ABTOp MakoB bopuc Bukroposuu.

ouyepk «Mopenb lNMynbcap», WiN YTO eCTb UCTUHHANA
rpaBMTaLus, SHEprusi-epemMs, sHeprusi-uHopMaLums,
ABWXEeHUe, DHeprua Kak TakoBasi U MHOroe apyroe,

PEeNAaTUBUCTCKOU (p3MNKe HbIHELUHEro.
Ooknag 1 KC-13(52)

doTo — goAeKasApanbHan ®oTto — moaenb lNMynbcap
cepa
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CoaepxxaHue

« Ob6ocHOBaHMe HeEOHXOAMMOCTU rpaBUTaLINK
= [paBuUTaLNS — co3uaaTeNbHbIN YpaBAsEMbIN MPOLIECC
= YMNpaBleHNe HEMHEPLIMOHHBIMU COCTOSAHUSMU SHEPTUN
= Paznnume ynpaBneHus 6bITMEM SHEPrnK
- CoBpeMeHHas pu3unka — 0 rpasuTaumm
« [loHdTMe rpaBuTaLmm
« MHAMBMAYanbHOCTb rpaBUTALMU FranakTuK
- AHanorus: Mo3r-FanakTuka
= Dba3ncHaga ocHoBa ynpasneHus
- dopMaT ynpaBnsoLLEN SHEPTETUYECKON PELLETKU
« CMbicn npeanonoxeHns Kosbipesa
- [ToneunTenbCknn KOHTPOSb
« Llenb rpaBUTaLMOHHOro ynpaBnaeHus
- AHTUIrpaBUTaLUS
- [1o0NONHUTENbHbBIE HAaYYHbIE NMPEANnONOXKEHNS



Tak UYTO Xe TaKoe rpaBUTaLMs B AENCTBUTENBbHOCTU, KaK
HEKMW BaXKHbIX KOCMO(U3INUYECKNUMN npoLecc
BOMJIOLLEHUS,

B ObiTVE 3HEPrNN BELLHOM YacTu
Bcero Cyuiero?

MoXeT 6bITb NpY B3aMMOAENCTBUN MaTEPUAsIbHbIX TE
[IOCTAaTOYHO 6b110 6bl OrpaHUUYNTLCS PACCMOTPEHNEM TOJIBKO
OTAe/IbHbIX BapuaHTOB B3auMOAENCTBUSA:

- NPWY pasaenéHHON CNOCOBHOCTU TeN «MPUTAruBaTbh>» He
«OTTaJ/IKuBan»,

- WIN «KOTTAJIKNUBATb>» HE «<IMNMPUTAIrnBasa>»,

- [1a eLlé npu 3ToM HeobxoaAnMOCTb
ob6si3aTenbHOro cobnroaeHns rapMoOHUN MUHUMAJbHO
HeJennMbIX AEUCTBUN «NPUTArMBaTb-OTTaJIKUBaATb>»
OAHOBPEMEHHO.



Ho ecnv MOTMBMPOBaHHO UTHOPUPYETCA CNOCOOHOCTb
6e3ycnoBHOro cobnoaeHns rapMoHnn obs3atenbHbIX
MUHUMAJIbHO HEAENNMbIX AENCTBUN «MPUTArMBaTh-
OTTAJ/IKUBaTb>»,

«pa3HornaacHoro cornacus>» (rapMoHMKn) rnpu Takom
BapuaHTe B3auMOAENCTBUS.

Ho B TakoM cnydae Bo BceneHHou Ho
xaoca Het! To ectb 6€3 Tak Ha3bIBaeMOU B
TEOPETUUECKUX CYIKAEHMAX O BO3MOXHbIX BapuaHTax
B3aMMOAEUCTBUN MeXAY TeNamu

BO3MOXXHO N1 TAaKOBOE AesiHNe MeXay Mera-tenamm Bo
BceneHHon, koTopas obpena coctosiHne «Kocmoc»
(nopsipok)? [la, BO3MOXHO!

Kak nporpaMMHbIA 1 ynipaBsisieMbin nNpoLecc
LMBUIN3aLMOHHOIr0 COBEpLUIEeHCTBOBAHMA FAapMOHUM
copMbI B NPOCTPaHCTBE KOCMOMU3NYECKOr0o ecTecTBa.



He MeHee MHTepecHble NpoLEecch! bbITuS Cywiero
BOMJIOLLAIOTCS HAa aTOMapHOM, MOJIEKY/IIPHOM U Bonee
BbICOKOM YPOBHE MEPHOIM MaCLLUTAbHOCTN B3auMOOenCTBUSA
Ten, 3T0:

- yaep)xaHue CTabu/1IbHOCTU COCTOSIHUM (DU3UYECKNX U
XUMHNYECKUX CBOUCTB
- YCTOMYMBOE COCTOSIHUE napamMeTpoB U CBOUCTB

B paMKax MaKCMMasibHO BO3MOXXHOIO
NPorpaMMHOro AV1IEHUS U TaKTa ux bnosornyeckoro
BpeMeHM,

BCE 3TO TOXE C/I0XKHOE YNpPaBASEMOE ABMXEHME TeS, C TEM
XEe yYaCTUEM YNpaBASIOLLMX COCTOSAHUM,

Cny4yaMHoCTEeln B TaKOBOM B3aMMOAENCTBUN TEN HET, U He
6b1J10 HUKOrAa, HO Mbl TaK U HE MO3HaNN,

Kakum o6pa3om popMmupyerca Hekaa ynpasiseMas
3aKOHOMEPHOCTb NOBEAEHNS TEN NpU UX B3aUMOAENCTBUN?



