuwlero, kak nyTb, KOTOPbIM
MOXHO BOCMOSb30BaTbCH B HbIHELLIHUX MfaHax uccnegoBaHnsa Ans obpeTeHns no3HaHus

NCTUHBI O KOCMOMU3NYECKNX NpoLieccax, TBOPEHHbIX BO BceneHHomn!

BaxkHyto ponb B MOHMMaHUN UCTUHbI O NPOLIECCaXx, CBSI3aHHbLIX C 00pa3oBaHNEM MyNbCapPOB,
KBa3apoB M MarHMTapoB, a Takke O KOCMOMM3INYECKMX Mpoueccax C UX ydacTMeMm, Ha
YpOBHE  HAy4yHOrOo  MpearoniokeHusi,  urpaeT  MoAenbHoe  NpeAacTaBrieHue
(PYHKLUMOHANBbHOW M LeneBOW CYTU OTHOCUTENbHO paccMaTpuBaemMoro Hamwu

KOHCTPYKTUBHOIO 3JieMeHTa BHelWlHero ase3g4yartoro TpuaHgasnoaajgpa.

MMeHHO TakoBOM MNyTb MOHMMAHUA KOCMOMU3MYECKMX NpOoLeccoB MO3BOMUT HaM B

JanbHeunwem Bblpa3nTb Hay4dHOE npeanosioXXeHne He TOJIbKO O KOHCprKTVIBHOVI CyThn
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ObITMA BCcen BceneHHon, HO 1 O CcyTK BbITUS Hallero MeHee mMaclwTabHOro Mvpa B CBOEW
MHOroHanpaBfeHHON peanbHOM MepHOoCTU, T.e. 0Oonee nNPUONMXEHHOW K Halewn
NPo6eMHON 3€MHOWN XXUTENCKOW CYTU. TO eCTb pedb MOXET UATU K NPUMEpPY Aaxe N O TOM,
YTO eCTb MPOM3BOAHAA CyTb «refIMoMarHMTHas 3aBUCMMOCTb COCTOSIHUI Hallen NroTuy,
noka OrpaHM4yeHHO BOCMPMHMMAaeMas HaMW, SKO He 3alUMLLEHHbLIA 3NEMEHT Hallero
340p0Bbsl (TOYHEE KaK ANIEMEHT YacTu HepeLLeHHbIX Npobnem 6yayuien Hay4HOW NoneBow
MeaNLUMHbI); 4TO ecTb Hawe Co3HaHne 1 Pasym XOoTb U Marnble, HO BCE e Unoctacb 13
obLero KocMoM3nyecKoro npouecca ynpasneHust 6bITUEM BCEX BUAOB 3HEPTUA HaLLEWN
nnaHeTbl 1 BceneHHom B uenom (He Kak BOSIbHO BUTAKOLLME BOKPYr HAac HeKMe Mnudundeckue
HEe MepHble WAeN, «BO3MOXHO KEM-TO M [aHHble Ham» B ouyLlleHnax/obpasHblx
npeacTaBneHusX, a  KOHKPETHO  MepHble  COCTOSHUA  QHEepPrumn-mHgopmaumm,
HenocpeaCcTBEHHO BNUAOLLEN Ha (PYHKLMOHaNbHbIE BO3MOXHOCTM 1N CNOCOBHOCTW HaLLero
Mo3sra); B YéM eCTb CyTb UCTUHbI TEXHONOIMYECKOro TanmHCTBA, CBA3AHHOIO C CUHTE30M
pasnuyHbIX BUAOB SHEPINA N 0BpEeTEHNSA MU 3a4aHHbIX (NPOrPaMMHbIX) COCTOAHUA CBOETO
ObITUS, KaKk 3HepreTmyeckon cybcTtaHumm; Kak popmMmpyeTcsl BELLECTBO BO BCEM CBOEM
pa3Hoobpasnm n MHOroe, MHOroe Apyroe, YTo0 MOXeT CBA3bIBaTb HALLE rapMOHUYHOE bbiThe
PasymeHHON oOpueHTaumm C ObITMEM BCEW AENCTBUTENBHOCTM OKPYXaloLWero Hac
NPUPOAHOro ecTecTBa, C rapaHTMen B byayLiem Ha MHOM YPOBHE NO3HAHUSA N30SIMPOBATbLCS
C NOMOLLIbKO CAMOW UCTUHBI OT PaMOK MPEXHUX BblAYMaHHbIX U031, pabckoro 6esymus
HacageHHbIX anodaTnyHbIX OPTOAOKCArbHbIX AOrM, ONUPAaBLUMXCA HAa BMEHEHHbIE HaM
paHee XMBOTHbIN Napa3nTnuamM U Hacunme BO BCEM, B TOM YMCIe U BO BCe cdepbl HaLIEro

XKUTENCKOro NpoLLnoro 6bitus.

BosBpawasacb Kk @YHKUMOHANbHONW CYTU KOHCTPYKTMBHOIO COTBOPEHMSI BHELLHEro
3Be3gyaToro TpuaHgasuoasgpa, criegyeT BblAenuTb Kak oblimMe ero KOHCTPYKTMBHbIE
MOMOXEHUSA, TaK U NPUHLMNUanbHbIE pasnuyuus, npueoasLLme K HeOBXoANMOCTN OBPSHKEHNS
ero B TPéX BO3MOXHbIX BapuaHTax, OTNnyaoLWwmxcs MoaenbHbIM1U hbopMamMm NOCTPOEHUS
B6apbepoB NPOYHOCTM MO yaepxaHuto Bcex (popM rapMoHuu. K o6LmMM KOHCTPYKTUBHBLIM

NMOJNTIOXKeHUAM BCEX TPEX BAPUaAHTOB OTHOCATCA creayroume:

- KOHCTPYKTMBHOE YITOXXEHME BHELLHEro 38e344aToro TpyaHgasmoasgpa obpasyercs nytem
COeOVHEHUsT B eAuHY0 (opMy U3 TPEX SMNEeMEHTOB: OOHOro BHELIHero 3Be334aTtoro
A9KasaKkcmasgpa, Kak BHELIHEero afieMeHTa U3 KOHCTPYKTMBHOM rapMoHUW  ddOPMbl
poaekasgpanbHoro goaekaagpa (hopMbl KOHCTPYKTUBHOMO 3aBepLUEeHUSA Ha npeablayLiem

aTane COBepLIJeHCTBOBaHVIFI) N AOBYX BHELWHUX 3Be3O4aTblX OKTad34poOB, KaK BHELIHUX
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311EMEHTOB rapMoHuUM hopMbl AoAekasaparbHbIX KyOoB, pa3MeLLEHHbIX B CBOK oYepesb

[IPYr OTHOCUTENbLHO ApYra B OZIHOW YCMOBHOW NNockocTu nog yrnom 90°;

- BHEWHWN 3Be3gyaTbi TpuaHOa3voasdp, Kak efuHbld KOHCTPYKTUMBHbLIM 3feMEeHT, B
KOHEYHOM wuTOore 0obpsaaunca B CIOXHYK OopMy, COCTOSLLYIO Kak Obl M3 OByx 6ouek
[unoreHa, T.e. N3 OOHUX N TeX Xe nepBoHaYanbHbIX KOMMOHEHTHbIX BOCbMMW BHELUHMX
TeTpasgpoB (32 BepLUMHbl), Npy 3TOM OCu ABYX obpasoBaBlumxca «bouvek [duoreHa»

pacnonoxeHbl nog yrnom 90° oTHocuTenbHO Apyr Apyra.

Hunyero He yHKUMOHaANbHOro MM criydamHoro B popmmpoBaHmm n 6eitne Cyluero Her.
[axe BocnpvHMMaemble OOPMbl NPOSIBIIEHUS TakoBOro ObiTmus B ntobom Habnwogaemom
MacliTabe MepHOCTN, OCO3HaBaeMble HaMu, SIKO CryvariHble, HE3aBUCMMO OT Hac HOCAT B
cpefe okpyxarllero ecrectsa nNubo uHuummpyrowmi, nnbo obecneuvBarowmini, nmndo
conpoBOXAawLLmMn xapakTep (B pamkax akTMBHOIo/MacCUBHOMO ynpaBfieHUs Un YyCIoBUN
kakoro nubo npouecca ucnonHeHus). Kasanocb Obl, anemMeHTapHble U NpUBbIYHbIE AN
Hallen NoBCceaHEeBHOCTU (PYHKLUMM OENCTBUN, — NPUTArMBaThb N oTTankmeaTb. OHU Ans Hac
HaCTONbKO €CTEeCTBEHHbI, YTO Mbl YXXe nepectaem npuaaBatb MM LOSMKHOE CMbICNIOBOE
BHMMaHME, KakK K BaXHenwumm @yHKUnam 6e3yCcrioBHOM HEOTbEMSIEMOCTM  ANis
dhopmMmnpoBaHus n BOMJSIOLLIEHUNS CNOXHbIX KOCMOMU3NYECKNX NpPoLIECCOB,
conpoBoxgatowmx ObiTne atoro Bcero Cyuwero. Jlormdeckuii 6asuc, opMupyroLmii
NPUYMHHOCTb MUHUMArbHO HEOEeNMMOW NPOCTOThLI AENCTBMIA, caMm no cebe Becbma NpocCT,
Kak 1 BCS OKpyXXatoLlas Hac npocTtoTta, opMmpytoLLas B UTOre HEMMOBEPHYIO CIOXHOCTb
BOMJIOLLLEHUI dom3nYECKMX npoLeccos OoKpyxatoLien OEeNCTBUTENBbHOCTH,
ocyllecTBnawoLwen 6oiTne ceoe C yaepxaHmem B CTabunbHOM COCTOSHUM BCEX YeTbIpex

BNOOB rapMOHUIN (KBATPO rapMOHUI).

MputarnBatb, 3HAYUT WMHULUMMPOBATbL MNPUYNHHOCTL MOSIBMIEHUS COCTOSIHUSI «4€ero-To
HeJoCTalWero WNM HegoCcTaTOuMHOCTM B YEM-NnBO» B MHTepecax YynpaBrsieMoro
hoOpMUPOBAHUA MUHMMATTbHO HELENMMMOW NPOCTOTbI AENCTBUS, CBA3AHHOIO C yaepXaHnem
cTabunbHOCTN paHee OOpeTeHHbIX COCTOSHMK BellecTBa (KonmMyecTBa BewecTBa WU
KayecTBa noBeAeHWs BellecTBa), (QOPMUPYIOWNXCS NPU  MNPOUCTEYEHUN KAKOrO-TO
KOCMOGM3NYeCKOro npouecca ynpaBnsaemMoro noBeaeHns COCTOSAHUSMIN SHeprun. Mnu xe
camMoMy TaKOBOMY MNpPOLECCY NMpuAaHO Takoe creumanbHoe UTOroBoe (OYHKLMOHanbHOEe
HageneHue, — «NpUTArMBaTb» (C KAKON-TO MocneayloLen NpomM3Bo4HON LIENbIO), UCKaTb B
cpeae Bcero Cylero MeHHo BCE TO, YTO HEOBXOAUMO AN UCNOSTHEHUSA KaKOro-TO CBOEro
YHKUMOHANBHOrO HageneHusi, KNOMHUTb» CaMOMYy O COCTOSIHUM «AOCTaTOYHOCTU» WU

«HanoMuHaTby» OCTamnbHbIM (BCEMY OCTarlbHOMYy) B OKpyXKaloLlenh [ocsraeMoln cpene
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AENCTBUTENBHOCTU Yyepe3 OENCTBUSA «NPUTArMBaTb» O HEOOXOOMMOCTU N OO3BOSNIEHHOCTH
(6€e3 KOHCTPYKTUMBHOIO paspyLueHusi 4ero-nmbo 13 okpyxawLien cpeabl) B 3aMMCTBOBaHUM

4ero-To HegocTarwwero n MHoroe nHoe.

OTTankuBartb, 3Ha4YMT JaHHOMY COCTOSIHMIO YK€ MPUCYLL, Tak Ha3blBaeMbl «40CTaToK», a
BCE NpUXOAsLLEee B ero KOHCTPYKTMBHOE JIOHO He MO BOMe €ro, eCTb «M3MULLEK», MO3TOMY
BCSIKOE MPOHWMKHOBEHWE W3BHE, BOMJIOLWAEMOE Yepe3 crneunduyeckoe MoBeaeHve
BelLeCTBa, NPUBOASLLEE K pa3pyLLUEHWNI0 CTabUINbHOCTU paHee 06peTEHHbIX COCTOSIHMI BCEX

YeTbIpeX BUAOB rapMOHUN, OOIMKHO ObiTb UCKITOYEHO, T.€. OTBEPKEHO.

C HeKkoTOpbIM ynpexaeHneM, HO He Hapylas fOrmKu CyXOeHusi, OTMETUM, YTO ITUMMU
MVWHMMarNbHO HeAEeNMUMbIMU OeNCTBUAMMU OTTankueaTb M NPUTArMBaTb M OTNNYAKOTCS MO
CBOMM (QYHKLMOHANbHbIM HageNeHNAM 3HEPTUM ANEKTPUYECKON U MarHUTHOW MaTepuwm,
COOTBETCTBEHHO. ONsATb 3Ta 3HEPrusi, HO YTO Xe 3TO TaKoe B KOHEYHOM UTore, MMeeT Nn
OHa MCTUHHOWM CYTbiO CBOEK CO-NpuKacaHue ¢ TOW cpegon NOHUMAaHWA U BOCMPUATUS €€,
Kak 9TO paHee Hayka HaBellaria Ha Heé, Bblpaxkasi €€ CyTb Yyepes onpeneneHus, Yyawle He

CBsi3aHHbIE ApYr C Apyrom BooOuLe 1 H1ukak? MoxeT 6bITb U UMeeT, HO He Byaem cnewwmnTb!

K npyHUMnuansHoOMy pasnuynio 518 BHELLHEro 38e3g4aToro TpyaHaasvmoasgpa OTHOCUTCS
TpexkpaTtHas MWHBaApUAHTHOCTb NO (YHKUMOHANbLHOMY HajeneHu B 06uem
KoHcTpyKkTe pogekasgpanbHoOM cdepbl. 3Ha4YeHWEe Kakaoro M3 Tpex BapuaHToB Habopa
pyHKLUMOHANBLHOIro HageneHus TPyAHO NepeoLeHnTb, a CyTb TakoBOro Habopa He 3aBucuT
OT YPOBHSI MEPHON MaclITabHOCTN B KOHCTPYKTUMBHOM yCTpoeHuun Bcero Cyuiero, T.e. OT
MUHUMarnbHO BO3MOXHOrO YPOBHSA O Mera ypoBHS Bcell BceneHHou B Lenom. BapuaHT
PyHKLUMOHANBLHOIro HageneHs B CBOK o4Yepelb 3aBUCUT OT KOHCTPYKTUBHOWM OCOBEHHOCTH
NoCTpoeHnss Moaenen HGapbepoB NPOYHOCTU MO YAEPXKaHWK0 COCTOSAHWA BCEX YeTblpex
dopM rapmMoHuMn, T.e. KOMOBUHMPOBAHHLIX CXEM pasMeLLeHUs U3 «nap reHepupyroLLmnx
Hayan» n «nap ynpasnsAwLWMX TPUNTUXOB» MO BEPLUMHAM BOCbMUIPaHHbIX 3BeE3[, Kak
OCHOBaHUN «bo4vek [uoreHar», obpasyloLmUXcss B CBOK ovepedb MO OCHOBAHWUSAM [OBYX

3Be3A4aThbIX A3KadKCHnas3apos.

Ana kaxgoro BapuaHTa (YHKUMOHaNbHOrO HafeneHusi BHELHeMy 3Be3ayaTomy
TpvaHaa3noasapy CooTBETCTBYET CBOSA dhopMa Moaenu cobopHoro 6apbepa NpoYHOCTH, a

MMEHHO!
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Moaoenb KBa3ap

Mopgenb TMna «KBasap», T.e. Mmoaesnb BHELWHero 3Be3fyaroro TpuaHaasvoasapa €
byHKUMOHaNbHbLIM HageneHuem, Kak obycrnaBnuBaroWMiU NPUYUHHBIA KOHCTPYKT
NPOUCTEYEHUSA CIIOXHEeULWero KocMouan4eckoro npowuecca rno reHepauum 3apsaoB
M NnoTeHuMana 3NeKTPU4eckom 3Heprum B UX BeljHoe CocTosiHue (hopMUpOBaHUS,
CVYHTE3a 3JHEprun, noaaepXaHus unuv paspylleHus CTabunbHbIX COCTOSIHUM MaTepumn
3IEeKTPUYECKON 3Hepruu, eé noeedeHus T.e. noteHuwana). B ganbHenwem c uenamu
JPYHKUMOHASTbHO-KOHCTPYKTUBHOM MOEHTUMUKALMN NPUYMHHOIO Ha4vana KocMoMuanyeckmnx
NnpoLeccoB, CBs3aHHbIX C reHepauuen, paspylleHMeM WM CUHTe30M 3apsgoB
31EeKTPUYECKON MaTepun U NOTEHUMAarnoB 3S1IEeKTPUYECKON 3HEPTrUn B €€ MHEPLMOHHOM U
HEVHEPLMOHHOM COCTOSIHUAX NPWY BCEM BO3MOXHOM AMana3oHe macuTabHOM MepHOCTN UX
NpPoOnCTEYEHUs, Takas MoAesb HaMn YCNOBHO ByaeT nMeHoBaThCs, kak «KBasap». TakoBoe
MMEHOBaHNE MOAENN €CTECTBEHHO YCNOBHOE, Kak MeTo4OofIorm4eckoe, HO MpuUBbIYHOE U
yoo0Hoe B nocnenyowmnx Halmx CygeHunsx o cyTm omanyecKkoro npowecca, CBA3aHHOro ¢
KOCMOTEXHOMNOMMYECKUMN OCOBEHHOCTSIMX BOMSIOWEHMUS U MNPOSIBNEHUS ObITUA Takux
BaXHbIXx 0ObekToB BceneHHow, Kkak KBas3apbl Ha ranakTM4eckoM YpPOBHE WX
PYHKUMOHANBbHOIMO HageneHna M UMEHHO MNOTOMY, YTO caM KOHCTPYKT 3HepreTudeckon
peLleTKM KBasapa npencraeneH B doopme 3Be3g4atoro TpuaHgasunoasgpa! BoT Takas oHa

MHTEepecHenwWwas KocMounanyeckas 1 KOCMOTEXHOSTOrMYECKasi CroXKHeNLaa MaLlnHa.

B OaHHbIN MOMEHT CyXXOEeHUA B NepBYyHo ovepenb TpebyeT cBoero BHMMaHUs NOSICHEHME K
TakOBOMY BblpaXXeHHOMY (YHKUMOHANbHOMY Ha[eneHuo, Kak reHepauusi 3apsga u
noTeHUnana afeKkTpUYeCcKon IHeprun. A 4To e Takoe 3apsa U noTeHuman anekTpmyeckon
3HEepPrum n nx reHepaums, 4To Takoe aHeprus BoobLLe kak TakoBaa? [Npexae Bcero cnenyet
o0bpecTn YyBEPEHHOCTb B OCO3HaHMM TOro, 4YTO npeobnagawwas 4YacTb TOSbKO
Habnogaemoro Becero Cyuero n cootsetcTBytowee Ero 6eiTne Bo Bcen BeceneHHom — 310
ecTb obpa3oBaHMe BMOOB BELLECTBA M ero noeeaeHne 6e3 BCAKUX paHee HaBA3aHHbIX
PUNOCOPCKUX MHEHWNI, ONUPAIOLLMXCA HA MPOLUNYI «TPaHUTHYKO NEPBUYHOCTbY» YbMX Obl
TO HM ObIfO OLLYLEHNN MaTEPUN NN COMPOBOXOAKOLMX BO3AbIXaHMUA O HEW, OCOBEHHO B

pamkax HabnoaeHun 3a npegenamm 3eMHbIX MacluTabos!

N BewectBo M ero nosegeHne Gonee He >xemnawT TepneTb Kakoro-nmbo HaBsi3aHHOro
pensaTMBUCTCKOro 6nyaa u3 npownoro opmynbHO-3anyTaHHOro npeactaenenns Mupa,
SIKO «KapTOYHOrO AOMMKa» M3 JDKMBbIX NereHg Ansi COGCTBEHHbIX WUrp «HayYHbIMU»
BbliayMLmkamu! C yBaxkeHMeM crieayeT HblHe HauyMHaTb BCMOMUHATL MO O «BELLECTBE U

€ro nosegeHnmn», ncxogdLlyr nepesoHa4dasibHO N3 COBCEM Heganékoro npoLwsioro, aBTopom
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CTapTOBOro BblpaXkeHnsa kotopon 6bin pusmk A. U. BenHuk (Benopyccusa, YUnen-kopp. BAH,
1980). B npoueccax HalMx UCCreaoBaHW OHa HaKOHeL-TO MNoslyvyaeT HblHE He TOJSIbKO
noaTBepPXAeHNe N yBEpPeHHOCTb B €€ Bnmn3octn K uctuHe o «CotBopeHHoM Mupe», a
BOMPEKN MPOLUSbIM MOMbITKAM 3amMa3aTtb €€ «rpsA3blo Yepes3 fKe-HayYHOCTb», OHa HbIHe
obpeTaeT MNOHATUMHOE pacClUMPEHNE, KaK OOWH M3 3JIEMEHTOB HEKOEero npoLusioro
TEOpPeTUYECKOro Havarna gnsi HEKOTOPbIX COBPEMEHHbIX HayYHbIX TBOPEHUA B MHTEpecax

Oyayuiero no3HaHus peanbHOCTEN NPUPOOHOrO ECTECTBA.

B pamkax aton ngeu (HaMeTKm Ha Hay4dyHOe npeanosioxeHwe Torga) nopa 6bl B coepe
PU3MKN YTBEPAUTCS YXKE U B TOM, YTO MEPOW KONMYECTBA MaTEPUMN SNEKTPUYECKON IHEPTUM
(kak yacTn maTepum, NOCKOSIbKY NMOKa Mbl €LLE HE FTOBOPUM O OPYrMX €€ COCTaBMSHOLLNX
4acTaAX — B YACTHOCTM O Mepe KONMYyecTBa MaTepun MarHUTHOW 3SHEpruun), Kak 4actu
3HepreTnyeckon cybctaHumm Bcero Cyluero, Cnyxut anekTpudeckun 3apsg, a Mepou
KayecTBa ynpaBrisieMOro MOBEAEHUS MaTeEpUM INEKTPUYECKOW 3JHEprMm — ecTb
aneKTpu4yeckun noteHuman. o noruke cyxxgeHnn 6e3 JONOMHUTENBHOMO Pa3bsACHEHUS K

3TOMY HET CcMbIcna Yero-nmbo fobaBnTb NOKa.

OcraeTcsa 3a MmarnbIM, YTOYHUTB Kak YNpaBrisgeTcs 1 BONSOLWAaeTCA 3TOT COXHENLNIA U NOKa
anogaTuyHbIN ONA Hac KOCMOMWU3NYECKUM MPOoLEecC B LENOM: Kak nosiBnseTcs 3apsn
3HEpPrMn N Ha KakoM YpPOBHE MEPHON MaclTabHoCTM bopMMpyeTCs Havaro TakoBOro
TaWHCTBEHHOrO MNPOLecca; B Kakyto KOHCTPYKTUBHYIO (bopMy CBOEro 6bITnsa OH obpsixkaeTca
rocrie CBOero nosiBrieHns (eCnu s Hero TakoBas eCTb BOOOLLE N KTO USN YTO €€ roTOBWT,
AKO JIOHO 3apOoXOEeHus); Kak BOMMowaeTcs npouecc ynpasnsemoro nosegeHus (6biTus)
MaTepun NeKTPUYECKON IHEPTrUU (HEKOM rpynnbl 3apsiioB), T.€. Kak reHepupyeTcs 1 Kaknmu
pamkamn (Mporpammon) ueneBoro noeefeHns obpamndeTcsa Tak Ha3blBaeMbIN
ANEKTPMYECKMI NOTEeHUMan; Kak ganee Ha yposHe 6oree KpynHom MepHon MaclwtabHocTm
NosIBNSIETCA W3 9HEpPrum nepBuYHOE BELLECTBO Ha YPOBHE MWHUMAaNbHO HeaenuMbIX
MUPOOBPa3yoLLMX HYacTuL, CyLLEeCTBEHHO MEHee aTOMapHOro YPOBHS (MCKMNtoYasi KOHEYHO
e BeCb «TOBapHbIA CMEKyNSATMBHbIN GaHKOBCKMIN Habop» MOCTOSAHHO HapacTatowero
IKMBOrO CnncKa U3 HblHELWHeN aHTasum 1 6riyaa o HecyLleCcTBYOLWNX MUKpoyacTuLax,
BMECTO pearibHOCTWU, KOTOPbIN HaCYMTbIBAET B CBOEN BGE3yMHOM COCTSA3aTENbHOCTU YXKe
6onee 300 Ha3BaHWN) B CTPOro MAEHTUOULMPOBAHHOM KOHCTPYKTMBHOM (hopmate, aBnas
coboto Ha nocriegytolem atane MepHor macwTabHOCTU (y»ke Tak YCNOBHO Ha3biBaeMOM
aTOMapHOM YPOBHE) BMOSIHE KOHKPETHbIA XUMUYECKUA 3nNeMeHT (Kak MOHATUMNHOEe
BblpaXXeHWe HeKOW MaTepuarnibHOM YCNOBHOCTU U3 MNPEXHEero Hay4yHoro pasyMeHus

XUMUKOB, TMOCKOJIbKY CaMa BceneHHas 9TakuMx [OMKOBUHHBLIX Ha3BaHUA XUMUYECKUX
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3N1eMEeHTOB M He 3HaeT, B OTNiM4mne OT Hac, nmoaen!); kak B AanbHenweM 1 no Kakom Takom
«CaMOCTOATENbHO HE CIyYyarHOW MnpuynMHe» OPMUPYETCS COeAMHEHNE W3 MPOCTbIX
XUMUYECKNX 3NIeMeHTOB B Bonee CrnoxHble 0b6psXXeHNss Ha MONEKYNAPHOM YPOBHE BO BCHO
perynupyemyo M CTPOro BbIBEPEHHYH CIOXHOCTb XUMWUYECKUX COEeAUHEHUN BeLHOro
NPUPOAOHOrO ecTectBa W TakK pJarnee Mo [AUCKPETHOW Tpone LUUBUIIM3aLMOHHOIO
KOHCTPYKTMBHOIO COBEpPLLEHCTBA, NOAHMMANACh Ha ypoBHU KOHCTPYKTOB BCce Bonee u bornee
BbICOKOW BeLHOW (MaTepuanbHOW) MepHOM MacwTabHOCTW, NpuM 3TOM COXpaHss
KOHCTPYKTUBHYIO CTPOrOCTb M CTPOUTESbHYIO MAEHTUYHOCTb DOPMbI, HAMOMHSASA NOTPEOHbIM
POPMUPYIOLLIMMCH BELLECTBOM (KOCHbIM, @ N0 Mepe BO3MOXHOMO XXWU3HEeCOMNPOBOXAEHUS U
XMBbIM) N ero noBedeHWEM B CTPOro ynpaBfsieMblX W perynmpyembix KOnuyectBax wu
coctosHusax no CyTtu n CylwHoOCT npouecca LMBUIM3aLMOHHOINO COBEPLLEHCTBOBAHNS BCIO
BELLHYIO (MaTepuanbHyto) NroTe BceneHHon Ha 3Be34HOM, MaHeTapHOM, ranakTu4yeckoMm
N MEXranakTM4eCKOM YPOBHSAX CO BCEM KOHCTPYKTUBHO-OOBHEKTOBbLIM [AOMOMHAKLUM
oba3aTenbHbIM HanonHeHneMm n KOCMOTEXHOSOrMYeCKUM conpoBoXaaroLwmm
npegcrasneHnem EE (kBasapbl, MarHuTapsl, nynscapbl 1 MHOroe MHOE, YTO MoKa TONbKO CO
CTOPOHbI YBUOEHHOE IAbMM), KaK CIOXHEWLWero YynpaBnaemMoro KoMMSeKCHOro
KoHcTpykTa ObiTs BewHoro u HesewHoro Bcero Cyuwiero ¢ TeMm xe CoxXpaHeHuem
KOHCTPYKTUBHbIX YCTPOEHUA N FeOMEeTPUYECKUX (PYHKUMOHAmNbHbLIX KOHCTaHT, Kak U B
CTapTOBOM MMHMMArbHO HeAenMMOW npea-aToMapHoM MacliTabHon mepHocTu! HblHe
4YacTb M3 MEPEeYUCHEHHbIX BONPOCOB OyaeT HamMu NMOBEPXHOCTHO pacCMOTpPEHa MO xoay

HaLLWX CYXOEHWUN.

CnepyeT 0cob0 NoAYEPKHYTb: MPEXHUE YMOEHHbIE FNYNOCTU O BCAKMX CIy4anMHOCTAX B
npoueccax UMBMNN3aLMOHHOIO 00pskeHns 13 Yyero-nmbo Bo YTO-NMBO Ha NbBoM ypoBHE
MepHON MacwTabHocTn, 6€30TBETCTBEHHbIE PACCYXXOEHUSA O pas3pyLUUTENbHbIX NpoLeccax
«B3PbIBHOIO M3Ha4vana» obpasyloLero xapakrepa npu popmmposaHnn BceneHHon n Bcero
E€ nocnegyowero «cry4amHoOro» BELLHOrO HamnoSfIHEHUS, a TaKKe «pacLumpsioLle-
cxogsduwmecay nereHgbl  3anyrmBaHus C TPYCTHOM (OUHANbHOM  «JTMKBUAALNOHHOW
nepcrnektMeon ObiTusi» BceneHHon, «uckaxenusy [EE npocTpaHcTBa-BpeMs MU
BbIHY>KAEHHOTO «MPUTSDKEHUAY APYr Apyra BCneacTasne 3Toro (No SnHwTenHy!?) n mHoroe
NHOE M3 MPaKTUKM MOPOYHON XN3HN HEPaA3yMEHHOro HECOBEPLLEHCTBA cCaMuX NIIOAEN, nopa
npekpatuTb. Bce paHee ckpbiBaeMble naneTkn B HECOBEPLUEHCTBE CBOErO YLEMMEHHOIO
OT HEpa3yMHOCTU BbITMA NepeknaabiBaTe UK NPUMEpPSTb Ha MacwTabbl 6b1Tna BceneHHom
(paBHO kak U Ha cebe, Ha BceneHHon He nokasbiBatOT!) CTAHOBUTCH HbIHE YXe He
NepCrnekTMBHbLIM M NPULWIIIO  BPeEMsS  HaKOHeU-TO  0BepHyTbCA  NULOM  CBOEro

Boccosgatowieroca Pasyma k uctnHe o «CotrsopeHHoMm Mupey.
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Onupasicb xoTa 6bl Ha NepBUYHbIE Hay4YHble yTBepxaeHus AWM. BenHuka o «BelecTse U
ero noBefeHun», Kak ManeHbKoro anemMeHTnka B noHMMmaHum cytu 6eitna Beero Cyuero,
Nonb3ysAcb JaBHUM MHEHMEM MyapeLoB eLwé ¢ BpeMeH JleoHapao Aa BuHYM oTHOCUTENBHO
UNocodCKMX CyXOEHUN O curne u NposiBNieHns €€ CyTu, Kak TakoBou BooOule, a Takke
NPUHUMAasa BO BHUMaHWe pe3ynbTaTbl MHOMMX HbIHELLHUX UCCe0BaHUN U 3KCNepUMEHTOB
B obnactm usmMkM 3HEpPrun, C Hawen CTOPOHblI npefnaraeTcs creylollee HayyYHoe
npeanonoXeHne, Kak HeKne pamkm B NPOABUMXEHUUM UCCNeOoBaHWM Ha MNyTU MO3HaHMUSA

NCTUHbI B ByayLiem.

Byayun npuHyXAeHHbIM U3BHEe, COCTOSAHUSA BCAKOro BelecTBa B OTBET NPUHYXAA0T
BCE WHble COCTOSIHUA OKpyXawlwen ero AOAeUCTBUTENbHOCTU (BKMAYas W
HEWHEPLUMOHHbIE  COCTOSIHMS)) C  MEHbLWMM, paBHbIM unn  6GonbwnM  0BpaTHbIM
BO3aencTBMeM, ©0e3yCrnoBHO 3aBMCUMbIM OT KOMIMYECTBA BELLECTBA W KavecTBa €ro
noBeaeHNst B YCNOBUSAX TAaKOro MHULMMPOBAHHOIO B €ro aapec NpUHYXXAeHUSA (ABMXKEHUS,
nHepuum B nobon eé€ dopme, NPUTSKEHUS, U3MEHEHUS PUNYECKUX U XUMUYECKUX

COCTOSIHUI, CBOWCTB C OnpeaerieHHON CKOPOCTbIO UX BOMSIOLEHMSI B TOM YXCIe U poYee).

BennunHa (T.e. KONMWYECTBEHHOE WM MEPHOE BbIpaXXEHWEe) TaKoBOro OTBETHOMO
(3aWwmMTHOrO0) BO34ENCTBMS B CBOK OYepelb cama 3aBUCUT OT BENUYMHBI MPUHYXOEHHOMO
OTKITOHEHNSA CBOMX BHYTPEHHUX paHee CTabuibHbIX COCTOSHUIN BO BCEX YEThIPEX hopmax
rapMOHUN 3TOrO €4MHOr0 CBepLUatoLLerocs KOCMOMU3NYECKOro npoluecca 1M BrMSET Ha
BESIMYMHY Mepbl KonmyecTBa OOpsiAMBLLENCS MATEPUM INEKTPUYECKON SHEPrMn T.e. Ha
BENMYNHY MOSBIISIOLLEroCs 3rNeKTpPUYEeCcKoro 3apsaa, Kak cneacrasne ot npuHyxaeHus! Ham
Heob6XoaMMO BbIpa3nMTb U OCBETUTb BCH 3Ty OOLLY0 apeHy NpOSABMEHUS 3HEpruu, Ha
KOTOpOW B nocnencrane popMmmpyeTcsa n BOMoLaeTcsd KOCMOPU3NYECKMA NpoLLecc BCEro
e€ nocreaytowiero 6uITua 1 0bpskeHUs1 €€ YacTu B BELLECTBO, B TOM YMCNe M YacTu oT
3TOro BELLECTBA Yepes3 Mepy KONMYecTBa MaTtepun arIEKTPUYECKOM IHEPTUN, T.€. BENNYNHDI
3MEeKTPMYECKOro 3apsiia U Mepbl KavyecTBa YynpaBfisieMoro noBedeHUs 9TOW mMaTepuu
3NEKTPUYECKON IHepPrm (dNeKTpmyeckoro noteHumana). lNocne atoro 6yaeTt ¢ yBepeHHOM
NEerkocTblo MOHUMATLCA npouecc OpMUPOBaHMA BellecTBa M ero u3mMyecknx Mnosen
(monbko MacHUMHO20 U anekmpuyeckoz2o, «CucmemHas usuka», A.A. JlyquH), Kak 1 no
Kakon NpUYNHE NOSABMSIETCH «3NEKTPUYECKNIA 3apsaa» B reHEPUPYHOLLUX YCTPOMCTBaX NtoGoM
dopMbI NPU PasNUYHbIX BapMaHTax UX BO3MOXHbIX ABWKEHUI (YaLue BpaLLleHNin) U Kakux-
TO WHbIX (bOpM BO3ZeNCTBUSA (OT HaTMpaHMe narnoyek M MOsiBieHWEe 3a CYeT 3TOro
TauHCTBEHHOW «HA3MEKTPM30BaHHOCTUY» Y HUX N Bonee CroXxHbIX npoleccos) u npoyee. C

3TUX Xe Mno3nuun NPpUHYXXOEeHUA cnenyeTt B 6y,u,y|.|.|,eM pacKkpbiBatTb U UCTUHHYIO CYTb
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KOCMOMU3NYECKOro npoLecca, CBA3AHHOTO C rpaBuTauMen, OYULascb OT MPOLUIIOW

POPMYbHOM NCKYCCTBEHHOW MyTaHULbl U PENSTUBUCTCKOM JHKU OTHOCUTESBbHO e€!

Mepa kayecTBa noBefeHUs MaTePUN IMEKTPUYECKON 3Heprum (noteHumana) 3aBucuUT OT
YPOBHA OTKMOHEHNA CTabWuIibHbIX COCTOSHUA B KaXgonW WM BO BCEX YeTblpex
O4HOBPEMEHHO BMA0B rapMoHui! B akTUBHO pa3BmnBaroLLLENCS HAYYHOW FOHKE NoucKa HEKNX
«nepBoOKMpNnYnKoB» obpasoBaHus Bcero Cyuiero (Mx NpuHATO MOKa elle Ha3biBaTb Kak
MUKpOYacTULbl), Ana cebs ke BaXXHO OCO3HATb MMEIOLLYHOCS MOKa He3aBUCKMMYH OT Hac
3aKOHOMEPHOCTb POPMMPOBAHUS HEKOTOPbLIX 3MIEMEHTOB HALLEro CO3HaHWUS, C KOTOPbIMU
Ha MpaKTUKe CTOSIKHYNacb Hayka, HO He XXenaeT npu3HaBaTb UX B pe3ynbTaTe ynepToro
Henpu3HaHMa CBOMX >Xe npeablaywmx owmnbok. CyTb X MOXHO Bblpa3uTb CReayHLnm

obpasowm:

[Ona BCAKOro NMO3HAHHOrO HaMM YPOBHAI MEPHOM MacLTaOHOCTM B OKpyXXakluen
OENCTBUTENbHOCTM  BCerga «MUMpPOOOpasyloWmUM  NEepBOKUPNUYUKOM»,  SKO
KOHCTPYKTUBHbLIM «Havyanom» B HawemM oco3HaBaeMOM MUPOMOHMMaHUU, ABNSETCS
¢opmupytowee Mup coctosiHme MMHU-NpealwecTeyrowero EMy HenosHaHHOro Hamm
MEpPHOro KOHCTPYKTUBHOIO YPOBHA [ANA nNpeAacTaBrieHns HaMu  (pU3nyYecKux

npoLeccoB o6psXkeHUA BUAOB BeLlecTBa U UX nocnenyrowero 6bitus!

A ecTb nv BooOLle NpeaenbHoe MUHUMArnbHO HedenMMoe COCTOSIHME TakoBOrO MEPHOIo
MacLUTabHOro ypoBHA? KOHEYHO e eCTb U MMEHHO Ha 3TOM npenenibHO MUHMMAanbHOM
YpOBHE Mbl U Befem CTapToBO-00pasylolime CyXOeHusi 0 BCEM MpoLecce MoaTanHoro
KOHCTPYKTUBHOIO COBEpLUEHCTBOBaHWS. Bornee Toro, UMeHHO Ha npeaenbHO MUHUMAarbHOM
HeJenMMOM YpPOBHE cHavana BOMMOLLaeTcs MNPOLECcC KOHCTPYKTUBHOIO 0OYyCTpoicTBa
Bcero, a nanee ocyuiecTensieTcs 06psikeHne aToro Bcero B aHEpruto 1 TONbKO NOCe 3Toro
3HeprMM B BELWECTBO, C MocreayllwmMM nNpuaaHMeM e€ NOBEeAeHWUo YnpaBrisieMoro
COCTOSIHUS.. DTO BONMOLWAETCs Yepe3 KOCMOU3NYECKME NPOLLECChI, UMEIOLLNE KOHKPETHbIE
noaTanHble LeneBble OPUEHTUPbl CBOEro0  LIMBWUMMU3ALMOHHOIO  KOHCTPYKTUBHOMO
COBEPLUEHCTBOBaHWNS, MPOUCTEKAIOLLEro B pamMkax YnpaBrisieMoro npouecca UCTOYEeHUs!
BPEMEHW, OOHOBPEMEHHO M Kak 3HepreTMyeckon cybcTaHUuMW, M Kak HeoTbeMIieMoii

nnoctacu atoro Beero Cyuwiero. IMeHHO Yyepes 310 1 3TuM eauH Mup!

B HepaBHeM npownoMm C yMOMNOMPAYEHHOW YBEPEHHOCTbH (U3NKKU 3asaBnanmM o
HeOenMMOCTU  3NeKTpoHa W ero  eguHoHadanbHon  Mupoobpasyowen 6GasncHom
3HA4YMMOCTK, a TaKke O MraHeTapHOW MoAEeNnu atoMa W OPYrux HayuvHbIX GrakeHHbIX

TBEPAHbIX 3a0BEHUIN B YIOXEHUM OKpYKatloLWwero mMatepuanbHoro npupoaHoro ecTecTsa,
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NMO3BOMSABLUMX UM C FPAHUTHOW YBEPEHHOCTbLIO YTBEPXKAATb, YTO OHM BEYHbI, MOCKOSIbKY OHU
BepHbl M 6e3 anbTepHaTuBHbl! HO TOMBKO HbIHE 4YTO-TO BMECTO MpPU3HAHWUS 3JTOrO
OWMOOYHOrO  NyKaBOro  YTBEPXAEHWS  HedaBHEro  MpOLWnoro  AOMOMHUTENBHO
HaBblQyMbIBanu eLle COTHU pearnbHO He CYLLIECTBYIOLUNX «3fIeMEHTapHbIX YaCcTuL», CBATLIV
CMMCOK KOTOPbIX pacTeT AeHb OTO [AHHA, HO 3aTO C «OpUrMHamnbHbIMUY» Ha3BaHUSIMU,
nackarLLMMn CyX TOMbKO X «HAyYHbIM NaTtonoroaHatoMam» («4actuua bora» n npoyee).
INyywe yx kak-To B Ha3BaHMSAX K CBOEW COBCTBEHHOM aHaTOMUM Bvke NPUbHYNN YTO K,
OHO 6bINo 6Gbl CKPOMHEE, nonerye Ang NPeoaoNIeHNsa «TPYAHOCTEN B NOUCKE NPUMEPOK Ha
cebe», oa v kak-To 6610 Obl poAHEE K «peanbHOCTU» B NPOCTOTE BOCNPUATUSI OKPYXKatoLLEN
AENCTBUTENBHOCTU, BCE PABHO € UMW U BblQYMaHHOW, HO BCE Xe XOTb YEM-TO UMW Xe U
owyLiaemMon (He BaxHO, YTo He ronosomn). CyTb NX CYyXXOEHU He BaxkHa Ans Gyayuiero, a
ansa ceba nycTb u ganee BblAYMbIBAKOT YTO XOTAT, MOCKOMbKY andasuT cocTouT ax n3 33
3HaKOB, a BApMaHTOB CrlaraemMoro 13 HMX crnoBobnyans elle BNOfHe OCTaTOYEH B CBOEM

BO3MOXXHOM 6€3CMbICIIEHHOM COYEeTaHUMN.

Uem panblie CBOMM MO3HaHWEM Mbl YXOOUM B CTOPOHY MUHMMMU3AUMU (MU PaBHO U
MakcMMmsaumm) YpOBHEM MepHOM MacwTabHOCTM B MaTepuarnbHbIX CTPYKTypax
chopmmnpoBaBLLENCS OKpYXKatoLLeNn ENCTBUTENbHOCTUN, TEM MEHbLLE COXPaHAETCS LLAaHCOB
y NpoWfon Hay4YHOW TrpaHUTHOM TBEpPAblHM HaBSA3aHHbLIX MPOWSIbIX  YMPOLLEeHUN
OTHOCUTENbHO «TEOPETUYECKMX BblAYMOK» 00 arnemMeHTapHbIX YacTtuuax, Ux «pearnbHOM»
y4yacTuum B cnaraeMom oopMUpoOBaHUM BeLLeCcTBa N3 OKPY>KatoLLLero NpupoaHOro ectecTaa,
a Takxe MCKYCCTBEHHO NpuayMaHHbIX ANA HUX MEPHbIX napamMeTpoB (Skobbl cOBEpLUEHHO
TOYHO KEM-TO €LLE U BbIYUCIIEHHbIX), KaK MPOAYKTa TakoW Xe BblAyMaHHOW BUPTYyarbHOM
HepeanbHOCTU. Bo3aMOXHO korga-to Gyaylime NoKONeHUst UM NPOCTAT 3TU PaHTa3UNHbIE
LIANoCTN, HO TOSbKO NULLb 3a TO, YTO UX MOTOMKW YMENWU Yero-To CkragbiBaTb, OTHUMATD,
HEMHOXKO NpeyMHOXaTb, a8 MHOrAa Kak-TO BCE 3TO eLé u noaenntb, Oyayyun yBepeHHbIMU
B TOM, 4YTO BCE MMM TBOPEHHOE MO MMU Xe BblOYMaHHbIM 3aKOHaM HernpemMeHHO
COXpaHseTcd, YToObl He NPOUCXOANMNO U YTOObI OHM MO MHULMATMBE CBOEW HWU NbITanucb
paspyliarlle U3MeHUTb, T.e. NUKBMAMpoBaTb (B CMbICMe 3aBOEBbIBATb npupoay). Ho
NPUPOAHOE eCTEeCTBO Aarieko OT 3Takmx Be3CMbICNeHHbIX yBrnedeHun n Emy (EctecTsy)
TaKkoBble JIOACKNE «LanocTu» yXe Hagoenu, no3aTomy u npuxoaumtcs EMy HEMHOXKO BCé
npoLunoe «BCTPAXHYTb», NPUBECTU B FAPMOHUIO BCIO OKPYXKaKOLLY0 AEeNCTBUTENBHOCTL U

BOCCO34aTb LeniecoobpasHOCTb NPEXHUX YCroBuin obutaHns Ha Hawewn nnaHeTe!

A [Ons Hac o4YeHb BaXHO 00paTUTb BHUMaAHWE Ha criegywwee MNpUHUUNManbLHOe

06CTOATENLCTBO: BO BCEX CriyyasX Npu cuHTe3e Goriee CrnoXHbIX CBOMMW MacluTabamu
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MepHbIX 06BbEKTOB Ana nx Byaywero ObITUA CXOOHBIMU KOHCTPYKTUBHBIMWU 3fieMEeHTamMM
CTPOUTENBLCTBA B NEPBYHO OMepeb CITYXUT BCE XXe He cCaM MaTepuarnbHbI cOO0p BellecTBa
N3 MeHee MacLUTabHbIX MepHbIX 06BbEKTOB (KaK yKnagblBaeMbIX KUPMMYMKOB, MOABMBLLNXCS
HEeM3BeCTHO OTKyda), a B T[epByl o4epedb npeaBapsowlee 9TOMY rpoueccy
KOHCTPYKTUBHOE OOpamieHne mogenu LEenukoM n3 NpocTbiX Byaywmx cammx OeNCTBUK
Bceueno (T.e. opmupoBaHme Hekoero KOHCTpyKTa LEWCTBUN, KaK KOHCTPYKTMBHOMW
nporpaMmmbl), NO3BOMSAKOLLEN B NOCNEACTBUE SABNATLCA (MOABNATLCA UMK 0OpsikaTbCH) B
KakOM-TO BELLHOM COCTOSIHUM Ha OnpeferieHHbIX YPOBHAX MEpPHON MaclTabHOCTU
onpeaeneHHoMy KOnuMYecTBY BellecTBa M KONMM4YecTBY MOBedeHUA 3TOro BellecTBa, Kak
rapMOHNYHO MPOUCTEKAKLMM YrNpaBnsieMbiM KOCMOMU3NYECKMM npoLeccam Kak Obl
obOpskeHns yepe3 Hekoe BewHOe HamnofiHeHne copMMpPOBaBLUENCA MOOENU OEUCTBUN
(ectecTBEHHO, B nocrneactsne Npoxoas YpOBEHb MEPHOW MacliTabHOCTM aTOMapHbIN,

MUKpoYacTuy, T.4.).

K npumepy, Kak TOSNIbKO NOSIBUINCH B NOCNEeAHNEe ECATUNETUSS COBPEMEHHbIE TEXHUYECKUNE
BO3MOXXHOCTM B HAbNOAEHUN ANCKPETHLIX NPoLLEeccoB B cchepe ObiTnst riopbl, B YACTHOCTU
nccrnegoBaHna oparMeHToB MOSIBMIEHNA MEPBUYHLIX POCTKOB M3 CEMSH U nocneyrollee
0OpsikeHne nx B opme pacTEHNN N HOBbIX CEMSIH UIK XKe No3TanHoe NOsIBIIEHNE NIUCTLEB
N3 NoYeK Ha AepeBbsX U T.4., TO yAanocCb 3aperMcTpupoBaTb yauBUTENbHeENLEE ABMEHNE
npupodpl: nocne HabyxaHuss nodek (cemsiH) opMUpyeTCs B Hadane peanbHas
3HepreTMyeckas pelleTka, HanomuHawowas Oyayuwyt dopmy pacTeHus unm nucrta, a
TONbKO MOCIie 3TOro NPOMCXOAUT NO3TaMHbIA NPOLECC €€ «BELHOro 3anofiHEHUs», T.e.
nosiBNeHns kKak 6bl nNuctbeB unu pacteHun! ogobHO 3TOMY nNpoMcxoamT npouecc
dhopmMMpoOBaHNA KpUCTaNoB Yero-nmbo (MMHepanoB UM MeTansioB) B KAKOW-TO cpeae. ATo
yXX€ HEeOMNpOBEPXKMMO MNPaKTUKOW UCCnefoBaHMMA W OTpULAHUE TaKOBbIX pe3ynbTaToB
HabnaeHMn HEeBO3MOXHO, 0Oonee TOro, MMEKLWAasascs BO3MOXHOCTb BO3AENCTBUS
(3HEeprovHpopMaLMOHHON KOPPEKUMN) Ha OOpa3OBaBLUYKOCA 3JHEPreTUYECKYH peLueTKy
CyLlecTBEHHbIM 06pa30oM N3MEHSAET COCTOSIHUSA U BPEMEHHbIE XapaKTEPUCTUKUN MO BELLHOMY
3anonHeHuio (pocty) Oyaywmx pacTeHun, nUcTbeB, QOPM KPUCTanmoB, LaXe ecnv u
BO34ENCTBME MPOUCXOAUT HA YPOBHE BIMUSAIOLMX MbICIIEHHO XeflaeMbix 0b6pa3oB (hopm
Kpuctannos)! OT0 e xapaKkTepHO He TonbKo Ansa cdepbl 6bITNA nopbl nn obpasoBaHus
KpuUCTanmnoB, 9TO NO-CBOEMY XapakTepHO 1 Ans 6uitna Bcero Cyuiero Ha Bcex YpoBHAX Ero
MEpHOM MacwTabHOCTN, HaOO TOSMbKO HayuuTbCA 3TO BMAETb M Yepe3 obpeTeHHble
TEXHOMOrmMM obyunTbCs ITOMY CO3uMAaTeNbHO MoAapaXaTb, He paspyllas COCTOSIHWM
rapMOHUN NPUPOOHOro ecTecTBa M OCBamMBaTb HAKOHEL-TO 6€30TXOAHOCTb BCErO0 CBOErO

ObITNA aBTOTPOHOrO Byaywiero (BMeCTO HbIHELUHErO reTepoTpPogHOro), T.e. TBOPUTb B
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npAMOM CMbICE crnoBa Ha NPAMOM KOHTAaKTe C KOCMO(*)VI3I/I'-I€CKVIMI/I npoueccamMmmn CMHTEe3a

3HEpPruun, aHeprum-nHPopMaLnn, SHEPrMM-BpeMms.

Kak xxe dopmupyeTcsa BellecTBo BooOLWe npu npoueccax BewHoro HanonHeHus Cyuiero,
Kak CrneacTBME M YTO Xe ABMSETCHA MPUYMHHBIM Hayarom 3TOro npuMpoAaHoro vyga? 370
MMEHHO TO co3uaaTesnibHOoe TanHCTBO, K KOTOPOMY AOSMKEH CTpeMUTLCA Yernosek byayulero,
YBOAS HblHE HapacTarwue Temnbl 1 06bEMbBI CBOErO paspyLUUTENbHOIO reTepoTPOdHOro
noTpebutensCcTBa B YHUUTOXEHUN MPUPOLHbIX PECYPCOB K aBTOTPO(PHOMY eCcTecTBYy
CUHTE3a 3HEepPrum, nepexons Takmm obpasom Ha MHOW NyTb LUMBUNN3ALMOHHOIO PasBUTUS,
T.€. COBEPLUEHCTBYSA CBOM YPOBEHb MO3HAHUA M OCO3HaHHO obpeTasi noneynTenbCKoe
NnosioXXeHne Hag NPUPOAHbIM eCTeCTBOM, COXPaHsisi BCHO €ro PeCcypCHYK LIEeSIOCTHOCTb.
CuHTe3 3Heprumu, — BOT K Yemy AoOJmkeH YenoBek CTPEeMUTBLCHA M OCBOUTbH TakoBbIE
co3npaTenbHble TeXHONorMn Gyaywero npexae, YeM COPUEHTUPOBaTb MEYTbl O CBOEN
BELLHON OOCTAaTOMHOCTM B CBOEM MaTepuanbHoOM Oyayliem komdopTe BO Bcex cepax

cBoero 6e3oTxoaHoro obiTmsA!

A NPUYMHHBIM Ha4YaroMm s 3TOro OnATb Xe ABNAETCA SHeprus, kak 6bl 3TO CTPAHHLIM HK
3By4Yano, cama 0yayum ABrneHHas B KadecTBe NpoAyKTa M CrieAcTBUS OT NpeaBapsioLero
npouecca eé nosiBNeHns!, — KOHCTPYKTUBHOIO COBEPLUEHCTBOBAHUS FAPMOHUN MUHUManbHO
HeJenuMbIx AencTBUn, ko KOHCTpyKTa AN npocTbix 6yayLumx OencTBuMi B MacLUTabHbIX
rnybvHax npeg atoMapHOro ypoBHA (T.e. HE Ha MaTepuanbHOM YPOBHE MO MPOLUSIbIM
MepKaMm MUPOBOCMPUATUSA). YMECTHO elle pa3 BCMOMHUTbL Myapble cnosa Jlao-LI3bl, siko
TaHOro KIo4YMKa NO3HaAHUSA UCTUHbI, TanHY KOToporo 3a nocregnune 2500 neT yganocb Ham

packpblTb: «Bcé Cyuwee sBNeHO u3 6bITUA. A ObITUE U3 HEObLITUAY!

B cBounx CyXOeHundax caenaB Kpyr, Mbl ONATb Kak Obl BEPHYITNCb B TYNUK «HEN3BEOAHHOIOY,
MOCKOJIbKY 3TO BCE HeBeJaHHOEe HaMU eCTb npoueccbl «BELWHOIo  NHOro HanoJIHEHUA», HO

13 yero (6e3 HeobxoamMmocTn B GecnokoncTee u ynommHaHum o flyxe Cesitom)?

Bo Bcakux cyxxgeHusx crnenyet cpasy cebs orpaguTb OT naen SMHWTENHOBCKOrO MyTHOMO
nepuoga O MarMyeckoM 3HAYMMOCTU HEKOW TaWHCTBEHHOM BCEMOryLLEeCTBEHHON
«KOCMUWYECKOW Mbln» B NHOObIX €€ MepHbIX MacwTabax M COCTOSAHWUAX Npu npoueccax
obpasoBaHuna maTepumn, Kak TakoBon 1 rae Obl OHa HM Bbina, BKItoYas eé BennMy4ecTBEHHOE
«rNaBeHCTBYOLWEee 3arnonHeHne nobbix MepHbIX MacwTaboB Bcewn BceneHHom» (no
MHEHUI0 CTOPOHHUKOB CYXAEHUN OUHLITEeNHa C TeX BPEMEH 1 0 cen nopbl). HO 13 aton
«BOMLWEBHON NbINM» KPOME Takow e MNblnn 6onee Huvero obpasoBaTbCA HE MOXET, €CIn

Aaxe M Bekamu oHa OygeT HacnamBaTbCs OPYr Ha gpyra xXoTb BO BceneHHoW, xoTb B
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KabnHeTax BenuMYecTBEHHbIX XpamMOB HayK, Aaxe W npu OencTBUM Ha Heé BCex
«BbISIBMIEHHbIX JIIOABMWY» 3aKOHOB O rpaBMTaLnn, OBUXKEHUN, COXPAHEHUN Yero-rnbo B YEM-
HMBYOb, CO CTPOrMM YYETOM BO BCEM MPOUCXOASALLEM BCEX HUYETO HE OOBACHSOLLMX
KOHCTaHT M MpoYero penaTtMBUCTCKOro (dopmyrnbHOro) 6nyga, Ho c obsisaTenbHbIM
y4acTMeM «CKOpPOCTM CBeTa», [Jaxe B YCMOBUSX CTPOro W30MMPOBAHHbLIX MOTEMOK!
BonbWNHCTBO XMUTENen nnaHeTbl B MeHbLIEM uUnn 6onbluem MacwTabe cBOEro y4acTtus no
XU3HU yXXe HEenpou3BoSsibHO nonpoboBaniv Ha MpakTUKe TaKOBble 3KCMEPUMEHTLI, KTO B
pamMKax CBOEro Xwunuuia, a KTo-TO U B CBOMX KabuHeTtax ©6e3 MpPOHMKHOBEHUS U C
NPOHMKHOBEHNEM CBeTa C NI0O0IN €€ CKOPOCTbIO, HE BaXKHO, KOMY Kak NOBE3M0 Ha NMpakTuke
onbiTa No cobopy Nbifv U «MOMYyYEHUA» N3 HEE «BELLLECTBA», HO UTOTN OAMH U TOT Xe Y BCEX,
T.€. OTpuuaTenbHbIA, @ UMEHHO — OT CTAPTOBOro o6bemMa Mnbifiv NoSly4aeTCs TOMbKO Ta Xe
MNbiflb, HENPUATHOCTN B «COXMUTENbCKUX OTHOLUEHUSAX» unu no pabote! Kctatm, xoTenocb
Obl NOQYEPKHYTb TAKOBYHO OCOBEHHOCTb NPOBEAEHHBIX «3KCNEPUMEHTOBY», B MOMELLEHMSIX,
roe pasMeLLleHO MHOMO 3IEKTPO-TEXHUYECKOrO M 3NEKTPOHHOro obopyaoBaHus, — TemMnbl
HapawmBaHusa ob6bemoB 06pas3oBaHUA MNbIIM HECOM3MEPUMO BbIle (MaTepuanucThl,
noYyemMy n Kak 3To C nonb3on Ans 6aHkMpoB NpumeHnTb?)! Tem 6onee n pedn He MOXET
BEeCTUCb 00 OOpSHKEHMM M3 MNbIN XKUBOW KIMETKM WKW TaKOro npeKpacHoOro npoaykta
Yy4OTBOPEHUS, Kak YenoBeka (gaxe n3 «Hay4HoO-opMyrbHOM» Unn BceneHHom nbinn Ha
YPOBHE MUKPO M MaKpO-4acTuL Uin NPUMEHEHUS TEXHONOMMA «CKPECTU MO Cycekam» U3

cueHapus ckaskn «Konobok»)!

BoT TyT n notpebyeTca npuHUMNUanbHO Mo-MHOMY oOpaTuTb Hawe NbonbITCTBO B
CTOPOHY 3HEepPrun, a 4YTo Xe 3TO TaKoe 3Heprusd, N3 KOTOPon B NOCMEACTBUM criaraeTcs unm
Kak Mbl Bblpaxaemcsa Gonee cnpaBegnveee, obpskaeTca BELECTBO, Kak KOCHOe, TaK U
*unBoe? 3Hauut Mup COBEpLIEHHO WHOW B OTNMYME OT BCeX YNPOLWEHHbIX paHe
yTBEPAUBLUNXCA NpeacTaBneHnin o hopmmpoBaHmm BelecTBa, gaxe nyctb OH (Mup) kak-
TO ONS Hawero npowsnoro MNOHATUNHOIO MUPOBOCMPUATUA TOE-TO U «BEYEH», Kak-TO u
«beckoHeYeH», HO BCE paBHO OH Korga-to ccpopmmpoBanca n obpaguncss B TaKoBble
yOMBUTENbHbIE TFAPMOHWUYHbIE (POPMbl CBOEr0 OOBLEKTHO-CYOBEKTHOrO KOHKPETHOro
mMaTepuanbHoro obiTua Bcero Cyulero, B KakoBbIX Mbl €0 HblHe Habnwogaem Hawumu

TEKYLLNMUN TEXHNYECKNMUN BO3MOXXHOCTAMMN.

Kakumn sHUMKNnoneguyeckummn onpeaeneHnsaMm o6 sHeprum M3 npoLurioro n no cen OeHb
nosfib3yeTca CoBpeMeHHasd Hayka B 06006weHHOM ¢opmaTte CBOEro MUPONOHMMAaHUA?
OHepausi ecmb OOHO U3 OCHOBHbLIX cB0lUCM8 Mamepuu — Mepa ee O08UXeHUS U

criocobHocmu rnpou3sodums pabomy (nodyepkusaem, amo 8 0bobuweHHOM gapuaHme
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onpederieHUl 3HYUKIIONeou4ecKoz2o ypoeHs).[JoCcTaTo4YHO N 3TO B KA4YeCTBe onpeaeneHus,
CMOCOBOHOro BbIPA3NTb CYTb MWCTUHbI Ccamon NyOuHbl KOCMOMM3NYECKOro npoLecca,
CBSI3@aHHOrO XOTS Obl C (POPMMPOBAHMEM BeELLECTBA U3 3TOW 3HEPrun (T.e. «SIBUTbCS M3
HebblTuA B OblTMe»)? B TakoBbIX MNPEXHUX CyXMX He 3Hadvalwmx ¢U3N4eckon Ccytu
onpegeneHuax n peun ob aTom He BegeTcs. bonee Toro, aHepPrmo CTPOro NPUBA3bLIBAIOT K
obs13aTenbHOMY HanuuMio mMatepum, Kak Obl €AMHCTBEHHOMY «HOCWUTESO» 3TOWM CaMOMu
3Heprun, a 6e3 matepumn He npoboBann cedbe Kak-TO NpeacTaBUTb €€ Hanuyme u bbiTne
Boobwe? OkasblBaeTCA He TONbKO He npoboBann, HO M KaTEropuyeckn MOBCEMECTHO
oTpuuanu TakoBoe! Tak 4YTo e Takoe eCTb dTa camas aHeprus, cnocobHasa obpaanTbca

Yyepes ObiTME CBOE €LLUE U B BELLECTBO (M3 «HEDLITUSA B ObITUEN)?

YHuBepcanbHaa (obwasn) KonuMyecTBEHHass Mepa OpPM ABMXEHMUS, COCTOSHUS U
B3aMMOOENCTBUSA BCEX BMOOB MaTepuun, CBA3bIBaKOLLas BOEOMHO BCe ABMEHUS Npupoabl,
KOTOpble OTpaxeHbl B dyHOAAMEHTanbHOM 3aKoHe coxpaHeHusa aHeprum (BC3). To
CMbICITOBOW CyTW KOrAda-To BbIABUHYTOrO Hay4yHOro MOCTyraTta BbIXOAUT Tak, YTO €Cnu HeT
MaTepun, 3HaYUT HE MOXET CYLLEeCTBOBaTb U SHEPIUK, HO NOYEMY HE OTMEYEH 3TOT BaXKHbIN
dakT B paHee yTBepAMBLLUEMCA onpeaesnieHun, nodemy ymonyanu o6 atom? Hy yx ecnm
HeT, TaK U HET, YTO CMOXHOro B CNyX yTBEPAUTLCH B 3TOM? CTpaHHO, HO OYEHb YK NOXOXEe
Ha MaTepuanmnCcTUYecKyro amepukaHckyr wWwyTky: «No money — no Fanny». Tak B
noTpebuTenbCkOM aMepPUKaAHCKON XU3HW Yy HUX ObINo NpUHATO. TO ecTb aHeprusa (npu
mMaTtepuanucTnyeckom 6asmce B MMPOMNOHMMaHUN BOOOLLE), — 3TO KONMYECTBEHHAs Mepa
«COXpaHeHusi» camon ceba npu nbom BGECNOKOMHOM COCTOSIHAM MaTtepun (T.e. He
HaxoAsALLENCs B COCTOSIHMM NOKOS1) B KOHEYHOM MUTOre? Ho ecnn 310 Mepa B3anMoAeNCTBIS
BMOOB MaTepuu, Kak TakoBasi, U TONMbKO paau COXpaHeHus camon cebsa BeCb CMbICn €€
ObITNA, 4TO Obl C HEM HE MPOMCXOAWIO, TO Kak Toraa NpopBaTb KOHCEPBATU3M MPOLLOro
MUPOBOCMPUATUSA BCEro OKpyXarwwero MuposgaHus M Ha MHOM Goree coBepLUeHHOM
YPOBHE MO3HaHNA CyMeTb OCO3HATb UCTUHHYIO PYHKLMOHANBHYIO COKPbITYIO CyTb 3HEpPrum,
KOoTopasi cBA3aHa C CaMbIM flaBHbIM KOCMOMU3NYECKUM MPOLIECCOM MOKa HeA0CAraemoro

HaM NOHUMaHUA Popm 1 BUAOB €€ ObiTus, — 0bpsKeHNs e€ B BeLLECTBO!

Hy He ocTaBaTbCs XXe Ha YPOBHE MNPEXHUX YTBEPXKOEHWW: HET MaTepun, Kak HocuTens
3Heprum — HeT eé owyulleHnd, a 3HauuT n HeT Mwupa! Ho Beab TakoBoe cyxaeHue
XapaKkTepHO TOSbKO A5 TeX, KOMY HEKPOJSIOr yXXe NoANMCcaH U OH y>Ke OTBE3EH Ha noroct. A
Mwup TO BCE paBHO ecTb! To €CTb ONATbL NPOXOAMM MUMO dbakTa camord KOCMOn3NYeCcKoro
npouecca no BelHOMy 00pa3oBaHWIO B TaKOBOM [MPOLUSIOM «MaTepuanmncTu4ecKoM»

onpeneneHMn. Takum ob6pasom Mbl MOXeM nepebrpaTb COBOKYMHOCTb BCEFO MHOXECTBA
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APYrux BapuaHTOB paHee YTBEPAMBLUMXCS NPUBbLIYHBIX OS5 NPEXHEro Hay4YHoro obmxoaa
N3 Yepenbl onpeaeneHnn ob aHeprum M NpoAaosNKaTh CTankuBaTbCA C OOHUM U TEM Xe
pe3ynbTaTtoM B OTCYTCTBMM FIOTMKN paHee npeanaraeMblX HayYHbIX JOMM M NOCTYyNaToB, a
WMEHHO: yXO4 OT BblpaXeHus (onpeneneHnsl) camon CyTU 3HEPrun, Kak SABMEHUS
KOCMOUN3NKN N KOHCTPYKTUBHOW SHEPro-TEXHOMU3MKN, HENOCPEACTBEHHO MPUHMMABLUNX
paHee U NPUHUMAaOLLMX HblHE yYyacTue B (hopMMPOBaHNK BeLLecTBa (0OOpsKEHNA 3Heprum
B BELLECTBO), HE npuKacasCb B camux onpegeneHusix ob aHeprum, Kak HocuTensa cC
yHKUMOHANbHBIM YPOBHEM €€ HageneHusa Ons BOMMOLWEHMS UCTUHHOW CyTu B ObiTme
BewHoro Cyuwero! C 6onblunM npeogoneHnem cConpoTUBEHNA N CNOPOB HAaKOHEL-TO XOTb
kak-To B 2016 rogy on3unkm CMOrnmv nepecTynuTb Yepes cebs n nyérnmyHo NpmMsHanmnch XoTs
Obl B TOM, Ym0 8 rpupode y mamepuu HbIHE MOXem bbimb MPU3HaHO 8Cea20 JluWb mpu
Xxapakmepucmuku, umerowjue gusudeckul cmbics: Macca, Kak KonudyecmeeHHass Mepa
mamepuu; CKopocmb, KaK KosudecmeeHHass mepa O0suxeHuss u MowHocmb, Kak —
Kornu4yecmeeHHass Mepa UHepyuu. ITOT (PakT MOXHO y)Xe OonpefenvTb, Kak reponyeckun
NOCTYMNOK B cpede noka ewé npeobnagatrowero pensitueBMama, HO M 9TO He OaéT Ham
BOJIbHYK0O BO3MOXHOCTb OCO3HaTb CaM (PaKkT CBEpLUEeHUS BEFIMKOro KOCMOMU3NYeCcKoro

npouecca BOMNOLLEHNS N3 S3HEPTUN B BELLECTBO, T.€. U3 HEDOLITUS B ObITUE.

OTOro 0AHOro NPUYMHHOIO dpakTa Aaneko He AOCTaTOYHO 418 TOro, YTOObl BECTU CYXXAEHWUS
HECKOJSIbKO MO MHOMY B MOMCKax MNyTW ANSA BblpaXeHUs camoro onpeaenenna ob aHepruu,
OTIIMYHOrO OT HblHE YTBEPAUBLUMXCHA B HAy4yHOW cpede NO3HaHWUs OEeNCTBUTENbHOCTU Ha
basnce n metogoriorm mMatepvanuama. [maBHoe Ha Cel MOMEHT HaM [OSDKHO ObiTb
MOHATHO OLHO, — 3HEPrusl 3TO He TOSNIbKO HeKas KONu4YecTBEHHas Mepa O KaKux-To
cBepwaemMbIX OencTBUAX Tenamu (pabota, ceepwaemass matepumen), a YTo-TO WHOE,
BEpHEee 3TO Janeko He TO OrpaHMYeHHoe npeacTaBneHme 06 aHeprm, Kak KoM4ecTBEHHOE
BblpaXXeHne COCTOSHUI BeLLleCTBa Npu CyXXOeHUSAX O ero onsnyecknx CBOMCTBaXx, KOTOpoe
npenogHec HaMm maTepuanuamM B paMKax CBOEro OrpaHWM4eHHOro MMpPOBOCHPUATUA 00
3Heprun, Kak TakoBom, XoTs 6Gbl NO TOM NPUYMHE, YTO CaMo BELLECTBO (MaTepusi), — 3TO yxKe
€CTb NPOU3BOAHAA OT KaKUX-TO CNOXHEWLIMX CBEepLUUBLUNXCA KOCMOMhU3NYECKMX
npoueccoB, NPOUCXOAALMX C IHEPrMeN U CBepLUaeMbiX CaMOMN 3Hepruen, 4a eLle u
BOMNJIOLLLI@EMbIX TakMM 06pa3oM, YTO YacTb e€ obpskaeTcs B BelecTBo! 3To BeCbMa BaXkHO
N UMEHHO Ha 3TOT bakT BoobLLe He obpallanocb BHUMaHUS (OU3NKOW MPOLUIIOro MU BCEN
«rPaHUTHOM reHunanbHOCTbio» OTO OWHWTENHA UM ero HbIHEWHUX COBPEMEHHbIX
nocriegosaTernien, Aaxe He CMOTPSA Ha TO, YTO Y HUX B pyKax MOXET OblTb HEe OAVH, a
HECKOSbKO «LUBEWNLAPCKMUX KOMNManaepoB», XO0Tb MO OLHOMY Ha KaX[oro npuBepXxeHua K

OTO. 310 cyTn He meHsieT!
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Bonee ToOro, cnegyetr o0cobo OTMETUTb TO, YTO COCTOAHME SHEPIUn  yxe
chopMMpPOBaBLLEroCH BellecTBa M 3aKOHOMEPHOCTU WX OblTUA OUKTYIOT dusndeckme
CBOKCTBa TOMYy camoMy obpsaauBLIEMYCS BELLECTBY, a HE HAobOpOT, Kak Hac ybexaganu
paHee, T.e. C MNOMOLLbIO 3HEpPruu, Kak HEeKOW BCEro Nullb YCIIOBHOW BTOPOCTENEeHHOW
«KONNYECTBEHHOW Mepbl» (Kak BblQyMaHO NIOAbMU U HblHE aBTOMOTOPHO NPUHATO Yepe3
UMW [aBaemble OnpefeneHns) BblpaxXaeTcsd COoCTodAHMe U U3nYeckue CBOWCTBA
BellecTBa! Y NpoCTUTE rpaxgaHe OT HayKu MPOLUOro, HO yXe B 3TOM Clyyae BCAKUX
konebnwowmuxca 6nyaHbIX B MNPOWIOM  TPaOULMOHHBIX (PUNOCOCKNX CYXXOEHUA O

«NEePBUYHOCTU U BTOPUYHOCTU MaTepumy, bbiTb yxke He MoXeT!

Ho, Kak roBopuT Hekas MyapoCTb U3 HapoaHoW, T.e. «TamBypHon» dunocodpum: «Mano
py4oto 6biTb, 4TOOLI MeTannom ctatb»! Mano 6bITb NPOCTO HEKOM HEBUOUMOW U «HUKAK HE
oLyLLIaeMO HamMu» 3Heprven, 4tobbl B KaKOW-TO MUr BAPYr KaKUM-TO TaMHCTBEHHbIM
obpasom onpeaenéHHon CBOEn YacTbio 0OPSANTLCS B BELLLECTBO, T.€. CTaTb MaTtepuen n He
NPOCTO KakoW-Obl CryyYyanmHO MOMyYUsiocb, a KakonW Heobxoammo ObiTb B M3HAYasibHO
«3annaHMpoBaHHOM  (popmate» CO  BCeM  nocneaywwum  eé  OUCKPETHbIM
COBEPLUEHCTBOBAHMEM U MOOENBbHOW 3a4aHHON MHBApPUAHTHOCTLIO, Aa eLUé U He NPOosiIBMB
HUKaK cebs Yyepes oLLyLEeHNS MaTepManunucToB, XoTs Bbl Ha ypoBHE X 060OHAHUSA (NpocTuTe,
yepeas 3anaxu, T.e. Yepes apoMaTbl U C FPOXOTOM)? OTO BO3MOXHO TOSNIbKO MPU CBEPLUEHUN
TaKoOBOro KOCMOMM3MYECKOro npoLecca, Npu KOTOPOM SHEPTUS NPY BONSTOLLEHUN CAOXHbIX
NpoLEeCccoB y4acTuUsi B CaMOM CUHTE3€e SHEpPrnin HEKOM YacTbio CBOEW JOrKHa Afs Havana
o0bpecTn CBOE WHEPLMOHHOE YyrpaBfsieMoe COCTOsIHAE WM TOSbKO MNOocfe 3Toro u3 Heé
BO3MOXHO 0OpshkeHne B COCTOsIHME BelecTBa Ha npen-aToMapHOM YPOBHE MEPHON
MaclTabHocTK, 06pSAMBLUNCL B BELLHOE COCTOSIHME SIKO MUKpo4dacTuua, a ganee vepes
noaTanHbl ANCKPETHBLIN MYTb KOHCTPYKTUBHBIX COBEPLLUEHCTBOBAHUN NPOUTU aTOMapHbIN,
MONEKynsipHbii 1 BGonee MacwTabHbIN MepHbI YPOBEHb, CTaB MOHO XUMMUYECKUMMU
afieMeHTaMn WM CoeaMHEHUAMM M3 HUX U TaK Jdanee A0 YPOBHS OOBLEKTOBOro
npeacTaBfieHns BellecTBa, HO B CTPOro KOHCTPYKTUBHbIX, (PYHKLUMOHASbHbBIX U LEeneBbIX
pamKkax npupoaHOro (MnaHeTapHOro, ranakTudeckoro wunu BceneHckoro) nonesHoro
NnPUMEHeHNa  ons 4ero-nMbo  KOHKPETHO  PyHKUMoHanbHoro. Ho He Aans
«COBEPLUEHCTBOBAHMSA» MNPOLECCOB (PUHAHCOBOIO HACUMNS CO CTOPOHbI MPOLEHTLLMKOB,
T.€. 6aHKMPOB, @ MOCKOMbKY MX B NPUPOAHOM €CTECTBE HE CYLLEeCTBYET, 3Ha4YnT 1 B byayLien
XUTENCKOM Ccye OHM ByayT CKOPO NIMKBMANPOBAHDI, KO aTaBM3M U3 NPOLUSoro napasutmuamal
OTO YMECTHO M NTOMMYHO HaMM YKa3aHO C ynpexaeHnem o6baBuTb 4515 Toro, 4tTobbl 6aHKMpbI
He onuparnucb Ha CyTb HaLUMX CYXXOEHWUN B OnpaBAaHne CBOEN «HY>XHOCTU» U B DyayLiem

ToXe. Tak, K CroBy 0 Ux «3aboTe 0 Hayke» 1 X NMYHOM ByayLLeM.
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Kak e «3aknagbiBaetcsa» noBefeHne BELLECTBA HA MEPHbIX YPOBHSIX, MacLuTabbl KOTOPbIX
MeHee aToOMapHoro, T.e. ANs MaTepUanncToB B YCroOBUAX Kak Obl OTCYTCTBMSI NPU3HAKOB
MaTepuanbHOCTU (T.€. BHE MX OLLYLLEHUA U PU3NYECKMX NPOLLECCOB, He Habnaaemblx C
NX orpaHn4yeHHon NpubopHon mepHon 6a3on)? To ecTb €CnNu NoKa eLle «HeT MaTepumn», TO
O KaKkunx ele Moaensax v AencTBUSX MOXET MATU pedb BoobLle, 4YTo 3a abcypa (C TOYKM

3peHnst MaTepuanucTa unm YneHa kommccum no «6opbbe ¢ mke-Haykom»)?

A BOT nosefeHve 3aknagblBaeTca U yrnpaBndeTcs npexne BCEero nyTem v C NoMOLLbHO
YINOXEHNSA NPOLIECCOB KOHCTPYKTMBHOIO COBEPLLEHCTBOBAHNA Moaernen dyayLumx 4encTeum
Nno yaep>kaHUK BCEX YeTblpex BMAOB rapmoHumn Obitus Cyulero. KakoBa uenb TakoBOro
KOHCTPYKTUBHOIO yroxeHna? CoxpaHeHne rapmMoHUM MOKOS YacTu NPOCTpaHCTBa-BpeMs
(y>xe cdopMmnpoBaHHOIo eanHoXAbl Ans BceneHHon) 4vepe3 U C NPAMbIM  yyYacTUEM
OoCTasnbHbIX TPEX BWOOB rAPMOHUKM (HANOMHMM: FAPMOHUN MWHUMANbHO HeOennMbIX
AENCTBUI; rapMOHNN OOPMbI U TapMOHUK LieniecoobpasHocTn). [leTanusaumo YacTHOCTEN
camoro npouecca yrnoXxeHus Ha JaHHOM aTane Cy)XAeHU ynyckaem Ans ux obcyxaeHun B
nocnegywweM. Ykrnagka TakoBOro MnoBeAEHUS HayYMHaeTCcd C CcaMblX MUHMMAIbHO
HeaenMMbIX BO3MOXHbIX YPOBHEN MepHbIX MaclwTaboB C nocneaywmmMm mx MOAENbHbIM
MacwTabHbIM HapacTaHmeM. Ho elwle pa3 nogyepknBaem, YTo Mbl pevb BeAeM MMEHHO 06
yKnagke MOAENbHbIX KOHCTPYKUMKA MNOBeAeHus (OeWCTBU), KakK KOCMOMU3NYECKNX

MPOLIECCOB.

Kak nokasbiBaeT cOBpeMeHHas npakTuka nccregoBaHum Ha YpoOBHE, CyLLEeCTBEHHO MeHee
MEpPHOM, YeM aTOMapHbIi, — BELECTBA Ha 3TOM YPOBHE MPaKTUYECKN NMokKa eLle Kak bbl 1
HEeT B Hawem TPaguUMOHHOM MOHMMAHUW, HO KOMIMYECTBEHHO €ro YxXe Hayvuruncb
dukcMpoBaTb M Yalle BCEro 4epes3 perucTpauuio KonmyectBa €ero nposiBASOLLIErOCs
noBefeHus (Kak HapyLLleHUs1 UM OTKIOHEHNSA OT rapMOHUK NOKOSA NMPOCTPaHCTBa-BpeEMS B
NobbIX COCTOSAHUAX OKpyXalLwen cpeabl), T.e. pernctpaumio ero noTeHumnana,
nposienswowero cebs B pasnuyHon ¢opme! B atom (T.e. B 0BHapyXeHun pasnmnyHbIX
BapMaHTOB MPOSABIIEHHOIO NoTeHUMana) n Kpoetcsa owmnbka 6e3yaepXHoro HapalwmBaHus
KonumyecTtBa sIKOObl BHOBb OTKPbIBAEMbIX «MMPOOBPAa3yOLLMX HOBbIX MUKpOYacTMLy. Bepum
B TO, YTO 9Takoe 6e3yMCTBO CKOPO 3aBEPLUMTCHA U OCO3HaHME dhakTa OLUMBOYHOCTU NPEXHNX
cyxgeHun o6 wHBapuMaHTHOCTM Mupoobpasylwmx Yactuy B 3TOM Bo3obnagaer.
[MpakTn4ecknx NPUEMOB N TEXHUYECKMX CNOCODOOB B OOHapYXEeHUN yKa3aHHOro NoBeaeHUs
(MposiIBNEHHOrO NOTEHUMAarna) HblHE YXXe MHOMO Ha pa3HbIX YPOBHSAX MEPHOW MacLUTabHOCTH.
MwucTtuka, 4ygo Mnu Yto-To eLé M3 NPOoLUIoro YpOBHS HEMO3HAHHOro, T.e. anodaTu4HbIX

TaH maTepuanuama? Ero (matepuanvmam) HM B KOEM Cryyae He crnefyeT oTBeprarb,
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MOCKOSbKY cam MaTepunanuam obssaTeneH u HECOMHEHHO HYXXeH 51 NPOLECCOB NO3HAHWUS
He TOMbKO B CeEN 4ac, HO U B OGnwkanmwem u pganékom Oyaywem. Ho ero cneayet
BOCMPUHUMATb M OTHOCUTBLCS K HEMY, Kak MIMEHHO TONbKO K TOMY npeaeny (uHtepsany) us
obLen nepapxmm Bcex BO3MOXHbIX YPOBHEN MEPHOW MacluTabHOCTK BbITUS SHeprun B eé
WHEPLUNOHHOM COCTOSIHUWM, KOTOPbIA LOCTYNEeH BO3MOXHOCTSIMW HALUMX OLUYLLIEHUA W
COOTBETCTBYHOLUMMN NpefeniaMmyM BO3MOXHOCTEN CPeACTB WU3MEpPEeHMs U perucrpauum,
NMELLMMN KaKMM-TO 06pa3oM OTHOLLEHME K HaLLUM oLlyLleHnsaM. Ho 3To Aaneko He Becb
Mwup, T.e. 3TO TONbKO Manas Yyactb ObITUA MaTepmanbHOro U1 0COGEHHO HEMaTepmanbHOro

Bcero Cywero! O6HapyxeHne ABNEHHOro NoTeHuuana HbiHe yXxe He ecTb Yyao!

[encTButensbHO, Yydec B 3TOM HUKAKUX HET, @ MaTepus afIeKTPUYECKon aHeprum B oopme
NOSIBUBLUMXCS 3apsifoB MO rpaHsaM  CPOPMUPOBABLUMXCHA 3HEPreTUYEeCKUX peLleTok
KOHKPETHbIX KOHCTPYKUUK (NPUMEPHO KakK CTPYH ANA NPUBEPXEHLEB K CYTU CTPYHHOMW
TEOPUN, HO YXKE HEe SMMUPUYECKUX CTPYH U3 HMYEro, a NpeAcTaBfiEHHbIX FPaHAMM 3TUX
peLeTokK) yxe NposiBNdeT cBoe ObiTMe 4Yepe3 CBOE noBedeHue, cBepluasi MUHMMasbHO
HeJenuMmble OeUCTBUA (MPUTArMBaTb-OTTaNKMBaTb MeXay BepLUMHAMU rpaHen peLleTok) u
Oyay4m 0BpsPKEHHBIM B KOHKPETHYHO KOHCTPYKTUBHYIO (DOPMY, yaep>KuBas B onpenenieHHoM
COCTOSIHMM CTabUNbHOCTU BCE BWUAOblI rApMOHMWU. JTO U €CTb CBMOETENbCTBO TOrO, 4TO
cobupaTb (CUHTE3MpoBaTb) Hago «OEenCTBMs» (NPOLIECChl, KONMYECTBO M KayecTBO
noBedeHuss 9kO noTeHuuan) M Ha TakoM MWHUMAarbHO HeOernMMOM YPOBHE MepHOW
MacwTabHOCTN, HA KOTOPOM BELLECTBA B NMPUBLIMHOM HAMM MOHMMaHUK NOKa eLle Kak Obl 1
HeT! A KOMy, O5si Yero u ¢ NOMOLLbIO Yero cobmnpaTb, MOXeET N BbITb JONYLLEH YENOBEK K
TanHCTBaM 3TOr0 KOCMOMU3NYECKOro NpoLecca U ecnu He cendac, To korga? Ho He Byaem
OoTBNeKaTb B CEN Yac BHMMaHuWe Ha 3TOT BOMpoc Gnvkanwero Oyaywero, a Nnpogoshikum

CY)XAEHWUsi OTHOCUTENbHO CYTW OnpeaeneHusl, YTo ecTb SHeprus?

W Tak Mbl yTBEpAUNUCH 1 Npeanonaraem Ans CBOUX AanbHENLLNX CY>KOEHWUNA, YTO SHEprus
9TO He TONbKO HeKasi KoNMYecTBEHHAs Mepa, a YTo-TO MHoe bonee BakHOe, BEPHEE 3TO
[AaneKko He TO orpaHM4YeHHOe YCTaHOBMBLUEECS M OCTaHOBMBLUEECS B CBOEM Pa3BUTUU
npeacTaBneHne o0 SHeprumn, Kak 9TO Npeanaranocb paHee TONMbKO NUllb C MO3ULMKA

MaTepuanmMcTMYecKoro BuaeHus mupa. Ho Toraa aHeprusi, 4To 370 .....7

Bo nepBbIX, 3T0 cNOCOBHOCTL... . CnocobHOCTL Yero? 31o cnocobHocTb Beero Cyuero...
. CnocobHocTtb Ero B 4ém? 3710 cnocobHocTb Bcero Cyuwero no nepexopny Ero m3
COCTOSIHUA HEeObITUA B COCTOSAAHUE ObITUA U ... . V1 3TO BCE, YTO MOXHO BbIpa3nNTb
OTHOCUTENTbHO CMOCOBHOCTK, TOrga Kak Ham 3TO MOMOXET Bblpa3uTb OnNpederieHne, YTo

€CTb 3Heprusi BO-UCTUHY? HeT, 3TO nuwb oaHa cTopoHa Ero ypesBblHanHO BaXKHOW
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KOCMOPM3NYECKON CNOCOBHOCTH (MaMATys O «TaHOM KItouMke no3HaHuay, Jlao-Lsbl). O6
3TON Ype3BblYaMHO Ba)KHOW 4acTM TaK Ha3blBAEMOM «CMNOCOOHOCTM» Mbl MOKa TOJSbKO
Aeknapupyem, Kak o camoM pakte e€ Hanuuns, Ho He Be4eM B AAHHbI MOMEHT Cy>KAeHue
0 €€ CyTu M cywHocTu. K aToMy BepHEMCS HECKOJSIbKO MO3Xe B 3aBepLualoLmx anusogax

cyXXaeHun ob onpegeneHnmn, Y4To eCTb IHEPIUS Kak TakoBas.

Cnepytowass u3 Hekoero cobopa eé€ (aHeprum) cnocobHocTen, — chopMmupoBaHue u
yAepxaHue Bcex YeTbipex yopM rapMOHUU B CTaOUITbHOM COCTOSAAHUM (YAEepXKaHNe UX
MOKOs1, 0bpeTeHns 3arnaxwero COCTOAHUS, Kak BbICLLErO YPOBHS MOKOS, T.€. CTabuUbHOCTU
K NnpumMepy (u3an4ecknx CBOWCTB TOro e BelwlectBa). B npoueccax OypHbIX, KpacOYHO
YBEHYAHHbIX WAN KanKo-3aTyxatowWmX COObITUAHBIX MOCTHO MPOUCXOOALNX HALLMX
XM3HEHHbIX MPOLIeCCOB (HECMOTPSA Ha aKTUBHbIA an4HO-paspyLUNTEnbHbIN 06pa3 Hallero
ObITUA, NOYTM NULLIEHHBLIN YMUPOTBOPEHUS) KaK-TO Mbl HE OYeHb rnyboKo 3agyMmbiBanvchb
OTHOCMUTENbHO BOMPOCOB, CBA3A@HHbLIX C YAEpXaHWeM U He yaepxaHuem uanyeckmx
CBOWCTB M COCTOSIHUI BeLLecTBa B CTabUNbHOM UK HE CTabUNBHOM UX COCTOSIHUN, U, TEM
bonee, faxe He npegnonarany CBOUM HEBHUMAHUEM U HE TOSbKO B XXUTEWCKOW, a Jaxe U
B Hay4HOW cdpepe, 4TO yaepxaHue B CTabUNbHOM COCTOAHMM (PU3NYECKMX CBOWCTB
BELLeCTBa, eCTb HeKoe TaMHCTBEHHOE CBOWCTBO €ro 3Hepruim, BoOnnowaemMoe 4epes
CMNOXHble KOCMOMM3NYECKNE MPOLECChl, NpoucTekawwme B HEM HEBMAMMO U HEBEOOMO

Ham!

BosmoxHa uWHBapuMaHTHOCTb (POPMUPYEMBIX COCTOSHUW, AOUKTYEMbIX MporpaMmmon
PYHKUMOHANBLHOMO HageneHns KOHKPEeTHOMY BeLlecTBy 4epe3 [MposiBlieHWe  ero
WHOMBUAYaANbHbIX CBOWCTB M KayecTB. K TakoBbIM MOryT OTHOCUTLCS (pusndeckue,
XUMUYECKNE N UHblE CBOMCTBA HEMU3NYECKOrO XapakTtepa, NnporpaMmHoe npuaaHue um
BPEMEHHOIO  «aKTMBHOIMO COCTOSIHUS»  4ero-nnbo OTAENbHO BbIPAXEHHOrO  Yepes
pasnuyHble MPOLECChl YNPaBnsoWEro BrMSHUSA, K NPpUMeEpPYy MarHMTam MarHetusm, Ans
KaKNX-TO XUMNYECKNX dNEeMEHTOB NpuaaTh LWEeNoYHbIe UM OKUCIUTENbHbIE BO3MOXHOCTU
ocoboro nposiBneHnst ceba u nHble cneunduyHble NPUPOAHbBIE CBOMCTBA-CNOCOBHOCTM Unn
YTO-TO MHOE, HO C 0BsA3aTenbHOM LieNeBon LenecoobpasHOCTb0 B MOME3HOCTU TaKOBbIX
COCTOSiHMK (CBOMCTB). Hanpumep, ons yaepXaHus rapmMoOHUM MPUPOOHOro ecTecTtBa B
OKpyXalLen BeLHON OeUCTBUTENbHOCTM WUIM BOMSIOLLEHUS KaKUX-TO CcO3uaaTesibHbIX
PYHKUMA MHOTO pofa C KOHKPETHOW NPUPOLHOM LienieBon None3HOCTbI0 COOPMUPOBAHHOIO
BELLLECTBA B KOHKPETHOM MECTe NPOCTPaHCTBa-BpeMS (U1 KAKON-TO ero MoAenNbHOM YacTu)
B AJ@HHbIN MU COOLITUMHOIO XPOHOMNPOLeCcca B KAKOM-TO U3 TAKTOB COOLITUMHOIO BPEMEHW.

Tak ansa npumepa popmmnpyeTcst aBTOTPOGHbIM NOTpebutenscknn 6asmc n3 Heob6xoaMmoro

32



Makos B.B. «KoHcTpykTusHas Teopus Beeroy. MEPBbIN OMYBMKOBAHHbLIA ®PATMEHT.

Habopa MMHepanbHOro KOCHOMO BELLLECTBA B BOAHOM UM KOHTUHEHTANbHOW reorpaguyeckm
KOHKpPETHOW cpefie ANg nocnegyowero retTepoTpogHOro NpUpoaHOro nofb30BaHNA 3TUM
CO CTOPOHbI XMBOro BellecTBa (U riopor B TOM 4ucne) B co3unaaTeNbHbIX Lensx ux
nocrnegywowero  UMBUMM3AUMOHHONO  pas3BUTUS, Kak  OOMH U3 3IIEMEHTOB
XN3HECOMNPOBOXAEHUS ANgA Hawwen nnaHeTbl. C No3MumMm NOrMKK Cy>XAeHU ymMecTHo ByaeT
BblCKa3aTb MbIC/lb O FPYCTHOM: C YPOBHS HaLlero 3akOpeHeBLUEro paspyLuMTenbCKOro
noTpebutenscTBa Mbl HE TOSTLKO NOYTM HE 3aMeyaeM 3TOro, MOTOMY YTO U HE 3HAEM 3TaKnX
CNOXHENLLMX yrnpaBnaeMblX KOCMOMU3NYECKMX MPOLEecCOoB, T.€. He 3Hanu, He 3Hanu, u
3abbIIM O HMX COBCEM, Aa €Llé UM BCAYECKM NPOTUBOCTOMM B MO3HAHMM BCEro 3TOro
BCMNeACTBME OrPaHNYEHHOCTU paspyLUaoLLmX Lernen Halero napasmTupyoLwero TekyLero
ObITnA. NoaToMy Ham, nasaM, NPEeACTOUT eLle TONbKO HaunMHaTb 3HaKOMUTLCA C COBo0 U
CBOVM MpefHasHavYeHneM Ha 3emrie, YTO CYLLEeCTBEHHO CIOXHee, YeM MO3HaKOMUTLCS U

NO3HAaTb CyTb OKpYyXalLlero Hac BellHOro ecrtecrea Haweun nnaHeTbl!

BoamoxeH n nHon 6onee rnobanbHbIi YPOBEHb MEX-MNaHeTapHOro gYHKUMOHANbHOMO
HageneHus, kak Hanpumep yHkumoHnpoBaHne CornHua (Ko 3Be3apl) U ero cCnocobHOCTb
hbopmMmMpoBaTb OFPOMHBIV MOTOK HE paspyLUaeMbIX «NEPBOOCHOBHbIX YacTuLy, T.e. POTOHOB
N MarHUTHbIX YacTuu, BblOpacbiBad MX B OKpyKarollee NpOCTPaHCTBO MPUMEPHO MNATb
MWUNIMOHOB TOHH B cekyHay, 5x108 T/cek! [Ins yero xe 1 nop YbnM yrnpasneHMem Tak OHO
«CTapaeTcsay, kak Obl cxurasa Bclo cebs, a oxuras nm 1 Bcto nn Cebsa? Tem He mMeHee,
Gnarogapst 4acTm 3TOr0 COSMIHEYHOro MOTOKa 4YacTuy, goxoasuwero Ao 3emnu, Ha eé
NOBEPXHOCTU OPMUPYETCA OnNpeaeneHHbIn Habop 3NeMeHTOB XXM3HEeCONPOBOXOEHMUS
XVUBOMY BELLECTBY, CNOXHeWWwun opmaT MOLENbHbIX KOCMOMU3UYECKUX MNPOLIECCOB,
obecneunBaroLLmMxX UUBUNIN3ALNOHHOE pasBuUTME CaMOW nraHeTbl 3eMna B LENoM,
dopmupoBaHne noTpebHoro ans atoro Habopa KOCHOro BellecTBa, BOMSOLLEHME
aBTOTPOMdHbIX KOCMOU3NYECKNX NPoLIECCOB B chepe hnopbl, CONPOBOXKAEHME NPOLLECCOB
npu obpasoBaHun BOAbI U MHOroe uHoe, 6e3 4vero 3emnsa He cmorna 6bl ObiTb Takon
XunsHecogepxawien N MHPOPMaLMOHHO XU3HeconpoBoxaawulen nnaHeton! Ha 3emne
HUYEro nUWHEero u cry4YarMHoro He dopmMupoBanocb, He dopmupyetca n He byaer
dopmupoBaTtbcs B Oyaywem. Cenvac 3emna cama cnpasnsieTcs € npoueccamu
POPMUPOBAHUS, CUHTE3a IHEPTUM U YAEPXKAHUS FAapMOHUN 3HepreTnyeckoro 6anaHca B
pocrartke, a B bygywem Yenosek 6yaeTt cnocobeH Yepe3d 06peTéHHble TEXHONOMN CUHTE3a
3HEPrn NCMNONHATb YacTb TaKOBOW (PYHKLMM M 0BecneyumnT He NUKBMAALNOHHOE COCTOSHNE
KOMMMEKCHOro aHepretTnyeckoro GanaHca 3emnn, Kak B CBOEM POAHOM AoMe, U Toraa
TakoBoW oM ByadeT He yHU4YTOXaem ropasgo 6onee anutensHoOe BpeMs, BO3MOXHO byaeT

ero He yuwepbHoe bbiTne 6e3 rpycTHOro comHana B CBOEM CyLLLECTBOBAHUN U BHE COSTHEYHOM
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CUCTEMbI, KaK €eOVMHCTBEHHO MpUCNOCOBNEHHbIM Onsi Hac O60nbLION «KOCMUYECKUI
Kopabnb», AENCTBUTENBHO rapaHTUPOBaHHLIN U BCeEM 0BeCneYvYeHHbIN 515 KaKNX-TO HaLmnx
Cepbe3HbIX KOCMUYECKNX CaMOCTOSATENbHbIX NepeMeLLeHNA Mo KakMM-TO OYeHb BaXHbIM
npudnHam (npu yracadum ConHua, Hanpumep)! [la n camo CorHue He Tak yX «reponyecku
N HACTPOEHO» BE3MSATEXHO U HEXaNeun «nNanuTb cebay Kpyrible CyTKU, BCE BblibpachiBas
6e3 yctanu n BblbpacbiBas (Kak HaM KaXKeTcs, YTO AN Tonbko Hac)! A BOT MHTEpPECHbIe
ocobeHHoCcTn «paboTbl» ConHua YyxXe HblHEWHEN Hayke nopa Obl HaunHaTb WU
oBGHapyXuBaTb y 3TOM Aaneko He MPOCTOM M He CriyYanHOW 3Be3dbl, a UMEHHO: N3 Kakux
MECT C €€ NOBEPXHOCTM NPOUCXOAAT TaKOBble «CUCTEMHbIE BbIOPOCHI» (gocTurarowme 4o
HECKOSNbKMX TbICAY KMITOMETPOB BbICOTOM), Bedb TakOBas CUCTEMHOCTb Habntogaetcs u
MOXeT OblTb 9TM 0coOble MecTa Ha MOBEPXHOCTU «IMUFAHTCKOro apTUINepumncKoro
TOYe4YHOro BbIbpocay» CBA3aHbl C pasMeLleHNeEM B Hegpax 3TUX 30H Yero-HMbyab Takoro,
YTO WCKYCCTBEHHO reHepupyeT paboTy MMEHHO TOMbKO B TakMX OCOObIX MecTax W BCE
(06bekTbl reHepaumn Bbibpoca POTOHOB M MArHUTHLIX YacTuu); NpeacTaBnseT NuM camo
ConHue un3 cebsa rasoByto 3Be3qy, SKOObl pas3orpeTyd OO XYTKO BbICOKOrO YPOBHS
TemnepaTtyp, a MoxeT ObiTb peanbHas NIOTHOCTb 3TOW 3Be34bl B AECATKM TbiCAY pa3
f6onblwe 1 NoToMy, 4YTO NpoAyKTbl Bbibpoca ¢ ConHua (POTOHbI U MarHUTHbIE YacTULbI)
camu Mo CBOel MMOTHOCTM B AeCATKN ThicaY pa3 6onblue (10% n 108 1/cM3 cooTBETCTBEHHO),
YyeM NNoTHocTb camoro ConHua (a TouHee 1,4 T/cm3), Kak 3TO MOXeT PU3NYECKM ObiTh Takoe
N MHOTME WHblE NOKa HEOOBACHAEMbIE MPOTMBOPEYMSI U BONPOCHI 1151 COBPEMEHHOM HaYKK
(npaBOa oHa Ha 3TO NokKa BHMMaHus obpawaTb He xenaeTt). 3TO K TOMY, YTO HblHELIHWE
«MNpOpPbIBHbIE» B3rMNA4bl HAYKW O Henpukacaemon eanHcTBeHHOCTM Mmogenu CornHua, Kak
xonogHo/ropayen 3Be3fnbl, — He OOSDKHbl OblTb €AMHCTBEHHLIM MEPUITIOM UCTUHHOMW CYTU
KOCMO(M3NYECKUX MPOLIECCOB, peanbHO npoucxoaawmx Ha CornHue! 3To K cnosy O cyTw,

HO 6€e3 OTBMNeYeHNn Ha HeBegaHHbIE HayKe HblHEe geTtalnu o ConHue.

MepebupaTb HECMETHOE KONMMYECTBO YaCTHOCTEN B DYHKLMOHANTbHOM HadeNeHUN Kaxaoro
chopmMuMpoBaBLUErOCs 3fieMeHTa BelecTBa Ha Halwen nnaHete unu gyHKUMOHarbHoe
HageneHne Ha OOBLEKTHO-CYOBHLEKTHOM YpPOBHE MepHOM MacwTabHocTtn BceneHHon B
AAHHbIN MOMEHT CMbICIia HeT, 3TO NpeaMeT UCCNeaOBaHUM MHOMMX Hay4YHbIX CUCTEMHbIX
HanpaBfeHUn N CUCTEMHON uM3MKM Oyaywiero B TOM 4YUCAE, HO He 4epe3 npuamy
arpeccmBHOro NoTpebutensCcTBa, NOCKONbKY B «3aBoeBaTensax npupoab» 3emnsa 6onee He
Hy>xgaeTtcd, Tem 6onee cama BceneHHas Toxe, HO U He NpowaeT 6onee TakoBoe NpoLLIoe

napasuTupoBaHue Hag cobon.
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A BCe 3TN pacCMOTPEHHbIE MESIKME YaCTHOCTU 3MKAYTCA Ha YKa3aHHON Hamu CnocoBHOCTH
3Heprum no hopMMPOBaHUIO N YAEPXKAHUIO B CTAOUNBHOM COCTOSIHUM BCEX YeTbIipex hopm
rapmoHmn. Tak KOPOTKO 0O 3TOM CTOPOHE CMOCOBHOCTW, Kak YacTu 3fIEMEHTHON
XapaKTEePUCTUKN HEPTUN, HAXoOsLWENCH B UHEPLUNOHHOM N HEMHEPLIMOHHOM coCTOosHUK! A

9T ABa YKa3aHHbIX COCTOAHUA SHEPINN — 3TO YTO, TOXE cnocobHocTn?

PaHee B cyTu cyXaeHuUrM Mbl yXXe HEOAHOKPATHO YNOMUHamu O ABYX 3TUX COCTOSIHUSIX
3Hepru: NHepLUUOHHOE (MaTepuanbHoOe) 1 HeMHepLUMOHHOe (HemaTepuanbHoe). B 4ém
CYLLHOCTHOE OTSIM4Me TaKOBbIX MPUHUMMMANbHO pPasfMyeHHbIX COCTOSAHUW, Kak OTAEeNbHO
Bblpa)X€HHOM cnefylowen CTopoHbl M3  Habopa cnocobHocTen 3Heprun? [lpu
dopMnpoBaHUN onpedeneHnsi, 4YTo eCTb 3JHeprusi, TakoBoe MOHUMaHWe WCTUHDI
CnocoBHOCTEN aHEpPrMn And Hac BeCbMa BaXHO. 3a 3TOM CTOPOHOM paccMaTpuvBaeMoun
CrMOCOBHOCTN KPOeTCA CyLleCTBEHHas 4YacTb TOr0 TaWHCTBA, KOTOpPOe CBA3aHO C
cdopmMupoBaHMem BelecTBa U3 3HEPrMi M O6as3UCHbIM BbIpaXeHUEM CyYyTU Mo
NPoOsIBNEHU0 BO3MOXHOCTEW B oOnagaHuM pasnuyeHHbIMU  PU3NYECKUMMU
CBOMCTBaMU 3TUM BELLECTBOM M He KaK cCnyvyaumHasi ynpoweéHHas npupoaHas
AaHHOCTb. PM3nyeckne CBOMCTBA BelwecTBa POPMUPYIOTCA HE CryvyarHbiM 06pa3om, Kak
3TO paHee yTBepaana msmka NpoLUnoro, axe U He npegnonaras, YTo TakoBble CBOMCTBA
MOryT doopmMupoBaTbCa BoobLe, KO (PYyHKUMOHanNbHOe HagerneHue 3TOMYy BeLecTBY,
HanonHuBwemMy cobok BCHO cpedy eCcTecTBa BELLHOW NPUPOOHON AENCTBUTENBHOCTMW.
Passe wMorna npegnonaratb penaTUBUCTCKAA u3nka nNpoLwsoro, 4YTO COCTOSHUSA
un3n4eCcKkMx CBONCTB Yy BellecTBa NoaBepXeHO ynpasneHuto BoobLLe, NMOCKOMbKy Bceraa
npegnonaranacb 6e3yTelHOCTb X €CTECTBEHHOI0 Hanu4us, KO «BeYyHas» NpupoaHas
HensMeHHas OaHHOCTb U3 HMOTKyda v He 6onee? TakoBoW BONPOC AaXe KOMWUCCUIO «MO
B6opbbe c mke-HayKor» 6e3XanoCTHO U HaNpPOoYb OTMYrHET OT CaMOMn (PU3MKN U HbIHELLHErO,
n Bygyuiero, siko TEPMKUA, BCEOCBALLAIOWNA 1 3alUMTHBIN NagaH OTBep3aeT BCEW CBOEN
3aLLMTHOM MOLLIbIO OT NMOraHOM CYyTU «HEYUCTOU Cunbi»! HO TeM He MeHee 3TO MMEHHO TakK,
paxe n 6e3 CONPOBOXAEHUSA HALWIMX CYXOEHWA O TAKOBOM Hay4YHOM «fnagaHey», T.e. O
TakoBbIX CMOCOBHOCTAX aHeprun. Cnegyet ob6paTuTb BHMMaHME Ha HEKOTOpoe
NMHIBUCTMYECKOE N MOHATUNHOE CO3BY4YME, MPUMEHSEMOE HaMMn Npu PaCcCMOTPEHUN ITUX
OBYX COCTOSIHWA 9SHEprMn, a WMEHHO: WHepUus, WHEpPUMOHHOE, WHepumarnbHble,
HenHepumanbHble 1 T.4. TpebyrTcss HEKOTOPbIE NOSICHEHMS K TAKOBOMY JIMHIBUCTUYECKOMY
CO3BYYMI0 4Yepe3 CMbICIIOBOE CYLLHOCTHOE COOTBETCTBME MPU PacCMOTPEHUU yKa3aHHOW
CTOPOHbI B CMOCOBHOCTAX, CBA3AHHbIX C MHEPLMOHHBIMU N HEUHEPLIMOHHBIMU COCTOSHUSAMU

3HEprun.
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UTto ecTb MHepumsa B OOLLENPUHATOM U NPUBBLIYHOM CMbICIe 3TOro criosa? [laHHOe CrnoBoO
NPULWAO K HaM W3 NaTUMHCKOro 43blka: inertia. VIHepuusi o3HadaeT «besgencreue». B
NOHATUNHOM (bopmaTe CyXXOAEHUN HAaY4YHOW N CBETCKOM chpepbl OBLLEHNS, CIIOBO NHEPLMS —
9TO CBOWMCTBO Tena COXpaHsTb nepBoHavasibHOE COCTOAHME MOKOSI UK XXe paBHOMEPHOro
OBWKEHUS, KOrda Ha Hero He [AEeNCTBYIT HUKakume cunbl (Tak pewumvnu yTBepauTbCs
HECKOSIbKO BEKOB Hasaf M K 3TOMYy TaK WU NPUBLIKNKW, HMYero He meHsada!). CnoBo Takke
ynoTpebnsetca M B MNEPEeHOCHOM €ro cCmbicne: uHepuusi ob6o3HavaeT OTCyTCTBME
MHUUMaTMBLI, T.e. Oe3geaTenbHOCTb. B CBA3M € 9TMM B NUHrBUCTMYECKOM obuxoae
CBETCKOro COXUTUSA NI0AEN pacnpoCTpaHEHO BblpaXeHue «aenatb YTO-TO MO MHEPLIMNY NI
KUTb MO MHEPUUM», YTO O3HA4yaeT BbIMOMHATb Kakue-TO AEWCTBUSA MO MPUBbIYKE, He
npunaras ocobbix ycunun. UHepuus, Kak ornpedesieHUe @u3u4ecko2o rnpouecca U
ceolicmea, rnpuMeHeHO 8 3akoHe HbromoHa. UzeecmHelwul ¢pusuk Wcaak HbromoH
rpoeo3sasiacusl 0 cyujecmeosaHuu UHepyuasbHbIX cucmeM omcyema, mo ecmb Mmakux,
OMHOCUMEsIbHO KOMOPbIX O8UXYUWUECS mesia COXPaHsMm C80K CKOPOCMb HEU3MEHHOU,
€C/iu Ha HuUx He Oelicmgyrom Opyaue mena usnu deticmeue Opyaux mes KOMIeHCUpyemcs.
OTO TaK HasblBaeMbll NMepBbli 3akoH HblOTOHA. Ero ewe HasbiBalOT 3aKOHOM WHEPLUWU,
NMOCKOJIbKY 3TO SiIBMIEHNE COXPaHEHNSA CKOPOCTU NPSAMOSTIMHENHOIO paBHOMEPHOIO ABMXEHUS
(vnKn nokos) Tena u HasbIBaKT UHEPUMEN. ECTb Takke 1 apyrme cUcTembl OTCHeTa, HO BCe
OHU, KaKUMn Bbl HM BbINN — ABMXYLUMMANCS C YCKOPEHWEM UMW BpaLlaroLWMMNCs, OHn byayT
Ha3blBaTbCA HenHepLunanbHbIMU. Henb3s cKkaszamb, 4Ymo HbromoH 6bir
rnepeoomkpbleamersieM 8 0aHHOM 80r1poce, MOCKOJIbKY OH onuparicsi Ha mpyokl . [anunes,
KomopablIU repebiM 8bicKka3sasl ymeepxxoeHue, 4Ymo, ecrnu Ha meso He delicmayem Opyaas
cuna, amo eoece He 3Hayum, 4mo OHO rokoumcs. Haobopom, UMEHHO COCMOsIHUEe
PasHOMEPHO20 U MPSIMOSIUHEUHO20 08UXEHUS s8r1iemcs Kak bbl ecmecmeeHHbIM Oris
meria, a MoKoU — 3MO CKopee YacmHbIU criydal mako20 08UXKEHUS], CKOPOCMb KOMmMopo20
pasHa Hymwo (BC3). Camo aTO paBHOMEPHOE U NPAMOSIMHENHOE OBWXeHUe CBOBOAHOro

Teélna " Ha3blBaeTCA ABMXEHNEM MO NHEPLUNN.

MmeeT nu oTHOLWEHWe 3TO yKa3aHHOE JMHIBUCTUYECKOE CMbICIIOBOE NpeacTaBleHne K
BOMPOCY, CBSAA3AHHOMY C pasfjefieHMEM WHEPLMOHHbIX U HEUHEPLMOHHbIX COCTOSIHUI
3HEPrMm M B YEM >Ke 3aKI4yaeTCsa TaKOBOE yKa3blBAEMOE HaMu OTNNYME OBYX Pa3HbIX
COCTOSIHMA? B cMbICNOBOM OpreHTaumnmn caMmoro crioBa uHepums (inertia), ako 6esgencreve,
NPUMEHEHHOE AS1S1 BbIPaXXEHNSA NOHATUN OTHOCUTESTIbHO MHEPLMOHHBLIX U HEUHEPLMOHHbIX
COCTOSIHUMA 3HEPrni, Oa KOHEYHO e TaKOBOE CMbICIOBOE yyacTve B onpeaenéHHoun

CTeneHn nveeTcq.
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[ns 3Heprun, COOTHECEHHbLIX CBOUM COCTOSIHUEM K TOSIOXKEHUIO «UHEPLIMOHHOEY,
XapaKkTePUCTUKM UX YacTOTHbIX MapamMeTpoB HeEM3MeHHbl (B npegenax [gonycKoB
bopMUpyeMbIX TPUMNTUXOB BapbepoB MNPOYHOCTM, ITO paccMaTpmBanocb MO 3Tanam
KOHCTPYKTUBHOIO COBEpPLUEHCTBOBaHUSA). VHBapMaHTHOCTb XapaKTepUCTUK YaCTOTHbIX
napaMeTpoB U WHBAPWAHTHOCTb MpederioB [OOMYCKOB M3 (opMUpyEMbIX TPUMNTUXOB
GapbepoB NPoOYHOCTM B KOHCTpyKTE (POPMUPYHOLLENCHA IHEPreTUYEecKOW peLueTkn (Kak
KOHKpETHOW Mogenun 0yayliero noBefeHus 3apsgoB MO €€ rpaHsM)  BblpaxaloT
COOTBETCTBYHLLY MHBAaPUAHTHOCTb BCEro NocnenyoLwero pasHoobpasunsa opmmpyemMmoro
BellecTBa (pa3Hoobpasme XMMNYECKNX INEMEHTOB KOCHOMO U MHOroobpasaue xusoro). [1ns
nnaHeTbl 3emns npeaen ypoBHSA OKTaB A5l SHEPTUN UHEPLMOHHOIO COCTOSIHUS COCTaBnseT
oT 8 0o 60 okTaBbl (Fkoneb. 3apsana=28+2%0 repu). GopmunpoBaHMe BellecTBa Ha Hallei
nraHeTe Ha 3TOM 3dTane eé€ LUMBUNN3aLNOHHOIO pa3BuUTUSA BOMNSOLWAETCH U3 SHEPIUIN STON
KaTeropmm nx cCOCTOsIHUN. ITO KOPOTKO, €CIM NPUHMMATb BO BHUMAHME TOSNbKO YaCTOTHbIE
napamMmeTpbl 3Heprun BellecTBa (Matepun), paccmaTtpuBasi 3Ty CTOPOHY pasnuyus
CMOCOBHOCTU 3HEeprumn, — obnagatb MHEPLUNOHHBIM COCTOSIHUEM SHEPIUAM, OAOLLMM OCHOBY
N NpeacTaBnAlLWMM CyTb (POPMUMPOBaHNA M Nocnenyowero 6uTna BewecTsa (Matepun).
Bce 3akoHOoMepHOCTU 6bITMA BelHoro (MatepuansHoro nosegenHust) Cyuwero o606LWwéHHO
BblpaXKeHbl pamkamu Teopum «CuctemHas dusmka», A.A. JlydnHa. [loka aTOro BMOSHE

[OCTaToOYHO.

[ns SHeprum, COOTHECEHHbLIX CBOMM COCTOSIHUEM K MOSIOXKEHUID «HEUHEPLIMOHHOEY,
XapaKkTePUCTUKN UX YaCTOTHbIX MapamMeTpoB M3MEHSIEMblE MO MPUYMHAM MPOrpaMMHOro
(yCTaHOBMNEHHOrO) MMM MHOrO YynNpaBfisieMoro xapaktepa. 3MeHeHue XxapaKTepucTuk
BOMMOLLAETCA Yepe3 YacTOTHble W3MEHEeHUs1 konebaHun 3apsaoB MO rpaHsaMm
9HEpPreTMYECKNX pPeLIeToK N U3MEHEHUS Yrna CKOMBbXEHUS 3apsifoB OTHOCUTENBHO rpaHen
peweToK (M3MeHEeHNs1 B NOBEAEHUN 3apsaa, a 3HAYUT U UBMEHEHME ero (PyHKLUMIA, HO He
noTeHumana). [Ana nnaHetol 3emMns npeaesnt YpoBHsS OKTaB A5l 9HEPrMn HEMHEPLIMOHHOTO
COCTOSIHWA cocTaBnseT oT 62 0o 512 oktasbl (F koneb. sapaga =252+2512 repu). SHeprum,
KOTOpble COOTHECEHbl MO CBOEMY COCTOSIHWMIO K HEWHEPLUOHHOMY MOSIOKEHWUI0, AON1S
POpMUPOBAHUSA BELLLECTBA HE MPUMEHSAIOTCH, HO MCMNOSb3YOTCA KOMMMEKCHON MOAENbHo
3emnn gna OpPMUPOBAHUSA MPOLIECCOB 3HEPTrOMHAOPMALMOHHOIO COMPOBOXAEHUSA MO
ObITni0 BewwHoro Cyuiero nnn nHelx opmM MHPOPMALMOHHOIO y4acTua, T.e. BNUAHUS Ha
npouecc 6biTns Becero Cyuwero Boobuye (BELWHOro 1 He BELHOro) Ha Hawen nnaHete. B
HacTosiLLee BpeMsi NPaKTUYECKN HEBO3MOXHO Bblpa3nTb TOYHOE MPOLIEHTHOE COOTHOLLEHNE
Mexay KonuyectBamu 3Heprun (Bblpakaemoe u4epes3 obliee Konuyectso 3apsigos!),

NUMELLNX NHEPLIMOHHOE U HEMHEPLIMOHHOE COCTOsIHME, TeM Bornee OHO (COOTHOLLEHME) He
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HOCUT CTPOro MOCTOSIHHbIN XapakTep. ViMeeTca noka TOMbKO nulb WUHAOPMAaLUOHHO-
obocHoBaHHas (M3BHe-MHGOPMALMOHHAA) YBEPEHHOCTb B TOM, YTO KOSIMYECTBO 3HEPrUH,
obnagarwmx WHEPUMOHHBbIM COCTOSIHMEM (MaTepuarnbHbIM) CyLEeCTBEHHbIM 0Opa3om
MEHbLLUE, YeM KONMMYECTBO aHeprum, obnagarowmx HEMHEPLUNOHHBIM COCTOSIHUEM. JTO He
TONbKO KacaeTCs MOAESIbHOro Kommnnekca 3emnn, a XapakTepHO AnA BCen Hawewn
BceneHHon. Bcé 4To KacaeTcsi KOHCTPYKTUMBHOIO CUCTEMHOrO (hopMMpoBaHuUS U BbITUSA
Bcero Cyuiero B Taknx ocobbIx ero COCTOSAHUSAX, Kak NPOCTPaHCTBO-BPEMS, SHEPIrUS-BpeMs,
3Heprus-uHpopmMmauma (Bo BCeEX €€ CUCTEMHbIX Buaax), «TEéMHaa aHeprus n TémHas
MaTepusa» U YTo-TO eLLé B HeBeLHOM (HeMaTepuarbHOM) COCTOAHUN, HbIHE MOKa eLé He
BeOMOE HaM, — BCé BMECTe 3TO €CTb SHEPrMM B HEMHEPLMOHHOM coCTosAAHUM! Hackonbko
MHOIO OHW CBOWM OOLLMM KONMYECTBOM npeobnagatoT Hah SHEprusiMm B MHEPLIMOHHOM
COCTOSHUM (MaTepuanbHoM)? KOHEYHO e B pasbl, HO ObiTb YBEPEHHBIMU B TEX YCIOBHbIX
Kak-Obl ~«pacdeTax», KOTOpble cenyac nbiITalTCa NPENOAHECTN  «pacyeTNInBbIE
nHUUMaToOpbI» U3 cdepbl acTPOHOMUM (KOCMOSOrMK), — MoKa cregyeT Mon4yanueo
«MNpu3HaBaTby», YTBEpX4as YTO TakoBOe BO3MOXHO, Kak BapuaHT pacyeTa (Kak u nobble
WHble COMHEHWH, uCXogsawme OT penaTuemama), HO He 0Oonee 4Yem [OOMbICHbI

«PaCYETUYNKOBY.

Cnepyrowias n o4eHb BaXkHast CTOpPOHa CNOCOBHOCTH 3HEPrum, — 3TO CNOCOOHOCTb BCTPEYHO
pearnpoBaTb 0OpaTHbIM BO34ENCTBMEM Ha Nobble NPoLEeCChl NPUHYXAEHWUSS CO CTOPOHDI
OKpy>XatoLwen OencTBUTeNnbHOCTU B ntobon hopme ero nposiBNeHNsa B KONMYECTBEHHOM U
Ka4yeCTBEHHOM MOBEAEHYECKOM BbIPAXEHUN N He MeHee, YeM paBHOM BO3AEWCTBUIO Ha

nodoe BnMsHNE U3BHE Ha BCEX BO3MOXXHbIX YPOBHAX MepHOf/'I MacwTabHocTw.

Heckonbko 3aberasi Bnepén B Oyayliee nornyeckn HensbexHo criegyet ocobo OTMETUTb
TOT PaKkT, YTO UMEHHO 3Ta CTOPOHA CMOCOOHOCTM 3HEpPrui, T.e. BCTPEYHO pearnpoBaTtb
obOpaTHbIM BO3OENCTBMEM, — SIBNSiIeT cobO BECb OCHOBOMOMaratoLnn HeMHEepPLIMOHHO-
WHEPUMOHHbIM 6asnc gns nocnegylowero BOMMOWEHUS BCeX anoatuyHbiX Ham

«MUCTMYECKNX TAUHCTBY» CaMOro npouecca ynpasneHusi 6oitnem Beero Cyuiero!

BoTr rme cnpsitTaHbl TOHKOCTUM BCEro paHee HEeno3HaHHOrO0 HaMu  CrOXHEeWLero
KOCMOMUN3NYECKOro npouecca, KOTOpbI Mbl OOOOLLEHHO MMM NMOBEPXHOCTHO BbIPA3UNK
noka Kak Obl 4yepe3 HanuMune 1 NonevYnTenbCKoe BIUSIHME CO CTOPOHbl «[@apMOHMK
LenecoobpasHoCTU», Kak ocobon 4eTBEPTOM QOPMblI FapMOHUKN, UMEILEN Ccamoe
HenocpeaCcTBEHHOE OTHOLUEHME K YMNpaBnsioWeMy BO3LOEUCTBUIO M KOHTAKTY C HEKUM
BceBbILWHUM BNUSAOLWMM COCTOSSHMEM Ha ObITUE MaTepmnanbHOro n HemaTtepuansHoro Beero

Cywero! Tak noka orpaHW4YeHHO Bblpa3nMCH C NPUMEHEHNEM YMNPOLLEHHON MOHATUNHON
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NEKCUKN n3 Hedmanyeckon cdepbl, HO HE UMEKLMM BOOOLLE KAKOro-TO OTHOLUEHUS K

PENUTMO3HbIM aI'IO(*)aTVI‘-IHbIM nereHgam n MHbIM UX Ba3nCHbIM npoAaBleHnAM.

PaHee ngeanvuctuyecknii 1 MaTepuanmucTuYeckuin ypoBHU pasBUTUSt HAYKU HE MO UMETb
Kakon-nmbo no3HaBaTenbCKUA MHTEPEC K 3TOMY U 3aHMMaATbCs COOTBETCTBYHOLLMMMU
nccrnegoBaHUsiMM Mo TOW NLWb NPOCTOM NPUYMHE, YTO OHM 00a (YPOBHU pasBUTUS) aaxe U
He NnoJo3peBan 0 HanM4mMm 3Toro hmanyeckoro NpoLiecca kak TakoBoro U COOTHOCUIM BCE
CBSI3aHHOE C pamMkaMu CKa3aHHOro 3a npenerbl YPOBHS HAay4YHOro MUpa U ero BHUMaHUs,
T.€. valle yBOAMINM 3TO Ha YPOBEHb MUCTUYECKUX MPEACTaBMEeHUA Unu nerexHa, kak Obl
bonee NpUONMXKEHHbIX K cdepe haHTaCTUYECKOro UM PENUIMO3HOro XXaHpa, BrMSIOLLEro

coboto Kaknm-To obpasom Ha 6biTne niogen!

Ho cpasy cneayet cebs ynpexxgatoLe orpaHnyYnTb TeEM, YTO 3TO CY>KAEHNE HUKOMM 0Bpa3om
B peanbHOCTM He CBA3aHO C anodaTuUyHbIM  AUKTATOPCKUM  yrpaBrieH4YeCKUM
KOHCEPBATM3MOM OPTOAOKCANbHbIX MOCTYNaToB, paHee MUCXOOAWMX C nnaTdopmbl BCEX
PENUIMO3HbIX KOH(ECCUA Ha YPOBHE NMOPTPETHBLIX MU CKYNbNTYPHbIX OYXOBHbIX CyObHEKTHO-
00BbEeKTHbIX NO400OMI N BbigBUraeMblX ynpaBrieH4yecknx popm n obpasos nnu nwoboro m3
OTAENbHO BbIpaXeHHbIX HanpasfieHnn purnocodCcTeyoLen MUCTUUKaLmm, 4eMoHn3ma u
nobon nHon hopmbl NapasMTUPYOLLEro YNpPaBfeHYeCKoro Hacunusa vYepes npuHyxageHue
OT MMeHN AKO Obl anodaTuyHbiX «BceBbiwHMX Cuny, AONOMAHUTENBHO K 3TOMY €Wé u
YCUMEHHbIX KaKUMWU-TO BCTaBKaMM O «TEMHbIX, AEMOHMYECKUX U BCAKUX UHbIX
paspywatowmx Cunax unu dgopmax Hacunmsi», COBMECTHO MPMBOASALLIMX K OOpeTeHuto

COCTOSHMS pabonencTeytoLero crpaxa y 6onbwmHCTBa nogen obuiecTsa.

OT10 Obina Takaa ¢opma ynpaenswowero Bo3gencTtBus B KOHCTPyKUMM NPOLUSIOro
napasuTUpyoLWero CcoumnanbHOro YynoxeHust obliecTBa TOM YacTU WHTEPBEHTCKOMO
XpOHompoLecca U TOro Takta COObITUMHOrO BPEMEHM B YCINOBUSIX BHELLUHEN MHTEPBEHLNN 1

K (pn3nke OTHOLLEHNA HEe UMena, Kak 1 pnaunka K TakoBOMY ynpasfeHuto Yepes Hacunume!

B cen xe yac (nocne cmeHbl CuctemHon Bnactu) B cdepe npexHux coumanbHbIX
KOHCTPYKUUN NapasuTUpyoLero Hacunus aBTOMOTOPHO BCE eLlé 4aCTUYHO Mpomcxoaut
Takoe Xe npexHee xyfo, HoO OOQHOBPEMEHHO CTaHoBsLeecs 6onee Npo3payvyHbiM BO BCAKMX
nonbITKax BO3MOXHOI0 COKPbITUS MPOLUSION NOPOYHOCTU Af1S BCEX TeX, KTO ByaeT OT HblHe
npoJosmkaTb MblTaTbCHA HaBsA3blBaTb BCeM cebe paBHbIM HeKoe He3acryXXeHHOe JOXHOoe
«lMpenmywiectBeHHoe MpaBoy», AKO Gbl JapoBaHHOE UM OT «CBblwe» ANs NPOLOIHKEHUS
MPeXHero CBOEro napasnTUpyrLLEro HacuUNusa Hag paBHbIMU UM OCTanbHbIMU. OHU, XOTb U

HEOCO3HAHHO TparnyHo Ans cebsi, Ho HeobpaTumo u rnyboko owwmbatoTcsa, nbo ObiBLIMne

39



Makos B.B. «KoHcTpykTusHas Teopus Beeroy. MEPBbIN OMYBMKOBAHHbLIA ®PATMEHT.

NMOPOYHO AO3BOJSIEHHbIE OBCTOATENBCTBA NPEXHErO COLNANbHOIO M MHOMO HACUINS KaHy
B Beka! TakoBasi «TparMyHOCTb NapasnTnamay yxxe yMmo3puTerbHO NPOSBISETCA B TEKYLLEN
XUTenckon cpege nogen n obpena Becbma 3HAYMMblE YHUUTOXUTENbCKME MacluTabbl,
nposenas n obpskasa cebst n CBOE XU3HEHHOE TYNUKOBOE UCNOSTHUTENBCKOE yYacTume yepes
NMNKBMOAUVNOHHbIE BOEHHbIE JTOKarbHble KOH(SMKTLI (B TOM Yncre 1 B popme Teppopusma)

Nno BCEW NilaHeTe U He CylecCTByeT MeCT, 3allUnNLLEeHHbIX OT 3TOro.

OTO He B Lar C fNIOrMKOM HaLLMX HaYYHbIX CY)KAEHWUW, HO BECbMa NOMe3Ho Ans 3abnyawmx
CBOWM OrpaHU4eHHbIM He pa3yMeHHbIM COCTOSIHMEM. A BOT YTO KacaeTCs HOBbIX YPOBHEWN U
cocTosHun Bepbl Byayuiero, — aT0 coBepLUEHHO MHoe. Bepa cBoum ByayLumm ypoBHEM U
COCTOSIHMEM, Npexge BCero cBsi3aHHbIM C POPMUPOBAHNEM deMeHTOB HOBOro Co3HaHus
n passuBatowerocsa Pasyma, BygeTt onupatbCsi Ha WHOW ypoOBEHb MO3HAHWA 06 UCTUMHE
«CoTtBopeHHOro Mwupa», MeHsis BCHO CBOK CyTb W (PYHKUMW, KaKk 00A3aTeNnbHOCTb U
HeoTbeMnemMocTb PasymeHHoro 6bitus Yenoseyectsa 6e3 agMUHUCTPATUBHBLIX U HOBLIX
WHbIX NapasUTUPYOLWNX OOPM MPUHYXOEHUS. DTO OTAENbHOE HanpaBreHue CYXAEHUN.
[MOBEPXHOCTHO Mbl KOCHEMCSI 3TOr0 BOMPOCa B CBOWMX MOCNeaylLWuX CyXaeHusx. A Mbl

BEPHEMCS K CY>KOEHMSIM O CMOCOBHOCTSAX SHEPTUNA.

Tak 4To Takoe NpUHYXXAEHME Kak TakoBOe, pa3Be OHO MMeeT OTHOLLEHUE K hn3mke BoobLLe,
4YTO Mbl NOA 3TMM AOJPKHbI MOHUMATb B MHTEpecax caMoin U3nNKM 1 BCEX MPOLIECCOB €t0
nccnegyemblx, Bedb Mbl Yxe TBEpAO onpeaenunuce B TOM, Y4TO B dou3nke MoryT ObiTb
TONbKO [Ba MWHMMANbHO HeAenMMbIX CO3uaaTenbHbIX OEWCTBUS, NPUTArMBaTb MU

oTTankmeaTtb. Mbl IPOTMBOPEYMM CBOMM e YyTBepXOeHUsM? HeT, He npoTMBOpeYnM.

KoHe4Ho ke Hac B AaHHbIA MOMEHT HE UHTEPECYET NPUHYXAEHNE U BCE YTO C HUM CBA3aHO
BO BCEX MNPUBbLIYHbIX Ccdepax CcounanbHOro yroXxeHuss u ObITUA ngen co BCEeMU
BO3MOXHbIMW BapuaHTamn BOCMPUATUA CUHEPreTUYecKoM CyTM ITOro crioBa M €ero
3TMUMoOnorMm B pamkax 06onee MnpuBbLIYHOMO MPUMMEHEHUS C COUManbHO-MPaBOBLIM
XapakTepoM ero arpeccuBHoOro 3HadeHusi. Hac uvHTepecyeT npuHyxaeHue, Kak
NCMNONHNTENbCKOE COCTOSAHNE HE CBA3AHHOE C NMoabMU, T.€. Kak KOCMOU3NYECKMIA NPOLLECC
Boobuie B ciepe ObiTna Cywero Ha BCEX BO3MOXHbBIX YPOBHSIX €ro mMaTepuaribHOW U
HemaTepuanbHON MEPHON MacwTabHOCTN U MMEHHO Kak OAHOW M3 CTOPOH, Kacalolencs
cnocobHocTen a3Heprun Boobuwle. [lpuHyXgeHne He BCAK efuMHOoobpasHO CBOUM
BOMMOLLEHMEM ANSA UHEPLIMOHHOTO U HEUHEPLIMOHHOIO COCTOSAHNSA SHEPIUNIA, 3TO OYEBUOHO,

He TpebyeT noka3aTenbCTB U KaKoro-nnMbo AOoNOMHUTENBbHOIO NOCTYNIMPOBaHMS!
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[MpuHyxaeHne, Kak KoCMOdU3MYECKUI NpoLiecc B cpefe ecTecTBa BelwHou (MaTtepmansHom
UM NO-MHOMY, WHEPLMOHHOW) NPUPOLHOM OENCTBUTENBHOCTM, MOXET BOMMOLWATLCA
TOJSIbKO Yepes B3aumoaencTeme. A B3ammogencTBme Ten B CBOK ovepenb B MHEPLMOHHOM
COCTOSIHUM 3HEPIUn, — 3TO YOMBUTENBbHbIM KOCMOMU3NYECKNIA NPOLIECC AKO TAaUHCTBO BCEW
paHee He MOHATON NIAbMU UCTUHbI OTHOCUMTENbHO BbiTMa Beero Cyuiero, cBA3aHHbIN C
NnosiBNEHNEM BeLLeCcTBa U NPOSIBASAEMOro UM MocreayoLwero noBeeHus (Bolpaxkasi CBOW
0OpEeTEHHbIN KONMMYECTBEHHbIN NOTEHLMAN) BCEro N Lb Yepes ABa OENCTBUA: NPUTSKEHUS
N oTTankmBaHusi. Imou xe eduHcmeeHHocmu delicmeull, OMHOCUMEsIbHO NMPUMSIKeHUS U
ommarkugaHus, npudepxusaemcsi u «Teopus CucmemHou pusuku» (A.A. Jly4uH),
«PummoluHamuka» (MeaHos), «3ghupoduHamuka» (AUlOKOBCKUU) U MHo2ue UHble
co8peMeHHble usudeckue meopuu. Ho TakoBada wuctMHa Obina onytaHa nayTUHOWN
NMOPOYHbIX 3abMnyXOeHUN, OpraHN30BaHHOW C NOMOLLbIO PENSTUBUCTCKON (OU3NKM BO BCEX
UMW BBEAEHHBLIX MOHATUSX O MaTepuu, OCOBEHHO O CyTM €€ «(OopMUPOBaAHUS», KaK
HEeM3BECTHO KakuM 06pa3om 1 n3 Hu4ero obpsianBLLIAnCS 4aHHOCTb, Aa eLlé 1 cBepLuatoLLas
CBOE ObITMe B pamMkax Habopa cnydamHocTen. lNMpuwno Bpemsi pasBesiTb U 3TOT TyMaH

MpoLusoro.

B pamkax cytn 6onee paHHUX CyXOeHUI O rapMOHUKN Kak TakoBOW, Mbl YBEPOBasnu B TO, YTO
NPUTSXKEHME-OTTaNKMBaHMe €CTb CyTb MWHUMArbHO HeOenMMON rapMoHMM OEWCTBUN, a
WHbIX OEUCTBMA B ObITME Ha BCEX YPOBHAX MEPHOM MacwTabHOCTM B cpede ecrtecTtBa
BELLHOW NpUpOLHOM AeNCTBUTENBbHOCTN (MaTepuanbHoro Cyluero) He cyulecTtByeT. Beakoe
WHOE [OencTBMe ecTb MycTasi OCO3HaHHasA BblAyMKa (OU3MKOB PENATUBUCTOB C LIESbIO
n3onsaumn nogen oT UCTUHBI, BeAb UCTUHY OO0STKHbI MOHMMATb BCEro fub 6 YernoBek u3
HWUX, TaK UMK 3asIBIIEHO B cpeae nocnegosatenen dnHwrerHa. [la nyctb ux 6yaet xoTb Bce
66, OT 9TOro CNNCOYHOrO yBENUYEHUST X BONTOBHE UCTUHOKD CTaTbCs HE CY>XAEHO, aMUHb

NX MHEHUIO (4a 1 Cnucky 10 xe)...!

