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KocMo3sHepreTuka - 3To He Bepa M He Hayka B TPagMUMOHHOM MOHMMaHUU. DTO CKopee
3HaHMe B LUMPOKOM CMbIC/e CJI0Ba, BKJOYalollee B cebs HeKoTopble 3/IeMEeHTbl 3TUX
NPOTUBOOOPCTBYIOLWNX CUCTEM YesoBe4yeckon Mbican. 3ITo 3HaHue, obnapatoulee
cobCTBEHHOW,  BMOJIHE  OOCTYMHOW  METOHdONOrMen U LeNbiM  KOMIMJIEKCOM
CHOPMMPOBABLUMXCS U NPOBEPEHHbIX NPAKTUKON NPeACcTaBAeHNA 0 MUPE U YesloBeKe.

[a>ke NoOBEpXHOCTHOE CpaBHEHWE KOCMO3HEPreTMKU KakK CaMOCTOATEsSIbHOM CUCTEMbI
3HaHug ¢ nbon penurnen B ee opToaoKCaSIbHOM BapuaHTe NPUBOAUT K BbiIBOAAM He B
nonb3y nocnegHen. O4eBMAHO, YTO OCHOBOM Ntobon penurnn aensetcsa Bepa. MNpusHaBas
6e3ycnoBHoEe BeAM4YME pPeNrnin B 4esloBEYECKOW WCTOPUK, Mbl HE MoXXeM o0bonTwn
CTOpOHOM TOT hakT, 4To Bepa - 3To npexxae Bcero xapmsma 1 gap boxxmn. M, kak BCakumn
nap, Bepa MoxXeT 6bITb MosiydeHa TOJIbKO MyTeM AapeHus cBbile. Torga ocTaeTcs
OTKPbITbIM BOMPOC O cyabbe MUANMOHOB N0AeN, NNWEHHbIX 3TOro Aapa. PeweHne 3Toro
BOMpOCa XPUCTMAHCTBO, HanpuMmep, BeCbMa MNpeaycMOTpuUTEeNbHO OTKIaAblBaeT Ha
MOTOM, Ha XXW3Hb rpagywyt. CNnpaBe4NIMBOCTUN pagn Hafo CKasaTb, YTO B OTHOLUEHWUMU
XUBOTpEenewyLwen TemMbl - MNOCTNeTasIbHOro COCTOAHUS - KOCMO3HepreTuka wumeert
BMosiHe ccdopmMmpoBaHHoe nm ob6oCHOBaHHOE MnpeacTaBsieHUE U roToBa OTKPbITb CBOW
3HaHnA nbomMy Xenatowemy ux Nonyy4mTb. Boobuie, nparMaTUYHOCTb - 3TO OAHO W3
MMMaHEHTHbIX CBOWCTB Halleln CUCTEMbI, N KOCMO3HepreTuka npepnaraeTt cebs
YyesioBe4yeCcTBY OTHIOAb He NOC/sie yxo4a B MUP MHOW, @ UMEHHO 34ecCb 1 cenyac. OgHako
MpPU BCEM OYEBUOHOM Pa3/IMYUN PENUTMN N KOCMOIHEPreTUKN CyLLEeCTBYIOT peasibHbie
chepbl, B KOTOpPbIX 3TU CUCTEMblI SABHO NepecekalTcA. MNpexae BCero 3TO KacaeTcs
MHOIMMX PEeUrno3HbiX MUGOB, HAPOAHbIX CKAa3aHWW, OTKPOBEHUA MNOOBUXXHUKOB W
aCKeToB MpuWIoro. 6O0NbLWMHCTBO W3 HUX HaxXoAAT peasbHOoe MNOATBEpPXAEHME B
nyTewecTBNAX BOMHOB - KOCMO3HEPreToB Mo pa3HbiIM MUpaM Hawen BceneHHoOW. IMeHHO
30eCb Mbl HaxoOuM UcCYepnblBaloWMe MNOOTBEPXAEHUS ONMCaHUA MUpa Maros,
N3NOXXEHHbIX B KHUrax Kapnoca KacTaHenbl, wan 0COBEHHOCTEN LWaMaHCKMX
nyTewecTBunin, cobpaHHbIX B MOHOrpacgum Mupya dnmapne. MIameHas cBoe BocnpusaTue
