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OpavH pa3 B gBa roga B Mockse npoxoaut MexayHapoaHas ydorornyeckass HayyHast KOHepeHuus,
cobupatowasa nccnegoBaTenen us MHOrMx ropogoB Poccum n pgaxe ms-3a pybexa. 14-as no cyety
KOHGepeHUUnsa Hocurna HasBaHue "AkTyanbHble Npobnembl ygonornm n 6uosHepronHdopmatmkun”. B eé
nporpammy Obiny BKIOYEHbI MPaKTUYECKMEe WUCCredoBaHWUs U TeopeTudeckue paspaboTKM yyYeHbIX Mo
camMbiM pasHblM HanpaBfeHWsIM Hay4yHOro Moucka, Hepeako BbIXOOALMMM 33 paMKU WMHTEPECOB U
BO3MOXHOCTE COBPEMEHHOW Hayku. Ho TakoB yX yden BCex NepBONpoxodueB - WATU MO LUenvHe
no3HaBaTesbHbIX MPOLIECCOB...



MHoroo6pasue nccnegoBaHum

HblHewHMn 0630p XO04YeTCst NOCBATUTL CaMbiM 3aMETHbIM BbICTYMMEHUAM, XOTS cAenaTb 3TO OYeHb
HenpocTo: M3 23-X A0KNagoBs, NPO3By4YaBLIMX 3a ABa AHHA, He Oblno NOBTOPSAIOLIMXCA - HACTOMbKO
pasHoobpasHbiM oOKasancs AuvanasoH uccnefoBaHWi Heno3HaHHoro. B oTbope akTyanbHbIX Hay4YHbIX
0oT4yeTOB, OE€3YCNOBHO, 3acnyra OpraHnM3aTopoB KOHepeHuMn BO rnaee ¢ akagemukom B.I. Axaxen. Kak
06bIYHO, BCE MpeacTaBreHHOe YYeHbIMU 1 UccregoBaTensamm Obino 1 yBrnekaTenbHO, U MO3HaBaTeNbHO.

B 3aBepweHne dopyma Obin nokasaH burbM MOMKOBHMKA pPaKeTHbIX BOWCK B OTCTaBKe, kaHaugaTa
TexHunyecknx Hayk Butanusa lNMpaesguBueBa "TyHrycckass muctepus. LlaHc anga yenoseyectBa". HoBble
BEpCUN 3arafloMHOro B3pbiBa Hag Taurow, npospyvaBwme B 100-neTHun wobunen "TyHrycckoro
npuvwensua”, BOCAPUHSTEI HAYYHON ayanTtopuer ¢ 60nbWLINM BHUMAHKEM.

Ecnun kopoTko roBopuTb 0 TEMax UCCReLOoBaHUA, TO OHM BrneyaTnsaoT. Hanpumep, goktop 6uonornyeckux
Hayk HO.I. CumakoB KOCHyNcs OOLWMX MNPUHUMMNOB 3apOXOEHUS >KU3HW Ha nnaHeTax € OnuMskumu
dU3MYECKMMM  YCIIOBUSIMM U BbICKa3an ybexgeHve B BO3MOXHOCTM MNepeHoca TeHeTUYEeCKON
Hdopmaumm B kocMoce cnocobamu, CyTb KOTOpbIX B OyayLleM HagexuT BbiiBUTb 3€MHOW HayKe.

KanampaT texHudeckux Hayk B.H. JlncuH cumtaeT, 4to KOHUenuus TpexmepHoro mupa (nnoc Bpewms),
NpUHATas COBPEMEHHOW HAayKOW, He oTBevaeT peanusiM MUPO3L4aHWUs, TMOCKOMNbKY MUP He
OrpaHVyMBaeTCs M3BECTHLIMW HaM MU3MEPEHWAMW, YTO, B CBOKO oyepenpb, npearonaraeT Hanuune MHow
OU3NKN N MHBIX PU3NYECKNX 3aKOHOB.

HokTop dumnocodcknx Hayk, uccnegosartenbs u3 en3bl C.H. BonkoB paccmoTtpen TeopeTuyeckue wu
MeToZonorM4Yeckne acnekTbl hmnocockoro 060CHOBaHNUS (PeHOMEHa NPU3PaKoB, KOTOPbIE Hepeako
HabngalTca B MpUpoAde, U Ha HECKONbKUX CIlydasix C UCMnofb3oBaHMeM (OTOTEXHMKU Mokasan ux
peanbHOCTb U BEPOATHYK MNPUHALMEXHOCTb K MOTYCTOPOHHEMY MMUpPY AYXOB, MOCTOSIHHO M TECHO
CBSI3aHHOMY C 4€IT0BEYECTBOM.

Pan poknagumnkoB - A.®. YepHsieB, .M. 3agHenposckuii, B.E. 3amopoka, B.C. BacunbeB - 3aTpoHynu
npobnemy aHTUrpaBmTaLmum

A.T. BenokoHb, TpuauaTe neT usyyatwas reornudbl NnycTelHn Hacka B MNepy, npuwna k 060CcHOBaHHOMY
BblBOAY O (hOPMMPOBaHWM 3arafoyHbIX PUCYHKOB CBEpXy, C BO34yxa, NMyTeM BO3AEWCTBUS Ha TPYHT
TexHonormm "pucyrowlero nyya”, KOTopbIn pasgBurarn, pasbpacbiBan 0O6NOMKM BYNKAHUYECKOW rarnbku 1
KaMHEeM W YNMOTHAN MATKAA ChINyYMn MOACTMNAKOWMIA TPYHT. Tunote3a o0 M3roTOBNEHWMM PUCYHKOB
BPYYHYIO [APEBHUMU XUTENAMW CTpaHbl Mpu3HaHa HecoctosTenbHoW. OpHako noka oOcTaércs
HEBbISICHEHHLIM BOMPOC: KTO M C KakOW Uenbl cosdaBan reornudbl, NycTb daxe ¢ Hebec m no
Hen3BeCTHON TexHoNnormn?

MHTepecHble cooblleHns npefcTaBuna rpynna MOMoAblX YYeHblX BO rnaBe ¢ npodeccopom E.A.
dangeiwem. Vccnegosateny Hemarno NyTewwecTBYOT MO APEBHMM MecTam nnaHetbl - [epy, WHounm,
ErvnTy, Tnbety, CuHato n gp. - B noMckax OCTaTKOB APEBHUX, B TOM YMCNE N BHE3EMHbIX LIMBUNU3ALMNA.
MMmn oBHapyxeHbl akTMBHblE MnaHeTapHble "MecTa cumbl”, K koTopbiM HJIIO NposBAAOT MOBbILEHHBIN
uHTepec. ConoctaensAsi HamgeHHble apTedakTbl C  COXPaHMBLUMMMUCS  OPEBHUMMM  TEKCTaMmM,
uccrnegoBaTeny NPUXOAsT K BbIBOAY O BO3MOXHOCTW BbipaboTku 0COBOro TpaHCMepCoHanbHOro s3bika
ana koHTakTtoB ¢ HI10 (cm. Bbin. Ne 34. - MMpum. pegakumm).

Mpodpbeccop, goktop dumnocodckmnx Hayk C.O. Me3seHueB n3 Mocksbl, NpoaHanManMpoBaB TeKCTbl bubnun,
Topbl n KopaHa, Hawen B HUX YNOMWHaHUS O BHE3EMHOM TBOPEHWMM Pa3yMHbIX CYyLLECTB, MOMWMO
yernoBeka, U O TOM, 4YTO nMpeacTaBuTenu nogen (EHox, Nesekunnb, Nnus) 3abupanvcb npuwensuamm
"Ha HebOo" Kak Cc BO3BpaTOM, Tak U HaBcerda. ViccnegoBaTenb CUMTaeT BOMPOC O reHe3nce npullenbLeB
OTKPbITbIM 1 TPEDYHOLUM TLLATENBbHOrO U3y4YeHUs, B TOM YUCIE U NO APEBHUM TekCcTaMm (CM. creA. Bbir.-
Mpum. pegakumm)

IMOHATHO, 4TO BCE COOBLLIEHMS BbICTYNABLUMNX YYEHbLIX HEBO3MOXHO MepeckasaTth - OHU Ony6IMKOBaHbI B
cbopHMKe maTepmnanoB KOHpepeHL N, a HEKOTOPbIE BOLUMN B 3TOT BbIMYyCK COOpHUKA "TOHHErNb".



Axaxa B.I'.,

MpesngeHT AUMNY®O, a.¢.H., K.T.H, npodeccop,
akagemuk PAEH n MAU

(r. Mockea)

YOOIIoruma: HoOBbIE MNOAXOAbI U 3AOAYU

Bnadumup eopauesuy Axaxa

HauHy c Toro, uTo 3a nocnegHun mecsy oyeugel, H. Ckocbipckas U3 HaceneHHoro nyHkTa Makcummnxa B
LueHTpanbHoW 4actn o3epa baikan HeogHokpaTHo coobuwana o6 aktmBHoctn HI1IO n gaxe npucnana
doT1o Ha mon MobunbHuK ("Mogn BuasaTt HI1O kaxabin AeHb"). 3TO 0AMH U3 MHOTUX KPUKOB 3HTY3MacTOB.
A, B OCHOBHOM, TernepeLuHee 4erioBe4YeCTBO XMBET B 0OCTOATENbCTBaX, 6nmn3kux K katactpode, HO B
Macce CBoeu npunaraeTt yCUnusi He K Tomy, 4Tobbl 3TO OCO3HATb M NOMbITATLCA CUTYaLMIO UCMIPaBUTb, a K
TOMY, YTOObI YNN3HYTb OT pearbHOCTMW, MOCKOMNbKY OHa BOUCTMHY ApamMaTunyHa, 6e4CTBEHHA, XyTKa.

[ns BCSKOro no3HaHms Heobxoanmo MyxecTBo. [And yyeHoro, a ocobeHHo ydonora, He MOXeT BbiTb HU
3anpeTHbIX 30H, HM 3anpeTHbIX MeToaoB. Peuyb naet o BBeEeHUM HEKOW "MeTOAUMKUM pucka“, HUYEM He
CkOBaHHOM cBOGOAbI MbICnK, M60O ecnu 4enoBek He CBOOOAEH B MbICNU, TO rAe eue emy obpectu
cBoboay! YyeHbln JomkeH cmeno obpalaTtbCs K MobbiM ABMEeHUsM, NpourpbiBaTh Mobble BapuaHThbl
06BbACHEHWI, CKonb Bbl aBCYPAHBIMU OHU HE Ka3aruchb.

Mossonio cebe HeMHOro 340pOBOM Aemarormu no nosody YdOornornu, KOTOPyl S OLEHMBAK Kak
CBEPXCMOXHYIO N CBEPXXPYMKYH HayKy O COCYLeCTBOBAHUM C WHOM UMBUNU3ALMEN, B MNOCTOSHHO
pacLumpstoLieMcs obLeHnn ¢ KOTOPOW YernoBevyecTBO onpenenser B KOHEYHOM cyeTe (PopMbl 1 CPOKM
CBOEV COBOKYMHOW Cyab0bl.

M3BecTHO, 4UTO abcypn CBA3aH C M3OLITKOM JTOTMKN, M3ObITOK JTOTMKKN TAHET 3@ CO60M M36bITOYHOCTL CIOB,
B pes3ynbTaTte 4yero poxagatorcsa gpasbl Bpoge Ttakon: "M 6e3 ydonorum He ockygeem". Ockygeem. Yxe
ockygenu. /I He NoHMMaTh 3TO - 3HAYUT MbICITUTb HE TONbKO aHTUKYIIbTYPHO, HO U @HTUTOCY4APCTBEHHO.

Ydonorusa kak Hayka u kak ogHa 13 "yrnpsambix" npobrem eCTeCTBO3HaAHUSA cTana TOYKON MakCMMarbHOro
COMPUKOCHOBEHWS, KOMMYHMKaLMM ODObIOEHHOTO U MOTYCTOPOHHEro. A Ans couuyma - AerioM Nnoucka u
0BpeTeHNs1 XKMBOTBOPHOIO KOHLIENTYyanbHOIO COrNacusi Mexay akageMuyeckon Haykon u ydornoruven,
CTONb Heo6X0AMMOro And JanbHeWwero no3HaHua wMupa. WX npoTMBOCTOSIHME, BbI3BaHHOE
npesanvpoBaHWeM arnorioreTM4eckon PyHKUMU HaYKN Hag ee KPUTUYEeCKOW (PyHKUMEN, OOIMKHO HaKoHel|
KaHyTb B JleTy. BoT kak, Hanpumep, 3To B uUTore crnyuyunocb y akagemuka bopuca Paywenbaxa. Emy
CMepTenbHO Hajoen KOCMOoc. Bbino MHTEpecHo, Koraa Bce TOMbKO HayMHarochb, Bce Bnepsble. A MOTOM
ogHo u TO Xe. [lobonblwe, noanuHHee, nosbiwe. CKyyHo. [MoTeHUMan M copepXaHue FUYHOCTU
nepecrtanu peanv3oBblBaTbCs B pe3ynbTarax paboTbl.



MoxxHo monaraTb, YTO OTeYecTBeHHasl, Aa W BoobLle ydororus pasBuBanacb B Ayxe pPOMaHTUYECKOro
ngeanusMa - Kak WHTYUTUBHOE TOCTWKEHME TauUHCTBEHHOM CyLWHOCTM Mupa M Oyluv YeroBeka,
HernocpeACTBEHHO pPacKPbIBAOLLErocs B WMHAMBMAYaANbHOM MEPeXuBaHUM JMYHOCTM U BbipaXxkaemoe
COOTBETCTBEHHO MppaLMoHaribHOMY XapaKTepy 3Toro nepexueaHus. MNMpovcxoamna BHYTpeHHss paboTa,
CBsi3aHHasi C OCMbICITEHUMEM U NMPOXMBaHMEM HOBOTIO JIMYHOTO U COLMAribHOMO OnbiTa.

HesameTHO ydhonorust ctana 4acTblo Hawei KynbTypbl. O Heit MHOTO mucanu, Aa MHOMO yKe U cKasaHo.
Mucanu B pasHble BpeMeHa Mo-pasHOMY - C HACMELLKOW, C MPe3peHneM, TakuMK 3a30pHbIMU CIIOBaMy,
YTO ceiyac 1 BoobpasnTb TPYAHO, Kak Takoe BO3MOXHO. MoToM nucanu kak 6bl yKpagkom, ¢ onackon, a
Tenepb Yalle BCero TOp)KeCTBEHHbIMU CIOBAMM U Aake BOCTOPXKEHHO, XOTsi He BCerga u He Bce. Ha aTy
mMeTamopdo3y yLso 6onee noneeka.

MaccuB [oObITOM M npoaHanuaupoBaHHOW WMHdopMaumm nossonun k 2000 rogy Ha npumepe HI10
AoKasaTb, YTO 4YenoBEeYeCcTBO kak HocuTenb Pasyma Bo BceneHHOW He OOMHOKO M MOMy4MTb Ha 3TO
OTKpbITME MEXAYHAPOAHbIN naTteHT. PopMyna HOBM3HbI 3BYYUT Tak: "OMNUPUYECKM 1N SKCMEPUMEHTANBHO
YCTaHOBMEHO WMHMOPMALMOHHO-3HEPreTUYEeCKOe MYyMbTUNPOsiIBNIeHMe Ha nnaHete 3emMnsa M B
OKOMO3EeMHOM MPOCTPAHCTBE M BO3AENCTBME Ha noden, npupogy n TexHuky MHOIMO, yem yenoseveckui,
PA3YMA, npeBocxoadawiero no TEXHUYECKUM BO3MOXHOCTAM YPOBEHb pPa3BUTUS YeroBeYecKom
umBMnu3aumm, npogaenstowero cebsa B tak HasbiBaembix HJTIO (HeonosHaHHbIX neTarwmx obbekTax) u
CBSI3aHHbIX C HUMK (DEHOMeHax, YTO OOoKa3biBaeT, YTO 4ernoBeyecTBO BO BceneHHom He oguHoko". O6
OTKPLITUM 5 Aonoxun 5 aneaps 2001 r. B koHdepeHu-3ane Ne1 wra6-ksaptupsl OOH B Hbto-Vopke, a 17
AHBaps BbICTYNuUN Ha [lepBom kaHane TB. MoxHo go6aBuTb, YTO MH@OpMauusa o6 OoTKpbITUM Bbina
onybnukoaHa B CMU ("M3Bectus”, 4.07.2000; "AprymeHTbl 1 dakTbl”, Ne51, 2000), a nonHbIA TEKCT B
HOPUANYECKON N PUNOCOCKON HaY4YHOW NEPUOANKE.

OdwuumnanbHeln  NaTeHT nNoABOAWMN YepTy MHOMOBEKOBOW AemMaroruu, sBnAaCb TpaMifMHOM  Ansi
JanbHENLEro Hay4yHoro npoaBwkeHus. [lymaeTcsi, 4TO YyKasaHHbIl naTeHT MexayHapogHou
permcTpaunoHHon nanatbl MHAPOPMALMOHHO-UHTENNeKTyansHon HoBM3Hbl Ne000360 ¢ npuoputeToM OT
14 wioHs 2000 roga, Kpome TOro, CMMBONMYECKM MOABEN 4epTy MoA onucaTenbHon ydornornen u
0603Ha4Ynn Nepexos ee B ApYyroe KavyecTBO - CUCTEMHYIO MHOrOakTOpHY0 ydororuio.

KOMMeHTMpyﬂ coaepxaHune narteHTa, Xo4eTcd O6paTVITb BHMMaHME Ha OTCYTCTBUE B HEM Kakmx-nmbo
yKa3aHI/II7I Ha MHOMJaHEeTHOE NPOonUCXoXageHmne HocutTena Pasyma, npeesocxogdulero Hac no KpaVIHeVI mMepe
TexHonornyeckn. OgHako noayepkmBaeTCd, YTO ero nposiefieHne yctaHoBJIEHO Ha MniiaHeTe 3emna u B
OKOJ103€EMHOM MPOCTpPaHCTBE.

AKUEHTMpPYeTCH, 4TO, BO-NepBbIX, 3T0 Pa3ym; Bo-BTOpbIX, Pazym 3TOT - He 4eroBeYecKun, a WHOW, U
No3aTOMy, XOTAT 3TOr0 MOAM UNWN HET, B AaHHOM Yyroske BceneHHom y HUX ecTb cocef. TO ecTb naTeHT
perucTpupyeT HayyHyl [OKa3aHHOCTb OTBETA Ha OfWH-€OMHCTBEHHbIA BOMPOC: OAMHOKO Jin
yenoBe4yecTBO BO BceneHHon? OTBET: HET, eCTb elle KOe-KTO, 3addMKCMPOBaHHbIA pPAaoM, a NMpo WUHbIEe
nnaHeTbl - HW crioBa notomy, 4Yto HJIO M noucku mHonnaHeTHoOro pasyma - 3TO ABEe rpaHAMO3Hble
oTAenbHble NPobeMbl, BO3MOXHAs CBA3b KOTOPbIX HAYYHO HE YCTaHOBIEHA.

MaTeHT 3adhmkcmpoBan OTBET Ha OAMH BOMPOC. A CKOMIbKO BOMPOCOB 1 OTBETOB €LUE BUCST B BO3OyXe, B
TOM YMChEe BbI3BaHHbIX cogepxkaHmem oTkpbiTna? MoasoaHble HI10 - 370 0guH M3 HKX.

HoBasa nHdopmaumsa B ycponorum

Ee noseneHune yckopuvnu npuaTHbIE KaTanusaTopbl - BO-MEPBbIX, paccekpeynBaHve martepuanos HUP
"TuppocdepHebin acnekt HJIO", BbIMOMHEHHOW MOA PYKOBOACTBOM aBTopa goknaga B 1977 rogy no
3akasy maBHoro wraba BM®; Bo-BTOpPbIX, CEpusi Hay4YHO-OOKYMEHTAasbHbIX TeNEBU3NOHHbIX (PUNbMOB O
noasoAHbix HJ1O, cosgaHHbIX KaHAMOATOM TEXHUYECKMX HaykK, MOSIKOBHUKOM PakeTHO-KOCMUYecKom
o6opoHbl Butanuem JleoHngosnyem [lMpaBamBueBbIM M, B TpeTbux, psa CneuvanbHbix OGtonneteHen
Komuccum no nsyvennto AHomanbHbIx ABneHun npu Poccuiickom reorpadmyeckom obuectse (KAA PIrO)
no rnapoacnekTy ydornornuu, noaroToBrneHHblx EBreHnem MNMetposuyem JIMTBUHOBLIM, kKanuTaHoM 1 paHra,
BeTepaHoM-noaBoaHuKoM, npeacenatenem KAA PrO. [dymaetcs, nx MOXHO CTaBUTb B MpuMep, Kak
NbITAIMBLIX U KPOMOTAMBBIX MCCNeAoBaTenen, Yo CYXKAEHWUS OnfadyeHbl He KOMMWASTUBHBIM, @ CBOUM
onbiTom. [0BOpPA Tak, s HE XO4y yMansaTb pesynbTaTbl APYIMX CEepbe3HbIX nccrnegoBaTenem-ygonoros.
Mexay Tem K ydonormieckomMy KnaHy 4yacTo npubuBaroTcsa Moauv, HU pasy B XXM3HW He NOAHABLUMECS OO0
TakoW 30PKOCTU W TOYHOCTW, ANSI HUX 3TO, BUOUTE N, CIIULIKOM MESIKO, MX AyX NapuT B aMMupesix,
CcHabas Hac cnenopoXxaeHHbIMY 6aHanbLHOCTAMM, YMTast KOTOPblE MOXHO BNacTb B CTynop. HassaHud u



aHHOTaLMN HU O YEM HE FOBOPAT - BEPOSATHOCTb TOrO, YTO B HMX HET HOBU3HbI, bonee Yem Benuka. dTnx
KBa3nMydqorioroB OTIMYAET HEBBLIHOCMMOE CTapaHue cAenatb 4YTO-TO YXaCHO MOLHOE, YXKacHO
akTtyanbHoe. CTpaHHO, YTO 3TO He TONbKO BbDKMBAET B HblHELUHEW pearlbHOCTU, HO YMyApsieTCs XWUTb
CTWIbHO. Heyxenu mMbl U B caMOM [Jene XMBEM, €CIiM MOXHO TakK Bblpa3nTbCs, B LUUBUIN3ALMMK
N3TOYLIHMKOB, rAe rocnoACTBYKT HenpodeccMoHanuam M Tdra K passriedeHusiM? B3atb xots 6bl
TENeBU3NOHHbIE LWIOY Ha ydonormdeckne teMbl AHapess Manaxosa wnu Bnagumupa MonyaHoBa n mx
akcnepToB. YTO Obl TaM HM 0O6BACHANM yonoru, Bce paBHO UCTUHA ByaeT BGnokMpoBaHa NpU MOHTaxe.
HeBexecTBO U cCamMOyBEPEHHOCTb - BOT NPUroBOpP BCEMY 3TOMY. [MpOTMBOCTOATL pa3BriekanoBke TPYAHO,
HO HY>KHO.

Wtak, HoBon siBnsieTcst MHopmauus o noasogHbix HI10, o6o6LieHHas B MoHorpadun "ogBoaHble
HITO", M.: "Beue", 2008, a UMeHHO:

1. ObpaboTtaH M npoaHanM3npoBaH OrpoMHLIN MaccuB OaHHbix KAA PrO, 6onee 2 000 cnydyaes
HabnogeHun HITO B MnpoBOM okeaHe, M CBSA3aHHbIX C HAMMW KOHTaKTOB U aHOMaslbHbIX SIBMEHWUW, YTO
cocTtaensieT Bcero 15% ot Bcero baHka ydoaaHHbIxX. Takum obpasom, ¢ y4eToM TOro, YTo, Kasanoch Obl,
MwupoBon okeaH 3aHuMaeT 71% Tepputopun 3emnu, crnegyeT NOAYEPKHYTb, 4YTO HabnogeHus
npuwenbLeB B rugpocdepe He SBNSOTCA ANA nogen npeobnagatowmmm, BO3MOXHO NOTOMY, YTO YMCIO
HabnogaTenen Ha BoAe 1 Nog BOAOW BeCbMa OrpaHuyeHo.

2. CyulecTBeHHON OCODOEHHOCTbI0 ruapoacnekTa ydosnormm B LEIoOM SBMASETCA BbICOKUA MPOLEHT
HabnogeHun noasogHbix HIMO (okono 40%) v cpaBHUTENbHO HU3KWMK npoueHT HabmogeHnus HI1O Hag
Bogon (37%), B TO BpeMs Kak Ha cywe nocrnegHve npeobnagatT (okono 60%). MNMo-suanmomy, Takoe
COOTHOLUEHME MOXET pacLEHMBATbCS Kak NpeanoyvTeHWe npullenbLamMy BOAHOW cpefbl, B KOTOPOW,
BO3MOXHO OHM cebsi 4yBCTBYIOT Bonee CKpbITHO 1 6e3onacHo.

3. AHann3 cobpaHHOro maTepmana no3BOnus CHATb 3aBECY HEOMPEeAEeNneHHOCTM CO MHOMMX aHOMaITbHbIX
ABNEHUN:

- UICTOYHMKaMK "KBaKepoB" ABMAOTCSA cneyunanbHble nogsoaHble HI10, co3patolumne TEXHOreHHYH
yrnpaBnsemMyl permoHanbHO-NMoKanbHYK BbICOKO MaHEBPEHHYI0 MHPACTPYKTYPY - CBOeobpasHoe
3awnTHOE (pasBenblBaTENbHOE) U NCUXOTPOHHO BRMSIOLLEE MOSE - C BO3MOXHON LiENbio NpeceyeHns
aenctaui nogsoaHbix nogok HATO n CCCP B6nu3n noaBogHbIx 6a3 1 KOMMYHMKALMUA NPULLENbLEB;

- pasnnyHble CBETOBbIE DEHOMEHBI B BOAE (CBETOBbIE CTONOLI, CBETALLMECS KPYrU, BpaLlaroLLmnecs
koneca) ssngatTca npossneHnem HI0;

- NepeaBuratoLLMecs no NOBEPXHOCTM MOPS BOASAHbBIE KOMOHHbI, MOAHUMALWNECS U3 rNyOUHbI BOOSHbIE
Kyrorna u T.M. - 3TO ABMEHNs], CBA3aHHbIe C AesTensHocTeio HITO.

4. TlposBneHve npuwensues B MupoBOM oOKeaHe B 3HA4YUTENbHOW CTeneHu cornacyetcs ¢
OEATENbHOCTBbIO NI0AEN; B HaubonbLUEN CTEMNeHM 3TO BbIPAXEHO B KOHTaKTax C BOEHHbIMU. [1o Bcen
BUONMOCTM, UHYHO LIMBUNU3ALMIO B DOMbLLEN CTEMEHN BECMOKOAT UCMbITAHWS S0EPHOMO U APYroro OpyXusi
B OKeaHax.

5. Haubonee nnoTHble M OMacHble KOHTAKTbl C MNpUlIenbLamMuM MPOUCXOOAT B paloHax MX
npegnonaraemoro 6asnpoBaHna U Ha NoAcTynax K HUM. PeanbHOCTb Hanuunst oTAeNbHbIX NOABOAHbIX
0a3 npuvwenbLeB Ha Hallen nnaHeTe He Bbi3blBaeT COMHeHuW. Hambonblwee konmnyectBo Takmx 6as3
OTMeYeHO B ATMaHTMYECKOM OKeaHe, YTO, BO3MOXHO, onpedensieT M Haumbonbllee KONMYecTBO TaM
KOHTaKTOB C npuwensLamm (okono 60%), XoTa 3TOT 6GaccelrH He ABMSeTCSA caMbliM BOMbLUMM OKEAHOM.

6. [MnoTesa cyLecTBOBaHUSA NOABOAHONM LUMBUIM3aumumn Ha 3emne MMeEeT npaeBo Ha cywectBoBaHme. OHa
onMpaeTcs Ha UCTopUYeCcKMe KOPHW, pe3ynbTaThbl nocneaHux HabnogeHuin. Ho Tonbko nomnHas rnacHocTb
O NPUCYTCTBUN MHOWN UMBUNM3auun Ha 3emne, B cootTBeTcTBUM ¢ MexayHapoaHbim NateHTom Ne000360
¢ npuoputeTom ot 14.06.2000, 3aKkpennAoLNUM 3TO NOSNTOXEHNE, MOMOXET MPOABMKEHWNIO K UCTUHE.

ﬂeMOHCTpaLI,VIiI cyneprtexHonormm un CBerBO3MO)KHOCTel7I

B atn noHatus NMPUMEHNTENIbHO K HJ1O mbl BkMoYaeM ux HeobblYHble anda I'Ipep,CTaBJ'IeHI/IIZ BOEHHbIX,
YY4EHbIX U NHXeHepoB cBounCTBa U TEeXHUKY, KOTopaa BpALd JIN MOXeT ObITb BocCrnpou3BseaeHa BOEHHO-
NPOMBbILLNIEHHBIM KOMMJ1IEKCOM Ha AaHHbIA MOMEHT:



- HeOObIYHbIE hOPMbI 1 pas3Mepbl - B AeCATU criydasx obHapyxumeanuck HJTO B doopme curap u
LMIMHAPOB ANnHoM oT 80 M A0 ABYX KMIIOMETPOB (BOCEMb M3 HUX - HAag ATITAHTUYECKUM OKEaHOM); - B
yeTbIpex crny4yasx oyeBumaLbl Habnoganu 6a3oBble kKOPabnM-MaTK1, U3 KOTOPLIX BblNleTany annaparhbl
MEHbLLUMX pa3MepoB; - TpeyronbHon dopmbl HITO, nHoraa pasmepom "co cTtaamoH", UKCUpoBanmch
CceMb pa3 (B LWECTU cnydasx - Hag ATNaHTUKOWN); - OTMeYanucb oveBuaLamMm n Takue opmbl Kak
nonycdepsbl, "6o4ka", "Meaysa", "tona", "raHTenb", HEKOTopble U3 HUX NMenu pasmepsbl 4o 40
CaHTMMETPOB.

- pasgeneHe 06BHEKTOB - MPOMCXOAUIIO Ha rnasax oyeBnaues B ABYX cnyyaax B 1952 un 1980 ropax;

- "MumMukpums" - B AByx cnydasax HINMO sBHO ckpbiBanuch 3a co3gaBaemble MU obnayHble obpasoBaHus -
B 1943 1 1989 ropax;

- HeOBbIYHbIE TpaeKTopun - NOBOPOTHI 06beKTOB Ha 90 1 Bonee rpagycoB Ha OrPOMHbIX CKOPOCTSAX B
1979 1 1989 ropax B CpegusemMHOM MOpe; TpaekTopus no BuAy nagaroLlero nucta n Bocxoasiuen
cnvpanu - B 1952 rogy B CeBepHom mope 1 B 1978-79 rogax B 3anagHoi Jluue; 3aBrucaHme "Ha pebpe” B
1965 rogy; CTPEMUTENbHBIN BEPTUKANbHbIVA B3MET NPU rOPU30OHTaNbHOM NOJOXEHUN 0O6beKTa Ha BbICOTY
0o 24-70 KNNOMETPOB;

- OFPOMHbIE CKOPOCTU N yckopeHust - 0o 10,5 kKM/cek n HECKOIbKMX COTEH "g";

- cnocobHocTb HITO nepemellatbesi nog BoAoW Ha rnybuHax oo 8 km co ckopocTtbto oT 60 go 200 y3nos
(370 km/yac) - B nsaTK crnyvasx;

- TernenopTauny (MrHOBEHHbIX NepeMeLLEeHNSX UM NCHE3HOBEHUAX Ha rnmasax ceuaeTtenen) 1959 r. -
ATnaHTMYeckuin okeaH, raBaHb byaHoc-Anpeca, ApreHTuHa n 1960 r. - 3anus HyaBo, ApreHTuHa;

- CNOCOBHOCTbL NPOOMTUA NbAA TOMLWMHON CeMb METPOB 00beKTOM pasmepomM 10 M npu ero
CTpemMuTenbHOM BbIXxoAe 13 rmybuHbl B panioHe oxkHon ATnaHTukn B 1962 roay.

- BosgencTeus HITO Ha BOeHHY0 TeXHUKY; npeaHaMepeHHble BO3AeNCTBUS PU3NYECKUMUN NOMNSIMU CO
ctopoHbl HIMO nprBoaunu K BbIBOA4Y M3 CTPOS: - paguo3rieKTpPOHHON annapaTypsbl - B 27 criydasx, B TOM
yucrie Bo BpeMsi NpoBeAeHMs1 MaclTabHoro ydyeHust TuxookeaHckoro groTa B 1982 roay;
HaBUraLMOHHbIX KOMMeKcoB - B 30 cny4yasx; Aaxe K OCTaHOBKe ABUraTernen aBuaHecyLlero kpericepa
"Hoeopoccuiick" B 1988 r. okono Kypunbckmnx octpoBoB. O6Liee KonM4ecTBO BO3OENCTBUN
3MNEeKTPOMarHUTHbIMM NonsIMKU co cTopoHbl HITO, BKkMoyas ux HanpaeneHHbIe ny4yun, cocTasumo 70
cnyyaeB (16%). B nonosuHe cnyvaes npumeHeHus 6oeBbix nydert n3 HIO oTmevanuck ux upeTa: -
KpacHble (MOoKor ABYX OXPaHHWKOB Ha nobepexbe bpasvnuu B 1957 r.; noTeps Co3HaHWUS MOPSIKOM C
TopnegornoBa Ha YepHom mope B 1975 r.; paspylweHne AByx nctpebutenen y 6eperos AnoHun B 1998
r.); ronybble (2 cnyyas, B TOM YnCne NoxulleHne Yyetblpex cBuHen B 3anagHown Jluue B 1979 r. npu
cBuaeTensax) u 3enexsle (TpaBma pyku ocuuepa BM® Ha bantunckom mope B 1986 r. ¢ nocneayoLwmm
€ro yBoSfIbHEHMEM B 3anac No MHBaNMOHoOCTH).

Takum obpasom, Ansa BoeHHbIx HI1O npeacTaBnstoT onpeaeneHHyo onacHoOCTb.
YyacTtue HINO B yyeHusix 1 60eBbIX AencTBUsX driotos. Hanpumep:

- 1942 r. laBanckme ocTpoBa - B 6utee AnoHum n CLUA 3a atonn Muayan ruOHyT Tpy NpakTU4ECKn He
aTakoBaHHbIX ANMOHCKUX aBMaHOCLa;

- 1947 r. KOxHaa ATnaHTuka, y 6eperoB AHTapKTUabl - B pe3yrnbTate 60eBON BCTPEYN aMepPUKAHCKON
ackagpbl agMupana P. Bapaa "netatowme 6ntogua” connm 12 camoneToB 1 NOTOMWUN 3CMUHELL;

- 1949 r. CapraccoBo Mope - Ha BUAY NPOBOAMBLLMX y4EeHME MOPSKOB McYe3aeT BO3OYLUHbIN nanHep;

- 1961 r. TacmaHoBo Mope - HJTO melwaeT NnpoBeaeHnio MaHeBPOB Kopabnen Ha yYyeHuu;

- 1966 r. YepHoe mope - cBepHYTO yyeHue cnoTa y 6eperos Kpbima 13-3a nosierieHns 60nbLION rpynmbl
HJ1O. Nx obcTpen npuBen K nopaxeHuto kopabns cobCcTBEHHON pakeTowu;

- 1982 r. Tuxwuit okeaH - MmegneHHbin nponet HI1O orpomMHbIX pa3mepoB BO BpeMs NpoBeAeHUs (PNIOTCKMX
y4YeHWIi BbI3Ban npekpalleHne pagnocesasm ¢ beperom y Bcex kopabnew;

- 1992 r. banTuiickoe mope, wwxepsl LBeuun - HITO Heya3BMMbI ANst HOBENLWMX 06pasLoB
NPOTUBOIOL0YHOIO OPYXKUS;

- 1992 r. Hopeexckoe Mope - BocTouHee octpoBa Vcnanaua HINO Heckonbko AHeln Ben "urpy" ¢ BOEHHO-
Mopckumu cunamm HATO, Bkntovas norpaHuMyHble kopabnu MicnaHanm n noaBoaHble Noaku
BenukobputaHuu.

HINO Hepenko NpUCYTCTBYIOT NP UCTbITAHUAX HOBbIX 0OpPa3LOB BOEHHOW TEXHUKW U BO3OENCTBYHOT Ha
Hee, MHOrAa cpbiBasi UCMbITaHUA. Takue cobbITUS OTMeYeHbl B 17 cny4dasx: ceMb - 3a pybexom (M3 Tex,
4YTO HaM M3BeCTHbI), ocTanbHble B CCCP n Poccun. YHukaneHbln cnyvan npousowen B 1975 rogy Bo
Bpems TopneaHbix cTpensb B panoHe Kpbima. HJTO nepBbiM okasancsi y BCMSbIBLUEN HOBOW Topneabl B
npakTuyeckoM BapuaHTe. Bce mopsikn ToprnegonoBa, npegctasutenu basbl opyxunst 1 Ocoboro otgena
Habnoganu, Kak u3 konokornoobpasHoro obbekta gnametrpom 20 m onycTunace nnartopma v K Hen
MEASeHHO MpUTAHynack Topneaa. A ¢ HebGec Ha pycCKOM s3bike Npo3Byyano: "Bcem ocTaBaTbCsl Ha



MecTax. Mbl HMYero nnoxoro Bam He caenaem”. Ata dpasa Obina NOBTOpPEHa Mocrie Toro, Kak aKyCcTuK
noneiTancs cotorpagupoats HI1O, HO TOHKUI fNy4Y KPACHOro LiBETA yrNepcs B rofioBy CTapLUMHBI U TOT
ynan 6e3 cosHaHusa. Toprneda ke Obina BO3BpalleHa yepe3 HekoTopoe BpeMs. Pasymeetcs, co Bcex
cBugetenen bbina B3sTa nognvcka o HepasrialeHnn 3Toro ann3oaa.

KpOMe TOro, OGGCKyp&)KVIBaeT ANCTaHUNOHHOE nopakeHne BOEHHOWN TEXHUKN U 6oerMHaCOB.

B 1967 r. B panioHe "BepmMyackoro TpeyronbHuka" BeayLmi uctpebutens nocne nonyydeHus npvkasa Ha
yHuuTOXEHME cepuyeckoro HJTO 6bin nogopeaH Ha rrnasax BegomMoro u cropen "6es3 nnamexu n gpiva";
B 1968 r. B KOxHo-KuTtanckom mope BO BpeMsi BbeTHaMCKOM BOMHbBI aBCTPaNMACKMI 3CMUHEL, NOMyymn
Kpyrnyto npobounny (kak n nosgHee MIAPK "Kypck") "0e3 cnbilummMoro ygapa unv B3pbiea”; B 1971 1. Tam
Xe Ha aMepuKaHCKOM Kpelcepe B OTBET Ha apTunnepuickum oroHb no HJIO 6binn nogopBaHbl
©oenpunackl B HOCOBOW BallHe rnaBHOro kanvmbpa, norndno 17 yenosek; B 1983 r. B bantunckom mope
Hag coBeTckon 6as3on MOABOAHbLIX JNOAOK MOrMbnu MNsiTb NETYMKOB BMeECTe C ucTpebutenamm nocne
nonyyeHnst npukasa "OTKpbITb OroHb" no cdepudeckomy HJ1O, Tak Kak pakeTbl, He yCNeB CONTU C
NMOHOB, B30OPBanMCh NPSIMO Ha CaMorieTax, XoTs UMeNu 3almTy (CTyneHu NnpegoxpaHeHuns).

'youtenbHoe Bo3gencteme nydven HI1O oTmeyeHo B YeTbipex anuidogax: 1947 r., B paioHe AHTapKTUAObI;
1974 r. B CpegunsemHom un KOxHo-Knutarickom mopsix; 1975 r., B CpegnsemHom mope. B Tpex cny4vasx u3s
HUX OrpPOMHbIX pa3MepoB AuckoobpasHbin HIMO cbuan nydom u nogpbiBan BbiMyLEHHbIE MO HEMY
pakeTsbl.

Takke 970 co3fjaHMe OGbEeMHOW OXPaHHOW 30Hbl MOLLHOMO 3HEepreTU4ecKkoro BO3AENCTBUS CO CTOPOHbI
HIO, sapeructpupoBaHHoe B ABYX anu3ogax. Mpu npubnukeHWn K Het Ha kopabre BbIXOOWUMN U3 CTPOSt
BCe Npubopbl. M3BecTHble B ydoriornm nonbiTkU npeogoneTb nogoGHy 30HY Ha 3emMrie MpuBoaMnU K
noTepe Co3HaHUs cTasnkepa.

M elue, 3TO cNOCOBGHOCTbL NMpULLENbLEB TENENOPTUPOBaTb Kopabnn BoeHHbIX npu ceuaeTenax. B 1993 r.
B CeBepHOM MoOpe um Anga artoro, BuaMmo, notpebosancs npunet 16 obbekToB M 3aBUCaHWE BCEN
rpynnbl Hag MWcYe3HyBWMM 3aTtem acMuHuem CLUA. [pyroi, euwe 6onee nopasnTesbHbIA cryvan
nponsowen B 2003 r. B6nm3n MHOoHesnn. Mocne CTONMKHOBEHUSI aMepUKaHCKOW MOABOAHOM NOAKM C
comamepumMbiM HJI1O 06a obbekta ynanu Ha rpyHT. A yepe3 HekoTopoe Bpems nosisunucs 15 HINO,
co3fanu ycrnosuda TenenopTauum, n amepukaHckasa nognogka n HIO ucuesnn 6e3 cnepa.

Bce wn3noxeHHoe Bbllle Yyka3blBaeT Ha YCTOMUYMBOE COCYLLECTBOBaHWe noder C UUBUNN3aLMOHHON
cuctemon MHoro Pasyma, npespaTtuBLuero, no CyTun, YenoBe4vyecTBO B CBOM pe3epsaT. [puHumnuansHoe
oTNnnyMe opraHmsauun v B3rMsS40B WHOW CUCTeMbl Ha ycTporcTBo MwuposgaHus onpefensieT Becb
KOMMIEKC ee NoBeJeHUs B OTHOLLEHUN HacC.

Onupasicb Ha HoBaTopckue paspaboTtku E.[. JinTBMHOBa, onybnvkoBaHHble B GronneteHsx KAO PIoO,
npuBELEM CNeaylLLyo CTaTUCTUKY:

- Bonee 4000 cny4yaeB KOHTaKTOB 3-ro YpOBHs, 13 HUX 6onee 2000 cnyvyaeB NOXULLIEHWUA NOAEN
(BKNtoYast 1 NOMbITKN NoxuLLeHus). Cpeau HUX He OHa COTHS Tak Ha3blBaeMblX "KOHTAKTOB B pa3BuTumn",
KOr[a B KOHTaKTbl BOBMEKAIOTCS YNEHbl OAHOTO CEMENCTBA M OHW MPOUCXOASAT U3 MOKONEHUS B
NnoKoneHue.

- Bonee 2000 cny4yaes HabnogeHun HITO 1 KOHTAKTOB C HUMM M UX 3KMNaxamu B rugpocdepe Muposoro
oKeaHa, U3 HuX bonee NoNoBMHbLI NPUMEPOB OTHOCATCS K BOEHHBIM MOPSAKaM U MOpckuM netymkam. HI10
onosHaBaembl cunamu NBO n BKC (npoTrMBOBO3AYyLLHOM 060POHBI 1 BOEHHO-KOCMUYECKUX CUIT), OHU
NeTaT 1 B TOHHENAX Nnog 3eMren, 1 nog BoAoW B co3gaBaemMorn uMm (ra3oBoin?) o6omnouke.

- Bonee ThicaA4M criy4aeB BMBUCEKLUN MPULLIENbLIAMM XXUBOTHBIX M NoAen B bonee Yem nATMaecaTu
cTpaHax Mupa. OTn 6eckpoBHble "onepaunn” BbINOMHSOTCS NpULLIENbLAMM NO HEAOCTUXUMON OIS
nNoaen TEXHOMOTNN.

- Bonee 1000 cny4yaeB NCMOMHEHMSA NPULLENbLAMU CIIOXHBLIX MMKTOrpamMM Ha 3MaKoBbIX MOMAX B TEX Xe
CcTpaHax. BneyaTnsieT MrHOBEHHOCTb UX NPOSIBIEHUSA, TOYHOCTb FrEOMETPUYECKNX MOCTPOEHUI
HenoBTOPSLWMNXCA hopMaLnii U NEPUOANYHOCTL CO34aHUS NX B OOHUX U TEX XKe panoHax.

- bonee 350 cny4yaes, noaTBEPXKAAKOLLMX NPUCYTCTBME Cpeaun noaen Ha 3emre COTeH Thicau
npuLwenbLUeB, NOYTU HEOTNIMYMMBIX OT Hac (cMm. BronneTteHbs Ne 5, KAA PO, 2005 r.).

- bonee 300 npnmepoB cekcyarnbHbIX KOHTAKTOB C fM0AbMU Y FEHETUYECKUX SKCMEPUMEHTOB C HUMM.



- bonee 250-Tn cniyyaeB v3neyeHns Noaen npuwensuamMmm (Ha oHe JOMVHUPYOLWEro OTpULaTENbHOro
Bo3gencTaus). lNpuyem, BbISBNEHHbIE 3aKOHOMEPHOCTY NOATBEPXKAAT JOCTOBEPHOCTb 3TON
aestenbHocTu npuwenbueB (cM. bronn. KAA Ne 2, 2003 r.).

NT.onTt n

A Befb B amepukaHckom LleHTpe nsydeHus ®eHomeHa HITO nmeHn A. XaiHeka baHk gaHHbIX B TpMauaTtb
pa3 6onbLle. NMpu 3TOM cnegyeT y4yecTb, YTO, NPEANONIOXKUTENBHO, TOMbKO AecATas 4YacTb HaceneHus
nnaHeTbl peLlaeTcsa pacckasaTb O JIMYHOM OMbiTe BCTPEY C HEMO3HAaHHbLIM U HenpuaHaBaembiM Haykon u
Bnacteto. N Torga BO3HMKAET €CTEeCTBEHHOE MPEANONIoKEHNE O MecTax BO3MOXHOrO MOABOOHOIO U
BOOOLLIE KOHTMHEHTANBHOIO 6a3npoBaHMs NpuwenbLeB Ha 3emre.

O 6a3ax HJTO Ha 3emne

Ha cerogHs BbigsBneHO He MeHee 120 mecT BO3MOXHOro 6asvpoBaHus npulensLeB Ha 3emne, U3 HUX
noaBoaHbIX 6a3 He meHee 49 (40%).

HocTtoBepHOCTb Hanuums 6a3 npuweneleB Ha 3emne onpegeneHa B 40 cnydvasx. (nogTeBepxaaertcd
COBOKYMHOCTbIO He MeHee NATK Mpr3HakoB 1 Npu 3TOM He MeHee Tpex KpuTepues).

Camomn HacblLeHHOW MecTaMmu 6asnpoBaHUSA nNpuenbLEB YacTbio cBeTa sBngeTcs EBpona - He meHee
35 mecT.

M3 cTpaH Hanbonbluee konmyecTBo 6a3 npuxoantcst Ha Poccuto - 30. Ha BTopom mecte CLUA - 13. Mpu
3TOM Ha HEeCKONbKMX 0asax npuLlenbLeB OCYLLECTBMNSETCA BHELUHSIE OXpaHa painioHa 6GasvpoBaHusi
BOeHHO-mopckumu cunamu CLUA. Tlo gaHHbIM o4yeBMALEB M KOHTaKTaHToB, Oonbwas 4vactb 6a3s
npuvenbLeB HaxOAWTCS MOA KOHTPONEM BRACTHbIX UM HEMNOSAMbHbLIX MO OTHOLUEHWIO K YernoBe4vyecTBYy
"OpuoHLIEB". DTO HaCTOpaxmBaeT U, BO3MOXHO, B KAKOW-TO CTENEHN 0OBbSCHSAET arpeccmBHbI rnobannam
BO BHewHewn nonutuke CLUA. [JaHHbIX O COTPYAHMYECTBE BOEHHbIX C MpullensuamMum B MecTax Wx
BasnpoBaHunsa B Poccun y Hac HeT.

OTmevaeTcsa NMMHENHOCTb pacnonoxeHnss 6as, YTo 06 BACHSET B OTAEMNbHbIX panoHax HanpaBreHHOCTb U
npoTshkeHHocTb Tpacc noneTtoB HI1O. Tak, Hanbonblas NnoTHOCTL 6a3 NpMxXoAMTCA Ha cneayowme 12-
TV rpagycHble MepuanaHarnbHble y4acTKu: - Ha "amepukaHcKon" 30He kapTbl mupa 66-78° 3. a. - 12 mect
(25%), Ha "eBpo-acpukaHckon" 3oHe 30-42° B. a. - 14 mecT (33%), Ha "a3ua - aBcTpanuickon" 135-147°
B. O. - 8 mecT (30%). 3ameTHast NNOTHOCTbL 6a3 Mo LWMPOTE MX PacnosioKeHUs oTMevaeTcsa B npegenax

15-Tn rpapgycHom 3oHbI: 41-56° ¢. Ww. - 35 mecT (29%) n 12-Tn rpagycHow nonocsl: 21-33° ¢. w. - 14 mecr.

Okono 80% 6a3 npuwenbLeB pacnofiokeHbl B CEBEPHOM MoOMyLwapuu, YTO corracyetca ¢
pacnonoxeHnem cywm Ha 3emne. [llepekpectus 30H 6Gonee ynnNOTHEHHOrO pacnonoxeHus 06as,
BO3MOXHO, SIBNATCA Y3M0OBbIMW MYHKTAMM NOA3EMHbLIX KOMMYHUKaUUA mexay 6asamu npuwensues. A ¢
BUOMMOWN AN BCEX CTOPOHbI OpTOroHanbHasi MpeapacnofioXXeHHOCTb 6a3 MOXeT OObSCHWUTL AaBHO
nogmMeydeHHyo ygonoramm 3akoHOMeEPHY0 NPSMONIMHENHOCTb Tpacc nonetos HI10.

Mopaenstowee yncno 6a3 (bonee 80%) HaxoasaTca B TPYAHOOOCTYNHbIX MecTax: rnyboko non Boaown, B
6onoTax, BbICOKO B ropax, B CUIIbHENLLMX aHOMasIbHbIX 30HaX.

MHorne 6a3bl OTMeYeHbl TOHHENSAMU, YacTb U3 KOTOPbIX yXOoOUT nopg NoXe OKeaHOB, YTO yKa3blBaeT Ha
BO3MOXHble Noa3eMHble KOMMYHUKaUUnN Mexay 0asamu npuwienbues.

rlO,D,BOp,Fl NPOMeEXYTO4YHble UTOIMM MO pasgeny 633I/IpOBaHI/IF| npuwlienbueB Ha 3emMne MOXHO OTMEeTUTb
cneaywolilee.

1. Tema "O BO3MOXHOM Oa3npoBaHMM NpuLLenbLEB Ha 3eMre” - HoBasi B 0OTeHeCTBEHHOW ydonorun. B
ee pamkax no nHnumnatuse KAA PO BnepBblie B ydponorun paspaboTaHbl MNpuaHaky BO3MOXHOIO
BasnpoBaHusa npuwensues 1 Kputepumn Hanmuns nx 6a3 Ha 3emne n Ha MHOrOYMCINEHHbIX MpUMepax
rnokasaHa ux NpMMEHNMOCTb.



2. MpaBoMepHOCTb 0bpaLLeHUst K TeMe 00 bACHAETCA:

- OFPOMHbBIM (00 4ECATKOB MUMMUMOHOB B roa) uncriom HabnwoaeHmin HI1O 1 KOHTaKToB ¢ npuwensLamu,
otTMeyaembim B CMU 1 comkecmpyeMbiM pasnmyHbIMU rOCY4apCTBEHHBIMU CTPYKTYPaMm N Hay4Ho-
0o0LLEeCTBEHHBIMN OpraHM3aunsaMu;

- pa3HOO6pa3HOM 1 MOBbLILLEHHO-AKTUBHOWN OEATENBHOCTbLIO MPULLENbLEB B ONpeAenieHHbIX paroHax
3emnu;

- HaNM4YMeM Ha BCEX KOHTMHEHTAaX M NOYTU BO BCEX CTpaHax 60MbLIOro Ymcna aHoMarsbHbIX 30H C
BbIpa)X€HHbIMWN NPU3HaKaMun NPUCYTCTBUSA U AesATernbHOCTN B HUX HI10.

3. lD,OCTOBepHOCTI: Hanuynsi 6as npuwienbueB B OTAEJIbHbIX MeCTaxX Ha 3emne noaoTrBepXnaeTca:

- JOBEpUTENBHON NHOPMAaLMen KOMNETEHTHBIX NUL, 3asBNEHUSMU OTAENbHbIX FOCYAAaPCTBEHHbIX
aeaTenen, psaoM paccekpeyeHHbIX JOKYMEHTOB, NOCceLleHeM 6a3 npuLlenbLeB BOEHHBIMU, XXUTENSMU
N HEKOTOPBLIMU OPULIMaNBHLIMU NULLAMU;

- pe3Ko NOBbILLEHHOW NIOTHOCTLIO pacnpeeneHus HabnoaeHuii HITO 1 KoHTaKkToB ¢ NpullensLamMm B
parioHax ux npearonaraemoro 6a3vpoBaHus;

- paccneaoBaHMsIMU Ha MecTax, a TakkKe aHanM3oM HECKOMbKMX COTEH NEPBOUCTOMHUKOB MO AaHHOW
Teme.

4. bonee rny60|<l/|e ncenegoBaHnda no TemMe No3BoJIAT:

- NONyYnTb NOME3HY NHPOPMALMIO O A4eATENBHOCTM NpULLEnbLEB Ha 3emre;

- ybeguTbca (ewe pas) B pazHoobpasy UMBUNM3aLUN, UCNONb3YOLWMX 3eMM0 B CBOUX LENsX, B TOM
yucrne, BO3MOXHO, 1 B MHTEpecax YeroBevecTBa;

- NPOABUHYTbLCS B OnpeaenieHnn HOpM B3aMMOOTHOLLIEHMI NTOSINIbHBIX, HEMTParnbHbIX U arpecCUBHbIX
LuMBMNN3aLMin Mexay cobom 1 ¢ YenoBe4YeCcTBOM;

- 06BbSACHUTL OrPOMHOE Konu4yecTBo HabntogeHun HI1O B TeyeHne roga unm Bo BpeMsi "BOSH" MX
HaLLeCTBUSI, a TaKkKe NPENMYLLECTBEHHYIO HanpaBfIEHHOCTb Tpacc MOMeToB.

5B NPaKkTU4eCKOM MnJiaHe JaHHaA TeMa MOXET ABJIIATbCA I'IpGD,I'IOCbIJ'IKOVI ana:

- bonee yrny6neHHoro n3yvyeHna cenaeTernibCTB CyLeCcTBOBaHNA NCKYCCTBEHHbIX TOHHENen u
BO3MOXHOCTU X UCNOJ1b30BaHNA A4 Nog3eMHbIX KOMMyHVIKaLI,I/IVI;

- YTOYHEHNA paVIOHOB Hanuuns 6a3 npuwienbLueB permoHarnbHbIMM CUJ1TaMW Ha MeCTax B Xo4e
MHOrONETHUX 3KCNeanLnn n opraHunsaunm MOHUTOPUHTIA;

- BbISICHEHUSA Lenen I'Ipe6bIBaHI/IFI npuwienbLueB Ha 3emne, 1 NoMNbITOK YCTaHOBJIEHUA KOHTAKTOB A4
B3aMMOBbITOQHOIo coTpyaHn4ecTBa.

Heobxoouma opraHusauuns AnuTenbHbIX, LieneHanpaBneHHbIX HabnioaeHnid cunamm noaroToBneHHbIX Mo
TexHuKke 6es3onacHOCTM M MeTodam MomneBbiX PaboT CcTankepoB W pasnuUyHbIX CrneuuanucToB C
HeobxoauMMbIM Ons 3Toro oGopyaoBaHuem. Mpu TakoM noaxode uMdpa AOCTOBEPHOCTU Hanuuuns 6as
npuenbUeB A0SKHA 3HAYUTENbHO YBENMYMTLCS.

Mpn 3TOM HEOBXOAMMO Yy4MTbIBATb, YTO OHA LIMBUNN3ALNA MOXET UMETb HA 3eMIle HECKOMbKO MYHKTOB
paccpenoTodYeHHOro 6asmMpoBaHusi, B TOM YnCIie BpEMEHHBIX, "No obcTosTenbcTBaM", Kak, Hanpumep, Ha
tore BbeTHama.

Pa3paboTka gaHHOM TeMbl MO3BONAET OOBSCHUTE OrPOMHOE KONMYecTBO HabntogeHun HI1O 1 KoHTakToB
C HUMK. Bo3bMeM cpefHioto, peanbHyto undpy Hanmums 6a3 npuwensueB Ha 3emne - 50. YMHOXMM ee
Ha 10 - cpegHee npepgnonaraemMoe YUCNo (OYHKUMOHANbHBIX MOZYNEW, MMEILWNXCA Ha Kaxgon Gase.
3aTteM B KayecTBe COMHOXUTENS BO3bMeM LMpPy 3 - YMCMO BbINETOB MoAynen Ha 3adaHusi B CYTKWU,
panee 10 - cpegHee 4nCno UccneayeMbix MeCT 3a oauH BbiNeT, HakoHel, 300 - yncno ux pabounx gHen
B rogy. B pesynbTate nony4mm He meHee 4,5 MiH. ydhocobbiTuii. C y4eTOM BO3MOXHbIX 623 nNpuLlenbLEB
Ha bnmxanwmnx nnaHetax ComnHeYHoW cucTeMbl (OTAeNbHasi TeMa uccnegoBaHui) ata uudpa BospacrteT
00 HECKONbKUX OECSATKOB MITH. B rod. Takue undpbl He AOMKHbI HUKOrO obeckypaxnBaTb. Hao6opoT, oHn
OOIDKHBI  MOOUIIM30BLIBATL YEITOBEYECTBO HA U3ydeHMe Mpobnembl COCYLLECTBOBAHMUS C  WHOW
LMBUIIN3ALMOHHON CUCTEMOWN.



W, HakoHeu, nocnegHee. VHble uuBunu3aumm, npebobiBawowme Ha 3emne - MHorouucrieHHbl. OHu Mo
pasHoOMYy BbIrmAgaT (MOryT 6biTb U HEBUAMMBIMW), Y HUX pa3nuyHas MoAenb NOBeAEeHUs, OHW MO pa3HOMY
OTHOCSATCS K MIOAAM, Y KaXOoW M3 HUX cBOoM Lenu. Ho mx obbeavHsAeT OoOHO: XXenaHwe OencTBOBaTb
CKpbITHO (HegapoM 80% 6a3 pacnonoxeHbl B TPYOHOOOCTYMHbLIX MecTax), yMeno ucrnonb3ys rnobansHoe
cokpbiTne "®eHomeHa HJIO" Bnactamm Bedywmx CTpaH Mupa, CrnocobCTBYS Mpu STOM opraHu3auuven
cobcTBeHHOro "Teatpa abcypga" Anst HEMnoCBSILLEHHbIX M He BMNagewlyx B [AOCTAaTOYHOW Mepe
npeameTom ydornorum ydeHblx 1 uccrnegosartenen.

CBoucTtBa nyyen HINO

Jlyun, wucnonb3dyemble npuwensuamm u Bbixogdawme w3 HIJIO, npeactaBnsioT ocobbii  Hay4HO-
TEXHUYECKUA U BOEHHO-NMpuknagHon wuHTepec. [MMunotel HJIO npumeHslOT ux He CTonbko Ans
0003HaveHusi cBoero npucytcTBus ("cBeToBble (heHOMEHbI" B BOAE), a CKopee Kak "MHCTPYMEHT" Ansi
n3yyeHuss nogen (nydm Gernoro uBeTa), UMM Kak CpeacTBO 3alUMTbl, MHOTA4A B LIENSX NPEBEHTMBHOIO
BO30ENCTBMS Ha BOEHHbIX (LBETHbIE Ny4n). M B aTUX CyyYasx BaXKHO 3HATb crieqytoLlee:

- nyyn HITO moryT GbITb NOMALIMK, HO MO NEPUMETPY UMEIOT YNIOTHEHHYO CTPYKTYPY ("nyyn TBEpPOOro
cBeTa" - 3TOT TEPMMH NMPOU3OLLEN OT NIETYMKOB, MO3HaBLUMX "TBEpAble" CBOMNCTBA NOJOOHbLIX Ny4en);

- M0 NOfbIM IydaMm, Kak no BoNIHOBOAAM, MpULLENbLbl NepeaaroT pasnuyHble 3NeKTpoOMarHuTHble
U3nyyeHns, onpeaensolime pasnuyHbIi LBeT fnyyein. YCTaHOBMNEHO, YTo 6enble Nyyn NCnosb3yTcs Kak
uccnegosaTenbckue, B HUX No6biBanm MHorne niogu. O4eBnaubl pacckasbiBatoT, UTO KOHUrypaums
nyyen No nepmmMmeTpy MOXeT ObITb pa3Hor hopMbl (OBarn, TPeyronbHWK, KBagpart u T.n.). Jlyun moryT 6bITb
KOrepeHTHbIMU, Kak 6bl BbICOKO HE HAXOAMMCS UCTOYHWUK U3NYYEHWUS, HO MOTYT PacCLUMPHATLCH UK
hOKyCMpOBaTLCS Ha onpedeneHHOM pacCTosHUM. Jlyun He AaloT TeHK, Tak Kak Npo3payHbl, 1 He
OCBELLalOT BOKPYr, HO BHYTPM MNOMbIX fyden CBeTno "kak gHem";

- niobon UBETHOM NyY HeceT B cebe NOTeHUManbHyo yrpoasy;

- B rony0bix fiydax npuvLenbLbl NOXMLLAIOT XMBOTHbIX, Noaew, niobble npeameThbl;

- PO30BO-OpaHXeBbIMY Sly4aMun NMPOM3BOAAT OTOOPbI KPOBW, OCTaBNAS ABa-TPW Npokona Ans
noadepXxaHvus OaBneHns U BbITATMBAHUA XUAOKOCTU, a TakkKe NponsBoasaT BUBUCEKLIMIO )KUBOTHBIX
(BbIpE3aHME BMONOrMYecKM akTVBHBIX OPraHOB Ha XXWBOM Tene - Takue onepauuv B bpasunum
NPON3BOAUNNCE W Ha MOANAX);

- 3erieHble Ny4Yy oKasbiBaloT paanaunoHHoe BO3AEeNCTBUE CO BCEMU CUMMTOMaMM U MOCHeACTBUAMM
ny4yeson 6onesHu;

- KpacHble Iyyn BbI3bIBAKOT OXOMM, a MHOTAa 1 NPUBOASAT K "camMoBO3ropaHuio” nogen NsHytTpu
(MWKPOBONHOBOE U3ryyYeHune);

- camoe "HeBeposTHOE" CBOMNCTBO fyyYen, HeOObACHMMOE NoKa y4eHbIMU U HEBOCNPOU3BOAMMOE
BOEHHbIMM, 3TO MX CMOCOBHOCTb MPOHUKaTb Yepes TOMLY CTPOUTENbHbIX KOHCTPYKUMIA (Byab TO KpbiLua,
CTeHa, OKHO UNnu Kopryca TPaHCMNOPTHbIX CPeACTB) U3 pa3nunyHbiX Matepuanos (MeTann, 6eToH, Aepeso,
CTEKMNo 1 T.4.), UHTEPECHO, YTO OT 3epKaria OHU He OTpaXaloTcs, a Takke NPoxXoasT Yepes Hero. Kpome
TOro, NpuLLEenbLbl He pa3 AEMOHCTPUPOBAM BO3MOXHOCTb KOHLEHTPUPOBATL B fydax SHEPruio
KoroccarnbHOW MOLLHOCTU, NMPUBOASALLYIO 38 CHATAHHbIE CEKYHAbI UMW MUHYTLI K ANCTaHLUOHHOMY
noapblBy 60oesanaca, k pacnnaBneHuo NyCKOBON 3€HNTHON YCTAHOBKM, K CPE3aHMI0 CTanbHbIX aHTEHH
PJIC, k obpasoBaHuio MpobouH B kopnycax kopabnen ¢ 3armbomM meTarnna BOBHYTPb MO Xo4y
BO3[EeNCTBMA Nny4va 1 onnasrneHnem Kpaes OTBEPCTUN.

Jlyun, ucnyckaemblie HINO, aBnstoTca Hambonee MHTPUTYIOLLUM SIBNEHNEM. YacTo MX MPUHMMALOT 3a Ny4yu
npoxektopa vnu nasepa. OgHako HU TO, HX Opyroe He No3BonseT OObACHUTb CTPAHHYI BO3MOXHOCTb
3TUX Ny4yen narnbaTbcst B NPOCTPaHCTBE, MeAIeHHOEe BbIABWXKEHME N BTAMMBaHKeE Mx B kopnyc. B psge
HabnogeHun 6biNo OTMEYEHO, 4YTO B OONMbLUMHCTBE CIlydYaeB CKOPOCTb pPacnpOCTpaHeHMs Jy4ya
npnbnuantenesHo paBHa 5-20 m/c. B nocnegHue rogbl AOMUHUPYKOLWMM OOBSCHEHMEM 3TOrO CBETOBOIO
deHOMeHa sBNnseTCH rmnoTesa, No KOTOPOW CBETOBOWM Jyd ob6pas3oBaH ynpaBrisieMbiM MOTOKOM 4acTuLy
BbICOKOW 3HEPrun unm 3rnekTpoOMarHUTHbIM BbICOKOYACTOTHbIM Monem. Buanmoe cBeyeHue - pesynbTar
MOHU3aLMn BO3AyXa Ha NyTK NOTOKa SHEpPruu.

OpgHako coBpeMeHHasi u3nka Mnoka He OObBbSCHAET NpPUHUMMbI MPOCTPAHCTBEHHOrO YyrpaBleHust
3HepreTu4eckMMn nydyamu. ATo ycyrybnseTtca Tem, 4To B psge crydaeB nyun HJ1IO nposiBnstoT cunosoe
BO3JENCTBME Ha pn3nYecKne 00beKTHI.

OymaeTtcs, 4To TonbKko ogHu nydn HITO, ucnonb3dyemble npuwensuamu, noka He pasragaHa ux npupoga
W He NpeacTaBnsieTcsd BO3MOXHbIM WX BOCMPOU3BECTW, MOryT ObiTb MpegMeToM U MNoBOAOM AnS
odmumansHOro cokpbitusa goeHomena HINO B uenom.



M3oTon MarHusA - KOHCTPYKUMOHHbIN MaTepuan HNO

M3 MHOrokpaTtHO NOATBEPXKAEHHbIX NapaMeTpuyecknx xapakrepmnctuk HIMO nseecTHo, 4To 06BHEKT B BUAe
ancka gmameTpom 12 meTpoB u mMaccor okorno 30 ToHH crnocobeH pasBMBaTb B aTMocdepe CKOpPOCTb
6onee 18 000 kM/4 unn N3MeHATb HanpasreHue noneta ¢ yckopeHnem paBHbiM 100 g. CoBpemeHHoe
aBMaLMOHHOE MaTepuanoBedeHMe He 3HaeT MeTanna, CrnocoOHOro BblAepXMBaTb TEMNioBoe U
MexaHM4Yeckoe BO3AeNCTBME NpuW noneTax B artmMocdepe Ha Takmx ckopocTax. MccneposaHus
dpparmeHToB HJIO, noTtepneBwero katactpody B bpasunun, nossonunu He TOMbKO YCTaHOBUTb
MaTepuan KOHCTPyKUMM OObekTa, HO M MOMy4MTb MOATBEPXOEHME OCHOBOMOMarawLwero npuHumna
Teopwuu anekTporpasuTaumm npuMmeHutTensHo k HJTO.

B nongeHb, 14 ceHTabpsa 1957 roga BbicOKO Hag nnsbkeM Yb6atyba, Bpasunus, nossunca oobekT B Buae
cepedpuncToro Amcka, KOTOpbI Ha rnasax MHOTMOYUCIEHHBIX CBUAETENEN CTPeMUTENbHO MUKMPOBan B
okeaH. Korga oo Bogbl octaBanock 50-80 metpos, HI1O noa ocTpbimM yrriom 6e3 BUAMMOrO TOPMOXEHUS
B3MbIf1 B HE60. Yepes Heckonbko cekyHn nocrne atoro maHeBpa HJ1O B3opBancsa. 31o Gbino noxoxe Ha
OTPOMHbIN PENEPBEPK M3 ThbICAY OCMENUTENBHO SIPKO ropsilUMX dparMeHTOoB, NajalwLlmx B OKeaH U Ha
necok nnsika. Kakoe-to Bpemsi ynaBswime pparMeHTbl npogorkanu ropetb gaxe B Boge. Mx Obino
cobpaHo Gonbwoe konuyectso. OHM npeacTaBnsann cobon cepebpucTbii MeTann 3Ha4YUTENbHO nervye
anioMuHns. HekoTopble NNOCKOCTU pparmMeHToB Obinn NONMPOBAHHBLIMM.

CnekTpanbHbli  aHanM3 nokasan, 4To o6pasubl sBnawTca  100-MPOUEHTHO  YUCTBIM  MarHUEM.
JdononHuTtenbHble wuccrnegoBaHus, npoBedeHHble poktopom OnasBo ®oHTec B [MpombiwneHHON
nabopartopun MyUHepanoruu, BbiBUNMW, YTO B obpasuax HeT Aaxe cnefoB Kaknx-nnbo npumecen, 4To
HeOOCTYMHO He TOMbKO M3BECTHLIM TEXHOMOMMAM COBPEMEHHOW MEeTanyprum, HO U NepeaoBbIM METOAAM
nabopaTtopHoro nony4yeHns ocobo 4ncTbix metanno. Obpasubl MarHUa okasanucb Ha 6,7% nnotHee
0ObIYHOro 4MCTOro MarHus. ocne MHOrOYUCHEHHbIX MPOBEPOK M MOBTOPHbLIX UCCNeAoBaHUn 6bino
yCTaHOBIEHO, 4YTo parmeHTbl HI1O gBnswTca uncTbiMm mM3oTonoMm Mg26. PesynbtaTthl MccregoBaHui
Obinn onybrnukoBaHbl B 6GtonneTteHe [lpombiwneHHon nabopatopum MuHepanorum N15.001 ot 24
ceHTa6psa 1957 roga. OHamn nodxe raszeta Puo-ge-XKanenpo "O Mo6o" onybnukosana nogpobHocTm
kaTtacTtpodbl HITO 1 HeobbIYHbIE pe3ynbTaTbl UCCIeA0BaHUN.

[Moka Hayka He 3HaeT MeTodoB MomnyyvyeHus usotona Mg26, He roBops yXe O ero MpPOMbILLIIEHHOM
npounasoactee. OObIYHbBIN Xe MarHuin He ABMSETCS KOHCTPYKUMOHHBIM MaTepuarom, OH MUCMNosb3yeTcs B
KauecTBe npumecK, BXOASLLEN B COCTaB pasfnuMyHbIX CMnaBoB. [MNOTeTUYECKM neTaTenbHbIA annapar,
W3roTOBMEHHBIN U3 MarHus, Npu ckopocTu BIIN3KOM K 3BYKOBOW cropen Obl B TEYEHME HECKONBKUX CEKYHA.
AHanua JoCTkeHW B u3uke nnasmbl M ocobeHHocTen noneta HJIO, nossonun nokasatb, YTO
MaTepuan koprnyca obObeKkTa MOXeT ObiTb NerkuMm u He obnagatb CyWeCTBEHHbIMW MPOYHOCTHLIMM
XapakTepucTrkamu, Tak kak gencTsytowlasn B nonete cunosas ycraHoska HINO dopmupyeT BOKpYr Hero
MOLLIHOE 3MEKTPOMarHuTHoe none. VIoHM3MpoBaHHbIE 3TUM MOSiEM MOMEKYfbl aTMOCKEPHbIX ra3os,
HaxoA4siCb Ha HEKOTOPOM PacCTOSIHUM OT NOBEPXHOCTU OB6beKTa He NO3BONSAT BO34YLUHOMY MOTOKY Mpu
noBbIX CKOPOCTHAX noneta comnpukacatbCd C KOpPNycoM M Tem camblM HarpeBatb ero. HJIIO netut B
cBoeobpa3HOM "aneKkTpoAMHaMMyYeckoM" BakyyMe He corpukacasCb C OKpyxatowen cpegon. Ecnm no
KaKMM-TO MPUYUHAM MPOMCXOOUT HapylleHue B CUCTEME MOAAEPXKaHMS MOLLHOCTU MK KOHdurypaumm
anekTpomMarHuTHoro nons Bokpyr HJ1O, 3awmta ucuyesaeT M HacTynaeT Tak HasblBaeMbli TEnnoBOW
B3pbIB. B npegenax Heckonbknx cekyHn HJ1O npeBpalyaetcsa B deriepBepk NogoGHbIA TOMY, KOTOPbIN
Habnogancs B bpasnnuu.

OHepreTuka HIO

Kak Bcerga, TarHa cTana npuoTKpbIBaTbCS HEOXWOAHHO: no3gHen oceHHel Houbto 1980 roga oawvH
aBcTpanunckuin gpepmep 6bin pasdykeH peBoM CBOEro ckota. Bbeiiasi, oH yBugen ob6bekT, MeaneHHo
netawun Hag nyrom. lMogneteB k depme, 0OBLEKT 3aBMC Hag BoOAoHanopHbiM Gakom. LUunauwie-
CBUCTSALLUIA Tyn 3arnoSfHUIT OKPECTHOCTM Ha HECKOSbKO MUHYT. MoTOM 06BbEKT npudemnuncsa nobnmsoctu
OT xo3auHa. OrnywmnTenbHO CBUCTHYB, OH MEeANEHHO NOAHANCS BBEPX M yganuncs. [NpnbbiBline Bpayw,
NnonuumMs 1 aKCnepTbl 0OHAPYXUM X03sMHa B COCTOsIHUIA, 6Grm3koM Kk kome. Bbigensincst crneg ot HJ10 B
Buae Oybnvka Ha TpaBe AvameTpoM okoro 9 meTpoB. BogoHanopHbI 6ak, B KOTOPbIA pavynmTenbHbIN
depmep He Tak AaBHO 3akayan HeCKOMNbKO OEeCATKOB TOHH BOAbl, OKa3arncs COBEpLUEHHO MyCT. JKCnepThl,
obcnepoBaB 06pasLbl NOYBbl, TpaBbl, BO3Ayxa, OOHAPYXMNM HefaBHEEe KPaTKOBPEMEHHOE MOBbILLEHWE
cofepXaHusa Kucnopoaa B okpyxatollern cpege. lNonyyaetcs Tak: ecnu 66l 06bEKT NPOCTO BbINUIT BOAY,
TO OH MpeBpaTuncsa Obl B NeTatoLLyto LMCTEPHY C Bodon. Ha camom e gene, kak 6bino onpegeneHo,
npM3eMnNuBLUMCL Ha 6Gak, OH B CYWTaAHHbIE MWHYTblI MOrMOTUI BOAY, Pas3fOXWi €ee Ha KACNopog W
BOAOPOA, KMCopon, ocTaBu, a Bogopo yBe3. CTaHOBUTCA NMOHATHBIM, novyeMy Takne HJ1O HabntogatoTt



TaMm, rae ectb 6onbLlUMEe Macchbl YACTOM NPecHon Boabl. He nckntoveHne n Hawe o3epo barikan, rge Yacto
MECTHbIE XWUTenu HabntogalT 3TO fABneHue. MccnegoBaHue MOTEpPneBLUMX KaTacTpodpy Taperiok, Kak
paspyLUEHHbIX, TaK U yuenesBLlnX, NO3BONWMAO cAenaTb BbiBOA: BOAOPOA MCMOMb3yeTcs Kak TOMMvMBO B
0ocoboM Tune TepMOSIAEPHOro peakTopa, YCTPOMCTBO KOTOPOro HalMM y4eHbIM Heu3BeCTHO. [Mpu aTom
NPOVCXOAMT NPUMEPHO CreaytoLLee: BeECb BOAOPOA, coaepxalumicsa B 32 TOHHaxX BoApbl (Kak B yKa3aHHOM
cny4dae ¢ oepmepom), cknmaeTcs B cepy AMaMeTpoM BCEro OKOMO 3 caHTMMETPOoB. ATOMbI BOAOPOAa
yNaKkoBbIBAOTCA [0 MMraHTCKOW NNOTHOCTU, OCTUraloLLen COTEH ThiCAY TOHH Ha KybomeTp. IMeHHo aToT
LWapuK BHYTPU Tapenku u ecTb cepaue TepMOsSAepHOro peaktopa W WUCTOYHUK SHEprun u
HEeOObLIKHOBEHHOW CUIbl TSArWM, pa3BMBaeMON TakMM annapatoM. YanHas noxka BeLlecTBa Takoro wapuka
BECUT TMOYTM MONTOHHbLI. XapakTep npoTeKkawwen B ISTOM LUapuke TEepMOSIAEPHOW peakumm Wu
OCOBEHHOCTU ee TeyeHus - Ans Hac 3aragka. AGCTpakTHO-MPUBNMKEHHbIE NPeaCcTaBfeHUs He B CYET.
JleTaTenbHblt annapat agnameTpoM 18 meTpoB 1 Becom 49,5 TOHHbI pa3BMBaeT TAry A0 ABYX TbICAY TOHH.
MpenctaBbTe cebe: Tapenky 3anpsarnn 1 nogBecunu K Hel Lenodky n3 30 BaroHoB € rpy3oM. M oHa aTy
LenoYky NogHUMET U NoNneTuT ¢ Hel. Ha BogopogHoOM Tonnmvee.

