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ONrmTeKa

Bbl cMOrnm ckavaTtb 3Ty KHUTY 6ecniaTtHo 1 neranbHoO 6naroaaps npoexkTy
«fuzumeka». [lrnteka — 370 LMPPOBast KONNEKLUSA NYULLNX HAYHHO-MOMYNSPHbIX
KHWUM MO CaMbIM BaXXHbIM TEMaM — O TOM, Kak YCTPOEHbI Mbl CaMU 1 OKPY>KatoLL T
Hac MUp. urnteka co3saeTcst KOMaHAOM HayYHO-NPOCBETUTENLCKOM MPOrpaMMbl
«BceHayka». YTobbl caenaTb YMHble KHUMM 6ecnaaTHbIMU, JOCTOMHO BO3HArpaans
aBTOPOB W n3aateneli, BceHayka opraHn3oBana BCeHapOAHbIi c6op cpeacTs.

Mbl OT BCero cepaua 61arogapum Bcex, KTo MOMOr 0CBO60AUTL NyYllie Hay4YHO-
nonynsipHble KHUTM U3 OKOB pbiHKa! Halla ocobas 6narogapHoCcTb — TeM, KTO
cenan caMmble 3HaYMUTENbHbIE MOXEPTBOBAHMSA (MMeHa yKa3aHbl B Mopsijke
NOCTYMN/JeHNA BKNAJO0B):

AMUTpUiA 3MNH
EkaTeprHa BacunbeBa
3nHanga CtanHa
ViBaH [NoHOMapeB
AnekcaHpap boes
Hukona KoukmH
Ceprei BssbMuH
Ceprew NMNonos

AnvnHa ®egocoBa
PobepT MimaHrynos
Anekcein Bonkos
AHOHVIMHBbIV XXepTBOBaTe/b
Knpnnn Kpoxmanes
PycnaH KyHzaenbckuin
AHapein CaBueHKO
Bnaanmmnp BaneHTuHacos
MNaBsen JopoxKnH
EsreHuvin LLieBenes
lNaBen Mep3nakos
AnekcaHgpa lNpyToBa
Naaa CbiveBa
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Makcnm Kysbmuy
AHacTacma KopocteneBa

Mbl Takxe 0T MIMeHW Bcex YnTaTteneli bnarogapym 3a prHaHCOBYHO NMOMOLLb
HerocyapCTBEHHbI MHCTUTYT pa3BUTUS «MHHOMpPaKTVKa» 1 DOHA NOALEPXKKN
KyNbTYPHbIX 1 06pa3oBaTe/IbHbIX MPOEKTOB «PyCCKM rnobycs.
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TaiicoH — MacTep panMoHaM3auy U yrpomeHus. OH OepeT yMOMOMPAuUTEIbHO CIIOKHBIE
niaen n <<pa36I/IpaeT>> Ux ao 60.HTI/IKOB, AOIOJIHAA KpaCOUYHbIMU AJUICTOPUAMU U ITPUKOJIbHBIMU 1Ty T-
KaMH, YU 3TU UACHU CTAHOBATCA JOCTYIIHBIMU JAXKE IJIA HGHPO(peCCI/IOHaHOB.

Kypnan «Salon»

ta KHUTA paclIMpsieT IPAHMIIBI HAILIETO pa3yMa.
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I'maBel 3TOV KHUTU — TiepepaOOTaHHbIE CTaThH U3 pas3ziena «BcemeHHas» B kypHaie Natural
History:

I'maBa 1: mapt 1998 rona u cents16ps 2003 roga
I'asa 2: HOs16pB 2000 roma

I'masa 3: oktsa6ps 2003 roma

I'nasa 4: vions 1999 rona

I'nasa 5: wions 2006 rona

I'nasa 6: oktsa6ps 2002 roma

I'naBa 7: wionw/aBryct 2002 roaa

I'naBa 8: mapt 1997 rona

I'masa 9: nexadbpn 2003/sauBaps 2004 roga
I'masa 10: okTs6ps 2001 roma

I'naBa 11: ¢eBpasis 2006 roma

I'naBa 12: anpess 2007 ropa.
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I[JIH BCEX, KOMY HEKOI'la YUTaTb TOJICTBIC KHMKXKHW, HO BCE PaABHO HYKHO MOJKJIIOYUTLCA K KOC-
MoCy.
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IIpeaucaosue

B mocrieniHee BpeMsi He TIPOXOIMT U Helles Oe3 CEHCAIIMOHHBIX 3asBJICHUH O KaKOM-TO KOC-
MUYECKOM OTKPBITUH, JOCTOWHOM I'POMKHX 3arojIOBKOB. BO3MOXHO, JIeJI0 B TOM, 4TO HayKa O BCe-
JIEHHOM HaKOHEII-TO 3aMHTEpecoBaia TeX, KTO OTBEUYaeT 3a Moa00p MaTepualioB [UIsl Ta3eT, OHAKO
MOI00HOE BHUMAaHHME TPECChI, CKOpee BCEro, CBSA3aHO U C TEM, UTO y TIPOCTHIX YMTATEIICH POCHYJICS
Hay4HbIi anmneTtut. OO0 3TOM CBUIETENLCTBYET OY€Hb MHOTOE — OT PEUTHHIA HAy4HO-TOMYJISIPHBIX
TeJieniepeay JIo ycrexa HayJyHo-(haHTaCTHUECKHMX (DUIIbMOB: TETepb MX CHUMAIOT CaMble 3HAMEHHTHIC
PEeKKCCephl U MPOIIOCEPHI, a TJIABHBIE POJIA UCTIONHSIIOT KWHO3BE3/IbI TIEPBOM BEJIMUUHBL. A HETAaBHO
B MOJIy BOIIUTH ¥ OMOTpadhruecKie KapTUHBI O BBIIAIONIUXCS YUSHBIX — TETIEPh 9TO CAMOCTOSITEITbHBIN
kaHp. Kpome Toro, Bo BceM Mupe MpoBOASITCS HayYHbIe (peCTUBAIM, KOHBEHTHI JIOOUTEIIeH HayYHOM
(baHTACTUKM ¥ TIOKA3bl JIOKYMEHTAILHBIX HAYUHBIX TEJICCEPUAIIOB.

Campbie Gombite cOOpbl B UCTOPUU KMHeMaTorpada mpruHecia KapTHHa 3HAMEHUTOTO PEkKUC-
cepa, JIeMCTBUE KOTOPOU MPOKMCXOAUT Ha TUIAHETe, Bpallaloliencsl BOKPYT Jajekoi 3Be3apl. 1 tam
OJIHa 3HAMEHUTAsI aKTPKCa UTPAeT acTPOOUOIIOra.

B Hamm HM paciBeta JOCTUIIIM MHOTHE OTPACIIV HAYKH, OJHAKO OTHO U3 TIEPBBIX MECT HEU3-
MEHHO 3aHuUMaeT actpodusuka. [lo-mMoemy, s 3Halo moyemy. Kaxnomy nu3 Hac IOBOAMJIOCH TOIHU-
Marthb IJ1a3a K HeOy U CIipalmBarh cedsl, 9TO BCE TO 3HAYMT, KaK BCE ITO YCTPOEHO — M KAKOBO Hallle
MECTO BO BCEJIEHHOM.

Tem, KOMy HEKOr/Ia BIIUTHIBATH 3HAHKS O KOCMOCE Ha JIEKIUAX, U3 YYeOHUKOB WA JOKYMEH-
TaJIbHBIX (PUITBMOB, OJIHAKO BCE PABHO XOUETCS TOJMYYUTh KPAaTKOE, HO OCMBICJICHHOE BBEJCHUE B
HayKy O BCEJICHHOM, s MpeJlaraio CBOI0 KHUTY. DTa TOHKasl KHWKUILIA TIO3BOJIUT BaM CBOOOIHO OpH-
EHTHUPOBAThCSI B MUPE COBPEMEHHBIX MPEJICTABJICHUIN U OTKPBITUI, HBIHE COCTABJISIIONINX HAYYHYIO
KapTUHY BceJleHHOH. Ecni MHe y/iaioch BHITIOJTHUT MIOCTABJIEHHYIO 337124y, BbI CMOKETE BECTH KYJIb-
TypHYI0 Oecelly IO MOl TeMaThKe, HeIJIOXO BJIajiesl MaTepraioM, a BOBMOXHO, 3aXOTUTE Y3HATh
OOJIBILIE.

Bcenennast He 00s13aHa UMETh CMBICIT B BAaIlIMX I71a3aX.
Hun Jlezpacc Taiicon
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1. Camas rinaBHast HCTOPUA

Ho mnozoxpamno ceou nonodicenust 6 mupe MeHsis,

Om becKOHeuHbIX 8peMeH NOCMOSIHHbIM MOAMKAM N008eP2asiCh,

Bcesikue 6udvl npoiios couemanuii u pasHvix 08UNMCEHU,

B pacnonooicervst onu, naxomney, nonaoaiom, uz Koux

Bcsi cosoxynnocme seuwieli nonyuunacey 8 menepeuirem guoe. ..
Jlykpeuuii, ok. 50 2. 0o H. 3. (nep. ®. I[lempoéckozo)

B camom Havane, noutu 14 MuuMapioB JieT Ha3aj BCe MPOCTPAHCTBO, BCE BELIECTBO U BCSA
SHEprusi N3BECTHOM HaM BcesleHHOM cofepkanich B 00beMe, pasMepoM MeHbIIe OJHON TPHIUTHOH-
HOI 00beMa TOUYKH, 3aBEpUIAIOIIEH 9TO NpeJIoKEeHHE.

Bb1j10 Tak apKo, YTO Bce OCHOBHbIE CUJIbI IIPUPO/IBI, B COBOKYITHOCTU ONUChIBatolye BeeneH-
HYI0, CJIWJTUCh BOEAMHO. MBI IO CUX MOP HE 3HaeM, KaK BO3HUK 3TOT MUK PO-MUHHMATIOPHbIA KOCMOC,
OIHAKO U3BECTHO, YTO C TEX MOP OH MOT TOJIIBKO pacMpAThes. brictpo. CeronHsa Mbl Ha3bIBAEM 3TO
coObITHE BOJBIIM B3pPBIBOM.

B 1916 rogy D¥HIITENRH BBIIBUHYI OOLIYI0 TEOPUI0 OTHOCUTEIBHOCTU — COBPEMEHHOE Ipe/l-
CTaBJICHUE O I'PaBUTALIMM, COINIACHO KOTOPOMY HAaJIMUME BEIECTBA U SHEPIUU UCKPUBJISET BOKPYT
ce0s1 TKaHb [TPOCTPAHCTBA U BpeMeHU. B iBajniaTeie rofsl MpoIioro Beka Obuia pa3padoTaHa KBaH-
TOBasl MEXaHUKa — COBPEMEHHOE MpeJICTaBJIeHUe O MUKPOMUPE, MOJIEKY/IaX, aToMaX U CyOaTOMHBIX
yactuiax. Ho okasasnock, 4to ¢ (popMasibHOM TOUKH 3pEHUs 9TU JBa MUPOBO33PEHM S HECOBMECTUMBI
APYT C APYTOM, U 3TO 3aCTaBIJIO (PU3UKOB HarepeOOoy MBITaThCsl IPUMHUPHUTH TEOPHIO MAJIOTO C TEO-
pueii OOMBIIIOrO — CO3aTh SMHYIO U HEMPOTUBOPEUMBYIO TEOPHIO KBAHTOBOM rpaBuTaruy. PunumII-
HOH MpsAMOM B 3TOM TOHKE MbI IOKA HE JOCTUIVIM, 3aTO TOYHO 3HAEM, IJIe CTOST camble BBICOKHE
npensatctBus. OQHO U3 HUX — «IUIAHKOBCKasl 3pa» paHHeu Bcenennoit. 1o nepuon ¢ t = 0 g0 ¢

=107 CEKYHJbI (OJHA AECATUMUAUTMOHHO-TPUJUIMOHHO-TPUIIJIMOHHO-TPUUTMOHHASA OIS CEKYH/IbI)

nociie bosnbioro B3peIBa, 10 TOro, kak BeenenHas focruria pamepa B 107 MeTpa (0iHa CTOMUJUIU-
apIHO-TPUUTMOHHO-TPWITMOHHAS 1o/ MeTpa). Hemenkuii pusrk Makc [1naHK, B 4ecTh KOTOPOro
Ha3BaHbl 3TH HEBOOOPa3MMO Masible Beln4rHbl, B 1900 rogy BbIABUHYJ UEI0 KBAHTOBAHUS SHEPTUU
U B LIEJIOM CYMTAETCS OTLOM KBAaHTOBOW MEXaHHKH.

[TpotuBopeure Mex1y TeOpuel TpaBUTALMK U KBAHTOBOM MEXaHMKOW B Hallly 310Xy HE Ipu-
BOJMT HU K KAKUM ITPAKTUUECKUM OCJIO)KHEHHUSIM, [TOTOMY YTO MUHCTPYMEHTbI M IPUHLIUITBI 3THX TEO-
puil IPUMEHSIOTCS K COBEPLLIEHHO Pa3HbIM KiaccaMm 3aad. OfHaKo MOoHayvaly, B INIAHKOBCKYIO 3pY,
OosbIIOe OBIJIO MAJIEHBKKUM, U Mbl TIOIO3PEBAEM, UTO TU TEOPUU OBbUIM BBIHYKJEHbI, TAK CKa3aTh,
HaJIaIMTh COBMECTHYIO JKM3Hb. YBBI, ISl HAC TIOKA OCTAETCs TAWHOW, KaKUMH 00ETaMH OHU OOMEH -
JIMCh Ha IIEPEMOHUH OPaKOCOYETaHHsI, IO9TOMY HUKAKKe U3BECTHbIE HaM 3aKOHBI (PU3MKH HE 00BsIC-
HSIOT CKOJIbKO-HUOYIb JOCTOBEPHO MOBeJeHNe BeeneHHoi B TOT nepuo.

TeMm He MeHee, Mbl IIPe/INoaraeM, YTo K KOHIY TUIAHKOBCKOW 3pbI IPaBUTALMSI BEIPBAJIACH U3
OOBATUI OCTAJIBHBIX, MO-NIPEKHEMY €IUHBIX CHJI IIPUPOIBI M IIPHOOpesIa HE3aBUCUMOCTh, KOTOPYIO

TaK XOPOILO OINKCHIBAIOT HALIM HbIHELIHKUE Teopuu. [lepeBasiuB 3a Bo3pact B 107 ceKkyH/ibl, Bee-
JIeHHasl TIPOJIOJIKAJIa PACHIMPATHCS, KOHIICHTPUPOBAHHASI SHEPTUsl pa30aBiIsIach, a TO, YTO OCTAIOCH
OT €IMHBIX CHJI, PA3/IEIMIIOCh Ha JIBE CUIIBL: «JIEKTPOCIabyio» U «CUIIbHYIO siiepHyio». Ertie nmo3nHee
aneKTpociadas cuja pasziesuiach Ha MeKTPOMArHUTHYIO U Cladyio sAEpPHYIO CUJIbI, U TIONYYHJIHChH
YeThIpe OTAETbHbIE CHJIbI, KOTOPBIE MBI 3HAEM U JTIOOMM:

* ciaboe siepHOe B3aMMOJIEHCTBUE KOHTPOJIMPYET paJIMOAKTUBHBIN pacna;

* CUJIbHOE $1IEPHOE B3aUMOJIEIICTBUE CBSA3BIBAET ATOMHOE $1O;

* 3JIEKTPOMArHUTHAsI CUJIa CBA3BIBAET aTOMbl U MOJIEKYJIBI;

* a rpaBUTALUs — CKOILJICHUS BEIIECTBA.
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C momenra BoJbinoro B3phbIBa MIpoIjia oJHa TPUVIMOHHAA CEKYH/bI

Bce 310 Bpems 1uto HempephIBHOE B3aMMOJICHCTBHE BEIleCTBA B BUJIE CYyOATOMHBIX YaCTHI] U
SHepruu B Buje (POTOHOB (HE MMEIOIIX MACChl IEPEHOCUMKOB SHEPIYH CBETA, B PABHOI Mepe YacTHLL
1 BOJTH). Bo BeeseHHoi ObIIO Tak kapKo, 4T0 (hOTOHBI MOTJIM CIIOHTAHHO MPe0OPa30BLIBATH SHEPIHIO
B Mapbl YACTUI] BEIIECTBA U AHTUBEILECTBA, KOTOPbIE Cpa3y aHHUTMJIMPOBAJIM, BO3BpALas SHEPTUI0
o0paTHO (hOTOHAM.

Hla-na, aHTUBEIECTBO — 3TO He haHTacTHKA. M ero OTKpbUIM MBI, yueHbIe, a He mucaTesu-haH-
Tacthl. Takre MeTaMopg03bl MOJTHOCTHIO ONMMCHIBAET CAMOE 3HAMEHUTOE ypaBHEHUE DilHIuTelHa E

2 o o o
= mc — NCUCTBYIOIIUUA B 00e CTOPOHBI PELICIIT, MOKA3bIBAIOINH, CKOJIBKO BEIIECTBA CTOUT TO WJIN
HWHOE KOJIMYECTBO SHEPIUU U CKOJIBKO SHEPIrUuU CTOUT TO UJIM MHOC KOJIMYECTBO BCIICCTBA. B ston

dbopmyne ¢ 310 KBaJpaT CKOPOCTH CBETa, OYEHb OOJIBIIIOE YKCIIO, KOTOPOE, OyIydHr IOMHOKEHO Ha
Maccy, MOKa3bIBaeT, CKOJIBKO SHEPTUM Ha CAMOM JIeJie TaeT HaM 3TO MPeoOpa3oBaHueE.

HermocpectBeHHO riepes1, BO BpeMsi M TIOCJIE TOTO, KaK CHUJIbHOE U JIEKTPOCIaboe B3auMoei-
CTBUSI pa30pBajii 3HAKOMCTBO, BeeneHHast Obia Oypisiimm OyJIbOHOM M3 KBapKOB, JIENTOHOB U UX
aHTUCOOpaTheB, a Takke OO30HOB — YACTHII, KOTOPbIe 00eCIeunBaioT uX B3auMozencTere. CunTa-
€TCS1, UTO MPEACTABUTENN BCEX ITHX CEMENCTB yKe He JICJIATCS Ha YTO-TO elre Oojiee MEIKOe U Jie-
MeHTapHOC, XOTd y Ka)K,[IOﬁ N3 TAKUX YaCTHUI[ €CThb HECKOJIBKO paBHOBI/IHHOCTeﬁ.

Jla-na, aHTUBeIecTBO — 3T0 He (paHTacTuKa. M ero oTkpbuIM MBI, yUeHBIE, a
He nucaren-(paHTacThl.

OObIuHBIH (POTOH BXOIUT B CEMENUCTBO 0030HOB. 13 IeNTOHOB He-(uU3MKaM JTydllie BCEro 3Ha-
KOMBI, TIOKAJTyi, JIEKTPOH U, BOZMOXKHO, HEUTPUHO, a U3 KBAPKOB. .. I'M, 3HAKOMBIX KBAPKOB y Bac,
HaBepHoe, HeT. KaxoMy U3 11ecTy BUJOB KBAPKOB i aOCTpaKkTHOE Ha3BaHKE, He MMelolliee HUKa-

10
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KO 11eJ11 — HU (DUJIOJIOTUYECKOM, HU (pHII0CO(PCKOM, HU MEeAArornueckon, — KpoMe Leju OTINYaTh UX
Apyr ot gpyra. KBapku Ha3bIBAIOTCA TaK: 6EPXHULL, HUICHUL, CIPAHHBIL, 04aPOBAHHDIIL, NPeAeCHblll
Y UCIUHHDBILL.

A BOT G030HBI, KCTaTH, Ha3BaHbI B 4eCTh MHAMICKOro yueHoro Illatbenapanara Boze. CoBo
«JIENTOH» 0OPa30BAHO OT JPEBHETPEUECKOrO «JIENTOC», YTO 3HAYUT «MAJICHbKUN» WIIH «JIETKU».
OpHaKo NMPOUCXOKIEHUE CAMOTO CIIOBA «KBApK» ropas3/lo MHTEPECHEE: ero UCTOUHUK — JIMTEpaTyp-
Hoe npousBenenue. Pusuk Mioppeii ['en-ManH, kotopsiii B 1964 rofy BeIABHHYJ TUIIOTE3Y O CYILE-
CTBOBaHMM KBapKOB KaK COCTaBJISIONIMX HEUTPOHOB U MPOTOHOB U B TO BPEMSI CUUTAJ, UTO CEMEM-
CTBO KBApKOB COCTOUT BCErO JIMIIb U3 TPEX WIEHOB, NO3aMMCTBOBA UX Ha3BaHue U3 «IloMuHOK
no ®unHerany» [[xeiimca [Ixoiica, rie 4ailku BBIKPUKMBAIOT 3aralounylo ¢pasy: «Tpu kBapka ams
muctepa Mapka!»

K 4ectn KBapKOB MOXHO CKa3aThb OJHO: y HUX OYEHb IPOCThIE Ha3BaHUsI — UCKYCCTBO, KOTO-
pOe Tak U He JAJI0Ch XUMHKaM, OMOJIoraM U OCOOEHHO reojioraM, KOTopble JaloT IpeMeTaM CBOUX
M3bICKAHUI Ha JUBO 3aKOBBIPUCTHIE UMEHA.

KBapku — Te emie (ppyKThl. B 0TIM4me OT MpOTOHOB, 0018 JAIOIIHX IEKTPUIECKUM 3apsiioM +1,
1 9JIEKTPOHOB, Y KOTOPBIX 3apsi]] paBeH — 1, y KBapKOB 3apsiibl APOOHBIE, KpaTHBIE OHOM TpeTH. 3mo-
BUTb OT/IE/IbHBIN KBapK HEJb3s5l, OH BCerja Leruisercs 3a cocenue. bonee toro, cuiia, cBsA3bIBaoas
nBa (MM OoJIbIlie) KBApKa, JIMIIb BO3PACTAET MPH MOIBITKE UX PA3AeIUTh, KaK OyITO OHU COSTUHEHDI
CBOETO poja CyObsiiepHON pe3uHKOM. Ecii pacTamuTh KBapKu JOCTATOYHO JTAJIEKO, pe3WHKa Jioma-

2
eTcsl, U1 BBICBOOOXKJaeMasi SHeprusl mpu nomoim E = mc” co34aeT Mo HOBOMY KBapKy Ha KaXJIoM
KOHIIE — HAaUMHaU cHayvaJja!

KBapKI/I — TE €lIC q)pYKTLI. HznoButh OT,ILCJILHbIﬁ KBapK HECJIb34, OH BCCrlad
OCIIACTCA 3a COCEAHUC.

B kBapk-nentoHHyo 3py Bceenennas Obuta Takasi IUIOTHasl, UYTO CpeHEe PACcCTOSIHUAE MEXIY
HECBSI3aHHBIMUA KBapKaMHU ObUIO CPaBHUMO C PAcCTOSTHUEM MEXIy CBSI3aHHBIMU KBapkamu. [Tpu
TaKUX YCJIOBHUSIX MEX/y COCEAHMMM KBapKaMH HE MOIJIA YCTAaHOBUTHCS OIHO3HAYHAS CBSI3b, M1 OHU
He 00pa30BbIBAJIN KOJIJIEKTHBHBIE COI03bI, 2 CBOOOJHO TiepeMeInanich. OO OTKPBITUH TAKOTO COCTOSI-
HUS BEUIECTBA, CBOETO PO/Ia KBAPKOBOIO IUIABUJIBHOTO KOTJIa, Brepsbie 3asBuia B 2002 rony rpynmna
(usmKoB 13 BpyKxeiBeHCKOi HAaIMOHANBHOI Tadopartopuy Ha JIonr-Afinense B mrate Heio-Hopk.

EcTb HasiexkHbIe TEOpETUUECKHE YKa3aHUs, YTO HA CAaMOM paHHeM 3Tare pa3BuTHs BceneHHon
— BO3MOJKHO, BO BPeMsI OJJHOTO M3 pa3/iesIeHHi A OCHOBHBIX CHJI — IMEJI MECTO SMU30]1, Oarogapsi KOTo-
pomy Bcenennas crana HEMHOTO aCHMMETPUYHON: YaCTHUI] BEIIECTBA OKA3aJIOCh YyTh OOJIbIIIe KO-
YeCcTBa YaCTHUI] aHTUBELIECTBA — MUWUIMAP/ OfHA Ha MILTMApA. Takoil KpoleyHblil IepeBec e/1Ba Jin
yIaJI0Ch OBl 3aMETUTh B T'YIIe MPOIOIKABIIETOCS CO3/IaHMsI, aHHUTUJISIIUM M BOCCO3JJaHUsI KBAPKOB
Y aHTUKBAPKOB, JIEKTPOHOB U AHTUJIEKTPOHOB (U3BECTHBIX KaK MO3UTPOHBI), & TAKKE HEUTPUHO U
AQHTUHEUTPUHO. Y BCAKOU MAILHON YaCTHIIBI OBUTO TIOJIHO BO3MOKHOCTEN HATH KOrO-HUOY/Ib, C KEM
AHHUTUJIMPOBATh, U 3TO B LIEJIOM y BCEX MOIYYaIOCh.

Ho Bckope Bce n3mennsiock. KocMoc nponomkan pacimmpsTbCsl M OCTBIBaTh, CTAJ yXke OOJbIle
HbiHelHel COJTHEYHOM CUCTEMB, ¥ TeMIIepaTypa CTPEMUTENBHO yIiaia HUKE TPUJUTMOHA IPa1yCcoB.

C momenTta BoJbinoro B3phbIBa MIPpOILJIa MIUJIJIMOHHAA J0J CEKYHAbI
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TemniepaTypbl U IJIOTHOCTHA OCTHIBIIEH BceneHHON ObLIO yke HeIOoCTaTOYHO, YTOOBI BhITIe-
KaTh KBapKH, IOTOMY BCE OHM pacxBaTajiv MMapTHEPOB I10 TaHIAM, CO3/1aB KPEIKYI0 HOBYIO CEMbIO
TSDKEJIBIX YaCTULI 1TO]] HA3BaHUEM aJJPOHBI (OT APEBHEIPEUECKOT0 «XaApPOC» — «TYCTOM», «TOJCTBIN» ).
[lepexon OT KBapKOB K aJpOHaM BCKOpE MPUBEN K MOSIBJIEHUIO IPOTOHOB U HEHTPOHOB, a TaKXke
APYTUX, HE TaKUX 3HAMEHUTBIX TSDKEJIBIX YaCTHLI, KOTOPbIE COCTOSIT U3 BCEBO3MOXKHBIX COYETAaHUM
KBapKOB pas3HbiXx BUIOB. B IlIBeiinapun (BepHeMcs: Ha 3eMimio) Koyutadopaius (PU3UKOB-sIIepIIu-
kOB (EBpONENCKMii IIEHTp sIIEPHBIX UCCIIEI0OBAHMIA, OOIbIIe U3BECTHBIN N0 ab0peBraTypoii LIEPH)
MOCTPOMIIa OOJIBINION YCKOPUTEh, YTOOBI CTAJIKUBATh MIOTOKH a[POHOB B TIONBITKE BOCCO3/1aTh YCIIO-
BUsI, CYILIECTBOBABIIME Yepe3 MUJUTMOHHYIO JIOMI0 CeKyH/bl rocjie bobinoro B3pbiBa. JTa camasi
OoJIbIlIasl MaIlTHA HAa CBETe HA3BIBACTCS, UTO JIOTUIHO, BOJTBINON aipOHHBIA KOJUTAIED.

Jlerkast acuMMeTpusi BEIIECTBA U AaHTHBEIIECTBA B KBAPK-JIENTOHHOM OyJIbOHE CKa3asiach M Ha
aJIpoHax, Ha ced pa3 3TO MPUBEJIO K MOPA3UTEbHBIM PE3yJIbTaTaMm.

Bcenennas npoposkana OCTbiBaTb, U KOJIMYECTBO SHEPIUU, AOCTYIHOW [UIsi CIIOHTAHHOTO
CO3JJaHMsl YaCTULl, YMEHbIIATIOCh. B agpoHHYI0 9py MUMOJIETHbIE (POTOHBI YK€ HE MOIJIM UCIIOb30-

Bath E = mc” IJIsl CO3/IaHUS TIAp KBApKOB-aHTUKBAPKOB. Masio Toro, (poTOHBI, BOBHUKABIIIKE TIPU
OCTATOYHBIX AHHUTWISALIUSAX, OTIABAIM SHEPTUIO pacipsionieiicss BeeneHHOM 1 0XJ1ak JaTuch HIXe
ropora, HeoOXOIUMOTO JJIsI CO3[aHUs Tap aJPOHOB-aHTUAIPOHOB. Ha Kakaplii MUUTMAPI aHHUTH-
JISUUH, TOPOXKAABIIUX MIJUTUAPA (DOTOHOB, OCTABAJICS OIMH aJPOH. DTUM-TO OJMHOYKAM M JIOCTa-
JIOCh BCE Becesbe: OHM CTAJIM MCTOYHMKOM BEIECTBA, U3 KOTOPOTO BO3HUKJIU TAIAKTUKU, 3BE3MbI,
[UTAHETHI U TIOJIBIIAHEL.

Ecnu 6b1 Mex/1y BellecTBOM M aHTUBEIIECTBOM He ObLJIO MepeBeca B OMHY YaCTUUKY Ha MIJLITH-
apn, Bcsl Macca Bo BeelleHHOM aHHUTHIMpoBasia Obl, U OCTaJICsl Obl KOCMOC, COCTOSIIIUN U3 (POTOHOB
u bonvie Huuezo: «aa OyleT CBeT», IOBEJICHHOE 0 Mpe/iena.

N BoT nmpomwia cekyHaa
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Bcenennast mocturia pa3mMepoB B HECKOJIBKO CBETOBBIX JIET! — MPUMEPHO TaKOBO PACCTOSTHHE
ot Conana 10 Ommkaimmx 3Be3. [lo-mpexxHeMy TOBOJIBHO KapKO — MUJITHAPIL TPAIyCoOB — U TIPU
3TOi TeMIiepaType MPOI0JIKAETCS BBIIIEUKA JIEKTPOHOB, KOTOPBIE TO MOSIBJISIIOTCS, TO MCYE3AI0T BMe-
CTe CO CBOMMH COOPAThIMU-TIO3UTPOHAMH. HO B TIOCTOSIHHO pacumpsiiomeiicst U ocTeiBaoiei Bee-
JICHHOU MX JHM (TOYHEe, CEKyH]Ibl) COUTEeHbI. 3aKOH, AeWCTBOBABIIMI CHaYaJIa sl KBAPKOB, TIOTOM
11l QIPOHOB, JAEUCTBYET W ISl JIEKTPOHOB: B KOHIIE KOHIIOB OCTA€TCsl TOJIBKO OJIMH 3JIEKTPOH Ha
Muuap. OcrajibHble aHHUTUIMPYIOT C MIO3UTPOHAMM, CBOMMHM JBOMHUKAMU U3 aHTUBELIECTBA, B
Mope (pOTOHOB.

[TpumepHO B 3TO Bpems Ha KaXIblil MPOTOH «3aMOPAKUBAETCS» IO OOHOMY JeKTpoHy. Koc-
MOC OCTBIBAE€T, TEMIIEpATypa MaAaeT yKe HUKE CTa MUJUIMOHOB I'PalyCOB, U MPOTOHBI CBSI3BIBAIOTCS C
APYrMMHU IPOTOHAMH, a TaKKe C HEUTPOHAMU: Tak (POPMHUPYIOTCS si/ipa aTOMOB U 3aposkaaercs Bee-
neHHasi, B kotopout 90 % sigep — Bogopon v 10 % — renuii IiI0c MU3EPHOE KOJMUYECTBO JIEUTEepus
(«TsKEIIOro» BOIOPOAA), TpUTHS (e1me OoJiee TSHKEJIOro BOJIOPOAA) U JIUTHUS.

