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AHHOTaAMSA
Ecnu xxu3Hb cO3aHa UICKYCCTBEHHO, TO Kak 3TO Mpoucxonuio. Bee
OIMMCaHHOE B KHUTE TOJBbKO haHTa3us aBropa. JioOble coBmaieHus
CITyJaiiHbI
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KoHel 03HaKOMUTENBHOTO (pparMeHTa.
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IIpeaucaoBue

YenoBe4eCTBO CTPEMUTHCS Y3HaTh HAyajao Hayas, Kak Io-
SIBWJICSI MUD U BeesieHHast. Ecim KT1o-To, 00J1a1aionuii OorpoOMHOM
SHEprueu, co3jai Mo CBOEMY 3aMbIC/Ty Hallly BCEJIEHHYIO, TO B
4yéM ObLT 3aMbICeN U Kak Mpoucxoauwio co3uanve? B kuure 3a
OCHOBY B3siTa Mjiesl co3gaHue 3emiu 3a 7 aHeid. [lnaneTst con-
HEYHOI CUCTEMbl PACCMOTPEHBI KaK CcTaust (GOPMUPOBAHUS ITA-
OB CUCTEMBI, IJIe KaKAasl IJIaHeTa 3Ta CTausl SBOTIOLMOHHOTO
LUKJIa Pa3BUTHs, JOCTUTHYB HEOOXOJUMBIX APAMETPOB TIIaHe-
ThI JBUTAIOTCS HA CIIEYIONTYI0 opouTy. B nanHou cucreme 3em-
14 (3MJ]) nponwna cranguio Mepkypus (MPKP) u Benepst (BHP)
¥ CO BpeMeHeM nepeiier Ha opouty Mapca (MPC), 3atem pas-
npooutscs 1o acrepouioB (CTPJI) u mepeiiner B ctaauu ra3o-
BbIX TuranToB (I1TP), 3arem BrIBOAMTCS 3a IIPEebl COTHEYHON
cucreMsl. Llens cozmanue 3emin — 3To MoJlyYeHUe TOHKOU SHEp-
ruu ([ILI), kotopass HeoOXoauMa AJisi CO3JaHKe APYroro Mupa
Ha OCHOBE TOHKOM Marepuu. BcesieHHas B KOTOPOM HaXOIUThCS
3emuisl — 3TO MUP SHEPIUM 3BE3[I, KOTOPYIO CJIOKHO KOHTPOJIU-
pOBaTh, U3 HEE CII0KHO CO3JaBaTh. JTa BCEJICHHAS IPOMEKYTOU-
Hasl CTajusl, Ha KOTOPOW 3BE3/BI — ITO JTAOOPATOPHsT TEPMOSIIEP-



HOW peaKIUM [JIs1 CO3/1aHus IEPBOHAYAIbHBIX 9JIEMEHTOB BOJIO-
pona, renus, xene3a U T.1. [1aHeTsl co31a10T OCTaIbHBIE dJ1e-
MeHThl Tabnuiel Menneneesa. HoBast 1ienb miiaHeT — co3iaHue
TOHKOM HEpreTHYecKol cyocTanuuu, s (popmupoBanusi Pasi.
VimeHa u HEKOTOpbIe TIOHSITHSI HAMKCAHBI 0€3 TJIACHBIX, KaK
nvcanu gpesHue ciassiHe. [JJH — 3To oquH 1eHb BCEIeHHOM.



7]TH

[

B TEPBbIi JieHb bor co3gan Hebo, 3eMJTI0 U CBET, U OTACIIHI
CBET OT ThMBI;

[

Ha BTOPOM JIeHb — CO3/1aJI TBEP/b TIOCPEI BOJIbI, OTACIUI BO-
Iy HaJl TBEPABIO OT BOJIBI IOl TBEPIBIO, U Ha3BaJl TBEPIbh HEOOM;

o

Ha TPETHIA — CYIIly, MOPsI U PacTeHMUH,

[

Ha YeTBEPTHIN — CBETWJIA HA TBEPAU HEOECHOM,

o

Ha MATHIA — PbIO, TPECMBIKAIOIIUXCS U TITHIIL.

[

Ha ILIECTOU — 3Bepeil 3eMHbBIX, CKOT, TaI0B 3eMHBIX U YEJIOBE-
Ka.

[

Ha celbMOU — bor oTmoxHyII.