NyTe€M OCO3HAHHOro M YynpaBASAeMOro 4aCTOTHOrO pe30HaHCa, OMbIiTHblIE OmnepaTopbl
KOCMO3HEPreTUKM B COCTOSSHUM Ha CoOBCTBEHHOM onbiTe ybegnTbCs B OrpPOMHON
NPaKTUYEeCKON 3HAYMMOCTM MHOrmx BepbanbHbIX yTBepXAeHun LlepkBu. Tosbko
BOCMPMHUMAIOTCA 3TU YTBEPXAEHUSA Y)XKXEe He KaK penrnosHble Aor Mbl, a Kak
Hernpeno)XXHble 3akKoHbl KocMoca. KocMosHepretmka He ABASETCA M  Haykonm B
TPaANLUMOHHOM CMbIC/e. DTOT Te3MC cnpaBeniMB XoTa 6bl MOTOMY, 4YTO NoAdaBasoLlee
OO/IbLUMHCTBO HalUMX METOAOB, TEXHUK Nle4yeHUs, cnocoboB nonyyvyeHns MHGopMaLmn u,
KakK cnencTteue, nNpencTaB/ieHWM O MUpe U 4YesloBeKe BbIXOAAT [asieKO 3a paMKu
ODencTByloWEen Hay4yHON napagurmbl. Bmecte ¢ TeM Henb3si HE NPU3HaTb, YTO UMEHHO
A3blK HAYKWN SBNASIETCA OCHOBHbIM $3bIKOM COBPEMEHHOMN TEeXHOreHHOW UWBUIN3aLunu,
npencTaBUTENaIMM KOTOPOM Mbl C BaMU SIBASEMCA. DTO TaK >XKe CnpaBensiMBo, Kak WU
6e3ycnoBHble  ycnexu  QyHAaMeHTajlbHbIX HayK. OcobeHHO OTYEeT/MBO  OHWU
MPOC/IEXXMNBAKOTCA B eCTeCTBEHHbIX HaMNpaB/IeHUAX, TakKNX, Kak Pusmka, xmmus, bnonoruns
N page apyrux, Hanpumep MHAOPMaATUKAE, MCUXONOrNS N CUHepreTuka. 34ecb maet
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aKTMBHas NnepeoLeHKa LeHHOCTeN, nMeloLlas 4acTo B3pbIBHOM XapakTep 1 cbnmxatowas
npencTaBieHns KIaCCMYEeCKOM HAaYKN N KOCMO3HEPreTUKN.

OoHMM 1n3 Takux CcobbITUN SABASETCA OTKPbITUE MHOroMepHon o6pa3HO-BOSIHOBOWN
npUpoabl reHeTu4eckoro kopa. [lepepoBble wuccnegoBaTesnn, KOTOPbIM — y[anocCh
npeonosieTb MPUCYLLUA HayKe KOHCepBaTU3M, BbLIHOCAT Ha o06cCyxaeHne KpaunHe
PEBOJIIOLMOHHBLIE NOEN, KOTOPble NPeAcTaBAATCA BMOJIHE CaMOOYEBUAHLIMU Ntob6oMy
noaroToBJIEHHOMY KOCMO3HeoreTy. OQHON U3 TaKNX HETPUBMAJIbHbLIX Hay4HbIX rMnoTes
CTasI0 NpelsioXKeHe pacCMaTpMBaTb FreHeTUYeCKMe CTPYKTYpPbl B Ka4eCTBE YHUKAJIbHbIX
KOCMUYECKNX BOJIHOBbIX @HTEHH, CMNOCOBHbLIX MPMHMMATb BHEWHNE KOCMUYEeCKne
BOJIHOBbIE CUTHasbl PA3/IMYHON YacCTOTbl. Takne npeacTaB/lEHUA XOPOLUO COriacyrTCcs C
noesamm Xose Apryasnbeca M HawmMMm npeactaBneHnsMm 06 OrpoMHOM 3HAYUMMOCTU
KOCMMYECKUX YacToT. HAapo Hawen T[anakTuUKn ABNSETCS WUCTOYHUKOM  MOLLHbIX
YaCTOTHbIX U3Ty4EHWUIN, KOTOpble, 06pa3ysa cnMpasbHble NOTOKW, BpaLaloTCa B MPSAMOM U