C momMeHTa BosbII0ro B3pbiBa NpoOILIO y:Ke JIB€ MUHYThHI

! CBETOBOM TOJT — pacCTossHUE, KOTOPOE CBET IMPOXOAUT 3a OJUH 3eMHOM roji, OKOJIO JIECATH TPHUIJIMOHOB KUJIOMETPOB.
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[Mocne storo eme 380 000 et HUYEro OCOOEHHOTO C HAIUM OYJIbOHOM U3 YaCTHII HE TTPOHC-
XomuT. Bee 9T ThicsueneTus TeMmeparypa JOCTaTOYHO BBICOKA, YTOOBI JIEKTPOHBI CBOOOIHO JIeTaIIH
cpeny (POTOHOB, paCKU/IbIBas UX Ty/a-CloJa [0 Mepe B3aUMOAEUCTBUSI IPYT C APYTOM.

OpnHako 3TO BOJIBHUIIE TIPUXOIUT KOHEIl, KaKk TOJBKO TemmepaTypa BceseHHoi omyckaercs
Huxke 3000 rpamycoB (IpUMEpPHO BIIBOE HUKE TEMIIEPATYpbl BUAUMOI oBepxHOCcTH CONHIA) U CBO-
OOIHBbIE TEKTPOHBI HAYMHAIOT MIPUCOSIUHATHCS K siapaM. B pesynbrarte 3TOr0 coto3a Bce Kpyrom
3aJIMBaeT BUVIMBIN CBET, HABCET/Ia 3arievatsieB B HeOecax, I/ie B 3TOT MOMEHT HaXOIUJIOCh BCe Bellle-
CTBO, M 0Opa30BaHME YaCTHIl M aTOMOB B MIepBUYHOIN BceneHHoit 3aBepraercsl.

B nepBblii Musumapn sietr BeeneHHasi mponoskasia pacIMpATBCS U OCThIBaTh, a BEIIECTBO
CWJION I'PaBUTALIMM CTATMBAJIOCh B MACCUBHBIE KOHIJIOMEPATbI, KOTOPbIE MbI 30BEM raulakTUKamu. Mx
c(pOpMHPOBAIOCH TIOYTH CTO MUJIJIMAPIOB, B KAXKJOH — COTHA MUJIJIMAPAOB 3B€3[1, B iApaX KOTOPBIX
II1eJT TePMOSIIEPHBIA CHHTE3. DTH 3Be3[bl, Macca KOTOPBIX OblJIa MPUMEPHO B JIECSITh pa3 OoJbile
Maccol CoJTHITa, CO3[aBaId B CBOMX Hepax JaBJIeHUE W TeMIeparypy, MpH KOTOPBIX BbIpadaThiBa-
I0TCS1 IECATKY XMMHUYECKUX JIEMEHTOB TsKeJlee BOAOPOa, B TOM YHCIIE U Te, U3 KOTOPBIX COCTOST
IJIaHEThl M BCEBO3MOXKHAsI )KU3Hb Ha HUX, €CJIU OHA €CTb.

lanaktuk chopMUpOBaIOCh MOYTU CTO MUJUIMAPAOB, B KaXIOW — COTHHU
MUJUTAAPIOB 3BE3/l, B SIPaX KOTOPBIX IIEJT TEPMOSIIEPHBINA CUHTE3.

Ecnu Ob1 9T 371eMEHTHl OCTABAIUCH TaM ke, TJIe BOHUKJIIM, OT HUX He ObUIO Obl PEIIUTETbHO
HUKAKOro TojKy. OIHAaKO MacCHBHBIC 3BE3/IbI TO U JIEJIO0 B3PHIBAIOTCS, U UX XUMUYECKHU OOOTalleH-
HbIE OIIMETKHU pa3JeTaloTcs Mo Bee raiaktuke. [locne neBstv MUIMapIoB JieT oJ0O0HON MeHo-
palyu B HUYEM He MprMedatesbHoi oonacti BeenenHoli (Ha 3aaBopkax CBepxcKorieHus: [IeBbl),
B HAYEM He IMpuMevarebHou rajaktuke (Mieunsiii [1yTh), B HIUEM He MpPUMEYaTesIbHOM YTOJIKe
(PykaB Opuona) pomuiach HU4YeM He mpumeuartenbHas 3Be3fnouka (Conuie). 'azoBoe obmako, us
KoToporo copmupoanoch ComHLE, COIEPAKAIO CTOIBKO TSKENBIX JIEMEHTOB, YTO MX XBAaTHJIO Ha
CJIOXKHBIN apceHasT BPAIIAIOIIMXCS MO0 OpOUTaM HEOECHBIX Tell — HECKOJIbKO KAMEHHCTHIX U Ta30BBIX
IJTAHET, COTHU THICSIY ACTEPOUIOB M MUJUIMAPABI KOMET. [lepBble HECKOJIbKO COTEH MUJLJTMOHOB JIET Ha
Oosiee KpyIHbIe TeJa Majjajl 1 HaJuIajl BCeBO3MOKHBINA MyCOp CO cilyyailHbIX opouT. I1pu aToM npo-
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VCXOJWJIA BBICOKOSHEPIUYHBIE CTOJIKHOBEHHUSI Ha OOJIBIIION CKOPOCTH, OTUYETO MOBEPXHOCTH KaMEHH-
CTBIX IJIAHET IJIABMJIMCh, M HA HUX HE MOIJIA 0Opa30BBIBAThCS CIIOKHBIE Moseky/bl. Korna B Coin-
HEYHOM CHCTEME OCTaJIOCh MEHbIIIe CBOOOJHO IMyTEIIeCTBYIOIIETO BEIIECTBA, MOBEPXHOCTH TUIAHET
HayvaJiM OCThIBaTh. Ta, KOTOPYI0 MBI 30BeM 3emJeid, chopmupoBaiach B Tak Ha3biBaeMoM «Ilosice
3naToBnacku» BOKpYr COJHIIA — Ha TAKOM PACCTOSTHUM OT 3BE3/Ibl, YTO €€ OKEaHbl OCTAIOTCSI TI0 OOJTb-
11elt yacty B xkuaKkoM Buae. Ecim 6b1 3emitst Obuta 3HaunTeIbHO Onmoke K CONHILy, OKeaHbl UCTIapH-
JMch Obl. A ecni Obl 3HAUMTEINILHO AaJIbIlle, OHU 3amMep3iu Obl. B 000uX ciydasx )uU3Hb B TOM BHIE,
B KaKOM MBI ee 3HaeM, He MoIJ1a Obl 3apOAUTHCSI.

Uepe3 neBaTh MIWUIMAPAOB JIeT B HUYEM He IpUMEYaTeSbHOW 00J1acTu
Bcenennoii (Ha 3agBopkax CepxckoruieHus1 [leBbl), B HUUEM HE MpUMevaTeIbHOU
rajaktuke (Mneusslii [1yTs), B HUuUeM He npumeydaresibHoM yroske (PykaB OpuoHa)
poAnIach HUYEM He NpumMeuaresbHas 38e3104uka (CoHie).

B ryOuHax KuAKMX OKEaHOB, OOraThIX Pa3JMYHbIMUA XMMUYECKUMHU JIeMEHTaMU, Oaroaaps
MEXaHU3MY, KOTOPbIi HaM elle MPeACTOUT OTKPbITh, OPraHMYEeCKUe MOJIEKY/Ibl MPEBPATUINCh B
JKUBBIE CYIIIECTBA, CIOCOOHBIE K CAMOBOCIIPOU3BO/CTBY. B 9TOM nepBoObITHOM Oy/1bOHE IIpeodiiagaiu
MIPOCThIE aHAIPOOHBIE OAKTEPUU — XKU3Hb, OYPHO PAa3BUBAIOILASCS B Cpele, JHUIIEHHON KUCIopoa,
O/IHAKO BbIPAaOATHIBAIOIIAsl XUMUUECKU AKTUBHBINA KUCJIOPOJL B KaUuecTBE MPOAYKTa CBOEH KU3Hee-
ATENBHOCTUA. DTU NEPBBIE OJHOKJIETOYHBIE OPraHU3MBbl HENPEJHAMEPEHHO HACHITWIIA KUCIOPOIOM
arMocepy 3emiin, 0oraryio yriieKUciIbM ra3oM, U B pe3y/IbTaTe OHa CTajla MPUrOIHOM 1S oOUTa-
HUS a9pOOHBIX OPraHU3MOB, KOTOPbIE, BOSHUKHYB, 3aIIOJIOHWJIM U OKEaHBbl, U CYIIY.

Te ke aToMbI KUCJIOpPOJia, KOTOpbIe OOBIYHO BCTpevaloTcs B apax (B Buae Mosekyn O), B Bepx-
HUX CJIOSIX aTMOCcepbl 0O BEANHSITUCH TIO TP ¥ 00pa30BbIBAIN 030H (O3), KOTOPHIN CITYKHT IIUTOM,
oOeperaonmM HOBEepXHOCTh 3eMITH OT OOJIbIIel YacTu yabTpaduoneToBbix otoHoB ConHIa, pas-
PYLIAIOLIMX MOJIEKYJIBI.

VauBuUTENbHBIM Pa3HOOOpa3UeM KU3HU Ha 3emiie — U, HaJlo JyMaTh, elle rae-Huoyap Bo Bee-
JIEHHOM — MBI 00sI3aHBI M300MJIMIO B KOCMOCE yIiiepoda M OeCYMCIEHHOMY MHOXKECTBY MPOCTBIX
U CJIOKHBIX yrilepopocoaepkaiiux Mosnekysl. COMHEHMI ObITh HE MOXET: pa3lIM4HBIX MOJIEKYJ Ha
OCHOBE YIJIepoja Topaso OOJIbIIIe, YeM BCEX OCTAIbHBIX BU/IOB MOJIEKYJI BMECTE B3STHIX.

OpnHako xu3Hb OYeHb Xpymnka. CiyyaiiHele BcTpeun 3emMild ¢ OOJIBIIMMHU 3201y AUBIIMMUCS
KOMETaMH 1 aCTEPOMJAMH, YTO PaHbLIE CIy4asloCh CIUIOLIb U PSAJIOM, TO U JIEJI0 BHOCHIIU TOJTHENIIIUIA
Xaoc B ee 3kocucTeMy. Beero-to 65 MUUIMOHOB JIeT Ha3ag, (MeHblle 2 % BOo3pacTa 3eMJIM) IPUMEPHO
TyJa, Ijie Tenepb Haxoautcs nonyoctpos KOkaraH, Bpe3asics acTepouj Maccod B TPUJUIMOH TOHH,
otuero norudmno 6onee 70 % 3emHON rOpH M (payHBI, B TOM YMCIIEe BCe 3HAMEHHUTHIE OIPOMHBIC
JAUHO3aBPBI.

Brimupanue. Ita sKkonornyeckas karactpoda Jaja HaIUM MpeJKaM-MIEKOIUTAOIUM BO3-
MOXHOCTb TIepeCcTaTh CIYKUTh 3aKyCKOH IS TAPAHHO3aBPOB U 3aIOJHUTH TOIBKO YTO OCBOOOIMB-
mecss HUM. OHa BETBb MJIEKONUTAIOIIMX C OOJBIIMM MO3IOM, KOTOPBIX Mbl 30BEM MpPUMaTaMH,
SBOJIIOIIMOHUPOBAJIA B pof ¥ BU, Homo sapiens, KOTOPOMY XBaTHJIO yMa, YTOOBI M300PECTH HayIHbIE
METO/Ibl 1 MHCTPYMEHTApHiA — U C/IENIaTh BIBOBI O POMCXOXKIEHUH U 3BOIOLMY BeeneHHo.

BeiMupanue. Dta 3Komormueckas Karactpoda Jaja HallUM IpeaKam-
MJIEKOMUTAIOIIAM BO3MOXKHOCTb MEPECTaTh CIIYKUTh 3aKYCKOH /ISl THPAHHO3aBPOB
¥ 3aIOJTHUATH TOJIBKO YTO OCBOOOIMBIIIMECS HUIIIN.

A 4T0 OBLI0 10 BCero 3Toro? Yro npoucxoaniio 10 Ha4Yajaa Bcero?
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00 3ToM acTpoU3UKYN NIOHATUS He UMeloT. TouHee, HAIll camMble TBOPYECKUE UJICH HA 3TOT
CUET IMOKa He MOTYT OIepeThCs MPAKTHUSCKU HU Ha KaKkue IKCIepuMeHTa bHble (hakThl. MIMeHHO
MO03TOMY HEKOTOpbIE pPEIMTHO3HBIC JIOIU He 0e3 BBICOKOMEpHs yTBEPKIAIT, YTO C YEero-To Bce
JOIKHO OBLIO HAYAaThCS — UTO 37€CHh HAJIMIIO BO3JEHCTBIE KAKOK-TO OCOOEHHO MOIIIHOM CHJIBI U JIOJT-
’eH ObLT OBITh KaKOKM-TO IMEPBOMCTOYHHK, TIOJIOKMBIIUI Havyasio Bcemy. [lepBogpurarens. C Touku
3peHHMs YeJIoBeKa BepyIoIIero 1o, 0e3ycaoBHO, bor.

Ho, MoxeTt ObITh, BeenleHHast Oblia Beeryia — B KAKOM-TO COCTOSTHUM, KOTOPOE HaM eIrle Tpeji-
crout omnpenenuTh? Hanpumep, cyrecTByeT MHOKeCTBeHHas BcenleHHas1, HempepbIBHO MTOPOK/IAI0-
as gouepuue? Mmn, Moxet ObITh, BeenleHHast B3sia M BO3HMKIIA U3 HU4ero? Vm Bee, 9To MBI 3HaeM
1 JII0OMM, — He OoJiee YeM KOMITBIOTepHAst MOJIEJTh, CO3/IaHHAsI JIJTsT 3a0aBbl KAKOW-TO CBEPXPa3yMHOM
pacoy MHOTUIAHETSIH?

[TomoOHBIE TIpeIoNoKeH!sT HHTePECHBI ¢ (PUIOCO(CKON TOYKU 3pEeHHs, HO, KaK IMPaBHJIO,
HUKOTO HE YJIOBJIETBOPSIOT. 3aTO HANIOMUHAIOT HaM, YTO HEBEXKECTBO — €CTECTBEHHOE COCTOSTHHE
CO3HaHMS YYeHOro-uccieoBaresis. JIoau, KOTopele CUMTAOT, YTO BCE 3HAKIOT, JUOO HUKOrIA HE
WICKaJH, JTMOO HUKOT/IA He HATHIKAJIMCh Ha TPAHUITYy MeX/ly M3BEIaHHOM M Hen3BeJaHHOW BeesleHHOM.

Jliomy, KOTOpble CYMTAIOT, YTO BCE 3HAOT, JUOO HHUKOIA HE WCKAJH,
)II/I6O HHUKOIr'’Ja HE HATBIKAJIUCh HaA FpaHI/IIly Me)K)Iy I/I3BCI[aHHOI7[ n HeI/I3B6)1aHHOﬁ
BceeneHHOI.

OnHako Mbl TOYHO 3HAEM M MOXEM YTBEpKAaTh 0e30 BCSIKMX COMHEHMH, 4To y BceneHHoi
ObUT0 Havasno. BeeneHHast mponoikaer paspuBarhes. M qa, Guorpaduio Kaxaoro aroma B Hallem
OpraHM3Me MOKHO MPOCJIEUTh O BobIIoro B3pbiBa M TEPMOSIAEPHBIX TOTOK B HEAPaX MACCUBHBIX
3Be3/I, B30PBABIIMXCS OoJiee MATH MUJLTAAPIOB JIeT Ha3al. Mbl — cTaBIiasi )KUBOY 3Be3/IHAS TIbLIb,
KoTOpo¥ BceeneHHast jana CHjIbl OCTUYb camy ceOsl, ¥ MBI €1l TOJIBKO-TOJIbKO MPUCTYIMIIM K 9TON
3aj1a4e.
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2. Ha 3emJie Kak Ha HeOe

IMoka cap Mcaak HploTOH He 3ammcai 3akOH BCEMHPHOT'O TATOTEHHUSI, HA Y KOTO He ObLJIO TPUYMH
ToJ1araTh, YTO y Hac JIOMa JEUCTBYIOT TE K€ CaMble 3aKOHBI (DU3MKH, UYTO U BO BCEN OCTaIbHOU Bcee-
nenHou. Ha 3emiie Bce 3emMHOe, a Ha Hebecax — HebecHoe. COIIACHO XPUCTUAHCKOMY BEPOYUECHHIO
TOM 3M0XH, Hebecamu yrpasisil bor, To3ToMy MBI, JKaJKie CMEpTHBIE, HEe B CHJIaX ObLIM MOCTUYb
npoucxoasimee Tam. Korma HeloToH paspymmn 1ot dunocodekuil 6apbep, MokaszaB, YTO BCSKOE
ABWXEHHE MOCTIKMMO U TIpeJCcKa3yeMo, HEKOTOpbIe OOrOCIOBbl OOPYIIMIIMCH HA HETO ¢ KPUTHKOM,
IIOCKOJIBKY IOJTy4asioch, yto TBopiy B HalleM Mupe Heuero jenatb. HploToH paccyawi, 4To Ta ke
CHJIa TATOTEHMsI, KOTOpasl 3aCTaBiIsIeT Criesble sIOJIOKM B HAIIMX Cajax MajaTh Ha 3eMJIO, BEJleT U
OpOIIeHHBbIE TIO]] YIJIOM TeJla 10 MX KPUBBIM TPAaeKTOpHAM M HamnpasiseT JlyHy mo opOoute BOKpyT
3emin. 3aKoH BCeMUpPHOro TsroteHust HploToHa Takke HarpamiisieT o opoutam Bokpyr ConHia
IUIAHETbI, ACTEPOUbl U KOMETHI U y/Iep)KMBAET Ha OpOMTaX COTHU MUJUTMAPAOB 3B€3[] B HAIlleH rajiak-
tuke Mneunsiil [1yTs.

VHuBepcaabHOCTh (PUBNYECKUX 3aKOHOB — IVIABHBIM ABUKUTENb HAy4HOro nporpecca. M Bee-
MHUPHOE TAroTeHHe ObUIO TOJNBKO HayajioM. TonbKoO MpejacTaBbTe ceOe, Kakoe BOJIHEHUE OXBATUIIO
actpoHoMoB XIX Beka, Korjia OHU BliepBble HanpaBuiv Ha CosHie JJabopaTopHbIe PU3MBI, pacilen-
JIABLIME CBETOBBIE JIy4d Ha LIBETOBOU CIEKTP. CIIEKTphl HE MPOCTO KPACUBbI, OHU €IlE U COAepKaT
0e31Hy uH(popMalu 00 0ObEKTe, U3TyYaloleM CBET, B TOM YKCIIE O €ro TeMIlepaType U COCTaBe.
XUMHUYECKHE JIEMEHTHI BBIIAIOT ceOsl YHUKAJIbHOM OCIIE10BATEIbHOCTBIO CBET/IBIX M TEMHBIX 110JIOC,
paccekaomux cnekrp. K BennuaiiieMy BOCTOPry M M3yMJIEHUIO YYEHBIX, XUMAYECKME CUTHATYPBI
ConHia OKa3aarch TOYHO TAKUMHM ke, KaK My JJabopaTopHbIX BelecTB. [Ipu3ma nepectana ObITh
MHCTPYMEHTOM OJIHMX JIAIIb XUMHUKOB U IIOKa3ajia, YTo MpH BceM pasanuuu 3emit 1 ConHua no
pa3Mepy, mMacce, TeMIepaType, MECTOIONIOKEHUIO U BHEIIIHEMY BUY COCTaB Yy OOOMX OJUHAKOB —
BOJIOPOZ, YIJIEPOJ, KHACIOPO/, a30T, KaJbLIUK, XKEJIE30 U Tak Janee. Ho miaBHoe faxe He epeyeHb
OOIIMX MHTPEAMEHTOB, a IOHMMaHUe, YTO (POPMHUPOBAHKE STUX CHEKTPAIbHBIX cUrHaTyp Ha ComHlle
—Ha paccTosgHuM 150 MAJUTMOHOB KMJIOMETPOB — ONPENEISIIOCh TEMU KE CAMBIMU 3aKOHaMU (PU3HKH,
YTO U Ha 3emuie.

IoHsATHE 00 YyHHMBEPCAIBHOCTH OKA3aJI0Ch TAKMM IJIOJOTBOPHBIM, YTO €r0 YJaJOCh YCHELIHO
IIPUMEHUTD U B 0OpaTHYI0 CTOPOHY. [layibHemii aHaIu3 COTHEYHOIO CIIEKTPpa BBISIBUJI CUTHATYPY
HEM3BECTHOTO Ha 3emJie 1eMeHTa. [ockosbKy peub 11a O COJTHEYHOM BEILECTBE, HOBBIM JIEMEHT
MOJTy4MJI Ha3BaHUE «TEJIMN» OT JPEBHETPEUECKOTO CJIOBA «TeMHOC» — «COoHIEe», — U JIMIIb [TOTOM
ObUT OTKPHIT B 1la0opaTopuu. Takum 0oOpa3oM, rejuil CTas NepBbIM U €MHCTBEHHBIM JIEMEHTOM M3
TabnuLel MeHesneeBa, KOTOpbIA OTKPbLIM He Ha 3eMJle, a B IpYTOM MecTe.

[Tonsarue 00 YHUBEPCAJIBHOCTHU OKaA3aJIOCh TAKUM IUIOAOTBOPHBLIM, YTO €ro
yaajIoCh YCIICHNIHO TPUMEHUTDb U B 06paTHy10 CTOpPOHY.

Wrtak, 3akoHbl (pu3Kku AeHCTBYIOT 1O Beeil ConHeuHou crucTeMe — a Ha ipyroM Kosie ['anak-
tiku? Ha apyrom korie Beenennow? B iporiiom u B 6ymymem? X UCIIBITBIBAIA ¥ TIPOBEPSLIH IIIar
3a ImaromM. 3HaKOMble XUMHUYECKHE IEMEHThl OOHAPYKWIMCh M Ha ONMKaiimx 3Be3nax. Jlanexue
JBOMHBIE 3BE3[IbI, BPAIAOIIUECs 110 OpOUTEe APYT BOKPYT Opyra, MOXoxe, 3HAIOT Bce 0 HbI0TOHOB-
CKHUX 3aKOHaX TAroTeHUs. [IBOWHbIE raJlakKTUKH, BUAUMO, TOXKE.

W yem nanpliie MBI 3ariisJbIBa€M B IPOCTPAHCTBO, TEM IIIyOKe CMOTPHM B MPOIILIOE — 9TO KaK
CJIOMCTBIE OCaJJOUHbIe TIOPOJbI AJIs reosiora. B criekTpax cambix AajgbHUX 0OBEKTOB BO BceneHHOM
BU/HBI T€ K€ XUMUYECKHE CUTHATYPBI, YTO U B HAIIMX OKPECTHOCTSIX B MPOCTPAHCTBE U BPEMEHMU.
KoHeuHo, B 1aJ1eKOM IMPOIIIIOM TSIKEJIBIX JIEMEHTOB OBbLIO MEHbITIE, OHU BHIPAOOTAITHCH, TTO OOJIbIIIEH
YacTH, TIpY B3pbIBax 3B€3[l CIECAYIOIIMX MOKOJEHUI, OHAKO aTOMHBIE U MOJIEKYJISIPHBIE TIPOLIECCHI,
CO3/IaBLIME TH CIIEKTPAJIbHBIE CUTHATYPBI, OIMCHIBAIOTCA BCE TEMHU K€ 3aKOHAMU. B yacTHOCTH, Tak
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Ha3bpIBaeMasi MOCTOSTHHAS TOHKOW CTPYKTYPBI, KOTOpasi OMpeJieisieT OCHOBHbIE OCOOEHHOCTH CIIeK-
TPaJILHON CUTHATYPbl XUMUUYECKUX JIEMEHTOB, HE MEHSJIaCh, MO-BUAUMOMY, MUJUIAAPABI JIET.

Bcnektpax cambix JanbHUX OOBEKTOB BO BceleHHON BUAHBI Te Ke
XUMUYECKUE CUTHATYPBI, UTO U B HAILIMX OKPECTHOCTAX B IPOCTPAHCTBE U BPEMEHM.

Pazymeercs, He y Bcex Belllel U sIBJIEHUI B KOCMOCE €CTb 3eMHbIe aHaJIoru. Bam, ckopee Bcero,
HE JJOBOAMJIOCH MPOXOAUTh CKBO3b 00JIaKO CBETSAIIEIC M1a3Mbl TEMIEPATY POl MUJIJTMOH T'PaycoB,
U, PY4aioCh, Bbl HUKOI/1a HE PACKJIAHUBAJIMCh HA YJIULIE C YePHOM JbIPOil. [ TaBHOE — YHUBEPCAIbHOCTD
(br3MYECKUX 3aKOHOB, KOTOPHIE ONUCHIBAIOT JJake TaKUe He3eMHble 0ObeKThl. Koraa criekTpasibHbli
aHaJIM3 BIEpBble IPUMEHUIIM K CBETY, UCXOIAIIEMY OT MEK3BE3/IHbIX 00J1aKoB, Obula OOHApYykeHa
CUTHATypa, Y KOTOpOil Toxe He ObUIO 3eMHOro aHaiora. B tabnuue MeHnzeneeBa Bposie Obl HE OKa-
3aJ10Ch MOAXOJSAIIEro MecTa Jyisi HOBOro sjeMeHTa. Torga actpopu3uKu MpUayMald BpPEMEHHOE
Ha3BaHUe «HEOYNUil» — MyCcTh MOOYAET, MOoKa He yracTcs pa3ooparbes, uTo K yemy. Co BpemeHeM
BBISICHUJIOCh, YTO I'a30Bble 00JIaKa B KOCMOCE JI0 TOTO Pa3peskeHbl, YTO aTOMBI POJIETAIOT OTPOMHBIE
PacCTOsIHUSA, HU C YEM He CTAJIKMBasICh. B TakKuX YCJIOBUSIX 21€KTPOHBI BHYTPU aTOMOB MOT'YT BblJle-
JIbIBaTh (POKYCHI, KOTOpBIE He HAOMI0AI0TCS B 3eMHBIX Jlabopatopusix. CurHarypa HeOy/us puHa-
Jiexana 0ObIYHOMY KHCJIOpOLLY, IIPOCTO OH BeJl ce0sl HEOOBIYHO.

VHUBEpCaIbHOCTh (PU3MUECKUX 3aKOHOB CBUAETEIBCTBYET, UYTO, €CJIU Mbl
BBICA/IMMCS Ha JIPYTYIO TUIAHETY C Pa3BUTON LIMBUJIM3AIMEH, TAMOIIHSISA HayKa OyaeT
OIMUPATHCS HA TE e CaMble 3aKOHBI, YTO MbI OTKPbLIA ¥ IIPOBEPUIIN 3[€Ch, HA 3eMJIE.

VHuBepcaabHOCTh (PU3NYECKUX 3aKOHOB CBUIETENbCTBYET, YTO, €CJIM Mbl BBICATUMCS Ha JpY-
T'yIO TUTAHETY C Pa3BUTON IIMBUIIM3AIIMEH, TAMOIIHSIS HayKa OyJIeT ONMpaThCsl Ha Te e CaMble 3aKOHBI,
YTO MbI OTKPUIU U TTPOBEPHJIH 3/1€Ch, HA 3eMJIe, — JaXe eCIIM MOJIMTHYECKIE U OOIECTBEHHBIE YCTOM
y HUX OKQXXyTCsI COBCEM ApYruMu. bojiee Toro, eciiv Bam 3aX04€eTCsi HOTOBOPUTH C ITPULIIETIbLIAMU, OHU
COBEpIIIEHHO TOYHO HE MOWUMYT HH aHIJIMICKOrO, HM (PPaHIy3CKOTo, HU Jake KUTAlcKoro. M HUKTO
HE CMOXET IpecKa3aTh, KAK OHU OTHECYTCS K PYKOIOXKaTHIO, JaKe €ClIM OTPOCTKU y HUX Ha TeJie U
BITPaBJy PYKH: KaK K 3HAKy MUPa WX KaK K OOBSIBIICHUIO BOMHBL. Tak uTo JTydIiie Bcero o0marbcsi Ha
sI3pIKe HayKu. Takas rmorbiTKa Obuta ipennpuHsaTa B 70-e Toapl MpOoILIoro Beka, Korjaa ObUTd 3ary-
miensl «[Tuonep-10», «[Tuonep-11», «Bosmxep-1» u «Bosmgxkep-2». ¥V 3THX 4eThIpex KOCMUYECKUX
30H/IOB ObLIO JOCTATOYHO SHEPTHH, YTOOBI C TIOMOIIBIO I'PABUTAIIUY TIJIAHET-TUTAaHTOB BBIPBATHCS 32
nipezensl Comaednon cuctembl. Ha «[TnoHepax» ObLM yCTaHOBJIEHBI 30JI0THIE TVIACTUHKY C BHITPABH-
POBaHHBIMH HayYHBIMU MTUKTOTPAMMaMH, 1300pakaBIMMHU yCTPorCcTBO COMHEYHOM CUCTEMBI, HAIlle
MECTOIOJIOKEHUE B rajakTuke Mueunsiii [1yTh 1 cTpyKTypy aroma Bopopoza. «Bosaxkepbl» Ha 3TOM
HE OCTAaHOBWJIMCh — Ha HUX JIETUT U 30JI0Tasi FPaMIUIACTUHKA C 3alKChI0 Pa3IMYHbIX 3BYKOB MaTepH-
3eMid, B TOM 4YuCiIe ceparieOneHne 4enoBeKa, IeCH KUTOB U N30paHHbIe MY3bIKAJIbHBIE KOMITO3H-
1IMU CO BCETO MUpPA, B YACTHOCTH, ITpousBeaeHns1 berxopena n Yaka beppu. 1o caenano nociaHue
Oosee YeT0BEYHBIM, OTHAKO HESICHO, CIIOCOOHBI JIM YIIIM MHOTUIAHETSIH pa300parh, YTO OHU CIIBIIIAT,
Jaxe ecli MPEeAINoNoXKUTh, YTO Y HUX BOOOIIE eCcTh yiri. Mosi moOnuMasti Tapoausi Ha STOT JKeCT —
nIyTKa u3 Tenenepenaun «Saturday Night Live» na kanane NBC, rae nokasaim nuchbMeHHBINA OTBET OT
MHOTUIAHETsTH, OOHAPYKUBIIMX KOCMUYECKUH 30H]. B 3ammcke 1akoHMYHO roBopuitock: «[Ipummre
emne Yaka beppu».

HayuHomy mporpeccy cmnocoOCTByeT HE TOJNBKO YHHUBEPCAIBHOCTD
(pu3MUeCcKUX 3aKOHOB, HO U CYHIECTBOBAaHME M HEU3MEHHOCTh (PU3NYECKUX
MOCTOSIHHBIX.

HayuHomy mporpeccy crocoOCTBYeT He TOJIbKO YHUBEPCAIBHOCTh (PU3MUECKUX 3aKOHOB, HO U
CYIIECTBOBAaHUE U HEM3MEHHOCTh (DU3MYECKUX MOCTOSIHHBIX. BenrurHa rpaBUTallMOHHON MOCTOSIH-
HOI1, OHa ke noctosinHasi HelotoHa, nwin G, onpeaessier Cuily rpaBUTAllMOHHOTO B3aMMOJICUCTBUS B
HBIOTOHOBCKOM YpaBHEHUH BCEMUPHOIO TAroTeHusi. Hen3aMeHHOCTh rpaBUTAlIMOHHOW MTOCTOSIHHOM B
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TeUeHUe OrPOMHBIX MIEPUOIOB BPEMEHU HEOTHOK PaTHO MOIBEPrajii KOCBeHHOM rnposepke. Eciu npo-
JeJiaTh HEKOTOPbIE BHIUMCIIEHUSI, MOKHO OIPEJENIUTh, YTO OT I'PAaBUTAIIMOHHON MOCTOSIHHOW CHUJIBHO
3aBUCHT CBETUMOCTH 3Be3/1. To ecTh eciu Obl BemurHa G B TPOIIIOM XOTh HEMHOTO OTJIMYAIach OT
HBIHEIITHe, KOJIMIeCTBO SHEPruu, BhiessseMoi COTHIIeM, U3MEHUJIOCH ObI TAK CHITBHO, YTO 3TO TPO-
TUBOPEUWIIO OBl UMEIOIIUMCS Y HAC OUOJIOTMYECKUM, KJIMMATOJIOTMYECKUM M TEOJIOTUIeCKUM JIaH-
HBIM.