BCFIKaFI 3dKOHOMEPHOCTb BO B3aMMOAENCTBUMN TeN
CnyanIHblM OGPaBOM HE NoABIAETCA

IMeeTcsa npsiMas HeobXxoAMMOCTb CAENaTb HECKONbKO
HAY4YHbIX YTOUYHEHWU C MOMOLLbIO
KOTOPbIX HaM yAacTcs paccesiTb TyMaH
HeonpeaenéHHOCTM BOKPYr BCEro Toro, 4Tto 6bu10
CBSI3aHO C rpaBUTaLIMEMN.

- CJIOXXHOM KOCMO(U3NYECKOM YNpPaB/IiEMOM
npoLiecce, BonsiowarouieM 6biTne cBoé
_MaTepun 31EKTPUYECKON 1
MarHUTHOW 3HEPrun;

- UFPaeT BaXXHYI0 posb B Npoueccax obpazoBaHus
CaMoro Beulecrsa, NpuaaH1a BeLLecTBY
M yAep)>XaHuUA ero B
CTabusIbHOM COCTOSSHUM U ANIEHHOCTU HeKoero
onpenesieHHoro BpeMeHu;



- 06psKkeHUss cchopMMpPOBaABLLIErOCS BELLECTBA B MEepHbIe
MacLwTabHble COCTOSAHUSA, TAPMOHNIO (POPMbl CO CBOUM
B JIOHO
obLien rapMoHUM NpocTpaHcTBa-Bpems, NpuaaBas
BELLECTBY NporpaMmHbie pusmnyecKkme CBOMCTBA;

- 06a3aTeNnbHOE coyvyacTme B GOpPMUPOBAHUN YCITIOBUMA
yrpaB/SieMOro XU3HeconpoBOXXAEHUSA
0cobeHHO PasymMeHHOoro
LINBUIN3ALIMOHHOIO OPUEHTUPOBAHUS, y4acTue B
ynpas/isilowmx 1 obecneumBaroLmx npoyeccax
ONOOrMYEecKoOn 1 MHOW AEATENbHOCTU

- U MHOroe gpyroe.

E K npoueccam bbITus
SHEeprnn, HAXOASALWMUXCA U B HEMHEPLIMOHHOM
COCTOSIHUM.

paBuTayua obpetaer coBepLueHHO NHoe K 6onee
C/TOXXHOEe (PYHKLIMOHANIbHOE HaZleNeHne
HOCSIT Y)Xe COBEepLUEeHHO UHbIEe LiefneBble U
pn3nyecKkne oOpmeHTmpB.I.



[Insi TAKOBbIX COCTOSIHUN 3HEPruK HE CYLLECTBYET
NPUBbLIYHOIO KOJIMYEeCcTBa BewecrBa («Ppnanyeckon»
Macchl), MOCKOJIbKY BCE

CBS13aHO YXe byaeT
Bblpa)XaloLLMMCA TOIbKO Yepe3 noreHuuasn sapsaa.

Bropas yactb 6biTnsa Cyliero anst sSHeprum B
HEMHEPLIMOHHOM COCTOSIHUM MMEET YiKe COBEepLUEeHHO
MHYIO KapTUHY, BCEMU U BCAKNMMU
NapaMeTpaMu B CBOEN MEPHOCTU, YE€M BELLHOE
oLlyljaemMoe u BUAMMOeE €ro COCTosiHMe.

W 3Ta BTOpas YacTb 6bITUS 3HEPrUN HEMHEPLIMOHHOIO
COCTOSIHUS, U1l HbIHELUHEW HayKM NOoKa NONHOCTbIO

HO - MIMEHHO C HMMM CBSI3aHbl OCHOBHbIE Byayuime
TEeXHOJIOrMyecKue pelLlueHuUs:

- AN opraHusauuu
YenoBeyecTBa,

- peLlleHuns 3HepreTndeckmnx npobnem 6e3 coipbeBou
OpuUeHTaLuuu,

- nepexoa Ha MHOM NPpUHUMN ABMXEHUA TPAHCNOPTa C
npnmeHeEHnEM NCTMHHO 6e3or|opr|x LI,BVI)I(MTeJ'IeVI



IDTOT npouecc Ans 060mMx COCTOSSHUN SHEPTUIN MPOUCXOANT
OAHOBPEMEHHO U, NP 3TOM:

- rpaBuTaUMs, Kak KOCMOMU3NYECKNIM NpoLiecc

6biTna Cyllero, yxe
BTOpPMYEH BCEM CBOUM YNPaBASIOWNM YPOBHEM
OoT 6bITNA 3HEeprumn HEMHEPLMOHHOIrO0 COCTOSIHUSA MO TOM
NPpUYMHE, YTO coctosiHe Cyllero ceoé bbiTue
BOMJiOWaeT B cpeae sHeprmm HeMHepLUMOHHOro
COCTOSIHMA (Kak pbiba B BOAeE).

