PASMBIIIJVIEHUSA U3 TTIPAITAHTHA HUJIAAM
B IOUCKAX BECKOHEYHOI'O — Yactb nepBas
podgeccop I'. Benkarapaman
ITyTremecTBue HaUMHAeTCS

Can Pam u cepieuHble IIPUBETCTBHMS BCEM UUTATENAM. S| XOuy IpENIOKUTh BaM OTIPABUTHCS B
uHTepecHoe mytemectBue, B kotopoM Mbl BMecTte Oynem MCKATHh BECKOHEYHOCTD. Yenorek
YK€ JaBHO TBITAETCS OTHICKaTh O0€CKOHEYHOCTh. HO MBI mOmoiaéM K 3TOMY BOMPOCY COBCEM IIO-
Ipyromy. MBIl HayHEM C HCCIEJOBAaHUs BCEIECHHOW, B KOTOPOM MBI KMBEM, W IOCIYIIAEM, YTO
TOBOPAT O HEeH COBPCMCHHBIC YUCHBIC. ITocie 3Toro Ml HCCIICAYCM ABJICHUSA, KOTOPBIC HAXOOATCA Yy
camoro nopora Hacrosmeit beckoneunoctu!

OT BUAMMOr0 MUPa K HEBUIMMOMY

Hame myremectBue OyaeT JUIMTEIBHBIM U JUIS TOTO, YTOOBI BBl MMEINU NPECTABICHHE O TOM, KyJa
MBI HalpaBUMCS, s CKaXy BaM, YTO Mbl HayHeM C Buaumoro mmpa, a Mo3ke OTHpPAaBUMCS B
TaMHCTBeHHOE mapcTBo Hesuammoro mmpa! IlosTomy OyabTe TOTOBBI K TOJOBOKPYKHTEIHHOMY
IyTEUIECTBUIO!

B HameM JUIMTENBHOM Type MbI BCTPETHMCS CO MHOTMMH BELIaMH, O KOTOPBIX Y HAC €CTh JIMIIb
OTJAJICHHOE MPEJICTaBIEHUE, HO B OJHOM BBl MOKETE OBITh YBEPEHBI: Kysa Obl Mbl HU OTIPaBHJIUCH,
MBI HE CMOXEM He yBHJETh ciaBy M MorymectBo bora! Ilostomy naxe, ecnu Bam u Oynyt
BCTPEUYATHCS BEIU, KOTOPBIE BBl €1Ba MOXETE IOHATH, HE IyralTech. BMECTO 3TOro MoOnbITalTECH,
HACKOJIBKO 3TO BO3MOXHO, IIPOCTO AyMaTh O BeIrunu bora n Hacnaxxaarbes 6JaxeHCTBOM!

Be1 roroBs1? Ipucternynu pemuun 6e3onacuHoctu? Toraa Mbl oTrpaBiseMcst psiMo ceifuac!
ITocMoTpuM Ha 3Be3/bI

JlaBaiiTe BbIiiieM Ha ynHIy U TOCMOTpUM Ha He0o. Kakasi Tuxast u KpacuBasi HOUb, 2 HE0O YHUCTOE U
Ha HEM TaK OTUYETIMBO BUJIHBI 3B€3/1bl. MBI JOJIKHBI OBITH OJIarolapHbI CyIb0E 3a TO, YTO MBI MOYKEM
BHUJIETH 3BE3IbI.

Bo MHoOrmx mecrax IUIaHETHI, JIIOAU OOJbIIE HE MOTYT CMOTpPETh Ha 3Be3Nbl. 3HaeTe Mmodemy?
CymiecTByeT 1Be MPUYMHBL: TepBas - CIUIIKOM OoJblIasi 3arpsS3HEHHOCTh aTMOc(epbl, U BTOpas —
YEJIOBEK YCTAHOBMUJI CIIMIIKOM MHOIO HMCKYCCTBEHHBIX MCTOYHUKOB CBETa, KOTOPBIE CKPBIBAIOT
3BE3/IBI.

He60 tak kpacuBo, He mpaBna au? M Mbl MOKEM CMOTPETh Ha HETO COBEPIICHHO OeCIjiaTHO, HE
NOKyIasi HUKakux OmieToB U He OpoHupys mecta! Tem He MeHee, KaKk MHOTO JIIOJEH CMOTpPST Ha
He00? B 3ToM 3akirouaeTcs Tpareausi coBpeMeHHoro mupa! Becem Ham ¢ JeTcTBa M3BECTHA MECEHKA O
3Be3ax:

Cusii, cusiii MaJIeHbKas 3BE3/I0YKa,
Kak MHe uHTEpecHO, KTO ThI €CTh!

MBI pagyeMm CBOUX Ipy3€H, KOrJa OHU IPUXOAAT K HaM, U IIPOCUM JAETEU CHETh 3Ty IECEHKY, MU
TOr0, YTOOBI MPOMU3BECTU HAa HMX BrHeuaTiieHue. Ho uHTEepecyemcs M Mbl 3Be3aMy 0OJbIlE 3TOr0?
JlaBaiiTe mpoBesieM BpeMs B pa3MblliuIeHUH o 3Be3fax! JlaBaiiTe mocMoTpuM B TiIyOHHY HebOa. 3HaeTe
JIM BBI, YTO MBI TaM YBUJIUM?