Ho MoxeT nn nposBnATbLCA MPOLECC NPUHYXOEHUS B cpede ecTecTBa HeBELLHOW
(HemaTepuanbHOW NN HEMHEPLMOHHOW) NPUPOLHOM AEeNCTBUTENBHOCTN? ECcnu onupaTbes
Ha npoLnbii 6a3nuc penaTMBMCTOB, TO OHWN Kak Obl M He 3aQyMbIBanMCb O BO3MOXHOCTU
CyLLLeCTBOBaHUA 3Heprun 6e3 eé matepuanbHOro HOCUTErS, MOCKOMbKY (OpMyISibHOE
BblpaXXeHne UMW npeacrtaBndeMblX MoAenen MnoSIHOCTbI0 UM 3aMEHANo  «MoAerb
NPUPOOHOro ecTtecTBa» MO KakoMy-TO paccmaTpuBaemMomy npupogHoMy U3n4ecKomy
nccnegyemomy npoueccy. 310 NO3BOMANO0 UM He 3a4aBaTbCs BOMPOCOM O MPUHYXAEHUM
BoOOLLEe, Kak TakoBOMY. [10aTOMY €CTb MaTepuanbHbI HOCUTESb SHEPTUM UIN HET, A5 HUX

370 ObIno npakTn4eckn coBepLleHHO He 3Ha4YnMMO. A BaxHee 3TOro um HY>XHO ObIN0 Kak bbl
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CnenuTb BblAYMaHHbIN «rOrM4eckuin opMyrbHbIi 06pa3» U yrnoXuTb B ero OCHOBaHue
Kakne-To YCrnoBHble 3aKOHOMEPHOCTU (K MPUPOAHOMY €CTEeCTBY He WMEIoLMEe HUKaKoro
OTHOLLUEHWS1) Yepes BbiAyMaHHbIE N UCKYCCTBEHHO NOAOOpaHHbIE NMK Xe CUMBOIbI, a Tam
roe 9ToT «obpas» He yaaBanocb «CBasiTby», TO NMPOLECCHl TAKOBOro KOH(y3a NblTanucb
HMBENWPOBaTb BBOAOM Pa3fiMyHbIX HUYEro pearnbHO He3Hayalwmux «KOHCTaHTY,
NnoATacoBbIBas UX MEPHOCTb U CUMBOJSbHOE (Yalle MMeHHoe) 0bo3HayveHne eanHuL, MU
HaBA3aHHOIo M3MepeHnsi Takum obpasoM, YTOObI B ouHANe NonyynTb Xenaemble eaAnHULbI
MEPHOCTU N Kak Obl MU «MOAENbHO 3adyMaHHbIN» (PU3NYECKUA CMbICNT 3TUM CaMbiM
onpaBaaTtb (NogorHatb Kak Obl nog npuaymanHbii 3ambicen). [10aTOMy paccyXaeHuin o
Kakux-TO HOCUTENAX 3Hepruu, Tem bonee o KakoM-TO NPUHYXOEHWUU, B3aUMOLENCTBUN U
NPOYMNX pearibHO NpoucTeKkaLWwmnx PrU3n4ecknx npoLeccax B cpeae pensaTMBMCTOB U peyn

ObITb HE MOrTO.

A Kak e ob6CToUT Aeno C MPUHYXAEHNEM MeXOy STUMU COCTOSHUSMW 3HEPTUI B YCITOBUSIX
peanbHOro npupogHoro ectectsa? [na Toro, 4ToOblI YyTBEPAUTLCA B WCTUHE [AAHHOTO
BONpoca HeobxoAMMO ANis Havyana onpeaennTbCcs C B3auModencTBueM aHeprui soobule,
HaxoOaWmnxXcss B WHEPUMOHHOM W HEWHEPUMOHHOM COCTOSHUSX, MOCKONbKY OblTne
maTepuanbHoro CyLero HECOMHEHHO OTNMYaeTcs oT BbITUA HeMmaTtepuansHoro Cyllero He
TOSbKO KaKMMU-TO KOHKPETHO BbIPaXEHHbIMU napameTpamMu, HO U (YHKLMOHAaIbHbLIM
HageneHnem B obLWKX «cueHapusx 6bitua» Cylwero n MHOrMMU UHBIMW COCTaBIISIOLLMMM
rnokasartensamMu u onpeaeneHnsMn Ux UMAEHTUPULMPYEMON YaCTHOW CYTUM U CYLLUHOCTU (M1
P13NYECKMX CBOMCTB B TOM Yuncrie). N aToMy Bcemy Toxe eCTb 06bACHEHMS. HO B JaHHbIN
MOMEHT He 9TO BaxHO. B nepsylo oyepedb, HeobxoAuMO BbIpa3vUTb OOLLYIO CYTb

B3aMMOOeNCTBUA Mexay HUMIn.

Bo Bcex cnyydaax OTHOLLEHWNI mexagy aHeprmavm ¢ MHepunoHHbIM U HEeUHepUUNOHHbIM

COCTOAHUAMUN BO3MOXHbI BCero fiMilb TP BapuaHTa Ux B3auMOAENCTBUMN:

- B3aUMOOEWNCTBME 3HEPrUM B ONPEeAEnEHHOM WMHEPLUOHHOM COCTOSAHUM CO CBOMMMU
KOHKPETHO NOEHTUULUMPOBAHHBIMU XapakTepucTukamm (3agaHHbIMMU UM NPOrpamMMHbIMU
PU3MYECKMMN CBONCTBAMU) C IHEPrUAMMU, HaAXOOAWMMUCA B TaKOM Xe€ WHEepPLMOHHOM
COCTOSIHMM, oObnagarwwmmMm MNoAO0OHBIMU UM WHBIMX  33adaHHbIMU  XapakTepUCTUKaMU
(cdbnsnyecknmm ceonctBamu). Baanmopenctene BELLHOMO C BELLHbIM, Mexay Tenamu B

NMPAMOKOHTAKTE UJn 4Yepel3 CBOU nond, Unnm noneu ¢ nonsiMu;

- B3aUMOJENCTBME 3HEpPrum B KaKOM-TO orpefesiéHHOM (MporpamMMHOM) MHEPLMOHHOM

COCTOAHNN C 3HeprnaMmn B HEMHEPLMOHHOM COCTOAHUN. B3anmogencreme BeWHOro C
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HeBELUHbIM, YrpaBreHne COCTOAHUAMM W OBWXKEHUSAMW Ten  (UCMONMHUTENbCKUMU
AeNCTBUSMNU  unn - OU3NYECKUMU/XUMUYECKUMN,  aBTOTPOGHLIMU/reTepoTPOdHBIMMN
npoueccamMmm M MHOTMMWU UHbIMU CO3uAaTeNbHbIMU UAN YTUM3AUMOHHBIMU NpoLieccamm)

noa BrMdHNEM 3HepFO-I/IHCbOpMaLI,VIOHHOFO nporpamMmmMHoOro BO34ENCTBUS;

- B3aMMOOENCTBUE SHEPTMN B HEUHEPLMOHHOM COCTOSIHUM CO CBOMMW KakMM-TO 0Opa3om
MEHSIOLLMMUCA XapaKTEPUCTUKAMUN C SHEPTUAMUN, XapaKTEPUCTUKN KOTOPbIX HOCAT KaKOM-TO
COBEPLLUEHHO UHOW MEHSIIOLLMNCH XapakTep U UX CMEHA BEPLUNTCS MO MHLIM MPUYMHaM U
obpa3sy (nporpamme). BsaumogencrBMe HEBELWHOro C HeBELLUHbIM: CMEHa 3JHepro-
NHPOPMALMOHHbBIX MPOrpPaMMHbIX COMPOBOXAEHUN, 3aMeHa/3aMeLleHne YnpaBristoLLmnx
NporpaMMHbIX MPOLIECCOB B Mpedenax BCEro BO3MOXHOIMO OXBaTa YPOBHEW MEpPHON
mMacwTabHocTn BceneHHon, ueHTpanusaumsi/obpatHas CBA3b yNpaBneHUs B CTPYKTypax
XMBbIX OPraHM3MOB W MeXAy MnaHeT B MNMaHeTapHbIX M ranaktndeckux Cucremax,
ynpaBrneHue npoueccamu yTunmsaumm pyHKUMOHaNbHO oTpaboTaBluMX Ten (BkNo4vas u
nnaHeT) Yepes yTUNIM3aLmMoHHbIE NPOLIECCHI NPUPOOHOrO ecTecTBa B MacluTabax ranakTuk,
BKMOYas M OOBbEKTOBOE NpUBEYEHME MNynbCapoB, MarHUTapoOB U KBa3apOB pasfnn4yHON

MepHOWN MaclTabHOCT U MHOroe MHoeE.

Bce Tpu B3aMMHO He3aBMCUMMblE BapuaHTa B3aUMOLEWCTBUSA 3HEPrUA C pasHbIMU KX
COCTOSIHUSAMU (MHEPLNOHHBIMU N HEUHEPLIMOHHBIMWN) HE ABNATCA Pe3yribTaTOM KaKuUX-TO
CnyyanHoOCTeRn, a cammn No cebe OTAESNTbHO HOCAT CBOM MAEHTUMULMPOBAHHBI XapaKkTep Co
CBOMM KOHKPETHbIM (OYHKLUMOHANbHbIM HaZdeneHneM, C BblpaXeHHbIMK npegenamm
3HEpPreTMYeckmMx NOTEHUNANoB U KOHKPETHLIM TaKTOM COOBLITUMHOINO BPEMEHW, OMATb Xe
BbIpaXXEeHHOro CBOEeN UOEHTUPULMPOBAHHOW KOHKPETHOM ASIEHHOCTbI. TO €CTb KaXabln
BapuaHT B3aMMOLEWNCTBUA QHEPrUin npeaHasHadeH AN BOMSIOLEHMS] KaKOro-To BrOJSIHE
KOHKPETHOIO KOCMOMU3NYECKOro MpoLecca, MMEILEro YETKO BblpaXEHHble LeneBble
pamMkm B obuiem MoaenbHOM Mnpouecce O4HOBPEMEHHO MpoucTekalwero 6oitna Bceero
CyLiero, T0 N1 B COCTOAHMM €0 BELLHOrO 00OpsKeHUs Ha onpeaeneHHbIX YPOBHSX CBOEW
MepHON MacTabHOCTN B pamKax NpoCTpaHCTBa-BpeMsa BeceneHHon (Habntogaembln HamMm
MaTepuanbHbin Mup, Kak KOCMOM3NYECKMI MPOLIECC B3aUMOLEUCTBUSA MaTepuanbHbIX
Ten), TO N B HEBELLHOM UK e B BbiTne, nMetoLLiem nx obLiee cCoBMELLEHHOE OCHOBaHME
ANa OOHOBPEMEHHO BOMMOLWAEMOr0 MMW BELLHOMO M HeBewHoro ObiTnua (4acTUYHO
MO3HaHHbIN, HO noka cnabo BoOCMpPUMHMMaeMbli NO CyTM cBoern Mup HbIHELHUMU
nokonexmsimn). MNMpn aToM NocrnegHeM BapuaHTe HEMHEPUMOHHAs 4acTb (Kak B MeEpBYHO
oyepeab COCTOsiHME dHeprum) Cyuwlero BONMOWAET Kakue-TO ynpaBfieHYecKne Wunu

noneynTenbckne YHKLMM OTHOCUTENBHO BELLUHOW (MHEPUMOHHOM) ero 4actun, byayuu
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ynpaenswoLwen cpegon Ana COMNpOBOXAEHUS (KU3HECONPOBOXAEHUS) ObITUA BELLHOTO

Cyuwero (kak, K npumepy, Boga ans poio).

Mpu BCcex TpEX BapuaHTax B3aMMOOENCTBUN Hanuyme NpuUHY>XOeHUs eCTb camo no cebe
dakT HeM3beXXHOro ectectBa, HO €ro NpPosABNeHMe HOCUT cneundunyeckuin xapakrep npu
KaXJOM BapuaHTe B3auMOLEWCTBUS 3HEPrnin, no CBOEMY Bblpaxas QYHKUMOHaNbHoe
BnuaoLee obpskeHne. B AaHHbIN MOMEHT Cy>KOEHUIN Y HAC HET HEOBXO4MMOCTUN OTBNEKATb
BHUMaHWe Ha aHanu3 TOHKUX AeTanen BOMMOLWEHNA TaKoro CroXXHOro KOCMoMun3anyeckoro
npouecca, Kak NpuHyxgeHue 4epes B3aMMOOENCTBUE, MOCKOSbKY 3TOMY OOSKHbI ObiTb
NOCBSILLEHbl OTAESNIbHbIE MHOMME Hay4yHble WCCnefoBaHus (HaydHble HanpaBneHus) B

onuxanwem n ganékom byayuiem.

Ho xouyeTcst OTMETUTb TONBbKO OAHO, — HblHE HaM Aarneko He A0CTaTO4YHO Be4oMa CyTb BCEro
npoucxoaswWwero B 3TOM HanpaeneHun u, bonee Toro, 6e3 MO3HaHUS WUCTMHbI B 3TOM
HanpaBneHUM HU O KakMX HOBbIX MPUHLUMUNAX OBUXKEHMS TeN U «06e30MOpHbIX ABMKUTENSAX»
Ans obecrneyvyeHnst TakoBbIX OBMKEHWI, FNYyOOKOro CMHTE3a SHEPrUii U CUHTe3a BelecTsa U
MHOrO€e MHOE HblHe YyXXe NoTpebHoe, peun 1 bbiTb He MoxeT! K coxxaneHuto unm HeT, HO U
MHorne pyHaameHTanbHble Hay4YHble OCHOBbI M3 MPOLLISIOro NpuaeTcsa nepecmartpueath. He
MO3HAaB Hanuune NpUHyXaeHus Bo BceneHHoN, Mbl He MOXeM M He Gyaem AonylueHbl K
YPOBHIO MEXUMBUIMU3ALMOHHOIO KOHTaKTa, K KOTOPOMY MOCnedHue rofbl OYeHb YXkK
YyBEPEHHO Hayann CTPEMUTLCS U FOTOBUTLCA MHOIMME UHULMATUBHO cchopMMpoBaBLLMECS
MOHOIpYMMnbl UNN WHTEpPHAUMOHamNbHble (OPMUPOBAHUSA W3 «CMELMaNUCTOB» PasHOro
ypoBHsi. Hago cepb&3HO no3HaBaTb UM FOTOBUTLCS K TakOBbIM KOHTakTaM C WHbIMU
umMBUNMU3auusiMm, 6o Mbl Noka elle 13 cebs npeacTaBnsieM BCEro NLlb YPOBEHb, He Bbille
«MHGOPMALNOHHBIX bakTepuiny ans yxe CrOXMBLLErocs BpeMeHeM
MEXUMNBUIN3ALMOHHOIO coxuTus! 3a NposiBNSEMYH0 WHALUMATUBY B TaKOBbIX TOHKUX
npoueccax MOXem ObiTb U «BaKUMHWPOBaHbI», Kak npodunakTnyeckass noTpebHOCTb

3alnTbl OT HAC CO CTOPOHbI NHbIX LMBMNN3aALNNA.

HekoTopble o6Lune 4epTbl BOMMOLLEHUS BCEX TPEX BapWUaHTOB B3aMMOAEWCTBMSI HaMmu
NMOBEPXHOCTHO OyAyT pacCMOTPEHbl TOMbKO NUWb C OAHOW Lenbi, — B ObLWmMX yepTax
Heob6X04MMO pacCMOTPETb NPUHYXKAEHME, KaK BNOSTHE KOHKPETHY CTOPOHY CNOCOBHOCTEN
3Heprmn BoobLWEe, npegnonaras 0643aTenbHOCTL yyeTa 3TOM 4YacTu CnocobHOCTM B
dopmMMpoBaHUN ONpeaeneHns, YTo eCcTb 3Heprns n He Gonee noka Ha 3TOM YpPOBHE

CY>XOEHUN.
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N3 cnyyaeB nepBOro BapuaHTa B3aMMOOEWCTBUSA JHEPrMn C UX MHEPLMOHHBbIMU
COCTOSIHMAMW (BapuaHT B3auMOOENCTBUS BELHOIO C BELLHbIM) Ha NepBbIA NNaH CPOYHOM
XUTENCKOM NOTPEBHOCTM B NO3HAHUM BbINNbIBAKOT U MO HblHE anodaTuyHbie TauHCTBA O
rpaBuMTaumm, Macce, MaTepun, ABMXKEHUN U UHEPLIMM, UCTUHY O KOTOPbIX 4O CEeN NOpbI Noau
Tak U He Nno3Hanu Ha OO/MKHOM YPOBHE, XOTS B NpakTUKe pasBMBaOLLEroCs XUTENCKOro
obuxofa BeCbMa KOHKPETHO HYXAAlTCA B 3TOM, a PENATMBUCTbI NPOAOIMKAKT OWMO0YHO
cuntaTb Anga cebda BCE nepeyvncrieHHoe BMOSIHE UMK NO3HAHHBbIM. A Tak N 3TO U YTO OHMU
no3Hanu B AeNCTBUTENBbHOCTM Yepe3 Habop BblAyMaHHbIX UMU «POPMYJIbHbBIX CKA30K» XOTS
Obl O TOM Xe rpaBuTauMm (pedb B UX Crnyyae uaeT O NPUTSPKEHMM BCEro YTO HM Ha eCcTb
BMOVMMOIO UM SAHHOIMO B OLLYLLUEHUAX, Aa NPSAMUKOM K «HaLLEn rpeLluHon» Unn xe gpyr K
apyry)? [lNpegbiaywmne «HaydHble daHTasepbl» (0CO6EeHHO HbITOH, JMHLWTENH U KX
nocrnegoBaTenn) CTOMbKO MPUBHECN «HAYy4YHOro Mycopa» 3a CTONeTUs BOKPYr 3TUX
npob6nemMHbIX BONPOCOB U AEKNapaTUBHO COCPEAOTOUUNMN «BblAYMaHHbIE AOKa3aTeslbHbIe
pesynbTaTtbl CBOWX WCCnegoBaHun» (BNAOTb A0 AOUKTATOPCTBA 4Yepe3 BMEHEHHOEe
npegnonoxeHme 06 WCKaXXEHUW NPOCTPAHCTBa-BpeEMS, MPOTEPTOrO Yy HUX OO YPOBHS
«YEpPHbIX ObIP»), YTO HbIHELLHEE MOKOMEeHNe MOJSIOAbIX YYEHBIX JaXe N He npuTparnBaeTca
K 9TOMYy HenccrneaoBaHHOMY U 3anyTaHHOMY BONpocy, Aabbl n3bexatb NpoaoKatoLLMXCs
CKaHOanoB WM agMUHUCTPATUMBHbLIX TFOHEHUW OT HEeMNpPU3HaHWS «HaBA3AHHOW WCTUHbIY»
npownoro. Ho ato penatmBuctbl-doaHTa3epbl, 1 Mbl OCTaBUM MX B MOKOE CO BCEM UX

npoxyamBLLINMCA N «KUCKaXXE€HHbIM MO3HaHUEM».

Tak kak e OblTb C «NpuUHYXOeHnem» B Oonee MCTUHHOM OPUEHTMPOBAHUM HAaLUEro
BOCMNPUATUS OTHOCUTENbHO OCO3HABaeMOro npouecca B3aMMOOENCTBUSA SHEPIrMA B WX
WHEPLIMOHHOM COCTOSIHUK, T.€. B COCTOSIHMM BELLECTBA BO BCEM KOMIMMEKCHOM AMana3oHe
ero obpskeHMst OT MMHMMAaNbHO BO3MOXHOrMO npen-aTOMapHOro, 40 MNPUBLIYHOIO Ham
npeaMeTHOro OLyLaeMoro ypoBHsSl, SKO Tena, a He B MPOLUSIOM YMPOLEeHHOM €ero
NOBEPXHOCTHOM OOBLEKTOBO-NPEaMETHOM BOCMPUATAM HEBEAOMO OTKyAa W U3 4ero
B3SBLLEMCS, KaK «pupoOHol daHHOCmMU 8 3moul 8e4YHOU rnpedMemHoOU mpEXMePHOCMUY,

HOCsILLEeN 9KoObl CryvarHbIX XapakTep cBoero obpsikeHnsa n 6oitna BoobLue?

B3aumopgencTtBme uepes «NpUHYXAeHUe» — 3TO He eCTb Hekoe Hacunme, 3To
CMOCOBOHOCTb 3HEprMi nposBUTb Cebs B MNPOUCTEYEHMU KAKUX-TO KOCMOMU3NYECKNX
npoueccoB, 6yay4m B COCTOSHUM BeLWecTBa, Yepe3 CBOE noBefeHue (CBOW SABMEHHbIN
noTeHuman kak omsan4ecknin nNpoLecc), KoTopbln criegyeT Ham gns ceba BocnpuHUMATb,

paccMaTpuBaTb U KBanMUUMPOBaTb, Kak B3aMMOAENCTBUS Mexady Tenamu unu B cpeae
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BNUsOLLEN (BO3gencTByoOLLEN) mMaTepuanbHoM  OeNCTBUTENbHOCTY, BKNto4as

B3anMoencTBme Ten 4Yepes nons, Ten ¢ NonsMn unu nonen mexagy cobon, B TOM YnUChe.

Ho Tonbko TakoBOE «MNpUHYXOeHue» sBnAeT cobor (PU3MYECKUA MNPOLECC HECKONbKO
ocoboro poga, Npu KOTOPOM HOCUTENEM 3HEPTMM BELLECTBO 00653aHO ObITb (B TOM Yncne 1
y noren, Kak maTtepuarbHbIX HOCUTENEW TaKkoM Xe 3Heprm cO CBOEWN KOHKPETHOMU
cobcTBeHHOM maccown)! [1o ce nopbl B cpefe hm3mMKoB O4EHb MHOMO NPOUCTEKAEeT CNopoB
OTHOCUTESIbHO BOMpOCA: YTO TaKkoe 3fieKTpudeckurm TOK? YUTOo camoe yamBUTENBLHOE U
npocToe, — 3TO U eCTb MPOsIBIIEHME CNOCOOHOCTU 3MNEKTPOHOB, Kak HOCUTENen Matepum
9NEKTPUYECKON IHEPrMM B YaCcTHOM crydae 6biTb B COCTOSAHMM HarnpaBieHHOro NOTOKa
CBOEro ABMXEHUS Yepe3 «NpUuHyxXaeHue» Hag HumMu! Tak 4To Ha «NpUHYXOEHUe», Kak
BaXKHYI0 CMOCOBHOCTb 9HEpPrum, crnefgyet OCMbICIIEHHO pearnpoBaTb, Kak Ha pU3nyeckun
npouecc C yyacTMeM Kakoro-To BHeLLUHero BO3AencTBus. HecoMHeHHO Heobxoaumo
obpaTuTb camoe npucTanbHOe BHMMaHWE Ha NepecMoTp MHOrMMX (PyHOAMeHTanbHbIX U
creumanbHO OPUEHTUPOBAHHbLIX TEOPETUYECKMX OCHOB B 06MacTn (pm3smKkKM, Tak Kak UMEHHO
TONbKO 3Ta CMOCOBHOCTb 3HEpPrnn (B3anMOLENCTBME Yepes MpuHyxXaeHue) n bbina noa
nccnepoBaTenbCkMM — NIOBONBITCTBOM — OFPAHUYEHHON  MaTepUanucTUYeckon  U3NKKM
MpoLnoro, HO paccMaTtpuBarnacb OHa TOMbKO, Kak Hekas KOonuyecTBeHHas Mepa Mo
CBEPLUEHNIO KaKOM-TO YCIMOBHOW paboThl, [Jaxe He [oragbiBascb 00 3TOM, KpyTHACb
CTONeTUAMN PALOM C UCTUHOW MO MHOMMM CYXOEHUSIM U HaydHbIM onpegeneHnam! Ho
KOHEYHO >Xe, BCE 3TO ObIf0 He HanpacHO, He BCE Xe paHee ABNANUCL penaTuBucTamm u
TPYA MHOMMX UCTUHHBIX HAY4YHbIX MYyApPELIOB OCTaBWUI CBOE AOMMKHOE M nonesHoe 6a3oBoe
BNUAHME Ha LUMBUIM3aLMOHHOE pa3BuTue B cdepe no3HaHua U3NKM ecTecTBa.
MHepumMoHHOE COCTOSAHME 3JHEeprmn, Kak CrnocobHOCTM BblpaxaTb cBoe ObiTne (4epes
noBeaeHve unu noteHuman aToro BewlecTtsa) byayyum vactbto BewHoro Cyuiero co Bcemm
CBOMMWN (PU3NYECKMMM CBOMCTBAMM Yepe3 B3aMMOLENCTBME CO BCEM OKpYyXaroLnm
NPUPOAHLIM €CTECTBOM B €r0 AMHAMUYHOM COCTOSIHUM NPOSABASEMOrO NPUHYXAEHNUS, — 3TO
nvwb YacTtb 6bITnA Beero Cyuero. [Noatomy npy BCEM yBaXXeHUM K MaTepuanmnctnieckomy
MUPOMOHUMAaHUIO BCEr0 OKPYXatollero MMpo3aaHus U Ux CTOPOHHUKaM, — OHW MpaBbl B
CYXOEHUAX W onpefeneHusax OTHOCUTESTbHO 3SHeprun, Kak KONMMYeCTBEHHOW Mepbl
NposiBreHns PU3NYeCcKkMx CBOWCTB MaTepuu, HO TOSbKO MNULb Marno 3HaYUTENbHO U

YyacTUYHO!

NcTtuHa B cchepe B3anMopencTBMs BeLLHbIX Ten (T.e. MaTepuanbHbIX, Korga ans npowecca
B3aMMOZENCTBMI MaTepuarnbHbIl HOCUTENb 3HEPTUN Kak Obl HEMUHYEeM n 6e3ycrnoBeH Mo

NpUBbIYKE YTBEPAMBLUErOCS MUPONOHMMAHWUS M3 MPOLUSIOro) HeobblyaHO CBETNa CBOEW
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NMPOCTOTON U COOTHOCUT CceBA K BOMMOLLEHMIO YUCTOO KOCMOMU3UYECKOro npolecca
B3aMMOOTHOLLEHUA MEXAY KOHCTPYKTMBHO OOYCTPOEHHbLIMW 3HEPTUSMU, HAXOAALWMMUCS B
WHEPLMOHHOM COCTOSIHUM MEepBOro BapuwaHTa B3ammogencteun. ObpeTeHue BeLLHbIMU
TenamMmm BCEX KOMMMEKCHbIX (U3NYECKNX, XUMUYECKMX W KaKUX-TO JIHOObIX WHbIX
AOMNOSHSOLWMX BPEMEHHbIX UM NOCTOSIHHBIX CBOWCTB M3HavanbHO hOpMUMpyeTCa 3a cyeT
KOHCTPYKTUBHOIO YIOXEHUA SHEPrMi OaHHOro BewecTtBa (3apsgoB) NoatanHO C npeg-
aTOMapHOro YpPOBHA MepHOW MacluTabHocTM (npea-maTepuanbHOro), 4o obpsikeHus B
KOHKPETHYI0 MpeaMETHYI0 MaTepuanbHylo CTpykTypy Tena (obpsagus cebs B
KOHCTPYKTUBHbIN BELLHbIN 006pa3, obnagatolimii He TOMbKO BbIPAXXEHHOW W OLLyLLaeMOMN
HaMn (bopmoK, a elé M KOHKPETHbIM CyMMapHbIM 3apsaoM), Bonfowas nocnegyroulee
CBOE ObITME 4epe3 KOMMIIEKCHOE MnoBeAeHue, MPOsiBss U3MEHEHUS CBOUX COCTOSIHUN
yepe3 MEHSIoLeeca COCTOsSIHME CBOEro MoTeHuMana, 9KO BHYTPEHHIOK peakuuio Ha
ABNEHHbIE MPUHYXOEHUST CO CTOPOHblI OKpYXXKaloLlen OeNCTBUTENbHOCTU, HOCALLYHO
BPEMEHHbIA UM OTHOCUTENBbHO MOCTOSIHHLIA XapakTep, Oyayyn B BELHOM COCTOSIHUU
NPOTUB BELLHOIO BHELUHEro MPUHYXXAEHUs (B TOM YMcCre 1 Yepes Nnonsi ANeKTPUYECKon u
MarHMTHOM MaTepuu, BOMSOLLAKOLWMX BCEro ABa OENUCTBUSA MPUTAMMBATbL U OTTaNKMBaTh).
3aKOHOMEPHOCTM TaKOBOMO NPOUCTEKAOLLIErO KOCMOMU3NYECKOro npoLecca B OCHOBHOM U
oTpaxeHbl B Teopun «CuCTeMHON DU3MKNY, T.e. B3aUMOAENCTBMM Ten B MaTtepuanbHOM

mupe (A.A. Jly4quH)!

MputskeHne Ten (a gns obwero MoAenbHOro npeacTaBfeHUsa BMOSIHE AOCTaTO4YHO
MacLUTaboB Hallewn NnaHeTbl, Kak KOHKPETHOIro KOMMIIEKCHOro HOCUTENS 3TOro PU3NYECKOro
npouecca) BOnnoLaeTcs TONbKO B JIOHO CTaTUYECKOro MarHMTHOro nons. M ato ectb ero
KOHKPETHO nAeHTUUUMpPOBaHHAA (OYHKUMA MMEHHO 3TOro BuAa MOMd, Kak BapuaHTa
B3aMmogenctensa (nputsarveaTb!), MMEHHO B STOM M eCTb BCE BeriMKoe TauHCTBO
CNOXHEenLero Muandeckoro npouecca — rpasutauum (4na Mogenun Hawewn nnaHeTbl).
Cratnyeckoe marHUTHOE none chopMMpPOBaHO KOHKPETHBLIM MaTtepuarnbHbIM HOCUTenem —
MaTepuen MarHUTHOW 3HePrmn 3emMmnmn, UMeoLLEeN KOHKPETHbIE rPaHunLbl CBOEro BINAIOLLLETO
oyepTaHus, T.e. B3aUMOAEWNCTBUS U He sBnseTca OecKoHeYHbIM ANa  3HEprun,
Haxo4sLWMXCA B MHEPLUNOHHOM COCTOSIHMM, T.e. BewecTBoM! Ewle Benukmnn Nerenb 6onee
200 net Hasag ykasbiBan (M), ... UcmuHa ecmb coenadeHue obpasa (modesnu)
u3yyaemozo rpupodHO20 rpoyecca ¢ caMuM 3MuM POUECCOM, HO ¢bopMyria He ecmb
obpa3s! .... UdeanbHass Mmoldesnib msi2omeHusi HeudearsibHa. B Hel Konu4dyecmeeHHoe
cMewusaemcsi C KadecmeeHHbIM, U Mamemamu4yeckasi cuMeosiuka Hadesssiemcs
usuyeckum coloepxxaHuUeM, 4Ymo 8 Hayke Hedornycmumo.... ITO KacaeTCs CY>XOAEHUN O

3akoHe «BceMupHoro taroteHna» HotoToHa. M HUKaknx TanHbIX rpaBUTOHOB, UCKYCCTBEHHO
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BblAYMaHHbIX COBPEMEHHbLIMWU PEenATUBUCTaMU-Pa3PYLUNTENSAMN HE CYLLECTBYET, NO3TOMY
MHOMMMU OECATUNETUAMUN UX (FPaBUTOHOB) 6e3yCcneLLHO OTNaBnNmMBaTh 3a OFPOMHbIE LEHbLIN
He HY)XHO N1Lb MO OL4HOW BECOMOW MPUYMHE, — NX HE CYLLECTBOBANoO (KO PeMKTOBbIX),
HbIHE He CyLLeCTBYET U CyLLecTBOBaTh B OyayLleM He MOXET BOOOLLE, HM Y HAC Ha nnaHeTe
M HM BO Bcen BceneHHon, a paBHO He CyLleCTBYEeT U HUKAKUX rpaBUTALMOHHLIX BOJH,
ABMNAIOWMXCHA YXXE€ 4YMCTOM NPOM3BOLOHOW BblayMKOW. W Oaxe ecnv Mbl BCe BMecCTe
«cbpocmmcsa» n ysenuumm ®oHa Hobenesckux MNMpemut BO MHOrO KpaT, BCE paBHO HUKAKMX
rPaBUTOHOB M BOJH U3 HUX (M Y Tem Bonee npunuBoB 13 3TUX BOJSIH) He nosiBuTcs! A BOT O
«pesynbTartax noucka u Takom ycepaHoOW JTIOBSM rPaBUTOHOB» MOXHO MM paccyXgaTb, HO
TaHO M Ha YPOBHE WX Xe «TaWHbIX PEnsATUBUCTCKUX KITyb6oB», MOCKOSbKY CaM MOMUCK KX
CTOUT OYEHb «AOPOro», a NIASM MOPOYUTb FOSIOBY 3TUMM BblAyMKaMKn 3a CYET 3TUX Xe
noaen 6onblue He HYXHO. K TakoMy ke ypOBHIO rIynocTen crneayeT COOTHECTH pe3ynbTaTbl
«OTS1aBMMBaHUS PESTIMKTOBOIO U3NyYeHus», cneynanbHo «NogroHaeMoro» (BUauMo Kem-To
«CBblle») «BONTHAMWUY AN aMEPUKAHCKUX MCcreaoBaTenen 3a Bce UX «BeCbMa Aoporune
cTapaHus» ele C BPEMEH «Hay4YHOro npeanonoxeHus ob atom» ¢ 1948 roga! [doporo u
JONro, HO «Joxpganucb e ¢ Havyanom XX|I Beka» M MMEHHO Ha «crneumanbHOW
aMepuKaHCKOM BOMHe nogorHanu, ga ewe u u3 camoro Kocmoca», XOTb M OY€Hb
CTapeHbKOro (PernvkToBOro), HO 3aTo nocre gpesHenwero «B3pbiBal» U MMEHHO Takoro,
KOTOPOro n He 6biNo HuMKkorga Boobule. YBaaemMble «Aenblbl OT HAyKM», BOSMHA 3TO Ta
MaTpoccKasi pagocTb, KOTopas «bbETcsa 0 6opT kopabnsa», Hy HET OPYroMr, Bam Xe B NEeCHAX
006 3TOM y>Xe MHOrokpaTHO ckasaHo! YUTo TONbko B KOCMOCE 3a Aonnapbl He Hangelwb U He
novmMaels! He npoLue nm oT 3ToM NONNLENCKON U HACUITbCTBEHHOM METOA0MOMMN «4ero-To
BCE OTNaBnuMBaTb, Ja NepexBaTbiBaTb», NEPENTU HA cornacue C rapMoOHUEN NPUPOAHOro
€eCcTecTBa, MOXeT OHO (ecTecTBO) Bonblue caMmo B MHGOPMAaLMOHHOM corflacum otaacTt, Aa
ewé dero-HMbyab W MOMHTEpPECHee B npugady, Yem MnoMAToe U U30rHyToe A0 Ablp
«OWHLITENHOBCKOE MPOCTPaHCTBO» M3 UM >Xe BbldyMaHHOW BceneHHoOn, kak OCTaTKoB OT

LLIAXNOCKUX B3PbIBHbIX MOCNEACTBUN?

Toxe camoe mMpakobecume n c rpaBUTALMOHHBIMM BOMMHAMW, KOTOPbIX HMKOraa He Obino
BCINeACTBME He CYyLLIeCTBOBaAHNSA CaMUX HOCUTENEN — «TPaBUTOHOBY Ans koro-nmoo. MNMpaega
HaBepHoe 3a gonnapbl CLUA HEMHOXKO Takmx y4ebHbIX «creumanbHbIX KnyOHbIX BOMHY»
MOXHO M BblAyMaTb, HO COBCEM YyTb-4yTb 4SS Npobbl 1 onNpaBAaHMsA OyLWEBHbIX CTEHAHUN
O MyCTOWN TpaTTe HE CBOMX AEHEr, HO TOSMbKO B 3aKPbITbIX aMePUKaHCKMX nabopaTopusix, Kak
BO3MOXHOE MNPeanosiokeHne Ha YpOBHE YCrNoKaMBalWen urpbl U npencraBneHun
nHamBMaamm m3 ocoboro cnmcka! Xanb 4TO AN MOMNHOTBI UFPOBbLIX MNPeaCcTaBNEeHUN

«PybnéBon rpaBuMTauMOHHON BOSIHbI» MOKa €Lé HeT, BUAUMO 3Ta uaes He Jos3pena B
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MeuyTaTenbHbIX Heapax Haweun Akagemum Hayk, HO Mano nv, MOXeT nocrne Toro, Kak
nomeHsoT «buneTol 6aHka Poccnny, KO YCrNOBHbIN LLEHHOCTHO-MEHHOBbLIV aMepPUKAHCKUI
cypporaTt Ha «HacTosLwue» AeHbru, T.e. KasHavyenckne geHexHble 3HaKn rocyaapCTBEHHOIO
BaHka Poccun, TO MOXET U CrydnTCa TakoBOe «A4apOBaHHOE 4yao», npasga He B ouauke
npUpoOOHOro ectecTBa, a B kKabuHeTax pensiTMBUCTOB MO YXe  BbIHY>XAEHHO
AOMNOSTHUTENBHOMY pPaCLLUMPEHHOMY 3aKPbITOMY CMNCKY MECTHbIX MHANBUOOB, HO TOSLKO AN
CBOEN MNpPecCbl U 3aKpbITOro UrpoBOro (phuHaHcoBOro knybHoro kypaxa! Ho He 6Gyaem
OTBNEKATbCSA Ha 3TU «OrPaHUYEHHbIe» 4ydeca, TPeneTHO OXpaHAeMble KOMWUCCUEWN MO

6opbbe ¢ mxe-Haykon!

MpuHyXaeHne BoobLle, Kak 3feMEHT KOCMOMU3NYECKOro npoLuecca, BO3MOXEH TOSbKO
TOr4a, KOrga yxe ynoXunacb KOHCTPyKumMs Oyaywmx AeWCTBUW, Kak MporpaMMHoe
BO3MOXXHOE NoBeAeHME Yepes AeNCTBUSA, HO 1 A5 KaXX40ro BapnaHTa B3auMogencTBms OHO
(NpuHYXaeHune) nposiensaeT cebsa no cBoemy, T.e. CneumnguyHo 4 KOHKPETHOro BapnaHTa
MOOEeNnn B3aUMOOEWCTBUS. JTO OYEeHb BaXHbih dakTt M OH 0cobo WHTEepPeCcHO
npocmaTpuBaeTCcss NMpuM BTOPOM BapuaHTE B3aMMOAEWCTBUS SHEPIrUNA, HaXOOSLLMXCS B
WHEPUMOHHOM UM HEUWHEPLMOHHOM COCTOSHMAX (T.e. B3aMMOOENCTBME BELIHOrO C
HeBeLHbIM) O4HOBPEeMEHHO. To ecTb, noka «Benukoe HW4TO» HE KOHCTPYKTMBHO M HE
obpeno Kakom-nmbo ypoBEHb KOHCTPYKTMBHOMO COBEpLUEHCTBA (POPMbI B CBOEM
LUMBUNN3ALNOHHOM Pa3BUTUN, TO HUKAKOro B3anMOLENCTBMS U COOTBETCTBYIOLLMX ENCTBUN

yepes NpuHyxaeHve (MpUTArnBaTb-OTTanknBaTthb) ObITb 1 HE MOTTIO.

[Apyroe geno, korga KOHCTPYKTUBHOE yroxeHue ansa éyaywmx aencTsum copMmmpoBanoch
B OnpeneneHHyo coBepLleHHyo hopmy. JTro6oe HapyLieHne COCTOSIHUA NOKOSi TaKOBOW
KOHCTPYKLIMUN Yepe3 NPpUHYXAeHue, cpa3y Bbi3blBaeT HE06X0AUMOCTbL BOocCcO3AaBaThb
COCTOsIHMe eé nokos Yyepes AencTeus NPUTArMBaTb-OTTaNKNBaTh,
chopMMpYyHOLMMUCA MeXAY BepLiMHAMU 3TOM KOHKPETHOW (pOpPMbl KOHCTPYKUMUU. A
370 (KaK Mbl y>Ke yTBepAUNNCb paHee) NpUBOANUT K NOSIBIIEHUIO NEPBUYHbIX 3apsiA0B SHEpPrnm
Nno rpaHaM peleTkn TakoBo KOHCTpyKuun B MepHOM MacluTabHOCTU npea-aToMapHOro
YPOBHS 1, B KOHEYHOM UTOre, 0BpSKEHNIO OBLLLEr0 COCTOSIHUSA SHEePrnm Npu TakoBon popme
KOHCTPYKUUN B MHEPLMOHHOE UITM HEUHEPLMOHHOE MOJSIOXEHUE B 3aBUCUMOCTU OT YPOBHS
okTaBbl KonebaHum 3apsgos. Ocobo cnenyeT obpaTuTb BHMMAaHWE Ha TO, YTO BCE 3TO
NPOUCXOANT Ha YPOBHE MNEpPBUYHOM MepHOW MacwTabHocTn, cobnogasa ycrnoBus
MWHMMAIIbHO BO3MOXHOW MEPBUYHON HEOEeNIMMOCTU B rapMOHUW OEUCTBUM U rapMOHUK

dopMbl, Kak BaXHblX W o00sA3aTenbHbIX YCNOBMMA NpoLecca KOHCTPYKTUBHOIO
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LMBUNN3aLMOHHOTO COBEPLUEHCTBOBAHMS (POPMbl, HauyMHasi ¢ Npea-aTOMapHOro YpPOBHS

MEPHOM MacLTabHOCTM 1 ganee UCKPEeTHO Bbille 1 MacluTabHee.

TpebytoTcs npaktudeckne obsAsatenbHble JKCNepUMMeHTarnbHble noaTBepxaeHna? bes
BCSAKMX COMHEHWUIN K TaKOBOMY TPeBOBaHUIO N 3TO MMeeTCH. ATO B YNPOLLEHHOW JOCTYNHON
3KCNepuMeHTanbHoM (opMe MOXHO MNPOCMOTPETb B pearnbHO AEMOHCTPUPYEMbIX
on3myeckmx npoueccax, CBsi3aHHbIX C (popMMpOBaHMEM KpPUCTansfoB B BOLHOW cpefje,
HacbIWEHHOW  onpedeneHHbIM1  nonumepamn  (MHPOPMALMOHHO  HAaCbILLEHHbIMU
nporpaMmmon Byayuwimx Aencteui depes nonumepbl). MeHaa napameTpbl CnocobHoCTen
3Heprnn, Haxoaswencs B HEUMHEPLMOHHOM COCTOSHUW, MOXHO YNpaBnATb npoueccamu
N3MEHEeHUs TEMNOB (ANEHHOCTN) NO HapaLLMBaHWUIO BELLHOro o6bema n opMbl KPUCTaNIoB
BelllecTBa (K NpMMepy BblpallnBaHWe KPUCTanNoB CypbMbl 3aaHHOW (DOPMbI B pearibHOM
COObLITUMHOM BPEMEHMN, KAk npouecca B3aMMOAENCTBUS 3HEPru BTOPOro BapuaHTa, T.e.
BELLHOM0 C HEBELHbIM). YANBUTESNbHbBIN YMO3pUTENbHbIM 3dEKT B NPO3pavyHO BOOHOM
cpefe, LOEMOHCTPUPYHOLWMIA nosiBNeHMe Kak Obl «M3 HUYero» npenenbHO MeNKux
KpucTannoB TeTpaagparnbHon oopMbl, ObICTPO yBENMYMBAIOLMX CBOM pa3mepbl, obpeTtas
B NOCINEACTBME NHbIE KpUCTannuyeckne sagaBsaemble hopmbl 6e3 pykonpunoxenus. Koraa-
TO MOXHO 6b1510 6bl 1 YOUBNATE 3TUM Ha YPOBHE AEMOHCTPaLUN MUCTUKN Unn BonwebcTsa,
HO Y Bbl, He HblHe! 3TOT AOCTYMHbLIN 3KCNEPUMEHT B OENCTBUTEIIbHOCTU AEMOHCTpUpyeT
rnyOvHHbIE TalHbl POXAEHWUS BeLlecTBa, MyCTb JaXe B TakOM YNpOLeHHOW gopme (HO
TakoBas YMNPOLEHHOCTb [OCTyrNHa TOSMIbKO Cenyac, a He HecKornbKo neT Hasaj),
obbAcCHsaOLWNIA npoucrteyeHne CITOXXHENLWero KOCMOOM3NYECKOro npouecca
«MECTOPOXOEHUA» Yero-nmbo, B TOM 4uMCNe, OYEBMAHO YTO M He TONbKO Ha 3emne!
HblHEWHWIA HayYHbIN YpOBEHb pPa3BUTUS reou3nkn 3emnm Mno-npexHemy HeCKOSTbKO
YyNpOLWEHHO (C MaHWakasnbHbIM HacTOM4MBbIM 3abnyxgeHuem) paccmatpuBaeT 3TU
dumsnyeckme npoueccbl 00 0OpasoBaHUM MECTOPOXAEHUM U Oonblue CTPOUT CBOE
MUPOMNOHUMaHWe Ha nereHgax ganékoro NpoLUrioro, B CMbICe Aanékoro oT UCTUHbI! Kak
dopMUpyoTCa BCe MecTopoxaeHus Ha 3emne? [lytem BOMMOWEHUA ynpaBrseMblX
KOCMOM3NYECKMX NPOLLECCOB BTOPOro BapmMaHTa B3aMMog4eNncTBUSA aHeprun, obnagatroLmx
WHEPUNOHHBIMA 1N HEUHEPLMOHHBLIMU COCTOSIHUAMU (BELLHOro C HeBelwHbIM). [Mpouecc
yrnpasrieHns opueHTUpyeT BoMsoLlaemMoe Bcen CBoen 0COBEHHOCTbIO UMEHHO Ha TO, YTO U
Kakoe KOMMIEeKCHOe BewecTBO Heobxoaumo B [aHHOM MecTe co3gaTtb (COTBOPUTB!).
CnyyanHbIX panoHOB MECTOPOXOEHUIN He CyLLEeCcTBYeT, Kaxaoe ns HUx obnagaeT BnonHe
KOHKPETHbIM (PYHKUMOHaNbHbIM HageneHnem (He Ana yOoBNEeTBOPEHUS XULLHUYECKUX
WHTEepecoB nwogen), a npouecc uaet M o cen nopbl, bygetr vatTM wm BNpedb B

«L)enecoobpasHbix MecTax» Ans BOMMOLWEHUSI NPOLLECCOB MO (DOPMUPOBAHMIO NTOKaNbHbIX

50



Makos B.B. «KoHcTpykTusHas Teopus Beeroy. MEPBbIN OMYBMKOBAHHbLIA ®PATMEHT.

MOAenen BELLHO-SHEPreTUYECKOro xapaktepa Ha 3emne, HO noka 6e3 akTUBHOro
co3npaTtenbHOoro yvyactusa Yenoseka u He obrnagarowero BO3MOXHOCTLIO YNpaBnidaTh 3TUM
(Ho 3710 Noka)! [1ns1 Takoro KOCMOMPM3NYECKOro NpoLiecca B JaHHOM MeCTe CHavarna gOfKeH
ChOpMMPOBATLCA  KOHCTPYKT Oyaywmx OencTBuin, UMewWwmn d¢opMy 3Be3[4aToro
AoKaskcuasgpa wnn  TpuaHgasvoasgpa. VMeHHO 4Yepe3 HMX M NpoMcxXoauT BecCb
AanbHenLwnn npouecc ynpaeneHst obpasoBaHMeM BeLLECTBA (4OBEAEHHOIO 4O COCTOSAHUSA
MECTOPOXAEHUS B KOHEYHOM MTOre). B AaHHbIN MOMEHT HET HEOBXOANMOCTU B CY>KAEHUAX

O Aetanuniauum 3TOro rnpouecca.

MmeeTcs cBoqa cneundumka n y TpeTbero BapuvaHTa B3auMOLAEWCTBUA SHEPTNN NMEOLLMX
TONbKO HEVHEPLUUOHHbIE COCTOSHUSA (B3aMMOAENCTBME HEBELLHOIO C HeBeLHbIM). OaHUM
CNOBOM, 41151 SHEPIUA HEMHEPLMOHHOIO COCTOSIHMS B MnpoLieccax B3auMOLAENCTBUA Yepes
NPUHYXXOEHNE eCTb HEKOTOpPble CBON 0COBEeHHOCTU. Kakum o0Bpa3om OHM NpOSBNAOTCS U B

yem?

MOXHO MeHATb napameTpbl, HO MWHUMaNbHO HeOenUMbIX OEeUCTBUMA «NpUTArnBaTbh-
OTTankuBatb» B KOHCTPYKTMBHOM doopmMaTe B SIBHOM Buae (Kak 3TO nposiBnsetrcs B
WHEPLUNOHHOM COCTOSHUM SHEPIUN) YXKe He NPOSBSETCs, a BMECTO 3TOro Ang yaepXaHus
yKa3aHHOro Buaa rapmMoHuMM eCTb 3aMeLLatolmnin NpoLecc N3MeHeHUs (PyHKUMIM 3apsgam,
o6paAaMBLUMMCA MO rpaHAM peleTok. BoT MMeHHO Takum oGpas3om pearupyroT camu
«3apsabl» NepcoHanbHO Ha NPOSIBNIIEMOEe «MPOTUBY HUX MPUHYXOEHWE, NPOTUBOMNOSIOXHO
OPUEHTUPOBAHHOE [OENUCTBUAM MNPUTATMBaAHUA WU OTTankmBaHus. ITO MPUMBOOUT K
N3MeHeHno yHKUNA (NpegHasHayeHus) Bcero obycTpoeHHoro KOHCTpykTa «rapMOHWUU
dopMbI» 4Yepe3 U3MEHEHME KaKUX-TO €ero COCTOSHUA B LeNOM C nocrnegylwmm nx
BNUSHMEM Ha obllee COCTOSHME HEBELLHOW OKpYyXXalolen AOencTBUTENbHOCTU W
nocrie4yoLlero eé BrMsaHUA Ha Kakme-To U3MEeHeHUs B noBefeHuun (NnoTeHumnane) aHeprumn
BOOOLLE B TOM YuCIe, KaK NocrneacTBme, U HaXOASLWNXCA B UHEPLUUOHHOM (MaTepmuanbHOM)
COCTOSHMM, Oyayyunm  BCTPOEHHbIMM B 3Ty Cpedy  9HEpPrum  HEeWHEpPLUMOHHOro
(HemaTepuranbHOro) COCTOsIHUSA, Kak Obl «KaproHHO, HO He Hay4YHO BbIpPa3nTbCs, B cpeay
HeKoero TOHKOro mupa» (NycTb MokKa Tak Afs YynpoLEeHHOro yMO3puUTesibHOro MOAENbHOro
npeacTaBfeHns, HO He UMEKLLEero OTHOLEHUS K NPaBUibHOW NUHIBUCTMKE 06 UCTMHE B
3TOM Bomnpoce). BOT MMEHHO B YNpOLLEHHO-MOLENbHOM BUAE TakK M OCYLLECTBISETCH
ynpaBneHue npoueccamm ObiTusa BewHoro Cyuero, BCTPOEHHOro B cpeay
HeBelwHoro Bcero Cyuiero, 4yepe3s uaMeHeHUs1 3Heprum B HEeMHEPLUMOHHOM COCTOSIHUM
C nocneaywwmMMm  U3MEHEeHMEeM B MNOBEAEHUU  IHEepPrun  UHEepPLUUOHHOro

(MaTepuanbHoro) coctosiHus!
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Bcneoctene  atoro MeHsiotcs  oM3MYECKME  NapaMeTpbl  NPOCTpaHCTBa-BpeMm4,
ynpaBnsloWmne XapakTepUCTUKN  3Heprum-uHdopmMmauumn, obycnaenmBaeTcs nepexon
COCTOSIHUMA 3HEpPrum-BpeMsi B COCTOSIHUSI 3HEPrum-uHopMauum M MHoroe apyroe, 4Tto
CBSA3aHO C ynpaBreHmem ObiITua BewHoro u HesewHoro Bcero Cyuwero. B kadectBe
4YACTHOrO MpuvMepa MOXHO YXe MPUOTKPbITb TauHCTBA CredyloLwero BaXXHOro npotecca,
Kacatowerocsi Xu3Hm Yenoseka. bnarogapsi TakoBon CNOCOBHOCTM B3aMMOOENCTBUS
3HEPrnin B HEMHEPLIMOHHOM COCTOSHUM BOMSOLWAETCS NPOLECC COXPaHEHUSA CNOXHENLINX
CcXeM coeIMHEHNA HENPOHOB ronoBHoro Moasra Yenoseka ans crnyyaes Mx BOCCO34aHUS MO
KaKMM-TO MOSABNSAOLIMMCA NpUYnHaM, Hanpumep ansa obecneyvyeHust B COXpaHeHUN psaa
dyHKUM Moara npu nx nepmoanyeckomMm BHE3arnHOM MCMNOSTHUTENBCKOM y4acTumn 1 npoyee.
OgHMM CcrnoBOM BCE TO CrOXHelNLee ObiTue 3Heprmn B MHEPLMOHHOM U HEMHEPLMOHHOM
COCTOSIHUAX Ham crnegyeT Mno3HaBaTb B [JOCTAaTOMHO KOPOTKME CPOKUM C  y4eToM

BbllUEYKa3aHHbIX TPEX BApMaHTOB NX B3aumogemnctems!

Mpupoaa HeBewHoro Cyllero reHManbLHO NPocTa U rapMOHUYHA, a BCé ocTaribHoe
CTPEeMUTCA K TAaKOBOMY NMpUMepy, Oyayumn noa XeCcTKUM BIUAIOLWMM U yNPaBnAoWmMM

noneyurtenbcrBomM Eé!

Ha nepBbin B3rNag ykasaHHOE KaXeTcs HekKMMm nogobvem MoaenbHOro npencraBreHus
MacLUTaBHbIX BOXEHUI C MaTPELLKaMn, IKO MOAENbHOE YMO3PUTESNIbHOE OPUEHTUPOBAHME
nogobus, HO 9TO HACTONbKO rpyboe NpeacTaBreHne, YTo creayeT Npu3HaTh ero OT4acTu n
OLUMBOYHbIM, T.€. BO3MOXHbIM KaK JULLb €ANHUYHbBIA YaCTHbIN criydan. bnvxe K UCTuHE:
HeBeLlHOe BCTPOEHO B BELUHOE Ha BCEX YPOBHAX €ro MepHOM MaclTabHOCTM 4epes3 ux
rapMoHU4YHOE B3aMMOMNPOHNKHOBEHME. 3710 B3aMMOMNPOHNKHOBEHME HarnsiaHo
npocmaTpuBaeTcs Ha BCEX aTanax KOHCTPYKTUBHOIO LMBMNN3ALNOHHOIO
COBEPLUEHCTBOBAHMA rapMOHMM POPMbl SHEPreTUYECKMX PELLETOK OT AoAeKasapanbHOro
TeTpasgpa OO0 AogekasgpanbHOM cdepbl M 3TO NPOAEMOHCTPUPOBAHO BO BCEX HaMu
npencraBneHHbIX mogensax. BewHoe Cyulee HaxoauTcs B CTPyKTypax HesewjHoro, kak
pblba B BOAE v Takxke Kak pbiba, BewHoe Cyliee «BOAy» HE NbET, HO COCYLLECTBYET C HEN

N B Hen! DTO BCE xapakTepuayeT BaXKHYH0 YaCTb CNOCOBHOCTEN 3Heprmi!

OTO Mbl BCE roBOpUNM O CMOCOBHOCTSAX SHEpPrnm, a He 006 3SHeprMm M3 npoLunoro eé
YNPOLEHHOIO  KONMMMYECTBEHHOrO  BOCMPUATUSA, KaK MHCTPYMEHTa  OrpaHWYeHHOro
KONMYECTBEHHOIO N3MEPEHUS KAaKOW-TO CBEepLUEHHON paboTbl B npouecce ObiTnsa Bcero
Cyuwero. Y atoro Habopa cnocobHOCTEN SHEPTMM OYEBUAHO MMEETCH Kakas-TO pearbHas
«LEHHOCTb», KOTOPYO HEOBXOOUMO, MOXHO U HYXXHO KakumM-TO 06pa3om M3MepUTb, OHa He

MOXeT OblTb HE «LUEHHON» T.e. NPUYMHA A0IMKHA ObiTb LIeHHO copa3mMepHa nocreayLlemMy
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AENCTBU1IO, Y KOTOPOro B CBOK ovepeb AO0SMKHA MMETbCS BrOSMHe onpederiéHHas MepHas
«UEHHOCTbY», T.e. HeKas BblpaxXeHHas Mofe3HOCTb CO3MAAaTenbHOro Xapakrepa B CyTU U
CYyLLHOCTN BbITUS peanbHoro Mmnpa, B TOM YMCHE U KONUYECTBEHHO BblpaXKeHHas, Befb 3TO
yXXe COTBOpPeHHbIn Mup He npuaymaHHbIi §ObMU U PYKOMPUIIOXKEHHO UMW  He
chopMUpPOBaHHbIN, TeM 6onee OH yXe He SBMAeTCS «PenATUBUCTCKUM (POPMYMbHbIM U

MCKYCCTBEHHO MOAJTOXKHbIM» .

MamATyst 0 nepBoM TanHOM KItouuKe no3HaHus J1lao-Li3bl, TakoBas onpeaenéHHas mepHas
LLeHHOCTb 00s13aTenbHO A0JKHA ObITb CBA3aHa C HauBbICcLWeN (hOpMON BONJIOLLEHUN
yepe3 KocModu3nyeckue npoueccbl, obpsikeHue KOTOpbIX €CTb cama TBopeLKas

fBb: T.e. «fABneHue Cyuero u3 bBbiTus, a Bbitue us Heb6bitna». Bot ato u ectb Uenb

Mepbl LEHHOCTEeN UCTUHHbIX BO BceneHHown!

A Kak Xe OblTb C «NPUHYXOEHMEM» MOCIE CY>XAEHUA O TaKOBbIX BCEBbILLHMX TBOPELIKMX
Lensax u uX MEPHOM LLEHHOCTU, O KOTOPOM Mbl BEMU CY>KAEHMUS KO SABNEHUN BbIHY>XAEHHOIO
Xapakrepa, OHO «MONE3HO» UMW HET, N KaK OHO CNPATanNoChb OT Hallero no3HaHus? Ero 4to
HEeoBX0OMMO KaK-TO «BblYMTbIBaTb» U3 CBEPLUEHHOWN «LEHHOW MOSIE3HOCTU» WUIN MOXET
OblTb NpUHYXAeHne B obliem cobOpHOM MnaHe OT BCEX CMOCOBHOCTEN SHEPIrUM TakK Xe
BeCbMa «Mofie3Ho», LEHHO U ob6s3aTenbHO nNpu OpMUPOBAHUM KaKUX-TO AENCTBUA B
npouecce cBeplleHUst (PMU3MYECKMX MPOLIECCOB C Y4YaCcTUEM 3TUX IHEPTUA U BCEX WX

CNOCOBHOCTEN, Kak HeKad MOKa HEyYTEHHas HaMK pasBMBatoLLLaa CTUMYNSaUNA?

A MOXeT OHO (NpUHYXOeHue) cnpsATanocb Yepes MOCTOAHCTBO CyMMbl aHeprum Mupa?
Cymma xuBowm wn MEPTBOM 3HEprumM Bcerga pasHbl ... (Knayauyc)! TNpubbinb
noTeHUManoHOMW 3Heprun Bcerga paBHa yObINM KUMHETUYECKOW... N Npovee u npoyee, He
Oyaem neperpyxaTb Cy>XAeHUS aBHO «M3BECTHbIMU» 3aTEPTbIMU HAYYHbIMW NOCTynaTtaMu
N MPUBbIYHBIMUK OnpegeneHnaMu 13 npownoro. M Beab Kaxabli U3 HAX U BMECTE OHU BCe,
— OTO COBEpLUEHHO CcrpaseanuBble ANA TOro MpOLWSIoro BPEMEHU YMO3aKi4YeHUs
N3BECTHENLLMX MYyApPeLOB M3 cpepbl PUNKN (TEPMOANHAMUKNA B TOM YMcne) NpeablayLwmx
ctonetun! IMEHHO TaK, M 3TOT NMPOLECC U3MEHEHUS, T.e. Nepexoaa COCTOSHUA Kak Obl
obwenpun3aHaHHO 0Bo3Havanca u nNnoHMmarcs, Kak ceepliaemas paborta. BoT rge kpoetcs
OrPaHMYEHHOCTb BOCMPUATUS 3HEpPruu, TONMbKO KaK KOSIMYECTBEHHO BblpaXXEeHHOW

cBepLéHHoM paboTbl!

Kak MHOro y4€HbIx NpoLLSIoro roBOPUIIM O TaKOBOW KpanHe orpaHUYeHHON «Nosie3HOCTUY, a
NMONE3HOCTb X CYXOAeHWUn Bblna NHTYMTUBHO YacTo PSAAOM C UCTMHOW K noaTankueana cam

npouecc No3HaHunA, HaxogAacCb BOOJb 0004MHbI MO nyTN Hay4YHOro npogBmMXeHuaA, HO rae-T1o
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psgom, a He BMmecte! OpHako HEYTO HeKkum OoTArYarwuMm rpy3omM  MeLlano
(NMpuTOpMaxnBano) UM B TakOBOM MO3HABaTENbHOM MPOABMXEHUW, — BCE CYXAEHUS (1
COOTBETCTBYKOLLUME BbIBOAbI) BENUCb C MO3vuMn B 6e3ycrioBHOM Heob6XxoauMocTu
oba3aTenbHOro oLlylleHnss Bcero Habniogaemoro (Mccrnegyemoro), Bcerga nposiBnsAs
noTpebHOCTb NoLynaTtb U U3MepUTL (NagHO XOTb He Bceraa TpeboBanoch eLLé 1 NoHxaTb)
B KaKMUX-TO UMM XXe NPUAYMaHHbIX YCITOBHbIX MEPHbIX eanHuuax (He 3abbiBasi yBEKOBEUNTb
cebsi 1 MMsi CBOE Yepe3 TakoBble «COBEPLUEHHO TOYHbIE €AWHWLbI U3MEPEHUs»), T.e.
Mydpeubl YBEPEHHO CTOANM Ha MO3UUMSX OrpPaHUYEHHbIX BO3MOXHOCTEW TOJSIbKO

HabnogaemMoro ypoBHs MEPHOM MacLUTabHOCTM Tak Ha3biBaeMoro MaTepuansHoro Mupa.

MoaTomy cregyeT corfalaTtbCsi C TeM, YTO OHM ObINM HEBMHHbI SIKO AEeTU CO BCEN WX
AYLEBHOWM YMCTOTOM B CBOMX TaKUX K€ HAMBHbLIX HAYYHbIX HAMEPEHUSIX MO3HaTb TOSbKO
«oLlyLiaeMyo» (MMeemyt) MU UCTUHY, T.e. TONbKO MPU3HABaAEMY YaCTUYKy OT BCeW

peanbHOW UCTUHBI OKpYXXatloLLero x npupogHoro ecrtecrtaal

Moyemy e paHee Tak BOAWSIO MO «KPYry MO3HaHWUsI», HE OTMycKas B CTOPOHy 6Gonee
OesrpaHnyHbIX  pamMok  ObpeTeHus  peanbHOWM  UCTUHbLI, TOMBKO NX  UK3-3a
MaTtepmanmucTnieckoro 6asmca orpaHM4YeHHOro MMPOBOCNPUATUS U MUPOMOHUMAHMUS BCETO
okpyxatowero MwuposgaHna? MoxeT ObiTb KU3-3a «HACUIbHO BMEHEHHOrO W3BHE
mMaTtepuanmaMma» u He Obino BO3MOXHOCTM 060oMTUCL 6e3 «0bs3aTenbLCTB B COXPaHEHUM
3TON CaMOW «8bI4UCIAEMOU CYyMMBbI ....9Hepauly», KOTOPOWN B pearilbHOCTN MOXET M He BbIno
BOBCE, KTO €€ 3HaeT M Kak €€ BO3MOXHO 6bino Obl peanbHO M3MepuTb BoobLe (He
NpYHMMas BO BHUMaHWE MONbITKM 1 NO Cen AeHb pa3nnyHoro poga 6nyagHbIx nocaratenscTs
CO CTOPOHbI 6E3yMHbIX pacyeTYNKOB-PENSATUBUCTOB, KOTOPbIM BCE pPaBHO YTO cyMTaTb 3a
AeHbrn, Nnwb 6bl He BbINI0 BO3MOXHOCTU NPOBEPUTL peldynbTaTbl UX pacyeToB)? A MOXeT
ObITb B COXpPaHEHUN 3TON «KCYMMBbI ...9Hepaul» N HEOBXOANMOCTU-TO HAKAKOMW HET, a CaMOoWn
[Mporpammon UMBUIM3AUUOHHOIO pa3BuTnA Mupa npegyCMOTPEHO HEeYTOo WHOe, He
CBSI3aHHOE C COXPaHEeHNeM TON CaMOW HAaUBHO BblAYMAHHOW «CyMMbI ...9Hepaul» BOobLLE,
a B CrneacTBMe 3TOro AaXe U «3HTponusa camon BceneHHom» n BCE, YTO C 9TUM CBA3AHO, —
NPOCTO HamBHas (rnyboko 3agymMaHHasi U nykaeas) Bblgymka? MoxeT ObiTb BECb npoLecc
BHeMaclTabHoro (ans Hawux npeactaBfeHuin, No3ToMy U OECKOHEYHOro no TOW Xe
NpuyYMHe) UMBUNN3ALNOHHOIO pa3sutusa BceneHHoM n Bcex €€ CyObeKTHO-OOBEKTHbIX
91IEMEHTOB, — 3TO MMEHHO TaKOW MOCTOSHHO pa3BMBAOLLMACA MPOLIECC, NPU KOTOPOM
TpaTTa HEKOM HEOXBATHOM HaMU U HaLIUM MpeacTaBfieHNEM «3HEepPreTUYeCcKoOn LLeHHOCTU»
HeunsbexHa n obsasatenbHa, 6onee Toro npegycMoTpeHa camon BceneHHon mn aTa TpaTTa

€CTb Ta camad OTBEAEHHAA NN «403BONEHHas nporpamMmmMmHasa ULeHHOCTb», KOTOpad CBA3aHa
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C NepexoaoM SHEPIrUin U3 OOHOIO CBOErO COCTOSIHUS B MHOE, SIKO MPOLIECC pearnbHO «LEHHbIN
N UCTMHHO OLEHMBAEeMbI» C onpeaeneHHon ob6s3aTenbHOM TpaTTOM 4acTu 3HEprum,
NpeaCcTaBNSAWMNIA CaMOK WUCTUHHYH LEHHOCTHYH CyTb LMBUIN3ALMOHHOIO pPa3BUTUS
COCTOSIHUSI SHEPrMA, N MMEHHO 3Ta «UEHHOCTb» €CTb [MNaBHAA He 3ps 3aTpayeHHas
«co3upaaTeribHas Mones3HoCcTb», C MOMOLLBID KOTOPOM YTO-TO U OLEHMBAETCA B paMKax
3aBepLueHHOn LenecoobpasHocT (YCMOBHO BblpalleHHble 3EpHa WM COBEPLUEHHbIE
nnoabl UMBUIIM3ALMOHHOIO Mpolecca), ko Hekuh 6asnc Ons BblpaXXeHUsi OCHOBHbIX
napamMeTpoB rapMOHNYHO OPUEHTMPOBAHHOM «METOL4OMNOMMN LEHHOCTN caMon BceneHHony
6e3 BCAKOro orpaHN4YeHHOro MHEHUS O CBEPLUEHUN KKAKOMW-TO YCIOBHOW paboTbi» 1 YK TEM
bonee wu3MepaemMon B KaKMX-TO TaM WCKYCCTBEHHO HagyMaHHbIX W  U3NYECKU
HeNpUBA3aHHbIX K peanbHOCTU mpKoynsx (kr-m?/c? = H-m = BT-C ... U T.4. epecn) n npovmx
BblAyMKaxX O nepeTackmBaHuMM 4ero-To B KUIorpaMmax Ha Kakme-TO pacCTosHUsS B MeTpax,
YMYAPSSICb NPU 3TOM Ha X0o4y eLlé namepsaTb 0683aTeNbHOCTb B U3BMEHEHUN TemMNepaTypbl
nepeTackMBaeMoro 1 «nepetackmpartensi» ¢ «0bs3atenbHbIM y4acTUeM CKOpPOCTU CBEeTay
Aaxe N B YCNOBMSX MNOJSIHbIX NMOTEMOK (Kak B AEWCTBUTENbHOCTW BCEro NULb MOTOKa
OTOHOB 6€3 BCHAKOro yKauMBaHUS KOro-nnmbo npuv ABMXKEHUMM MO «HECYLLECTBYHOLLUM
BOMHaM He CyLLECTBYIOLLEN BOSTHOBOW TEOpPUM»), 4O CEWN Mopbl MyTasiCb B NOHUMaHUN YTO

3TO €CTb Ha caMOM Jerne U Ans 4Yero 310 Bcé?

To ecTb UCTUHHAA METOAONONMSA LIEHHOCTU B MacluTabax Bcen BeceneHHom cBsi3aHa MMEHHO
¢ obs13aTenbHbIM NPOLECCOM Y4acTUs U TPaTTbl HEKOM «3HEPreTUYEeCKON LIEHHOCTMY, Kak
€OWHCTBEHHOM ©a3ncHOM OCHOBbI BO BCEW CO3MAalolen Mone3HoCcTu, pearbHO
BblpakaroLlen 3TMM COCTOSHUA U YpoBeHb «LinBnnusaumoHHom 3penoctm», B TOM Ynucne u
YPOBHSA COBEpLUEHCTBA €€ noBeaeHus (Kak anemMeHTa NOCTOSAHHO COBEpPLUEHCTBYHOLLErocs
ynpaBnsemMoro noTeHumarna) u KonuyecTtBa 3Heprun (Kak ynpaBngemMoro rnpolecca
KONIMYeCTBEHHOM LienecoodbpasHocTu). A Mbl MPOCTO Ha NPOCTO NOKa eLlé He COBCEM AO0LUN
YPOBHEM CBOEr0 HbIHELLUHEro NO3HaHUs 4O BbICOKOrO YPOBHS OCO3HAHWUS 3TOr0 BaXXHOrO
dakTta HEeOoTLEMNEMOCTM B LENecoobpasHOCTU KakK TaKOBOM 4Yepe3 KOHKPETHO WU
o6a3aTenNbHO 3aTpayvnBaeMyt0 3HEPreTUYECKyo LLEHHOCTb ANd TOro, YTobbl U3 «HEDBLITUS
4eMy-TO 0BPSAANTBCA U CTaTbCSA B BELLLHOM UM HEBELLHOM COCTOSIHUKM BbITnA», oTpaboTas
(He ynpoOLLEHHO MCMOSIHMB KaKylo-TO paboTy, a B CMbIC/E BbINOSIHMB CBOE MPOrpamMmMHoe
PyHKUMOHANbHOE HaJeneHne u KOHEYHO Xe He 4epe3 KakMe-TO [KOyrnu) CBOH
oba3aTenbHyl0  OYHKUMOHAmNbHYIO MOMEe3HOCTb, a Janee BHOBb 0O0epHyTbCs B
3HepreTnyeckoe HeBbITUE, He OCTaBNASA KaKMX-NTMOO OTXOXUX NOCNEACTBUI (B J)KOYIIAX UK

4yeM-TO eLL€) Ansa nocnenyLmx npoueccoB obpskeHnsa B GbiTne Ha 6onee coBepLIEHHOM
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YPOBHE CBOEr0 Xe pasBuTus, HO B Byayllem (C NOMHOW rapaHTuen un yxe 6e3 Tex cambix

mpxoynen).

MMeHHO B TakoBOM cmbicrie M dmnocodckas kateropmsi ©eCKOHEYHOCTU HauvMHaeT
obpeTaTb CBOK pasyMHYH 1 UCTUHHO NOHUMAaEMYIO LienecoobpasHoCTb, 1 cnupaneobpasmve
UM OUCKPETHOCTb AUHAMUYECKNX NPOLECCOB PasBUTUS Yero-nnbo, n MHoroe apyroe, 4To
paHee B hnnocoun HOCKUMIO XapakTep pasMbITOM HeonpeaeneHHOCTN U AeKnapaTUBHO-
paccyouTernbHOW YHbBINION 3aTXSIOCTM Yepes3 MNPUKAsHY T.e. «HEXMBYHO» AUKTATOPCKYH

OTOPBAHHOCTb OT BbITUA OKpPYXKatoLLLEN OENCTBUTESNbHON peanbHOCTH.

PasymeHHble N3MbILNEHNA MNPUBOAAT HAac K HeobpaTMMoMmy BbIBOAY M AOCTaTOYHOM
HeobXoQMMOCTM B TOM, YTO HaAcTanm MMEHHO TOT CaMblll COOLITUMHBLIN MOMEHT, Koraa
nonycTusio n o6bLEKTUBHO CTano AOCTYMHbIM Bblpa3uTb uMae o0 apMMpPOBaHHOM 4acTu
Bektopa LUenn Bcex pguHamumyeckux ynpasndemMblx npoueccoB LiMBMNM3aunoHHOro

Pa3Butua BceneHHoN, a UMEHHO:

OvuHamunyeckun Kocmodumanvyeckum npouecc LmBMNM3aumoHHOro pasBuTUA
BceneHHoW, — 3TO npouecc perysimpyemMoun TpaTTbl «K3HEPreTU4eCcKon LLeHHOCTU» No
ANCKPETHOMY pa3BuTUIO COCTOSIHUM ynpaBneHus LuBnnusaunmoHHoro
COBepLUEeHCTBOBaHUA rapMoHun 6biTMA B LleneBbix pamkax PasymeHHOW 3penoctu

BceneHHom B ycnoBusix E€ coBepLueHCTBYHOLENCA rapMOHUN (POPMbI.

OH nponcxoguT Ha BCEX YPOBHAX MEPHOM MACLUTAaBHOCTM OT MUHUMANbHO HEeAENUMbIX 4O
ypoBHA mMacwTabHocTn 6biTus BCen BeceneHHon B E€ maTtepmanbHOM 1 HemaTepuanbHOM
BOMMOLLEHMM Yepe3 BbITe 3Heprui B UX MHEPLUOHHOM U HEMHEPLIMOHHOM COCTOSIHUSX,
YPOBHSI COBepLUEHCTBA WX NoBedeHWs (ynpaBndemoro noTeHuuana) u perynupyemom
AOCTaTOYHOCTU B KONMUYECTBE SHeprun (nokarbHO CyMMapHbIX 3apsgoB, Kak Ha
nnaHeTapHOM, ranakTM4yeckoMm, Tak U Mexranaktniyeckom ypoBHAX)! Hawa BceneHHas
KOHCTPYKTUBHO OOyCTpoeHa TakmMm 4ydecHbiM ynpaBnsemMbiM 006pa3oM, MpuM KOTOPOM
npouecc  «npou3BoAcTBa  UenecoobpasHoOro  Konuyectsa  3Heprum»  (3apsgos)
OCYLLECTBNAETCA MOCTOSAHHO Ha BCeX CYyObEKTHO-OOBEKTHLIX YPOBHAX  MEPHOM
MacLUTabHOCTN, perynmpys 3HEepreTMyYeckyto NIOTHOCTb FAPMOHUN COBMECTHOMO ObITUS
WHEPLUMOHHBIX N HEMHEPLIMOHHBLIX COCTOSAHUI 3HEPTnK, NpuaaBas yrnpasnsemMoe COCTOsAHME
«UEHHOCTHOW 3aHepreTU4ecKkon TpaTTbl» 4Yepe3 MX nosedeHue (TpatTa 3HepreTuyeckux
noTeHuManoB), B TOM 4ucrie n popMmpoBaHMe KONMUYecTBa UM COBEPLUEHCTBYIOLLErOCS
KayecTBa BELLECTBA, YNIOXEHNS ero B pa3BMBaloLLMECS KOHCTPYKTUBHbIE LienecoobpasHbie

00BbEeKTHO-CYyObeKTHbIE (POpMbI (3Be3abl, NnaHeTbl U cobopbl U3 HUX), nepepabaTtbiBas
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yHKUMOHANbHO OTpaboTaHHOE BeLwecTBO 060N KOHCTPYKTMBHOW MaclwTabHOCTU B
HOBble 3HepreTMyeckme COCTOSIHWUS ANst MX nocrneayouiero 6e30TXogHOro NpUMeEHeHUs B
pasnnyHbix bopMax Mx AanbHenwero 6biTUSA, COXpaHss SHEePreTUYEeCcKyo A0CTaTOYHOCTb

Ha YpOBHE CAEPKMBAeMOW LienecoobpasHOCTH.

MIMEHHO C YypOBHA 3TOM HOBOW LIEHHOCTHO-3HEpreTM4eckon MeToLONorMm no3HaHuA
BceneHHon ctaHoBuTcs 6onee 0BbACHMMOW M MOHATHOM FMNyOMHHAA HEOBGXOANUMOCTb U
HEen3bEeXXHOCTb B  ranakTU4eCKOM KOHCTPYKTMBHOM  YIIOXEHUM nfaHeT W 3Be3f,
06a3aTEeNbHOCTN B HANUYMK NPU KaXdoW ranakTvke KBa3apoB, MarHUTapoB U NynbCcapoB U
HageneHnss UnX COBEPLUEHHO  KOHKPETHbIM  co3upaTeribHbIM  KOCMOMU3MYECKUM
PYHKUMOHASbHbIM MPOLEeCCOM, POPMUPOBAHUSA MEXrariakTUYeCKUX YIOXeHUN, NPpUHLUMMNOB
ynpaBneHns uX KOHCTPYKTUBHOIO COBEPLUEHCTBOBaHUS OPMbI, YAepXaHus Wux oT
BHYTPEHHUX KatacTpod (B OTNMYME OT BblAYMaHHbIX paspyLUUTErNbHbIX CTPALUUIIOK CO
CTOPOHbI HbIHELIHEN KOCMOMOrMn) M MHOroe Apyroe, YTO WUCKIYaeT B AaribHenwem
HeOOXOAMMOCTb COXpPaHEeHUA WM  MOAAEPXKKM BCEX MpedLllecTBYOWMX «HaY4YHbIX
UIM30PHBLIX  BblAyMOK» O  BceneHckux B3pbiBax npu eé  opMUpoBaHUN,
«pasberatoLienca» BceneHHon 1 MHOroMm pyrom, 0 Yém He xoTenocb 6bl BCMOMUHATL He
TONbKO B Cen yac, HoO u B Byayuwem Toxe! Bo BceneHHon HeT mycopa, BeCb Mycop U
HaurpaHHasi TparMyHoCTb B ronioBax GOMNbLUMHCTBA HbIHELUHUX YYEHbIX, A0 Cen Mnopbl C
MaHuakanbHbIM ycepamem NpoaoSiKalLWwmMx oTcTanmBatb CybGbekTMBHOe GesymctBo OTO

OWHLWITENHa, ero npogoskaTenen n npovmx 3abnyxaeHui npoLsioro CToneTus.

BceneHHasa nHTepecHee 1 myapee, YeM OrpaHUYEHHOCTb MPOLUSbIX U HbIHELUHUX HAaY4YHbIX
NPeanosioKeHNn O €€ KOHCTPYKTMBHOM  yLIeMIieHHOM o6yCTponcTBe, BCEX 3ITUX
npeablaywmnx TeopeTUHECcKUX BblAyMOK MOCHEAHUX CTONETUN, ONMPalLMXCS Ha cTapoe
napasuTtupyowiee MUPOMNOHUMaHWE JIOAEN U YKOPEHMBLUEECA B WX MWUPOBO33PEHUU
paspyLuatoLlee Hacunue Hag BCeEM NPUPOLHbIM €CTECTBOM, UCKITOYatoLWmMM nobor B3rnag
WCTUHHOIO  MOMEYMTENbCTBYIOLLEro  CO3MAAHWS  Hag  OKpyXawwen  peanbHOu
AENCTBUTENBHOCTBEID. COBEPLUEHHO HE CMOXHO noacyuTath YAENbHYH MNMOTHOCTb
arneKTpoHa XoTa Obl Ans npumMepa M oHa okasbiBaetca pasHa 10 000 ToHH/cm3. 3TO
HEBEPOSATHO AS1I1 YMO3PUTESIbHOIMO MPEeACTaBIIEHUsl, HO Kakasi 3HepretMyeckasi MoLlb
BMNOXeHa B CaM KOHCTPYKT anektpoHa! BoT Takas oHa moliHasi no cBOemy noTeHumany
npupogHasa aHepreTudeckasi NpocToTa, He HaMu co3gaBaemMas, @ 3Ha4YuT 1 HE HaMW JOITKHa
ObITb NOTPEOUTENBLCKN «paspyLuaemasn»! Jlioan noka ovyeHb cnabo 0CO3HAKT MbICITb O TOM,
YTO Yepes3 CBOK paspyLUMTENbHYIO NOTPEOUTENbCKYH an4yHOCTb OHM NMPOCTO 6e33aLlMTHbI

npen TeM Xe OoKpyxakLwnm nx npupogHbiM eCTeCTBOM U cosuagaTenbHON MOLLbIO, KOTOpad
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HECOMHEHHO NOBGeanT BCe WX XULLHWYECKME MNOTpebuTenbCKMe YCTPEMIIEHUNA, U €Crnu
noTpebyeTcs, TO 1 Yepes MOSMHY UX NUKBMAAUMIo, ecnn aTto byaeTt uenecoobpasHo Ans
Hawen nnaHeTtbll! O6 3TOM He cTouT 3abbiBaTb, a HEOOXOAMMO HavYuHaTb TakoBOe
oco3HaBaTtb! Mbl He Moxem ObiTb «3aBoeBaTenaMu» nNpupoabl, a BOT MNPOSABNATb
YyCTPEMMEHMUS K MONeYnTEeNbCKOMY 3a00TNMBOMY COXUTUIO C HELD, — 3TO Haw yaen! Ho kak

Mbl HbIHE Oalieky OT 3TOro.

[Mo3TOMY TO HaMm U CNOXHO BOCNPUHUMATL ryBUHHOE NOHATME 06 SHEepruun, Kak He TONbKO
O KONMMYECTBEHHON MEpPE N HEKOW BO3MOXHOCTM B OrPaHUYE€HHOM OLIEHKE CBEPLLEHUSA KaKON-
TO YNPOLEHHOM paboThl, @ Kak O LUMPOKOM CMEKTPE IHEPreTUYECKNX CrnocobHOCTEN BCeraa
ObITb BaXXHbIM LIEHHENLUMM NOCTPOUTESbHBIM 3M1IEMEHTOM (MPOCTbIM UMW CROXEHHbLIM, HO
o6a3aTenbHbIM, KO UICTUHHOE NEPBOPOANE NO BTOPOMY TaHOMY Krntoumky Jlao-L|3bl, 0 Hem
Heckonbko noa3xe) ans Bcero Cyulero, COOTBETCTBEHHO BCerga nNpUHMMasi akTUBHYHO
co3npaTenbHyl0 MOMEe3Hy MO3uLMIo, y4acTByss M 0bOpskasiCb BCAKMA pa3 B Takue
noTpebHble NporpaMMHble (POPMbI Y COCTOSIHUS N3 QHEPTUIN, KOTOPbIE Ha KaXX4OM OTAESIbHO
BblpaXX€HHOM JMCKPETHOM 3Tane LUMBMIM3auMOHHOro pa3BuTus TpebyeTca camo i LeneBon
NMones3Hom co3naaTenbHOM CYTbio COBBLITUAHOrO NoKanbHOro npouecca B obwen mogenu
ObiTna Becero Cywero, 6yayyun B MeHbLIEN UM BOnbLUEN CTENEHU LEHHbIM OCHOBaHWEM
WUCTUHHOIO pearnibHO npoucTekarowero obiTua (Man 30M0THUK, Aa Bcerga gOpor B CBOM

HY>KHbI COBLITUAHBIN MOMEHT TakTa BpeMeHu)!

He B aTOM nu 3aknoyaeTca rnaBHas owmnbka Bcex HalmnxX nNpeabloylnx BMEHEHHbIX HaM
«MO3TaNHO LUMBUIM3ALMOHHBLIX 3a0My>XOeHWU», MOMOXMBLLMX B OCHOBE BCEX NMPeablayLLmX
WHTEPBEHTCKMX METOOOSIOMMIN  LIEHHOCTM — «LUEHHOCTb paspylualolero Hacunms»
OyKBanbHO BO BCEM, K YeMy Obl Mbl TONbKO HE MPUKOCHYNUCL, Aa eLE U NbITanuncb BCE 3TO
«Hay4HO» onpasgaTb (OT NPUPOAHOro ecTecTBa B HEOHXOOUMOCTU rereMoHUn, Hacunus n
BOWH, 00 «B3pbIBHOM nctopum obpasoBaHnsa BceneHHon»)? B gaHHbIA MOMEHT He Xo4eTcs
oTBNeKaTbCsl Ha PUIIOCOMCKYIO CyTb TaKOBbIX NPOLUMbIX 3abnyalwnx CyXOeHUn, aTomy
cneposano 6bl 0OTBECTU OTAENbHOE HanpaBneHne nccnegoBaHust, NOCKOSbKY MPUYNUHHOCTD

TaKoOBOMY CYyXOEHNIKO NMeeTCA N KpoeTCA MMEHHO B CYTU BbllLE€ CKa3aHHOrO.

Ho ™Mbl nonpoGyem npoAomKMTb BECTW HaluM Tekylue CyxXOeHus Kak-Hmbyab 6e3
00513aTenbCTB B COXPAHEHUM 3TOM CaMOW «HeornpedesieHHoU. . ...CyMMbI 3Hepaud...». N Tak
«CYMMbI...» HET, a LEHHOCTb 3HEeprMn BO BCEM CMEKTpe pPaCCMOTPEHHbLIX HaMU
CnocoBbHOCTEN eCTb U OHa [OMKHa ObITb M MEPHOW, U OCHOBOMOSOXE HHOW, U obnagaTb
LEHHOCTHbIMM MoKasaTensamu B CBOen NOTPeEOHON AOCTAaTOYHOCTU B MEPHbIX MacluTabax

Bcen BceneHHon, 0cobeHHO B NMpoLeccax ObpsiKEHUS YacTn SHEPrum B LienecoodbpasHbie
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CbOprI BewlectBa M HanoJIHeEHUA MMW B perynmpyeMomMm [OoCTaTke CaMO JIOHO BCEN

BceneHuon!

MmeHHO ¢ aTmx ynpasnsawowmux nosnumm «LleHHocTHoro BceneHckoro LleHTpanuama
OTCTpamMBaeTCA OCHOBHOM METOAOSIOrMYEeCKU LEHHOCTHbIN Ba3uc ans Bcex LimBunusauyun
PasymeHHOM opueHTaummn! TakoBOe rormyeckoe OTBfleYeHMe MnonycTurio Ham C
YBEPEHHOCTbIO 3a8BUTb O TOM, YTO (PM3MKa 3TO He TOSMbKO Hekasi OTBMEeYeHHas 4YacTb
dyHOaMeHTanbHOM Haykn, a 3TO eCTb 3Ha4YMMas YacTb BaXHeNLero oparMeHTa n3 Hallero
obwero nosHaHus, Ha 6ase KOTOPOro CTPOUTCA WCTUHHOE MMUPOMOHUMaHue O
«CoTtBopeHHOM Mwupey», kak BceneHckom MwuposgaHun. N kakoBon 06e30TBETCTBEHHO-
paspywmtensHon dusnka Obina B MNPOLWSIOM, TakOBbIM YPOBEHb LIMBUAM3ALMOHHOIO
pas3BuTUS N OblST OCHOBOMOMOXEH BO BCKO CYyTb OCO3HABAEMOro NN HE NOHUMaeMOro bbITUS
nogen. Bot Tenepb BepHEMCA K CyTW onpefeneHusi, YTO eCTb 3Heprus (He TOrbKO

anekTpuyeckasi, a BooOLLe Kak TakoBas).

OHeprma 3To0 — LIEHHOCTHO Bblpa)XXeHHasi cnocobHocTb Cyllero B CONpoBOXAEHUM
JNIOKarnbHOro UM BCEMEeCTHOro nepexoaa u3 COCToOAHUSA HEMEpPHOro CBoOero HeobITUs
B uUenecoo6pa3Hoe ObiTMe MepHOM MacwTabHoOCTM B 3aBUCUMOCTU OT
HEeUHEPLUUOHHOTO USIN  WMHEPUUOHHOrO CBOMX COCTOSIHUM, onpenensitowmx
nocneaylolyo HemaTepuanbHyr (HeBeLHY) WU MaTepuanbHyr (BeLHYIo)
c¢popmy cBoero KOHCTPYKTUBHOIO BOMJIOLLEHUS B Cpeaie OKpYKaroLero NpuHy>XaeHus
M ABNATb COO00I0 0OpsiXkeHMe 3apsaaa SHEePrM1 N KONMMYeCcTBO e€ NoBeAeHUsA, BbipaXkas
3TUM CyTb (PYHKLUMOHANbHOro HagerieHMsA U COXpaHeHUsi BCeX BUAOB rapMOHUMN
yepes3 AeUCTBUS NPUTArMBaTbL-OTTaNKMBaTb B nNpeAenax o6peTeHHbIX paMOK CBOero

dHepreTn4ecKoro noteHuyumana m Mmacchbl.

[na 3sHeprun B MX MHEPUMOHHOM COCTOSIHUM KONWYECTBO €€ MnoBeJeHust eCTb Macca

BelllecTBa, B KOTOPOe OHa 1 obpsaaunack. M3 aToro cnegyert, yto:

Macca BewecTBa — 3TO eCTb KOJIM4ECTBO NnoBeaeHus dHeprmm B e WHepunOHHOM

COCTOAHUU, KOTOpPOE O6pﬂAMnOCb B BelleCTBO.

KonunyectBo noBedeHust aHeprum (Maccbl) nNpuv CTaTUYECKOM XapakTepe W BapuaHTte
B3aMMOAENCTBUS TeN UMM KUHETUYECKOW BapuaHTe pasHATCS ApYyr OT Apyra, a 3HauuT u
cTaTUYeCKMe U KMHETUYEeCKMe MacChbl OJHOIO M TOro Xe BeLlecTBa OTNNYaTCA CBOUM

3Ha4yeHneM. TOoXOeCTBEHHOCTb U YpOBE€Hb TakoBOro pasfinina BbIHUCIAKOTCA YYEHbIMU C
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OYEHb BbICOKOW TOYHOCTbIO N MOXET BObITb ydTE€Ha B TE€X Cly4adX, Korga B 3TOM MMEETCH

NPUHUMNNaNbHbIN U3NYECKUIA CMbICH.

Ho 1 B 9TOM No3HaHHOM, NOKa He Tak BC& NPOCTO ANs OCO3HAaHWS MOAbMU TaKOBbIX MUKPO
N Mera KOCMOMU3MYECKNX CITOXHbIX MPOLECCOB, B KOTOPbIX Mbl UWEM U oba3aTenbHO
Bblpa3nuM NepBUYHYH0 6a3MCHYI0 MEPHYIO MPOCTOTY BOCNPUATUS CYTU N CYLLIHOCTU SHEPTUN
BO BCEM €€ UCTMHHOM CO3MAatolLleM YITOXEHUM U MocnenyoLwem noBegeHun oT CBOEro
WUCTUHHO PENWKTOBOro CobbITUAHOrO XpoHonpouecca (obpasoBaHus BceneHHon) p[o
HbIHELLHEro Takta BPEMEHM BO BCEX CBEPLUEHHbIX COCTOAHUAX COObITMMHOrO BeceneHckoro
XpOHorpoLecca, onMpasiCb Ha 3eMeHTbl MO3HAaHUA KOHCTPYKTUBHOIO efuHoobpasuvs u
eguHcTBa 6bITMA BCcen BceneHHon, ynpaBnsieMoro HachIWeHUs eé He CriyvYanHOW BeLLHOW
nnoTbto, PoOpMUPYIOLLLENCA M3 3TOW CaMOW SHEPrun Yepes ynpasnaemoe uenecoobpasHoe

ObITMe BewHoro n HeeelHoro Beero Cyuwero!

BosbmuTe K npumepy cambid NPOCTOM XMMWYECKMW 3reMeHT — Bogopod. C HayuHbIX
Nno3nLUMN CerogHsLWHero OHS U CTENEHN U3Yy4YeHHOCTN ero KOMIMMEKCHbIX CBOMCTB, CIOXHO
cebe npeactaBuTb kKakum Bkl 6b1n Mup, ecnu 6bl ero He Bbino BoobLwe? Ero yxxe okono Tpéx
3€eMHbIX BEKOB WLLYT Moan Be3ae 1 Bo BCEM, HO HY pasy eLlé He yBuaenu kak oH obycTpoeH
N Jgaxe 4Yepes CBOM oulyuleHna He Hawnu! A BOT 4yepe3 NposiBreHus ero (sogopopa)
KOCBEHHbIX OENCTBUKN, T.€. Yepe3 KONMMYECTBO M Ka4yeCTBO ero nosefeHnsa 6e3owmnbovHo
OoBOHapyXmBalT HanMume BO MHOMMX KOCMOMU3MYECKMX Mpoueccax OT npeaenbHO
MUHUManbHbIX [0 Mera-ypoBHen MepHOW MacwTabHoCcTM, [daxe W B npoueccax

obpa3oBaHun 3BE34 M NNaHeT u npoyee!

Kaxgbin ypoBeHb ObiTusi aTtoro Cyuwero obrnagaeTr cBoMM COOGCTBEHHLIM MEpPHbLIM
MacwtaboMm MO ynpaBnsieMOMY BbIPaXEHUD KONMUYEeCcTBa BeLWEeCTBAa W CBOUM
COOTBETCTBYHOLUM BbIpaXXEHMEM OnpeAenéHHbIX pamMok YHKLUMOHANbHOrO HaaeneHus
ANA  nocnegoBaTenlbHOr0O M ynopsgodYeHHOro MNoBeAEeHMS Kaxaoro Buaa BellecTsa,
BbIpaXXeHUsi ero KadectBa W Konm4yecTBa noBedeHust B obuwien mogenn 6bituss Bcero
Cywero. To ecTb Ha Npeg-aToMapHOM M aTOMapHOM YPOBHE CYyLLEeCTBYIOT CBOM MacLUTaObl
MW CBOM  KOHCTPYKTUBHbIE  OpPUEHTUPbI B  (PYHKUMOHANbHOM  HageneHum u
nocriegoBaTeNbHOCTU B BOMMOLLEHUN BCEr0 MPOMCXOASALLEro, B TOM 4YuCNEe WU Npu
dopmupoBaHun BellectBa. K npumepy, nepen dopMmpoBaHMEM MUPOOBPa3YOLLNX
MUKPOYACTUL, U KaKMX-TO KOHCTPYKTUBHbLIX CTPOro MAEHTUMULMPOBAHHLIX MNOCHeayLmX
NMOCTPOEHNIN KOHKPETHOrO BUAA BELLECTBA M3 HUX HA aTOMaPHOM MU MOMEKYNSPHOM YPOBHE,
BCerga B Havane npoucxoguT KOHCTPYKTMBHOE obpa3oBaHMe SHEPTU B UX MHEPLMOHHOM

COCTOSAAHUKN, — KOHCTPYKT aHepreTudeckux peluétok. Ho He Ha ob6opoT, T.e. 4epes
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paspyLleHne 4ero-nmbo ¢ Lenbio ynpoLLeH1s rapMoHum hopmbl! Ha 3B€3gHo-nnaHeTapHOM
N ranakTMyecKoM YpoBHE MacluTabHOCTW HECKONbKO Apyrne, a Ha MHbIX MepHbIX bonee
BbICOKMX YPOBHSAX MacLTabHOCTU Kakme-TO CBOW WHble YNpaBrisiolme KOHCTPYKTUBHbIE
NpoLEeCChl, HO OTCTPOEHHblE C 0bs3aTeNbHbIM COBMIOAEHNEM KOHCTPYKTUBHOW aHanormm
ynpasneHus 6oitnem atoro Beero Cyulero, 06a3atenbHO YCTPEMIEHHBIMU K COXPaHEHUIO
BCEX BUOOB rapMOHUI, KaK 1 Ha NpeablayLmX YPOBHAX MEPHOM MacLUTabHOCTUN N TakUM Xe

obpa3som, uckniovas paspyLieHus!

K npumepy, Ha MepHOM aTOMapHOM YPOBHE MPUBbLIYHbLIA OS5 HaLero 0Co3HaHNA (OOTOH U
MarHuTHas 4Yactuua SBRSTCS Kak Obl  «MUPOOOpasyrLnMM  NepBOKUPNNYMKAMMY,
dopMUpyOLWLMMN SAPO aTOMa W 3MEKTPOHbI, U Taknm obpasom MPOMCXOAUT MOAENbHOE
BOMSOLLEHME NpoLecca KOHCTPYKTMBHOIO OOpPSKEHUS pasnuyHbiX BMAOB BellecTBa C
nocrnegyoLwmm ynpaensemMbliM ero noBeaeHnemM 0T aTOMapHOro YPOBHSA U Bbille, Kak 0gHa
n3 pyHkumm 6biTna Cywero. Ho n ¢OTOHY M MarHUTHOM YacTuue, A0 BOBMEYEHUS UX B
TaKkoBOM OTBETCTBEHHbIN KOCMOMU3NYECKU npouecc popMMpOBaHUS BeLlecTBa, Hado
O6bo Obl KOrga-To M Kak-To cdopmupoBaTbCa camum. bornee Toro M He npocTo
chopMnpoBaTbLCS, a NpeaBapuTenbHO ele 1 0bpecTn KOHCTPYKTUBHOE COBEPLLEHCTBO C
Takon 0COBEHHOCTLIO MOAENBHOrO YCTPOEHUS CBOMX BHYTPEHHUX BapbepoB NPOYHOCTM MO
yOepXaHuto BCEX BMAOB rapMOHMM B CBOWM KOHCTPYKUMM, 4TOObI Cnogoduno ogHomy
o6pecTn (pyHKUMOHaNbHOE HageneHne MMHMManbHO HeAENUMbIX JENCTBUN «NPUTATMBATL»
(3TO ONg MarHUTHOM YacTuubl), @ OPYroMy MNEepBOKUPIUYUKY «OTTarnkvsaTb» (3TO A11A
doToHa). I ToT n apyron, 4ToBbl C HUMMN HE MPOUCXOAUIO BO BCEX UX COCTOSIHUSAX, OHU YXKEe
He wMoryT owwnbatbCa B CBOUX QYHKUMOHANbHBIX OEWUCTBUAX MNpU  MNocrnenyolem
dopmmpoBaHum ntoboro ob6bekta MMpo3gaHus, KO «NEPBOKMPINYNKAY, T.€. HUKAKoro cbos

B nocrneayrLwinx OENCTBUSX U3-3a HUX U UX y4vyacTtuA bonee HeT u ObITb HE MOXeET!

OTO TOSbKO aneMeHT PYHKUMOHANbHOrO HadeneHus, a CKOMbKO 3a HUMMK BOMIOLWaeMblX
NpoLLEeCCOB 1 NOCNEACTBUI, XOTSA Bbl CBA3aHHbIX C MIOTHOCTBIO BELLECTBA 3TUX YacTuy, (4ns
Hawewn nraHeTbl 3eMns), Kak OTAENbHO BbIpaXXEHHOMY crneunduyeckoMy nx unsndeckomy
CBOMNCTBY: POTOH — 10%*TOHH/cM3, a MarHuTHas Yactuua 108 ToHH/cM3. [Jaxe crnoxHo Ans
cebs npeacTaBUTb, Kakas y HAX NOKa AIBHO 4S9 HAC HE BblpaXeHHas aHepreTnyeckas Mollb
B cocTosiHun cTtatukm! C TakoBbIM MNEPBUYHBbIM 3JHEPreTudecknm yHOaMEeHTOM BeCb
NCTUHHO «CoTBOpPEHHbIN Mup» 4yBCTBYET cebst 4OCTAaTOYHO YBEPEHHO U BCAKME OTAENbHbIE
aMoLMoHarnbHble 6e3gokasaTtenbHble BO3rnachbl O TOM, YTO BOKPYT HAC CTOMbKO 3HEpruu, —
He 6e3 OCHOBaHUA Cka3aHHble. Ho BOT TONbKO TakoBOE OCHOBaHWE HEOBXOANMO Hay4UTbCS

MO XO3ANCKN YBUAETb, K HEMY BEpPEeXHO M C NONeYMTENbCKON COXPaHHOW 3ab0TOM O HEM
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noaxoauTb, a He TakK, KaK HblHE C MOMOLLbI TOMbKO JMLWb OOHUX Pa3pyLUUTENbHbIX
TEXHOMOrMM BO BCEM arnyHoO pas3BOpPOBbIBATb JHEPrM0 TaM, r4e OoHa [[OfkHa ObiTb
COXpaHeHa B HenpukacaeMom CcoCTOAHUN! DOTOHbI M MarHUTHblE YacTuubl Hallen
ConHe4vHon CrcTembl eCTb HE €ANHCTBEHHBbIE N HE TOMbKO B Hallewn ranaktuke (MneyHbin
[MyTb), HO U BO Bcen BceneHHOW, a (yHKUMOHANbHOE HaAeneHue «npuTarnBaTb W
OTTankMBaTb» Yy HUX WOEHTUYHOE MO BCOAY M B WHbIX ranaktukax Ttoxe! N B
MeXranakTMyeckoM NpocTpaHCcTBe Bapaaka um Mycopa U3 « MUKPOYacTUL» M MHOFO MHOTO
Kak 6bl OTX04a HET, NyCTb AaXe M B CaMblX PENUKTOBbIX (POpPMax U COCTOSHUSX, T.€. OT
caMbIX NepBbiX CyMacOpOAHO MPEOSIOKEHHbIX MAEN O KAKUX-TO «B3PbIBHbIX LUAXUOCKNX
onepaumsax» No OWHWTENHY WU BCEX €ero 3noAerCKuX nocnenoBaTenen-paspymrenen
XPOHOMETPUCTOB C CEKyHAOMEPaMN. A BOT yNOXUBLLAACS YNOPSAOYEHHOCTb N3 MaTeEpPUn U
3HEPrnn nmeeTcs, gaxe B opme pasfnyHbIX MeXranakTU4ecknx «nepexoaHblX MOCTOBY,
TOHHENenm wu npoyYnx mBOMNbITHLIX CIOXHbLIX Mera-mMacwTabHblX KOHCTPYKUUA B
YNPOLLEHHOM NPeACTaBNEeHUN HbIHELLHUMU YYEHBIMU, T.€. YXKE «YBUAEHHbLIX» aCTPOHOMaMMU
C MOMOLLbI MX COBPEMEHHbIX CPeACcTB HabnwgeHus v npeacrtaBneHun. Ha mHorve
BOMPOCHI YYEHbIE YXXe CKOPO CMOryT YacTUYHO oTBeYaTb. OHU TakK Xe CMOryT HakoHeL-TO
oTBeYaTb U Ha BOMPOCHblI N3 MPOLUIIOr0 OTHOCUTENBHO HanM4ns UM OTCYTCTBUS «4acTul
acmpa — amepoB» (MHOrOBEKOBOWM CMOP OTHOCUTENBHO UX HanuMyus UM OTCYTCTBUSA He
3aKOHYEeH [0 Cen nopbl), HanNUYUN SHEPreTUYECKUX PELLUETOK «MEXranakTnyeckoro
Bakyyma» Ha npeg-aToMapHOM YpOBHE MEpHOW MaclTabHOCTW, a He KaKoW-TO
HeonpeaenéHHoM KOCMWYECKOW XOroAHOM MYCTOTbl U €Lé Ha MHOrMe WHble BOMpOCHI,
CBsi3aHHbIE C HEAENTMMOW NPOCTOTON BCE TOrO € KOHCTPYKTMBHOIO Havyana, NpuBoasLLero
K HEeUMOBEPHOW KOHCTPYKTUBHOW k€ OOBbEKTOBOM CHOXHOCTM Bcen BceneHHon,
Bonnowatouwen ynpasnsemoe 6oitve Bcero E€ BewyHoro n He BewHoro Cyulero, HO He Kak
O HEKOEM OTXOXEM MeCTe U3 «BblAYMaHHbIX MbIIEBbIX CyYanMHOCTEN OT POPMYIIbHbIX
TEOpPETUKOB» U NOUTENEN-B3PbIBHMKOB BCENEHCKOro YPOBHS, a kak o «Kocmocey, T.e. B

nepeBoe C ApeBHe-rpeyveckoro — o «lMopsake»!

Ha ranaktuyeckom macwtabHom ypoBHe cyxaeHun Hawa ConHeyHas Cuctema, HECMOTpPS
Ha CBOM YpOBEHb OONbLUOM MepHOM MacwTabHoCTK (MO Hawemy Habniogaemomy
CpaBHEHMI0), UrpaeT NPUMEPHO TaKyHo XXe MOLENbHYH0 3NIEMEHTHYIO NOCTPOUTESNbHYIO Mera-
PYHKUMIO, HO Ha CBOEM OTHOCUTENBHOM YPOBHE MEPHOCTW, KaK YCOBHble
«MUKpOYacTUUbl» Npu (POpMUPOBaHUM MOHO-3MIEMEHTHOrO BellecTBa B HaMu pearibHO
HabniogaemMom M owywaeMoM MUpe OoKpyxatowero Hac ectectBa. Ocrtanocb Hawum
OyayLnM y4EHBIM UCKITHYNTE MNyTaHWLY B MOAENbHbIX NpeacTaBneHnax Hawwen ConHeYHom

Cuctembl, a UMeHHO: KOHCTPYKT 3HepreTuyeckux peweTok eé (Kak 3Be3gyatbiv
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TpuaHgasuoasap) He criegyeT NOAMEHATb BELHOW MoAerbio opbuTanbHO-MnaHeTapHoro
YINOXEHUA 3TOM Xe KOHCTPYKTMBHOM Cuctembl. OHM eCTb COBEpPLUEHHO [Ba pasHbIX
dyHKUMOHanNbHbIX KOHCTpyKTa, Npu 3TOM MnaHeTapHas MoAenb eCTb (PyHKUMOHanbHoe
yMO3pUTENbLHOE CrneacTane s B3aMMoOencTBUSA U ABMXKEHNSA NaHeTapHbIX BELWHbIX Ten,
3aBucsLlee BceLeno ot ocobeHHocTer OPMUPOBAHNSA NEPBOW KOHCTPYKTUBHOW MOAENN,
npegcraBneHHon KOHCTPYKTOM M3 3HepreTuyeckux peLueéTok, Bceuerno BAUSILWMM U
WHALUMMPYIOLLMM  BCE rnoBeJeHue Ten B NfaHeTapHoOM Moenu ux nocnegyowero
MaTepuaribHOro BOMSOLLEHWS, CMOXHOro B3avMOLEUCTBUA U [OBWKEHUS BO B3aUMHO
yBaKaloLLMX YCIOBUSX «rpaBUTaALMOHHON yrnpaBnsemon nobe3HocTn», He nagas apyr Ha

Apyra v He cTankmeasicb Mexay cobo.

BbllweykasaHHOEe cCyXOeHue MnpeanoXeHo BCEro nvb B KavyecTBe CPaBHUTENbHOMO
npumMepa Ans JNorMyeckoro nocrnefoBaTenlbHOro YNOXeHUsT MEPHbIX (PYHKLMOHANbHbIX
npegcraeneHun B cpefe Obits Bcero Cyuwiero, npuMepHOro npeacraBfieHns o
KOHCTPYKTUBHbIX  YMOXEHUAX aHanornyHblX MoAernen pasHbiX YPOBHEW MEPHON
MacLUITaBHOCTW, BCTPOEHHbIX OAMH B APYrOW UMW KOHCTPYKTUMBHO coBupaembiin oguH 13
apyroro. Npun aTOM Kaxabli NocrneayLwmin ypoBeHb MacwuTabHOCTU yaepxusaeTt B cebe
BCe cOCTOsHMSA BbiTusA Cyllero npelecTByolwen cobopHoOM MepHOM MaclTabHOCTH, He
paspyliass U He YyLemnss, a MnonevynTtenbCcku COoMnpoBOXAasi TakoBoe ObITMe CBOMMMU
KOoCMOgmM3ndecknmmn npoueccamm 6Gornee BbICOKOro nopsigka YrnoXeHusi, ynpaBreHus U

COBepLUEHCTBA.

Ho ans Toro, 4tobbl gencTeue (kak aneMeHT KOCMOoM3MYecKkoro npoLecca) cBepLianoch
BoOOLLEe, ero cCOBOpHbIE COCTABNAOLLME IIEMEHTbI, IKO 3BEHbSI €70 BELLHOMO BOMNSOLLEHNS,
06s13aTeNbHO A0SMKHbI OblTb KOHCTPYKTMBHO 00YCTPOEHbI Ha NtoBOM CBOEM YPOBHE MEPHOM
mMacwTtabHocTn, T.e. 6e3ycnoBHO obnagaTb HEOOGXOAUMbIM YPOBHEM KOHCTPYKTUBHOMO
COBEpLUEHCTBA MO BOMMOWEHNIO CBOEro (YHKLMOHANbHOIO HageneHuss TBOPELKOro
BELLHOro BOMJOLLEHMS, BOCMpUHMMAas BCE cBepwakweecsa 6bitme Cyuwero ot
npeaplayLero MepPHOro YPoBHS U rapMOHUYHO YKNaabiBasiCb BCEM CBOUM ObiTeM B ObiTne
nocreayLLero MEPHOro YpPoBHS, Kak Obl ABNeHMe QUCKPETHO BO3pacTaloLlee OT CTYNEeHbKM

K CTyNneHbKe.

BOT MMEHHO B 3TOM M COKpPbITO TauMHCTBO BCEW ©a3MCHOM KOHCTPYKTMBHOMW MPOCTOThI
obpasoBaHna Cyuiero BO BCEX €ro CrnoXHenwmx dopmMax W ero ynpaBngemMoro
nocregytoouwero rapmoHn4Horo ObiTna! CnoXXHOCTb OOBEKTMBHOIO MO3HaHMS TaKOBOro
MUPOYNOXEHNSA 3aKnNto4aeTcsl B TOM, YTO no3HaBaTb Mup Heobxoanmo nocnegoBaTensHo,

Ha4ynHaa C MWHUMAJIbHO HeaerimMmoro YpoBHA KOHCTPYKTUBHOIO YIIOXXEHUA MepHOf/'I
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MacwTabHOCTWN, NPU KOTOPOM HaYMHAKOTCH KOCMOU3NYECKME MUHUMArNbHO HeOenMmble
npoueccbl (OPMUPOBaHUSA 3apsiAoB U MOTEHUMANOB 3HEPrMn Ha YpPOBHE HE TOSbKO
npeacraBneHNn o UX MUHMMarbHO HeaeNUMbIX AENCTBUN, HO N TEXHUYECKON BO3MOXHOCTU
no pernctpaumMm n KOHTPOM MNOBeAEeHUs MoTeHUManoB SHEPrum, oTcnexmBas Hadvano
dhopmMMpoBaHNA BellecTBa M e€ro NoBedeHUa Ha npen-aToMapHOM YPOBHE 0BpsiKeHus
3Heprum B MukpoyacTtumubl. A ganee, nowaroBoe (CTyneH4yaToe) uccrnegoBaHme 1 no3HaHme
3aKOHOMEPHOCTEN KOCMOMU3NYECKMX NpoLieccoB hopmupoBaHus CyLLEero npu yBenmyeHmm
YPOBHEN MEPHON MacwTabHOCTM OT aTOMapHO-MOMEKYNSPHOro A0 OOBLEKTOBO-
nnaHeTapHoro v panee (kak maTepuanbHOro, Tak U He MaTepuanbHOro COCTOSHUSA
3Hepruin). BoT Tonbko Toraa 6yaet obpeteHa nonHasa uctmHa o «CotsopeHHom Mupe» u
NCKIMOYEHbI NPOLIECChl BMeLlaTeNbCTBa 3a CYET CyOBHEKTUBHOIO MHAOpMaLunoHHoro 6nyaa

WHAMBWAOB N0OOro paspyLUNTENbHOIO YPOBHS.

Bcskas nonbiTka OrpaHNYeHHOro «MO3anyHOro BbipbiBaHUSA» pe3ynbTaToB CydYarHOro nnm
OpraHn3oBaHHOro HabntogeHns sKobbl «CO CTOPOHbLI» Ha NOOM ypOBHE MEPHOCTU
OTAENbHO MPUBOAUT K WUCKaXKEHHOMY MpeacTaBneHutio obuien kapTuHbl ObiTua Bcero
Cyuwero Hawen BceneHHon, Tem 6onee no3HaHUA TakMX CROXHENLLMX BONPOCOB, KOTOPbIE
cBA3aHbl ¢ Eé o6pasoBaHmem u ycTpoeHunem. HeoOHOKpaTHO YMCTO eAWHMWYHbIE
CyObeKkTMBHbIE MPEACTaBMEeHNs U3  BO3MOXHbIX MHOXECTB, 4alle KakK 4YacTHble
npeacrasnsiemble n Boobpaxaemble CIy4YanHOCTU, HO BblgaHHble N OObSBNEHHbIE paHee
ako Teopum Bcero (OTO OwnHwrtenHa, «Teopusa Bcero» oT CTtuBeHa XOKuHra wunu
aHanornyHo ot Athene€’s n gpyrve) HeOOHOKPATHO YBOAWUMM UCTUHY MUPOOOPa3yHOLLMX
npeactasneHnn MuposgaHust B GnyaHyt0 CTOPOHY, 3aBogs B TynMK BCE mnocnegytoLlee

nosHaHue o CotsopeHHOM Mupe.

BoT Tak, Msarkom nocTynbi Mbl He3amMeTHO ANns ceba nogownmM KO BTOPOMY TaMHOMY
KMOYMKY B MNO3HaHMM UCTUHBI O «CoTBOpeHHOM Mwupe», KOTOpbIM OcTaBarsics

HepasragaHHoW TBepAbliHeNn el ¢ BpemMeH Myapeua-dunocoda Jlao-Lisn (2500 nert):

«To, 4TO NopoXgaeT MMpPO3gaHMe, CaMo He SIBNSIETCS NOPOXAEHHLIM, TO, YTO OBWXKET
pasBuTME, CaMO He pasBuBaeTca». W 3Ty TariHy BTOPOro Krto4vMka HaM yaanocb packpbiTb
Gnarogapst KOHCTPYKTUBHON METOLOMOrMU, a CyTb UCTUHBI TAKOBOW TalHbl B CreayLEeM.
OTO eCcTb codeTaHue Bcex YeTblpex hopm rapmoHum (1), a UMEHHO rapMOHUN MUHUMANBbHO
Hegenumon  opmbl  (TeTpasgp), rapMOHUSA  MUHMMArbHO HeAenuUMbIX  OENCTBUN
(npuTArMBaTb-OTTasNKMBaTh), FAPMOHNSA NOKOSA U rapMOHUSA LienecoobpasHocTu. [leTanbHble

CyXXOeHnsa OTHOCUTESTbHO 3TOIO B OaHHbIN MOMEHT U3FNLLHW.
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He noctnyb nctuHHom cytn CorBopeHuss Mupa, ecnm He cymeTb o6pecTy nos3HaHue
O 3aKOHOMEPHOCTM ero NpPoCTPaAHCTBEHHOro LUBUIIN3ALUOHHOIO KOHCTPYKTUBHOIO
COBepLIEeHCTBOBaHUA BHe paMOK ero MepHon macwTtabHocTn! A 31O yxXe eCTb TpeTun
KNKOYNK NO3HAHUA UCTUHbI (MOCIIe NepBOro U BTOPOro kntoyuka J1lao Lsn, n gaH oH Ham He B
Jarnekve gpeBHME BpeMeHa, a HblHe KaK TeCTOBOE OCMbICIeHNe AN MpoAoSHKEHUS Unm
NPUOCTAHOBKM MPOLIECCOB HALLEro HbIHELWHEro No3HaHUs Pa3yMeHHOro OpMeHTUPOBaHUS).
Tpetun knoumk Byaem cumTaTb Hamum Toxe ObpeTeH, «pacwmdpoBaH» U 3TO eCTb
npeanocbINKM AN BblXxoga M3 TynuKa B HbIHELWHWX rfpoueccax rno3HaHus! 3ToT TpeTtumn
KntoumK, Oyayyunm npegMeToM HOBbIX CYXOEHWA O HEW3BECTHOM paHee reoMeTpumn
NPOCTPaHCTBa, HE MNPOTUBOPEYUT WUCTUHHOW CYTU [peBHENLEeNn BOCTOYHOM Teopuu
lMepemeH, a CyTbio CBOEWN rMyOMHHO LOMOMHAET €€ NpeacTaBNeHns MM O NPOCTPaAHCTBE He
TONbKO C reOMEeTPUYECKNX MOAESTbHbIX NMO3NLUK, a N Yepe3 (PyHKLUMOHAarNbHOEe BbipaXeHue

3NEeMEHTOB 3TOro YNpaBnseMoro NpoCTPaHCTBa, Kak COCTOSAHMSA 3Heprui!

Ha Tekywiem atane Cy>KaeHuin octanacb Hekast normyeckasi He3aBepLUEHHOCTb, — @ YTO Xe
€CTb reHepauus 3NIeKTPUYECKON 3HEeprum, T.e. reHepauus nNOsIBNEHUA 3apsiga wm
3NeKTpUYecKoro noteHuuana? A reHepauus, — 3TO €CTb aKTUBHbIN ynpaBnsieMbIN
npouecc CNOCOGHOCTM NO BOCCO3[aHMIO COCTOSAHUW rapMOHWUUN NMOKOA 3NIeKTPOHOB
yepe3 aKTUBHbIe OAEACTBUA «NPUTArMBaTb-OTTaNKMBaTby» B Clly4yae OTKIIOHEeHUA UX
CTabMNbHOro COCTOSIHUS B BellecTBe NoO nobonm U3 4yeTbipex BUAOB FapMOHUMU
(OTKNOHEeHWe oT cTabunbHOro coctosiHMA Gapbepa MPOYHOCTM B pe3yrbTaTe Kakoro-To
NPUHYXXOEHHOIO COCTOSAHUSA, T.€. BO34ENCTBNA), HEM3DEXHO npmBoasLLee (MHULMMpyoLLee)
K MUHUManbHO HedenvMbIM LOEUCTBUAM, KOTOpble M (dOPMUPYIOT BCE nocreayruiee u
nposiBNeHne, W COOTBETCTBYKOLlee MNOBeJeHue 9neKkTpudeckoro Bellectsa (T.e.
dopMunpoBaHue 3apsaoB, Kak konebaHu Ha rpaHax 3HePreTUYecKon peLLEeTKN BELLLECTBA C
onpeaeneHHon unu 3agaHHOM 4acTOTOM WUNM OKTaBOM, YTO M HabnAalT HbIHELHWE
yyeHble Ha aTOMapHOM YpOBHE BMECTO €ero ObIBlien «nnaHeTapHOW Moaenu c

BpaLLaoLmMMmMCS No opbrTam aneKkTpoHaMmn BOKPYr sapay).

MepHoe BbipaXXeHne KayecTBa TaKOBOro SABMBLUErocs noBefeHust (MPUHYXOEHHOro oT
Kakoro-To BO3AENCTBMS WM  3afaHHOro Mo nporpaMmme), — ecTb 0bpaauBLUNACS
anekTpuyecknin noteHuman. Co LWKOMNbHbIX BPEMEH BCEM N3BECTHbIN TPALULNOHHBIA ONbIT
NOSIBIIEHNST 3NEKTPUYECKOro 3apsiga BO BpalLAlOLENCH MeTann4yeckon pamMke B JIOHO
MarHWTHOro nons, — 3T0 M €eCTb CaMbll HaAUMPOCTENLUNW BapuvaHT YMO3PUTENbHON
AEMOHCTpaUMN yKa3aHHOM Bbile reHepaumm, Kak npouecca BOCCO3L4aHUSA COCTOSAHWN

rapmMoHMM MNOKOA 4epe3 aKTUBHbIEe nencTeus «NpUTArnBaTb-OTTallIKMBaTb» B Cllyydae
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OTKITOHEHNA OT CTabUIbHOrO COCTOSIHMS JOOOM M3  YeTbipex BMAOB TAPMOHUMW.
Paspywmtenem rapMoHUM MOKOS S$BMASETCA CaM MarHUTHbIW MOTOK, COCTOALMA U3
HanpaBSfiIEHHOro NOTOKA MarHUTHbIX YacTuUL, BO34ENCTBYHOLLMX HAQ aTOMAPHYH KOHCTPYKLNIO
BellecTBa (BblOMBas 3MEKTPOHbI), U3 KOTOPOro COCTOUT pamkKa; U U3SMEHEHME MONOXEHUS
paMK/ OTHOCUTENbHO Eero HanpaeBneHusl, BNUAS HA N3MEHEHME MIOTHOCTM NOTOKa BbIOUTLIX
3MIEKTPOHOB M3 aTOMapHbIX KOHCTPYKUMi BewecTtBa (pamku). M3ameHeHue xapaktepa
noBeaeHUs paMKuU B FTIOHO MarHUTHOO MO 4EMOHCTPUPYET CMbICI (OM3MYECKOro npouecca
reHepauun 3NEKTPUYECKON SHEPTUN, KaK BTOPUYHO 0BpsaaMBLUErOCs NOTOKA 3M1EKTPOHOB B

pamke, 0OpsXKEHMS 1 xapakTepa U3MEHEHNs ANIEKTPUYECKOro noTeHumana.

BepHeMcs K HalWMM KOHCTPYKTUBHBIM CYXOEHUSM. ....... (Danee parTCA KOHCTPYKTUBHO-
TexXHomnornyeckme OcoBeHHOCTM  MOAENbHOro  yrnoxeHus cnupanen  PdmnboHayuw,
XapakTepuayoLmx COCTOSAHUSA «pasHornacHoro cornacus», B CTporo
NOEHTUMUUNPOBAHHYO CXEMY MpPU yKa3aHHOM BapuaHTe (PyHKLUMOHAaNbHOro HageneHus
BHELLHEMY 3Be3a4aTomy TpuaHgasunoasgpy — Keasap). 3TO0T MHPOPMaLMOHHbIN MaTepuan

KaTeropuyeckn He nybrmyeH n He MoxeT BbiTb BbicTaBneH Ha CAUT. ..........

B 06Lwmx pyHKUMOHAMNbHbIX N KOHCTPYKTUBHbIX YepTax, He AeTanuanpys cyTb n3n4eckoro
npouecca, Heob6xoaAMMo MTOroBO OTMETUTL crneaytowee. IMeHHO Takas cxema MOAEeNbHOro
YNOXEHUSA TPUNTUXOB U3 cnupanen PrnboHavyum rapaHTMpoBaHHO obecnednBaeT Ha NtoGoM
YpOBHE MEpPHON MacLTabHOCTM BO3MOXHOCTb NMPOUCTEYEHUSS TaKOro KOCMOMU3NYECKOro
npouecca, nNpu KOTOPOM BCSIKOE OTKIMOHEHWE OT CTaburbHbIX COCTOSHUW Ans nobon 13
YyeTblpex BWOOB FAPMOHWA MPUMBOAUT K HEoOpaTMMOMY MNpOSABMEHMI0 U obpa3oBaHuIo
COOTBETCTBYHLLEro NEPBMYHOIO MEPHOIo KONMYECTBa 3apaoB dNeKTPUYECKOro BellecTsa
no rpaHaM CHOPMMPOBABLLNXCH SHEPreTUYECKNX PELLETOK B FTIOHO MoAdeNbHOro KoHCTpykTa
(kak He BblpaXeHHOe U He BbiBrieHHoe Hayano Havan aBTopamu U MOKNOHHUKaMM BCEX
YyeTblpex BapmaHToB « CTPYHHOW TEOpUM», HE OCO3HABLUMX M MO CEN AeHb TOro, YTO CTPyHa
B MPUPOAHOM eCTECTBE U eCTb rpaHb TAKOBOW HEBUANMOW SHEPreTUYECKON peLleTkn Ha OO-

aTOMapHbIX YPOBHAX MEPHOW MacLluTabHOCTN).

BoT Takon, ¢ 0OgHOM CTOPOHbLI NPOCTON COBOPHbLIN, HO C APYrOM CTOPOHbI OYEHb CIOXHbIN
OOHOBPEMEHHO MNPOMUCTEKAOLWNN KOCMOMU3NYECKMA MPOLECC BOMMOWAETCs B JIOHO
pacCMOTPEHHOro BapumaHTa KOHCTpyKTa BHELIHero 3Be3gyatoro TpuaHgasuoasgpa C
dyHKUMOHaNbHbIM HageneHmem Tuna «Keasap». B duHane TakoBas mogens obnagaet
NTOrOBbIM KOCMOMU3NYECKUM MUHUMAnNbHO HeAenuMbIM OENCTBUEM — «OTTanKMBaTby.
KocmoTexHonorn4yeckme TOHKOCTM BOMSOLWEHUS OAAHHOro npouecca Ha nobom ypoBHe

MepHOM MacwTabHoCTM (OT NpefenbHO MUHUMAanbHOrO 4O Mera YPOBHEW) B TEKYLLMX
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CyXXOEeHundax Mbl HE paccMaTpuBaeMm, 3TO COBEpLUEHHO oTAenbHbIN BoOrmnpoc. YactnyHo Mbl

ero KOCHEéMcs Npu nocneaywmnx cyxaeHnsx o Keasapax.

Mopgenb Tuna MarHutap

Mopenb Tuna «MarHuTap», T.e. MoAenb BHELWHEro 3Be3fyaToro TpuaHgasnoasgpa ¢
(byHKUMOHaNbHbLIM HageneHueM Kak NpUYUMHHO obycnaBnuBawwmm KoHCTpPyKT
chopMMpoOBaHUA U NPOUCTEYEHUA CIIOXKHEeNLWero Kocmodm3nyeckoro npouecca no
OOpsIKeHUIO B BELHOE COCTOSAHUE MaTepMU MarHUTHOWN dHeprum (MarHUTHOro NOToKa)
M reHepauum ero noteHuuana (3Heprum-uHopmaLmm, Kak ero 4actu B oTAeNbHbIX
dparmeHTax O6biTMA BewHoro Cyuwero). B ganbHenwem, ¢ uenblo (yHKLMOHANbHON
NnoeHTUMUKaLUMmM NPUYMHHOIO Havyana B nepapxmm Bcex NPONCTEKaoLLMX KOCMOMU3NYECKNX
npoLeccoB, TakoBasg KOHCTPYKTUBHO-yNpasnswowas mMoAaesnb (He 3aBUCUMMO OT YPOBHS
MepHOM MacwTabHocTn) Hamm Oyaet onpegenatbcs, kak «MarHuTtap». Kak mn B
npegplayliemMm crydyae, Ham HeobXoaMMO OonpefennTtbCst C  YETKO  BbIPaXXEHHbIM
NMOHMMaHWEM, YTO €CTb MarHWUTHbIN MOTOK, ero NnoTeHunan M 4YTo MOHMMAaeTCHa nog ero
reHepauuen, Kak UICTUHHbIM KOCMOMU3NYECKMIA NpOoLECC NPUPOLAHOIro eCTECTBA U HE TOJSTbKO
B MacwTabax Hallen nnaHeTbl, a He BblAyMaHHasd pPenaTUBUCTCKAs Hay4dHasi urpa,
yaepXXuBaroLlasi B COCTOSHUN TymMaHHOro 6ryaa cosHaHue nogen 6onee Tpéx CTonetum

noapsa.

B nuHrB1CTMYECKOM Kntode npeabiayLient Norvkn CyxXaeHns (T.e. Kak U Npu pacCMOTPEHUM
mogenu «Keasap») wumeetca 6esycnoBHas HeobxoAMMOCTb B Hadane 3asBuUTb O

crnenymroLLeM Hay4YHOM yTBEPXOEHUN:

Mepon konu4ecTBa MaTepum MarHUTHOM SHEPIUKN, KaK YaCcTu aHepreTudeckon cybctaHumm
Boobuie Bcero BewHoro Cyliero Ha BCeX YPOBHAX €ro MEPHOW MacluTabHOCTU, CRyXuT
MarHuUTHbIN MOTOK (@P), KOCMOMU3NYECKOWN pPearibHOCTbI0 CBOEN WMCXOASLWMW U3 MOTOKa
MarHUTHbIX YacTuu, HE3aBUCMMO OT cTapToBoro Havana-Havan ero obpsikeHns n gopm
ero nocriegytwouwero 6oiTna. A Mepor kKayectBa MNOBEAEHUS 3TOW MaTepun MarHUTHOW
3Hepruu, — ABnsgeTcsa NoTeHuman 3HeprMm MarHMTHOro NOToKa UNKu noss (CoxXpaHuUM noka
NpyBbIYHOE O Hac 0603HaYeHMEe HanpPsPKEHHOCTM MArHUTHOrO MONA UMM Kak e€ eweé
Ha3blBalOT aHeprna marHuTHoro nons «H»). OctaéTtcsa npobnemon npouecc nepeBoja Ha
WHble eguHuubl namepeHnss «® n H» B oTnMyMe OT CyLeCTBYHOLIMNX, HE OTBEYalLmX
HUKaAKNM UHTepecamM WUCTUHOW (PU3MNKU. OTO OYEeHb BaXKHbIN (PAKTOp, BMAUSIOWNA CBOEN
HbIHELIHEN HepearibHOCTbO Ha MpouUecChbl UCcnefoBaHUs U TOYHOCTb perucTpaumm mx

pe3ynbTaToB.
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He Hapywas noruku cyxneHusi cnegyeT BrepBble B KOCMOSIOMMU OTMETUTb TOT Hay4HO-
nosHaBaTesibCKMN (PaKT, YTO CTAapTOBbIM OpraHudyrowmmMm Havanom-Havan HeckoH4aemoro
KOCMOMOM3NYECKOro npouecca npu popmMmpoBaHnn 3Be3 U NiaHeT B KaXOoW ranaktuke
OTAENbHO, UrpaeT MaTtepus MarHUTHOM SHEPrun, KOHKPETHO MEPBUYHO reHepupyemas
MarHetapamu 3TOM ranakTuKm 1 obpsKarowascs B MarHUTHbIE MOTOKA U3 MarHUTHbIX
YacTuy C nocrnegylwmM MHUUMATUBHBIM y4acTMEM MX B MO3TaAnHOM (QOPMUPOBaHUM
BELLleCTBa C Npef-aTOMapHOro YpOBHS MEPHOM MacLUTabHOCTKU, Aanee MOSEKYNApHOro u
00 3BE3HO-NSIaHEeTapHOro BKMIOYNTENBHO. B 3TOM eCTb OCHOBHas CyTb (PYHKLUMOHANBHOIoO
HageneHns ranakTM4ecKMx MarHeTapoB, KaK KOHCTPYKTMBHO-co3ugawowmx 6a30BbIx
3NIEMEHTOB ranakTuK, K (PyHKUMOHANbHbIM TaMHCTBaAM KOTOPbIX TOSbKO €LU€é HaydmHalT
aCTPOHOMbl MBbICIIEHHO M OYEeHb OCTOPOXHO MNoAdMpaTbCA BCEro nulb C HegaBHEro
BPEMEHN OT UX OBHapYyXXeHNs, NOKa He MOHUMAs U HE OCO3HaBas HU PYHKLNOHAIBbHOIO NX

HaaeneHma, HA CyTu KOCMO(*)VI3I/I'-I€CKVIX npoueccoB, NCMONMTHAEMbIX UMU U B Hux!

A B pganbHenwem 6biTne Cyuwero Ha ob6bEeKTHO-CyObeKTHOM YpOBHE Kakaas 3Besfa (B
COOTBETCTBUN CO CBOMM (PYHKLMOHAIbHbIM HageneHnem) reHepupyeT (hopMUpoOBaHueE 1
NCTOYEHME YXKE CBOMX NPOU3BOAHBLIX (BTOPUYHBIX, €CIIM HA ObITOBOM CrieHre Bblpa3nTb, UIK
3BE3AHO-MAEHTUDULMPOBAHHBIX AN CBOMX 3BE3AHbIX CUCTEM) MArHUTHbLIX NMOTOKOB U3
MarHUTHbIX 4YacTul, ANA  BOMJIOWEHUS  KaKUX-TO  KOCMOMU3NYECKMX MPOLECCOB,
NPOUCXOAAWMX C NNaHeTaMn M Ha NraHeTax, BXOAAWMMM B MUX 3Be3gHble Cuctembl. Y
KaXkOon 3Be3[bl MMETCA CBOW reHepupytowme 06beKTbl, — MarHuTapbl, OPUEHTUPOBAHHBbIE
ANt UICTOYEHUS U3 FIOHO 3Be3dbl CBOW WAOEHTUMULMPOBAHHbIE MarHUTHbIE YacTulbl, He
crny4vanHbiM 06pa3oM, a 4O3MPOBAHHO IKCTPaAAMPYSA UX MOTOKaMM Kak B MmacluTabax cBoew

3Bé€3aHon Cuctemsl, Tak 1 3a e€ npegenamMu.

Tak npoucxoguT Ansa npumepa U B Hawen ConHeyHon Cucrteme, B KOTOPOM
nonevnTenbckmue yHKuumM co ctopoHbl ConHua He Tonbko obecrneymBaloT Hac Kak Obl
«Tennom, ceetoM M 6GecnevyHo-npasgHbiM 06pa3oM MOTPEOUTENLCKON «KUBOMY» KU3HU
nogen Ha 3emney, a eweé n ABNAST COBOI YacTb YCNOBUIN XXU3HECOMPOBOXAEHUST BCAKON
WNHOW XMBOW KneTke, dnope un npoyee. lNpaBaa Ha AaHHbIA MOMEHT Mbl cBOMM CO3HaHMEM
BCE paBHO HUCKOSIbKO He BGnarofapHbl 3a TakOBOE He CryYanHbiM 06pa3oM CBepLUEHHOE
«4ya0TBOpPEHME» N BOCNPUHMMAEM 3TO KakK AOSMKHOE B HaLl afpec, HO 3TO Nnoka HblHe, He
OCO3HaBas [0 rMybuHbl NOMHYI0 HaLy HEe3aLWMLWEHHOCTb OT BO3MOXHbIX KaTakrM3MOB Unu
BHELLIHMX YrpoXarLmx 06CTOATENBCTB U HE (POPMUPYH KaKUX-NNMBO aNeMeHTOB 3aLmThbl OT

3TOro.
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OuyeHb BaXHbIM ABNAETCH HE U3BECTHbIN HbIHELUHEN HayKe BOMPOC: MarHUTHbIE YacTUulbl
AABNAOTCA TpadapeTHO yHMBepcanbHbl MO CYTU KOHCTPYKTUBHOIO YCTPOEHUA U
cBoMMu pusnyeckumum napameTpamm BO Bcen BceneHHOM UNM UMeEKOT KaKyr-TO
KOHCTPYKTUBHO-UAEHTU(PULUNPOBAHHYIO OCOOGEHHOCTb, 3aBUCSLLYHD OT KaXaow
reHepupyemMomn X ranakTuku unm 3sesabl (CBOW ranakTU4yeckui n «3Bé3gHbi apoMaT»
y Kaxgon)? 3OTO BOMPOC OTAESNbHOMO Ype3BblYaMHO CEPbE3HOr0 CYXAEHWS, KOTOpPbIn
npegMeTHo eLwé He NoAHMMarncs B Hayke BoobLe, HO 1 OTBMEeKaTbCA Ha Hero rnoka Mbl He
Oyoem, a B npoueccax AanbHEWWWUX WCCNefOBaHUA MO MHOMMM  Npo6neMHbIM
HanpaBneHUsIM Hay4YHON COBPEMEHHOCTM HaM €ro HuKak He 060onTK. MIMeHHO ¢ rmy6uHHOro
NO3HaHWUS UCTUHbI B 3TOM HanpaBfieHUN N CBA3AHO MO3HAHWE HE MeHee BaXXHOro MHOro
BOMpOCa: YTO ecTb COBCTBEHHO XM3Hb Ha Halwlewn nraHeTe BO BCEW €€ ynpaBrsieMon
CINOXHOCTU, B YEM COCTOST TOHKOCTU TaKOBOrO ynpaBrieHUs U UOEHTUYHA NN OHAa XU3HU

WHbIX UMBMNn3aunin, ocobeHHo PasymeHHoM opueHTaumm?

