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rnaBHas CTpaHuua
UcTtopus kiurn "MUPOBO33PEHUE wnan BO3SBPALLEHUE NPOMETEA"

06 aBTOpe/3aka3s

NcTopus co3pgaHmsa n NepBoOro U3gaHus KHUMM

1 ceHTabpsa 2006 roga pedakuus Mofyuywmna MNUCbMO OT OAHOMO M3 MOCTOSIHHBLIX yyacTHukoB dopyma "Kpyrn Ha nonsx",
EBreHns n3 TamboBa, KOTOpbIA, Yy3HaB W3 nybnukauuii ¢dopymMa O HEKOTOPbIX MOAPOBHOCTAX MW3AaHWS MoHorpadum
10.A.BabukoBa "MnpoBo33peHune nnm BosepalleHue NpomeTtesn", BbiCKasan cneaylolee MHeHne:

" pymato, HyxHo OBA3ATE/IbHO pa3sMecTuTb WCTOPUID W3A4AHUA KHUMM Ha cailTe camoir KHurn. Koraa uyuTaewsb
"MunpoBo33peHune", oco3Haelb, KaKkyk 6ecueHHYy WHGOPMaLMI0O OHa XPaHWT, U CKONbKO BpeMeHu HOpuii AHaTonbeBMY
noTpaTun Ha noctmxeHune ato UCTUHbI. OagHako gaxe He npeanonaraewb, kakne TUTAHUYECKUE ycunusi noTpadeHbl Ha
n3gaHue nepBoro TMpaxa. DTO AO/KEH 3HATb KaXAbli yuTaTenb! A 4YTO KacaeTcsd MEHS M LeHbl Ha KHUTY - S cyuTato, 4To
JVWHWIA pa3 He[oeM, HO MOJlyyy HOBble 3HaHus. Bo BpeMeHa JToMoHOCOBa Tak Boobuie KHMrM 6bi1n Ha Bec 3o510Ta."

Pepakumsi NONHOCTBIO cOrnacHa C 3TUM MHEHUEM YMTaTeNs U HWXE Mbl NPeACTaB/SEM MMEIOLYIOCS B HalleM pacrnopsiXXeHuu
nHdopmauuio, koTopoit tOpuii AHaTtonbeBuy noagenunca 22 sHsaps 2005 roga, koraa oTsevan Ha dopyme Ha ynpéku B
U3NULIHEN [OPOroBM3HE KHUMN. XOTUM MOAYEPKHYTb, YTO AaHHas WHULMATUBA MCXOAMT He OT lOpus AHaTonbeBu4ya, a oT
TEXHUYECKUX afMUHUCTPATOPOB NpoeKTa.

H0.A.BabukoB:

Bbl cuuMTaeTe, 4YTO KHWra ovyeHb gopora. A KTo ¢ Bamu cnoputb 6yaeT, n ybexaatb B obpaTHoM? 3auem?? Ecnu Bbl Tak
cyMTaeTe, 3HAYUT, TaK OHO U ecTb. Ana Bac. O6cyxaeHne Bonpoca NpoAaxu KHUrn Bam cHMMaeTcs aBToOMaTUYECKM.

Bbl MeeTe npaBo Ha cBoe CO6CTBEHHOE MHEHMWEe, U 3TO NpaBo HEOCMOPMUMO. DTO 3aKOH.

Tak >Xe HeocrnopMMo U MOe npaBo Ha COH6CTBEHHOE MHEeHWe Mo AaHHOMY BOMpoCy. Bbl cBOe MHeHWe BbiCKasanu, Tak 4yTo
O3HaKOMbTECb C MOUM.

He HyXHO MeHs ocKopb6nsATb, COMOCTaBNSAA C «MPOPOKaMu» APEBHOCTW, - bpesrylo. [laxe XyTKOo npeacTaBuTb cebs B 3TOMU
KOMMNaHWN HErpaMoOTHbIX, HEMbITbIX W 3aBLUMBMIEHbIX JIMYHOCTEN B pybuLLax, KOTOpbIE Xpaau HEMbITbIMU pyKamu, a cebs ropao
MMEHOBANMN «MpopoKaMun». HeT, He Hy)XHa MHe Takasi COMHUTENIbHAs «4eCTb».

3TO MX «MNpopoyvecTBa» TbICAYENETUAMU WCMOJSib30BaNa XpUCTUAHCKas LEepKOBb Ans Toro, 4tobbl cHavana 6ecnowagHo
YHUUYTOXUTb BCE HAYKN BMECTE C yYeHbIMWU, YHUUTOXUTb BUONNOTEKM, KHUMN, BbIYUCIUTENbHbIE MALLWHbI, CTAHKUW, NpeKpacHble
cTaTyu, 3aaHus U xpambl [peBHero Puma u peunn, Manoi A3uu, a NOTOM BBEPrHyTb 4YesI0BEYECTBO B My4dnHy Mpakobecus
MTonemMeeBbIX y4YeHWI, U3Bpallasi He TONbKo 3HaHWe, HO u camy Wctopuio LinBunusaumm 3emnum. N cCOTHU NeT XpUCTUAHCTBO
AepxXano nojel B HEBEXeCTBE, PeNIMrMo3HoM Mpakobecun n pabCckoM CKOTCTBE MO CTPAXOM KOCTPOB MHKBU3ULIUW.

HeT Ha 3emMne npecTynHee opraHu3auuii U yYeHUW, YeM penurum — XpucTmaHckas, ucnam, nyaamsm, 6yaamsm n MM nofobHole.
Mo cpaBHEHWIO C AEAHUSAMUN PENUrnii, - dawn3m U KOMMYHU3M — NINLLIb «AETCKUE LanocTu».

3TO penurumn, n B NepBy0 o4Yepeab XpUCTUAHCTBO, OTHSANM y YenoBeyecTBa 1.500 neT HayyHOro passuTus, a noger obpeknun
Ha HeBbIHOCUMble CTpafaHus, 6ecyncneHHble BOMHbI U HanpacHble XepTBbl MUIIMAPA0B YENOBEYECKNX XKUSHEN.

Tak 4To Bbl CTaBUTE MEHS B OAUH PS4 C 3TUMUW OroNTEeNbIMU NOAOHKAMU U NPECTynHUKaMmn?
He «npopouectBa» y meHs, a 3HAHNSA!

51 oueHb yBaxat Benukux [ApeBHOCTU, HO He TaKMX «MPOPOKOB», a yuyeHbix: — lNepBoro AHrena 3emnn — EHoxa, Apxumena,
ApuctoTens, Fomepa, SpatocdeHa KuvpeHCKoro u MHOruMx Apyrvx. Benukve [peBHOCTM UMenu BeAWYEcKUe BepoBaHUs K
ybexaeHus, a He penurnosHble! CaMo Has3BaHMe «BeAMYECTBO» MPOUCXOAUT OT C0Ba «BeAaTb», T.e. — «3HaTb». JTO He
penurus, a ybexaeHuns, 0CHOBaHHble Ha ry60KOM Hay4YHOM 3HaHWUW.

3710 nx obonrana XpuUCTMaAHCKas LEPKOBb, 3TO MX TPyAbl CKPbIBANWCb OT MOAEN, a TO, YTO CyMeno AOWTWM A0 Hac, - Nulb
XKankme Kpoxu.

[lo cux nop LepKoBb CKpbIBAET OT Ntofen Tpyabl EHOXa, 3amManumnsas aaxe caM PakT Ux CyLwecTBoBaHuUS.

XpucTnaHckas LepKoBb pacrnpasufiacb C BeAMYeCcTBOM, OOBbSBUB «BEAMYECTBO» - AUKUM <«S3bl4ECTBOM», @ BCE Hay4Hble
3HAHWSA, OCTaB/IEHHbIE NIOAAM 3KCNeAnUMaMn Bbiclumnx BHeseMHbIx umBnnusaumin (akcneamunmn C. MpomeTtes, Keuanbkoatns m
Bupakoun) ctapanacb yHUUTOXWUTb. Hanpumep, Tak COXIN 3HAMEHUTYI0 AnekcaHapuicKyto 6MbnnoTeky, KOTOpy XpUCTUaHe
NoAXuranu TpUXAbl, Tak COXIIN LEeHHelLne apxmebl Mansa — noj NpUCMOTPOM KaTONIMYECKUX CBSLLEHHUMKOB CONAaTbl CYTKM
HanponeT Tackanu oxanku 6ecLeHHbIX pyKonucen B KocTep... BOT rae Havano KHMXHbIX KOCTPOB HaLMUCTOB!

A UTO He COXIW, TaK HaZeXHO YnpsTanu: A0 CUX MOp B Nnoasanax BaTukaHa xpaHuTcs 6ecleHHbl FocyaapCTBEHHbIN apXvB
PuUMCKoOI uMnepuun. Bce «puMckume narnbi» MonyaTt 06 3Tom!

Tak y> MOAy4YunocCb, YTO MHe BbiNana 4yecTb NPUHATH OT Benukmx actadeTty EHOXa, n HecTu noasm 3HaHue. A B yCnoBusx
LMBUIN3ALIMN HAaCUUSA N JDKM 3TO OX Kak HenpocTto! He 3ps EHox rosopun:

XLII. MyapoCTb He Halwla Ha 3eMJie MecTa, rae 6bl e >XUTb, U NMOTOMY XXWUJIMLLE ee CTaJio Ha He6ecax. Mpuwna
MYAPOCTb, UTO6bI XXUTb ME@XXAY CbiIHAMMU 4YeNloBe4YeCKMMM, U He Hawna cebe MecTa; Toraa MyapocTb Bo3BpaTw/achb
Hasaj B CBOe MECTO M 3aHsANna MnoJioXkeHue Mexay aHrenamu. U HenpaBaa BbilJla U3 CBOMX XPaHWAULY: He
uckaswasn ero (nNpuvema), oHa HauwwJlia ero M >wna Mexxay HuMm (1IoAbMMU), KaK A0XKAb B NYCTblHE U KaK poca B
3eMne xxaxkaylen.

Ceiiyac BpeMs npuwno: Mpaeaa Bo3BpallaeTcs Ha 3emsio!

[nsa Toro 4yTtobbl 3aBepLInTb CBOM paboTbl MO €CTeCTBO3HAHWIO U HanucaTb KHUTY, B Hayane 1998 roga, nocne 3aseplueHns
NPUEMOYHbIX WUCMNbITAaHWI Moero mnocneaHero 6poHeaBTOMOOWMNS, S MOMIHOCTbIO OTCTPaHMACA OT obs3aHHocTen [hasBHOro
KOHCTPYKTOpPa, W 3aHANCA TONIbKO KHUMOW. XXUTb M KOPMUTb CEMbIO MPUXOANIOCH TOMBKO Ha ANBUAEHALI OT CBOER pUpMbl, a B
ceHTs6pe 2001 roga A u dupMy npoaan — OHa y>Ke He CTO/IbKO rnomorana, CKosibko obpemeHsana.

Ons uv3gaHWs KHWUMKM, OT KOTOPON Llapaxanucb wusfgaTenbCTBa, MHe noTpeboBanocb B3STb WU3AATENbCKYK JIMLEH3UIO B
MuHneyat PO n camomy uspatb ee. A 3TO TpeboBano CO3A4aHUA M3AATENbCKOW CTPYKTYPbl — HaHMMaTb XYAOXHWKOB,
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pefakTopoB, KOPPEKTOPOB U T.4., U T.M. Bce 310 Tpe6oBano HeManbix AeHer. A 6bin BbIHYXAEH B3ATb 6aHKOBCKUI KpeauT B
HECKOSIbKO [AEeCATKOB ThICAY A0MAapoB noa rpabutenbckne 30% roAoBbiX C 3a710roM CO6CTBEHHOMO MMYLLECTBA, M CaMOMy
nonroza pabotatb Mo 16-18 4acoB B CYTKM HaJ MaKeTOM KHUMU.

He cnabo?

KHura Bbiwna mn3 nedatn 27 mas 2002 roga. Msgatenbckas cebecToMMOCTb Ha MOMEHT BbiXoda coctaBnsna 14 gonn. CLUA 6e3
yyeta HOC. B pybnax sto coctaBnsno 420 pybnen, a ecnm ¢ HAC, 1o poBHO 504 py6nsa. W 3ameTbTe, - nNpu Takown
ceb6ecToMMOCTN HM O KaKOM aBTOPCKOM BO3Harpa)aeHuu unm roHopape u peyn He 6bio!

OpHako anst Toro, 4Ytobbl BbICTpEe ee pacnpoCcTpaHuTb, U BbiCTpee BepHYTb KpeauT (3ajepXka KaXAoro AHs peanusauuu
TOMbKO yA0pOXana KHUMy Ha cyeT 6aHKOBCKUX MPOLIEHTOB), S NPEeASIOXKNT ee MOCKOBCKMM KHUIrOTOProBL,@aM Mo OMNTOBOW LieHe
400 py6. 3a ak3eMnnsAp. Ho CTONKHYNCS C OTKPOBEHHOW MadUO3HOW CUCTEMON MOCKOBCKOW KHWIFOTOProB/W: Toprawu He
XOTeNW BKNaAblBaTb KanuTan B MOKYMKY TUPaxa KHWUMM, a Xenanu ee B35Tb «Ha peanusauuio», C TyMaHHbIMK obellaHuaMu
pacnnaTUTbCs Nocne NpoAaxXu KHUT.

Mpv BCceM 3TOM OHM 604pO HaKpy4uMBanM MPOLEHTbI MPUBLIIN K ONTOBOW LEHe, B pe3yfibTaTe 4ero Ha mpuiaBkax MarasuHoB
KHWra B utoHe 2002 ctouna 6bl y HuMx oT 750 py6. 3a ak3emnnsap. Ho no3BOsbTe, 3TO XXE HOHCEHC, YuCTeWwen BOoAbl
XynbHUYecTBO! MpoueHTbl NPUEBLIIM MOFYT NCHUCASITLCS OT BIOXKEHHOrO KanuTana, a eCAu Bbl B3siIM KHUMM Ha peanusauuio, To
0 KaKuX «MpoLeHTax» MOXET UATU peub? ECnn Bbl BAOXMAN «HOMb», TaK «HOMb» W nosyymTe! Peub B AaHHOM C/lyyae MOXeT
MATW TONbKO O PUKCMPOBAHHON MiaTe 3a TOProBoe 06CyXMBaHME KHUIMU U, MOCKOSIbKY KHUMM — MOSi COBCTBEHHOCTb, LieHbl B
TOProBOM 3asie HasHavato . 1 aBTop U CO6CTBEHHUK, KOTOPbIA 3auHTEpecoBaH B CKOpeNllel peanmsaumm KHUI Mo AOCTYMHbIM
LeHaM.

TakoW NOrNYHbIN NOAX0A MOCKOBCKMX KHWXKHbBIX TOprallen He ycTpou...

OHY Wwnn, exeaHEBHO <«Kamnanw» MpouUeHTbl, @ TUpaXx OCTaBasCcs HepacnpoAaHHbIM... ObpallieHusi HanpsaMmyt B KHWXHblE
MarasuHbl TOXe Mano YTO Aanu — NIeTOM B KHUIOTOProBfie «MepTBbIi Ce30H», - BCE B OTMYCKaX, @ CTYAEHTbl Ha KaHMKynax -
KTO B PYKW KHUTY BO3bMeT? Tak YTO NPOCUIN «MOA0XKAATb A0 CEHTA6PSA>» ...

XaaTb, XKAaTb... @ MHE XWUTb HaZl0, U KaXAbll eHb CaMOMYy KyllaTb, U CEMbIO KOPMUTL...

BoT TOraa v nNpuWNOCh CPOYHO co3faBaTb calT B VIHTepHeT, u npoaasBaTb KHUIMKM Hanpsimyto, 6e3 nocpeaHukos, u 6e3
HeHaBucTHoro HAC no po3Hu4YHol LeHe B 450 py6. — oHa B caMOM Ha4yane efBa-efiBa NoKpbiBana 3aTpaTtbl HA U3JaHUE KHUTH,
a 6aHKOBCKME NMpOoLEHTbI BCE «Kananu»...

B Hauane ceHTsi6psi 2002 roga B MockBe OTKpblBanacb exerogHas MexayHapoaHass KHuKHas sipMapka, Ha KOTOpYto
CbesXasmcb KHUroToproBubl co Bcert Poccun, CHIM 1 n3-3a pybexa. 1 ocHoBaTeslbHO K HEel rOTOBUJICS, U A0/KEH 6bl HaKaHyHe
ee OTKPbITUS BbleXaTb Ha BCTPeYy C KHUIOTOProBLaMM, y>xe NposiBUBLUMMWU MHTEpeC K kHure. [lomkeH 6bin exatb B 6.00 yTpa
Ha CBOel MaluHe, HO 3aaepxarncs... a B 9.00 y MeHs goMa yxe paboTanu 2 6purasbl «Ckopoi nomowm» - nHdapkt!!! NJanee

3TW AHW CMYTHO MOMHIO, - MO HECKONbKy AHeh 6bin 6e3 co3HaHus. [oToM BTOPON WMHGapKT, onaTb KOMa, CTpalUHbIl
nepuKapauT, OCNIOXKHEHUS — Y MeHS faXe cep/Le BCTano, HO XXeHa CyMena ero 3amnyCTuTb A0 NpUbbITUS «peaHuMaLLKn».
Bot Tak...

Monroaa B 60MbHULE, M3 KOTOPbIX MOYTW MOSIOBUHY BPEMEHW B peaHuMMauuu, U OTTyAa Bbiwen Tofbko B sHBape 2003 co
CTPalHbIM MPUrOBOPOM — <«WHBAJIMAHOCTb MEpPBON rpynnbi». 3anpeleHbl pabota u Kakne-nnbo dusnyeckne Harpyskum B
NpUHLUMNE — aHeBpPU3Ma aopTbl KaK MUHA 3aMefsIeHHOro AeACTBUS B FPYAN — MOXET «pBaHyTb» B NIIOOYI0 CEKyHAY...

Hy 4To TyT ckaxewb?

Bopbba co 370M 3TO BOMHA, HenpepbiBHas M 6GeckomnpoMuccHas. MposeBan, NponycTwn yaap, - U BOT pe3ynbrar. Cam
BMHOBAT.

Moka nexan B 6onbHUUE, 6AHKOBCKUE MPOLEHTbI BCE «Kananu» W «Kananuv» 3TW nosroaa exeaHeBHO. C 6aHKOM HyXHO
pacnnaymBaTbCs — €CNM He YCnew HalTu AeHbrM U He Aall 6or, yMpy, OHW MO CEMbl0 MYCTAT «Mno Mupy».. OTKyAa B3ATb
[eHbr1, ecnv s He To 4YTo paboTaTb, @ XoAUTb 6e3 MOCTOPOHHEeK moMowm He Mor? lMpuwnock 3a 6eCLEeHOK, 3a TPeTb LieHbI
CPOYHO MpoAaTb CBOW KOTTEAX B LEHTpe Psa3aHu. TONbKO TakK CMOr pacnniatutbcs ¢ 6aHKOM U Kak-TO HalTW cpeacTBa Ans
XKWU3HWU U MOKYMKW NIeKapCTB.

Mx npuxoanTcs NpUHMMaTh eXXeAHEBHO, U OHM O4YeHb Aoporve. Ha rocyaapcTso Hafexabl HUKAKOoW — MHE 3a BCe rofbl TPyAoB
M NOTEPSIHHOE 30POBbE AANN KLUMKAPHYH» MEHCUIO — MOYTU BABOE HUXE MPOXUTOYHOrO MUHUMYMA, - CO6aKy NPOKOPMUTL He
XBaTUT, @ TYT HE TOMIbKO YENOBEKY NMPOKOPMUTHLCS HAZ0, HO M 3a KBapTUPYy, KOMMYHasbHbIE YCYry, CBS3b, JIEKAPCTBa, O4EXAY,
coAepxaHve aBToMOBMAS NAATUTb HAZo... A eLle U CbiH B UHCTUTYTE yuuTCs...

BoT Tak.

Bonee-MeHee npuwen B cebsa ToNbKO K KOHUY aBrycta 2003 roga, koraa ctan xoAuTb CaM, HE nowaTtbiBasiCb. XOAUTb HE camoe
rnaBHoe - rnaBHoe paboTa Bo umsa [obpa. OHa 1 crnacana. 3a KOMMbIOTEPOM e CUAETb MOXHO... A CO 3/10M BOEBaTb HYXHO He
MycCKynaMmu, a pasyMoM... Ml 3gecb nocne BbIxoaa M3 60MbHULbI S HE MOTEPSN HU OAHOMO AHS.

C KHMramm TOpOnuUTbCS yXe He 6bI10 Heob6X0ANMOCTU — K YyeMy ToponuTbcs? C 6aHKOM A pacnnaTuics, NpoueHTbl 6onblie He
«KanatT»... 1 CMNOKOMHO MX W MNpodaBas Mo 3akasaM MOCEeTUTENel MOero cawTta, NMpUYeM, y4YuTbiBasi «0Cobble OTHOLIEHUS
WHBanuAa-neHcMoHepa ¢ poAHbIM rocyAapCcTBOM-6aHANTOM», A BoO6LLe HamnseBan Ha BCSAKYK OTYETHOCTb, HanoruM M Mpou.,
npogasan Ux Mo HU3KMM uUeHam, no 450 pybnelt o koHua 2003 roga. C 1 sHBaps 2004 s HEMHOro noAHsN ueHbl — Ao 500
pybnen, 4ytobbl Kak-TO KOMMAEHcUpoBaTb MHMNAUMIO. HO MHDNAUMOHHbBIE Mpoueccbl B PoccuM AaBHO yXe BbIWAW U3-MOA
KOHTPONS KPEMNIEBCKUX «UMMOTEHTOB OT 3KOHOMWKW», U B KOHUe 2004 roga 8 6bin BbIHYXAEH HECKONbKO MOAHATb U 3Ty
«MaHKY».

JleToM 2004 ropa no npocbb6e paboTHMKOB MOPOACKOro calta r. Vismaun (YkpavHa) nepesan 6e3Bo3Me34HO MOJIHYIO
S/IEKTPOHHYIO BEPCUIO KHUIM A/151 pa3MeLLeHnst Ha cawTe.

CrnpawmnBanTe C HUX — 51 CBOW A0/ UCMOSHWI.

C 1 saHnBapst 2005 roga kHura yxe ctouT 1000 py6bnei. Hy n 4to? 3T0 Xe MUHMManbHas ueHa Masi 2002 roga C y4vyeToMm
nHdnAuMn, 6e3 npubbinn asTopy W Hanoros. Camu nogymainTe — CerogHs Bbl CMOXeTe 3anpasBuTbcs 6eH3nHoMm no 7,80 3a
nnTp, kak B Mae 2002? Het, - 6eH3uH ctouT 15,30 32 "nTp. A NpoAyKTbl MUTAHUSI, YCNYTW, SNEKTPOIHEPIUS, KKOMMYHaNKa»...
BCe Tyaa xe!

Tak 4TO He MOry A NpeanoXuTb YMTaTeNnto «XansBbl» 3a@ CYET MeHCMOoHepa-uHBanuaa. XBaTuT. WM TOponuTbCA co CObITOM,
aKTUBMPOBATb €ro AEMMUHIOM MHE HET Heo6X0AMMOCTH.

M Boo6Le - KyAa MHe ToponuTbecs? K yeMy? Ha «ToT cBeT»? 4 Tyaa Bceraa ycnew, v Tam ovepeau HeT... eHbrn? OHU MHe He
HY>HbI, M HU K YEMY — 51 U TaK BCe MOTEPsS U3 MaTepuanbHbIx 6nar.

Tak uTo 9 cBoboaeH!!!
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M HecmeTHO 6oraT, — 3HAHUSA HU KakuMM AeHEXHbIM 3KBMBANEHTOM OLEHUTb HEBO3MOXHO. DTO WCTUHHAs, BEYHAs LEHHOCTb,
KOTOPYIO MOXHO B35iTb C CO60M MOC/e CMEPTU, U HUKTO 0TO6PaTh MX He cymeeT. HukTo!!!

Hey>enun 370 TpyAHO NOHATL???

3001070, panblumMBas cnaBa, AeHbrN — BCE 3TO JIOXKHbIE LIEHHOCTW, KOTOPbIE T/IeHHbI, U OCTaHyTCs 34ecCb, Ha 3emne, a UctuHa -
3TO MOAJIMHHAsN, HeTNeHHas B Be4HOCTM LLeHHOCTb, KoTopas HeoTAennMa oT AyLUW YenoBEeYEeCKOM.

BoT rae rnaBHbIN KpUTEPUI YenoBeYeckux LeHHocTen!!!

Tak yTo CBOW AoONr nepea VUCTUHOM S UCNONHWA CNoJfiHa — BCe, KTO XoTen UCTUHbI, KynuauM KHUTy 3a 6ecUeHOK, a Te, KTO He
XoTen...

3aecb pa3roBop 0cobbIi.
YecTHoMy TpynoBoMy 4yenioBeky Cyaa 60siTbCa Heyero: 310 Afs NoAel Tpyaa cnaceHue, u Cya anst HUX 6yaet MpaBeHbIM.

A BOT TeM, KTO W, Xpan, 6oraTen 3a Yy>Xol CYET, M3MbIBAJICA Hag NtoAbMW, BOpoBan, Bpas, o6MaHbiBaa M HaXuBancs Ha
noANoCTN, MNOCTaBMB [E€HbIMN NpeBbilIe BCEro — BOT Ans Tex Cya ctaHeT CTpalHbIM. TakuMM CTpallHbiM, YTo EHOX faxe ckasan
06 3TOM:

XXXVIII. MepBas nputya. Korga otkpoercs o6wecTBo npaBeAHbiX, U rpewHukn 6yayT cyAMMbl 3a CBOM rpexu, u
6yAyT U3rHaHbl Cc 1MuUa 3eMnu, n koraa MpaBeaHblii ABUTCA Npea oyamMu M36paHHbIX NpaBeAHUKOB, AeNla KOTOPbIX
B3BeweHbl FocnoAoM AyX0B, N CBET OTKPOeTCA npaBeAHbIM U U36paHHbIM, )XMBYLIMM Ha 3eMne, - TO rae Torpa
6yaner >xxunuile rpelwHMKoB n ybexkuuie Tex, kotopblie otseprnm Nocnoga ayxos? Bbisio 6b1 nyylie Ans HUX, ecnun
6bl OHM HUKOrAa He poxkaanucb. U korga TaHbl NpaBeAHbIX 6yAyT OTKPbITbl, TOrAa rpewHukn 6yayt cyammbl u
HeuyecTuBble 6yAyT OTBEpPrHyTbl OT siMua NpaBefHbiX U uU36paHHbIX. MU OTHbIHE He 6yayT 60s1ee CUIbHbBIMM M
BO3HECEHHbIMU Te, KOTOpble BJIafeloT 3eMJiel0, U He 6yayT B COCTOSAHMM BMAETb IMLI0 CBATbIX, M60 cBeT MNocnopaa
AyxoB 6yaeTr cMATb Ha NuLe CBATbIX, U NpaBeAHblX, U N36paHHbIX. U cunbHble Lapu NOrM6HyT B TO BpeMs u 6yayTt
npeaaHbl B PYKU NpaBeAHbIX U CBATbIX...

C coboil Ha peksiocTep MOXHO 6yAeT B3ATb TOIbKO 3HaHUA. W MOMMYT 3TO OHWM TOrAa, Korga «XapeHbli netyx» c Hebec B
3a4HWLUY KIOHET... BoT Toraa uM 1 6yaet HyxHa KHura...

Ho «xansBbl» He 6yaeT!!!

KHura Becut okono 920 rpaMMOB — KakK pa3 MCXOAHbIA 3KBMBAJNIEHT €e LeHbl, KorAa Ha ApPYroi yallke BeCOB Mayku aeHer
CaMbIMW KPYMHbIMW KyMOpamu.

M onsaTb Xe 3TO CANLIKOM HeB3payHblii 3KBUBANEHT UCTUHBI...

Ho 3Tv AeHbru npuroaaTcs. HeT, He MHe — OHU BYAYT HyXHbl, UTOBbI MoAAepXaTh Ntoael 3eMnun B MepexohHsblit nepuoa. 3anac
HYeH.

OTO MOe MHeHue. 5 uMelo Ha 3To nonHoe Mpaso.
TonbKo 1 BCero.

0. babukos.
PsizaHb, 22 siHBaps 2005 roja.

BoT Takasi HempocTasi UCTOpUsi y 3TOW 3aMeuyaTenlbHOW KHUru. Ho koe-uTto tOpuit AHaTonbeBu4 ewé u HepaoroBapuaeT. Ha
caMoM Jene TaM ewé kpy4ye 6bino. CnepBa Halénca usaaTtenb, KOTOPbIN B351CA 6bICTPEHbKO BCE MPOBEPHYThb, 3a CBOU AEHbIM,
a babukoBy BbINIATUTL NoJsaralolleecsi aBTOPCKOe BO3HarpaxieHwe. B3ameH TpeboBan 3KCK/O3MBHOE MPaBO Ha nepBoe
nsfaHue. To ecTb, Nocne 3aknoveHns gorosopa lOpuit AHaToNbeBUY He MMen npaBa nepeAaBaTb KHUIY HUKAKOMy APYromy
nspatenbcTBy. [leHer y Hero Torga He 6b110, MbIC/elt caMOMy U3AaBaTb - TOXe (X/I0NOTHOE 3TO Aefi0), NMO3TOMY 3aKJloumna OH
[OroBOp C 3TOM (pMPMOM - Kak Mo34Hee 0Ka3asnoCb, YNCTO eBpenckoi. OHM Bbinnatuan Opuio AHaToNbEBMYY ThiCAYY A011apoB
aBaHca, 4yTobbl 4OroBOp tOpuAnYeckn BCTYynua B cuny. W BCE. Monoxmnm KHUry "noa CykHo", 4yTobbl €€ HUKTO HUKOrga He
yBUAEN - MOHSNN, MeP3aBLibl, YTO OT KHUTU 4151 HUX BCex 6onbLuas onacHOCTb MCXOAUT.

MpeactasnseTe?!! Yto Toraa yyBcTBoBan BabuWKoB, MOXHO TOMBLKO AOradblBaTbCs. HO OH - MyApblii YenoBeK, U HaWén BbIXOA
U3 nosioxeHus. Mo AOroBopy OH HE MMen npasa 06pallaThCs B ApyrvMe U3aaTenbCTBa, HO CaM-TO MOT U34aTb KHUry! Jpyroro
BbIX04a NPOCTO He 6bin10. Mpuwnock 6paTh NMLEH3MIO HA M3aaTenbckoe Aeno (MOXHO MpeaCTaBUTb, CKOMbKO B Poccun cTomT
3TO YAOBOMIbCTBME U CKOMbKUX BIOPOKPATOB HYXHO MPOMTM), M BCE 3TO NUWb pagu M3LaHUS OAHOW-eAWNHCTBEHHOW KHUMU.
EcTecTBEHHO, KTO OTKpbLIBAET M3A4aTeNbCTBO, TOT NpearnonaraeT 3aHUMaTbCsl 3TUM GU3HECOM roAaMu, U34aBas eXerogHo COTHM
KHWF, B TaKOM C/lyyae M3AEepXKKU PacrpenensiioTcs Ha KaXaylo KHUTY MOHEMHOry WM He Tak CTpaluHbl. A TyT BeAb MPULLIOCH
HaHMMaTb flo4ei, 3a40poro, KTO NpaBua TEKCT, PUCOBa UMIOCTPALMKU U FOTOBMA K nedaTu. HyxHo 6b110 co34aTh neyaTtHble
AManosuTuBbl (KoTopble, cnaBa 6ory, Uenbl U HEBpeaWMbl) W CAenaTb 3aka3 B TunorpacduuM - NpudYéM, BCe NCTbI B
YeTbIPEXLIBETHOM MCMOSIHEHWU (06bIYHO UAET B OAHOLBETHOM + HECKOJIbKO CTPaHUL, LIBETHbIX BK/IEEK).

Tupax MWHMManeH, MNOTOMY YTOo He 6bi1o 60MbWKNX CpeAcTB. ECM yMHOXWTL YyKasaHHylo lOpueM AHaToNbeBUYEM
cebecToMMoCTb oaHON KHUrM 420 pybnei Ha 3000 sk3emnnspos, To noayyum, 4yto K0.A.BabrnkoBy NpuLINOCE pacKoLWENnUTbCS
(BMecTe € BbINATOM NPOLIEHTOB NO KpeanTy) Ha 1260000 pybnei. A peanbHO OH "nonan" Ha ropasgo 6onbline AeHbrn n3-3a
TOro, YTO He CMOT Cpasy peann3oBaTb BECb TMPaX M MOTOMY, YTO MPULLIIOCh CPOYHO MpoAaBaThb KOTTeAX Mo 6pocoBoli LeHe. U
rnaBHOE, YTO B LieHYy KHUIM He BKJ/IIOYEHO HW OHOWM KOMEeWKW aBTOPCKOro BO3HAarpaXAeHwusi, TO eCTb BCe Te roAbl YesioBeK
pabotan 6ecnnatHo. [lenan fAobpoe Aeno Ansa NoAel, a kakoBa ux 6narogapHocTb? HaMm TpyAHO Aaxe NMpUMEpPHO MOACYMTaTb,
CKOJIbKO pa3 Ha dopyMax (HaweM u Apyrux) 3Byyanu ynpéku B agpec lOpus AHaToNbeBMYa MO MOBOAY YPE3MEPHO BbICOKOM
LeHbl Ha KHWUrY n paxe TpebosaHua "otaaTb cen 6pen 6ecnnatHo". He 3Haw, kak lO.A.babukoB BCE 3TO Bblaepxan. OH
MY>XECTBEHHbI, CUJIbHBIN YeNoBeK...

Tak 4TO, BOMNPOC O MpMYMHAX MaNoro TMpaxa U BbICOKON CTOMMOCTM, S AyMato, OTBET AaH ucuyepnbiBaowwmii. Cnasa 6ory, yto
X0Tb 371 3000 3K3eMNAAPOB YBUAENMN CBET U HaWwNM 6narofapHoro yMTatens. Tenepb yxe BCE COBEPLIEHHO Mo-UHOMY. EcTb #
u3patenb, KOTOPbIA 3akasan BTOPY 4YacTb KHUMM, @ Takke roTOB HaneyataTb WM pacnpoCTpaHUTb MOBTOPHbIA TUpax
"MUpoBO33peHus...", KaK TOMIbKO B 3TOM BO3HWKHET HEO6X0AMMOCTb. HO M3-3a BCEX BbllENEepeuUCEHHbIX CIOXHOCTER W
0COB6EHHOCTM CaMOM KHWIM, €€ MepBbli TUPaX YHUKANEH U YXe MOXET CYMTaTbCs papuTeToM, TeM 6osiee, YTO Ha KaXaoMm
3K3eMnaspe ecTb aBTorpad v neyatb IMYHON 6MEAMOTEKM aBTOpa. DTa KHWUMA - COKPOBULLHMLA 3HAHWIA, TaM COTHM OTKPbITUI U
nyTen ans 6yaywmx uccnefoBaHwit. TO KakK MyTEBOAMTENb, Kak OCHOBA OCHOB Ans /toAei. MOTOMy 4TO BpeMs MpWLLOo, U
npaBaa cTana OTKpbIBaThbCs, a lOpuit AHaToNbeBUY - NepBblit. EMy 6bii0 TpyAHee BCero...

Pegakumsi npoekxra.
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CoaepxaHue kHurn / CONTENTS

AHHOTaUMUA
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naBa 23. CotBOpeHue Mupa. [leHb BTOpPOW.

naea 24. CoTBopeHune Mupa. [leHb TpeTui.

naesa 25. CoTBopeHue Mupa. [leHb YeTBepThii.
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naBa 38. Dkcneanums, npeaaHHas 3abBeHuto.
naBa 39. Cemsca MpomeTei.
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Mnaea 42. Skcneauumsa Npomeres.
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rnaBHasa CTpaHuUa

06 aBTOope/3aka3 kHurn "MUPOBO33PEHUE van BO3BPALLEHUE NMPOMETEA"

rnaBbl KHUTU

babukos Opuin AHaToNbeBUY 6bI/T N3BECTEH TOJILKO Y3KOMY KPYry CNeuuanmcTtoB Kak [naBHbIN
KOHCTPYKTOp cepun 6poHeaBTOMOb6UNEN, pOAOHAYalbHMK HOBOIO KjlacCa POCCMMCKUX crieymanbHbIX
6pOHMPOBaHHbIX TPAHCMOPTHLIX CPeAcTB. ABTOp psiaa nsobpeTeHnii u cneunanbHblix paboT, nybnnkaumi.
NHxxeHep, okoHuMn B 1976 roay KasaHckuii aBMaUMOHHbIA MHCTUTYT, paboTan Ha CTPOUTENLCTBE
HwmxHekamckom MC n Kamckoro aBToMobmnbHOro 3aBoga, Ciay>Xuia opuuepomMm PakeTHbIX BONCK
cTpaTermyeckoro HasHa4vyeHuns BoopyxéHHbix cun CCCP. B ynpasneHun FnaBHOro KoOHCTpykTopa KamA3
NpOEKTMpPOBaa HOBble aBTOMO6UIN, a No3xe co3aan nepsyto B CoBeTckoM Cotoze hdupMy no
npov3BoACTBY 6pOHMPOBAHHbLIX aBTOMOBUNEN AN MHKaccaunu.

Ha npoTaxeHun anutenbHoro BpemMeHu - 6onee 30 neT, 3aHMMAETCA CaMOCTOSATENIbHbLIMU
nccnenoBaHMsAMM B 061acTn eCTeCTBEHHbLIX HayK. IM co3gaHa HoBas rmnoTtesa CTPOeHUs 3eMan m
BceneHHOW, MecTa n ponu YenoBeKa B OKPYXatoLeM MUpe.

Ons wupokoro Kpyra untatenen ero paboTbl Ny6AnKyOTCSA BNepBbIe.

O6cyxaeHWe KHUMM 1 Apyrux paboT aBTopa akTUBHO npoucxoaut Ha dhopyMe Kpyru Ha nonsax.

ABTOPOM HanmcaHbl AECATKU APYrUX cTaTel, KoTopble Bbl MoXeTe HaliTu B CBO60OAHOM AocCTyne Ha canTe "HakaHyHe".

babukos I0.A. "MUPOBO33PEHUE nnn BO3BPALLEHUE NMPOMETESA" - Poccus, Pasanb, 2002 r., 480 cTp., AONOMAHEHA
0k0/10 300 UBETHbBIX MAMIOCTPAUNI N CXeM, NepennéT, KapToH, TKaHb, TUCHEHME.

YuTtaiTe TaKxe: NCTOpUA Co3aaHnAa N NnepBoro n3gaHma KHUrN.

LleHbl npn 3akase kHuru "MUPOBO33PEHUE nnn BO3BPALLEHVE NMPOMETESA" y ABTOpPa

Po3HunyHas ueHa: OnToBas ueHa (cBbiwe 6 3k3.): 899 Mpun 3aKkase KHUMM rpaxkaaHamm CTpaH, He
1000 py6. py6. Bxoaswmx B CHI': 49,99 gonnapos CLUA

*noyToBble pacxoabl Ha NepeCbSIKY HE BKNKOYEHbI B CTOMMOCTb

3akasaTb KHUIy MOXHO CBSiI3aBLIMCb C ABTOPOM MO npuiaraeMoli dopme:

Bawu nmsa, otyectso, hamMmnnsa *

Baw Bo3pacTt

M3 Kakoi Bbl cTpaHbl *

Baw ropop *

MouToBbIN UHAEKC *

TouHbIM agpec (ynuua, AoM, KBapTupa) *

Baw KoHTakTHbIM agpec E-Mail *

Baw KOHTakTHbIN TenedoH
(ko4 cTpaHbl + Koa ropoaa + Homep)

CKObKO 3K3eMMNNSpPOB KHUMM XeNaeTe 3aKa3aTb

I___D__D_

CoobueHne ans ABTopa KHUrM *

HanuwuTe, KakuMm cnocobom cobmpaertecb nepeBecTun
AEHbIM, a TakXe 34eCb MOXHO AaTb byl Apyryto
AOMOSTHUTENBHYI0 MHMOPMaLnio, KOTOpPYHo mocyMTaeTe
HY>XHbIM €CO06WMKTL ABTOPY AN 0DOpMNEHUs 3akasa

OTMNpPaBUTb

* - obsA3aTenbHble ANs 3anosiHeHns Nons
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rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aka3s

<< Hazsapg

AHHOTauwus / The brief summary

KHnra "MupoBo33peHune naun Bo3BpaujeHme lNpomeres" B AOCTYNHOMH HayYHO-MONY/AsIPHOM hopMe pacKpbiBaeT
CyTb MMPO3[4aHNA B HOBOM BCeOb6beM/IoLieM yYEeHNH, NO3BOJIIOLEM 06 beANHNTb pa3indyHblie obiacTtn
eCcTecTBO3HaHHsl B eUHOE LieJIoe Ha OCHOBE HOBbIX (byHAaMeHTa/lbHbIX 3HaHNI PU3NKN MaTeprun u Teopnumn
MHOroMepHOCTH NPOCTPaHCTBa (acuMMeTpun BcesleHHOM), AaOLWNUM SICHOEe Hay4YHO 060CHOBaHHoOe
npeacraBJiIeHHMEe O HaC CaMNX M OKPYy>KaroLwjeM Hac Mupe.

KHura paccynTaHa Ha WNpPoKyr ayaAnTopuro '-IMTaTeﬂeI;I, unmernLnx rnoagrotoBkKy B obbeme cpe,quVl LIKOJibl, [TO3TOMY
HarimcaHa He "36Hay‘-IeHHbIM", a MpoCTbIM, XXNBbIM 513bIKOM, BCE TEPMUHbI O6BbSICHEHbI.

CoaepxxaHune KHUMn:

ABTOp NIOrM4YHO 060CHOBbLIBAET HECOCTOATENIbHOCTb COBpPEMEHHDbIX Hay4HbIX r<MNOTE3 O CTPOEHNN 3emnu n ConHe4YHOM
CUCTEMbI, OCHOBONMOJIaraloWnMXx HaykK eCTeCTBO3HaHUA AaTb pa3dyMHOeE 06bACHEHNE MHOIMMM N3BECTHbIM CbaKTaM, KaK HanpuMmep:

. rMnoTesbl O cocTaBe n cTpoeHun ConHua, npomcxoxaeHun ConHua n CoIHEYHOW CUCTEMbI U3 ra3onblneBoro obnaka,
npoTMeopeyaT Apyr APYry M HE MOryT 06bSICHUTL BpalleHne BeHepbl B 06paTHYO CTOPOHY C OYEHb MeASIEHHOM
CKOPOCTbIO B OT/IMYME OT OCTasIbHbIX MJAHET; Hanuuue y psaaa nnaHet CoNHEYHOM cucTeMbl "HeperynspHbix"
CNYTHUKOB, o6pallaloLWmMXcsi BOKPYr MAaHET MO BHEWHMUM U yaaneHHbIM opbuTaM B CTOPOHY, 06paTHYo obpaleHuto
OCTaslbHbIX CNYTHUKOB M BpaLLEHMIO CaMOW MNaHEThI;

. M3MepeHHas B 1963 roay CKOPOCTb YBEIMYEHUA CpeAHero paguyca 3eMnn CBUAETeNbLCTBYET 0 6bICTPOM paclUMpeHnmn
NAaHeTbl, KOTOpOe HayKa O6bACHUTb HE MOXET, Kak He MOXeT 06bsACHUTbL U daKT apenda MaTepuKOBbIX MNAUT NMojg
OEeNCTBMEM TEKTOHMYECKNX CUT U caMy MPUPOAY STUX TEKTOHMYECKUX CUJT, MOSTOMY He MOXET AaTb 06bsCHEeHMe
npupoabl rnobanbHbIX KaTacTpod, NPONCXOAMBLLMX Ha NiaHeTe paHee, O YeM HaKOMIEHO HeEMasno CBMAETENbCTB;

. Hayka cama npusHaeT, 4To ee dyHAaMeHTasibHble 3HAHWUS HECOBEPLUEHHbI: - BbIBOAbl 3aKOHOB TEPMOAMHAMUKMU
CBNAETENbCTBYIOT 0 HensbexHocTn "TennoBon cMmepTn" BceneHHoM, 04HAKO HaKOM/IeHHble 3HaHNSA CBUAETENbCTBYIOT
06 oWNB0OYHOCTN 3TUX BbIBOAOB, @ 060CHOBATb M O6BSACHUTL 3TO, CO34aB HOBYIO TEOPUIO TEPMOAMHAMUKKN, HayKa He
MOXeT, KaK He MoxeT BOT yxe 6onee 50-n net coszpatb XoTsa 66l pabouyto Moaenb TEPMOSAEPHOro peakTopa,
HECMOTpPS Ha TO, YTO Ha pelleHne npobnembl yrnpasnsemMon peakumm aa4epHoro cmHTesa 6b1n 6poLleHbl OrpoMHbIe
cpeacTBa BeAyLMX MUPOBLIX AepXaB: - 34eCb NPUUYNHA HE B OTCYTCTBMWU FEHMANbHbIX YYEHbIX U HEXBATKE CPeACTB, a
MMEHHO B owmnbkax B pyHAaMeHTanbHbIX 06/1acTaX (B MOHATUAX SHEPTrUKN, MAaTEPUN, MPOCTPAHCTBA U BPEMEHMU), UTO
3aBesi0 pasBUTUE COBPEMEHHOW HayKn B TYMNUK;

. OWMWMBKM COBPEMEHHbIX Hay4YHbIX TEOPUI B pyHAAMEHTaNbHbIX 06/1aCTAX NPUBENM K TOMY, UYTO KpaliHe HeCOBEpPLLUEHHOM
oKa3asnacb 3eMHas u3nKa nons, KoTopas He MOXET 06bACHUTL haKT HaNMUUA NONEN, CKOPOCTb KOTOPbIX
MHOroKpaTHO MpeBbIllaeT CBETOBYH), MPOMCXOXAEHME CaMOM XM3HU Ha Halen NNaHeTe, MPUHLKUIMOB CUHTE3a XXUBOWN
MaTepun U3 HEXMBOrO; NpU3HaBas CyLecTBOBaHWe 6uornonen, He MOryT o6bsICHUTbL MX NPUPOAY, HE MOryT AaTb
KapTWHbI 3BOOLMKN NNAHETHI C YHYETOM AeNCTBUSA ee Buocdepnbl n Hoocdepsl;

. He CylecTByeT eANHOM TEOPUN NPOUCXOXAEHUS YeNoBekKa, a CyLWeCcTBYOLWME pa3HONOAsSPHbIE MHEHUS B BuAe
3BOJIIOLUMOHHONM rnnoTe3bl JapsBuHa n bubnerickne npegaHmsa 0 4yAeCHOM CO34aHUM MUpa U YeNOBEeKa 3a WeCTb AHeN
He BblAEPXMBAKOT HUKAKOMN CEPbE3HON KPUTUKWU; MeaAULMHCKasa n 6Monornyeckne Haykm He cnocobHbl 06bSCHUTL CaMy
CyTb BMONOrMYECKMX NPoOLECCOB B XWMBOW MaTepumn, He CNOCOBHbI AaTb pa3yMHoe 06bsACHeHMe paboTe HepBHOM
CUCTEMbI, OPraHOB YefloBe4YeCcKoro Tena U ero pasyma: no 3ToM NpuYMHe, He NOHMMAas CyTU OKpYXatloLWwero Mmpa u
CaMoro 4yenoBeka, Hayka He cnocobHa NpoOBeCTU LIeNIOCTHbIA aHanm3 UCTOpMK pa3BUTUS 3eMHOro YenoseyecTBa,
CO6bITUI, CbIFPaBLUNX KJTIOYEBYHO POJib B CTAHOB/IEHUM HALLEN UMBUIN3ALUNMN, HE MOXET OTBETUTb Ha Bonpoc - "Ans
Yyero Mbl CO34aHbl U B YEM CMbIC/T HALLEN XM3HN Ha 3TOW nnaHeTe?" n AaTtb 060CHOBAHHLIN MPOrHO3 AanbHENLIErO
pa3BUTUS HaLLEN LNBUIN3ALNMK.

ABTOp CUMTAET, YTO BCE 3TM BOMPOCHI B3aUMOCBA3aHbl, @ NPUUYMHOW HECMOCOBHOCTN HayKu AaTb OTBETbl HA OCHOBHbIE
BOMPOChI €CTECTBO3HAHUSA ABNAETCA ee pa306LUEHHOCTb U Cepbe3Hble OLWNBKN B OCHOBOMOaramlmnx, dyHAaMeHTaNbHbIX
obnacTsax pu3nkn matepun. B HacTosllLiee BPeEMS B HAayKe C/I0XKMJIOCh MOJIOXXEHWNE, NPU KOTOPOM 3HaHME pa3BUBAETCS MO
pasHbIM HaMpaB/IeHMAM, U30/IMPOBAHHO APYr OT Apyra, a OCHOBOMoJarallen Teopmm, Aatollleil NpeacTaB/eHme o
BceneHHoM, CyTu 3Heprum, MaTepumn, NPoCTPaHCTBE M BPEMEHMU, - HET. O4HAKO paHO WK MNO3AHO KOJIMYECTBO HAKOMIEHHbIX
3HaHNIN HEN36EXHO A0MXKHO NEepPENTN B HOBOE KAUeCTBO, @ B J@HHOM CJ/lyyae KauyecTBO 0Ka3asioCb NPUHLMMUANBHO HOBbIM.

[ns noATBEp>KAEHUSA UM OMPOBEPKEHUS CBOUX BbIBOAOB ABTOP 6blf1 BbIHYX/AEH UCKaTh WHbIE MYTU HAaYUYHOrO NO3HAHUS,
NMo3BOJIMBLLME MONYYUTb MHGBOPMALNIO, NOKa HEAOCTYMHYH COBPEMEHHBLIM METOZaM 3KCNEePUMEHTANbHON U3NKKU. ABTOPOM
npeanoXxeHa HoBasi METOANKA HAYy4YHOro MO3HAaHWS, CyTb KOTOPO 3aK/1l0HAETCS B COBMECTHOM UCIO/Ib30BaHUU AaHHbIX
TEOPETUYECKOH M IKCNEPUMEHTAIbHOM PU3NKU, TOYHBIX HAYK M METOAOB METAPU3NYECKOIrO MO3HAHUSI B ECTECTBO3HAaHUM, T.€.
ABTOp MCMNOJIb30Bas U3BECTHbIE CNOCO6bI 06LEHNSA C BHE3eMHbIM PasyMoM, a Nofy4YeHHyo MHGOpMaumio MHOFOKpPaTHO
nposepun. Ncnonb3oBaHbl MPUEMbI CUCTEMHOIO aHanM3a COBPEMEHHbIX 3HaHUI Ha CTbIKE PasfIMYHbIX OTpac/el HayKu,
JPEBHUX BEPOBAHWI M niereHa. ABTOp He cuMTaeT cebsa MeanyMoM, NO3TOMY MPUBOASATCA TONIbKO 060CHOBAHHbIE BbIBOAbI U
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[atoTCs MpeanoXeHus Nno Ux 3KCNeprMMeHTasIbHOM NpoBEpPKE.

HayuHas nHdopmMaunsa ot BHe3zeMHoOro Pasyma no Teopum acuMMeTpum NpocTpaHCcTBa, ee hopMyJibl OTHOCATCA Kak pa3 K
obnactn dyHaaMeHTanbHbIX 3HAHWIA, @ AOMOJIHEHHbIE KOHKPETHbLIMW NMapaMeTpamMun, NoATBEPAMNM BbiBOAbI ABTOPA O CTPOEHMUM
3eMnun. DT 3HAHUA BHE3EMHOW HAYKMW, HaJloXXEHHbIe Ha Halm cCO6CTBEHHbIE COBPEMEHHbIE HAay4YHble MO3HAHUA, Aanun
COBEpLUEHHO MHOE NpeacTaB/ieHNEe 0 Hac caMmnx, 06 OKpy’KatoleM Hac MMpe U BceneHHol, Kak 0 MHOFOMEPHOW CTPYKTYype: -
Mo CBOEel 3HAaUYMMOCTM 3TU 3HaAHUS NPeAcTaBAsSOT cO60 HECKONbKO CepbEe3HbIX OTKPbLITUIN B siAepHoN punsnke, reopusnke,
6vonornn n meanumnHe, aCTpoHOMUN, uctopumn n ap. MIMeHHo nHgpopmayns BHezemHoro Paszyma o6 ncropuun 3eman,
co3fgaHnn ee 6mocghepbl n YesloBeKa, Haweil UNBHUIN3aLnn COCTaB/IsIET 60/IbLUYIO YaCTb KHUIN.

B pesynbTate 60onee yem 30-1 IETHOrO Hay4YHOro NOMcKa ABTOPOM CO34aHa Ha OCHOBe pa3paboTaHHOM MM MeTOAMKM
reogpusnyeckass Mogesb© CTpoeHust 3emMsn, cornacyemas C Ormkom 3Bositounm naaHeTbl 1 COTHEYHOW CUCTEMBI.
O6ocHoBaHbI aTanbl popMmpoBaHua ConHua M NnaHeTHbIX Ten CoMHEeYHOM CUCTEeMbl NOC/e B3pbiBa "cBEPXHOBOM" Ha MecTe
HblHewHero ConHUa, NokasaHa 3BouMsa 060/104KM 3eMIn C YY4ETOM BANSHUSA Ha Hee Hoocdepbl, buocdepbl n Ten
ConHevHol cuctembl. PaccumTaHbl pa3mMepbl U NapaMeTpbl 30H CTPOEHUS 3eM/n, coriacyeMble C AaHHbIMWM CEMCMNYECKOro
30HAMPOBAHUS NJIaHEeTbI, AAIOTCS 3HAYEHUS TeEMMepaTypbl U AABNEHWUI Cpeabl NO4 KOPOoK 3eMnuM U B €€ s4pe, UMKINYHOCTb MX
M3MEHEHUS, NJIOTHOCTb BELLECTBA, CTPOEHME M COCTaB TBEPAOM M xunakon das aapa 3emnmn. O60CHOBaHO CTPOEHNE® U
paboTa reHepaTtopa MarHUTHOro roJisi 3emMsim Ha OCHOBe rmnoTtesbl ABTopa W pabot M. Kanuubl, A. MelicHepa u P.
OkceHdenbaa. O6bacHsAeTca mexaHuka®© "nepernostocoBku” noasspHOCT 060/104KM KOPbl 3eM/In N ee KNHEMaTU4YeCKoWn
3BOJIIOUNM NPpU OTAeNeHuun oT aapa. NpMBOAMTCA PeTPOCNeKTUBHbIM aHanM3 BO34ENCTBMS KaTacTpod npu npobosx 060104km
nnaHeTbl Ha ee 6uocdepy, NPOrHO3 ee COCTOSAHUSA Ha Bnnxaliliee BpeMsl, rpeayrnpexaeHmne o BO3MOXHOM r1poboe 060/104Ku
B parioHe KanungopHuiickoro passioma B 2074 r.

MpeanoxeHa Mogesib© cTpoeHus metaannydeckoro CosiHLa, COCTaB M NapameTpbl ero 30H, Macca. [laeTca ANUTENbHOCTb U
onucaHme 3Tanos 3BOJIIOUMOHHOIO Unkia CoNHEYHOM CncTeMbl, Bo3pacTta ee 1 3emnn. GopmMynupyeTtca egnHbivi 3aKoH©
ABuxxeHnsi Ten Co/IHEYHOM cuCTeEMbI. PaccunTaHbl NnapaMeTpbl norublwen nnaHeTsbl Mikap, BoccTaHoBIeHa KapTuHa CoslHeYHOM
cucTeMbl A0 KaTacTpodbl U obpasoBaHusa Nosca actepomaos.

MpuBoaunTcsa nonHasa Tabnuua MNMepnoamMyeckoro 3aKoHa XMMUYECKNX 3NeMeHToB 13 159-1 anemMeHTOB (Ha ceroaHs 3eMHOMN
HayKe M3BEeCTHbl TONIbKO 114 13 HUX) n HU3MKo-MexaHM4ecKme CBONCTBa TEPOMAO0B - TPAHCYpPaHOBbIX asieMeHToB NON9143-
159 "ocTpoBa ctabunbHOCTN", - UX MNNOTHOCTN, MPOYHOCTU, YAENbHOW aKTUBHOCTU, NepMoaoB noflypacnaja, Ux CoaepXxaHus
B TBEPAOW M XunaKon dasax sapa 3eMInm C TOYHOCTbIO A0 COTbIX AoNner npoueHTa. NMpuBoaAaTCS AaHHbIE MO 3N1EKTPOHHbIM
0605104KaM TeEpOMAOB, HANMUYMIO B HUX 3IEMEHTAPHOM YacTULbl Kflacca NenToHOB - BMTOHa®, ero Macce, CBOMCTBax,
3HepreTuke, UCTOUYHUKE B Npupoae, dopMe ero 060104eK, B3aMMOAENCTBMN C SN1EKTPOHOM.

lMpuBeaeHbl OCHOBbI TEOPUM ACUMMETPUMN MPOCTPAHCTBA: - NOHATUS NPOCTPAHCTBA, BEKTOPHOW (PYHKLMU BPEMEHU, IHEPIUM,
MaTepumn, anekTpoHa. MNpmMBoAATCS AaHHbIE NO BO3pacTy BceneHHoM, napaMeTpaM ee NpoCTPaHCTBEHHbIX YPOBHEN, UX
3HepreTuke, NIMHENHbIM pakTopaM, B3aMMOCBA3N UX MaTepumn € lNepmogmyeckmm 3aKOHOM XMMUYECKMX INIEMEHTOB
BceneHHol, MecTa B HeM lMepunoanyeckoro 3akoHa asieMeHToB [./l. MeHaeneeBa Kak ero HeoTbeMsieMon YyacTtu. MNMoHaTme
NMPOCTpaHCTBEHHOro casura. @opmysna Ecuta Ha npuMepe peakumu aHHUIMASUMM NpupoaHoOro ypaHa. NoHatune
NMPOCTPAaHCTBEHHOIO Nepexoaa M HyJlib-nepexoga, CBEpPXCBETOBbIX BOJIHOBbIX rnonem m BO3MOXHOCTU moseTa MaTepumaibHOro
ob6bekTa Co CKOPOCTAMU, MHOFOKPATHO MPEBbILLAKWWMM CBETOBYHO.

lMoHsiTne bora-Co3sgartens, Ero matepmanbHOM peasibHOCTU U CyTU OTHOCUTEIbHO MaTepun MNepnoanyeckoro 3akoHa.
CnoBecHblli nopTpeT bora. KpaTkoe onncaHne obutaeMbix NpocTpaHCcTB BceneHHoON, uMBMAM3aUMM KOTOPOM NOAYNHEHDI
Boicwen Umneunusaumm bora-Cospgatenst n Ero Cepomy Coety. HemMHoro o Bbicuem lNpaBe, Mo KOTOPOMY XUBET Bbiclias
Linsnnusauma n cyasaTca Hawm AyLun.

TpUHUMIBI CUHTE3a XXNBOKM MaTepun N3 HEXXMBOIO HA OCHOBE 3d/IeMeHTa XU3Hu - Tepomaa N2157, nzbpaHHoro Beicumm
PasyMoM B KayecTBe npoToTUna npuv NpoeKTMpoBaHUN N CO3AaHUN HOCUTENS HACNeACTBEHHOCTM XMBOMO OpraHu3Ma -
kncnotbl AHK - ocHoBbI 6uocdepbl nnaHeTbl 3eMns. [TOHSATUE BUTOHHOM MaTpuLbi© N BUTOHHOINO HeMponpoueccopa,
YyNpaBAsoLWEro XU3HeaeaTeNbHOCTbO 6buonorndeckux cTpykTyp. PacwumdpoBaHa MNepsas kHura bubnuu - "Beitne" B yactm
co3aaHus buocdepbl 3eMnun: - 3N0OX TBOPEHUS, TOTUKN N NPaAKTUKN TBOPEHUS.

Co3gaHue yesioBeKa: - KTO, Korga, rae v Kak colgasn dyesnoseka 3emsan. OcobeHHOCTN yenoBeka, ero CTpyKTypbl, SHEPreTUKM
Nnpyv BUTOHHOM CUHTE3e afeHO3UHTPUGOCHOopHON KNcnoTbl (AT®), Npnpoabl HEPBHbLIX UMMYbCOB U paboTa ero cucrem
ynpaeneHus. EMKoCTb nporpaMMHOro ganna BUTOHHOW MaTpuubl HGU3NYECKOro Tesa Yyenoseka. MoHATUE ANCKPETHOWN
(YHKLMM HelipoHa KOpbl FOJIOBHOIMO MO3ra M €ro CBOMCTB KaK aHTeHHOro moayns. [laetcs noHssTue martepuasabHON CyTU AyLn,
€e CTpoeHus n anieMeHTHol 6a3bl B NpmBsa3sKe K lNepmoanyeckomy 3akoHy. [NoHATME ynibTpaManon 3/1IeMeHTapHOM YacTuubl -
cannoHa®© - 0CHOBbI bMonpoueccopa pasyMa Aywun. PackpbiBaeTCsi NPOUCXOXAEHNE AYLLM, ee ONUCaHME, 3aKOHbI ee XU3HH,
NOpsSAOK NOAKAYEeHMS K dU3nyeckomy Tesny Yenoseka no BOSIHOBOMY KaHany pebep, cmumbuosa oy n tena, ponb
yenoBeKa Kak HoCUTens AyLiu.

AHann3 Hayasa 3eMHou unBuan3lauymmn. bubnervickui anokpud - KHura EHoxa. Skcnegnums Ha 3eM/1t0 104€N 3BE34HOM
cuctemsl lpometes Ha kopabne "Ctpax Hebec", komaHanp - Cemsica lNpomeTtesi. OnucaHmne 3Be3aHON cucTeMbl MpomeTes,
noao6HOM CONMHEYHOM, ee pacnosioXeHns, ABYX 0buTaeMbliX NnaHeT, O4HA U3 KOTOPbIX MCKYCCTBEHHAs - peKocTep, Ha
KOTOPbIX XXUBYT Takue Xe Noaun, Kak U Mbl, POAHON SA3blK KOTOPbIX - N1aTblHb... TEXHUYECKOE ONMNCaHNE KOCMUYECKOIO
Kopabisi ranaktnydeckoro kiacca "Custos Caelorum” ("Crpax Hebec"), ocobeHHOCTeNn KOHCTPYKLUWM BMAOTb 4O XMMUYECKOro
cocTaBa cnjiaBa 06WNBKK, YCTpolicTBa U paboTbl FfpaBUTALMOHHOW CMNOBOM YyCTaHOBKU. BnepBble noapobHO pacckasbiBaeTcs
0 CaMOW TEXHOJIOMMM CTPOUTENBLCTBA MMIraHTCKNX Kopabnen ranakTnyeckoro knacca, 06 oCo6eHHOCTAX X NMUAOTUPOBAHUSA U
rpaduke noneta co ckopocTtbto 20 ckopocTen ceBeTa. PaboTa akcneanumn: - NpmUnHbl, Lenu, 3agadun, pesybtaTol.
MoapobHoe onMcaHme TeXHMYECKOro obecrneyeHns aKCneanummn, B YaCTHOCTU TEXHUYECKOE OrMcaHne AByX TUNoB "eTaromx
Tapenok" - nccnegoBaresibCKor u 60eBok. Feodnan4ecKnin oT4eT aKkcnegmunmn. PeweHne bora Nno N3MEHEHMIO HAaCTPOMKM
OVNCKPETHOM pYHKUMM y ntogein. AHanus poaa Aaama, XpoHOoJs10rmsi CobbITni Hadyas 3eMHOU uuBuansaymm. Nepenaya 3HaHUM
Mo eCTeCTBEHHbIM HaykKaM M NpaKTuke 3emnenenusl, nepegayda KynbTypHbIX pacTeHWUi, co3gaHue 6muodopm goMallHero ckoTa.
Ownbku akcneanumn. Cya bora. HakasaHne Cemsicel lNpomeTes.

ABTOp HMYEro He NpuAyMbIBan: - pacckas BHesemHoro Pasyma 06 akcneavunn NMpomeTtes yanBuTeNbHbIM 06pa3oM coBnagaeT
C MHOIOYMC/IEHHbIMU UCTOPUYECKMMM CBUAETENbCTBAMU, NereHgamu [pesHei Mpeuunn o NMpomeTee, NOATBEPXKAAET BbIBOAbI
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MHOIMMX Y4YeHbIX-UCTOPUKOB N BUONOroB, U B YaCTHOCTM BbiBOAbI akajeMnka BaBuioBa 0 BO3SHUKHOBEHWM 3eMneaenms Ha
3emMne B OAHO BpeMs M O4HOM MecTe - B palioHe bnmxHero BocTtoka. Oka3sanocb, HanpmMMep, YTO KOraa Mbl MPUBLIYHO
rosopmm o 6oratbiXx BUTaMMHaMM OBOLLAX, Kak 0 "aape 60ros", aTo HY)XHO NoHUMaTb 6ykBasbHO, M6O Tak OHO U 6bINO -
ceMeHa oBoLllen 6blnm nepeaaHbl 3eMnsgHaM 6,5 Thicad neT Hasag AabMm akmnaxa "Crpaxka Hebec". Tak e nepenasanach 1
nweHuua, 1 Nayru, n AoMalHui CKOT, U MHOroe, MHOroe Apyroe...

O MHOroM BrnepBble paccka3aHo He Kak 0 6ubnencknux npenaHusx, a Kak 0 peasbHbIX COBbITUAX B XWU3HU NOAEN 3eMNN U UX
OTHOLUEHWI C NtogbMuK Apyron nnaHeTbl. MoapobHbI pacckas o 6yHTe X0/10CTAKOB Ha kopabne, o Tpareamn 6pakos
MHOMAHETHbIX MY>XUYMH N 3EMHbIX XXEHLMH, B pe3yfibTaTe KOTOPbIX NOSBUANCE HEepa3yMHble AeTu - Aebunbl OrpoMHOro
poCTa, NOMIHOCTbIO NOATBEPXAAET 6MBNENCKY0 NPUTUY O BeIMKaHax u rpedeckune nereHabl 06 Oanccee. Bnepsblie nogpobHo
OMKUCbIBAOTCSA NPUUMHBI U 06CTOATENBCTBA NPUHATUSA PykoBoanTenem Bbiclwen LinBnnansaumm peweHnin 0 CoOKpaLleHnm XN3Hu
nogen 3emnum go 120 net, o HakasaHuu MNMpomeTesa n npoBeaeHuun Motona. OnucebiBaeTcsa TexHonormnsa 6ubneinckoro Nortona u
XXn3Hb NpomeTesa Ha Kopabne "Crtpax Hebec" B ccbinke Ha HOnuTepe.

[MoHATMe oTHOCUTeNnbHOCTK 3n1a. Bbopbba co 3n10M. Kak nsbexatb 3na. MpeaynpexaeHune yenoseky. AbcontoTHoe 310 - Aced
CaTaHa: IMYHOCTb, UCTOPMUS B3/eTa U NaaeHus. HakasaHune bora. MMnepus CaTaHbl - pacnosioXeHWe, CoCTaB, HaceneHune,
3KOHOMMKaA, coumalibHbIi aHanms, OTHOLWEHUS C 3eMeN.

[aloTca HanpaBfieHMa pa3BUTUSE HAyUYHOro MO3HaHMA MaHeThbl, 0b6Liee onNncaHne TEXHOMNOMUIA KOHTPOJS COCTOSAHUS 060/10UKHM
3EeMHOW KOpbl U yNpaBfeHns NpoLeccaMun pacnaga TeporaoB sapa 3emnu. Nosb3a M 0NacHOCTb TEPONAOB ANS YyenoBeka. [ae
M KaK UcKaTb Tepouabl BHe 3eMIM U Ha 3eMne.

B 3aksiroueHune ABTOPOM NpuBOANTCS NMPEAYrnpeEXAeHne rnpesctasuTteneit Boicwero Pasyma o npuHsatum Cosgatesnem B 1990
roay pelieHus 3aBepLUNTb 3Tarl CaMOCTOSITE/IbHOro pa3Butusi Yenoseuecrsa. 15 31oro ¢ 1998 r. B COJIHEYHOV CUCTEME U3
BeljecTBa CaTypHa Ha4yaTo CTPOMUTELCTBO MCKYCCTBEHHOM M1aHETbI- peksiocTepa "3emna-2" Ans oTceneHnst Ha Hee ¢ 3emMan
yactu aroged - "xuBymx Bo 31e" nocne Cyaa Co3gatens Hag YesnoBeyecTBOM, KOTOPbINU AOJIXKEH COCTOSTLCS 10c/ie
3aBeplieHusi CTPOUTENLCTBA peK/iocTepa, T.e. nocsae 2014 r. (Aapo 6yayuwen nnaHeTbl yxe 06Hapy>XXeHO 3eMHbIMU
acTtpoHoMmamu okono CatypHa B gekabpe 2000 roga, a njaH CTpouTenbCTBa U ero xof perynsapHo otobpaxaercs Ha
nukTorpamMmax, "pucyembix" HJ10 B 1990, 1999, 2001 r.r. Ha xnebHbix nonax AHrnmu u B 2001 r. B Aabiree, Poccus)

OATUPOBKA HEKOTOPbLIX COBbITUW HAYAJT HbIHELUHEN 3EMHOWN LUMBUTU3ALNN

0ko0/10 210 ThIC. NneT Ha3ap - co3gaHne borom-Co3patenem Yenoseka 3eMnu, B paoHe HbiHelwHero TaknaHaa

OKoJ10 91 TbIC. NeT Ha3ap - npoknsTme borom n nsrHanme aHrena Aceda CataHbl U3 Bbicwen LimBnnmsaumu: nosiBneHune
3Nna, onacHoro ans nogen. Hayano dopMmnpoBaHms n3onnpoBaHHoro ot BceneHHon Co3aaTtens coobuiectsa 7-u obutaembix
niaaHeT uMnepum CaTaHbl

7470 r. oo H.3. - Katactpoda ConHe4yHOM cuctembl - rubenb Mkapa, nosiBneHme JlyHbl, u3aMeHeHne 3eMHoOro roga ¢ 538 go
365 cyToK, rmbenb 60AbWNHCTBA NPEXHUX LUBUAM3ALUIA N ATAAHTUAbI

C 7470 r. RO H.3. - BO3POXJAEHME LMBUIMN3ALNN NIOAEN

5508 r. o H.3. - Akob6bl "coTBOpeHMe" Mupa (no bubnuu).

5366-4436 r. Ao H.3. - roabl XXU3HM Agama

4744-4379 r. AO H.3. - rOAbl XM3HU Ha 3emne EHoxa, npa....BHyKa Agama

4536-4379 r. Ao H.3. - roabl paboTbl Ha 3eMne akcneaMuMn NAaHeTbl Yney 3Be34HOM cucteMbl MNpomeTten noa
KoMaHaoBaHneM Cemschl MNpomeTesn Ha kopabne "Crtpax Hebec": - nepeagaya Hay4dHbIX 3HAHMIN YenoBeyvecTBy B obnacTtu
aCTPOHOMUMK, aCTPOOrnUM, METEOPONIOIMN, MEAULMHBI, PpacTUTENbHON (papMaKkosornMm, NAaTUHCKONO si3blka M MMCbMEHHOCTH,
napycHoOro MOpCKoro gena, reorpadum, kaptorpadum, XUBONnUCK, CKynbnTypbl, MeTannypriumn, obpaboTtke meTansos,
HOBE/IMPHOro Aefla, U3roTOBMEHNS N MPUMEHEHUS OPYXUSl, BOEHHOrO Aena, TaKTUKM CaMOOBOpOHbI, 0Ceanoro 3emnenenus,
nepenava 4YenoBeKy CEMSAH KYNbTYpPHbIX pacTEHWI, BbiBEAEHME MOPOA AOMALLUHEro ckoTa n obydeHmne yenoBeka HaBblkaM
XXnBOTHOBOACTBA. Co3aaHMe Hay4dHbIX LeHTpoB Ha bavxHeMm BocTtoke n B EBpone Ha mecTe 6yaywero Puma, cosgaHue 6a3
akcnegmumun B LleHTpanbHoM 1 KOXHON AMepuKe, co3gaHue Havan nurtepaTypbl U UICKYCCTBa - BpeMS JiereHgapHbIX MoABUIOB
lepakna n "60oros" n3 aknnaxa kopabns. Owmnbka Cemsicbl [poMeTes: NosiBeHNe pacbkl MTMrAHTCKUX 30Mbu, Boxuit cya,
YHUUYTOXEHNE BUHOBHbIX M YaCTW MMraHTCKMX 30M6uM, HakasaHne CeMsiCbl M3rHaHWEM C 3eMan 1 3abBeHMeM B 3aK/IHOHEHUN,
CMEHOM MMEeHWN Ha uMa [dbsaBon.

4439 rop A0 H.3. - peweHue bora-Co3pgatens 0 COKpawWeHUN AIUTENBHOCTU BMONOrMYECKON XN3HU YenoBeKa MjaHeTbl
3emna no 120 neT METOAOM U3MEHEHUS HACTPOMKN AUCKPETHOM DYHKLMN YenoBeka

4380 roa Ao H.3. - noceuweHne borom 3emnu
4310-3360 r. A0 H.3. - roabl Xmn3Hn Hos, npa...BHyka Agama - Ha4yano co3gaHms "poaa npasabl”, BOMIOLWEHHOMO
BMNOCNEACTBUM B CrlaBsiHax, NoToMkax poaa Madeta, cbiHa Hos.

3710 r. oo H.3. - [MoTon B EBporne u yactu A3mun - rmbensb 6onblUel YaCcTU AONTOXUBYLLMX NHOAEN U OCTAaTKOB HaceneHus
FMraHTCKMX 3oM6M: Ha4yano U3BECTHON UCTOPMKN LMBUIN3ALMM COBPEMEHHOIO YenoBeka.

G0217
il 22| B Hayano 06 aBTope/3aka3 rnaBbl KHUMM  "HakaHyHe Cyaa"  ¢opym
Ramb o 54
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rnaBHasa CTpaHuUa

A
' HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"
'lu_t ~— 06 aBTOpe/3aKas
<< Hazag

naBa 8. "TpaHcypaHbl" lNeprnognyeckoro 3akoHa

Tak 3a4eM M 4YTO Xe Mbl AO/MKHbI nckaTtb? U roe? U kak? YTo e Mbl XOTUM NOYYUTb OT MOUCKa B NMepmoanyeckoM 3akoHe?
Mpexae Bcero, Tsxesnble cTabuabHble paAnNOaKTUBHbIE U HEPAANOAKTUBHbIE 3/1IEMEHTbI C MEPMOAOM Nonypacnaja Kak y Topus
(232Th - 1,389x1010 net) nnm 6onee, n NNOTHOCTbLIO 6onee 28,2 kr\am3. TeopeTMYECKN 3TN 3NEMEHTbI NpeacKasbiBaancCh
dunsnkamm. Heymonmnmasa normka pacyerta, npu KOTOPOM Mbl MOSYYMIM MJIOTHOCTb BellecTBa toHOM 3emnu 6onee 28 kr\am3
YNOpPHO AoKa3blBana (pakT CyLeCcTBOBaHMSA 3arafgoYHblX TSXeNbIX 3/1eMEHTOB. HeogHOKPATHO NOSABASNMCL Ny6nKaunum o ToM,
UYTO 3@ aKTUBHbIMN HECTabUAbHbIMM 3N1EMEHTaMM AOJIXKEH CYLLEeCTBOBaTb «OCTPOB CTabMAbHOCTM» U3 LLeNoro paga TsXXesblX
MeTasiI0B TPaHCYpaHOBOW rpynnbl.

Mbl y6eannuncb B TOM, YTO NepBoHa4vasbHO MIOTHOCTb 3€MHOIO BellecTBa 6bi/la BbICOKOM, CYLLECTBEHHO BblLIE MJIOTHOCTH
M3BECTHbIX HbIHE 3/IEMEHTOB, M TaKMe 3/IEMEHTbl AOMKHbI 6bITb B 3HAYUTENbHbBIX KOJIMYECTBAX B S4PE NJAHETbI U MOHbIHE.
Ecnu gokasaTb 3TO, CTaHOBUTCS AOKa3yeMbIM M BCe ocTasibHoe. 1o Bcen BUANMMOCTU, HYXHO UCKaTb TSXesible 3/1EMEHTbI B
Mepuoaunyeckor cucteme sanemeHToB [.U. MeHaeneesa - oTBET AO/MKEH ObiTb TaM, U, CKOpee BCEro, B TPaHCYpaHOBOW 30He
«0CTpOBa CTabunbHOCTU». B cyllecTBOBaHUM 3TUX CTabUNbHbIX TPAHCYpPaHOBLIX 3/1IEMEHTOB TEOPETUKN SAEPHON DU3UKM He
COMHEBAtOTCH, HO Noka nx obHapyXuTb He CMOrAKM, Kak HE CMOIIN NOSYyYUTb NCKYCCTBEHHO. [la X N HEBO3MOXHO
06Hapy>XnTb B 3eMHOM KOpe - Korga oHa 6bina elle XXmakasi, OHM YTOHY/IM B pacrn/jaBe Kak camble TsXenble, a Mo3ToOMy
OO/DKHbI HAXOAUTbCSA MMEHHO U TOMbKO B sape 3emnn. C camoli NepBoi CeKyHAbl CO34aHMs, OHWU, KaK 1 NONOXeHO Hanbonee
TSXKEeNbIM YacTuuam nblsieBoro obnaka, okasanuce B LeHTpe popmupoBaHusa Ten ConiHeYHOM cuctembl - B sapax ConHua u
nnaHeT.

NEPMOOWMYECKARA CUCTEMA XMMW-YECKMX 3NEMEHTOB
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DTN 3/IEMEHTbI OCHOBbI MUPO3AaHNs, €CNU XOTUTE, 6a30Bble, NMPUBLIYHLIMKU CMOCO6AMU UX MOKA HE 0BHAPYXUKU, MOTOMY YTO
NCKaM He TaK U He TaM, r4e UX HYy>XXHO UCKaTb M rAe MOXHO HalTU. DT TpaHCypaHOBbIE 3N1EMEHTbI AO/IKHbI UMETb eLle U
oueHb 6onbluMe nepuoabl Nonypacnaga, ConocTaBUMbie UM NpeBbILLAaoLWLMe BO3PacT BCEX U3BECTHbLIX 3EMHbIX MOpoA M
ConHeyuHol cucteMbl. MonyunTb UCKYCCTBEHHO MX HEBO3MOXHO M3-3a C/IMLIKOM 60/bLUINX NOTPEBHbIX MOLLHOCTEN AAepHbIX
YCTaHOBOK - TaKUX ceilyac npocTo HeT.
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Mepnoamnyeckas cMCTEMa M3BECTHbIX HaM 3/IEMEHTOB, OYEBUAHO, NpeAcTaBNseT n3 cebs nogobue arcbepra, y KOTOporo
BMAMMAas 4YacTb NpeacTaB/ieHa 3/1IeMeHTaMU 3eMHOM KOpbl, T.e. NPOAYKTaMM pacnaga HEM3BECTHbIX HaM CBEPXCTabubHbIX
TSKENbIX 3/1IEMEHTOB. DTa Tabnuua No CBOEN CyTM aHaNOrM4yHa CTPOeHUIO 3eM/IM B pa3pe3e CHU3Y BBEPX, UKW OT LEHTpa K
rpaHuuam atMocdepbl: - B OCHOBE TsXKesble 3/IeMeHThbl S4pa, 3aTeM HecTabusbHble 3/1eMeHTbl (pa30BOro nepexoga wUam
3/1eMEeHTbl aKTUBHOM 30HblI MPUPOAHOrO AAepHOro peakTopa, Aasiee NPoAyKTbl pacnaja, - 3/ieMeHTbl KOpbl 3eMAn u
aTtMocdepbl.