S pacckaxy Bam! TaM MBI YBUIMM BC€, YTO TOJIBKO MOXEM cebe mpeacTaBuTh. M s mpuBeay KpaTtkoe
onucaHue MaciITaboB U Pa3MEPOB TEX BEIIEH, O KOTOPBIX Mbl Oy/1eM TOBOPHUT.

N3mepenue paccTosiHus ¢ MOMOUIbIO CBETOBBIX JI€T

Heckonbko ci0B 0 pa3mepax Halleld BCEIEHHOW: OHa orpomHa. Sl He mpeyBeIuyYMBar0, OHA
neicTBUTENbHO orpoMHa. OHa Tak HEOOBATHA, UTO I TOTO, YTOOBI €€ U3MEPUTh, HAM HEe00XoIuMa
Mepa JUIMHBI HAMHOTO OOJIbIIIast, Y4eM KUIOMETp, KOTOPBIA MbI HCIIOIb3YEM ISl TOTO, YTOOBI U3MEPSThH
OOBIYHBIE PAacCTOSHUA. MBI MOXXKeM U3MepuTh pacctossHue ot [lyrranmaptu 1o Heio PIopKa, HCIIOIB3YS
KUJIOMETPBI, HO B MacIITabax BCEICHHON, KUJIOMETP — 3TO OYEHb HEOOJIBIIOE PACCTOSTHHE.

B sTOM cityyae MBI TOJKHBI HCIIOIB30BaTh MEPY UTMHBI, KOTOpas HazbiBaeTcst cBeToBoit roxa (CI'), aTo
TO PACCTOSIHHE, KOTOPOE CBET MPOXOJUT 3a OJUH TroJ. Bo3MOXKHO, BbI 3HaeTe, 4TO CBET JIETUT CO
ckopoctbio mpubnm3uTensHo 300,000 kmmomerpoB B cekyHay! [la, B cexkynay! CoisHie usmydaer
CBCT, U OH JOCTUIaCT 3eMIu BCEro 3a BOCEMb MHUHYT.

CoBepiieHHO 0YEBUAHO, YTO ¢ omotsio CI' u3mepsitores Oolbiiue paccTostHus. Ecu 3TO BBRIPa3UTh
¢ moMoIIe0 mudp, TO HYKHO TIpoaenats cienyromue Beraucienus: 300,000 x 3,600 x 24 x 365 k.
Brl MOXETEC CaMHu HO,Z[C‘-II/ITaTb! ECJII/I BaM HE€ OUYCHbL-TO HpaBI/ITC}I 3aHUMATBCA MATCMATUUYCCKUMHU
BBIYHMCIICHUSIMU, TO sI CKaxy BaM, 4to oauH CI' mpuOmu3uTeNnbHO paBeH AEBATH TPUIUTMOHAM
KkusioMeTpoB. Ecim BaM mokazanock, 9YTO 3TO OYEHb OOJIBIIOE PACCTOSHUE, TO JANbIIE BAC OKUIACT
eni€ OonbIIHi cropnpu3!

JlaBaiiTe HAYHEM C MCCIEIOBAaHMS HAIIEH COJHEYHOUW crucTeMbl. CONHIE, KOTOPOE SABJISIETCA LIEHTPOM
COJIHEUHOM cHUCTeMBI, 3TO 3Be3/a. Kak s yxe ckazai BaM, cBeT oT CoJHIIA TOCTUTraeT 3eMJIM BCEro 3a
BOCEMb MUHYT, a J10 TuTaHeThI [1TyTOH 3a MTh C MOJIOBUHOM YacoB.

Takux 3Be3n kak Hamie COJIHIE CYIIECTBYET, MO KpallHEH Mepe, MuwuMapa, Aa, Muwumapa. OHu
ABJISIIOTCS 4acTbIO0 HAIlEW TaJIaKTUKH, KOTOpas HasbiBaeTcs Mueunsiii Ilyrs. Iuamerp Miednoro
[Tyt mpubmmsutensHo paBed 100,000 cBeroBbiM romam. ['amaktuka Oonbmas. [la, 3To Tak, HO Kak
roBopurcs: «Bbl elle, Ha caMoM Jieje, HU4ero He BUJENH ! »

Cpavu: IloBeauTesb HALLICH FAJIAKTHKH U BCell BCEJIEHHOM

Ecnn nocMoTpeTh 3a mpenensl ralakTUKU, TO TaM Haxonsatcess OtnenbHble 3Be3aHble DopMUpoBaHUs
(O3®), kKoTOpBIE COCTOAT MPUOIM3UTENHHO U3 JIECATH WM TATHACCATH TanakTuk. O3®d, B KoTOpOM
HaXoOUuTCA rajjakTuka Mieunoro HyTI/I, COCTOUT HpI/I6JII/ISI/ITeJIBHO 13 ABaJllaTH IraJJaKTUK.

lanaktuka AHgpOMeEbl, 0 KOTOPOI MBI €1Ba JIX YTO-TO CJIBIIIAIN, BXOAUT B TO ke O3D, yTo 1 Haia
rajgaktuka Miedynoro [lytu. Mel 3Haem nuametp rainaktuku Mieunoro [lytu m Moxkem ckaszaTb, 4TO
cpennee O3® oxBaThIBAa€T PACCTOSTHUE B TPU MWUIMOHA CBETOBBIX JIET. Ternepbp Mbl TOBOPHUM O
OOJIBIINX PACCTOSIHUSX, HE MpaBAa JIu?