Bort TakoBa onHOposHOCTH Halleil BeesneHHOI.

k% %k

Camast 3HaMeHUTAas IOCTOSTHHASI — 3TO CKOPOCTh cBeTa. Kak Hu Hecuch, JTyd cBeTa He OOTOHHIIIb.
A nouemy? He 6b110 poBeIeHO HY OTHOTO SKCIIEPUMEHTA, KOTOPBIH OBl TOKA3aJ, YTO KaKOe-TO TeJIO
B 1000 (hopMe TOCTHIIIO CKOpPOCTH cBeTa. OO 3TOM roOBOPAT — M OMUPAIOTCS HA 3TO — HACKHbIC
3aKkoHBI (pu3MKU. [la, MogoOHbIe 3asBICHUS Ha TIEPBbIN B3I KAXKYTCsl KOCHBIMU M y3KOJIOObIMU. B
MMPpOLIJIOM OT UMEHU HAYKHU HE pa3 1 HE IBa BBICTYIIAJIN OTBABJICHHBIC PETPOrpadbl, U 3TO IIOAOPBAJIO
peryTaruio OIeCTAIX HHKEHEPOB U n3o0perareseit: «Mpl HUKOra He ToieTuM», «[1omeTsl HUKO-
IJa He yAacTCs ONpaBlIaTh KOMMEpUYECKr», «Mbl HUKOT/IA HE PaCIIenyM aToM», «Mbl HUKOTIIA He
npeojioyieeM 3ByKOBOM Oapbep», «Mbl HUKOrIa He nonaaeM Ha JIyHy». OIHAaKo y BceX 3THX 3asiB-
JIEHWIA eCTh OfiHa OOIIasi YepTa: UM HHUKOI/IA He MEIllaJIi YCTAHOBJIEHHbIE 3aKOHBI (PU3MKU. A Koraa
MBI TOBOPUM, YTO «HUKOTJa He OOTOHMM JIyd CBETa», 9TO KaYeCTBEHHO MHOE BhICKa3biBaHUe. OHO
OCHOBaHO Ha (DyHJAMEHTAJIbHBIX, IPOBEPEHHBIX BpeMeHeM (pU3NYecKUX NMpuHLMNax. Ha qopoxHbIx
3HaKax JUIsl 3Be3/10JIETYMKOB OYIyIIIero Mo mpapy OyAeT HalMCaHo:

CkopocTtb cBeTa —
He npocTo oTIMYHASI MBICJIb.
ITO 3aKOH.

VY 3aKOHOB (PU3MKH, B OTIMYME OT OrPAaHMUYEHUN CKOPOCTH Ha 3€MHBIX JOPOrax, €CTh OfiHa
NpUsATHAs YepTa: 4ToObl UX COOMIOAATh, HE HY)KHA HUKAKasl MOJULMS, XOTs Yy MeHs ObljIa KOrjaa-To
yT60sKa € 1myToyHOM Haanuckio «[Tokopuch rpaBUTaLAm».

Bce u3mepeHus okasbIBaloT, YTO U3BECTHBIE HAM (DyHJaMEHTaJIbHblE TOCTOSIHHBIE U COOTBET-
CTBYIOIIME 3aKOHBI (PM3UKHU HE 3aBHUCAT HU OT BPEMEHHU, HU OT MOJIOKEHUS B IPOCTPAHCTBE. DTO B
OyKBaJIbHOM CMBICJIE YHUBEPCAJIbHbIE TIOCTOSIHHbIE BEJTMUMHBI.

k% %k

MHorue npupoaHble SBJIEHUs — pe3yJbTaT OHOBPEMEHHOIO AEWCTBHS MHOXECTBA (husnye-
CKMX 3aKOHOB. A 3TO 3a4acTyl0 OCJIOXKHSIET aHAJIN3 U B OOJIBLIIMHCTBE Cly4aeB TpeOyeT MOIIHBIX
KOMITBIOTEPOB, YTOOBI BBIYMCIUTh, YTO IPOUCXOUT, U MIPU ITOM HE PACTEPATh BaKHbIE APAMETPbI
cucreMsl. Korna komera Illymelikepa-Jlesu-9 B mione 1994 roga Bpesanach B razoByio armocgepy
IOnmrepa, a notom B3opBaiach, camasi TOUYHasi KOMIIBIOTEPHAs MOJEJIb YUUThIBAJIA 3aKOHBI THIPOIU-
HAMUKHU, TEPMOAMHAMUKM, KUHEMATUKU U IpaBUTalMU. Ellle oaMH HarisqHbIA IpUMep CIOKHBIX (1
TPYAHOIIPECKAa3yeMbIX) SIBJIEHUI — Norofa v kiaumar. OHako B X OCHOBE JIEKaT BCE Te Ke (PyH-
JaMeHTaJIbHble 3aKoHBI. bosnbioe KpacHoe naTHO Ha KOnurepe — ruraHTCKuil aHTULIMKJIOH, OyIIyio-
LU HA IPOTSKEHUU Kak MMHUMYM 350 JieT, — ynpasisieTcss TeMU ke (PU3NIECKUMU ITPOLIECCAMU,
yto U Oypu UM yparaHbl Ha 3emJie Wiu ele rae-Huoyap B ColHeuHOH cucteMe.

Ectb 1 ele ofHa pa3HOBUAHOCTb BCEIEHCKMX MCTHUH — 3aKOHBI COXPAHEHUsl, COITIACHO KOTO-
PbIM KaKasi-TO u3MepsieMasi BeJIMYMHa OCTAeTCs] HEU3MEHHOM 6 1100bix obcmosimenavcmeax. Tpy riaB-
HBIX 3aKOHA COXPAHEHUsl — 9TO COXPaHEHHE MAcChl U SHEPIUU, COXPAHEHUE JIMHEHHOTO U YIJIOBOTO
MOMEHTA UMITYJIbCa U COXPAHEHHE JIEKTPUUYECKOTO 3apsAfa. DTU 3aKOHBI JACUCTBYIOT U Ha 3eMJle, U
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Be3Jie, Ky[a HaM IPUIILIO B TOJIOBY 3arJIsSIHYTh, — OT IIAPCTBA (DU3MKM YACTHII JI0 KPYITHOMACIITaOHOM
CTPYKTYpbl BeeneHHoil.

Tpy mIaBHBIX 3aKOHA COXPAHEHUsS — 3TO COXPAHEHME MAaCChl U SHEPIuu,
COXpaHEHME JIMHEMHOTO U YIJIOBOIO MOMEHTa MMIIyIbCca U COXPaHEHUE
JIEKTPUYECKOIO 3apsa.

Ho xBactaemcst Mbl HalpacHoO: axe B paio HEeT COBEPIIEHCTBA. Ie10 B TOM, YTO Mbl HE BU/IUM,
He 0Cs3aeM, He UyBCTBYEM Ha BKYC MCTOUHMK 85 % rpaBUTALK, KOTOPYIO HAaMepuiv Bo BeeneHHoil.
Ota 3arafiouHasi TeMHasl MaTepusi, KOTOpasl He MPOosBJIsAET ce0s HA B YeM, KpOMe IPaBUTALIMOHHOIO
BO3/IEIICTBUS HA BUMMOE BELIECTBO, BEPOSITHO, COCTOUT M3 9K30TMUECKHMX YACTHII, KOTOPbIE HaM elle
MIPEICTOUT OTKPBITh. OIHAKO HEKOTOPbIE ACTPO(U3UKU — UX MEHBIIMHCTBO — HE YBEPEHBI B 3TOM U
MIPEAIONAralT, YTO HUKAKOW TEMHOI MaTepuu HET, Hy’KHO MPOCTO MOANPABUTh 3aKOH BCEMHUPHOIO
tarotenus: Hetotona. CTout 100aBUTH B ypaBHEHHE HECKOJIBKO CJIaraeéMbIX, U BCE COMIETCS.

Mbu1 umeem MMpaBO rOBOPUTH O 3dKOHE C YBEPEHHOCTBIO JIUIIb B TOM OUAITA30HE
YCHOBHfI, B KAKOM 3TOT 3aKOH OBIJI MCITBITaH U NOATBEPKICH.

Bo3morkHO, Kora-HuOY/Ib MBI y3HaeM, UTO 3aKOH BCEMUPHOT'O TATOTEHUS M TTPaBIa HyKIaeTCsI
B yrouHenuu. Huuero crpammHoro. Takoe yxe oguH pa3 Oputo. OOIiasi TeOpusi OTHOCUTEILHOCTH,
KOTOPYIO BBIBUHYI DUHIITENH B 1916 rony, pacmmpuiia MpUHIMITE TpaBuTaiiii HeioToHa, 4TOOBI
MX MOXHO OBUIO TPUMEHSITh K CBEPXMACCHBHBIM TeJlaM. 3aKOH BCEMUPHOTO TATOoTeHus1 HploToHa pu
TaKOM 0OOOITIEHNH MTepecTaeT AeHCTBOBaTh, 0 YeM caM HbioToH He 3Ha. OTcioia MOpalTh: Mbl IMEEM
MIPaBO TOBOPUTb O 3aKOHE C YBEPEHHOCTHIO JIMIIIb B TOM AMANa30HE YCIOBUM, B KAKOM 3TOT 3aKOH
ObLJT KCTTBITAH Y TIONTBEepPsK/IeH. YeM mmpe 1uana3oH, TeM MOIIIHEee 3aKOH M TEM TOUHee OH OIMCHIBAET
Mupo3zaanue. B momamHux ycinoBusix HpIOTOHOBCKMI 3aKOH I'paBUTAMKM padoTtaeT npeBocxoaHo. C
ero nomomipio B 1969 romy mbl crneranu Ha JlyHy u OGnaromnoinydHo BepHYy/MCh Ha 3emutio. OgHaKo
€CJIM JIeJI0 JIOXOIMT 10 YEePHBIX JbIp U KPYMHOMACIITAOHOW CTPYKTYphl BeeneHHoii, HaMm TpeOyeTcs
o0Omast Teoprsi OTHOCUTENbHOCTH. C JIPyroil CTOPOHBI, KOT/Ia MBI TIOJICTABJIsieM MaJleHbKHE MacChl U
MaJIeHbKHE CKOPOCTH B YpaBHEHHUsI DUHINTEHA, OHM OyKBAJIBHO (TOUHEe, MaTeMaTHUECKH) TIpeBpa-
Ial0TCs B ypaBHeHUsT HBIOTOHA — ¥ TO XOPOIIHI TOBOJ OBITh YBEPEHHBIMU B TOM, YTO MBI BCE ITOHU-
MAaeM IMPaBUJIbHO.

C TOUYKM 3peHH S yUEHOTO YHUBEPCATLHOCTD (PU3MUECKHUX 3aKOHOB JIEJIAET KOCMOC Ha JUBO ITPO-
ctbiM. OCOOEHHO IO CPaBHEHMIO, CKakeM, C MPUPOION YesloBeKa, chepoil MHTEPECOB TCHXOJIOora:
3/1eCh BCE rOpasio 3amyTaHHee.

B Amepuke MecTHBIE ITTKOJIbHBIE COBETHI OMPEIETISAIOT TOJIOCOBAHUEM, KAaKUE MPEIMETHI ITPETIo-
JaBaTh. B HEKOTOPBIX Clydasx pe3ysIbTaThl TOJOCOBAHMS 3aBUCAT OT MPUXOTEW KYJIbTYPHOM, TOJH-
TUYECKOW WJIM PeTUTHO3HON Mojibl. Pa3Huiia B cucteMe yOeKJIEeHUI B pa3HBIX YaCTAX TUIAHETH ITPH-
BeJia K MOJIMTUYECKUM Pa3udMsAM, KOTOPbIE He BCEra MOAIAI0TCS MUPHOMY YPETyJIMpPOBaHMIO. A
KpacoTa 1 Molb (PM3MYECKUX 3aKOHOB B TOM M COCTOUT, UTO OHU JAEUCTBYIOT Be3/Ie ¥ HE 3aBUCST OT
TOTO, KTO B HUX BEPUT, a KTO HET.

Muaue roBopsi, Bce, KpoMe 3aKOHOB (PUBHKH, — He OoJiee YeM MHEHHe.

Kpacota 1 Mo1iib (pu3nieckrx 3aKOHOB B TOM U COCTOUT, UTO OHU JIECTBYIOT
BE3/IC N HE 3aBUCAT OT TOI'0, KTO B HUX BEPUT, 4 KTO HCT.

He 10 uT00BI YueHsle He criopsaT apyr ¢ Apyrom. Mui cniopum. Erie kak. Ho ipu 3ToM MBI, Kak
MIPAaBWJIO, BBIPAKaeM MHEHHs 00 MHTEpIpETalMy HEJOCTATOUHbIX WM J0CA/HBIX JaHHbBIX, HAXOMS-
LIMXCS HA NIEpe/IHEM Kpae HallluMX Mo3HaHui. Ecnu ke B KauecTBe apryMeHTa MOXHO IIPUBECTU TOT
WJIM MHOW (PU3MYECKUH 3aKOH, SICHO, YTO CHOp OyleT KpaTKUM: HET, BEUHbIH ABUTaTelb Ballel KOH-
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CTPYKIIMY HUKOT/IA He 3apa0d0TaeT, MOCKOIbKY HapyIIaeT XOpOIIo MPOBEPEHHbBIE 3aKOHBI TEPMOJIMHA-
MuKU. Her, Henb3s co3aTh MAIlIHY BPEMEHH, YTOOB BEPHYTHCS B MTPOIILIOE U YOUTh COOCTBEHHYIO
Marthb JI0 CBOETO POXKJICHUSI: 9TO HAPYIIAeT 3aKOHbI IPUYKHBI U CleACTBUS. Ml HEBOBMOXKHO CITIOHTAHHO
B3MBITh B BO3[lyX M BOCIIAPUTH HAJl 3eMJIeH, He HAPYIIIMB 3aKOH COXPAHEHHUsI UMITYJIbCa, — JAAKE ECITH
CUAMIIb B TI03€ JIOTOCA (XOTS MPOeNiaTh TAKO (POKYC B IPUHITHIE BO3MOKHO, €CJTM UCITYCKATh MOIII-
HBIA U TTIOCTOSIHHBIM IIOTOK Ta30B).

3HaHMe 3aKOHOB (PU3MKM B HEKOTOPBIX CIIyyasx MPUAAET YBEPEHHOCTH B ceOe M IMOMOraeT
MIPOTUBOCTOSITh BRICOKOMEPHBIM HeBekaaM. Heckonbko Jiet Hazan s1 Obi1 B Kanudopuum u 3akazas B
omnoMm kade B [Nacagene vamiky kakao. Pasymeercs, co B36uthiMu ciiuBkamu. Ho korma 3akas mpu-
HEC/, s He yBHJe] HM HaMeKa Ha CIIMBKU. A Korja s ckazajil o(pHIMaHTy, YTO MHE MO KaKao
0e3 CIIMBOK, TOT 3aBEpWJI MEHSI, UTO 51 UX MPOCTO HE BHIKY, IIOCKOJIbKY OHH YTOHY/IU B Kakao. OHaKo
y B3OMTBHIX CJIMBOK OYEHb HHM3KAasl UIOTHOCTh, TIO3TOMY OHH IUIABAIOT BO BCEX JKHIKOCTSX, KOTOPHIE
IBIOT JToaK. Tak uTo s MpeAoxu o(pUIMAHTY Ha BHIOODP JBa BapHaHTA: JIMOO KTO-TO 3a0bLT MOJIO-
JKUTHh MHE B YallIKy B3OUTbIE CJIMBKH, TUOO B 3TOM Kade ASHCTBYIOT aIbTePHATUBHBIE 3aKOHbI (PH3HUKH.
OduimanTa 310 HE YOHIIO, U OH B 3HAK IIPOTECTA IMPUHEC JIOKKY B3OMTBIX CJIMBOK, YTOOBI JIOKa3aTh
cBOIO npaBoTy. [Ilapuk CJIMBOK, MOIMpPHIraB, KAk MSYUK B BOJTHAX, OJIArOMOMYYHO BCILIBLT HA MTOBEPX-
HocTh. CaMoe YTO HU Ha €CTh HarJIsiIHOE JI0KA3aTeIbCTBO YHUBEPCAIBHOCTH 3aKOHOB (PU3UKH !

3HaHKe 3aKOHOB (PU3MKH B HEKOTOPBIX CTyYasix MpUaeT yBepeHHOCTH B cebe
Y TIOMOTaeT MPOTUBOCTOATh BBICOKOMEPHBIM HEBEXK1aM.
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3. Jla Oyaer cBeT

ITocne Bosnblioro B3pbiBa IIABHBIM 3aHATHEM BceeseHHOM ObUIO paciMpeHre, OTYEro KOHIEH-
TpaLus 3alONHABILIEN TPOCTPAHCTBO SHEPTUU MOCTOSHHO Najana. C KaxabpM MrHOBeHueM Beenen-
Hasi CTAaHOBUJIACh UyThb-4yTh OOJIbLIE, YyTh-UyTh XOJOAHEE U YyTh-4yTh TEMHee. Mexy TeM Bellle-
CTBO M SHEPrHsi BMECTE COCTABJISUIM CBOETO POZa MYTHBIH Oy/IbOH, B KOTOPOM INaJIbHBIE SIEKTPOHbI
BCE BpeMsl pacCcerBajld BO BCE CTOPOHBI (DOTOHBI.

ITpumepHo Tak Bce u muto nensix 380 000 sier. B 3Ty paHHIO0 310Xy (POTOHBI HE YCIIEBAIN
JAJIEKO YJIeTeTh — Ha IyTH 0053aTesIbHO MONaiaics 31eKTpoH. Eciu Obl B 3Ty 310Xy Ballei 3a1aueit
OBUIO TIOCMOTPETh CKBO3b BeesleHHy0, y Bac Obl HIUEro He BHIILIO. JII000i 3aperncTprupoBaHHBII
BamMU (POTOH 32 HECKOJIBKO HAaHO- MJIM MUKOCEKYHJI IO 9TOr0 HaBepHsIKa OTpasmycs Obl OT KaKOro-
HHUOY/Ib MEKTPOHA NPSIMO y Bac MO HOCOM (OHa HAHOCEKYH/A — MIJUIMApAHAsl A0Jsl CEKyH/IBI, a
NKOCEKYH/Ja — TPHJUTOHHAS 10J1s1 CeKyH/IBI). [I0CKOMBbKY TakoBO OBUIO caMoe OOJIbIIIOE PACCTOSIHUE,
KaKoe MOIJIa IPOWTH HEMCKaXeHHast MH(opMalus, Ipexae 4YeM JOCTHYb BalluX I71a3, Bcs Beenen-
Hasl, Ky/Jia HM OCMOTPH, ObLJIa TOT/1a IIPOCTO CBETSALIMMCS HerTpo3padHbiM TyMaHoM. Cerozast ConHie
Y OCTaJIbHBIE 3BE3/1bl BBHIMVIAAAT BHYTPH ce0s1 TOUHO TaK Ke.

Temneparypa BceneHHOI nagaer, U 4acTULpl IBUKYTCS Bce MeJJIeHHee U MejyieHHee. M BoT
B TOT CaMbIii MOMEHT, KOTZIa TEMIIepaTypa BIIEPBbIE OITyCTUJIACh 3a KpacHylo oTMeTKy B 3000 rpany-
COB, JIEKTPOHBI 3aMEJIMIICh POBHO HACTOJIBKO, YTOOBI MX 3aXBaTHIBAJIM IPOJIETAIOIME MUMO IPO-
TOHBI, — U TaK MUPY SBWJIUCH MOJTHOLIEHHBIE aTOMBI. JTO MO3BOIWIO (POTOHAM, K KOTOPbIM paHbIIIe
BCE NPHCTaBaJIM, OCBOOOAUTHLCS U OECIPENATCTBEHHO TepesieTaTh yepe3 Bcio BeeneHHyio.

Tak noay4ymicss «<KOCMUYECKUN (POH» — OCTAaTOUYHBIN CBET OCJICTIUTENILHOM, PACKAJICHHON paH-
Heli BecesleHHOI, — 1 'y Hero ecTb TeMneparypa, KOTOpylo MOKHO U3MEPUTb, OIIPE/IENIUB, B KaKOH yacTH
CIIeKTpa HaxoguTcst Oosbine Bcero (hoHOBBIX (hoTOHOB. KocMoc mposomkan ocTeiBaTh, U (POHOBBIE
(bOTOHBI, poiMBILIMECS B BUAMMON YacTH CHEKTPa, P paciiupeHuy BeeneHHo Tepsiyii SHEpPruio u
COCKaJIb3bIBAJIM BHU3 TIO CIIEKTPY, peBpamiasch B uHGpakpacHsle (potoHbl. CTaHOBSICH crabee, OHU
BCE K€ He MepecTaBayiv ObITh (POTOHAMMU.

Kakoii quanason y Hac emme Huke 1o criektpy? C Tex nop, Kak (poToHbI 0CBOOOIMIIHCH, Bee-
neHHas pacmmpwiack B 1000 pa3, Tak 4to cerogHsa kocMuuecku poH toxe okaszaics B 1000 pas
xosnonHee. POHOBBIE (POTOHBI, POAMBIIMECSA B BUAUMOM Auanas3oHe, tenepb cranu B 1000 pas meHee
SHEPrUYHbIMU M OKa3aJIMCh B MUKPOBOJIHOBOM JIMAIa30HE — OTCIOJA U B3sJIOCh COBPEMEHHOE BbIpa-
KEHUE «PETMKTOBOE KOCMUYECKOe MUKPOBOJIIHOBOE U3ilyuyeHue». [Ipoier SO MuiumapaoB et — u
acTpou3uKy OyIyIIero HauIIyT O PEJTMKTOBOM PaJHOBOTHOBOM M3JTyYeHHUH.

Korga 4to-TO packajieHO U CBETHTCS, OHO M3JIy4aeT CBET BO BCEX YACTSAX CIIEKTpa, HO Ije-
HUOY/Ib 00s13aTesbHO OyneT UK. OOBIYHbIE JTAMITOYKH, B KOTOPBIX MO CTAPHHKE eIlle €CTh HUTh HaKa-
JIMBaHMS, JOCTUTAIOT MUKA B MH(PPAKPACHOM [Maa30He M UMEHHO MO3TOMY CUMTAIOTCSl HE OYEHb
3(pPEeKTUBHBIMM UCTOUHMKAMU BUAUMOTIO cBeTa. MH(ppakpacHOe U3llydeHHe Hallli OpraHbl YyBCTB
BOCIIPMHMMAIOT TOJIBKO KaK OLIyILEHHE TeIlIa Ha Koke. CBeToAMOaHAas PEBOIOLMSA B COBPEMEHHOU
TEXHOJIOTMM OCBEIIEHN I TO3BOJIMJIA TIOJTyYaTh YMCTbIA BUIUMBIN CBET, HE TPaTsl BaTThl HA HEBUAUMBIE
YacTH crieKTpa. IMEeHHO 9TO M 03HAYaI0T Oe3yMHbIe Ha MEPBbIi B3IJIs peKJIaMHbIE JIO3YHI' 1, KOTOpbIE
NUIIYT Ha yrakoBke: «CBeToAnoAHas JlaMIia B 7 BaTT 3aMeHsIeT JJaMIy HakaluBaHus B 60 BaTT».

CBCTOI[I/IOI[HaH peBomonuAa B COBpCMeHHOﬁ TEXHOJIOTMM OCBCHICHUA
IMO3BOJIMJIA ITIOJIyYaThb YHCTBIN BH,HHMLIfI CBECT, HC TpaTAd BAaTTbhl HA HEBUAUMBIC YaCTHU
CIICKTpaA.

ITockoIBKY PENMKTOBOE KOCMUYECKOE U3JTyYEHUE IIPOU3O0IILIO OT CUJIBHO HAarpeToro BEIECTBa,
CIIEKTPAJIbHBIA TIPO(IIIb Y HEr0O UMEHHO TAKOM, KaKOoW ObIBAET y CBETSIIErocsi, HO OCTBHIBAIOIIETO
IIpeMeTa: I11e-TO y HEro e€CTh MUK, HO CBETUTCS OH M B OCTAJIbHBIX YaCTAIX ClIeKTpa. B jaHHOM cityyae,
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MOMHUMO IHKa B 00JIACTU MHUKPOBOJIHOBOTO M3JTyYeHHUs], HAOMOAAI0TCSI U (DOHOBBIE PAMOBOJIHBI,
ycyesanliee Majoe KOJIM4ecTBO (POHOBBIX (DOTOHOB OoJiee BHICOKOIN SHEPTHH.

B cepepune XX Beka y KocMosioruu (He MyTaTh ¢ KOCMETOJIOrHeid) OblJIo B pacropsiKeHUN
CPaBHHUTEJILHO MaJIO JaHHBIX. A KOTJa JaHHBIX HEJOCTATOYHO, BO3HUKAET MOJTHBIM-TIONHO KOHKYPH-
PYIOIIUX THIIOTE3, YECTOMIOOMBBIX M XUTPOYMHBIX. [ MMOTE3y O CyIIECTBOBAaHMHM PETMKTOBOTO KOC-
MUYECKOTO M3JTy4yeHus Bbickazaia B 40-e rogpl rpymmna ¢pu3nkoB Bo rase ¢ ['eopruem 'amoBbIM —
aMepHKaHIIEM PYCCKOro mpoucxoxkieHrss. OHM OCHOBBIBAIMCH Ha padoTe OeNbruiickoro pusmka u
cesiieHHUKa JKopxka Jlemerpa, omyonmkoBanHo# B 1927 rony. Keraru, umenno Jlemerpa cunraior
OTIIOM KocMosioruu Bonbioro B3peiBa. OHAKO MEPBYIO OLEHKY OKUIAEMOW TeMITepaTyphl PelvK-
TOBOTO U3JTy4eHUs clesiaiv amepukanckue ¢pusuku Pambd Anbgep u Podepr I'epman B 1948 romy.
WX Bhrumciienust ObUIM OCHOBAHBI HA TPEX CTOJIMAX:

1) obmieit Teopun oTHOCUTEIbHOCTH DiiHIITeNHA (1916);

2) OTKpHITHH pacipenus BeeneHHoit, kotopoe caenan DusuH Xaooi (1927);

3) DocTrkeHHsIX JJaOOpaTOPHON aTOMHOM (PU3MKH JI0 ¥ BO BpeMsi MaHXITTEHCKOTO MPOEeKTa,
KOTOPBI MPHUBEJT K CO3IAaHUIO aTOMHBIX O0MO BO BpeMst BTOpoil MUPOBOIA BOWHBI.

I'epman u Anbdep nonyumnu temneparypy Bcenennow, paBHyio 5 rpagycam KenbBuna. U,
KOPOTKO TOBOPsi, OMMOIMCh. TouHbIe M3MepeHHs TeMrieparypbl (POHOBOTO MUKPOBOJTHOBOTO H3JTY-
YeHHUs IOKa3aly, YTO OHA paBHa 2,725 rpagyca — MHOTAA MUILYT IpocTo 2,7 rpagyca, a eciau Bbl
HeOpeKHO OTHOCHTECH K IUdpam, BaM MPOCTAT Jlake OKPyIJIeHUe TeMIiepatypbl BeenenHoit 1o 3
IpajlycoB.

37ech MBI HEHaI0Jr0 ocTaHoBUMCs. ['epmaH 1 AJtbbep ONmupatnch Ha CKyIHbIE JaHHbIE aTOM-
HOH (DMBUKH, TOJIBKO YTO MOyYEHHBbIE B JAOOPATOPUH, U MIPUMEHSIT X K TUIIOTETUYECKUM YCIIO-
BUsIM paHHel Beenennou. icxost U3 3TOro, OHM SKCTPANoIMPOBAIM Pe3yIbTaThl HA MIJUTMAP/BI JIET
BIlepe]] ¥ TIOCUMTAITN, KaKOBa JIOJKHA ObITh TemrepaTypa Beenennoii ceronus. W eciam ux mporHos
XOTs1 Obl MPUOSIM3UTENIFHO HATIOMUHAJ BEPHBIIA OTBET, 3TO MOPA3UTEIbHBIA TPUYM( YEI0BEYECKOTO
pasyma 1 npoHuIareabHocTu. OHM MOIJIM OUIMOWUTBCS B IECSITh WIIM B CTO pa3 U BOOOIIE Mpe/ICKa-
3aTh YTO-TO, YEro HEeT B mpupoje. AMepukaHckuil actpodusuk k. Puyapn I'oTT 3amers o stomy
noBony: «IIpeznckasarh, 4To OHOBOE U3TyYEHHUE CYIIECTBYET, @ IOTOM BBIUYMCIIMTh €TI0 TEMIIEPATypy
Y OIIMOMTHLCS BCETO B JIBAa pa3za — 9TO BCE PaBHO 4TO MpeJcKa3aTh, YTO Ha JIykalKy nepen benbiv
JOMOM TIPU3EMJIMTCS JieTaiomias Tapeika auameTpom 50 ¢yToB, 1 OMUOUTHCS TOIBKO B TOM, YTO
JUaMEeTp TapesIKy Ha caMoM Jielie oKkaxeTcs 27 (pyToB».

%k % %

BnepBble HenmocpeacTBEHHO MPOHAOMIOAATh KOCMHUYECKOE MHKPOBOJIHOBOE W3JTyUeHHE yja-
Jock B 1964 roxy, U caenaam 3TO COBEPILIEHHO CIy4YaiHO ABa aMEpUKaHCKUX ¢usnka — ApHo [len-
3uac u Pobept Yuscon. Onu paboramu B TenedoHHsIx Tadoparopusix besia — uccienoBareibckoM
rojipa3ieJieHu AMEpUKaHCKOW TesiepoHHO-TeserpadHoil komnanuu. B mectuaecsreie roapl mpo
MHUKPOBOJIHOBOE M3JTyYeHHE 3HAJIM BCE, HO MOUYTH HU y KOro He ObUIO B PACTIOPSIKEHUN TEXHHKH,
TMO3BOJISIIONIEN ero 3aperucTpupoBath. Jlabopatopuu Benna Obiin Ha miepenqHeM Kpae WHIYCTPUH
KOMMYHUKAIMA W TIPUAYMAIH TSl 9TOU LeJ 0COO0YI0 MPU3EMUCTYIO POraTyio aHTEHHY.

Haunewm c Toro, 4to, ecii Bbl COOMpaeTech OTIPABISATH WM IIPUHUMATh KAKOK-TO CUTHAJ, Tiep-
BBIM [IEJIOM HY)KHO N30aBUTHCS OT UCTOYHUKOB Nomex. [len3nac 1 YuicoH xorenu u3mMepuTb (oHO-
BBIC ITIOMEXH B CBOEM MHKPOBOJIHOBOM ITPUEMHUKE, YTOOBI 00ECIIEUNTD YUCTY10, JIMIICHHYIO ITyMa
CBSI3b B 9TOM juana3one. OHu He Obl KocMmonoramu. OObIYHbIE TEXHAPU-KYJECHUKH, OHU BCEro-
HaBCEIro Hajla)XuBaJin MHKpOBOJIHOBOfI IMPUEMHHUK W HUYETO HE 3HAJIU PO I'MIIOTE3bL raMOBa, Fep-
MaHa 1 Asbdepa.
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Ilen3nac u YWICOH 1 He yMaJlu PO KOCMUYECKOE MUKPOBOJTHOBOE U3JIy4E€HHE — UM IIPOCTO
HY)XHO OBUIO OTKPBITh JJ1s1 AMEPUKAHCKOU TeepoHHO-TenerpadHON KOMIIaHMKM HOBBIM JHana3oH
YacToT.

Ilensnac 1 YuiacoH M He OymMaad MPO KOCMUYECKOE MHUKPOBOJIHOBOE
U3JTyYeHUE — UM MPOCTO HYKHO OBUIO OTKPBITH AJIs1 AMEPUKAHCKOW TenedOHHO-
TeserpapHOil KOMIIAHUYM HOBBIH JUAania3oH 4acToT.