3aKoH «BceMUpHOro taroteHna» HbloTOHa MoYKeT
PAcnpoCTPaHATbLCA TO/IbKO Ha BeLWHY YacTb Cyllero, a

no ceMy BceMmpHbIM ITO e KacaeTcs]
n OTO A. DUHLITENHa.

CneayeT OTMETUTb TOJIbKO OAHO: MHOrMe rnpoLuibie
nccnefoBaHUs B UTOre He nNpuaanm nosHOM SICHOCTU U
YBEPEHHOCTU B 06peTeHnn NCTUHbI OTHOCUTEJIbHO
rpaBMTALMM.

To ecTb BONpOC O rpaBUTaLIMM, KaK O (PU3NYHECKOM
npoLiecce, crneayeT cymTaTb A0 KOHLUA



B kayecTBe NePBMYHOO /IOLIMAHCKOro OpUeHTMPa
npeanaraeTcs ceayolmii HayuHbIA NOCTysiaT:

— 3T0 €CTb KOCMOMM3NYECKMI MpOoLIecC
ObITMS YACTM SHEPIUN B MX MHEPLMOHHbIX U
HEMHEPLUMOHHbIX COCTOAHUAX, CBA3AHHbIM C NpUAAHNEM
MM Takoro MYHKLUWOHaNbHOrO0 KOHCTPYKTUBHOIO
OPUEHTUPOBAHUS Npn KOTOPOM
(popMUpYETCA UX ynpasBasioLlee BJiMsiHue,
MaTEPUSAM SNTEKTPUYECKON SHEPTUN U
MaTEPUSIM MarHUTHOM 3HEprun obecrneymnTb CriocobHOCTbIO
o6psHkaTb cebs BoeaAnHO (COBMECTHO) B BeLLecCTBO,
obpeTaTb HeO6XOANMYIO MEPHYIO KOHCTPYKTUBHYIO (POPMY U
MEPHYIO0 MaclUTabHOCTb,
n pusnyeckoe Bceobluee
(OYHKLIMOHANIbHOE B3aMMOAEUCTBUE AIKO Tes C APYruMuU
Tenamm c obs3aTenbHbIM Cob/1t0AEHNEM rapMOHNN
MUHUMarnbHO HEAENUMbIX AEUCTBUNA NMPUTArMBaTb-
OTTaJIKMBaTh, Kak nocneayollee bbiTne 4acTu
CyLuero B JIOHO YacTU BCEN OKPY>KaloLLIEM
NEeNCTBMTENbHOCTU BceneHHoN, MEPHbIX U HEMEpPHbIX
HEeMHEepPLMNOHHbIX COCTOSIHMIi eé 3Hepruun.



CaM npouecc BOCCOeAMHEHNS ABYX BaXXHENLLINX
COCTaBNAOLWNX MaTeEPUN, SNIEKTPUUHECKOU U MarHUTHOM
yepes UX HoCUTeNu, HEeKUM
TPeTbMM KOCMOMDU3NYECKMM NPOLECCOM, KOTOPbIU U
Nosly4aeT Ha3BaHME B CBOEU UCTUHE

Takon nNpeanoXXeHHbI Hay4YHbIM NOCTYNaT — ecTb
NpUHUMNManbHO HoBas nnartdopMma
BCEW
(PU3MYECKON UCTUHHOM CYTU B3aMMOLAEUCTBUA Ten ApYyr C

APYroMm.

CaMO TanHCTBO KOCMOMU3NYECKOro NPOoLIECCa NOSABIEHUS
BELLLECTBA C
6a3ncHOM BCEOXBATHOCTbIO cdepbl NCTUHHOW rpaBUTaLIMn BO
BceneHHon, HocsLLEeN KOHKPETHbIN ynpasnsowmn Bekrop
NpocnNbHOro pasBUMTUA B KAXXAOMU raslakTUKe CO CBOey
YNpaBASEMON TEMAaTUYECKON CTPOro NAEHTUMDNLIMPOBAHHOM
«3BE3AHOM Menoanen» PasyMeHHOro co3naatoLlero
XapakTepa -

KQYXOOMV raakTnuyeckomMyv cvbbekTVv.



Ka)xgasa ranaktuka, — 31o cnox(Hemem «XOp u3
MHOXeCTBa 3BE34HbIX MesIoANN>, FapMOHNYHO
CNOXEHHbIX U3 «3BE3AHbIX Cuctem»,

B TOM yucne.

Mbl 06nagaemM CnocobHOCTbIO «pa3roBapuBaTb> TOJIbKO
6bnaroaaps napoM AapoBaHHOMU
aHaNOrM4YHO TaKow
e «pa3roBOpHOM TEXHOJZIOrMNU>», KAKOBOM obnagaer
BCS Hallla rasakTnka «MneyHbin I'IyTb»

B ApYrou ranaktTuke apyrme aHekaoTbl U UHble
TOCTbI!