[Noiinemte masnplie U TOCMOTPUM Ha CTPYKTYpY elle Ooibliero pazmepa — ['anaktuieckoe 3Be3aHOE
Cxomenne. O6pryHOe 3Be31HOe CKOIUICHHE BKIIFOUAET B ¢€0s1 OKOJIO THICSYH TAJIAKTHK, a €€ pa3Mephl
OXBAaTBIBAIOT OKOJIO MATHAALATH MUJUIMOHOB CBETOBBIX JIET.

Hanee unyt CepxOoinbime 3Be3auble CkoruieHus. OHU NMPUOIM3UTENBHO B JIECATh pa3 0oJblie, ueM
o0blyHOE 3Be3HOe CKOIUIEHHUE, TO €CTh €€ pa3Mepbl paBHbI MATUIECATH MUUIMOHAM CBETOBBIX JIET.
Pa3mepsl Bce yBenMUMBaIOTCS U yBEINYUBAIOTCS, HE TaK JIU?

Ha neGe MBI MOXXEeM BUIETH CTPYKTYpHI €ile OOJBIIEr0 pa3Mepa, a MHOTJA aCTPOHOMBI 3aMEUaioT
HEUYTO IMOXOXKee Ha cBeTsduecsas o0bekThl. OanH M3 Takux 00OBEKTOB HasbiBaeTcsl Benukoi CreHoit!
OH cocToUT U3 HeCKOIbKUX [ anakTuuecknx 3Be3aHbIX CKOIIEHUI.
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Yro xe unet manplie?

51 He yBepeH, HO qymaro, YTO 3a MPENENIaMH 3TOr0 HAaXOIUTCSA TO, YTO Mbl MOXEM Ha3BaTh KOHLIOM
MarepuanbsHoii Bceenennoii! Paccrossaue no koHna BceneHHON NpuUONM3UTENHHO YETHIPHAILATH
OMJUTMOHOB CBETOBBIX JIeT! DTO 0O3HAUYAET, YTO, €CIIM MPSMO ceivac ¢ KoHIa BcelleHHOH MoeTUT y4
CBETa, TO OH MPWJICTUT Ha 3EMIIIO Yepe3 YeThIPHAAATh TPUIUIMOHOB JIeT (eciu 3eMilst Bce emle OyaeT
CyIIIeCTBOBaTh K TOMy BpeMeHu!) st cpaBHEHUs HAlTOMHIO BaM, 4TO cBeT COJHIIA IOCTUTAET 3eMIIH
3a BOCEMb MUHYT.

Ecnu 3amymaemcst 060 BCeM 3TOM, TO MOXXHO NPHUHTH BOT K KaKUM (HIOCO(CKUM 3aKITIOUEHHSIM.
Nuorna xk CBamu oOpamiarorcsi, HazbiBasg Ero Pexkropom MuctuTyTa Bhicmiero O6pa3zoBanus [lpu
Carpga Can, a nnorga Kanmiepom Beenennoii. Ho nHTEpecHO, MOHUMAIOT JIM TE€ JIFOAM, KOTOPBIE TaK
obparmatorcs k CBamu, Kak Benuka Beenennas!

Haie 3ro: HUYTOKHAs YaCTHYKA KOCMOCA

CBaMM TOBOpPHUT, YTO YEJIOBEK TaK Maj, HO €ro 3ro MMEEeT TMMaliaiickue pa3mepbl. [laBaiiTe Ha
MUHYTKY OCTAaHOBMMCs W IIOpa3MbIIUIIEM Ha 3Ty TeMy. MarepuanbHas BceneHHas orpaHudeHa
OTIpENICTICHHBIM PACCTOSTHUEM, HO BCE K€ OHAa OuYeHb Ooibimas. B atoii orpomHoi Bcenennoi
HaxXo4ATCsa MUIUIMApAbI U MUJIJIMAPABI T'aJIAKTHUK, a KaXAasd raJlaKTuKa COCTOUT HU3 MHIUIMAPAOB U
MUJUTHAPIOB 3BE3/I.

Hame CosHile — 3TO OfHa M3 3BE€3J] HAIIEW rajJakTHUKH, KOTopas Ha3biBaeTcss Miteunbiid [1yTe. A B
riaHetapHoi cucreme ConHIa Hama 3emiist BCEro JIMIb MaJieHbKast riaHeTa. M Ha 3Tol miaHeTe Tak
MHOT0 cTpaH. Eciau Mbl mopa3MbICIUM HaJl BCEMH 3TUMHU (pakTOopamu, TO HOWMEM, 4TO Ka)IbIil U3 HAC
MPEICTaBIsIeT COOOM BCEro JIMIIb Ype3BhIUATHO HE3HAYUTENIBHOE SBJICHHE KocMoca. U B TO ke Bpems,
Kakoe orpomMHoe y Hac 3ro! Korma Mbl HaMepeHbI IPOSIBUTh CBOE ATOMCTUYECKOE OTHOLLIEHHUE K MUPY,
HaM HYXXHO IIOCMOTPETh Ha 3BE3HOE HEOO M MOJyMaTh O HEOOBATHOCTH BceneHHOH, B KOTOPOil Mbl
)kuBem! B Hac JM0MKHO OBITH HE OTPOMHOE 3T0, a HEOOBsITHas O0XKECTBEHHAs JTHOOOBH, KOTOPOM
MUJIOCTHBBIN ["0CTIONIb HAZIENHIT HAC B MOJTHOU Mepe!