OHM 1IpoBeNN SKCIEPUMEHT U BBIYIM U3 CBOMX JIaHHBIX BCE M3BECTHBIE 3€MHBIE U KOCMMYE-
CKHE UCTOYHUKH IIOMEX, KOTOPBIE CMOIIX OIIPEAEIUTh, OJHAKO YacTh IIYMOBOI'O CUTHAJIAa HUKY/IA HE
Jenach, U MCCAe0BaTeIM HUKaK HE MOIVIM MOHSATh, KaK OT Hee U30aBUThCs. B KOHIlE KOHILIOB OHU
3arJIsIHY/IM B TapeJIKy aHTEHHBI M YBUJIENH, YTO TaM MOCEIWINCH royou. Torna yueHsle pemiy, 4yTo
IIyM, HaBepHOE, BbI3bIBAET OEJIbII AUIEKTPUK (TOITyOUHBII IIOMET), MOCKOIBKY CUTHAJ PErucTpUpo-
BaJICS1 OTOBCIOAY, KyJa Obl OHM HU HaNpasJisiiv JeTtekTop. [leH3nac 1 YUICOH OTYMCTHIIM QHTEHHY OT
0eJ10ro AM3MEKTPUKA, IIIyM HEMHOTO CHU3MWIICS, OIHAKO 3aMETHbII ITyMOBOM CUTHAJI BCE K€ HE UCYe3.
B cratbe, koTOpYIO OHUM OMyOIMKOBaIM B 1965 rojty, roBOpUIOCh JIMIIb O HEMOHSTHON «M30BITOYHOM
aHTeHHOU Temrieparype» (A. A. Penzias and R. W. Wilson. «A Measurement of Excess Antenna
Temperature at 4080 Mc/s», The Astrophysical Journal 142 (1965):419-21).

TeMm BpemMeHeM Ipymia MPUHCTOHCKMX YUYEeHBIX MOJ pykoBoicTBoM PobGepra Jlukke crpouiia
AETEKTOp, CHELUAIbHO MPeAHA3HAYEHHbIN 11 OOHApYXeHUs1 (POHOBOrO KOCMHUYECKOTO MUKPOBOJI-
HOBOT0 u3ydeHus. O/IHaKO y HUX B PacropsiKeHUH He ObLJIO TAKMX pecypcoB, Kak B Jlabopartopusix
Benna, noatomy padota 1uia HECKOJIBKO MejjieHHee. VI B TOT MOMeHT, Korjaa [Iukke ¢ Koeramu
y3Has o padore Ilen3naca u Yuiicona, npuHCTOHCKME (PU3UKM Cpa3y MOHSUIM, YTO 3TO 3a HaOJoa-
emast U30BITOUHAsI aHTeHHas Temneparypa. Bce cxoaunock — 1 BeIMUMHA 9TOM Temnepatypa, U To,
YTO CHI'HAJ IIeJI CO BCEX CTOPOH, CO BCEro Heba.

B 1978 rony Ilensuac u YuiicoH nonyuwiu 3a cBoe oTkpbiTie HobeneBckyio npemuio. A B
2006 rony amepukanckue actpodusuku [Ixon K. Mazep u Ixopmx ®. CmyT pasneniu Hobenes-
CKYIO ITPEMUIO 3a HaOmoaeHre (POHOBOTO MUKPOBOJIHOBOIO KOCMUYECKOIO U3JIyYEHUsI B IIUPOKOM
CIIEKTPAJIbHOM JMaria30He, B Pe3y/bTaTe KOTOPOro KOCMOJIOIHS BbILILIA U3 MEJIEHOK, epecTaB ObITh
coOpaHMeM MHTEPECHBIX, HO HEMPOBEPEHHBIX UJIEH, U Nepeluia B 00J1acTh KOMMYECTBEHHbBIX TOYHBIX
HayK, CTaB IOJIHOLUEHHOW OTPACIIbIO SKCIIEPUMEHTAIBHON (PU3UKHU.

k %k %k

ITockonbKy CBETY HY:XKHO BpeMms, YTOOBI JOMTHU 10 HAC U3 OTAAJIEHHBIX YTrOJKOB BceseHHOM,
TO, 3arJIIHYB B INIYOOKHUI KOCMOC, Mbl HA CaMOM [ieJIe BUJIUM, YTO ITPOMCXOAMIIO MHOTO 310X Ha3aj.
Tak 4TO eciii pa3yMHble OOUTATENN JAJIEKOM-/1a1eKOM ralakTUKHU XOTe I Obl UI3MEPUTh TEMIIEPATYPY
(hOHOBOTr0 KOCMUYECKOT'0 U3Ty4YeHHsI B MOMEHT, KOTOPBIA Mbl CeYac BUIMM, Oy YHIIOCh Obl OOJIbIIIE
yeM 2,7 KenbBHHa, MOCKOJIbKY B 9TOT MOMEHT OHHM XWJIM B Oojiee Mos1oJ0il BeeneHHOM, MeHble 1
’Kapye HbIHEIIIHEH.

[TocKoIBKY CBETY HYKHO BpeMsi, YTOOBI IOWTH JI0 HAC U3 OT/IAIEHHBIX YTOJIKOB
BcenenHoit, To, 3arisiHYB B ITyOOKHMI KOCMOC, MBI Ha CaMOM Jejie BHIMM, YTO
MPOMCXOIMIIO MHOT'O 310X Ha3ajl.

OkasbIBaeTcs, 3Ty TMIOTE3y MOKHO poBepuTh. Monekyna imanuga CN (korga-To ero ucrnosib-
30BaJIM KaK JIEHCTBYIOIIEE BEILECTBO B COCTaBe ra3a, KOTOPHIM YMEPIIBJISUIM IPUTOBOPEHHBIX K
CMEPTHOM Ka3HM) IOJ BO3AEHCTBHEM MHKPOBOIHOBOTO M3IYYEHHS TEPEXOAUT B BO3OYKAECHHOE
cocrosiHie. Eciyu MUKpOBOJTHOBOE M3JIyueHHe TeIulee, YeM Halle (pOHOBOE PeMKTOBOE, MOJIEKYJIa
BO30yX1aeTcs cuiibHee. B pamkax Monesn Bosbioro B3pbiBa MUK POBOTHOBOE U3JTyYeHHE, KOTOPOMY
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TMOfIBepraeTcs MaHu/ B 1aJIeKuX, 00Jiee MOJIOZIBIX TJIAKTHKAX, JOIKHO OBITh TETiee, YeM CeroqHs
B Hamel rajaktuke Miieunsiit [Tyth. IMeHHO 3Ty KapTHHY MbI U HAOJTIOIaeM.

IMonpenars 3TO0 HEBO3MOKHO.

A mouemy Hac BooOie uHtepecyeT Bce 310? Ilepeoie 380 000 et mocie Bomnbioro B3peiBa
BcenenHast Obl1a HEMPO3PAYHOM, TIOITOMY MTPOHAOIIOAATH BOSHUKHOBEHHE BelecTBa ObUIO HEBO3-
MOYHO, JIa)Ke eI Obl MBI C BAMU CHJIEJIU B TIepBOM psiny. Henmb3s ObUIO pa3iuuuTh, Tjie HAUMHAIOT
opmupoBaThCs CKOTUICHHS TaTAKTUK M MYCTOTHL. YTOOBI KTO-TO YBHJIEN UTO-TO CTOsIee, (POTOHBI
JOJDKHBI OBLITH OECIIPETISITCTBEHHO MTPOJIETETh uepe3 BeelleHHY0 ¥ TeM caMbIM ITOCTYKUTh TIepeHOC-
YUKaMu MHPOpMAIIUU.

Ilepeoie 380 000 ner mocne bBonbmioro B3peiBa BceenenHass Oblia
HENpPO3payHOl, MO3TOMY MpOHAOMIONATh BO3HUKHOBEHHE BeELIECTBA ObLIO
HEBO3MOXKHO, Jla’e €CJI Obl Mbl C BAMHU CUJIEJIU B IEPBOM Psly.

TpaHc-KOoCMUYecKoe MyTelecTBUe KakI0ro (poToHa HauMHAETCsl B TOM TOUKE, IJle OH HaJleTel
Ha NOCJEJHUI JIEKTPOH, OUYTUBLIMICS y HEro Ha MyTH, — B «TOYKE MOCJEAHEro paccesiHus». [lo
Mepe TOro Kak (poToHbI OECIIPENATCTBEHHO pa30eraioTcsl B pa3Hble CTOPOHBI, OHU CO3/1AI0T PaclIUpsi-
IOLIYIOCS] «TIOBEPXHOCTh» MOCeTHEro paccessHus — rayouHon npumepno 120 000 net. Ito Ta camas
MOBEPXHOCTb, HA KOTOPOH POIMIIMCH BCE aTOMBI BO BCesIeHHOIA: 37IEKTPOH MPUCOETUHSIETCS K aTOM-
HOMY SIIpY, ¥ KPOILIEUHbII BEIOPOC SHEPrUX B BUE (POTOHA yJIeTaeT Mpoub B OypHYIO aslylo Aab.

K stomy BpemeHu HekoTopble oOnacTi BeesieHHOH yxe Hauaiu YIUIOTHATbCS Onaroaapst rpa-
BUTAILIMIOHHOMY NPUTSIKEHUIO COCTABJIAIONIMX MX yacTeid. POTOHBI, MOCIETHUMHU paccesiBIIMecs Ha
JIEKTPOHAX B ITUX OOJIACTSAX, UMEIOT HECKOJIBKO 00JIee XOJOIHbIN CIIEKTP, YeM Te, KOTOpbIE pacces-
JIUCh HA MEHee OOILUTEIBHBIX IEKTPOHAX, OOTAIOIIMXCS B ITycToTe. TaM, I/ie HaKaruIMBaeTcsl Bellle-
CTBO, pPacTeT CUJia TSDKECTH, Ofarofapsi YeMy Tyja CTArMBaeTcs elle OoJblie BelecTBa. TH 001acTu
CTaJIM 3apOJbILIAMU CBEPXCKOIUIEHUH TaJIaKTHK, a B IPYyrUX 0ONACTSX MO-MPekHEMY ObUIO OTHOCH-
TEJIbHO MYCTO.

Ecmu coctaBuTh NOAPOOHYIO KapTy (POHOBOrO KOCMHUYECKOIO MHUKPOBOJIHOBOIO MU3JTy4eHHUs,
OKaXeTcs, YTO OHa He COBCEM pOBHasl. TaM eCTh yJacTKM 4yTb TEIUIEE U UyTh XOJIOJHEE CPEHErO.
Ecnu u3yuuTh 9TH OTKJIOHEHHUsI TeMIepaTypbl (POHOBOIO KOCMHUYECKOTO U3Ty4eHUs], TO €CThb ITOUC-
KaTh 3aKOHOMEPHOCTH Ha MOBEPXHOCTH IOC/IEIHETO PACCEsIHUSL, MOKHO C/IeNIaTh BBIBOAbBI O CTPYK-
Type U COCTaBe BelllecTBa B paHHel BcesneHHoi. YToOb! onpeiennTh, Kak BO3HUKAIM TalIaKTHKH,
CKOIUICHHUS1 U CBEPXCKOIUIEHHs, Mbl ONMPAEMCsl Ha caMble TOUHBIE JIaHHbIE O (DOHOBOM M3JIyYEHUH,
MOIIIHYIO Kalcy/ly BpeMeHH, KOTopasi JaeT acTpOoU3UKaM BO3MOKHOCTb PEKOHCTPYMPOBATh MCTO-
puto BeenenHoil. M3ydeHue ero 3akOHOMEPHOCTEN — 9TO YTO-TO BPOJEe KOCMUYECKON (PpPEeHOIOTUM:
MBI OILYIIBIBAEM ILUIIKU Ha Yeperie HOBOPOXJeHHOH BceneHHoil.

Ecimu conoctaBuTh JaHHBIE (DOHOBOTO KOCMUYECKOTO M3JTyYEHHUsI C APYTUMU HAOMIOAEHUAMU
COBPEMEHHOM U JajieKoil BceneHHOM, MOKHO BBISIBUTh BCEBO3MOKHbIE (DyH/IaMEHTAJIbHbIE CBOICTBA
kocMmoca. CpaBHUTE paclipeliesIeHUe pa3MEPOB U TEMIIEPATYP TEIUIBIX U XOJIOJHbIX YYAaCTKOB — U CTa-
HET MOHSATHO, Kakoil Obula CUJjla FpaBUTALIMK B T€ BpEMEHa, Kak ObICTPO HAKAIIMBAJIOCh BEIIECTBO,
U 3TO, B CBOIO OYepe[lb, MOJICKAKET, CKOJIbKO BO BceneHHON OblIo OOBIYHOrO BEIECTBa, TEMHOIO
BEIIIECTBA Y TEMHOW HEPTUU. A OTCI0O[Ja MOXHO CE/NaTh HEMOCPEJCTBEHHBII BBIBOJ O TOM, OyJET JI1
BcenenHas paciupsATbcst BEYHO.

OO0b1yHOE BEHICCTBO — 9TO BEUIECTBO, U3 KOTOPOIroO COCTOMM BCC MHbI. Ono YYBCTBUTCJIbHO K
rpaBUTalli 1 BSaHMOHCfICTByeT co cBeToM. TemMHOe BelleCTBO — 3TO TaWMHCTBEHHAas Cy6CTaHI_II/I}I,
YYBCTBUTCJIbHAA K I'PABUTAINU, HO HE BSaHMOHCﬁCTBymmaH CO CBETOM HUKAKMMH U3BECTHBIMM HaM
criocodamu. TemHas 9HCPIrUd — 3TO 3araJO4YHOC NAaBJICHHUC BaKyyMa (HYCTOF (0] HpOCTpaHCTBa), KOTO-
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poe JefCTBYET MPOTHUBOIIONIOKHO I'PABUTAIIMM M BBIHYK1aeT BeeneHHyIo pacimpsThest Bce ObIcTpee.
Haiie penosnornyeckoe o0cieoBaHue MOKa3bIBaeT, YTO Mbl IOHMMaeM, Kak Bela ceOst BeeeHHas
B 3M0XY TOCJIETHErO paccesiHusl, HO OKa3bIBACTCs, UTO 3Ta BeelleHHast B OCHOBHOM COCTOUT U3 CYO-
CTaHIMH, O KOTOPOW HaM HUYero He u3BecTHO. O/IHAKO, HECMOTPSI Ha Hallle ryOoyaiiiiiee HeBexKe-
CTBO, CETO/IHs Y KOCMOJIOTHM HAKOHEII MOSIBUJIACH 3alIeNKa, MOCKOJIbKY (POHOBOE KOCMHYECKOE U3JTy-
YeHHe MOKa3bIBaeT, U3 KaKOro MOpTasia BHIILIM Mbl Bee. IMEHHO 311ech (pU3MKa CTAHOBUTCS OCOOEHHO
MHTEPECHOW, UMEHHO TaK MbI MOXEM Y3HaTh, YTO TBOPUJIOCH BO BcesieHHO# U 110, ¥ TIOCTIe TOro, Kak
CBET B Hell 00pest cBoOoy.

TeMHOEe BElECTBO — 3TO TAMHCTBEHHAs CyOCTaHIIMsl, YyBCTBHUTENbHAsl K
I paBI/ITaIII/II/I, HO HEC B3aHMOI[eﬁCTByIOHIaH CO CBE€TOM HUKAKMMH M3BCCTHBIMHU HaM
CII0co0aMH.

Camo 1o cede OTKpbITHE KOCMUYECKOT0 MUK POBOJIHOBOT'O U3 TyU€HUSI BBIBEJIO KOCMOJIOTHIO U3
cepsl Mugonornd. OgHako yToObl MPEBPATUTh €€ B COBPEMEHHYIO TOUHYIO HayKy, OTpedoBaiach
nojipoOHas Kapra (pOHOBOrO MUKPOBOJIHOBOIO M3iy4yeHusl. KocMosoru oueHb BBICOKOTO MHEHHS O
cebe. Eme Ob1! Benpb ux padoTta — BBISICHUTB, KaKOBA MPUYMHA BO3HUKHOBeHUs Beenennoii! Ho Ge3
JAaHHBIX UX OOBSCHEHMS ObUIM JIMILL TMIIOTE3aMU. A Terepb Kak/10e HOBOe HaOMo[eHue, Kaxaas
KPYIHLIA JaHHBIX CIIYKUT Cpasy IBYM LEJISAM: BO-IIEPBbIX, Ja€T KOCMOJIOTHHU TaKyIo ke IIOAOPOAHYIO
NIOYBY U HAJEKHBIN (DyHAAMEHT, KaK U y BCeX APYTMX TOUHBIX M €CTECTBEHHBIX HayK, a BO-BTOPBIX,
OTCEUBAET TEOPUH, KOTOPBIE JIIOAM BbIAYMBIBAJIM, KOIJIA JAHHBIX ObUIO HEAOCTATOUYHO M HEBO3MOXKHO
ObLIO CKa3aTh, PaBbl OHU WJIU HET.

Be3 aToro HuKakas HayKa He MOXET CUUTAThCS 3PEJION.
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4. Mex1y rajakTuk

IMpn macmTaGHON WHBEHTapU3allMK BceleHHOW M ee COCTaBJSIONIMX B TEPBYIO OYepelpb
OOBIYHO TIOJICYMTHIBAIOT I'AJIAKTUKU. [10 TIOCTIe/IHUM OlleHKaM, B HaOmonaeMoln BcesleHHOM ux mpu-
MEPHO CTO MWJUIMApAOB. ['aNakTHKu — sipKue, KpacuBble, HAOUTHIE 3BE3/1aMU — YKPAIAIOT TeM-
Hble TycThle Oe3IHBI MPOCTPAHCTBA, OYATO ropojia — HOYHOM Mel3ax Mox KpblioMm camonera. Ho
HACKOJIbKO Ha CaMOM JieJie TyCThI 3TH IycThie 6e3HbI? (HackombKo mycThl TOJS ¥ JTyra My ropo-
namu?) Ecnu rayiakTuky OpocaioTcsi B I71a3a U yOSKIA0T HAC, YTO BCE OCTAILHOE HEBAKHO, 3TO HE
3HAYUT, YTO B IPOCTPAHCTBE MEK/Y TalaKTUKAMU HE TAaUTCSl MHOTO TaKOTO, YTO TpyAHEee MpoHa0o-
natb. He uckimoueHo, 4To 310 Aaxe MHTepecHee WK BakHee il SBOoLuN BeeneHHoM, yeM camu
TaJaKTUKU.

Hama cobctBenHas cnivpaibHas ranaktuka Mueunsiil [1yTh Ha3BaHa Tak 3a To, YTO W MpaBa
MOX0Ka Ha MOJIOKO, MTPOJIMTOE HA HOUYHOE He0O, €CIM CMOTPETh Ha HEro ¢ 3eMJI HEBOOPYKEHHBIM
B3IAA0M. CaMO CIIOBO «TajlaKTUKa» MPOUCXOAUT OT JIPEBHEIPEUECKOI0 «TajlaKTOC» — «MOJIOKO.
JlBe Hamm OMvKaiIme COCEKU-TATAKTHKK, paccTosiHue 10 KoTopbhix MeHbile 200 000 cBeTOBBIX
JIeT, MaJIeHbKHE ¥ HelPaBWIbHOW (hOpMBbIL. DTH KocMHUecKre 00beKThl Habmonan depHan Mare-
JIaH BO BPEMsI CBOET0 3HAMEHHMTOTrO0 KPYroCBeTHOro mytemecTBusi B 1519 romy u Harmcan 06 3Tom
B CBOEM CYJIOBOM XypHasie. B yecTb BelMKOro mMoperuiaBaressi Mbl Ha3Baiu ux bonbinoe n Maoe
MareaHoBo 00JIaKO, ¥ BUIHBI OHU B OCHOBHOM B IQ:KHOM TONyIIapuul B BUJIE Mapbl 00JaYKOB Ha
HeOe I7ie-To 3a 3Be37]aMu. biimkaiiias ralakThka OoJIbIlie HaIllel HaXOAUTCS B JIByX MUJUTMOHAX CBE-
TOBBIX JIET OT HAC, 32 3B€3[1aMH, COCTaBJISIOUMMU CO3BE3IMe AHAPOMEbl. DTa ClIMpaIbHAs rajlaK-
THKA, UICTOPUYECKU Ha3BaHHasl Besukas TyMaHHOCTb AHIPOME[bl, HECKOJIBKO MacCUBHEE U BIBOE
sspye Mneunoro Ilytu. [IpumeuarensHO, UTO BO BCEX TUX HA3BAHUSIX BOBCE HE TOBOPUTCS O 3BE3-
nax: Mneunsiit [Ty, MaresianoBsl oOnaka, TymanHocTh AHIpOMe/ibl. Bce OHM ObUTH OKpeITieHbI
10 N300peTeHusl TEJIECKOIOB, TIOTOMY JIIAU HE MOIIM PA3IIsIEeTh UX B MOIPOOHOCTSIX U HE 3HAJIH,
YTO OHM COCTOSIT U3 3BE3.

lanakTuky — sIpKUe, KpacuBble, HAOWTHIE 3BE3/IaMH — YKPAIIAOT TEeMHbIE
nycTble Oe3[Hbl MPOCTPAHCTBA, OyATO TOpoda — HOYHOW TMEH3aX IO KPbhUIOM
camoJIeTa.
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Interacting Galaxies Hubble Space Telescope « ACSMWFC « WFPC2

T"anakTHKH, 3ared4amieHHbe TEIECKOIIOM Xa00a

% %k ok

Kak pacckazano B m1aBe 9, eciv Obl He TeJIECKOITbI, paboTaloIye B Pa3InIHbIX Jrara3oHax
CITEKTpa, MBI ObI IO CUX TIOpP CUMTAJIHM, YTO B KOCMOCE MeX]y raJlakTMKamu mycto. OQHako mpu
TOMOIIIM COBPEMEHHBIX JIETEKTOPOB U COBPEMEHHBIX TEOPUIN MBI UCCIEIOBAIM KOCMUYECKHE JIyra
Y TIOJIST M OOHAPYXKWJIM TaM CaMble Pa3Hble «CKPBIThIe» OOBEKTHI: TEMHYI0 MaTepHIo, KapJIMKOBbIC
raJIaKTUKH, TYCKJIbIe TOTyOble TaJIaKTHKU, yOeraolye U3 TaJakTUK 3Be3/Ibl, B TOM YHCIIe B3phIBA-
I0IIMeCs], Be3/IeCyIHe ra30Bbie 00JIaKa, TOTPSCAOIINE BEICOKOIHEPIMYHbBIE YaCTHIIBI PA3HOTO poja,
3araJIouHyI0 KBaHTOBYIO 9HEPIyI0 BaKyyMa M pacKaJIeHHBI! 10 MWIJTMOHOB TPAIyCOB ra3, UCITyCKalo-
U pEHTTEHOBCKHE JTyUH.

Brieyamisiionuii CicoK: MOKHO CKa3aTh, YTO BCE caMoe MHTepecHOe Bo BeesleHHO! mpoucxo-
JUT MEXK]y TaJJaKTUKAMHU, & HE B HUX CaMUX.

Ecmu TmarensHO uccieoBaTh JIIOOOW OObEM IMPOCTPAHCTBA, OKAXKETCS, UTO KapIMKOBBIX
rajlakTUK B HEM pa3 B JeCATh OOJbIle, YeM KPYNHbIX. Mos miepBasi HAyYHO-TIONYJISIpHAs CTaThs,
KOTOpYIO s Harmcall B Hadaste 80-X, Ha3pIBalach «[ ajlakTWKa U ceMb THOMOB» W ObUIa ITOCBSIICHA
MUHHUATIOPHOMY CEMENCTBY, IPOKUBAOIIEMY B OJIMKAUIUX OKpecTHOCTAX MieuHoro [Tytu. C tex
MOp TOOM30CTH OT HAC HACUUTAIIN yXKe JeCATKH KapJIMKOBBIX raJIaKTHK. [T0JTHOKpOBHBIE OOJIbITIHE
TIAKTUKY COZIEPKAT COTHU MUJLJTMAPAOB 3BE3/I, A KAPIIMKOBBIE MOT'YT COIEPKATh BCErO-TO MUJUIMOH,
a CJIe0BaTeIbHO, 3APETUCTPUPOBATL UX B CTO THICAY pa3 cliokHee. HeyaMBUTENIbHO, YTO MBI IO CHX
MOp OTKPHIBAEM UX MIPSIMO Y ceOsl IO HOCOM.

Ecnu TimarenbHO uccnefoBath J1I000i 00beM NMPOCTPAHCTBA, OKAXKETCS, UTO
KapJIMKOBBIX IAJIAKTUK B HEM pa3 B IECATh OOJbIIE, YeM KPYITHBIX.
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KapnukoBble rajakTiky, rae O0Jbliie He POkKIAI0TCS 3Be3/bl, OOBIYHO MOX0KU Ha KPOIICUYHBIE
CKY4HbIE TISITHBIIKY. ECiM ke B KapIMKOBOM TaJlakTUKE elle BO3HUKAIOT HOBBIE 3BE3/Ibl, OHA 00s13a-
TEJIbHO Oy/IET UMETh HeTIPaBUIIbHYIO (DOPMY U, OTKPOBEHHO FOBOPSI, BHIIJISAIETh HE CJIMIITKOM IIPUBJIE-
KaTeJIbHO. Y KapIMKOBBIX FAJIAKTUK €CTh TPU CBOMCTBA, MEIIAIOIIHe X OOHAPYKUTb. BO-TiepBbIX, OHU
OYeHb MaJIEHbKHE, U MX JIETKO 3aTMEBAIOT COOJTA3HUTEIbHbIE CITUPAJIbHbIE TAJIAKTUKY, KOTOPBIE COPEB-
HYIOTCSI 32 Hallle BHUMaHue. Bo-BTOpBIX, OHU TYCKJIble, IOITOMY HE MONaAalnT BO MHOTUE UCCIIEI0-
BaHMSI, IJIe PACCMATPUBAIOTCSI OOBEKTHI C SIPKOCTBIO BBIIIE HEKOTOPOTO MOpOra. A B-TPETbHX, Y HUX
HEBBICOKasl TUIOTHOCTh 3B€3[l, TOSTOMY OHH IUIOXO BU/HBI Ha (pOHE CBEYECHHUsI HOUHOHM aTMOC(epbl
3emMin ¥ Jpyrux UCTOYHUKOB. Bee 310 Tak. HO MOCKOIbKY KapiMKOBBIX FajlaKTUK Topas3zio Oosblie,
YeM «HOPMaJIbHBIX», HAllle OIPE/IeIEHNEe HOPMAJILHOTO, MOKaIyld, CTOUT IEPECMOTPETD.

BonbIIMHCTBO M3BECTHBIX HaM KapJIMKOBBIX TAIAKTUK JIepKaTcsl MOOIM30CTH OT Oosiee KpyTi-
HBIX TaJJaKTHK U BPAIAIOTCSl BOKPYT HUX MO opoute, Oyaro cryTHUKK. O6a MareyiaHoBbIX oOnaka —
9TO YacTh KapIMKOBOTO cemeiicTBa Mieunoro [Tytu. OfHako KU3Hb TalaKTHK-CITYTHUKOB TPYJHA U
nosiHa onacHoctei. [1ouT Bce KOMITBIOTEPHBIE MOJIENIM MX OPOUT YKa3bIBAIOT HA Me/JICHHbIE N3Me-
HEHUs1, KOTOpBIE B KOHIIE KOHIIOB IPUBEAYT K TOMY, 4TO OOJIbIlas TAJIAKTUKA CHAYasla pacTep3aeT, a
IIOTOM TOIPOCTY ChECT HE3a4aUJIMBOIO KapiuKa.

lanaktrka Mueunsiii [TyTh 3a mocieyHUI MULTHAP] JIET JIMYHO YYacTBOBAJIA [0 KpalHel Mepe
B OJHOM aKTe KaHHHOAJIM3Ma — OHA MOIJIOTHIIA KApPIMKOBYIO TAIAKTHKY, YbH JKAJIKUE OCTAHKH elle
3aMETHBI B BUJIE MIOTOKA 3BE3/1, BPAIAIOLIErOCsl BOKPYT raJIAKTUUYECKOT0 LIEHTpa 3a 3B€3JaMU CO3BE3-
aus Crpenbua. DT1a cucrema HasbiBaercsl KapnukoBas sjumnTuyeckas rajaktiuka B CTpenble, HO
Jydriie ObUTO ObI HA3BATh €€ MPOCTO YKUH.

B mioTHBIX Heapax CKOIJIEHWH TaJIaKTUK TO M /IO CTAJKHMBAIOTCS ABE-TPH, @ TO M OOJbIIe
KPYIHBIX AJIAKTUK, TIOCJIe YerO OCTAETCs] TUTAHMUYECKAasl rpy/ia OOJIOMKOB: CITUPAJIbHBIE CTPYKTYPBHI,
MCKaKEHHBIE /IO TIOJTHOW HEY3HABaeMOCTH, CBEKHME OUaru 38e31000pa30BaHM s, TOPOKICHHbBIE IPOCT-
HBIMH CTOJIKHOBEHHSIMH Ta30BBIX OOJAKOB, U COTHH MIJUIMOHOB 3Be3[l, pa30pOCaHHBIX BO BCE CTO-
POHBI ¥ TOJIBKO YTO BBHIPBABIIMXCS U3 TEHET I'PaBUTAIIMU OOEUX rajakTuk. HekoTopele n3 3TuX 3Be311
neperpynnupyoTcs 1 00pa3yloT CKOTUICHU ST HETPABUIILHOM (POPMBI, KOTOPbIE MOKHO Ha3BaTh KapJu-
KOBBIMM Tanaktukamu. IIpoune Tak u ocraiorcs npevidposats. [IpumepHo 10 % Bcex KpyIHbIX rajak-
THK HOCST CJIeJJbl CEPhE3HBIX IPABUTAIMOHHBIX CTOJIKHOBEHUH C APYTUMH KPYITHBIMHU TUTAKTUKAMM,
a cpely TaJIaKTHK B COCTaBe CKOTUICHUM 3Ta JIOJISA, BEPOSITHO, B TATH pa3 OOJIbIIIE.

IIpumepro 10 % Bcex KpyNHBIX TaJIAKTUK HOCAT CJEAbl CEPbE3HBIX
I'PaBUTALIMIOHHBIX CTOJKHOBEHUH C APYIMMHU KPYIHBIMU TaJlaKTMKaMH, a Cpeau
rajJlakTHK B COCTaBE CKOILIEHUI 3Ta J0Jisl, BEPOSATHO, B MATh pa3 OoJIblIIeE.

Ha yx, Hactosmas mscopyoka. CKOJBKO K€ TaJJaKTUYECKHX OLIMETKOB OOJTaeTcs 1Mo Mex-
rajJakTHYeCKOMY IPOCTPAHCTBY, OCOOEHHO B ckoruieHusax? HewmsBectHo. M3Meputh 3TO TPYAHO,
MIOCKOJIBKY OJMHOYHbIE 3B€3[Ibl TYCKJIbIE, M IO OTIEJbHOCTH MX He mpoHaOmonars. [Ipuxoautcs
UCXOIUTh U3 HAOMIOIEHUH C1aboro CBeYeHUs, KOTOpOe MCIYCKAIOT Bce 3Be3bl BMecTe. B cymr-
HOCTH, HAaOJIOIEHUS CKOTUIEHU! TaJIaKTHK TMO3BOJISIOT 3apPErUCTPUPOBATh UMEHHO TaKOE CBEUYEHHUE
MEX/1y TaJIaKTUKaMH, KOTOPOE MOKa3bIBAET, YTO OpOAsAYMX OE3OMHBIX 3B€3[l, BOZMOXKHO, CTOJIBKO
e, CKOJIBKO 3B€3]] B CAMHUX TaJIaKTUKaX.

ITononbem Macia B OrOHb: Mbl OOHApYXWJIM (HE HAPOUHO) OoJlee JecsATKa CBEPXHOBBIX, B30-
PBaBIIIKXCS, KaK MBI TI0JIaraeM, JIAJIEKO OT CBOMX «POJIHBIX» TaJIAKTUK. B OOBIUHBIX TaJlaKTHKaxX Ha
KaX[yI0 B30PBAaBIIYIOCS 3B€3/y IIPUXOAUTCA OT CTa THICAY 10 MUJUIMOHA 3BE3]1, KOTOpPbIE HE B3pbl-
BAIOTCsl, I0O9TOMY OJMHOYHBIE CBEPXHOBBIE, BEPOSITHO, BBIIAIOT CYILECTBOBAHUE LIEJIBIX MOMYJISLIUI
3Be3[l, KOTOPbIX Mbl HE BUIUM. CBEpXHOBBIE — TO 3BE3/Ibl, KOTOPbIE B30PBAIUCH U pa3JieTesICh Ha
MeJIbYaiIie KyCOYKH, U MPU 3TOM MX CBETHMOCTb BPEMEHHO (Ha HECKOJIbKO Hellesib) BO3pocia B
MWJLTAAP]L Pa3, TaKk YTO UX CTaJ0 BUIHO ¢ Apyroro koHua Beenennoil. [TockonbKy aecsiTok 6e300M-
HBIX CBEPXHOBBIX — 3TO OTHOCUTEJIBHO HEMHOTO, BEPOSITHO, MHOTHE U3 HUX €lle XKAYT, KOrAa Mbl UX
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OTKPOEM, BEIb OOJIBIIMHCTBO I/ICCJIG,ZLOBE].HI/II';I CBEPXHOBLIX OCHOBAHO Ha CUCTEMATHYCCKHX HEI6JIIOIIC-
HUAX U3BCCTHBIX T'AJIAKTUK, a HE ITYCTOrO IIPOCTPAHCTBA.