YamBuTtensHO u TO, 4TO, 0OCnedys noTeprneBLUME aBapuio, HO YueneBlUMe Taperku, JKCnepTbl He
Haxo4aT BHYTPW HUYEro NOXoXero Ha asuratens. [ocTynHas obcrnefoBaHWo HauuMHKa npeacTaBnsieT
CODON BHYTPEHHWE MOMELLEHMS TuNa KOMHAaT, KOPUAOPOB, KabWH C HEMOHATHbIMM npubopamu u
naHensMmn ynpaereHusi, YCESHHbIMU KHOMKaMM U KNaBuULIAMM CO 3HaKaMW HEMOHATHOIO HasHa4eHwusl.
OcTanbHoe cnpATaHo U ynakoBaHO B Tene Tapesnku (B TOM YMCre U TEpMOSIAEPHbIV PeakTop), pas3pyLunTb
KOTOPOE M3BECTHbIMW cnocobamy NpakTUYeckn HEBO3MOXHO. o paspyLUeHHbIM e doparMeHTam MoHATb
YCTPOWUCTBO KpanHe TPYAHO.

CnenytoLuii BONPOC: Kak Takol annapaT ABuxkeTca?

Mopaensiowee 6GOMbLWIMHCTBO O4YEBMALEB OMUCLIBAOT 3TOT MNpoUEecC Tak: annapat MeAreHHO
NoAHMMAaeTCs HaZ 3eMHON NOBEPXHOCThLIO (CO 3BYKOBbLIM CONPOBOXAEHVEM 1 6e33By4HO), 3aTem nmbo
HayMHaeT CBETUTBCA BCe sp4ve, JMOO OKyTbIBAeTCsl CBETSALWENCS [ObIMKOW C  MOCNedyoLwmm
NCYE3HOBEHNEM, COMPOBOXAAMLMMCA BCMbILWKOW. [BUXEHUE CBeTsLerocad obbekTa 3akaH4MBaeTcs
WHOrga npeBpalleHnem B nogobue 3Be3abl Ha HebocknoHe. 3To, Tak ckas3aTtb, yobiTue. lMpubbiTue xe
4YacTo onucbiBalT B 0OpaTHOM MOpsifke - MosiBNeHve 3Be3fdbl B HebGe unu CUsiHUS € AarnbHENLUM
AIBMEHMEM caMoro annapata. AHanu3 npouecca npubbITUe-yobITMe, 3ahMKCUPOBAHHOIO Ha
BMaeokamepax, KMHokamepax u potoannapatax CBUOAETENAMU SIBMIEHUHA, NMO3BOMWMA MOHATb B 0OLMX
yepTax CTPYKTYpy OKpyxawuwen Hac BceneHHoM un xapakTep W3MEHEHUS ee MPOCTPaHCTBEHHO-
BpeMeHHbIX NapameTpoB.

Ha yHukanbHbIX Kagpax, CHATbIX Buaeokamepon B Maiamu ygadunuebiM uccregosatenem P. BuHtepom B
1996 rogy, 3anevaTneH MMEHHO MnocnegoBaTenbHbIN Mpouecc yobITMa unu ucdesHosenus HITO. Mo
N3NYYEHNIO U CMEKTparnbHbIM XapaKTepucTMKaM CBEYEeHMs1 dKCnepTam yaanocb OTBETUTb Ha BOMPOC,
noyeMy OOBEKT HauMHaeT CBETUTbCA B MPOLECCE WCYE3HOBEHUHA, U [axe OnpedennTb HeKoTopble
napameTpbl TOr0 MNPOCTPAHCTBA W BPEMEHW, Kyda OTnpaBnseTcsa annapat npullenbLeB.
3acbmkcmpoBaHHoe cobbiTve B Mariamy no3Bonmio TOYHO onpeaenntb, YTo kopabnb ncdes Tam, rae Bce
YCIOBUSI CYLLLECTBOBAHMSA OnpeaensieT Te4eHne BpeMeHW, 3amenieHHoe POBHO B 8 pa3 NMo CpaBHEHWUIO C
Te4YeHNeM 0ObIMHOrO BpeMEHU. A CKOPOCTb CBETa, KOTOPYI MOYEMY-TO CHATAKOT KOHCTAHTON, MMEET Tam
COBCeEM [pyroe 3HayeHue. Bpemsi ecTb Mepa, nokasbiBalollash WUCKPMBIIEHME MNPOCTPaHCTBA, - 3Ty
a30y4HY0 UCTUHY MOHSANN He Tak AaBHO. YNpaBnsis TeYEHNEM BPEMEHU, MOXHO NMOKOPSTb MPOCTPAHCTBO.
B TOom npocTpaHcTBe, rae Bpems TeveT B 8 pa3 MeArieHHee B CUIy B3aMMOLENCTBUSA OBWXKYLLErocsa C
OFPOMHOWN CKOPOCTbI0O OOBbEKTa, MPOCTPAHCTBA W BPEMEHU, MOXHO Mepeceydb Hally ranakTuky 3a
HUYTOXHO Marioe BpeMs, a nyTelwecTBmMe 40 Grnvkaniwmnx 3Be3q BoobLLle 3aHMMAaET Kakme-TO HECKOSbKO
MMWHYT 3€MHOI0 BPEMEHM.

To MpoCTpaHCTBO OTAENEHO OT Hallero 3HepreTMyecknm Oapbepom, U HeT elle noka Ha 3emne
YCTPOWCTB Ansi ero npeogoneHus. Ytobbl nonacte Tyga, HeobxoouMmo npeoponetb 3TOT OGapbep,
nepecTponB CTPYKTYpPY BeLLECTBa, ero atombl. M ecniv Bbl He XXenaeTe pacnaja Ballero BeLlecTBa 1 Kak
Obl €ro YHWYTOXEHMS,, TO W3BONbTE AN COXPaHEHUSI CBOEW CTPYKTYpbl OTAATb SHEPruw, YTobbI
©0e300ne3HeHHO BOWTM B APYro KOHTMHYYM. BOT Tapenka v otgoaeTt STOT U3NULLEK B BUAE U3NYYEHUsI
(BCMbIWKK) NpW nNepexone B Apyrne npoCTPaHCTBEHHO-BPEMEHHbIE KoopAuHaTbl. HamBHble ouyeBuaubl
3TOro SABMeHNst U daxe ydororn HasbiBaloT 3TOT NMpouecc AemaTtepuanunsaumnen, HO 310 3abnyxaeHue.
MobyxgaeT Tapenky K 3TOMy mMepexogy YygOBMLUHOE MO MOLLHOCTW 3feKTpoOMarHMTHOe none,
XapaKTEPUCTUKN M NapamMeTpbl KOTOPOro Takke OO0 KOHUA He M3BECTHbl yyeHbiM. B 3aBucumoctn ot
YPOBHS MOLLHOCTU TEPMOSIOEPHOIO peakTopa OOBLEKT MOXEeT MepexoanTb B MNPOCTPAHCTBO C
3amMeaneHVeM BpeMeHU, KpaTHbIM 3eMHoMYy oT 3 ao 125 pas! 3T1o HacToswasa mawunHa BpemeHu. He



MeHee yaaunuebin potorpad Kapnoc [nac B Tom ke 1996 rogy cymen-takm CHATb HOYbO YHUKaNbHbIN
Kagp B MOMEHT nepexoda Tapernku B OpYrod KOHTMHYyM. KpacuMBo nepenvBasicb JIMMOHHO-XENTbIM
LIBETOM, OHa McYesrna 4Yyepes3 HeCKObKO MIHOBEHWI MOCHe TOro, Kak ee ycrnenu 3anevatnieTb Ha MileHke.
OkcnepTbl B 3TOM Criydae CMOMM Onpefenutb, YTO annapaT ywen B KOHTUHYYM C 3amenfieHueMm
BPEMEHN B TpY pa3a OTHOCUTENIBHO 3EMHOTO.

WNTak, aTa MalimHa BpeMeHu MyTellecTByeT MO BOJSIE CBOEro 3dKunaxka B eQMHOM MpPOCTPaHCTBEHHO-
BPEMEHHOM KOHTUHYYMe, KOTOpbI NofenieH aHepretTudeckummn Gapbepamu. M Bce aTo Gnaropapst
HanmuyMio YHUKarNbHOTO TEPMOSIAEPHOro peakTopa Ha GopTy Kaxdoin neTawowen Tapenku. Ero
YCTPOMCTBO, NO-BUMAMMOMY, OAVHAKOBO Ha BCEX TWMaxX feTaloLlyx Taperiok U He 3aBMCUT OT TOro, Kak
0ohopMIIEH HAPYXKHbI aHTypax NMtoboro Takoro kopabns.

rlpl/IBep)KGHHOCTb K MOCTPOEHU0 a6CTpaKTHbIX moaenen TepMoAOepHOro npouecca be3 y4qyeTa BInALWnx
Ha 3TOT npouecc CbaKTOPOB NpoCTpaHCTBa N BpeEMEHU, 3aBeria B HacTosALWMN TYNUK YYEHbIX-A0epLUNKOB
Ha nnaHete 3emns, KOTOpbl€ MNbITAlOTCA CO34aTb HEKne rpomMo3akne yCTpOVICTBa ynpasligemMmoro
TEPMOALEPHOIO npouecce Ha ownbovyHoM npuHUune.

Ba3bl HNNO nog Hamu

"Yul" Ne12 3a 1999 r. coobwaet, 4to Ha 7-M MexayHapoaHOM ydOMnorM4eckom KOHrpecce ObiBLUMIA
odmLep CBEPXCEKPETHOrO pasBefblBaTENbHONO MOAPA3AENeHNss aMepUKaHCKONW apMuu  MNpU3Harscs:
NOAYMHEHHBIE €My SCHOBMASLWME OOHapyXwnu 4eTbipe noasemHble 6asbl npuwensueB. Ero vmsa
Ppepnepuk ATyoTep, oH gecatb net (c 1977-ro no 1987 ron) yyacteoBan B npoekte "MNnams rpuns”.

3710 npoekt PasBeabiBaTenbHOro ynpaeneHuss MuHucTepcTBa 06opoHbl CLUA  un  AreHTcTtBa
HaumoHanbHon OGe3onacHocTU. Ero uenb: ucnonb3oBaTb CMNOCOOHOCTU SACHOBUAALMX "3arnagbiBatb”
CBOMM [OYyXOBHbIM B30pOM B He AOCTYMNHble Ansi obbl4HOM pa3Bedku Mecta. Bce akcTpaceHchl Gbinm
3a4yncrneHbl B LWITAT U cogepXanucb 3a rocyaapcTBeHHbIn cyeT B PopT-Muae, wrat MaspuneHa. Ha
npoekT 6bino 3aTpaveHo okoro 20 MUNNIMOHOB OONMapoB - CyMMa BecbMa CKPOMHasi Afisi rpoMagHom
aMepuKaHCKOM BOEHHOW MallMHbI, HO pekopaHasi Ans naparncuxonormyecknx NCcrneaoBaHni.

BoeHHble akcTpaceHchl "nocelanu” camble cekpeTHble 30HbI CoBeTckoro Coto3a v Apyrux cTpaH, nHorga
C CEHCaUMOHHbIMK pe3yrnbTaTtamu. [0BOPSAT, YTO OHM PaCKPbIN KPYMHbIA COBETCKUIA MOABOAHbIN NPOEKT,
OBHapyXuUnu pacnosioXeHne CeKpeTHbIX y4ebHbIx narepen OpraHusauum ocBoboxaeHus [lanecTuHel,
HaHeCnM Ha KapTy BCE pPYyCCKMe pafapHble YCTAHOBKM M HaLUM MECTOMONIOXKEHME MOXULLEHHOIO B
Utanun amepukaHckoro reHepana [bxenmca [Jocbepa. TonbKO C MOMOLLBIO 3KCTPACEHCOB yaanochb
pasbickaTb pasbuBLuninca B Adpuke Hoenwmi 6ombapamposLumk TY-95, nssectHoin B ctpaHax HATO
nog HassaHuem "B3kdanp" ("Ob6paTtHeii nan"). Bo Bpems BoMHbl B [Nepcnackom 3anuBe OHWM CMOMNM
BbISIBUTb HECKOIbKO CeKpeTHbIX yoexuw, Cagaama XycenHa.

MepBbiM 0 Basdax NpuenbLeB AOMOXMI NoYTK 35 neT TOMy Hasag 3HaMeHUTbIN aKcTpaceHc MaT MNpawc,
ObiBLIMI nonuuenckuia. o cnosam [Npanca, noasemHoe ykpbiTve nog MNupeHeamun camas rnaBHasa 6asa
"cun HJIO". Ona Haxogwutcs nog ropon [Mepaupo. AdpukaHckas Gasa, pacnonoXeHHasi nog ropon
WHbsaHranm B 3umbabee, npegHasHaveHa Ans TEXHUYECKOro obecnyxmnsaHmsa n pemoHTa "tapenok”. basa
nof ropowt Llaran B ABCTpanun criykut nepcoHany nu3 cocefHuX MoA3eMHbIX YKPbITUI, YeTBepTas, nog
ropow Xanc (Ansicka), - LeHTP U3y4eHns norogbl 1 reonorum 3emnu.

Y3HaB 00 aTom, ATyoTep HeoduumanbHO nocnan y4acTHUKOB MpoekTa "cnetatb M MOCMOTPETL", TaK Jin
aT0. Mo ero cnosam, aKCTpaceHCbl MOATBEPAMIIN, YTO Takne 6a3bl AENCTBUTENBHO CyllecTByloT. bonee
TOro, OHM pacckasanu eule 6onblie NogpodHOCTEN NPO YCTPONCTBO NOA3EMHBIX YKPBITUI NPULIENbLEB U
onucanu, 4YTo TaM TBOPUTCS.

Haneko He Bce noBepunu ATyoTepy. BonbWMHCTBO ydONOroB yBepeHbl, YTO MnoA3eMHble ©a3sbl
npuvwensueB cocpegoToveHbl Ha Tepputopun CLUA. OAuH 13 HUX, CKpbIBaKOLWMINCA NO4 NCEBAOHUMOM
"Komangup X", 3asgB8un criegyroiee:

"Takme 6a3sbl CyLLECTBYHOT NPENMYLLECTBEHHO B 30HE, OYepYEeHHON rpaHuyamu wrartos KOTa, Konopago,
Hbto-Mekcuko n ApusoHa, XOTa s onNpedeneHHo 3Hal 0 ropasfo 6onblem konmyectse 6a3 B CeBepHon
Amepuke n B Apyrmx vactax cseta. basbl okono [ynbca B wraTte Hbto-Mekcuko n 6nm3 pym-Jlenk B
HeBage Haubonee wm3BECTHbl, O HUX Yalle BCero roBopsiT. [pomagHble MNOA3EMHbIE COOPYXEHUS
NPOCTMPAKOTCA Ha MWMM U CBA3aHbl MNOA3EMHLIMW  TOHHENAMW, MO KOTOPbIM MepeaBuratrTcs



BbICOKOCKOPOCTHbIE BaroHbl-4enHOoKN. Heckonbko neT Hasag Obina npeanpuHaTa nonbiTka 3axBaTUTb 3TK
0asbl, HO peng okasarncst 6esycnelHbiM. 66 ronybbix 6epetoB GbiMM youTbl Npuwensuamn. Ha 6ase
©nn3 [lynbca ecTb MO MEHbLUEN MepPe CEMb Pa3fMYHbIX YPOBHEN, BKIOYAS LUECTON, U3BECTHLIN Kak "3an
KowmapoB". OTOT ApyC UCMOMb3yeTcsl NpuenbLlamMmu s CBOMX SKCNEPMMEHTOB Hag NogbMu. Apycom
HWXKe pag 3a paaoM nexart Mauv, NMOXWLLEHHble C MoBepxHocTu 3emnun. VX gepaT B COCTOSAHMM
aHabunos3a B XonoaHbIX cknagax”.

MHorne cuuTaloT, YTO pacckas ATyOTepa - JIOBKO I'IOE,6pOLU6HHaFI D,e3VIH¢)OpMaLI,VIF|, yTObObI OTBNEYL
nccrnegosartenen ot aMEPUKaHCKNX 6a3 HJ10. MN3BeCcTHO, 4TO OQHOro 9KCTpaceHCa BbirHann mn3 npoekTa,
Korga OH B OTKPbITYHO 3adaBUIl, YTO nNoa I'lyCTbIHeI7I B wTtate Hbto-Mekcuko obocHoBanach Lenasi KonoHus
npuwenbLeB.

B Amepuke xogaTt cnyxm o6 ewe ogHon 6a3e HI1O, ckpbiTon B Hegpax ocTpoea [yapTo-Puko.

Kapnoc Mepkago pacckasan, uyto B ntoHe 1988 roga oH Haxogunca goma. Bapyr pasgancs xyxokalun
3BYK. CnycTsl HECKOMbKO MWHYT, KTO-TO TpW pasa nocty4an B okHo. OH BCTan U OTKpbIN xano3n. 3a
CTEKINOM CTOSINIM TPOE FymMaHoMaoB HEBbICOKOro pocTta. C MOMOLLLIO TernenaTum ero nonpocunn BelINTu U3
aoma.

[Boe n3 Hux B3anu Mepkago nog pyku n nosenu k HI1O. BHyTpu annapata Haxogunoch eLe HeCKONbKO
YrieHoB 3KkmMnaxa. Bokpyr - MHOro pasHooGpasHon annapaTypbl M MaHernewn ynpasrieHus C ropAwuMu
namnoykamu. Ero npeactasmnu uneHy akunaxa B 6enom xanarte poctom okorno 180 cm. BHelwwHe oH 6bin
MOXOX Ha CBOWMX cOBpaTbeB, HO B TO Xe BpeMsA B HEM Oblfio YTO-TO Yenoseyeckoe. "OTO Hall KanuTaH-
mMeauk", - ckasan oguH u3 rymaHomgoB. KanuTtaH-meauk coobwmn Mepkago, Y4TO eMy Hu4Yero He
YrpoXaeT, 1 YTO OHU XOTAT NokasaTb eMy TO, O YEM OH JOJDKEH pacckasaTb APYrM MogsaM.

KanuTtaH otgan komaHabl cuaswmm 3a naHenamu. Mocnbiwancs 3Byk ybupaembix MeTanm4eckux ornop
1 3akpblBatowerocst noka. Kopabnb Havan gsuratbcs, GbICTpO Habupas cKopocTb. Yepe3 HecKonbKo
MrFHOBEHUI OH C KPEHOM Ha neBbln 6opT Havan cHmxkatbes K xpebty Cbepa Bapmeiis. B HebonbLiown
HM3MHe Mepkago yBuAen BxoA B MOA3EMHOe coopyxeHue, kyaa u Bneten HIO. Yepes Heckonbko
MrHOBEHMWI OHN OCTAHOBUMMCH Ha NnoLlaake B 60NbLIOM AMMHHOM NOMELLEHUN.

BHyTpu ObINIO MHOTO MOCTPOEK, MOXOXUX HA COOPYXEHWUSI BHYTPY LEeXOB O0oMbLUMX 3aBOA0B, Obinn BUAHbI
NPON3BOACTBEHHbBIE NIMHMMW, HA KOTOPbIX BONbLUOE KONMMYECTBO r'yMaHoOUOo0B NPOBOAMIM COOPKY Kakux-To
yCTPOMCTB. Tam xe Haxoaunock Heckonbko HI1O auckoBmuaHOM 1 TpeyronbHon opMbl.

KanuTaH ckasan Mepkago: "9710 6a3a gna obcnyxmnBaHus Hawmx kopabnen. Mbl 30eck yke OaBHO U He
cobupaemcs yxoguTb. Mbl XOTuUM, 4TOObI NMtogn Ha 3emre 3Hanu, YTO Mbl HE NPEACTaBNSAEM Yrpo3bl A
HUX, Mbl HE XOTUM WX NOKOPSATb. Mbl XOTUM YCTaHOBUTbL C BaMM NapTHEPCKME OTHOLLEHUS], BbIrOAHbIE ANA
o0beunx cTopoH".

Mocne KOPOTKOro pasrosopa npuwienblbl JOCTaBUIN MepKap,o OOMOW. rlpOLLI,aFICb, KannTtaH ckasarll, 4To
OHM eLle HaBEeCTAT ero.

Bnpouem, muponiobuBble pa3roBopbl MPULIENbLEB MOryT ObiTb WM Ae3vHdOopMauuen Ans HUYero He
noao3peBatoLLero oYeBnaLa.

Anek Mak-JlennaHn B kHure "3aTepsaHHbIi Mup ArapTu" npeacTtaBuil MHOXECTBO MaTepuarnos,
noaTBEPXKAAKLWMX CYLLECTBOBAHME MO MOBEPXHOCTbIO 3eMnyM  BbICOKOPA3BUTOW  LMBUMN3ALIMMN,
NCnonb3ytoLle CUCTEMY KOMMYHUKALMOHHBLIX TOHHENeW, onodcbiBalowmx Bco nnaHeTy. K npumepy u3
newlepsl B Nonbckon babbewn N'ype ocTekneHHble TOHHENW BEOYT: C NIEBOW CTOPOHbI - B [epMaHuio, 3atem
B AHrnuio, NnotoM B AMepuky; a ¢ npason - B Poccuto, Ha KaBkas, aanee B Kutan n AnoHuio.

Mo cBuaeTenbCTBY YneHa AMepUKaHCKoOro reonormyeckoro obwectea Camioansa KepHa, "nuib HAYTOXHO
Marnas 4acTb M3 BCEX CYLLECTBYHLIMX NOA3EMHBIX MELLEP ONMcaHa U HaHeceHa Ha kapTbl". A goktop P.
OcceHOoBCKUI MULLET, YTO MOHTOMbCKUMA Nama pacckasan emy 00 OOLMPHOM CETU TOHHEnewm u o
CcpeacTBax NepeaBMKEeHUs B HUX.



MoXXHO NpennonoXutb, YTO Noal3eMHble 0asbl MpuULLENbLEB COEAMHAITCA Mexay cobown. Ydonoram
M3BECTHO MHOXECTBO cny4daeB, koraa HJIO nerko yxoounu B 3emmo Ha rrasax csugetenen. A npu
nccnegoBaHumM 3TUX MecT 0bHapyXuBanuch "6e300HHbIE" CKBaXXMHBI C OMSTaBIEHHBIMU CTEHKAMM.

MpeanonoXxmTtb, 4ToObI NO4 NOBEPXHOCTLIO 3EMIIM C MOMOLLbIO TOHHENEN 1 cneumanbHbiX TPaHCMOPTHbIX
cpeAacTB obwanucb unu obLluarTcs pasnuyHblie UMBUIN3aALMM U OPEBHME U 3EMHble, MOXHO. Ho aToT
acnekT Takke TpebyeT cneynanbHOro N3ydeHus.

JleTarowme ropoaa

B nepBbIni pa3 orpomHbIi 06bEKT HasBanu "netarowmm ropogomM" B Yunu. Ero Habnoganu B anpene
1996 roga Ha tore cTpaHbl, Mexay ropogamu NyHta ApeHac n [yapto-Bunbsamc. OceHblo Toro xe roga
"ropoa" nocetun ropog Jloc-Cepunboc. BoT 4TO pacckasbiBaeT aBuMaTEXHUK XoakuH XMMEHec,
OEXYPUBLLUN B Ty OKTABPBLCKYI0 HOYb HA CTOMMYHOM a3pOapOME:

- OH neten co ckopocTbio npumepHo 50 munb B yac. OOBLEKT, OKPY>KEHHbIN 3eNneHbiM CBEYEHMEM,
npubnmn3nncs K B3MNeTHO-MOCag04YHON Mofioce, 3aBUC Meped AUCNEeTYEepPCKOM BbILKOW, 3aTeM Havan
MEAMNEHHO CHUXaTbCs, CMEHMB 3eNeHoe cBeyeHne Ha kpacHoe. OH Tak U He KOCHyncs 3emnu. B koHue
KOHLIOB OH B3MbIf1 BBEPX U yneTen Ha ceBep. Bce aTo npogomkanock MUHYT NATHaALaTh.

LWym B npecce 3acTaBun KOMaHAOBaHWE BOEHHO-BO3AyLWHbIX cun Yunm B 1997 rogy cosgatb npu
MaBHOM ynpaBneHUN TPaKOaAHCKON aBuauuM CrneumanbHyl0 KOMUCCUIO MO U3YYEHWI0 aHOMalbHbIX
aTMocdepHbiX sBneHun. BosrmaeBun 3Ty KOMWUCCUIO AMPEKTop Yuunuuia rpaxkgaHCKon asuauum
nonkoBHUK JHUO [nHocepa. Komuccms 3adumkcupoBana elle HEecKonbKO ChyvyaeB NOsBReHWs Hapg
CcTpaHomn "neTatowmx ropogos". Hanbonee n3BecTHbIM U3 HUX BbIN cnyydan, npomsowenwun B 1988 rogy
Hag AHTodbaracTom - NopToM Ha ceBepe Yunu. NunoTbl camoneTa-pasBeaynka yeugenu nog cobom orHm
W NPeanonoXunu, YTo nponeTtalT Hag ropodoM. HeoxuaaHHo "ropog” cTam NoOAHUMATbCs BBEPX W...
noneten! JleTunkn HemeaneHHo NoBepHynu kK 6asoBomy asapoapomy.

O6GBbeKTMBHBIM NoATBEPXAEHMEM TOro, YTO "netarowme ropoga" ABMSAKTCS KOCMUYECKMMWU Kopabnamu
npuwensueB, crana MHdopMaums, nofnyvyeHHas B gekabpe 1994 roga Cc KOCMMYecKoro Tereckona
"Xab6n". Korga ruraHTckue nnH3bl Teneckona Obinm coKyCcUpoBaHbl Ha 3B€30HOM CKOMMEHUW, Ha Kpato
BceneHHon ypanock 3amMeTwuTb 3arafouvHbli KocMudeckuin obbekT. [lpeactaBuTeny aMepuKkaHCKoro
kocmuyeckoro areHTcTBa HACA cooluwunu, 4To Teneckon nepegan coTHU poToCHMMKOB ropoaa B LleHTp
KocMuyecknx nonetoB umenn Nogoapaa HACA B N'puHbenTe, wrat MapuneHa. Ha Hux BugeH 6onbLuoi
Benbivi ropoa, NNbIBYLLUMIA B MEX3BE3AHOM NPOCTPaHCTBE.

CeHcaumoHHon nHgopmaumen 3anHtepecoBanucb npesvaeHt CLUA Bunn KnuHToH u Buue-npeangeHT
On lNop. Onn notpebosanu y HACA nogpo6HbIi 0TYET O npoucluecTsun. BeposaTHo, OH Obin cocTaBneH,
HO ero coepxaHne ocTanocb HEN3BECTHbLIM A1 yhonoros..

Mpowno Tpu roga. B ceHTabpe 1997 roga "netatowmin ropoa" nosiunca Hag HOxxHon AdppuKon.
Mpousowno ato gHem. OueBngey, BcTpeun PpaHk BaneHTaliH cMor nogpoOHO onucaTb TaMHCTBEHHbIN
00BEKT U M3MEHEHUs!, KOTopble Mpoucxoaunu Ha ero rnasax. Korga aBTomMobGunb, B KOTOPOM CEMbSI
BaneHTarHa Bo3Bpalyanacb JOMOW, yke npoexan lNMpeTopuio, BHMMaHue ®paHka NpuBMeKna ruraHTckas
OawHa. OHa Oblna crioxkeHa M3 OrpOMHbIX MSATKO-CBETUBLUUXCS M YMEHbLUABLUUXCS K 3eMMe ANCKOB. YeMm
onmke noabesxan aBToOMoOOUIb, TEM Bbllle CTaHOBMMNAachk "0aluHsa".

Ho camoe yauBUTENbHO, YTO OHa HEMNpepbiBHO MeHsnacb. HM ogHOMY U3 TpOUX UNEHOB CEMbU He
yAanocb CocYMTaTtb TOMHOE KONMYECTBO AMCKOB: TO Kaszanock, 4to ux 10, To 12, To 15. Yepes paBHble
NPOMEXYTKN BPEMEHMN U3 "GaliHn" BblABUranMcb HEOOMbLUNE ANCKN U pa3neTanvcb B pasdHble CTOPOHBI.

Mo mepe aBwxXeHUs aBToMOOUNSA "GalHs" npubnmxkanack, U OpPaHK NONbITaNcs NPUKNMHYTbL ee pasMmepbl.
Monyunnock, YTO BEPXHUIA, CaMblii OONbLION AUCK MMen AnameTp okomno 1,7 kunomeTpa u Haxogusncs Ha
BbICOTE HE MEeHee CeMu KUNOMeTPOB. HMKXHMI ANCK Haxogauncs npMMmepHo Ha BeicoTe 1,8 kunometpa. U,
cnegoBaTenbHO, BbiCOTa Napsilero B Hebe koHyca 6bina orpoMHon - 5,2 kunomeTpa.

CHayvana noauv peLumnnu, 4YTo cTanm XepTBoi rannouvHauun. Ho aBTocTpaga B TOT MOMEHT Gbina nosnHa
BO3BpaLLaloLLMXCS MOCre BOCKPECHOro oTAblXa aBTOMOGUIIEN, U MHOrME BCTPe4YHble aBTOMOGUIMCTbI
CMOTPENnu B CTOPOHY BalliHK, HEKOTOPblE AaXe MoKasbiBany Ha Hee nanbLeMm.



BosHukaeT Bonpoc: 3a4em npulienbLaM CTPOUTb TakMe OrPOMHbIE TPAHCMOPTHbIE CPeAcTBa - Lenble
netawowme ropoga? Y aBTopa AaBHO 3peno ybexaeHue, YTo Bce LMBUNU3aLnm, 4onasa 4o onpeaeneHHomn
TEXHOMOrMYEeCKON CTaguu pasBUTUS, CO3OAKT U XUBYT B Kopabnsax-6asax, MCKYCCTBEHHO CO34aHHbIX
Mupax, MpPUCNOCOOMNEHHbIX K NobbIM HyxgaM ux obutatenew, MNOCTOSHHO NOAOEPXKMBAEMbIX U
YCOBEPLUEHCTBYEMbIX. TaKOM MCKYCCTBEHHBIN MUP CaMOLOCTAaTOYEH U HE 3aBUCUT HU OT KaKOW MaHeThbl
unun dusmdeckux ycnosun. OH cnocobeH kak yrogHO AOMro nepemMellatbcs, no-BuauMomy, B Nobon
cpepe. "lletaowme ropoga”, cnocobHble, No-BMAMMOMY, NepemMeLllaTbCa Aaxe U3 O4HOW MraHeTapHoWm
cucTeMbl B Apyryto, HabnogatTcsa 1 Hag Hawen 3emnen.

B 1995 rogy amepukaHckne cnytHukn GOES-8 n GOES-9 BbinonHunu B MHgpakKpacHOM OuanasoHe
Heckonbko doTtorpadun ruraHtckux HIO. OguH mn3 HuMx mmen guameTtp 360 km, gpyron - 450 Kkm.
EctectBeHHO, 4TO Takue "ropoga" Hy)XOalTCs B 3HEpreTU4eckux U Apyrux pecypcax, U CTaHOBUTCSA
NOHATHbIM, Ansa koro HI1O BopytoT Hall "3eMHOW" Booopoa 1, BUAMMO, KOe-4TO Apyroe.

O reHe3uce HJ10

OouvH 13 rnaBHbIX BOMPOCOB, BOMHYWOLWMUX Noden,- otkyaa 6epytca atu HITIO ¢ ux nunotamu, He
BosaWwmMmMca ObllaTh HalMM Bo3ayxom 1 Mukpobamu? MpunetatoT ¢ Mapca? U3 okeaHa? M3 newiep noa
negsHLIM WUTOM AHTapKTUAObI?

Kak HuU cmpaHHO, OOHUM U3 2/1aéHbix 0080008 MPOMUE UHOMIaHEMHOU 8epCcuU MPOUCXOXOEeHUST 8cex
HJIO sensiemcsi uMeHHO Macco8ocmb 3moz20 sienieHusi. Kozla 6 nepebili pa3 pewaelb 3azfisHymb 8
Mamepuarbl 1o 3moli meme, HaKkorM/eHHble yghoro2amu, mo owapawusaem mom mMacwmab, ¢
KOmMOopbIM MpuwWenbUbl paseepHynu Ha Hawel rnaHeme cgorw OessmenbHocmb. Kak 6ydmo 3emns 0ns
HuUxX repesarsioyHasi 6a3a, moyka rnepeceyeHuss 8Cex Kocmu4yeckux 0opoa, U 2ocmu co ecex obumaembix
nmaHem ocMosSIHHO mym 4mo-mo usyqarom, 6epym npobbl, cobuparom Ueemouyku, ycmpausarom
MUKHUKU C Wawbikamu U3 yKpadeHHbIX BbI4KO8, PEMOHMUPYIOM C80U iemaroujue rnocyOuHsl.

O4yeHb MHoroe o camom cpeHomeHe HJIO roBopuT TOT NyTb, KOTOPbIA MPOXOAAT MCCredoBaTenu,
B3ABLUMECS 3a ero uadydeHue. OgHu ydonorn TBEpOO NpuAaepXuBaroTca usbrpaTenbHOCTUM B BblOope
(PaKTOB: MX WHTEPECYT TONbKO Te Cry4vau, rae OCcTalTCa Kakue-Hubyab obromku, rge netawowume
06beKTbl Hanbornee NOXOXM Ha neTaTenbHble annaparbl. [10 3ToN NpUYMHE UM NPUXOAUTCH OTOpackiBaThb
OFPOMHOE KOMNWYECTBO COOOLLEHMIN, XOTb B YEeM-TO BbIXOAAWMX 3a pamku 9Tux TpebosaHun. Ecnu
cnefoBatb TakOMy MeTOAy, TO MOXHO obecneuntb cebe B mctopum ydonormm Mecto "KpynHOro
cneymnanucta" n yloTHO nNpebbiBaTb B HEM, MOMOSHAS apXMBbl U OOMOSHAS HOBbIMW KpackamMu KapTuHy
WHOMMaHEeTHON XM3HW. Ho 38TO OygeT TONMbKO WHOMMAHETHAsl XW3Hb, OrpaHWYeHHass pamKoW 3TOM
KapTUHbI, U Kakoh Obl BnevyaTnsAwLwen - TOTMYHOW U HayKoobpasHoW - 3Ta pamka Hu 6bina, y Hee HeT
HUKaKUX LLUAHCOB ObITb YacTbio OOLLEN CUCTEMBI, CBA3AHHOW CO BCEM OcTarnbHbiM MuposgaHuem. Ecru
Mbl He 3HaeM ecex 2paHell 3eMHOU XU3HU, eC/u Mbl 3aKkpbigaeM 2/ia3a Ha OYeHb MHO20€ U3 mOoeo, Ymo
Hac okpyxaem 30ecCb, Ha 3emrie, MOXeM Jlu Mbi MpemeHO08amb Ha Kakoe-mo 3HaHue xu3Hu Kocmoca?

,El,pere yd)OJ'IOI'I/I nayTt nytem NOANNHHON HayKu, 6ep$| ABJIEHUA TaKMMU, KakKMMn mxX npenogHoCcuUT Ham
cama Xu3Hb. OHM HU4YEro He BblMEPKMBAKT U HE 3anpewarnT U3 Opr>KaIOLLI,el7I pearnbHOCTW. WM Torga
ncenenosarend XayT MHorme apamatmnveckme nepemMmeHbl B MMpPOBO33PEHUN U NCUXOIOornn.

HoBoe cogepxaHue onpeaensowmx opMynmpoBoK
Kaxpas Hayka OomKHa 3HaTb CBOW rpaHuULbl, MHaYe oHa nepecTaeT ObiTb HayKOM.

K cerogHsiluHeMy AHIO ydonorus B NO3HaHWW 3HAYUTENbHO MPOABUHYMAcb Brepes W 3TOT MPOorpecc
BbIHY>KOAeT CKOPPEKTMPOBaTb COAEpPXaHWe gaxe Takoro npuBblMHOrO 6asoBoro tepmuHa kak HI1O [1].
Cpenatb 370 cenyac, noka nepuog CTaHoBNEHNsT yhOmnorMm Kak Hayku npogorkaeTcsi, Heobxoanmo.

Ntak, HNO - Heono3HaBaeMbli neTawoWnin 06bekT. OnpegeneHne "netarWwmin” B 3TOM CBSA3N CErOAHS
Bbl3bIBA€T €CTECTBEHHOE HedoymeHue, OCOOeHHO y npounTaBwux kHury "MMoasogHble HI1IO" wnm
NMOCMOTPEBLLEINO AOKYMEHTasnbHble Tenedunbmbl Ha 3Ty Temy. OkasbiBaeTcs, 00BHEKT MOXET ObiTb U
BbIHbIPMBAKLUM, U - COOTBETCTBEHHO - MfaBaloUM. A MOXET ObiTb M YHMBEPCANbHO OBWXKYLUUMCS -
CHavyana nnasakLuM, NOTOM FeTaLWMM, 3aTEM OBWXKYLLMMCS B KOCMoce. TO ecTb, 6ecnpensiTcTBEHHO
nepemeljarowmmMmca B nwobon reorpadudeckon obonovke 3emnm - B rugpocdepe, artmocdepe,
cTpatocdepe, brnvkHEM KOCMOCe - BCe 3TO NOATBepxAaeTcs paktamu [2].



Torga cnpaBeanuBO BMECTO "neTalowmnn” roBopuTtb "ABWXKYWMIACA". YTO Xe nonyunutca B "Cyxom
octatke"? HOO. HOO - Heono3HaBaeMbI ABWXKYLMNCS 006BbeKT: noasoaHbii HIO, BosgywHbein HOO,
kocmumyeckni HOO. Tak 6ygeT npaBunbHee. Ho He coBceMm.

A npuyem 3gecb "HeonosHaBaeMmblnd", Korga Mbl €ro yke onosHanu? 34ecb He umeeTcsa B BuAy
rocyaapCTBeHHass MPMHAONEXHOCTb WM MPOCTPAHCTBEHHO-reorpaduyeckoe MeCTO  MOCTOSIHHOMO
©asupoBaHua HOO, xoTa HenpoBepseMon MHpopMaLMM Ha STOT CHET NPeoCcTaTOuYHO (OPUOHLbI, 3€Thl 1
1.n.). Ee MoxHO paccmaTtpumBaTh Takke U Kak CBOMCTBEHHY Ans HOO aesvHdopmauunio, 3aTpyaHSAOLLYO
BbISIBIIEHNE UX reHe3unca u uenen.

Ydonorn pacnosHawT 3TU 0ObekTbl MO ApyrMM napameTpaMm - Mo nposieneHnto Pasyma u
cyneptexHonormi. M 310 no3Bonuno oduumanbHo (gaxe Ha YPOBHE MEXAYHapOO4HOro naTeHTa)
KnaccmuumpoBaTth UX Kak Hag4ernoBeYeCcKyo LMBUN3ALNIO, - BBICOKOPA3BUTYH U CBEPXTEXHOITOTNYHYHO
[3]. B 6aHkax gaHHbIX cobpaHbl XapakTepUCTUKK, BblAENsiOWME MX B OCODObIN Knacc, MO3BONSAOLWMA
noctpoute Mogens HJIO [4]. A rgoe aTa umBunu3auus (MM UMBUIM3aLMM) HaxoOaTCs - Ha APYrux
nnaHeTax, Ha 3emne unu 3a npegenamMmu AeKNapMpoBaHHONO HayKoM TPEXMEPHOro NMPOCTPaHCTBA - 3TO
HaMm rnoka He BeAOMO, KpOMe TOro, YTO OHa kKayeCTBEeHHO Apyrad. W ona Hac. niogen, ata uusunusaums
He Halla, oHa Yyxas, npuwnada. Mel ee B rocTu He npurnawanu. W HasbiBaTb UX cnegyeT "ABuXyLlmecs
06bekTbl npuwensues” - Or.

Takum oOpasom, npegnaraetcd BO MMSI WUCTUHbI 3aMEHWUTb CTaBLUMW HEKOPPEKTHbIM TEPMUH
"Heono3HaHHbIA neTarowmn o0bbekt - HJIO" Gonee npaBWMbHbIM TEPMUHOM "ABMXYLLUMACSA OOBEKT
npuwensues - JOM".

lMepeuncneHHble Bbille A0BOAbI U YTBepXaeHus s npueen B paboTe "MoasoaHbie HJTO" n B goknage
"HJ1O - nouck mctmHbl" Ha ydonornyeckon koHdepeHumMn B okTabpe 2007 roga, U, Kak okasanochb,
nocneLuun.

Heno B TOoM, 4yTO BApyr oTnpaBuTb B Jlety "HJIIO-Y®O" n "ydonornwo" He Tak-to nerko. W ecnu
BAYMaTbCs, TO MPOCTO HEBO3MOXHO. OTW MOHATUS NMOTHO BOLWIMM B HayKy, KyrnbTypy, o6pa3oBaB B Hel
yCTONYMBbIN NNAacT. 3a MHOMO NeT K HAM NPUBLIKIW. A NpMBbIYKa, Kak U3pekK elle ApUcToTernb, 3TO BTOpas
HaTypa. NMpaega, B XVIII Beke cpaHuy3 Nbep ByacT BHeC cylecTBeHHOE pasbAcHeHme: "TpuBbIvka - 3TO
pasym rnynuoB". OHO MO XPOHONOTMMM M CMbICITY NEpPeKNUKaeTcs ¢ Mbicnbio MimmaHynna Kanta: "Yem
fornblle npuBblYeK, TeM MeHblle cBobogbl". Ho Bce-Taku, M3BMHUTE, a NpuBedy ewe OAHy uuTarty:
"Bcskas nepemeHa, gaxke nepemeHa K nydiwemy, Bcerga conpsbkeHa ¢ Heygobctsamu" (Pudapg Xykep,
XVI Bek).

,D,ymaeTc;l, 4YTO cerogHsa 6yp,eT npaBuribHee COXpPaHUTb MNPEeXHKK YCTOABLLUYHOCA TEPMUHONOTMIO, Npuaas
en, ogHako, MHoe TomnkoBaHwe Ha 6ase HoBoro 3HaHus. Mtak, cHoBa "HJ1IO-Y®O" u "ydonorusa", HO
0b03HavalLme HeYTo HeNpMBbIYHO MHoe. HavHem ¢ HJTO.

HJ1O - HoochepHbI NErKONOABMKHbBIA OO BEKT.

MoyeMy HoocdepHbIn? B HepaBHO Bbiwenwen BenvkonenHown padote "Kuura XKuebl" [6] ee aBTOpbI
cynpyrn CtapogymoBbl 1 B. Cokonos, ceTyloT Ha To, 4YTO "Hoocdepy K MeCTy U He K MECTY UCNOSNb3YoT B
paboTax No 3KOMOrMu, COLUMOMNOrMK, €CTECTBO3HaHWIO, B HA3BaHMAX OYXOBHbIX, a OGonbllen 4acTbio
KoMMep4eckux, LeHTpoB". Pa3BuBasa B3rnsabl, B nepsylo ovyepedb, B. BepHaackoro, a Takke 1. Tenspa
ae WappneHa, aBTopbl 3TMM TepMMHOM 00603HauvaloT "He npeobpasoBaHHyo 6uocdepy, He COBpeMeHHoe
MOHSITME O HEKOM "abCTpPaKTHOM MHTENNEeKTyanbHOW cpeae”, He cucTemy "4ernoBedecTBO-NPON3BOACTBO-
npypoga" W T.M.,, HO HECpaBHEHHO 0onee CrnoOXHOe, MHOrOypPOBHEBOE, BbICOKOPaA3yMHOE
3HeprovHgopMaumoHHoe o6pa3oBaHWe, He BMOSNHE SBMAOLWEECH CNEACTBUMEM >XU3HELEATENbHOCTU
YenoBeyecTBa U BCe Xe cocTaBnsiolwee ¢ HUM eauHoe uernoe". MNpeacrasngetcd, yto HITO aengaetca
NPOAYKTOM HOOCMEpPHbLIX CTPYKTYp. [lodemy CTpyKTyp (MHOXECTBEHHOE 4MCrOo), a He eOVUHCTBEHHOM
HoocdepHoM cTpyKTypbl? CTapogymoBbl 1 CokonoB noavepkmsatoT: "He crniegyeT 3abbiBaTh, 0QHAKO, YTO
OKOJ03EeMHOE NPOCTPAHCTBO U300OMIYET pasnmyHbIMU CTPYKTYpamu, pasyMHbIMWU 1 HE BMOJSIHE, Aaneko He
Bcerga 6e300MaHbIMU, U HE BCAKUN, Ha3BaBLUUNCA YUYuTeNneMm, B AENCTBUTENbHOCTU ABNAeTCa um".

BTopoe onpeneneHne TepmuHa - "nerkonofBukHbIA". OHO 0YEBUAOHO, U pPa3bsACHEHUS He TpebyeT, Takke
Kak 1 cnoeo "obbekT". Mosi 3agada coctosna B coxpaHeHun abbpesuatypbl HI1O, n A, nepebupas u
N3MeHSAS npunaraTesibHble, NOMPOCTY 3aHMMAICs NOLTOHKOMN.



TpynHee 6bino ¢ coxpaHeHnem "YOO", a BepHee ¢ ero npapogutenem "UFQO". [ins atoro TpeboBarcs
AHIMMNCKUIA 3KBMBANEHT "HoOoCepHOro nerkonoaBuMXHOro obbekTa”. TOYHOro COOTBETCTBUS TEPMUHY
nogobpartb He yganocb. Hago, 4tobbl HaunHanock Ha "U", a Bo rmase "Noospherical" ctout 6ykea "N". B
utore nonyyuncsa "Ultrahuman free-moving object (UFO)" - To ectb, "HagyenoBeyeckun cBobogHoO-
aBwxywmica obbekt (HJ1I0)". 3pecb "ultra" moxHO nepeBoauTb M kak "cBepx" u kak "Hag", Ho,
npeactaBnsieTcd, ToyHee "Hag4vernoBeyeckMn" (MO aHanorMm C M3BECTHbIM CroBOOGpasoBaHMeEM
"HapgknaccoBbI"), TeM 0Gonee, 4YTO 3TOT ANUTET YXe odmuManbHO MOMy4Yun npaeBa rpaxaaHcTBa B

ydonorum [3].

Tenepsb, korga HJTO 1 YOO mopepHu3anpoBaHbl, obpaTumcs K oopMynmnpoBKe MoHATUS "ydonorus”, B
TpakToBKe, onybnukoBaHHoM ewe B 1995 rogy [4]. Bot oHo: "Ydonorns - 3TO Hayka, u3yyawollasi
Hag4venoBeveckne OPMbl pPasyMHOW XM3HKW, nposienswwme cebs B HIIO u cBA3aHHbIX C HUMMU
deHOoMeHax, u nx BO34encTBue Ha bruotexHocdepy 3emnu u apyrue npoctpaHcTea BecenenHon". Cioaa
Mbl oBaBunu nub OOHO CROBO - "HagyenoBeyeckue" - U OHa, AymaeTcs, cTana ewe 6onee eMkon u
cnpaBeasiMBom Mo CyTu.

XoueTca HageATbCd, 4TOo ydomnoru, kak nepenoson oTpsn obliecTtBa, Aa M BCe CepbesHble noawu,
NOHVMaa LIMBUNU3ALNOHHBIA CMbICIT U HEOBXOOUMOCTbL NpeanaraeMon 3aMeHbl TOMKOBaHWW, pasgensart
TOYKY 3peHust aBTopa 1 6yayT cnocobcTBOBaTL €€ pacnpoCcTpaHeHuto. M Mbl Npu3biBaeM UX NPOLOIDKUTD
paboTy, MCNoMb3ys HOBYK TEPMUHOMOIMIO, C TeM, YTOObI NpeBpaTuUTb npexHee noHstTue HIO B yactb
uctopumn. M He TONbKO Hay4yHOW, HO U couunanbHOW. MMOTOMY YTO MO Mepe MOCTUXKEHUS CMbICMa HYXHO
Ha3sblBaTb BELLM CBOMMWU UMEHaMM, @ "HEOMO3HAHHOCTL" TOr0, YTO YKe MO3HAHO, TOMbKO YMHOXAET YNCIO
Tpareauin.

3akntovyeHue

Ecnn B deHomeHe HJ1IO mbl cTankmBaemcs ¢ NpOsSiIBIEHWEM BHELUHEro pasdyma, 3Halowero, 4To ero
n3y4aloT, TO MOMbITKM ero uccnegoBaHus Ge3HagexHbl OO Mopbl, KOrga OH caM 3axoyeT BCTYNUTb B
KOHTaKT C y4yeHbiMu. [lo 3TOro, 3Hasd pesynbTaTbl WUCCReOOBaHW, OH CMOCOGEH YMbLILWNEHHO |
cucTemMaTUYeCckn NpeacTaBnATb HaMm "dakTbl", NpOTMBOPEYaLLNE NPEXHMM BbiBOAAM. He UCKMOYEHO, YTO
BonbWNHCTBO HabnogaeMblX O6bEKTOB M HAXOOAWMUXCH B HUX CYLECTB eCTb Nuwb "Mackun", KoTopble
heHOMeH AeMOHCTPUpPYyeT Ham B CBOMX Liensx.

YTto >xe ymamnocb BbIACHWTb 3a 6Gornee 4yem noneeka wccriegoBaHWn? MM CBOMCTBEHHbI pasnunyHbie
apdekTbl, KOTOPble COBEPLUEHHO HE BMUCHLIBAIOTCA B Hally HAy4yHYH KapTuHY Mupa. OTO MnoneTbl C
YCKOPEHUAMM, HEAOCTYMHLIMU UHEPLIMOHHBIM Tenam; BO3MOXHOCTb Ha PacCTOAHUWN BbIBOAUTL U3 CTPOS
3MeKTpoHHOe obopyaoBaHue camosneToB, 6roknpoBaTb aBTOMOOWbHbIE ABUraTENN N MHOIOe Apyroe.

3arafoyHbl U ncuxonornyeckme 3dekTbl - OTNyrMBaHWe mMBONbITHLIX OT COBEPLUMBLUMX MOCAOKY
Tapernok; cnocoBHOCTb VX MUIIOTOB BCTYNaTb B TENENaTUYECKUIA KOHTAKT C YENOBEKOM M CHOBa HaxoauTb
€ro 4epes3 MHOro JeT; YMeHWe 3acTaBnsiTb JOAEN C OTKIOYEHHbIM CO3HaHWMEM nucaTb kak Obl nopa
[AMKTOBKY. MOXHO BCMOMHUTL M NpekpacHoe 3HaHue cywectsamu HITO 3emHbIX a3bikoB. Kctatu, a ans
yero Torga Bce aTu pebychl B BUAE KPYroB Ha NOmnsx?

CraHoBuTCAa AcHO: cuna, crodwas 3a HJ1O cnocobHa ©e3 Tpyaa 3aBoeBaTtb 3emnio. OgHako SBHOM
arpeccun He nocrnegoearno. bonblue Toro, eHoOMeH NoXoXxe, HaXoAUTCS C YerloBEYECTBOM B COCTOSIHUM
NMOCTOSIHHOTO OAHOCTOPOHHErO KOHTaKTa B TEYEHME MHOMMX cToneTui. Mo OTHOLUEHWIO K HaM OH Kak Obl
AEMOHCTPUPYET NPEBOCXOACTBO CBOUX TEXHUYECKUX U NMCUXUYECKUX TEXHOSOMMIA.

Yto cniyumnTcs, ecnu Mbl cendac BOPYr OBrageem TEXHOMNOormsiMu, Kotopble ncnonedytot HI10? Oymato, B
3TOM Crniyyae Hawa umBMnM3auus npoXmMBeT Hedonro. [lo3TOMy OHW  CTPEMATCH  HECKONbKO
NPUTOPMO3UTb Halle Hay4YHO-TEXHWYECKOE PasBUTME U YMbLILLNIEHHO HE JOMYCKalT HAc K OOHapyXXeHUto
SBNEHNA, Ha KOTOPbIX OCHOBaHa TexHuka. [lpn 3TOM Henb3s, K MNpUMeEpPY, WUCKIIOUYUTb UCKaKeHue
pes3ynbTaToB HEKOTOPLIX HALIMX PUNYECKUX IKCMEPUMEHTOB. TO €CTb Mbl XMBEM B OAHOM C HUMU MUpeE,
HO Hawa KapTMHa MUpa Ha KakKoOW-TO CPOK "oTpedakTupoBaHa" M OCTaAHETCs TakOW, Moka Mbl He
noe3pocneeM. ogobHble OEeNCTBMA MOTyT OWKTOBATbCA HEe TONbKO CTpemiieHveM ybepedb Hac oOT
CaMOYHUYTOXEHUS, HO U COODpaxXeHnsIMM cOOCTBEHHOM 6e30MacHOCTM.



HenctBntensHO, 4ero crnegyeT oOXuaaTb OT YenoBe4vyecTBa, KOrga OHO, HakoHel, MOMMET, 4TO
npuvLenbLbl BblKayMBalT pecypcbl 3emnu, AMPWKUPYIOT BOMHAMW M 3KOHOMWKOW, PErynupyloT Hawly
YNCMNEHHOCTb, MOXMLLAIT ANS 3KCMEPMMEHTOB MO CO34aHWI0 HYXHbIX MM rMOprAOOB, BO3OEWCTBYIOT Ha
Halle COo3HaHWe U MUpOoMNoHMMaHWe? MOXHO roBopuUTb 0O yXKe COCTOSIBLUENCS 3KCMaHCMU CO CTOPOHbI
WHoro Pasyma.

N ewe - Mbl, Hawa oTGoOpHas YMCIEHHOCTb, HYXXHbl UM Kak nuTaTenbHas cpena, Kak CTPOMTENbHbIi
maTtepuarn ruraHTckoro (Mo Tuny MHTepHeTa) MHGOPMaLMOHHOIO NOJs, Kak pas 1 sBnstowero cobon MHoi
Pa3ym - AGcontoT, perynupyrowuii AeaTensHOCTb B MpUpoae 1 obliecTBe.

Mpeaonaraemas runotesa npusoant k BbIBOLY: nsyyeHme deHomeHa HITO BO3MOXHO TOMbKO C 06LLMX
nosnuuin ero noBedeHus U BO3OENCTBMSA Ha Hawy KynbTypy. O4YeBMOHO, Mbl OOMKHbI Yy4MTbIBaTb
BEPOSATHOCTb OOHOCTOPOHHErO KOHTakTa ¢ VIHbiM PasdymoM, HO B CBOMX Aenax HageaTbCs TONbKO Ha cebs
1 OTBeYaTb 3a CBOU MOCTYMKM.

Mpu BbicOKOMepHOM noaxode k npobneme HITO BnacTHbIX anNUT Ntoan Bpsg N CnocobHbl NOHATL, B YEM
CYLLHOCTb WX COCYLIECTBOBAHUSI C WHOW UMBUNMU3aUMENn W Ans 4Yero OHM (Moav) M oHa (uHas
uMBMnIM3aums) 3gech, Ha 3emre.

MpebbiBasi B NOCTOAHHOM COCTOSIHUM XUTENCKO-ObITOBON HEONPEAENEHHOCTH, N0AN HE 3a4yMbIBAKOTCSA O
TOM, YTO OHU HaxoAsITCA B TEHETaxX MiaHeTapHOro waHTaxa, peanbHoro mupa HJ0.

Tonbko rmynas n 6nmnsopykas LMBUNM3aLMsa CNOCOBHa oTkasaTbCs OT cbopa n aHanm3a maTtepuanos O
LIOKMPYOLMX hakTax BCTPeY C aHOMarnbHbIMU BAeHnAMN. HeyxTo Mbl 6e3HagexxHo 60MbHbI U OMbIT HaC
HUYeMy He yumnT?

To, 4To Mbl 3HaeM cerogHa o cytu HJI1O, - 370 Kycodek BepLuMHbl GonbLlioro ancbepra. XoTs n B 3TOM
MOXHO M HY>XHO COMHeBaTbCA. Mbl 3HaeM nuLlb TO, YTO OHM MO3BOMUNN HAM 3HATb UM BHEOPUNN B HALL
NMOHSITUIHO-3anoMMHaTENbHBIN annaparT.

ocynapcTBO, BbIHYXXAEHHOE BOOPYXATbCS W XPaHUTb BCAYECKME CekpeTbl, Ham B nodHaHuu HI10
cerogHs He noMOWHUK. [axe ecnu ecTb MNoA03peHMs MNPaBUTENbCTBEHHOMO CroBopa C WHbIM
WHTENNEKTOM, TO OTKPbITOE €ero wusydeHve, a He o6maH, no3sonuno 6bl BRAacTaM BbISABUTH
KOHLIeNTYyanbHY NnaTgopmMy 1 JOCTMKEHUS ONMNO3NLUN.

Yenosek, Kak MUHMATIOpHaA BceneHHas, BbICTYNaeT B Ka4eCTBe 3BeHa KOCMUYeCKUX npoLeccos, npnyem
3BeéHa BO MHOIoM HeCoBepLUEeHHOro. OH npeacTtaeT Kak CylwecTBO, Haxogsdlleecda noa BNacTbio BHELWHUX
N BHYTPEHHUX OECTPYKTUBHbLIX CUIl, Hag KOTOPbIMU HE BITaCTEeH.

Ho Hapgo nomaraTb, 4TO Mbl MoparnbHO npesBocxoaum WHo Pasym u ero npucnewwHukos. Het
AoKasaTenbCTB TOro, YTO 3TUYECKOe pasBuTWe uMBUNM3auun (MHOAMBUOYYMa) adeKBaTHO YPOBHIO MX
MaTepuanbHOrO0 COCTOSHUSA, TEXHONMOMMYeckoro u HayyHoro pa3sutud. Cune HagdYenoBeyecKoro
CcBepxTexHorornyeckoro Pasyma, BOMMOLEHHOrO B MU3OLPEHHOM OBMaHe, napaHopmanbHbIX U ApYyrux
BO3MOXHOCTSX, MPOTMBOCTOUT cuna Yernoseka, 3akniovaroLasica B ero AyxosHocTu. banaHc aToT Becbma
ycrnoseH W xpynok. Ho, BMAMMO, TONbKO OH MO3BOSIIET COXPaHUTbL YeroBEeYeCTBY CaMOCO3HaHWE U
BbICOKYIO CaMOOLeHKY. Bbicovaniuasa creneHb caTaHMHCKOro MOryLecTBa HaTarlkMBaeTCA Ha BESMUKYHO
cuny gyxa nogen.

Ydonorua BbipactaeT B MHOTOAcCMeKkTHYH0, LUMPOKOMAacLLTabHylo Hayky, ee opmaT He COOTBeTCTByeT
MENKUM MnaHam, K NpUMepy, TENEBU3UOHHOTO LLOY. KoHUeNTyanbHbie 0CHOBbI ychonorum hopMupyoTcs
B MOJTHOMPaBHY0 hUnocodckyro KaTeropuio.

Be3 nonHowm rmacHOCTM O MOCTOSIHHOM MPUCYTCTBUM MPULLIENbLEB Ha 3emrie HEBO3MOXHO PELUUTb U
npobnemy 6e3onacHOro HagBOOHOrO W MOABOAHOTO MOPEMMaBaHUs, TaK Kak OHa CBsi3aHa C
ydonormnyeckon 6e30nacHOCTbIO NITAHETLI B LLESOM.

[ns obecneyeHns HOPManbHOrO COCYLLECTBOBaHUSA YENOBEYECKOW LMBUNM3ALMU C LMBUMM3ALUOHHOM
cuctemon WHoro Pasyma, HYXHO co3gaTb MHOroe, HayuMHas C npaBUSIbHO OpPraHM3oBaHHOMO
nnaHeTapHoro ydonoruyeckoro obpasoBaHus (B psae BbiCLUMX y4ebHbIx 3aBegennii CLUA 1 Poccun aTo
y)Xe npomcxoamT). Ho aTo yxe oTaenbHbIN 1 60MbLUON pa3roBop.
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KOHLUENTYAJIbHbBIE MPOBJIEMbI Y®OJIOT'M U BUOIHEPITOUH®OPMATUKHU

JlucuH Bnadumup Hukonaesuy

AHanua coBpeMeHHbIX N APeBHUX UNOCOCKUX N PU3MYECKMX KoHuenuun u mogenen Mwupa wn
BceneHHon nokasbiBaeT, 4To Ang 6onee YyeTkoro onpegeneHna eHOMEHa U CMbICIia KOHTaKTa C MHbIMU
LUMBMIM3aumsmMm, ¢ MHOBbITUEM, MHON hOPMON XU3HU U padyma cnegyeT obpaTntb BHMMaHne Ha CuHTes
Hay4HbIX 1 UNocodCcknx NOAXOAO0B K Npobrieme B Leriom.

J30Tepuyeckne yyeHust 1 Hay4dHast haHTacTka OXOTHO NPU3HaOT abCTPaKTHYI0 UMW XYOOXKECTBEHHYIO U
MUCOOrMYECKYI0 MAEH0 MHOXXECTBEHHOCTM MMPOB BO BCEJSIEHHOW, TOr4a Kak OpToAoKcanbHasi Hayka
TpebyeT cneunduyecknx ybeauTenbHbiXx AKTOB M [OKa3aTenbCTB HEe Kenas MeHsTb CBOU
MUPOBO33pPEHYECKME NOoCTynaThbl.

OpTOOOKChI, HAXOAACH MOA MMNHO30M MexaHucTuydeckorn Hayku [4], 4o cux nop He 3amedvaroT MacTabos
1 MHOroobpasusi yhoreHHOro Bo3gencTeus Ha GuotexHocdepy nnaHeThbl, Ha KOMMEKTMBHOE CO3HaHue U
3BOMMIOLMOHHBIA Mpouecc B Hawem Peane. CoBpemeHHasi Hayka B KayecTBe KOOPAMHATHOW CUCTEMBbI
YenoBEeYECKOro ObITUS, XXM3HU 1 pasyMa Bbibpano xpoHonpocTpaHcTeo (3 + 1) ¢ koopauHaTamu (X, Y, Z,

t).

OpaHako H0.A. ®omMuH [2] 1 BMECTE C HUM MHOIMe Opyrue nccriegoBaTenu nocTaBunm No4 3Hak 6onbLoro
MMPOBO33PEHYECKOr0 BOMpPOCa rMnoTesdy O AOCTAaTOYHOCTM MOAENM MMEHHO TaKOro 4YeTbipeXMepHOro
rHOCEOJIOMMYECKOro  KOHTMHyyma. Pobept bBaptuHu [3] npegnoxun  mogenb  WeCTUMEPHOro



NMPOCTPAHCTBA, COMMacHO KOTOPOW (hu3nYeckme SABIeHMsI OXBaTbiBalOT (3+3)-MEepHbIA KOHTUMHYYM, ONs
KOTOPOro 4YUCMO U3MEpPEHWUn BpeMeHW paBHO TpeM. M3 aTon mogenu crnepyeTr Teopust NSTUMEPHON
ONTUKN U UHas umanydeckas reomeTpusi, Hopas Tabnmua pmanyeckMx BeNMYnH, NnapaMeTpoB, 3aKOHOB U
WHBapMaHToB. A 3TO yXe uHas usmka, BbIXOAsLas 3a pamkn nabopaTopHOro npoctpaHcTBa 3eMHON
Hayku (roe mbl nwem ¢ nomowbio U.C. LLknoeckoro 6paTtbes Mo pasymy).

PacwunpeHne o6bemMoB "XpoHanbHOCTM" Hallero mupa, npeanoxeHHoe P. bapTuHu, cnegyeT cuutatb
BaXXHbIM BKMNagoM B ydornoruo, GuoaHepronHdopmMaTuKy Yenoseka, nnaHeTbl u Hawen BceneHHown, u
BOOOGLLEe, B HOBYIO MaHnapagurmy.

B nocnepHve pecatunetus npobrnema BpeMeHU U3 paHra cunocodckoit Bce Gonblue nepexoauT nog
arnay reHeTU4eckon UsnKN 1 TexHonornm BbiTus (kak Halero, Tak U MHOTO).

Uctopuio cunocodpun, a takke u BCHO UCTOPUIO YeroBeYecTBa Ha YPOBHHAX STHOCOB, LMBUMM3ALMN U
KynbTypbl MOXHO cebe npencTaBUTbL Kak MPOSIBIIEHWE W pasBUTME BPEMEHHbLIX OTHOLLUEHWUIA, CBSI3EN,
3aKOHOMEPHOCTEN M WHBaAPWaHTOB OMpeaeneHHoro GuocoumnanbHOro U MHTENNEKTyanbHO-4YXOBHOMO
psaa.

Cyb6cTaHumsa u penaunsa BpeMeHu ewe ¢ anoxu lNnatoHa n ApuctoTens COOTHOCMMacbk C MCUXU3MOM
YyernoBeKka 1 C ero ANCKPeTHON (POPMON CYLLLECTBOBaHNS (NMPUXOA U3 MHOTO M3MEPEHMS 1M BO3BpPaLLeHNe B
OHOE) Ha apeHax NnraHeTapHOM XM3HU. Hayka HoBoro BpemMeHW MouTu MOMHOCTLbI0 Mpu3Hana Takke
WCTOPUYECKMIN XapaKkTep aTOMHOW W 3BE3[4HO-MNaHeTapHOW CTPYKTYpbl M cucTeMbl Hawero Peana,
COMNPSHKEHHOW HEKOTOPbIM 3arago4HbiM obpasom ¢ PeHomeHOM Yernoseka.

MmeHHO npobnema BpeMeHu, ero crtatyc u cybctaHumnsa unu "XpoHaneHoe" BelecTBo no Teopun AU,
BeliHuka [8], mMepHOCTb (4MCrO M3MepeHui), penduus (ydactme B (QOPMUPOBaHUM  (PU3NYECKMX
napameTpoB M BeNUYMH), aTpubyTnBHOCTL B cucteMe Haw Pean n MHoe Bbitne, NHon Pasym, obpasyet
HEKUI 3NULEHTP ANst HOBOW NapagunrMbl.

CtpykTypa XpoHoca n XpoHOHa Npefonpenensier BO3MOXHbIE TUMbl, POPMbl U MEXaHU3MbI [BXeHUS,
Hanpumep, Hawux neTaTenbHbIX annapatoB, CO34aHHbIX Ha OCHOBe "BECOMOW Macchbl" unu
"MHepuunaneHo MartepmanbHocTM" 1 BObicTpo ABWXKyLMxcA obbekToB (HJIO) Ha ocHoBe "HeBecomow
Macchbl", KoTopas TenenopTUpyeTcsl B TOHHENSAX U3 MHOTO XPOHOMPOCTPaHCTBA.

B rHoceonorvyeckon uavke 1M Mogenu mupa, 3aMKHYTOW Ha COOCTBEHHbIV MHTENNEKT 4erioBeka
(MponcxoxaeHne KOTOpPOro TOXe 3arafoyvHo), TPYAHO pewunTb npoctenwme OHTONornvyeckne 3agaudw.
Hanpumep, Kak COOTHOCUTb MpOLUMoe, HacTosiee M Oyayuiee M B 4eM 3akn4vaeTcs OObeKTUBHOE
cofepxaHne MoMeHTa ObITusl, KOTOpbI Mbl 0603Ha4YaeM Kak "celvac un 3geck”. Beab aTOT Bonpoc 6bin
nocTaeneH ewe Apuctotenem B ero "®usmke". K aton npobrneme npuMMbikaeT BOMPOC O HaNpaBlieHUn n
HeoOpaTMocTu BpemMeHn 1 Boobuie o6 OBOMOUMOHHOM AMNrOpUTME Hallero pasBUTUS U OBWXKEHUSA B
OynyLee.

YTtobbl OTBETUTL €LlE Ha OAMH TPUBMAIbHbLIA OHTO-BOMPOC "Kyaa BOOOLLE yXoOuT BYepallHU OeHb CO
BCEMW €ro cobbITUAMU, AenamMn U HaYUHaHUAMU?" HaM NpUOETCS BOCCTAHOBMTb B MpaBax Mogenb P.
BapTuHu, yuuTbiBaloLyld OOBLEMHOCTb, TPEXMEpPHOCTb XpoHoca, a Takke Mogenb AW. BeiHuka wu
MHoroe gpyroe. C Hawum gormMatoM 06 0gHOMEPHOCTU BPEMEHU U B OTCYTCTBUUN FEHETUYECKON (PU3MKN
BbITnst Mbl Janeko He nNpoABuHeMcs B cBoen LleneBon OyHKUMM 1 HE CMOXEM BOWTU B MPSAMOW KOHTaKT C
WHOW UMBUNn3aumnen, OCBOMBLLEN TEXHOSOMIO XPOHOMOSIETOB U UHbIX U3MEPEHUI MPOCTPaHCTBa.

KoHuenTyanbHble Npo6remb! yhonornm n 6MosHepronHopmaTuki 3To, Ha caMoMm fene, NnepeaHuii kpa
BblXO4a B HOBYIO MaHMapagurmy 3BOJSHOLMOHHOMO PasBUTUS COBPEMEHHOIO YerloBeYecTBa, MraHeThbl
3emns, ConHeYyHom CUCTEMbI U BCeW Halle MeTaranakTUKu.

Hanunune npobnembl Bcerga ctumynupyetT OpMUMPOBaHME TUMNOTE3, KOHLUEMUMA, 3aTeM Teopun wu
TEXHOMOrMIN, a 3aTeM M BCeN WHMpacTPyKTypbl AnA Bbixoga Ha [psgywime Pybexu OBOMOLMOHHOMO
umkna.

Kpome cTaTyca BpemMeHW He MeHee BaXHO OnMpeaenuTbCs C  OHTONMOTMYECKUMU KaTeropusiMm
npocTpaHcTBa, MaTepun 1 AsmKeHus. 3aeck B npeaasepun CuHTesa HoBol napagurMmel Hac nomxkuaaT



OonblUMe HEOXNOAHHOCTU C Hallen 3HAaKOBO-CUMBOJIMYECKOW HayKoW, NPeACTaBnsiloLLEeNn Ha camom aene
Tonbko MeTtadopy un Anneroputo bbitus.

[na unnioctpaymm 3Toro Tesmca MoOXHO pacCMOTPETb HEKOTOPbIE pe3ynbTaTbl MHAOPMALMONOTMYECKOro
uccrnegoBaHnst B MoHorpadgum [7], roe 6bino BbisiBNEHO nogobue aToMHbIX M 3Be3fHbiX cuctem. Ha
OOMbLIOM KONMYEecTBe MPUMMEPOB, WUCMONb3ys CreumarnbHyld MeTOAOSIoOrMio, aBTop AoKasas, 4To
napameTpbl MOObIX OO0BLEKTOB (U3NYECKON BCENEHHOW (OT HYKIOHOB A0 MeTaranakTuKM) MOXHO
paccunTatb U CUCTEMHO MNpOaHanM3MpoBaTb €CnM M3BECTHbl TOMbKO TpM napameTpa - Macca,
BHYTPEHHSAS CKOPOCTb YacTuy W cnuH. B MoHorpadmm wucnonb3oBaHbel 6onee 700 dopmyn, 150
anarpaMm-rpaduKoB M NMPOBEAEHO COMOCTaBNeHne ¢ paboTamMu NpodeccMoHarnoB, CNMCOK NUTepaTypbl -
okono 400 HanmeHoBaHUN.

Okaszanocb B UTore, 4Yto 3Be3apbl rMaBHOW MOCNeA0BaATENbHOCTU NOAOOHbI MO nepeyvyHr BCeX OCHOBHbIX
napameTpos ” CBOWCTB aToMaM Tabnuubl MeHaeneesa. I'IpM 9TOM COJIHEeYHaA cucTtemMa napameTpn4eckun
ABAETCA aHalilorom n3otona atoMa Kucropoga, a pacnpeaerneHmne 3ses3 B Hawewn ManakTuke noBTOpAET
pacnpegeneHne XMuMn4eCcknx aJfieMeHToOB Ha COJTHLE.

B mogenu NeHoma Mwupa [6] pasBuBaeTcs anonornyHas koHuenuus dusmkn bbitus, XKusHn n Pasyma
(vnn Hawero Peana) B KOTOPOW, HA OCHOBE MPUHLIAMOB CUMMETPUM, FAPMOHWM, KUPaAnbHOCTUM W T.M.
obHapyxeHo perctBne MacwTabHbix Cunm u npoueccoB, KOTOpbie onpenensawT 3aBonoumio 6a3oBbix
06bekToB ¢ Wwarom 105, HauMHasa OT MakCcuMoHa (NnaHKoBCKuA MacwwTab) go MeTtaranaktvku. A maTpuua
WHBaApWaHTOB, BeNUYMH 1 3akoHOB ['eHoma dusnyeckoro Peana [6] nepekpbiBaeT n cogepxut B cebe B
0606LLeHHOM Buae Bce popMynbl MOHorpadum [7].

®epgocnH C.I. yeTko nokasan, 4YTO COOCTBEHHOE BpalleHWe 3Be3[ W ranakTuK KOHTpOonMpyeTcsi
KOHCTaHToM hs, aBnsaowencsa MmacluTadbHbIM 1 YaCcTOTHBIM aHanoroM NocTossHHoW [naHka ans aTomMoBs.

Kpome TOro, yganocb nokasatb, YTo B COMHEYHOW CMCTEME KBAHTYHTCA Kak yAernbHble opbuTanbHble
MOMEHTbI UMMNYyNbCa MMaHET, Tak U UX CMMHOBbLIE MOMEHTLI. YTO KacaeTcs MarHUTHbIX MOMEHTOB MaHeT,
3Be3[, M ranakTuk, TO OHM SIBNSAKTCA MaclTabHbIMKW aHanoramMy MOMEHTOB 3MEKTPOHa M MpPOTOHa B
npeanonoXeHnu, YTo 3T 06 bEKTbI COOTHECEHbI C 3-X MEPHOWN CUCTEMOW KOOPAUHAT.

OTctoga MOXHO caenaTb NpeaBapuUTEnbHbIA BbIBOG O TOM, YTO 3-X MepHble KOOpAMHATHblE CUCTEMBI, B
KOTOPbIX Mbl paccMaTpuMBaeM Kak aTOMHble, Tak U 3Be3AdHble 0ObeKTbl 1 MPOLIeCChl ONMPasiCb Ha CBOW
yyBCTBEHHbIN Pa3ym (CeHcyc) u TeopeTudeckun (37X MepHbI) gymawowmn Pasym, sasnsawTcs
npoctenwmnmm B rpynne N-MepHbIX MWPOB. TOMbKO 34€Cb BO3MOXHO CyLIECTBOBaHME aTOMHbIX,
3BE3[HbIX M MMaHeTHbIX CUCTEM, CTabunuanpyemMbix MaclUTabHbIMKM cunamu, AencTBre KOTOpbIX 3ad4aHo
KBagpaTtoOM pacCTOSHWS UM XPOHOMETPUYECKMM WHTepBanom (MexaHwka HbloToHa, anekTpogvHamuka
Makceenna, u3auka cBeTa, crneumanbHas W obWas Teopunm OTHOCUTENbHOCTW, PEnATUBUCTCKas
acTpodusnka u T.n.).

Torga kak cduanka NHOBLITUSA, MHasa xu3Hb 1 NHOM Pa3yM, HMKaK He MOXeT pa3MecTUTbCs Ha OCHOBE
unu B 6a3e Hawero Peana.

OpHako ¢ no3vumi 6MosHepromHdopmaTkn eHOMEH YernoBeKa XapaKTepuayeTcsi MHOTOMEPHOCTLIO U
MHOroobpasnem KOOpAMHATHbIX CUCTEM CBOen AeATenbHocTu. CnoxHocTb GuocouunanbHon Popmbl
YKnsHn n reHom yernoseka [4, 5], ero cneundudeckaa ngeanbHOCTb, UHTEMNNEKT, NCUXMUKA, YYBCTBEHHbIN
Tmn CeHcyca, 3acTaBndAwT npegnonarate HanuuMe nponucky ana Hawen CyuwHOCTM B aHKraBe
MHOTOMEPHbBIX MUPOB Ui B YHUBEPCYME, KOTOPbIN Kak Obl oxBaTbiBaeT Puanyeckyo BeeneHnyto.