Buanmo, Heo6xoaAnMo pa3paboTaTb TEOPETUUECKMIA NPOrHO3 Mo Tabnnue 3/1eMEHTOB NEPUOANYECKOrO 3aKoHa, U 3aKOH
NO3BOMISIET 3TO CAeNaTb, MOTOMY UYTO OH SIBJIAETCS CUCTEMHbLIM, - @ TaM, r4e ecTb CUCTEMA, MOXHO CAenaTb TEOPETUUYECKUIA
MPOrHO3 €eLLUe M TOro, HblHE HEM3BECTHOIMO, Ha YTO AO0JKHA PacrpoCTPaHSATLCA 3Ta cUcTeMa.

MNMepuoanyeckas cuctema anieMeHTOB MeHAeneeBa, - eCTECTBEHHAsA CMCTEMA XMMUYECKUX 3/1IEMEHTOB, pa3paboTtaHHas [.. MeHaeneeBbiM Ha OCHOBE
oTKpbITOro UM (1869) nepuoamnyeckoro 3akoHa. CoBpeMeHHas hOpMyJIMpoBKa 3TOFO 3aKOHa 3BYYUT TaK: CBOMCTBA 3/IEMEHTOB HaxoAsTCA B
nepnoanYecKon 3aBUCMMOCTU OT 3apsaa UX aTOMHbIX saep. 3apsas sapa Z paBeH aTOMHOMY (MOPSIAKOBOMY) HOMEpPY 3J/IEMEHTA B CUCTEME. DIEMEHTHI,
pacnosioxeHHble no Bo3pacTtaHuto Z (H, He, Li, Be...), obpasytoT 7 nepuogos. B 1-m - 2 anemeHTa, BO 2-M 1 3-M - o 8, B 4-M n 5-M - no 18, B 6-M -
32. B 7-m nepunoge (Ha 1990) nsBecHbl 23 anemMeHTa. B nepnoaax CBOMCTBA 3/1€EMEHTOB 3aKOHOMEPHO M3MEHSAIOTCS NPU Nepexoae oOT LUeNoYHbIX
MeTannoB K 6naropoaHbIM rasamM. BepTukanbHble cTonbupbl - rpynnbl 3/1IEMEHTOB, CXOAHbIX MO CBOMCTBaM. BHYyTpu rpynnbl CBOMCTBA 2/1IEMEHTOB Takxe
MN3MEHSIIOTCA 3aKOHOMEPHO (HanpuMep, Y LUEeNoYHbIX MeTaNI0B Npun nepexoae ot Li k Fr Bo3pacTaeT xMMuyeckas akTMBHOCTb). DnemMeHTbl Z=58-71, a
Takxke ¢ Z=90-103, 0cobeHHO CxoAHble MO CBOMCTBaM, 06pa3ytoT 2 CEMENCTBA - COOTBETCTBEHHO IAHTAHOUAbI U aKTUHOUALI. [1epnoaANYHOCTb
CBOWCTB 3/1€MEHTOB 06YyC/N0OB/IEHA NEPUOANYECKMM MOBTOPEHNEM KOHPUrypaLMm BHELHNX 3NEKTPOHHbIX 060n104ek aTtoMoB. C MOMOXEHMNEM 3N1EMEHTA
B CUCTEME CBs3aHbl M0 XMMUYECKNE U MHOTME (U3NYECKNE CBOWCTBA. TSKesble sAapa HeyCTOMYMBbI, MO3TOMY, HanpuMep, amepuuunii (Z=95) u
nocneaytowmne aneMeHTbl He obHapy>eHbl B MpMpoAe, - UX MOMy4YaloT UCKYCCTBEHHO B SAepHbIX peakuusx. MNosHoe Hay4yHoe 06bscHeHue
MNMepuoanyeckas cuctema anemMeHToB MeHaeneesa Nony4yunna Ha OCHOBE KBAHTOBOM MEXaHWKK. 3aKOH u cuctema MeHaeneesa nexaT B OCHOBE
COBPEMEHHOr0 yYeHUs1 O CTPOEHUU BELLECTBA, UrPaloT NEPBOCTEMEHHYIO POJib B N3YYEHMM BCEr0 MHOroobpasmns XMMMYECKUX BELLECTB U B CUHTE3E
HOBbIX 3JIEMEHTOB.

Ho Tabnuua MNeproanyeckoro 3akoHa CeroAHs 4o KoHLa He 3anoJiHeHa, OHa 3aKaHUYMBAETCS HecTabuibHbIMK TpaHCypaHaMu.
B HenonHol nepuoamyeckoit Tabnuue ToNbko 7 NepruoaoB, NpMUYeM No Mepe Bo3pacTaHusa NopsaKoBOro HoMepa
KaTacTpoduyeckn nagaeT cTabunbHOCTb 3NIEMEHTOB, HEKOTOPbIE XUBYT TOJIbKO A0/IN CEKYHAbI.

AonxxeH 6biTb 8 psa MNepuoanyecKkoro 3akKoHa € 3TUM «0OCTPOBOM ctabunbHoOCTN», T.€. CTPYKTYPHbBIM pagOM
6a30BbIX 3/71IEMEHTOB CUCTEMBbI.

MpeAnonoXnM, YTO MarHUTHOE KBAHTOBOE YMCIIO BHELUHEN 3N1eKTPOHHOW 060/104KkM saep 8 psaa AOKHO pacCyUTbIBaThLCS MO
dopmyne mg = 5n + 2

Mown KoppecnoHaeHThl (Kopp. - ganee s 6yay Tak HasbiBaTb TeX, KTO MOMOras NOCTUXEHWUIO 3HAHUN - MpuM. ABT.)
NOATBEPANNM MPEANONOXKEHNS O CYLLECTBOBAaHMUN INEMEHTOB «TPAaHCYPaAHOBOro OCTpoBa CTabunbHOCTU». OHKM coobLmnamn, 4To
lMepuognyeckasa cmcrtema orpaHmyeHa 159-10 anemeHtamMu: B 1-M psagy - 2 afieMeHTa, BO 2-M 1 3-M - 110 8, B 4-M n 5-M - no
18, 86-Mm - 32, B 7-M - 34, B 8-M - 39.

Hauanacb gonras paboTta nNo TeOpeTUHECKOMY pacyeTy 3/1IEKTPOHHbIX 060/104EK N OCMBIC/IEHUIO BO3MOXHbIX CBOMCTB
TPaHCYpaHOBbIX 3/1eMEeHTOB. PacueTbl Kaxaom a3neKTPoOHHON 060104KK, HOPM INEKTPOHHbBIX OPOUT, aTOMHbIX MaccC TWaTeNbHO
NpOBEPSAINCh N NePenpoBEPSAINCE, NMPpeXae YEM 3aHATbL MecTo B Tabnuue. Pe3ynbTaT 3TOM paboTbl NpeanaraeTca B Buae
3anofsiHeHHon Tabnuubl MNeprnoamMyeckoro 3akoHa.

XOpoLwo, TEOpPETUYECKM UX MOXHO BbIYMCINTL, HO KaK MoayuYnTb MHPOPMALMIO O TOM, YTO eLle HEU3BECTHO, N HEU3BECTHO
Korga ewe 6ynet oTkpbITo? [aTb MHPOPMaUUIO NO TpaHCypaHaM obelwann npeacTaBUTENIN «HEM3BECTHOrO pasyMa». ToNbKo
rnocne Toro, Kak 4yactb pabotbl no Tabnuue 6bina 3aBepweHa, Kopp. NOSCHUAM, YTO TpaHCYpPaHOBbLIN «OCTPOB cTabunbHOCTU»
HaunHaeTtcs ¢ anemeHTa N2 143 n 3aBepwaetcs anemeHToM N2 159, n 3Tn anemeHTbl OHM Ha3biBatoT TEPONOAMU. UMu 6bina
nepeaaHa undposas MHMOpPMaLMSA O CBOMCTBAX KOHKPETHbLIX 3/IEMEHTOB M MX OCHOBHbIX NapamMeTpax.

(MpumeyaHue ABT.: - Buammo, obobLiatoliee Ha3BaHNE 3TUX S/IEMEHTOB MPOUCXOANT OT IATUHCKOrO terra - 3emns, T.€. N0 CMbIC/Y 3TO AO/KHbI 6bITh
OCHOBHble, OCHOBOMonaratwwue, 6a3oBble 3n1eMeHTbl 3eMan 1 BceneHHom).

Mpeanonaraemsble hpmn3nKo-mexaHnvyeckme ceomcrea TEPONOOB -
CTabunbHbIX TpaHCypaHoBbIX anemeHToB (N2N° 143-159)

Homepa anemMeHTOB, CBONCTBA 143 144 145 146
ATOMHbIN BeC 331 332 334 337
MnoTHoCTb, Kr\am2 35,67 36,39 41,36 42,64
Temnepatypa nnasneHusa CO 24 275 24 739 2 737 27 815
Teepaoctb HRC 25 24 21 13
MpouyH. PacTsaxeHusa Krc\Mm2 2100 2100 (1200 270
YpenbHasa akTUBHOCTb KHOPU\KI 281 65 0 139
Mepuoa nonypacnana, cex 133481,2435x1013 |- - -
Coaepx. B xuak dase sapa 3emnan, B % 3,0 0,4 0,4 2,0
Coaepx. B TBepA 30He aapa 3emnum, B % 0,6 0,5 0,6 0,4
Homepa anemMeHTOB, CBONCTBaA 147 148 149 150 151
ATOMHbIN BeC 339 340 345 346 348
MnoTHOCTb, Kr\aAmM2 41,37 39,31 43,42 |43,56 |32,42
Temnepatypa nnasnexHuns CO 25738 27 421 27 15827 736 |28 375
Teepaoctb HRC 12 13 13 23 12
Mpo4H. PacTskeHus Krc\Mm2 2400 2400 1300 |[1400 1200
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YpenbHas akTUBHOCTb KIOPU\KI 183 65 234 0 1586
Mepuoa nonypacnaja, cek - - - -

Coaepx. B xuak dase sapa 3emnan, B % 1,0 14,0 2,0 1,4 0,18
Copepx. B TBepA 30He aapa 3emnu, B % 4,0 20,0 3,0 1,0 1,0
Homepa anemMeHTOB, CBOMCTBA 152 153 154 155 156
ATOMHbIN BeC 349 351 352 353 354
MnoTHOCTb, Kr\Am2 43,46 46,48 43,61 (45,25 45,28
Temnepatypa nnasnexHuns CO 27 358 27 376 27 27113 737 |17 251
Teepaoctb HRC 34 11 12 24 15
MpouH. PacTsaxeHusa Krc\Mm2 1700 370 490 620 380
YpenbHas akTUBHOCTb KIOPU\KI 1237 6 26 0 160
Mepuoa nonypacnaja, cek - - - -

Coaepx. B xugk dase sapa 3emnan, B % 1,9 18,0 18,0 24,0 1,4
Copepx. B TBEpA 30He aapa 3emaun, B % 0,1 1,5 2,0 3,0 11,0
Homepa anemMeHTOB, CBONCTBA 157 158 159

ATOMHbIN BeC 355 356 358
MnoTHoCTb, Kr\am2 46,62 47,43 47,57
Temnepatypa nnasneHusa CO 43 616 48 473|48 358
Teepaoctb HRC 35 31 23

MpouH. PacTsxeHusa Krc\Mm2 3134 1400 1300
YpenbHas akTUBHOCTb KIOPU\KI 0 1236 |0

Mepuoa nonypacnaaa, cex 2425273,2413x1013 |- 2253153,17x1013
Coaepx. B xunak cdase aapa 3emnn, B % 11,0 1,0 0,0

Copepx. B TBepA 30He aapa 3emMnum, B % 2,6 0,23 |48,0

Xopowo, Mbl MOMAYYMIN BaXKHYIO MHGMOPMaLMIO MO TepomaaM, HO Kak MpOBEPUTb €€ MCTUHHOCTL? 115 3TOro HeobxoAMMo
npoaHanu3anpoBaTb ee, 060CHOBaTb M COCTaBUTb NPOrpamMMy 3KCNEPUMEHTAIbHON NPOBEPKM, MOUCKA peasibHO
CYLLECTBYHOLWMNX TPAaHCYpaHOB B MaTepmanbHOM Mmupe. Ecnn 3HaTb TOYHO, YTO KOHKPETHO U rae uckatb, 3HaTb CBOWCTBA TOro,
UTO MLLeLWb, KPYr MOMCKOB pPe3Ko CyXaeTcsa n obpeTaeT KOHKpEeTHble HanpassieHns. MIMeHHO B 3TOM A0J1)KHA 3aKto4aTbCs
CYyTb METOA0/10MMN HAY4YHOro NOMCKa MaTEPUaNMCTUYECKON PU3MKKN C NCNOSIb30BaHNEM MeTadun3andeckmx cnocobos.

[aBaliTe cHayana xopoweHbko 06ayMaeM, 4To xe 3a MHDOopPMaUMIO Mbl NOAY4YUNM, TeM Bonee YTO CNewmnTb 34eCb HENb3A:
Kopp. HeoaHokpaTHO ocobo nogvepkmsanu, yto TEPOUAbl O4YEHb OMACHbI. Hy>XHO 04eHb OCTOPOXHO U TWaTe/bHO BCE
B3BECUTb, MOHATb, B YeM 61aro 1 oNnacHOCTbL TEPOMAOB.

K Tepovaam Mbl NpuLAN B MONCKAX MNOATBEPXAEHWUS TMNoTe3bl CTPOEHUs 3eMnun. [oCMOTPUM, UTO NOYUYUTCS, €Cnun

NPUMEHUTb MONYYEHHYI0 MH(OPMaLUIO K 3TOW rmnoTe3e. Ham ganun nHdopmaumo no XMMmM4YeCcKoMy COCTaBy aapa 3emMnu, ero

XXNAKOWN N TBEPLAOWN 30H:

DneMeHTapHbIN COCTaB XWAKOW 30HbI sapa 3emnun, B %
146 (2,0%) 147 {1,0%:) 149 (2,0%]) 150 (1,4%)

. . -
144, 145 {0, 9%) ™. A o151 (0,18%)
+145 { \‘H N A7 152 (1,9 %)

143 (3,0%] 148 (14%)

157 (119%)
AR — =

155 (24%) 154 (1B%)

156 (1,4 %)

Y BCex TeponoB O4YEeHb BbICOKME MAIOTHOCTb U TeMnepaTypa MnaaBfeHns, YTo NOATBEPXAAET NPearnosioXeHne 0 TOM, 4YTo C
nepBbIX AHEN NNaHeTbl TAXeNble 3eMeHTbl No4 AEUCTBMEM CU rpaBUTaunmM YTOHYINM B pacnaaBieHHON MaTepumn u
onyCcTnancb BHU3: A4pa NJIAGHET MOryT COCTOATb TOJIbKO U3 TEPOMAOB, @ KOpa MN/AaHET TO/IbKO U3 bonee nerknx anemMeHTos,
BKJ/1lOYaAA yBa>XaeMble HBYKOVI XXene3o U HUKeEJb, KOTOPbIX B A4p€ NJ1aHETbl HAKOrAa HE 6bi10.

DneMeHTapHbIl cocTaB TBEPAOro aapa 3emnu, %%
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154 (2,.0%) 155 (3,0%) 157 (2.6%) 158 (0,23%)

153 (1,5%) | I 43 (0,5%)
152 {0,1%:) 1 =y 144 [0,5%)
151 (1,00) 150 (1,00) 149 (3,006) 147 (£,0%) 146 (0,4%) —— 145 (0.6%)

Bbicokue TemnepaTypbl NAaBneHUs TEPOMAOB MNOATBEPXAAIOT, YTO NPU BbICOKMX TeMnepaTypax S4p0o NNaHeTbl AeNCTBUTENbHO
MOXeT 6bITb TBEPAbIM, @ HafIMYNE B XUAKOW 30He aapa 24% Tepouaa N°155 (tnn=137370C) cBnaeTenLCTBYET O TOM, YTO
CnjaB METaJIOB 3TOM 30Hbl MOXET ObITb XUAKUM.

Mo npeaeny NPoOYHOCTU Ha pacTsXXeHue Teponabl NPEeBOCXOANAT YriepoaHoe BookHO (2300 Kr/MM2) Kak caMoe npo4yHoe u3
M3BECTHbIX HaM, C/eloBaTesibHO, 3TU METas/bl UMEIOT HEOBbIYHYIO CTPYKTYPY, OT/IMYAIOLLYIOCS OT NPUBBLIYHOM HaM

Kpuctannuyeckon. Mo Bcel BUANMOCTU, 3TO CTPOEHNE MUKPOBOJSIOKOHHOE, 06yCNnoBNEHHOE CBOMNCTBAMUN BHELUHUX
3NEKTPOHHbIX 060M104EK.

paduk cpaBHEHWUS TEPOMAOB MO MIOTHOCTH, B r/cM3

19,322 ¢/l
fou {FomaT)

P07 1 ou3
Fé (xene)

| Tad 144 145 146 14T 4R 149 350 181 152 153 154 135 156 13T 158 159

MpacunK cpaBHEHUSA TEPOUAOB MO MPOYHOCTU, B KI/MM2
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OTn xe BHewHne 060/104KN BAMSIOT Ha Nepmoabl Noaypacnaga, 3HadeHns KOTopblX YAanoCk MOAYyYMUTb TOIbKO A5 OCHOBHbIX
3N1eMEHTOB, 60 NMoNyuYnTb AN1S BCeEX BbIN0O OYEHb TPYAHO. DTM 3HAUYEHUS AaBanuCb Kopp. TO/IbKO B CEKYHAAX, TakK Kak OHU
npeaynpeaunmn, 4to NpuHATas y Hac NpakTuka cyeta 60nbLMX NMEpUOAOB BPEMEHWN B 3EMHbIX rogax HEKOPpPEKTHa, nbo
3eMHOW roj paHblle He 6bls1 TaKMM, KaKMM OH cendac aenseTtca. Ecnun 3emHom rog 31,472299x106 cek, TO rog MOXHO
MCMO/b30BaTb TO/IbKO KaK pa3MepHOCTb CPAaBHUTENbHOM OLUEHKN. [IpMMeHMB 3Ty OLLEHOYHYI0 pa3MepHOCTb, NOSy4YnM, YTO
nepuog nonypacnaga sanementa N°143 - 42,412295 mnpa. net, a anemeHta N2157 - 770,605681 mnpa. net, yuto
MHOrOKpaTHO 6onbllie N3BECTHOrO BO3pacTa 3eMsiu.
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Ho Henb3s 06bACHUTb TaKylo CTabuIbHOCTb TEPOMAOB TOJIbKO 3JIEKTPOHHOM CTPYKTYPOM MX ob6onoyek. TaM AOMKHO 6biTb eLlle
«YTO-TO», YTO CTabMNM3MpPYET 3NEeKTPOHHbIE 0b6naka, NpuaaBas TepomaaM HeobbluHble CBOMCTBA. KOpp. NOACHUAU, YTO
cBoicTBa 3TM 06yCnoBneHbl Y HUX HanMuMeM ABONHOM 3N1eKTPOHHON 060/104KM, BTOPOWN C/ION KOTOpon obpa3oBaH
HEN3BEeCTHOM NMOKa 3eMHOM HayKe 3/1eMeHTapHOoM YacTuueln Kiacca IeNnTOHOB - BUTOHOM.

MpuM. aBT. - BUTOHT : OT IaTUHCKOIO Vita - )XU3Hb, Ha3BaHMe AaHO MHOM. BUTOH: - ve - aneMeHTapHas 4yactmua. Macca no anekTpoHy - 0,62 m
aneKkTpoHa. 3apsa - 0 (Honb). ®opMa opbuTbl - 3AMUMC, B OAHOM U3 (DOKYCOB KOTOPOrO0 HaXOAUTCS 3/1EKTPOH, T.€. BUTOH OTHOCUTESIbHO A4pa -
CMYTHWK BTOPOro Nopsifika v BPalLLaeTCs OKOO 3N1EKTPOHA, BOKPYr KOTOPOro MOXeT 6biTb A0 8 BUTOHOB. KO3 dWUMEHT SHEProHaChILLEHHOCTH
BWTOHa OTHOCUTE/IbHO 3/1eKTPOHA - 6. BUTOH NOAYMHSAETCS BCEM 3aKOHaM BO/THOBOW TEOPWUW ANS 3NeMeHTapHbIX YacTuu. CKOPOCTb pacnpocTpaHeHus
BWTOHHOrO MO OTHOCUTENIbHO CKOPOCTU cBeTa - 4C (4 ckopocTu cBeTa B BakyyMe). MNOTHOCTb MH(OPMALIMOHHOMO MO BUTOHA OTHOCUTENBLHO
3nekTpoHa - 105 (BMecTo 1 6anT MHPOPMaUUN «MO SMEKTPOHY>», MOXXHO 3a/0XUTb B TOT e 06beM 100 knnobant nHdopmaumm).

BUTOH - Ba)XHelLLas 3JIeMeHTapHas YyacTuua - OCHoBa 6MosiorMuecknx nosieii n aHeprum 6MoONIOrMUECcKor XU3HU
nJaHeTbl.

Kopp. yTBEpXAatloT, 4YTO Tepouabl CNOCO6HbI NpeBpaLlaTb HEXNBOE B XXUBOE M HEKOTOPbIE U3 HUX MCMOJb30BaINCh NpU
NnpoeKkTupoBaHun buocdep nnaHeT B KayecTse npotoTuna wam obpasua cTpykTypbl AHK - ocHOBbI 6uonornyecknx dopm. Ha
nobor nnaHete ¢ bnocdhepoin X13Hb coszgaBasnacb N0 O4HOMY U3 TEPOUAOB, KOTOPbLIN BbIBMpasncsa nus ycaoBmMin NpnemMsieMocTm
ANS cpeabl NNaHeTbl: ee cpeHUX TeMnepaTyp, MHTEHCMBHOCTM U CNeKTpa U3Nny4YeHnin 3Be34bl CUCTEMbI U s4pa NiaHeThl,
rpaBuTaLmMn M MHOroro Apyroro. MIMeHHo 34ecb HaxXoAUTCA Havyano XW3HU, AN CUHTE3a KOTOPOW U3 HEXWBOM MaTepum
AOCTAaTOYHO Hanmuusa BblIGpaHHOro Teponaa B XMMUYECKM YNCTON dopMe 1 nporpaMMHoOro obecnedeHuns 6yaylien xmeomn
6nodopMbl. B 3eMHbIX YCTOBUSIX CUHTE3 XXMBOW MatepuMm NponcxoamT B BOAHOM CMecu Mosiekyn 6esiKoB M HaumMHaeTcs
HeMeaNleHHO C MOMeHTa BHeceHMs HebonbLlloro Konm4yecTsa Tepovaa.

Hac okpy»aeT C/OXHbIA MUP U ABOMHas 060/104Ka aTOMHbIX SAEP TEPOUAOB SIBASIETCA NposiB/ieHMeM dakTopa
NPOCTPaHCTBEHHOIO CABMIA B MHOrOMEPHOM MpPOCTPaHcTBe. B3anMHOe NPOHMKHOBEHME MPOCTPAHCTBEHHBIX CTPYKTYP U UX
3HEepreTMYecKux rnoJsiein obecneymBaloT camMo Halle CyLleCcTBOBaHME U CaMy XW3Hb. Bonpockbl TEOpUM MHOFOMEPHOIO
NMPOCTPaHCTBa M CUHTE3a XXUBOM MaTepun 6yayT pacCMOTPEHbI HUXE, MOCKObKY HEOBbIYHYIO U CITOXHYIO AN1S BOCNPUATUS
MHdOPMaLMIO Nyylle NOCTUraTb NOCTEMEHHO, OT NMPOCTOro K C/I0XKHOMY, M60 MO Mepe NOHMMaHWUS NPOCTOro NPUXoAUT
noHMMaHue 6onee CRoXHOro.

[MOCKONbKY CBOW pacCyXAeHWs Mbl Ha4anu C IBHbIX HECOOTBETCBUI C peasibHOCTbIO B3r/1IS40B COBPEMEHHOM HayKn Ha
CTpoeHne 3eMn, NonbiTaeMcsi cenyac NpeacTaBMTb MOAENb ee YCTPOMCTBA No MHGopMauun, koTopasa 6bia npenocTaBiieHa
Hawumu Kopp.

CtpoeHue 3emMnm
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Bapxuni 830-km Cnof razosol HAHTHUK

HumHui 204 2-KkM CROE rasosol MaHTHH

AaBneHue BHnay 9237 ata

BHYTPEHHES TEEDAOE METANNMYECKDE AAPO
AvaMeTp 2163 kM
nAoTHOCTE 43,032 rfem3
TEMNEPATYRE 14?}3 L

BHElWHAR XHUAKAR
METANNHYECKIR uﬁmuuup AOpa
AvamMeTp 6422 kM
{Tonwwna 2129,5 ku /
nroTHOCTE 41,37 rfeu3
TeMneparypa 14428 C
(min 1237.2-max 15?:%1}

Hapy>HbI
anameTp /
TONUWMHA CNosl, KM

30Ha CTpoeHus

3
3eMHOro wWapa MnoTHOCTL, r/cm

Kopa 3emnu - )
TBEPABIE NOPOab 12740/70 2,6-2,97
Cnov nenna
ropHbIX Nopos, 77 MeTpoB MEpEMEHHas
" o - BeJIMYMHA
("BaTHbIN crnon™)
BepxHsasa MaHTUS TPYyZAHO C
- rasoBasi cpega 12600/830 onpeaeneHneM
HWXHAS MaHTUS - 10940/2042 TPYZAHO C
rasoBsasl cpea onpefeneHvem
MepexoaHas 30Ha
oT "Kkunswero 6856/217 BeposATHO okosio 3,0
cnosa"
BHewhee sapo 6422/2129,5 41,37
XKUOKUIA MeTann
BHyTpetHee fapo | 5,3 43,032
TBEpAbIN MeTann
CpeaHee ans 5,51
niaaHeTbl
YYACTHWUK
by 5 P e
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MNpoTyGepaHuE BHYTPEHHER
DACKANEHHOH aTHOCDEDs JBMAM

Kopa Seman 5-70 kM.

—. "BaTHuiA CROA" - Noyg KOPO#A

- Temunn 7 I-MeTPORIR CRod
BYRAKAHWUBCKOTD Nenna

Agenenne 3532 atw

{min 8328-max 4237)

TEMMNEpaTYpa

92\? C (MaTepmk)
912 C{ OEBAHOM )
{min 783 C -ymax 958 C)

\
!

MazoBsli NpoMexyToK 2872 KM
/;
~ MnazMerHsiA WHYD rEHepaTopa
MATHHTHOTE NONA JEMAK
-
T2ZT7-w obonouxa
EMNAWEFD METARNO-KAMBHHOMD
cnos nAoTHOCTED 3,0 rfow3

[daBneHne B
HacToslwee BpeMs,

TemnepaTypa B
HacTosLee BpeMs,

MpenencHble
3HayeHus

kr/cm3 co Temnepatyp, CO
M3BECTHbIE aHHbIE | N3BECTHbIE AaHHble | oocCTHBIe
8 A A@HHblE
3958 mi 927 matepuk, 912 | 783 min
3328 min okean e ally
4237 max

nepemMeHHasa B NnepeMeHH. B Ceu.

3532 BBepxy

ceyeHnun n Bp.
9237 BHu3y nepeMeHHas B NnepeMeHH. B ceu.

ceyeHuun n Bp.
nepeMeHHoe, 12464 NnepeMeHH. B ceu.
MO>HO paccyuTaTb n Bp.
nepeMeHHoe, 12372 min
MOXHO paccyuTaTb 14428 15730 max
nepeMeHHoe, 14428 12372 min
MOXHO paccyuTaTb 15730 max

rnasebl kKHUru  "HakaHyHe Cypa" dopym
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HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aka3s

<< Hazsap

naBa 11. ConHeuyHyto cuctemy nyduwe 6b1210 66l Ha3biBaTb PEHMKCOM

[MepBoHa4vanbHOE poXAeHME Hallen 3Be34bl MPOM30LLIO BMECTe C poxaeHneM BceneHHon, nbo torga poannacb MaTtepus.
3aTteM MHoOrokpaTtHO CosHLEe NpOXOAWIO LMK/bl Pa3BUTUS, KaXAbIA pa3 HauynHas ero B3pbIBOM «CBEPXHOBOM» 3Be3/4bl.
MIMEHHO CO B3pbiBa «CBEPXHOBOM», @ HE U3 MbIJIEBOM TYMAaHHOCTWN, KOTOpPOM Ha MecTe ConHua n ConHEeYHOW CUCTEMbI HMKOrAa
He 6b110. PaccMOTpuM UMK pa3suTus ConHUa, KOTOPbIA Ha4YMHAETCS C MOMEHTa OKOHYaHUS peakuMin CMHTe3a BellecTsa.
CrHTE3 MMeeT B3PbIBHOM XapaKTep, B peakLuMio BCTyMNatoT BCE aTOMbl BELLECTBA, OT CaMbIX JIEMKUX A0 CaMbIX TSXeNbIX,
COCTaBAslOWMEe HA MOMEHT Hadana peakuun BewectBo CONMHEYHOM CUCTEMBI.

WTak, ctapoe CofHUe nepea B3pbiBOM. B nepuoa, npeawecTeyowmii ouepeiHoMy B3pbiBY, CHU3UNACh MHTEHCUBHOCTb
BblAeIEHNS SHEPrMM U BbIGPOC BelLLeCcTBa 3B€3/4bl 3@ CUYET BbIFrOPaHUS YacTM MacCbl TEPOMAOB AApa, MPOM30LLIO OTBEPAEHUE
COJTHEYHOW KOpbl U 3Be3aa noracna. B aTMocdepe 1 noa Kopol HaKOMUMNOCh «roptodee» AN peakunmnm CUHTEe3a - B MEPBYIO
oyepenb BOAOPOA, Ero U30TOMbl U NIETKME 3/IEMEHTbI - 3B€3/l1a FOTOBUIACh K B3PbIBY M HOBOW XU3HW.

Ho ckenTukm MoryT 6pocuTb peniKy: 3a4eM 3Be34e roToOBUTbCSA K OAHOMY-eANHCTBEHHOMY B3pbIBY, ecnv Ha CosiHue OHM
rpeMaT NMOCTOSIHHO, BblbpacbiBas npoTybepaHubl? Ho B npeabiayLiei rnaBe NorM4Ho obbsicHeHa CBS3b NpoTyb6epaHLUeEB C
pa3pyLleHMEM ra3oBbIMU MY3bIPSAMU KOPbl COMTHEUYHbIX NATEH, Npeanofaaratolas o6HaXXeHne HUXHUX Nopoa CONHEYHOWN KOpbl
C BbIBpOCOM HENTPOHOB. HO a1 MOry 3agaTb CKENTMKAM BCTPeYHbI Bonpoc: noyeMmy CosHUE A0 CUMX NOp CaMO He B30pBasiocCh,
€C/N TepMOsiAEPHbIE B3PbIBbl TaM MAYT MOCTOSIHHO? B nepBbix TEPMOSIAEPHbIX YCTaHOBKaX aMepuKaHUEB OblIM KPUOTEHHbIE
YyCTaHOBKW AN MOBbIWEHNSA NNOTHOCTU AenTepus - paboyero Tesia TepMosiAEpPHON peakuum, a 3Toro «gobpa» Ha ConHue
6onee yeM goctatouHo. CaM n otBedy: CosHUE NOTOMY He B3pbIBAETCS, YTO TaknUX B3pbIBOB TaM HeT. HO B TeueHUn Bcei
YKM3HM 3BE34bl MOCTOSSHHO MAET NpoLEecc NOArOTOBKM YCNOBMIA B3pbiBa U, He Aan bor, kakoi-HMObyAb MaHbsIK BMeELIAeTCs B
3TOT 3BOJIIOUMOHHBIN NpoLuecc: o6cTtpen ConHua SAepHbIMU U TepMosSiAEPHBIMU 3apsAaMn MOXET MHULMNPOBATb €ro B3pbIB 1
npexaeBpeMeHHyto rmbenb CoHEYHOMN CUCTEMBI.

MoaroToBKa CTapoli 3Be34bl K B3pbIBY 3aBEPLUMIACL B TOM MOMEHT, KOrga noj AencTBMeM AaBfIEHUSA ra3oB 3aTBEp/EBLLAs
o6onouka kopbl CosHLA oTAeNuIach OT S4pa 1 NepeBepHynack. YunuTbiBas pa3Mepbl Co/HUA M ero rpaBuTaumio, Kopa
OOJXHA 6bITb TOSILMHONM B TbICSIYM KMUJTOMETPOB, @ ee TBepAeHMe NoTpeboBano 3HaYNTETbHOrO BpEMEHM MOC/Ie TOro, Kak
3B€34a OKOHYaTesIbHO NoTyx/a. Pa3gyBaHue Kopbl U ee OTAENEHME OT siApa C NOC/EAYIOLWNM NEPEBOPOTOM HapyLwmio 6anaHc
CWA, BpalawLWmnX niaaHeTbl BoKpyr ConHLa, YTO NPUBENIO K U3MEHEHUIO MapaMeTpoB OpbUT NMIaHET, rPynnUpoOBaHMIO
nocneaHUx B OKOJIOCOJIHEYHOM MPOCTPAHCTBE M NMaAeHMUI0 UX Ha noBepxHocTb CosHua.

K aTOMy MOMeHTy 3a cueT 6osiee Manbix Macc siAep NiaHeT peakuuu pacrnaza TaM yxe MpakTU4Yecku 3aBepLininch, 3a
WCK/TIOYEHMEM CaMbIX KPYMHbIX. Bce 3To npomncxoanno npu npoAosikaBLIMXCS peakumsax saepHoro pacnaga sHyTpu ConHua, a
nageHune nnaHeT Bbi3BasO paspyLlleHne Kopbl U Npoboin 06010UKN KNUNALWEro Cos, pa3gensBllel akTUBHYO 30HY peakTopa U
BOAOPOA MOA KOPOM, UYTO NpuBeno K paszbanaHCMpoBKe 1 TEPMOSAEPHOMY B3pbIBY peakTopa 3Be3bl.

Cob6CTBEHHO B3pblB «CBEpXHOBOM» - ConHua, no AaHHbIM Kopp., anunca Bcero 138 cekyHpa, co3aas chepy packaneHHOwn
nnasmbl guameTpom 332,6 M/H. KM - BCE BELLECTBO XMUAKOMA MeTannm4yeckon o60/04kn sapa, KUNSLWEro C/10s8 U KOpbl 3BE3/bl
0Ka3asIMCb paccesaHHbIMU MO 30He, rPaHu1Lbl KOTOPOM NPOCTMPaNNCh Aa-siee HblHewHen opbuTbl 3emnun. beicTpoe
dopMupoBaHme nnasmMeHHon cdepbl 06bACHAETCS y4acTUEM B peakumn TEpOUA0B, UMEILWNX ABONHYIO 3/1eKTPOHHO-
BUTOHHY0 060/104KY aTOMOB. A Mofie SHEPrOEMKOro BUTOHA MMEET CKOPOCTb B YeTbipe pa3a 6osblue CKOpPOCTU CBETa.

Mo dpoHTYy nna3smbl obpasoBanacek chepuyeckas MHULUMPYIOLLAS BOJIHA TEPMOSIAEPHOr0 CUHTE3a, yAaNaBLIAACS OT LeHTpa
nofo6HO 6a3ncHON BOSIHE OT A4EPHOro B3pbiBa, KOTOpas HabnaaeTcs Npy UCNbITAHUSAX SAEPHOMO OPYXUS B 3€MHOM
aTMocdepe. OQHaAKO XapaKTep BOJSIHbl MHULUMALMKW CUHTE3a OT/IMYanca NpuHUMnuanobHo. a8 NOHMMaHMS NpoBeAeM aHasnoruto
C BOJSIHAaMM B3pbiBa 06bIYHBIX XMMUYECKUX B3PbIBYATbLIX BELECTB.

Mpu B3pbIBE NOPOXOBOro 3apsAa 06pasyeTcs HU3KOCKOPOCTHAs BOJIHA CKATbIX ra30B: TaKoW B3pbIB Ha3blBaeTeTCS
TONKAKLWUM 1 NPUMEHSIETCA B OFHECTPEIbHOM 0pYXuK. Mo aHanormMm TaknuM MOXHO CYMUTaTb NPoLLecc 06bIYHOro SiAepHOro
B3pbIBa C BblAE/IEHUEM 3/IEMEHTAPHbIX YaCTUL, CO CKOPOCTbIO CBETA.

OpaHa m3 doTorpaduii «cBepxHoBoOn», Xab6b/10BCKNUN KOCMUYECKUI TENECKOon
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coBMecTHOMY npoekTy HACA 1 EBponernckoro KOCMMYECKOro areHTCTBa.

Mpw B3pbIBE 6pM3aHTHOrO (Apob6sLLEr0) B3pbIBYATOrO BellecTBa BO3HMKAKOT AETOHAUMOHHbIE npouecchl Mo MpOHTY ropeHus,
a CKOpOCTb peaKkuum 1 ee NpoAyKTOB BO3pacCTaloT B HECKOJIbKO pa3. MHuummpytowas BosiHa AeTOHAaLUNOHHOIo ropeHuns
cnocobHa BbI3BaTb AETOHAUMIO APYyroro 3apsiaa B3pbIBYATKM, YAANEHHOrO OT OCHOBHOMO 3apsja Ha AOMNYCTMMOE pacCTosiHue.

Heuto nogobHoOe NpomMcxoansio Npu B3pbiBE «CBEPXHOBOW» : MMMYAbC BOJIHbI NOAS 3HeproBo36byxaeHHbIX CBOOOAHbIX BUTOHOB
3HEepreTuYecKkn aKkTMBMpPOBaJI HAa KBAHTOBOM YPOBHE 3/1EKTPOHHbIE 060/104KM aTOMOB JIErKUX 3/IEMEHTOB, Bbi3blBas CIINSIHUE
nx agep. Meton KBaHTOBOM MHMUMALMK peaKkLMn TEPMOSAEPHOro CMHTE3a U3BeCTeH - M3MKaMKn yxxe npoBoANSIUCH
3KCNEPUMEHTbI MO CO34aHMI0 YC/IOBUM yNpaB/sieMOl peakumn TEPMOSIAEPHOIo CMHTE3a B TPUTUN-AENTEPUEBON MULLEHWN NPWU
0611yyeHnn nasepHbIM JIy4YOM MOLLHbIX KBAHTOBbIX reHepaTopoB. [JencTBne MMNynbCOB BOIHbI BUTOHHOIO MOJIs
HEeComnoCTaBMMO Bblle - NHULUMMPOBanach Aaxe nbiib oKkpanH COMIHEYHOM cucTeMbl. [ABurasicb ¢ 4-KpaTHOW CKOPOCTbIO CBeTa,
BOJIHA B3pblBasia BCe BELLECTBO Ha CBOEM MYTWU, NOSTOMY BpPEMS peakunm cmMHTe3a matepum Bcent CoNHEYHOM CUCTEMbI Bbllle
yeM y ConHua Ha BEJIMYMHY MPOXOXAEHUS BOJSHbI A0 FPaHWUL, CUCTEMbI, @ BPEMS peakLMii CMHTEe3a BELLEeCTBa MJaHEeT He
npesBbIWano BblWeHa3BaHHbIX 138 cekyHA.

O4yeBMAHO, YTO NPU CTOJIb MOLUHbIX B3PbIBaX «CBEPXHOBbIX», CBEUEHNE KOTOPbIX Mbl BUANUM HEBOOPYXXEHHbIM [1a30M Yepes
6e34Hy NPOCTpaHCTBa B TbICAYM CBETOBbIX N1IET, AAEPHbIN CMHTE3 CO3A4aeT He Xxene30. [laxe nNpu cpaBHUTENbHO cnabbix
B3pblBax TepMosiAepHbIXx 60M6, anawmxcs Bcero 1,5-2 cek, CUHTE3NPYIOTCS TsXesble TPaHCYPaHOBbIE 3/1IEMEHThI: B
paAVvoaKTUBHbBIX O0CaAKkaxX OT B3pbiBa Takoh 60M6blI 06HapyxeHbl KanndopHun, 6epknuin, amepuuuii. Jaxe ecnu 6ol Bpems
peakuMn cuHTe3a Npu B3pbiBE «CBEPXHOBOM» 6bl1I0 Ha NOPSAOK Kopoye, obpasoBanucb 66l He 6epknnii u KanngopHum, a
HEUTO 3HaUYMTENbHO TSXXesee No Macce aToMa. Taxenee TEpOUAOB HUYEro HET: Tepouabl - BbICLUUIA NPOAYKT CMHTE3a - Bbllle
B HalleM NMOCTPAHCTBE CUHTE3MPOBATb YXXe Heyero. [103ToMy B TEpMOSIAEPHOM CMHTE3€E «CBEPXHOBOM» MaTepus ydyacTBoBana
Nno-pa3HOMY: COJIHEYHOE TBepAoe AP0 M TBepable aapa 60NbWNX NAAHET OCTasIMCb NPAaKTUYECKN HETPOHYTbIMU, @ BOT
BELLEeCTBO XMAKOMeTanIn4yeckmx obonovek saep n «Kunawero cnos», atmocdep 1 Kopbl NaaHeT, Apyroro BelecTsa B
NMPOCTPAHCTBE CUCTEMbI M3MEHWUIIUCH, NMPEBPATUBLUUCH B TSHXKEble 3/IEMEHTHI.

[To OKOHYaHUM peaKkunn CMHTE3a NpU B3pbiBE «CBEPXHOBOW» Ha 3TOM MecTe obpa3oBasiacb chepa U3 packasieHHOW cMecu
TEeponaoB U, BO3MOXHO, HEKOTOPOIro KOJIMYECTBA HenpopearMpoBaBLUEl NMpu B3pbiBE MaTEPUU JIEFKUX 3/IEMEHTOB. B LueHTpe
cdhepbl Ha ocTaTKax TBEpAOro sapa CTapon 3Be34bl 3aropesioch toHoe ConHue, poXxaeHHoe, kak PeHuKe, n3 nenna. Peakuus
pacrnaga 3/1eMeHTOB sapa HoBoro CosiHUa Hadanacb HEMEAJIEHHO MO OKOHYAHMIO peakuum CUHTE3a, a CTabunsnpyowmnm
hakTpoM npoLecca sSBASSICS 3anac TeEpoOMAOB TBEPAOM 30HbI aapa ctaporo ConHua. TBepaoe a4po, ctaBlee HoBbiM CosuemM,
06HOBWNOCH, YBEMYNB CBOKO MAaccy M pasMepbl 3a CUET NOCTYN/IEHUS HOBOM MaTepuun. Mpouecc popMUpoBaHUSA aapa HOBOMO
ConHua 3aHan A0BOMbHO ANUTENbHOE BpeMs, HeobxoanMoe Ans Toro, YTobbl Ha 3Be34Y M3 OKOJIOCONTHEYHOMO MPOCTPaHCTBA
BepHyJslacb Bcs Matepus ctaporo CosHua, BbibpollueHHasi B3pbIBOM. HO 3TO 6bi1 yXXe He BOAOPOA, a TsxXesible MeTalbl -
Tepouasbl.

C poxzeHuem ConHua npouecc hopMMpoBaHUS MNaHET MPOUCXOAN NPU €ro yyacTun: oCTbiBas Nnocne B3pbiBa,
MeTananyeckas nbisib Noj AENCTBMEM CUA FpaBUTaLIMM M BpallaloWwmMxcsl cunoBbix nonen ConHua HauymMHana cobupartbes K
LEeHTpY MeTanMyeckoi TyMaHHOCTM U cepa NocTeENeHHO Ch/LWKUBanac cHavana B nogobue anuncomaa, 3aTem B
YMIOLLEHHbIN TOP U NJIOCKOE KOMbLO. Tak NPOUCXOAMIO NOTOMY, UTO MeTaiMyeckas Mbiflb B NMAOCKOCTU 3KUMTUKN
HauyMHana CBoe BpalleHWe BOKPYr LLeHTpa CUCTeMbI, ABUrascb k Co/iHLY Mo cnupanu, a Matepusi cepbl BHE MIOCKOCTH
SKAMNTUKKN ABUranack kK ConHuy no 6onee KpyTon TPaekTopuu, MOCKOJIbKY LEHTPOCTPEMUTESNbHbIE CU/bI HA HEE BAIUSIM
MeHblle M Ha ConHue oHa nagana 6bicTpee.

Tak npoucxoanna sBosnouns cepbl MaTepUmM NoC/e B3pbiBa «CBEPXHOBOM» B MIOCKOE KOJbLO, rae U hOpMUPOBaInCb HOBbIE
nnaHeTbl CoIHEYHOMN cucTeMbl. MpuY BpaLLeHMM B NJOCKOCTU SKAMMTUKN MaTEPUIO OT NMpexaeBpPeMEHHOro nageHus Ha ConHue
yAepXuBatoT opbuTanbHble LEHTPOCTPEMUTENbHBIE CUMbI, CNOCO6CTBYS 06pa3oBaHUI0 CryCTKOB BellecTBa. Kak To/bKO 3TH
CryCTKW AOCTUrannM MMHMMaNbHO BO3MOXHOWN BEUYMHBI, B HUX MPOUCXOANN «3aMyCK» peakLUunin aeneHns Teponaos -
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06pas3oBbIBANNCh Apa NaHET U BO3HUKAWN CUNOBbIE U FPABUTALMOHHbIE MO NMAHET, KOTOPbLIM BbIHYXAEHbI 6bIN
NOAYNHUTLCS OKpYXXaloLWmne Mx YacTuubl, GopMUpysa caMm MaHETbl U UX CMYTHUKU.

B 0KO/10CO/IHEYHOW 30HE paanycoM MeHee 1 a. e. BeNIMKO BAUAHUE rpaBuTaumm CosiHUa@, NO3TOMY Ha opbuTe ocTanuch
TONIbKO Te CrYCTKM, Y KOTOPbIX PeaKTopbl siAep 3anyCcTUTbCS YCNEeNu 1 BO3HMK/IM ypaBHOBeLIMBatoLme cusbl. OcTaBLIniics
MaTepwuas 3TOW 30Hbl Nonas He Ha naaHeTbl, @ Ha ConHue, NO3TOMY pasMepbl 6An3kMX K CONHLY MaHeT He3HauYuUTeNbHbI 1
OHW He MOTYT MMeTb €CTECTBEHHbIX CMYTHUKOB. HbIHEWHWe cnyTHUKM 6an3kmx k CoNHUY NAaHeT 3axBayeHbl niaHeTamMu B
6onee nosaHee Bpems.

Ha paccTosiHuum cBbiwe 2 a.e. oT ConHua peluatoliee BAnsiHME Ha GOpMUPOBaHME NAaHET OKasblBajav rpaBUTaLMOHHbIE NOS
HOBOPOXAEHHbIX MJaHET, MO3TOMY MO OpbUTE MAaHETLl U B NpUeratoLweM NpocTpaHCcTBe B hOPMUPOBAHUMN CaMUX MJIAHET U
NX eCTECTBEHHbIX CMYTHMKOB Y4YaCTBOBaIO0 BCE BELLECTBO. ITUM O6BbACHSAOTCSA 3HAaUUTE/IbHbIE pa3Mepbl MaHeT oT KonuTepa u
Janblue, Hanmume y HUX 60MbLlIoro Yncia KpynHbIX CMYTHUKOB C aKTUBHbLIMU SiApaMu.

HoBble nnaHeTbl 6bIM MOXO0XM Ha ManeHbKME «COMHLUA»: OHW CMANM COBCTBEHHbIM CBETOM SIPKOM KOPOHbI. lMpouecc
poXAaeHust 60/1bLLOro M MasbiX COJHL, CONPOBOXAA/CS BbiNaAeHMEM Ha MX MOBEPXHOCTb OFPOMHOIO KOJIMYeCcTBa BellecTBa B
BUAE MeTannmyeckom noiin: ConHUe M NNaHETbl POXAANMCh B «30/10TOM>» A0XAE, CTOUMOCTb KOTOPOro Mo HaluM MepKaMm
nMpocTo aHTacTU4Ha, nbo A/ ero CTOMMOCTU 30/10TO - CaMbll HEB3PaUuHbI U 6efHbIA SKBUBANEHT.

MpoLwno BpeMsa 1 BCA MeTannmMyeckas Mnblsib NOCTENEHHO ynana Ha 60/blUOe N ManeHbKMe «CoMHLUA», OTKPbIB B30pY HOBYS
3Be3HYyl0 cucTeMy. AnuTenbHOCTb Uukia GOpMMpPOBaHUS U 3anycka NiaHeTHOW CUCTEMbI MPU YC/TIOBUU, YTO OKOHYaHMEM
LMKMIa CYMTAETCA MOJSIHAsA 04YMCTKA npocTpaHcTBa COMMHEYHOW CUCTEMbI OT MeTanInyecknx nolieBbix 061akoB U3 Teponaos,
KaK HactamsatoT Kopp., - 3176,328x1013cek, T.e. npubnmsutensHo 1 mapa. net. MMeHHo no oKoHYaHun GopMUpoBaHUa
NJaHETHOW CUCTEMbl N HAYMHAETCS OCHOBHOWM LMK XU3HW MIAHET, BK/IOYAIOLWMIA IOHOCTb, 3pENOCTb U CTapoCTb.

Ho okoH4YaHue GpopMMPOBaHUS NNAHET CUCTEMbI COBCEM HE O3HAUaET, YTo Jitoau, NoAo6HbIE HaM, yXXe MOr/IN MUX nocewaTb:
NniaHeTbl ele He NOKPbISIUCh TBEPAOI 060/10YKON, XOTS UX CUsiHME yxe ycTynano ConHuy. IOHble nnaHeTbl cHavyana 6biau
LwapaMu U3 MeTasnna, ropeBLIero OTKPbITLIM SAEPHLIM MaMeHEM MOBEPXHOCTM aKTUBHOW 30Hbl peakTopa, 3arnyckoM KOTOporo
TOSIbKO Hayasics NpoLecc pacnaga TsKesblX MeTasIoB Ha JIerkue afieMeHTbl ¢ 06pa3oBaHMeM KOpbl U aTMocdep NiaHeT.
MoCcTeNeHHO TAXEeNble MeTas/bl AAEPHOr0 peakTopa NpeBpaLlannch B OKMC/bI M WNaKK, HakanamMBasiCb C/IOEM NMOBEPX
MeTanna - wnao obpasoBaHMe rPaHUTOB MJIOTHOCTLIO 2,6 r/cM3. Kopa 6blf1a Xuakas u OKUCIIEHWE ee MeTallIMyeckmx
COCTaBJIAIOLLMX NMPOUCXOANUIO KaK ropeHue.

MoaymanTe, OKMHYB B3rns40M NpekpacHbie naHAawadThl, yXoasilme 3a rOpu3oHT, CKOMbKO Xe HYXHO 6b1710 BpeMeHn, YTobbI
npu pacnage M3 CBEPXTSAXENbIX MeTan 0B 06pa3oBasiocb Takoe KOJIMYECTBO LWNAKOB S4epHOro peaktopa? lNonbiTankTech
MbICIEHHO NpPeACTaBUTb MMraHTCKMiA 06beM 3TUX WnakoB Ha BCO 40-50-70-KMIOMETPOBYIO rNy6UHY KOpbl - BOO6paXkeHuto
MPUXOANTCS TPYAHO. HYXHO y4nTbiBaTb, YTO 3TU Wnakm HapabaTbiBasiMCb He cpa3y U3 TEpONAOB, a TONIbKO Toraa, Korga Ha
TBEpAOM MeTasine obpa3oBanach XuaKas 30Ha, @ Ha HEN KUNSALWNIK COW M3BECTHbIX HaM MeTana0B: pacnaj Aowen A0 Nerkmx
aneMeHTOB. CpeaHsas CKOpoCcTb o6pa3oBaHusa wnakoB Ha Co/HLE COCTaBNAET 3a npoulealee BpeMs no AaHHbiM Kopp. 5,85
MM B o, a 3TO NMpwu AOCTUTHYTON TOMLWLMHE XMAKOW MeTannmdeckon 3oHbl 110283,5 kM - pa3Mepbl NfiaHeT Kyaa CKpOMHee U
CKopocCTb 06pa3oBaHmMs NOpPO4 3HAYUTENIBHO HUXeE.

Ecnu nonbiTaTbCsa OLEHUTb NO TOM-XKEe JIOFMKE CPEeAHIO CKOPOCTb 06pa3oBaHus LWNAaKoB 3eMHOM KOpbl, TO MOSy4MM BeCbMa
NpUBAMKEHHbIN pe3ynbTaT: HaM HYXHO YUYMUTbIBaTb HE TOMbLKO TONWMHY KMMSLWEro C/109 Ha SAPEe NaHEeTbl, HO U KOJIMYECTBO
MaTEpPUM €€ KOpbl, YTO MOXHO cAefaTh TOJIbKO C U3BECTHOM CTEMNEHbIO TOYHOCTU. TEM HE MEHee MOMYyYUM: Y KMNALWEro cros
0,02675 MM B rof, a C y4€TOM MaTtepuu Kopbl 3TOT nNapamMeTp MoXeT 6biTb B 2-4 pa3a 6onblie. MHOro 310 Man mMano?
lMpuKMHEM: AONYCTMM, YTO 3a OAWH 3E€MHOM ro4 peakTop HapaboTaeT OAWMH MUASIMMETP LWWAAKoB, Toraa 3a MUINMapa net mux
TonwuHa coctasmt 1000 knnomeTpos, a ecnm 0,05 MM, To BCcero 50 kM. Ho 3TO ToNbKO 3a oanH Munnmapg net, a ConHeyHas
CucTeMa cyuwlecTByeT ropasfo Ao/blue, Kak YTBEPXAAKT yYeHble Mo pa3HbiM UCTOYHMKAM, He MeHee 4,7-5,6 mnpa. net. o
rpaHuubl Moxoposuynya nog Mmatepmkammn 30-40, oT cunbl 70 KM, cnepgoBaTefnbHO, 3a rog AeWCTBMTENbHO HapacTana ToNbKo
TOHYanwWwasa niaeHka nopoabl, rae-to okono 0,05 MM nnu vyTb 6onbwe. Bugnmo, peanbHee 6yaet He 0,05 MM, a rge-To OKos0
0,1 MM B roa, 4To CONOCTaBMMO C 06beMaMuM NPOAYKTOB paboyero unkna saepHbIX peakTopoB, CO34aHHbIX YenoBeKoM. Tak
UYTO HET HMYEro yamBUTENIbHOIO B TOM, YTO BCS NO4YBa - NMPOAYKT SAepHON peakumun. EctectBeHHO, uTo He Bce 40-50 kM
3eMHOM Kopbl 06pa30BbIBaANCh B Ha4yasibHbIA NepMoa, HO OYEBMAHO, YTO HapacTaHMe LW1akoB CHavana LWJso no
reoMeTpmyecKon Nporpeccun.

3aTeM rpaHuUT Kopbl NJAHET 3aTBEPAEN M OHWU CTaln NMOX0XW Ha HblHELHIOW BeHepy - poBHbI penbed, BbiICOKME
aTMocdepHoe AaBneHue n TemMnepaTtypa, B aTMocdhepe NpenMMyLLIECTBEHHO YINEKUCbIN ra3 1 Mano BoAdbl, MOCKOJIbKY
AKTUBHbIE ra3bl-OKUC/INTENN OKa3aJIMCb XMMUUYECKN CBS3@aHHbIMK B CTPYKTYpax FOPHbIX MOpoA, @ Ha HapaboTKy W BblAaeNeHne
peakTopoOM BO/ibl TOXE TpebyeTcsl MHOMO BPEMEHWN: COBCEM He CKOpO HebecHast Bara cobepercs B Tyuu U nepeble Kaniu
[OXAS CMOrYT yMacTb Ha OCTbIBAOLWMIA, HO ellle ropsiumii rpaHuT. Takumm 6bi1mn ConHUE WM NAAHETbI MUNNNapabl NeT Hasaa B
Hayane pas3BuTus.

KakoB e Bo3pacT BceneHHoli, CoTHEYHON CUCTEMBI M 3EeMJIU; CKOJIBKO OCTaNoCh XMUTb CO/THEUHON CUCTEME A0 OYEpPESHOr0
B3pbiBa «CBEPXHOBOW», €C/IM KaXXAblii NMepuoa ee pasBUTUS yXKe NoTpeboBas Tak MHOTO BPEMEHU?

MnoTesbl yUYeHbIX 0 TOM, CKOJIbKO elle XuTb BceneHHoii, 3emne n ConHuy, HMYeM He 060CHOBaHbl U CPOAHU ralaHMaM Ha
KOMeNHOI! rylue, a NonbITKU ON-pefesuTb UX BO3PAacT aHaNIM30M [IPEBHUX NOPOA 3EMHOI KOpPbl U METEOPUTHOIO BELLECTBA
6ecrnonesHbl N0 0YEBUAHON HEKOPPEKTHOCTU METOAUKU MouUcKa.

Bo-nepBbIX, HEBEpPHA CaMa OTMpaBHas Touka MeToAMKM Moucka, 6a3upylolLeiica Ha onpeaeneHMy Bo3pacTa niaHeTbl Nno
BO3pacTy APEBHMX MOpoJ, KOTOpas COBEPLUEHHO HE YUYMTbIBAET, UTO Ha CMHTE3 3TMX Nopos NoTpe6boBanocb OYEHb MHOMO
BPEMEHW Nepuoaa OT B3pbiBa «CBEPXHOBOW» [0 06pa3oBaHuMsa 3TUX Nopoa Npu SAEPHOM pacnaze TPaHCYpPaHOBbIX 3/IEMEHTOB
N KPUCTaNIM3aLUMm KaMHsl U3 XMAKOro pacniasa.

Bo-BTOpbIX, NOPOAblI 3€MHOM KOpbIl, AaXe CaMble ApPeBHeNLWwmne N NPOYHbIe, HAXOAUINCb B CaMOI BEPXHEN YacTu
KPUCTaNINYECKON rPaHMUTHOM NINTbI, @ UMEHHO 3Ta CaMasl BEPXHSAS YacTb OKa3anacb MOABEPXEHHOW Muannapaam net
NpoOLLEeCCOB eCTeCTBEHHON 3ppO3nM. YTO TONIbBKO HE MPOUCXOANNO C HERN 3a 3TU MUNAMapAbl: rOpsSYniA rPaHUT pacCbinancs B
NecoK OT MepBOro KOHTaKTa C BOAOW, KOrAa Ha Hero X/blHYNu NepBble A0XAW; €ro HakpbiBaan cobol ocafouHble Nopoabl U
Tep3anu NegHUKU, MHOrOKpaTHO nepeMaribiBast Kpenyanlivii rpaHuT B NecoK U WebeHKy MOPEHHbIX OT/IOXEHWN; HaKOHeL,
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€ero MUNNMapabl IET NPOCTO pasMbiBasa BoAHas 3ppo3ns. Tak uTo xe nocne 3TUX MUNNNAPA0B NeT NbITOK XOTAT NMOAyUYnTb OT
KaMHsA? CaMoro BEpXHEro C/os He 0CTasioCb HUrAE, a TO, YTO OCTanoCh, 66110 B TE BPEMEHA 3HAYUTENBHO Fy6Xe U MOJIoXKE.

B-TpeTbux, NONbITKN UCKaTb UCTUHY B HeGECHbIX KaMHSAX HEKOPPEKTHbI MO NepBbIM ABYM MPUUYMHAM; MOXHO TOJIbKO
OOMNOSTHUTb BTOPYH KOCMUYECKUM XapaKTepoM KaTak/IM3MOB U BO3MOXHbIM OTCYTCTBMEM AENCTBUS BOAbI B 3aBUCUMOCTU OT
ycnosuii obpasoBaHnsa MeTeopuTHOro Bewectsa. Onpeaensate Mo 3TUM KaMHSAM BO3pacT BceneHHoOM Toxe 6eCcCMbIC/IeHHO:
Jaxxe Te MeTeopuTbl U HebecHble Tena, KoTopble NosiBAsATCA B CONHEYHOW CMCTEME pa3 B MUIJIMOHbI NIET, TOXE SBASIOTCA ee
4acTblo, 60 ABUXKYTCA MO BbICOKOINIMNTUYECKNM OpbuTtam, B 0AHOM U3 hOoKyCcoB KOTOpbIX ConHLue.

B-ueTBepTbIX, CaMa MaTepusi Hallero NpocTpaHcTBa BceneHHoW He BeyHa M TAeHHa. Mbl XXMBEM B YCIOBUSAX MOCTOAHHOMO
(boHa MUKPOBOMHOBOIO M3/yUYEHWS, KOTOPbIV SABASIETCS HE PE/IMKTOBLIM U3JlyYeHMEM OT «60J1bLIOM0 B3pbiBa», IKO6bI
NnopoAMBLIEM Halwy BceneHHyto, a NposiBNEHNEM KOHCTaHTbl hakTopa CKOPOCTU BPEMEHU, ONMpeAensitonM MHTEHCUBHOCTb
€CTEeCTBEHHOrr0 SA4epHOro pacnaja MaTepumn, KOTOpbI NMPOMCXOAMT Ha BCEX e YPOBHSAX. DTN (PaKTOpbl HAMPAMY CBA3aHbI C
nokasaTeneM 3HTPONUM TEPMOANHAMUKM N 06BEANHSIIOT BCE MPOCTPAHCTBA BceneHHoM eanHbIMM SHEPreTUYECKMMI
npoweccaMmu B MaTepuu. MNoHMMaHWe 3TOro NPUAET K BaM YyTb MO3Xe, KOrAa Aasee No KHUre no3HakoMUTECb C OCHOBaMMU
TEOpMM MHOFOMEPHOro MPOCTPAHCTBa UK, Kak ee HasbiBaloT Kopp., Teopuein acMMMeTpun NpoCcTpaHCTBa.

BoT noyeMy Mbl HE HE MOHMMaeM, a KOJib He NOHMMAEM, TO CTapaeMcCs U He 3a4yMbIBaTbCs Ha4 TeM, No4YeMy, Hanpumep, He
aKTUBHOE, KaK ypaH, Xefe30 B Npupoae COCTOUT M3 CrJlaBa YeTblpexX HYKInAoB C MaccoBbiMU yncnamun 54, 56, 57 n 58.
OTkyaa B npupoge 6epyTcs HYKAMAbl U U30TOMbl HEAKTMBHbIX 3/1eMeHTOB? VX nopoxaaeT caMa Halwa «He BeyHasi» mMatepus
rnpu CBOEM NOCTOSSHHOM pacnaje, a KoJjlb Tak, TO Mo pacrnagatroLlencs MmaTepmm KOPpeKTHO onpeaennTtb 60abmMe NPOMEXYTKMU
BPEMEHM HEBO3MOXHO B NpuHUMNe. KOpoTkue, Kak paamoyrnepoaHbiM aHanmM3oM - MOXHO; 6onbline, kak Bo3pact ConHua -
HeT.

Konb Tak, TO nckaTb OTBETbI Ha Takne BOMPOCHI HY>XXHO B TOM 06/1aCTK NPOCTPaHCTBa M MaTeEpUKU, KOTopas pasyMHa U no
CBOMCTBaM CBOEN MaTEPUM HECONOCTaBMMO cTabuiibHa B CpaBHEHMM C Hallen, T.e. B Hoocdepe. Nocne aTux pasgyMmmi n
BbIBOAOB 51 06paTuacs kK Kopp. ¢ npocb60M 1 nony4yunn oTBeET.

Bo3pacTt BceneHHoM - 44386321,2413x1013cek. (14035,689 mnpa. ner)

ONUTeNbHOCTb NOJIHOMO UMKAa COMHLUA OT «CBEPXHOBOM>» A0 «CBEPXHOBOW» - 44341,713x1013cek, (14,0176
MJIpA. N1eT)

Ceiyac nget 1002-1 uukn ConHua.

Hauyano - Bospact ConHua nocrneaHero umMkna-25632,135x1013 cek (8,1 mnpa. net Ha3apg)

Xouy npeaynpeanTb M BHECTU ACHOCTb: KaXkaas mebpa, haHHasa Kopp., MHOrokpaTHO nNpoBepeHa 1 noaTeepxaeHa MHOMMMU
CcéaHCaMu CBA3U - 4 py4aloCb, YTO 3TO TE Ll,MCbpr, KOTOpbl€ OHUN XOTENN nNepeaaTb U OWwmnbOK B HMX HeT.

MapaMeTpbl 4AUTENBHOCTM 60NbLWNX NEPUOLOB BpeEMEHM Kopp. yKa3sbiBalOT TONbKO B CEKYHAAX, M60 BECTU CYET AJINTESNbHbIX
rnepuoaoB BPEMEHWN B FroAax 3eMnun Henb3s: 3eMHOWN rof He Bceraa 6bin TaknuM, Kakoi oH cenyac.

O

365,2564 COMHEYHbIX CYTOK U3 24 yacoB 03 MUHYT B CEKYHAAX B TOM e cTterneHn 1013 - 31623899,112 cek - 0,0000031623899 x1013 cek - oauH
YyCNoBHbIN cnaepuyecknin rog (1 y.c.r.).

MOoOooooOon

C.T.

51 He 3psa 060CHOBLIBa YCNOBUS B3pbiBa «CBEPXHOBOM» M onMcan cam B3pblB, o6pa3oBaHune nocne Hero ConHua u
niaaHeTHbIX Ten CONHEYHOW CUCTEMbI, MEXaHMKY 3amnycka MX Mo reIMoLEHTPUYECKUM opbuTaM. Tenepb y>Ke HEC/TOXHO
y6eanTtbca B TOM, YTO Takol npouecc xu3Hn ConHua n CoNTHEYHOW CUCTEMbI MOXKET NOBTOPSATLCS MHOIMOKPATHO, a Hally
3BE34Y M ee CUCTEMY fydlle 6bin10 6bl Ha3biBaTb PeHnKcoM n cnctemon ConHevHoro deHunkca. PazobpaTbCcs B 3TOM NOMOMIN
Kopp., a Bbl, HABEpPHOE, YXe caMn ybeannucb B TOM, YTO 3Ta NOMOLLb BbICOKOMPOdECCnoHaibHa: OHU NPEeKpPaCcHo
pa3bmpaloTCs Kak B HaLUMX CaMblX COBPEMEHHbIX AOCTUXEHUSX, TaK U B HalMX 3abnyXXaeHUaX.

A obpaTtmn BHUMaHmne B MHdopmauum Kopp. Ha To, yto ConHe4dHas cumcrtema cenvac nepexuvsaeT 1002-11 NOAHbINM LUK CBOEro
pa3BuTKS, a 3Ta undpa coBnagaeT C NpeacTaBeHUs MU APEBHUX ByaAAMCTOB O TOM, YTO cenyac Ha 3emne -1002-1 Mup nnm
umBunmsaums. CnydamHoe coenageHune? Bpaa-nu. Moxoxe, 4To NoAAM YK€ HEOAHOKPATHO MbITaSIMCb 06 bACHUTD
nponcxoxaeHne ConHeYHol cucTeMbl M 3emnu, BceneHHon n 3Be3a, pacckasbiBaan 06 MHbIX MUMpax, o bore-Co3aaTtene u Ero
TBOpPEHUU - yenoBeke. Ho noam Bcerga NOHMMAalOT TOSIbKO TO, YTO MOTYT MOHSATb, @ 3TO HE 03HAYAET, YTO TOro, YTO MOHSATb HE
CYMesin, He CyLlecTByeT UM HeBepHo. Cellvac HaM O6BSACHMAN eLle pa3, HO YXe Ha YPOBHE HallMX COBPEMEHHbIX MO3HaHUN
MWUKpPOMMPA U B3aUMOAENCTBUS NENTOHHbIX Nonei. Ecnm Mbl He NOMMEM cenyac, To Koraa-xe cyMeeM NMoHsATb?

B KOHEYHOM uTOre, Mbl XOTUM MOHATbL M pa30bpaTbCA B MPOUCXOXEHUM 3EMNN U B MPOUCXOXAEHMUUN HAC CaMUX, XUBYLUUX B
Hen, He nNpocTo nbonbiTcTBa paan, a utTobbl caenatb 060CHOBAHHbIE BbIBOAbLI O TOM, YTO OXMAAET Haw Mup B byayuiem.
3Has 3To, MOXHO NOArOTOBUTLCSA K BO3MOXHbIM HEMPUATHOCTAM MM BoobLLe He AONYCTUTb 3TUX HEMPUATHOCTEN, KOTOpbIE B
6yaywem BnosiHe MOryT 6bITb. HO ecnun Tak, TO MOYEMY HaM He y4YuTbiBaTb Ty MHMOPMaLMIO, KOTOpas yXXe AaBanach JOASAM
MHOro paHblue, eule B rnybokoi ApeBHOCTWN, @ Mbl ee He MOHSAAW, @ NO NPOLIECTBUK NIeT CTann CHYUTaTb CKa3KoM Unn Boobule
3abbin?

Hanbonee n3BecTHbI UCTOYHUK - BUbnns, rae onncbiBaeTCst COTBOPEHME MMpa - 3eMnn, ee bnocdepbl U YenoBeka, YTO CaMo
no cebe paneko He cny4yainHo. Ewe Tbicaun neT ToMy Hasaj npeactasutenu Pasyma BceneHHoW pacckasbiBanu noasiM o
BceneHHol 1 3eMne B IOrMYECcKoOn nNocnenoBaTesibHOCTM OT 3BOJOLMM MaHeThl 4O COTBOpPeHMS Ha Hel borom-Co3aaTtenem
XKM3HM M YENOBEKA: HaM SICHO Aajiv MOHSATb, YTO Hesb3si pacCMaTpuBaTb 3BOOLMIO NNaHeTbl U COTHEYHOM CUCTEMbI B OTpbIBE
oT 3Bositoumm buocdepbl, Ha3Ha4YeHUS YenoBeKa, PoaM N 3HavyeHmn Pasyma BceneHHon B ux pa3sutumn. Janee s nogpobHo
pacckaxxy 06 3ToM, a 34eCb pa3yMHEE U3JI0XUTb B COKpaLLleHHON popMe, MOCKOJIbKY CHayasla HaM HY>XHO NMOHSATb 06Lyto
noruky spontoumn CosIHEYHOM CUCTEMbI, @ 3aTEM YXXe OKOHYaTeNlbHO OCMbIC/TUTbL BCE ee 0COBEHHOCTM, OCHOBLIBASACb Ha
HOBbIX 3HaHMAX. XXN3Hb COTHEYUHOM CUCTEMbI OT Hayasia A0 KOHLA NOJSIHOMO LMK/a ee pa3BUTMUS pacKpbiTa B TOYHOM
COOTBETCTBUWN C IOTMKOWN N3noxeHns bnbnuei no gHSM TBOPEHUS A0 CEroAHSALWHEro AHS U Aganee, CorfacHo
peKoMeHA0BaHHOMY NpeAcTaBuTens MM Bbicluero PaszymMa npuHumny:

SBontouuns CoNNHEeYHONU CUCTEMbI U 3BOJIIOLUSA 3€M/IN AOJIKHbI paccMaTpuBaTbCA KaK eAunHOe LeJsioe C y4eToM
€CTeCTBEHHbIX npoLueccoB CUCTEMbI U AencTBua 6mo- mn HOOCdJepr niaaHeTbl
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KHuea 10.A. Ba6ukosa "MUPOBO33PEHUE unu BO3BPALLEHNE IPOMETEA" - Tnaea 11. Conreyryto cucmemy iy4ie Gbinio Gbl Hasbigamo DeHuKcom

O

COOTBETCTBYET MOCAEAYIOLEMY OMUCAHUI0 TEOPETUHECKUX OCHOB MHOFOMEPHOrO MPOCTPAHCTBA, CO34aHUsA U 3BOJTIOLMKN XU3HW COrNacHo JI0rMKu
HaKOM/IEHHbIX HayKOW (PaKToB, AOLEALNX A0 HAC CBUAETENbCTB APEBHMX U NOSYYEHHON MHPOPMaLUN U3 Hoocdepbl OT NpeacTasuTenen Boiclen
Linsunusauyummn.

Ha4yano TBopeHus

Ll

Bzpeis "ceepxHoeoid”, obpazoeanue ConHua W packan8HHONo Crycrka martepuy byaywed Semnm

‘ 2,6 mnpa. net  ObpazoBaHve 3IeMHON KOPBl - NOSBNEHWE NEPBLIX MPAHWTOE

4] 1 2 3 4 5 & ¥ § ? 10 1 12 13 14 14,02

UuMKN pasBuTMa CONHEYHOM CUCTEMbI, MUNNNAPAOB NeT

Ctaauu sBonaoUmnmn
«CBEPXHOBOW»

A) 8,1053 mapa. net Tomy Hasag B 1002-14 pa3 npomsoLllen B3pbIB noracliern 3se3abl -
npexHero ConHua, c 06pa3oBaHNEM «CBEPXHOBOW» Ha MecTe 6yAyLlero, HblHELHEero
ConHua. B peakuum TepMOSiAEPHOro CMHTE3a yvyacTBoBana Bcs MaTepust ConHEUHON
cncteMbl. KoHeYHbI NpoayKT B3pbiBa - CTabuibHble MeTansibl TPAHCYPaHOBOW rpynnbl
(Tepounabl).

B) Ha mecTe B3pbiBa 0bpa3oBanach LWapoBMAHAs COBOKYMHOCTb pacKaseHHOW MaTtepuun, B
ueHTpe cdepbl Nbinana Monoaas 3se3za - ConHue. OTa KapTMHa - CBEpXHOBas 3Be34a U
OoKpyXatollas ee cepa - XOpoLwo BMAHA Ha CHMMKaxX NoaobHbIX 3Be34.

lMockonbkKy TepMosaepHaa peakuns B3pbiBa 3B€34bl MPOU30LLIA B NMPOMEXYTKE Mexay ee
A4POM 1 OTBepAEBLUEN KOpoW, BelecTBo o6onouku ctaporo ConHua okasanacbh
OTOpPOLLEHHbIM OT 3Be3/bl HAa 3HAUYUTENbHOE pacCcTosHMe, obpa3oBas cdhepy packaneHHoOM
maTepun. Chepa ectb MaTtepus 6biBlen 060104KKN 3BE34bl, U UMEHHO Ta MaTtepus, U3
KOTOpOW no3xe o06pa3ytoTcs NnaHeThI.

K TBepaomy saapy craporo ConHua A06aBMUChE B 3HAYUTESbHbIX KOIMYECTBAX CBEXME,
TOMIbKO YTO CO3[laHHblE B TEPMOSAEPHOM M1aMeHN TpaHCypaHoBbie MeTan ibl. CTapoe CcosHue
06HOBUIOCH M BHOBb CTaso OHbIM. CHOBa Hayanach ero XusHb - AJIUTENbHAA peakuns
AAepHOro pacrnaga MeTanfia Tepouaos 40 BOAOPOAa.

B) C HayanoM peakumun pacrnaja akTUBHbIX MeTaslNIoB BO3HMK MHTEHCUMBHbIN MNOTOK
3/1EKTPOHOB, CO34aBLUINIA BbICOKOYACTOTHOE 3/1IEKTPOMarHMTHOE none, noa AeNCTBUEM
KOTOpOro B 3KBAaTOPWaSIbHOWM MJIOCKOCTM CO/THEYHOrO LWapa Hadanacb packpyTka MaTepumn Mo
refMoueHTpmuYeckon opbute. Moa AENCTBMEM CU TAFOTEHMS Hadanocb obpaTHOEe ABUXKEHME
mMaTtepumn B ctopoHy CosiHua. Mponsowno ynaoleHme WwapoBNAHON COBOKYMHOCTU - B
NONSIPHbIX 06/1aCTAX MaTepus ynana Ha NOBEepPXHOCTb 3Be34bl. ITO YMOLWEHME OTMeYaeTcs
Ha aCTPOHOMMYECKUX CHUMKaxX «CBEPXHOBbIX» 3Be3/4. B akBaTOpMaibHOW MJIOCKOCTU MaTepust
ocTanacb obpauwatbcs Bokpyr CosiHUa, 3aHSB paBHOBECHOE MOJSI0XEHNE OTHOCUTENbHO
rpaBUTALMOHHON, LEHTPOBEXHOM U 3/TIEKTPOMArHUTHbBIX CUN.

M) MNpu panbHeliweln ecTeCTBEHHOM TpaHchopMaunn MaTtepnanibHOM COBOKYMHOCTU U3
ynioweHHon chepbl 06pasoBancs yniowWweHHbI Top, pacnonaramwmncs B NI0CKOCTH
BpaweHus ConHua, a 3aTeM noja AencTBueM opbuTanbHbIX CUN U3 packasieHHOW MaTepun
Topa cchopMMpPoOBaNOCh MNNOCKOE KOoMbLo BOKpyr ConHua, noaobHoe KonbLaM BOKPYr niaHeT -
lOnutepa, CatypHa, YpaHa v T.n. [ABUXeHne Matepum yCTaHOBUNOCh NO Fe/IMOLEHTPUYECKUM
opbuTaM B NJIOCKOCTM Konbua. PacnpeneneHne matepum B KOMbLE: MakCMMyM TaM, r4e MecTo
6yaywux nnaHeT-ruraHToB (lOnutepa, CaTtypHa, YpaHa v HentyHa).

[) B MaTtepmnun OKOMOCOSTHEYHOrO KOJibLia Ha4vyanocb obpaszoBaHue cpepmnyeckmx CrycTkos
packaneHHon Matepum 6yayumx nnaHeT u obpalleHme ee No opbuTaMm BOKPYr 3TUX CryCTKOB
- obpazoBanucb nnaHeTbl U nx cnyTHMkn. Chopmuposanacb CosiHevHas npoTocucremMa.
Bokpyr ConHua obpalianncb MasieHbKMe 3Be34bl - MiaHeTbl MNOoMbIXaan Tak Xe, Kak 1 caMma
3Be3ga. TemMnepaTypa NoBepxHOCTU - okoo 15.0000K. AuameTp wapa mMatepumn 6yayuiei
nnaHeTbl 3eMnsa coctasnan 6.430 kM. MnoTHocTb - 43,0 r/cM3. 370 6bIn TBEPAbINA WAp U3
pacKaneHHOro MeTasn4yeckoro cnjasa Tepomaos. Mo aencreneMm marHuTHoro nons ConHua

a) rMraHTCKMn B3pbIB
«CBEPXHOBOW» 3BE34bl

6) paccemBaHue BelecTBa OT
BHOBb 06pa3oBaBLUENCS
«CBEPXHOBOM» 3BE34bl B
co3se3aum OpuoH

B) «onnwowmBaHmne» chepbl
BeLlecTBa Nnocse B3pbIBa
«CBEpXHOBOM» 3Be34bl SN

Ha4yanocb MeasieHHOE BpalleHue NaaHeT BOKPYr CO6CTBEHHOM OCK B CTOPOHY, 06paTHyto 1987A

obpaueHuto.