I[aBaﬁTe Tenepb BepHeMCH K HameMy HYTGH_IGCTBI/IIO. HOHI/IMaeTe JIX BbI, YTO MBI 3aI‘J'I$IHy.HI/I B CaAMBIC
OTAaJeHHbIe 4YacTH BcenenHoil, naxe He mnokugas IuiaHety 3emusi? Kak s Mory ¢ Takou
YBEPEHHOCTBHIO TOBOPUTH O pa3WYHBbIX sABICHUSIX Bcenennoit? OTKyaa Mbl 3HaeM, TlI€ U UTO
JNEHCTBUTENIHO CyliecTByeT? BepbTe mim HET, HO 3TO CTaJ0 BO3MOXHBIM TOJBKO OJjaromaps
HaOmoieHuio! S COBEpIIEHHO CEephE3HO YTBEPKIAI0, UYTO YEIIOBEK M3Yy4aeT BCEJICHHYIO Oliaromaps
HaOJIFOEHNIO 32 HEOECHBIMU CBETHJIAMMU.

XoTuTe BepbTe, XOTHTe HET, HO YeJOBeK c/Aela] YyIUBHTEJbHbIe OTKPBLITHS O CTPOEHUH
KOCMOca, cTos Ha 3emuie M o0pamasi cBoil B3risiq Ha He00. Toabko 3TOT GaKT rOBOPHUT 0 TOM,
yro bor HageJus 4es0BeKa HEBEPOSITHOW CHJIOH, KOTOPOM HeT Yy JAPYruX BHIAOB SKHBbIX
CyLIeCTB.

IIpeacrasienue o cBoeM mecte BO BeeneHHou

Tenepr Bo3HHMKaeT Takod Bompoc: «Kak ke MMEHHO 4eNoBeK HcciienoBail HeOo?» B mpeBHOCTH Yy
YCJIOBCKA GBIJII/I TOJIBKO T€ TIJia3a, KOTOpBIMI/I HaacInji €ro BOF. HO Jaxe ¢ UX IIOMOIIBIO, OH CMOT
caenaTth Tak MHOro. AcTpoHombl apeBHel WMuauu, I'peruu, Erunta m Kutas 3Hanm aocraTodyHo
MHOT'O O CO3BEC3UAX U IBUKCHUU 3BC3 /. OHI/I MOTJIn HpC,Z[CKaBaTB COJIHCYHBIC 3aTMCHHA U MHOXKCCTBO
JIpYruX IUIaHETapHBIX KOoHuUrypanuidi. B ocHOBHOM, Bcs momoOHass wMHGOpMAIMs OTHOCHIACH K
HepeI[BI/I)KeHI/IHM 3BE34 U UX 06pa303aH1/1171. 9TI/I 3HAHUS GBIJII/I OYCHb IIOJIC3HBI U JdaBaJiv nepBoe
MIPE/ICTABJICHUE O COJIHEUHOM cucTeMe. Mex 1y mpouuM, Tak ObLTA COCTaBJICHBI ITEPBHIE KaJCHIApH.



[lepBbIii KBaHTOBBII CKAa4OK B ATOM IIpOIECCE€ MPOM3OILIET, KOrja ObUl M300peTeH ONTHYECKUi
Teneckor. JIJis acTpOHOMHHU ATO M300pETeHHE MOXHO CPaBHHUTH C OTKpbITHeM Amepuku. C TOro
MOMEHTAa IPOIIJIO BCEro YeThIpe CTOJIEeTHS, a Kakas Ooratast coOpana unpopmanus! Korna y yenoBeka
MOSIBUJICS TEJECKOII, OH CMOT' YBUJIETh TOpa3ao 6osbiie. OH CMOT yBUIETh OUY€Hb OOJIBIINE PEAMETHI
ropas3/io OTYETJIMBEE: Y Hac ecTh yauBUTenbHbIE (ororpaduu JlyHsl u ee kparepos. Jlaxke 3TOro
JIOCTATOYHO I TOTO, YTOOBI MBI MOTJIM OIICHUTHh Ty HE3aMEHUMYIO MOMOIIb, KOTOPYIO OKa3bIBaeT
HaM TEJIECKOII.