Ecnun monekyna OHK [5] aBnsieTcs HocuTenem Tonbko Guonormyeckon uHdopmaumm, nbo onpegenset
CUHTE3 OErKOB M CTPYKTYPY BCEX MPOYMX MOJSIEKYIT KNETKM 1, BO3MOXHO, BCEr0 opraHM3mMa, T0 BO3HUKAeT
Bonpoc o Hocutene Mudopmaumm ong 4enoBevyeckoro MHTENNeKTa, KOTopbli Noka He OBHapyXeH.

Mo NnpegBapuTesibHbIM OLIEHKaM 3anncb Koga KreTku MiekonuTalrLlero coctaBnseT 264 TbiCa4m CTpaHuL,
ybopucTtoro TekcTta. TpexOykBeHHble CnoBa TFEHETMYECKOro KoAa COBEPLUEHHO OAMHAKOBbI Y BCEX
opraHusmoB Halero Peana. [OCKONbKy BCe XMBOE Ha NiaHeTe UCMOoNb3yeT OAMH U TOT Xe reHeTUYecKnin
Kod, TO €eCTb, FOBOPUT Ha OAHOM f3blke, TO credyeT HaWTM Hawero obuwero npegka, KOTOpbIf
COBpPEeMEHHOW Hayke rnoka He usBecTeH. V13 moHorpadum [4] cnegyeT Takke, YTO Kpome "Heorno3HaHHoro"
WCTOYHMKA XU3HM B HaLUEM MUpe, TakoBbIM >xe aBnsieTcs n NctouHmk CosHaHuda. P. TomncoH war 3a
laroM [JokasblBaeT, 4YTO COBPEMEHHble KOHUEenuuMM W mMoaenu oOOoOLIEHHOro HerpokoMMbloTepa



(koTOpbIA MOXHO 6bIN0 Obl B AanbHenweM O00bABUTb UCTOYHMKOM KOJIITEKTUBHOIO CO3HAHWSI) COLEPXKMUT
TONbKO MexaHuveckue AeTanu, SfeMeHTbl U anropuTMbl BbIYMCIIUTENBHOIO npolecca. A 3Toro sIBHO He
[0CTaTo4YHO, YTOobbI 06ecneynTb BCe NaHAWadThbl, KOHCTPYKLUUM U JIOTUKY YENOBEYECKOTO MbILLSIEHUS.

ABTOp cnpaBeanuBO 3aMevaeT, YTO PUNocodbl C APEBHUX NOP 3aHMMAKTCH NPobnemMon Co3HaHus, HO
OHa OO0 CuUX MOp He oOKasana HWM Manenwero BIUSAHWS, HU Ha U3KKy, HU Ha xumuto. OTcyTcTBME
mMexgucuunnmHapHoro CuHTe3a, CaMO3aMKHYTOCTb Ha CBOW fOKanbHbIA NPeaMeT OTAENbHbIX Hayk -
CMMMTOM OrpaHWYEHHOCTW BCEW METOAONOrMM COBPEMEHHOW HayKku, KOTopas akueHTUpyeT CcBoe
BHMMaHWe Ha MaTemaTuyeckux dopmanmamax (TO eCTb, Ha MHCTPYMEHTE MO3HaHUHA, a He Ha CamMoM
obbekTe).

Ha Hawen mctopuyeckon apeHe pakTMYecku npousollna rpaHamosHas mMuctudumkaumsa Bcen caepsbl
TeopeTn4eckon OM3nkM 3a cHeT NogmeHbl obbekTa Ho3uca Ha nHcTpymeHTapun CybbekTa. lMoatomy go
CUX MOP HEOMO3HaHHbIM OCTaeTcs He Tonbko MHOGbITME C MHbIM Pasymom, HO M Hawe cobcTBeHHoe
BbiTre ¢ Hawwmm PasymoM. He yauBuTensHo, 4To Ha oOHE CO34aHHOro MHAOPMALIMOHHOTIO WyMa MHorne
uccrnegoBaTenn paccMatpuBalT MUP  Kak Herno3HaBaeMmbll  KnyboK CryYyamHO BO3HMKAOLWMX U
ncyesarLLmx CNoXHbIX popm, COBbITUI U ABMEHUA.

P. ToMncoH nocTynupyeT B uTOore B KayecTBe MepBOMpUYMHbI MUPO3[aHUs HeKoe Hepeayuupyemoe
pa3yMHOE CyLIeCTBO, HO OMyckaeT CTaavio 3BOJIOUMM, OTHOcsAWYylocAa K ¢usuke BbiTus, koraa
NponcxoauT pasBepTbiBaHMe 6a30BblX KaTeropuii NEepBOOCHOBbLI, OMPEeAEeNsWMX CylecTBoBaHue
mMaTtepun B MPOCTPAHCTBE U BPEMEHMN.

AHTMYHas dunocodumss n coBpemeHHass avanektuka [9] cogepxaT paspaboTaHHOE A0 Menbyvarmnx
AeTtanen yveHve o Bbitum n NHOBBLITMN. CuHTE3 3TUX KaTeropun cosgaeT CTaHOBMIEHWE, U3MEHeHMe,
9BOMOLUMOHHBIN  npouecc u  uukn. dunocoduna WHOGLITMS MeoHa COOTBETCTBYET KOHLIEMNUUM
NPOUCXOXAEHNS MHBIX (DOPM KU3HM M pa3yma, a Takke ux TexHonormam. MeoH [9, cTtp. 132] ectb TOT
MOMEHT B CyLLeM, KOTOPbI 3acTaBnseT 3To cyliee camo cebs orpaHnynBaTh 1 onpegensatb. MeoH ectb
nppaunoHanbHO-Hepasnuuumas U CnioLwwHas NoABUXHOCTb. DTO MHOObLITUE HEMPEPbLIBHO YCKOMNb3aeT OT
oxBaTta TOW UMM UHOW KaTeropmen n no3TomMy HaxoamTcs BHe cdepbl PaumoHansHOro, OHO He NOCTMXKUMO
Ans obbigeHHoro Pasyma, koTopbli onepupyeT OOpMIIEHHbIMU MOHATUSIMUM UM Bcerga umeeTt Aeno ¢
MacCOW, Hanu4yHblM pakToM, TENIOM CMbICNA, KOTOPbIE U ONPeAENstoT peanbHOCTb Kak TakoBYHO.

ABcontoTHas guanektvka [aeT paclUMpeHHOe TPaKTOBaHWE KaTeropui BENUYUMHbI, BPEMEHW,
NPOCTPaHCTBa M Macchbl. B YacTHOCTU JokasbiBaeTCs, YTO KOCMOC MposiBnseT cebsi kak eauMHWYHOCTb
arnorM4yeckoro CTaHOBIEHMS, €ro Bpemsl JIerko CXKMMaeTcs W paclumpsieTcs, OH HaxoauTcs B
NPOCTPaHCTBE U He HaxoAWTCsl B HeM. M3 3TOM OManeKkTUkU MOXHO BbIBECTM BCE MOCTyNaTbl Teopuu
OTHOCUTENBHOCTH, HO YK€ B OHTONOrMYECKOM BapuaHTe.

BorocrnoBve u mMucTuka B npegaHum BOCTOYHOM uepksu [10] yuuTbiBaeT M NpusHaeT MWMYHbLIA OMbIT
WHOuBMAA B NO3HaHUM BOXECTBEHHbIX TaH 1 OTHOCUT ero K cdyepe OYXOBHOW KU3HW.

He BaaBasicb B AeTanu MOXHO KpaTKO noaBeCTU UTOrn aHanunsa I'IpOGHEMbI cnegywowmm 06pa30M:

1. YenoBeyecTBO B UHTEPBArne HECKOMbKUX OECATUNETUA BrepBble 3a BCIO CBOKO UCTOPUIO BCTYNWUIO B
¢hazy cneundunyeckn BUPTyarbHOMO M MCUXOU3UYECKOrOo B3aMMOLAENCTBUA C (PU3NYECKUM, a He C
dunocodcknum UHobbITem n UHon dopmon Pasdyma. Mepenosbie OTpsiabl YYeHbIX U uccrnegoBaTenen,
KOTOpbIX HasbiBaloT ydonoramy 1M cneunanucramym no 6uoaHepronHpopmaTtuke (HOBbIMW 3KOMOramu),
Cymenu cosgaTb MWHTennekTyanbHble pybexu o6OpoHbl ANs agantauum K BOMHE HEMO3HAHHOro U
HenocTX1Moro nepesoHavana bonbLon BceneHHon, BKITOYMB €ro B CBOW Te3aypyc.

2. XoTa coBpeMeHHasa Hayka onpefenser TPeXMepHOCTb MPOCTPaHCTBA KaK aMMupuU4eckui gakT, oHa
3TO JenaeT He COBCEM KOPPEKTHO. Bce chmamyeckne BennumHbl, NnapameTpbl U CamMyn 3akOHbl 0OpasyroT
cBoe MHoromepHoe [LT] NpoCTpaHCTBO CO CBEPHYTBIMU MEPHOCTAMMU (3TO BCE OTpULATESNbHbLIE CTEMNEHU
COOTBETCTBYIOLLUX XPOHONPOCTPAHCTB). YTO kacaeTcsi maTepuarnbHbIX Ten, T0 B Mobom macwrtabe oHu
TPEXMEpPHbI, OHM HEe CTaHOBATCA 0-MepPHOM TOYKON UK 1-MepHON NIMHMEN.

3. THoceomnornyeckas ¢wusmka, 6uonorus, matemaTuka yxXe AaBHO aKUEHTUMPYIOT CBOE BHMMaHue U
pecypcbl Ha WuccrnegoBaHMe CaMOro MO3HABATENbHOrO WHCTPYMEHTapus, W npegjana 3abseHuto
OHTOMOrN0, TO ecTb Pn3nKy 1 TexHonormo camoro beiTnsa n ero godepHux Ctpyktyp n Cuctem, KOTOPbIX
Ha3biBaloT XKusHbto n Pasymom. 3T0 Npon3oLuno B X04e MCTOPUYECKOro pasmMexeBaHust U pasgeneHus



nonHomounn mexay dmsmkon n dunocoduen, kotopas, KCTaTn, JaBHO co3aarna kateropuarnbHbii 6asunc
ansa OHTonoruu.

4. Mpobnembl, NocTaBneHHble ydonormen n O6MO3HEPromMHPOPMaTUKONA, Ha cCaMoM Aerlie, BO3HWUKIU B
3Moxy cMmeHbl HayyHon v LinBMnn3aumMoHHOW napagurMbl, U OHW BNUCAHblI B KOHTEKCT MHOFOMEPHOro U
MHOrOYpOBHEBOTIO KpU3nca COBPEMEHHOW LMBUNN3aLMM, BbIXOA N3 KOTOPOro BO3MOXEH Yepes passButme
Hosow 3OHepreTnkn Ha ocHOBE MHMOPMALMONOrMYECKNX PECYpPCOB U NPOLECCOB, Y U3MEHEHMS BeKTopa
pa3BUTUSA BCEro YesrioBeyecTBa U ero LieneBon pyHKUuK.
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HINO KAK KOCMUYECKUU ®AKTOP NEPEHOCA NrEHETUYECKOW
NMHO®OPMALIUN N IBOJTIOLUINN XKU3HU HA 3EMIIE

Cumakoe KOputi Neopauesuy

HaHHas paboTa caenaHa Ha OCHOBE 3KCTMepMMEHTarbHbIX MCCIefoBaHUi aBTopa B MecTax MoCagKu
HINO u npoBegeHHOro MM aHanuM3a nMTepaTypHbIX WCTOYHMKOB, PACCMaTpPUBAOWUX FeHeTuYeckue
nepecTpoiikM, a Takke Npobrnembl CBsi3aHHble C (PUITOreHEe30M U OHTOreHEe30M KMBbIX OPraHU3MOB Ha
3emne nof BrvsiHUEM KOCMUYECKMX (DaKTOPOB.



Mapapokcbl 3BONOLUNOHHOIO yYyeHUs. B HacTosiLee BpeMs yueHble ellle He MOTyT YETKO OTBETUTb, Kak
NPOUCXOAMT 3BOJOUMSA OpraHmdeckoro muvpa Ha 3emne. EcTb obwenpuHaTas Teopusa Y. [apsuHa, 4TO
OBWXYLLUMM (hbakTopom 3SBONIOLUKN ABMsieTcs oTbop Hambonee npucnocobneHHbix ocobern B Gopbbe 3a
cywectBoBaHve [1]. [danee 370 y4yeHWe ObIIO NEpPEHECEHO Ha TeHEeTMYEeCKUn YpoBeHb, Obina
copMmpoBaHa TeOPUSA CUHTETMYECKON 3BOMIOLMUN, UM HEOAAPBMHM3MA, KaK ee HasbiBaloT Ha 3anage.
Ecnu JapsuH roBopun o6 oTbope NpM3HaKoB, TO €CTb paccmaTpuBan BOMNPOChHl HA YPOBHe deHoTuna, To
no TeOpUM CUHTETMYECKOW 3Bonouun B 6opbbe 3a cyliecTBoBaHME Yy OpraHM3MOB OTOMPAKOTCS yXe He
NPU3HaKu, a reHeTU4eckme MyTauum, NonydmnBLUMECH NOS BO3AENCTBMEM OKpyXatoLlen cpeabl. MNapagokc
nonyymncsa ewe 6Gonble, Yyem y [apeuHa. 3a npu3Hak OTBEYalOT COTHUM U ThICAYM FEHOB, @ MO 3TOW
Teopuu yxe otbmnpatoTcs oTaenbHble MyTaLMu, YTO ManoBepoaATHO. [ns Toro 4Tobbl M3MEHUNCA NpU3HakKk
y opraHu3ma, u oH ctan 6onee npuCNOCOBNEHHbIM K OKpYXalLen cpefde, HYXHO 4TOoObl MmyTauums
HanpaBfeHHO NMPOu3oLLUa He B OOHOM reHe, a BO BCEX COMPSPKEHHbIX reHax OoTBevatolMx 3a [aHHbIN
npu3Hak. MyTaumMm nNpoMCXOOAT CrnyvanHO, M O4YeHb pedko BbiNageT Ccryyan, korga npovsongyT
N3MEHEHWs1, KOTopble Obl 3aTPOHYNM CTPYKTYPY BCEro opraHmama v ganuv 6bl HOBbIN MpU3HaKk.

MOXHO, KOHEYHO, MPWHATL BblABUHYTOE [apBMHBLIM MOMNOXEHWE, YTO MONOXUTENbHBLIE MNPU3HAKK
NOCTENEHHO HakannuBalTCsA Yy OpraHM3MOB B npoLiecce oTbopa Bo BpeMsl GopbObl 3a CyLecTBOBaHueE.
Ho octaeTcs coxaneTb, YTO 3TO He Tak. OTW MOCTENeHHO HaKanjvBalolMeCs MPU3HAKM He UMeloT
HMKaKOro 3HauyeHust ANsi XMLHWMKOB, KOTOpble MUTAlOTCA CBOMMM kepTBamMu. OHU e Bedb He 3HaloT,
Kakue ocobu HecyT MOJOXUTENbHbIE NMPU3HAKM U HE OyMaloT, Kak CoXpaHuUTb UX Ons Oyayluiero otéopa,
yTOObl LWIMa MporpeccuBHasl 3BOMOUMS. A caMU He3HauuTelbHble M3MEHeHUs! He cnacyT XWU3Hb ee
BragenbLy Npyv Takoi GornbLIo BapuaLmm NPU3HaAKOB Y KMUBbIX OPraHM3MOB.

Xopowo, npeactaBuMm, 4YTO co3gaTenn CUHTETMYECKOW SBOMOLMM MpaBbl, MOCTENEHHO WNU cpasy
NPOrpeccuBHbLIE NPU3HAKM HAKaNMBaKTCH Y OPraHM3MoB, NOSIBIIAIOTCA HOBblE BMAblI OpraHM3moB, 6onee
npucnocobrieHHble K OKpyXKatolen cpede, HO BCe, YTO OHU HaKOMWIM, OOIMKHO ObiTb rge-To 3anmcaHo.
3anMcaHo y XMBbLIX OpraHM3MOB 3TO MOXET ObiTb TONMbKO B reHax, TONbKO Tak OHWM MOryT nepedaTb
WHopmaLmo, NpruobpeTeHHy0 B MpoLecce 3BOMOLUK, CBOMM MOTOMKaM. YTO e nonyyaetcs, 4em
OonblUe reHeTUYEeCcKnx 3anucen y BbICOKOPa3BUTbIX CYLLECTB, TEM BOMblUe Y HUX AOMKHO ObiTb reHoB,
OTBEYaKLLNX 3a CTPOEHUE 1 NOBEAEHME, MO CPABHEHMIO C NPUMUTUBHLIMU OpraHu3Mammn? A 3TO He Tak.
OkasbiBaeTcsl, gaxe Yy OAHOKNETOYHbIX TPUXOMOHan reHoB B 20 pas OGornblue, YemM y 4YenoBeka, a
KonmyecTBo HykneoTnaos B [JHK y Hac Takoe >xe Kak y HeKOTOpbIX NnAarywek u Mblwen. OTCYTCTBYIOT B
OHK 3anucu, kak ycTpoeH YyenoBeveckuin Mo3r, u apyrne 6onee coBepLUeHHble OpraHbl N0 CPaBHEHUIO C
OOHOKIETOYHbIMM CyLLecTBaMW. 3HaA4UT, He HakannuBaeTca B nMpouecce oTbopa reHeTudeckas
WHdopMaLUKns, n OTOOP He ABMAETCS ABWXKYLLEN CUITON 3BOSHOLUN.

Ho Begb asonounsa-to naet. I 3agecbs MOXHO BCMOMHUTL OPYryl0 TEOPUIO, YTO YXXe camMoWn Mpupoaomn
3aroXeH MpOrpeccuBHbLIN MyTb pPasBUTUSA OpraHn4eckoro mwupa. Wctopudeckoe pasBuUTME KUBBIX
opraHu3moB Ha 3emne ngeT no onpefenieHHbIM 3aKkoHaM, Tak Xe Kak U UHAMBUAyanbHoe passutue. 310
Teopusi HoMoreHesda. Cpean HaluMX YYeHbIX 3Ty Teopuio noadepxueanyd U passuBanu BblAaloLinecs
owvonoru I1.C. Bepr, A.A. JTiobuwes [2].

Hy, a kak ObiTb ¢ Y. [apBuHbIM, Heyxenu oH owwunbes, BeAb SBHO BMOHO, Kak MeHsieTcs obnuk
OpraHM3MoB MoA, BNMSIHUEM €CTeCTBEHHOro oTbopa B npouecce GopbObl 3a cywecTBoBaHue. A 3TOro
HUKTO WU He OTpuLAeT, B TEOPUU HOMOreHesa [OapBMHW3M MNPUCYTCTBYET, HO Kak BCMNOMOraTenbHbIi
mexaHuaMm. OpraHuambl npucnocabnueatoTcss B npouecce 60opbbbl 3a cyllecTBOBaHWE K [AaHHbIM
ycrnoBusiM. OTO NMomMoraeT UM BbRKUTb, HO HE cO34aTb BETBM MPOrPECCUMBHOMO PasBUTUSI, KOTOPbIE YXKe
WH(OPMAUMOHHO npefonpenerieHbl  3akoHamu  pasBUTUS, MO3TOMY [OapBMHU3M MOXHO HasBaTb
CeneKkLMOHHbIM ajanTaunoHnaMom. JapBuH yBuaen oTaenbHble BETOUKU Ha AepeBe 3BOMoLUM, TO, YTO
cpasy e bpocaeTcs B rnasa uccrnegoBaTens, HoO 0 KOpPHe emy GbIfo elle 04YeHb Aaneko.

Teopuss HOMOreHesa 3TO TOMbKO OAHO M3 OOLWMX NPeAcTaBneHW yyeHblx 06 aBonoumu. [anee Mbl
nonpobyem BCKpbITb HEKOTOPbIE MEXaHM3Mbl 3aKOHOMEPHOTO Pa3BUTKSA XXMBOW NpMpoabl U caenatb elle
HebOoNbLUON War B pa3BuUTMM ydeHust o chunoreHese. Kak HM CTpaHHO, B MPOLIECC MO3HaHMS OOHOW M3
rnaBHenwmnx npobnem 6Guonormm - 3BOMKOLMMK, Mbl MPUBMAEYEM TaKOW KOCMUYECKMA (DaKTOp, KOTOPbIN
cenvyac nogu HasbieatoT HJ10.

I'Iapap,oxcu unHaunBmnayanbHOro pasBuTUa U reHeTUKWU. [(MaBHbIN npouecc B wumHAMBMOyarbHOM
passutum - popmupoBaHne Tena Gygyuiero opraHnama unu mopdoreHes. MopdoreHes npoTekaeT Ha
rnasax TbiCAYen MoAen, HO A0 CUX MOop ero MexaHw3Mbl OcTalTcs 3aragkor. KoHeuwHo, 3HauuTenbHas
4acCTb YYeHbIX peliuna, Y4To nnaH CTpOoeHuA Toro UM UMHOro opraHmsma 3anncaH B reHax. Op,HaKO
,qaanePlLuee passutmne CaMOW Xe reHeTUKM NOCTaBuUIIo Nanku B Koreca B TEeoputo CToJ1b NPUMUTUBHOIO



00bsICHEHMSs1 NpoLecca MopdoreHesa. Yxe B cepeuHe NpoLuioro Beka ronniaHackuin ncenegoearens X.
PaBeH [3] nogcunTan KonuyecTso MHOpMaL MM B ONSIOA0OTBOPEHHOW ANLEKIEeTKe, TONBbKO YTO HavaBLlen
passuBaTbCd, U B CHOPMMPOBAHHOM OpraHu3Me, M oKasasnocb, YTO OHO BO3pacTaeT Ha 12 nopsgkos.
Takune xe nogcyetbl nposenu H. [ankoB u . Kactnep [4]. [No3gHee reHeTUKM MOATBEPAWUSIU, 4TO
KONMMYeCTBO WHpOpMaLuM, KOTOpOe HaxoAWTCsi B reHoMe B3pocnoro opraHuama, (1o ectb B [OHK),
cocTtaensieT Bcero 109 6ut. Takoe KONMYECTBO MHpOPMaLMM MOXHO Pa3MeCTUTb AaXe Ha COBPEMEHHOM
DVD pgucke, unv B yBeCUCTOM TOMe 3HUMKNoneamn. B cpopmmpoBaHHOM Xe opraHuame Ans peanu3auuu
BCEX HacneaCTBEHHbIX MPU3HaKoB MCHOHb3¥eTCH NHpopmaums 10% 6uT. Tonbko Ans opMMpoBaHUS
OZlHOro MO3ra 4erioBeka notpebyetcsa 10" 6UT. BTO KOMMYECTBO WHpopMaLn Tenepb yKe MOXHO
pasmecTuUTb He B OAHOM YBECMCTOM TOME, a MunnMapaax TOMOB CMOXEHHbIX OOUH Ha Apyron. Ho nayka
3TUX TOMOB MO CBOeW BbicOTe OyaeT paBHa pacctosHuto oT 3emnn go ConHua u obpatHo. MoxHO
caoenatb elwe OAHO CpaBHEHWE HocuTenem reHeTudeckon wuwHgopmauun. Ecnn Mbl  3anuwem
MHopMauuto, xpaHawyca B OHK Ha ogHOM necuvHke, TO AN pasMmelleHus BCen peanu3oBaHHOM
WHdOpMaUMM B MpoLEecce pa3BUTUSA OpraHuama noTpebyeTcs MEeCYMHKM CO BCEro OrPOMHOrO Miispka.
Kopoue roBopsi, peannsoBaHHOW MHPOPMAaLMM Yy Pa3BMBLLETOCH OpraHn3Ma Ha KBaHTUIIMOH buT BornbLue,
yem 3anoxeHHon B [OHK. Cpasy e BO3HMKaeT BOMpoOC, OTKyda mnocTynaeT Oonbwasd 4acTb
HacneacTBeHHoOM uHdopmaumn. KoHewyHo xe, wn PaBeH, W Jpyrme wccregoBaTenu caenanu
NPUONN3NTENBHBIN pacyeT, HO pasHMLa Mexay MHdopmMaunen aaHHom xueomy cyuiectsy B HK n Tem,
YTO peanbHO UCMONb30BaN OpPraHn3M AN CBOEro pasBuTUS, Tak BeNuka, YTO owmnbKa Ha Tpu nopsiaka
NPaKTUYECKM HUYETO NOYTU HE peLuaer.

BbiBog TakoB, xoTenu 6bl Mbl 3TOM0 MM HET, HAM Hago MPEeAnoSIoKUTb, YTO CYLLECTBYIOT BHEKINETOYHbIE,
a, ecnn XxoTuTe, KOCMUYECKMe HOocuMTenu WHopmauun, KOTopble CBSA3bIBAOTCA C WMHOAUBMAYaNbHON
nHdopmaumen, 3anoxeHHon B AHK, n opraHuam peanusyeT 3Ty MHMOPMaUMIO NN AeKoaupyeT ee B
pesynbTtate mopdoreHesa. Kocmuyeckme HOCUTENU MHAMBMAYANBHON HACNeACTBEHHON MHGOPMaUUKN 5
HasbiBato Guomatpuuamn. I onatbe HaMm NpPUAETCs CTOMKHYTbLCS C BOMPOCOM y4acTusi B 3TOM npouecce
HINO, Tak Kak HMKaknx Apyrux npeueaeHToB MacCMpoOBaHHOMO nNepeHoca nHdopMaLmmn M3 Kocmoca noau
noka He 3HaloT.

FeHeTn4eckne M MopcoreHeTMYecKMe uccrnegoBaHMA Ha MecTtax nocagku HIO. Tlpexpe yem
roBOpPWTb O HanpaBfeHHOM MepeHoce reHeTUYeckon MHpopmMaumm U3 KocMoca, He06X0ANMO BbISICHUTD,
€CTb N1 BoO6LLE BNUSHME HA reHETUYECKMIA MaTepman XnBbiX 3eMHbIX OpPraHM3MoB, Nosnen, HaBeAeHHbIX
HINO Ha mecTtax "nocagku". BbisscHeHMe 3TOro Bompoca MOXeT okasaTb ABOsiKyl ycrnyry. Bo-nepsbix,
WCKIMIOYUTb BO3MOXHOCTb OMacHoro uanyveHus ot HIO unu xe nHAyLUPOBaHHbIX UM MOMEN Ha MecTax
"nocagkn” Anst YenoBeka C reHeTUYEeCKOW TOYKMU 3peHusl. Bo-BTOpbIX, NocTapaTbecsi pa3obpaTtbcs, ecnm
NPOUCXOAMT M3MEHEHWE TEHETUYECKOro MaTepuarna y 3eMHbIX OpPraHu3MoB, AfiS Kakol uenu 3To
jenaetcs.

HoctaToyHO B NpobUpKY C Bogow [o6aBUTH NWLb Kanmk MOMoKa, Yepe3 HEeKOTOpoe BpeMs Ha
NMOBEPXHOCTM BOAbl MOSIBUTCS MHOTMO MOJOYHOKUCTIbIX OakTepuii. OHM Kak pa3 M cryxaT MNuLen
WHdYy30puaM (Tydenbkam-napameumsam - Parameacium caudatum). MoxHo 3aroTtoBuTb Lenble 6aTapeu
NpobupoOK C 3TOM KynbTypoW WM MNoAcyMTaTb, C KakOM CKOPOCTbIO NapameLun pas3BuBaloTcsa. Takyto
DaTapeto npobuMpok s 3akonan Ha Hepento B mecTe noseneHus HITO B NogmockoBbe, B parioHe nocernka
HoBein Mepycanum [5]. O6bekT TaM He cagurcs HemnocpeACTBEHHO Ha Mo4YBy, a kak Obl cToaAn B
CBETOBOM KOHYyCe, HarnoMuHas ruraHtckuin rpub. B cTa matngecsatu meTpax OT 3TOro Mecta Ha Ty Xe
rnybuHy (NSTb CaHTUMETPOB) BbINM NOMELLEHbl KOHTPOMbHbIE KyNbTypbl Napameuunin. Cpok npebbiBaHus
TeX W Opyrux nog 3emnen - cemb AHen. 3a 3TO BPEMS OHW AOIDKHbI AaTb OFPOMHOE MOTOMCTBO, Bedb
AeneHne KNeToK y HUX MPoUCcXoauT Kaxkable ABaduaTh YeTblpe yaca.

Mo ucTeyeHWn 3agaHHOrO Cpoka KynbTypa napameuun Obima wu3sneveHa u3 nousbl. [axe 6es
MUKpOCKOMa B BEpXHEW 4actu npobupok napameumm Obinv BUOHbI Kak Menkas ©Gemnasd nbifb.
MMKpPOCKONMYECKMIN aHanM3 1 NoAcYeT KMNeToK nokasan, 4to B 1 mn KynbTypbl B Mecte "nocagkun” HIO
napameuun npumepHo Ha 1/3 Gonblie, Yem B Tex Npobupkax, KOTOpble HaxoAunucb Ha (POHOBOM
y4yacTke.

B 3oHe nocagkm HIMO napameunn okazanucb KpynHbIMU. OHU HE HECININ HUKaKMX YpOACTB. 3HA4YuUT, camo
octaTtoyHoe Bosgenctene HIO (HaBegeHHOe Morne) He CHWKaeT Temna AeneHus KNeTok MHAy3opuin 1
AaXe HecKomnbKO MOoBbIlWAeT ero. FAapa napameumin He HeCnu OTKIMOHEHWW, XW3HEHHble MNpouecchl U
nynbcaums COKpaTUTENbHbIX BaKyonen He OTNiMYanmcb OT HOPMbI.

MoxeT 6bITb, HApYLLIEH FrEHETUYECKU MaTepunarn, CHMXEHO KOnm4ecTBo Ae3okcupunbonyknenHoson (OHK)
n puboHyknemHoBon (PHK) kucnot? OkpawwuBaHve napameuuni Ha copepxaHune [OHK un PHK



aKpVAMHOBBLIM OpaHXeBbIM M MpPOBepKa Ha JIIOMUHUCLEHTHOM MUKpOLMTOOTOMETPE MOKa3bIBaeT, YTo
OTKJTOHEHWI B COOEPXKaHUN HYKITEMHOBLIX KACMNOT HET. MIHTEHCMBHOCTb OKpacku B 3oHe "nocagku” HIO n
Ha ooHEe NPUMEPHO oAMHaKoBas.

CnepoBaternbHO, KIETOYHOE feneHue y npocTevwmx nog BrusHueM HasefdeHHbix HJ1O nonen He
HapyLLaeTcs, a reHeTU4YeCKMn matepuran B KOIMYECTBEHHOM OTHOLLEHWWN He MpeTeprneBaeT U3MEHEHW.

OpHako B cBOOOOHOM COCTOSIHUM MPOCTENLLME BCe Xe yXxoasaT u3 30H "nocagku” HJ10. Yem xe MOXHO
00bACHUTL OTCYyTCTBME Tam npocTenwmnx? MNepeas Bepcusa: oHM BOCNpuHMMaloT HaBedeHHble HJTO nong,
UCNbITbIBAOT (pM3Monornieckoe Bo3gencTane n yxoasaTt B 6esonacHyto ons HUX 30Hy. BTtopas: B mecTte
nocagku MNosiBnsTCA obnactv, B KOTOPbIX MOET TPaHCMYyTauusi XMMUYECKUX INIEMEHTOB, MOSIBMSOTCS
TSDKenble  MeTansbl, KOTOpbIX WHdy3opuM un3beratoT. Bce e 3agadyy C  BO3OENCTBMEM  Ha
HacneACTBEHHbIV annapaT XXMBbIX OPraHM3MOB OKOHYATENbHO MOKa HeNb3sl CYUTaTb pelleHHon. [oTomy,
YTO MPOCMOTPEH KOMNMYECTBEHHbIV nokasaTenb cogepxanua OHK n PHK. U He nccnepgosaHo coctosiHme
reHOB Ha MOJIEKYISIPHOM YPOBHE, MPY KOTOPOM MOTYT MOSIBUTLCSt TOYEYHbIE MyTaLUN.

MoxeT 6biTb, uccnegyss HJ1O, nogvM nomagaloT kak pa3 B Te KaHamnbl, MO KOTOPbIM MepegaeTcs
WMHOPMaLNS O NEPEHECEHNN XM3HW C NMAHETbl Ha NIaHeTy, U3 OOHOW ranakTuku B Aapyryt? U Tak
OCYLLECTBIAETCS NaHCNePMUs - paccerieHne XMU3HN B KOCMUYECKOM NpocTpaHcTBe. HaBepHoe, 3To oanH
13 Hanbonee BepOATHbIX MyTEN - MOCbINATh TOMbKO CO3uaarLylo MHPOpMaUnio, a He TalWTb C OOHON
nnaHeTbl HA APYrylo MaTepuarnbHble YacTulbl, KOTOpble B M3ObITKE MPUCYTCTBYIOT Ha APYrux NnaHeTax, B
TOM yucrne um Ha 3emne. MHorne y4yeHble Bcepbe3 OOCY)XOAKT rmnotedy O nepegadvye reHeTuyeckom
WHopMaLMM C NOMOLLBIO MONen, a He MartepuanbHbix Yactuy [6, 7, 8] 3gecb yMeCTHO BCMOMHMUTb
OnbiThbl, KOTOpble ObiMM npoBedeHbl MHOM B KoHue 20-ro Beka [9] nNo wu3yyeHWo BO3OENCTBUS
LLIMPOKOMOMOCHOMO 3IEKTPOMArHUTHOrO M3Ny4YeHUs Ha reHeTU4eckuin annapaTt rmgpobUOHTOB, KOTopoe
MogenupyeT AencTBue nonen, HaBedeHHbIX Ha mecTe nocagku HITO.

WccneposaHne 6uoueHo3oB Ha mecte nocagkm HIIO B 9 mectax [NoamMoCKkOBbA NMO3BONUIO BbISIBUTb
camoe HeobblYHOE coyeTaHne pacTeHUN, KOTOpoe Npu HOpMarbHbIX YCNOBUAX He BeTpeyvaeTcs. K Tomy
Xe B NoYBe Ha MecTax Nocagku unu guctaHumoHHoro sosgenctenst HI1O oGHapyxeHbl BUAbI KONOBPATOK,
He xapakTepHble ans lNMoamockoBbA. HanaeHbl Buabl, BCTpevawowmecs B Yexun, B VcnaHum n gaxe
obutatowme B Mekcuke. 3TO 4YeM-TO HaAMOMWHAET MONIOXKEHUE C POXbID B 30HE OTUYXKOEHUSA Mocne
aBapun YepHoObinbekon AJC, koraa cpean pxu Obinu obHapyXeHbl pPasHOBMAHOCTW, KOTOpble TaM
HUKOrda He npouvs3pacTanu, WU gaxe upaHckue copTta. Bce aTo B 30He aBapum aTOMHOWM CTaHUMK
Crny4urnocb npv BbICOKOW pagualumun, MOSIBIIEHWE >Xe HOBbIX BWAOB KOMOBPATOK M pacTEHUM B 30HaX
nocagku HJ1O noet 6e3 nameHeHUs pagnaumoHHoro goHa.

Y KOJ10OBPATOK - MHOTOKIIE€TO4YHbIX CyLlEeCTB - OYeHb KOpOTKVIVl YKWU3HEHHbIN LMK, HeKOTOpre BUAbl XXUBYT
BCEro HeJen, a cumTaloLlmecs AONroxXuTenamm - Mmecsiy-gsa. 3a ato BpeMA OHWU pa3BnBaKOTCA U3 anua,
OOCTUraroT 3pesioro Bo3pacTta, a 3aTeM Ha4ynHatoT CTapeTb. 310 HperaCHbIVI 00beKT ansa uccrnegoBaHun!
MoxHO nocTaBuUTb 3KCNepMMEeHT C UeNlbi0 BbIACHUTb, KakK BJIUAET HaBeeHHOe Wu3ny4YeHue HIO Ha
NPOoAOJTKUTENTbHOCTb UX XU3HN.

Haunbonee nogxogawmi meton 6GuoTecTMpoBaHus - BHECEHME KONOBPATOK B 30HY MOCAAKM B KynbTypax.
Bbin nogobpaH nx ocobbii BUA - konoBpaTka cdunoguHa (Philodina roseola), n kynbTypa nomelanach B
nocagovHoM NsATHe B parnoHe Nogpe3koBo. PunoguHbl OTNINYAKTCH TEM, YTO X COOOLLECTBO COCTOUT U3
ogHux camok. OHM pa3mMHOXalTCcA AEBCTBEHHLIM MyTEM, CredoBaTenbHO, KynbTypa MX ogHoobpasHa.
YTOObI UCKNIOYNTL Cryvan eCTECTBEHHOW CMEPTU OT CTapOCTU, KyNbTYpY KONMOBPATOK CUHXPOHMU3MPOBanu
no BospacTy. [ns aKkcnepumeHtTa oTobpanu MonoAbiX, TOMbKO YTO BbiweAwunx u3 auy ocobewn. [lo
pasmepam OHM MeHbLUEe B3POCHbIX. PUNogMH MOXHO AepXaTb B aKTUBHbLIX TOYKaX TOMbKO OAHY Hederto.
Mo3gHee y HMX NOSABMTCSI MOTOMCTBO, KOTOPOE Hado byaeT oTobpaTh, Tak Kak Yepes HECKONbKO AHEN ero
YK€ He OTNMYULLL OT CTapLLEro NMOKONEHUS.

[MoBedeHne KONOBPaATOK COOTBETCTBOBANO HOPME: CXOAHO C KOHTponeMm (hopMupoBanmcb SULEKNETKU, U
KONMNYECTBO OTIIOXEHHBIX sML, ObINO TakMM e, 4TOo M y (OUITOAMH, 3aKOMaHHbIX B MO4YBY B OBYXCTax
MeTpax oT mecTa nocagku HJ10. OgHako connoguHel, NpoBeaWwmne NepBble CEMb OHEN XMU3HU B aKTUBHOM
NATHE, XWNW CYLECTBEHHO [Jonblle cBoux cobpaTbeB, B CpedgHeM Ha cemMb pAHen (obwias
NPOAOIMKUTENBHOCTb XU3HN bunoanH B KoHTpore 30 gHeln), YTO O4eHb MHOrO Ans KONOBPaTOK.

YTO Xe MOrno MOBNMATb Ha MPOAJIEHME CPOKa UX XU3HU? YK He XpoHanbHbI nun addekT? lMpasaa,
n3mepeHHoe "3aberaHve" 4yacoB B MOCagovYHOM MATHE ObINO O4YeHb Mano u coctasuno Bcero 0,017



CeKyHAabl B 4Yac, TO eCTb 3a Heaenw Haberano nuwb HECKOSbKO cekyHa. Buanmo, npogormkntenbHOCTb
YKU3HWU 3aBUCUT OT OM3MONOMMYECKOrO BIIMSHUSA OCTaTOYHOIO NOss.

B XpoMocomMax, KakK Wn3BeCTHO, HaxXoOATCA OTBETCTBEHHble 3a HacnegCTBEHHOCTb Tr€eHbl. |_|03TOMy
HapyLwleHne CTpOoeHuA XpOMOCOM, unn mytauuum, KpaﬁHe onacHbl Anda opraHmuama. eHeTnYeckmn Kopg
yHuBeEpcaneH, OAMHAaKOB Y BCEX XWMBbIX CYLECTB Ha 3emne. I mexaHu3m BO3OENCTBUS BpeOHbIX
CbaKTOPOB Ha reHeTU4YecKuin annapart CXo4eH Y pa3HbliX MHOIOKINEeTO4YHbIX OPraHn3mMosB.

Memp,y AeneHnamMmm XpoMoCoMbl B UX A4pax KNeToK gecnnpann3oBaHbl U B MUKPOCKON HE BUOHbI. |_|pl/l
MUTO3€e (ﬂ,e]'leHI/IM) OHU NMpUHMMaKT cnunpanesngHyro cbopmy N CTaAHOBATCA BUOAUMbLIMWA B CBETOBOW
MUKPOCKO. Cnegpbl BpegHoro BO3JENCTBMS MOXHO 3aMeTUTb Ha CTaaumn aHacbasbl, Korga XpomMoCOMbI
pacxoaAaTcd, U BUOHbI Q)pal'MeHTbI, cnnnaHuaA, MOCTbl U KOJbLa.

Mpn nogobHbIX onbiTax cregyeT No3aboTnTbes 0 TOM, YTOGbI ccneayemMble 06bEKTHI HE NoABepranuncb
cTpeccam. Begb Torga HEBO3MOXHO caenatb OAHO3HAYHOro BbIBOAA.

Ha onpeneneHHbIx CTaausix XU3HEHHOTO LMKNa, €CN 3aKkOHOMEPHOCTM paboTbl reHOB O6yayT HapyLUeHsbl,
OOHOKIETOYHbIE MOTYT MOrMOHYTb, @ UBMEHEHUE TEHETUYECKOro NPOrpaMMUPOBaHNS Y MHOTOKIIETOYHOMO
opraHvM3ma MOXeT MPUBECTU K MOSIBIIEHMIO 3ITIOKAYECTBEHHbIX Onyxonen. Ham oveHb BaXHO 3HaTb, He
obrnagaT nu HasegeHHble HJIO nong cnocobHOCTLIO K TEeHEeTUYEeCKOMYy penporpaMMUpOBaHMIo.
BbISICHATE 9TO MOXHO C MOMOLLbIO TMFAHTCKMX XPOMOCOM, KOTOpbIE ECTb Y NINYMHOK KOMapa X1poHoMyca

(puc. 1).

Puc. 1. Komap-xupoHomyc "nomoraet" BbiSiBUTb CMOCOBHOCTL
HaBegeHHbIx HJIO nomem npoBoAWTb  reHeTU4eckoe
penporpaMmMmunpoBaHue. Ha pucyHke nsobpaxeHbl NONUTEHHbIE
XPOMOCOMBbI B CIIOHHbIX Xene3ax koMapa-xnupoHomyca. BugHbl
ANCKM 1 B3ayTus (Nydbl), rae paboTaroT reHbl.

Ha ruraHTCckmx xpomocomax paboTatolwime yy4acTkm B3gyThl,
OaloT Tak HasbiBaemble nydbl. Ecnn none, HaBegeHHoe HJTO,
BbI3bIBAET reHeTM4yeckoe penporpaMMmpoBaHue, To nydbl Ha
TMraHTCKON XpPOMOCOME MOSIBATCA B MeCTax HeCBOMCTBEHHbIX
ONs ONpeAeneHHon cTagnn pasBuTUS NIMYMHKN.

OnbITbl, NPOBEAEHHbIE MHOW, NOKa3anu, YTo npebbiBaHME NMYMHOK XMPOHOMUA B TedyeHue 48 4acoB B
30He nocagkn HJIO B 3apbiThix B noyBy yalikax [leTpu, Ha case Npeakykomnku, He MpuBeno K
BO3HMKHOBEHUIO HETUMWUYHBLIX MydOB B ruraHtckon xpomocome [10]. Moka pesynbTaT pagyeT. Mbl He
HaLWN XPOMOCOMHbBIX MyTauui y TeCcT-06beKToB, NMOMELLEHHbIX B "CTpaHHOE" MSATHO, HE MPOU3OLLNO U
reHeTMYEeCKOro penporpaMMmMpoBaHMs B XPOMOCOMaXx, KOTOpoe Morfno 6bl NPUBECTU K BO3HWKHOBEHUHO
3rI0Ka4YecTBEHHbIX onyxonen. M Bce xe 3aTo He noBog Ans ycrnokoeHus. Mbl ele He uccrnegosanu
MyTauun Ha reHHOM YPOBHE, KOTOpbIe yXXe He BUOMMbI B MUKPOCKOMN. TONbKO AanbHenwme nccnegoBaHns
No3BONAT caenaTb OKOHYaTeNbHbIE BbIBOAbLI O BNuAHUM "MecT nocagok" HJ1O Ha reHeTudeckuii annapat
XMBbIX CYLLIECTB, B TOM YMCNe N Ha Noaen.

MosiBneHne Ha mecTtax nocagok HIIO HeCBOMCTBEHHLIX AN AAHHOrO parioHa BWOOB, MOXET yKasbiBaTb
Ha CNoCcoBHOCTb Nonewn, MHOYLMPYEMbIX HEOMO3HAHHLIMU NTETAOLWMMN 00 bEKTaMU, MEHSATb MOpdoreHes
XMBbIX CYLLIECTB M HaMNpaBfieHHO CNOCOBCTBOBATL MOSIBIIEHNIO HOBbIX (DOPM >KMBbLIX OPraHM3MOB.

HINO, 6uomaTtpuubl n npecopmmpoBaHHasa 3BonUUA. B HacTosiLee BpeMsi Mbl 3HAEM TONbKO OAHO,
yTo Gnarogapsi reHeTUYEeCKON MporpaMme CUHTE3NpylTCa Genku Ansg TOro UM MHOrO OpraHa, HO Kak
onpegensietcs popma opraHa u Tem 6onee popma opraHvM3ma B LiefIOM - 3TO 3aragka u3 3aragok. Tak,
YTO Ha MyTM OT reHa [0 Mpu3Haka NeXuT Uenbli HEBEAOMbIA OKeaH, fa W npeacTtaButb cebe
HEBO3MOXHO, Kak, WCMomnb3ys TONMbKO XuMMuYeckme cBorctBa Monekyn OHK, moxHO cosgaTb, Ans
npuMepa, pyku nnm Horum 6e3 dhopmoobpasytowmx nonen. Kak monekyna AHK, nnu cMHTe3MpoBaHHbLIN C
ee nomoublo 6enok, MoXeT 3HaTb O MPOCTPAHCTBEHHOM pacrnpefernieHnn KreToK U TKaHen B Leriom
OpraHuame, KOTOpbIV MO CPABHEHMWIO C HUMW TakK BESUK, YTO MO CYLLECTBY OH A1 HAX MaKpOKOCM?



MonekynapHas reHeTuka BbisicHMNa nytu nepegaym uHgpopmaumm ot OHK k mHdopmaumnoHHon PHK,
KOTOpasi, B CBOK ovepedb, CNyXUT MaTpuuen ans cuHTesa 6enka us ammHokmncnot. Cenvyac MHTEHCUBHO
n3y4yaeTcs BMMsSIHME FEHOB Ha OOMEH BeLLEeCTB B KINeTKe 3a CHET CMHTe3a Heobxoaumbix chepMeHToB. Ho
Ansi co3OaHus MPOCTPaHCTBEHHOW CTPYKTYPbI, CKaXXeM, KNyOHs peavcku MivM nNpuyyasiMBON PakoBUMHBI,
BpS4 NN OOCTaTtovyHO ofgHuMX reHoB. COMHeHMs Takoro poja JecatunetnsmMu Oygopaxkar  ymbl
amMbpuronoros, NAeN, 3aHMMalOLWMXCA NPOCTPAHCTBEHHON AnddepeHLMPOBKOM KNETOK, N B pe3yrnbTare
nosBunacb kKoHuenuus "mopcdporeHeTudeckoro nona" unum opmoobpasytowero nonda [11].. Cmbicn
MHOXEeCTBa Teopui dMOPMOHANbHOrO Monsi CBOAMTCS K TOMY, UYTO BOKpPYr aMOpuoHa, nnu 3apopbilia,
npucyTcTByeT ocoboe none, KOTopoe Kak Obl IENUT N3 KNETOYHOM MacChl OpraHbl U Lenble opraHnuambl. A
HocuTenem nHdopmauun ans GUonNorM4eckoro Nons, No BCen BUAUMOCTU, ABMAIOTCS GuomMmaTpulbl.

Bce Mbl 3HaemM, 4YTO MHOrFOKMETOYHbIE XMBbIE OPraHM3Mbl Ha4yMHaKT pasBMBATLCA W3  OOHON
ONMO4OTBOPEHHON KNeTkM unu sauuekneTkn. I xoTs aTta kneTka npeactaBnsgetr cobow okpyrroe
obpasoBaHue, 4acTo Aaxe BENUYMHOWN C TOYKY B KOHLE AAaHHOro NpeanoXeHusi, Bce paBHO OHa LOMKHa
BbI3blBaTb BOCXWLLEHWE, Be[lb B €€ HacneACTBEHHON nporpamMe yxe 3annaHupoBaH 6yayLimi YenoBek,
BOMK UNn Myxa. HaumHaeTca uHauBmayanbHoe pasBuUTUE U reHeTndeckas MHpopMaums AeKoampyeTcs.
OHa peanuayetcs. To, 4TO ObINO TOMBKO WH(OPMAUMOHHOM MpOrpamMMoKn, NpeBpallaeTcsi B XUBOE
CYLLIECTBO, KOTOpPOE pa3BepTbiBAETCA B MPOCTPAHCTBE M HAyMHAET aKTUBHYK XWU3Hb. 3aTeM CHOBa
roTOBATCSA MOJOBblE KMNEeTKM [Afsi HOBOW reHepauun, B KOTOPbIX OMsATb reHeTudeckask MHdopmauums
KoaupyeTcs. Tak U TedeT 3Ta peka XWU3Hu, rae ocobu ¢ peannsaoBaHHOW HacneacTBEHHOW MporpammMon
kKak Obl cOpacblBalOTCA CO CYETOB, a OCTaBIIEHHblE WMW MOSIOBblE KMETKM C 3aKOAMPOBAHHOM
WHpopMaumnen onsaTb HauMHAKOT pasBopayvMBaTb CBOE TeNlo B MPOCTPaAHCTBE, MOBTOPSAS 3TU LUKIbI
©eckoHevHoe uncno pas. 3To uHAMBMAYanNbHOE Pa3BUTUE, UMM OHTOrEeHes, AMS KaXaoro opraHMaMa OH
naeT no onpegeneHHbIM 3akoHam, U NOYTM BCE NIOOW 3HAOT, KaK XMBYT, Pa3BMBAOTCA U MEHSIKOTCS CO
BPEMEHEM XUBblE CYLLECTBa.

OpHako cylwiectByeT 3Ha4nTeribHoe 4ncrio nccrnegosartenen, cpean KOTopbiX MHOIO U3BECTHbIX niogen B
Hayke, 1 OHN OTpULaloT CcyllecTBoOBaHue ©uonornyeckux nonemn BOKpYr pa3sumBaroLLerocd opraHnsma.

[lokazaTenbCTBOM Hanu4yusi y OpraHM3mMoB BHELUHMX HOCUTENEN UHGOPMaLUM MOXET CIY>XUTb cama Xe
OHK. KonuyectBo nap HykneotngoB B [QHK MeHsieTCcs He3HauuTenbHO Yy OpPraHuM3mMoB pPasfinMyHOro
cucTeMaTUyYecKkoro ypoBHs. He cobntogaetcsi MpuHUMM, YTO MPOrpeccrBHasi 3BOMIOUUSA MPUBOAUT K
HakonneHuto 6Gonbwero konudectBa [AHK y BbICOKOPasBUTbIX BWAOB MO CPaBHEHWIO C HU3LWUMU
cywectBamu, 4Tobbl BMECTUTb HOBYHO MOMYyYeHHYK B npouecce cdunoreHesa nHpopmaumio. Ecnm ato
Tak, TO Torga crnpalumBaeTcs, rae Xe XpaHuTca nHopMaLms O Hallem rofloBHOM MO3re Nno CpaBHEHUIO C
narywkamu, ecnu y Hac ogmMHakoBoe Konu4ecTBO nap HykneotugoB B [HK, nonpocty rosops,
OfMVHakKoBble MO 06bemMy NamAT HocUTenu nHopMaLnm.

BoT nouyemy, xotenun Gbl Mbl 3TOr0 UNN HET, a NPUAETCA BBOAUTb B XUBYIO Pa3BUBAIOLLYKCS CUCTEMY
NoHsITMEe BUomaTpuLibl, HOCUTENS OCHOBHOWM HacneacTBeHHow namaTtu [12]. HekoTopble ckaxyT, 4To rae-
TO Tam, B SNUEKNETKE elle XPaHUTCS HacneacTBeHHas MHdOopMauud, B Kakux TO e€e CTPyKTypax, B
KopTekce (B kope), Hanpumep. BosBpalleHne BCe Kk TOW Xe MArylke u 4ernoBeky OyaeT He B Hawy
nonb3y. B MKPUHKE NAryWKM U KOPTEKC OFPOMHBINA MO CPABHEHUIO C MUKPOCKOMUYECKON YeroBeveCcKon
ANLLEKNETKON, N OpraHoMgoB B UUTONnasMe anua ampubnm B MUNNMOHLI 1 MUNnMapabl pa3 6onbLue, Yem
y Yernoseka.

HakoHel, elle ogHO [0Ka3aTenbCTBO Hanuunst Guomartpul - pasBuUTME OOHOTUMHBIX CTPYKTYp Y
OpraHU3MoB pasfM4HOro CUCTEMATUYECKOTO YPOBHS OT MUKPOBOB 10 MakpoopraHuamoB. Mpu pasnuyHom
reHoTUne y HWX pasBMBAETCH OMHAKOBbIA (PEHOTWUMN, XOTSl YCIMOBUS XU3HU MUKpPOOpraHusMa u
MakpoopraHuama HacTONbKO pasnuyHbl, 4To 06 0AMHAKOBOM BO3OEUCTBUM (HaKTOPOB cpefbl Y FOBOPUTL
He npuxoamuTcsl. 3TO COBCEM HE KOHBEPreHLUs, @ UMEHHO UCMOMNb30BaHNe B Ka4ecTBe MHOPMAaLMOHHbIX
HoCUTENen Npu pasBUTUM Tena OAMHaKOBbLIX GUoMaTpuL, KOTopble MOryT MaclTabupoBaTbCst U MEHSITb
CBOW pasmMepbl OT COTbIX JOMEN MUKPOHA 40 HECKOMbKUX METPOB.

M. nocnepgHee, 4TO Mbl 3aTPOHYNM - HanuuMe O6LlE KOCMWUYECKON WHM(OPMALMOHHOW CUCTEMBI, B
KOTOPY0 BXOAAT paccmaTtpuMBaeMble HamMmun GuomaTtpuubl. VIMEHHO cyllecTBOBaHME 3TON CUCTEMbI MOXET
yKasblBaTb Ha OAHOTMNHOCTb XW3HWM BO BceneHHon, ucnonb3ywowen OHK B kadectBe mHAaekca Ans
nogbopa Heobxoaummbix GuomaTpuu. lMoka ak306Monoram TOMbKO yAanocb HamTy “"OpraHW3oBaHHbIE
3NeMeHTbl" B YIMUCTbIX METEopUTax U CTPYKTYpbl, MOXOXUE Ha XuBble 3eMHble 06bekTbl Ha BeHepe, HO
MOXHO HaflesiTbCH, YTO y3HaBaeMble HaMy opraHM3Mbl 6yoyT HavaeHbl Npu ganbHenwem NccrnegoBaHnm
Kocmoca Ha ppyrux nnaHetax. [loka3aTenbCTBOM HanMMuMs y OPraHM3MOB BHELIHUMX HOCUTENen
WHpopmaunm moxeT cnyxuTb cama xe [HK. Konuvectso nap Hykneotnpgos B [HK meHsieTcs



He3Ha4yMTenbHO Yy OPraHM3MOB Pa3fIMYHOrO CUCTEMATUYECKOro ypoBHS. He cobrniogaetcsd npuHUMM, YTO
nporpeccuBHas 3BONIOLNS MPUMBOAWT K HakonneHuto 6onbliero konmnyectsa OHK y BbicOKOpa3BUTbIX
BWAOB MO CPaBHEHVMIO C HU3WMMW CyllecTBamu, 4YTOObl BMECTUTb HOBYIO MOMYyYEHHYO B Mpouecce
domnoreHesa MHgopmauumio.

Bot novyemy, XoTenum Obl Mbl 3TOr0 UMK HET, a npngeTca BBOAUTb B KMBYHO pa3BMBaAKOLLYOCA CUCTEMY
NnoHATUNE 6MOManVIU,bI, HOCUTENSA OCHOBHOW HacnNeCTBEHHOW NaMSATH.

O6HapyxeHue B mecTtax nocagkm HINTO HeCBOWCTBEHHbIX Ansi AaHHOro 6GuoLeHo3a BUOOB, rOBOPUT O
nabunsHOM M3MeHeHUMM MopdoreHesa OpraHU3MoB, UYTO CMOCOOCTBYET 3aKOHOMEPHOW 3BOMOLMM Ha
3emne. Ckopee Bcero, B [JHK Ha mecTtax nocagkm HITO npoucxogdat He MOMIOMKM OBOWMHOW cnvpanu, a
MSATKO U3MEHSETCS] FEHETUYECKUIA KOL, K KOTOPOMY yKe noabupatotcs GuomaTpulbl, OTBETCTBEHHbIE 3a
pa3BuTUE OpYrMx Gronornyecknx opm.

KoHuenumsa 6nomaTpul, No3BONSAET Takke roBOPUTb HE TOMbKO O NPedopMUPOBAHHON 3BOSMIOLMM KUBOIO
Mupa Ha 3emre, HO 1 O TOM, YTO BCEMUPHAs nepapxuveckas MHPOPMaLMOHHAs CUCTEMA, TAe XPaHUTCS
nporpaMma pasBuUTUS OPraHM3MoB, MO BCEN BUOANMOCTU, ABMSIETCS TBOpeHMeM Kocmuyeckoro pasyma.
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Heanos FOputi Huxonaeguu

Cnocob nonyuenua Osudcywjei Ccuibl HPUHYUNUATLHO HOBbIM CHOCOOOM, OCHO8AH HA UCKYCCMBEHHOM
VAPABNEHUU MEeHCAMOMHBIMU CEA3AMU 6 Bewjecmee. Takol noOXo0 cman 603MOJCHLIM NOCAE CO30AHUS.
MoOenbHbix npedcmasnenuli o npoyeccax [1, 2], yuacmeyowux 6 ¢popmuposanuu nepemewjenus mein 8
npocmpancmee U noOOepICAHUU IMo20 NepemMeujeHusi ¢ NOCMOAHHOU (NO uHepyuu) u nepemeHnHol (c
yckopenuem) ckopocmoro. Cnedyem samemums, 4mo OOALWUHCMEO uUcciedogameneti 00 CUx nop cuumaem
08uUdICEHUe MeTl N0 UHEPYUU BDOICOEHHBIM CB0LicmEoM, danHocmblo. Ho ewé Apucmomens 3adasancs onpocom
0 mpoyeccax, y4acmeyiowux 8 opmuposanuu u nooodepicanuu osudxcerus. Huvimu crnosamu, peuv uoém o
BCKPbIMUU MEXAHUSMHOU NPUHUHBL OBUICEHUS, 0e3 NOHUMAHUA KOMOPOU 2060pUmb 0 NPUHYUNUATLHO HOGbLIX
cnocobax nepemeujerus 8 NPOCMPAHCMee 3ampyOHUMeNbHO.

Ha SICHbIX MOJI0XKEHNSIX CO34aKTCs TEXHOIOMMU, & Ha HESICHbIX — Teopumn!

M3BEeCTHO, 4YTO BCe TPaHCMNOPTHbIE CPeacTBa, KOTOpble WMMEKTCS B PaACMoOpPSXXEeHUUM umBunmnsaumm, 6bian
n3obpeTeHbl M BnepBble peanu3oBaHbl BO BPeMEHHOW Mepuvoa A0 KOHua 19 Beka: napycHble cyaa,
aBToMObMNKN, NapoBo3bl, AMpMKabnn, CaMonéTbl, peakTUBHbIE NMOPOXOBbIE PaKeTbl. DTO e MOXHO CKasaTb U O
KoMnbloTepax (MexaHu4yeckux apudMoMeTpax), CpeacTBax CBs3uM M crnocobax nonydeHust aHeprun. B 20-Mm
BeKe rnepeyunciieHHoe BCero NiMb MOAEPHU3MPOBANOCh A YCOBEPLUEHCTBOBAIOCh, HO HUYEro NMpUHLUKNNMANbLHO
HOBOro (3a peakuM WCK/IIOYEHMEM) MpPenioXXeHo He 6bi1o. M Kak-ToO CTpaHHO, YTO B BOMPOCE HOBWU3HbI
UMBMIN3ALUMA 40 CUX MOp TONYeTCa Ha MecTe, Npuyém 6onee 100 ner.

Ho nBEM-TO Mbl yXe He B 20-M Beke, a B 3-eM TbicayeneTtun... M1 Hago 6bl 3agymatbcs...

Bo3bMéM, K MprMepy, KOCMOC, rAe OCHOBHbIM MPENSTCTBUEM B OCBOEHWUW MIAHET COTHEYHOM CUCTEMbI ABMSETCS
HapKOTU4YecKass 3aBWCMMOCTb JleTaTeflbHbIX anmnapaToB OT TorvMBa. B KocMoce, Kak W3BECTHO, HeT
3anpaBOYHbIX CTaHUMIKA, a MOTOMy PpeaKTUBHbLIA Crocob MNOMy4YeHus ABWXYLLEN CUMbl SBMSETCS 3aBeAoMO
ywep6bHbIM: Manenwmne NpocyéT nnm owmnbka NunoTa YpesaTbl Tpareanen.



A Beb OKOJIOCOSTHEYHOE MPOCTPAHCTBO HACBILLEHO SHEPIUENA, KOTOPYH BCEr0-TO U HYXKHO HayuMTbCA NEPEBOAUTL B
ABWXKYLLYO cuny. HO Kak?, eciv NpeacTaBneHnst COBPEMEHHOW Hay4YHOW LUKOMbI O ABWKYLLEN CUie U ABWKEHUN
TaKoBbl, YTO He MO3BOMSIOT MOHATb MX (DU3MYECKYIO CyTb. A HE 3Hasi CyTU HEBO3MOXHO HaWTVM M 0BOCHOBaHHbIX
TEXHUYECKUX PELLIEHWIA.

®ur.1 MeutaTb He BpeAHO. Ml MHOTME He TONbKO MEYTaloT, @ U PUCYIOT...

OpfHaKo, 3TO HEe 3HAYWUT, YTO HET HOBbIX Hay4YHbIX MNpeACTaBneHUMi. Takue npeacTaBleHus eCTb U OHU
KOHKPETHbI, T.€. HE TONIbKO PacKpbIBalOT PU3MNYECKYIO CyTb ABMXKEHUS U ABWMKYLLEN CUMbl, HO U YKa3bIBalOT Ha
nyTU 1 cnocobbl MCMOMb30BAHUS STOW CYTU B TEXHOOTUSIX.

HauHém ¢ Toro, 4YTo B OCHOBE /060 TEXHONOMMM NIEXUT NMOHMMaHUE UCXOAHbIX, (PyHAAMEHTabHbIX NpoLeccoB. be3
TAKOro MOHMMAHWUSI HMKaKasl TEXHOOTUSI HEBO3MOXHA, @ MOTOMy TpebyeTcs OTBET Ha [/1aBHbIA BOMPOC: Kakue
KOHKPETHO MpOLECChl, M HAa KaKOM YpOBHE OpraHu3auum BellecTBa, obecrneuvBaloT MepemelleHne Tena B
NPOCTPAHCTBE MOC/1e TOro, Kak Ha Tesio 6610 0Ka3aHO CTOPOHHee AelCTBUe? YeM ABMXKYLLEeecs Tenlo OT/IMYaeTcs oT
paHee nokosierocs?

[MOHATHO, 4YTO B Mnpouecce CTOPOHHEro OEeNCTBUSA B Tene 4To-TO MEHAETCA, U WMMEHHO 3TN WU3MEHEHUA
No3BONSAIOT Teny nepeMewaTbCd B WMHOM CKOPOCTHOM pexuMme. PasHuua BO BHYTPEHHWUX COCTOSHUSX Y
MOKOALLEroca N ABMXYLLEroca Ten 6eccr|0pHa. Ho kakoBa oHa?, Kakue napaMeTpbl 1 NpoueCChbl 3anaFMBaET?
N Kak CI'IOCO6CTBy€T I'IEPEMEUJ,EHVIPO?, KaK noaaep>xxmBaet ero?

O6paTtumcs k PutmoamHammke (1997 — 2007), B OCHOBE KOTOPOW NieXaT BOAHOBbIE NPeACTaB/ieHns O CTPOEHUU
BellecTBa M O MNPOCTPaAHCTBE, Kak BOSIHOBOW cpeae. DTO CPaBHWUTENIbHO HOBOE Hay4HOe HarnpaBsrieHue,
usyyarollee ponb MNEepUoAMYEcKMX MpoueccoB B (OPMUMPOBaHUWN SBIEHUI NPUpoOAbl M UX CBOWCTB. B
PutmMoauHamuke noboe Teno paccMaTpuBaeTCs KakK CBsi3aHHas BOJSIHOBbIMW MOMSIMW CUCTEMA@ 3/1EMEHTOB,
HaxoAsALMXCA B COCTOSIHAM KOJITEKTUBHOINO CMHXPOHM3Ma. HapylueHue CUMHXpPOHM3Ma NpUBOAMUT K peakumm
Tena, B TOM 4YuC/le U NepeMeLleHeM B MPOCTpaHCTBE. PUTMoAMHaAMMKa NPSAMO yKa3biBaeT Ha XECTKYI CBA3b
MEeXAy CKOPOCTbIO MepeMeLLeHUs Tena U COOTHOoLLeHWeM das Mexay konebaHusamu ero anemeHToB (aTtomoB). C
3TOW MO3MLMM 0OKa3asioCb BO3MOXHbIM MPOCTO W HarfsiAHO MoKasaTb, YTO B OCHOBE BCEX BWAOB ABWXKEHMS
NEeXUT efiMHas Npu4MHa, eauHbIn npouecc. HeT pasHuLbl, pacCMaTpUBAETCS /I HAMU ABUXEHWE MO UHepuun,
YCKOpEHHOE ABMXEHWe, WM NafjeHue Ten B rpaBUMTAUMOHHOM none. Bo Bcex cnyyasix Mbl MMeeM Aeno C
OAHOTUMHBIMU U3MEHEHMSIMU, MPOUCXOASLIMMU B Tenax no onpeaenéHHoMmy npasuiy. IMeHHO 3Tu M3MeHeHus
n obecneuymBaloT pasHbie peXuMbl M BUAbl NepemMelleHusl. Hanpumep, nageHue Ten Kk 3emne noa AeNCTBUEM
rpaBuTaLmm.

HWKTO He cTaHeT oTpuuaTh, YTO Ha Pa3HOM yAaneHUN OT UCTOYHMKA TATOTEHWS BHYTPEHHEE COCTOSHME YacTein
OAHOro 1 TOro e Tena (MMeTCH BBMAY YaCTOTHbIE MapaMeTpbl 3/1IEMEHTOB Tefa, aTOMOB) pa3Hoe. 3T pas3nuuns
HOCAT ha30BbIM XapaKTep, @ pa3HOoyAanéHHOCTb aTOMOB obecrneumnBaeTcs reoMeTpuen Tena (ero 06bEMHOCTBIO).
PaccmaTtprBas npocTenyio CUCTEMY W3 ABYX OAMHAKOBbIX M B3aMMOCBSA3aHHbIX BOJIHOBbIM 06pasoM aToMOB,
yAanocb BbISIBUTb, YTO rpaBUTALMOHHOE Mosne caBuraeT dasbl Mexay unx konebanusamu (dwur.2). B pesynbrate B
CUCTEME W3MEHSETCS AMHAMMKa B3auMOAENCTBMS W HAPYLUAETCH CUHXPOHW3M, BOCCTAHOBUTb KOTOPbIA MOXHO
TONbKO B ABWXEHMWU. /I cucteMa HauMHaeT nepeMellaTbCsl C YCKOPEHWEM B HanpaBfeHUM UCTOYHMKA nons (B
HanpasfieHnn 3eman).
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our.2 Casur (ba3 NpMBOAUT K CMELLEHMIO NOTEHUMasbHbIX M. CUCTEMa pearnpyeT ABUXEHUEM.

Ho rae UCTOYHMK CWAbl, 3acTaBnsawLWMIA cucTeMy nepemewlatbes (nagatb)? Beap none rpaBuTauumn TOMbKO U
OenaeT, 4ToO BAUSIET HAa COOTHOWeHMe a3 Mexay KonebniowmMMUCa 3S/1eMEHTaMM, M HUKAKOro npsiMoro
CWUNOBOr0 AEWNCTBUS HA CUCTEMY He OKasbiBaeT? A ecnm TaK, TO OTKyJda B cucTeMe 6epétcs ABmKyLas cuna?,
3acTaBnsowas eé nagate! [ae n Kakum 06pa3oM 3Ta cuna 3apoxxaaercsa?

YTo6bl OTBETUTL Ha 3TOT HENErKMiA BOMPOC, HEO6X0AMMO BHUMATENIbHO PACCMOTPETb MPOUCXOASLLEE HA YPOBHE
KaK MMHVMMYM MEXaTOMHbIX CBsi3ei. A MPOMCXOANUT TaM ceaytollee. Eciv npocTpaHCTBO cBO60AHO OT MNoseit 1
cMcTeMa NoKOUTCS, TO KOMEGSIOLMECS 3IEMEHTbI CUCTEMbI HAXOASATCA B MOTEHUMASbHBIX IMAaX CO34aHHOMo UMK
BO/IHOBOMO Kapkaca; A/ MepeMelleHns HeT HUKakmx npuunH (cdur.6). MosiBneHve casura das mexay
37eMeHTaMn MPUBOAUT K CMELLEHWIO MOTEeHLMAsNbHbIX $IM OTHOCUTENIbHO CaMuMX e 3/1eMeHToB (¢ur.7).
CMecTuBLUMECS MOTeHLMasbHbIe SIMbl M €CTb MPUYMHA, 3aCTaBNAOLLIAs 3MeMEeHTbl cMelaTbes Bcied. Cuctema
NpUXOAUT B ABMXeHMe. Ho Ha 3TOM npouecc He 3akaHumnBaeTcs. CBOMCTBO MpaBUTALMOHHOMO Mot TAaKOBO, YTO
nocse Hayana nageHus Tena B HanpaBfieHUM UCTOYHMKA, OHO (ronie) AobaBnseT paspbiB B (asax, casur das
MeXay ABWXKYLUMMUCS 3/eMEeHTaMU MOCTOSIHHO YBE/IMYMBAETCS, a 3TO W 3acTaBfsieT CUCTEMY HapaliMBaTb
CKOPOCTb, T.€. CAMOYCKOPSITbCS.

our.3 B rpaBnMTaLUMoOHHOM none
rnoTeHuunanbHble SMbl 3aB€AOMO CMELLEHbl B
HanpaBneHun ucTouHuka nons (a). Ecnm
yAepXaHue yCcTpaHuTb, TO cuctemMa npuaéT B
OBWXEHWe, T.K. 3/IEMEHTbl CTaHyT AOrOHATb
cMecTuBLUMecs siMbl (6). CBoboaHoe naaeHne
B rPaBWTaLMOHHOM MoOJfie XapaKTepusyeTtcs
OTCYTCTBUEM BHYTPEHHUX Aedopmaumii (B).

Wccnepys npouecc (pOpMUPOBaAHUA ABWMKEHUS MPOCTEWLLEN CUCTEMbI OCUWINIATOPOB B MoOJie rpaBuTauuu,
YAAN0Ch MOHSATb, YTO ABMXKYLLAA cuia B 6osbluel CTENEHN ABASETCA BHYTPEHHEN, T.€. MPUHAANEXaLlen Teny u
dopMupyemMon B HEM MOCPEACTBOM PacCOornacoBaHus (ha3oBbiX COOTHOLUEHUIA MeXAy B3avMOAEWUCTBYIOLLMMU
€ro aneMeHTamu.

Tenepb He C/NOXHO JgoragaTtbCd, 4TO AOCTUraTb paccorsiacoBaHWs Mo cba3aM MOXHO He TOJIbKO

rpaBUTaLMOHHBLIM CMOCO6OM. 3TO 3HAUUT, YTO NIO6ON M3 rPaMOTHO MPUMEHEHHBIX CNOCOBOB AOMXKEH U 6yaeT
NpUBOAMTL K HampaBieHHOMY ABUMXEHMIO. MOKaXXeM 3T0 Ha npuMepax.

Mpumep 1



[Ba uenoBeka HaxoASATCA B JIOAKE M HaMepeBalTCA C CWIoN 6pocuTb ABa OAMHAKOBBLIX MO Macce KaMHsA B
NPOTUBOMOJIOXKHbIE HarnpasneHus. Ecnn oHn 6pocaT ux OAHOBpPEMEHHO, TO SIofKa OCTAHETCs Ha MecTte. Ho uto
Npou3oMAET, NpU YCIIOBUM OTCYTCTBUSI TPEHUS JIOOAKW C BOAOW, €C/IM CHadana 6pocuTb OAMH KaMeHb, a Mo
NpoLLecTBnn BpeMeHn — BTopoin (ur.4)?

dur.4 Unnioctpaums K npumepy. Casur das mMexay 6pockamu NpUBOAUT K ABUKEHMIO JIOAKM.

3a NpoMexyToK BpeMeHu Mexay 6bpockaMun nogka CMecTuTcsl, HanpuMep, Ha 100 MeTpoB M ocTaHoBUTCA. Ecnun
NoBTOpUTb Mpoueaypy, TO nogka nepeMectmtcs eweé Ha 100 MeTpoB M 3TO NMpu TOM, YTO B 06e CTOpPOHbI 6bI10
0oTHPOLLEHO OAMHAKOBOE KOMMYECTBO KaMHel (Bewectsa)! Hy a ecnm 3TOT npouecc A0CTaTOYHO ASIUTENbHBIN U
MMeeT BOJIHOBYIO MpuMpoay, a MOTOMYy HEBMAMM U npoucxoauT 6e3 notepu Maccbl? He 6yaetr nu Toraa
nepemeLleHmne 0AKM KasaTbCs HaM YyaoM?

B npuBeaéHHOM NpuMepe nepemeLleHme N0AKN CBA3aHOo €O caBuroM das mexay 6pockammn. UMeHHo casur a3
obecneunn nepemelleHne, npuyém, 6e3 Kkakoro-nmbo AencTBma N3BHe.

Mpumep 2. DxkcnepuMeHT ViBaHoBa-AnamHa.

[yCTb Mbl UMEEM CUCTEMY, COCTOSILLYHO M3 ABYX KONEe6oWmMXCa NomnsiaBkos, NOMeLWEHHbIX B 6acceliH ¢ BO4OM.

KOHCTpYKLMS MEXQHMYECKOM YacTy MOMJaBKOB TakoBa, YTO Mbl MOXEM AMCTAHUMOHHO YNpaBAsTb 4acToOTOM U
dasamm konebaHmn.

®ur.5 lMepeMelleHne CUCTEMbI WCTOYHWKOB MNpPOUCXOAUT B cpeae M obecneumBaeTcs caBUrom das Mexay KonebaHusmu
MNCTOYHMKOB ((a3oBbli CEPHUHT).

KoHCTpyKuUus paboTaeT cefyowmM 06pasomM:

1. MonnaBkn KonebnTCa C paBHOM 4acTOTOM, Mexay Wx KonebaHusmu caBur ¢a3 paBeH Hynwo. Ha
NMOBEPXHOCTU BOAbl BO3HMKAET CUMMETpPUYHast MHTepdepeHLMOHHas KapTuHa, @ Ha COeAMHSIIOLLEN MOomniaBKu
JIMHUN — CToslYas BOJSIHA C MYYHOCTSAMW U y3namu. MonnaBkKu CTPEMSATCS 3aHATb M 3aHMMAIOT MOJSIOXKEHME B
noTeHuManbHbIX siMax (B y3nax CTosiver BoSiHbl). BO3HMKaeT OTHOCUTENbHO XECTKas CBSA3b MeXAy norniaBkamm
NoCcpeacTBOM CTosiuelr BOMHbI. CTosvas BO/Ha yAEPXMBAET NonsaBkn Ha GUKCUPOBAHHOM PacCTOSIHUKU ApYyr OT
apyra. Cucrema B LiefioM nokoutcs oTHocuTenbHo Boabl (V=0).

2. BHecém m3MeHeHMe B Buae casura a3 Mexay konebaHusamu nonnaskoB. CABUr (a3 M3MEHWUT XapakTep
nHTepdepeHUMM: y3bl CTOsYEN BOMHbI (MOTEHUMANbHBLIE SIMbl) CMECTATCS OTHOCWUTESIbHO MOM/aBKOB. JTO
npuBeaéT K Apeidy NOMNJaBKOB 3a MOTEHUMAsbHbIMU siMaMu. CucTeMa NPUAET B ABWXKEHWE C MOCTOSIHHOM
CKOPOCTbIO.