NHTeHCMBHbIE peaKkLmnmn A4epHOro pacnaja paclwenisanm MeTanl TeponaoB BEpXHEro cros, HayanbHas cTaaus
nopoXaas JIerkne 31EMEHTbI, - Hauanocb 06pa3oBaHNE XKMAKON MeTaNIMyeckon 060104KN un (OpPMUPOBaHUS MAAHETHI

060/10UKN «KUMALLEro cfos» sapa naaHeTbl, co3AaBasl OCHOBY 6yayLiei Kopbl, Nofbixanu
BOAOPOA W Kucnoposd, o6pasys BoAy, BOKPYr Liapa Havana co3aaBaTbCs M 3acusna
npoToaTMocdepa, cCocTosiLas U3 yriekncsioro rasa, napos BoAbl, a30Ta U €ro COeanHEHW.

E) lMpon3owno nocrerneHHoe OCTbiBaHUE MNNaHEeT, U3 NIErKnx 3/1IEMEHTOB U OKUCIIOB -
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NpoAYKTOB SAEPHOr0 pacrnaja Tepomaos - Havancs CMHTe3 rpaHnToB U obpasoBaHue
rpaHNTHOWM KOPbl, OCTbiBasna nepBmnyHasa atMocdepa. NoBepXHOCTb NNaHeTbl 6blna POBHOM,
NOKpbITa MeIKMMK 0610MKaMN KaMHeRn - MoYTU TaKas Xe, Kak cendac y BeHepbl.
PackaneHHbIl rpaHUT MOKPbIT 6pbi3raMn pacnjiaBfeHHOro MeTansia, UX OKUCIaMn U CONSIMMU,
M3 TpeLunH NpoAoIXKaNoCh NCTeUYeHMe pacniaB/ieHHOro rpaHnTa, BblipbiBanaunch rasbl. JTy
KapTUHY MOXHO 6b1510 Habntoaath Ha 3eMne yepes 2,4 - 2,6 MApA. JIET NOC/E «CBEPXHOBOM,
wnn 5,7 - 5,5 mnpa. net ToMy Hasaj - BOT No4YeMy Ha 3eMsie BO3pacT CaMblX APEBHUX NOPOA
TaKoro xe nopsaka, 4to owmnbo4HO AaTupyeTcs Kak Bo3pact 3eMnm u ConHeYHoW CUCTEMbI.

MpoaonxaeTcs MeAneHHoe BpalleHWe MnyaHeTbl B 06paTHY CTOPOHY.

3
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CxeMa pacnpeaeneHvs MaTepum B NpocTpaHcTBe 6yayuieit ConHeYHoW CUCTEMDbI

I paabitirn

[eHb nepBbli

MNoseneHke NEPEbIX Kanens B0AbL - HAYano CMHTE3da MHU3IHW

4] 1 2 3 4 5 & ¥ & ? 10 11 12 13 14 14,02

UMK pa3Buntuna ConHeYHol cucTeMmsl, MUNInMapaoB NeTr
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Yepes 2,6 MNpAa. neT nocne «csepxHosou» (5,5 mnpa. net Hazan)
3aBepLumnocb GopMMpoOBaHUE FPaHUTHOM KOpbl - AMaMeTp LWwapa
3eMnu cocTaensan yxe okosio 6600 kM. TemnepaTypa NOBEPXHOCTU U
rPaHUTHOM KOPbl CHU3MIACb HAaCTONbKO, YTO Havasncs CUHTE3
6aszanbToB. [laBneHue atMmocdepbl coctasnsano 51 atu, a
TeMmnepaTypa rpaHUTHOM NMOBEPXHOCTU nnaHeTbl - 4420K(+1690C).
Hauyanacb koHAeHcaums aTMochepHOM Bnaru B NepPBUYHBIA OKEaH.
HeT yeTKoW rpaHunLbl Mexay AHEM U HOYbIO, MeXAY BOAOM XUAKOW U
napoobpasHor - 04YeHb TEMHO, HM3Kasa OCBELLEHHOCTb, BOAA Ha
rpaHuTe, BoAa B aTMocdepe B BUAE napa v Kaneslb HenpepbIBHOO

MepBas kneTka -
Hayano 6uocdepsbl

Fi

3emnu. noxas. Ycnosus 3eMan ctanu nNpuUrofHbl K CUHTE3Y XU3HU U E = E ‘g 2 2
Bbicwasn LinBmunmsaums Cosgatenst npuctynuna Kk pabortam no =] E E & g =
co3aaHuio 6uocdepsl nnaHeTbl. MNpoaomKaeTcs MeaeHHoe = Z = g =
BpalleHue nnaHeTbl B 06paTHY0 CTOPOHY. . ~

3aBeplieHne popMUpoBaHms
MepBUYHON FPAHUTHON KOpbI
nnaHeTbl
[eHb BTOpOM
JaeepweHne OPMUPOBEHWA OKeaHa Havano doTtockuHTe3a Bojopocnei

3,8 5,3 mnpa. ner

¥ 1 2 3 4 5 & ¥ g ? 10 11

uMKN pasBuTMa CONHEYHOM CUCTEMbI, MUNNNAPAOB NeT

MNMocne B3pbiBa «CBEPXHOBOM>» MpoLo yxe 3,8 munaunapaa net, T.e. 310 6bi110 4,3 MApAa.
neT TOMy Hasaj. 3@ COTHW MUJIJIMOHOB JIET XeMOCUHTE3a BOAHbLIX MUKPOOPraHM3MoB B
aTtMocdepe nosaBuIoCb HEMHOIO KMCopoaa, aTtMocdhepHoe agaBneHue ynano go 1,2 atm,
Temnepatypa 4o 3469K (+730C). 3aBepwnnocb GopMUpPOBaHME NEPBUUYHOIO OKEaHa,
MOKpPbIBLUErO BCIO MOBEPXHOCTb MAAHETHI. [TOSBUANCE NEPBbIE MUKPOOPraHU3Mbl U

BOJIOPOC/IN Ha OCHOBE (POTOCMHTE3a, MOrMOLLAoWME YINEKNCLIN ra3 U BblAensawme
Kucnopoda.

12 13 14 14,02

Bona NMOKPbIBAET BCKO NMJIaHET

3aBeplweHne hopMupoBaHusa
NepBUYHOro OKeaHa

JeHb TpeTuin

MoseneHKME NEPBOR CYLLK NoseneHKWe Nepeoil HA3EMHON PACTHMTEABHOCTH

53 &,2 mapa. net

¥ 1 Z 3 4 5 & ¥ i ? 10 11

UMK pa3ButunA CoNnHeYHol cucTemsl, MUNInMapaoB NeTr
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Mocne B3pbiBa «CBEPXHOBOW>» MpoOLWIO yxe 5,3 munnunapaa net, T.e. 310 66110 2,8 Mapa.
neT ToMy Hasag. 3a 2,7 Munninapaa neT AeAaTe/IbHOCTU BOAHbIX MUKPOOPraHM3MoB U
BoAopocnen B atmocdepe nosiBUACS KUCNOPOA U 06pa3oBasncs MOLWHbIN YeXos 0Caf04YHbIX
nopoj, NOKpbIBWKWX rpaHUT. Boaa no-npexHeMy nokpbiBana BCHO NJaHETY, HO ee Kopa
Havana pa3ayBsaTbcs, AocTuras anametpa B 7000 KM 1 yBennymBas NoBEPXHOCTb
nnaaHeTbl. 3aTeM KOpa Havana TpeckaTbCs Ha OrpoMHble KyCkKn - Byaylune MaTepmKoBble
nanTbl. Boga yxoamna B passioMbl KOpbl, MOHWXas YpOBEeHb OKeaHa. lNossuiack nepsas
cywa - cniowHoe 601070 € NMNWAKHUKaMM U NanopTHUKaMM, @ B Pa3fiOMbl FPAHUTHOM KOPbI
BblAaBnMBano 6asanbT paHHWUX TPannos.

Hauano ¢opmMmpoBaHus
MaTEPUKOB

[eHb yeTBEpThbIn

6,3 MNpA. NeT - CMEHa NoNKCos 3eMnu,
NOABASHWE MArHWTHOMD ¥ PaAMaLMOHHEX NOACOE
6,2 6,4 mnpa. net MNoseneHwe Nepesix HACEKOMbIX

4] 1 2 3 4 5 & ¥ & 2 10 13 14 14,02

umkn passntnua CoNIHEYHOW CUCTEMbI, MUNNAPAOB NeT

Mocne B3pblBa «CBEPXHOBOW>» NpOLWIO yXxe 6,2 MApA. NeT, T.e. 310 6bi10 1,9 Mnpa. ner
TOMYy Ha3zaa. Hebo ctano ronybbiM, UNCTbIM, BUAHO 3Be3abl. Kopa npoaosmkana
pa3ayBaTbCs, 06pa3oBanmcb 06LWNPHbIE BTOPUYHbIE TPanmMbl. DTU HOBbIE MJINTbI YXKE He
MMenun MOLLHOIro CNos 0CagoYHbIX nopoa. 1,8 Mnpa. neT ToMy Hasaj AuaMeTp NIaHeTbl
aoctur 7400 KM - npousollen oTpbiB 060/104KM OT S4pa C ee NepeBOpOTOM U pa3roHOM B
NPOTUBOMNOJIOXKHYO BPaLLEHWUIO SApa CTOPOHY - CKOPOCTb BpalleHUs 060/104KM
yBenmM4unacb COTHM pas. 3emnsa nepewna ot ConHUa Ha yaaneHHy opbuty, y Hee
MOSABUJIOCb MAarHMTHOE MoJie N pagnauUnOHHbIE MosAca, KOTopble 3anTUAN NAAHETY OT
AeNCTBUSA KOCMUYECKMX Nydein. Havyana paseBnBaTbCs NPUMUTUBHAA HA3EMHAs XWU3Hb -
HaceKoOMble C BOAHOM CTaAMen pa3BUTUS BbIWAN Ha CyLly.

[eHb NaTbIN

MNoseMnuces nepece phlﬁhl; FEMHOBOOHBIE M NTHLB

6,4 7.4 mnpa. net

¥ 1 s 3 4 5 & ¥ i ? 10 1 12 13 14 14,02

UMK pa3BuntunA CoNHEeYHol CucTemsl, MUNInMapaoB NeT
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Mocne B3pblBa «CBEPXHOBOW» NpOLWWIO yXxe 6,4 MApAa. neT, T.e. 310 6610 1,7 Mnpa. ner
TOMY Hasag. MNossunucb nepeble pbibbl, 3eMHOBOAHbIE U NTULbI: MHOFOYMUCNEHHbIE
HaceKoMble CTann OCHOBHbIM NPOAYKTOM UX NMUTaHusa. Havancs gnuewmincsa noutum 1
MunnMapa net npouecc GopMMPOBaHUS M HaKonaeHns 6uocdepHbIX pecypcoB Lenewn
NUTaHNA Kak oba3aTeNbHOro aTana nepea cosgaHMeM KpynHbIX 3eMHOBOAHbIX U XXUBOTHbIX

[eHb wecton

2noxa njaHeTHbIX KaTaCTpOCD, reoslorM4yeckmx KatakimsamMoB, ofiefeHeHnn n pacuBeTa KPYMHbIX HA3€MHbIX XXUBOTHbIX

210 TeiC. AT TOMY Hazag
7,4 8,1 mnpa. nert COZfAHWE YENDBEKSE

0 1 2 3 4 5 & ¥ i ? 10 1

UMK pa3BUTUA ConHeu4HoM CUCTEMbI, MUNNTNapAOB NET

A.) PazBuTtme XMBOTHOIro Mmpa u brnocdepsl

Mocne B3pbiBa «CBEPXHOBOW>» MpOLWIO yxe 7,4 Mnpa. net, T.e. 310 66110 700 MAH. net
TOMYy Haszaj. Ha 3emne nosBMAMCHL NepBble AMHO3aBPbl, HA4aNo0Cb MHTEHCUBHOE pasBuTUE
1 3BOIOLMS HA3EMHOM XN3HU OT 6010THOM dnopbl 1 dayHbl K CyxonyTHOW. Havano
¢dopmumpoBaHus buoueHHo3a cyxmx noys. Koraa obonouka 3emnm gocturia pasmepos
okosio 12.000 kM, Havyanucb ee Npoboun ¢ obpazoBaHneM rMyH6OKOBOAHbBIX OKEAHUYECKNX
enobos - B cpeaHeM kaxable 200 Toicad neT. Nocne npobos pa3Mepbl NaaHeTbl
cokpallannce. Katactpodbl CONpOBOXAANMNCE UHTEHCUBHBLIMU TEKTOHUYECKNMN
npoueccamn - speMs obpa3oBaHUsa MOSIOAbIX FOP, MECTOPOXAEHUI KAMEHHOIO Y4,
Kaxxabln pa3 3eMHble KaTakM3Mbl YHUUTOXanM NodTtn BCo dnopy u dayHy 3emnu,
KOTOpasi NOTOM BO3poOXKAasiacb 3aHOBO - BpeMs NeAHUKOBbIX Nepnoaos, chopMMpoBaBLLMX
HblHEWHWI 061K NaHeTbl. 3aBepLUINIOCh ecTeCTBEHHOE POpMMPOBaHME MaHeT
ConHe4yHoM cucTeMsl.

B) CoTBOpeHuMe yenoseka

2 MmunnmoHa 171 Teicayy net ToMy Hasag Co3gaTtenem 6bian HadaTbl paboTbl NO CO34aHUIO
npsIMOXOAsILLLEro NpMMaTa C Te/IOM YenoBeka, KoTopble 6bin 3aBeplueHsl 210 ToicaY neT
TOMY Hasaj co3faHMEM YenoBeka pa3yMHOro Kak BbiCIero 3seHa bnocdepbl nnaHeTobl
3emnsa. Havyancs stan NOAKOHTPOSIbHOIO pa3BUTUS NoAeN, OCBOEHUS UMW HABbIKOB XWU3HU
1 60pbbbI 3@ BbXXUBaHWE, paccefnieHns Noaen No KOHTUHeHTaM, HdopMUPOBaHUSA pac U
HapoAoB - Ha4yano Hoocdepbl NaaHeThl.

B) Katactpoda B ConHeyHoOl cucteme - rmbenb niaHeTol Mkap, nameHeHme opbut
niaaHeT n 3eMnun, rmbenb MHOrMX Ntogen,nosereHne JIyHbl n BeHepbl

Okono 9470 neTt ToMy Hasag npousowna katactpoda CoNHEYHOM CUCTEMBbI: Nornbna
nnaHeta Mkap, 0610MKkuM Kopbl KOTOpon o6pa3soBanu Mosic acTeponaos, a NOMsIpHbIE NibAbl
nopoannn KoMeTbl. Aapo Mkapa cTano HOBOWM NAaHeTon - BeHepol, 3aHABLLYIO MPEXHIO0
opbuTy Mapca, KoTopbiii u3aMeHnn opbuty n yganuncsa ot ConHua. 3emMnsa ctana banxe K
ConHuy mn npuobpena cnyTHuKa - JIyHy, npexae npuHaanexaswyto Nkapy. lNog 3emnum
mn3meHuncsa ¢ 538 cytok go 365.

YenoseyecTtBy 6bln1a okazaHa nomouwb Co3aaTtenem U Havyanacb 3Moxa CaMOCTOATENIbHOIO
pa3BUTUS - ABUXKEHME K CO34AHUI0 arpapHO-TEXHUYECKOM LUMBUIM3ALMN - 3pa
CTaHoB/eHUs Hoocdepbl 3eMnu.

ConHevHas cucrtemMa Ao Katactpodbl Mkapa
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4 f 1A
MepKypun

ConiHe4YHasa cucrtema cerogHs

JeHb ceabMon

Cy,q n nossreHune BTOpOﬁ obutaeMon nnaHeTbl - Ha4yano anoxm KOHTPO/IMPYEMOIO pa3BUTUA N PEKOHCTPYKLUNN YENTOBEKOM
ConHEeYHOoM CUcTeMbl N NaHeT ans COXpaHEHNA XXU3HU B Hen.

Mocne 8,1 Mmapa. net

13 14 14,02

Co3paTenb NpuAET Ha NOMOLLb YENI0OBEYECTBY, YKpPEnuB 060/104KYy 3EMIM U HE AOMNYCTUB €€
ouepeaHoro npobosi, ocyauT pasBUTUE LMBUIN3ALNM HACUIMS, KOTOpas MOXET Norybutb Ha 3emne
BCe XMBoe. Tak byaeT 3aBepLUeH 3Tan CaMOCTOSTE/IbHOMO pa3BUTUS YesI0BEYECTBA.

Onsa otceneHus c 3emnu nocne Cyaa «HocuTesnewn 3na», UCNOBEAYOLWMX MOpab HAaCUINS U He
npuemnowmnx 3akoHbl [lobpa Cosgatens, borom 6yaet co3gaHa MCKYCCTBEHHAs NiaHeTa «3eMnsa-2»,
KoTopas 3ammeT mecto B 0,5 a.e. oT 3emnu, mexay Mapcom n KONMTepoM. DTO UCKYyCCTBEHHas
nnaHeTa C pactutenbHon 6uocdepoii - peknocTep, rae HeT dayHbl - HACEKOMbIX, pblb, NTUL,
XXMBOTHbIX, W60 Npu CO34aHMN IKOCUCTEM He 6bIN10 MUNIMapAoB feT Ha oTpa-60TKy paBHOBECHbIX
uener nutaHus. Peknoctep 6yaeT OKpyXXeH MoJsieM «03BEPEHUS» U C HEro 3anpeTaT NOJIeThbl - BEUHbIN
KapaHTUH OT BceneHHol 6e3 NpaBa Bo3BpaTa.

Ha «3emne-1» 6yaeT co3gaHa HOBas UMBMAM3aAUMA Kak eauMHOe rocyAapCcTBo C BbIGOPHbIM
HapoAoBflacTMEM, OCHOBaHHOe Ha npuHumnax Boicwero Mpasa Co3paTtens, Jobpa n Henpuatms
Hacunusa. Yenosedectso BongeT B CoapyXecTBo umsmnmsaumii bora-Co3sgartens u nonyyumT gocTyn K
3HaHWUIO- Ha4yano 3noxu UHTerpauum Hoocdep 3emnum n BceneHHo.

ByaeT npoaenaHa orpoMHas paboTa Mo co34aHMI0 HOBOrO 06LLEeCTBa, BOCCTAHOBMIEHUIO 6MOCthepbl U OUUCTKE MIaHEThI,
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CO34aHMI0 N OCBOEHMIO HOBbIX 3HAHWUIA, TEXHONOIMN, CTPOUTENLCTBY 3KOMNOMMYHOM NPOMbIWEHHOCTU. Ans 6e3onacHom
XUW3HW Ha NnaHeTe YenoBeYecTBO CO34aCT CUCTEMY KOHTPO/S U yrpaBnstowero BO3AENCTBMS Ha pa3BuTMe 06beKToB
CO/THEYHOW CUCTEMBI - ee NPOCTPAHCTBO ByaeT OUYULLEHO OT aCTEPOMUAOB M KPYMHbIX METEOPUTHbLIX Ten. ocne aToro noaam
6y4eT OTKPbLIT NYyTb K raflakTMYECKMM NoJsiIeTaM 3eMHbIX dKCNeAULMn - 3pa COBMECTHOM paboTbl C pa3BUTbIMU LMBUIM3ALMSMNA
- Opa Bbicokoro Heba.

Ka)xabln 3Tan pa3BuMTUS UMBUIM3aLMKN 3aBepluaeTtcs obssartenbHbiM Cyaom CosgaTtensi, u 3Tux Cyaos 6yaeT HECKObKO, Mo
Mepe pa3BuTus Hoocdepbl 3eMNM M NOBbILWEHNS TPEOOBAHUIN K HEMN...

ConHe4yHas cMcTeMa Mocsie PEKOHCTPYKLMK

[losic acTrepounpos
4_.' quﬂ,E?, |

KNociep

K 3eMnas 2. CarypH
\5 a.gi8" * 495436

apc
244.e

[eHb BOCbMOW

YracaHue BOAHO-KMCNIOPOAHOM XU3HU U Nepexoa NAen 3eMan Ha XU3Hb
B NPOCTPaHCTBO XenToro cnekTpa CBOeK naaHeThbl

Nanee Yepei Munnrapabl neT

i 1 2 3 4 5 & 7 i ? 10 11 12 13 14 14,02
LUWKNT pa3BUTUA CoNnHeYHol CucTemsl, MuUnnnapaoB neT

Mo Mepe yBennYeHUs TONLWNHbBI KUMSLWEN HEMETANIMYECKOMN
o6onoukn ConHua 6yayT 3aTpyAHATLCA NpoLecchl 3HeproobmeHa -
3aMeTHO CHM3UTCA addeKTnBHaa TemnepaTypa NOBEPXHOCTH,
M3MEHUTCS ero criekTp - aT1o 6yaet KpacHoe ConHue. K aTtomy
BpeMeHUn «3eMnisi-1» nocTapeeT: UCCAKHET 3anac MeTassios
TBEpPAOro a4pa, OCTAHETCS TONbKO XMAKas akTUBHas 30Ha,
NU3MEHATCSA NapamMeTpbl reHepaTopa MarHWTHOMO MO, U OHO

fl ochnabHet. CokpaTuTCs NMOCTyNJieHne CKBO3b 3E€MHYI0 KOpPY ra3os,
NoAAEPXMBABLUNX PaBHOBECHOE COCTOsIHME aTMocdepbl, CTaHeT
3aMeTHOW NoTeps B OKpyXatLee NPoCTPaHCTBO He TOMbKO
aTmocdepsbl, HO U BoAbl. HauHeTca HeobpaTuMoe cxaTue 060104KM
nnaHeTbl. CHUXEHMe NoCcTynneHns aHeprim ConHua B NPUBLIYHOM
CneKTpe U3NYyYeHUn caenaeT HEBO3MOXHOM BOAHO-KUCIOPOAHYIO
Xn3Hb B CoNTHEYHOW cucTeMme.

Ho ansa xxu3Hmn byaet ewe npurogHo NpoCcTpaHCTBO XKentoro
CNeKTpa, rae nepeHocy syyncrorn sHeprum ConHua He Mewaer
MepTBas Matepus. K MOMEHTY MPUHATUS pELUeHNs O NepecesieHnn
Ha «3emne-1» B npocTpaHcTBe Xentoro cnekTpa byaeTt 3akoH4YeHa
Hanagka uenen nutaHusa 6uocdepbl, chopMmMpoBaHbl HeobxoaMMble
pecypchbl U co3aaHa MoaMdMKaLUns YeNloBEeYeCKOoro Tena Ans XusHu
B 3TOM MpocCTpaHcTBe. PaboTa ANNTENBHOCTBIO B MWIJIMOHBI N1IET
6yaeT NnpoBOoAUTLCSA CaMUMK NOAbMU NoA pykoBoAacTBoM Co3gaTens.
YenoseuecTBo caMo CO34aACT cBoe byayllee, un 6yaeTt He
HaxnebHnkoM, a noMowHukoM Co3gaTens: Xu3Hb Pasyma B Tpyae, a
He B 6e3nenun. bByayT npoBoanTbCs 06a3aTenbHble MeEPONPUATUS MO
MOCTENEHHOMY N HEOBpaTMMOMY CBEPThbIBAHUIO paboThbl
NPOMbILINEHHOCTN, NepebpocKke aHepreTu4Yecknx MOLLHOCTEN,
Hay4Horo obecneyeHns 1 LUeHHOW MHDOPMaLUKM B MHOE NPOCTPaHCTBO. OTuM byaeT
obecrneyeHa NpeeMCcTBEHHOCTb PasyMa nnaHeTsbl.
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Mocne npuHsaTMS Co3aaTeneM peLleHns O NepecesieHnn 3To NPon3oMaeT Tak: CHavyana XeHLWWHbI NepecTaHyT poXaTb M Ha
NPOTSXXEHUN HECKOJIbKUX MOKOJIEHWUIA YE/T0BEYECTBO MOCTENEHHO BbIMPET ECTECTBEHHOM CMEpPThLI0. [yLln yMepLwnx nponayT
npoLecc MoAepHMU3aLMmK NporpaMMHbIX halinoB U Nosy4YaT HOBbIM «KOJ BCENEHUS». B Tela HOBOPOXAEHHbIX Ha CBOEW
niaHeTe, HO yxe B XXenToM NpoCTPaHCTBE, MAE XMU3Hb NPOAOIKUTCS elle MUIMapabl neT.

MeyanbHa yyacTb foaen «3eMnmn-2»: Ha nnaHeTe 4acto 6yayT BOWMHbI, 3TOT NPUBbIYHbLIA CEroAHS CNOCcob pelleHns cnopoB
3a TeppUTOpUN, MUHEPasbHble, SHEpPreTuyeckne n bMonormyeckne pecypcbl - MEHTaANMUTET NOTOMKOB HbIHELWHUX BNacTuTenemn
He n3MmeHnTcsa. OxectodeHne BoMH ByaeT HapacTaTb NO Mepe ucyepnaHmnsa pecypcos n o6ocTpeHunst 60pbbbl 3a BbXkKMBaHME
noA racHywmm ConHUEM: M3rHaHHbIE Ha PEKIOCTEP MOrYT pacCuMTbiBaTb TOSIbKO Ha COBGCTBEHHbIE CUAIbI, @ NMpaBa 1
BO3MOXHOCTU MOKUHYTb MAAHETY U NPOCTPAHCTBO OHU UMETb He ByayT. XKusHb Ha «3emne-2» nornbHeT B My4mnTebHOMN
aroHum - HemsbexxHasa niarta 3a Hacunme n Henpustne Cosgatensa XusHu.

JeHb neBATbIN
YracaHune CoJIHEYHOW CUCTEMbI, OTAENIEHNE HOOCHEpPLI OT MaTEPUM CUCTEMbI M nNepexos Noaei B Cepoe NpocTpaHCTBO

okono 14,0 mapa. net

4] 1 2 3 4 5 & ¥ g ? 10 1 12 13 14 14,02

uMKN pasBuTMa CONHEYHOM CUCTEMbI, MUNNNAPAOB NeT

Korga ConHue nokpoeTcs TBEpAON rpaHUTHOM KOPOW, CBET ero NoTyXHeT. B TeMHoTe,
OCBELLLAEMOV TOJIbKO CBETOM AasieKMX 3Be34, 0K0A0 Hero 6yayT obpawartbcs MepTBbie
nnaHeTbl. X)KM3Hb CTaHET HEBO3MOXHOM 1 B Xentom cnekTtpe. byaeTt nposoanTtbcst paboTa
no NocneayLemMy nepeceneHuto nogen B NpoctpaHcTeo Ceporo cnekTpa, Ho yxe no
MHbIM raslakTM4eckmMM KoopAmMHaTaMm U B APYryto 3Be34HY0 cucTemy: Hawe ConHue - Manas
3Be34a, U He sBnsieTcs 06bekToM MaTepuun npoctpaHcTBa Ceporo cnekTpa. Jliogn 6yayr
XWUTb Ha 3Be3aax - nnaHeTbl Ceporo cnekTpa B HaWeM NMpOCTPaHCTBE BOCMPUHUMAKOTCA Kak
3Be34bl, HO 6oniee aHeproeMkme n NNoTHble, YeM ConHue. U rae xmnTb 4YenoBeyecTBy
panbwe, pewnt Tonbko Cospatenb. [na yenoseyectsa «3eMnun-1» Xentoro crnekrpa T
cBepwnTcs nocneaHnin «Cya Ha BEYHOCTb»: U3 CONMHEUYHON CUCTEMbI Ntoan ByayT : F
nepeBoO3nTbCS A/ XKU3HU B NpOCTpaHCTBO Ceporo cnekTpa, rae Mmatepms U X1U3Hb BeYHb.

Map

- Mepeyphn

ConHue

[eHb aecatbii
3aBeplieHue o4yepenHoro uukna ssonoumm CoTHEYHOM CUCTEMBI

okono 14,02 mnpa. net

0 1 2 3 4 5 & ¥ & ? 10 1 12 13 14 14,02

UMK pa3BUTUA ConHeyHol CUCTEMbI, MUNNTNapAOB NET
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AQpo
Knwrepa

PazayBaHue TBepaon o60noukm ConHua HemsbexHo
npuBeaeT K ee OTAENEHUIO OT A4pa M Noc/eayLweMy
nepeBopOTYy NO MJIAHETHOW CXeMe: pe3Ko Bo3pacTeT
MarHUTHOE noJsie noraclwen 3se3abl U NpoMsonaeT
rpaBuTauMoHHas pasbanaHcMpoBka cucTeMbl. Bce nnaHeTHble
Tena, HaxoAMBLUMECS Ha renmoueHTpuYeckmnx opburtax,
yctpemsaTtcs Ha ConHue. MNMoka 6yayT nagate Mepkypui,
BeHepa, 3emns-1, 3emna-2, Mapc, ctonkHoBeHuns 6yayT
WMETb TaKOM Xe XapaKTep, Kak oT 06bl4HOro acrepomaa c
MepTBON Maccok. Ho nageHne lOnutepa 6yaet
NPUHUMNMANBHO MHBIM: NPobmB MOWHYO kopy CofHua 1
noTepsBs No gopore cBok 060/104Ky, TBepaoe aapo lOnuTtepa
BOPBETCS B pacKasieHHY BOAOPOAHYI0 aTMocdepy noa
kopo# ConHua, U30IMPOBaHHYI0 OT COBCTBEHHOrO aKTUBHOIO aApa 060/104KON KMNsLWero
cnos. MNMpu yaapHOM CXaTuK TpaHCypaHoBble MeTannbl sapa lOnutepa byayT
aKTUBUPOBAHbI SHEPIrMen KNHETUYECKOro UMMyJibCa- BOSHUKHET KOMMAAa3uBHbIN 3 deEKT,
NCNONb3YyEeMbIlA NMpU NMoapbiBe aAepHbIX 6oenpunacosB. HauHeTcs HeynpaBasieMasn siaepHas
peakuus AeneHns ¢ BbIbpoCoOM OrpoOMHOr0 Kofnyectsa cBO60AHbIX HEUTPOHOB, YTO
aKTUBMPYET OrPOMHbIEe MacChbl AeNTepus U TpUTUSA, - B3PbIB AeleHNs NOpOAUT B3PbiB
CMHTE3a - HAaYHeTCS HeynpasisieMas peakumns TepMosAepHOro cuHTesa noracwero ConHua.
Bce.

B ouepeaHoin, 1003-11 pa3 B30pBETCS «CBEPXHOBAA» - pOBHO Yepe3 14,02 mnpa. net nocne
npeabliaywen. CncremMa HayHeT CBOW HOBbIN LMK,

Tak 3akpoeTcsi nocsieqHAs CTpaHULA HbiHewHel CoNHeUHON cucTeMbl, ee 6Mo- n Hoocdepbl: ONbIT Tpyaa U
3HaHUA UMHTEJJIeKTa MWIJIMOHOB NOKOJIEHUI noaein 3emnm BonayT B 6ecueHHblit dpoHa Hoochepbl BceneHHon, a
AOCTOMHO >XUBYLUME MOpaJibio NpaBAbl AYLUN MOMNOJIHAT HaceneHme BeuHoi LiuBuamsaumm - NMporpamma
Co3parens «Yenosek 3emnu>» 6yaer saBeplieHa.

HekoTopble U3 XUBYLLUX ceAuac Ha 3eM/ie Yyepe3 MUWmapabl 1IeT CMOryT BUAETb 3TO CO6CTBEHHbIMMU IN1asamy,
HO A0 3TOro elle TakK AaJsieKko... U YTo6bl NOTOM yBuaeTb 6yayulee, ceiivac HY)XHO HayUUTbCA BUAETb NPOLUIoe U
HacToslLee...

Kak y>xe noHsin untatenb, Hawa CosiHeYHas CMCTeMa pa3BMBasiacb HE TOJIbKO MIaBHO,- MO JIOFMKE 3BOJIIOLUMN B €€ XKMU3HU
6b11IN HEN36EXHbBIMM N KaTacTpodbl. PACCMOTPMM NMOCAEAHIO U3 HUX, YNOMSIHYTYIO B 3TOW IflaBe M AoLlealyo A0 Hac B
namsaTn nogen nereHgon ob Nkape.

GN21a n n
224 B Hayano 06 aBTope/3aka3  raBbl KHUMN HakaHyHe Cyna dopyM
PO T 54
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rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aka3s

<< Hazsapg

naBa 17. ®yHAaMeHTabHble 3aKOHbl PU3NKU U TEOPUS aCUMMETPUN NPOCTPAHCTBA

Kopp. - YT06bl peanbHO NOHMMaTb CYyTb CaMOro 6bITUS OKpYyXXatoLwero Mmpa, CyTb 3HaHWI, AaBaeMblX 3TOM KHUION,
Heo6XxoAMMO NepeoCcMbICNNTb «He3blbneMble KaHOHbI» dyHAAMeHTanbHbIX 3HaHWUIM 3eMHO Pu3nkm, nbo NMEHHO B CaMoM
MnoAXxoAe U OCMbICIEHMN OCHOBHbIX DU3NUYECKUX BEMUUYMH Ha 3eMfie Bbl, 110AN, 3abnyxaaetecb. IMEHHO no 3Tol NpuYnHe
BaM A0 CMX MOp NMOHMMaHue BceneHHOM HeaoCTYMHO, UMEHHO NMO3TOMY Nt0AM BOCNPUHUMALIOT 3HaHUsS o bore kak ckasky. Ho
BaM [aH pasyM - AyMainTe u noHnMmamnTe. Jymarite.

ABT. - HauHeM c camMoro rnaBHOro B 3eMHOM HayKe, - C TakuUxX NMOHSTUIN Kak, SHEeprusi, MaTepusl, BPEMS U NPOCTPaAHCTBO, -
rnoka B YMpOLLEHHON NPUMUTUBHON dopMe, AOCTYMHOM AN NOHMMaHUSA BO3MOXHO 6onblero umcna nwogen. OTkpoem
dU3NYECKU 3HUMKIONEANYECKMIA CriOBapb, rae HanageMm:

«3Heprus - (0T rpedyeckoro energeia - AefCcTBUe, AEATE/IbHOCTb), 0611as KO/IMYECTBEHHAsS MepPa ABVXXEHNS U
B3auMOAENCTBUA BCEX BUAOB MATEPUMN. SHEPrus HE BO3ZHUKAET «MU3 HUYEr0» U HE UCYE3AET, OHAa MOXET TOJIbKO MEPEXOAUTD
M3 ofHow ¢popmbl B Apyryto. [ToHATHME SHEpruy CBS3bIBAET BOEAMHO BCE ABJIEHUS NPUPOAbI».

Kopp. - BoT 3gecb nepBas owmnbka. B geincTBuTenbHOCTH

3HEPIUA - KOIMYECTBEHHAS BE/IMYMHA B3AMMOAENCTBUA NMPOCTPAHCTBA W BPEMEHW, T.E. CKATOE
MPOCTPAHCTBO MO ®YHKLUWNWN BPEMEHN.

MATEPUA - TOJIbKO ®OPMA CYLLECTBOBAHWUA SHEPT N, A JIEMNTOHbI, KAK 3JIEMEHTAPHbIE YACTWLbI, ABJTIAIOTCA
b CrYCTKAMW SHEPTUN.

SHEPIrnd " MATEPUSA HE MOTI'YT BbiTb OTPULATEJIbHbIMWU - OHW BCEMJA MNONOXWUTENbHbI. AHTUMATEPUN HE
CYLLECTBYET.

ABT. - Torga nonyvaetcs, 4to ecnv MNpocTpaHCTBO Be3ae eAnHO Mo 3HaKy, TO Halnumne no3uTpoHa HeMs6exHO A0SIKHO
NPUBECTM K MNOSIBMIEHWNIO 30H @aHTUMNPOCTPaAHCTBA, HAaCbILLEHHOro aHTMBeLWecTBOM. MpeacTaBbTe, UTO 6yAET NPOUCXOAUTL B
rpaHMyYHbIX 30Hax? Monbixatowee He60? HO 3TOro HET, Kak HET U aHTUBELLLECTBA C €ro OCHOBOW - MO3UTPOHOM. ECTb TONbKO
NPOCTPaHCTBO, BPEMSl, SHEPIMA U MaTepust eIMHON CYyTU N OCHOBBI.

Kpome aToro, ¢opMyna IMHWTENHA B3aUMOCBSA3M MaccChl U 3Heprun E = mc2 gosxHa 6bITb HEKOPPEKTHa 13-3a CBOEM
HEeMnoNHOTbI, 60 OTCYTCTBYET NPUHLIMMNNANBHOE NMOHMMAaHME CaMOM CyTU MaTepUM, NO3TOMY He YUYMTbIBAETCS KayecTBO
MaTepum 1 Npucyllee 3TOMY KayeCTBY KOSIMUYECTBO MOSIHOM SHEPruM KOHKPETHOrO BeLleCcTBa, HE YUYUTbIBAETCS AaNibHENLINIA
pacnaa MaTepuu nocne pacnaja sapa, T.e. pacnaj 3/1eMeHTapHbIX YacTuu. Mo DNHWTENHY, NoNyYaeTcs, YTO NOoJIHble
3HEpPrMm OAMHAKOBOIO KOSIMYeCTBa pasfiMyHbIX BELWeCTB paBHbl, - HAaNnpuMep, NojiHas 3HepPrust TOHHbI ypaHa A0/KHa 6biTb
paBHa MOJIHOM 3HEepPruu TOHHbI BogopoAa. J1loboMy, NyCTb AaXKe CaMOMy HEUCKYLUEHHOMY B (dM3MKe, YeNOBEKY CTaHOBMUTCS
SICHO, YTO 34eCb Yy DMHLWTEHA NONHbIN abcypa.

Kopp. - BepHo. NonHas aHepreTnka BeLWECTBa A0/IKHA YYNTbIBaTb NOJSIHOE BbIAESIEHUE DHEPIMM MPU pacnaje BellecTsa B
NCXOAHOE COCTOsIHME, T.e. MPOCTPaHCTBO. [1py 3TOM pacnase NpONCXOAUT He TONbKO pacnaj aTOMHOM CTPYKTYpbl BeLWeCcTBa,
HO M MOJHbIN pacnaj BCeX 3/1IEMEHTAPHbIX YacTuL, COCTaBASOWMX MAaTEPUIO sApa aToMa, BKJIloYasi MPOTOH, 3/1IEKTPOH U
6onee Menkue 4yacTuubl, - OHM NpeBpaLLalTCS NPOCTO B MCXOAHOE NPOCTPaHCTBO (PeTponpoCcTpaHCTBO). DTOT npouecc
Ha3blBaeTCs peakumen NosHON aHHUIMASUMK BELeCcTBa N ONMCbIBaeTcs ypaBHeHmneM EcuTa:

E ppunru = Myc2 + Ty x f, /i x Fy + fe X E, / T

MpuBeaeH KOHKPETHbLIN NpUMep MOSHOM SHEpPruu BELWEeCcTBa Npy aHHUMMASUMK NPUPOAHOro ypaHa, rae E, - aHeprua pacnaga
a/pa ypaHa, paclwndpoBKY Xe 0CTasIbHbIX CUMBOJIOB, MPWU HbIHELWHEM COCTOSIHUM MCTOPUYECKM CNOXMBLLUENCS NPaKTUKKU
B3aMMOOTHOLIEHWI NtoAeN Ha 3emiie, NPUBOANTL NpeXAEBPEMEHHO.

[na npakTMyeckon peannsaunm 3Toro npouecca Heo6xoaMMO COBCEM HEMHOIO - MOHSATbL €ro CyTb M CPOPMUPOBATL
TpeboBaHus ans obecrnevyeHns rpaHUYHbIX YCI0BMIA NpoLiecca B CU/I0BON YCTaHOBKE, onpeaensiowmne KayecTBO 3HEPTrum, T.e.
Ty ee opMy, KOTOPYH HEOBX0AMMO MONYUYNUTb, - TEMNOBYI 3HEPTUO MHDPAKPACHOTO N3NTyUYEHUS, SNEKTPUYECTBO UK, K
NnpUMepy, SHEPruio rpaBMTaLMOHHOIo Nonas. XoTs 3aMeTUM, KCTaTu, YTO B CUJI0BOM YCTAaHOBKe, reHepupytoLen
rpaBMTaLMOHHOE MoJie, 3TOT npouecc naet 6e3 3aMeTHOro BblaeNeHns TENJ0BOM 3HEPrnm - TemnepaTtypa TOJIbKO OKOJ10
1600C, a ypaH nNpocTo ncuyesaeT, NpeBpallasch Kak 6bl «B HAUTO», B NMPOCTPAHCTBO. BbiaensieMoin sHeprum rpaBUTaLnoHHOro
noss AOCTaTo4yHO AN pa3roHa Kopabns B TeyeHne ANTENbHOro BPEMEHU NMPU NOCTOSAHHOM YCKOPEeHMM A0 CKOPOCTH, B
HECKOJIbKO pa3 MpeBbllatoLlen CKOpPoCTb CBeTa.

ABT. - A npocTpaHcTBo? ONATb BEPHEMCHA K 3HUMKNOMNEANN:

«[1pOoCTpaHCTBO M BpeMS - KaTeropmuu, 0603HaqyarLme 0CHOBHbIE ()OpPpMbl CyLLECTBOBaHUS MaTepun... B3aMMOCBSI3b CBOVCTB
CUMMETPUM NMPOCTPAHCTBA M BPEMEHMU...» [IPOCTPAHCTBO CUMMETPUYHO...

Kopp. - BoT 3gecb BTOpas owunbka.

BCEJIEHHASI MHOTOMEPHA M ACUMMETPUYHA - NMPEACTABNISET COBOMN EOVHOE HEPA3PbLIBHOE LIENOE,

COCTOSALWEE N3 MHOXECTBA MPOCTPAHCTB, PA3/TMYHBLIX MO CXATUIO N SHEPTUWN, A CNEAOBATEJIbHO, PA3HbIX MO
MATEPUN.
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BCE IMTPOCTPAHCTBA OB bEAMWHEHbI EAVNHON N HEN3MEHHOW ANA BCEX MPOCTPAHCTB BE/IMYMHOWN - BPEMEHEM,
MMEIOLLNM BO BCEX NMPOCTPAHCTBAX OAMHAKOBYIO CKOPOCTb 1 HATIPABJIEHHOCTDb.

MATEPUW BCEX MPOCTPAHCTB CYLLECTBYIOT OAHOBPEMEHHO B KAXOW TOYKE JIIOE0r0O NPOCTPAHCTBA, MPUYEM
KOOPANHATBI ABYX TOYEK KOHKPETHOIO MPOCTPAHCTBA CYLLUECTBYIOT B JIIOBOM MPOCTPAHCTBE, HO PACCTOAHNA
MEXAY HUMW B KAXKAOM MPOCTPAHCTBE PA3J/IMYHbI.

ABT. - OTO YTO-TO Hanoaobue pycckon MaTpeLuKn?

Kopp. - He coBceM. B MaTpellke Kaxaas MeHbllas Kykja BXOAUT B APYryto, CYLLECTBYS NpW 3TOM OTAENbHO, a 34€eCb
OQHOBPEMEHHO KaXA0e NPOCTPaAHCTBO 3aHMMAET BECb 06bEM, CYLLUECTBYS C/IUTHO.

HACTb MATEPUW KAXAOIO NMPOCTPAHCTBA MOXET OAHOBPEMEHHO NPUHAANEXATb COCEAHEMY, OBECMNE4YNBASA
HEPA3PbIBHOCTb MATEPWAJIbHOW CTPYKTYPbl BCEJTEHHOW B3ANMMHbBIM MPOHNKHOBEHWMEM MPOCTPAHCTB APYI B
AOPYT'A KAK HA YPOBHE ATOMOB 3JIEMEHTOB, TAK N HA YPOBHE HYACTUL,, X COCTABNIAIOLLNX.

3TO HA3bIBAETCA NMPOCTPAHCTBEHHHbLIM CABUITOM.

ABT. - Moa MaTepuein, KotTopas OAHOBPEMEHHO NPUHAANEXUT U APYrOMy NPOCTPAHCTBY, creayeT NnoHMMaTb, HanpuMmep,
Tepouabl?

Kopp. - BepHo. Tonbko NoHsATME 34eCh Wnpe, BKAOYaeT B cebs BONHOBbIE MO M B3aUMOAENCTBME 3TUX CTPYKTYP.
3/IEMEHTAPHbIE YACTULbl BCEX MPOCTPAHCTB NOAYNHAIOTCA EAMHBIM 3AKOHAM BOJIHOBOW TEOPUM.
ABT. - Halwmn 3aKoHbl BOJTHOBOW TEOPUM KOPPEKTHbI?

Konuyectso
N ||YenosHo npustoe Koadd Koadd Opb6uTtanbHas E%J;Tfl:ii?so MEPEXOAHBIX
Ne Ha3BaHue ) ' P 3/IEMEHTOB 13 MpumeyaHne
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NpOCTPaHCTBa
lMpocTpaHcTBO
Bora
7. lMpocTpaHCcTBO 9 9 mve 18 3 v _sc
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lMpocTpaHcTBO OTcyTcTBylOT
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1. |[pPOCTPEHCTEO ey Her Her Het Her Vicxoanas
eTpo CTPyKTYypa
|Bcero 635 83

MpuMeyaHume: - ** - 3aKpbITO aBTOPOM

Kopp. - [la, M1 MOXHO MNOJSIb30BaTbCS.

ABT. - A CKOJIbKO >Xe BCero CyLecTByeT NpoCTPaHCTB?

Kopp. - CywecTBYIOT CEMb NMPOCTPAaHCTBEHHbIX YpOBHEN BceneHHOW.

1. PeTponpocCTpaHCTBO SBASETCS UCXOAHbIM 6a30BbIM NPOCTPAHCTBOM, M3 KOTOPOro o6paszoBaHa MaTepus BCEX OCTalbHbIX
NPOCTPAHCTB. DTO NMPOCTO NEPBUYHOE NPOCTPAHCTBO, B KOTOPOM HET HMKAKON MaTtepuun. PeTpo - oCHOBa OCHOB BCeX
NMpoCTpaHcTB BceneHHoN.

Yenosek cy6beKTMBHO BOCNPUHMMAET MOHATME «MPOCTPAHCTBO» KakK HEKMn 06beM, NyCcTOTy, B KOTOPOM UMEETCs Kakas-To
MaTepus, HanpuMep, BaKkyyM, 3B8e34bl U nnaHeTbl. Ho 66110 6bl HENpaBUbHBIM BOCMPUHMMaTbL PeTponpoCTpaHCTBO Kak HEKUIA
06BbeM, B KOTOPOM MPOCTO HUYEro HEeT, Aaxe BakyyMa. «PeTpo» He nycToTa, a cniowHas HemaTepuanbHas CTpyKTypa. 3Ty
CTPYKTYpPY Aa)ke Henb3s Ha3BaTb cybcTtaHumnen, nbo noHATHe «CcybCcTaHumsa» npegnosaraeT npexae BCcero Matepuio,
BELLECTBO, @ 3[4eCb He BelecTBo. Ecnn Bbl MOHMMaeTe MaTepMIO KakK BELLEeCTBO, HauMHas C YPOBHS 3/IEMEHTApPHbIX YacTuu,
coCTaBnsAwLWMX 3aTeM bonee Taxesnble aTOMbl M BOJIHOBOE MoJie, ABASOWEecs pe3ynbTaToM B3auMOAENCTBUS d1eMeHTapHbIX
yacTuu, TO 34eCb He MaTepus. 34ecb apyroe.

Bbl MOHMMaeTe, YTO CybMONEKYISIPHOM Cyb6CTaHUMEN MO OTHOLIEHMIO K MOSIEKY/IE SIBASETCS aTOM: MOEKYJ/Ibl COCTOST U3
aTtomoB. CybaToOMHOMN cybCTaHUMeEN ABNAOTCS 3/1eMeHTapHble YacTulbl - 31eKTPOH, NPOTOH, HENTPOH U T.A4., U3 KOTOPbIX U
COCTOSIT aTOMbl. A 13 Yero COCTOST NIENTOHbI Ballero NpoCTPpaHCTBa, HanpMMep, caMasi Manas U3 HUX - 3/1IeKTPOH? Bebl
npeanonaraeTe, YTO 3/1EKTPOH SKOObl COCTOUT U3 MMNOTETUYECKMX YacCTuUL, - KBApKOB, Ha3blBasi UX «KUPMUYNKaAMK
MUPO34aHUS»: HO 3TO HEBEPHOE NMPeANosIoXKEHNE. DNEKTPOH NpeacTaBnseT coboii NPoOCTO CryCTOK SHEPIUM - NEPBUYHbIN
CryCTOK BelecTBa. ITOT CryCTOK MOSy4YaeTCsi Mpu CKaTuM Cy63/1eMEHTApPHON CTPYKTYPbl - HEMaTepuasibHOM NEPBUYHON CyTH
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PeTponpocTtpaHcTBa.

MOXHO cKasaTb, YTO PeTponpoCTpaHCTBO 3arnojIHEHO Cyb3n1eMeHTapHOM CTPYKTYpPOW, KOTopasi camMa He SIBISeTCs MaTepuen,
HO U3 3TOM HeMaTepuanbHOM CTPYKTYpPbl CO3A4aHbl MaTePUM BCEX APYTrnX NPOCTpaHCTB. OTNMYaoTCAa MaTeEpUN 3TUX
NMPOCTPAHCTB TOMIbKO MO CTEMEHU CXKAaTUA eANHON MCXOAHOW Cy63/1eMEHTApPHOM CTPYKTYPbI.

2. MpocTpaHcTBO MepTBO MaTepun, B HEM HET XM3HU, HA3KAsA SHEpreTuka MaTepuu, Kotopas npeacraBneHa 73
afieMeHTaMu MNepuoanyeckoi cuctemol, npuyem 31 anemMeHT (OT BOAOPOAA A0 rannns) ABAAOTCA NepexoaHbIMU.

ABT. - B nocnegHue roabl Hally yyYeHble HauYMHAT 0CO3HaBaTb CyLlecTBOBaHWe MepTBOM MaTepumn, UnmM «TEMHON MaTepumn»,
KaK OHW cenyac ee HasblBalT. DTa MaTeEpPUS MEHEE SHEproeMKa, YeM MaTepusl Hallero NpoCTPaHCTBa, NO3TOMY He SABNSETCS
U3ny4arollen, a TobKO NOrnowaeT U3nyyeHmus Halero NpocTpaHCcTBa, T.€ Npy HabnAeHUAX U NOoNbITKe ee 06HapyXeHUs
MO>XHO 3adMKCMPOBaTb TOJIbKO KakK CKOMMEHUS Macc abCcontoTHO YepHOro BelecTBa - TEMHOM MaTepuu. BoT uto nuwet 06
3TOM Ha CTpaHuuax XypHana «HJ10» WN. Yepkacos.

«He 0aHO aecsTnaeTHe acTpo@dU3nNKM BCEro MMpa 6b0TCS Haa BOMPOCOM: YTO YAEPXKMUBAET Ha MECTE CKOIMJIEHUS ranakTuk?
CornacHo pacyeTaM, Macca rajaakTuK COCTaB/sET /INib Majylo 4acTb OT HEO6X0AMMOM, YTOObl OHM He pa3neTenncs. Kak
rpeAanosaaratT yYeHble, CPEAMN 3BE3/] B KOCMOCE CYLUECTBYET HEBUANMAS MATEPUS, MAcCa KOTOPOI U YAEPKNBAET CKOMIEHUS
ranakTuk oT ux pacriaga.

/1o HeaaBHero BpeMeHu B HayKe BbICKa3blBa/IMChb TO/IbKO TEOPETUHECKNE apryMeHTbI B M0/1b3y CyLIEeCTBOBaHNS TEMHOM
matepun. CorziacHo pacyetraM, Macca 3Be34HbIX CKOMAeHni npnbansntesibHo B 10 pa3 60/bLue MacChbl MX CBETSLYNXCS
cocTaBasoWUNX («CBETALMECS COCTaB/SOLME» - MaTepUs Hawero n BbiClunX NpOCTPaHCTB - ABT.) [/1aBHbIV 40BOA B M10/1b3y
Hannymsi TeMHOV Matepuu 6bis1 os1y4YeH rnocae CpaBHEHUS MacChl rajaakTukK ¢ Maccos, He0b6xoAnMow A/151 CyLLeCTBOBaHMS
3aMKHyTO# BceneHHOM, npeackasaHHom obLyei Teopmesi 0THOCUTEBHOCTY DiiHLWTeHa. OKa3asioch, 4To Habawaaemoe
BeLeCcTBO COCTaBJ/ISIET TO/IbLKO 2 MPOLeHTa OT HEOH6XOAUMOrO.

BeposTHO, TeMHasi MaTepusi ECTb B OFPOMHOM KOJIMYECTBE B MEX3BE3AHOM MPOCTPaHCTBE. HEKOTOPbIE yYEHbIE CYNTAIOT, YTO
OHAa COCTOMUT M3 IK30TUYECKUX YacTuL, 06pa30oBaBLUNXCSA eLle BO BPEMS BoJibLLIoro B3pbiBa.

B 1999 rogy mnccnegoBatenbckas rpynna m3 YHmBepcuteTa wrata Anabama (CLLUA), Bo3rnasasemasi Pudapgom Jibio,
0b6Hapyxwnsa ¢ nnomoulybro criyTHuka HACA cunbHedwee yibTpapunosieToBoe N3/TyYEHNE B MEXIa/laKTUYECKOM MpOCTPaHCTBE.
370 CBETMI0CL OrPOMHOE 06/1aKO TEMHOM MaTepuUn Maccoi, rMpeBbILLAIOLLEN CYMMapHY Maccy HECKOJIbKUX raaakTuk!

1o coBpeMeHHbIM BO33peHUSM, 06L4as Macca TEMHOM MaTepuu cocTaBaseT 6osee 90 rpoLeHTOB Macchl BceneHHo. B anpene
2000 roga mexayHapoaHasi rpyrnna y4YyeHbix u3 KaHagsl, ®paHymu n CLLUA cMornia coctaBuTb KapTy MPeAnosIoXNTEIbHOMO
HaxoXXAeHUs1 TEMHOIro BELECTBA. YUeHbIe MpoaHaan3vupoBasin AByXrpaayCHbINA CEKTOP HEGECHOU cghepbl, B KOTOPOM
HaxoauTcsi okos10 200 ThICSY yAaeHHbIX ranaktuk. Cenyac nepes HayKos CTOUT 3a4a4a COCTaB/IEHUS MOJIHOM KapTbi
pacriosioxXeHnsi TEMHOIro BeLLeCcTBa BO Bcevi HabrogaeMor BcesneHHOM.

B Hayasne 2001 roga acTpoHoMbl KeMb6puaKCcKoro yHuBepcutetTa (AHINs) BbIABUHYIN TUIIOTE3Y, COr/1acHO KOTOPO# BO
BcenieHHOV CyLeCTBYOT TEMHbIE ABOUHUKN BUANMBIX rajaakTuK, rnpeBocxoasiwme rno YncieHHOCTU o4ty B CTO pas
«cBeTsalmecss» ranaktnku. CorziacHo 3ToMy npeacTaB/ieHnto, BceneHHas aBSETCS «4apCcTBOM», B Macce KOToporo 70 1am, To
3/4€eCbh BrbIXMBarKT OrOHbKU 3BE€34 1 3BE34HbIX CKOMIEHN.

Bo Bpems HabnwaeHus 3a ranaktnkon UGC 10214 keMbpua)KCKne acTpoHOMbI OOHaPyXuam ruraHTCKui «XBoCT»
ra3zoobpa3Horo BelecTBa, TSHyLEerocsi U3 O4HOro pyKaBa raiakTuky B HarnpasB/ieHUun HEBUAUMOIro CKOIM/IEHUSI TEMHOM
matepun. CorziacHo pacyetTaM, ee Macca HUKaK He MOXET 6biTb MeHbLLe Macchl ranaktmkum UGC 10214. Kak n3BecTHo, B
rnepBbix CTpokax bubsnu roBopuTcs 0 «TbMe Hag 6e34Hov», yapusLuel noBCA4y A0 COTBOPEHUS MUpa. HeKoTpbie acTpOHOMbI
CKJIOHSIIOTCS] K BECbMa CMEJION A0raake HacyeT OCBEAOM/IEHHOCTU aBTOpoB bubaum o TeEMHOU MaTepuu...»

3. Bawe npoCcTpaHCTBO AaHO YesI0OBEKY AJ1S XKM3HWU, N3BECTHO BaM B peasibHbIX OLYLLUEHMAX N HAabto4eHNSaX MaTepuanbHbIX
06BEKTOB BU3yasibHO M C NOMOLLbIO NPUBOpPHOro obecneyeHms. YpoBHM 3HEPTrUM NPOCTPaHCTBA U MaTepuasbHOro Mmpa
onpeaensoTca SHEPreTUKON 31eKTPOHA U CKOPOCTbID pacrnpoCTpaHEHUS 3NEKTPOMArHUTHbIX MoJiei, paBHOW OAHOM CKOPOCTU
CBeTa - TpeTbe NPOCTPaHCTBO MO YPOBHIO aHepreTukn. MaTtepms npeacrasneHa 159 anemeHtamm MNMepuognyeckon CUCTeMBI,
npunyem 31 anemeHT (OT BOAOPOAA A0 raanms) aBASIOTCS NepexoAHbiMM B MPOCTpaHCTBO MepTBoOi MaTepumn, a 18 anemeHTOB:
17 TepongoB - nepexoAHbie B NPOCTPaHCTBO XXentoro cnektpa. ®ocdop ABASETCA YCNOBHO nepexoaHbiM (MPOBOAHMKOM) ANS
3HEeprum AByX NPOCTPAHCTB OAHOBPEMEHHO - «POCHOPHbIA MOCTUK». B 3TOM NPOCTpaHCTBE CyLecTBYOT 84 uMBMAn3auum, B
UNCNO KOTOPbIX BXOAUT M 3eMHasa Limeunumsaums. MNpocTpaHCcTBO nMeHyeTcs MNMpocTpaHcTBOM EpeTukos.

4. NMpocTtpaHcTBO XXenrtoro cnekrpa - MatepmanbHoOe NPOCTPaHCTBO BceneHHOW, HEBMANMMOE BaM BU3yasibHO U
CyllecTBYOLWMMN NpubopamMn. YpoBHU 3HEPTMN NPOCTPAHCTBA U €ro MaTepuasibHOro M1Mpa OnpeaensioTCsa SHepreTukomn
BUTOHA M CKOPOCTbI pacnpoCTpaHeHMs BUTOHHbIX MoJiel paBHbIX 4 CKOPOCTSAM cBeTa. [poCTpaHCTBO CxaTo B 5 pas -
yeTBepTOoe NPOCTPaHCTBO BceneHHOW, ypoBeHb 3HEPreTUKM B 6 pas Bbllle OTHOCUTENLHO BalLero NpocTtpaHcTea. MaTtepus
npeactasneHa 151 anemMeHToM lNMepuoanyeckor cuctemol, npuyeM 18 aneMeHTOB NepexodHble NpocTpaHcTeBa EpeTnkos, a 16
- NpocTpaHcTBa Mpaka. B npocTtpaHcTBe XenTtoro cnekrtpa CywecTBYyoT 28 unsmuiansauni.

5. MpocTtpaHcTBO Mpaka - MaTepmanbHoe NPOCTpaHCTBO BceneHHol, nMetowee 137 3neMeHTOB NepMoandecKon CUCTEMBI,
npu4yem no 16 sanemMeHTOB NepexofHble B cocefHue NpocTpaHcTBa. MNMOCKONbKY 3HEpreTnka 34eCb HMXE YPOBHSA CXKaTus,
MPOCTPAHCTBO XapaKTEPHO MOJIHbIM OTCYTCTBMEM MOJSIEN U3YUYEHUS, 3@ YTO U NOSyYUsI0 CBOe Ha3BaHMe. Kak MecTo XU3Hu
LUMBUAN3ALMNIM HE NMPUIFOAHO, HO UCMOJb3YETCH ANS XUBbIX CY6beKTOB pasyMa B KayeCTBe MecCTa 3aK/IloveHUs Kak Mmepa
HaKasaHwug, No3TOMY BTOPOE Ha3BaHWe NpOCTpaHCTBa - AA.

6. MpocTpaHcTBO Ceporo cnekTpa - MaTepuasnbHOe NpoCTPaHCTBO BceneHHol, Hanbonee 6oratoe cBOEW 31€MEHTHOM
6a3zon - 180 anemeHTOB lMepnoamyeckon cuctembl, NpuyeM 16 31eMeHTOB NepexofHble B HUXHEee NPOCTPAHCTBO U TONbKO 3
3/1eMeHTa - B BepxHee. [laHHOe NpOoCTPaHCTBO UMEET BbICOKNE YPOBHU IHEPTUN N COKATUS, CKOPOCTb BOSTHOBbIX Nonen - 6
ckopocTel cBeTa. B npoctpaHcTtBe Ceporo cnekTpa CyLecTByeT BCero oaHa Beicwas LmBunmsaumns bora - 3To NpocTpaHCTBO
BeyHOM XU3HMU.

7. MpocTpaHcTBO CMHEro cnekTpa - MaTtepuasbHoe NPOCTPaHCTBO BceneHHoN, HEBMAMMOE BaM BU3yasibHO U
CYLLECTBYOLWMMN NpUGopaMun. YpPoBHMU SHEPTUM NPOCTPAHCTBA M €ro MaTepuasibHOro Mupa onpeaenstoTcs SHepPreTUKo
MMUKPOBUTOHA (CanuoHa) M CKOPOCTbIO pacnpoCTpaHEHUsI MUKPOBUTOHHbIX MOMel paBHbIX 8 CKOPOCTAM cBeTa. MaTepus
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npeacrtasneHa 18 anemeHTamun, npudem 3 nepexofHble n3 Ceporo npocTtpaHcTea. [NpocTpaHCTBO CxaTo B 9 pas, T.e.
NHenHas yHKUuMs paBHa 9, - BbiCcLlee NPOCTPAHCTBO MO YPOBHIO 3HepreTukn. B npoctpaHcTBe CMHEro crnekTpa HEeT XXU3HMU,
HO MaTepusi 3TOro NPOCTPAHCTBA UCMOJb3YETCH ANS CO34aHUs nHTennekTta Bbicwen Unsunusaummn. UmeHyeTcs ewe Kak
npocTpaHcTeo bora.

ABT. - BceneHHas, NpoCcTpaHCTBa 3aMKHYTbI?
Kopp. - BCEJIEHHASI U MPOCTPAHCTBA HE3AMKHYTbI, IMHENHbI, KOHEYHbI N UCKPUBASATLCS HE MOTYT.

ABT. - [OHATHO. PerncTpmpyemblie OTKJIOHEHUS, HAaNpUMep OTK/IOHEHME CBETOBOTO Jlyya, ABAAIOTCA OTK/IOHEHMAMU NoNen nosa
OeNCTBUEM BO3MYLLAIOLLINX CUJT, @ HE UCKPUBJIEHUSIMU MPOCTPAHCTBA. A MpU OTKJIOHEHUSAX OT BPEMEHHOW KOHCTAHTbI Kak
YCNOBUS CYLLECTBOBAHMSA MPOCTPAHCTBA, CBA3A@HHbIX CO CHUXEHWEM YPOBHSI SHEPreTUKM A0 HYS, UM NPU BOSHUKHOBEHUN
HOBOI0 3HEPreTMYEeCcKoro ypoBHS NPOCTPAHCTBA, BO3MOXHO, MOFYT UcUe3aTb U NOSBIATLCA?

Kopp. - JITIOBOE MPOCTPAHCTBO CINMOCOBHO MEHATb CBOW PA3SMEPBLI. BPEMA U MPOCTPAHCTBO MOIYT UCHE3ATb
(CAMOYHUYTOXATBCHA) U NMOABNATBCA BHOBbD.

ABT. - Xopowo. A 4TO Xe Takoe BpeMs?

Kopp. - BPEMS - BEKTOPHASI ®YHKLMS B3AMMOAENCTBUS SHEPTUWN U MPOCTPAHCTBA, UMEET O4HOCTOPOHHIOO

HAMNPAB/IEHHOCTb 1 HEM3MEHHYIO CKOPOCTb, ABNAETCA ONPEAENAOWMNM ©®AKTOPOM CYLLECTBOBAHUA
BCENEHHOWN.

MHoromepHasi BceneHHas
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CEATHR
ABT. - BO BCcex NpocTpaHCTBax BpeMs OANHAKOBO U Te4yeT B OAHY CTOPOHY?
Kopp. - [la, Tak oHO BeaeT cebsa B MaTepuasibHbIX MPOCTPaHCTBaX.

ABT. - [lonyyaeTcs, 4TO NyTelwecTBUE BO BPEMEHU HEBO3MOXHO, Kak HEBO3MOXHA M MallWHA BPEMEHWU... A KaK NOHATb ero
dunsnyecknii cmbicn?

Kopp. - ®U3NYECKNNA CMbIC/1 CKOPOCTW BPEMEHW ALJEKBATEH CPEAHEW BE/IMYUHE TEPMOAMHAMUYECKOW
SHTPOMMN BCEJIEHHOMW.

ABT. - Ho B 3TOM C/lyyae Mexay BpeMeHeM, SHEPr1ei U NPOCTPaHCTBOM A0/DKHA CYLLECTBOBATb OnpeaesieHHas 3aBUCMMOCTb,
npaBoMepHas Ans toboro NpoCcTpaHCcTBa, HanpuMep:

Vi = Eni X Ly X Kj = const, rae: Vi - cKopocTb BpeMeHu; Epni - SHepreTnyeckunii noTeHuman KOHKpETHOro NpocTpaHcTea; Ly; -
NNHenHaa dyHKUMSA KOHKPETHOro NpocTpaHcTBa, obpaTHas Ko3ddUUNeHTY oxaTus, 1 K - KoadhdULMEHT NPOCTPAHCTBEHHOIO
casura. Tak? Ybg aTo popmyna?

Kopp. - MpMepHO Tak, HO ... DTUM BOMPOCOM 3aHMMaCs Haw yyeHbin Cupeyc ewe MHOro sieT TOMy Hasag.
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ABT. - Ha nepBblii B3rAs4 SHTPONUSA, UM Heo6paTUMOE paccenmBaHMe SHEPrUU B MPOCTPAHCTBE, A0/XKHA NPUBOANUTb K
NMOCTOSIHHOMY pacLUMPEHMIO NMPOCTPAHCTBa BMJIOTb A0 COCTOSAHUA «TEMN0BOM cMepTu» BceneHHol. HO 3TOro He MponcxoauT.
Mockonbky BceneHHas HeoAHOpPoAHA MO MHTEHCMBHOCTU KOHLUEHTpaLMM BELLECTBA U CKOPOCTW ero pacrnasa, npy AOCTUXKEHUU
KOHKPETHOM CKOHLIEHTPUPOBAHHOM Maccol BelecTBa NpeaesibHbIX 3Ha4YeHUIA NapaMeTpoB Npu pacnage, No cocTaBy U
3HepreTMke, NPoOMCXOAUT ero CaMoobHOBMEHWE: CO3AaHMNe YC/TIOBUIM Hauyana peakLUuu CUHTE3a BeLecTBa - B3pbiB
«CBEpPXHOBOW». MMOBbILEHNE S3HEPreTUYECKOoro NoTeHUMana Bbi3biIBaeT MECTHOE CXKAaTWe MpPOCTpaHCTBa. TakuMm 06pasoMm,
BceneHHas Ao/KHA COXPaHSATb CBOM KOHEUHble pa3Mepbl U cpefiHee 3HaueHne CBOEro 3HepreTMYeckoro noteHumnana.

Kopp. - BCEJIEHHAS ABNAETCS YCTONYNBOWN MHOITOYPOBHEBOW CAMOPETY/IUPYIOLLEENCSA SHEPTETUYECKON
CTPYKTYPOW, CNMTOCOBHOMN K CAMOCOBEPLUEHCTBOBAHMIO 3A CHET OEPA30BAHMS HOBbIX MPOCTPAHCTB U
CAMOOBHOBJIEHMIO 3A CHET BOCCTAHOBJIEHNA SHEPTETUYECKOIO NMOTEHUWMANA NMPOCTPAHCTB, MNPV EAMHOM TOJE
BPEMEHMW N EOMHOM MOKA3ATEJIE SHTPOMNWM B YCTONYMBOM PABHOBECHOM COCTOSAHWM CKOJ1b YIOAHO
ONMTEJIbHOE BPEMA.

ABT. - PeTponpoCTpaHCTBO ABNAETCS HAUMEHEE SHEPrOEMKUM, HO OHO aKKYMYJIMPYEeT CBOMM pacluMpeHMEM BClo Heo6paTMMo
pacCcenBaloLLYOCs SHEPTUIO A4S NMOC/EAYIOWEro MMMNYybCa peakLumn CUHTE3a BELLECTBA M Havasa HOBOMO LMKJIA paccemBaHus
3Heprum pacnaga (nepexos «KOJMYECTBO - KAaYeCTBO» UK «Mpefen pacluMpeHust - Nepexos - npeaen oxaTms
npocTpaHcTBa»). Buammo, PETponpocTpaHCTBO MMEET CKJIOHHOCTb K CBOEMY POCTY MO MEpPe CTapeHUs 3Be34 U pe3KoMy
YMEHbLUEHWUIO MPY B3PblBE «CBEPXHOBOW», T.€. NPU 06HOBIEHMM NPOCTPaHCTB BceneHHoil. ..

Kopp. - Tbl He NoHaAN. «PeTpo» aKKyMyJ/IMpyeT He SHEepPruto, a CaMo MCXOAHOE MPOCTPaHCTBO, Ha KOTOPOEe pacrnaaaeTcs
3Heprusa U Matepus, Nosy4varoTcs U3 NPOCTPAHCTBA NPU ero CKaTumM no hakTopy BpeMeHN.

ABT. - [JeiNCTBUTENbHO... He Tak-TO MPOCTO 3TO MOHATbL Cpa3sy, MeLaeT UHEePLUS! MbILJIEHUS, MELLAOT MPUBbIYHbIE
cTepeoTunsbl MGU3NUECKUX MOHATUIA... Ho «PeTpo» AeACTBUTENbHO OYEHb MHTEPECHO: eC/IN TaM HET MaTepuUM, Kak Tam
N3MepATb paccTostHME? Mexay YeM u YyeM? A ecriu pacCTosiHUSA He CYLLECTBYET, U, MOXO0XE, TaM U BPEMS He COBCEM Tak cebs
BEAET, KaK y Hac... TaM 1 BpeMeHM HeT. Ecnun noaBnsieTcs BpeMs, TO CKUMMAETCss «PeTpo» 1 NosiBNSeTcs Matepus.

MpOCTpaHCTBO He MOXET 6bITb 0AHOPOAHbLIM - MAaTeEPUS paccpeaoToyeHa Bo BceneHHo HeOHOPOAHO, CneaoBaTeNbHO, U
PeTponpoCcTpaHCTBO HE COBCEM YX «YUCTbIN UCT». Kak-To, BUAMMO, MOXHO OMpeaensaTb ero KoopAMHaTbl, COOTBETCTBYOLINE
TOYKaM MaTepuasnbHbIX NPOCTPAHCTB. Bbl )Xe camu ckasanu, 4YTo NpOCTPaHCTBA B3aMMOCBSA3aHbl. 9TO YTO, MOXHO
OCYLLECTBUTb MFHOBEHHbIN «HY/b-Nepexoa» Yepe3 PeTponpocTpaHCTBO B Apyrue ranaktukun?

Kopp. - Ha aToT Bonpoc Mbl oTBe4YaTb He 6yaem.

ABT. - XOpoLIO, NpPOAOJIXY MbIC/b: ...PasHble aHepreTMyeckme ypoBHM U CBOWCTBA 3/IEMEHTapHbIX YacTul, CO34atoLwmx
NPOCTPaAHCTBEHHbIE CTPYKTYpbl, 06ycnaBninBatoT CBOMCTBO NPOCTPAHCTB, MPU KOTOPOM 3HeproobMeH Mexay npocTpaHCTBaMum
OCYLLeCTBSAETCA ecTecTBeHHbIM 06pa3oM oT 6onee sHEeproeMKoro K MeHee sHeproemMkomy, T.e. bonee sHeproemkoe
NPOCTPAHCTBO CAEPXMBAET U CTabunNusnpyeT CKOPOCTb pacliMpeHns MeHee aHeproemkoro. Mpun 6onee sHepreTnyecku
MOLLHOWM peaKkuun CMHTe3a, MpPoOnUCXoasien Npu B3pbiBe «CBEPXHOBOM», BO3HUKAET 06paTHbIN 3HepreTnyeckmun obmex -
NOAMUTKA 3HEPreTUKON HUXECTOSLWEro NPpoCTPaHCTBa SHEPreTUKUN BbILECTOSLEro C MPOMNOPLUNOHANbHBIM aCUMMETPUYHbIM
CoKaTMeM CoCeAHMX NMPOCTPAHCTB.

Mpouecc BOCCTaHOBNEHMS MPOCTPAHCTB MO JIMHENHON N SHEPreTUUYECKOM COCTaBASIOWMM AO/KEH MPOUCXOANTL HE Cpasy Nno
BCel BceneHHoM, a TONbKO TaM, rae co3penu COOTBETCTBYHOLWMeE ycnoBus. Ecnu abcTtparMpoBaHHO paccMaTpuBaTb BceneHHyto
KaK eAMHYI0 COBOKYMHOCTb MPOCTPAHCTB, 06beaMHEHHbIX DYHKLUWEN BPEMEHM N SHTPOMUM, CO B3aUMHbIM SHEProo6MeHOM, TO
OHa AeNCTBUTENIbHO A0/MKHA 6bITb NOAOGHA XXMBOW MaTpeLLKE U XUBOMY ALy 6e3 060/104KM, B KOTOPOM BCE COU
OAHOBPEMEHHO CYLLECTBYIOT APYr B Apyre 6e3 B1U3yasbHOM rpaHuLbl, OHa KakK XMBas TKaHb, Y KOTOPOW NpU TEHAEHUMUMU
NMOCTOSIHHOIO PacLMPEHNS MPOUCXOAST MHOFOUYMUCNEHHbIE OAHOMOMEHTHbIE TOYEYHbIE CXKATUS MPOCTPAHCTBEHHOM CTPYKTYpbI,
KOMMEHCUPYIOLLNE MOCTOSHHOE U AJSIUTENIbHOE paclUMpEHME BCEW CTPYKTYpbl. [103TOMy 06L1asi COBOKYMHOCTb 3TUX MPOLIECCOB
«paclnpeHmns - oxaTus» («pacnaj - CMHTe3») AaeT B pe3ysibTaTe cTabuibHOe COCTOSIHME KOHEYHbIX pa3MepoB BceneHHoN.
DHTpONUS U BpeMsl NOAAEPXKMBAOT CBOM MOCTOSIHHbIE CPeAHUE BENNYMHbBI ANTUTENIbHOE BPEMS - BEYHO.

Kopp. - Pacckaxy 0 HEKOTOPbIX 0COBEHHOCTSIX MPOCTPAHCTB.
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MEPEXOA MATEPUAJIbHBIX OBBbEKTOB BALLEIO NMPOCTPAHCTBA B MHOE MNMPOCTPAHCTBO BO3MOXXEH MPU AOCTUXKEHNN
OBBbEKTOM COOTBETCTBYIOLWLEIO YPOBHA SHEPTETUKWM MO ANHAMUKE ABUXEHWUA, NN NSMEHEHMEM BOJIHOBOTIO
MOJiA CPEAbI BOKPYI HEMOABMXXHOIO OBBEKTA, PABHO KAK M OBPATHOE BO3BPALLEHUE B NCXOOHOE
MPOCTPAHCTBO.

ABT. - lNonblITaeMcsa NpoaHann3npoBaTb CKa3aHHOeE.

Cnepyet, 4TO NPOCTPAHCTBO BceneHHoOM, akTnyeckn 3akpbiToe AN MeX3Be34HbIX NepeneToB HEYMOIMMbIMU BbIBOAAMU U3
dopMyn DNHWTENHA, 3abNyXAEHUSIMN COBPEMEHHOM PyHAAMEHTaNbHOW PU3NKK, OKa3biBAeTCs OTKPbITbIM ANl YenoBeka
MOLLHOWM SHEPreTMKon aHHUrmnauum no dopmyne Ecuta v HaanMumMeM NIMHENHO CXKaTblX MPOCTPAHCTB.

Ho 370 He Bce. COBEpLUEHHO MHAs KapTUHA, YeM B KOCMOCE, NMPOUCXOAMUT, EC/IM MaTepMasibHbIi 06BbEKT Halero NpocTpaHCcTBa
C/Ily4aiHO OKaX)XeTCs B SHEPreTUYeckn akTUBHOM 30HE, HanpMMep, NpocTpaHcTBa XenToro cnekTpa. OTo 06bIYHbIN MO
3HepreTuke o6bEeKT - HanpuMep, NETSLWNIA CaMONET UM YENOBEK, HE UMEOLWMIN SHEPIrEeTUKM CBETOBOM CKOPOCTU. 30Ha
npoctpaHcTBa Xentoro cnektpa (MXC) - cTpykTypa nau nyd BUTOHOB AOCTAaTOUYHOM MJOTHOCTM, HAaX0AALWAsACS B 3€MHbIX
KoopAnHaTax. [lenio B TOM, YTO SAPO 3eM/IN, SBJISISICb UCTOYHUKOM XXECTKOIO U3/TyYeHUs BUTOHOB, SHEPreTUUYECKN CBA3aHO C
MXC, NocKonbKy SIBASIETCS OAHUM U3 UCTOYHMKOB BUTOHHOIO U3JTyYEHUS, KOTOPOE FreHeEPUPYETCS NpU pacnage Teponaos.
TaknMMm e NCTOYHUKAMKN SABNAIOTCS TakKxXe COJ'IHLI,e N aKTUBHbIE AApa NJIaHET CUCTEMbI, N OT HUX UAYT ApKMUE BUTOHHbIE NYy4Hn,
ABNAKOWMECS CTPYKTYPON 1 MaTepuanbHbiM 06bekToM MXKC. XoTa aHepreTMka 1 NAOTHOCTb Slyda HEMOCTOSIHHbI, M60 OHU
06yCNoB/EHbI LMKIMYHOCTLIO NMPOLIECCOB SAEPHOM0 pacnaja 3/1IeMeHTOB siapa 3eM/in, ero pe3oHaHCOM C BUTOHHbIM
nsnyyeHnem ConHLUa M COCTOSSHUEM «BaTHOrO» MOACTU/IAOLLErO C/I0Sl 3EMHOM KOpPbl, BUAMMO, CYLLECTBYET ONMpeaeeHHbIN
6anaHc cocTaBNAOLWNX NOMAEN MO 3NEKTPOHY U BUTOHY, 6anaHCc nonen nNpocTpaHCTBEHHOro caBura. lNpu M3aMeHeHusax
«BaTHOrO» C/0S1, KOTOPbIN NPeobpasyeT XEeCTKUA CNeKTP U3NYUYEHUS B MAMKUNA, CYLLECTBEHHO MEHSIETCS €ro 3HepreTnyeckas
WHTEHCMBHOCTb: MPU CHUXEHUWN TOJILLUMHBLI U MNOTHOCTU «BaTHOMO» C/10si SHEpreTMyeckasl MHTEHCMBHOCTb MOTOKA BUTOHOB
pesKko Bo3pacTaeT. Buammo, npovcxoanTt addeKT caBura rpaHuLbl COCTaBASIOWMX MOMEN B CTOPOHY BUTOHA, T.€. KakKas-To
JIoKasibHasl 30Ha Hallero NpoCTpaHCTBa C MaTepuasibHbIMK 06bEKTAMWU MOXET CTaTb 30HOW, rae AeNCTBYHOT 3akoHbl MXC.