3aberas B TakTe COObITUMHOrO BpeMeHu Bnepen, Ham cnogobuno coodwmnTb O TOM, YTO
XW3Hb Ha Hallen nnaHeTe He UAEHTUYHA CBOUMU YCNOBUAMMU XU3HECONPOBOXAEHUA ONSA
WHbIX LMBMNM3aumi (bonee CoBEPLLEHHbIX NN MEHEE, HE BaXXHO) U, B NEPBYIO 04Mepeapb, No
npuynHe ocobor ynpaBnseMon MoLgenn ynoxXeHnsa no cepe matepmum MarHMTHOM SHEPTUN.
Asnas coboo M CBOMMM COCTOSIHUSIMW  (PyHOAMeEHTanbHyt0 OCHOBY Oonbluen 4Yactu
yNpaBnsieMoro >KU3HECONPOBOXAEHUSA, MaTepusi MarHUTHOW 3Heprun Hecét B cebe
PyHKUMOHANbHOE HadeneHue, §Ko 3JHeprus-mHpopmMaund, MOCKOSbKY MMEHHO 4epes
NMOTOKM MarHUTHbIX YacTuL, X 6a30BbIX Pa3fMYHbIX (PU3NYECKNX XapaKTEPUCTUK U 3apaHee
ChOpPMMPOBaAHHOW MOAESTbHOW MPOorpaMmMbl UX NOBEAEHUSA yOAepKUBaeTCHa B 3alUMLLEHHOM
cTabunbHOM COCTOSIHUKM Bornbluas YacTb MHdopMaumm o Gyayuiem NoBeAeHUU IHepPrum
BoobLe, Kak cybCcTaHuMn, B TOM YMCre U BeLecTBa, Kak KOCHOro, Tak u xueoro! 310 B
obLwemM moaenbHOM nnaHe. A B YaCTHOCTU, UMEHHO MO 3TOW NPUYMHE y NoSIeBON MeANLUMHDI,
CyTb KOTOPOW MOKa €W He OCBOEHA HbIHELUHUMU MOKONIEHUAMUN YYEHbIX-MEOMKOB,
OrpoMHOe 1 nuanpyioLlee byayulee, NO3BONAIOLLEE HE TONBLKO MPOrHO3HOE NccneagoBaHme
N BbiiBNeHMe 3aboneBaHnin, HO 1 nNpsaMoe nsbasneHne naen ot HUX 6e3 TpagMUMOHHON
XuMuoTepanun Yepes NpoAykuumio apmauun (Kkak CTepXXHEeBOro akueHTa BCero
rewedTMaxepcrea B MEQULIMHCKON OTpacnn) U NpsaMblX MeXaHW4YeCcKnx BMeLlaTensCcTB B
XMBYIO MAOTb Yepes3 BMBUCEKUMIO N0OOro ypoBHs U Buaa. ATo camoe cnaboe mecto B
nraHe He3alMLWEHHOCTM HAc M HalLeWn XMU3HW OT BO3AEWCTBUN BHELUHEro xapaktepa, —
ManenLne oTKNOHEHNs BCceraa npvseayT K Halen MKBUOAUNOHHOW Tpareann, NoCKOmbKyY
nMeeTcs npsaMasi  3aBUCMMOCTb  OT  yAepXaHuUs  BIIOXKEHHON0  MakCU-MWHHOIo

yCTaHOBMBLUErocH OanaHca, CBSAI3A@HHOIO C HanM4YMeM, WHUUMATUBHLIM COOCTBEHHbLIM
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NMOMNOSIHEHMEM CaMOW MiaHETOMN KONMYECTBA N KayecTBa NOBeAEHUs MaTepun MarHMTHON
3Heprum (MarHMTHbIX YacTuL,) M MacCbl KOMMMEKCHOrO MarHUTHOro nNonga 3emnu, a Takke ot
0OBbEMOB NPUXOAALINX HA HEE MOTOKOB W3BHE, B TOM YMCIIE€ U OT WHbIX 3BE3Q U WX
o6a3aTenbHbIX opM 1 opMUpPOBaHU B rpynnbl LinBunmnsaumi (k npumepy nnaHeTapHble
rpynnbl umsunudaumn OpunoH n Cupuyc). 'panamosHo (1?), camoe rnaBHoOe B TOM, YTO U
netaTb Tyga He Hago, OHO CaMO K HaM NMPUXOAUT, HO .... BEPHEMCS B NMPEXHee JIOHO CBOUX

BOonee CKPOMHbIX HbIHELLHUX LieSNien CyXOeHUM.

Bce ocTtanbHble usndeckne (M MepHble B TOM YUCIE) NOKa3aTenun, CBA3aHHbIE KakMM-TO
o0Opa3om C TaK YCrOBHO HasblBaeMblM «MarHeTMu3amMomMm» BoobLlie B Kakon Bbl TO HM BbINo
dopme ero NposiBNeHUs B 06LMX CLEHapUAX rapMOHUM hrn3nyYeckoro ObiTus (BONMOLWEHNS)
Bcero Cyuiero, Bkrovas gaxe n TakoByto popMy, Kak MarHUTHOE rore, Ko MaTepuio C
BMOMHE  KOHKPETHbIM  MaTepuaribHblIM CBOMM  HOCUTENeM W  CBOMMW  CTPOro
NOeHTUPUUNPOBAHHLIMU (P3NYECKMMU CBONCTBaMM (BKINOYas N 06a3aTeNbHOCTb HANU4Yms
Maccbl Mond, KOTOPYW [0 Cel Mnopbl He XenawT BMAETb M NPU3HATb HbIHELHWE
PensTUBUCTbI), — SABMSAIOTCA BTOPUYHbIMWU, T.€. HaBedEHHbIMWU. HO 3TO He o3HavaeT wux
Kakon-TO BTOPOCTEMNEHHOW 3HAYMMOWN ponu B BonnoweHumn 6bitnsa BewHoro Cyulero 4yepes
npoucTedyeHme KocMoMUM3nMYecknx npoueccoB Boobule, a ob6o3HayaeT BCEro nuilb
NposiBfIeHWe CBOEro Mecta B UMepapxuu MNPUYUHHO-CNEOCTBEHHOW Hecny4YyanHOoW
NPOV3BOAHOCTU ANSA 3TOr0 HENPEPLIBHOIO UM AUCKPETHOMO BELLHOro ObiTns (on3nyeckoro
BonnoweHus). CrneayeT NogyYepkHYTb BaXKHbIM (PaKT: eCcnu eCTb MatepuaribHbI HOCUTESb
9HEeprMnm MarHUTHOro nond, TO Kyda mcdesna ero mMacca (Macca MarHMTHOro noss, Kak
dunamyeckasi BENIMYMHA), NOYEMY €€ He MPU3HAKT U gaxe He roBopsAT o Hen? [MpuymHa
3TOMY MOXeT ObITb TOMbKO OAHA — NOXXHOE NpeAcTaBreHne O NonsiX, Kak TakoBbIX BOOOLLE.
Maccy nonda cnegyet M nNpu3HaTb, WU YYeCTb, KakK BaXHbI 3reMeHT (QOpPMUPYIOLLNIA
dun3nyeckme CBOMCTBa Nonen, Kak bbl He ynupanucb penaTnBUCTbl (Nocbinas cebs nennom
3aTX/I0CTU O €€ OTCYTCTBUM B MaTeMaTU4YEeCKOM CUMBOSIbHOM (POPMYynMpOBaHUN ax CO
BpemeH Makcsenna u [ayca), a 6e3 aToro MHorne BONpPoOCbl COBPEMEHHOW TEOPMKU NOns
NPUHUMNMANbHO He MOryT OblTb  PAcCMOTPEHbl W MPU3HAHbl  YacTbid  UCTUHBI,
COOTBETCTBEHHO 3TOMYy B MpaKkTUKe He MOryT ObITb JOCTOMHO MpeAcTaBneHbl U MOSTHO
BOMMOLLEHbI Yepe3 HOBble TEXHOMOrMYyeckue pelleHnd. A 3TO O03HayaeT, YTO M3 3acTos
BaXKHeMNLWNN pparMeHT PrU3nKn — Teoputo Nonewn, He BblTalmUTb N3-3a YNEPTOCTU U FNYNOCTU

penaTtmemn3mMa.

9710 BCeueno cornacyetca C matepuarimCtm4eCkKmMm no3nunamMmmn n TeopeTnveCknmMmin

ocHoBamMu«CucrtemHon dusumkun», npegcrasrieHHon A.A. Jly4MHbIM 1 ero JIMYHBIM MHEHUEM

70



Makos B.B. «KoHcTpykTusHas Teopus Beeroy. MEPBbIN OMYBMKOBAHHbLIA ®PATMEHT.

B CyXXOEHNAX Ha OaHHYH TeMmy (KaK HEeOTbeEMIIEMON YacTu B pamMKax ObITUSA, HO MMEHHO

TONbKO BewHoro CyLlero 1 aToro BrnosiHe AOCTaTOMHO Ans MaTepuanbHOro YpoBHS).

EcTecTBeHHO, He MOXeT CyLLeCTBOBaTb HUKAKOW MEPHOW OLUEHKU KONMM4ecTBa U KavecTsa
noBeAeHust MaTepUn MarHUTHOM 3HEPIUKN, eCcnun €€ noka He BO3HUKIO, Kak TakoBon. Ho ans
TOro, 4tobbl OHa BOOOLWlE BO3HMKaNa M B AanbHenwem obpskanacb 4epe3 CBOE
passuBawLleecs 6biTve B sBb, Byayyun HeoTbeMIieMON YacTblo BellHoro Cyulero (kak u
MaTepus ANEKTPUYECKON IHEPrnn), a TOYHEE KaK KOHKPETHO (PYHKLMOHanbHas Mnoctacb
obuien aHepreTuyeckonm cybecTtaHumm Ha noboM ypoBHE €€ MeEpPHOCTM OT npeneribHO
MUHUMarnbHbIX MacwwTadboB o macwTaboB Bcen BceneHHow, OOMMKHO ObiTb €€ Hekoe

ctaptoBoe «Havyano-Havan» B aTon 06wen aHepretTndeckon nepapxmm 6oiTusi B LENOM.

TakoBoe ctapToBoe «Ha4vano», siBNsisiCb KOHKPETHbIM U 6€3yCrOBHbIM TEXHOMOMMYECKUM
dparmeHTOM B npoueccax bbITna yactn BelwHoro Cyuiero, 4OMKHO BbITb HEMPEMEHHO Kak-
TO KOHCTPYKTUBHO 0BYCTpOEHO, Kak 6e3yCrnoBHbI NOCTOSAHHO MOAAEPXKMBAEMBbIN, T.€. Kak
Obl «HE3aBMCUMbIA MNOAMUTLIBAKOLWMIA IMIEMEHT» CINOXHEWLEro KOCMOMU3NYECKOTO
npouecca He TONbKo Ans obpas3oBaHWA, HO M BCEro MocreaylLwero «He yxoasdulero B
0e3BpeMeHHOEe BHEMPOCTPAHCTBO» ObITUA Yepe3 TpaTTy (YaCcTU4HYK YTepr) maTepun
MarHUTHOM 3Heprm B MaclTabax Bcen BceneHHon n ganee BCEMECTHO MO HUCXOAOSLLEN
[0 nped-aToOMapHOro YpoBHA MepHon MacwTtabHoctn. bonee Toro (Kak okaxeTcs B
nocrnenywmx CyXOeHUsX), He NPOCTON MaTepuUM MarHUTHOW 3HEepruu, Kak 4acTtu
3HepreTMyeckon cybectaHuum BoobWEe, a 4YacTbld CBOeW eweé u obnagatowen
byHKUMOHANbHOM CNOCOBHOCTLIO ObiTh eLe n aHepruen-mHgopmaumen! A Kak xe 6biTb C
paHee caenaHHbIMU 3asBfIEHUSMU (B HEKOTOPbLIX MpeablayWnX CY>XOEHUSIX TakoBOe Yxe
OblSI0) O HEKoeM KayeCTBEHHOM Mepexofe «3HEeprun-BpemMsi B COCTOSIHUE JHEpPrum-
MHOpMaUUM», Kak BeCbMa BaXHOM W obA3aTerlbHOM MporpamMHOM anropuTMe npu
BonnoweHmn Bektopa Lenn 6bitna Bcero Cyuwiero yepes npoucTeveHune pasfnyHbIX
KOCMOIM3NYECKNX MNPOLIECCOB, Mbl 4YTO e npoTuBopedYnm camm cebe? Hwukakoro

NPOTUBOPEYNSI C paHee CKa3aHHbIM HET, HO 06 3TOM HECKOJSIbKO MO3XKeE.

Hayke n3BecTHO BeCbMa BaXHOE CBOMCTBO BELLECTBA, — 3TO €ro cTabunbHOCTb, T.€. Kak Obl
CYyTU HEKOW HenpepbiBHOW CMOCOBHOCTM yaepxuBaTb CBOM CBOWCTBA (COBOpPHbIE
dusmyeckne, XMMMUYECKME W WHbIE XapaKTePUCTUKM B TOM 4UCre) B OTHOCUTENBHO
HEM3MEHHOM COCTOSIHUM Ha NPOTSDKEHUN KAKOro-TO ONpedenéHHOro BpemeHu. A noyemy
BoOOLLe BewecTBO (KOCHOE UMK XUBOE) B CBOEM ObITME OrpaHNYEHO ANEHHOCTbIO TakTa
CBOEro cobbITUAHOIO BpEMEHM (COXpaHEHUIO caMoro cebs), Kak Obl pa3pbiBasi 3TUM BaXXHOE

KOCMO(U3NYECKOE COCTOSIHNE (PYHKLIMOHANBHOW «HENPEPBLIBHOCTMY, pa3Be OHO HE BEYHO B
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CBOEM BbITME, Kak YacTo 00 3TOM paHee yTBepXXaanu MHOrMe HanpasneHus gunocogpum n
apesBHenwen teopus «Mepemen»? NMNoyemy OHO (BeLweCcTBO) B BOMNSIOLLEHNN CBOEro bbITns
TaK UM nHavye OOSMKHO OblTb HEMMHYEMO CMEPLLHO BOOOLLE M nocne «oTpaboTku CBOEro
onpeneneHHoro (yHKUMOHaANbHOro HageneHus» paHo wunu nos3gHo nboe BeLLECTBO
NoANEXUT yTUNU3auum L0 YPOBHS ONATb XKe BMOMHE onpeaeneHHblIX KOHCTPYKTUBHbIX

nepBUYHO hopMuMpyOLWNX hOPM EF0 paHee NePBUYHO COCTaBMAOLLMX?

[axe marHuTHasi yactmya U (POTOH, NyCTb MO rPaHAMO3HOW CYyTU CBOEWN eCTb U3BECTHble
HaM Ha HbIHELWIHEM 3Tane MNo3HaHUs KO NepBUYHblE «MUpoobpasyloume» BasnucHble
OCHOBbI, KaK OKa3anoCb BCEM CBOUM (OYHKUMOHAIbHbIM HageneHnemM 1 nocrnenyowmm
OblITMEM TOXE HE SABMAITCA HEKMM «BOXeCTBEHHbIM AapOoM M3 HMOTKyga». OHM camo no
cebe, KO NPUPOJHOE eCTECTBO, €CTb BMOJSIHE KOHKPETHbIE Npon3BeaeHHbIe KOHCTPYKThI U,
COOTBETCTBEHHO, TaK e AOSKHbl B NpeaaBepue CBOEro BELLHOro NposiBfieHUsi cHavana
obpa3oBaTbCA B COBEPLUEHHYO DOPMY SHEPreTUYECKUX PELUETOK U TOSIbKO Mocne 3Toro
00paanTLCSA B CBOE KOHKPETHOE COCTOSIHME, AKO BellHasa peanbHOCTb. A 3TO 3HAYUT, YTO U
OHW TOXE CMEPLUHbI U KOrga-To 6yayT Takke NoABEPXKEHbI «yTUNM3auMn» (noka TONbKO Mo
HalueMy NpeanonoXeHno XoTb U 6e3 aKCNepUMEHTaNbHOro Ha TO NoaTBeEpPXaeHUs). Pamku
TaNHCTB O TAKOBOW CMEPLLHOCTU 3aBUCAT HE OT caMnX (POTOHOB M MarHUTHbIX YacTUL, N KX
OblTMS,, @ OT YPOBHA HALlEro HEe3HaHUS O TOHKOCTHAX TEX TaMHCTB KOCMOMU3NYECKUX
npoLLEeccoB, KOTOpble CBs3aHbl C Obpas3oBaHMEM M ynpaBnseMbiM ObITUEM MarHUTHbIX
YacTuy, 1 POTOHOB Ha CErogHSALHEM YPOBHE HaLLEro Nno3HaHus, ANEHHOCTU BPEMEHU UX
dYHKUMOHANbHOrO 6bITnA. [JOCTaTOYHbIM, HO BeCbMa HEMPUATHBIM MPUMEPOM SABMSET
coboto buonornyeckoe npedbiBaHNE HALLEWN KMBOW NOTU B XXU3HEHHOW Cye, OT POXAEHMS
A0 TPU3HbI, C JanbHENWeEN «eCTECTBEHHOM» YTUNM3aumen ObiBLUEN XMBOW NOTU, KaK HK
rPycTHO. HO 3TO He KOHYMHa, a BCero Nullb MHOro3TanHbl AUCKPETHbIM npoLecc
«sBneHHoro O6pskeHus» Hawen dyweBHon CywHOCTU (HO HE peMHKapHauus, Kak npu
npownon Cucteme Ynpaenenus). Hago cebe npeactaButb obuwme maclutabbl TakoBOW
yTunmusauum Yyepes npouecc paspyeHns KoHCTpyKkTa MarHUTHbIX YacTuy, U pOTOHOB U He
TONbKO Yepes3 KOHYMHY NI0AEeN, HO U BCEro OCTasnibHOro XXMBOro Ha Hawen nnaHete. Ho ato

Kak Obl K CnoBy O CMEPLUHOCTUN BeLLlEeCTBA, Kak TakKoOBOIO.

Oco6eHHO BaXKeH BOMPOC: C OAMHAKOBbLIM M KOHCTPYKTUBHBIM MCXOOOM (DOTOHOB U
MarHUTHbIX YacTWUL, M3 Ka)kaoW 3Be3dbl MM NOAOOHOro el NPou3BoAHOro obbekTa Mbl
NMEeEeM [Oernio UMM COBEPLLUEHHO PasHbIX, T.€. HEKUX «MMEHHbIX» (DOTOHOB WU MarHUTHbIX
4yacTuu, MO KOTOPbIM MOXHO OyaeT Koraa-To HayuuTbCs uaeHTUduMuMpoBaTb 3TU

reHepupylowme mx 3Bésgpl? Ha aTOT BONpPOC U MHOrMe emy noaobHble O4HO3HAYHOro
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OTBETA Y HbIHELWHEN Haykum noka He cyllecTByeT BoobOule, Aa M OblTb HE MOXET B
NMOCTAHOBOYHOM MraHe, MOCKOSMbKY OHU €LUE N He BO3HMKanu Kak BOMNpoChbl ANs Hay4YHOW
COBPEMEHHOCTU, T.e. B JUKOBUHKY OHWU, NO3TOMY U He Bbl3penu. O4Hako HaMm yxe cTarno B
onpeneneHHon CTeneHn NOo3HaHUsA U3BECTHO, YTO 0COBEHHOCTM POPMUPOBAHUSA XMBOTO
BeLLeCcTBa NpsiMbIM MU HEMOCPEACTBEHHbIM 0O6pa3oM CBA3aHbl C KOMMIIEKCHbIM YIOXEHWEe
HEKOTOPbIX CTPOro  MAEHTUMUUMPOBAHHBIX (PUBNYECKUX XapakKTEPUCTUK MarHUTHbIX
NMOTOKOB (OCOBEHHO MO UX YAaCTOTHLIM XapaKkTepuCTUKaM) Ha nnaHeTe Nx opMUpyroLmnx, 1
3TO yXe (PaKT OCBMAETENLCTBOBAHHbLIN U OTYACTU MO3HAHHbLIA. IMEHHO 3TOT PM3NYEeCcKUi
dakT Nér B OCHOBY KONoccanbHOro 3abnyxaeHuns, cBa3aHHOro SKobbl C CyLLeCTBOBAaHNEM
BOSTHOBOIo oM3n4eCKoro rnpoLecca, KOToporo B pearibHOCTU He cyllecTByeT BooOLLe, a He
3HaHWe 3Toro rakta nNpmBeno K Bceobuiemy 6nyay n KU CO CTOPOHbI PENATUBUCTCKOM
PU3MKN Yepe3 3asiBMIEHHYI0 C UX CTOPOHbI «BONHOBYIO TEOPUIO» CO BCEMU €€ HayYHbIMU
nogorHaHHbIMW  BbIBOAAMW MO~ COCTOAHWA  MPUPOAHOrO  ectectBa UM ero

MHOFO(PYHKLMOHANbHOro KOCMOMOM3N4EeCKOoro BbITnS.

Ham noka HeBeoOMbl TOYHbIE (PU3NYECKNE XapaKTEPUCTUKM COCTOSAHUM, CBOMCTB N KaKNX-
TO BO3MOXHbIX UHbIX MAapamMeTpoB, a Takke BO3MOXHbIX KOHCTPYKTUBHbLIX pPasnuyeHnn (4to
camo no cebe marno BEPOSATHO) Y MarHUTHbIX YacTuL, FreHEPUPOBAHHbLIX OT pasHbIX 3BE3[,
UK pasnMyeHnin TONbKO NULLb MO CYTU UX KavyecTBa noBefeHust BOObLLE, KO noTeHumana
MaTtepum MarHUTHOW 3Heprum B cdepe opmmpyemon eguHom (UM 0YaroBow
ChOpPMUPOBAHHON) aHepreTudeckon cybctaHumm Bcen BceneHnHon. Ho 1o, 4to cobopsbl
TaKoOBbIX (DOPMUPOBAHUIN CYLLIECTBYIOT, 3TO YXXE CBEPLUMBLUMIACA (PaAKT, KOTOPbLIN YYEHLIMU
acTpoHOMamun OBHapyXeH C NMOMOLLbI COBPEMEHHbIX CPeacTB HabnaeHUs, HO MU OH
(TakoBow cobop) Noka KBanMPUUMPOBaH, Kak Hekaa « TEMHaa MaTtepus» C HEU3BECTHbIMU
CBONCTBaMM 1 COCTOSTHUSIMU, Hy YTO XXe, NyCTb Noka And Hux 6yaet TémHas. Koraa-to ckopo
N OHa «npoceeTfieeT». Ha HblHeWwWHeM ypoBHe NO3HaHUA B chepe aCTPOHOMUU U (PUIUKK
noka K Hawemy coxaneHuo nwobor BHOBb OOHapyXeHHbI COBOp M3 OrpaHUYeHHO
NOEHTUMPULNPOBAHHBLIX 3HEPreTUYECKMX CYOCTaHUMA, UCXOOAWMX OT 3BE3L BO BCEM WX
SIBITEHHOM pa3Ho00pa3snn co BCEM BO3MOXXHbIM HEM3BECTHbBIM 3BE3HbIM «3HEPreTUYECKUM
apomMaToM», O KOTOPOM 1 NPUBNN3NTENBHOrO NPeAcTaBeHNss Mbl UMETb MOKa HE MOXEM, —
HeobXo4MMO HayMHaTb OCO3HaBaTb W MOHWMMATb, YTO BCE 3TO €CTb KOCMOmanveckue
ynpaensemMble  MNpoLecchbl, npoucxogdwme B  CTPOrMX  pamMKax  Hecry4yamHoro
KOHCTPYKTUBHOIO LIMBUN3aLMOHHOIO COBEpLLEHCTBA (POPMbI, @ MOTOMY Y KOHCTPYKTUBHOIO
nopsigka, UCKMYatoLero crnyyamHocTu. Kaxabii chopmMmpoBaBLUMNCH 3N1EMEHT OO bEKTHO-

Cy6beKTHOI'O Xapakrtepa no CcTerneHn cBOEeW 3Ha4YMMOCTU BeCbMa CyweCtBeHEH BO BCeX
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npoueccax ynpaensiemoro 6bitna Becero Cyuwero, ocobeHHo BellHon ero vactu! Huvero

NNLLIHErO 1 CnyYanHoro Bo BceneHHOM HET 1 3TO B NepByto ovepenb nopa bl oco3HaTh!

MHorve oTBeTbl Ha ewgé gaxe M He MNOCTaBfEeHHble BOMPOCHI KPOKTCA B MNyOUHHbBIX
TaMHCTBaX UCTMHbI O KOHKPETHO Bblpa)KeHHOM LiefieBOM (YHKLMOHaNbHOM BbITe maTtepum
MarHMTHOM SHEPrMM Kak TakOBOWM UK NPOLECCOB LieNnecoobpasHOCTM YynpaBrisieMoro
NMONOSIHEHWSI YPOBHS €€ TpaTTbl NPU B3aUMOAEWCTBMM Ten Boobwe, 0cobeHHO Ha npea-
aTOMapHOM YpOBHE MEPHOM MaclTabHOCTH, a TakKe Npy BELLHOM HaMOSIHEHWM FTOHO BCEW
BceneHHon wn dopmupoBaHun e€ CcyObekTHO-06BbeKkTHbIX KOHCTpykTOB ©  Gonee
MacwTabHbIX COBOPOB M3 HUX (Kak pasHOMacLTabHbIX, HO paBHO 3HAYUMbIX (PU3NYECKNX

Ten ana Heé n Eé 6bitus).

[INeHHOCTb TaKkTa CBOEro COObITUMHOIrO BPEMEHU (YCMOBHO ANUTENBHOCTb XU3HWU, TaK Kak
Obl MPUBbLIYHEE AN OCO3HAHMSA), KaK Ans KOCHOro, Tak U 0COBEHHO ONS KUBOrO BELLecTBa
CYLLECTBEHHbIM 06pa3oM 3aBUCUT OT MPOUCTEYEHMSI MPOLIECCOB LEenecoobpasHoCTH
MOMOSIHEHNST U YPOBHS WHTEHCMBHOCTU HeobpaTMMOM TpaTTbl MOTeHUMana 3Heprim
MarHUTHOIO MOTOKa, Kak Mepbl KayecTBa NPOrpaMMHOro NoBeaeHUs maTepuu MarHuTHOWM
SHeprnv, Onpedenslwein paMku XKU3HM  BellecTBa (OCOOEHHO  ANUTENbHOCTb

BUONOrMYeCcKom XU3HN XNBOIO BELLECTBA).

Cnepyet cebe npencrtaBnATb, XOTS Obl Ha CKOMbKO CEPBLE3HO 3TO KacaeTCcs pasBuUTUS,
nogaepXXaHus U COXpaHEeHUs1 akTUBHOCTWU BOMbLUMHCTBA (DYHKUMI MO3ra Nioaen, a ewe
BaXkHee, T.e. Ha Gornee BbICOKOM YPOBHE CYXOEHUN — 3TO MNPOLECChbl U BO3MOXHOCTU
NOBbILLIEHMS] YPOBHS OKTaBbl MO3ra ftofen no xody BOMSOWEHUS ABMNEHUN, CBA3AHHbIX C
HbIHELWLHMM BOCCO34aHMem YenoBeka, Kak TakoBoro! 3ToO cepbésHenilee oTaenbHoe
HanpasreHne ByayLlero Hay4yHoro uccrneaoBaHns, BO3MOXHO MO3BOMSOLLErO B OyayLiem
MeauuuHe cTaTb Haykow. A rnoka 3To eCTb anodaTuyHOoe TauHCTBO, T.e. Ha YpOBHe
OrpaHMYeHHOro MNo3HaHWA, KO UCKyccTBa. B HaydHoOW cpefe meguumMHCKOW cdpepbl U B
cpefe ynpaeBnsawoLero cocrnosus ctpaH Mupa 3ametunu macwTabHbIi npouecc Kak Obl
HEKOoero «oTyneHusi» 1 BCrecka arpecCUBHOMO B3aMMHOro MacLuTabHOro He BOCNpuUSTUS B
cpepe GOnMbLIMHCTBA NIOOEN, XapaKTepu3ys TakoBble OESAHUSA Kak Teppopu3M, MNbiTasCb
npuesAsaTtb TakoBoe ocoboe cocTtosiHMe obuwectBa K nNpuydnHam Ku  npobnemam
HEepas3peLEHHOCTN  KPUBUCHBIX  COCTOSIHMM B 06MactTm  9KOHOMMKKM,  (PMHAHCOB,
rapaHTMpOBaHHOIO MWHMMyMa B obecrneyeHun npoaoBONbLCTBMEM M BOAOW, Npobrem
coumnanbHOro HepaBeHCTBa U UCTOPUYECKN HE paspeLuaeMblx Npobriem koHdeccMoHanbHo-
pPenNUrMo3Horo xapakrepa u npoyee. OgHako BCE 3TO KpoeTca Ha 6Gonee rnyGuHHOM

COBEpPLUEHHO B MHOM YPOBHE ObITUS, — B MpoLeccax M3MeHeHUs 0bLLmnX 1 TepputTopuarnsHo-
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pervoHarnbHbIX COCTOSIHUA MaTepuMn MarHUTHOW SHEpruun, Kak ynpaensieMblil Ha nnaHeTe
npouecc! He Tonbko noan, Ho 1 3Bepun ctanu 6onee arpeccrBHbl B OTHOLLEHWW APYr ApYra,
Kak Obl NOTEPSNN HEKYIO MHCTUHKTMBHYO Pa3yMeHHOCTb MX NpupoaHoro ectectea. Kak mbl
BMOWM, Afsi Takoro TOHKOrO YPOBHSI MCCreQoBaHU O COCTOSIHMM KOCHOMO U >KMBOFO
BellecTBa afpoHHble Kommamgepbl M UX MNoaobusi Kak MHCTPYMEHTOB paspyLUeHUs,
COBEPLUEHHO He MpueMSieMbl ONsi TaKOBbIX MyAPEHbIX HanpaBneHWn WcCrneaoBaHUs
CO3MAaTeNbHOrO HAy4yHOro Xxapaktepa, MNOTOMYy 4TO paspywmntenu-pa3boriHukM B

MeOULUUHCKOM 1 ntobon nHom Hayke ByayLiero 6onee He HyXHbl!

Boixognt Tak, 4to c 6OGonbwen nOOOBLIO, YBaXEHWEM W BHUMaHWEM HEeoOXo4MMO
OTHOCUTbCA KO BCEMy, YTO CBfA3aHO C HabnogaembliM SBMEHWEM, OrpaHUYEHHO
NMOHMMaEMbIM HblHE KaK «MarHeTu3m» 1, COOTBETCTBEHHO, K OYHKLMAM 0coboro KoHCTpykTa
— MarHeTapa, U He TOSIbKO, KaK KOHCTPYKTMBHO-OOBLEKTOBOro anemeHTa BceneHHom,
NMOCKOSbKY BOKPYr HAac B YaCTHOCTM Ha Hawen 3emne u Ha Gnvxanwen Kk Ham 3Besqe
(ConHue) TakoBbIX MWHWU-KOHCTPYKTOB (MarHMTapoB) WMMEETCA BeCbMa 3HauuTeNbHOE
KOnNn4ecTBo. MIX TONbKO Hago yMeTb «YBMAETbY» U Ha pasHbiXx MacwTabax MEpHOCTU, N C
pasHbIMW dreMeHTaMn (PYHKLUMOHANbHOrO HagemneHuss npu uMx BONMOWEHUW B cpene
npupogHoro ecrtectea. M TonbKko Torga ypoBeHb Hallero nos3HaHus 6ygeT npubnumxkeH K
UCTUHE O 3HAYMMOCTM WU T[NYOMHHBLIX TOHKOCTSX MPOUCTEYEHUA MHOMMUX  CITOXHbIX
KOCMOGM3NYECKMX NMPOLECCOB, B TOM YMCIE U pearnibHO CBA3aHHbIX C (POPMUPOBAHNEM HE
OCO3HaHHbIX W He BOCMNPUHUMAEMbIX HbIHE YMNpaBnAeMblX YCMOBUN KOMMSEKCHOro
YKM3HECONPOBOXAEHUS HA HaLWen NnaHeTe U He Kak Hekoe anodaTtnyHoe «boxecTBeHHOe

Ha4vano», a ewe n «Bbllwe», a 3Ha4YNT N crnoXHee Bcen CBoel 3HaYMMOCTbIO.

[na nNpoCTeHbKOro npvMepa Ha YpOBHE pearibHOro uccrnenoBaTeNnbCKOro BOCMPUATUSA:
MarHuUTHble YacTuubl cobpaBLLUCL B ONpedeneHHy0 KOHCTPYKLUMIO aapa atoma, camu yxe
npeacTaBnsalT  coboto  onpefenéHHbIn  KOHCTPYKT  YMNPOLLEHHOro  (YCEYEHHOro)
PYHKUMOHANbLHOMO MWHU-MarHetapa, a B CTPYKTYpe TaKOBOW KOHCTPYKUUM Cpasy xe
HauyMHalOT obpeTaTb TakKOW KONOCCanbHOM 3dHeprmen (Tak Ha3blBAEMOW CTaTU4eCKON
SOEPHON AHEepruen), KotTopas Ham Moka eLLE 40 KoHLa 1 He BeoMa BCEN CBOEN pearlbHOM
KONMYeCTBEHHON MepHOCTbIo! HblHeWwHe nonbITKU saepHon U3MKM paspyllaTtb S4po
NPUBOASAT MoKa TOMbKO eLlé K MOBEPXHOCTHbIM (PUKCMPYEMbIM pesyrnbTatam, U He Gonee
(T.e. Tonbko eweé noka K BpemMeHHow Gede)! A BOT BMECTO MOMbITOK paspyLUeHUs
nonblTaTbCA «CO34aTb SAPO NyTeM BOCCOEANHEHNS MArHUTHBIX YacTuu», — BOT 3TOr0 Moka
eLLé HUKTO Jaxke N He NbiTancs, Nnpasna HbIHELWHAS on3nKa TONbKO rnocne yTBepxaeHun A.

A. NlyanHa (meopusi « CucmemHol Pu3uku») ¢ 6ONbLUMM TPYAOM U HEXENaHMeM HaunHaeT

75



Makos B.B. «KoHcTpykTusHas Teopus Beeroy. MEPBbIN OMYBMKOBAHHbLIA ®PATMEHT.

OCO3HaBaTb caM (PaKT CyLleCTBOBaHUS MarHUTHbIX YaCTUL, U KOHCTPYKTUBHOIO YCTPOEHUS
saep atoMOB W3 HUX B MHOM MoAenbHOWM doopMe, OTnuyarwencs OT  MPOoLUSIon
nnaHeTapHon. 3TO He eOUMHCTBEHHbIN ANs Hac «HeBeOMbIn» MNpUMeEp TaKoBOroO

KOHCTPYKTUBHOIO YCTPOEHUS ecTecTBa B NPUPOAHONM OENCTBUTENbHOCTH.

Mo xoQy HaWMX CY>XOAEHWUA MOXHO M ByaeT He NULWHUM OTMETUTb CreayloLmn BaXHbIN
XUTENCKMA MOMEHT: Hawe cepgue wumeeT oOpMy COBEPLUEHHOMW KOHCTPYKUUK
3HepreTMyYecKomn peLleTKn — «kBasap», feBoe rnerkoe oopmy KOHCTPYKLUKN — «MarHetapy, a
BMECTe OHM C HawumMm Moarom obbeauHeHbl B OTAENbHYIO CUCTEMY KPOBOOOpaLleHus, —
«Manbln KPOBEHOCHLIN KPYr» (O4aBneHne B KOTOPOM Mbl 4O Cer Mopbl AaXe U3MepUTb He
MOXeM) U Mbl XOOMM CO BCEM 3TUM CIOXHEWLWMUM HEe3PUMbIM «KOHCTPYKTUBHbLIM
obGycTponcTBOMY», pasrnagpiBas B cobope aHaTOMUYECKMX KapTMHOK YNpOLLEHHOe
CNoXMBLUEECS Koraa-To npeacraBrieHne Hawen MmeguumHbl 06 «yCTpOEeHUM Hallen NnoTuy
Ha YpOBHe, He Bbille B3rnsga eTCKMX KOMUKCOB 0e3 yyacTus pearnbHon u3nkn, KOTopoe
NOBEPXHOCTHO CHOPMMPOBASIOCH ELLE ABYMA-TPEMSA CTONETUSAMN paHee. Ecnn Obl He 6bIno
B peanbHOCTU TaKOBOrO CIOXHOMO 3HepreTuyeckoro (M mMoneBoro B TOM 4ucrie)
KOHCTPYKTUBHOIO YNOXEHMWS ynpaBnaeMblX 3fIEMEHTOB HaLLEN XXMBOW MMOTH, TO Mbl Obinn
Obl B OEACTBUTENBHOCTU MO (PYHKUMAM HaLero mMosra U MHOMMM APYrUM «NPUYUHHBIM
YNOXEHNAM KaK Ha KapTUHKaX» HacTosALWMMKM BUonornyecknmm ynpoLeEHKamm (HenpeMeHHo
TaKke «pasyKpalleHHbIMWU» LUBETHbIMU TUPRASHOAMWU CKa304HbIX «Ouononem» no Bcew
NMOBEPXHOCTU HaLUeWn NNOTKU, KaK HOBOroAaHss €nka). Boobuie-T1o TakoBble YNPOLLEHKN OO
cux nop GeraroT B SKYHIIISAX MU OHWM OAENCTBUTENBbHO Bnmke K «poacTBeHHMKaMm [JapsuHar!
HO Mbl B OENCTBUTENBHOCTU OKasblBaEMCsl COBEPLUEHHO Apyrmmu «Homo ....», nNpaBaa
NMOYEMY-TO YXX OYEHb 3aBUCMMbIMU OT YNpaBnAeMblX U BIIMSIOWNX HA HAC U3BHE «reo U
reneo» COCTOSIHUI, B YACTHOCTU Yepes3 COCTOAHMS U BbITMe CaMmX KNEeTOK Hallen nNnoTu, Ha
COCTOAHME UM YypOBeHb pasBuTUSa QYyHKUMA Hawero Mosra, BMecTe SABMSWUMNCA
MaTtepuarnbHbiM 0bpskeHMeM Yactu BelHoro Cyliero, n3HayanbHO BblpaXeHHOro yepes
MHOrMe  MNpPOrpaMMHble  KOHCTPYKTUBHbIE  BOMSIOWEHUS  COBEPLUEHHbIX  (hopMm
3HEepreTUYecKMxX peLLeToK KaXaoro Halero opraHa BHyTPEHHEN CeKpeuun u opraHmsma B
uenom (crnoxHoro Habopa KOHCTpPYKTOB). A COCTOSIHME HALIMX KIETOK €ele U He
0e3pas3nuyHo oTaenbHbIM (PYHKUMAM HaWero OYeHb COXHOro Heytommmoro Moasra (B
KOMMeKce, a He TONbKO rOfIOBHOrO, [a ele U camoro, npeacTtaBfieHHOro CIOXHbIM
KOHCTPYKTOM 3Hepretuyecknx peweTok opMbl COBEPLUEHHOrO YpoOBHsA). W camoe
WHTEpPECHOE — Tak Ha3bliBaeMbI «MarHeTu3am» (M OTAENbHO KaXkgoro opraHa, v KOMMIeKCHO
B LIENTIOM) COCTOSHNI HaLLUMX XXMBbIX KNETOYEK 1 NAOTU UrpaeT Aaneko He nocrnegHee MecTo,

KaK He3pumoe BlinAroLlee ycrioBne XM3HECOMNMPOBOXOEHUA, obecneunBatoLLee BCHO Hally
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CINOXHYH0 XM3Hb CO CTOPOHBI HaLeun nnaHeTbl 3eMns. IMeHHO «Marnbli KDOBEHOCHbIN KpYr»
BO BCEM CBOEM cobope bonee nogBep)XeH 1 3aBUCUM OT NOCTOSAHHO MEHSIOLLMXCA renmno-
COCTOSIHMMW, OCODEHHO MpenCTaBMNEHHbIX Yepe3 COCTOSAHUSA U MokasaTenn NpuXoasaLmx
NMOTOKOB MaTepum MarHUTHOM 3Heprun, ucxogsauwen ot ConHua W MHbIX 3BE3OHbIX
POpMUPOBAHUN, OT KOTOPbIX Mbl 3aBUCUM, KaK CYLLHOCTU HEe TOSIbKO XUBble, HO eLé U
PasymeHHO OpuWeHTUpOBaHHbIE (KaXdbli U3 HAc B pas3HOW CTeneHu, Ans pagoctu
actposnoroB). OTaernbHble YBNeYEHHbIE «HabngaTenny TakoByt 3aBUCUMOCTb CBA3bIBAKOT
C HEKMMN «CHOPMYNMPOBAHHLIMU MONOXEHUSAMU Kak Obl HAaWAEHHOMW VMW 3aBUCUMOCTU
nogen oT BrAUSIOWEN KOHCTPYKTMBHOW YKNaakuW 3BE3[ W MMaHeT» Ha YydHbIX AN Hac
Hebecax Ha Kaxabl oparMeHT BpemMeHu (acTtpornorusi). Ho camy KOCMOMU3NKy TakoBOro
BNUAHUSA OOBACHUTL 4O CEN NOPbI OHU (ACTPOSOrK) He MOTYT U YBA3bIBAKOT TOSMIbKO C HEKOW
YNPOLLEHHON MOAESbI0 B3aUMHOMO PacnonoXeHus 3BE34 1 NNaHeT, XOTS NnaHeThbl B 06Lwem
nnaHe B 4aHHOM cny4dae BoobLie He npu 4éM. 3aBUCUMOCTb MMEETCHA HENOCPEACTBEHHAS,
HO OHa HOCUT MHOW MPUHLMMMAanbHbIA XapakTep, COBEPLUEHHO KOHKPETHO BblIpa)KeHHbIN
peanbHbIM BIIUSTHAEM KOHCTPYKTMBHO YNOXEHHbIX MOTOKOB MAarHUTHbIX Yactuy (MaTtepun
MarHUTHOW SHEPrun), UCXOOAWMX TONMbKO OT 3BE34 MX TEeHepupyrLwmnx Ha Kaxablv
KOHKPETHbIN parMeHT TakTa cobbITunMHOro BpemeHu! [Ons kaxgoro MHOMBMOA CBOMW
nobaBnsembli K OCHOBHOMY (COMMHEYHOMY M MiaHeTapHOMY) «apoMaT 3BE34HOro 6yrnboHa»
N CBOE KOHCTPYKTMBHOE B3aMMOCBSI3aHHOE YIIOXEHWE MOTOKOB BHELUHE-MPUXOASALLMX
MarHUTHbIX 4YacTul (HO TONMbKO CO 3BE3[, KaK reHepupyroLlmnx yCTPOMUCTB, a He NnaHeT,
NMOCKOSbKY MocCrnedHne B TakKOBOM Mpouecce MpoCTO He Bblle, YeM «TeaTparibHoe»
AobaBneHne BaXXHOCTU OT CKa304YHOro NPeanonoXeHns ), U NPu 3TOM COBEPLLEHHO pearnbHO
BNUSAIOLMX HA aKTUBALMIO COCTOSIHUWA KIETOK MAOTU WM COCTOSIHUMA aKTUBHOCTM WMHOTO
XapakTtepa, CBA3aHHOIO C UCMNOJTHUTENBbCKOWN OeATENbHOCTLIO UHAMBMAA B JaHHbIA MOMEHT
BPEMEHN, Oaxe W Yepe3 BOBMEYEHWE €ero B OTAeNbHble dparMeHTbl obwero wunm
WMHOMBUAYANBbHOIO NCMNOSTHUTENBCKOIO COBLITUMHOIO XpoHonpouecca! Onate yyno? [a HeT
Xe, KocModmsndeckas peanbHOCTb, @ TOYHEE MarneHbKU oparMeHT KOCMOMU3NYeCKon
aHTponoakonornn! To ecTb NEepBUYHbIE HAaBbIKM ACcTPOSIOroB, — 3TO OYeHb OrpybneHHbIe
ManeHbkne npuémbl 6e3 0BbACHEHUS CyTM (PU3NYECKMX MPOLIECCOB, MPOUCXOASLLMX B

pamMKax CY>XAeHUN N3 KOCMUYECKOW aHTponoakosiornm!

Tak xe uHTepecHa cnefymouwas 3amedeHHasi HecyleCcTBEeHHas Menovb MHOro poga, a
WMEHHO, Hawa nnoTb N €€ Mo3r o4eHb XOPOLLUO «MOMHATY» reorpadmnyeckoe MecTo CBOErO
WUCTUHHOIO 3apoXXAeHunsa (sIBfeHusl), uHoraa HanomuHas o6 9TOM 4vepes TporaTerbHble
AyLlEeBHble YyBCTBaA «HOCTANbMN NO POLHOM CTOPOHYLLKEY, TPebys Yepes aTh «OoLLyLLEeHNUS

HOCTanbrmn» nepmognyeckm BO3BpallaTbCA K MECTy CBOEro 3apoXaeHua Kak Obl ans
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«BOCCTaAHOBJIIEHUA YPOBHA NoA3apsaakn CBOEro MarHeTu3ma! npOTI/IBVITbCFI 9TOMY He

HY>KHO.

Kak B peanbHOW OeNCTBUTENBbHOCTU YKNaablBaeTcs BCE HE NPOCTO B OTNMYME OT BbIQYMOK
N YNPOLLEHHBIX HAYyYHbIX NPEeAnONOXEHUN, WUCXOOAWMX OT YPOBHA NpeacTaBneHnn
HbIHELLUHEN MeauLMHbI, HO KaK UCKYCCTBa, a He Hayku! BOT TakoBOW CrOXXHOM TaHOK Hac
«ogapvna» npupoga (T.e. dusuka). [NpaBaa Ha ypoBHE BOCMPUATUS «raTofioroaHaToMa
OTHOCUTENbHO  Hawero  «BHYTpPeHHero»  ObycTpomcTtBa  4Yepe3  «YNpPOLLEHHbIE
aHaTOMU4YECKME KOMMKCbI» 3TO HUKAK He MNPOSIBUTCS, HO HMYero cTpawHoro! 3T1o He
€OVHCTBEHHbIE Crydanm MOLENbHOr0 OCOBEHHOro TaWHOrO YCTPOEHMsI C  Halwewn

yOVBUTENBbHOM BEPTUKArNbHO paccyaatoLlen nioTbio (AKo Homo B nHTepnpeTaumsx....).

MyTem BCE& 0Oonee pasyMeHHbIX FOMMYECKUX CY>KOAEHWUN, IKCMEPMMEHTANbHOro onbiTa
Pa3HbIX Hay4YHbIX HaMpaBfeHUN N HaKOMNSIEHHOro cCOBOpPHOro mMaTtepuana ¢ NpUMEHEHNEM
COBpEeMEHHbIX HabngaTenbHbIX CPEACTB 1 NPOLECCOB, HayKa B KOHEYHOM UTOre HaYnHaeT
NpnbNmXaTbCa K BbIBOAY O TOM, YTO Ype3BblYAMHO 3HAYMMOW 4YacTbio B 0bwem 6biTve
3HEeprnn BeLLHOW YacTu BceneHHoM BCE e ABMSeTCSs MMEHHO cama 3Heprusi cobopHOro
MarHuTHoro nonsi. Matepus MarHUTHOW 3Hepruun, HO 4YTO 3TO Takoe? OTKyaa oHa bepeTcs,
Kak npupoa eé€ HakanmBaeT U Kak pacxoayeT, YTO Takoe UCTUHHOE MarHUTHOE Mone 1 Kak
OHO bopmupyeTcs BoOOLE, C MOMOLLBID KakMX HOCUTENEN W KaKOBbl €ro pearsibHble

dunamyeckme CBONCTBa (UCKMo4Yas TyMaH penatuenama) u 1.4.7

MosHaBass u npusHaBasa 3TOoT «Mup COTBOPEHHBLIM», OTBETUTb Ha 3TU BOMPOCHI TaKxke
Ype3BblYaMHO BaXXHO, KakK MO3HaTb MCTUHHYKO CyTb O TOM, YTO €CTb XM3Hb BOOOLLE, B TOM
YUCME W >KM3Hb KaXOOW Hallen XUBOW KNeTkn, ObiTme KoTopon 6e3 «marHeTusama»
OKasblBaeTcsl HEBO3MOXHO! OTnnyaeTcs nn X1MBoe BELLECTBO HALLEW NNaHeTbl OT XXUBOro
BelLleCTBa C WHbIX NIaHeT, ecnn ga, TO B YEM TaKkoBOE pasfnyve; Kakyt posib B 9TOM
oTNnYMM urpaet obpasoBaHHOE cneumduyHOEe MarHMTHOE Mosie U MarHeTU3M B LENIOM

WMEHHO Hallen nnaHeTbl 1 T7.4.7 MNMoTok BOMPOCOB OTHOCUTEJIbHO 3TOI0 HE UCCAKaeM.

Mbl Habnogaem BeeneHHyto B «6eCKOHEYHOM» €€ ABMXEHUMU, OFPAHNYEHHO OXBAY€HHbIM
HalWMM CyOBbEKTUBHBIM BHYMAHWEM, KOTOPOE B OTNIUYME OT «BCEr0 YBUAEHHOIO» HamMu B
AENCTBUTENBHOCTM MMeeT ropas3go 6onee  KOHKPETHO  BbIPaXXEHHYH  CUCTEMHYHO
HanpaBneHHOCTb, BO3MOXHO BHELUHE (YMO3PUTENbHO) M NPUHLMNMANBHO OTIMYaOLLYHOCS
OT HaMW NpeacTaBNseMoOn CyObEKTUBHON «MOLENTbHOCTMY», HO HE KOHCTPYKTMBHBIM CBOMM
ynoxeHnem. KOHCTPYKTMBHOE COBEPLUEHHOE YIIOXEHME 3TO eCTb OObeKkTUBHbLIN 6asuc

NCTUHHOIO YITOXKEeHUA Bcero Cyu.l,ero, €ero mbl CBOMMY COMHEHNAMU HE Tporaem, XoTA Obl Ha
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TOM YPOBHE COBEpPLUEHHbIX (POPM KOHCTPYKLUUA SHEpPreTUYEeCKUX pPeLLIeToK, KOTOpbIv
nonycTuUrio HaMm yxe HblHe no3HaTb! OTa HanpaBneHHOCTb ABWkeHus Cyllero, 0 Yém
xoTenocb Obl B nepBytd ovepedb MNOAYEPKHYTb, CTPOr0 OpPUEHTUPOBAHa OTHOCUTESTbHO
HaKkonneHuss U1 pacxodoBaHWA OrFPOMHONO KOMUYeCTBa SHeEprun, pearibHO noka
npeacraBnsaemMon Hamu He B MOSIHOW Mepe B CBOEW LOCTOBEPHOCTU (MCTMHHOCTM) BCEMM
CBOMMW MNPOCTPAHCTBEHHLIMM OOBbEMaMM, CNOCOBHOCTAMU U BO3MOXHOCTAMU. 1o 3aTOM
npuynHe NasaM aepsvTb nped BeceneHHom He CTOMT CBOMMUM UCKYCCTBEHHO BblAyMaHHbIMM
PensaTUBUCTCKUMN POPMYIbHBIMU U3BPALLEHUSIMU, KakK K NpumMepy B cdepe usnku, u
COOTBETCTBYHOLLMMU MONbITKAMU YTO-TO eLLE 3a Heé, T.e. 3a BClo BceneHHyto n paccuntatb
B 3TOM pearibHO HeBeJOMOM 18 HUX HanpasneHum! Mbl MOXXeM OTHOCUTENBHO 3TOro Noka
TONbKO MeyTaTenbHO npegnonaratb (COrnacHoO KMBas rofloBOM, U TO KpanvHe OrpaHuyeHHo
N aKkKkypaTHO, He CBEepHyB CBOK LUEK U3-3a OrPaHUYEHHOro MO3HAHUA WCTUHbI O

«CoTtBOpeHHOM Mupe») n He 6onee!

YnopsiAo4eHHO OBUXKYTCS NaHeTbl M X CNYTHUKMA BOKPYT 3BE3[, 3BE34bl BOKPYr «s4ep» B
paMKkax KOHCTPYKUMA CBOUX rariakTuK, MexranakTudeckue KOHCTPYKTUBHble MoJenu B
obwen KoHCTpyKkunn BeceneHnHon u 1.4. MNopspok 6asvpyetca Ha eaAMHON KOHCTPYKTUBHOM
ynpasnsiemon Apxutektype yctpoeHusi Bcero BewHoro n HeselwHoro Cyuiero, kotopas
COOCTBEHHO-TO UM obecrneyMBaeT OMOPHbIE OCHOBbI AN 0bpasoBaHUA  3HEprum,
NMOCTOSAHHOrO €€ HaKOMMEeHUss N YNpaBrsieMon TPaTTbl, HE MPUBOAALLEN K KAKOMY-1mbo
KOHCTPYKTUBHOMY paspyLUEeHU0 BHE MNpPOrpaMMHOro xapakrepa, T.e. CIlyYalHOro u He
PYHKUMOHANbHOMO (B CMbICNE YTURAM3auMOHHOro) nnaHa. Kak oTcTpamBaeTcs TakoBas
Apxutektypa? [Ons Ttoro 4tobbl NMOHATH BECb FMYOUHHBLIN CMbICT 3TOr0 apXUTEKTYPHOro
YNOXEHNA HaMu U paccMaTpuBaeTCs MNpensiokeHHas HayyHasi KOHUenuus: noatanHoro
KOHCTPYKTUBHOIO LMBUMN3ALMOHHOIO COBEPLUEHCTBOBAHUA (POpMbl (T.e. YIIOXEHUA B
coBepLUeHHble (opmbl 3HepreTuyecknx peweTok) Bcero Cyuwero («KOHCTpyKTMBHas

Teopus Bcero»).

[MposBnaeTcsa nNM xaoCc B TakOBOM YMNopsgoyYeHHOM ABwxkeHun? KoHeyHo ke HeT. Bcé
NnPUPOAHOE €eCTecTBO, [AaXe W Ha YpPOBHE TONbKO HabnogaemMon HaMm MepHOW
MacwTabHOCTH, yxXe yKknagblBaeTcs B e4uHbIA ABUratolmncs ctpornin nopsagok (Kocmoc).
OTO yNopsiA0YEHHOE ABMXEHME MaTePMM HENPEMEHHO 0OYCOBIIEHO HE TOMBKO HanMyneMm,
HO W TPaTTOM KaKOro-TO OrPOMHOrO KOMMYecTBa 3HEPrui, KOTOpble COMPOBOXAAT WU
COOENCTBYIOT [BMXEHUIO B CTPOr0o BbIBEPEHHbLIX OMpeAeneHHbIX HanpaBneHusx, a,

crnegoBaTenbHO, U BCS BeceneHHasa OABMKETCHA B 9TUX Xe HanpaBlneHndx.
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Ho, xoTsa 6bl ¢ NO3nLKMIA NPOLLIIOro MaTepuanmama, 3ToT 3anac 3HEPrim, CONPOBOXKAALLNIA
N COAENCTBYIOLLNIA OBUKEHWNIO B KOHKPETHO BbIPaXXEHHbIX HanpaBreHusaX, OSDKEH Xe Koraa-
TO UCCHAKHYTb U OBWKEHNEe MaTepun JOIMKHO NPUOCTaHOBUTLCS, @ 3TO O3Ha4YaeT CMepPLUHOe
cocTtosaHue anda maTtepun? Kak ke BO3MOXHa Kakasa-TO BEYHOCTb, BECKOHEYHOCTb 1 Npoyvee
B pamMKax TakoBbIX Cy>XAeHUn? Jlormyeckn paccyxgas, cnegyet BO 34paBun pasyma CBOEro
NOBEPHYTLCS NULIOM K NMPOCTON UCTUHE, He TpebyloLen AoKka3aTernbCTB — BEYHbIX 3arnacoB
3Heprn He BbiBaeT, ecrnv UX He MOMOMHATb, a CTaTUCTUYeCKUe JaHHble OT NPOBOAMMbIX
HabnogeHnn BecbMa yoeanTensHO B NpoLieccax BCEN XUTENCKOM CYTU HaLLEn NOKa3biBaoT
Ha KOHEYHOCTb abCOMTHO BCEX NPOLECCOB OKPYXatoLen NpMpoaHON AENCTBUTENBHOCTMH,
npomcxogsawmx c Habnogaemon Hamu matepuen. Mbl npoTuBopeymMm camm cebe o
BEYHOCTM N BECKOHEYHOCTN, KaK TakOBOW UNN e B YEM-TO MblTAEMCSH NyKaBUTb CaMu Xe

nepen cobon?

KoHe4Ho >xe HeT, He nykaBuM. Bcsikmii oparMeHT ObiTUS KOCHOMO UMK XXMBOFO BELLECTBa,
oTpaboTaB CBOE KOHKPETHO BblpaXX€HHOE (YHKLUMOHANbHOE HadeneHne B paMKkax U C
ANEeHNneM TakTa CBOEro COObITUMHOMO BPEMEHW B FapMOHUYHOW MOAENbHOW CTPYKType
BOMJIOLLAEMOro XpoHorpoLecca NpUpogHOro ectecTsa Ha KAKOM-TO CBOEM YPOBHE MEPHOU
MacwTabHoCTU — B (prHanbHOM NOCNeACTBMM CMEPLLEH BCEM CBOMM ObITUEM (M KaK KOCHOE,
N KaK >XMBOe BeLLecTBO). TO eCTb nognexuT punandeckon (KOCModuanyeckom) cMepTn u
nocreayoLlen ytunusauumn, BonsowaemMmon Yepes pasbopky Ha MUHMManbHO HeaenMMble
NEepPBUYHO-KOHCTPYKTUBHbBIE CBOW 3fIEMEHTHbIE COCTOSHUSI C LENbi0  Kakoro-to  Ux
nocrnenyoLero nosie3Horo pyHKUMoHanbHOro NpUMEHEHUS, Aaxe U Tepsist ONpeaeniEHHY0
YacTb 06BbEMa BelLecTBa B npouecce ytunusauum (6es paccMoTpeHns LenecoobpasHoCcTu

n getann3aumm B NponcTe4eHnmn KOCMOd)M3MKM TaKOBbIX npou,eccos).

Takne cyxaeHuss Mbl BEOEM [0 MfaHEeTapHOro ypOBHS MEPHOM MaclTabHOCTWU, He
OPUEHTUPYS CBOW MO3HaBaTEeSflbHbIE AMOLMM Ha MOSHYK «CMEPLUHY 0e3bICXOAHOCTbL BO
Bce BceneHnHon», ubo TakoBas 6e3bICXOQHOCTb YCMOBHAasi M He OOHOBPEMEHHO
BonnoLaemas, 3To C O4HOM CTOPOHbI. I ¢ Apyron CTOPOHbI, NPOAOIMKUTENBHOCTL OAHOIO
nepmoaa Hawen 6MoNorMYeCcKon XXM3HN ONEHHOCTLIO CBOEN MepPbl COObITUMHOIO BPEMEHM
He Tak Benuka, YTobbl HaM C AyleBHON BONbI0 paccyxgaTtb O cMepLluHocTM BceneHHon,
Aaxe eCcnun Mbl U CMOXeM NpoaSINTb CyLLLEeCTBEHHbIM 06pa3oM B pasbl U Aaxe Ha NOPSLKN
cBoé Ouonornyeckoe cyuiectBoBaHne. Mepon BpPEMEHHOW [OMEHHOCTU  Hallewn
OMONOrM4YEeCcKon X13HM yxxe gaxe M B maclwrtabax bbiTna Hawen 3emnm Meputb Ham He
uenecoobpasHo, exenu TONMbKO [Ans  «yOOBNETBOPEHUSI WHTEPECOB»  Hay4HOro

noBonbITCTBA U TAMM K OBNaaeHnto UCTUHbI 0 « CoTBOpeHHOM Mupey.

80



Makos B.B. «KoHcTpykTusHas Teopus Beeroy. MEPBbIN OMYBMKOBAHHbLIA ®PATMEHT.

To ectb cama no cebe Hawa nnaHeTa B paMKax COOCTBEHHOrNO LMBUIN3ALMOHHOIO
pasBuUTUS [OJfIEHHOCTbLIO BpPEeMeHM CBOero CoObITUMHOMO XpoHompouecca pAns Hac
NPakTU4YEeCKN BEeYHA M YUTU B HEDbITME Mbl CMOXEM TOSNbKO BMecTe ¢ Hen! Hy He ByaeT y
Hac NnaHeTbl, YTO e Mbl CUPOTKaMW KyAa-TO U K KOMY-TO NpubuBaTbCa OOSMKHbI U3-3a
aToro. Takoro «npucTpanmBaHna cupoT» BO BceneHHom HeT (gpyroe Aerio uHuummpyoLlee
NPOsIBIIEHME HACUMUS U 3axBaT Yero-To CyObEKTHOro nnn CNCTeMHOro BO3MOXEH, HO U 3TO
B KOHEYHOM MTOre CMCTEMHO Xe ByaeT Hakazyemo Bcergal!). Cama no cebe Halwa nnaHeTa
Korga-to Toxe OygeTr nepepabotaHa (yTunuampoBaHa) B paMKax M TEXHOMOrMYEeCKnx
BO3MOXHOCTSX HaLLEeW ranakTUKu Ha NepBUYHbIE MUHUMArbHO HeenMmble CocTaBngaLme,
B TOM 4ucrne Ha OTOHbl W MarHWTHble YacTuubl, KOTOpble B JanbHenwem ©OyayT
NPMMEHEHbI C NONb30M ONs Hawen ranaktmkn n BceneHnHon! B atom v nposiBnsietcs
OTAENbHbIA CMbICI €€ «NporpamMmMHON Be4HOCTU». CoBepLUeHHbI Padym Hallen nnaHeThbl
nyactb ero — Pasym YenoseyectBa, OyayT ¢ NOYETOM siBNEHbl YacTbio Pasyma BeceneHHom
nocrne ytunumsauum Hawen nnaHeTbl. Tem 6onee cnefyeT yunTbiBaTh BaXHbIA akT OBYX
nocregHux MepuvoaoB  LUMBUNM3ALMOHHOIO  PasBUTUA  HalleW WMEHHO nNaHeThl,
KacalLwmnca HenocpeacTBeHHO YenoBeyecTBa, — YPOBHEM CBOEro COBEPLUEHHOrO
pa3BuTUs BGornbluasi YacTb ero He ByaeT ucnbiTbiBaTb NOTPEOBHOCTM B BELLHOM COCTOSIHUM
ObITna cBoen nnotu! YTo e kacaeTcs CyabObl HAlEen N MHbIX ranakTuk, 3BE€3Md, NnaHer,
CUCTEM M3 HUX N Npoyee, B 0bLLeM mogensHoOM cobope BceneHHown, TO HE Mbl, HE Janékue
OyayLine Hawm NOKONEHNSA HE CMOXEM NPUHUMATb y4acTus YpOBHEM CBOErO CO3MAatoLLLEro
MHEHUSI B KOPPEKTUPYIOLUMX CYXOEHUAX 06 3TOM Ha TakOM BbICOKOM KOHLENTyarbHOM
YPOBHE, HO MOXeM ObITb MPUMMEHEHbI Ha WCMOMHUTENBCKOM YPOBHE B KAKUX-TO OYE€Hb
BaXHbIX 3nu3ogax uenecoobpasHoOro MWCMOMHUTENBbCKOrO COObITUMHOIO YyyacTus, rae
notpebyeTcs KOppeKuMs COCTOSHUM BeLLeCTBa UMM ero NoBedeHus vepes3 Kakue-nmbo
AencTena rnobanbHOro, BO3MOXHO U MeEXNIaHETapHOrO0 TEXHOMOrMYECKOro xapakrepa c
y4yétom Oyaywmx BO3MOXHOCTEW Hawero coBepweHHoro Pasyma. W aTtoro
WCNOJSTHUTENbCKOIO Yy4acTUsi Ham BMOfIHE AOCTAaTOYHO, Kak uHAauMBMAam PasymeHHoro
opueHTupoBaHusi! BceneHHas Be4yHa B CBOEM [OBWXEHUMM, HO M OHa obnagaet
OPUEHTUPOBAHMEM Ha CBOM COOCTBEHHblE 3Tanbl 3aKOHYEHHOro XpOHoMpoLecca
UMBUNN3ALNOHHOIO COoBepLUeHCTBOBaHUSA! Halwero MHeHuss ana atoro He TpebyeTtcs,
npasga HasonnvebIM NOOONBITCTBOM 00 3TOM Mbl BCE paBHO OyaemM NpeuncrnoSiHEHbI

BCerga, Ho 3TO Ha ypOBHE He Bbllle, YeM MeYTaTellbHbl€ LWaNioCTh NO3HAKLWNX.

Kakum >xe obpasom maTtepusi, ABNASCh N1Lb BeLHon YacTbto Beero Cyuero, ymyapsietca
CyuwlecTBOBaTb BEYHO, fa euwe 1 Byayynm B MOCTOSHHOM ABWMXEHUU? [Ona Toro, 4ToObl

HaxoanTbCA B «BE4YHOM» OBWXEHUU, MaTepud, npencraBrieHHasa B KOHKPETHOM 00BbEKTHO-
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CyOBEKTHOM KOHCTPYKTMBHOM CBOEM BbIpaXXeHuUn (kak B hopme Tern, Tak n cobope U3 Hux)
AoImkHa obnagaTb Mo KparHen Mepe He MeHee YeM ABYMS UICTOYHMKaMU SHEPTUK, KOTOpble
OOIMKHbI OblTb COpasMepHbl U NPOTUBOMOSIOXHO OPUEHTUPOBaHbLI CBOMMU MWHUMAarbHO
HeJenUMbIMU OEUCTBUAMU «MPUTArMBaTb — OTTalkuMBaTby». OTO COBEPLUEHHO TOYHO U B
OTNn4YMe OT BCSAKUX YCIOBHOCTEN NPOLUIIOro MOAESbHOro npeacrasneHna Mupa gormkHa
HenpeMeHHO OblTb  3Heprus, CONpPOBOXAAKLlas  «NPUTSXKEHWE» U 3Heprus,

conpoBoXaarwwaa «oTTarkuBaHuUe».

A pasnunyHble NpeanonoXeHns, BbickadbiBaeMble K puMepy B «Teopun CUHIYNAPHOCTUY» O
BEYHOM [BWXEHUN OT OOHOWN TOYKMN CUHTYNAPHOCTU K OPYron, N UHble Bonee paHHue Teopum
(HotoToHa, OTO OwnHWTENHaA CO BCeMU BETBAMU UX «(POPMYMbHOrO nocnenyLlero
pasBuUTUS» K NPOYME) — 3TO YUCTO OrpaHUYEHHble CYObEeKTUBHbIE MHEHWSI aBTOPOB,
KOTOpble OHW NOoCYUTanM BO3MOXHbIM NMyOMMYHO BbiCKa3aTb B CBOE BPEMS, Kak BapuaHT
CBOMX CYOBLEKTMBHbLIX MuponpeacTaBneHnn un He 6onee. TakoBad orpaHuyeHHas
CYyOBLEKTUBHOCTb YyKa3aHHbIX TEOPWW, OTOPBaHHbIX OT peanbHOW U3MKK, KakK WU
BGONbLWMHCTBO WHbIX APYINX «HAY4YHbIX» MO4OOWIA, K UCTUHE OTHOLUEHUSI HE WUMEKT U
«ngeanuanpys 06oXecTBNATb UX» — AeN0 OrpaHNYEHHO BPEMEHHOIO xapakTtepa, 6onbLue
onuparLLeecs He Ha UCTMHY, @ Ha aAMUHUCTPATUBHOE BPEMEHHOE Hacunue B Hay4YHOW
cepe, Kak HeuernecoobpasHOM aneMeHTe napasUTUPYLWEro couuarnbHOro ykraga
npownoro. Ux cygbba TakoBa e, Kak n 'y hparMeHTOB HEKOW 3aTAHYBLUENCS MOAbl, HO
TONbKO B HAy4yHOW cpede, a 3HauyuT U ynayT oHM B HebbiTme n 6e3 cnepa, kak nobas

CKOpOTeYyHas yxoasdilas moga Ha 4to-nmbo HeuenecoobpasHoe!

Bcakoe aBmxkeHne matepumn BooOLLe Ha BCEX YPOBHAX MEPHOM MacLLTabHOCTM B TOHO BCEWN
BceneHHon, kak yactu anemeHtoB Bcero Cyuwiero, Bcerga n Bo BCEM OPUEHTUPOBAHO
OTHOCUTENbHO MeXaHW3mMa HaKOMeHUs U MexaHusama TpaTTbl SHEPrun. ITU MeXaHU3Mbl
3anoXeHbl B CaMOM [BWXEHUW, KOTOPOE U OrpaHUyeHO MPOTMBOMOSOXHBIMU Havanamu,
AEeNCTBYOLWNUMN OOHOBPEMEHHO — TO €CTb, pacxodoBaHWe 3arnacoB OOHOW 3SHeprum
BOMMOLWAETCA napanfefibHO C HakonfeHunem 3anacoB Apyron. To ecTb MaTepus
OCYLLeCTBNAET CBOE [BMXEHME MOCPeaCcTBOM napasnfiefisHoro BOMSOLWEHUS OBYX
3N1eMEHTOB OOHOro KOCMOMU3NYECKOro MpoLecca: dfemMeHTa HaKOMMeHUss 3Heprum u
anemMeHTa TpaTThl 3Hepruu. MNpu NONHOM rapMoHuK uenecoobpasHocTy oba 3TUX AnemMeHTa
KOCMOGIM3NYECKOro npoLecca OBMKEHUA OOSKHbI BOMMAOWATLCA OAHOBPEMEHHO (Kak Obl
YCITIOBHO BCTPEYHO) U B KONMUYECTBEHHOM MflaHe COpPasMEepHO M FAPMOHUYHO TaKTy

COBbLITUNHOIO BpeEMEHN TaKOBOIro ABMXEHUA, OaXXe N B YCITOBUAX KAKOro-Tto BO34eNCTBUA
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n3sHe! Bcakoe BosgencTBne M3BHe 6y,u,eT BNUATb TONbKO Ha M3MEHeHue nNnbo TeMnos

TpaTThI, nNnMBo TeMMNOB NOMNOSIHEHUS QHEeprmn.

3HaunT, UcKaTb HY)XXHO HE «KNafdoBble», rAe MarHUTHas mMatepus XxpaHuna Obl noTeHuman
CBOEN 3JHEPTMN B COCTOAHUM €€ CTaTUKM U 3TU KrnagoBble «rpabutenbcku paspyluas
onycTowwaTb», TOMbKO NULb «3aTpyaHsast cebs 6e3ymMHON MOnbITKOWM SIKO BapBapbl» B
npuaaHUM €n KUHETUYECKOrO COCTOSAHUS, OPUEHTUMPOBAHHOIO Ha paspyLUMTENbHYH
nocneayoLlyto TpaTty 6e3 noTeHunansHoro NonosfiHeHnst Yepes obpaTtHoe obpalleHne eé
B COCTOSIHME cTaTukn. VIMEHHO Tak TpaauMUMOHHO BepLUUIIOCh YAOBIETBOPEHME
NnoTpebHOCTEN B TEMSIOBOW U ANIEKTPUYECKON HEPTUN NPEeabIAYLLINMY MOKONEHNAMU Noaen
yepes3 NPUMEHEeHNe paspyLUMTENbHbIX TEXHOMOMMA B SAEPHON, TMOPO3HEPreTUKe n apyrmx
yBMNeYeHnaxX «rpabutenbckoro npou3BOACTBA  PECYPCHOM»  QHEpPrMM CO  BCeMU
TSHKenenwmnMmmn nocneacTBnuaMmM OT UX npumeHeHunsi. Ho Ham HeobxogMmo uckatb camu
MEeXaHn3Mbl HaKoOMMeHUa U uenecoobpasHoM TpaTTbl 3JHEPrUM, Kak co3ngaTeribHble
TEXHOSOrMM NPUPOAHOro ectecTsa Ans dyayLiero B rapMoHuMM € ObiTUEM HalLen NraHeThbl
N MIMEHHO 3TOMY HEOBXOAMMO yunTbCA Yy BbITUA NPUPOAHOro ectecTBa. Ecnn yx cnyynnocb
TakK, YTO MPULLFIOCb YTO-TO BbIHYXXOEHO B3SiTb Yy MPUPOAHOrO ecrtecTBa Korga-to, TO B
nocneacTeme Bocco3aan n BepHu obpaTtHo n 6e3 otxogos! BoT Tak BepLuMT BCE CBOE bbiTne

Yenoek! OTo kK NonesHoMy crioBy 1 6€3 OTBMEYEHNsI OT HALLEro CyXXOEeHUSI.

K npumepy, mmpoobpasyowme vactuubl (POTOHbI M MarHUTHbIE YacTuLbl) B CITOXHbIX
npoueccax OblTUs HA aTOMapHOM, MOJSIEKYNSAPHOM M Bonee BbICOKOM YPOBHSIX MEpPHOW
MacwTabHocTh BewecTBa B NOOM arperaTHOM €ro COCTOSIHUKM, npuaaBasi Hekue
KOHKPETHO BbIpaXXeHHble (Uu3nyeckme CBOWCTBa MoOcnegHeMmy, CBepLllaldT He MeHee
CNOXHble B3aUMHble LOENCTBUS B CBOEM BHYTPEHHEM KOHCTPYKTMBHOM OOYCTPOWNCTBE,
opMunpysi NOTEHLManbl 3HEPrum B COCTOSTHUM UX CTaTUKK, Kak K Tena bonee macwtabHble,
a UMEHHO: 3BE3/bl, NMaHeTbl, CNYTHMUKM NIIaHET M NpoYee B pamMKax CrOXHbIX MPOLLECCOB,
KaXkObli HA CBOEM COOTBETCTBYHOLLEM MacliTabHOM ypoBHe 6biTna BO BceneHHoM B Lienom,

dhopmmpysi cBOM COBOPHBbIE COCTOSAHUSI QHEPTUIA B TOW XKe CTaTUKe.

npe,D,CTaBJ'IFIeTCFI u,enecoo6pa3Hb|M Bblpa3nTb HOBOE Hay4dHOE onpeneneHne 4t1o eCTb

OBWXKeHue:

[BwxeHne Ten Ha NoboM ypoBHE UX MEPHON MacCLUITaBHOCTU OT MUHUMANbHO HeaenUMbIX
KOHCTPYKTUBHbIX YPOBHEM A0 CYyObLEKTHO-OOBLEKTHOrO YpPOBHSA Ten Bcen BceneHHow,
BOMIIOLLAETCH Yepe3 KOCMOU3NYECKUA MPOLIEeCC MOSIE3HOW COMpoBOXAaloLwen TpaTThbl

3Heprum NyTémM obpsKEHNA noTeHumana n3 eé HavyanbHOro ctTaTM4yecKkoro B noteHuman eé
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KMHETUYECKOrO COCTOSIHWUSI, COMPOBOXAAWLWMA U obecneunBaolLMii BCAKOE [OBMKEHUE
B3aMMOAENCTBYOLLMX TeN C NOCNeayoLmMM UM OAHOBPEMEHHbLIM NPOLIECCOM 0b6paTHOro
00OpsKEHUA MoTeHUMana SHeprun U3 KMHETUYECKOro COCTOSIHUSI B COOOpPHOE COCTOsIHME
HanomnHeHnss CcTaTUYecKkoro mnoTeHuMana Yy Yy4acTBYWOWMX Ten WM COMpPSiKeHHO

NPpMHMMaBLUNX y4acTne B 3TOM NMPOUCTEKaOLLEM B3aMMOLENCTBUN.

Boitve Cywero n BewHOW ero 4Yactu OCOBEHHO — eCTb pe3ynbTaT U MNpPOAYKT TOSMbKO
co3ngaTernbHbIX KOCMO(U3NYeCKnx npoueccos, NCKIOYaoLLnNX Kakme-nnbo
paspyLmTenbHble NposiBrieHns. Ha aTo obpalleHo BHUMaH1e no Ton NULb NPUYMHE, YTO B
cpefe YYEéHbIX HbIHELWHeNn KOCMOSMOrMmM Yaule BCero 3BYYUMT TOHAlIbHOCTb TOJSbKO
paspyLUMTENBHOIO YHUYTOXAIOLWEro Xapakrepa, KOTOpYto Kak 6bl B OCHOBHOM TOSbKO OHU U
3aMeyvaloT, perncTpupys pesynbTaTbl CBOMX e HabniogeHun: TO N 3TO «B3PbIB HEKOW
cBepx HoBow 3Be3abl» (BO Bpen BCEM MHbBIM UX OKPYXatloLWmMM 00bekTaM), TO N KaKoU-TO
«3axBaT C an4yHbiM NOXUpaHuem» OOHOro obbekTa Apyrum, To N «Y€pHble Ablpbl» BCE
oKpyXatoLee B cebs BcacbiBalOT HMYero n3 cebsi He Bo3Bpallas U He oThasasl, yBoas BCé
«N3bATOEN» KaK Obl B KaKMe-TO UHble «3a3epkarnbHble» BceneHHble v npoyve nyratowme
cueHapun. B Kocmoce Hy nMpocTo ChfowHoOn KpuMnHan u yxacbkl! MoxeT ObiTb HacTano
BpeMS 4YTO-TO B cebe NoMeHATb, B TOM YMChe U MUPOBO33peHYeckne 6asncHble OCHOBBI,
T.€. B CBOMX B3rnggax Ha Mup ¢ paspylmtenbHoro ycTtpeMneHnsa cBoero BuaeHns nopa 6ol
NOMEHSATb Ha Kakoe-To co3uaaHune! ToT e 9neKTPOH, K NpUMepy, He ABNSeTCH NPOaYKTOM
Kakoro-to npeaLlecTBYOLWEro ero nosiBIEHNI0 HACUMbCTBEHHOrO pacnaga 4ero-nnbo (B
4YéM NbITalOTCA Hac y6eanTb CTOPOHHUKN TEOPUN SMHLLTENHA), MOCKOSbKY UCTUHHBIN Mup
Ha caMbIX NepBbIX CO3UAAaTEeNbHbIX Llarax CBOEro BELUHOro MpOsiBIIEHUS paspyLleHnem
HWUKoraa He doopmMupoBarcs, He opmupyeTcs U opmMmpoBaTbca He ByaeT, a HaobopoT, —
OH ecTb KOHCTPYKT (3MeKTpoH — ecTb xpaHunuuie) n3 105+107 wT. MarHUTHbIX YacTul K
POTOHOB, KO COBOPHLIN MPOAYKT CO3MAATENbHOMO 3aBEPLUEHHOrO  pes3ynbrara,
BOMNOTMBLUNIA 4Yepe3 cebsi rpaHaAMO3HbIN KOCMOMU3NYeckun npouecc (B ABMKEHUM U
B3aMMOJENCTBUM), KaK MEepPBbIA LUAXOYEeK MUPONPOSBIIEHUS U3 COCTOSIHUS HEBELLHOro
Cywero B cocTosHuMe BelHoro Cyuiero, a no cytn nepexoga us Hebbitnsa B ObiTne! 310 Kak
pa3 13 obnactv nNpakTUYeCKMX MNOATBEPXKAEHUA CO CTOPOHbI CaMoro ecrtecTBa [Ans
dhopmmpoBaHNa Ge3anbTepHATUBHOMO WMHOMO MUPOMOHUMAHUA MO TaWHOMY «KIHOUYMKY»

BOCNPUSATUS UCTUHBI, NPOBO3rNaLweHHoMy ewe myapeuom Jlao — Liu.

TakoBbIM e rpaHaMo3HbIM KOHCTPYKTOM sBRisieTCa M S4p0 aTtoma, cocTosiiee U3
MarHUTHbIX YacTtuu, obragawowmx cobcTBeHHOW nnoTHocTbio 108 ToHH/cm® kaxpgaa. A

BMeCTEe OHU, T.e. dAApa aTOMOB W 3JIEKTPOHbLI, TOJNIbKO JIULWIb 3a CYET MUHUMANbHO-
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HeaenmMmbIx JENCTBUN npUTArMBaTbL-OTTaNIKMBATb dopmumpyroT cnegyoLwunn
co3npaTernbHbI KOHCTPYKT MUPOYNoXeHus — atoM. OH MCKN4YaeT B CBOEM YCTPOEHUU
BCSKME KOHCTPYKTMBHbIE WMNKO30PHbIE POPMbl «MiaHeTapHOW» Ge3gapHoOn MOAESbHOM
BblAYMKN MHOrOBEKOBOW OaBHOCTHU, T.€. 3/IeKMPOHbI KakK bbl «8pawjaromcsi 80Kpye ssdopa rno
371IeKMpPOHHLIM opbumamy, Mo xody epaujeHusi «0ozoeapueasicb 0 Heumpasnumeme» C
Hecyuwiecmeayruwumu HelimpoHamu U rnpomoHamu Unu UHbIMU ¢hopmMamMu pesismugucmcKux
8bI0YMOK. ATOM MMEET KOHCTPYKLUMIO COBEPLUEHHO MHOW POpPMbl M NpU 3TOM Cyrybo
CTaTU4eCKOro Xapakrepa He BepTnsiBO-LMPKOBOro CBOEro BoOMSoweHus (Kkak OOUH U3
eapuaHmos ripedrioxeHa modesib A. JlyduHbim 8 meopuu « CucmemHou @u3ukuy). danee
KOHCTPYKTMBHbIE MPOLIECChbl AUCKPETHO NepexoaaT Ha MOMEKYNSAPHbIN - MOAENbHbIN
ypoBeHb. Tak co3ngaTtenbHO CTPOUSICA U A0 Ceun Mopbl CTPOUTCA 3TOT HEPYKOTBOPEHHbLIN
Mup, Kakme B HEM MOryT ObiTb «LIAXMACKME» B3pbIBbl M MPECTYMNHbIE MNOPOYHbIE
paspyLUeHUs, Kakne MHOroypOBHEBbBIE KPYTALLMECS «r/laHemapHblie Modesniuy amoma? [a,
3TOT YPOBEHb MO3HAHUA MOKa He ONs HbIHELHEro cocrtaBa «komuccum no bopbbe c
FHKeHaykomy, HoO Mup cTpounca He And ux pensaTUBUCTCKMX YBEPOBAHWUN, SIKO Hay4HbIX
«NPUKa3HbIX» anocTosI0B NPOCBELLEHMS B UX NULE, a MO UHBLIM NilaHaM co3naaroLLen camoro
cebs BceneHHon! B gaHHbIN MOMEHT CyXaeHun Hago Obl KOCHYTbCs Gornee getanbHOro

paccMoTpeHnA Mmoaesrim atomMa, HO Mbl caelfiaemM 3TO HECKOJIbKO MO3Xe.

MIMEeHHO B 3TOM KOHCTPYKTUMBHOW CO3MAaTenbHOW cpede M Ha 3TOM NepBUYHOM YpPOBHE
MEepHON MacwTabHOCTM HeobXo4MMO UWCKaTb MEXaHU3Mbl HAKOMMEHUS 3JHEpPrnun u
TeXHonormm uenecoobpasHocTn €€ TpaTTbl AN NPOLECCOB TOSbKO CO3nAaTenbHOro
XapakTepa, He pa3pyLuasi rapMOHUM NPUPOAHOro ecTecTBa OT X NpumeHeHus! Ho ans Toro,
4yTObbl pa3obpaTbCs C TaKOBbIMU MEXaHM3MaMK, HaM npexae 3Toro HeobxoaAnmMo No3HaTb
KOHCTpYKTUBHbIE TaMHCTBa MpoueccoB (POPMUPOBaHUS (POPM SHEPreTUHECKUX peLleTok,
Kak npouecca KOHCTPYKTMBHOIO LIMBUNM3aLMOHHOIO coBeplieHcTBoBaHus (Becero Cyuero),
a 3aTeM UM MNpPOSIBIEHUS, HAKOMMEHUST W YNpaBnsieMoro ObITUA 3HEeprun, a Takke
onpenenuTbCs CO BCEMU COCTOSIHUAMMW, CBA3AHHBIMW C OBPSIKEHMEM 3TUX IHEPrUA B
nocnegyowme coctoaHna sewHoro Cyulero! 3To ecTb 4YacTb MPOrpamMMHOro 3ambicna
npegnaraemon KoHcTpykTmuBHon Teopum Beero. OgHako noka BEPHEMCS K MOHUMaHMUIO CyTU

0 MaTepuy MarHUTHOW SHEPTUMN.

Ha paHHOM 3Tane cyXOeHuWA COBEpPLUEHHO OYeBMOHO, YTO Mbl He 3aJaémMcs uernblo B
€OWHbIM pa3 BceLeno oxBaTuTb CBOMM MCCNeaoBaTeNbCKMM BHUMaHMEM MacluTabHbIN
Beep BCEX HAaY4YHbIX NPOOEMHbIX BONPOCOB NO3HaHUS ByayLero, CBA3aHHbIX C NEPBUYHbBIM

06pa3oBaHNEM MarHWTHbIX YacTuL, Ha KakOM-TO M3 YPOBHEWN MepHOW MacluTabHOCTM, SKO
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HENOCPEeACTBEHHbIX HOCUTENEW MaTepum MarHUTHOM 3HEepruu;  ynpaBrieHYeCKUMU
TOHKOCTAMM BO3MOXHbIX KOHCTPYKTMBHbIX BapuMaHTOB MO WX MNEPBUMYHOMY CO34aHMIO
(0bpskeHnto B Mup) n popMmnpoBaHMiO NEPBUYHLIX (OT ranakTU4eckux MarHeTapoB) U
BTOPUYHbIX (OT 3BE3OHLIX TEHEPUPYIOWNX WCTOYHMKOB WU BHYTPU MraHeTapHbIX
BO3MOXHOCTEN UX KOHCTPYKTUBHOIO OOPsKeHNS B ObITUE) NOTOKOB U3 HUX C NpUAAHNEM UM
KOHKPETHbIX NN 0BLLMX NPOrpaMMHbIX (PYHKLMOHAnNbHbIX HAageneHun gns nocnenyoLwero
NX LieNeBOro noBeaeHns, 9ko NnoTeHunana 4yactm MarHuTHom aHeprum BeceneHHon (xaoca B
Kocmoce HeT); yyacTMeM 3TUX MHBAPUAHTHbBIX KOHCTPYKTUBHbIX (POPM MarHUTHbIX YacTul,
BO BCEX BO3MOXHbIX KOCMOMU3NYECKMX MpoLeccax, B MEPBYK oyepedb CBA3aHHbIX C
dopMmnpoBaHMEM 3afaHHbIX MOAENenW BewecTBa B Pa3fUyHbIX €ro MNepBUYHbIX U
BTOPUYHbIX  (HaBeOEHHbIX) arperaTHbIX  COCTOAHMAX (B paMkax  OBpeTéHHOro
PYHKUMOHANbLHOIO HageneHus Orfs BeWHOro HanorHeHusa noHo BceneHHow, C¢ y4étom
KOHKPETHbIX LEeneBblX YCTPEMMEHUA B MNOBEAEHWM MOTOKOB W3 MarHUTHbIX YacTuu,
COXPaHSLWMX rapMOHUIO TpaTTbl MOTEHUMana CBOEW JHEprMn, a He MNpoCcTo TakK
NPOU3BOJSIbHO feTalWmnX U TYMaHHO HEMNPUKAAHHbIX HEKMX MNUPATCKUX OAMHOYEK, He
BeAyWNX Kyda WM NpUTYNUTbCA); NOCMeAylowen MHBApPUAHTHOCTUM B NPOrpamMMHON
3aKOHOMEPHOCTM B3aMMOLENCTBUS Ten Ha BCEX BO3MOXHbIX YPOBHAX MEPHOM
MacwTabHocTn BceneHHoOW OT npe-aTOMapHOro A0 MEPHOro OObEeKTHO-CYyOBHLEKTHOro
ranakTMyeckoro ypoBHSI M Bbille, MOTMBMPOBAHHOIMO He YMPOLUEHHBIM U OrPaHUYEHHbIM
NPEeXHUM NpPeacTaBNeHMEM O CINy4YaiHOM «NPUTSBKEHUU» TeN APYr K APYry Unn rpynnoBoM
NUX UCMOMHEHMEM MNOAOOHOro, T.e. Kak Obl «CUCTEMHOM» BbIpaXXeHUsi 3TOW CMOCOOHOCTM
(noHMMaemon Kak rpasuTaumsi No HeloTOHY 1 SMHLWITENHY, XOTS 6bl B pamkax ConHeyHon
Cuctembl MnNM ranakTM4eCKOM MCMoSiHeHMK), a 6onee rnyoGUHHOM BbIpaXXeHUK, Kak
CMOXHEWLWEero He  CNyyYyanHoOro  yrpasnsemMoro  KOCMOMM3MYEeCKoro  npouecca
B3aMMOOENCTBNA  Ten, oOpueHTupoBaHHOro Bektopom LUenn umBunmMsauymoHHOro
COBEpPLUEHCTBOBAHNA B CBOEM [OUCKPETHOM pasBUTUM M MHOroe, MHOroe Apyroe,
3aBepLuaroLee ncenegoBaHme Kotoporo 6e3 COMHeEHNn 6e3rpaHMyYHO U He TOMbKO HaM, a 1
nocregyoLwmm NoKoneHMsaM Hawero csetnoro 6yayuwero! HO HbiHE Mbl AOMKHbI AaTh
no3HaBaTeNbHOE Havano 3TOMYy MpOoLeccy CBOen npeanaraemon nepsuyHon 6as3oBoK
Teopetnyeckon 4actbto (KoHcTpykTuBHOM Teopuen Bcero), npugate 3TUM YpPOBHEM
NO3HaHUSA HayvanbHyl TBEpAb ANA MNEPBUYHbIX LIAroB B ABWXKEHUM MO MHOMY MyTU
UMBUIM3ALMOHHOIO  COBEPLUEHCTBOBAHWA  JNOOEW  4Yepe3 MO3HaHME WUCTUHbI O

«CotBopeHHOM Mupey, n Takum obpa3om cogencTBoBaTb CTaHOBIEHMIO YenoBeyecTsa!

npaKTVNeCKVI Xe BeCb Beep Bblle TMepeyYncrieHHbiXx U He MnepedyYncrieHHblX Hay4HbIX

npoGnemHbIX BOMPOCOB, — 3TO €CTb CreAcTBeHHas (T.e. Mpou3BodHas) 4acTb
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nccrnegoBaHnda. Hac e B cen 4Yac UHTepecyeT TOMbKO B OCHOBHOM €€ MpuYuHHas, T.e.
NnepBnYHO QOPMUPYIOLLAs YaCTb M3 HUX B HALIMX OrPaHUYEHHbIX CUCTEMHbIX pPaMKax
nccnegoBaHud. MNoatomy LenecoobpasHOCTb TEKYLLEr0O MOMEHTa CYXXOEHUA HaM BMOSIHE
No3BONSIET  OrPaHUYNTBCA  PacCCMOTPEHMEM  MOHO  MOTOKA  MarHuUTHbIX — YacTuu,
dopmupytowleroca B npegenax Hawen ConHeyHon Cuctembl (Kak €OUHUYHOro, HO
nokasaTesibHOro npMmepa 13 BCEN MHBAPUaHTHOCTU CUCTEMHOro BceneHckoro nogobvs) B
paMKax 4acTu NpoMUCXoadaLLMX npoueccoB Ha 3emrne n ans 3emnu (B OTAENbHbIX 3NM3o4ax
CY)XOEHUN 1 3a e€ npefenamun 1 gaxe npegycMatpmBas ydacTve UHbIX KOHCTPYKTUBHbIX
POpPM MarHUTHbIX YacTul U POTOHOB C MHbIX 3BE3OHbIX reHepupyoLwmx oOpMUpoBaHUH,
HECKOJSIbKO OTNINYaKOLNXCA OT 3EMHBbIX YITOXKEHNEM UHBIX HE rEOMETPUYECKUX MapamMeTpoB).
OTO NO3BOMSIET HE TONBbKO KOCHYTbCSH, HO M B CEM Yac NOHATb MEPBUYHYIO (CTapPTYHOLLYHO,
MPUYMHHY0) YacTb CyTM 06 ynpaBnsieMoOM MMPO3apOXaEHNN Kak TAKOBOM; O POSN, OYHKLMM
N BO3MOXHOCTSIX CaMMUX MOTOKOB U3 MarHUTHbIX YacTuL, C YY4ETOM pacCMOTPEHUSA npouecca
dopmupoBaHusa nepsuyHoro Havana — Havan mx obpasoBaHWUs, Kak KOHCTPYKTMBHbIX
YacTuy, M Kak Byaywmx «nepBOKUPMMYMKOB» B BELLHOM MNEPBUYHOM CBOEM OOpSKEHUU
BoOOLLE (KaK MCTUHHOM MUKPOYaCTULbI); (POPMMUPOBAHUSA MOTOKOB U3 HUX; 0BpEeTEHNS MK
byHKUMOHANBbHOW CO3MAaTENbHOM CYTU; ABNIEHHOIO akTUBHOIO YCTOMYMBOTO (CTabumbHOro)
BblpaXKeHusi X 0bpaamnBLLErOCS KONMYeCTBa M OnpeaeneHnsa Kkadectsa ux nosegeHns (kak
noTeHumMana) B MHTepecax nocreayLlero yyactmsi no obpasoBaHuio BelecTsa 1 BoobLue
BCero nocrnegytoulero obitns yxe kak BewHoro Cyulero B Liernom n MHoroe gpyroe. M t1ak o

NOTOKe 4YacTtuy MmaTtepumn MarHMUTHOM SQHEeprun.

Onsa Hawen ConHeyHon Cuctembl 0b6pasyloWmMM (FreHepupyoLWmMM) dopMmupoBaTesniem
POTOHOB 1 MarHUTHbIX YacTul saBngeTca camo ConHue. Kak 6bl He cuMTanacb U3yyYeHHom
Hawa 6nuxanwas 3ses3ga ConHue, kakme Obl Hay4YHble Mogenn 0 eé PyHKUMOHUPOBaHUA
He ObInM NpeanoXeHbl CO CTOPOHbI «KCOBPEMEHHOM HayKuM», BCE paBHO MOKa HEBEAAHHbIX
TavHCTB ropasao borblue, YeM YBEPEHHOW SICHOCTU O (PYHKLMOHANBHOM U TEXHOSTOrMYECKOM
TOHKOCTWU BOMJIOWEHNSA BCEX KOCMOMM3NYECKMX MPOLECCOB, MPOUCTEKAKOWMX B JIOHO
ConHua. Ho TeM He MeHee, He Bpe3asiCb B MNOTHbIE PsiAbl CNOPSILLMX CTOPOH U HE BOBIIEKast
CBOM CYyXA€eHusi B TOH 6e3CMbICIIEHHOro noka obuiero cnopa n nepefenbHOro «Hay4yHoro
aron3ma» B cpefe yxe 3asiBfieHHbIX NpennonoxeHun, mogenen n teopun o ConHue, Kak
XOSTOAHOW Unn ropsiden 3Besfe, Mbl OrpaHMYMMCS MUWb TEM, YTO YXe HeOTBpaTUMO U
6e3ycnoBHO HM keM He ocnapuBaeTtcsa: ConHue Ha BbIXOAE B OOHY CeKyHAy o0wum
reHepupyLWnM pe3ynbTaToM BblAAET 5 MMH. TOHH/CEK MarHUTHbIX YacTu, 1 OTOHOB (CM.
A.JlyquH, meopusi « CucmemHou ¢bu3ukuy). [Jo Hawen 3emnum n3 BCcero «Bblleaweroy» u3

Hero Konuyecrtsa JOXOAUT U NPOXOOUT BCHO CrOXHYK KOHCTpykumio ATMocdepbl 3emnu

87



Makos B.B. «KoHcTpykTusHas Teopus Beeroy. MEPBbIN OMYBMKOBAHHbLIA ®PATMEHT.

TOMNbKO YacCTb U3 HUX, HO Mpu 3TOM POTOHbI B (prHane noaxoaaT co CKopocTbio okono 300
000 km/cek, a MarHUTHbIE YacTuLbl NpUMeEpPHO co ckopocTbio 240 000 km/cek. IMeHHO 3Tun
CKOPOCTHblE MapaMeTpbl UrpakT HaMBaXXHENMLLYIO OTIIMYMTENBHYIO POSib OT MPUXOAALLNX

4YacTUL, C MHbIX 3BE3OHbIX reHepupyroumx NCTOYHUKOB!

UTO 03HayaeT «40XO4MT», MHOMO 3TO MM Maro B CKOPOCTWU M MO KONMYECTBY ANs1 HaLlen
nnaHeTbl, TOMUMO «COJTHEYHOIO NPOUCXOXAEHUAY» AOXOAAT NN NHbIE POTOHbLI N MArHUTHbIE
YacTuubl OT APYrMX 3BE3AHbLIX FTEHEPUPYIOLLNX MCTOYHMKOB M C KAKUMW napaMmeTpamu, Ans
4Yero oHM (M Te n apyrue) goxogat Ao 3emnu BoobLue, Kakoe BakHoe (PYHKLMOHanbHoe
HageneHne Kaxabli U3 HUX U BCE OHN BMECTE UrpatoT B KOMMMEKCHbIX KOCMOGM3NYECKMNX
npoueccax 6biTns yactn Cywero B OHO 3eMnu, UMBUNN3ALNOHHOIO COBEPLLEHCTBOBAHMS
CaMOW MNaHeTbl N YEM OHU OTNIMYAKOTCA OT «COSMHEYHbIX», HY>KHbI NI OHWU NMOCTOSAHHO MK
TpebyloTCAa C KakOM-TO NepuoanYHOCTBLIO (K MpuMepy no BpemeHam roga)? He cuectb
KONMMYECTBO MNOTOKA TaKOBbIX HEBEAAHHbIX MPOLUSION Hayke BOMPOCOB, HO HbIHELLIHUM
MOKOSIEHMSIM YYEHbLIX OTBET Ha HUX MPUAETCA AepxaTb B Onwxanwem Oygyliem, Tak
TpebyeT COBPEMEHHbIN YPOBEHb U TEMN LIMBMIN3ALMOHHOIO pa3sutus Yenosedectsa! [ins
TEKyLNX OPMEHTUPOBAHHbLIX KOHCTPYKTMBHbBIX CyXAeHun obuiero xapaktepa (6e3
NPOUIILHOro rNy60oKoro OpuUeHTMPOBaHUS (PU3NKM NPOLLECCOB) HaM Moka AOCTATOYHO

NHOPMaLMOHHO YBEAOMUTbL CaMmx cebst ke B criefyoLlem.

[Ons npuaaHus Takon BbLICOKOW CKOPOCTU MUKpoyacTuuam, TpebyeTcs He Kakou-TO MX
YMNPOLLEHHbIN «BbIXOA» 13 NoHo ConHua (gpyrov 3se3abl Unn ranakTm4eckoro MarHetapa),
Aaxe W He BbIOPOC B3PbLIBHOrO MPUYMHHONO Havana, a caMOe HacTosiee LeneBoe
OPUEHTUPOBAHHOE (MMEHHOoe, Hanpumep Ans 3eMnn UM Kakou-TO MHOW NfaHeThbl)
BbICTpenuBatoLLee KatanynbTMpoBaHue, Kak MUHUMYM, 3TO C OHOW CTOPOHbI. C Opyrou xe
CTOPOHbI, HE BCHA MOBEPXHOCTb 3BE3[bl M €€ KOpOHAa OCYLUEeCTBMISIOT TakoBOW Mnpouecc
9HEpPrnyHoOro KartanynbTupylowero BbIOpoca YacTuy, He WUucKaxas B3pbiBaMu UX
KOHCTPYKTUBHbIX OCOBEHHOCTEN, @ TONbKO OTAESbHbIE CTPOrO Bblpa)KEeHHbIE pPanioHbl. JTO
panoHbl, Tak HasblBaemble XO0TA 6bl HAa ConHue «TEMHbIE NATHA» KpaTepHOro xapakrepa,
pasmeLleHbl Hag KOHKPETHbIMU «reHepupyoLwmMmn obbektamuy» B oHo ConHua, a He rae-
TO B HeonpeesieHHbIX Cry4arHblX MecTax U 30Hax 3Be3Abl. TakoBbIMU reHeEPUPYOLLMMN
ob6bekTamu Ha ConHue KOHKPETHO ABNAOTCA pearnbHble 06bekTbl (KOHCTPYKTbI) MarHUTapb!
(nx 8 obbekToB). HekoTopble U3 HUX (Tpu reHepupyowmx obwvekrta) obnagatot no 3-4
KaHana (TEMHbIX MATHA) ANS BbIXOo4a reHepupyemMbiX MMW 4acTuy, (nMoka HeBeLoMO
noyemy?). Nepnogn4HOCTbL KaTanynbTUPYIOLLMX BbICTPENOB MUKPOYACTUL, KOHKPETHbLIMU

reHepupylLwmMm obbekTamm 3Be3bl He HOCUT XaoTUYECKUI XapaKkTep, Kak 3TO MNoka eLué
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NPUHATO W TMOHUMAETCA acTpoOHOMaMu, a SBMSET COOOK KOHKPETHO BbIPAXKEHHbIN
ynpaBnsieMbli xapaktep u Hago cebe XxoTa Obl MOKa MbICIIEHHO MNpPeacTaBUTb BCHO
MacwTabHOCTb  Kaxablh  pa3  MPOUCXOASALWEro  KOCMOGM3MYEecKoro  npouecca,
CBEepPLUAKLLMACA TOSbKO MPU YIIOXEHUN ONATL XXe KOHKPETHbIX MHULUUPYIOLLNX BHYTPEHHNX
(Ha CornHue) 1 BHeLwHUX (OTHOCUTENBLHO ero Xe) PakTopoB, YacTb KOTOPbLIX UCXOAUT axe
n ot 3emnun B ToM 4ncne! Tonbko oanH cnabeHbKknin KatanynbTUPYOLWKUIA BbIBPOC N0 CBOEN
3HEpPreTM4YecKon mncxogsawen MOLLHOCTU cocTaBnsaeT npumepHo okosio 7500 MoLlHOCTEN
YepHobonbckon katactpodbl! To ecTb 3emna nonyyaeT B KOHEYHOM UTOre C yNpeXXaeHnem
KaKMX-TO CBOMX COBCTBEHHbIX MAaHMpyeMbIX NPOLEeCCoB NOTPEBOHbIN ANA HEeé (4OCTaTOYHbIN
N paHe el «3akasaHHbI») «KOSIMYEeCTBEHHbIN» Habop (POTOHOB U MAarHUTHbIX YacTuu,.
OTHOCUTENBHO KONMYecTBa M OCOBEHHO KayecTBa MNOBEAEHUST MaTEPUN MarHUTHOM U
3IEKTPUYECKON SHEPTUN (MAarHUTHbIX YacTuL, U POTOHOB COOTBETCTBEHHO) NO CKOPOCTH, K
cTaTtu cnegyeT coobLWnTb O TOM, YTO CKOPOCTb (POTOHOB B BECEHHEE BPEMS AS151 CEBEPHOrO
nonywapua Heckosnbko Bbiwe, 4em 300 000 km/cek., @ MarHMTHbIX 4YacTuL MOCTOsIHHAas
okono 240 000 km/cek. MNovemy? 3emns nonyvyaeT «3akasaHHOE» MMEHHO Toraa, koraa en
3TO0  TpebyeTcs AONA  KaKMX-TO  CBOMX  COOCTBEHHbIX  MPOrpaMMHbIX  Lenewn
coBepLUEeHCTBYoLWEeroca 6biTvs N0 cBoeMy e COBCTBEHHOMY «3anpocy, cAeflaHHOMY B

cTopoHy CornHuay, Takke He HOCsILLEeMY (MMeeTCs B BUAY 3anpoc) XaoTUYeCKUn xapakrep!

Apyroe aeno, kaknm 06pa3om Boo6LLEe BOMMOLLAETCA 3TOT CIIOXHENLINA KOCMO(U3NYECKUI
npouecc, Takoe TOHKOE COrfiacoBaHHOE B3aMMOAENCTBME, KaK M C MOMOLLLI 4Yero
NPOUCXOAMUT CaM MpPOLIECC TaKOro COrfacoBaHuUsA, T.e. «3anpalMBaHWey», KOHTPOSb 3a
YPOBHEM [O0OCTATOYHOCTM MNPUXOASALLEro noToka 4acTuu, rae 9TU  «M3MepUTenn»
npUxoasilen AOCTaTOMHOCTM U B YEM 3Ta AOCTATOYHOCTb MPOSIBMSIETCA U U3MEPSIETCH U
npoyee, — 3TO COBEPLUEHHO MHOW YPOBEHb U TEMa CYXOEHWUHA, KaK OTAerNlbHOe Hay4Hoe
HanpaBneHMe, U Ha 3TO HeT HeobXoOMMOCTW B [OaHHbII MOMEHT OTBIEKaTbCH, XOTS
Hay4HbIA M NO3HABaTENbHbIA MHTEPEC K 3TOMY HEOObIKHOBEHHO BbLICOK W Oaneko He Ha
ypoBHe ntobonbITCTBa. He Hy>KHO NpeacTaBNATb YNPOLLEHHON MOLENbIO HALLY MMaHEeTY, Kak
HEeKOe HeM3BEeCTHO Kak CO34aHHOE «KOCMWU4YecKoe Ternoy», 6e3uenbHO KpyTaueecs BOKpYr
ConHua pgo Tex nop, noka camo CBeTWUNO He OcCTbiHeT! JTakme cyxaeHust gaxe
«ByTbINMpoBaHHOro» tomMopa B cebe He coaepxat u 6binn NOTPebHbI 4N Nogen ¢ COXon,

HO HbIHEe BpeMs nHoe!

Bce nyratoLume ckasku o «B3pbiBHbIX Bbiopocax ¢ ConHuay, NpUHOCSLLME paspyLUnTerbHble
«MarHuTHble Oypu» Ha 3emno, npuBoAslME K «TSHKEenenwmm MocCneacTBuUsM U

yrpoxatoLume caMom XU3Hu nogen Ha 3emney, — 3TO BCE nyrarnku Ha OCHOBe COBCTBEHHOM
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Xe 6e3rpamMoTHOCTU U HU3KOrO YPOBHS NMO3HAHUS N0AEN, OpraHn3oBaHHble GaHKMpamn m
WHBIMW  NPOWMbIMA  NapasuTamn, BKAYaASA U PEndATMBUCTCKYO  U3KKY,  Kak
no3HaBaTenbHbIA aTaBM3M MNPOLUSION WHTEPBEHTCKOM CuCTEMbI, HO C 00s3aTenbHbIM
YY4ETOM 3ppeKkTa peskoro yxyalweHuss CcamMOuvyBCTBUS IIOAEN B TaKOBble BpPEMEHHble
MOMEHTbI, KaK YMO3pUTENnbHOE LOKa3aTeNnbCTBO HarHeTaemoro ctpaxa. [ns npoxoxaeHus
MarHUTHbIX YacTuL (M3-3a UX BbICOKOM NMOTHOCTU N MUHU-PA3MEPOB), Kak MaTtepuanbHbIX
HOCUTEenen mMaTepum MarHUTHOW 3Hepruun, NpakTUYeckon nperpagpl Npyu X OBUXKEHUSA He
cywectByeT. OQHaKo OHU He cTpeMATCs 6e3CMbICNEHHO «MpoLMBaTb» 3eMo Ha CKBO3b U
cnefosaTb fdanee B HuKyaa. B OCHOBHOM CBOeW Macce 9Tu MNpuxodsiimMe MarHuUTHble
YacTuubl CBA3HO 3afepXMBalTCA M LenecoobpasHo MPUMEHSIOTCHA AN OYeHb BaXHbIX
KOCMOMU3NYECKNX MNPOLIECCOB, BOMMOLIAEMbIX caMmon 3emnén, B TOM 4ucne v Ans
hopMMpPOBaHNA Pa3IMYHbBIX BapMaHTOB M TUMNOB BELLLECTBA HA NOBEPXHOCTU U B FNYOMHHbIX
OCHOBaHW4A MnaHeTbl, AN XXU3HEeCONPOBOXAEHMWS XXMBOW KITETKM U (PNIOpbl, CONMPOBOXAEHUS
CMNOXHEWLLMX NPOLECCOB UCTMHHOIO rPaBUTALMOHHOIO pPerynupoBaHUs BHYTPEHHEro W
BHELLHEro xapakrepa npu B3aMMmogencTBns Ten Ha BCeX YPOBHSAX MEPHOM MacLlTabHOCTU
Hallen nnaHeTbl (a He Ha ypoBHe MpejLllecTByloLlero 6bpega ot penatuesnama), y4actus B
npoueccax TemnepaTypHoOro peryrmpoBaHnA BHYTPEHHEro U BHELUHEro BCEro KOHTYPHO-
reorpacduyeckoro xapakrepa, opMMpoBaHUs, TPaTTbl U NOMOSIHEHUS MaTepU MarHUTHOM
SHeprnn nnaHeTbl B LEeNoOM U MHOroe, MHOroe rnonesHoe u uernecoobpasHoe apyroe. A
KakuM 06pa3oM OHU «3aJepXuBatoTcs Ha 3emne», ecnv And HUX HeT nperpag ux
NpPoOXoXaeHus? ATO yXXe COBEepLIeHHO MHOW KOCMOMU3NYECKNA NMpoLece, Kak OTAesbHoe
MHOroypOBHEBOE TaWHCTBO N CBOE ANS pa3HbIX rNyOuH NPOHUKHOBEHNSA MarHUTHbIX YacTuy,
B NSIOTb Hawen nnaHeTbl! 3TO OTAeNbHasA TeMa CY>XOAEHUN U UCCnefoBaHW, HO MMeRLLas
OTHOLLEHWE K KOHCTPYKTMBHOMY OBYCTPONCTBY HaLLen nnaHeTbl. ATOro BONpoca KOCHEMCS

HECKOJIbKO MOo3Xe.

Kakoe orpomHoe KonmyecTtBO ObIBLUMX TauHCTB cpasy OTKpbiBaeTcs npen YenoBekowm,
no3HaB CyTb M npugaBaemyto (OYHKUMOHANbHYK CMOCOOHOCTb MOTOKAM M3 MarHUTHbIX
YacTuL, Kak HoCcUTeNen MaTepum MarHUTHON SHEPIrMN U CO CTOPOHbI HaLlen 3Be34bl U NHbIX
3BE3HbIX reHepupylowmx ana 3emnm obbekToB! NHTepeceH npouecc eweé un Tem, 4To
YypesBblYaMHO pPayYUTENbHO «YMpaBnsieT Halwa nfaHeTa, Kak Xopowas Xo3snka» BCeM
npyweawnmMm o6bLEMOM MaTepumM MarHUTHOW 3HEeprunm co BCeW €€ peanbHOW TO4YHO
BbIBEPEHHOW Maccon. IMeHHO Maccon, KOTOPYIO COBpPeMEHHasa pensaTuBUCTCKas pusnka He
yBuaena y MarHMTHOro nosnsi, Boobue Bbinyctuna n3 Buay €€ Hanmyme us-3a He3HaHus o
€€ CyLLeCTBOBaAHUM KaK TakoBOW. YnpasnseT 3emMna Tak Xe M BCEM KOMMSEKCHbIM

MHBAPWaHTHbIM NOTEHLMAIIOM (C pa3HbiM1 npasuiiamMmn noBeaeHudA, T.e. nporpamMmmamu
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TPaTTbl NOTEHUMana MarHUTHOW 3HEPrum) OT NPUHECEHHBIX MOTOKOB MarHUTHbIX YacTul,
reHepupyembiX PasHOCTOPOHHMMWU BHELHMMK (ConHUE M MHble 3BE3Abl) U BHYTPEHHUMMU
BO3MOXHOCTSIMM OOBEKTOB, pasMelEHHbIX B JIOHO camon 3eMnu 1 genaeTt ato 6e3

Bb|6poca KaKMX-TO OCTATOYHbIX OTXOA0B OT HMUX U N3 HMUX B Kocmoc!

Ha aTtom aTane cyxgeHuh ymecTHO Obino ©Obl BCNOMHUTL W npeasnioxeHHyio A. M.
XaTbl6oBbIM  MOE OTHOCUTENBHO CTPYKTYpbl aTOMAapHOW peLleTKn MEX3BE3AHOro
npocTpaHcTBa (MM MNpennoXeHHY KyOUYEeCKytd KOHCTPYKLMIO, HO K COXaneHuto He
3aKOHYEHHY paboTy No CyTU NPenfIoKEeHHOro), peakumnio eé NnoBeaeHns Ha npoxoasiume
BHELUHME 3BEé3QHble MarHuTHble MNOTOKW. HO Mbl OCTAHOBMMCS TOMbKO Ha YpPOBHE
KOHCTaTaumm camoro (pakta o caenaHHOM HayYHOM NpeanofioXeHUN UM U ero y4yéte B
ABWKEHUN TMOTOKOB YacTul, Yepe3 Mex3BE3gHOoe MpOCTPaHCTBO, OCOBO mMoka He
Aetannanpys cam KocMor3nyecknin NPoLEecc Takoro BO3MOXHOTO CIOXHOIO NPOXOXAEHUS

(TpebytoLLero HEKOTOPOW aKCNEPUMEHTaNbHOM NPOBEPKN ANst yOeanTenbHOCTH).

Tak GygeTe N Bbl, PENSTUBUCTbI M3 MPOLLIIOr0, NPOAOIKaTh LWENensiBUTb O KaKoW-TO
«3BE3HON MbIMN U WHOM KOCMWYECKOM MYyCOPE», U3 KOTOpPOro Mo BalUMM cKaskam
«3apoxpaeTcs BCE B MUpPe 4Yepe3 B3pbIBHbIE MPOLIECCHI», BKMOYAS M KUBYH KNeTKy?
Mpowno Bpems BalWWUX «BeKaMuM TyMaHsSILUMX pasyM Teopul C  LWaxuackumu
UMNPOBM3ALMAMUY, PESIMKTOBBIMW BOMHAMW 3a AeHbrM 6GaHKMPOB, MeXAyHapoAHbIMU

NpPeMnsiMi 3a BpaHbE€ W NPOYUM FNynocTaM NyKaBoro xapakTtepal

BoT yx yemy Heob6xoOuMO yunTbCA Yy Hallen maTywku-3emMnu n Hawen 3se3abl (Apurno),
Tak 3TO BCEMY, YTO CBA3AHO C (POTOHAMMN U MArHUTHBIMW YacTULammu, OT UX CIIOXHENLIEro
nepBMYHOro obpasyolero npouecca obpskeHns B caMmx cebs  (Kak  BeLUHbIX
NePBOKNPINYMKOB N HOCUTENEN MaTEPUM MArHUTHOM N ANEKTPUYECKON SHEPTUM ON1si BCETO
nocriegytouwero obpshkeHnst X B BELLECTBO Kak Ha OOHOM, Tak M Ha Apyrom obbekTe),
npuxody MX Ha Hawy nnaHeTy M BCEM MOCMeayLWmMM KOCMOMU3NYECKMM MpoLieccam,
BOMMOLWAEMbIM C UX ydacTMeM Ha 3emne, KOTopble Mbl YNPOLWEHHO HblHE Ha3blBaeMm
AENCTBUTENBHOCTBLIO OKPYXXaloLero npuMpoaHoro ecrectea (npupogda, T.e. dumauka)! 310
OCO3HaTb U OCBOMUTb, KaK (hmamnyeckne npoueccobl XoTa 6bl NpU NOBEPXHOCTHOM OCBOEHUMU
CYyTW X OBLUMX BOMSOLEHN NO HaNpaBfeHUsIM CUHTE3a SHEPIrMA U CMHTEe3a BelecTBa —
370 yXe 6bl 6bifia YpesBblvaiHO BbICOKOrO YPOBHSA nobeaa B No3HaHUM UCTUHLI! OTO yxe
Obln Obl pearnbHbIi, a HE BblAYMAaHHbIA YPOBEHb MO3HAHUS UCTUHHOW OU3UKN IHEPTUA C
HEKOTOPbIM YCBOEHMEM TEXHONOMMYECKMX PELUEHUA Ha OCHOBE 3TOr0 YPOBHS MO3HAHWS,
BGONbLWMHCTBOM AOCTYMHbIX NPOUCTEKAIOLLMX NPOLLECCOB HA HaLlen nnaHeTe, CBA3aHHbIX C

WUCTUHHBIMX MpoLeccaMy Cco3uaaroLllero npupogHoro ectectsa!l 3To B GOnwkanwem
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Oyaywem notpebyeT pa3BepHyTb PSS COBEPLLUEHHO HOBbIX HAay4HbIX HanpaBsneHun B ccpepe
oU3UKM SHEPTNIA, B TOM YUCIIE U CBSA3AHHLIX C HOBOW Teopuen «Ynpasnsembix [ToTokoB»
MUPOOBPa3yLMX YacTuL, COBMELLEHUA pe3ynbTaToB 3TUX UCCNeOOBaHWA C Hay4YHbIM
HanpasrieHMeMm KocMuyeckoM  aHTpOMo3Kosrormm  (Hayke O  MpuyYMHax  Hawlero
NPOUCXOXAEHUSA U 3apOXKAEHUSA, KOCMOMU3NKN MOSABIEHNA U NpefHa3HayvYeHus) U gpyrnx
Ba)KHEMLUNX HanpaBfeHun Haykn bnwxkanwero 6yaywero. B ato cnyyae 6e3 0CHOB HOBOM
KoHcTpykTuBHOM Teopun Bcero He obontuch. Ho He Bygem oTBnekaTbCs OT CyTM HaLUMX

TeEMaTUYECKUX CyXXOEHU n.

Coobpasyschb C FIOrMKon pacCyxXgeHun O reHepaumm YacTn aHeprn co ctopoHbl ConHua B
«MHTepecax» 3emnu, ons 6onee HacbILEHHON NONMHOTLI NPeACTaBEHNA UCTUHOW KapTUHBI
cnenoBano Obl HECKOMBKO CrOB Bbipa3uTb U O pOTOHaXxX (XOTb Kak Bbl N HE K MECTY, HO He
COBCEM TakK), Kak HOCUTENEen matepun anekTpuyeckon aHeprun. CosiHeyHble (POTOHbI (K
POTOHbI C MHbIX 3BE3[), Kak MaTtepuaribHble HOCUTENN MaTEPUN INEKTPUYECKON IHEPTUMN,
NPUHUMAKOT CBOE MHOE (YHKUMOHANbHOE Yy4acTMe B KOCMOMM3MYECKMX MpoLeccax
nnaHeTbl: (POPMMPOBAHNE W PETYNIMPOBAHWE YACTM KOMMMEKCHOro TEenso-CBETO-3HEPro
GanaHca nnaHeTbl, KaK Ba)XXHOW YacTu CroXHewnwero cobopHOro aHcambns Bceu
kocmodumsnkn EE sHepruin; nogaepxaHme M conpoBoOXaeHue npoueccoB dopmMmpoBaHue
BELLleCTBA KaK TaKoOBOro (KOCHOroO W >uBOro); obecnedeHne u ynpasnswoLlee
conpoBoXxaeHne B cgepe ObiTus driopbl €€ reTepoTpodHbLIX NPOLIECCOB NO nepepaboTke
KOCHbIX MMHEpanoB NPUPOAHOro ecTtecTBa B NPoM3BOAHble Goree CrnoXHble MUHeparnsbl
PacTUTENBLHOIO CrEeACTBEHHOIO TMPOUCXOXAEHUHA, HO YXe B paMKax AdalibHenwero
COMPOBOXAEHNS U BbIpabOTKM BaXKHENLUMX YCTOBUM >XM3HECOMNPOBOXAEHUA AN XUBOW
KNeTkn; COBMECTHOE y4acTMe C MarHUTHbIMW 4YacTuuamu (Kak mMaTtepuen MarHUTHOW
3Heprun) B npoueccax POPMUPOBAHUSA YaCTU KOCHOTO BeELLECTBa M COMNPOBOXOAMLLErO
yrnpaBneHns CNOXHbIMW MNpoLeccaMn no OOPSIKEHWIO M3 3TOMO KOCHOrO BellecTBa B
CTPYKTYPbl MECTOPOXAEHUN (Kak Obl MOME3HbIX WMCKOMAeMbIX, HO MONEe3HbIX He Ans
GaHkunpos, a gns 3emnu!) n mHoroe gpyroe. Nog4épkmMBaem, YTO 3TO TOMLKO BCErO N1Lb
HecCylleCcTBEHHass 4acTb (YHKUMOHanNbHOro HageneHua dotoHam! Cregyet cebe
npeacTaBUTb HACKONbKO rapMOHUYHO, COBEPLLUEHHO B MraHe rapMoHuUn opM, B3aMMHOIO
YINOXEHUSA, UCKITHOYasa arpeCcCUBHbIN XapakTep paspyLuatowero BANSHUA BO BCEM, YNOXEH
370T Mup xoT1s 66l B Macwitabax Hawewn nnaHeTbl! OH rpaHAMO3€eH eLwé 1 TeM, YTO OH YyMeeT
OYeHb XXECTKO 3awmLaTbCd, ecnu BO3HWKaeT yrpo3a ero nuksugauun! O6 3ToM BCem

noduntensm arpeccruBHOro OCBOEHUS HeAp Haao He 3abbiBaTh!
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ConHue HMYero NULLHEro n3 CBOEro fIOHO He BbiGpachiBaeT N HAYEM FIULLHUM CiyYanHO He
pasbpacbiBaeTcs, a 4Aa€T MMEHHO CTOSIbKO, CKOSTbKO MO CBOUM MOMNEYNTENBCKUM OYHKLMSM
Heobxoaumo n uenecoobpasHo NpeaocTaBnAaATb nraHeTam cBoen CuctemMbl U B «4anbHUN
ahmp» ANA MHbIX NnaHeTapHbIX U 3BE3HbIX Cuctem. [anee, ecnu 6b1 ConHue HU4Yero
N3BHE He Nnory4varno, Kak 3fieMeHT HEKOEro CBOEBPEMEHHOTO MOMOSTHEHNSA «AHEPreTUYEeCKUX
3anacoBy, TO COCTOSIHNE €ro reHepupyrLMX BO3MOXHOCTEN ObINO Obl CYLLLECTBEHHO XYXe
K HacTodlemMy MOMEHTY. Ho OHO, Kak Mbl Habn4aeM HblHE, HE MEHSIETCA Y MEHSATBLCH He
OyneT eweé oYeHb OOMro, B OTNMYME OT BCAKUX YrpoXarowmx MPOrHO30B CO CTOPOHbI
pensaTuBMCTCKON (puankn! BOT Kakme HayyHble 3arafku, Kacawwmecs «3HepreTu4eckmx
TEXHONOrMN» npupoaHoro ectectea Hawen ConHeyHon Cuctembl, HeOb6XO0OMMO Ham

no3HaBaTb U B O4€Hb KOPOTKME CPOKM!

A 4TO KacaeTcsa POTOHOB N MArHUTHbIX YACTUL, OT UHbIX FTEHEPUPYIOLLNX 3BE3AHBLIX CucTeMm,
AOXOOAWMX A0 Hallen nnaHeTbl, T.e. B hopme Kak Obl HAabnogaemon 3aBopaknBaroLLemn
KapTUHbI U3 KPacoTbl CBETa OT 3Be34 N UX UHbIX 0OBEKTHO-CYOBbEKTHLIX (DOPMUPOBAHUN
Hallen ranakTuki 1 u3-3a eé npenenos, TO OTHOCUTENbHO BCEro 3TOr0 MOXHO 1 JOCTAaTOYHO
ANA  Hawux TeKyWux CYXOEeHUWN BblAenuTb crneaylolmne nonesHble U HEeCOMHEHHO
BocTpeboBaHHbIE KOCMOUN3NYECKME NPOLECCHI, MPOUCTEKAOLWME B NONb3y NogaepXKaHus
N perynmpoBaHust yCroBU XXM3HECONPOBOXAEHMS Ha Hawen 3emne. Heckonbko pa3 Hamu
ynoTpebnanoch BblpaXeHue, kacarolleeca ob6a3aTenbHOro Hanmuus YeTBepTon hopmbl
rapMOHUN MpU BOMSIOLEHUMN BCEX KOCMOMU3UYECKUX MPOLECCOoB, T.e. TaK Ha3blBaeMoW
rapMmoHun LenecoobpasHocTn. B 4yacTHOCTM yBs3bIBanocb €€ obsasaTeribHoe Hanuvyve B
npoueccax ynpasneHusi 6oitnem Bcero Cyulero, 4acTbio KOTOPOro M SIBNSIETCS BCE, YTO
CBA3aHO C OblTMeM Hawen pogHoM nnaHeTbl. He cywectByeT YETKO BbIPaXEHHOro
TpadapeTHOro COOTHOLIEHUA MexXay NOTPeOHbIMU («KMaKCU-MUHHOM» [OCTaTOYHOCTbIO
OOHUX W OpYyrnx) KonmyectBamm (OOTOHOB M MarHUTHbIX YaCTUL, CONTHEYHOW reHepauun u
KONIMYECTBOM (POTOHOB M MArHUTHbIX YaCcTUL, C MHbIX BHELLUHUX reHepupyowmx o0 beKToB
(MHbIX 3BE€3[d), KaK >XECTKO C(OPMUPOBABLUNXCA OTHOCUTENbHbBIX COOTHOLUEHUA WU
nporpaMmMHbIX  0b6si3aTenbHbIX  COBMECTHbIX  COBONOgAeMbiX  YCNOBUWA  TEKYLLEro
XN3HEeConpoBOXAeHMs (3TOro Noka Ham NPOCTO He U3BECTHO). Ho noTpebHOCTL B Hanu4mnm
TEX N UHbIX MMEETCS M BMNOSIHE OLyTUMasa AN pasfuyHbiX NpoLeccoB GUonornyeckoro
OblITUA Hawen NnoTM MU OTAENbHO (YHKUMOHANbHOrO ObITUSE M YPOBHS COBEPLUEHCTBA
PasymeHHoun passutocTn Mosra niogen! 3To coBepLUeHHO OTAESbHbIN, HO JAaNeKO HblHE He
Nyonu4YHbIA CEeKTop OCOBON Hay4yHOW AEATENbHOCTU, pe3ynbTaTaMy KOTOPOW B 3adup
pa3bpacbiBaTbCA HE HYXXHO, HE BCE €LLE MOKOHYEHO C Napa3MTM3MOM U HAaCcUMEM B HaLLEM

obuiectBe. YacTMYHO STOT BOMPOC Mbl yXKe 3aTparvBanu, Koraa Benu paccyXOoeHusi o
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nnaHeTapHbix rpynnax Uusunusaumm OpuoH n Cupuyc, n Ham npuaércsa 3aTparmeartb
elwé HeOodHOKpaTHO M B Oyaywux CcyxXaeHusiX, HO nybnmumyHO O4YeHb akKypaTHO U
NMOBEPXHOCTHO, TOSIbKO KaK YNOMWHAHWE, €Criu Mbl XOTUM COXPaHWUTb XW3Hb Ha Hallen

nnaHeTe.

[Mocne aTux KpaTKMX NOSICHEHUW, NOBEPXHOCTHO Kacalowwmxca OU3nKn HepPrum, matepumn
ANEKTPUYECKON N MarHUTHOW 3HEPrUMN, UX KONMYECTBEHHbLIX XapakTEPUCTUK U KadecTBa
noBedeHUs, Kak noTeHunana SHEprui M BCEro MHOro, Yero MnpuLLfiocb TOMbKO JMLb
NOBEPXHOCTHO KOCHYTbCSl, BEPHEMCS K paccMmaTpuBaeMomy Hamu KOHCTPYKTY C TakoBbIM

JyHKUMOHArbHbIM HageneHnem, kak MarHeTap.

... (Banee pgaKTCHA KOHCTPYKTUBHO-TEXHOMNOINYECKNne 0COHEHHOCTM MOAENBbHOIO YIOXEHUS
cnupanen ®nboHay4mn, xapakTepusyroLmnx COCTOAHUA «Pa3HOrNacHoOro corrnacus», B
CTPOro MAEHTUMULUMPOBAHHYIO CXEMYy [MpU YKa3aHHOM BapuaHTe QYHKUMOHAIbHOIo
HagerneHus  BHellHeMy  3Be3gyaTtoMmy  TpuaHgasuoalgpy —  Marnuta).  3toT
NHOPMAaLMOHHBIN MaTepuarn Kateropuyeckn He nybrnmyeH n He MoxXeT ObiTb BbICTaBMNEH
Ha CAAT). ..........

[MnoTHOCTE 0b6psKeHna (KonnyecTBO obGpasylowerocsi BewecTBa MarHUTHOW 3Heprum B
YACTHOCTU) W MepHble BeSIMYUHbI KONMYecTBa WCTOYEHUS MOTEeHUuanoB MaTepuun
MarHUTHOM 3QHeprmm (MCxogswias MHTEHCUMBHOCTb XapakTepusyluwasi «KONM4eCcTBO
NnoBeAeHUsI» U KONMMYECTBO reHepMpyemMon NEepPBUYHOM MaTEPUM MarHUTHOW 3HEeprun)
CyLLeCTBEHHbIM 006pa3oM 3aBUCAT OT YPOBHSA OTKMOHEHW COCTOSHWUIA «Hecornacusi», B
CBOK oOYepedb WHUUMMPYOWME OBpsDKEHME  JNEeKTPUYECKUX U FPaBUTALMOHHBIX
noTeHumanos. B aTomM npouecce n NnposiBRsieTca B3aUMHOCTb BIUAHUA OPYr Ha Apyra BCex

YeTbIpeX BUAOB rapMOHUNA.

B cdmHane TakoBas mogenb rotoBa obnagaTb UTOrOBbIM KOCMOMU3NYECKUM MUHUMANbHO
HeJenMMbIM OEeNCTBUEM — «NpUTArMBaTby», Oyayyun B OXuaaHuu ynpaeBnsowen koMmaHabl
UNnU NPOrpaMMHON WHUUMAUMW OenaTb TakoBOE WM HeT. JTO C KOHCTPYKTUBHOW
He3aBMCUMON NO3NUMN CcyxaeHnda. BaxHyio ponb Oyaetr wurpatb ypoOBEHb MEpPHOM
MaclTabHocTh ydacTusa TakoBoro KoHcTpykTa B npoueccax 6bitua Cywero oT npeaensHo

MWHMMAarnbHOro, 40 Mera ypoBHen B 00beKTOBbIX MacliTabax BceneHHom.

Mbl paccMOTpeny NO3WUMUOHHBLIE MOJIOXEHUA MPU BOMJIOLWEHUN KOCMO(U3NYECKNX
NpoLeccoB C ABYXCTOPOHHUM Yy4acTMeM: MaTepuu 3rIeKTPUYECKON 3SHeprum wu

MaTepum MarHUTHOW 3HeprMn. A ecTb NM TpeTbs Yy4yacTBywlWas CTOpoHa (rae
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oba3aTenbHbIM TPUNTUX, T.€. Tpouua), UrparoLas paBHOCTEMNEHHYO 3HAYNMMOCTb B BbiTMe
Bcero Cyuiero yepes BOMoOLEHNE KOCMOMU3NYECKMX MPOLIECCOB MPU B3aMMOLENCTBUN
BEL|HOr0 M HEBELWIHOro COCTOSHUA 3Heprnn? I Takon paBHOCTEMEHHO 3HAYNMMOW
y4yacTBytoLLen CToOpoHou B BbiTve Becero Cyllero aBnsetca BeCbMa BaXkHbi MPON3BOAHbIV
KOCMOMU3NYECKMI MPOLIECC, KOTOPbIN HEMNOCPEACTBEHHO CBsA3aH C ocobon dopmon
B3aMMOLENCTBUS TeN, KaKk HOCUTENEN MaTepMn MarHUTHOW N INEKTPUYECKON MaTepun, —

rpaBuTaluen.

A 4yTO Takoe rpaBuTauMa B OEUCTBUTENIbHOCTU, MOYEMY Mbl BblAendemM e€, Kak
OTAENbHYK YYacTBYIOLWYK CTOPOHY, KaK HEKMA OTAESNbHO BbIPaXXEHHbIN BaXKHbIN
KOCMOMU3NYECKMI NPOLIECC BOMSIOLWEHMUS, CBA3AHHbIN C ObITUEM SHEPrUI BELLHOW YacTu
Bcero Cywero (4epe3 B3anmogencTeme matepuanbeHbix Ero ten), noyemy Hac 6onee He
yCTpamBaeT OrpaHMYeHHas «rpaBuUTaLMOHHAs YNpPoOLLEHKa», CO CBOMMMU YCTOSABLUMMUCS B
NpowWsnoM noHATUAMKM ©Oonee BEKOBOW [ABHOCTW, CBS3aHHAsi C  OrpPaHUYEHHbIM

npeacTaBneHHbIM ypoBHEM HblOTOHA, QMHLWTENHA 1 X nocnegoBaTenen?

MoxeT 6bITb Npu B3anMOOENCTBMN MaTepuanbHbiX Ten Bo BCEM «CoTBOpEHHOM Mupe»
AO0CTaToyHO 6biNo  Obl  OrpaHUYUTBCA  PaCCMOTPEHMEM TOMBbKO JUWb BapuUaHTOB
B3aMMOAENCTBMS NPU  pas3denéHHoM  CMOCOOHOCTU Ten  «NPUTArMBaTb» He
«oTTankuBas» (04HO U3 CBOWCTB MaTepUn MarHUTHOWN IHEPrun) unm «oTTankuBaTb»
He npuTArMBas (OAHO U3 CBOMCTB MaTepuu 3NEKTPUYECKOW IHEepruu), Aa ewe npwm
3TOM TOJSIHOCTbO MWFHOPUPYA HeobXxoauMOCTb obsA3aTenbHOro cobnaeHus
MWHUMaNbHO HeAeNUMbIX OEACTBUN «MPUTArMBaATbL-OTTaNKMBaTb» OQHOBPEMEHHO,
KaK camMocTosiTeNilbHOe U Oe3ycnoBHOe CBOMCTBO OTAENbLHOro Buaa B CUCTEMe
€ANHOMN TrapMoOHMM (Y4eTbIpEX BWUAOB TFapMOHMM OAHOBpPEMeHHo)? Ho ecnu
NpeanonoXuTb Hanuune «pasgenbHOCTU» OEeNCTBUN, Kak BO3MOXHOIMO BapwuaHTa Mnpu
B3aMMOAENCTBMM Temn, TO KaKOW FOrMYECKUn CMbICIT MOXET ObiTb YynoxeH BooOLie B
6e3ycnoBHon HeobxoanmMocTn CobnaeHUA «pas3HOrNacHoOro cornacusy, Kkak otaenbHOn
dopMbl rapmMoHuMn, 6asmcHass OCHOBa KOTOPOro 3MXKAETCA WMMEHHO Ha MWMHUMAaNbHO
HeOenuMbIX OeNCTBUSAX M TOMbKO «NPUTArMBaTb-OTTANKMBaTL, U HU KaKUX WHbIX, W

obda3aTenbHO, 1 0AHOBPEMEHHO!