3. Ecnu Tenepb (Npy ABMXXEHUN CUCTEMbI) cABUI a3 06HYNuUTb, TO NOTEeHUManbHble AMbl 6yayT OTCTaBaTb OT
MonsiaBKoOB, YTO NMPUBEAET K NMOSIBNIEHUIO TOPMO3SILLEN CU/Tbl U K OCTAHOBKE CUCTEMBI.

Mbl onucanu SKCNEPUMEHT, B KOTOPOM ABWMXXEHUE I'IpOCTeI\/‘ILuel\/'I cucTeMbl 06ecrneynBanocb HanuMuYMEM caBura
¢>a3 mexay KonebnoowmMMmcs S/IEMEHTAMM, a CKOpOCTHOVI pexuMm ynpasnanca nocpeacrsoM WU3MEHEHUA

4



Be/IMYNHBbI caABUra d>a3. Ol-IeBM,D,HO, 4YTO aHa/lOormyHbIM 06pa30M MOXHO ynpaBJidsTb U CKOPOCTHbIM pPEeXMMOM
cUcTeMbl € 60NbLLIMM KONTMYECTBOM 3/IEMEHTOB.

ABvOKeHue no nHepumm

B putMOoaMHaMuKe BeLLECTBEHHOE Tesno npeactaBnsieTcs (MOAENMpPYETCH) MakeToOM CTosuMX BOMH. B y3nax
3TOM0 NnakeTa HaXoAaATCA 3/1eMEHTbl Tesla — aTOMbl. Takon MO,qeﬂbeIVI noaxo4 no3BOJISAET BU3YaIM3NPOBaTb
3aBMCUMOCTb CKOPOCTM MEepeMELLeHUs CUCTEMbl OT COOTHOWeHus da3 Mexay eé& OoCUMNNUPYILWMMU
37IeMeHTaMu.

PaccMOTpYM MPOCTENLLYIO CUCTEMY U3 ABYX 3/IEMEHTOB W CBSA3YIOLLEW MX CTOSIUEN BOSHbI.

1. Ecim B cucrteme casur cba3 paBE€H HyNHO, TO OTCYTCTBUE ABUMXEHUA obbsicHaeTCA MPOCTPAaHCTBEHHbLIM
coBnageHMEM a1EMEHTOB U NMOTEHLMAlIbHbIX AM.

Our.6 Y cuctembl HET MPUUYMH ANA NepeMeleHus B BOJIHOBOW cpene, T.K. MONOXEHUA UCTOYHUKOB M MNOTEHUWMaNbHbIX AM
coBnagatT. Cucrema HaxoAUTCA B COCTOSSHUW BHYTPEHHEro paBHOBECUS.

2. CgBur a3 cMmewaeT noTeHUMasnbHble $AMbl OTHOCUTENIbHO 3JIEMEHTOB. DfieMEeHTbl ApedyloT 3a
NoTeHUMaNbHbIMM iMaMK A0 Tex nop (A0 TaKOro CKOPOCTHOrO pexuMma), noka He Npou3onaET COBMELLEeHME M
W 3/IEMEHTOB.
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®ur.7 Cagur das NpUMBOAUT K CMELLEHWUIO MOTEHLMASBHBIX M OTHOCUTESIbHO UCXOAHOO MOSIOXKEHUSA U, COOTBETCTBEHHO, WCTOYHWUKOB.
BHyTpeHHee paBHOBecue HapylaeTcs. Ha UCTOYHMKM CO CTOPOHbI BOJTHOBOMO MOJISi OKa3blBAETCS AEWCTBME, MO3TOMY UX €CTECTBEHHOM
peakuuein 6yaeT CMELLEHNE B HAaNpPaBNEHUM NMOTEHUMASBHBIX M.

CyluecTBYeT CTporasi 3aBUCMMOCTb Mexay ckopoctbto u casurom das (V =c/zUA@). NocrosiHHomy
caBury as COOTBETCTBYET MOCTOSHHAsA CKOPOCTb. Ecnn caur ¢as naMeHsieTcs BO BPEMEHU, TO MeHseTcs

n ckopoctb (VI A@).

Mpy TakoM MoAXOoAe YAANoChb MOHSTb, YTO MMEHHO cABur a3 sIBAsEeTCs NPUUYUHON, KoTopasi obecneyvBaeT
CTPEMJIEHNE 3/IEMEHTOB K CMECTMBLUMMCS MOTEHUMANbHbIM SiMaM U 3TUM MOAAEPXMBAET ABMXEHME CUCTEMbI B
TOM WM MHOM CKOPOCTHOM pexume. [JaHHoe siBNeHne npeasiaraetcst HasbiBaTb — «a3oBblit CEPGUHT>».

Ho no3BonbTe, BOCK/IMKHET MPOCBELLEHHbIN unTaTenb, 06 3ToM ewé 2500 net Hasaa rosopwi ApucToTenb:
«/lByxeHne Tesa Mo rpsiMoOyi OCyLUECTB/ISIETCS 4Yepe3 CTPEMJ/IEHWE €ro 3/IEMEHTOB K UX "eCTecTBEHHbIM
mectam"».

Oa, vmeHHo Tak! Ecnm «ectecTBeHHble MecTa» aTOMOB (MOTEHUMAsbHblE SIMbl) CMeCTWNUCb, TO BCnen
CMeLWaTcs U caMum aToMbl (CMOTpM aHanorutd Ha ¢ur.8). Ecnm xe noTeHUmanbHble SMbl UMeEOT
TEHAEHUMIO K MOCTOSHHOMY OnepeicalolweMy CMeLEeHNI0 OTHOCMTENbHO aToMOB, a 3To obecrneumBaeTcs
Pa3HOCTbIO YaCTOT, TO peasn3yeTcs ABMXKEHME Tena C YCKOPEHNEM.

Ho kak B peafibHOM BeELIECTBEHHOM Tesle WMCKYCCTBEHHO OpraHu3oBaTb CABUI (a3 U TeHAeHUMIo K
ABMXKeHUo (da3oBbin CEpPUHI)?

?

®ur.8 B npoMexyTke Mexay cMH(}asHbIMU YNbTPa3ByKOBbIMU U3/TyyaTeNsiMi BO3HUKAET MakeT CTOsiUMX BOH (Y3/ibl U My4YHOCTM). Ecnm
B MPOMEXYTOK MOAABaTb XOSIOAHLIM nap (Tpybouka cnpaBa), TO B y3nax 06pasyloTcs KanesnbKy BOAbl, KOTOPblE YAEpXWBAOTCA
3Heprueit aTux BonH. CosgaHue caBura das Mexay M3nyyaTensiMu NpuBeAET K CMELLEHUIO Y3/10B OTHOCMTE/IbHO MepBOHAaYasbHOro
MoJsIoXXeHUs. Bcrnea cMecTsaTes v kanenbku BoAbl.

MpocTeiwunii cnocob, 3To NOAENCTBOBATb Ha TENIO CTOPOHHEN CU/ION, KOTOPasi M3MEHUT COOTHOLLEHKWE (a3 Mexay
€ero sneMeHTamu. puMeyaTesibHO, YTO MOC/E OKOHYaHWUS AENCTBUS HOBOE COOTHOLLeHMe ¢as pUKCUpyeTcs B
Tefne, CTaHOBUTCS HOBbIM €ro COCTOSIHMEM, KOTOpOEe M MOoAAEPXWMBAET COOTBETCTBYHOLUMIA CKOPOCTHOM PEXWUM.
MHbIMK cnoBaMu — BHYTPU ABMXYLLErocs Tefla MMeeT MeCTO 3aMacKkupoBaHHasl, B Buae casura das, ABuXyLuas
cuna, KoTopasi obHapyXmBaeT cebsl TONbKO Mpu NMomMbITKE OCTAaHOBUTbL TENO.

K ecrectBeHHbIM crnocobaM OTHOCUTCA TSAroTeHWe: rpaBUTALMOHHOE MOoJie HaBOAMT B Tenax casur das wu
YOEPXMBAET ero. B pesynbTate BO3HMKAET AedopMaumsi MEXaTOMHbIX CBA3eW M peakumss Ha aedopmaumio
OBWKEHWEM Tena. B aToM cMbicne casur das sSBAsSIeTC OCHOBHOM MPUYMHOM ABUXYLLEN CUMbl, (hOpMUpPYyeMOi
BHYTpW Tena. Ecnn 6bl none rpaBuTaumMm He BAMSIO Ha COOTHOLWLEHWe (a3 B Tenax, TO Tesla HUKak 6bl He
pearnpoBann Ha NpUCYTCTBME MNoAs. A OTCloAa BbIBOA: YCTPaHWUTb peakuuio Tena Ha nose rpaBuTaunm MOXHO
yepes NCKYCCTBEHHOE 0bHyneHne casura das. HeT casura ¢as — HeT 1 peakuun B BUAE NaAeHUs.

MonobHbiM 06pasoM M B OTKPLITOM KOCMOCE MOXHO MOfAyYaTb ABWXYLUYIO CWy: TMOBAUSIN
NCKYCCTBEHHbIMMN cnocob6amn Ha casur cba3 Beu_leCTBeHHOVI 4acCTu NNIeTaTENbHONO annapata — U3MEHWUNTN €ro
CKOPOCTHOW pexum.



®ur.8 CMelleHNe 3HEpPreTMUecKoro Kapkaca OTHOCUTENIbHO 3/1EMEHTOB Tesla JfieTaTeflbHOro annaparta npuBoAUT K MepeMelleHunio B
NpOCTPaHCTBE CaMoro annapara.

YeM He HOBbIM Crnocob MosydeHms ABMKYLLEN cunbl? U npuyémM, 3TOT cnocob He siBnsieTcs peakTuBHbIM! Ho
Toraa — DBPUKA?!

Ho Kak Ha npakTuke nokasaTb, 4TO npeanaraemoe byaet aeecnocobHo? Crnocob TOAbKO OAMH: akKKypaTHO
NpoBeCTN UCCNeAoBaHMS N MOCTaBUTb 3KCNEepPUMeHTbl. 1S 3Toro HeobXoAnMbl ManocTu: MOSMTUYECKas BOSS,
BOCTpeboBaHHOCTbL 06LLeCTBa, AeHEeXHble pecypcCbl U KenaHue y4YEeHbIX.

KakoBbl nepcnekTuBbl?

Peub naét 06 ocBOEHUM MPUHUMNMANBEHO HOBOrO crocoba mepemeLleHns B NpoOCTpaHcTBe. B ocHose cnocoba
NeXxuT ynpasneHne (a3oBOM COCTABSAIOLIENA MPOLLECCOB, DHEPrUsi KOTOPbIX CKOHLEHTPMPOBAHa B BellecTBe
caMon npupoaon. A ynpasneHue, Kak U3BeCTHO, Bceraa TpebyeT MeHbLumMX 3aTpar.

Ho npexpae 4yeM roBopuTb O nepcrnekTuBax, — TpebyeTcs ybeauTbcs B npaBuabHOCTM noaxopa. [lepsbie
DKCMNEPUMEHTblI XOTS W SBASZINCb KOCBEHHbIMM, HO MOATBEPAMIM BO3MOXHOCTb MOSydeHus «dha3oBon»
ABMXyLen cunbl. OfHaKO [OCTUXEHME TMOCTaB/IeHHOM 3aAayn TpebyeT 3KCMepuMEHTOB C CUCTeMaMy,
WUMEILWMMN UHble YPOBHM camoopraHusaumm. OAHWM U3 TakuX YPOBHEN SIBNSIETCA — 3/1EKTPOMAarHWTHbIN
(pwur.96). N He 6epa, 4TO TakMe IKCNepuMeHTbl 6yAyT BHEWHe MNPUMUTUBHBLIMKW, [NlAaBHOE — OHU
yAOBNETBOPSIOT Tpe60BaHUIO OTKPLITOCTN CUCTEM, @ 3HAYUT — SBSIKOTCS KIKOYEBbLIMU.

a 6
our.9 Hanunume casura ¢das ABASETCS [NaBHOW MPUYUHOM CaMOABUXXEHUS aKTUMBHbIX CUCTEM (@), Aaxe eCcnn 3TN CUCTEMbI
WCKYCCTBEHHOIO npoucxoxaeHus (6).

TONbKO 3KCNEPUMEHTUPYS C OTKPbITbIMM CXeMaMu (CMCTEMaMM) Mbl CMOXEM peasibHO MPOABMHYTbCA B
0603HauYeHHOM HanpaB/ieHUKn, a pe3ynbTaTbl ONPeaenaT XO4 U HanpasfeHne AanlbHEeNLWnX UccnesoBaHumn.

Ho ecTb M OMMOHEeHTbl, MO MHEHUIO KOTOPbIX B MPUHLMMAMANBHOW CXeMe BMeCTO OAHOro U3 usnydaTtenen
(¢pur.96) cneayet ncnonb3oBaTb pedrekTop (OTpaxkaTesib), YTO YBE/IMUYUT TaK Ha3blBAEMYIO «QHTEHHYIO TAry».
WHbIMM cnoBaMu npeanaraeTca MONyoTKpbiTas cxema (nogobue ¢OTOHHOrO ABuratens), B KOTOpPOM
usnyyaemas sHeprus npeobpasyeTcs B peakTUBHYIO CWUy BOSHOBOW MpupoAabl. OQHAKo Takoe pelleHne He
COOTBETCTBYET MOCTaBfIeHHOW 3ajade, NpUHUMNManbHas CyTb KOTOPOM B MocnefoBaTeflbHOM nepexoe Ha
6onee rnybuHHbIE YPOBHU OpraHM3auuuy BeLecTsa U 0CBOEHUM CNocob0oB ynpaBneHns 3TUMU YPOBHSIMU.

YTO KacaeTcst NepcrnekTus, TO PUTMOAMHAMUKA AAET [MABHbIA 3/1IEMEHT AN HOBbIX TEXHONIOMMIA — MOHMMAaHME.
Be3 noHWMaHWA HWM OfdHA TEXHONOrMsS HEBO3MOXHA. [lpMMeyaTeslbHO, YTO YXE CEeroAHs HeT 0CobbIX
NpensTCTBMA NOMpo6oBaTh MCMONb30BaTh «(A30BYO» ABWXKYLUYIO CUAY, Hanpumep, ANs MOAHATUS Op6uT
KOCMMYECKMX anmnapaToB. M XOTs 3Ta cula MOXKET MoKasaTbCs CIMLLKOM Masioi, MOPSAOK — MUIZIMIPAMMbl, OHa
MoCTOSIHHA BO BPeMeHW U He TpebyeT OKMraHusi Tonauea. lepsble Xe wWarv B 3TOM HanpaBfieHUU NociyxaT



TONMYKOM ANndA pasBUTUA HOBOWM TexHonormm netaHusa. OcTtanbHoe - Aeno BpeMeEHN, " B MoSIHOM mepe
npeacrtaBieHO B CbaHTaCTVI‘-IGCKMX pacCKkasax n CbVU'IbMaX.

p.S. Mbl 3arnsHynun B 6yayuiee n, MOXET He CaMbIM Jy4lwMM 06pasoM, Onucasnau, YTo AenaTtb U K YeMy 3To
NpvBeAET: MepeMelleHne B MPOCTPAHCTBE 3a CYET ynpasieHus a3oBOM COCTaBAAIOWEN 3HEpruu
BElWecTBa + aHTUTAroTeHWe. Ha 3emne ecTb MHOrMO TanaHTAMBLIX WCCeAoBaTenei, YYEHbIX, WU
nsobpeTaTeneil, KoTopble CMOCO6HbI MpUAyMaTb, Kak 3TO BOMIOTUTb B KOHKpeTHoe usgenune! N MHorue
Npy XW3HU XoTenun 6bl Takoe yBuAeTb. OAHAKO MyTb OT MAEWU A0 CO3AaHUS KOHKPETHOro JIeTaTe/lbHOro
annapaTta HebNU3KKIA, TPYAOEMKMUIA, OTHOCUTENBHO AOPOrOCTOALWMIA U CPABHUMBIN, K MPUMEPY, C MPOEKTOM
«CTtanc». MNpUMUTUBHOE X€ YCTPOMCTBO MOXHO CO6paTb, Kak FOBOPUTCA — <«Ha KyxXHe», Mpu XenaHuu
KOHEYHO, HO BCerga BO3HMKAET BOMPOC «As KOro»? Ha cerofHsWHMIA AeHb HET 06LEeCTBEHHOroO 3akasa M
3TO MpY TOM, YTO MHOIME MOHMMAOT BAXHOCTb NPobsieMbl. TaKOBO UYe10BEYECTBO?

TeM He MeHee, ecnu UMBUAM3ALMSA OCBOUT CNOCO6bI MonyyvyeHuss «@das3oBOn» ABUXYLLEA CWibl, TO
YenoBeYyecKyl pacy HaKkOHeL-TO CTaHyT yBaxkaTb BO BceneHHo.
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3dyapd Cmonbsikoe
(r. Mocksa)

TEOPUA NEPEMELLEHNA MATEPUATNDBHbIX TEJ B NMPOLUNOE U BYAYLWLWEE
(cTenpoBbIv aoknan)

lMpepnaraetcsa Teopusi, OTKPbIBaOLLAA BO3MOXHOCTb BbIBOAA YMCTO MaTemMaTUyecknumMm, a He
TPaAULMOHHBIMW 3MNUPUYECKMMU METOAaMW, OMUPAaBLLUMMUCS UCKITFOYUTENBHO HAa OMbIT, UHTYULMIO U
3HaHMe Tex UMM UHbIX 3aKOHOB (OU3MKW, TOYHbIX AnddepeHumanbHbIX YpaBHEHUA N0BbIX NPOLLECCoB
1, NONYTHO, B Ka4ecTBe NOBOYHOro pesynbTaTta, — BO3MOXHOCTb OTKPbITUS 3aKOHOB NMPUPOAbI, KOTOPbIM
NOAYMHAITCA 3TU ypaBHEHUsA. B 4acTHOCTU, HangeHbl ypaBHEHUS (KOTOPbIM YAOBMNETBOPSIOT Mnobble
npouecchl B Npupoae), Npn ABWXEHUU NO KOTOPLIM MHEPLUMarnbHble Neperpy3kn camoKOMMNEHCUPYIOTCS,
BHYTPEHHee BpeMs Ha [ABumxywemcs obbekTe ocTaHaBnuMBaeTcd WM 0ObEeKT He cTapuTcs
(«3amopaxuvBaeTcsi» BO BPEMEHN).

B [1, 2] npoaeMOHCTpMpPOBaAHO, YTO ECIIM KNacCUYECKUN aHanu3 pasmepHOCTEN AOMNOSTHUTb
NPUHLMNOM 3KCTPEMaribHOCTM — NOHATMEM OCODbLIX 3KCTpeMarnen, To 3TO CyLLEeCTBEHHO paclumpsieT
BO3MOXHOCTU 3TOro aHanu3a, No3Bonss npeackasbiBaTb MHOXECTBO HOBbIX (PyHOAMEHTarbHbIX
PU3NYECKMX MOCTOSHHbIX M HaxoguTb C TMOMOLLBI 3KCTPeMaribHOW Teopuu pasMepHOCTEN
anddepeHLmanbHble  ypaBHEHWS [0 CUX MOP HEU3BECTHbIX AMHAMUYECKUX MNPOLLECCOB,
OTKpbIBaKOLLMX HOBbIE MEPCNEKTUBLI HAay4YHO-TEXHUYECKOrO nporpecca

OTa HoBasi Teopusi NO3BOMSET onpefensatb Bug AuddepeHumanbHbiX ypaBHeEHMN (Kak
OObIKHOBEHHBIX, TaK M B YaCTHbIX MPOM3BOAHBIX), OMUCHIBAOLLMX MOObIE (KaK yXXe N3BECTHbIE, TaK U
HEen3BEeCTHbIE) AMHAMUYECKMEe NPOLIeCChbl, MPUYEM 3TU YpPaBHEHWS MOryT ObITb CKOMb YrogHO
CMOXHbIMMW, W MpaBble YacT! UX MOryT COCTOSATb U3 Noboro yncna agavTuBHbBIX YneHoB. lMpuuem
nony4yaemble C €e MOMOLLBbIO YpaBHEHUA U NapameTpbl He MOryT SIBASTbCA OWWOOYHBIMU ©
NPMBOAUTL K OLIMOOYHBIM MaTteMaTu4yeckMM MoensM, Tak Kak dTa Teopus onupaeTcs TOMbKO Ha
abConoTHbIM (haKT CyLLECTBOBaHMSA B MPUPOAE SKCTPEMYMA, U HM Ha 4TO Bonee. N3 aTon Teopuu
cnepgyeT, Y4TO MOYTU BCe, YTO CYLLECTBYET B MPUPOAE, MOXKET ObITb MaTeEMaTUYECKA CMOAENTMPOBAHO
Yepe3 MOCPEACTBO NapamMeTpuyecknx CeMencTB Ocobbix 3KCTpemanen u ornbarwmx 3TuX
cemelnictB. B o0wem cnydae BMA CROXHbIX YpaBHEHUN oOnpeaenseTcs KonmyecTtBOM MU
(PYHKLUMOHANBHBIM  BMOOM BO3HMKAIOWMX 3SKCTpemarnewn, 3aBUCALLUMX TOMbKO OT BblOpaHHbIX
WCXOAHbIX NEPEMEHHbIX U NOCTOSIHHbIX NapamMeTpPoB.

B kadecTtBe HarnmagHoro npuMmepa OEeMOHCTPUPYETCs, Kak, OOMyCTUB CylLleCTBOBaHWE B
«MyCTOM» MPOCTPAHCTBE BCEr0 NUWb HEKOEW rpaBUTALMOHHON MNOCTOSHHOW, MOXHO, HE 3Has
HWKaKMX 3aKOHOB (PU3WKU, NETKO HAWTU ypaBHEHUS] ABVXXEHNS U yNPaBNSIOLLME UMY 3aKOHbI (OU3UNKK,
onpegensLmne ABMKEHNE MacC B rpaBUTALMOHHBIX MOMSX.

HangeHa yHuBepcanbHasa cuctema audpdpepeHumanbHbiX ypaBHEHUA, ONUCHLIBAKOLWNX 40
CMX MOP HEM3BECTHYID HEBO3MYLLEHHYO OMHAMUKY NMPOM3BOMbHbLIX MPOLECCOB, yKasblBaloLlas Ha
CyLLIeCTBOBaHWE TpaekTopui, obnagawwmux psagomM paHee Heu3BEeCTHbIX YOMBUTENbHbLIX CBOWCTB:
OOBEeKT, ABMXYLUMIACA MO 3TMM TPAEKTOPUSIM, HE WCMbITbIBAET MHepuuarnbHbIX Meperpysok, He
CTapuUTCa U OKa3blBAETCs «3aMOPOXEHHbIM» BO BpemeHu. B moctaHoBke 3TOM 3agaum ydTem Mo
CYLLIECTBY M3MULLIHION, HO BAXKHYHO C TOYKM 3PEHUS NOMHOTHI JANbHENLLEro U3MNOXEHUSs NepeEMEHHYH0
g(t), onpegensioLlyto BHeLLHee yCKopeHne AMHaMUYECKON CUCTEMBI.

Tpaektopuio gBwxeHuss Oygem wuckatb B Buge dyHkumm  X(t) = x(g, X,X,X,...),
BOCMOIb30BaBLUMCH Pa3NOXeHNEM

x(t)=Cx* X' g™ XxP xWexO x@ x7 x®Y (1)

3annwem 3To ypaBHEHME B OCHOBHbIX pa3mepHocTax cuctemsl [CICJ:

SEIEIEIEE



SIS

MpupaBHMBasi pasMEPHOCTM C 0Geux CTOPOH, NPUXOAUM K Credylowen cucteme ABYX
NMHENHBIX YpaBHEHWUI C GECKOHEYHbIM MHOXECTBOM HEV3BECTHbIX (MoKasaTenen creneHemn):

1=k+l+m+p+q+r+s+u+v...,
0=2k+1+2m +3p + 49 + 5r + 6s + 7u + 8v...

Bhipaxkas 13 aToi cucTemMbl Nobble ABE CTENEHM Yepes ocTarnbHble, NonyyYaem, Hanpuvep,

k=-1-m-2p-3q-4r-5s-6u-7v...,
l=2+p+2q+3r+4s+5u+6v....

310 npmnBOoANT K Pa3yioXXeHUo

X = C X2+p+2q+3r+4s+5u+6v X(— 1-m-2p-3q-4r-5s-6u-7v) g m X( 3)p X(4) q X(S)r X(6) s X(7 )u X(8) v ) (2)

OTcloa HaxoauMm crieaytoliee MHOXEeCTBO 0COBbIX IKCTpeManein:

X = g, (3)
¥ =xx?, ¥ = xxY,..
X =xxY, .. (4)

HeunsBecTHyl0 OO CUX NOP CUCTEMY HENMHEnHbIX AnddepeHumanbHbiX ypaBHeHUn (4)
3anuuiem B KOMMNaKkTHon dhopme

K = kgD (9123 ()

MNepBoe ypaBHeHWE cUCTEMbI ypaBHEHUIA (5) MMeeT cneaytolme obLme peLleHus

x=x=Ke" +K, (6)

X = const, (7)

npuyeM ypaBHeHMWe (7) ONMMCbIBAET XOPOLLO M3BECTHOE CBODOAHOE ABWKEHME Terna, KOTOPoMY,
Kak Bcerga Kasanocb, He cyuiecTtByeT anbTepHaTvB. OfgHako ypaBHeHust (5) Takke onvcbiBaloT
cBOOOOHOE OBWMXEHME, YTO CneayeT YKe U3 Camoro Ux BMAa, BKMOYAOLLEro TONbKO MHepLManbHble
nepemenHble XX (mpum =08 (1) u (2)).

MHTepecHO oTMeTUTb, 4TO pewenunsa (6), (7) yooBneTBOPSAIOT TakKe M BCEM OCTaslbHbIM
ypaBHeHusM BeckoHeuYHoM cuctembl (5), a He TONbKO NEPBOMY M3 HUX.

M3 camoro Bnaa ypaBHeHU (5) criegyeT, 4To Npu fnoObIX CKOPOCTAX X YAOBMETBOPEHME ITUX
ypaBHeHWI B Nto6O MOMeEHT t oGecneumBaeTca 3a CHET KOMMEHCALMN UHEPLMANIBHOIO YCKOPEHUS

X TeMU UNM UHBIMW 13 BBICLLIMX MPOM3BOAHBLIX Mo 3akoHy X =X/ X" oBecneunBaiowemy He
TONbKO KOMMEHCALMIO YCKOPEHWS!, HO OOHOBPEMEHHO U ABWXEHNE NO TpaekTopusiM ceMencTaa (6).

3ameTvM, 4TO C BO3AEWCTBMEM BbICLUMX MPOU3BOAHLIX Ha AMHAMWKY OO0 CUX MOp He
NpUXOoOUNoCk CTarnkMBaTbCAd MOTOMY, YTO 9TU NPOM3BOAHbIE MNPOSBMSIOT CBOE BMWSHME Ha
OBWXKEHME IULb NpU BeCbMa 3K30TUYECKMX YCMOBMSX, He HabnwoaaBLIMXCA B M3BECTHbIX K
HacTosILLeMy BpEMEHM Kak PYKOTBOPHbIX, Tak U MPUPOAHbIX AMHAMUYECKUX cuctemax [3—8J.

Mpn m = 0 coBmecTHOe pelueHne ypaBHeHun (2) u (5) gaet C =1 n cuctemy 6eckoHeYHOro
yncna ypaBHEHUN



Xk+1 — XkX(kH)’k — 1, 2’3’_._ (8)

npeacTaBnsloWmnx cobor  ypaBHeHWs ormbarowen NoBEepXHOCTU  MnapameTpuyecKoro
cemelicTBa (2) mocrne noAcCTaHOBKM B Hero akctpemanen (5). PeweHue ypaBHeHun (8) pmaetcs
3KCMOHEHTOM

x =K, (9)

onpegensiolen OOMNyCTUMbIE COCTOSHWSA nepemeHHon  Xx(t), npuyem peweHue (9)
npeacrtaenseT cobon AByxnapameTpuyeckoe noaceMencTBo TpexnapameTpuyeckoro
cemencTBa (6).

YpaBHeHUs ocobbix aKcTpemMarnen u ornbatoLlen NOBEPXHOCTU NapaMeTpU4eckoro CeMencTaa,
KaK crieqyeT M3 U3MNOXEHHOro, NPMBENU K yOUBMTENbHOMY pe3ynbTaTty: 06bekT (unm npouecc), um
yOOBMNETBOPSIOLWNIA, OKa3blBAeTCs, MOXET HaxoouTbCA B Crneunmduyeckom CBOOOAHOM ABMKEHUM
(kak B paccmoTpeHHOM cryyae npy m = 0) B yCNOBUSIX N3MEHSIIOLLIMXCHA €r0 CKOPOCTEN N YCKOPEHUN.
OTW ypaBHEHMS yKa3bIBalOT TaKkKe Ha TO, YTO OOBLEKT B 3TOM CBOGOAHOM ABWXEHUW HE UCTIbITbIBAET
WHepLuManbHbIX Meperpy3oK, MOCKOMNbKY WHepuManbHble YCKOPeHWs npu  NobblX CKOPOCTSX
KOMMEHCMPYIOTCA TEeMU WU  UHBIMUA  BbICLUIMMW  NPOU3BOOHLIMW; MPUYEM 3TU  YpaBHEHMUS
OEMOHCTPUPYIOT Takke TOT (pakT, YTO BO3MOXHO CO3[4aHWe OMHAMUYECKUX CUCTEM,
obecneymBaOLWX NOAOOHYD KOMMEHCAUMIO M BO3MOXHOCTb [ABWXKEHUS C YCKOpPEHMeM 3a Cc4yeT
TONbKO BHYTPEHHUX CUI (BbICLLMX NPOU3BOAHBIX), YTO XOPOLLO cornacyeTcs ¢ pesynbtatamu [3-8],
NONYYEHHBLIMW paHee NPUHLMNMANIbLHO MHBIMU METOLAMM.

Ho 3To gamneko He BCe OCOOEHHOCTM 3TUX ypaBHeHW. OkasbiBaeTcsl, YTO NpuU JoObIX
CKOpPOCTSAX OBWXEHUS obbekTa MO 3KCMOHEeHUManbHow orubarowern (3ameTuMm, YTO 3TO He umeeT
HUKaKoro OoTHOLUEHUsI K npobnemam, CBA3aHHbIM C PENATUBUCTCKUMU CKOPOCTAMU) BPEMSI B CAMOM
obbekTe, T.e. ero «CoOCTBEHHOE» BpEMSl, HEe W3MEHSIETCsl, CKONbKO Obl BPEMEHU MpPU 3TOM HU
NPOLUMO B OKPYXatoLLeM ero npoCTPaHCTBE; U MpU 3TOM caM OOBbEKT OCTaeTcsl HEN3MEHSIEMbIM BO
BpeMs ero HaxoxgeHus Ha nbon 13 KpmebIx (9).

B camom pene, ecnn BMeCTO napameTpuyeckoro pasnoxeHus (1) paccmoTpeTb pasfnoxeHue

He X, a t=1Xx,XXX,...) TO cHoBa nony4aem ypaBHeHuss (8) u orubaioLyo 3TOro
napameTpU4EeCcKoro CEMeNCTBa, UMeILLYI0 BUA (C y4eToM ypaBHeHui (8):

t= Cx/x=Cx/%=.... (10)

Moactaensas nwoboe u3 BoipaxeHnn t ns (10) B (9) u anddpepeHumpys nonyyeHHoe
BblpaXXeHune, Haxoamm

d ' X7 —xX
_ KleCC‘X/X =CC1K1X/X — =0, (10a)
dt X

2

T.€. OOBEKT X, HE3aBUCUMO OT CBOEV NPUPOAbl U pa3MEPHOCTU, COBEPLLEHHO HE BIUSIIOLLMX HA
BUA ypaBHeHWl (5) 1 (8), BO BpeMs ABMXKEHUSI NO 3KCMIOHEHLUMANbBHON ormdaroLLel He U3MeHsieTcs; a
noactasnsas B (10) akcnoHeHTy (9), nonyyaem

Ct
t=C—).(=CKLCt=£=const, (10b)
X KCe™" C,

T.€. BPEMA B CUCTEME KOOPAMHAT, CBSA3AHHOMW C «OBWMXYLLMMCS» OOBEKTOM, HE U3MEHSETCS,
HE3aBUCUMMO OT CKOPOCTU ABWMXEHUA. DTO 3HAYMT, YTO NYTELLECTBEHHWK, BBEPrHYThLIN B AMHAMUKY (5)
unm (8), mocne BbIxoga u3 Hee OOHapyxuT cebsa B ganekom Oygyuwiem n OGyget cumtaTtbh, YTO
nepeHeccss B HEro MrHOBEHHO. A MOCKOMbKY YyKasaHHble YpaBHEHUS UHAUMDEEPEHTHbI K
HanpaBEHMIO BPEMEHU, TO BO3MOXEH M aHaNorMyHbIN nepexogn B NPOLLoe.

YKasaHHble Bbllle CBOWCTBa OCOOLIX 3JKCTpemanem n ux orubarLimx, BeposTHO, yaacTcs
nucnonb3oBaTtb B OyayLiemM Npu co3gaHMn QUHAMUYECKNX CUCTEM, HE NMOABEPXKEHHBLIX BO3AENCTBUIO
BPEMEHM W MHepumanbHbIX neperpy3ok. K aTum cBonctBaMm ypaBHeHW ormbatowen (8) cnepyet

[06aBUTb elle ¥ OpraHUYecky MPUCYLLYID UM BO3MOXHOCTb paspbiBa (9a3oBbIX koopAauHaT (X, X ),



YTO MO3BOMSET peanu3oBbiBaTb AWUCKPETHble nepexodbl B NPOCTpaHCTBe (B cnydae
yAOBMETBOPEHNS OrPaHUYEHUIA Ha SHEPIMIO B TOYKaX paspbiea [4, 5, 7]).

3ameTnM, 4YTO IKCNOHeHLManbHble Tpaektopun (6) u (9) He OTHOCMTENbHLI, @ abCoNIOTHBI,
T.e. OHW [JOMKHbl CTPOUTBCA OTHOCUTENbHO HEMOABWXKHOrO npocTpaHcTBa (3cupa). [lpu
COBPEMEHHOM e COCTOSIHUM Hayku U TeXHUKM onpegeneHune nobbiX KOOPAMHAT OTHOCUTENbHO
HEenoABWXHOrO NPOCTpaHCTBa — 3afadva HeBbinonHumas. OagHako, koraa ponb X(t) B (1) ucnonHseT, K
npuMepy, anekTpuyeckoe UM MarHMTHoOe none, TO NpUBSA3Ka K HEMOABUXKHOMY MPOCTPaHCTBY X He
obdA3aTenbHa.

MoXXHO JokasaTb, YTO B MPOCTPaHCTBE (X, t) BO3MOXHLI ABa Tuna nepexonoB B Oyayuiee (1

aHarnormyHo --- B MpOLUMOEe) U3 HayasbHOro COCTOSHMS (X,,V,) B MOMEHT —t , rae X,=x(-t,),

v, = X(—t,), B ucxogHoe coctosiHne (X,,v,) B MOMEHT t,. B nmobom us aTux nepexonos Bo3spaT B
NCXOOHOE COCTOsIHME (X,V,) MO TPaeKTOpusIM ypaBHeHWi (8) BO3MOXEH TOSbKO MNP ABYKPaTHOM

paspbiBe 0OHON U3 hasoBbix koopauHaT (X(t),v(t)), npn t=0 n t= t,, NOCKOMNbLKY HenpepbiBHbIE
TPaeKToOpuUM HEBO3MOXHbl, YTO crneayeT M3 camux ypaBHeHuUM (8) M XOpowo cornacyeTcs ¢
pesynbTaTamu pabort [4, 5, 7].

lMepBbIN NyTb — 3TO ABMXXEHME C ABYKPaTHbIM pa3pbiBOM MonoxeHus X(t) B MOMeHTbl t =0 un
t=t, c peanusaunen B 9T MOMEHTbI dHeprosaTpaT Ha nepexop (B ABOWCTBEHHOE MPOCTPAHCTBO),
paccynTaHHbIX B [4, 5, 7]. W BTOpON NyTb --- 3TO ABUKEHME C UMMNYSbCHLIM N3MEHEHNEM CKOPOCTU: B
MoMeHT t=0 Bektop ckopoctTn V(-0) MMNynbCHO 3ameHdeTcda BekTopoM V(+0), a B MOMEHT
t, Bektop ckopoct V(t,-0) 3ameHsieTCs Ha WCXOOHbIA V, (pasymeeTcsi, TOXe C OrPOMHbIMM

sHepro3aTpatamu). B oboux cnyvasix nepemelleHne Ans BHelHero Habniogatens anutea 2t, (k

npumepy, 2t,=100 neT), a AnA ydvacTHMKa OBwxeHusi, cornacHo (10b), Bpems ocTaHOBMNOCH.

Mpuryem yyacTHMK yBEpPEH, YTO OH nepeHeccs Ha 100 net B Gyayliee MrHOBEHHO. U TonbKo dhakTl,
noaTeepXaaroLLmMe, YTO BCE ero CBEpPCTHMKW, OKasblBaeTCsl, AaBHO COCTapunucb M MoYTU BCe
yMepnu, a OH coxpaHun CcBOW npexHuin obnuk (cornacHo (10a)), AokasbiBalOT €My, YTO OH OKasarcs
«3aMOPOXKEHHbIM»\ BO BPEMEHM.

lMpogemoHCTpupyeMm, Kakum obpa3omM aKCTpeManbHas Teopus pasmepHocTen [1, 2] no3sonseT
BeCbMa MNPOCTO HaxoauTb YpPaBHEHWUS OBWXKEHUA M (U3MYECKMe 3aKOHbl B CaMblX Pa3fiUYHbIX
06nacTax YerioBeYveckon AesiTeNbHOCTU.

Hangem, k npumepy, ypaBHeHME W 3aKOHbl ABWKEHWUS HekoTopon macckl M, onupasch

TOMbKO Ha TO, YTO B MPOCTPAHCTBE OBWXEHUS 3TOM MacChbl CyLleCTByeT Hekas rpaBuMTauMOHHas
nocTtosiHHasa G, umerowlas, K npumepy, B rayccosou cuctreme egunumy [CIC] (caHtumeTp [L], rpamm

[M], cekyHaa [T]) paamepHocts [LM T 1.

PeweHne gns mogynsa paguyc-Bektopa |f(t)| = r(t) ueHTpa macc aTOM Macchbl UWEeTcs B BUAE
cnegytowero nponssegeHus (pasnoxenus) [1]:

r(t)=CG* M i" i (11)

roe C — Heu3BecCTHbI Ge3pa3MepHbI napamMeTp, T — BENMYMHA CKOPOCTU, a T — BEenu4uHa
YCKOPEHMS.
3anuwem ypaBHeHue (11) B OCHOBHbIX pa3aMepHOCTAX rayccoBou cuctembl eanHul, [CICl:

T LTILT
3 me —_— |-
MT T||T

YpaBHuBasi CTeneHn pa3MepHOCTeN ¢ 0beux CTOPOH 3TOro paBeHCTBA ONA KaKOOW M3 Tpex
pasmepHocten [L], [M], [T], nony4aem cuctemy Tpex JIMHENHbIX YpPaBHEHWUW, KOTOPOM
yAOBMETBOPSIOT YeTbipe HEM3BECTHLIX (MOoKasaTensa crenenn) k, m, n, p:

[L]=

1=3k+n+p, 0=-k+m, 0=2k+n +2p.

Bblpaxkasi U3 3ToM cucTeMbl NOOble TpU CTeneHu vepes ocTanbHble, Nofy4Yyaem, Hanpumep:
k=m,n=2-4m,p=m-1.



B pesynbTaTte pasnoxeHue (11) npuHnmaet Bug
r()=C G™ M i**" ™" .. (12)

Jlorapudpmmpyst  (12) n npupaBHUBas Hymno NPOM3BOAHYHO OT Ig r no m (T.e. onpeaenss
ocobyo akcTpemanb [1, 2]), nony4aem ypaBHEHWe, oOmnpedensolwee CEMENCTBO OCOOLIX
akctpemaneii (rae GM <0, 0 < r<ow):

i* = (GM,) . (13)

C yyeTom aTOro ypaBHeHUS pasnoxeHue (12) cBoanTca K ypaBHEHUIO
XX = Cx>. (14)

PelueHne ypaBHeHus akcTpemaneii (13) 3agaetcs yHKUMEN

3
2
__GM, {_ 2r, —ZCIJ .

2 GM,
3 2
t—t,) 3+2C, . 15
GMO( 0) | (15)
lMoacrtaHoBka pewleHns (15) B (14) paet
1 21 : 3 2
Ct)=—9—+C,|| ——2-2C, | £ t—t, 3 16
(t) > 1[ GM. 1] GM0( 0) (16)

Tak 4yto ecnum B (14) wucnonbsoBatb C(t) M3 (16), To cemencTBo akcTpemanen (15)
OKasblBaeTCA OAHOBPEMEHHO M cBOel cobCTBEHHOM ornbaroLLen, a B criyyae

C, =0 n C =const = -1/2 cemenctso akcTpemaneii (13) meeT creayoLLyI0 «KIaccu4ecKyo»
ornmbaroLLyto:

. GM,|(_ 2r, 2
2 GM,

3 2
t—t,) 3, 17
GMO( o) (17)

s

COBMajawLyo € N3BeCTHbIM pelleHuem (5.76) ns [9] ona cemencraa napabonnyeckmux opomuT
B LleHTpanbHOM rpaBMTaLMOHHOM MOMe, pasfaensiowmx CEMENCTBA 3aMKHYThIX U rMnepbonnuyeckmx

opbut, oTkyda B npedenbHom cny4ae (npu 1, — 0) cnegyet Tpetuin 3akoH Kennepa:

3
3 2r
o)

2
3
GM,

= const.

Taknm obBpasom, Ha ocHoBe Teopun [1, 2], onupadcb Nub Ha MpPeanorioXkeHue, 4YTo B
NPOCTPaHCTBE CYLLIECTBYET HeKas rpaBUTaUMOHHAsi MoCcTosiHHas G, yaaeTcss BecbMa NpoCTo
HaxoOUTb KaK YPaBHEHUS [OBWXKEHUSA, Tak U (PU3MYECKME 3aKOHbl OBWXKEHMS B LEHTPanbHOM
rpaBUTaUMOHHOM none. Takum Xe NnyTeM WWYTCA  ypaBHEHUsI M ropasgo 6onee CnoXHbIX
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npoueccoB. K npumepy, CTOMb e 3areMeHTapHO, 6e3 3HaHMs aspoavHaMUKK, onpeaensitoTcs
ypaBHEHMS1 OBWKEHUs1 camoneTta B aTtmocdepe wunu (6e3 kakmx Obl TO HM ObINO 3HAHMK
3NeKTpoMarHeTMama)  BbIBOAATCA BEKTOPHble YpaBHEHUS [OBWXEHUS 3apshKeHHbIX Macc B
3NEKTPOMarHUTHbIX NOMsX, U T.A4.
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OQHEPTOUMH®OPMALIMOHHBIE ACIMNEKTblI AHTUTPABUATALIUA

3adHenposckul 'eHHaduli Mouceesuy

B Hactosiwee Bpemsi CLUA, Poccus, ctpaHbl 3anagHon EBponbl M KuTam akTMBHO roToBATCS K
OCYLLECTBMEHUIO NUIOTMpPyeMbIX nonetoB K Mapcy u pgpyrum nnaHetam CoOfHEYHOW CUCTEMBI.
Peanusauns Takux MoneTtoB comnpshkeHa C OonbUMMW TPYOHOCTSIMM, MOCKOJSIbKY CIIULIKOM Marioe
OTHOLUEHME TMOfe3HOW Harpy3ks Kk oOLler CcTapToBOM Macce JenaeT 3TU MNorfeTbl 4Ype3BblYanHo
AOPOrocToALLNMM U, criefoBaTeNbHO, Mano adPMeKTUBHbLIMMU.

B kauecTBe neTaTenbHbIX annapaTtoB, MPUrOAHbLIX AN MEXMNIaHeTHbIX MOoNeToB, paccMaTpuBaeTcs
TOMbKO paKeTHasl TEXHWKA, UCTONb3yioLlasi peakTuBHble AsuraTenu. O4YeBUOHO, YTO C MOMOLLbID pakeT-
HocuTenen MoxHO GyaeT pellaTb, B OCHOBHOM, JLb MCClefoBaTeNbCcke 3a4auu, B TO BPEMS KaK BCe
6ornee BaXHbIM CTAHOBWUTBLCSH OCBOEHWE [pYruMX MMaHeT M UCMOMb30BaHWE WX MPUPOAHBLIX PECYPCOB.
PakeTHas TexHVKa NpeACTaBnseTcs Takke Mano NepcrnekTUBHOW ANS 3aluThl 3em/M OT METEOPUTHO-
acTepouaHON ONacHOCTU U MPOTUBOCTOSHUSA APYTM BO3MOXHbIM KOCMUYECKUM Yrpo3am.

CyLlecTBEHHOE yBENWYEHUE YAENbHOW TSArU, NPUBOASLLEE K 3HAYUTENIbHOMY YBEMUYEHUIO OTHOLLIEHUS
Morne3HoW Harpys3ku K CTapTOBOW Macce, MOXeT OblTb AOCTUrHYTO MCMOMb30BaHWEM 3NEKTPOPAKETHbIX
ABuraTenein, co3aarLUmx TAry 3a CHET BbICOKOCKOPOCTHOrO 0TOpoca 3apsieHHbIX YacTul. OgHako, Takue
ABuWratenu crnocobHbl pasBuMBaTb fWlb BeCbMa Marnble TArM, YTO CYLWECTBEHHO YBenuuMBaet
NPOOOMKUTENBHOCTL KOCMMUYECKUX noneToB. BcneactBue aToro, Aaxe KOMOWHaAUUS KUAKOCTHbIX
(TBEPOOTOMMMBHBIX) U 3NEKTPOPAKETHbIX ABUraTenen HecnocobHa 3aMeTHO pacLUMpWUTb Kpyr 3agady B
npefenax ConHeYHom cucTeMbl. ACHO, YTO TEXHUYECKUE CUCTEMBI, UCMONb3YIOLLME PEAKTUBHBINA NPUHLIMM
[BWKEHNS, abCOMOTHO HEMPUrOAHbI ANs CBEPXAarnibHUX KOCMUYECKMX MONeTOoB.

Ecnu roBopuTb 0 Takux rnoreTax, T.e. O MorieTax K 3Besfgam, K ApyruM MupamM, TO COBPEMEHHas! Hayka U
TEXHUKA He B COCTOSIHUM MPEAoXUTb XOTb CKOMb-HUBYAb npuemnemble pelweHus. OgHako, 3agaya
0CBO€eHUs nnaHeT COMHEYHON CUCTEMbI U peanu3aunm cBepxaarnbHUX KOCMUYECKMX NONETOB CTAHOBUTCS
Bce Bonee akTyanbHOW.

EcTectBeHHO, BO3HMKaeT Bonpoc: "A eCTb NN HayyHble Npeanochbifik ANs BbIXo4a 4YerioBeyecTBa B
KOCMOC M ero wupokomacwitabHoro ocsoeHma?" Takne npegnockbinikm eCTb U BeCbMa nokasaTeflbHO OHU
nposiBNAT cebsa B beHoMeHax Mapancuxonormm Wnu, Kak cemyac NpUHATO FOBOPUTb, B (DEHOMEHax
3HeproMHgopmaTmkm (SHNMoornn).



Cpean MHOTOYMCIIEHHBIX MapaHOpPMarbHbIX MPOSIBIIEHWA HaubOmnblUMA UHTEPeC BbI3biBAOT (hakTbl
BO3AEVCTBUS Ha TNYyOUHHYIO CTPYKTYpY MaTepuv, MpOCTPaHCTBEHHO-BPEMEHHbIE XapaKTepUCTUKU U
SIBNEHNS MCUXOKMHE3a.

SkcnepumeHTamun, nposefeHHbiMU NHCTUTYTOM br3unkm BbicOkux aHeprun AH Kutas, Obina aokasaHa
BO3MOXHOCTb BINMSAHWUS HA X0h pagnoakTUBHOro pacnaga. MbicneHHoe BnusiHMe onepartopa-Bpada AH
KcuHa Ha obpasel amepuumsi-241 Ha 6,8% yckopsino unu Ha 12% 3amMeansino Xo4 ero pagnoakTUBHOIO
pacnaga. Bosgencteue oOCyLECTBNANOCh AUCTAHUMOHHO Ha paccToaHun B 5,2 ThiC. U 12 TbIC. KM.
YuntbiBasd, 4TO HM OAMH M3BECTHbIM Ha 3emrne mnpouecc He B COCTOSIHAM TMOBMUATL Ha Xop4
pagvoakTMBHOIO pacnaga, BO3MOXHOCTU YerloBEYECKOM MbICIIN HE MOTYT He Bbl3blBaTb BOCXULLEHUS.

Bblgatowmiica kutanckmnin akctpaceHc XXaHr baolueHr, Takke Mcnonb3ysa noTeHuman Mo3sra, HEKOHTaKTHO
M3Bnekan 13 3anasHHOW CTEKNSAHHOW TPYyOKM ABYXMETPOBYK MeETalfIMYecKyld cnuvpanb W gpyrue
npeameTbl. HensBecTHble hmsnyeckne npouecchl, MO3BONALIME pellaTb 3a4ayn Takoro poaa, no Bcen
BMONMOCTM aHanorMyHbl npoleccam, ncnonb3yembiM akunaxxamm HJ1O npu nepemellennn nogen Yepes
3aKpbITble OKHA U CTEHBI.

MeHTanbHoe BO3OencTBMe CNOCOBGHO BbICOKOA(hdEKTMBHO BNMATL HA X0 Buonornyeckux npoueccos. B
CepuUM COBPEMEHHbIX 3KCMEPUMEHTOB, NpPoBeAeHHbIXx B KaHage Opasunbckum akcTpaceHcom T.M.
KyTWMHXO, CPOK MHKyGauun KypuHbIX AML cokpallancs ¢ 00bivHbiX 21 gHA go 15 muHyT! CemeHa Ha
nagoHun ceHcutmBa Ypu [ennepa npopactanu 3a 15-20 cekyHO, a CKOpPOCTb pocTa pXu npwu
AvnctaHumnoHHom BosgencTteum O. Yoppenn yeenuumanacb B 8 pas. OKCNepuMeHTanbHO AoKa3aHa v
BO3MOXHOCTb MaTepuanunsaLlmnmn BeLecTBa, B TOM YACIE XMBbIX OOBEKTOB Pa3HOrO YPOBHS CITOXHOCTMU.

B nnaHe cosgaHusa netaTenbHbIX annapatoB U ABMraTenbHbIX YCTAaHOBOK MPUHLUMMNMANbLHO HOBOrO Tuna
0006b|l7| I/IHTepeC BbI3bIBAOT ABINEHUA MNMCUXOKMNHe3a U SKCI'IepI/IMeHTbI, Ll,eMOHCTpVIpyIOLLl,I/Ie N3MeHeHne
Beca 0OBbEKTOB.

Ewe B Havane 70-x IT. LUMPOKOE BHMMaHwWe MpUBMEKNa yauMBWUTENbHAs CMocobHOCTb BblaaloLlerocs
akcTpaceHca H.C. KynarmHom MbICIEHHbIM ycunMeMm nepeMellatb ferkve npeameTbl pasnuyHoun
dumsmdeckon npupodbl. [MogoBHbIe xe 3KCNepuMEeHTbl, NMPOBEAEHHble B APYrMX CTpaHax, MO3BOMMu
caenatb obwmn BbIBOO4 O CMNOCOOHOCTM 4YeroBeka OCYLEeCTBASATb Ynpasnsemble rpaBUTALMOHHbIE
BO3[EeNCTBMA.

AeneHne OGuorpaBuTaumm [1] Hambonee sipko nposiBuno cedst B 80-e n 90-e Im. B MHOrOYUCIIEHHbIX
AEMOHCTpaumMax cnocobHOCTU yAepXMBaTb Ha CBOEM Tene camble pasHoobpasHble npegMeTbl: YTHOrW,
OyTbINKK, BUMKK, NOXKW U T.4. Beigaowmecs pesynbtatel 661 npoaeMoHCTpupoBaHbl A. TkaveHko. B
OOHOM W3 3KCMEepPMMEHTOB OH YAepXuBan Ha rpyou crtanbHyto nnuty Becom 30 Kr, Ha KOTOpPOW
HaxoAWMUCb KUHXan WM meTannuyeckas kopobka. B gpyrom cnyyae Ha ero rpyau "Bucenn" ogHa Ha
APpYyron ABe cTanbHble NNuThbl, kaxaas BecoMm B 25 kr! MNpeacrtasnseT ocobbi nHTEpec akT, YTo Takomn
TSXKENbIA TPY3 He HaTArMBan KOXy, T.e. KpOMe MpYKMMAaloLWen cuibl Ha NnuTbl AencTBoBana cuna,
NpOTUBOAENCTBOBABLLASA 3€MHOW rpaBuUTaLnu.

HenocpeactBeHHOe OTHOLLEHME K Mpobneme aHTUrpaBuTauum UMEOT SKCNEPUMEHTBI MO BANSIHUIO Ha BEC
npegMeToB K yenoseka. B 19-m Beke n B nepson nonosuHe 20-ro adpekT nesuTauum npeameTos U
YyeroBeka MHOIOKPaTHO M YCMELWHO OEeMOHCTpMpoBanu oblecTBeHHOCTU 1 yyeHbiM K. OBaHc n [O.[1.
Xoym.

BO3MOXHOCTb BNMUSHMS Ha BeEC YenoBeka W, CredoBaTeNbHO, NeBuTaumMu, MNoATBEPXOAETCS
COBpPEMEHHbLIMU UCCedoBaHUsAMNU. B cTaTUCTUYECKU 3HAYMMBbIX IKCrepuMeHTax, npoBedeHHbix B 2007-
2009 rr. rpynnov uccnegoBatenen nopg pykosoactBoM O.M. barvpoBa, Obifio Nokas3aHo, YTO Mpu
"NOAKMIOYEHNN" NCMBLITYEMBIX K KOCMOJHEPreTMYeckMM KaHaram Habnioganocb YMeHbLUEHUE Unu
yBenuyeHne Beca B npegenax 0,5-3 % oT Beca wucnbiTyemblx. BocctaHoBneHuwe Beca [Jo
nepBoHaY4anbHbIX BENUYMH NPOMCXOAUNo npumMepHo Yepesd 15-30 MUHYT nocrne OKOHYaHWUsS BO3OENCTBUS.
MHTepecHO OTMEeTUTb, YTO MOMOXWUTErNbHbIE 3MOUUM BCera nNpuUBOAWNM K YMEHbLUEHUIO Beca, a
oTpuuaTenbHble - K YBenuMyeHuo. HeWTpanbHOE COCTOSIHUE WM MbICIIEHHOE MOrpy>XeHue B MUp
0ObIOEHHOrO Kak MpaBusio, He MPMBOAUIM K UBMEHEHMIO Beca.



PaccmoTpeHHble (heHOMEHbI 1 Lenbli pag ApYrx OTHOCATCA K Tak HasblBaeMbiM (0eHOMEHaM CO3HaHWS,
4YTO, ECTECTBEHHO, CEPbE3HO CyXXaeT BO3MOXHOCTb UX MPUKNAAHOIO NPUMEHEHWS ONsl peLleHns Hay4Ho-
TexHudeckunx 3agady. OgHako, oHM ybeanTenbHO CBMOETENbCTBYIOT O CBSI3U HALLero CO3HaHUs C HeKoWn
cpenown, SABMSOLWENCS HOCUTENEM Hemcyepnaemoro TBOPYECKOro 1 3HepreTudeckoro noteHuyuana. dakr
HanM4usl Takon cpedbl aKTUBHO CTUMYNMPYET MOUCK TEXHUYECKNX PEeLLEHUIn 4OCTyna K ee BO3MOXHOCTAM
W, B 4YaCTHOCTW, NONCK BapMaHTOB CO3[aHUS aHTUrpaBUTaLMOHHBIX YCTPONCTB.

Ha HacToswem 93Tane oavH W3 BEPOSATHbIX NyTewn pa3paboTkum Takmx YCTpoWcTB OasupyeTca Ha
ncnonb3oBaHun adpdpekta dopmbl. PakT, 4TO opma MNPOCTPAHCTBEHHOW KOMMO3ULMW BANAET Ha
npouecchbl B pm3nyeckom Bakyyme, YTO NPMBOOUT, B YACTHOCTU, K CYLLECTBEHHOW aKTUBM3aLUN TOHKON
9HEeprnM, AOCTATOYHO LUMPOKO WM3BECTEH M YCMELWHO MUCnonb3yeTcd Ha npaktuke. [opa3go meHee
uccnegoBaHHOM gBnsieTca npobrnema M3MeHeHus Beca npu U3MEeHeHUu ¢opM U opueHTauuu
KOMMO3M1LMI.

B uccnepoBaHuu, npoBedeHHOM akageMukom [MnyxkHukoBbiIM A.W. ¢ pasnuuyHbIMKW F€OMETPUYECKUMM
dopmamu (TeTpasap, Kyb, nMpamuabl, Npu3Mbl 1 T.4.) ObIIM NoMyYeHbl creaytolime pesynbTaTsl [2].

1. Mpn HEN3MEHHOM KONMYECTBE BELLECTBA BEC 0OBEMHOM KOMMNO3MLMM HE paBEH CyMMapHOMY BECY ee
jertanemn.

2. VicxoaHbin Bec aetanen obbekra Bceraa obil 6onblue, 4em Bec cobpaHHOro o0bekTa.
3. Bec komnosunuun (Tena) 3aBnucut ot ee hopMbl U MOSTOXKEHMWIO B NPOCTPaHCTBE.

3aBNCMMOCTbL Beca Tena OT MOMOoXeHus B NPOCTpaHCTBE TOBOPUT O TOM, YTO B YCNOBUAX Hannyma
3€MHOIo TAroTeHna U3MeHeHue MnonoXeHna KomMnoanumm npmeognT K B3aUMOAENCTBUIO BHYTPEHHUX (B
Tene) 1 BHELWHNX cun, cneacrtenemM 4Yero n Aendaetca USMeHeHne Beca tena. OpmeHTau,vm TaKUX Ten Kak
KOHYC 1 nunpamMmmaa OCHOBaHMEM K 3emMiie npmBoauna K yMeHbLUEeHUO BecCa, o6paTHa;| opueHTauuna - K
yBEIMNYEHUIO. Ha ocHoBaHMM 3TOro MOXHO npeanonoXunTb, YTO MPU NOJIOXEHUN TaKuX Tesql C OCbho,
napanneanoPl NOBEPXHOCTU 3eMJI1, OHW [OOJDKHbl pa3BMBaTb TAroBOE YyCUIune. HecoMHeHHo,
onTmMmmn3auunaA ycn03|/|17| peanunsaunn 3Tnux cus Mmorna Obl NPUBECTU K UX NMPAKTNHECKOMY NMPUMEHEHNIO.

OkcnepumeHTbl, npoBedeHHble A.W. TINyXHWKOBbIM, B [OCTaTOMHOW CTeneHW MOATBepXKAalT dakT
peanbHOro CyLleCTBOBaHWS rpaBuTonnaHa, paspaboraHHoro B 90-e . B.C. [pebGeHHMKOBbIM.
TanaHTNMBLIA 1 LUMPOKO 3PYANPOBAHHBIN yYeHbIn-aHToMoror Buktop CtenaHoBuy "'pebeHHMKOB npuLen
K cBOeMy m3obpeTeHuto, uccredys NNacTUHKU U3 HaOKpbibeB peavanlero cubrupckoro Hacekomoro,
HaVMEeHOBaHWe KOTOPOro OH OCTaBwn B TanHe. Hagkpbinbs 3TOr0 HAaCEKOMOro MMenu 4pesBblvanHo
CMNOXHYIO MPOCTPAHCTBEHHYIO CTPYKTYPY, KOTOpas He BCTpevanacb HW y OOHOro ApYroro Hacekomoro.
CnyyanHO MONoXWB OAHY MAACTUHKY Ha APYrylo, YY4eHbI OOHapyXun MOLUHbIA 3dEKT OTTanKnMBaHUS.
Bnok 13 Heckonbknx NNacTMHOK OTOpackiBan NajatoLLylo Ha HEro KHOMKy: 6yay4n npyMBsi3aHHOM K GIIOKY,
KHOMKa ucyesana u3 snaa.

B ocHoBy cBoero rpasutonnaHa B.C. 'pebeHHukoB (puc. 1) NonoXwn rpaBUTaLMOHHbIE MaHenwu,
NOBTOPSBLUME "KOHCTPYKUUIO" HaKpbINbEB Hacekomoro. [aHenn pasmMellanucb B NIIOCKOM AepeBAHHOM
ALLMYKE, pa3MepoM YyTb OOMbLUE KPbILWKK CTyra. YnpasneHue noneTom (B3neT, ropusoHTanbHbIN nonet
W nocagka) OCyLeCTBMASANMCb U3MEHEHMEM B3aMMHOIo MOSIOXEHWS MaHenen C NMoMOLLb BEPTUKaNbHO
YCTaHOBITEHHOW PYKOSATKMN.



Puc.1. I'pasutonnaH B.C. pebeHHuUKko8a

Kak yTBepxgaeT yyeHbln B cBoein kHure "Mown mup" [3]
rpaBUTOMNMIAH €ro KOHCTPYKUWM MOT pasBuBaTb CKOPOCTb
go 1000 km/Mac, HO B ero nonetax [JuanasoH
ncnonb3yemblx ckopocTen He npesbiwan 90-100 km/yac.
AKTMBU3auMa rpaBuTonnaHa, Mo BCENW BUAMMOCTH,
oKkasblBana BNWsSIHAE Ha MNPOCTPAHCTBEHHO-BPEMEHHbIE
XapakTepUCTUKK, YTO NPUBOAUIMO K psiay HEOBbACHUMbIX
aBneHnn. B uvactHocTM, C 3emnu nonetr nmbo He
Habntogancs, nubo npossnan cebst B BUAe AMcka, wapa
unu obnaka cTpaHHON hOpMbI.

[nutenbHble 1 HacTonumeble nonbiTkn B.C. MpebeHHnkoBa
npvBfeYb BHMMaHME K CBOMM OTKPbITUSM OULMaNbHY0
Hayky okasanucb 6esycnewHbiMn. OH yllen n3 XuW3HW 1
yHec ¢ cobon TarHy KOHCTPYKLMMK rpaBuTonnaHa.

M3noxeHHoOe Bblle MO3BONSET MNPEeAnonoXnTb, 4YTO B
OCHOBE MNOABLEMHOW W OBWXYLLEN CuIbl rPaBUTOMNMAHOB
nexaT MUKPOBMUXPEBbIE MPOLECCHI, COMPOBOXAAOLMECS
BblgeneHvem aHeprum puanyeckoro Bakyyma. Hecmotps
Ha 71O, uyto B.C. pebeHHMKOB He OCTaBU HUKaKUX
yKa3aHW OTHOCUTENbHO TOro, KaknuM 06pasom MoryT ObiTb
peanunsoBaHbl Takue MNPOLECChl, WHXEHEpHble peLUeHus
AOCTaTOMHO  XOpoLo npocmaTtpuBatTcs. CoBepLueHHO
HEsCHOM OCTaeTcs MpUpoAa AOBWXKYLLMX CUI, MOCKOSbKY
peanusauus peaKTUBHOro npuHUMNa OBWXeHNs
npeacTaBnseTcss BeCcbMa MaroBepoATHOW. WHTepecHo
Takke HaWTm OTBET Ha BOMPOC  OTHOCUTENBHO
BO3MOXHOCTU [OBWXEHWS [PaBUTOMNMAHOB BHe Moneun
TArOTEHMS.

Ha ot » w™HorMe pgpyrme BOMPOCHl, CBA3aHHbIE C
nepcrnekTMBamMu CO3[aHWs  feTaTeNlbHbiX — annapaToB
NPUHLMNMANbHO HOBOrO TWMa, AOJPKHbI [aTb OTBET
Hay4YHO-MccrneaoBaTeNnbCkne U OMbITHO-KOHCTPYKTOPCKME

paboTbl, Bpemsi KOTOPbIX AaBHO MPULLIIO.

Mcnonb3oBaHue adpdekta bopM MUnu, Kak ero Yacto HasblBatoT, adpekTa NOMOCTHbIX CTPYKTYP, MOXET
TaKke MPMBECTU K CO34aHMIO BbICOKOI(MEKTMBHBIX WCTOYHUKOB 3IIEKTPUYECKON 3HEPIUU, He
HY>KOQKLWMNXCA B TEMNMOBOMW UMM B KaKUX-NMBO APYrMX NCTOYHUKAX SHEPrun.

JNutepaTtypa:

1. y6poe A.l1. KorHutneHas ncuxodumauka: ocHoBbl. PoctoB H/OoHy: ®eHuke, 2006.

2. lnyxHukos A.U, EpowreHko B.M. SkcnepumeHTanbHoOe uccrnegoBaHne BnusHusa opmbl 1
NonoXeHnss 00 beMHbIX reoOMeTPUYECKMX KOMNO3ULINIA Ha nX BecoBble Nokasatenu / C6. "ToHHenb", 2007,
Ne22.

3. pebeHHukos B.C. Mown mup. HoBocnbupck: CoseTckast Cnbupb, 1997.



Bacunsee B.C.,
0.9.H., OenctButenbHbin Yned MAU n AUMY®O..
(r. Mockea)

WHTEPECHASA HAYYHAA UHTEPNPETALUA HABJTIOAEHUNA HITO FPEYECKUM
YOOJIorom

Bacunwes Bnadumup Cepzeesuy

Jletom 2009 r. rpedeckun ygonor Omutpun XaT3onynoc (ero agpec B NHTepHeTe: dhatz-ufo@hyper.net)
BbIABVHYI 4pEe3Bbl4aiHO WMHTEPECHYK HaydHyl runotesdy Ans obbACHeHMs Npupodbl U UCTOYHMKA
CBETOBOW ramMmmbl, CONpoBOXaasLuen nAtb Habnogernun HINO B nepuog ¢ Havana 1970-x rogos no 2006
r. B leeunn, BenukobputaHum n CLUA. CBoE 0ObsICHEHME OH MOCTPOMST HA TEOPUU FPaBUTALMOHHO-
MarHuTHbIX 3adhdeKkToB, NposiBnaLmx cebsa B xoae HabnogeHnin HINO. B nocnedHee spemsi 8 Muposol
Hayke rocmerneHHO pacmém ybexdeHue 8 OMHOWEHUU MmOo20, 4Ymo epasumauusi U
arieKmpomMacHemu3M s18JISIFOMCs1 83aUMOCBsI3aHHbIMU s1I8JIEHUSIMU, U PU OrpedeniéHHbIX YCII08USIX
e2pasumauyusi moxem "nepexodums" (unu nopoxxdame) 351€KMpPOMagHUMHbIe 8r1eHuUs1 u Haobopom.

MepBoe HabntogeHue - ato cHumok HIO, caenanHbii 6 masa 1971 r. Jlapcom TopHom Hag LUseuwnen. Ha
ocHoBe cHuMKa u onucaHua HINO dotorpadom weeackme ydonornm m3 LWBEeACKON ydOonornyeckon
rpynnbl TUKO®® (Métebopcknini MHPOPMaLMOHHBIA  YADOMNMOrMYECKUA LEHTP, (PYHKLUMOHMPOBAaBLUNA B
TeyeHne 10 neT - ¢ koHua 1960-x rogos no 1978 r.) caenanu ero XyaoXeCTBEHHYK PEKOHCTPYKLMIO,
npuBoAMMYIO Ha puc. 1.

Cephlit ¥ kpacHHH LBeTa
' Aypa KpacHoro Leeta

OGop zenéHoro LgeTa \K 5
pacHbIi LBeT

Puc.1. Habnogernne HI10 Hap Weseunen B 1971 r.



BTopoe HabnogeHne - ato onucaHue HJ10 oveBnguamm Hag ropogkom bpuctonb (wT. MNeHcunbBaHus)
BO BpPeMS 3HaMEHMTON BOMHbI HabntogeHnn HIO, npokaTuBLUENCS NPaKTUYEeCKU Hag BCEW Tepputopuen
CWA B okTtabpe 1973 r. B none 3peHuss o4yeBMALEB 3aBUC OOBEKT MeETannMyeckoro LBeTa C
OCBELLUEHHbIMM  OKHaMK U "OOKOBbIMW OrHaAMKM" ©Genoro Ku KpacHoro uBeToB. Wx HabnogeHue
BOCMPOM3BOOUTCS HWXKE Ha puc. 2.

BrecTawas oTNONHPOEARH A3 NoEepxHOCTe tepxHed yacTh HNO  CeeTawmeca afeqm Senwm ceeTom

hurarmue Genud coet M Mramui §pacHe i

& crer

HHgHad vacTe HNO,
HEFIEJ'IME&ICILU'SHEH
CEpelpHCTO-KPACHE M LERTOM

%\ He wzaaercevea

Aypd WAM CEEYEHME KpACHOBATORD WEETa, AnunHa afverkta — apemepHo 20-25 metpos
MExo A LM 0T HigHeH yaeTd HINO OXHA WHPHHOM MpHMERHS 2-3 MeTRa

Puc. 2. Habnogexne HIMO Hag CLUA B 1973 .

TpeTtbe n yeTBEpTOE HabnogeHus caenaHol B Benvkobputanum B cepeauHe 1980-x rogos. OnucaHue
yBugeHHoro HI1O Beuepom B 23 yaca 26 anpens 1984 r. ganu gBa nonuuenckux, Habniogaswmx o6 bLEKT
B 6uHoknb. HJTO B popme CatypHa nmeno 6eno-ronyboBaTyto, 3eNeHOBaTYHO 1 KPaCHY0 raMMy LIBETOB,
BOCMNPOU3BOAMMYIO Ha pucC. 3.

MonyboraTe-benoe
CEEUEHHE

Puc.3.
KpacHuH ceeT Habnioaetve
HINO nap
BenukobputaHnen
B 1984 r.
: MependEanme s cERYaHWe
PRt AT S Geno-ronyfora 1
_.____.n--'-‘"".r FRMNEHOEATOrD WESTOE
nnouanb HESESAERS SOT KE. METRHE
- |
BucoTa nmn-c:a‘ Pmc_4_
3 (e ~ MnnwmnHatope HaGn}OHeHme
“apro Genoro
; e HI1O Hap
Ry Benukobputanuei
~4 B 1985T.

FonyfBoEaTo SeNEHHE HCTOUHKE ]
cEeTa FpdcHME gpaT

W, HakoHel, naToe HabnwaeHne - cHumok HJITO B HouyHOM HebGe Hag ropoakoM MMMyt B WT. MuyunraH,
caenarHbln 16 asrycta 2006 r., KOTOPbIN NPUBOAUTCH HUXE Ha puC. 5.



Puc.5. CHumok HJ10 B HouHOM Hebe Haa CLUA B 2006 r.

Ha cHuMKe pocTtaToyHO OTYETNMBO BuAeH OneaHo-ronyboBaTbii "CUrHambHBIA" OroHb CcneBa U

"CUrHanbHbIA" OrOHb KPAcHOBATOrO LiBETA CnpaBa, pacrnofioXeHHble Ha Oocu "3anag-BocToK" Ha "aHuiie"
HIO.

[. XaT3onynoc npegnofioxun, YTo NeBUTMPYOLLME UMK NporeTarolme B none 3peHus Habnogartenen
HINO Haxogdatca  (MNW  MOPOXAAKT)  rpaBUTALUMOHHO-MarHUTHOE  nofe, MMelwee  pasHble
rpaBMTaLMOHHbIE NOTeHuManbl. bornee BbICOKMN rPaBWTALMOHHBLIA MOTEHUMan, no BcewW BUOAMMOCTW,
dopmupyeTcst B neoi Yactn HJ1O (no oTHoweHuo kK HabnaaTteno), a 6ornee HU3KUIA - B NpaBO €ro
YacTu. PasHuua rpaBMTauuMoHHbLIX MOTeHUManoB npegonpegenseT BpaweHue HI1O BOkpyr cBoen ocwm,
npoucxopsiiee, Kak npaBuno, MpOTUMB YacoBOW CTpenku. Hanuune [ByX nonen ¢ pasHbIM
rpaBMTaLMOHHBIM NOTEHLMANIoOM CONpPOBOXAAETCH NOsIBNIEHNEM ABYX BUAOB CBETOBbIX 3hdeKTOB - Beno-
ronybow aypbl (MM CBEYEHUS) B NEBOW YacTu U KpacHoW aypbl (Mnu ceedeHus) B npasoun Yactu HI10.
Kak n3BecTHO, BMAUMbLIV OMNTMYECKUIA CMEKTp OeNUTCH Ha Auanas3oHbl LBETOB - OT (PMoneToBoro Ao
KpacHOro ¢ pasnuyHbiMK AnanasoHamun AnvH BOSH, MPUBOAMMbIX B Tabnuue 1.

Ta6nuua 1.
CnekmparbHble ygema ormu4yecko20 U3JyYeHUs..

HaIrla30H HH BOJH, ‘ HAIla30H YaCTOT
uBer ﬂ m )1 !

P uon E’I‘OBBIH] &0—440
Cuuu# I 44IJ—4‘35
[Nonyboi l

2ené”eli TGU—231 | |
HenTeri 565—590 530—510 2.10—2.19

OpaHXeBrIt || 590—625 " 510—480 1,98—2,10

KpacHoe cBeueHune B npaBow Yactu Habnogaswmxca HI10, cornacHo runotese [1.Xat3onyrnoca, BbI3BaHO
3(PHEKTOM KpPacCHOrO CMELLEHUS, T.€. YBEJIMYEHUSI BOJIHbI MOHOXPOMAaTUYECKOrO KOMMOHEHTa CrekTpa
WUCTOYHMKA W3NyYeHUss B cUCTeMe OTCYéTa Habnwogatens no CpaBHEHUIO C AMVMHOW BOJSHbI 3TOrO
KOMMOHEeHTa B COOCTBEHHOM CMCTEME OTCYETA, MPUUMHON YeMY SABMSIETCA YMEHbLUEHUE HAMNPSHKEHHOCTU
nonst TAroteHusi. MIHbiMM croBamu, KpacHas aypa SIBMsieTcsl CNeACTBUMEM IPaBUTALMOHHOIO KPacHOro
cMelleHns. B npoTMBONONOXHOCTL eMy (hMOneToBoe CMeLleHMe npeanonaraeT yMeHbLUeHWEe BOJHbI
MOHOXPOMaTU4YECKOro KOMMOHEHTa CNeKTpa UCTOYHUKA U3Ny4YeHns B cucTteme oTc4ETa Habnogartensa no
CpPaBHEHMIO C AMIMHOM BOJIHbI 3TOTO KOMMOHEHTa B COOCTBEHHOW CUCTEME OTCYETa, MPUYUHOM Yecy

A 1ara3oH yHepruu
doToHOB, 3B




ABNSAETCA YBENUYEHME HANPSHKEHHOCTM nons TaroTeHusi. MHbim cnoBamu, cdmonetoBas (6eno-ronybas)
aypa siBnsieTcs cneacTBMEM rPaBUTALMOHHOIO (hMONETOBOIO CMELLIEHNS.

Potauwns (BpawieHue) HJTO Bokpyr cBOeln ocu Takke BMUCbIBAETCH B 3Ty rMnoTesy, NMOCKOMNbKY KpacHoe
CMellleHnsa SBMNSeTCs NPU3HaKoM yaaneHusa obbekta OT Habnwopartens, a uoneTtoBoe CMeLleHue -
NPU3HAKOM MPUONKEHUS K HEMY ODObekTa, YTO HarnsgHO BUAHO Ha puc. 6. Taknum obpasom, BpalleHue
Habnogaemoro HITO BoOkpyr CBOEN OCM MPOTMB YacCOBOW CTPENKM Takke MoflydaeT CBOE ajeKkBaTHoe
0ObSICHEHNE.

NN

Puc. 6. MNMpoctpaHcTBEHHOE AencTBme 3¢hPeKTOB KPaCHOrO 1 (OMONETOBOrO CMELLIEHMIA.

[. XaTsonynoc Takke obpaTun BHUMaHWe Ha TO, YTO Korga OOBLEeKT HaxoauTcsi B Morne 3peHus
Habnopatenein B HEMNOABWXHOM (NEBUTUPYIOLLEM) TOMOXEHUN, TO CBEYEHWe CcrpaBa SBMseTCs
3eneHosarto/6bnegHo-ronybosateiM, @ cnpaea - GnegHO-KpacHbIM, HO NO Mepe YBENWYEeHUsI CKOPOCTU
BpalwleHna n C HadanomMm OBUWXEeHUA CBedYeHWe cCrpaBa CTaHOBUTCA APKO-KpacCHbIM, a creBa - APKO-
ronyobim.