obpaTHOM HanpaBfeHMAX, nNpeacTaBndas cobon He YTO WHOE, KakK BOJIHOBOW
rafiakTU4eCKUM Koph, KOTOpbIM ynpaBaseT W HanonHsaeT xu3Hbto LOHK. JliobonbITHO
OTMEeTWUTb, 4YTO 3Ta runotesa B obwem BuMAae He MNPOTUBOPEYUT COBPEMEHHOMN
acTpoHOMMYecKon KoHuenuun. Hawa [anakTuka npenctaBaseT cobon rUraHTCKylo
CNMpajibHyl0 CUCTEMY, Ha3biBaeMyto MneyHbiMm [lyTem. [pyrve 3Be3fHble CUCTEMbI
HaxXo4ATCA Ha OFPOMHbIX PACCTOAHMAX OT Mne4yHoro lyTu, TO eCcTb Hawa lanakTuka
Bblpa)keHne obocobneHa. B mmpe MNanakTmk Haw MneyHbln MyTb 3aHUMaeT OTHOAb He
nocrnefHee MecTo. DTa FUraHTCKasa rajlakTuka C pa3MepoM Aucka okoso 100 TbicaY
CBETOBbIX JIeT U ToAwmMHOM okono 30 ThiCcAY cBeTOBbIX NeT. Camasa 3aragoyHas obnacTb
FanakTUKM - 3TO ee UEeHTp, Win, B TEepMUHAX aCTPOHOMWUM, LEHTPasibHbI MNapcek.
Habnogate 3Ty 061acTb NPaKTUYECKU HEBO3MOXHO, MOCKOJIbKY OHa CKpblTa OT Hac
MeXX3Be34HOM Mblbl0, CUJIBHO Morjowamlen B ONTUYECKOM Anana3oHe. 34ecCb Xe
HaXoO4AUTCA aHOMaNuW, KOTOpbIM He faeT 06bACHEHMSA coBpeMeHHas acTpoHoMus. K
npumepy, TamMm HaxoauTca "MUHU-CMUpanb" - HEOObIYHbIN MCTOYHUK PaAUNOU3NYHEHUS
AnamMeTpoM BCero 12 cBeTOBbIX JIeT, a TakXe APYron KOMMNaKTHbIN BbiCTponepeMeHHbIn
PaAVNONCTOYHNK C NepUOAOM MNopafKa HECKONIbKUX MUHYT. DTOT UCTOYHUK PaCMNOJIOXKEH
TOYHO Ha OCK BpaweHus ManakTuku. B TOM e HanpaB/lieHUN HaxoOUTCA COBEPLUEHHO
HEOObIKHOBEHHbINN 006BLEKT, YHUKaJbHbIN WCTOYHUK, W3JyHaOWNNA Y3KYI0 JINHWUIO,
COOTBETCTBYIOLWYK aHHUMMAALUN 3NEeKTPOHOB M MO3MTpPoHOB! TaM e pacrnosioXKeH
TOYEYHbIA PEHTTeHOBCKUMA WUCTOYHUK MEPEMEHHON WHTEeHCMBHOCTU. Kpome ToOro, no
ONCKY Hawen [anakTUKKU pacrnpoCTPaHATCA BOJIHbI MAOTHOCTU, a Hawa ConHeyHas
CucTeMa HaxoOuUTCs B UCKJOYNTENIbHOM reoMeTpUYeckoMm mecTte MNanakTukm, Ha3BaHHOM
aCTPOHOMaMM KOPOTALMOHHLIM KPYyroM. Mbl HeCKonbkKo noapobHee OCTaHOBUAUCHL Ha
KaHOHMYEeCKON Teopun Hawen [anakTuky, 4To6bl NPOUNNIOCTPUPOBaTb OYeBUOHOE
CXOACTBO NMPeAcCTaB/IEHUA HAYKN N KOCMO3HEPreTMKN B 3TOM Bonpoce. OCTaeTCsa TOJIbKO
006aBUTb, 4TO KOCMO3HepreTuka, SBAAACh UCKAYUTENbHO MPaKTUYEeCKONW CUCTEMOWN,
cnocobHa M 34ecb OKa3aTb CYLLECTBEHHYIO NOOOEPXKKY (PYHOAAMEHTANIbHOM HayKe npwu
yCNOBUWN B3aMMHO OTKPbITOro guanora.