Ho ecnu He cobntogaeTcsa aTO UK NO KakKMM-TO NPUYMHAM MOTUBMPOBAHHO UTHOPUPYETCS
cnocobHoCcTb 6e3ycrnoBHOro cobnogeHnss o0ba3aTenbHbIX MWHUMAanbHO  HeaennMbIX
OENCTBUA  «NPUTArMBaTb-OTTANKMBaTby MNPU  KAKOM-TO M3 BO3MOXHbIX BapuvaHTOB
B3aMMOOENCTBUA Tef, TO B MUM paspyLLlaeTcsl NPoLecC «pasHOrfacHoro cormnacusay npu

TakoM BapuaHTe B3aMMOAEWCTBUW, T.€. Kak OTAerbHOM hopMbl FAPMOHUN MUHUMATbBHO
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HeaenMMbIX AEUCTBUM YK€ B TAaKOBbIX MOMEHTaXxX HeT (ecnv roBopuTb Ha Gonee rnybokom
YPOBHE, TO MMEHHO B TakMne MOMEHTbI Y 0O bEeKTOB TAKOBOrO y4acTusi B3aMMOLENCTBMUSA Kak
Obl OTKMYAKTCA WM paspylarTcss ero cobCTBEHHbIE MpPOrpaMMHbie CroCcOBHOCTU
CcamMo3aLUMThbl OT CTONMKHOBEHWS, MMEHHO TaK NpaBWibHO criegyeT roBoputb). Ho Mbl paHee
yXXe NOAYEPKMBANM YTO, €CriM OTCYTCTBYET XOTb OA4HA U3 YETbIPEX (POPM rapMOHUK, TO
MOAernbHas KOHCTPYKUMS B3aUMOAEWCTBUS Tesn paspyllaeTcs M B CaMOM MOLENbHOM
ynpaBnseMomMm npouecce ObITUS BCE HEMNOCPeaCcTBEHHO YyyacTBywwume Tena obpeTtatoT
Kakme-TO COBEPLUEHHO MHble (POpMbl BOMMOLLEHUST KOCMOMOM3NYECKNX NpoLieccoB, Byayym
noA yrpo3on HapyLlleHUs TapMOHUKN MOKOS, @ 3HAYUT M Nog Yrpo3on NUKBMAAUUU UX Ha

00 BbEKTHO-CYOBEKTHOM YPOBHE MEPHOM MACLUTabHOCTM B CBOEM ObITHE.

Ho BO3MOXHO v TakoBoe AesiHue mexay Tenamu Bo BceneHHon? [Ja BO3MOXHO M 3TO
NPOUCXOANT, faXe KaK OTAENbHO BblPaXXeHHbIN NPOorpaMMHbIA NpoLecc LMBUNN3aLNOHHOIO
COBEPLUEHCTBOBAHUA Ha OOBEKTHO-CYObEeKTHOM  ranakTM4eckoOM YpOBHE  MeEpPHOM
MacLITabHOCTW, @ MMEHHO: KOraa BOMMoLWaeTcs npouecc cnusaHua AByx «4épHbix Obip» B
OOVH eauHbIn cyObekT Gonee COBEPLUEHHOrO YPOBHS, BOccoeauHeHue (Habntogaemoe
CTOMKHOBEHME) [OBYX 3BE34 B OAWH OOBEKT, KaKk NpOLeCcC COBEPLUEHCTBYOLLEroca
YCITOXXHEHUS KOHCTPYKUUKM OpMbl (K Npumepy nnaHeT wnu 3B€34 B dopme [OBYX
3Bé3a4aTbiX [O9KaSKCMas4poB B OAMH MIaHETapHbIn KOMMNNekc Gornee COBEpLUEHHOrO
Xapaktepa W YpPOBHS, MpeOCTaBMeHHbIN KOHCTPYKUMEN W3 OAHOro  3Be3a4aTtoro
TprvaHgasmoasgpa W T.4.). TakoBbIX 3nNM3040B acTPOHOMbI HabnwaalT [OCTaTOYHOe
KONM4YeCcTBO, HO OO Ceill nopbl NpuaalwT MM TparusMm M Xaoc, npuypaynmBas UX HOBOE
NONOXeHNe K KaKMM-TO KaprMKOBbIM COCTOSAHUSIM UIKM BOAPYXas UX Ha YPOBEHb Kakoro-To
«MHOTO  BeNuuMA», a B  [OEeWCTBUTESNIbHOCTM 3TO Mpouectc  LMBUIIM3ALMOHHOIO
COBEpPLLEHCTBOBAHNA rapMOHUM (POPMbI, Kak MPOrpamMMHbIA U ynpaBnsemMbld npolecc
BceneHHon! Ho vmeHHO B Takme OTMeYeHHble 3anu3oabl «rpaBuTaums rno HbITOHY w©
ONHLWTENHY», KaK «PaspyLUNTESIbHbINY KOCMOMU3NYECKMIA NPOLLECC B UX NPEXHEM MOHATUMN,
KOHEYHO e OTCYTCTBYeT, a MPOUCXOANT COBEPLUEHHO NHble co3naaTtenbHble yrpaBndemble
npoueccel. Bot ecnn 6bl TakoBoe BoccoeauHeHne xoTa 6bl ABYX hparMeHToB 0ObEeKTHO-
CYyOBbEKTHOrO YpPOBHA MPOUCXOAMMO pearlbHO Ha «HAy4YHOM CreHre» WU YpoBHE
BOCMPUHNMAEMOro HblHe Hamu (bnarogaps agMUHUCTPATMBHOMY HaBA3bIBAHWUIO B
MPOLLMOM YPOBHS NO3HAHNA Ha 6a3e HbioTOHa 1 QNHLWITENHA), TO BOT TOrga AeNCTBUTENBHO
6bnn 6b1 BceneHHble TparegMm — HEMMOBEPHOW BENUYMHBLI U CUMbl «KEeNaHHbIA B3PbIB»
(Mbl e MHoro oT BceneHHon He XOEM) N BCE OCTanbHOE «YAOBOSIbCTBUEY, O KOTOPOM
yKasaHHble Yy4éHble MNOCTOSHHO Hac Bcex ybexpanu, Aa ewé un ¢ «obpasoBaHUEM»

00s13aTenbHON BOSHOW, Kak «rpaBUTALMOHHOIO», TakK M €LUE KaKoro-To noka eLé He
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BblAYMaHHOIO Xxapaktepa, HO o06s3aTtenbHO OOXOAsWero A0 Hac BOSHOW, [a Takon
TporaTtenbHON, 3a KOTOPOK (TeM KTO €€ 0BHapyXUT, NPMMET U BCE 3anuLieT), o6s3aTenbHo
nocrnegyet noouwpeHne yepe3 Hobenesckui KomuteT (NpaBga no OTAENbHOMY CHUCKY
ponyuieHHblx)!  Ha 3TOT BONPOC HbIHELUHAS Hayka MNoka OTBETUTb He cymena U He
neiTanacb. lonpobyem SBUTb HEKOTOpPblE Mpeanaraemble HaMW Hay4Hble MOSIOXEHUS
OTHOCUTENbHO 3TOrO BOMpoca ANd NPUOAMXKEHUS Halwero Mo3HaHUA K WCTUHE O

«CoTtBOopeHHOM Mupe» B CBOMX NOCReayoLWwmnX CyXOeHNsIX.

lMpopormxeHue cnenyet
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BTOPOWM ONYBJIMKOBAHHbLIW ®PATMEHT.
OqepK «Mo.qenb I'Iynbcap», NN 4YTO €CTb UCTUHHAA rpaBuUTaluA,
3Heprus-BpemMs, aHeprusa-mHpopmauma, ABMXKEHUe, IHepPrusa Kak
TakoBasi UK MHOroe apyroe, He U3BeCTHOe PenATUBUCTCKON huU3nke

HblIHEeLWlHero.

NpoaoomkeHne nyornunkaumm 3 HoOBom

«KoHcTpykTnBHoun Teopun Becero»

ABTOp — MakoB bopuc Buktoposuy
Poccuna, Mockea, 2015-2018.

MaTepuanbl nccnegoBaHus NyonuKyrTCs BrnepBble, aBTOpcKkas MOEHTUMUKALUMA Ha HUX
obsi3aTenbHa Npu peTpaHCnsaUMM UX B KakKUX-TO MHbIX paboTax, nybrnukyemble maTepuarnsl

3alULeHbl naTeHTaMn Ha MHTENNEKTYyallbHYHO COBCTBEHHOCTb.

MpooormkeHne nyénvkauum maTtepuanoB uccrnenoBaHus: «l1aTbll 3Tan KOHCTPYKTUBHOMO

UMBUIM3aLNOHHOIO COBEPLLEHCTBOBAHUSA rapMoHun dpopMmbl. [logekasgpansHas cgepay.
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dorTo: goaekasgpansHas cgepa.
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Ouepk. «Mogenb MNMynbcap», UNIN 4YTO €CTb UCTUHHAaSA
rpaBuUTaLus, aHeprusa-BpemMs, aHeprua-uHpopmaums,
ABUXeHUe, IHepPrusa Kak TakoBasi U MHOroe gpyroe, He

n3BectHoe penﬂTVIBVICTCKOﬁ cbusvu(e HblIHEeLWHero.

®oT1o mogenu lNynbcap (KOHCTPYKT 3BE344aThi TpUaHaasnoasap)
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..... Tak 4YToO XXe Takoe rpaBuTalusa B AeNCTBUTENbHOCTU, MOYEMY Mbl BblAENAEM €€, KaK
OTAENbHYH YYaCTBYIOLLYK CTOPOHY B BbllLEyKa3aHHOM TPUMTUXE OTHOLUEHWW, KaK HEKUN
BbIP@)XEHHbIA  BaXHbIM KOCMOMU3NYECKUM MPOLECC BOMMOWEHNS, CBS3aAHHbIA C
HeobpaTUMOCTbLIO CBOEro 06A3aTenbHOro y4actus B 6biTne aHeprui BewwHom Yactm Beero

Cywiero, Tonbko NOTOMY YTO MaTepuarnbHble Tena B3auMoAencTBYOT APYr C ApPYyroM?

Xopowo, nyctb cebe npogormkaT B3aMMOLENCTBOBATb, «MPUTAMMBASCb» MO-NPEXHEMY,
Kak ewé ¢ BpeMEH A0 HbIOTOHa 1 nocne Hero, UM YTo-TO B KOPHE M3MEHUITO «aBTOPCKOE»
NoOBECTBOBaHWE paHee UM CyObeKTMBHO 3asiBNEHHOro 3akoHa «BcemupHoro TaroteHusa»?
UTto Ham BApyr nepecTano HPaBUTLCHA B 3TOM «TPaAULMOHHOM» MPOLIECCE KNPUTSKEHUSI»,
noYyeMy Ha HblHELWHEM YpPOBHE TMO3HaHWSA Hac ©Oonee He ycTpaMBaeT npoLunas
orpaHuyeHHas «rpaBUTauuMoHHas ynpoLwEHKa» TOMNbKO JMLb C JIErKOMbICIEHHBIM TaK N He
OO BACHEHHBIM 6€3 NPUYNHHBIM «MPUTSHKEHNEM», CO CBOUMMU TPAOULMOHHO YCTOABLLUMMMUCS
NMOHATUAMM MHOIFOBEKOBOM MaxpoOBOW [OABHOCTW, CBSA3aHHbIMW C  OrpaHUYEeHHbIM
npencTaBneHMeM e€ Ha npexHem ypoBHe HbloTOHa, QNHLWITENHA UM UX MHOTOCTOPOHHNX
dopMyrbHbIX MocregoBatenen? Ham-To gnsa 4Yero BOPYr C HblHEWHEro MOMEHTa
obpeTaemMoro ypoBHA MNO3HaHWSA NOTpeboBanocb BMELMBATBCS B YXe YCTOSBLUMICS
YPOBEHb TPAAMLMOHHOIO PENATUBUCTCKOrO NpencTaBfeHus O MPUTSKEHMU, T.e. O TaK
Ha3biBaemMon rpasutauum? Yto Mbl MOXEM HOBOMO U TAaMHCTBEHHOro noBedaTb B 3TOM

NPUBBLIYHOM OISt BCEX «MPUTSHXKEHUMY Ten Apyr apyrom?

MoxeT BbITb Npu B3anMOOENCTBMN MaTepuanbHbiXx Ten Bo BCéM «CoTtBopeHHOM Mupe»
A0CTaToO4YHO ObINo 6bl OrPaHNYNTLCA PACCMOTPEHNEM TOSBKO NULLIL OTAENbHbLIX BAPUAHTOB
B3aMMOAENCTBUS NPy pa3nenéHHon CrnocobHOCTU TeN «NMPUTArMBaATb» He «OTTarlKuBasa»
(kak Obl OOHO W3 OAHOCTOPOHHMX CBOWCTB MaTeEpUM MarHUTHOW 3JHEpruu) wunu
«OTTankMBaTb» He «nputAruBas» (0OHO W3 OAHOCTOPOHHMX CBOWCTB MaTepuu
3NEKTPUYECKON 3HEepruu), ga eweé npu 3TOM MOSHOCTbK UrHOpUpYs HeobXxoaMMOoCTb
obsizatenbHOro cobngeHMss rapMoHMM  MWMHUMANIbBHO HeadenuMMbIX AOeACTBUM
«NPUTArMBaTbL-OTTaNKMBaTb» OAHOBPEMEHHO, Kak camocTosTenbHoe u 6e3ycnoBHoe
CBOWCTBO OTAESIbHOMO BMAA B CUCTEMHOM COBOKYMHOCTU €ANHON FAapMOHUM (YEThIPEX BULOB

rapMOHUN O4HOBPEMEHHO)?

Ho ecnu npeanonoXxutb OOMYCTUMOCTb Hanuuusa «pasferiéHHOCTU» AeNCTBUM, Kak
TEOPETUYECKM BO3MOXHOIMO BapuaHTa Mpu B3aMMOOEWCTBUM TES, TO KaKOM NOrn4eckun
CMbICIT MOXEeT ObITb COXpaHEH W ynoxeH Boobuwe B 6e3ycrioBHOW HeobBXoaUMMOCTU
cobnoageHnsa N CoXpaHeHUs1 «Pa3HOrNacHOro cornacusa», Kak UICTUHHOW CYTU rapMOHUK

BooOLle, Oa3ncHasi OCHOBa KOTOPOW 3MXKAETCS WUMEHHO Ha MWHMMAarbHO HeaenuMmbIX
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AENCTBUSAX U TONbKO «MPUTATNBAaTb-OTTaJIKuBaTb», U HN KaKUX UHLIX, U 06;|3aTeano,

M OAHOBpPEMEHHO!

Ecnu He cobniogaeTtcs 310 unu No KakMM-TO NpUYMHaM MOTUBMPOBAHHO UrHOPUPYeTCS
cnocobHocTb  6e3ycrioBHOro cobnogeHus rapmMoHun obsisatenbHbiX  MUHUMANbHO
HeOenMMbIX OEWCTBUMA  «NPUTAMMBaTb-OTTaANKMBaTb» MNPUM  KAaKOM-TO U3  BO3MOXHbIX
BapuaHTOB CIIOXHOrO B3auMMOOEWCTBUA Ten, TO B MWl paspyllaeTcs npouecc
«pasHorracHoro cornacusi» (rapMoHuu) nNpu TakoM BapuaHTe B3auMoOeucTBus. TO eCTb,
Kak oTaenbHOW (POpMbl rAPMOHUM MWHUMAISTbHO HeaesNiMMbIX OEeNUCTBUN, YXe B TaKOBbIX
MOMeHTax HeT. Ecnu roBoputb Ha 6onee rnybokom ypoBHE, TO UMEHHO B TakKMe MOMEHTbI
y 06BEKTOB TAaKOBOro y4acTUs B3aMMOLENCTBUSA KaK Obl «OTKMOYAKOTCS UK paspyLUaoTca»
MX COOCTBEHHblE MpPOrpaMMHbIE €CTECTBEHHbIE «CMOCOBHOCTM CcamMOo3aluTbi» OT
CTONIKHOBEHUSA (PaBHO M CXaTUs HA aTOMapPHO-MONEKYNAPHOM YPOBHE) MpU UX ABMXKEHUM,

MMEHHO TaK npaBuJibHO CrnenyeT oroeapuBaTthb.

Ho Mbl paHee yxe nogvé€pkmBanu O TOM, YTO €Cnv OTCYTCTBYET XOTb OAHA U3 YeTbIPEX
dopM rapmMoHUKW, TO MOAEsbHas KOHCTPYKUMS B3aMMOOENCTBUS Ten paspyllaetca v B
caMoOM MOAENbHOM YynpaBnsieMoM npouecce 6biTUs BCe HEMOCPEACTBEHHO Yy4YacTBYHOLLME
Tena obpeTalT KakMe-TO COBEPLUEHHO WHble (POPMbl BOMSOWEHMS KOCMOMU3NYECKNX
npoLeccoB B3auMOAENCTBUS, Byayymn noa yrpo3on HapyLLeHUA rapMOHUKN NMOKOS, a 3Ha4UT
1 nog, yrpo3on nNukemnaaumm nx Ha CBOEM 00 bEKTHO-CYOBEKTHOM YPOBHE B CBOEM Xe bbiTune
OT MMHM YPOBHSI 0 Mera YpOBHS UX MaclTabHocTu. Toraa normvyecky HanpawmBaeTcsl He
OYeHb NPUATHBLIN BbIBOA: BO BceneHHom xaoc HensbexeH? Ho xaoca HeT! To ecTb 6e3 Tak
Ha3biBaeMOMW rpaBuTauun, gaxe Npu MOBEPXHOCTHOM MPUBNMXKEHUN B TEOPETUYECKUX
CYXXOEHUAX O BO3MOXHbIX BapuaHTax B3aMMOLEWCTBUN Mexady Tenamm (TeopeTudecku

npegcraBnsieMbiMn Tefiammn), — He 0BOMUTUCD!

Bo3moXHO N1 TakoBoOe AesiHMe Mexay Mmera-tenamm Bo BceneHHon, koTopas obpena
coctosiHue «Kocmoc» (nopsigok)? [a, kak nporpamMHOE WCKAOYEHNE BO3MOXHO MU,
bonee TOro, 3TO MPOUCXOAWUT, Aaxe Kak OTAENbHO BbIPAXEHHbIN NPOrpPaMMHbIN
ynpaensemMbii  NpouUecc UMBUAM3ALMOHHOIO COBEPLUEHCTBOBAHWUS Ha  OOBLEKTHO-
CyOBbEKTHOM ranakTM4eCcKoM YpOBHE MEPHOWM MaclTabHOCTU, @ UMEHHO: Korga K npumepy
BOMnoLwjaeTca npouecc cnuaHma aAByX «YépHbix [blp» B eguHbin cybbekt ©onee
COBEPLLEHHOrO YPOBHS, BOoccoeuHeHMe (Habntogaemoe kak 6bl CTONKHOBEHWE) ABYX 3BE3[,
B OOWH OOBEKT, KakK NpOLECC COBEPLLUEHCTBYHOLLErOCs YCIOXHEHNS KOHCTPYKLUN rapMOHUM
dopMbl (K npuMepy nriaHeT unu 3Bé3 B (popme ABYX 3BE3QYATbIX A3KA3KCMaA34poB B OOUH

nnaHeTapHbl KOMMMEKC Goree COBEPLUEHHOro xapakTepa W YpPOBHS, NpeacTaBrieHHbIN
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KOHCTPYKUMEN n3 OOHOro 3Bé3gyaToro TpuaHgasuoasgpa u T.4.). TakoBbiX 3MNn3040B
aCTpPOHOMbI HabnoagalT AOCTAaTOMHOE KOMMYECTBO, HO A0 Cen Mopbl OHW NpuaaBann 1
npugarT No HblHE MM OPMY B3aUMOAEWCTBUS HEKOEro paspyLMTenbHOro Havana,
Tparmama M xaoca, NpuypoymBasi HOBOE MOJSIOXKEHNE KOCMUYECKUX Ten K KakMM-TO WUIu
KapJIMKOBbIM, WS UHBIM COCTOSHUAM, BOAPYXaA UX HA YPOBEHb KaKOro-T0 TauHCTBEHHOIO
«UHOro paspyllalLero Benuyus», a B OEeNCTBUTENBHOCTM 3TO HaobGopoT npouecc
UMBUITN3ALUOHHOIO COBEpPLUEHCTBOBaHUA TrapMoHMun ¢opmMbl B MPOCTPAHCTBE
KOCMOMU3NYECKOro ecTecTBa, Kak nporpaMMHbIN M ynpaBnsemMbld Mpouecc BO
BceneHHon! Ho MMEHHO B TakMe OTMEYEHHble KOCMWYECKME 3NU30Abl «rpaBuTaumnst no
HblOTOHY M OWHWTENHY», BbIMMSAUT KaK «paspyLuMTesbHbIM» NPOLECC C NO3ULMA KX
NPEeXHero YpPOBHS OFPaHUYEHHOr0 CYyOBLEKTUBHOIO MOHMMaHUS W nNpencTaBneHus
OKpyXawLen AeNCTBUTENbHOCTHN, — Yepesd «norrnoLarllee npuTarnBaHne Opyr 4pyrom»,
XOTSl 3TO COBEPLUEHHO MHOW CO3MOaloLWMN KOCMOMU3MYEeCcKUn npouecc. OTO Ha Mera-

YPOBHE MEPHOWN MacLUTabHOCTN.

AHanorm4yHo He MeHee MHTepecHble npouecchl 6bITUs BewHoro Cylero BONAoLWaTCsa Ha
aTOMapHOM, MOJIEKYNSAPHOM M MPOM3BOAHOM M3 HUX OOnee BbICOKOM YPOBHE MEPHOW
MacwTabHOCTN B3auMoOencTBmA Ten. YaepxaHne ctabunbHOCTU COCTOSAHUIA (OU3NYECKMX
N XMMNYECKMX CBONCTB KOCHOIO BELLLECTBA, YCTOMYMBOE COCTOSIHME NapaMeTpoB 1 CBOUCTB
XKMBOrO BeLlecTBa B paMKax MakCMManbHO BO3MOXHOIO NPOrpaMMHOro ANeHNd U Takta ux
B1MONOrMYeckoro BpeMeHun, — BCE 3TO TOXE CIOXHOE ynpaBnaemoe ABMXEHUE Ten 1 CBOE
OS5 KaXX4oro ypoBHA MEPHON MacluTabHOCTU, HE MEHEE NHTEPECHOIO NO CBOEW CIIOXHOCTH
BOMSOLLEHMNS, YEM MEra YpoOBEHb N BCE C TEM Xe y4YacTUeM yrnpaBnsAoWmux COCTOAHUN,

CBA3aHHbLIX C rpaBMTauMeﬁ, a He prOLIJ,éHHbIM MPOCTbIM NPUTAXKEHUEeM.

B «kakom 6bl HanpaBneHun wuccrnegoBaHUs MNPOBMEMHbIX HayYHbIX BOMPOCOB O
B3aMMOAENCTBMM TEN Mbl HE MOBEPHYSIM CBOE BHMMaHME, C KaKoro 6bl YpOBHS MEPHON
MacwTabHOCTN Mbl HE paccMmaTpuBany TakoBOE B3aUMOAEWNCTBME Terl, BCAKUA pa3 Mbl
Oyaem cTankmBaTtbCs C He KOMMOPTHLIM A58 ceba COCTOAHMEM OCO3HaHUA TOro pakTa, 4To
crny4YanHocTeM B TaKOBOM B3aMMOAENCTBUMU Tesl HET N He ObINIo HUKOrAa, Ho Mbl Tak
M He MNOo3Hanu, YTo ecTb rpaBuTauusa, kak TakoBasa! UToO M KakK MCKNOYAEeT TaKOBYHO
CrNy4YavHOCTb B MOBEAEHUN 3HEPrun, kakum obpasom PopMUMpyeTCca Hekast ynpasnsemas
3aKOHOMEPHOCTb NOBEAEHUS Ten npu ux B3anmogenctesmmn? CoeepLUEeHHO 04EBUOHO, YTO
BCsIkas 3aKOHOMEPHOCTb BO B3aMMOAEWNCTBUKN Ten cama no cebe criydyanHbiM oOpa3om He
nosiBNAeTCs N yxx Tem bonee He ynpaensiemMon bbITb HE MOXET, 0COBEHHO B NOBEOEHUMN U

B3anMMOENCTBUM BUOOB SHEPTUN.
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MMeHHO Ha HblHELIHEM YpPOBHE MO3HaHUS O0CTaTOYHO TpeboBaTenbHO Haspen BOMpPOC
nccneaoBaHns 0 BO3HUKHOBEHMM NPUYMH NOSIBNEHUS U POPMUPOBAHUSA 3aKOHOMEPHOCTE
ynpaBreHnsl BCEMU KOCMOMU3NYECKMMM MpoLieccaMmy B3avMOAENCTBUM Ten Ha BCex

BO3MOXHbIX YPOBHSIX MEPHOM MacLUTaBHOCTM, BOMsowaeMblil Yepes rpaBuTauumio.

To ecTb ona cebsa cnenyeTt npusHaTth, YTO B ObiTUE OKpYXaloLen 4ENCTBUTENbHOCTU Npu
B3aMMOJENCTBMM Terl NPOUCXOOUT COBEPLUEHHO WHOW co3uaaTtesibHbI ynpaBnseMbln
npouecc, YeM paHee OrpaHUYeHHO npeacTaBngeMoe KO MNpoctoe nputskeHue! Ho
HbIHELLHSS1 HayKa noka Mo-npexHemy npogorkaeT MHEPTHO pearnpoBaTb Ha pesynbTaThbl
TaKNX UCCnegoBaHun, No-CTapuHKe CKENTUYECKN BOCMPUHUMAET nepBuYHble 0OpeTEHHbIE
pesynbTaTbl HbIHELLIHErO UCCIeA0BaHNA, pacCMaTpmMBas 1 OLLEHNBAA NX C MPEXHUX NO3ULUNA
3amwienoro noHnmaHua Muposganus. Nonpobyem SBUTb HEKOTOPbIE UHbIE Npeanaraemble
HaMM Hay4Hble MONOXEHUST OTHOCUTENbHO rpaBUTauMM ANS NPUOAMKEHUS Hallero

MO3HAHUA K peaanon UCTUNHE O «COTBOpeHHOM Mmpe» B CBOUX nocrieayrwnx Cy>KaeHnaAx.

IMobas HayyHas Teopus HeobpaTMMO JorpkHa ObiTb nogaepaHa CUCTEMOW HayuYHbIX
nocTynaToB, HO B NOOOM criydae, oHa eCTb CyObeKkTUBHaA MoAernb ONUCbLIBaeMOW €lo
00BbLEeKTMBHON AOeNCTBUTENbHOCTU. VHbIX MoAenbHbIX MNpuéMOB HOPMUPOBAHMSA
npoLeccoB uccrnegoBaHms (Mo OXBaTy, CBOEW HanpaBfieHHOCTM W AOCTaTOYHOCTM, MO
rnybvHe 3aBepLUEHHOrO NCCnefoBaHNA) N 0OPSKEHUSA UX Pe3yNbTaToOB B TEOPUIO, MOKA HeT!
OTO CBfA3aHO B MNEPBY ouvepedb C Aaneko He COBEPLUEHHbIM HbIHELIHUM YPOBHEM
Nno3HaHus Nniogen, B TOM YMche 1 o rpaButaunm, noka 6onbLue CKNOHHbIM K CyOBEKTUBHOCTU
no psgy He3aBUCUMMbIX OT Heé npuymH. Bcé yTo cTtaBunocb B OCHOBY (DOPMUPOBaHUSA
Hay4HbIX 06OCHOBaHWI U OonpefeneHnii OTHOCUTENBbHO rpaBuUTaumMm, — paHee BCE HOCUITO

TONbKO CYObEKTUBHbIN XapaKTep.

B aton cBA3M y Hac umeeTtca npsmaa HeobxoouMMOCTb caenaTtb HECKOMbKO HayYHbIX
YTOUYHEHUN Yepe3 npefnaraemMble C Hawen CTOPOHbl MOCTynaTbl, C MOMOLLBID KOTOPbIX
BO3MOXHO HaM yaacTcs B Cen Yac unum B bnmxkaniem byayLiem paccesitb HEKYH OCHOBHYHO
YacTb HeonpeaenéHHoOM 3acTosBLLENCA TYMaHHOCTU, 40 Celn Nopbl OKPYXaBLLEN BCE TO, YTO
Nno CNOXWBLLENCS uccnegoBaTenbCcko Tpaguuumn 6bino CBs3aHO € rpasuTauven. Ho ¢
rpaBuTaLMen yxxe He B TOM MPeXHEeM YynpoLleHHOM €€ BOCMPUATUN, AKO NPUBbIYHOE AJ1S
BCEX «MPUTSXKEHME» TEN APYr APYrOM M BCEro TOro, YTO C HAM aBTOMOTOPHO CBSA3biBaso

Halle CO3HaHue U npencrtaBsneHne o HEM, a Kak:

- CITOXXKHOM KOCMOp13MYeCKOM ynpaBnsieMoM npoLecce, BonsowjawliueM 6biTue cBoé

yepe3 B3aMMoOOeMCTBME MAaTepUN INEKTPUYECKON WU MArHUTHOM IHeprum, T.e.
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npouecce C y4acTMeM TeX HblHe HEBEAOMbIX HayKe COCTOSIHUIA SHEPIUi, KOTOpble BMECTe
obnagatT KOMMNIEeKCoM YHKLUMOHANbHOMO YNpaBnstoLWEero OpUeHTMpoBaHUS B OblTue

BELLHOWN (MHEPLUMOHHOW, MaTepuanbHOM) U HeBeLHon YacTn Cyulero;

- UIrparoT BaXKHYHO PoJib B NpoLieccax obpa3oBaHMsi CaMOro BellecTBa Kak TaKoBOro,
npuaaHnst emy (BeELLeCTBY) KOHCTPYKTMBHbIX (QOPM M yaepXaHusi B OTHOCUTENbHO
CTabuibHOM COCTOSIHMM B FIOHO MPOCTPaHCTBA W ONEHHOCTU HEKOoero onpeaenéHHoro

BPEMEHU;

- 06psikeHUs cchopMMpoOBaBLLUErOCA BelwecTBa B MepHble MacliTabHble COCTOSHUSA,
rapMoHuio hopMbl CO CBOMM KOHCTPYKTUBHO-(PYHKLMOHANIbHbIM OPUEHTUPOBaHUEM
B JIOHO OOLlen rapMoHuM NpPOCTpPaHCTBaA-BpeMsA, NpuaaBasd BeELLECTBY KOHKpPETHblE
(NMporpamMMHble) XxapakTepHble U3MYecKMe CBOWCTBA, CBsA3aHHble C TpebyembiM
KONMMYeCTBOM BeLlecTBa W Ka4yeCTBOM €ro MoBeAEeHMs, WUCKITYaloWMM  CryYanHbIn
XapakTtep, T.e. 06peTeHM1si BELLECTBOM BCEX €r0 BO3MOXHbIX (PU3NYECKMUX MEPHbIX BEMNYMH
HaM M3BECTHbIX (XMMUYECKNX INIEMEHTOB) UM BHOBb OOHApY>XMBaeMbIX 1 MHOrOe WHOE, C

4yeM HayKa paHee yI'IpOLLl,éHHO N MHTYUTUBHO CBA3bIBasria «rpaBuUTaLnio»,

- obsa3aTenbHoe coyyacTue B dopmMmnpoBaHuU yCcroBum ynpasnsgemMoro
XN3HECOMPOBOXAEHNS AN XMU3HEecodepXXawmx nnaHeT, ocobeHHo PasymeHHoro
UMBUNN3ALNOHHOIO OPUEHTMPOBAHUSA, y4acTMe B YMpaBsoLWMX, COMPOBOXAAMOLNX U

obecneynBaroLLmx npoueccax GoNOrm4ecKon N1 MHON AEATENBbHOCTU XUBbLIX KNETOK;
- U MHOroe gpyroe.
Cpasy nog4epkHEM HEOBXOOUMOCTb M BaKHOCTb BBOAMMOIO HaMu OrpaHuyeHns:

- rpaBMTaLUa MMeeT OTHOLIEeHUEe K npoueccam ObITUA IHEepPrun, HaxoasALWMUxXcsa U B
HEUHEPLUOHHOM COCTOSIHUM (HE BELUHOM UMW HemaTepuaribHOM), HO OHa YXe HOCUT
cneumduyHbii  Xapaktep M NposBnsieT  CBOM  OCOBEHHble  3aKOHOMEPHOCTU

KOCMOMU3NYECKOro BOMSIOLLEHUS.

OTO aBTOMOTOPHO AOMMKHO HAac NPUBECTU K BbIBOAY O TOM, YTO SHEPTMU B HEUHEPLMOHHOM
COCTOSIHUM Kak Obl OIMKHBI MOTEPATL YNPaBnsieMOCTb CBOEro ObITMS MO YacTN COXPaHEHUS!
KOHCTPYKTUBHOCTW CBOEN (hOpMbl, YAEPXKAHUM B CTAOWUIIbHOM COCTOSIHUM BCEX YeTbIPEX
BMOOB TApPMOHWW, BOMIIOLWEHUN  KAKUX-TO  WHbIX  (DYHKUMOHANbHBLIX  COCTOSIHWIA
KOHCTPYKTMBHOIO Xapaktepa W npovee. Ho HeT, 3TO W3NUWHAS aBTOMOTOpHas

HaCTOPOXEHHOCTb, [[aXe B onpe,u,enéHHoM cTerneHn eCctb JI0OXKHad TpeBora O
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«KOCMOM3NYECKON HECTPaABEAMBOCTMY, ONUPAIOLLENCS BCEMO MWLIb HA OFPaHNYEHHOCTb
Hallero MpoLUSIoro MO3HaHMS O FpaBUTaLUK, Kak CrOXHOM (OU3MYECKOM SIBIIEHUW, MO-
pasHoOMy nposiBrsitolleM cebsi Ha pasHbIX YPOBHSX MEPHOM MaclutabHocTM, a Takke
CTPOrOM  Pas3NMYEeHHOCTU  MeXOy  COCTOSHUSIMM — SHEpruin  (MHEePUMOHHbIMU  1”

HEMHEPLUMOHHbIMW COCTOFIHI/IF!MVI).

Bcé peno B TOM, 4TO rpaBuTaums eCTb KOCMOMU3NYECKUM npouecc, PYHKUMOHASIbHO
OPUEHTUPOBAHHLIN AN yNpaBreHUss He TOSMbKO WHEPUMOHHBIMU COCTOAHUSIMU HEPTUi
(BewHbIMK). OHa obpeTaeT coBepLUEHHO MHOe M ropa3go 6oriee CnoxHoe no cBoemy
YPOBHIO (OYHKUMOHANbHOE HagefieHMe W COOTBETCTBYHOLLEE CBOE BOMMOLWEHME [Ons
9HEPrnn, HaXoOsALWMXCA B HEMHEPLMOHHOM COCTOSHUM U LieNy TakoBOro yNpaBrieHns HOCAT

y)X€ COBEPLLUEHHO UHbIE LieneBble 1 (n3nYeckne OpueHTUpbI.

OnA TakoBbIX COCTOSIHUWA 3HEPruM yxe He CyLeCTBYeT NMPUBLIYHOIO ANA HawuxX
CY>XAEHUWN U BOCNPUATUIN KONMYeCcTBa BeLlecTBa, B TOM YMUCIe U TPAaAULIMOHHO paHee
BblpaXkaeMoro 4yepes3 ero «(pusn4eckyro» Maccy, NMOCKOJIbKY BCE MEPHOE BblpaXKeHune
KONM4ecTBa 3HEprMM CBs3aHO Yxe OyaeT Tonbko C 3apsigom (B CMbIcrie C  €ero
«KONMYEeCTBOM», BblpakaloLMMCS TOMbKO 4Yepe3 noTeHuman 3apsga), a BTopas 4acTb
ObiTna Cylwero ang aHeprui B HEMHEPLUUOHHOM COCTOSIHUK, T.€. BblpaXKkalowmnMca Yepes
noBedeHne TaKOBbIX JHEPrUA, MMEET YXKe COBEPLUEHHO WHYH MNPOrpamMMHO-CLEHAPHYH
(oTHOcHUTENbHO BekTopa uenu) KapTuHy, KoTopas No-CBOEMY TOXEe eCTb HeoTbemsieMas
yacTb ObiTMs TOro e Bcero Cyuwero (kctatu ropasgo Oonbluasi BCEMU M BCAKAMMU

napaMeTpamu B CBOE MEPHOCTM, YEM BELLHOE OLLYyLLIAaeMOe 1 BUAUMOE Ero COCTOSIHUE).

OcobeHHO MMeHHO aTa BTOpas YacTb ObiTus Cywero, T.e. 6bITUS SHEPrni HEUHEPLIMOHHOIO
COCTOSIHMS, LN HblHELWHENW HayKum MoKa MOMHOCTbI anodaTtuyHa. Ho cnepyet cebe
npeacTaBUTb HacKoONMbKO OyayT nonesHbl pesyrnbTaTbl TAKOBOMO YPOBHA OOPETEHHOro
NO3HaHMUS O HUX, NOO MMEHHO C HUMW CBSI3aHbl OCHOBHble OyayLime TexXHONornvyeckue
peweHns aOna  opraHuM3aumm  ©6e3oTxogHoro  GbiITMa  YenoBevecTBa, peLleHUs
3HepreTMyecknx npobnem ©6e3 CbipbeBOW OpPMEHTaAUMKW, NEepexoq Ha WHOW NpUHUMN
ABVKEHUST TPAHCNOpPTa C MPUMEHEHMEM UCTUHHO ©Ee30MOpPHbIX ABMXUTENEN, KOTOPbIM He
notpebyeTca Npu CBOEM ABMXEHUN 0Bs3aTeNbHO 060 YTO-NMBO onMpaTbCca Ansa Toro, YTo

Obl Yero-nMbo TonkaTb, BO3MYyLLaTb, paspyLlaTe UNK BpalwaTb U MHoroe apyroe!

Bonee Toro, Ans cebs yxe Ha 3TOM aTane MO3HaHWUSA CrnedyeT BOCMPUHATb BaXKHYHO
0COBEHHOCTb OTHOCUTENBHO BhbILLEYKA3aHHOTO pasnuyaloLerocs yrnpasneHus GbiTueM

SHEpPrn B UX MHEPLIMOHHOM N HEMHEPLIMOHHOM COCTOSIHUSIX, — 3TOT MpoLecc Ans obeunx
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COCTOSHUMA SHEepPrun npoucxoauT OAHOBPEMEHHO W, NPU 3TOM rpaBuTauus, Kak
KOCMOMU3NYECKNIN Npouecc yrnpaBreHnsa TONbKO BeLHbIM COCTOSiHMEM b6biTna Cyluero,
yXKe BTOpPUYEH BCEM CBOMM YyNpaBfslOWMUM YPOBHEM M MO MHOMMM napameTpam
3aBMCUM OT ObITUSA SHEPrM HEMHEPLMOHHOIO COCTOAHUSA XOTS Obl MO TON NPUYNHE, YTO
BewHoe cocTosiHne Cyulero cBoé ObiTue BOMSoOLWaeT B cpeae IHeprui HeMHEpPLMOHHOIO
cocTosHuA (Kak pbiba B Boge). Mbl 3TO cymeeM yBUOETb HECKOMbKO MO3XKe, paccyxaasi o
npoueccax obITna mogenu 3emns B cpeae aHepreTnyeckux peleéTok BceneHHon. 3Tum Mol
xoTenu Obl MOAYEpPKHYTb TOMbKO TO 06cTOATEeNnbCTBO, YTO MwuposgaHue ewé Gonee

ClioXXHee U nHTepecHee, YeM Mbl ero noka gaxke n He no3Hasnum BoobLue!

[MpexHee BocnpusTue PU3NYECKUX NPOLLECCOB B paMKax paHee npenrioXeHHbIX HayKow
MOHSITMI O rpaBuTaLMM C UX ONOPON TOSIbKO Ha MaTepuanucTuyeckuin 6asmc, yxe camo no
cebe ecTtb ataBu3aM. B 3TOon cBA3WM, paHee npeAnoXeHHbIW 3akoH «BcemupHoro
TAroteHus» (HLIOTOH) CO BCeMU CrEACTBEHHbIMM €ro Hay4HbIMW BblBOAAMU MOXET
pacnpoCcTpaHATLCA TOSIbKO Ha OrPaHUYEHHYH BELLHYIH 4acTb TeopeTU4eCcKu MOAESNbHO
npegcrasnsemoro Cyuwero (no cytTm cnegyet BOCMNPUHMMATb KakK  UCKYCCTBEHHO
npeacrasrnsiemas ero 4actb), a no ceMmy BceMupHbIM OH ObITh yXe He moxeT. [Topa 6bl
anogaTMYHOCTb TaKOBbIX MPEXHUX TauHCTB HayMHaTb pas3BerBaTb. JTO Xe KacaeTcsa U
OTO A. OrHwWwTEenHa, KOTOPYI Tak e nopa bbl yXXe CHATb C NbeAecTanioB UCKYCCTBEHHO
co3gaHHoro 6aHkMpamu HegocsiraemMoro 6oxecTtsa (4O CUX MOP 3anpeLLéHHOro gaxe ans

KPUTKKM) C y4acTMeM B Ka4yecTBe €€ OpoHM B NUue pensaTUBUCTCKON OU3NKMA NPOLLNOTO.

B peanusx nctmibl o « CotBopeHHOM Mupe» n 6b1Tnusa Becero ero HanonHeHHoro Cylyero HeT
rpaBuTaLmm B TOM yNpoLLEHHOM hopMaTe OrpaHUY4eHHOro NIACKOro BOCMPUATUS €€ TOMbKO
Yyepe3 06peTEHHbIE NOHATUS O HEKOEM «TATOTEHUUY» YEro-To K YEMY-TO U BCENO YTO C 3TUM
CBSA3@HHOr0, MHOMMMW  CTONETUSIMU  [OMOSIHAEMOro  MHOFOYUCIIEHHBIMU  JOTMaMMU,
Teopuamu, 3akoHamu, napagurmamm, 0CobeHHO nocne HayyHbIX OTKpbITUA . HbloTOHa, a
B nocrneacteme n A. SNHLWTENHa, BKNtovasi u cobop TpyaoB BCen nnesabl MX NOKIOHHNUKOB
N HbIHELIHMX MocrefoBaTenen, He OCcTaBnss 3a 60PTOM Hay4YHOro «COBEpPLUEHCTBa» BCe
BapuaHTbl « CTPYHHOW TEOPUN» U MHOTME UHbIE Hay4YHble pe3ynbTaThl, KacalLmnecs AaHHON

TeMaATUKN.

Kcknioyasn BCAKYH NOTPEBHOCTb B PEBU3NOHN3ME MO CYTU U CYLLHOCTU 3TON HEPELLEHHOWN
Hay4HOM npobnemsl, cnegyet 6e3 BCAKOW KPUTUKN U C yBaXXEHNEM, OTMETUTb TOSbKO OAHO:
Ha CKOMbKO Obl HM Oblna Hepywuma rpaHuTHas TBEPAbIHA MaTepuanmCcTU4eCKON
MeTO40S10rMn B NO3HAHUK, HO MHOIME NPoLUSible UCCneoBaHus B UTOre He npuaanuy nosiHoun

ACHOCTU N YBEPEHHOCTU B o6peTeva| MCTUHblI OTHOCUTENIbHO rpaBmnTaLn U BCEro 1oro, 4To
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C Hewn cnepoBano 6bl cBA3aTb MO TEXHONOMMYECKOMW XUTEUCKoM notpebHocTn nogen. To
€CTb Y HblHELUHEN HayKn OO Cel nopbl 3Ta HayyHasa npobrnemMa OKOHYaTenbHO HE CHATA,
Aaxe rnocrne ycrnexoB OT MNpeasiokeHHbIX HaydHbix noctynatoB HO.H. WMeaHoa (2007,
Poccus), cBa3aHHbIX ¢ ero Teopuen «PutmognHamunkny, npeasioXmBLLEA CBOW HayYHbIN
nocTynaTt npupogbl npoucxoxaeHus rpasutauum! ITOT akT COBPEMEHHOM HayKoW

obcyxaaeTcs U 4OCTAaTOYHO HEOAHO3HAYHO U KPUTUYHO.

B KkoHe4YHOM uTOre B peanbHOCTN COBPEMEHHOIO MUPOBOCTPUATUS HblHE (DU3NKa HE 3HaET,
YTO Takoe UCTMHHAas rpaBuUTauusl, OCTaBasCb Ha YPOBHE KakK Bbl «OOHOBMASIEMbIX» HaY4YHbIX
npeanosioKeHNW, HO He MNO3HAHHOW WCTUHHOWM MPUYUHBI  BO3HUKHOBEHUA TaKoro
d13MYeCcKoro npoLecca, Kak «npUTsHKEHNE» N 3aKOHOMEPHOCTEN NPUPOAHOro ECTECTBA €ro
npoucTevyeHnsi. YNpoWEHHOCTb TeopeTUYecKnx npencraBneHMn B opme 3akoHa
BcemupHoro taroteHna HbtoToHa MOXeT ObiTb B NPOLLIOM 1 Obina reHnanbHa Ansi CBOero
BPEMEHW, HO TnMoOfie3Ha oOHa Oblna nNUWb B KpanWHE OrpaHUYEHHbIX YCNOBUAX
MaTepmnanumuCTM4YecKoro  MUPOBOCHPUATUS U TEOPETUYECKON MPaKTUKM  YCNOBHOIMO
MOJESIbHOro Hay4YHOro NPUMeEHeEHNA BCEro UM NpeasioXXeHHOro, Kak oguMH N3 MHOMMX ThiCSY

BO3MOXXHbIX Cy6'beKTI/IBHbIX MHbIX TEOPETUNYECKNX BAPUNAHTOB.

Ho B cnyyasx yxoga Hay4YHbIX UCCreAoBaHMIN B TOHO MMpoobpasyroLmx npobnem MepHom
MacLUTaBHOCTM aTOMapPHOro YPOBHSA U CYLLLECTBEHHO MEHEE ero Unn, B NPOTUBOMNOSNOXHOCTb
eMy, B HanpasreHun 6onee mera-MepHOro ypoBHS, YeM OObEKTOBO-NfIaHeTapHbIA, TO B
npakTuke pes3ynbTaTtoB UccrnenoBaHus BCE Gonblue u Bornblue NoABMASEeTCSs COMHEHUA B
OblBLLEM NMAEPCTBE M HAy4YHOW MPOYHOCTU HE TONbKO TeopeTnyeckon nnatgopmebl
HbtoToHa, a gaxe n «Obwen Teopmum OTHOCUMTENBHOCTU» A. DNHLUTENHA, a Takke U TPy4OoB
BCEX €ro pensaTUBUCTCKUX nocregoBaTernieM no BCEM BOMpocaMm, CBSA3a@HHbIM C
rpaBuTauMen, BKMOYas M MPUYUHHOCTL €€ MOSABIEHMS, MacChbl Kak TakoBOW, MHEepLMM,
TeopeTUYECKNX NOSTIOKEHUN O NPUHLMNAX U 3aKOHOMEPHOCTAX ABWMXEHUS, NPOCTpaHCTBa-
BpeMsi, a TakKe N BCEero oCTasnbHOro U3 oyHaaMmeHTanbHOW YacTu paHee npeasiokeHHON
KOCMOGOIM3NKN B3aUMOLENCTBMSA TeN BOOOLLE, BKOYAA M yCNeXm HayYHbIX MCCreaoBaHum
KO.H. MiBaHoBa Ha ©ase ero Teopun «PutmoamHamukm» n B.A. ALIOKOBCKOrO C TEOpMUEN
«QdupogmHammkmny (2009 r.). To ecTb BONpoOC O rpaBuTaLmm, kak 0 grm3myeckom npouecce,
cnepgyeT cuydTtaTb He MPOCTO aKTyalibHbIM, a B Oonbluen cTeneHn A0 KOHUA He
NO3HaHHbIM, Kak B €€ MupoobpasyroLein yHKLUMOHANbHON CyTN U 3HAYMMOCTH, TaK N BO
BCEM KOCMOMOM3NYECKOM CYLLHOCTM 3HEPrMm Ha BCEX YPOBHSAX MacluTabHOM MepHOCTU

ObITMs Becero Benukoro Cyuuero.
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JInHrBMCTUYECKUN TEPMUH CYyTU (PU3MYECKOro npouecca no «B3avMHOMY MNPUTSIKEHUO»
HayKOW BblpaxkeH (M3apeBne, No Hay4YHOW TpaauLmm ¢ Janéknx BPEMEH) NaTUHCKUM ClIOBOM
«gravitas», YTO CMbICIIOM CBOMM O3Ha4aeT «TAXECTb», OHO Xe «NpuTskeHue». 3a
ANUTENbHBIA  NEPUOA K 3TOMY OFPaHUYEHHO YMNPOLLEHHOMY JIMHIBUCTMYECKOMY W
dun3nyeckoMy npeacTaBneHnto MNPUCOEAMHEHO CTOSbKO  [OMOSHSAIOWMX  CIIOBECHbIX
«HaY4HbIX» 3f1EMEHTOB, CLeHapPHbIX MPOSIBIIEHNI N CBOMCTB sIKOObI B cpeae mn3unkm ObiTus
MatepuanbHOro Mupa, 4YTO BMOSHE Kak Obl ODOCHOBAHHO HAYKOK Xe NpenriokeHo
npeacTaBnATb M NOHUMATb CaMy rpaBUTaLMIO, Kak HEKYH OOHY M3 BIIUSAIOLLMX OCHOB ObITUS

mMaTepumn BoobLue.

OcnapuBaTb 3710 6e3paccygHO, MOCKOMbKY AaXe HbIHELWHAA U3nka UHTYUTUBHO Kak Obl
npaea B 9ToM. HO npu BCEM npu 3TOM rNyOOKOro U yBEPEHHOrO MOHUMaHWUS UCTUHHON
CYLLHOCTN €€ NPOUCXOXAEHWUHA, MNOCMeayLero ynpasnsowero BAUAHUA Ha pearbHO
Bonnowaemoe ObiITMe MartepuanbHOM U 0CcOBeHHO HemaTepuanbHon Cyuien
AENCTBUTENBHOCTU, KaK KOHKPETHOro KOCMOMN3NYECKOro npolecca kK npumepy xots Obl €
no3nuMm HemaTepuanmcTMYecknx 6asncHbIX METOAONOMMI O COCTOSIHUSIX SHEPreTUYECKNX
cybCTaHuMM, Kak TakoBblX, CaMOW MpPUPOAbl MNPOUCXOXAEHUS 3Hepruin  BoobLue,
nocnegytowlero obpasoBaHus BeLecTBa U3 HUX (SBfeHUst U3 6e3BpEMEHHOr0 1 HEMEPHOTO
HeObLITUA B peanbHoe MepHoe bbiTne!), ero ynpasnsaeMoro nocnenyoLlero noBeaeHns u
MHOroe Apyroe, — HbIHEeWHEeN HayKOW NpaKTU4YeCKn He paccmaTpuBanocb, T.e.
KOHKPETHOCTU CYXXOEHUW UM uccnefoBaHUM C TaKOBbIX 0as3uCHbLIX MNO3ULIMA
No3HaHUA He OOHapyXuBanocb noka Hukem! B 3TON CBA3M C TakKMM OPUEHTUPOBAHNEM

Hay4YHO€ BHMMaHune nccnegoBarternen Ha rpaBuTauunio Mbl o6pa|.|.|,aeM BrepsBble.

Tak 4TO Xe Takoe rpaBuTaulMuA U Kyaa OpMEHTUPOBATb HayyYHOE BHUMaHWE HbIHELUHUX Y
OyayLwmx nccnegoBaHM B npoueccax no3HaHus Yyepes HMX Bonee BbICOKOrO YPOBHSA €€
cy™1? [ns HblHELWHEro opuMeHTUpoBaHUsa B (DOPMUPOBaAHMM OTBETA Ha TaKOBOW BOMPOC
npegnaraeTca Crnegylowun  HayyYHbl MNOCTynaT Kak Obl B KayecTBe MEepBUYHOrO

NOLMaHCKOro opueHTupa:

FpaBuTauma — 3To ectb KOCMO(U3NYECKUA Npouecc ObITUA YacTU IHEpPrum B UX
MHEPLMOHHbIX U HEMHEePLIMOHHbIX COCTOSIHUAX, CBA3aHHbIA C NpUAaHUEeM UM Takoro
(PYHKLMOHANBLHOrO KOHCTPYKTUBHOIO oOpueHTupoBaHusi (tuna [llynbcap), npu
KoTopoM chopMupyeTcs UX ynpaBnsilowee BrvsaHMe, obycnaBnuBalmLwee Mmatepmam
3NEeKTPUYECKOM 3SHEepruM WU MaTepuaM MarHUTHOM 3Heprum obecnevuTb
CNoCOOHOCTLIO O0OpsXxaTb cebsi BoeAMHO (COBMECTHO) B BelwecTBO, obpeTaTb

Heo6XoANMYI0O MEpPHYI KOHCTPYKTUBHYH (hOpMYy M MepHyK MaclTabHOCTb, Ha
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YPOBHE KOTOPOM UM SIBJIEHO yrnpaBnsiemMoe BelHoe ObiTue n chusanyeckoe BceodLlee
dyHKUMOHaNbLHOe B3auMoAencTBue SIKO Ten C APYrMMuM Tenamum ¢ obsisatesibHbIM
cobnogeHneM rapMOHUM MUHUMANbHO HeAeNMMbIX [OEeACTBUM NPUTArMBaTbh-
oTTankmBaTtb, Kak nocneayruwee 6biTue BewHon Yyactu Cywero B NIOHO HeBELHOMN
yacTu BCEW OKpyXawlwewn AeUCTBUTEeNbHOCTU BceneHHON, MepHbIX U HeMepHbIX

HEMHEePLMOHHbIX COCTOSSHUN €€ IHEeprun.

TakoBoe noLMaHcKoe Hay4yHOe OpPUEHTUPOBAHME HECOMHEHHO TpebyeT psiaa Normyeckux
PasbsACHEHWUI U OoKa3aTeNbHbIX OMbITHbIX YTBEPXAEeHUA. Ho 3TO M XOpoLlo, MOCKOMbKY
cokpallaeTcst 06bEM HE3HAHWI O TOM, Kyaa ABUraTbCs B UCCNEeN0BaHNAX U YTO JOKa3biBaTb
Ha npakTtuke. Cnegoearno Obl ANs Hayana OTMETUTb, YTO yKa3aHHOE MO3BOSISieT CMEro
3as8BUTb O TOM, YTO HblHe OyaeT SIBNSTbCS YKe aTaBM3MOM MpexHee YnpowEéHHoe
BOCMNPUATNE paHee NPU3HaHHONM CyTU O rpaBUTaLUK, Kak HEKOErO TONMBbKO NMULLb NPUTSKEHUS
Mexay MaTtepuanbHbIMU Tenamu, camyMm MOSIBUBLUMMUCA U3 HeOTKyda, HeN3BeCTHO

Korga u, camoe rinaBHoe, HeBegoMoO Kak.

[MpeanoXeHHbIM HaydHbIM  NOCTynaT, paccMmaTtpuBas OT HblHE rpaBuUTaUMiO, Kak
CINOXHEeNLWMA KOCMOMU3NYECKUA MNPOLIECC ObITUA SHEPrMn B WX WHEPLMUOHHBbIX U
HEVHEPLMOHHBIX COCTOSIHMSAX MO KOHCTPYKTMBHOMY YNpaBnstoleMy BRAUSHUIO Ha ObiTve
MaTEePUN 3NEKTPUYECKON U MarHUTHON SHEPTUI, BblpaXaeT KOHKPeTHbIN 6e3yCnoBHbIN
nyTb NOABIIEHUA BelecTBa M3 HUX, T.e. NposiBNeHne 6e3 BCAKOro MpexXHero
anodaTMYHOro fI0XKHOMo flereHaNpPOBaHUs, KOTOPOE paHee UCKI4Yano o6s3aTtenbHOCTb
o6 psKeHMA BewecTBa B MaTepuanbHyto chopMy vyepes peanbHble KOCMochusnveckme
ABJIEHUA «ObITUA N3 HEObLITUAY, MPOXOAA CIOXHbBIV OUCKPETHBIN NYTb LMBUIU3ALMOHHOIO
KOHCTPYKTMBHOIO NpeaBapsoLWero COBEPLUEHCTBOBAHUSA rapmMoHumM ¢opMbl OT npeg-
aTOMapHOro A0 MaTepuaribHOro Mera-ypoBHSl, HanonHASA BelHon Yactblo Cyuwero 4yactb
KOHCTPYKTMBHOIO NOHO BceneHHom 6e3 BCsKMX B3PbIBHbLIX FNynocten u pasberaHnn B
HUKyga, obpeTas KOHKpPEeTHble KOHCTPYKTUBHO-TENECHble (OpMbl NraHeT, 3BE3g U

pasnu4yHbin 6onee macwTabHbii CO6OP N3 HKX.

Takum obpaszom 6e3 MCTUHHOro KOCMOMU3NYECKOro ynpaBnAKLWero npouecca,
(PyHKUMOHANbHO BbICOKO 3HA4YUTENbHONO U C YBaXEHUMEM HbIHe MWMEeHYyeMoro
rpaBuTaLmen, CoeanHeHNEe MaTepun ANEKTPUYECKON N MarHUTHOM SHEPTUA, HAXOOALLMXCS
B WHEPLIMOHHOM COCTOSIHUM, @ TOYHEE NPOrPaMMHbIX KONIMYECTB U KAa4YeCTB NOBEAEHUS UX
MaTepuarnbHbIX HOCUTENEN, — 0BPSKEHNA BewecTBa camMoro B cebs, ObITb He MOXeT (Kak
nposiBneHuss Muponopsigka M3 KOCHOro u xuBoro BewectBa). Cam npouecc

BOCCOEAMHEHUS OBYX Ba)KHEWLUMX COCTaBMSAIOLIMX MaTepuii 3Heprum (3nekTpuyeckon u
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MarHuTHOW Yepe3 WX HOCUTENM) MPOrpamMMHO  YNpPaBnseTCs HEKUM TPeTbUM
KOCMO(U3NYECKUM MPOLIECCOM, KOTOPbIN U MoslyyaeT Ha3BaHMe B CBOeW UCTUHE —

KakK rpaButaumsa!

BoT noka moxeT ObITb TAKOBOE fIOrM4Yeckoe NoBEPXHOCTHOE CYXXAeHME Npu NPearioKeHHOM
HaMM Hay4YHOM MOCTynaTe OTHOCUTESNbHO rpaBUTaLMKM, Kak FIOLMaHCKOM OpUEHTUpPE AN
nocrneayLwmx NccnegoBaHnii, HO YXXe Cy)XOeHMe He B CTapoM CTUe HeonpeaeneHHbIX
NPOLUNbIX raaHni O KAKOM-TO YNPOLLEHHOM 6E3NPUYNHHOM NPUTSXKEHUW TEN APYT APYrOM.
Takon nNpennioXeHHbI HayvHblA MNOCTynaT — ecTb Oonee, 4emM JouMaHCKoe
OpUeHTUpOBaHUe, 3TO CKOpee eCTb NPUHLMNNaNbLHO HoBasa nnatdopma Ans NOsIHOro
PEBU3MOHUCTCKOrO NepeocMbiCNIMBaHusA Bcen (PU3NYeCKoOMm WUCTUHHOM CYTH
B3auMOOENCTBUA Ten ApPYyr C APYroM N He TONMbKO B WX BELHOM (MatepuaribHOM)
COCTOSIHMM, HO WU MpPU UX NEePBUYHOM OOpsXKEHUMU B BeleCTBO C Npen-aToMapHoOro
YPOBHA MEpPHOW MacLITabHOCTU [0 YPOBHA MMKpo4dacTUL nepBooOpasyroLlen
MaTepuMm U1 BCEX [OUCKPETHbIX MOCMeayrWwmx YpPOBHENW MEPHOW MacliTabHOCTH, Kak
npouecca (hakTMyeckoro nposABIeHUs «ObITUA U3 HEOLITUA» U Aarnee, B3aMMOLENCTBYS

BO BCEM MOCeayLem yBenmunearoLemcs maclutabHom mx boitme!

Camo TanHCTBO KOCMO(U3NYECKOro npouecca nosiBfieHUA BelecTBa, Kak KOCHOro, Tak
N XKMBOro, OOpsKEHME WX B NPOrpaMMHblE KOHCTPYKTMBHblE OOBLEKTOBblIE (hOopMbl,
obpeTeHne ynopsiAOYEHHOCTU M LIENIEBONO OPMEHTMPOBAHMS MO KayecTBy MNOBEOEHMS
obpsagmBLUErocss BeLLecTBa, MNPOSsIBNAA CBOE BelWHOe OblTue 4epe3 KOMMIEKCHbIe
don3myeckme CBOMCTBA U UX HearpeccmMBHOE B3aMMoLenCTBMNE (4aCTb KOTOPbIX HAMU €LLE B
Aetansax Tak U He Nno3HaHa), HenocpeacTBEHHO U 6e3yCrIOBHO CBA3aHO C Ga3ucHom
BCEOXBATHOCTbLIO chepbl UICTUHHOM rpaBuTauum Bo BceneHHon, HocsLlen He eanHo-
TpadapeTHbI MOHO XapakTep, a KOHKPETHbIA LMBUNU3ALMOHHLIN YNpaBnsAOLWUNA
BekTop NporpaMMHO-06bEKTOBOrO BblpaXXeHWs1 MPOrpamMMHOro e NpodunbHOro pa3sBnTus
B KaXOow ranaktuke CO CBOEW  ynpaBnsieMOW  TeMaTU4YeCKOM  CTporo
naeHTUULUMPOBaHHON «3BE3gHOW Menoauen» Pa3ymMeHHOro cosuaarouwero
Xapakrepa, mcxogawero u3 gyHKUMOHANbHOIO HaLeneHus KaxaoMy ranakTuyeckomy
CyOBbEKTY, ero CyLHOCTHOM ponv B obuiem BceneHckom mMogenbHoOM dopmaTe Ha ero

KOHKPETHOM YPOBHE YnpaBnsieMon MepHON MaclTabHOCTW.

Kaxpas ranaktmka, — 3TO CNOXHEULIUN «XOP M3 MHOXEeCTBa 3BE34HbIX Menogaumy»,
rapMOHWYHO CJIOXKEHHbIX U3 «3BE3AHbIX CucteM» (KO OTAESbHBIX FOSIOCOB CTPYKTYPbI
3HeproMHOpPMaLMOHHOrO CTPOro  UMAEHTUMPUUUPOBAHHOIO COMPOBOXAEHUS) OaHHOW

ranakTmkmn, B KOTOPOM MUMEKTCA U COJIO-UCMOJNTHUTENN, N «noaneBakllada» MacCOBKa U

111



Makos B.B. «KoHcTpykTusHas Teopusi Bcero». BTOPOW OMYBJTIMKOBAHHbLIN ®PATMEHT.

npoyee, 4YTO rapMOHWYHO MpefycMaTpuBaeT CamMO MCKYCCTBO XOPOBOro BOMSOLEHUS
OFPOMHbIX FranakTuyeckux macwtabos, He obxopsuieroca 6e3 yyacTtusa rpaButTauuu B
TOM uYucne. Ham, «JIOACKMM YNPOLLUEHKAM», KaXeTCs, YTO Mbl CAaMOCTOATENBbHO 06penu
CNocoBHOCTL «pasroBapmeaTb» ApPYr C APYroM siKo 6bl MO HaLLIMM «Benuyannm 3acnyram»
B pe3ynbrate pa3BUTUA CNOCOBHOCTEN Hawero moara? XBaTuUT BCEPbE3 BOCMPUHMMATb
CyObeKTMBHbIE «LWYTKM» [lapBMHaA, 3TO ero HeydayHoe NpeanofioKeHne O «ecTecTBe U
CaMOCTOATENBHOCTU» HaLlero pa3snTna! 3To Aaneko He Tak BCE NpOCTO U NPUHLUNNANBHO
He Tak BoOOLLEe, MOCKOMbKY CIlyYanHbIX MNPOLECCOB HEKOEro «CamopasBUTUS» HEe
CYyLLLECTBOBArO U He CyLLeCcTBYeT BOOOLLE, 3TO BCEro NULLIb BCIYX U CITyYanHO Bblpa)KeHHbIN
pes3ynbTaT [MOMHOr0 He3HaHWs O MNpPOrpaMMHbLIX npoueccax LUMBUIN3ALMOHHOIO
coBepLleHCTBOBaHMA PasymMeHHOro opueHTupoBaHus! A Tak BHeWwHe nogymMaellb
UMBUNN3ALNOHHAA CITOXXHOCTb — CMOCOBHOCTb Mexay cobor nobontaTb UM NOPOYHO

NOCKBEPHOCNOBUTL (aXe He O XWU3HW, a Ha NOSIUTUYECKYIO TEMATUKY, K npomMepy)!

Mbl o6nagaem cnocobHOCTBLIO «pa3roBapmBaTthy (4axe N He B CryX paccyxaasi npo cebs,
MOAeSIbHO NpeaCTaBNAA BCIHO OKPYXaloLLyr OeACTBUTENbHOCTb BO BCEW €€ OMHaMUKe C
NPUMEHEHNEM TaKoBOM CMOCOBGHOCTKM), TOMbKO OGnarogapa A[apoM  AapoBaHHOWM
CMNOCOOHOCTU IHEePromHcpopMaLlMOHHOro o6MeHa, aHarnorM4YHO TakoM XKe «Pa3roBOPHON
TEXHOMNornm», KakoBor obnagaeT BCA Hawa ranaktuka «MneyHbiv NyTb» (M MUMEHHO Hawa,
a He nobas wHasA, Tak HasBaHHasa NOObMW TEM XE€ AapOM [apoBaHHbIM s3blkom!) B
npoueccax 3HepronHopMaLMoOHHOro ConpoBoOXaeHUS YacTu 6b1Tna Beero Cyuero B NOHO
WMEHHO Hallen ranaktuku. B gpyron ranaktuke Apyrme aHekgoTbl UM UHble TOCThI,
yBaXkaeMble nocnenosanv u npmesepxeHupbl [lapsmHa!l ToONbKO Mbl YK CAULLKOM YAPOLLEHbI
CBOEN «CNOCOBOHOCTbIO pas3roBapuBaTb», NMOCKOSIbKY CaMu Mbl NMOKa KpanHe OrpaHuyeHbl
CMOCOBHOCTLIO peanbHO CribiwaTb, BUAETb, BOCMPMHMMATL M paclumdpoBbiBaTb 1 T.4. Ho
AN Hac «TanaHTNMBbIX» M 3TOr0 Moka 4Yepe3 4Yyp AOCTAaTOMHO, a MOXeT OblTb W
HefoCcAraeMO MHOroBaToO, NMOCKOSIbKY KpOME paspyLUeHUn 1 yrpo3 apyr Apyry y Hac Kak 6bl
WHbIX YCTPEMIEHUIN Ha 3TOW NMraHeTe HblHE NoKa HEeT HUKaknx! BoT Takme Mbl «BepTUKasibHO
laTalmowmueca n criydamHo pasroBapuvBarolime Homo...», Kak He3aBEepLUEHKN B CBOEM

pasBUTUN.

YMecTHO ByaeT AONOMHUTL yKazaHHoe TeM (PakToOM, YTO rpaBUTaUUA, Kak ynpaBnsatoLLmi
N BRAMAKOWNWA parMeHT MO opraHuM3aumMm rapMoOHUM B3aUMOAEWCTBUS OOBEKTOB U
CcyOBLEKTOB Mexay cobon (kaxablih HA CBOMX YPOBHSIX MEPHOW MacluTabHOCTK), BNUAET Ha
TeMaTMyHoe coaepXaHue TaKoBOW «3BE3QHOU mMenoaumu». A 3TO YXe He Kakoe-TO

ynpowéHHoe nputsbkeHne ten. K ctatu, nosisuBluMecs 5-7 neT Hasag v npoucTekawoLime
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NO HbIHE TOMHO-TOPTaHHbIE 3BYKM B JIOHO 3eMsfiM, UMEKT NpsIMOe OTHOLIeHue K
nokanbHbIM npoueccam reorpacunyeckon KoOppeKkLum KOMMNIEKCHOro yrnpasnsitoLwero
rpaBUTaLMOHHOIO COCTOSAHUSA U COCTOSIHUSI MarHUTHOIO NMonsi B AaHHOM peruvoHe, a
TaKke UMelT MNpAMoe OTHOLIEHWE K pernoHasnibHO MpPOUCTEKaKLWMM WUCMONHUTESbCKUM
npoueccam B cdepe ObiTus nogend  3TOW  MECTHOCTW, KaXdbld  NO-CBOEMY
«3BYKOCOMPOBOXAasi» YKasaHHble ocobeHHble aAenctBus (gaxe 6e3 yyéta MHeHus
AenyTaToB pasfiMyHOro YPOBHSA, TO N 3TO Ha TeppuTOpMM BOCTOYHOM EBponbl mnv B
panoHax bnwxHero Boctoka u 1.4.). W Tak Ha BCen Hallen nnaHeTe B AaHHbIN nepuos.
BmewaTtenbcTBa xakepoB fob0ro ypoBHA B AaHHbIE MPOLIECCHI HAKAKOW POSiM HE UrpatoT,

MOCKOJbKY BMeLlaTbCsi Hekyaa!

[da npoctar Hac Oygywime MOKOMEeHUs MO3HAKLWMX WUCTUHY 3a TaKyl YNPOLLEHHYIO
aHanorui, HoO UMEHHO OHa (aHarnorusl) mogenbHo 6onee 6rM3ka K UCTUHHOMY YPOBHIO B
NMOHVUMaHUN N CYOBEKTHO-OOBLEKTHOM MpeAcTaBneHuM B 3TOM CIIOXHEWLWeM W oka
anogaTtnyHOM 4118 Hac Bonpoce, B KOTOPOM CaMO BbITUE KaXK4oM ranakTuku CONpOBOXAEHO
W npeacTaBneHO KOMMIIEKCOM CBOEro COBCTBEHHONO0 «MEeNOAMYHOro 3ByYaHusi» B
npoueccax 3HeproMHOOPMaLMOHHOIO YMNpPaBnsOWEro COMPOBOXAEHUS caMoro 6bITvs
Cywero M 0CoOBGEeHHO 3NeMeHTOB B3aMMOLEWCTBUA Ten Ha BCeX YPOBHAX MeEpPHOW
MacLiTabHocTu, T.e. npouecca rpaBUTauMOHHOIO YrpasnsAoLLero conpoBoXaeHUs, CTPOro
NOEeHTUPULMPOBAHHOIO A8 KaXXO0W ranakTuku otaensHo. B nocneaHue rogbl, ocobeHHo ¢
anpens 2011 roga, ocobeHHO aKkTMBHO TaKOBble MPOLIECChbl CMEHbl «My3blKaribHOro

penepTtyapa» siBfeHbl Ha 3emne!

[a, Mbl NOKa He yMeeM 3TO CrbllWaTth U CAyLWaTbh, HO 3TO HE O3HAaYaeT, YTo Hawa 3emns He
yMeeT 3T0 BMecTe ¢ Hamu! YmeeT n ydactsyeT OHa B 3TOM «TOHKOM ChyLlaHMM», a Halle
Csetuno (ConHue, 3Be3na, Apuno n npovee) ymeeT eLé AONOSTHUTENBHO N «UCMONHATb
onpeaenéHHble naptum cono» (cBoumn obbekTamu-lNynbcapamu, pasmMeLliéHHbIMU B €€
NPOCTPaHCTBE, U3NyYaloLmMMN CBOU «NpeaynpeanTenbHble U MHPOPMaLMOHHBIE» MENOLMM
nepeq KaxgblM MOLLHbIM B3PbIBOM-BbIOPOCOM MW MO MHBbIM NPUYMHAM) B 3TOM CIIOXHOM
OnMKHEM W Oanékmx Xxopax W3 psha Co3Be3gui Hallen ranakTuKW, KakMMm-TO Moka
Hen3BecTHbIM 00pasoM M MO HEBEAOMbIM [Afsi HACc MpU3HaKkaM COEAUHEHHbIX B 3TU
OTAENbHbIE  «IHEPro-MH(POPMALMOHHBIE XOPbI», KaK COEOUHATCA BPEMEHHO Wn
NOCTOSIHHO HEMPOHbI BO BIOSIHE KOHKPETHbIE cxeMbl B Hawem Moare! Mo kpanHen mepe, no

TaKNM Xe ABINEeHHbIM NPU3HaKaM.

Mbl, a ToyHee Haw Mo3ar no cBouM QYHKLMOHANbHBLIM CIIOXHbBIM MpoleccaMm, ecCTb

YNpPOLEeHHOE «TEXHOJI0TN4YECKOE» nogobue Halen ranakTuku B 3TOM CMbICHE, KOTOpPOE HaM
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npeacToOUT No3HaTb, pas3ragatb U OCBOUTbL. K KakomMy Tuny «xopa» OTHOCATCS TUMOBbIE
0a3oBble coeaAnHEeHUs HEMPOHOB Hawlero Mosra? 3Toro noka Ham HeEU3BECTHO, HO 3HaTb
3TO Ype3BblHaNHO BaXXHO, XOTs Obl Anga Toro, Ytobbl BegaTb M NOHUMATb, Kak U B KakoM
HanpasfieHUM COBEpPLLEHCTBA BO3MOXHO UMEHHO YenoBeky nogHMMaTb YPOBHU OKTaB ero
Mosra n B Kakux criydasix B 3TOM BOMpOCe BO3MOXHa MHWUMATMBA CO CTOPOHbI CaMoro
UenoBeka 6e3 HaHeceHUs eMmy Bpeaa, T.€. He paspyluasi HblHELLHME CXEMbl COEQUHEHMS
HEMPOHOB OT CEroAHsILLHEro npupogHoro ecrtectea! KoHeyHo Xe, TanaHTbl «NPUPOLAHOro
ecTecTBa» Hawewn bnwkanwen 3se3dbl U €€ acCoUMMPOBaHHbIE BO3MOXHOCTU C MHbIMU
3B€3aHbiMM Cuctemamu yBaxaTb Hafo, Aaxe ecnv Mbl MoKa ewé W HeCMbIWEHble
HeBeXabl B 9TOM HanpaBfeHUn No3HaHusi, HO HEOBXOOUMO HayMHaTb U YYUTBLCSA Yy ITUX
TanaHToB, a He MNpPEeACTaBnATb WUX TOMbKO Kak Hekne OBGoMbunbl-paspylumMtenu, nocne
NPOSIBMEHMA aKTUBHOCTU KOTOPbIX OCTAlOTCSA Y HAc TONbKO OAHWU «MarHUTHble Bypu» mnu
HEMPUSATHOCTM Ha HUKYEMHOM (UHAHCOBO-BAHKOBCKOM pa3bomHOM nonpulie wnn B

MeaUUMHCKOM nckyccTae!

OTO HayyHoe 3akfoyeHue SBnseTcs Ype3BblYaWHO BaXHbIM LWAroM Ha nNyTU
LMBUNN3ALUMOHHOIO BOCCO34aHMA YenoBeka M o0OOpeTeHUsi COBEpLUEHCTBaA €ro
Pasyma, a no cBoel 3HaYMMOCTU B MO3HaABaATENlbHOM MfaHe, — 3TO €CTb UMEHHO TOT
GapbepHbli MOPOr YPOBHS MO3HAHWS, NEPECTYNB KOTOPLIN NPUHLMNNAIBHO MEHSIETCS ero

KayeCTBO Ha CTyMeHb Bbille, Npubnukasi Hac kK uctuHe o «CotBopeHHoM Mupe».

byoem cuutatb, YTO MPEXHUA OrpaHUYEHHbIN MaTepuanucTUYeckun B3NS4 Ha
HernosHaHHble TanHbl O «CoTBOpeHHOM Mwupe» 4Yepe3 MNOBEPXHOCTHO MO3HAHHbIE
OrpaHuWYeHHble 3rIeEMEHTbI O rpaBUTaLUKn U BCEro C HEW CBA3AaHHOrO, YLWEN B MpoLuroe, u B
3TON CBA3M OTAAAMM 3aCNyXXEHHYH AaHb NOYTEHUSA eMy, KaK No3HaBaTeNbCKOMY anuM3oay

Aanékoro npoLusoro, a camun gsuraemcsi B bnmxanwee dyayliee.

Mo noruke cyxxaeHus criegoBarno Obl N3MOXNTb OY4EHb BaXKHYIO MbICb O crieayowem. ITo
onwxanwee dyayliee B NepByo ovepeab CTapTOBO KPOETCS B HaLeM CO3HaHUM U CBA3aHO
OHO Npexne BCero C KOPEHHbIM MPUHUMNUANbHLIM WM3MEHEHMEM CaMOro nogxoga B
dhopmmpoBaHnn Bcex HasnCHbIX OCHOB, MOMaratLmMx U ONMPAaKLLNXCH Ha NPUHLUNNANBHO
WHOW B3rNsag B Bonpocax No3HaHus UcTuHbl 06 obpasoBaHum BeceneHHon, HanonHeHus E&
FMIOHO SQHEPrUAMM MHEPLMNOHHOTO U HEWHEPLMOHHOIO COCTOSAHWA B LenecoobpasHom
KONIMYeCcTBEHHOM OOBLEME M yNpaBfsieMOM KayecTBe MX noBegeHusi, obpeteHnn Eto Bcex
YeTbIPpEX BUOOB rapMOHUM W COBEPLUEHCTBA KOHCTPYKTUMBHOW (POpPMbI, pearbHOro
PasymeHHOro opveHTUMpoBaHnA B CBOEM LENIEBOM, @ He ClyyYyanHOM UMBUIM3aLUOHHOM

pa3suTun! OgHaKo BEPHEMCS K HaLLen rpaBUTaLMOHHOM YaCTHOCTM.
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MpupaHHoe  pyHKUMOHaANbHOE  OpPUEHTUpOBaHUe Yyepe3s rpaBUTaLUOHHOE
ynpaBnsowee nonevynTenbCcTBO BCerga A0/MKHO ObiTb KOHCTPYKTUMBHO OTCTPOEHO MOA
YyNpaBnswoLWy CyTb CBOEro BfIUAHUA Ha BCe MOAEfNbHble YKNagku WHEPUMOHHbIX
COCTOSIHUI 9HEPrun B npoueccax ux 6bITMs ANna KaK4oro BblPaXXEHHOTO YPOBHS MEPHOM
BelHOM MacwTabHocTn oTgenbHO. M MMeHHO aTo xoTenocb Obl NoavYepkHyTb 0co6o,
MOCKONbKY 3TO €CTb MUCTMHHas ©asncHasi OCHOBa BCEro ynpasfeHus, B TOM 4ucre u
NPOSIBIIEHMS TAKOrO0 KOCMOMU3NYECKOro npouecca, Kak «siBrieHus bbITns n3 HebbiTua» 6e3
ydyacTusa anodaTuyHbIX fereHg KoCMononuTnama U Bcero ¢ HUM cBsidaHHoro! MimeHHo Ha
aToM Hasuce BygeT CKOpO OTCTpamBaTbCHA BCE OpPUEHTMPOBaHME Halwero YernoBeyeckoro

LUMBUNN3ALNOHHOIO pasBuTus!

paBuTaUMOHHOE ynpaBnstowee BANAHNE AOMKHO cobnogaTe KOHCTPYKTUBHYIO FApMOHNIO
BNOXeHNs (a ToYHee B3aMMHOro NMPOHMKHOBEHMA) B MPOLECChl MacluTabupoBaHHOMO
BO3pacTatoLlero MmpoobpasoBaHus OT manoro Kk 60nblIOMYy, COXpaHsisi Npu 3TOM Bce
MacluTabHble MepHble 3aKOHOMEPHOCTU ODOpPSKEHUSI 3HEeprur B NpoLEecce Moa3TanHo
HapalMBaeMoro Konm4yecTsa BeLlecTBa U 06peTeHNss COBEPLLEHCTBYIOLLIErOCH KavyecTBa
€ro No3TanHO YCIIOXHAKLWEerocs noBefeHUA (AKO KOHCTPYKTUBHOrO noTeHuuana),
NposiBNAS ¢ OAHOBPEMEHHbLIM HapacTaHMemM MaclTaba CBOE Tekyllee n dyayuiee bbiTue
Yyepes CBOW XXe COOTBETCTBYHLLNE MEPHbIe hrnanyeckme napaMmeTpbl B FTIOHO NPOCTPaHCTBa-

Bpemsi.

B aTom 1 nposiBnsieTcA Benuume He paspywaemoctu BceneHHomn, uto OHa ecTb Be3ge
M BO BCEM, Nnobble eé cocTaBnAowme KOMNOHEHTbl, He3aBMCUMO OT YPOBHSA MEpPHOW
MacwTabHOCTU U (PYHKUMOHANbLHOrO OPUEHTUPOBaHUA, BblpaXakwT cebs uyepes
Oe3ycnoBHoe B3aumoaeuCcTBME, SKO Teflla UM B3aMMoAeucTBMe cue ecCTb

ynpaBnsieMbI NpoLecc, HOCSALUNA rPpaBUTaLUMOHHbIN XapakTep!

®PyHKUMOHANBHOE  OPUEHTUPOBaHMWE  PaBUTALMOHHOIO  YNpaBnsAOLWEro  BIUSHUSA
(xapakTepa noBegeHUs WM nNoTeHuuana) MoXeT OblTb BOMMOWEHO TOMbKO C
obsi3aTenbHbIM  NpeaBapsoWmMM  NOCTPOUTENBHBIM  UCMOSIHEHMEM BCEX OfIEMEHTOB
KOHCTPYKTUBHOIO LMBUM3aLNOHHOIO COBEPLUEHCTBOBAHUS, OBEAEHHOIO 4O (PUHASTbHOIO
ceoero npoaykrta, — KoHcTpykta «llynbcap» B @opme BHelwHero 3Bé3g4yaToro
TpuaHgasuoasgpa (nNpy 3aBepLUEeHUN NATOro atana KOHCTPYKTUBHOMO LIMBUN3ALMOHHOIO
COBEpPLLEHCTBOBAHNA — (hOPMUPOBaHMM AoAekasaparnbHon cdepbl), Kak 3aBepLiaroLero
OCHOBaHWNSA 6a30BON yNpaBnAoLLE SHEPreTUYECKON PELLETKN ANSA KaXA0ro ynpasnseMoro

MEPHOro YPOBHSI MacLLUTabHOCTH.
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MIMeHHO TakoBOM COBEpLUEHHbIN popMaT SHEPreTM4YeCKon PEeLLETKU He TOJSIbKO UTOroBO
npuMmeHMM, a ©Oe3ycrnoBeH CBOUM oOb6s3aTenbHbIM HanmuuMeMm («gospeBaHvem» [0
0OBEKTHOrO YPOBHSA (PM3NYECKOro Tera, roToBOro K B3aMMOAENCTBUIO C UHBIMU BELLHbIMA
Tenamu) ans 6uiTMa BewHon Yactu Beero Cyluero Ha COOTBETCTBYHOLUMX YPOBHSIX MEPHOM

MacLUTabHOCTU:

- OT MOMEHTA N YPOBHSI NOSIBNIEHUSI SHEPTUIA, 4O 0OPETEHNS UMW MHEPLIMOHHBLIX COCTOSIHWIA
(c pasHbiMM 3agaHHbIMM 6a30BbIMKU (PM3NYECKMMM NapaMeTpaMu Mo YPOBHIO OKTaBbl B
pa3sHblX 0OBEKTOBLIX cUCTEMax), (POPMMPOBAHNSA U3 HUX BELLECTBA Ha Npea-aTOMapHOM,
aTOMapHO-MONeEKynspHOM K fanee B 6Gonee macwTabHOM MepHOM Mera-ypoBHe [0

BceneHHoM BKIHOYUTENBHO.

BesycnoBHa cnegywowasa 3asBnsiemMasl 3akOHOMEPHOCTb Ha  YPOBHE  HAY4YHOro
npegnonoxeHus. C ogHOMW CTOPOHbI, MeHee MaclTabHbIN MEPHbIN YPOBEHb ObITUS,
ABNAACb HEKONW NepBUYHOM OMOpPHOWN chopmupylolen 6a3on ANA BCAKOro Bbille
yKnaabiBaeMoro BeLHOro0 MEpPHOro YpOBHSl, HeCET B cebe KOHCTPYKTUBHbIE
COGOpHbLIE OCHOBbLI AN NepBUYHON (POPMbl IHEPreTUYEeCKUX peLléTok odyaylero
BelwecTBa Ha npeaenibHO MUHUMMAlbHbIX MUPOOOpPa3yLWMX YPOBHAX (T.e. MeHee
aTOMapHbIX MM BHE BELUHbIX), YXXe 3aknagbiBad 3TUM CamMblM BCE 3aKOHOMEPHOCTU
KayecTBa noseaeHus Oyayulero BellecTBa (MoTeHumana), nog KOTopbiMv B TOM 4Yucrie
paHee ynpoLLEHHO NMOHUMANMCb U NPOSABNsiEMble HEOOBbACHEHHbIE CBOMCTBA rpaBuUTaLIMK,
Kak B MpOLWSIOM MNOHMMAEMOe «OrpaHU4YeHHOe SBfEeHMEe» B3aMMOLEWCTBUS 4epes3

NnpuUTAXEeHne mexay obbekTamm mMaTepun.

C apyrom CTOpOHbI, Ha 6oree BLICOKOM YPOBHE MEPHOM MacLUTabHOCTU, T.€. Ha YPOBHE yXxe
BELLHOro 0OpsbkeHMst OT aToMapHOro, OO Mera YpoBHen oObekToBoro BceneHHoro
MacwTaba, opMUPYIOTCS BMOSIHE KOHKPETHblE (PYHKUMOHAsNbHbIE OPUEHTMPOBAHUA U
NMPOSIBMEHMA CYTU T[PaBUTALMOHHBIX YNPaBnAlWMX BAUsSHUA Ana 6onee CrnoXHOro
CYLLIHOCTHOIO BbIpa)XeHUs1 KaXKgoMy BELLHOMY 00beKkTy MHANBMAYanbHO, HEMNOCPEACTBEHHO
BNUSAS CO CBOEro AOCTUIHYTOrO YPOBHSI Mera-MepHoW MacluTabHOCTM Ha HageneHus
YyHKLUMOHANBbHOrO OPUEHTUPOBAHNSA B aApecC BCEro paHee nepBMYHO ChOPMMNPOBABLLErOCH

ypoBHS1 (06paTHO BMMOTb A0 YPOBHS MEHEE aTOMAapHOro, T.€. HE BELLHOrO).

HacTpoli TakoBo 3aKOHOMEpPHOMU B3aUMHO BCTPEYHOW BNUAKOLWEN FAPMOHUU (OT MUHN
A0 Mera n obpaTHO, KaK noneymTesibCckas ynpaBnsiowas LenecooopasHoCcTb), — 3T0
€CTb Kak Obl OTAenbHOe HarnpaBrfieHMe BOMMOLWAEMOro KOCMOMU3MYecKoro npolecca

UnBUIIN3allMOHHOIoO CoBEPLLUEHCTBOBAHMA NO yrnpaBl1E€HUIO ObiTemM B MacluTabax kak Bcen
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BceneHHoN, Tak 1 oTAENbHBIX €€ 06BHEKTOBLIX KOHCTPYKTOB pa3HOro Macwraba mepHoCTH,
NCKITHOYatoLLLEro Kakyto-nmbo KOHCTPYKTUBHYHO Cly4anHOCTb B CBOEM BELLHOM BOMSIOLLEHUN,
obecrneynBasi rapaHTUPOBaHHY (PYHKLMOHANbHYI0 HY>XXHOCTb U Lienecoobpa3sHoCTb
BCEro SAIBfIEHHOro Ha MeXranakTM4eckoM W rariakTU4ecKOM YpOBHe, 0O YPOBHS BHYTpPU

aTOMapHOro ycTpoeHus (84p0 U 3NeKTPOHbI)!

Mo aton npuumHe BO BceneHHOWM NULLIHErO HMYEro He co3gaBariocb W He cosgaétcs!
MmeHHO B 3TOM BbipaXkaeTCcsi €AUHCTBO KOMMMEeKca rpaBUTALMOHHbIX COCTOSSHUM U
ynpaBnsieMbiX  3aKOHOMepHOCTEeMn ObiTUA Bcero copMMpPOBAHHOIO MU
chopmupyoeroca konumyectBa BewecTBa BceneHHon, sko yactb Bcero Cyuwiero, a
TaKke MPOSIBNEHNSA ynpaBnseMoro KadecTtBa LeNeBOro BELLHOro NoBeAEeHUs ero yepes
ob0bekToBble (huM3nveckne CBONCTBA BeLUECTBA, COOpaHHOrO B (QOPMbl KOHKPETHbIX
B3aMMOAENCTBYOWMNX Ten (BNMOTb A0 MNnaHeTapHbiX OObEKToB M cobopa M3 HUX B

CyGBbEKTbI) Ha BCEX YPOBHAX MEPHON MacluiTabHOCTK BO BeceneHHown.

Monb3yscb nornyeckon LenecoobpasHOCTbO HaLLero TEKYLWEero CyXAEHWUs, a Takke C
NO3nLMI Bbille YKa3aHHOTO MOXHO OOBbSCHUTb (PU3NYECKYIO CYTb YXXEe NPUBBLIYHOIO N HbIHE
4acTo ynoTpebnsaemoro BblpaxeHusi, aBTopom koToporo 6bin H. Koabipes (1980-1983 r.):
«lMpownoe, HacTosiwee n Oyayuwee cywecTBYHOT OAHOBPEMEHHO». PasroBopoB U
CMOPOB BOKPYr 3TOr0 3asdBIEHHON0 MHOro, MOMbITOK NPeanoXuTb PU3NYECKU CMbICIT O
CKa3aHHOM, TOXEe He MEHbLLE, HO B YEM BCE-TakM 3aKNYaeTcs pearnbHbil U3NYEeCKUn
cMbIcn 3asiBreHHoro H. KosbipeBbiM 3TOr0 Hay4yHOro npeanosioXXeHnsi, NPOTUB KOTOPOro B
pasHon ockopbutenbHon ¢bopMe B CBOE BPEMSA BbICTYMNasrilo MHOMO €My Ha3HaYeHHbIX

«OMMNOHEHTOB OT HAy4YHOW N NapTUNHOW OBLLECTBEHHOCTUY.

N3 onbiTa n pesynbtaTtoB nNpsiMoro obLleHns ¢ aBTopoMm, 6bina sicHa COBEPLUEHHO
oYeBMAHAs MpUYMHA 3asIBIEHHONO UMM MPEAnonoXeHus (Hay4yHoro BbiBOAA, aBTOp MO
pa3HOMY 3TO BblAensan U HEOQHOKPATHO MOBTOPSS B pa3Hblix paboTax) ctanu pesynbTaThbl
peanbHbIX aCTPOHOMMYECKUX HabnwaeHun (3amep napameTpoB, MPOBOAUMbBIX B
obcepBaTopum [lynkoBO) MO HEKOTOPbIM 3BE3AHbIM OObEeKkTam, nonyyas pesynbTathbl
Habn4eHM 0 NPUXOLALLMX NOTOKaxX («CUrHanaxy», aBT.) OT HUX U3 ynNpexaarLwmnx To4eK
CBOEro 3BE3QHOr0 MOSIOXKEHUS OTHOCUTENbHO pearnbHO HabrogaeMoro Mx OBUKEHUS.
ATopom (H. Ko3blpeBbiM) Bbinn 06HapyxeH adhdekT paBHO3HAYHbIX pe3ynbTaToB 3aMepoB
NPUXoAsALNMX CO 3BE3[ CUrHaNoOB W3 TeKylero peanbHO HabngaemMoro mnosoXeHus
«UCTOYHMKA HaBNIOOEHUA» U U3NYyYEeHUs M3 TOUKM €ro ynpexgaroLllero nosoxeHus,
KOTOPOro 00beKkT HabnaeHNs eLé He AOCTUr B CBOEM ABMXEHUN. HO 06bsCHEHNe camon

CyTV PU3NKK NpoLiecca OCTarnocb Ha PensiTUBUCTCKOM (pOpMYyNbHOM) YPOBHE aBTOPCKUX
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oObsCHEHMIN, a [pOanee aBTOp MNPOCTO He Yycrnen 3aBepluTb UccreaoBaHue W
COOTBETCTBYHOLLEE NOrnyeckoe obbsAcHeHWe. Ho cMbICn UM MOHMMAEMOro Npu MUYHOM
0BLLEHUN C HUM B HE PENATUBUCTCKOM UCMONHEHUWN CYXXAEHUI, AceH. Tak 4To ocTanock BOT

Takoe Hay4YHOe npeanorioXXeHune.

Ho B 4éM Xe BCE-TaKM WUCTUHHBLIA (PU3NYECKUIA CMbICI 3asiBNEHHOro? YTto BO WUCTUHY
ABMNSETCS CBA3YIOLUMM 3BEHOM MEXAY 3TUM HeonpeaenéHHbIM «MpOoLLAbIM» YU MUUYECKUM
HEBOMMOLWEHHbIM «ByayLwMm» B 3a8BEHHOM Hay4YHOM npegnonoxeHun H. Kosbipesa, Kak
9TO BCE CBA3aHO C NePBbIM KIFOYMKOM MNO3HAHUSA BENUKMX TaH UCTUHbI, 3a8BIEHHbIM Yepe3
mygpocTb Jlao LUn: «Bcé Cywee aBneHo u3 Obitus. A 6biTe n3 HebbITUA» (MyCTb U

HEOOHOKPaTHO HaMu MOBTOPEHO, HO MOME3HO MO JTIOTUKe CYXOeHUs)?

Ana Hayana HeobxoaMmo onpedenuTbCsd € No3vuumn  peanbHoro  MwuposgaHus,
onuparwlenca Ha 6asuc BbllleyKasaHHbIX 3TanoB  AWCKPETHO  BOMIOWaeMblX
KOCMOON3NYECKNX npoLeccos dropmMmnpoBaHua BellecTBa, pasnuyaroLmxcs
nocrnegoBaTesfibHbiIM  M3MEHEHMEM  YPOBHEN MEPHOM MaclwTabHOCTM U YPOBHEN
KOHCTPYKTUBHOIO COBEPLUEHCTBOBAHMSA rapMoHUMM OpPMbl, — YTO €CTb MpPOLLSIOE,

HacTosLee n byayuiee.

Mpownoe ecTtb — nNpeaenbHO MUHUMATbHBI MUPOOBPa3yoLWNA YPOBEHb MHEPLIMOHHBIX
COCTOAHUM 3HEPrnn, y4acTBYHOLIMX B KOCMOU3MYECKOM npolecce ¢opMnpoBaHus
BeLLeCcTBa Ha nNped-aTOMapHOM YPOBHE KOHCTPYKTMBHOIO COBEPLUEHCTBOBAHWUS rapMOHUM
dopmbl. [poLwwnoe — 310 eweé n yknagka KOHCTPYKTUBHOWM nporpamMmMbl 6yayLwimx aencTemm

(dom3nyeckmnx cBOMUCTB) POPMUPYIOLLEMYCH BELLECTBY.

Byaoywee ectb — Mupoobpasylowmin  YpoOBEHb  KOCMOMU3NYECKOro  npouecca
dopmMpoBaHNA BellecTBa OT aToMapHOro Ao Mera u 06onee YypOBHA MeEpHOM
MacLUTaBHOCTM NO KOHCTPYKTUBHOMY COBEPLLEHCTBOBAHMIO rapMOHMK (hopM Ten, 06 BHEKTOB
N CyOBEKTOB M3 HUX, OCYLLECTBNSAIOLMX B3aMMmogencTane mexagy cobon B noHo BceneHHon

B paMKax eé TeKyLlero BonsowaemMoro LMBUInN3aLmoHHOro passuTms.

Mur HacTosLero, Kak CBsA3ytoLLiee 3BEHO NPOLSIoro 1 6yayuiero, — eCTb KOCMOU3NYECKNI
npouecc camoro 6bITnst BewHom Yactn Cyuiero B fIOHO HEBELLHOW €ero YacTu Ha Kaxabli
paccmaTpmBaeMblin COObITUNHBLIM MOMEHT. OH BonmnowaeTcsa Kak oparMeHT MOCTOAHHOIo
NMONeYNTENBCKOrO KOHTPONS B KaXKAbIN NPONCTEKAIOLWNA MOMEHT 13 Byayulero craraemoro
YPOBHSA BELLHOM Mera-mepHon MacwTabHOCTU Hag yXe CBEepLIEHHbIMU AEWCTBUSAMU

(cBepwmBLUMMCS NOBeAEHUEM, NOTEHUMANOM) B NPOLUSIOM COBLITUMHOM TakTe 6bITUA no
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KOHCTPYKTUBHOMY YTIOXEHUIO MHEePLUMOHHBLIX COCTOSIHUI 3HEprui B UX Npea-aToMapHOM
COCTOSIHUM Ha MWHMManbHOM MWUPOOOpa3yloLLEM YPOBHE M nocne ero copmMmpoBaHus,
HenocpeACTBEHHO BNUSst Ha noBedeHue BewHoro Cyllero Yyepes B3aMMOAENCTBNE BCErO

pasHoobpasnsa Ten Bo BCEM nNpenene MEPHOM MaclUTabHOCTW.

CnepoBano 6bl ewgé obpaTuTb HeCKoNbKo ©onee npucTanbHOE BHUMaHWE Ha OAHY
TOHKOCTb, @ UMEHHO: YTO €CTb MONEeYNTENBCKUN KOHTPOSIb OOQHOr0 COCTOSIHUS HEpPrun Hag
APYrM (M KTO KOrO UM Yero KOHTPONUPYeET), Kak No YPOBHIO MEPHOWN MacluTabHOCTH, Tak
N Yepes COCTOSAHNE LMBUIU3aLMOHHOIO KOHCTPYKTMBHOIO COBEPLLEHCTBA rapMOHMKN DOPMBbI
N COBEpPLUEHCTBa B OpraHn3yemMoM ynpasriieMoM MoBeAeHUN BellecTBa (3HepreTuyeckomM

noTeHuuane).

UTo KacaeTcs ypOBHA MEPHOM MacluTabHOCTU, TO KOHTPOSb COBEPLUEHHO OYeBUAEH: BCE
MeHee MacluTabHoe yxe BCTPOEHO B ypoBeHb bBonblero mMacwrtaba u nobble MeHee
MaclTabHble  KOHCTPYKTUBHbIE  3aKOHOMEPHOCTM  6e3yCnoBHO  KOPPEKTUPYHTCS
(noactpamBatoTcs) ypoBHeM Gonee maclwTabHbIM, T.€e. MeHee MacTabHble aBTOMOTOPHO
3aBMcuUMbl OT 6Gonee MacwTabHbIX. Tak Xe M OCODEHHOCTM KOHCTPYKTUBHOIO MeHee
MacLITabHOro YHKUMOHANbHOro HagerneHus no BCEMYy CrekTpy cBoero 6Oyayuiero
noBedeHVst TaKkKe KOPPEKTMPYKTCA  (DYHKUMOHANbHbIM  npoucTekawowmm  Gonee
MaclTabHbIM HageneHnem npu sonnoLeHnn 6oitns Cyliero Bo BCEM BO3MOXHOM OXBaTe
nepapxmm mepHon macltabHocTh (0T 1 40). ATO C OAHOM CTOPOHbI. A C APYroi CTOPOHHLI,
BCskoe 6onee macwrtabHoe, — 3TO eCTb CoBOp M3 KAKOro-TO KONM4yecTBa MeHee
MacLTabHbIX COCTaBNALWMNX, Kaxabli HecyLwnin B cebe onpeaenéHHyo yHKUMOHAamNbHY0
NN KOHCTPYKTUBHYIO NHANBMAYAINbHYH OCOBEHHOCTb, B NIOOOM Criyyae BAUSIOLLYIO HA 3TO
cobopHoe pesynbTupylollee cocTosHMe. BsaumHO  Bnusilowas  pesynbTaTMBHAsA
uenecoobpasHOCTb, Kak ynpasnsaLLias rapMOHUSA, HECOMHEHHO BITUSIET Ha KaXXAOM YpOBHE
MepHON MaclTabHOCTM NO CBOEMY, KaK ynpaBnsLLlee COCTOAHMUE, UCKITIYaloLLEee KaKkne-

nmbo cny4yanHocTw.

Bo Bcen BceneHHoM Ha kaxkgoM YpOBHE MEPHON MacCLUTabHOCTM CYLLLECTBYIOT CBOWN €AUHbIE
ynpaBnsowme 3aKOHOMEPHOCTU AN BOMMOLEHNS B3aMMOLENCTBUSA BELUHbIX Ten, a
cobop TakoBbIX 3aKOHOMEPHOCTEN (Ha BCEX YPOBHSIX MaclTaboB), OPUEHTUPOBAHHBLIX Ha
COXpaHeHMe KOHCTPYKTUBHOMN CTabUNbHOCTM rapMoHUn ¢popMbl U (PyHKLMOHANBLHOM
cTabunbHOCTU noBeadeHUs (NoTeHuMana) — 3TO U eCTb Npouecc rpaBUMTaLMOHHOrO
ynpaBneHus, nposiBNsemMblin cebsa He TONMbKo 4Yepe3 YNpOLWEHHOE BOMNSOLLEHNE
NPUTSKEHWS, T.€. HE TOSMbKO Yepes HEKOE MEXaHNYECKOE CMOXEHME NPUTSDKEHUI Ten apyr

APYroM OT Mpea-aToOMapHOro A0 MeXMfaHeTapHOro YPOBHS, Kak CrOXHO YCTPOEHHbIN
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MaTepuanbHO BOMMOLLIEHHbIA MeXaHU3M B3aWMHbIX TMPUTSDKEHUIA MaKpoTena, a Kak
nporpamMMHbIA MPOLIECC YyMpaBneHust OblTMEM B KaOOM YacTHOM YpPOBHE MepHOW

MacLuTadbHocTu!

B aTom nposiBngeTca M KpoeTcsi UCTUHA, 4TO ecTb Cuctema, kak KocmMomnanyeckmi
npoLecc ynpaBreHns, HENOCPEACTBEHHO CBA3aHHbLIN C rpaBuTaumen. Cuctema 3To ecTb
KOMMJIEKC KOCMO(MM3MYECKUX NpoueccoB YyrpaBfieHUss noBeAeHWEM BelHbIX
OOBLEeKTOB U CYOBLEKTOB 4epe3 rpaBuTauMilo OT npef-aTomapHoro, Ao

MeXnnaHeTapHOro ypoBHA MepPHOM MacLiTabHOCTW.

Mpumepom TOMYy siBnsieTcsa Hawa ConHeyHas CuctemMa BO BCEM CBOEM CrIOXHENWLLEM
KOMMNeKCHOM Habope Kaxkaow nnaHeTbl OTAENbHO U BCEX NTaHET BMECTE CO CBOEN 3Be30M
ConHueM. byaem cuntaTb, 4YTO B 06LMX onpeadeneHnsiX U NOHATUAX Mbl Bblpa3uninch, 4YTo
€CTb rpaBuTaumnsl, Kak KOCMOM3NYeCKnin npouecc. Ho KakoBa e Lesfib TaKkoro CrnoXHoro

npouecca ynpasneHua?

be3 BblpaxeHUsi KaKUX-TO KOHKPEeTHbIX uenen Bcskoe ObiTue Cyliero BO BCeW
BceneHHoM BoNnowaTbCs He MOXET U, COOTBETCTBEHHO, rpaBMUTaLUsA B TOM YUCHe TOXe.
Ham ocTa€tca Bblpa3anTb KOHKPETHble Lenu BonnoweHusa rpaButauun. Llenu

BOMJioweHunsa rpasmtTaum BnoJiHe o4eBMaHbl U OPUEHTUPOBAHbLI Ha:

- coxpaHeHue OpMbl KOHCTPYKTUBHOM CTabUNbHOCTM CCHOOPMUMPOBABLLENOCS
BewecTBa, a TOYHEE Ha COXpaHeHue rapMOHUM OOPMbl IHEPreTUYECKON pPeLUETKM B
YCMOBUSIX OKPY>KatoLLLero NpUHyX4eHUs B MIHTEpecax CoOXpaHeHUst KonuyecTaa 3apsga u ero

napamMeTpoB;

- COXpaHeHne (bYHKuMOHaanOﬁ CTabMNbLHOCTN, KaKk KayecTBa MNOBedEHUs, T.e.
MaKCuMalibHO MpPOoAOJTXUTENIbHOIO COXpaHeHUA OI'IpG,D,GJ'IéHHOI'O YPOBHA NnoTeHuunana, He

Aonyckaa ero UCTo4eHnA HMXe meHee OaornyctmuMoro ypoBHA.

PaHee Hamu yxxe yTBepXXaanoch, YTo obpeTéHHas coBepLleHHas oopmMa KOHCTPYKTUBHOMN
CTabUNbHOCTU, — 3TO COXpaHeHue KornumyectBa CPOPMUPOBAHHOIO BellecTBa
(cobopHoOro 3apsiga no rpaHsM SHEPreTUHECKMX PELLETOK, yaepXmBasi CBOKO ¢hopMy B
CTabunbHOM KOHCTPYKTMBHOM COCTOSIHWMM), obpsiamBLuerocs B (hopme Kakoro-tTo Tena,
NPUHMMAIOLLEro y4yacTMe Kaxabli Ha CBOEM YpPOBHE MepHOW MacwTabHocTn B
onpeaenéHHbIX B3aMMOLENCTBUAX C NHBbIMMN Hecny4YyanHbIMu BapuaHTamm
cthopmmpoBaBLLErocs BeLecTBa (OKOPMITEHHOIO B (OOPMbl KaKMX-TO UHbIX TeM, T.€. B UHOW

rapmMoHun ¢opmbl), Bonnowas Takum obpasom ObiTne Cyliero yepes KOCMoU3N4eckme
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npouecchi LUBUTU3ALMOHHOIO COBEpPLUEHCTBOBAHMS YPOBHSI ynpaensieMoro
B3aMMOeNCTBUSA OAHOMACLUTAOHbIX U pa3sHOMacLUTabHbIX TEN 3a onNpeaenéHHbIn nepuoa

ONeHnd, Kak npouecca CTAaOUNbHOro NCTOYEHUA QHeprmn-BpemMs.

®PyHKUNOHaNbHasA CTabUNbLHOCTbL MOBEAEHUA, — 3TO eCTb COXpaHeHWe Ka4vecTBa
noBeaeHus, T.e. COOOpPHOro nmnoTeHuwana nposiBNEHNs BCEX CNOCOBOHOCTEWN,
XapaKTepU3yoLWmMX IHEPIUIO, KaK TaKoBYHO, ABMSAS HEO6XOANMMO NOTPeObHbIE CNOCOBHOCTU
eé€ (sHeprum) B NpomcxXoadaLnX KOCMOU3NYECKUX npoleccax B3auMOOENCTBUS Ter npu
BonnoweHun 6biTns BewHoro Cyulero (rpaBMTaUMOHHBLIX Mpoueccax ynpaBreHus
noBeAeHUeM Ten NpU UX B3aMMOAEUCTBUU, COXPaHAs UX u3nyeckme CBOWCTBa B

CTabuNbHOM COCTOSIHUN).

B kayecTBe HeKoero Mtora MOXHO BbIpPa3suTbCA TakKMM OOpa3oM: rpaBuUTauUs, Kak
npouecc ynpaBreHMa 4actu ObiTua BewHoro Cyuero, OpUEHTUPOBaAHHbLIN W
BONJOLWaeMbIN Yepe3 KOHCTPYKTUBHY CTaOUNbHOCTbL rapMOHuM (hopMbl BeLLeCTBa,
OpPMEHTUPOBaAHHbLIN CBOEWN LeNbi Ha COXpaHeHue Konu4yectBa 3Heprun Cywiero u
(byHKUMOHaNbHY CTabUNbHOCTb, CKOHLIEHTPUPOBAaHHYHO BO BCex
B3auMOOENCTBUAX Terl Ha coxXpaHeHue KayecTBa (PyHKUMOHaNbHOro noBeAeHus
(noTeHuunana), Bcen Uenbl CBOEro ynpaBJieHUsi OpPUEHTUpPOBaHa Ha yAaepXaHue

CTabunbHbIX COCTOAHUM hu3nyeckmx cBoncTB Bcero MuposaaHus, kak Cucrtemsoi!

C y4yéToM npenniokeHHoro, a Takke MONb3ysACb WHEpPUMEN MNPUHSATOrO HanpaBneHus
CY)XAEHUSI, MOXXHO HaKOHeL-TO 6e3 M3NULLHEro OTBEYEHNs!, HO C YBEPEHHOCTbIO OTBETUTb
Ha BoMpoc: a MoXeT M BooGOlWe ObiTb aHTUrpaBUTaLUA, T.e. BO3MOXEH i
KOCMOMU3NYECKUIA NPOLIECC NPUPOAHOr0 ecTecTBa C NOMHbIM HAaboPOM MPOLIECCOB BCEro
BblLLIEYKa3aHHOIO CO3naaTenbHO MPOUCXOAOSALIEr0, HO C paspyLUMTENbHOW MNPUCTaBKOW
«aHTu», T.e. npotue? O6 aHTUrpaBUTaALUW HAYMHAKT paccykgaTb Kak MpaBuio B TeX
crnyyasix, Korga crankMBalTcsli ¢ (OUM3MYECKUMM MPOLEcCaMy  «HEMOHATOW WU He

0OBbACHEHHOW rpaBUTaLMnNY.

Kak nuHrBuctudeckas TpeHWpoBKa B HaMMCaHUMU MOOAbMU KakUX-TO TEKCTOB OXarlbHOro
Xapakrepa, KOHEYHO MOXeT OblTb, a Kak KOCMOMU3NYECKMI NpoLecc, — NOMHbIA abeypa.
OtBeT cam no cebe yxe CTAHOBUTLCA OYEBUOHBIM, — HET, W B [JanbHenwem
paspylwmTenbHbIX 3abnyxaeHud B 3TOM  BOMpPoOce He [JO/MKHO ObiTb.  Takoro
KocMoccu3nyeckoro npouecca, Kak aHTurpasuTaums, soodLie B NpUpoOaHOM ecTecTBe
cosupatwulero 6biTva Bcero Cyuwero HeT, a BCSKME CYyXXOEHWS O €ro Hamuyumu, Kak o

SIBNEHMMN, HOCSILLLEM YUCTO TEOPETMYECKM OOpaTHbLIN XapakTep, He HOCAWMA ueneBble
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OPUEHTUPbI CO3nAaHUA, a HA0BOPOT, TONBKO paspyLleHne, crieayeT OTHECTU K ANieMeHTam
Heno3HaHHOro B cdepe MNOo3HaHMA O rpaBuTaumn. Bcskve npegnonoxeHunss 06
aHTUrpaBuTaumm, — aTo ObiNM BpEMEHHbIE Hay4dHble 3abnyxaeHus, He Hocdwme B cebe
06BbACHEHNA 1 06OCHOBaHNA NPOLECCOB B3aMMOLENCTBMSA Tef, HOCALWME co3naaTenbHblv
xapakrep. OT0 6onbLle 6biNo NOXOXEe Ha HE UCKMoYaeMyHo BO3MOXHOCTb B Hay4YHOW cpeae
n3-3a HE3HAHNA «BCE U BCerga oTpuuaTb» Ha YPOBHE HE Bbile CKaHOANbHOMo 4AMCKOrO
Kanpusa, T.e. BCE CyOBHEKTUBHO NPOTMBONOCTABMAATb pa3dyMHOMY, Kak cnocob camo3almThbl
OT NPOSIBNIEHNSA CBOEIO e «HE3HaAHUAY, Aa eLé 1 C OTKPbITbIM NPOsiBIieHNEeM COBCTBEHHbIX
HeJOCTaTKOB B CBOEM Xe Hepa3yMeHHOM BOCNUTaHUU. IMEHHO Tak U Ha Takux NpuHUmnax
paboTtaet komuccusa «lMo 6opbbe ¢ rmkeHaykon». Ho He Bygem O «MOPLLMHUCTOMY, Kak

YYJKW cTapomn XopucTku!

[dpyroe pgeno, MOXHO M BPEMEHHO KakMM-TO obpa3om BMeLMBaTbCsA B Npouecc
rPaBUTaALMOHHOIO YMNPaBrsloOWEro BIIMSHUA HA FapMOHWYHbIE COCTOSIHUSA OKpYXatoLen
AENCTBUTENBHOCTU B LIENOM UMW Ha Kakue-TO oTAefNbHble €€ 3fneMeHTbl B cpefe yxe
o6paamBLLEACA TapMOHMM ObITUA NPUPOLHOIO eCTecTBa C KakMMU-TO CBOMMW YaCTHbIMU
uensMn cosmaaTeribHOro UM OCO3HaHHO pa3pylnTeribHOro xapakrepa? KoHe4vHo xe ga!
BoT umMeHHO B 9TOM nnaHe MHOrMe coBpeMeHHble U3NKU-UccnenoBaTenun yxe UMerT
Takon OrpoMHbIN Habop paHee HEOOBACHEHHbLIX NPAKTUYECKUX CryYarHbIX pe3ynbTaToB B
CBOMX 3KCMEPUMEHTAX, CBA3a@HHbIX C MCCrefOBaHMEM BO3MOXHbIX MPUYMH MOSBNEHUSA
OTKNIOHEHWA OT TPagULMOHHO paHee HabnaaemMoro TAroTeHus, HeobbACHAeMOoro
N3MEHEHUs MaccCbl, BPEMEHHO HeynpaBnseMblX COCTOSHWA WHEpLUK, HeyCTOMYUBOro
ABWXEHWS NPU OOUHAKOBbIX YCNOBUAX BO3AENCTBUS Ha NepemMeLLaemMoe Terno 1 npoyee, 4To
HOBbIX MOMCKOB 1 He noTpebyeTca. 3TN XxoTa 6bl CymeTb 0OBLACHUTBL M 3TOro BNOMHe byaet
AOCTaTOMHO AokasaTtenbHOo. Ha ocHoBe Hamu MpednoXeHHOro mnocTynata paHee
HEOOBbSACHEHHbIE TauMHCTBA MOTYT CTaTb MOHATHBIMW N OBBACHAEMbIMU (PU3NYECKUMMU
npoueccamu. AToMy HeobxoAMMO yaenuTb OTAEeNbHOE MUCCredoBaTenbCckoe BHMMaHue, a

HaM HbIHE 3TO €CTb OTBJIe4EeHNE BHE PAaMOK Hallero CyxxxaeHuA.

Mocne npeanoXxeHHOro onpeaeneHusl, YTo ecTb rpaBuTaums, crnefoBano Obl NPeanoXuTb
AOMNOSHAOWME Hay4YHble MOCTynaThbl, SKO MO3auyYHOEe AOMONHEHME, C MOMOLLLI0 KOTOPbIX
MO>HO B NO3HaHMM O rpaBuTauMmn npuaaTb 6onee rnyoGUHHYO NOMHOTY LIENTOCTHOCTU BCEW

KapTuHbI M3 0bLLero NpeacTaBreHnst o Hew.

TakoBoM psa AOMOMHUTENbBHBLIX HayYHbIX MNPEANOSIOKEHUN XOTenocb Obl HavaTb C
HEKOTOpPbIX nccnegoBartenbckmx pesynbtatoB A.M. XaTtbiboBa, KOTOPbI NEPBbIM MblTaNCs

BbICKa3aTb pAn VIHTGpGCHGVILIJVIX I'IpeLl,I'IOJ'IO)KeHVIf/'I, HO K COXaJleHMIO Mo NnpuynHe «yxodaa»
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eMy He yJganocb WX [JoBecTM [0 CTaaum [oKasaTenbHOro uccriegoBaTeribCKoro
3aBeplieHnsi. CoBMeCTHblE HaluM uccrneaoBaHna n obLieHns ¢ HUM Ha 6ase Hay4HOoro
nonpuLla No3BONAT NPEeACTaBUTbL OT UMEHM aBTOpa HEKOTOpbIE U3 HUX. B kayecTBe Takoro
NMPOMEXYTOYHOIO Hay4YHOro AOMOfHEHUs crnepyeT obs3aTenbHO YNOMsSIHYTb €ero uaek o
TOM, 4YTO 6€3 ynpaBnsoLLEro npouecca rpasuTauumn Hannume camoro BelHoro Cyuiero u
ero nocnegytoulero 6oiTna 6biTb HE MOXET BOOOLLE, a 3TO 03Ha4aeT n BceneHHom TO xe!
OTO [ONONHUTENbHOE NPEeAnosioXXeHne aBTOMOTOPHO WUCXOAUT U3 NOMMKU NpeablayLero
Halwero cyxgeHus u He npotusopeunt emy. Nm xe (A.M. XaTblboBbIM) BbICKa3biBariochb
npeanonoXeHne o ToM, YTO BCE NMaHeThbl U CNYTHUKN Hawwen CONHEYHON CUCTEMbI UMEIOT
CBOM TaK HasblBaeMble «CucCTeMbl ynpaBneHus» rpaBUTaALMOHHBIMU YNPaBASOLWNMU
COCTOSIHUSIMW, TIaBHOM OCOOEHHOCTBIO KOTOPbIX SIBMASIETCA MOSiHasi COBMECTUMOCTb C
obLen CTPyKTypon ynpaBnsieMOro rpaBUMTALMOHHOIO COCTOAHMS Ans Bcern Cuctembl (K

npumepy CorHeyHow).

OTO NOMHOCTBLIO COBMAaAaeT C HaAWMMM HayYHbIMUM BbiBO4AMU U npeanonoxeHnamu. bonee
TOro, B pa3BUTUN TAaKOBOrO HAay4YHOro NPeanonoXeHnsa criegyet 0cobo Noa4YEpPKHYTb MbICTIb
O TOM, 4TO Heobxogumo 6Gonee MacwTabHO paccMmaTpmMBaTb KOHCTPYKTUMBHYHO
Hen3bexHocTb TakoBoro CucTeMHOro npouecca YynpaBneHus  rpaBUTALMOHHBIM
COCTOSIHMEM BO Bceln BceneHHon. 3TO KacaeTcsi KOHCTPYKTUBHOMO YpOBHS ntobon apyron
nnaHetapHon Cwuctembl n nobOro MHOrO ranakTM4eckoro ypoBHs. He cnegyet
noaBepraTtbCs HaMBHOW YBEPEHHOCTU B TOM, 4YTO B Kocmoce kyaa 6bl Mbl HU 3axoTenu —
Tyga u nonetenun! A Hac Besfge «KayT», Kyaa BO3MOXHO neTtaTtb, a Kyaa HeT? HamBHOCTb
nMeeT CBOM npenenbl HeyéMHOoro nbonbITCcTBa, a 6e30nacHoOCTb ...7 OrpaHMYeHHOCTb B
NMO3HaHWM YKa3aHHOro BbICTaBUT B Onvkanwem Oyayuwiem Henpeogonumble Gapbepbl No
peanbHOMY OCBOEHUIO UMM He OCBOEHUI0 fdanbHero Kocmoca, HO Nnoka TakoBasi pearibHas
«BapbepHOCTb» eLé He MposBreHa, MOCKONbKY BCE MOMbITKM B OCBOEHUN 3TOrO Camoro
Kocmoca noka ewé npoucxogar B 3oHe Atmocdepbl 3emnm M nog eé

3HepronHdOopMaLMOHHbLIM NONEYNTENBCTBOM (HE AoragbiBasicb 06 aTom)!

He meHee MHTepeCHbIM Hay4YHbIM NPEeANOSIOKEHMEM ABNAETCA U TOT bakT, YTO rpaBuUTaLms
co3gaéTca TONbKO Komnnekcamu kakaow 3eésgHon Cuctembl YnpasneHusi. B npouecce
HakonneHuss maTepuanos no HabnwogeHuto 3a lNynbcapamu, B cpeae acTpOHOMOB 3TO
npeanonoxeHne HadnHaeT obpetatb BCE GONbLUYO M BOMNbLIYIO YBEPEHHOCTb. HeT n He
MOXeT ObITb rpaBuUTaUMM BHE KOHTPOMsS U BE3MEPHOCTM MO €€ BRUSIOLWEN YAAaNEHHOCTH.
«paBUTaUMOHHaAA MOLWHOCTb» (TaKk TMOKa YCNoBHO OyaeM €€ HasbiBaTb) WU

cooTBeTCTBYHKOLWan en BnuaLas yﬂ,aﬂéHHOCTb He npeBbIlWakT BO3SMOXXHOCTHU ynpaBlieHnA
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BCEMM MpoLeccamu, KOTOpble HaAXoOATCA Mo4 KOHTPOSIEM KaXKOoOW KOHKpeTHon Cuctembl
YnpasneHuna nrnaHetapHoro obbekta unm CnuctemHoro cobopHoro 3Bé€3gHoro cybbekra m3
Hux (k npumepy ConHeyHass Cuctema). Tak HasbiBaemasi (YCrOBHO) «KanubpoBka» no
rpaBUTaALMOHHOM MOLLHOCTU ANA Kaxaown 3Be3fbl (Mnn Kaxgoro MHoro dpopmMmupoBaTtens,
reHepupyooLwlero noTokn (OTOHOB M MarHUTHbIX YacTuy, BMNNOTb OO0 ranakTn4ecknx
MacwTaboB), NPON3BOAUTCHA MO OKTaBe MaTEPUUM MArHUTHOW 3HEPruu, YactoTa KOTOPOW
MakcumarnbHa Ans gaHHowu 3B€3aHon Cuctembl unm ranaktndeckon Cuctemsl YnpaBneHus.
FpaBuTauMoHHbIE cuNoOBble NUHMKU (UNU TPYOKM CBA3KU) 3Be3dbl CO CBOUMM
CNYTHMKaMM U NNaHeTaMn «OTKannbpoBaHbI» N0 MakCMMarnbHOW YacToTe reHepupyemMmom
el Matepum MarHUTHom aHeprum [NaBHon Cuctembl YnpaeneHuss (OTHOCUTENBbHO
reHepupytoLlen 3Be3nbl And BCeX MnaHeT 3TOro 4YacTHOro cnyyas 3sésgHon Cucrtembl).
OTOT YacCTHbI crnyyYan u popmMmmpyeT (PYHKLUNOHANbHOE HageneHne 3Besne n e€ 3Bé3gHON
Cucteme! He dyHKkumoHanbHblx, T.e. Cuctem 6e3 uenenonaraHus cBoero 6biTvs, He

ObiBaerT.

[Moka TONMbKO MOXHO KOHCTaTUpOBaTb OTCYTCTBME KaKOro-rimbo yBEPEHHOro Mo3HaHus B
TakoM MHTEpeCHenwWemM BOMpoce, XOTs Obl HA ypPOBHE M B pamkax Halwlen ranaktuku. K
HacTosLLLEMY MOMEHTY OTKPbITO M HabntogaeTcs ¢ 1967 roga Bcero nuwb 700 MNynbcapos
N Bce OOHapyXeHHble W Habngaemble B CTPYKType Hawewn ranaktmku. Ho, Y Bbl,
TEXHUYECKME CpeacTBa HabGnaeHus noka noasam He no3BonsT Oonblero. 9To He
O3Ha4yaeT, 4YTO TaKOBOE MOJIOXKEHWE HabnooeHWA HaBcerga, TEMMbl TEXHUYECKOro U
TEXHOJIOrMYEeCKOro pasBuTUS AOCTAaTOYHO BbICOKME, CKOPO Mbl CMOXeM Ha 6asunce HoBoOW
un3nkn HabnogaTb COBEPLUEHHO WHblE KapTWHbI Grvkanwero Halwero ranakTuyeckoro
OKpYy>XeHus BO BceneHHon, — Mbl cmoxxeM Habnogate cam hakT Hanmyuns KOHCTPYKTUBHbIX
No3nNLNA N3 IHEPreTUYECKMX PELUETOK PasHOro YPOBHSA MEPHOW MacTabHOCTU camoun
ranakTuku, MHOrMMX cocegen u3 3BE€3aHbIX CucTeM, CMOXeEM OOHapyXWUTb CyLLECTBEHHO
bonbluee konu4yecTso NynbcapoB U HE NPU TakOM OrpaHMYeHHOM hopmaTte pUKCUpyemblx
napameTpoB ux paboTtbl n npoyee! A 3TO NpeooCTaBUT BO3MOXHOCTb COBEPLUEHHO MO
WHOMY BoOCMNpuHMUMaTb BceneHHyio. BoT Toraa OencTBUTENbHO BOOYMIO BCKPOETCSH
HEKOPPEKTHOCTb MHOMMX CYyOBbEKTMBHbIX HayYHbIX YTBEPXAEHMA, OCODEHHO KacaloLmxcs
«Teopun OTHOCUTENBHOCTUY JWHLWITENHA, €ro YTBEPXAEHUN OTHOCUTENBHO KaKoro-To
«UCKPUBIMEHNA MNPOCTPAHCTBA-BPEMS» U BCEX MHbIX MM MNPEanoXeHHbIX BEeK Hasag
CyOBbEKTMBHbBIX BblAYMOK, KOTOpble BO3BEAEHbl 40 Cer Mopbl HA «nNbeaecTasni rPaHNUTHOM

TBEPAbIHN OCHOB PENATUBUCTCKOM M3nKkn». Ho He Byaem O rpycTHOM.
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NmetoTca u gpyrme HayuyHble nNpeanonoXxeHus, kotopble BolaBuranucb A.M. XaTbi6oBbIM,
Kacawwmecs Hanuums npeanonaraemoro «KoHyca aBwkeHus 3emnn n ConHeyHoM
Cuctembl B LeNoM», CBOMCTB 3NEKTPUYECKOro 3apsaa, Hannuns 1 CBOMCTB SHEPreTU4ECKom
Kybudeckon peluetkn Kocmoca n HEKOTOpble ApYyrne YacTHble NpeanonoxeHus. Bece oHm
TpeOyloT [ONOMHUTENBHOrO  UCCNEeaoBaTeNbCKOro  YTOYHEHMS,, a camM  pakT  uX
NpeanonoXeHns BblABUrancsd, Kak BO3MOXHbIA BapuaHT Oyaywmx HanpasreHun
nccnepoBaHus, Tpebyowmx HabnwaeHna U gokasaTensbCcTs, U NO 3TOW NPUYMHE Mbl MOKa
He TrOTOBbl K WX OKOHYaTeNbHOMY BbIOBWXKEHUIO 3a aBTopa, $KO €ro HayYHbIX
npeanonoxeHnn. Ha atom pononHgawowyo kapTuHy A.M. XaTbiboBa OTHOCUTENBHO

rpaBuTalnn Mbl NOKa OCTaBUM.

B 06wux yepTax Bblpa3ns NOHATUS O rpaBUTaLMm, ONMPasiCb COBEPLUEHHO HA MHOW YPOBEHb
NMO3HAHUS M MUPOBO33PEHYECKUA HEPENSATUBUCTCKUM 6asnc usnkn, MOXHO Yyxe
npubnmxasch K peanbHOCTU MOAENbHO NpeacTaBnsaTb Ans cebst Ha Bonee npegMeTHOM

YypOBHE, YTO ecTb «[lynbcapy, kak KOHCTPYKT.

«Mynbcap», — 3To KOHCTPYKT B hopMe BHELLHEro 3Bé344aToro TpuaHAaasmMoasagpa, kak
reHepupytollee YCTPOMCTBO MO NPUBEOEHU0 SHEPrMn B  WUX HEUHEPLMOHHOM U
WHEPLMOHHOM COCTOSIHAM K TakoMy rpaBUTALMOHHOMY KOMMJSIEKCHOMY BOMJIOLEHUIO
ynpaBnsiowero BIIUSAAHUSA, MNPU KOTOPOM Ha BCEX BO3MOXHbIX YPOBHSIX MepHON
MaclwTabHOCTM (OPMUPYIOTCA YCNOBUS  PEryNMpPOBaHUs MO  ODpPSKEHUIO MaTepumn
3NEKTPUYECKON N MaTepMM MarHUTHOW SHEPruii B BELLIECTBO, NpuaaBas eMy B NOCNEeACTBUE
KOHKPETHO BblpaXKeHHY (YHKLMOHANbHYH KOHCTPYKTMBHYKO ¢opMmy Ten, NpuMBOAS WX
B3auMoZelncTBMe B ynpaBrsieMoe cocTosiHue bbiTns Cyllero ¢ npea-atoMapHoro Ao mMera-

YPOBHSA MEPHOM MacLuTabHOCTK, BMMOTb 40 KOHCTPYKTUBHbBIX MacwTabos Bcen BceneHHoM.

MoxHo ¢ 6onbwon gone O0OOCHOBAHHOM WMCTUHbI O HEM CKasaTb, YTO B paMKax
MHOrOypOBHEBOW MacLUTabHOW KOHCTPYKTMBHOCTM OH «Be3fecyly u 6e3amepeH», 1 aTum
«Be3ae n BO BCEM» ABNHAeT cebs U CBOM CBONCTBA, U Kak yNpaBnsAoLWNA KOHCTPYKT, U Kak
TEXHOSOrMYEeCKNA NPOAYKT OT AEWCTBMK 3TOrO KOHCTPYKTA, SABMASIOLWUACA CyOCcTaHuuen
3HEepreTMyeckon OAHOBPEMEHHO. JTO HEe eCTb Hekasd HeonpenenéHHasa GbpaBaga un He
pocdaraemas anoaTtMYHOCTb KOH(PECCUOHAanNbHbIX PENIUIMO3HbIX nereHg, a 3To ecCTb

pearnbHOCTb, UCTMHA KOTOPOW, — rpaBUTaLMs, Kak peanbHOCTb 3HepreTuyeckas!

OH xe (kak KOHCTPYKT), €eCTb reHepaTtop YyAepXaHust CTabumbHbIX COCTOSHWUIA
KOHCTPYKTMBHbIM MapameTpaM OpMbl BeLleCTBa Ha BCEX YPOBHSAX WX MepHOW

MaclTabHOCTK, MNPOSIBNEHUS CTaOUMbHLIX MEpPHbIX (U3NYECKUX MapaMeTpoB Ans
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«KONnM4yecTBa» BeLLeCTBa NO Mepe UCTOYEHUS CBOEro YNpaBrisitoOWEro COCTOSAHUA (T.e.
ONEHNs 3Heprum-BpeMs) M KadectBa ero noBefeHust (MUHUMAaNbHO He CHWMXaeMoro
YPOBHA MOTeHuuana) Ans MHEPLMOHHbIX COCTOSIHUM €ero 3Heprun (mMaTepuanbHbiX,
BELLHbIX) B OKPYXalwLWeM U OoCAraemMoM C NMOMOLLbIO B TOM YMCMEe M C MOMOLLbIO €ro
NpOCTPaHCTBE-BPEMS, B MNOCTPOEHUM KOTOPOro TakkKe y4yacTHa W rpaBuTauus, Kak
KOCMOMU3NYECKMI NPOoLECC OblTUS JHeprnn. ATo Ans ypoBHs CUCTEM ranakTUYecKux,
3BE3OHbIX (DOPMUPOBAHUN M MeHee, BKMYasi ypOBEHb MNpea-aTOMapHOro TBOPELKOro

mMacLuTaoa.

Y Hac ocTanucb He OXBa4e€HHbIE HALIMM BHUMAHMEM Ype3BblHYaiHO BaXKHble U HEBEOOMbIE
Hayke BOMpPOChI, CBA3aHHbIE C PYHKLUMSIMU IHEPrum-BpemMsi U aHeprun-mHcpopmaumum, nx
MaTepuarnbHble HOCUTENM, KaK BaXKHbIN dparMeHT 3HepreTnyeckon cybectaHumMm n Kakoe
OTHOLWIEHMe 3TU JHepreTuyeckue cyo6bCcTaHUMM UMEKT K rpaBuTaumm, a
cnepoBaTtenbHO U K lNMynbcapam? BoT yXX HEOXMAaHHbIN MHOPMALMOHHBIA NOBOPOT Ha
nonpuLle No3HaHus, Aaxe ANs Hayku Ha atane maTtepuanuctmyeckoro ngeanmama! U ator
NOBOPOT Mbl AefNaem NoLaroBo, Afsl Havana, T.e. Ha NepBOM Llare ¢ BblABUraemMoro Hamu

cnenywoulero Hay4yHoro npennonoXxeHund, a MMeHHO 4YTO €CTb dHepPrusa-BpemMs.

«OHeprus—BpemMsa», — 3TO UeHTpoobpasylwaa aHepretTuyeckasa  cybcTtaHums
NepBOPOAHOrO OBPSKEHUSI ranakTMYeCKOro YPOBHS M XapakTepa, Bblpa)keHHas CBOEen
ynpasnswowen QyHKumMen un ObITeM 4Yepe3 OeNCTBUS NPOrpaMMHO-NpoayLMpyeMbIX
NMOTOKOB KOHKPETHOr0 MaTepuanbHOro HOCUTENS MaTepuyM  MarHUTHOW  QHEeprum,
reHepMpOBaAHHOWN KOHCTPYKTUBHBLIMU LLEHTPOOBPpa3yoLWwmMm afieMeHTaM CaMon ranakTuKu.
OHa dopmMmupyeT nporpamMHOe CTPOro uaeHTuduumMpyemoe B3auvmodencTsne Ten B
NPOCTPaAHCTBE-BPEMS KAXXOO0W ranakTukm OTAENbHO (KOMMMEKCHoe noBeaeHne 06BHEKTOB U
COBOPHbIX CYyOBHEKTOB, Kak €ANHO ranakTM4yecknin NoTeHumMarn) Bo BCcex npeaenax eé mepHom
MacwTabHocTh (0T Npea-aToMapHOro 4O 3BE3AHO-MIaHETapHOro YPOBHSA) B MHTEpPEcax U
pamKax peanusaumm uenen eé LMBUMM3aLMOHHOIO pasBUTUS, Kak COBOpHOro cybbekTa
BceneHHon n nog EE ynpasneHvem. To eCTb Yy KaXOoOW ranakTmMkn eCcTb CBOSI «3Heprus-
Bpemsi», ©OanaHcmpoBaHO M QYHKUMOHaANbHO  ynpaensemass BcenenHon! Y

MeXXranakTuyeckmx cobopHbIX OpMUPOBaAHUIA CBOS «3HEPTUSA-BPEMSIY.

Ho 4TO xe eCcTb MaTepmnanbHbIX HOCUTENb TAKOBOW 3HEPreTM4YeCKon cybcTaHumm, ecnm
OHa («3Heprus-Bpems») TakoBasi €CTb BOObLE? DTO ye KacaeTcs YPOBHS MO3HAHUA Ha
6ase maTepuanucTmyeckoro ngeanuama. Hocurenem marepum aHeprum-BpemMs ectb Ta
4YacTb MaTepuUm MarHMTHOWM 3HePrnmn (reHepMpyeMoro NOToKa MarHUTHbIX YacTuL, UMEHOLLNX

cBOW cneundmryeckme napameTpbl U XapakTEPUCTUKU AN KaXAoW ranakTuku oTAenbHO),
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KOoTOpasi NeEPBMYHO FreHepMpyeTCHa TOMbKO LeHTpoobpasyowmmn MNMynbcapamu — sgpamm
ranakTuk B KagoM ranaktu4yeckoM COOOpPHOM KOHCTPYKTMBHOM CyObekTe OTAEeNbHO.
YpoBEHb e MepHbIMX MaclTabamm 3BE3aHbIX CuCTEM reHepupoBaTb MaTeputo
MarHUTHOM 3HEPrMM CamMoCTOATENbHO MOXEeT OONbLIMHCTBO 3BE34 (€cnu no CcBOeMy
yHKUMOHANBHOMY HaZeneHno NporpaMMHO NpeaonpenenieHo TakoBbiM) U TONMbKO ANd
cBoen 3Bé3gHon Cnctembl 06beKToB. HO reHeprpoBaTb MarHMTHbIE YacTULbl U NMOTOKK U3
HUX, C NapamMeTpamMu Kak HOCUTENN IHEPreTUY4ecKom CyOCTaHLMN IHEPrun-BpeMs, HU
ofiHa 3Bé3aHas reHepupyrowaa Cucrema He moxeT. Bce 3B€3bl 3B€3aHbIX CUCTEM BCEX
ranakTuK reHepupytoT TONMbKO MOTOKU MarHUTHbIX YacTu, hOPMUPYHOLLNX CBOEKD OCHOBOKO

3HepreTrMyeckyo cybctaHumnio AHeprua-nHdopmaums.