B Hactosiwee Bpems (c BecHbl 2006 r.) asctpunmckui ¢usnk M. Tampkmap B cogpyxecTBe C
oTevecTBeHHbIM hu3nkoMm E. [oakneTHOBLIM Ha cpefctBa EBpPOMENCKOro KOCMUYECKOro areHtcTsa U
YnpaeneHus HaydHbIX wuccnegosaHuni MwuHuctepctBa asuauum CLUA npoBoaMT 3KCMEPUMEHTbI MO
MOMyYeHNI0 3HaYMMbIX [PaBUTALMOHHO-MArHUTHbIX 3(PHEKTOB Ha OCHOBE YCKOPEHUs BpalleHus
CBEpXNpPoOBOAMMOro HMobuesoro konbua [1]. Obwas KoHUenuns ux akcnepMmMeHTa NpuBoanTCS Ha puc. 7.

[paEHTAUHOHHG-3NEKTRHY ECKO 2
none

B UpEEc EDEUWEHME

- o

rpﬂBHTELI'HCIHHD-MEI'HHTHDE
M

Puc.7. CxemaTnyeckoe M3o6pakeHne KOHLEMNLUMN SKCIePUMEHTA MO NOMyYeHuio NpakTUYeckn 3HaYUMbIX
rpaBUTALIMOHHO-MarHUTHbLIX 3¢PdeKTOB.



B Lenom MoxHO caenaTtb BnonHe 060CHOBaHHbLIN BbIBOA, O TOM, YTO COBPEMEHHasi HayKa - No KpanHen
Mepe TeopeTM4YeCKM - Haulynana npaBufibHbIA MarucTparnbHbIW NyTb OBMafeHUs 3HEPreTUKon
ABMxeHus n nepemeuteHus HITO B npocTpaHcTBe Hawen nnaHeTbl 3emns [2]

Ccbinku:

1. MogpobHee 06 nx akcnepumeHTe cMm.: Tajmar M. et.al. Experimental Detection of the Gravitomagnetic
London Moment. - http://www. www.esa.int/esaMI/GSP/SEMOL60OVGJE_0.html.

2. []1. Xamsonynoc 6yneT pag 06MeHATbCS MHEHUSIMU C POCCUNCKMMU Ydhorioramu no noeoay BblABMHYTOM
UM TUnoTe3bl.



AHamonui. YepHsies,
akagemuk MAU n AUMY®O
(r. Mocksa)

OBOCHOBAHUE TPPABUTALUMOHHOIO OTTANNKUBAHUA
B Y®O-AMNMAPATAX

joSocroBanme TPABHTALHOHHOTO O TTATKHBAHMA
B Y®O-ammaparax
Maresamitaeckas hopMaH3ANG 3aKoRa Be CMHPHONO TR OTEHLE
D2

MR’

1)
3 5 M) = saca Ten - const, R - pactosmine seaity uentpass: Ten— 8
peadpazven dopranmno (1) omocirensno G

G= R°F'M;M;
Vanrsmas, wro- R = v/, M, = 47/)R‘ 3, F= Mv/R,
rac V ~nepeas opGuramasas ckopocTs, (U — kpyroBas 9acTota rpapmmons, a ) — y

G =3 /Amp.

2)

3necs N 2 2
1/ =G NAPAMETP IPaRHTAIIONT

AnajomHOE HIOMOIaETCR B B 2axone Kyaona

F = ee/R, )
m afF@>w <

Crp. 1 Pasa 1 R 20 G111 Konil pycoam Po

E
:
.
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-
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Yepusiee Anamonuii @edoposuy

B paboTe npoBoAMTCA aHann3 COBPEMEHHON CTPYKTYPbl 3aKOHa BCEMUPHOTO «MPUTSHKEHUSI» U
rokasaHo, 4YTO rpaBMTaLMOHHOE B3aWMOAENCTBME Ten, Kak W 3MeKTPUYEecKoe, MMeeT BOSHOBOW
xapaktep. BonHoBoe B3aumogeiictBMe obycrnaBnuBaeT nosiBieHWe a3, KoTopble OnpeaensoT
pesynbTaT B3aMMOZEWCTBUA: NMOO nNpouTsikeHue, nnbBo oTTankuBaHue. VICKYyCCTBEHHO MeHsis
BENTNYUNHY (*)aSbI npuTdarmBaemMoro Tefia MOXXHO NoNy4vYnUTb KakK BO3pacTaHue NpuUTAaXeHua ero K nnaHere,
TakK U oTTanknBaHue OT Hee C pasfmMyHbIMU CKOPOCTAMMWN. MIMeHHO Ha aTOoM npuHUMne n nocTtpoeHa
pabota YOO-annapaTos.

M3yuyeHne sBneHuss HJ1O npopgomkaetcsa yxe 6onee nonyBeka, HO OO0 CUX MOpP 3TO
HanpaeneHve He NOAXOAUT Mo onpeaeneHne npegMmeTa HayvyHOro UCCNefoBaHMS U He MOosyynno
Hay4HOro npuaHaHusa. Cpegun nNpuMymnH 00yCNoBMMBAKOLWNX OTCYTCTBUE NPU3HAHUS OCHOBHOW MOXHO
cunTaTh XapakTep nepeaBvKeHUst netaTenbHbIX annapaToB, U Kak Obl MITHOPUPOBaHME VMUK 3aKOHa
BCEMUPHOrO NPUTSDKEHUA. 3aKOHa, Ha MNPOTSKEHWM TPEeX CTOMNETUN, YCNEeLWHO OMMChbIBaOLLEro
OBWXEHNe Bcex hn3nYecKnx Ten.

OpgHako, He rmagsa Ha 3To, caM 3aKOH BCEMUPHOro TAroTeHMst AOCTaTOYHO HEOOHO3HauyeH.
MpuBeay ero matematnyeckyto dopmanuaaumto [1]:

F = GM;M,/R. (1)
3pecb: G — rpaBuTaAUMOHHAsA «noctosiHHas», M, M; — maccbl B3aumogencTBylowmx Ten, R —
paccTosiHWe Mexay LieHTpaMu rpaBuTUpyoLLmnx Ter.

YpaBHeHue (1) TONbKO No hopMe CBMAETENBLCTBYET O TOM, YTO MEXAY Tenamu BO3HUKAKT
HEKMe CUIoBble B3aMOAENCTBUSA. N3 HEro COBEPLUEHHO HE SICHO, MPUTSAXKEHWE UMW OTTarnKuBaHue
onuckiBaeTcsa gaHHoun copmynon. OanMHaKoBO BO3MOXHO 1 TO U Apyroe. M ToNbko OCHOBbLIBAsICb Ha
©€eCUYMCIIEHHOM KOMMYECTBE IKCNEPUMEHTOB, MOCTOAHHO KOHCTATUMPYHOLLMX HanMyne NpuTsHKEHUS U
OTCYTCTBME OTTaNKMBaHWs, mocmynaupyemcsi, 4T0 YypaBHeHue (1) onucbiBaeT B3aMMHOE
npuTsbkeHne Ten. M onucblBaeTcs Tak HeEoNpedeneHHO, YTO HWYEro Herb3s Ccka3aTb HW O 3Hake
CUnbl, HW O MEXaHM3Me TMPUTSXKEHUS,, HU O opmMe nepegayn B3aumoaencTeus. [aHHoe
obctoaTenbcTBO  chopmmpoBano BceoOwee ybexaeHne B TOM, 4TO rpaBuTaums —
OflHOHarnpaBneHHoe B3aMMoaencTane, obycrnoenmaaloLLee Ternam TOMNbKO NPUTSXKEHKE, U MOTOMY, B
COOTBETCTBME C 3aKOHOM (1), HMKaKOro rpaBUTALMOHHOrO OTTankmBaHus ObITb HE MOXeET.
HeonpeneneHHOCTb yecunmeBaeTca u TeM 06CToATENLCTBOM, YTO BennynHa G B chopmyne ogHa Ha ABa
Tena, a B MexaHuke rmocmyJsiupyemcsi, YTo kaxaoe Teno obnagaeT oamMHakoBbiM G, crneaoBaTernbHO,
nx B (1) gormkHo 6bITb ABe. 'Ae cKpbiBaeTCs BTOpas — HEMOHATHO.



TOYHO Takyto ke CTPYKTYpYy B 3MnekTpoauHamuke umeeT 3akoH KynoHa, gonyckaloluin Kak
NPUTSBKEHUE ANEKTPOHOB, TaK U UX OTTankmBaHve. Ho 3gech oTTankvMBaHue kak 6bl noaTBepkaaeTcs
AOCTaTOYHO COMHUTEMbHBLIM NPU3HAHMEM (T.e. TEM XXe mocmysiamom) CyLeCTBOBaHWUSA OBYX BMAOB
9MNEKTPOHOB: MOSIOXKUTENBHbIX M OTPULLATENBHbIX.

Kpome Toro, 3aKOH BCEMMPHOIO MPUTSBKEHUS BKIOYAET YXKe YMOMSAHYTYIO rpaBUTALUOHHYIO
«MOCTOSIHHYO» G — napameTp, M3BECTHbIA C TOYHOCTbIO OO0 TPETbEro 3Haka, U MHOTOYUCIIEHHbIE
TPEXCOTMNETHNE  MNOMbITKM 3Ty  TOYHOCTb  yBenUUUTb  OKasanucb  Ge3pesynbTaTHbIMU.
BespesynbtaTHOCTb yTOYHEHUMA (G OAHO3HAYHO CBMAETENbCTBYET O TOM, YTO pPaHr 3TOro
pa3MepHOCTHOro napameTpa He aBndeTca — const. OgHako v 3TOT NapamMeTp 3anocmynupoeaH Kak
const. lNMonpobyem onpegenuTbCs C cocTaensawmMmn ero BenudnHamu [1]. peobpasyem (1)
oTHocuTenbHO G:

G = RPF/MM;. 2)

Otmeuvy, utOo B (2) R cuuTaeTcd BeNUYMHOW HEU3MEHHOW (MPoCTO OU3UKU MpPUHUMarm
(mocmynupyrom) paduyc 3emnu usHavyarnbHO HEU3MEHHbIM W He 3HalT, YTO MynbCUpyd, NriaHeTa
nepeasuraetcd no opbute, npoxoouT 06NacTu pasnMYHON HanpspkeHHocTu rpasunons ConHua,
nocnefHue «CXUMaroT» MraHeTy, YTO MPUBOAMT K U3MEHEHU ee pagunyca u maccel), a M n M; —
B KIlaCCUYECKON MexaHuKe nocmysiupyromcsi Bceraa Hem3meHHbIMU.

YyntblBas, 4To:

R = v/w, M = 4mpR°*3, F = mV*/R, (3)
roe v — nepeas opbutansHasi CKOPOCTb, W — KPYroBas YacTtoTa rpaBunons, a p — yaenbHasi NioTHOCTb
3emnun. 3ameHsia B (2) napaMeTpbl NpaBon 4YacTh Ha npasble YacTh (3) (B U3MKe HET HUKaKMX
3anpeToB Ha MPOBeAEHVEe 3TUX 3aMEH), MOCIEe COKPaLLEHWS MEEM:

G = 3w?/Amp. (4)

lMosiBNeHue KpyroBomn 4acTtoTbl B NapamMeTpe G CBUAETENbCTBYET O TOM, YTO G He ABnsieTcs
const n He MOXeT CYATaTbCs OAWHAKOBO MOCTOSIHHOWM BENWYMHOW NS BCEeX Ten MOCKOMbKY B
3HameHaTene (4) NNOTHOCTb P CBOS Y KaXOdoro Tena (9Ta OAMHAKOBOCTb TOXE rmocmysiupyemcs.
KoHCTaTpylo — O4eHb y)K MHOIoO MOCTySfiaToB B 3TOM 3akKOHe.). A MOCKOSbKY B 3aKOHe ABa Tena, To
4TO6bI NoNyYanonck G, KaXaoe Teno AOMKHO MMETb KaKylo-TO BENMUYMHY napameTpa 6nmskyio k VG ~
f, rae f— ypenbHas rpaBuUTaUMOHHas BeNuYnHa (3apsa?) v ToNbKo NPOM3BeaeHME:

ff; = G. (5)
roe G — napameTp rpaBUTaALMOHHON «MOCTOSIHHOMY.

AHarnornyHoe HabnogaeTcs 1 B 3akoHe KyrnoHa:

F= 6162/R2, (6)
roe e — 3apsig 9NnekTpoHa, paBHbIi fMe, @ fo — yOenbHbIN anekTpndeckuii 3apsg. Kectatn, Bce Tpu
napameTpa, e, me U f, TOXXe nocmynupyromcsi NOCTOSHHLIMK. Vimeem:

fe1fe2 = Ge:

n, noacTaensas B (6) BMeCTo 3apsaoB Mx Maccbl U G, NOMy4aem TOYHbIV aHanor 3akoHa BCEMUPHOIo
TArOTEHUS:

Fo = GoMesmeo/RE. 7)

MonHasa nageHtnuHoctb (1) n (7) cBMAETENLCTBYET O TOM, YTO B3aUMOLENCTBME Ten B 3TUX
eaMHOO00pasHbIX 3aKoHaxX OAMHAKOBO KaK Ha Makpo, Tak M Ha MUKPOYpoBHE. W MockonbKy B 3akoHe
KynoHa nposiBNS0TCA BOMHOBLIE (haKToOpbl, CReayeT oXuaaTb Hanmume 3TMx (PakTopoB M B 3aKOHE
BCEMUpPHOro TAroteHus. O6 3TOM e CBMAETENbCTBYET MosiBNEHUe B koahduumeHte G Kpyrosom
yacToThl (4). A3BeCTHO, 4YTO pesynbTaTbl BOSTHOBOrO B3aMMOAENCTBUSA ONpeaenstoTCs NOSIOKEHNEM NX
as. Ecnu 310 Tak, To0 coBpeMeHHas hopmanm3aums 1 3akoHa HetoToHa 1 3akoHa KynoHa HenonHa. B
HWX OTCYTCTBYET 3NIEMEHT B3anmoaencTams ¢as. NoacTtaBMm ero B 3TM 3aKOHbI:

F = GMM;cos(e — €,)/RF (8)

Fs = Gemymocos(e — €,)/RF (9)

B Takon dhopmanunsaumm NonHOCTbIO MEHAETCH NPeacTaBneHne 0 MexaHusMe NpUTSXXeHus B
Makpo — 1 MUKPO Mupe. [ns ocylecTBNeHusl B3aumoaencTensa TpebyeTtcsa cpeda — acup, B KOTOpOn
pacnpoCTpaHsIlOTCA  rPaBMBONHbL.  [pUTsKEHWE WNM - OTTanKMBaHUE OOYCIOBMEHO BCTPEYHbIM
OBWKEHMEM BOSMH CKaTus U paspexeHus admpa C obOpa3oBaHMEM CTOAYMX BOMH. BO3MOXHOCTb
OTTanKMBaHWS UNM NPUTSDKEHNSA Ten onpefenseTca copa3aMmepHocTbio as. Ecnn hasbl no BennynHe
COBMajarT:

cos(e —€;) =cos(0) =1,
bydem umemb Mecmo npumspkeHue mexdy menamu. OOHOUMEHHO nynbCcupyrouue mena
npumsiauearomcs € cusol, 0bpamHo-NPonopyuoHabHol Keadpamy paccmosiHus mexoy Humu. U
3aKOH 8CEMUPHO20 MsS20meHUs C 80/IHO80U cocmasrisiowel (Kak n 3akoH KynoHa) gbopmariuzyemcs 8
sude (8) n (9).

Ecnn xe:



cos(e —&;) =m/2 =,

m.e. mena nynbCcupytom C rpPOMmMuUBOroNIoXHbIMU hazamu, Mo o MOMy Xe 3aKOHy U C mol xe
cunotd mena 6ydym ommarnkugsambcsi Opye om Opyea. 3akoH dhopmanuayeTtca B ToMm xe suae (8), (9)
HO npoTuBocdhasa BOMHbI MPUBOAMT K OTTankvMBaHuio Ten. [ns OKOHYaTemnbHOro onpeaeneHus
ypaBHeHUs1 (3aKkoHa) NpUTSXXeHUs Ten (TouHee ByadeT ckasaTb — NpUTankMBaHus Ten), 3ameHuM B (8) G
€e 3HayeHneM 13 (4) 1 Nony4yaem YMCTO BOSTHOBOE OMNMCAHUE B3aUMHOIO KMPUTSDKEHUSY TEN:

F =3wMw;mcos(s— &;) AmipR’, (10)
rae € — pasa BoSHbLI OT NEPBOro Tena, £; — dpasa BOSHbI OT BTOPOro Tena.

B ypaBHeHun (10) e€OUHCTBEHHOW BENWYMHOW, KOTOPYHD MOXHO MWCKYCCTBEHHO W3MEHSITb
SBNSIETCA KPyroBas 4YactoTa w; Tena, B3aumogencTeytoLlero ¢ 3emnen. MckyccmeeHHoe yseruyeHue
unu yMeHbUIeHUe Kpyaosol Yacmombl ripueedem nubo K yeernuyeHuro, fiubo K YMEHbUIEHUIO CUslbl
2pasumauUoOHHO20 NpUMsKeHUss mesia, erioms G0 ompbiga OM [10BEPXHOCMU [laHemb! U
rpuobpemeHusi 3Ha4umMersibHbIX ckopocmed.

VIMEHHO MPUHLIMMN rPaBUTALMOHHOIO OTTASIKMBaHNSA B Pa3fMYHbLIX Bapuaumsix U 3aoxeH B Ydo-
annaparax.

Jlntepartypa:

1. YepHsies A.®. Pycckas mexaHunka M.: benble Anbsbl, 2001.



3amopoka B.E.,
K.T.H., akagemuk AUMYPO
(r. Mockea)

NCCNEOOBAHUA QHEPTETUKWU HITO AJ1A UCMNOJNIb30OBAHUA B NMPUKITAOHbIX
LENAX

3amopoka Bnadumup Ecpbumosuy

Coobwaemcsi, ymo 8 pe3ynbmame npoeedeHHbIX uccredosaHuli buomazHemusma, Jsesumauyuu,
nonmepaelicma, menekuHe3a, pas/iuyHbIX s1871eHUU aHOMarslbHbIX 30H 3emriu, ro1emos nmuy, KIuHoM,
rnosedeHusi xeocmog Komem u ammocgepb! 3eminu, ycmpolticms, co3daHHbIX Apxumedom (3epkar), B.
CmapodybuesbimM (kapMaHHO20 30HmMuKa), B. [pebeHHuxkosbiM (nemaroweli nnamgpopmsl) u M.
lNMumurnumosol (mpeyeonbHUKa u3 epyHma 3emnu), asmopy doknada ydanock: 1) ycmaHo8umb, 4mo
OHU ocyujecmernstomcs ¢ nomowbto cun 3apsidoe NTPABUTALINU Semnu u AHTUTPABUTALINU ConHua,
mo ecmb, ¢ MOMOWbIO U3BECMHOU ¢ OPesHUX 8peMeH pa3nu4yHbIM Hapodam 3emnu YHUBEPCAIIbHON
()KM3HEHHOIZ) OHEPIUU; 2) ycmaHosumsb, ymo [Npedcmasumenu Mod3emHol Lusunusayuu 3emnu,
Habnodarwue 3a xodom Bonbwozo 3kcrnepumeHma no cos3daHuro Hemnoseka Pa3ymMHO20 U3 3eMIIsH,
3acmasunu Apxumeda, B. Cmapodybuesa, B. pebeHHukosa u M. lNumunumosy co3damb npubopsl,
akkymynupyrowue 3apsdbi AHTUTPABUTALWM, 3) Halimu e aHOMasnbHbIX 30Hax Poccuu cbipbe,
co30amb U3 He20 ornbimHble 0bpa3subi KoHueHmpamopos 3apsidoe AHTUITPABUTALIMN u ucnbimamb
Ux.

MpuBogAatca pesynbTathl ucnbiTaHun KoHueHTpaTopoB 3apsgos AHTUTPABUTALWMW, un3 koTopbix
crnepfyeT, YTO OHM BbI4AKOT TeMNepaTypy, 6onee Yem B 2 pasa GonbLUyto, YEM TEMMEpPATYpPa OKPYKatoLLEN
cpenpl M BeCcbMa HeOObIYHO BO3ENCTBYIOT HA HEKOTOPbIE copTa PTyTuU.

OenatoTtca crnegyowmii Beiogbl: 1) B cMnoBbix yctaHoBkax HJ1O, no Bcew BEpOSITHOCTM, MCMOMb3YOTCA
KoHueHTpaTopbl 3apsgos AHTUTPABUTALUNU u pTyTb, C NOMOLLBID KOTOPOW Tenno 3TuX 3apsiaoB
NpMBOAUT UX B ABWXKEHME; 2) 3aKOH BCEMMUPHOro nputsbkeHnss ten U. HbloToHa He BepeH 1 He BepHa
Teopusi oTHOCMTEeNbHOCTU A. DWHLWITENHA, co3gaHHasn Ha ero 6ase. MNpegnaraeTca BMeCTO paspyLleHus
nnaHeTbl 3eMnsa ¢ NOMOLLbO Ao6bluM U3 ee Heap rasa, HedTU M YrNa MCNoNb3oBaTh ANA HYX4 3eMHON
Jlogckon LUmsmnnusauum cunel 3apsgos MPABUTALINNA 3emnn n AHTUTPABUTALIMA ConHua.

WHdopmauus o HabnogeHuax nonetoB 3aragodHbix JIA (netaTenbHbiX annapaToB), KOTOpbIM Aanu
HasBaHuMe HJIO, o BcTpeyax ¢ nunotamum atmx JIA, o6 wuccnegoBaHusx xapakTepuctuk HIO,
npoBeAeHHbIX BoeHHbIMK crieumanmctamm MO CCCP B koHue 80-x rogoB XX-ro Beka, 6beceabl 0 ntoabMu
(MMnotamu, KOCMOHaBTaMM, YY4EHbIMU U PSOOBLIMU rpaxaaHamu), CTankMBaBLUMMUCS C 3aBUCLUUMU Haf
nosepxHocTblo 3emnm HJIO, ¢ cmaswumm Ha onopax Ha MOBEPXHOCTM 3emnu, ¢ B3feTawwumMu
BEPTMKANbHO, C pPasBMBaKOLWMMKN OrPOMHble ckopocTn HJ1O, nossonuna aBuauuoHHBIM cneunanuctam
caoenatb BbiBoA, 4TOo 3™ JIA 00nagalT  BbICOKMMM  B3IETHO-MOCAA0YHbIMKU,  CKOPOCTHBIMMU,
MaHeBpPEHHbIMU, 3ALLUUTHLIMU U OPYTMMU XapakTePUCTMKaMU.



OpgHu cneumanuctbl, Habnogas nonetol HNO, 3aaBnanu: "BOT Obl HALIM KOHCTPYKTOPLI CAenanu Takve
xe JNIA". [pyrmue roBopunu, 4to ato He J1A, a uygo. TpeTbu, nodecaB 3aTbiNKK1, caenanu Boieog, 4to HJ10
MCMNONb3YyIT B €300BbIX YCTaHOBKaxX cunbl 'paButauumn n AHTUrpaBuTaLnmn, HECMOTPS Ha TO, YTO reHun U.
HbloTOH caenan nctoyHmkom ['paBuTauum maccy Ten, a 06 AHTUrpaBmTaumMm oH He obmoneuncst BoobLue,
co3gaBasi 3aKOH BCEMUPHOTIO MPUTSHKEHMS Ten, ek KOTOPOro OH, HO MHEHWIO MHOTMX nccriegoBartenen
ero TBopyecTBa, no3anmcTeoBan y Pobepra lNyka.

B TeueHne 1970-1990 rogoB s 3aHMMarncs paspadoTkon TpeboBaHU K XapakTepUCTUKaM NePCNeKTUBHBIX
JIA B HNIM MO CCCP. EctecTBeHHO, MeHs1 3amHTepecoBanu uccrnegosanms HJ10. Ctan cobupatb
WHpOpMaLMO MO HUM U ee aHanuaupoBaTb. Pewwnn Hamtn oTtBeT Ha Bonpoc: KAKYHO 3HEPIUHO
NCIOJNb3YKOT CUITOBbIE YCTAHOBKMW atux 3amevaTenbHbix JTIA?

Ansa Toro, 4tobbl HAWTN OTBET HAa HEro, MHe noTpeboBanock okono 10 fneT uccnefoBaHUA PasnmyYHbIX
ABMeHun, 6e3 3HaHWA NpUpoadbl KOTOPbLIX, HO MOEMY MHEHMWI0, Heyero Oblno BoobLle 3aHMMaTbCH
npo6bnemamu HI10.

OcTtaHoBnoCb KpPaTKO Ha HUX.

1. Viccneposanwne npupoabl buomarHetnama (HENNOBEKO-MAITHNTOB), koTopbie 8 NpOBOAMIT B TEYEHUe
1991-1996 rogos, NO3BONUAN MHE YCTaAHOBUTb, YTO MOAN-OMOMarHuTbl 6epyT Ang npuMarHM4MBaHus
pasnuyYHbIX MNPeaMEeTOB K CBOMM Tenam OT 3emMnu 3Hepruto nputsbkeHusi, To ectb 3APALbI
FPABUTALIMIN. OgHn BepyT ee Npon3BosibHO, a ApYrne HENPOU3BOJbHO.

B kadecTBe moaTBEpPXKOEHMS CAenaHHOro BbiBOAa npveedy 6eceny ¢ yenosekoM-6uomarHutom KOpuem
TkadeHko, kotoporo KTO-TO 3actaBun nonTtu Ha 3acegaHve npeacrasutenen Akagemun Hayk CCCP, Ha
KOTOPOM MPWUCYTCTBOBAaNM COTPYOHWKM COBETCKOrO M 3apybexHOro TeneBMOEHUS U KOPPECMNOHAEHTHI
HECKOMbKMX LEeHTparnbHbIX raseT, M MNPOAEMOHCTPMPOBATb MM MpununaHve K CBOeW rpyau AOBYX
meTannuyeckux nnut. Moayepkusato... KTO-TO 3ACTABUIT EIO NMOUTW.

OTW nccnefoBaHWs 3acTaBUM MEHS1 C NOA03PEHMEM OTHECTUChb K JOCTOBEPHOCTM 3aKOHa BCEMUPHOIO
nputshkeHuss Ten. N A ero WHTYUTUBHO nepedepkHyn B 90-e rogbl npownoro Beka. Mo moemy
NpPeanonoXeHwio, Tena MpUTArMBalOTCA APYr K Apyry TONbKo TOrda, Korda B HWMX ecTb 3apsiabl
NPUTSHKEHMS.

2. VilsyyeHne MaTepuarnoB O FEBUTMPYIOLLEM W MepeaBurarllemM npeaMeTbl C MOMOLLbK B3rnsaa
woTnaHaue JaHnene Xoyme, uccrnegoBaHne heHOMEHOB TeneknHesa 1 nonTeprencra no3Bonunm MHe
chenatb BbIBOA4, YTO OOHM MOAM NPOM3BOMbLHO, a Apyrme HenpoussonibHo 6Oepyt 3APAObI
OTTAJIKMBAHNA, 1o ectb AHTUTPABUTALMN, oOT Kkakmx-TO OOBLEKTOB M3 OKpyXKarwLen cpenbl.
HaHvenb Xoym HeoOHOKpaTHO 3asABnsn, YTo Kakyk-To 3aragouHyto QHEPIUNIO paet emy BOI. byay
roBopuTb, 4To Aasan emy aty SHEPIUIO KTO-TO.

370T 3arapgoyHbii KTO-TO 3actasun JaHuensa Xoyma noexatb u3 CLUA B AHITTINKO 1 pemoHcTpupoBsaTb
B HeW noasM neBuTauuvio, NepeaBwXkeHne NpeameToB W NoAeln, He npukacasicb K HUM, C HEMOLLbIO
HeunsBecTHou ntogam AHEPIMW oTtTankuBaHus, To ectb ¢ nomouwbio cun AH1UTPABUATALMNN. Hu ognH
yyeHbl B AHrMMM He nogyman o Tom, 4to B [Npupoge ectb AHTUTPABUTAUNOHHAA SHEPINA. A
Xanb.

Okasanocsb, 4to Mcaak HbloTOH Tak oaypaydunn aHrnmn4yad, ga u He ToJ1bKO UX, YTO HUKOMY U3 HUX B rOJ10BY
He npuina MbiClb NoABePrHyTb COMHEHNIO 3aKOH BCEMUPHOIO NPUTAXEHUA Terl.

3. N3yyeHune CaseHHbIx KHur, HanucaHHbIxX 1 nepegaHHbix KEM-TO nitogam (Hanpumep, CtaHcbl LissHa,
NusuH, Makabxapatbl, Bbubnun, Khurm MopmoHa wn gp.), a Takke "TOCJIIAHMA COJTYHAHAM",
HanucaHHoro Tem xe KEM-TO, k1o Hanucan CeslweHHble KHUrmn, n nepegaHHoro Ham, 3emnsiHiam, B 1988
rogy, M pacwmdpoBka UHdopmaunm, cogepXallencsa B HUX, NO3BOMNUNa MHE YCTaHOBWUTb, YTO B 3TUX
Khurax mnget pedvb: 06 MCTUHHbBIX 3HAHUAX no actpoHomuun, xumum n cdusuke; o TPEX BUOAX
SUBNYECKMX SHEPTUN (MATHUTHOW, YHUBEPCANBHOW (KMU3HEHHOW) n SNEKTPUYECKOW)
n o cyabbe 3emHon Jlroackon Limeunusaumm.



Tak, Hanpumep, B kHure "lcantmpb" cogepxutcsa: 1) CTOMbKO MCanMoB, CKOMbKO €CTb XMMWYECKMX
OnemMeHTOB, M3 KOTOPbIX CO3AaHbl 0ObEKTbI Hawero ddgupHoro Mupa, 1o ectb 152; 2) nHdpopmaumnsa od
0o0bekTax aToma 30510Ta, 0 KoTopbix Hawa OdmumansHas Hayka Hu4ero He 3HaeT; 3) pacnpegeneHue
3TMX OOBEKTOB MO SHEPreTUHECKUM YPOBHSIM B aTOME.

N3 gpyrux CesiLeHHbIX KHUM 51 M3BNek MOLHOCTU JrnemeHTapHbIXx 3apsifoB Tpex BuaoB Pusanyeckux
OHeprmii. OkasbiBaeTtcsi, BbipaxeHne "BOI JIIOBUT TPOWLY" roBopuT Ham O TOM, YTO BCE aTOMbI
Xumuyeckux ONemMeHToB U Bce 0bObekTbl 3Be3fHbix CucteM Hawero AdmpHoro Mupa cosgaHbl C
MOMOLIBIO CWN  3apsaoB  Tombko Tpex Bugas  OUSUYECKUX OSHEPTUWA  (MATHUTHOW,
YHUBEPCAJIbHOW (KN3HEHHOW) n 3NEKTPUYECKOW), koTopbie umetoT 3apaabl MpuTskeHus u
OTTankuBaHus.

4. WccneposaHnve TaniH nuvpamug [m3bl, 3aragodvHbix 3epkan Apxumena, MNOneTtoB NTUL  KIMHOM,
HeOObIYHOrO BO34ENCTBMS Ha OpraHu3Mbl JHOOEW TPEXrpaHHbiX NUpaMua No3BONMAW MHEe caenatb
BbIBOA, YTO 3apsabl YHuBepcanbHon (XKu3HeHHoM) OHepruii MOXHO GpaTb U3 OKpyxakowen cpeabl, To
€CTb OT KaKoro-To uUnu ot Kaknx-to o6 bektoB CONTHEYHON CUCTEMBI.

Okasanocb, B Tpex nupamugax [wu3bl 3awmdpoBaHa MHPOPMaLUA O TEXHOMOrMU CO30aHus
FEHEPATOPA T'PABUTALINN. CkynbnTypbl chapacHOB M NPOCTbIX CMepPTHbIX B Ervnte gepxat B pykax
umnuHapsl, kotopble siensitotess TEHEPATOPAMU TPABUTALUMU n AHTUTPABUTALLIAN.

KTO-TO 3acraBsun Apxumega, B. Ctapogybuesa n M. MNMutunmumoBy co3gaTb KoHUeHTpaTopbl 3apsgoB
AHTUrpaBuTauun. Apxmmen C MOMOLLBLIO CBOMX 3epkan nomxkuran kopabnu pumnsH. B. Ctapoay6bues
xoaun ¢ KoHueHTpaTopoM 3apsagoB AHTUMpaBUTaUuM NOA4 AOXKAEM M Ha HEro He nunack AoXaeBasi Boga.
M. MutunMoBa oboXrna pyky CO3faHHbIM TPEeyrofbHUKOM U3 Cbipbsi, Haxogswerocst Ha 6epery npyaa
aepesHu Ckpunoso Tynbckon obnactu.

5. NiccnepoBaHus siBneHni, NposBRstoLmMx cebsa B pasnnyHbix AHOMasbHbIX 30HaX (OrHEeHHbIX CTONGOB 1
LapoB, OTKa3oB annapaTtypbl, c60eB xoda 4acoB, HE BeCbMa XOPOLUEro BO3OEWCTBMSA Ha OpraHv3mbl
nogewn, TpeyronbHbix HI1IO, aHOManui B pocTe TpaBbl, KyCTapHWKOB W AepeBbeB), NO3BOMUMN MHe
YyCTaHOBUTb, 4YTO B OfHWX 30HaX eCTb Cblpbe, M3 KOTOPOro BO3MOXHO cAenatb npubopsl,
akkymynupytowme 3apsgel FTPABUTALVN 3emnu, B gpyrnx ectb Cbipbe, U3 KOTOPOro BO3MOXHO caenatb
npubopsbl, akkymynupytowme 3apsgsl AHTUTPABUTALWW. TpeyronbHele HITO npocto Tak Hag
HEKOTOpbIMW 30HamMn He neTaroT. [lepeneTHble NTUUbl OT HeYero genatb B HEKOTOPbIX AHOMAarbHbIX
30Hax He cagAaTcs.

6. NiccnepoBaHune AHomanbHbIX 30H MockoBckon, Kanyxckon, Tynbckor, ApocnaBckon, XMeNbHULKON 1
Apyrmx obnacten no3BOMNWAM MHE YCTaHOBWUTb, YTO: 1) B TeX 30Hax, rge B HeApax eCTb Cbipbe Ans
co3faHua KoHueHTpaTopos 3apsiaoB ['paBuTaLmm, AepeBbs pacTyT NCKOPEXEHHbIMU, UX MOAN HasbiBaloT
"NbsAHbIMK Bepe3amu, cocHamu, A6MoHAMK"; 2) B Tex 30Hax, rAe B Hegpax €CTb Cbipbe AMs CO34aHus
KoHueHTpaTopoB 3apsgoB AHTUrpaBMTaumm, pactyT OyiHO TpaBbl U KyCTapHUKM.

7. WccnepoBaHne mHdopmaumn: 06 OTKpbITMAX 3aragovHon OHeprum ConHua, BO3AENCTBYHOLLEN Ha
COCTOSIHME KPOBW, CAernaHHoe AnoHuem TakaTton; 06 obHapyxeHun HeobblHHOro NOBEAEHUS MasiTHUKOB
Ao n nocne 3atMmeHus ConHua dpaHuy3om M. Annaucom; o6 aHTUrpaBMTaUMOHHOW neTaroLen
nnatgopme, cosgaHHow [pebeHHukoBbIM; O Gecege H. Pepuxa ¢ nmamom Twubeta o 3aragoyHon
KunsHeHHoOM O3Hepruu; o nosBefeHWM XBOCTOB KOMET npu norneTtax Bokpyr ConHua; o noBefeHuu
aTMoccdepbl 3eMnM Had OCBELLEHHOW M HEeOoCBELLeHHOW ee cTopoHamu; o6 uccnepoBaHusx b.
KpusoropHuubiHa B BapHaynbckom HWW cenbckoro xossinctea [paButaumm 3emnu nNo3BOnunmno MHe
coenatb BbiBOA, UTO UcToYHMKOM 3apsgoB AHTUTPABUTAUWMN B ConHeyHOM cucteme siBnsieTcs...
COJTHLE.

OkasblBaeTcsl, OHO HMKOrga He npuTArMBano U He MNnputTarnBaeT K cebe c nomoLllbio cun 3apaaos
rpaBl/ITaLI,VII/l nnaHeTbl, acteponbl, KOMEeTbl U gpyrune 00beKTbl, N6o OHO MU He BriageeT.

8. OsHakomneHve C 3anucbio XyaoxHuka [NeTpoBa-BogkvHa B ero gHEBHUKE O 3aKOHE BCEMWPHOIO
nputshkeHuns Ten W. HbloToHa no3Bonuno MHe caenaTb BbIBOA, YTO Oblnl 3eMIISIHWMH, PYCCKUIA, KOTOPbIN
cAaenan reHuanbHylo goragky, 4To 6e3 paccMoTpeHusi AHTUIpaBUTaALUKN STOT 3aKOH He OeNCTBUTENEH.
MeTpoB-BogkunH Obin 3Hakom ¢ xyaoxHukoMm C. KanmbikoBbiM, koToporo KTO-TO 3actaensan genatb
KoHueHTpaTop 3apsiaoB AHTUrpaBMTaLUKU U3 KaKoro-TO KPacHOro cbipbd (CM. puc.1).



Boporxka
T4 3a0071-
HEHNA CHPBEM

Puc.1 Puc. 2.

MeTpoB-BoakuH Hanucan kaptuHy "KynaHue kpacHoro KoHsi", Ha koTtopon m3obpasun C. KanmeikoBa Ha
KpacHOWM KoHe B rosioM Buae. B atoin kapTuHe 3awmndpoBaHa nHdopmauna o cosgaHmm KoHueHTpaTopa
3apsifoB AHTUrpaBUTaLUN.

9. O3HakomneHne ¢ uHdopmaumen kHurn Kpacummpbel CtosiHoBon (nnemsiHuubl babkn Banru) "Mpasga o
BaHre" nossonuna MHe coenath BbiBo4, YTo BaHra 6pana, a nepeneTtHble NTuubl 6epyT YHMBEpPCANbHYO
(PKnsHeHHyto) JOHepruno, TO eCcTb AHTUrpaBMTALMOHHYIO OJOHEpPrMio U3 HEKOTOpbIX 30H 3emnu.
CnepoBaternbHO, B 3TUX 30HaxX eCTb Cbipbe, KOTOPOE HaKkannnBaeT 3Ty QHEPruto, a 3aTem ee OTAaeT.

10. Kaxablih U3 cuasAWmMX U CTOALIMX B 3TOM 3arne He oTopsan 6bl CBOMX HOI OT MOBEPXHOCTU 3emnu,
ecnu 6bl OH He Gpan 3apaabl AHTMrpaBuTaumMmn nubo ot ConHua, NMGo ot JlyHbl, NGO oT Heap 3emnu.

Teopusa xopowo, a Hanuume gencteytowero KoHueHTpaTopa nubo Mpasutauumn, nnbo Avturpasutauum
nyyuwe.

Mpuwnock 3aHATLCA:

- pac4yeTamMu KOHCTPYKUUIN KOHUEeHTpaTopos.;

- co3gaHnem npecc-gopm ANa Ux N3roToBMNeHns;

- NMOWCKOM CbIpbSl, N3 KOTOPOro BO3MOXHO UX CO3AaTb;

- 0TpaboTKOW TEXHOMNOrMN N3rOTOBIIEHNS OMbITHLIX 06Pa3LIoB.

MHe nomoranu co3gaBaTtb nNpecc-opMbl 1 OMNbITHbIE 06pas3ubl cneunanncTbl 06OPOHHBLIX NPEANPUATUN
Mockebl, KnumoBscka n dnektpocTtanu.

Jlerkmin makeT ogHoOM 13 npecc-opM NpmUBEAEH Ha puc. 2

30 Hosi6psi 2006 roma BmanuM OT MockBbl S MpoBeN WCMbITaHUS MEPBOro OMNbITHOro obpasua
KoHueHTpaTopa 3apsigoB AHTurpasutauum ComnHua u ybeawuncsi, 4To oH paboTtaet. O6 ygayHom ero
ucnbitaHmm g gonoxun B 2008 rogy Ha 3ureneBckux 4YTeHusx. McnbitaHus 6binv npoBefeHbl 6e3
NCMNOoNb30BaHUS N3MepPUTENbHbLIX MPUOOPOB.



B TeueHne 2007-2009 rogoB nMpULLNOCH MCKaTb Goree KauyeCTBEHHOE Cbipbe, YryullaTb KOHCTPYKLMK
npecc-hopM, OTTaunBaTb TEXHOMNOMMIO co3aaHus KoHLeHTpaTopoB, NCKkaTb TEPMOMETPbI At UCNbITaHWN,
paspaboTtaTb KOHCTPYKUWMIO WCMbITAaTENbHOW YCTAHOBKA W TEXHONOMMI MPOBEAEHUS UCMbITaHWN,
NPOBOANTb UCMbITAHUS.

Jletom aToro roga A npoBeNn UCMbITAHUS OBYX OMbITHbIX 00pasuoB KoHLEHTpaTopoB 3apsaoB
AHTUrpaBuTaumn. B Tabnuue nprBeaeHbl pesynbTaTbl UCTbITAHWA.

Tabnuua

PacctosiHue ot | Temnepatypa ° C,

NeNe Tun TepMmomeTpa M3MepeHHas B
n/_n ~ \TepmomeTpa, ao
wkanaB°C KoHueHTpaTOpoOB 13.00 13.30 |14.00
3A3, cm yac |yac |yac
1 AT9207A0...400 |0 50 49 :;
BbiToBOW,
2 PTYTHbIN, 15 37 37,8 |37,9
33...42
BbiToBON,
3 PTYTHbIN, 10 40,2 /40,8 |>42
33...42
BbiTOBON,
4 PTYTHbIN, 22 >42 37,7 |38
33...42
BaHHbIN,
5 25 200 30 37,5 40 38

Ons koHTponsa paboTtbl KoHueHTpaTopoB s Mcrnonb3oBan 5 TepmomeTpoB (ogHu nonbckui OT9207A,
OOVH KUTaUCKNM B6aHHbIM U 3 MEeONLMHCKUX PTYTHBIX, COENaHHbIX, MO BCEN BEPOATHOCTY, ELLE HA 3aBodax
CCCP). OaTtumk TepmomMeTpa NonbCKOro noMecTun B LeHTp KoHLEeHTpaTopoB, a ocTarnbHble TEPMOMETPbI
pPacnonoXui Ha pasHbIX PacCTOSIHUSIX OT Hero (cM. Tabnuuy).

Mpu TemnepaType Bo3ayxa OKpyxawLlen cpean pasHon 23,5 °C, tepmomeTtp OT9207A 3admkcuposan
Temnepatypy +50 °C, a pTyTb B OBYX PTYTHbIX TEPMOMETpax NOYemy-TO MOAHsANAch Bbille npegena
wkanbl 42 °C 1 yyTb He pasopBana nx. Cnaea bory, 4To 9 pacnonoXxun atm TepMOMETPbl B CTOPOHE OT
KoHLeHTpaTopoB, Aa 1 caM Haxoaurncsa B CTOPOHE OT HUX.

OTKPOBEHHO CKaXy, 3aHMMasiCb HOBbIM BWOOM OJHEpruv, He 3Haellb, YTO OT Hee MOXHO XOaTb.
MpeaBaputensHo g y3Han, yto ropod Moxenmxo Oapo (MHaumsa), atonn HaH-Magon v ogHo coopyxeHue
B JlaTnHckoli AMepuke B3opBanuCb M3-3a Kakoro-to cbosi B paboTe AHTUrpaBUMTALMOHHBLIX CTaHLUWUA B
3TMx nocenexuax. OkasbiBaeTcs, Koe-KTo Ha 3eMrie yXe MCcnonb3oBan 3apsiabl AHTMrpaBuTaumMm Ans
oborpeBa CBOUX XUNWLL, U AN APYTMX HYXA,.

Tak kak A Obin ybexaeH, 4To oOnbiTHble oOpasubl KoHueHTpaTopoB S co3gan He M3 BecbMa
Ka4yeCTBEHHOTO CbIpbsi, TO NPW UCMLITAHUAX OHW HE OOKHbI ObINK BbligaTh TemnepaTypy Bbiwe +100 °C.
CepuiiHble 0bpasubl U3 XopoLlero cbipbs 6yayT BolgaBaTe TemnepaTypy +1350 °C. MHe n3BecTHbl MecTa
HaXOXOEHWSA TAKOro Cbipbs. Hy>KHbI MOE34KN 32 HUM.

BecbMa 3amMHTepecoBano MeHsi MoBefdeHMe PTYTU B OBYX TepmomeTpax. Obpatunca K OpeBHEN KHure
"BumaHuka-wactpu" n B Hel B ONUCaHUN Kakux-TO ApeBHMX JIA - BUMaH - obHapyxun, 4to B KayecTBa
ChbIpbsl B CMITOBbLIX YCTAHOBKaxX 3TUX BUMaH, Mo BCEN BEPOATHOCTU, UCMONb30BanNach... pTyTb.

Takum o6pa30M, nosniy4eHHble pe3ynbTaTthbl ncnblTaHun OBYX OMbITHbIX 06pa3LI,OB KOHLI,eHTpaTOpOB
no3BoNinNInM MHe caenaTtb cnepgywouwme BbiBOObI:



1. Cunbl 3apsigoB AHTUIpaBUTaLmMm BO3MOXHO, rpybo rosops, "ynakoBbiBaTh" B KOHLEHTpaTophl, a 3aTeM
MX UCMOMb30BaTh A1 CBOUX HYXA.

2. [Ina npeBpalleHusa Tenna, co3gaBaemMoro 3apsgamu AHTUrpaBuMTauuKn, B MEXaHUYECKYIO OHepruio (B
paboTy) cnegyeT MCnonb3oBaTh cneunanbHble copTa pTyTy.

3. C Oonblon cTeneHbld AOCTOBEPHOCTU MOry YyTBepXAaTb, YTO B CWUMOBbIX YycTaHoBkax HI1O
ncnonb3yetcss AHTUrpaBUTaLNOHHAA DHEPIUs U pTyTb.

Bce uccnepoBaHusa, 0 KOTOPbIX s pacckasan TOMbKO YTO Bam, 8 nposogun ¢ ydetom cosetoB TOMO
"KTO-TO", k1o 3actaBnsan HO. TkaueHko n [0. Xoyma [eMOHCTpUpOBaTb JIOAAM MPUTSXKEHNE W
OoTTankMBaHuwe npeameToB, TO ecTb coseToB [lpeactasutenen [logsogHow LiuBunusaumn 3emnu.
TpuHaguate [peactaButenen atonm LuBmnmsaumm HenocpencTBEHHO HabmwpalwT 3a  XO4oM
BONbLWOIro 3KCMNEPUMEHTA no cosganuto YEJTOBEKA PA3YMHOI'O n3 Hac, 3eMnsH.

HIO - ato J1A MNopBoaHon LiuBnnusaunn 3emnu.
Monarato, YTo MHdopPMaLIUS, KOTOPYIO i COOBLLIMM BaM, A0OMKHa yoeauTb Bac B TOM:

- 4YTO 3aKOH BCEMMPHOTO NpuTsbkeHnst Ten M. HetoToHa abcontoTHO He BEpEH;

- yTo B [NpUpoae rpaBmTaums co3gaeTcsa 3apsgamn, a He Maccow TerT;

- yT0 B [Npupoae cywiectBoBana, cywecTByeT 1 6ygeT cywecTBoBaTb AHTUIpaBMUTaLus, kotopas
co3gaeTcs 3apsifamMu, a OHU MEePEHOCATCH aHTUIPaBUTOHAMU;

- yTO Ha 3emne npoBoanTca bonblion JkcnepMMeHT No co3gaHuio Yenoseka PasymHoro ns saemnsH u
HabntogatoT 3a ero xogom lNMpeacrasutenu MogsoaHon Limeunusauum 3emnu;

- 4YTO Nopa npekpaTuTb paspyLlaTb, @ TOYHEE YHUYTOXaTh NnaHeTy 3emnsi ¢ NOMOLLbio J06bIYM U3 ee
Heap yrns, HedpTn 1 rasa, a UCNONbL30BaTb A4S CBOUX HYXKA CUnbl 3apsgoBs [Mpasutaumm 3emnm un
AHTUrpasutaumm ConHua;

- 4YTO Nopa nepecTtaTb NPOCNaBNATb reHnanbHOCTb V. HbloToHa 1 A. QMHLWITENHa, co3aaBLUKX rMynble
3aKOH BCEMMPHOIO NPUTSXKEHUS TEMN U TEOPUID OTHOCUTENBHOCTU Ha 6a3e 3Toro 3akoHa, nbo aTo He
reHuu, a... nogneubl 1 Bopbl. OHM 06a No3anmcTBOBany rMynbie naevn y Apyrux nogen.

3710 coobLieHne caenaHo ¢ paspelueHns HabnogaTtenen 3a passutuem Hawen Lisnunusauun.



BbenokoHb A.T.,
(r. Mockea)

CNEAbI MHOIO PA3YMA HA NJIATO HACKA.
NEPCMNEKTUBbI UCCIIEOOBAHUA

GenokoHb Anna TapacosHa

3a mpudyamb nem uccnedosaHusi (beHOMeHa nycmbiHU Hacka asmopom Obiiu  8biSeeHbI
Odokasamersiscmea cobcmeeHHOU aurnome3bl, co2/1acHO KOomopoU cbueypbl Ha 2pyHme rnepyaHckol
nycmeiHu sensitomcs cnedamu OesmenibHocmu VIHO20 4eM 4esogedeckull pasyma. Omu "crneodbl”,
"omneyamku" ocmaerneHbl Ha 2pyHme MyCcmbiHb, 20P, UX CK/IOHax & cpedHeli 30He AHO uHoz20a
cnyyatHo, a ede U yMblwreHHo. [IpednoxeHa euriome3a O mMmexHomoauu "pucyroujeeo myda"
HeusgecmHoU 3Hepeemu4eckol rnpupolbl, KOMOpPkIU Mpu go30elicmeuu Ha MOBEPXHOCMb MepyaHCKUX
nonyrnycmeiHb paszdsuzaem, pasbpacbisaem OOIOMKU 8YJfIKAHUYECKOU 2arbKu U yriomHsem Msiekul
ceinyyqul nodcmunarowuli epyHm. OcobeHHOCMU Ha3eMHbIX 2e02/ugo8, Mo MHEHUK asmopa,
ceudemernbcmeyom O OUHaMuKke, O08UXEHUU UCMOYHUKa 3Hepeemuyeckoz20 omoka 8 rnpouecce ux
gopmuposaHusi, O fpoeyuposaHuu € 8030yxa KOHMYPO8 CMbIC/I08bIX ¢hugyp, O Mamemamuyeckou
Jl02uKke, 3aroXeHHOU Kak npu opmuposaHuUU U306paxeHuli XUBOMHbIX, pacmeHul, mak U 8
pacronoxeHuU OCHOBHbIX JIUHUU U yeHmpoes Ha rniamo Hacka.

CoriocmasreHbl CX00HbIE IHEP2EMUYECKUE XapakmepucmuKu ¢ ocobeHHocmsmu Jiyded "aHomarbHOEZ0,
meepdozo ceema" HJIO.

Asmopom ebid8UHyma aunome3a, 0 MOM, YmMo Ha Mo8epxHocmu nycmsiHU Hacka cpedu mbicsid fiuHu,
3ues3az08 3asrioxeHa UHghopMayusi, Komopasi co0epxumcs 8 fpocmpaHCmMEeHHOM pacronoxeHuu 12
"ueHmpo8", coeduHeHHbIX Mex0y cobol napannenbHbIMU NuUHUsAMU. CKopee eceeo, ama UHopMauus
3aKsYeHa 8 KpucmarnnonodobHol chuaype (MpomsKeHHOCMbIO PUMepHO 21 x 7 KM), 8 Komopoul 0OUH
u3 ueHmpos (y3nog) - omoxdecmesieHHbIU asmopoM KaK rniaHema 3emris - 3aHUMaem KIo4Yesyro
nosuyutro: oH siernssiemcs obujel sepwiuHol d8yx 06beMHbIX ¢huayp U Kak bbi C8s3yWUM 386€HOM MeXAOy
dsymsi cmpykmypamu: CornHe4yHou cucmemol U KakolU-mo uHolU, HaMm ewe HeuzsecmHou. [ns
rnodmeep>xdeHus 8bI08UHYMOU "rydesoli mexHooauu" omne4yamko8 Ha 2pyHme repyaHckol rnycmbiHU
asmopoM rpedsioXKeHbl B803MOXHbIE HarnpaeneHusi u3UYeCcKUX, XUMUYECKUX U 2e00e3u4yecKux
uccriedosaHuli HaCKaHCKUX a/1urmoe.

B ogHon n3 cBomnx nocrnegHux ctaten dpux ¢poH eHukeH Hanucan: "Tak 4To xe 3T0... Takoe - Hacka?..
Hacka - 37O Bpoge COTHM ygapoB rpoma no paccyaky. Ecnm 6bl rmasa ymenu kpudatb, OHU Obl 3TO
Aenanu B Hacke. Nocnanve Hackv 3aByannpoBaHoO 1 3anyTaHo, nobas Teopus 0 Hel NpoTUBOPEYNBaA. ..
OTOT nemsax KaxeTrcsd HeOoDOOCHOBaHHbLIM, HepaspelMMbIM, GEeCCMBICIIEHHbIM W COBUTaLWMM MO3rM
HabekpeHb".



TeM He MeHee, 3a TpuauaTb JIeT COBCTBEHHbIX UCCIeAoBaHUi MHe yhanocb AokasaTb, YTO reornudbl
nycTblHM Hacka, BoO-NepBblX, HE MOMMM ObiTb BbIMNOMHEHbI BPYYHYH, BO BTOPbIX, HE OTHOCATCA K
NOKanibHOM WHOEWCKOW KynbType, Kak TMpUHATO OObIYHO cyMTaTb, M, B TPETbMX, MO CBOEMYy
npeaHasHa4yeHuo He COOTBETCTBYIOT HY OAHOW BbIABUHYTON paHee runoTese.

Bornee TOro, Mo MoemMy MHEHWIO, OCOBEHHOCTM Uryp Ha FPyHTe NepyaHCKMX AHA AEMOHCTPUPYHOT
CBEpPXTEXHONIOMMYHbLIN Ccnoco6 M MaTeMaTUYecKyl JIOTMKY B [MpoLecce Co3gaHus  Kak
reoMeTpuUYeckmX, Tak U CMbICIIOBbLIX PUCYHKOB. AHanM3 ocobEeHHOCTEN HacKaHCKMX reornndoB No3BOMMUN
MHe BblABUHYTbL rMnoTe3y o6 ux chopMrMpoBaHUM 8 pesyribmame 3Hep2emu4yeckoeo 8030elicmeusi Ha
2pyHm c 8030yxa, m.e. O [PUMEHEeHUU mexHoMnoauu "pucyrouezo ryda", Komopsbll pasdguear,
pasbpacbiearn 0b6110MKU 8yfIKAHUYECKOU 2arnbKu U YraoOmMHSI MsgKul cbiry4ud nodcmunarowjuli epyHm.

Puc. 1. leornudbl-oTneyaTkm Ha nnaTo Hacka n ero oOKpecTHOCTSX.

06 ncnonb3oBaHUM NYy4YEBOW TEXHONOMMM B MYCTbiHHbIX 30Hax AHA CBUOETENbCTBYIOT criegyrolime
ocobeHHOoCTH reornMdoB-oTnevaTkoB (puc. 1) Ha rpyHTe:

1. [llpsamonuHedHoCMb NWHWA (ONMHOW OECHATKUW KUNOMETPOB), KpaeB reoMeTpuveckux quryp
(MPOTSHKEHHOCTBLIO HECKOMbBKO KMIIOMETPOB) C TOMHOCTbLIO, NMpEBbIWaoLWwen ownbky namepeHns MeToaom
a’3podOTOCHEMKMU.

2. OzpaHu4yeHue Mo wupuHe 2eoe2nugho8 npu MPaKMuUYeCcKkUu He O2paHU4YeHHOU OfIUHE: HeT HU OOHON
Tpaneuuu, TpeyronbHuka wupe 80 MeTpoB, Toraa kak AnuHa ny4eobpasHbiX TPeYyronbHUKOB N3MepsieTcs
KnnoMmeTpamu. HeT HM OAHOrO TpeyrorfibHWKa, Tpaneuuu C yrinoM pacxoxgeHusa 6onbwe 17 °. OTa
0COBEHHOCTb, Ha MOW B3rfsg, OOHO3HAYHO CBsi3aHa C TEXHOMOTMMYECKUMU BO3MOXHOCTSIMU, O KOTOPbIX
Mbl MOKA HE MMEEeM HWKaKOro npeacTaBreHusl. Bo3moxHO, 3TO onpenensietcs anepTypoll UCTOYHMKA
sHeprum unu rabaputamum 0ObEKTa, KOTOPbIA M3Nyvan 3HEepreTMYeckun MnoToK, a Takke C
nepemMelleHMEM UCTOYHMKA HanpaBneHHOW 23Hepruu. 3ursarn, cnupanu - Kak pesynbrart
MaTemMaTU4eCcKoro CoXeHus konebaTenbHOro Unm BpaLlaTenbHOro ABUXKEHNS C NoCTynaTtesnbHbIM, - eLle
OOHO NOATBEPXAEHMEe ANHAMUKN, ABWXKEHMWS B npouecce hopmypoBaHms reornnmdos.

3. Ha nosepxHoCTM NycTbiHM Hacka BbligenseTca orpoMHasi cTpenosugHas curypa, y2os rnpu eepuiuHe
(pacmp) komopol npemepres U3MeHeHUe TAe-TO MNocpefuHe BbITAHYTOro TpeyrofisHuka. Bo3moxHo
30€ecb OCTanocb 3aUKCUPOBaHHbIM, "OTNeYaTaHHbIM" ynpaBneHue aneptypon ny4a. [Jpyron BapuaHT
0OBSACHEHNSs Takon (POPMbI - pe3Koe U3SMEHEHUE BbICOTbI UCTOYHUKA U3NYYEHUS.

4. Cnepyet obpaTtnTb ocoboe BHUMaHwe elle Ha OOHY CYyLLeCTBEHHYI OCOBEHHOCTb: mopuesbie
CIMOPOHbI 8CEX 2e0MempuyYecKux eeoenugoe npsmMonuHelHbl. B pamkax Hawen runotesbl
3HEPreTMYECcKMn NOTOK MMM Hall FMNOTETUYECKUM JNyY MMEern NNOCKMWA ynpaBnsieMbii (PPOHT. ITuM
TaKke MOXHO OOBACHWUTbL BMA Ny4eobpasHbIX NOMoc, KOTOpble B KAaKOW-TO MOMEHT, Kak Obl OTpasmBLUMCH
OT nnockon nperpagpl (06bIYHO Ha OOPBLIBUCTOM Kpato), TAHYTCA B 0OpaTHOM HamnpaBfieHWW MO Yriom
nogobHO OTpaxeHWto cBeTa OT NOCKOro 3epkana.



5. Ha cHumKax, coenaHHbIX C BO34yxa, BUOHO, YTO Kpasi OFPOMHbIX TPEYrofbHUKOB M Tpaneuun B Bnae
BanunKoB 13 YOpaHHbIX KaMHeW, MEHSHOMCS 8 pa3Mepe Om OCHO8aHUS K 8eplUIUHE He MPoropuyuUoHabHO
wupuHe. YpaneHHble C MNOBEPXHOCTM KaMHW OOpa3yrT paBHOMEpPHbIM "pybuuk", nogobHO
BO3[ENCTBMIO SHEPreTUYECKUX fyden Ha TBepaylt MOBEPXHOCTb B COBPEMEHHbIX TEXHOMOrmsax (csapka,
nasepHas peska, oHHast bombapanposka).

6. MMnoTesa aHepreTM4ecKoro NOToka MoXeT O6BbACHUTL N BUOUMOCMb KOHMYPO8 Npu HarnoxXeHuuU 00HOU
rnonockl Ha Opyayro. Kpan nNponoxeHHOW noBepx Apyron urypbl BbIrMSOUT B BUMAE TOHKOW TEMHON
Mofocku M3 KaMHeW, U ofHa M3 Moroc eule u ceeTnee gpyron. MHe npedcTaBnsieTcs, 4TO Takoe
BO3MOXHO, €CIN OCTaBLUAssCA MeNKasA ranbka Ha NOBepPXHOCTM NOJIOC OTNMYaAeTCcA: a) No pasmepy; 6)
Mo NIIOTHOCTU KaMHeW; B) N0 MHTEHCUBHOCTW OKPacCKu MOBEPXHOCTHOrO CrOS.

Ecnn npeanonaratb CUioBoe BO34euncTBeme QHEepPreTn4yecKkoro Jjiyda Ha KamMHu, pa36paCb|Ba+0Lu,ee nx, 1O
OHO [JOJ/MKHO ObINo OKa3biBaTb OCHOBHOE ycunne Ha bornee nnoTHblE KOHIomMmepaTtbl, KaMHW,
obnagawuwme 3Ha4YMTENbHO Oonbllen Maccom Mo CpaBHEHNIO C YacCTU4KaMn necka. Torga MOXHO
npeannosyioxXnTb, YTO MpPU NMOBTOPHOM Mpoxode no ogHOMY M TOMY Xe MeCTy C NOBEepXHOCTU yaandnocCb
OOMOSTHUTENbHOE KONMMYECTBO MENKOW ranbku, M MNonoca AOoSMKHa BbirMsigeTb ceeTnee. Bo3amoxeH un
p,pyr0|7| BapnaHT:. ecrnin NroTHOCTb U pa3Mep rarbkm Ha MOBEPXHOCTAX obenx nomnoc He oTnu4yaeTtcs
3Ha4YUTEJIbHO, TO MpPUYMHaA MOXET 3akio4YaTbCA B UHTEHCUBHOCTU 3HepreTtun4eckoro BO3AeNCTBUA,
BnnAaroLlero Ha npouecc OKUCreHmna noBepXxXHOCTHOro Crosd ByJ'IKaHI/ILIeCKOVI ranbku.

7. Hukakon pquon OEATENbHOCTbI0 HEBO3MOXHO OOBACHUTL 8UO 10/10C rpu nepeceyeHuu Hebonbuwux
S20PHbIX 8epWUH, NOCKOJIbKY 30eCb noacTuUnaroLwmmn FPYHT YyXe He MNMeCOK, a MeJikad rarnbka, TOJIbKO bonee
cBeTnad (MeHee OKVICﬂeHHaﬂ) MO CPaBHEHNIO C OKpYXakoLWwnM rpyHTOM.

8. HakoHeu, elle O4eHb BaXHbI aprymMeHT B MOSb3y MOEW mMnoTtesbl - 3TO 8UO C8EpXYy O2POMHbIX
mpeyeonbHbIX unu mpaneyeudanbHbix ¢ueyp, "oTneyaTaHHbIX" Ha penbedHOM MecTHocTu. Ha
doTorpadusax ¢ BONbLIOW BbICOTbI MOMOCHI, TPEYrONIbHUKMA Ha U3PE3aHHbIX CKNOHaX WM TAHyLMuecs no
BEPLUMHAM rop, COXPaHSAT MPaBUITbHYO KOHUrypauuio, YTo 03Ha4YaeT, YTo OHU ccpoTorpadmpoBaHbi
C TOM XXe NO3ULUKN, YTO U CNPOELUPOBAHbI.

B anBape 1995 r. Ha koHdepeHuun "lManeokocMOHaBTUKa M Npobnembl cTaHoBneHus" 3pux ¢OoH
[eHvkeH npoaoeMoHCTpupoBan cnavg, rae Obin 3anevaTtneH Kpan NioCKOM CTOMIOBOW rOopbl B
OKpecCTHOCTSX Hackn, Ha NOBEPXHOCTM KOTOPOrO TAHYNCA TUMUYHLIA TpeyronbHbl reornmud. OguH yron
dUrypbl He NOMECTUIICS Ha rOpPU3OHTarlbHON NOBEPXHOCTU M "3awen" 3a ee kpawh 1 "nosuc” Hepo8HbIM
JIOCKymomM 110 pefnibehHOMYy CKIIOHY ropbl. 3a CYeT HakrnoHa OH "pactaHynca". 3To Beckoe
AokKasaTtenscTBo POPMUPOBAHUSA Ha3EMHBIX OUTYp BO3AENCTBUEM C BO3yXa SHEPreTUYECKUM NOTOKOM.

9. HackaHckue reornudbl pasHoobpasnem ¢opm He oTnmyaroTcs. JIMHMA, nornoca, NpsMOYrOfbHUK,
TPeyronbHUK, Tpaneuus - Bce oHM obpasytoTcs Npy NPSIMONIMHENHOM ABWXEHUN MU Pa3NMYHbIX Bapuauusax
NIMHENHOTO W3MEHEHUs] LINPUHbI. BeckoHeYHble KHYTOOOpasHble Urypbl - 3TO MPEY2osIbHUKU C
8bIXO0SAWUMU U3 8epwuHbl 6oree MOHKUMU JIUHUSIMU, TMOMyYeHHbIMW BO3MOXHO B pe3ynbTaTte
npouecca raweHusa aHeprum npu pasdpacbiBaHNN KAMHEN.

OcCO0BeHHO HarmagHo 9TO AEMOHCTPUpPYeT MOCMefoBaTeNbHOCTb (POPMUPOBaHUS MMHUW, KOTOpas
npeaBapsieT pUCyHoK "Aepesa”. M3 BepLUnHbI TpeyronbHUka AnvHon okono 340 MeTpoB BbIXOAUT NNHUS,
KOTopas MO YeTbIPEXYrofbHOMY KOHTYpy ornbaeT MOMHOCTbI0 3Ty durypy, 3aTeM BbIPUCOBbIBAET
NPSIMOYTOSNbHbLIVA 3Ur3ar, MeHss HanpasneHue nATb pas. [1py 3TOM CNOXHOM OBWXEHUWU NIUHWUSA MIaBHO
yToHbLlaeTcsa (). Tornbko nocne Takux npeABapuUTeNbHbIX MaHuUMynsuMin OHa BbIPUCOBLIBAET KOHTYP
"nepeBa" U, HaKOHEL, 3aKaH4YMBAETCA Ha MOBEPXHOCTU OOMbLIOro NPsIMOYronbHUKa. MpsAMOYronbHbIN
aursar uMmeeT amnnutygy okono 420 MeTpoB, MpuYemM ero Kpas CrOBHO BblYepyeHbl MO JIMHENKE.
NHTepecHo n To, 4TO nepmog KonebaHun NnaBHO yMEeHbLUAeTCcs - 3uraarn cyxatTtcs. Obwas xe anvHa
BCcen nuHum 6onee 5 kM. 310 ybeauTenbHbI NPUMEpP CBEPXTEXHONOMMYHOCTM HAaCKaHCKMX reornmdos.
Yem, KpOMe ralleHUs 3JHeprum OO MOMYyYEeHUs Y3KOro My4yka, MOXHO OOBACHUTH Takoe MnaBHOe
YMEHbLLUEHWNE LUMPUHBI JIMHUW NPU Taknx MaclTabax u CnoXHOCTSX?

Ecnu npegnonoxute obpaTtHbid XO4 NWHWKM, T.€. MOCTPOEHWE PUCYHKA, BblYEPYMBAHWE 3Mr3aroB C
yBENUYEHNEM LUUPWHBI JIMHWMW, W, HAKOHEL, MPOPUCOBKa TPeyrofbHWKa, TO B TakOM Criydae TepseTcs
noruka. Yawle nocTpoeHne nget OT NPOCTOro K CIIOXKHOMY, a He Hao6opoT. TpeyronbHMK HaMHOMO MpoLLe
no dopme, 4YeM TaKOW CrOXHbIA 3ur3ar, a ero gopma COBCEM MNPUMUTUBHA MO CPaBHEHUIO C
nsobpaxeHvem "gepesa". CnegyeT obpaTuTb BHMUMaHWe, YTO 3TOW NOMMKe NOAYMHEH BECb peecTp duryp



B MyCTblHE, Nepexoasa OT MNPOCTOro K CroxHomy: nuHun - 13 000, reomeTpuyeckmx NnoLwagok - nopsigka
800, cnmpanen - okono 100, HakoHeL, nsobpasutenbHbix opm - 30 (!). Bce normyHo 1 3akOHOMEPHO,
YeMm CcrioxHee - TeM MeHblue. [1o aTon noruke, npocmoe rpedsapsiem cri0XHoe. Tak 4YTO, BEpOsiTHee
BCEro, cHavana HaHOCUICsl TPEeYrofbHUK, a NOTOM yXXe PUCYHOK, HaYano HaCKaHCKUX reornucos - 3To
OCHOBaHUe TPeyronibHUKOB.

10. ®opmupoBaHMe NepyaHCKUX Uryp Ha rpyHTe 3HEpPreTM4YecknM NOTOKOM C BO3Ayxa noaTBepXaaeT v
acumMmempusi 8 U30bpa)KeHUU XUBOMHbIX Ha egpyHme. JTO UCKaxeHue (nepekoc no AmaroHarnm)
BbIMMAAWUT OYEeHb CTPaHHBLIM MPU TaKOW KpacoTe KOHTYPHOW JIMHUKM Mnayka, COBEpLUEHCTBe U3rnboB ero
namn, 4to sBMSieTCA CNeacTBMEM MaTEMaTMYECKOro OMUCAHWUS KPUBbLIX, TOYHOrO COMPSKEHUS BCEX
M30THYTbIX NUHWMIA. Mosi nonbiTka B rpaduyeckor nporpamMe €ero BbIPOBHATb He ydanacb. Takoe
BO3MOXHO, €CINN UCKaXXeHUA PUrypbl MMeT He ABYMEPHbIN XapakTep (Hanpumep, npu yBennyeHus
pPUCYHKa C 3CKM3a Ha NIOCKOCTU), @ TPEXMEPHbIN, TO €CTb YTO KOHTYP 3TOr0 PUCYHKa npoeLupoBarncs
C BbiICOThI!

KomnbloTepHbIN aKcnepuMeHT kueckoro ydgonora P.C. ®ypays ¢ "koHOOpOM" Mnokasarn: UCKaXeHue
OpMbI pUCyHKa MOFIO NPOU3ONTM B TOM Crly4ae, eCnn OH NPOELMpoBarcs Ha NOBEPXHOCTb Mamnbl NOA
yrnom 14° K ropusoHTy € BblCOTbl 355 M Hag 3emnen.

Kakosa QHEPTETUYECKAA MPUPOLA "pucytouwero nyda", octaBumBlIEro Ha nnato Hacka "depTex
BeYyHOCTM"? ECcnn mMbl CMOXXEM OTBETUTb Ha 3TOT BOMPOC, Mbl NPOABUHEMCS CYLLIECTBEHHO B BOMPOCE, KTO
obnapaet NogobGHbIM 3SHEPreTU4YEeCKMM WUCTOYHMKOM, a danee - 3adem Obll OCTaBfneH Ha rpyHTe
HackaHckum "pebyc"?

MpsmMonunHenHoe pacnpocTpaHeHue B OOHOPOAHOW cpefe - XapakTepHOe CBOMCTBO 3MEeKTPOMarHUTHbIX
BOMH OMTUYECKOro AmanasoHa. B reomeTpuyeckon onTuke xon nydyen pucyeTcs NPSMbIMU AVMHUAMA, W
nogobHO HacKaHCKMM nnowagkaMm 39TU FyyYn, PaclMpPSsaCb WM CyXascb, BbIMMSAAT TakMMu ke
TpeyronbHukamm. LLvpokmn ny4 3a cyeT paccesHus npusBoauT K BbiCTpow notepe aHepruun. AnepTtypa
nyya onpegenseTca pasMepamm WCMNOMb3yeMOoW OMNTUMKW, €€ BO3MOXHOCTAMM W 3ajadamu. Ecnum
nocmMoTpeTb Ha MNoApobHble CXembl NWHMI, NNOWAAOoK Ha nnato Hacka, TO KaxeTcs, 4TO 3TO XOA
ONTMYECKMX Fydelr nponedvaTancsd Ha rpyHTe Kak B KakoM-TO 6e3yMHO CrOXHOM, MHOFOKOMMOHEHTHOM
npubope (pwc. 2).

Puc. 2. KapTa-cxema nuHuiA, Kpaes ny4eobpasHbiX TPeyroflbHUKOB Ha NiaTo Hag AonuHoM p. MiHxeHwuo.

...Ho Bce He Tak npocTo. ONeKTpOMarHWTHbLIN M3ny4vaTenb Pas3nuYHbIX AMMH BOSIH He CrnocobeH Tak
"obpaboTaTb" MOBEPXHOCTb MYCTbIHW OaXe MNpuM camoW daHTacTU4Yeckorm MoLHOCTU. COBpEMEHHbIe
nasepHble UCTOYHMKM CMoCOOHbI ABWUraTh, pe3aTtb, UCNapATb TBEPAOE BELLECTBO, HO AMAMETP Takoro
nsnyyaTenss CNWWKOM Man [Ansi HackaHCckux MacwTtaboB. [a M na3epHOM TEXHONMOrmm Hallen
LMBMM3aLLMM BCETO MNosBeka.



Mbl 0CO3HaeM TO, YTO 3anoXeHO MaTpuuen NpegwecTBYOWMX 3HAHUW. Ho Kak MOHATb Te dhakTbl, A0
NMOHMMaHWs1 KOTOPbIX Mbl eLe "He gopocnun"?

Yem 0b6bsACHUTL "xof nyya" Ha cxeme nnato Hacka, korga, Hanpumep, oH Aenutcsa npu "npenomneHun”
Ha TpU COCTaBnsOWME B Cryyae nepecedeHus Kpasi roOpHOM noponabl? Ha noBepXHOCTU MHOMMX
TPEeyrosbHbIX reornmdoB He TONMbKO NPOCMATPUBAETCS CrOXHAs CMMMETPUYHAsi CTPYKTypa, HO Kak Obl
"nposiBriatoTca" ocobeHHoCcTH penbeda.

KakoBa npuuvHa pasnuuHon "BOoaBneHHocTU" duryp, 4to HabnogaeTcsa npu nepeceyvyeHun nonoc u
NNHUIA?

Kak BO3MOXXHO OCYLLIECTBUTb paCHMUCTKY FPyHTa Nny4oM Tak, 4Tobbl MOMOCkI NpU 9TOM NepenneTanucs, YTo
obHapyxeHoO MHOWM B koMMfekce nonoc Hag MNanenon? Begb Toraa Hago npegnonoXuTb, YTO AENCTBUE
OCYLLIECTBNANOCh 0OHOBPEMEHHO HECKOSIbKMMU B3aUMHO CBSA3aHHLIMU 3HepreTndeckumm notokamm. C
OAHOro ob6bekTa unm ¢ Heckonbkmx? C NogobHLIM SABNEHMEM CTarnKMBaKTCA UCCnegoBaTenu eLle ogHoro
deHOMeHa - KPYroB Ha 3epHOBbIX MOMAX, KOorga MOBEpPXHOCTb "OHA" OTAEmNbHbIX 3MaKOBbIX TMUMNTOB U3
YINOXEHHbIX KONoCbeB npenacTtaBnset cobon "nneteHky". O6bACHUTL cnocob Takoro opMUpoBaHUS
NOBEPXHOCTU PUryp NMoka HUKTO HEe CMOr, HO 9TO MpeanornaraeT ewe OAHO KayeCTBEeHHOe CBOMCTBO
rMNOTEeTUYECKUX JTyYen - CTPYKTYPHOCTb, MHOFOKOMMOHEHTHOCTb, X YNPaBNAeMOCTb.

HesicHocTen goctatodHo MHOro B Hacke, HO OHM He OTBepratoT NpeasioKeHHYH MHOW rMnoTeay, a NpocTo
NnokKasblBalT HEAOCTAaTOYHOCTb HALUMX 3HAHWUW ONst MOHMMaHUSA NCMONb30BaHHOW 34eCb TEXHONOrMK. B 10
Xe Bpems OMHAMW3M  HACKaHCKMX reornMdoB WMEEeT MHOro o6Wero ¢ Yyxe MO3HaHHbIMU
xapaktepuctnkamu HJ1O. Tak Ha nnaTo Hacka HET HM OOHOrO PUCYHKA C 3aMKHYTbIM KOHTYPOM, 3aTO
noBCloAy paccesHbl 3ur3arM K Ccnupanu, a MHOTMe KOHTYpbl 0003HA4YeHbl CMOXHBIM ABWXKEHWEM
"pucytoiero ny4ya" - konebaTenbHbIM, BpallaTenbHbIM U NocTynartensHbIiM. B namsatu ydgonora cpasy
BCNNbIBAOT Hanbonee TunuyHble dhopmbl AsmxeHna HI10 - konebaTtenbHble ABMXEHUSA TUMa MasiTHUKA,
BpaLLeHne oK, CKaYKM U3 CTOPOHbI B CTOPOHY, a Takke CNyCcku no TpaekTopumn nagatoLlero nicra v np.
Bonee Toro, npegnonaraemoe 3HepreTMyYeckoe BO3AEWNCTBME Ha FPYHT MyCTbiHM Hacka cormacytoTcsa C
U3BECTHbIMM CBOWCTBaMKU "aHomanbHbix nyden" HJIO. CpaBHum npepnonaraemMble XapakTepuUCTUKU
rMNOTETMYECKOW 3SHEeprun, OCTaBMBLUEN, MO MOUM npeacTaBneHusM, "criegbl" Ha rpyHTe Hacku c
XapakTepuctukamu "Teepabix aHomanbHbIX" nyden HI10 (tabn. 1).