Ecnu camonet nnu yenoBek NonagatoT B 3TO BpeMSA B AaHHY 061acTb, TO NEPBLIM AE/IOM AO/KHA UCUYE3HYTb BU3yasbHas
opueHTaums - ncyesaeTt BMAMMOCTb FOPU30HTa M Heba, BCe BOKPYr CTaHOBUTCSA Nofo6HbIM 6enoMy TyMaHy, OTKa3biBatoT
MarHUTHbIN U pagnokomnac (rMpokoMnac A0J/HKEH COXpaHATb paboTocnocobHOCTb). YenoBek nan camoneT ucyesatoT U3
Halwero NpoCcTpaHCTBa, CTAaHOBACh YacTbio MXKC, n, OTHOCUTENBHO Halero NpoCTPaHCTBa HaYMHAOT MMETb BCe CBOMCTBA
MaTepuanbHoro obbekTa Hawero npocTpaHcTea B MXC, T.e. nx oTHOCKMTENIbHAsi CKOPOCTb CTAaHOBUTCS MCEBAOCBETOBON, U ANS
3TMX 06bEKTOB HacTynaeT apeKT CoKpaLleHNs OTHOCUTENIbHOrO BpeMeHU - 60pToBbIE Yackl camoneTa u buonornyeckmne
yacbl YyenoBeka HauYMHaT MATU TaK Xe, Kak Ha Kopabne, neTaweM co CKOpoCTbio cBeTa. [/1s caMoneTa eCTb WaHC, YTO OH
CyMeeT Mo MHepUNn ABMXKEHNS BbICTPO NpoiTh 30HY MXKC, Toraa oH, MCYE3HYB C 3KPaHOB pafapoB, NOSIBUTCS BHOBb, a
6opTOoBbIE Yackl 6yayT OTCTaBaTb Ha T€ MUHYTbI, MOKa ero He 6bl/10 B HalWeM NPOCTPaHCTBE. A eCnNn MHepUMS ABUXKEHUS
HeAoCTaTovHa, Kak HanpuMep, y CTapblX NOPLUHEBbIX CAMOJIETOB, OH MOXeT BoobLie He MOSBUTLCH, UKW B NOJSiIeTe MOXET
oKasaTbCsa cnycTs rogbl B 6yaywem, yBuAeTb €ro, a 3aTeM BEepHYTbCS Hasad. Takume cnydanm onucaHbl B mevaTtu, a Kon4ecTso
MCYE3HYBLUNX CaMOJIETOB, OT KOTOPbIX HE OCTasloCb HUTAE AaXe crefa, NCYUCNAETCS COTHSAMM M TbicayaMu. na newero
YyenoBeKa LWaHCOB ropasfAo MeHblle - OH UK NornbHeT B 3ToM MXKC, nnun, BO3MOXHO, MOXET MOSBUTLCSA «U3 HUOTKyAa»
CNyCTS MHOIO BPEMEHW.

PokoBbIM Ans caMoneTa ABASETCS TO, YTO NIMHENHbIN hakTop oxaTusa npoctpaHcTea B KC paBeH 5, T.e. MeTp Hawero
lMpocTpaHcTBa NpeBpaTMTCA TaM ToNbKo B 20 CaHTMMETPOB, @ BMeCTe C 3TUM NSATUKPATHO CHM3UTCS CKOPOCTb MalUWHbI
OTHOCUTENbHO BO3A4YLLHOW Cpeabl; @ 3TO 03Ha4aeT, YTO MO HEYMOJIMMbIM 3aKOHAM aspoAMHaMUKK pe3Ko ynaaeT noagbemMHas
cuna Kpbljla, U €CnNu y caMosieTa B 3TOT MOMEHT CKOPOCTb OKaXeTCsi MeHbLUe, YeM NATMKPaTHas BenanymnHa npegena
«CKOPOCTM CBaNMBaHMS Ha KPbl10», TO CaMOIET NMOTEPSET YCTOMUYMBOCTb MO TaHIaXy M KpeHy, N pyxHeT BHU3. BcnoMHuTe
Cco06LWWEHNS O CTpaHHbIX U HEOOBACHMMbIX KaTacTpodax B BO34yXe Haj Cylliei, Kkoraa abCcostoTHO McnpaBHble CaMOJIETbI C
paboTalowmMMn ABuraTensiMm BHe3anHoO KaMHEM YCTPEMSISIIOTCS K 3eMsie, NPaKTUYeCKM NoTepsiB rOPM30HTaIbHYH CKOPOCTb,
COXpaHsis Npy 3TOM HOpMasibHble MapaMeTpbl MO TaHraxy M Kpeny. [ofoxeHne MalnHbl NOAAEPXMBAET aBTOMMIIOT, U OHAa B
3a4aHHOM MONOXEHUM NPOAOABLHON ocn dro3ensika BCTpedaeTcs ¢ 3eMsien ¢ 60bLIOoM BEPTUKANbHOM CKOPOCTbIO. Y
3KCNEepTOB 3TO BCerga Bbi3biBAaeT HeJOyMeHMe: BneyaTt/ieHne Takoe, YTo CaMosieT BHe3anHo OCTaHOBMWIICS, MOA4 HUM Mcyes
BO34YX, M €ro ¢ 60/bLWON BbICOThI NAalMa BAABUIO, B6MNO B rPYHT. B TakoM cnTyaumm y TMXOXOAHbIX NMOPLUHEBbLIX MallWH
LIAHCOB CMacTMUCb NPAKTUYECKN HET: HYXEH He MeHee YeM NATMKPATHbIN 3anac KPemcepckom CKOPOCTU Hag MUHUMaNbHOM
CKOPOCTbIO @a3p0AMHAMNYECKOW YCTOMYMBOCTN CaMoneTa.

C opyron CTOpOHbI, HA NpeoAosieHMe 3TOro ydacTka NpocTpaHCcTBa noTpebyeTcsa NATMKpaTHOe yBeIn4yeHne pacxona
roprtoyero: a ec/in oHo 6b110 M Tak Ha nNpeaene? 3T0 U ANS MOPCKUX CyAOB BaXKHO, 0COH6EHHO B LUTOPM, U, KPOME TOro,
HesICHO, Kak BeayT cebs Boga M ee CNOCOBHOCTb HECTU CYAHO B 3TUX YC/N0BMAX. Heyxenn ceBuaeTenscTBa O CTpaHHOM
noseAeHNM BOAbI, KOrga oHa Kak 6bl BCckunaeTt B «6enoe MosioKo» 1M TepsieT HecyLyt CroCcobHOCTb, CBA3aHbl MMEHHO C 3TUM?
A ecnu yenosek BOLWeN B TaKyl 30HY, Kak ocTpoB bapcakenbmec? BmecTto gecsatm - ABaauaTv KMAOMETPOB NO MyCTblHE eMy
HY>XHO npoinTn yxe 50 - 100 KnIoMeTpoB, YTO HEBO3MOXHO; - MATU TaKoe pacCTOsiHME Mo Xape un 6e3 Boabl MOXHO K O4HOMY
pesynbTaTy - CMepTHU..

MpuM. BapcakenbMec (ApeBHEE Ha3BaHWE, 06BbACHSIOLWEE CTPaHHbIE 0CO6EHHOCTU U AyPHYIO CNlaBy 3TOFO MecTa: B NMepeBoAe «MoWAELb - He
BEPHELLIbCS») - OCTPOB B ApasibCkOM Mope. OTMeYeHbl MHOFOUYMCIEHHBIE CllyYan UCYE3HOBEHMS JIIOAEN U LenblX aKcneanumii. Te, KOMy yAanocb
BEPHYTbCS, OTMEYAIOT NMOTEPIO OPUEHTALMM B «B6ENOM TyMaHe» U HEO6bSICHUMbIE «MPOBasibl» BO BPEMEHU - Ha MecsiLbl. B coBeTckoe BpeMsl paioH
OrpaHMYeHHOro A0CTYyMNa, CEpbe3HbIX UCCNeA0BaHN (eHOMeHa He MPOBOANIIOCH.

[ns CTpyKTyp NpocTpaHcTBa XXenToro crnekTpa yCc/loBMe OTHOCUTENbHOM CKOPOCTU HECYLLECTBEHHO: OHM U TaK UMELDT Mo
OTHOLLEHMIO K HaLleMy MPOCTPAHCTBY BCE CBOMCTBA BUTOHA M €ro noJsisi, MNo3ToMy MOryT HaXoAUTbCS B HalleM MpPOCTPaHCTBe
Mo TeM Xe KoopAMHaTaM, YTO U CTPYKTYPbl HALEro NpOCTPaHCTBa MpU HYJIEBOW OTHOCUTENBbHO APYr ApYra CKOPOCTU.

B MHOroumMcneHHblX akTax MCYE3HOBEHUS MaTepuasnbHbiX 06bLEKTOB M NtoAein B paioHax 3eMnn, NoAobHbIX nevanbHo
3HaMeHUTOMY «BepMyACKOMY TpeyroabHUKY» Wn Ka3axckoMy bapcakenbmec, HUYero yaoMBUTENbHOIO HET: TeEopus
aCMMMeTPpUM NPOCTPaHCTBa SIOFMYHO 06bACHAET 3TN hakTbl. BeposTHO, cnocobHOCTb Tak Ha3biBaeMbix HJ1O ncuesatb um
NosIBNSATbCA BHOBb TOXe CBsA3aHa ¢ 6anaHcoM noner npocTpaHCTBEHHOrO cABUra.

Onsa obecnedeHns 6e3onacHOCTM NtoAeN, NOMETOB CaMOSIETOB N ABUXXEHMUS MOPCKUX CyA40B B NOTEHUMANIbHO OMAaCHbIX
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paioHax Heo6xoaMMO AeTaNbHOE U3YUEHUE CTPYKTYP BUTOHHOMO NMons 3eMiu, a Takxke paspaboTka AeTeKTOpoB
06HapYyXeHUSI BUTOHHbIX CTPYKTYp, NPUBOPHOro obecneyeHns ans HabnoaeHUs U KOHTPOSA OnacHbIX 30H, MPOrHO3MpPOBaHUS
NX COCTOSIHUSA U 3anpeLleHnss HaxoXAeHUs NoA4el, BO34YLWHOro U MOPCKOro coobLeHns B onacHbiX paioHax. W, HaBepHoe,
caMoe rnaBHOoe - Cepbe3HbIli MEPECMOTP HaykoWn pyHAaMeHTasbHbIX OCHOB (PM3MKK, OCO3HaHWE MHOrOMEPHOCTM BceneHHon u
€e aCMMMEeTpUM.

CyuwlecTBytolimMe CerogHs MeToaMKM NpeackasaHns BO3MOXHbIX KaTacTpod TEXHOMEHHOrO M TEKTOHMUYECKOro XapakTepa
OCHOBaHbl Ha HAKOMJIEHHOW CTAaTUCTUKE U BbISBIEHNN 3aKOHOMEPHOCTEN NpU ee aHanunse. MeToanKM YUNTbIBAIOT
BbISIBIEHHYI0 LIMKIMYHOCTb KaTacTponUecknx rnposBieHunii, CBS3aHHY C KOOpAMHaTaMM acCTpPOHOMUYECKOrO MOJIOXKEHMS
3eMM Mo OTHOLWEHUIO K BceneHHon. OgHaKo OHW He MOryT 06bACHUTb XapakTepa U 3aKOHOMEPHOCTEN He-MOHATHOro
noBeAeHNsl YUesI0BEKA M OTKA30B C/IOXHbIX TEXHUYECKUX YCTPOMCTB. M ecnn B acTposiornmn BAUSIHWME PacrosfioXeHUs 3Be34 Ha
yesioBeKa KakK-To yXe He Bbi3blBa€T COMHEHUIA, TO B BO3AENCTBUM Ha MEPTBOE XKEJIe30 MHOMo 3arafok.

OpHako, ecnu paccMaTpmBaTb NOBeAEHME NIOAEN N TEXHUYECKNX CPEACTB KaK COCTaBAAKWNX eaMHOr0 MHOrTOMEPHOro
NpPOCTPaHCTBA, MHOrOe MOXHO MOHSATb. A CBSI3b MeXAY dHEpreTUYecknMmn nonamum BceneHHon, Tennodusnyeckmmm
npoueccamMu B rasoBon cpeae n npu ropeHnmn, c6osamm B pabote 31eKTPOHHbIX YCTPOMUCTB 1 NMOBEAEHMM YeNnoBeKa MnosiyvaeT
Hay4HO 060CHOBaHHOe (PM3nYeckoe 0b6bACHEHME: MaTEPUM NPOCTPAHCTB B3aMMOCBS3aHbl.

Kopp. - BO3MOXHO, Tbl 06BbSACHSELb NMPaBUIbHO, HO 10 MOMIHOIO NMOHMMAHUS elle AA/IEKO: Mbl AAEM TOJIbKO YMPOLLEHHYO
CXEMY Hauas Mo3HaHWs. 3HaHUSA LieHHee Te, KOTOPbIE MOCTUraellb caM. A Tbl Xouelllb AaTb JIOAAM rOTOBble OTBEThI. [yCcTb
[OJYMAIOTCA CaMMu...

ABT. - A KaK 6bITb C TMNOTE30M «YEepPHbIX Ablp>»?
Kopp. - TMOOTE3A «4YEPHbIX AbIP>» OLUUBOYHA - B NMPUPOAE X MPOCTO HET.
ABT. - HO Haww acTpoHOMbl 06Hapyxunun Bo BceneHHon o6bekTbl, noraowatowme ceet. YTo xe 310 Takoe?

Kopp. - DTo He «Ablpbl», @ CYLLECTBEHHbIE N0 Macce 06beKTbl MaTepun MepTBOro NPOCTPaHCTBA - MepTBble 3Be3abl. 10
OTHOLLEHUIO K BalleMy NPOCTPAHCTBY OHU MEHEE SHEProeMKW U MOrJoWatoT ero U3ly4yeHns Kak abcosloTHO YepHble Tena. Ho
OHM He 06/1a4aloT TEMU «CBOMCTBAMU», KOTOPbIE Bbl UM MPUMNUCLIBAETE.

ABT. - ECin cyaWTb MO JIOTMKE TEOPUM aCUMMETPUM NPOCTPAHCTBA, TO AO/HKHO 6bITb TaK... TO MepTBas MaTepus. Takum
o6pa3omM, ecnun cnefoBaTh Ballel TEOPUM, NOSyYaeTCs, YTO MaTepUM MPOCTPAHCTB B3aMMOCBsi3aHbl U AOMOMHSOT APYr Apyra.
CosiHUE 1 3eMna CYLLEeCTBYIOT B TPEX NPOCTPaHCTBax - B MepTBOM, HalweM 1 XXenToM. B npocTpaHcTBe MepTBOW MaTepun OHU
MMEIOT CYLLEeCTBEHHO 60/blLMe Macchl U pa3Mepbl. Pa3Mepbl 3eMnu, HanpuMep, ecnun NpMMeHnTb Bawmn koaddurumeHTs,
COCTaBJIAIIOT HECKOJIbKO AECATKOB TbICSIY KMJIOMETPOB M COMOCTaBMMbl C pasMepaMu ee MarHuTocdepbl, a Hawu
nUNoTUpyeMble opbuTasnbHble NoneTbl hakTUYECKU MPOUCXOAST BHYTPW MMAHETbl: 3TO Orpa)XaaeT KOCMOHABTOB OT
rybuTenbHOro 4encTBmUs MOHU3MpYoLWwero nanydeHms ConHua v BceneHHol. B npocTpaHcTBe XXenToro cnekTpa oHa
MasneHbKasi, ee agmaMeTp Bcero okoso 2500 kM., T.e. COMOCTaBMM C pasMepamu TBEPAOro siApa MniaHeTobl... M BCce 3TO BMecTe
COCTaBJIIET €ANHOE M HEPA3PbIBHOE LIENOe - MOJIMMPOCTPAHCTBEHHYIO CTPYKTYPY, B MOHMMaHWM 3aKOHOB KOTOPOM M nexat
OTBETbI Ha BCE BOMPOCHI, KacatLwmnecs rpaButTaunmn, Bzanmoaeinctemsa Ten CosIHEUYHOM CUCTEMbI, BUOSTIOrMYECKUX CTPYKTYP U
SHEpreTMKKn Ux xunsHeobecrneyeHus.

BceneHHas xe - 4eNCcTBUTENbHO eAMHoe Lenoe, U Npm 3ToM OHa aCMMMeTpUYHa: OHa OCHOBAHAa Ha CMNJIOWHOM none
PeTponpoctpaHcTBa, HO H6obLlas YacTb ee BelecTBa COCpeoToOUYeHa B NpocTpaHcTBe MepTBOW MaTtepmm, a KONIMYeCcTBO
BelecTBa BbiClMX NpOCTpPaHCTB YObIBAEeT NpakTMUYECKN MO reoMeTpuyeckon nporpeccmmn. Ho ata Manas 4yactb MaTepum
BceneHHoMn 3HauMTenbHO 60nee sHeproemMka, yem nbas Huxenexawas. MpoucxoanT NNaBHbIA Nepexoa MaTepum B MeHee
SHEProeMKyo, KOTOpbIl B Halleh TEpMOANHAMUKE Mbl Ha3blBaeM Heo6paTMMbIM paccenBaHMeM aHepruun. B AencTBUTeNbHOCTHU
MaTepusa Bo3BpallaeTcs o6paTHO B Bbicline NpocTpaHCTBa Npu B3pbIBHOW peakunm CMHTEe3a 3Be3] - Mbl UX Ha3blBaeM
«CBEPXHOBbIMU> ...

Ecnu cyamTb no nornmke Teopmn acCMMMETPUM NpOCTPaHCTBaA, TO A0J/IXKHO 6bITb TakK... A X044y MOHATb, KTO Bbl TaKne, eciiun
Pa3yMHO MOXETE OTBETUTb Ha BCE 3TU cnoXxHenwme Hay4Hbl€ BOMPOCHI.

Kopp. - BAWE MPOCTPAHCTBO MEHEE SHEPITOEMKO MO OTHOLWIEHNIO K OBUTAEMbIM MPOCTPAHCTBAM XENTOIO U
CEPOI'O CIMNEKTPOB, HO OHO OAHOBPEMEHHO ABIAETCA MECTOM ANCJ/TOKALIMN OBBbEKTOB 1 CYBBEKTOB 3TUX
MPOCTPAHCTB - MATEPUAJBbHBIE CTPYKTYPbI N PASYMHbIE CYLWECTBA BbICLUVX MPOCTPAHCTB, HEBUAWMBLIE BAM, HO
OLWYLWAEMBbIE BAMU, CYLLECTBYIOT BMECTE C BAMW/ BO BPEMEHU U MO KOOPANHATAM, CINOCOBHbI BUAETb U
KOHTPOJIMPOBATbL BAC.

ABT. - PasyMHble CcyLlecTBa BbICLIMX UMBUIM3AUNIA HAXOASATCS W XMUBYT Cpeliv Hac, BUAAT Hac, HEBMAUMbIE HaM, MoyYatoT
BCIO MH(OPMaLMIO HALLEero MMpa, KOHTPOJIMPYIOT €ro 1 MOryT B J06YI0 CEKYHAY OKasblBaTb BO3AENCTBUE?

Kopp. - He coBceM npaBuiibHO. Mbl CBOMMMU rNla3aMu HanpsiMyo Bac M Ball MUP BUAETb HE MOXEM, HO MOXEM MOAK/OYATLCS
K KaHanaM M3fyyeHus YesnoBeka M noslyyaTb BCHO MHMOPMALMIO: CMbilaTb BallX MbIC/IM, BUAETb BalLUMK rnasamu,
YyBCTBOBATb BKYC MULLM, 3aMaxu, T.e. MOSHOCTbIO OLYLATb TO, YTO OLLYLIAET YesnioBeK. PasyMeeTcs, YTo TaK MOXHO U
0Ka3blBaTb Kakoe-TO BO3/JENCTBME Ha YEN0BEKA, HO Mbl HE BNpaBe NMPMHUMAaTh 3@ HEro peLleHns: YeNoBeK 3TO AeNaeT caM.

ABT. - TaKk BOT KaKylo posib UrpaeT B Marnm 3epkano... Bbl NpocTo XoTuTe yBMAETL 06/1MK YenoBeka, rnasamMmm KOTOporo
CMOTPUTE, BM3YyaslbHO MO3HAKOMUTLCS C HUM. KTO BbI?

Kopp. - MoHMMaHne NnpnxoanT NOCTENEHHO, NO Mepe 06LeHMs. Mbl HE MOX0XM Ha Bac. Mbl HE HY)XAAeMCsl B BalUUX MuLle,
BOZE M BO34YyXe, NO3TOMY KOM(pOpPTHO cebs 4yBCTBYEM M B OTKPLITOM KOCMOCE, M Ha NOBEPXHOCTU JlyHbl: MaTepuanbHas
OCHOBa Hallero Mmpa uHas, 4YeM Balla, - 3TO JIENTOHbI MeHbLUEe 3/IeKTPOHa M UX Nons. YenoBek ceiyac MoxeT obLwaTbes C
HaMn TONIbKO CUJI0M CBOEro palyMa, NOCPeACTBOM BUTOHHbIX KOHTYpPOB Tena. [Jo Tex nop, Noka 3eMHasl HaykKa He 3alMeTcs
BCEpbE3 NCC/eA0BaHUSIMUN TEPOMNAO0B, HE OTOPOCUT CBOM 3abnyxaeHuns B hyHAAMEHTaslbHbIX 3HaHUAX, CO3AaHMe NoAbMU
TeXHMYeckoro n npmbopHoro obecneyeHns Ans BbixoAa Ha KOHTAKT M obleHne ¢ BbiclumM PazymMoM no uHUUMaTuBe nogen
HEBO3MOXHO; Mbl Tak U 6yaeM Ans Bac, B BalleM NMOHMMaHUN, KaK «HEMOHSTHbIE N HEHay4uHble sBNeHuns». KoHTakT ceiyac
BO3MOXeH TOJIbKO MO Hallen nHuunaTmuee.

ANA NOB0N LMBUIN3ALNKM CYLLECTBYET TOJIbKO OAWH MYTb - NYTb K BbICLLEMY PA3YMY: MOCTUXXEHUE UCTUHbI
YEPE3 HAYYHbIE NCCNEOOBAHNA N NMONCK HOBOIO 3HAHUA. PA3SBUTUE W 3BOJTIOLNA LIMBUNU3ALIMN 3EMJTN BE3
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rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aka3s

<< Hazsapg

naBa 22. CoTBOpeHMne Mupa.

[leHb nepBbIn

M ckasan bor: ga 6yaet ceeT. U ctan ceeT. M yBmaen bor cBeT, 4To OH XopoLwl, n otaenwun bor ceeT oT TbMbl. W Ha3sean bor
CBeT AIHEM, @ TbMY HOYbl0. M 6bin Bedep, n 66110 yTpo: AeHb oanH». («BbiITne», rn.1 crt.3-5).

Hauano - 2,6 mnpa. net nocne «CH», unn 5,5 mnpa. net Tomy Hasag.
OkoH4yaHue - 3,8 mnpAa. net nocne «CH», nnn 4,3 Mnpa. NeT ToMy HasaA.
AnntenbHocTe nepnoga - 1,2 mnpa. ner.

Kopp. - YcnoBusi Ha NOBEPXHOCTU MNAaHETbl 6bIN MHblE, YEM celyac: - gaBneHne atMmocdepbl coctasnsano 51 atn, a
TeMmnepaTypa - 442 OK (+169 O0C). To, uTo B BOAHbIX PAacTBOPaxX COJIEA U KMUCNOT B YC/IOBUAX BbICOKUX TEMMepaTyp U
AaBJIEHMA, 0COBEHHO NpU BO3AENCTBMN 3/1IEKTPUYECKMX pa3psaoB, MOryT obpa3oBbiBaTbCca 6enkoBble coeanHeHus (a aTo
KpaHe Ba)KHO), Balla HayKa yXe AoKasana, u ansa nwogen 3to hakT HenpenoxXHbin. [lInamMeTp 3eMHOro wapa CocrtaBnasia Toraa
okosio 6600 kM.

«... W ckazan bor: fga 6yaer cBet. Y ctan cBeT...»

ABT. - ...OcTbIBawowWas nbieBMaHas TYMaHHOCTb NOCTENEHHO O4YMLLANack CUIaMu rpaBmTaLmMmn oT Nbin, m COJIHEYHbIN CBET
AOCTUT 3EMHOM aTMOCCbepr - CTano ceeTsiee, N NoOABUICS ele OANH HEMANOBaXKHbIM CbaKTOp 3apoXAEHUA XN3HN -
BO3MOXHOCTb UCMNOJ/Ib30BaHNA 3HEPreTUKN COJTHEYHOr O CBETa.

Kopp. - Ho camoe rnaBHoe, 4To 6bI510 cAenaHo Borom B 3TOT «MNepBblii AeHb» TBOPEHWS, - 3aMyCK MexaHM3Ma Co34aHuns U
3BOJIOLUUM BUONOrMYECKON XN3HM Ha 3eMIE MOCPEACTBOM CMHTE3A MEPBUYHBIX XMBbIX MUKPOOPraHM3MoB 3eMJIN.

ABT. - Kak 3T0 npousowio?

Kopp. - Bce nMeeT cBoe Hayano. Tak u Xn3Hb Ha 3emne... XKusHb ntob6oi 3aMKHYTOI NJaHETHOM 3KOCUCTEMbI, Byab TO 3eMns,
WM MHasa NNaHeTa, B CBoel ocHoBe H6a3mpyeTcs Ha COBOKYMHOCTM U KOMBUHaLUUM XapaKTepHbIX ANS AAaHHOW MSaHEeThbI
3/1eMeHTHON 6a3bl M BHELWHMX YCNOBUI - BCero Habopa aHepreTMyeckux rnoJsen 3ses3gHon CUCTEMbI U UX B3aUMOAENCTBUS C
afeKkBaTHbIMW NO Npupoae nonsmMn BceneHHon. [JaHHas COBOKYMHOCTb B MEPBYO odyepeab onpeaensercs nonoXxKeHueM
nJjaHeTbl OTHOCUTE/IbHOMO OCHOBHOIO 3HEProOUCTOYHMKA - 3Be3abl (ConHua), paBHO KakK U OCHOBHOM Habop a/ieMeHTHOro psaa
BellecTBa NaaHeTbl NPSAMO 3aBMCUT OT MeCTa yAaneHMUs OTHOCUTENbHO 3NMLEHTPA B3pbiBa «CBEpXHOBOM». Mcxoasa ms
COBOKYIMHOCTWN 3TUX YCNOBWIA NMPOM3BOANTCS Bbl6Op Tepomaa - OCHOBbI XUN3HW. OcHoBe Ntobol bnonornyeckon opmbl AOSKEH
COOTBETCTBOBATb KaKOM-TO 3/IeMEHT HEOPraHMYeCKOn Npupoabl, MHa4ve He ByaeT CBA3M XMBOMO C HEXMBbLIM. DTO BaXHO. A1
Ballen nnaHeTbl borom B KayecTtse NpoTOTMUNA HYK/IEMHOBbBIX KUCIOT - OCHOBbI 6MONOrMYeckon Xn3Hu - 6bin1 BbibpaH
aneMeHT N2157 - kno4 KoAa )XMU3HU nJ1aHeTbl 3eMA.

ABT. - KaK 3T0O - «K/104Y KOAa XXU3HU»?

Kopp. - B 31eKTpOoHHbIX 060/104Kax TepomaoB MHOIMO BUTOHOB, M Sl060M N3 TeponaoB MOXeET ObiTb MPUMEHeH 419 CO34aHus
6uonormnueckmnx dopm. Bo BceneHHoOM MHOMO MMpPOB, U BE34e OCHOBOW XMU3HU SABNSETCS KOHKPETHbIM Tepouna. Bbl He cMoxeTe
XWUTb Ha TOW NnaHeTe, rae B Ka4yecTBe OCHOBbI BbibpaH Apyroi Tepous, - BO3HUKHET buonormyeckas HECOBMECTUMOCTb
Bawen brnonornyeckon opmbl 1 Tol, KoTopas NpucrnocobnieHa K yCI0BUAM XU3HM Ha 4yXoi nnaHeTe. lMpole roBops, Bbl
TaM HUYEro He CMOXeTe eCTb U NUTb, - Buocdepa cosepLleHHO Apyras. A Te nnaHeThl, rae kwo4yoM asnsetca N2157, nMeior ¢
3emnen MHOro obuwero: XXn3Hb co3agasBasacb Mo CXOAHbIM MporpaMmMam.

ABT. - A Hawa HayKa yTBep)AaeT, YTO XM3Hb Ha 3eMne BO3HMKIa caMa coboli B pe3ynbTaTte COBMaAeHus CrydalriHblX
akTopoB, - 1 NoKa 3Ta TOYKa 3peHuns SBASIeTCH rnaBeHCcTBYyoWwel. lNpaBaa, y Hee MHOro NMPOTMBHMKOB: HEKOTOPLIE YYEHblE
pPE30HHO OTMeYaloT, YTO AaXke Co34aTb OAHY-eAUMHCTBEHHYIO, MPOCTYIO XMBYIO KNETKY NyTeM COBNaAeHus CnydYanHbIX
KOMOMHauMih HEBO3MOXHO, KaK, HanpMMep, HEBO3MOXHa CaMoMnMpon3BosibHas cbopka camoneTa «bonHr-747» B pesynbTaTte
yparaHa, NpoHecCLLIerocs Hai MyCOpHOW CBaJIkOM, U YTO BO3HMKHOBEHWE XMU3HW KaK C/ly4dalHbl Npouecc HenpasaonogobHo.
Buanmo, «bbiTne» npaso: 6e3 Paszyma 3aecb He o60LWwoCh.

Bce Mbl TBEpAIO 3HAEM, YTO OCHOBA OCHOB XXM3HW Ha 3eMJIe - HYK/IEMHOBbIE KUC/IOTbI; - 3TO 6€ccnopHas UCTUHA, HUYEro
HOBOrO 34€Cb HET. Mbl IaBHO 3HAEM, UTO UMEHHO HYK/IEUHOBbIE KUC/IOThI SABAAKOTCA HOCUTENEM HACNEeACTBEHHOCTM, U UTO
MMEHHO UX UAEHTUUYHOCTb ANl KOHKPETHOro XXMBOrO OpraHmMsmMa, 6yab To NpocTeilne nnm Bbiclune GopMbl KUIHK,
obecrneunBaeT B NpoLIECCE BOCMPOM3BOACTBA Nepeaady BCeX CBOMCTB OpraHM3Ma NoTOMCTBY - HYK/IEMHOBbIE KUCOTbI
ABNAKTCA MHDOPMALMOHHOW CTPYKTYpPOI XXMBOFO OpraHu3Ma.

Kopp. - NMpaBunbHO. HO Mo KnucnotaM BEPHO TOSIbKO YaCTUYHO. Balle oTHOWEHME K HYKJ/IEMHOBbBIM KMC/10TaM nogobHo
OTHOLUEHMIO YenloBeKka, HE3HaKOMOIro C la3epHbIMU AMCKAMM, K 3aKPbITON KOpobouke C TakMM AMCKOM. Takon 4yenoBek
BOCNpPUHMUMAET KOpobouKy Kak MPOCTYH MAACTUHY C STUKETKOW N AYMAET, YTO BCA MHMOpMaumnsa o kopobouke-niacTuHe Ha
3TMKeTKe. OH fa)ke He AoragblBaeTcsl, YTO KOPOHBOUKY HYXHO OTKpPbITb, U YTO MH(OpMaUNa 3annucaHa He Ha Kopobouke, a Ha
nasepHOM AuCKe.

Tak n HyK/1IeMHOBbI€ KNCJ/IOTbl - OHU SIBJISIIOTCS HE HOCUTEJISIMN Hacse4CTBEHHOH nHopmMaLnm, a TO/IbKO ee
ynaKoBKO# - ABOHHOH CNPasIbIO U3 aTOMOB M MOJIEKYJI, SIBJISTIOLUNXCS HOCUTE/IIMN U NepeAaToyYHbIMyU 3BE€HbSIMH
HHO#, 60/1€€ eMKOH MHEOPMaLUNOHHOM CTPyKTypbl - BUTOHHOU MATPULbI.
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Mpum. Oe3okcupuboHyknenHoBas kucnota (AHK), BbicOKkONonMMepHoe NpupoaHOe CoeaAnHEHNE, CoAepIKaLLeecs B aApax KNeToK XUBbIX
opraHuMsMoB; BMecTe ¢ 6enkaMu rmctoHamm obpasyeTt BelecTBo xpoMocoM. IHK - HocuTenb reHeTUYeckon nHdpopMaumm, ee onpeaeneHHble y4acTKu
COOTBETCTBYIOT ONpeAeneHHbIM reHaM. Monekyna OHK cocTouT U3 2 NOAMHYKNEOTUAHbIX LIEMei, 3aKpyUeHHbIX 0AHa BOKPYr ApPYroi B cnupans. Llenu
NOCTPOEHbI U3 60MbLIOro YMcia MOHOMEPOB 4 TUMOB - HYKNEOTUAOB, CNEeUUMUYHOCTb KOTOPbIX ONpeaenseTcs OAHUM U3 4 a30TUCTbIX OCHOBaHWUM
(@BAeHWH, ryaHUH, UMTO3WH, TUMUH). CoyeTaHWe TpexX PSAOM CTOSILLMX HykneoTuaos B uenv JHK npuBoAUT K HacneaCTBEHHbIM U3MEHEHUSIM B
opraHusme - Mytaumam. JHK ToYHO BOCMPOU3BOAUTCS MpU AENIEHUN KIIETOK, YTO obecrneymBaeT B psay NMOKONEHWUI nepeaady HacneacTBEHHbIX
MPU3HAKOB U cneumdudHbix popmMm obMeHa BellecTsa.

ABT. - UTO Takoe BUTOHHas matpuua?

Kopp. - CamMa Monekyna HyKJ1eMHOBOW KUCIOTbl NpeacTasniseT cobom ABOMHYIO cnupanb - 3TO 6eCCnopHbIi U 04eBUAHbIN
haKT, HO YTO XXe MMEeHHO 3acTaB/ISieT COCTaBASOLWME MOMIEKY bl BbICTPANBaTbCS MMEHHO B ABOMHYO CNMpanieBULHYHO
CTPYKTYpY? 'Ae 3eMHOW aHanor unu ee (HYKNeEMHOBOW KUCNOTbl) NEPBOOCHOBA?

[BoMHasa cnmpasnb HYKIENHOBbIX KMCIOT UCKYCCTBEHHO CMpoeKkTMpoBaHa no obpasy n nogobuo MeTanimyeckom CTpyKTypbl
anemeHTa N2 157 Mepmoamyeckon cMctemMbl 371eMeHTOB. BUTOHHasa MaTpuua SBASIETCS UMEHHO TEM rflaBHbIM OT/IMYUEM, YTO
OT/INYAET XMBOE OT HEXMBOr0O: €CTb BUTOHHAs MaTtpuua - 3TO XXMBas MaTepus; HeT BUTOHHOMW MaTpuubl - 9TO MepTBas
MaTepus, AaXKe eC/in ee MONIEKYSbl B TOYHOCTM KOMUPYHOT XUBYIO MaTepUIo.

®parmMeHT yyacTka
OHK
HEeXWBOW MaTepumn

Homep aneMeHTa, CBOMCTBa 157
ATOMHbIN BecC 355
MnoTHOCTb, Kr\aAM2 46,62
Temnepatypa nnasnexus, CO 43 616
Teepaoctb, HRC 35
MPOYHOCTb Ha pPacTsiXXeHne, Krc\Mm2 3134
YaenbHas akTUBHOCTb, KIOPU\KT 0
Mepuoa nonypacnaga, cex. 2425273,2413x1013
CoaepxaHue B XUAKOM dase aapa 3emnu, 11.0
% !
(();o.qepxane B TBEpAoM hase sapa 3emnu, 2.6

(o]

3nemeHT N?157 nMeeT MUKPOBOSIOKHUCTYIO CTPYKTYpY, B KOTOPOM aToMbl MeTanna obpasyloT He KpUCTal/IMYECKYIO peLleTky,
a BbICTPaAWBAKOTCS B ABOMHYIO LLEMOYKY - HUTb, CKPYYEHHYIO B ABOWHYIO CNupasb, ABASSCb Kak 6bl METannonoMMepoMm, n 3to
CBOMCTBO 06YCNOBNEHO HanN4YneM B ero 3N1EeKTPOHHbIX 060104KaxX HEM3BECTHOW NOKa Ballel HayKe 3neMeHTapHOoM YacTulbl
Kfacca NenToHOB - BUTOHA (OT IATUHCKOIO Vita - XXM3Hb), KOTOPbIN NpuaaeT HEeXXMBOMY CBOMCTBA XMBOW MaTepuu, co3gaeT
Tak Ha3blBaeMoe «b6uonone» BOKPYr XMBbIX 06bEKTOB.

OparmeHT Monekynbl JHK
C NoNynpo3payHom
ob6onoukom

BMTOHHOW MaTpuLbl

- XuBas MaTtepus.

BUTOH: - ve - anemMeHTapHas 4yactuua
Macca no anekTpoHy - 0,62 m anekTpoHa
3apsa - 0 (Honb)
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®dopma opbuTbl - 3AAUNC, B OAHOM U3 (DOKYCOB KOTOPOr0 HaXOAUTCS SIEKTPOH, T.€. BUTOH OTHOCUTENIbHO sApa SIBMSETCS CMYTHUKOM BTOPOro nopsiaka
- OH BpaLlaeTcs BOKPYT 3/1EKTPOHA; Ha opbuTe 0AHOro 3/1eKTPOHa MOXET HaXoAWUTLCS A0 8 BUTOHOB.

Konnyectso BUTOHOB B 06ono4ke sapa anemeHTa N2157 - 432.

KoadbPUUNEHT SHEPreTUKM OTHOCUTEIbHO 3/1EKTPOHA - 6.

MNOTHOCTb MHGOPMALIMOHHOIO MO BUTOHA OTHOCUTENIBHO 3MEKTPOHA - 105 (BMecTo 1 6aiT MHMOPMaLMKN «NO SNEKTPOHY>», MOXHO 3aM10XKUTb B TOT
e 06beM 100 knnobanT nHdopmaummn).

BuTOH noguyMHsieTcs BCEM 3aKOHaM BOJIHOBOW TEOPUW AN SNEeMEHTapPHbIX YacTul,

CKOpOCTb pacrnpoCcTpaHeHUs BUTOHHOIO MOJIsi OTHOCUTENIbHO CKOPOCTU cBeTa - 4C (4YeTblipe CKOPOCTU CBeTa B BakyyMe).

WNCTOYHNKOM BUTOHOB SIBISIOTCS MPOLIECChl SAepHOro pacrnaga teponaos sapa 3emnu, ConHua v 3Be34, NJ0THOCTb BUTOHHOMO nons BceneHHol
NOCTOSIHHA.

Mpum aBT. [pMMeHsieMble 34eCb M Aanee B OTHOLEHMW OpOUT afieMeHTapHbIX YacTuL, TEPMUHbBI «KpyroBas opbuta», «anaunruyeckas opbuTta» 4ncro
YCNOBHbI, NCMONb3YTCSA AN YNPOLEHHOro 06bsicCHeHMSt U 0603HauYeHnss popMbl obnaka anieMeHTapHon YyacTuubl. DopMa an1ekTpoHHOro obnaka
MEHSIETCS NINLb OT CKOPOCTU ABUXEHUS, T.€. OT YPOBHS SHEPrUM SNEKTPOHA: YC/IOBHO KPYroBasi» Ha YC/IOBHO «3//IMATUYECKAs».

TpaeKTopusi ABUXXEHUSA INEKTPOHA HE MOXET 6biTb B O4HOM MJIOCKOCTM, NPOXOAsiLLEN Yepes LeHTp s4pa, OHa 6bonee cnoxHas. [encTBUTenbHyto
TPaeKTOPUIO 3/IEKTPOHA OnpeaensieT MHOXECTBO (haKTOpPOB: COMOCTAaBMMOCTb MAcC 3/1eKTPOHa M siApa, Koraa Macca opbuTtanbHON YacTuLbl BCEro
nvwb B 3500 pa3 MeHblUe SAEPHON, CKOPOCTb U SHEPreTuKa, CMVHbI 3NIEKTPOHa U S4pa, CU/Ibl SAEPHOMO B3avMOAENCTBUS, NPEBbILLAoLLIMe
3N1eKTpOHHbIe 6onee yem B 100 pas, u T.4.

Hanpumep, B Hanbonee NpocToM cnyyae ABWMXKEHMS BOKPYr siApa aToMa BOAOpPOAA OAHOr0-eAMHCTBEHHOIMO 3/1EKTPOHA, ero TpaekTopus npeacraBnseT
coboit 06beMHyto uUrypy, Naockas NMpoeKLUus KOTOPON HanoMUHAaeT TPUINCTHUK KieBepa. lprMynHa 3Toro B TOM, YTO BOAOPOAHOE S4PO
HEOAHOPOAHO, COCTOUT U3 ABYX MPaKTUYECKM PaBHbIX MO Macce 4YacTul - MPOTOHa WU HEWTPOHA, MO3TOMY OHO He MMeeT obLero LieHTpa Macc,
coBMajaroLlero ¢ LEHTPOM MaccCbl OAHON M3 HUX. MNOCKOCTb TPAEKTOPUN 31EKTPOHA aCMMMETPUYHA FrEOMETPUYECKOMY LIEHTPY siApa, NepeMeLlaeTcs 1
BpallaeTcs B NPOCTPaHCTBE MexXAy ABYMS LleHTpaMu Macc. BoT noyeMy ABuXXeHWEe 3NeKTpoHa HMKOrAa He MOXET 6biTb NOX0oXe, HanpuMmep, Ha
ABUXXeHNE CNYTHUKa BOKPYr 3eMJ1VI, Korga rnsioCKoCTb 0p6I/ITbI CNYTHWKa NpoXoAuUT Yepe3 LEHTP NJ1IaHETHI.

Ocob6eHHOCTbIO TPAaeKTOPUM 3IEKTPOHA SBNSETCA TO, YTO, COXPaHAS UMMYJ/IbC U HanpaBiieHne COBCTBEHHOIO ABUXXEHMS, OH MHOFOKPaTHO MEHSIET
HanpaBsJ/ieHNE ABWXEHUS OTHOCUTENBbHO S4pa Ha NPOTMBOMOJIOXKHOE B 1H060M YCNOBHOW TOUYKE Op6bUTbI, MPUYEM HamnpaBieHNe OTHOCUTENIbHOIO
HanpaB/IeHNs KaXA0oro Noc/eayowWwero Npoxoaa Yactulbl NPOTUBOMOIOXKHO NpeablayLlemy.

1-a daza opbuThI 2-9 dasza opbuTbl

B3auMoaencTeue BUTOHHbIX nosen anemMenTa N2157 BbicTpanBaeT sapa no ABOVHOM cnvpanu. Kak aTo nponcxoamT?

Tepoua N° 157 npuHagnexuT K 3-i rpynne lNMepunoamnyeckon cuctembl. N3BecTHO, UTO y 06bIYHbLIX MeTani0B obpa3syeTcs
KpucTannuuyeckas pelletka 3a cyeT B3anmMoaencTsmns cBO60AHbIX 3N1EKTPOHOB BHELWHUX 3/1EKTPOHHBLIX 06004eK, 06bI4HO
Ha3blBaeMbIe elle curMma CBS3u U NU-CBA3M, pasnmMyatromecs no opme a/1eKTPOHHOro obnaka u pe3ynbTUpYoLWen BendnHe
B3aMMoaencTeuns. bonee NpoyHbl CMrMa CBA3M, HO U 3TOro0 HEAOCTATOYHO. MeTannbl NepBbIX rPynn UMEKT HU3KYHO
MeXaHMYeCKYyo NMPOYHOCTb M TaM, FAe HYXHa NPOYHOCTb, 06bIYHO UCMOMNbL3YIOTCH TONLKO B BUAE KOHCTPYKLUMOHHbLIX CM/1aBoOB
Ha OCHOBE, HanMpuMep, MarHus, antoMmMHNUS; - AN o6pasoBaHMsa NMPOYHON pelleTkn 2-3 CBO60AHbIX 3/IEKTPOHOB SIBHO
HeA0CTaTo4Ho.

157-n nmeet ToXe 3 cBO6OAHBIX 3/1EKTPOHA, KOTOPble MOryT 06pa3oBbiBaTh 3/1IEKTPOHHbIE Napbl CUrMa CBA3M, HO 34eCb
Apyrasi, HeconoctaBumo 6onee nNpoyHas CBA3b, YbTpacBs3b. Ee MOXHO Ha3BaTh elle BUCMIMa-CBsA3b, @ NO aHanoruu,
CYLLeCTBYET A9 APYrMX TEPOMAOB M BUMK-CBA3b. Ha Kaxxayo napy 3/1eKTpoHOB, obpasytowmx obliee anekTpoHHoe ob61ako
CBSA3M ABYX COCEAHUX aTOMOB, Y TEPOMAOB NpUXoanTCs ele 16 BUTOHOB, KaXAbl U3 KOTOpbIX B 6 pa3 6onee sHeproemok,
4YeM INEKTPOH. DeKTPOHHOe 061aKo CBSA3M OKa3biBaeTcs Kak 6bl B «kopceTe» U3 BUTOHOB, 06pa3yolmnx ceoe cobCcTBeHHOe
obnako. NMeHHO y 157-ro Teponaa 3 BasNeHTHbIX 3/IEKTPOHa BTOpoOM, 6osee aHeproemMkor 060a104km o6pasytoT
KPUCTanJM4yecKyto pelweTKy B BUAE ABOMHOM HUTU CNMpasibHOM CUMMETPUM, YNaKOBaHHYIO B BUTOHHOe obnako.

OTO BUTOHHOE 06/1aK0, KaK BbICOKOSHEPIrOEMKUI 3NEMEHT, U obecnevynBaeT CBEPXNPOYHOCTb TepoMaa Ha pacTsXKeHUE n
BbICOKYIO TeMMepaTypy naasneHus. BUTOHbI AepxaT 3N1eKTPOHbl HA CBOMX MecCTax, W ANns Toro, Ytobbl HApPYyLUTb 3Ty
KPUCTaNNNYeCcKyto CTPYKTYpy, TpebyeTcsa nan BbICOKAsA SHEPrusa pacTaXeHUs, Unu BbICOKas SHEPrUs ABUMXKEHUSA INEKTPOHa
npwu pasorpese.

Ho 3T0 ewle He Bce. TONbKO B BalleM NPOCTPAHCTBE BUTOH HE MMeEeT 3apsija M HeUTpaneH Nno OTHOLIEHUIO K MaTepuun Ballero
NpoCTpaHCcTBa. Ho BUTOH coBeplueHHO uHayve BeaeT cebs B XKentom MpocTpaHCTBe: - TaM Yy HEro ecTb M 3apsA, U CNUH, U BCe
ocTanbHoe... lNocnegoBaTenbHas BapnMaHTHOCTb CBOMCTB BUTOHOB 060/10UKN MO3BONSET NUCMOJSIb30BATh €€ B KayecTse
MH(OPMALNOHHOIO HOCKTENSA: B BalleM NMPOCTPaHCTBE Ha BUTOH HMYTO He BAusieT. Takmum obpa3om, BUTOHHas obosiouka
MOXEeT HeCTn nHgopmauuto, a B 157-m teponae ButoHoB 432.

N nocnepHee. BUTOHHbIE CTPYKTYpPbl, NPU UX HECpaBHEHHO 6onee BbICOKON SHEPrOEMKOCTU, HE MOryT paspyLllaTbCs
HU3KO3HEepreTM4yecknMm BO34enCcTBMeM MaTepum Ballero npocTpaHcTea. No3ToMy BUTOHHAsA MaTpuua 4eM-To nogobHa
obonouke konbackl: ee 06bEM MOXHO HacbIWaTb APYrMMU 3NEMEeHTaMm1, 4To U ucnonb3osaHo B AHK. UMeHHO 3Ta obonouka
MaTpuubl 1 No3eoasieT 6e3owmnboYHo konmnposaTtb AHK npu agenenHnn KneTku.

MmMeHHO 3Ta ¢opMa BUTOHHOro obnaka u 6bi1a ncnonb3oBaHa Npu NPOEKTUPOBAHMM ynpasnsawwen u tHOOPMaLMOHHOM
CTPYKTYpPbl HYKNEUHOBbIX KUCNOT. CNpOEKTUPOBAHHAs U MCKYCCTBEHHO CMHTE3UPOBaHHAs BUTOHHAsS CTPYKTYpa XXMBOW KNeTKM
«MOALIMBAETCA» K MOJSIEKY e HYK/IEUHOBOWM KUCMOTbI C MOMOLLbLIO BUTOHOB (hoccopa - PL5€\5ves, eanHCTBEHHOMO M3
3/1IEMEHTOB BEPXHUX psAA0B [eprnoanyeckor CMCTEMbl, UMEIOLLEro B CBOEM CTPYKTYpe NsATb BUTOHOB Ha COBCTBEHHbIe 15
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3N1eKTpPoHOB. ®ocdop He ABNSeTCS TEPONAOM, OH MPUHAANEXUT K KJlacCy «MPOCTPaHCTBEHHbIX SHEPro-npoBOAHUKOB>» - 3TO
npoBoAHUK XXentoin aHeprumn, nogobHoO ToMy, Kak KaaMuin - npoBoaHnk Cepolt sHeprmnun. bes ButoHa n pocdopa Xn3Hb Ha
niaHeTe 3emMnsa B BaweMm NMPOCTpaHCTBE HEBO3MOXHa.

ABT. - 2T0 «0CPOpP-BUTOHHbLI MOCTUK XWU3HU>», PV- MOCT...

CornacHo BbiBOIOB TEOPUN aCMMMETPUN MPOCTPAHCTBA MOSYyYaeTcsl, YTO BUTOH AOJIKEH UMETb NIMHENHbIE pa3Mepbl 6onee YeM
B 201 pa3 MeHblUe 3MeKTPoHa. Toraa Kaxaas XuBas Knetka A4eNCTBUTENIbHO MOXET MUMETb YMNpPaB/SioLyo BUTOHHYIO
CTPYKTYpY, OTBEUAIOLLYIO 33 SHEPIreTUKY W XU3HEAEATENbHOCTb XUBOW KIIETKU, U MHDOPMALIMOHHYIO BUTOHHYIO CTPYKTYPY,
OTBEYaloLLyto 3a MAEHTUYHOCTb HacNeACTBEHHOW MHdOpMauMn, NnepeaaBaeMoit HOBOWM KeTKke Npu AeneHnun matepuHckon. C
TaKoW Masoit YacTuLein 3To BO3MOXHO. M3 Teopuu cneayeT, UYTo A0/IKHbI CYLLIECTBOBATh 3HEPronoTOKMN, NOCTYNatLme B
KWUBOW OPraHu3M C NULLEN, - 3Ta SHEpPreTUKa MMEET XMMUYECKYIO NPUpPOoAY U UCMO/b3YyeTCs Ha NOCTPOEHME (HU3NYECKOrO
Tena XWBOro opraHnaMa n ero UsNYecKyto XU3HeAesATENbHOCTb; SHEPrONOTOKM, MNOCTYNatowWwmne B XNUBOW OpraHnU3M U3BHe -
OT BUTOHHOrO noss nnaHetol, ConHua u BceneHHOM. ..

Kopp. - OTa aHeprua nMeeT BOSTHOBYIO Npupoay, o6ecrneunBaeT XnBoi opraHn3M, paboTy ero yrnpasnsowWmnx CTpyKTyp.

MoanuTKa XWBOro OpraHMamMa BUTOHHOW 3SHEPreTUKON BHELIHUX Mofer npoucxoauT B ¢dase rinyboKoro cHa, YaCTUYHO - C
npoAyKTaMn nnutaHuma, eCcsim oOHn 6oratbl BUTOHaMW.
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paduryeckoe n3obpaxeHue BekTopa
HanpsH>KEHHOCTU BUTOHHOIO Mosid 3eMnun

XoTs BUTOHHOE Nnosie BceneHHoOW MMeeT CpeaHIo MOCTOSIHHYO BEIMUYUHY, B HEMOCPEACTBEHHOM 6AM30CTU K UCTOUYHUKY
W3STy4eHUs 3Ta BeMYMHA BbllEe U ANS KaXA0K nnaHeTbl CBOSl. BEKTOp BUTOHHOrO Nons 3eMn UMeET SIPKO BblPaXeHHY0
HanpaBfIeHHOCTb M OpUEHTauUUI0. BUTOHbI U31y4YaloTCa SAPOM MNAHETbl U BbIXOAST U3-M04 KOPbl MO JIMHUAM MarHUTHOrO nons
- B AHTapKTM4ecKoi 30He 3eMan. Ecnm B3sITb YCIOBHYO HaNpPsXXeHHOCTb BUTOHHOIO MOt Ha NOBEPXHOCTU 3eM/IN Mo
CTOpPOHaM CBEeTa, TO MOMYYUM: CEBEpP - eAMHULA; 3anaj - eAMHULA; BOCTOK - eANHULA; oT - TPU.

ABT. - B COBOKYNHOCTM NoslyvaeTcs nsobpaxeHne Kpecta. «KpecT X1UBOPOAALWMNIA»... - O3TOT APEBHUI CUMBOJ SBASETCS MO
cBoel cyTn rpacdmuecknm nsobpaxeHMeM BeEKTOpa BUTOHHOMO Mofs niaHeTbl 3eMns? BuanMo, HecnpocTa ApeBHUE KuUTalLbl
pEKOMeHAO0BaNM CNaTb FOJIOBOM Ha BOCTOK - B 3TOM MOJIOXXEHMWN NPOEKLUMS Tenla YenoBeka OTHOCUTENIbHO BEKTOPA BUTOHHOIO
nosis MakCMMasnbHa, U SHepreTmka nornowaeTcss UIMeHHO NONOXNUTENbHBIMWU KOHTYPaMu BUTOHHOIO Tena.

Kopp. - BUTOH NpucyLwy ToJIbKO >UBO# MaTtepunn («V cosgan Focrnoab bor yesnoBeka u3 npaxa 3eMHOro, U BAyHy/1 B NLE
ero AbIxXaHue >H3HH, 1 CTasl YesloBeK AyLIeo XUBOK». - «BbblTue», rn.2 cT.7), onpefensieT ee CBOMCTBa, COCTaBnswowme
OT/INYMA XKMBOW MaTepum OT MEPTBOM, NO3TOMY OOBHAPYXUTb BUTOH CYLLECTBYIOLNMN Ha 3eMne MepTBbiMK npnbopamu u
TEXHUYECKMMN CpeaCcTBaMu HEBO3MOXHO. [JeTEKTOPOM BUTOHOB fABAsSeTCA haKT Havyana peakumn CMHTE3a XXMBOW KIETKM U3
HEeXMBOW MaTepun, a NPOMCXOAUT 3TO TaK: eCNu B3ATb HECKOJIbKO Kanesb BOAbl, MOMECTUTb B HUX CMECb XMMUYECKN YUCTbIX
Mosiekysn 6enkoBs, TO Npy BHECEHUW B 30HY peakuunn anemeHTa N2157 HeMeaneHHO HaYyHeTCs CMHTE3 XXUBOW KIeTKU -
BUTOHHOE 0611aKo 3/1eMeHTa C/TyXXUT NPOTOTMMNOM, CypporatoM BUTOHHON MaTpuLbl. TEXHOMOIMEN BUTOHHOIO CUHTE3a XXUBOW
KNeTkn cerogHsa o6nanatoT BbICLWINE UMBUAN3ALNMK, €A MOXKET HAayuUMTbCA N YenoBek, HO 6e3 paspelweHnsa bora aToro genatb
Henb34.

MPEOE/IBHASS OCTOPOXHOCTb: CUHTE3 XXUBOW KJIETKM NOAOBEH ALWKY MAHAOPbLI - ECNIU EFO OTKPbITb W HE
CYMETb 3AKPbITb, PUCK TBENIN BCEIO XWBOIO HA 3EMJIE BbICOK. MPW PABOTE MO CUHTE3Y XXMBOIo AOJ/DKHbI
COBMOAATBCA BbICOYANLLME MEPBLI MPEAOCTOPOXXHOCTU N MHOITOKPATHAA CUCTEMA BUONTOTMYECKOW 3ALLNTDI.

ABT. - «COH pa3syMa poxaaeT 4yaosuu», - 6e3 obnagaHnsa TEXHONOMMEN CUHTE3a BUTOHHOM MaTpULbl XKMBOW KIETKU K
paboTtam NpucTynaTb HeNb35: Mbl MOXEM MOPOANTb TaKoe YyauLle - CMEPTOHOCHbIN BUPYC UM YTO-HUOYAb nogobHoe, oT
yero NnoToMm 6yaeT HEBO3MOXHO M36aBUTbCS.

Kopp. - B nepBbIn AeHb bor Hayan TBOpUTb MO NpUHUMNY: «OT NPOCTOr0 K C/IOXHOMY>» M CO3A4as TOSIbKO MepBble NpoKapuoThl
- 6e3bsaepHble KneTkn, 0605104Ka KOTOPbIX MOCTPOEHa OA4HOM-eANHCTBEHHOW MOJIEKYION, N aHa3pobHble 6akTepun -
npocrenne O4HOKIETOUYHbIE MUKPOOPraHm3Mbl, 3aga4en KoTopbiX 66110 FOTOBUTbL NOYBY M aTMocdepy 3emnn ana 6onee
BbICOKUX (DOPM XXWU3HU, NEPEBOAUTL YINIEKNCNbIN ra3 atMocdepbl B TBEPAble 0CaA04YHbIE MOPOAbI, BbICBO6OXAAs KUCTOPOA.
OTnnumem nepsbiX XMBbIX GOpM 3eMaun 6b1s10 TO, YTO Npu clabom COTHEYHOM OCBELLEHUMN, MPAKTUYECKM NPU €ro rnosIHOM
OTCYTCTBUW 3@ OCHOBHYIO (bOpMy SHeproobmeHa c OKpykarowjei cpegon cHa4dasia 6bi/1 BbI6GpaH XeMOCHUHTE3, a

Mogenb aToma docdopa
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TOJIbKO NMOTOM (POTOCHUHTES.

ABT - Jlorm4yHo. Hanpumep, Mbl caMu, KOr4a pelmnM 3aBOAMTb akBapuyM, TOXe HauMHaeM CHavasa C Co34aHunsl 3aMKHYTOro
6MOIOrMYUYECKOro pexmnMa XUsHeaeaTeNbHOCTU - GUNBTPYEM U OTCTauBaeM Boay, NoabupaeM rpyHT, pacTeHUs, a TOJIbKO
NOTOM, KOrga BoAa OYMCTUTCS M YCTaHOBMUTCS BMONOrnyeckoe paBHOBECKE, 3alMyCKaeM B akBapuyM pbibok. HeuTto noaobHoe
M C COTBOPEHMEM XU3HU Ha Halen nnaHeTe: bor LueneHanpaB/ieHHO Hayan 3acensaTb 3eM/It0 NPOCTEALLMMN XKUBLIMU
dopmMaMn, NpMeMneMbIMN ANS YCIOBUA AAHHOTO Nepuoaa pasBuUTUS U Heob6xoamMMbIMUK ANS NOCAeayoLlWen yrnpaBnsieMon u
NnporpaMMMpyeMoin 3BOSOLUM 3eMHON 6uocdepbl, CO34aHNs OCHOBbLI Lienel NuTaHus. Ha 3emsie npy 3ToOM BO3HMKAKOT pasHble
nocneacTBMS sl COBCTBEHHO KOpbl U aTMocdepbl. 3apoXaeHNe NePBUUYHON XMU3HM Ha NJIaHeTe AO0/IHKHO OblSI0 HaYaTbCA HE B
okeaHe, (OH BO3HMK ropasfo Nno3)e), a MMeHHO B MNepBbIX Kamnsx U Jy>Xnuax HacbIWEHHOW CONSAMU U KMCNOTaMn BOAbI C
TeMmnepaTypoit 3HaumTenbHo 6onblie 1000C, npeobnagaHmeM B atMocdepe yrinekucnoro rasa npu 3HaunTesbHO 60SblLEM,
yeM cenyac, aTMOCepHOM AaB/ieHnu.

Havano BbligeneHns atMochepHOn Bfarn B X1UAKOM Buae - NepBbI 4OXAb Ha 3eMe.

YUACTHUEK " "
) el = B Hayano 06 aBTope/3aka3  r/laBbl KHUMM HakaHyHe Cyaa dhopym
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KHuea 10.A. ba6uxosa "MUPOBO33PEHUE unu BO3BPALLEHNE TPOMETEA" - [nasa 35. Ymo makoe dywa yenoseka?

rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aKka3s

<< Hazsapg

(naesa 35. YTo Takoe Aywa 4yenoseka?

Kopp. - Mbl 06b5CHMAN, KaK 6blin cO3A4aH YenoBeK - YHUKaNbHbIN U €ANHCTBEHHbIN B CBOEM poae 06beKT Ha nnaHeTe 3eMns
(Ho, noBTOpSiEM, He NepBbIA U HE YHUKasNbHbIN BO BceneHHoM), Kak BbICOKOOPraHM30BaHHbIA XXMBOW OpraHn3M, COCTOSLNIA
n3 oTpaboTaHHbIX B TeYEHWE MUITMAPAOB N1eT 3BOIIOUMOHHBIX UCMbITAHWA OPraHoB, /1IEMEHTOB U CUCTEM, MUMEIOLINIA
npuvemonepeaanLLyo CUCTEMY STY4EBOro KaHana Ans noAKJto4YeHns pasyMHOro MHOMIAHETHOro CyllecTsa - Aywu. B csoem
NOBECTBOBaHWW Mbl MOAOLIAN K CAaMOMY TaBHOMY: paAu KOro WU paau 4yero Munnunapabl net Ha 3emne borom u ero
COpaTHMKaMU - aHrenamu BegeTca TuTaHmveckas paborta no co3gaHuto 6uocdepbl NaaHeTbl, HAYNHAA C NPOCTON KIETKU U
npoaoXkas YenoBekoM. Tak 4To Takoe Aywia?

Aylwa nMeeTca B KaXKAOM M3 BacC Kak peasibHO CYLLECTBYHOLWWNA B PU3NYECKOM Tesle YenoBeKa MaTepuasnbHblii XXMBOM
06BEKT, UMEKLUIA BbICOKMIN XXN3HEHHbIM pecypc. ylla He UMeET NPM3HAKOB Mofla, MOXET CYyLLEeCTBOBaTb OTAENIbHO OT
YyenoBeYyecKoro Tena, aBTOHOMHO. NMoHMMaHWe AyWN AaHO YeN0BEKY B €ro peasibHbIX OLYLEHNAX NOHMMaHUS COBCTBEHHOIO
«a», B hopMyie «S MbIC/I0, 3HAUUT, CyLLecTBYt0». [lyla aBnsieTcs pa3yMoM 4yesioBeka. [lywa maTepuasibHa U co3aaHa
ecTecTBeHHbIM 06pa3oM M3 Hambonee 60raTon afieMeHTHOM 6a3bl Ceporo NpoCTpaHCTBa, a ynpasnastowas cuctema ayLwm
OEeNcTBYEeT Ha OCHoBe NenToHoB CUMHEro NpocTpaHCTBa.

PaccmaTpuBas OCHOBHbIE MPUHLUKMBI NOCTPOEHUSA YESTOBEYECKOrO Tena, Bbl HE MOI/IN He 06paTl/ITb BHMUMaAHWE Ha TO, UTO XOTHA
YENOBEK U XUBET B OAHOM MNMPOCTPAHCTBE, OH COCTOUT U3 YaCTUL, HECKOJIbKNUX MPOCTPAHCTB:

a) puM3nyeckoe TeN0 COCTOMT U3 NEepexoaHbIX 3/IEMEHTOB NPOCTpaHCTBa MepTBOi MaTepumn U NpocTpaHcTBa EpeTukos,
NCMNO/b3YeT B OCHOBHOM XMMUYECKYI0 SHEPruio 3NeKTPOHOB CBOEro NpoCTPaHCTBa M NPOCTpaHCcTBa MepTBoi Matepuu, a
TakXe 3Hepruio BUTOHOB XKeNnToro npocTpaHcTBa;

6) cuctema ynpasneHms pusanyeckoro Tesia YesioBeka NocTpoeHa Ha 6a3e nentoHoB 6osiee BbICOKOro XXentoro NpocTpaHCTBa,
UYTO NO3BONSIET UCKIKOYNTL BO3AENCTBUE Cpeabl 0buUTaHns Ha paboTy cUCTEMBI.

Ho ecTb elle oaHa BaXKHellas 3N1eMeHTapHas Yactuua B YESIOBEKE - mve - MUKPOBMUTOH (CarnoH), KoTopas OTBeYaeT 3a
opraHusaumio n cosaaHune 6bICTPOAENCTBYIOLMX U BbICOKOEMKMX MHGMOPMALIMOHHbIX U YNPaBAeHYEeCKNX CTPYKTYP KMBbIX
06bEKTOB. M ec/iv BUTOH OTBEYAET 33 OpraHn3aLnio XU3HU, TO MUKPOBUTOH - 3@ OpraHuM3almio pasyMa, No3ToMy MUKPOBUTOH
eLLe MOXHO Ha3blBaTb «Pa3yMHbIM» - CalMuoH - OT Sapiens - pa3yMHbIiA.

MWUKPOBUTOH (CAMWOH): - mve - afieMeHTapHas Yactuua Kiacca NenToHOB.

Macca no 3neKTpoHY U 3apsas - HEBO3MOXHO ONpeaenvTb B BalleM NpoCTPaHCTBe.

McTouHMK cannoHoB B npupoge - CMHee NpocTpaHCTBO.

KoadhdUUMeHT sHeproHachIWeHHOCTU OTHOCUTENBHO 3/1EKTPOHA - 9.

MA0THOCTb MHMOPMALIMOHHOIO MOJIi MUKPOBUTOHA (CanMoHa) OTHOCMTENIbHO 3NeKTPoHa - 1018 (aecaTb B BOCEMHAALIATON CTeneHun).
MopunHsAeTcs BceM 3aKkOHaM BO/THOBOW TEOPUM AJS d/IEMEHTapHbIX YacTuL.

CKOpOCTb pacnpocTpaHeHNss MMKPOBUTOHHOIO MOJI OTHOCUTENIbHO CKOPOCTH cBeTa - 8C (BoceMb CKOpPOCTEN CBeTa B BaKyyMe).

MoaobHo humsmyeckoMy Teny yenoBeka, MOCTPOEHHOMY U3 3/IEMEHTOB Pa3HbIX MPOCTPAHCTB, Aywa PU3NYEeCcKn COCTOUT U3
anemMeHToB Ceporo NpoCTPaHCTBa, @ €e CUCTEMA yNpaBAeHUs UCMOb3yeT nenToHbl CMHEro NpocTpaHcTea. Aywu -
6bunonornueckmne obvekTbl N, NOA06HO NtoaaMm, poxaatoTca B CepoM NpoCTpPaHCTBE KakK AeTu Bbiclwnx PaszyMHbIX rymaHomaos. Y
KaXaon aywmn ectb cBon HebecHble MaTb 1 OTeu. bor-Co3aatens asnsetcsa Pykosoantenem Cogpyxecrtsa LimBnnusauun,
OCYLLECTB/ISS CBOK BepxoBHYIO Bnactb Yepes Cepbii COBET, 3aKOHbl KOTOPOro MMetoT 0b6s3aTeNlbHY0 CUy U
HeyKOCHUTeNnbHoe ncnonHeHne anga LUnsunmsaumin Coapyxectsa M peKoMeHAaTeNbHYI0 CUy ANS OCTaNbHbIX LMBUAN3ALNIA,
eule He soweawmnx B CoapyxecTso.

Bcs »M3Hb BbiCUMX UMBUNN3ALNIA pernaMeHTMpoBaHa 3TMMM 3aKOHaMM, BKJIOYasi BOCNPOM3BOACTBO Pa3yMHbIX ryMaHoOUA0B U
BOCMUTaHME UX AeTel - Ayl. B oTnnymMe oT 3eMHbIX AeTel, KOTopble Cpasy Ha4yMHaloT XUTb U BOCMUTLIBATLCS B CBOE CEMbE,
AyLW BOCNUTbIBAOTCA B 6051€e HU3KMX NPOCTPAHCTBaX B CreLManbHO AN 3TOro Co34aHHbIX Teflax ryMaHouAoB, BKIOYas
yenoBeka. MocKonbKy Aylwa ABASETCS HEMNos0BO3pesbiM pebeHkoM CMHMX, AYLIN CaMOCTOATE/IbHO Pa3MHOXaTbCs HE MOTYT U
NnoslyyatoT Takoe NpaBo TOMbKO NpU HACTyMnAeHUN 3penocTy B Beicwen LUnBnamsaumm. A o 3penocTu elle odYeHb Aaneko...

Bbicline PasyMHble ryMaHOMAbl MMEOT BeUYHYI0 XXM3Hb M OFPOMHbIE BO3MOXHOCTW, SBASSACb MO CYyTU X03seBamu BceneHHomn,
oaHako MpaBo BeuHOM XU3HM AyLle Npu poXAEeHUN He AaeTCH, ero HY>XHO 3aCny>XuTb, AOCTOMHO NpoxuB 12 xunsHen B 6onee
HU3KNX NPOCTPaHCTBaxX M UMBUAM3aUMAX - 6yaywimin Beiclumin rymaHoua o653aH 3HaTb BceneHHyo He MoHAacbIWKeE, a caM
nponTn obyuyeHne n BoCNMTaHME XN3HbIO BO BCEX MPOCTPAHCTBAX. JTO He XeCToKo, a Heob6xoaAnMOo, NMOTOMY YTO HesNb3s
AaBaTb BeuHyto XW3Hb 3Ny, KaAHOCTU, FYMoCcTU M T.4. DTO CBOe0bpa3Hblii «eCTECTBEHHbIV OT6OP>» MO MOpanu N yMy AeTeMn
Bbicwinx Pa3yMHbIX ryMaHOMAOB...
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Mpu poxxaeHuUn ayla MMeeT U3HadasbHbIN XU3HEHHbIN pecypc B 980 3eMHbIX NIET N NpeacTaBnseT cobon
rymaHonga poctoM oauH MeTp 52 caHTMMeTpa, umerowero cepebpucTbii METAINIMYECKUIA LIBET KOXMU,
6onbluMe rnasa 1 rosoBy, MasieHbKME OTBEPCTMSA Ha MeCTe HoCa, pTa, ywel - Ha 3eMne UMEeTCs NoXoxue
n3obpaxkeHnst «MHonaaHeTsaH». 10 CBOMM BO3MOXHOCTSIM, MHTENIEeKTY, 0COBEHHOCTSAM AYLWWN pa3fIMYHbl U
HEMOBTOPUMbI.

M3MepunTb BEC MM MacCy AyLM CYLLECTBYOLWMMN Y Bac NnpubopaMn He NpeacTaBNSeTCa BO3MOXHbIM.
Mpubopbl perucTpmpytoT To/IbKO M3MEHEHNE B3aMMOAENCTBMS Tesla C BHELWWHUMM NONSMU NPU OTKJTIHOYEHUN
BMTOHHbIX KOHTYPOB. Hanpumep, ecin B3BECUTb KaTyLKYy 3/1eKTpOMarH1MTa, rno KOTopomn TedveTt
3NEeKTPUYECKNI TOK, NOKa3aHWUs BECOB ByayT OAHM, @ MPWM OTK/IIOYEHMN TOKa - APYTMMUM, TaK KaK Mcyesno
B3aMMOAENCTBME C MAarHUTHbLIM MOJIEM 3EM/IN NMPU TOW Xe Macce KaTyL KK, U BECbl 3aperMcTpnpoBanu
MMEHHO BEJIMYNHY OaHHOIo B3aI/IMO£I,el7ICTBI/Iﬂ. |_|pl/l (bl/l3VI'-I€CKOl7I CMEepPTU 4HenoBeKa OTK/HYaTCA BUTOHHbIE
KOHTYPbl W Aylla yXo4auT, Macca Tena He U3MEHSeTCs, XOTS BeCbl NOKa3blBalOT YMeHbLUEHMe Beca B
HEeCKOJIbKO rPaMMOB - BECbl OTMeYatoT BeIMYNHY CUIOBOIrO B3aUMOAENCTBUSA KOHTYPOB C BUTOHHbIMU
nonsMm 3emnum n BceneHHon.

Oywa He uMeeT OpraHoB AbiXxaHus, NULLEBapeHns - B BO34yxXe, BOAE U NULLE He HyXXAaeTcs - ANns CBOero
Aywa CYLLEeCTBOBaHMS OHa UCMOJIb3yET NPAMONM 3HepreTudecknuin 0bMeH C okpyxarwLlern cpefon. Anga yenoseka ¢
Yenoeeka €ero opraHamu 3peHus uU3nYeckKoro Tena Aylwa HeBMAMMA, TaK Xe KaK, HanpuMmep, Afs YesioBeKa HeBUAMMO
ynbTpadmnonetosoe nsnyyeHme. Buaetb Aywy mMewaeT TenecHaa obosiouka: nocne Bbixoga U3 Hee Aylla

nosy4yaeT BO3MOXHOCTb BUAeTb cebe Nofo6HbIX.

[ylwa MOXEeT XUTb BEYHO, ecnun pa3pewmnTt bor. PeweHune o MNMpaBe BeuHON XU3HM ANS KaX40M AyWW NMPUHUMAET JINYHO
CoszpaTenb Mo pe3ynbTaTaM ee BOCNUTaHMA U XN3HU B dum3amveckoM obnundbe. [ng BeuHol xu3Hm bor gaet aywe dyHKUUIO
YCTOMYMBOCTN HACTPOMKOM ee NMporpamMmMHbIX KOHTYpoB 1 dannoB. Ho noka aywa He nonyyuna 3710 [paBo, oHa cMepTHa m
€CTeCTBEHHbIM 06pa3oM MOXET yMepeTb N0 CEMU NMPUYNHAM:

1) - oT XaAHOCTU; KAAHOCTb, 3roM3M, CKONMMAOMCTBO MNOPOYHbI, N6O, HE NPUHOCS NOJIb3bl O6LWECTBY, HECYT OFPOMHbIN Bpes
OTHOWeHnAM B obLiecTBe, NOTOMY HOCUTE/ISIM 3TOr0 NOpoKa He MecTo B Beicwer LmBnnmsauunm;

2) - OoT rnyrnocTu; rnynocTb HMKorga He 6bina gobpoaerensto. FAynocTb cneayeTt oTam4yaTbh OT cnaboyMmsi: Mopon XOopoLmni
y4YeHuK, 3ybpexkol 3apabaTtbiBalolnii OTMETKN, BbiBaeT HEMPOXOAUMO YT, YTO 0CO6EeHHO BUAHO MO OTCYTCTBUIO YyBCTBa
OMOpa U HECNOCOBHOCTU NPUHUMATb NPABU/IbHbIE PELLUEHUS, - Ha YYXXOM pasyMe BeuHOol XMU3HU HE NONYYUTh;

3) - oT Xaxkabl BOVHbI; BOMHa U YOUIACTBO psiAOM, KOMMEHTapuu 34eCb U3ANLLHU;

4) - o1 c1aboymMusi; 3a4EM HYXXHbl aHIresbl-Aypaykn?

5) - o cnocobHocTM coBepLunTb NpeaaTesbCTBO; NpeaaTenbLCTBO BCerga v Besae npesmpaemMo;

6) - oT HecrnocobHocTn oBiaaeTb CuHen n Cepoi sHeprmnei; ecnu aylwa He NCnob3yeT poAHON UCTOUYHMK XU3HU, TO KaK OHa
CMOXEeT XUTb?

7) - oT cTapocTu; 6eCCMbICIEHHO XWUTb paan CO6CTBEHHOM XM3HN - 6eCnone3Ho NPoXUTble roAbl, KOrga YyenoBek npsyvercs oT
obuecTBa, He XenaeT pUckoBaTb HMYEM, fobpa NPMHECTM He MOTYT - 3a4eM Aylua Tpyca u aroucra?

Oywa cosgaHa u3 anemeHToB Ceporo NpocTpaHCcTBa, a ee 6GMONpoLEeCcCcop Ha CanMOHaX, UMEKLLMX OFPOMHYHIO MO CPaBHEHUIO C
3/1eKTPOHOM MHMOOPMALIMOHHYIO MJIOTHOCTL - B 1018 pas 6osblie Ha eagnHULy 06beMa, YTO MO3BOJIAET UMETL ANSA
o6ecreyeHus1 BEYHOMN XM3HN €MKOCTb NaMATH aywm - 1063 (cteneHb wecrTbaecaT Tpu) 6aimr.

ABT. - DTa BeJIMYMHA CTO/Ib OFPOMHA, YTO Ha 3eMJie ee NPOCTO He C YEM CPaBHUTb: Hanpumep, 04HO U3 YeTbIpeX CaMbiX
KPYMHbIX MUPOBbIX MHDOPMALMOHHbIX areHTcTB UTAP-TACC exeAHEBHO nNpon3BoanT 2,6 MerabaiTa nHdopmaumm (2,6x106),
a 3a rof COOTBETCTBEHHO 0KO0J10 1 (oaHOro) rurabaiita - 109, To HETPYAHO MOACUUTATL, YTO TAKMMM C TEMMAMM 3arosIHEHUS
€MKOCTW NaMsaTi OA4HOM AyLIW areHTCTBY noTpebyetca 1045 munnmapaos net!

Kopp. - ECTeCTBEHHO, YTO Aylla OAHOr0 YenoBeKa €XEeAHEBHO 3arNoMUHAET U 3anncbiBaeT HeMamMepmmo 6onblue nHbopmaumu,
yeM NpounsBOAST BCe MH(POPMALMOHHbIE areHTCTBa NJlaHeTbl, BMECTE B3SITblE€: €XeCeKYHAHO 3anucCbiBaeTCsl, KpOMe peydn 1
MbICNel, BCA BU3yanbHas MHGOpPMaLUMa Yyepe3 KaHaslbl OpraHoB 3peHunsl - NOTPsICAloOWMN CTepeocKonnyeckmuin Bugeodmaibm no
TEXHOJIOTNSIM CBEPXBbICOKOM YETKOCTU M306paxkeHns ANUTENbHOCTbIO B AECATKN U COTHU fieT Ha 3emsie n Munauvapabl NeT Bo
BceneHHon.