KaK ynpasastoLLmnn 1 BAUAIOLLUI (ParMeHT,
Ha TeMaTUYHOe copaepKaHne TaKoBOM
«3BE3AHOM Menoann>.

bbiTMe KaXKAou ranakTuky npeacTtaBneHo KOMIMJIEKCOM
CBOEero cobCcrBeHHOro B
rnpoLeccax sHepromHdopMaLMOHHOro ynpasasioLiero
conpoBoykpeHusa 6biTna Cyllero U 31eMeHTOB
B3aMMOJENCTBUSA Ten, T.e. MpoLiecca rpaBUTALMOHHOIO
ynpasAsiloOLLEero ConpoBoXXaAeHus,

19 KAXXKA0W raNakTUKu

oTAEJIbHO.



Hawe CBeTnno yMmeer eLwé AONONHUTENBHO U «UCTOSHATD
ornpeaenéxHble NapTum cosio>»>, CBOMMU 06 beKkTamMu
N3y4aloLLMMKU CBOU «MNpeaynpeanTesibHble U
MHPOPMALIMOHHbIE» MENOANU Nepen Ka)<AblM MOLLHbIM
B3pPbIBOM-BbI6OpPOCOM - B 3TOM C/IOXXHOM 6/IMXKHEM U
Nanékux Xxopax U3 psiga co3Be3AnM Hallen raJlakTUKM,

- KaKUM-TO NOKa HEN3BECTHbLIM 06pa30M N MO HEBEAOMbIM

NS Hac Npu3HakaM B OTW OTAESNbHbIE
«3Hepro-nHopMaLMOHHbIE XOPbl>,
BpeMeHHO WU/ NOCTOSAHHO BO BIOJIHE KOHKPETHbLIE

cxXemMbl B HaweMm Mosrel

Haw Mo3r rno cBonM yHKLMOHAbHbIM CNOXHbIM
npoueccam,
Hallen rajsakTmukm.

K KaKkOMy TUNY «Xopa>» OTHOCATCSH TUMNOBble 6a30BbIE
Hawero Mo3ra?



9TO NOKa HaM HEU3BECTHO, HO 3HATb 3TO BaXXHO, YTOOLI
BeAaTb U NOHMMATb, Kak Yenoseky nogHMMaTb YPOBHMU
OKTaB ero Mo3ra HbIHELWHNE CXEMblI
COeANHEHUS HENPOHOB OT CEroAHsALIHEero NnpMpoaHoro
ecrecrtBa!

JTO Hay4HoOe 3aKJltoveHne ABNSETCS BaXXHbIM LLIAroM Ha
NyTW BOCCO3aAaHus Yenoeeka n obpeTeHnsi coBepLLeHCTBa
ero Pasyma.

Hale 6nmxaniuee byayliee cTapToBO KPOETCH
N CBSI3aHO OHO C NPUHUMMNUAMBbHLIM N3MEHEHNEM
BCeX 6a3nCHbIX OCHOB, MOJ1ararowWmMX U ONMPaAIOLWMXCS Ha:

- NpUHUKNNNAIbHO NHOW B3r/i14 B BOMNpPOCax Nno3HaHm4
UCTUHDI

- Hano/HeHUs1 E€ NOHO SHEPrMsSIMM MHEPLIMOHHOIO ¥
HEWHEPLIMOHHOIO COCTOSIHUN B Lieniecoobpa3HoM
KOJZInueCcTBeHHOM 06bEMe M ynpas/iseMOM KauyecTBe
MX noBeAeHus,

- obpeTeHue Ero X 7]
COBEepLUEHCTBA KOHCTPYKTUBHOWU (DOPMbI,

- peanbHOro PasymMmeHHOro opueHTUMpoBaHUA B CBOEM
Lilef1eBOM LMBUIN3aLMOHHOM pa3BuTun!



DYHKLMOHANbHOE OPUEHTUPOBAHME YepEe3
rpaBUTALMOHHOE ynpaBasoLlee NonevymMTes1bCTBo
BCEraa A0/HKHO ObITb noa
YyNpaBAsioLylo CyTb CBOEro B/IMSIHUA Ha BCE MOAE/NbHbIE
)éKJ'Ia,EI,KVI MHEPLIMOHHbIX COCTOSAHUI 3HEPTMA B MpoLieccax ux

bITUSA.

[[paBUTaALMOHHOE YnpaBnsoLlee BInNgHNe
KOHCTPYKTUBHYIO FQPMOHUI0 B3aMMHOI 0
NPOHUKHOBEHMSA B NMpoLecchbl MacllTabmnpoBaHHOro
BO3pacTaloLwero MmpoobpasoBaHns oT Masoro K
60/1bLLOMY,

- COXPaHssi MpW 3TOM BCe MaclTabHble MEpPHbIE
3aKOHOMEpPHOCTU 06psxKeHusn 3Heprm1 B oLiecce

HapallnBaeEMOro oopeTeHunsd
6onee COBEPLLUEHHOIo Ka4decrtBa €ro YCJ'IO)KHFIIOLLI,eFOCFI
NnoBeaeHus,

- MPOABNAA C 0AHOBPEMEHHbIM
CBOE TeKyllee un byayuiee 6bTne Yepes CBOU XXe MepHble
¢dun3nyeckme napamMeTpbl B JIOHO NPOCTPaHCTBa-BpPEMS.