IH 1

[IpoTokosn coBenanus:

Hoxknaguuk — ['BPJI

Cocra komuccuu: BI' (co3parens Bcero cymero),

Coxkparenus :

CJIHII - CgetoJlyueBoitHoBollenTpryHas mporo3se3aa

BHP — BHyTpeHHUI1 HepaBHOMEPHBIN pa3ien

HIJI — paboyas rpymnma (aHreJsl)

IMJI- nepBas manas nyHa, 1 cragusa MPKP ¢opmupoBanns
IJIAaHETAPHOU CUCTEMBI

2MJI- Bropas manas jyHa, 2 craausa BHP ¢opmupoBanus
TJTAHETAPHOM CUCTEMBI

3MJI — TpeThst Masias JyHa, 3 cragus (popMUpPOBAHUS TIJIAHE-
TApHOW CUCTEMBI

MPC - 4 cragusa ¢opMupoBaHus IJIAHETAPHOW CUCTEMBI —
OCTBIBaHUE U MOATOTOBKH K yTHJIM3ALUU

CTPJl — nstast ctagus pazapoOieHe TBEpIoi Macchl,

[1TP — mecras ctaaust popMUpOBaHUE TA30BOrO 00IaKa

JUII — ToHKas sHeprus

KMT - komera

BI': Pabouas rpynmna HIJI mo popmupoBanmio Masiou riaHe-
Thl 3MJI 0710:KUTE O pe3yJsibTaTax UCCIAEJOBAHUN O BO3ZMOKHO-
cTi TeppaOpMUPOBaHMS, CO3/IaHUSI PUTOAHBIX YCIOBUM 11
3acesieHHs1 OMOJIOTMYECKOM KU3HBIO HOBOM 3BE3/JHOI CUCTEMBI.



['BPJI: Llenb co3ganue HUKIMYHONU cUCTEMbl (DPOPMUPOBAHKS
TUIAHETAPHON CUCTEMBI C BO3MOKHOCTBIO 0OPa30BaHUE TIIAHETHI
C YCJIOBUSIMY TIPUTOIHBIMH JITSI CYIIECTBOBaHM S Onomacchl. Cu-
cTeMa SIBJISIETCS] IEHTPUYHOM, OCHOBOU SIBJISIETCS 3B€3/1a BOKPYT
KOTOpOW CO3/AI0TCS JIyHBI Bparamipecs no opoure. Ha kax-
10 opOuTEe MPOUCXOAUT KU3HEHHBIN UK (POPMUPOBAHUS Ma-
JI0¥ TUTaHeTapHOU JTyHbl. CrcTeMa I0KHA padoTaTh Kak Herpe-
pbiBHas. [Inanera, orpadoTaBiiiasi BO3MOXKHBIA pecypc moiep-
JKaHWSI HeOOXOIUMOI OMOMACChI, BBIBOIUTHCS C paboveid OpOUTHI
Ha MMO3TANHYI0 yTUIM3auuio. bruomacca nepecesnsercs Ha HOBYIO
NO/IOTOBJIEHHYIO JIyHy. HoBble miiaHeTsl epBoi opOUTHL (hop-
MUPYIOTCSl U3 ra30B 3B€3[lbl U KocMHueckou Mblan. [Ipu orpa-
00TKe pecypca 3Be3/ibl, OyaeT (OpMUPOBATHCS HOBAsI 3BE3/IHAS
cUCTEMA.

CucreMsl co3/1a€TCSI BOKPYT CBETOTYy4€BOMHOBOLIEHTPUYHOU
npoto3se3bl cokpanieHHo CJIHLL. Cucrema cocrtout U3 ABYX
KPYTrOB MOArOTOBKHM IJIAHETAPHOTrO Tesia ryianeTsl 1 MJI- nepBbiit
Kpyr oOpa3oBaHusi Majoi JyHsl U 2MJI (hopmupoBanme cTpyk-
TYpbl MaJIOM JIyHbl. TpeTuil Kpyr — akTuBHas (pa3a KU3HEHHO-
ro Ouosiornyecku akTuBHOro Imkia. Hama rpynna HIJI Beger
oTClIeKMBaHUE Tpex craaui nukia. Yerseproiil kpyr MPC cra-
J1s1 OCTBIBAHUS Y TTOATOTOBKY K YTUJIM3ALIMY, [ISITasI CTaIAS pa3-
ApoOneHue TBEpIoi Macchl, 1ectas craaus (opMUpOBaHUE ra-
30Boro oOsnaka [ITP u nanpHelme craiuy BhITECHEHHE TIaHe-
ThI 32 PAMKH CUCTEMBI OyJIeT IPOBOAUTHCS rpymmon JIBJL.