Y yenoBeka poauTtenen Tpoe: Nocnoab bor kak Co3paTens pasdyMa 4yenoBeka - Aywun, HebecHble OTel, U MaTb kak
bunonornyeckne poanTenn Aywu, n 3eMHble oTel, C MaTepblo Kak buonornyeckmne poantenn dumsmyeckoro Tena. Poacreso
MexXAay fabMm MoxeT 6bITb TONIBKO N0 M3MYECKOMY Teny; POACTBa AW MO GM3MYECKMM OTLY U MaTepu He GbiBaeT; Aywum
POACTBEHHbI MO MPOUCXOXAEHMIO KaK AeTn 04HOM Bbicwen LinBmnnmsaumm bora, cnegosaTesnbHoO,

BCe s1roaM nyiaHeTbl 3eMJisi He3aBUCHUMO OT pacbl, BEPOUCINOBEAAaHHNSI, UBETA KOXKHN, MECTa U BpEMEHUN POXKAEHNS
MMerT gyleBHOe PpoACTBO Mo pa3yMy CBOEMY; AABJIAIOTCS pOACTBEHHUKaMU Mo Ayuwie - 6parbsiMn U cectpamm
OA4HOM ceMbM, CCOpbl N BOHHbI MeXAy KOTOpbIiMU, a TeM 60os1ee y6MuiucTBO - NPOTMBOECTECTBEHHbI.

Kak ayla coeiMHAETCs C YeNloBEKOM?

Y yenoBeueckoro aMm6punoHa yHKLMIO NEPBUYHON YNpPaB/AOLWENA CETM BUTOHHOIO Tefa nioAa BbIMOJHAT yrpasnastowmne
CUIHaNbl MaTpULbl ONJIOA0TBOPEHHON ANLIEKSIETKN U BUTOHHOMO Tena MaTepu. Mo Mepe pasBuTMS 3M6pMOHa M hOpMUpPOBaHMUS
COH6CTBEHHOI HEPBHOWM CUCTEMbI C HEMPOHAMKN KOPbl MOSIOBHOrO Mo3ra yHKLUMW yNpaBieHUs opraHaMu nepeaarTcsl HEPBHOM
cucTeMe noda - Nepuoa cornacyeMoro hyHKLUOHMPOBaAHMA CUCTEM, MPU KOTOPOM BCE HEOBXOAMMOE AN PasBMTUA M pocTa
naoA noslyyaeTt oT MaTepu No o6beAMHEHHON CUCTEMEe KpOoBoo6pallleHns, BK/ItoUYas KNCNopoa AN AbixaHus. MoaToMy, noka
njaoA B UpeBe, OH B AbIXaHUN COBCTBEHHBIMU NEFKUMU HE HYXAAETCS WU, ClefoBaTeNlbHO, ero nerodHas GyHKUMsS u
nsnyyaTenb pebep OTK/OYEHbI, - Ayla NOAKIIOYUTLCS HE MOXeT. BOT noyeMy y nsioga BO UpeBe MaTepU AYLUM HET U, Kak
CNneacTBue, Mo elle He YeNloBeK 1 abopT He cuuTaeTcs y6MIACTBOM: MaTb pPeLlaeT caMa - AaBaTb HOBYIO XWU3Hb WU/ HET.

PoxaeHne HOBOW XMU3HU, ManeHbkoro pe6eHka, 3To Takoe cyacTbe! He ToponuTecb NpMHMMAaTh MOCMELHOro pewweHns -
HY>XHO MYApPO M B3BELIEHHO BCE OLEHWUTb, YTO6bI HE NPOrNAAETb 3@ YEpPeAoi MEPKAHTUbHBIX MPO6IEM CYETHOM XU3HU 3TY
panoCTb, YTO6bl MOTOM HE KasATbCS BCH XMU3Hb. Kak 6bl HX 6bIM10 TYro, Jydlle C pafloCTHbIM BO/THEHUEM OXWAATb NOSB/IEHUS
HOBOrO Yes0BeYKa, BbIpaCTUTb U3 HEro YenoBeKa, a He OCTaBUTb NMocne cebs TONbKO CMepTh.
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C poXAeHMEM aKTUBUPYETCHA NMporpaMMa BUTOHHbIX KOHTYPOB M3NydyaTens pebep, BKIOYAETCS JIEFOYHOE AblXaHWUe U
3HeproobecrneyeHme NeroyHoro KoOMMeKkca, Bk/toyasi aHTEHHbIM MOoAyb BOJIHOBOIO KaHana. Co3aaeTcsi BUTOHHbIN fyd,
OAHOBpPEMEHHO ﬂBJ‘IFIIOLIJ,VIﬁCFI rpaBUTaUMOHHBIM ANA MaTepUn Ceporo NMPOCTpaHCTBa, a BO3HMKaLWaa npum aToM cuna
B3aMMOAENCTBMS NO3BOJISIET AYLUE YAEPXKMBATLCSH OKONO MaTepumn BalLero NpoCTPaHCTBa - YesnioBeyeckoro Tena. Mpu
OTAENeHNs Nnoaa oT Tena MaTtepun pebeHoK NonagaeT B ra3oByl cpeay, 0CBO60XAAETCA OT OKOMOMNA0AHbLIX BOA U AenaeT
nepBbIi B340X - MEPBbIN KPUK HOBOPOXAEHHOIO. B 3TOT MOMEHT B MilaAeHuUa BXOAMT Aylla U MEHSIETCS ero IpuandYeckunii
cTaTyc: - pebeHok cTaHoOBUTCS homo sapiens - 4esloBEKOM pa3yMHbIM (O4YXOTBOPEHHbIM), Y KOTOPOro 06593aHHOCTb
poxaeHust nepen CospaTenieM BbIMOJIHEHA U, KaK CNeacTBMe, NOSBUINCL Tpebylolne yBaxeHns npasa. [aTol poxaeHus
yenoBeKka SIBISETCS MMEHHO 3TOT MWUI, @ He AaTa 3a4aTusl, Kak OWMBOOYHO CUMTAlOT HEKOTOpbIE. YenoBeuyeckoe Teno
CTQHOBUTCSA HOCUTENIEM AYLUM Ha BCH OCTaBLUYHOCS XKMU3Hb.

B0O3MOXHOCTM AyLIM pacKpbIBalOTCA MO Mepe pocTa W Havana NosHoro MGyHKUMOHMPOBAHUS BCEX CUCTEM U OPraHoB
YenoBeyecKoro opraHmaMa - T.e. K OKOHYaHMIO MOJIHOIO MOJSIOBOr0 CO3pEBaHMS YenoBeka. DTOT Nepmos pa3Butmsa Heobxoanm
Aylwe ons oBnajeHuns HaBblkaMn ynpasieHnsa GuanMyeckmm TeaoM 1 co34aHnsa NpeanocbisioK A1 NHTENNEKTyalbHOro
pa3BuTUS Aywun. NOCKONbKY BCe AyLUM UMEIOT pa3Hble U3Ha4yasbHble NapaMeTpbl, Pa3inunsa B MHTENNEKTE KOHKPETHbIX
NoAen 3aBUCAT ele 1 OT reHeTUYeckom hopMysibl HaCNeaCTBEHHOCTM BUTOHHbIX MaTpuL, 3TMX nogen. Ecnu, Hanpumep,
BMTOHHas MaTtpuua GM3nM4ecKoro Tesia MMeeT COBEpPLUEHHbIN CyXOBOW annapaT v nanblbl pyK, U gylwa My3blKkajlbHa, MOXeT
MoJIYUYMTbCS HOBbIN YalKOBCKMA uin MMnenbc; a ecin CNyxoBOW annapaTt nMeeT cnabble napameTpbl («MeaBeab Ha yxo
HaCTynun»), My3blkaHTa HE MOMYYMUTCS, AaXKeE eC/IN Aylla MMeEeT CNoCcobHOCTM K My3bike. Ecnun xe mMaTpuua ogHoOro us
poauTenen nMmeet aedeKT NporpaMMbl CIYXOBOro annapaTa, BeSIMK pUcK Toro, 4to pebeHodek 6yaeT rnyxmMm, - rnyxota
nepefaeTcs no HacneacTBy... COOTBETCTBEHHO, K KOHLY LMK GU3NYECKON XKU3HMN YPOBEHb MHTENNEKTYANbHOr0 pasBuTus u
obpaszoBaHua y gy nonydaercsa abcontoTHO pasHbIi.

Mpwn BbipaboTKe 6MOOrMYECcKOro pecypca, onpeaensieMoro nporpaMMHbiM 6,10KOM BUTOHHOW MaTpuubl, MW NPU NOAYYEHUU
TEIOM MEXaHMYECKMX NOBPEXAEHUN, BMONOrMYEeCcKNUX NopaxxeHUn opraHoB oT 6one3Hen, Aenarowmx HEBO3MOXHbIM
AanbHENLWYo XN3Hb, HAacTynaeT buonornyeckast cMepTb GM3NYECKOro Tesa YenoBeka. ITO BblpaXaeTcs B MpeKpaLleHumn
(PYHKLUNOHMPOBAHNSA SHEPreTUYECKMX N YNPaBAsSIOWNX CTPYKTYpP BUTOHHOIO Tesla YesioBeka WM, Kak cnencreue, - B
OTK/IOYEHUN N1eroyHOro KOMMaeKca n nsnydaTtens KaHana gywm - ncyesaet yaepxmsatowas Cepyto mateputo
rpaBuTaLMOHHAs cuna, gywa ocsBoboxxgaeTcs OT Tefna u C nNocneaHMM B340OXOM YMUPAOLWEro nepexoamT B @aBTOHOMHbIN
peXUM CYyLLEeCTBOBaHMUS.

Mpwum. aBT. B parioHe Kapnbckoro Mopsi CyLLeCTBYIOT APEBHUE TEXHONOMMN SHEPreTUYECKOM akTUBaLnMM BUTOHHOIO Tefla YenoBeka B TeYeHUe nepBbIX
9 cyToK nocse HacTynneHus Guonormyeckon CMepTu, T.e. B TeYEHMe BCero nepuoga ctabuibHOro COCTOSSHUS BUTOHHOMO Teslia A0 ero HeobpaTuMoro
dHEepreTMyeckoro pacnaga. Yaue aTov npoueaype NoABepratoTcs Tefia MoAoAbIX I0AEN, YMeEPLUMX OT HonesHen n He UMEKLLNX MeEXaHNYECKNX
noBpeXaeHw. B 3ToM cnyyae 0XXMBIEHHOE TENI0 HE UMEET AYLUN, OTCYTCTBYET UHTE/IEKT, OCO3HAaHWE COBCTBEHHOMO «5», T.€. OXKMBLUUWA YenoBeK
noao6eH XXMBOTHOMY: OH MOHWMAaET KOMaHAbl, NOAYNHSAETCSA NtoboMy npukasy, paboTaeT, XUBET, AbINT, HO OH YX€ He pa3yMHOE CYLLEeCTBO, OH -
30Mb6M1.

ECnn MOXHO BOCCTAHOBUTb XWU3HEHHble PYHKUNN PU3MYEeCcKoro Tena, HanpuMep, UHTEHCUBHLIMU MEPOMPUATUSIMU Bpaden -
peaHMMaTopoB, Aylla OCTAETCS PSAOM U MOXET BEPHYTbLCS MO BKAKOUEHUIO U3NyYaTesnsl - €CTb MHOIO CBUAETENLCTB JltoAel,
NepPeXmBLUNX KITMHUYECKYIO CMepTb. peaenbHOe BPeMs OTKJIIOUYEHMS aHTEHHOIO MOAY/IA MO EMKOCTU SHEProakKyMynsaTopa
CUCTEMBI - NATLAECAT MUHYT MpPU HOPMAsbHbIX YCIOBUSAX: TeMnepaType Tena 36,60C, HopManbHOM AaBneHuM BO3Ayxa v ero
TemnepaType 200C. Mpu U3MeHeHUM NapamMeTpoB cpeldbl BO3MOXHbI HE3HAUWUTESIbHbIE OTKIOHEHUS B 06e CTopoHbl. Ecniv 3a
3TO BpeMsi hyHKUMM OpraHnsMa He BO306HOB/EHbI, Aylia YXOAUT HaBceraa.

OcBoboamBluascsa gywa no «Tpybe» - n3onMpoBaHHOMY NMPOCTPAaHCTBEHHO-BPEMEHHOMY KaHany - nepeHocuTcs K bory. Ans
Cepoi MaTepuun NOHSATUE «MPOCTPAHCTBA-BPEMEHM» MMEET MHOE 3HaYeHWe 1 AN Hee NPOCTPAHCTBO CXaTo - Ha Nepexos
Aywe TpebyroTcsa MrHoBeHus. MNpoBoANTCA aHanus noctynuewen aywn. CyTb aHanm3a 3aK/1i4aeTcs B CKaHNpOBaHUU
TEXHUYECKMMN CpeacTBaMu MHDOPMaLUNM BCEM XU3HU AYLIN, U3YHYEHNE ee OCMbIC/IEHUS YelOBEKOM, BbIpaboTKn MM peLleHuin
W UCMOJIHEHUS AENCTBUIA. AHaNN3 NPOMCXOANT NpakTUYeCKn MrHOBEHHO, 60 paspelsatowme cnocobHocTn ob6opyaoBaHms
Bora uenoseky aaxe TpyaHo cebe npeactaBuTb. [0 aHanNU3y XU3HU Aywn BOromMm NpMHMMaeTCs pelleHne no o4HOMY U3 Tpex
BapWaHTOB:

1) HanpaBsieHne Ayl Ha CIEAYIOWNHA LINKJT BOCITUTaHNSI N pa3BHUTHUSI )KN3HbIO B pU3NYECKOM Tesle.

B 3TOM criyyae gyLua nosyyaeT rpaBo BCTPEUYN C HEGECHBIMU PoANTENISIMU M MOXKET MOCETUTb OTYMI AOM Ha KaHUKYJIbl.

2) Haka3zaHue gywn AJOM, No oT6bITUN KOTOPOro Aylwa HarnpaB/IieTCs Ha C/1e4yroLWmnii UNKIT JXKN3HMU.

Ag - npocTpaHcTBO Mpaka. CyTb Haka3aHus - B HEBO3MOXHOCTU UC0/Ib30BaHNsI KaHa/10B BHELLUHEN MHpopMauyum,
CMOCOBHOCTH nepeMeLyaTbCcs: - Aylia HernoABMXKHO 3aBUCAET B NPOCTPAHCTBE, U HA HEE MrEHEPUPYETCS COCTOSIHUE yxKaca.
MakcumarsibHbIVi CPOK 3aK0HYEHUST B AQY - TPU 3e€MHbIX roga. [yla nnwaertcs npasa BCTpeYn ¢ Pogntensamu.

3) YHUYTOXKEeHue AyLUN 3a YeTbipe CMEePTHbIX rpexa.

lMepBbIii cCMepTHbINA rpex - YMbiweHHoe ybuiucTtBo ce6e nogobHoro. «bor fan Y4enoBeKy Xun3Hb, N T0Jibko OH uMeeT
rnpaBo ee oTobpatb. HUKTO HE UMEET rnpaBa ybmuBaTb - HN YETIOBEK, HU roCyAapCTBO». BbIHYXXAEHHOE yOuicTBO B COCTOSIHUMN
€caMo060pOHbI, KOr[a eCTb peasibHasi yrpo3a CBOEU XU3HN UIN KU3HU APYTrnX JIH0AEHN, IPEXOM HE CYUTAETCH.

Btoposi cMepTHbIH rpex - CamoybuicTBo. «bor fan Tebe u3Hb v T0/1bko OH MMEET NpaBo ee oTobpatb». Henenas
rnbesib, Korga 4YesI0BEK, HE XeJiasi 3TOro, CBOMMU AENCTBUSIMU nJin 6€34€MCTBUEM /TNLLINIT CEOSI KU3HM, HE CamMOybuincTBo,; He
CYUTaAETCS rpeEXOM [10)KEPTBOBATh CBOEM XU3HbIO paan criaceHns Apyrmux - 3T1o rnogBur.

Tpernii cMepTHbIi rpex - KnarBonpecrynnaeHue. «VHpopMauns 40/1IKHA 6biTb UCTUHHA. HapylueHne UcTuHbl ecTb JT0Xb.
UcTnHa ¢ Jloxblo HECOBMECTUMBI - CyTh Boripoca 6opbbbl [Jobpa v 3na. JhkmuBas Aylua He UMEET rpaBa XuUTb>».

YerBepTbiii CMEpPTHBINA rpex - JInweHnne yenoBeka csobogbl (TIOpbMa). «bor noceinaer Ay B Mup 3emMaun
CBO6OAHbLIMN - HUKTO HE MMEET ripaBa /nLiaThb YeaoBeKa cBoboagbl». IT0 HaKkalaHue A/151 3€MHbIX YNHOBHUKOB LMBUIN3aLNMN
Hacuausa v cyaed: - CyanTb B BOrpocax cBo60Abl, XNU3HU U CMEPTU - IOpUCANKUMS bora, n 11oam He UMEKT nNpasa BTOpraTbCs
B Hee.

CyauTb AyWW, paBHO Kak NMpUHUMaTb pelleHne 0 HakasaHWUM WM YHUUTOXEHUU AyLIKN, MOXKET TOSIbKO Bor - HUKTO 6e3 ero
pa3spelleHuns 3To AenaTtb nNpaBa He MMeeT. [lyla YHUUTOXKAETCS «OKUraHueM» (pacnaz MatepuanbHOi CTPYKTYPbl 10 YPOBHS
cocTaBnsawWmMx ee aToMmoB) B CepoM MpOoCTpaHCTBE.
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MonyumBLLAA NpaBo CNeAYOLLEro LUKAA XU3HW Aylla oxuaaeT (0T6bIBaeT HakasaHMe) B NPOCTPaHCTBE, a 3aTEM CHOBA
BCenseTcs Ha 3eMfie B HOBoe Teso. [py 3TOM BCA MaMsATb NpeablayLmx XU3Hen apxmBmupyeTtcs B 6/10Kke ANUTENbHOW NamMaTH,
a Aylwa HauMHaeT BOCMUTAHWE 3aHOBO, C HY/IEBOI TOUKM, HE MMESi BO3MOXHOCTM UCMOJIb30BaTb MOJlyYeHHble B NpeablayLmnx
XKU3HAX 3HAHUS U onbIT. Mpy BCENEHMM MOJI, pacoBas U HauWOHaNbHas NPUHAANEXHOCTb, UBET KOXMW, MMYLLECTBEHHOE U
couManbHOe MOMOXEHNE HOBOPOXAEHHOMO HE MMEIOT HUKAKOro 3HauYeHusi: BCe NI0AN paBHbl - FNaBHOE, YTobbl NepBble
[NEBATb pa3s 3To 6bi1a nnaHeTa 3emns. MiHaue u 6bITb HE MOXET - Aylla MMEeeT KoA MOAKIOYEHMS TONBbKO K TeNy 3eMHOMo
yenoseka. ywun Ana Apyrux MMpoB UMEIOT ApYyroi Koa.

Bpemsa ouepenHOro BceneHus Aywmn B HOBOE TesI0 CTPOro onpefesieHo: ovepeaHoe «poXaeHue» nponcxoanT, Kak npasuno,
pPOBHO 4Yepes ABeHaauaTb JIeT, Mecsil B Mecsil, AeHb B AeHb Nocse Toro, Kak Hactynmna 6uonormyeckasi cMepTb HU3N4eCKoro
Tena Npowsion Xn3Hu. 3TuM obecnedymBaeTcs HENPEPbIBHOCTb XXU3HEHHOIO LMKAA AYLWN B aCTPOHOMUYECKNX KOOpAMHATax
3eMNn OTHOCUTENbHO JIEMTOHHbLIX Nonen BceneHHoW. Y gaHHOroO nepuoaa MoryT 6biTb OTKIOHEHUS MO pelleHuto bora - Bce B
Ero Bnactu. Bce noBTOpSAETCSA 3aHOBO.

ABT. - CKOJIbKO BCero Aylla AO/HKHA NPOUTU XU3HEN, npexae YeM nonyuntb MNMpaBo BeyHom XU3HK?

Kopp. - lywa B CBOEM BOCMUTAHUU U pa3BUTUM NPOXOANT NMepuoabl AeTCTBaA, OTPOYECTBA M HOHOCTU, Ha YTO el AaHbl
ABeHaauaTb XU3HEN.

«/[JeTcTBO> - [eBATb XU3HEN Ha 3emne B BUANMMOM BaMn BceneHHomn, c apxXmMBnUpoBaHMEM NaMATU nocne Kaxaom
6rnonornyeckom CMEpPTHN o4vepeaHoro CbVIBVILIeCKOFO Te€Nna U HEBO3MOXHOCTbIO UCMOJZIb30BaHNA NaMATU B CJ'IGLI,YIOLIJ,GVI XWN3HU C
HOBbIM (DU3NYECKUM TEesIOM.

«OTpoYecTBO» - [BE XMU3HU B XKeNTOM NpoCTpaHCTBe, B HU3NYECKOM TENE C apXMBMPOBAHNEM NaMATH nocne husnyeckon
CMepTH Tena U HEBO3MOXHOCTLIO MCMOJIb30BaHUSA MNaMSTU B NOC/EAYOWEN KU3HM Ha niaHeTe YHUTU 3BE3AHON CUCTEMbI
Teces (cekTop 3Be34HOro Heba B co3Be3amn OpuoHa), rae Aylia NPOXOAWUT UCMbITAaHUS XMU3HbIO B YCIIOBUSIX BOCMUTAHUS
NMOKOPHOCTU U TEPNEHUS - B XKeNTOM NPOCTPaHCTBE AyLly BUAHO, MO3TOMY COMHEHUI B HEN HU Yy KOO HET: paboTal, y4muchb,
XUBU U He rpeLn.

«FOHOCTB» - NOCNEeAHSsS XU3Hb Nepej NpUHATUEM pelleHns o MNMpaBe BeuHol xun3HM aHrena. NpoxoanT B NpOCTPAHCTBE
Ceporo cnekTpa, B G1U3NYECKOM Tesie C NaMATbio BCeX NpeablayLlmnx XusHen. B nocnegHer nepea BeyHOCTbO pm3nyeckomn
XXU3HU NPOXOAUT UMK 0ByUYeHMs Ayl BbICLUMM 3HaHUAM BceneHHol, Cepble MOKOPHO cryXaT CMHUM M yyaTCs Y HUX:
3aBepLUaeTCcs Npouecc BOCNUTaHMSA AyLKM - YacTb Npouecca BOCNPOM3BOACTBa PasyMHbIX ryMaHoMaoB Beicwen LUmBunusauumm
BceneHHoM.

Mocne nonydyeHns AyLWoON cTaTyca aHrena Ha4YMHaETCs caMoe raBHoe - paboTa B KayecTBe NoMoLHMKa Beicwero Pasyma -
Bora B ero HeyCTaHHbIX CO3uaaTesibHbIX TpyAax no o6ycTponcTBy BeceneHHon. Jlioam, Bbl yXKe NPOoLvM MNageH4yecKui
BO3pacT yenioBeyecTsa - 3abyabTe CBOM CKa304YHble NpeAcTaBieHns 0 BeUHOWM XM3HU Kak 0 pae Ans 6e34enbHUKOB: Takoro
pas NpocTo He cyuwecTeyeT. EcTb LiBnnusauuna Beicwero Pasyma, Ana BOCNMTaHUA AeTel KOTOpOW co3aaBanacbk borom
6uocdepa Bawen 3eMnn N Bbl CaMM.

Lywa MOXeT cTaTb aHreslioM M 3HaYNTENbHO PaHblUe - MO COBOKYMHOCTU CAENaHHbIX e paboT no nomcky UCTuHBI,
MOJIYYEHHbIX WU NepeaaHHbIX NtoAaM 3HaHMN U 61aroTBOPHOMY BAMSIHUIO HOBbIX 3HAHMI Ha NOAEN: NMPUMepbl 3TOMY eCTb -
MHOIO BEJIMKMX YYEHbIX 3eM/IN yXKe aHrenbl. MNoiMnuTe noam, pacckasbiBasi BCe 3TO BaM, Mbl HE CTaBMM CBOEN LeSIbio YTO-TO
[0Ka3aTb M 3acTaBuUTb BepUTb. HeT. 270 6b1210 66l HENPAaBWMILHO - HAaCMNbHO MU He 6yaewb. Llenb - ToNbKO
nponHdopMmnposaTb ntoaen 06 NctmHe, nokasaTb, rae v Kak nioasaM nckaTb gokasaTtenbcTsa McTuHbl, gabel ybpaTb
COMHeHMs. HMKTO no gopore 3HaHui K VICTMHE BacC 3a pyuyKy He NMoBeAeT: Aopora K MICTMHe y KaXXAoro CBOS, U KaXAbl
YenoBeK AO0/HKEH HAUTK €e N NPONTM N0 Hel caM.

KnroueBasi popmyna fJobpa: «UctnHa B bore».

KnroueBas ¢popmyna 3na: «UctnHa B 30/10T€E ».

YenoBek AO/MKEH CaM OUeHMBaTb, YTO ecTb [Jo6po 1 uTo ecTb 3710, U caenaTtb BbI6BOp; OH AOJIKEH MOHMMATb, YTO 3HAHUSA €CTb
pa3Hble, oT UCTUHbI 1 oT 3na.

[NnaBHbIN KpUTEPU ANs AYLWIX - CMOCOBHOCTb CaMOCTOSATENIbHO UCKaTb M HaxoanTb NcTuHy, paboTtaTtb n TBOpUTL BO H611aro
McTnHbl. Beiclwias uenb 4Yenoseka - nony4veHme lNMpasa BeyHoM XNU3HM KaK MNOSIHONPABHOro YieHa Boicwen LUnBununsaumm
Bbora; cnocob6 gocTuxeHus Lenu - yecTHas Xu3Hb Ha 3emnae no 3akoHam bora.

MyTb YEJIOBEKA - NCKATb IOPOTY K UCTUHE, 3HAHUAM, BOPOTbCA C CUJTAMU 3JTA N HEBEXXECTBA, XXNTb U
OENCTBOBATb TAK, YTOBbl HE HAHOCUTb YLWEPBA AEJTY BOIA-CO3OATEJNIA N HE MOMOIATb CBOMMU HEPA3YMHbBIMU
OENAMW 311y - BPAT'Y YEJIOBEKA.

YENTOBEK AOJTKEH CAM NMOHMUMATb U OTIINMYATb AOBPO OT 3/1A, MPABUIbHO OLUEHUBATbL CBOW MOCTYMNKN U
AEAHWNA, BblTb MOMOLLUHNKOM BOTY.

S0223
el 28| B Hayano 06 aBTope/3aka3 rnasbl KHUrm  "HakaHyHe Cyza" dopyM
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rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aKka3s

<< Hazsapg

naBa 41. «Ctpax Hebec»

CIM - Ons akcneamumm 6bin HyXeH Kopabnb ranakTUM4eckoro Knacca, KOTopblil CTPOMAN B OKOMNOMJAHETHOM NPOCTPAHCTBE
MpomeTes okono 300 3eMHbIX feT 1 Ha3Bann «CTtpax Hebec». Kopnyc kopabns BbinonHeH u3 80-MUANMMETPOBbLIX NAUT
cneumanbHOW HepXXaBEWLWEN CTanun; npeacrasnseT cobo TOp HApYyXXHbIM AnaMeTpoM Kopnyca 524 meTpa, BbICOTOM U
TONWMHON No 54 meTpa, paanMycoM 4 MeTpa CKpYrieHns conpsiraeMbix NMOBEPXHOCTEN OCHOBaHUS N 6OKOBLIX MOBEPXHOCTEN
Topa.

i, . PR, A iR
KocMunuyeckunii kopabnb ranaktnyeckoro knacca "Custos Caelorum" - "Crpax Hebec"

MomeweHnsa BHyTpu kKopabnsa MHOrosipycHble, Bcero 9 nany6. Hexunble peakTopHbIA, ABUraTeNbHbIA U TEXHONOMMYECKUI
OTCeKM 3aHUMaloT 31 MeTp BbICOTbI NO Kopnycy. [iBe nanybbl Ang Tennvy BbiCOTON No 3 MeTpa kaxaasa. OcTtaswmnecsa 17
METPOB BbICOTbl KOopnyca 3aHumatoT 4 obutaemble nanybol - xxunble No 3 MeTpa u rnasHasa nanyba 8 metpos. Obutaembie
OTCEKM MMEIOT MO Kopnycy Kopabns MHOro OKOH-U/IIOMUHATOPOB ANAMETPOM OKOJ0 ABYX MeTpoB Kaxzaoe. CaMble BblCOKUE
NOTOJIKM 6bISIN B NocneaHeM, Cry>XebHOM oTceke rnaBHol nany6bbl: 34eCb pa3MeLwatoTcs ABa NYHKTA ynpasneHnsa kopabnem
(ocHOBHOWM 1 3anacHoM), cnyxebHble NnoMelleHns n nabopaTopum, aHrapbl NMUIOTUPYEMbIX aTMOCHEPHbBIX U MEXMIaHETHbIX
30HA0B, NMNPTOBLIE U LWNO30BbIE LWAaXThl, MOMeELeHUs, cknagbl. Macca kopabnsa 6e3 roptovero coctasnseT 4,3 MUNIMOHA TOHH.

KOHCTpYKTMBHO KOpabnb BbiNosHeH 13 60 B 60MbLWNHCTBE YHUDULUNMPOBAHHbBIX CEKLUWNIA, KaXkaas U3 KOTOPbIX CTpousiachb Ha
naaHeTe, Ha cTanensx cbopoYHbIX 3aBOAOB, 40 MaKCMMasIbHOMW CTEMEHM rOTOBHOCTU. 3aTeM CeKLUUM AO0CTaBASAIUCL Ha opbuTy
TPaHCMOPTHbIM KopabneM, rae ¢ NOMOLWbo opbuTanbHoM cbopoYHOl CTaHUMM-3aBo4a Npom3Boaniacb cbopka B egmnHoe
uenoe.

Opb6uTtanbHas cbopoyHas CTaHUMA MOX0Xa Ha KOMeCo, nMelLlee LeHTpanbHbI 610K, rae pa3MelleHbl SHepreTuyeckme u
ABUraTesibHble YCTaHOBKMW, MYHKTbl YNPaBAeHUS U MOMELLEHMS AN XU3HM U OTAbIXa nepcoHana. OT ueHTpanbHOro 6s0Kka K
Hapy>XHOMy «o0boay» MayT 9 «ny4vyen» - TPaHCNOPTHbIX KOpNAOpoB. Koprnyc cTaHUMW B BUAE KOSbLia AMaMeTpoM oKosio 416
MeTPOB, OCHALLEH MO Hapy>XHOW NOBEPXHOCTU NPUBAsIOYHbIMKU MOWAaAKaMKU ANS MOHTaXa CeKkuuii kopabns. Konbueson
KOpMAOP KOpMyca MMeeT LWI30Bble KaMepbl 4715 Npoxoaa Ha MecTo paboTbl, He06Xx0aAnMble SHEProBbIBOALI M 060pyAOBaHue
ANs Npon3BoACTBa C60poYHbIX paboT.

Ha konbueBoM «obofe» pasMelleHbl ABa COOPOUYHbIX OTCEeKa-KancyJsbl, KOTOPblE MOJIHOCTbIO 3aKpbIBAlOT MOHTUPYEMYIO
cekumto kopabns, co3gasas aAns pabodero nepcoHasna HopMaJsbHble YCoBUA Tpyaa. MpaBaa, c6opka Benach B YC/IOBUSIX
HeBECOMOCTU. Hanuune AByx C60POYUHbIX Kamncys NO3BOJIMI0 BECTU paboTbl OAHOBPEMEHHO Ha 060MX KOHUAxX Topa, cpa3y Ha
ABYX CEeKUMUSIX.

Kaxxaas cekumsa kopabns cHavyana cobupaeTtcs Ha 3aBoae-usrotosutene u secut 6onee 70 TbiCcAY TOHH. B nnaHe ocHoBaHuA
CeKLMS UMeeT BMJ PaBHOCTOPOHHEN Tpaneunun C NI0CKMMM OCHOBaHUSIMU, ee pa3Mepsbl: BbicoTa - 54 MeTpa, Manoe
OCHOBaHMe okono 21 metpa, 6onbliee - 27 meTpoB. [Mo3TOMY B nnaHe kKopabnb npeacraBnseT cobon He Top, a
MHOroyrofibHuK, TouHee, 60-yronbHuK, 611M3KNI K TOpy. BbicOoTa kapkaca cbopoyHon cekumn - 54 meTpa.
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CunoBas cxema Kopabns KapkacHasi, ¢ Hecywen ToponogobHoln obwnekonm nog n3bbITOUHbIM AaBrieHMeM, kapkac obpa3oBaH
M3 KapKacoB cekumit. Kapkacbl coceHMX cekuuii mexay cobol He cBsi3aHbl, paboTaeT To/bKO 06lWnBKa. BHYTpeHHMI Kapkac
BbIMOJIHEH U3 BbICOKOMPOYHbLIX CTaslbHbIX CTOEK U 6a/10K NOCTOSAHHOIO U nepeMeHHbIX CeLIeHMVI, pa60Ta|ou.w|x Ha pacTsaXeHue,
war 6anok B cpeaHen 4Yactu kopabna 3 MeTpa, B ABMraTE/NbHbIX OTCEKAX M Ha rnaBHol nany6e - no 6 meTpoB. OCHOBOM
KapKaca CNyXWuT CMI0Bas naHesb Nnosa peakTopHOro otceka, cobpaHHas u3 epMeHHbIX U MEMBPaHHbIX KOHCTPYKUMUIA,
TOoNWwMHa NanTbl 1 mMeTp.

Cbopka kapkaca HaunHaeTtcs Ha 80-MM NauMTe Nosa ABUraTeNbHOro OTCeKa, Ha KOTOPYH YCTaHaBIMBAKOTCS BepTUKasbHbIE
HecyLwme CTonkun. [lanee MOHTUPYETCS OCHOBHAs NjuTa peakTOPHOro OTCeKa M BEeCb Kapkac cekumu. bokoBblie CTEHKMU
cobupatotca pagom, Ha cBoux crtanensx. K naHensm Hapy>XHbIX CTEH MOHTMPYETCSA CUJIOBOM KapKac, Nocse vyero no BepxHemn
OTMETKE CTblKa NepeKpbITUSA CMNIOBOIro OTCEKA NaHenb 3anmBaetcs 900-MM cnoeM cBMHLUA 6Monormyeckon 3awmTbl. TONbLKO
rnocne aToro 60KoBble CTEHKN NMOAHMMAIOTCS B BEPTUKA/IbHOE MOMOXEHNE U MPUCOEANHAOTCS K OCHOBHOMY Kapkacy. 3anmBka
CBUHLA 6MoN0orMyeckon 3amTbl NOTOSIKA CUSIOBOrO OTCEKA MPOU3BOAMTCA CO CTOPOHbI Mosla opaHXxepeu. BoicoTa
KOHCTPYKLMWN NO CBMHLLOBOMY MOJTY HMXXHEN OpaHXXepeun OT OCHoBaHus - 31 meTp.

JanbHenwmnn MoHTaXx KopabesnbHOM cekumMm Npon3BoanTCS O6bIYHbIM MOPSAAKOM, MO3TAXHO. YCTaHaBNMBAOTCA MHOIMOC/IOMHbIE
TenAoM30upyloWmne NaHenm nepekpbiTMin Nona n NOTONKOB, CTEH, BHYTPEHHUX Neperopoaok. B noMeLweHnax MOHTUPYHOTCS
pa3/sinyHble KOMMYHMKALUMN N CUCTEMbI, B NePBYIO ovepenb 6/10KM CUCTEMbI XKM3HeobecnedeHuns. NoMelleHns HacbiwatoTcs
BCEM HEeOH6XOANMBIM - XUNble ANS Xubsl, a paboune nomeweHnsa, nabopaTopmmn - TEXHONOMMYECKUM N HAYYHbIM
obopyaoBaHueM. B nocneaHiow oyepesb MOHTUPYHOTCS BOKOBbIE CTEHKM CEKLMWU, OCHALLEHHbIE FrepMETUYHbIMU ABEPSAMU NO
KaXaoMy sipyCy, U BEpXHSI NaHenb, - Kpblwa kopabns. Ha Hell yCcTaHaBNMBaOTCA 3alUMTHbIE KOHCTPYKLUNKU, @aHTEHHbIE U
cny>xebHble yCTpOMCTBa.

Kaxxaas cekums B 4 MeTpax OT BHELLUHEN CTEHKM Topa MMeeT BepTUKasbHY0 MNMTOBYIO WaxTy AN 3arpy3kun Tonavea B
peaKTOPHbIN OTCEK U AN NOrpy3KN-BbIFPY3KN FPY30B U3 OCTasIbHbIX OTCEKOB. NpoeM nndToBONM WaxTbl 6X6 METPOB, OHa
3aKaH4YMBaETCs Haj KOJIbLEBbIM PEAaKTOPOM CMUI0BOW YCTaHOBKW. BbIXoa WaxTbl MPAMO Ha Kpbiwy Kopabns, yepes wWo30BoM
oTceK. [poeM WaxTbl B OTCEKU CUIOBON YCTAaHOBKW 3aKpbiBAeTCA MAMTOM CO CBMHLIOBOM 3awmTon. Cekums no OKOHYaHuu
3aBOACKOM C60PKM MOMIHOCTbIO roToBa K c60poYHbIM paboTaM Ha opbuTanbHOM CTaHUMK, repMeTUYHa.

OTaenbHO 0 cbopoyHbIX paboTax. NMpUMeEHSTCS pa3iIMdHble METOAbI CBapKn U cbopkn 60M1TOBLIMM COEANHEHUSMU C
MCMNONb30BaHMEM MPOTEKTUPYIOLNX, aAr€3MOHHbIX N FEPMETU3NPYIOLWMX COCTaBoB. HecBapHble coeanHeHnst 06bI4HO
MCMONb3YHTCA ANs1 YCTAaHOBKM NaHenen n membpaH nepekpbiTUiA, CTEH U3 NIACTUKOB U JIEFKUX CM1aBOB.

Ecnmn Ha 3aBOACKOM cTanene npu cbopke CUAOBbIX KapKacHbIX KOHCTPYKLUWIA U NANT O6LIMBKM MPUMEHSAIOTCS TEPMUYECKN
Harpy>eHHble MeToAbl CBApKM B CpeAe 3allUUTHbIX Fra30B, TO MPM CTbIKOBKE CEKUWN Ha opbuTtanbHoM c6OpOYHOM CTaHLUMK
TennoHarpy>eHHble BMAbl CBApOK 3anpelleHbl. CBapka Npon3BoAUTCS TOJIbKO XOJ104HbIM COCO60M B BaKyyMe, C aKTMBaUMEN
aTOMOB KPUCTaIJIMYECKOW CTPYKTYpPbl MeTasila CBApO4YHOM 30HblI CUJIOBLIM NosieM. DTo Heobxoammo ansa Toro, 4tobbl obLKrBKa
Topa Kopnyca, Hecylas 3Ha4YnTeNbHYIO Harpy3sKy, He uMena OCTaTO4YHbIX HAanpsXXeHU OT TEMN0BOr0 BO34ENCTBUS
CBapOYHbIX WBOB. ECN NpMMeHSTb TENN0BOE BO3AENCTBME HA CBApPOYHbIE WBbI, TO NPU TOJILLMHE HAPYXHbIX NAMT 80 MM
obecneuynTb TOYHOCTb COOPKK KOpRyca 6yaeT HEBO3MOXHO M3-3a KOPOobeHus Hecyllen o6LWMBKN. A KpOMe repMeTUYHOCTU U
6e3pedeKTHON CTPYKTYpPbI WBA HY>XHO 06ecrne4yntb rOMOreHHOCTb CTbika 900-MM CBMHLIOBOM B6MOIOrMYeCcKor 3anThl.

Mocne 3aBepLieHns c6opkn Bcex 60 ceKUMn Ha BHELLHEN MOBEPXHOCTU KOpMyca NPOM3BOAMUTCS YCTAaHOBKA OMOPHbLIX NaHenewn
KaTyLIKKN 3aWMTHOrO MarHUTHOIO MO/ U HAaMaTbIBAeTCa caMa KaTylwka. Macca ee 6osiee 1500 TOHH.

Cekumm BMecTe 06pasytoT Top Koprnyca, BHYTpM KOTOporo umeetcs 9 nany6:

MepBasa nany6a - oTcek nsnyvyatenein rpaBuTaunmn MapLleBbix Asuratenein. OT nona Ao noTosika 5 MeTpoB. Mo Hapy>XHOMY
paavycy Topa B KaXAoW CeKLMM OTCEKA PacrosioXeHbl B OAUH psaj 8 nanyyatenen, Kaxablii WWMPUHOIK OKOMIO 3 METPOB,
ANVHOW No 6 METPOB U BbICOTOW OKOMO 5 MeTpoB. M3nyyaTenn ycTaHOBMEHbl HEMOCPEACTBEHHO NOA KOJbLEBLIM PEAKTOPOM.
YcTaHOBKa M3ydaTtenei no BHEWHeMY paguycy no3BoseT pasMecTUTb MakCMManbHO BO3MOXHOE UX KOnMyecTBo. Mo
paavanbHOW OCU CEKLMM MPOXOAUT 4-MeTPOBLI KOPMAOP - NpPoe3s, COeANHEHHbIN paclumnpstowmmcs T-o6pasHbiM
NepeKpecTKoOM C 4-METPOBbIM KOMbLIEBbIM KOPUAOPOM, NPOXOASILLMM OKOJI0 BHYTPEHHEN CTEHKKM TOpa Koprnyca. 3ToT KOpuaop
npeaHasHayeH A1 TPaHCNOPTHOro obecnevyeHmns TEXHONOMMYECKUX U PEMOHTHbIX paboT Ha CuoBoi ycTaHoBke. CoeMHEH
BEPTUKAJIbHBIMU LWIAXTaMM C BbIWECTOSALLMM PEAKTOPHbIM O0TCEKOM. TPpaHCMOPTHbLIN KOJbLEBO KOPUAOP PasAeneH Mexay
CeKUMSMU repMeTUYHbIMU ABEPSIMU.BHYTpM oTceka ABUraTesibHOW YCTaHOBKM, MOMUMO M3fydyaTesieit, pacrnosioXeHsl
TPAHCMOPTHO-MOHTAXHbIE MaHUMYIATOPbI 4715 BbINOJIHEHWUS PEMOHTHbLIX paboT Ha ABUraTesie, 3anacHble CeKuum
nsnyyaresnen, CUCTEMbl KOHTPOSA U obecrneyeHus.

Bropasi nany6a - 0TCeK peakTOpHOW YyCTaHOBKW M TOMAMBHbBIN cknag. CeyeHme KoNbLEeBOro peaktopa, YCTaHOB/IEHHOIO
OKOJ/0 BHELUHEeN CTeHKM, 8x8 MeTpoB. Haa HMM OKaH4YMBAETCS LWaxTa 3arpy304Horo andTa. OT waxTbl naet 4-MeTpoBbIi
KOpWUAOP, COEAMHEHHbIM TaK Xe, Kak 1 B ABUrate/lbHOM OTCeKE, C TPAHCMNOPTHbLIM KOJIbLLEBbIM KOPMAOPOM. 34eChb
MpOV3BOAMTCS pas3rpy3Ka U yKiaaka B KacCeTbl MAHUMYSATOPOB SAEPHOro TOMNJiMBa, KOTOPOE 3arpy»atT Ha opbuTte no mepe
caoauun cekumm opbuTtanbHbIM 3aBOAOM. B Kaxaoih cekummn ero xpaHutcsa Ao 150 TbiC. TOHH NO Macce, Uian oKoNo 16 ThicaAY WT.
CTaHAApPTHbIX YpaHOoBbIX 6/10K0B. MNpy paboTe peakTopa ypaH NoAaeTcs MaHUNynsaTopamMm B aKTUBHYHO 30HY.

Tperbss nanyba - TexHonornyecknin otcek. OHa, Kak 1 nepsble ABE, UMEET paanasbHbIi KOPUAOP OT NGTOBOM LWAXThbl U
KOJIbLIEBOM KOPUAOP NO BHYTPEHHel CcTeHKke Topa. B 3ToM oTceke pa3MellaeTcs annapaTypa ynpaBieHUs U KOHTPOns
CW10BOWM YCTAHOBKOW, 3/1IEKTPOreHepaTopbl, a Takxke manyyartenu rAar.

PeakTOpHbIl, ABUraTENbHbBIN N HEXWNNOM TEXHONIOMMYECKNIA 0TCEKM, 3aHMMatowme 31 MeTp BbICOTbI MO KOpMycCy, B
COBOKYIMHOCTW COCTaBASIOT MaBHY CUIOBYHO YCTaHOBKY U 06beanHeHbl B 0ANH 06Wwnii 610K, M30IMPOBAHHBIN OT OCTasIbHbIX
6unonornueckon 3awmton - 900-mMM cnoem cemHuUa. CBMHLOM 06/1MLOBaHbI MOTONIOK U CTEHbI OTCEKa, NMOJ - HMXKHAS MAOCKOCTb
Topa, 3aWunTbl He nMeeT. HaxoxaeHne noaen BHYTpU 6/10Ka CUIOBOM YCTAHOBKM M3-3a BbICOKOIO YPOBHS MOHU3UPYHOLWMX
W3NTy4YeHUH He NpeayCMOTPEHO, KOHTPOJIb BCEX PEXUMOB paboTbl MaAHUNYNATOPOB NPOM3BOAUTCS AUCTAHLMNOHHO.

Kopabnb OCcHalleH rpaBUTaULMOHHbBIM ABUraTeneM, NoayyatoLwmMM SHEPIrMIO OT KOJbLLEBOIo SA4€pHOro peaktopa, paboumm
TENOM KOTOPOro ABASIETCS NPUPOAHbBINA ypaH, COCTOSLWMI U3 cMeck nsotona U92,35 M HEGOMbLIOro KOIMYecTBa, MeHeee
OZIHOrO MpoueHTa, n30oTonoB U92,53: 1 Ugy234. MpupoaHbIii ypaH uaeanbHoe roptodee: Ug,238 cTtabuneH n He o6pasyeT
KPUTUYECKOM Macchbl AN Hayasna HeynpaBnsgeMon S4epHO peakumn B3pbiBa, @ NMPUMECh aKTUBHbLIX M30TOMNOB NO3BONSAET
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noAnEepXnBaTb HEMTPOHHLIN NOTOK pabouyel 30HblI peakTopa B HYXHbIX npeaenax. YpaH UCnonb3yeTcs B BUAe
MeTanIn4yeckmx cauTtkos pasmepom 500x500x2000 MM. MuHumMmanbHO HeobxoamMMasa Macca TonsmBa Ans 3anycka gBuraTtens -
30 TbicaY TOHH. NonHasa 3arpy3ka kopabssg TONAMBOM - 9 MUASIMOHOB TOHH, KO3 MdUUMEHT 3anosIHEHNS TOMIMBOM MPU CyXOM
Bece kopabns B 4,3 MuanmMoHa TOHH COCTaB/iieET 0KOJ10 68 MpOLEHTOB.

YpenbHbllA pacxod TonaMBa Npu NoNHOW Tare asuratens cocrtasnser Bcero 0,66181 r/TOHH B CyTKM, T.e. 41151 CO34aHUS U
noanepXXaHnsl B TEYEHUN CYTOK rPpaBUTALMOHHOM CU/bl B O4HY TOHHY AOCTaTo4HO 0,66 rpaMma ypaHa. DTO O3Ha4aeT, yYTo
Kopabnb NosHOM Macchl B 13,3 MMAMoOHa TOHH pacxoAyeT 3a CyTKu 8,8 TOHHbI ypaHa 1 MOXeT fieTaTb Ha O4HOWM 3anpaBke
peakTopa 0KoJso 9 ner.

NCTOYHUK 3HEprmu peakTopa - saepHas peakums aHHUrungaumm npmpoaHoro ypada no (bopMyne EcuTa:
EaHHmr.u = muC2+Tinu/tiXFu +ftXEu/Ti

MponcxoauT NpsIMO pacnaj ypaHa [0 ypoBHS Ha 40 3/1EMEHTOB HUXe BoJopoaa, T.€. A0 3/IEMEHTOB NPOCTpaHCTBa MepTBoi
MaTepun C BblAE/IEHUEM 3HEPruu, NPUroAHOW ANs U3nydvaTeneil rpaBUTaLMOHHOrO Noss. B peakTope c Topua ypaHoBOro
«KapaHaalla» UcrnapaeTcs 3a CyTKU Bcero okosio 0,6 MM MeTanna, U 3To NPOUCXOAUT HEe OT BbICOKOM TeMrepaTypbl -
TeMnepaTypa B peakTope Mpu MakCMManbHON MOLWHOCTK ABuUraTens okono 1600C - cBuHel, He N1aBuTCs, a ypaH cropaer
«YyepHbIM NiaMeHeM» MaTtepun MepTBOro NpPoCTpaHCTBa.

Tak obecneumBaeTcs sHepreTnka kopabnsa no gMHaMmKe pasroHa M TOPMOXXEHMUS, SHEPrus Nosien 3aWMTHON MarHUTHOM 1
rpaBUTaALMOHHOM NMH3 aAns 6e3onacHOCTN Kopabns npu cybCBETOBLIX M CBEPXCBETOBbLIX CKOPOCTSAX MoJsieTa, a cMnoBas
yCcTaHoBKka Kopabns COCTOUT M3 TpeX OCHOBHbIX FrEHEpPaTOpOB: - reHepaTopa rpaBMTaUMOHHON SHeprMm MapLLIeBoro Asuratens
(rMA); reHepaTopa 3alWKUTHOM NINH3bI AecTpykTueHoro nonsg (FAM); anektpomarHnTHoro (OM), obecneumBatowero paboty
OCHOBHbIX W BCrOMOraTesibHbIX CUCTEM 3HeprocHabxeHust kopabna v usnydyartenss MarHUTHOro Nons.

Cam kopabnb nogobeH KaTylKe cofieHomaa, ABUralowencs B NpoCTPaHCTBE BCNeACTBUE pe3ybTUPYHOLWEN CUIbl,
BO3HMKaOLWEN NpM B3anMoOAeNCTBUMN COBCTBEHHOIO Mo KOpabnsi, reHepnpyeMoro MapLueBbiM 6/10KOM, U rpaBUTaLMOHHOIO
nons BceneHHoi. Kopabnb cyxoli Maccbl Ha 0A4HOM 3anpaBkKe TOMNMBOM CnNocobeH pasBnBaTb MakKCMMalbHOE YCKOpPEHUE
okono 30 M/cek? npu paboTalowWwmnx U3ydaTenax rpaBMTaLMoOHHOMO MoJis MapLIeBoro ABUraTess, a npu nosiHoi macce
YyCKOpEeHMEe COCTaBnsaeT HeMHornm 6onee 10 M/cek2, 4yTo AOCTAaTOYHO AJ15 MIAaBHOro cTapTa C M/aHeThl.

paBUTaLMOHHbIN MapLueBblit gBuratens (FM/) ceKuMoHHbIA, cocToUT 3 480 HE3AaBMCMMO YNpaBAseMbIX Usnydyatenen,
YCTaHOBMEHHbIX PaBHOMEPHO M HEMOABWUXHO MO NEPUMETPY HUXHEN YaCTu CUSIOBOrO OTCeKa. BekTop Tarn opueHTMpoBaH no
BEPTMKaJIbHOW OCK TOopa, NO3TOMY Kopabsib He MOXET NnepeMelLaTbcss B 60KOBOM HanpaBfieHun. B nnockocTn Topa,
nepneHavKYISpHOM BEKTOPY TAMM, AMAMETP rpaBUTaLMOHHOW aHOManuu oT ABUraTesns OKoso 5 ThiCsSY KM, - TOMIbKO Ha TakoM
paccTosiHMM OT Kopabsis BO3MYLLEHME FPaBUTALMOHHOIO Nosis ucyesaeT. 1o ocv BeKTopa TArM pasMep aHoMannum BTpoe
MPEeBbILAET NMOMNEPEYUHYIO U COCTaBIAET OKOMO 15 ThiCSY KM, OpUeHTaumMsa Nnons - Hasazg oT kopabnsi, NosToMy Ans
TOPMOXEHUST HE06X0ANMMO NPOBOAUTL Pa3BoOPOT KOpabrnsa No BEKTOPY TArK. KOHCTPYKTMBHAs YCTaHOBKA M HE3@aBUCUMMOCTb
ynpaBfieHUsl u3nydatenei ABuratensi No3BOSIOT OTK/IOHSATb BEKTOP TAMM OTHOCUTESIBHO OCU M YNpaBasTb Kopabnem npu
MaHeBpPUPOBaHWM B MoneTe.

FeHepaTop 3aLWMTHOM rPaBUTALUMOHHON SINH3bl YCTAHOB/EH B TEXHONOMMYECKOM
Cwnosas nunaa [AN-nona 9.000 km x 3.000xm B orceke Hag peakTopoM. MsnyyaTenu reHepaTopa CO3AAIOT rPaBUTALIMOHHO -
(MOKAZAME CPMEHTALMWA NpM pasroke kopabnn - | A€CTpYKTUBHOE nose (FAM), paspyuwatollee CTpPYKTYpy NPOCTPaHCTBa U MaTepun
nepea KopabnieM. HanpsikeHHOCTb Nnosis okosio 70 M/cek2, pasMep SINH3bI MO OCH -
9 TbICSAY KM, B NonepeyHuke - 3 Tbica4n KM, none popMupyercs B pokyce

3owa n3ny4yaTtesnen Ha HEKOTOPOM yaaneHnun ot kopabns. MNpwu pasroHe kopabns nuH3a
opveHTupoBaHa Bnepes no xoay Ha 85%, T.e. nmeeT pasmep 7650 kM, Hazapg -
15%, T.e. 1350 KM, a Npy TOPMOXEHNN OPUEHTALMNSA JINH3bI MEHSAETCA Ha
wanpAxeHHocTH i NPOTUBOMOOXHY0. [ocne NpoxoXxaeHus kopabnist NpoCTpaHCTBO
BOCCTaHaB/IMBAET CBOK CTPYKTYpPY. DTO CBONCTBO 3aLUMTHON IMH3bI MO3BOMSET ee
Ncnonb30BaThb NpWM HanNageHMU Kak MOLLHOE opyxue. A 3awmTHble ceonctea IAnN
NO3BONSAOT 3awmiiatbh Kkopabnb gaxe nNpu NpSMOM nonagaHun saepHoin
60eronoBKkuM: oHa paspyllaeTtcs Ha 60/bWOM yaaneHmn oT Kopabns.

Jlnnza Al BkayaeTcs TONbKO NMpu yaaneHuu OT naaHeTbl N oCTaeTcs
BKJIIOYEHHOM NpU pa3roHe A0 CKOPOCTU cBeTa. Mpu noneTe Ha «40CBETOBbIX»
ckopocTax 6e3 BkaodeHHoM nnH3bl MAMN kopabnb NpoCcTo CropuT OT BO34ENCTBUS
MaTepuun NpoCTpPaHCTBa, NO3TOMY B LiensiX 6€30MacHOCTU BCeraa noAaK/IloUYeHbl ABa
MOJIHbIX KOMMNEKTa usny4dartenen - oanH paboTtaeT, BTOpon 3anacHon. Npu Bbixoae
n3 cTpos noboro paboyero nanyvyatens MrHoBeHHoO (3aaepxka He 6onee 0,01
CeK.) NoJaeTCsl SHEPrusl Ha SHEepProwmnHy pe3epBHOro KoMMnekTa, a pabounn
KOMMMEKT OTK/toYaeTcsl. PEMOHTHbBIA MaHUMYNISTOP TYT XKE 3aMeHSEeT HENCMNPaBHbIA
n3nydatens (rabaputbl 1,5x2,7x4,0 meTpa), BOCCTaHaBMBasA NOJIHYIO
paboTocnocobHOCTb BCEX 3/IEMEHTOB CUCTEMbI: C 6€30NacHOCTbI0 Kopabns WyTuTb
Henb3s. [AMN-n3nyyatenn oTKAYATCA TONIbKO NMPU AOCTUXEHUN CKOPOCTM CBeTa
VAN NpW BbINOIHEHUM NOCAA04YHOro MaHeBpa Npu noasieTe K njaaHeTe, NpUYEM Ha
3HAUYUTENbHOM PaCCTOSIHUM OT Hee - MHaye NJIaHETY MOXHO MPOCTO pas3pyLUnTb...
MoaToMy nocaaka kopabns Bcerga o4eHb OCTOPOXHO BbIMOJIHAETCS TOMbKO Mpw
OTKJItOMEeHHOW NnH3e MAMN-nsnyyatenen.

Mpy NocagoyHOM MaHeBpe CKOPOCTb CHMUXAETCSH A0 MUHUMAJIbHOW U Kopabiib
OKa3blBaeTCs B rpaBUTALMOHHOM MOJie MaHeThl, COBEpLUas opbuTasnbHbIi NoseT.
3aTeM 4OCTaTOUYHO pasBepHYTb KOpab/ib 3aAHEl YacTbio K MIaHETE U yaepXaTb
Kopab/nb B BU3NPE pacYETHOM TpaekTopum, o6ecrneymBatollein yMeHblleHne
CKOPOCTM CHUXKEHUS MO BEPTUKANIN U YMEHbLUEHNE FOPU30OHTANIbHON CKOPOCTU
Kopabnsi OTHOCMTENIbHO BPALLAKOLLENCA MOBEPXHOCTWN MAAHETbl B TOUKE MOCaAKWU A0
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I IHynﬂ. Camoe TpyaHoe - obecneunTb paBeHCTBO pe3ynbTUPYIOLLEN BEKTOpA TArU 1

BEKTOpa rpaBMTauMOHHOro noss njaaHeTsbl. [py HEBbLINOSIHEHNM 3TOrO YC/I0BUSA

Kopabnb HauMHaeT «3aBanMBaTbCA» - BO3HMKAOT 60KOBOE ycKopeHue 1 HokoBasi CKOPOCTb, YTO MpU Nocaake HeAoMyCTUMO.
MomoraeT aBToMaTMKa - 6e3 Hee «CTpax Hebec» nocaguTb o4YeHb TAXenNO.

1 nanyba

HM3HHNYNATOR

1-M. cHnosan

MAWTS CCHORAHMA KapKECa

III nanyBa V-V nanyBa

II nanyGa

rREBHLIR rpy3caan
BCTRANIK B M, nnampopra Gxb M.
NHETOBOR WaKTH

VI-VIII nanyboi IX nanyba

(TnaeHan) e i

naardopHa 3xE M.

e
P

MAACMUHITOPE "i‘iilﬁ

MonéTtHas
nanyba

neepHOE OrpamagHne
NOAETHRR NanyGei

roy -
TnasHk
OTCEH YNDARNEHWA

SO0 piM. CRAHLA-
BUOROFMWECKAA ZH1MT

WETYLIKE 3BWNTHOMD
ANEXTPOHAMHNTHOM NOAA
AAEPHLIA PEIRTOD
"MEPHOMD MREMEHH"

TTI-HanyHaTens

Kopabnb «Ctpax Hebec» c pa3pe3aMm NO KOHCTPYKTUBHbBIM CEYEHUSAM

I nanyba

(BbicOTa 5 MeTpoB)

OTcek rpaBMTaLMOHHbIX U3nyyaTesneln ABUraTeNbHON YCTaHOBKN. MNMokasaH ToNbKo paboumini KOMNNEKT u3
8 nsnyyatenen oAHOM CEKUUU, HO pernaMeHTOM Kopabnsa npeaycMoTpeH MX 5-KpaTHbIl 3anac B KaXxaown
CeKLMM, NO3TOMY B MOJeTe BCE MPOCTPAHCTBO OTCEKA, 3a UCK/IIOUEHUEM NMPOE30B U ONepaLMOHHON 30HbI
MaHUMynsTopa, 3aCTaB/IEHO 3aMacHbIMU CEKUMAMUN n3nydatenei. HaxoxaeHue noaen B oTceke
3anpeLyeHo.

II nany6a

(BbicoTa 17 meTpoB)

PeakToOpHbIl OTCEK ABUraTeNIbHOM YCTAaHOBKM W TOMIMBHLIN cknag. Mpu NoaHON 3arpy3ke OTCeK 3anosiHeH
TONMBOM (ypaHOBbIMM 610KaMuM) NoA NOTONOK, CBOBOAHbI TOJIbKO TEXHOIOMMYECKUI Npoe3a v
onepauMoHHas 30Ha 3arpy304HOro MaHWNynsTopa peakropa. Hag peakTopoM pasmelleHbl nudTosas
waxTta, obopyaoBaHue yrnpaBieHUs, SHEProLWnHbI, Tpanbl AN N0AeN Ha cnyda peMOHTa 1 3arpysku
TonnmBa. HaxoxaeHue nogen B oTCEKE 3anpeLleHo.

III nany6a

(BbicOoTa 8 MeTpoB)

TexHOonornyeckunin oTcek cuctem kopabns. [ia ypoBHsS: - Ha NepBOM yCTaHOB/EHbI paboune nsnydarenu
FAM-nons n ux 3anacHble CeKUMK; Ha BTOPOM (YC/IOBHO He nokasaH), o6opyaoBaHHOM Tpanamu,
obopyaoBaHue 1 6110KM cucTeM KOpabns, eMKOCTU CXKaTbIX TEXHONOMMYEeCcKMX razoB. HaxoxaeHue 34echb
ntogen 3anpeLeHo.

IV-V nany6sl

(BbicOTa@ no 3 M.)

OTcekun opaHxepen - ansg obecnedeHms akmMnaxa B ANUTENbHbIX NosieTax BUTaMUHU3MPOBAHHOM
pactutenbHoin 6enKoBoi nNuLen u oBowamn. B opaHxepeax obecneyeH NonHbIN LUK 6UoLeHo3a U
mTOLEHO3a ecTeCTBEHHbIX penpoAyLUMpPOBaHHbIX MPYHTOB.

VI-VIII nany6bi

(BbicOTa@ no 3 M.)
Xunble 1 cnyxebHble 0TCEKM A1 NOCTOSIHHOIO HaXOoXAEHUsS NtoAen, 3anacoB CUCTEMDbI
XnsHeobecrneyeHms.
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IX nany6a

(FnasHas!) (BbicOoTa 8 MeTpoB)

JocTyn skunaxa B ckadaHapax, B UCKIKOUYUTENbHbBIX CNy4YasX M TOIbKO B OKOSI0M/IAHETHOM

MoneTtHas nanyb6a
MpOCTpaHCTBE, KOrAa CKOPOCTb kKopabns He3HauuTenbHa, a 3awmnTHasa nuHsa FAM-nona oTkaoyeHa.

MarHuTHas nuH3a 3awuaeT Aaeln oT rybuTenbHoOro AencTens nsnyyeHmnin BceneHHon, Tak kak 80-MM obwmneka kopabns ot
HUX CMacTu He MOXET - CNIMLLIKOM Man KoadduumeHT ocnabnenus, a Bo3ntb 900 MM cBMHLUA 6MONOrMYecKon 3almnThbl Mo
BCEMY KOpMyCy Hepa3yMHO. PasMepbl cO6CTBEHHOM MarHuTocdepbl Kopabnsa - HECKOMbKO ThICAY KUIOMETPOB, NoA06HO
MarHuTocdepe nnaHeTbl. OHa reHepupyeTcs U30MPOBaHHOM 06MOTKON, pacnosiIOXKEHHOM Ha BHELUHEN NOBEPXHOCTN OBLLIMBKMN
Kopabns, B paiioHe CMMOBOWN YCTAHOBKMW. HanpsxeHue nutaHusa o6MoTku okono 1600 BosbT, YyacToTa Toka 105 My. O6MoTKa
nmeeT 8000 BUTKOB U30MPOBAHHOINO MeAHOro NpoBoAa AMaMeTpOM 4 MM, HABUTOro B YeTbipe Cfos. BHyTpeHHWe nomelleHus
Kopabnsa aKpaHMpPOBaHbl OT HAPYXXHOMO0 MarHUTHOrO Nons O6LMBKONM: ee NpOoCTO 3aMKHY/IN Ha OAHY M3 06MOTOK reHepaTopa.
Cenyac n3onauusa yxe crapas, Ha Hee MOXHO rnogaBaTb TONbKO 6% paboyero Hanpsi)keHus, T.e. ToNbKo 95 BONbT.

TE B A,

BepTukanbHoe ceyeHune cekumm kopabna "Crpax Hebec"

YerBeprtas n naras naaybbl - KOCMMYecKas opaHxepes. 1o ee cepeamHe NpoxoanT ABYXMETPOBbIN KOJbLLEBOM npoess,
MCMOJIb3YEMbI/ NPpU BbINONHEHUW paboT 1 ana nepeaBmxeHns TpakTopoB. CeEKLUN OpaHXepeln TakKe pasaeneHbl Mexay
coboli repMeTUYHbLIMUK NMeperopoakamm c AsepsiMu. 3aecb obecnedymBaoTCa HEO6X0ANUMbIE KTMMATUYECKMNE YCIOBUSA MO
TeMnepaType, BNaXXHOCTU N OCBELLEHHOCTU 415 BblpallMBaHMA ypoxas NMeHULbl 1 OBOLWWEN 3Knunaxy. BbicoTa NoToAKoB no 3
MeTpa, B T.4. rpyHT 0,5 MeTpa, nnowaas tennumy - 180 Tbicau M2, uan 18 ra, us HMX noj neHuly npeaHasHayeHo 4 ra, a
noa mncrec - 12 (nosxe BbISCHUIOCL: 3TO aconb - aBT.), OCTasibHOE - oBOLWM. MOoXHO cobupaTb NO ABa ypoxas B rog,
YPOXaMHOCTb MlWeHMuUbl 73 LeHTHepa C rektapa - 3To Ass obecneveHums akmMnaxa nuwen B AamTenbHblX nonertax.

LllecTas, cegbMmasi m BOCbMasi nasiybbl - Xunble 0TCEKN. B KaXXAON CeKLMU, Ha KaXXAOM 3Taxe eCTb 4 ABYXMETPOBbIX
Kopuaopa, NpoxXoAsLWwmMX BAOIb KOpNyca, U OAWH NOMepeyHbli, paananbHbiii KOpuaop. Kopmuaopbl pasaensioT cekumoo Ha
Xunble n paboume 610kun. Xunble KBapTUpbl pa3MeLLeHbl BAOSIb HAPYXHOW U BHYTPEHHEN CTeHKW Kopnyca, uMerT
ABYXMETPOBblE KpYrfble OKHa, TofwmHa 0cobo npoyHoro crekna 40 MM. [1Be KBapTUpbl Y BHELLHEN CTEHKWU, ABE Y
BHYTpeHHel. Pasamep kBapTmp - 9x10 1 9x11 MeTpoB COOTBETCTBEHHO, OCHALEHblI BCEMM ya06CTBaMM A XXU3HU U OTAbIXA.

B pabounx KoMHaTax WMPUHOM N0 9 METPOB pa3MeLlatoTcs paboune MecTa akunaxa, obwme KoMHaTbl 4Na OTAbIXa,
X0JI0AMNbHbIE KaMepbl C 3anacamum BoAbl M Nuwn, 610KM pereHepaummn cMCTeMbI Xn3HeobecneueHna n 6GuopeakTopsl
nepepaboTkn O0TXOA0B XU3HEeLEeATeIbHOCTU B N'YMyC AN opaHxepen (B NpOCTPaHCTBO HMYero He BbibpacbiBaeTcs, gaxe
MblSib - 3anpeLweHo 3aKOHOM), 6/10KM BEHTUASLMN U KOHANLMOHMPOBAHMS BO34yXa, apXMBbl U Hay4dHble nabopaTtopun, -
CNOBOM, BCe HeobxoanMoe ANns XNU3HWU 1 paboTbl MHOMOUYNCAEHHOMO aKMNaxa.

Xunble nanybbl coeanHeHbl Mexay coboli moMMMo nudTa, elwe 1 9 NeCTHUYHbIMU Tpanamu. M3 XKUIoro oTceka MOXHO
nonacTb kak Ha Jto60l ApYroM 3Ta)xk CeKLMMU, TaK U MO KOpUAopaM B ftobyto CoOCeAHIO cekunio. [IBepu Mexay CekumusiMm B
NnoJieTe MNOCTOSIHHO 3aKPbITbl M OTKPbIBAIOTCA TONIbKO NMPWU Npoxoae yenoBeka. CUCTEMbI XM3HeobecrneyeHms ceKumi
ABTOHOMHbI, KaXxaasi MMeeT CBOM BO3AYLUHbIE U BOAHbIE 3anachl, 060pyAoBaHMeE AN UX pereHepaunm.

AdeBsatasa nany6a - rnaBHas, NoTonkuM 8 MeTpoB. 3aecb HaxoaaTca MnasHbln (FOY) n 3anacHon (30Y) oTcekn ynpaBneHus
Kopabns, pasMelleHHble y BHelWHero 6opta ABYX AnaMeTpanbHO NPOTMBOMONOXHbIX CEKLMA Topa. 34eCb HaxoaaTcs
acTpositokm kopabenbHbIX 06cepBaTOpU WTYPMAHCKOM rpynnbl. OTCEKM yNpaB/iEHNS UMEKT NOBbILLEHHYH XNUBYYECTb,
yBeJIMYeHHble 3anacbl BO34yXa U BOAbl CUCTEMbI XN3HeobecneyeHns, AONONHUTENbHYIO U30ASLMIO U LWI030Bbie KaMepsbl.
OTcekun ynpasneHnsa abCcontoTHO MAEGHTUYHbI U MO KopabenbHOMY yCTaBy B MofsieTe TaM NOCTOSSHHO HAaXoAMTCS MO AEXYPHOW
cMeHe. Mnowaab Kaxaoro - okono 400 M2, MHOrO 3KpPaHoOB, NyNbTOB, 060PYAOBAHUS, B CTEHAX TPEXMETPOBbLIE OKHA, a B
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MoOTOJIKE OKHO - 6 MeTpoB, ToNwmHOM 90 MM. O630p yepes Takne UAKMUHATOPbl OT/IMYHBIN, XOPOLIO BUAHO KYypCOBOE
NMPOCTPAHCTBO, @ Ha 3KPaHaX MOHUTOPOB BUAHO BCe, YTO AeflaeTcsa BO BCEX OTCeKax Kopabns u BOKPYr HEro Ha pacCcTosiHUN B
COTHMW TbICAY KMOMeTpoB. ATMOCdepa He MewaeT, 6bonbline spkue 3Be3ibl Ha YepHoM 6bapxaTHOM (oHe nepennBatoTCs
BCEMU LBETaMU paayrun, ux MUIAnoHbl. MNpu Beixoae B XKentoe NpoCcTpaHCTBO HEBO CTAHOBUTCS 30/10TUCTbIM, 3Be3Abl KpyrnHee
n 6nmxe, oT HUX MAYT Apkue nyun. Kpacora Heornmcyemas. To/IbKO paau rosera CToOUT XuTb. KTo xoTs 6kl pa3 ieTas Ha
TakoM Kopabne, aToro He 3abyaeTr Hukorga. 370 60/bLUe YEM CKa3Ka, - 3TO rpexkpacHasl rnecHsi Boicokoro Heba.

Ha rnaBHoOM nanybe ocTtanbHbIX cekumin nabopatopuii n paboymx MecT HeET. TaM TONbKO CKaACcKMe NoMeLeHns 3anacos n
obopynoBaHus akcnegmumn. [jBa WeCcTMMETpoBbIX Npoxoaa. Nommmo 60 NndTOBbLIX WaxT, Ha rnaBHoM nanybe ectb 8
MOABMXHbIX NaTtdopM pazmepoM 8x8 MeTpoB, OCHALLEHHbIX LWA3aMn. DTO rnaBHble MM Tbl ANS «Tapesiok» U rpy3os
Kopabns.

TaM xe, Ha rnaBHOM Nanybe, B NyCKOBbIX LMAMHAPAX BEPTUKANbHO YCTaHOB/EHbI N 84 cnacaTefbHbIX Kancysibl ANaMETPOM
rno 6 MeTpoB N ANMHOMN 9 MeTpoB. VX BEPXHUI Kpal Ha OAMH METP BO3BbILWAETCS Haj NJIOCKOCTbIO KpbiwK. Takas kancyna
paccumMTaHa Ha HaxoXxaeHue TaMm 18 yenosek B TedeHne 144 yacoB. B ctaHaapTHOM cekuMn NO OA4HOM Kancysie; B CeKUMax
KOMaHAHbIX OTCEKOB - N0 9; B cekuun nabopatopum XusHmu, kotopon komaHaosan Otem Mecup, - 8 kancyn.

Ewe oaHa kancysa B oTceke XpaHunuiia nHdopMaumm. 3annce napaMeTpoB cucTeM Kopabns u noneta, konust 60pToBOro
XXypHana, ayamo- u Buaeosanucu paboTtbl 060MxX OTCEKOB yMNpaBieHUs MOCTOSHHO BEAYTCS KOHTPOJIbHO-PErUCTpUpYoLein
annapaTypoW, pa3MeLleHHOW B OTAENbHOM Karncyne, KoTopasi OTCTPeNMBaEeTCs aBToMaTMyecky npu yrpose rubenu kopabns.

B KpelicepckoM pexunme CKOpocTb Kopabsiss MHOMOKpaTHO MpeBbIWaeT CKOPOCTb CBeTa, nbo Ansa nonerta MCNoab3oBasncs
3 eKkT ckaTna NPoCTpaHCTBa-BPEMEHHN, T.€. MNONET NMPOUCXOANN B MHOM NPOCTPAHCTBE C BbIXOAOM KOpabns u3 Hero B
KOHEYHOM 30He MaplpyTa noneta. Kopabnb nMen o4yeHb cepbe3Hoe Hay4yHoe OCHaleHne, uenyo GaoTUInto netamnwmx
30HA0B AN nofaeToB B atMocdepe, Ha 6opTy MMenochb BCe Heobxoanmoe Ans ANUTENbHbIX, B COTHM NeT, akcneamumin. K
npubbITNO Ha 3eMto Mo KopabenbHbIM YacaMm Kopabsito MCMOMHMITOCh BCEro 23 3eMHbIX roga CO BPpEMEHM BBOAA B
aKcnayaTaumio.
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Cxema noneta kopabns «Ctpax Hebec» k 3emne yepe3s Xentoe npoCcTpaHCTBO

Monet npoxoann no Hambonee sHeprocbeperatolleit NporpaMMe, a UMEHHO: MMaBHbIN Pa3roH C MOCTOAHHbLIM YCKOPEHNEM B
1,12 3eMHbIX «xe» obecrneumBan ANs SKUNaxa HoOpMasbHY CUNY FpaBuUTaLnmn, a NoYyTy 3a OfMH 3eMHOM rof Npu TakoM
YCKOPEHMM A0CTUranacb CKOPOCTb CBETA C MOC/NEeAYHOLIMM NEPEXOAOM B APYroe NPOCTPAHCTBO; - TOPMOXEHME MPOMUCXOANO
aHanornyHo. Mo AOCTUXEHUN CKOPOCTM CBETA KOpabiib BXOAUT B MHOE M3MEPEHME - MPOCTPAHCTBO XXenToro cnektpa. MoMeHT
nepexofa XopoLlo PUKCUPYETCA: BMECTO YEPHOIr0 MpakKa C MMpPUaaaMu 38e3/4 3a WIIIOMUHATOPaMK BCMbIXMBAET 30/10TUCTOE
cBeuyeHue BeyHoro AHs. CBET Hallero NpoCTpaHCTBa CTaHOBUTCS MOTHbLIM, CMELLI@aeTCcsl K KopMe Kopabns 1 nponaaaeT c3aau.
OTKNIOYAOTCA 3alUNUTHbIE FPaBUTALMOHHbIE U MAarHUTHbIE NTMH3bI: KOPabso 60/blie He rPO3ST METEOPUTLI U MeX3Be3aHas
MaTepusi - Mo OTHOLLUEHMIO K MaTepMM Hallero NpocTpaHCcTBa Kopabb NpuobpeTaeT CBOMCTBA CBEPXCBETOBOrO BOJTHOBOMO
nons.

Pa3roH npogoskaetca B XXentom npocTpaHcTBe 40 ckopocTtu 3,95C. DTo 03Ha4aeT, 4To npu 5-kpaTtHOM KoadduuneHTe
okaTtua Xentoro npocTtpaHcTBa, Kopabnb 3a rog npoxoamT paccTosHue, pasHoe 19,75 ceeToBbixX NeT. HO oTHocUTENbHO
Hallero NpoCTpaHCTBa CKOPOCTb OCTaeTcs ToNbko 3,95 - rnaBHoe BO BpeMeHM. OHO Ha ABMXYLLEMCs Kopabne TeyeT nHaye u
rnaBHbIN 3 dEKT OT 3TOr0 B SKOHOMUU BPEMEHM XU3HWU dKUMAXKa U MHOrOKPATHOM yMeHbLUEHMN NOTPebHOro KoanyecTea
TonnMBa Ha nonet. [pu Takon nporpamme nofeta paccrosHue ot NpomeTtea Ao 3emnn B 737 CBETOBbIX f1eT 6b1/10 NOKPLITO 3a
232 ropa, xoTa no kopabenbHbIM YacaM npowsno Bcero 13 net. «Ctpax Hebec» nogowen k 3emne 6535 net Tomy Hasaa.
(4536 rog oo H.3. - aBT.)
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rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aka3s

<< Hazsapg

naBa 42. kcnegnuna lNpomMerted

Cemsica MpomeTeli - CHavyana Mbl 4OBOJIbHO 40/M0 3aHUMaIMCb UCCNeaoBaHMEM MaHEeTbl U OKOMOMIAaHETHOrO NPOCTPaHCTBA.
C 6opTa kopabns k 3emsie oTnpaBuIM 60eBble TapenKn: UCKanu raBHY NaowaaKky ANns Kopabns v niowaaku ans
KOHTUHEHTasIbHbIX 3KCNeANLMA, HaLIM MeCTO NMOoCaAKM U YCTAaHOBU/IM Ha FPYHTE NMpMBOAHbIE Maskun Ans obieryeHms paboThbl
LWTYPMAHCKOW rpynnbl. YTOYHMAM NaaHbl paboT No co3aaHUo NNaHEeTHOW CTPYKTypbl 6a3 akcneanunn. Ha opbute octaBmunu
HECKONbKO UccneaoBaTeNbCKUX aBTOMaTUYECKUX 30HA0B ANS U3YyUYEeHNSI OKOSIO3EMHOMO NMPOCTPaHCTBA, NOBEPXHOCTU MAAHETHI
M CBSA3MW.

3aTeM NpousBenun Nocagky Ha 3To MecTto, okono Tabyka. MMeHHO cioga npubbina lMaras akcneanums cmcrtemsl MNMpomeTes,
34ecbk 6bia Hawa rnaBHas 6asa - kopabnb «Ctpax Hebec». MecTo 6bl10 BbibpaHO 34eCb CNeunanbHO: poBHas naowaaka m
XOpOoLWKiA TPYHT obecneymBann AOCTAaTOUHYO HECyLLyt cnocobHoCTb Ans 6e3onacHoi nocaakm 6onbwioro kopabnsa u
ONUTENbHOMO BO3AENCTBUS €ro 3HAaUYMTENbHON Macchl.