B 3TOM 1 NposaBnseTcs BeiMYMe He pa3pyLlaeMoCTH
BceneHHoMm, nobble eé
COCTaB/ISAIOLLME KOMMOHEHTHI, BbIPaXKaloT cebs uepes
6e3ycnoBHoe B3auMOAENCTBUE, KO Tena U
B3aMMOJENCTBUE CUE ECTb YNPaB/ISEMbIN MNMPOLIecc,

DyHKUNOHaNbLHOE OpUEHTUPOBAHUE rPaBUTALIMOHHOIO
ynpasnasiouiero BJIMSHUA MOXeT 6bITb BONJIOLWEHO
TOJIbKO C 0653aTe/IbHbIM MpeaBapsaoLLnM

BCEX 3JIEMEHTOB KOHCTPYKTUBHOIO
LMBUNN3ALMOHHOI0 COBEpPLUEHCTBOBaHUA, A0BEAEHHOIO A0
(PMHANBHOro CBOEro NpPoayKTa,

B (popMe BHEWHEro 3se3g4aTtoro TpuaHAa3noasapa,
3aBEpLUAOLLEr0 OCHOBAHWSA 6a30BOW YNpaBnsioLLIEN
SHEepPreTUYeCcKoMm peLueTkm AN Kaxxaoro ynpaBnsiemMoro
MEPHOro YpoBHS MaclUTabHOCTM.

MMeHHO TakoBOM coBepLUeHHbIU hopmaT
3HEpPreTM4YecKoMm peLUuETKH
ans 6bITna BELWHOW YacTu
Bcero Cyulero:



nposiBrieHune
cym™ )

Ka My

BéellecTBa, O00BLEeKTY [




cneayowas 3asBnsemMas 3aKoOHOMEPHOCTb Ha
YPOBHE HAYYHOr0O NPeAnoJIoXKeHUS.

- C O4HOM CTOPOHDI:

ABJIASICb NepBUYHOU ONOpHOU cbopMupyroLlen 6a3on
[J151 BCSKOrO BblILLIE YKNaAbIBAEMOIo BELIHOIO MEPHOIO
YPOBHS, —

ANA nepBUYHON (POpPMbI SHEPreTUYECKnX
pelleToK byayulero sewecrBa Ha npeaenbHo
MUHUMasbHbIX MMPOOOPA3YyIoLWMX YPOBHSX, YiKe
3aKsagbiBasg 3TUM CaMbIM
KauyecTBa noseAeHus

- C Apyrom CTOpoOHbI:

OT aTOMapHOro 1 A0 Mera ypoBHEN,
dopmupyroTca BnosHe KOHKPETHbIE (PYHKLIMOHAJIbHbIE
OPUEHTUPOBaHMUS U NPOABJIEHUS CYTH

anst bonee
C/TOXKHOIO CYLLLHOCTHOIO BbIPaXXEHUSI Ka)<A0OMY BELLHOMY
06beKTy HenocpeacTBeHHO BUNANA CO

CBOEro YpOBHS Mera-MepHoW MaclUTabHOCTU Ha HaAesIeHUs
¢dYHKLIMOHA/ILHOIrO OPUEHTUPOBaHUA B afpec BCero
paHee BMNJIOTb A0
YPOBHSI MEHEE aTOMAPHOro, T.€. HE BELLHOrO.



JTO eCTb - 3aKOHOMepHas B3aMMHO BCTpe4yHas
B/IMSIIOLLIAA rapMOHMUS,

KaKyto-lmbo KOHCTPYKTUBHYIO
CJ/1Iy4aliHOCTb B CBOEM BELLHOM BOMJIOLLEHWH,

- obecneumBaroLlas rapaHTUPOBAHHYIO
(pYHKLMOHANIbHYHO HY>XHOCTb U L{es1ecoobpa3HOCTb

Ha MeXraJlaKTU4eCKOM MU
raJlakTM4yecKkoM ypoBHe, A0 YPOBHS BHYTPW aTOMapHOro
YCTpoeHus (AApo U 3/1eKTPOHbI)!

Mo 3ToN npnumHe Bo BceneHHoun HUYEro He
CO3/AaBaJIoCb U He co3paéTcs!

«Mpounoe, HacTosiLiee u 6yayllee CyLLecTBYIOT

NMpMunHa TaKOBOIro NpPeanosIo)KeHus
peaJ/ibHbIX aCTPOHOMMUYECKUX HabnroaeHuu,
NpoBOANMbIX B 06cepBaTopum 1y/IKOBO, MO HEKOTOPbIM
3BE3/]HbIM 0bbEKTaM.



ABTOpOM (H. Ko3bipeBbiM) 6b151 06bHapyxeH addeKT
NpuUXoasiLLnX co
3BE3/] CUrHANIOB U3 TeKyLlero peasbHO HabnogaeMmoro
NMOJIOXKEHUSA <KUCTOYHUKA HabntoaeHUs», N U3Ty4YEeHUs U3
TOUKM €ro ynpexaarouiero rnoJjioXXeHus, KotToporo
06beKT HabnoaeHus

Ho obbsicHeHne camon cyTn hn3nKn NpoLecca OCTanocb Ha
pPeNnaTUBUCTCKOM (pOpPMYJ/IbHOM YPOBHE aBTOPCKUX
06bsICHEHNIN, aBTOP MPOCTO 3aBEPLUNTb
nccneaoBaHue.