IMJI - Ilepsbid kpyr MPKP cranusa co3nanue u3 Macchl ra-



3a, MBI, OcTaBIIMXCs1 oT oopazoBanust CJIHLI, ocHOBY riaHer.
[lepBuyHoe (popMUpOBaHUE OCYHIECTBIISIETCS IyTEM 3BYKOBO-
ro BozjeicTBus. Takoi crmocod co3AacT JIyHbl Ha OTHOM TUIOC-
KOCTH. DTO OfHAa W3 MPUYMH pa3mellieHus a3 3TanoB pa3Bu-
THS JIYH Ha pa3HeIX opoutax. Kpome Toro no mepe yaaneHus ot
CJIHII xaxnast opoura Oyaetr uMeTh CBOU (bU3UIECKHe YCTIOBHS
cymiectBoBaHus. [lepBblil Kpyr camblii BHICOKOTEMIIepATyPHBIN
Y TI0 Mepe yAaJIeHre OT 3Be3/Ibl TeMIiepaTypa OeeT CHUKAThCS.
Ha sTOoM npuHIIMIIE OCHOBAHBI STAIbl CO3[IAHUS U YTHIM3ALUU
riaHeTbl. POpMUpOBaHUE JTYHBI TIPU BBICOKUX TEMIepaTypax u
yTUJIM3AUS TIPY HU3KUX Temneparypax. OcThiBaomee 00J1ako
IMJI umeer HU3KOE JIaBJieHUE, NP KOTOPOM BEIIECTBO U3 Ta-
32 KOHJICHCUPYETCS B TBEPAOE COCTOSIHUE, MUHYSI )KUAKYIO (pazy.
[TepBBIM KOHJIEHCHPYIOTCSI TYTOILIABKHME COCVHEHWS, OHU OY-
YT OCHOBOM 1151 (pOpMUPOBAHUS sipa. 3aTeM KOHAECHCUPYIOT-
Cs1 MarHMeBbIe CUJTMKATHI, JKeJIe30 HUKesb. Bogopos, renui, ce-
pa, CBOOOTHBIN KHCIIOPOI, a30T, BOJOPO/I, BCE MHEPTHBIE Ta3bl 1
HEKOTOPBIE JIETYYHE JIEMEHTHI OCTAIOTCS B ra3000pa3HOM COCTO-
STHUM. 3aTeM IJIOTHOCTD IJIAHETHI TTO3BOJIUT 00Pa30BATHCS CAMO-
rpaBUTAllMM, ee JajibHelIee popmupoBaHre OyIeT OCyIeCcTB-
JIATHCS TTyTEM aKKPEIUH, Ipoliecca MpUparieHrst Macchbl Hebec-
HOI'O TeJa 33 CYET I'PABUTAIIMOHHOIO MPUTSKEHUS Ta30BOM Ma-
TEPUM U3 OKPYKAIOIIErO MPOCTPAHCTBA, HApalllMBaHUE €€ Mac-
cbl. Ha (pboHe omHOpOIHO pacnpeieieHHOro BelecTBa BO3HUKA-
€T 00J1aCTh MOBBIIIEHHON TUIOTHOCTH, OHA OYNIeT MPUTATUBATH K
ceOe OKpyKalolliee BEemecTBO.
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2MJI — Bropoit kpyr BHP — BHyTpeHHUMII HEpaBHOMEPHbIiA
paznen. 3a cueT HEpaBHOMEPHOTO HarpeBa Xkene3o Oosee BbI-
COKOM IUIOTHOCTBIO, YEM CUJIMKAThI, TOTPY3UThCs BHYTph 3MJL.
Cunmkatsl 00pa3yIoT KUAKYI0 MAaHTHUIO U KOpY TulaHeThl. JKere-
30 chOpMUpYET IJIOTHOE s1po. Pa3nenenne Ha NPUMUTUBHYIO
MaHTHI0 U METAJUIMYECKOE AP0 CO3JACT CIOUCTYIO0 CTPYKTYPY
JIYHHOT'O TeJ1a ¥ C(POPMUPYET MATHUTHOE TIOJIE.

3MJI — niiaHeTsl. YianeHue Ha TPETU KPyT MPpUBE]] K aKTHUB-
HOMY OCTBIBaHMIO MAHTUU U (pOpMUPOBaHUIO KOpbl. OCThIBaHUE
chopmupyeT Kopy. Ha mepBbIx cragusax ¢hopMupoBaHusi oHa Oy-
JIET TOHKOW, 9TO MPUBEJET K BYJKAaHUYECKON aKTUBHOCTH . Byii-
KaHWYecKas Aeras3alys co3JacT NEPBUYHYIO aTMOChepy.