Torpa 3aecbh 6bl1a Npepus C peakuMuy rpynnaMmm AepeBbLEB U CTEMHOM paCcTUTENbHOCTLIO, TEMNEpPATYPHbIN pexum 6bin 61mM3ok
K ycnosusam Yney. A 310 66110 0CO6EHHO BaXKHO, TakK KakK HY>XHO 6bIs10 co3aaBaTh NOSIMBHbIE MAHTALMKW HALLEen MweHWLb,
ncTeca u oBoLlen ans obecnevyeHumss akcneamumm NpoaoBonbLCTBMEM. OUeHb CONTHEYHbIN palioH, 3MMON cHera He 6bino, C
OCeHM A0 BecCHbl bblnn foxaun, netom pexe. PalioH 6b1s1 ManioHaceneH: coga aowsna yaapHas BoJiHa OT KaTacTpodsbl B
ATNaHTUKE N HaceneHue ele He BOCCTAaHOBU/IOCh; Aa HaM M HE HYXHbl 6blIN INWIHME CBMAETENN - OTHOCUTESIbHas
6e3ntaHOCTL palioHa obecneymnBana 6e30MacHOCTb U CKPbITHOCTb MUCCUMU.

3agaden akcneamummn 6bino:

. nccnegosaHme napamMeTpoB CO/IHEYHOW CUCTEMbI, 3aMepbl OPOUT NNaHeT, UX CNYTHUKOB, SHEPreTUYECKOro 1
rpaBuMTaLMOHHOro 6anaHca CMCTeMbl, NEPUOAOB PE30HAHCHOro BpalleHus saep niaHeT cuctembl n ConHua;

. MCccnefoBaHUsA M 3aMepbl PaKTUYECKOro COCTOSIHUS OpbuThbl 3eEMM U NapaMeTpPOB OKOJI03EMHOIO NPOCTPaHCTBa, ee
MarHUTO- U MOHOCdEpPbI, BUTOHHOIO MOJIS, U3JTyYEHUIA BO BCEX YACTOTHbIX CMEKTpax;

. reodumsmnyeckme nccnenoBaHmsa hakTUYECKOro COCTOSHUS MAaHeTbl, 3aMepbl CKOPOCTU 3BOOLMI 060/104KM, NMONs
Hanpsi)XeHWl Nopoa, BYJIKAaHUYECKOM aKTUBHOCTM, onpeaesieHne napaMeTpoB aKTMBHOCTU s14pa, ero YaCTOTHbIX
napameTpoB, Nepuoaa akTUBHOCTU siApa MNJaHeThI;

. paspaboTka 060CHOBAHHOIO NPOrHO3a COCTOAHUSA 060104UKM;

. uccnenoBaHue hakTUYECKOro CoCTosHMS buocdepbl NAaHeTbl U BAUSHUA HA HEe U3MEHEHMUS BHELHUX MOoJeln CUCTEMBI
M cobCcTBEHHO 3eMnun;

. Un3yyeHue haKTUUYECKOro COCTOSIHUS YenoBeYvYecKoln nonynsumm, ee CnocobHOCTM K BOCCTAHOB/IEHUIO MocCe
KaTacTpodsbl;

. pa3paboTka 060CHOBAHHOIro NPOrHo3a 1 BbipaboTka NpPeaOXKEHMN NO PasBUTUIO LMBUAIU3ALNN;

. MNOAKOHTPOJZIbHAA nNepepnada 3HaHUN n co34aHune ycn03m7| Ana rymMaHUTapHOro pasBuUTtusa 4enoBe4yecTBa.

Takas nporpaMMa He Morna 6biTb BbIMOHEHHON CUIOMUHYTHO WM 3@ KOPOTKWUIA CPOK, MO3TOMY 3KCneanuuus umena 6ombLyto
UYMCNIEHHOCTb, YKOMMJIEKTOBAHA NpodubHbIMU CNeumanmcTamm, cHabxeHa BceM Heo6X0AMMbIM A1 ANNTENbHOIO
npebbiBaHWUS B MOJIETE M Ha NJaHeTe.

LLITaTHaa 4MCNeHHOCTb aKkMnaxa - 348 yenoBek, U3 KOTOPbIX CMePTHbIX 6bi10 148 XeHWwMH 1 199 MyxumnH. S 6bin
€ANHCTBEHHbIM YE/I0BEKOM-aHIe/IoM, OCTaJIbHbIE - MPOCTO CMepTHble nan. Moum MNepBbiM 3aMecTuTenem 6bin Mpun Cut (137
nleT, BO3pacT Ha MOMEHT CTapTa 3Kcneamumm no kopabenbHOMY XypHany), 3amectutesnieM no xunsHeobecneyeHuio - Tuy 3yH
(137 net), 3amectutenem no Hasuraumm (FNasBHbIN WITypMaH) - Yonnec Oauccen (214 nerT)...

JKCneanuns rotToBmaack AOATO M OYEeHb TLWAaTeNbHO: HYXXHO 6b110 nogobpaTbh NPOMUABHBIX CMeLManmcToB CEMbSIMU, T.€. MYX
M XXeHa A0JIKHbI 6bl1n 6bITb BbICOKOKBaAN@PUUMPOBAHHbIMK Cleumannctamm, Heo6xoaMMbIMK A5 BbINOSIHEHUS 3agaHus. Ho
3Toro 6b1S10 Mano, - HyXHo 6bI10 cornacue NaAeh NOKMHYTb POAMHY MPaKTUYEeCKM HaBCerga: Korga OHW BEPHYTCS, UX
POACTBEHHMKOB M 3HAKOMbIX Ha Y/iey MOr/o yXxe He 6biTb, BCe U3MEHMI0Cb, POAMHA CTana ApPYyron... A ceMbn MOrnu
BEPHYTbCSA C AETbMM, YTO YMpOLLAs0 NpoLecc NocsenosneTHoON peabunutaumn. Kaxabii yenoBek npoxoamn TwaTebHbIN
oTbop. Ans akcneavummn nogobpanni148 cemerHbiX Nap, HO 6bIIN U HEXEHATbIE MYXUYUMHbI - 51 yenoBek. Mbl He cMOrnu
noaobpatb CeMelHbIX crneumanucTos... Ecnum 6bl 1 cHoBa Habupan akcneamumio, S HeXeHaTbiX He 6pan 6bl BOBCE, OT HUX
6b110 MHOro npobneM... Mpu oTneTe C Yney cpeaHuid BO3pacT YJIEHOB 3KMMa)a coctasnsn 173 roga, B TOM yucne gns
HeXeHaTbIX MYX4uH - 64 roaa.

Jkcneanumns npobbina Ha 3emne 157 3eMHbIX NeT U NOKMHYMa ee 6379 net ToMy Hasaa. (4379 rog Ao H.3. - aBT.).
dkcneanums 6bina NOAroTOB/IEHA OYEHb XOPOLO KakK B HAY4HOM obecneyeHumn, Tak U B TexHMYeckoM. Ha 6opTy kKopabns
HaxoauncCb:
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44 nnaHeTapHbix 30HAa MR-VII Ana noneToB Haj nnaHeTon

loa noctpoviku - okono 4800 neTt Ao H.3.

MecTo nocTposikm - nnaHeTa Yney cuct. lNpomeTes.

Ha3sHaueHue: BO3aylIHAA pa3BeaKka MECTHOCTU M NMPOCTPAHCTBa B Npegenax atMocdepbl B N06bIX
NMOrOAHbIX YC/IOBUSIX.

Skunnax - 3 4yen., Ans rpy30BbiX NMepeBO30K He NMpeaHa3HayeH, MeeTCcsa TONIbKO 3 oTCceKka
pa3MepoM okosio 500x500x400 MM An1s INYHBIX BELLEN 3KMNa)Xa M aBapuinHoro H3.
TexHu4yeckune gaHHble:

Jwnametp - 6 METPOB, BbICOTA - OKOJIO 3 METPOB, BEC - OKOJI0 4 TOHH, LWACCK HEe UMeeT.
MakcumanbHas ckopoctb - o 3000 KM/4, AanbHOCTbL 6€3 OrpaHUYEHUN.

B3net/nocagka nNo BepTMKaau, pexum 3aBMCcaHMs HaZ NOBEPXHOCTbIO, NoseT B 1I060M
HanpaBJ/ieHUN.

JlBurartesns - ypaHoBbI peakTop, obecneymBaeT aHepruein 8 nsnydyatenen rpaBUTauLMOHHOroO Nons,
YCTaHOBMIEHHbIX NO MepuMeTpy Kopryca noA yrjioM BHU3.

Cuctembl 3amnTbl: - BUonornyeckas ABuratens U BHELWHEeE CUIOBOE NOJie, BOOPYXXEHUS HeT.
Cuctema ynpasseHus - obecnedymBaeT paboTy B py4yHOM pexume. BopToBOM NMMNIOTaXHO-
HaBUraLMOHHbIA NPOLLeCcCcop: - ynpaB/ieHNne BEKTOPOM TArM Npu nuioTaxe, HaBUraunoHHbIN
aBTomaTt abcepBaumun 1 Kypca. Jlokatop 6okoBoro o63opa, cuctema o6pabotkun, oTobpaxkeHus m
3anncm TeEXHMYECKNX AaHHbIX noseTa.

CucTeMbl ANCTAHUMOHHONM CBSA3M 3KMMNaXa C Ha3eMHbIM LLeHTPOM, 3anucbiBatowlas annapartypa
BU3yanbHOro HabnwaeHns, CKaHMpoOBaHUA, KapTorpadnpoBaHUs 1 a3pOCbEMKM MECTHOCTM.

4 pa3BepbiBaTenbHo-60eBbiX 30HAa MI-LII (MAN-52)

loa noctposikm - okono 4800 neT Ao H.3.

Mecrto noctpoviku - nnaHeTa Yney cucremsl NpomeTes.

Ha3HadyeHue: NnnoTupyeMblii MO6UIbHbLIA BO3AYLIHO-KOCMUYECKUI YAApHbIN KOMMeKC Ans
BeaeHuns 6oeBbiX AeNCTBMI NO 3awmTe 6a30B0oro kopabsis B KOCMUYECKOM MPOCTPAHCTBE U
aTtMocdepe npu NtobbiX NOroAgHbIX YCNOBUSAX.

Skunax - 2 4en. - NUNOT U WTYypPMaH.

TexHu4yeckue AaHHsbIe:

[nameTtp - 8 MeTpoB, BbiCOTa - OKOMO 2,6 MeTpa, BeC - OKO/I0 9 TOHH, TpexcToe4yHoe ybupaemoe

LWaccu, MarHMTHbIE 3aMKN CUCTEMbI CTbIKOBKM.

MakcumarsbHas ckopocTb - 0o 9000 KM/4 B aTMOcdhepe, B KOCMOCE - M0 NoTpebHOCTU - MrHOBEHHOE yCKopeHune [0 -63 M/cek?
(obecneyeHo cucTemMol rpaBUTaUMOHHON KOMMeHcaumm 60eBbiX OTCEKOB 3KMMNaxa), AaJIbHOCTb sitobasi, HoO B 6€3B034YLHOM
NpoCTpaHCTBe He 6onee 94 yacos - OrpaHMYeHue No 3anacy Bo3ayxa AN AbIXaHus.

B3net/nocagka no BepTUKann, pexuM 3aBUCaHUS HaZ NOBEPXHOCTbIO M B MPOCTPAHCTBE, NoseT B 1I060M HanpaBieHuu.
/[Buratesb - ypaHoBblIl peakTop, obecneumBaeT aHepruen 36 msnydartenen rpaBMTaUMOHHONO noss, - 24 yCTaHOBJ/IeHbl MO
nepuMMeTpy Kopnyca noj yrioM BHU3, OCTajibHble aHaslorMyHoO BBEpPX.

Cucremsl 3aunTbl. - éuonormnyeckas ABUratend, sHewHee MarHUTHoe U CMaoBoOeE MnoJie.

BoopyseHue yaapHoe n o06opoHuTenbHoe: - BonHOBOM yAapHbI KOMMEKC Ha OCHOBE BbICOKO3HEPreTUYECKOro N3nyyeHus u
A - nanyyatenen. CuctemMa oTpaxKeHUs «HyneBon Matepum», T.e. oTpaxeHusa AN - nons. Cucrtema nepeHoca Mmatepumn XC
- MPOCTPaHCTBa B Halle NpoCcTpaHCcTBO. CucTeMa akTMBHOWM yaapHon POb, cpeacts PO - MaCcKMPOBKK, MOCTAaHOBKM MOMEX U
npotmeoaencTemsa POC npoTMBHUKA. ABTOMaTUYECKas CMCTeMa 3epKasibHOro oTpaXxeHus atak. Cucrtema V- NpoTMBOAENCTBUS
M nogasrsieHns bunonornyecknx obvekToB. CUCTEMbI ANCTAHUMOHHOM CBA3M 3kmnaxa c FOY, cucteMa ono3HaBaHUS «CBOW -
4yXO0M», cMcTemMa nomcka, cenekuum, aBToMaTMYeCcKoro COnpoBOXAEHUNS Liefei, ynpasiieHUs CUI0BbIM NoneM u 60pToOBbLIM
OpYyXueM.

Cuctema yrnpaBrieHusl - CABOEHHas, Ans paboTbl B pyYHOM M aBTOMaTUYeCKOM pexunmax. ybnnpoBaHHbIi 60pToBOM
NUAOTAaXHO-HABUTALMOHHbBIM MPOLECccop: - YNpaB/ieHNe BEKTOPOM TAMM Npu NMnoTaxe, aBTOMaTU4eCKOro MaHEBPUPOBAHUS B
60eBoli 06CcTaHOBKE, HAaBUraLMOHHbIA aBToMaT obcepBauMn N Kypca, aBTOMaTUYECKOro BO3BpaLLEeHNS N NpuUyanmnBaHnsg K
CTapToOBOWM NaHenu wsto3a. Jlokatop chepuryeckoro o63opa, cuctema otobpaxeHnsa AaHHbIX nofeTa u uenn, ynpasaeHus
OpY>XMeM Ha naHenn NpubopoB 1 WwnemMax akmnaxa. Cucrtema «cupeHeBon Mobunusauum» - nepexona B XC -npoCTpaHCTBO.
Cuctema O3-»cmpeHeBOro Kypca» - cuctema obcepsaunm n Hasuraumm B XC -npocTtpaHcTBe. CuCTeEMa «CMHEro 3aMelleHuns»
- UCMONb3YETCH ANa ABYCTOPOHHEN CBA3M NO PYHKLMKM 3aMeLleHns pa3yMa JyenoBeka-onepatopa FOY ocHoBHOro kopabns
npuv UCNosb3oBaHUM aHAponaos (6MopoboToB) B KayecTBe NuUI0TOB 60eBbIX 30HAO0B.

3anuceiBarowas annapatypa HabnoaeHus n passeakn 60eBoro NpoCTpaHCTBa, ero NosIMYacTOTHOrO N KOFrePEeHTHOro
CKaHWPOBaHMS B pa3/iMYHbIX AnanasoHax CnekTpa, adpOCbeEMKM - AOMOSHAETCA CUCTEMON «A0CTaBKU UCTUHBI» -
aBTOMaTU4eCKas AOoCTaBka MHdopMaumMmn Kancynamum ¢ aBTOHOMHbIM ABUraTeneM U cMCcTeMoil HaBedeHus. Cucrtema
COXpaHeHUs MHDOPMaLNM NPU aBaApUSAX - «HUEPHbIN ALLNK».

Cucrtema criaceHus - oBa KatanyJibTHbIX Kpecna-KarncyJsbl C aBTOHOMHbIMU ABUraTe/lbHbIMKU YCTaHOBKaMM, CUCTEMaMn CBS3M,
XXM3HeobecneyeHus, asapuiiHbiM H3 1 cpeacTBaMu BbDKMBAHUS, IMYHBIM OPYXWEM, 3anacoM BO34yXa, aBapuiHbIMW MasikaMu
N BO3MOXHOCTbIO aBTOMATUYECKOro Bo3BpalleHus Ha 6a30Bbli KOpabnb-HOCUTENb NPU CMAaceHUM dKUMNaxa B KOCMUYECKOM U
niaHeTHOM MPOCTpPaHCTBeE.

4 TpaHCNOPTHbLIX camonetra-ampubun

loa noctposikm - okono 4800 neT Ao H.3.

MecTo nocTposiku - nnaHeTa Yney cuctemol NpomeTes.
Ha3HayeHune: ABMALNOHHbIE TPAHCMOPTHbIE NEPEBO3KMU.
Skunax - 2 vyen. - NUA0T U WTYpMaH.
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TexHuuyeckue fgaHHble:

MoXeT caauTbCs U B3NeTaTb Kak C FPYHTOBOro aspoApoMa, Tak U € BoAbl, C xnakoro 60n0Ta, ¢ rnyboKoro cHera u poBHOrO
03epHOro sibAa, Waccu B HMXHEN YacTu Koprnyca ybupaemble, «Be3gexogHble».

BbicokonnaH, pa3Max KpbiibeB 62 MeTpa npu AnMHe camoneta 48 MeTpoB, 0AMH Kunb. AnameTp dro3ensika - 6 METPOB,
BbICOTa MO KOpMyCy, Koraa camosieT CTOMT Ha Laccu - 8 MeTpoB; Mo KUt - 16 MeTpoB. Pasrpy3o4dHas annapesb 1 rpy30BoM
Nk c3aaun. MNpysonoabeMHOCTb camoneTa 84 TOHHbI NpU CO6CTBEHHOM Bece B 43 TOHHbLI. Xopollas MexaHu3aums Kpbinia ¢
ob6ayBoM cTpyen gBuratens npyv BbICOKOM aspoANHAMMYECKOM KayeCcTBe KOHCTPYKLUMM, Ha KOHUAX KpblbeB - nonaasku. [lBa
ABuUraTtensl, yCTaHOBJIEHHbIE B 6 MeTpaxX OT KOpnyca, Ha KpblsibaX, TOYHEe, HaA KpbiibsaMu, obecneumBann ckopoctb 500 km/
4, AANbHOCTb NoJsieTa He orpaHnyeHa. BaneTtHas ckopocTb 150 kM/4, nocagouHas - 110 kKM/4, peBepc TSrnm NOBOPOTHbLIMMU
3acnoHKaMu conna aAsurartens.

[Buratenu Ha saepHoM Tonmee obecneymsBaloT CxaTue BO34yXa OCEBbIM KOMMAPECCOPOM C MocAeayoWnM HarpeBoM ero B
TENNOOO6MEHHMKE PEaKTOPHOW 30HbI U BbIBPOCOM peakTMBHOM CTpywu. PeakTop ABuratens cConeBown, C naaBleHNUEM CONeNn B
paboyeM pexunme, KOHCTPYKTUBHO BbIMOSIHEH B BMAE KOJbLa, PACMofIOXeH MexXay KOMNpPeccopoMm n TypbuHoli. 3anpaBka
TOMMBOM pa30Bas, NpU NOCTpOMKe camoneTa. TON/IMBOM CIYXUT COMb YpaHa, KOTOPYIO Mbl Ha3blBanu «CeoKoa»,
XMMWYECKUIA COCTaB COSIN CEKPETEH, - OH NO3BONSET n3bexaTb addeKkTa «KpUTUYECKon Maccol» npu pabote peakrTopa.
CTep>XHM aBapuMMHON 3almMTbl KagMMeBble, C BbICOKOMPOYHON 060/104KON. YNpaBeHne TArom yepes CUCcTeMy yrnpassieHus
peakTopa. TemnepaTtypa pabouelt 30Hbl TennoobMeHHMKa asuratens 20000C. bnonormyeckas 3alunTa akTUBHOM 30HbI KakK Y
BCeX NneTaTtesibHbIX annapatoB - 90 MM cBuHUA ¢ 06anuoBkoln 0,1 MM HeakTUBHOIo Tepomaa.

HocoBas cTolika waccu noBopoTHas, C ABYMS pexmMamu paboTbl Bbinycka 1 ybupaHusa: npu NpoMexyTo4YHOM Bbinycke
CTOMKM LWaccu naHesb CTBOPKM /lOKa NMOBOPAYMBaAETCA Ha NepeaHEM neTsieBoM y3sie n obpasyeT cBoel NMaI0CKOCTbI HOCOBOM
peAaH c ynpasnseMbiM Yr1OM aTaku. MIcnonb3oBaTb CTOMKY B 3TOM peXmMMe Kak FPYHTOBYIO ONOpPY Henb3s. [poMexXyTO4YHbIN
peXuM UCNoNb3yeTcs Npu B3NeTe C BOAbI U Npu nocaake Ha Boay. [pu 3aBeplueHumn nocagoyHoro npobera no Boge CTBOPKaA
JIIOKa M CTOMKa BbIABUIatoTCA NMOAHOCTbLIO. MNpn 3TOM CTBOpKA paboTaeT Kak AONOHUTENbHbIA BOAHbIA TOPMO3, CHMXas
CKOpPOCTb NoaxoAa K npuyany mnm K 6epery, a Kkosieca CTOMKM NO3BOASIOT BbIXOAUTb Ha 6eper 1 BbINONHSATbL MaHeBpbl MO
pynexke Ha aspogpome. pu nocaake un B3nete c 60510Ta, CHera n Nbaa HOCoBasi CTOMKA He BbIMyCKAaETCs, a npwu
6a3npoBaHMKN Ha aapoapOMe UJIN FPYHTE UCMNOMIb3YeTCs TOJIbKO B MOIHOCTbIO BbIMYLWEHHOM COCTOSIHUM.

TeneXXKn OCHOBHOIMO LACCK TPEXOCHbIe, Ha CABOEHHbIX Kosiecax; CTOMKM ynpaBasieMble, Npy BbINOSIHEHUW MOrPY304HO-
pa3rpy304HblX paboT MOXHO MEHSATb BbICOTY annapenu. FoHA0MNbI OCHOBHbIX LWACCK pacnonoxeHbl No 6okam drozensxa
HaK/IOHHO, HWXKHAA NaHenb JIloKa naockas, OTKMAbIBAaeTCs B CTOPOHY Npu Bbinycke waccu 6onee yem Ha 1800. MaHenn
CTBOPOK JIIOKOB MMEIT NOCTOSAHHbIW YIroa aTaku, YTO MO3BOMSET UX MCMONb30BaTh MPU 3aKpbITOM MOSIOXEHUM B KayecTBe
penaHa, obnervatowero B3NeT U NOCaAKY. B3neT n nocaaka Cc OTKPbITbIM JIIOKOM U BbIABUHYTbIMU LWIACCK TOMbKO Ha
aspoApoMe U FpyHTe, B OCTaslbHbIX BapuaHTax OCHOBHOE LLACCKU He BbiNyckaeTcsa. [JHO dro3ensxka naockoe, no KpasMm ¢
ABYMS MpOoAo0sbHbIMKM pebpaMn-nos03baMuM, NPOXOAALLMMM MO BCEMY AHMULLY M pa3HeCceHHbIMM Mexay coboin Ha 6 MeTpoB.
Pebpa obpaszoBaHbl ABYMS NPOAOSIbHbIMU HankaMn CUI0BOM KOHCTPYKLMM OCHOBaHUS (to3ensixa, KOTopble MpoXoasT
CHapyxu. pu B3neTe n nocagke Ha BoAy, MOKpoe 60/10T0, CHer oHM 06pasyroT NONOCTb BO3AYLIHOM NOAYLIKMW,
dopMnpyeMyIo CKOPOCTHbIM HaberatoLwmm NOTOKOM, YTO 3HAaYUTENIbHO YMEHbLUAET CONPOTMBEHUE BOAbl U obneryaeT B3neT.
Mpwv Nnocagke y NoaywkKn Bo3HnKaeT apdeKT asapoamMHaMmMUecKoro skpaHa, obneryarLwero KOHTpPosib BEPTUKASbHOM
ckopocTu. Mpn nocagke Ha rnagkuii nen pebpa MrparT posb NONO3bEB, KaK Yy CaHEN. YaenbHOe AaBfieHWe Ha CHer OT
NJI0CKOro gHuwa grosensxa npu rnosiHoM Macce caMoneTa coctaBnseT Bcero okono 0,6 T/M2, 4TO CONOCTaBUMO C YAESbHbIM
OABJIEHMEM Ha CHEr OT JIbDKHUKA.

5 Mopckux cyaos asmHoin no 50 MeTpoB, rpy30noabeMHOCTbIO MO 60 TOHH Ka)kAabliA, CKOPOCTb Ha Boge A0 40 km\uac;

49 rpy3oBbiX aBTOMO6UIEn rpy30noAbEMHOCTbIO MO 4 TOHHbI, ABUraTenn paboTaloT OT BbICOKOEMKUX
SHEProakKyMyJIaTOPOB. DTO HE 3/IEKTPUYECKME aKKYMYNSATOPbI, @ HECKOIbKO MHbIE;

9 TPaKTOPOB, TOXE Ha aKKyMynsTopax. TPaKTOpbl BECOM MO 4 TOHHbI, HA MHEBMOXOAY, LWMPUHA LUMH OKOJI0 NONYMETpa,
BbICOTa OKOJI0 MeTpa. YnpasieHne «aoMatolencsa» pamon, oueHb MaHeBpeHHbl. LLinpnHa TpakTopa 4yTb MeHblle ABYX
METPOB, BbiCOTa - HEMHOIrMM 6oniee MeTpa, KabuHbl HET.

OcHaueHne akcneanumm 6b110 BblAENEHO COMTacHO «Hopmam O6ECI'Ie'-IEHHOCTVI>>, KOTOpble Ha KaxXAyt aKcneanuunto
YTBEPXAAET JINYHO CospaTtenb. OH Cam PEryNApHO KOHTpONnpoBan BCce pa60TbI rno aKcneamumm Ha 3emnio, npocun He
3a4€EpXnBaTb NOAroToBKY M TOpOMNua Hac.

HemeaneHHo no npubbITUKM cTanu cosaasBaTb UHPPACTPYKTYPY ANS XKU3HWU U obecnedeHnss HayyYHbIX nccnenosaHmin. Yepes
rpy3oBble Wo3bl BepxHen nanybbl (pa3mep NoABMXKHbIX FPy30BbiX NaatdopM - 8x8 MeTpoB) U3 aHrapoB NOAHSIN
naaHeTapHble 30HAbI, UX AMaMeTp - 6 MeTpoB. OHU 6bINK HeobxoanMbl Ang 6amxHen pa3seaku u obecneveHus pabor.
CMOHTMpOBanu rpy3osble U Naccaxupckne nndTbl HAPYXY M BHYTpb Topa Kopnyca. BHyTpu Topa pa3mectunacb 6asosas

http://istina.babikov.com/txt/glava_42.html (3 of 5)06.04.2007 17:38:27



KHuea 10.A. Ba6uxosa "MUPOBO33PEHUE unu BO3BPALLEHNE IPOMETES" - Tnasa 42. Jkcneduyus lTpomemes

rpyHTOBas CTaHLUMs, B ee AOMUKAX XU/ SKUMNAX - 3TO Sy4lle, YeM Ha Kopabne. Bbirpyaniv aBToMOGUAIN U TPaKTOPbI.
Henaneko oT MecTa nocagky pacyncTWUIM NIOWAAKY B3/IETHO-MOCAL0UYHONM MOMOChl U CMOHTMPOBAIN HECKOJIBKO
TPAHCMOPTHbIX CaMOJIETOB - OHM HY>XHbl 6bl/IM AN CO3AaHUS KOHTUHEHTanbHbIX 6a3. Ha 6epery KpacHoro mopsi co6panm
OMNPECHUTESTbHYIO YCTAHOBKY M MPONIoXunn Tpy6onpoBog K kopabnto 1 kK nonaM. MotoM cobpanm Mopckue cyaa v nocTpouamn
npuyan.

TonbKO Mocne 3Toro Mbl CMOMIN NPUCTYNUTb K AeTalIbHOMY UCCIeA0BaHUI KOHTUHEHTOB, CO34aHMI0O MOCTOSAHHbIX U
BpeMeHHbIX 6a3 B EBpone, Adpuke, tOxHol n CeBepHoli AMepuke, N'mmanasx, Tubete, ABCTpanun n AHTapktmae. Tn 6a3bl
06CnyXunBanncb TPAHCNOPTHLIM aBMa3BeHOM. Tya caMosieTaMu A0CTaBsIMCh 6ypoBble YCTAaHOBKM, Hay4yHoe o60pysioBaHue,
3Heprob/0KM, CpeacTBa CBA3WM U KOHTPOJIS, MOBUIbHbIE AOMUKK AN pa3MELLEHMS NMepcoHana, 3anacbl NMTaHUs - Ha 3TO
YLUI0 HECKOSbKO NeT.

lMocne co3agaHMsa CeTU KOHTUHEHTAsbHbIX CTaHLUWIA Mbl CMOM/IN NPUCTYNUTb K NpOrpaMMe UccrefoBaHui B NOHOM obbeme.
Bce paboTtanu o4yeHb MHOro. MNpeacrtaBbTe 06bEM paboT: OKOSIO COTHM NIET HaNpsXXeHHOro Tpyaa 348 yenoBek, OCHaLLEHHbIX
caMoll NepefioBOl TeXHMKOM. Bcs nocTtynatowas nHdopmauma obpabaTbiBanach, Hakananeanacb U aHanMsuposanach
LleHTpanbHOM aHanNTUYECKOM rpynnon, AMCNounpoBaHHON Ha Kopabne.

. = ; Ansvibisicann Ga% - [ - =
- . m "
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KapTa avcnokaunm oCHOBHbIX 6a3 akcneamumm MpoMmeTed

BbisiBNeHMEe CTaTUCTUYECKMX 3aKOHOMEPHOCTEN HEKOTOPLIX AJSIUTESbHBIX MPOLLECCOB, HAaNpUMep, oueHKa reodusndeckmnx
npoueccos 3eMHOM KOpbI, B3aWMHOW NMHENHON 3BOJTIOUNN MAQTEPUKOBbIX MJIUT N BO3HUKAKOLWEro B HUX nongd Hal'lpﬂ)KeHMﬁ
TpeboBanu 6onbworo ob6bema paboT No ycTaHOBKE Hay4yHOro o6opyaoBaHNa M MHOIFO BpeEMEHU A5 HabnaeHun, no3ToMy
TOJIbKO CNyCTA 95 neTt Mbl CMOIn caenaTtb BbiBOAbI.

B 4yacTHOCTM, pe30oHaHCHOEe BpalleHne sapa 3eM/n HE N3MEHMUI0Ch - OCTasoCh NPexHMM, 538 cyTok, T.e. TaKMM, KakKnUM OHO
6b110 HA MOMEHT oTAeneHns o6onouykn. Ho nameHeHmne opb6UTLI 6bINIO KOMMEHCUMPOBAHO APYIrOM COCTaBNSAOLWEN: N3MEHUINUCD
UMK nepnoaa akTMBHOCTM 3eMHOro aapa c 6onee uem 200 Toicay net Ao 21570 neT v ero 4yactoTHasa xXapakrepucrtuka,
KOTOpas MoHM3Mnach Ha nopaaok, 4o 104 My, YTo BbI3BaNO 3aMeasieHne BpalleHns 06010UKM NNAHETbI U YBETUUYEHUe
AJINTENBHOCTM CYTOK - € 21 yaca 43 MUHYT 40 CeroaHslHero 3Ha4vyeHuns (paHee mn ceiivac Be3sge NpUMeHeHa CerogHsLWHAS
ONMTENBbHOCTb CYTOK - aBT.). Pexunm BpaweHnst 060104k 3eMnn SBNSeTCS AN HEE HECBOMCTBEHbIM, MO3TOMY U3MEHWU/IOCh
rnoJsie HanpsiXXeHui B Nopoaax 3eMHOM Kopbl, (OpMMPOBaBLLEECS 3BOJIOLMOHHO MUAnapabl neT. Bo3pocna onacHocTb npobos
060n104KN, N reodnanyecknuin NPorHo3 6bis1 HeyTEeWNTENbHbBIM: MONYYanochk, YTo Yyepe3 6,5 Thicad neT HensbexeH npoboi
3eMHOMN 060/104KKM 1 rMbenb NpakTUUYECKN BCEro YesioBevyecTBa M BbICLINX XUBOTHbIX. DTO cneacTeme Katactpodbl Mkapa m
BbI3BaHHOW elo pa3zbasiaHCMPOBKM YyCTAaHOBUBLLErOCS rpaBUTaLMOHHOINO B3auMOAeNCTBMS nNaaHeT OKOJI0CONTHEYHOM 30Hbl
CONHEYHOI CUCTEMbI - HOBOW Op6UTbI 3eMNIMN - N @aHOMaJIbHOIO peXXmnma BpaleHUs 060/104KM ee KOopbl.

OTyeT akcneanumm NpuHUMan nnyHo bor 6439 net Tomy Haszaa (4439 r. 40 H.3.). OH NpuKasan He MeHsTb YCTaHOBMBLUMECS
reodusnyeckme napameTpbl (onacHo, o6onouka Morna He BblAepXaTb, @ IKCNeaAnUmen Ao Hac yxe bbina ycTtaHoBMeHa
cucteMa ctabunmsaumm BpawieHns 060104KN), HO penn N3MEHNTb ASIUTENBHOCTb XU3HU Ntogen 3emnm ¢ bonee yem 1000 go
120 3eMHbIX NeT. Ty paboTy 6bISI0 MOPYYEHO BbIMOJHUTL HaM...

ABT. - Tak npaega, 4Tto nepsblie naM - Agam n Eea - Xunm no Toicaye ner?

CI - MNMpasaa. Tonbko Agam 6bin Aaneko He NMepBbiM: Mbl U3yYanu XU3Hb MHOIMMX HAapOAOB, U HE BCE XW/IN CEMbAMU... Ay
Apnama 6bia cemerHasa AMHACTUA, 3TO O4YeHb BaXKHO. XXun oH Ha a3maTtckom 6epery KpacHoro mopsi. Mbl u3y4danu Bo3pacTHble
N reHeTUYecKne U3MeHeHus Nigen Ha npumepe MHOrnx cemen. Cembsl M NokoneHns AgamMa ToxXe MCCnefoBanuch,
nHdopMaums o Hel 6bina B oTyeTax. OTyeThl aKCNeaMuum nepeaasanncb bory, HoO oHM 6bIN M Ha BHELWHKX H6a3sax.

ABT. - Kak e Toraa oHa nonana B bubnuio?

CIM - Buanmo, «BMHoOBaT» EHOX. OH 6bIs1 CaMbiM YMHbIM U3 3€MHbIX II0AEN, KOro S 3Han. OH 6bi1 Aaxe MOMM JIMYHBIM APYrOM
1 06 akcneauumm 3Han Bce. EHOx 6bICTpO 06y4ancs U cxBaTbiBan 3HaHUS «Ha NeTy», He 3psi bor ero B3sa ¢ cobon.
PopnocnoBHyto cBoel ceMbm NOMOI COCTaBMTb HaM EHOX - OH BoAMA nccnegoBaTenen No CBOMM poACTBEHHMKAM M 3HAKOMWUI C
HuMKU. Korga 6bi1a noctaBneHa 3ajada usydeHus cemen, poantenein Agama yxe He 6b1s10, Kak He 6bIJ1I0 M MMCbMEHHbIX
CBUAETENbLCTB, - C/1elOB He OCTanocb. BoT AgaM 1 cTan nepsBbiM Mo CTapLUIMHCTBY U3 BCeX U3BeCTHbIX. Korga Borom
coctaBnsinmcb CBSilLEHHble NMcaHuns, EHOX, BO3MOXHO, 6bin psaaoM. Mcnonb3oBaHue B UCTOPUM Pa3BUTUS YenoBeYecTBa
ceMbu AlaMa B KayecTBe NnpuMepa BeCcbMa pasyMHO.

ABT. - Bbl MeHsANM anckpeTHyto dyHKumto? Cetvac oHa y nogen 0,002/32.
CI - Tebe nzBecTHa CyTb ANCKPETHON DYHKUMK? [la, MEHSIIM MMEHHO ee.
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ABT. - Kakas oHa 6biia y nogen?
CIM - Y 3eMHbIX Ao koppekunuun - 0,002/3...

ABT. - Bcero-1o0? HerycTto... Tak BOT B YUeM UCTUHHbIN CMbICNT «OMHA AYLWWN» UNu «orHa MNMpomeTtesa»! Bbl ycunmnm
WHTEHCMBHOCTb MU3Ny4deHus moaynsa pebep. Kak naMeHmnacb KapTuHa U3nyyeHus, ecnm cMOTpeTb 13 XKentoro npocTtpaHcTea?

CIn - Jlyy ctan ropasgo spue.

ABT. - Bbl 32X B HaWKMX cepauax OroHb pasyMa, a Ha 3emnie A0 CMX NOop CYUTALOT, YTO MUdmdeckumii NMpomeTen Hayumn
nogen pasxuratbe KOCTPbl M Crac nx oT CMepTu Ha xonoae nocne oTtona, 3a 4to 1 6bia1 Haka3aH 6oramum, Bo3XKenasLWMMN
rmbenun yenoseyecTBa.

CI. - Hy uto 4 Mory ckasaTsb...

ABT. - A Kakas HacTpoika y Bawwux, y noaen Yney?
Crn - 0,003/4...

ABT. - U xBaTaeTt?

Cn - BnonHe.

ABT. - Tenepb S NOHMMAlO, MOYEMY BallM MALUUHbI «CaMW €34AT», - HEMb3s BaM CAAUTCA 3@ py/ib: peakuus meaneHHas,
BbIPYUYMTb MOXET TO/IbKO aBTOMaTMKa. HO 3TO criokorHas n A0CTOMHAas XM3Hb. A Kakue napameTpbl TemnepaTtypbl Tena,
nynbca, KPOBSIHOrO AaBfieHns Bbl 0TMeYann y 3eMHbIX NI0AEN A0 KOPPEKUNU, B HALUUX CErOAHALHMX Pa3MepHOCTAX
NU3MEpEHNIA?

MpuM. aBT. [leno B TOM, YTO Y MEHS MpU pa3roBOpe BO3HWK/N COMHEHMUS B KaXyLLEeNCcs HEeCONMOCTaBMMOCTU NapaMeTpoB ANCKPETHOM hYHKUMK oAen
Yney v nx npoAoIKUTENBHOCTU XM3HKW. ony4yanock, YTO AN ANUTENBHOCTb B roAax Y/ey, a He 3eMHbIX, AN 3HaYeHNs PYHKLMN MHe AaBanu
HenpasBu/bHO. S HECKOJIbKO pa3 npocun CeMacy YTOYHUTb: Kakas pa3sMepHOCTb AIMTENbHOCTU XU3HWU - 3eMHbIe roAbl v roabl Yney? MNpu Takon
PYHKUUN ANUTENBHOCTb XMU3HW A0KHA 6bina 6biTb 600-620 3eMHbIX JIET, YTO TOYHO COOTBETCTBYET nepuoay B 420 net Yney, Ho Cemsica HacTansan:
BCE NMPaBWIbHO, MMEHHO 420 3eMHbIX JIET. TO/IbKO MOTOM S MOHSAM €ro NpaBoTy: Yy HAac pasHble YCNoBMS cpeabl obutaHms. Ha 3emne npu Takon
dYHKLUM MOXHO NpoXxuTtb 600 neT, a Ha Yney Henb3s. Ha Yney 6onblie kncnopoga -30%, 1 Bbille CpefHSs TeMnepaTypa, CnefoBaTesibHO, Bbille
AKTMBHOCTb OKUCIMTENbHbIX peakunin. Halm 4oNroXX1MTENN XUBYT UMEHHO B BbICOKOFOPHbIX palioHaX, rAe napuuanbHoe AaB/ieHne Kucnopoaa u
cpefHve TeMnepaTtypbl 3HauUMTenbHO Huxe. [ina nioaen Yney pabota Ha 3emne 6bi1a TAXKKUM UCMbITAHUEM: XONOAHO U KUCIIOPOAHOE ronofaHne; a
Mbl, 3€MHbIE JIOAN, Ha YNey XWUTb NPOCTO HE CMOXEM, CrOPUM OT U36bITKa KMCIOpoAa: Y Hac CAULLIKOM akTUBHas dyHKUMA. Mpy NoBbILLEHUN
TeMnepaTtypbl Tena MOXET HayaTbCsi XMMUYECKOe OKUCIIEHNE TKaHeh U3HYTPU, Mbl 3aropuMcs He OT NOAHECEHHOWN CNUYKK, a caMu no cebe. Mbl faxe
Ha 3emne cropaeM kak akes, ecin OTKIYaeTCs reHepaTop ANCKPETHbIX MMMNYNbcoB. OnacHas WTyKa 3TOT KUC/I0POA.

Cn - Temnepatypa Tena 34,70C; kpoBaHoe aasneHune 50/40 MM pTyTHOro ctonba, yacrtota nynbca 30 yaapoB B MUHYTY.

Mpoponxy. Bor noHMMan oT4eT aKcneaMunmn ropasgo rnybxe, 4eM HaM Kasanocb. OH XOpPOLIO NOHUMaJs, YTO YesioBeK 6bi
CO34aH U naeanbHO adanTUPOBaH K YC/TOBUSAM MpPeXHen 3eM/n, a Ha Hell BCe M3MEHWJI0Cb: U BOJIHOBbIE MONS, U CKOPOCTb
BpalleHna nnaHeTbl, UHTEHCMBHOCTb COJTHEYHOIO U3JTy4eEHUA N MHOroe Apyroe. FnaBHoe, 4YTO NyTb 3BOJTIOLUNN YenioBeYeCTBa
K pasBUTOM LMBUAM3ALMN B HOBbIX YC/TIOBUSIX CXXMMANCs B AeCATb pa3 No BpeMeHU Mexay KaTtacTpodamm o6oio4uku. BoT
noyemy OH 1 pewun noaen «yckoputb» B 10 pas. [lo cnx nop Ha 3emne 6b110 CNOKOMHO, XU MUPHO, HETOPOMIMBO,
YMUPOTBOPEHHO, B raPMOHMKN C OKPY>KaloLLeN Cpeaoii, a Kakne nocseAcTBUA MOXET AaTb YCKOPEHHbI XapaKTep XWU3HU U
MblLLEHUS Ntoaen? YenoBek co3aaH Kak 3aBepluatoliee 3BeHO cbanaHCMpOBaHHOM 3KOCUCTEMbI, U Ntoboe ee OTKIOHEHME,
BKJIHOUAsl CaMOro YesioBeKa, MOrfo NpPMBECTU K HEMpeacKasyeMbIM NOCNeacTBUSAM, K rmbenun nogein. Ecnm 6bl Mbl «yckopunm»
NI04eN U cpasy yneTenu, cneaytowas akcneamumna Morna HanTtn 6es3niogHyo nnaHeTy... HyXeH KOHTponb, NoaToMy bor u
npuKasan HaM OCTaTbCs Ha MNJlaHeTe elle Kak MUHUMYM Ha 60 neT.

[nsa skunaxa kopabnsi 370 6b110 LWOKOM: Mbl BbINO/HUAN NepBOHaYasbHblIi MaH 3KCNeAUUMOHHBIX paboT, BCe yxe MedTanu
06 oTneTe AOMOI, cnanu TenerpaMmmbl poaHbIM U 6/IM3KUM, @ 34ECb OTbE3[, NEPEHOCUCS Ha ANUTENbHOE BPEMS, YTO, BUAMMO,
W CbIrpano poKOBYIO posib B cyAbbe Hallel skcneanumu. ..

Mocne oTyeTa 1 pelweHuns bor ybbin ¢ 3eMan Mo AenaM MHbIX MMPOB. Mbl B TeUEHWE ABYX SIET NMPOBENM NOArOTOBUTENIbHYIO
paboTy n 6437 net ToMy Haszapg (4437 r. o H.3. - aBT.) bblla BHECEHA KOppeKUMs B NPOrpaMMHO-BPEMEHHON 610K BUTOHHOM
MaTpuLbl YenoBeka 3eM/IN Mo N3MEHEHUIO HAaCTPOMKKN YacTOTbl AUCKPETHOMN YHKUMKN, YTO U Bbl1I0 HAYasIOM YCKOPEHHOIO
OBWXEHUS pasyMa ntoaen 3eMnn K pa3BuTUIO LMBUIM3ALMN.

YUACTHUE

@ S B Hayano 06 aBTope/3akas rnaBbl KHUMA "HakaHyHe Cypa" dopym
Y| fclllpl %5s P yHe Cya py
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rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aka3s

<< Hazan

naBa 44. Owwnbka lNpomeTes. Tparegna akcneamummn

Cemsica npogomkan: «C otnetom bora B akunaxe uapwuia pacTepsiHHOCTb: BCe yXe roTOBMAIMCb AOMOM, paAoBanCh, YTO
CKOpO, Yepes TpuHaauaTtb NeT, YBUAAT poaHyo Yiey. Dkunax 6bi1 Becb Ha kopabne, KOHTMHeHTanbHble 6a3bl Mbl yXXe
NMPaKTUYECKN CBEPHY/IN, OCHOBHbIe Npnbopbl 1 060pyaoBaHMe BbiBE3NMN: HEO6X0AMMOCTb B 6a3ax oTrnagana no Mepe
BbINOSIHEHUSA paboumx nporpamm. O4HO 3aaHue Mbl BbINOMHWAM, @ HaM Aanu ApPYroe...

MonMnTe, caMa no cebe Takaa AnuTenbHas paboTa Ha 3eMse, KOTOPYIO Mbl YXXe NpoBesin, ecTb 60MbLION YesioBeYeCKnii
noasur. NMoutn 100 neT Xun3HU 1 paboTbl B YCNOBUAX KMC/IOPOAHOIO FOSI0AaHUSA Ha YyXXOW NiaHeTe, 3a 6e3aHy neT u
MPOCTPaAHCTBa OT POAHOMO AOMa, KOrAa XOJI04HO, AblaTbh HEYEM, NIErKME XaAHO PBYT BO34YX, @ KMC/IOpoAa B HEM TOJIbKO
60% OT NPMBbLIYHOIO YPOBHS. MHOrMe Hocunun c cobor B anTeykax NepBoi NOMOLLM KOMMNAKTHbIE 6an/IOHbl C KUCNOPOAOM...
OTabixanu B kKopabne 1 B AoMuUKax, rae 6biia pogHas atMocdepa... 4 noHMMan nogei, a Yem Mor NoMoYb?

Sl XopoLwo NOHMMan 1 Apyroe: KTo-TO A0SXKEH 6bln caenaTb 3Ty paboTy. Yyaec He 6biBaeT, uyaeca TOIbKO A/ AypakoB. A
KaX[oe «4yyao» HYXXHO rotoBuTb. DTO paboTa. A KTO ee eule caenaet? [0TOBUTb APYryl aKcneanumio? HepasyMHo:
noTpebyoTCst COTHU NIET YCUNNIA LenbiX umBunmnsaumin. Notomy bor n pewmnn Hac ewe octaBuTb. MHe 6bisla M3BECTHaA
OpPVEHTUPOBOYHAsN AaTa creaytowero npmbbiTnua Bora, U 9 He CKpbiBan ee OT 3KMMnaxa: Ha 3eMfie HaM NpeacTosiio NPoBECTU
ewe okoso 60 neT... OH BCe XOpOLWO NOHMMas, NOHMMas, YTo 3TO eANHCTBEHHO BepHoe pelueHune. NMoHUManm 3To MHOrMe Ha
Kopabne, HO He Bce...

D70 pelleHne yrHeTalolle NoAeNCTBOBalIO Ha 3KMNAX: OAHWU, BEPHble A0Sy, CTasM FOTOBUTb HOBbIE MflaHbl paboT, a
HEKOTOpble, KOTOpble No6osANCb roBopuTb Npu Co3aaTtene, nocne Ero oTneTa ctanu MeHs ynpekaTb: «4YTo Tebe nepexuBaTtb
- y Tebs XU3Hb BeYHasi, BpeMs ans Tebst HU4ero He 3HauuT! A Mbl oM, NOHMMaelb, XUBble! Y Bac y BCeX eCTb CEMbMU,
3ab0Tbl 0 AeTAX, @ Y Hac UX HET... Mbl XXUTb XOTUM...» M HE NPOCTO rOBOPWUN, a@ CO34aBajin B SKUMAXKe HE3L0POBYIO
aTMocdepy. 3T0 bblIM XONOCTAKM, NMpaBaa, He BCe - 7 XONOCTSKOB He 6yHTOBaAn. 270 6binM 5 BbIBLUMX XONOCTAKOB, C
KOTOPbIMU XWNM pa3BeAeHHbIE XXEHbl, N 2 XONOCTSKa, BEPHble AoNry. HeaoBosibHbIMKM OKa3anncb 44 xonocTsika U 5
pa3BeAEHHbIX MYXUUH...

MoacumnTtanTe: npu OTnNpaBKe B NOJSIET, CPeAHU BO3PACT YJIEHOB 3KMMaxa coctasnsan 173 roga, (B TOM UYMC/Ie HEXEeHaTbIX
MYXUUMH - 64 roga), nntoc 157 net Ha 3emne, nntoc 26 neT Ha nepeneT, UTOro BO3pacT MO BO3BpaLLEHUNIO AOMOM - B CpeaHEM
356 net - (CTapoCTb) MK ANs X0NoCTAKOB - 247 net - (6onble NONOBUHbLI XW3HK). Bce cumtaTb yMeloT.

MoacunTtanTe Apyryto undpy: 3a Hawe OTCYTCTBME Ha Yney nponget 6e3 acddekTa cokpalleHns BpemeHn - 464 roga Ha
nepenet, nawc 157 net Ha 3emne - utoro 621 roa, 4YTo B NOSTOPA pa3a NMpPeBbIWAET ANMTENBHOCTb XMU3HK Ha lNpomeTee...
MepcnekTnBa 6e3pafoCcTHas: AOMA He 0CTasoCb HUKOrO, HU POACTBEHHMKOB, HU APY3€el, HU BAU3KUX -MUP U3MEHWU/ICS - TaM
yXXe Apyrue, 4yxue goma, apyrme moabl, obbiyamn... Xopowo, Koraa BepHyTCS ceMbsaMU: ecTb 6nm3kume Tebe nogn. A ecnum
yfieTan MosioAbIM YelI0BEKOM, BEPHYJICS OAMH, CTApMKOM, Y KOTOPOro HU CeMbM, HWU AeTel... [ToiMUTE XONTIOCTAKOB: OHU TOXe
6blN NOABMU, UM TOXE XOTESIOCb MMETb CEMbIO... A 34eCb HYXHO 6bI/I0 eLle TopyaTb Ha YyXOK niaHeTe, TEPSS C KaXabIM
AHeM Hagexay Ha cyacTbe...

XonocTaku ctpaganu ocobeHHo: Ha kopabne 6b110 MHOMO AeTel, IKUNaX yYBeNNUYMACA NoYTU Ha YeTBEPTb, @ Y HUX HUKOrO...
DneMeHTapHas YyenoBeyeckas 3aBUCTb YYXXOMY CHACTblO U HEyeMHas Tocka Mo CBOeMYy... Hayanncb HeNpUSATHOCTU, pacnanocb
naTe cemen... Cnacana paboTa: Hy>XHO 6bI/10 pa3BepHYTb MO BCEM apeasiaM 0buMTaHMs NAen Ha BCEX KOHTUHEHTax

BUTOHHbIE M3NTyYaTenn 455 NepekoaMpOBKM NPOrpaMMHbIX Gaiios MaTpuu nogen. Mol 06nyyanu uenblie KOHTUHEHTbI, Uy
MaTepen NoSIBASIINCH WYCTpblie AeTU. HaM elue A0NTro HY>XHO 6bl10 XAaThb, NOKa BblpacTeT ABa-TPW NOKOJSIEHUS NtoAen, YTobbl
cAenaTtb aHanuM3 pasBUTUS HOBOro YesnoBeYvecTBa M AOMOXUTb BbiBOAbI Bory. Tonbko OH MMen npaBo AaTb KOMaHAy «domoin!».

C yckopeHueM pas3BuTus agen Bo3HUKAM npobnembl ¢ obecnevyeHneM aogen NnpoayKTaMmm nutaHus.
PaHblle yenoBeKy Hy>HO 6blJI0 HEMHOIO eAbl, Tak Kak MealleHHOe TeYeHne OKUCINTENbHO-
BOCCT@HOBUTENbHbIX peakunii He TpeboBano exeaHEBHOro NUTaHMA U C U36bITKOM XBaTano TOro, YTo
Aasana npupoga. Tenepb A04M CTasM MHOMO eCTb: YenoBeky Tpebosanock eabl B 10 pa3 6onble, yem
paHblle, a NPOAYKTUBHOCTb «4ap0B NMpMpoAbI» OCTaBasnachb NPexHeW - Bnepsble BO3HNKIA peasibHas
yrposa ronoga, a BMecTe C Hel 1 yrposa anmaeMuii... Y nogen nosbicMnacb Temnepartypa Tena, u OHu
CTanu BOCMpPUMMUMBBI K BakTepuaM, paHee 6e306maHbIM AN Noaen, a Tenepb CTaBlWMM
60ne3HeTBOPHbIMU... OcnabneHHble ronoAoM ntoan Hadanu 6oneTsb... Jllogen Morno cnacty ToNbkKo
Npon3BoACTBO UMM CaMUMK NPOAYKTOB MUTAHUSA U 3HAHUE UMW NPUPOAHBLIX anKkanouaoB pacTeHui 3emnu,
NX NCMOJIb30BaHME B sie4ebHbIX LensX..

ABT. - ECnm 370 Tak, TO MOXHO Hay4mUTbCS UCMOJIb30BaTb METOAMNKY SIeYEeBbHON KpnoTepanmun: noMecTuTb
60/1bHOr0 B CTaUMOHApHOE MEANLIMHCKOE yUYpexaeHue, BKIIIOUMUTb Y HEro npexHtoro HacTponky 0,002/3. Torga peakuymun
60/1bHOr0 3aMeanaTcsl, y Bpayen 6yneTt BpeMs Ha nccnegoBaHme 6onesHun, TemnepaTypa Tesa 60/bHOr0 NOHU3UTCS, He byaeT
0MacHOCTM TeMNepaTypHOro Kpusa, n 6on1e3HeTBOpHbIE MUKPOOPraHn3mbl U 6akTepum NorMbHyT camm cobon: cumbunos ¢
4esnloBEKOM MpU HM3KOM TeMnepaTtype nx noryour.

CI - ...Mbl BbIHY>A€HbI 6blIM MPOBECTN NEPBYI0 «CENbCKOXO3SANCTBEHHYO PEBOMOLNIO» B UCTOPUM 3eMnun - 06yunTb noaen
HaBblkaM 3eMneaenns n CKOTOBOACTBA. DTO HEBO3MOXHO caenatb 6e3 npsaMoro oby4yeHus - Mbl pacCekpeTunn ceoe
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NMPUCYTCTBME U BbILWJ/IN Ha KOHTAKT C t0oAbMU. Mbl OTAaNM NOASM BCE 3anacbl CEMSIH pacTeHUIA, UMeBLUMECS Ha Kopabne. Ho
3TOro Mano: 3emneaenve TpeboBano oT JII0AEN N 3HAHMS NOroabl, U CYETA BPEMEHMU ANS ONpeAeneHnst MOCEBHbIX NepMoaos,
M YMEHUSA BECTU XO3SMCTBO, N YMEHUS COCTaBNATb XOTS 6bl NpOCTelMe NPOrHO3bl NMOroabl, MHa4vye HensbexHa rmbenb
rnocesoB, ypoxas. W Toraa cHoBa yrpo3a rosoga. 3HaHus o noroge TpeboBanun yyeTa BpeMeHW. 3HaHWe BpeMeHu TpeboBasno
3HaHMS aCTPOHOMUMK, CBETUJ/I, HABNOAEHMS W 3anNUCK HABMOAEHWU: HYXHblI MMCbMEHHOCTb M MaTeMaTuKa. NouBy 6e3
MHCTpYMeHTa Ans 06paboTkn 3eMIN HE MOAroTOBMLLIb: HYXHbl 3HAHUS O MeTanax, HaunHas C NoOMCKa pya M KOH4Yas ux
o6bpaboTkoi. NMonydunnacb 3aMKHyTas uenb... 3eMneaenns 6e3 3HaHUI He 6biBaeT.

BblpalwmBaHme nweHnLbl HEBO3MOXHO 6€3 TArnoBoro CKoTa, a KpomMe TOro, XUBOTHOBOACTBO
[aBasio MtoAsM HEOHBX0ANMBIA NCTOYHMK NPOTENHOB AN NUTaHMA. [pynnon Hawux BUTOHLLMKOB
6b11n noaobpaHbl noaxoasiune 6ModopMbl 3EMHbBIX ANKUX XUBOTHBIX M HA UX OCHOBE CO3A4aHbl
nopoabl AoMallHero ckota. OgoMallHMBaHWE ANKOIo XWBOTHOIO HE €CTb OT/IOB M NpUpPYYEHUE, a
CO-34aHne HOBOro penpoAyKTUBHOMO BMAA XUBOTHOIMO, KOraa cHavana gekoanmpyeTtca maTpuua
OVIKOro XXMBOTHOMO, NMOTOM U3 Hee yaansatoTca dannbl arpecCMBHOCTU, 3aMeHseMble Ha dannbl
noAYnMHeHns yenoseky. OAHOBPEMEHHO Y/yYllasMCb Ka4YECTBEHHbIE MOKa3aTENN XUBOTHbIX, Kak,
HanpuMmep, o6beM M ANUTENbHOCTb Nepuoaa NakTauum y XBayHbIX - 3TO BCe 3aKNaZblBanocChb B

nporpammy.
ABT. - HanoMHto untaTty ns Mmmnda o MNMpometee: «OH Hay4usa 0[N UCKYCCTBaM, 4asl UM 3HaHUS, Hayums ux CYETY, UTEHUIO U
rmcbMy. OH MO3HaKOMUJ/T MX C MEeTasl/laMn, Hay4uunsl, KaKk B Heapax 3eMn Ao0bbiBaTtb nx n obpabatsiBate. [lpomeTesi cMupu
AJ151 CMEPTHbIX ANKOro 6bIka v HaAesl Ha Hero sipMo, YTobbl MOI/IM 10/1b30BaTbCS JIH0AN CUIIOM 6bIKOB, 06pabaTtbiBasi CBOu
rnosisi. MpomeTeli Bripsir KOHS B KOJIECHULLY W CAEN1asl ero roc/yLuHbIiM Yes10BeKY. MyApbifi TUTaH MOCTPOUT NeEpPBbIN Kopabsib,
OCHAacTWJ1 ero v pacrycTusl Ha HEM JIbHSIHOM rapyc, 4Tobbl 6bICTPO HEC YE/I0BEKA 110 6E36PEXHOMY MOPHO. PaHblue 104N HE
3Hau 1eKapCTB, U UMU CMUPUIN 60/1€3HN. OH Hay4yusl ux BCEMY TOMY, 4TO 0b/1€r4aeT ropectu Xn3Hu n AeaeT ee
cyacrtavBee u pagocTHee».

CI - MbI BblHYXAEHbI 6bI1M HauaTb 06yYeHUe noaeli U nepegadvy 3HaHWIA NO MHOMMM oTpaciaM. MpUXoANNOChk He TONbKO
yunTb ntogen obpaboTke 3eMnn, CKOTOBOACTBY, HO OAHOBPEMEHHO U 6OPOTLCSA C ANMAEMUSMU. Mbl U3YyYaN 3EMHblE pacTeHUs
KaK MCTOYHUK JIEKAPCTBEHHbIX CpeACTB. Bce NOHMManM, 4To eCcniv He 3alWMTUM JII0AEeN, HE HAayUMM UX 3HAHUSIM, OHU MOTUBHYT
OT rosioga un bonesHen Ha cO6CTBEHHOW MJ1AHETE...

oAbl no «KYCKOpEHUo>» nogen v KOHTPO/A YCKOPEHHOIO pa3BUTUA 6blIN OYEHDb TAXKENbIMU MO 06'beMy pa6OTbI! Mbl pa60Tan|/|
Ha BCeX KOHTUMHeHTax 6e3 OoTAblXa, 3KMNNa>k n nepcoHan MUCCUI BaSIMNINCL C HOT OT YCTanocTwu...

Hy>HO 6bI10 CPOYHO HaTU CNOcob YCKOPEHHOM Nepenaydun 3HaHui nasam. Ecnm 6bl Mbl CTanm XxaaTb, NOKa NoApacTyT
«YCKOPEHHbIe» AeTu, YTobbl MOTOM UX YUUTb, MOrIN Bbl NOrMBHYTH OT rosioga UxX poauTesIn U OHW CaMW... [103TOMY Mbl HE
MOINM XAaTb, MOKa OHM MNOAPACTYT: HYXHO 6bl10 NepekoaMpoBaTb XOTSA 6bl YaCTb MONOAEXW. Mbl CyMenn yCKOpUTb
nporpammy oby4yeHus n obLecTBEHHOrO aHanmsa - NpoBenn MHANBMAYASIbHYIO NepekoanpoBKY Y 60/bLLON KOHTPOJIbHOM
rpynnbl MOMOAbIX NtOAEN, BO3AENCTBYSI HE TOJIbKO Ha HaC/eACTBEHHbIM annapaT, a U Ha YesioBeKa B LesIoM. Mbl He nMenu
TEXHUYECKMX BO3MOXHOCTEN caenaTb 3TO CO BCEMM NOABMM Ha MiaHeTe, a B palloHe agucnokaummn kopabna n 6as caenanu.
Ho n 3Toro 6b1710 Mano, - HyXHO 6bI0 eLle M OUEHUTb NOCNEACTBUS YCKOPEHHOIO pa3BuTKs noaen ans gopMmpoBaHus
06LLeCTBEHHbIX OTHOLWEHMIN, TaK KaK 3HaHUS YCKOPSAM npouecchl 06LWeCcTBEHHOrO pasBUTKS.

Hy>HO 6b1710 BUAETb, Kak Npeobpaxkasmch IOHOLWMW U AeBYLWKU. Buepa ele MHbaHTUNbHbIE, METAaHXOMNYHbIE, OHU BYKBaNIbHO
KWUMenu sHepruei, rnasa CBETUIMCb pasyMoM, AEBYLLUKM BeCeno webeTanun U XoXoTanu - XU3Hb AN HUX Bblna npekpacHa.
Jltoan, No HawuMm MepkaM, pasBMBaNNCb 6ypHO... Mbl HaYyanu co3faBaTb LWKOJbl, XXMBOTHOBOAUYECKMNE U pacTeHMEBOAYECKUNE
bepmbl, rae yunnm Mosoaexb 3aHOBO BCEMY, UTO CO3A4anu A5 3eMAU U yMenu caMu. [lesTenbHoe yyacTue B 3TOM MPUHSIN U
HalW XOMOCTAKM: BPEMEHUN Y HUX 6bI10 6osblUE.

CpaboTan cMHAPOM «LLIKONbHOW N06BU» - AEBYLIKM Hadanu BNOOGAATLCA B CBOMX yynTenen. A OHM OTBeYasim B3aMMHOCTbIO.
YcTosaTb 66110 TPYAHO - AEBYLIKM 6blAN NMpeKpacHbl B CBOEM pafoCTW XWU3HMW, rna3a CBETU/INCL cHacTbeM... [lepBbIM cnoMancs
MeryH: 3eMHasn geByLUKa CTasla ero XXeHOM... ITO yXe KOCBEHHble MOCNeACTBUS KOHTaKTa, - MOKa Mbl CKPbIBAJNUCb OT NOAEN,
Takoe 6b110 661 HEBO3MOXHO... [Monyumncs napagokc: 4tobbl cnacTu Ao4en, HYXHO 6bi10 BONTU B KOHTAKT HE C OTAE/bHbIMU
rpynnamu noAen, a C BO3MOXHO 60JIbLINM UX KOTMYECTBOM. A KOHTaKT C JIt0AbMM MOpPasibHO CNOMan CaMblX HECTOMKUX -
yenoBeyvyecKkor npupoae NpoTUBUTBLCS CITIOXHO...

Ha kopabne Ha3zpeBan 6yHT: XONOCTAKMN U NATEpPO pa3BefeHHbIX (Bcero 49 yenosek) TpeboBanun paspelleHns BCTYNUTb B
6pak C 3eMHbIMU AeBYLIKaMU: BCe XOTENMU UMETb CEMbU, AeTeN N BMECTe C HUMU SIETETb NOTOM Ha Yney. MeHs fonro
yroBapusasnu, s MOHMMa, YTO 3TOro AeNnaTtb Henb3s M oTBeYaTb NpuAaeTcs MHe. Ho Kak 8 gonkeH 6bln pearmpoBaTth Ha MX
Npocbbbl 0 BO3MOXHOCTU CO3AaHUSA CEMbU U XeNaHUM UMeTb AeTen XOTS 6bl OT 3€MHOM XXEHLWMHbI, €CNIM K MOMEHTY
BO3BpaLlEeHUS UX CpeaHUI BO3pacT A0/MKeH bbin 6biTb 247 3eMHbIX f1eT? Kakasa AeByllKka Yney cornacuTtcs coeauHUTb C HUMK
cyabby n nMmeTb aeTen ot ctapuka?
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B macwrTabe: - 3eMHas
XEHLWWHa pocTtoM 160 cMm.;
MY>XUMHa naaHeTbl Yaey pocToM
210 cM.; ruraHT-30M61 poCTOM
340 cm.

Kapta CpeamseMHOMOpPbSA C YKa3zaHWeM MecTa
pesepBaTa 30M6U1, NOKa3aHa MHUA reHepaTopoB
cepoBoAOpOAa, HanpaB/ieHUs ABUXEHUS 30MbU K
kopabnto

Henb3a B ANnnTenbHble aKCcneagnumnm 6paTb HeXeHaTbIX mop,eﬁ: B noneTt Moryt natum ToJibKO CEMbAMMU, YTObbl NCUXONIOrNMYECKU
y ntofen octaBanacb 06WHOCTb C 61M3KNMMKM, OcTaBancs 6bl MUp UX ceMbW. [NaBHasa owmnbKa, NpuBeaWas K TakuM
nevyasnbHbIM NOCNEACTBUAM, Oblsla goNyLWEeHa KaapoBO KOMUCCUEN Yiiey U MHOM npyu ¢OpMUPOBaHUM COCTaBa aKCNeaULnm -
Ha Yrey s cam usydan v yTBepxXaasa Kaxaoro npeasio)XeHHOro KOMUCCUEN KaHaMAaTa - TaM Y MeHsl He XBaTWJ/10 onbiTa U
CNoCcobHOCTUN 3apaHee NpeayCMOTPETb CUTyauuto. A Ha 3eMsie y MEHSI HE XBaTU/I0 MY>XeCTBa NPOTUBOCTOSATb €CTECTBEHHbIM
YenoBEeYECKMM YastHUSIM YacTU XOJIOCTbIX MYXUMH 3KMMNaxa... 8 3Has, 4To Hapylwato 3akoH: 6paku noaein pasHblX niaHeT
3anpeLleHbl N0 NPUYMHE pasnMYHbIX HAaCTPOeK KOAOB U3nydyaTtenen pebep. Ho Mbl 3HanKU, YTo 3eEMNSSHE UMEIOT OAMHAKOBLIN C
HaMWN reHeTUYECKN KOoa M HaZesannMcb Ha nydlee. MeHs MpoCTO YroBOPW/IM, BbIHYAUAM AaTb COrflacue, yrnpekas MeHsi MOuM
beccmepTUEM...

MonbiTailiTeck NOCTaBUTb cebsi Ha MOe MecTo, NoAgyMailTe U NpeAcTaBbTE: KO MHE MPUXOAUT YSIEH 3KMMaxXa M CO Clie3aMu Ha
rnasax roBoput: «KomaHaup, 4To MHe genatb? A ntobnio ee, a1 6e3 Hee 6osblie He MOry... [OCMOTPU, Kakue Noan cTanu
npekpacHble... Kakue y HUX yMHble AeTU... A Y MEHSI 3TOr0 HUYero He 6yAeT, NoOHMMaelb, HM4ero! He 6yaeT yxe HUKOrA4a...
Ham ewe aonro 3geck paboTaTtb... Heyxenun g He MOry UMEeTb XOTb HEMHOMO CYaCTbA? HeyXXenu s 3TOro He 3aciy>xun?
Paspelun MHEe XEHUTbCS 34eCb, 1 XOUy BEPHYTbCS AOMOI C XXEHOM, C CbIHOM, i XOUY CYaCTbs, MOHMMAaELb, S XOUY XWUTb...

KoMaHaup, Tbl XXUBELLb BEYHO, Tbl aHren, Ans Tebs BpeMs - HUUTO, Tbl HE CTapeellb, HO HEYXeNN B Tebe HET HMUEro
UesI0BEYECKOr0, HEYXE/M Thl HE MOXELLb MEHSI NMOHATL? Tak XoueTcs No6UTb U UMETb CBOK CEMbIO, BOCMUTLIBATb CBOUX
AeTei. Heyxenu He paspelivilb XeHUTbCSA? S MOHMMalo, YTo 3aKOoH 3anpellaeT 6paku C N0AbMU MHbIX MIAHET, HO OHU Xe
co3/aHbl, KakK Mbl... S caM oTBeuy 3a 3To neped borom, paspeliu... [lal MHe WaHC cyacTbs... YMONso...»

... 1 pan cornacwme... Yto e 13 3Toro noay4Ynnocb? 3eMHble XEHLIUHbI LLEHON CBOUX XWU3HEW pOAUNU AETEN OT HaLMX
MY>XUMH, TOYHEE, HE POAMSIN, @ UM BCEM MPULLIIOCh AeNaTb KecapeBo cedyeHue, nbo mnaaeHubl 6biiv B cpeaHeM no 29 Kr, u
Mbl HE CMOI/IN CNAcTU HW OA4HY U3 73 - ceMmupecaTn Tpex! - poxeHuu. [la BOT TOMbKO 3TW AETU, B AOBEPLUEHNE KO BCEMY,
0Ka3asiMCb HEMOMHOLUEHHbIMU - MNOSYYUIUCL He Ntoan, a 3oMbu 6e3 aywun, T.e. pasyma. OT0 6bIsI0 XXYTKUM peasbHbIM
KOLIMapoM, KOTOPbIN Mbl caMu 1 co3aanu... Kak okasanocb, NponsoLlsia HECOBMECTUMOCTb XPOMOCOMHOIo Habopa 3eMHbIX
XKEHLLMH N HaLWMX MYXUYMH MO NporpaMMaM CMHTE3a FOPMOHOB: perynsaTopbl pocTa 3eMHbIX NtoAen, BblipabaTbiBaeMble
LWMTOBUAHOM Xefe30M, OKasanncb HeleMCTBEHHbIMK Ana ntoaen Yney. NostoMy 30M6u 6b1M KpynHee CBOMX poauTenen -
CpefHUA POCT 3eMHbIX XEHLMH BaM U3BECTEH, @ POCT HAalMX MYX4YUH 2,1 MeTpa: AeTu Xe UX BbICTPO poCan n BblpacTtanu B
cpenHeM no 3,4 MeTpa, a Npu OTCYTCTBMKU pasyMa obnaganu 3HaumtenoHon rpyboin cunon. OHK cTanu ybuBaTb NIOAEN. ..
CTpalwWHOo U XYTKO 0CO3HaBaTb, YTO 3TO CAenaan Mbl...

ABT. - 4 cHayana ga)xe He obpaTun BHMMaHus, 4To Yy EHOXa roBopuTCsa 0 CbiHax-BenukaHax, a B bubnum o BenmkaHax,
NPUHAN 3TO NPOCTO 3a NUTepaTypHoe BbipaxeHue. 3abbin 06 atoM. Ho conoctasne KHury EHoxa ¢ bubnuen, - B «bbitne», rn.
6 «floTon: rnpuynHbl rHeBa boxusa», cT.4 - Hawen: «B 1o Bpemsi 6bim Ha 3eMse UCMO0/IMHbBI, OCOBEHHO C TOr0 BPEMEHN, KaK
CbIHbI BOXXnUN cTaan BXoanTb K OYEPSM YE/I0BEYECKUM, M OHU CTasIn poxartb uM.» Bce BepHo... Korga »xxe Bbl caMun MHe
pasbACHWUAM CMbIC/T 3TOrO... 51 U B KOLUMApHOM CHe He MOr npeacTtaBuTb cebe Takoro yxaca...

CIM - ...Mbl HEe MOMIM AaTb UM pa3yM: y Hac He 6b110 dhalIoB HAaCTPOMKM aHTEHHOIO MOAY NS ulnydyatens pebep; B
annapaTtype 6blnn TonbkKo dalinbl NporpaMMHOro obecneveHns BpeMeHHOro 6soKka YyenoBeka. 3TU AaHHblE Mbl NONYYUAN OT
Bbora gna ncnonHeHust Ero npukasa no KoppekuMn HacTpoOMKK BpeMeHHbiX 610K0B ntogern 3eMnum - ecnum Ao Hawero
BMellaTenbCTBa, Hanpumep, 6epeMeHHOCTb 3eMHOM XeHLWMHbl cocTaBnsna 460 3eMHbIX AHEN, TO NOCNEe HAaCTPOWKN - TOJIbKO
280, TaKk U ANUTENBbHOCTb XU3HN.

Bbl NOHWMaeTe, YTo OCTaBNATb B panoHe Kopabna Ankyto opay 6bICTPOPaACTYLLUMX XKUBOTHbBIX C 06/IMKOM MMraHTCKOro
yenoBeKa Mbl HE MOriM, NO3TOMY S pacnopsanCa co34aTb ANA HUX pe3epBaTt B OTHOCUTENbHO yAasleHHOM OT Kopabns mecte,
Ha MupeHenckon 6a3se - Ha TEPPUTOPUAX CEBEPHOM YACTM HbiHewHen MNopTyranmn n Ncnanmm - B ropax xpebta Ceppa-aa-
SwTpena u npuiaeratoweM parioHe. OAHAaKO OrpOMHbIE SIIOAN-XXUBOTHbIE BbIWIM U3-N04 KOHTPONSA 1 pasbexanuce,
CNpSTaBLINCL B ropax.

Y yenoBeka HeT, KaK Y XWBOTHbIX, MPOrpaMMHbIX cbal7|n0|3, OorpaHM4mnBaloOWnX NOaOBYHO aKTUBHOCTb: XeHWWHa NOCTOAHHO
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roToBa K couTmio. Hauanocb 6e3yaep>KHoe pasMHOXEHME OANYABLUMX 30M6U... OHM TONIbKO €511 BCE MOAPSA W CrapuBasuch...
OT HUX B y>ace 6exano BCE XMUBOE: OHM AaxKe NIOBUIU NIbBOB 1 XPasu UX XWUBbEM... A ec/iv UM Nonaaasncs YenoBek, LWaHCoB
Yy Hero He 6bis10... Oguccelt cnaccst YyaoM... ToNbKO TeNepb Mbl OCO3HANN BECh YXKAC CYYMBLUEroCs: HEe A0 KOHLA NoHUMas
C/TOXHOCTb YenoBeka, Mbl 61arMMm HaMepeHuaMn pa3Bep3nu Aopory B Al, hakTMUYecKku NocTaBmB nog yaap Munanapasl net
paboTbl Bora no cosgaHuo pasyMHOM XU3HU Ha 3eM/ie - 3TU 30M6UM MOIIM YHUUTOXUTb BCE XMBOE Ha MN/aHeTe, BCce
UesioBeYecTBo... JIloaM XOTeNM CUacTbs, @ MNONYUYUIN YXKac... He 3pa oCcTaBMAM Mbl B MaMATU YeN0BEUYECTBA LUEMSLLYIO
NUCTUHY:

«bnarnmmn HaMepeHNnsIiMU yCrJiaHa gopora B Aa» - noMmHuTe 06 3TOM!

...Mbl faxke He MOrIM NPeAnosIoXNTb, HACKOSIbKO CMIOXHA U YyBCTBUTENbHA HACTPOMKA BUTOHHbIX KOHTYPOB M MPOrpaMMHbIX
¢alinoB yenoseka, - 3T0 AOCTYMHO TONbKO Bory. Mbl He MOrnn NpeanosIoXKUTb, UTO AaXe NPpU UAEHTUYHOM FreHeTUYEeCKOM
Habope KoAa HYKNEeNHOBbIX KMCNOT HacneACTBEHHOro annapaTa flo4en pasHbiX MaaHeT, CMeleHne AByX MaTpuu,
HaCTPOEHHbIX HA MECTHble YC/I0BMS NAHET, AaAyT TaKon YyAOBULLHbINA pe3ynbTaT - OTK/IYaTCa perynmpylowme dyHKUnm
rOPMOHaNbHOM CUCTEMbI U U3MEHATCA NapaMeTpbl HaCTOTHOMW HaCTPOMKM BUTOHHOIO MU3fydaTesns iy4eBoro KaHana AyLiu,
cAlenaB HEBO3MOXHbIM ee NMOAKJ/IIUYEHUE, U AeTU NI0AEN CTaHYT XMBOTHbIMU. HaM Obinia HEAOCTYMNHa TEXHOI0MMS HACTPONKHM
BUTOHHOrO U3nyyaTens Jly4eBoro kaHana Aylum - 3To Bceraa genan tonbko bor. Oka3anocb, YTO HE TONbKO ANCKPETHas
dYHKUMS, HO M YaCTOTHbIN CNeKTp ulnydyatenen pebep nogen 3emnun n Yney nMmeroT pasHble HAaCTPOMKMK... [lylum BCcensoTcs
Nno 4YacToTHOMY Koay pebep: B 30Mbu He MOrAn BCENUTLCA HU AyLIN YNey, HU Aywun 3eMAu... Mbl OTKpbIN «AWwmnK MNaHaopbl». ..

3aksMHaro Bac, 1104M - HUKOrga He CTaBbTe 3KCITIePpUMEHTOB C FreHEeTMYECKUM annapaTtoMm 4esioBeKa 1
napameTpamMm HaCTPOHKN BUTOHHOM MaTpuybl, a3 TeM 6osiee, He KJIOHUPYyHTe IIogei - 3TOro HUKorga u HUKomMy
Aenarb He rno3BoJsieHo: 3To bo)xbe geno. Hukorga He nocsraiite Ha geno Ero - He 4aHO NPoOCTbIM CMEPTHbIM 6bITb
6oramu - bor Bcerga ogmH n 310 TO/IbKO Bor-Cosgarennb. YenoBeKy MOXXHO AeJ1aTb TOJIbKO TO, YTO OH NMO3BOJINT N
pa3peLunT.

YT106bI KaK-TO CNACTU CUTYaLMIO, Mbl BbIHY>XAEHbI ObI/IM MPUHMMaTb Mepbl MO JIOKanM3aumn apeana pacnpocTpaHeHus 3omM6u,
yCTaHOBMB B ropax MNnpeHencKoro nepellerika cepoBogopoaHblie reHepaTopbl - 30M6M 6051MCb 3TOr0 3anaxa M He NpoXoannun
B OCTasnbHyto EBpony. YcTaHoBMAM MOpCKyto 6nokaay nponunea, otaenstowero AGpuky. Mbl BblIHYXAEHbI 6bIIn yunTb Ntogen
npuemam 3alnTbl 1 060pOHbI, pyKONawHOMY 6010 C CUSIbHBIM MPOTUBHMKOM, HAaCUIbCTBEHHOMY NMpepbiBaHuio 6epeMeHHOoCTH
CaMOK 30MbM yaapaMu no noAy, BbIHY>XAEHbl OblIM Hay4YnTb N0AEN KOBATb OPYXWe N3 MeTanna, - Mbl MPUHECN Ha 3eMnto,
CaMu TOro He Xenas y>xac BOWHBbI...