C romamu TeNeCcKOIbl YBEIMYUBAIUCH B pa3Mepax, a Tak ke CTAHOBUJIMCH coBeplieHHee. UTo 3HauuT
coBepireHHee? CymecTByeT IBE BEHIM, KOTOPHIE OINpPENENSIOT KadyecTBO TeJecKoma — CHIa,
aKKyMYJIHMpyIolasi CBET, U paspeuieHue. Yem Oosiblie JUH3a, TEM OOJbIIE €ro MOUIHOCTb, a 4YeM
MOIIIHEE TEJIECKOIl, TeM Aajbllle YelOBEK MOKET 3arisaHyTh. [lanee, yem sydmre ¢popMa JIHH3BL, TEM
yerye OyaeT U300pakeHue — 3TO MBI 3HAEM U3 HAILIETO OIbITa oOparieHus ¢ poroannapaTom. ITH 1ABa
napaMeTpa, pasMep M KadecTBO, OMNPENENAIOT CTOMMOCTh Teneckonma. Ho 3TH pacxonsl CTOST
3aTpayeHHbIX CPEICTB.

TexHOJ0rusA MOMOraeT HaM BHAETH JAJIbIIIE

COBpeMeHHBIe TCXHOJIOTUU NPCB3OLLIN BCC OIPAHUYCHUA U MbI MOKEM CKa3aTb, YTO I[aJIBHefIHIHe
yIy4IICHUs] B 00JIACTH pa3pabOTOK HAa3eMHBIX TEJIECKOIIOB MPHUBEIYT TOJIBKO K OOJBIINM 3aTparam, a
HE K yIy4IIEHUIO KadecTBa TeIECKONoB. YTO MBI 1oipa3yMeBaeM, KOrjia roBOpuM o0 OrpaHudYeHUsIX?
D10 Bo3zeiicTBue armocdepsl! Atmochepnl? Jla, umeHHO aTMocdepsl. MBI HE 0CO3HAEM TOTO, YTO
3BE3/IbI MEPIAIOT UMEHHO Ojaromapsi atMocepe. A uX MeplaHue TaKk KPacHUBO OIMKCAHO B JETCKON
neceHke. Jleno B TOM, 9TO TUIOTHOCTh aTMOC(Ephl HE BE3/Ie OJMHAKOBAs. DTO 3aBHCUT OT Pa3IMYHBIX
(akTOpOB; MOTOJHBIX YCIOBUH, BETpa, MbUIM U T.A. B pe3ynprare 3TOr0, ¢ JAJEKUX 3BE37 O HAc
JIOJIETAIOT MPEPHIBAIOIINECS CBETOBBIC JIy4H (¥M3-3a MPEIOMIICHHSI CBETA) U MTOITOMY 3BE3/Ibl MEPIIAIOT.
MepuaHHe 3BC3J] OUYCHBb KpaCUBOC ABJICHHUC MIJid IIO3TOB, HO 4 aCTPOHOMOB O3TO 6OJ'II>H_IO€
MPENSTCTBUE, OCOOCHHO KOT/Ia OHHM XOTAT choTorpadupoBaTh 3BE31y, OT KOTOPOW HCXOIUT ciadoe
CUsSAHUC.

Kak xe m30aBUTBCS OT 3TOTO JOCTABISIIONIET0 HEeynoOcTBa Mepuanus? OIuH U3 COCOO0OB — 3TO
TIOMECTHTBH TEJIECKON B KOCMOCE, M MMEHHO TaK pOJIWIach uiaes Teneckona Xab6ma. Tenxeckonm ObLT
3aMmylIeH aMepUKaHCKUMU y4eHbIMH ¢ nomoiisio Kocmuueckoro xopabins Lllartia. OH MOMHOCTBIO
aBTOMATH3UpPOBaH W ymnpasisiercs ¢ 3emin. B kocmoce HeT atmochepbl W MOSTOMY HET IMOMEX,
KOTOpBIE 3aCTaBISIOT 3Be3lbl Meprarh. [loatomy dotorpadum momydatorcs ropasgo Jydme. S
YBEpPEH, YTO BBl YyXK€ CIBIIIAIA O Teleckorne Xab0a W BUAECIM T€ YyIUBHUTENbHBIE (oTorpadum,
KOTOPBIE C €0 MOMOIIBIO MOTYYal0T YUCHEIE.

CGFOI[HH TCJICCKOIIBI ITOCTOAHHO COBCPUICHCTBYIKOTCA, a ACTPOHOMBI OTKPBIBAIOT HOBLIC CHOCOGBI JJISL
UX WCHOJB30BaHUs. B crappie moOpele BpeMeHa HprOTOHa, 4emoBeK MOHKEH ObUT OYKBAaJbHO BCIO
HOYb CUACTb U CMOTPCTH B TCIICCKOII. Ecimu genosek Ha6n}0;[an 3a HE OYCHb OAaJICKO HaXOHHmeﬁCH
miaHeTo Mapce, KoTtopas ABHXKETCS MO HeOy JOCTaTOYHO OBICTPO, TO BCE BpeMsl HYXHO OBLIO
MMOBOpAaYMBATh TCJICCKOIl JIA TOTO, I-ITO6I>I HC MOTCPATH 06’b€KT U3 BULOY. ITo3xe K TCJICCKOITY 61:1.]10
N00aBJICHO YCTPOKMCTBO, KOTOPOE ABTOMATHYECKH MOBOPAYMBAIIO TENECKON, MOJO00HO MEXaHU3MY
4acoB. DTO OBUIO HEOOXOAMMO, KOT A JEJI0 Kacaloch OOJIBIINX TEISCKOIIOB.