Mo paHHbIM amepukaHckoro ydonora Mak-Kemnbenna, nog HI1O obpasyeTcsa cunoBas 30Ha C KPYTALUM
MOMEHTOM, KOTOpasi He TONbKO oTbpacbiBaeT OOBLEKTbI, HO MPUMBOAUT TaKkKe K 3aKkpyydMBaHUIO Tpas,
Bepxywek gepeBbeB. Cunosble nyyn HJTO cnocobHbl nogHnmaTtb u oTbpackiBaTb, NepesBopaymnsas npu
3TOM, aBTOMOOUNK, CbIPYIO APEBECKHY, TENO YenoBeka. 1o coobLleHMAM 0TEeYECTBEHHBIX N 3apyDOeXHbIX
oyeBmaues u3 3asucwero HJIO k 3emne npoTarMBaeTca "cBeTAwMiAca nyd", Npov3BOOALLUNA
AHTUTPABUTALMOHHOE BO3JENCTBUE: oH cnocobeH nogHumaTh B BO34yX INOAEN, XXMBOTHbIX U
NpegMeTbl, Oaxe Takme MacCuBHble, Kak aBTomMoounu wunu Beptonetr. O6wum ans o6beKToB,
NnoJBeprarLLMXcs TakoMy BO3LOENCTBUIO, SIBNSAETCA WX COOCTBEHHAsd 3rekTpuyeckasl NpOBOOUMOCTb.
Bo3aMoxHO, M BynkaHu4yeckas ranbka AHZ, Oypas OT BbICOKOTO COAEpXaHus Xene3a M Mapradua,
pearnpyeTt CxofHbiM 06pa3oM Ha MOTOK rMnoTeTmyeckom aHeprum. B nycTbiHe Hacka okpacka kamHen
3aBNCUT OT CoAepXXaHNsi OKUCIIOB MapraHLa v xenesa.

Takoro xe MHeHuUs npuaepxuBaeTca U Knesckun ydonor P. ®ypayin, KOTOpbIA CHUTaET, YTO TeMHasi
KOpoYKa TOMWMHOM B AONW MUANMMETPA, KOTOPOW MOKPbLINMCL 3a Aonrne rodbl KaMHU B MYCTbIHE,
"...00JDKHA MMeTb OcoOble MarHUTHble CBOWCTBA. He 3a cyeT nyM MarHuUTHbIX CWUA NOOHUMANMUChb U
oTOpacbIiBannCb B CTOPOHbI OT JIMHUIN TEMHbIE KaMHK?"

Ecnun paccmatpuBaTtb 0COBEHHOCTU HAacKaHCKMX reornMdoB B CBETe npeanoniaraemoro aHepreTu4eckoro
BO3JENCTBMS, TO TUMNOTETUYECKUA CUMNOBOM INyd "genunca” cunom adturpaButaumm ¢ 0OOrnoMKkamu
BYJIKAHMYECKOW ranbku, pasbpacbkiBan unm otogsuran, yganss ux ¢ Msrkon nec4aHon noBepPXHOCTU, HO
npyv 9TOM NPUMWHAN, BAABMAMBAI CbIMy4YMiA NECOK (MENiKue YacTUYKM KBapLa, rMuHbl, kanbuuta). B yem
pasnuuve OEeNCTBMSA Ha KaMHU U MeCYMHKN? B npupoge sHepreTuku, ckopee Bcero. M 3gecbk Mbl onsThb
MOXEM HaWTW aHamnorui ¢ aHepreTnyeckum Bosgenctamem nyden HI10. Mbl obpalwiany BHUMaHue, Kak
aHomanbHbIi cBeT HJIO moxeT nogHwumaTb, oTbpacbiBaTb 00BLEKTbI, Obnagawolime 3HaAYUTENbHOM
Maccon. Ho yto npoucxoauT, korga takon nyd HJ1O nonagaet Ha necok? Takux OaHHbIX Y HAc HeT, HO
BOT OYEHb UHTEPECHbIE CBEAEHUS, YTO NPOUCXOAMUT B TaKOM Crnydae ¢ BOAOMW.



B 80-e rogbl 6bin 3anpOTOKONMPOBAH crny4vawn, korga cyxorpy3 "Buktop Tananuxun" B CpeansemMHoM
mMope noecTpeyarncs ¢ HI10. U3 netawero nepen cygHOM OmMcKa BHM3 CBETUIT Jlyd, KOTOPbIA B BOAe
BblaaBun "kaHaBy". OHa Obina wupe rabapuToB Cyxorpysa, KOTOpbI, criegyst OAHMM C AUCKOM KypCOM,
MOMHOCTBIO ONycTuncs B obpasoBaBlieecs B Boge YrnybrneHue, npuyemMm ypoBEHb MOBEPXHOCTU MOPS
okasarncs HamHoro Bbiwe 6opToB cygHa. Korga AMCK BMecTe C NydyoM MraBHO Bowen Body, rnybuHa
©0opo3abl B BoAe NOCTEMEHHO YMEHbLUMMACh, U CYXOrpy3 MOOHSINCS HAa MOBEPXHOCTb.

Tabnuua 1. CpaBHWTENbHbIE XapaKTEPUCTUKM 3HEPrUW, "NMPOsiBNEHHOW" Ha rpyHTe nycTbiHM Hacka, ¢
XapakTepuctukamm nyyen "aHomanbHoro" ceeta HJ10

XapakTepucTukm
noToKa XapakTepucTukm ny4emn
rMnoTeTU4YecKomn "aHomanbHoro" ceeta
OcobeHHOCTH
3Hepruum, HJ10, 0606LeHHbIe B
¢uryp Ha nnato
Hacka BbiTeKawliue N3  pesynbraTte
aHanusa MHOTOJIeTHUX
ocobeHHocTeN HabngeHnn
reornudoB
MpsamonuHenHocTb |[nockun Jlyy "aHomanbHoro"
OCHOBaHUM yrnpaBnsembin CcBEeTa MOXeT UMeTb
TpaneuenganbHbIX ((PPOHT NOTOKa KOHEYHYI0, U3MEHSAEMYIO
nMoLwaaokK n 3Heprum. anuny. Mpouecc
nuHWIA "nepernda” BbIMMAANT Kak
nonoc. BblABUraHne unm
BTSIrMBaHMeE fy4a.
OcHoBaHue ny4ya
MIOCKOE..
B 3oHe pencrtBusa
ceeTsuerocs ny4da HI10
3aperncTpupoBaHo
MexaHuyeckoe
nasneHuve. o aaHHbIM
Mak Kemn6enna, HJ10
CosgaHne lMoTok aHeprum crocoBeH nepefasaTh
reornmgos 3a OoKasbiBaeT CBOIICTBO
cyeT yaanexus MexaHpquKo.e AHTUrPaBUTALIMM
BYIKAHN4YE€CKOM BO34elCTBUE: npeameTam,

ranbkuy ¢ nec4yaHom pa36pacuBaen

N nonagaroLum Mo Hero.
noacTunaoLLen pasgsuraeT Unu

Mpn BO3aencTBUM Ha

NMOBEPXHOCTM. paspyLlaeT rarbKy. BOZHYHO NOBEPXHOCTb
OOBEKT MOXET
o6pa3soBbiBaTL 6OPO3abI
rnybuHoM B HECKOSBbKO
METPOB..

Bo3moxHO
3HEpPreTMyecknn

Ha noBepxHocTun NOTOK

reornngpos, xots u B3aMMOENCTBOBAI

pPeako, C KaMHsIMK, Macca 5

BCTpeyvarTcs KOTOPBIX JIEXMT B Ons nyyen HINO

oTAenbHble onpeaeneHHoM ‘:'aa(bMKcmpo?aHo §

KpYMHble KaMHMU, [MaNa3oHe, Ui HOMbIBaHI/I"e NpensaTCTBUN

pacuncTka BOKPYr |0 o TBEpPAbIM" Ny4OM

KOTOpbIX onpeaeneHHbIn

HanommHaer XUMUYECKUIA

obTekaHue.

COCTasB.



Bctpevatotcs
TpeyrosbHble
nnoLiagkum ¢
n3mMeHarnLwnmca
yrrom
pacxoxgeHus no
mepe
NPOTAXEHHOCTU.

Obunne OBONHbLIX
TNVHWIA, COCTOSALLNX
N3 AByX
napannenbHbIX
NpAMbIX.

Ha noBepxHocTun
HEKOTOPbIX
reornudos
npocmaTpuBaeTcs
CNnoXHasi, MHorga
CUMMETpPUYHas
npoaorsbHas

CTPYKTYypa.

BuanmocTtb
KOHTYPOB MoJsioc
NPy MHOTOKPaTHOM
HacrnoeHun, 4YTo
MOXeT
00BbACHATLCA:

- pasnuyHbIMK
pasMepamu unu
pasnnMyHon
NAOTHOCTBIO
ranbku;

- pasnMyHon
WHTEHCUBHOCTbLIO
oKpacku
NMOBEPXHOCTU
ranbku.

MNameHsaoLasacs
anepTtypa noTtoka.

MoTok okasbiBaeT
[AeicTBME TONbKO
Kpasimu unv oBymsi
KECTKO
CBSsi3aHHbIMU
NCTOYHMKaMU
SHepruu.

OHepreTnyeckmn
NMOTOK MOXeT ObITb
HEeOaHOPOAHBIM 1
Jaxe UMeTb
CIOXHYHO

CTPYKTYpPY.

CreneHb
MeXaHWU4eCKoro
BO34€eNCTBUSA
3aBUCUT OT Macchl
ranbkun, n npu
NOBTOPHOM
BO34ENCTBUMN
KONN4YeCcTBO
KaMHEeW OOIMKHO
yMeHbLuaTcA

M CTOUHUK aHeprum
oKasblBaeT
XUMmn4eckoe
BO34eNCTBUE
pasnu4yHon
cTeneHn Ha
NOBEPXHOCTHLIN
CInown KaMHeWn
(okucnbl mapraHua
1 xernesa).

AnepTypa nyya
"aHomanbHoOro" ceeta
HJ10 cnocobHa
N3MEHSATbLCS.

Habniogannce nonsle
ny4u, ceeTAwmecs
TONbKO BHELLHEWN
obornoukon.BcTpeyvatotcs
0OBbEKTHI, UMetoLLne
HECKOMNbKO OANHAKOBbIX
WUCTOYHMKOB.

Bctpevatotcsa onucaHms
CTPYKTYPUPOBaHHbIX
nyyen HNO. NHorpa
BblpaxkaeTcs B pa3Hon
CTEeMNeHn CMMNoBOro
BO3JeNCTBUSA Ha
npeameTsbl B
3aBMCUMOCTU OT
LEeHTparnbHOM 30HbI.

Ecnn npupoga nyden
HJ1O cessaHa ¢
rpaButalmen, Kak
npepnonaratoT MHoOrne
yconoru, To cuna
BO30eNCTBUA JOMMKHa
3aBMCETb OT Macchl
o6bekTa, Ha KOTOpbIN
HanpasneHo AencTsue.

Knescknmn 6uonoramm
NnoA pykoBOACTBOM
T.M.PewemHukosol
3aperncTpupoBaHo
B3aMMornpeBpaLlleHme
XUMWNYECKNX 3NIEMEHTOB B
Ounornornyeckmx oobekTax
nopa Bo3gencTBMem
rpyHTa, B3ATOrO C MecTa
nocagku HJ10.
CopepxaHue xenesa u
MapraHua B HUX
YMeHbLUAanoch B
HECKOINbKO pas.

Jlyy "aHomanbHoro" ceeta HJ1O MOXeT MMETb KOHEYHYIO OANUHY, a Takke BOBMratbCs M BblOBUraTbCs U3

obbekTa.

Ho aTo0 1 ecTb nnockuin ynpasnsembli (POHT 3SHEpreTM4eckoro mMoToKa,

0O 4eMm

CBMNOEeTEeNbCTBYIOT ﬂpﬂMOﬂMHeVIHbIe TOpubl TpaneueunaarnbHbIX, MPAMOYIrOJibHbIX (bvlryp Ha TpyHTE

nepyaHcKoW MyCTbIHW.



Takum obpa3om, HackaHCKvMe reornudbl MMET MHOFO OOLEro C MpOSBMEHUSIMUA JHEePreTU4ecKoro
Bosgencteua HI1O, ¢ gerictBuem nydven "aHomanbHoro ceeta" HJIO, npupoga koToporo HeusBecTHa.
MpencraBnseTcs BO3MOXHbIM NPEANONOXUTb, YTO 3TO FTMMNOTETUYECKOE FPaBUTALMOHHOE U3Ny4YeHMe.
MHorouncrneHHble HabnaeHNst CBMAETENbCTBYOT 0 cnocobHocTy HI1O HewTpanusoBaTtb Unn ynpaendaTtb
cunamu  rpaButaumn.  OcoBEHHOCTM  TpaekTopul  OBWXKEHUS  Mo3BONAT  HasbiBatb  HJIO
©e3bIHEPLIMOHHBIMY TENamu.

B3sanmopenctene HJIO ¢ 4yenoBekomM MpoOSsiIBNSETCA Ha YPOBHE MapaHopmMalnbHbiX 3(dEKTOB.
BONbLUMHCTBO KOHTAKTOB MpoOMCXoAuT Tenenatudecku. Jliogu nocne Takmx "oOweHun" vacTto
npuobpeTaT napaHopmarnbHble CBOWCTBA, KOTOpble, B CBOW O4vYepedb, MOryT nepedaBaTbCs,
"HaBoaMTbCA" oOKpyXatwmm. [Mpupoga e napaHopMalibHbIX SBMEHUN OOBACHAETCS Hanuinem y
yenoBseka ocoboro dmsnyeckoro nonsi, "o6morpaButauun” (tepmuH A.lN. Oyb6posa, B.H. MywkuHa, A.A.
BepesuHa). 310 none nonyynno Takoe HasBaHwe 6Gnarogaps KoppensuuuM psiga ero CBOWCTB C
rpaBUTaLMOHHLIM B3aMmoaencTBnemM. AHanu3 e ocobeHHocTeln 3HepreTudeckoro acnekra HJ10
no3BonsieT, Ha MOW B3rNsA4, caenatb NpeanonoXxeHwe, YTo npupoda rpasuTaumm 1M BuorpasuTaumm
€[1MHa, TONbKO MPOSIBNSAIOTCHA OHU Ha Pa3HbIX YPOBHAX. OTa TOYKa 3peHUsi COBNagaeT C BbiCKa3biBAHUSMM
HblHE MOKoMHOro npodpeccopa A.B. 3onoToBa, KOTOpPbIN cuMTan, YTO SHepreTudeckad npupoaa
deHomeHa HJT1O ngeHtTnyHa Gruononto Yyenoseka.

Takum obpasom, B npouecce M3y4eHUs HackaHCKMX reornmdoB Mbl NPULLNN K BbIBOA4Y, YTO npupoaa
hopMMpOBaBLLEN UX SHEPTreTUKM MMEEeT MHOro obLiero ¢ Tak HasbiBaeMblM "aHOManbHbIM", "TBepAbiM"
cseToM HJ1O, KoTOpbIN B CBOKO OYepedb MMEET CXOAHbIE XapaKkTepucTukn ¢ "buorpasmtaumen”. Ho, kak un
MHOrMe pApyrme wuccrnegosaTenu, S He CTaBMo 3HaK Toxgectsa mexay HIJIIO u uHonnaHeTHbIMK
cylwiectsamu, a rosopto 06 MiHom Pasyme. 3710 nogpasymeBaeT o4eHb 60MbLION CNEKTP pasyMHOM XU3HW:
W napannenbHble MUPbl, U acTparnbHble CYLUHOCTW, U TOHKUA MWD, N BHE3EMHYIO XU3Hb, B TOM 4uCrie, 1
MHoroe gpyroe. [MocKonbKy OAHO3HAYHbIX KpUTEpMeB OTOOpa Moka He HavaeHO, MHe npeacTaBnseTcs
KOPPEKTHbIM TFOBOPUTb TOSMbKO O [OKasaTenbCTBax MPUMEHEHUS CBEPXTEXHOMOrMW, He [OCTYMHON
COBpPEMEHHOMY YeroBeky, TO ecTb 06 MIHOM pasyme.



8 - Ypan
5 - ®asrox
3-3emns
n-NyHa

p.Hacka

Puc. 3. BbisBneHHass aBToOpom
KpuTannonogobHasa curypa Ha
NMOBEPXHOCTM NYCTbIHM Hacka ¢
LeHTpaMmu B ee y3nax. ToT, KTo
ocTtaBun 3tTM "cnegbl", nmen
BO3MOXHOCTb NepemeLlaTbes
no BO3AyXy, 0e3yKOpU3HEHHO
OopueHTUpoBarcst B
MpOCTpaHCTBe, obnagan
NCTOYHMKOM 3HEeprum, Kotopas
npu COMPUKOCHOBEHNN c
rPyHTOM ocTaBnsana "cneapl".

OTOT KTO-TO ©Obln HageneH
pasymom, 3peHnem,
pacnonaran CBeOeHUAMU O
3eMHOM (pbayHe wn obGnagan
cTporon MaTemMaTn4eckom
TIOTUKOW. aTtoT KTO-TO
"sawmdposan” Ha  nnarto
Hacka kakue-TOo cBegeHusa c
MOMOLLLIO  MOCTPOEHHbIX C
BblCOYalLLen TOYHOCTbIO
TMraHTCKUX  FeOMETPUYECKUX

curyp

B KayecTBe A3blka
npeanoxeHa YyHWBepcarnbHas
mMaTemarumyeckas noruka,
KoTopas npeacTtasnseT cobon
oTpaxeHue BCENEHCKUX
3aKoHOB B hopmarnv3oBaHHOM
BMAE.

ABTOpPOM BbIABMHYTA rUMNOTE3a, O TOM, YTO HA MOBEPXHOCTM MYCTbiHM Hacka cpeau ThiCsSY NWHUA,
3uraaroB VIHbIM pasymMoM 3anoxeHa WMHcopMauusa, KoTopas COAEPXKUTCSA B NMPOCTPAHCTBEHHOM
pacnonoxeHun 12 "UeHTPOB", coeAMHEHHbIX Mexay cobon napannenbHbiMU nNuHUAMKU. Ckopee
BCEro, aTa MHdopMaLms 3akoveHa B KpucTannonogobHow durype (MpoTskeHHOCTBIO NpuMepHo 21 x 7
KM), B KOTOPOW OAVH U3 LIEeHTPOB (Y3M0B) - OTOXAECTBNEHHbIN aBTOPOM Kak nnaHeta 3emns - 3aHMMmaeT
KIMOYEBYO MO3ULMIO: OH SABMsieTcs obLien BepLUMHOM OBYX OOBbEMHbIX Uryp M Kak Obl CBA3YOLWUM
3BEHOM Mexay ABYMsi CTpykTypamu: CONMHEYHOM CUCTEMOM U KAKOW-TO MHOW, HaM elle HEen3BeCTHON

(punc. 3).

OuyeHb MHOroe elle He U3y4YeHo B nycTbiHe Hacka. Hwxe npeactasnen NMEPEYEHb HAMPABIEHU
MEPCMEKTUBHbLIX NCCINEOOBAHWW, koTopble, Ha MOW B3rnsid, NOMOryT OTBETUTb Ha BOMPOCHI,

ChopMynNUpOBaHHbIE paHee.

Ona yToyHeHUs AaTUPOBKU cOo3aaHuUA reornudos:

- U3YHUTb CKOPOCTb OKUCIIEHNA NOBEPXHOCTU ByﬂKaHI/ILIeCKOVI ranbKu, T.€. CKOPOCTb (bOpMI/IpOBaHI/IFI

"nycTbIHHOrO 3arapa”.



[na nokasatenbCcTBa Ny4eBOW NpUpoOAbI U NPpoeLnpoBaHUA C BO3AyXa BbIABUTD:
- CyLlecTBYeT N1 "ropm3oHTarnbHbIN U BEPTMKANbHbIN NPOCTpen” Ha nepeceyYeHHONn MEeCTHOCTMY;

- €CTb N UIBMEHEHNE rEOMETPUYECKON POPMbI (LLIMPUHBI) NOSOCHI HA CIIOXHOM pernbede;

- MPOBECTUN CPABHUTENbHBIN aHanu3 xoda "nyyen” Ha rpyHTe ¢ 3aKOHaMn reoMeTPUYECKON ONTUKN U
BbIYMCIEHNE MOLLHOCTMN CyMMapHbIX NMOTOKOB Yepes YrroBble NapameTpbl Npu pa3geneHnm nonoc Ha
HEeCKOmnbKo "pykaBoB".

Ona nogTeepxaeHne CUNOBOro BO3AENCTBUS Ha NecYaHbl NOACTUNAIOLWMNA CIION NPOBECTU:

- yccnegoBaHne cTeneHun yrnybneHHOCTU huryp B 3aBUCMMOCTM OT pa3mMepoB reornndos, mnx
MECTOHaXOXAEHUS, HACINOEHWS, a TakKe U3MEePEHNE NMIOTHOCTU NECHAHOMO rPYHTA Ha pasHbIX rMyGuMHax
W AN pasHbIX MO WWPUHE reornngos.

[Ona BbIACHEHUA XapakTtepa BO3AeNCTBUA dHepreTn4ecKoro noToka (T.e. npupoabl
dHepreTn4eckoro nyqa):

- ncnonb3ys dusmdeckne metoapl (cnektpockonust, AMP, peHTreHOCTPYKTYPHbIV aHanms), CpaBHUTL
KPUCTannM4eckyto CTPYKTYpY, XMMUYECKUI COCTaB NOpoS rpyHTa 1 NOBEPXHOCTHOM MIIEHKN KAMHEWN,
pacnonoXeHHbIX a) B npedenax nonoc, 6) B kpomke duryp; B) Ha HETPOHYTOW NOBEPXHOCTU NYCThIHW; a
TaKkke UX 3aBMCMMOCTb OT MeCTa HaxXOXAeHWs (AOMMHbI Pa3HbIX PeK, MOBEPXHOCTb MYCTbIHW, CKITOHbI
rop);

- N3y4nTb NPOBNemy KOHTPACTHOCTU huryp nNpu Hacnoexnun: 1) T.e. CPaBHUTb NAOTHOCTb ranbKy,
OCTaBLUENCs Ha NOBEPXHOCTM OTAENbHbIX COCTaBNALWMX NOMOC (ecnu cenapaums No Becy - To, ckopee
BCEro, "rpaBuUTaLMOHHOE" N3NYyYeHUne); 2) CPaBHUTb XMMUYECKUIA U CTPYKTYPHbBIN COCTaB OKUCHOW NITEHKN
ranbkuy, OCTaBLUENCS Ha NOBEPXHOCTM OTAENbHbIX COCTaBASIOLLMX MONOC (MU3MEHeHne cocTasa unm
CTPYKTYPbl XapaKkTepHo Ans "éuorpasutauumn” n apyrux BUAOB IHEPrn).

- ncecnegosaTb NpUMPoAY KPYMNHbIX T.H. "06Tekaemblx" kamHeln BONM3mn Kpaes NoLwwanok 1 Ha nonocax
Manbnbl (Nopoga, XMMUYECKNIA COCTaB) U CPaBHUTbL COOTBETCTBEHHO C BYNKAHUYECKOW ranbKon NyCTbIHM
Hacka. (Onpegenutb npuumHy mx "obTtekaHusa", T.e. kakas nopoaa "He OTKNMkaeTcsa" Ha Npegnonaraemoe
3HEepreTM4eckoe BO34ENCTBNE, He pa3bpackiBaeTcs).

[Ona BbIABNEeHMA HanNnM4ns BO3MOXHOIo OCTaTOYHOro Nnonsi u ero npupoabl:

- MPOBECTU N3MEPEHNSs ANEKTPOPU3NYECKUX NOMen (ANeKTpocTaTuka, MarHUTHOE nosne, MUKPOBOJTHOBbLIE
W pagvaumnoHHbIE XapaKTepUCTUKN, MUKPONENTOHHOE norie, rpaBuTtomeTpus, "drnorpasutaumna”) ans
pa3sHbIX reornMdoB U CPaBHUTL C AaHHLIMU AN HETPOHYTON NMOBEPXHOCTU MYCThIHWU;

- U3y4nTb MECTa, rge pacnorioXeHbl LeHTPbI: 1) 4TO NpeacTaBnsalT cobon NOBEPXHOCTb B 3TUX MeCTax;
2) xapakTtepucTuku umandecknx napameTpos. (Bo3MOXXHO aHOManbHoOe U3MEHEHME 13-3a MHOTOKPaTHOro
"ny4yeBoro” BO3encTBus, a Tawke angd nposepku runotessl P.C. dypaysa o6 aHepreTudeckon nognntke
HINO c 3emMHbIX pa3nomMmos).

- NONbITATbCA O6Hapy)KVITb TPpaHCMYyTaUUo XUMUYECKNUX 3NTEMEHTOB, UCMNOJIb3YA B Ka4eCTBe AEeTEKTOpOoB
Ovonormyeckne obpasubl (3epHO NweHnupbl) no metoay T.I1. PeleTHMKOBOMW.

- OUEeHUTb MUHMalbHblE€ PAaCCTOAHUA, HA KOTOpPbIe "conmxkatotcs" NMHUKN B KOHTYpax PUCYHKOB.

Y106bI NOATBEPAUTL NOJO0OME KOMMNBIOTEPHBLIM TEXHOJOTMAM ABMXEHME "pucylowero nyva” B
Hacke nccnegosatb MaTeMaTUYECKyto NOrMKy hopMMPOBaHNS PUCYHKOB Ha rpyHTE.

MOHATHO, YTO YPOBEHb COBPEMEHHBIX BO3MOXHOCTEN HaBepHsika boree LWNPOK, U NpuBreYeHne
p131KOB, reosioroB, MaTemMaTKOB, NMPOrpPaMMMUCTOB MOXET 3HAYUTENBHO NOMOMHUTL NepeYeHb
HanpaeneHui Mo U3y4eHnto npouecca popMUpPoBaHUS NepyaHCKUX reornmdos.



O ToM, YTO NpeanoXeHHble NCCNeAOBaHUA NEPCNeKTUBHbI, CBUAETENLCTBYET HaYUYHbIN OTYET HEMELKO-
nepyaHckom uccrnepoBaTtenbckoun rpynnbl 3a 2006 r., pvHaHCMpOBaHHOM yypexaeHnem puxa ¢poH
HeHukeHa. OH coOepXUT HECKONbKO HeOPAUHAPHbLIX BbIBOAOB:

- Pe3ynbmamabl Ma2HUMHbIX U3MEPEeHUU nokKasasnu Yemkue pasnuyusi Mexay NMHUAMK 1 reornudamm no
CPaBHEHMIO C HETPOHYTLIM OKPY>KEHUEM.

- FeoanekTpuyeckme 3amepbl ¢ GOSbLLON YETKOCTLIO BbISBUIN HEOXUOaHHbIe aHoManuu Ha anybuHe 0o 2
M 100 eeoenughamu.

- Neonornyeckas cpepa pervoHa Manenbl-Hackn Ha ¢oHe 06bIYHBIX MapaMeTpPOoB MO coAepXKaHuo
LMPKOHMSA, pybuans, LMHKa, MapraHua u Apyrux SreMeHTOB XapakTepuayeTcs NOBbILLIEHHbIM
cogepxaHvem monubaeHa, cenexa, kobanbTa 1 Kanus, a KOHUeHmpayus Mbilbsika 8 epyHme
npesbiwarna obbiyHyo 8 10-17 pas.

- B HekoTopbIX OTBanax ocbinen Bokpyr MNanbnbl 6bin 06HapYyXeH 6esbili Mamepuars, cocmosiuuli
npeumMywecmeeHHo U3 cmeksa. NMponcxoxaeHne aToro Mmatepuana BbiSCHUTb HE yAanochb.

Mporpecc naet Bnepen, 1 nnatgopma, Ha KOTOPOWN Tak cCaMOyBEPEHHO "BoccefaeT" Halwa Hayka, He
BeYyHa 1 TpebyeT NOCTOAHHON KOPPEeKTUPOBKM. B Hacke kaxapi BMAWT TO, KAKOBO €ro BoObpaxkeHue,
NC ypoBeEHb, MPOdUIb ero 3HaHNn. HECOMHEHHO, yCUNns y4eHbIX pasHbIX HanpasneHun koraa-nubo
Aagyt pesynbTtat. MHOrve Belm CTaHOBATCHA MOHATHBI MO MEPE PasBUTUS HALLNX TEXHOMOMMN.

"Kn3Hb B agy 3aMOpOXXEHHOM MaTeMaTuKK" - 3TO CpaBHEHUe acTpoHoma [k. XOKMHCa TOYHee BCero
OoTpaxaeT BrneyaTtrieHne, KoTopoe OCTaBNsaeT PeHOMEH NyCTbiHM Hacka npu 3HakoMCTBE C HUM. Tak nunu
WHaye, 3TO NocnaHue xget ceoero agpecarta. MiHdopmaums 3anoxeHa He HaBs34MBO, NOrvka
pacnpegeneHus LeHTpoB He bpocaeTcs B rmasa. Ham noka TpyaHO NpeacTaBuTb CMbICIT OCTaBIEHHOW
WHopMaLnK.

Bonpoc o cyuwectsoBaHum MHOIO PA3YMA kak Bo BceneHHon, Tak 1 Ha 3emre BOfHyeT YenoBevecTBo,
NMOCKOJbKY, NO3HaBas OKPY>KatoLLMin MUP, YEMNOBEK CTPEMUTCS NMOHATL CBOE MECTO B KapTUHe
MUPO34aHns, CBOE NpefHa3HaYeHne Kak cylectsa pa3ymHOro.
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Cepzenn Muxaiinoe
CIIUCOK YEJIKEPA

bunn Yenkep sBisieTcs caMbIM M3BECTHBIM aBTPAIMHCKUM HUCclenoBareneM (GpeHomeHa
HJIO. Ero xuurm «Mctopus  aBtpanuiickux  HJIO»  «Bosockl  mpumienbuen»:
KPUMHHAJIUCTUYECKHE CBUICTEIHCTBA A0MYKIIMM» BBIIUIM OONBIIMMHU THUPAKaMU HE TOJBKO B
Agctpanuu, Ho U B CIIIA n BenukoOpuranuu. Ha onHOM U3 cuaHeicKkux TenekaHaioB Yenkep
BeZleT nepenayy «HeBeposiTHOE psiioM ¢ HaMU», MOCBSIIEHHYIO MapaHOPMAaJIbHBIM SIBJIICHUSIM.
Opna w3 nocneaHux nepenad Yenkepa Obula IMOCBALICHA JIECATH CaMbIM  JTOCTOBEPHBIM
HaOmoneHusM HJIO u Bcrpedam ¢ mpuiensuamu B ABCTpainuu, HauuHas ¢ 1954 roma. Bor
CIIUCOK 3TUX COOBITHI.

1. 31 aBrycra 1954 ropma Hemopmaneky ot loynbGepna B HoBom HOxxHoM VYasbce
HeckoJbKo cBueteneit Haomomaanu HJIO. Toraa okono mecty yacoB Beyepa B HEOE MOSBHIOCH
«00JaK0», KOTOpOE JABHMraJloch C CEBEpO-3allaia Ha Oro-BOCTOK C HEBEPOSATHOM s olnaka
ckopocthio. Korna «o01ako» okas3anoch Haj TOJIOBaMH HaOItoaTeseid, OHO U3MEHIIIO (GopMy U
CTaJIO TMOXO0XKUM Ha OJIF0ALe, CTAJI0 CBETUTHCS U3HYTPU pO30BbIM cBeToM. Cpenn Habmoaarenen
Obu1 yumtenb cpeaneil mkonbl Huk Kommancku. Yenkep OecemoBan ¢ ceiHom Kosancku B
1984 rony. K coxanenuro, cam oueBuzell K ToMy BpeMeHu yxke ymep. [lo cinoBam ceina, Huk He
COMHEBAJICS], UTO BHJI€] HEYTO HEOOBIUHOE.

— Oreny ObUT MaTepUAIMCTOM, Belb OH IpernogaBan ¢usuky. — OH He Bepuia B
npumenbies 1 HJIO. OTen cumran, 94T0 CTal CBUAETEICM HEOOBIYHOTO SIBJICHUS TPHPOJBI, a
BO3MOYHO, UCTIBITAHHSI HOBOI'O BOGHHOTI'O JIETATEJILHOIO allapaTa WM Kakoro-To BUJa OPYXKHS,
— ckaszan Koymancku-mimaammi.

Yenkepy yHOaloch TakKe JOCTaTb KCEPOKOIIMIO 3allMCH, CHCJIAHHYIO JEKYPHBIM
pajapHOW CTaHIMM HEOOJBIIOIO a’3poJApoMa CIOPTHBHBIX CaMOJIETOB, PAacCIOJIOXKEHHOIO
Henoganeky ot ['oynbepna. 13 stoif 3anucu cnenyer, uto 31.08.54 ¢ 17.45 no 18.13 panap
3aUKCUpPOBa  MPUCYTCTBUE B  BO3AYIIHOM IPOCTPAHCTBE IpPEAMETa, OTPAKAIOIIEro
pazvoOBOJIHBL. JTOT MPEAMET JIETEN JOCTAaTOYHO HU3KO, HAa TOM BBICOTE, HA KaKOH JIETArOT
cropTuBHbIE camosieTbl. OIHAaKO 3arafloyHbli MpeAMET UMEN KPYIIyto (popMy U nepemerancs ¢
HEBEPOSATHOM ISl CIIOPTUBHBIX CaMOJIETOB CKOPOCTHIO.

2. 30 aBrycra 1959 rona na Tacmanuu, Henoganeky oT npuodpexkHoro ropojka Cucaei,
MPECBUTEPUAHCKUI CBAIIECHHUK J[>kuM POIHHM BCTpETHIICA C CYyIIECTBOM, KOTOPOE MPHHSI 3a
nemoHa. CoxpaHMIOCh MMCbMEHHOE CBUAETENLCTBO OTHA [knMa:

«OHO HaMOMHUHAJIO YEJIOBEKa, HO OBLJI0O MEHBIIIE pOCTOM, puMepHO 1 M 50 cMm, 1 uMeno
cepyro Koxy. OneTo oHO ObIJI0O B KOMOMHE30H MIJIM YTO-TO MOJOOHOE TOTrO e MBIIIMHOTO 1[BETa,
yTO M KOXa. ['ojoBa BBITAHYyTa, Ila3a — y3KHE, HOCA MOYTH HET, poT — menkod. CymiecTBo
00I11aJ7I0Ch CO MHOM cTpaHHBIM crtocoboM. Ero cioBa 3Bydanu B Moeil TojioBe, OHO CIPAIIMBaJIoO,
KTO g M OTKynda. Ero BoIpochkl 3By4alu JpYyXKenroOHO, HO s HE OTBedal, mamsaTys O JIMKax
JIbSIBOJIA, KOTOPBIE OH IPHHUMAET, YTOOBI MOTYyOUTHh OECCMEPTHYIO TYIITY».

Jlxum PogHu, mo-BMAMMOMY, HUYETO HE CiblIajl 00 MHOIUIAHEeTSHaX U Obul IIyOOKO
BEPYIOLIMM 4YEJIOBEKOM, I[O3TOMY M NIPHMHSUI NpHUILEIbIA 3a MOciaHua ana. Yenkep ke He
COMHEBAETCs, 4YTO CBSIICHHUK BCTPETWJICA C MpullenblieM. BeposTHo, ToMy Obula HY)KHa
MIOMOIIb.

3. 19 sguBaps 1966 roga Hemonaneky ot ropoaa Tamnmu B KBuHCIeHAE BOIUTENb-
nanpHOOOMIMK JDKopmx I[lemnmm HaTkHysncs Ha TO, 4uTo OH HaszBan «rHe3go HJIO». Oto
CIYyYWJIOCh B MYCTBIHHOM MecTHOCTU. OKOJO AT 4yacoB Bedepa lleann ocTaHOBWII CBOIO
rpyxenyio ¢ypy Ha mycToM Imocce. HeokumaHnHO cmpaBa OT IIOCCE, METpax B UYETHIPEXCTax,
BOJMUTEIh 3aMETHJI SPKYIO BCHBIIIKY. 3aTeéM TaM TMOSBHIMCH KIyObl Mapa U SIPKOE PO30BOE



cBeueHue. Uepe3 HECKOJIBKO CEKYHJI MOCIBIIIANCS 3BYK B3pbIBa, U M3 O0JIAKOB Mapa BBUICTEIIO
«Omroaue». JleraTenbHblil anmapaTr MOAHUMAJICS BEPTUKAIBHO BBEPX C OFPOMHONM CKOPOCTHIO.
UYepes HECKOJIBKO CEKYHJI B 0€3001a4HOM HeOe CBETHIIACh TOJBKO SpKas TOUKa, a MOTOM U OHA
ucyesna.

Bckope kityObl mapa paccesmich, U JHKop/pk pemnics moaoiitu k mecty B3nera HJIO.
[TpuGiM3uBIINCh, OH OUTYTHJI CTPAHHBIA TEPIIKHH 3amax, KOTOPBIM IeKOTan HO3apHu. B cepoit
rimHUCTON mouBe [leanu yBuzaen Gonbplioe Kpyrioe yriyOleHHe TUamMeTpoM METPOB BOCEMb.
WneansHo poBHAs siMa uMela ri1yOMHY CAaHTUMETPOB JIBAIATh, €€ JHO ObLIa BHICTIIAHO YEM-TO
Bpoze Oenoil marepun. B HEKOTOPHIX MECTax TOpYAIM BEPTUKAJIbHBIC MAJIIOYKU, CYIS 1O BUIY
Metaumueckue. OT sMbl Bessio xkapoM. JDKOpIK MOCTOsUI Ha Kparw «rHe3Aa», He penasch
CTYHNUTh Tyga. Yepe3 HECKOJIBKO MHHYT TO, YTO Ka3aJoCch O€lI0i MaTepueil, CBEPHYJIOCHh B
OTJEJIbHBIE KOMOYKM M paccesuioch B mIpax. Berep moaHsin 3Ty IbUIb U YHEC B IIYCTBIHIO.
Bunumo, TeMneparypa «rue3zia» CHU3WIACh, TAK KaK kKapoM OTTyJa TSHYTh nepecrano. Jxopax
CcTynuia B yriayonenue. J[HO «rHe31a» Ka3ajaoch TBEpHbIM, Kak KamMeHb. JKOpIx mompoboBa
BBIIEPHYTh OJHY M3 METAJUIMYECKUX NaJ04YeK, HO 3TO eMy He yaanoch. [loOpoauB BOKpyr, oH
yexai.

[lennu pacckazan 00 yBUAEHHOM CBOUM pOJICTBEHHHMKAM M 3HAKOMBIM, HO HUKTO HE
Bepuil. Uepes HelIeo OH exal 10 TOMY K€ 1Iocce, Ha ATOT pa3 ¢ HanmapHUKOM. [[anbHOOOHITHKH
BMECTE MOMNBITAIUCh HAUTH TO MECTO B MYyCTbIHE, rAe /[KOpax BUAEN «THE310», HO HE CMOIJIU
3TOTO C/EJATh.

Xorss kpome Ilennmm HHUKTO HE BHIENT «THE31a», YeNKep CUMTaeT JTOT Ciy4yau
JIOCTOBEPHBIM, TaK Kak elle TPU YelOBEKa, BHYIIAIOIINE J0BEpHe, HAOIIOAal BepTUKAIbHBIN
B3JIET 00BEKTa, TIOX0XKETO Ha THTaHTCKoe Oiroane, B paiione Tammu B To xe BpeMms. [lo MHeHMIO
ygomora, B3eTHas IUIOMIAIKa, KOTOPYIO BOAUTENbh Ha3Bajl «THE3OM», MOIJIA Pa3pyILIUThCS CO
BpeMeHeM, T03TOMY J[PKOP/K M HE CMOT HAaWTH €e.

4. 6 anpensa 1966 roga B mtate BUKTOpUS HECKOJIBKO OYEBUIIEB BUJICTU MPU3EMIICHUE
kpyrinoro HJIO. 3a 00beKTOM, CHM)XKaBUIMMCS IO/ OCTPBIM YIJIOM K TOBEPXHOCTH 3€MIIH,
TAHYJICS OembIii 1uIeid, kak ot camoiieta. Ha crneayromuii 1eHb Ha MECT€ BO3MOXKHOM MOCAIKU
HJIO B 6ymie B mpuropoje Becronna moapocTKy HalUIM KPYr BBDKKEHHOW 3eMJIM AMAMETPOM
METpPOB JECITh U TOPCTKHU BEIIECTBa, Moxokero Ha nenen. [lo muenuto Yenkepa, HJIO Tepnen
|[aBapui0 W BBIHYXKICH OBLT MNPH3EMINUTHCA. BeposTHO, NHUIOTaM YAAloCh YCTPaHUTH
HEUCIPAaBHOCTh, U Ha CIEAYIOUIMI JeHb anmnapar yineren. K coxaneHuio, ero B3jiera HUKTO He
BHJIETL.

5. 16 anpenst 1966 rona B nonune bapkec mrara Bukropust Pon CamnBan HaOronan Ha
¢done HOUHOTO HeOa KPYIJIbIi OOBEKT, UCIYCKABIINN U30THYThIE CBETOBbIE JTy4l. OOBEKT JieTen
HaJl MyCTOIIbIO, O0ImapuBas Jy4aMu 3eMint0. OOBbEKT TO HEMOJBUIKHO 3aBUCAJT HAJ 3eMIIeH, TO
JBUTANICS ¢ HEOOJBUIOW CKOPOCTHIO Ha BBICOTE METPOB TpHCTa. JIyuyn MeHsIM CBOM IIBET,
MIOCJIEZI0BATENBHO TPOXOAsSl BCE IBETA paayrd. IDTO NPOAOJKAIOCh MHUHYT JBaAlaTh, [OTOM
JIy4H 1OTacii, U 00bEKT CKPBUICS 3a 00IaKaMHu.

N30orHyThIe CBETOBBIE JIydd B HeOe NMPUMEPHO B TO K€ BpeMs U B TOM XK€ paiioHe
HaOJII0AaJIM ellle HECKOJIbKO CBUIETENEH.

6. Maii—asryct 1973 rona. B Tupunrxeme (Hosbiii KOxHbI Yanbc) necsatku cBuaereneit
HaOro1any Jietaromue o0beKTh B (hopMe Tapesiku. beuin 3ameueHbl HEOOBIYHbIE (PU3UYECKUe
3¢ deKThl: IpKOe CBEYEHHE B HOUYHOM Hele, docdopecuupyromnme nepeanBbl, HaTOMUHABIINE
CeBEpHOE CHUSHUE, TTYyXOH MPEepPBIBUCTHIN T'yl, Oeible MOJOCHl, KPYrd, OBaJbl, 3Ur3aru B HeOe,
coxpaHstonue GopMy M He McUe3arollue B TE€YEHUE HECKOJIBKUX 4acoB. DTHU ClieAbl B HEOe, 1O
MHEHUIO Yenkepa, SBIAI0TCS BBIXJIOMHBIMYU Fa3aMU MHOIIJIAHETHBIX JIETATENbHBIX allapaToB.

7. Maprt 1977 roga. B okpectHOCTAX PpuMaHTIa UMEIH MECTO HAOJIOACHHS KPYIJIBIX



CBCTAIIIUXCA JICTATCIBHBIX aHHapaTOB B He6e HECKOJBKHMMHU CBHACTCIAMH, a TAKKE BCTpe‘-II/I C
«CEepBIMH» TyMaHOWJAMHM, IIOCIE KOTOPBIX Y JIIOAEH, BHICBINUX IPHUINEIbIEB, BO3HUKAIA
CHIIbHAs rojioBHas 00iib. [Tpousomien Takke oauH ciaydait abaykuuu. Capa [leHnu ¢ momorso
pPErpeccUBHOrO THUITHO3a, MpoBeacHHOro Yeakepom B 1995 roay, cMoria BCIOMHHUTb, 4TO ObLIa
MOXHINEHA MPUIICIbIAMHA U MPOBEIa HECKOJIbKO YacOB BHYTPU HX JIETaTEJIbHOrO ammapara. Bo
BpeMms npebsiBanus Ha 6opty HJIO «ceprie» mbITaiauch n3ydath Tea0 Capbl U B3sIH 00pasiibl ee
TKaHeH. DTO UcCllefOBaHueE ObIIO OOJIE3HEHHBIM.

8. 30 centsOpss 1980 roma B Posgeiine mrata Bukrtopust 3emmeBnanenen Jxopmk
brexsamn Bugen npusemienue HJIO B Oymie Hemoganeky OoT cBoero momecthbs. CBHAETEISIMHA
ATOrO SIBJICHUS CTaJd TakXe eHa, OpaT u ciyru bneksamna. B TOT aeHb Ha TeppuTOpUHU
MIOMECTbS MEePecoX KOJOJEL], IepecoX Takke pydyel B Oyllle HEMoAaneKy OT MecTa MPU3EeMIICHUS
HJIO. Yepes aBa must biekami, ero Opar M ynpaBsONUi IOMECTHEM OTIPABUIUCH BEPXOM K
TOMY MeCTy, TJe, Kak OHM mnpenmnonaranu, npusemmmics HJIO. OHu Hanum HECKOJIBKO
BBDIOKCHHBIX KPYrOB Ha TJIMHUCTOW 3€MJIe, OMAJICHHBIE KYCThI, KYUYKH Teria U JIY)KH CTPaHHOU
KpacHOBaToi »xuakocTu. Ha crnemyromuii aeHp Bce Tpoe 3aboinenud. CumMnToMbl Obud
CTpPaHHBIMH: CepIeOneHne, roJIOBHAs 00Jib, PBOTA, uapes. Y MpaBIIAIONIero, yenoeka 60 ser,
Jake MPUILIOCH TOJOXKUTh B OONBHUILY, TJI€ OH CKOHUaJiCs uepe3 Mecdl. JluarHoza Bpauu
MOCTaBUTh HE CMOTJIH.

B tenenepenaue Yenkepa, mocsiieHHoi Habmogenusm HJIO B ABcTpanuu, HpUHST
yuactue Pon JIxxoncoH, kotopsiii B 1980 rony padotan B nomectbe brekBamia u Habmoaan 3a
MPU3EMIICHHEM HEOOBIUHOTO JIETATENILHOTO 00BEKTA.

9. 23 urons 1992 roga [Tutep Koypu BcTpeTusics ¢ MHOIUIAHETSHKONH HOPAMYECKOTO THIIA
C KpacuUBBIMHM CBeTJIbIMU BojocaMu. OOpaszer] BOJIOC HMHOIUIAHETSHKU ObLI HCCIENOBaH B
nabopaTopuu, ObUT BBISIBIIEH HEOOBIUHBIH TreHeTHueckuil mpoduiab. OO0 3TOM ciydyae MHOTO
nucaiy B yposjaoruueckoi aurepaTtype u B 3anagasix CMU.

10. 8 aBrycra 1993 roma B Boppene (mrar BukTopus) HECKOJBKO OUYEBHIIEB CTaIN
ceuaerensmu nonera u npuzemienus HJIO. Xutensuuna mrara Kennu Kaxunn nmoasepriack

abaykiuu. O6 5TOM UHIUICHTE TaAKKE MHOTO TTUCAIH B Y(DOJTOTUYECKON JTUTEPATYPE.

«HJIO», Ne35 (559), 2008. C. 2.



Anexcandp Bonooes

TEHU ITIPOCTPAHCTBEHHBIX KOPUJIOPOB

MuHyBIIEE CTOJIETHE OTMEUCHO BCEBO3MOXKHBIMU 3araJloYHbIMU SIBICHUSIMH, K OOBSICHEHHIO KOTOPBIX
COBpPEMEHHAs HayKa, HaJl0 OTAAaTh €i JOJDKHOE, HEOE3yCIEIIHO MBITANOCh NOA00PaTh YHHBEPCAIBHBIE KITIOYH. U,
Kak He YAUBUTEIBHO, KIIIOYH 3TH 00HAPYXKUBAJINCh OTHIO/b HE HA 3¢MJIE, a B O€3OHHBIX ITyYHHAX KOCMOCA.

Kocmoc sBun, cpeau mnpouux uynaec, (eHOMEH CBOpauMBaHHS OeCUHCICHHBIX
U3MEpPEHU, COMPOBOXKIACMbBI HEPAaBHOMEPHBIM 3BOJIOIMOHHBIM Pa3BUTHEM MATEPUH U, TI0
MEHBIIIeH Mepe, IByMS pPa3HOTEKYIIMMH BPEMEHHBIMH oTokamMu. Uto xe 310 naetr? Ilo MHeHuUIo
BBIJIAIOIIETOCS aMepuKaHcKoro acrponoma Kapa Carana — Hu MHOTO, HA MaJio, TOJIBKO TO, YTO
Bcenennas, B KOTOpoii oOWTaeM MbI, COCEACTBYS C BO3MOXHBIMU OpaTbsiMH IO pa3ymy,
MPEJICTABIISIET COOOW HEKYI0 YETBIPEXMEPHYIO TOHKYIO IJICHKY Ha OJHOW M3 MEPEIIOHOK MHpa
WHOTO — OJUHHaAUaTuMepHoro. [Tnenka cpaBHUTENHHO 3bI0KAsl, KaK BCsIKask CyOCTaHIUs MHOTA
noBpexaaercs, peercs. OOpa3yroTcsi Tak Ha3bIBaGMbIC MPOCTPAHCTBEHHBIC KOPHUIOPHI KOTOPHIC
TEOPETUYECKH, TIPUIIOKUB KOJOCCAJIbHBIE DSHEPIHM, MOXKHO CTaOUJIM3UPOBATH, CJIEJIaB
KOM(MOPTHBEIMH ¥ 0€30MacHBIMU JUIS MPAKTUYSCKH MTHOBEHHBIX MyTEHISCTBHI BO BPEMEHU U
npoctpancTBax. OmsTh e YMO3PUTEIBLHO MPOCTPAHCTBA MOTYT OBITH IO MEPKaM, MPUBBIYHBIM
JUISL  9eJIOBEUYECTB, COBEPIICHHO HECOIOCTABUMBIMH CO BCEM OYCBHIHBIM. Bpems —
TOKJIECTBEHHOE SHEPTrUU — B CBOIO OUYEPEllb MOXKET OTKPBITHCSA W MPOIMYCTUTh B MPOILIOE U
Oynymee. I'me B3aTh ctosibko 3Hepruu? CaraH mpearnojarajl, 4yTo B KadeCTBE «IITOIOPa,
OTKYIOPUBAIOIIETO TOPJIOBUHY OYTBUIKA MPOCTPAHCTBEHHOTO KOPUIOpPA, MOTYT BBICTYIUTH
raMma BCIUICCKH, JJISIIMECS OT JOJIeH CEeKYHIbI 1O HECKOJbKMX MUHYT. O KOJIMYecTBe
BBICBOOOXKJJAEMOM OJHUM TaKUM BCIUIECKOM DSHEPTUM MOXHO TOJYYUTh MpPEICTaBICHHE,
cornoctaBuB ero ¢ paboroit ConHIla, KOTOPOMY TpeOyeTcs OecsAThb MHIIIHAPAOB JIET, YTOOBI
BBICBOOOJIUTH CTOJBKO K€ JHEpruu. MeXaHHW3M BKIIOUEHHS ramMMma peakTopa COBEpIICHHO
HesiceH. BrwIsBlieHa, BIpoYeM, HeKasl TePUOJIUYHOCTh €ro 3aIyCKOB, YTO TOJBUTAET K MBICIH O
«KOM-TO0», CTIOCOOHOM Ha Mo100HbIe neicTBus. [lopa3uTenbHo, HO HanboIee MOIIHEBIE U YacThIe
raMma BCIUIECKH OBLIM 3aperucTpupoBaHbl acTpoHoMamu B 1948 u 1988 rogax, kak pa3 Torza,
KOTJla COCTOSUTMCh MacCHpOBaHHBIC aTaKW HaIlel MiiaHeTsl oguHo4YkamMu U ¢aotuinusmu HIIO.
Cny4aifHoe HajoKeHHe coBmanarmux (aktopoB? Bmecte ¢ Tem, nBe CIydailHOCTH — YK€
3akoHoMepHocTh. HJIO, apyrue mnapaHopManbHbIE SIBICHHUS, HE KTO-HHUOYAb, a aKaJeMHUK
Anopen Caxapog, B 0OJTHON W3 CBOUX TMOCJIEIHUX PAaOOT MO KOCMOJIOTHHU U acTpodu3uKe, Ha3Bal
«YCKOJIL3AKIIUMU  TEHSIMH  MNPOCTPAHCTBEHHBIX  KopuaopoB». OTtcioga  BecbMa
MO3HABATEIIFHO BHUMATEILHO TPUTISICTHCS K TOMY, KaKWe MPHUIYIIUBO-BBIYYpHBIC (OPMBI
MOTYT TIPUOOpEeTaTh 3THU TEHHU, KOTJIa BAPYT WJIM HE BAPYT OKa3bIBAIOTCS cpeAu Hac. Penwruum
OTHOCSIT UX K €IMHOMY 00KbeMy npombicity. OU3uKU — «11€HOI Ha OyJIbOHE» CKpPBITOH Macchl
BEIIleCTBa

HauaB ¢ Toro, uro Ha CoyHIIE 3TH TEHH OCOOCHHO aKTHUBHEIC, KOTJa aKTUBHO OHO, U
HENb3s JO0JT0 CMOTPETh B YIOp, BCE K€ PUCKHEM U OOpaTuMcs K uepelie MPOUCIIECTBUIA,
uMeBmmx mecto B 1936 romy B IlaBmomapckoit obmactu Kazaxcrana. Kammupat ¢usuko-
MaTeMaTHuecKux Hayk kaparapawHen Capenuii CTapuikuid, 4YeTBIpE NECATHIICTHUS CITYCTS
W3yJaBImni (DEHOMEH C BBIC3JIOM Ha MECTO, ONPOCHB CBHJICTENICH, HE HMCKIIFOYMJ, YTO TOT/Ia
MPOUCXOJMIIO HE CIIOHTAHHOE, a «CIEIHaTbHO YCTPOEHHOE BhIMaJieHue X-CYIIHOCTeH u3 X-
BpeMeH». KT0 MMeHHO, ¢ KaKoW IIeNIbI0 3aciial «IOJUMOP(GHBIX MOCTAHIICBY» HA TEPPHUTOPHIO
coBx030B «JlocThiko» u «CTanMHCKUI», YYEHBI He 3HaJ, W 3HAThb HE MOr. A BOT €ro
OCHOBATEJbHBIN MOJAX0A K (PUKCUPOBAHUIO AETajeil 3araJouyHbIX COOBITUM, MO3BOJSET BHUIETh
T0, uT0 CTapUIKUi UACHTHPHUIIMPOBAII, KAK «COBEPIICHHYIO MAITUHY BpeMEeHU». KOHCTPYKITHIO
ee ApceH AnmkOaeB, TOT/Ia MATHAIIATHICTHUN MOAPOCTOK, OMUCAT KaK BHE3aITHO BO3HUKIIIEE
noOIM30CTH C BUCSIIMM HAJl JTUHHEH TOPU30HTA COJHIEM YEepHOE, TaKMX K€ pa3MepoB, Kak
CBETUJIO, NATHO. [1ATHO 3TO MpUMEpPHO MATh MUHYT CHJILHO BUOPHpPOBaNo. 3aTeM OHO, UJCalIbHO
COBMECTHUBIIHNCh C COJIHEYHBIM JHMCKOM, YCTPOWJIO JUIMTENbHOE 3aTMeHHe. TemHoTa



HETPOTJIAIHAs pacTAHYJIACh Ha Yac Wiy nonropa. «Horu oGxuran moTok Bo3ryxa, HIOKHUN CIION
TyJIel W CBETWICA, KaK JyroBas 3JieKTpocBapka. Kakaplid miar mpuyuHsUT CTPAIIHYIO OOJib,
MOTOMY YTO TOKPBITHE JOPOTH, MaJi0 TOTO, YTO OTAABAJIO HEMEPEHOCUMBIN >Kap, OHO eIle
Ka3aJIoCh XKUAKUM. 3HaeTe, OypiuT Takash MajJMHOBas peka» — BcroMuHaid AnukbOaeB. Cepale
MIOAPOCTKA PBAIOCH U3 IPyAu. B KakoH-TO MOMEHT OH IOAYyMall, 4YTO 3/€Chb HAaWAECT MOTUIY,
cropeB 3axuBo. Cyapba 1ubOO KTO-TO pPACHOPSAWINCH IO-WHOMY, JaB JOCMOTpPETH
«CBETOMPECTABIICHUE», UYTO BbiAaeTcss pa3 B Ku3HU. CoNIHIIE BCHBIXHYJIO BHE3AIHO,
OCIICIUISIIONIEE SIPKO, KaK BCIBIXMBAET MOAOAOKEHHBIM Maruuid. IlogpocTok, He crnocoOHbBIN
MBICITUTh, TPUHUMATH PEIICHHS, KaK COMHaMOYyJa, moopen mo gopore. YyTh M0o3Ke OH BCe-TaKu
c000pa3uil, 4To €ro «BeayT, 3aMaHUBAIOT», TaK KaK, CJIOBHO MIPO3PEB, YBUIEI UCTOUYHUK CHUIIBI —
KOHIICHTPUYECKYIO, YCTPEMJICHHYIO BJallb CUCTEeMYy Jo0enia Harpersix Koser. (OcTaHOBUIICS
ApceH, Kak TOJBKO KOJbIla, 00pa3oBaBIINE MOJO0HE CEpOro, TBEPAOTO peOpUCTOro TyHHEs,
JIEpHYBIIIUCH BJIEBO, MPAaBO, BBEPX OCTAHOBWUIHUCH. llonpocTka, MpOTUB €ro BOJH, TYHHEIb
«TIPOTJIOTUII», i OH MOJIETEN TOYHO MO LIEHTPY, HEe KacasiCh 3bI0KUX CTEHOK, KOTOPbIE IEHWINUCH U
My3bIpUINCh. MecTo 0CTaHOBKH AJIMKOAEB OMHUCHIBACT, KaK TYCKJIO€ MPOCTPAHCTBO, B KOTOPOM
MO>KHO OBLIO TOJIBKO BHCETh, HE TIOHUMAs, IJie HU3, T1e BepX. CTapuIKuil 0CBEIOMUIICS, MOXKHO
JU CPaBHUTh BHCEHHE C HEBECOMOCThbIO. AnmkOaeB orBeTwi: «He ObUTO HUKAKOW CBOOOIBI
JIBWxeHU. Kazanoce, 4To HaCMIIbHO NPUKOBAIM LensiMu». Jlanee ApceH yBUIEN «HUX» — MTHIL C
YEJIOBEUECKUMHU JIMIIAMH B KOMIIAHUM YEPHOBOJIOCHIX, YEPHOIJIA3bIX JIIOACH B YEPHBIX
KOMOHMHE30HAaX, «TaKHX, YTO HOCAT MeXaHuzatopb». [Itun u moneit 6110 He cuecTh. OHU TOXKE
BHCEIIH, «KaK OJEK/1a Ha BEIIAJIKEe, Ka3aIUCh CIISIIIUMUY.

Ckonpko AnmnkOaeB MpoObLT B «IPOCTPAHCTBE», CKazaTh He cMOr. [[OMHUT OH IUIIb
00paTHBIN CTPEMUTENIBHBIN MOJIET Yepe3 TYHHENb, KOTAa €ro OMJIO U MOTAJIO TaK HEMUJIOCEPIHO,
yTo 000Apano O CTeHKH, Kak OapaHa. 3aKOHYMJICS «IIOJIET» B COBXO3HOM MEAMYHKTE, TJie
denpamepy OH COBpall, UTO KOXXY CHEC, CKaTUBIIWCh TO CKJIOHY Kapbepa. Houbro mpuiiim
«oHn». Tpoe monel B yepHoM. [locTosinm U ucye3nu, «CTepIUChy», U JaMIlouKa, ropsuas mnoj
MOTOJIKOM, JionHyna. Bot 00 sTom denpamepy Apcen ckazan. Kak mHaue, eciu «uepHSBBIC)
BOWJIM B MO3T, 4TO jJetoM 1941 rona HauHeTcs BOiHA, cepxaHT AnukOaeB 3akoHUUT ee B [Ipare,
BBl CEPhE3HO PAHEHHBINW, BBDKUBETY». DeNpaimiep CIpoCHI, YUTAJ JIU MapeHb NMepea CHOM
KHUTH O BOMHE.

ApceH eHCTBUTENBHO YUTAll KHUTY O TpaxaaHckol BoiHe. «Torga Bce ¢ ToOOil sicHO,
Tebe Bce 3TO MPHUCHHUIOCHY, — OTBeTMN denpamep. Denpamep — crapmuit Opar AnukbaeBa —
TOKE BOEBaJl, TOXXE HEBPEIUMBIN BepHyJcs ¢ ¢poHTa. Boieli-HeBoJied NPUIILIOCH eMy
MPU3HATHCS, UTO HUUETO HE IPUCHUIIOCH, YTO «TaK OHO ObLIO, Kak Obutoy». CaBenuit CTapuIkui,
KOTOPOMY paccKazajiu O MPOBUAYECKUX MpeACKa3aHUsX X-CYIIHOCTEH, MOABITOXKII: «OHU U3
CBOMX TEKYIIUX OTHOCHTEIHHO HAIIUX B OOPATHYIO CTPOHY, BpPEMEHAaX, BUJSAT HAIU TPSAYIIHE
coObITHA. MBI, KpOME TOTO, JJIT HUX APOOUMBI AUCKPETHHI. [10-BUIUMOMY, HE HCKITIOUEHO, YTO
KK U3 HAC OCTABIIAET 3a CO00M (hU3MUECKOrO M MEHTAJIbHOTO JBOMHUKA, KHUBYIIETO JIUIIH
MUT, HO €r0 MOYKHO HaOJIIOAaTh OTCTPAHEHHO, TTOTOMY YTO, HABEYHO 3aMEPEB, KUBET OH BEUHOY.
3aymHO U HemoHATHO? HuduyTh, ecnu Baymarbes. Beab, COrliacHO COBpeMEHHBIM (PU3UYECKUM
MIPEACTABJICHHUSIM, CBOpAaYMBaHUE, pa3Ma3bIBaHUE, 3aKPYIMBAHUE MPOCTPAHCTBEHHO-BPEMEHHBIX
M3MEpPEHUIl BIOJNHE AOMYyCTUMO. YUTO WIUTFOCTPUPYET eIle OJUH TOpa3uTeNbHBIA (akT u3
koutekimu Crapurkoro. Tot xe 1936 ron. Ta ke IlaBnomapckast 061acTh, TOTBKO COBXO03 HE
«Cranuuckuit» — «JlocTeik». Habmronarens — Toxe MoApOCTOK, ceMukiaccHuk Jlema KacbsiHOB,
[IaralIIfuii  MOPO3HBIM JHEM IO CTemHOW jgopore B mmkomy. «lIlpu sCHOW TmOorojae 3TOT
JIBUKYITUICS TpeAMET B HeOe s1 yBUJIEN BHE3AIMHO, a CEKYH/BI CITYCTsI, KOT/Ia OH MPUOTU3UICS,
MOHSJI, YTO 3TO KpPBUIATBIA MYyX4MHA. M KpbUTbsS SIBHO HE OBLIM MCKYCCTBEHHBIMHU, MPOCTO
TaKOBBIM OBLIO €r0 aHAaTOMUYECKOE CTpOeHHE. TpaeKTopusl IMojieTa YepHOro, BUAMNMOIO B
npoduab yesloBeKa, HaJl MPOCETKOM COCTaBIIsIA IMAThAECAT-IIECThACCIT TPaaycoB. 3a CIMHON
MIPOCMATPUBATIOCH YTO-TO HAMOAOOME OBAIBHOTO pIOK3aka. JIuia s He BHJEN, TaK KakK rojioBa
Obu1a 3a0paHa B nuieM. Mroikamu mpoH3MI yKac. 3axoTenoch yoexars, cupsataTees. Ho kyna,
€CJIM BOKPYT TOJIbKO 3aCHEKEHHAsl CTelb, JaKe CyrpoOOB HET. BOT W mpuUIIOCh, CKABIIUCH B



KOMOK, TOCMOTPETh NPEICTABIECHUE A0 KOHI@», — MHOIO JIET CIYCTs BCHOMHUHaN Ajekceil
MartseeBuu KacesHOB.

CBuzerenem dyero mnapeHb cran janee? KacbsgHoB pacckaseiBail:  «KocHych
MOBTOPUBIIKMXCA B MeJioyax coObITUH neTcTBa. C TOHM pasHuUIled, 4To Teneph s — (PpOHTOBOM
pasBemuuK — HaOmo#an dyzaeca BedepoM Ha JleHWHrpajackoM (QpoHTe, Ha TEPPUTOPHH
[TynkoBckoit oOcepBaTopuM, B 3aTHIlbe Mexay Oosmu. [lo Moemy pa3yMeHHIO, B3BELICHHBII
B3I OOCTPEISIHHOTO O0iiIa IeHHee MaHUKEPCKUX BIEYATICHHH HEOMBITHOTO fOoHLA». U 310
BepHO. HyxHo, Bripouem, yrounenue. Eciu B kazaxcranckux crensx KachsiHOB okazaics oJuH
Ha oAMH ¢ (eHomMeHoM, TO Ha [lymKOBCKMX BBICOTax (PEHOMEH IMPOAEMOHCTPUPOBAT cedsl BO
BCEH Kpace M COBETCKMM COJiIaTaM, MU COJjlaTaM BepMaxTa. A BHUJECIU OHU paayXKHbIE,
«HaKa4aHHbIE» BCEMH MBICIMMBIMU I[BETAMU KOJOCCAIBHBIX Pa3MepoOB peOpucThie TPYObI TO
MPWKHUMAIOIIUECS] K MOBEPXHOCTU 3€MJIM, TO 3aBHCAIOIIME HaJl BEPXYIIKAMU JEPEBHEB, TO
B3MbIBalOIME BBICOKO B HeOo. Korma TpyObl MOBOpauMBAIMChH KEpJiaMU K HAOIIOAATENsIM,
CIIBIIIAJICS TPOMKHI «TaKoH, yTo OapabaHHbIE EPEIOHKH, Ka3aloCh, JOMHYT KOMApUHBIN MUCK,
U U3 pacTpyOOB ChIMAIUCh YepHble Oe3nukue moany. Hacrosmuii necant! KacwssinoB yBepsier,
YTO C Halled U HEMEIKOH CTOPOHBI NPEINPUHUMAINCH TOMBITKU 3aXBaTa, 3aKOHUMBIIUECS
HudyeM. Cpeau KpacHOApMEWIIEB JI0JITO €Ie XOJWIM CIyXH, OyATO KOE-KTO M3 COCIYKUBLEB
Jake MOOBbIBAJI B 3TUX «IbSIBOJBCKUX MAIIMHAX), UCIBITAB COCTOSHUE TOJIOBOKPYKUTEIHHOTO
1ojieTa B CJENSIIEH IyCTOTE, HEYTO TaM BHJIENM, YEro HE CYIIECTBYET B MPHUPOAE, IO
BO3BpAIICHUIO OBbUIM HEMENJIEHHO CHSTHI C MO3UIMI, OTHpaBlieHbl B ThUL. 3aKaHUYMBAETCS
marHuTo(oHHass 3amuch ¢ ydactueM KacesiHoBa m Crapumkoro, cruemanHas B 1966 romy
KOPPECHOHJIEHTOM Bcecoro3Hoil paauoctanimu «tOHoCcTh» JIMuTpriem OpIIOBCKUM, YTO
Ha3bIBACTCS, B IOJHOM COOTBETCTBUHU C Hamiew Temoil: «J[roboe XuBOE CyIiecTBO, 1000
peIMeT BUIUTCS U OLIYIIAETCS B TYHHEJE-TIEpeXo/ie, «He 3HAI0 Te U KyAa», Kak TeHb. MHorna
3TO mpocTo cBajka TeHed. CIUlomib cephlX M 4YEpHBIX. B TyHHene HEBO3MOXHO TyMarTh.
CriocoOHOCTh MBICIIUTH BO3BpAIAETCsl B MTHOBEHHE TOCIIE BBINAACHUS U3 3TOTO OTYIUISIOIIEro
Xaocay.

«HJIO», Ne35 (626), 2009. C. 4.



Cepzenn Muxaiinoe

JIIOAU B YEPHOM - KTO OHH?

«Jlroomy B 4YepHOM» — TaK Ha3bIBaeTCA TOJUIMBYICKAN KWHOMOWIBM, CHATHIH Ywuiom CMHTOM.
TaWHCTBEHHBIE UKEHTIBMEHBI B UEPHBIX KOCTIOMAaX CO CTPAaHHBIM OPYXXHEM B pyKaxX, HAaNOMHHAIOIIUM
JIBYCTBOJIBHBII aBTOMAT, TMOSIBISIFOTCS HHOTKyAa W yXOIAT B HHUKyza. llo-Bmammomy, repou ¢uiIbMa HMEIOT
peanbHBIX IPOTOTUIIOB, SIBIISIOIIUXCS YacThi0 y(oaorndeckux 3aranok. K oueBuanam, Habmozaasmum nosetr HIIO,
MPUXOJAT JIOAHU, OfeThie B YepHOoe. OHHU MBITAIOTCA pa3yOeanTh CBHAETENECH B TOM, YTO OHM HAOMIOAIHM YTO-TO
BHE3EMHOE, U TNPEJIaraloT pa3iINdHbIEC <JIOTHUECKHE» OOBSICHEHUsI CTPAHHBIM SBICHUSM, HAIpPUMEp, HCIBITAHUE
HOBBIX BOOPY)KEHUIl, MajiecHue METEOPOJIOrMYeCKUX 30HJO0B U JaXKe MIMUOHAX CTPATErMYeCKOro NPOTHUBHUKA. OTU
TaMHCTBEHHBIE JIIOJIM CTAPAIOTCS TAKXKe MTPEAOTBPATUTH PACIPOCTPaHEHHE HH(POPMAIUK O HAOIIOICHUSIX.

OmuH Takoil ciydaii mpowmsomen B Mopkmupe B 1972 romy. Mononas mapa exana
TEIUIBIM JIETHUM BedepoM 17 aBrycra 1972 ropa mo mpocenouHoit nopore uepes Mopkmmpcekue
Oonora, Bo3Bpamasch u3 Yemmwmpa. OHH Tpoe3kKanu HEMOAANEKy OT BOCHHOM 0as3bl,
pacIoI0KEHHON HenoganeKy oT MeHBruY XHiLl.

Canpnpa Jl>xeHcoH paboTana TaHIOBIIUIIEH B HOUHOM Ki1y0e, a My>K MOABO3UI €€ JOMOIt
nociie padbotel. [Toaromy okoso MenBuu Xwinn J[)KEHCOHBI OKa3aJIUCh OKOJIO TPEX YaCOB HOYH.
HeoxxupanHo pajgMONpPUEMHUK, W3 KOTOPOro JWiach MNPUITHO JacKawllas CIyX MY3bIKa,
nonepxHyycs u 3arnox. [Iurep J[’KEHCOH MOKPYTHJI PydKy HACTPOWMKH, HO NPHUEMHMK JIHIIb
yuxaja W W3/aBall IPOTUBHBIA Tpeck. HeoxkumanHo cOOKy OT IIOCCE HaJl BEPECKOBBIM MOJIEM
NOSIBUJICS JIETSAIUA oOBeKT B ¢dopme apOysa, MepHaromuid 3edeHbM cBeToM. OH MATKO
MIPU3EMIIUTICS.

[Tutep ocranoBun MamuHy. Cynpyru BbILUIM W3 Hee. Bokpyr crosiia crpaHHas,
MepTBeHHas TuliuHA. Kpyriuelii oOBEKT Jekana Ha IoJie MEeTpax B Tpexcrax OT JOpOTH.
Hackonbko mornu cyautb [[)KEHCOHBI, €ro IuaMeTp COCTaBJsI METPOB JeciaTh. HeoxxumaHHO
11ap HayaJl TEMHETh, HAa €r0 IIOBEPXHOCTHU IMOSBUIIOCH PO30BOE MATHO, KOTOPOE BCKOPE MPUHSAJIO
dopmy OykBbl «T». Bapyr Moisozable 5toAM MOYYBCTBOBAJIM TOJIOBOKPY)KEHHE U PBOTHBIE
no3bIBbl. [IuTep mo3aHee pacckasbiBall: «S BAPYr MOYYBCTBOBAJ, YTO OT IAapa UCXOAUT YTO-TO
10xoe, Haroaooue paguanuu. Kaszanocs, map Habmoaaer 3a HaMu. MebKHYJa MBICIIb — HAJ0
youpatscs orcroaa. S 3atonkan Canapy B MalInHy, ¥ Mbl TIO€XaJIA JOMO.

Korga JI>keHCOHBI MOMaau TOMOM, 4achl MOKA3bIBAIHU MATh YACOB yTpa. DTO ObUIO OYEHB
CTpaHHO, Belb OT MopKmmpKckux 6omoT 10 goma JIKEHCOHOB €371l He 6oNee COpoKa MHHYT.
OcranoBka 3aHs1a Bcero MUHYT fecath. Kyna nenucs eme 1 wac 10 munyt? Canapa u [Tutep e
pa3 3agaBanu cebe 3TOT BONPOC M HE Haxoawnu oTrBera. Ho camoe yauBHUTENIbHOE, KO/
JI>KeHCOHBI TOBbEXATM K CBOEMY 3arOpOJHOMY JIOMY, OHU YBUJEIU Ha MOABE3THOM JOPOXKKE
NaTpyJAbHYIO MOJUIEHCKYIO MAILIUHY.

W3 MamuHb! BBIIUIH IBOE MYXYHH, OJIETHIX HE B MOJIMILENUCKYIO (OpMY, KaK MO>KHO ObLIO
OXHJaTh, a B AKKypaTHBIE UYEpHBIE KOCTIOMBI M UYEpHBIE TaJCTYKH. Bo3pactT MyXuuH OBLIO
TpyaHo ompeaenuTs. O0a o6najnanu CHOPTUBHBIM TejocioxkeHueM. WX nBukeHus ObLIN
CTPaHHO HEECTECTBEHHBIMHU, CIIOBHO MEXaHUYECKUMH.

OIMH U3 BU3UTEPOB NPEIbSIBUI MTOTUIENCKOE YIOCTOBEPEHHUE U ClIpocil J>KEHCOHOB, HE
BUJIETHN JIU OHHU 10 Jopore u3 Yemmpa uro-mubo He oObryHOe. CaHzpa yke packpblia, ObLIO,
pot, HO My omepenus ee: «Her. A 4To MBI MOJDKHBI OBUTH BUIETH?» [luTep HE MOT TOYHO
CKa3aTh, 4YTO 3aCTaBUJIO €ro CoOBpaTh, MOXET ObITh, OIIYIIEHHWE HESICHON OMacHOCTH,
UCXOJMBIIME OT JOKEHTIbMEHOB B YepHbIX KocTiomax. llomumeiickue, eciaum 3To Obun
NOJHUIIEHCKUE, 3a/1a)1 ellle MTapy MaJlo3HayaIluX BOIIPOCOB U YOPaIIUCh.

JIKEHCOHBI JIETJIHN CIaTh, IOCKOJIBKY OYE€Hb YCTAIH. Y TPOM OHM IO3BOHWIIM B MOJULHIO,
4TOOBI paccka3aTh O CTpaHHOM OOBbEeKTe B mosie. HauanbHUK MECTHOTO y4yacTKa HE BOCIIPHHSUI
cioBa Ilutepa Bcepbe3 M He Mmoexanl K HEMYy JIOMOHM, OJIHAKO IPEUIOKUI €My IpuexaTb B
yuacTok. Ilutep pacckazan JEHMBOMY TOJCTOMY JEXKYPHOMY O TOM, uro oHM ¢ Canupoi
HaOJIFOJaJIM HOYBIO.