Ho B 4éM e BCE Taku UCTUHHDbIN (PU3NYECKUN CMbICH
3aABJIGHHOro? A BCE OMnsdTb CBA3aHO C MNnepBbiM
KJIFOYMKOM NO3HAHUS TaWH UCTUHbLI, 3asiBIEHHbIM Yepes3

«Bceé Cyuiee aBneHo u3 6biTus. A
6biTHEe N3 HebbiTuA>».

HeobxoanMo onpeaenutbcs € no3uumuv peasibHoro
Mupo3aaHus,



— npeaenbHO MMHUMAJIbHbIN
MUpoob6pasyrouimn ypoBeHb MHEPLIMOHHbIX COCTOSAHUN
SHEPrumn, Y4acTBYIOLMX B KOCMOMDU3NYECKOM NpoLiecce
(OpMMUPOBaAHNS BeLLleCTBa
KOHCTPYKTUBHOIO COBEpLIEHCTBOBaHUSI rAPMOHUMN
c¢dopmbi. [1polunoe — 310 ewe
KOHCTPYKTMBHOMN NporpamMmmsl 6yayuimx AeMcTBun
(cbn3nyeckux cBoncts) popMUPYIOLLLEMYCA BELLEeCTBY.

— MMpoobpasyromnn ypoBeHb
KOCMOMU3NYECKOro npouecca bopMmMpoBaHMsa BellecTBa
OT aTOMapHOro Ao Mera ypoBHs U 6onee no
KOHCTPYKTUBHOMY COBEpLUEHCTBOBAHUIO FAPMOHMU
chopm Ten, 06beKToB N CY6bEKTOB U3 HUX.

KaK CBsi3ylolllee 3BeHO NpoLuioro
n byayuiero, — eCtb KOCMOMU3NYECKMIA NPOLIECC CaMOrro
ObITUS yact Cyllero B JIOHO ero
4yacTum.



MWr HacToSILLLEro BOM/IOWAETCS Kak hparMeHT
B KaXXAblW
NnpoucTeKaloLLMM MOMEHT, - U3 6yayuiero craraemMoro
YPOBHS BELHOW Mera-MepHoOM MacluTabHocTn
B NPOLL/IOM COBbITUMHOM

TaKTe 6bITUS - MO KOHCTPYKTUBHOMY YJ10)KEHUIO
WHEPLMOHHDbIX COCTOSSHUM SHEepPrun B UX rnpea-aToMapHoOM
COCTOSSHUM HA MMHUMAJZIbHOM MUPOO6pasyrouleM YPOBHE
M nocne ero cchopMmpoBaHus,

BeLiHOro yepes
B3aMMOAENCTBME BCEro pa3Hoobpa3ns Ten BO BCEM
npeaese MepHom MaclutabHocTum.

Y70 eCcTb NomnevnTeNbCkii KOHTPOb OJAHOI0 COCTOSIHUE
3Heprum Hag Apyrum?

Ha ypoBHSIX MEpPHOM MacLUTabHOCTH
BCEé MeHee MacwuTabHoe yxe
BCTPOEHO B ypoBeHb bonbluero Maciutaba v nrobbie meHee
MacwTabHble KOHCTPYKTMBHbIE 3aKOHOMEPHOCTH
ypoBHeM 6oriee
MacCLUTabHbIM,



TaK ke h 0C0O6eHHOCTN KOHCTPYKTUBHOI0O MeHee
MacwTabHoro MyHKUMOHANbHOrO HaZleNeHus
6osee MacluTabHbIM
¢pyHKLUMOHaNbHbIM HapeNleHneM. 3To C OAHOMN
CTOPOHDI.

A Cc Apyrom CTopoHbl, Bcsikoe 6onee macwtabHoe,
MeHee MacLTabHbIX COCTaBASAOLWMX,
KaXXAabl HECYLIMN B cebe onpeaenéHHyto
(pYHKLIMOHAJIbHYIO WIN KOHCTPYKTUBHYIO
MHAMBUAYAJIbHYIO0 0COOEHHOCTD,
Ha 3TO cO60pHOe pe3ynbTUpyroulee
COCTOsIHMe.

B3auMMHO BMSAIOLWLAS pe3ybTaTUBHAsA LieNecoodbpasHOCTb,
KaK ynpaB/isiloLiasl rapMOHUA U KaK yrnpaBisilollee
COCTOSIHME

Bo Bcen BceneHHOM CyLecTBYOT CBOU
715 BOMN/OLWEHUS
B3aMMOAENCTBUSA BELLHbIX Ter.



A cobop TaKoBbIX 3aKOHOMEPHOCTEW,
KOHCTPYKTUBHOM CTabunbHOCTH
rapMmoHmun popmMbl U PYHKLIMOHAJIBHOWN CTAaBUIBHOCTH

noseneHus (NoteHuuana)
—a KakK

NporpaMMHbI NpoLiecc ynpaBseHua 6biITueM B KaXX10M
YaCTHOM YpOBHE MEPHOWN MaluTabHocTH!