Jlanee ydeHpIM mNpuIIa B TOJOBY HJEs, 3aMEHUTh TIJa3 HaOmomarens kamepou. Temeckom ¢
ABTOMATUYECKOM CHUCTEMOW €ro mepeMelleHHsl U MPHUCOSAMHEHHAs K HEMy KaMmepa OCBOOOXKIamu
aCTpOHOMa U TO3BOJISIIM €My YXOJIUTh Ha 00el U T.M. A B 3TO BPEMs TEJIECKOI «CMOTpEN» Ha 3BE31ly
WIA TaJaKTUKy M coOupan HHPOPMALMIO O CBETe, KOTOPBIA MCXOAMJI OT HHX. BBIIEpKKy
dororpaduyeckoil miaaThl KamMmepbl MOKHO ObLIO CTaBUTh Ha HECKOJIBKO YacoB. DTO O3HAyYajao, YTo
amnmapar MOXXET YJIOBUTH Jaxke cialOblifi cBeT 3BE3N, MO KOTOPOMY MOKHO IOHSTh, YTO HAa HHUX
MPOUCXONT.



JIunun ®@paynxopepa

Hpyrasi uHTepecHass HaXOJKa, KOTOPYIO aCTPOHOMBI MOCTOSIHHO HCIIOJIb3YIOT, OCHOBBIBAETCS Ha
OTKPBITHH HEMEIIKOTO acTpOoHOMa JeBATHaaToro seka @paynaxodepa. @paynxodep HarpaBuil CBOH
teneckon Ha ConHIle W OOHAPYXWUJ, YTO TPU HCIOIH30BAHUU MPU3MBI B COJNHEYHBIX Jydax
MOSIBJISIFOTCS] HE TOJBKO CEMb IIBETOB, HO TaK K€ M TEMHbIE MOJOCHL. Terneppb 3TH JIMHUU HAa3bIBAIOTCS
muausME Opaynxodepa. B To BpeMs HUKTO HE 3HAN, YTO OHH 03Ha4yatoT. CeroHs Mbl 3HaeM, MOYEMY
OHM TOSBJSIOTCSA. DTH TEMHBIE JMHHUM SBISIOTCS «ILUTPUX-KOAOM» aromMoB ComHia. OQuH y4eHbIit
rpaduuecku u300pa3mil UX TaK.

Jluan ®paynxodepa TOBOPAT HAM O MHOTHX SBJICHUSX, MPOUCXOMANIMX Ha 3Be3nax. B cimywae c
ComHIleM, OHM TIPEIOCTABIIAIOT HaM OOJIBIIIOE KOJMYECTBO MHGOpMaruu 00 3Toi 3Be3ae. Hampumep,
0 xuMuyeckoM coctase CoiHIa U TeMIiepaType Ha ero nosepxsHoctu. Ha camoM nene, criekTpaibHble
JUHUM HU3YYaroTCsl B Pa3iMYHBIX 00JACTSIX, a aCTPOHOMBI MCCIEAYIOT CHEKTpalibHble JTUHHH CBETA,
KOTOPBIIl HMCXOAUT OT CaMBIX OTAAJCHHBIX OOBEKTOB KOCMOCA, KOTOpBIE HA3bIBAIOTCS KBa3apbl W
HaxOoJATCs MOYTH HA Kparo BceneHHOoM.

[To crekTpalbHBIM JIMHUSM MOYHO OIPEIENUTh, C KaKOH CKOPOCTBIO ABIIKETCS OOBEKT, Kak ObI
Janeko oH HU Haxoauics! Ha camoM fnene, MMEHHO B pe3yibTaTe U3ydeHUs NPUPOIbI 3TUX JIMHUH,
acTpoHOM OJBUH Xa00y ycraHoBwiI, uTo Bceenennas pacmupsiercs. Ho 00 3ToM MBI mOroBopum
HIO3Ke.

ACTpPOHOMBI TIOJIB30BAJTUCh ONTHYECKUMHU TEJIECKONAMH B TEUEHUE HECKOJIBKMX BEKOB, a C
UCIOJIb30BaHuEM (OTOKaMephl, TO3BOJIMIIO YUEHBIM JielaTh HacTosmue yyaeca. M teneckomn ceifyac
npeCTaBisieT COOOU He TOJIBKO TPYOY M JIMH3BI WK 3€pKajia, KOTOPBIE CIIEJIaHbl U3 CTEKIIA.

CeroaHsi CyIIECTBYIOT pa3JIMYHbIE PA3HOBUIHOCTH TEJIECKONOB, TaKHE KaK pPaJUOTEIECKOIBI,
MUKpPOBOJIHOBBIE, HH(paKpacHbIE TEJIECKOIbI, TEIECKONbl C HKC-TyyaMd M Tramma-iydamu. B
HEeJalleKoM OyayIlieM y Hac, BO3MOXKHO, TOSBSTCS HEHUTPUHHBICE W TPABUTAIIMOHHBIC TEIECKOMBI —
JOCTHKEHUS HAYKH BTOPOI MOJOBHUHBI IBaIIIATOTO BEKa MPOCTO MOPa3UTENbHbI!