To ecTb N0 HawemMy Hay4YHOMY NPEAMNOSNOXKEHNIO BbIXOAUT TaK, YTO HOCUTENEM «IHEeprum-
BpemMs» eCTb MaTepusi MarHUTHOW 3HEepPruun, reHepupoBaHHasa LEeHTPoobpa3syroLwmm
«SlapoM ranakTukuy», OHO Xe eCTb M0 HeHay4yHOMy onpefeneHuio ko «4épHas [Odbipa»
aToun ranaktnkn? [a nmeHHo Tak! TonbKko 3TO He Hekasa HeonpeaenéHHas YeépHasn ablpa, a
3TO €eCTb COBEpPLUEHHO KOHKPETHbIN CBETIbIA KOHCTPYKTMBHbIN 0ObekT BceneHHon
ranakTMyeckoro LeHTpoobpasylowero YpPOBHA MEPHOW MaclwTabHOCTW, urparoLwmmn
KOHCTPYKTUBHYIO ~ NPOrpamMMHO-3aalollyro  ynpaBnsawwyo  QyHKUMIO NS BCex
B3aMMOOENCTBYIOLNX OOBEKTOB CBOEMN ranakTUku U BO3MOXHbBIX MHOMMX UHbIX OANHOYHbIX
OOBHEKTOB, CBA3AHHbIX C HUM MO CBOEMY (YHKLUMOHANBHOMY WAEHTUULMPOBAHHOMY

Ha[EeNeHNo 3a ero KOHCTPYKTUBHBIMU (rEOMETPUYECKMMM) Npeaenamu.

A 4yeMm xe OHU (reHepupyemble MaTepum MarHUTHOM SHEPrun, HOCUTENU KOTOPOW eCTb
MarHUTHble 4YacTuubl 3BE3OHOM W ranakTU4ecKoW reHepauuu, pasfuyeHHble YPOBHEM
MEpPHON MacLTabHOCTN) NPUHUUNNANBHO OTNMYATCA APYr OT Apyra, Kak KOHCTPYKTUBHO,

Tak HanpaBneHNnem 1 ypoBHeM QYyHKLIMOHANbHOIoO HaaeneHmsa?

CTeneHb KOHCTPYKTUBHOIO coBepLueHcTBa Yy [NynbcapoB ANgA ranakTuyeckoro u 3Bé3gHOro
YPOBHSA MEPHOW MacLUTabHOCTM He oTnn4YaeTcs Apyr OT Apyra. PasnuyeHna mexay HUuMu
NPOSBIAIOTCSA B PE3YNbTUPYIOLLEN TEXHOMNOMMN reHepaummn, KannbpoBaHHOM NO NCXOASLLEN
OKTaBe MaTepun MarHUTHOM SHEPrUKU: Ha ranakTM4eckoM KannbpyeTcs OauH YpOBEHb Ans
BCeX O0OBbEKTOB M 3BE3QHbIX CUCTEM AAHHOW KOHKPETHOW ranakTukm, a Ha CuCcTeMHOM
3BE3QHOM YpPOBHE KanubpyeTcs CTpPOro MAEHTUMUUUPOBAHHBLIA MOTOK CBOUM YPOBHEM
MEpHON MacLluTabHOCTK, CO CBOEW MOLLHOCTbIO U COOTBETCTBYIOLUM YPOBHEM OXBATHOIO
oKpomneHus (macwTabHoW [OCAraeMoCTM W BbIPaXEHHbIMW  CBOMMM  OCOBEHHbIMU
XapakTepuctmkamn v napameTtpamu), PYHKUMOHANIbHO OPUEHTUPOBAHHOIO KakK 3Heprus-

VIHC*)OpMaLI,VIFI N TOJIbKO OJ14 CBOEro KOHCTPYKTUBHOIO 3BE€34HOro 06BHEKTOBOIO YINOXEHNA,
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KacatoLlerocs QyHKUMOHANbHOrO YynpaBnsoWero BO34ENCTBUA B OCHOBHOM Ha Bce
KOCMOIM3NYECKME MPOLIECCHI, CBSI3aHHble C (POPMUPOBAHMEM BELLECTBA KOHKPETHOM
3Bé3gHon Cuctembl U BCEro Kommnrekca B3auMoaencTBmusa Ten MMEHHO B 3TOW 3BE3OHOMN

Cucteme.

Uncto B KayecTBe npumepa u3 peanbHOW MpPakTUKM 3aMepoB W HabnwogeHun 3a
o6HapyxeHHbIMYU [ynbcapamu, NPOBOANUMBbIMK aCTpOHOMamMu Mupa 3a nocnegHue 30 — 40
neT, MOXHO NpPUBECTU criegylowime pesynbTaTbl Ny6NUYHbIX M3MepeHui. Bce HblHe
N3BECTHble W Habnwgaemble [lynbcapbl ABNANTCS reHepaTopaMu YPOBHS TONbKO
3BE3AHbIX CUCTeM M HaxodATCs B HalleW ranaktuke. Y Kaxgoro oOHapy>XeHHOro
MNMynbcapa cson nepuopn nynbcaumi. OH oxBaTbiBaeT Auana3oH oT 640 umn./ cek., fo
OOHOro MMnynbca Kaxable 5 cekyHa. CnegyeT OTMETUTb BaXKHYHO AeTanb, — noka eLle
y4éHbiM Bcero Mupa He ygaéTtcsa opraHu3oBaTb HabnogeHue u npoBoauTb Kakue nmbo
ouKCMpoBaHHbIE pe3ynbTaTbhl 3aMepoB OTHOCUTESNLHO [lynbcapoB LEeHTpoobpasyroLero

ranakTn4ecKkoro ypoBHA, BKITHOYaA N Hally rariaktuky.

Ana MNynbcapoB ranakTMyeckoro ypoBHS XapakTepHa COBEpLUEHHO MHaa reHepupytowas
0COBEHHOCTb, — OAHOBPEMEHHAas reHepaumsa oT ABYX Unv Tpéx nepuogax nynscauuun (y
OTAEernbHbIX ranakTuk), A0 BOCbMW nepuogoB nynbcaumin (!) T.e. BbICOKOYACTOTHOM
UMnNynbCHOM AnanasoHe (npumepHo oT 1300 u cywecTBeHHO 6onee umn./cek. Ham noka
HeBegoMa (YHKLMOHANbHAA MPUYMHHOCTb TaKOBOrO pasfnuyeHusl), HU3KOYaCTOTHOM
UMNYNbCHOM Auanas3oHe M (PUKCUPOBAHHOM MMMYIIbCHOM Auana3oHe (OAUH UMNYIbC
kaxable 18, 36 unu 54 cek.). Ecnu roBopuTtb 0 PUKCUMPOBAHHOM MMMYJIbCHOM AMana3oHe,
TO BO3HMKaeT BeCbMa «CTpaHHOE CcoBnageHue» C KOSIMYEeCTBOM OCen CUMMETPUMN,
KONIMYECTBOM PYMOBOB M MHbIX UHTEPECHbIX COBMaAeHUn ¢ obHapyXeHHbIMK (B ByayLuem)
BPEMEHHbIMW MHTEepBanamu, KacarwwMMnca OAHOBPEMEHHO W KOHCTPYKUUU WMCTUHHOrO
npocTpaHcTBa-BpemMs (yauMBUTENbHbLIM (EHOMEH, KOTOpbIn B Onuxkanwem 6yaywiem
BCTAHET Ha YPOBEHb CepbE3HEeNLLEeN 3aragkm Unu otragki ansa ydéHolx mupa!). Pasragku
aTOro peHomeHa kporTcs B «k KOHCTpyKTUBHOM Teopumn Beerox», a B YacTHOCTU B KOHCTPyKTe
camoro Nynbcapa n TexHonormm ero paboTbl. PUKCUPOBAHHBLIN UMMYTbCHBIN AXana3oH Kak
Obl 3a4aéT nporpamMHyk0 LWABMOHHOCTL TakTOM CBOEro BOMSOWEHUS U HE TOJSIbKO
napameTpam npu ¢GoOpMUpoBaHMM UK NOJLEPXKaHMM  YCTOWYMBOW  CTABMMBbHOCTU
NPOCTPAHCTBY-BPEMSl, HO YeMy-TO M €eWwé€ HaM HeBeAOMOMY [MoKa, HO 4emy?

MNpeacraBnsaeTcs, YTO 4OCTAaTOYHO CKOPO 9TO CTAHET U3BECTHO!

NMoMUMO O4HOBPEMEHHOW reHepaLmn B HECKOMbKMX nepuogax nynbcaumu, ans Mynscapos

LieHTPoOOpa3yoLLIero ranakTMYeckoro YpPOBHS XapakKTepHO ellé OAHO O4YeHb BaXkHoe

128



Makos B.B. «KoHcTpykTusHas Teopusi Bcero». BTOPOW OMYBJTIMKOBAHHbLIN ®PATMEHT.

yHKUMOHANbHOE HageneHne B paMKax CBOEW ranaktuki, — YTUNU3auMOHHas
nepepaboTka BelWHbIX Tesl MfIaHeTapHOro YPOBHA MEpPHOW MacwTabHOCTH,
oTpaboTaBLIMX CBOE (YHKLUMOHANbHOE MIiaHeTapHOe BeLHOe HageneHue, T.e.
BbipaboTaBLUMX CBOM pecypc OyHKLUMOHANbHOro 6bIBLIErO NpegHasHavyeHns n oTbpeamnx

CMEpLLUHOE CBOE COCTOSAHME.

®yHKLMOHanNbHOe HageneHue MNMynbcapoB LEHTPOOOPa3yOLLEro ranakTM4eckoro YpoBHs 40
cel Nopbl HAXOAUTCHA Ha YPOBHE MUCTUYECKUX NPEeACTaBreHni 1 Bnepén B NO3HaAHUN NokKa
3TOT BOMPOC Yy Hayku He npoasuraetca. MmeHHo [lynbcap, Kak ranaktuyeckoe
ueHTpoobpasytoLlee sapo («HépHada ranaktnyeckasa aolpay) No pesdynbtatam HabnwgeHus
N CyOBEKTMBHOIO MHEHWS MHOIMMX COBPEMEHHBIX aCTPOHOMOB, npegpacrnonaraeT Takum
YpPOBHEM ”N «HABGOpPOM» U3NYECKMX CBOWCTB MO «BTArMBAHMIO» MfaHETapHbIX Ten
ranakTuku B CBOE JIOHO U (PU3NYECKOMY MCHE3HOBEHUIO MX B MOCMEACTBME 3TOrO, YTO
CNOXWNOCb HE Hay4yHOe MUCTUYeckoe npeactaBrieHne o6 3ToM npouecce, Kak HeKoem
«3roBeLem ABMIEHUN» HeynpaBnseMoro paspyLUMTENbHOro Xxapakrepa B
MHOroBapuMaHTHOM aHTacTU4YECKOM XaHpe: OT nepexoga BTArMBaeMbiX MMaHeT WU
nnaHeTapHbiXx OOBLEKTOB B KaKMe-TO «3a3epkarnbHble BceneHHble», OO0 mnpoCcToro
«MOXMpaHna» noapsig nraHeTapHblX Ten Bcen BceneHnHon! A Ha camom gene npouecc
YyTUNIN3aLMOHHON nepepadboTKU, — 3TO eCTb co3uaaTesibHbIi KOCMOU3NYEeCKUn
YAUBUTENbHbIN Npouecc, NockomnbKy y BceneHHom HMkakmnx otxoaos B 6biTne EE Cyuiero
He 6bINo 1 He BygeT, a Takke M NUWHero Hudero Et e He BonnowaeTcs, T.e. BCE, YTO
PYHKUMOHANbHO BblpaboTaHO 1 06peno COCTOAHNE CMEPLUHOCTU, MOANEXUT yTUIn3aumm
(He BCE& nogpsa noxupaetrcs «YE€pHoW Ablpony») C nocneaywmmM npUMeEHeEHNEM
nony4YyaemMoro KOHKpPeTHOro npoaykra nepepaboTku ons nocrneayowmx LenecoodbpasHblx
co3vaaTtenbHbIX MNpPOLEeCccOB HOBOro ¢opmmpoBaHus 6bitua Cyulero, Kak npouecca

HenpepbIBHOMO (a He Be4HOoro)!

B noruke TekyLiero cyxaeHnsa B 04eHb NOBEPXHOCTHBIX YepTax MOXHO KOCHYTbCS npoLecca
yTUNu3aumm BellecTBa M TOMbKO NUWb B LENSX CHATUS HEKOW MUCTMYECKOW Byanw,
npugasasi aTOMy SIBfieHUIO on3myeckoe 0asnMcHoe MOHATUNHOE OcHoBaHue. Kakme Buapbl
«YTUNU3aLMOHHOMY Npoaykumn Bblgaét [lynbcap B obwux yeptax? CnegyeT yyecTb
OCOBEHHOCTb W BO3MOXHOCTM  OCYLLUECTBASIEMOW WM  yTUNM3auuMM  BeLLeCTBa,
oTpaboTaBLLEero CBOE (YHKUMOHANbHOE HadefNeHue Ha nnaHeTapHOM U MHOM YpPOBHE
MepHon MacwTabHocTn. OHa He cBs3aHa C HaWWUMW YMPOLUEHHBIMU NPeaCcTaBeHUSMU
Kakoro-To npouecca MexaHU4eckon nepepadoTKn, pasdeneHns Ha Kakume-TO 4acTy,

pasnNMYyHOro  MacwTabHOro  (OPaKUMOHHOTO  pasMeribMeHUss M MOCNedyloLLero
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BbICOKOTEMMEPATYPHOIo UMY XMMUYECKOro BO3AENCTBUA (C NPUMEHEHNEM OKUCNUTENEN) B
Lensx paspylweHuss WM Kakoro-To nocrnegyrowero npouecca W3MEHEeHUW Ha
MOJSIEKYNAPHOM WX aTOMapHOM YPOBHE, Kak 3TO MbITAlOTCA foAM NpeacTaBnsaTb U

BonnouwaTtb B CBOMX HbIHELLUHUX pa3pyLUUTESIbHbIX 3EMHbIX TEXHOJTOTNAX.

Y BceneHHoM Ha ranakTtM4eckoM YpOBHe CcoBeplUeHHO WHade! B [lynbcapax Becb
YTUNN3AUMOHHBIA MNPOLECC CBA3aH C «KOHCTPYKTMBHOM nepepaboTKom» Mo NpUHUMMY
«pa3bopKknM» CIOXHOM KOHCTPYKUMWM BellecTBa Ha 6onee ynpowéHHble ero ¢opMbl C
pasnUYHOM CTEeNeHbld KOHCTPYKTUMBHOIO YMPOLWEHUs [0 Kakoro-to ornpeaenéHHoro
NnoaTanHoOro 3adaHHOro YpPOBHSA, BMfOTb A0 MUHUMAaNbHO HeOerMMbIX KOHCTPYKTUBHbIX
dopm B UTOre Ana MeHbLUen YacTn nepepabartbiBaembix Ten. B npouecce «KOHCTPYKTUBHOM
pa3bopkn» BeLLeCcTBO pasbupaeTcsa gaxe u 40 YPOBHA (POTOHOB M MarHUTHbIX YacTul, 40
3a[laHHbIX pa3HbIX KOHCTPYKTUBHBLIX POPM: AoA3KasApanbHbIX KyOOB U3 MarHUTHbIX YacTu,
pofekasgpanbHbIX TETPasgpoB U3 POTOHOB N MarHUTHbIX YacTUL, OTAENBHO U T.4. A aanee
C 3TOr0 KOHCTPYKTMBHOIO YPOBHA BOMSIOLAETCA npouecc nepedopMMpoBaHNS B HOBbIE
KOHCTPYKTUBHblE  (OOHOBMEHHbIE) OPMbI:  HaynMHaA OT  KOHCTPYKTUBHBIX  GOOpPM,
obecneunBaroLLmMx OOpsIKEHNE 3JHEpPrui B (POTOHbI M MarHUTHblE YacTuLbl Ha YPOBHE
BELLleCTBa, [Ad9Kaakcmasgpbl W cobopbl  (MOTOKM) M3  HUX Ana  POPMUPOBaHUS
crneumanm3MpoBaHHbIX MarHUTHbIX YacTul, W MHOroe, MHoOroe Jpyroe. YTunusauus
BELLeCTBa B KOHCTPYKTMBHbIX (popmax nnaHeTapHOM MepHOM MaclwTtabHoCTM — 3TO
OTAENbHOE CriOXHeWWee HayyHoe HanpasrfieHve Ans acTpoHOMUM U (PU3MKOB B

onwxanwem byaywem.

Haxe xota 6bl npu BHewHeM HabnwogeHun 3a [lynbcapamu ranakTMyeckoro
LeHTpoobpasyloLlero ypoBHa Heobxoaumo ans cebs npeactaBnsaTb crnefyollee: sipkoe
ncxogsuiee B NPOTUBOMOSIOXKHbLIE CTOPOHbl CBEYEHME [OBYX YETKO BblPaXXEHHbIX
KOHYCOOOpasHbIX nyyen — 3TO Mcxogslme noTokn hOTOHOB Pas3HOro KOHCTPYKTMBHOMO U
KOCMOM3NYECKOrO YPOBHA UM COOTBETCTBYIOLLErO Pa3fIMYEHHOro yHKLMOHANbHOro
hopmMMpoBaHNS; UKCUPYEMOE «3BYKOBOE COMPOBOXAEHME» paboTbl [MynbcapoB 3TO TOXE
NMOTOKM (POTOHOB, OTNMYAKOLLMECHA pPa3HbIMKM YacTOTHbIMA M OCOOEHHO CKOPOCTHbLIMU
XapakTepucTMkamm (3ByKM 3TO NOCNEACTBMS UCXOASILMX CKOPOCTHbIX XapaKTepUCTUK
POTOHOB) C COOTBETCTBYHOLMUMM pasUYEeHns MU MO  (PYHKLMOHANbHOMY HaLeneHuto
ranakTM4eckoro, MeXranakTuyeckoro cobopHOro unmM MHOro xapakrtepa. TopowuagarnbHoe
KONbLIO — 3TO MarHUTHbIE YaCTULbl U 3NIEMEHTbI Pa3MyHbIX CO60POB 13 HNX Habngaemoro
N He HabngaemMoro ypoBHS MEpPHOM MacLTabHOCTKN, TOPOOOpPa3HbIM CROXHbLIM NMOTOKOM

pacxogdlmecda Ha BlindAlowne yﬂ,aﬂéHHOCTM B paMKax ynpaselidalowmnx rpaBUTaluNOHHbIX
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npoLeccoB, BNUSAIOLWNX HA HOBble NnpoLecchbl OpMUPOBAHNA BeLLeCcTBa U NOBEAEHUS Ten
13 Hero. lNynbcap gaxe BHELUHe BbIrMAaUT, Kak OrpOMHas CRoXXHenwWwas MallnHa, XunByLuas
CBOEW co3nparollen XU3Hbi, HO B COKPbITOW KOHCTPYKTUBHOW dhopme! Mbl e moxem
Habnogatb TOMbKO  BHEWHWWA  YMO3pUTENbHbIM  3pdekT OT NOoCneacTBui  ero

beHKLI,VIOHI/IpOBaHI/IF!, BHeLUHEe I'Ipeﬂ,CTaBJ'IﬂeMbIVI KakK 3/ioBellan YepHad ablipa.

Kak HblHEeLWHne acTPOHOMbI MOHMMAKOT U BOCMPUHMMAIOT, YTO €CTb Habnogaemble UMmu
Mynbcapbl X0TA Gbl 3BE3AHONO YPOBHS reHepaummn? s HUX amo rnoka acmpoHOMUYECKUL
npakmu4yecku He uccriedoeaHHbIl  06bEeKm, ucryckarowuli  MOWHbIE  CmMpPo20
nepuoduyeckue UMIY/bCbl KaKO20-MO 3/1eKMpPOoMa2HUMmMHo20 U3/y4eHuUsi 8 OCHOBHOM 8
cnabo ynaenusaemomMm Habrodamernsamu paduoduana3oHe. [lepsoe U 4pesBblHANHO

BaXKHOe 3abnyxaeHvne HabnogaTenen — OTHOCUTENBHO «paduoduana3oHa 8 OCHOBHOM»!

HeBMHHOCTbL 3TUX HabnoagaTenen B TOM, 4TO OCHOBHOW MaccmB ucnyckaemoro llynscapamm
NnoTOKa YacTul — B AeMCTBUTENIbHOCTU 3TO MarHUTHbIE YacTULbI, KOTOPblE KaKUMU-TO
HbIHELUHUMUW U3MepUTENbHbIMU Npubopamn HabngaTenu yrnoBuTb HE MOTYT, @ MOTYT OHU
BCEro nuvb UKCUpoBaTb B TaK MMU HasbiBaeMOM «paduoduaria3oHe» W TOSbKO
HecyLLeCTBEHHO Maryto YacTb peanbHOro NnoToka ooToHOB (He COBCEM pa3obpaBLUUCh, YTO
OHU B peanbHOCTU PUKCUPYIOT), MOCKONbKY MMEHHO 3TOT YaCTOTHbIM «pagnoamanasoH» U
€CTb Ype3Bbl4alNHO Marnasi YacTb ucxogsuwero oToHHOro notoka n He 6onee. Hukakoro
3/IeKmpPOMa2HUMHO20 U3J1yYeHUs He CyLLeCTBYeT, NMOCKOSIbKY B WCTMHHOW npupoae
(dbn3mnke NpUpoaHOro ecTecTsa) He CyLleCcTByeT TaKOBOro 3MEKTPOMAarHUTHOrO HOCUTENS,
Kak TakoBoro Boobule (a cywecmsyem omoOeribHO HOocumeslb Ma2HUmMHouU mMamepuu u
Hocumersb 3riekmpudyeckod mamepuu, U amo Ooka3aHo ewé A. JlyduHbiM 8 meopuu
CucmemHoU Du3UKU). «neKmpoMazHUmHoe u3jly4eHue» TeopeTUYEeCKU «CyLLecTBYyeT»
TONbKO, KaK WCKYCCTBEHHO BblAyMaHHbIA MNpPOLEcC B PensaTUBUCTCKOM (hopmynbHON)
dusmke B 6nygHbIX MOAENAX U LENSX Mx aBTOpoB. MIMEHHO MO 3TOW NMPUYMHE OCHOBHOW
NOTOK reHepupyemMon mMaTepum MarHUTHOM 3Hepruu, peanbHO UCnyckaembld 3BE3AHLIMU
[Mynbcapamu Halwewn ranakTuku, Hayka YrnoBWUTb HEe MOXeT, a MOo3ToMy [enaeT CBOu
«CYObEeKTUBHbIE BbIBOAbI», C ICTUHHOW pearnbHOCTbIO HUKaK He CBA3aHHble. Ho He Byaem
OTBNEKaTbCsd Ha WX HblHEWHWE pPensaTMBUCTCKME 3abnyxaeHus, Bedb Korga-to B
Gnuxanwem Gyayliem Hay4aTca M3MepsTb UMEHHO TO, YTO HEOBXOAMMO M BbIBOAbI Y HUX

6yayT HOCUTb COBEPLUEHHO MHOW YPOBEHb HAYYHOCTU U 06 BLEKTUBHOCTM!

YKasaHHble BbIle «TEeXHUYeCcKMe» pasnuyuns no reHepupyrLlwmMM BO3MOXHOCTAM
[MynbcapoB 3BE3OHOMO M ranakTU4eCKOro ypoBHSA MEPHOM MacluTabHOCTM POPMUPYIOT U

COOTBETCTBYOLWME pa3nmyna no (*)yHKLI,VIOHaJ'IbHOMy HageneHno npon3BogmMMmbiM NMA
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HOCUTENAM MaTepuu MarHUTHOW 3HEeprun. YpoBeHb 3BE3QHOr0 reHepmpoBaHNA Ha CBOEM
BbiCLIEM PYHKLMOHANBHOM YPOBHE MOXET y4acTBOBaTb B OCHOBHOM TOJSILKO B npoueccax
¢hopmMupoBaHuA BewecTBa Ha NNaHeTax cBoewn 3Bé3aHoU Cucrtembl ¢ 06a3aTenNbHbIM
COBMECTHbIM W OAHOBPEMEHHbLIM Yy4yacTueM B 3TOM [Mpouecce 4YacTu Martepum
MarHUTHOW 3Hepruu, reHepupyemMomn n Joxoasien Ao HAX C ranakTUYeCcKoro ypoBHS.
OTO ecTb Npegen nx COOTBETCTBYHOLLErO 3BE3AHOMNO LMBUNN3ALMOHHOIO COBEPLLEHCTBA BO

B3aMMOLENCTBUM C npoueccamm reHepaunmn raflaktTmn4eckoro ypoBH4.

A ObITb HOCUTENEM 3Heprun-BpemMsi, Kak 3HepreTU4ecKom cyocTaHLumm, MOryT TOSbKO
MOTOKM MarHUTHbIX 4acTul, reHepauusi KOTOpbIX CBepllaeTca LeHTpoobpasyrommm
Mynbcapamu-agpamu ranaktuku! B aTom npouecce Toxe He BCE Tak NPOCTO, HO 3TO eCTb
COBEPLUEHHO MHOE HOBOE HanpasrfieHne nccneaoBaHmsa dyayLero n K Hemy NOBEPXHOCTHO
noaxo4auTb HE HYXXHO, HO TEM He MeHee, B AaHHbIA MOMEHT Mbl €ro KOCHEMCSI TONbKO MO
Mepe HeobxoaMmMocTM Ha o06Leob30pHOM ypoBHE noaxoda W cyxaeHud. Mogenb
peanbHOro BOMSOLLEHMSI MOTOKA MarHUTHbIX YacTuhL, B COCTOSIHUE 3HEPrUn-BpeMsi pearnbHa.
[Moka HaMn He n3BecTHa CTeneHb ONacHOCTW, NOMIE3HOCTU U OrpaHNYEHNst OT pe3ynbTaToB

JencTBemnsa TakoBon moaenu!

BoT Tenepb y Hac nosiBnaeTca npeaMmeTHaA U MoaernibHasA ACHOCTb Hallero NoOHMMaHus
OTHOCUTENbHO NPUYMH POPMUPOBAHNSA NMOCTOSIHHBLIX UMM BPEMEHHbBIX MEXranakTtu4eckux
cobopoB pasnuyHoro copmaTta, Macwtaba u ObiTUA, a Takke N ObITUA OTAENbHbIX
ranakTuk (o0gMHoOYeK), KOTopble C APYrMMW He COEAMHSIITCS MO CBOEMY MNPOrpamMmmMHO
BbIPaXXE€HHOMY BPEMEHHOMY MM MOCTOSIHHOMY (PYHKLUMOHANbHOMY HaJeNeHuio n CBOUMM
CTPOro  MAEHTUMUUMPOBAHHLIMW  MapamMeTpaMy COOGCTBEHHOW  «raslakTu4eCcKowm
rpaBuTauuMm», He «CMeLlMBaemon» (HO COBMELLaeMon) C APYrMMU rpaBUTaLMOHHbLIMU
COCTOSIHUSIMU ynpaBneHns B ObiTMe KOCMUYecKnx COoBOpHbIX CyObekToB Bcerga wnm

BPEMEHHO, K NPpUMepYy Ha Nepuoa CBOEro «Co3peBaHus» Ans Yero-nmbo B NocrneayoLLeM.

Uto kacaetca Obitvss Cyuwero Ha ranaktmyeckom ypOBHE MEPHOM MacwTabHOCTWU, TO
cnegyet He 06X0AUTb BHUMaHMEM eLlé OOHY OYeHb BaXKHYK OCOBEHHOCTb B CLieHapusx
ObITUA OAMHOYHBIX FanakTuK: X OANHOYHOE BbiTMe He Ha Bcerga! Y nogen HeT yBepEHHOro
HaKOMMEHHOro onbiTa HabngeHusa 3a npoueccammn GbITUA CyObEKTOB Ha ranakTMyeckom
YpOBHE MepHON MacwTabHOCTN BCneacTBME CBOEro OTHOCUTENBHO HENPOAOIPKUTENBHOMO
COBCTBEHHOro 6bITUSA, HO onNMpasicb Ha doparmMeHTbl NpegocTaBnsAeMon UHcgpopmauum
M3BHE N Ha €€ OCHOBEe BOCMPUHMMAsa OTPbIBKM MNy6nNnMYHO npenoCcTaBnsieMoOn He
OOBACHEHHOW MHGOPMauMM OT pe3ynbTaTtoB HabNIOOEHUN HbIHELWHEN aCTPOHOMUU, C

onpeaenéHHon YBEPEHHOCTLIO (hopmMupyeTcss MoAernbHoe npenCcTaBfieHne  YCIOBHOM
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NCTUHbI O TOM, 4YTO ranakTukm gensAaTcAa Ha YCITOBHO «MYXCKUe» U «XKeHCKue» Tunbl no

cBoeMy (hyHKLMOHANbHOMY HafeneHUIo.

[Mpn 3TOM ranakTUKu «KeHCKOro» Tuna KonmyecTBeHHO npeobnagatoT 1 BOT UMEHHO OHU
n obnagarT Tak HasbiBAeMOW (YHKLMOHANbHOW CMOCOBHOCTBIO CBOEro COOCTBEHHOMO
pasgerneHns Ha Kakve-To onpefenéHHble 4YacTu C Kakoro-to MMWU onpegernsemMoro
XPOHOCOBLITUAHOIO MOMEHTa (OY4EBMAHO C COOLITUAHOIO MOMEHTA «CO3pEeBaHUS» AN
CBOEro pasMHOXEHUSI B TakOBOM (hOPMeE, a He C NMOMOLLIbIO NPaKTUKN «B3PbIBHOIO Aenay).
OTN yauBUTENbHbIE NPOLIECCHI HA TAaKOM Mera-ypoBHE MEpPHOM MaclUuTabHOCTM HamMm MOryT
HaNOMWHATbL aHanornyHble MnpoucxodsLmne npoueccbl U3 cdepbl MeHee MacluTabHou
npakTukn 6bITUSE NPUPOAHOro ecTecTBa Ha 3emne B cdepe rnopbl Unu xxmMBon knetku! B
3TOM Hay4YHOM NPeanosIoXEHNN 4OCTAaTOYHO MHOIO Hay4YHOro OCHOBAHWNA 3asiBNSATb UMEHHO
TakoBOe W pesynbTaTaMu Hay4HbIX NMPOBOAMMBIX UCCREAOBaHUN 3TOT hakT cKopo Oyaet
noaTBepXaéH (No KpavHen Mepe yxe MMeeTcss B 3TOM YacTUyHas YBEPEHHOCTb U

NPUHUMNUANbHBLIA NyTb HAYYHOIO UCCIEA0BaHUS).

N ewé Heobxoanmo obpaTtnTb BHUMAHME Ha OAHY OYEHb BaXKHyH 0COBEHHOCTb B 06LemM
CLeHapum BbITUS OOMHOYHbIX ranakTUK, KacatoLytocst HENOCPEeACTBEHHO HaLLEW ranakTuku,
ycnoBHo obosHayaemon nwoabMu, kak «MneuHbln nyTb». Hawa ranaktvka no cBoemy
YHKUNOHANBHOMY HaOEeNEeHNI0 HE COOTHOCUTCH K «MYXXCKOMY» UIIN «KEHCKOMY» TUMy Mo
CyTU CBOEro OTAEeNbHO wuaeHTuuunpoBaHHoro 6biTna. OHa obnagaeT TpeTbUM
[OCTaTO4YHO peaKMM TUNOM (PyHKLMOHaNbLHOro HageneHus. OT0 CBA3aHO B OCHOBHOM
c obnagaHmemM pyHKLMA NnonevYnTeNIbCKOro «obyyaroLwero u KOHTPONIbLHOro» Xapakrtepa
3a ObITMEM KaKOro-TO KOJIM4eCTBa MHbIX OAMHOYHbIX ranakTUuK, 1, O4EBUOHO, KAKOro-TO
OrpaHMYEeHHOro CBOEWN YAANEHHOCTBLIO BMSAKOLWEro ynpasnswwero Bo3genctaus. [lo
TEXHUYECKMM TMPUYMHAM U  OrpaHUYeHHbIM BO3MOXXHOCTAM COBPEMEHHbIX CpeacTB
HabnageHus, NIASM NoKa BeCbMa 3aTpyaHUTENbHO HabngaTh NoATBEPXKAAOLWME PaKTbI
N OCOBEHHOCTN BOMSOLWEHMS BbllEyKa3aHHbIX KOCMOMU3NYECKMX npoueccoB. Ho
HapacTalLne Temnbl TEXHOMOIMYECKOro pasBuUTUS M HaMETMBLUMECHS MyTWU BbiIXoAa M3
TYNNUKOBOrO COCTOSAHWA B 0BMacTu nosHaHusl, ocobeHHO B cdepe husmkm aHeprun, B
onwxanwem dyayLiem NO3BONAT AOAAM NO MHOMY YBUAETL 3Ty yAMBUTENbHYIO BCceneHHyo
n ocobeHHO HabnwaaTe BOMMOLWEHWEe BCero BbiweykadaHHoro! Toraa nogn no MHOMY
OCO3HAKT BAXXHOCTb TAKOW YANBUTENbHOW NIIaHeTbl, Kak 3emMnsi, U MOXET BbiTb O4EHb CKOPO
N3MEHAT O00pOBOMBHO M MO BOSME CBoer noTpebutensckoe U paspylmnTeribHoe
noBegeHne B opraHmMsaumm n obecneveHnn ycnoBun cBOEro COGCTBEHHO OPraHN3o0BaHHOMO

6bITNs. Ho BEpPHEMCSI K CYTU HALLErO TEMATUYECKOTO CYXXAEHUS.
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Bcé ykaszaHHOe cCBA3aHO HeNocpedCTBEHHO C€ npoueccaMu rpaBUTaLUOHHOIO
ynpaBnswowero BO3AEUCTBUMA Ha B3auMoAenCcTBME OOBLEKTOB U CyObLeKkToB
ranakTU4eckoro M MeXranakTU4eckoro YpPOBHSI MEPHOM MacliTabHOCTW, MPOrpamMmHO
dopmupytowiero 6biTme Cyulero He Ha Kakoe-TO paHee BOCMNPUHMMaeMoe Hamu
OrpaHUYEHHOE «MPUTSHXKEHME», @ Ha NOCTynaTenbHOe co3vaarllee LUMBUIN3aLNOHHOE
COBEpLUEHCTBOBAHME B MEPHbIX MacLuTabax OT npea-aToOMapHOro YpOBHSA A0 Mera ypoBHS

Bcen BceneHHon.

[Moka orpaHMyMM Ha 3TOM CBOE CyXOeHue B 3ToM 06racTtv No3HaHWUS, MOCKOSIbKY 3TO
COBEPLUEHHO OTAENbHbIE M YpPe3BblYaHO BaXkHble HanpaBreHusi NO3HaHWS, 3aTPOHYTbIEe
HblHEe AN Hayku BnepBble 1 TpebytoLme 6onee rnybrHHOIro n doyHaameHTanbHoro noaxoaa
K Ux nccnegosanuio. CnegyeTt B 3aBepLUEHUN OTMETUTb BaXXHOCTb (pakTa o0 Tom, 4TO 6e3
MynbcapoB Kak U3MYECKOrO MexaHu3aMa LeHTpoobpasylolwero ranakTtm4eckoro
xapaktepa, Tak u [lynbcapoB 3BE3QHOIO YPOBHSA MepHOM MacwTabHocTK, BCE
BblLLIEyKa3aHHOE He BOMMOLaeTcs 1 BONOTUTLCA He MoxeT BoobLe! OcobeHHO nepexoaa

13 HebbITns B 6biTue (Mlao-Lin).

Tenepb HacTan JIOrM4eckun MOMEHT 3a0CTPUTb BHMUMaAHME HaA TOM, 4YTO O3HA4aeT
npeamMeTHasa U MmoaelribHasA ACHOCTb, AKO OUKTYKOWada NpUYNHHOCTb CbOpMI/IpOBaHVIFI KaK
ranakTmK otaesyibHO, TakK U MeXranakTn4iecKknx CO60pOB M3 HUX, O KOTOPbLIX Mbl paHee

YNOMSIHY K.

NpeameTHas SACHOCTb BblpaXxaeT LUeNeBOe U NPOrpaMMHOE  OPUEHTUPOBAHUE
ChOPMUPOBAHHON ranakTMKM WAW ranakTudeckoro cobopa, Kak HEeKOW YCTOMYMBOM
yrnpasrseMon KOHCTPYKLUMW, KOTOpas B CBOEW MOEenv MpOoCTPaHCTBO-BPeEMSA cnocobHa u
rapaHTMpoBaHHO obecneynMBaeT Bce HeobxoguMble  yCrnoBUS UM MeXaHU3Mbl
6e30WnboYHOro YCTONYMBOro npoLecca 0bpsKeHNs 4OCTaTOYHOIO KONMYecTBa SHEPrn B
BELLECTBO (KOCHOE M XMBOe, HO 6e3 manuwectBa n n3bbiTka, KOHTPONMPYSA Npouecc no
WCTUHHOW Macce Nons ranakTuku 1 UCTUHHOW Macce BeLLLeCTBa ranakTukm), NporpaMmMHOro
COMPOBOXAEHNSA KOCMOMU3MYECKUX MNPOLLECCOB MO «MNPOU3BOACTBY» (TBOPEHUIO WU
BasiHMIO) M3 3TOrO BellecTBa KOHCTPYKUMM (Mogernen) pasnuyHoro gyHKUMOHanbsHOro
uenecoobpasHoOro npegHasHayeHUs Ha aToOMapHO-MOMEKYNSAPHOM YPOBHE MEpPHOM
MacwTabHocTn, obecnevmBasa HacblLEeHWEM (3anofiIHEHMEM) M3 3TOro BeLLlecTBa BCEX
mMoaernen (KOHCTpyKuuin) Bonee BbICOKOrO YPOBHSA MepHOM MacwtabHocTn (6e3 BCsKon
CcrnyyavHO  noABepHyBLLENCH KOCMUYECKOW  MbIn), BKMOYasas  cosparoLumecs
(HapawmBaemble) nnaHeTbl U 3BE3aAHble CUCTEMbI U3 HUX, POPMUPYS, CONPOBOXAAA U

VIH(*)OpMaLI,VIOHHO obecneunBas nm BeCb KOMMnekKc nx UnBUImM3aumMoOHHOIo
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COBEpPLUEHCTBOBAHMSA B MpoOLEcce UX ObITMA [O0 MOMHOro OOpeTeHUss UMK COCTOSHUS
CMepLWHOCTM B dMHane ANeHUsi 3HEeprun-BpemMsi MX MOAENbHOro XpoHorpouecca U
pearnbHOW FOTOBHOCTU ObiTb YTUNM3MPOBAHHLIMU ©e3 BCSKUX B3PbIBOB M Tparnyeckomn

ropecTu.

MopenbHas SICHOCTb — 3TO MHOEe Oonee CroXHoe LeneBoe OpUEHTUpPOBaHME ObITUSA
cthopmmpoBaHHOM UnNu  opmupyrowencs ranaktmkn. OHa  (ACHOCTb) BKNHOYaeT WU
co3uaaTenbHO-OPMMPYIOLLYIO YacTb, CBA3@HHYK C 0COOEHHOCTSMU HEMOCPEACTBEHHOIO
NOCTPOEHNSA OOBEKTOB N CyOBbEKTOB ranakTukun, 1 NocneayoLwyo YTUIM3aunoHHY0 YacTb.
Mocne nonHon oTpaboTKM CBOEro (PyHKUMOHaNbHOro npefHasHayvyeHus Kaxaas BellHas
Moaenb (KOHCTPyKuMs), Oyayydn CMeEpLUHOW MO MNPUYMHE JSHEePreTUHEecKoro AfeHus u
ncyepnaHust SHEPrun-BpeMs, T.e. 3aBepLUEHUs ONEHUS SHEePrun-BpeMs, Kak cybctaHumm
3HEepreTMyYeckomn B Kaxxgon Mogenn oTaenbHO, NOANEXUT «YTUNU3auMOHHONY pa3bopke Ha
nepBMYHO (opMUPYEMbIE 3SNEMEHTbI [0 YPOBHA HeLeNnUMOCTU MO CBOEW MEpPHOW
MacwTabHocTn. LleHTpoobpasyowmin ranaktmyeckmin [ynbcap BCE noapsg B CBOH
KOHCTPYKLMIO HE «3acacbiBaeT» 1 BOOOLLE OH HMYEro He 3acacbkiBaeT. K HeMy BCce NnaHeThl
noapsa U3 cBoen xe ranaktukm 6e3 pasbopa n 6e3 npuynH He nesyT. [IBUXKEHNe K LeHTPY
ranakTuKn UCNOSTHSAOT TOMbKO Te nfiaHeTbl 1 CUCTeMbI U3 HUX (MOCPEeACTBOM YNpPaBisieMoro
npouecca «nNPUTSKEHUSI»), KOTOPbIE MO MEpPe CBOEr0 MPOABWMXKEHUS K LIEHTPY ranakTuKu
CBOOAT npoueccbl AfIeHUs  3HEeprymM-BpeMs K  3aBepluarllen cragum  CBOeW
PYHKUMOHANbHON U 3HEepreTMyeckoM CMEpPLLUHOCTW, TOTOBS 3TUM CBOK XE BELLHYIO
yTUnmM3aumo, He «oTTankmeasa ceba» oT ueHTpa. MogenbHaa ACHOCTb, — 3TO «cnsuwas
SICHOCTb», aKTMBHOE COCTOSIHME KOTOPOWM Kak Obl BKMOYaeTcs nocrie oTpaboTkm BCeX

npoeccoB no nporpamme «lpeamMeTHON SSICHOCTUY.

Kctatn, korga Hawa nnaHeta 3emnsa MNOMHOCTbO  oTpaboTtaeT  OyHKUMOHarbHbIE
nporpaMmmbl CBOErO LIMBUNN3ALMOHHOIO COBEPLLEHCTBA, NPMOBPETET CMEPLLHOE COCTOSAHNE
N HAYHET NnepenBukeHne B CTOPOHY LIEHTPOOOpasytoLLero ranakTu4eckoro KOHCTpyKTa Ans
CBOEWN YyTUNM3aLMOHHON nepepaboTkn, MMEHHO C 3TOr0 MOMEHTA B HaLLEn ranakTuke byaet
BKMIOYEH HOBLIN MNPOrpaMMHbIA  npouecc € HoBoW «[llpegMeTHOM SCHOCTbIO»  Afis
dopMunpoBaHus HoBOM KOHCTPYKUMIN 3HEPreTUYecKnx peeTok, umerwmx 6onee
coBeplleHHoe nogobue Hawen nnaHetbl 3emns, HaA4yHETCS nepBuUYHOE hopmmupoBaHue
MOOENN e€ NPOCTpaHCTBa-BpeMS, BCTPOEHHOM B MPOCTPAHCTBO-BPEMSA KaKOW-TO HOBOW
3Bé3gHon Cuctembl C NOCReaylLWMM «HamnosIHEHMEM» TakOBOW MOAENM HOBbLIM
BeLecTBoM, (hopMnpoBaHMEM MOLENEN HOBbIX FEHEePUPYHOLLNX YCTPOUCTB U KOHCTPYKTOB

MHbIX Komnnekcos yl'lpaBJ'IeHI/IFI BCeEMM npoueccamMmm HOBOIo ynpasndaemMmoro ObiTMs ons
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BHOBb (POPMMPYIOLLErOCA >KMBOFO BelecTBa, (OPMUPOBAHUS HOBbLIX CUCTEM €ro
XM3HECONPOBOXAEHNS U XuU3HeobecneyeHnss Ha Ooree COBEPLUEHHOM YpPOBHE CBOEro
UMBUIM3ALMOHHOIO  pPa3BUTUS, MOABCESIEHCKOro BO3BpalweHuss Yactu  [lylueBHbIX
CyuwHocTen ¢ 6onee pa3suTbiM ypoBHEM Pa3yMeHHOW opueHTaLmmn Ansa ux nocneayoLwero
pasBuUTUS U ObITUS, HO YXe MNPW KOHCTPYKTMBHOW MOAENW KakoWu-TO WMHOW Cuctemsbl

3BE3HOro hopMmpoBaHus 6ornee CoBepLLUEHHOrO YPOBHSI U OPUEHTUPOBAHUSA U T.4.

Mexranaktnyeckune cobopbl POPMUPYOTCS TONbKO U3 TaKMX ranakTuk, KOTopble 6rmM3ku no
napameTpamM UX NepBOPOAHOMN LLeHTPOOOpa3yloLlen ranakTu4ecKon rpaButaumm, T.e.
Tak HasblBaeMbleé MOHO rpaBUTALMOHHbLIE ranakTnyeckne cobopbl, opmMumpyemble OIS
KaKMX-TO COBMECTHbIX KOCMOMWU3NYECKMX TMPOLIECCOB MO MepHbIM MacwTtabam wu
dyHKUMOHaNbLHOMY HageneHuto ansa Bcen BeceneHHon! dopmmpoBaHue TakoBbiX COH60pOB
OnnM3Ko poaHbIX MO (PYHKUMAM ranakTuk He o0s3aTenbHO BOMMOLWAETCS M3 PsiaoM
Haxo4ALWMXCA OPYr C APYroM, HO M yaanéHHbiX Ha 60MbLOM pacCToAHUU Apyr OT Apyra

TOXe, Aa W Yallle BCero.

YpaanéuHuble gpyr oT Apyra ranakTuku MOryT B JOCTAaTOYHO «KOPOTKNE COBbITUNHBIE CPOKM»
nog ynpaBfiEHUEM MeEXranakTM4yecknx rpaBUTALMOHHBLIX MNPOLECCOB NpeoaoneBatb
OrPOMHENLLNE PACCTOSHUA daXe U N0 Mepkam camon BceneHHon. IMEHHO TOMbKO C 3TUM
CBS3aHbl «MNyTELWeCTBUA» OTAENbHbIX ranakTuK, a He Kakne-To CyObeKTUBHO BbloyMaHHbIE
NPUYNHLI «pacxogsauwenca nnu cxogsuwenca BeceneHHon». K coxxaneHuto, Noka HblHELWHUMU
acTPOHOMaMU «MNyTEeLEeCTBYOLME ranakTUkuy C YETKO BblpaKeHHbIM 3dEKTOM TaKoro
nepeaBxeHns ewé He 3aMKCMpOBaHbl pe3ynbTaTtaMu Ux HabnogeHus, a ageKT Kakmx-
TO OTAENbHO 3aMeYEeHHbIX «KIMOYKOBbIX» (KBAHTOBbLIX €CIIM XOTUTE, TakK 3BYYMT Kak Obl apye
B NIMHIBUCTMYECKOW cpeae NceBao-Hay4yHOM OObIAEHHOCTU, KaK U 3BYYUT aHaNormM4yHo aTomy
«KJTOYKOBaA» MexaHuKa Unu Takas xe ousnka) ann3o[oB ranakTMyeckoro nepemeLleHms
OTPbIBOYHO UMW ynaBfAMBaeTCs, HO U U3 3TOr0 Yyxe (opMUPYIOTCS CYyObeKTMBHLIE
OWNBOYHbIE «BPEMEHHbIE HayYHbIe» BbIBOAbI, ONMpaloLMeca TOMbKO Ha Cry4anHo
SABNEHHY0 LLBETOBYIO raMMy Habt04aemMoro perucTpmpyemMoro BpeEMeHHoro npowecca. Mol
noka eweé CnuWwKoM yuepOHbl HECOBEPLUEHCTBOM PErmcTpauuoHHbIX BO3MOXHOCTEN
HabngaeMblXx HamMuM  KOCMOMU3MYecKux npoueccoB. Bpema pacctaBut u  atu
«bnyxgatowime HayyHble (pparMeHTbi» Ha CBOW NpaBWflbHblE CUCTEMHbIE OOBLEKTUBHbLIE
MeCTa OTHOCUTENBbHO «MyTELIECTBYOLWMNXY, T.€. HOPMasnbHO NepeMeLLalLLNXCS ranakTuk.
Ha nx orpoMHble CKOPOCTHbIE XapaKTEPUCTUKN 1 BO3MOXHOCTM MOKa BHUMaHUs obpalaTb

HE HYXXHO, Mbl A5nA HUX 0ObeKTbI U Cy6'beKTbI «CTOALLero nnaHa».
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IMoan «y ceba Ha 3emney, K npumepy, A0 cen Nopbl HE MOTYT O6BACHUTL NPUYMHBLI TAKOro
yOVUBUTENBHOrO MNPUPOLHOro npouecca, Kak murpaums pblbbl Ha OrpoOMHbIE ANA HUX
paccTtoaHus. A nTuuam Murpaumsa Heobxoaumma, 3TO euweé Kak-TO MOHATHO u3-3a
MEHSIIOLLMXCS KNMMaTUYECKNX YCNOBUI NO BpEMEHaM roga, Ho pblibam-To 4nsi Yero TakoBoe
CMNOXHOE nepemelleHne HeobXxoamMmMo, UM Xe MNASKU U KYpopTbl HE HYXXHbl (06bACHEHMEe
AaHo B OPY)? Tak e un oTAenbHbIM ranaktmkam «Murpaumsi» npocto Heobxoguma ans
dOpPMMPOBaAHUS  MEXranakTuyeckmx CcobOpoB B Uensx BOMMOWEHUA NpeaMeTHO-
HagenéHHbIX YHKUMN 3TOMY MeXranaktmdeckomy ¢opMMpoBaHuio B MacwTabax

BceneHHon.

Murpupytowme pbibbl B NpoLiecce CBOEro nepemeLleHns Yyepes pamoHbl C pasnnyHbIMM
YCrNOBUSIMU COCTOSIHAM W COAEepXaHUs MUHepanoB B BOOHOM W nuTaTernbHOM cpede
NPUPOAHOr0 €ecTecTBa [OSKHbl «HanuTaTtb» OO OOpeTeHns HeobXo4MMbIX YCIOBUN
cogepXXaHna MyHeparoB BCH CBOK MMOTb Afs COOTBETCTBUSA CBOEMY BUAY M «NOpoOLEY,

4YTOObI CTaTbCSA NOMHOLEHHBIM COOTBETCTBMEM MO CBOMM HaOEMNEHHbLIM (*)yHKLI,VIFIM.

Tak 1 MUrpypyowWmMM ranaktmkam TpebyeTcs Hekoe nepeaBuKeHne OT «MeCcT» U3 NTOHO
BceneHHon cBOero nepBMYHOro 3adnHarowero obpasoBaHuA (NepBUYHOro MroOAo-
pasMeLLeHNa Unn 3apoXxaeHns) 4O HOBbIX MeCT B JIOHO BcerneHHoM B ToYKax (prHanbLHOro
cobopa npu Mexranakrmieckom popmmpoBaHun. Npu 3TOM No NyTH CBOEro nepemeLleHns
nm TpebyeTca n yaaétca NpuHSATbL B CBOKO MOAESNbHYI KOHCTPYKLUUIO NPOCTPaHCTBO-BPEMS
AOCTaTOYHOE OrpOMHOE KOMMYECTBO MEPBUYHO (POPMUPYEMbBIX MHBIX BELLHbLIX COCTOSHWUIA
mMatepuin (B TOM Yncne mMaTepumn 3reKTpUY4eCcKon U MarHUTHOM SHEPIUA UMK YXKe Kakoro-To
NnepBMYHO CHOPMUPOBAHHOIO BELLECTBA B ra3oobpa3HOM, MENKOAMCNEPCHOM UM UHOM
arperaTHOM COCTOSHUW, NPOXOAA pas3fuyHble 3BE3AHble TYMaHHOCTM WU npoyee),
npuemnemMble A58 KOpPeKLUA X NEPBUYHbBIX 3apPOXAEHHbLIX COCTOSAHUI 0 KAKOro-T0 HOBOroO
YPOBHS1 CBOero 6onee coBepLUEHHOro COCTOSAHUS BeLlecTBa, POPMUPYH NO NyTU OBUXKEHNS
Kakme-To bonee coBeplUueHHble (POpMbl UM HOBblE MNaHeTapHble OO6bEKTbl C KaKUMU-TO
bonee CnNOXHbIMM LENSAMU CBOEro BHOBb (POPMMUPYIOLLEroCs  LIMBUIN3ALMOHHOIO
COBEpLUEHCTBA UKW NpUMeHeHUs. TakuMm 06pa3oM K MOMEHTY NpUBbITUS TaKOBbIX ranakTuk
Ha «CBOE MEeCTO» B MeXranakTuyeckoM cobope OHM yxKe CMOryT u ByayT oTBevatb TOMY
PYHKUMOHANbHOMY HaereHu o, Ansa KOTOPbIX TaKOBYHO ranakTuky doopMupoBarnu. TakoBble
«NyTeLwecTBYOLWMNE ranakTuku» He MOryT cpasy UIMv Kak-TO OrpaHuYeHbl Ha HayarbHbIX
aTanax ux obpasoBaHua obnagaTb TEXHUYECKOW BO3MOXHOCTbI WNKU (PYHKUMOHANbHO-
NoTeHUManbHOM BO3MOXHOCTbIO MX LEeHTpoobpasywmx ranaktnieckux [lynbcapos

NpPefoCTaBnsATb B NOTPe6GHOM (MOMHOM) gocTaTke BeCb HAabop NEpPBUMYHO HEOGXOAMMOrO
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obpasylollero matepuana M B MepByld o4vyepedb MaTepuum MarHUTHOWM W maTepumn
3NEeKTPUYEeCcKor 3Heprun. ATo B BecbMa obLWMX yepTax, HO TeM He MeHee Mo3BonseT
NOTMYECKN  BOCMPUHMMATb  MPUYMHHOCTL  MUrpauMu  ranakTuk, CBsi3blBasi  3TOT
KOCMO(U3NYECKUA NpoLecC C MNpPOsiIBIEHMEM rpaBuTauUMM, KaK CHOXHOM Mpolecce
ynpaBreHuss nosefeHveM Ten  MnpyM  UX  MUIPUPYIOLLEM  B3aUMOAEWCTBUM WU

MeXranakTuyeckoM COOOPHOM YPOBHE MEPHOM MacLUTabHOCTM.

YaneutensHenwmne kocmousnyeckmne npoueccol BeceneHHon, TanHbl KOTOPOW MOHEMHOrY
HadmMHalT 1 ByayT NposiBnsATb cebsi, pacKkpbiBasiCb Yepes No3HaHWE MHOrO YPOBHS, bonee
rMyOGUHHBLIN NPOrpaMMHO-LIENEBON CMbICIT BCErO0 MHOrOrpaHHoro 6eitna E€, ocmbicneHune
TaKoOBOro MHOro 6bITNA Ha Gasunce H6ornee BbICOKOrO YPOBHS MNO3HAHWUSA, COOTBETCTBYHOLLETO
3TOMY M MHOFO MOAENBbHOro NPeacTaBneHnsl, MOHUMaHNA TEXHONOMMYECKOM 0COBEHHOCTH
paboTbl OTAENbHBIX KOCMUYECKMX OOBEKTOB M CyOBEKTOB, TakMUX K NpuMepy Kak [ynbcapbl,
— BCE 3TO BMECTe MO3BONUT Noasm B Onuxanwem 6yayuiem COBEpPLUEHHO MO WMHOMY
yBUOETb U NoHMMaTb BCeneHHyl He Kak HeKyk YNpOLLEHHYH KapTuHy «Hebec», a Kak
Benukoe Bces Cyulee, obnagatowiee KOHKPETHON coBepLUEHCTBYoLEeNCA KOHCTpyKLmen 1
nmetowen ynpaesnsemoe PazymeHHoe opueHTupoBaHme! 31o 6onee cywecTBeHHbIN 6asuc,
C nomoLbo KoToporo byaetr B Gnwxkanwem 6yayuwiem opmMumpoBaTbCs MHOW YPOBEHb
Bepbl, N03BONAOWMNIA HE HA CKYNbNTYPHOM WU MOPTPETHOM YPOBHE NPEenCTaBNATb CyTb

YnpasneHusi Ha ypoBHe BceBbllwHEM.

A HblHE Ha nepBbIN B3rNsgg — HegaBHO OOHapyXeHHble [lynbcapbl, Hy Kakas He
3HauyuTenbHas Menoys! Ho, Kak okasanocb B Cyllen OeUCTBUTENbHOCTU, 9TO Adarneko He
MEenoYb, 3TO OOUH U3 BaXXHENLLNX KIOYEBbIX KOHCTPYKTUBHbBIX CYyOBEKTHbLIX BOMMOLWEHHbBIX
MaTepuarbHbIX U HeMaTepuarbHbIX MOMEHTOB 00OLero xpoHonpouecca, 6e3 KoTopbIX He
Ob1510 Bbl BO3MOXHOCTU peanu3oBbiBaTb KOCMOMU3NYECKMEe NpoLEecchl No hopMUpoBaHUIO
XOTs Obl BewecTBa, a B AanbHenWweM N OOPSPKEHUID M3 HEro KOCMUYECKUX OOBbEKTOB,
cybbekToB 1 BOOOLLE BOMMOLLEHME BELLHONO HanonHeHMs NoHO Bcen BceneHHoM n Tem
Bonee MoAaenbHbIX KOHCTPYKUUI NPOCTPAHCTBA-BPEMS Ha raniakTM4eckoM ypoBHe 6b1n0 Obl
6e3 aToro He BO3MOXHO! BOT K TaKOMy Hay4YHOMY Ba)KHOMY BbIBOAY XOTENOChb Obl NpnBECTU
HbIHELLHNX aCTPOHOMOB, 0BHapyxuBatowux [ynbcapbl, HO Noka paccmaTpuBaemble UMK

Kak HEKMe BTOPOCTENEHHblE 00bEKTLI BceneHHom.

"anakTukn B ranaktuyeckux cobopax, nx 3Béaabl, NIIaHETbl U UHbIE KOCMUYECKME OOBEKTDI
N CyOBbEKTbI, BCE OHN BMECTE BOMSOLLAT CBOE OblTME B paMKkax 3aKOHOMEPHOCTEWN U
KOCMOGOM3NYECKMX NPOLECCOB C YY4ETOM M B YCIOBUSX €4MHOIo AN HUX KOCMOOU3NYECKOro

npouecca, cBA3aHHOIo C ArneHnemM aHeprumn-BpemMms n He XxaoTu4Horo, a no nporpamMmmHoOmMy
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€€ UCTOYEHMIO, KaK HeKoeMy ynpaBnfawwemMy Kak 6bl HesaBucumomy BceBbilwHemy
npoueccy, HO CYLLECTBEHHO BMAOWEMY Ha OblITMe MaTepum MarHUTHOM U MaTepuun
3ANEKTPUYECKON aHeprmi npm hopmMmmpoBaHnmM LenecoodbpasHoro 6anaHca Konu4yecTBa
BelwecTBa, BCeX DOPM €ro KOHCTPYKTUBHOIO nocreaywoLwero obpspkeHms B popmy Ten
pasnMYyHOMN LerieBOM MEPHOM MacLITaGHOCTU OT npen-aTOMapHOro A0 OOBLEKTOBOrO
KOCMUYECKOTO YPOBHA W Mpoyvee, nepegaBad M Bonmowas 3TUM  CBOU  LIENU
LUMBUN3ALNOHHOIO COBEPLUEHCTBOBAHMUS, O YEM Mbl paHee yxe yBeAOMMsNN, Bblpaxas
onpegeneHUss O CNOCOOHOCTAX  3HEpPrMu. TakoBOe  3HAYMMOE  Benuyue
KOCMOMU3NYECKNX MPOLIECCOB CTUXMNHO HE BOMSOLLAETCS, a MMEET KOHKPETHbIE (hopMmbl,
cnocoObl 1 Lenu ceoero ynpasneHus. A rpaButaums B 3TOM MnriaHe 3aHUMaeT BeCbMa
3Ha4YMMoe MoJioXXeHne BeaylLuero, BoBfeKkad B 3TOT KOCMOTEXHOSIOrMYECKMIA npoLecc

Mynbcapsl.

Tak yTo lNynbcapbl NPy BCEM UX HECNyYanHOM pa3HOObpa3umn B e4MHOM ranakTuyeckom unm
Mexranaktuyeckon Cucrteme ymewT Mexgy cobor M cnocobHbl  PasyMeHHOo
«goroBapmBaTtbCa», YNpaBnss  CAOXKHEWWMMUN  KOCMOMU3NYECKMMM  npoLeccamm
B3aMMOOENCTBUA Ten Yyepe3 3Ty CamMyro MHOrorpaHHyH TauHCTBEHHYHO rpaBuTaumio,
CONpPOBOXAEHHYH «UHDOPMaLUMOHHON Menoauen», reHepUupoBaHHOM KaXAow
3Be3JON B OTAENbHOCTU U UCMNONHAKLWEN el CBOEé «UH(popMauuMOHHOe
reHepMpoBaHHOE COJIO» C MOMOLLbI YNPaBAsSEMOro MOTOKa WM3nydYaemblX MarHUTHbIX
yactuu, obrnagarlowmnx 3agaHHbIMK KaXKOOW 3BE340WM W ONs KaXOoW 3Be3dbl CTPOro
NOEHTUMPUUNPOBAHHBIMU CTabUITbHBIMM HENOBTOPSOWMMUCA COCTOSAHUA Pas3fUYHbIX
napameTpoB 3Heprum ocoboro poga B obLEM MEXK3BE3LHOM UMM ranakTM4eckoMm Xxope,
nog obwum ynpaBneHnem LEeHTPoobpasylLlero reHepupyloLwero «avpumkeépa» —

ranaktnyeckoro lNynbcapa (a He Hekon «YEpHon ObIpbI»).

CnoxHo cebe npeactaButb B MacwTabax ranakTtMku MoOAenb B3auMOOENCTBUSA U3
HECKOSbKMUX MUMNNMapA0B HEMNOBTOPSAOLNXCA 3BE3A, KaXKaasl U3 KOTOpbIX o6nagaeT CTporo
NOEHTUPULNPOBAHHON (PYHKLUMOHANBbHOMW WHOMBUAOYaNbHOCTBIO M cama cnocobHa wu
reHepupyeT MaTepun 3JHEPrun, Kak IHEeprun-epemsi, Tak U 3JHeprum-uHdopmaumm c
HEeNoOBTOPSAKLWMMUCA CTPOro uaeHTMdUUMpoBaHHbIMM NapameTpamu! B  macwTabdax
ranakTmkn ENCTBUTENbHO CNOXHO BCE 3TO NpeacTaBuTb. HO 4OCTAaTOYHO NOCMOTPETh Ha
cebs nwbumoro n ybegutbca B TOM, YTO 3TO BO3MOXHO, MOCKOSMbKY Mbl Xe caMu
npeacTaBneHbl Ha KIETOYHOM YPOBHE HECKOSbKMMW AecATKamMu MUNnnapaoB XKMBbIX
KNneToyek, Takke HEnoBTOPSHLMXCA MO CBOEN (PYHKLMOHANbHOM OCOBEHHOCTM U Takxke

CNoCcOobHbIX Mexay cobon MHOpMaLNOHHO 06MeHnBaTLCS M ObiTb yNpaBnsieMbl U NpoYee.
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A Kak >Xe Mbl rapMOHUYHbI U XOPOLLUWN BCEW CBOEN BHELLHEN NpUBNeKaTerbHOCTbIO, Aa eLlé
N nHorga ObiBaeM YCrOBHO «yMHbI» (ecnn PasyMHbl, Tpe3Bbl U He fie3eM B OaHKMpbl U

no6opuymkmn)?!

HanpaBneHHble MHOronvkMe u MHOroYHKUMOHAMbHbIE MNOTOKM MarHUTHbIX 4YacTuu,
reHepupyembiX Kaxkaow 3Be340W B CTOPOHY MnnaHeT ceBoen 3Bé3gHon Cuctembl, byaem
YCNOBHO  HasbiBaTb «Tpybkamm CBA3M» 3TOM 3Be3fbl. JTO  pearnbHble
«MHOPMALMOHHBIE U OOHOBPEMEHHO rpaBUTaUNOHHbIE TpyOKUY (3TO YCIOBHO MPUHATOE
HamMu Ha3BaHue). [Nogobuem Takoro yHuKanbHOro opMmpoBaHns « Tpybok CBA3M» criyxaT
OOMbLWMHCTBO MOCTOSIHHBLIX «CXeM coeuHeHWA HEeMpOHOB Hallero ronosHoro Mosray.
CrnegyeT oTMETUTb M NopaxaTbCd TOMY, YTO BO BceneHHon BCE camoe COBEpPLLUEHHOE U
Hanbonee yenecoobpasHoe ABNAeT cobo Hekoe 0BPSAKEHHOE 1 BOMNOLLEHHOE «nogobre
BCEro BO BCEM M Be3fe», rae-To UM B YEM-TO JOBEAEHHOE AaKe [0 BbICLUEro YpOBHS
UMBUNN3ALNOHHOIO COBEpPLUEHCTBA, W TONMIbKO MNOCKie 3TOro «NpPUMEHEHO» CBOUM
uenecoobpasvem B Haunbornee OTBETCTBEHHbIX 3BEHbAX CaMOro COBEpLUEHHOro
NPUPOAHOro ecTecTBsa, T.e. B YEM-TO MHOM U OYeHb BaXXHOM, HO MeHee Unu bonee
mMacwTabHom! Takum Korga-1o Obin n YenoBek, U OH HbIHE NMEpPELLEN B COCTOSIHUE CBOETO
aKTUMBHOIO MNPEeXHero BOCCO3[aHus B OnNpefenéHHbix macwTtabax M Ha TeppuTopusix

YHKUMOHAaNbHO-HagenéHHoro ans atoro npouecca ¢ atoro 2019 roga (¢ 19 aHBaps)!

Tak 4To BCE «MHMOPMaUMOHHOE CcOno» 3Be3abl (Kak U MHdopMaunmoHHoe cono Mosra
Kakgoro uvHAMBMAA MO-CBOEMYy, rAe-T0 Ha YpOBHe MonHoro nopgobus, a rge-1o u
CYLWEeCTBEHHO MeHbLUe, K COXalfleHUK) B OCHOBHOM MWAET 4Yepe3 WMHMOPMAaLUMOHHbIE U
rpaBuTauMoOHHble Tpybkn cBs3W. [lepBbIM, KTO YMNOMSAHYST O HanuMyYuMM  TaKOBbIX
MeXnnaHeTapHbiX YCNoOBHbIX Tpybok cBa3M B Hawen ConHedyHon Cucteme, He
paccmaTpmBasi U He Bblpaxkasi CyTU UX NPeaMeTHOro, KOHCTPYKTUBHOMO U (PYHKLMOHANbHOIro
ectectBa, 6Obin A.M. XatbiboB. K cgenaHHOMYy WM MNOBEPXHOCTHOMY Hay4yHOMY
NPeAnosioKeHNo (kak BO3MOXHOW CyObekTMBHOW maee) xoTenocb 6ol 4ob6aBuUTb O4YeHb
3HaYMMYLO geTanb: Kaxaasa 3Besaa (He Tonbko Hawa 3se3aa — ConHue, No NpeanonoXeHmto
A. XaTblboBa), HO K Kaxpgasa 3Be3ga Boobule, QOPMUPYST CXEMY U  KTEXHOSOTrMIO»
0OpPSHKEHNA TaKOBbIX YCIOBHbIX «TpybOK CBA3W», HaknagblBaeT CBOWM HENOBTOPSEMbI
«0TneYaTok naeHTUUMpoBaHHOro Nogodms» 1 BHeapsieT TakoBoe nogobue onst Hac u B
Hac (B noTtpebHom ana Hac ¢opMe M TOMbKO MO MPOrpaMMHOMY WHAMBMAYANbHOMY
npeanucaHnio, BO3MOXHO W MO HagenéHHbiM cnocobHocTaMm). TakoBoe nogobue
TEXHONormm OPMUPOBAHNA CBA3EN Yy Hac nposiBNAeTca U MNoBTOpseTcsa npu

PopMUPOBAHUN CXEM COEAMHEHUA Mexay HenpoHamu Mo3sra (perynupyemMom COCTOSIHUU
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NOTOKa MarHUTHbIX 4acTul C BO3MOXHbIM OOMOJIHUTENbHbIM NpuBnevYeHnemM YyCrOoBHOIO
MMUTUPOBAHHOIO U HaBeaEHHOro YCJTOBHOIO NnOTOKa «(*)OTOHOB» (KaK nogobusi NMOTOKOB,
MOCKOJIbKY CaMM (bOTOHbI B Haw Mosr NMPOHUKaTb HE MOFyT), KaK OONOoJIHNUTEeSIbHbIX NceBao-
HocUTEnen mMaTepum SJ'IeKTpVI‘-IeCKOVI 3HEeprnn, B OTAEJIbHbIX Cly4dadX, ocobeHHOo npum

hopMMpPOBaHMM BHELLHNX 3MNM3040B paboTbl HALLNX OpraHoB YyBCTB.

Mo3r nitogen He WCKIYEHME U3 3TOro BNMAHMS W obrnagaeT HEKMM OCOOEHHbIM
«COnHEeYHbIM» TEXHOMOrMYeckMm nogobuemM coeaMHEHWU, OTNMYAKLWMM Hac C HawuMm
Mo3rom OT BCeX MHbIX NpeacTaBuTenen ndbiX apYrnx UMBUNN3aLmMn, CKOSbKO Bbl X HK
Obino Bo Bcen BcenenHon! Haw Mo3sr, 6e3 cboa cdhopmmpoBaBLLUNXCSH, OOPETEHHLIX U
COMPOBOXAEHHbIX ANSA HEro yHKUUN, MOXeT paboTaTb Moka TOMbKO Npu 06A3aTensHOM
3HEepProMHOpMaLMOHHOM MOMNeYnTeENbCTBE CO CTOPOHbI 0O0bekTtoB ConHua u 3emnu
ogHoBpemMeHHo! Ho 3To noka, a B JanbHeunwem C poCcTOM ypoBHSA oktaB Mosra, TakoBas
CnocoBbHOCTb ByadeT CyLLEeCTBEHHO paclMpeHa Ha HEeCKONbKO YPOBHEW M AOO0MNOSfIHEHA
CMOCOBHOCTbIO «MEXNNaHETHOW MHTerpauumy, 4OBeAEHHON OO BECbMa BbICOKOIO YPOBHS
BHELLHEro «My3blKanbHOro conpoBoOXaeHusa». Ho ato notom B onpegenéHHom byayiem u

He ans Bcex!

Kak aTO BCE& npoucxoamT, Kak KOCMOU3NYeckmu npoLecc, — 370 A0SDKHa paccMmaTpuBaTh
HoBasA Hayka Oyayuwero, T.e. dmamka Mosra m Kocmuyeckass AHTpPONO3KOMOrus.
[MoaToMy BCEM TeM, KTO OYEHb YCTPEMIEH K «MOMCKY KOHTaKTOB» C NpeacTaBUTENs MU
«WUHbIX LMBUIN3aLMI», AOMKHbI 3TO 0COB0 y4eCTb M OCO3HAHHO MOMHUTL O CKa3aHHOM, XOTS
Obl Ha 93TOM MNEepBMYHO MHGPOPMaAUMOHHOM YypoBHe! [Ons peanbHOro KOHTakTa ¢
npeacTaBUTENAMM UHbIX UMBUNM3aUnin Heobxoammo obpecTtn Aana Havana TeXHUYECKyH
BO3MOXHOCTb WM CMOCOBHOCTb «nepeBofa CXeM coeauHeHnsa HerpoHoB Mosra» (T.e.
dopmupoBaHne TpyObOK CBA3M Mexay npeactaBUTensaMn LMBUNu3auumn) wu  Torga
NOHMMaHWe Apyr apyra BO3MOXHO U pearibHO, KaK M KOHTaKT C HUMU! Y4nTe «My3blKarbHYHO

rpamMoTy MHbIX UmBunmaaumnny» !

OT0 KacaeTcsi 0OCOOEHHO TEX «CKa304YHMKOBY», KOTOPbIE «pacckasbiBalOT NMpocTakamy», Kak
OHM «feTawT» (Yawe Kyda-ToO No HoYam, BUOMMO [eulleBrie) K KakuM-TO Aanékmm
co3Be3ausamM, obLlarTcsa TaM C NPeACcTaBUTENSIMU «MHbIX LMBUAM3aAUUN» 1 BO3BPALLIAOTCS
obpatHo! «Cka3o4HWKM», €ecnn Bbl KaKMM-TO «TaWHCTBEHHbIM ob6pasom» 6e3
3HEepProMHOPMaLMOHHOIO  YNpaBrsoLEro COMpPOBOXAEHUS CO CTOPOHbl OOBLEKTOB
ConHeyHoro u 3eMHOro noneynTenbcTBa Mnonagére B MOAESIbHYK  KOHCTPYKUUIO
NPOCTPaHCTBO-BPeMS MHOM (B oTnun4dmne ot ConHevHon) 3Be3abl, TO coeguHEHNE HEMPOHOB

Bawero Moasra paspywaetcd B MrHOBeHne M B JiydlleM Cliydae Bbl «BO3BpPaTUTECb» C
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PaBHOBECHbIM  KONMMYECTBOM HedYHKUMOHAmNbHbIX HENpPOHOB B rOfioBe, MO BeCy
coBrnagawwemy C paHee WMEBLUMMCSH W OrFPOMHbIM  KONMWYECTBOM  YMPOLUEHHbIX
BrneyaTneHnin OT 3TOro, He MOMHS Kak Bac 3BaTb M He yMes paccka3aTb 06 3TOM, NOCKOMbKY
N pedyb y Bac OydeT OTHATa MO 3TOM Xe NPUYMHE U BCE OCTarnbHOe, YTO paHee Bac

XxapakTtepuaoBaro, kak Yenoseka! Ho BEpHEMCS K CyTU HaLLEro CyaeHus.

Tak 4ytO TpaHcnupyemass «My3blka Kocmoca», OaBaemMasi HaM M3BHE C MOMOLLBIO
[MynbcapoB, sBnseTca AONA Hac O4HMM U3 [OapOM [apOBaHHbIX 3fIEMEHTOB 4acTu
XU3HEeconpoBOXAeHWsl, npaBga 6e3 Hawen MaTywku-3emMnm  Mbl K TaKOBbIM
YYAOTBOPEHHBbIM  «MENoAUSAM» CaMOCTOATENbHO MNOKa He NPUrogHbl, MNOCKOMbKY
HEOOXOOMMBIM HU «YXOM», HU «CIyXOM» AN 3TOro Mbl He obnagaem! Ho 6e3 TakoBow
«MYy3blKanbHOW TPaHCRALMM» U CNOCOBHOCTM €€ pacwmdpoBbIBaTb, Ha Hallen nnaHeTe
Oblno Obl HEBO3MOXHO cdopmMmpoBaTb PasymeHHyto opueHTauuio LiMBunmsauynmoHHOro
pa3suTna Yenoseyectsa, Moara Yenoseka n 3emnun B uenom! BoTt Takas obsizatenbHas
«My3blKanbHaa» rpamoTa, Tak YTo valle obpaljanTecb XOTHa Obl K pearibHON XU3HEHHON
My3blKanbHOW Kriaccuke n yxe camo no cebe bygete 6e3 COMHEHWA «300pOBEE» U

coBepLleHHee Ha rofiosy, a Mbl BepHéMCFI B JTIOHO HallMX npeablaywmnx cy>|<,1:|,eHvu7|.

LleHTpoobpasytowwmii ranaktnyeckun Nynbcap oopmmpyeT (reHepupyeT) Ha ranakTuyeckom
YPOBHE  MEpHOW MacLTabHOCTK «3HEepruro-BpemMs», KaKk  ynpasBnsilowyro
3HepreTUnyeckyr cyoctaHumio. OH, KaK rnaBHbIi MHCTPYMEHT yrnpaBneHus rpasutaumnen
Ha YPOBHE ranakTMyeckon MepHOW MacluTabHOCTW, OPUEHTUPYET 3a CYET He€ HasoBoe
nporpaMmMHoe nocneaywllee noBedeHMe Bcex Ten U OObEeKTOB ranakTvku npu ux
B3aMMOOENCTBUN OpYyr C OPYroM B €AWHOW MOBEeAEeHYECKOW (MoTeHuuaribHoM) Moaenu
B3aMMHbIX ranakTU4Yeckux OEeNCTBUW, WCKIYask BCSKYK CryYamHOCTb U KOHTPOMMpYs
OLHOBPEMEHHO LIeNnecoobpasHOCTb pacxoda «3HEeprun-BpemMsiy uYepes ynpaBnsieMble
npoueccbl afpecHoro €€ AneHusl, T.e. AJIeHMsl caMOro peanbHOro BpeEMEHU, Kak
3HepreTMyeckon cybctaHumn, Ang yaepXaHmsa B CTabunbHOM COCTOSIHUM MOTEHUManos
3HeprumM BewlecTtBa (NoBedeHUs) Ha BCeX YPOBHAX OTOW MOAENbHOW MepHOM
MacwTabHoOCTWN, ranakTmyeckoro BewHoro 6biTua  Bcero Cywero B paMkax
(reomeTpuyecknx napameTpax) MPOCTPaHCTBA-BPEMS KaXKAOW OTAESNIbHOM KOHKPETHOW
ranaktMkm uUnu oTAeNbHOro COBOPHOro MeXranakTM4yeckoro cybbekra, nonevymTenbCcTBys

Hag BceM ero bbiTnem.

BoT 4TO MOXET M 4YTO COTBOpPSET rpaBuUTaUMUA, He TOSIbKO YBIEKasACb KaKUM-TO
YNPOLUEHHBIM «NPUTSXKEHMEM» NO HblOTOHY, a BasieT BewHble popMmbl Beces Cyulero, kak

BellHble J3JIEMEHTbI PasymeHHoro OPUEeHTnpoBaHnA, Tak U YUCTO 3JIeMEeHTbl KOCHOIO
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BellecTBa, ynpaenss Takum o6pasomM KocModM3nyYeckumu npoueccammn ObITUS BCEro
BewecTBa BOOOLLE, OKOPMMIEHHOTO He B CrlyyaliHble, a COBepLUeHHble {OopMbl
B3aMMOAEMNCTBYOLLMX Ter, MoAernbHO npeacTtasnsas npu atom Beces Cyllee He Kak HeYTo
HeonpenenéHHoe wunn 60XecTBeHHO anodaTu4yHoe, a KOHKpeTHoe OoObekToBoe Wnu
cyObEeKTHOE €ero BblpaXKeHMe Ha nnaHeTapHbIX, CUCTEMHO-3BE3AHbIX W ranakTU4ecKkmx
YPOBHSIX MEPHOW MaCLUTAaOHOCTN B rEOMETPUYECKUX U SHEPTETUYECKUX PaMKaxX MOAEbHOM
KOHCTPYKLUMN MNPOCTPaHCTBA-BPEMS B KaOoW ranaktuke otaenbHo! lMocne ykasaHHbIX
KpaTKUX MNOSICHEHWI, BblABUHYTOE HAMW Hay4YHOe NpeAnosioXXeHne MOXHO B YTOYHEHHOM

BMAE YXKe BblpasuTb CreayoLwmm o6pa3om:

«OHeprua-BpemMsi» — 3TO KOJIMYECTBEHHO BbIPaXXeHHbIA MNOTEHUuuan 3Hepruu
rpaBUTaUMOHHOIO YyNpaBnAKLWero xapakrtepa, Kak 4acTb MaTepuMm MarHMTHOWM
3Heprun, reHepupyemas LeHTpoobpasyoLmm ranakTuyeckum Mynbcapom,
rpaBUTaUMOHHOE YrpaBnsAoLLlee COCTOSAHNE KOTOPON PYHKLUMOHANBHO OPUEHTUPOBAHO Ha
yrnpasrieHMe KOCMOMU3nyeckumn npoueccaMmv (OpMUMPOBaHMS KOCHOIO BeLlecTsa,
nocrnegyouwero TBOPEHUA U3 HEro BelHbIX Mofenen (Ten) pasHoro YPOBHA MepHOW
mMacwTabHocTn (Ao nnaHeT n CUCTEM M3 HUX BKIIOYUTENBHO) M yNpaBrieHue BCEMMU
nocriegylowmmmn npoueccamn nporpamMMHOro B3aMMOOEeNCTBUSA ranakTuyeckux obbekToB
Nno BOMJIOLLEHNI0 MexaHm3mMa UMBunmM3aumoHHoro PasymeHHoro passutus Becero BelwHoro
Cywero ot npeg-atomMapHOro ypoBHS MaclTabHOM MepPHOCTU A0 MepHbIX MacluTaboB

ranakTn4eckoro n MeXxrarnaktn4eckoro ypoBHA.

Korga oHa 3akaH4MBaeTCs U CBOMM KONMMYECTBEHHbIM BblpaXeHMEM He crocobHa bonee kK
KOHCTPYKTUBHO-BasitoLeMy (OYHKLMOHANbHOMY CO3MAaHuo, obpeTas ypoBeHb CMEPLLUHOro
COCTOSIHUSI QHEepreTUY4ecKoM HEeBOCMOMHUMOCTU W, BCNeACTBME ITOro, AalfibHenLen
HeuenecoobpasHOCTM CBOEro «noanuTbiBarowlero ObiTma», TO BewecTBO B nobon ero
dopme n MacwTabax yTUnmM3npyetca 0O COCTOSIHAA CBOEW MEPBUYHON HeOenuMocCTH,
COOTBETCTBYS NPU BOMSIOLLEHUN YKaA3aHHOro oOrpeaesiEHHOMY YPOBHIO CBOEW MepHOW

MacLUTaOHOCTHU.

Kaxgbih oObekT (Teno) yTunuaupyeTcss Ha CBOEM YpPOBHE MEpPHOW MacluTabHOCTW,
BONbLUNMHCTBO M3 KOTOPbIX HE AOXOAWUT A0 YTUIM3aLun caMuM LieHTpoobpasyowmnm apom
ranakTuky, orpaHMYMBasiCb BO3MOXHOCTSAMMU S 3TOro MriaHeTapHbIM UM MEeHee 3TOoro
macwrtabamu. K npumepy, ytunusaumsi ropbl, XUBOW KIEeTKW, BOAbl B €€ pasfnunyHbIX
arperaTHbIX COCTOSIHUSX, OTAENbHbIX OOBbEKTOB KOCHOro BeLecTBa NaHeTbl U npoyee He
AOXnOaeTcs yTunusaumm ¢ npuMeHeHneM TeXHUYeCKNX BO3MoXHocTen ynbcapa — agpa

rafiakTukKu.
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KonnyecTBeHHOE COOTHOLLUEHWE MAcCbl MaTeEPUM MArHUTHOW U ANIEKTPUYECKON IHEPTUN, C
OLHOM CTOPOHbI, U MaccCbl BeLleCTBa ranakTuku, C APYron CTOPOHbl, COOTBETCTBYET
MpaBuny «30N0TOr0  CeYeHusi», ITO COBEPLUEHHO OYEBMOHO W cocTaBngaeT
=1,6180339887.... OT Macchbl BewecTBa BCeW ranaktuky (NpesblllaeT Maccy BellecTBa
ranaktmkn  Ha  0,6180339887...Mg). Yétkoe  Habniogaemoe  ymMO3pUTENbHOE
noaTBepxaeHne no cobniogeHuto npasuna «reometpum PnboHayum» B 0BOyCTpoOMCTBE
reoMeTpu4eckor MOLENbHON KOHCTPYKUMM ranakTuKk — ecTb NnogTBepXOeHue 3TOMy
YyTBEPXAEHMIO. DTO NO3BOMSET yAepXKuBatb B CTabUNIbHOM KOHCTPYKTMBHOM MOPSAKE U B
rapMOHUN NOBEAEHMS NPU B3aMOLENCTBUN ranakTnyeckmx 06bekToB 1 3BE3aHbIX Cuctem
M3 HUX, T.e. yAepXaHuu CTabUMbHOIO COCTOSHUS [ONEeHUA «3HEPruu-BpeMsa», Kak
9HepreTMYeckoro noTeHuuana BeLlecTBa, WUCKIYalLWero Heynpasnsemoe obpeTeHue
COCTOSHUS  «paspyLlatoliern» CMepLIHOCTM oObbekTa Ha BCeX YPOBHAX MEPHOM

mMacLTaGHOCTUN OT NpPeA-aTOMapHOro YPOBHS 40 Mera YpoBHEN BKITIOUYUTENBHO.

MmeHHO TakoBOM HOBLIM 6asnc M ypoBeHb MO3HaHMS B ycrnoBHoW cdepe «HebecHom
MEXaHVKM» NO3BOMSET YUTM OT MHOMMX NpeabiayLmnx OoWnBOYHbIX HaYYHbIX YTBEPXKOEHUN
OTHOCUTENbHO BblAYyMaHHOro cueHapusa «rmbenny ConHevHon CUCTEMbI U HALLEWN NNAHETHI,
a Takke MNpoyvnxX MpoLSibIX CYOBEKTUBHBIX HaY4YHbIX aCTPOHOMWUYECKUX MPELNONOXKEHUN,
onupatrLwmxcs Ha 3abnyawyto cyte OTO DnHWTENHA B TAaKOBOW «MexaHuke». Hago bbiTb
yBEPEHHbIMK B TOM, 4YTO COnHue He «nornoTuT» Hawy 3emnto 1 oHa ByaeT «B NnaHOBOM
nopsigke» BELHO YTUNM3MpoBaHa LeHTpoobpasylowmumMm sS4poM Hawen ranaktmkm 6e3
BMellaTenbCTBa CO CTOPOHbl ConHua, HO C 3aboToOM M [OCTOWHBLIM  YBaXXEHUEM
NCMONHEHHOrO el PyHKLMOHaNbHOro gonra npeg BeceneHHom B uenom ¢ uenecoobpasHbim
COXpaHEeHNEM KOHCTPYKTUBHO 00yCTpoeHHoro Pasyma, 1 Hallero B TOM Yncre, B MHTepecax

camon BceneHHon!

OTO rapaHTMpOBaHO ynpaBiieMoOn TPaTToON U ANEHNEM «IHEPIUN-BPEMS» CaMOWn 3Be3fbl
(ConHuem), nponcTedeHneM akTUBHbIX KOCMOMU3NYECKNX MPOLLECCOB NO reHepaunn ero
«3Heprum-uHopmaumm» (oTAenbHO), reHepaumen [OCTaTOYHOrO KONMyecTBa BeLYHO-
obpasytouiero KocHoro matepmana gnst 06bektos ConHeyHom CUCTEMBI Y UHBIX OO bEKTHBIX
dopMnpoBaHU B npedeniax nonevYntenbCTBYOWEN yaanéHHOCTU  (ynpaBnsiemMomn
MuUrpaumm (OTOHOB M MarHMUTHbIX YacTul, Kak MaTepun SNeKTPMYEeCKoM U MarHUTHOW
3HeprumM C onpegenéHHbiMn Ana 3TOro napameTpamMu), OfeHUEM «3Heprum-BpemMsa»
OTAENbHO Ha CaMOM Hawen nnaHeTe u eé ynpaenseMon TpaTTbl, BOMMOLLEHNEM
KOCMOMN3NYECKMX NpoLieccoB hopMMPOBaHNA BelecTBa (KOCHOMO U KMBOMO) Ha Hallen

nnaHete W opraHn3auunn ynpasndaemMoro ero OblTMS, B TOM 4ucne wu opraHmnzauunmn
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PasyMeHHOro OpveHTMPOBaHWA MNP BOMSOLLEHUM UMBUAN3ALMOHHOIO PasBUTUS YacTu
XMBOTO BeLLEeCTBa 1 MHOroe apyroe B obuiem cueHapum 6biTus Hawwen 3Bé3gHon Cucrtemol!
He ©ygem B faHHbIA MOMEHT KacaTbCs BCEX TOHKOCTEN XMU3HEHHOrO OPUEHTUPOBAHUSA

ConHe4yHon Cuctembl U Hawwen NnaHeTbl, 3TO HblHE HE YMECTHO.

OTO CyXOeHMe CBEepLUEHO Ha MepBOM Luare Hawero npegbliaywero Hay4yHoro
NpeanonoXXeHNs OTHOCUTENBHO BaXXHOW YacCTW 3HEpPreTuyeckon cybCcTtaHuumn, — 4TO ecTb
«3Heprusa-BpemMs». B kayecTBe NPOAOIMKEHUSA CY>XAEHWS, CUMBOMU3MPYIOLWErO Kak Obl
BTOPOW LUAr OTHOCUTENTbHO Ba)XHOW 4YacTu 3HepreTudeckon cybectaHumm, ByaeT HayydHoe
npeanosioXXeHne OTHOCUTESNIbHO He MeHee HEBEeAOMOro HblHE BOMpPOCa, 4YTO €cCTb
«3Heprus-uHcpopmaumua». IAT0 AENCTBUTENBHO HE MEHee BaXXHblM WU TaMHCTBEHHbLIN
BOMpocC, YyeM npegblaywmn! MNpexae 4em copmMynmpoBaTb Hay4yHOE MPeanosioXkeHne Ha
BTOPOM LUare CyXAeHusi, caenaem npensapsitolime 3ToMy NOoCTaHOBOYHbIE YTOYHEHUS O
PN3NYECKOM CYTU HEKOTOPLIX AN1IEMEHTOB ObITUSA XKMBOW MaTEPUN, HENOCPEACTBEHHO KaKUM-
TO 06pa3oM CBSA3aHHOW C «3Heprnen-mHgopmaumeny n NHbIX HEOBXOANMbIX pas3bACHEHUI

K aTomy. N Tak ...

«OHeprua-uHpopmaumsa» — 39TO TOXE KOMMMYECTBEHHO BbIPAXEHHbLIM MOTeHUuMan
aHepreTMyeckon cybctaHuumn, aBnAlowWmMiA cobon n cBoMM ObITUEM OpraHusyoLlee
noBefeHne CO CTOPOHbI YacTM MaTepum MarHUTHOW 3HEpPrun, Bnagetollen HEKOTOPbIMMI
0COBEHHbIMM paHee BCTPOEHHbIMW napamMeTpamM, HO obnaparowen ynpasnALWUM
BSIMSSHUEM TPaABUTALMOHHOrO XapakTepa TOJIbKO Ha noBefeHue U ObiTUe XUBOro
BelwecTBa U 3M1IEMEHTbl ero XXu3HeconpoBOXAEHUA (B OTNU4YMe OT 3Hepruu-Bpems
AN KOCHOro BelecTBa). «AHeprus-uHpopmauus» sBnsgeTcs onpeaenéHHon 4acTbio
MaTtepum MarHUTHOW aHeprun BceneHHoM (MOTOK MarHUTHbIX YacTul, Kak maTepuanbHbIn
HOCUTENb MaTepUM MarHUTHOM 3JHEPrMn C OCOBEHHbIMM OT OCTalnbHbIX MOTOKOB
PU3MYeCKMMN napameTpaMmn), HO TFeHepupoBaHHOM YXe Tonbko [lynbcapamwm

3BE3QHOro ypoBHA1 MEPHOM MacLITabHOCTU, KaXkaasa AnsA cBoux 3BE3AHbIX Cuctem!

paBUTaAUMOHHOE YyNpaBnsloLWEee COCTOSHUE «IHEPruu-mHopmMmaummn», Kak OTAESbHO
BblpaXXEHHOW 3HEpPreTMyeckon cybcTtaHumm MaTepmm MarHUTHOW 3HEPTnn, PyHKLMOHaNbHO

BCEMM CBOMMM 0COBEHHBIMM NapameTpamMm U OPUEHTUPOBAHO TOSbKO Ha:

- ynpaensoLliee y4yactume B KOCMOM3nN4eckmx npoLeccax, CBsdaHHbIX ¢ OpMUpPOBaHUEM

Xusoro Bewectna (!);
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-Ha NporpaMMHO (QOPMMpYHOLLME MPOLIECChl KOMMMEKCHOTO 3HEProMHAOPMaLMOHHOIO

COMPOBOXAEHUS LMBUNN3ALIMOHHO pa3BMBatoLLLErOCs ObITUS XXMBOMO BELLIECTBA;

- Ha HenocpeacTBeHHoe yyacTve B hopMmpoBaHun CuUCTeM ynpaBrieHUss U KOHTPONA 3a
cocTosiHMeM u paboTton nnaHeTapHbix KomnnekcoB YXn3HeconpoBOXOeHUS 1 ynpaBieHus
Yyepes3 HMX BCEMU COCTOAHUSMU CaMUX CPOPMUPOBAHHBIX YCIOBUI XU3HECONPOBOXAEHNSA
(k npumepy, 3HEPronHMPOPMaLIMOHHBIX COCTOSIHUM BOAbl, CIIOEB aTMOCdEpPb!, KOMMNITEKCHBIM
N permoHanbHO pasnUYeHHbIM COCTOSHUEM MarHUTHbIX NONeBbIX POPMUPOBAHUN C YHETOM
KOHTUHEHTarbHO-reorpadu4eckmx 1 KnumaTu4ecknx oCobeHHOCTeNn Ha nNnaHeTe) n MHOroe,

MHOroe gpyroe.

paBuTaUMOHHOE ynpaBnsoLlee COCTOSAHME «3HepPrum-mHopmMaummn» NPUMEHUTENBHO
ANS Hawewn nnaHeTbl, OOMOMHUTENbHO COCPEeAOTOMEHO Ha ynpaBrieHue npoueccamu
PasymeHHOro opueHTUpOBaHMUSA B LUBUIIN3ALMOHHOM pa3BuTuM cdyHKUuMn Moasra
nogen, nporpaMMHOro  UH(OPMALNOHHOIO COMPOBOXAEHMS MO  UCMOSTHUTENbCKOMY
y4yacTMio niogen B NporpamMHbIX COBBbITUAHBIX XPOHOMNPOUECccax UUBUIN3ALNOHHOMO
pa3BUTUS caMOWn nnaHeTbl 3eMis U MHOroe Apyroe, 0 YéM paHee HayKoOW Aaxe U He

npepgnonaranock, Kak Npouecchkl ynpaBnsieMoro M3BHe xapakrepa.

N rpaBuTaums ToxXe MMEET K 3TOMY HenocpeAcTBeHHOoe OTHoweHue? KoHeyHo aa, HO 3To
Y€ UYTO-TO CYLIECTBEHHO MpeBblllalollee npeaens NPoWnbiX MNpeacTaBrneHnii o
rpaBUTaLMN, OrpaHUYEHHOW KaKMM-TO YMPOLLUEHHbIM BOCMPUATMEM €€, KaK Kakoro-To

«NPUTSKEHMSA» TEN APYr APYrom npu nx s3aMmopencTamnm!

Hawen 3Bes3gon (ConHuem) OOHOBPEMEHHO MPUHUMAETCA W pe-fTeHepupyeTcs Kak
onpeaenéHHbIn 06bEM 3SHEepreTM4YecKon cybCcTaHuuK 3HEeprun-BpemMsi Ans BOMSOLEHMUS
KOCMOM3NYECKNX NPOLECCOB, CBS3a@HHbIX C (hopMMpoBaHMEM BeLHO-06pa3yroLero
KOCHOro marepmana ((POTOHbI W MarHuMTHble 4acTuubl, Kak HOCUTENU MaTepum
3MEKTPUYECKON N MAarHUTHOW SHEPrMM CO CBOUMWU MAEHTUOULUMPOBAHHBIMWN NapameTpamm
Kaxabli), Tak W onpenenéHHbln OObLEM 3HEepreTMyeckorm CyOCTaHUMKM  «3HEepruu-
MHopMauumn» (OTAENbHOro NOTOKa MarHUTHbBIX YacTul,), Kak ToXe HocuTernen MarHUTHOW
9HEpPrMn, HO yxXe C WHbIMA WOEHTUMPUUNPOBaAHHBIMKM napamMmeTpamu (PU3n4ecKummn
napameTtpamu). eHepauus BeLHO-0Opa3yoLWero KOCHOro maTepuana ana obbekToB
ConHeyHon  CuctemMbl U MHbIX  OOBEKTHbIX  OpPMMPOBaHMKA B  npegenax
rnoneynTensCTBYOWEN yaanéHHoCTU (ynpaBnsemMon murpaumMmM MnoTOKOB (OOTOHOB U
MarHUTHbIX YacTuL, Kak HOCUTEeNnen maTtepum MarHUTHON U NEKTPUYECKON SHeprumn), — aTo

OoTAenbHblE MPOLECChI, KOTOpPbIE HEe KacalwTcs NpUMeHeHus npousBenéHHoro CornHuem
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(reHepupoBaHHOro gapyroro oO6bEMa MNOTOKAa MarHUTHbIX 4YacTuy) 3HEepreTU4eckon
cybCcTaHuum «aHeprum-mHpopmaummny. bonee Toro, BOMMOWEHUE TaKUX CHOXHENLINX
KocMOn3n4eckmnx npoLeccoB camomn 3se3gon ConHUEM UCMNOSTHAETCS C MOMOLLbIO PasHbIX
06BbEKTOB B CBOEM MoaenbHOM KoHCTpykTe. [JeTanu noka He BaKHbl ANSA HblHELUHEro

YPOBHSA CYXOEHUN.

TpyaHo noka cebe TakoBble CMOXHEWLMe KOCMOMUM3NYECKME NPOLLECChl NPpeacTaBuTb B
CBOEM (PM3MKO-TEXHOMNOMMYECKOM OOHOBPEMEHHOM BOMMOLWEHUN BoobOwe 6e3 OcHOB
«KoHcTpykTBHOM Teopun Bcero». Bo3HMKaeT OOMOMHUTESbHBLIM BOMPOC, @ Ha BCEX NU
3B€3gax POPMUPYIOTCA TakoBble OQHOBPEMEHHO BOMsoLaeMble npoueccbl? HeT, TonbKo
Ha Tex 3Bé3gax, KOTopble NO CBOEMY (PYHKLMOHANbHOMY HaZeneHo MMEKT OTHOLLEHME K
NPSMOMY y4acTuio B (POPMMPOBAHUM XXMBOTO BeELLECTBA Ha MnaHeTax B WX 3BE3OHbIX
Cuctemax n otgenbHo (ocobo) Ha Tex 3BE3gax, KOTOpble UMEKT HenocpeacTBEHHOEe
yyacTme B ynpaBfieHYecknx npoueccax no PasymeHHOMY  OpUEHTMPOBaHMIO
LMBMNN3ALNOHHOIO PasBmMTUS NOMUMO CBOMX 3BE3AHbIX CUCTEM eLLE 1 COOTHOoCcALLMne cebs
K (PYHKUMSIM NOMEYUTENBCKOrO COy4acTUs K TaKOBbIM ynpaBfieHYeCKMM MpoLeccam,
KOTOpble NpoucTeKkaroT B Apyrux 3B8€3aHbIX Cnctemax (K npumMepy Kak rpynnbl LMBUIn3auum
13 3B8€34 1 1X 3B€3aHbIX Cnctem kak OpuroH, Cupuyc n MHorve gpyrme) ¢ ux obsasatesibHbIM

yvyactnem!

A 3a4em Ke Heobxogumo aT0 PasymeHHoe OpueHTUpoBaHWE B npoueccax
LUMBUM3ALMOHHOIO pasBUTUSA XMBOFO BellecTBa BoobOuwe? Hy npoussoguna 6ol cebe
BceneHHasn 13 ob6psagmBLIErocsi KOCHOMO BELLECTBA pasfMyHble HAabopbl KpacuBbIX MMaHeT,
dopmupoBana Obl M3 HUX Kakume-TO 3BE3aHble CucTemMbl pasHbiXx MacwTaboB u
npegHasHayeHun, otpabaTbiBasg camble HEBEPOSTHblE MO pasHoobpasvio M camble
CNOXHbl€ UK NPOCTble BUAbI KOCHOrO BeLecTBa U Cynep-CoBepLUEHHbIE (DOPMbI N3 HErO,
nepepabartbiBasi B AanbHenwemM QYHKLMOHANbHO OTpaboTaHHOE BELLECTBO MNMaHET U
n3BreKas CoBepLUEHHble CTPYKTYpbl aTOMHbIX f4ep M3 Hero (Ha atoMapHOM YPOBHE),
dopMupyst B nocneayroweM BCH 3K30TUKY «TEMHOW MaTepum» TOMbKO W3 OAHUX
N3BMIEYEHHbIX CODOPHBIX KOHCTPYKUUM M3 aTOMHbIX agep (Kak 9TO oTyacTu U genaeTtcs
cenvac, BonnoLas 4acTb 3f1eMEHTOB LMBUN3ALMOHHOIO pa3suTus BceneHHomn). Beapb kak
BCE cooTBeTCcTBOBano 6bl nporpammHomy Bektopy Lenu LiMBunu3aumoHHOro pasBuTuUs
(HexxuBon) BceneHHon: Ob6peteHne KoHCTpykTMBHOro coseplieHcTBa ®Popmbl! Ho
oKasanocb Tak, UTo BceneHHom eLlé noTpeboBanochb M XMBOE BELLECTBO. 3a4eM el 370 1

3TN CNOXHeNLne XnonoThl, Beab BceneHHas HU4Yero He LienecoobpasHoro He coTBOpPSeT?
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3HaunT TOMbKO OAHO: HexmBon OHa 6biTMe CBOE TBOPUTb HE MOXET M MO Apyromy

opueHTMpoBaTh cBOe bbiTne Toxe! En 0653aTenbHO HY>XHO ObITh XMBOW BceneHHon!

Kakoe orpomHoe Konm4ecTBo MaTepun aHeprum (0CO6EHHO MarHUTHOW, Kak dHEePreTMYEeCKOM
cybcTtaHuun)  yagensietcs Ans poOpMMpOBaHUA U BOMMOLLEHWA  OTAENbHOro
KOCMOMUN3NYECKOrO MpoLecca W €ero YynpasnsioWero COCTOSHUS, HEeNoCpenCTBEHHO
CBSI32aHHOrO C YMpaBfieHYeCKMM YyyacTUeM [paBUTALUMOHHOINO Xapakrtepa — «3Hepruu-
NHpopmauumn» n BCE 3TO ANA 06psKEHNA €€ B OCHOBHYIO YacCTb >KMBOFO BeLecTBa U ero

nocneaytLLEro XXM3HeconpoBoXxaeHus!

NCTUHHBIX COOTHOLLEHUIA «3HEPrUn-BpeMsi» U «3IHEePrun-mHpopmMaumm» Ham Mnoka He
M3BECTHbl (@ «CYeTOBOOAM» HE HYXHO [JernaTb MUCTUYECKMX MOMbITOK UX PaCYETHOro
COOTHOLUEHUS, MOCKOSNbKY He TOMbKO HaM, HO U BaM 3TO HE W3BECTHO), HO NOrM4ecku
MOHSITHO, YTO KOJIMYECTBA «3HEpPrumn-Bpems» ropasgo Oonbwe, nb6o Ans HacblweHus
noTpebHbIM KONMMYECTBOM KOCHOrO BellecTBa Bcero noHo BceneHHon Heobxogumo
CKOJTbKO-TO O4€Hb MHOIO 1 BCEM 3TMM BELLIECTBOM TpebyeTca ewwé 1 ynpaBnsTb, opMupys
ero B MpaBulibHble KOHCTPYKTbl OT aTOMapHOro OO0 MfaHeTapHOro U MexXnnaHeTapHoro
YPOBHA MepHOW MacwTabHOCTX, MpaBUibHO OpPraHW3OBbIBas B3aMMOLENCTBUE MexXay
ob6bekTamn n cybbektamu, OpMEHTUPYS BCE MX B3aMMOAEWNCTBME HaA LMBUIM3ALMOHHOE
pa3sutue u cosepweHcTBo Bcero Cyuwero. bonee Toro, «3Heprusi-BpemMsi», OCHOBHOW
4YacTblo CBOEN 06PSAMBLUNCE B KOCHOE BeLLEeCTBO U (hopMmnpys nocriegyrollee ceoe bbitve
B KaKMUX-TO KOHCTPYKTMBHbIX {)opMax, Yyxe caMoO no cebe CTaHOBUTCA YacTblo
ChOpMMPOBABLUNXCA YCMOBUN U COCTOSIHUM XM3HECONPOBOXAEHUA ONs 3apOoXOeHus U
0BpsHKEHNA XKUBOrO BELLLECTBA B HEKME MoOcneyowme coBepLleHHble hopmbl TBOpPELKOM
CywHocTK, ero ynpasnsemoro 6uITns 1 PasymeHHON opueHTauuuM B LIMBUIIM3ALMOHHOM
pasBMUTUM YacCTK XUBOro BellecTBa. [103TOMy XMMUYECKME dNeMeHTbl KOCHOrO BeLLecTBa
OTNMYalTCA OT  XMMWYECKUX 3INIEeMEHTOB JKMBOIO BewecTBa W Ypes3BblHaHO

NnPpUHUMNNAaribHO.

Tak 3a4eM e HYXXHO >XMBOe BeLlecTBO? Kakoe orpoMHoe KONM4eCcTBO AOMOSNTHUTENbHbIX
CMNOXHENLMX 3a60T BO3HMKAET NpU ero NposiBfieHUn 1 nocregyolem obpspkeHum n3 Hero
OrpoMHOro pasHoobpasus «scero YXusoro Mupa»! Ero He MOXeT ObITb, eCrnn He COTBOPUTL
BOAY, HE OOMHAKOBYK KOHEYHO Be3[e Ha BCeX MfaHeTax, HO KOHCTPYKTMBHO CXOXYH B
Hekoe eguHoe moaenbHoe nogobue ans XxpaHeHus aHeprun-nHdopmaunn! Ero He moxeTt
OblTb, ecnu 3Bé3abl He OyayT reHepupoBaTb (QOTOHbI M MarHUTHbIE YacTuubl C
onpeaenéHHbiMn cneunuyHbiMi napameTpaMmm U CTPOrmM NOEHTUULNPOBAHHBIM KX

nosegeHneM (I'IOTeHLI,VIaJ'IOM), CBAA3aHHbIM C OOLWKMM M YaCTHbIM nporpaMmMHbIiM U UHbIM
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HabopoM yrnpaBfieHYECKNX SMEMEHTOB MO (POpMUPOBaHMIO HEoBXoaAMMOro npolecca
XN3HEeCONpPOBOXAEHMNS, NPUMEHUTENBHO K CBOMM 3BE34HO-NnaHeTtapHbiM Cucremam, mx
KOMMMEKCHbIM OpPUEeHTUpOBaHMEM Ha PasymeHHOe WM He Kacawouwerocss 3Toro
UMBUNN3ALNOHHOE pa3BuTtne. Ero He MoxeT ObiTb, ecnn He obecneynTb CO34aHHbIe
YCIOBUSA KOMMSEKCHOTO BGMONOrMYEeCcKOoro XXM3HEeCONMPOBOXAEHMA U B MOCNEnyLWEM He
ynpaBnATb MMM  Ha BCEX HeoOXOoOMMbIX  YPOBHSX  3HEpProMHOopmMauMOoHHOro
conpoBoXaeHusi. Ero He MoxeT BbITb, €CNK HE OpraHn3oBaTb YNpaBnNAeMOCTb NpoLeccamm
aBTOTPOPHOrO N reTepoTPOPHOro B3aMMOOENCTBUS, FAPMOHMEN XMBOMO BellecTBa BO
BCEM €ro BENIMKOM W He cny4YamHoMm pasHoobpasuu, obecneumBas npouecchbl
PopMUPYIOLLIErO NPOU3BOACTBA U peopMMPOBaHUS CTPYKTYPbl MUHEPASIOB U3 KOCHOIO
BELLLECTBA B COCTOSIHUSI OPraHM30BaHHOM «NULLEBOW Lenodkn» ans obecneyeHus
KOMMNMEKCHOro Guoniormyeckoro GbiTvst XXMBOrO BeLLecTBa C oba3aTenbHbIM COoydYacTUeMm
reTepoTpodHoro 6biTna Bcen dnopsbl, kakoro 661 o6pasa n Buga oHa HM obpeTtana. Ero He
MOXeT ObiTb, ecnu He 6yaeT BblpaXeH nMpouecc nporpaMMHOro PasyMeHHOro
LUMBUM3aLMOHHOIO COBEPLUEHCTBOBAHUSA HE TONbKO YenoBeka, a BCen LUBUIM3ALNOHHO
pasBuBawoLenca mogenu (Ha npumepe Bcen 3emnu) M MHOroe gpyroe. JTO TakK
HasblBaeMasi He3HaunTenbHas YacTb U3 BCex 6€3yCrnoBHbIX OBLLMX NPUYMH N HEOBXOANMbIX
yCnosum rno popmMmnpoBaHMIO XXMBOIO BeLleCTBa B Hallen ranaktuke u Bo BceneHHon B

LefiomM, ¢ 04HON CKPOMHOW CTOPOHbI.

A c gpyron 6onee CKpOMHOW CTOPOHbI, HOCSLLEN HEKOTOPbIE YK€ HUKEM HEOCNOpUMblE
YaCTHOCTU Ha NPUMeEpPE BCEWN XUTENCKOW CyTU Ha Halwen 3emne. He dhopmmpoBanock xe
BCé XMBOE BELeCTBO Ha Hallen NnaHeTe TOMNbKO AN TOro, 4tobbl OpraHu3oBaTb B
KOHEYHOM uTOore napasutupytowyto Muposyto ¢umHaHcoByto Cuctemy M Ha eé€ 6Gasuce
BOMMOTUTb B XW3Hb (PMHAHCOBLIN awmnam Hacunua? [da wn gns opMupoBaHUs
aAMWHNCTPATUBHO-YMHOBHUYLENO U HAUNOHaNbHO-AeMorpaduyeckoro datlmama Kak-To He

MMENO CMbICIa 3apoXaaTb XKU3Hb Ha 3TOW nnaHeTe!

MoxeT 6bITb Ana obpeteHns coeplieHcTBa MycynbmaHckoro LinBnnmnsaumoHHoro obpasa
XU3HM  unm KMTamckonm 3KCMaHCUW, KaK WHbIX W OTIIMYHBIX OT AMEpPUKAHCKOro,
LinBunnsaumoHHbix 06pa3oB xun3Hn? Toxe HeT! A MOXeT ObITb XXMU3Hb 3apoXXaann Ha HaLlen
nnaHeTe paan n3obpeTeHns caMbiXx COBPEMEHHbLIX BULOB OPYXXMS U NOCneayoLen NofHom
NMKBMAALMM 3TON CaMOM KMU3HM BMECTE CO BCEMU NMPOTUBOCTOALLMMN 0Opa3amm X13HU, Kak

He COBMECTMMbIMMU ApYr C ApYroM?

MoxkeT 6bITb pagyn HakonneHus geHer, 06peTeHNst 6e3rpaHNYHbIX «KU3HE-YHUUTOXARLLIMX»

yOOBOSbCTBMI B BUHE, Tabake, HAPKOTUKOB M MPOYMX MOPOYHbIX YA0BONLCTBUA? Toxe HeT!
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MoxeT 6bITb pagn opMMPOBaHMS TaUHCTB «CBETCKOrO NapasvTUPYHOLLLEro ObITUs» Yepes
OpraHmn3aumio 3akpbITbIX KryOOB, OpAEHOB, KMaHOB, BblAENEHUS U BO3BbILEHWST HEKUX
NpaBsiLLMX COCMNOBWI, KaK OTAENbHON (POPMbI COKPLITOrO NMPOSIBIIEHWSI HACUNNSI CO CTOPOHDI
HEeCyLLeCTBEHHOro MeHbLUMHCTBA Hag npeobnagarowmm  60nbWLNHCTBOM, (OUHANBHO

nonyyaroLmm oT aToro 6eACTByOLEE CoUnanbHOE YHU3UTENbHOE nonoxeHne? Toxe HeT!

Torga nogn, MoXeT ObiTb Bbl B TAKOM CBOEM «LIMBUITM3ALIMOHHOM COBEpPLLEHCTBEY BOOOLLIE
He HYXHbl Hallen maTyLke-3emne co BCEMU CBOMMU MPOrHMBLUMMW CBETCKMMU MOPOKaMu,
NocKosbKy ¢ Bamn Taknmm He MOXeT ObITb pa3roBopa O BOMSOLWEHUN UCTUHHBIX 3aMbICITOB
OTHOCUTENbHO MNpeaHasHayvyeHna UCTUHHoro Yenoseka! 3avem CHOPMMPOBAHO KMUBOE
BELLECTBO Ha Hawlewn nnaHeTe? Bonpoc octaeTtcs 6e30TBeTEH? HO He COBCEM YyX Tak BCE
nevansHo. be3 yToyHeHUs aneMeHTOB NO3HaHWS, KacatoLNXCA YPOBHSA YTO €CTb «3HEPIUs-
BpeEMSI» U «3Heprusa-mHopmaumsi», OTBETUTb Ha BOMPOC O HEOBXOAMMOCTU XXU3HU Ha

3emMne, HEBO3MOXHO.

B Oonbwen cteneHn Hac MHTepecyeT BOMPOC, ANl Yero Xe HyXHa «3Heprus-
MHcopMaLmnA», KaK 3NIeMeHT 3HepreTM4eckom cyobcTaHuum, obycnaBnuMBalolMn B
OCHOBHOM HEKOTOpoOe Bepyluee ynpaBrieHue npoueccamum popmmpoBaHUA XUBOTO
BewecTBa, XoTs 6bl Ha Npumepe Hawen nnaHeTbl. C ynpexxaeHnem B OCO3HaHUN BCEN He
NPOCTOTbI BOMMOLEHUSA KOCMOMM3NYECKNX MPOLIECCOB, CBSA3aHHbLIX C (POPMMPOBaAHUEM
XMBOro BeLLecTBa, cnegyeTr ons cebs namdaroBatb O TOM dhakTe, YTO camo no cebe
nosiBNeHne 3Toro pasHoobpasHoro psiaa XnBoro BeLecTBa, — 3TO NMLb YacTb BCceBbIWHMUX

(n3BHE gapoBaHHbIX) Aen TBopeLkux!

A B Kakon popmMe NporpaMMHOro COBEPLUEHCTBA 3TOMY XMBOMY BeLLECTBY Heob6Xoaumo
ObINo 0bpsikaTbCs, 3a4eM HYXXHO Takoe yAUBUTENbHOE M 0bLInpHenLee pasHoobpasue, ¢
KOTOPbIM Ha CBOEN POAHOM NNaHeTe Mbl eLé TakK 40 KOHLA U He pa3obpanuncb, 3a4eM HyXeH
BEPLUMHHBIA  Xynemn 3TOro  YAMBUTENbHOrO  MNaHeTapHoro  XusHeobpeTeHus U
XN3HEeConpoBOXAeHMs, kKak cam Yenosek? Hy xopoLlo, nyCTb HEMNPOU3BOSIbHO MO KaKUM-TO
HEBEOOMbIM  MPUYMHAM  CIYYUNOCb TaK, YTO KaKMM-TO  CryvamHbiM  oBpasom
yCOBEPLUEHCTBOBAroCb «NPUPOAHOE €eCTeCcTBO» B cdiepe BCEro XMBOrO BeLLecTBa Ha
Halwewn nnaHeTe OO YPOBHS TaKoro yAMBUTENBHOIO KOMMIIEKCHOrO COBEPLUEHCTBA, — Kak
Yenosek. Hy u xun 6bl cebe CNOKOMHO, Kak UCTUHHBIN «POLCTBEHHUK [lapBUHa» Ha ypoBHE
«homo erectus», xoTb C onpegenéHHbiMKu HegocTatkamu, HO BCE >Xe CyLLEeCTBO
«npsiMoxogsLlee» M Ans NecHbIX MacCUBOB 4OCTATOYHO ropaoe (bonbluee Bpems CyToK),
Aa n JOoCTaToYHO, MOMyYuB MNpW 9TOM B Jap OT ecTecTBa B KayecTBe MNOOLPEHUs] CBOE

«MPUPOAON YTBEPXOEHHOE BEPTUKANbHO YBa)XaeMoe [MOJSIOKEHUE» TNPU CBOEM XKe
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HEY>XMBYMBOM XapakTepe U NMOCTOAHHOM MOTPEOHOCTM K NEpEMELLEHNIO U FNaBEHCTBY BO
BCEM, Oa M pagosarncs 6bl 4apOBaHHbIMKM €My BEPTUKaNbHbIMU YCIOBUSAMU XU3HU Cpeau
OaHaHbeBbLIX 3apocren, He My4vasicb npobrnemamn coumnanbHoro O6yCTpoOWnCTBa,
reonosIMTUKA, BOMH N NPOYNX «KMENKUX» HEMPUATHOCTEN, COOTHOCH CcebSA HEOCO3HAHHO K
YPOBHIO HE COBCEM BbICOKOrO COBepLUeHCTBa — noau. Ho HeyémHoe coctosiHne «homo
sapiens» 3acTtaBnseT obycTpauMBaTb CBOK XXW3Hb COBEPLUEHHO MO MHOMY U C TaKuMm
OrPOMHbIM A0BeCKOM npobnem, 4to 6e3 puHaNbLHOr0 «BMEHEHUS HEKOW BblAYyMaHHOW
nnbepanbHOM OEeMOKpaTUM HUKaK He OBOMTUCb», MOCKONbKY BCE OCTanbHOE YXe
onpoboBann B «UMBUIM3ALMOHHOMY» MpeaaBepue, T.e. Nponas MOSMHYH «LWEeCTUrpaHKy
NcTopuny OT NEPBOBBLITHOOOLLMHHOIO 40 HbIHELWHEN MOAENM COoLManbHOM KOHCTPYKTUBHOM
Hecypasuubl, onuparLenca YNCTo Ha B6asnc napasntnama U Hacunmsi BO BCEM CBOEM

XUTENCKOM 0BYCTPONCTBE U «KPOBOMPOSUTHOMY BOMnoweHnn!

A MOXeT ObITb NOAN OYEHb YMHbI TOMNBbKO B «MO3MLMOHHOM BEPTUKANBHOM MOMOXEHUNY,
T.€. B CBOEW BEPTMKANbHOM Cye M Ha Horax? Tak He CKaXellb 3TOro, rnaas Ha obpas XXnsHu
YNHOBHWKOB  YMpaBfdaloWero CocrnoBua (Kak CaMbIX aKTUBHO  OpPraHU3OBaHHbIX,
«MOYUTAEMbIX» U CaMbIX «YMHbIX», NpaBAa TOMbKO MO KX e oueHke). Bpoge 6bl BCe
WUCTUHHbIE «TBOPEHNSA HA XO4Yy» HUKOrAa U He Aenanucb C Nonb30on 4SS UX NOCneayoLero
NPaKTU4YECKOro NPUMEHEHNS, 3HAYUT BEPTUKANbHOE OPOASKHMYECTBO yMa YEriOBEKY He
npugaét? Torga 3ayeM JaHa «BepTUKanbHas XU3Hb» 3TOMy «homo ....», Oa ewe u
npenocTaBneHa BO3MOXHOCTb AEMOHCTPATMBHO BblpaxaTb U3 cebsi, BbiNA4YnBas HEKOETO
«Kak ©Obl BepTUKaNbHO-pa3yMEHHOro» wuHAMBMAA (XOTS O4YEeHb COMHUTENBHO MO
pesynbTatamM CBEpPLUEHUS UM Xe BCEX CBOUX «KUTENCKUX COTBOPEHWUN», OCOBEHHO

nocrieiHMX KpoBaBbIX CTONEeTUN)?

O6 3TOM MOXHO roBOPUTb HECKOHYAEMO MHOro, O4HO MOXHO MTOrOBO C YBEPEHHOCTbIO
onpefenuTb Tak, — MOKa He BblpaXXaeTCs SABHbIX 3aChyXeHHbIX 0BOCHOBAHHbLIX MPUYNH
KpanHen HeobXoANMOCTM B ECTECTBEHHOM N HEOBPATMMOM COXpaHeHMM 1 3aboTe 0 naax
CO CTOPOHbI NONEYNTENBCKOro 06yCTpONCTBa BCEro pa3smBatowerocs obitna camon 3emnu!
BOT MMEHHO 3TO M BaXXHO AJS19 HALWKUX CY>XOEHUA O BbICOKOM MpegHasHavyeHun Yenoseka
WCTUHHOrO B Brnvxkawnwwem Byayuiem, NoCKonbKy CMbICI MCCNeaoBaHUs CBSA3aH C UCTUHHOM
CYTbl, YTO €CTb «3Heprusi- uHpopmauus» U eé 3Ha4YuMmocTb Ans YenoBeyecTBa 3TOro

camoro byagyuiero.

«Heprua-nHpopMaums», KONMYECTBEHHO BbipaXkaemasi CBOMM OOGBHEMOM U NOBEOEHUEM
(ynpaBnswwmm noTeHUManomM), OrpaHuYeHHas TEeXHOSOMMYEeCKOW BO3MOXHOCTbIO eé

reHepauum co CTOPOHbI YNpaBnswoLWMX reHepupyowmx oobektoB ConHua, He saBnsieTcs
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Ge3npenenbHONn 1M HeynpaBrAsieMOW BENNYUMHOW 3JHEpreTudeckon cybCcTtaHumMm B 9TOM
TOHKOM KOCMOMW3NYECKOM MNpOLEeCcce CBOEro YnpaBnsaemMoro obpsikeHua. A no aToun
npuynHe HeT HeobxogmMmocTn 6e3MOKOUTBCA OTHOCUTENBbHO YXKacalowmx MPOrHO30B O
«besnpegensHOM» KOnMM4yecTBe poxgaemoctn nwogen B bygyuwem, 6GearpaHUyHO
yBeNuUYMBaa MX KOJNIMYECTBEHHOE «MOronioBbe» rof OT roga. To, YTO Mpoucxoguno C
HapacTalwWuMn npoueccamm 3TOr0 CaMOro «norosioBbsi» W MPOUCXOAUT MOKa eLweé
aBTOMOTOPHO HbIHE, CBA3bIBASACbL C «ynpaBfieHMEM» OT MPOLUMbIX COCTOSAHUK ObiBLUEN
«UHTepBeHTckoM Cuctembl» — 3TO CKOPO NPUAET B COCTOSHUWE «ynpaBneHus npu
BMeLlaTeNbCTBE UCTUHHBIX COCTOSAHUM YNpaBrneHnn N3BHe». ATOMY UMeETCH CBOM UCTUHHO
peanbHbIN NPorpaMMHbIA Npeaen u CBA3aH OH HE C «OrPaHNYEHHbIM KOPMOBbIM» Basncom
N C HE rapaHTMpPOBaHHbIM «BOogoONOEM» ByayLlero HaceneHus. TakoBble «HU3KME» MOHATUS
ONMPaltTCA TOMbKO Ha ObIBLUMI MNPaKTUYECKUA YPOBEHb MOHUMAHUS CYyTM BOMPOCOB
Aemorpaduyeckoro xapakrtepa, CBs3aHHbI C MPOLSbIM «MHTEPBEHTCKMM Gasnucom u3
chepbl XKMBOTHOBOOYECKOrO B3rnsga Ha CyTb Xu3HM nogen». ObpauieHne 3Toro
peanbHOro CROXHOro gemorpaduyeckoro npouecca B pPaMKM HEKOEro «YnpOLLEHHOro
XMBOTHOBOOYECKOro rnoaxoda, U3MepsieMOro KOMMYEeCTBOM JIIOAEeN SKO MOrosfioBbe» B

AaHHOM O4YeHb TOHKOM BOMNPOCE CEroAHALHEro AHS He NnponaeT!

OrpaHu4eHHbI npeden reHepupyeMonm «3Heprum-mHopmaumm» He aacT TakoBOW
HeynpaBnaemoctn cBepwutcal Kak roBOpsT CcaMOyBepeHHble U3-3a  OKeaHa:
«>KeHTNIbMEeHOB MHOMO, @ MECTOB Maro» (Aaxe He Nog03peBast, YTO 3TO CKa3aHHOE Aaneko
He B uX nonb3y). byabTe yBepeHbl B TOM, 4YTO 3TO HE MONYSIMCTCKMA JIO3YHr, a
LenecoobpasHOCTb NPOrpaMMHbIX MPOLIECCOB LIMBUITM3ALMOHHOIO Ppa3BmMTnSa camon 3emMnu,
Kak KOMMMEKCHOW xu3Hecogepxawen mogenn. OOBbEM reHepupyemMon «3Heprum-
WHpopMauuny» Halwen 3Be340oM HauYMHAeT MPUXOAUT B CBOK pearibHyk ynpaBngemyro
«HOPMY», @ 3Ta HopMa Mo CBOEMY MNoTeHuuany (MOBEeAEHWUI0) rapaHTUPOBAHHO MOXET U
Oynet obecneymBaTb XU3HECONMPOBOXAEHNE NpuMepHO 1,2 MNpa WHOMBUMAOB Ha 3emre.
3ato Kakux «nopoguctbix W yMHbIx»! KOHKpeTHas Tepputopusi rapaHTMPOBAHHOIO
XN3HECOMPOBOXAEHNST  yXXe  «3aBeplaeT MpoLecCbl CBOEN  pas3rpaHN4MTENbHOWN
NnoaroTOBKWY, 3TO Havanock ewé ¢ Hosbps 2013 roga (ykasbiBanochb B maTepuanax OdY).
N aTO BCE, NOCKOMbKY WHOPMALMOHHO 3TOrO MoKa BMOSIHE OOCTAaTOMHO NSl YPOBHSA

ny6nun4yHoro!

Tonbko MO OAHOW 3TOM NpuYMHE 6e3 [OMNONHUTENBHOrO ybeXaeHus B 3TOM, NAAM
HeobxoaMMo ObiTb ropasgo CKPOMHEE B CBOEM XMUTEWCKOM NOBEAEHMU, B YCTPEMIEHUN

OCO3HaHHOIo 0OPETEHUSI MHOTO YPOBHS MO3HAHUS U KOPPEKTHOCTM CBOEro 06pasa >KU3HW,
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6e3 BMMAHMA Ha 3TO CO CTOPOHbI «UMAPOBOM MNOAOEPXKKM» CO CcYETOB B HaHke!
PekomeHOauumn oOT 3aKpbITbIX KMAHOBbLIX OpraHM3aumii OTHOCUTENbHO OBpeTeHUs HEKoM
cBoen «M3bpaHHOCTM», NAPTUMHBLIX (DOPMMPOBAHMA N PaBHbIX UM agMWUHUCTPATMBHO-
MadUNO3HbIX KOHCTPYKLMI HE CPabOoTaloT, UX HEKyAaA «MofaBaTb» U HE BO YTO «ONMATUTb»
32 KOppPYMNMPOBaHHYK pekomeHaaTenbHyto ycnyry! WHterpauua B Oygywiee, — BOT
Hanbonee BaXXHOE MEPUIIO 3TOMY NMpoLeccy n UMeHHO 06 aTom B « OcHoBax PopmMupoBaHus
YenoseyecTtBa» (4 Toma, 6.B. Makos, 2009-2017 r.r.) 6bin0 ykasaHo. KTo cuMtaet MMeHHOo
3TO yKa3aHHOe OCHOBaHWeM A5 POPMUPOBAHUA TOSbKO JMLLUb CAYXOB, MyCTb Tak 9TOT
Ba)XKHEWLLMIM NpoOLUEeCcC M NpoJoSmKaeT BOCMPUHUMATb, @ COObITUMHbIE XPOHOMOrMYecKne
npouecchbl NOCNeaHNX NeT yMO3pUTENbHO yXKe AEMOHCTPUPYIOT BCE 3TO Npoucxoasiiee, Kak

NUCTUHHYIO pealibHOCTb BO BCEM XXNTEMNCKOM MX BOMOLLEHNMN.

3emns NpuMxoguT B CBOW ynpaBsfiieMble COCTOSHMS NMPUPOAHOro ecTtecTBa Mnocre CMeEHbI
CuctemHon Bnactu (nocne 2011.04.24) n ocBoboxgaetca OT MNPEXHEW BHELIHEN
WHTEPBEHTCKOM YNpaBndalolWen 3aBUCUMOCTU, npuBoas cebss u CBOM NporpaMMHble
COCTOSIHUSI TapMOHMM Pas3BUTUA B MCTUHHOE €CTEeCTBO, B BbICOKMX TeMMax BOMoLWas
peabunutaumMilo B MpPEeXHWE COCTOoAHMS  OobWero nporpammMHOro  CoBbITUAHOIO
XpOHonpoLecca, a camoe rnaBHoe, — NMPMBOASA BCE UCTUHHbIE U POAHbIE Ynpasnswowme
Komnnekchl B CBOE AeNCTBEHHOE ynpaBnstoLee npupogHoe (duamyeckoe) ectectso! M aTo
BCE BepwuTcsa B pamkax [lepexogHoro nepuopa (12 net), a He Korga-To B Janékom
Oyaywem! Hukakmx HOMEHKNaTypHbIX pelleHur nboro ObiBLIEro BNACTHOTO YPOBHS
nogen ot KoHCTpykumin bbiBLLEro ynpaBnsaemoro obitus nogen gnga atoro He TpebyeTcs.
Bce oHM cBobGoaHbI OT «toacKkon 3aboThl 0 UX Xe ObiTney. YcepacTesoBaTh Yepes Hacunme
N napasntnam 6oree He HYXHO, YLWSO TO BPEMS «MHTEPBEHTCKOrO COMPOBOXAEHUSI» B
NCNONHUTENbCKNX AeNCTBUSX obiecTtsa ntogen! TpebyeTca ycepane MHOro poaa B CBOEM
COBEpLUEHCTBE — MO3HaHMe 6oriee BbLICOKOrO YPOBHS, pasyMEHHOE OpPUEHTUPOBaHME U
pas3BUTUE COCTOAHUI 1 anemeHToB Co3HaHna n Pasyma! ELLé pa3 nmeeT CMbICIT HanOMHUTb
0 TOM, 4YTO 3emns, Kak nnaHeta Pa3ymeHHOM OpueHTauuMM B CBOEM LIMBUNU3ALMOHHOM
pa3BUTUU, HAYETO HeLenecoobpa3Horo B 3TOM NPakTUYeCKon cdepe XKNM3HeCoNpPoBOXaAEHMS

nogen He npegnpuHUmaeT!

Cy3nm pamMKku BaXKHOro nNpoBreMHOro BOMpoca HalUX CYXXAEHUN: «3a4yeM HYXHO XnBoe
BELEeCTBO, caMas Manas 4actb U3 KOTOPOro AofmxHa 6biTb opueHTMpoBaHa Pa3ymeHHO B
CBOEM LIMBUIN3ALMOHHOM PasBUTUX, B TOM YMCIE U Yepe3 obpsxkeHne camoro Yernoseka
CO BCEWN CITIOXXHOCTbIO ero (pyHKumMrM Ha 3emne, Kak BaxHasa unoctacb Pasyma?» Heyxenu

3Ta camasi manasl YacTb OT BCEro HeOOBbATHOrO KONMYECTBA XXMBOrO BELLECTBA NNaHETHI
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HaCTOMbKO BaXXHa B CBOEM pPa3BUTUWM, YTO Takoe HeonpedesiEHHO OrPOMHOE KOSIM4eCcTBO
3HepreTMyeckon cyocTaHumMm B POpMe «3Heprum-uHdopmMmauum» cnegyeTr TpaTuUTb Ha
opraHuMsaumio eé€ ynpasnsgemoro 6biTna u passutna ero Pasyma? Mbl eweé TONbKO
Ha4YMHaeM B CBOEM HblHEWHeM CcocTossHUM CoO3HaHMS U YPOBHSA MO3HAHUSA O4YeHb
NOBEPXHOCTHO MNpuKacaTtbCA K HOBbIM rpaHsAM 00 MCTUHHOM METOOOMOrMn LEHHOCTH,
NPUHATON BO Bcen BceneHHon, HO 1 3TO yXe nopaxaeT Halle NMOHMMaHWe OTHOCUTESTbHO
peanbHOCTU NO O0ObEMaM LIEHHOCTHOW TpaTTbl, CBA3AHHOW C MpoueccaMm BOCCO34aHUS

YenoBekal

[axe v He nogo3peBasi paHee 0 TOM, YTO B KAKOM-TO MarioM unm 60nbLLIOM KONMYyecTBe
TaKoBble 3HepreTudeckme TpaTTbl ObINN NpMMeHeHbl BooOLWe XOoTa Obl U B yNPOLLEHHOM
npownom ynpasnsemom 6biTve nogen (B yCnoBuSIX Tak Ha3blBAEMOro UX BELLHOro
NPUMEHEHNSA NPU CTapon MHTepBEHTCKOM CUCTEeME), TO HAM HblHE BECbMa CITOXKHO XOTS Obl
Ha MOHATMMHOM YypoBHe AnNdA ceba npeacTaBuTb U BblPa3uTb, BO YTO XKE Mbl MOXEM
«LE€HHOCTHO 3HepreTnyeckm obonTUCbY ANd Hallen pogHOM NfaHeThbl B ByayLiem, npy aTom
rapaHTUPOBaHHO M C YBEPEHHOCTbID YyCTpemnssacb obecneynBatb cebsa  noOUMbIX
pasBMBalOLWMMCA OOBEMOM 3Hepros3aTpaTtHOro komdopTa, CyweCTBEHHbIM 0bpasom
CO3HaTeNbHO yBenuumBasi 0ObEMbI TpaTTbl Kak MaTepun 3NEeKTPUYECKOM U MarHUTHOW
3HEeprum, KO BeLHO (OPMUPYIOLLMX OCHOB CUHTe3a Oyayuiero HeobxogMmoro Ham
N3BECTHOIO N HEM3BECTHOIO BELLECTBA, C OQHOM CTOPOHbLI, Tak U TpaTTbl SHEPreTUYECKNX
cybCcTaHUuMM «3Heprun-sepemMsi» un, OCOBEHHO, «3aHeprumn-mHdopmaumm», ¢ LOPYron noka

HEBELOMOW HaM CTOPOHbI!

JOHeprusa n eé UCTUHHaAsA LIEHHOCTb, — 3TO Y)XXe He BblAyMaHHas NoabMU MyCTO3BOHHAS
UNIO3KS, BblpaXXeHHaa TpaauMUMOHHO Yepes HblHELLUHWEe BpPEeMEHHbIe rnynoctu B oopme
KaKuUX-TO YCMOBHbIX OEHEr UM Kakoro-to OepuBaTUBHOIO LIEHHOCTHOro um nogobus (B
nobom cnyyae BbIMyLWEHHbIX TONbKO NULWb Ha ycrnoBuu ouayunapHocTu, T.e. gosepus)!
NcTnHHas UeHHOCTb Bcex nnaHeT nobbix 3BE3AHbIX CucTeM BO BCEX ranakTukax
BceneHHon, ABMAIOLLMXCS CaMOCTOATESIbHO XU3HecogepxaLimmu n
Xn3HeconposoXxgawwmmn, aa ewé un Pa3yMeHHO OpueHTUPOBaHHbIMA B CBOEM
UMBUNN3ALNOHHOM Pa3BUTUN, Kak Hawa 3eMns, — eCTb HakonuTenbHasa (Ha ycrnoBusx
BHEWHeM TreHepauMm W €€ npuxoga WU3BHE) W MNNKOC  COOGCTBEHHO
camoreHepupoBaHHas NnaHeTon «3Heprusi-uHdopmauusa»! BoT 4To ecTb UCTUHHasA

LeHHOCTb!

Takne nnaHeTbl, Kak ocobble YCNIOBHO CaMOCTOATEJIbHblE «KOCMU4YeCKne Kopa6n|/|»,

CNocobHble K NepeMeLLeHNo Mo NPorpaMMHON MMM MHOW HEOOXOAMMOCTM Kyaa-To, eCTb
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«LWTYYHbIA TOBap Kak Obl py4yHOM paboTbl» B Kaxgown ranaktuke! M Ha Takmx 0CobbIxX
nnaHeTax — KOCMUYECKMX kopabnukax, ¢ rpaButTaumen Heo6xoaMmo ApPYXKUTb 0C060,
NOCKOJIbKY OHa Oonee OOWMPHO M BCECTOPOHHE 3HauYMma 4epe3 BCE CBOE
yyacTByloLwee ynpaBnswluiee nposiBneHue npu BOMJIOWEHNN BCeXx
KOCMO(U3NYeCKux npoLeccoB, CBA3aHHbIX 0CO060 1 Gonblie Bcero ¢ obecneyeHnem
XXN3HeCOoNnpoOBOXAEHUS XXKMBOro BeLecTBa, a Takke 0cobomn TpaTTbl CBOEN LLeHHOCTHU
— «3Heprun-uHcpopmMaLumn», 0 KOTOPOWN Ha AaHHbLI MOMEHT NOASM MOKa eLLEé He N3BECTHO
Hu4yero n, 6onee TOro, Aaxe WM Npu NOABMAEHUM KAKUX-TO CIYyXOB» O HanMyMmM TaKOBOMW

aHepreTuyeckon cybctaHumm, NiogbMK 3TO NPOCTO OTBEepraeTcs Harnpoyb!