JlexXypHBI CIPOCHIT: «A MOXET OBITh, KTO-TO YCTPOMJI B TI0JIe WJUTFOMUHAINIO?» — «Her,



— orBetun Ilurep. — S yBepen, 3to 6611 HJIO» — Ilonuueiickuii moxesan rybaMu U 3aBEpUI
JIkeHcoHa, 4TO ecnu MOHAAoOuThCs, ero Be3OoBYT. Ha Bompoc IluTepa, kTo Takue HOYHbBIE
BU3HUTEPHI, JCKYPHBIA TOXan Tuiedyamu: «Hamm coTpynHukum Bcerna ojeTsl B YHHPOPMY, U
BOOOIIIE MBI HOYbIO HE BBIE3)KAEM K CBUACTEISIM, €CIIU PeUb HE UJIET O 3BEPCKOM YOHIiCTBEY.

Uepes Hemenmto 3Ta HCTOpUS IMONAJa B MECTHYIO Mpeccy. DTO ObLIO CTPaHHO, BEIb
JI>keHCOHBI HUKOMY HE paccKa3blBasid 00 yBHJIEHHOM. Buaumo, nHdopmManus npocouusach u3
MOJIMIEHCKOTO y4acTka. Bckope k JIKEHCOHAM IMOXKaaoBall pernoprep, KOTOPBIA MOIPOOHO
3anucan oryeT o0 yBuiaeHHOM. «Tak 3HAUUT, BBl yBEpEHbI, UYTO HAOIIOMANTU MPHU3EMIICHHE
WHOIUIAaHETHOTO Kopabnsa?» — «Jla, s yBepen», — moareepaun [Tutep. Oqnako pacckas [lurepa o
HOYHBIX TOCTSIX B YEPHBIX KOCTIOMAaxX HE 3aMHTEPECOBal KYpPHAJIMCTA, OH MOCUUTAN, YTO ATOT
MHIUJICHT HUKAK He cBs3aH ¢ Habmonenuem HJIO.

Opnako wuCTOpUS Ha OJTOM HE 3aKOoHuYWiIach. Bckope Bo3ne goma J»KeHCOHOB
OCTaHOBWJICSI YEPHBIA JUHKOIBH. V3 HEro CHOBA BBHIIUIM JBOE MYXXYMH B UYEPHBIX KOCTIOMaX.
Opnako 310 ObuM Apyrue groau. OHU MOKa3adu YyIOCTOBEPEHHS COTPYAHUKOB MUHHCTEPCTBA
000poHBI U oueHb noApoOHO paccnpocunu Cannpy u Ilutepa o HouHoM peHomene. OauH u3
TaWHCTBEHHBIX HE3HAKOMIIEB, MPOIIAsch, cka3and: «CoBeTyl0 HHKOMY HE paccKas3biBaTb 00
YBUJEHHOM. JTO B BaIlIUX K€ HHTEPECaxX).

Mornonible CyNmpyrd pemuiaf, 4TO CTOUT IMOCJIEN0BaTh JAHHOMY COBETY, W MOJYIH
nBaauarh jer. Jiump B 1992 rony Ilutep noBenan BCIo 3Ty UCTOPUIO U3BECTHOMY aHIJIMHCKOMY
ydomnory Teonopy Ilapkuncony. Umenno [lapkuHCOH BIOCIEACTBUH C/eNai BBIBOA O TOM, YTO
«JTI0JTM B YepHOM» Kak-To cBsizaHbl ¢ penomeHom UFO. OH coOupan CTaTUCTHKY, KacaroIIyoCs
OpUTAaHCKUX OCTPOBOB, KOTOpasl CBHUJIETEIBLCTBYET O TOM, 4YTO K 75% O4YeBHIIIEB HMPUXOMASAT
CTpaHHBIC JIFOM, OJICThIC B YEPHOE, M HAYMHAIOT pacCHpalinBaTh 00 YBUACHHOM. MIX oCHOBHas
Henb yOeouTh JIOJel He paccKas3biBaTh JIPYTUM, a OCOOEHHO BIACTSIM U SKYPHAJTUCTaM O
HaOmoaeHuu nosietoB HJIO min KOHTaKTe ¢ MHOTUIAHETSIHAMH.

Jlopa KopueBan, umemast B 1999 roqy KOHTakT ¢ MHOIJIAHETSHUHOM, KOTOPOTO MOKHO
OTHECTH K KJIACCy TaK Ha3bIBAEMBIX «CEPBhIX», paccka3ana [[apkuHCOHY, Kak €€ BCKOpe IMocie ee
BCTPEUYM C «CEPhIM» HABECTWJ TOCIOAUH B YEPHOM KOCTIOME. «OH moabexan moja Bedep. S
HaxoJIUJIaCh JOMa OJIHA, MYk ObLIT Ha JAeKypcTBe. HesHakomerr mokaszan Kakylo-TO «KOPOUYKY»,
HACKOJIBKO §I TIOHAJA, YAOCTOBEPEHUE CEKPEeTHOro oTAena creuciayx6. OH moapoObHO
paccipocusi MeHs 00 wuHorutaHetsHuHe. [locnme »Toro 3amanm OOWAHBIE BOMPOCHI O TOM,
yIoTpeOJIsio I 5 aJIKOTOJIb MIIM TICUXOTPOIHBIE BEIIECTBA U HE MPUBUACICS JIU MHE «CEPBII».
[Totom oH 3asBwI, 4TO0 HWHPOPMAIUS, KOTOPOM 51 pacrojarard, UMEET TOCYJapCTBEHHYIO
BA)KHOCTb U JIYYIlIE MHE MOJIYATh O HEM».

Cnyuaii c¢ Jlopoit tunuueH. «Jltogu B uepHOM» MPENBABISAIOT yIOCTOBEPEHHE
TOCYIapCTBEHHOU CITY>KOBI, pacCIIPAIIUBAIOT M COBETYIOT JEPKATh SA3bIK 3a 3y0amu. OHU Takxke
MpeIaraloT «pa3yMHbIe» OOBSICHEHHUS! CTPAHHBIM (JeHOMEHaM, Haro00ue pycCKOro CIyTHHKA-
HIMHOHA WK aTMOC(HEpHOTo 30H/a.

[Topaxxaer TOT (HaKT, YTO OHU TOSIBISIOTCS OYECHHb OBICTPO TOCIE BCTPEUU 3EMIISTH C
HeU3BeJIaHHBIM. BpICcTpee, 4em O4eBHUEI YCIEBaeT paccka3aTh KOMY-HUOYIb 00 YBUIECHHOM.
OTO TO ¥ CTPAHHO.

Kak npaBuwiio, «ioau B 4YepHOM» 4Halle MNOSBISIOTCS B CENbCKUX paiioHax. Ho 3To
o00bsscanMo. 75% nabmoaerniit HJIO mpoucxoauT B ceIbCKOW MECTHOCTH MPOCTO MOTOMY, YTO
TaM He0O He 3aCJIOHSIOT CTPOCHHS U BHICOTHBIC 3[aHMS U JIFOJU Yalle oOpalialoT BHUMaHUEe Ha
He00. BoTBIIMHCTBO 00MIABIINXCS C «IFOABMU B YEPHOMY KEHIIUHBI, HO 3TO TOXKE 0OBICHUMO,
TaK Kak 65% KOHTaKTEepOB SIBJIAIOTCS MPEACTABUTEIbHUIIAMHU IPEKPACHOTO MOJIA.

[TapkuHCOH ycTaHOBUI chenayromue (akTel. «JItoam B depHOM» BCeraa MPUXOMA[T IO
nBoe. Bce OHM MyXYMHBI AaTJIETUYECKOTO CJOKEHHUSI CO CTPAHHBIMH MEXaHUYECKUMHU
JOBUKEHUSIMHU M METaNIMYECKUM HEBBIPA3UTENbHBIM To10coM. «CJIOBHO poOOTHI!» — Tak
OXapaKTepu3oBaJla HX OJIHA KEHIIMHA H3 npeaMectbss [7aszro. Bo3pacT TanHCTBEHHBIX
MOCETUTEIIEN TPYIHO ONpPENENNUTh, HO cKopee Bcero, Mexay 40 u 50 rogamu. [loutn Bcerna onn
npUOBIBAIOT HA YEPHBIX aBTOMOOMIISX Kiacca «JToKe». «OHU Mmpuexaid Ha JUIUIOMAaTHYeCKOM



JUMY3UHE, — TaK BeIpasuiach Mepui Jlapro u3z Yansca. Crekiia aBToMoOusel ToHupoBaHbl. Bo
BCEX cllydasx Oecely BeAeT OIMH YEJIOBEK, BTOPOM MpoCTO HabmonaeT. bonapmMHCTBO
OOLIaBIIMXCS C HE3HAKOMIIAMM, OIMCBHIBAIOT UX KaK JIIOAEH «HENPUSTHBIX, HEBOCHUTAHHBIX)»
«IPUBBIKIINX KOMAH/I0BaTb).

B 20% cinywyaeB no mnoxacueram IlapkuHCOHa BCKOpe MOCJIE BHU3MTA CIEAYET psf
TelneQOHHBIX 3BOHKOB. «JII01 B YepHOM)» BHOBbH COBETYIOT OYEBM]ILIAM HEOOBIYHBIX SIBICHUN
MOJT4aTh.

BOABIIMHCTBO OYEBH/ILIEB OTMEYAIOT TAK)KE€, YTO MOCIE BU3UTA HE3HAKOMLEB MM JOJTO
CHATBCS KOIIMApbl, B KOTOPBIX (PUTYPUPYIOT IIOJU B YEPHOMY, BHICTYIAIOIINE B POJIH MaTayei.

Kakoe e oObsicHeHWe mnpejyiaraeT aHriauickuii ygoisor? [lo ero MHEHHIO, «IIOJH B
YEepPHOM» — 3TO MHOIUIAHETSHE, He 3aMHTEPECOBaHHbIE, YTOOBI HH(pOpMAIHA 00 UX MPUCYTCTBUU
Ha 3emJie pacmpocTpaHsuiacb. TOT (akT, YTO OHHM Y3HAIOT MECTOXKHUTEIBCTBO CIydyalHBIX
oueBuaeB noieroB HIIO, cBuneTensCTBYeT 00 YHUKATIBHBIX TEXHOJIOTHYECKUX BO3MOXKHOCTSIX
UX [UBUIN3ALUN.

Amepukanckuid ygoior Jlomunuk Cmut He cornaceH ¢ [lapkuHconoM. OH cuuTaer, 4To
CBUJIETEJIN, KOTOPHIX HaBEIAIN «IIOJM B YepHOM», HaOmonanu He nojer HJIO, a ucnbitanus
CEKPETHBIX BOEHHBIX JIETATEJIbHBIX aIlllapaToB, a MYKYHHBI, OJETbIE B YEPHbIE KOCTIOMBI, 3TO
COTPYIHUKHU CHEICIYKO.

VY3Haem 1 Mbl Koria-HuOyab npasay? Kto 3Haer...

«HJIO», Ne39 (630), 2009. C. 2.



Conomon Haghghepm

TAHHAS MUCCHS «AITIOJIJIOHA»

B mrectunecsTeie TOIBI IPOIIIOTO BeKa HAYaIOCh aKTUBHOE PaIlOIOKAlMOHHOE 30HANPOBAaHIE OJIMKHETO
KocMmoca. OOBSACHAIOCH 3TO TPOCTO — MOSBICHNE MEKKOHTHHEHTAIBHBIX OAJUTMCTHYECKUX PAKET CHENIAaIo KOCMOC
MOTEHLMAIbHBIM TEATPOM BOECHHBIX AECHCTBUH.

OOHapyXUTh M OMNO3HaTh BPA)XECKHE PAKEThl — 3HAUWJIO BBIIaJaTh HECKOJIbKO MHUHYT,
JOCTaTOYHBIX JUIS TOTO, YTOOBI 3aITyCTUTHh CBOU. HecoBepIIeHCTBO TEXHUKH, OTCYTCTBHE OIIBITA,
JIOPOrOBU3HA, CI0KHOCTb M CKJIOHHOCTb K COOSIM BBIYMCIIMTEIbHBIX arperaroB TOTO BPEMEHH,
OO MPUBOAMIIN K OIIACHBIM KYpbhe€3aM — 3a BpaxcOHbIE paKeThl IPUHUMAIH TO BOCXOSAIILYIO
Jlyny, Tto crato nepeneTHbIX nrtul. K c4acTbro, mporecc KOHTPOJUPOBAIU JIOAHU, U MOTOMY
TEXHUYECKHE OUIMOKM HE MePEepOCId B MEPOBOM KOH(DIIHKT.

OOmbexT, monyuuBHIMKA HauMeHoBaHue «YepHbldl IlpuHI», n0IATOE BpeMs CUUTAIH
UMEHHO TEXHHYECKOH ommnOKoii. CUTrHaIbI, OTPaKEHHbIE OT HETo, OBUIM HACTOJBKO CIIA0bI, YTO
HaXOJWINCh HA T'PAaHU YyBCTBUTEJIILHOCTU PaJMOJIOKALMOHHBIX CTAHLIMH, @ MHOTJa ¥ Ipoajaiu
BoBce. Pacuersl mokaseiBanu, yto «UYepnsiii IIpuHID) — KOCMHYECKOE TellO, Bpalarolieecs
BOKPYT 3eMJIM IO 3JUIMINTHYECKOM opbure. OHO MakCHMMajabHO HpPUONIMXKAIOCh K 3emie Ha
26 ThICAY KWIOMETPOB, a yaaiusiaoch 0osuee ¢ ueM Ha 80 Teicsay kmiomeTpoB. Ho, riaBHoe, Teio
JIBUTAJIOCh IPOTUB BpallleHus 3emin!

OOBIKHOBEHHO PAKETHI-HOCUTENH CTApPTYIOT 110 X0y BpalleHus 3emiu. B aTom citydae k
COOCTBEHHOM CKOPOCTH pakeThl MPUOABIAETCS CKOPOCTb BPALIEHHUS HMOBEPXHOCTH 3€MIIH, YTO
JUISL DKBATOpHANLHOW oOnactu cocraBisier Oosiee 450 MeTpoB B CeKyHAYy. OTa CKOPOCTh
o0opaunBaeTCs CYIIECTBEHHOM MNpHOaBKON IOJIE3HOTO TIpy3a, BBIBEJEHHOIO Ha OpOMTY.
[ToaToMy KOCMHYECKHE JEp’KaBbl CTPEMSTCS Pa3MECTHUTh CBOM KOCMOIPOMBI MaKCHMAalbHO
65u3Kko K skBaropy. Ecnu sxe pakera ctapTyeT NMpOTUB BpallleHUs 3eMiH, 3Tu ke 450 MeTpoB B
CEKYH/1y BBIUMTAIOTCS W3 CKOPOCTH, a TOTJa BEC MOJIE3HOTO Ipy3a PE3KO YMEHbILIAETCs, WU
pakeTa He HabMpaeT NePBYI0 KOCMUYECKYIO0 CKOPOCTh BOBCE.

Tak xomy noHaioo6unoch BbIBOAUTH «UepHblil [IpuHI HAa HEBBITOHYIO OPOUTY?

Kpome CHIA nHa 3710 Teopernuecku Obu1 crnocobeH Toiabko Coerckuit Coro3, HO
cnenuanuctel HACA He wMornu BooOpa3uTh cebe TpHYMHY TMOJ00HOTO 3arycka, 3a
UCKJIIOUEHHEM, BIIPOYEM, OJJHOM: TaKOW CIYTHHK ObUIO Ype3BBIYaiHO TPYAHO BBIBECTH U3 CTPOS.
Benp antHcnyTHHK TpeOOBaloCh BBIBECTHM Ha Ty ke opOuUTy, a umerommuecs B 1961 rony B
pacniopsbkeHnn CIIIA pakeTbl-HOCUTENHM OBIIM HE B COCTOSIHUM BBIMOJHUTH CTOJIb HEJETKYIO
3a/ayqy.

OcraBasioch TOJBKO CIEAUTH 3a clyTHUKOM. Camo cymiectBoBanue «HUepnoro IlpuHina»
CTaJI0 NMPUYMHON YCKOPEHHOT'O Pa3BUTHUSI PaJMOJIOKALIMOHHOW M BBIYMCIUTENIBHON TEXHUKHU
Coenunennbix llltaroB Amepuku. B cepenune mectuaecarsix rogos «Uepnsiid IIpunmy yxe
MIPOCIIEKUBAJICS Ha KaKJIOM KUJIOMETPE CBOEH OpOUTHI, HO BU3YyalbHO OCTaBAJICS HEBUAMMBIM
Ja)Ke JUIS CAMbIX MOILHBIX TEJIECKOIIOB.

U torna ObuIO pelieHo Mociath KOCMUYECKYIO SKCIEAUIINIO K 3araouyHoMy o0bekTy. K
TOMY BpEMEHM Bepcus O MNpuHaIekHocTH cnyrHuka CoserckoMy Coro3y umena Maio
npuBepxkeHieB. OH XpaHWI MOJHOE paJuoMoOJyaHue, a Kakas Mojb3a OT TaKoro ammapara?
bonee CKIOHSIUCH K BEPCHH, YTO 3TO €CTECTBEHHOE KOCMHMYECKOE TENI0 ¢ HEOOBIYalHBIMU
xapaktepuctukamu. Camble ropsiuve rojioBbl, BKIto4as Bepuepa ¢on bpayna, cumrtanu, yto
CIYTHHK — TOPOXJIEHHE WHOW IUBHIM3ALMH, TOTOMY HEOOXOIMMO JIF0OOH IIeHOH omepeanuThb
CoBetbl U nepBeIMU A00paThes 10 «UepHoro Ilpunna». Takke, 1O BO3MOXKHOCTH, TIOCTaBUTh
ero B Coenunennsie LTator.

K tomy Bpemenu B pacnopspkenun HACA mnosBunack MoOIHAs pakeTa HOCHUTENb
«CarypH-5», criocoOHasi BBIBECTH Ha TPACKTOPHIO Mojera K JIyHe MAThIECSIT TOHH MOJIE3HOTO
rpy3a. [logoOHass pakera Moryia BeIBecTH Ha opOuty «Yepnoro IIpuHIla» sKcCneAUITMOHHBIN
KOpaoJIb.



Crapt «Anomonay npumencs Ha 9 oktsabps 1967 roga, cmycts JecaTuieTue mocie
3allycKka MEepBOro B MHUpE HUCKYCCTBEHHOro cmyTtHuka 3emid. HoBblif cTapT mo oduumanbHon
Bepcuu ObUT MCIIBITAaHUEM OecMIIOTHOTO Kopalis «Amnoston-4». Ha camom ke nene kopaOuib
NWIOTUPOBAIM TPH YEIOBEKA, MMEHA KOTOPBIX IO CEW [€Hb B JIOKYMEHTaX BHYTPEHHETO
NOJIb30BaHus 0003Ha4al0T Kak X, Y U Z. CMEHUB JIBE€ MPOMEKYTOUHbIE OPOUTHI, «ATOJIIOH
BbIlIENT Ha Tpaekroputo «YepHoro Ilpunua», k kotopomy 12 oktsa0ps npubausuics Ha
paccrosuue B 60 spnoB. OTHOCHTENBHO 3eMii 002 00BEKTa ABUTAINCH HA OTPOMHOM CKOPOCTH,
HO OTHOCHUTEJIBHO APYT Apyra ObUIN NMPaKTHYECKU HEMOJBHXKHBI, YTO MCKIIIOYAJIO BO3MOXKHOCTb
CTOJIKHOBEHHUSI.

«Uepnsiii [TpuHI npeacTaBis coboi sAieoopa3Hbiii 00beKT. O0BEM COCTABISIT OKOJIO
JBYX THICSIY KyOMYecKHX fApaoB. Pasymeercs, Hedero ObuIO M Iymarh O JocTaBke «YepHOro
[Tpunnia» Ha 3emuo. OCTOPOKHBIMH MaHEBpaMU «ATMOJUIOH» NpuOam3uics kK «YepHomy
[Tpunuy» Ha Tpuauath spaoB. C 3TOro pacCTOSHMS B WIUIIOMHUHATOPbl OTYETIMBO BHUAEIACH
MaTOBO-YyT'0JIbHAsl IOBEPXHOCTh OBOUJA.

ActpoHaBThl Y U Z BBIIIM B OTKPBITBIA KOCMOC, MpPU MOMOIIM HHIMBUIYaTbHBIX
CPEICTB KOCMUYECKOTO MAaHEBPUpPOBaHMs AOCTUIIM moBepxHocTH «YUepHoro IlpuHuan,
MEJICHHO O0JIETEIH €ro.

TenecbeMka He Benach BO M30exkaHUe paauonepexsara co ctopoHsl Coserckoro Corosa
U Jpyrux cTpaH. ACTPOHABTHl CHMMAaJM IPOMCXOJSIIEEe Ha CIelHalbHble (oToanmaparsl U
KHHOKaMepbl. HUuuero moxo:kero Ha WJUTFOMMHATOPBI WM JABUraTeId OOHAPYKUTh HE YJAJIOCh,
3aTO acCTPOHABThl HAIUIM HEYTO, HAIIOMHUHABILEE YEpPENaxoBbId MaHUUPb, NPUKPBIBAIOIINN
BXOJHOH JIOK. BBIACHMIOCH 3TO, KOrja MaHIMPh OT HEOOJBIIOr0 YCHUIIMs, MPUIOKEHHOIO
acTpOHAaBTaMM, CKOJIb3HYJ B CTOPOHY, OTKphIBass oTBepcTue. KomaHmoBaHUE MPEAsIoKUIIO0
acTpOHABTY Y «IIPOHUKHYTh BHYTpPb, COOJIO/Iasi BCE MEphl MPEAOCTOPOKHOCTH». OIHAKO KaKkue
UMEHHO — HE YTOUHMJIO.

ACTpPOHABT MpHKa3 BBIIOJHWI. 1O, YTO OH YBMJEN TaM, JO CHX IIOp COCTaBJISET
rocy/apcTBeHHY0 TaiiHy. HapyXy OH BbIHEC HECKOJIBKO MPEIMETOB U, IVIABHOE, CIIEIEHATYIO
MyMuto. Bee 310 ynanoch JoctaBUTh Ha OOpT AIOJUIOHA, a 3aTeM U Ha 3eMITIO.

AHanu3bl OKa3ajaM, 4YTO MOBEPXHOCTh «HepHOTo MpPUHIA) BBHINOIHEHA U3 TOJUMEPHOTO
yraepona. Bospact MymuM, ONpeneneHHBIM PpPaguoJOTHYECKMMH METOJaMH, JaTHUPYETCs B
JIEBATH ThHICSY JIeT. ApTe(akThl, TOCTaBI€HNE HAa 3eMIII0 aCTPOHABTaMH, UMEIOT HEOCIIOPHUMOE
CXOJ/ICTBO C HU3JICJIUAMHU JPEBHEETUNETCKMX MacTepOB, HO BBINOJIHEHBl Ha Oojiee CI0XKHOM
ypoBHE. MOXHO cKa3aTb, YTO JPEBHEETHIIETCKHUE MacTepa KOMHUPOBAJIM BHEIIHUN OOJUK,
co3/1aBasi He caMu IPEAMEThl, HO MaKeThl IPEIMETOB — Kopmyca 0e3 HaunHKHU. [loayduB noctymn
K TEXHOJOTMu JpeBHed muBmwin3zauuu, CoenuHeHHble LllTaTel ocyliecTBUIM TEXHUYECKUH
IPOPBIB BO MHOTUX 00nacTax. Pazymeercs, MCTOUHUK 3HAHUH OHU MOCTAPAIUCH CKPBITh.

Tomac Cmut B kHHMre «®apaoHbl: BpeMs MOTYIIECTBAa» YTBEPKIAET, 4TO OH M €CTh
acTpoHaBT Y, a «Uepnsiit [IpuHi» OblT CBOEro pojia KOCMHYECKOW YCBHIMAIBHUIEH, MECTOM
3axopoHeHus (papaoHa mpauusuianzanuu Erumnra.

B ucropun Jlpesuero Erunra Ml HaboqaeM mapaiokc: MUBHIM3AIMS SBIISIETCS HAM Ha
BEpILMHE Pa3BUTHS, C BEKAMHU TOJIBKO Tepsist MorymiecTBo. [Tupamuasl, cunke, Cyrrkuil kaHa
— 3T0 paboTa ApeBHEUIINX 3M0X. 3aTeM Erumner mocreneHHo KIOHUTCS K YMaAKy, HOKOPSSCh, TO
KOYEeBHHKaM-THKCOCaM, TO IpEBHErPEUYECKUM 3aBOEBATENSAM, a 1o KOHell U Pumy.

Ho no Jpesneiimero LapcTtBa 0110 U IpagpeBHEUIEe, KOTOpoe 00Jaano 3HaHUAMH,
MO3BOJIIOIIMMHU COBEPIATh MEXIUJIAaHETHBIE, a, MOXKET OBbITh M MeX3Be3AHble MoisieThl. [lo
cioBam CmuTa, BO BpeMs OKCleAULUU «AmomioHa-4» OblM  coOpaHbl MaTepHalbl,
CBUJIETENLCTBYIOIINE O TOM, YTO erHINTSIHE 3HAJM ceKpeThl aHTUIpaBuTanuu. He nckimoueHo
Jla’ke, YTO OHU ObUIN CIIOCOOHBI 10 OMPEAETICHHOM CTENeHN YIPABISATh BPEMEHEM.

Ecnu Beputs Cmury, «Yepnsiit [IpuHID ObUT YHUUYTOKEH JTOKAJIBLHBIM aTOMHBIM B3PBIBOM
B 1970 roay, 4To0OBI UCKIIIOUUTH NE€peaady IPEBHUX TEXHOJIOTUI HHBIM CTPaHaM.

Ho Henb3st B3pBIBOM YHUUTOXKUTH Mapc, KOTOphIM, onATh ke no CMHUTY, W ABISETCA
UCTUHOM poauHOW (apaoHOB M 10 CHUX HOp OOMTaeM: B OTPOMHBIX TMOA3EMHBIX TOpOJax,



XpaHAIMIUX BO3YX U TEIUIO, )KUBYT NOUIMHHBIE (hapaoHbl COTHEYHON CUCTEMBI.
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Anexcanop /Imumpues

WCMOBE]Ib JUKEKA CBAWTEPTA

Awmepukanna Jxeka Caiirepra ¢ MOJHBIM IIPABOM MOKHO CUHTATh OJHUM
n3 Hambojee MYXKECTBCHHBIX, HAXOJUUBBIX M KBATH(DUIIMPOBAHHBIX
aCTPOHABTOB HAIICH IIaHETHl. Bens BO MHOrOM Onarozapst eMy BBIPBAJINCH
W3 JIall HEMUHYEMOW CIIEPTH WICHBI JKHMNaXa KOpaOist «AmNoutoH-13»,
Korja Ha 0opTy Ha paccTossHuU 330 ThICAY KMJIOMETPOB OT 3€MJIM BO3HUKIIA
0e3BBIXOZHAS HEIITaTHas CUTyalus, M YAAIOChb, HUCIIONb3ys CKYyIHbBIE
pecypchbl, 00ecreuuTh BO3BpALICHUE AOMOH, NPUBOAHUBILNCE B THUXOM
OKeaHe.

VBBI, BpeMst U OOJIE3HM HE LIAJAT Jake CMEJbIX, CHIbHBIX, He3aypsaHbIX. CBalrept
CKOHYAJICS OT PaKa, PEUIMTEIBHO OTKA3bIBasICh OT 00€300MMBaOIINX MHBEKIHA. W, 4TOOBI «HE
pacTpayMBaTh KPYHUIIbl JAParolleHHOr0 OCTAaTOYHOTO BPEMEHU», B OECCOHHBIE MYYMTENIbHbIE
HOYM HAaroBapuBaJ Ha JUKTO(OH «UECTHBIE, 0€3 MPUKPAC» BOCIIOMUHAHUS O TOM, KaK B 1aJIEKOM
1970 rony pa3BUBAINCH KaTacTpo(UUECKHe COOBITUS B TECHBIX TOHKOCTEHHBIX KOCMHUYECKHX
MOJYJSIX — CIIY’)KEeOHOM, KOMaHIHOM, JYHHOM. ACTPOHABT OCTaJCi BEpHBIM ceOe. 3aKOHYHII
UCIIOBENb, MEpPEAaB IUICHKU APYTy IETCTBA, >KypHaJIUCTy I'eHpu MakkKOpMHKY, KOTOPBIH, Ha
OCHOBE CEHCAIlMOHHBIX ()aKTOB, U3aJl KHUTY IO BOJIE TIOKOHHOTO.

«OTKpOBEHUS JIyHaTHKa», C BOCTOPrOM INpPHUHSTas YUTArOUIel myOnuKoi, BbI3Bajla THEB
HACA. ABropa OOBMHWIM B pa3MVIalliCHUH HE TMOJJICKANIUX OIJIACKE CEKPETHBIX JIaHHBIX.
Hauanace cyneOnas Tsk0a, ¢ mnpoOykcoBkamMu wuaymias mnoHeiHe. Ho neno-to caenano.
[loaTBepamiack 30510Tasi MCTHHA, Tjacsilias, YTO CETOJHSLIHEE SBHOE JIydllle BUEpallHEro
taiiHoro. Ilotomy, nepenucraB Bce 366 CTpaHUL[ «XPOHUKH», U3BJIEYEM CYTbh, IOKA3BIBAIOLLYIO
MOJIHBIM TMpenoHoB mosieT «AmnojuloHa-13» moj yriioM HENpUBBIYHBIM, HEOPUIIMATBHBIM,
OTJIMYAIOIIHUMCS OT YKOPEHUBIIETOCS B UICTOPUH OCBOEHHUS KOCMOCA.

Haunnaer /Ixex CaifrepT ¢ TOro, 4ro B MyX M Ipax pa30MBAaeT BBIMBICIBI O TOM, YTO
oOnayeHHble B cka(aHIpbl 3eMJISHE HUKOrAa He ObuiM Ha JlyHe, 4TO BCS JIyHHas SIomes
¢ukcupoBaach Ha KHHOIUIEHKY C THPHUMEHEHHEM «OOMaHHBIX TEXHOJIOTMYECKUX TPIOKOB» B
naBwibOHax [ommByna. «OTO yHMXKAroLlash 4YeJIOBEUECTBO JIOKb, W s TOpA TEM, 4TO Ha
MOBEPXHOCTh €CTECTBEHHOTO CIIYyTHHKAa BBICAKMBAJIUCH [JBEHAALATh OMMXKANIIUX MOMX
TOBapHILEH, TUIOJOTBOPHO paboTas TaM, BHOCS HEOLIEHUMBIN BKIJIAJ] B HAy4HBIH Hporpeccy», —
TOBOPHUT aCTPOHABT, NMOJAYEPKUBAs, YTO BKJIAJ] B U3y4eHHE JIyHbI COBETCKUMHU aBTOMAaTHYECKUMU
CTaHUUSAMH, OCOOCHHO JUCTAaHLUMOHHO YIPABIsIEMbIMH JIYHOXOJIAaMH, €Ba JIM MEHee
BIIEYATJISIOI.

[ToxoHunB ¢ HeoOxoaMMOI mpeamOynoif, CBalirepT NepexoauT K Tomy, nouemy «JlyHa
oTKa3aja dKHIIaXy, B KOTOPbII BXOAWI OH, B 3aIlJTAHUPOBAHHOM IrOCTEIIPUUMCTBEY, 110J1aras, 4ro
YyTh HE pa3Ma3aBIlNi B BaKyyM€ B3pPbIB EMKOCTH C HJIKUM KHCIOPOJIOM U CaMONPOM3BOJIBHOE
OTKpBITHE KJIAlaHOB, CTpaBUBIIEE 3a MpeAeNbl KOpalisi KUCIOPOJ W3 BTOPOTO PE3EPBHOIO
O0autoHa, ObUIM  CBsi3aHBlL. BO3MOXHO, CHIPOBOILMPOBAHBI BHEUIHMMHU BO3ACHCTBUIMH,
Ha0JI0/TaeMBIMU Yepe3 WIUTFOMUHATOPBI, PUKCUPYEMBbIE TEIEBU3MOHHBIMU M KHHOKamepamu. Uto
3TO? ACTpPOHABT YTBEpPXkAAeT, YTO ATO OEJI0-KeNThle OO0BEKTHl B (OpPME CTAKaHOB JUIA
KOKTeiIel, KyOOB, 3aTOYCHHBIX ¢ 00enX CTOpoH KapaHpamed. OOBEKThl OBLIM MACCUBHBIMU,
MaHeBpoB He copepiianu. Co3aBalioch BIEYATICHHE, YTO OHU HE MOTYT CYIIECTBOBaTh 0e3
«Amnosnona-13», 4To 3eMHOM KOpabJib NEpKUT WX Ha MpuBs3u Ha pacctosauu 100—150 meTpos.
Bpewmst oT BpeMeHU 0OBEKTHI, KaKyIlecs BaTHBIMHU, CIIOBHO 00JaKka, HAUMHAINA OTYYXAATh OT
ce0sl TYCKIIBI CBET, MEPEKHUIBIBAIOIIMICA Ha OOMMBKY «ArmosuioHa-13y». WimoMHuHATOPHI
CJIOBHO 3aJIMBAJIO MOJIOKOM, 4€pe3 HUX He ObLJIO0 BUAHO POBHO HHYEro. OIuH-eIMHCTBEHHBIN pa3
00BEKTHI BCIIBIXHYJIM KPAaCHBIM CBETOM, BBI3BABIIMM CUJIbHENIIEE AYIIEBHOE cMsATeHHE. Torna u



B30pBaJIach OCHOBHAsI KMCIOPOIHAsl eMKOCTh. CTajio He 10 pa3MBbIIIJIEHHUM, HE 10 YMCTBOBAHUH.
Kucnopon B3opBasics B ciy:keOHOM otceke. JIrobass uckpa npu cpaOaTblBaHUM pelle B
KOMaHJHOM OTCEKE 3alpocTO MOrja Obl BOCIUIAMEHUTH ero. Torga kopabib pa3merano Obl Ha
Kyckd. CIlacTH MOJI0KEHUE MOT JIMILIb JTYHHBIH MOIYJIb.

Jlxek Caaiirepr, Ixeiimc JloBemn, JIxemk ®@pen Xaiiz mepeOpanuch B Hero. Ho uro
IIPEIIPUHATH, €CIU B3PBIB JIMIIWII YACTH TOIUIMBA, HAPYIIMII CUCTEMBI ITOaYH JIEKTPOIHEPIUH?
Jla 1 Xonox B JyHHOM MOJyJe ObUI TaKUM, YTO MEPCIEKTUBA MPEBPATUTHCS B JICJBIIIKH CTala
peanbHOM. OTIIMYHO MOJArOTOBIEHHBIM AKUMAX Hayaja JelcTBOBATh, MPHUEM OE€3yKOPU3HEHHO.
biaro JloBemr ydacTBOBanm BO BTOPOM II0 CYETY JIYHHOM OSKCHEIULUU, OTIUYHO 3HAJ
KOHCTPYKTHUBHBIE 0COOEHHOCTH Kopaliist, Xaii3 cobupai Ha 3aBOojie U TECTUPOBaJl Kopaldiu cepun
«Amnomnony. OnbiT [Ixeka Cpaiirepra BooOIIe okasajcs OECHEHHBIM, TaK Kak OH HMell
pelyTaluo KIACCHOTO CIELUANNCTa [0 CHacaTelbHbIM paboTaM B OTKPBITOM KOCMOCE.
Heckonbkux MUHYT XBaTWUio, YTOOBI NPUHATH €AUHCTBEHHO BepHOE pelieHue. CHaydana, CHSB
BO31yXOOYHCTUTENbHbIE (PMIBTPBI C KOMAHIHOIO OTCEKa, CMOHTHPOBAIN UX B OTCEKE JIYHHOM,
paccuMTaHHOM Ha JIBOMX. 3aTeM, UCIIOJIb3ys BCE MOJAPYUHbIE CPEACTBA, BIUIOTH 10 KOHCEPBHBIX
0aHOK, OOpBIBKOB INPOBOJOB M IUIAHIOB, BOCCTAHOBMUJIM CUCTEMbI MOAAYH 3JIEKTPOIHEPTHH,
BOJIOOYMCTKH, IPOBEJIM PEBU3HMIO OCTATKOB IpoBuaHTa. Korna BO3ayX B JIYHHOM OTCEKe
IPOTpescs, IPUHIMCh 00yMbIBaTh CXeMY BO3BpalleHus. Beioop Obu1 HeBenuk. BepHyThes Ha
3eMJIl0 MOKHO OBUIO TOJIBKO mocie obisera JIyHbI, uisi 4ero mpeacTosio UCHOJIb30BaTh HE
IpeHa3HAYeHHbIE /ISl CTOJIb SHEPrOeMKOM onepalyy JABUraTelIN JyHHOrO OTceKa U aOCOIIOTHO
JpyTUe pacueThl JBUKEHMS, KOTOPbIX HE Obu10. CBs3b, K CUACTHIO, paboTana 0€3yKOpHU3HEHHO.

IlenTp ynpaBiieHus IOJIETOM 3a JBa JHs, a HE 3a «WITATHBIE» MECALBI, BbIIA] PacyeThl
aIropuTMOB Bo3BpalleHus. Ho BBeneHUe mocaiouHbIX apaMeTpoB, yIpaBieHUYeCKHe (PyHKINUU
ObUIM BO3MOJKHBI TOJIBKO C YAaCTMYHO MOBPEXKJEHHOIO MyJbTa KOMaHAHOro Moayis. OObsBUB,
YTO 3TO €ro mpsimMasi ciyxeOHas 00s3aHHOCTb, JIoBeNa oTmpaBWiICs B MPOMEP3IINUNA MOAYIb,
OTKY/1a, O0pACH C OJIBIILIKOM, NTepeall o cucTeMe BHyTpeHHe cBs3u: «['ocT TyT O6buIH, UTO JIH?
Bce 3nech He Tak, Kak OCTaBUIIU, KOT/A s 3a/ipanBall JIIOK!»

Caaiirep, OTBETHB, YTO BOCIPHUATHE JEHUCTBUTEIBHOCTH MCKaXXA€T KHCIOPOJHOE
rojIoJlaHue, MOCOBETOBAN AyMaTh O paboTe M HamapHHUKax: «Mbl psSIOM, Mbl BCETJa BHIPYUHM.
Jlxexk Bcero numb JgykaBui. OH Oojee Bcero meuran o0 ycnemHoM mnpuBoaHeHuu. Ho He
NOMYT TN HACMApKY YEThIpe AHS YIIOPHOTO TPY/ia, CIPABSTCS JIU C 337a4ell ABUTaTeIH JTYHHOTO
moayns? Mexay Tem JloBen, Bceneno 3aHAThIi paboToi, kak Obl HeB3HaUai momnpocui Xaisa,
3aHATOTO HE MEHbIIE, IMEePEeBECTH MAarHUTO(OHBI U KHUHOKAMEPbl B PEXKUM «CIYYalHBIX)»
BKJIIOYEHUH, MOTHUBHPYS MNPOCHOY HEOOXOIUMOCTBIO <«3PUMO MOHAONI0AaTh M MOCIYIIATh
MPOUCXOSAIIEe HA aBapHilHOM KopaOsie». KuHOCheMKH M 3amucu MOJHECTH cherupuyecKue
croprpu3bl. Brnpouem, He MeHbIIME TeX, C KOTOPbIMH CTOJKHYJIHUCH NpH obinere JIyHel u
BXOXKJICHHH B aTMoc(epy 3emiu.

Ho 060 Bcem mo mopsaky. Ilpu obnere JlyHbl, Hampumep, CIydymicCs «BU3YaJbHBIN»
Ka3yc. ACTPOHABTHI HE YBUJIEJIN 3HAKOMOTI'O TI0O TPEHUPOBKAM Ha TpeHakepax jJaHamadTa.

Jlyna, xak BwIpazuiicsi CaiirepT, mpejacraia JbICOH, 0e3 KpaTepoB M BCEro MpOYEro,
«TIOJIOKEHHOTO ei». Boirmsanena, xak oTHIIMGOBAaHHBIA OJNMH, YaCTUYHO YEPHBIH, YACTUYHO
Oenbiii. OOneT 3aBeplIwiIcs, JyHHass MOBEPXHOCTh, MOYEMY-TO CTaB HEXHO-PO30BOHM, Haudaia
MEJIEHHO yIalsAThCs, oOpeTas NpHUBBIYHYIO (OPMY HU3BEICHHOIO KpaTepamH Ceporo,
MIO0JICBEYEHHOT'O TOTOKAMHU COJIHEYHOI'O CBETA JIUCKA.

[TpuBonnenue B Tuxom okeaHe MPOILIO HE MPOCTO yCHEmHO — oTiau4Ho. Caaiirepr,
OJIHAKO, aKLIEHTUPYET BHUMAHUE HA TOM, YTO Ha BCEM MPOTSLKEHUM MyTH OT JIyHBI 0 3eMiu OH
U ero TOBapHUIld TO U JeJ0 HaONoJald B WUIIOMHUHATOPBl «KOCMHUYECKYIO METEb.
OcnenurenbHO BCIBIXMBAIOLIUE YACTHUIIBI KAKOTO-TO BEIIECTBA, 3aKPYUYEHHOTO B KOJIBIIIYIIHAECS
HEJIEHb! KOJIOCCATIBHBIX Pa3MEPOB, KOTOPbIE TO OTHAISUIMCH OT KOpadis, To o0nenssuin ero. «/lo
CHX TIOp MBI HOHATHS HE MMEEM O TOM, YTO 3TO Obw1o. CBepKaromas MaTepusi Ka3zalach HaM
OJIYIICBJICHHOW, BIHUSAIONMIEH Ha XOJ COOBITHA. MOXET OBITh, 3TO YYBCTBO MOPOIUIIO
CBEpXYEJIOBEYECKOE HEPBHOE HANpPSDKEHUE, IIOK, KOTOpble Mbl nepexwid. Ho yxe B



npUOIIKEHUH K OKeaHy HUYero TaKoro, 4yTo OBl OTBIEKIO OT OTBETCTBEHHOW MPOLEAYPHI
MOCaJ Ky, He ObUIOY», — BcnoMuHan CBaiirepT. ACTpOHABTHI, MEpelIeAne U3 JyHHOTO MOAYJIS B
KOMaHJHBIH, HEMONr0 HAOMIOJaIM, KaK OTBAIHMBAIOTCS DPACKAIICGHHBIE KYCKU KApOTPOYHOMN
obmasku, uMmeBIiei Temmneparypy 6onee 3000 rpagycoB no Lleabcuto. D10 ObUIO HOPMABHBIM
apieHreM. Ho oTkpororcs i TopMo3Hble napaiitoTel? He moBpeaun au B3phIB KUCIOPOIHBIX
€MKOCTEeH MX KOHTeWHepbl? Ha BbICOTE ceMM ThICSY METPOB BCE TPU IApaIIlOTa OTKPBUIUCH.
Orcex «AmnosioHa-13» mnpuBognwicsa. [azeta «BalIMHITOH HOCT» BBIIUIA C  OpPOCKUM
3aronoskoM — «BBIPBABIINCH M3 KOT'TEM CMEPTH, TEPOM BBIPBAJIMCH U3 AJTA».
DTO, KOHEYHO, COOTBETCTBOBAJIO IEUCTBUTENBHOCTU. [IpMedaTenbHo, 4YTO HUKTO U3 OTBAXKHOU
Tpoliku OoJiee He y4acTBOBAJI B IPOEKTaX MO OCBOCHHIO KOCMUYECKOro npocrpancTsa. [louemy?
ACTpPOHABTHI HE YTPATUIIHM BBICOKOTO Ipodeccnonanu3ma. duznyeckoe, MCUXUIECKOE 310POBHE
ObUTO BHE BCsAKOM moxBaibl. ['onbl ciyets [[xexk CBarepT, MydYUMbI HEU3JIEYMMBIM HEIYTOM,
YECTHO MPU3HAETCA B TOM, YTO KOCMOC He TOJIbKO BpaskaeOeH 4Yel0BeKYy, YTO MHTEHCHBHOE
ero OCBOCHHE IPexKIeBPEMEHHO, YTO B JIeJAAHON IYCTOTE NMPUCYTCTBYHT MOry4YHMe CHJIbI,
cTaBsilMe Mpe/iesbl HAIIMM aMOUIUSIM M caMOyBepeHHOCTH. YTo 3T0 3a cuiibl? ACTPOHABT
TOBOPHUT, YTO MX HAJMYHME «KOXKEH OLIyIIaloT» Bce 0€3 MCKIIIOUEHUs JIIOJIM, HaXOMAIIUecs Ha
0OpTYy KOCMHUYECKUX KOpaOJel 1 CTaHIUH.

Uro KacaeTcs KUIOMETPOB MAarHUTHBIX U KHUHOIUIEHOK, 3allCAHHBIX «BHYTPH U BHE»
3JI0IOJIyYHOIO JIYHHUKA, TO HAa HUX 3alleyaTIeHO MHOTO 4ero aHoMajibHOro, B ToM uucie HJIO.
Martepuansl aMepUKaHCKOM JIYHHON MPOrpaMMBbl B OOJIBIIMHCTBE CBOEM 3aceKpeueHbl. CBairepT
COXaJiel O TOM, YTO OOJIE3Hb HE Jajla BO3MOXXHOCTH TPOSIBUTH OOWIIOBCKHH XapakTep, 4TOOBI
JIOOM HE TOJBKO MPOYMTAIM CJIOBa MpaBAbl 00 smonee «ArmoiioHa-13», HO yBumgenu u
yCIIBbIILIATN TEXHUYECKHE 3alllCU ¢ ero Oopra.

«HJIO», Ne7 (593), 2009. C. 5.



Buxmop bymazun

TJIABHBII CEKPET XX BEKA

B 1901-1904 rogax anrmuvanku PoGept @. CkoTT NPOBOAMI CBOIO MEPBYIO aHTAPKTHYCCKYIO
skcnenuiuio. OH UcclieoBal Mope U JeaHuk Pocca, coOpanr oOmupHBIA MaTepuai o reojioruu, ¢iope u dayse,
MOJIC3HBIM HCKOMACMbIM. DKCICANIUSA TaKKe MPEINPUHsIIA MOMBITKY MPOHUKHYTh BIIIyOb MaTepuka. Bo Bpems
caHHOro mepexona B 50 kumoMeTpax oT moOepexbs CKOTT 0OHApYXKHJ OOJNBIIYIO CKaTy, HAa BEPIIMHE KOTOPOWM
OKa3aJICs XOpPOIIO OOOPYIOBAHHBIA Ja3, THIATEIBHO 3aMAaCKHPOBAHHBINA BBIPC3AHHBIMH TOJCTHIMH IUIACTUHAMU

Jpaa.

[Topaxenusle yBUAEHHBIM, CKOTT U €ro CIlyTHUKH OTOABHHYJIM HECKOJIBKO IUIMT, IIOCIE
4ero WX B3MIAJaM MpecTalia BeAyIlas BHU3 CTajbHAs JIECTHUIA U3 TPpyO. M3ymineHue anrmm4an
YBEJIMUUBAIOCh C KaKAOM MHUHYTOM. OHM [OJIT0 HE pEIIaJUCh CIYCTUTBCS, HO, HAKOHELL,
PUCKHYJIH.

Ha riy6une cbiiie 40 MeTpoB OHU OOHAPY>KWIJIM OMEIIEHUS, B KOTOPBIX HEU3BECTHBIMU
ObL1 000pYIOBaH CKJIa/ MSCHBIX IPOAYKTOB, @ B CIIELMAIbHBIX KOHTEHHEpaxX JieKajaa akKypaTHO
CIIOKEHHAasl yTeIJIeHHass onaexnaa. llpu [oCcKoHaJIbHOM OCMOTpE Ha OJHOM U3 KYpTOK
HEOXHJIAHHO OOHAPY WM IPUIIUTYIO STUKETKY C HaHuCchlo: «EkarepuHOyprekas mommMBovHas
aptrenb Enmcess MatBeeBa». OcMOTpeB BCIO 011Ky, CKOTT MOHSJI, YTO 3TUKETKHU TIHIATEIHHO
cpe3aHbl U1 COXPAaHEHUS MHKOTHUTO HACTOAMMX X03s51€B. OIHAKO ITHUKETKY, OCTaBJICHHYIO 110
YbEH-TO XaJaTHOCTH, a TJIaBHOE, HAAMKCh ¢ Hee CKOTT MepeHec B CBOM OyMard.

[Tpunga Ha bonbliyro 3eMit0, IYTEHIECTBEHHHKH OO0 HE pEIIAIUCh pPaccKa3aThb
OOLIECTBEHHOCTH O TAMHCTBEHHOM IOrpede, WiK CKJene, 000py10BaHHOM PYCCKUMHU B JIEASTHON
NyCThIHE, HO B CBOEM pamopTe o pabote skcreaunuu CKOTT BecbMa MOAPOOHO pacckaszall o
Haxojake. Bckope Marepuanel, momaHHble UM B bpuraHckoe reorpaguueckoe oOIIECTBO,
ucuesnu. bomnee TOro, nmpu HaCTOMYMBBIX PACCIPOCaX €ro OCTOPOXKHBIE CIYTHUKH Pa3BOIWIN
pyKamMH, TOBOpsl, 4YTO BC€ O3TO He Ooiee 4YeM BbIAyMKa, TakK, JIET€HAa MJIs U3JIHIIHE
mobonsITcTBYtOIUX. Cyas Mo BceMy, JAOKYMEHTBI 3TH OBbUTM BBIKPAJCHbI INMHOHAMHU U3
CeKpeTHBIX ciyk0 Poccuiickoit ummepun.

AHTapkTHAa, Kak M3BECTHO, Oblla OTKpeiTa B sHBape 1820 roma poccuiickoit
skcnenunuer @.@. bemumncrayzena u ML.I1. JlaszapeBa Ha mumronax «Boctok» n «Mupssiiny. B
1831-1833 rogax anrnuiickuii Mmoperuiasarens Jx. bucko coBepini niaaBaHue BOKPYT LIECTOTO
koHTrHeHTa. C 1838 mo 1842 ronm OBUIM OpraHW30BaHBl TPHU OHKCIEIUIIMU K Oeperam
AHTapKTUABL: (ppaHIy3cKas, aMepuKaHCKas U aHriuickas. HoBoe cyaHo mosiBuioch y Geperos
JIe0BOTO KOHTHHEHTA JUIih B 1873 roay. Bo MHOTOM 3TO OBIIO O0YCITIOBICHO TEM, UYTO B XOJI€
NEPBBIX DJKCHEAULUNA MOpPEIUIABaTENN BCTPETUIMCh B JKCTPEMAJIbHO IOKHBIX LIMPOTaX C
TauHCTBEHHBIMHU, JOCEJIE€ HEBEIOMBIMU SIBIEHUSMHU. Brpodyem, He HCKIIOYEHO, YTO PYCCKUE
CBOMX UCCJIEOBaHUM AHTApKTUKU OTHIO/Ib HE IIPEKpAIaJIH.

Vike B Havane XX BeKa HauaJdbHUK JIMYHOM pa3Benku ummneparopa Hukomas II rpad
A.I'. KankpuH coBMecTHO ¢ Bule-agmupaioMm C.O. MakapoBbIM, U3yUUB paHEE 3aCEKPEUEHHBIN
*KypHan bennuHcrayseHa, COCTaBWJIM HAaydHYIO 3alMCKy [Uisi umnepatopa. ToT Kak pas
HaNpaBJUICST B TMOE3IKYy K CBOEMY JBOIOpOJHOMY Opary — wummeparopy [epmanuu
Bunsrenemy II.  /IBoropoaHbie OpaThsi NMPUHSIM ydacTHE B CMOTpe Kopalieil repMaHCKOTo
¢ioTa, a TakKe NPUOBIBIIUX C IPYKECTBEHHBIM BU3UTOM PYCCKUX KOpaOiew.

[Tocne TOp>KeCTB M COBMECTHOTO Mapaja AByX (JI0TOB OpaThsi-MOHApXU YEIUHWINUCH, U
umneparop Poccuiickoii uMnepun npeiokuil Ka3epy COTpyJIHUYECTBO B OCBOEHUH IIECTOTO
KOHTHHEHTA. Buiibrensm Il BHUMaTEeIbHO U3y4nII MPOEKT COBMECTHOTO HUCCIIEIOBAHUS 36MEIb U
CTPOMTENBCTBA OOBEKTOB B AHTapKTH/E, Tocie dero nan cornacue. Kak numer Onbra I'peiir B
kHHUre «CexkperHas AHTapKTHIa», TO UCTOPUYECKOE COIIAIIECHUE MEXKIY ABYMs MOHapXaMu U
MIOJIO’KUJIO HAa4yaJl0 B3aUMHOMY COTPYJHHYECTBY IO OCBOCHHIO AHTapKTUAbl. COTpyIHUYECTBY,
KOTOpPOE HE MPEpPhIBAIOCH, HEB3UpAsi Ha Bce TpyaHocTH XX croyietusi. He mpepbiBasioch, gaxe



Korja K Bnactu B Poccuu mpuiny 60nbiieBukd, a B ['epmanuu — gropep. ITUM OTHOIICHUSM HE
noMemana gaxe Brtopas mupoBas BoiiHa. MIMEHHO B 3TOM COCTOMT TJIaBHBIM cekper XX
CTOJIETHSL.

Camu HeMIIbl BIIEPBBIC CHAPSIWIN SKCHEAUINIO K Oeperam AHTapKTUIbI B KoHIe XIX
BEKa, HaNpaBUB Tyaa Kopadiub «Banpaususy. [lopaxenue ['epmanuu B [lepBoii MUPOBOIi BoiiHe
Ha HECKOJIBKO JIET OCTAHOBWJIO TMOXOJbl K JienoBomy Marepuky. Ho yxe B 1925 romy Tyna
npuien HeMeukui kopadib «Meteop». CrycTst JecsTb JET HEMIbl BHOBb OOBSBHINCH B
Antapktuae. B 1938 rogy K OCBOEHHIO IIECTOr0O KOHTHMHEHTA MOJKIIOYWIACH T€PMAHCKAs
aBuanus. VIMEHHO Torja HEMELKHE CaMOJIEThl Yepe3 Kaxkaple 25 KWIOMETPOB cOpachiBaIM Ha
3emitto KoponeBsl Mo MeTaminyeckue 3HaKH, OMOBEIIABIINE, YTO 3/1eCh COOCTBEHHOCTh peiixa
non Ha3zBanueM Hosas I1IBaGus. Jletom Toro ke roma Ha moOepekbe ObUTa OCHOBaHa 0aza
«Xoper Beccenb», KOTOpYHO HEMELKHE MOJSIPHUKM YBAXKUTEJIBHO HAa3blBAIM «CTaHUUEH
Maptuna bopmaHay, MOCKOJIBKY COMPOBOXAABIINKA UX 00eprpymmeH(opep MHOTO BpEMEHU
MIPOBOJIUAJI HA JIESTHOM B3MOpPbE.

[Ipoiiner emie HEMHOrO BpeMEHHU, U aaMupan JleHHuu npousHeceT: «Mou MOJBOJHUKU
0OHapyX WA HACTOSIINNA 3eMHOU pail. Mbl co3nanu TaM i Ghropepa HEPUCTYITHYIO KPEMOCTh,
r7ie BelpacTeT Oynyluas paca «IIoA3eMHBIX apuiiieB». B paiione 3emnu Koponesst Moa Torna
Obl1a oOHapyXeHa CHUCTeMa TMTaHTCKUX TOPH30OHTAIbHBIX U BEPTUKAIBHBIX, COCIMHEHHBIX B
OrPOMHBI TOPOJ MEuIep, rajiepeid U TOHHENEH C JKUBUTEIBHBIM O30HOM BHYTPH, KOTOPBIA
HUKOTI'JIa TIPeXJie He BCTpevalics uccienonarensiM. [lo BceM mpu3HaKaM 3TU COOPYKEHHs ObLIN
HEPYKOTBOPHBIMH U UMENH BHE3EMHOE IIPOUCXOXKICHUE.

Coserckuii Coro3 B T€ K€ ToJibl ObUT 3aHAT CTPOUTEIBCTBOM CBOMX BOCHHO-MOPCKUX 0a3
VKPBITUSL B Pa3HbIX MECTax IUIAHEThI; K JI€Iy BHEIUIAHOBOI'O CTPOMUTENIbCTBA IMPHUBJIEKAINCH
HapKOMAT CYAOCTPOUTENbHON npoMbliuieHHOcTH 1 BM®. Cranun Toraa skoObl pacopsauics,
YTOOBI /111 HEMIEB, KOTOPHIM OH JI0 MTOPHI 10 BPEMEHHU MTOKPOBUTEILCTBOBAJ, OBLIN TI000paHbI
0a3pl, OnMM3KKME MO KIMMATHUYECKUM YCIOBUSM U TPHUPOJHOMY penbedy K ambMUHCKUM.
[Moaxonsmue 0ObEKTHI OB HalACHBI HA OCTpoBe XOHCIO B Anonun, MugokuTae, ABCTpanuu,
Hosoii 3enanguu, Ha okoHeuHocTH HOxHOM Amepuku — OrHeHHOH 3emiie, B APpreHTUHE H... B
AHTtapkTHae — Ha noOepexbe 3emau KoponeBst Moj. 3aHumaromuecss 3Tol mpoOiemMoil u
MPUYACTHBIE K OCYIIECTBICHUIO TPAHAMO3HBIX CEKPETHBIX TUIAHOB OBLIN BBIAEIEHBI B OCOOYIO
rpynny, mNoJYMHEHHYI HenocpeactBeHHo Cekperapuary ToBapuma Cramuna. Hocud
BuccapronoBud mnpukaszan HauaabHUKY cBoero Cekperapuata (GopcHUpoBaTh 3Ty OINEpalHio,
MOAKIIOYUB PE3UJACHTYPHl APreHTHHBI, YTOOBI CTPOUTENLCTBO 0a3 B [lataronnu n Ha OTHEHHOU
3emiie ObLIO 0OecTIeYeHo.

He ocraBasnack B CTOpOHE OT MPOMCXOASIIErO0 W MHUPOBasl MOJUTHYECKas 3aKyjHCa.
[Tocne nmpuenenus ['utnepa k Baactu emy u3 CIIA OblTH MPEIOCTaBICHB OTPOMHBIE KPEAUTHI
psaoM OaHKOB, B YAacCTHOCTH, KOHTpoiHMpyeMmbiMu BapOyprammu, «MeHaenbcoH-0aHKOM» B
Awmcrepname, «['enpu Llpenep 6suk» ¢ punmanamu B Jlonnone, @pankpypre Ha-MaiiHe u B
Heto-Mopke. MHOTHe HMeHa aMEPUKAHCKHX M eBPONeEiCKMX GaHKMPOB, YUAaCTBOBABIINX B STHX
c/eNKax, /0 CHUX MOp CKPBIBAIOTCS OT OOLIECTBEHHOCTH. Bce OHM MpeKkpacHO MOHHUMAIIH:
BO3MOXXHOCTh ~0acCHOCJIOBHOrO oOOoramieHus i HHUX T[OSBUTCA B Ciy4yae Hadaja
IMPOKOMACIITAOHBIX BOCHHBIX neicTBuid. [Ipu 3Tom mopsiaka 10% BbIIEICHHBIX Ha CO3/IaHUE
¢ammcrckoit ['epManum cymMm TailHO u3bIManioch. YacTh MX muia Ha oOecredyeHue JUYHOM
6e3omacHOCTH (ropepa, a 4yacTh — Ha PeajH3alMi0 CBEPXCEKPETHOTrO MPOEKTa «AHTApKTHIAY,
KOTOPBIH peain30BbIBAJICS TaHO B paMKax HEMPSMOT0 COBETCKO-T€PMAHCKOTO COTPYIHUYECTBA.

Korga B koHue 1946 — navane 1947 rona amepukaHckuii aaimMupan u MacoH Puuapna bapn
CO CBOEH 3CKaapoi coBepmsl «BBICOKMH NPBDKOK» K AHTapKTHIE, TO CTOJKHYJCS TaM He
TOJILKO C HAIUMCTCKUMH JICTAIOIMIMMHU TapelkaMl M pPEaKTUBHbIMU camojetamu. Eme Ha
MOAXO0AaX K HIECTOMY MaTEpPHUKy 3CKaJpa BCTPETUIIA B OKEaHE OTPOMHBIE CBETSIIMECS Kpyru. B
Mmapte 1947 rona amepuKaHLbl pETUPOBAIINCH, B35IB KypC IOMOH, a B allpelie CaBaHHCKas razera
Adventure omyOnuKOBaJia CKaHIAJIbHBIM MaTepuai IMoJi Ha3BaHWeM «BoilHa ¢ pycCkuMH B
AHTapkTHAE». ABTOp CTaThU COOOIIAN, YTO PYCCKUE «HANAIM HA HAIly MUPHYIO Hay4YHYIO



MOJISIPHYIO DKCIEAUIINIO B AHTAPKTUAC M Pa3TpPOMHIN ee». Takke cooOmanocs, 94To aaMupant
bapa mobpIBan B IUIeHY y PYCCKHX, HO uyoM craccsi. Cpa3y 1o BBIXO/JIE Ta3€Thl U €€ MOIaaH usl
B KHOCKHM OHa ObLIa M3bsATa MPABUTEIHLCTBEHHBIMH areéHTaMHU, KOTOPBIM MPUIUIOCH MPOUTH IO
BCEM KBapTHUpaM OJIM3CTOSIIMX OT KMOCKOB 3JaHUM, IOTOMY KaK TEOPETUYECKH B TO paHHEE
YTPO KUTEJIHU MOTJIM YCIETh KYITUTh CBEKUM SK3EMILISIP Ta3€Thl.

NmeroTcst cBenmeHUs, 4YTO aaMHUpalny bapay B TOT pa3 J0BeloCh MOOBIBaTH Ha
CBEPXCEKPETHOW aHTApKTUYEeCKOW Oaze ® moOecenoBaTh TaM C TEHEPAIOM-TIOJKOBHUKOM
JlodTtBadhde DpuHcrom Yaerom, eme B 1941 romy mOCTaBIECHHBIM Ha JICASHONW KOHTHHEHT
YeTBIPEXMOTOPHBIM COBETCKUM OomOapauposiirkom Th-7/11e-8, 3a mTypBasioMm KOTOPOTO CHIEIN
BBIJAIONIMICA CTAIMHCKUN ac Ausiekcannp ['omoBaHoB. IIpow3HOCS C JIETKUM aKIEHTOM
AQHTIIMHCKKE CJIoBa, VYJeT TpHKa3al ONENIMBIIEMY aaMupally Mepeaarbh COOOIIeHUe
aMEpPUKAHCKOMY TpaBUTEILCTBY. Hemerkmii reHepan morpeboBan OT AMEPHUKH <«IIPEKPATHUTh
AQTOMHBIC MCHBITAHUS W TOMNBITKA MPOHUKHOBEHHS B AHTapkTHAy. B NMpoTHBHOM ciydae Mbl
aTaKkyem aTroMHbIMU 60oMOamu Tepputopuro CIIA ¥ YHUUTOXHUM UX.

AHTapKTBl — JKUTEIIM COBETCKO-TEPMAHCKOW KOJOHHH, — OBJAJCB BHE3EMHBIMHU
sHeprusiMu, nobunuchk 100-mpoueHTHOrO (QYHKIMOHUPOBAHUS TOJIOBHOrO Mo3ra. bapa Torma
MOpPAa3uiICs, YTO MPEICTaBIINNA Mepe]] HUM YeJIOBeK ObUI HE B MEXOBBIX OJIEXKAaX, a ToayooM
o0JjeraroieM TeJao KOCTIoMe 1 0e3 royioBHOro yoopa. M sTo mpu Tom, 4TO BOKPYT ObUIO MUHYC
75 rpagycoB. A Bce 6iarogapsi TOMy, YTO JIFOJU, IPETEPIIEBIINE IPU KOHTAKTE C MapajljieIbHbIM
MHUPOM TMCUXO(PHU3UOIOTUYECKUE W3MEHEHHSI, JKUBYT JPYTHMH HW3MEPEHUSMU. AHTapKTHI
HAaYMHAIM MBICTUTh WHBIMH KaTE€rOpUAMH. DTHUM, B YaCTHOCTH, OOBSCHAETCS W TO, TIOUYEMY B
nepuoj kecrouaiiieit BorHbel Mexxay ['epmanueit u CoBerckum Cor030M HEMEILIKHE U COBETCKUE
CIEIUAIMCTEI B AHTApKTH/IE HE UCHBITHIBAIN IPYT K APYTYy HU Mayeuieil BpaxkaeoHocTu. Mx
[JIaBHOM TOTPEOHOCTHIO CTAaHOBHUJIOCH PACHPOCTPAaHEHUE YHUKAIBHBIX 3HAHUNW Ha TMOJB3Y
yenoBeuecTBa. I amepukaHiiam yaajioch TOrja MOJNMCATh C HUMHU coriameHne o0 oOMeHe
HEMELKUX  TEXHOJOTMH  Ha  aMEpPUKAaHCKOE  ChIpb€ NpH  TapaHTUSIX  B3aUMHOU
HEMPUKOCHOBEHHOCTH.

[To HEKOTOPBIM CBEIEHUSIM, TAMHCTBEHHAsI AaHTAPKTHUYECKasi KOJIOHHS CYLIECTBYET A0 CUX
mop. AMEpUKaHIbl BTalfHE MOMOTAIOT MOJJEPKUBATh €€ CYIIECTBOBAHHE, a CaMH CIIOJIHA
MOJNIB3YIOTCS TEXHOJOTHSAMH, DPa3paOOTaHHBIMH aHTapkTaMu. KOpHU ke JITHX TEeXHOJIOTUMH
YXOJSIT KyJla-TO B MapajuieIbHbIE MUPBI, BO BHE3EMHOM MPOCTPAHCTBE. ..
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Anexcandp Bonooes

3ATAZJOYHBIE KOITN UTHOIVIAHETSAH

Omua w3 mmonepoB ydomornn JIxoH Kwib, cpaBHHBam Heapa HEKOTOPBIX CTPaH, B KOTOPHIX Ha
NPOTSHKEHUN CTOJETHH C 3aBUAHBIM MOCTOSHCTBOM HaxoxaT HMO — Heomo3HaHHBIE MCKONMAeMble OOBEKTHI, — C
0e3MOHHBIM CYHOYKOM O€3yMmIla, MEpPHOAHOCAINM apTe(akTbl, TOHATh INPOHCXOXKICHHE KOTOPBIX HE
MPECTABISIETCS] BO3MOXKHBIM.

Pa3Be 4Tro — 3T MPOIYKTHl MMEIOT HEMOCPEICTBEHHOE OTHOILIECHHE K SKCIETULMSIM
aJIbTEPHATUBHBIM 36MHOW IIMBUJIM3ALIMM, HEKOI'/Ia HABECTUBILIMM Hallly IUaHeTy. ['umoresa, Ha
NEPBBIA B3I COMHUTENbHAS, MO/ HAlOPOM 033/a4MBAIOLINX (DaKTOB BIIOJIHE BBIIEP’KUBACT
KpUTHKY. bojiee Toro, Ha COBpEMEHHOM HAay4YHOM YpPOBHE, MOXKaJIyd, TOJIBKO OHAa XOTb KaK-TO
MOJKET OOBACHUTH TO, YTO C HEMMOBEPHOM HATSKKOM mojaeTcs o0bsiCHeHHIO. J{1s Toro 4To0sl
B NIPUOJIMKEHUH PACCMOTPETh, O YeM COOCTBEHHO HJIET PeUb, IPUAETCA 3arsiHYyTh B IOTa€HHBIN
«cyHayk». TaMm Hac 0KUAAIOT, K IPUMEPY, TAKHE CIOPIIPHU3BI.

IOxnoadpukanckas maxra «Understoney», Beaymas 1o0bday mupoGUUTATa — MHHEpAJIA,
BO3pacT KOTOPOIO MO MPUOIU3UTEIbHBIM OIICHKaM MPHOIMKAeTCs K TPeM MIUIHapaaMm JeT,
CHHUCKaJa U3BECTHOCTb TEM, YTO B HEH, B CIIPECCOBAHHBIX KaMEHHBIX TOJIIAX, YACTO HAXOJIAT
OMNONUPOBanHble 00 O1ecKa Wapsl U AIURCOUObL Hepaicaserouell cmaiu, OKPBIThIE TITyOOKUMU
06opo3namu u Haceukamu. OiHA YacTh YUBUTEIIBHBIX HaX00K ObUIa IEpejaHa B I€0JIOTNYECKUE
my3eHu. [lpyras — B udacTHble KoJulekiuu. Uerblpe mapa Kynuwin bpuranckuii mysei, rae u
COCTOSUIOCh HEOXKUJAHHOE OTKpBITHE, IPOKOMMEHTHUPOBAHHOE TI€O0JIOrOM, IpodeccopoM
[Tutepom Kpoydopaom: «B ToM, 4TO MIapel U ITUIICH UMEIOT UCKYCCTBEHHOE MTPOUCXOXKICHNUE,
coMHeBaTbcs He npuxoautcs. OO ux Ha3HaueHUU ocraeTcs raaarb. Ho moceturensm myses ux
pelIiIM  MPOJAEMOHCTPUPOBATh B  HAAEXKAE Ha TO, UTO OTBHIIETCS CHEHUAINCT, B
npo(hecCHOHANBHOM JIeATENBHOCTH KOTOPOr0 BCTPEYanoch 4TO-TO MoaoOHoe. Cnenuanucra
Takoro, K cokajaeHuto, mnoka Her. Hammmo napyroe. Kaxnapiii map, KaxKIplil 3JUIMIC
AKCIIOHUPYETCSA B TOHKOCTEHHON CTEKISTHHOW €MKOCTH C JIHOM, JIJIsl YCTOMUMBOCTH CHAOXKEHHBIM
yrayOieHneM U 0ToOpaxkarolield MECTOIONIOKEeHHE B MTPOCTPAHCTBE MEXAHUYECKON IIKaIon. 3a
HKCIIOHATaMH, MOJYEPKHY, Mbl CHIeI[MaIbHO He Habmoganu. Tonpko npucmarpuaiu. laxe 3tu
MPUMHUTHUBHBIE MEPHI MO3BOJISIIOT YTBEPXkKAATh, YTO KaXbIi Hall apTedakT coBepiiaeT 000poT
BOKpYr cBOoell ocu 3a 128 pgHeil. 3a ApyrumMu ke MmapooOpa3HBIMH, €CTECTBEHHOTO U
HUCKYCCTBEHHOTO TPOUCXOXKICHHSI TMpPEAMETaMU, BBICTABICHHBIMH IOOJIMW30CTH, HHUYETO
M0I00HOT0 HE 3aMeYajochy.

B Ttpexcrax kumomerpax or maxThl «Understone» HaxoasTcs CTapUHHbIE alMa3HbIE
KOIH, IaBHBIM-JIAaBHO 3a0pOIlIEHHbIE, TaK KaK U3 HUX BBIYEPHAIH BCE, YTO MOXKHO OBLIO B3ATh.
KonsiM, Bripouem, Haluid BecbMa IOJIE3HOE, €CIIM HE CKa3aTh — CIACUTENIbHOE, NPUMEHEHHE.
Boutoxkwnu d9acte BBIPaOOTOK OpHKETaMH TOBApPEHHON COJMM M MPOBOJST TaM CEaHCHI
JBIXaTeTbHON Tepanuu g OOJBHBIX acTMOi. Tak BOT, BO BpeMs 00OpYyIOBaHUS MOA3EMHOTO
Je4eOHOr0 KOMIUIEKCa, OTCeKass U CBepisl KpEemyallyio TOpoay, pabdoyue BCKpBIBAIU
oOmmpHble, 10 Ojecka OTHUIM(OBAaHHBIE MOJOCTH, JO OTKa3a HAOUTBIE cepo-OenbiM MAKUM
Mamepuanom, noxodcum Ha cmekioeamy. llopa3uno To, 4YTO, CIy4ailHO YroguB B CTPYIO
KHCIIOpPO/1a, XPaHSIIErocsl B COKMYKEHHOM BHJIE€ B OajlsioHe, MyIIUCTask KOJIYasi CyOCTaHLUs SPKO
3aropenach, BBIIEIAS KOJOCCAJIBHOE KOJMWYECTBO jkapa. Kak TONbKO KHUCIOPOIHBIM KpaH
NEepeKpbUI, TOPEHHE MpeKpaTuiock. «Bata» ocranach npexHel, He U3MEHUB 00beMa U 1IBETA.
Kucnopon nyctuiu BTopudHo. «BaTa» BHOBB BCIBIXHYJIA M TOPEJa, MOKA MOCTYMall KUCIOPO/I.
[IpumeuaTenbHO, YTO KHUCIOPOJ HHUKTO HE MOKHrai. Peakuus TOpeHUs NpPOMCXOAWJIa B
pe3ynbTaTe KOHTAKTa Cepo-0elioro mMarepuana ¢ 4UCThIM KuciaopomoMm. Kak coobmuna B mae
2007 roma Beixonsmas B I[Ipetopun razera, «The evening star», Bcero Ha MOBEPXHOCTh OBLIO
noaHATO 0K0J0 200 KHUIorpaMMOB MOXO0XKETO Ha CTEKJIOBAaTy MaTepuasa, UICTOYHUKH KOTOPOIO
HEUCCSIKAaeMbl, TaK KakK IOJOCTH, OTKyJa €ro M3BJIEKAIOT, CIyCTsI MUHYTHl BHOBb IO OTKa3a
3anoJHAIOTCS. «MOKET, 3TO BCEro JIMIIb Pa3HOBUAHOCTb PEJIMKTOBOM IUIECEHH? — BOMPOIIACT



razera. — Moxer ObITh, TOIAPOK MHOIUIAHETSH?» — CIEIOM 33/1a€TCsl OHa HE MEHEe MUKAHTHBIM
BOIIPOCOM.

Eciu npuHATH Ha BOOpPY)KEHUE NPEAIION0KEHNE )KypHAIUCTOB [IpeTopun, To nogapkos
MHOILUIAHETSIH CKOJIb YTOJHO MHOTO HE TOJIbKO Ha 3emuie, HO U Ha Jlyne. Ilpuuem Ha Hamiem
UCKYCCTBEHHOM CITyTHUKE, JHIIEHHOM aTMoc(epbl, ciydaroTcsi noscapvl. U xakue OypHble!
OOpatumcst K paccekpeueHHOMY U omnyonukoBaHHOMY razeramu CHIA wmecsi Hazaj oTdeTy
HACA. OH noucTiHe CeHCAIlMOHEH, XOTsl COOBITHS, OTPayKEHHBIE B HEM, ObUIN 3a(MKCUPOBAHBI
Ha IUIGHKY U mnepenanbl no paauo B Llentp ympaBnenus noneramu KJIA odenbp naBHO, B
1967 roxy, ¢ OopTa aMEpUKaHCKOTO CITyTHHKA, BHTOK 3a BUTKOM CKAHHPYIOIIETO JYHHYIO
MOBEPXHOCTh. YTO ke B 4epHO-0€I0M U300paKeHUH «yBHJIEIN» O0BEKTUBBI KHHO- U (pOoTOKamMep
CIyTHHKA, HalleJIeHHbIe Ha Kpatep Ymepr? B ordere ckasano OykBayibHO cienytomiee «Doto
Neo 334, TIpocmaTpuBaeTcs THTaHTCKash HAChIllb, B IICHTPE KOTOPOW BUIHA KOHYCOOODA3HASA
bawms 6vicomot He MeHee noaymopa Kuiomempos. Beicota Hackinu — 2 kustomerpa 900 MeTpos.
Cuaumok Ne 455. IIpocMmarpuBaercs X0aM BbICOTOM He MeHee 11—12 kuiiomMeTpoB, MoaeIeHHbIH
Ha CEKTOpbI, YBEHYaHHbIC COOPYXEHHUSMH, YCJIOBHO Ha3BaHHBIMU HeOockpebamu. CHUMOK
Ne 995. V nonHoXHA OAMHHATUATHKUIOMETPOBOTO XOJIMa CHHUMKOB IPOCMATPUBAIOTCS
eU2aHmceKue wapooobpaszHvle 00vbeKkmol, Kak Obl BBIJABINBAaEMbIC U3 TPYHTA U BEICTPAMBAIOIIUECS
nopsiIKaMu, 00pa3OBaBIIMMH HEYTO 1000OHOe nuenunvim comamy». Ilpodeccop duzukm
MaccauyceTckoro TeXHOJOTHYECKOr0 YHUBEpCHUTETa, NOKTOp Yapn3 Mbsii, 03HAKOMHUBIIMCH C
nepBoHadanbHbM oT4eToM HACA, upoHnuHo 3amedaer: «@Ppa3a O HHUKYIBIIIHOW padoTe
OOpTOBOI ONTHKH MEPECTPaxoBIIMKaMHU ObLTAa BIMCaHA HA BCAKUU Citydail, 1a0bl 0ObIBaTENb HE
noaymall, 4TO OH HE OJMHOK BO BceneHHOW, 4YTO AN pa3pylIMTEIbHBIX TEXHOTEHHBIX
KatacTpo(, TaKUX KaK nodcapuvl, 606ce He obs3ameneH KUCiopoo 6030yxa. Kak BUIHO, U Ha
Jlyne Bce MOXeT ObITh, KaK y Hac Ha 3eMJie, [0/l HalllUMHU HOTaMH. A 4yzec 31eCh — C H30BITKOM.
BcmoMHUM 0 HUX W TYT K€ MOHMEM — MpPOCTOPbl KOCMOCa IIPEICTaBICHbI HE TOJIBKO
CaMOYBEPEHHBIM Y€JIOBEUECTBOM.