Ha stom nepswiii [IH Oyner 3aBepiiien. [lo pesynbraTam 3a-
BepIIeHUsI OyIeT MPOBeIeH aHAIN3 O JaIbHEHIINX JeVCTBUSIX.

BI': ®opmupoBaHKe TUIAHETAPHBIX JIYH C BOBMOXHOCTBIO 00-
pa3oBaHKe OMOMACChl 9TO CO3/1aHUE HE3aBUCHUMbIX UCTOUHUKOB
sHepruu [III. 3Be3ga — 3T0 HeyrnpapisieMblil IOTOK SHEPIUU.
Bruomacca Moxer chopMupoBaTh OO0 HEOOXOMMMBINA Opra-
Hu3M. JKuBble OpraHu3Mbl repepadaThIBAIOT SHEPTUI0, U HAUU-
HAIOT caMU ObITh MCTOUHUKAMM MaJIOi yIpaBJisieMOW SHEPIUU.
Kpome Toro mjaHeTrapHsle JyHbI T€HEpUPYIOT Ha0Op XUMUYe-
CKHX 3JIEMEHTOB, KOTOPbIE HEBO3MOXKHO MOIYYUTh MPU IPYTUX
ycnoBusAx. Co3aHue TaKMX CUCTEM SHEPreTMYECKM 3aTpaTHO,
HO €CJIU cucTema 3apaboTaeT, TO Mbl 0OecTieunM Jajiekoe Oymy-
nee Hariero mupa. Huuero He BeyHo BO BcesieHHOUW. OXuaaTh
CIIy4aliHOTO (POPMUPOBAHUS U MIOMCK IUIAHET C ONTUMAJIbHBIMU
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YCIIOBUSIMH JIJIS1 CYIIIECTBOBAHUSI OMOMACCHI OoJiee COKHAsI 3a-
JaJda, YeM co3JlaHue cBoux cucreM. Y Bameu rpynnst ' BPJI ects
Bce HeoOxomumble pecypchl. [To utory JIH1 Oymnem KoppeKTrpo-
BaTh U yTOUHSATH IUIaH.

CoBelnanue 3aKOHUMIIOCH Bce cTaim pacxoauthest. [ BPJI Obut
TI0JIOH 3aMBICNIOB. Ero HeraBHO HasHauwim Ha APX u janu rpyn-
ny HI'JI. Dtot mpoekT Obu1 ero nepbiM. OH JOJITO HaJl HUM pa-
60Tan. D10 coBelanve ObUIO O4YeHb BakHbIM. OT ero ycrer-
HOT'O 3aBEpIIIEHUsI 3aBUCEJIO0 HE TOJIbKO 3aIyCK 3TOrO MPOEKTa,
HO OyJIeT JI IPUHSTA HOBast KOHIIETIINsT (DOPMUPOBAHHMS TIIaHEe-
TapHBIX crcTeM. Bee mpoluio gaxe cauikom riaako. Bee pazo-
IIJTCh, OH COOMPAJ HAIJISAHBIA MaTepua U yxKe XOTeJ YXOIUTb.
Kaxkoe-To BonmHeHue oxBatuiio ero. OH yoexaan ceosi: “Bee HOp-
MasibHO!” HO pyku ObLTM BaTHBIMU M He XOTeu ciymiath. OH
MOYYBCTBOBAJI B3MJISI/ U Cpasy ke o0epHyscsa. CMeluiiBbIe T71a-
32 C UPOHMEN WM JIaXke CapKa3MOM CMOTPEJIH, TPOHU3bIBAs Ha-
CKBO3b.

3to 661 [IBJI. OH maBuo pykoBoaw rpyrmoit CTH. On 6bi1
OTBITHBIN, y4aCTBOBAJI BO MHOTUX MpoeKTax. Kakue-To Obuin OT-
JIMYHO peasTu30BaHbl, HO vallle HeyAayHble. Y Hero Oblia cTpacTb
orud. [IBJI npeanounTan yTunn3upoBarh MUIAHETHI BBLKATAS UX.
Ho HeckobKO crcTeM ObLIIO YHUUTOXEHO 0e3 BO3MOKHOCTH BOC-
CTaHOBJICHUSI.

JBJI: 3HaumuT THI Npeniaraeiib OCTyXkaTh IJIAHETHI HAa JaJlb-
HUX OpOMTaX, U3MeJIbYaTh, OTIAEIsS TBEPAYIO YacTh OT Ta30B U
OCTYXCHHBIE MACChI Ta3a BBHIBOIUTH U3 CUCTEMBI. A 4YTO THI OY-



JEIIb JEJIaTh C TEM, YTO HEJIb3s1 YIAJIUTh?
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