TakoBoM ypoBeHb HeBexecTBa 6ornee npoagomkaTtbCA He MOXeT, Aa u He 6yaeT! [1na
BCEX OOBLEKTOB ranaktMku UeHTpoobpasywliaa reHepauus  «3Heprumn-BpemMsi»
npegoctasnset Bcemy kocHomy Cyliemy 9TOM ranakTUKM yCroBusi rpaBUTaLUOHHOIO
paBHOBenuuYMA B BonnouweHun cdyHKUMM cpopMupoBaHUs BelecTBa U OOpsKeHUs
ero B Heobxoaumblie OOycTpoOeHHble popMbl Ten An8 W Npu UX NPOrpamMmMHOM
B3aMMOOENCTBUN, KaK Ha YPOBHE MEXOOBHLEKTOBOM MEPHON MACLLUTAabHOCTN 3TOM ranakTuku,
TaK U Ha YpOBHEe OT nNpef-aTOMapHOro 0 BHYTPEHHEro nnaHeTapHOro. TO O4YeHb BaXHbIN

MOMEHT rapMOHUM €ANHOro NOA0OUS B KaXaoW ranakTuke.

[lononHuTenbHoe K ykaszaHHOMY ocoboe ycrioBuMe Mpu BOMMOLLEHUN KOCMOMU3NYECKMX
NnpoLeccoB BCTynaeT B CUITY ANS XXM3HecoaepKallumMx U KU3HEeCOMNPOBOXAAMLMX NraHeT,
OHM B BOMpOCax YMNpaBnsoWero BANSHUSA Bbllle 3TOro YPOBHS PaBHOBENWYNS B KaXKO4oM
OTOENbHOW ranakTuke M VMMEHHO Ansi HUMX WM B HUX O0OycTpauBaloTCs Kakue-To
[AOMONTHUTENbHbIE MeXaHU3Mbl 00s13aTerbHbIX KOCMOMU3NYECKNX MPOLIECCOB, KOTOPbIE UX
oTAenbHO ybeperatT OT KakMX-To HeNpPeABUAEHHbIX BO3MOXHbIX CUTyaLUiA OTKITOHEHUS NPK

B3aMMOAENCTBUN TeN Ha OOBHLEKTOBOM YPOBHE B MacwTabax 3TuX ranakTuk.

K npumepy ans 3emnu en: npegoctaBneHa pegkas cnocobHOCTb (B OTNMYME OT MHOMMUX
NHbIX nnaHer) cchopmupoBaTtb CINOXHENLLYIO KOHCTPYKLMIO COBCTBEHHOrO
KOMOWHMPOBAHHOIO MarHUTHOIO MOMs, C NOMOLLLK KOTOPOro chOpMMPOBAHO OYEHb MHOIO
0COObIX BHYTpU-NNaHeTapHbiX (OU3NYECKMX MPOLIECCOB, B TOM 4uCe U B UHTepecax
obpeTeHna HeoBXoaUMbIX LOMNOSTHUTENbHbBIX 3aWMUTHBIX PYHKUMA (XOTS Bbl OT NM3NULLIECTB
npy OOMNOMHUTENbHbIX MNOTOKaxX MpUXoasWwmMx OTOHOB WNM  MarHUTHbIX 4acTuy, C
HEeHY)XHbIMM napameTpaMmn Ons 3emMnm U npoyee), — «CrnvB» MNpULLIEAWNX MU3NULLIECTB
MaTtepum MarHUTHOW U 3NEKTPUYECKOM IJHEPrMm B CTOPOHY YyXoAsLWero crega CBOero
ABMWXKeHUs. A 3TO rpaBUTALMOHHO pPEryrMpoBaHHbIA MPOLECC, HOCSALLMIA CIIOXHENLINIA

XapakTep cucTeMbl OOpaTHbIX CBSI3€ M KOHTPOMS MO PErynMpoBKE 3SHEepreTUyecKou
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poctatodHocTn  (06bekTbl YK  «AHTapKTMabl», nMpamugbl  AHTapktugsl U T1.4.,

pacnonoxeHHble no KxxHomy MonsapHoMy Kpyry).

NMoaToMy noHuMMaTb M OCO3HaBaTb NPOSBIeHUEe rpaBuTauuMum Heob6xoauMmo 6Gonee
rmyobuHHoO BO BCeW €€ MHOroypoBHEBOW KOMMJIEKCHOCTU, OCO3HAHHO He
npensaTCTBOBaTb BOMJIOLWEHUIO (PU3NYEeCKNX NPOLIECCOB C UX y4acTuem Ha 3emne u
0COOEHHO He pa3pyliaTb KOMMNJIEKCHbIE COCTOSIHUA NMilaHeTbl, KOTOpble cneynanbHO
ero xe n hopmupyrotcsa 6narogaps, B TOM UMcne, 1 3a CHET TaK Ha3blBaeMbIX MNOME3HbIX
«MECTOpOXAEHUA 4ero-nubo» (Kak ux 0Oonee npuBbLIYHO Ha3bIBAKT  «MOME3HbIX
nckonaembix», HO Ana 3emnu nonesHblx, a He ans 6aHKMpPoB K onNUrapxoB-mMmpoenos). To
€CTb HaM OCTaéTCs HE 3aHMMAaTbCS PacXMTUTENbCTBOM «MPUPOOHbLIX GoraTcTB» 3emMnun u
BCEro TOro, YTO OHa CO34aéT (CMHTE3MPYET BELLECTBO) 1 NO CEM MOMEHT ANSA KaKUX-TO UHbIX,
noka He [0 KOHLUA M3BedaHHbIX HaMu Lenen 6onee BbICOKOro MOpsiAka, YEM «HYXKHO HaMm

Ansi CO6CTBEHHOro NOTPEOMTENBCKOro MKANBEHYECTBA U FPabUTENbCKOro napasnTuaMman!

3emna nx copmupyeT B TOM 4ucrie M Ansa Toro, Ytobbl KOCMOMU3NYECKMe npouecchbl
KOMIMMEKCHOMO yNpaBrisloWero rpaBUTaUMOHHOIO COMNPOBOXAEHNA Bonnowannuce 6e3
NPOrpamMmMHbIX OTKITOHEHUI, HE UCKaXKEHHO obecneunBasi 6e3aBapuiHble NPOLECChl CBOEro
LUMBUNN3ALNOHHOIO yNpaBnieHns U pasBuThs. A ecnm yXK Tak NPUCNYNIO U HaMm OKa3anucb
HY)XXHbl TakuMe e «boraTcTBa», TO HaM HeoOXOOMMO W [OCTATOYMHO Hay4MTbCA WX
CUHTE3NPOBAaTb, KakK BELECTBO HaM B XO3ANCTBE NOTPebHOe, NO TEXHOMOrMsiM, Kak 3To
aenaet cama 3emns U Torga Heob6XxoOMMOCTb Pa3BOPOBbIBAHMS BCEro atoro y 3emnu

oTnagét cama no cebe! HeobxoaumMo HayunTbCA co3naaTb, a He BOpOBaTh M paspyLlaTh!

Xopowlo, MOXeT ObITb KOrga-To Mbl U HAY4YMMCSl CUHTE3MpoBaTb TpebyemMoe BeLeCcTBO U
Oyoem ero npomsBoaUTb CTOMbKO, CKOSMbKO peanbHO noTtpebyeTtcs ana obecneyeHus
Haluero komdopTa u xmsHeobecneyeHus, HO Npu YEM 34ecCb rpaBuUTaLmst U UMEHHO B CEW
yac? A Npu TOM, YTO caM KOCMOMM3MYecKknn npouecc opMmpoBaHMSA BeLLecTBa, a
cnefoBaTenbHO M (hOpMMPOBaHUS MECTOPOXAEHUI N3 3TOrO BELEeCTBa, «NpUMEHEHME Tak
Ha3blBaeMbIX MECTOPOXAEHUN» W camMO ynpaBrieHWe npoLeccaMn rpaBUTaLMOHHOMO
Xapaktepa npuv B3auMOOEeACTBUM Ten C npen-aTOMapHOro YpPOBHA MepHOM
MacwTabHocTun ao nraHeTapHoro BKNHOYNTESIbHO npu BOMJIOWEHUMN
XXN3HeCcOonpoBOXAaKLWMX NPOLLECCOB LIMBUITM3AaLMOHHOIO pa3BUTUA NNaHeTbl 3eMns,
— BCE BMECTE 3TO BOMMOLLAETCS TOMbKO € y4acTUEM rpaBMTaLMOHHOrO ynpaBnstowero
XapakTtepa COMpPOBOXAEHUST U C obs3aTenbHbIM y4YacTUEM MUHepasrbHbIX
chopMupoBaHMI KOCHOrO BelecTBa, crneumanbHO cobupaemMbiM B OTAEMbHbBIX HYXXHbIX HE

Clny4YanHbIX MecTax.
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BoT npu 4ém rpaBuTaumMa B ITUX CHOXHENWMX KOCMOgM3nyeckux npoueccax. Kcratm,
OLHON M3 BaXHbIX MPUYUH YyBENIMYEHUs TEeMMoB, BCEOXBATHOCTU MacliTaboB u pocTta
YPOBHS MO COXHOCTK 3abonesaHunin B cpefe Noaen, cnegyet uckaTb U B HapacTtawLweMm
cboe MNporpaMMmHbIX NPOLECCOB FPaBUTALMOHHOTO >KM3HEHHOrO COMPOBOXAEHUSA >KUBOW
KNeTkn, B TOM 4YUCe M NO MpUYMHE pas3pylleHUa MeCTOPOXOEeHUA MUHepasibHbIX
dOpMMPOBaHMIA KOCHOrO BellecTBa. MIMEHHO 3aTa BaHenwass npobnema HblHeLWHen
MeauunHOM BOOOLLE He paccMaTpmBaeTCs NO CKYAHOCTU YPOBHA NMO3HAHWUS CBOEro B 3TOM
HanpasrieHun, a HanpacHo! He HY>XHO UCKaTb NPUYUHBI U3BHE B €KErOAHOM YCITOXHEHUUN U
NPOSIBIIEHMM TaKMX MacCOBbIX U ONacHbIX 3abonesaHun, kak rpunn, BUY nHdpmumnposaxme
UNn yBenuYeHne KonuMyecTBa M TUMOB pPakoBblXx 3aboneBaHun. Bce 3T npuyvHbl He
«U3BHE» NpuUxogslume, OHM BHYTPU popMUpYyeMble, T.e. Ha Hallen nnaHete v Gornbluas
YacTb MPUYMHHOCTU BCEro 3TOr0 CBHA3aHa MMEHHO C npoueccaMu nporpaMmMHOro
OTKITOHEHNA UMW  paspylleHUs B YNpaBnslowWeM COMpPOBOXAEHUN paBUTALUOHHOIO
Xapaktepa. OT0 K npumepy O 3HAYMMOCTW MO HEeBMeLLaTenbCTBY fogen 4yepes CBoe
paspyLiatoLiee notTpebuTtenbckoe ObiTe B rapMOHUIO NPUPOLHOIO eCcTecTBa OKpYXatoLen

pgencteutenbHocTn! beaHakasaHHbIM AN Ngen OHO HE OCTaeTCs.

HO TonbKO nNu 3aTMM orpaHvyMBaEeTCAa ynpasnsiowee yv4acTue CO CTOPOHbI rpaBuTaummn?
[aneko HeT, 3TO TOMbKO MUWb Manas 4acTb 3TOr0 YNpaBffloLWEro rpaBUTaUMOHHOMO
ConpoBOXJaloLLero npolecca, npuBeeHHas B KQ4eCTBE NpumMepa, KacarLLerocsi onsTb Xe
PasymeHHOro opyeHTMpoBaHus B LMBUNIM3ALMOHHOM pas3BuTun camon 3emnu n Henoseka
BMecTe C Heto! Ho kak e «BbITb yKe YaCcTUYHO JONYLLEHHBIM MO YPOBHKO CBOErO NO3HAHUSA»
CO CTOPOHbl «M3BHE» K TOHKOCTSIM TaKOBOrO CIIOXKHEWLLEero npolecca, Kak WUCTUHHas
rpaBuMTaUMs U3 YMCna HblHELIHErO MOKONIEHUS NoAen, ocTaBaTbCA B «Hay4YHOM 3ab6BEHMM 1
cvaeTb nomankueatb»? [na TakMx KOHEYHO Xe CTOATb Ha MEeCTe He HY>XHO, HeobxoamMmo
ABUraTbCsa BNepén B CBOMX IKCNEPUMEHTAX M cTapaTbCA nNpobuBaTb CBOM pesynbTaTthl B
npakTuky ObITUs nogen, nHave NnNyToBCcTBO ByaeT nNo npexHemy 6paTb BeEpX Hag ymamu

nmoaen.

YuncTo ona cpaBHEHUs YpPOBHEN NoAXo4a B NpoLueccax No3HaHUst MOXKHO NPUBECTUN NpUMep
4acTo TPaHCNUPYEMOW CepUM HayuyHbIX PUNBMOB C yyacTueM AHHbI YanmaH o TanHax
BceneHHon n 3eMnu ang y4éHbIX Ha «KYXOHHOM YPOBHE CYXXOEHWU», HY XOTS Obl Ha Temy
OTHOCUTENbHO 06pPa30BaBLUMXCA KAHBOHOB Ha aMEPUKAHCKOM KOHTUHEHTe, cpeaHen Asunm
n apyrux reorpadgpuyecknx mectax. OT BCEBO3MOXHbIX HagyMaHHbIX fiereHg O TauHCTBax
HEeKMX MpOoLUMbIX LMBUAM3auunM Ha 3emrne n crnegax nocrneactenm ot ux npebbiBaHus, o

MHOXeCTBa HeBbINUL, MHOrO poAa BblAYMOK, — 3TO TOT HABOP CYGBHEKTUBHBLIX «COYMHEHUNY,
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dopmMMpyeMbIX C Lenblo Kak Obl «MNOACHEHUS» NPUPOLHONO WAW  UCKYCCTBEHHOrO
NMPUYMHHOIO XapakTepa B MNOSABMAEHUUM ITUX KaHbOHOB. [MOHATHO OAHO: YTO HUKakas
npupogHas ecTeCTBEeHHas MPUYUHHOCTL MNPOUCXOXOEHUA B 3TOM (PEHOMEHE HWU4Yero
OOBACHUTL HE MOXET, MOCKOSIbKY BbIMblTb M MEPEHECTUM Takoe OrpoOMHOE KONMMYEeCTBO
TSXKENbIX U TBEPAbIX MPYHTOB BOLOW B HMKYyOa HEBO3MOXHO, PaBHO TaKkKe Kak U Nogam
npokonaTb Takme MHOro MunnuapaHble Maccubl. A caMoe rmaBHoe: rPYHT Kyda ucyes B
TakoM OrpoMHOM KonuyectBe? To eCTb BCE, YTO TPaHCMMPYIT Takue MNceBAO-Hay4Hble
dunembl A, YanmaH, — 3TO NpPOCTO pasBfnekaTesibHbIN pPas3Bog  [OOMOXO3SEK,

I'IpeI'IO,EI,HOCI/IMbIVI AKO Hay4Hasd.

A peanbHOCTb UCTMHbLI 06pa3oBaHWs TaknMX U NOAOOHBLIX UM KaHBOHOB 3aknoYanacb B TOM,
4YTO OrpoOMHeuLIne KonuyecTBa BelwecTBa C 3eMnvM nepemMellanucb C Heé He Mo Bosie
Hawen nnaHeTbl! HO nepemelleHrMe OCYLLECTBMANOCL HEe C  MNOMOLUbID  KaKUX-TO
TPaHCNOPTUPOBLUMKOB, a C MNPUMEHEHWEM HarnpaBfeHHOr0 MOTOKa BeLEeCTBEHHO-
POPMUPYEMBIX COCTOAHUIA MaTEPUA IJHEPTUI (MaTepun SNEKTPUYECKON U  MaTepun
MarHUTHOW SHEpPrum) B UX MHEPLMOHHOM COCTOSIHUM 3HEPruh Ha ux npeg-aToMapHOM
YPOBHE MEpPHOM MacWwTabHOCTU B pPasnNU4YHbIX HanpaBlieHUAX «pPa3BOPOBbIBAHUS
BellecTBa». [NaBHOe HanpaBreHWe BbISBIEHO — 3TO B CTOPOHY rpPynnbl CO3BE34MS
Bonbwon Megseguubl (rpynna dYetBépton 3Be3gbl — Cyp). OTMM O0BbACHAETCS Takke U
OCHOBHas MPUYNHHOCTb OPUEHTUPOBAHUA SHEPreTUYECKOM Ocn BOoNbLUMHCTBA NUpamMua B
ctopoHy bonbwon Measeanubl. OnpefenéHHaa 4YacTb nNupamug B panoHax Takux
KaHbOHOB (M ApYrMx MecT) bbina NpMMEHeHa MMEHHO AN Takux onepauun «nepedbpocku
BelllecTBa B pa3obpaHHOM COCTOSAHUNY, OCOBEHHO M3 (DOPMUPYIOLLIMXCA MECTOPOXAEHUN
penko3emernbHbIX MeTannos, ofioBa n ptytn! BoT gaxke Takme «MCtopum» MOrn TBOPUTb C
Hawen 3emnén B nepuno Havana nHrepeseHuun. Mepebpocka Bonnowanack BpeMEHHbIMU

WHTepBanamm ¢ Kaxaor noAroToBNEHHOM TOYKN OOMNH pa3 B CYTKM.

OTO BCE KacaeTca WuHGOpMauMM OTHOCUTENBbHO CO3HATENbHO NPENnOgHOCUMBIX
3abnyXgeHnn B ypOBHE HaLUero HblHEWHEro hOpMUPYIOLLErocst NO3HAHUSA C NMOMOLLbIO
TaKkuX «pasBrekaTesibHbIX Nnepenad c NpuMeHeHnemM TeneBnaeHnsa». A Ha KOro OHO 1 B YbMX
NMHTepecax paboTaeT, kakme BbloyMaHHble TauHCTBa 3eMnn pacKkpbiBaeT, pacrnpoCTpaHss

CBOHO NTOXb Yepe3 nogobHbIx HanmaH? 3To eLwé ocTaéTcs BONPOCOM.

YTo KacaeTtcs yactum pealnbHbIX NCTUHHbIX Hay4HbIX I'IpO6J'IeMHbIX BOMNpPOCOB, CBA3AHHbLIX C
Pa3yMeHHbIM opueHTnpoBaHmem UMNBUITN3ALMNOHHOIO pa3BUTUA 3emnu, TO Mbl
HEeOHOKpPaTHO I'IO,EI,‘-IépKI/IBaJ'IVI O TOM, YTO TaKOBOE OpUeHTUpoBaHuNE obsi3aTenbHoO

BOMJIOLLL@ETCA C NPSMbIM y4acTuem Yernoseka, pasBUTUEM Y HEro COCTOSHUA U (PYHKLNN
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ero Moasra, ero npsiMbIM y4acTMem B MO3HaHUM UCTUHbI O «CoTBopeHHOM Mupey,
obpeTeHun wuM  coseplleHHoro Pasyma, MNOCTOSAHHOM  pasBUTUM  SNEMEHTOB
nHanBmnayanbHoro u obuwecteeHHoro Co3HaHus rno mepe MoBbILLEHUSA YPOBHS MO3HAHUA U
MHOroe gpyroe. Takoro nogxoga U OCO3HaHUSA ero 3Ha4YMMOCTU COBPEeMEHHasa Hayka ans

cebs ewé He Bblpaxana, U He 3agaBana.

Kakyro yyacTByOLylO0 pofib B 3TOM BOMPOCE MOXET 3aHUMaTb rpaBuTaLusi, KaKkoBa
e€ ynpaBnsiowas nosvmuma? B gaHHbIM MOMEHT CyXOeHUs HaM BMOSfIHe O0CTaTO4YHO
NOBEPXHOCTHOIO PACCMOTPEHUS OM3MKM ITOrO CIIOXKHENLLEro BOMNPOCa, Tak Kak rnybuHHoe
CY>XAEHME N UCccrneaoBaHue, — 3TO eCTb OTAeSbHbIE Hay4YHble HanpaBneHna puankn Moasra

N OU3MKN KNETKK, KaK HanpaBrneHust Hayku 6nuxariwero 6yayuiero.

Ham He n3bexaTtb B CBOEM NO3HAHUN BOMPOCOB O TOM:

-C MOMOLLbIO 4Yero M Kakum o6pasoMm ocyllecTBnseTca caM (U3NYeckun npouecc
ynpaBfeHns rpaBuUTaALMOHHBIM COMPOBOXAEHNEM MNPU TOM Xe (OPMUPOBAHUN CXEM
coenHeHuss HepoHOoB Mo3ra B KpaTKOBPEMEHHbIE WNN NPOLOITIKUTENbHbIE MOMEHTHI
KOHTaKTHbIX COCTOSIHMW Hawero Moasra, korga ocylecTBnAeTca HenocpeacTBEHHO
KOCMOMU3NYeCKUn npoLecc npuéma u pacwmdpoBKU BHELUHE MPUXOASLLEN «3Heprum-
NHopmauuny, B kakon 6bl hopme 1 € Kakor Bbl MMHUMarnbHOW NAIOTHOCTBLIO NPUXOAALLErO

MOTOKa 3TO HE NPONCXOoAnIo;

- Kak fdanee BOMMoLwlaeTcs yrnpasnsemoe eé pacnpeferneHue, BTOPUYHOE HaBedeHue
MaTtepun  SHeprun, U3MEHeHue xapaktepa HecrlydarHoro nmnoBedeHus MaTtepuu
ANEeKTPUYEeCKOM U MarHMTHOW SHeprMn B COPMUPOBABLUNXCS WM BHOBb BPEMEHHO

POPMUPYHOLLIMXCA CXEMaX COEOUHEHNA HEVNPOHOB U T.4.;

- He ABnAsACb Hekon LWabnoHHO-coAepKalen 3HepreTuyeckon cybcTaHumMen, Kakmm
obpa3om «aHeprus-mHpopmaumna» reHepupyet B COBOpPHbIX cxemax HeupoHoB Moara
CnoXHenwwme ronorpadunyeckmne KOHTYpHble (POPMbI KaKUX-TO NPeacTaBnsieMblX HaMU Ten
B nNoTpebHOM [nsi MX BOCMAPUATUS KOHCTPYKUMM W NPenocTaBnsieT CueHapui  ux
B3aMMogencTauns (NpomMcxogsaLLnin o4gHOBPEMEHHO B MPOLUSIOM, HacTodawweM n dyayuiem), He
orpaHunymBas cebs BooOule NpenenbHOCTb0 B TEXHUYECKMX BO3MOXHOCTAX (C MO3ULUKA
PU3MKM)  MUHUMAKCHbIMW  MacwTabamm MEpPHOCTU nNpuM  B3aMMOLEWCTBUN  BCEro

NPOUCXOASALLErO B OKpYyXarLen AeNCTBUTENBHOCTY;

- KaKk Mbl MOXeM cebe npeacTaBnsaTb BCE TO, YTO Mbl C MOMOLLbI CBOMX XK€ OLLYLLIEHWUNA

TEXHNYECKN KOHTakKTHO He BOCMpuUHMManun, He BOCIpMHMMaeM W HUKOoraa (*)I/I3I/I'-IeCKVI
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BOCMPUATb HE CMOXEM BCrneacTteBme orpaHNM4YeHHbIX BO3MOXHOCTEN HaLLMX MaTepunarnbHbIX

MEPHbIX OLLYLLIEHWU;

- KaK Mbl CTPOMM IOrMYecKne MOoAenn Hawmx 6e30WnboYHbIX CYXOEHWUN, KOTopble B
nocneacTBMe Hamu e KOCBEHHO U NOATBEPXKAAKTCS, YBEPEHHO U 0OOCHOBAHHO ONMpPasiChb
Ha TO, C 4YemM paHee Mbl BoobLle He CTankMBanuCb, HE WMENU HUKAKOro
9KCMNEepPUMEHTANbHOro onbiTa K, camoe rnaBHOE, CaMM XXe OCO3HaéM, YTO TakoBOro OnbiTa
Ham B 6nvkanmne ToicaveneTns He o6pecTy BooOLLE, MOCKOMbKY YaCTb TAKOBbIX CY>XAEHWI
WMEHHO BbITUA NoAen He MOXET KacaTbCsa HU KoMM 06pa3omM BoobLle (HEe UX 3TO YPOBEHD)

Takoro ypoBHs 6bITnsA aHeprun BeceneHHon;

- KaKMM 006pa3oM Ham MpPeaoCTaBSETCS TAKOBOW YPOBEHb NMO3HAHWS, «HEBO3MOXHbIN Ast
Hallero caMOCTOSTENbHOIO MCCNeaoBaTeNbCKOr0 COCTOSIHUS U OOMYLLEHUA MO YPOBHIO

Hawlero BO3MOXXHOIo NO3HaAHUAR;

- NOYEMY MMEHHO B HYXXHbI COObITUMHBIN MOMEHT UNN 6e30WNBOYHbIN BPEMEHHOW TaKT
KakKoro-to KOHKPETHOro npoucxogsilero parmMeHta u3 BOMOLAEMOro XpoHorpoLlecca
He3aBMCUMOro NPUPOAHOro ObITUA NpefocTaBnAeTca HaMm Heobxoaumas, AocTaTovHas U
6e3ownboyHas «3Heprusa-MHopmaLms», BOCNpMHMMaemasi BpeMeHHO CoObpaHHOM cXxeMom
13 HEMPOHOB Hallero mMo3ara, KoTopas B COCTOsSHUM obecnevnTb npeacTaBneHne obuien
mMoaenn 4ero-nubo, ymeeT KakMM-TO 0Opa3oM CBOEBPEMEHHO OTPa3UTbCA B HaLUMX
OLYLLEHNAX, Oa €LUEé U B TAaKOM CIIOXXHOM, HO MOHATHOM Ham obpase (KOHCTPYKTUBHOM
obpase wnu cueHapHOM B3aMMOOENCTBUA Ten), YTO Mbl MOXEM BCE 3TO pearnbHO
BOCMpUHMMAaTb B KayecTBe ariemeHToB cBoero Co3HaHus, T.e. Kak 6bl pernctpupoBath U

COXpPaHNATb, Kak chopMmnpOBaHHbIN MHHOOPMALMOHHBIN 3NIeMEHT B cebe?

CoBepLeHHO o4yeBUAHO, 4YTOo 6e3 ocHoB «KoHcTpyktuBHOoM Teopunm Bcero» Bcé
BblleyKa3aHHOe N0AbMU OCO3HAHHO ObITb HE MOXET, paBHO KaK U NPOU3ONUTU B ABb
yepe3 cBoé BomsoweHue Toxe! W 9TO BCE TOXe C yvaCTMeM rpaBuTauuK, Kak

Kocmodmanyeckoro npouecca? a!

TakoBble CcoOpMMPOBaBLUMECHA 3rIEMEHTbl COCTOAHUA CO3HaHuUS YyXe He MoryT
NPOM3BONbHO pacnagaTtbCs, MOCKOINbKY OHW nofAdepXaHbl CO CTOPOHblI NPOLECcCOoB
rpaBUTaLMOHHOIO YNpaBnALLEro xapakrepa CONpOBOXAEHUS, NPOUCXOAdALLME B HaLlem
Mosre, a Takke W nNpU COMPOBOXAEHUA W3BHE CO CTOPOHbI 3emMnn 4epes
dyHKUMoHnpoBaHne E€ 06bekToB YNpaBneHms nnm Kakmx-to UHbIX OO bEKTOB, UM paBHbIX

N He npoTMBOPEeYalLUMX CBOMM YyNpaBnsloWuMM BoO3deicTBMeM Opyr apyry. B ocHoBe

160



Makos B.B. «KoHcTpykTusHas Teopusi Bcero». BTOPOW OMYBJTIMKOBAHHbLIN ®PATMEHT.

BOMIIOLLIEHMSI BCEX 3TUX MNPOLIECCOB MOJIOXEeHa nornesass u3vka, B TOM 4uCNe U C
npuMmeHeHnem 3epkan H. KosblpeBa, HO He pensiTUBUCTCKOIO YrOXeHNst U eé hopMYyrbHbIX

WNN31iA, C NPUPOAON HE CBAA3AHHbIX HXU KOMM 0bpasom!

TakoBbIX NPo6AEMHbIX BOMPOCOB HE CYECTb N HAA UX peLleHnemMm 3anMeTcst Pusmka NHoro

YPOBHSA B bnivkanwiem dygyliem. Ycsonte onsi cebs xota 6bl TaKOBYHO UCTUHY:

Mbl HE CMOXEeM paccTaTbCA C KaKOW-HMOyAb NPOLWIOA MbICNLIO WU HalWUMm
npowsnbiM yb6exaeHUeM Mo KaKkoMy-TO BOMPOCY A0 TexX Nop, Noka 3TO Hawe
BHYTpeHHee «WH(OPMaLUOHHOEe COCTOSIHME», SIKO 3fieMEeHT Hallero mno3HaHuA,
«rpaBUTaLMOHHO» COMPOBOXAAETCA W He «Nno3BONsieT» en paspywarbca (Mnm

yXxoauTb B HeObITHe)!

OTO KacaeTcsl He TONbKO MaTepuanucToB U X MaTtepuanmcTudeckoro 6asmca onopbl B X
HbIHELLIHEM YPOBHE NO3HaHUS 1 YOexaeHus, HO U Apyrnx Toxe, NOCKONbKY 3TO BCErO NULLb
He3aBucMMasi OT Hac du3mMka nons Hawero Mosra co BCEMM €ro COCTOSAHUSMU W
dyHkumamun! Kak n Bcerga — BCE OKasanocb BeCbMa MPOCTO, M MMEHHO 3Ta MNpoCToTa
ynoxuna crioxHenwyto «Cuctemy» ¢ €€ MHOrorpaHHbIM1 CNOCOOHOCTAMM, T.e. caM Hall

Mo3sr co Bcemu ero pyHKUMsIMKN 1 cnocobHocTsamu!

Takke ycBOWTE U MHYIO MbICAb: MOXHO N1 OOMYCTUTb HbIHELIHEee MOKOSIeHne nogen K
TEXHOSOrMYECKOMY MOHUMAHUID W  MNPaKTUYECKOMY OCBOEHMIO MPOLECCOB TaKOBOro
YHUKaNbHOIO MPUMPOLAHOro rpaBUTALMOHHOIO COMPOBOXAEHUS NO OobecneyeHuto pyHKUM
Hawero Mosra? Jliogn TyT >xe O0OepHyT TakOM YpOBEHb MO3HAHWUS W TaKOBYHO
TEXHOJOrNYECKyH BO3MOXHOCTb  ynpaBfieHus npoueccamm rpaBUTaLMOHHOIO
ynpaBnsloLEero ConpoBOXAEHUS AOnsi obpeTeHuss HoBon 6Gornee XECTKOW CnocobHOCTU
HeobpaTumo nopaboliate ApyrMx C Lenblo napasutnama Hag HUMK UM NpocTo ybusaTtb
BCEX OKpyXatoLmx cebe paBHbIx 6€3 0CoObIX yCunuin 1 3atpar, T.e. NePENTUN K NPUMEHEHMIO
OpYXXUS COBEpLUEHHO MHOro poga. lNpu Takmx HOBbIX OBpeTaeMbiXx BO3MOXHOCTAX BCe
SOEPHbIE «MUCTOHbI», — 3TO YPOBEHb MPOLUSION AETCKOM 3abaBbl. ATO HE PUTOPUYECKUI

BOMpPOC. A Mbl BEPHEMCS B JTOHO HaLLMX NPEXHUX «NMOBEPXHOCTHBIX» CY>XOAEHUN.

Mpn NOBEPXHOCTHOM MpPEACTaBMNEHUN UX Mbl KOCHEMCSI TOSIbKO BOMPOCOB, CBSI3aHHbLIX C
passutmem Mosra M ero QyHKUUW, pasBUTUE IMEMEHTOB WHAUBUAYANbLHOMO W
obwectBeHHoro Co3HaHMA n Bonpoca O PasymeHHOM OpueHTUpoBaHUM YenoBeka B
npoueccax LMBUIN3aLNOHHOIO pa3sutus 3emnu. M BCE 310 BeCcbMa KOPOTKO, nb6o aToro

NnoKa B nNpuHUMNE BMOoJyiHE AOCTaTO4YHO C TOYKU 3peHunAd obLwiero noHMmaHus (bVI3VIKVI
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paccMaTpMBaeMbiX MPOLECCOB U Gornee rmyGUHHOIO YPOBHSI MO3HaHWS O rpaBUTaLuM B
uenomMm. B nepeyto ouyepedb BepHEMCHA K BoMpocam pasBuUTUS areMeHToB Co3HaHus U
Pa3yMeHHOM OpPUEHTUPOBAHUN LIMBUMU3ALIMOHHOTO PasBUTUS, C YETO Mbl M HAYMHAMNMW CBOW
CY)XOEHUS B CaMOM Havare 3Toro Toma, HO ye C Nno3uumin puankmn 3Toro npouecca, He

Oonupasicb Ha 3amLlerble npoLusiblie PunocodCKne KaTteropuu.

Co3HaHue, ¢ No3nuun «pusnkmn nonsa» — 3T0 KOCMOPU3NYECKUIN NPOLLECC, CBA3AHHbIN C
dopMmnpoBaHNEM acCOLMMPOBAHHbBIX CXeM CoeANHEHNA HeMpoHoB Moa3ra Ansi UX Kakoro-to
nocregyoLwero npakTM4eckoro B3aMMOAEWNCTBUS MNpU peanu3aumm onpeaeniéHHbIX ero
YHKUMA NpW yNpaBnstoWeM y4acTum npoueccoB rpaBUTaumMoHHOro xapakrepa. OT HblHe
Mbl MOXXEM CMESIO 3asBUTb Hay4yHOe NpeanonioXeHne o ToMm, 4to camo Co3HaHue umeet
rpaBuTaLMOHHYIO OCHOBY BooOLle, a hopMupoBaHue ero ayIeMeHTOB OOYCTPOEHO Ha
6a3unce pnankm nonen (KOTOPOW rnoka Kak Gbl U HET JO CMX Nop, a BONTOBHU OTHOCUTENBHO
3TUX nosien ovyeHb MHOro)! OcCTaéTcsl yTOYHUTb, YTO U C NMOMOLLBK Yero BonnoLwiaeTca
TaKoBOE yrpaBrieHne rpaBUTaLNMOHHOIO Xapakrepa, T.€. KTO UKW YTO eCTb rpaBUTaLMOHHbIV

«ynpasuTenb U oopMUpoBaTENb» KakUX-TO 3NeMeHToB Hawero Co3HaHna?

Mpexae Yem KOCHYTbCHA BOMPOCOB, CBA3aHHbIX C (hopmMmpoBaHMeM anemeHToB Co3HaHuS,
Ham noTpebyeTca BeCbMa BaXHOE Hay4YHOE YyTOYHEHME MPU MPOUCTEYEHUN PUINYECKOrO
npouecca, CBA3aHHOro co CnoCOBHOCTbIO 06nagaTe HaMKU peybto, T.€. ONpPeaenUTbLCA YTO
Takoe eCTb camMa peyb, Kak hmanyeckun npouecc? og NOHATMEM «pedny 3a MHOrme
nocrniegHue cTtoneTusi COBopHO NPeaoCcTaBfeHO OYEHb MHOMO PasfUyHbIX YTBEPXOEHWUN,
ybexxgeHun, onpegeneHnin n BCEro pasHoro oblienpusHaHHOro npoyero B obuiecTBe
nogen. Ho mbl He Byaem kacaTbCsi BCEro 3TOr0 M OCTaBUM B NMOKOE OnpeaernieHns 1 BeCb
obLenpmsHaHHbin 1 OUNOCOMCKNA YPOBEHb MOHMMaHUS, YTO eCTb pedb BooOLle, Kak

TaKoBas.

He cnegyet oOrpaHM4YeHHO W TMPUBLIYHO MO «PeYbio» MOHMMAaTb TOMbKO TaKoW
OrpaHMYEHHbIN MNPOLECC, KOTOPbIN CBA3aH KakKMM-TO YMPOLLEHHBIM HeonpeaeneHHbIM
o0bpa3om C NPpUMEHEHMEM JFOAbMU U3naraembiX MU U UMW XKe Kak Bbl «BblayMaHHbIX»
HabOPHbIX 3BYKOBbIX 0Opa30B, ropTaHHO MPOM3HOCKMMbIX 3BYKOBbIX (hOPM M NPUEMOB, C
NMOMOLLIbIO KOTOPbIX Kak Obl aBTOMOTOPHO nepedarTcsi M BOCNPUHMMAKOTCS Kakue-To
obLwenpuHaTble N obwenpnaHaHHble MHAPOPMALMOHHBLIE MPOCTbLIE UMN CrOXHble 06pa3bl
BCEW OKpyXawLlen OENCTBUTENbHOCTU O npeameTtax, UX B3auMOAeNCTBUMA U COBLITURA,
OTpaXKawLWnX WM Kakmm-to 06pas3oM CBA3aHHbIX C ObITUEM CaMOW OKpyKatoLlen
OENCTBUTENBHOCTM WU Niogen B €€ cpede BMecTe CO BCEMU UX OEACTBUAMU 1N

B3aMMOAENCTBUAMM, a TaKKe N eé O6LI.|,eI'IpVIHFITOG OAHO3Ha4YHOE NMNOoOHNMaHune nurnun onncaHmne
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4ero-nMbo Npu CyXAEHUsIX C NMOMOLLbIO He 03BYyYMBaeMOWN MoAbMU peyn (CyxaeHusix 6es

3BYYHOrO XapakTepa, T.e. He B CNyX).

Tak unu nHave, peydb 310 yxxe 0TpaboTaHHbIE U MOHMMaeMbIe NOAbMU TUNOBbLIe 06pa3bl
(dbopmbl) cchopMmpoBaHHBIX NPOCTbLIX UITU CNOXHbIX 3neMmeHToB Co3HaHMA nroaen,
npeacTaBnsieMble 4Yepe3 CxXxeMbl MOCTOSIHHOIO XapakTepa coeauHeHnsa HenpoHoB Moara
nogen. Korga mbl paccyxgaem «npo cebs» (He 03By4MBas pe3ynbTaTbl CBOErO CYy>KAEHMUS),
TO BCE paBHO Norb3yemMca obLienpuHaTon abbpeBmaTtypor Tom xe caMmon opMbl peyn, Co
BCEMW TEMU Xe MNpuémMamMmm unM MnoHMMaeMbiMKu Hamum cnocobamu OTobpaXkeHus
WHpopMauuK, TOMbKO B «pexumme» He 3BYYHOro xapaktepa. [1o3aToMy He BaxHO,
«O3BYYMBaEM» Mbl CBOW CY>XAEHUS UMW HET, NULLIEM, NO MHOMY Kak-TO OTOOpaxaem unu
YnTaem, HO Mbl paccyxgaem C NOMOLLbIO TOM Xe peydn, kak 06a3aTenbHOro MHCTPYMEHTa
«nepegaym» 4YactTm WHoOpMauuM 4Yepe3 [OapoM [OapOBaHHY HaM CnocOBHOCTb

«pasroBapvBaTh APYr C APYroM» UMM MHUMbIM COBECEQHNKOM.

UTtobbl 06nagaTth onpeaenéHHbIM «peyeBbiM NOTEHUNANoOM» UM BCECTOPOHHE pPa3BUTbIM
YHMBepcanbHbiM HabopoM «nNoBefEeHMSI» PEYEBOro npoLecca npu ero 03By4MBaemMomM unm
He O3BYy4YMBaeMOM BapWaHTe MPUMEHEHMUS, HE BaXHO, — KaxAbl MHAMBMA B npouecce
CBOEro no3HaHusi OOMKEeH HEMWHyeMO Kak Obl «HapaboTaTb» (cdopmupoBaTb, 0bpecTu
yepe3 obyyeHne U TPEHUPOBKKN) ONpedenéHHOE KONMYECTBO TUMOBLIX CXEM COEOUHEHUS
HenpoHoB Moara, oTBevalLWmnx Yyepes ero PyHKUMN 3a pedb Kak TaKoBYH U OOBHEKTOBO
NpeaCTaBNSAOWMNX KOHCTPYKTUBHYHKO rororpadomyeckyto MoAenb npeamMeta  peyeBoro
OonucaHusa ero, Kak uanyeckoro tena, obyuntbcs (HaTPEHUPOBATLCSA) NPEeACTaBNATb U
onucaTtb BCAKMe Habnwgaemble wnu npeacraBnsemMble (pusmMyeckne npoueccbl B Mur
HacTOosLLEero, NPOLUOro 1 dyayLiero BCSKOro B3aMmMoLencTBns 3Toro Tena ¢ UHbIMY Tenamm
(HabnogaembiMn UM NpeacTaBNsgeMbiMW) B MUPE  OKpYXKaloLwero BUMAUMOIO UK
npegcrasnsemoro Cyuiero, nepegasatb 39Ty MHGOPMaLMIO C MNOMOLLB «PEYEeBOro
noTeHumana nosefeHnsa», NPUHATYIO U NOHUMaeMy ApYrMMn NMHOUBUOAMU UNU n3naratb
BCE YyKa3aHHOE B MWCbMEHHOW WNU Kn3o6pasnTenbHOM MHGPOPMaUMOHHOM ¢opMe C
NMOMOLLbIO MPUHATBIX YCIOBHbBIX PEYEBbLIX CMMBOJSIOB U UHbIX 0Opa3sHbix 0603HAYeHU U
n300pasnTenbHbIX KOHCTPYKTUBHBIX NPMEMOB. B utore gapom gapoBaHHasi HaAM peveBast
CMOCOBHOCTb — €CTb HEMPEMEHHbIN «y4aCTHUK» B (hopMmnpoBaHmm anemeHToB Co3HaHus,

KaK " MHble pa3fin4Hble CXeMbl COeJNHEeHUNA HeI7IpOHOB Moara.

OcTtanocb yTOYHUTb €ellé 06 OOHOM BEeCcbMa BaXKHOM «y4acCTHUKE» B (DOPMUPOBAHWM
anemeHToB Hallero Co3HaHUs, @ UMEHHO YTO ABMNSETCA MaTepuarnbHbIM HOCUTENEM KaKoi-

TO PasfnYHOM NO CYTU U CYLLIHOCTU MaTEepPUN SHEPIUI, OCYLLECTBIIAIOLLEN NepeMeLLeHNE B
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PasfnU4YHbIX CXemax coeuMHEHUs HEMpPOHOB Hawero Mosra, nogvépkusas akT Toro, 4To
HUKAKOW YNpOLLEHHOM LWIABNOHHOCTN B 3TUX MpOLECccax He CyllecTByeT, Nbo TakoBbIMU
nepemMeLLeHns MM U C MNOMOLLBbIO TaKOBbIX MNepeMelleHnn nepeaaéTcsa onpeaenéHHbIN
00BEM KOHKPETHOM agpeCcHON MHAOPMaLMK, UrpatoLLEN Ype3Bbl4aHO BaXHOE 3HAYEHNE B
oOWMX MM YacCTHbIX KOCMOMM3NYECKMX npoueccax ObITUSA KNeToK Hawen nrnoTw,
COMPOBOXAEHWS UINTU UCMIONTHEHUS KAaKUX-TO YNPaBnsoLWmnX NpoLeccoB N QYHKLUNA HaLLero

Mo3sra, ocobeHHO KacatoLmxcs popMnpoBaHns aneMeHToB Hallero Co3HaHusa 1 npoyee.

Ecnn aToro Bonpoca kacaTbCsi 04eHb MOBEPXHOCTHO M KOPOTKO, TO HEOBXOAMMO BbIPa3UTb
cnegyrulee:  (PU3MYECKOM OCHOBOW BCEro  CIIOXKHEMWLLEro KOMMJiekca YyKa3aHHbIX
BOMMOLWAEMbIX MNPOLLECCOB nexuT «dusmka nonen»! MaTepuanbHOM OCHOBOW, $KO
HOCUTENEM MaTepUn IHEPrnin, hopMUPYLOLLEN BECH BOMNMOLLAEMbIN Ba3nc pusmkm nonewu,
ABMAOT COOOK MEPBUYHLIN U BTOPUYHBLIN NOTOKM MaTepUM MarHUTHbIX SHEPIUA PasHbIX
napamMeTpoB, KakK OCHOBA, W HaBeOEHHbIM NOTOK MaTEPUU INEKTPUYECKOM JHEPTUKN, He
npoTuBopevalumx coboo U CBOUM MPOsIBIEHMEM LpYyr APYry BCreACTBUE pasHULbl B MX
napamMmeTpax u B Ux oM3NYEeCKON CyTU, Jaxe npoucTekas n nepecekasacb nNo O4HUM U TEM
Xe cxemaM HEeNpOHOB, KaK NepBUYHbIM MaTepuaribHbIM KOHTYypaM BCEX KOCMOU3NYECKUX
NEPBUYHO MHULMUPYIOLWNX NpoLeccoB aAna obpasoBaHMs U BOMMOLWEHUS OrPOMHOrO

KonuyecTtBa OyHKUMIN KomnnekcHoro Mosra Yenoseka, 0CO6EHHO ero rofioBHOM YacTu.

BTopMyHO npoucTekawwme pasnnyHble  YPOBHU  KOCMOMU3NYECKMX  MPOLECCOoB
NOCTOSIHHOrO UNM BPEMEHHOro Xxapaktepa (HaBeLEHHble MHOrOypoBHEBbIE MPOLECCHI),
HOCSILLME HE MEHee BaXKHOE 3Ha4YeHMe yrnpaBngaoLLLEero U UCNOMHUTENBCKOro xapakTepa (T.e.
HEKME KOHKPETHO BbIpaXEHHble BTOPUYHbIE (yHKUMM Mo3ra wunn unx BpeMeHHOoe
nposiBNeHne), — ecTb cyTb chopmMupoBaHHbIX Mo3rom ycnoBum xxusHeobecnevyeHus n
XXN3HEeCOMNpPOBOXAEHUSA KIEeTOK NJIOTU, KaK ynpaBnsieMblA NPOLIeCC KOHTPONA u
CONpPOBOXAEHUA B XU3HeAEeATENIbHOCTM BCEX KJeTOK Hallero opraHuama, ¢ OOHOW
CTOPOHbI N (bopMUPOBaHUSA 3NneMeHToB CO3HaHUS U 3NIEMEHTOB KOHCTpyKuuMn Pasyma B
ycrnoBusix PasymeHHOM opueHTaumm LMBUNnU3aLmMOHHOro pasBmuTnS Hawewn 3emnu, ¢ Apyrom

CTOPOHbI.

OcobeHHOCTM MoBeOeHUs1 MaTepuarnbHbIX HOCUTENEN B CXeMax COeAMHEHUS HEWPOHOB
Moara, MexxcxemMHoe B3aMMOAenCcTBne pasfnyHoro ypoBsHS PYHKLUNOHaNbLHOW 3HAYMMOCTH
N NPUYUHHOCTM TaKOro pasHOpPOAHOro nosefeHust (NoTeHuuana) maTepum MarHUTHOW
3HEpPrnn, — BCE 9TO M NPOMUCXOOMUT, KaK KOMMIEeKC KOCMOodU3n4YeCKNX npoueccoB nopa
ynpasnfowmm BIIMSSHUEM rpaBUTaLMOHHOro xapakrepa. [1py NoHMMaHUn 1 0Co3HaHUU

b13nKN 3TOro MpoLiecca BO3HUKAET BO3MOXHOCTb pasrafki HEKOTOPOro rrnyGoko paHee
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aI'IOCbaTVI‘-IHOFO TaUuHCTBa y4yacTBywuwero noeegeHusa CO CTOPOHLI 3nmbu3a n ero

BIIUSHMA Ha MHorue cbyHKUuum B Mo3sre Henoseka (Ko «TpeTui rnasy)!

OH okasblBaeTCcs sIBMNSeTCA OOAHUM U3 perysimpyrowmx akTUBHbIX LIEHTPOB ynpaBiieHus
rpaBUTaLMOHHbIX cocTosiHMK Mo3ra YenoBeka. bonee yHKUMOHANEH B HOYHOE BPEMS.
NHTepecHoe «coBnageHne»: UMEHHO B 3TO e BPeMSA NMPOMCXOANT aKTUBHbIN NPOLECC BCEX
«MnepeycTaHOBOK» pPasfiMyHbIX MporpamMm ynpasrisiolLero xapakrepa, OCyLleCTBnseMblX
nog ynpasnsoLwuM BAUSHUEM U3BHE (CO CTOPOHbI pa3nuyHbix YK 3emnu n npo4yee), B TOM
yucre U Yepes Takme MNporpaMMmHble MPOLECChbl M3MEHEHUS MOTOKOB MaTepuarnbHbIX
HOCUTENEN MaTepuin INEKTPUYECKON WM MarHUTHOM SQHEPrnn, Kak «noaroToBkay» ANs
Oyaywmnx npoueccoB Npuéma «3HEpPrum-uHopmaLmm» MU3BHE MO MNPUYMHE U3MEHEHUN
KaKoro-To BHELLHEro BNUSAILWEro xapakrepa (B TOM YMCIie U CO CTOPOHbI YpaBnsowmx
KomnnekcoB 3emnu). [Ins reo- un renno-3aBUCUMbIX fogen 3To 0Co60 XKUIHEHHO BaXXHO!
OTO WUTOroBO KOPOTKO OTHOCUTESbHO BOMMOLWEHUSA YNPaBnALWMX rpaBUTALMOHHBIX
npoueccoB ¢ y4yactmeMm Mosra kaxgoro uHAMBMAA MO  (POPMUPOBAHMIO  HALLero
nHamsuayaneHoro CosHaHus. A 4TO Xe npoucxoguT npu npoueccax opMUpOBaHUSA

obuwectBeHHoro Co3HaHua?

Uto kacaetca dopMMpoBaHMSA OOLLECTBEHHOro CO3HaHUA, TO 0e3 rpaBMTaAUMOHHbLIX
MpOLLECCOB COMPOBOXAEHUA OHO hopmmupoBaTbCcs Boobuwe He moxeT! NMpaBaa 06 aTom
Aaxke 1 He JoraabiBanunch He TOMbKO NOSIUTUKK, (UNOoCcodbl 1 (PU3NKM NPOLLISIONO TOXe, 3TO
yXX€ HE BaXXHO, HO NOJSIb30BasiMCb 3TUM CMpPaBHO ThiCAYENEeTUAMM NPU BOMNSIOLEHNUN CBOETO
ObITUA 4Yepe3 UCMONMHUTENbCKOE Yy4vacTue IAen BO BCEX XUTENCKux cdepax. Passe
PENATUBUCTLI NPOLUSIOro MOrnu npegnonarate 3T0? KOHEYHO e HET, MOCKOMbKY ANs HUX U
Yy HUX O Cen Nopbl OTCYTCTBYET Ta camas Hy)XHas «u3mka nosien», ¢ MOMOLLbIO KOTOPOK
OHO (obwecTtBeHHoe Co3HaHue) un hopmupyeTtcs! « Takorn HayYHbIN NOCTynaT MOXeT bbITb
npeaMeToM CYXOEeHWNW TOonbkKo B cepe daHTacTMkM» — TakK 3adBAT  HblHELWHWe

PENATUBUCTBI N MAaTEPUATTUCTDI !

N3BUHUTE, HO 3TOT Hay4HbIN MNOCTYNaT peanbHO YXe Aanék OT paHTacTUKKU, NOATBEPXKAEH
NpaKkTUKOWN N pesyrbTaTaMn MHOrOKPaTHO MPOBEAEHHbIX SKCNepuMeHTOB. [1paBaa TakoBble
9KCMNEPUMEHTbI HEe BCerga HoCUM NyoGrnYHbIA XapakTep, HO 3TO YXe BOObLLEe He BaXKHO, He
Yy PENATUBUCTOB e UCNpaLlnBaTh TaKOBble paspeLleHns Ha aKCnepuMeHThbl. [locTaTtouHo B
KayecTBe [oKasaTenbCTBa NPUBECTU Crieaylolimne npumepbl, a UMEHHO — pes3ynbTaThbl
NPaKTUYECKNX IKCMEPUMEHTOB, NPOBOAUMbBIX HayYHbIMWU COTpPyAHWKamu HoBocumbupckon
MHUWNKA wum. akagemuka B.[l. KasHaveeBa, nog pyKOBOACTBOM W aKTMBHOM HayYHOW

nosuumnen HolHeLWHero pykoBoauTena n npeemMHuka — akagemmka Tpodgumona A.B.
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AccouumpoBaHHas (konrnervansHasa) CBsi3b HEMPOHOB MO3ra Yy COBEPLUEHHO HEU3BECTHbIX
Apyr gpyry ntogen (BONIOHTEPOB pasHbIX HaUMOHANbHOCTENM U C Pa3HbliX KOHTUHEHTOB
OAHOBPEMEHHO) hopMUpOBanachb Ha HeonpeaerneHHO OrPOMHbIX PAcCTOsIHUSAX (B TbiCsYax
KWNOMETPOB OTCTOSIHUA OT WCTOYMHWMKA TpaHCNAuuM KM apyr OT Apyra), npuHumas 6e3
OWMBOYHO OAHY M Ty Xe TpaHCNupyemyl WHpopmauuio ¢ npumeHeHnem «3epkana
KosblpeBay» (rpacunyeckne 3Haku, TpaHCNMpyemble CroXHble obpasbl UM KoMaHapbl,
dopmupytome noTpebHOCTb coBepllaTb Kakume-TO KOMMEKTUBHbIE AENCTBUS WU T.A4.).
B3anmogencrene HEMPOHOB MX MO3ra, Kak OTAeNbHbIX PU3NYECKMX TEST, HE CMOTPA Ha UX
Manbl YpOBEHb MEpHOM MacliTabHocTu, Ge3owmboyHo npmBoAMn K (POpMMPOBaHMIO
HEKOTOPbIX CHOXHbIX WMHAMBMAOYAlNbHbIX WU KONnernanbHblX cxem (0cobeHHO) nopg
BNUSIHWEM TPaBUTALMOHHOIO YNPaBnsIOLWEro Xapakrtepa BO3OEUCTBUS NPU  3HEpro-
MHPOPMaLNOHHOWN TpaHCNSALUMM Takoro obpasa unm nHdopmaumm o genctemun. MNpn Takom
B3aMMOOENCTBUN MPOUCXOANST CROXHEeNWnA npouecc 6e30wnboYyHOro coeanHeHus B
onpeaenéHHble nHanBMayanbHble U aCcCOLUUMPOBAHHbLIE CXEMbl, MO3BOMSAOLNE KaXKOAOMY
y4yacTBylOLLEMY MHANBUAOY OTAENbHO 6e30WMB0YHO BOCIPUHUMATL OOHU U Te e obpasbl
U XenaHna UCNOMHUTENbCKUX OencTBun. W aTo BCE ToXe rpaButaumsa!l U ons takon
«rpaBuTaLmm» yxe He TpebyeTcs MHTEPHET, NevyaTHble CpeaCcTBa nepeaayun nHopmawmu,
Tene-, paauvoTpaHCsUMOHHbLIE cpeacTBa W npodee! bonee Toro TakoBas dopma
TpaHcnAuMnM no3sondeT 6e3 nckaxkeHnn bopmMmpoBaTb U TpaHCIMPOBaTb MH(opMaLMo B
roniorpacpnyeckon e€ dopme, U1 UMEHHO TaKOM CrIOXHOCTU, KOTOPYy MO3r Yenoseka
BOCMNpUHMMaeT cpaldy 0e3 TpaauMuMOHHOM NOTPeBHOCTM B €€ pacwmdpoBKe, T.e. Ha

NpPAMYLo, B OTNNYME OT TEKCTOBOW, N30-rpachmnyeckon B AByXMepHOM dpopmate u rnpoyee!

paBuTauua 3TO MHOrOypOBHEBbLIN MPOrpaMMHbIA  MPOLECC, B KOTOPOM «3Heprus-
MHOpMaUua» UrpaeT posib YNpaBngaloLWero CTUMyNATopa U cogepxaTtens nHpopmaumm o
KOHEeYHOM hopMe MOCTPOEHUS Yero-nmbo B KOHKPETHbI KOHCTPYKT coBepLUeHHON (hopMbl
unn Mogenen OencTtBuni, KOTOpbIn Heobxogumo obpectn M gobuTbCAa C NOMOLLLHO
rpaBuTaLMm n opraHnsauum B3auMoaencTBUSA BELLHbIX TeNn ApYr C APYroM nof e€ BfnNagHnem
BO BCEM «MaTepuanbHOM» [uana3oHe MEepHOM MaclTabHOCTU OT npea-aToMapHoOro Ao

nnaHeTapHOro YpoBHsi OTAENbHO B FIOHO Kaxkaow 3Bé3aHon Cuctemsi.

C nosuumnm ykasaHHOro camo no cebe noHUmaHue npoueccoB opMmMpoBaHUus
obuwecTtBeHHOro Co3HaHuA npeacrtaBnsaeTcs yxe 6onee pasBépHYTO U rnybxe, Kak
KOCMOMU3NYECKNA NPOLECC, a HE MPEXHUA (PUITOCOCKUN «OAO0MbICEN U XOHIMMPOBaHNE»
dMNocodCKNMM KaTeropmsimm H1 o0 Yém UctuHHoM. ObuiectBeHHoe Co3HaHue, Kak Hekas

nporpaMmma Ansi KONNeKTUBHbIX OENCTBUN KaKMM-TO 00pa3om 0ObeaAMHEHHbIX Nogen Unu
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X €ANHCTBO B BOCMPUATUN HABMIOA4aeMOn OKpyXKatoLen 4eNCTBUTENTbHOCTN, HECOMHEHHO
CBsi3aHa C He3aBUCHMMbIM (DOPMUPOBAHNEM KoMnernanbHbIX (COBOPHbIX) CXEM COEQUHEHMS
HenpoHoB Mo3ra y4acTBylOWMX WHAMBMOOB BO €OMHOE CXEMHOEe Luenoe wunu
dopmMMpoBaHMe HeKoero nogobus MHAMBMAYANbHOMO «3adaHusa Ons OeNcTBuny Ansg
KaXkOoro y4acTBYHIOLLErO B KaKMX-TO KOJINEKTUBHbIX AEUCTBUSX MM COObITMAX, NpU 3TOM
hn3nyeckoe pacCTosHNE MeXay MHANBUOAMMN, TpaHCnaTopaMmu nHdopmaumm u T.4. ocobon
ponn He wurpatoT (onbiTel A. Tpodumoa)! puMeHeHMe B onbiTax TPaHCAALMOHHON
TexHonormn 3epkana H. KosbipeBa, — 9TO 4YacCTHbI cryvanW, HO 0e3yKOPU3HEeHHO
AEeMOHCTPUPYOLWMNI A0Ka3aTenbCTBO TOro akra, 4To B KayecTBe 6a3ncHOM OCHOBbI
¢opmupoBaHusa obwecTBeHHOro Co3HaHUA NONioXeH Kocmoduanvyeckun npouecc
rpaBMTaLMOHHOrO BIUSAOLWEro YyrnpaBneHUs, a He 4YTo-NMbo ewWwe, Kak 3TO paHee
CTPOUSIOCb Ha UCKYCCTBEHHO BblAYyMaHHOM MOHMMaHUKN Yyepe3s YNpoLLEHHbIE dunocodckme
KaTeropuun n Nnpoyne NoBEPXHOCTHbIE HEAOMbICINA U3-3a OFPaHUYEHHOCTM MO3HAHUS. A 4TO
e NPOMCXOAUSIO B XXUTENCKOM MpPaKTUKE OO0 MOSIBIIEHUS TaK Ha3blBAEMOMW «TEXHOMOMMN
3epkan H. KosbipeBay», 06xoauMnucb OrpaHUYeHHOW BO3MOXHOCTbKO CTaTen M3 rasetbl

«Wckpa»?

B npakTtuke xun3Hu oo n nocne nosieneHuns naen H. KosblpeBa 4TO-TO AOIMKHO e Obino
UrpaTb TaKOBYK POJSib «TPAHCMSATOPOB» 3HEProMHMOPMAaLMOHHOIO conpoBoXaeHus? B
nepuoa yrnpaefeHus uHTepBeHTCKOW Cuctembl BCA MHMOPMALMOHHAA KOoppeKuums
nporpaMMHbIX MPOLECCOB OCyLecTBnaAnacbe ¢ npumeHeHvem «bonbworo n Manoro»
3epkan YK Kannac -1 n Kannac-2 n nx tpaHcnsatopos, HTepBeHTcknx YK Kaskas, YK Anbnbl
n YK KanudopHusa n nx tTpaHcnatopos (Matepuan npegoctasrneH B OPY, Tom 1-4). A HblHe
3eMnén noka ToSbKO eLlé Bocco3garoTca ABa UCTUHHBIX €€ YK Antan-1 n Antam-2. Kak
KOCMOMU3NYECKUN MPOLECC MO BOCCO3AAHUID WCTUHHbLIX YCIIOBUM LUUBUIIM3ALMOHHOIO
pa3BuUTUA 3eMnn 3TOro noka BMOSHE AOCTATOYHO AN obecneyeHusi TeKyLero ypOBHS
3HEepProMHOpPMaLMOHHOrO  COMPOBOXAEHMUS WCTUMHHBIX MPOLIECCOB YyNpaBfeHus npu
NCNOSTHUTENbCKUX OEUCTBMAX Nogen n dopmMmpoBaHua mnx obuwectBeHHoro Co3HaHus,
N3MEHEHNA npoueccoB ux 6biTua Ha [lepexogHbin nepuoa M npoyee. «3epkanay
Ynpasnsowmx KomnnekcoB 310 Ype3BblHMaHO BaXHble, HO HE eOVMHCTBEHHbIE CpeacTBa
TpaHcnsaumm ans obecneyeHnsi SHEProMHPOPMaLMOHHOIO CONMPOBOXAEHUS BbITUSA XKNMBOFO

BellecTBa Ha Hallewn nnaHeTe.

B AaHHbIN MOMEHT Mbl HE 3adaéMcCsi Lenblo paccMOTPEHUs B aetansax Bcen Cuctemsbl
3HEepProMHdOpPMaLMOHHOrO COMPOBOXAEHUS, MOCKOSIbKY 3TOMY HeOobXOoAMMO MOCBATUTH

oTaenbHoe CcyXaeHune. Ho xoT14 Obl NOBEPXHOCTHO cnenyeT yKa3aTb Ha TO, YTO B TaKOBOM
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COMPOBOXAEHMM NOMUMO 3epKasi NPUHUMAIOT ydacTue U UHble CPpeacTBa TpaHCNauUnU n
COMPOBOXAEHMWS, @ UMEHHO: cama 3Be3aa Haluen 3Bé3gHon Cuctembl (ComnHue) co Bcemu
€€ CUCTEMHbIMM ODbEeKTamMu reHepauun U TpaHCASAUMU MOTOKOB «3HepPrun-mHopmMaumnm»
(kak 4YacTM NOTOKOB MaTepuuM MarHUTHou aHeprum ¢ CornHua, HO COo cneumuyecKknmm
napameTpamm n 0COBbIMM CKOPOCTHbIMU XapakTepUCTUKaMU MOTOKOB MaTepui npu ux
NpoABMXeHNN K 3emMne), a Tak e 3BE3abl MHbIX 3BE3AHbIX CUCTEM, yHaCTBYIOLNX CBOUM
ynpasnsowuM BANUSHUEM UMW TPAHCIIMPYEMbIX MOTOKOB C UX CNeumMdUYHON «3Heprmen-
MHpopmaumnen» (Co cBoOMM 0COBEHHLIM KOMMIIEKCOM NapameTpoB U PAAOCTHBIM 3BE3AHbLIM
nogMUrMBaHMeEM, pagylolmmMm acTPOHOMOB) Ha 3TOM 3Tane LUUBUIN3ALNMOHHOIO pas3BUTUS
3emnn (Bca rpynna Uueunuszaumm Cupuyc co Bcemun mx 3BE3AHbIMM Cuctemamu, ux
reHepypyowmnmMm obbekTamMnm U BCEBO3MOXHbIMM  CleumanbHbIMU - MNaHeTapHbIMU
TpaHcnsaTopamu); 3eMHble peTpaHcnaTopbl YK c¢ 4acTtbio pewétkn Atmocdepbl (B
OTAENbHbIX 3MNM304ax COMPOBOXAEHMS OblITUSA XMBOFO BELLECTBA); NpecHas BoAa, Kak
cambli éMKUIM Ha 3emMre HakonuTemnb U XpaHUTeNb NPUXOOSALENn Unu 30ecb Ha nnaHeTe
reHepnpoBaHHOW «3Heprum-nHpopmauuny. BoT Kak okasbiBaeTCcss MUP Ha CKONbKO MHOro
Bonee nHTepeceH, MOMMMO NMECEH YTPEHHUX CONTOBLEB N YANBUTENbHbIX UBMEHEHUI LiEH Ha
HedTb 1 XKKX!

Cam kocMOMU3nYeCcKnin NpoLecc, CBsA3aHHbIN ¢ (OOPMUPOBAHMEM KOSNErnanbHbIX CXem
coeguHeHuss HenpoHoB Mo3sra y 3aelCTBOBaHHbIX B WCMOMHUTENbCKUX Mpoueccax
WHOMBUAOB N0 BAUAIOLWUM yripaBrieHneM rpaBuTaLMOHHOIO Xapakrtepa ¢ npuMeHeHnem
3HEepreTMyeckon CcyobCTaHUMN «3HEPrum-mHopMaumm», Kak mMaTtepuaribHoro HocuTens
camMmon nHopmauunm o) npouncTekatoLemn OoKpy>atoLlen OEeNCTBUTENbHOCTMH,
npeacTaBnNeHHOW B AaHHbIN MUT — N ecTb 6a3oBas ocHoOBa OpMMPOBaHNSA 0OLLIECTBEHHOIO
Co3HaHus, kak Hekoero cobopHOro cueHapusi 0 COBMECTHbIX OENCTBUSAX, OCO3HAaBAEMOro B
NpoLUnomM, HacTosiemM 1 dyayliem, 1 BOCNPUHMMAEMOro SIKO BPEMEHHbIM eaAnHoobpas 13
COBOPHbIX NOHATUIA 0 BbITne Cyliero ons 3TOro KonnernanoHoro Ero BocnpuaTtus B mur
HacTosLero. A BCE BMeCTe — 3TO CITIOXHbI KOCMOU3NYECKUN MPOLIECC pearibHOro yxe
CBEpLUMBLLIErOCS B3aUMOLENCTBMUSA TeN, CBEPLUAOLWErocs B AaHHbIA MU UKW NPOrpamMMHO
3annaHnpoBaHHOro BOMNSIOLLEHNS Yero-nnbo B Byayliem, Hocawmr nog coboro ans cBoero

BOMJIOLLLEHUS UCTUHHYO (PU3NKY NOMEN.

MaTepuanbHbIM HOCUTENEM NPOorpamMmM rpaBUTaLMOHHOIO B3aMOAENCTBUS BHYTPU KaXKaoM
ranakTUKM Ons Ten KOCHOro BeLlecTBa BCEW MepapXun MepHoW MacluTabHOCTU OT npea-
aTOMapHOro [10 ranakTU4YeCcKoro YPOBHSI, ECTb «3HEPIus — BpeMsi». A HOCUMTENEM NporpaMm

rpaBUTaLMOHHOIO B3aMMOAENCTBUS OIS TEN XUBOro BELLECTBA, eCTb «3Heprusi-BpemMs»,

168



Makos B.B. «KoHcTpykTusHas Teopusi Bcero». BTOPOW OMYBJTIMKOBAHHbLIN ®PATMEHT.

KaKk Ha YpOBHe B3aMMOAEWUCTBUA OT MNPOCTENWMUX, OpraHMsauum u ynpasreHus
reTepoTpodHbIX COCTOSIHMI B cdepe ObITns donopbl, Tak U «3Heprusa-nHhopmauma» Ha
6ornee BbICOKUX YPOBHSAX B3aUMOAEMUCTBUA, yNpaBlieHUA U caMOopraHu3aLmm, Takoro
kKak obnagaHue Habopom dyHKkunin Mosra nogen n camo o6LLecTBO M3 noaen n ux

pa3smBaroLLEeCA KOHCprKLI,VIVI coumnaribHOro yrioXeHuna n COXuUTuA.

CTaHOBUTCHA MOHATHBLIM MPUYUHHOCTb U CYTb (POPMMPOBaHUS YNpPaBNAOLWEro TpUnTuxa
BepLuaBLlerocsi BO BCEM: Hagcucrtema; Cucrtema u lNoacucrema, Ha KOTOPbIA NPUXOANIOCH
0e3 00bsACHEeHMN HeoaHOKpaTHO onupatbca HaMm B Teopunm «OcHoBbl PopmmpoBaHus
YenoseyecTtBay. He 3aBMCUMO OT YPOBHA MEPHOM MacLUTabHOCTK B NTOHO BCcen BceneHHon
yepe3 BCH cnupanb MepHOM uepapxum B ccepe KOCHOro BelwecTBa MNpoxXoauT
ynpasensioLiee rpaBUTaLMoHHOE BNSIHUE SHEPreTUYECKON CyOCTaHUMM «3HEPrUS-BPEMSA»
npu ¢opMMpoBaHUM B3aUMOLENCTBUA Ten C npef-aTOMapHOro YpPOBHA OO YPOBHS BCeEW
BceneHHon, HO Bonnowaemon ¢ obsi3aTtenbHbIM MHANBUOYANbHBIM «MOYEPKOMY» B KaXKA0W
ranaktuke. [pyn opmmpoBaHnn ynpaBndaloLWEro BeKTopHoro Tpuntuxa (Hagcuctema,
Cuctema wu Tllogcuctema) AOns B3auMOOENCTBUS Ten B Cepe XMBOro BellecTBa
ynpaensoowee rpaBUTaunMoHHOe BrngHWE QOPMUPYETCA NPU COBMECTHOM y4acTuu
9HEepreTMyecknx CyoCTaHUMN  «SHEPrUU-BpEMSA» U «3Heprum-nHdopmaummy. Kak
BOMNJIOLLLI@ETCA TaKoBOE B3anmoaenctame? 31o Bonpoc punamkm Mosra n dunsmkm KneTkn, Kak
OTAENbHbIX HAY4YHbIX HanpaBneHUn, 0 YeM HEOOHOKPATHO HaMW YNOMUHANOCh.., HO HblHE

3TO CyXOeHue Kak Obl He K MecTy.

K mecTy 6bin0 Gbl NONbITaTbCS Bbipa3uTb B OOLWNX OpUEHTMpPaX, YTO Takoe «KU3Hb» C
no3nLumMm KOCMOU3NYECKOro npoLecca B3aumMoaencTeus Ten B cpepe XUBOro BellecTBa
BO Bcen BceneHHon. Tak BOT Ansi chepbl XKMBOro BelecTBa, «XKn3Hb» ecTb npouecc ero
ObITNA, KO xuBoro Cyuiero, Ha KNeToYHOM YPOBHE U YPOBHE NPOCTbIX, CIIOXHbIX U
Mera-CrioXXHbIX COGOPHbIX OPraHU3MOB U3 HUX, KaK COBEpPLUEHCTBYHOLAACA rapMOHUA
MEXKI1eTOYHOro B3aumMoAencTB1MA NoAa ynpaBnsowWmUmM BNMAHUEM FPaBUTaLMOHHOIO
Xapaktepa CO CTOpPOHbl «3Heprum-uHpopmauum» U «IHEPrun-BpemMa», Kak
3HepreTu4Yeckux cybctaHumn. [1o cTeneHn opraHn3yoLLEero CoBepLUeHCTBa BCS nepapxms
«KnsHn»  XKMBOro BewecTBa npegycMaTpuBaeT TpU  YPOBHSA:  OLHOKIETOYHas;
MHOrokneTo4yHass 6e3 mMo3roBon (bopMbl BAMSIOWErO YNpPaBfieHUs; U1 MHOFOKMEeTOYHasa C
MO3roBov (OPMON PErynupyroLero YnpaBfieHUs W KOHTPOSS COCTOSAHWUA  BbITuS.
MocnegHun ypoBeHb npeacTaBrieH ABYMA MNyTAMUM  OpUEeHTUpoBaHus: PasymeHHoro

OpUEeHTMpPOBaHUSA U HepasyMeHHOro opueHTupoBaHus. Kaxablh ypoBeHb YKas3aHHOM
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nepapxuv B CBOK O4yepedb npeaycmatpuBaeT NOAYPOBHM MEPHOW MaclTabGHOCTU, HO

TaKoBble AeTanu B AaHHbI MOMEHT CYXXAEHWUIA ANsi HAC HE YMECTHbI.

NoaBoas HEKMW NMPOMEXYTOYHbIA UTOr UCCNefOBaHUA NMPeAsIoOKEeHHOro 3fieMeHTa
KOHCTPYKTUBHOIO LMBUIN3AaLUOHHOIO COBEpPLUEHCTBOBAHUA (Oo4eKasgpanbHyto
chepy M ero KOHCTPYKTUBHBIN MNPOU3BOAHbLIA BHYTPEHHWW W BHELIHWA 3reMeHT Tuna
[Mynbcap), kak 3Tana W KaKk CMOXHOrO W BeCbMa (YHKUMOHANBHO 3HA4YMMOro
KOHCTPYKTUBHOIO CUCTEMHOIO 3rieMeHTa COBepLUeHHbIX opM BelwHoro Cyulero
BceneHHon, Ham npeacTaBnsieTcsl, YTO Mbl BMepBble BblABUraeM Lenbli psg Hay4vHbIX
YyTBEPXKOAEHUN, TPEBYIOLWMX N NO3BONSAIOLMNX B KOPHE M3MEHUTb CTEMEHb COBEPLLEHCTBA U
YPOBHSA HbIHELLHEro NO3HaHUSA U camoe rfiaBHoe, cCaMy CUCTEMY B3rfsiioB COBPEMEHHOM He
pPensaTMBUCTCKON (U3UKM B MEpBYHD o4vYepelb Ha rpaBUTauuIo, Kak TakoBYyl, eé
KOCMOMU3NYECKYID YNPaBfsoWY CyTb M 3Ha4YMMyK (OYHKLMOHAIbHYK CYLLHOCTb €é
nposieneHns n sonnoweHns B KoHcTpykTe obwero MuposgaHmnsa. BnepBble MIMEHHO 3TO B
YCNOBMSIX HAy4YHOro 3acTosl Kak pa3 M eCTb OYeHb BaXKHbI M HeobXoAuMbIM Liar, Kak
CBOE0OPAa3HbIN 3HAYMMbIA TOMYOK ANA MHUMUMALMK OanbHENLWEro NpoaBMKEHUS HayKu B

Oyaywee. Ha ocHOBaHWMM Yero Mbl NPULLINK K 3TOMY BbiBOAY? [1en10 BOT B YEM.

Hamu npegnoxeHo npexHee  ynpowéHHoe U PYHKUMOHAIbHO  YLEeMIEHHoe
npeacTaBneHne o rpaBuTaulnn, BOCMPUHUMAEMOE paHee AKO NpOCToe B3aUMOAENCTBUE U
NpUTSHKEeHWe Ten Apyr OpYroMm, BeKamMn He 3aBMCUMMO OT Hac CuOEeBLUMM 3acTOMHO B
CosHaHuM nwogen, He obpawas BHMMaHME Ha MEepHyl MaclTabHOCTb TaKOBOro
B3aMMOOENCTBMS C BpeMéH ewé HbloToHa, W3MEeHUTb Ha rpaBuTauUuio, Kak
BonJoLwaeMbIn npouecc KOCModM3M4eCcKoro ypoBHA COBEepLUEHHO UHOTO Mo CBOen
(pYHKUMOHANbLHON rNyouHe 3Ha4eHUst U UCTUHHOW CYTU CaMoro MpPoMUCTeYeHuA,
BOCMNPUATUA ero Kak npouecca B cchepe yactu ynpasneHus 6bituem Becesa Cyuiero B
BENMMKOOOBATHON MepapxvM BCEMEPHOW 3HAYUMMOCTU OT nNpedesibHO  MUHUMAanbHO

BO3MOXHOI0 npef-atoMmapHoro o BeceneHckoro mera mMacLwitaba.

To ecTb B peanbHOM NPUPOAHOM ECTECTBE Mbl yXKe MMeeM Aeno C rpaBuTaumMen He B TOM
NpeXHeM ynpoLLEHHOM €€ BOCMPUATUN, SIKO NPUBbIYHOE ANSA BCEX «NPUTSXKEHNE» N BCEro
TOro, YTO C 3TUM paHee aBTOMOTOPHO CBSA3bIBasio Halle CO3HaHWE U NpeaCTaBreHne O HEM,
a Kak O CITO)XHOM KOCMO(M3MYECKOM YMpaBnseMOM MpoLuecce, BOMMOLAoWeEM MMEHHO
ynpasnswowme yHkuun n uenn 6eitna Bees Cyuiero B paMmkax KOMMEKCHOrO TBOPEHUS
camoro MuposgaHusa Yyepes3 B3aMuMoAeMCTBME Ha YPOBHE MaTepuin INEKTPUYECKOU U
MarHUTHOW 3HepPrumn, T.e. Npouecce ¢ y4acTMeM UMEHHO TEX NOKa HblHE HEBELOMbIX HAayKe

COCTOSIHMM 3QHEPruin, KOTopble BMecTe o00nagatT KOMMEKCOM  (PYHKLMOHANbHOro
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yNpaBnswoLWero 1 npexane BCEro KOHCTPYKTUBHOIO OPWUEHTUPOBAHUA B cdepe ObiTus,
npeacTaBnsalWEM pearnbHble 00pa3sbl BELWHOW (MHEPUWMOHHOW, MaTepuarnbHOW) WU

HeBeLLHoM YacTu CyLlero Yepes ero coBepLUeHHble OPMbl M KOHCTPYKLMK.

B npouecce Hawero cyxgeHuss Mbl NPeLrioXuaM Mo MHOMY PacCMOTPETb Hay4HYHo
npobrnemy He JOXHOr0 MWUCTMYECKOrOo WM pPenumrmo3Ho-anoaTtnyHoro, a pearibHOro
obpasoBaHus BellecTBa BO BceneHHown (M HakoHeu-TO 6e3 CeKyHOAOMepOB B pykax Y
nNpuayMaHHOro «CTOPOHHEro Habnwgatensa», kak eweé ogHoro anv3ona HeobOCHOBaHHON
BbIAYMKN KaKmx-TO CekyHp nocre «BceneHckoro B3pbiBa»), a 9KO UMCTMHHONO npouecca
NPUPOAHOro YyNpaBnsaemMoro ectecTsa B paMkax NPOCTPAHCTBA pearibHOro noHo BceneHHon
N CrNOXHOW reomMeTpum MOAENbHOro NpeacTaBfieHns NpoCTpaHCTBa-BpeMs (HaynmHasa C
ranakTMyeckoro ypoBHSI MEPHOM MacwTabHOCTM [0 aTOMapHOro YPOBHA) WM FIOHO-
NPOCTpaHCTBaA MeHee aTOMapHOro YPOBHS MEPHOW MacliTabHOCTM TOW e camoWn

BceneHHon.

TakoBoe npupoaHoe ecTeCTBO AOJMKHO UCXOAUTb TOJNIbKO U3 UCTUHHOM CYTU ObITUA
3HepreTunyeckmnx cybcraHumn Bcesa Cyuwero. Mbl oTBepraemM BCsikue npeabiaylime
CyObeKTMBHbIE He Hay4Hble «Aoragkum» O fAKO Obl KakOM-TO «B3pbiBHOM Hauane
Hayan» dc¢opmupoBaHna BceneHHOW W He HeonpedenéHHOM (Hocsawem Kak Obl
CrnyYavHbll  XapakTep) BewHOM HanonHeHun EE «macwTtabHO pasmbiToro u
HeonpedenéHHoro» npocTpaHCTBO noHO. Mbl npegnaraem TBEPAOE BepoBaHME B
OpraHn3oBaHHOM pearnbHO MNPUPOOHOM KOCMOMU3NYECKOM npouecce, MNpUBOASALLEM K
donamyeckomy nopsaky B cpene BeceneHckoro fioHO ecTtecTBa, T.e. kK KocMocy 1 BCTPOEHHOM
B €ro JIOHO KOHCTPYKTUBHbIX COCTOSAHUA MHOIFMX MHBapuUaHTOB NPOCTpPaHCTBa-BpeMA Ha
ranakTu4yecKMx YpPOBHSAX (ANS KaXAoM ranakTUKM WU MeX-ranakTuyeckoro
chopMmupoBaHmMsl) C NPOrpamMMHO  3afdaHHbIMU  (PU3NYECKMMM  CBOWCTBAMU U
XapakTepucTMkamMu BeLLEeCTBa U Ten U3 Hero ¢ ynpasnsembiM nosegeHmeM (NoTeHumanom),
KaKk KOCMOMM3NYECKMM MPOLIECCOM He CryYamHOro Xapakrtepa BOMMOWEHNA, N Ux
COOTBETCTBYHOLUM B3aUMOAENCTBMEM, HE MMEIOLLIEM KaKOM-NNMBO HaurpaHHO BblgYMaHHOM
Yrpo3bl CBOEr0 YHUYTOXEHUS Yepe3 NpuayMaHHoe IoAbMU paspbiBHOE «pacLUMpeHune»
(oHO xe pasberaHne BceneHHon). He cyliecTByeT HMKAKOro Tparm4eckoro YHUYTOXEHUS
06BbEKTOB M CyObEeKTOB BO BceneHHoW crnyyanmHoro xapaktepa, a oTpabotaHa u
cchopmumpoBaHa Cuctema yTunmsaumoHHoro pasbopa (pyHKUMOHanbHO oTpaboTaHHbIX Ten
N POPMUPOBAHUN U3 HUX, ODOpETLIMX PU3MYECKOE COCTOSHUE CMEPLUHOCTU B YCIOBUSAX
HeuenecoobpasHOCTM NOMOSTHEHNS UX HECHMKAEMOrO YPOBHS MITIOTHOCTU SHEPTMU-BPEMS U

3Heprum-uHpopmauyuu!
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C Hawen cTopoHbl Tak e npeanoxeHo obpaTtnTe BHUMaHME U Ha TO, YTO BaXKHYH POSlb B
npoueccax obpasoBaHMs CaMOro BellecTBa Kak TaKOBOro, BOMSOLWEeHa BO3MOXHOCTb
npugaHis emy (Bellecty) HeobxoauMbiX CUCTEMHBIX KOHCTPYKTUBHbBIX COBEPLUEHHbIX
dopM, XapaKkTepHbIX MO CyTU CBOEro yCTpoeHus Anga Bcen BceneHHOW u nNpurogHbIX Mo
CYLLHOCTW ONs1 BCEX YPOBHEN €€ MepHOM MacwTabHoCTH, NpuaaHnsa pmanyecknx CBOUCTB,
He Kak HeKon OBpEeTEHHOM Cny4YyanHOCTW, a Yepe3 KOHKPETHbIM ynpaBndembi npouecc
rpaBuTaummu (pagu obpeTeHus LeneBoro B3auMOAENCTBUS) U yYAEpXaHUA NX C NMOMOLLbIO
3TOro e ynpasBndALLero npouecca B 3a4aHHOM OTHOCUTESbHO CTabunbHOM COCTOSHUM B
UCTUHHOM MEPHOM JOHO (NPOCTPAaHCTBE) WUMWN MPOCTPaHCTBE-BpEMS U MO ANEHHOCTU B

pamKax HeKOero ornpeaenéHHoro BpeMeH, Takke HOCSALLMM ynpaBrisieMbli XapakTep.

YNpoLwEHHOe npexHee npeacTtaBrieHne O CryYyanHoM xapaktepe (OPMUPOBAHUA TaKMX
KOMMMNEKCHbIX (PU3MYECKMX W XUMMYECKMX CBOWCTB BellecTBa C Hallel CTOPOHbI
npeanoXeHo WU3MEeHUTb Ha MOHUMaHWe YKa3aHHOro, Kak KocModusnyeckoro
ynpaBnsieMoro rpaBUTaLMOHHOro npouecca, BOMJSOWAEMOro AnA KOHKPEeTHOro
KOHCTPYKTUBHO-(PYHKLIMOHANLHOIO  OPUEHTUPOBaHUSA BCero  pasHoobpa3us
MHBapMaHTHOCTU BelwecTBa (BO BCEM pa3HOOOpa3nm ero XuMm4ecknx u puanyecknx
NPUPOAHbLIX CBOMCTB), KaK B JIOHO NPOCTpPaHCTBe obLlen rapmoHnm Bcen BeceneHHown,
TaKk M B KaXAoOM 4YaCTHOM criy4yae MpoOCTpaHCTBa-BpeMsi Ha YpPOBHEe MepHOM
MacwTabHOCTU B npepenax kaxaoro eé ranakruyeckoro Cy6bekra (O6bekrta) B
YaCTHOCTU, CBSI3aHHOMO C TpebyembiM KONMYecTBOM BelwlectBa (MO CymMMapHOM
XapakTepucTmke ero (pmsamyeckon Maccbl) U Ka4eCTBOM ero nosefeHus (noteHuuane, C
Y4YETOM CyMMapHON MaccCbl ero nosns), BooOLe UCKNoYaoWMM CnyYarHbIi XapakTep, T.€.
obpeTeHnsa BeLEeCTBOM BCEX BO3MOXHbIX (PU3NYECKUX N XUMUYECKMX MEPHBIX BESTNYMH,
HbIHE HaM M3BECTHbIX (KaK pas3nmnyeHHbIX MO CBOMCTBAM XMMUYECKNX NIEMEHTOB) NN BHOBb
oBHapyXnBaeMblx Yepe3 MEHSAIOLNNCS yrpaBnaeMblil rpaBUTaLMOHHbBIM NpoLecc cpasy BO
BCen BceneHHom unu xe B OTAeNbHbIX €€ KOHCTPYKTUBHbBIX MHBAPUAHTHBIX KOMMOHEHTaXxX Ha
ypOBHE CyOBbEeKTOB (ranakTuk, a 3T0 MOXeT bbiTb. He Bce XuM. / anemMeHTbl O4MHaKoBbl Ha

BCEX NriaHeTax).

Cnenyet 0cob0 noavyepkHyTb elé ogHYy HEONPOBEPXKNUMYK HOBU3HY B HALUMX CYXOEHUAX
Ha YPOBHE HOBbIX Hay4HbIX YTBEPXKAEHWI, 3aKNHOYAOLLYIOCA UMEHHO B TOM, YTO BCE YXe
M3BECTHOE U MNOKa elWé He N3BeCTHoe pa3HooOpa3ne XMMUYECKUX INeMEHTOB (1 He
TONbKO Ha 3emMne, HO 1 BO Bcen BceneHHoM), — 3TO eCTb NPOAYKT pa3BMBaloLLerocs
npouecca rpaBMTaLMOHHOIO ynpaBneHUA B3auMoOOeMCTBMEM Te&l Ha aTOMapHOM

YPOBHE MepHOM MaclTabHOCTM B LeneBOoM cpeade MX (aTOMOB) NoBeAeHUA NpuU
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BOMIOLWEHMM npoueccoB opMUPOBaHUS OyayLinMx 3HEepreTU4eckmx MoTeHUManoB ux
KOHCTPYKTUBHOIO COBEpPLUEHCTBOBAHUS B bonee MaclutabHble KOHCTPYKTbI BeLLecTBa npu
nepexofe Ha MOSEKYNAPHbIA BELHbIA YPOBEHb M MOCMNEAYOLLEr0 BONMOLLEHMS Ha Bonee

MacLITabHbIN NNaH pmsmyecknx Ten Ha ypoBHe NnaHeT (3Bé3n) n aanee.

B aToi cBA3M BO BCEM NPMPOOHOM €CTECTBE CryYanHOCTEN TOSMbKO MO 3TON MPUYMHE YXKe
He Morno ObITb 1, Kak Mbl HabN4aeM, He cobINOCh B CRyYanHOCTU BOOOLE, a MUHMMAarbHO
Hegenumasi NpoCcToTa BO BCEM HAC OKpyXatoweM Mupe nerna Takmm obpasom B KavecTBe
0a30BOM OCHOBbI BCEro BELLHOr0 TerecHoro OpMUPOBaHNA U KONOCCAaNbHOro
pasHoobpa3una siBneHun n obpskeHun Ten u3 BewectBa! A 6orata nu daHTasusa y
npupogHoro ectectsa unn Het? N ga n HeT! Kak 6bl HM Oblna 4ygOTBOPEHHA B CBOEMN
daHTasum, a npupogHas NpocToTa ogHa M Ta Xe, Bes3ge u BO BcéM! MIMEHHO Tak u
BOMMOTUICS B SBb NEPBbIN KIMHOYMK NO3HAHMS TalH UCTUHbI, OO bSABMEHHbIN ELLE MyLPELIOM
JTao Usun: «Bcé Cyuwee sBneHo n3 6oitust. A 6biTne n3 HebbiTusA!». Okas manas, Ho BecbMa

3Ha4Ynmaa MyapocCTb.

C Hawen CTOpOHbI BNepBble cAenaHo eLlé OAHO Ype3Bbl4aHO BaXHOE HOBOE Hay4Hoe
yTBEPXAEHNE O TOM, YTO caM YMNpaBMAWOWMWA FpaBUMTaUUMOHHLIN npouecc umeeT
AOMNOJIHUTENIbHOE U OYeHb BaXHoe obs3aTenbHoe (PyHKUMOHaNbHOe coy4yacTue B
copmupoBaHumn yCcrnosumn ynpaBnsiemoro XXN3HEeCOoNnpPoOBOXAEHUSA ans
XuU3HecoadepxXawmx nfnaHetr, ocobeHHO Pa3ymMeHHOro LMBUNU3aLMUOHHOrIO
OpPMEHTUPOBAHUA B CBOEM Pa3BUTUM, KaK CaMblX CIOXHbIX 1 3HAYMMbIX Ans BceneHHom
BELLHbIX OOBbEKTOB, T.€. y4acTUs B YNpaBnsoLLMX, CONPOBOXAAOLMX N 0becnevmBaroLLmnx
npoueccax GMONOrMYeckon M MHOWM OEeATENbHOCTU XMBbIX KMETOK, BOMSOLLAIWNX CBOE
ObIT1e No 0cobbIM NNaHam UMBUNN3ALNOHHOIO COBEpPLUEHCTBOBaHMSA BeceneHHom u MHoroe
Apyroe, CBA3aHHOe C 3TUM. Ha ranaktnyeckom ypoBHe MepHoWn macluitabHoctn n 6onee, —
pasyMeHHOe OpUEHTUPOBaHNE LMBUM3aLMOHHOIO pa3BUTUA eCTb camo Mo cebe ABneHne
YHUKaNbHO pegdvariiee, a no 3TON NpuyYnMHEe 0cobo XpaHMMoOe M conpoBoxpaemoe. B

Gnvwkanwem byayliem niogn Ha4YHyT B 3TOM ybexaaTbes.

A cerogHs Noka MMEHHO XOTHa Obl MO 3TOM NPUYUHE CrieayeT He TONbKO cymTaTb, a ObiTb
YBEPEHHbIM B Hay4yHOM YTBEPXAEHUM O TOM, 4YTO cam Pa3ym nnaHeTt (ans nnaHeTt
LMBUNUN3ALUUOHHOIO pPa3BUTUS pPa3yMEeHHOro OPUEHTUPOBAHMA) BCEM CBOUM
CylleCTBOBaHMEM HanpsiMyl0 CBfi3aH C OCOObIM COCTOSIHMEM YyMNpaBnsioLero
rpaBUTaLMOHHOIO npouecca, OCOOGEHHO npu B3auMOAEeUCTBMM Ten Ha npea-
aTOMapHOM M aTOMapHOM YPOBHEe MepPHOM MacLITabHOCTHU, T.€. NPU BCEX TEX Cry4asiX,

NPy KOTOPbIX B KOHCTPYKTMBHOM B3aMMOAEWCTBUM Ten noTpebHOCTb B pa3yMeHHOM
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OPUEHTUPOBaAHMM YXXe BO3HUKAET Aaxe U OO OOpshKeHUsa BewecTBa B €ro maTepuanbHoe
obnunune, a KoMmnnekc yHkumMn Moasra ewé He cdhopmmpoBaH (He cobpaH). K npumepy,
dopmMmunpoBaHue 6e30LNBOYHbIX CXeM CoeanHEHNsT HeMPOHOB Moara (gaxke u Ha YpOBHE He
OYeHb YMHbIX, HO Mpuweawmnx Kak Obl Ha ynpaBnAOLWMA YPOBEHb 3a CYET UMW Xe
OpraHM3oBaHHOWN BbIBOPHOCTK), Aa U BO MHOMMX MHbIX YacCTHbIX criydasx (B cipepe 6biTus
dropbl K npumepy, HO yxe 0e3 BblIbopoB, a NO «NPUPOLOHOMY» €CTeCTBY), KOTOpble

HbIHELLHNM YPOBHEM CBOEIo NO3HaHNA HayKa NokKa eLlé o0bsacHeHMs aaTb He MoXeT!

MpoBoAs HbIHELIHWE ry0boKMe uccrneaoBaHna No cambiM akTyarnbHbIM (YKa3aHHbIM BbILLE)
Hay4YHbIM HanpasreHusM, OpMUPYs U BbigBurass HoByH «KOHCTpyKTUBHYK Teoputo
Bcero», Ham MOXeT nokasaTbCs, YTO Mbl y>Ke NO3HarM BCE UMK NOYTU BCE, MO KpanHen mepe
XoTs Obl MMEHHO Takoe, 4TO No3BoNUIO Obl HamM kak Obl yxe HayMHaTb peanbHO
OCO3HaBaTb U No3HaBaTb O BceneHHOM Ty OCHOBHYKH UCTUHY, KOTOpas CBA3biBaeT
Hac Aaxe € rmaBHbIM €€ HU AN KOro paHee HeaocsAraeMbiM TAMHCTBOM, @ UMEHHO —
KOCHYTbCSA U NO3HaTb UCTUHHYK CyTb camoro Bektopa Llenu Oyaywux siBneHun,
AeucTBun u cobbitun LinBunmnsaumoHHoro passutusa scen BceneHHon, BonnoueHus
obuwero xpoHonpouecca 6biTus Eé Beces Cywero n oco6eHHo 6a3oBbiX MeTOAONOMMN
chopmupoBaHua PasymeHHOro opmeHTupoBaHus 6biTua Becero E€ TenecHo-BeLHOro,

KaKk caMoM rnaBHou TanHbl BceneHHon, T.e. lNporpamm n TanH YnpaeneHus Elo.

Ho kTo MbI, Hekasa crnyvYanHocTb BO BceneHHom v B cipepe npoueccos EE ynpasneHua? O6
3TOoM HawuBbiclwiem KoHuenTyanbHOM YpOBHE YNpaBfieHUS U Takoro HbIHE CIyYMBLLErocsi
KOHTakTa ¢ Hum, a TouHee Ha ypoBHe «BceBblwHero ynpaBneHus» B cpege nogen soobue
HUKOrga 3a BCE UX MpeallecTBylollee CyLleCTBOBaHWE U peyn He MOrfo BEeCTUCb U He
BENIOCb, MOCKONbKY Ans nogen 3To BCE aTakoe «KoHuentyanbHoe ObiTve» crneayet
COOTHECTM Ha HefocsAraembli OS5 HUX HamMBbICLLMWA YyPOBEHb «Hagcuctembl» u no aToun

npUYKHe Kak 6bl gocsaraemo 6bITb HE MOXeT anpuopu!

Ham HakopOTKO fapoBaHO KOCHYTLCSA 3TOro U OYeBUAHO He CriyvyalHbIM 06pa3oM, Tak
nonycTuno BoOMew crny4yas B LUenuM Mpoucxogsllero XpoHornpouecca MU

CcoOoTBeTCTBYylOLLEero emy o6peTaeM0ro HblHeLWlHero no3HaHwusA.

Bcé meno B TOM, YTO NOASIM HblHE O03BOSMIEHO NUMGO NPUHLMMIMANBHO U3MEHUTb CBOW
HblHeWHUN NyTb LiInuBUNu3aumMoHHoro pasBuTus ¢ paspyumTeribHOro Ha MHon 6onee
uenecoobpasHbIn, NM60 OHM ByaAyT NMKBMAMPOBaHbI KO aTaBu3m! [103ToMy BO3HMKNA

TakoBasi Heo6xoaMMOCTb B o6peTeva| YPOBHA NO3HaHWA HECKOJIbKO Bbille, YeM HblHE
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Tpe6yeTc;| M no aToun npunynHe npegocrtaBjieHa BO3MOXHOCTb OnpeaesimtbCA B

LenecoobpasHOCTU C 3TUM MHbIM NYyTEM cBoero LinBunusaumoHHoro passutus.

[a, BC& 93TO uYpes3Bbl4alMHO BENMYaBO, rPaHOMO3HO W HEOXMOAHHO BrepBble AnS
COBpPEMEHHbIX Ntogen, Tem Gonee B YCNoOBMSX WU BOMPEKM Moka eLlé rnaBeHCTBYOLLEro
3acToMHOro npeobnagatoLlero NornoXeHNs PenaTUBUCTCKON (PU3UKU U MMU HaBSA3bIBAEMbIX
CYOBbEKTUBHbIX METOAONOMA, BaXHbIX M WHTEPECHbIX TOMbKO CaMMM WX aBTopaM, B

OONbLUMHCTBE HbIHELLIHUX ccbep Hay4HOro no3HaHumA o caMmoM UCTUHHOM MVIpOS,EI,aHI/II/I.

Ho gocTtaTovHO N TONbKO 3TOro, AaXKe UCXOAs U3 NOSTIOXKEHNSA 3HAYMMOCTW NO OBSTAAEHMIO
HOBbIM YpOBHEM MnoO3HaHus KoHCTpykTMBHOro obycTtponctea MuposgaHus n ero 6bitus
3TOro camoro BelwHoro u HeeewHoro Cyuwero? Ha Bce nn BONpoCbl Mbl MOXET U FOTOBbI
OCO3HaHHO OTBeYaTb C NOMOLLBI «KOHCTpYKTUBHOM Teopuun Becero» Ha HblHELLHEM YPOBHE
€€ npenCcTaBneHnsi, BCECTOPOHHE NN OHAa OCBETUIIA 3Ty CaMyH0 HE TONIbKO KOHCTPYKTUBHYHO,
HO M LUMBUN3ALNOHHYIO UCTUHY, @ YacTbo CBOEK KOCHynach aaxe Bektopa Lienun 6bitus
BcenenHHon wn  anemeHTOoB €€ Oygywero xpoHonpouecca LMBunusaumoHHOro

COBEpPLUEHCTBOBAHMA?

MpMHUMNManNbHO MOXHO OblTb YBEPEHHbLIM MOKa TOSIbKO B TOM, YTO 6a3vMcHas 4acTb €€,
obecneuynBawLan hopMmmpoBaHue 3NIEMEHTOB NO3HAHMUA B CEN 4Yac U B Gnukanwiem
oyayuwem, cnocobHbl rapaHTUPOBaAHHO 0bGecneynTb U CONPoOBOAUTL CBOen 6a3oBOM
UOENHO-TEOPEeTUYECKON OCHOBOW BCH 3IKCNEPUMEHTarIbHO-AEeP3HOBEHHYH 4acTb
NpPakTUYEeCKOro OCBOEHMA U pa3paboTkm TexHonorum Oyayuwero AeNCTBUTENIbHO
MMEeeTCA U 3TO YXKe NO3BONIAeT NPUHUUNUaNIbHO COPUEHTUPOBATLCH OTHOCUTENTIbHO
MHOro nytu LiMBMNM3auMOHHOro pasBUTUA U He TONIbKO B OQHOM 3TOM Beke. Ho
OTBEYaEeT NN OHa B TAKOBOM CBOEM COCTOSHMM pearnbHbIM YHMBEpPCarnbHbIM TpeboBaHMAM

no3HaBaTesIbCKOM AOCTAaTOMHOCTU N 3aBEPLLUEHHOCTU?

KoHe4HO e noka eLé MoXeT ObITb HECKOSTbKO NpexaeBpemMeHHO 06 3TOM roBOpPUTb, HO Mbl
OnM3KM K 3TOMY, MOCKOMbKY B AaHHbIA MUr TpebyeTcsa elwé oanH BeCbMa 3HaYUMBbIv
TeopeTUYEeCKni Lar 518 HbIHELLHEero nepuoaa BpeMeHu, CBA3aHHbIA C OTCYTCTBMEM OHOM
He paCCMOTPEHHOW HaMV BaXXHOW rpaHu KOMMMEKCHOro no3HaHus! Mbl He NNeTém uHTpury,
T.€. HEe «MpsYeM caxap B KapMaH ANnS yrowlawwero YnoKOeHUs MM KanpuaHoW nolaam
No3HaHUs». OTO COBEPLUEHHO WHOE, 3TO eCTb CYXOEeHWe B YCroBUAX NPOTUBOAENCTBUS
«KanpusHon» (ckaHaanbHOW 4O MaHWakanbHOro 6e3ymuns) pensaTMBUCTCKON (PU3UKN, TIMYHO
CaMOM He MCMOJHALLEN, HO BO BCEX OCTarbHbIX Cryyasx Bcerda Tpebytowen oT apyrnx

MHOrokKpaTHOro wuccriegoBaTtesibCKoOro noarBepXXaeHundAa npakTn4eckoro pesysibtTatoB B
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NHTepecax 0OpeTeHNsI CBOEN e «YBEPEHHOCTU» B YyXXMX Hay4HbIX NpeanonoxeHusx. Kak
roBopsaT, bor UM cyaps B My BblgyMaHHOM (hOpPMYNbHOM MUPE, HO TEM HE MEHEE ........
BEpPHEMCS K He 0e3 OCHOBaHMS HamMu OOBLSABMEHHOMY psidy peanbHbIX Hay4YHbIX

npeanonoXeHnn, nonyLeHHbIX Ham 6narogaps KoHcTpykTmuBHOM Teopumn Beero.

MomMMMO peanbHOro MOLENbHOrO MNpPenCTaBfEHUs BCEX MNPOLLECCOB KOHCTPYKTUBHOMO
LMBMNN3ALNOHHOIO COBEPLUEHCTBOBAHNA OOPM M AeTanen Mx No3TanHOro BOMSIOLLEHUS;
nposiBNeHns anemMeHtoB Co3HaHMs B OOpPETEHMM UCTUHbI OTHOCUTENBHO MOHATUA 00
3HEeprun, Kak aHepreTudeckonm cybctaHumMm (a He dUIocogCckon KaTeropum wnu
PEensTUBUCTCKUX MPOLUMbIX CYOBbEKTUBHbLIX (POPMYIbHbIX 3abnyXaeHun u onpeaeneHun);
NMOHMMaHNA U BOCMNPUATUS BUOOB MaTEPUN IHEPTrUW; MPOSIBIEHMM ACHOrO0 MOAENbHOro
OCO3HaHUSA O CMOXHEMWLUMX npoueccax NpUpoLHOro ecrecTBa Ha BCEX YPOBHAX MEpPHOW
MacwTabHOCTN 4Yepe3 3JHEPrun-BpeEMS, 3SHEPrUo-UHOPMaUMID W KX  ynpaBrsemMoe
rapMOHNYHOE B3aMMOLENCTBUE B YCrOBUSIX 6€3 YyBCTBEHHO-MaTepPUanbHOro OCA3aHUs U
permcrTpauumn pesynbTtatoB BHE MatepuarbHbIX TEXHONOMMIN pukcaumm (HeHabngaemoro
BOCNPUATUS MNPOLECCOB BHEe MaTepuanuama); MOHWMaHUS CYTU MO  BOMSIOLLEHUIO
KOCMOMM3NYECKUX NPOLECCOB (POPMUPOBaHUS pasfiMyeHHbIX BUOOB BellecTBa (KOCHOro U
XMBOTO) M  OCO3HAHWA  CYLLHOCTWU  yrMpaBfeHus  B3auMMOLEWCTBMEM  MOCTOSIHHO
POPMUPYIOLLMXCHA  BELUHbIX Ten 4Yepe3 3JHepreTuyeckme nporpaMmMHble MNPOLECChl
rpaBUTaALMOHHOIO ynpasneHus 3TUM noBedeHneM (NoTeHuManomM) Ha BCeX BO3MOXHbIX
YPOBHSAX MEPHOM MacTabHOCTKN (OT HE MaTepuanbHOro Npea-aToMapHOro A0 YPOBHS BCEW
BeLLHOW BceneHHom), 1 MHOroe BnepBble HaMU OXBa4YeHHOE ApYyroe, BO3HMKAET TOT CaMbli
BOMNPOC O JOCTAaTOYHOCTM OCO3HaHUA U YPOBHA MNOo3HaHUSA. Kakon doparMeHT HOBOW Teopun
OTCYTCTBYET B Cpepe HaLLlero Cy>XaeHnsa U ecTb NI OH TaKOBOMW, HAMU MOKa CTpaTernyecku
He OXBayeHHbIN? KOHEeYHO Xe eCTb 1 CBOMMM NOCNeayLWnMn CYXXOEeHUAMU Mbl KaK pas K

HEMY 1 nepengém.

.......................... MpoporxeHune cnegyet
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NMPUNOXEHUE Ne
TPUTUN

XaTbiooB A.M.

MakoB B.B. MockBa, 2009-2020 r.r.

UTO Ham WM3BECTHO O TPUTUM C MNO3ULMIKA SHUMKNoNegumyeckoro 6Gasuca no3HaHMsA?
duanyeckaa sHUMKNONeOUs WHAMOPMUPYET HAc O Tom, 4To: Tputun 3H unm T -
pafMoOaKTUBHbINA CBEPXTSXKENBIA PaanNOHYKNMA BoAoOpoAa C MaccoBbiM vncriom 3 (A = Z +
N). TpuTnin ectb «NPUPOAHbBINY B-U3nyyaTens, ¢ nepuogom nonypacnaga T12 = 12.35 roga.
B 06bI4HbIX YCNOBMAX TPUTUIN — 3TO ras, NposIBRAOLWNA cebsa n cBoM hunsnveckme CBoOMCTea
tnn = -252.52 °C. B coeaMHeHU C KUCNOPOAOM TpUTUIA 0BpasyeT ceepxTsxényto Bogy T20.
M3oTonHbIN MHOMKATOP, BXOAUT B COCTaB TepMOsiAepHOro roptodero. Ha cerogHs

TepmosaepHble peakLun OCyLLeCTBNEHbl TONbKO NPy B3pbiBax BOAOPOAHbLIX 6oMB.
Tekyliee cocTosiHMe NpoGnemMbl NO3HaHUA (?).

B HblHelwHen Hay4YHOW cpefie MPUHATO cuuTaTth, YTO TPUTUW — 3TO M3OTOMN BoJOpoAda, U
Aaree cyTb TakoBOro MHPOPMaLNOHHOIo nNpeanioxeHna o Hém ¢ 30-X rogoB HEe MEeHSEeTCS.
[ocTaTo4HO CKPOMHO, HE NpaBga nu, Npukasanu, kak oTpyounu! OgHako, cnegyer nv Tak C
OTPELUEHHON TPYCTblO, AOBEOEHHOM [0 YPOBHSA MOMHOWM Aenpeccurm nogxoauTtb K
NOHUMAHNIO MEeCTa U Ponu TpuTusa B CTpykTypax «CotBopeHHoro Mupay, HeonpaBaaHHO
npugaBasi €My HeKyl Kak Obl HEeCyLleCTBEHHYI0, T.e. BTOPUYHYK (OYHKLNOHASbHYHO
3Ha4YMMOCTb BO BCEM KPYroM Hac COTBOPEHHOM? A Kak e C HapOAHOW MyApPOCTbHO: AbABOJT
KpoeTcs B Menoysax? B nHtepecax no3HaHUs MHOW ero (pyHKUMOHANbHOW BIIMSIIOLLEN CYTU
Ha npoueccbl MHorux cpep 6biTna Cyuiero, paccMoTpum Tabnuuy, HO yXe BHE MPOLUSbIX
PaMOYHbIX €ro

«beHKLI,VIOHaJ'IbeIX Heco3naaTeribHbIX yLLl,eMJ'IeHVIVI» CO CTOpPOHbI

PM3NYECKON N UHBIX PENATUBUCTCKUX SHLMKNONEANN:

Yucno Yucno Yucno MyckoBon
Ne | HaumeHoBaHMe | rpaBUTALMOHHbBIX |  3NEKTPOHHbIX BHELLIHUX MarHUTHbIN
Crnoés Croés PELLUETOK NMMynbC
1 | Bogopog 2 - 1 -
2 | Jentepun 3 2 2 1
3 | Tputnn 8 36 8 36
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Cnenyet O0encTBUTENbHO OTMETUTb HEKOTOpble HblHE CyLLecTBYHLME OrpaHuyeHus B
NMO3HaHMM CYTU U CBOWCTB XUMUYECKUX 3remMeHToB: CoBpemMeHHas Hayka wumeer
npegcrasneHne o NboM XMMUYECKOM 3fieMEHTE TOMbKO C TOYKM 3peHUs Kak Obl Hann4us
rpaBMTaLMOHHOrO CIOA, T. €. NapamMeTPOB BHELUHEN 3HepPreTUYeCKOn peléTkn (He
BCerga goraabiBasicb Unun Byayyn gaxe HegoOCTaTOYHO YBEpeHbl, B 3TOM). A ecnu BAPYr
noTeHumarnbl 3TOro Crost KakMM-To YygOTBOPEHHbLIM onpeaerieHHbIM 06pa3om O6HYNUTL, TO
ANSA HblHELWHero YpoBHSA MccrneaoBaTenbCKOro no3HaHus Ha b6asuce matepuanusma, 3107
XUMUYECKNA 3NEeMEHT Yyxe He cyuwlecTsyeT! [Napagokc, He npasaa nv, 3neMeHT ecTb W,
O HOBpPEMEHHO, ero HeT! Mcxoaa u3 nonoxeHun ykaszaHHon Tabnuubl, Ham NonycTuio

N3BECTUTb O crieaytoLLeM, T.e. «4To ecTb UTo», @ UMEHHO:

Tputunn. MNpu 3anonHeHun BGonee 2 3NEKTPOHHbIX CNOEB C OAHOBPEMEHHBLIM CHATUEM
NOTEHUMAnoB C rpaBUTaLMOHHBIX PELUETOK, TPUTUIN oBpeTaeT COCTOSAHNE HENHEPLIMOHHON
(HemaTepmanbHoOM) Maccbl MaTepun (TOYHEE 3HepPreTUYecKom cybcTaHLmMm 3aTON MaTepumn)
C BO3MOXHOCTbIO MOCNeayLero MCnosfb30BaHUSA €ro, Kak 4YMCTOro 3dHepreTudeckoro
«Tonnueax. Bce ero pagMaunoHHble OKTaBbl 3HEPTUIA KOHCTPYKTUBHO YITOXEHbI B CTPYKTYpe
3MEKTPOHHbIX CrOEB. BHelHss (rpaBuUTauMOHHadA) peléTka umeeT oktaBy 32.62546258
(aHeprui c yacToTom konebaHnsa 3apsnos f r, =23262546258) cnepnyiowasn (c y4eToM nepapxum
BHYTPEHHEr0 KOHCTPYKTUBHOIO BroXeHus) - 53.66. Ecnn ybpaTb ¢ He€ noTeHumnansbl, TO
ropeHve Tputua OydeT oTnmMyaTbCa OT ropeHus Bogopoda u gentepuda. Y Tputusa -
pacnag, Kak MICTOYeHue MaTepum MarHUTHOW 3Hepruu, obycnoBneH pacnagom TOSbKO
BHELLUHEN TrpPaBUTALMOHHON PEeLETKM WM K ONEKTPOHHbIM CroSM YKasaHHbI pacnajg

OTHOLLIEeHNA HE NMeEeeT.

ODentepun. O6HyneHne peLETOK TPUTUA NepeBOLUT ero B YyCTOMYMBOE, OTHOCUTESNBHO
BHELUHEN cpeabl, COCTOSAHNE, NP 3TOM MUHUMANbHOE YNUCIIO SNEKTPOHHbIX PELLETOK - 2 U,
4YTOObI OH HE CaMOBO3roparsics, BHeLWHNX pewéTok 3 (okTaBbl 53.66; 51.66; 32.62546258).

BHewHAsA pewéTka onpeaenset BO3MOXHOCTb 0OpeTEHNS XKMOKOrO COCTOSIHUS OEeNTepUus.

Bopopoa. Hanunume TOnbko rpaBuMTAUUMOHHBIX CNOEB U PaanaLUMOHHOM  PELLETKM
(32.62546258 okTaBbl) He NO3BONSET UCMOMb30BaThb BOAOPOA B KayecTBe Tonnvea (45
TEPMOSIAEPHOr0 CMHTE3a He MPUroAeEH, BCAKME MOMbITKU TWETHbI!), Tak Kak OTCYTCTBYIOT
3MIEKTPOHHbIE CMNOW, a BHELUHWE KOHTYPbl FPaBUTALMOHHBLIX PELUETOK MpUHUMarmcs
HbIHeWHUMU «Habmodamenamu» 3a 6ezarowul 371€KMPOH U rpbl2arowul rnpomoH
(kOTOpbIN  MOXHO Kak-TO MNOMNbITaTbCA Aaxe B3BECUTb AN «MNOATBEPXKAEHUS

PENATUBNCTCKOIO MOLUEHHMYECTBa», €CliM O4YeHb XO4eTCd cbopmaano noaorBepanTb
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Hann4ymne npoToHOB BoobLLe, NOCKOJ1bKY B NPUPOAHOM €eCTeCTBE HMKaAKOro npoToHa He

cyliecTByeT.

Mo usnoxeHHOMN cyT™m Tabnuubl BaXHbIMU NMPOMEXYTOYHbIMUN BbiBOOAaAMU ABNAKOT

co6010 (hakTbl NPUPOAHOro ecTecTBa:

-6a30BbIN 3NIEMEHT — 3TO €CTb TPUTUKU, a AEUTEpPU U BOLOPOL €ro M3oTonbl (T. . BCE

HaobopoT, TPUTUI HE ABNAETCA N3oTonom Bogopoaal);

-BOAOPOA HEenb3si NepeBecTu B COCTOAHWE HEWHEPLMOHHOW MaccChbl MO MNPUYUHE CBOEN
KOHCTPYKTUBHOM OCOBEHHOCTM €ro peLLETOK, a B 3TON CBA3M OH HE MOXET SBMATbCA YNCTOM
«TOMMAMBHOW 3Heprnen» pAna OObEeKTOB WM  KOMMIMEKCOB, YTO O4YEHb BaXKHO Mpu
OPMEHTUPOBAHNN IHEPreTUYEecKMx cTpaTernn gaxe n énuxkanwero dyayuiero, ocCobeHHo
AN TEXHONOrMnM ABWMXKEHUS, KOTopble MOryT onupaTtbcs B Onwxkanwem 6yayuiem Ha

©e30nopHble ABUraTenu;

-BbllLIe YKa3aHHbIe TPU XMMUYECKMe aneMeHTa TpUTuiA, aenTepuin n sBogopog (°H; 2H; H), no
WUCTUHHOWN CYyTU X PYHKUMOHANbHOIrO HageneHus B obwen KOHCTpyKummn « COTBOPEHHOro
Mwupa», eCTb OOMH WU TOT Xe 3NEeMEHT, HO C pasHbiIMU (PU3NYECKMMU CBOWCTBaAMU B
3aBUCMMOCTU OT CTPOro pPasfiM4eEHHOr0 COCTOSIHUS QHEPreTUYECKUX PELLETOK Kaxaoro u3
HUX. To ecTb No hakTy: ABfeHHOe (MPOrpaMMHO 3aJaHHOE) KOHCTPYKTUBHOE pasnunyeHune,
Kak HEKMI oA4MH NepBrYHO 6a30BbIN arieMeHT He Hamu «CoTBopeHHoro Mupay, dopmupyet
COOTBETCTBYHOLLEE pa3nuyne B 0COBEHHOCTN COCTOSIHUI HEPreTUYECKNX PeLLETOK OAHOro
N TOrO Xe 3reMeHTa, NPUHMMaeMble HblHELLIHEeW HayKOW, Kak pasnu4yHble XUMuU4eckue

3JIEMEHTHI.

Yncno n3oTonos TPUTUSE B UCTUHHOWM CyTU NPUPOAHOro ectectsa BecenenHom N 1= 24 — 1,
T.e. Bcero 17 592 186 044 415 tvnoB n3oTtona TpMuTna BoobLLE, HO NPy 3TOM BCEro NLb
OOMH M3 HUX €CTb ropAabln M OYeHb BaXkHbI BceAcywmn sogopon (H)! MNovemy Takoe
KonuyectBo? B oOLUEN KOHCTPYKLUMU IHEPreTUYECKUX PELLUETOK TpUTUS 44 BHYTPEHHUX
BMNOXEHUS, Kak Kraccuyeckasi 6aszoBas KOHCTPYKTMBHAS OCHOBA, XapakTepHasi B OCHOBHOM
TONbKO ANSA CYLWECTBEHHO 3HA4YMMbIX 31IEMEHTOB B 00WeM xpoHonpouecce ObiTua Bces
Cywero BceneHHon. WM3amMeHeHWe KakMx-TO napamMeTpoB foboro u3 BrOXKEHUN
3HEpreTMyeckon PpeLeTKN HeceT dyHOaMeHTanbHoe W3MeHeHne YHKLMOHANbHOro
HageneHns XMMM4eCcKoMy arieMeHTy, T. €. 0BpskeHne ero B MHOW M30TOM 3TOrO AfiEMeEHTa.

BrnoxeHusi yknagbiBaoTCs No creayoLwei CXeme:
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CropoHa BF = lR*k*ff
2
CropoHa DG = ::IZ—'R*k*fl
N F—
B ] 2 1
\ AG = ER*k*f
D 2 1
s |
A V3 2
HB:: _Z_R*k*fl
= —
F _,_,—'—'—'_'_'_F
\ / BD ="£.—F;_'R*k*f1*(f1— 1) unmm
I
E BD =",—_.3;R*k = b
9 1

CnenyeT 0co60 OTMETUTb, YTO U3 3TOFO OFPOMHOIO MHOroo6pasunst BCEro:

-TONbLKO 2 Tuna wusoTona beHKLI,l/IOHaJ'IbHO npegHa3Ha4veHbl AO5na WUCnosfib3oBaHUA WX
obbekTaMm 1 KoMnnekcamm XnsHecogepxalunx ninaHeT n Xn3HecornpoBoXgarLmnx ninaHeT
B KayecTtBe SHEprnumn npu nx TEKyLEM nporpamMmmMmHOM MCMNOJTHUTENTbCKOM

JYHKUMOHNPOBaHWN;

-TONbKO 15 TMNOB NM30TOMOB NnPpUMEeHMbl ONnA UCNoJfib30BaHNA UX B Ka4eCTBE SHEePrn and

ABWXUTENEN Npu nepemMeLL.eHnn ynpasnsiembix o6bekToB B Kocmoce;

-TOSIbKO BCEero nuwb 1 TMn n3otona (Bogopoa) npuMeHsieTca ans oopmmpoBaHus Boabi!

Ncnonb3oBaHne kakoro-nmbo MHOro Tuna M30Torna TPUTUS, HA3BaAHHOINO 3eMIIiHaMu
BogopoaoM (Boay poAaswmMm), ans oOpMUPOBaHUSA BOAbl MCKIHOYEHO MO MNPUYMHE
€ONHCTBEHHOCTU B COYeTaHMW ABYX YCTAHOBMEHHbIX 4aCTOTHbIX FAapMOHWIA, @ WUMEHHO:
KOHCTPYKTUBHbIX 4acCTOTHbIX rpaHuL, 3HEpreTM4eckux peLliéTok u3oTona BogopoAda W
KOHCTPYKTUBHbIX YaCTOTHbIX FPaHuUL, SHEPreTUY4eckom KOMMIIEKCHOW PEeLUETKN, KOTOPbIMU
AomkHa obnagaTb Boda B MTOre CBOEro obpsikeHusi B siBb. A Mocne npeaocTaBleHus
TAKOBOM WH(OPMaLMN MOXHO BCSIK MHTEpPEecylWmuMcs 3TUM B UX BnyaHbiX AeTansx

OTBETUTb 1N Ha BOMPOC - MOTYT J11 NMIOAN CaMOCTOATENTbHO CO34aTb BOAY, KaK BOUCTUHY O1A
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HUX Bcerga anodaTMyHOe TaWHCTBO «NpupoaHoro ectectBa»? MoxeT ObiTb, MMEHHO
OCO3HaHWe rnyobuHbl WCTMHbI 3TOro Bornpoca 6yaetr cnocobcTBOBaTb M3MEHEHUHO

OTHOLLIEHUS NtoAEN K Boae, 0COBEHHO B BONPOCaxX €€ COXpaHEeHMs.

B xoge norvkn Halwero Cy>xaeHus, MeeTcd elle ogHa CeHCauMOHHAA TOHKOCTb, KOTOPYHO
uenecoobpasHo HavaTb CO cneaytoLlero Bonpoca: Bo Bcen BceneHHon Boga ogmMHakoBa, a
TOYHEe CnpocuTb, Ana dOpMMPOBaHUS BOAbl NPUMEHSIETCS OANH N TOT XXe U30TOoMN TPUTKS
nnn MoryT 6bITb KakMe-TO UHble pelleHns hramyeckoro npouecca BogoobpasoBaHnsa B
Pa3fnyHbIX  3HEPro-KOHCTPYKTMBHbLIX opMax nnaHeTapHblX (OPMUPOBAHUA  UNK

accouunmpoBaHHbIx KnactepHbix Cuctemax m3 Hux?

Ecnu a1 pelieHns uHble, He HocsiLLMe MOHO BceneHckuii xapaktep, Toraa MoXeT N ObiTb
npurogHa TakoBasi ocobeHHas (He «eQnMHOKOCMMYECKas») Boaa ANs XU3HECONPOBOXAEHUS
3eMHoW XMBOWN KneTkn? 3a TakoBbIMW BbillleyKa3aHHbIMW, BCTAET Lienas HeckoH4Yaemasi
rpsiga BOMPOCOB, KOTopble NMpuaéTcs B Gnwkanwee byayllee pellatb Hayke, HO Yye Ha

6asunce MHOro ypoBHSA NO3HaHMs!

Tputnin B Ynctom Buge (T.e. Kak MOHOCTPYKTypa C KOHUeHTpaumen He meHee 96,4 %)
CYLLIECTBYET B XWAKOM COCTOSIHUU Npu TemnepaType Hxe t = —253 °C. 3anackl Tputus ana
Kakgon nnaHeTbl He GeCcKOoHeuYHbl, HUKakas npupoga criyvyarHbiM 06pa3oM M3 HUYEro U
0e3uenbHO ero He co3gdaéT, MOCKONbKy O6bEM obpasyemMoro TpuTus Ha nnaHeTe ecTb
BENMYMHa CTPOro naeHTUMUUMpoBaHHasa 1 3aBUCTU OHa OT (PYHKUMOHANbHOro HageneHus
aTOM  nnaHetbl. MOXHO NOOYEPKHYTb HEKOTOPYH  UHAOPMALMOHHYK  TOHKOCTb:
Xn3Hecogepaline 1 XnM3HeconpoBoXaatoLime nnaHeTbl PasyMeHHOro opueHTMpoBaHus B
CBOEM LMBUNN3ALMOHHOM pPasBUTUN MMEKT CyLLEeCTBEHHO OGonblumi OOBLEM 3anacos

npon3BogMMOro Ha HUX TPUTUA.

Camo obpasoBaHue TpUTUS ABMASIETCH COXHENLLMM (PU3NYECKMM MPOLLECCOM U HE HYXHO
BOCMNpPUHMMaTb BCEPbE3 BCAKME NabopaTopHble pasBreyeHns ¢ «yCrneLllHbIMU NonbITKaMm»
B €ro nosflydeHMn n COOTBETCTBYIOLLMMU YTBEPXKOEHUAMMU, WUCXOOALUMMM OT TaKOBbIX
CrnyvanHbIX pe3ynbTaToB, Kacawwmxca kak Obl npoussBoactBa Tputusa. KopoTko Takue
«MNONOXUTENbHbIE pe3ynbTaTbl» MOXHO KBanMuumMpoBaTb OYE€Hb MPOCTO — Cry4YarHbIM
obpasom co3gaH OAMH U3 BapuaHTOB (MHOFOMUMITSIMOHHBLIX TUMOB) KM30TOMa TPUTUS,
HEN3BECTHbIN NO KOHCTPYKTUBHOMY OMNpeaerieHnIo Kako UMEHHO, AaxXe 1 He aoraabiBasicb
O TakoBOM pa3Hoobpasun Boobule! N Ha aTtom 06 ycnexax nabopaTopHbIX SOCTUXEHUN
MOXHO OCTaHOBUTbLCA. B okpyxawwen xe AeNCTBUTENbHOCTU TPUTUN DOpMUpYyeTCS

TONbKO, Kak NPOAYKT ynpaBnsieMoro npouecca 1 BooOLe He BeCb Habop TMNOB N30TOMOB,
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a TOMbKO Te €ero BapuaHTbl, KOTOpble HeobxoauMbl AONS KaKOro-To MporpamMMHOro
COMPOBOXAEHMST Ha I3TON KOHKPETHOW nfiaHeTe, BKM4Yasi M O0OYyCTPOMCTBO YCIOBUM
XW3HECONPOBOXAEHNS OBuonornyeckon cpedbl U Nopbl, U MOSHYKD Heobxoaumyto
HaCbILWEHHOCTb NOTpebHOM hOPMON SHEPrun ANna ynpasnseMon OKpyxatowen cpefbl, B
TOM yucne u nepemelteHna obwvektoB (HJ10). Tak 4To annognucMeHTbl 0T nabopaTopHbIX
ycnexoB AN NPUPOAHOM UCTUHBI O TPUTUM B AAHHbIA MOMEHT HEYMECTHbI, TaKOBbIX He

YMECTHbIX aMoLMiA Hago Obl ocTeperaTbCes.

[Onsa cosgaHna TpuUTUA  CyLEeCTBYHT creumarnbHble YCTaHOBKM  (YCTaHOBIEHHbIE
reHepupyowmne ob6beKTbl, HE CBSAI3aHHbIE C AEATESNIbHOCTBIO U BbITUEM NoAeEN), KOTopble
BblpabaTbiBalOT TPUTUIA C MOCNeaylwuM ero pactBopeHvem B Bode (Kak B cCamMoOM
HaOEeXHOM XpaHuTene TpPUTUA B CTabUNbHOM €ro COCTOSAHMM), U MO 3TOW MpPUYMHE BCe
reHepupytowmne obbekTbl pacnonaratoTcs B6NM3mM BogoémoB. Jliobon noTpebnsarowmnm
00BEKT B COCTOAHUN NPOM3BECTU NepepaboTKy BoAbl M 0OpaTHO BbIAENUTb N3 HEE TPUTUN
B KOnmMyectBe, HeobXxoAMMOM Ans BbINOSIHEHUS UMW COMNPOBOXAEHUSA OnNpenerieHHON
nocrnegyowen unn nepcnekTMBHOM UCNOSTHUTENbCKOW [1porpamMmbl, MOCKOSMbKY HUYEro

MULLIHEro «NPMPOAOV» He CO3aaéTcs K onpeaeneHHoMy TakTy COObITUAHOIO BPEMEHM.

K npumepy, B Havane 90-x rogoB (Hadano nuksugaumm CCCP) no Bcen Tepputopun,
OXBa4eHHOM NCMOMNHNTESTbCKOM Mporpammon nuksngayum LinBunusaumm
KOMMYHUCTUYECKOro Tuna, npoLecc nNpou3BoacTBa TpUTUA Ha npoTskeHun 11 net 6bin
CHWXKEH npumepHo Ha 19% OT TpaguMUMOHHOW HOpPMbI Ana 3Ton Tepputopun! He
YOVBUTENBHO IU, HO Ha Takue «yrnpoLleHHble UCMONMHUTENbCKME paspyLuatoLlme» JenCTBUS
ocobon Harpyskm Mo3ra nwgen He TpebywT, Tem OGonee HeT ocobon
3HEPronHOPMaLNOHHON Harpyskn aAns PopMUpPOBaHUA BPEMEHHOIO «AeCTPYKTUBHOIO
coctosHua ObuwectBeHHOro Co3HaHusi» BCreACTBME €ro HeCyLeCTBEHHOW 3Ha4YMMOCTU
AnNs TakoBbIX OENCTBUM BpeMeHHoro «HepasymeHHoro» xapakrtepa. [1oaTtomy Takon Mo3r

MeHbLUEe noTpebnsaeT aHepruun. [pocTon anemeHT uenecoobpasHoOCTU U HAYETO SINYHOTO!

Mo mepe pacxogoBaHUsa TPUTUS ero 3anacbl BOCMOMHAKTCA reHepaTopamu. ATMM CaMmbIiM
noggepXxumBaeTcs MNOCTOSHHOe paboyee COCTOAHME BCEX MPUBHECEHHbIX OOBEKTOB,
Haxogawwmxcs Ha 3emne. CoxpaHast NOrnKy CyXaeHud, cnegyeT OTMETUTb Takke U TO, YTO
Tak HasblBaeMble «MECTOPOXAEHUS 3050Ta» He (OopMUPYHOTCS CrnyyYalHbiM 0Opasom,
NMOCKOSIbKY OHW OAHOBPEMEHHO ABMATCA OTXo4amu OT paboTbl « TBAJ1 o6bekToB». OHK
pacnonaralTcs B MecCTax, OPUEHTUPOBAHHbIX Ha HEBOMbLWOM yaaneHun oT OOBLEKTOB,
BbipabaTbiBalOLLMX TPUTUI (3TO KAacaeTCs TONbKO ycrnoBun 6biTns o6bekToB Ha 3emne)! Bee

CNYTHUKMN NNaHET MMEKT CBOW 3anacbl TPUTUA, MHOTUE U3 HUX BbIMOJTHAKT POJib HEKUX
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«CKNnagoB» TPUTKMSA, 3anacbl KOTOPOrO Ha HUX TaKOBbI, YTO MOXHO OTNPaBNATLCA B Ntoboe
CaMOCTOATENbHOE KOCMUYecKoe nyTelecTBne (ecnu oTnyctut 3BésgHas Cuctema,
CaMOBOJSIKA MUCKMIOYEHbl BMMAOTb A0 aHHUrmnaumMm obbekta). Obposckas Cucrtema
nobecnokomnacb 0 3anacax Ha CnyTHWKax nNnaHeT Taknx TMNOB U30TOMOB TPUTUS, KOTOPbIE
en TpebytoTca ana MyHKUMOHUPOBaAHUS NX OOBLEKTOB U CUCTEM Ha 3emnie, CBOEBPEMEHHO

JOCTaBNsAss HeobxoaAMMoe KOnmM4ecTBO No HEODXOOUMOCTMW.

MwuHumansHasa Hopma Tputna B Boge 3emnun 1% (makcumarnbHas HopMma = 94,6%). Mpwu
OOCTUXXEHUUN CoAepXXaHUsA TPUTUS B NMpoLeccax ero npuMeHeHns meHee 22%, reHepartopsbl
Ha4YMHalT NOANUTBLIBAOLLYIO BbIpaboTKy TpUTUSA. ECrv TpuTUin NonHOCTLIO yopaTh U3 BOAbI,
eé ynenbHbIvi Bec 6yaeT 0.66 r/cm3. Hayke He nsBecTHa AeNCcTBUTENbHAS CTPYKTypa TPUTUS,
KOHCTPYKTUBHOE YCTPOEHME N ero CBONCTBA. B unctom Buae Tputuii MOXeT BbITb BblaerneH

TONbKO OOBEKTOM.
PewéTkun TputHnA

Mpexne Bcero, cnegyeT OTMETUTb TOT dYakT, YTO YYET KOHCTPYKTUBHOro obycTponcTBa
3HEpPreTMyYecKMx peLIETOK, Kak WMHOW noaxod He nnaHeTapHoOM Mogenn aToMapHOro
MUPOMOHUMAaHUS O TPUTUK, KaK pa3 U SABMSETCA TeM CaMbIM MPUPOAHBLIM TAUHCTBOM, Kak
ManeHbKNUA TaunHCTBEHHbLIN ©6a30BbI 3NeMEHT B KOHCTpyKumMuM «CoTBopeHHoro Mwupav,
KOTOpPbIN M onpeaensieT Kakoe-TO BMOSfiHE 3HayduMoe (PyHKUMOHanbHOE nocneytollee
HageneHne Kaxgomy Tuny M3oTona TPUTUMS U ero (PyHKUMOHanbHOro ObITUS BO BCeW
BceneHHONW nNpUMEHUTENBHO K KaXOOW ranakTtuke CTporo uaAeHTUUUUMPOBaHO B
3aBMCUMOCTUN OT UX (PYHKUMOHANBbHOrO pasfenéHHoro ranakTuyeckoro npefHasHavyeHus.
TpuUTMN 4YpesBbl4aHO BaXeH aNns (OPMUPOBAHUSA YCNOBUWA 3apOXOEHUA >XU3HU Ha

nrnaHeTax u nocnenymoLlen CUCTEME KN3HECOMNPOBOXAEHUS.

Bcé 10, YTO HbIHELWHNUMWN 3EMHBIMU MCCeaoBaTeNsaAMN NPUHMMAETCA 3a TPUTUA B pamKax
NX KparHe orpaHuUYeHHbIX NpeacTaBrieHnn O HEM, Tak 3TO TOMbKO BECbMa MOBEPXHOCTHOE
npukacaHve BCEro fullb K BHELIHEN KOHCTPYKUMM €ero Kybumyeckom peléTtkn (dopma
KOHCTPYKUMKN JoaekasgpanbHbid KyD, BCero umerwunin 44 BHYTPEHHUX BIOXEHUS U3
NoAob6HbIX KyOUKOB YMEHbLUAKOLWMXCA pasmepoB), obpamnstowen BCH COKPbITYO OT
nccnepoBaTtenen UCTUHHYIO BHYTPEHHIOK CTPYKTYpY, cogepxallyto B cebe Habop oktas
3Heprn o 96 ypoBHA MX 3HadeHun (N = 96). OTa CNoOXHeWwasi KOHCTPYKTUBHASA
0COBEHHOCTb U gBnAnacb 6a3nMcoM  MPUHUMNUANBHOM HayyHOM oOwubkn BO BCeX

YCTOABLUNXCA MPOLWIbIX 3N1IeMeHTax No3HaHnA O TPUTUn BooOLLEe, KaK HEKOEM Ha I'IepBbII7I
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B3rnAag npoCcTteHbKomM n HeB3pa4HOM XMMMNYECKOM 3NiEMEHTE U3 Tabnuubl MeHgeneea. Kak

cepbé3Ho MeHaeneeB owwmnbancs!