B 53TOM NposiBNSIETCA U KPOETCHA UCTMHA, YTO €CTb
CucreMa, Kak KOCMOMU3NYECKMN MPOLIECC YNPaBEHNS,
HenocpeacTBEHHO CBA3AHHbIN

- 3TO €CTb KOMIMJ1eEKC KOCMOMU3NYECKUX
NpoLIecCoB ynpasBJ/ieHUs NnoBeAeHUeM BeLHbIX
061bEeKTOB 1 Cy6bEeKTOB OT npea-
aTOMapHOro, 10 MeXN/IaHETAPHOIr0 YPOBHS MEPHOU
MacCLUTabHOCTM.

be3 Bblpa)XeHUS KaKUX-TO KOHKPETHbIX LieJiIen BCAKOE
6biTne Cyllero Bo Bcen BceneHHowm



Llenn BonnoweHns rPaBnNTaLln

» - Ha cCOXpaHeHne rapMoHun (OpMbl SHEPreTNYecKomn
peLlwéTkn chopMUPOBABLLErOCS BELLECTBA, B MHTEpPECcaXx
COXpaHEeHMUs KoNnYecTBa 3apsiia u.ero napaMeTpoBs;

« - COXpaHeHue cbyHKLMOHAJIbHOU CTabU/IbHOCTMH,
T.€. MaKCMMabHO
NPOAO/HKUTENBHOIO COXPAaHEHUS OnpeaenéHHOr0 YPOBHS
NOTEHLUMANa, He AONYCKasA ero UCToOUEeHUS

KaK MPOLIECC yrpaB/ieHUs 4acTh 6biTus
BewjHoro Cyllero, BCeu Lesiblo CBOero ynpasJsieHusa
CTabunbHbIX
COCTOSIHMN (pn3nuecKknx CBOMCTB Bcero MmposanaHus,
Kak Cucrembl!

Kak KkocModU3n4eCcKnm npoLiecc,

Takoro KocMoun3n4eckoro npoLiecca,
B NpUMpoaAHOM ecTecTBe
co3uparowero 6oiTna Becero Cyuiero



[lpyroe Aeno - MOXHO /I BPEMEHHO KakUM-TO 06pa3oM
B NpoOLIeCC rPaBUTALLMOHHOIO
yrpaBAfAoLWEero BJIMAHUA C KaKUMN-TO CBOMMW YaCTHbIMU
LensMn co3maaTesibHOro unm

KoHeuyHo «e pa! Ho 3ToMy Heobxoammo yaenuTb
OTAEeNbHOE MccneaoBaTeibCkoe BHUMAHWe, a /15l HaC HblHE
BHE. paMOK Hallero Cy)XaeHus.

A.M. XaTblb0oB nepBbIM NbITasCa BbiCKa3aTb pan
MHTEpEeCHeULLUNX NpeanosiIodXeHNMn, HO, K CoXKaleHuIo,
eMy He yaanocb Ux A0OBECTU A0 CTaAuu AoKa3aTesIbHOro
MccefoBaTesIbCKOro 3aBepLUueHus.

Cnenyet 0653aTe/ibHO YNOMSAHYTb €ro naet o0 ToM,

Hanuume

caMmoro BewjHoro Cyujero 1 ero nocsegymouiero 6bitusa
a 3TO 03Ha4yaeT U BceneHHOM

TOXe!



MM ke BbICKa3bIBaNOCh NPEAMOJIOXKEHNE O TOM, YTO BCE
NnJ1aHeTbl U CNYTHUKKN Hawlen CosIHEeYHOU CUCTEMDI
MMEIOT CBOW TaK Ha3blBAEMbIE
rpaBUTAaLMOHHBLIMM YNPaB/SIOWMUMU COCTOSIHUSIMMU,
rnaBHOM OCOBEHHOCTbIO KOTOPbIX AB/ISETCS

C 06LLen CTPYKTYpOU yrpaB/isieMoro
rPaBUTALIMOHHOIO COCTOSIHUSA s Bcen Cucremsl (K
npumepy ConiHeYHon).

Heobxoanmo 6onee maclwutabHo paccMaTpuBaTh
TakoBoro CncremMHoro
npoLiecca ynpasJieHUs rPaBUTaLMOHHbIM COCTOSSHUEM
BO Bcen BceneHHoM.

3TO KacaeTcst KOHCTPYKTUBHOIO YPOBHS
niaHeTapHon Cucrtemsl M 1H060ro MHOIO ranakTUYECKOoro
YPOBHSI.

He cneayeTt noaBepraTtbCs HAMBHOW YBEPEHHOCTU B TOM,
4yTo B KOCMOCe Hac Be3fe HanBHOCTb UMeeT
CBOW Npefesnbl, a 6e30nacHOCTD ...?

No peasibHOMYy OCBOEHMUIO
WJiN He oCBOeHMUIo aanbHero KocMmoca,



He MeHee nHTepecHoe Hay4yHoe npeanosioXXeHue:
c ] TOJIbKO KOMIJIEKCaAMM KaXXA0u
3Be3aHon Cucrtembl YnpaBieHus.

HeTt 1 He MOoXeT 6bITb rpaBuTaLumn
no eé Bausiiowem yaaneéHHocTu!