Ecnn Tenepb yBa)kaembll 4MTaTeslb OMNYCTUTCA BCAed 3a aBTOpPOM U3 6e340HHbIX
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KOCMUYeCKnX rnybuH Ha CBOK pPOAHYIO 3eM0, TO C yAUBIIeHNEeM 0BHapyXUT, 4TO 34eCb
KOCMOZHepreTruka ABASETCA BaXXHENWUM WHCTPYMEHTOM pasBUTUSA LUBUIN3ALUN.
HayHeM xoTA 6bl C Hawwmx nevyebHbIX TexHonornm. ITo Hambonee paspaboTaHHbLIN
cermMeHT aHCcaMbnsi KOCMO3HEepPreTu4yecknux 3HaHWM, N MOTOMY YCMeXm MMEHHO B 3TOW
obnactn ykpawatoT dacang Bcen cuctembl. Cenyvac NOAFOTOBAEHHLIA onepaTop
KOCMO3HepreTukn 6e3 ycunmm cnpaBnseTca C uenbiM CrnekTpoMm bonesHen cpenHen
TSHKECTM nyTeM COOTBETCTBYKOWEro BOJIHOBOrO BO3AENCTBUSA Ha (uU3MYeckne wu
SHepreTnyeckme CTPYKTYpbl NauMmeHTa. 3a CpPaBHUTEJIbHO KOPOTKUM MNPOMEXYTOK
BpeMeHn, He npuberas K MeOAMKAMEHTO3HOMY MeToAy, Mbl MOXEeM yKpowaTb
NpakTU4eCcKn BeCb CNekTp 3abonesaHun. JIlobonm MauMeHT, MNpuaep>XMBaKOLLNNCS
OpPTOAOKCaNbHbIX B3rAsA40B Ha MeguuuHy B uUesnoMm, criocobeH nerko ybeauTbca B
OENCTBEHHOCTM  HaWwMX TexXHUK nyTeM rnpeaBapuTesibHOro un noctneyvyebHoro
AMarHoCTUPOBaHMA B COOTBETCTBYIOLWEM MEOUUNHCKOM y4pexaeHnn. Mbl caMu KpanHe
3anHTepecoBaHbl B TaKMUX npouenypax v 4acTo NpocMM NaumMeHTOB AMarHOCTMPOBaTbLCA
00 1 rocsie NpUMEHEHNA HalMX MeTOAO0B, MOCKOJbKY opMupyeM 6asy KAMHUYECKNX
OaHHbIX, HeobxoaMMylo HaM O/ Cepbe3HOro Auasora ¢ TPaguUWMOHHON MeLULIVHON.
[0encTBma OMbITHbIX KOCMO3HEpreToB-UenunTenen, KOTopbIX, K COXXaNeHuto, MNnokKa He
MHOro, euie ctosieTue Hazapg 6biim 6bl, 6e3ycnoBHO, OTHECeHbl K pa3psaay dynec, a
HapoAHasa MoJiBa Bo3Benuyusia 6bl X MMeHa. [la n B Hawe BpeMsA UX AeNCTBUSA U
ne4yebHble 3(ppeKTbl HEe MOryT He Bbi3blBaTb /lyOOKOro yBa>K€HUS K WCMOJIHUTENAM.