Mbl caMu 0CO3HaBasIM BECb KOLWIMap C/AYUYMBLLUErOCS M CO CTPaxoM xaanu npmbbitna bora. Mbl He MOrIN X yBMBaTb - 3TO Xe
6blSIM HaWKW AETU... Mbl BCE MOHMMaAN, YTO N NX OT/IOB HUYENO HE PELLUUT: OAHA-eANHCTBEHHAas napa 30Mb6u, CNpsiTaBWKUCh OT
Hac, cnocobHa Mocsie Halero oT/IeTa Pa3MHOXMUTLCS U NMOrybuTb BCE YE/IOBEUYECTBO: peLeccuBHas GyHKLMS MaTpuubl He
cpaboTana, y XMBOTHbIX €€ HET - Mbl 6bIn 6eccunbHsbl... K npunety bora yxe poxaanocb YeTBepToe NMokKoseHne 3oMbwm...
Korga e OH npuneTen, 1 cam npocua EHoxa noMo4db HaM, M60 OH 3Han BCe... Mbl HE MOIIM CNpaBUTbCA C 30M6K, a Bor aTo
caenan NpocTo: OH Aan MM pa3yM WM NpuKasan NpuinTn K Kkopabnt - 30M6M NpULWIN CaMU, HO, KaK MOTOM O0Ka3anocChk, Aasieko
He Bce... MoToMy Co3gaTenieM u 6b1710 NO3XKE NPUHATO BbIHYXXAEHHOE U TpyAHOE pelweHue o MNoTone.

Tenepb Bbl NOHMMaeTe, 3a YTo Bor Tak XeCTOKO Haka3an Hac u Bcex AeTen-BeNIMKaHOB. A BOEHHbIE 3HaHMSA U opyxwue
OCTanucb y nogen: bor He mor O6paTI/ITb CBOVi THEB NPOTUB HUX - OHU Xe Ero getw...

G0225
il 20 B Hayano 06 aBTope/3aka3 rnaBbl KHUMM  "HakaHyHe Cyaa"  dopym
Ramb 13
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rnaBHasa CTpaHuUa

HekoTopble rnaBbl KHuru "MUPOBO33PEHUE vwnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aKka3s

<< Hazsapg

naBa 66. lMukTOrpamMmmel - NpeaynpexaeHne Hebec

Tonbko B KOHUe 2000 roga crano SICHO, NoyeMy ewe B Hadane 1998 roga MHe 66110 NpeasioXKeHO HanucaTb KHUTY u
onybnunkosaTb ee He paHee 2001 roga, NOCKOMbKY CTano O4YEBUAHbIM TO, YTO CKPbITb YXX& HEBO3MOXHO: B KOHLe Aekabps
2000 roga B BeYEpPHUX HOBOCTAX poccuinckmx TenekaHanoB OPT-1 n HTB coobwmnmn 06 ob6HapyxeHun 3apybexHbiMu
acTpoHoMaMu Hepaneko ot opbuTtbl CaTypHa 6onblioro o6bekTa agnamMeTpoM cebiwe 700 KM, umetowero apheKTUBHYIO
TeMnepaTypy NoBepXxHOCTH 6onee yem BaABoe 6onbluyto, YeM y ConHua. B KOMMeHTapum ynoMMHAN0Ch, YTO YYeHbIM
HEMOHSATHA ero NpMpoAa M OHW ULLYT OTBETbI, CTapasCb NOHATb, YTO 3TO Takoe. OHU B pacTepsAHHOCTU - B MHCTUTYTE
acTtpoHoMum npun AH PO gaxe oTkasanmcb KOMMEHTMPOBaTb 3TO coobuieHne, a g9 obpawanca HM Kyga-Hnbyab, a UMEHHO B
cekumio SETI, koTopas Kak pa3s 1 A0/HKHa 3aHUMaTbCs NpobaeMaMum Noncka KOHTaAKTOB C BHE3EMHbIMU LIMBUIN3ALMUSAMU.

Pennuka aBT. CknagbiBaeTca BneyaTieHme, YTo NnogobHble NporpaMmbl "novcka" BHE3EMHbIX LMBUIN3ALMA KEM-TO CO34Al0TCA U (PUHAHCUPYIOTCS
TONbKO ANSl TOro, YTOo6bI "AOKa3aTh" HACENEeHUID, YTO HUKAKNUX MHOMMAHETHbIX LMBUAN3ALMA HET. Tak CKa3aTb, "onepauusi npukpbiTusa"
3aCeKpeyYeHHON AeATEeNbHOCTM CreLcyX6 no nccnesoBaHM0 MHOMMIAHETHBIX TEXHOIOMUIA.

AKazeMmyeckasi Hayka yLwJa B ryxyt o60poHy. Tak UK nHaye, Ho caM akT NosiBNEHUS Takoro obbekTa saBNseTCs
NMpeKpacHbIM NMOATBEPXAEHNEM rMMNOTE3bl 0 MeTanm4yeckoM ConHue, o Co/THEYHOM CUCTEME U CTPOEHUM 3eMAN; CTaBUT
YKNUPHBbIA KPECT Ha COBPEMEHHbIX NpeacTaB/ieHnsax odbmumanbHON HAayKM N0 3TUM BOMpocaM. DToro dakTa AOCTaTOYHO, YTObbI
M3 Hay4HbIX 3HAaHWUI U APEBHUX flereHa, NpMBEeAEHHON B KHUIre MHdopMauum Beiclero PasyMa B CO3HaHMK ntoaei
cdhopMuMpoBanach siormyeckas uenb, Npu 4obaB/eHNM B KOTOPYHO NocneaHero 3BeHa, oHa npeBpaTuiacbk B CTPOMHYIO CUCTEMY
[OKa3aTeNbCTB, OT KOTOPbIX HEMb3s OTMAaxHYTbCS. S AaBHO 3Has, YTO 3TO 3@ 06BEKT U, YECTHO FOBOPS, 10 3TOr0 COO6LLEHUS
COMHeBaJsICsl B CaMOli BO3MOXHOCTM TaKoro, Kak COMHeBasICsl M B NPaBAMBOCTM NoAo6HOM MHMOPMaUMn, NOSTOMY M HE MOr
roBOpuTb 6€3 A0Ka3aTeNbCTB... Tenepb Mory.

ACTPOHOMbI 3EMJTN B 2000 roAly BITEPBbIE OBHAPY)XXNJ1N OKOJ10 CATYPHA 514PO HOBO# CTPOSILUENCS
UCKYCCTBEHHOM IJTAHETbI - PEKJIOCTEPA «3EMJIS1-25.

ITO HeOobblUYHbIM 06BEKT, HECUCTEMHBIN, OH HE BMUCBIBAETCS B JIOFMKY HUKAKMUX rMnoTes 3Bositounm CONHEYHOM CUCTEMBI.
CornacHo runoTtes odpuumanbHol Hayku ConHue akobbl NpeacTaBnisieT coboM MMraHTCKMI ra3oBbii Wap U3 BoAopoAa U renus
AVNaMeTpoM 0KoJ10 1,4 M/H. KM, B LLEHTPEe KOTOPOro noa AeNCTBMEM OrPOMHbIX AaBIEHWUA U TEMMNEpATYp NpOoTEKaeT
rmnoTeTMyeckas NpPOTOH-MNPOTOHHAas peakuns SAepHOro CMHTEe3a BOAOPOA-rennii. UIMeHHO Takue ycnoBus sikobbl MO3BONSIOT
ConHuy 6bITb UICTOYHMKOM 3HEPrnmM BOT YXKE MUANMapAbl NET U MMeTb TEMMNEpaTypy NoBepXHOCTU okosio 5800 Ko. Ho aToT
06bekT y CaTtypHa no cpaBHeHuto ¢ CoNHLUEM KPOXOTHbIN, @ ero TemrnepaTypa 6onee yem BABOE MpeBbIWAET CONHEYHY0. 3a
cyeT yero? Bogopoa v renvini Ha HeEM CXKaTbCA A0 «COSTHEYHbIX» MapaMeTpPOB He MOryT, C/ieA0BaTe/IbHO, OHU 34eCb He
npuyeM. Takyto TeMnepaTypy MMeIOT aapa akTUBHbIX MJAHET - TaM MAEeT AAEPHbIN pacnaa TepouaoB. Ecnm npupoaHblii cnnas
TeponaoB akTUBUPOBAH, ero TeMnepaTypa HaxoAUTCS MMEHHO B 3TUX NMpeaenax, He3aBMCMMO OT pa3sMepa obbekTa. CnekTp
M3NYYEHUN A0NXKEH BbiTb YHUKANbHbLIM: HayKe BNepBble NPeACTaBsSeTCs BO3MOXHOCTb OTHOCUTENIbHO 611M3K0 U 6e3 nomex
HabnaaTb 3HAYNTENbHbIE OTKPbLITbIE MAacCbl aKTUBUPOBAHHbLIX TEPOUAOB.

OToro obbekTa paHblue He 6bl10, OH NOSBMACA COBCEM HeAaBHO, NpuyeM HebecHoe Teno 3BONOLMOHUPYET, CKOPO ero MOXXHO
6yaeT BUAETb HEBOOPYXXEHHbIM [/1a30M - AMAMETpP ero yBenmumsaeTcs. 3a cyeT Yyero? OH NosBU/ICSA He CMOHTAHHO, NO
CTeYEeHUI0 NpMpoaHbIX GaKTOpPOB, a No BoJse Bbicwero Pa3zyma. HoBas nnaHeTa CTpouTcst U3 maTepum CaTypHa, u CTpouT ee
Boicwas Unesunusauuns gnsa nogen 3emnn. Bnepsble, TOUHee, B NePBLIA U NocAeaHUI pa3 - 6bonblue Takoro He 6yaeTt B
ocTaswuecs 6 MuUIAMapaoB NeT XM3HM CONMHEYHOM CUCTEMbI - Y YenoBe4yecTBa NOSIBU/ICS YHUKabHbINA LWWAaHC C MOMOLLbIO
MMEILLMXCHA TENECKONOB 1 opbuTanbHbIX CPeACTB 3eMHOW CMYTHUKOBOM FPynnmMpOBKM BOOUMIO Habntoaath 3a paborton
Co3gartens n Ero NnOMOLWHMKOB NO CTPOUTENIbCTBY HOBOM MJlaHeThl.

O cBoen paboTte npeactasutenn CosaaTtens cerogHs perynspHo MHGoOpMUpyoT noaen, n3bpas eaMHCTBEHHbIN U Hanbonee
A0XO0AUMBBIN, C UX TOUKKM 3peHuns, cnocob nepesaum MHGoOpMaLun - Yyepes rmraHTCKMe NMKTorpaMmmbl Ha xnebHbix HMBax. He
CNMWKOM N1 paHTaACTUYHO 3TO yTBepxaeHme? Nonpobyem pazobpaTbCs B 3TOM CaMM.

Mpum.aBT. U paHblie 6biin nocnaHms noasm, HanpuMmep B KHure EHoxa. 3aech 1 4O/KEH CKas3aTb O TOM, YTO EHOX, e AMHCTBEHHbIN U3 NOAEN,
nonyyun MNMpaBo BeyHol xn3HM Byayum elle B Tefie YenoBeka, 0 YeM OH npsiMmo roBopuT B XXXVII rnaBe cBoen KHuru («aduonckas sepcua», I
Khura EHoxa). S yTBepxAalo, 4To ceryac EHOX XuB 1 XuMBET B Boiclwer LinBunnsaumm, SBseTca yyeHbiM - B Cpefle aHresioB oH npoluen obyyeHne
no LMpOoYaMLLeMY CNEKTPY Hay4YHbIX 3HAHWI - U3 TekcTa ero KHuru cneayer, 4Tto ele okono 6000 neT TOMy Hasaj eMy He TOJIbKO CTana M3BecTHa
Teopusi MHOrOMepHOCTK (acMMMeTpumn) BceneHHol, HO, Kak BUAHO U3 «CNaBSAHCKOW Bepcun» KHUIM, OH elle 1 NoceTun BMecTe C aHrenamm Bce ee
NPOCTPaHCTBa - «CeMb HebecHbIX ApycoB». B Te cTapoAaBHME BpeMeHa OH CTan CBMAETEeNeM NoAroToBku MoTtona n emMy 6b10 nokasaHo 6yayuiee
yenoseyecTsa. [locne storo aHrensl Co3partens AoctaBuan EHoxa K ero AoMy Ha 3eMJsle CPOKOM Ha OAMH roA M MOBENenn pacckasaTtb YBUAEHHOE
NoAsiM, CBOMM [ETSAM, NepPBOMY CbiHy Madycanny n HanucaTb Kuury (rn. LXXXI).

EHoOX pacckasbiBaeT o rpsayliem loTtone n CTpouTeNbCTBE aHrenamMm Kosyera aAna Hosi, nepeaaet Heob6xoAnMble 3HaHWUA NO aCTPOHOMUN U
METeopoorMm, No3BoNALINE NPaBUIbHO pacuMTaTb BpeMS CeBa, pacckasbiBaeT o Co3paTtene v XU3HW aHrenos, o 6yayuiem noaein. PacckasbiBas
06 3TOM, OH cTporo cobntogaet 3anpeTbl Co3aaTens, He Ha3blBaeT AAT U UMEH, NOJIb3YETCH «330M0BbIM A3bIKOM>», NOKa3blBas B ajaneropuyeckmx
KapTUHaX «UCTOPUKN U anoKasnmncuca X1UBOTHbLIX» UCTOPUIO YeoBEeYecTBa.

MHCMHYyaumnmn HEKOTOPLIX «ucaneaosaTenen», Kotopble gatnpyot Kuury EHoxa kak skobbl HanncaHHyto B (IV)III-I BB. H.3., cCblnascb Npu 3TOM Ha
AAaHHbIE PaAMOYrNEePOAHOro aHanm3a pyKonucen KyMpaHCKOM AO/MHbI, HECOCTOSATENbHbI. 3A4eChb MyTaloT BPEMS CO34aHUA KHUIM aBTOPOM U BpeMs
HanucaHusa ee Konuu nepenucymMkom. Ecnm cenvac Bpy4dHyto nepenucaTtb ApUCTOTENS, HE YKa3biBas AaTbl - AOMYCTMM, YTO 3Ta KOMUSA Yepe3 COTHMU
NeT coxpaHuTcs, a 6onee ctapas KONus UavM opurMHan yxe obssaTenbHO UCTNEIOT; Tak 4yTo, byaylime «uccnenosaTenu» no paanoyrnepoaHomy
aHanu3y byayT ybexaatb Hawmx NOTOMKOB, YTO ApucToTenb Xun B Havane XXI Beka u e3gmn Ha aBTomobune? MNbiTaTbCa YyCTaHOBUTL BPEMS
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CO34aHUsa KHUIM aBTOPOM MO BPEMEHMU CO34aHUS KOMUWM METOAMYECKM B KOPHE HernpaBUIIbHO.
Ho Ha 3Tol HempaBuAbHOM OCHOBE AenatoT BblBOA, YTO KHura EHOoXa siBNSeTcs XyAO0XECTBEHHbIM ONMMCaHUEM bblnibiX COBbITUI C MPOPOYECKUM
YyKJIOHOM B b6yayuiee. MMun ynyckaetcs us enay, 4to EHox pacckasbiBaeT o noarotoske lNotona cbiHy Madycanny, KOTOPbI NOTOM YMPET B BO3pacTe
969 net B 3710 roay A0 Haliel 3pbl, T.e. UMeHHO B oA MoTona - 3To /Ierko NpoBepuTb No bubnuu.

B KHure EHoxa onucbiBaloTCA He npouuibie, a 6yayume cobbitusi. EHOX He ragaer, He npeanosaraer U NpeackasbiBaeT, a
paccka3biBaeT 0 TOM, 4YTo Buaen B 6yayuiem cam, m 06 yBuaeHHOM eMy BesieHO aHrenammu Co3aartens pacckasarthb JIlOAAM; FOBOPUT Nnopj
KNATBOMW aHresia, NpeKpacHoO NOHMMas, YTO JIOXKb Haka3lyeMma, a JIoXKb NoA KAATBOW KapaeTcs cMepTbio - to6as owmbka 3aecb emy
6yaer CTouMTb XXM3HU. TaKOMY CBUAETENbCTBY HEJb35l HE BEPUTb...

N3 aHanu3a KHurn EHoxa MOXHO caenaTb BakHenwun Bbisoa: CO3AATEJIb YHEPE3 CBOUX MOMOLWHUWKOB AABHO Y)KE AAJ1 ONMUCAHME
BYAYLErO LIMBUIU3ALNN; 3APAHEE MHOOPMUPOBAJ JILOAEN O CBOMX BYAYLUUX AEJIAX, KACAIOLLUMNXCA BCErO
YEJIOBEYECTBA.

Tak 4To rafiaTb He HYXHO - HY>XHO TOJ/IbKO MOHMMaTb TO, YTO HaM FOBOPWIN MPEeXAe U FOBOPST ceinyac.

MUKTOrpaMMbl Ha NONSAX NOSABAS/INCL U paHblUe - NIOAM CMOPAT O HUX - OAHW C YCMELLKOW FOBOPAT O HEKUX LLIYTHUKAX,
«PUCYIOLLMX>» MUKTOrpaMMbl Mpu NMOMOLLIM AOCOK U BEPEBOK; ApYyrne BUAAT B HUX U3BECTHbIE CUMBOSIbl YE0BEUYECKO
NUCTOPUN; TPETbU pacCyXaaloT 0 HepasragaHHbIX MNOC/IaHMAX BHE3EMHbIX LUMBUIM3aLMIA, HO 060CHOBATb NPUYACTHOCTb
BHE3EMHOro K NMMKTOrpaMMaM He MOTyT, KakK He MOryT 06bSICHUTb M CaM CMbIC/ NOCNaHnit. B nHDopMaLMOHHOM XapaKTepe
NMOC/NaHUI yXXe Masio KTO COMHEBAETCH - MPOCTas UCTUHA: HUKTO «MPOCTO TaK» 3TN KPYrn pMcoBaTb He ByAEeT, OHU UMEIOT
KaKoM-To cMbIC/. W nocnaHusa 3Tn He oT NtoAel - NoAN TaK NPUrHYTb PacTUTENbHOCTb Ha MnoJsie He MoryT. Ho 3Tu nocnaHus
ANA Nofei, NOCKOIbKY OHU MOSIBASIOTCA HE Ha AMKOW pacTUTENbHOCTU, @ Ha X/1IEGHbIX MOMSX, BO3AENaHHbIX pyKaMmu
yesnoBeka.

Kak paHblle, Tak 1 ceidac OHW NOSABAAKOTCA TOMIbKO NETOM, KOrAa nuweHuua ewe pacreT. [ToueMy xe OHWM NOSABASTCS NeToM,
M UMEHHO Ha nonax? M3 BbiCWIEro No 3HepreTuke NpoCcTpaHCTBa Halla MaTepusi, MOBEPXHOCTb FPyHTa He BUAHbI, B3aUMHO
COOTHeCTM nosoXeHne Kopabnsa n NoBEpXHOCTU TPYAHO, 3TO MOXHO cAenaTb TO/IbKO C NoMoLbio Npnbopos. A Kaxaoe
pacTteHue B Nepuoj pocTa MMeeT CUSIbHOE BUTOHHOE U3JTyYeHNEe, KOTOPOE BUAHO U3 COCEAHEro NpoCcTpaHCcTBa; NO3TOMY MokKa
pacTeHuns pacTyT M pa3BMBAOTCA, aKUNax kopabna Bnamt xnebHoe nose Kak TOHKYH CBETALLYHCS NOBEPXHOCTb, MO KOTOPOW
Jlerko OpMeHTUpOBaTbCS, U Ha KOTOPOM MOXHO «pUCOBaTb» YTO YrogHo. «PucoBaTb» nyulle HOYbO, NOCKOJIbKY AHEM
3aTpyaHeHa Hasurauus Cepbix kopabnen B koopamHaTax 3emnu. MNMovemy? MNMnaHeTy C HOYHOW CTOPOHbI OCBeLLaeT TONbKO
pPOBHOE BUTOHHOE M3Ty4YeHuMe 3Be34 U HET CuibHOM noacseTkn ot ConHua, Kotopoe aHeM «3abuBaeT» crnaboe nanyyeHme
XXMBOW MaTtepuun pacTeHWi, 1 Noas He BUAHO. DTO Ierko NpeAcTaBMTb: HOYbIO HaM XOPOLLO BUAEH crabblii CBET TYCKNOro
npnbopHOro CBeTOAMOAA, CBET HACEKOMbIX-CBET/ISHKOB UK, HAaNnpuMep, rHuoLen ApeBecHbl HEKOTOPbIX AEPEBLEB - AHEM
Bbl 3TOI0 NPOCTO He yBUAMUTE.

O6cTosATenbCTBO CNabon BMAMMOCTM U3NYYEHNI XKNUBOWM MaTepmnm OO6bSCHSET ele O4HY BaXKHYI MPUYMHY HOYHbIX MOSIETOB
HJ1O: Houblo NtOAM CAAT M Ha NOMSAX UX HeT, a tbutenelr HOYHbIX NPOrysoK ¢ Kopabna xopowo BMAHO. BuaHo, npasaa, He
CaMoro 4yesioBeka - CBETUTCS KOpa rofIoBHOro Mo3ra n «oroHek NpomeTtes» B rpyam OT uanydartens pebep, pesko
oT/nYaloLwmecs oT U3nydeHmns pacTMTesIbHOCTU. XOpOLO BUAHO M AyLly - YenoBeKa C XXMBOTHbIMU He clyTaelwb. JTO
MO3BOJISIET 3KMUMNAXY YKNOHUTLCS OT BCTpeuun un nsbexartb rmbenun nogen - nonagaHue yesnoseka nog sy4y MOLWHOI0 BUTOHHOMO
W3y4YeHUs Bbi3blBaeT MTHOBEHHY CMepTb. HaHeceHne Bpeaa YenoBeKy HECBOMCTBEHHO MOpasibHbIM MPUHLKUMAM M 3aKOHaM
Bbicwen Uusmnnmnzauyum.

MnKkTOrpaMMbl Ha NOMSX - pe3ysibTaT HanpaB/eHHOro BO34ENCTBUS MOLLHOMO BUTOHHOIO NOTOKA OT ABUraTens uam
nsnydartensa Kkopabnsa us Beicwero npocrpaHcTea. [NoyeMy MMEeHHO BUTOHHOro? OcMbic/ieHne 06LWmx 3aKOHOMEPHOCTEN
nenToHHOro 6anaHca Npu GOpPMMPOBAHUN CTPYKTYP SAEP aTOMOB M UX 060M104EK B pa3/IMYHbIX NPOCTPAHCTBaxX AatloT
MOHMMaHME N NPUHLMMNOB TEOPUWN rPaBMUTaLUU, BNSIOWENCS MWL YAaCTHBbIM NMPUIOXKEHMEM TEOPUN aCMMMETPUN
MPOCTpaHCTBA. Haw 31eKTpoH € ycnexoM BbINoaHSaeT 3Ty dyHKUMIo B cocegHeM, 6osiee BbICOKOM MO SHepreTuke
NPOCTPaHCTBE, Kak U BUTOH ANa rpaBMTauMm Matepum Bbicluero npoctpaHcTea. Hanpumep, MMeHHO rpaBuUTalMOHHas cuia
BUTOHHOIO M3nydaTens Hawmx pebep yaepXXMBaeT B TeNe AyWy 4YenoBeka, COCTOSLWY M3 MaTepum Ceporo NpoCTpaHCTBa.

Ecnu npu nosisneHun HJ10 6e3 npuymMH 3arnox ABuratesib Ballero asBToMobus, MOXHO C YBEPEHHOCTbIO CKa3aTb, YTO Nepes
BaMun kopabsnb U3 XXentoro NpocTpaHCcTBa, U FrPaBUTALMOHHbLIN ABUraTeNlb 3TOro Kopabna ABASETCS 3N1EeKTPOHHbIM
YCKOPUTENEM C IAEPHOIN HAaKauykoi. DTOT kopabsib Bbl HE MOXETE BMAETb MOJIHOCTbIO, TaK Kak HallM rfasa He MOryT BUAETb
MaTepUIO COCEAHEro NPOCTPaHCTBa - BUAHO TOJIbKO M3/yUYeHWe ABUratens kopabns B BUAE CryCcTKa CBETa. DNEKTPOHHbI
MOTOK CYLLUECTBEHHO He B/IUSIET Ha (PYHKUUWN XKUBOW MaTepPUK, OT HErO PacTEHMS HE MOJeratoT.

Ho ecnn Ha MecTe nocagku HJ10 BO3HWKAET CUCTEMHOE MNoJsieraHne pacTUTENbHOCTM, 3TO 03HAYAET, YTO 34€eCb 6bl KOpabib,
rpaBMTALMOHHbBIN ABUraTe/lb KOTOPOro U3/TydaeT MOLWHbIA NMOTOK YCKOPEHHbIX BUTOHOB. FeHepaTop CU/I0BOM YCTaHOBKM
Takoro Kkopabnsa paboTtaeT Ha yactoTe 9x106 Ny. DTOT NapaMeTp He npuayMaH, ero HasbiBanu Kopp., u 060CHOBaH TeM, UTo
AN HOpManbHOM XU3HWM 3KMMNaXKy Kopabns He HYXHO M306peTaTh YTO-TO UCKYCCTBEHHOE: 3a pabouyto 4YacToTy CUIOBbIX
yCTaHOBOK Kopabnei npuHUMaeTcs 4YacTtoTa TOKOB siApa niaHeTbl 06utaHus. MNnaHeTamm obutaHus Boicwen LnBununsaumm
ABNAOTCS BbICOKOM/IOTHbIE HEGECHbIE 06bEKTbI, MaTEPUSt KOTOPbIX MO OTHOLLIEHWIO K Hallel ABNSETCA U3ydyatowen, U oHK
BUAHbI HaM Kak 3Be34bl. [lpeBHME NMPUTUYM O TOM, YTO aHrenbl XXMBYT Ha 3Be34ax, He CKaska...

Y pacTeHui, Kak U y NPOCTENALLMX MUKPOOPraHNM3MOB, HET HEMPOHOB KOPbl MOJIOBHOMO MO3ra, 3a4atoLWMX YacTOTy BUTOHHbIX
MMMYNbCOB: 3a4aloLer YacToToM AJ1S MUKPOOPraHU3MOB M pacTeHUN SBJISIETCS YacTOTa BUTOHHOMO nosns 3emnu. 3apo 3emMau
reHepupyeT BUTOHHbIA NOTOK C YacTtotoi 104 'y 1, Koraa pacTeHunsl 0KasbliBalOTCA B 4acToTHOM cpeae B 900 pas Bbille
06bIYHON, UX XU3HEHHbIE DYHKLMN BO CTOJIbKO Xe pa3 YCKOPSTCS - pacTeHUss HAYMHAKT CTPEMUTESIbHO pacTu. MIMeHHOo
Takoe BO3AENCTBUE Ha BUTOHHbIA KOHTYpP pacTEHUS HapyLUaeT HOPMasibHbIA LWKN ero KJEeTOK: YCUNTEHNE XXU3HEHHbIX
npoueccoB TpebyeT BfarM U pacteHne 6biCTPO BCacbiBaeT ee 13 nousbl. [locne npekpalleHns AeNCTBUS BbICOKOYACTOTHOIO
N3y4YyeHus Bce yHKUMN pacTEHMS BOCCTaHaBNMBAKOTCS, NMPOLECChl XU3HeaAesaTeIbHOCTM MAYT C HOPMasibHOW CKOPOCTbIO, a
[o6bITasi KOPHSIMKU BNara ocTaeTcs HEBOCTPebOBaHHOM - BOT nodeMy B 06/1y4eHHbIX cTebnax Bcerga oTtMevaeTcsl U3bbITok
Bfarn, a caMo pacTeHue oKasblBaeTcs NPUrHyTbIM K 3emne. [lefio B TOM, YTO pacTeHUE BbIPOCNIO BEPTUKANBLHO B YC/IOBUSIX
BUTOHHOro nons 3eMnun, Koraa noTok BUTOHOB MAET CHU3Y, OT sapa, U cBepxy, oT CofiHUa. 34eCh e NOTOK BUTOHOB
MHOrOKpPaTHO BbILLIE U UMEET MHYIO HaMpPaB/IEHHOCTb, BOT NOYEMY pacTeHus, Nonyyas MMNynbC POCcTa, yCNeBaloT BbITAHYTbCS
Nno HanpaB/EeHUIO AEACTBUSA U3JTYYEHUS - T.€. MO JIMHUM CUJI0BbIX KOHTYPOB ABUraTens kopabnis nnav no Hanpas/eHUIO Nyya
msnydatens. MoToMy pacTeHMUst B 30HE MUKTOrPaMMbl OT/IMYAKOTCSA OT COCEAHUX, HE 3aTPOHYTbIX 06/1y4EHNEM, HE TONLKO
npuneraHUeM K 3eMe, HO elle poCTOM M LIBETOM - MOXeNTeBLKne obydeHHble pacTeHnst 060rHanun coceaei B pasBuTumn -
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OHW H6onee cTtapble. OT0 pe3ynbTaT AeNCTBUS BUTOHHOIO U3JTyYeHMsl, @ Takas TeXHMKa ToNbKo Yy Kopabnein Ceporo
MpoCTpaHCTBa, MecTe 0buTaHuMs Bbicwen LnBmnnusaunu.

HaHeceHMe NUKTOrpaMM Ha XxsiebHOe MnoJie C NOMOLLb BUTOHHOINO BO3AENCTBUSA MMEET eLle OfHY OYEHb BaXKHYO
0CO6EHHOCTb: Takasi TEXHOMNOMMS yNpaB/iEHMSA XUBOW MaTepUel HeAOCTYMNMHa YesoBeKY, NPUCYLLA TOJIbKO NPeACTaBUTENAM
Bbicwelt LUnBnnunsaumm, nosToMy nocraHne Ha KaMHe UK FpyHTe NoAM Nierko 06bsacHUIM 6bl Kak TBOpEeHUe pyk
YyesioBeYeCkux, a MMCbMeHa Ha X/1e6HOM MoJsie MOryT OCTaBUTb TONIbKO MocnaHubl Co3aaTtens, U ux cooblleHne Hesnb3s
CrnyTaTb HU C YeM. Kakune yx TyT WyTku - OHM 3psi He NPUSIETAIOT. ..

TMMKTOMPAMMBbI HA T10J14X - NMNOCJIAHUA BbICLLIETO PA3YMA.

Mx B nocnegHue roabl 66110 O4EHb MHOIO, HO 34€Cb pe4yb NOMAET TONIbKO 06 ocTaBfieHHOM nocnaHHMKkamm Co3gaTtens cepumn
NUKTOrpamm, 06beAMHEHHbIX Kak eAUHON CTUIIMCTUKOM UCNOJSTHEHUS U MECTOM MOSIBJIEHUS, TaK U CMbIC/IOBbLIM COAEPXAaHNEM:

1. B urone 1990 roga B rpagpcTse Yuntump, AHI/ivs, Ha
HecKoweHHOM xnebHOoM none nosiBMnacb NUKTorpaMma ms 8-u
Kpyros, o6beanHeHHbIX 0bwen nmHnen gnnHon B 134 metpa. Ee
doTorpadumn obownn BECb MUP, HO CMbIC/T NOCNAHUSA He 6bin
MOHAT NOAbMMU.
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MNepBas cepbe3Has NoMbiTKa MOHATb CMbICA 3TOr0 NOCNaHUS
6bina npeanpuHata B 1992 rogy poccmiickmum aBTopoM babaHuHbiM B.I1., oHa onybnukoBaHa B KHUre «TalHbl BEIMKUX
nupammna>», BbinyweHHol C.-MNetepbyprcknm nagatensctBoM «JlaHb» B 2000 r. B.lM. bBabaHnH coBepLIEHHO NMpaBUIbHO
yBuAaen B Hel cxeMy cTpoeHus ConHevHon cucteMbl. OH 06BACHM, YTO NOKa3aHbl YCNOBHble 0603HavYeHUs nnaHerT,
NpaBWSIbHO OLEHM CONOCTaBMMOCTb UX pa3MepoB M3 NepPCneKTUBbI PUCYHKA. 3eMnsa Ha cxeMe 0603HayeHa HoOMepoM 3, a
CUMBOJ XXU3HW Ha HeN - KOJbLO XNBOro xneba 3nakosbix pacteHnii. CoBeplueHHO npasuibHO B.MN. babaHunH caenan BbiBOA,
YTO Ha CXeMe MoKasaHa elle OAHa NnaHeTa, Ha KOTOPOM A0/MKHA ObiTb XM3Hb. HO OH He AenaeT IorM4yeckoro BbiBoAa M3
CBOMX paccyXAeHui - BTopasl nnaHeTa, Ha KoTopon 6uocdepa nokasaHa KosbLOM XKUBOro xneba, npegHasHadeHa A5 XXU3HU
nogen, nbo MeHHo yenoBeky ckasan CosgaTens: - «B roTe smua TBoero byaelub ectb xeb,...» («bbitne», n. 19 rn. 3) A
MOCKOJIbKY He cAenaH 3TOT BbIBOA, HEBO3MOXHO MOHSATb M €ro C/ieACTBME: naaHeTa Noka He roToBa K XWU3HUM N04eNn, Tak Kak
NMMKTOrpaMMa HaHeceHa Ha HeCKOLIEeHHOM none He3penoro xseba, ecTb KOTOpbIN ele Hesnb34.

Ha Yunwupckor nuktorpamme BTopas obvtaeMas njaHeTa rnokasaHa Kak CUCTEMHas, a He «MNponeTHas», nbo nomeleHa He
Ha nepecekatoLlen TpaeKTopmn, a CTPOro Ha JIMHUW PacnosiIoXKEHUS NNAHET, YCIOBHO 06beAMHSAIOWYIO UX B €AUHYI0O CUCTEMY,
cnepoBaTesibHO, OHa «eMHOKPOBHa» MO OTHOLIEHMIO K OCTaslbHbIM - co34aHa n3 matepun CofIHEYHOW CUCTEMbI, @ HE KaKoW-
HMbyab MHOM 3Be34bl. bonee Toro, Ha «NpPoOSIETHOM» MAaHETe, UMEKLWEN BbITAHYTY0 opbuTy ¢ nepmnoaom obpaweHms 3600
neT BOAHAs XM3Hb HEBO3MOXHA, MOCKOJIbKY HET MCTOYHMKA SHEpPrum, Tak Kak nnaHeTa yganeHa ot ConHua. B.M. babaHuH
HenpaBWIbHO TPAKTYeT CYyTb BTOPOM XXMBOW MNAHETHI, CCbINIAsCb Ha APEBHNE MCTOYHMKWU, B KOTOPbIX LIYMepbl Ha3biBaan
BOCbMYt0 nnaHeTy Hmubupy, nytaet ee c rpeveckum ®astoHOM U Mududeckon Jarien. N 3qecb He ero BuHa: - owmnbka
JonyuleHa ewe paHble 3axapueM CnUMHbBIM, HA KOTOpOro ccelnaetcs B.M. babaHMH, aMepuKaHCKNMM NCTOPMKOM PYCCKOrO
MPOUCXOXAEHUSA, MPOYMUTABLLUNM LYMEPCKNE TEKCTbI, O KOTOPbIX OH BMepBble nosegasn mMupy. 3. CUUYMH nucan o nnaHete
Hnbupy, nossnswowencs okono 3emnun pa3 B 3600 net. Owwnbka 3aecb. DTO He nNpeaynpexaeHne 0 HasMunum Nepmoanyeckn
nosiBNstoLencsa nnaHeTol, a coobueHne Boicwero Pazyma gpeBHMM WwyMepam o ToM, 4To B ConHeuyHoM cucteme yepes 3600
neT nosiBUTCSA ewe ogHa obutaemasn nnaHeta. LUymepbl y3HanM o0 Heil U oCTaBuIn NOASM CBOM NpeaynpeXxaeHus, KoTopble
6b1511 3abbIThl, @ KOraa, HaKoHeL, WYyMepCKNe AOKYMEHTbI HalWMUCb, NX HE CYMEesIN MOHATb MpaBuibHO.

B 6ubnerickom «OTkpoBeHnn CeaToro MoaHHa borocnoBa» TOXe roBOPUTCA O BTOPOW NMJaHETE, KOTOPYHO YBUAAT nocne
CrtpawHoro Cypa: - «4 yBugesn 1 HoBoe He60 v HOBYIO 3eMJTI0; Nb60 rnpexHee He6O M rPexHsIs 3eM/isi MUMHOBAaIn»,
(«OTkpoBeHus...», n. 1 rn. 24)

B rnaBe XCI KHurn EHOXa c)aTo onucbiBatoTCst € 6-ro no 10-1 3Tanbl («CeaMUHbI») pa3BuTUS LMBUAN3ALUKN, MPUYEM
npueeaeHa cucTeMa, B KOTOPOM NocC/e 3aBepLlleHns Kaxaoro atana ob6ssateneH Cya. MIX HECKONbKO, NOCNEAHNI - «CyA Ha
BEYHOCTb>», T.€. KOrga He3a[o0/ro nepej B3pbiIBOM «CBEPXHOBOM» Ha 3eMne Henb3s 6yaeT uTb U B XKenToM NpoCTpaHCTBeE, U
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yenoseyecTBo byaeT nepeBeaeHo B Cepoe. A nepsblit Cya AOMKEH COCTOATLCSA CNYCTS onpeaesieHHoe BpeMs nocse MoTona.
MoTon yxe 6b171, a nepsoro MNMpaeeaHoro Cyaa eule He 6bin0...

B aToW rnaBe oH roBopuT 3afonro Ao MNoTona: «M60 s 3HaK, 4To Aes1a HaACUINS BO3bMYT BEPX Ha 3€MJ/IE, U BEJINKOE
OCYy)KAEHNE COBEPLUMTCS Ha 3eM/IE; U BCSIKasi HernpasAa NMpekpaTuTcs v 6yAeT oTae/1eHa OT CBOMX KOPHEN, N BCe 34aHNe ee
MCYE3HET.» DTO KpaTKoe NpeaynpexneHne cyTu rotoesilerocs MoTtona, 0 KOTOPOM Ha cTpaHuuax KHuru EHox MHoro
pacckasblBaeT M CblHaM, U BHYKY Hoto. W 34ech e, B creaytoweM NpeasioXXeHumn, OH NpoaoSKaeT: «M HenpasAaa onsiTh
[MOBTOPUTCSl, U BCE A€N1a HEMNPaBAbl U BCE A€/1a HACU/INS U 6E33aKOHUS BTOPUYHO COBEPLIATCS Ha 3emse. M Tak Kak Torga
YCUIINTCS HenpasAaa, v rpex, v xXyna, u Hacuiame, n Apyroro poaa AEVNCTBUS, U YBEANYUTCS OTNaAEeHNE, n 6e33aKoHue, n
HeuucToTa, (ITO yXe 0 HalLEM BPEMEHW... y3HaETEe?... -aBT.) TO NPUAET BeJINKOE OCyXAeHne c Heba Ha BCcex Hux, n
cBATos FocrnoAb BbifigeT ¢ rHEBOM M HaKa3aHueM, YTo6bl CBEpLINTb CyA Ha 3eMJ1e».

PaHee, B XXXVIII rnaBe KHurn, EHOX roBopuT 0 ToM, 4To C 3eMnu byaeTt yaanatbcs 310: «Korga oTKpoOeTcs o61ecTBo
rnpaBefHbIX, U rPeWwHNKN 6yayT CyANMbI 3a CBOW rpexu, n 6yayT narHaHbl C 1mya 3eMam, 1 Korga lpaBeaHblil SBUTCS
npeg o4yamu n3bpaHHbIX NMPaBeAHNKOB, A€/1a KOTOPbIX B3BeLIeHbl [0CrMo40M 4yX0B, N CBET OTKPOETCS paBeAHbIM U
n36paHHbIM, XUBYLUMM HaA 3eMJIE, - TO r4e Torga 6yaeT XuauLe rpeLHnKoB v ybexuluie tex, Kotopbie oteepriv locroga
AyXxoB? bbinio 6b1 1yyLie A1 HUX, €C/iv 6bl OHM HUKOrAa HE POXAA/INCh>.

Ecnun conoctaBuTb BCE 3TU UCTOUHUKM, MosydaeTcsi, 4To Yepes 3600 neT nocse WyMepoB A0JIHA NOSBUTLCA BTopas
obutaemas nnaHeTta, 3aTeM sBuTcs Focnoab-Co3aatens u 6yaeT cyauTb 3emnto, a nocne MNpaseaHoro Cyaa rpelwHukn 6yayT
COCNaHbl Ha ApPYryto NiaHeTy, oHa ANS HUX...

MnaHeTa ¢ 6uochepoit Ha YUATWNPCKON NUKTOrpaMme BoBce He Mkap unn ®asToH, Kak ero HasblBasin APEBHUE TPEKU, U He
PEKOHCTPYKLMS NPEXHEro NosioXeHus niaHeT - Torga Mkap 6bin 4-1 nnaHeTon, cpasy 3a 3emsen, a Mapc 6bin 2-M. Ha
nMKTOrpaMMe ke Mapc 3aHuMMaeT nonoxeHue 4-i nnaHeTbl, a 3emnsa ob6o3HayeHa HOMepoM 3, criefoBaTe/IbHO, eCTb U He
rnokasaHHas Ha Hen BeHepa nog HOMepoM 2, aensatowascs 6biBlUMM NKapoM, YTO O3Ha4YaeT TO/IbKO OAHO: Ha NMUKTOrpamMme
B YuiaTwinpe rnokasaHo He i[peBHee, a CerofjHsilLHee MoJI0XeHUe NMJ1aHeT, K KOTOpbIM fo6aB/ieHa BTopas
obutaemasn niaHera.

Boiwe A gokaszan, 4to BTOpas obutaemasa nnaHeta B ConHeYHoM cuctemMe (Mnm «BTOpoe Hebo») NOABASETCS ANS OTCEeNeHns
rpewHunkos nocne Cypa. Cemsica lNpomeTten n Kopp. paHee MHe roBopuaun, 4To BTopas obutaemas nnaHeta B ConHe4YHOM
cucteme ByaeT MCKYCCTBEHHAas, Kak niaHeTa-peksocTep Ans 3eMHOro 3s1a. M takaa nnaHeta obsi3aTeNbHO CTPOMTCA
Co3paTtenem B Kaxaon cucreme k Cyay, K 3aBepLUEHUNIO Tana CaMOCTOSATE/IbHOIO pa3BUTUS pasyMHOW LMBUAM3ALMN - 3TO
3akoH Teopua. MNMepen HamMn nsobpaxeHune peknoctepa. CneaosaTtenbHO, NUKTOrpamma mona 1990 roga B Yuntwmnpe -370
coobuleHue, 4To

B 1990 rogy CO34ATEJIEM TIPUHATO PELLIEHVE O INOATOTOBKE K 3ABEPLIEHWIO STAMTA CAMOCTOATE/IbHOIO
PA3BUTWA HYEJIOBEHECTBA MPABEAIHBIM CYAOM C OTCEJIEHWEM C 3EMJIN JIIOAEN, TTPAKTUKYIOLLMX MOPAJIb 3J1A 1
HACUJINA, NOCTPOUB AJ14 HUX B COJTHEYHON CUCTEME NCKYCCTBEHHYIO JTIAHETY - PEKJIOCTEP - «3EMJIA-2».

Korga e peknocrtep 6ynert rotoB K 3acesieHnto?

Okono peknocrepa, no obe CTOPOHbI CUCTEMHOM NIMHUKN, PACNONOXeEHbl ABaA MPSIMOYrofibHMKA, KOTOPble He MOryT 6biTb Tenamu
CUCTEMBI: NPSAMOYTrObHbLIX NNAHET He bbiBaeT. S NpeaAnonoXun, YTo 3TO0 MHHOPMaTUBHbIE BPEMEHHbIE METKU. W 3TO He
yepToyKa, O3Ha4vawLwas, K NpMMepy, 3eMHOM roA, a NpPsSMOYrofbHUK, CieaoBaTenbHO, 3To 60nbWKn Nnepuoa BpeMeHn. Kakon
rnepvoa BpeEMEHU A1 3eMIN CUCTEMHbIA U CYLLECTBEHHbIM B €& aCTPOHOMUYECKOM CyTn? Bnanmo, Kaxablii NpsiMOyronbHUK
o6o3Ha4vaeT 12-1eTHMN aCTPOHOMUYECKUI LMK 3eMNU, NMPUMEHSIEMbINA, B YaCTHOCTMU, BOCTOUYHbIMWM acTpoHOMaMu. Toraa
rOTOBHOCTb BTOPOM MJaHEThI K 3aceneHunto - 2014 roa, ecnu cumtatb oTNpaBHOW Toukon 1990 roa. Kopp. noateepamnu
NpaBWSIbHOCTb TaKOro NpeanonoXeHus, Tem 6onee, YTO 3TO JIOFTMYHO COBMNAAAET C HEM3BEXKHOCTbLIO BMeLWlaTeNbCTBa
Cospatens B gena 3emMnu Ans npegorspalleHns katactpodbl 2074 roga. Kak 6yaeTt BeCTUCh CTPOUTENbCTBO UCKYCCTBEHHOM
naaHeTbl?
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2. 12 nroHsa 1999 roaa B Uct-duna
(okpecTtHoCTM D1TOH bapHc), AHrvs,
NosIBNSETCA HOBAs NMUKTOrpaMma
ANvHON yxe 342 meTpa, BbiNOSIHEHHAS
B CTUINCTUKE, NOA0OBHOM YMNTWMPCKOMN
nuktorpamme 1990 roaa.

OHa saBnsieTcs ee pa3BuTMeM: 3eMas Ha
CXeMe MNoKasaHa TOYHO TaK Xe, KakK Ha MpeXHel - C KO/bLOM XMBOW TpaBbl 1 HOMEpPOM 3. B oTnMumne oT npeablayLien
MUKTOrpaMMbl 3Ta NOCTPOEHA HE B BMAE NEPCNEKTUBLI, @ OrpaHNYeHa C 04HOM CTOPOHbI 3eMnen, ¢ gpyron - CaTypHoMm. OTO

TPA®UYECKOE U30BPAXEHMWE IMJIAHA PABOT 10 CTPOUTE/IbCTBY PEKJIOCTEPA W PEKOHCTPYKLMN COJTHEYHOM
CUCTEMB.

KntoueBbIM 4151 MOHUMaHUS ABASETCS M3o06paxeHune KOnnTtepa C YETbIpbMS BHELWWHUMU HEPETYASIPHbIMU CAYTHUKaMU - AHaHKe,
Kapme, MNacudge n CuHone. To, YTO 3TO BHELIHNE CAYTHUKW, BUAHO U3 UX yAaNeHHOMW opbuTbl, AaneKo OTCTOsLEN OT
niaHeTbl, B TO BpeMs Kak opbuTbl BHYTPEHHUX CMYTHUKOB Noka3aHbl B6au3m lOnutepa. KpoMe T0ro, 3t 4 cnyTHuka
obbeanHeHbl 06WMM KObLOM, T.e. MMetoT obLiee CBOMCTBO. DTO aKTMBHbIE CIYTHUKKU, KOTOpble, Kak n Onutep, xopoLo
BMAHbI B Bbicluem npocTpaHcTBe, M60 TaM OHU CBETATCS, @ NAacCUBHble BHYTPEHHME CMYTHUKN, HEBUAUMbIE U3 Bbicwero
NpPOCTPaHCTBA, 34€Cb He MOoKa3aHbl BOBCE, @ TO/IbKO YC/I0BHO 0603HayeHbl UX Op6UThI.

3eMns Ha cxeMe NokKasaHa ABaXkAbl: HA CBOEM MecTe, nocne «3emnu-2» n Mapca ot tOnuTtepa, u ¢ 4pyrovi CTopoHbl OT
lOnuTtepa, nepea CaTypHOM.

YcnoBHoe nsobpaxeHune 3emnm okono CaTypHa o4YeHb BaXKHO: 3TO HE MeCTO pacnooXeHUs NJaHeTbl, @ OCHOBa NnaHa,
yKasaHue, ANs KakKoW 13 nnaHeT 34eck npooasatcs pabotel. OT CaTypHa K 3emne TaHeTcs nnHuS, T.e. paboTbl NpoBoasATCS
Ha cekTope oT CaTypHa Ao 3emnu n ansa 3emnn. OKON0 ANHUM 4 YEePTOYKM - BO3MOXHO, 3TO YKa3aHue TOoro, 4to paboTbl C
S40pPOM peksocTepa 34ecb 6yayT NpoBOAUTLCA YeTbipe 3eMHbIX roga. 'og CaTypHa anmtcs 29,46 3eMHbIX roga, U 34eCb SBHO
HenpMeMneMo UCUYNCIATb BpeMs B «rogax CatypHa»: paboTbl NpoBoAsATCA Ans 3eMau U MHpOpMMpYLoTca o paboTtax atoam
3emnu. (YuntbiBas 10, 4To KOopp. coobwunnu aaty Hadana pabot - 1998 roa, a nukTorpamma «onybnmkosaHa» B 1999 roay,
MOXXHO MPeAnoNoXuTb, YTo paboTbl y CaTypHa niaHupyeTcs 3akoH4YnTb B 2002-2003 r.r.)

CaTypH Nnerko orno3HaTb - OKOJIO MJlaHeTbl MOKa3aHO 3HAaMeHUTOe KONbLO Tak, Kak ero BUAHO C 3eM/n - TOSIbKO ero
He3aKpbiTas 4YacTb, U TPU CMYTHUKA, HE CBSA3AHHbIX MexAay coboi. BO3MOXHO, 3TO TPU CaMbIX KPYMHbIX CNYTHUKA - TUTaH,
Pes n Anet - oHM 6bIN OTKpPBLITLI CaMbiMK MepBbiMU elle B 1655, 1672 n 1671 roay cooTBeTCTBEHHO. HO, cneays norunke
BMAMMOCTU U3 BbICLIMX NPOCTPAHCTB, 3TU TPU MEPTBbIX CMYTHUKA OTTYAa HE BMAHbI, @ BUAHbI TOJIbKO aKTUBHbIE CYTHUKMK U
nnaHeTbl. Ha cerogHsa y CaTypHa Mbl 3HaeM TONbKO OAMH Takon - ®eba, ocTanbHble, BO3MOXHO, €CTb, HO UX eLle He ycnenu
OTKPbITb MO NPUYMHE UX MaNoro pasMepa v 6onbLwon yaaneHHocTn ot CatypHa. Ho B 3TOM cilyyae ecTeCTBEHHble aKTUBHbIE
CNYTHUKM A0MXKHbI 6bl 6bITh CBSI3aHbl 06LWen NMHMen, Kak y lOnutepa, a ee HeT. Hanbonee BEpOSATHO, UTO Ha NMKTOrpamme
nokasaHbl aKTUBHbIN CyTHUK ®eba 1 NCKYCCTBEHHbIE aKTUBHble HebecHble Tena, co3aaBaemMbie Ha opbute okono CaTypHa.
MocneaHee npeanonoxeHue Hambonee npeanoyTUTENBHO, 60 UMEHHO 3aecCb 06HapyxeH oceHbio 2000 roga packaneHHbIN
06BbekT - aapo 6yayllero peknocrtepa, codgaHHoe n3 Mmatepum CatypHa.

Bosiee Toro, 34ech Xe, psaaoM ¢ nsobpaxxeHnem CaTypHa MOMELLEHO YC/IOBHOE M306paxeHne Co3aaHmsa MEHbLUEro Tena us
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6onblero: peknocrepa u3 matepum CatypHa. Ha cxeme nokasaHo, 4YTo M3 bonblero wapa 6yayt cdhopMmpoBaHbl ABa MasblX
- BO3MOXHO, 3TO 3aroToBKM s[pa peKnocTepa - ABa Wapa 13 MeTanoB TBEPAON U Xuakoh 30H sapa CaTypHa, KoTopble
noTtom 6yayT cinTbl BoeaMHO. MNMpu TakoM NMOHMMaHMKN Hannyme B CXeMe Ha opbuTe okono CaTypHa Tpex akTUBHbIX Tes, He
CBSA3aHHbIX Mexay cobor 0bLwmnM NponcxoxaeHneM, BnoaHe o60CHOBaAHHO.

Kpome 3Toro, nokasaH caM NpuHUMN BblAeNeHns U3 6onbluero - Manoro: ot 6onbllero Kpyra oTxoamt nogobue
«rMapoUMANHAPa», Ha NOABUXHOM LUTOKE KOTOPOro NMoMeLeHo Manoe Teno. YeTko 3a4aHo HanpaBiieHue ABUMXEHUS: TONIbKO
no NMHUN AENCTBUS, «UUIIMHAP» C 06eMX CTOPOH OrpaHnyeH CMMBOIaMn «6asbl» - XXMPHOM YepTOYKON CO CTPENIKON unu
TOYKOWN, KOTOPbIE KOHCTPYKTOPbI YacTO NPUMEHSAIOT TaM, A€ HYXHO NoKasaTb, UTO B CTOPOHY Yepe3 YepTouKy ABUMXKEHUS HeT,
a ABUXEHME BO3MOXHO TONIbKO BAOJb YEPTOUKM.

[anee, c Apyron cTopoHbl OT OnNuTepa peknoctep «3eMns-2» rnoMeLweH TaM, rae OH BrnepBble NOSABUICSA Ha YUNTLWNPCKOMN
nuktorpamme 1990 roga. PeknocTtep y3HaBaeM Mo KoMbLy XXMBOW TpaBbl, HO €CTb AOMOJHEHMS: NOKa3aH Kpyr 6e3 xueon
TpaBbl, COEAMHEHHbIA C PEKNOCTEPOM SIMHUEN AeNCTBUSA. TOHKASA IMHUS NPUrHYTbIX KONOChEB Ha rpaHuue Konabua éuocdepsbl
nMmeeT nogobue crtpenok, obpalleHHbIX APYr K APYrYy WU He nepecekatolwme ITMHUID 4eNCTBUSA: BNeYaT/eHme Takoe, YTo Ha wap
HaTAHyM obonouky 6mocdepbi. BuaMMo, 3To HY>XHO NOHMMaTb Kak To, YTo oT CaTypHa HoBasl nnaHeTa 6yaeT nepeMelleHa
Ha 3TO MeCTO, U 34ecb nonyuunT 6uocdepy - Boay, penpoayKTUBHbLIN FPYHT 1 BO34yX. BAOAb NMHWM AENCTBUS ONATb
NpoCTaBfieHbl BDEMEHHbIE METKU - ABE YepTOUKU. U, yunTbiBas NAaHUpyeMblli CpOK 3aBeplieHuns pabot y CaTypHa,
nepeMeLleHne naaHeTbl Ha NOCTOSHHYO OopbuTy 3aliMeT ABa rofa, TO ecTb «3eMNsa-2» A0XKHa NOSBUTLCHA Ha 3TOM MecTe
nocne 2004 - 2005 rr.

Mexnay 3emnen n «3emnen-2» obosHayeHa purypa, nogobHaa raHTenn, Npoxoasien CKBo3b ABa Konbla: 3TO sBHO Mapc -
YKa3aHo ero niaHuMpyeMmoe nepemeLleHme Ha Apyryto opbuTy - KpacHas nnaHeTa ckopo 6yaet 6amnxe k 3emne.

OKO0/10 3eM/IN OYEHb MHOIO 3HAKOB:

- INHNS AEACTBUS NPOXOANT OT OAHOM NMnaHeThbl («CcTapon» 3eMn) C KOJSIbLOM XMBOW TpaBbl K Apyron («06HOBNEHHOMN»
3emMne), He KacasiCb NOCNeAHEN, NMpUYeM Ha TNHUM AENCTBUS 0603HAYEHO AP0 NnaHeTbl n ee obonoyka: 3emna byaer
06HOBNATBLCA Kak 3a cyeT cTabunmsauunm TOKOB s4pa NjaaHeTbl MO ee HblHeWwHen opbuTe, Tak 1 3a CYET yKpenaeHus
060104KM KOPbI NSI@aHEThI;

- OT «CTapoi» NfaHeTbl OTXOAUT CTPenka B CTOPOHY peK/iocTepa, 3akaHuYMBaloWasncst B NoJyKPYXbe XMBOW Tpasbl,
cnMmBonusnpyrowen 6uocdepy: 3emns 6yaet AOHOPOM Npu co3aaHum Buocdepbl peknocTepa «3emMnsa-2» n 31o byaer
NpPOUCXOAUTb A0 OOHOBNEHUSI HALLEeW MaHEeThI;

- K «0BHOBMIEHHOM» 3eMsie 0TXOAUT Crnpanb U3 KPY>KKOB NMOC/IeA0BaTebHO YBEMYMBAIOLWEroCs AnaMmeTpa: CMMBOJ 3Tanos
3BOJIIOLUMOHHOIO pa3BUTUS. 3eMHast UMBUIM3ALNS 3aKOHUYUT 3Tan CaMOCTOSTENbHOIO pa3BuUTUs 1 6yaeT npuHsaTa B
CoobuwectBo LUuBunusaummn Cospatens.

Kopp. AononHWAM paclundpoBKy:

- co3gaHue peknoctepa nopydyeHo Co3gatenem Hapoay Cepol umMBuUAM3aLmMKn, NO3TOMYy «C HapoaoM Cepbix OH 3aKaoumn
KOHTPaKT Ha MOCTPOMKY MCKYCCTBEHHOW NiaHeTbl AnameTpoM 15000 KM Ans OCYyXAEHHbIX 3EMSH>»;

- B 1990 rogy 3emnu Co3spaTenemM otaaH lNMpukas o pecTpyKTypusaumMn OKOSI03EMHOM rpynnMpoBKku Kopabnen Boicwen
LinBmnmsaumm n KoHueHTpaumm nx okoso CatypHa ansa obecneyeHns CTpouTenbCTBa;

- CTPOUTENBCTBO peksiocTepa HayaTto B 1998 roay, naaHoOBbLIA CPOK CTPOUTENBLCTBA - 16 fieT, OKoH4YaHue paboT - 2014 rog;

- CTPOMTENLCTBO SiApa HOBOW MNiaHETbl BEAETCS METOAOM MOC/IOMHOIO U3bATUS aKTUBHOW MaTepun TBEPAOKN U XUAKOMN 30H
aapa CaTypHa yepes JIMH3bl MPOCTPAHCTBEHHOrO Nepexoaa, NePeEHOCOM U BbIBOAOM MaTepuMM B Balle NMPOCTPaHCTBO B
3a/laHHbIX TOYKax akKyMy/MpoBaHusi okosio CaTypHa;

- 0605104Ka pekocTepa 6yaeT HOPMUPOBATLCA M3 CErMEHTOB Kopbl CaTypHa, M3biMaeMbIX Tak xe. Kopa nnaHeTbl npu
BbIMO/IHEHUN 3TUX ONepaunin CTabunmnsnpyeTcsl, NpuYeM 60KMPYETCS HEYNpaBsSeMblil BbiIX04 ra3oBoi cpeabl U3-Mnoj Kopbl
CaTypHa. Mepea MOHTaXXOM U CBapKOW 3/IEMEHTOB KOpbl BOKPYT siApa peksocTepa NpoBOAUTCS UX Aerasaums no yaaneHuio
METaHOBOrO NbAa;

- A1 3aN0/IHEHMS ra3oBOoro NpoMeXxyTKa Mexay SAPOM U KOpoK peksocTtepa byaeT ncnonb3oBaHa COOTBETCTBYOLIAsS ra3oBas
cpena CaTypHa;

- Ha cnyTHuKax CaTypHa BOAbl HET - TaM TOJIbKO 3aMep3LlMi MeTaH, N03TOMYy Boaa byaeT cbpacbiBaTbCs Ha peKknocTep ¢
BOAHbIX CNyTHMKOB tOnuTepa - EBponebl, NaHnMeaa u, BO3MOXHO, Kannncto. MNMpoueHTHoe COOTHOoLWEeHNEe BOAbl U CyLUMn
peknoctepa 6yaeT NoYTM aHaNOrMYHO 3EMHOMY;

- MOCKOJIbKY TaM HET 0CaZloYHbIX NOpoa Kak Ha 3emne - y CaTypHa HeT 6uocdepbl - NOBEPXHOCTb PEKOCTEpPa cHavana 6yaer
M3 MEPTBOro KaMHs;

- PENPOAYKTUBHbIN TPYHT M3biMaeTcs M byaeT U3biMaTbCs Yepes JIMH3bl MPOCTPAaHCTBEHHOIO NepexoAa M3 Nopoj 0Cafo4yHOro
yexna okeaHoB 3eM/n, NpenMyLLeCTBEHHO ATI@aHTUYECKOro - TaM AOCTaTOYHO MOLLHbIE OTNIOXEHUS U cTabuabHoe none
HanpsHKeHW Kopbl OKEAaHCKOro AHa, a 3aTeM CKaAMpyeTcs B MPOCTPAHCTBE A8 Y/YULIEeHUS ero penpoayKTUBHbBIX CBOUCTB.
OKeaHMYeCcKnii rpyHT CHavana CTeEpPUAN3YIOT, @ 3aTEM 3acCeNsatoT 3€MHbIMU MUKPOOPraHn3MamMum, B3ATbIMU U3 TyULLMX NOYB
Bawer nnaHeTbl. Mbl 6yaem 6paTbh TONbKO KOHTPOJIbHblE 06pa3subl MMKPOMI0PbI, @ 3aTeM pa3MHOXaTb ee HEMOCPEeACTBEHHO B
rpyHTE, YCKOPSAS AeATENbHOCTb MUKpoopraHmaMoB B 900 pa3s, YTo 3KBMBNEHTHO npoueccaMm opMmMpoBaHUS ryMycoB B
3eMHbIX YC/I0BUAX ANINTENbHOCTbIO B HECKOJIbKO ThICAY NIeT. B UTOre KayecTBO rpyHTOB «3eMnu-2» 6yaeT A4OCTaTOYHbIM AN
BOCMNPOM3BOACTBA 3/1eMeHTOB 6uocdepbl n HavanbHOro obecnevyeHns nuwen 3-4-x MUAINAPAOB N04AEN;

- CyLWYy HOBOW MfaHeTbl HY>XHO 6yaeT NoKpbiTb 4-X METPOBbLIM C/I0EM PEnpoayKTUBHOIO rpyHTa. Ero notpebyetca okono 600
TbIC. KM3, T.€. OT €ro U3bATUS C 3eMIM NOHMXKEHME YPOBHSA OKEeaHa COCTaBUT OKOJI0 OAHOro MeTpa. Mo coctosHuio Ha 1 nions
2001 r. c okeaHCKOro gHa 3emnu yxe mn3bato 23% ero noTpebHoro Konm4yecTsa, YTo Bbi3Basn0 Hbl MOHMXKEHNE YPOBHS
Muposoro okeaHa Ha 0,2 MeTpa, HO 3TOro He NPOMCXOAMUT, MOCKOJIbKY Mbl aKTUBUpPOBann c6poc NeaHNKOBOro naHumps
AHTapKTUAbl, OTMEYaeMblil BalWMMM yYeHbIMKN B nocniegHue rogbl. OT cOpackiBaemMoro nbga B MMpoBoi okeaH AosiKeH 6bin 6bl
NMOBbICUTBCS €ro YpPOBEHb, HO 3TOro He NPouCxXoauT. Bbl He 3agjaeTe cebe Bonpoca - novemy?;

- Ha «3eMne-2» 6YLl,eT TOJIbKO BOAHaAsA U Ha3eMHas q)nopa, YCKOPEHHO BblpallleHHaa U3 3EMHbIX CEMAH U O6paBLl,OB. G)ayHu -
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HACEKOMbIX, pblb, MTUL, XXMBOTHbIX HE BYAET - UCKYCCTBEHHAs MAaHeTa AN NoAeil CO3AaeTCa B CKATble CPOKU, U Y HAC HET
MWIJIMOHOB JIET Ha OTPaboTKY Lienei NUTaHMsa 3KOCUCTEM;

- pata [Ha Cypa elle He Ha3HayeHa: pelleHune 6YL|,eT npuHmuMaTbca CospaTenieM NoO roTOBHOCTU HOBOW MNJI@aHETbl K 3acesieHunto
NoAbMUN, NOCKOJIbKY HE UCKJTIOYEHDBI OTKJTIOHEHUA OT NMNJIaHOBbLIX CPOKOB pa60T no HenpeaBnaeHHbIM obcrosiTenbcTeaM, 4TO
BMOJIHE BO3MOXHO, MO3TOMY OrOBOPEHO KOHTPAKTOM.

3. Cnycrs Bcero 12 gHeri, 24 noHs 1999 roga, B ToM xe rpagpcree Yuntiump, rae B 1990
rogy nosiBunacb nepeas NMKTorpamMma, obHapy)KeHa elle ogHa, UMeLwas K npeablaywmm
npsiMoe OTHOLUEeHue.

MN306paxeHa TpeyronbHas CBacTMKa B KoJfbLe, NpUYeM n3obpaxeHue BbINOJHEHO Tak,
YTO BOCMPUHUMAETCS ABOSIKO: €CMIN «HACTPOUTbL>» Nasa, TO BUAHO YyXe HE MJIOCKYI TPeYro/ibHY CBACTMKY, a O6bEMHYIO,
HaNOXEHHY0 Ha Ky6. DTO JaeT NoOHMMaHWe CMbICNa NMUKTOrpaMMbl:

- «TpeyrofibHas CBacTUKa» - APEBHUN CUMBOJI, UMEET ABOMHOE 3HAaUYEHMUE: «3Bepb» (3/710) U «Ye/IOBEYECTBO»;

- «Ky6>» - CMMBOJ1 CTPOUTENBbCTBA, 3a/I0XKEHHbIN Y KaXXA0ro Yesoeka B NOACO3HAHMN C paHHEro AeTCTBa - AalTte pebeHKy
Kybukun, n oH 6yaeT cTpouThb;

- CBacCTUKa Ha Kybe BrnmucaHa B KO/bLO AMaroHansaMmum kyba, a He KBaZpaTa, UYTo 03Ha4yaeT, uTo Ky6 BnucaH He B Mockoe
KO/bLIO, @ B 06bEMHYIO cdhepy UK LWap, ABAAIOLMIACS CUMBOJIOM MJIaHETHI.

YuTasd BCe COBMECTHO, CKNaablBaeTca dhopMyna:
«3BEPIO (3/1Y) YEJIOBEHECTBA CTPOUTCA JIAHETA».

TakuM 06pasoM, 3Ta NMUKTOrpaMMa HEMOCPEeACTBEHHO CBSI3aHa Mo MECTY MOSIBNIEHUS U CMbIC/Y C NMpeablayWwmMu, U SBAsSIeTCS
MX KpaTKUM NoATBepXAeHneM, NnogobHO TOMY, KakK paanCT nocne nepeaaydu azbykor Mop3e 60nblLON pagnorpaMMbl gaet
NOATBEpPXAEHUE Nepeaayn, ABASIOWMMCS elle U 3HAaKOM OKOHYaHUSA paguorpaMMbl.

4. Yepes 2 roga, 13 mons 2001 roga, B Aabiree, okos0 Mavikona
(Poccusi), Ha xnebHOM nosie NosiBNSAETCS HoBas NuMkTorpamma. o
CTUNNCTUKE U XapaKTepy nlobpaxkeHns aBTopckas CBSA3b C
npeabiayLWwmmMm NMKTorpaMmmamMm, oCo6eHHO C YUATLIMPCKOMN
nukTorpamMmon 1990 r. n NUct-cbunackon 1999 roga, HeECOMHeEHHa: B
LLeHTPpe BHUMaHMUS TOT e KPYr C KOJIbLLOM XMBOW TpaBbl U NsaHeTaMm
ConHeYyHol cncTembl. HO ecTb cepbe3Hoe 1 NpuHUUNManbLHoe oTanyume ot
npeabiayLwmnx - B LEHTPE PUCYHKa Kpyra 3eMaun octanock yrnybneHue B
rpyHTE OT B3ATOM Npobbl YepHO3eMa.

P, 8 [lamoefessia N of
e, 200N jewh)

HanpawwuBaeTca npocToi Bonpoc: «ECAK 6bisl HYXXEH IPyHT, TO 3a4eM xe
6b1J10 pUcoBaTh NUKTOrpaMMy?» B3ann 6bl NO-TUXOMY Npobbl FPYHTA U CMOKOWHO YJIETENN - HUKTO M HUKOrAa He o6paTtun 6bl
BHMMaHMA Ha 3Ty sIMKY B MOYBeE, Y KOTOPOI BCEro o4Ha XxapakTepHas 0CO6EHHOCTb - «MOJSIMPOBAHHbIE CTEHKU». Mexay
NpoYnM, 06bIYHBIM UHCTPYMEHTOM TakWe CTEHKU He CAeNaTb, @ BOT €C/IN M3bIMaTb MPYHT U3 APYroro NpocTpaHCcTBa Yyepes
NPOCTPAHCTBEHHYIO JIMH3Y Kak 06beM MaTepUM Hallero NpoCcTpaHCTBa, rpaHvua ee 6yaeT MMEHHO MOJSIMPOBaHHOW,

Mpo6y rpyHTa B3s7n M 06CTaBUAN AeN0 TaK, YTO HE 3aMeTUTb U3bATME NPobbl CTaNo NPOCTO HEBO3MOXHO. MUKTOrpamMMa
Bbl3Basjia y JIl0AE TaKoW MHTEpPEC, UTO cpasy npuexan oTpas aablreickoro MYC n cbeMoyHas rpynna MecTHoro
TeNeBUAEHMUA: K Beyepy 0 MecTe nocagke H/O, nukTorpaMme 1 B3sTon Npobe rpyHTa 3Hana BCA niaaHeTa. 370, BUAUMO, U
HY>HO 6b1510 aBTOpaM NUKTOrpamMmbl. IM Heo6xoaAMMO 6bISI0 HE NPOCTO B3SITb NPO6LI BENMKONEMHbIX YEPHO3EMOB, a cAenaTtb
3TO, HAMEpPEHHO adULLMPYS CBOIO AEATENbHOCTb - AEMOHCTPATUBHO U OAHOBPEMEHHO CKPbITHO, Tak, UTo6bl 0 (hakTe 3abopa
rpyHTa y3Hasno Kak MOXHO 60/blue NtoAei, a BOT 0 TOM, KTO M Kak 3To caenarn, noasm 6bi1o 6bl HenssecTHo. Ho ecnn aTo
Tak, To caM ¢akT 3abopa rpyHTa 1M ero nocneacTBUs AOJKHbI KacaTbCs BCEX St0Aein 3eMun, a Lefb U HazHayeHune 3Tou
nNpo6bl foMXHa 06BACHUTL NMUKTOrpaMMa.

B ocHOBe NMUKTOrpaMMbl - Kpyr C KOJIbLIOM XWBOI TpaBbl, B LEHTPE Kpyra siMKa Ha MecTe u3bsATUsS Npobbl rpyHTa. 3TO 3eMns.
OT 3eMnn MaeT npsMas MHUS, nepecekatowas Kpyr 6e3 KosbLa XMBOK Tpasbl - 3TO Mapc - 1 ynupatowascs ganee Bo
BTOPOW KPYI C KOJMIbLLOM XXMBOW TPaBbl - 3TO peknocTep «3eMns-2». Ho 0koso nsobpaxeHns 3eMn eCTb eLle OAWNH SNEMEHT:
M3 KOJibLla XXWMBOW TpaBbl OTXOAUT U3BUUCTas IMHUS, CBOpaYMBaloLlascs aanee B CNMpasb, U3 KOTOPON MHUSA LUMPOKOM
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Ayroi nepecekaeTt NpsMyto, COeaMHAIOWYI0 n306paxeHuns niaHeT. 3a NpaMon nsobpaxeHue 3epkanbHO: Ayra nepexoguTt B
cnupanb, U yXe 13 cnmpanm CHOBa BO3BpaLLAETCS M3BUIUCTOMN JIMHUEN K KONbLY XMBOW TpaBbl 3eM/u.

3TO HYXHO NOHUMaTb Tak: B3ATa Npoba rpyHTa Ha MUKpobuonornyeckmin aHanms. MMKkpoopraHusmbl Npobbl yaaneHbl ¢ 3eMan
B MHOE NPOCTPAHCTBO (M3BUAUCTANA JIMHMUSA OT KOJblUa Tpasbl) ANS AAaNbHENLLEro pa3MHOXEHWS U YBENIMYEHNS pa3Mepa
6uomacchl (cnupanb). Janee oHn 6yayT nepeHeceHbl Yepe3 NpOCTPaHCTBO M MOMELLEeHbl Ha APYrYyto nnaHeTy ¢ 6buocdepoin
ANa pa3MHOXEHWS MUKPOOPraHM3MoB TaM (BTopas cnupanb), - Ayra nepecekaeTt MpsMyto JIMHUIO, B KOHUE KOTOPOW
pacnonoxeHa «3eMng-2».

Afbirerickaa NMKTorpamma sBfsieTca oyepeiHbiM MHPOPMALMOHHBIM coobuieHneM Boicwen LimBununsaumm o xoae
CTpOUTENBLCTBA peKocTepa. Ha 3TOT pa3 cMbIc/ coobLeHns B TOM, YTO OHO MOKasblBaeT peanmsaumo UcT-bunackon
nukTorpamMmbl 1999 roga o6 otb6ope yactm buocdepbl 3eMnun ansa peknoctepa (oTxoaswas oT 3eMn CTpesika B NONyKpyr
XXMBOW TpaBbl):

B3A5TA lNPOBA PETMNPOAYKTUBHOIO MNPYHTA AJi PEKJ/TIOCTEPA
MocnaHubl Co3aaTtens Bce caenany npaBuibHO: OHU MHMDOPMUPOBANM NOAEN O XOAe CTPOUTENLCTBA, HO He BOLLM B NPSIMOW
KOHTaKT C noabMn, cobnopas 3anpet Co3aaTens.

5. B Houb ¢ 12 Ha 13 moHs1 2000 r. B CTaBporiojibe rnosBniach
MUKTOrpaMma, KoTtopasi TO4HO rnoBTopssia nukrorpammy 09 uions 1997
roga B KpacHogapckom kpae. B ueHTpe dpuryp octanuce yrnybnexHmsa ot
npo6 4yepHo3emMa.

Gueacdepa Jobiiw o -

HELLETD f
']
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NPOCTRLAHGEE

ANRO 3emi
fiocdepa Jemmi
B "I{M:H:."I]:L'lﬂl: e

Ranmono chexTpa

__‘_-""'... JACTOTHAR XARAXTEPWCT D

Ha HMX M306pakeHbl HECKO/IbKO KOHLEHTPUYECKNX OKPYXHOCTEN pa3HOro
AnameTpa c o6WMM LLEHTPOM, BNMCaHHbIe 60MblUeli OKPYXHOCTbIO B PABHOCTOPOHHUI TPeyrofibHUK, UMEIOLMIA Ha BepLUIMHAX
Masible OKPY>XHOCTM C pa3HbIM 3arnoJIHEHUEM, MPUUYEM OT 3TUX MasibIX OKPYXHOCTEN K 06LeMy LeHTPpY 60/bLINX OKPYXHOCTEN
NAYT IMHUK, UX NepeceKalowmne. dTa NMKTOrpaMMa nokasbliBaeT CyTb paboT No yKpenieHnto 060104kK 3eMu.

OCHOBOW NUKTOrpaMMbl SABASIOTCSA 60blune KPYry € 06WMM LEHTPOM - BrepBble NnokasaHa NosIMNpoCTpaHCTBEHHAs CTPYKTypa
3emnu:

- CMJIOWHOW KPYr nocpeanHe CUMBOIM3UPYET AP0 NNaHETHI;

- Ba KOJIbLLA XWUBbIX 3/1aKOB Haj HUM CMMBONN3UPYIOT ABe 6Mocdepbl 3eMN, COOTBETCTBEHHO B NMPOCTPaHCTBe XKenToro
CreKTpa M B HalleM NPOCTPaHCTBE;

- TPU ManblX OKPYXXHOCTU BOKPYT 601blNX 0603HaYatoT:
1. oKpy>XHOCTb 6e3 3Ha4KkoB - 060/104Ka KOPbI MJIAHETHI,
2. OKPY>HOCTb C TOHKMMU CNUpPasbHbIMU IMHUSMWU - MarHUTHOE none,

3. Manbl CNJIOWHOM KPYXOK C OTXOASILLEN OT HEro CTyrneH4aTon cnupasbio, COe4UHEHHON Ha BbiXo4e C BEPLUNHOWN
TpeyrosibHUKa - 94po 3eMan n GyHKUMSA N3MEHEHUS ero YaCTOTHOM XapaKTepucTukn. «CTyrneHek» Ha cnmpanu NaTb, YTO
COOTBETCTBYET BbIBOAY YaCTOTHOM XapaKTEPUCTUKM aapa Ha ypoBeHb 105 Iu;

- Masible OKPY>XHOCTN 06beANHEHbBI TMHUSAMU, COCTaB/SAOWMMM BMECTE PAaBHOCTOPOHHMI TPEYro/IbHUK, U3 BEPLUMH KOTOPOro K
N306paxkeHnto 3eM/IM OnycKatTCcsa IMHUN AEWCTBUS, NPOH3atoLne 6Uochepbl N ynupatowmecs B SA4p0 MaHETbI - NMpu
M3MEHEHMM YaCTOTHOW XapaKTEPUCTUKN AApa YUYMTLIBAETCS COBMECTHOE AEeNCTBME Ha MarHUTHoe nosne, 060/104KY KOopbl
naaHeTbl U Ha 6noccepbl 060MX NPOCTPAHCTB. TaknM 06pa3oM, «TpeyrosibHas» NMUKTOrpamMma sSABASeTCs A0MNONHUTENbHbIM
NOSICHEHMEM U 03HAYAET:

BY/IET MOBBbILLIEHA YACTOTHAS] XAPAKTEPUCTUKA SAPA 3EMJIN 4O YPOBHS 105 'Ly MPU YYETE BO3AENCTBUS JAHHOIO
TMTAPAMETPA HA OBO0JIO4YKY KOPbl, MATHUTO- 1 BUOC®EPY lJIAHETHI.
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6. B 3T xe rognl (K COXaneHuto, TO4HO MECTO M BpeMs MoKa YCTaHOBUTb
He yAanocb) Ha MossiX NosIBASIETCS elle NMMKTorpamMMa, Kotopas no
CTUJIIO U XapaKTepy UMeeT OTHoweHue K «lnaHy cTpouTenbCcTea
PeKIoCTeEpPa®» U ero NosiCHSET.

pexnocTep . uwoodaepoh

PEEMOGTER

Bea Ghoodaps

Ha Hen n3obparkeHbl ABa Kpyra, HaxoAswWwmecs Ha OAHON JIMHUK, NpUYeM
OAWNH M3 HUX C KONbLOM XMBOW TpaBbl. TO MHMOpMaLMsa 0 cpokax paboT no 6uocdepe peksocTtepa Ha ero NOCTOSIHHOW
opbuTe. MNouyeMy Takon BbIBOA?