Mbii, Ge3yciioBHO, 3HAET, O YEM FOBOPUT, KOTJa YIOMHUHAET O YyJecaX, KOTOPBIX y Hac
noJ Horamu ¢ u30bITKOM. CChIJTaeTCs OH B YAaCTHOCTU Ha «IOTPSICAIONIE YMOIIOMPAuUTEIbHbBIE
HAXOJKW», OMATh € CIy4allHO CIelaHHbIe MalbUMIIKAMU — OXOTHUKAaMHU 3a KPOJMKaMU Ha
mukux naHamadrax okpectHoctei DauHOypra. O0 stom B 1836 rogy mmcana JIOHAOHCKAS
«Taiime»: «JIucroBas cirofa Oblia B IIEHE, IOTOMY YTO KCIIOJIb30BAJIaCh JUIsl OCTEKJIEHUS OKOH.
Koraa nonpocTku, packanbiBasi KpOJIWYbUA HOPBI, MOJHSIN MPO3PAUHBIN JUCT IUIOLIAABI0 METP
Ha METp, PaJoCTh yJa4HON HAaXOJKU CMEHWJIACh CUJIbHBIM MCIIYTOM. YBUJENIN OHU IOJ CIIOA0N
08a Apyca KpouileuHvlx epooos, no 80cemb 6 KaxiO0oM, U BEpXHUHI spycC, HE3aBEPLICHHBIH, BCETo ¢
OoZIHUM TrpoboM. I'poObl B IByX sipycax coBepiueHHO crHwind. Ho tenbna mepmewix cywecms, ¢
OTKPBITBIMU HAaBBIKATE TJa3aMU, IIEICBUIHBIMU PTaMU, C €1Ba BBICTYNAIONIMMH HOCAMH, ObLIN
HETJICHHBIMH, OY/ITO 3aXOpOHEHHBIMHU Buepa. ['pob Tperbero sipyca okazaincs 1enbiM. CaenaH
ObUI W3 MIEpIIaBOTO MaTepuaia, MOXOXKero Ha cepyio 00epTKy Oakanednmkos. Ilogpoctku
MO3BAJI B3POCIHBIX. T€ 00paTWinuCh K y4€HbIM DAuHOyprckoro yHuBepcuteta. OHH caenanu
€lle OJHO TIPOTHBHOE 3/paBOMY AaHaIM3y OTKpeITHE. B memepke, NpuUMBIKaBOIE K
3aXOpOHEHMIO, HalUIM OoraTbhleé POCCHIIU Memeopumno2o xcene3d. B TpsMoM cMbiciie
nparoneHHoro. 0o, packoJOB HECKOJIBKO METEOPUTOB, YAUBWIMCH WX BHYTPEHHEMY
HATIOJIHEHUIO — KOPANIAM, MOPCKUM JUAUSAM, 2YOKAM, KOHbKAM, OMAUMbBIM U3 CHIA8A OPOH3bI,
cepedpa u 3onroma. Kak cBUAETENbCTBYET 3KcnepT, JokTop Ppancuc bunrxsm, B Mereoputax
MPEJCTaBIICH KapJIMKOBBIA MOpPCKoW Mupy». He razernas nm »to yrka? CkentukoB Yapi3 Moit
OTCHUIAET B T'€OJOTHYECKUI My3eit DnuHOypra, rae apTeakThl TOUYTH JBA CTOJIETHS YKpaIlaroT
OIHY W3 JKCMO3uIMid. Terma KpOIEYHBIX CYHIECTB aHOHMMHO mnepe3axopoHwid. IloTmanmist
MPHUHSUTA UX 32 TPATUIIMOHHO MOYUTAEMBIX «IIOYTH OECCMEPTHBIX 3Ib(POBY, MOITOMY MOTrpedIn
OepexxHo, ¢ OonbmmM yBakeHHeM. «He wuHOIIaHeTsHe 1M OHU?» — pasmbinuisier Mo, U
coxaineeT: «MOXHO mpeanosararb, HEBO3MOXXHO CYyAMTb OJHO3HayHo. Her Tenm — Her
CaMOJIOCTaTOYHBIX apryMeHTOB!» C HEyTEeIIUTENbHBIM TIOJOKEHUEM Belled MpHuaeTcs
CMHPHUTBCS; K CUACTbIO, HE KaTeropuuHo. Beap uynec Hemano ObiBaeT. M kak He yIOMSHYThH elle



00 omHOW 3araake Heap, 0E30rOBOPOYHO MOMMATAIONICH MO OIpeAeTeHHEe HEOMO3HAHHBIX
UCKomaeMmblx 00bekToB. MMerorcs B BuIy (parMeHThl MpeaMeTa co CleJaMH  IIBOB
AIIEKTPOCBApPKH, packojosuierocs B 1851 roay nmpu npoBeeHUN B3PHIBHBIX padOT B TPAHUTHOM
Kappepe BOJM3M ceBepoaMepukaHckoro ropoaka Jlouecrep. Illpeomem, cocmoswui u3
CNPecco8aHHO20 NOPOWKOOOPA3HO20 Memalld, 0Opel IeTOCTHOCTh, KOTia ()parMeHThI CIIOKUIH
BoeauHo. (OOpazoBaics cocyn Bbicotrod 11,5, mmpunodr 16,5, TOMIMMHOW CTEHOK
0,3 cantumerpoB. OH, KaKk HHGOPMHUPOBAIH TOTJANTHUE TA3€ThI, «OTIMYAICS (EHOMEHATHHBIM
KauecTBOM». KpyTol KUIATOK, «HAJIMTHIM B aHAJIOTUYHBIN, HalICHHBIN HEMOJaIeKy KyBIIUH, HE
OCTBIBAJI, JaK€ €CIIM CTOSJI B MHHYCOBOM X0J0Jie Ooniee mecsima». J{ns oowiBareneit Jouectepa
yCcTpauBaIM 3KCKypCUH B Kapbep. Kaxxaplil 1I000NBITCTBYIOMINMA, YIJIATUB MOJATOpA IIEHTa, MOT
YBUJETh M MOTPOraTh KyCOK I'paHWTA, OTKYJa MPU B3PbIBE BBUICTEIN PACKOJIOTHIA M EIBINA
cocyapl. ['paHUTBI, KaK W3BECTHO, POBECHUKHM HalleW IuiaHeTbl. [lomydaercs, 4TO KyBIUIMHBI
MOKOWJIUCH B HUX YK€ MPH pOxkIeHUU 3emiid. «be3ToHHbBIN CYHIIYK Oe3yMmIla BEYCH U HCIPABEH,
MpoJoHKaeT MmoAOpackiBaTh HaM apmegaxkmul — pogecHukog ConHeunou cucmemsi. 1'pex
3aKphIBaTh TIJ1a3a Ha HEOOBACHUMBIC (akThl. Hamr gonr meITatbCsi BHUKHYTH B TPUPOTY
HEOOBSICHUMOTO CETOJIHsA, YTOOBI OKa3aThCS BO BCEOPY)KHM Tepel] HAIIeCTBUEM 4YyJec
3aBTpAILHEr0 AHs», — HacTaBiAeT J»xoH Kub.

Eme nanbmie nponsunyncs Omuskuii k Ilame Pumckomy Teomor moncenwop Kappano
bannyyun. SBnssicb 4J€HOM HENABHO CO3AaHHOM B BaTukaHe KOMHCCHMM 10 HM3Y4YeHHMIO
KOHTAKTOB ¢ HWHOIUIAHETSHAMH, OH IpHU3HAJ, 4yTO KOHTAaKThl ¢ muwioramu HJIO ecrth
peajibHble SIBJIEHUSI M He TPAKTYIOTCSl KATOJMYECKOH LEPKOBbI0 KAK JeMOHHYeCKHe. JTO
HE TaJUTIOLMHALIMY, CBSI3aHHbBIE C MCUXUYECKUMHU HEJIOMOTAaHUSIMU KOHTAKTHUPYIOIIUX, O3TOMY
3aCIy’)KUBAIOT OCHOBATEIHLHOTO H3Y4YCHHS. 3a0CTPUB BHUMAaHUE HA TOM, YTO OOWIIbHAsS
uH(pOpMaIKs 0 KOHTaKTaX PEryaspHO MOCTYMAaeT U3 HYHIMAHCKUX MOCOILCTB Mekcuku, Yunmy,
Benecyanbsl U Apyrux cTpaH, oH MPOUHGOPMHUPOBAJ, YTO KATOJIMYECKasi IEPKOBb «OTHBIHE HE
JEMOHU3HUPYET IIJIOXO IMOHSATHBIE HOBBIE SBICHHS», U NMPHU3BAJT MHTEPHALMOHAIBLHOE HAYy4YHOE
COJIPY’)KECTBO,  OTOPOCHB  TPENYyOCKIEHHUS, 3aHAThCA  MPOPAOOTKOM  JOCTYNHBIX U
MaslolocTynHbIX (akToB, cBs3aHHbIXx ¢ HJIO m HUO. Jlerennapusiii ¢uszuxk Maiikn Bynd,
YYaCTHUK HallyMmeBllero mnpoexkra MJ-12, komMMmeHTHpYys WHULMATUBY MOHceHbopa Kappano
banay4uu, ckasain, yto BatukaH B crieltHOM MoOpsiike MOAUGUIIMPYET CBOIO TJIABHYIO JTOKTPUHY
B OTHOIIIEHWU KOHTAaKTOB C MHOIUIAHETSIHAMHU. DTO OYEHb SAPKHUI U XapaKTEPHBIA MPHU3HAK TOTO,
YTO y’K€ UMEBIIIHE MECTO KOHTAKTHI B TEUEHHUE HECKOJIBKUX OMMKaNIINX JIeT OyAyT aBTOPUTETHO
Y IIUPOKO MIPU3HAHBI IPABUTEIHCTBAMHU BCETO MHUPA. UTO K MOKUBEM — YBUJIUM.

«HJIO», Ne48 (578), 2008. C. 4.



Anexcandp Bonooes

3ATAZJOYHBIE KOITN UTHOIVIAHETSAH

Omua w3 mmonepoB ydomornn JIxoH Kwib, cpaBHHBam Heapa HEKOTOPBIX CTPaH, B KOTOPHIX Ha
NPOTSHKEHUN CTOJETHH C 3aBUAHBIM MOCTOSHCTBOM HaxoxaT HMO — Heomo3HaHHBIE MCKONMAeMble OOBEKTHI, — C
0e3MOHHBIM CYHOYKOM O€3yMmIla, MEpPHOAHOCAINM apTe(akTbl, TOHATh INPOHCXOXKICHHE KOTOPBIX HE
MPECTABISIETCS] BO3MOXKHBIM.

Pa3Be 4Tro — 3T MPOIYKTHl MMEIOT HEMOCPEICTBEHHOE OTHOILIECHHE K SKCIETULMSIM
aJIbTEPHATUBHBIM 36MHOW IIMBUJIM3ALIMM, HEKOI'/Ia HABECTUBILIMM Hallly IUaHeTy. ['umoresa, Ha
NEPBBIA B3I COMHUTENbHAS, MO/ HAlOPOM 033/a4MBAIOLINX (DaKTOB BIIOJIHE BBIIEP’KUBACT
KpUTHKY. bojiee Toro, Ha COBpEMEHHOM HAay4YHOM YpPOBHE, MOXKaJIyd, TOJIBKO OHAa XOTb KaK-TO
MOJKET OOBACHUTH TO, YTO C HEMMOBEPHOM HATSKKOM mojaeTcs o0bsiCHeHHIO. J{1s Toro 4To0sl
B NIPUOJIMKEHUH PACCMOTPETh, O YeM COOCTBEHHO HJIET PeUb, IPUAETCA 3arsiHYyTh B IOTa€HHBIN
«cyHayk». TaMm Hac 0KUAAIOT, K IPUMEPY, TAKHE CIOPIIPHU3BI.

IOxnoadpukanckas maxra «Understoney», Beaymas 1o0bday mupoGUUTATa — MHHEpAJIA,
BO3pacT KOTOPOIO MO MPUOIU3UTEIbHBIM OIICHKaM MPHOIMKAeTCs K TPeM MIUIHapaaMm JeT,
CHHUCKaJa U3BECTHOCTb TEM, YTO B HEH, B CIIPECCOBAHHBIX KaMEHHBIX TOJIIAX, YACTO HAXOJIAT
OMNONUPOBanHble 00 O1ecKa Wapsl U AIURCOUObL Hepaicaserouell cmaiu, OKPBIThIE TITyOOKUMU
06opo3namu u Haceukamu. OiHA YacTh YUBUTEIIBHBIX HaX00K ObUIa IEpejaHa B I€0JIOTNYECKUE
my3eHu. [lpyras — B udacTHble KoJulekiuu. Uerblpe mapa Kynuwin bpuranckuii mysei, rae u
COCTOSUIOCh HEOXKUJAHHOE OTKpBITHE, IPOKOMMEHTHUPOBAHHOE TI€O0JIOrOM, IpodeccopoM
[Tutepom Kpoydopaom: «B ToM, 4TO MIapel U ITUIICH UMEIOT UCKYCCTBEHHOE MTPOUCXOXKICHNUE,
coMHeBaTbcs He npuxoautcs. OO ux Ha3HaueHUU ocraeTcs raaarb. Ho moceturensm myses ux
pelIiIM  MPOJAEMOHCTPUPOBATh B  HAAEXKAE Ha TO, UTO OTBHIIETCS CHEHUAINCT, B
npo(hecCHOHANBHOM JIeATENBHOCTH KOTOPOr0 BCTPEYanoch 4TO-TO MoaoOHoe. Cnenuanucra
Takoro, K cokajaeHuto, mnoka Her. Hammmo napyroe. Kaxnapiii map, KaxKIplil 3JUIMIC
AKCIIOHUPYETCSA B TOHKOCTEHHON CTEKISTHHOW €MKOCTH C JIHOM, JIJIsl YCTOMUMBOCTH CHAOXKEHHBIM
yrayOieHneM U 0ToOpaxkarolield MECTOIONIOKEeHHE B MTPOCTPAHCTBE MEXAHUYECKON IIKaIon. 3a
HKCIIOHATaMH, MOJYEPKHY, Mbl CHIeI[MaIbHO He Habmoganu. Tonpko npucmarpuaiu. laxe 3tu
MPUMHUTHUBHBIE MEPHI MO3BOJISIIOT YTBEPXkKAATh, YTO KaXbIi Hall apTedakT coBepiiaeT 000poT
BOKpYr cBOoell ocu 3a 128 pgHeil. 3a ApyrumMu ke MmapooOpa3HBIMH, €CTECTBEHHOTO U
HUCKYCCTBEHHOTO TPOUCXOXKICHHSI TMpPEAMETaMU, BBICTABICHHBIMH IOOJIMW30CTH, HHUYETO
M0I00HOT0 HE 3aMeYajochy.

B Ttpexcrax kumomerpax or maxThl «Understone» HaxoasTcs CTapUHHbIE alMa3HbIE
KOIH, IaBHBIM-JIAaBHO 3a0pOIlIEHHbIE, TaK KaK U3 HUX BBIYEPHAIH BCE, YTO MOXKHO OBLIO B3ATh.
KonsiM, Bripouem, Haluid BecbMa IOJIE3HOE, €CIIM HE CKa3aTh — CIACUTENIbHOE, NPUMEHEHHE.
Boutoxkwnu d9acte BBIPaOOTOK OpHKETaMH TOBApPEHHON COJMM M MPOBOJST TaM CEaHCHI
JBIXaTeTbHON Tepanuu g OOJBHBIX acTMOi. Tak BOT, BO BpeMs 00OpYyIOBaHUS MOA3EMHOTO
Je4eOHOr0 KOMIUIEKCa, OTCeKass U CBepisl KpEemyallyio TOpoay, pabdoyue BCKpBIBAIU
oOmmpHble, 10 Ojecka OTHUIM(OBAaHHBIE MOJOCTH, JO OTKa3a HAOUTBIE cepo-OenbiM MAKUM
Mamepuanom, noxodcum Ha cmekioeamy. llopa3uno To, 4YTO, CIy4ailHO YroguB B CTPYIO
KHCIIOpPO/1a, XPaHSIIErocsl B COKMYKEHHOM BHJIE€ B OajlsioHe, MyIIUCTask KOJIYasi CyOCTaHLUs SPKO
3aropenach, BBIIEIAS KOJOCCAJIBHOE KOJMWYECTBO jkapa. Kak TONbKO KHUCIOPOIHBIM KpaH
NEepeKpbUI, TOPEHHE MpeKpaTuiock. «Bata» ocranach npexHel, He U3MEHUB 00beMa U 1IBETA.
Kucnopon nyctuiu BTopudHo. «BaTa» BHOBB BCIBIXHYJIA M TOPEJa, MOKA MOCTYMall KUCIOPO/I.
[IpumeuaTenbHO, YTO KHUCIOPOJ HHUKTO HE MOKHrai. Peakuus TOpeHUs NpPOMCXOAWJIa B
pe3ynbTaTe KOHTAKTa Cepo-0elioro mMarepuana ¢ 4UCThIM KuciaopomoMm. Kak coobmuna B mae
2007 roma Beixonsmas B I[Ipetopun razera, «The evening star», Bcero Ha MOBEPXHOCTh OBLIO
noaHATO 0K0J0 200 KHUIorpaMMOB MOXO0XKETO Ha CTEKJIOBAaTy MaTepuasa, UICTOYHUKH KOTOPOIO
HEUCCSIKAaeMbl, TaK KakK IOJOCTH, OTKyJa €ro M3BJIEKAIOT, CIyCTsI MUHYTHl BHOBb IO OTKa3a
3anoJHAIOTCS. «MOKET, 3TO BCEro JIMIIb Pa3HOBUAHOCTb PEJIMKTOBOM IUIECEHH? — BOMPOIIACT



razera. — Moxer ObITh, TOIAPOK MHOIUIAHETSH?» — CIEIOM 33/1a€TCsl OHa HE MEHEe MUKAHTHBIM
BOIIPOCOM.

Eciu npuHATH Ha BOOpPY)KEHUE NPEAIION0KEHNE )KypHAIUCTOB [IpeTopun, To nogapkos
MHOILUIAHETSIH CKOJIb YTOJHO MHOTO HE TOJIbKO Ha 3emuie, HO U Ha Jlyne. Ilpuuem Ha Hamiem
UCKYCCTBEHHOM CITyTHUKE, JHIIEHHOM aTMoc(epbl, ciydaroTcsi noscapvl. U xakue OypHble!
OOpatumcst K paccekpeueHHOMY U omnyonukoBaHHOMY razeramu CHIA wmecsi Hazaj oTdeTy
HACA. OH noucTiHe CeHCAIlMOHEH, XOTsl COOBITHS, OTPayKEHHBIE B HEM, ObUIN 3a(MKCUPOBAHBI
Ha IUIGHKY U mnepenanbl no paauo B Llentp ympaBnenus noneramu KJIA odenbp naBHO, B
1967 roxy, ¢ OopTa aMEpUKaHCKOTO CITyTHHKA, BHTOK 3a BUTKOM CKAHHPYIOIIETO JYHHYIO
MOBEPXHOCTh. YTO ke B 4epHO-0€I0M U300paKeHUH «yBHJIEIN» O0BEKTUBBI KHHO- U (pOoTOKamMep
CIyTHHKA, HalleJIeHHbIe Ha Kpatep Ymepr? B ordere ckasano OykBayibHO cienytomiee «Doto
Neo 334, TIpocmaTpuBaeTcs THTaHTCKash HAChIllb, B IICHTPE KOTOPOW BUIHA KOHYCOOODA3HASA
bawms 6vicomot He MeHee noaymopa Kuiomempos. Beicota Hackinu — 2 kustomerpa 900 MeTpos.
Cuaumok Ne 455. IIpocMmarpuBaercs X0aM BbICOTOM He MeHee 11—12 kuiiomMeTpoB, MoaeIeHHbIH
Ha CEKTOpbI, YBEHYaHHbIC COOPYXEHHUSMH, YCJIOBHO Ha3BaHHBIMU HeOockpebamu. CHUMOK
Ne 995. V nonHoXHA OAMHHATUATHKUIOMETPOBOTO XOJIMa CHHUMKOB IPOCMATPUBAIOTCS
eU2aHmceKue wapooobpaszHvle 00vbeKkmol, Kak Obl BBIJABINBAaEMbIC U3 TPYHTA U BEICTPAMBAIOIIUECS
nopsiIKaMu, 00pa3OBaBIIMMH HEYTO 1000OHOe nuenunvim comamy». Ilpodeccop duzukm
MaccauyceTckoro TeXHOJOTHYECKOr0 YHUBEpCHUTETa, NOKTOp Yapn3 Mbsii, 03HAKOMHUBIIMCH C
nepBoHadanbHbM oT4eToM HACA, upoHnuHo 3amedaer: «@Ppa3a O HHUKYIBIIIHOW padoTe
OOpTOBOI ONTHKH MEPECTPaxoBIIMKaMHU ObLTAa BIMCaHA HA BCAKUU Citydail, 1a0bl 0ObIBaTENb HE
noaymall, 4TO OH HE OJMHOK BO BceneHHOW, 4YTO AN pa3pylIMTEIbHBIX TEXHOTEHHBIX
KatacTpo(, TaKUX KaK nodcapuvl, 606ce He obs3ameneH KUCiopoo 6030yxa. Kak BUIHO, U Ha
Jlyne Bce MOXeT ObITh, KaK y Hac Ha 3eMJie, [0/l HalllUMHU HOTaMH. A 4yzec 31eCh — C H30BITKOM.
BcmoMHUM 0 HUX W TYT K€ MOHMEM — MpPOCTOPbl KOCMOCa IIPEICTaBICHbI HE TOJIBKO
CaMOYBEPEHHBIM Y€JIOBEUECTBOM.

Mbii, Ge3yciioBHO, 3HAET, O YEM FOBOPUT, KOTJa YIOMHUHAET O YyJecaX, KOTOPBIX y Hac
noJ Horamu ¢ u30bITKOM. CChIJTaeTCs OH B YAaCTHOCTU Ha «IOTPSICAIONIE YMOIIOMPAuUTEIbHbBIE
HAXOJKW», OMATh € CIy4allHO CIelaHHbIe MalbUMIIKAMU — OXOTHUKAaMHU 3a KPOJMKaMU Ha
mukux naHamadrax okpectHoctei DauHOypra. O0 stom B 1836 rogy mmcana JIOHAOHCKAS
«Taiime»: «JIucroBas cirofa Oblia B IIEHE, IOTOMY YTO KCIIOJIb30BAJIaCh JUIsl OCTEKJIEHUS OKOH.
Koraa nonpocTku, packanbiBasi KpOJIWYbUA HOPBI, MOJHSIN MPO3PAUHBIN JUCT IUIOLIAABI0 METP
Ha METp, PaJoCTh yJa4HON HAaXOJKU CMEHWJIACh CUJIbHBIM MCIIYTOM. YBUJENIN OHU IOJ CIIOA0N
08a Apyca KpouileuHvlx epooos, no 80cemb 6 KaxiO0oM, U BEpXHUHI spycC, HE3aBEPLICHHBIH, BCETo ¢
OoZIHUM TrpoboM. I'poObl B IByX sipycax coBepiueHHO crHwind. Ho tenbna mepmewix cywecms, ¢
OTKPBITBIMU HAaBBIKATE TJa3aMU, IIEICBUIHBIMU PTaMU, C €1Ba BBICTYNAIONIMMH HOCAMH, ObLIN
HETJICHHBIMH, OY/ITO 3aXOpOHEHHBIMHU Buepa. ['pob Tperbero sipyca okazaincs 1enbiM. CaenaH
ObUI W3 MIEpIIaBOTO MaTepuaia, MOXOXKero Ha cepyio 00epTKy Oakanednmkos. Ilogpoctku
MO3BAJI B3POCIHBIX. T€ 00paTWinuCh K y4€HbIM DAuHOyprckoro yHuBepcuteta. OHH caenanu
€lle OJHO TIPOTHBHOE 3/paBOMY AaHaIM3y OTKpeITHE. B memepke, NpuUMBIKaBOIE K
3aXOpOHEHMIO, HalUIM OoraTbhleé POCCHIIU Memeopumno2o xcene3d. B TpsMoM cMbiciie
nparoneHHoro. 0o, packoJOB HECKOJIBKO METEOPUTOB, YAUBWIMCH WX BHYTPEHHEMY
HATIOJIHEHUIO — KOPANIAM, MOPCKUM JUAUSAM, 2YOKAM, KOHbKAM, OMAUMbBIM U3 CHIA8A OPOH3bI,
cepedpa u 3onroma. Kak cBUAETENbCTBYET 3KcnepT, JokTop Ppancuc bunrxsm, B Mereoputax
MPEJCTaBIICH KapJIMKOBBIA MOpPCKoW Mupy». He razernas nm »to yrka? CkentukoB Yapi3 Moit
OTCHUIAET B T'€OJOTHYECKUI My3eit DnuHOypra, rae apTeakThl TOUYTH JBA CTOJIETHS YKpaIlaroT
OIHY W3 JKCMO3uIMid. Terma KpOIEYHBIX CYHIECTB aHOHMMHO mnepe3axopoHwid. IloTmanmist
MPHUHSUTA UX 32 TPATUIIMOHHO MOYUTAEMBIX «IIOYTH OECCMEPTHBIX 3Ib(POBY, MOITOMY MOTrpedIn
OepexxHo, ¢ OonbmmM yBakeHHeM. «He wuHOIIaHeTsHe 1M OHU?» — pasmbinuisier Mo, U
coxaineeT: «MOXHO mpeanosararb, HEBO3MOXXHO CYyAMTb OJHO3HayHo. Her Tenm — Her
CaMOJIOCTaTOYHBIX apryMeHTOB!» C HEyTEeIIUTENbHBIM TIOJOKEHUEM Belled MpHuaeTcs
CMHPHUTBCS; K CUACTbIO, HE KaTeropuuHo. Beap uynec Hemano ObiBaeT. M kak He yIOMSHYThH elle



00 omHOW 3araake Heap, 0E30rOBOPOYHO MOMMATAIONICH MO OIpeAeTeHHEe HEOMO3HAHHBIX
UCKomaeMmblx 00bekToB. MMerorcs B BuIy (parMeHThl MpeaMeTa co CleJaMH  IIBOB
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yCcTpauBaIM 3KCKypCUH B Kapbep. Kaxxaplil 1I000NBITCTBYIOMINMA, YIJIATUB MOJATOpA IIEHTa, MOT
YBUJETh M MOTPOraTh KyCOK I'paHWTA, OTKYJa MPU B3PbIBE BBUICTEIN PACKOJIOTHIA M EIBINA
cocyapl. ['paHUTBI, KaK W3BECTHO, POBECHUKHM HalleW IuiaHeTbl. [lomydaercs, 4TO KyBIUIMHBI
MOKOWJIUCH B HUX YK€ MPH pOxkIeHUU 3emiid. «be3ToHHbBIN CYHIIYK Oe3yMmIla BEYCH U HCIPABEH,
MpoJoHKaeT MmoAOpackiBaTh HaM apmegaxkmul — pogecHukog ConHeunou cucmemsi. 1'pex
3aKphIBaTh TIJ1a3a Ha HEOOBACHUMBIC (akThl. Hamr gonr meITatbCsi BHUKHYTH B TPUPOTY
HEOOBSICHUMOTO CETOJIHsA, YTOOBI OKa3aThCS BO BCEOPY)KHM Tepel] HAIIeCTBUEM 4YyJec
3aBTpAILHEr0 AHs», — HacTaBiAeT J»xoH Kub.

Eme nanbmie nponsunyncs Omuskuii k Ilame Pumckomy Teomor moncenwop Kappano
bannyyun. SBnssicb 4J€HOM HENABHO CO3AaHHOM B BaTukaHe KOMHCCHMM 10 HM3Y4YeHHMIO
KOHTAKTOB ¢ HWHOIUIAHETSHAMH, OH IpHU3HAJ, 4yTO KOHTAaKThl ¢ muwioramu HJIO ecrth
peajibHble SIBJIEHUSI M He TPAKTYIOTCSl KATOJMYECKOH LEPKOBbI0 KAK JeMOHHYeCKHe. JTO
HE TaJUTIOLMHALIMY, CBSI3aHHbBIE C MCUXUYECKUMHU HEJIOMOTAaHUSIMU KOHTAKTHUPYIOIIUX, O3TOMY
3aCIy’)KUBAIOT OCHOBATEIHLHOTO H3Y4YCHHS. 3a0CTPUB BHUMAaHUE HA TOM, YTO OOWIIbHAsS
uH(pOpMaIKs 0 KOHTaKTaX PEryaspHO MOCTYMAaeT U3 HYHIMAHCKUX MOCOILCTB Mekcuku, Yunmy,
Benecyanbsl U Apyrux cTpaH, oH MPOUHGOPMHUPOBAJ, YTO KATOJIMYECKasi IEPKOBb «OTHBIHE HE
JEMOHU3HUPYET IIJIOXO IMOHSATHBIE HOBBIE SBICHHS», U NMPHU3BAJT MHTEPHALMOHAIBLHOE HAYy4YHOE
COJIPY’)KECTBO,  OTOPOCHB  TPENYyOCKIEHHUS, 3aHAThCA  MPOPAOOTKOM  JOCTYNHBIX U
MaslolocTynHbIX (akToB, cBs3aHHbIXx ¢ HJIO m HUO. Jlerennapusiii ¢uszuxk Maiikn Bynd,
YYaCTHUK HallyMmeBllero mnpoexkra MJ-12, komMMmeHTHpYys WHULMATUBY MOHceHbopa Kappano
banay4uu, ckasain, yto BatukaH B crieltHOM MoOpsiike MOAUGUIIMPYET CBOIO TJIABHYIO JTOKTPUHY
B OTHOIIIEHWU KOHTAaKTOB C MHOIUIAHETSIHAMHU. DTO OYEHb SAPKHUI U XapaKTEPHBIA MPHU3HAK TOTO,
YTO y’K€ UMEBIIIHE MECTO KOHTAKTHI B TEUEHHUE HECKOJIBKUX OMMKaNIINX JIeT OyAyT aBTOPUTETHO
Y IIUPOKO MIPU3HAHBI IPABUTEIHCTBAMHU BCETO MHUPA. UTO K MOKUBEM — YBUJIUM.

«HJIO», Ne48 (578), 2008. C. 4.



Bukmop I'pucopves
O CJIEJAM MEXIIVIAHETHOI'O KOH®JIUKTA

Mmnocue u3z nac 6uoenu 60UHbL PA3HBLIX YUBUIUZAYUU 8 (HAHMACMUYECKUX DUIbMAX, HO
MOIICHO JIU NPEONONIONCUMb HEUMO NOOOOHOE 8 HEOAeKOl OM HAC PealbHOCIuU?

Ha ceBepe mrata Hero-Mekcuko HaxoauTcst pesepBanus »kukapusuia, rlie )KUByT UHACHIIBI
wieMenu anaueid. B 80-x rogax XX Beka HaJl aAIMMHUCTPaTUBHBIM LIEHTPOM pE3€pBaLMU — FOPOJIOM
Jaic — HaBucna mMpayHas ciasa. [lajc U ero OKpeCTHOCTH CTald MECTOM MAacCOBBIX IOXUIICHUN
HaCeJICHHUs HEOMTO3HAHHBIMU JIeTaromuMu oobekTamu. K koHIy 1978 roga komudecTBo 3asBICHUN O
MOXUUICHUAX, TOJaHHBIE B MECTHYIO ITOJIMLIMIO, YK€ IOAXOAWIO K coTHE. [Ipn ToM, 4To HaceneHue
Janca B To BpeMst HacCUUTHIBaIO 0K0s10 900 uenoBek, 3T0 ObIJI0 COYTEHO YPE3BBIUYAHHON CHTYyalneH.

K ToMy MOMEHTY y MHOIMX >XKHUTeNIel CIOXKWJIOCh Mojpo3peHue, yto pasdoit HJIO umeer
CBSI3b C BOGHHOM 0a30H B JIByX C IIOJJOBUHOW MMJISIX K CEBEPO-BOCTOKY OT Jlajica, B paiioHE TOpHOU
rpaasl Apuynera. HecmoTps Ha TO, yTOo 3Ta 0a3a HaxoIuiach Ha TEPPUTOPUM pPE3EpBALUH,
MOJICTYINBI K HEHl CTPOro OXpaHsIuCh (heaepajabHOW CIELCTyX OOH, U HUKTO M3 MECTHBIX — HHU
HOJHULMA, HU TeM OoJiee MPOCThle TpakaaHe — NPUOIU3UTECA K Heil He Mor. OIHaKO HECKOJIIBKUM
WHJEHUCKUM CIIEAOMNBITaM-A00pOBOJIbIIAM YAJIOCh O0OUTH OXpaHy W IpoOpaThCs B OJKaiIime
OKpPECTHOCTH 0a3bl; OHU noATBepAniH, 4To HJIO nosiBistoTCS MMEHHO OTTY/A.

Onupasics Ha 3Ty uH(popmanuio, nonuuus Jlanca npusesna Bee Jesia 0 MOXUILEHUAX K OJIHOM
Bepcun U HanpaBwia ux B OBP. IlpuexaBmme B pesepBaiuio (enepaibHble areHThl MOBEJIN
paccieloBaHUE BeCbMa CTPAHHO: OHU HE MPEANPUHUMAIN HUKAKHUX MOMCKOB MOXUIIEHHBIX, 3aTO
JKECTKO JOMNpaIlMBali 3asBUTEICH M CBUACTENECH, W 3TO KpalHE NOXOAWJIO Ha 3alyrMBaHHUE C
LEIbI0 3aCTaBUTh 3aMon4arb. Ho amaum — He nyrmmBeld Hapox. Ilpuas k BeBOAy, 4YTO
(benepanbHble BIACTH HAXOJATCS B CrOBOpE C IMOXUTHUTEISIMM, HaceneHue [lanca mpeanpuHsio
OOLIECTBEHHBI MPOTECT, KOTOPBIMA, BIPOYEM, HE TMOJIY4YHJ pEe30HaHca M3-3a TOr0, YTO
amepukanckue CMU, kak 0OBIYHO, MPOUTHOPUPOBAJIM Jeda «abopureHoBy». M Bce ke MHAeinam
MOBE3JI0 — BCKOPE MOXMILUEHUS MPEKPaTUIMCh. TOJNBKO MPUUMHOM ObUIO HE MX BBICTYIUIEHHE, a
WHIUJCHT, KAKUX HE IPUIIOMHUAT UCTOPHS YEJI0BEUECTBA.

CnycTss HECKOJbKO MecsleB J0 Bcero HacedeHus Jlaaca JOHECTUCh 3XO M JIbIM
HKCTPAOPAMHAPHBIX COOBITHI Ha Oa3e, rae pa3pasuiach GpopMmeHHas BoiHa. CeroiHs Mbl, U3y4UB
BCE JOOBITHIE MaTEpHUaJIbl, MOKEM BOCCTAHOBHUTH IIeMb coObITHH, mpuBeAmux K Hel. C 1970 roma
Ha 3TOM BOEHHOM 0a3e BEeIMCh COBMECTHBIE CEKPETHBIE UCCIIEOBAaHUS aMEPHUKAHCKUX CHELCTYX0 U
IPUILENbIEB, TAK HA3bIBAEMBIX «CepbIX». PazpaboTku mocneaHUX Kacaauch T€HHBIX MOAU(PUKALIUT
KHBBIX CYILECTB, & OKPECTHOE HaceJIEHHE pacCMaTPUBAJIOCh KaK pacXO/AHBIA MaTepuall, B 0OMeH 3a
KOTOpBIM MpHILEbIbl o0Oemand MNpeloCTaBUTh CIELCTY)k0aM HEKOTOphle HHOIIAHETHBIE
TEXHOJIOTUH. BBUIO 1aXke OroBOPEHO <JIMIIEH3MOHHOE KOJMYECTBOY» MoXuiieHui. CrenciayxObl He
MOTJIM HampsMyl0 TpPOBEpPUTH MpuiiensieB, Ho koraa OBP mepenano 3asBieHus U3 MOJULIUU
Hanca, cTano siCHO, YTO JIMIIEH3Us HA OTJIOB 3€MJISIH 3HAYMTEIbHO MPEBBILICHA, U OOJbIIas YacTh
MOXUIIEHHBIX YBO3WJIACh MpHILIEIbIIaMH He Ha 0a3y, a HEM3BECTHO Ky/ia.

N3psaHO 3aMapaBIIUCh B ATOM JI€N€, IPAaBUTENBCTBEHHAs CTOPOHA PEIINIIA, YTO BCTABaTh B
MO3UIMIO MCTIa MO3/IHO, ¥ MO3TOMY HOCTYNHJIA [0 IPHUHIIMILY «BOP y Bopa AYOMHY yKpayl»: IpH
NIEPBOM, K€ BO3MOYKHOCTU C OJHOI'O MHOIIJIAHETHOIO JIETATEIbHOIO almapara B OTCYTCTBUE €r0
X0351€B OB CHAT KOMIIAKTHBIA BOJOPOIHBIA PEaKTOp M TallHO NEpeBE3eH Ha JIPYI'yl0 BOEHHYIO
6a3y. BepHyBimch, mpuIIensipl NOTpeOOBAIN BEpHYTh YKpaJleHHOE, HO MOJYyYmiId OoTKas. U ¢
TOr0O MOMEHTa KOHQUIMKT TIepemiena K >KeCTKOM CTaauu: MPUIIETbIbl B3sUIM B 3aJT0XKHUKU
HECKOJIbKO COTPYAHMKOB 0a3bl M MOBTOPWIIM TpeboBaHHE. B OTBET Ha 3TO MPAaBUTENBCTBO CUIIAMHU
CIellHa3a 3aTesul0 Oe3yCIEIIHYI0 «CIacaTesIbHYI0 OIepaluio», Nepeumesmyo B 0oi, B Xoxe
KOTOPOT0 MOTUOIM 67 4eI0BEK, MPHUUEM HEKOTOpPbIE U3 HUX CTPAHHBIM 00pa3oM — OT BHYTPEHHETO
camoBo3ropanus. baza Obuta paspylieHa U COXKEHa, W, HaJo ToJlaraTh, HE CIIy4aitHO. YIICIeBIIHE
COTPYAHUKH paz0exanuch. Hekoropele W3 HHMX, MOOPOIUB MO ITYCTHIHHBIM OKPECTHOCTSIM,



SBIISTUCH K MHJICHIIAM M PACCKA3BIBAIM CTPAIIHBIC BEIIH.

Ho Bepxom 3TuX pacckazoB CTalu 3alUCKU OJHOTO U3 O(HIEpOB 0asbl, BIIOCIEICTBUU B
Kpyrax Jobureneil ydonorun nonydusiive Ha3zBaHue «Jlanekue Oymarn». KoHeuno, ux Hemb3st
CUMTaTh B MOJHOW MEpe JOCTOBEPHBIM JOKYMEHTOM, HO OHHM OOBSICHWIM MHOTO€ M HpPUBEIU K
€/IMHOMY 3HAMEHATEII0 BCE CBU/ICTEIHCTBA.

Co BpeMeHH HTOr0 HUHIUACHTA MPOUUIO OKOJO Tpuauatu JjeT. OH HEOJHOKPATHO
YIIOMHHAJICSI B TIpEcce U YK€ 00pOC TaKMM KOJMUYECTBOM CIIYXOB M COMHHTEIBHON MH(OpMAIH,
yT0 Kaxkercss Mugpom. [losTomy Mbl mocTaBmiiu cede 3a7auy — HaWTH W3HAYAJIbHBIE CIIEbl U [0 HUM
pazo0partbCs, 4TO OBLIO HA CaMOM JIeie.

Pe3ynbrarhel moucka okazaauch HeoJHO3HAUHbl. C MOMONIbIO CIYTHUKOBOM (POTOCHEMKH U
SIBOYHBIM TIOPSJIKOM HE YIaJoCh HAWTH MPSMBIX MPU3HAKOB CYIIECTBOBAHHS 0a3bl B yKa3aHHOM
Mecte. CerofHsi 3TO MYCTHIHA PAJOM C TIpsiord Apuynera ceBepHee (denepanpHoOro mocce J64,
KOTOpasi HUKAaK He OXpaHseTCs, U MOIMACTh Ty/Aa MOXXHO, MUMesl OObIYHOE pa3pelieHue Ha BbE3ld B
pe3epBainuio. 3aTO HMMEIOTCS KOCBEHHBIC NPU3HAKU: HAa POBHOM MPSIMOYTOJIBHOM YYacTKe B
KBAJIPATHBIN KAJIOMETP CIICKAJIOCTh IMOYBBI MEHBIIE OKPYKAIOIIEH, a paCTUTEILHBIA TOKPOB — HE
ctapuie 30 net. 9To JaeT OCHOBAHME I0JIaraTh, YTO B TO BpeMs 3/1eCh BCE OCHOBATEIbHO 3a4MCTHIIN
Oynb03ephl. A BOT clie/ibl OJIOKITOCTOB Ha TPYHTOBBIX MOIBE3/1aX €1Ie OCTAIHCE... M B 1IeHTpe 3ToM
MyCTHIHY M3/]aJIeKa BUJICH IEHCTBYIOMINN BOCHHBIA PaJAHOILEHTP, IPHUUEM MTOCTPOMKHU TaM Kak pa3 B
ctuiie 70-X roJ1oB.

Bce sTo, ogHako, emie Helb3sl CYMTATh JI0KA3aTeIbCTBAMH OMMCAHHBIX COOBITHIH. A BOT
uHpopManus, MOJy4YeHHas Oyarojapsl amadam, OKasajach ropasgo Oojiee BECOMOW: BEOb OHHU
MOMOTJIA COEXKaBIIUM COTPYIHUKAM O0a3bl CKPBITHCSA OT CIIELCTYXO, KOrjia Hayalach JTUKBHUIALUS
ciefoB W cBuaereneld KoHQumkra. Koe-koMy W3 HHX YAaloCh CIIACTUCh IMOTOMY, YTO TIO
BBITOPEBIIMM OCTaHKaM Ha 0a3e ObLJI0O HEBO3MOXKHO OIPENeINThb, KTO MOTHO, a KTO BBDKUI H
ckpouics. JIBoe, odunep Tomac Kocremno (mpenmonoxkurenbHo, aBTOp «Jlamekux Oymar») u
umkenep @un IlHelinep, 3asBuiu B mpecce O COOBITUSAX Ha 0asze, MOCIE YEro y IMepBOTO
CHETCTYKOBI TOXUTHIIN CEMBIO C LIEJBIO MaHTaXa, a BTOPOI O yOUT.

OcranbHble Oerienbl CAeNany BBIBOIBI U TEMEph KUBYT Mo ApyruMu umeHamu He B CIIA.
Ham ynmanock pasbiCKaTh HEKOTOPBIX W3 HHUX, W TPH YCIOBUU COXPAHECHUS WHKOTHHTO OHHU
MOJATBEPAUIIU: TIOXUILIEHUS JIOJeH U H3YyBEPCKHE HCCIENOBaHMS OBbUTM YacThI0O COBMECTHOM
NPOTPaMMBI  CHELCTY)X0O W TIPUIIENbIEB, a KpaXxy peakTtopa W OOeBble JCHCTBHS CIIECIHA3a
CaHKIMOHHUPOBAIU MEPBBIE NUIa TocyaapcTBa. K aToMy npuBenemM Apyrue BOCIOMHUHAHUS OBIBIIMX
COTPYAHUKOB:

«Kpome mocTpoek Ha MOBEpPXHOCTH, 0aza MMeNla HECKOJIbKO MOJ3eMHBIX ypoBHe#. Haw,
pabourM, PUXOAUIIOCH OBIBaTh HA OJHOM W3 HUX, TJI€ MBI BUJICIH DPSJIBI KJIETOK C JIIOJbMH,
MPOCUBIINMH O momomru. [Ipubmuxarbcsi K HUM M BCTYNAaThb B KOHTAKT CTPOTO 3allperianoch.
Od¢urnep cmencmyx0bl cKa3zaql HaM, 4YTO 3TO — OE€3HAJEKHBIE W OMAacHbIE IYIIEBHOOOJBHEIE,
KOTOPBIX JIe4aT JKCIEPUMEHTAIBHBIMU cpencTBaMu. Korma ™Mbl MOHSUIM, YTO 3TO HEMpaBia, TO
(aKTHYECKN OPTaHU30BATUCH B TPYIITY COIMPOTHBIICHUS C IEIbI0 0cBOOOANTH MX. He ckaxy, 4To
3TO HaM yaanock. Ckopee, CTalo elle OJHOW MPUUNHON KOH(IUKTaY.

«Mepsl 6e3omacHOCTH Ha 0a3ze ObUIM OnuM3ku K abcomoTHbIM. [Ipu BXome Ha ypoOBEHb
KOKIBIA COTPYIHUK pas[eBajcs JOToJa, B3BEIIMBAJICSA, MPOXOIWI CKAHHPOBAHHE M TOJyYal
JMYHBIA KOMOWHE30H ¢ yunoM. [1oBcioy Ha 0a3e MMeNHnCh BUCOKAMEPhl M IaTYUKH, CIEIIINE 32
ero rmnepememnieHueM. Eciii KTO-TO 1€ B HEMOJOXEHHOM €My HalpaBlIeHWH, TO JBEpU HE
OTKPBIBATIMCh, M €r0 Cpa3y 3aJepKHBajia IOSBUBIIAsACA OXpaHa. MbI paboTali Ha MOHTaXe
KpPYITHOTO 000pYZOBaHUS, UMES HE YePTEKH, a JTUIIh KPAaTKUE WHCTPYKIIUHU MO CTHIKOBKE YacTel, U
BCE 9TO, Oyay4un COOpaHHBIM, HAUWHAJIO JICHCTBOBATh MO0 HEM3BECTHOMY NMPHUHIHMITY. S, BIpoueM,
Jorafancsi, 4to JU(TH, HE HUMEIOIIHE TPOCOB, MOTJIH OBITh MArHUTHBIMH, a PaBHOMEPHOE
ocBellleHHue 0e3 BUAMMBIX HCTOYHUKOB CBETa CO3/JaBall ras, MpUMENIaHHBIA K Bo3ayxy. Ho Hu
ceifuac, HM TeM OoJiee TOT1a HUKTO Ha 3emIie elle He H300pel TaKuX TeXHOJIOTHII.

«OIIHUM U3 CEKPETOB, MOYYEHHBIX U3BHE, ObLI MPOEKT MOA3EMHBIX KOMMYHUKAIUNA U3 TPYO,
M0 KOTOPBIM JIOJDKHBI OBUIM €3IUTh CKOPOCTHBIC MHEBMATHUYECKHUE YETHOKH. l[Ipeamoriaranock



CBsI3aTh 3TOH ceThio Bce 0a3pl Takoro poja Ha tore CIIA. Jlns mpoknmaaku TpyO-TOHHeNeH Ha
JJaJIbHUE PACCTOSHUSA IIpeylarajgach OypoBasi MallliHa ¢ AJEPHBIM PEAKTOPOM, ILIABSIIAs IOPOLY U
OCTaBJIsBIIAs ee 3a co0OH B BHUAE XKECTKOM 0001ouku. Hamm sKcnepTsl COMHEBAINCH B
YCIIEIIHOCTH 3TOTO MPOEKTA, MOKa «IapTHEPb» (TaK Ha3bIBAJIM MPUILIEIBIEB) HE COOOIIMIIM, YTO
npexze peannsoBanu ero Ha Jlyne. CTpouTenbCcTBO MalllnHbl ObLIO TOpY4YeHO Koprnopauuu Randy.

Kcratu, 310 mnoarBepxmaeTcs W JAPYrMM HUCTOYHUKOM — B 70-X TOJaxX WHICHIIBI
HEOJHOKPATHO BUJAEIH TPY30Bble (DyproHbl KOPHOpaLWH, Mpoe3xasuine yepe3 Jlaic B cropony
0a3bl. «BBIACHWIOCH, YTO «apTHEPBI» MOXUINAIM JIOAEH TOopa3go 4aule, 4eM OroBapUBaJIOCh.
[TosTOMYy pYKOBOACTBO 0a3bl PELIMIIO, YTO MOXUIICHHUE PEaKTOpa — aJeKBaTHBIA akT MecTu. CTolb
KECTKUX OTBETHBIX Mep IPUILIEIBLEB BIUIOTh A0 pa3pyllieHHs 0a3bl, BUAUMO, HUKTO HE OXHJAI.
[TpaBuTEeNBCTBO, Oyay4yd OCHOBHBIM HHBECTOPOM M HMEsl KpalHUN WHTEpEC K MPOJOTKEHUIO
pa3paboTOK, COUJIO 3TO €Ba JIHU He TJIaBHOH MOTepei».

«HaBepHoe, npyrue cOTpyIHUKH, KaK | si, CKPBIBIIMECS ¢ 0a3bl B X0/1€ 0051 ¢ MpULIETbIIaMH,
Terneps OjaroJapHbl anayam, KOTOPbIE, BMECTO TOTO YTOOBI OTOMCTHTh HaM 3a HMOXMILUEHMS WU
BbIJIaTh CHEICIYK0aM, clienald MHOTO€, YTOObI Mbl OCTAJIUCh SKUBBD».

HTak, NpOBENEHHOE HAMHU pacCIEAOBAHUE IIO3BOJIAET 3aKIIOUYHUTH: MEKIIJIAHETHBIN
KOH(JIUKT JIEHCTBUTEIEHO UMEN MECTO B HEIaBHEM MPOILIOM. MOXKHO ObIIO ObI IOJOXKHTD MAIKY
110 TOM TeMe Ha MOJKY apXuBa, eciii Obl He cBexue BecTu M3 Jxukapuiuisl: ¢ Hadana XXI Beka
MHJAEHLIBI ONIYIIAIOT JIETKOE COTPSICEHHWE MOYBBI, Kakoe ObIBAaeT MpH MPOKJIAJKE TOHHEJIEH WU
OPOXOXKIEHUH Toe3q0B MeTpo. Kpome TOro, B OCHOBaHHMU Tpsiibl OHM OOHApYKUBAIOT
3aMacKHpOBaHHBIE BHE3/IbI, OXpPaHIEMbIe BOCHHBIMH, a HAaJMUCH Ha (yproHax cMeHwiInch ¢ Rand
Ha McDonell Douglas. 3To HaBOIUT Ha pa3MbIIIJICHUS: [10JI3€MHbIE YPOBHHU 0a3bl OCTAINCH LI€Ibl U
IPOJOJDKAIOT pa3BuBaThes. Cpeau Mpoyero 37ech OCTACTCs LIEHTP MOXMILIEHUH JII0JIed, HO Telephb
9TO Jienaercst 60j1ee OCTOPOKHO: MOXUIIEHHBIE BO3BPAILAIOTCS HA MPEKHEE MECTO C JIBYXYACOBBIM
IPOBAJIOM B MaMATH M Cl€JaMU NPOHMKHOBEHMS XMPYPIHUYECKHUX 30HJ0B Ha Tene. llocnennuit
M3BECTHBII HaM Cilydaill — IOOYEpEeNHOE MOXUIIECHNE TPOUX JETeH M3 OJHOM alaucKod CEMbH —
npousonien B 2005 roxy.

Uro kacaeTcsi MO3MLIMM HWHACHWIEB, TO C HEJAaBHUX IIOp OHM pa3BUBAIOT TYPU3M,
paccunTaHHbli Ha kwurteneil Craporo CBera, 1I€J0€ MOKOJEHHE KOTOPBIX B JETCTBE Openusio
¢wibMamMu 0 BuHHeTy, BoXkae amayeil, a Temepb CTallO0 JOCTaTOYHO COCTOSITENBHBIM, YTOOBI
MIOCETUTh MECTA, TJ€ OH KWI. [IpuTOM /1711 MHOTHX HE CEKPET U HEBAXHO, YTO (PUIbMbI CHUMAJIUCh
B EBpone, a Bunnery — mioj ¢anrasuu Hemenkoro nucatens Kapna Mast, HUKoria He ObIBaBILEro
B CIIA. Cerogns npuayMaHHBIM BOXIb ClacaeT peabHbIX amadei, i KOTOPhIX 3TO HE TOJBKO
CTaThsl J10X0/1a, HO U CIIOCOO CaMO3allUThl — BE/lb IPU HAIUIBIBE TYPUCTOB U BCEOOIEM BHUMaHHUU
oOuTaTeNnsM 1oA3eMHON 6a3bl OyIeT TpyIHEE BEPIINTH CBOM TEMHBIE JIela.

«HJIO», Ne27 (549), 2008. C. 4.



Bukmop I'pucopves

HHUTAJEJIb ITIPULIEJBIEB

B Ne27 xypnama «HJIO» 3a 2008 rom MBI paccKazaid O MEKIUIAHETHOM KOH(IIMKTE, MPOHCIIEIIIEM B
1979 ronry Ha BoeHHOM Oa3e 6mu3 ropoxaka [lamc B mrarte Hpro-Mekcnko. C Tex mop 3Ta 06a3a OCTaeTcss TeMHBIM
METOM Hallel, 1 He TOJIbKO Hallel NMBIIN3anuK. B 3TOT pa3 MBI pacckakeM 0 TOM, YTO TaM IIPOUCXOAUT CErOIHS.

31ech ACUCTBYET TaWHBIM LIEHTP, IAE NPUILEIbIBI «CEPOro» THUIA MOJ IPUKPBITUEM
AMEPUKAHCKUX CIICLCIY)KO MPOBOAAT SKCIEPUMEHTH HAJ TOXHIIECHHBIMH JIIOAbMH. Yare
JPYTUX NOXUIIECHUAM ITOABEPraroTCs MHACHIBI-alladyl U3 OKPECTHOM pesepBanuu JKukapuinia.
B nocnepgnue roasl OHU pa3BUBAOT TYpU3M, YTOOBI IPHUBJIEYb MHUPOBOE BHMUMAaHHME K CBOEH
9K30TUYECKOM KYJIbTYPE H, KPOME TOI'0, K OITACHOCTH, UCXOIAIIEH OT MHOIUIAHETHBIX COCENEH.

B ynomsHyTO# cTathe MbI ()aKTHUECKH NMPUTIACHIA HAIIUX YUTATEIEeH MMOCETUTH 3EMITIO
amnaueil ¥ Ternepb J0JDKHBI IPU3HATHCS, YTO pe3yabTaT oKazajics HeokuaaHHbIM. Kak cooOmiaror
u3 JKuKapusuibl, 32 MUHYBILIEE JIETO YUCIIO POCCUMCKUX TYPUCTOB U BIPSAMb YBEIUYUIOCH, HO Y
HUX Ipeobiasan He CTOJIbKO MHTEPeC K KU3HM MHJCHIIEB, CKOJIBKO HaMepeHHE NMPOHUKHYThH B
OC3TFOIHYIO YacTh pe3epBanuu K 6ase, 4ro0s! yBuaets HJIO 1 uHOMIaHETSH.

TyT Hy)XHO HpPEAYNpPEeaUTh, 4TO 3Ta 06a3a HAXOIUTCA 3/1eChb HEO(DUIIMAIBHO U METO/bI €€
OXpaHbl TaKOBbl JK€: Ha I[OAXO0J€ K HEW HeT OJIOKIIOCTOB, 3alpelialolliuX IUIaKaToB U
3arpakJIeHUH, BCE CUCTEMbI CIIEKEHUS 3aMaCKUpPOBaHBI, a C JIOOONBITHBIMU YY)KaKaMHU He
LEPEMOHATCS — UMH IONOJHSIOT YUCIO NOJNONbITHBIX. [loaTOMy Kareropuuecku He
PEKOMEH1yeM TypUCTaM MpeANPUHUMATh PUCKOBAHHBIE BbUIA3KH, T€M 00Jiee UTO B HUX YK€ HET
HYXJbl. Bee, UTo Bl XOTUTE Y3HATh O JajleKkou 0a3e, — B 3TOH CTaThe.

B ocHoBe Hamiero 0630pa U cnenuagbHO MOCTPOCHHOM KOMIBIOTEpHONW Mojenu 6a3bl —
CBUJIETENBCTBA M (OoTOMATEpUAIbI €€ OBIBIINX COTPYAHMKOB, HAPYHIMBIIMX Moj4yaHue. OOumui
MOTHB 3TOT0 BBIpa3Wi OAWH W3 HHUX, OTCTABHOW YMHOBHUK pa3Belku: «Ckopee BCero, cepble
MpUILENbIBI JIenanu Obl 3/1eCh TO ke caMoe U 0e3 Haiero coryiacus. [Ioias Ha clenKy ¢ HUMH,
MBI IIOJarajau, 4TO CMOXEM B KaKOW-TO ME€pe KOHTPOJMPOBATH CUTYALMIO M AAXKE IOJIydaTb
Hay4yHYI0 BbIroay. C HEKOTOPOro MOMEHTA 5 MOHSI, YTO YYacTBYIO B MPOJAXKE YEIIOBEUECTBA 3a
WJTIO30pHBIE BHE3EMHBIE TEXHOJIOTUU. Teneps, Ha CKIIOHE JIET, 3Ta MBICIIb TaK TSKEJNa JJI1 MEHS,
YTO MEpEeBENINBAET NOAMUCKY 0 HepasriameHuu. Ho 4uto s mory ucnipaButh? Tonbko pacckazarb
00 3ToM. B MoeM Bo3pacTe yke MOXKHO He O0SThCSI TOCIEICTBUIN.

XOTs 3TOT YeNOBEK pa3pelln HaM Ha3BaTh €ro MMs U JOJHKHOCTb, KOTOPYIO 3aHMMAl,
MBI BO3JEPKHUMCS OT 3TOT0, YTOOBI HE MOBPEAUTH €0 POJCTBEHHUKAM U KOJJIeraM. 3aTo MOXKET
ObITh Ha3BaHO Jpyroe ums — Tomac Kocremno, odurep cinyx6s1 6e3omacHocT 6a3pl. OH U ero
CEMbsl IOJABEPIVINCH CYPOBBIM IpeciefoBaHusM LIPY 3a BBIyCK 3amMCOK, M3BECTHBIX MOJ
Ha3zBaHueM «/lanekue Oymaru». B Hamem 00630pe OHU CTalM CTEPKHEM, HAa KOTOPOM BBICTPOEHBI
OCTaJIbHBIE CBEICHMUS.

Eme onno nms — @ununn Helinep, WHKEHEP-reosor, CTPOUBIINN MO3EMHBIE ITAXKH
06a3pl M 3aTeM BHJIEBIIMHA TaMm 3aHATHA NpuuensieB. [locne ero myONMYHBIX 3asBICHUN B
1996 rony ¢ HHUM paclnpaBWIMCh: YIyIIEHWE PE3MHOBBIM MUIAHTOM OBUIO BBIJAHO 32
camMoyOuiicTBo. B 3TOM BHOBb Y3HAeTcs CTHJIb YIIOMSHYTOI'O pa3BeAydpekIeHud... [pyrue
CBUJICTENIM HE MO3BOJIMJIM HaM Ha3BaThb UX HMMEHA, MOHUMAs, YTO TOXKE MOTYT IMOABEPrHYTHCS
noJ00HOMY «CcyMIMAy». HO MONHOCTBIO MOJYaTh UM HE JaeT MO3/Hee MOHMMaHHe TOro, YTO
CBOMM YYacTHEM B JaJIeKHX JieJlaX OHM pa3MbIBAJIM IpaHuUIly Jo0pa U 37a.

CrpoutenscTBo 6a3bl ceBepo-BocTouHee Jlanca Hawamock B 1970 roay, korma Mexmy
npaButenbcTBOM CHIA M cepbIMU IpHIIENbLIAMH BUAA «3€Ta PETHKYIM» OBLIO JTOCTUTHYTO
COIJIAIIIEHHE O COBMECTHBIX TEHHBIX M TEXHOJOTHMUYeCKMX pazpaborkax. K Tomy BpemeHu
IpPULIENbIBl AABHO OOOCHOBAJIMCH B €CTECTBEHHOW CHUCTEME MOJ3EMHBIX MeEUlep y TIpsibl
Apuynera, a 6a3a MuHHCTEpCcTBa 00OPOHBI CTaJa JIMIIL HAJCTPOUKON Haa uX HapcTBoM. [lozxe,
B XO/I€ BOGHHOIO0 KOH(IMKTA MPHILENbLBI paspylIwId €e, U COTPYyIHHYECTBO mpepBanock. K
1986 roy OHO BEpHYJIOCh Ha KPYT'M CBOSI, HO B CBA3H C Pa3BUTHEM MHOCTPAHHOT'O CITyTHUKOBOI'O



CJIeKEHHUs1 ObLIO TOJTHOCTHIO MEpeHEeceHOo Mo 3emiito. CeroHs Ha MOBEPXHOCTH paclojaraercs
JUIIb CKPOMHBIM AHTEHHBI KOMIUIEKC M 3aMacKHUPOBAHHBIA IOJ CKJIAJICKOE 3/aHHE B3JIETHO-
N0CaJ0YHBIN MopT. He niuTe ux Ha CIyTHUKOBBIX (POTOKApTaX U3BECTHOTO HHTEPHET-CEpBEPa —
OHM OBUIM TaM [0 MyOJMKAlMU YIOMSHYTOH CTaTbM, a Mociie ObUIM 3apeTylIupoBaHbl. Tak
BOCHHBIC LCH30PbI q)aKTI/I‘{eCKI/I MNOoATBCPANUIIN HAM, YTO MM CCTb 4YTO IpATAaTb M YTO IIapa
HEB3PAYHbIX 37aHUI — JIUIIH Mayiasi BEPXYIIKa TEMHOTO aiicoepra.

INomzemuas 6a3a BecbMma pa3zButa. CTPYKTYPHO OHA MMeeT BH/ KOJILLIEBOIO jJepeBa.
Ero crBosm — meHTpanpHasg B3JIETHO-NIOCAI0YHAs IIAXTa, OTKYAA CTapTYIOT M KyJda MPUXOIAT
BOCHHBIC BEPTOJIETHI W KOpabmu mpumensieB. [Io o0e CTOpPOHBI 3TOTO CTBOJNA BBEPX-BHU3
KYpPCUPYIOT JTU(PTHI HA MAarHUTHOM TogbeMe. OHM 00CITY)KMBAIOT 7 dTaKeH, pa3aeneHHbIx Ha 13
YPOBHEU CEKPETHOCTH.

3eMHBIM  COTPYJHHKAM, HMCIOIINM

YPOBEHb CEKPETHOCTH HE Oojiee CpeaHero —

wwmem  «Riolicy, moctymHbl nBa BepxHUX dTaxa. Ha
| OGNS epBOM JTaXke, CUMTas BHU3 OT IIOBEPXHOCTH
3eMJIM, HaXOJATCsl BepToseTHbIN aHrap (BA) u

B3JIETHO-TI0CA/I0YHAS TIOMIA/IKA,
BBIBUTAIONIASICS. B ICHTPAJIbHYIO  IIAXTY.
Takxke Ha ASTOM 3Taxe — IITA0 CIIYXKObI

0€30MMacHOCTH, D3JICKTPOCTAHIUS, CKIAAbl H
xo3siiictBeHHble moMenienus (XI1).

Bropoii 3aHAT HOMEpaMH JIst
MIPOXKUBAHUS 3€MHBIX COTPYIHHUKOB,
OOJBIIMHCTBO U3 KOTOPBIX MO KOHTPAKTy HE
MMEIOT TpaBa IMOKHAATH Tpeaesbl 0a3pl. JTa
moa3eMHast rOCTHHHIIA pa3ouTta Ha
W30JIMPOBAHHBIE  CEKTOPBl 10  YPOBHSM
CEKPETHOCTH >KHJIBLIOB.

Tpetuit M 4yeTBEpTHI dTax — 30HA JOCTyHa JHUI[ C BBHICOKUM YPOBHEM CEKPETHOCTHU
«Cosmic». M Hecmpocta. Ha Ttperhem staxke HaxomsaTrcs oduckl u madoparopun (OJI),
OCBaMBAIOIINE BHE3EMHBIE TEXHOJOTHH — TTIaBHBIM 00pa30M, MPUHIUIIBI MTOJIE€Ta MHOTUTAHETHBIX
KopabJieii, HO, KpoMe TOTO, Pa3pabOTKH HAHOPOOOTOB (KUBBIX MUKPOYACTHII, paOOTAIOIINX 10
mporpaMMe) U TUCTAaHIIMOHHOE YIIPaBJICHUE MaTepuei, mpexae Bcero, miazmoi (I1JI). Tloatomy
OTCIO/Ia HJET MarucTpajib YETHOKOB — CBOEro poja CKOPOCTHOE METPO — K AaTOMHBIM
naboparopusm B Jloc-Amamoce.

UeTBepThlil 3TaX OTJAH MOJ SKCIEPUMEHTHI MO KOHTPOJIIO CO3HaHuA. B mpenpimymiue
TOJIbI OTCIO/Ia BBINIJIO TICUXOTPOITHOE OPY)KHE, KOTOPBIM CETOJHS YK€ Mall0 KOro yIWBHUIIL —
reHepaTophl MAaHUKHU W HANpPaBIEHHBIX JEUCTBUH TONMBL. 3/1€Ch K€ MPOJOJIKAET pa3BUBATHCA U
Ipyras «KJacCHKa» TICHU-OPYKHs — 300MHUPOBaHME TMOXUIICHHBIX JIOACH TMpemapaTaMu U
TUITHO30M, TIOCJI€ YEer0 OHM BO3BpAlllaloTCAd K HOPMAJIbHOM KU3HHU, YTOOBI B HYXHBIH MOMEHT
Oecco3HaTenbHO BHIMIOJHUTH BHYIICHHYIO UM 3a7ady. Takke 37ech pa3padaThiBaeTcs TO, YTO
MHOTHM W3 HAac TOKaxeTcs ¢aHTacTUYHBIM — TeHepatopsl cHoB (I'C), mporpammmupyromiie
HACelleHWe, XOTS ISl CepBIX TMPUIIENbIEB ATO YK€ CTaphlii U TPOBEPEHHBIH HHCTPYMEHT
BJIMSHUS Ha 3eMHOE 0011ecTBo. [IpyruM, ManoycrHemHbIM HallpaBI€HUEM SBISIETCS «Iepecajika
YLD MEXKAY Pa3HbIMH >KUBBIMH CYIIECTBAMH C IOMOIIBIO allapaToB, BHEIIHE MOXOXUX Ha
MarHuTHbIe KosblleBble ckaHepbl (MC). DOty mncu-pa3paboTKy, MO HEKOTOPHIM OIICHKaM, HE
CMOTJIM PeaTnu30BaTh CAMH aBTOPHI WUJEH, MPUIIETBIBI, U MEepPeaaau 3eMHBIM MapTHEpaM Kak
«HE3aKOHUYEHHYIO», H0O0 T€ pajbl YeMY YrOJIHO U3 MHOIUIAHETHBIX PYK.

Hwxe derBepTOoro sraxka HAUMHAIOTCS BIAJCHHS NpuinensieB. JlocTym momed Tyna



BechbMa orpannyeH. OJHUM U3 TPEOOBAHUUN «CEPHIX) SIBISICTCS MUHUMAIBHBIN MPSIMON KOHTAKT
C 3eMHBIMH COTPYAHHMKAMH, TaK YTO IMOCJIETHUE JOMYCKAIOTCS CIOJa JIUIIb A paboT KpaliHen
HEO0OXOIUMOCTH.

Ha nmsitom sTaske HaxoasTcst 30HbI oTAbixa npuiiensies (OIT). B Hepabouee Bpemst oHU
JeKaT B BaHHAX C MUTATEJIbHBIM PacTBOpPOM. MM uyxa 3eMHOI criocod Tparesbl, a MUTaHuEe B
BAaHHE MPOUCXOJUT MOTJIOIIEHUEM BEIIECTB U3 pacTBOpa 4epe3 MOpbl UX KOXKH MO JEHCTBUEM
CIIELUATLHOTO CBETUJIbHHUKA.

Eme Himke, Ha mecTOM 3Taxe, HAXOASATCS T€HETHYECKHE JIaOOpaTOpHH IMPUILEIbIIEB,
MPO3BaHHBIC HE WHAYE KaK «3aj KommMapoBy. JIroau, B Ka4eCTBE MPUTIIANICHHBIX, 3716Ch OBIBAIOT
UCKJIIOYUTENIFHO PEJKO; A3TO BBICIIME YWHOBHHMKHU CHELCITYXO0, YbM MpPOMycKa OTMEYECHBI
repooBoii meyarpto CIIIA. 3ato moxwumeHHbsle moaun B kietkax (KJI) m Ha cromax mis
9KCIIEPUMEHTOB — OOBIYHOE siBJeHHE. OTHOCUTEIIBHO HUX CEpble HCCIEeIOBATENId HE 33Jal0TCs
BOIIpOCAaMM Mopayid. Jleno B TOM, 4TO CaMU OHHU SIBJISIOTCS BBIPOXKIAIOLIEHCS pacou, U
yIy4dIlIeHUE €€ 3a CYEeT 3eMHOro reHO(OH/Ia — TJIaBHas 3a7aya, Ui BBIIIOJIHEHUSI KOTOPOM, M0 UX
MMOHUMAaHUIO, HE CTOUT >KAJIETh PACXOJAHOT0 MaTepuaia, TO €CTh MOXHUIIEHHBIX Jroaei. [Ipu Beeit
Pa3BUTOCTH KOMIIBIOTEPHBIX MPOTHO30B I'€HETHKA «CEPBIX» 3[1eCh HE Ope3ryeT BapBapCKUMHU
MyTSMH MPOO U OMMOOK: OT CKPEIIMBAHKSI TEHOB HAYTA]l 0 00JIyUEHUS KHUBBIX CYIISCTB TaMMa-
aydamu. M naxke B X0y METO/bI BbI30Ba MyTallii, KOTOPbIE BIOPY Ha3BaTh 4yepHOM Maruei. He
MYAPEHO, YTO YacThIMU IUIOJJAMU TaKWUX OMNBITOB SIBIISIIOTCS HEKU3HECIIOCOOHBIC, YpPOIJIUBbHIC
CYIIECTBA, KOTOPBIX COXPaHAIOT B KpuoreHHbIX kamepax (KP) staxom Hinke. Bepxom 3menrHux
TeHETUYECKUX KOIIMAapoOB YUCIUTCS YeJIOBEKOOOpa3Has JIETydas MBIIIb, a TAKXKe Hapa-TpoiKa
OTBPATUTENIbHBIX CYIIECTB, He Mojfarommxcs kiaccupukanuu. [IpeobdranaroT ke B OCHOBHOM
HEy/JauyHble TUOPHABI JIIOJEH W CEphIX MPHUIIENbIEB. Takke B KPUOTCHHBIX KaMepax MO>KHO
O0OHapyXUTh U HOPMAIbHBIX C BUAY CEPBIX MPUIIEIbLEB. ITO T€, KTO ObUI «3aKOHCEPBUPOBAH
M3-3a HEJJOCTAaTOYHOM paboTOCIIOCOOHOCTH MJIM HECTAHJAPTHOIO NoBeieHus. HekoTopele n3 HUX
BBICTABJIEHbl HAa MSTOM JTaXe B MOMEUIEHUSAX OTAbIXa, B Ha3WJAAHHE OCTAJIbHBIM CEPbIM
oOuTaTeNsIM.

K momernienusiM ¢ kIeTKaMu MOAXOAUT elle OJHa BETBb CKOpocTHOro Merpo (CM), mo
KOTOpOM u3 apyrux myHkToB nocaaku HJIO croga nocTaBisitoTcsl MOXUIEHHbIE JTIOAU. 3J1€Ch Ha
CTeHE BHCST IJIaKaThl, COMBAIOIINE JIIOJIEH C TOIKY M YBOJSIIUE OT KEJIAHUS COMPOTHBIATHCA.
Tak, Ha mepeaHEM IUIaHE BMJIEH IJIaKaT cO cioBaMu «bpaTcTBO M CECTPUHCTBOY», MOHSITHBIMU
OOJBIIMHCTBY CIIAaBIHCKUX HAPOJIOB, U PSAIOM MOJ0O0HOE Ha APYTUX si3bIkax Mupa. KocBeHHO 310
TOBOPHUT O TOM, UTO Janekast 0aza sBJISETCS LEHTPOM IJI00aJIbHOM CeTH MOXUIIEHUMN, U KUTEIb
T000M CTpaHBI MOXKET OKa3aThCs B €€ TIOJI3EMHOM ILIICHY.

Ha nue mnenTpasbHOW MIaXThl HaXOOUTCS CTOsIHKA uisi kopaOneit mpumensiieB (CK).
BonpmmHCcTBO MX uMEOT ¢GopMy IUCKA, HO WHOTAA MPHIETAIOT Takxke chepudeckne u
OBAJIbHBIE.

Ha cenpMom sTaxke HapsiAy ¢ KPUOTEHHOM «KYHCTKaMepOu» HaXOIATCS SHEPreTUYECKue
yctaHoBku mpuinensieB (DY), XKupas sHepruss Heap, B OCOOCHHOCTH OCEBINAsh IHEPTHUSA
MACCOBBIX UEIOBEYECKUX KOH(IUKTOB U CTPATaHU — CaMblil IIEHHBIA 36MHOM MPOAYKT AJIsl HUX.
OHu HakamMBalOT €€ Ha YCTPOMCTBaX, KOTOpbIE OYEBUJCI] Ha3Bal «CHHPATbHBIMU
KOHJIGHCATOpaMH». OTH HAKOIUIEHUS PACXOAYIOTCS HAa MECTHbIE TEXHOJIOTHYECKUE HYXKIbI
MIPUIIEIIBIIEB ¥ TPAHCIIOPTUPYIOTCSI BOBHE.

Wtak, mpoiias B 3TOW cTaThe CBEPXY JOHU3Y MO Jajiekoil 0ase, Bbl TENEpb 3HAETE, YeM
3aHHUMAlOTCs ee oOuTartenu. BO3MOXXKHO, MHOTHUM 3TO TOKaXETCS MpavyHOl (aHTAaCTHKOH, a
3axBar B HJIO co Bcemu mocnencTBUsAMU — MAJIOPEAIBHBIM IIOBOPOTOM CBOEW KM3HU. Mexay
TEM, 1O JaHHBIM Y(OJOroB, YUCIO TAKHX MOXHUILEHHH €XEroJHO MPEBOCXOIUT, K IpUMEpPY,
YHUCJIO JKEPTB TEPPOPU3MaA, KOTOPBIM ceiidyac 0003HAaUEH TIABHOW MEXTYHApPOIHON MPOoOIEeMOii.
Mpbl OTHIOOH HE NyraeM HaIlUX YHUTaTelied HOBOW yrpo3oil, Tem Oojee 4YTO OHa HE HOBEe
yenoBedeckoro obmectBa. Ho MoxeT ObITh, Haxoasach B XXI Beke, yKe mopa CpocuTh cedst 1
TEeX, KOr0 MbI BEIOMpaeM BO BIACTh: «YTO MBI B CHJIaX CHENIATh, YTOOBI MMPEKPATUTH 3TO?»



Uro kacaeTcs MO3UIMH aBTOpa, TO HempuemieMm oTBeT: «Hudero, Tyt Mbl OECCHIBLHBI.
Kak MuHMMYM clieqyeT NPHU3HATH CJI0KMBILIYIOCSI CUTYallMI0 U IepecTaTh 3aurpbiBaTh ¢
cepoil MHOIUIAHETHOW HEYHUCTHI0 HA TOCYJIApCTBEHHOM WJIM JIMYHOM YpPOBHe. A Kak
MaKCHMYyM — BOCIIUTATh B ce0€ U B CIEAYIOLIUX MOKOJICHUSIX HPAaBCTBEHHOCTh, KOTOpasi, Oyay4u
JyXOBHOW CHJIOW, HE MO3BOJIUT JIOOBIM TPHUIIEIBIAM C JIFOOBIMU TEXHOJOTHSIMH CYHTATh HAC,
3eMJISIH, PaCXOIHBIM MaTepUAIOM.

«HJIO», Ne4 (588), 2009. C. 4.
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