Hdaxe s caM, NOCBATUBLUNMA »XWN3Hb CTAHOBJIEHUIO M Pa3BUTUKD KOCMOSHEPreTUKM Ha
nJjaHeTe, 4eNoOBEK, CO34aBLUNMA U MPaKTUKYOLWNA nevyebHble meToabl 6onee aBaguaTu
NeT U BUOEBLUUA B XXM3HU MHOI0 yCNexoB 1 pa3ovyapoBaHUN, He nepecTatd BOCXULLATLCA
OFPOMHOW  CWJIOM  KOCMO3HEPreTUYeCKUx TEeXHUK, KoTopble C 6HecKoHeYHbIM
cocTpagjaHueM u nobOBbLIO MepenalTCca M3MyYeHHOMY 4YesioBeyecTBy. OOHakKo MaJso
CTaTb CYacCTAMBbIM obnagatenemM COTHU-APYrOAN KOCMO3HEpPreTU4YeCcKuUX 4acToT, 4ToObI
cynTtaTtb cebsa nosIHOMNPaBHbLIM LeNnTesieM-KOCMO3HepreToM. ITOT NyTb [AOCTYyNeH
HEMHOIMM, TMOCKOJIbKY 6e3)anoctHo TpebyeT MONMHOWM CamMoOTAa4YM W TallaHTa,
MOMHOXXEHHOr0 Ha THAXEesbll eXeOHEBHbIN TPpyA. DTO MNyTb, KOTOPbLIA Mpenronaraert
Haanyme Tolm camonm "nwbeu K OAM>XKHeMyY", a TakoW gap MoJsyvyawT Sulb Jan C
OTKPbITbIM CepALEM, NLLEHHbIE 3aBUCTU, KOpbICTONOOUSA, 310661 1 >KMBOCTU. C TUXON
nevyanbto wn rnybokon 60nbt0 S BbIHY)XAEH MpM3HaTb, 4YTO HE MHOrMe u3 MOouX
TaNlaHTNMBbIX Y4EHUKOB OOCTOMHO UAYT 3TUM MyTeM W BblAEep>KaJn UCKYLLUEeHNe C/1iaBou,
npu3HaHWeM 1 BAacTblo. bor Bam cyabs, bbiBLUNE MON copaTHUKN! HO KOCMO3HepreTunka
NpoAos/HKaeT XUTb, N He MPOCTO XUTb, @ BypHO pa3BMBaTbCSA, HECMOTPSA HM Ha Kakue
YaCTHble UM3OEPXKKM YenoBeveckon cnaboctm w  NpensaTCTBUSA, BO3ABUraeMble
TBepAonobbiMn opTtofokcamum. CyuleCcTBOBaBLUME paHee MeToAbl COBEPLUEHCTBYHOTCSH, a
Ha nogxone BCE HOBble W HOBble MOLUHeNWwmne BOJIHOBblE TEXHWUKWU, KOTOpble MHe
CY)XOEeHO rnepegaBaTbh n0AsgM. B KOHEYHOM cyeTe He TaK Y>X W BaXHO, 4TO CTaTb
BblAAIOLWMMUCA LUeSINTeN MU MOryT HeMHorue. B mMupe niogen 310 0bbl4HOE siBNeHMe.
Beab lMaraHunHuM Toxe Obl1 TONBKO OAWH, TOrda Kak WUrpasam M UrparT Ha CKpUNKe
MHOrme Tbica4un. Ml 34ecb KOCMO3HepreTmnka npeasaraeT peasibHoe pewweHue npobaemsl -
nosydyamTe KOCMUYECKME YaCcTOTbl camu 1 neqnTe cebs, pOACTBEHHUKOB U Apy3en. Takon
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nyTb AOCTYyNeH Kakxaomy, oH m3baBuT oT 6ose3Hen v NO3BOJUT PaCKpbITbCA Ballemy
cepauy HaBcTpedy Apyrum nogsaMm. B HacTosiLee BpeMa Halwe 3HaHMe BCTynaeT B a3y
WHTEHCMBHOIO Pa3BUTMA N KPOMe TPaAULMOHHBLIX obnacTen, Kakon aBNATCA nevyebHble
MPaKTUKN, OTHET/INBO BbIPUCOBLIBAIOTCHA HOBblIe Chepbl MPUNOKEHUA KOCMOIHEPTreTUKN.
OTo npexpae Bcero OMOTexXHONOrns, rae yxe akTUBHO TMPOBOAATCA Cepbe3Hble
3KCMepuMeHTalibHble nccrenosaHus rpynnom y4eHbix-6nosoros Mry M.