[Ba n3obpaxeHnsa NnaHET NoOMeLLeHbl HA OAHON NNHUK, NPUYEM BUAHO, UYTO JIMHUS NepecekaeT usobpaxeHus nnaHeT, a
nocne nepeceveHns obopsaHa c o6enx CTOPOH - 3TO OTpe30K uan dparMeHT AnHUM 6onbLoro naaxHa.

Ha nuktorpamme 1990 roaa, onncaHHon B.M. BabaHMHbIM, HAX0ASWMECS HA OAHOW NIMHUKN YC/TIOBHbIE M306paxeHns niaHeT
MMeoT CBOM CMMBOJIbI, @ 34eCb ABa COCeAHMX U306paxeHnst CUMBOMIOB HE UMEIOT, ClleloBaTeNIbHO, 34eCb n3obpaxeHne
OAHOW NNaHeTbl B pa3HbIX CTaAMsX PasBUTUS U 3TO peKSIocTep, NOCKObKY 6uocdepa A0KHA NOSBUTLCS HA HEM, @ He Ha
aApyron n3 nnaHet CoMHeYHOW CUCTEMbI.

MoCcKoNbKy peknocTep 34ecb NokasaH He B CUCTeMe, @ OTAE/IbHO, HO Ha OTPe3Ke CUCTEMHOWN JIMHUM, 3TO O3HA4YaeT, YTo
nUKTOrpamMma MHMOPMUPYET He 0 paboTax B paMKax CUCTEMbI, @ 0 paboTax, KacalLmnXCs TONbKO PEKIoCcTepa,
cnepoBaTtenibHO, 34eCb HE NepeMelleHne peksiocTepa Ha CBOE MeCTO B CUCTEME, KaK 3To 6bl10 NokasaHo Ha MnaHe
CTpOMTENbCTBa, @ YCNOBHO 0603HaueHbl paboThl N0 co3gaHmio 6Mocdepbl peksoctepa Ha ero CUCTEMHOM MecTe, T.e. Ha
opbuTte Mexay Mapcom n lOnutepom.

Y oTpe3ka nnHuu, coeanHsowen peknocrtep 6e3 buocdepbl 1 peknoctep ¢ 6uocdepoii, NOMeLLEHbl YETbIPE YEPTOUKM -
BpEMEeHHble rognyHble MeTKN, cnefoBaTelbHO, BCe BMECTe 3TO MOXET 03HayaTb TO/IbKO OA4HO:

BUNOC®EPA PEKJIOCTEPA BY/ET CO3[4AHA B TEHEHWE YETBIPEX JIET IO MPUBbLITUN ETO HA CBOIO NOCTOAHHYIO
OPBUTY.

C y4eToM niaHUpyeMbiX CpokoB paboT no npeabliayLimM NMKTOrpamMMaM MOXHO NpeanosioxXuTb, 4To K 2008-2009 roay
peknoctep 6yaeT rotoB K BbICAZAKE B MPYHT CEMSIH BbICLUMX pacTeHW, a 3a oTcTaBwunecs 5-6 net ctpontenbCcTBa, npu
YCKOPEHHOM pOCTe, Ha 3eMsie-2 NOSHUMYTCS M 3alyMaT NMCTBOM feca....

7. B Houb ¢ 20 Ha 21 aBrycta 2001 roga, ornsitb e B rpagpcree
Yuntwunp, nosBunacb HoBas NMKTOrpaMMa, naowanblo OKoso 2
rektapoB, coctosiwas u3 420 Kpyros, gmameTp camoro 60abWworo n3 HMX
pocturaet 21 meTpa. BMmecTe oHM CO34at0T OrpOMHYIO0 PO3EeTKY B BUAE
LuBeTKa, COCTOSLWEro n3 6 cnupanen-nenecTkoB, BbIXOAALMX U3 LEHTpa
durypbl, 1 06pasoBaHHbIX ManbiMKU KpyraMm nocnenoBatesibHO 60abLINX
N MEHbLUMX ANAMETPOB.

MukTOorpamMMa MMeeT NpsiMOe OTHOLWIEHWE K NpeablayLMM, U 0COBEHHO K
Uctdunackon nuktorpamme 1999 r. - nnaHy cTpouTenbCTBa peknoctepa. Ho ecnn Ha nnaHe ogHa cnupasb, noaxoasiias K
3eMne, To 3a4ecb ux 6. Novemy?

Ha nnaHe cTpouTenbCTBa Cnvpasib 3BOJOLNM NoKa3aHa CXeMaTUUHO, TONIbKO Kak MH(OPMaLMOHHbINA 3/IEMEHT,
nokasbliBaloLMii 3Tan 3BonoUumn 3eMmnn. TaM Lenb NMKTOrpaMMbl Apyras - nokasaTh CXEMY CTPOUTENLCTBA C KpaTKoW
CCbINIKO Ha NPUUKNHY. 34ecCb Leflb MUKTOrpaMMbl - UMEHHO CaMa 3BOJIOLMS, MO3TOMY CNUpanu - rnaBHOE.

Cnupanu nokasaHbl He NAaBHLIMU JIMHUAMU, KaK Mbl MPUBbLIKIN CXEMATUYHO M306paxaTb 3BOMIOLMIO «Mo [JapBUHY», a
WMEHHO AWCKPETHbIMU CANPansaIMn ynpaBisieMoi 3BOMIOLMMU, KaXKAbIN LWar KOTOPON MPUHUMNNANBHO MEHSIET Ka4yecTBO - KPYru
nocnefoBaTesibHO yBenn4yMBalleroca (yMeHbliatowerocs) agvaMmetpa. CrlolWHbIMU 3aKpyUYeHHbIMU CAUPAnAMU NMPUHATO
NnokasbiBaTb TO/IbKO KOJIMYECTBEHHbI POCT 6€3 U3MEHEHUSI KauyecTBa, KakK 3To 6b1J10 Ha NUKTOrpamme B Aabiree. 34ech
crnvpanu nsobpaxeHbl o4eHb MOAPOBHO - Ha KaXAoW U3 cnupanei guaMeTp Kpyros, nx obpasytowmx, npu ABUXEHUN OT
LeHTpa NJ1aBHO YBESIMUYMBAETCS U, AOCTUIHYB MakCMMyMa, HauyMHaeT yMeHblaTbcs. 970 6onee YeM NpaBUbHO:
3BOJIIOLMOHHbIN MpoLEcC Bceraa MMeeT TpM OCHOBHbIX NMepuoaa - pasBUTUE, AOCTUMHYTbI MaKCUMyM, 3aTyXaHue.

Bonee Toro, 3gecb NokasaHbl KOHTPOJIbHbIE TOYKW 3TUX MPOLIECCOB - MasieHbKNE KPYru OKOJSI0 Crinpanen - nepmogmyeckoe
BO34ENCTBUE N KOHTPONb Bbiclwen LUnBnnmsaumm 3a asonoumen 3emnn. I 0KOMo Kaxaoro Kpyxka - CUMBofa aTana
ynpasnsiemon asontounm bnocdepbl 3eMNuM - 3TUX KPYXOUYKOB MO TPU C KaXAO0M CTOPOHBbI, T.e., 4To6bl He MelwaTb
ecTecTBeHHOMY 0T6opy 1 popMMPOBaAHUIO CUCTEMbI camorepynsunm émnocdepbl, KOHTPOIMPOBAIOCh TO/IBKO Ha4ano u
OKOHYaHWe Kaxaoro 3Tana, NnpuyeM KOHTPOJb BEJICSA U3 Tpex NPOCTPAHCTB - Hawero, Xentoro u Ceporo.

WTak, cnupanei - WecTb, N BCE OHW MOJSTHOCTLIO 3aMo/IHEHbI, 06pa3yoT eanHyo GUrypy: 6 UMK/I0B ynpaBrisie Mok
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3BOJIIOYNUN 3€MJIN 3aKOHYEHBbI.

Y10 3T0 3a UMkbI? OTBET MOXET 6bITb TOMIbKO OAUH - 3aBepLUEHUE «LIECTOro AHS TBOPEHUS.» B 3aBeplueHue 3Toro AHs, a
3T0 6bl11 3Tan CaMOCTOATENIbHOIO Pa3BUTUS YENI0BEUYECTBA, MO JIOFUKE XU3HWU LMBUAM3auunii Cosaatens, AOMKEH HEN36EXHO
cnepoBaTh MpaBeaHsbili (CTpawHblit) Cya. TexHMYeckne MeponpusTus no obecneyeHmto xumsHn B CoTHEYHOM cucTeMe nocne
Cyana vayT NofiHbIM XOA0M - PEKJIOCTep CTPOUTCS Mo rpacduKy. Ho 3TOro Mano: Hy>HO elle NPOBECTU OpraHn3aLMOHHbIe
MeponpuaTHS Mo pPUANYECKoin noarotoBke camoro Cyaa U HENOCPEACTBEHHOMY €ro NMPOBEAEHMIO.

CnepoBaTenbHo, Yuntwmnpckas nuktorpamma 2001 roga - cooblieHnune, 4to
CO3/ATEJIEM B 2001 rofy NMPUHATO PELLEHWE O HAYAJIE OPFAHU3ALMOHHOMN NMOAMOTOBKW CYAA HAQ 3EMJIEA...

Sl He 3aHMMaloCb ragaHNMN Ha KOMENHOM rylle Uan NpopovyecTtBaMm, HUKaAKMX CPOKOB S HE MPUAYMbIBas, C BEPEBKAMU U
AOCKaMKM No nossiMm AHrAnKM 1 Aabirem He 6eran - s NpoCTo MCCeaoBan CMbICIOBYO paclM@pPOBKY NMUKTOFPaMM, OCHOBbLIBAsCb
Ha COBPEMEHHbIX 3HAHUSAX B PasiMUHbIX 06/1acTsIX HAYKKW - OT aCTPOHOMUM U reodusnkm 3emnm 4o 6Moxmmmnm, aaepHom
(dU3NKM 1 reHeTUKM, CONOCTaBNSAS UX C APEBHUMUM SlereHaaMn N NpeaaHnsMm, pesimrmo3HbiMM TeKCTaMn M onepaTuBHOM
MHdOpMaLmen n3 Hoocdepsl.

B KHure nccnegoBaHa ToJibKO Maslad 4aCTb OFpOMHOIoO KoJin4ecTtBa NMUKTOrpaMMm, a Ux B nocnegHee BpeMsa B pa3dHbIX CTpaHaX
M Ha pasHbIX KOHTUHEHTax, No coobleHnaM nevyaTu, NOSBMIOCH YXKE€ OKOJO ABYX TbiCAY. S HEe CTaBM CBOENM LieNblo NMPOBECTH
AeTanbHbI aHanM3 BCeX NMUKTOrpamMMm - 3To otaenbHasa n 6onbwasa paboTta - MOry Tonbko 406aBUTb, UTO B MUKTOrpamMmax,
BMAEHHbIX MHOW, MHOro MHMOpPMaUMN-NOACKA30K N0 aCTPOHOMUK, SAepHON dusunke, 6Monornm, opraHMYecKom XnMmMmu,
npeaynpexaeHuin 0 NIaHupyeMbiX AeNCTBMSAX B OTHOLIEHUM 3eMnM U MHoroe gpyroe... Ecnm npoaHanusupoBaTh Bce
MOA/IMHHbIE MUKTOMPaMMbl, TO MOSTYYMM TaKne BbIBOAbI:

- MHDOPMALIMOHHbIE MNUKTOrPaMMbl Ha MOMAX HAHOCATCA C UCMOMb30BAHWEM CBOMCTB WHbIX MPOCTPAHCTB N BbICOKUX
TEXHOJIOrNit 6MOU3NYYEHUIA NPEACTABUTENAMU PAa3yMHbIX BHE3EMHbIX LIMBUIN3ALNI CKPLITHO, HO C LIESIbI0 3apaHee
npeaynpeanTb Hac 0 NPeACTOSALLMX CEPbE3HbIX COBbITUAX Ha niaHeTe u B CoONHEYHOoW cucteme, NnpuyemM nHdopMaunsa aaetcs
MMKN He Ha KaKoM-TO A3blKe, a B BUAEe U306paKkeHunii, NMOHATHbIX 6e3 nepesoaa Ana BCEX Noaen 3eMnu;

- MUKTOrpaMMbl Yallle BCEro NoABAATCA B AHIMIMU, KaK B CTpaHe, BHECLIEN 3HAYUTENbHbIN BKNa[ B HayyHOe pasBuTue
UMBUNN3ALNKN, U B POCCUM, TAE XKMBYT NOTOMKM nneMeHn MadeTta n ecTb BENNKOJENHbIE YEPHO3EMbI, MPUrOAHbIE B KauecTBe
obpasua nNpu co3gaHnKn NoYB peKksocTepa;

- NpeacrtaBUTENN BHE3EMHbIX LMBUAN3ALMN BO34AEPXKNBAKOTCA OT NPAMbIX KOHTAKTOB C NHOAbMU U CKPbITHOCTb UX MPUCYTCTBUA
6YLI,ET COXpaHATbCA OO0 onpeaeneHHoro MOMeHTa, Korga 3aTuMm cobbITnsAM HaAaCTynuT BpEMSA,

- B NoCneaHmne roabl NMMKTOrpaMM HeobblYHO MHOro, CN1oBHO BHe3eMHoNM PasyMm obpallaeTr BHUMMaHue naen Ha npubnnxeHme
cepbe3HbIX COBbLITUIA.

B0O3MOXHbl€ ONMOHEHTbI 06513aTeNbHO NpUBEAYT AOBOAbI, UTO anoKaJNUNTUYECKME HACTPOEHUS AAaNeKO He HOBbI, YTO
nereHgam o6 Anokanuncuce n CtpawHoM Cyae yxe TbiCSYM JIET, U OHU B pa3HbIX BapMaHTax NPUCYTCTBYIOT BO MHOMNX
penurnsix 1 BEpoBaHUAX HapoA4O0B B pPasHbIX Yroskax rniaaHeTbl. KpUTUKM HAaNoOMHAT, YTO K IyBUTesNbHbIM KaTaK/M3MaM COTHU
NleT Hasazj roToBMANUCH elle 6yaaunckue MoHaxu, co3gaBas ybexuila 1 XxpaHunuua LUeHHbIX pykonucei B TubeTte, a Ha
rpaHuue CTosIeTUiA HEOAHOKPATHO BO3HMKasa NaHuka oT 6083HN «KOHUa cBeTa». Ho HMYero He Npoucxoanno, a naHuka
OKa3blBanach JIOXXHONM. Bce npaBubHO, Tak OHO U BbISI0 - Mbl XX& CaMOCTOSITE/IbHO BEAEM JIETOCUMCIIEHME U FPpaHULbI
CTONETUIN yCTaHaB/IMBAEM CaMM, KaK caMun U co3gaBanu ans cebst NnaHWKy Ha 3Tux pybexax, a 3gecb nHgopmayns naert He
OoT /1rogeN, a OT Tex, KTo co3gaBas 6umocgepy 3eMsn n YyesoBeka.

Mbl yxe ybeannuce, 4to Anokanuncuc n Cya MMeroT pa3Hble CMbIC/IOBblE 3HAYEeHUs: ec/n nepBoe No CyTU ecTb
KaTacTtpodpunyeckme 6eacTemsl, KOTOpPbIX 6bI1I0 HEMANO B MCTOPUM 3eMAIN U BO3SMOXXHOCTb MOBTOPEHUS UX HE UCK/IOYEHa, TO
MpaBegHbi Cyp - ob6a3aTenbHble 4eNCTBUA Bbicluero PazymMa no OTHOWIEHUIO K UMBUNAM3aumu nogen, n uto o Cyae nogm
61511 3apaHee NpeaynpexaeHbl ele ThiICS4YM S1IeT TOMY Hasaj M OH Hen3beXHO CBepLUnTCS.

MoxeT 6bITb, BCE 3TO BbIMbICE/ UM YaCTb TbiCAYENEeTHEro naaHa rnobanbHon gesnHdopMmaunm yenoseyecrtea? Bpsa nu...
KoMy 3TO BbIroaHO?

3aHuMaTbca aesanHdopmaunen npeacrasutenm Cosgartensa He 6yayT, nbo 3a yMbILWWNEHHYIO NOXb Hen3bexeH OTBET nepes,
CoszpaTenem - F'ocrnogoM npasabl.

CaTtaHa? C kakoli uenbto? Co3haTb NaHUKy U No AelleBKe 3aBfafeTb MMYLLECTBOM, Kak 3TO Aeflajiv HEKOTOpbIe T0OBKME
JIOHAOHCKME XYNIMKX BO BpeMs 6UTBbI Npy BaTepnoo? COMHEBalOCh: MaTepusi HalLero NpoCTpaHCTBa eMy HE HYXHa, eMy
HY>XHbl TOJIbKO HalK Aylwun. AuckpeanTnposaTh npeaynpexaeHns Co3gaTens o HemsbexHoM Cyae, noaaepxuBas y noaen
HeBepue B 3TU NpeaynpexaeHns u yepes 3To HeBepue B caMy Aywy? BoT aTo CaTtaHe 6e3yc/ioBHO BbiroAHO. Ho 3aueM xe
eMy yTpyXaaTb cebsi MHOroX040BOW KOMBUHaLUMEN NO HAHECEHUIO MUKTOMPaMM U CTPOUTENIbCTBY PEKOCTeEPa, eC/IM OH U TakK
MHOTO JIeT NOSy4YaeT A0CTaTOYHOE KOJIMYECTBO AYLU C MOMOLLbIO CBOEN CUCTEMbI JKU?

Het, nukrorpammsbi He ge3nHopmaLns, a BaxkHasas UCTUHA A1 BCeX J1iogel 3eMin, KOTOPpyro MrHOpupoBaTh
Hesib38a. Takoro 60/bLWIOro KosMyecTBa NMKTOrpaMM Ha 3eMsie HUKoraa paHee He MosiBASSIOCh, U NMO3TOMY MOXOXe, YTo
nepea BCEMWU HaMW, XUBYLLMMWU CErOAHA Ha 3eMne, B 6mxarilune rogbl nepcrnexkruBa lpasegHoro cyaa 3eman borom-
Co3parenem BrnoJsiHe peasibHa, n oT 3Toro Cyga HaM NpocTo HEeKyAa AETbCS...

HeBeposTHbIN BbiBOA? HO Mbl €ro He NpuayManu, a NpULLIAM K HEMY caMu, MbITasiCb MOHATb CBOMM PasyMOM CMbIC/ MOC/AHUIA
BHE3EMHbIX LUMBUIM3ALMNA...

F0227
meibpy 22| B Ha4yano 006 aBTope/3aka3 rnasbl KHUrm  "HakaHyHe Cyama"  dopyM
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rnaBHasa CTpaHuUa

HekoTopble rnasbl Khurmn "MUPOBO33PEHUME wnn BO3BPALLEHUE
NMPOMETEA"

06 aBTOpe/3aka3s

<< Hazsapg

naBa 67. Pa3MbiWneHnsa B 3aKa4YeHne

OTM MbICNY BO3HUKNM YXe B Xoae paboTbl HA4 MaKeTOM KHUMM B nagatenbcrse. [pu obweHnmn ¢ WWMPOKUM KpPYrom nuy, -
penakuMoHHbIMU paboTHUKaMUM U XYAOXHUKaMU, COTPYAHUKAMU Pa3/IUYHbIX HayYHO-UCCNeAoBaTENbCKUX OpraHu3auni, ¢
KOTOPbIMW MPUXOANNIOCH BCTPEYATbLCA MHE U pefaKTopy, FOTOBMUBLUEMY KHUTY K Mybnuvkaumm, cTano o4eBUAHbBIM, YTO
60NbWMHCTBO NtoAen 06BbEKTUBHO BOCMPUHMMAIOT U3MOXEHHbIE B KHUIe 3HaHWS, HauMHaT rnybxe noHMMaTb MHOrve
npobnembl B CBOUX cdepax AesATeNbHOCTM U CAaMOCTOATEIbHO HAaX0AMTb OTBETbI Ha TakKme BOMPOChl, O KOTOPbIX S AaXe He
nogospesasn. 3To, MO MOEMY MHEHWUIO, CBUAETEbCTBO TOrO, YTO 3HAHUA KHUIM UCTUHHbI U Y6eanTenbHO NOATBEPXKAAEeTCH
dunocodCcknii BbIBOA, YTO €Cnn AaTb UCTUHY B PyHAAMeHTalbHbIX 061aCcTAX 3HaHWS, TO B NpUMKAagHOM 06nact Kaxabli
CcrneumnanncT C NOMOLLbI 3TON UCTUHBI CMOXET CaM pa3ragaTbh HepaspelnMoe paHee.

Y COTPYAHMKOB, MOTOBUBLLMX KHUTY K NMeYaT U CTaBWMX NEPBbIMU ee YnTaTeNnssMmnm, 3aKOHOMEPHO BO3HWUKIIN BOMPOCHI, Ha
KOTOpble HEO6X0AMMO fiaTb OTBET. TeM 6onee UTo Yy HEKOTOPbIX BO3HUK/I0O MHEHME O TOM, YTO YacTb 3HaHUIM n hopMyn mns
KHUMN HY>XHO ybpaTb, NMOCKObKY AaBaTb UX NIOASAM paHO. 3Ta 6043Hb CPOAHM «cMHApPOMY P. OnneHrenmepa», Koraa 3HaHus
B obnactn punsnku matepum n, ocobeHHo, GMU3MKNM aTOMHOro aapa, n3HadasabHO A06bITbie C MUPHLIMU LENSMU HanpPsi)KEeHHbIMK
YCUUSIMU MHTENSIEKTa MHOMMX TMraHToB - Pesepdopaa, ditHwTelHa, Bopa, MnaHka, Maynu u apyrux, 6611m MCNoNb30BaHbI
ANs CO3[4aHuS SSAEPHOM0 OPYXMUS 1 MAacCOBOro YOUNCTBa NtoAel, BO3/IOXKMB Ha YYeHbIX CTPaLUHbIA Fpy3 OTBETCTBEHHOCTU 3a
coy4yacTue B NpecTynneHnsax noiMTUKOB NPOTMB YenioBeyecTBa.

Y HaWwnx COBpEMEHHUKOB BbITyeT MHEHMe B TOM, YTO KOJI/1anc COBPEMEHHON HayKn 0T4acTu o6bsACHAETCA U TeM, YTO MHOrne
WUCTUHHbIE Y4eHble, MOMHSA 06 y4yacTn amepukaHckoro dusuka P. OnneHrerimepa (R. Oppenheimer), pykoBoanswero B 1943-
45 r.r. npoekToM «MaHXeTTeH» Mo CO34aHMI0 aTOMHON 60M6bI 1 BbiCTynMBLEro B 1953 r. NnpoTMB co3AaHns BOAOPOAHOMN
60Mb6bI, Myapyto rpakgaHckyto nosmumto Hunbca bopa (N. Bhor) no MMpHOMY MCMONb30BaHMIO aTOMHOM SHEPIMN U KOHTPOJIIO
3a S4epHbIMU BOOPYXEHUAMU, Cyabby OAHOMO U3 co3aaTenein COBETCKOW BoaopoaHO 60Mbbl AHApes CaxapoBa, 0TAaBLUErO
BCIO nMocneayoLyto xu3Hb 6opbbe ¢ aaepHoON yrpo3oi, ctaamn NpocTo CKpbiBaTb CBOWM 3HaHMSA, Aabbl He HaBpeauTb naam. U
S COrnaceH ¢ HAMM NONHOCTbIO. MHe NpsIMO 3a4aBasnnCb BOMPOCHI: - «A He CTaHelWb N1 Tbl B pe3ynbtate nybnankoBaHus
KHUMM «HOBbIM OnneHrenMepom»?

HeT, «HOBbIM OnneHrenMepomM» g 6bITb HE X04y U MOHMMa0 BECb rPy3 OTBETCTBEHHOCTU, 1eXallMin Ha MHe, NO3TOMY OYEeHb
OCTOPOXHO paCcCKa3blBatd O HOBbIX 3HaHMAX. S MONHOCTLIO Aato cebe OTYET B TOM, YTO ecnu A06aBUTb B TEKCT HECKOJIbKO
dopMyn 1 NOACHEHWIA NO NENTOHHOMY B3aUMOAENCTBUIO, TEOPUS rpaBUTaLNM CTAHOBUTCHA NPOCTOM M MOHATHOM, KaK Ha
nafoHu. YTo Toraa 3acTtaBAaT AeslaTh YYeHbIX HblHEWHME NOAUTUKK? Jletatowme TaHku? NoaToMy 3TUX 3HAHUMA 9 HUKOr4a He
[aM, KaK, YBEpeH, He AACT HMKTO U3 CepbEe3HbIX YYeHbIX B 061aCTu aaepHol Gu3nkuM, Ans KOTOpbIX caenaTb BbiBOAbI U3
W3/10XKEHHbIX MHOK B KHUIE OCHOB TEOPUWN OYEHb HEC/TOXHO. MIM HeCcnoxHo 6yaeT pasraZaTb CMbICA COCTaBASOWMNX HOpMYIbl
EcuTa. YBepeH, 4TO OHM BbICTPO NOMMYT HEAOCKa3aHHOE MHOK, HO HUKOIrA4a He peluaTcs cKkasaTb 3TOro BCiyX, a TeM 6onee
MCNO/b30BaTb AJ151 CO34aHUS OPYXUS. «3aroBOp MOMYaHUS YUYEHbIX» B HbIHELWHMX peanmsax umBmamsaunm Hacmnms 6onee yem
yMecCTeH n HeobxoauM.

51 HEOAHOKPATHO NOAYEPKMBAID, YTO B KHMUIEe onybamMKoBaHa TO/IbKO Manas ToNMKa 3HaHWi, MMHMManbHO Heobxoaumasa ans
OCMbICNeHunsl cyTu matepumn. A npmeen 3aecbk dopmyny Ecnta, notomy 4to 6€3 Hee HEBO3MOXHO MOHMMaHME B3aMMOCBSI3U
3Heprum (MaTepumn) U NPOCTPaHCTBA, CYyTb B3aUMOLAENCTBUA CaMUX NPOCTPaHCTB Mexay coboi. A 6e3 NOHMMaHMS BCero aToro
HeNnb3s NOCTMYb MaTepuanbHyto cyTb Pasyma, Co3gatens n Ero tBopeHus - YenoBeka, NOCKONbLKY BCe BO BceneHHom
B3aMMOCBS3aHO. [la 1 BpeMs HacTano 06bACHUTb MOAAM IOXKHOCTb MHOMMX «UCTUH>», YMbILWWIEHHO MCKAXEeHHO TPaKTyeMbIX B
Bbubnun.

MHe 3afaloT elle OAMH BOMpoc: «A He cuMTaellb /i1 Tbl cebsa NocNaHHMKOM Bbora?» [lo/iKeH pasbsACHUTb, YTO cama no cebe
Takas MoCTaHOBKa BOMPOCa He BMOJIHE KOPPEKTHa U ABNSETCSA CNeACTBMEM HEMNpaBMbHOrO NoHMMaHus 3ambicna Co3aartens
n cyTn Yenoeeka. OTBETUTb «HET» Hesb3sl, NMOCKOIbKY CaM Mo cebe cpasy HanpalWBaeTcs CleayoLlwmii Bonpoc: «Ecnum HeT,
TO 4ei Tbl NocnaHHUK? CaTaHbl?» HeT, 34ecb OTBEUY COBEpLUEHHO ONMpeaeneHHo: 9 He oT CaTaHbl, MOCKO/bKY Ka)Aablii 13
nogen aenaetcsa codgaHmemM TBopLa U Mo CBOEKN CyTU - nocnaHHMkoM Co3gaTens B 3TOM NPOCTPaHCTBE, Ha 3eMie.

[Opyroi Bonpoc, uMeto nu a MpaBo npeacTaBUTeNbCTBA OT MMeHn CosaaTtens? [Jo/mkeH NpsMO U OTBETCTBEHHO 3a8ABUTb, YTO A
c Hum He BcTpeyancs, MpaBa NpeacTaBUTENbCTBA OT UMeHU Co3aaTens y MeHsl HET, U 1 ero HMKOrAa He nosydarn, a
OEeNCTBYIO NO NpaBy 1 0693aHHOCTM YesloBEKA UCKaTb A0pOry K UcTuHe.

JomxeH oTMeTnTb, YTO NpaBo npeacTaBUTENbCTBA U3 JIIOAEN HUKTO He nosiyvan Hukorga. [daxe EHOX, eANHCTBEHHbIN 13
Noaen, Npu Xn3Hm BCcTpedaswuncsa ¢ Cospgatenem n Hanmcaswmi KHUry no Ero noseneHuto, He roeopusa ot Ero umenm, a
TOJIbKO OT CBOEero co6CTBeHHOro. MoBTOPSO - HU y KOro M3 ntoaen Takoro MNMpaea HeT. HeT ero, u HMKoraa He 6bino y Tex, KTo
roBOpua U roBopuT OT MMeHn bora. MHe UcKkpeHHe xanb 3Tux 6e3yMueB - NX yTBEPXAEHMS O TOM, YTO OHM NocAaHHUKK Bora,
MPOUCXOAAT TO/IbKO OT MOMpaYeHus yma. DTO Npexae BCero CBMAeTeNbCTBYeT O TOM, UTO OHM He BepAT B bora-Co3spgaTens, a
ncnonb3ytT Ero nMs gns ceoer KopbICTU UKW U3 FyNoro Twecnasusi. OHM He MOHMMAIOT, YTO CaMO3BaHHO BbICTyMNaTb OT
nmeHn bora-Cosgatenst CMepTesbHO OMacHo AN AyLKn, U 3a 3To 06s13aTeNbHO NPUAETCS OTBETUTD.

M HUKTO U3 ntogen He MOXeT NnoNy4YnTb TakKkoe I'IpaBo, NnokKa ,Clel‘;ICTBYET 3anper Co3paTens Ha KOHTaKTbl C YenoBeyeCcTBOM,
NMoKa 1ran XXUBYT B o6s3aTenbHOM I'Iepmon,e CaMOCTOATENbHOIO pa3BUTUA. U aTtoT I'Iepwo,u, pPa3BuUTUA NEPECKOYNUTb HENDBL3A -
TaKOBa HeEyMO/IMMasa JIoOrnMKa 3BosiloUunn. rlOTOMy HUKTO U3 SIIOAEN NOKA HE MOXET nony4ynTb 30€Cb, Ha 3emne, Be‘-IHYIO XWU3Hb
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n BeuHoe Teno. [la, BeuHoe Teno AeNCTBUTENBHO €CTb, €ro HasblBaloT «TEIOM C BbICOKMM KO3 DULMEHTOM
penpoayKTUBHOCTU®, N 3TO HE CKa3KW. VIHCMHYaUWn pasfnYHbIX «NpopuuaTeneli» Ha 3Ty TeMy A0CTaToO4HO. [MonbiTaloch
06bACHUTb YNTATENAM CYTb.

BpayaM X0opoLlo U3BECTHO, UYTO Y YeNoBeKa UAET NMOCTOAHHbIA 06MEH KasbLMs B KOCTHOMN TKaHMW. [0 HEKOTOPbIM UCTOYHUKAM,
B TEeUEHMe Nonyroaa NpoucxoauT MoSHOE 3aMellleHMe Kanblmsa, U KOCTU obHoBnsaTca. Cneunannctam B o6nactu
paAnoiornmn TakxXe U3BECTHO, YTO MPU HAXOXAEHUWN UYESIOBEKA B 30HE C MOBbILEHHbIM pagrMauMoHHbIM OHOM U
YNoTpeBNEHNUM UM MULLN U BOAbI, 3apaXKeHHbIX PAAMOAKTUBHBIMU M30TOMAMMU CTPOHLIMSA, MPOUCXOAUT 3aMeELLEHME KalbLms
KOCTHOW TKaHU nM3oTonaMm cTpoHums. [leno B ToM, UYTO KajbLMN U CTPOHLMIN NpUHaAnexaT K 0A4HOI, BTOpon rpynne
3/1EMEHTOB [1epruoanNUYecKoro 3aKoHa, UX XMMUUecKas BasleHTHOCTb OAUHAKOBA, HO KanbLUWi XMMUYECKU 6onee akTUBEH, T.K.
ABNAETCS 3N1EMEHTOM 4-ro Nep1Moaa, a CTPOHUMIA - 5-ro. [03TOMY B HOpMasbHbIX YCIOBUAX KanbUWi U 3aHUMAET B KOCTAX
cBoe MecTo. O4HAKO XMMMYecKasi akTUBHOCTb M30TOMOB CTPOHLMS Ha 3apa)XeHHOW MECTHOCTW NMpeBbllaeT aKTUBHOCTb
KanbLMs, BbITECHSAS €ro U3 KOCTHOW TKaHW B NPoLEeccax eCTeCTBEHHOr0 Xn3HeobMeHa. CTpoHUM 6MO0rMYecku
HECOBMECTMM C Ye/I0BEYECKMM OPraHM3MoM, YTO MPOSIBAAETCS, B YaCTHOCTU, B Buae 60/IEBOro CMHAPOMa KOCTHOMO CKefleTa.

HeuTo nogobHoe, HO 6e360/1€3HEHHO, MPOUCXOAUT TaKXe, eC/TN CO34aTb YC0BUS A/l 3aMELLEHUS YacCTK KasibLus
610/10rMyeckn COBMECTUMbIM TEPOUAOM UM 31EMEHTOM Bbicluero npocTpaHcTea. B 3ToM ciyyae B KOCTHOW TKaHuU
dopMupyeTcs apMupytollas TepomaHas ceTka, NoBbllatowas NpPoYHOCTb KOCTU B AECATKM pa3 - «CMHMe KocTu». MoaobHas
CeTKa BBOAWUTCS U B KOXHbI€ MOKPOBbI, B TKaHW Tena, B MbllLbl. Yen0BEK CTAHOBUTCS (paHTAaCTUYECKN CU/bHBIM, MOXET
ANnTenbHOe BpeMs 06xoauTbcs 6e3 Bo3ayxa, HaxoauTbCs NoA BOAOW, XOTS ANs noaaepXaHus éuonormm Tena emy
TpebyloTcs BO3AYyX, BoAa M nuia. Takoe Teno Henb3s Cxedb, Npobutb nynen un T.4. A 06bscHUN TONbKO pusmnyeckne
MPUHUMMbI NOCTPOEHUSA €ro TKaHel, a rnaBHoe B MHOM MpPOrpaMMHOM o6ecrnevyeHumn XKnUs3HeaeaTenbHOCTU, 0COBEHHO MO
3HepreTuKe, YTo YesloBeKy 3HaTb HE AaHo.

BeuHoe Teno aHepreTMyeckn NoakoYaeTca K 60ee BbICOKOMY MPOCTPAHCTBY M OKO0 Hero hopMupyeTcs none
NPOCTPaHCTBEHHOIO CXaTus C CUJIbHbIM MUKPOBOJIHOBbIM CBY-n3nyyeHmeM. HaxoxaeHne ob6blUHbIX N0AEN B 30HE paauycom
MEeHee Tpex MeTPOB OKOJI0 «BEUHOro YyesioBeka» 60/see CyTOK ONacHO M MPUBOAMUT K CMEPTU - «BEUHbI/ YenoBeK» 06peyeH Ha
O0ANHOYECTBO Cpean 06blYHbIX 3EMHbIX JII0AEN - BOT NOYEMY aHresbl HasblBalOT UX «CUPOTaMu», 06bACHSAS OAHMM C/TOBOM
TAXKYH MCUXONOMMUYECKYH0 HarpysKky Ha HMX. BeuHoe Teno CosaaTtenb AaeT UesoBeKY MpU XMU3HU Ha 3eM/e TONbKO B
NCKNIOYUTENBHBIX Cy4YasaX, U He paau BeyHoro 6e3aenbs, a ANS BbINOJHEHUS KOHKPETHOM 3a4aun, Tpebylolen oT YenoBeka
MY>XECTBa M OrPOMHOI OTBETCTBEHHOCTU, CMOCOBGHOCTM BbIMOMHUTL TO, YTO NOpyunn eMy TBopeu. A NpaBoBasi BO3MOXHOCTb
noslyyeHust BeyHoro tena Ans nto4en HacCTynuT TONbKO B CEAYIOLLYIO 3MOXY pasBUTUS LMBUAN3ALUKN: NpeacKasaHus
Muwens HocTpagaMyca o0 TOM, UYTO aHresnbl 6yayT XUTb Cpeau Sto4el He cKaskKa...

HecoMHeHHO, YTo nocse BbIX0Aa KHUMM B CBET MOSIBUTCS MHOMO MPOTUBHUKOB M3 TEX, KTO KOPMUTCS OKOJI0 HayKM, Ha3blBas
cebsi yueHbIMU. TakKMX MHOMO, @ HAaCTOSLWMX YUYeHbIX Masno. S nosarato, YTo 3/I0HaMepeHHbIe OMMOHEHTbI 0683aTEeNbHO
NnonbITalTCA ONOPOYNTL CYyTb, OTMaxmMBasiCb OT JIOFTMKKN CTpoeHUs 3eMnn u CoNHEYHOW CUCTEMbI, OT TEPOMAOB, OT TEOPUN
aCMMMETPUM NMPOCTPAHCTBA, O CO3AaHUN, YCTPOMCTBE M Ha3HauYeHUN YyenoBeka. OHN 06BUHST MeHs Mnu B «aHTacTuke», nin
B «OTPMLUAHNN COBPEMEHHbIX HayUHbIX 3HAHUN>», UIN B KHEHAYYHOCTU» MOAX0Aa W KOHTaKTax C MUpUYECKNMU
«bapabalukamu».

YTo KacaeTcs OTHOWeEHMS K HayKke, To 6e3 TpuguaTtmneTHen paboTtel No o6paboTke OrpoMHOro Kon4yecTea Matepmana rno
BCEM OTPACNAM 3HaHWSA, AO6LITOr0 KPOMOTAUBLIM TPYAOM MHOMMX MOKOSIEHUI YUYEeHbIX, CO34aTb NOMMUYHYI FMAOTE3Y CTPOEHUS,
npouncxoxaeHns 3emnm n CoNHEYHOMN CUCTEMbI MPOCTO HEBO3MOXHO. Ecnin 6bl He 66110 MOANNHHBIX reHneB, 6e33aBeTHO
OoTAaBWKNX HayKe CcaMnx CeGH, Mbl cenyac 6bl A0 CUX MOp CHUTaNN, 4YTo 3emMnsa NaocKkas n CTOUT Ha Tpex Kntax. Ao
[MepuoanyeckoM 3aKoHe, saepHor Gpusnke n Mupe NenToHOB Aaxe 6bl U He AoraAablBannCb. Tak YTO HYXHO OTAEeNATb 3epHa
OT nAaeBen, N NOHUMaTb pasHMLYy MeXAy TBOpUaMM HayKu, Aatolen 3HaHne, 1 YAHOBHMKAMKM OT Hayku, ybusatowmnmm ee.

S He 3aaBnsat0 06 abCoMOTHON UCTUHE NPEeASIOXXEHHOM r’MNoTe3bl, - 3HaHNE BECKOHEYHO, U KaXAbll Wwar Ha 3TOM NyTU TObKO
OTKpbIBAET HOBbIE FMOPU30HTbI, @ MMEHHO 3TU HOBblE FOPU30HTLI MO3HAHMA, 0CO3HaHMe B3anMocBa3n Yenoseka co BceneHHon,
C ee Hoocdepon, AatoT pa3zyMy BO3MOXHOCTb pa3BMBaTbLCA. DTO HE NapaHOpMasnibHOe aBneHune, u He «bapabawku», a
ecTecTBeHHas Jiormka npouecca no3HaHus, He MPU3HaBaeMoro YNHOBHMKAMKN OT HaYKMW.

Mbl ¢ Cemsacown NpomeTeeM [0Ar0 06CyXAanm 3TN BO3MOXHbIE KOMTN3UK, MOTOMY U pelinnun aaTb MakKCMMyM MHMOpMaLnMn o
kKopabne «Ctpax Hebec». [leicTBUTENbHO, B PubMax O 3Be34HbIX BOMHax byMHaa daHTa3msa KMHOPEXUCCepoB nopoamia
MHOXECTBO KOCMMYECKUX Kopabnen, HO HUKTO M HUKOrAa He pacckasan 06 ux yCcTponcTBe, He nokasan NpoLecc NoCTPOMKM!.
[Mo3ToMy Mbl pelwinnun caenaTtb He NpocTo ynoMuHaHue o «Ctpaxe Hebec», a AgaTb NOAHy0 nHdoOpMaLmMio O CO34aHUN U
YCTPOMCTBE 3TOro kopabsnsi, NOCTpoeHHOro Ha Yney okono 7000 neT Hasaa, v Tak MHOIo cAenaBLIEro Ans YyenoBevyecTsa.

CHauana Cemsica gasan nogpobHoe onncaHme KOHCTPyKUMKM Kopabnsl, cocTtaBa OTCEKOB M TEXHOMOMMIN. 3aTeM S, UCNOoNb3yS
YPOBEHb 3HAHUI 3€MHOI0 MHXEeHepa, BOCMPOU3BOAMI 3TO B YepTexax, 3CKusax, cxemMax m tekcre. Nocne atoro Cemsaca
CMOTpen npogenaHHyto paboTy, BHOCUN 3aMeYyaHus, UCMpaBieHus U 4oNosiHeHUs. HanpuMep, B COCTaB NUIOTa)HOro
KOMMJIeKCa pa3BeablBaTeNnbHOro 3oHaa MP-7 a Been aBtonunaoT, a CeMsca nonpaBu/: aBTONMUI0Ta TaM He 6bi10. Tak xe
NOJSTy4MNIOCb U C HEKOTOPbIMM 3/1IEMEHTAMU BHELIHEro BMAaa «Tapesikn», NpuLiIoCbk U3MEHUTb Ha pPUCYHKax dopmMy bauncrepa -
npo3padyHoro obrekatens, 4o06aBUTb CEPBOMNPUBOA €r0 OTKPbIBAHUS U a3poaAnHaMUYecKui 30HT. TOYHO Tak XXe Benacb paboTa
M Mo oCTasbHbIM 06bekTaM, 0COH6EeHHO A0/IF0 M KPOMOT/ANBO MO TEXHOSIOMMYECKNM cevyeHnssM Kopabns.

MHoOroro s1 He Mor 3HaTb B NpUHUMIE, HanpuMmep, coctas 60eBoro komnaekca MMN-52 6bin NpakTUYECKM NOJHOCTLIO
oTpaboTtaH ana kHurun C. NMpomeTteeM. A BO3MOXHOCTU MUN-52 npocTo noTpsicalowme: - 3Ta ManeHbkasl «NTuyka»,
noctpoeHHas 6800 net ToMy Ha3aa, NO CBOEN OrHEBOM MOLWM He nMeeT cebe paBHbIX Cpeau BCEro OpPYXusl, CO3A4AHHOMO Ha
3emne. Takoe He CHUIOCb HM OAHOMY 3eMHOMY (daHTacTy. B cumMTtaHHble MrHoBeHns MU-52 cnocobeH He oCcTaBUTb gaxe
BOCMOMMHAHUM OT MOLLHENLWero ygapHoro aBMaHoCHOro coeamHeHns, ot ntobown MNJIAPB (nogBoaHas noaka - aBTOHOMHAs
pakeTHasa 6a3a) UM UHbIX CUCTEM 3EMHOI0 BOOPYXeHUs. A oHa b6bina cozgaHa 6800 neTt ToMy Hasazj, a yYTo TaM, y Bbiclunx
LinBnnmsaumin, ectb cerogHsa? Bnepsble B KHUIe gaetcs nogpobHoe TexHMYeckoe onncaHne n packpbiBatoTcs 6oeBble
CBOWCTBa JleTaloWnX «Tapenok». [lna 4yero, Kak Bbl nonaraete, yitaTenn?

MopymanTe n camn oueHuTe 60eBble cBOMCTBA koMniekca MU-52:
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. Tnnotnpyembivi MO6UIbHBIV BO34YLLIHO-KOCMUYECKNI yAapHbIA KOMIIEKC A4/15 BeEAEHUST 60€eBbIX AEACTBUI B
KOCMUYECKOM MPOCTPaHCTBE 1 atMocgepe rpu robbix MorogHbIX yCcaoBusax - YTo eMy NpoTUBONOCTaBUTL? XMMUYECKMe
pakeTbl? ATMOChEPHbIE PEAaKTMBHbLIE CaMONETbI C a3pPOANHAMNYECKUM KAauyeCTBOM?

. MakcumanbHas ckopocts - 40 9000 km/yac (45000 kmM/4ac rpu «cupeHeBou MobuansaLmm») B atMocgepe, B KOCMOCe
- 110 MOTPEBHOCTU - MITHOBEHHOE YCKOPEHUE A0 -63 M/cek?, (06ecreyeHo CUCTEMON rpaBUTaLMOHHOMN KOMeHcaumm
60eBbIX OTCEKOB 3KUMNaxa), Aa/lbHOCTb B atMocepe He orpaHnyeHa, B KOCMUYECKOM MPOCTPaHCTBE OrpaHN4YnBaeTcs
He 4a/lbHOCTb, @ BPEMS npebbiBaHMsI B BaKyyMe r10 3anacy Bo3gyxa A/15 AbixaHus - NogobHoe y Hac ecTb?

. [Buratenb - KOMNAKTHbIV PEAKTOP Ha rpupoAgHOM ypaHe; 3TO HEe NMPOCTO PEaKTop C MU3EPHbIM SHEProBbIAESIEHNEM,
KOTOpble Yy HacC eCTb ANS CNYTHUKOB, @ PeakTop «4epHOoro ninameHu», obecnedmsatowmn pacnaa Tonamea 6onee yem
Ha 120 sanemeHTOB, T.€. Ha 30 2/1IeMEHTOB «3a BOAOPOAOM», BHe nons MNepunognyeckon Tabnunubl 3N1€MEHTOB HaLLEro
NMPOCTPaHCTBA - TONIbKO Takas 3HEPrus NPUroaHa nsanydyaTensaMm rpaBUTaLMOHHOIo Nons - A 3TO ecTb?

. Cuctembl 3aLynTbi: - BHELUHEE CM/I0BOE roJie - A 3T0?

. BonHoBoOM yaapHbINi KOMI/IEKC HA OCHOBE BbICOKO3HEPreTUYECKOro usnydyeHus v Il - nanyyarenesi - CnocobeH
CXXeub /1II06YH0 Leslb BbICOKOSHEPrOEMKMM NTYUYOM Y/IbTPaKOPOTKOrO U3/TyYEHUS UK NPEBPATUTb MaTeEPUIO B HUYTO, B
PeTpo-CTpyKTYpYy, B «HYJIEBYIO MATEPUIO».

. Cuctema oTpaxkeHusi «HyseBov marepmuu» - T.e. oTpaxeHusa AN - nonsa «Tapenky» Henb3sl YHUUTOXUTb Jaxe ee
CO6CTBEHHbBIM OpYXUEM.

. Cuctema nepeHoca matepumn XXC-rnpoCcTpaHCTBa B HaLLE rpoCTPaHCTBO - DTO MOLLHeNLLEee Opy>Xne, No3BoNseT
MCMoJIb30BaTb BbICOKO3HEProEMKY MaTtepuio XKenToro NpocTpaHcTBa ANa Co34aHMUS NIMH3bl MPOCTPAHCTBEHHOIO
okaTtusi. Bce, uTo B Hee nonasno - nponano.

. Cucrema akTnBHOM yaapHou P3b, noctaHoOBKM rnoMex u ripotuBogencTemns POC - BbIBOAUT U3 CTpos Ntobbie
paAnoaneKkTpoHHble cpeacTtBa. (P2Ob - paamosnekTpoHHas 6opbba; PIC - paamMosneKkTpoOHHbIe CpeacTBa - NpUM. aBT.)

. CpeacrBa P2-MackupoBKyu, paAno3N1eKTPOHHAsS MaCcKMPOBKa AenaeT «Tapesky» HeBUAUMOW ANa pagapos, - BOT NOYeEMY
BOEHHbIE HE MOFYT UX «3aceub>».

. ABTOMatnyeckas cucremMa 3epKaslbHOro OTPaxXeHus atak - HA4ero nogobHoro y Hac Her.

. Cucrema V- npoTuBOAENCTBUS M r1ogaB/ieHNs BUOSIOrMYECKUX OOBEKTOB - HE Aal 60r BK/IIOUYUTb TaKyl CUCTEMY HaA
ropoAoM...

. Cucrtema «cupeHeBos Mobunusaymmn» - cucrema nepexoga B KC -npoctpaHcteo, cnctema O3-"cupeHeBoro Kypca" -
cucrema obcepBaumu v Hasuraumm B XXC -rpoCcTpaHCTBE. - MEXIPOCTPaHCTBEHHbIN peobpa3oBartesib C
aBTOMaTUYECKOM HaBUralMoOHHON CUCTEMOM MOINIMPOCTPaHCTBEHHOM obcepBaLmmn B KoopanHatTax 3emsn. C NOMOLLbIO
3TUX CUCTEM «Tapenka» cnocobHa NpoCTO MCYE3HYTb W3 Hallero NPoCTPaHCTBA, NpOoJiIeTaTb CKBO3b rOpHbIN XpebeT nnu
3eMHYI0 KOpY, CKBO3b JIyHY, 1 BHE3anHo NosBNATbLCS TaM, rae en 3abnaropaccygutcs. («O3» - Ha3BaHMe 3eMaun Ha
a3blke CUHUX - MPUM. aBT.)

. Cucrema «CMHero 3amelyeHusi» - C NMOMOLLbIO 3TON CUCTEMbI NMPU BbIMOSIHEHMWN ONAaCHbIX 3ajaHni 60eBon 30HA
NUIOTUPYET MCKYCCTBEHHbI OpraHmaM - kMbopr unm aHgpoua. Bce, 4TO OH BUAUT, CAbIWNT, OLWYLLAET, CKaHUPYETCS B
BMAE U3NyYEeHUS N NepefaeTcs Ha BUPTYyalbHbIM LWWEM YenoBeKka-onepaTopa, Haxoasuwerocs B 6e30nacHoCTH, B
KOMaHAHOM oTceke Kopabnsa-HocuTens. [eicTBus aHapomaa NoSIHOCTbIO NOAYMHEHbI YeNoBeKy, aHapous -
NpoAo/IXEHMEe ero rnas, pyk, ywen. BkaoueHne pasyMa 4yesioBeka B CUCTEMY ynpaBfieHUs KpaliHe HeobXxoauMo -
HMKaKOM UCKYCCTBEHHbIN pa3yM MallMHbl HE CPAaBHUTCS C BO3SMOXHOCTSIMU «CMHEro» npoueccopa pasyma AyLum
yenoBeka. CncTteMa no3BosseT NOSIHOCTbIO YyNpaBasTb aHAPOUAOM, @ NO OTHOLEHMIO K YeNoBeKY TosIbKO obecrneynBaeT
KOHTPOsib. CUCTEeMa MOXeT napasinesibHO NOAKIOUYNTLCS K pa3yMy 4yenloBeKa, HO HE MOXET MOJIHOCTbIO MOAYMHUTL €ro:
y yenoBeka eCcTb Aylla, M OHa He MO3BOJISIET B3ATb KOHTPOJIb HaZ TEMIOM CO CTOPOHbLI. [10 OTHOLLEHUIO K SOAAM ee
MOXXHO MCMOIb30BaTh KakK mMAaeasibHbI pa3BeablBaTeNIbHbIN KOMMEKC: - AaXKe MbICNM NMPOTUBHUKOB 6yAyT U3BECTHbI, a
KapTbl TeaTpa AENCTBUN, CEKPETHbIE MaTepuasbl U BOOPYXKEHUS ONepaTop BUAUT UX rna3aMmn. VIMEHHO C NOMOLLbIO
annapaTypbl 3To cncteMbl Cemsaca n3s 30Y cBoero kopabns obwaetca ¢ 3emnein, BUAUT N CAbIWNT TO, YTO BUAUM Mbl,
CNYLUAEeT HalW MbICAK, OWYLAEeT BKYC W 3anaxu Halelr nuwm, 4yBCTBYET KOXEN AYHOBEHME 3eMHOro BeTpa. [encreune
3TOW anmnapaTypbl OLLYLWAETCS HEKOTOPbIMU NHOAbMM NO PYHKUMM obpaTHOM CBA3K. AnnapaTypa CBsA3n Kopabns
«CTtpax Hebec» nomorna Hanucatb 0 MU-52, a nogobHasa annapaTypa, nMewwascs y KoppecnoHAEHTOB - KHUTY...

He o Takol nu 60eBOI TEXHMKE MeyTaloT BOEHHble? Mbl Aanun 3TU CBEAEHUS BOBCE He A/1s TOro, YTobbl MOMOYb MM MOCTPOUTL
noaobHoe. Het. [ing Toro 4tobbl BCE MOHANN 6ECCMBbICIEHHOCTb U UANOTU3M TaK Ha3blBAaEMbIX «CTpPaTerM4eckom o60poHHOM
MHULMATUBbI», «3BE€34HbIX BOMH» U HOBbIX CUCTEM NMPOTUBOPaKeTHOM 060poHbl (MPO). J1e3Tb C HUMKU K TaKOW «UrpyLlKe» BCe
paBHO, YTO CTae nanyacoB C JlyKaMn 1 CTpeslaMm Ha KaHo3 aTakoBaTb JIMHKOP «MuUCCypu» nnm aToMHbI Kpencep «lMeTp
Benukun». N Takme «MHULNATUBBLI» MMEIOT JIULWb OAHY LEeNb - BbIBEPHYTb KapMaHbl HanoronnaTenbLwmKkos, co3aas
o4YepenHON KowMap CaMOYHUYTOXeHUs Nnoaen. becnonesHo BoeBaThb C pasBuTbiMU Bbiclwummn umsmnusaumnamm. OHn He byayT
BOEBaTb C HAMW, MOCKOJIbKY MHOrOKpPaTHO HPaBCTBEHHO Bbile U YMHee Hac, Aa 1 Co3aaTtesb He N03BOJIUT. A 3@ YMbILL/IEHHbIE
M KOPbICTHble AesHMS, co34atoLlme Yrpo3y XU3HU No4eN, 3eMHbIM NONTUKAM NpUXoanTcs oTBevaTtb nepes CospaTenem.
O6s3aTenbHo. HensbexHo. Tak 6bi10 Bcerga - Nnoka eLe HM OANH «HaroJsIeoOH» OT OTBETCTBEHHOCTU HE yLlen...

Co3paTtb noxoxee Ha MW-52, HanpuMep, NtOAN eLle He MOryT, U He CMOTryT HUKoraa, ecnun He 6yayTt ¢ Co3aaTteneM. A Koraa
pa3paboTaloT nogobHoe, TO NPOM3BOANTbL €ro ByayT He ANS YHUUTOXEHUS XXU3HU, He ANS BOMHbI U yBUNCTBa, a AN 3aWwmThl
XXMBOI0O OT BCAKOM 3N106HOM HeuncTun. Mo onnucaHmio, 4JaHHOMY B KHUIe, 3TOr0 caenaTb HEBO3MOXHO, HO MOXHO BHUKHYTb B
NIOrMKY M MOHSATb, YTO 3TO peanbHOCTb. Mbl gaBanu onucaHme n ansa Toro, 4Tobbl NOKasaTb, HACKOJIbBKO YE/I0BEeYeCTBO eLle
AaneKko OT YPOBHS 3HaHWI pa3BUTbIX LMBUAM3aUMi. HO ecTb ele oaHa cepbe3Has NpuynHa.

Jeno B TOM, 4TO HaumHasa ¢ 1947 roga, nocne KatacTpodbl O4HOMO N3 UCCAea0BaTebCKMX 30HAO0B APYXXECTBEHHOM
umBMAM3aumMmM Ha AMEPUKAHCKOM KOHTUHEHTE, NOSIBUNOCh NOoHATUE «HJ/TO» n MHOro Muctudukaumn no HUM. A 3TO He
BbIMbICeN, - AbiMa 6e3 orHs He 6biBaeT. ECTb Tbicauun cBmaeTenen, Habnogaswux H1O, BXOAUBLUNX B KOHTAKT C HUMMU, €CTb U
cbutble camoneTbl, 1 NOrnMéwne nnm ncHesHyswmne nam. Ho Ao Cux Nop CoOXpaHAETCs 3aBeca MoNYaHMsa opuLumanbHbIX
opraHoB cTpaH Mupa no nosoay HJ10. bonee TOoro, NMEHHO rocyAapCTBEHHbIE CTPYKTYpPbl CAeMann BCe BO3MOXHOe, YTobbl
CKpbITb 3TK paKTbl, @ cBMAETeNnen obonrate M 3acCTaBuUTb 3amMonyaTtb. HO Wrna B Mewke He yTauwb, TeM 6onee, 4To Taknx
cBmnaeTennsCcTB bonee yeM 3a 40 SIeT HAKOMWIOCL OYEHb MHOrO. MosiBUNUCE Aaxe Nybankaumm B Npecce, YTo TPaH3UCTOPhI,
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MHTEerpasbHble MUKPOCXEMbI, «YUMbI» ObIIN MO03aMMCTBOBaHbl MMEHHO C 3TUX «Tapenok». Cneucny»bbl U BOEHHbIE B TaliHe
cepbe3HO 3aHMMatoTcsa npobneMmon, cobmpatoT 061OMKK, FMOHAKOTCS 3a «TapesikaMu» U TWaTeSlbHO N3y4atoT BCe, YTO yAaeTcs
HalTK. W 3To AenaeTcs B NOMNbITKE AOCTUYb NPEBOCXOACTBA B 3HAHUAX MMEHHO AJISl UX BOEHHOIO MCMNOMb30BaHMs. A OnacHo
MMEHHO MUCMONb30BaHWE 3HaHMS, a He CaMO 3HaHWe. HanpuMep, o Tonope MOXHO cKka3aTb: «ToMop B X03AACTBE KpaliHe
HeobxoanM. TOMopoM MOXHO APOB A o4ara HakKonoTb U M3by cpybuTb. Mpn yMEHUM TONOPOM MOXHO CO34aTb M TaKoe 4yao,
kak Kmxu... Ho TonopoM MOXHO 1 rofioBbl py6uTb. W Aeno TyT He B TOMOpE, a B YbUX pyKax OH OKasasncs...»

BoeBbIX 30HAOB Y BOEHHbIX HeT. ECTb MHOro 06,10MKOB nccneaoBaTenbCKUX 30HA0B, Aa)ke Tena aHapouaos. Ho Ten noaen -
MHonnaHeTsaH HeT. Coobwanock, HanpuMep, 0 Haxoake B 06/1l0MKax 3araoyHOro AMCKa, Aatowero 3eeHbl nyd, nocne
KOTOPOro 4YesioBeK WM XUBOTHOE nojy4daeT 3apsas 604pocTu n aHeprum, nanedmsaeTcs ot 6onesHen. Ecnmn Takolh gnck
OENCTBUTENBbHO HaLLIM, TO 3TO OYEeHb MOXO0XEe Ha NpaBay. ITY WTYKY «TaM» 4acTo Ha3blBalOT «KKOPMYLUKOM». [leno B TOM, YTO
Tena aHAPOWAOB BbIpalLMBAOT cpa3y, B bMocuHTesaTtopax. ¥ aHAPOMAOB HET OPraHoB Pa3MHOXEHUS, NULLEBAPEHNS U
MHOIOro Apyroro, NpuUcyLlero 4enoBeky. OTo0 NpocTo 6uonormyeckas MawunHa, nmerwas nHhpopMmaTueHole n paboune
OpraHbl, CUCTeMy ynpaBfieHns Tena, NnogobHble YesloBeYeCKnM. A MallMHE HYXXHO AaBaTb IHEPruto - ANs 3TOro U CAyXUT
aKKyMynsTop, CHabXXeHHbI KOFrepeHTHbIM MCTOYHMKOM U3YYEeHUS N CKaHUPYIOLWEN CUCTEMOM NpULUeMBaHns nyda Ha
CMNOBOM y3€eN 3HEepreTM4eckoro KoOHTypa 6mosormyeckoro opraHmama. Bot nouemy nocne aBapum «umHonNaHeTsaHe» 6bICTPO
YMUPAIOT: - NPOCTO 6MONOrMYECKY0 MallMHY OTK/IIOUYMAM OT MUTaAHUS.

MHorune coobueHunsa o6 HJO - pesnHdopMaums, BO3HMKAOWASA AN YMbILWWAEHHO, WIW BCeACTBME HEMOHUMaHWSA. A pe3ynbTaT
WMEHHO TaKOM, KakoW Hy>eH BoeHHbIM - ¢akT HJTIO npogoskaeT octaBaTbCA NOA COMHEHWEM, UM HUKTO He MewaeT paboTaTb
C WHOM/I@HETHLIMN TEXHONOIMMAMMK. Hawm npaBuTenn CBOMM OAHOOOKMM MbIlWNEHWEM Aanu AOCTYMN K HOBbIM 3HaHUAM
ybuiituam, TpebytoT OT HUX cAenaTb «TONOop», 3aKpblB OT foAeln 3Be34Hoe Heb0o, CKpbIBAKOT OT HAacC caM (paKT CyLeCTBOBaHMUS
pa3yMHbIX MMPOB BO BceneHHOoMN.

OTBET U3 KOCMOCa
3emne B 2001 roay

MocnaHne B KOCMOC
n3 Apecubo B 1974 roay

OTBeTcTBEHHOE NnocnaHue BHeseMHoro Paszyma 3emne, nossumsleecs 17 asrycta 2001 roga okono pagumoTesieckona B
YunbonTtoHe, Henopanéky ot Bepsena B 'emnwunpe (AHrnA)

Ho HepaBHO uMen MecTo (aKT KOHTaKTa, A0Ka3biBaKOLWMIA, YTO pasyMHble MUPbl BCeNneHHOM eCcTb U OHM XOPOLLO OCBEAOMIIEHbI
0 Hac: 24 aBrycTa 2001 roaa Ha cante WHTepHeT http://www.psyopnews.com/ nosiBunocb coobleHune n dotorpacdun. B
KOMMeHTapusax K potorpadusam (34ecb pycCKuin Nnepesos) roBopuUTcs, YTo «16 Hosibpsi 1974 roga 3aKkoanpoBaHHoEe
coobuyeHne 66110 nepeaaHo B KOCMOC C paguotesneckona Apecnbo B [MyapTo-Puko. MowHOCTL coobuyeHns 6biaa 20
TPU/I/INOHOB BaTT U OHO MOIJ/10 6b1710 ObITb MPUHSITO NOYTH B /110604 TOYKE Halues [anakTuku, HO OHO 6bl/10 HarNpasaEHO B
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3Be34Hoe ckorisieHne M13, Haxogsueecs B 20 TbiC. CBETOBbIX JIET OT HAC, Mo4YTH Ha Kkpato MnaeydHoro MyTtn. [laxxe ecin KTo-To
riocnaHne 1am v yCiblllias, TO U3-3a OrpaHNYEeHHOMN CKOPOCTU PaANOBOJIH Mbl HE MOJy4Ynan 6ol oTBET B TedyeHnu 40 Tbicsi4 JeT.
17 aBrycra 2001 roga Bo3/1e Apyroro pagnoTeseckona, Haxoaswerocs B YnnboatoHe, Hernoganeky ot Bepsena B 'emnmpe
(BenukobputaHus) Ha xaeb6HoOM riosie nosiBUInCh ABa 60/bLUnX v NOTPSCcaroUnX n30bpaxxeHus. B cTuie yxe n3BecTHbIX
«KpYroB u3 3/1aK0B» OHU 6bI/in HApUCOBAaHbI MPU MOMOLUYN 3arafJo4HO NPpUMSATBIX Ko/1ocbeB. OAHO U3 HUX OX0Xe Ha
coobujeHne, otocsiaHHoe 3emssiHamu B 1974 roay, a Apyroe npeacrasrsieT coboi nmuo rymaHouaa. ®uHToH [btoHHN (Fintan
Dunne), peaaktop nsgaHusi «[1ICMOMHbIOC» B CTATbE 104 3aro/10BKOM «[1epBbifi KOHTaKT: Ynn601TOHCKOE nociaHmne
BHE3EMHOM LUNBUAN3ALNU pacCLUMGBPOBaHO», MULLIET!

«BHe3eMHOM ryMaHouAHbIVi pa3yM OTBETU/I Ha Halle rocsaHune, HarpasB/ieHHOE B r/1y6uHbl KOCMOCa, B KOTOPOM 6blin AaHbI
onuncaHus 3emamn u HYenoseyecrsa. Mbi paciumgpoBanmn nx oreet: «[lpuset, 3emns! Mbi oTBeYaem Ha Bale rocaaHue, B
KOTOPOM Bbl M306pa3unin cebsi - Mbl 3TO 10C/1aHNE MOHSIIN. Mbl TOXe SIB/ISIEMCS Yr/1IEBOAOPOAHON POPMOI XMN3HN. Y Hac
rnogobHasi mateMaTtuka v siormka. OAHaKo y Hac Apyras cTpyKtypa [JHK. Mbl pocTOM Huxe Bac, ¢ 04eHb 60/IbLUINMM FO/10BaMH.
B Halueli cosTHeYHoH cucTeMe Mbl HacesiseM Tpu raHeTbl u yHy. YTobbl nepegatb BaM 3TO MOC/1aHNUE, Mbl UCM0/1630Baan He
paanoTenecKkor, a TEXHOJI0MMI TEENaTNYeCcKoro jy4a, 4Tobbl MPUHATL Balle rocaaHne Mbl UC0/1b30Basil BO3MOXHOCTHU
CBEPXMPOCTPAHCTBA M TaKXXe BOCI0/1b30BaINCb CBEPXNIPOCTPAHCTBOM AJ/151 TOr0, YTOObI BaM OTBETUTH>.

COKpbITME KOHTAKTOB C BHE3eMHbIM pPa3yMOM MPOAO/IKAETCA: HU POCCUACKME MHODOPMALMOHHbIE areHTCTBA, HM KaHasbl
TeneBMAEHMSA O NOCAAHUM Ha Mone nepea paanoTreneckonoMm B YunbontoHe He coobLwmnn, a BOKPYr Ciiy4aiHOro coobieHus
06 ob6bekTe okono CaTypHa BO3HMKNA cTeHa MondaHusa. Korga geatenun SETI noceinanu cesoe coobuieHne ns Apecnbo, oHu
HanpaBwuAM ero He K 6auxarweMy 3Be34HOMY CKOMJIEHWUIO, OTCTOSLWEMY OT Hac B 5 CBETOBbIX roax, a Ha caMbli «Kpa
OrikyMeHbl» BceneHHoM, 3aBeAOMO NocyMTaB Hawy [anakTuky Heobutaemoin, T.e. NpUbIN3UTENBHO NO TaKOW Normke: <A
yero e Bbl, II0AM, OT Hac ewe xoTute? TpebyeTe nckatb BO BceneHHol pa3yM? Mbl ULLEM He Xanes CPeACTB: BUAUTE, KakKol
KON0CCasIbHOM MOLLHOCTM HanpasfeH curHan? Xotute nonyumtb oteeT? XKante 40 Thicay neT...» B neyatn B To BpeMa gaxe
BbICKa3blBaNMUCb COObpaxkeHns, 4To, AecKaTb-Ae, MHOMNMNAHETSAHe, NPUHAB Hall CUrHasn, YAMBATCSA CaMOM BO3MOXHOCTU 3eMu
reHepupoBaTb Y3KoHanpasfaeHHble CBY-curHanbl Takol 3HaUMTENbHOW MOLLHOCTH.

HeT, pa3syMHble ryMmaHouabl BceneHHoM He pacTtepsanuncb, a npucianm oTeeT. M npucnann He curHanbl pagmoobmeHa, KoTopble
MOXHO «He yC/bllWaTb» UKW OCNOPUTb MX BHE3EMHOE MPOUCXOXAEHME, @ HAPUCOBAIM MTMIAHTCKYIO «TesierpamMmmy» npsiMo y
paguoTeneckona, KOTOpbI MOXET NpuHMUMaTb HeCpaBHEHHO 6onee MHMOpMaLUMOHHOEMKME paanocoobuleHnsi. BHe3eMHble
rymMaHouabl XOPOLIO 3HAKOT Haly NiaHeTy M NoAen; 3HatT, KyAa U KOMY nepeaaTb COO6LEHNE: OHM «MNOMOXWIN» ero HWU rae-
HMBYAb Ha NaaHeTe, @ UMEHHO K CaMOMYy paawnoTteneckony. Takas «TesnerpaMmma» He bymaxka, ee B KapMaH He crpsiyelb U B
YPHY He BblbpocuLb; crieqoBaTeslbHO, OHM NMPeKpacHO OCBeAOM/IEHbl O HalMX Aenax U MOHMMAaT, YTo daKTbl O6HapyXXeHus
pPa3yMHON XW3HU BceneHHOM OT ntoaen npayvyT - 06bluHYO paanorpaMmMy oT 3eMsissH 06s13aTenbHO CKpbn 6Obl.

Takoe nocnaHue MoryT HanpasuUTb TONbKO npeactasuTenun CosgaTtens, n cnocobom, ONMCaAHHBIM MHOKO paHee. ToNbKO ceryac
3TOT cnocob sBneH NasM B HOBOM KadecTtBe: «doTorpadumio rymaHoMaa» MOXHO M306pasnTb Ha Nosie ToNbKO METOAOM
NOCTPOYHOM pa3BepTKM yrpaBAseMbiM ly4OM NepeMeHHON MHTEHCUBHOCTU, NOAOOHO TOMY, KaK 3TO AefnaeT 3/1eKTPOHHbIN NyY
Ha aKpaHe Tenesusopa. Ecnn cyanTb No IMHENHBIM pa3MepaM CaMblX MasiblX 3/IEMEHTOB MUKTOrPaMMbl-«Tenerpammbl»,
AVaMeTp 3TOro slyya COCTaB/Isi/1 HECKOJSIbKO AECATKOB CAaHTUMETPOB UM AaXXe BCEro HECKONbKO CAHTUMETPOB, T.e. U3sly4yeHue
6b1710 chOKYCHMPOBAHHbBIM M OCTPOHanpaBsieHHbIM. [TockonbKy cama CofiHe4YHas cmcTemMa ABMXKeTCS C 60/bLION CKOPOCTbIO Mo
OTHOLLEHMIO K MHbIM 3Be3a4aM [anakTuku, cama 3emna Muntca no opbute Bokpyr ConHUa €O CKOpocCTbio 29,756 kM/cek, Aa
elle 1 BpallaeTcs BOKpYr CBOEN OCK, Npoxoas npu 3T1oM 465 M/cek Ana TOUKM Ha 3KBaTope, a AN AHMINMKM 3Ta CKOPOCTb
okosio 330 M/cek, CTAaHOBUTCS NMOHATHbLIM, YTO Ha 3eM/ie HApUCOBaTb YTO-TO OCTPOHAMNpPaB/IEHHbIM JTy4OM Aaxe C JIyHbl
HEBO3MOXHO: M306pa)|(EHV|F| Ha noJsie He NoNy4YnTcsa - OHO 6y,u,eT «pa3MbITO» Ha noJsioce ,CI,J'IVIHOI7I OKOJ10 O gHOro KuaoMmeTpa,
TaK Kak MMHUManbHOE BpeMs HaHeceHUs n3obpaxeHnsa Ha nose coCTaBAseT OKONOo TpexX CekyHA. Tem 6onee HEBO3MOXHO
«pUCOBaTb» XOTb YTO-TO C COCEAHWUX MSIAHET UK 3Be34HbIX cucTeM. CnenoBaTebHO, NCTOYHUK Slyda OTHOCUTESNIBHO
NOBEPXHOCTU NNAHETbl UMEN HYNEBYIO CKOPOCTb U HAaXOAW/CSA He Ha APYron niaHeTe CUCTEMbl UM B MHOM 3BE34HOM
cKkonsieHmmn, a bbl1 HeNoOCpPeaCTBEHHO HaA NoJsieM, HO B APYrOM NPOCTPAHCTBE, O YEM OHWU CKasajan B CBOEM CObLUEHMH,
n3obpasme nsnydarowmii kopabnb B BUAE 311MNconaa B 3aliMTHON NPOCTPAHCTBEHHON IMH3eE.

MonbITKM NNaTHbIX Ae3nHMOpPMaToOpoB, NoA06HbIX aesaTensM SETI, onaTb NOACYHYTb HaM ynblbaloWMXCs «LWYTHUKOB C
[OCKaMu 1 BepeBKaMm» rynbl U WKTbl «6e/IbIMU HUTKaMU» - MOAAENKN «KPYrOB Ha MOMsSX» BUAHbI CPasy: Ha CHUMKaX
CBEpXY 3TUX NOAAENOK 3N1EeMEHTbI PUCYHKA He 61eCTST OAHON CUCTEMHOWM MOBEPXHOCTbIO, @ «MOXHaTbI» U Cepbl, Tak Kak
KONoCbs He crmbanucb caMu B OAHY CTOPOHY MoA AEeNCTBMEM U3/TYUYEHUS, @ XaOTUYHO C/IOMaHbl Y OCHOBaHus. MycTb Tenepb
nonpobylT AOKYMEHTaNIbHO A0Ka3aTb, YTO AOCKOW M BEPEBKOM Ha NOJiIe MOXHO HapucoBaTb poTorpaduio, n YTo Ha None B
YnnbonToHE «WYTUIM» UMEHHO OHM, MOA CaMbiM HOCOM Y OXPaHHUKOB paguoTesieckona; NyCcTb AOKaXyT, @ MOTOM 3a04HO U
onnaTaT hepMepy HaHEeCEeHHbIN yuiepb...

M3n0XeHHble B KHUIe 3HaHUS O MHOIOMEPHOCTU BCEHEHHOﬁ, 0 Bbicwiem Pa3yMe M aywe no3BondarT nHayve B3rndHyTb Ha 3TO
nocnaHue.

B «Tenerpamme» -

HaM coobualT, 4To BceneHHas MHOromepHa, u 4To BbiCllee NpOCTPaHCTBO CXKaToO U UMeeT 9-KpaTHOe MpeBbileHne no
JHepreTuke mMaTepuu;

HaM coobLatoT, YTO pasyMHble r'yMaHOUAbI XXUBYT Ha MAaHeTax - CNyTHUKaxX 3Be34 B TpeX NpoCTpaHCTBax - HaweMm, Xentom
n CepoMm, U3 NSaTU NPUEMNEMbIX 4N XKU3HU - B PETPO-NpOCTPaAHCTBE U NPOCTPaHCTBE MepTBOI MaTeEPUM XKU3Hb HEBO3MOXHA;
HacC ynpekatroT, YTO B HalIeM MOC/JaHMWN Mbl HUYEro He CKasanu o Aylle, U HanpasfsT ee onMcaHue, BKKOYas CTPYKTYpy ee
OHK - oHa nogobHa AHK dbur3myeckoro Tena, NOCKONbKY ABNAETCS CUMOUMOTOM YyreBoA0pOAHON XU3HU, HO UMEET OTNIMYNS;
MoxeT 6bITb, BTOpoe n3obpaxeHune He NpocTo oTorpadums - a «noanucb» noj tenerpammort Camoro Astopa XKusHu... Ho
3TO MasoBeposATHO: Co3aaTenb He NoO6UT AOrMaTUYECKOro NOYNTaHMs, a NpU3HaeT TONIbKO 0CO3HAHHOE yBaXeHue, AOCTOMHOoe
Ero 3HaumMmocTun... Korga peyb naeT o0 MOMX BbiBOAAX B OTHOWeHMN aen CospaTtens, s He pelarCb roBOpUTb YTBEPAUTENBHO,
nockonbky Ero He Bugen u, nosTopsto, NpaBa npeactaBuTenbCcTBa OT Hero He uMeto, 4Tobbl AenaTth yTBEpAUTENbHbIE
3asB/IEHUS: 9 UMEK0 NpaBo TOMbKO npeanonaraTb...

A MoxeT bbITb, 3TO poTorpacdumsa aywu, 4to 6onee BeposTHO...

OaHo acHo: Co3gaTtenb 6IM3KO U CKOPO AO/XKEH ABUTLCS NIOASAM, HO MOKa BpeMs He npuLio, a Ero noMolHuku ao Hero k
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HaM He noaBATCH, - «Bnepen baTbkn B Nekno He nesb...»

MbI yacTb BCGHEHHOFI, BHE €€ >XUTb He CMOXKeM - 4YTO6bI yesioBe4yecCcTBY XXUTb Aanblle, HY)XHO MEHATb
MEHTaJINTET CBOEro MbilW1eHUs, MEHATb CaMM OCHOBbI Hawero oébuecrsea.

YeMm Mbl )XuBeM cerogHa? Hacunuem, TeppopusMoM, BOMHaAMM, pa3pylieHueM akocepepbl, TPaBUM CO6CTBEHHYHO
naaHeTy siAaMm NPOMbILLIJIEHHbIX OTXOA0B - TaKyHO XXU3Hb Mbl CO3AaJsZIu CaMU M NPUroToOBUIN HaWuM aeTaM... Mae
OHM 6yayT >xntb? EC&in 6yaeM MbICZINTb M XXUTb NO-CTapoMy, 6yayuiero y HaC U y HUX HeT.

Mbl nogowm K YepTte, 3a KOTOpoi 6e3aHa...

AymaiiTe... MocMoTpuTe Ha NocnegHue nNocnaHus u Ha CatypH, rge crpourtcs peknocrep, - SAPIENTI SAT -
YMHOMY AOCTaTO4HO.

B0228 N N
““GH“K® melllpy 22| B Hayaso 06 aBTOpe/3akas  rnaBbl KHUTU HakaHyHe Cyaa dopymM
|

Rambler's EE

http://istina.babikov.com/txt/glava_67.html (6 of 6)06.04.2007 17:38:49


http://top100.rambler.ru/top100/
http://top.mail.ru/jump?from=1031331
http://top100.rambler.ru/top100/
http://nakanune.babikov.com/
http://forum.babikov.com/

	http___istina.babikov.com_book.pdf
	http___istina.babikov.com_book.pdf
	babikov.com
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - некоторые главы книги
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - официальный сайт
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - автор/заказ
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - официальный сайт
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - CONTENTS
	The brief summary of the book " World outlook or Prometheus's return"
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Аннотация
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 8. "Трансураны" Периодического закона
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 11. Солнечную систему лучше было бы называть Фениксом
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 17. Фундаментальные законы физики и теория асимметрии пространства
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 22. Сотворение мира. День первый.
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 35. Что такое душа человека?
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 41. «Страж Небес»
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 42. Экспедиция Прометея
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 44. Ошибка Прометея. Трагедия экспедиции
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 66. Пиктограммы - предупреждение небес
	Книга Ю.А. Бабикова "МИРОВОЗЗРЕНИЕ или ВОЗВРАЩЕНИЕ ПРОМЕТЕЯ" - Глава 67. Размышления в заключение




	EDJLBOHBHDMLMEEFPFLIGFOLCMONBFNK: 
	form1: 
	x: 
	f1: 
	f2: 
	f3: 
	f4: 
	f5: 
	f6: 
	f7: 
	f8: 
	f9: [1]
	f10: 

	f12: 
	f11:  отправить 