CobctBeHHO cama no cebe aHepreTMyeckasa peléTka (BHEWHAS €€ 4acTb) MMeeT
rpaBUTaLMOHHYIO OCHOBY (npeobnagaHve nNpUTSXKEHUS B FAPMOHUM  MUHMMASbHO
HeLeNnUMbIX OENCTBUA NPUTArMBaTb-OTTaNKMBaTb) U NO3TOMY €€ COAEPKMMOE MOXHO Kak
Obl «B3BECUTb» (KONMMYECTBEHHO BbIPa3UTb B pe3yrnbTaTte peasnibHOro BUSAKOLLErO
BO3JENCTBUSA Ha OKpYKatoLiee e€ eCTeCTBO Ha CBOEM ypPOBHE MePHOM MacluTabHocTu). To
€CTb MOXHO OnpeaenuTb Tak HasblBaeMbli €€ «BeC» W, COOTBETCTBEHHO, BbIpasnTb
YCNOBHOE «KOJIMYECTBEHHOE COAEpXaHWe» CaMoro TPUTUS B BOAE, HO KaK BO WCTUHY
OKa3blBAeTCs TONIbKO OrpPaHMYEHHO «BEC» CaMOM pPeLETKN, obnagarowen HeKUm
cOB6CTBEHHBLIM HE HONbLUMM SHEPreTUYECKUM NOTEHLMANOM U AaXe HEKMMN COBCTBEHHbBIMU
PU3NYECKMMUN XapaKTEPUCTUKAMM MSIOTHOCTU MAcCCbl MArHUTHOrO MNOJSIi OTOW PELUETKU
(nycTb faxe o4veHb Marnou, HO uMmeren Mecto ObiTh), obragaroLen camoCTOATENbHbBIM
CBOVCTBOM MPUTSXKEHUS (HeKasi rpaBuMTaUMOHHAA Xapaktepuctuka). A cam TpuUTuh y
TakOBOW «COBPEMEHHOW Hayku» rae, Kyda OH Y HUX nponan, U3oweén AyxoM CBOMM B
HebbITe? [1eno B TOM, YTO BCE OCHOBHOE «BHYTPEHHEE 3HEepreTmyeckoe CoaepKumoe
TPUTUA» BO BCEX €ro 3HaYeHusX U3NYECKUX napamMeTpoB MMEET HEeUHEPLMOHHYHO
(HemaTepuanbHyt) Maccy 1, COOTBETCTBEHHO, «B3BELUMBAHUIOY», KaK Bbl Mbl HE COXanenu
y Bbl, He noanexuT, a 3HayuT, MO MHEHWD COBPEMEHHbLIX WCcregoBaTenen, B UX
«ucecnegyemMmon» Boae OH HE YNCIUTCHA CBOUM HeDBbITMeM. TO eCTb OH B AEACTBUTENBHOCTU
eCcTb, HO uccnegosatenn 06 3TOM He [OOraabliBalOTCH, MOCKOSbKY MM OoragatbCa He
paspelwlaetr nx martepvanuam (T. €. noLlynaTb, a COOTBETCTBEHHO M OLWYTUTb HEYeM
COrfnacHo matepuanucTudeckoro 6asmca CO BCEH €ro BEKOBOM HEpYLUMMOW, a TovHee

OblBLLEN rPAaHUTHOW TBEPAbO). BOT e kakoe «l'ope oT He YMmay!

BHewHAa peléTtka Tputnsa B 0bLLEN CBOEN KOHCTPYKUMN MMeeT okTaBy n = 32.62546258.
OTO MO UCTUHHOW CyTU CBOEW O3HA4YaeT TO, YTO PU3NYECKU nNpenen 4acTtoTbl KonebaHuns
3apsi40B, OCYLLECTBAAIOWMX ABMXKEHME NO rpaHsM TakoBOW BHELUHeWN (rpaBuUTaLMOHHON)
PELETKN orpaHuyeH 3HadeHnem BenuuuHbl (f ry = 2") f oy = 2 32625 46 258 Cnepyer
NOAYEPKHYTb BaXKHYK0 OCOBEHHOCTb: JTY Xe PEeLlETKY TOYHO C TakuMmu Xe napameTpamu

UMEKT aenTepun n Bogopoa.

IMEHHO BHeLLHSAS peluéTka onpedenstoT M obecrneynmBaeT BOMMOLLEHME B CYyLLYH SiBb
GOnNbLUMHCTBA 3NIEMEHTOB (PYHKLMOHANBHOMO HaAEeNeHUst STUM XMMUYECKUM SriemMeHTam. A
pasHoobpasve BapuaHTOB TPUTUS MOMHOCTbIO 3aBUCUMT OT BHYTPEHHEro CcopepKaHusi

3Ha4YeHUn PU3NYECKMX NapamMeTpPoB IHEPrUI ITOr0 dNEMEHTA, KYJTOXKEHHbIX» MO rpaHsAM

184



Makos B.B. «KoHcTpykTusHas Teopusi Beeroy. MPUNOXXEHWME Ne . TPUTUN.

3HEepreTUyYecKMx PpeLEToK BHYTPEHHEro KOHCTPYKTUBHOIO BIIOXEHUS KOHCTPYKTa W3
3HEepreTMYecKmx pPeLETOK. BTopasi BHYTPEHHSS peLlléTka TpuTus (nocneayrowas Bo BHYTPb
KOHCTPYKUMKN 332 BHELLHEN U3 BCEro BHYTPEHHero Habopa, cocrtoswero ns 44 BrRoXeHUn)
nmeet ocoboe yHKUMOHaNbHOE HageneHne CBA3aHHOE CO CMOCOOHOCTbIO TPUTUA B
HaZeneHnn ero CBOMCTBOM Tak Ha3blBAaeMOW pagnoakTUBHOCTU. [la 3TO CBOMCTBO BELLECTB,
KOTOpPOE NPUHATO COBPEMEHHOW PENATUBUCTCKON (PU3NKOW, NpaBaa OCO3HAHUS UCTUHLI O
(PM3NYECKOM CMbICIEe 3TOr0 CBOWCTBA, @ TakKKe W CMbICrla O TOM, YTO B peanbHOCTU
n3ry4aeTca M M3 4Yero 9TO TaK HasblBaeMoe W3rydeHue COCTOUT, T. €. YTO ecCTb
MaTtepuaribHble HOCUTENU 3TOr0 MU3NydYeHus, Tak 4O Cer Nopbl U He YTOYHUNU. Buanmo He

OYEHb-TO MM 3TO HYXHO, a MOXeT ObITb MM 3TO anocbaquHo.

MCTUHHBIN 1 COOTBETCTBEHHO HEMU3BECTHbIM HbIHELWWHEN U3MKE CMbICIT TaKOBOW
CMOCOOHOCTU  3aKM4YaeTCa B OrpPaHUYEeHUM SBMEHMS Mpouecca HeynpaBnsaemMoro
CaMOCTOATENBHOMO BbIOPOCA MarHUTHbLIX YacTuL, (CO CKOpPOCTbIO 3TOro Bbibpoca meHee
meHee 240 000 km/cek, B (bmn3nke 3TOT NPOLIECC YCINOBHO NMPUHAT KO pagnMoakTUBHOCTL) U3
CaMOW KOHCTPYKUMU KaKMX-TO €€ 3NEKTPOHOB BCNEeACTBME NPEBbILLEHNS COBCTBEHHOrO
noTeHumana MarHUTHOM YacTuLbl Hag BHYTPEHHMM MOTEHLUMANOM KOHCTPYKLMW SNIEKTPOHA.
TakoBon BbIGPOC, kak 3adeKT MNoKMOaHUS MarHUTHbIMU YacTULaMWM  KOHCTPYKLUMK
31EeKTPOHA, BO3MOXEH B TOM Cllydae Korga COOCTBEHHbI NOTeHuMan BblibpacbiBaemMon
MarHMTHOM 4YacTuubl NPEBbIIAET 3HAYeHue MnoTeHuuana anekTpoHa 6onee, 4Yem B
1,840200281414 (3HayeHus koadpdpuumneHTa 6apbepHoro npegena rapmoxHmm popmebl K enr
= 1, 840200281414 pnsa Hawen ranaktukn). Dopmupyembid MNOTOK W3 TaKOBbIX
BbIOPOCKBLLNXCSA MArHUTHbIX YacTUL, U XapaKTepuayeT paamoakTUBHOCTb, YPOBEHb KOTOPON
3aBUCUT Bceueno OT MAIOTHOCTU MNOTOKa TakUX MarHUTHbIX 4acTul CO CKOPOCTHbIMMU
XapakTepucTMkamu, COOTBETCTBYHOLUUMU MNPUHATBIMU YCITIOBHBIMW MNPEeACTaBNEHNAMU O
pagMoakTMBHOCTU (40 Cen nopbl Tak U HE pa3obpaBLUNCE, YTO 3TO M U3 YErO OHO COCTOMT).
PerynatopoMm paavoakTMBHOM pPeELIETKN SBNSieTCs  SABNAKTCA €€ YCTaHOBOYHbIE
napameTpbl, cooTBeTcTBytlowme 53 okTaBe (kak Obl 2-M 3NEKTPOHHbIA cnon). Hopma
BENMMYUHBbI MOTEHUMana 3TOro cnosi npumepHo coctaBnseT 2% ot obuwero obbema
3HEepreTMYeckoro noTeHumana BCEW KOMMIIEKCHOW MOAENUN 3HEPreTUYeCcKoOn peLleTkn
anemMeHTa TpuTuaA (BKNtoYasa Bce 44 BHYTPEHHUX BROXEHUS B KOHCTPYKUMIO). CTPYKTYpbl
BHYTPM PpeWeTkM — 9TO [JoAdekasgpanbHO - UKocasgparbHble  KOHCTPYKTUBHbIE
dopmMMpoBaHUs, cogepalime oktaBbl OT 53 oo 96 Bkn4MTENBHO. 3a CYET Yyero Torga

BOAa nosy4aeT HeoBXoaMMYHO MAOTHOCTL M YTO fo6aBNAeTCs B CBA3b C KUCIIOPOAOM?
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Mpn KOHTaKTE CO CTPYKTYpOM TPUTUS  KUCNOPOA noriydaetT  OOMOSHUTESbHbIN
rpaBUTALMOHHBIA aTOM, TO €CTb «YTSHKENAETCS», NPU 3TOM B Clyyae pa3pbliBa Takux CBA3eN
3TO CBOMCTBO ncyesaeT. [MoaTomy coBepLleHHO He 060CHOBAHHO M OLWIMBOYHO cunTaeTcs,
4yTO TPUTUA B BOAE — COTble gonu npoueHta. OgHako TpUTUW 3aHMmaeT nodtn 1/3
KOHCTPYKTMBHOIO MNPOCTPaHCTBa B CTPYKTYpe BOAbl U U3MEHHAET (PU3MKO-XUMUYECKUE

CBOWCTBA KMcnopoaa B CBA3Ke ¢ cobon.
3ayem HyxHa Boga 6MONoOrM4eckumM CTpyktypam?

Tonbko 4ng Toro, YTobbl N3BMNeYb 3HEPrUM BbICOKOOKTABHbIX COEOMHEHUN («KMBasi BOAAY ).
[Mpn 9TOM MO3r nonyyaet BeCb HEOOXOOUMbLIN 3anac 4acToT (HEMHEPLMOHHYIO Maccy) U
ncnonb3yeT €€ Ons BONSOLWEHNA BCEro Habopa (PyHKUMIA N CBOEN XU3HEOEATENbHOCTMW.
OTMEeTMM, YTO HECMOTPSA Ha pasnMyeHus naen no reHoTunam mMoara, Boga «noaxoauT»
BceM. Kaxabli nonyyaeT M3 BOAbl TOMBbKO T€ 4acTOTbl HEPrun, KoTopble obecneymBatoT
PYHKUMOHNPOBAHME MMEHHO €ro reHoTun mo3ara. YenoBek He MOXeT Npoxutb 6e3 BoAbl
6onee 3-5 CyTOK, OH NOCTOSAHHO AOSMKEH MMETb «3HEPreTUYECKyo NOANNTKY» U3 CTPYKTYP
Tputna. Mopckasa Bogda TOXe MMeeT TPUTUKW, HO B HEW HeT 4acToT, KoTopble TpebyroTcs
MO3ry A5 €ro He yuweMreHHOro yHKUMOHNPOBaHUA. YnoTpebnsemas Boga, U3 KOTOpou
n3bsATa HEMHEPLMOHHAs SHepreTudeckas macca, BblbpacbiBaeTca M3 opraHuama B BuAe
Moun n nota. KctaTtu, no pasHuue «mcxogHada Boga — Mo4va», CpaBHUTESbHbIA aHanmM3 Moyu

MOXET NoKa3aTb orpeaesyieHHble XapaKTepUCTUKN reHOTUna n CTpykTtypbl MOo3ra.

Ynpasnsowmin Komnnekc Kannac paHee He gepxar Ha NOCTOSAHHOM KOHTPOre MO3r noaem
(NnpoBepka KOPPEKTUPYIOLUMX YCTAHOBOK TONMbKO OOWH pa3 Kaxayt cybboTty) Ha
COOTBETCTBME (PYHKLMOHANBHOIO HageneHns HnUYHOCTM B OBLIMX MCNOSTHUTENbCKNX
npoueccax. Tam MpOCTO HaknagbiBalOT Macky Ha noctynuBwun koA (ddhdekTbl
MacKkupoBaHusa Koda sBnseTcsa oTgenbHon Temown). Onepaumsa CnuyeHns 3aHumaeT
MUKPOCEKYHAbI Ha rpynnbl reHOTUMNOB, N 3a 4 4Yaca TecTupyeTcs BCE HaceneHwe 3emnu.
Kaxgblh rog ycrtaHaBnmMBaeTCA 3TanoH 3SHepro-MHMOPMAaUVOHHOIO COCTOSIHUA BOAbI
(“kpeweHckass Boaa”), COOTBETCTBYHOLWMN Tekywemy Bektopy coObiTui B UWHTepecax
KOPPEeKUUM M aKTUBHOTO MPUBMNEYEHUS, KaK HeobXoOauMbIX TUMOB, Tak M KONMU4YeECTBa

NIMYHOCTEN C COOTBETCTBYHOLUMM Fr€EHOTUNMOM MO3ra.

Tak, ecnu mMo3ar npu akTMem3aumm (yCTaHOBNEHUN) KakKON-Nnbo ovyepeaHon nporpamMmmMHOMN
YCTAHOBKM M3BHE MOMy4Mi HOBYH (DYHKLMOHAMbHYK KOPPEKUMo (Gonee BbICOKYHO OKTaBy
ANA U3BMEHEHMUS UCNONHUTENBCKNX AENCTBUA UMW UHYIO OPYryto), TO B TPUTUKM 3Ta OKTaBa

6yp,eT MMETb MaKCMMyM MNMOTEeHUMaNoB, a noTeHumarbl OCTalibHbIX OKTaB 6y,u,yT CHW>XEHbI
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A0 3(PPEeKTUBHOrO MUHUMYMa (M3MEHEHME 3HEeProMHOPMAaLMOHHBIX XapakTepPUCTUK BOAbI
exerogHo B Houb Ha 19 saHBaps, T.e. Ta camas «KpeweHckas Boga»). BHewHe Boga
OCTaéTcs TOM e (OHa MOXET, HanpuUMep, N3MEHUTL LBET Ha 3eNEHbIN), HO B CBOEN OCHOBE
OyaoeT uMeTb HOBble 4acTOTbl 3Heprunh. ITO npoucxoguT Bcerga npu [lycke HoBOWM
Mporpammbl. Boga, kotopas 6bina 100 neTt Hasag u Boda, KOTOpasd MMeeTcs cendac,

CylWeCTBEHHO OTITINMHAKTCA NO CTPYKTYpE HGVIHGpLI,VIOHHOVI MaccChbl.

UTo e n3 cebsa npencraBnsaeT «MepTBasd Boga»? 310 BOAA MMEET TONbKO rpaBUTaLMOHHbIE
yactoTbl Tputnda. Ecnn mMo3r nonyyvyaet Takylo BOAYy, OH BbIHYXOEH pacxoaoBaTtb
COBCTBEHHbIE 3anacbl, YTOObI BLIOPOCUTL TakoM «MOAAPOK» U3 opraHmMama. B Kputmnyeckmnx
CUTyaumax Takux 3anacoB MOXeT U He BbITb, 1 Torga Boaa ctaHoButcs sgoMm. [Npu Beibpoce

MOYM 1 NoTa Kybnyeckasn sHepreTudeckasi peLléTka COXpaHaeTCs.
3ayeM TpUTUM o6 BLEKTAM?

KocMoCc umeeT CTpyKTypy PpelwéTtku AoAdKadAparibHO - MKOCadgparnbHYl C HyneBbIM
BHELLUHMM MOTEHUManoMm, oOpaMmEHHYI0 KyOMYEeCKOW CTPYKTYpOM U3 HEUTPUHO WU

aHTUHENTPUHO.

Mpn oBmxeHun B KocMoce OOBEKT, UMEKLLMA MarHUTHbIE 4acTOTbl U 3NEKTPUYECKUE
noTeHumanbl, BbIHYXXOEH MX OTAaBaTtb, Hacbiwasa pewwéTtkn Kocmoca. OgHako oThaBaTtbh
HeobXo4MMO TO, YTO HaxoOUTCHA B TOW Xe CTPYKTYpe, MHavye cMeHa yrna dgasmpoBaHus
(npeobpasoBaHne B Apyron TUN peLéTKM) NpuBeAET NPOCTO K Tennoson cmepTu. Jliobon
00beKT, camocTosTenbHO ABurarowmnca B Kocmoce, OomkeH MmeTb nMnbo MarHuTo -
ANEKTPUYECKUI reHepaTop ANns BelpaboTkmn TpuTnd, Nnbo 3anackl TPUTUS C okTaBamu 4o 96

(4em BbiLLEe OKTaBa, TEM MEHbLLE pacxon).

paBuTaunOHHbIE OKTaBbl KOCMOCY He HyXHbl, OHM ocTalTcs Ha obbekte. ObpaTtum
BHMMaHue Ha TO, 4To Gonblloe YyMcno cnyTHuMkoB nnaHeT B ConHevHon Cucteme umeet

OrpoMHbI€ 3anachbl TPUTUA.

OpbeKkT TpeHnsa TeM 3aMeTHee, YeM Aarblle dHepreTudeckne pelleTkn OTCTOAT Apyr oT
apyra. To ke camoe n B Kocmoce. lNpuHumatowme 1 otgatrowme peweTkn JOMKHbI ObiTb
noeHTn4Hbl. Ho ato Bcé B Kocmoce, Tam BCE HeOBXoOMMOE MOXHO NPOBE3TUM U BHYTPU
JlyHbl, Hanpumep. Ho npu aTom JomkeH 06s3aTenbHO hOPMUPOBATLCA KOHYC ABMXEHMUS, B

KOTOpbIN U cbpackiBaeTCs C ynpexgeHneMTpuTun.
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MoTpebneHne TpuTua o6bekTaMm Ha 3emre HECKOMbKO MHOE. 3ayeM TpUTuin obbekTam Ha
3emne? Tonbko Anga nogbEMa C rrnaBHOM 3HEPreTUYECKOW WNHBI 3eMIX U NocneayLero
BO3BpaTa obbekTa Ha cBoe mecTo. [nybuHa nocagku n pasmMeLleHnsa o6bLeKToB JoCTUraeT
4200 meTpoB. CoBpeMeHHbIE CTPOUTENN UCMONb3YIOT MOLLUHYIO TEXHUKY OS5 NPOKMNaaku
TyHHenewn. TyHHenb Ao 4200 MeTpoB B COCTOAHUM MOXHO “NMpoKonaTh” TOSIbKO C MOMOLLbIO

0OHOr0 MHCTPYMEHTA, NPX 3TOM TaKOBOW €ANHCTBEHHbIN NHCTPYMEHT — 3TO TPUTUIA.

Komnnekc nogbéma v nocagku (MHOEKC 222) nocrie Bbldayv KOMaHgbl “nogbemM” unm
‘BEpHYTbCA” C TOYKM MeCTa HaxXOXOEHUA W [O MOBEPXHOCTM 3eMnu Co3[aéT
aHTUrpaBUTaALMOHHYO TPYOKY, TO €CTb CHMMaeT noTeHumansl C Kybnud4eckon peleétkm Ha
BCEM MPOTSXKEHUN NoabEMa MM nocagku obbekrta. [lenaeTcsa aTO He OQHOBPEMEHHO, a
yyactkamyn (06biiHO no 200 — 300 meTtpoB). Tak kak Bce mMaTepuanbl (Tabnuupl
MeHngeneeBa) MMeEKT KyOMYecKyto unm Onmu3ko K HeW peLuéTtky, HeT npobrieM CHATb

3MEeKTPUYECKUA NOTEHUMAN M yopaTb MarHUTHbIA UMMYIbC.

OcrtanbHoe genaet o6bekT. J1lo6on aneMeHT UMEET B CBOEN CTPYKType Ty XKe PeLuétky
Kocmoca (goaekasgpanbHo-MkocasgparnbHyo), HO 3Ta peLléTka He MMeeT NnoTeHuManos
(oHM paBHbl Hyn). Ecnn HayaTb eé HacblweHue, TO XUMUYECKUA INEMEHT HavuMHaeT

U3MEHSATb CBOWCTBA.

OpHako ecnu HacbliweHue npesbllLaeT onpeaenéHHbIn npeaern, To BCA CTPYKTypa nonyyaet
CBOWCTBA HENHEPLMOHHOM Macchbl (aHaNoOrM4yHo NonocTy padboTatoLen HEOHOBOW TPYOKN).
CKBO3b 3Ty MOMOCTb M NPOCKanb3biBaeT WapoBas MOMHUS — 00beKT. [pn gOCTMXEeHUU
oyepeaHOW NIoLWaaKky NPONAEHHbIV y4aCTOK NepeBoaMTCA B UICXOAHOE cocTosiHME. MiIMeHHOo
Ans opMmMpoBaHUS yHacTka C HEMHEPLMOHHOM MacCcon u Heobxoaum TpuTtun. Oentepui
3[eCb He NoAXOAuT, TaK Kak HECOBMECTUMbI PELUETKM U BMECTO HEUHEPLIMOHHOW MaccChl

MO>XHO NONyYnTb HEKMUN «CNEK» HEN3BECTHOIO NPONCXOXXOAEHUSA.

Mpn BbixO4e Ha MOBEPXHOCTb 3eMnu Ans OBWXKEHUS OOBbEKTOB UCMONb3yeTCsl peluéTka
aTMocdepbl U pacxod TPUTUS MUHMManeH (B AECATKM ThicAY pa3 MeHblue, YeM Mpu

nogbéme n nocagke).

Kaxabih 00beKT nmeeT COBCTBEHHbIN reHepaTop TEPMOSIAEPHOro CMHTE3a, paboTarowwmi
no NPUHUMNY OepeBEHCKOM NeYkn — Yyem Borblue OTKpbITa 3acrnoHKa, TeM MOLLHee BbIbpoc
noTeHumanoB. Kctatu, NpoCTeNly0 TepMOSAepHY peakuumio Bbl moxeTe nonyynTb B
AOMaLUHMX ycnosusx, ecnm 6pocute kycok Na B Bogy. Mano Toro, 4To OH ropuT, OH MOXeT

eLLé 1 B3opBaTbCs. B Mopckoli Boae ropeHust n B3pbiBa He OyaeT, HO MOSIBUTCS 3anax Cepbl.
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KoHeuHo, 6ornblue nosesno obbektam mopckoro 6asvpoBaHus. OHW OBUralOTCs B POLHON
cpene, Ha popmmpoBaHme TpyOOK ABMXKEHUS MUHUMAIbHBLIN PAcXod TPUTUS,, OHU MOTYT
MOMONHUTL 3anackl N0 Xo4y ABWXeHWUs (onucaHune y 6apoHa MioHxay3eHa — npo nowagp,

KOoTopasi He MOXeT HanNUTLCS, NOTOMY YTO Y HEE HET BTOPOW MOJSIOBUHbI).
OTKyna 6epérca TpuTMn?

Kak 6bino oTMeyeHO paHee, aHepreTudeckme peléTtkn Kocmoca mmeeT onpeaenéHHyto
KOHCTPYKTUBHYIO MOLEfb CBOEro MOoCTpPoeHus. [Ans ABWMXKEHUS CKBO3b 3Ty CTPYKTYpY
HeobxoaMmo nNnbo pasbpacbiBaTb BOKPYr cebs aHepreTnyeckne noteHumarnsl (CHabxatb nx
MarHUTHbIMKW UMMNyNbcaMu), NGO co3gaBaTb KOHYC ABWKEHUS. BbicOTa KOHyca cocTaBnseT
MUnnMapabl KMnomeTpoB. [Ons HaBuraumm MCNOMb3YKOTCA CAYTHUKMA NnaHeT (pacyér
ABWKEHUS, dOPMUPOBAHNE KOHYCa, KOPPEKTUPOBKA opbuT). TpuTuii cbpacbiBaeTcsa TOSMbKO
B KOHYCE OBWXEHUSA M NO3TOMY ero 3anachbl JOSMKHbI ObITb 4OCTAaTOYHbI ANa obecneyeHuns
apmxkeHust obbekta. OgHako Bce nnaHeTbl ConHeyHonm CuUCTEMbI MMEKT KOMIIEKCHI
nMpamug, M 4YacTb W3 HWUX npegHasHadyeHa Ana nepepabotkn Kocmudeckoro
9HEpPreTMYecKoro «Mycopa». AToT Mycop B NepBYI0 ovepeab HENTPann3yeTcs NyTEM CBA3N
C okucnutenem (KpacuBble BbICOTHble obnaka), 3aTeM [00aBnsATCA 4YacToTbl ANS
KOHCTPYKTUBHOIO ¢hopmMoobpas3oBaHMs SHEPreTUYECKOM peLleTKn U Mbl MofydaemM Kanmm
Boabl. OgHako NUTb Takyl BOAY Henb3da (MOonMBaTb PACTEHMS MOXHO, O4HAKO Mpu 3TOM
pPacTEHNA HaYMHAKT MHTEHCMBHO CTArMBaTb NOTeHuManbl pewwéTkn atmocdepbl). Ons
npugaHus Boae HeOOXOAMMbIX KayecTB W CYLLECTBYIOT cneuuanbHble reHepatopbl, B
YHKUMN KOTOPBIX BXOAUT HAcCblWEHNe TpUTUS BCeMU HeoBXoauMbIMM YacToTamu, nocne
4Yero CBSI3@HHYKD C KUCNOPOAOM CTPYKTYpY WCMOMb3yT BCe — JIOOW, >KMBOTHbIE,

HacekoMble, pacTeHUsl, 00 BbEKTDI.
FeHepaTopbl hopMUPOBaAHUSA TPUTUS

Ins dopmupoBaHua TpuTus Gbinv NpUBE3EHbl U YCTaHOBNEHbI Ha 3emne crneayolime

Komnnekchl:
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TPUTUW.

Yucno Yucno Yucno
Ne | HawmmeHoBaHuMe LeHTpa MecToHaxoxxgeHune MarHUTHbIX | 3M1EeKTPWUY. | rpaBuTad,.
nupamug | nupamug | nupamug
1 | BasoBbIn KOMNNEKc Yexos, Poccus 252 156 56
2 | OCHOBHOWN KOMMIIEKC Cyau, Ervner 446 121 33
3 |Pabouunn komnnekc Ne 1 MaboH, Adpuka 211 327 21
4 |Paboumn komnnekc Ne 2 | KeHus, Adppuka 121 211 27
5 |Pabounin komnnekc Ne 3 | KanumanTaH, MHooHe3us 334 623 43
6 |Paboumn komnnekc Ne4 | Haypy, Tuxuin OkeaH 523 273 61
7 |Pabounn komnnekc Ne 5 | QkBagop, KO. Amepuka 336 433 12
8 |Pabouun komnnekc Ne 6 | bpasunus, KO. Amepuka 338 211 23
9 |Pabouun komnnekc Ne 7 | TromeHb, Poccus 232 734 242
10 | PaGoumit komnnekc Ne 8 ’é’gig) Kurai (Kur. 451 523 161
11 | Pabouuni komnnekc Ne 9 | ConoMOHOBLI OCTpOBa 226 832 281
12 | Paboumn komnnekc Ne 10 | LLBenuyapusa, EBpona 128 243 31
13 | Pabouunn komnnekc Ne 11 | Kannac, Tnbet 621 817 341
14 | Pabouumi komnnekc Ne 12 | Konbckuii n-os 134 111 17
BasoBbin  KOMNNekC - cucTemMa ynpaBfEeHUss MarHUTHbIMW, ANEKTPUYECKMMU U

rpaBUTaUMOHHBIMU NPaMngamMn.

OcHOBHOM KOMMNEKC - ynpaBneHne pabovymmm kKoMniekcamu.

Pabounn koMnnekc - HaKonUTernb, KOHTPOIb, pabounii BeIGpocC.

O6cnyxuBaHme nupamua.

Bce komnnekcbl o6cnyxmBatoT poboThl, KOTOpble BbINK cneunanbHO Co34aHbl.

YnpaeneHue Bcemu npoueccamv, (oOpMUPOBaHME PacropsKEHUA OCYLLECTBIAET TONbKO

TOT, KTO umeeT 96 oKkTaBy Mo3ra (BkMtoyasi Bce HeoOXoauMble ONS KU3HEeAeATeNbHOCTU

OKTaBbI). Kpome TOro, OH MMeeT CTOJIbKO MaTpuL,, CKOJIbKO HeobxoanuMo Ana BbINOMHEHUS

[Mporpammeil.

BbiBoAabI:

- TpVITVIl7I SIBNAETCHA CaMblM HEM3BECTHbLIM 3fIEMEHTOM Ha 3eMmrie;
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- [lyTéM M3MEHEeHUs TONbKO OAHWUX rPaBUTALMOHHBLIX PELUETOK MOXHO Nony4ntb 256
pPasnNUYHbIX XMMUYECKUX 3NIEMEHTOB. M3MeHAa noTeHumansl rpaBUTaLMOHHbLIX PELLETOK B
npegenax gonycka (o1 2 go 124%), nony4um naotonsl, obnagatowme CBOUCTBaMU a,3 Uy
pacnagos. [lo6asnasa xota 6bl O4MH 3NEKTPOHHbIN CIIOW, NOSTYYUM KPOME TOro XMMUYECKUI
3reMeHT, ncryckaroLmnmn POTOHHbI, Hanpumep, docdop nnm AKTUHUI

(MpaHeueHTpupoBaHHas Kybnyeckasa peléTtka, a=531.1 CeeTawmncs (a -pacnag)).

- Tputun B Kocmoce He uMeeT MOTEeHUManoB Ha rpaBUTALUMOHHBIX U SNEKTPOHHbIX

pewéTkax. Kpome aT0ro, He UMeeT BHELLUHMX PELLUETOK KOHTPONS.

- Kaxpasi anekTpoHHast pelwéTtka TpuTUS MMEeeT [oAekadaparbHO-UkocasaparnbHYHo
CTpykTypy. [obGaBneHne K BHELUHEMY KOHTYpy KyOUYECKOW CTPYKTypbl HE MPUBOOUT K

N3MEHEHNAM BHYTPEHHE CTPYKTYPbI.

- CoyeTaHus BHeELHMX Kybuyecknx pellétok (He BMOXEHHbIX OPYr B Apyra) NpuBOAMUT K

06pa3oBaHMIO PasnMyHbIX BHELHMX (POPM (TUNa TPUKIMHHOW U MPOYKX).

- JTiobon XMMNYECKMIA SNIEMEHT MOXHO NMEPEBECTU B COCTOSIHUE HE WHEPLMOHHOW MacChl

NYTEM CHATUS NOTEHLUMANOB C BHELLHEN rPaBUTALNOHHOMN PELLETKM.

- OTanoH TPUTUA B CTPYKTYyp€ BOAbl yCTaHaBJIMBAE€TCA OAMH pa3 B rog KOMIMJIIEKCOM

"peHnangmn.

- 3HaunTenbHble M3MEHEHUsI B CTPYKTYpe BOAbl NpoucxoasT ¢ 21 okTabpsa no 8 sHBaps

(kaxkgbIn rog), NPY 3TOM MUK CMEPTHOCTU NPUXOANTCS Ha HOABPb.

- Bopga, nonydeHHas nyTém nepepaboTkm Kocmudeckoro TpuTus, nocnegoBaTenibHO

NMPOXOAUT HachblLLEHNne HeoOX0AMMbIMM OKTaBaMu Npexae, Yem AOCTUrHeT 3eMnu.

- KpyroBopoT BoAbl B NMpMpoe MOXHO NONy4YMTb TOMNbKO B KacTptorne unv B 6aHe (To ecTb B

3aMKHYTOM MPOCTPaHCTBE).

- \cnapeHus Boabl ¢ BOAHbIX 6acCeNHOB HE NPUBOAUT K hOPMMPOBaAHMIO OCALKOB UMK XOTS
Obl TyMaHa — B 9TOM Nape HeAOCTaéT 3HAYMTENbHOE KONMMYECTBO OKTaB SHEPrUN, KOTOpbIe
MOryT (popMMpoOBaTbLCA reHepaTopamMuM B BeEPXHUX crnoax armocdepsbl. [loatomy
nosiy4aembli nap NPOCTO paccemBaeTCs, a JOXAN — eCTb CNeaCTBUS MHTEHCUBHOW paboThl
reHepaTopoB. Marno Toro, Korga npoMCXoauT NeperpeB OCHOBHOW LUMHbBI 3HEpronepesayn
(PeweTtkn ATmocdepbl cnour Ne1), npuxoauTtca eé oxnaxgaTb, M nap B BUAE ryctoro TymaHa

OKYTbIBa€ET LeEIble obnactw.
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-Tak KaKk XMMUYecku anemeHT 6e3 rpaBUMTALMOHHOM MacCbl He CyllecTBYeT (Henb3s

YBUOETb, N TEM bonee I'IpO,EI,aTb), HayKa BCAYECKU OT HEIro OTKpeLMBaAETCA.
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npoleccax LMBUNN3aLNOHHOrO COBEPLLIEHCTBOBAHUSA 3EMMNnNy.

Ouepk
«Bocco3pgaHue PazymeHHOM opueHTaLmm B npoueccax
LUBUIM3aLUOHHOIO COBEpPLUEHCTBOBAHNA 3eMIny.

(OTpbIBOK, MOBTOP)

Mo maTtepuanam HoBon «KoHcTpykTMBHOM Teopun Becero»
MAKOB B.B., MockBa, okta0pb 2019

B HacToswee Bpems NpoOMCXOAUT MHOrFOYPOBHEBBIA Mpouecc WHPOPMaLNOHHO-
yNpaBnsoWmnX KOPPEeKUUn, OPUEHTUPOBAHHbIX Ha BOCCO3[aHME MNPEeXHero paHee
0OpeTEHHOro 3eMmnén CcoCTosHMS Pa3yMeHHOro opueHTMpPOBaHWSE B CBOEM npoLuecce
LinBnnusaumoHHoro passutunga. OyepeaHon Luar TakoBbIX KOPPEKTUPYIOLWNX BO3OENCTBUN
Oynet ceepweH go 25 oktabpa 2019 roga. IMeHHO B HOYb Ha 25 OKTSOps BOMMOLLEH
BaXXHbIM LLIAr BOCCO34aHUA 3eMI1EN YacTh CBOUX NPEXHUX YNPaBrsoLWmnX BO3MOXHOCTEN MO
hopMMpPOBaHMIO N yNpaBreHnto Ha Boree BbICOKOM YPOBHE npoLeccamm UCTUHHOMO BbITUS
QHEpPrnn 1 yaep>xaHus CBOEro NnaHeTapHOro BHYTPEHHEro aHepretuyeckoro 6anaHca B
COCTOSIHUM TapMOHUWM C OKpY>XaloLnM ecTecTBOM 3B€3gHoNn Cuctembl (CorHevHon) u
Hawlen ranakTuku. [Ans nogen (0CobeHHO TeXx, KTO MHTerpupyeTcs B byayLuiee) nponcxogat
npouecchbl BOCCO3aHUA PadyMeHHOro opueHTUpoOBaHUS UX LMBUNN3ALNOHHOIO Pa3BUTUS.
[na oco3HaHWA BCeW CNOXHOCTM MPOLECCOB ObITUA MPUMBOLMTCS BblOAEpPXKKa M3 HOBOW
«KoHcTpykTMBHON Teopumn Bceroy», kacarwLMXCd MMEHHO TeX COCTOSIHAA U 3IEMEHTOB
3Heprun, KoTopble B HacTosiee BpeMs MOABEPXKEHbl KOPPEKUUN NO CBOUM (PU3NYECKUM

napameTpam.

«QHeprus-uHdopmMaumsa» — 3TO TOXEe KOJMMYECTBEHHO BbIPAXEHHbLIM MOTeHuman
aHepreTMyeckon cybcTaHuumn, saBnAlWMiA cobon u cBoMM ObITUEM OpraHusyoLlee
noBefeHne CO CTOPOHbI 4YacTuU MaTepuu MarHWTHOW 3Hepruu, Brnagerwen HEKOTOpPbIMU
0CcOBeHHbIMU BCTPOEHHbIMM napameTpamu. OHa obnagaeT ynpasnsilOWUM BIUSAHUEM
rpaBUTaLMOHHOIO XapakTepa TONbKO Ha noBeAeHue U ObITUE XXUBOro BelwecTBa U
3NeMEeHTbI €ro XXU3HeconpoBOXAEHUA (B OTNIMYME OT IHEPrun-Bpemsi Ansi KOCHOro
BellecTBa). «JHeprus-uHpopmMauusa» dBnsgeTcs OonpedenéHHoM 4YacTblo  Matepun
MarHUTHOM 3Heprum BceneHHon, HO reHepupoBaHHOM YyXe Tonbko [llynbcapamu

3BE34HOr0 YPOBHSI MEPHOW MacLUTaOHOCTH, Kaxxaana Ans cBoux 3Bé€3aHbIX Cuctem!
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‘paBuTauMoOHHOE YynpasnsalLWwee COCTOSHUE «3IHEepPruu-uHpopmaummn», Kak OTAesbHO
BbIpa)K€HHOW 3HepreTMyeckon cybctaHumm matepmm MarHUTHON SHEPrnn, OYHKLMOHANbHO

BCEMW CBOMMM OCOOEHHbIMY NapameTpaMy U OPUEHTMPOBAHO TOSbKO Ha :

- ynpaensoLiee yyactme B KOCMOM3nN4eckunx npoLeccax, CBsdaHHbIX ¢ OpMUpPOBaHUEM

XMNBOro BewjecTBa,

- nporpammHo OpMUpYHOLLME MPOLECChl KOMMIIEKCHOrO 3HEProMHEOPMaLMOHHOIO

COMPOBOXAEHUS LMBUNN3ALIMOHHO pa3BMBatoLLLErOCs ObITUS XXMBOMO BELLIECTBA;

- Ha HenocpeacTBeHHoe yyacTve B hopMmpoBaHun CuUCTeM ynpaBrieHUs U KOHTPONA 3a
COCTOSHMEM U paboTon nnaHeTapHbIX KOMMMEKCOoB XXM3HECONPOBOXAEHUA N ynNpaBneHns
yepe3 HUX BCEMU COCTOSHUAMU CHPOPMUPOBAHHBLIX YCIOBUW XU3HECONpPoBOXAeHus. K
npumMepy, SHEPronHPOPMaLMOHHBIX COCTOSIHMI BOAbI, CITOEB aTMOCdEPbI, KOMMMEKCHBIM U
pervoHanbHO pasfiMyeHHbIM COCTOAHMEM MarHUTHbIX MOSIEBbIX (POPMUPOBAHUI C YHETOM
KOHTUHEHTaNbHO-reorpadnyeckmx n KNMMmaTu4ecknx oCoOeHHOCTEN Ha NaHeTe U MHOroe,

MHOroe gpyroe.

'paBuTaynoHHoe ynpasnsiiowiee cocTosiHue «3Heprum-uHcpopmaummn»
NnPUMEHNTENbHOE ANA Hawen nnaHeTbl OOMOMHUTENbHO HageneHo  YHKUMSMU
ynpaBneHusa npoueccamum Pa3ymeHHOro OpueHTUPOBaHMA B LIMBUNIU3aLMOHHOM
pa3ButMM BO3MOXHocTen Mo3ra nwgen, nporpammHoro WHdOpMaLUOHHOro
CONPOBOXAEHUA NO UCTIONHUTENIbCKOMY Y4aCTUIO NoAen B NPOrpaMMHbIX COObITUAHBIX
XpOHoMnpoLeccax LMBUNN3aLMOHHOIO pasBUTUS caMOoK NriaHeTbl 3eMrisi U1 MHOroe Apyroe,
O 4YEéM paHee HayKoM paxe W He npeanonaranocb MNO3HaTb, KakK mnpouecchl

ynpaBnsiemMmoro u3BHe xapaktepa.

W rpaButaums Toxe MMeEET K 3TOMY HEMOCPEACTBEHHOE OTHOLIeHMe? KoHeuyHo Aa, HO 3To
yXKe 4YTO-TO CYLIECTBEHHO MpeBbILAlOLee npedenbl NpPoWbiX MNpeacTaBneHnin o
rpaBuTauLMM, OrpaHUYEHHOW KaKMM-TO YMNPOLLEHHBIM BOCMPUATUEM €€, KaK KaKoro-To

«NPUTSKEHMSA» TEN ApYr APYrom npu nx s3amMmopenctamm!

Hawen 3Be3gon (ConHuem) OAOHOBPEMEHHO MPUHUMAETCA W pPereHepupyeTca Kak
onpenenéHHbin 06bEM SHepreTU4ecKon cyobCcTaHUMM IHEPrumn-BpemMsi Ans BOMSOLLEHUS
KOCMOM3NYECKNX MNPOLECCOB, CBS3aHHbIX C (hopMMpoBaHMEM BeLHO-06pa3yroLero
KOCHOro Martepuana (OTOHbl W MarHUTHblE YacTuubl, Kak HOCUTENW Martepun
3NEKTPUYECKON N MarHUTHOW 3HEPTUN CO CBOUMMU UOEHTUPULNPOBAHHBEIMM NapamMeTpamm

Kaxgpl), Tak M onpedenéHHbli OOBbEM 3HepreTMYecKom cCyoGCTaHUUU «IHEpPrum-
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MHdopmMaummn» (OTAENbHOro NOTOKa MarHUTHbLIX YacTuL,), KaK TOXe HocUTeren MarHMTHON
SHEpPrun, HO YyXe C WHbIMU WNOAEHTUPUUMPOBAHHBIMM napameTpamu (pranyeckumm

napameTpamm).

eHepauus BewHoO-oOpa3yroWwero KOCcHoro marepuana anss obbektoB ConHevHown
Cuctembl M UHbIX OBBEKTHbIX (OPMUPOBAHUI B Mpegenax mnoneyvynTenbCTBYOLWEN
yOoanéHHocTu (ynpaBngemMon Murpaumm noTOKOB (POTOHOB M MarHUTHbIX 4YacTul, Kak
HOoCUTENen MaTtepmm MarHUTHON N 3NIEKTPUYECKON SHEPInnN), — 3TO OTAENbHbIE NPOLECCHI,
KOTOpble He KacaloTcs NpUMeHeHUs nponssegéHHoro ConHuem (reHepupoBaHHOIO 4PYroro
oObEMa nMOTOKA MAarHMUTHbIX YacTul) 3HEepreTM4yeckom CcyobCcTaHuuM  «3Heprum-

NHopMaLUny.

bonee TOro, BONMOWEHNE TaKUX CIOXHENWINX KOCMOGMU3NYECKMX NPOLECCOB CaMou
3Be3gon CornHueM UCNOSHAETCA C NOMOLLBI pasHbIX FrEHEPUPYOLLMX OOBbEKTOB B CBOEM
MoaeribHoM KoHcTpykTe. [leTann noka He BaXHbl AN HbIHELLHEro YpoBHSA cyaeHun. [Noka
BMOJSIHE AOCTAaTOMHO NPEeACTaBnATb B KOMMYECTBEHHOM BblpaXXeHUM TOT PaKT, YTO Halle
ConHue «Bblgaét» 5 000 000 TOHH/CeK «roTOBOW NpoayKuun» B dpopme (OTOHOB WU
MarHUTHbIX Yactuy! 3TO YMCTO ANS KONMYECTBEHHOro npeacTtaBneHuns. M3 Hux okono 64-
70% BblaaBaeMon npoaykKUuMM — ITO MpPOLECC pereHepupoBaHus w3 O06BLEMOB
noctynatwiero Ha ConHue NoToka matepun aHeprun-spemMsi. Tak 4to ConHue 6bICTPO He

neperoput, HeT HeobxoanumocTn 0b aTom BecnokonTbes!

TpyaHo noka cebe TakoBble CrOXHEWLWME KOCMOMU3NYECKMe NpOoLecChl NpPeacTaBuTb
CBOMM  (PU3NKO-TEXHOSIOTMYECKMM  OOHOBPEMEHHbIM  BOMsioweHnem 6e3  OCHOB
«KoHcTpykTMBHOM Teopun Bcero». Bo3HMKaeT OOMOMHUTESbHBLIM BOMPOC, @ Ha BCEX NU
3B€34ax OPMUPYOTCHA TaKOBble OAHOBPEMEHHO BOMoLaemMble npoluecchl? B OCHOBHOM
TONbKO Ha Tex 3Bé3gax, KOTopble MO CBOEMY (OYHKLUMOHANbHOMY HaAEeNeHuo UMeT
OTHOLLEHME K MPSAMOMY Y4acTuiOo B (POPMMPOBAHUN XXMBOMO BELLECTBA Ha MnaHeTax B UX
3B€3gHbIX Cuctemax wn otaenbHo (ocobo) Ha Tex 3Bésfax, KoTopble WMEKT
HenocpeacTBEHHOE y4vacTue B ynpaBfeH4Yecknx npoueccax no PasymeHHomy
OPMEHTUPOBAHNIO LINBUTN3ALMOHHOIO PasBuUTUS MOMMMO CBOMX 3BE3AHbLIX CUCTEM, ELLE U
cooTHocswme cebst K PyHKUMSAM NONeYnTENbCKOro CoOy4acTUs K TakOBbIM yNpaBieHYeCKUM
npoueccam, KoTopble NPOUCTEKAIOT B APYrMx 3BE3aHbIX Cuctemax (K npMmepy Kak rpynnbl
UMBUNM3aLNIA U3 3BE3A N UX 3BE3OHbLIX CucTemM kak OpuroH, Cupuyc n MHoOrme gpyrue) ¢ ux

obsa3aTtenbHbIM yyacTnem!
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A 3ayem xe Heobxogumo 9TO PasymeHHOe OpueHTMpoBaHMe B npoueccax
LUMBUM3ALMOHHOIO pasBUTUSA XMBOFO BellecTBa BoodOuwe? Hy npoumssoguna 6ol cebe
BceneHHasn 13 0b6psagmBLIErOCsi KOCHOMO BellecTBa pasfiMyHble Habopbl KpacuBbIX MaHeT,
dopmupoBana Obl M3 HUX Kakme-To 3BE3aHble CucTemMbl pasHbiXx MacwTtaboB u
npegHasHayeHun, otpabaTtbiBasd camble HEBEPOATHble MO pasHoobpasnio M camble
CNOXHbl€ UMK NPOCTble BUAbI KOCHOrO BeLecTBa U Cynep-CoBepLUEHHbIE (DOPMbI N3 HErO,
nepepabartbiBasi B AanbHenwemM QyHKLMOHANbLHO OTpaboTaHHOE BELLECTBO MNfaHET U
n3BreKas CoBepLUEHHble CTPYKTYpbl aTOMHbIX f4ep M3 Hero (Ha atomMapHOM YPOBHE),
dopMupyst B nocneaywoweM BCH 3K30TUKY «TEMHOM MaTepum» TOMbKO W3 OAHUX
N3BJIEYEHHBIX CODOPHBIX KOHCTPYKUUM M3 aTOMHbIX a4ep (Kak 9TO oTyacTu M genaeTtcs
cenvac), BonsoLasa 4actb 35IEMEHTOB LMBUIIM3ALMOHHOIO pa3suTtus BeceneHHon. Beap kak
BCé cooTBeTcTBOBasno 6bl nporpammHoMy Bektopy Lenu LivBunusaunmoHHOro passutums
(HexxuBon) BceneHHon: obpeTeHne KoHCTpykTMBHOro coseplieHcTBa dPopmbl! Ho
oKasanocb Tak, YTo BceneHHom eLé noTpeboBanoch 1 XMBOE BELLECTBO. 3a4eM el 370 1
3TN CNOXHeNLMe XronoTbl, Beab BceneHHas HMYero He uenecoobpasHoro He coTBOpPSAET?
3HaunT TOMbKO OAHO: HexmBon OHa 6biTMe CBOE TBOPUTb HE MOXET M MO Apyromy
opueHTupoBaTtb cBoe ObiTne Toxe! En ob6sa3aTtenbHO HyXHO ObiTb XmnBow BceneHHom u

HeobpaTnmo ObiTb PasymeHHOro opueHTupoBaHus!

Kakoe orpomHoe Konm4ecTBo MaTepun aHeprum (0CO6EHHO MarHUTHOW, Kak dHEPreTUYECKOM
cybctaHumm)  ygensietca  ana OPMUPOBAHUA M BOMJOLWEHMS  OTAENbHOro
KOCMOMU3NYECKOrO MpoLecca W €ero ynpasnsioWero COCTOSHUS, HEeNnoCpenCTBEHHO
CBSI3@HHOrO C YMpaBfeHYeCKMM YyyacTUEM [pPaBUTALMOHHOINO Xapaktepa — «3Hepruu-
MHopmauun» n BCE 3TO ANA 06psHKEHNA €€ B OCHOBHYIO YacCTb >KMBOMO BeLeCcTBa U ero

nocrneayoLLEero XXM3HeconpoBoXaeHNs!

NCTUHHBLIX COOTHOLLEHWUA «3HEPrun-BpeMs» W «3Heprum-uHdopMauum» Ham rnoka He
N3BECTHbI, a8 «CYETOBOAAM» HE HYXXHO AenaTb MUCTUYECKMX MOMbITOK MX JIKMBOrO pacyéTa.
Nornyeckn NOHSATHO, YTO KONMYECTBa «3HEpPrumu-Bpemsi» ropasno Gonblie (B TOM Yucre u
4acTu Maccbl MO MaTeEPUN MarHUTHOM aHeprum, hopMmpyemon eé Hocutensimm), Moo ans
HacblWeHNss MNoTpebHbIM KONMYECTBOM KOCHOIO BelllecTBa Bcero noHo BceneHHow
Heo6X0OUMO CKOFbKO-TO €ro O4YeHb MHOro M BCEM 3TUM BellecTBOM TpebyeTtcs eweé u
ynpaensTb, obpsikas ero B NpaBUibHbIE KOHCTPYKTbl OT aTOMapHOro A0 NiaHeTapHoro u
MEXNNaHeTapHOro YPOBHSI MEPHOW  MacluTabHOCTW, MpaBWUNbHO  OpraHW3oBbIBas

B3anmMoOencTeune mMexay obbekTamn u Cy6'beKTaMVI, XOTb M BecbMa MacliTabHbIMKU, HO
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Tenamun, OpuUeHTunpyd BCE WX B3aMMOOENCTBME Ha UMBUIIM3ALMOHHOE passutne w”

coBepLueHcTBo Becesa Cyuiero.

Bonee Toro, «aHeprusi-BpeMs», OCHOBHOM 4YaCTbHo CBOEN 06pAANBLLNCE B KOCHOE BELLECTBO
n hopmunpysa nocriegytoulee cBoe bbiTve B KaKUX-TO KOHCTPYKTUBHBIX hopmax, yKe caMo
no cebe CTaHOBMTCA 4YacTbld  CHOPMUPOBABLUMXCS  YCNOBUA U COCTOSIHUN
XN3HECOMNPOBOXAEHNS ONA 3apOXAEHUST U OOpPSHKEHUS KMBOFO BeLecTBa B HeKue
nocnegyowne cosepLueHHble popmbl TBOpeLkon BewHoM CyLLHOCTKU, ero ynpasrisieMoro
ObITMA ©n PasymeHHOW opueHTauuMM B UUBWUAN3ALUMOHHOM pPasBUTUM YacTu XKMBOTO
BewlecTBa. [103TOMy XuMMYecKMe 3IfeMeHTbl KOCHOro BellecTBa OTfvyalTca OT

XUMUNYECKNX IITEMEHTOB >KMBOTIO BelLlecTBa U ‘-Ipe3BbI‘-Ial7IHO npuHUMNnanbHO.

Tak 3a4eM Xe HyXXHO XuBoe BellecTBo? Kakoe OrpoMHOE KONMYeCTBO AOMOMHUTENbHbIX
CNOXHENLLMX 3a00T BO3HMKAET NpU ero NposBreHnn 1 nocrnenyowem obpsskeHun n3 Hero
OrpoMHOro pasHoobpasus «scero YXusoro Mupa»! Ero He MOXeT ObITb, eCrnn He COTBOPUTL
BOAY, HE OOWHAKOBYKD KOHEYHO Be3[e Ha HEeKOTOpbIX MNilaHeTaX M He TONbKO Hallen
ranakTuKku, HO KOHCTPYKTUBHO CXOXYHO B HEKOE eMHOE MoeNbHoe Nogobure K npumepy ans
XpaHeHus aHeprum-mHpopmaummn! Ero He wmoxeT ObITb, ecnu 3Bé3gbl He 0OyayT
reHepmpoBaTb (POTOHbI U MArHUTHbIE YaCTULbI C ONpPeaenEHHbIMU cneundUYHbIMK AN HUX
napameTpamm u CTPOrMM WUOEHTUUUUPOBAHHLIM WX NOBeAeHMeM (MOTeHuManom),
CBS3@aHHbIM C OOLMM M YacTHbIM MNPOrpaMMHbIM M MHbIM HaAbOPOM YynpaBreH4YeCKNX
3MIEMEHTOB N0  (QOPMUPOBAHUIO HEOBXOAMMOro npouecca >KU3HEeCOMNPOBOXOAEHWS,
NPUMEHUTENBHO K CBOMM  3BE3AHO-NMaHeTapHbiM  Cuctemam, WX  KOMMIEKCHbIM
OpUeHTUpoBaHMeM Ha PasymeHHOE wnu He KacarLerocs 3TOro LUMBUAM3aLMOHHOE
pas3BuTue. Ero He MoxXeT BbITb, ecriv He obecneynTb CO34aHHbIE YCNOBUA KOMIMIEKCHOMO
OMONOrM4YECcKoro XXM3HECONPOBOXAEHUS M B MOCNeaylLWweM He ynpaBnaTb UMK Ha BCEX
HEeoBX0OMMBbIX YPOBHAX 3HEProMHAOPMaLMOHHOIO CONpPOBOXAEHUS. Ero He MoxeT ObITb,
€eCnn He opraHm3oBaTb YyNpaBnAeMOCTb NpoLeccamMmn aBTOTPOGHOIMO U reTepoTpoHOro
B3aMMOENCTBUS, rapMOHMEN XNBOrO BellecTBa BO BCEM €ro BESIMKOM U He CriyYarHOM
pasHoobpasun, obecneuymBass  npoueccbl  OPMUPYIOLLEro  MPOM3BOACTBA WU
pedopMNPOBAHNA  CTPYKTYpPbl MWHEpanoB W3 KOCHOrO BellecTBa B COCTOSIHUS
OpraHM30BaHHOM «MULLEBON LENOYKM» Anst obecnevyeHmnss KOMMIEKCHOro Grnonormyeckoro
ObITUA XMBOro BellecTBa C obA3aTenbHbIM COy4acTUEM reTepoTpodHOro ObITUA BCeW
dropbl, Kakne 6ol 06pasbl 1 BMAbI OHa HKX obpeTana. Ero He moxeT 6bITb, ecnu He ByaeT
BblpaXkeH npouecc NporpaMmmHoro PasymMeHHOro umMBuImM3aumoHHOro COBEPLUEHCTBOBAHMS

He Tonbko Yernoseka, a BCen UMBMNN3ALMOHHO pasBuBaroLlencs modenu (Ha npumepe

197



Makos B.B. «KoHcTpykTBHasa Teopusa Becero». Ouepk «BoccosnaHue PasymeHHon opueHTalmm B
npoleccax LMBUNN3aLNOHHOrO COBEPLLIEHCTBOBAHUSA 3EMMNnNy.

Hawen 3emnn) n MHoroe Apyroe. JTO TakK Ha3blBaeMas He3HauyuTenbHas 4acTb U3 BCEX
6e3yCrnoBHbIX OBLUMX MPUYMH U HEoBXOoOUMbLIX YCNOBUMM MO (POPMUPOBAHWUIO >KUBOTO
BellecTBa B Hallen ranaktuke n Bo BceneHHom B Lenom, ¢ 0gHOW U BeECbMa CKPOMHOM

CTOPOHBI.

A Kak e Nnormyecku BbIBEPAETCS NPOrpaMmMHas YacTb € Apyron 6onee CKPOMHOM CTOPOHBI,
HOCSLLEN HEKOTOPYH YXXe HUKEM HEeOCNOpPUMYK YaCTHOCTb Ha NnpuMepe BCEN XUTENCKOW
CYyTW Ha camon Haluen 3emre ¢ e€ NMOACKAM HaceneHnem, TpaguumMoHHO 06paaMBLLUMMCS B
Hekoe obLLecTBEHHOe nogobue CBOEro COXUTUS, Kak-TO OPUEHTUPYEMOE Ha CBOE SKOObI
LMBMNMU3aLNOHHOE pa3BuTMe? He dopmmpoBanochb ke BCE XMBOE BELLECTBO Ha Halluen
nnaHeTe TONMbKO ANSA TOro, 4Tobbl OpraHM3oBaTb B KOHEYHOM WUTOre napasnuTUpyHOLLYHO
MupoByto duHaHcoByto Cuctemy m Ha eé 6Gasuce BOMMOTUTb B KU3Hb (PUHAHCOBbLIV
dawmnam, Kak MHCTPYMEHT Hacunus, NOXMPAOLWEro BCHAKYH MOMbITKY CO3ugaTenbHOro
OpUEHTMpOBaHUS B nwbon wun3 coep ObITMa nogen. Oa wn ansg dopmMUMpoBaHUS
aAMWHUCTPATUBHO-YMHOBHNYBLETO U HALMOHanNbHO-Aemorpadumnyeckoro galinama Kak-To He
MMENO CMbICNa 3apoxdaTb XW3Hb Ha 3ToM nraHeTe! BceneHHaa 3TOro He 3HaeT, He

CTPEMUTCS K 3TOMY U MpoLLaTb TakoBoe He byaeT!

MoxeT OblTb AN U pagn oBpeTeHus YCMOBHOro coBeplleHcTBa MycynbmMaHCKoro
LinBnnmnsaumoHHoro obpasa >n3Hu mnu KuTanmcCKOW SKCMaHCUMM, Kak WHbIX OTIIMYHbBIX OT
AmepukaHckoro, LinBunmnsaumoHHbix obpa3oB xu3Hn? Toxe HeT! A MoXeT ObiTb XWU3Hb
3apoxganu Ha Hawen nnaHeTe paau n3obpeTeHuss N NPaKTUYECKOr0 OCBOEHWUSA CaMbiX
COBPEMEHHbIX BWOOB OPYXMUS MacCOBOrO YHUYTOXEHMS W MNOCReaylolwen NOfHOn
NUKBMOAUUM 3TOW CaMOW >XU3HM BMECTe CO BCEMW MPOTUBOCTOALWMMWU OpYr-Apyry
UMBUNN3AUNOHHBIMW OBpasamMu XU3HW, Kak HEe COBMECTUMbIMU B CYTW KaKOOro U3 HUX

NPOTUB ABYX APYrnx?

MoxkeT 6bITb pagyn HakonneHus geHer, 06peTeHnst 6e3rpaHNYHbIX «KU3HE-YHUUTOXARLLIMX»
yAOBOSbCTBMI B BUHE, Tabake, HapKOTMKaX M NPOYMX MOPOYHbIX YA0BONLCTBUAX? Toxe HeT!
MoxeT OblTb paan opMUPOBAHMSA TaUHCTB «CBETCKOrO NapasvTUPYHOLLEro ObITUSA» Yepes
OpraHn3aumnio 3akpbITbiX KryOoB, OpAEHOB, KIMaHOB, BbIOENEHUSI M BO3BbILLEHUSI HEKUX
npaBsiLLMX COCMOBUN, Kak OTAENbHON (POPMbI COKPLITOrO NPOSIBNEHUSI HACUMNNS CO CTOPOHBbI
HEeCYyLLECTBEHHOr0 MeHbLUMHCTBA Haa npeobnagatowmMm 60nbLUMHCTBOM, UHANBHO
nonyvyalolwmm OT BCEero 3TOro Tonbko 6OeacTBylollee couuanbHoe YHUSUTENbHOEe

nonoxeHme? Toxe HeT!
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Torga nogn, MoxeT 6biTb Bbl B TaKOM CBOEM «BbICLLEM LIMBUITM3ALMOHHOM COBEPLUEHCTBEY
BOOOLLE HEe HYXXHbl Hallen maTylike-3emrie cCo BCEMU CBOUMM MPOrHUBLUMMU CBETCKUMMU
nopokamu W MnapaHoMen OT paspyLUMTESIbHOM BCELO3BOSIEHHOCTU, MOCKOJSIbKY C TakuMm
OPMEHTUPOBAHNEM ObITUSA NOAEN HE MOXET ObiTb pa3roBopa O BOMMOLEHUM 3aMbICIIOB
OTHOCUTESIbHO pearibHOro npegHa3HayvyeHuss UCTUHHOro YenoBeka Ha 3TOW YHUKAITbHOW
mogenn 3emns! 3ayem chopmMMpoOBaHO XMBOE BELLECTBO Ha Hawewn nnaHeTe? Bonpoc

ocTaeTcd 6e3oTBeTeH.

Ho He coBceM yx Tak BCé nedvanbHo. HakasaHwe 3a TakoBOe MOPOYHOE M HUKYEMHOE
«UUBUNN3ALNOHHOE OPUEHTUPOBAHNE» HECOMHEHHO ByaeT, Tem Boree OHO yXe HauyMHaeT
BEPLUNTBLCA B chepe COXUTUSA Noaen no Bcen nnaHete n 6e3 cComHeHns ByaeT ceepLueH
NUKBUOAUVOHHBLIM CyL, HaL TakoBblM MUPOBAHbEM HACUNMA U napasuTtuama, ecnm He
N3MEHUTb LIENEBYIO N CYLLHOCTHYI OpUEHTaLM0 HOBOMO MyTW CBOEro LMBUIN3ALMOHHOIO
pas3BuTUs. be3 yTOYHEeHUA SnemMeHTOB MO3HaHUSA, KacaloLMXCH «IHEPrun-Bpems» |
«3Heprun-nHpopmaumsa», OTBETUTb Ha BONPOC O BO3MOXHOCTU U NYTU COXPaHEHUS XXU3HU

Ha 3emrne, He BO3MOXHO. be3 YAHOBHUYLETO K aAAMUHUCTPAaTUBHOIO JTyKaBCTBa KOHEYHO Xe.

B Oonblien cTeneHUM HAc MHTepecyeT BOMPOC, ANl Yero Xe HyXHa «3Heprus-
MHOpMaUMA», KaK 23NeMeHT JHepreTu4eckom cyb6bCcTaHUMM CcO CBOMMM
MaTepuanbHbIMAU HOCUTENSAMWU, OOyCnaBnMBaKOLWMMM B OCHOBHOM HeKOTopoe
BeAyllee ynpaBrieHMe npoueccamu hopMMpPOBaHUA XXUBOIro BellecTBa, XOTa Obl Ha
npumepe Hawewn nnaHeTbl. C ynpexaeHnem B 0CO3HAHUM BCEN HE NPOCTOTbl BOMSOLLIEHMS
KOCMOM3NYECKMX NPOLIECCOB, CBA3aHHbIX C POPMMPOBAHMEM XMBOTO BELLECTBA, creayeT
ans cebs namaToBaTtb 0 TOM (hakTe, YTO camo no cebe NosiBrNeHne 3Toro pasHoobpasHoro
psga >KMBOrO BewecTBa, — 3TO /MWb YacTb BceBbIWHUX (M3BHE [apOBaHHbIX)

ynpaBnsoLWmnx TBOPELKNX AN, UCKMOYaoLWmMX aNeMeHTbl cryYyanHocTu!

A B Kakon hopme nporpaMMHOro COBEPLLEHCTBA 3TOMY XMBOMY BeELLECTBY HEOOXOAMMO
ObINo 0bpsiKaTbCs, 3a4eM HYXXHO Takoe yAUBUTENbHOE M 0bLInpHenee pasHoobpasue, ¢
KOTOPbIM Ha CBOEW POAHOW NiaHEeTe Mbl ELLE TaK 40 KOHLA U He pa3obpanunck, 3a4eM Hy>XeH
BEPLUMHHBIA  Xynen 3TOro  YAMBUTENbHOrO  MAaHeTapHoro  XusHeobpeTeHus U

XN3HECONPOBOXAEHWS, Kak cam Yenosek? NMopa 6bl AOCTOMHO yXXe OLEeHUTb 3TOT (PakKT.

Hy xopoluo, NycTb HENPOWU3BOBHO MO KAKUM-TO HEBEAOMbIM MPUYMHAM CITyYMIOCh TaK, YTo
KaKMM-TO CryYaiHbiM 06pa3oM yCOBEpLUEHCTBOBAIIOCh «MPUPOAHOE ECTECTBO» B cdhepe
BCEro >XMBOrO BellecTBa Ha Hallei nnaHeTe [O0 YPOBHS TaKoro YAMBUTENBLHOIO

KOMMJEKCHOro cosepLueHCcTBa, — KaKk nodsrieHne camoro Yenoseka. Hy n xun bl oH cebe
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CMOKOWHO, KaK UCTUHHbIA «POACTBEHHUK [apBuHa» Ha ypoBHe pa3BuTus He 6onee «homo
erectus», XoTb C onpefenéHHbIMM HeJoCTaTkaMy YMCTBEHHOIO pasBUTUS, HO BCE Xe AKO
CYLLLECTBO «MpaAMoxoadaLiee» U AN XU3HEHHbIX YCITOBUN «J1E€CHbIX MacCMBOB» AOCTAaTOYHO
ropgoe (bonbluee BpeMs CyTOK), Aa ¥ JOCTATOYMHO 3TOro Ans Hero. [Nony4ynn 66l Npu 3TOM
B Jap OT ecTeCcTBa B KayecCcTBe MOOLLPEHUS 3a CBOE YMUPOTBOPEHHOMW MNOBeAeHME
«NpUpoaoN YyTBEPXKAEHHOE BEPTUKAIIbHO YBaXaemMoe coumnarnbHOe NosoXeHne B Niecy» npu
CBOEM XE HEeYyXVBUYMBOM XapakTepe W MOCTOSAHHOM MNOTPeBHOCTN K NepemeLleHuno u
rmaBeHCTBY BO BCEM, Aa U pagosarics 6bl 4apoBaHHbIMU €My BEPTUKaNbHbIMU YCITOBUAMMU
XW3HW cpeaun 3apocnen, He My4yascb npobremMamu coumanbHOro M TEXHONOrMYecKoro
obycTponcTea ycnosun csoero boiTnsa, He doopmuposarn 66l NPobreEMbl reonONNTUKA N HE
My4Yurica C UX paspelleHneM, He 3Han Obl BOMH M MPOYUX MENKUX NUKBUOALMOHHBIX
HENPUSATHOCTEN, COOTHOCA cebsi HEeOCO3HAaHHO K YPOBHIO HE COBCEM BbICOKOrO

coBepLleHCTBa, AKO Jioaun.

Ho HeyémHOe coOCTOsiHMEe HblHelWHero GonblwnHCTBa U3 «homo sapiens» 3actaenseT
obycTpamBaTb CBOK XW3Hb COBEPLUEHHO MO WMHOMY M C TakMM OrpOMHbIM [AOBECKOM
npobnem, 4to 6e3 prMHaNbLHOro «BMEHEHNSA HEKOW BblAyMaHHOM NubepanbHOM 4eMOKpaTm
HUKaK He 0DOMTUCLY», MOCKOSNbKY BCE OCTarnbHOE YyXe onpoboBanu B «LMBUAN3ALMOHHOMY
npegasepun, T.e. NPOMASA NOMHYI0 «LWECTUrpaHKy UCTopum» OT NepBo6bITHOOOLLMHHOIO 40
HbIHELIHEN MOAEeNn coumanbHOW KOHCTPYKTMBHOM Hecypasuubl, OnuparoLencs YNcTto Ha
6asnuc napasutMaMa W HacunMs BO BCEM CBOEM >KUTEWCKOM OBOycTponcTBe m
«KPOBOMPOSIMTHOM»  BOMJIOLWEHUN NIOObLIX CBOMX 3aMbICMOB, KOTOPYK  HbIHELIHWE
COBPEMEHHUKN BENUYalT «[AeMoKpaTuen», OYeBMAHO noapasymeBas Mnogd  3TUM
pa3Hy30aHHOCTb W NPECTYMHYH MOLUEHHUYECKYD BCEL403BOSIEHHOCTb CO CTOPOHDI

MEHbLUMHCTBA B OTHOLWLEHMM Npeobnagatowero bonbmHeTBa!l

A MOXeT ObITb NOAN OYEHb YMHbI TOMNBbKO B «MO3MLMOHHOM BEPTUKANBHOM MOMOXEHUNY,
T.e. B CBOEN BepTUKanbHOW cye N Ha Horax? Tak He CKaxellb 3Toro, rnags Ha cuasyumn
o6pa3 XWM3HM YMHOBHWMKOB YMpPaBASOLWEro COCroBUA (Kak camblX Kak Obl akTUMBHO
OpraHM30BaHHbIX, «MOYUTAEMbIX» M CaMbIX «YMHbIX», NMpaBaa TONbKO MO WX Ke OLEHKe).
Bpoge Obl BCe UCTUHHbIE «TBOPEHUSI HA XO4Yy» HUKOr4a He Aenanucb C NOMb3oW AN Ux
nocreayoLero NpakTM4YeCcKoro NpUMeEHeHMs1, 3Ha4YnT BepTUKaNbHOE BPOASKHMYECTBO yMa
4yenoBeky He Npuaaét? Torga 3adem faHa «BepTuKarbHas XU3Hb» 3TOMy «homo ....», Aa
eLlé 1 npegocTaBrieHa BO3MOXHOCTb JEMOHCTPATUBHO BblpaXkaTb U3 cebsa BEpXOBEHCKOe

Benn4ne Hag Bcem ocCTtalibHbIM, MCKYCCTBEHHO BbiNA4YMBaA CBOHO M36paHHOCTb, XOTA OYeHb
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YX COMHUTENbHYHO NO pe3dynbTataM CBepLlleHna UM Xe BCEeX CBOUX CKUTENCKNX

COTBOPEHUNY», OCOOEHHO NOCNeaHMX KPOBaBbIX CTONETUN?

O6 3TOM MOXHO roBOpPUTb HECKOHYaeMO MHOro. O4HO MOXHO UTOrOBO C YBEPEHHOCTbLIO
onpeaenuTb Tak, — MOKa He BblpaXXaeTCs SIBHbIX 3aciyXeHHbIX 0OOCHOBaHHbLIX MPUYMH
KparnHen Heo6xoauMoCTN B eCTECTBEHHOM 1 HEODpaTUMOM COXpaHeHUn u 3aboTe o0 Naax
CO CTOPOHbI NONEYNTENBCKOro 06yCTPONCTBa BCErO pa3smBatoerocs obitna camon 3emnu!
BOT MMEHHO 3TO M BaXXHO ONHA HALWMX CYXOEeHUM O BbICOKOM MpefHa3HayveHuu Yernoseka
WUCTUHHOIO B Bnmxkaniwem dyayuiem, NOCKOSbKY CMbICIT UCCNefoBaHus CBA3aH C UICTUHHOM
CYTblO, YTO €CTb «3Heprusi- nHpopmaumsa» U eé 3Ha4YuMmocTb Ans YenoBeyecTtBa 3TOro

camoro byagyuiero.

«QHeprna-nHopmaunsay, Koim4eCcTBEHHO BblpaXkaemasi CBOMM OOBLEMOM M NOBeAEHMEM
(ynpasnswwmm noTeHuManomM), OrpaHuYeHHas TEXHOSIOMMYECKON BO3MOXHOCTbIO €é
reHepaumm co CTOPOHbI YNpaBnsaLWmx reHepmpyowmx obbektoB ConHua, He siBnseTcs
GesnpenenbHON M HeynpaBAsieMOW BENUYUMHOW 3JHEpreTudeckon cybcTtaHumMm B 9TOM

TOHKOM KOCMOMM3NYECKOM NPOLIECCE CBOETO YNPaBnsaeMoro 06psKeHus.

Mo aTOoM npuynHe HeT HeobxoaAMMOCTU BeCnoOKOMTbCA OTHOCUTESBHO YXKacatoLmx
NPOrHo3oB O «06e3npeaenbHOM» Konuyectee poxgaemoctn nwogen B Oyaywiem,
0e3rpaHn4yHO yBeNMUMBas WX KONMYECTBEHHOE «MOrofioBbe» rofg OT roga. To, 4To
NPOUCXOANMNO C HapacTawLwMMn npoueccamm 3TOro CamMoro «MnororioBbsS» U NPOUCXOAUT
noka ewé aBTOMOTOPHO HbiHE, CBA3bIBAsACb C «ynpaBfieHMEM» OT MPOLUSIbIX COCTOSIHUM
OblBLLIEN «NMHTEPBEHTCKON CUCTEMBI» — 3TO CKOPO NPUOET B COCTOSHUE «yMNpaBreHus npu

BMeLLaTENbCTBE UCTUHHbIX COCTOSIHUI YNpaBieHU caMon 3eMIN 1 U3BHEY.

OTOMYy MMeeTCs CBOW WUCTUHHO pearnbHbl MPOrpamMMHbIA KONMYECTBEHHbBIA npeaen u
CBSAI3aH OH HE C «OrpaHUYeHHbIM KOPMOBbIM» 6Ga3nMcoM M He C rapaHTUPOBaHHbLIM
«Bogonoemy» Byayuiero HaceneHusi. TakoBble «HU3KME» MOHATUS ONMMPAlOTCS TOSNbKO Ha
ObIBLWUNA MNPaKTUYECKUA YPOBEHb MNOHMMAHUA CyTWU BOMPOCOB [AeMorpaduyeckoro
Xapaktepa, CBsi3aHHbIM C MpPOWNbIM  «MHTEPBEHTCKMM  Gasncom u3  cdepbl
XMBOTHOBOOYECKOrO B3rnsgga Ha CyTb XM3HM nogen». ObpalieHne 3Toro pearnbHOro
CMOXHOro  gemorpaduyeckoro npouecca B  paMKM  HEKOero  «yrnpoLiEHHOro
XMBOTHOBOOYECKOrO Moaxoda, U3MepsieMoro KONMMYecTBOM ftoJen SKO MOorosioBbe» B

AaHHOM O4YeHb TOHKOM BOMNPOCE CEroAHALIHEro AHS He NnponaeT!
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OrpaHuydeHHbI npederni reHepuypyeMonm «3Heprum-uHopmaumMm» He [AacT TakoBOW
HeynpaBngemocTn cBepwutcs! Kak roBOpssT CaMOyBEPEHHble UK3-3a  OKeaHa:
«[>KEeHTNIbMEHOB MHOr0, a MECTOB Marno» (4axe He Nogo3peBast, YTO 3TO CKa3aHHOe Aaneko
He B uX none3dy). byabTe yBepeHbl B TOM, 4YTO 3TO He MOMYNMCTCKUM JIO3YHr, a
uenecoobpasHOCTb NPOrpaMMHbIX MPOLIECCOB LIMBUN3ALMOHHOMO Pa3BnTnsa camon 3emnu,
KaKk KOMMMEKCHOW Xu3Hecopepxawen wmogenu. OOBLEM reHepupyeMom «3Hepruu-
MHOpMauuM» Hallen 3Be3dOW HayvHaeT MpUXoauT B CBOK pearnbHyk YynpasrsemMyto
KONMMYECTBEHHYIO «HOPMY», a 3Ta HOopma Mo CcBoeMy noTeHumany (noBedeHuto)
rapaHTMPOBaHHO MOXeET 1 ByaeT obecnevnBaTh XKU3HECONPOBOXAEHNE NpUMEPHO 1,2 Mnpa,
NMHOMBMAOB Ha 3emrie. 3aT0 Kaknx «MOPOAUCTLIX M YMHbBIX», HE HYXXAAoLWMXCS B gonnapax
CLA 1 He Bngawmx B Ux HakonneHun n obnagaHnm camouenu cesoen xun3Hm! KoHkpeTtHas
TEppUTOPUA rapaHTUPOBAHHOIO XXM3HECOMNPOBOXAEHNSA YXXe «3aBepLlaeT Npouecchl CBOen
pasrpaHnYMTENBHON NOArOTOBKMY, 9TO Havanochb ewé ¢ HoAbps 2013 roga (ykasbiBanochb
B MaTepuanax O®PY). N aTo BCE, NOCKOMbKY WHAOPMALMOHHO 3TOr0 Moka BrOSIHE

A0CTaToOYHO Ans NY6NMYHOro YpoBHS CyaeHun!

Tonbko NO oagHOW 3TOM MNpuumHe 6e3 AOoMONHUTENbHOro ybexaeHus B 3TOM, NOASM
HeobxoaMMo ObiTb ropasgo CKPOMHEE B CBOEM XMUTEWCKOM NOBEAEHMU, B YCTPEMIEHUN
OCO3HAHHOro 0BpPEeTEHNST MHOMO YPOBHSA MO3HAHUA N KOPPEKTHOCTM CBOEro obpasa >K13Hu,
6e3 BMMAHMA Ha 3TO CO CTOPOHbI «UMGPOBOM MNOAOEPXKM» CO CcYETOB B HaHke!
PekomeHgaumm OT 3aKpbITbIX KMAHOBbLIX OpraHu3auui OTHOCUTENbHO OBpeTeHus Hekown
cBoen «M3bpaHHOCTM», NAPTUMHBLIX (DOPMMPOBAHMA N PaBHbIX UM agMUHUCTPATMBHO-
MaMO3HbIX KOHCTPYKLMI HE cpaboTatoT, X HEKyda «nofaBaTb» U HE BO YTO «ONMaTUTby
3a KOppPYMNMPOBaHHyK pekomeHaaTenbHyto ycnyry! WHterpauusa B Oygywiee, — BOT
Hanbonee BaxxHOe MepPUIIo 3TOMy npoLeccy 1 MeHHo 06 aTom B « OcHoBax ®opMupoBaHus
YenoseyecTtBa» (4 Toma, b.B. Makos, Mockea, 2009-2017 r.r.) 661510 ykasaHo. KTo cumTtaet
WMEHHO 3TO YKaszaHHOe OCHOBaHMEM AS1s1 (POpMMPOBaHUS TOSBKO MKWLLb CITYXOB, MNYCTb TakK
3TOT NPOLECC M NPOAOIMKAET BOCMPUHUMATbL, @ COObITUNHBIE XPOHOMOrMYECKNE NPOoLLECCHI
nocrnegHuX neT yMo3puTerbHO YXXe JEMOHCTPUPYHOT BCE 3TO Npoucxosiiee, Kak UCTUHHYIO

peanbHOCTb BO BCEM XXUTENCKOM MX BOMOLLEHNMN.

3emns NpuxoguT B CBOW ynpasfiieMble COCTOSHUS NMPUPOLAHOro ecTtecTBa rnocrie CMeHbI
CuctemHon Bnactu (nocne 2011.04.24) n ocBoboxpgaeTcss OT MNPEXHEN BHELUHEWN
WHTEPBEHTCKON ynNpasnsowen 3aBMCUMOCTM, NpuBoAs cebsa M CBOM MporpamMMHble
COCTOSIHUSI TapMOHUM pasBUTUS B UCTMHHOE €CTECTBO, B BbICOKMX Temnax BonfoLias

peabunutaumMilo B MpPEXHWE COCTOoAHMS  OobLero nporpammMHOro  CoBbITUAHOIO
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XpoHonpoLecca, a caMoe rnaBHoe, — NPUBOAS BCE UCTUHHbLIE M POAHblEe Ynpaensuime

Komnnekchl B CBOE AeNCTBEHHOE ynpaBnstoLwee npupoaHoe (hmsnyeckoe) ectectso!

W aTo BCE Bepuntca B pamkax NepexogHoro nepuoga (12 net, HaunHasa ¢ 2011 roga), a He
Korga-to B ganékom obyayuwiem! Hukakmx HOMEHKNaTypHbIX pelleHuin niobdoro Obisliero
BNACTHOro ypoBHs nogen oT KOHCTpyKUMi BbiBLLUErO ynpasnsiemMoro ObiTus nogen ans
aToro He Tpebyetca. Bce oHM cBOGOAHbLI OT «NOACKOM 3ab0OTbl O UX XKe OblTuey.
YcepacTBoBaTb 4epe3 Hacunve v napasmtnam 6oriee He HyXXHO, ywno TO Bpems
«MHTEPBEHTCKOrO COMPOBOXAEHUSA» B  WUCMOMHUTENbCKUX pabonenckux OencTBUSaX
obuwiecTtBa nogen npownoro! TpebyeTcs ycepane MHOMO poga B CBOEM COBEPLLUEHCTBE —
no3HaHue 6onee BbICOKOrO YPOBHSA, padyMeHHOE OPUEHTMPOBAHNE N PA3BUTUE COCTOSTHUN
n anemeHToB Co3HaHus n Pasyma! ELLE pa3 nmeeT CMbICI HAaNOMHUTbL O TOM, YTO 3eMns,
Kak nnaHeTa PasymeHHOW OpueHTauuMM B CBOEM LMBUIN3ALWMOHHOM Pa3BUTUKN, HUYETO
Heuenecoobpa3HOro B 3TOM MPaAKTUYECKOW cdepe KMU3HECOMPOBOXAEHUSA NIOAEN He
npegnpuvHumaeT u by HeuenecoobpasHOCTb TepneTb He OyaeT, SKO aTaBu3m

npoLunoro!

Cy3Mm pamMku BaXKHOro nNpobremMHOro BONpoca HalWuX CYXOAEHURN: «3a4yeM HYXXHO >XMBOE
BELLECTBO, CaMasi Masias 4acTb U3 KOTOPOro AOmKHa ObITb OpueHTUupoBaHa PasymeHHO B
CBOEM LMBUIIM3ALMOHHOM Pa3BUTMM, B TOM YUCHE U Yepe3 obpskeHne camoro Yenoseka
CO BCEM CINOXHOCTBIO ero yHKLUM Ha 3emne, Kak BaxkHasi unoctacb E€ Pazyma?» Heyxenu
3Ta caMas marnasi 4acTb OT BCEro Heob6bATHOIrO KONMMYECTBa XMBOrO BellecTBa ninaHeTbl
HaCTOSMbKO Ba)XHa B CBOEM pPa3BUTUU, YTO Takoe HeonpenenéHHO OrpOMHOE KONMUYEeCTBO
3HepreTMyeckon cybctaHumm B opMe «IHeprum-mHopmMaumm» crnegyeTt TpaTtuTb Ha
OpraHM3aumio 1 XXM3HECOMNPOBOXAEHNE €€ ynpaBrseMoro obiTus n passuTtusa ero Pasyma?
Mbl ewé TONbKo HayMHaemM B CBOEM HblHELUHEM COCTOSHUM MeHswerocd Co3HaHns U
YPOBHSAI MO3HaHUS OYeHb MOBEPXHOCTHO MpuKacaTbCA K HOBbIM rpaHAM 06 WCTUHHOM
MeTOJOSIOrMN LIEHHOCTU, NPUHATOM BO BCen BceneHHoW, HO M 3TO yXe nopaxkaeT Halle
NMOHMMaHNE OTHOCUTENBbHO peanbHOCTM No O6bEMaM LIEHHOCTHOM TpaTTbl, CBA3AHHON C

npoueccamu ConpoBOXaAEHUS NO BOcco3aaHunio Yenoseka!

[axe n He nogo3peBas paHee O TOM, YTO B KAKOM-TO MasioM unm 60NbLLIOM KONM4yecTse
TaKoBble 3HEpreTnyeckne TpaTtTbl ObIIM NPUMEHEHbI BoOOLLE XOTA Obl M B YNPOLLEHHOM
npowrsom ynpasnsemomMm 6biTve nwogen (B YCrnoBUAX TaK Ha3blBAEMOro UX BELLHOro
NPUMEHEHNS NpU CTapon NHTepBeHTCKoM CncTeme), TO HaM HbIHE BECbMa CIIOXHO XOTS Obl
Ha MOHATMMHOM YpoBHe Ana cebs npeacTaBUTb M BbIPa3nTb, BO YTO KE Mbl MOXEM

«LE€HHOCTHO 3HepreTnyeckm obonTUCbY ANd Halen pogHOM NfaHeThbl B ByayLiem, npm aTom
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rapaHTUpPOBaHHO M C YBEPEHHOCTbIO YyCTpemnssacb obecneynBatb cebsa  nobUMbIX
pasBuBalLMMC OOBEMOM 3Hepro3aTpaTHOro KomdopTa, CyWeCTBEHHbIM 00pa3om
co3HaTenbHO yBenuuMBas OObEMbI TpaTTbl Kak MaTepum 3MEeKTPUYECKOW M MarHUTHON
9HEpPrnn, SIKO BELLHO (OPMUPYIOLLMX OCHOB CUHTE3a Oyayuwiero HeobxoaMMOro Ham
N3BECTHOrO M HEM3BECTHOrO BELLECTBa, C OQHON CTOPOHbI, TaK U TPaTTbl SHEPreTUYEeCKNX
cybCTaHUMIM «3Heprun-epemsi» u, OoCoBEHHO, «3Heprun-mHdopmaumm», C¢ OPYron noka

HEBELOMOW HaM CTOPOHbI!

AOHeprus N eé UCTUHHaAA LEeHHOCTb, — 3TO Y)Xe He BblAyMaHHas NiogbMu MyCTO3BOHHas
UNNI03Ns, BblpaXeHHas TPagULMOHHO Yepes3 HblHelUHWe BPeMEeHHble rnynocTn B hopme
KaKux-TO YCMOBHbIX OEHer WM Kakoro-To AepuBaTUBHOIO LIEHHOCTHOro MM nogobus (B
noboM cryyae BbIMYLWEHHbIX TOMbKO NUWb Ha YCrOBUW BCE TOW e COMHUTESbHON
duayumnapHoctu, T.e. gosepus)! NCTMHHAs UEHHOCTb BCex MnaHeT mnobbiX 3BE3OHbIX
Cnctem BO  Bcex ranaktukax  BceneHnHon,  aBnsoWMXCA  CaMOCTOATENBHO
XuU3HecodepXalmM 1 KU3Heconposoxgawowmmu, ga  ewé u  PasymeHHo
OPUEHTUPOBaAHHLIMM B CBOEM LMBUMN3ALMOHHOM pPasBUTUM, Kak Hawa 3emns, — ecTb
HakonuTenbHas (Ha yCNoBUsIX BHELIHEW reHepauum u eé npuxoaa U3BHE) U NNKOC
COGCTBEHHO cCaMoOreHepuMpoBaHHasi CaMOM MNJIaHeTON «3Heprusi-uHcgpopmaumsa»! Bor

YTO €CTb UCTUHHASA LEeHHOCTb!

Takue nnaHeTbl, Kak ocobble YCNOBHO CaMOCTOATENbHbIE «KOCMUYECKME Kopabnuy,
CMOCOOHbIE K NEPEMELLEHNIO MO NMPOrpamMMHON UM MHOW HEOBXOANMMOCTU Kyaa-To, — eCTb
«LWTYYHbIA TOBap Kak Obl py4yHOM paboTbl» B Kaxgown ranaktuke! M Ha Takmx 0cCobbIx
nnaHeTax — KOCMUYeCKux Kopabnukax, ¢ rpaButaumMen Heo6xoAuUMO ApPYXUTb 0CO06O,
NOCKOJIbKY OHa Oonee OOWMPHO M BCECTOPOHHE 3HauYMma 4epe3 BCE CBOE
y4yacTByoLiee ynpasnswlLiee nposiBneHve npu BOMJIOWEHNN BCeX
KOCMOMMN3NYECKUX NpoLeccoB, CBA3aHHbIX 0C000 1 GonbLlue Bcero ¢ obecnevyeHmem
XXM3HECOMNPOBOXAEHUSA XXUBOIO BeleCcTBa, a TaKkke 0cobon TpaTTbl CBOEeM LLEHHOCTHU
— «3Heprun-nHdopmMaLmm», 0 KOTOPOW Ha AAHHBIN MOMEHT NOAAM NokKa eLLé He U3BEeCTHO
Hu4ero n, bornee TOro, Aaxe WM Mpu NOABMAEHUU KAKUX-TO «CIYyXOB» O HanmymMmM TakoBOW

aHepreTn4Yeckom cybcTaHumn, NoabMM 3TO NPOCTO OTBEPraeTcs Hanpoyb!

TakoBoM ypoBeHb HeBeXxecTBa boree nNpoaomkaTtbCA He MOXeT, Aa u He 6ypeT! [1ns
BCEX OOBEKTOB ranakTukM  LeHTpoobpasylolas reHepaumss  «3Heprum-spemsa»
npepocrtaenser Bcemy kocHomy Cylemy 3TOW ranakTuku YCroBUA [OCTaTOYHOro
rpaBMTaLMOHHOIrO paBHOBENUYUA B BOMMOWEHMU ¢yHKUUM opmMupoBaHUs

BellecTBa U obpskeHUs1 ero B Heob6xoanMble 006yCTpoeHHble hopMbl Ten A5 1 Npu
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MX NPOrpaMMHOM B3aMMOLEWCTBMM, KaK Ha YpPOBHE MEXOOBHLEeKTOBOW MEpHON
MacLUITabHOCTM 3TOW ranakTuKK, Tak M Ha ypoBHe OT nped-aToMapHOro Ao CO6CTBEHHO
BHYTPEHHEro NnaHeTapHoro. 3TO OYeHb BaXKHbI MOMEHT rapMOHWUM eQuHOro nogobuvs B

Kakaon ranakTuke.

Mpy BONMOWEHUN KOCMOMM3MYECKMX MNPOLECCOB ObITUS  XM3HecodepXalmx U
XN3HECOMPOBOXAALLMX nnaxer obycTpanBatoTca AOMNOJSTHUTENbHbIE
NOEHTUMPUUNPOBAHHBIE  MEXaHU3Mbl  YNPaBAIOWNX  3alMTHBLIX  (PYHKUMA, KOTOpble
ybeperatoT OT Kakmx-TO HenpeaBMAEHHbIX BO3MOXHbIX CUTYaLMA BPEMEHHO YITOXMBLLErOCH
CUTYaLMOHHOIO BELLIHOIO 1 MONIEBOro NPUHYXXAEHUS, Bbl3blBAOLLIErO KakMe-TO OTKITIOHEHUS
OT NPOrpaMMHON LenecoobpasHoCcTM ObITuA Tena nNnpu B3auMo4eNCTBUN C UHBIMU Tenamu

Ha 06beKTOBOM ypoBHE B MacluTabax 3TUX ranakTuk.

K npumepy ans 3emnu npegoctaBneHa pegkas cnocobHOCTb (B OTNIMYME OT MHOMMX MHbIX
nnaHeT) copMmpoBaTb CMOXHENLLYIO KOHCTPYKUMIO COBCTBEHHONO KOMOWHMPOBAHHOIO
MarHMTHOro cobopHOro nonsi, C NOMOLLbID KOTOPOro OBYCTPOEHO O4YEHb MHOr0 OCOObIX
BHYTpU-NSiaHETapHbIX PU3NYECKMX MPOLECCOB, B TOM YMCNe M B MHTepecax obpeTeHus
HEeoOX0OMMbIX AOMONMHUTENbHbLIX 3alMTHBIX (YHKUWA, MWCKOYaloWmMX M3nNuuectsa B
AOMNOJSTHUTENbHBIX MOTOKax Npuxogswmx OOTOHOB UITM MarHUTHbBIX YacTUL, C HEHY>XHbIMU
napameTpamu gns 3emnu. B pesynbtarte Takmx 3almnTHbIX CNOCOOHOCTEN Hawen NnaHeThbl
cpabaTbliBaeT «CnvB» nNpULIeWNX M3MUWIECTB MaTepUM MarHUTHOM W 3NEKTPUYECKOMN
3HEeprMm B CTOPOHY yXOASWEro cnefa CBOEro ABMXEHWA. A 3TO rpaBuTaLMOHHO
perynMpoBaHHbIV NPOLECC, HOCALLMIA CROXHENLLNIA XapakTep CUCTEMbl OBpaTHbIX CBA3EN U
KOHTPOMS MO peryrnmpoBKe SHEPreTU4ecKon AocTaTovHOCTM (06bekTbl YK «AHTapKTuabI»,

nupamuabl AHTapKTUabl U T.4., pacrnonoxeHHble no KOxxHoMy MNonsipHoMy Kpyry).

NMoaToMy noHuMMaTb M OCO3HaBaTb NPOSBIeHUEe rpaBuTauMum Heob6xoauMmo 6Gonee
rmyouHHo BO BCeW €€ MHOroypoBHEeBOM KOMIMSIEKCHOCTU, OCO3HaHHO He
npensaTCTBOBaTb BOMJIOLWEHUIO (PU3NYEeCKNX NPOLIECCOB C UX y4acTuem Ha 3emne u
0COOGEHHO He pa3pyLlaTb KOMMNJIEKCHbIE COCTOSIHUA MilaHeTbl, KOTopble cneynanbHO
ero xe n chopmupyrotcs 6narogaps, B TOM YMCne, U 3a CHET TaK Ha3blBaeMbIX MNOME3HbIX
«MECTOPOXAEHUN Yero-nmbox». Mx 6onee NpuBbIYHO HA3bIBAIOT «MOME3HbIX MCKONAEMbIXY,
HO ans 3emnu nonesHblx, a He Ansi GaHKMPOB M ONUrapxoB-MMPOedoB. TO €CTb Ham
OCTaéTCsl He 3aHMMAaTbCH PAaCXUTUTENBCTBOM «NPUPOAHBLIX 6oraTcTB» 3emMnu 1 BCEro Toro,
YTO OHa CO34aéT (CMHTE3NpyeT BELECTBO) U MO CeN MOMEHT AN KaKMX-TO UHbIX, MOKa He
A0 KOHUA m3BedaHHbIX HamMu Lenen Gonee BbICOKOro nopsaaka, Yem «HY>KHO Ham Ans

COBCTBEHHOro NOTPEOUTENBCKOrO MKANBEHYECTBA U rpabuTenbCcKkoro napasutnama!
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3emna nx copmupyeT B TOM 4ucrie u Ansa Toro, Ytobbl KOCMOMU3NYECKME npouecchbl
KOMIMMEKCHOMO ynNpaBrisloWwero rpaBUTaUMOHHOIO COMNPOBOXAEHNA Bonnowannuce 6e3
NPOrpamMMHbIX OTKITOHEHUI, HE UCKaXKEHHO obecneunBasi 6e3aBapuiiHble NPOLECChl CBOEro
LUMBUNN3ALNOHHOIO yNpaBnieHns U pasBuTrs. A ecnm yXK Tak NPUCNYNIO0 N HaMm OKa3anucb
OYeHb HYXHbl Takue xe «boratcTBa», TO HaM HEOBXOAMMO M JOCTATOYHO HAYYUTbCHA UX
CUHTE3NPOBaTb, KakK BELLECTBO HaM B X03ANCTBE MOTPebHOe, NO TEXHOSOrMsiM, Kak 3To
aenaet cama 3emns u Torga HeobxoOMMOCTb Pa3BOPOBbIBAHMS BCEro atoro y 3emnu
oTnagért cama no cebe! HeobxoauMmo HayuMTbCA co3uaaTb, a He BOpOBaTb M

paspywaTtb!

Xopowo, MOXeT BbITb KOraa-To Mbl U Hay4YMMCsl CMHTE3MpoBaTh Tpebyemoe BELLECTBO U
Oyaem ero npou3BoaUTb CTOSBbKO, CKOMbKO peanbHO noTtpebyetcsa ansa obecnedeHus
Hawero komdopTa K xusHeobecrneyeHnss He neperpyxas 3emnio, HO Npu Yém 34ecb
rpaBuMTauuss U1 MMEHHO B cen 4ac? A npu TOM, YTO caM KOCMOMU3NYECKUIA MNPOLLEeCcC
dopMupoBaHMA BeELLLECTBA, a criegoBaTenbHO U OOpMUPOBaAHNA MECTOPOXAEHUN N3 3TOrO
BElLeCTBa, «MNPUMEHEHWEe TaK Ha3blBaeMblX MECTOPOXAEHUW» U CcamOo YrpasreHune
npoueccamMmn rpaBUTaALMOHHOIO XxapakTepa npu B3aumogeucTBum Ten C  npeg-
aTOMapHOro ypoBHAA MEPHOW MacLUTaOHOCTU A0 NflaHeTapHOro BKMOYUTENILHO NpwU
BOMJIOWEHNN XM3HEeCONpPOoBOXAaKLWMX MPOLEeCcCOB LUBUIIU3ALUOHHOIO pa3BUTUA
nrnaHeTbl 3eMns, — BCE BMECTe 3TO BOMSIOLWAETCH TOMbKO € y4acTUeM rpaBuTalMoOHHOro
yNnpaBnsowWero Xxapakrtepa COMNpoOBOXAEHUA U C obs3aTtenbHbIM y4yacTveMm
MUHepanbHbIX (OPMUPOBAHUMA KOCHOro BellecTBa, crneuvanbHO cobupaembiM B
OTAENbHbIX HYXHbIX HE CryYalHbIX MecTax nraHeTbl, obecneyvBalOWMX yaep)KaHue
noteHumana v nonen 3emnu B CTabunibHOM COCTOSIHUM BHYTPEHHEN rapMOHUU. BHeLHss
yaanéHHasa OocAraemMocTb Moner Hawewn nraHeTbl CyLeCcTBEHHbIM 006pa3oM 3aBUCUT OT
Maccbl 3Tux nonen. OHa Takke OUKTYeT BeCb (PyHKUMOHanbHbIA Habop npoueccos
ynpaBnsloLWero BVUSAHUSA rpaBUTaLMM Ha BELWECTBO M Tena M3 Hero Ha BCEX YPOBHSAX

MEpPHOW MaclUTabHOCTM HaLLEN NNaHeTbI.

BoT npn 4ém rpaButauus B 3TUX CMOXHENLWMX KOCMOdM3ndeckux npoueccax. Kcratu,
OLHOWM N3 BaXHbIX MPUYUH YBESNIMYEHUS TEMMNOB, BCEOXBATHOCTM MacwTaboB M pocTa
YPOBHS MO CNOXHOCTK 3abonesaHunin B cpefe Noaen, cnegyeTt uckaTb U B HapactarLweMm
cboe nporpamMMHbIX MPOLLECCOB FPaBUTALMOHHOIO YXU3HEHHOIO COMPOBOXAEHUSA >KMBOMW
KNeTkn, B TOM 4YUCMe M NO MNpPUYMHE pa3pyLUEHNS MECTOPOXOEHUN MUHeparbHbIX

dopMUpPOBaHMIN KOCHOIO BELLIECTBA.
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MmeHHOo 3Ta BaxkHenLwas npobnemMa HblHELLHEN MeanLMHON BooOLLEe He paccMaTpmuBaeTcs
Nno CKYAHOCTM YPOBHSA MO3HAHWA CBOEro B 3TOM HanpasfeHuu, a HanpacHo! He HyXHo
NUCKaTb MPUYUHbI U3BHE B E€XEroAHOM YCMOXHEHUM M MPOSABIEHUN TaKMX MacCOBbIX W
onacHbIx 3abonesaHui, kak rpunn, BUY nHdununpoBaHme nnm yBenmyeHne konmyectsa u
TMNOB pPakoBbiX 3aboneBaHun. Bce 3TM NPUYUHBI HE «U3BHE» NPUXOOSALLME, OHU BHYTPWU
dopmupyemble, T.e. Ha Hawen nnaHete M Bonbwasa 4acTb NPUYMHHOCTM BCEr0 3TOro
CBsi3aHa MMEHHO C npoLueccamMn MpOrpaMMHOrO OTKMOHEHUSI UMW paspylleHns B
ynpaBnswoLWweM COMpOBOXAEHUN PaBUTALMOHHOIO Xapaktepa. 3OTO K npumepy O
3HAYMMOCTM MO HEBMeELLATENbCTBY MN0AEN Yepe3 CBOE paspyluarolee notpebutenbckoe
OblTMe, MCKN4YawLwee TrapMOHUIO C  NPUPOAHBIM  €CTEeCTBOM  OKpYyKatloLen

gencrtemtenbHocTn! be3HakasaHHbIM Ans N04en OHO HE OCTaeTCs.

HO TOnbKO Nu 3TMM orpaHvyMBaEeTCAa ynpasnsiowee yvyacTue CO CTOPOHbI rpaBuTaummn?
[aneko HeT, 3TO TOMbKO NUWb Manas 4acTb 3TOr0 YnpaBfsloLWeEro rpaBUTaUMOHHOMO
CONpPOBOXAAatoLLEro npouecca, NnpuBeAeéHHas B kKa4eCTBe Npumepa, KacarLllerocsi onsiTb e
PasymeHHOro opueHTMpoBaHus B LMBUNIM3ALMOHHOM pas3BuTumn camon 3emnu n Henoseka
BMecTe C Heto! Ho Kak e «BbITb yKe YaCTUYHO A0MNYLEHHBIM NO YPOBHIO CBOErO NO3HAHUS»
CO CTOPOHbl «M3BHE» K TOHKOCTSIM TaKOBOrO CIIOXKHEWLLEro npolecca, Kak WUCTUHHas
rpaBuTaLmsi U3 YMcna HblHELLHEro NOKONEHUSA NIAEN, OCTaBaTbCs B «HAaY4YHOM 3ab6BEHUMN U
cvaeTb nomankueatb»? [na TakMx KOHEYHO Xe CTOATb HA MEeCTe He HY>XHO, HeobxoamMmo
ABUratbCsa BNepén B CBOMX IKCMNEpPUMEHTaX U cTapaTbCa npobuBaTb CBOM pe3ynbTaThbl B
NpakTuky ObITUs nogen, nHave NnNyToBCcTBO ByaeT no npexHemy 6paTb Bepx Hag ymamu

noaen.

YuncTo ona cpaBHeHUs YpOBHEN NoAXo4a B NpoLeccax No3HaHUs MOXKHO NPUBECTU NpUMep
4acTo TPaHCNMPYEMOW Cepun «Hay4HbIX PUNbLMOB» C ydacTuem AHHbl YanmaH o TanHax
BceneHHon n 3emnu ans y4€HbIX Ha «KYXOHHOM YPOBHE CYXXAEHUN», HY XOTSA Obl HA TeMy
OTHOCUTENbHO 0O6Pa30BaBLUNXCHA KAHBOHOB Ha aMEPUKAHCKOM KOHTUHEHTE, cpeaHen Asuu
n gpyrnx reorpagudeckux mectax. OT BCEBO3MOXHbIX HaAyMaHHbIX flereHa O TauHCTBax
HEeKMX MpOoLUMbIX UMBUAM3auunM Ha 3emrne n crnegax nocrneactenm ot ux npebbiBaHus, o
MHOXeCTBa HeObINML, MHOro poAa BblAYyMOK, — 3TO TOT HAOOpP CyObEKTUBHBIX K COMUHEHNNY,
dopmMMpyeMbIX C Lenblo Kak Obl «MNOACHEHUS» NPUPOLHONO WAW  UCKYCCTBEHHOrO
NMPUYMHHOIO XapakTepa B MOSIBAEHUM I3TUX KAHbOHOB. [1OHATHO OOHO: YTO HUKaKas
npupoaHas ecTecTBeHHasi MPUYUHHOCTb MNPOUCXOXOEHUS B 3TOM (PEHOMEHE HMYero
OOBACHUTL HE MOXET, MOCKOSIbKY BbIMbITb U MEPEHECTU TaKoe OrpoMHOE KONMYECTBO

TSOKENbIX M TBEPAbIX PYHTOB BOAOM B HUKYAa HEBO3MOXHO, PaBHO Takke Kak U noasm
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npokonaTb Takne MHOro MunnuapaHble Maccusbl. A caMoe rnaBHoOe: TPYHT Kyda ucyes B
TakOM OrpOMHOM KonuyectBe? To eCTb BCE, YTO TPAHCAMUPYKOT Takme nceBAo-HayudHble
dunembl A, YanmaH, — 3TO nMPOCTO pasBfiekaTenbHbIn pPa3Bog OOMOXO3SEK,

NpPenoAHOCUMbIN KO HAYYHbIN 6a3nc packpbITUst TalH NPUPOAbI.

A peanbHOCTb UCTUHbLI 06pa3oBaHUs TaknxX U NOSOOHBLIX UM KaHBLOHOB 3akniovanacb B TOM,
4YTO OrpoOMHeuLIne KonuyecTBa BelwecTBa C 3eMniv nepemMeLlanucb C Heé He Mo Bosie
Hawen nnaHetol! HO nepemelleHne OCYyWECTBMASANOCL HE C MMOMOLUBK  KaKUX-TO
TPaHCMOPTUPOBLLUMKOB, @ C MNPUMEHEHMEM HanpaBfieHHOro MoToKa BeLlEeCTBEHHO-
POPMUPYEMBIX COCTOAHUIA MaTEPUA IJHEPTUI (MaTepUn SNEKTPUYECKON U  MaTepun
MarHUTHOW SHEpPrun) B UX MHEPLMOHHOM COCTOSIHUM 3HEPruh Ha ux npeg-aToMapHOM
YPOBHE MEpPHOM MacWwTabHOCTU B pasNU4YHbIX HanpaBlieHUAX «pPa3BOPOBbIBAHUS
BellecTBa». [NaBHOe HanpaBfeHWe BbISBIEHO — 3TO B CTOPOHY rpynnbl CO3BE34MS
Bonbwon Megseauubl (rpynna 4YetBépton 3Be3gbl — Cyp). OTMM 0BbACHAETCS Takke U
OCHOBHas NMPUYNHHOCTb OPUEHTUPOBAHUA 3HEepreTM4eckon ocn BonbLUMHCTBA NUpamMua B
ctopoHy bonbwon Measeanubl. OnpefenéHHaa 4YacTb nNupamug B panoHax Takux
KaHbOHOB (M Apyrnx MecT) Obina npMMeHeHa MMEHHO ANA TakMx onepaumn «nepedbpocku
BelllecTBa B pa3obpaHHOM COCTOAHUNY, OCOBEHHO M3 (DOPMUPYIOLLIMXCA MECTOPOXAEHUN
pegko3emerbHbIX MeTansnos, ofioBa 1 ptytn! BoT gaxe Takme «MCTOpum» MOMN TBOPUTb C
Hawen 3emnén B nepuno Havana nHrepeseHuun. Mepebpocka Bonnowanack BpeMEHHbIMU

WMHTEepBanamu C Kaxxgow noaroToBfeHHON TOYKMN.

OTO BCE KacaeTca WHGOpMauMM OTHOCUTENBbHO CO3HATENbHO NPEnOgHOCUMBbIX
3abny>XgeHnn B ypOBHE HaLUEero HblHELWHEro hOPMUPYIOLLErocst NO3HAHUSA C NMOMOLLbIO
TaKkuX «pasBriekaTesibHbIX Nnepenad c NpuMeHeHnemM TeneBnaeHnsa». A Ha KOro OHO 1 B YbMX
NHTepecax paboTaeT, kakme BblAyMaHHble TauHCTBa 3eMnn pacKkpbiBaeT, pacrnpoCTpaHss

CBOI0 NOXb Yepe3 NogobHbIXx HanmaH? 3To eweé oCcTaéTcst BONPOCOM.

UTo KacaeTcsa 4YacTu pearbHbIX UCTUHHBIX Hay4YHbIX NPOBNEeMHbIX BOMPOCOB, CBA3AHHbIX C
PasymMeHHbIM  OpPUEeHTMPOBaHMEM  LUMBUAN3ALMOHHOIO pas3sutua 3emnn, TO  Mbl
HEO4HOKPATHO MoAYEPKMBANMM O TOM, 4YTO TaKOBOE OPUEHTMpPOBaHME 0643aTenibHO
BOMSOLWAETCHA C NPsiMbIM y4acTueM YenoBeka, pa3sBUTUEM Yy HEro COCTOAHUN U (PYHKLUUI
ero Mosra, ero npsiMbIM y4acTMeM B MO3HAHMM MUCTUHbI O «CoTBopeHHOM Mupey,
obpeTeHnn um  cosepweHHoro Pasyma, MOCTOAHHOM  pasBUTUM  3NEMEHTOB
nHanBMAyanbHOro n obwecteeHHOro Co3HaHus no Mepe MoBbILLEHUSA YPOBHS MO3HAHUA U
MHOroe apyroe. Takoro nogxoga M 0CO3HaHUS ero 3Ha4MMOCTU COBpPEeMeHHas Hayka Aanis

cebs eLlé He BbipaXkana, U He 3agaBarnacb TakoBOW LEfblo.
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Kakyto yyacTByloLWy0 ponb B 3TOM BONPOCe MOXET 3aHMMaTb rpaBUTauMs, KakoBa
eé ynpasnsirowas no3vumua? B OaHHbIN MOMEHT CYXXOEHUS Ham BMOSIHE AOCTATOYHO
NMOBEPXHOCTHOr0 PacCMOTPEeHUs OM3NKM ITOr0 CINOXKHENLIEro Bonpoca, Tak Kak rinyorHHoe
CY)XAeHWe 1 uccrnenoBaHne, — 3TO eCTb OTAENbHbIe HAay4YHble HanpaeneHus duanku Mosra

N OU3MKN KNETKK, KaK HanpaBneHust Hayku 6nuxkariwero 6yayuiero.

Ham He u3bexaTb B CBOEM NO3HAHUM BONPOCOB O TOM:

- C MOMOLLbK Yero M Kakum ob6pasoM OcCyLecTBNAeTcs caM (U3ndeckun npouecc
ynpaBrieH1s rpaBuTaLMOHHbIM CONMPOBOXAEHUEM NPU TOM Xe (hopMMpoBaHUUN CXEM
coeAuMHeHUA HeupoHOB Mo3ra B KpaTKOBPEMEHHbIe WU MNPOAOIKUTENbHbIE
MOMEHTbl KOHTaKTHbIX COCTOSIHUM Hawero Mo3ra, Kkorga OcCyLWecTBnseTcs
HEenocpeacTBEHHO KOCMOMU3MYECKMA npouecc npuéma W pacwmndpoBKN BHELUHE
npUXoasLen «dHeprum-mHpopmaummy, B kKakom Obl dopmMe 1M C Kakon Obl MUHMMAaNbHON

MMOTHOCTbLIO NPUXOoAALLEro NOTOKa 3TO HE NPOUCXOaUno,

- KaKk ganee BonfowaeTcd ynpaensemMoe €€ pacrnpegeneHue, BTOPUMYHOE HaBeAdeHue
MaTepu SHEeprnM, W3MEHEHME XxapakTepa HecnyyYavHoro mnoBeAeHUs MaTepum
3NEeKTPUYECKON U MarHMTHOW 3Heprum B chopMMpPOBaBLUMXCA UITN BHOBb BPEMEHHO

cdopmMupyoMxca cxemax coeauHEHUA HEMPOHOB U T.4.;

- He §BMSSCb HEKOW LWabnoHHO-coaepXKalllen 3JHepreTMyeckon cybCcTaHuMen, Kakum
ob6pa3om «3Heprusi-MHopmauusa» reHepupyeT B COGOPHbIX cxemMax HenpoHoB Mo3ra
cnoxHenwmue ronorpacguyeckme KOHTYpPHble (pOpMbl KakKuMX-TO npeacTaBnsieMbiX
HaMM Ten B NOTpeOHOM Ansi UX BOCMPUATUA KOHCTPYKUMM U npepocTaBnseT
cueHapum nx B3amumoaencTBusA (MponCcxoasaiumin 0QHOBPEMEHHO B MPOLLSIOM, HACTOALLIEM
n 6ygyuwem), He orpaHmymnBas cebs BoobLle npefenbHOCTbI0 B TEXHUYECKNX BO3MOXHOCTAX
(c no3nuun r3nKn) MMHUMaKCHbIMM MacluTabaMmy MEPHOCTM NpPY B3aMMOOENCTBUN BCEro

NPOUCXOSALLErO B OKpYXXatoLlen AeNCTBUTENBHOCTY;

- KaK Mbl MOXeM cebe npeacTaBnATb BCE TO, YTO Mbl C MOMOLL LI CBOUX Xe OLI.I,yu.I,EHVIﬁ
TeXHU4YeCKN KOHTAKTHO He BOCnpuHUMarnun, He BOCnpuHUMaeM 1 HMKorga (*)I/I3I/I'-I€CKVI
BOCMNPUATbL HE CMOXeM BCneacTteme orpaHn4YeHHbIX BO3MOXXHOCTEWN HaLLMX MaTepuaribHbIX

MEPHbIX OLLYLLIEHWU;

- KaK Mbl CTPOMM JflOrM4yeckne mogesnu Hawmx 6e3ownboUHbIX CYXXAGHUN, KOTOpbIE B
nocrneacTBrMe HaMu XXe KOCBEHHO U NOATBEPXKAAKTCS, yBEPEHHO M 0G0CHOBaAHHO ONMpasiCb

Ha TO, C 4YeM paHee Mbl BOoOOLle He CTankuBarMCb, He WMENU HUKAKOro
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3KCNepuMeHTanbHOro onbiTa 1, CaMoe rnaBHOE, CaMu Xe€ OCO3HAEM, YTO TaKOBOIO OnbITa
Ham B Gnkanwme ToicaveneTus He o6pecTn BOOOLLE, NOCKOMbKY YaCTb TAaKOBbIX CY>XAEHWUN
WMEHHO BbITUA NoAeN HE MOXET KacaTbCsa HU KouM 06pa3om BoobLle (He UX 3TO YPOBEHD)

TaKoro ypoBHsi ObiTnsa aHeprun BceneHHow;

- Kakum 0b6pa3oM HaM NpefoCTaBNSAETCS TaKOBOW YPOBEHb MO3HAHUS, KHEBO3MOXHbIV ONs
Hallero caMOCTOSITeNIbHOrO WUCCreaoBaTeNbCKOro COCTOSIHUS U AOMYLEHUA MO YPOBHIO

Hallero BO3MOXXHOIo No3HaHuA»,

- MOYEMY MMEHHO B HYXXHbIA COOLITUMHLIA MOMEHT UNN 6e30WNO60YHLIN BPpEeMEHHOM
TaKT KaKoro-TO  KOHKPETHOro  npoucxogdwiero parmeHta w3  BOMNOLAEMOrO
XpoHomnpoLecca  He3aBMCUMOro  MpuUpodHoro  ObiTMs  npepocTaBnsfieTcss  Ham
Heobxogumas, A[ocCTaTo4vHas M Oe3ownbovyHaa  «3Heprus-uHdopmaums,
BOCMPUHMMaEMasi BPEMEHHO CODOpaHHOM CXEMOW M3 HEMPOHOB HAallero mosra, kotopasi B
coctoaHunM obecneunTb npeacTaBneHne obuwien mogenn 4ero-nmbo, ymeeT KaKMM-TO
06pa3oM CBOEBPEMEHHO OTPA3UTbCH B HALUUX OLLYLLEHUNAX, Oa €LE€ N B TAKOM CITOXXHOM,
HO MNOHATHOM Ham obpase (KOHCTPYKTMBHOM Oobpase nnm cueHapHOM B3auMogenCcTBus Ten),
YTO Mbl MOXEM BCE 3TO pearibHO BOCMPMHMMATb B Ka4yecTBe arieMeHToB cBoero Co3HaHus,
T.e. Kak Obl permctpupoBaTb U COXPaHATb, Kak CHOPMMPOBAHHbLIA WH(OPMAaLNOHHbIN

anemMeHT B cebe?

CoBepleHHO o4yeBUAHO, 4YTO 6e3 ocHoB «KoHcTpyktuBHOM Teopunm Bcero» Bcé
BblleyKa3aHHOe NoAbMU OCO3HAHHO ObITb HE MOXET, paBHO KaK U NPOU3OUTU B ABb
yepe3 cBoé BonsoueHue Toxe! M 310 BCE TOXe C yyacTMeMm rpasuTauuu, Kak

Kocmodmanyeckoro npouecca? [a!

TakoBble CcoOpMMpPOBaBLUMECHA 3fIEMEHTbl COCTOAHUA CO3HaHuUS YyXe He MoryT
NPOU3BOJSIbHO pacnagaTtbCH, MOCKOMbKY OHW MoagepXaHbl CO CTOPOHbI  MPOLECCOoB
rpaBUTaALMOHHOIO YNpaBnALLEro xapakrepa CONpOBOXAEHUS, NPOUCXOAdALLME B HaLlem
Mosre, a Takke W TMNpuU COMNPOBOXAEHUM U3BHE CO CTOPOHbI 3emMnn yepes
dyHKUnoHnpoBaHme E€ 06bekToB YNpaBneHms nnm Kakmx-to UHbIX OO bEKTOB, UM paBHbIX
N He MnpoTMBOpeYaLLMxX CBOMM YMNpaBnsawoWuUM BO3genucTsvem apyr apyry. B ocHose
BOMIOLLEHMA BCEX 3TUX MPOLLECCOB MOSMOXeHa nonesas u3nka, B TOM 4ucne u c
npuMmeHeHnem unamyecknx acpekTos Kak y 3epkan H. KosbipeBa, HO He pensaTUBUCTCKOro

YNOXeHUA N €€ popMyIibHbIX UNSH3UI, C NPUPOAON HE CBA3AHHbBIX HX KOMM obpasom!
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TakoBbIX NPOBNEMHbIX BONPOCOB HE CHECTb U Hag, UX peLlleHnem 3anMeTcsa onanka MHOro

YPOBHSA B bnvxaniiem dygywiem. YcBouTtb anga cebss Heobxoanmyto cnegyowyto UCTUHY:

Mbl HEe CMOXEeM paccTaTbCA C KakKOW-HMOyAb NPOLWIOA MbICNLIO WM HalUMm
npowsnbiM yb6exaeHueM Mo KaKoMy-TO BOMPOCY A0 TexX Nop, Noka 3TO Hawe
BHYTpeHHee «WH(OPMaLUOHHOEe COCTOSIHME», SIKO 3fieMEeHT Hallero mno3HaHuA,
«rpaBUTALIMOHHO» COMPOBOXAAETCA U He «MO3BONAET» e pa3pyLaTbCca (MNN YXOanTb

B HeGbITME)!

OTO KacaeTcsl He TONbKO MaTepuanmcToB U UX MaTepuanmcTuyeckoro 6asmca onopbl B X
HbIHELLHEM YPOBHE NO3HaHUS 1 YOexaeHus, HO U Apyrnx Toxe, NOCKONbKY 3TO BCEro NULLb
He3aBucMMasi OT Hac du3mMka nons Hawero Mosra co BCEMM €ro COCTOSAHUSMU W
dyHkumamu! Kak n Bcerga — BCE Okasanocb BeCbMa MPOCTO, M MMEHHO 3Ta MpoCToTa
ynoxuna croxHenwyto «Cuctemy» ¢ €€ MHOrorpaHHbIM1 CNOCOBOHOCTAMM, T.e. caM Halu

Mo3r co Bcemu ero pyHKUMsIMKN 1 cnocobHocTsamu!

Takke Heo6xoAMMO YCBOUTb M MHYK MbICIb: MOXHO NV JONYCTUTb HblHELIHee
NnoKoneHve ngen K TEXHOMOrMYEeCKOMY MOHUMAaHUIO U MPaKTU4ECKOMY OCBOEHMIO
NMpoOLECCOB TaKOBOIO YHWKANbHOIO MPUPOAHOrO rpaBUTALMOHHOIO COMPOBOXAEHUSA MO
obecneyeHnto yHKuMA Hawero Mosra? Jliogu TyT e 06epHYT Takon ypoBEHb MO3HAHUSA U
TaKoBYIO TEXHOSMOMMYECKY0 BO3MOXHOCTb YrMpaBfieHUs npoueccamu rpaBUTaLUOHHOIO
ynpaBnsoLWero ConpoBOXAEHUS AOnsi obpeTeHuss HoBon 6Gonee XECTKOW CnocobHOCTU
HeobpaTumo nopaboliate ApYrMx C Lenblo napasnutnama Hag HUMK UM NpocTo ybusaTtb
BCEX OKpyXatoLmx cebe paBHbIx 6€3 0cobbIX yeunuin 1 3atpar, T.e. NEPENTUN K NPUMEHEHMNIO
OPYXWsi COBEpLUEeHHO MHOro poga. lpu Takmx HOBbIX OBOpeTaeMblX BO3MOXHOCTSIX BCe
npownble saepHble 3apsabl, — 3TO YPOBEHb NPOLUION AeTCKon 3abaBbl C NMCTOHaMU. JTO
He pUTOPUYECKUA BOMNPOC. A Mbl BEPHEMCS B JIOHO HALUMX MPEXHUX «MOBEPXHOCTHbLIX»

CY>XOEHUN.

Mpn NOBEPXHOCTHOM NPEACTaBNEHMN O HUX Mbl KOCHEMCSI TONTbKO BOMPOCOB, CBA3AHHbIX C
passutueMm Mosra ”n ero QyHKUUKW, pasBUTUEM 3INIEMEHTOB WHAMBMAOYaNbHOIO WU
obwectBeHHoro Co3HaHuA n Bonpoca O PasymMeHHOM OpueHTUpOoBaHUM YernoBeka B
npoueccax UMBUIM3aLMOHHOIO pa3sutna 3emnu. M BCE 3TO BeCbMa KOPOTKO, MOO 3TOro
noka B MNPMHUMMNE BMOSIHE AOCTATOMHO C TOYKM 3peHUd obulero MnoHMMaHusa Uanku
paccmaTpmBaeMblx npoueccoB u 6onee rnyObnHHOrO ypoBHA MO3HAHWSA O rpaBuTaLMu B
uenom. B nepByl oyepeab BepHEMCSA K Bonpocam pa3BuTus anemeHToB Co3HaHuSA u

Pa3yMeHHOM opueHTnpoBaHnn UMBUIMN3aLLMOHHOIO pa3BuUTUA, C 4ero Mbl 1 Ha4YMHaJIM CBOU
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CY)XOEHUS, HO YXe C Mo3uuuii (PU3MKM ITOro MpoLecca, He ONnMpasicb Ha 3aMmluenble

npoLusble unocodckme Kateropun o CO3HaHUM 1 pasyme.

Co3HaHue, ¢ No3uLmnn «hU3nKn nonsa» — 3T0 KOCMOMU3NYECKUI NPOLECC, CBA3AHHBIN C
dopMUpoBaHMEM accoUMNPOBAHHbLIX CXEM COeaNHEHNA HeMpOoHOB Mo3ra ans nx Kakoro-To
nocregyoLwero npakTM4eckoro B3aMMOAEWNCTBUS MNpU peanu3aumm onpeaeniéHHbIX ero
PYHKUMA OCO3HAHHOW MbICNIUTENBbHON AEATENBbHOCTU. TakoBOW NPOLIECC BO3MOXEH TOSbKO
npu yrnpasnsoLemM y4acTun npoLeccoB rpaBUTaLMOHHOIO Xxapakrepa, MHULMNPOBAHHLIM B
TOM YUCIE U CO CTOPOHBI YnpaBnaowmx KoMnnekcoB nyTéM reHepaumnm NoTOKOB SHEPrnm-
MHOPMAUUM C KOHKPETHbIMM CBOUMMW MaTtepuasribHbIMKM HOCUTENSMU (MarHUTHbIMK

yacTvuamm).

OT HbIHE Mbl MOXEM CMESIO 3asiBUTb Hay4yHOe NpeanosioXeHne o0 ToM, 4To camo Co3HaHue
MMeeT rpaBUTALUOHHYKO OCHOBY BooOwWe, a ¢opmmpoBaHue ero 351eMEHTOB
obycTpoeHo Ha Ga3uce ¢husnku nonen, KOTOPOW Moka kak Obl M HET OO cux nop, a
BONTOBHN OTHOCUTESNBHO 3TUX Norier o4eHb MHOro! OCTaéTcs YTOUYHUTD, YTO U C NMOMOLLIbIO
4Yero BOMIOLLAETCA TAaKOBOE YrpaBfieHWe rpaBUTALMOHHOIO XapakTtepa, T.e. KTO UK 4YTO
€CTb MPaBUTALUMOHHBIA «ynpaBuTenb U (opmMMpoBaTENb» KakUX-TO 3IEMEHTOB HaLLEero

Co3HaHua?

Mpexae Yyem KOCHYTbCHA BOMNPOCOB, CBA3aHHbIX C (hopMUpoBaHueM anemeHToB Co3HaHus,
Ham noTpebyeTca BeCbMa BaXXHOE Hay4YHOe YTOYHEHME MpU MPOUCTEYEHUN PU3NYECKOro
npouecca, CBA3aHHOro co CnocOBHOCTbIO 06nagaTe HaMKU peybto, T.€. ONpPeaenUTbLCA YTO
Takoe eCTb camMa peub, Kak ¢pusanyeckum npouecc? [log NOHATMEM «peudny» 3a MHOrme
nocriegHue crtonetns cobopHO NpedoCTaBNeHO OYEHb MHOMO PasfnUYHbIX YTBEPXAEHUN,
ybexxaeHun, onpeneneHnn m BCEro pasHoro obLuenpu3HaHHOro npo4vero B obuiectBe
nogen. Ho mbl He Byaem KacaTbCs BCEro 9Toro M 0CTaBuUM B NOKOE NPOLUSble onpeaeneHns
N BeCb 00LWwenpusHaHHbIii U PUNOCOGCKMUIN YPOBEHb MOHMMAaHUS, YTO €CTb peyvb BOOOLLE,

KaK TakoBad.

He crnegyeT orpaHMYeHHO W MPUBBLIYHO MOA  «Pe4Yblo» MOHUMATb TOMbKO TaKoW
OrpaHNYEeHHbIA MPOLECC, KOTOPbIA CBA3aH KaKMM-TO YMPOLLUEHHLIM HeornpeaeneHHbIM
o6pa3om C NpUMeHeHVeM NAbMU U3naraeMbiX UMW U UMUK Ke Kak Obl «BblOyMaHHbIX»
HabOpPHbIX 3BYKOBbIX 0Opa3oB, rOPTAaHHO NMPOM3HOCKUMbIX 3BYKOBbIX (DOPM M NPUEMOB, C
MOMOLLbIO KOTOPbIX Kak Obl aBTOMOTOPHO MepedarnTcs M BOCMNPUHUMAOTCS Kakume-TO
obLLenpuHsATbIE U 06LLEenprU3HaHHbIe MHOPMAaLMOHHbIE MPOCThIE UMW CROXHbIE 06pasbl

BCEW OKpyXawLllen OENCTBUTENbHOCTU O npeameTtax, UX B3auMOAEeNCTBUMA U COBLITURA,
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OTpaXawLWnX WM Kaknmm-to 06pas3oM CBA3aHHbIX C ObITUEM CaMOW OKpyKatoLlen
OENCTBUTENbHOCTU W Nogen B €€ cpege BMecTe CO BCeMU WX OEUCTBUSMU U
B3aMMOAENCTBNAMM, a TaKKe 1 e€ 00LLEenpruHATOe 0gHO3HAYHOE NOHUMaHWE U onnucaHne
4yero-nmbo nNpu CyXOeHUAxX C NOMOLLbIO HE 03BYYMBAEMOW NMOAbMU peun (CyxaeHusix 6es

3BYYHOrO Xapaktepa, T.e. He B CIyX).

Tak unu nHaye, peydb 310 yxxe 0TpaboTaHHbIE U MOHMMaeMbIe NOAbMU TUNOBbLIe 06pa3bl
(dpopMbl) cchopmMupoBaHHBLIX NPOCTLIX UITU CIOXHbLIX 3rieMeHTOB Co3HaHuA nioaen,
npencraBnsieMble 4Yepe3 CXeMbl CcoeauHeHuss HeupoHoB Moara nwogen MNoCTOSIHHOro
xapaktepa. Korga Mbl paccyxgaem «npo cebsi» (He 03ByuMBasi pesynbTaTbl CBOEro
CYyXXO€eHUs1), TO BCE paBHO Morb3yeMcsa obenpuHATorn abbpeBuaTypon TOW Xe CaMou
dopMbl peun, Co BCEMM TEMMU XKEe MNPUEMaMU UM MNOHMMAEMbLIMM Hamu cnocobamm
oTobpaxeHus MHdopmMauumn, TONbKO B «PeXMMe» He 3BYYHOro xapakrepa. [oatomy He
Ba)KHO, «O3BY4YMBAEM» Mbl CBOU CYXXOEHUS UMNN HET, NULLEM, MO MHOMY KaK-TO OToBpaxaem
WM 4YMTaem, HO Mbl pacCyXgaem C MOMOLIbD TOM Xe peudn, Kak obasaTeribHoro
WHCTPYMEHTa «nepefayn» 4Yactu WHopmaumm Yepes [JapoM [JapOBaHHYK Hawm

CNocobHOCTb «pasroBapvBaTth ApPYr C APYroM» UM MHUMbIM cOGeceqHNKOM.

UTtobbl 06nagatb onpeaenéHHbIM «peyvyeBbiM NOTEHLMANOM» UM BCECTOPOHHE Pa3BUTLIM
yHMBepcanbHbIM HAbOPOM «MNOBeAEHUA» PEeYEeBOro npoLuecca nNpy ero 03By4nBaeMom mUnm
He O3BYyYMBaeMOM BapWaHTe MPUMEHEHMUS, HE BaXHO, — KaxAbl MHAMBMA B npouecce
CBOEro MO3HaHWA OOMMKEH HEMMHYyeMO Kak Obl «HapaboTaTb» (copmupoBaTtb, 0bpecTu
yepe3 obyyeHne U TPEHUPOBKKN) ONpeaenEHHOE KONMYECTBO TUMOBLIX CXEM COEOUHEHUS
HenpoHoB Mo3ra, oTBevarLwWmx Yepes ero PyHKUMN 3a pedb Kak TakoByr. Peyb JormkHa
obecneuntb 0ObEKTOBOE MNpeacTaBneHne KOHCTPYKTMBHOW ronorpaduyeckon moaenu
camMoro npegmMeTa pedeBOro onucaHusl, Kak usmyeckoro Tena, obyynTbCs
(HaTpeHupoBaTbCs) MNPeAcTaBnsATb W ONUCbIBaTb  BCSKME  Habnwgaemble  UNu
npeacrasnsemble U3n4eckne npoLeccbl B MUM HACTOSALLEro, NpoLwnoro n dyayuwero no
BCAKOMY B3aUMOAEWCTBMIO 3TOr0 Teria C WHbiMM  Tenamu (HabrniogaembiMn  unu
npeacTaBnsieMbiMn) B MUPE OKpYKatoLero BUanmMoro unu npegcrasngemoro Cyulero. Peyub
AOSMKHa ObiTb cnocobHon nepefaBaTb 3Ty WMHAOPMAUMIO C MOMOLLBK  «PeYeBOro
noteHuMana noBedeHus», [OMKHa obecnedntb MPUHATME WU NOHUMAaHWE ApYrumu
MHOUBMOAMM BCErO PeYbl0 TPAHCNMPYEMOro, a Takke A0SMKkHA obGecneynTb BO3MOXHOCTb
N3NOXNTb BCE YKa3aHHOE B MUCbMEHHOMW Ui n3obpasntenbHON MHPOPMaLMOHHON dhopme

C NMOMOLBbIO NPUHATbIX YCINOBHbLIX pe4eBbIX CMMBOJIOB N UHbIX O6pa3HbIX ob603HayeHnn n
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n306pasnTenbHbIX KOHCTPYKTUBHBLIX NPUEMOB. B nTore gapom gapoBaHHasi Ham pedeBast

CNOCOBHOCTb — €CTb HEMPEMEHHbIN «y4aCTHUK» B hopMmpoBaHMmM anemeHToB Co3HaHMs.

Octanocb yTO4HUTH ewé o6 OAHOM BeCbMa BaXXHOM «y4yacCTHUKE» B (HOPMUMPOBAHUU
anemeHToB Hawero Co3HaHUs!, @ UMEHHO YTO SIBMFEeTCA MaTtepuanbHbIM HOCUTENEM KaKon-
TO PasfnNYHOM NO CYTU U CYLLIHOCTU MaTEepPUN SHEPTUIN, OCYLLECTBIIAIOLLEN NepeMeLLeHne B
Pasfnn4YHbIX CXemax coeguMHEHUs1 HEMpPOHOB Hawero Mosra, nogvépkusasi akTt Toro, 4To
HWKaKoOM YNpPOLLEHHOW LWABNOHHOCTM B 3TUX Mpoueccax He cyllectByeT, M6o TaKOBbIMM
nepemMeLLeHns MM U C MNOMOLLBbID TaKOBbIX NepeMelleHnn nepeaaéTcsa onpeaenéHHbIN
0OBbEM KOHKPETHOM agpecHON MHOPMaLUK, UrpatoLLEN Ype3BbIHaNHO BaXXHOE 3HA4YeHMe B
oOWMX MM YacTHbIX KOCMOMM3NYECKMX Mpoueccax ObITUSA KNeToK Hawen nrnoTw,
COMPOBOXAEHUS UITU UCMONHEHUS KaKUX-TO YNpaBnsaoLWmnx npoueccoB N yHKUNA HaLLero

Mo3sra, ocobeHHO KacatoLmxcs popMnpoBaHns aneMeHToB Hallero Co3HaHusa 1 npoyee.

Ecnu aToro Bonpoca kacaTbCa 04e€Hb NMOBEPXHOCTHO M KOPOTKO, TO HEOBXOANMO BbIpa3nTb
cnepgywouwee: @U3NYECKOM OCHOBOW BCEro CIIOXHEMWLWEro KOMMMeKca YyKasaHHbIX
BOMJIOLLL@EMbIX MPOLECCOB NexuT «duamka nonen»! MaTepuanbHOM OCHOBOW, SKO
HOCUTENEeM MaTepun aHeprumn, hopmupyoLlen Becb BonnowaemMbli 6a3mc uankn Nonen,
ABNSAT COOOK MNEPBUYHbLIA U BTOPUYHbLIA MOTOKU MaTepum MarHUTHbIX 3HEpPrumn
pa3HbIX NapameTpoB, Kak OCHOBa, U HaBeAEHHbLIN MOTOK MaTepPUU IANEKTPUYECKON
3Heprumu, He NpPoOTUBOpPEYALLUMX CODOK M CBOMM MPOSIBIIEHMEM OpYyr APYry BCrneacteue
pasHuLbl B X NapamMeTpax U B UX PU3NYECKON CYyTU, JaXKe NPOUCTEKast N nepecekasiCb no
OOHMM M TEM Xe CXeMaM HEWPOHOB, KakK NepBUYHbIM MaTepuanbHbIM KOHTypam BCeX
KOCMON3NYECKNX NEPBUYHO MHULIMMPYIOLLMX NPOLIECCOB Ans 06pa3oBaHus 1 BOMSOLLEHWS
OrPOMHOrO KosnimyectBa OyHKUMIN KomnnekcHoro Moara Yenoseka, 0COBGEHHO ero rosiloBHON

YacTu.