CBepxHOBBIE — 3TO 3Be3Jlbl, KOTOpble B30OPBAIMCh U pa3NIETEUCh Ha
MeJIpYallliie KyCOUKM, M IIPU 3TOM MX CBETMMOCTb BPEMEHHO (Ha HECKOJIBKO
HeJlellb) BO3pOC/ia B MUJUIMAPA Pa3, TaK YTO MX CTaJO BUAHO C JAPYroro KOHIA
BcenenHom.

CkoruieHHs rajlakTHK — 9TO He IIPOCTO CyMMa COCTABJIAIONIMX MX FalaKTHK U OpOASYMX 3BE3/.

V3mepenus mpy MOMOIIY PEHTTEHOBCKUX TEJIECKOMNOB MOKa3bIBAIOT, YTO IPOCTPAHCTBO BHYTPU
CKOIUIEHUI 3allOJIHEHO Ta30M, PACKaJIEHHBIM JI0 JECATKOB MUJUIMOHOB IPagycoB. DTOT ra3 Takou
TOpsTYUi, YTO CITY’KUT MOIIHBIM MCTOUHMKOM PEHTTeHOBCKUX Jiydyeld. Korjga Goratsie ra3oM rajgak-
THKH [TPOXOIAT Yepe3 9TOT TOPsYMH ra3, OHM JIMIIAIOTCS OOJIbIIeH YacT COOCTBEHHOIO rasa, a 3Ha-
YUT, U CIIOCOOHOCTH CO3/1aBaTh HOBBIE 3BE3/1bl, UTO OOBSACHSET MHOrME HaOMI0aTeIbHble OCOOEHHO-
CTH TaKUX «00O/IpaHHbIX» rajakTUK. Ho ecim rmopcuuTaTh MONHYI0 Maccy packajeHHOro rasa, To B
OOJIBIIIMHCTBE CKOIUIEHUI OHA OKaxeTcsi OOoJbllle COBOKYIHOM MacChl BCEX IaJlAKTUK B CKOILIEHUU
B LEJIBIX JIECATh pa3. Xyxke TOro, CKOIUJIEHUS MOrpykeHbl B TEMHOE BEILECTBO, MAacca KOTOPOIo B
AecsATh pa3 OoJbllIe MAcChl BCEX OCTAIbHBIX (BUIMMBIX) KOMIIOHEHT. VIHbIMU cioBaMu, eciiu Obl B
TEJIECKOIBI ObLJIO BUJIHO HE CBET, & MACCY, HAIlIM IParolieHHbIE TalaKTUKK B CKOILIEHUSIX MTOKA3aJIMCh
Obl HEB3paYHBIMU TOYEUKAMU B TUTAHTCKOW IPaBUTHPYIOLLEH cepe.

Bce ocranpHOE MpOCTPaHCTBO BHE CKOIJIEHHIA HACEJIEHO rajlakTUKaMU, UK paclBeTa KOTOPbIX
AaBHO npouten. Kak yke ynoMHuHan0ch, CMOTPETh B JaJIbHUI KOCMOC — BCE PABHO UTO IeoJIory IJis-
JETh Ha CJIOUCThIE OCA/IOYHBIE ITOPOJIbl, KOTOPbIE 3/IAraloT BCIO UCTOPUIO (POPMUPOBAHUSA TOP.

I'anakTukm TYCKJIBIE HE TOJIbKO IIOTOMY, YTO OO HUX TaK HAJIEKO, HO €IlIE U
MOTOMY, 4YTO OOJIA APKUX 3BE€3/] B HUX HECBCIIMKA.

PaccrosiHus B KocMOce Tak OTpOMHBI, YTO CBET JOJIETAET JO HAC 32 MUJUIMOHBI, a TO U 32 MUJI-
mmapns Jiet. Korna Beenennast Obiia BIBOe MOJIOXKeE, YeM cefuac, Oblia IMMPOKO pacipocTpaHeHa
OYeHb TYCKJIasi pa3HOBUIHOCTh OUEHb TONYObIX TaJTaKTHK CpeaHero pasMepa. Mol Buaum ux. OHA
B3BIBAIOT K HAM M3 JAJICKOTO IPOIIIOrO — Te CaMble «IaJIeKue-IaJleKue TrajJakTUK». ['0y0oi 1iBeT —
9TO CBEYEHHE TOJILKO UTO 0OPa30BABIIMXCS 3B€3[l, HEJIOITOBEUHbIX, TOPSYMX, MACCUBHBIX M SIPKHX.
["anakTuKy TyCKJIble HE TOJIbKO MOTOMY, YTO IO HUX TaK AaJIeKO, HO ¥ IOTOMY, YTO JOJISI SIPKUX 3BE3/1
B HUX HeBesmKa. [IomoOHO AMHO3aBpaM, KOTOphIe IPUIILITA U YIIUTH, U MHCTBEHHBIE X TIOTOMKH B
HAIIIH THA — 3TO MITHIIBI, TYCKJIbIE TOTyOble FAJIAKTUKHU JJABHO BHIMEPIIU, HO, BEPOSITHO, UMEIOT AHAJIOT
B coBpeMeHHOU BeenenHon. Bee i ux 3Be3/1b1 Beiropes? A BAPYT OHY IPEBPATUIIUCH B HEBUANMBIE
TPYIIBI, pa3OpocaHHble 1o Bcel BeeneHHoi? Wy 9BOMOIMOHUPOBATIA M CTAIM MPUBBIYHBIMU HaM
COBPEMEHHBIMU KApJIMKOBbIMU TanakTukamu? M ux Bcex MOITIOTUIIM KPYITHBIE FAJIAKTUKU? DTOTO
MBI HE 3HAa€M, 3aTO MOKEM TOUHO OINPENEIUTh UX MECTO B KOCMUUYECKON X POHOJIOTHUU.

Ecnu Mexay KpynmHBIMH TraJlakTUKaMH B KOCMOCE HAaXOAMTCSl TaK MHOTO BEIIECTBA, MOKHO
0XUJIaTh, YTO OHO OYJET OTYACTHU 3ACITIOHSTH OT HAC OCTAILHOM Mei3ax. TO U B CAMOM JIeJie MelllaeT
HaOJoIaTh caMble Jajiekue oObeKThl BO BcenleHHOM, Hanmpumep, KBazapbl. KBazapbl — 3T0 O4eHb
SIpKHUE sipa TAJIaKTHK, Yel CBET, KaK IMPaBUJIO, TOOUPAETCs IO HAIIIMX TEJIECKOIIOB, IpofesaB 1o Bee-
JIEHHOM IyTh B MUJUTHAPABI JieT. [ToCKOIbKY KBa3aphl — HEOOBIYANHO aJIeKue UCTOYHUKU CBETa, U3
HUX TIOJyYaloTCs U/leaTbHBIE TIONOMBITHBIE KPOJMKH /711 OOHAPYKEHHs BCSYECKOr0 Mycopa B Mpo-
CTPaHCTBE MEXJYy HaMHU.

KBazapbl — oueHb sipKue siapa rajakTHK, Yed CBEeT, Kak MPaBuiio, 100upaeTcs
10 HAILMX TEJIECKOIIOB, IPoieIaB 110 BeeneHHol myTh B MUJUIMAP/bI JIET.

30



H. JI. Taiicon. «Actpodusnka ¢ KOCMIYECKON CKOPOCTBIO, N Benmkue TaitHbl BeeeHHOM [Tt TeX, KOMY HeKOT/Ia»

N B camom Jene, eciam pasiokuTh CBET KBa3apa Ha CIEKTPaJIbHble KOMIIOHEHTHI, B HEM OKa-
JKETCS1 OJTHBIM-TIONTHO CJIEZIOB Ia30BbIX 00JIAKOB, Yepe3 KOTOpbIe CBET ycIes MpouTH. Bee n3BecTHbie
HaM KBa3apsbl, B KaKoi Obl yacTu HeOa X HU OOHAPYKWIIH, COIEPKAT B CBOEM CIEKTPE OTIEYATKH
M30JIMPOBAHHBIX BOJOPOAHBIX 00JIAKOB, Pa30POCAHHBIX B MPOCTPAHCTBE Y BPEMEHH.

DTOT YHUKAJBHBIA KJIACC MEKTaTaKTUIeCKUX OOBEKTOB ObLT OOHApYKeH B BOCBMUIECSATHIC
rofpl XX BeKa U 10 CUX TOP OCTAeTCsl MPEIMETOM aKTUBHBIX MccaeqoBaHui. OTKyJa OHU B3SUTHUCH?
KakoBa copeprkaiasicss B HUX macca?

CrieKkTpbl BceX M3BECTHBIX KBa3apoOB COIEpKaT Cle/bl BOAOPOAA, a 3HAUMT, 0ONaKa BOJOpOAa
ectb BO BcenenHoil nosciony. M, Kak ¥ 0XHMIaI0Ch, YeM JaJibllle HAXOAUTCS KBas3ap, TeM OOoJbIie
BOJIOPOAHBIX OOJAaKOB HAKJIAJBIBAIOT OTIEYATKM Ha €ro chekrp. Hekoropele ornevyatku (MeHee
OJIHOTO IPOLIEHTA) — IPOCTO CJIEACTBHUE TOTO, YTO JIy4 HAIIEro 3peHUs] TPOXOAUT Yepes ras, copepka-
IUIACS B OOBIYHOM CITMPATbHON UJTH HENMPABUJILHOM rajlakTHKe. Pazymeercsi, MOXKHO OKUAATh, UYTO TIO
KpaiiHell Mepe HEKOTOpbIe KBa3apbl OKAKYTCS IMO3a/U OOBIYHBIX TaJlaKTHUK, KOTOPbIE Mbl HE BUIVM,
MOTOMY YTO /IO HHX CIIMIIKOM Jasieko. OfHaKo Ipyrue oOBbEeKTh, MOMIONIAIONINE CBET KBAa3apoB, C
rajakTHKaMy He CITyTaelllb.

OpnHako CBeT KBa3apoB HEPEIKO MPOXOIUT CKBO3b 0OIACTH MPOCTPAHCTBA, COAEPKAIIUe TyH0-
BUIIIHBIE UCTOYHMKH TPABUTAIMN, OTUYETO BUAUMBIN OONMK KBa3apa KaracTpO(UIECKH UCKaXAeTCs.
OOHapyXUTh 3TM UCTOYHUKHU 3a4aCTyl0 HEIPOCTO, TOCKOJIBbKY OHM MOTYT COCTOSITb M3 OOBIYHOTO
BEIIECTBA, KOTOPOE HAXOIUTCS CJMILIKOM JIAJIEKO OT HAC U IOTOMY OYEHb TYCKJIOE, a MOTYT ITpeJCTaB-
JSITh COOOM CKOTIJIEHHSI TEMHOTO BeIlleCTBa — HAIPUMeEp, OKOJIO IIEHTPOB CKOIUICHUH TalakTUK. Tak
WM WHayYe, TJie Macca, TaM W rpaBUTalvs. A TJe rpaBUTAllUs, TaM, COJIACHO OOIIe TEOpUu OTHO-
CUTEJIbHOCTU DWHIITENHA, U UCKPUBJIEHUE MPOCTPAHCTBA. A UCKPUBIIEHHOE MPOCTPAHCTBO BIIOJHE
MOXET BeCTH ceOst Kak OObIYHAS CTEKJISIHHAS JIMH3a U U3MEHUTH MyTh MPOXOASIIEr0 CKBO3b HEro
cBeta. Ml B camoM [ienie, ajieKue KBa3aphbl U Lieble TATAKTUKKA BUIHBI HAM CKBO3b «JIMH3Y» M3-32
MaCCHBHBIX OOBEKTOB, OKA3aBIIUXCS HA JTy4e 3peHHsI 3MHBIX TEJIECKOMOB. B 3aBICMMOCTH OT MacChl
TAKOM JIMH3bI ¥ ICKPUBJIEHHOM T€OMETPHH JTyda 3pEHH S T'PABUTAIIMOHHAS JIMH32 MOXKET YBEJIMUNBATD,
MCKaXaTh M JaXe pacIieIuIsATh JaJIeKUi HICTOYHHUK CBETa Ha HECKOJIBKO M300paXkeHU — TOUb-B-TOUb
KpUBbIE 3epKajla B MapKax pa3BlICUeHUI.

Cpenu caMbIX TaJIeKMX W3 M3BECTHBIX HaM OOBEKTOB BO BceneHHOH ecTh nake He KBasap,
a OObIYHAS TAJAKTHMKA, Yel C1aOblil CBET CYIIECTBEHHO YCWJIEH TOJ AEHCTBHEM T'PaBUTAIMOHHOW
JIMH3BI, HAXOASIIEHCS MeXay HaMH. Tak 4To, €C/IM Mbl XOTUM 3aIJISIHYTh TyAa, Ky/la He TMO3BOJISIOT
OOBIYHbIE TEJIECKOITbI, HAM TPHUJIETCS] PACCUMTHIBATH HA 3TH «MEKTIAKTUIECKUE» TEJIECKOITBl — U C
MX TIOMOIIBIO OOHOBJISITH PEKOPABI AATBHOCTH.

MeskranakTuyeckoe MpoCTPaHCTBO — 3TO, KOHEYHO, OYapOBATEbHO, HO TYJIATh TaM BPEIHO
IJIs1 300poBbsl. [lake ecnu npeHeOpedb TeM (DakToM, YTO BallleMy TEIIOMY OpraHM3My MPHUIETCS
3aMep3HyTh HACMEPTbh, YTOOBI JOCTUYb PABHOBECHSI C Liapsiiiel Bo BceneHHoi Temrieparypo, pas-
Hol 3 KenbBuHa (-270°C). U Tem, 4TO KJIETKM Ballled KPOBM JIOITHYT, KOrJa Bbl 33JI0XHETECH OT
OTCYTCTBUS aTMOC(hEpHOTO JIaBjieHust. Bee 9To 3aypsiiHble ONacHOCTH, He Tpedyiolye 0co00ro BHU-
Manus1. Ectb 1 Gosee 9K30THYeCKre: HampuMep, MEKTaJIaKTUIeCKOe MPOCTPAHCTBO MOCTOSTHHO MPO-
IIMBAIOT BBICOKOSHEPIMYHbIE CKOPOCTHBIE 3apsiKEeHHbIE CyOaTOMHBIE YacTUIbl. MBI 30BeM MX KOC-
MUYecKUMH JTydamu. CaMble BHICOKOSHEPTUYHBIE YACTUIIB 00NAIAI0T SHEPruedl B CTO MUJIMOHOB
pa3 Oosbliie, YeM MOXHO JIOCTUYb B CAMBIX KPYIHBIX yCKOpuTensx Ha 3emuie. OTKyga oHu OepyTcs,
OCTaeTCsl 3araIKOi, OAHAKO OOJIBITMHCTBO U3 ITHX 3aPSKEHHBIX YaCTUI] — 3TO ITPOTOHBI, SIApa aTOMOB
BOJIOPOJIA, W IBUKYTCS OHU CO CKOPOCTHIO 99,9999999999999999999 mpolieHTa CKOPOCTU CBETa.
[TpumeuatenbHO, YTO Kakaas U3 9TUX CyOaTOMHBIX YaCTHIl MHOT/IA HECET CTOJIbKO HEPTUH, UTO ee
XBaTHT, YTOOBI 320MTh B JIyHKY MSYMK 115 TOJb(a ¢ JII0O0H TOUKH JTyKalKH.
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Ho camoe, noxaityii, 3k30TUeCcKOe sIBJIEHUE MEKAY (M Cpe/in) rajlakTUK B BaKyyMe ITpOCTpaH-
CTBa-BpeMEHH — 3TO OypJIsIIUil OKeaH BUPTYaJIbHBIX YaCTHI], Map BELIeCTBa U aHTHUBEIECTBA, KOTO-
pble HEBO3MOKHO 3apErMCTPUPOBATh, MIOCKOJIBKY OHU IOCTOSTHHO BOZHUKAIOT U TYT K€ aHHUTMJIU-
PYIOT. DTOT MOpa3UTEIbHBIN (DeHOMEH, MpeCKa3aHHbI KBAHTOBOM (PU3MKOU, HA3BAIM «dHEPrueu
BaKyyMa», 1 OHA MPOSIBJISIETCS] B BUJIE HAIPABJIEHHOTO HAPYXKY JaBJIE€HUS, IPOTUBOAEHCTBYIOLIETO
rpaBUTAIINH, KOTOPOE MPEKPACHO cedst UyBCTBYET JaXke MPH MOJHOM OTCYTCTBUM BelecTBa. Bepo-
STHO, paciivpeHre BcesleHHOW — BOIUIOIIEHWE TEMHOW SHEPruM — OOBSCHSETCS UMEHHO BO3ZIEH-
CTBHEM SHEPIUY BaKyyMa.

BepositHo, pacummpenue BceneHHOW — BOIUIOIIEHWE TEMHOW SHEPruv —
0OBSCHSETCS] UMEHHO BO3/IEMCTBUEM SHEPIUY BaKyyMa.

Jla, B MEXraJlakTHUECKOM MPOCTPAHCTBE U BIPABy MPOUCXOOUT caMoe MHTepecHoe. M Tak
OyzeT Bceraa.
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5. TemHOe BelecrBo

Camas 3HaMeHUTas U3 CWJI NPUPOAbI — IPABUTALMA — OTBEYAET U 3a CaMble MOHATHBIE, U 3a
caMble 3araJIo4Hble PUPOJHbIE sABJIeHUs. YTOOBI HOHATD, YTO 3araIoUHOE «JUCTAaHIIMOHHOE BO3/IeH-
CTBUE» I'DABUTALIMM KOPEHUTCS B IPUPOIHBIX CBOMCTBAX BCEX YACTHUI] BEILECTBA U CHJIY MPUTSIKE-
HUSI MEK/Ty JTIOOBIMH IBYMSI T€IJaMU MOKHO OTIMCATh IIPOCTBHIM aIreOpandeckuM ypaBHEHUEM, TIOTpe-
OoBaJICsl CaMblid OJIECTSIIMI U BIMATEIbHBIA YM ThICsTUeneTs: — rennid Mcaaka Hplotona. A 9ToOBI
MI0Ka3aTh, YTO ellle TOYHEe TUCTAHIIMOHHOE BO3/IEMCTBUE IPAaBUTALIMY ONMCHIBAETCS KaK UCKAKEHUE
TKaHU POCTPAHCTBA-BPEMEHH, BRI3BAHHOE JTIOOBIM COUETAaHUEM BEIIECTBA M SHEPIH, MTOTPeOOBaICS
camblii OJIECTSIIMIA U BIMSTEbHBI YM MPOLUIOTO CTOJNETUsI — TeHni AnbOepra DitHiTelnHa. DiiH-
IITEHH MOKa3aJl, 4To Teopust HbloTOHa HyX/aeTcss B HEKOTOPOM BHUIOM3MEHEHUH, YTOOBI ONUCATh
IPaBUTALIMIO TOYHO — TO €CTh, HAIIPUMEP, IPe/ICKa3aTh, HACKOJIbKO UCKPUBHUTCS JIyY CBETA, POXO/S
MHMO MAaCCHBHOI'O TeJla. YPaBHEHMS DUHINTEMHA CJIO)KHEE HBIOTOHOBBIX, 3aTO OHU IIPEKPACHO OIU-
ChIBAIOT BEIIECTBO, KOTOPOE Mbl 3HaeM U JIoOuM. Bce To BelecTBo, KOTOpoe Mbl BUAMM, OLLYIIAEM,
0CsA3aeM, HI0OXaeM U MHOTIAa IpoOyeM Ha BKYC.

Kto Oyner cinenyomum B 3TOM yepesie TeHUeB, HEM3BECTHO, HO Mbl YK€ IOUYTHU CTO JIET KJAEM,
KOT/Ia TIOSIBUTCS KTO-TO, KTO OOBSICHUT, TIOYEMY TTOZIABIISIIONIEE OOJBIIMHCTBO I'PABUTALIMH, KOTOPYIO
MBI HaMepsi BO BeeneHHoid, — moutu 85 mpoueHToB! — obecrieunBaeTcst CyOCTaHIMe, KoTopast
OoJIbIlle HUKAK HE B3AMMOJEHCTBYET C «HAIIMMI» BEIIECTBOM M SHEPruen. A MOXeT, U30bITOK Tpa-
BUTAILIMK BOOOIIIE TIOPOXK/IEH HE BEIIECTBOM M SHEPIUel, a YeM-TO KOHIENTyaabHO MHBIM? Tak mimm
MHaue, Mbl HE UMeeM 00 STOM HU MaJeiflero npeacraBieHus. V Hu Ha miar He MPUOTM3UIINCH K
otBety ¢ 1937 rona, Korza npodaeMy «HeI0CTaloIIel MacChl» BIIEPBbIE TPOAHAIN3UPOBAJI AMEPUKAH-
CKMH acTpo(pu3MK mBenapckoro npoucxoxaeHusa ®pur Lipuku. O npenogasan B Kamidopauii-
CKOM TEXHOJIOTUYECKOM MHCTUTYTe OoJiee COpOKa JIeT U coueTal IyOovaiiiue Mo3HaHus B (pusmke
KOCMOCA C UCKJIIOUYMTEIBHBIM KPACHOPEYHEM M TIOPa3UTEIbHOM CHOCOOHOCTHIO KPUTUKOBATh KOJLJIET.

[IBuKM uccnenoBa ABUkKEHUE OTAEIbHBIX TAIAKTUK B IpeJieslax OrPOMHOIO CKOIUIEHHUS], pac-
TIOJIOKEHHOTO Ha OOJIBIIIOM PACCTOSHUY 32 HAILIMMU cocekaMu-3Be3aamu Mieunoro Ilytu, cocras-
JAI0MUMH co3Be3aue Bonocel Beponnku (B yecTh ApeBHeEBpencKon LapeBHsl). Ckoruienue Booc
BepoHukH, Kak Mbl Ha3blBa€M €ro CerofHs, — 3TO M30JMPOBAHHBIN I'yCTOHACEJEHHBIN aHCaMOIb
rajakTuk npuMepHo B 300 MMJUIMOHAX CBETOBBIX JIET OT 3eMJjM. ThicA4ya €ro rajakTUK Bpaia-
I0TCSl BOKPYT LIEHTpa CKOIIEHUS Ha MEPBBIi B3MJIsA] JOBOJIbHO CYyMAaTOIIHO, OYATO pOi Muesl BOKPYT
yibs1. LIBUKM U3y4m1 IBUKEHUE HECKOJIBKHX JIECSTKOB FAJIAKTUK B KAYECTBE METOK I'PABUTALIMOHHOTO
T0JIsI, KOTOPOE CBSI3bIBAET CKOIUICHUE BOEAMHO, M OOHAPYXWII, UYTO UX CPEIHssI CKOPOCTh Ha YAMB-
JieHre BeJMKa. [I0CKOIbKY BBICOKAsI CKOPOCTh MPUTSATUBAEMBIX TeJl OOBIYHO OOBSICHSIETCS OOJBIION
rpaButauuent, LIBUKM peArono)ui, 4yTo B LEHTpe cKoruleHust Boioc BepoHuky HaxoauTcs Kakas-
TO TUTaHTCKass mMacca. YToObl COMOCTABUTh TAKYIO OLIEHKY C PeasIbHbIM IOJIOKEHUEM JeJl, MOKHO
BBIYUCIIUTh CYMMY MAacC BCEX BUJMMBIX FAJIAKTUK B ckoryieHuH. U xorst Bonockl Beponuku cunra-
I0TCSI O/IHUM U3 CaMbIX KPYIIHbIX M MACCUBHBIX CKOIUIEHUI BO BcesleHHOM, BUMMBIX TJIaKTHUK B HEM
HEJJOCTaTOYHO, YTOObI OOBSCHUTh CKOPOCTH, KOTOpbIe M3Mepu LIBuku.

Hackoipko Bee miioxo? Heyxenu usBecTHble 3aKOHBI rpaBuTanmy Hac nogsenu? B Conneu-
HOH CHCTEeMe OHM, OJJHAKO, JIeUCTBYIOT OecriepeOoitHO. HbI0TOH mokasal, 4To Bcerja MOXXHO OJHO-
3HaYHO PaCcCYMTATh CKOPOCTh, KOTOPYIO IOJKHA TTOAAEPKUBATH IJTAHETa, YTOOBI COX PAHSITh CTAOMJTb-
HYyI0 OpOUTY Ha TO¥ MM uHO# auctaniyy ot ConHia, He ynacts Ha CONHIE U He yaeTeTh Ha Ooree
nanekyo opouty. OkaspBaeTcsi, €l Obl MBI MOIJIM Pa30rHaTh 3eMJII0 1O OPOMTE CO CKOPOCTHIO
OoJbIIIe HBIHEITHEW B KOPeHb KBaqpaTHBIN 13 IBYX (1,4142...) pa3, Hailla rj1aHeTa JIOCTUTIIa Obl «BTO-
POl KOCMUYECKON CKOPOCTH» U MOKUHYJa Obl ConHeuHylo cucteMy. Te ke pacuyeTbl MOXKHO IpH-
MEHUTb K CHCTeMaM ropasjo Oojiee KpyIHbIM, HalpuMmep, K Haiei ranaktuke Mueunsiii [1yTe, B
KOTOPOM 3BE3/bl ABMKYTCS IO OPOMTaM, COOTBETCTBYIOIIMM IPABUTAIIMN BCEX OCTATBHBIX 3BE3]1, U K
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CKOIUICHUSIM T'aJIaKTHK, B KOTOPBIX Kask/1asl FaJIaKTHKA OIIYIIAeT IPABUTAIMIO BCEX OCTATBHBIX rajlak-
TUK. VIMEHHO 103TOMY B 3alMCHBIX KHUKKaX DUHINTENHA HA CTpaHUYKe ¢ (hOpMyJIaMK TOSIBUIIACDH
snurpamma B yectb Mcaaka Hrlotona (oHa npueaena B kaure Karoly Simonyi, A Cultural History
of Physics (Boca Raton, FL: CRC Press, 2012)):

Seht die Sterne, die da lehren
Wie man soll den Meister ehren
Jeder folgt nach Newtons Plan
Ewig schwiegend seiner Bahn.

(BzensiHume Ha 36e30vl, Komopvle yuam, KaKk HA0O CAYWAMbC YUUMens: Kaxcods 6e4Ho U
CNOKOUHO 08udicemcst coenacHo pacuemam Hetomona no ceoemy npeonucarromy nymu.)

Ecnu mbl, kak 310 caenan Lpuku B 30-e roasl, u3yunm ckoruieHue Bonocel Beponuku, To oka-
JKETCsI, UTO BCE TAIAKTUKH, KOTOPBIE B HETO BXOMASAT, IBUKYTCS CO CKOPOCTBIO OOJIBITIe BTOPOM KOCMHU-
YEeCKOMU /17151 3TOro cKoruieHus. OHO JOIIKHO OBLIO OBICTPO pa3sieTeThCsl Ha YAaCTH, BCETO 32 HECKOJIBKO
COTEeH MUJUIMOHOB JIET He JIOJKHO OBUIO OCTaThCsl HY CJie/ia OT HhIHEITHeTo post. OTHAKO STOMY CKOII-
JICHUIO yXke OOJIbITie AeCATH MIJUTUAPIOB JIET — OHU TIOYTH YTO POBECHUKM ¢ camoii Beenennoi. Tak
B acTpopu3MKe MOSBUIIACH camasi cTapasi Ha CerofiHs 3a1ada 6e3 oTBeTa.

k% %k

Ha npotsikeHny necaTunieTuil, Npolenx nocie myonukanu padot LIBuku, Ty sxe ocoOeH-
HOCTb BBISIBUWIM M Y JPYIHX CKOIUIEHWH TaJaKTHK, TaK YTO pedb WJET He O KAKOW-TO yAWBUTEIb-
HOW ocoOeHHOCTH Bomoc BepoHuKkHM: 3TO CKOIJICHHE HU B YeM He BUHOBATO. A KTO BuHOBat? Wnu
yto? HetotoH? OH BHe nofo3penuii. [lo kpaitneit mepe, noka. Ero teopun uzyvaiuch 250 jiet u
npouuy Bce mpoBepku. DitHiTerH? Her. KonoccanbHas rpaBuTaiivsi CKOIJICHUN TaJIaKTUK BCE e
HE HACTOJILKO BEJIMKA, YTOOBI TPeOOBaTh MOJHOMACIITAOHOTO MPUMEHEHUs OOIIel TeOpUU OTHOCH-
TEJILHOCTH DUHIITEIIHA, KOTOPOil BO BpeMeHa LIBUKM MCTIOTHUIIOCHh BCEro IBaALaTh jeT. Bo3amoxHoO,
«HEJOCTaloIIasl Macca», yAepKHUBaloIlasl raJJakTUKU B CKOrUieHnn Bonockl Beponuku, 1 B camom
JeJie CyILECTBYET, IIPOCTO B KaKOW-TO HEU3BECTHOM HeBUAMMOM opMe. CeroqHsi Mbl J0BOJIBCTBY-
eMCsl BBIPAKEHUEM «TEMHOE BEILLECTBO»: OHO HE HAMEKAeT, YTO HaM YEero-To HeI0OCTaeT, HO BCe ke
MIPEAToNaraeT, yTo JO/KHA CYIIeCTBOBATh KaKas-ToO MHAsl pAa3HOBUIHOCTh BEIIECTBA, IIPOCTO MBI €€
elle He OTKPBUIH.

EnBa acTpopu3nKu CMUPUIIUCH C CYIIECTBOBAHMEM TEMHOTO BEIIECTBA B CKOTUICHUSIX TaJslaK-
THK, KaK 3arajika CHOBa 3asiBWJia O CBOeM He3puMoM mnpucytctBuu. B 1976 rogy nokoiiHas Bepa
Py6un, actpodusuk u3 MHctutyta Kaphern B BammHrtone, oTKpbiia MOXOXYI0 aHOMAJIMIO MAacc
BHYTPU CaMHX CNUPAJbHBIX TalakTUK. OHa M3ydvana CKOPOCTH BpAIlleHUsI 3BE3/] BOKPYT LIEHTPOB
rajJlakTHK ¥ CHavasla OOHapyXWia TO, YTO M OKUAJA: BHYTPU BUAMMOTO JIMCKA KaK/IOW TANIaKTHKH
3BE3[Ibl, HAXOMAIIMECS JAJIbIIIE OT IIEHTPa, ABUXKYTCS ObIcTpee, 4yeM OnmmkHue. YeM Jasblie 3Be3/pl,
TeM OoJIbllle BEIIeCTBa (3BE3]1 U Ta3a) HAXOAUTCS MEXAYy HUMHU U IIEHTPOM TaJlaKTUKH, MTOITOMY Y
HUX BbIllle OpOUTaIbHAsE CKOPOCTh. OIHAKO 3a MpeeiaMH CBETSIIErocs AUCKa rajJakTHKH MOXKHO
OOHApPYKUTh U30JMPOBAHHBIE TA30BbIE 0OJIAKA U HECKOJIBKO SIPKMX 3Be3/. Bepa PyOun npocnenuina
IBWXKEHHUE 3THX OOBEKTOB, MCIHOMb30BAB MX KAK METKH I'DaBUTAIMOHHOTO IOJISI BHE CAMbIX SIPKUX
YyacTell rajlakTuK, T7ie HeT BUIMMOTO BEIeCTBa, BHOCSIIETo BKJIA B OOIYI0 Maccy, M OOHapyKuia,
YTO MX OpOUTAbHBIE CKOPOCTH, KOTOPBIE JOJIKHBI ObUIM 3/1€Ch, B IJIyXOH MPOBUHIIMH, TIOCTETIEHHO
YMEHBINATHCS C YBEIMYEHUEM PACCTOSIHUSI, OCTABAIUCH TO-TTPEKHEMY BHICOKUMHU.