BI/IZII/IM])IC N HEBU/IMMBIE€ CBETOBLIC U3JTYICHUSA

Yro xe Bce 310 3HauuT? JIJI1 TOrO 4TOOBI ATO MOHSTH, PACCMOTPUM CBETOBBIC BOJIHBI CONHIIA. Bce
MIKOJIbHUKN 3HAKOT, YTO, KOrJa CBCT MPOXOAUT CKBO3b CTCKISAHHYIO MPU3MY, OH pacCrnagacTtcsa Ha
U3BECTHbIE HAM CEMb IIBETOB PaayTH.

Mpb1 MOxkeM ckazaTh, yTo COJHIIE U3JTy4aeT CBET C PA3JIMYHON JJIMHOW BOJIHBI — OT KPACHOTO I[BETA /10
(uoneToBoro. DTOT aMamNa3oH BOIH HaxomuTcs Mexay 6000 A (1 anrcrpem paseH onHOi
TpUILTHOHHOI yacTn Metpa!) u 3000 A. Mcnyckaer nu ConHue ayun apyrux Bona? Ecmu 5To Tak, To
MO4YeMy MbI HE BUAUM UX? MBI MOXXKEM BUAETH TOJIBKO CEMb LIBETOB.

D10 uHTEepecHbId Bonpoc. OH yka3blBaeT HaM Ha TO, Kak bor co3gaBan cucrembl! Ha camom gene,
CounHIle HMCIYCKaeT CBET CaMbIX Pa3HOOOpas3HbIX BOJH, HO bor mo CBoemMy MyapoMy peLICHHIO,
MOCYUTA HEOOXOJUMBIM OrPAaHUYUTH CIHOCOOHOCTH YEJIOBEUECKOIo IJla3a BOCIPUHUMATH TOJIBKO
caMblii IPKUH CIIEKTpP COJIHEYHOIO cBeTa!

TO)KG caMo¢C HpOI/ICXO,Z[I/IT n Cco 3ByKOBbIMI/I BOJIHAMMUA. MBI BCC MOXCM CJIbIIIAThb 3ByKI/I TOJIBKO
ONpeAeIeHHON 4acTOThl. Mbl HE MOXEM CIIBIIIATh 3BYKH OYEHb BBICOKOM W OYEHb HU3KOW YaCTOTHI.
HGKOTOpble JKHUBOTHBIC MOT YT CJIBIIIIATh 3ByKI/I TaKOﬁ Y9aCTOTHI, KOTOpre MBI HC CJIBIIITHUM.

Bor cosman crnenuanbHYI0 CIYXOBYHO CHCTeMY i KUBOTHBIX. [lomoOHO sTomy ['ocmoms man
YeJIOBEKY TaKyl0 CEHCOPHYIO CHCTEMY, KOTopas HeoOxoJIuMma JJisi €ro BbDKHUBaHMs! AKTUBHAsI 4acTh
JKA3HU YEJIOBEKA IMPOTEKAET JHEM, IO3TOMY €T0 IJla3a pa3jinyaroT JHEBHOM CBET U YYBCTBUTEIBHOCTD
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€ro TrJjia3 OrpaHUYMBACTCS TEM CaMbIM SIPKUM JIMAla30HOM COJIHEUYHOTO cBera. C Apyroil CTOPOHHBI,
CYLIECTBYIOT HUBOTHBIE, KOTOpbIE€ AaKTUBHO JCHCTBYIOT HOYBIO, M YYBCTBUTEIBHOCTh WX IJIa3
coBepileHHo Apyras. Kto cmoxer otpuniats Bennuue ['ocriozal

Uro xe u3 Bcero 3Toro cienyer? A To, 4To 0OBEKTHl KOCMOCA MOTYT UCIYCKaTh CBET C PAa3JIMYHOMN
JUIMHOW BOJHBI. A 3TO O3Ha4yaeT TO, YTO HPHU M3YYEHUU HEOECHBIX OOBEKTOB, MBI JIOJIKHBI
paccmaTpuBaTh MX C IIOMOIIbIO Ppa3JIMYHBIX CBETOBBIX BOJIH. llepBblie wmccnenoBanus ConHua
IPOBOJWINCh B OCHOBHOM C HCIOJb30BaHMEM BHUIMMOro crekTpa. CeroiHs acTpOHOMBI H3Yy4aroT
ConHIle € TOMOIIBIO BOJIH pa3jIMYHOM YacTOTHI; OT MH(PAKpaCHBIX 10 HKC-Iyueill. JTo crajo
BO3MOXHBIM TOJIBKO Oslarojapst pasjiM4HbIM JOCTHXKEHHSM Haykd. OHHM IO3BOJWINM YYEHBIM
pa3paboTraTh pa3NUYHbIC BHJBI TEJIECKONOB, O KOTOPBIX S YIIOMHHAJ paHee. Takoe pacumpeHHOe
UCCIICIOBAaHUE JTaeT BO3MOXHOCTb HOJIYYUTh ropasno Oonbiie mHpopmauuu. Hexoropele HeOecHble
00BEKTHI HE M3JIy4aloT BUAMMBIX JTydell. B aToM cityuae denoBeky HHUEro Oosiee He OCTaeTcs JenaTh,
KaK HCIOJb30BATh HEBUJIUMBIC IPUEMBl ACTPOHOMHUH, TaKue, HaIpuMmep, KakK MCCIeOBaHUS
PaaroacTpOHOMHUHU.