BTopMyHO npoucTekawwme pasfnyHble  YPOBHU  KOCMOMU3NYECKUX  MNPOLECcCOoB
NOCTOSIHHOrO MW BPEMEHHOro xapakTepa (HaBegEHHble MHOrOypoOBHEBbIE MPOLIECCHI),
HOCSILLME HE MEHEE BaXKHOE 3HAYEHME YNPaBNAOLLErO U UCMOMHUTENBCKOro XxapakTepa (T.e.
HEeKne KOHKPETHO BblpaXeHHble BTOpPUYHble YyHKUMM Mo3ra wnn wux BpeMeHHoe
NnposiBrieHne), — eCTb CyTb chopMupoBaHHbIX Mo3rom ycnoBum xxusHeobecnevyeHms u
XXN3HEeCOMNpPOBOXAEHUSA KIEeTOK NJIOTU, KaK ynpaBnsieMblA MNPOLIeCC KOHTPONA u
CONpPOBOXAEHUA B XXU3HeAEATENIbHOCTM BCEX KJeTOK Hallero opraHuama, ¢ OgHOW
CTOPOHbI N (bopMUPOBaHUSA aneMeHToB CO3HaHUS U 3NIEMEHTOB KOHCTpyKUuMn Pasyma B
ycnoBusix PasymeHHON opueHTaumm LMBUNN3aLmMOHHOro pasBmuTnuS Hawwewn 3emnu, ¢ Apyrom

CTOPOHbI.
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OcobeHHOCTM MoBeAEHUs1 MaTepuarnbHbIX HOCUTENEN B CXeMax COeAMHEHUS HEWPOHOB
Moara, MexxcxemMHoe B3aMMOAencTBne pasfnyHoro ypoBsHS PYHKLUNOHaNbLHOW 3HAYMMOCTH
N NPUYNHHOCTM TaKOro pasHOpPOAHOro nosefeHust (NoTeHuuana) maTepum MarHUTHOW
3HEpPrnmn, — BCE 3TO U NPOUCXOOUT, Kak KOMMJSIeKC KocModu3nyeckmx npoueccoB nopn
ynpasnsowmm BIIMSSHUEM rpaBUTaLMOHHOro xapakrepa. [1py NOoHMMaHUn 1 0CO3HaHUU
PU3MKM ATOro0 NpoLecca BO3HMKAET BO3MOXHOCTb pasragkm HEKOTOporo rryboko paHee
anogaTM4YHOro TaMHCTBa y4acTBYHOLWEro noBeAeHUss CO CTOPOHbI 3anudcdusa m ero

BNUAHUA Ha MHorue cyHkumum B Mo3are Yernoseka (KO «TpeTum rnas»)!

OkasblBaeTcH OH SIBASIETCA OAHUM U3 perynmpyrowmx akTUBHbIX LIeHTPOB ynpaBrieHus
rpaBuTauMoHHbIX cocTossHun Mo3ara YenoBeka. bonee yHkuMOHaneH B HOYHOE BpeMS.
MHTepecHoe «coBnageHne»: UMEHHO B 3TO XXe BPeEMS MPOUCXOANT aKTUBHbLIN NPOLIECC BCEX
«NepeycTaHOBOKY» PasfMyHbIX NporpamMm YMpassioLWEro Xxapakrtepa, OCYLLECTBISEMbIX
nog, ynpasnstoLwmM BIINSHUEM U3BHE (CO CTOPOHbI pa3nuyHbix YK 3emnu n npo4yee), B TOM
ynucne n Yepes TakMe MnporpaMMHbie MPOLECChbl M3MEHEHMS MOTOKOB MaTepuanbHbIX
HOCUTENENn MaTepuin SNEKTPUYECKOM W MarHUTHOW SHEPrun, Kak «noaroToBka» Ans
Oyaywmnx npoueccoB Npuéma «3HEpPrum-uHopmaLmm» MU3BHE MO MNPUYMHE U3MEHEHUN
KaKoro-TO BHELLHEro BUSAKOLWEro Xxapakrepa (B TOM YMCIie U CO CTOPOHbI YNpaBnsowmx
KomnnekcoB 3emnu). [Ing reo- 1 renno-3aBUCUMbIX NIOAEN 3TO 0COBO XKM3HEHHO BaXXHO!
OTO MTOroBO KOPOTKO OTHOCUTESNbHO BOMMOWEHNA YNpPaBnsaloWnX rpaBUTaLUOHHBIX
npoueccoB C y4yactuem Mo3sra kaxgoro uHAMBMOAA N0  (POPMUPOBAHUIO  HaLLero
nHgmemayanbHoro CosHaHus. A 4TO XXe MNpoucxoguT npu npoueccax (opMUpOBaHUS

obuiectBeHHoro Co3HaHua?

Uto kacaetcsa dopMMpoBaHUSA OOLLECTBEHHOro CO3HaHUA, TO 6e3 rpaBMTALMNOHHbIX
NPOLIECCOB COMNPOBOXAEHNA OHO dhopmmpoBaTbcs Boobwe He moxeT! MNpaBoa 06 aTom
Aaxke 1 He JoraabiBanuch He TOMbKO NOSIUTUKK, (UNOCcCodbl U (PU3NKM NPOLLIFIONO TOXe, 3TO
y>X€e He BaXHO, HO MoJSib30BasiMCb 3TUM CMPaBHO ThiCAYENeTUAMMU NPy BOMSOLEHUN CBOETO
ObITNA Yepe3 WUCNONHUTENBCKOE y4vacTue mnden BO BCeX XUTEWCKMX cdepax. Passe
pPensTMBMCTbI NPOLLUSIOro MOrnn npegnonaratb 3707 KOHEYHO e HET, MOCKOSbKY AN HUX U
Yy HUX O Cen Nopbl OTCYTCTBYET Ta camas Hy)XHas «u3nka nosien», ¢ MOMOLLbIO KOTOPOK
OHO (o6wectBeHHoe Co3HaHue) n bopmumpyeTcsa! « Takom HaydHbIM NOCTyNaT MOXeT ObiTb
npeaMeToM CYXOEHWA TONMbKO B cdpepe paHTacTUKM» — TaK 3aaBAT HbIHELIHWe

PENATUBUCTLI U MaTepuanmcThbi!

N3BUHUTE, HO 3TOT Hay4HbIN MOCTYNaT pearbHO YXe Janék OT PaHTacTUKW, NOATBEPXKAEH

NpakTUKON 1 pe3ynbTaTaMy MHOTOKpaTHO NPOBeAEHHbIX 3KCnepuMeHTOoB. MpaBaa TakoBble
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9KCMNEePUMEHTbI HEe BCerga HoCUM NyOGrnYHbIA XapakTep, HO 3TO YXe BOObLLEe He BaXKHO, He
Yy PENATMBUCTOB e UCnpaLlnBaTh TaKOBble paspeLleHns Ha aKCnepuMeHThbl. [locTaTtouHo B
KayecTBe [oKasaTenbCTBa NPUBECTU cCriedylolmne npumepbl, a UMEHHO — pes3ynbTaThbl
NPaKTUYECKNX IKCMEPUMEHTOB, NMPOBOAUMbBIX HAyYHbIMW COTpPyAHWKamu HoBocumbupckon
MHUWNKA wum. akagemuka B.[l. KasHaveeBa, nog pyKOBOACTBOM W aKTMBHOM HayYHOW

no3uumnen HolHeLWHero pykoBoauTena n npeemMHuka — akagemmka Tpodgumona A.B.

AccouumpoBaHHas (konrnervanbHasa) CBsi3b HEMPOHOB MO3ra y COBEPLUEHHO HEU3BECTHbIX
Apyr gpyry ntogen (BOfIOHTEPOB pasHbIX HaUMOHANbHOCTENM U C Pa3HblIX KOHTUHEHTOB
OAHOBPEMEHHO) hopMUpOBanachb Ha HeonpeaerneHHO OrPOMHbIX PAcCTOsIHUSAX (B Tbics4ax
KMNOMETPOB OTCTOSIHUA OT WCTOYMHWKA TpaHCNAuuM 1M apyr OT Apyra), npuHumas 6e3
OWMBOYHO OAHY M Ty Xe TpaHCNupyemylo WHpopmauuio ¢ npumeHeHnem «3epkana
KosblpeBay» (rpacuyeckne 3Haku, TpaHCnMpyemble CroXHble obpasbl UM KoMaHgpbl,
dopmupytome noTtpebHOCTb coBepllaTb Kakume-TO KOMMEKTUBHbIE AENCTBUS WU T.A4.).
B3anmogencreme HEMPOHOB MX MO3ra, Kak oTaesfibHbIX OU3NYECKUX Ter, HE CMOTPS Ha UX
Manbl YpOBEHb MEpHOM MacliTabHocTu, Ge3owmboyHo npmBoAMn K (POpMMPOBaHMIO
HEKOTOPbIX CMOXHbIX WHOUBMAOYANbHbIX WAW KOSnervanbHblX cxeM (0cobeHHO) nop
BNUSIHWEM TPaBUTALMOHHOIO YNPaBnsIOLWEro Xapaktepa BO3OEUCTBUS NPU  3HEpro-
NHOPMAaLMOHHON TPaHCNSAUMK Takoro obpasa unm nHgopmaummn o gencteunun. Npu Takom
B3aMMOOENCTBUN MPOUCXOANST CNOXHEeNWnA npouecc 6e30wnboyHOro coeanHeHus B
onpegenéHHble HaAnBMAyanbHble U acCOUUMPOBAHHbLIE CXEMbl, MO3BOMSAOLWNE KaXKOOMY
y4yacTBylOLLEMY MHANBUAOY OTAENbHO 6e30WMB0YHO BOCIPUHUMATL OOHU U Te e obpasbl
WUAN XXenaHnsa UCNONMHUTENbCKUX OencTtBun. W 310 BCE ToXe rpaButaumsa!l N aons takon
«rpaBuTaLmm» yxe He TpebyeTcs MHTEPHET, NeYyaTHble CpeAcTBa nepeaayun nHopmawmm,
Tene-, paguMoTpaHCsUMOHHblE cpeactBa M npodvee! bonee Toro TakoBas dopma
TpaHcnAuMM no3sondeT 6e3 nckaxkeHnn bopmMmpoBaTb U TpaHCIMPOBaTb MH(opMaLMo B
ronorpacmnyeckon e€ gopmMe, U1 UMEHHO TaKOM CrOXHOCTWU, KOTOPY MO3r Yenoseka
BOCMNpUHMMaeT cpady 6e3 TpaguMuMoHHOM noTpebHOCTM B €€ pacwundpoBke, T.e. Ha

NPAMYI0, B OTNIMYME OT TEKCTOBOW, N30-rpacpmnyeckon B AByXMepHOM dpopmaTte n npoyee!

[paBuUTaUMa 9TO MHOrOYPOBHEBLIN MNPOrpaMMHbLIM  NPOLECC, B KOTOPOM «3Heprus-
WHpopMmauusa» urpaeT pofib  ynpaBnsLWero CcTUMynsaTopa U cogepxartens
MHdopMaLMn 0 KOHeYHOU (hopMe NOCTPOEHUSA Yero-nNMbo B KOHKPeTHbIN KOHCTPYKT
coBeplleHHOU (hopMbl UNKU Mopenen AeNCcTBUU, KOTOPbIM HeObOXxoaMmo obpecTu m
AOOUTLCA C NOMOLWbLIO rPaBUTaLMM U OpraHu3auum B3aMMOAEeNCTBUSA BeLUHbIX Ten

Apyr ¢ Apyrom nop €€ BIIUSAHWEM BO BCEM «MaTepuaribHOM» aAuanasoHe MepHOW
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mMaclwTabGHOCTN OT NpeA-aToMapHOro A0 MraHeTapHOro YPOBHS OTAENBHO B JIOHO KaXKOoW

3Bé3gHon Cucrtemsl.

C nosuumnm ykasaHHOro camo no cebe noHumaHue npoueccoB opMMpoBaHUus
ob6uwectBeHHoro Co3HaHMA npeacTtaBnsaeTca yxe Oonee pas3BEPHYTO M rnydxe, Kak
KOCMOMU3NYECKNA NPOLECC, a HE MPEXHUA (PUITOCOCKUN «OO0MbICEN W XOHIMMPOBaHNE»

PUNOCcoOPCKUMU KaTEroOPUSMN HNU O YEM UCTUHHOM.

O6wwectBeHHoe Co3HaHWe, Kak Hekas nporpaMmma Ans KOSneKTUBHbBIX AeNCTBUA KaKUM-TO
obpa3om O0OOBLEAMHEHHbLIX NOAEN WM UX €OUHCTBO B BOCNpuATMM Habnogaemon
oKpyXaroLen 4erCTBUTESNTbHOCTU, HECOMHEHHO CBA3aHa C He3aBUCUMbIM (POPMUPOBAHNEM
KonnernanbHbIX (COBOPHbIX) CXeEM COeaNHEHNST HEMPOHOB Mo3ra y4acTBYOLLMX MHANBUAOB
BO eJWHOe CXeMHoe uernoe unu opMupoBaHWe Hekoero nogobus mHAMBUAYanbHOro
«3afjaHna Ona OencTBuMr» ONA  KaXOO0ro YyYacTBYIOLErO0 B KAKUX-TO  KOMNEKTUBHbIX
AENCTBUSAX UK coBbITMAX, Npu 3TOM (U3NYECKOe PacCTOsHUE Mexay WHAMBUMAAMW,
TpaHcnaTtopamun nHdpopmauum n 1.4. ocobor ponu He urpatoT (onbiTbl A. TpodummoBa)!
[MprmMeHeHne B onbiTax TPaHCSLMOHHOM TexHoMornu 3epkana H. KosbipeBa, — 3TO YacCTHbIN
cny4amn, HO 6e3yKOpPU3HEHHO AEMOHCTPUPYIOLWMIA A0Ka3aTeNbCTBO Toro ¢pakra, 4to B
KayecTBe 6a3MCHON OCHOBbI ¢hopmMupoBaHuUsa obecTBeHHOro Co3HaHMA NOSOXeH
KOCMO(U3NYeCKuin npouecc rpaBUMTalMOHHOrO BIIMAIOLIEro yrpaBrieHUsl, a He YTo-
nnbo ewwe, Kak 3TO paHee CTPOUIOCb Ha UCKYCCTBEHHO BblOYMAHHOM MOHUMaHUKN Yepes
YNPOLEHHbIE (hrnocodcknue Kateropum u npoyne noBEPXHOCTHbIE HEAOMbICIUA U3-3a
OrpaHMY4EeHHOCTN NMO3HaHUSA. A YTO Xe NPOUCXOANIIO B XXUTEMNCKOW NpakTuUKe 40 NosBMEeHUs
TaKk HasblBaemMon «TexHornormm 3epkan H. KosblpeBa», 06xoamnucb OrpaHuyYeHHoMn
BO3MOXXHOCTbIO cTaTen u3 rasetbl «/ckpa» unm goctatoyHo ObiNo Bcen «be3amepHon

rnybuHbl paboT JIeHnHa» n ero copaTHUKOB?

B npaktuke xu3Hn go v nocne nosasnexHus naen H. KosbipeBa 4YTO-TO AOSMKHO Xe Oblno
UrpaTb TaKOBYK POJSib «TPAHCMSATOPOB» 3HEProMHMOPMAaLMOHHOIO conpoBoOXaeHus? B
nepuog ynpasreHus WHTepBeHTCkoM CucTembl BCA WHGOPMAaLMOHHAA KOppeKuums
NporpaMmMHbIX MPOLECCOB OCYyLWecTBNaAnacbe ¢ npuMmeHeHvem «bonbworo n Manoro»
3epkan YK Kannac -1 n Kannac-2 n ux tpaHcnatopos, nHTepBeHTCcknX YK KaBkas, YK Anbnibl
n YK KanudopHusa n nx tTpaHcnatopos (Matepuan npegoctasrneH B OPY, Tom 1-4). A HblHe
3eMnén noka TOomNbKo eLlé Bocco3garTca ABa UCTUHHBIX eé YK Antam-1 u Antan-2. Kak
KOCMOIM3NYECKNA MPOLIECC MO BOCCO3LAHUID MCTUHHBIX YCMOBUWA LUBUIN3ALMOHHOIO
pas3BuTMs 3eMnnM 3TOro Moka BroOfHEe OOCTAaTOYHO Ans obecnevyeHnst Tekywero ypOBHS

9HEProMHOPMaLMOHHOIO COMPOBOXAEHUS WCTUHHBLIX MNPOLIECCOB YMNpaBreHns npu
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NCNOSTHUTENbCKUX AENCTBUSX NoAen n popmmnpoBaHms nx obwectseHHoro CosHaHusa ons
3TOro, N3MEHEHUs1 NPOLIECCOB MX ObITUA Ha [lepexogHbi nepuod u npoyee. «3epkana»
Ynpasnawowmx Komnnekcos 310 YpesBblHaMHO BaXKHble, HO HE eVHCTBEHHble cpeacTBa
TpaHcnaumm ansa obecneyeHns SHeProMHOOPMaLMOHHOIO CONPOBOXAEHUS BbITUS XKMBOTO

BellecTBa Ha Hallewn nnaHeTe.

B OaHHbIN MOMEHT Mbl He 3ajaémcs Lenblo paccMOTpeHna B AeTandx Bcen Cuctemsbl
3HEpPronHOPMaLMOHHOIO COMPOBOXAEHMS, MOCKOSIbKY 3TOMY HeO6XO04MMO MNOCBATUTL
oTaenbHoe cyxaeHue. Ho xoTs 6bl NOBEPXHOCTHO cnefyeT yka3aTb Ha TO, YTO B TAKOBOM
COMPOBOXAEHMUM MOMUMO «3epKarn» NPUHUMatT y4yacTue U UHble CpeacTBa TPaHCNAUUn 1
COMpPOBOXAEHUSA, 8 UMEHHO: camMa 3Be3/a Halueun 3Bé3gHon Cucrtemsl (CornHue) co Bcemu
€€ CUCTEMHbIMM OOBbEKTaMU reHepauumn U TpaHCASUMUM NOTOKOB «3HEePrun-nHopMmaunm»
(kak yacTM NOTOKOB MaTepum MarHUTHOW aHeprum ¢ ConHua, HO CO crneumuyecKumMm
napameTpamm u OCOBbLIMU CKOPOCTHbIMU XapaKTepUCTUKaMn MOTOKOB MaTepui npu mnx
NpoABMXEHNN K 3emMne), a Tak e 3BE3abl MHbIX 3BE3AHbIX CUCTEM, yHaCTBYIOLINX CBOUM
ynpaBnswoLWUM BIIMSHUEM UMW TPAHCIMPYEMbIX MOTOKOB C UX CNeumdUyYHON «3Hepruemn-
nHpopmaumnen» (Co cBoOMM 0COBEHHLIM KOMMIEKCOM NapameTpoB U PAAOCTHBIM 3BE3AHbLIM
nogMuUruBaHnemM, pagyrowmmMm acTPOHOMOB) Ha 3TOM 3Tane UUBUIN3ALNMOHHOIO pasBUTUS
3emnun co Bcen rpynnon Lmesunusauum Cupmnyc n Bcemn mx 3BE3aHbIMM Cuctemamu, ux
reHepypylwmnmMmm 0obbekTamMnm U BCEBO3MOXHbIMW  CMeumanbHbIMUM - MAaHeTapHbIMU
TpaHcnsaTopamu; 3eMHble peTpaHcnaTopbl YK C€ yactelo pewétkn ATmocdepsl (B
OTAEeNbHbIX 3MM304ax COMPOBOXAEHMS ObITUSA XMBOrO BELLECTBA); NpecHas BoAa, Kak
cambli éMKUIN Ha 3emMre HakonuTemnb U XpaHUTeNb NPUXOOSALLENn Unu 340ecb Ha nnaHeTe
reHepupoBaHHOWN «3Heprum-mHpopmaumm» n 1.4. BOT Kak okasblBaeTCA MUP Ha CKOSbKO
MHOro 6onee MHTepeceH, NMOMUMO NECEH YTPEHHUX CONOBLEB N YANBUTENBbHbLIX UBMEHEHWN

LeH Ha HedpTb 1 XKKX!

Cam KOCMOMM3NYECKMI MPOLECC, CBA3aHHbIA C (POpPMUPOBaAHMEM KoOJJernanbHbIX
CXeM coeAuHeHuss HeuMpoHoB Mo3ra y 3afeNcTBOBaHHbIX B WCMOJTHUTESIbCKUX
npoueccax MHAUBUAOB MO BNUSIOWMM YyrpaBrieHNEM rpaBUTALMOHHOIO Xapakrepa C
NPYMEHEHNEM SHEPreTUYecKkon cyoCTaHLMN «3HEPrm-MHOPMaLUN», Kak MaTepuanbHoro
HOCUTENns camMon MHGOPMauMM O KaKOM-TO MpPOUCTEKaKOLWEM MNpOrpamMMHOM CLEeHapuu
COObITMMHOIO XPOHOMpOoLecca B OKPYXXaloLlen AeNCTBUTENbHOCTW, NPeacTaBleHHON B
AaHHbIN MUT — N eCTb 6a3oBasi ocHoBa hopmMunpoBaHusa obecTBeHHOro Co3HaHuA, Kak
HEKOero >XW3HEeHHO NpPaKTU4YeCKOro COOOPHOro cueHapus C y4yacTUeM KaKOWM-TO

rpynnbi nwogen o MNX COBMECTHbIX AEﬁCTBMHX, OCO3HaBaemMoro B MpPOLUSIOM,
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HacTosiwemM U Oyaywem, M BOCNPUHUMAEMOro SKO BPEMEHHbLIN COObLITUMHDI
eAnHoobpa3 u3 cobopHbIX NOHATUM O ObiTue Cywero Ans 9Toro KonnernaneHoro Ero
BOCMPUATUS B MUT HacTosLero. A BCE BMECTE — 3TO CITOXHbIN KOCMOMN3n4Yecknin npouecc
peanbHOro yxe CBEPLUMBLLErOCA B3aUMOAEWCTBUS BELLHbIX MW NpeAcTaBNAeMblX KO
BELLHbIX Tefl, CBepLIalWerocs B AaHHbIA MUT UKW MPOrpaMMHO 3ansiaHMPOBAHHOIO
BOMMOLLEHUS 4Yero-nmbo M3 cueHapHbIX (parMeHTOB COOLITUMHONO XpoHonpoLecca B
Oyaylwiem, Hocsawero nog cobor Ans CBOEro BOMSOLWEHUS UCTUHHYK OM3MKY MOnen ¢

KOHKPETHbIMU paHee HE N3BECTHbIMU HOCUTETAMMU aHeprvu7|.

MaTepuanbHbIM HOCUTENEM NPOrpamMm rpaBUTaALMOHHOIO B3aUMOAENCTBUS BHYTPU KaXKaom
ranakTMkM Ans Ten KOCHOro BellecTBa BCEW Mepapxvum MepHOW MacluiTabHOCTM OT npea-
aTOMapHOro A0 ranakTU4YeCcKOro YpPOBHS, €CTb «3Heprus — BpeMs». A Hocutenem
nporpaMmm rpaBUTaLMOHHOIO B3aMMOAENCTBUSA A1 TEN XXMBOrO BELLECTBa, eCTb «3Heprus-
BpeMs», Kak Ha ypoBHe B3aMMOAEeMUCTBUSA OT NPOCTENLLUMX, OpraHn3aLunmn 1 ynpasneHus
reTepoTpodHbIX COCTOSIHUI B chepe BbITUA (pnopbl, Tak U «3Heprua-mHpopmauma» Ha
Gonee BbICOKMX YPOBHAX B3aUMOAEWNCTBUSA, YNPaBAEHUS U CaMOOpraHn3aumm, Takoro Kak
obnapgaHne Habopom dyHKkLMI Mo3sra niogen n camo cobopHoe obLLEeCcTBO U3 NOAEN N UX

pa3BuBarOLLinECAH KOHCprKLI,VIVI coumnaribHoro yroxXeHud n COXUTUA.

CTaHOBUTCA MNOHATHBLIM MPUYUHHOCTb U CYTb (POPMMPOBAHUS YMNpPaBNAOLWEro TpUnTuxa
BepluaBLwerocs Bo BcEM: Hagcucrtema; Cucrtema u lNoacmucrema, Ha KOTOPbIA NPUXOANNIOCH
0e3 00bsCHEeHM HeoaHOKpaTHO onupatbca HaMm B Teopunm «OcHoBbl PopmmpoBaHMsa
Yenose4yecTtBa». He 3aBMCMMO OT YPOBHS MEPHOW MacLLTaBHOCTM B NIOHO Bcen BceneHHom
yepe3 BCH cnupanb MepHOM uepapxum B ccepe KOCHOro BelwecTBa MNpoXoauT
ynpasnsioLiee rpaBUTaLMOHHOE BIANAHNE SHEPreTUYECKON CYOCTaHLUMN «3HEPTUS-BPEMSI»
npu opMMpoBaHUM B3aUMOLENCTBUA Ten C npef-aTOMapHOro YpOBHA OO YPOBHS BCeEW
BceneHHon, HO Bonnowaemon ¢ obsi3aTtenbHbIM MHANBUOYANbHBIM «MOYEPKOMY» B KaXKa0W

ranakTmke otaesibHo.

Mpn dopmupoBaHumM ynpaenstoLlero BekTopHoro Tpuntuxa (Hagcuctema, Cuctema wm
Mogcuctema) Oons B3aMMOAEWNCTBUS Ten B cdepe XUBOro BellecTBa YynpasnswoLlee
rpaBUTaLMOHHOE BNUAHWE (OPMUPYETCA MNPU COBMECTHOM YYacCTUM SHEpPreTU4ecKmnx
CyOCTaHUUN «3HEPrUUN-BPEMSA» U «3HEprum-mHdopmaumm». Kak BonnowiaeTcs TakoBoe
B3anmogencrame? 3710 Bonpoc guramkn Mosra n unsnkmn KneTkn, Kak OTAENbHbIX HayYHbIX
HanpasfieHU, 0 YEM HEOAHOKPATHO HaMW YNOMMHANOCh.., HO HblHE 3TO CyXOeHue BCeu

CBOEIO NOMMKON Kak Gbl HE K MECTY, T.€. He LienecoobpasHo.
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K mecTy 6bin0 Obl NONbITaTbCs Bblpa3nTb B OOLWNX OpUEHTMPaX, YTO Takoe «KU3Hb» C
Nno3numin KOCMoOdM3NYECKOro npouecca B3anMoaenCcTBmS Ten B cpepe XMBOro BewecTasa
BO Bcen BceneHHown. Tak BOT Ansi chepbl XKMBOro BelecTBa, «XKn3Hb» ecTb npouecc ero
ObITHA, KO XuBoro Cyuiero, Ha KJIeTOYHOM YPOBHE U YPOBHE NPOCTbIX, CIIOXHbIX U
Mera-CrioXXHbIX COGOPHbIX OPraHU3MOB M3 HUX, KaK COBEPLUEHCTBYHOLWAACA rapMOHUA
MEXKNeTOYHOro B3aumMoAencTBMA noa ynpaBnfalowWwmMmM BIIMSAHUEM FrpaBUTALMOHHOIO
Xapaktepa CO CTOPOHbl «3HEpruu-uHcopmaumm» U «IHEpPruu-BpemMs», Kak

3HepreTM4ecKux cybctaHuum.

Mo cTeneHn opraHU3yoLLEro COBEPLUEHCTBA BCSA mepapxma «KnsHum» XuBOro BeLlecTsa
npegycmaTpuBaeT TpW YPOBHSA: OAHOKNETOYHAA; MHOrokneTodHass 6e3 mMo3roson ¢opmbl
BNUAIOLLEro ynpaBrieHUsl; U MHOMOKeTOYHas C MO3roBoM (OOPMOW perynupyroLlero
yrnpaBneHnss U KOHTPONS COCTOSAHWM BbiTusA. ocneaHnn ypoBeHb NpeactaBfieH OBYyMS
nyTaAMMU  OPUEHTUPOBaAHUA:  PasyMeHHOro  opueHTupoBaHma U1 HepasymMeHHoro
opuveHTMpoBaHusa. Kaxgbli ypoBeHb yKa3aHHOW uMepapxumM B CBOK  ouvepedb
npegycmaTpmBaeT NogYPOBHU MEPHOW MaclTabHOCTW, HO TaKkoBble AeTanv B AaHHbIN

MOMEHT cy>|<,u,eHvu7| OnA Hac He YMECTHbI.

NoaBoas HEKMW NMPOMEXYTOYHbIA UTOr UCCNefOBaHUA MPEeAsIoKEeHHOro 3fieMeHTa
KOHCTPYKTUBHOIO LUBUIN3AaLUOHHOINO COBEPLUEHCTBOBaHUA (JogeKasgparnbHyto
chepy M ero KOHCTPYKTUBHBIN MNPOU3BOAHbLIA BHYTPEHHWW W BHELUHWA 3MeMeHT Tuna
Mynbcap), kak 3Tana W KaKk CMOXHOrO W BecCbMa (PYHKUMOHANBbHO 3HA4YMMOro
KOHCTPYKTUBHOIO CUCTEMHOIO 3rieMeHTa COBepLUeHHbIX opM BelwHoro Cyulero
BceneHHon, HaMm npeacTaBnsieTcs, YTO Mbl BrepBble BblABUraemM LUenbli psg HayYHbIX
YyTBEPXKAEHUN, TPEDBYIOLWMX N NO3BONSAIOLMNX B KOPHE M3MEHUTL CTEMEHb COBEPLLEHCTBA U
YPOBHS HbIHELLHErO NO3HAaHUS U camoe rfiaBHoe, caMy CUCTEMY B3rfsiA0B COBPEMEHHOM He
PEnsaTMBUCTCKON OU3NMKM B MEPBYHD O4vYepenb Ha rpaBUTauMIO, KakK TakoBYyl, eé
KOCMOMU3NYECKYIO YNPaBsoWy CyTb U 3HAYMMYyK (OYHKLMOHASTbHYK CYLLHOCTb €é
nposierneHnsa n sonnoweHna B KoHcTpykTe obwero MuposgaHusa. BnepBble MMEHHO 3TO B
YCMOBMSIX HAy4YHOro 3acTosl Kak pa3 M eCTb OYeHb BaXKHbI M HeoBXOoAMMbIM Liar, Kak
cBOeObOpasHbIN 3HAYMMbIN TOMYOK ASI9 MHULMaUMW OanbHeunwWwero npoaBMXEHNS Haykn B

Oyaywee. Ha ocHOBaHWM Yero Mbl NPULLINK K 3TOMY BbiBOAY? [1en0 BOT B YEM.

Hamu npeanoxeHo npexHee YynpoweéHHoe U (PYHKUMOHANbHO  YLIEMIIEHHOEe
npeacTaBrieHne o rpaBuUTaLMmK, BOCMPUHMMAEMOE paHee KO NPOCToe B3auMOOeNCTBME U
NpUTSHKEHWe Ten Opyr OPYroM, BeKaMu He 3aBUCMMO OT Hac CUAEBLUMM 3acTOMHO B

CosHaHuM nwogen, He obpawas BHMMaHME Ha MEepHyl MaclTabHOCTb TaKOBOro
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B3aMMOOENCTBMS C BpeMéH ewé HbloToHa, W3MEeHUTb Ha rpaBuTauUuio, Kak
BonnoLwaeMbIin npouecc KOCMoM13M4YeCKoro ypoBHA COBEepLUEHHO UHOIo Mo CBOEeNn
(pYHKUMOHANbLHON rnNyouHe 3Ha4eHUst U UCTUHHOW CYTU CaMoOro MpPoOMUCTeYeHuUA,
BOCMNPUATUA ero Kak npouecca B ccpepe yactu ynpasneHus 6bituem Becesa Cyuwiero B
BENMNKOOOBATHON Mepapxvm BCEMEPHOW 3HAYUMMOCTUM OT NpedesibHO  MUHUMMAanbHO

BO3MOXHOIro npea-atomapHoro 0o BeceneHckoro mera MacwTaba.

To ecTb B peanbHOM NPUPOAHOM €CTEeCTBE Mbl YXXe UMeeM [ero C rpaBuTaumen He B TOM
NPEeXHEeM YNpoLLEHHOM €€ BOCNPUATUM, KO NPUBLIYHOE ANSA BCEX «MPUTSKEHME» U BCETO
TOro, YTO C 3TUM paHee aBTOMOTOPHO CBA3bIBAsIO HaLle CO3HAHWE U NPeACTaBiEHNE O HEM,
a KaK O CITOXXHOM KOCMO(M3MYEeCKOM YrpaBrsemMoM npouecce, BOMNMOLWaKLwemM NMEHHO
ynpasnsawowmne yHkunmn n uenu ooitna Beea Cywero B paMmkax KOMMSEKCHOrO TBOPEHUS
camoro MuposgaHusa Yyepe3 B3auMoaenCcTBME Ha YPOBHE MaTepun 3N1IeKTPUYECKOM U
MarHMTHOM 3HEepPrun, T.e. NPoLiecce C y4acTUeM MMEHHO TeX NOKa HbIHE HEBEAOMbIX HayKe
COCTOSIHMM 3QHEPruin, KoOTopble BMecTe o00nagalT KOMMEKCoM  (PYHKLMOHANbHOro
yNpaBnsawoLWero U npexane BCEro KOHCTPYKTUBHOIO OPWUEHTUPOBAHUA B cdepe ObiTus,
npeacraBnsolWem peanbHble o0b6pasbl BeWHOW (MHEPUMOHHOW, MaTtepuanbHOn) WU

HeBeLLHoM YacTn CyLlero Yepes ero coBepLUeHHble OPMbl M KOHCTPYKLIMMK.

B npouecce Hawero cyxgeHuss Mbl MNPeanoXunun no WHOMY PacCMOTPETb HayYHYHO
npobnemMy He FOXHOr0 MMWUCTUYECKOro WU Perirmo3Ho-anoaTnyHoro, a peanbHoro
obpasoBaHna BellecTBa BO BceneHHom (M HakoHel-TO ©e3 CekyHOOMEpPOB B pyKax Yy
NpuayMaHHOro «CTOPOHHEro Habnwgatensa», kak eweé ogHoro anv3ona HeobOCHOBaHHON
BblAYMKWN KaKUX-TO CekyHA nocrne «BceneHckoro BapbiBa»), a S5KO MCTUMHHOrO npoecca
NPUPOOHOro yrpaBnseMoro ectecTeBa B paMkax NpoCTpaHCTBa pearibHOro fioHo BeceneHHon
N CNOXHOW reomMeTpum MOAENbHOro npeacTaBfieHns NpoCcTpaHCcTBa-BpeMs (HaynHasa C
ranakTMyeckoro ypoOBHS MEpPHOM MaclwTabHOCTU [0 aTOMapHOro YPOBHHA) W FIOHO-
NpoCTpaHCTBA MeHee aTOMapHOro YPOBHA MEPHOW MaclwTabHOCTM TOM Xe CcamMon

BceneHHon.

TakoBoe npupoaHoe ecTeCTBO AOJMKHO UCXOAUTb TONIbKO U3 UCTUHHOM CYTU ObITUA
3HepreTuyeckux cybctaHumm Bcesa Cyuwero. Mbl oTBepraem Bcsikme npeabigylive
CYyObeKTMBHbIE He Hay4Hble «Aoragkum» o fIKO Obl KakOM-TO «B3pbiBHOM Hauane
Havyan» dhopmupoBaHusa BceneHHon n HeonpeaenéHHOM (HOCALEM Kak Obl CryYanHbIn
Xapaktep) BeWHOM HanonHeHun EEé «macwtabHO pasmbITOro uU HeonpeaenéHHOro»
npocTpaHcTBa NoHO. Mbl npegnaraem TBEpAoe BepOBaHWE B OpraHM30BaHHOM pearibHO

NPUPOLAHOM KOCMOMU3MYECKOM MpoLiecce, NpMBoasLEM K (U3NYeCKoMy NopsiaKy B cpeae

221



Makos B.B. «KoHcTpykTBHasa Teopusa Becero». Ouepk «BoccosnaHue PasymeHHon opueHTalmm B
npoleccax LMBUNN3aLNOHHOrO COBEPLLIEHCTBOBAHUSA 3EMMNnNy.

BceneHckoro noHo ectectsa, T.e. K KOCMOCY 1 BCTPOEHHOM B €ro fIOHO KOHCTPYKTUBHbIX
COCTOSIHUA MHOMMX WHBapUaHTOB NMPOCTPaHCTBa-BpPeMsl Ha rarnakTuyecKux YpPOBHSIX
(Ana kKaxponm ranakTUKM UM MeX-ranaktmyeckoro ¢opmupoBaHusi) C NpoOrpammHoO
3aaHHbIMU (PU3NYECKMMU CBOMCTBAMMU N XapaKTepucTMKaMn BellecTBa U Ten U3 Hero C
yrnpasnsemMbiM roBefeHneM (MoTeHuManoM), Kak KOCMOMU3MYECKMM MPOLECCOM He
Crny4YamHOro xapakTepa BOMMOLWEHUS, U UX COOTBETCTBYIOLLUMM B3aUMOAEWNCTBUEM, HEe
nMerLweM Kakonm-nmbo HaurpaHHO BblOYMAHHOW Yrpo3bl CBOEr0 YHUYTOXEHUS 4epes
npuayMaHHoe NoabMn paspbiBHOE «paclumpeHune» (OHO xe pa3beraHne BceneHHon). He
CYLLLECTBYET HUKAKOro Tparm4yeckoro yHUUYTOXeHNa o6bekToB N cybbekToB Bo BceneHHom
Crny4yavHOro xapaktepa, a oTpaboTtaHa wm ccopmupoBaHa Cuctema yTUNN3aLNOHHOIO
KOHCTPYKTUBHOIO pasbopa yHKLMOHANbHO OTpaboTaHHbIX Ten N (OpMUPOBAHUN N3 HUX,
obpeTwmnx usnyeckoe COCTOAHME CMEPLUHOCTU B YCMOBUAX HeuenecoobpasHoCTu
MOMOJSIHEHUST WX HECHWXKaAEMOro YpPOBHSA MfIOTHOCTU 3HEPrun-BpemMs u  3Hepruu-

nHopmauum!

C Hawen cTopoHbl Tak e npeanoxeHo obpatnTe BHUMaHME M Ha TO, YTO BaXXHYH POSlb B
npoueccax obpas3oBaHMs CaMOro BelecTBa Kak TaKOBOro, BOMJOLEHa BO3MOXHOCTb
npugaHs emy (Bellecty) HeobxoauMbiX CUCTEMHBIX KOHCTPYKTUBHbBIX COBEPLUEHHbIX
doopM, XapaKTepHbIX MO CYyTU CBOEro yCTpoeHusa A5 Bcen BceneHHoW v NpurogHbiX no
CYLLHOCTW ON1s1 BCEX YPOBHEN €€ MepHOM MaclwTabHoCTH, NnpuaaHnsa pmsnyecknx CBOMCTB,
He Kak HeKon OOpPEeTEHHOWM CRy4YyanHOCTW, a Yepe3 KOHKPETHbIN ynpaBnseMbli npoLuecc
rpaButaumm (pagu obpeteHus LeneBoro B3auMOAENCTBUS) N yYAEpXaHUA X C NOMOLLbIO
3TOro Xe ynpasnsawLLero npowuecca B 3afaHHOM OTHOCUTESIbHO CTabunbHOM COCTOSHUM B
UCTUHHOM MEPHOM FOHO BceneHHOW unu npocTpaHCTBE-BPEMS KaXKAOW ranakTuku u no
AJNIEHHOCTN B paMKax HeKoero onpeferiéHHOro BpeMeHu, Takke HOCSLLEro ynpasnsieMbln

Xapakrep.

YnpoweEHHoe npexHee npeactaBrieHne O CriydarHoOM xapakTepe (POPMUPOBaHUSA TaKuX
KOMMNMEKCHbIX (PU3MYECKMX W XUMMYECKMX CBOWCTB BeLleCcTBa C HalleW CTOPOHbI
npeanoXeHo W3MEeHUTb Ha MOHUMaHWe YKa3aHHOro, Kak KocModusnyeckoro
ynpaBnsieMoro rpaBUTaLMOHHOroO npouecca, BOMJSOWAEMOro Ans KOHKPEeTHOro
KOHCTPYKTUBHO-(pYHKLIMOHANLHOIO  OPUEHTUPOBaHUSA BCero pa3HooOpa3us
MHBapMaHTHOCTU BeLwecTBa (BO BCEM pa3HOOOpa3nm ero XuMm4ecknx u puanyecknx
NPUPOAHbLIX CBOMCTB), KaK B JIOHO NPOCTpaHCTBe obLlen rapmoHnn Bcen BeceneHHowm,
TaKk M B KaXAoOM 4YaCTHOM criy4yae MNpoOCTpaHCTBa-BpeMsi Ha YpPOBHEe MepHOM

MacwTabHOCTM B npepenax kKaxaoro eé ranakrunyeckoro Cy6bekra (O6bekra) B
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YaCTHOCTU, CBSI3AaHHOMO C TpebyembiM KONMYecTBOM BelwlectBa (MO CyMMapHOM
XapakTepucTmke ero mamMyeckor Macchbl) M Ka4eCTBOM €ero noBedeHus (noTeHumane, c
Y4YETOM CyMMapHON MaccCbl ero nosns), BooOLe UCKNoYaoWMM CnyYarHbIi XapakTep, T.€.
obpeTeHnsa BeLeCcTBOM BCEX BO3MOXHbIX (PU3NYECKUX N XUMUYECKMX MEPHBIX BESTNYUH,
HbIHE HaM M3BECTHbIX (KaK pas3nmnyeHHbIX MO CBONCTBAM XMMUYECKNX NIEMEHTOB) NN BHOBb
oBHapyXnBaemMbIx Yepes MEeHSLNNCS ynpaBnaeMblii rpaBUTaLMOHHbIA NpoLEecc cpasy BO
BCen BceneHHom unum e B OTAENbHbIX €€ KOHCTPYKTUBHBIX MHBAPMAHTHBIX KOMMOHEHTaX Ha
YPOBHE ranaktuyecknx cybbektoB. He Bce Xxumumyeckue anemMeHTbl OAMHAKOBbI Ha BCEX
nnaHetax, HO cBouMm nogobuem HanomuHalT obwme obbeauHsaWwmMe 4YepThbl
YHKUMOHANBHO-NPUKNAOQHOTO  XapakTepa, MOCKOMbKY —«OTrneyaTok» pasnuyeHun B

napamMmeTpax SHeprum-BpeMsi Ans Kaxaow ranaktuku gaét o cebe 3HaThb.

CnepyeT 0cob0 NogyepkHyTb ewé OAHY HEONPOBEPXUMYIO HOBU3HY B HALLUMX CY>XOAEHUAX
Ha YPOBHE HOBbIX Hay4YHbIX YTBEPXAEHUN, 3aKHOYaLYyOCS UMEHHO B TOM, YTO BCE yXe
M3BECTHOE U NOKa elWé He N3BeCTHOe pa3Hoobpa3ne XMMUYECKUX INIEMEHTOB (M He
TONnbKo Ha 3emne, HO U BO Bcenl BceneHHON), — 3TO eCTb NPOAYKT pa3BUBaloLLErocs
npouecca rpaBMTaLMOHHOrO ynpaBneHUA B3auMOOEeACTBUEM Tes&l Ha aTOMapHOM
YPOBHE MEepHOW MacluTabHOCTU B ueneBou cpepe Mx (aToMoOB) NoBeAeHUA NpwU
BOMMOLLEHMM MpoLeccoB (OPMUPOBaHUA OyaylnMxX 3HEepreTUMYecknx mnoTeHumnanosB
(npoueccoB coboOpHOro NoBeeHNS BeLLeCTBa) UX KOHCTPYKTUBHOIO COBEPLLUEHCTBOBAHUSA B
b6onee macwTabHble KOHCTPYKTbl BewecTBa Npu nepexone Ha MOMEKYNAPHbIA BELUHbIV
YPOBEHb M1 NocreayoLero BonnoLweHns Ha 6onee macwtabHbli NnaH GU3nyeckmx Ten Ha

YPOBHEe nriaHeT (3B€34) 1 Bonee BbICOKMX YPOBHEN MEPHON MacLUTabHOCTW.

B aToM cBA3M BO BCEM NPMPOOHOM €CTECTBE CryYanHOCTEN TOSbKO MO 3TON MPUYMHE YXKe
He MOorno ObITb U, kKak Mbl Habngaem, He CobINOCh NPOABNEHNE KaKON-NMBOo Criy4amHOCTH
Boobwwe. MnHnmanbHO Hegennumasi NPoCTOTa BO BCEM HAC OKpYXXKatoLeM MUpe nermia Takmm
obpa3om B kayectBe 06a30BOW OCHOBbI BCEr0 BELLUHOrO TENECHOro opmMMpoBaHUS U
KonoccanbHOro pasHoobpasusi SBneHnn m obpsikeHu Ten U3 BCero He criy4amHoro
pa3Hoob6pa3ua BewectBa! borata nu daHTasMs y NpUMPOAHOro €eCcTecTBa Ha «He

cnyyanHoe pasHoobpasne» Unm HeT?

N pa v Het! Kak 6bl HM Obina 4yygoTBOpeHHa CBOel dhaHTasven npupopa CrOXHOro
ecTecTBa B NOOOM UX ranaktuk, a NnpupoaHasi NpocToTa ofgHa u Ta Xe, Be3ae U BO BCEM —
KOHCTPYKTUBHOE eamHoobpa3Hoe nogobue Bo Bcen BeceneHHoM, KOTOpOE Mbl pacCMOTpenu
B CyXaeHusax o6 atanax uMBMNAM3aLMOHHOIO coBepLueHcTBoBaHUSA opmbl! M aTo camas

rpaHaMo3Hasa YCTOMYMBOCTb OT Kakmx-nnbo cnyydanHocTen! IMeHHO Tak 1 BONSIOTUICS B 5IBb
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NepBbIN KMOYMK NO3HAHWUS TalH UCTUHbI, OObABNEHHbIN eweé myapeuom Jlao Lisu: «Bcé
Cyuwee siBNeHO 13 ObITUA. A ObiTUe U3 HeObITUA!». OKaa Manasi, HO BeCbMa 3Ha4Ynmasi

MYApPOCTb.

C Hawen CTopoHbl BNepBble cAenaHo eLlé OAHO Ype3Bbl4aMHO Ba)XHOE HOBOE Hay4yHoe
yTBEPXKOEHNE O TOM, YTO cCaM YNpaBfAKLWMA FpPpaBMTaUMOHHbLIX Npouecc umeet
AOMNOJIHUTENIbHOE U OYeHb BaXHoe obsA3aTenbHoe (PyHKUMOHaNbHOe coy4yacTue B
¢opmupoBaHuu ycrnosum ynpaBnsiemoro XXU3HEeConpoBOXAEHUSA ans
XU3HecoaepXawmx  nrnaHeT, o0cob6eHHO Pa3yMeHHOro LMBUIN3ALMOHHOIO
OPUEHTUPOBAaHUA B CBOEM Pa3BUTUMU, KaK CaMbiX CNOXKHbIX N 3HAa4YMMbIX Ana BceneHHom
BELLHbIX OOBEKTOB N HE TONMbKO Ha ranakTU4ecKnx YpOBHAX MEPHOM MacluiTabHoOCTH, T.e.
yyactss B ynpaBnswowmMx, COonpoBoOXaawwmx u obecnevvBalowmnx npoleccax
OMonornyeckon U NUHOM OEATENIbHOCTU KMBbIX KMETOK, BOMMOLWAKLWNX cBoe ObiTne no
0COObIM MNaHam UMBUIIM3ALMOHHOIO COBEpPLLUEHCTBOBAHUSA Bcen BceneHHom m MHoroe

apyroe, cBA3aHHOE C 3TUM.

Ha ranaktudeckom ypoBHe MepHOW MacwTabHocTm un 6onee, — PasymeHHoe
OpPUEeHTUPOBaHME UMBUMN3ALMOHHOIO pasBUTUSA €CTb caMo Mo cebe ABneHue YHUKarnbHO
pegyanee, a nNo 3TON MNpUYMHE OCODO XpaHMMOE W CconpoBoOXaaemoe BceBbIlHUM
Ynpasnawowmm coctoaHnem BceneHHon. B 6Gnwkanwem 6yayuwem nogn HayHyT B 9TOM
ybexpaTtbca. Ho ang Havyana BCce UMW TBOPEHHbIE XyAble NMOMbICHbI, MPOSBASEeMble UMY
NpoTMB NpuUpoabl N eé ectecTBa, HEOHXOAMMO OTBEPrHYTb U3 BCEX HanpaBneHun cagepobl

CBOEro Nopo4Horo 6uiTns!

A cerogHsa noka UMeHHO XOTsi Obl MO 3TOW MpPUYMHE CrieayeT He TONbKO cyYuTaTb, a ObiTb
YBEPEHHbIM B Hay4yHOM YTBEPXAEHMM O TOM, 4yTO cam Pa3ym nnaHet (ans nnaHeTr
UMBUNU3ALUOHHOIO pPa3BUTUA pPa3yMEHHOro OpPUEHTUPOBaHUSI) BCEM CBOUM
cyuwiecTBOBaHMEM HanpsiMyk CBfi3aH C OCOObIM KOCMOMU3MYECKMM NPOLIeCCOM —
COCTOSIHMEM YynpaBnAwOWero rpaBMTAaLUMOHHOIO npouecca, OCOOEHHO npwm
B3aMMOAENCTBMM TeJ&l Ha npeA-aTOMapHOM UM aTOMapHOM YpOBHE MepHOM
MacwTabHOCTU XMBOIro BelwecTBa, T.e. NPU BCEX TeX CrnyvyasiX BeWHOro COCTOAHUA
3Heprum, NpuU KOTopbiX B KOHCTPYKTUBHOM B3auMOOENCTBUU Tern NOTpeOGHOCTL B
pasyMeHHOM OpPMEHTUPOBAHMUM YXXe BO3HUKaeT Aaxe U [O OOpSsXKEeHUs XUBOro
BewecTBa B ero maTepuanbHoe obnuune, a kKomnnekc dyHkumin Mosra eweé He
chopmmpoBaH (He cobpaH BO eanHbIM KoMMneke ynpasnenns). K npumepy, opmmuposaHme
6e30wnboYHbIX cXemM coeanHeHus HenpoHoB Mo3sra (gaxe 1 Ha ypoBHE He OYeHb YMHbIX,

HO npueaWwmnx Kak Obl Ha yNpaBnsoOWMIA YPOBEHb 3a CYET MMW Xe OpraHM30BaHHOM
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BbIBOPHOCTH), 4@ U BO MHOMMX UHbIX YaCTHbIX cnyyasx (B cdepe 6biTna onopbl K npumepy,
HO yxe 6e3 BbIOOpPOB, a N0 «MNPUPOOHOMY» AUKTYEMOMY €CTECTBY), KOTOPbIE HbIHELLUHUM

YPOBHEM CBOETrO MOo3HaHWsi Hayka noka eLwé obbsACHeHUs aTb He MoXeT!

MpoBoas HbIHELIHWE ry0boKMe UccrneaoBaHna No cambiM akTyarnbHbIM (YKa3aHHbIM BbILLE)
HOBbIM Hay4YHbIM HanpaBreHnaM, PopMMpys 1 BblaBUrad HoBYH « KOHCTPYKTMBHYIO Teoputo
Bcero», Ham MOXeT nokasaTbCs, YTO Mbl y>Ke NO3HasM BCE UMK NOYTU BCE, MO KpanHen mepe
XoTs Obl MMEHHO Takoe, 4TO no3BoNuIo 6bl HamM kak Obl y)xe HayMHaTb peanibHO
Ooco3HaBaTb W MNo3HaBaTb O BceneHHOM Ty OCHOBHYK YacTb WUCTUHbI, KOTOpas
CBA3bIBaeT Hac Aaxe C OCO3HaHMEM rfNaBHbIX €€ HU ANA KOro paHee HepocsAraeMbim
TauHCTB, @ UMEHHO — KOCHYTbCSl U NO3HaTb UCTUHHYK CyTb camoro BekTopa Lienu
Ooyaywmx SIBIeHMW, OEeUCTBMU U coObiTMW LIMBMNU3auMOHHOro pa3BUTUS BCEW
BceneHHon, BonnoweHusa ooGwero xpoHonpouecca 6bitua Eé Bcesa Cyuwero u
ocobeHHO 6a3oBbIX MmeToponorun opmmpoBaHns PasyMeHHOro opMeHTUpPOBaHUA
ObiTnA Bcero Eé TenecHo-BewHOro cobopa, kak camoun rnaBHou TamHbl BceneHHowm,

1.e. MMporpamm n TanH YnpaBnexus Ero camoto.

Ho KTO Mbl, HEKasi BpemeHHasi NposiBMBLIas cebsa «cnyyanHoOCTb» gaxe He Bo BceneHHon,
a B ranaktuke «Mneynbii lMyTb» n B cepe npoueccoB EE ynpaBneHns? O6 aTom
HauBbiclwem KoHuenTyanbHOM ypOBHE YMNpaBreHUd W Takoro HblHe CryYMBLUErocs
KOHTakTa ¢ HumM, a TouHee Ha ypoBHe «BceBbIlHEro ynpaBneHus» B cpeae nogen sooblue
HUKOr4a 3a BCE WX MpedlecTByoLlee CyLWeCcTBOBaHME U pevn He MOrfo BECTUCb U He
BENOCb, MOCKOMbKY Ans nogen 310 BCE atakoe «KoHuenTyanbHoe ObiTve» cnepyet
COOTHECTM Ha anodaTUYHbIN ONA HUX HauBbICLUMA YpOBeHb «Hagcuctembl» u nNo 3Ton

npUYrHe Kak 6bl gocsaraemo 6bITb HE MOXeET anpuopu!

Ham HakopoTKO AapoBaHO KOCHYTbCA BCEro 3TOro U O4YeBUAHO He ClyYauHbIM
obpa3omM, Tak MONyCTUIIO BOJMEK criy4as B Lenu npoucxoasero coObITUMHOIro
XpOHoMnpouecca, CBA3aHHONO C BOCCO34aHMEM WCTUHHbLIX COCTOAHUMA U YPOBHSA
LMBUNM3ALUOHHOIO pa3BUTUA camMoW 3eMnu U COOTBETCTBYHLIEro 3TOMy TemMny

M3MeHeHUn obpeTaeMoro HbiHeLWHEero No3HaHuA.

Bcé meno B TOM, 4YTO NOASIM HblHE O03BOSMIEHO NUGO NPUHLMMAMANBHO U3MEHUTb CBOW
HblHEWHUA NyTb LiMBMNM3aumMoOHHOro pa3BUTUA C paspyLUMTENbBHOrO Ha WHoW Gonee
uenecoobpasHbii, NTM60 OHM OyAyT NMMKBMANPOBAHbI KO NapasUuTUPYOLWUIA aTaBU3M,
C nocneayroLen nx 3ameHom MHbIMK rpynnamMmn M3 YenoBek ¢ Goree BbICOKMM YPOBHEM

OKTaBbl MX MO3ra W YpPOBHEM MO3HaHUS 4Yepe3 onpenenéHHbIn nepunod CoObITUNHOIO
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BpemeHn (He 6onee 150-200 neT)! MNoaToMy BO3HMKNA TakoBasi COObITUNHAA CPOYHOCTb U
HeobxoaMMOCTb B OOpeTeHMM YPOBHAA MO3HAHMA HECKOSIbKO Bbille, YeM HbIHe
TpebyeTcss M NO 9TOM MpuUYMHE nNpefocTaBfieHa BO3MOXHOCTb ONpeaennTbcs B
uenecoobpasHOCTM Mnoucka nepexofda Ha 3TOT MHOM NyTb cBoero LinBmnusaumoHHoro

pa3BuTUA Ha b6asnce PasyMeHHOro opMeHTUpPOBaHuS.

[a, BCé 3TO 4ype3Bbl4aWHO BEeNM4YaBO, FPAHAMO3HO M HEOXWAAHHO BNepBble AnA
COBpPEMEHHbIX Jaen, TeMm ©Oonee B YCNOBUMAX W BOMPEKM MNOKa eweé
rnaBeHCTBYIOLWEro 3aCTOMHOro npeobrnagaroLwero MNOSIOKEHUA pPensTUBUCTCKOMU
on3nkn n M HaBA3bIBaeMbIX CyObEKTUBHbIX METOA0JI0NMNA, BaXXHbIX U UHTEPECHbIX
TONIbKO CaMUM MUX aBTOpaM, B OOSIbLUMHCTBE HbIHELWHNX chep HayYHOro No3HaHus o
caMmOM MUCTMHHOM Mwupo3gaHum u ero MoAenbHOM YCTPOMCTBE MpPOLECcCOB

ynpaBrieHnsa nm.

Ho goctaToyvHO N TONbKO 3TOro, Aa)e UCXOAs U3 NOJTOXKEHNSA 3HAYMMOCTW MO OBITAAEHNIO
HOBbIM YPOBHEM MO3HaHUA KOHCTpyKTMBHOrO obycTtponctea MuposgaHusa n ero 6uitns B
HEM 3TOro camoro BeLHoro 1 HeselHoro Bees Cylero? Ha Bce v BONPOCh! Mbl COCOOHbI
N TOTOBbl OCO3HAHHO OTBeYyaTb C nomoubl «KoHCTpykTMBHOM Teopun Bcero» Ha
HblHELLHEM YPOBHE €€ MnpeacTaBfieHUs, BCECTOPOHHE M OHa OCBETMNa 3Ty CaMyl He
TONbKO KOHCTPYKTUBHYIO, HO U LIMBUITM3ALMOHHYO UCTUHY, @ YaCTbH CBOEID KOCHYNAch Aaxe
n Bektopa LUenn 6biTns BceneHHOM n 3nemeHTOB eé Oyayuwero XxpoHonpouecca

LIMB1Nn3aumoHHoOro coBepLUeHCTBOBaHUA?

MpMHUMNManNbHO MOXHO OblTb YBEPEHHbLIM MOKa TOSIbKO B TOM, YTO 6a3vMcHas 4acTb €€,
obecneunBawwan hopMmmpoBaHMe 3NIEMEHTOB MNO3HAHUA B CEN Yac U B bnmxanwem
oyayuwem, cnocobHbl rapaHTUPOBaAHHO 0bGecnevynTb U CONPoOBOAUTL CBOen 6a3oBowM
MOEeNHO-TEOPETUYECKON OCHOBOW BCH 3KCNEpPUMEHTaNbHO-AEeP3HOBEHHYH YacTb
NpPaKkTU4eCKOro OCBOEHUSA U pa3paboTKn TeEXHONOrnm oyayLiero 1 3To yxxe no3sonseT
NPUHLUMNANBHO COPUEHTUPOBATLCA OTHOCUTENIbHO CYTU U CYLWHOCTM MHOIO MyTH
LinBunnsaunmoHHOro pasBMTUSA U He TOSIbKO B OAHOM 3TOM BeKe, HO U B nocrieaylowme
3a HUM. Ho oTBe4YaeT nm OHa B TAaKOBOM CBOEM COCTOSIHUM pearibHbIM yHUBEPCalbHbIM

TpeboBaHNAM NO3HABATENbCKON JOCTAaTOMHOCTU U 3aBEPLUEHHOCTMN?

KoHeuHO e noka eLé MoXeT ObiTb HECKOSTbKO NpexaeBpeMeHHO 06 3TOM roBOpUTb, HO Mbl
OnM3KM K 3TOMY, MOCKOSMbKY B AaHHbIM MUr TpebyeTcsa elé oauH BeCbMa 3HaYUMBbIN
TeopeTUYEeCKMI Lwar AN HblIHELWHEro nepmoaa BpeMeHW, CBSA3aHHbIA C OTCYTCTBMEM OOHOM

He PaCCMOTPEHHON HaMW BaXXHOW rpaHn KOMMMEKCHOro No3HaHus! Mbl He NNETEM MHTPUrY,
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T.€. HEe NpsYem caxap B KapMaH A5 YrowjaroLero yrnokoeHusa UM KanpuaHon «roLuaaku
NO3HaHWUsI». JTO COBEPLUEHHO MHOE, 3TO €CTb CYXAEHWe B YCNOBUAX NPOTUBOAENCTBUSA
«KanpusHon» (CkaHAanbHOW 40 MaHnakanbHOro 6e3ymms) penaTMBnNCTCKOM OU3NKN, NNYHO
CaMOW He MCMOIHALLEN, HO BO BCEX OCTalbHbIX Cryyasx Bcerga Tpebytowen oT apyrnx
cdhep Hayk MHOrOKpaTHOro WCCredoBaTeribCKoro MOATBEPXKAEHUS  NPaKTUYECKMX
pe3ynbTaToB B MHTepecax ObpeTeHnsi CBOEeW Xe CODCTBEHHOM «YBEPEHHOCTU» B YYXMX
Hay4HbIX NpeanonoxeHuax. Penatnsucrckas dusmka HblHe napasnTnpyeT Ha pesynbTaTax
MHOMMX MHbIX Hayk. Kak rosopaT, «bor um cyabs» B MMU BblAyMaHHOM (OOPMYIIbHOM
WNIIO30PHOM MUpPE, HO TEM HE MeHee ........ BepHéMca Kk He 6e3 OCHOBaHMA Hamwu
06bsABNEHHOMY psily pearibHblX HayYHbIX NPeAnoNioXeHUN, NonyLeHHbIX HaMm bnarogaps

dopmmpoBaHuo 0CHOB HoBOM KoHCTpykTuBHOW Teopun Bceero.

MomMMMO peanbHOro MOLENbHOrO NpPenCTaBfEeHUs BCEX MNPOLLECCOB KOHCTPYKTUBHOMO
UMBUMM3ALMOHHOIO  COBEPLLUEHCTBOBAHUA  (opM M geTanem WX  No3TanHoro
pa3BMBaloOLLErocs BOMNSIOLLEHUS; NPosiBeHns anemeHToB Co3HaHnsa B 0OpeTeHnn NCTUHDI
OTHOCUTENbHO MOHATUI 06 3HEpruu, Kak aHepreTuyeckon cybctaHumm (a He dunocodckomn
KaTeropum unum pensaTMBUCTCKMX MPOLUMbIX CYyOBEKTMBHbBIX (POPMYIbHbIX 3abnyXgeHun u
onpeaeneHni); NoOHMMaHusa U BOCNPUATUS BUOOB MaTEPUU SHEPIUN; NPOSIBIIEHUM ACHOIO
MOZAESIbHOro 0OCO3HaHMS O CIOXHENLINX NpoLeccax NPMPOSHOro ecTecTBa Ha BCEX YPOBHAX
MEPHON MacLUTAaBHOCTM Yepes IHEPIUID-BPEMS, IHEPTNIO-MHGPOPMALIMIO U UX YpaBnseMoe
rapMOHUYHOE B3aUMOLENCTBME B YCNoBusax 6e3 4yBCTBEHHO-MaTePUasnibHOro O0CA3aHus U
perMcTtpauumM  pesynbTatoB  BHE  MaTepuanbHOM  TEXHONOormdeckonm  cpmkcaumm
(HeHabnogaemMoro BOCMpUATUS NPOLECCOB BHE MaTtepuanuaMa npoLusioro); NOHMMaHUS
CYTW MO BOCMIOLLEHNIO KOCMO(U3NYECKMX NPOLLECCOB (DOPMUPOBAHUSA pasfnnYeHHbIX BUOOB
BellecTBa (KOCHOrO M XXWBOrO) M OCO3HaHUS CYLLHOCTM ynpasrieHUs B3auMOOeuCcTBUEM
NOCTOSIHHO  POPMUPYIOLLUMXCS BELUHbIX Ten 4Yepe3 3JHepreTudeckue nporpaMMmHble
NpoLEeCChl rpaBUTaLMOHHOrO ynpaBneHus aTum nosegeHnemM (CoObopHbIM NOTEHLUMANOM) Ha
BCEX BO3MOXHbIX YPOBHAX MeEPHOW MacwTabHocTM (0T He MaTepuanbHOro npea-
aTOMapHOro OO YpOBHS BCeun BellHon BceneHHon), U1 MHOroe BrnepBble HaMU OXBayeHHoe
Apyroe, BO3HMKAeT TOT CaMblii BONPOC O AOCTAaTOYHOCTU OCO3HAHUSA U YPOBHSA MO3HAHUA.
Kakon pparMeHT HOBOM Teopuu OTCYTCTBYET B Cdepe Hallero CyXOeHUA U ecTb NN OH
TakoBOW, HaMW MOKa CTpaTermyeckm He OXBa4yeHHbIN? KOHEeYHO Xe ecTb U CBOMMU

nocrneayoLWMMU CYyXXAEHUSIMU Mbl Kak pa3 K HeMy 1 nepengém.
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AHeprusa-NHdopmauma (oTpbIBOK, NOBTOP)
(oTpbiBOK M3 HoBoW «KoHcTpykTMBHOM Teopumn Beeror», 6. B. MakoB, MockBa, 2018r.)

B nocnedHee spemMsi o4eHb MHO20 80r1poco8 rnocmyrnaem om rnodyumamersneu Cauma HUU,
Kacaruwuxcsi 8axHol Hay4yHou rpobrieMbl, cesi3aHHOU C cyuwecmgogaHueM Uusnu He
cyulecmeogaHUeM «3Hepauu-uHgopMayuUu» U «3HepauU-8peMsi», KakK 3Hep2emu4yecKux
cybcmaHyul u ux ponu e beimue Cyuwez2o. MHe He oyeHb Hpasumcs udes nybnukayul
omaoeribHbIX OMPbIBKO8 U3 0bwel meopuu, KaKk 04epPKO8, HO KOIU IOSI8/ISIFOMCS 80rpPOCHI,
mo OaHHyt0 cmambio bydemM eOocCripuHUMampe UMEHHO KaK O4YepK, m.e. omoesibHyH
asmopckyto nybnukayuro ebIHyX0eHH020 xapakmepa (m.e. rpo rnpocsbe yumamerned).....

B. MakoB

Cy3nm pamMku BaKHOro npoBreMHOro BOMpoca HalUX CYXAEHUN: «3a4yeM HYXHO XnBoe
BELLLECTBO, camasi Marnas 4yacTb M3 KOTOPOro 4OSMKHa OblTb OpueHTupoBaHa PasymeHHO B
CBOEM LMBUMM3ALNOHHOM pPasBuUTUN, B TOM YnCne U vyepes obpskeHne camoro Yenoseka
CO BCeW CITIOXHOCTbIO ero oyHKLUMI Ha 3emrie, Kak BaxHas nnoctacb Pasyma?» Heyxenu
aTa camasl marnasi 4acTb OT BCEro HeOObATHOrO KONMMYECTBA XMBOrO BeLlecTBa MNiaHeTbl
HaCTONbKO Ba)XHa B CBOEM pPa3sBUTUU, YTO Takoe HeonpenenéHHO OrpOMHOE KONMMYECTBO
3HepreTMyeckon cyocTaHumMm B POpMe «3Heprum-uHgopmMmauum» cnegyeTr TpaTuUTb Ha
opraHusaumio eé€ ynpasnsgemoro 6biTna u passutna ero Pasyma? Mbl eweé TONbKO
Ha4YMHaeM B CBOEM HblHEWHeM CcocTosiHUM Co3HaHMS U YPOBHSA MO3HAHUSA O4YeHb
NMOBEPXHOCTHO MpMKacaTtbCA K HOBbIM rpaHsaM 006 WCTUHHOW MEeTOOO0NIOrMu LIEHHOCTM,
NPUHATON BO Bcen BceneHHon, HO 1 3TO yxe nopaxaeT Halle NMOHMMaHWe OTHOCUTESTbHO
peanbHOCTU NO OObEMaM LIEHHOCTHOW TpaTTbl, CBA3AHHOM C MpoueccaMn BOCCO34aHUS

YenoBekal

[axe n He nogo3peBas paHee O TOM, YTO B KAKOM-TO MasioM unm 60onbLIoM KonmyecTse
TaKoBble 3HepreTudeckme TpaTTbl ObINN NpMMeHeHbl BooOLWe XOTa Obl U B yNPOLLEHHOM
npownom ynpasnsemom 6biTve nogen (B yCnoBuSIX Tak Ha3blBAEMOrO UX BELLHOro
NPYMEHEHUSA NPN CTapon NHTEPBEHTCKON Cucteme), TO HaM HbIHE BECbMa CIOXHO XOTS Obl
Ha MOHATMMHOM YpOBHe Ansa cebs npeacTaBuTb U Bblpa3nUTb, BO YTO XK€ Mbl MOXEM
«LLEHHOCTHO 3HepreTmyeckn oboNTMUCb» AN HaLWeWn pogHON NnaHeThbl B ByayLiem, npu 3Tom
rapaHTUpPOBaHHO M C YBEPEHHOCTbID YyCTpemnssacb obecneynBatb cebsa  nobUMbIX
pasBMBalOLWMMCA OOBEMOM 3Hepros3aTpaTtHOro komdopTa, CyweCTBEHHbIM 0Obpa3om
co3HaTemnbHO yBenuuMBas OObEMbI TpaTTbl Kak MaTepum 3MEeKTPUYECKOW M MarHUTHON

9HEpPruin, $sIKo BeLHO opMMPYOLWNX OCHOB CUHTE3a Oyayuiero HeobxoouMOro Ham
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N3BECTHOIO M HEM3BECTHOrO BELLECTBA, C OAHOW CTOPOHbLI, Tak U TpaTTbl SHEPreTUYECKUX
cyOCTaHUUIA «3HEepPruM-BpemMsi» U, OCOBEHHO, «3HEpPrumn-uHopMaLuny, ¢ APYroi noka

HEBELOMOW HaM CTOPOHbI!

OHeprua n eé UCTUHHaAA LIeHHOCTb, — 3TO Y)XXe He BblAyMaHHas noabMK MyCTO3BOHHAS
UNM3nsA, BblpaXeHHas TPaguLMOHHO Yepe3 HblHELWHWE BPEMEHHbIE rynocTn B dopme
KaKUX-TO YCMOBHbIX OEHEr UM Kakoro-to AepuBaTMBHOIO LIEHHOCTHOro um nogobusa (B
nobom cnyyae BbiNyLEHHbIX TOMbKO NULWb Ha ycrnoBuu omayunapHocTu, T.e. gosepus)!
NCTUHHaa UeHHOCTb BCex nnaHeT nbbix 3BE34HbIX CuUCTeM BO BCeX ranakTukax
BceneHHon, SABMAOLLMXCS CaMOCTOATESIbHO XU3HecoaepxaLimmm n
Xu3HeconpoBoXgawwmmy, na eweé u PasymMeHHO OpUEHTUPOBAHHBLIMU B CBOEM
UMBUNN3ALNOHHOM pPa3BUTUN, Kak Hawa 3emsis, — eCTb HakonuTenbHasa (Ha ycrnoBusax
BHEeWWHEeM TreHepauMm MW €€ npuxoda M3BHE) UM NNKOC  COOCTBEHHO
camMoreHepupoBaHHas MNaHeTon «3Heprusa-uHcpopmauma»! BoT 4TO eCTb UCTMHHaS

LIleHHOCTb!

Takne nnaHeTbl, Kak 0coOble YCNOBHO CaMOCTOSATENbHbIE «KOCMUYECKMEe kopabnuy,
CrnocobHble K nepemMeLleHnto no NporpaMMHON UM MHOM HeobXxooMMOCTU Kyaa-To, eCcTb
«LWTYYHbIA TOBap Kak Obl pyvyHOM paboTbl» B Kaxgow ranaktuke! M Ha Takmx 0CObbIX
nnaHeTax — KOCMUYeCKux Kopabnukax, ¢ rpaButaumMen Heo6xoAuMO ApPYXUTb 0CO06O,
NOCKOJIbKY OHa Oonee OOWMPHO M BCECTOPOHHE 3HauYMma 4epe3 BCE CBOE
yJyacTByloLee ynpaBnswluiee nposiBneHue npu BONNOLLEHUM BCex
KOCMO(U3NYeCKux npoLeccoB, CBA3aHHbIX 0CO00 1 Gonblue Bcero ¢ obecneyeHnem
XXMU3HECOMNPOBOXAEHUSA XXUBOIO BeleCcTBa, a TaKkke 0cobon TpaTTbl CBOEeM LLEeHHOCTHU
— «3Heprun-uHcpopmMaLumn», 0 KOTOPOWN Ha AAaHHbLI MOMEHT NOASM MOKa eLLé He N3BECTHO
Hu4ero u, bornee TOro, Aaxe W Mpu NOABMEHUM KAKUX-TO «CIYyXOB» O HanmymMmM TakoBOW

aHepreTnYeckom cybcTaHumn, NoabMM 3TO NPOCTO OTBEPraeTcs Hanpoyb!

TakoBoW ypoBeHb HeBeXxecTBa bornee npogormkaTbCs He MOXeET, Aa 1 He ByaeT! [1ns Bcex
OOBEKTOB ranakTukm LeHTpoobpasylowan reHepaunsa «3Heprum-epemMs» npegocraBnsaet
Bcemy kocHomy CyLiemy aTon ranakTuky yCrioBusi rpaBUTaLMOHHOIO paBHOBESMYUS NPU UX
B3aMMOOENCTBUU, KaK Ha YPOBHE MEXOOBHLEKTOBOM MEPHON MACLLUTAabHOCTN 3TOM ranakTuku,
Tak U Ha YpOBHe OT npea-aToOMapHOro A0 BHYTPEHHEro NiaHeTapHoro. 3TO OYeHb BaXHbIN
MOMEHT rapMOHUW eAuMHOro nogobus B Kaxaow ranaktuke. [JononHutensHoe ocoboe
ycrioBMe npuv BOMJOLWEHUM KOCMOMU3MYECKMX MNpOoLEeCcCcoB BCTynaeTr B cuny Ang
XU3Hecogepxalmx 1 Xn3HeconpoBOXOalLWMX NNaHeT, OHU B BOMpOcax yrnpasnsioLlero

BJIMAHNA BbllLEe 3TOIN0 YpOBHA paBHOBEIINYNA B KaQon OTAeNIbHOW ranakTuke M MMEHHO
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AN HUX wunnm B  HUX 0OyCTpamBalTCA KakMe-TO OOMNOSMHUTESNbHbIE  MEXaHU3MbI
oba3aTenNbHbIX KOCMOMU3NYECKNX MPOLIECCOB, KOTOPbIE NX OTAENbHO yOeperatoT OT Kakux-
TO HenpeaBUAEHHbIX BO3MOXHbIX CUTyaLMW OTKNOHEHWS Npu B3aMMOOENCTBUM Ten Ha
06BbEKTOBOM YypoBHE B Macwtabax atmx ranaktmk. K npumepy ana 3emnn en
npegocTasneHa peakasi CnocobHOCTb (B OTNIMYME OT MHOMMX MHbIX MaHeT) chopMnpoBaTh
CMNOXHEWLLYI0 KOHCTPYKUMIO CODBCTBEHHOMO KOMOWMHMPOBAHHOrO MarHUTHOro nons,
MOMOLLIbIO KOTOPOro ChOpPMUPOBAHO OYEHb MHOIO (PMU3MYECKNX MPOLIECCOB, B TOM YMCIE U
B MHTepecax obpeTeHnss HeOBXOANMBIX 3aLUMTHBIX PYHKUMI (XOTA Obl OT U3NULIECTB Npu
AOMNOJSTHUTENbHBIX MOTOKaxX POTOHOB UMW MAarHUTHbBIX YacTUL, C HEHY>KHBIMW MapameTpamu

ans 3emnu n npoyee).

NMoaToMy noHMMaTb M OCO3HaBaTb NPOABIeHUE rpaBuTauMum Heob6xoauMmo 6Gonee
rmybuHHOo BO BCeW €€ MHOroypoBHEBOW KOMMJIEKCHOCTU, OCO3HAHHO He
npenATCTBOBaTbL BOMJIOLWEHUIO (PU3MYECKUX NPOLLECCOB C UX y4acTueM Ha 3emne 1
0COGEHHO He pa3pyluaTb KOMMJIEKCHbIe COCTOSIHUSA NIlaHeTbl, KOTOpPble cneunanbHO
ero e n hopmupyrotcs 6narogaps, B TOM UMcne, 1 3a CHET TaK Ha3blBaeMbIX MNOME3HbIX
«MecTopoxaeHun yero-nnbo» (kak ux 6Gonee NPUBBLIMHO HA3bIBAKOT  «MNOJIE3HbIX
nckonaembIx», HO Ana 3emnu nonesHblX, a He Ans 6aHKNpPoB K onNUrapxos-mMmpoenos). To
€CTb HaM OCTaéTCH He 3aHMMAaTbCH PaCXUTUTENbCTBOM «MNPUPOAHbIX BoratcTB» 3emMnu u
BCEro TOro, YTO OHa CO34aéT (CMHTE3MPYET BELLECTBO) 1 NO CEM MOMEHT ANSA KaKUX-TO MHbIX,
noka He [0 KOHua M3BedaHHbIX Hamu Lenen 6onee BbICOKOro NMOpsiAka, YeM «KHYXKHO Ham

Anst CO6CTBEHHOro NOTPeOdMTENBCKOro MKANBEHYECTBA U FPabUTENbCKOro napasntuaMan!

3emna nx copmupyeT B TOM 4ucrie n Ansa Toro, Ytobbl KOCMOMU3NYECKMe npouecchbl
KOMMMAEKCHOMO yNpaBrisloWwero rpaBUTaUMOHHOIO COMNPOBOXAEHNA Bonsnowannuce 6e3
NPOrpamMMHbIX OTKITOHEHUI, HE UCKaXKEHHO obecneynBasi 6e3aBapuiiHble NPOLECChl CBOEro
LUMBUM3ALNOHHOIO YNpaBneHus n pa3suTtus. A ecnu yxx Tak NpUCnnYnIio u Ham okasanucb
HY)XXHbl Takue e «boraTcTBa», TO HaM HeoOXOOMMO W [OCTATOYMHO Hay4MTbCA WX
CUHTE3NPOBAaTb, Kak BELECTBO HaM B XO3ANCTBE NMOTPebHOe, MO TEXHOMOrMsIM, Kak 3TO
aenaet cama 3emns U Torga Heob6XxoOMMOCTb Pa3BOPOBbIBAHUS BCEro atoro y 3emnu
oTnagét cama no cebe! Heobxoammo HayuuTbCA co3upaTtb, a He BOpoBaTb W

paspywaTtb!

XopoLlo, MOXeT ObITb KOrga-To Mbl U HAY4YMMCSl CUHTE3MpoBaTb Tpebyemoe BeLecTBO U
Oyaoem ero npou3BoauTb CTOSBbKO, CKOMbKO peanbHO noTtpebyerca ansa obecnedeHus
Haluero komgopTa u xmsHeobecneyeHus, HO Npu YEM 34ecCb rpaBuUTaLms U UMEHHO B CEW

yac? A npu TOM, YTO camMm KOCMOm3anyecknin npouecc opMmMpoBaHMA BeLLecTBa, a
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crnenoBaTenbHO M POPMUPOBAHUA MECTOPOXAEHNIA U3 3TOrO BELLLECTBA, «NPUMEHEeHne Tak
Ha3blBaeMbIX MECTOPOXAEHUIN» M camo YynpasBneHue MnpoLeccamn rpaBUTaLMOHHOIO
Xapaktepa npu B3auMOOEUCTBMM Ten C Mnpea-aTOMapHOro YpPOBHA MepPHOM
MacwWwTabHOCTM OO0  nNNaHeTapHOro  BKMKOYUTENbLHO  MpwU BOMJIOWEHUHN
XU3HeCONpPOoBOXAaLWMX NPOLEeCCOB LMBUMN3AaLUOHHOIO pa3sBUTUSA NNaHeTbl 3eMns,
— BCé BMeCcTe 3TO BOMNMOWAEeTCA TONMbLKO C Yy4yacTUeM rpaBUTaALUOHHOIO
ynpaBnsawowWero Xxapakrepa COMPOBOXAEHUA M C obsA3aTenbHbIM y4yacTUeMm
MUHepanbHbIX ()OPMMPOBAHUM KOCHOro BellecTBa, creuuanbHo CcobupaeMbiM B

OoTAEeJIbHbIX HYXHbIX HE CJ'Iy'-IaI7IHbIX MecTax.

BoT npu 4ém rpaBuTaumMa B ITUX CHOXHENWMX KOCMOgU3nyeckux npoueccax. Kcratn,
OLHON M3 BaXHbIX MPUYUH YBENMYEHUS TEMMOB, BCEOXBATHOCTM MacwTaboB u pocTta
YPOBHS CITOXXHOCTM 3aboneBaHnin B cpefe noaen, cnegyet nckaTb U B HapacTatoLem cboe
NPOrpaMMHbIX MPOLIECCOB rPaBUTALMOHHOMO XXU3HEHHOIO COMPOBOXOEHMS XXMBOW KIETKM, B
TOM 4uCre M No MpUYMHE paspyLLUEeHUs MeCTOPOXOEHUA MUHepasibHbIX (POPMUPOBaHUN
KOoCcHOro BellecTBa. IMeHHO 3Ta BaxkHenwas npobnemMa HbIHELIHEN MeQVULIMHON BOOOLLE He
paccMaTpuBaeTCcs Mo CKyAHOCTUM YPOBHSA MO3HaHUS CBOEro B 3TOM HanpasrieHuu, a
HanpacHo! He Hy)XHO uckaTb NPUYUHBI U3BHE B E€XEro4HOM YCIIOXHEHUN N NPOABIEHUN
TakMx MacCOBbIX W onacHbiXx 3aboneBanun, kak rpunn, BUY wuHdbumuupoBaHue wunu
yBeNnMYeHne KonmyecTsa M TUMNOB pakoBbix 3abonesaHunin. Bce 3T NpuYMHbI HE «U3BHE»
npuxogsawme, OHW BHYTPU OpMUpYyeMble, T.€. Ha Halwen nnaHeTe n 6Gonblias 4acTb
NPUYNHHOCTM BCErO 3TOr0 CBA3aHa UMEHHO C NpoLeccaMmn NPOrpaMmMHOro OTKIOHEHNS UK
paspyLlleHns B YMpaBsoWeM COMPOBOXAEHMM TPaBUTALMOHHOIO Xapakrtepa. JTO K
npumMepy O 3Ha4YMMOCTM MO HeBMellaTenbCTBY MoAen 4epe3 CBOe paspyLiarollee
notpebutensckoe ObiTE B  FAapMOHMIO  MNPUPOLHOINO  €CTecTBa  OKpYyXaroLen

gencrtemtenbHocTtn! be3HakazaHHbIM AnNs NO4en OHO HE OCTaeTCs.

Ho Tonbko nu 3TUM orpaHMyMBaeTCs yrnpaBnsiolee yyacTue CO CTOPOHbl rpaBuTaumnn?
[laneko HeT, 3TO TONbKO NUWLb Manasi 4acTb 3TOro YnpaBnsOLWEro rpaBUTaLUOHHOMO
COMPOBOXAatoLLIEero npoLecca, NpuBeaéHHas B KayecTBe NpUMepa, KacatoLerocs OnsiTh e
Pa3yMeHHOro opyeHTUpPOBaHNS B LUUBUITM3ALMOHHOM pasBuTUM caMmoi 3emnu n Yenoseka
BMecTe c Heto! Ho Kak e «ObITb A0NYyLLEHHbIM N0 YPOBHIO NMO3HAHMS» CO CTOPOHbI « U3BHE»

K TOHKOCTSIM TaKOBOrO CITIOXXHENLLEro npouecca 4SS HblHELWHEro NoKoNeHna nogemn?

Uto kacaetca 4actu Hay4HbIX I'IpO6J'IeMHbIX BOMPOCOB, CBA3aAHHbLIX C Pa3yMeHHbIM
OopueHTnpoBaHmMem UMBUITM3ALMNOHHOIO pPa3BUTUA 3emnu, TO Mbl HeOadHOKpaTHO

I'IO,EIHépKVIBaJ'IVI O TOM, YTO TaKOBO€E OpUEHTUPOBaAHNE obsa3aTenbHO BOMMOLWAETCs C npAMbIM
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ydyactuem Yenoseka, pasBuUTMEM Yy HEro COCTOSHUM U (PYHKUMW ero Mosra, ero nNpsmbIM
yyacTMem B NO3HaHWW UCTUHbI 0 «CoTBOpeHHOM Mupe», obpeTeHun MM COBEPLUEHHOTO
Pasyma, nNOCTOSAHHOM pasBUTUM 3NEMEHTOB WHAMBUAYANbHOrO U  OOLECTBEHHOrO
Co3HaHusa No Mepe MOBbLILWEHNA YPOBHA NO3HAHUS M MHOroe gpyroe. Takoro noaxoda u
OCO3HaHUSA €ro 3Ha4YMMOCTW COBPEMEHHAs Hayka anga cebsa ewé He Bblpaxana, n He

3agasana.

Kakyto y4yacTByloLLlyl0 pofib B 3TOM BOMPOCE MOXET 3aHMMaTb rpaBUTaLMsl, KakoBa eé
ynpaenswowas no3nums? B OaHHbIA MOMEHT CY)XOEHUS HaM BroflHe [OCTaTO4YHO
NMOBEPXHOCTHOrO PacCMOTPEeHUs OM3NKM 3TOro CINOXKHENLIEro Bonpoca, Tak Kak rinyorHHoe
CY)XAEHWe 1 uccrnenoBaHne, — 3TO eCTb OTAeNbHbIe HAay4YHble HanpaeneHus dpuankn Mosra

N OU3MKN KNETKK, KaK HanpaBrneHust Hayku 6nuxkariwero 6yayuiero.

Ham He n3bexaTtb B CBOEM NO3HAHUKN BOMPOCOB O TOM:

- C NOMOLBID Yero M KakuMm 0Opas3oM OCyLleCcTBRAseTCs caM (U3NYEeCKUA npouecc
yrnpaBneHus rpaBUTaLMOHHLIM COMPOBOXAEHNEM MPU TOM ke (OPMUPOBAHUN CXEM
coeguHeHnst HenpoHoB Mo3sra B KpaTKOBPEMEHHbIE UMW MPOOOITIKUTESIbHBIE MOMEHTDI
KOHTaKTHbIX COCTOSIHMW Hawero Mo3sra, korga OCyLIeCTBSeTCaS HenocpeacTBEHHO
KOCMOMU3NYECKUN npoLecc Npuéma u paclimdpoOBKU BHELUHE MPUXOASLLEN «3HEeprum-
nHdopMauum», B kKakom bl opme 1 C Kakor Obl MMHMManNbHOW MAOTHOCTBLIO NPUXOASALLLErO

MOTOKa 3TO HE NPONCXOoanIo;

- Kak fdanee BOMMoLwlaeTcs yrnpasnsemoe eé pacnpeferneHne, BTOPUYHOE HaBedeHue
MaTepuin  SHEpPrun, U3MEHEHMEe XxapakTepa HecryyarHOro noBedeHus MaTepun
ANEeKTPUYEeCKOM U MarHUTHOW SHeprn B COPMUPOBABLUNXCS WM BHOBb BPEMEHHO

hOpMUPYIOLLIMXCA CXeMax COeAMHEHNSI HEMPOHOB U T.4.;

- He ABnAsACb Hekon LWabnoHHO-coAepKalen 3HepreTuyeckon cybcTaHuMen, Kakmm
obpa3om «aHeprus-mHpopmaumna» reHepupyet B COBOPHbIX cxemMax HeupoHoB Moara
CrnoXHeuLwme ronorpaguyeckne KOHTYpHble (POPMbl KaKUX-TO NpeacTaBnseMblX Hamu Tes
B nNoTpebHOM [nsi MX BOCMAPUATUS KOHCTPYKUMM W NPenocTaBnsieT CueHapui  ux
B3anMoaencTaus (NPOMCXoasaLLMA OAHOBPEMEHHO B NPOLUIOM, HAaCTOSLWLEM 1 ByayLiem), He
orpaHmnymBas cebs BooOule NpenenbHOCTb0 B TEXHUYECKMX BO3MOXHOCTAX (C MO3ULUKA
dU3NKN)  MUHUMAKCHbIMM  MacwTabamum MEepHOCTM nNpu  B3aUMOAEWCTBUM  BCEro

NPOUCXOASALLErO B OKpyXarLen AeNCTBUTENBHOCTY;
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- KaKk Mbl MOXem cebe npeacTaBiATb BCE TO, YTO Mbl C MOMOLLbIO CBOUX Xe OLLI,yLLl,eHVIVI
TEXHNYECKN KOHTAKTHO He BOCMNpuHMMarnun, He BOCMpuHMMaemMm W HUKoraa (*)VI3VI‘-IeCKVI
BOCIMNPUATbL HE CMOXEM BcCIieacTBMe OrpaHUYeHHbIX BO3MOXXHOCTEN HaLLMX mMaTepumaribHO

MEpPHbIX OLLYLLIEHWNN;

- KaKk Mbl CTPOMM flOrMyeckMe MOAenu Hawmx 0e30LMOOoYHbIX CYXOEHWUA, KOoTopble B
nocrneacTBMe HaMU ke KOCBEHHO M NMOATBEPXKAAKTCS, yBEPEHHO 1 060CHOBAHHO OnNMnpasicb
Ha TO, C 4YeM paHee Mbl BOOOLUe He CTankMBanucb, HE WMENU HUKAKOro
3KCrNepuMeHTanbHOro onbiTa K, caMmoe rnaBHOE, CaMy )Ke 0CO3HaéM, YTO TaKoBOro OnbITa
HaM B Onmxkanlume ToicayeneTust He obpecTn BOOOLLE, NOCKOSbKY YaCTb TAKOBbIX CYXKAEHWUN

UMEHHO BbITUS NOAEN HE MOXKET KacaTbCs HU koMM 06pa3omM BoobLLEe (HEe UX 3TO YPOBEHD);

- Kakum 06pa3oM HaM NpefoCTaBNSAETCS TaKOBOW YPOBEHb NO3HAHUS, KHEBO3MOXHbIV ONs
Hallero caMOCTOSTENbHOIO MCCNeaoBaTeNbCKOr0 COCTOSIHUS U OOMYLLEHUA MO YPOBHIO

Hallero BO3MOXXHOIo No3HaHnA»,

- NOYEMY WMMEHHO B HYXHbI COOBLITUMHBLIN MOMEHT WM BPEMEHHOM TaKT KaKOoro-to
KOHKPETHOrO  MpOUCXOAsLWero  XpoHompouecca npefocraBnseTcs  Heobxoaumas,
poctatovHass un 6e3owmnboyHas «aHeprus-mHpopmauyusay, BOCMPUHMMaeEMas BPEMEHHO
cobpaHHOM CXEMOW M3 HEWMPOHOB MO3ra B COCTOSIHUM NpeacTaBUTb MOAENb Yero-nunbo,
CyMeeT KakMM-TO 0Opa3om CBOEBPEMEHHO OTpa3nTb B HALUMX OLLYLLEHUSIX, Oa eWweé n B
TakoMm obpase (KOHCTPYKTMBHOM obOpase wunu cueHapum B3auMOAEWCTBUS TeN), YTO Mbl
MOX€eM BCE 3TO pearlbHO BOCNPUATb B Ka4ecTBe anemMeHToB cBoero Co3HaHus, T.e. Kak Obl
3aperncTpupoBaTb M COXPaHUTb Kak COPMUPOBAHHBLIN MHMOPMALMOHHbLIA 3MEeMEHT B
cebe? CoBepLUEeHHO 04eBUAHO, 4YTO 6e3 ocHOB «KoHCcTpyKTMBHOM Teopuun Becero» Bcé
BbilleyKa3aHHOe NioAbMU OCO3HAHHO ObITb HE MOXeT, paBHO KaK U MPOM3OUTU Yepes

CcBOE€ BonoLlleHue Toxe!

TakoBble copmupoBaBlIMecs 3NeMeHTbl cocTosHna Co3HaHuMs yxe He MoryT
NPOM3BONbHO pacnagaTtbCs, MOCKOMbKY OHW nofAdepXaHbl CO CTOPOHblI MNPOLEeCcCOoB
rpaBUTaLMOHHOIO YNpaBnsaloLWero Xxapakrepa CONPOBOXAEHUSA, NPOUCXOAsLWMe B HalLeMm
Mo3sre, a TakKe W TMNpuv COMPOBOXAEHUM U3BHE CO CTOPOHbI 3emMnn 4epes
dbyHKUMoHNpoBaHue E€ 06bekToB YNpaBneHns Nnm Kakmx-to UHbIX OO bEKTOB, UM paBHbIX
N He NpoTMBOpEeYalLUMX CBOUM YNpaBnsloWuUM BO3L4eWCTBMEM Apyr Apyry. B ocHose
BOMSOLLEHMS BCEX 3TUX MPOLECCOB MOrfoXeHa nonesas u3nka, B TOM 4ucre un c
npumMmeHeHnem 3epkan H. KosbipeBa, HO He pensTUBUCTCKOIO YIIOXEHUS N €€ (POPMYIIbHbIX

WNN31IA, C NPUPOAON HE CBSA3AHHbIX HXU KOMM 0bpasom!
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TakoBbIX NPOBNEMHbIX BONPOCOB HE CHECTb U Hag, UX peLlleHnem 3anMeTcsa nanka MHOro
YpOBHA B Onmxanwem byaywem. Ycsonte gns cebs xots Obl TakoBY UCTUHY: Mbl He
CMOXeM paccTaTbCA C KaKOW-HUOyAb NPOLUSION MbICAbLIO USIA HAlWMM MNPOLUSbIM
ybexaeHueM Mo KakoMy-TO BOMPOCY A0 TeX nop, NMOoKa 3TO Hawe BHYTpPeHHee
«MH(OPMALIMOHHOE COCTOAHUEY, IKO ANIEMEHT Hallero NO3HaHUsA, «rpaBUTaLUOHHO»

CONpPOBOXAAETCA U He «NO3BOJIsieT» eM pa3pylaTtbes (MU yxoanTb B HebbiTue)!

OTO KacaeTcsi He TONbKO MaTepUanucToB N UX MaTepuanucTnyeckoro 6asmca onopbl B UX
HbIHELLIHEM YPOBHE NO3HaHUS 1 Y6exaeHus, HO U Apyrnx Toxe, NOCKONbKY 3TO BCEro NULLb
He3aBMCcMMas OT Hac u3mka nons Hawero Mosra co BceMuM ero COCTOSAHUSMU U
dyHkumamun! Kak n Bcerga — BCE OKasanocb BeCbMa MPOCTO, U MMEHHO 3Ta MNpocToTa
ynoxwuna crnoxdenwyto «Cuctemy» ¢ eé MHOrorpaHHbIMU CMOCOBHOCTAMMU, T.€. caM Hall

Mo3sr co Bcemu ero yHKUnaMM 1 cnocobHocTsimu!

Takxke ycBOMTE U MHYHO MbICIIb: MOXHO N AONYCTUTb HblHELUHEE MOKONEeHMe Noaen K
TEXHOMNOrMYECKOMY MOHMMAHUI0 U MPaKTUYECKOMY OCBOEHMIO MPOLIECCOB TaKOBOrO
YHVKanbHOro MpUMpOAHOro rpaBUTaLMOHHOIO COMPOBOXAEHUS NO OobecneyeHuto PyHKUM
Hawero Mo3sra? Jliogn TyT e 00epHyT Takon YpPOBEHb MO3HAHUS W TaKOBYHO
TEXHOMOMMYECKYt0  BO3MOXHOCTb  YrpaBneHus npoueccamum rpaBUTaLMOHHOIO
ynpaBnsawoLWero ConpoBOXaeHMs ans obpeteHus HoOBon 6onee >XECTKOM CNOCOBOHOCTU
HeoOpaTmo nopaboliatb APYrMx C LEeNbio napasvtuama Hag HUMU UK NpocTo ybmBaTtb
BCEX OKpyXatLmx cebe paBHbIx 6€3 0CobbIX yCunum u 3atpart, T.€. NepenTn K NPUMEHEHUNIO
OPYXWsi COBEPLUEHHO MHOro poga. lpu Takmx HOBbIX OOpeTaeMbiX BO3MOXHOCTSIX BCE
AO0epHble «MUCTOHbI», — 3TO YPOBEHb NPOLUSION AEeTCKOM 3abaBbl. ATO HE PUTOPUYECKNIA

BOMNpPOC. A Mbl BEPHEMCS B JTOHO HALLNX MPEXHUX «NMOBEPXHOCTHBLIX» CY>KOEHUNA.

Mpyn NOBEPXHOCTHOM MPEACTaBMEHUN UX Mbl KOCHEMCSI TONIbKO BOMPOCOB, CBSA3AHHbLIX C
pasButem Mosra u ero QyHKUMN, pas3BUTME 3IMEMEHTOB WHAMBMAOYaNbHOIO WU
obuectBeHHoro Co3HaHua u Bonpoca o PasymeHHOM opueHTMpoBaHuM YenoBeka B
npoueccax UMBUIM3aLMOHHOIO pa3sutna 3emnu. MV BCE 3TO BeECbMa KOPOTKO, MOO 3TOro
noka B MPMHUMMNE BMOSIHE OOCTATOMHO C TOYKM 3peHMst OOLLEro MNOHMMaHUS OU3MKK
paccmaTpmBaeMblx npoueccoB M 6onee rnyObrHHOrO ypoBHA MO3HAHWSA O rpaBuTaLMM B
uenom. B nepByl oyepeab BepHEMCS K Bonpocam pa3BuTUsS anemeHToB Co3HaHusa wu
PasymeHHOM OpUeHTMPOBaHMM LIMBUNN3ALMOHHOIO Pa3BUTUS, C YEro Mbl N HAYMHANM CBOM
CYXXOEHNA B CaMOM Havare 9Toro ToMa, HO yXe C no3vumin ouM3uKu 3TOro npouecca, He

Oonupasicb Ha 3amLlernble npoLusibie ouUnocodCKne KaTeropuu.
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Co3HaHue, ¢ No3nuun «pusnkKmn Nnonsa» — 3T0 KOCMOPU3NYECKUI NPOLLECC, CBA3AHHbIN C
dopMupoBaHMEM accoUMNPOBAHHbLIX CXEM COeaMHEHNA HeMpOoHOB Mo3ra ans nx Kakoro-To
nocregyoLwero npakTM4eckoro B3aMMOAEWNCTBUS MNpU peanu3aumm onpeaeniéHHbIX ero
YHKUMA NpW yNpasnsoLwem y4yacTum npoueccoB rpaBUTaumMoHHOro xapakrepa. OT HblHe
Mbl MOXXEM CMerNOo 3adBUTb Hay4yHOe NpeanonoXxeHue o ToM, YTo camo Co3HaHue umeet
rpaBMTaLMOHHYIO OCHOBY BooOLle, a popMUpoBaHME ero 3fieMeHTOB OOYCTPOEHO Ha
6a3unce pnankm noneun (KOTOPOM noka kak bbl U HET JO CMX Nop, @ BONTOBHU OTHOCUTENBHO
3TNX noriem o4veHb MHoro)! OCTaéTcs YTOYHUTb, YTO U C MOMOLLBIO Yero BOMMoLaeTcs
TakoBOe yrpasrieHne rpaBUTaunMoHHOro Xapakrepa, T.€. KTO UMW YTO eCTb rpaBUTaLMOHHbIV

«ynpaBuTenb U opMUPOBATESbY» KaKUX-TO 3rIeMeHTOB Hawero Co3HaHus?

Mpexae YemM KOCHYTbCHA BOMPOCOB, CBA3aHHbIX C (popmMupoBaHMeM anemeHToB Co3HaHus,
HaM NoTpebyeTcs BeCbMa BaXXHOE Hay4yHOE YTOYHEHWE Mpu NPOUCTEYEHUU (PU3NYECKOTO
npouecca, CBA3aHHOro co CrnocobHOCTLIO 0briagaTb HaMKU peYbto, T.e. ONpPeaennTbLCS YTO
Takoe eCTb camMa peudb, Kak ¢pusanyeckum npouecc? log NOHATMEM «pedny» 3a MHOrme
nocrnegHve crtonetnsa cobopHO NpeaoCTaBNEHO OYEHb MHOMO PasfnUYHbIX YTBEPXKAEHUN,
ybexxgeHun, onpegeneHnin U BCEro pasHoro obienpusHaHHOro npoyero B obuiecTBe
nogen. Ho mbl He Byaem KacaTbCsl BCEro 3T0ro M OCTaBUM B MOKOE onpeneneHns n Becb
obLenpmsHaHHbii 1 OUNOCOMCKNA YPOBEHb MOHMMAaHUSA, YTO eCTb pedb BooOLle, Kak

TakoBaA.

He cnegyet oOrpaHM4EeHHO W MPUMBBLIYHO MO «pPeyblo» MOHMMAaTb TOJSIbKO TaKowm
OrpaHWYEeHHbIN MNPOLIECC, KOTOPbIM CBA3aH KakKUMM-TO YMPOLLEHHBIM HeonpeaeneHHbIM
o6pa3oM C MpMMEHEHMEM NOAbMU U3NaraemMbiX UMW U UMW Xe Kak Obl «BblOyMaHHbIX»
HabOPHbIX 3BYKOBbLIX 0Opa30B, rOPTAHHO MPOU3HOCUMMbIX 3BYKOBbIX (hOPM M NPUEMOB, C
MOMOLLIbIO KOTOPbIX Kak Obl aBTOMOTOPHO nepefarnTcs M BOCMNPUHUMAKOTCH Kakue-To
obLenpuHAaTbIe 1 obLwenpusHaHHble NH(POPMAUMOHHbBIE NPOCTbIE UMM CrOXHblIe 0bpasbl
BCEN OKpyXatollen AEeWCTBUTENbHOCTM O npeameTax, UX B3aMMOOENCTBUN U COObITUN,
OTpaXKawLnX UM Kakmm-to 06pas3oM CBA3aHHbIX C ObITUEM CaMOW OKpYyKatoLlen
OENCTBUTENbHOCTU W Nogen B €€ cpede BMecTe CO BCeMU WX OEUCTBUSMU U
B3aMMOOENCTBUAMMU, a Takke 1 eé obLlenpuHAToe OQHO3HAaYHOE MOHUMaHMe UNu onucaHme
4yero-nmbo nNpu CyXOeHNAX C NOMOLLbIO HE 03BYYMBAEMOW NMoAbMU peyn (CyxaeHusix 6es

3BYYHOrO Xapaktepa, T.e. He B CIyX).

Tak unu nHaye, peydb 310 yxxe 0TpaboTaHHbIE U MOHMMaeMbIe NOAbMU TUNOBbLIe 06pa3bl
(dpopmbl) cchopMmnpoBaHHbIX NPOCTLIX UITN CIOXKHbIX 3neMeHTOB Co3HaHusA nroaen,

npeacTaBnsemMble Yepe3 CXeMbl MOCTOAHHOrO XapakTepa COeAVMHEeHUs HelpoHoB Moara
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nmogen. Korga Mbl paccyxgaem «npo cebsa» (He 03ByuYnBas pesynbTaTbl CBOEIO CY>XAEHNS),
TO BCE paBHO Mosnb3yeMcs obLenpuHsaTon abbpesnaTypomn Ton e camon hopMbl peyu, co
BCEMW TEMU Xe MNpuémMamm unM rMoHMMaeMbiMnu Hamum cnocobamu OTobpakeHus
WHpopMauuKn, TOMbKO B «pexXumme» He 3BYYHOro xapaktepa. [1oaToMy He BaxHO,
«O3BYYMBAEM» Mbl CBOW CY>XAEHUS UMW HET, NULLIEM, NO MHOMY Kak-TO OTOOpaxaem unu
YynTaem, HO Mbl paccyxgaem C NOMOLLbIK TOW Xe peyun, Kak 06s3aTenbHOro MHCTPYMEHTa
«nepegaym» 4YacTm WHoOpMauuM 4Yepe3 [OapoM [OapOBaHHY HaM CnocOBHOCTb

«paz’roBapuBaTtb gpyr ¢ gpyrom» mim MHMMbIM cobecegHNKOM.

UTtobbl 06nagatb onpeaenéHHbiM «peyvyeBbiM NOTEHLMANOM» UM BCECTOPOHHE Pa3BUTbIM
yHMBepcanbHbIM HAbOPOM «MNOBeAEHUA» PEeYEBOro npoLuecca nNpu ero 03By4nBaeMom mUnm
He O3BY4YMBaeMOM BapuaHTe MPUMEHEHUs, HE BaXHO, — KaxAdbl MHAMBMA B npouecce
CBOEro MO3HaHWA OOMMKEH HEMMHYyeMO Kak Obl «HapaboTaTb» (copmupoBaTtb, 0bpecTu
yepesd obyyeHne 1 TPEHUPOBKM) onpeneniéHHOe KONMMYECTBO TUMOBLIX CXEM COEOUHEHMS
HenpoHoB Moara, oTBevalLWmnx Yyepes ero PyHKUMN 3a pedb Kak TaKoBYH M OOBHLEKTOBO
nNpeaCcTaBNSAOWMNX KOHCTPYKTUBHYIO roriorpadpmuyeckyro Mofernb npegmMmeta  peyeBoro
onucaHusa ero, Kak dusnyeckoro tena, obyuntbcs (HaTPEHUPOBATLCS) NPEACTaBNATb U
onucatb BCsKkMe Habnwgaemble Unu npeactaBnsieMmble (puanyeckne npoueccbl B MuUr
HacTOsLLEero, NPOLUOro 1 dyayLiero BCSKOro B3aMmMoaencTBNSA 3Toro Tena ¢ UHbIMY Tenamm
(HabnogaembiMM MM NpeAcTaBNSEMbIMA) B MUPE OKPYXaloWero BUAUMOIO UMK
npegcrasnsemoro Cyuwiero, nepegasatb 9Ty MHEMOPMALMIO C MNOMOLLBI «PEeYeBOro
noTeHumana noBeaeHnsa», NPUHATYIO U NOHUMaeMyo APYrMMU NHOUBUOAMWU UNW n3naratb
BCE YyKasaHHOe B MUCbMEHHOW WM M306pasnTenbHOM WHAOPMaUNOHHOM ¢opme C
MOMOLLIbIO MPUHSATBLIX YCMOBHbIX PEeYeBbIX CMMBOSIOB U UHbIX 0Opa3sHbix 0603HaYeHUn U
n3o06pasnTenbHbIX KOHCTPYKTUBHbIX NPUEMOB. B ntore gapom gapoBaHHaa Ham peyeBas
CMOCOBHOCTb — €CTb HEMPEMEHHbIN «YYaCTHUK» B (DOPMUPOBaHUM anemMeHToB Co3HaHus,

KaK N UHble pa3JyinvyHble CXeMbl COeaANHEeHNA HeVIpOHOB Moasra.

Octanocb yTO4HUTH ewé 06 OAHOM BeCbMa BaXXHOM «y4yacCTHUKE» B (HOPMMPOBAHUU
anemeHToB Hawero Co3HaHUs!, @ UMEHHO YTO SIBFeTCA MaTtepuanbHbIM HOCUTENEM KaKon-
TO PasfnUYHOM NO CYTU U CYLLIHOCTU MaTEPUN SHEPIUIN, OCYLLECTBIIAIOLLEN NepeMeLLeHne B
PasfnU4YHbIX CXemax coeguMHEHUs1 HeMpPOHOB Hawero Mosra, nogvépkusasi akT Toro, 4To
HWKaKoOM YNpPOLLEHHON LWABNOHHOCTM B 3TUX MpoLeccax He cyllectByeT, M6o TaKOBbIMM
nepemMeLLeHns M1 U C MNOMOLLBbI0 TaKOBbIX MNepeMelleHnn nepeaaéTcsa onpeaenéHHbIN
0OBbEM KOHKPETHOM aapecHON MHOPMaLUK, UTpatoLLEN Ype3BbIHaHO BaXXHOE 3HA4YeHne B

oOWMX MM YacTHbIX KOCMO(*)I/I3I/I'-IGCKVIX npoueccax OblTMS KNETOK Hallen nnoTw,
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conpoBOXaOeHnA UM NCNoJTHEHUA KaKnX-TO yrnpaBlidoLWMX npoLeccoB U beHKLI,VIVI HaLluero

Mo3sra, ocobeHHO KacatoLmxcs popMnpoBaHns aneMeHToB Hallero Co3HaHusa 1 npoyee.

Ecnn aToro Bonpoca kacaTbCsi 04EHb MOBEPXHOCTHO M KOPOTKO, TO HEOOXOAMMO BbIPa3UTb
cnegymulee:  (PU3MYECKOM OCHOBOW BCEro  CIIOXKHEMWLLEro KOMMSiekca YyKa3aHHbIX
BOMJOLWAEMbIX MPOLECCOB JexXuT «duamka nonen»! MaTtepuanbHOM OCHOBOWM, S$IKO
HOCUTENEM MaTepuUn IHEPrnin, hopMUPYLOLLEN BECb BONMOLLAEMbIN Ba3nc pmsmkm nonewu,
SABMAT COOOK MEPBUYHLIN M BTOPUYHLIN NMOTOKN MaTeEPUN MarHUTHbIX SHEPIUA PasHbIX
napamMeTpoB, KaK OCHOBA, W HaBeOEHHbIM NOTOK MaTEPUU INEKTPUYECKOM JHEPTUKN, He
npoTuBopevalumnx coboo U CBOUM MPOsIBIEHMEM LpYyr APYry BCreaACTBUE pasHULbl B MX
napamMmeTpax u B UX oM3NYECKON CyTU, Jaxe npoucTekas n nepecekadcb nNo O4HUM U TEM
e cxemaM HeNpOHOB, KaK NepBUYHbIM MaTepuasribHbIM KOHTYypaM BCEX KOCMOU3UYECKUX
NEPBUYHO MHULMUPYIOLWNX NpoLeccoB Ana obpasoBaHMs U BOMMOLWEHUS OrPOMHOrO

KonuyecTtBa OyHKUMIN KomnnekcHoro Mosra Yenoseka, 0CO6EHHO ero rofloBHOM YacTu.

BTopMyHO npoucTekawwme pasfnyHble  YPOBHU  KOCMOMU3NYECKUX  MNPOLEecCOoB
NMOCTOSIHHOrO UNM BPEMEHHOro Xxapakrtepa (HaBeLEHHble MHOrOypoOBHEBbIE MPOLECCHI),
HOCSILLME HE MEHEE BaXKHOE 3HAYEHME YNPaBNAOLLErO M UCMOMHUTENBCKOro XxapakTepa (T.e.
HEeKne KOHKPETHO BblpaXeHHble BTOpPUYHble YyHKUMM Mo3ra unn wux BpeMeHHoe
NnposiBreHne), — eCTb CyTb chopMupoBaHHbIX Mo3rom ycnoBum xxusHeobecnevyeHms u
XXN3HEeCONPOBOXAEHUSA KIEeTOK NJIOTU, KaK ynpaBnsieMblA MNPOLIECC KOHTPONA u
CONpPOBOXAEHUA B XU3HeAEATENIbHOCTM BCEX KJeTOK Hallero opraHuama, ¢ OOHOW
CTOPOHbI N (bopMUPOBaHUSA 3NneMeHToB CO3HaHUS U 3NIEMEHTOB KOHCTpyKUuuMn Pasyma B
ycrnoBusix PasymeHHOM opueHTaumm LMBUNN3aLmMOHHOro pasBmUTUS Hawewn 3emnu, ¢ Apyrom

CTOPOHbI.

OcobeHHOCTN noBedeHUs MaTepuanbHbIX HOCUTENenW B CxeMax COoeUHEeHUSI HENPOHOB
Mo3sra, mexcxemMHoe B3auMOoAenCcTBME PasnMYHOro ypoBHS (OYHKLIMOHANbHOW 3HAYNMMOCTU
N MPUYMHHOCTN TaKoOro pPasHOPOAHOro nosedeHus (noTeHuuana) mMaTtepun MarHUTHOWM
SHEpruun, — BCé 3TO U MPOUCXOAMUT, KaKk KOMMIEeKC KocModU3nyecKkux rnpoueccos nop
ynpaBnsalolwWmM BIMSSHUEM FrPpaBUTaLMOHHOro xapakrepa. [1py noHnMMaHum n oco3HaHun
13nkM aTOro npouecca BO3HMKAET BO3MOXHOCTb pasrafkv HEKOTOPOro rnyboko paHee
anoaTUYHOrO TauHCTBaA y4yacTBYHOLLEro rnoBefileHUs CO CTOPOHbI 3anudusa u ero

BIIUSAHMA Ha MHorue cyHKUuumn B Mo3sre Henoseka (Ko «TpeTuit rnasy)!

OH okasblBaeTca ABNsETCS O4HUM U3 perynupyrowmx akTUBHbIX LUEHTPOB ynpaBlieHUA

rpaBUTaLMOHHbIX cocTosiHMK Mo3ra YenoBeka. bonee (yHKUMOHANEH B HOYHOE BPEMS.

237



MakoB B.B. «KoHcTpykTnBHas Teopusa Becero». SHepruga-MHgpopmaums (OTpbIBOK, NOBTOP)

MHTepecHoe «coBnageHne»: MUMEHHO B 3TO XXe BPEMS MPOUCXOANT aKTUBHbLIN NPOLIECC BCEX
«NepeycTaHOBOK» PasfuyHbIX NporpaMm YMNpaBfsloLWero xapakrtepa, OCYLIECTBSEMbIX
nog, ynpasnstoLwmM BINSHUEM U3BHE (CO CTOPOHbI pa3nuyHbix YK 3emnu n npo4yee), B TOM
ynucrne n Yepes TakMe MnporpamMMHble MPOLECChbl U3MEHEHUS MOTOKOB MaTepuanbHbIX
HOCUTENEN MaTepun SNEKTPUYECKOM W MarHUTHOW SHEPrun, Kak «noaroToBka» Ans
OyayLumx npoLeccoB NpUEMA «3HEPrUn-mHpopmMaummnm» M3BHE MO MNPUYNHE U3MEHEHUN
KaKoro-TO BHELLHEro BNUSAKOLWEro Xxapakrepa (B TOM YMCIie U CO CTOPOHbI YNpaBnsoLwmx
Komnnekcos 3emnu). [ns reo- n renmo-3aBUCUMbIX N0geN 3TO 0COB0 KM3HEHHO BaXKHO!
OTO MTOroBO KOPOTKO OTHOCUTESNBbHO BOMMOWEHNA YNpPaBnsalowWnX rpaBUTaLNOHHBIX
npoueccoB Cc yyactmem Mo3sra kaxgoro uHAMBMOA N0  (POPMUPOBAHMIO  HALIEro
nHgmemayanbHoro CosHaHus. A 4TO XXe MNpoucxoguT npu npoueccax (opMUpPOBaHUS

obuectBeHHoro Co3HaHua?

Uto kacaetcsa dopMMpoBaHUSA OOLLECTBEHHOro CO3HaHUA, TO 6e3 rpaBMTALMNOHHbIX
NPOLIECCOB COMNPOBOXAEHNA OHO dhopmmpoBaTbcs Boobwe He moxeT! MNpaBoa 06 aTom
Aaxe 1 He JoragbiBanuch He TOMbKO NOSIUTUKU, (OUIOCOdbl U (PU3NKN MPOLLIFIOrO TOXe, 3TO
y>X€e He BaXHO, HO MoJ1b30BasiMCb 3TUM CMPaBHO ThiCAYENeTUAMMU NPy BOMSOLLEHUN CBOETO
OblTMS 4epe3 MCNOSHUTENbCKOE yvacTue JNAen BO BCeX XUTEUCKuX coepax. Passe
pPensTMBUCTbI NPOLUSIOro MOrnn npegnonaratb 3707 KOHEYHO e HET, MOCKOSbKY AN HUX U
Yy HUX OO0 Celn Nopbl OTCYTCTBYET Ta camMas Hy)kHas «u3smka nonen», ¢ NOMOLLbI0 KOTOPOW
OHO (o6wectBeHHoe Co3HaHue) n bopmumpyeTcsa! « Takon HaydHbIM NOCTynaT MOXeT ObiTb
npeaMeToM CYXOEeHWW TonbkKo B cepe daHTacTukm» — TakK 3adBAT  HbIHELWHUe

PENATUBUCTLI U MaTepuanucThbi!

M3BMHUTE, HO 3TOT Hay4HbIA NOCTYNAT pearnbHO yXXe Aanék oT haHTacTUKK, NOATBEPXKAEH
NPaKTUKOWN N pesyrbTaTaMn MHOrOKPaTHO NPOBEAEHHbIX SKCNEepPUMEHTOB. [1paBaa TakoBble
3KCNepUMEHTbI He BCerga Hocunm nyenuyHbIn xapakrep, HO 3TO yxe BooOLLe He BaXHO, He
Y PEnATMBUCTOB Xe UcrnpalumBaTb TaKkoOBble paspeLLeHnsa Ha aKcrnepuMeHTbl. [locTaTouHO B
KayecTBe [oKasaTenbCTBa MPMBECTU crneaylwue npuMepbl, a UMEHHO — pesynbTathl
NPaKTUYECKNX IKCNEPUMEHTOB, NPOBOAMMbIX HaY4YHbIMW COTPYyAHWKamu HoBocubupckon
MHUUKA wum. akapgemuka B.l1. KasHauyeeBa, noa pykoOBOLCTBOM U aKTUBHOM Hay4HOW

no3uumen HolHELLHEro pykoBoauTens n npeemMmHuka — akagemuka Tpodumosa A.B.

AccoummpoBaHHasga (KonnernanbHas) CBA3b HEMPOHOB MO3ra Y COBEpPLUEHHO HEU3BECTHbIX
apyr gpyry nwogen (BOSIOHTEPOB pasHbIX HaUMOHAINIbHOCTENM U C pasHbIX KOHTUHEHTOB
OZHOBPEMEHHO) bopMmMpoBarachb Ha HeornpeaesieHHO OrPOMHbIX PACCTOSAHUSAX (B ThiCAYax

KAUITIOMETPOB OTCTOSIHMSA OT WMCTOYHWKA TpaHCnsuuM W gpyr oT Apyra), npuHumas 6es
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OWMBOYHO OAHY M Ty Xe TpaHCNupyemyklo WHopmauuio ¢ npumeHeHnem «3epkana
KosblpeBay» (rpacmyeckne 3Haku, TpaHCNMpyemble CroXHble obpasbl UM KoMaHgpbl,
dopmupytome noTtpebHOCTb coBepllaTb Kakume-TO KOMMEKTUBHbIE AEUCTBUS WU T.A4.).
B3anmogencTene HEMPOHOB MX MO3ra, Kak OTAemNbHbIX PU3NYECKUX TES, HE CMOTPA Ha UX
Manbl YpOBEHb MepHOM MaclTabHocTu, Ge3owmboyHo npmBoAMn K (POpMMPOBaHMIO
HEKOTOPbIX CHOXHbIX WMHAMBMAOYAlNbHbIX WX KONnernanbHblX cxem (0cobeHHO) nopg
BNUSIHWEM TPaBUTALMOHHOIO YNPaBnsIOLWEro Xapaktepa BO3OEUCTBUS NPU  3HEpro-
MHPOPMaLNOHHON TpaHCNSALUMM Takoro obpasa unm nHdopmaumm o genctemun. MNpn Takom
B3aMMOOENCTBUN MPOUCXOANST CNOXHEeNWnA npouecc 6e30wnboYHOro coeanHeHus B
onpeaenéHHble HanBMayanbHble U aCcCOLUUNMPOBAHHbLIE CXEMbl, MO3BOMAOLWNE KaXKOAOMY
y4yacTBylOLLEMY MHANBUAOY OTAENbHO 6e30WMB0YHO BOCNPUHUMATL OOHU U Te e obpasbl
U XenaHna UCNONHUTENbCKUX OencTBun. W aTo BCE ToXe rpaButaumsa!l U aons takon
«rpaBuTaLmm» yxxe He TpebyeTcs MHTEpHET, NeYyaTHble CpeAcTBa nepeaayun nHopmawmu,
Tene-, paauvoTpaHCsUMOHHbLIE cpeacTBa W npodee! bonee Toro TakoBas dopma
TpaHcnAuMnM no3sondeT 6e3 nckaxkeHnn bopmMmpoBaTb U TpaHCIMPoOBaTb MHGopMaLMo B
roriorpacpnyeckon e€ dgopmMme, U1 UMEHHO TaKOM CrOXHOCTU, KOTOpYy MO3r Yernoseka
BOCMNpUHMMaeT cpady 6e3 TpaauMuMOHHOM NOTPeBHOCTM B €€ pacwmdpoBKe, T.e. Ha

nNpAMYLo, B OTNNYME OT TEKCTOBOW, N30-rpacpmnyeckon B AByXMepHOM dpopmate u npoyee!

paBuTauus 3TO MHOrOYpPOBHEBbLIN MPOrpaMMHbIA  MPOLECC, B KOTOPOM «3Heprus-
WHpopMmauusa» urpaetT pofib  ynpaBnsLWero CcTUMynsaTopa U cogepxarens
MHcpopmaLMn 0 KOHeYHOU hopMe NOCTPOEHUS Yero-nMbo B KOHKPETHbIN KOHCTPYKT,
KOTOPbIN HaAO AO0OUTLCA C NOMOLLLIO rpaBUTaLUM U OpraHu3auMm B3amMoaencTBuA
Ten Apyr ¢ Apyrom nopg eé BNUSIHUEM BO BCEM «MaTepuanbHOM» [uarnas3oHe MepHOW
MacLITabHOCTM OT NpeA-aTOMapHOro 40 NfaHeTapHOro YPOBHSA OTAENbHO B FIOHO KaXKOoM

3Bé3gHon Cuctemsl.

C nosuumnm ykasaHHOro camo no cebe noHumaHue npoueccoB GopMmMpoBaHUus
obuwecTtBeHHoro Co3HaHusA npeacTaBnsieTcs yxe 6Gonee pas3BEépHyTo W rnybxe, Kak
KOCMOMU3NYECKN NPOLECC, a HE MPEXHUA (PUITOCOCKUN «OAO0MbICEN N XOHIMNPOBaHNE»
drnocodCKNMM KaTeropmsiMm H1 o Yém UctuHHoM. OBbuiectBeHHoe Co3HaHue, Kak Hekas
nporpamMma Aans KONMeKTUBHbIX OEWCTBUN WU €OUMHCTBO B BOCMPUATUN OKpPYXatoLen
AENCTBUTENBHOCTN, HECOMHEHHO CBA3aHa C  He3aBUCMMbIM  (POPMUPOBAHMEM
KonnermnasnbHbIX (COBOPHLIX) CXeM coeamHeHUst HempoHoB Moara yyacTBYOLWNX MHANBUOOB
BO €4MHOEe CXeMHOoe Lenoe unu opmMmpoBaHMe HeKoero nogobus nHaneuayanbHO ANs

KaXXgoro y4YacTtByroLlero B KakMx-To KOJIIEKTUBHbIX OENCTBUSAX U cobbITUSAX, npm 3TOM
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dunsnyeckoe paccTosHne Mexay MHANBMAAMKN, TpaHCASTOpaMm MHpopmauumn 1 T.4. ocobon
ponu He wurpatoT (onbiTel A. Tpodumosa)! lNpuMeHeHMe B onbiTax TPaHCAALMOHHON
TexHonormm 3epkana H. KosblpeBa, — 3TO YacCTHbI cnyyan, HO OGe3yKOPU3HEHHO
AEMOHCTPUPYOLWNIN A0oKa3aTenbCTBO TOro akra, 4To B KayecTBe 6a3ncHOM OCHOBbI
cdopmupoBaHma obuectBeHHOoro Co3HaHUA MONoOXeH KOCMo(u3nveckun npouecc
rpaBUTaLMOHHOIO yrnpaBrieHUs, a He 4YTO-IbOO eLwWe, KaKk 3TO paHee CTPOMIOChb Ha
NCKYCCTBEHHO BblOYMaHHOM MOHUMaHUKN Yepes3 YNpoLléHHble rnocodckne kateropum u
npoYne MnOBEPXHOCTHblE HEeAOMbLICNINA U3-3@a OrpaHNYEeHHOCTU MO3HaHuUA. A 4To Xe

NPOUCXOANSO B XXUTEMNCKOWN NpaKTUKe 40 NOoSBNEeHUs «TexHorormm 3epkan H. KosbipeBa»?

B npaktuke xun3Hu go v nocne nosasnexHvs naen H. KosbipeBa 4YTO-TO AOSMKHO Xe Oblno
urpaTb TaKOBYK POJSib «TPAHCISATOPOB» 3HEProMHMOPMAaLMOHHOIO conpoBoXaeHus? B
nepuog ynpasfeHus uHTepBeHTCKon Cuctembl BCA MHEMOPMALMOHHAA KOppeKLums
NporpaMMHbIX MPOLECCOB OCYyLEeCTBNAnacbL ¢ npumeHeHmem «bonbworo n Manoro»
3epkan YK Kannac -1 n Kannac-2 n nx tpaHcnatopoB, HTepBeHTcknx YK Kaskas, YK Anbnbl
n YK KanudopHusa n nx TpaHcnatopos (MaTtepuan npegoctasrieH B OPY, Tom 1-4). A HbiHe
3eMnén noka TOmMbKO eLlé Bocco3galTcsa ABa UCTUMHHbLIX eé YK Antan-1 n Antan-2. Kak
KOCMOMU3NYECKNA MPOLECC MO BOCCO34AHUKD MUCTUHHBIX YCITOBUA LIMBUIIU3ALMOHHOIO
pa3BuUTUA 3eMnn 3TOro noka BMOSHE AOCTAaTOYHO ANns obecneyeHusi TeKyLero ypOBHS
3HeproMHOpPMaLMOHHOrO COMPOBOXAEHUS WCTUHHBIX MPOLECCOB YrpaBreHus npu
NCNOSNTHUTENbCKUX OEUCTBMAX Nogen n dopMmpoBaHua mnx obuwectBeHHoro Co3HaHus,
N3MEeHeHNa npoueccoB ux ObiTua Ha [lepexogHbln nepuod W npoyee. «3epkanay
Ynpasnsowmx KoMmnnekcoB aTo Ype3BblHMaHO BaXHble, HO HEe eOMHCTBEHHbIE CpeacTBa
TpaHcnaumm ansa obecneyeHns aHeproMHOOPMaLMOHHOIO CONPOBOXAEHUS BbITUS XKMBOTO

BellecTBa Ha Hallewn nnaHeTe.

B AaHHbIN MOMEHT Mbl HE 3adaéMcCsi Lienblo paccMOTPeHUs B aeTtansax Bcen Cuctemsbl
3HEpProMHOPMaLMOHHOIO COMPOBOXAEHMWS, MOCKOSIbKY 3TOMY HeOo6XO04MMO MNOCBATUTL
oTaenbHoe cyxaeHne. Ho xoTs 6bl NOBEPXHOCTHO cnefyeT yka3aTb Ha TO, YTO B TAKOBOM
COMPOBOXAEHMMN MOMUMO 3epKan NPUHUMAOT yyYacTue U UHble CpeacTBa TPaHCNAUUN U
COMPOBOXAEHMWS, @ UMEHHO: cama 3Be3aa Hallen 3Bé3gHon Cuctembl (ComnHue) co Bcemu
€€ CUCTEMHbIMM 0OBEKTAMM FeHepaumm 1 TPaHCNAUUK MOTOKOB «3HEPrum-mHdopmMaunumy
(kak 4YacTM NOTOKOB MaTepuuM MarHUTHou aHeprum ¢ CornHua, HO COo cneumuyecKknmMm
napameTpaMmm n OCOObIMM CKOPOCTHbIMU XapaKTepPUCTUKAMWU MpU KX NPOABMNKEHUN K
3emne), a Tak e 3BE€3abl UHbIX 3BE3AHbIX CUCTEM, Yy4aCTBYHOLMX CBOMM YNpaBhaoLWLnm

BNIUSAHUEM UMW TPaHCNUPYEMbIX MOTOKOB C UX CrneunpuyHon «3Heprnen-mnHpopmaumneny

240



MakoB B.B. «KoHcTpykTnBHas Teopusa Becero». SHepruga-MHgpopmaums (OTpbIBOK, NOBTOP)

(co cBoMM OCOBEHHbIM KOMMIIEKCOM MapamMeTpoB) Ha 3TOM 3Tane UMBUIN3ALMOHHOIO
pa3suTtua 3emnu (Bcs rpynna Uunsunusaumm Crnpuyc co Bcemu mx 3B€3gHbiMm Cuctemamu,
X reHepupyrowmnuMm obbekTaMn M BCEBO3MOXHbLIMU MNfl@aHETAPHBIMU TpaHCNAToOpaMu);
3eMHble peTpaHcnaTopbl YK ¢ yacTblo pelwéTkn ATMocdepbl (B OTAENbHbIX anuM3ogax
CONpPOBOXAeHUSA BbITUSA XXUBOrO BeLLECTBA); NpecHas BOAa, Kak cambli éMKuA Ha 3emne
HaKonuTernb N XpaHUTenb NPUXOAALLEN NN 3AEeCb Ha NNaHeTe reHePUPOBAHHON «3HEPrnn-

nHopmauumy.

Cam kocMoMU3nYeCcKnin NpoLecc, CBsA3aHHbIN C OOPMUPOBAHMEM KOSNErnanbHbIX CXem
coeiHeHnss HenpoHoB Mosra y 3agenCTBOBaHHbIX B WCMOSHUTENbLCKUMX MpoLeccax
WHOMBUAOB N0 BAUAIOLWUM yripaBreHneM rpaBuTaLMOHHOIO Xapakrtepa ¢ npuMeHeHnem
9HEepreTMYeckon cybCcTaHUMM «IHEepPrun-mHopMaumm», Kak MaTepuanbHOro HoOCUTens
camMmon nHopmauunm o) npouncTekatoLemn OoKpy>atoLlen OEeNCTBUTENbHOCTMH,
npeacTaBnNeHHOM B AaHHbIA MUT — U eCTb 6a3oBasi OCHOBa (POPMUPOBAHNS OOLLIECTBEHHOIO
Co3sHaHus, kak Hekoero cobopHOro cueHapus 0 COBMECTHbIX LENCTBUAX, OCO3HAaBaeMOro B
NpoLLnoM, HacTosweM 1 Gyayuwiem, n BOCIPUHUMAEMOrO SIKO BpEMEHHbIN eanHoobpas 13
coBopHbIX NOHATMI O BbiTMe Cyulero ansa aToro konnernansHoro Ero Bocnpusitua B mur
HacTosero. A BCE BMeCTe — 3TO CIIOXHbI KOCMOMU3NYECKNI NPOLIECC pearnbHOro yxe
CBEpPLUMBLUErOCH B3aUMOOENCTBUS Tef, CBEPLUAIOLLErOCs B AAHHbIA MUT UM NPOrPaMmMHO
3ansaHMpoOBaHHOrO BOMNSIOLLEHNA Yero-nmbo B ByayLiem, HOCALWMIA No4 coboto Ansa CBOEro

BOIM/IOLLEHMSA UCTUHHYIO (PU3MKY MOSEN.

MaTepuanbHbIM HOCUTESNEM NPOorpamMm rpaBUTaLUOHHOIO B3aUMOAENCTBUS BHYTPU KaXKaon
ranakTMkM Onsa Ten KOCHOro BellecTBa BCEN MepapxvuM MepHOW mMacluiTabHOCTM OT npea-
aTOMapHOro A0 ranakTUYecKoro ypOBHS, €CTb «3Heprus — BpemMs». A HocuTenem
nporpamMm rpaBMTalMOHHOro B3aMMOAEWUCTBUSA AONS Ten XWBOro BellecTBa, €CTb
«3Heprusi-BpeMs», Kak Ha ypoBHe B3aUMOAeNCTBUSA OT NPOCTEULLMNX, OpraHM3aumum u
ynpaBreHUA reTepoTpodHbIX COCTOSIHUN B chepe ObiTusa ¢hnopbl, Tak U «3Heprus-
MHopmauma» Ha OGonee BbICOKMX YPOBHAX B3auMOAEUCTBUS, yMNpaBrieHUst Wy
camoopraHusaummn, Takoro kak obrnagaHwe Habopom dyHkumi Mosra nogen u camo

o6LLEeCTBO U3 Ntoei 1 nx passmBatoLmecs KOHCTpYKUMM coLmanbHOro yknaaa u CoXuTus.

CTaHOBUTCA MOHATHBLIM MPUYUHHOCTE U CYTb (POPMMPOBaHUS YNpPaBASAOLWEro TpUNTuxa
coBepLlleHHO BO BcéM: Hagcuctema; Cuctema mn lNoacmcrema, Ha KOTOPbIM NPUX0AMNoch
6e3 0ObsCHEHMM HeoOoHOKpaTHO onupatbca Ham B Teopum «OcHoBbl POpMUPOBaHMS
Yenose4yecTtBa». He 3aBMCMMO OT YPOBHS MEPHOW MacLLTabHOCTKM B NIOHO Bcen BceneHHom

yepe3 BCK Cnupanb MepHOW uepapxuum B ccepe KOCHOro BeljecTBa MPOXOauUT
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ynpasnswoLiee rpaBUTaLMoHHOE BNSIHUE SHEPreTUYECKON CyOCTaHUMM «3HEPrUsi-BPEMSA»
npu ¢opMMpoBaHMM B3aUMOLENCTBUA Ten C npef-aTOMapHOro YpPOBHA OO YPOBHS BCeEW
BceneHHon, HO Bonnowaemon ¢ oba3aTtefnibHbIM UHOMBUAYANbHLIM «MOYEPKOM» KaXKaom
ranaktuku. [Npu dopmupoBaHum ynpasnswwero tpuntuxa (Hagcucrtema, Cuctema wu
Mogcuctema) Oons B3aMMOAEWNCTBUS Ten B cdepe XUBOro BellecTBa YynpasnstwoLlee
rpaBUTaLMOHHOE BNUAHNE OPMUPYETCA MNPU COBMECTHOM YYaCTUM SHEPreTU4EeCKnx
CyOCTaHUUN «3HEPrUUN-BPEMSA» U «3HEprum-mHgopmaumm». Kak BonnoLwiaeTcs TakoBoe
B3anmogenctame? 3710 Bonpoc guankn Mosra n usnku KneTku, Kak OTAeNbHbIX HayYHbIX
HanpasfieHU, 0 YEM HEeOOHOKPaATHO HaMW YNOMMUHAmNOCh.., HO HblHE 3TO CYXOEHWe He K

MecTy.

K mecty 6bino 6bl nonbiTaTbCA Bbipa3uTb B OBLWIMX OpUEHTUpax, YTo Takoe «Ku3Hb» C
Nno3numin KOCModn3nNYeCKoro npouecca B3anMoaenCcTBms Ten B cpepe XMBOro BewecTaa
BO Bcen BceneHHown. Tak BOT Ansi chepbl XKMBOro BelecTBa, «XKn3Hb» ecTb npouecc ero
ObITUA, KO XuBoro Cyuiero, Ha KNleTOYHOM YPOBHE U YPOBHE NPOCTbIX, CIIOXHbIX U
Mera-CrioXXKHbIX COGOPHbIX OPraHU3MOB M3 HUX, KaK COBEPLUEHCTBYHOLWASACA rapMOHUA
MEXKIeTOYHOro B3aumMoAencTB1MA NoA ynpaBnsowWmmM BNMAHUEM FPaBUTaLMOHHOIO
Xapaktepa CO CTOPOHbl «3HEpruu-uHcopmaumMm» U «IHEpPruu-BpemMs», Kak
3HepreTUYecKnx cybcraHumn. o cTteneHn opraHM3yroLEero CoBepLUIEHCTBA BCA nepapxus
«Kn3Hn» XMBOro BewlecTBa npegycMaTtpuBaeT TpU  YPOBHSA:  OAHOKNETOYHas;
MHOrokneTo4yHass 6e3 mMo3roBon (POpMbl BAMSIOWErO YNPaBfi€HUs; U1 MHOFOKMETOYHasa C
MO3roBOM (OOPMOWN PErynMpyloLero ynpasfieHUss W KOHTPONA COCTOSIHUA  ObiTuS.
MocnegHun ypoBeHb nNpeacTaBfieH ABYMA NYTSAMU  OPUEHTUPOBAHUSA: PasyMeHHOro
OpueHTUpoBaHNA 1 HepasyMeHHOro opueHTupoBaHus. Kaxabli ypOBeHb YyKa3aHHOW
nepapxum B CBOK O4Yepedb npegycMaTtpuBaeT MOAYPOBHWM MEPHOM MacltabHOCTW, HO

TaKoBble AeTanu B AaHHbIi MOMEHT CYXXOEHWUIA ANsi HAC HE YMECTHbI.
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