ITH MyCThIE 10 OOJIBIIEN YacT 0OBEMBI TPOCTPAHCTBA — JJAJIbHEE 3aX0JYCThe KaXIOM rajak-
THKH — COfIEpXaT TaK MaJlo BUAMMOTrO BEIIeCTBa, YTO aHOMAJIbHO BBICOKHE OPOMTAIbHBIE CKOPOCTH
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3Be3/I-METOK HEBO3MOKHO 0ObsICHUTH. Bepa PyOuH coBepiiieHHO 3aKOHHO MPEIOJIOKIIIA, YTO B ITUX
JaJbHUX OONACTAX, JAJIEKO 3a MpeeiaMyi BUIUMOTO Kpasi KaXJOH CIUPabHON rajlakTUKH, HaXO-
JWTCS KaKasi-TO Pa3HOBUIHOCTb TEMHOTO BeliecTBa. brarogaps padoram PyOuH Mbl Terephb Ha3biBaeM
9TH 3ara/IoYHble 00JIACTH «T'aJI0 TEMHOTO BEIIECTBa» . 3araJJOUYHbIe rajio CyIIeCTBYIOT y HAC TIPSIMO TO7T
HOCOM, 3]Iech, OKoJio Miteunoro ITytu. PacxoxkieHre Mexay COBOKYITHOM Maccoil BUIUMBIX OObeK-
TOB M MacCOM, KOTopast OOBACHsIIA Obl OOIIYI0 TPABUTAIIMIO, HAJIUIIO BO BCEX TaJlAKTUKAX M BO BCEX
CKOIUICHUSIX ; HTHOTJ]a OHH Pa3JIMYalOTCsl B HECKOJIBKO Pas3, a MHOTa — B HECKOJIBKO COTeH. B cpenHeM
1o BceneHHO# mostydaeTcsi, YTo TEeMHOE BEIIECTBO B KOCMOCE 00eCIeYrBaeT PUMEPHO B IIECTh pa3
OOJIbIIIe TPABUTAIMM, YEM BCE BUAMMOE BEIECTBO.

JlanpHelIme uccaeoBaHus MOKa3aid, YT0 TEMHOE BEIECTBO HE MOKET COCTOSITh U3 OObIU-
HOT'O BEIIECTBa, KOTOPOE MOYEMY-TO CBETHTCS TYCKJIee WM He cBeTuTcst BooOme. K atomy BhBOIY
MO/IBOJISAT JIBE JIOTUYECKHE IEeNOYKU. BO-TIEepBhIX, MBI MOKEM MPAKTUYECKH C TIOJHOW yYBEPEHHO-
CTBIO UCKJTIOUYUTh BCEX 3HAKOMBIX HAM KaHIWIATOB — B TOUHOCTH KaK IMOJA03PEBAEMBIX MPU OIMO3HA-
HUM. MoxeT ObITh, TEMHOE BEIIIECTBO 3aJieraeT B YepHBIX JAbipax? Her, Mbl Obl HaBepHsKA OOHAPY-
KM Takoe OOJTBIIIOe KOJTMYECTBO YEPHBIX JIBIP IO IPABUTAIMOHHOMY BO3/ICHCTBUIO HA OJIVKANIIIHEe
3Be31bl. MoXkeT, 3T0 TeMHble oOnaka? Het, oHr Obl MOIJIONIANM CBET JAIEKMX 3BE3/ UM ellle Kak-
TO B3aMMOJIEHCTBOBAJIM C HUAM, a JOOPOMOPSI0YHOE TEMHOE BEIECTBO TaK HUKOIZA HE TOCTYMaeT.
A MOKeT, 9T0 OpojsTuMe TIIAaHEThI, ACTEPOUIBl U KOMETHI B MEK3BE3IHOM (MJIM MEKIaJJAKTUIECKOM )
MPOCTPAHCTBE, Bellb BCE ITH Tejla caMu He cBeTsATcsa? TpyaHo noBepuThb, 4ToObl BO BeeneHHoit mpo-
M3BOJMJIOCH B IIIECTh pa3 OOJIbIIIe MAcChl B BUJE IJIAHET, YeM B BuJe 3Be3[. [lomyvaercs, 4To Ha Kaxk-
nyio 3Be3ay B ['anmaktuke gomkHo npuxonutbess 6000 KOnmutepos, xyxe Toro — 2 000 000 3emerb.
Ho, k npumepy, B Hameii ConHeuHol cucteMe Bce BMecTe, Kpome CoJHIIA, BECUT MEHbIIE OIHOM
nATOM IpoleHTa ot Macchl ConHua.

O cTpaHHO# pHpOJIe TEMHOT'O BELIECTBA FOBOPSAT U OoJiee MpsiMble JaHHbIE — HAITPUMEp, COOT-
HOIIIEHHE Teis ¥ BOIopoaa Bo BeeneHHON. DTo YKCIIo TaeT MpecTaBIeHre O TOM, KaK BBIIIsgesa
panHsisg Beenennast. Ilo 10ocTatouHO TOYHBIM OLIEHKaM, B IMPOIIECCE SIIEPHOTO CMHTE3a B IEPBBIC
HECKOJIbKO MUHYT Tocrie BombInoro B3peiBa Ha KaxkIble AECATD saep Boxopona (KOTopble pe/ICTaB-
JSI0T cOOOM MPOCTO MPOTOHBI) 0OPA30BATIOCh OJHO SAPO Tenusl. PacyeTsl MOKa3bIBAIOT, YTO €CIIH
Obl B SIIEPHOM CHHTE3€ Y4aCTBOBAJIA 3HAUMTENIbHAS JIOJSI TEMHOTO BEIECTBA, OTHOIICHUE TeNusl K
BOJOpPOAY OBbLIIO ObI TOpa3ao BhIIIe. VI3 3TOro MOKHO cliefiaTh BBIBOJ, YTO OOJIbIIAst YaCTh TEMHOTO
BEIIECTBA, a CJIe/I0OBaTeIbHO, OOJIBIITMHCTBO MacChl BO BeelleHHOM He yJacTBYeT B sIIEpHOM CHHTE3e,
a 3HAYWT, HE TIOIXOIMT TIOJ ONpe/ieieHue «OOBIYHOTO» BEIeCTBa, KOTOPOE MO CYTH CBOEH T'OTOBO
y4acTBOBATh B ATOMHBIX W SIIGPHBIX B3aUMOJIEHCTBUSAX, (POPMHPYIOIIUX BEIIECTBO B TOM BHUjE, B
KaKOM MBI €T0 3HaeM. DTOT BBIBOJI — TEMHOE BEIIECTBO U SIICPHBIN CUHTE3 HUKAK HE CBSI3aHbI — He3a-
BHCHMO TIOATBEPKIAIOT U TIIATEIbHbIE HAOMOAEH!ST (POHOBOTO MUKPOBOJHOBOTO M3TyUEHHUS.

TeMHO€E BEIECTBO — 3TO HE MPOCTO BEUIECTBO, KOTOPOE MIOYEMY-TO TEMHOE.
Her. 910 4TO-TO NpUHIMIIUAIIBHO UHOE.

Takum O6p8.30M, HACKOJIBKO Mbl MOKEM CYJUTb, TEMHOC BCHICCTBO — 3TO HE IMTPOCTO BEUICCTBO,
KOTOPOE IMOYEMY-TO TEMHOC. Her. 910 uTO-TO MNPUHOUITHAJIBHO WHOC. TemHoe BelecTBO CO3aeT
rpaBUTAlMIO 110 TEM K€ CaAMBIM 3dKOHAM, 4YTO U 0OBIYHOE BEIICCTBO, HO OO0JIBIIIE HUKAK ce0s HE Ipo-
ABJIACT — HE ACJIA€T HUYETO TaKOro, 4To0 Mbl MOIJIA OBl 3aperucTprupoBaTh. PaSYMCCTCH, 9Ta JIOTUKa
yLuep6Ha, IMOCKOJIBKY MbI HE 3HA€M, 4TO, CO6CTBCHHO, TEMHOC BEIIECTBO cooon MpeaACTaBJIACT. Ecmu
J00asa macca CO3a€T rpaBuTAllvIO, CJIEAYET JIM U3 9TOI'O, YTO 3a JII000M FpaBI/ITaLll/Ieﬁ cTouT Macca?
DTOro Mbl He 3HaeM. BOSMO)KHO, C BCIIECTBOM-TO BCE€ HOPMAJIbHO, ITPOCTO MbI HE 10 KOHILIA ITOHU-
MacM, 4YTO TAKO€ I'paBUTALIAS].
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B pasnmiuHbIX acTpopu3nuecKux cpeax pa3iMyaeTcsi U CTeleHb HECOOTBETCTBUS MEKY TEM-
HBIM 1 OOBIYHBIM BEIECTBOM, OJHAKO 3TO HECOOTBETCTBUE CTAHOBUTCS 3aMETHee, KOrja MMeellb
N0 C KPYIHBIMUA OOBEKTaMH — raJlakKTUKAMU M CKOTUICHUSIMU TAJTAKTUK. Y CaMBIX MaJIeHbKUX 00b-
eKTOB — JIyH U TUIaHET — HUKAKOTO HECOOTBETCTBUsI He HaOmiopaercsi. Hampumep, rpaBuTanus Ha
MOBEPXHOCTU 3€MJIU TOJTHOCTHIO OOBSICHAETCS] OOBIYHBIM BELIECTBOM, MO0 KOTOPOMY MBI XO1uM. Tak
YTO €CJIM y Bac Ha 3emJie N30BITOYHBIN BEC, TEMHOE BEILIECTBO TYT HU Mpu 4eM. OHO HUKAaK He BIIU-
sieT HU Ha Bpaiienue JIyHsl o opoute, HM Ha IBMXKeHHUe I1aHeT BOKpYr COJHIIA — HO, KaK MBI yKe
BUJEJH, €r0 IPUXOAUTCS YUUTHIBATh [IPU pacyeTax JBMKEHHS 3B€3]] BOKPYT LieHTpa [ anakTuku.

MoxeT ObITh, Ha TAJTAKTUIECKUX MAacCIITadax JedCTBYIOT UHbIE 3aKOHBI rpaBuTarmu? Exsa mu.
Ckopee Bcero, TEeMHOE BEIIECTBO COCTOUT U3 BELLIECTBA, IPUPOLY KOTOPOT'O HaM €1le IIPEACTOUT pa3-
rajiaTh, BEIIECTBA MEHEe CKOHILIEHTPUPOBAHHOTO, YeM 0ObIYHOe. VIHaue Mbl 3aperucTpupoBasiv Obl
IPaBUTALMIO OT/EJIbHBIX KOHLIEHTPUPOBAHHBIX CI'YCTKOB TEMHOIO BELIECTBA, Ucnelpsomux Beenen-
HYIO: KOMET 13 TEMHOI'O BEILECTBA, IUIAHET U3 TEMHOTO BEIIECTBA, FAJIAKTUK U3 TEMHOTO BEIIECTBA.
A HACKOJIbKO MBI MOKEM CYIIUTb, ITO HE TaK.

3aTo MBI 3HaeM, 4TO BEIIECTBO, KOTOPOE Mbl BUIUM U JIIOOMM, TO CAMOE, U3 KOTOPOTO COCTOSIT
3BE3/1bl, IUIAHETHI M )KUBBIE CYILIECTBA, — ITO JIMIIIb TOHEHbKas IJ1a3y pb HA KOCMUYECKOM TOPTE, CKPOM-
HBIE JIAUHKM B OTPOMHOM KOCMHYECKOM OKEaHE, COCTOSIIIEM M3 Yero-To, KOTOPOE BBIIVISIUT Kak
HUYTO.

B nepBble nonmMuiMoHa JieT rocie bonploro B3psiBa — CyLIMii MUT 110 CPAaBHEHUIO C XPOHO-
JIOTHel KOCMUYECKOW UCTOPYH, HACUMTHIBAIOIIEN 14 MWIIMApIOB JIET, — BEIeCTBO BO BceseHHoit
yXke Ha4ajio 00pa3oBbIBATh CI'YCTKH, KOTOPBIM MPECTOSIIO PEBPATUTHCS B CKOTUICHU ST 1 CBEPXCKOII-
JieHus rajakTtuk. [Ipy aToM B crieyioniye NoJIMUIIIMOHA JIET KOCMOC YBEJIMYMJICS BIBOE U MTPOIOJI-
*kan pactu. Tak uto Bo BceneHHOI MPOTUBOOOPCTBYIOT /IBE CUJIBL: TPABUTAIMS XOUET, YTOOBI BCE
CJIMILIOCH, & pacIIupeHne — 4YToObl Bce paccesiock. Ecim Bce cocuntarh, CTAHOBUTCS TIOHSITHO, YTO
rpaBUTAIMsl OOBIYHOTO BEIIECTBA B OIMHOYKY He BhIMTpasia Obl 3Ty OuTBY. Eil Hy’kHA TIOMOIIH TeM-
HOT'O BeIeCcTBa, 0e3 KOTOPOTro MbI JKUJIM ObI — TO €CTh He KUK Obl — BO BeesleHHO, T1e He ObLIO Obl
HUKAKUX CTPYKTYP: HU CKOIUJIEHUI, HU TIAKTUK, HUA 3BE3/1, HU IUJIaHET, HU JIOJEH.

CKOJIbKO ke HYKHO OBbLJIO TpaBUTAIMM TEMHOTO BeriectBa? B 1mects pa3 Gosblie, yem gaeT
00BIYHOE BEIEeCTBO camo 1o cede. To ecTb MIMEHHO CTOJIBKO, CKOJIBKO Mbl OOHapykuBaeM Bo Bce-
JIEHHOM. DTa OLIEHKA He TOBOPUT HaM, UTO TaKOE TEMHOE BEIIECTBO, a JIUIIb NOATBEPKIAET, UTO OHO
Y B CAMOM [IeJIe UTPaeT PoJib, KOTOPYIO HE MOXET ChI'paTh OHO JIMIIb OOBIYHOE BEIIECTBO, KaK HU
crapaiics.

Tak 4TO TeMHOE BEIEeCTBO — HAIll 3aKaIblYHbII Bpar M JIOTHIM ApYr. Mbl IOHATHS HE UMEEM,
YTO 3TO TaKoe. TO HECKOJIBKO pasapakaeT. Ho 6e3 Hero Haim pacyeTsl He IAI0T TOYHOW KapTUHBI
MUPO3JaHuUs.

B o01miem u 11e710M yYeHBIX CMYIIIAeT, YTO MPUXOIUTCS OMUPATHCS B pacuyeTax Ha KOHLIETITHI,
KOTOPBIX Mbl HE TIOHMMaeM, HO HaJl0 — 3HauuT Hajo. [Ipuuem TeMHOe BellecTBO — HE MepBoe Ipe-
MATCTBUE TAKOTO PoOja Ha IyTW Hay4yHoro mnporpecca. Hanpumep, B XIX Beke yuyeHble U3MeEpUIN
SHEPruIo0 COJTHEYHOrO CBETA U MOKa3aJiv, Kak MMEHHO OHA BJIMSET Ha Halll KJIMMAT U CMEHY BpEMEH
rofia, He MoI03peBasi, YTo 3a BHIPAOOTKY STOM SHEPrUH OTBEUAET TEPMOSAEPHBIN cuHTe3. B TO Bpems
B IIepeueHb CaMblX JYUIIUX TMIOTE3 BXOAWIA, HAIPUMEpP, CMEIHAs C Hallleld TOYKU 3peHus ujes,
yto CoJHIle — 3T0 TopsIias risloa yris. B Tom ke XIX Beke Mbl HAOMIOAAH 3BE3/IbI, U3MEPSII UX

CIIEKTPbl M KJIACCU(PULIMPOBAIM UX 33J0JIT0 JO TOro, KaK MOsIBUJIAch KBaHTOBas (pU3MKa (3TO Mpo-
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M301I0 yke B XX Beke), KOTopast MO3BOJIIIIA HaM Pa300paThCsl, TOYEMY TU CIIEKTPbI BBITJISIIAT TaK,
a He MHayve.

3akopeHelble CKeNTUKY 3a4acTyi0 CPAaBHUBAIOT CETOAHSIITHEE TEMHOE BEIECTBO C TMITOTETH-
yeckuM 3pupoM: B XIX Beke cunTaim, OyITo KOCMUYECKUI BaKyyM ITPOHU3aH HEBECOMOU Mpo3payd-
HOW cyOCTaHIMel, MPOBOJISIIEH CBET, OJJHAKO B HAIIIM JHU 9Ta TeOpHs crrcaHa co cuetos. [lo 1887
rofa, korga Anpoept Maiikenscon u Dasapa Mopnu B Yausepcuterte Kevic-BecrepH-Peseps B Kiug-
JIEH/I€ TIPOBEJI CBOW 3HAMEHUTBIM KCIIEPUMEHT, MOKA3aBUIMI, YTO HUKAKOro 3(upa HET, yueHble
ObUIM YOEKIEHBI, YTO OH CYIIECTBYET, XOTsI He ObUIO HU €IMHOTO JI0KAa3aTeIbCTBA ITOW T'MITOTE3bI.
CuuTanock, YTO MOCKOJIBKY CBET — 3TO BOJIHA, EMY HYXKHA CpeJia, YTOObI paclipoCTpaHsTh CBOIO SHEP-
TUI0, IPUMEPHO KaK 3BYKY HEOOXOIUM BO3AYX MJIM KaKOe-TO JPyroe BEIIEeCTBO, B KOTOPOM pacIpo-
CTpaHsIIOTCs ero BOJMHBL. OJJHAKO, KaK BBISICHUJIOCH, CBET MPEKPACHO PacIpOCTPaHIETCs] B BAKyyMe
KOCMHYECKOTO MIPOCTPAHCTBA, I7Ie HET HUKAKOU Cpebl-IepeHOCYNKa. B oTimume oT 3ByKOBBIX BOJIH,
MIPE/ICTABIISIONINX COOOM KoseOaHUs BO3yXa, CBETOBbIE BOJHBI, KaK BBISICHUIIOCH, MPECTABISIOT
COOOM CTYCTKH JIEKTPOMArHUTHON SHEPIUH, PACIPOCTPAHSIONINECS CaMU COOOM, €3 MOCTOPOHHEeN
TIOMOIIIY.

OpnHako He3HaHWe OBIBAET pa3HbIM, U Hallle He3HAHWE IPUPOJIBl TEMHOTO BEIIlECTBA — COBCEM He
TO, YTO HE3HaHUE MPUPOIBI 3pupa. Dpup ObLIT CBOETO poOjia 3AIIATKON Ha TOM MECTE, I71e MbI HE 3HAJIH
POBHBIM CUETOM HHMUETO, a CYIIECTBOBAHME TEMHOIO BEIIECTBA — HE MPOCTO MPEITOIOKEHHE: MbI
HaOJo1aeM, Kak OHO BO3JIMCTBYET Ha BUAMMOE BElIeCTBO. MBI HE BBIIYMaJI TEMHOE BEIIECTBO Ha
MYCTOM MECTe, a C/IeJIaJI BBIBOJI O €ro CYIIEeCTBOBAaHMHM Ha OCHOBAHWMHM JaHHBIX HaOmoneHuil. TemHoe
BEIIIECTBO TaK e peasibHO, KaK MHOXECTBO 9K30IIAHET, OOHAPYKEHHBIX Ha OpOUTAX BOKPYT AAJIEKUX
3Be3/I: MBI OTKPBUIA UX MCKJIOUUTEIBLHO TIOTOMY, YTO 3aMETHJIM MX BO3/ECTBUE Ha OJiecK 3Be3I, a
HE MOTOMY, YTO HaOJII0IA MX COOCTBEHHBIN CBET.

TeMHOE BELIECTBO TaK JKE€ peajbHO, KAaK MHOXECTBO 3K3OIUIAHET,
OOHapykeHHbIX Ha OpOMTax BOKPYr MajJeKUX 3Be3[: Mbl OTKPBUIM UX
UCKJIIOUUTEIbHO 1IOTOMY, YTO 3aMETWIM MX BO3JEHCTBUE Ha Onleck 3Be3[, a He
MOTOMY, YTO HAOJIOAJIM UX COOCTBEHHBIH CBET.

Camoe CKBEpHOE, UTO MOKET CIIYUUThCsI, — ITO €CJIM OKAXKETCS, YTO TEMHOE BELLIECTBO BOOOILE
HE BEIECTBO, a YTO-TO MHOE. MoXeT ObITh, Mbl HAOJIOAaEM BO3JEHCTBUE CHII U3 JPYTUX U3Mepe-
HUi1? MokeT ObITh, MBI TaK OILYIIa€M OOBIYHYIO I'PABUTALIMIO OOBIYHOIO BEIIECTBA, IEPECEKAIOLIETO
MemOpaHy (haHTOMHOU BceenenHol, mpumbikaolei K Hameil? Eciu qa, 3T0 MoXkeT okazarbesi mpo-
CTO OfiHa U3 OECKOHEYHOTO MHOECTBA BCesleHHBIX, COCTABIAIOIIMX MYJIbTUBEPC — MHOKECTBEHHYIO
Bcenennyio. Ha nepBblil B3IVIs/1 9TO KaK-TO CJIMIIKOM JUKOBMHHO M HerpasionogooHo. Ho passe
MeHee JUKO 3By4YasiM IEPBbIE MTPEANONOKEHUA O TOM, YTO 3emiis Bpauaercs Bokpyr Connua? Mnn
yto CoJHIIE — BCETO JIMILb OJHA U3 CTa MWIJIMAPIOB 3Be3] B rajaktuke Mieunsi [1yte? Wm uto
Muieunslii ITyTh — Bcero Jimiib ojHa U3 cTa MUUIMAPIOB TaIlakTUK BO BeesieHHo?

Ho naxe ecau onHa U3 3TUX (PaHTACTUYECKUX THIIOTE3 OKAXKETCsl BEPHOM, 9TO HUKAK He MOBJIU-
sIeT Ha TOT (DAKT, YTO y4eT rpaBUTALIMU TEMHOI'O BEIIECTBA B COOTBETCTBYIOIIMX YPABHEHUSIX MO3BO-
JISIeT HaM MPEeKPacHO paccuuTarh Xo (hOpMUPOBAHUS U SBOJIIOLMHU Hareil BeceneHHOi.

Jlpyrue 3akopeHeJible CKENTUKU 3asBJISIOT, YTO «JTy4llle OMUH Pa3 YBUJIETh, YEM CTO pa3 YCIIbl-
I1aTh»: 9TOT KM3HEHHBI MPUHLIMI PEKPACHO 3apEKOMEHI0BaA ce0s1 B CaMbIX Pa3HBIX CUTYallUsIX,
B TOM YHCJIe B MH)KEHEPHOM Jiejle, MEXaHUKe, phIO0JIOBCTBE, a TaKXkKe MPU 3HAKOMCTBAxX C MpeJiCcTa-
BUTEJISIMU [TPOTUBOIOJIOKHOTO nona. M, pasymeercs, cpeau skutenied Muccypu, KOTOpble CIaBsATCS
cBOMM ckenTrum3MoM. OJHaKo B Hayke Bce MHauye. Hayka He CBOIUTCS K TOMY, YTOObI yOeAUThCS B
YEeM-TO CBOMMH IJIa3aMHU: JIEJI0 HAYKU — U3MEPSATh, IPUYEM JIydllle BCErO — IMEHHO HE Ha 21a3, a IPU
MIOMOIIIY KaKMX-HUOYIb MHCTPYMEHTOB, MIOCKOJIbKY IJIa3a HEPa3phIBHO CBSI3aHbI C MO3I'OM M BCEM €TI0
Oaraxxom. 1 yaine Bcero 3Tot Oarax — ckJiaj npeayOexaeHUid, peJpacCyIKoB, YCTApeBIIMX UAEH U
OTKPOBEHHOM NMPeB3ATOCTH.
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XOTs TEMHOE BEIECTBO BOT YK€ TPH YETBEPTH BEKa COMPOTHBIISETCS JTIOOBIM HAIITMM TOMbIT-
KaM ero mpoHa0I01aTh, U3 UTPbl OHO He BHIXOAUT. PUBMKU-AAEPUIMKY YOSKISHbI, YTO TEMHOE Bellle-
CTBO COCTOUT M3 €IIE HE OTKPBITHIX YACTHUII-IPU3PAKOB, KOTOPbIE B3AaUMOJIEICTBYIOT C BEIIECTBOM
TOJIBKO I'PaBUTAIIIOHHO, a OOJIBIIIE TOYTH WJIM COBCEM HUKAK HE BIIUSIOT HU Ha BEIIECTBO, HU Ha CBET.

Ecnu BbI CKJIOHHBI 3aKJTI0YATH NApU Ha (PU3MUECKIE OTKPBITHS, COBETYIO CTABUTh Ha STOT Bapu-
aHT. KpynHeiiimye yckopuTen 4acTull Ha 3emJIie TBITAIOTCSl BBIpa0OTaTh YaCTUIBI TEMHON MaTepuH,
CTaJIKMBasi OObIYHbIC YACTHIIBl U PETUCTPUPYS, TAK CKa3aTh, OCKOJIKH. A CIelMaIbHbIE TIOI3EMHbIe
7TabOpaTOPHH MBITAIOTCS 3aPETUCTPUPOBATH YACTUIIBI TEMHOTO BEIIIECTBA TACCHBHO — BAPYT OHU 3aJie-
TAT K HaM 13 kocMoca? CJI0i 3eMJIU CITy’KUT €CTECTBEHHBIM ILIMTOM, HE MPOITYCKAIOIIMM U3BECTHbIE
KOCMHUYECKHE YaCTHUIIbI, KOTOPbIE MOTYT OOMaHyTh JaTYMKHU M BBIAATh Ce0sl 32 TEMHOE BEILIECTBO.

KoneuHo, MoxeT oka3aTbCsl, YTO BCE 3TO — MHOI'O IIyMa M3 HUYErO, OJIHAKO Y TMIOTE3bI O
HEYJIOBUMOM TEMHOM BEILECTBE €CThb M XOpolIMe mnpeneneHTsl. Harpumep, cyliecTBoBaHue Heil-
TPUHO CHavaJ1a ObUIO MPEACKa3aHO TEOPETUIECKH U JIUIIH 3aTeM ITOATBEPANIIOCH SKCIIEPUMEHTAIBHO,
XOTsI HEUTPUHO B3aUMOJICHCTBYIOT C OOBIYHBIM BEIIECTBOM OYeHb C1a00. MOIIHBIN MTOTOK HEUTPUHO
¢ ConHua — 1o /1Ba HEUTPUHO Ha KaXJI0€ /AP0 rejvsl, BO3HUKILEE U3 BOJOPOIA B XOIE TEPMOSIIEP-
Horo cuHTe3a B siape CojHIa, — UCTEKAeT ¢ HAlero CBETUJIA, KOTOPOe HUKAaK He BIIMSET Ha 3TOT
MIOTOK, IIPOHU3bIBAET KOCMUYECKUI BAKYYM C OKOJIOCBETOBOW CKOPOCTBIO, 4 3aT€M ITPOHUKAET CKBO3b
3eMJTi0, Kak Oy/ITO ee He CyIecTBYeT. B pe3ysbrare uepe3 Kakablii KBaJpaTHBIN JIONM Balllero Tesia
KaX[yI0 CeKyHIy, THEM W HOYbIO, TIPOXOASIT CTO MUJIJTMAP/IOB COTHEUHBIX HEUTPUHO, HUKAK HE B3a-
MMOJICHCTBYS C aTOMaMHU Balliero oprannsma. Kazanock Obl, HSUTPUHO HEYJIOBUMBI, OTHAKO U X TPH
OIPE/ICNICHHBIX YCIOBUSIX YAAETCSl OCTAHOBHUTH. A OCTAHOBUTD YACTUILY — 3HAYUT TaK WA MHAYE 3ape-
TUCTPUPOBATH €€.

He uckimodeHo, 4To YacTHIIbl TEMHOTO BEIIECTBA TOXKE MPOSIBISIIOT ceOsl B pe3y/bTaTe OYeHb
PEIKUX B3aMMOJIEHUCTBUH, a MOKET ObITh, BCE €Ille YIUBUTEIbHEE U OHU YYACTBYIOT BO B3aMMOCH-
CTBUSIX MPUHIMITHAIIBHO HOBOTO BHJA, TOMUMO CHJIBHOTO, C1a00T0 M IeKTpoMarHuTHoro. Tpu atu
B3aMMOJIEVCTBHUS TUIIOC TPABUTALIMOHHOE — 3TO BEJIMKas YyeTBepKa (pyHJaMeHTalbHbIX cuil Beenen-
HOM, KOTOpasi ONMCBIBAET BCE B3aUMOJIEHCTBUS MEX 1y BCEMU U3BECTHBIMU HaM YaCTULIAMM.

Wrak, BBIOOp siceH. JInOO Ham elre MPeACTOUT OTKPHITh HOBOE B3AMMOAEHCTBHE WM KJIACC
B3aMMOJICUCTBUH, MPUCYIIMX YaCTUIIAM TEMHOTO BEIECTBA, U U3YUYHTh MX, JIMOO YACTHIILI TEMHOTO
BEIIIECTBA B3aUMOJICHCTBYIOT KaKk OOBIUHBIE, HO HEBEPOSATHO C1ado.

[Toneenem urorn. TeMHOE BELIECTBO OKa3bIBAET COBEPLIEHHO pealbHOE BO3/ICHCTBUE HA HAIll
mup. IIpocto mMbI He 3HaeM, uTo 310 Takoe. Iloxoxke, TeMHOE BEIIECTBO HE BCTYINAET B CUJIbHOE B3au-
MOJIEICTBHE, TIO3TOMY He 00pa3yeT aTOMHBIX sifiep. B ciaboe B3anMoieiicTBre OHO TOKe He BCTYIaeT,
B OVIMYME JaXKe OT HEYJIOBUMbIX HEUTPUHO. U B 21eKTpOMarHUTHOE TOXE — TO €CTh OHO HE CO3JaeT
MOJIEKYJI U HE KOHLIEHTpUPYETCs B IUIOTHBIE 1aphl. Ellle OHO He Moromaer, He UCITyCKaeT, He OTpa-
’KaeT ¥ He paccenBaeT cBeT. Kak Mbl 3HasM ¢ caMoro Havyajia, TEMHOE BEIIECTBO CO3/1a€T I'PaBUTALIMIO,
KOTOPYIO YyBCTBYeT 00bIuHOE BelecTBo. Ho Ha aToMm Bee. [Tporuio cTonbKo J1eT, a Mbl Tak U He OOHa-
PYKWJIM, YTO €Ille OHO AeNaeT — U jienaeT Ju. [Toka nmpuiercsi JOBOJIbCTBOBATHCS TEM, YTOOBI TAIIUTh
3a OO0 TEMHOE BEIIECTBO — ITAKOTO CTPAHHOTO HEBUIMMOTO JPYra, KOTOPOro MOKHO 3a/IelCTBO-
BaTh, KaK TOJIbKO 3TOro notpedyeT ot Hac Beenennast.

TeMHOE BEIECTBO OKa3bIBAET COBEPLIEHHO PEAbHOE BO3JEHCTBUE HA HALll
mup. IIpocTo Mbl HE 3HaeM, 4TO 3TO TaKoe.
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6. Temnast sHeprust

Bor YK HE OBLJIO IIeYasIi: B NOCJIACAHUE NECATUIIETHUA MbI 06Hapy>I(I/IJ'II/I BO BceneHHol kKakoe-To
3araI0CYHOC NaBJICHUC BAKYYyMa, ITIPOTUBOIIOJIOKHOE KOCMHUYECKOM rpaBUTaAlNN. bonee TOro, B KOHIIE
KOHIOB 9Ta «OTprULaTCJIbHAA I'PaABUTALIUA» HO6CHI/IT B IEPETATMBAHUUA KaHATa, ITIOCKOJIbKY OHA 3aCTaB-
JIACT BCCJ’ICHHYIO IKCIIOHCHIIUAJIIBHO PaCIIUPATbCA.

3a camble TOJIOBOJIOMHBIE Haen (UMK XX BeKa CKaXUTe CIAacHO0
DUHINTEHY — OH BO BCEM BMHOBAT.