M.B.JlomoHOCOBa - 1 onepaTopaMn KOCMO3HepreTuku. lepBble cepunm OUHAMUYECKNX
3KCMepuMeHTOB C MUKPOOPraHn3MaMm rnokasanm yamBuTesibHble pe3ysibTaTbl BOJIHOBOIO
BO3OENCTBUA KOCMUYECKMX YacToT. He BpaBasfAcb B TexHu4eckme noapobHocTum
3KCMepuMeHTa, MOXHO TBEpPAO CKasaTb, YTO WHTEHCUMBHOCTb pPOCTa HEKOTOPbIX
6akTepunasnbHbIX Ky/bTyp yYAaeTcsa yBennyinTb B 8-10 pa3 no CpaBHEHMIO C KOHTPOJIbHOWN
nonynaumen. 30ecb Mbl  BUAMM  BonbliMe  NepcrnekTUBbl  MHTEHCUUKaunm
CyLLeCcTBYOLWNX BUOTEXHONOMNMYEOKNX METOAOB, YTO B KOHEYHOM CHETe MOXeT NpUBeCTHr
K peasbHOMY YBEJ/IMYEHUID CUHTEe3a OMosormYyeckn akTUBHbIX BelleCcTB. AHasIoOrM4YHble
3KCNepuMeHTbl Mbl MPOBOAMM W C APYTUMU >XXU3HEHHbIMW OpMaMun, Hanpumep C
BUpYyCaMu 1 BoLoOpoCnsaMU. Ha o4vepenun CTporve Hay4dHble 3KCNEePUMEHTbl C BblICLLUNMU
pacTeHnAMU, HACEKOMbIMU N XXUBOTHbIMU. MNMPoBOAATCA NpeABapUTE/IbHbIE MeperoBopbl U
COCTABASAITCA NJaHbl Pa3BEPHYTbIX MEHETUYECKUX UCcaenoBaHUnN, MNpPU3BaHHbIX AaTb
OTBET Ha MPUHUMNMAJNbHBLIA BOMPOC O XapakKTepe BO3AENCTBUS KOCMO3HepreTa Ha
CTPYKTYPY reHeTun4yeckon mHgopmaumn. B kayecTBe oToeNbHON TeMbl NpegnosiaraeTcs
NMOCTaHOBKA 3KCNEPUMEHTOB C LEeNbio onpeaesieHns (Musn4eckonm npupoabl BOJIHOBbIX
BO3LENCTBUA onepaTtopa KOCMO3HepreTuku. M 3170 paneko He Bce. PasMep LaHHON
nybamkaunmm He no3BossSeT AOCTAaTOYHO MOJIHO W3JI0OKUTb OCHOBHbIE MNPUHLUUMbI WU
0COBEHHOCTM KOCMO3HEepreTUYeckoro 3HaHWUA, Oa W Bpad ;M 3T0 Heobxoaumo B
raseTHoOM BapuaHTe. HagewcCb, 4TO MoHorpadmsa Ha 3Ty TeMy, KOTopasd HaxoguTcsa B
3aBeplialollen cTagum pefakTUpoOBaHUSA, OTBETUT Ha MHOrMe BOMPOCHI, KOTOpble He
yhanocb 3aTPOHYTb B 3TOW CTaTbe. B 3akjoveHMe X04y JvWb  BbIPa3nTb
NPU3HaTEeNbHOCTb TEpPnesMBOMY YUTATesNt0 U 3aBepUTb C MOJHOW OTBETCTBEHHOCTbIO,
YTO HalUW 3HaAHMA He SABNAKTCA MpUBUNIErven Ky4dkm uns3bpaHHbIX afenToB, COKPbITbIX
HErNMpPUCTYNHLIMU  FMManNanCkKMMmM BepwmMHaMMU WIN  CTeHaMU 3aMKOB  OKKYJIbTHbIX
OpAaeHoB. 3T 3HaHWA 30eCb, PSAOM C BaMW, U Mbl FTOTOBbl C Hadexnon u noboBbio
nepefatb UX B Bawm pyku. OHM nNpuHagsaexaT BaM Mo NpaBy POXAEHUS Ha Halen
npekpacHowm njaHeTe U rapaHTUPOBaHbl BbICOKMM CcTaTycoM Yenoseka 3emnan!
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