«FpaBUTALUMOHHAA MOLLHOCTb> 1 COOTBETCTBYIOLIAN en
BNMAIOLLAA YAANEHHOCTb
BCEMW MPOLIECCaMK, KOTOPbIE HAXOAATCA Mof
KOHTpPOJ1IeM Ka)XXAO0U KOHKpeTHOU Cucrembl
YnpasneHus nnaHeTapHoro obbekTa nnan 3BE3AHOr0
cybbekTa.

«Kanuﬁposka» Nno rpaBMTaLLlMOHHOMN MOLLHOCTH N4
Ka)Xaou 3Be34bl
4acToTa KOTOPOU MaKCUMaJibHa
ana gaHHoW 3Bé3gHon CUCTEMBI.

ITO U (POPMUPYET
n eé 3sésgHoun Cucrteme!

He ¢pyHKUMOHanbHbIX, T.e. Cucrem 6e3 uenenosnaraHus
cBoero 6bITus,



K HacTosiLleMy MOMEHTY OTKPbITO U HabntoaaeTcs
1967 roaa Bcero nmwb 700 MynbcapoB
B CTPYKTYpEe Halleun raJlakKTukKu.
TexHun4yeckmne cpeacrtaa HabnoaeHUs noka MasaM He
No3BONSAOT 60nbLUErO.

Ho BecbMa CKOpO Mbl CMOXEM Ha 6a3uce HOBOW DU3MKU
HaboaaTh cam KOHCTPYKTUBHbIX
NO3nLMU U3 3HEepPreTUYecKnX peLlEToK pPasHoro YpoBHS
MEpPHOWN MacCLITAabHOCTN CaMOM rasiakKTUKKU, CMOXEM
0OHapy>XUTb CYyLLECTBEHHO

A 3TO NpeaoCTaBUT BO3MOXHOCTb COBEPLLUEHHO
MO0 MHOMY BOCMPUHMMATb BceneHnyto.

IMeloTca u agpyrne HayyHble NpeanosioXeHUs, KoTopblie
BbiaABUraaucob A.M. XaTtbi60BbIM:

— Kacatownecst Hann4iums 3eMnn un
CosniHeuHoU Cuctembl B LLeSTOM>,

- CBOUCTB

- HANIMYMSA N CBOUCTB SHEpPreTUuYecKou Kybnueckom
peweTkn KocMoca n HeKoTopble Apyrue npeanosioxXeHus.

C



— 3T0 KOHCTpPYKT B (pOpMe BHELUHero
3Be344aToro TpMaHaasMoa’apa, Kak reHepupyioulee
YCTPOUCTBO B UX
HEMHEPLIMOHHOM U MHEPLMOHHOM COCTOSIHUMN K TaKOMY

rpaBUTaLMOHHOMY KOMIMJIEKCHOMY BOMJIOLWEHUIO

Npy KOTOPOM Ha BCEX
BO3MOXHbIX YPOBHSIX MEPHOW MacluTabHocT thopMuUpyroTcs
YCNOBUSl PETY/INPOBaHUS _MaTtepuu
3NEKTPUYECKON N MAaTEPUM MArHUTHOW SHEPTUm
npupaasasi eMy B NMocneacTBme KOHKPETHO BbIPaXKEHHYIO
(PYHKLIMOHAsIbHYI0 KOHCTPYKTUBHYIO (hopMy Tesi, NpuBoasa UX
B3aUMOAENCTBUE ObITUA
CyLLero ¢ npea-aToMapHOro A0 Mera-ypoBHS MEPHOM
MacLTabHOCTK, BN/1IOTb A0 KOHCTPYKTUBHbIX MacwiTabos
BCeii BceNleHHOIA.

M OTUM «Be3ae U BO
BCEM>» sAABNISieT cebs n cBOM CBOMCTBA, U KaK
YNpaBsoWnMn KOHCTPYKT, N KaK TEXHOJIOrMYECKNUU
NMPOAYKT OT AEUCTBUM 3TOrO KOHCTPYKTAa,
OAHOBpPEMEHHO.



KaK peaJjibHOCTb 3HepreTuyeckas!
OH e, kak KOHCTpYKT, ecTb

- ANSA yaep»XaH1Ua cTabunbHbIX COCTOSSHUMN
KOHCTPYKTUBHbIM NapaMeTpam (hbopMbl BellecTBa Ha
BCEX YPOBHSIX X MEPHOW MacwTabHOCTH,

- NPOSABJZIEHUSA CTabuNbHbIX MepPHbIX (PU3NUECKUX
napamMeTposB Nno mMepe
NCTOYEHUS CBOEro yrnpaBnsiowero COCTOAHUS (T.e. A/1eHns
3Heprum-spems)

(MMHMMaNBHO HEe CHUXXaeMoro YpoBHs. mnoTeHuuana) ang
MHEPLIMOHHbBIX COCTOSAHUM €ro sHeprun (MaTtepuarnbHbIX,
BELLHbIX)

B NMOCTPOEHUMN KOTOPOro TakKXe
y4yacCcTHa U rpaBuUTaLms, Kak KOCcCModn3nuecknm
rnpouecc 6bITUSA SHEeprum.

OTO AN YpoBHSA CUCTEM ralakKTUYECKUX, 3BE3AHbIX
¢dopMupoBaHMM N MeHee, BKJ1loUasi YpoBeHb npea-
aTOMapHOro TBopeLKoro MmacuTtaba.