3a camble TOIOBOJIOMHBIE Uien (pr3rKN XX BeKa CKaKHUTe criacuO0 DUHINTEHHY — 3TO OH BO
BCEM BHUHOBAT. AsibOepT DUHINTEHH B TaOOpaTOpHsAX He ObIBaJI, HE CTABUJI OMBITOB, YTOOBI M3yYaTh
KaKMe-TO sIBJICHUSI, HE MCTIONb30BaJI CJIOKHOE 00opynoBanre. OH ObUT YUCTHIM TEOPETUKOM U TIpe[-
TIOYUTAJT «MBICTIEHHBIE SKCIIEPUMEHTBI», KOT/1a M3yJaelllb IIPUPOLY B BOOOPAKEHUHU — ITPUTyMbIBACIITh
CUTYAIMIO WJIM MOZIENb, a TIOTOM BBISICHSIEIIb CJIE/ICTBUSI KaKOrO-HUOYIb (PU3UIECKOTO MPUHIIMIIA.
B npenBoenHoi ['epmanuu sxcniepyuMeHTaIbHasl (pU3MKA LIEHWIACh B IVla3aX yUEHbIX-apUHLIEB Kyaa
BBIIIIE TEOPETUYECKON. A (PU3MKOB-€BpEEB MO OOJNBINEH YaCTU CUUTAIM YYEHBIMH BTOPOTO COpTa,
OJIHAKO [I0 MOPHI JI0 BPEMEHU JaBaJIM UM BO3MOKHOCTb «KOIAThCsl B CBOEH INecouHuue». 1 4ro ato
cTaja 3a recovyHuua!

Ecnu ¢usuk — Hanpumep, DUHINTENH, — CTPOUT MOJIEJIb, KOTOpast AOJIKHA MPeCTaBIsTh Bee-
JIEHHYIO B IEJIOM, TO MaHUITYJIMPOBATh C 3TON MOJIENBIO — 3TO, B CYIIIHOCTH, BCE PABHO YTO MAHUITYJIU-
poBath camoii BceneHHOI. A MOoTOM HaOMI0IATENN U SKCTIEPUMEHTATOPHI UAYT M CMOTPST, TIPOUCXO-
IST JIU SIBJICHUsI, TIPEACKa3aHHble 3TOU Mojeblo. Ecii Monens HeBepHa WM TEOPETUKU OIUOINCH B
BBIYMCIIEHUSIX, IKCIIEPUMEHTATOPBI HALyT HECOOTBETCTBUE MEXKY MPeICKa3aHUSIMU MOAEIH U TEM,
YTO MPOMCXOAUT B peasibHoi Beenennon. s TeopeTrka 310 OyaeT MPUYMHON CHOBA CECTh 3a CTOJ
1 MO0 UCITPABUTh OIMMOKH B CTAPO MOJIENH, JIMOO pa3padoTaTh HOBYIO.

OpnHa M3 camMbIX MOIIHBIX M MACIHITAOHBIX TEOPETUYECKUX MOJEIed B MCTOPUM HAYKH YKe
YIIOMHMHAJIACh HAa 3THX CTPAHUIIAX: 9TO 0OIIask TeOpHsi OTHOCHTEILHOCTH DUHINTEWHA, I Apy3en
npocto OTO. OTO O6bi1a BeIgBUHYTA B 1916 romy u MaTeMaTHyecKy OIUCHIBAET, Kak Bce BO Bcee-
JIEHHOM JIBUXKETCS M0J] BO3JeicTBIEM I'paBUTAlMU. Kaxaple HECKOJIBKO JIET YUEeHble-3KCIIepUMEHTa-
TOPHI U300PETAIOT HOBBIM, ellle OoJiee TOHKUM crocod mpoBepuTh OTO u MuiHMIA pa3 yoexaanTcs,
HacKoJIbKO oHa TouHa. CoBceM HenmaBHO, B 2016 romy, Mbl CHOBa yOeIMINCh, KaK TIPEKPACHO OITH-
CBIBAIOT MPUPOY 3aKOHBI, KOTOPbIE MONAPWI HAM DUHILITENH: B CIIELMATIBbHO CO3AAHHOM ISl 9TOTO
o0cepBaTOpuM OTKPBUIM T'PABUTAIIMOHHBIE BOJIHBI (peub uzeT o JlazepHo-uHTEpdhepoMeTpruecKon
IpaBUTAIIMOHHO-BOIHOBOM oOcepBaropun LIGO, pacrionoxeHHoi B X3H(popye, mrTaT BammHrToH,
u JluBunrcrone, mrar Jlynsuana). CyrecTBoBaHHMe STHX BOJH MpecKa3al DUHIITEHH, U 9TO psaOb,
CO CKOPOCTBIO CBETa MpoOeraoiiasi o TKaH! MPOCTPAHCTBA-BPEMEHN M BO3HHUKAIOIIAsI B pe3yJIbTaTe
CWJIbHBIX IPAaBUTALIMOHHBIX BO3MYILEHHIA, HAIPUMEP, CTOJIKHOBEHHU S IBYX YEPHBIX JIbIP.

NwmenHo 310 yuyensle u HaOmonau. [lepBeiMU ynanoch 3aperucTprpoBaTh TPaBUTAIIOHHBIE
BOJIHBI OT CTOJIKHOBEHUSI YEPHBIX JIbIP B TajlakTUKE, Haxoasieics ot Hac B 1300 MUJUIMOHOB CBETO-
BBIX JIET, KOTOPOE MPOU3OIILIO TOT/IA, Koria 3emuist Oblia 3aceieHa NCKITI0UMTETbHO COHMOM OTHOKJIE-
TOYHBIX OpraHu3MoB. [Toka 3ta psOb pacxoquiiack BO BCe CTOPOHHI, 3a crieayomue 800 MULTMOHOB
JieT Ha 3emule pa3BUIIach CJIOKHAs XKU3HD — [IBEThI, TUHO3ABPbI, JIETAIOLIME CYILECTBA, a TAKKE KJIAcC
MO3BOHOYHBIX MOl HA3BaHUEM MJIEKOMUTAIOIIKE. Y OJHOrO MOJKJIacca MIIEKOMUTAIOIINX Pa3BUIIUChH
JIOOHBIE 10N, & B HArpy3Ky K HUM — CIIOCOOHOCTb K CJIOKHBIM Pa3MBIILICHUSIM. MBI Ha3bIBaeM 3THX
cyiecTB npumaramu. OT/esibHast BETBb TUX [IPUMATOB B Pe3yJIbTaTe TeHETUUECKOW MYy TalluM HAYYU-
JIach TOBOPUTD, M 9TA BETBb — homo sapiens — n300perna ceIbCKOe XO3SUCTBO, IIMBUIIM3AIINIO, (pHTO-
couI0, UCKYCCTBO U HAYyKY.

U Bce 370 3a TIOCITIEIHNE IECATD THICSY JIET.
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N BOT HakoHell OAWH y4eHbIH, KUBIINI B XX BEeKe, BbILyMaJl U3 T'OJIOBbI TEOPUIO OTHOCUTEITh-
HOCTH | TIpeJIcKa3al CyIIeCTBOBAHUE IPaBUTAMOHHBIX BOJH. [IpoIuio ere cTo JieT — U MOSIBHIIUCH
TEXHUYECKHE METO[bI, TIO3BOJISIIOIINE TTPOBEPUTH ITO MIPeACKa3aHUe, U TPOU3OIUIO TO 32 CUMTAH-
HbI€ JIHU JIO TOTO, KaK IPaBUTAIIMOHHASI BOJIHA, MYABILAsICS CKBO3b MpocTpaHcTBO 1300 MIWITMOHOB
JIeT, HaKaTuIa Ha 3eMJTI0 — U €€ YJaJIOCh 3aperucTprupoBarh.

3apaza oH ObUI, 3TOT DUHIITElH.

BonbIIMHCTBO HAy4YHBIX MOZIENel MoHadany (hopMyIMPYIOTCSI BYEpHE — B HUX OCTaBJIEH MPO-
CTOp Uil TIOATOHKM TTapaMeTPOB, KOTOpasi TIO3BOJIMT JIydIlle COOTBETCTBOBATh M3BECTHOW BceneH-
Hol. B remonienTpuyeckoii BeenenHoi, koropyto onvcan marematik Hukomnait KonepHuk, xxuBimii
B XVI Beke, maHeTsl Bpamaiuch BOKpyr CosHIIa 1O UiealbHbIM OKPYKHOCTSAM. TO, 4TO TUIAHETHI
BpaiaioTcs BOKpyr CoJHIla, COOTBETCTBYET PeasIbHOCTH, O0JIee TOro, 3TO OrPOMHBIN IIar BIiepe 1o
CPaBHEHHUIO C «TEOIEHTPHUECKOI» MOJIEIbIO, IJie BCe BPAIaIoch BOKPYT 3eMIIH, a BOT C OKPYXKHO-
crsimu KorepHUK mpoMaxHyJicst — Bee IUIaHeThl BpamaloTcst BOKpYT CoHIIA MO BBITSHYTHIM, SJUTHIT-
THYECKUM OpOMTaM, HO U 3TO JIMIIb MPUOJIMKEHHEe, Ha caMoM Jiesie (popMa opOuUT ciioxkHee. B 1iesom
KornepHuK BBIABUHYJ BEPHYIO THIIOTE3Y, M TO TaBHOE. [IpocTo moTpedoBaiock HECKOIBKO JOpado-
TaTh ee, YTOObI OHA TOYHEE OMUCHIBAJIA ICHCTBUTEIHHOCTb.

OpnHako B Clly4ae TEOpPUM OTHOCUTETbHOCTH, OCHOBHBIE MPUHIMITBI STOH TEOPHH TPeOyIoT,
YTOOBI BCE MPOMCXOAMIO TOUb-B-TOUb KaK IMpeAcKa3aHo. B CyIHOCTH, MOXET MoKa3arhbcsi, OyaTo
SUHINTENH BBICTPOMJT KAPTOUHBIA JOMUK: IBA-TPU MPOCTHIX MOCTYJaTa JepKaTr Ha ceOe BCIO CTPYK-
Typy. bonee Toro, koraa DiHiuTelH B 1931 rogy y3Hau o cyiiectBoBaHMM KHUTY «CTO aBTOPOB MPO-
tuB DitHinTeHa» (R. Israel, E. Ruckhaber, R. Weinmann, et al. «Hundert Autoren Gegen Einstein»,
Leipzig: R. Voigtlanders Verlag, 1931), on 3ametwt: «Eciu Obl 51 o1mmmOcst, XBaTUIIO Obl U OTHOTO».

Tak ObUIM MOCESTHBI CEMEHA OJJHOTO M3 CaMbIX YAWBUTENBHBIX JIAIICYCOB B UCTOPUM HAayKu. B
HOBbIE (POPMYJIbI TPABUTALIMY, BbIBEIEHHbIE DUHINTEWMHOM, BXOJWIA TaK Ha3blBaeMasi «KOCMOJIOTH-
YyecKasi MOCTOSTHHAS», KOTOPYIO OH 0003HAUMII 3aIJIaBHOW I'peueckoi OyKBoM «J1ssMOa» — h. Hanmmuaue
9TOrO 4eHa YpaBHEHHS C MATeMaTHUECKOM TOUKH 3peHHs ObUIO He 00sI3aTeNIbHO, HO JOIYCTUMO, U
noGaBJieHHas B ypaBHEHUsI DUHINITEHA KOCMOJIOTMYECKas OCTOSTHHASI TIO3BOJIsIA TIOTYYUTh B Kaue-
CTBE pellieHsI CTaTUYecKylo BeeneHnyio.

B Te BpeMeHa HUKTO M MpeacTaBuTh cede He MOr, YTo BceneHHast He MpOCTO CYIIECTBYET, a
ere 1 4To-To Aenaer. [1o3ToMy emuHCTBEHHAs! POJib A CBOAMJIACH K MPOTHBOJCWCTBHUIO IPABUTALIMH B
paMKax MoAe M DUHILITEHA: KOCMOJIOTMYecKas IOCTOsIHHAS yaep:kuBasia BeesleHHy10 B paBHOBECUU
Y COTPOTHBIISIACH €CTECTBEHHOMY CTPEMJICHHUIO TPABUTAIIMHU CIIETIUTh BCE B OIMH MACCHUBHBIA KOM.
B stom cmpicne DiiHiTeriH n3o6pen BeeneHHyio, KoTopasi He CKUMaeTcsl M He PacIlMpsieTcsi, YTo
COOTBETCTBOBAJIO MPEOOIAIABIIMM B €r0 BpeMsl MTPE/ICTABICHHUSIM.

[Tono6HO MSAYMKY Ha BEpLIMHE XOJIMa, KOTOPOMY JOCTaTOYHO JIeryamIiero
TOJTYKA, YTOOBI CKATUTHCS B TY WIM APYTYIO CTOPOHY, WJIM KapaHJally, CTOSIIEMY
Ha ocTpue, BceneHHas DiiHiTeriHa mnpeObBajia B IIATKOM PAaBHOBECUM MEXKIY
PacIIMPEHUEM U TIOJHBIM KOJLIAIICOM.

B nanpHeiiem pycckuil pusnk Anekcanap PpuamaH MateMaTH4ecKu J10kasaj, uyto Beenen-
Hasg DUHIITEHA XOTh M cOAJaHCHMPOBaHa, OAHAKO He craOwibHa. I1oMOOHO MAYMKY Ha BepIIMHE
X0JIMa, KOTOPOMY JOCTaTOYHO JIErYaiIlero TOMYKa, YTOObl CKaTUTHCS B TY WIM JPYIYI0 CTOPOHY,
WM KapaHJally, CTosAIeMy Ha octpue, BeeneHnas DiiHInTeiHa mpeObiBaia B IIATKOM PaBHOBECUU
ME>X/1y pacliMpeHHeM U MOJHbIM KosutaricoM. bornee toro, Teopust DiHIITEiHA Obl1a HOBOM, a €CJIH
Jaelllb YeMy-TO Ha3BaHUE, 3TO He 00s3aTesIbHO CYIIECTBYET Ha CaMOM Jele, TaK YT0 DUHIUTEHH U
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caM IIOHUMaJ, 4TO €ro <<.HHM6IIEI>> KaK CuWJia OTpULATCIIBHOI'O TATOTECHUSA HE UMEJIa COOTBECTCTBUSA B
(pusmnueckoit BeeneHHoi.

OO01as Teopusi OTHOCUTETLHOCTH DUHINTERHA PAAUKAIBLHO OTJIMYANIACh OT BCEX MPEIbIIYIIX
MIPEJCTAaBJICHUI O I'PaBUTAIIMOHHOM NPUTSKEHWU. DVHIITEHHA HEe yAOBJIETBOpsuia MbICib Vcaaka
HploToHa, 4TO rpaBUTAIMS HEOCTHKMUMBIM 00pa30M JICHCTBYET Ha pacCTOsIHUM (OHA U camoMy Hplo-
TOHY He HpaBwiachk). [Toatomy B OTO rpaButanus cuutaeTcsi peakiiiei Macchbl Ha MeCTHOE UCKPUB-
JIEHUE ITPOCTPAHCTBA U BPEMEHH, BBI3BAHHOE KAKOW-TO IPYyrOM MacCOil M1 SHEPIeTUUYECKUM T10JIEM.
MNHuaye roBopsi, KOHLIEHTpAIMs MACChl BbI3bIBAET MCKaXEHUs (BPOAE SIMOK) HA TKAHW IMPOCTPaH-
CTBa-BPEMEHU. DTU UCKAKEHU I BEAYT IBUKYIIIMECS MACCHI 10 TAK HA3bIBAEMBIM I€0/IE3UYECKUM KPU-
BBIM, KOTOPbIE B HAIIMX I71a3aX BHIVISAAT KaK UCKPHUBJICHHBIE TPAEKTOPUH, KOTOPBIE Mbl Ha3bIBaeM
opbutamMu. MyapeHBIM CIIOBOM «Teofie3uvecKasi» MaTeMaTuK 0003HAYAIOT KpaTJaiIiee pacCTOsTHIE
MeXy JBYMsI TOUKAMU Ha KPUBO MIOBEPXHOCTH, TO €CTh B HaIllEM CIIydae 3TO KpaTJaililiee paccTos-
HUE MEX]Y JABYMS TOUKAMU UCKPUBJIEHHON YEThIPEXMEPHOU TKaHU MPOCTpaHcTBa-BpemMeHu. [losxka-
JIy#, ussiiHee Bcex chopMyIUpOBal OCHOBHYIO MbICIIb DUHIITEHA aMePUKAHCKUI (PUBUK-TEOPETUK
JIxon Apunbanba Yusep: «BemectBo IUKTyeT MpPOCTPAHCTBY, KaK MCKPUBIISITHCS, MPOCTPAHCTBO
IOUKTYET BEUIECTBY, KakK JIBUrarbcsi». KcraTw, Ha crapmmx Kypcax s Xoawia Ha crneukypc JlxkoHa
Yunepa 1o o01ieil TeOpur OTHOCUTEILHOCTH (M MIO3HAKOMMIICSI TaM CO CBOEH OyyIuei kKeHoi), rae
OH YaCTEHBKO 3TO MOBTOPSLII.

B niesiom 00111ast TEOpHsi OTHOCUTENIBHOCTH ONKMCHIBAET JIBE PA3HOBUAHOCTU rpaBuTauu. OpHa
MPEKPacHO HaM 3HAKOMa — 3TO CWJIA TATOTEHUS MEXJy MOIOPOIIEHHBIM MSYUKOM U 3eMiied WiH
mexay Comnniem u tuianetamu. A eme OTO mpenckasana Apyryio pasHOBUAHOCTb — 3arajiouHoe
AHTUTPABUTAIIMOHHOE JaBJIEHNE, CBS3aHHOE C BaKyyMOM CaMOro MpOCTpaHCTBa-BpeMeHu. JIsmoOaa
oOeperajia ICTUHHOCTb TIPE/ICTABJICHUI caMoro DUHINTENHHA U BCeX 0 €AUHOTo (PU3MKOB €ro Bpe-
MEHH: CTaTyC-KBO CTATHUYECKON BceneHHOW — HecTaOMIbHYIO CTaTUYecKylo BeeneHHyo. A cuuTarh
HECTaOUJIbHOCTh €CTECTBEHHBIM COCTOSIHUEM (PM3MUYECKOW CHCTEMBI — 3TO HApyIIEHHWE HAyYHOTO
kpeno. Henb3st yTBepkaath, uto 1ienast BeelleHHass — 3TO KaKOM-TO YAaCTHBIM CiIy4vaid, MOYeMy-TO
YPaBHOBECHBIIIMICS Ha BEKU BeuHble. B icTopuy Hayku eire He ObIBJIO HUYEro, YTO Beso Obl cedst
MOIOOHBIM 00Pa30M, TAKOTO HEe JAI0T HU HAOMIONeH s, HA BBIYKMCIICHUS, HU BooOpaxeHue. Tak 4to
craThyeckas BceneHHas He umesna Ha/Ie)KHOTO MpeleeHTa.

[Mpomwro 13 net, u B 1929 rony amepukaHckuii actpodusuk SaBuH Xad0:1 oTKpsLI, uTo Bee-
JeHHast HecTanroHapHa. OH OOHApYXWJI — M TOATBEPOWIT YOeTUTEbHBIMU AaHHBIMUA — YTO 4YeM
Jajbllle OT HAC HAaXOAUTCS TajlakTHKa, TeM OblcTpee oHa yraisercs oT Mueunoro ITytu. To ectb
Bcenennas pacumpsiercs. Torga DMHILITENH, KOTOPOTO C CaMOro Havyasia CMyIliajia KOCMOJIOTMYecKas
MOCTOsIHHAS1, HE MMEBILIAsi COOTBETCTBUI CPEU CUJI TPUPO/Ibl, M KOTOPBI OFOPUYMIICS, UTO CaM YIIy-
CTHJI BO3MOKHOCTh TIPe/ICKa3arh pacivipenre BeeneHHOM, OTMEN nzelo JsMObl, Ha3BaB €€ «BeJH-
YauIen ommoOKOW» B CBOSH KU3HU.

VaanuB namOay u3 cBoeid (hopMyJibl, OH TIPUTTHCAT €l 3HAYeHUE HOJIb: Beb €CJIH, MTPEIoJIO-
*uM, A = B + C, a notoM y3Haelb, 4to A = 10 u B = 10, nony4daercsi, 4To A Mo-NpeKHEMY PaBHO
B nmoc C, Tonpko C paBHO 0 ¥ IOTOMY HE HY’KHO B 9TOM YPaBHEHUHU.

Ho 3710 6b111 e111e He KoHell. TeopeTuKy IecITUIETUSIMU TO U A0 U3BJIEKAIH MOy U3 UyJaHa
Y BepTe/U TaK U 3TaK, MpeacTapisis cede, Kak Obl BBHIVISACIN UX TUIOTE3B BO BeeeHHOM, T1e ecTh
KocMoJornueckasi nocrostuHast. [Ipomuto 69 ner, U y4eHble SKCryMUPOBATH JIAMOIY B TMOCTIEAHUI
pa3. B Hauasie 1998 rona aBe KOHKYpUPYIOIIKE IPyHIbl aCTPO(U3UKOB CIEIATN TPOMKUE 3asIBJICHUSI.
Opnny u3 3Tux rpymnm Bo3riasisut Con [epimyTrep n3 HarmonansHoi mtabopatopun nmenu JloypeHca
B bepkum B mrate Kanmdophusi, a BTopyio — bpaitan [lmunr u3z odcepBaropuit MayHT-CTpomIio u
Caiinqunr-Cropunr B ABctpanuu, Henofasieky ot Kan6eppsl, u Agam Pricc u3 Yausepcurera JxoHca
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XornkuHca B bantumope B mrate MapuieHa. [lecATkn caMbIX JaJIeKUX CBEPXHOBBIX — 3TO Pa3HOBU/-
HOCTb B3PBIBAIOIIMXCS 3B€3]] — OKA3TUCh 3aMETHO TYCKJIee, YeM MOKHO ObUIO OKHIIATh, UCXOMS U3
XOPOIIO U3YYeHHBIX 3aKOHOMEPHOCTEH UX moBeaeHus. [1omyunnock, uTo mudo JajieKue CBEpXHOBbIC
Be/IyT ceOs1 MHAUe, yeM OJTM3KHe, MO0 OHU HaxonATcs Ha 15 % pajblie, 4eM npeacka3biBaim ooe-
MIPUHSTHIE KOCMOJIOTHUYECKHE MOJIENTU. A 3HAUUT, OHU Pa30eraloTcsi C yCKOPEHUEM, U «€CTECTBEHHOE»
0OBbsICHEHHE 3TOMY SIBJIEHUIO U3BECTHO TOJIBKO OJIHO — SUHIITEHHOBCKAS JIAMOa, KOCMOJIOTYecKast
MOCTOSTHHAS.

U koraa actpou3uKM CMaxHY/IM C Hee TIbUTh 1 MOJCTABUIIM OOPATHO B MIepBOHAYAILHBIC YPaB-
HEeHUs DUHIITeHa, 0Ka3aJI0Ch, YTO OHM TeTePb ONMMCHIBAIOT TY BeeneHHY10, KOTOPYIO MbI HAOTIOAeM.

k% %

CaepxHoBble, kKoTopble n3ydanu [lepamytrep u llIMuar, onpaBnaiu cBoe yyacTue B UCCIEHO0-
BaHMSIX Ha Bce cTo. Kaxkaas u3 HuX B3phIBIACh OIMHAKOBO — C HEOOJIBITMMH OTKJIOHEHUSIMH, — CKH-
raja OfHO U TO ke KOJMYECTBO TOIUIMBA, BHICBOOOKIATA OHO M TO € MCIOIMHCKOE KOJIMYECTBO
SHEPrHH 3a OIHO U TO e BPeMsl M IOCTHIajia IIPH 3TOM OJHOTO U TOTO ke MUKa CBeTUMOCTH. To ecTh
OHU CJTy’KWJIM CBOETO POJIa MEPKOH, «CTaHAAPTHOM CBEUOW» 17151 BBIYUCICHHUSI KOCMUYECKUX PACCTO-
SIHUH IO TAJIAKTUK, B KOTOPBIX OHU B30PBAJIMCh, B CAMBIX JAJIBHUX Yrojikax BceneHHOM.

CraHpapTHble CBEYM KapAMHAIBHO YIPOIIAIOT BBIYKMCIEHUS: MOCKOJIBKY MOIIHOCTh Y BCEX
CBEPXHOBBIX OJTHAKOBASI, TYCKJIbIEe HAXOASITCS IAJIEKO, a sipkue Om3ko. VI3MepuB ux sipkocTh (Tporiie
MIPOCTOr0), MOKHO TOYHO CKa3aTh, HA KAKOM PACcCTOSIHUM OHW HAXOIATCS OT HAC M APYT OT Jpyra.
Ecnm 661 y BceX CBEpXHOBBIX ObLIa pa3Hasi CBETUMOCTh, HA OCHOBAHUM OIHOM JIUIIIb SIPKOCTU HENb3sI
ObLTIO OBI IeS1aTh HUKAKMX BBIBOZIOB O paccTosiHuU. Tyckiiast 3Be3/1a Moriia Obl OKa3aThCsl M JIaMITOY-
KOJ Ha MHOI'O BaTT BIAJIY, U JIJAMIIOYKON Ha MaJIO BaTT BOJIM3H.

[pekpacHo. Ho ecTh 1 BTOpO# criocOO M3MEPUTDh PACCTOSTHHE JI0 TANAKTHUK — MOACYUTATH CKO-
POCTh UX yaajeHus ot Hamero MiteuHoro [TyTu, CKOpOCTb TOTO caMoro pazoeraHusi, KOTOpoe HEOTh-
eMJIeMO CBsI3aHO ¢ pacirpenreM BeenenHoit. Kak mepseiM mokazan Xa606i1, npu paciimpenun Bee-
JICHHOW JaJiekue OOBEKThl YIAISIOTCS OT Hac ObIcTpee, yeM Onuskue. Tak 4To, eciam paccumrtarb
CKOPOCTb y/IaJIeHUsI TaJIaKTHKH (e1lle OJJHA MPOCTast 33/1a4Ka), MOKHO BBIBECTH PACCTOSIHUE JIO Hee.

Ecnu 1Ba 9TUX MCHIBITAHHBIX METOAA AIOT [ISl OJIHOTO M TOTO e 0OBEKTa pa3Hble PACCTOSHMS,
3HAUMT, Te-TO BKpajach omuoOKa. JIn0o U3 CBEpXHOBBIX MOMYYMUIUCH IJIOXHE CTAHAAPTHBIE CBEUH,
OO0 Hala MoJes b U3MEpPEeHHUsI TeMIIa paciuupeHns BeeleHHOM Ha OCHOBaHMM CKOPOCTE TaJIaKTHK
HEBEpHa.

Taxk BOT, oImmOKa JedCTBUTENIBHO BKpaiach. OKa3aioch, YTO U3 CBEPXHOBBIX MOTYYaIOTCS BEJU-
KOJICTTHbIE CTAaHJAPTHBIE CBEUM, BBIICPXKABIINE CKPYITYJIE3HYIO MTPOBEPKY MHOTHX YYEHBIX-CKEITH-
KOB, TaK YTO BAPUAHT OCTAJICS TOJIBKO OJMH: aCTPO(HU3HUKH MOTydmsin BeeneHHylo, KoTopast paciim-
psieTcst ObIcTpee, YeM MbI IyMaJii, ¥ OT 9TOTO FaJIAKTUKY pa30exkalnch JaIblle, YeM IpeICKa3bIBaIH
pacueThl. M1 0OBSICHUTD YCKOPEHHOE pa3beranue He yJaBajioch HU4eM, KpoMe JIIMOIbl — KOCMOJIOTH-
YECKOW MOCTOSTHHON DUHIITENHA.

370 OBUIO MEpBOE MPSIMOE CBUIETENILCTBO, UTO BCeeHHYI0 MPOHM3BIBAET OTTAIKHUBAIOIIAS
CHJIa, POTUBOCTOSIIAST TPABUTALIAM, M KIMEHHO TIO3TOMY U MPUIIIOCh BOCKpecUTh JiaMOny. Kocmo-
Jlorndeckasi TIOCTOSTHHAsI BHE3aITHO oOpesia (PU3MUYECKUI CMBICI, el MOTpeOoBAIOCh HA3BaHUE, U HA
ABaHCILIEHy KOCMHYECKOH JpaMbl BBIIIUIA «TEMHAasi SHEPrUsi»: B TOM MMEHH YJauyHO COYETAIOTCS U
3aBeca TailHbl, U Hallle ITyOOKoe HeMOHUMaHue MpuiuH rpoucxoasimero. B 2011 roxy [Tepamytrep,
MImuar v Pricc momy4nitu 3a 310 OTKpBITHE 3acTyxkeHHy0 HoOeneBckyo mpemMuio.

Camble TOUHbBIE pacueThl Ha CETOIHS TOKA3bIBAIOT, YTO TEMHAs SHEPrusl — 9TO IJIaBHAs I0CTO-
IpUMeyaTeIbHOCTh Halllell BeeneHHol: oHa oTBevaeT 3a 68 % Bcell Macchl-aHepruu Bo BeeneHHou
—eie 27 % cocTaBiseT TEMHOE BEIIeCTBO, a OOBIYHOMY BEIIECTBY OCTaeTCsl BCEro-1o 5 %.
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®opma Haieil yetslpexmepHON BcenieHHOI omnpenesnsercss COOTHOIIEHUEM MEkAy KoJde-
CTBOM BEILIECTBA U SHEPTHH, OOUTAIOIIUX B KOCMOCE, U TEMIIOM PaCIIUpPEHHs] KOCMOca. DTO COOTHO-
IIeHKe JUTs1 yI00CTBA MATEMAaTHUECKHX 3aMiCel YCIOBIIIMCH 0003HAYATh 3arJIaBHOM I'PEUecKoi OyK-
BOI «oMera» — (); ouepe/iHasi rpedyeckast OykBa, epkaiias B y3/1e BCe MUPO3JIaHue.

Ecnu B3sTh TUIOTHOCTH BEIIECTBa-9HEPTMU BO BceseHHOM M MOeIMTh Ha TUIOTHOCTH Bellle-
CTBa-3HEPrum, KOTopasi Hy’KHa, YTOOBI BCET0 JIMIIh OCTAHOBUTH paclliipeHue (Tak Ha3blBaeMast «KpH-
THUYECKasl IUIOTHOCTh» ), TOJTYYUTCS] OMEra.

INockonpKy M Macca, W HEprus 3aCTaBISIOT MPOCTPAHCTBO-BPEMS HMCKAXaTbCsl, TO €CTh
WCKPUBJIATHCS, OMEra rOBOPUT HaM O (popme KocMmoca.

Ecnu omera MeHblIIe €AMHUIIBL, TO peaibHOe 3HAUeHUE MACChI-SHEPIyH Ma1aeT HUKE KpUTHYIe-
CKoro, 1 BceneHnHasi pacimmpsieTcsi BEYHO, BO BCEX HAIpaBJIEHUSAX U Bce BpeMsl, MprHUMasi (popmy
ceia, Py KOTOPOW M3HAYAIBHO MapaJljieIbHble JIMHUN PACXOISATCA.

Ecnu omera paBHa eaunuie, BeeneHHasi pacimpsieTcsi BEYHO — HO CKOPOCTh €€ PacIIpeHust
BCE BpeMsi yMeHbIlaeTcsi. B 3ToM ciydae oHa mjiockasi, U B Hell padOTaloT reOMeTpHUYeCcKre 3aKOHBbI,
KOTOpbIE MbI M3yYaJIH B IIKOJIE: B YACTHOCTH, NApaJUIE/IbHBIE MPSIMbIE HE TIEPEeCeKaloTCsl.

Ecnu omera Gonbliie eiMHULIB, TapasuiebHbIe JIMHUKM CXOAATCS, BeeneHHas cBepThIBaeTcs U,
B KOHIIE KOHIIOB, IPEeBpAIaeTcs B TOT ke OTHEHHBIN Iap, KaKiM Oblla BHavaJIe.