Mecra, cBugerejbcTByOmue 0 Beamuun I'ocmoga

JlocTrkeHHsT TEXHOJIOTHH U3MEHWIM M CIOCOOBI aCTPOHOMHUYECKUX HccienoBaHuii. Hampumep, mis
TOT0, YTOOBI CHU3UTH MOMEXH, BbI3bIBa€Mbl aTMOC(HEpOi, ONTUYECKHE TEIECKOIbl pacrojaramT Ha
oueHb OOJNBIION BhicOTE. B HacTosimee BpeMsi CaMbIMH YIOOHBIMHU JUJISI STOTO MECTaMH CUUTAIOTCS
['aBau u AHapl B Unn. Teneckorbl, KOTOPbIE TaM YCTaHOBJIEHBI, OYEHb JOPOTHE U UCCIEAOBAHUS TaM
MPOBOMSTCS Pa3IMYHBIMH HCCIIEeNOBaTeNbCKUMH Tpynmamu. Hemanmeko ot bombes Haxomutcs
TUTaHTCKUNA paiioOTeNIeCKON. Y 3TOro TeJIeCKONa MHOKECTBO aHTEHH, U OH MOX0K Ha TeJIEBU3HOHHYIO
CIyTHUKOBYIO QHTEHHY, TOJIBKO Topa3fo OOJBIIUX pPa3MepoB. DTOT TEIECKOIN MpeIHa3HAaueH IS
OPUHITHUSL PATUOBOIH € JUIMHOM B | MeTp — MHOrue HeOecHble OOBEKThI M3Iy4arOT BOJHBI ATOU
JIMHBL. PannoacTpoHOMBI BCEro Mupa JenaloT 3asBKU, M MEXJIyHapoJHas TpPYIa BbIACISIET UM
BpeMs JIJIsl IPOBEJICHUS MUCCIIeI0BAaTEIbLCKOW paboThl. HyKHBI 11 Takue Teneckonbl? MoXKHO cKasath,
YTO, 714, TAaK KaK C UX IMOMOIIBIO YYEHBIC MOTYyYalOT OOJBINYI0O HAYYHYI0 MH(POPMALUIO U OOIIMPHbIE
3HaHUSA.

YacTo y mrojieid BO3HUKAET TaKol Bompoc: «/[is 4ero TpaTWTh TaKk MHOTO JIEHET Ha BCE 3TO, BEIb
CTOJIBKO JIOJIEW yMUPAET OT ToJiofa, Xaxabl U T.1.7» Kaxercs, 4To 3TOT BOIPOC UMEET OCHOBAHMS,
HO TOCMOTPHUM Ha BEIIM B NEPCIEKTHUBE. Ecnu 4yenoBeK M3yduT MHUPOBOW OKOJKET W TIOCMOTPHT,
CKOJILKO JEHET BBEIJCISICTCS Ha HCCICAOBAHHME KOCMOCA, TO 3TO OKAXKETCS HUYTOXKHO MAJBIM IIO
CpPaBHEHHUIO, C 3aTpaTaMy Ha HACUJIbCTBEHHBIC U HEMPOAYKTUBHBIC BOMHBI, U BPEIHYIO JEATEIHbHOCTh
— mnpodaHanuio, azapTHble WUrpel U T.A. [lOATOMYy HEBEPHO NPUHUKATH 3HAYCHUE HAYYHBIX
uccinenoBannii. Ham crenyer ¢ panocTbio MPHUBETCTBOBATH 3HAHMS O TOW BceneHHOU, KOTOpyro
MuiioctuBbii Beemorynuii 'ocnons co3gan mns Hac. Ha camom nene, 3T 3HaHUSA, XOTS OHHU U
OTHOCSITCSI TOJIBKO K MaTepuaibHOW BceneHHOH, moMoraroT HaMm MocTh4Yb Benudue bora u udypeca,
3aKJIIOYeHHbIE B ETO TBOpEHUH.

Bce >t OTKPBITUA CYIICCTBYIOT TOJIBKO IJIst 3TOrO. Tenepb IIO3BOJBTC MHC HAIIOMHUTH BaM O TOM,
YTO MBI TOJIBKO €II€ Ha4YaJIu Hallle HYTGH_IGCTBI/IGI Ham CIIC NpCACTOUT MO3HAKOMUTLCA CO MHOTMMU
BemaMu. JlaBaiite ke cMOTpeTh Ha He00, XOTs Obl, IO HECKOJbKO MHHYT B JeHb (€Ciu Balia
MECTHOCTb HE 3arpsi3HeHa AbIMOM, H HCKYCCTBEHHBIN CBET HE CKpbIBaeT 3Be3/1bl). C HeGa cMoTpuT bor
BO BceM CBoem Bennuuu. OH cusiet, yasidaercs u 6narocnosiser Hac. [Tomyuute sxe Ero mapmian!