C T1ex cambix mop, Kak XaOOa OTKpbUI paciivpeHve BceneHHOW, HU OfHOM TpyMIe JKCIie-
PUMEHTATOPOB HU pa3y HE YJAIOCh MOXYyYUTh OMETY, XOTb CKOJIBKO-HUOY/Ib ONM3KYI0 K €IUHHUIIE.
CyMMa Bcell Macchl M SHEpPriu, KOTOPYIO YIAJIOCh 3aperuCTPUPOBATh MPU MOMOIIM TEJIeCKOIOB, U
Jaxe camble CMeJible SKCTPAIOJISAIMY C YIeTOM TEMHOIO BeIllecTBa JaBald B JIydllleM ciydae =
0,3. CoryacHO 3TO¥ KCMEePUMEHTAIBHON KapThHe BeenleHHas momyvanach «OTKPBITOM» ISl JIIOOBIX
MIepEeroBOPOB M CKakasia B OeckoHeuHoe Oyayliiee B KOBOOHCKOM ceJie.

Tem BpemeneM, HauuHas ¢ 1979 rona, amepukanckuil pusuk Asan I'yt u3z MaccadyceTckoro
TEXHOJIOTUYECKOT0 MHCTUTYTA M ApPYTue y4yeHble padoTaau Haj MONpaBKoW K Teopuu bBosmbinoro
B3pbIBa, KOTOpasi O3BOJIsIIa N30ABUTHCS OT HEKOTOPBIX HETIPUSTHBIX OCIOKHEHUH, HE TTO3BOJISIBIINX
MOJTyYUTh MOZIENb BeeneHHOM, HaroIHEHHO! BEeIeCTBOM M 9HEpryel Tak paBHOMEPHO, KaK Harla.
dyHpaMeHTATIbHBIA TOOOYHBIH MTPOLYKT 3TOH MOMpPAaBKU K Teopur Bosbioro B3priBa — omera, mpu-
onmmxkarommasics K enqunune. He k ogHoit Bropoit. He k neym. He k Mumony. K enunutie.

Bnpouem, enpa m Ha cBeTe Haiesncs (PU3MK-TEOPETUK, KOTOPBI HE COacuics Obl C 3TUM
YCJIOBUEM, TIOCKOJIbKY OHO TIOMOTaJIo OOBSICHUTH III00AJIbHBIE CBOMCTBA HBIHEITHEeH BeenenHomn bosb-
MM B3peIBOM. OIHAKO OCTaBajIach OIHA MaJIeHbKasi TPYAHOCTB: COIJIACHO TONpaBKe, BO BeeneHHoi
ObLIO BTPOE OOJIbIIIE MACCHI-SHEPTUH, YeM HAOJIO/IA/IN SKCIIEPUMEHTATOPBI. TEOPEeTUKOB 3TO HE CMY-
THJIO: 3HAYUT, 3asIBUJIM OHH, SKCTIEPUMEHTATOPHI IJIOXO UCKAITH.

Mo Bcem pacueTam BHIMMOE BEIIECTBO OOECreunBaeT He Ooubie 5 % KPUTHUECKOU MIOTHO-
cTU. A Kak ke 3arago4yHoe TeMHoe BemectBo? Ero Toxe mocuurtanu. Hu torma, HU ceyac HUKTO
HE 3HaJI, 4TO TO TaKOe, HO CBOW BKJIAJ B OOIIYI0 CyMMY OHO TOYHO BHOCHT. TeMHOro BelecTsa B
MATh-IIECTh pa3 Oosbilie, yeM BuauMoro. Ho u 3toro ere Masio. DKCIepUMEHTATOPbl PaCTEPSLIIHCh,
a TeopeTUKH HacTauBa: «MmuTe ganbine». B kaxaom jarepe ObUId YBEPEHbI, YTO B IPYTOM OIIH-
0al0TCsA, — TIOKA HE OTKPBUIM TEMHYIO HEPIUI0. DTOr0 KOMIOHEHTA XBAaTWJIO, YTOOBI B COUYETAaHUU
C OOBIYHBIMHU BEIIIECTBOM M HEPTUE ¥ TEMHBIM BEIIECTBOM MOJHATH IJIOTHOCTb IO KPUTHUYECKOU
orMmeTKH. K BsilieMy ynoBOJICTBUIO KaK TEOPETUKOB, TaK 1 SKCIIEPUMEHTATOPOB.

TeopeTuky 1 SKCIIepIMEHTATOPhI BIIEPBbIE MPHIIUTM K MUPY U coracuio. OKa3aioch, MpaBkl 1
T€ U pyrue — no-ceoemy. OMera v mpaB/ia paBHa eIMHUIIE, KaKk TpeOoBau OT BeeneHHOM TeopeTHkH,
XOTS1 3Ty BEJIMYMHY M HE MOTYYUTb MIPOCTHIM CIIOKEHHUEM BCEro BEIeCTBa, U OOBIYHOTO, M TEMHOTO,
KaK OHHM IpeAroaraiy no HauBHOCTH. CerofHsi B KocMoce He OOJIbIIe BEIIECTBA, YeM PACCUUTHIBAIIH

43



H. JI. TaiicoH. «Actpodusnka c KOCMUYECKON CKOPOCThIO, Wi Besnmkue TaitHbl BeeneHHol 15 TeX, KoMy HEeKOraa»

HaOmonarenu. HUKTO He 0)Kuall, 4TO B KOCMOCE €CTh CTOJIKO TEMHOW SHEPIHH, ¥ TeM OoJiee HUKTO
HE JiymMaJl, YTO UMEHHO OHa CTaHeT BEJIMKUM MUPOTBOPLIEM.

k% %

Yro sxe 310 Takoe? Hukro He 3HaeT. Camasi mpaBaonofoOHas JI0rajika — 4To TeMHasi SHeprus
HpeJICTaBIsIeT cOO0 KBAaHTOBOE CBOMCTBO KOCMUYECKOT0 BaKyyMa, KOTOPbII BOBCE HE ITYCT, a IOJIOH
qacTul 1 ux ﬂBOﬁHHKOB U3 aHTUBCLICCTBA. Onu T0 BO3HUKAIOT, TO AaHHUTUJIMPYIOT, U IIPOUCXOOUT
3TO TaK OBICTPO, UTO UX HE YCIIEBAIOT 3aperucTprUpoBaTh. [IoTOMyY-TO UX ¥ IPO3BAIM BUPTYaJIbHBIMU
yacTuliaMu — 3a 3emepHocTh. Bemrkoe Hacieane KBaHTOBOM (PU3MKU — HAYKM O MUKPOMHUpE —
TpedyeT, YTOOBI MbI OTHECIIHICh K 9TOM THUIOTE3e OYeHb cepbe3Ho. Kaxaas mapa BUPTyaJIbHBIX YaCTHII
OKa3blBaeT Ha OKpYXKalollee IMPOCTPAHCTBO KPOILIEYHOE JABJIEHME, KOIJla HEHAJOJIr0 BTOPraercs B

Hero. K COXaJICHUIO0, €CJIM OUEHUTb CYMMApPHOC OTTAJIKUBAIOIIECE «IABJICHUE BAKyyMa», KOTOPOE€ Jal0T

12
3a CBOIO KPATKYIO )KU3Hb BUPTYAJIbHbIC YdCTHUIIbI, PE3YJIbTAT OKAKETCA 6onee yem B 10 0 pa3 6OJ'II>H_IC,

YEM IKCIEPUMEHTAJIBHO MOTYYEHHOE 3HAYEHUE KOCMOJIOTMYECKOM MOCTOSHHOU. DTOT MHOXKUTEb
00ecKypakMBaloIlle OTPOMEH: Mepejl HAMU caMoe KPYITHOE PACXOXICHHE TEOPUH U HAOMIOIeHUH 3a
BCIO UCTOPHIO HAyKH.

Jla, MBI IOHATHS HE IMeeM, B 4eM TYT Jesio. OJTHAKO 3T0 He aOCOMOTHOE HeBekecTBO. TemHast
SHEPrusi He MUMTCS 110 BOJTHAM HAYYHBIX 3HAHUI Oe3 pyJis U 0e3 BETPUJI B BUJIE XOTh KaKOH-HUOYIb
teopur. OHa oOUTaeT efBa JIM He B CAMOW THXOH raBaHU HA CBETe — B SWHINTEHMHOBCKUX YypaBHe-
HUSIX OOIIEH TEeOPHU OTHOCHTEBHOCTU. DTO KOCMOJIOTHUECKasl TIOCTOsTHHAsL. D10 JiaMOna. Yem Obl
HU OKa3aJ1ach TeMHasl SHEPTUsi, Mbl YK€ 3HaeM, KaK ee U3MEPUTh U KaK PACCUMTaTh ee BO3/ICIICTBUE B
MPOIILJIOM, HACTOsAIIEM U OyayiieM kocMoca. Tak uTo Benuyaiiiieid omuOKol B KU3HUA DUHIITEHHA
ObLIO KaK pa3 0OBSABHUTH, UTO JIIMO/Ia — €ro BeJIMYaiIasi OmmoKa.

k % %k

Oxora B pasrape. Tenepp Mbl 3Ha€M, 4TO TEMHasl SHEPIUs CYLIECTBYET Ha CaMOM [eJle, U
TPYIIIBI ACTPO(U3UKOB 3aIyCTHIIM MHOTOOOCIIAIONTHE TPOrPaMMBI C LIEJIbI0 U3MEPHUTh PACCTOSTHUS
U pOCT CTPYKTYypbl BcesleHHOM Ha OCHOBaHMM JaHHBIX C 3€MHBIX M KOCMUYECKHX TEJIECKOINIOB. DTU
HaOJIOIEHN S TIO3BOJISIT U3YYUTh BO BCEX MOAPOOHOCTSIX, KaK TEMHAsI SHEPTrHsl OBJIHIIA HAa UCTOPHUIO
pacmmpenusi BeeneHHOM, Tak 4To TeopeTukam OyaeT yeM 3aHsThcs. VM oueHb HyXKHO OnpaBaaThCs
3a TO, KAK OHU ONO30PHJIMCh C OLIEHKOW KOJIMYECTBA TEMHOM SHEPrHH.

Mozker ObITh, HAM Hy)KHa Kakasi-To ajabrepHaTnBa OTO? Moxet ObITh, crieqyeT KapAuHaIbHO
nepecmotpeThb oTHomeHust Mexay OTO 1 KBaHTOBOI MEXaHUKOW? A MOXKET OBITh, eIlle He POAMIICS
TOT YMHUK, KOTOPHIA pa3padoTaeT TeOprio TEMHOMN SHEpruu?

JlamOna u pacmmpsiomasics BeeneHHast npuMedaTesbHbI TeM, YTO OTTaJIKUBAIOIIAs CHJla BO3-
HUKAaeT U3 BaKyyMa, a He U3 Yero-To MarepuaibHoro. Korna Bakyym pacimpsiercs, INIOTHOCTh Bellle-
CTBA M U3BECTHOH HaM SHEpruu Bo BceleHHOW yMeHbIIaeTcss — U TeM CUJIbHee CTAaHOBHUTCSI OTHO-
CUTEJIbHOE BO3ZEHCTBUE JTAMOIBI Ha TMOJIOKEHHE JIel B KocMoce. YeM cuiibHee OTTaJKUBaloIee
JaBJIeHUE BaKyyMa, TeM BaKyyma OoJibllie, a ueM OOJbIlie BaKyyMa, TeM CHJIbHEE ero OTTAIKMBAIOIIee
JaBJIeHUe — 3TUM U OOBSACHSETCS OECKOHEUHO BO3pacTalollee Mo IKCIIOHEeHTe paciuvpenue Beenen-
HOMU.

A crnepioBaTeNbHO, BCE TO, YTO HE CBS3aHO MPaBUTALIMOHHBIMY y3aMU C OKpecTHOCTAMU Muleu-
Horo [lytu, OyaeT ynansaTbes OT Hac ¢ BO3PACTAIOLIEN CKOPOCTBIO — B pAMKAaX YCKOPSIIOILErocsl pac-
IIMPEHUs TKaHU MPOCTPaHCTBA-BpeMeHU. JlaneKue rajJjakTMKy, KOTOpble Mbl ceiiyac BUJUM Ha HOY-
HOM HeOe, B KOHIIE KOHIIOB CKPOIOTCS 32 HEIOCTHKUMBIM TOPU30HTOM, MTOCKOJIBKY OYIYT yIaasThCs
OT HAC CO CKOPOCTHIO OOJIbIIIe CKOPOCTH CBeTa. [la-1a, Takoe BO3MOKHO, IIOCKOJIBKY 3TO HE OHU CaMU
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JBIKYTCS Yepe3 KOCMUYECKOE IPOCTPAHCTBO CO CBEPXCBETOBOI CKOPOCTHIO — 3TO TKaHb camoil Bee-
JICHHOU HeceT UX. 3aKOHbI (PU3MKHU TOTO HE 3aIpelaror.

[Tpoiiger OKoIO TPUIIMOHA JIET, M BCE KMBOE B HAIlleW TAJIAKTUKE, BEPOSITHO, HEe Oy/IeT 3HATh,
YTO CyHIECTBYIOT U ApYrue rajlakTuku. Best HaOmonaemasi BeeneHnHast cBezietcsi K ropcTke OIM3KHX
JOJITOKUBYIIMX 3Be3]1 B pefenax Miiearnoro [TyTu. A 3a 3Be31HOI HOYBIO paCKUHETCs Oe3rpaHIHasT
MYCTOTa — ThMa Ha MOBEPXHOCTH OE3IHbI.

TemHuast sHeprusi, byHIaAMEHTATIBHOE CBOMCTBO KOCMOCA, B KOHIIC KOHIIOB JIMIIUT OyayIye
MOKOJIEHUS] BOBMOKHOCTH MOHATh YCTPOUCTBO BeeneHHoit, ¢ kotopoi oHu uMelot aesio. Eciu coBpe-
MEHHBIE acTPO(U3UKU HE OCTaBAT MOAPOOHBIE 3aMMCH IO BCEH rajlakTHKE M He 3aKOMaloT UX Tjie-
HUOYJb B YAMBUTEJILHOW KariCyjie BpeMEHH, PACCUMTAHHON Ha TPUJUIMOH JIET, YUYeHbIe MOCT-aroKa-
JIMTITAYIECKON MOXH He OYyAyT 3HATh HUUETO O TaJIaKTUKAX, INIaBHeHIIed hopMe OpraHu3aiuy Bele-
CTBa B HallleM KOCMOCE, a CJIEJOBATE/IbHO, JIMIIATCS IOCTYIA K CAMBIM UHTEPECHBIM CTPAHUILIAM KOC-
MUYECKOW ApaMbl Haied BeeneHHo.

A Ternepb MO3HAKOMBTECh — MOI CaMblil CTPAILHBIA COH: BAPYT U Mbl TOKE YIIyCKaeM U3 BUIY
Kakue-To (pyH/IaMeHTaIbHbIe CBOMCTBA, KOTOphIMU 0oOnaiana Beenennas B mponuiom? Kakue crpa-
HUIIBI KOCMUYECKON MCTOPUM MTOMEUEHBI JIsl HAC TPU(OM «COBEPIIIEHHO CEeKpeTHO»? Yero He XBa-
TaeT B HAIIMX TEOPUSIX U HAIMX YPAaBHEHUSX — BAPYT B HUX HET TOro, Oe3 Yero Ml OyJeM BBIHYX-
JEHBI BEYHO BCJIETTYIO 3a]aBaTh BOIPOCH O€3 OTBETOB?
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7. Kocmunueckast TadJmna

YTtoOBl OTBETUTh HA CaMble TPUBUAJIbHBIE BOIPOCHI, 3a4aCTyI0 TPEOYIOTCS ITyOOKHe U OOIIHp-
HbIe 3HaHUS 0 KocMoce. Ha ypoke XUMHH B IIKOJIE s CIPOCKJT YUUTENsA, OTKY/Ia B3SUTUCh JIEMEHTHI U3
Tabnuiel Menneneesa. OH OTBETWII, UTO U3 3eMHOM Kopbl. Criacn6o. He comHeBatoch, 4Tto 0Opasiibl
JIJIS1 IIKOJIbHOM JTaGOpaTOprK ObLITH B3SITBl IMEHHO OTTY/IA. A OTKY/Ia OHH MOSIBUITKCH B 3¢MHOM Kope?

OTBeT Hy)KHO MCKaTh B 00JIacTi acTpoHoMur. Ho Tak i1 yk HEOOXOAMMO 3HATh, OTKy/Aa B3s-
Jlach M Kak pa3BuBasiach BcesleHHas1, YTOObI OTBETUTh Ha TOT BOITPOC?

Jla, He0OXOIMMO.

Bo Bpemst Bosbiiioro B3pbiBa BeIpAOOTAIMCH JIMIIb TPU SJIEMEHTA U3 BCEX BCTPEYAIOIIUXCS B
pUpoJIE.

Bo Bpems Bosbinoro B3pbiBa BhIpaOOTAIUCh JIMIIb TPH SJEMEHTA U3 BCEX
BCTPEYAIOIINXCS B IPUPO/IE.

A Bce ocTabHbIe BBITUIABJIEHB! B BRICOKOTEMIIEPATYPHBIX HEIpax 3BE3/ U BO BPeMsl B3PhIBOB
YMUPAIOIIKX 3Be3[, Oarogapsi 4emMy MocyeAayolIue MOKOJIEHHS 3BE3HbIX CHCTEM CMOTJIA BOCIIOJb-
30BaThCSl STUMU OOTraTCTBaMu U C(hOPMHUPOBATH IJIAHETHI, & B HAIIIEM CITyJae elre U JIOIeH.

Jlns MHOTHX TiepuoandecKkast Tabnuiia MeHaeneeBa — 9T0 Kakasi-TO MOMy3a0biTast JUKOBHHA,
OIPOMHBIH TIJIAKAT, pacuepUYeHHbIN Ha KBAIPAThl C KAKUMH-TO 3araJJOYHbIMHA OYKBaMU, KOTOPHIA OHU
MIOCJIETHUM pa3 BUJIEIHN Ha CTeHe KaOMHEeTa XMMUH B IIKOJIe. A MeXy TeM, 9Ta TaOIuiia JOJKHA CITy-
KUTb KYJIbTYPHOU UKOHOH, CBHIETEJIbCTBOM YCIIEXOB HAyKHM KaK OOIIEYEOBEYeCKOr0 HAUYMHAHUS,
JIOCTUTHYTHIX M B TaOOpATOPUSIX, M HA YCKOPUTEISIX YACTHII, M HA TPaHUIIaX Hen3BeIaHHOTO BO Bee-
JIEHHOM — BeJIb OHA TMPEICTaBIIsIeT COOON OPraHN3alMOHHbIN TPUHITAIT XUMHYECKOTO MOBE/ICHUSI BCEX
3JIeMEHTOB BO BcesleHHOM, 1 yke U3BECTHBIX, U €Ille HE OTKPBITHIX.

W Bce ke TO M 1eJ0 Jake ydeHble HeT-HeT Ja U couTyT Tabnuily MeHpeneeBa 3TakuM 300-
MApKOM HEBUIAHHBIX 3BEpEel M3 JIETCKON KHMKKU. A MHaYe pa3Be MOXKHO TOBEPHUTH, YTO HATPUH —
SIIOBUTBIN PEAKTUBHBIN METaJLI, KOTOPBII MOXKHO pe3aTh CTOJIOBBIM HOKOM, & UUCTBIN XJIOP — BOHIO-
YA CMEPTOHOCHBIH Ta3, HO €CJIM MX COBMECTUTb, TIOIYUYHUTCS XJIOPHU]L HATPUs — OE3BPEIHOE U JIaKe
HEOOXOIMMOe 1151 JKM3HEIEATETIbHOCTH COeIMHEHNe, N3BECTHOE KaK TIOBapeHHast coib? A BOIOpPO C
kucioponomM? OnuH — B3PBIBOOTIACHBIN Ta3, JPYTroi 3aIyCKaeT MPOIeCcChl OKHUCIICHHUsI,  BMECTE OHU
COCTABJISIIOT JKUIIKYIO BOY, KOTOPOH TYIIAT OTOHb.

Cpenu Bcex 9TUX XUMHUYECKHUX TOJIOBOJIOMOK Mbl OOHAPYKMBAEM U SJIEMEHTBI, UT'PAIOIINE BakK-
HYIO pOJIb B KHM3HU Bcell BceneHHOM, a moToMy MO3BOJIbTE MPeCcTaBUTh Tadmuiyy MeHesneesa Iiia-
3aMu acTpousmka.

Boxopon
- N
1 1.008
Hydrogen
\. y,
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Slnpo Bogopoaa COCTOUT BCEro U3 OJHOTO MPOTOHA, BOT OYEMY 3TO CaMBbIi IPOCTOM U JIETKUI
3JIEeMEHT, BO3HUKIIMI [EMKOM U MOJTHOCTHIO BO BpeMs1 bosbinoro B3peiBa. B mpupozae Bcrpevaores
94 snemeHTa, OAHAKO MMEHHO BOIOPO[ COCTaBJIsIeT OoJiee IBYX TpeTel BCeX aTOMOB B YejloBeYe-
ckoM opranusme u 6onee 90 % Bcex aTOMOB B KOCMOCe Ha JTOObIX Maciitabax BIIOTh 10 ConHed-
HOU cucteMbl. B anpe maccuBHOM mtaHeTsl Onmrep Bomopoa HaXOAMTCS MO TaKUM JaBJIEHUEM,
YTO BeZIeT ceOs1 He KaK ra3, a Kak MeTaUl, MPOBOSIINI NEKTPUIECTBO, U CO3/IA€T MArHUTHOE TI0JIe
— caMoe CUJIbHOE cpelu Bcex IulaHeT. Bomopon oTkpbul aHmmiickuii Xxumuk ['enpu Kasenguin B
1766 roamy, koraa mpoBoaui skcnepuMeHTsl ¢ HoO (Bogopoa HerapoM MOMy4usT Takoe Ha3BaHUeE).
OpnHako actpodusuku 3HaOT KapeHuia Kak nepBoro y4eHoro, KOTOpblid paccuuTal Maccy 3emiu,
TOCJIe TOTO KaK U3MEpHJT TOUHOE 3HaYeHHe I'PAaBUTAIIMOHHOW MOCTOSIHHON B 3HAMEHUTOM HBIOTOHO-
BOM 3aKOHE BCEMHUPHOTO TSTOTEHHUSI.

B npupopne Bcrpevatorcst 94 aneMeHTa, OlHAKO UMEHHO BOJOPOJL COCTABJISIET
Oosiee IBYX TpeTel BceX aTOMOB B YeJIOBEUECKOM opraHusme u donee 90 % Bcex
aTOMOB B KOCMOCe

W nHem, 1 HOUBIO, KAXAYI0 CEKyHIY 4,5 MIWUIMapAa TOHH CTPEMUTENIBHO JIBMXKYIIUXCS sIep
BOJIOPO/Ia ITPEBPAIIAIOTCS B SHEPIHIO, KOTA CTAIKUBAIOTCS U ITpeBpalaloTcs B refuil B ssape ConHila,
TeMIIepaTypa KOTOPOro COCTaBIsieT 15 MIIIMOHOB rPaaycoB.

Tesman
4 N\
2 4.003
Helium
g J/

[enmii IIMPOKO M3BECTEH KaK Ta3 ¢ HU3KOM TUIOTHOCTBIO, KOTOPBIH JIOBOJIBHO JIETKO Pa3io0bITh,
a €CJIM BJIOXHYTb, OH BPEMEHHO IOBHIIIIAET YaCTOTy BUOPALIMI TOJIOCOBBIX CBS30K, TaK UTO HAUYMHA-
elllb NMUINaTh, Kak Mukku-Mayc. ['enuii 3aHMMaeT BTopoe MeCTo Cpejiv JIEMEHTOB U T10 MPOCTOTE, U
0 PacIpOCTPaHEHHOCTH BO BeeneHHo#. XOTs 1Mo pacnpoCTpaHEHHOCTH OH OYeHb OTCTaeT OT BOAO-
porna, Bce ke ero B 4eThlpe pasa OoJibllie, YeM BCEX OCTAIbHBIX JIeMEHTOB BO BceneHHO# BMecTe
B3ThIX. OMH U3 CTOJITIOB KOCMOJIOTMM BoJbIloro B3pbiBa — MpeAcKa3aHue, 4Tto B 000N 00nacTH
KocMoca residid coctasiisieT He MeHee 10 % Bcex aToOMOB, 1 UMEHHO B TAKOM KOJIMYECTBE OH BO3-
HUK B OTHEHHOM Ilape nepBu4Hor BcenenHon. TTockomnbKy refvii Takxke monydaeTcst U3 BOIOpoaa
B XOZIe TEPMOSIIEPHOTO CHHTE3a B Hellpax 3Be3/1, B HEKOTOPHIX 00IACTsAX KOCMOCA, BEPOSITHO, TeUs
Hakonuiock 6ombine 10 %, ogHako, 1o pacyeram, ero He MOXeT ObITh MEHbIIIE — HUTJIE, HA B OTHOM
obnactu ['amakTukm.

Jlet 3a TpuaUATH 1O TOTO, KK TeJIMiA OTKPBUTH M BBIIETUIA Ha 3eMJle, ACTPOHOMBI 3aMETHIIH
€ro B CIIEKTPE COJIHEYHON KOPOHBI BO BpeMsl MOJIHOTO COJIHEYHOro 3aTMeHus B 1868 rogy. Kak mbl
yXke OTMeualu, Ha3BaHUE «TeJIUi», YTO JIOTMYHO, 0Opa3oBaHO OT MMeHM [ enroca — IpeBHerpeve-
ckoro 6ora ComnHIIa. A TIOCKOJIBKY TUIABYYEeCTh Iejidsi B BO3yxe cocTaBisieT 92 % oT mjiaBydecTu
BOJIOPOZA W MPU 3TOM OH, B OTIIMYME OT BOAOPOAA, HE B3PHIBOOMACEH, eI CIYKHUT HICaTbHBIM
HAITOJTHUTEJIEM ISl OTPOMHBIX (PUTYPHBIX BO3IYITHBIX MapoB Jyis napanga B [lenb Biaromapenus,
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KOTOPBI yCTpauBaeT CeTb YHUBEPMAaroB «Mpaiicu», — oTuero «Msiicu» U cTajla caMbIM KPYITHBIM
norpeduteniem 3toro raza B CIIIA, ycrynast TOMbKO apMUU.

JIntun
4 N\
3 6.939
Li
Lithium
. J

Tpetuii Mo mpocToTe MeMeHT BO BceneHHOW — JMTHIL: y Hero B siipe BCEro TpU MPOTOHA.
Jlutuii, Kak ¥ BOIOPOA U Tesiiii, BO3HUK BO BpeMs BoMbIIoro B3pbiBa, OHAKO, B OTJIMYKE OT Teusl,
KOTOpBIY BbIpaOaTeiBaeTCS B HEIpax 3Be3/l, JUTUI pa3pyllacTcsl B X0/ BCEX M3BECTHBIX SIICPHBIX
peakiuii. Enie oquH mporHo3 KOcMoJioruu Bolbllioro B3pelBa COCTOMT B TOM, YTO aTOMBbI JIUTHS
COCTaBJISIIOT He OoJiee OTHOTO MPOIeHTa BCeX aTOMOB B J1io0o# odnact Beenennoi. Eie He yaanoch
HAWTH HUA OJTHOM TJIAKTHKH, TJIe JIUTHS ObLIO ObI OOJIBIIIE TOr0 BEPXHEro Mpejiesna, 3a1aHHoro boirb-
MM B3pbiBoM. CoueTaHue BepXHEro npejiea JIMTHUS U HUKHETO Mpejiesia rejiusl JaeT MOIIHYIO rapy
KOHCTAHT [1JIs1 MPOBEPOK Pa3IMUHbIX TUIIOTE3 B paMKax KOCMOJOTUM BosbIIoro B3phiBa.

Yraepon
4 N\
6 12011
Carbon
g J/

DNeMEeHT yIepo]] BXOAUT B OrPOMHOE KOJIMYECTBO Pa3HbIX MOJIEKYJ — COEJMHEHUH C ero yJa-
crueM Bo BceneHHO# Oosbliie, YeM BCeX OCTAIbHBIX Pa3HOBUAHOCTEH MOJIEKYJI BMECTE B3ATHIX. YUH-
ThIBasl paCIPOCTPAHEHHOCTh yIIepoa B KOCMOCE — OH BbIPAOATBIBAETCS B SIIPAX 3BE3[l, BBITEKAET
Ha MX TIOBEPXHOCTU U B M300MJIMU U3BEPraercsl B raJlaKTUYEeCKOe MPOCTPAHCTBO — HET JIydllle dJie-
MEHTa, YTOOBI CTPOUTH OMOXUMHUIO U pa3Ho0Opa3ue ku3Hu. Clie1oM 32 HUM IO pacpOCTPaHEHHOCTH
C HEOOJIBIIIMM OTPHIBOM UAET KUCTIOPOJ — €r0 TOKEe MHOTO BO BCesleHHOIA, 1 OH TOke BIpadaThIBaeTCs
B 3B€3/1aX U BBICBOOOXKJAETCsI, KOTJa OHU B3PHIBAIOTCS. YIJIEPO/ U KUCIOPO] — ITIABHbIEC MHI'PEIUCHTHI
W3BECTHOW HaM KMBOW MaTEpUU.

Kpemnuii
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4 N\
14 28.086
Si
Silicon
1 J

A Kak e He M3BEeCTHasl HaM kuBasi Matepusi? YTo MOKHO CKa3aTh O )KU3HU, OCHOBAaHHOW Ha
sneMeHTe KpemMHuu? B tabmiiie MeHneneeBa KpeMHHMI pacrosiaraetcst npsiMo TOfL YIJIEPOIOM, TO
ecTb, B IIPUHIIMIIE, CIIOCOOEH CO3/1aBaTh Takoe ke Ooratoe noprdoiano Moiekya. [lpaBaa, B KoHIe
KOHLIOB, T10 HAIlIUM pacyeTam, OOEAUT BCe-TaKU yIiiepol, TOCKOJIbKY BO BeesleHHO ero B iecaTh pas
6orbine, yeM KpeMHus1. Ho 9T0 He ocTaHaBIMBaeT nucareneii-(haHTacToB, KOTOPBIE iepKaT IK30010-
JIOTOB B IOCTOSIHHOM HANPsIKEHUU, TPUAYMbIBast pa3JIMUHbIX KPEMHUI-OPraHUYeCKUX MHOIIIAHETSH.

Harpwuii
4 N\
11 2299
Sodium
1§ J/

Harpuii He TONbKO BXOAMUT B COCTAB MMOBAPEHHOM COMM, HO U TIPEJICTABIISIET COOOIM HA CErOHs
CaMblii paClpOCTPAaHEHHBIN CBETSILMIICS a3 B YIMUHBIX (poHapsix. HaTpuesble 1amMmbl ropAT J0JblIIe
U sipye JIaMI1 HaKaJIMBaHUsl, XOTsl, BEPOSITHO, CKOPO MX BBITECHAT CBETOJUOIHBIE, KOTOPBIE ITPU TOW
K€ MOIIIHOCTH TOPSAT sipue U 00XoasATcsA eieie. HarpueBbie amibl ObIBAIOT JBYX Pa3HOBUAHOCTEN:
JIaMITBI BBICOKOT'O IABJICHU S, JAIOIINE KEeITOBATO-OCIIbIi CBET, U O0Jiee peKKe JIaMIIbl HU3KOTO JIaBJie-
HUS — opaHkeBble. CBETOBOE 3arpsisHeHNE HeOa B JIIOOM Cllydae BPeIHO AJ1s acTpo(pU3MKH, OTHAKO,
OKa3bIBAETCS1, HATPUEBBIE JIAMITBl HU3KOTO JaBJIEHU ] HEMHOTO JIyYllle, TOCKOJIbKY CBET, KOTOPBIM OHU
3arps3HSIOT HeOOo, Jierye BhIUeCTh U3 N300pakeHUH, MoTyJaeMsbIx Teseckonamu. IIpumep corpynHu-
YecTBa TPakJaHCKOro OOILIeCTBa M YUeHBIX 1moaaji ropon TakcoH B mitate Apu3oHa — OMKadIIvin
Kk HanmonanbHoit o6cepBatopurt Kutr-IIuk KpymnHbIi HACENEHHBIN MYHKT: €r0 MYHUIIMIAJIMUTET T10
JOTOBOPEHHOCTU C MECTHBIMM acTpO(pU3MKaMH 3aMEHUJI BO BCEX YJIMUHBIX (DOHAPSX JIaMITbl HAKAJIH-
BaHM$ Ha HATPUEBbIE HU3KOT'O JaBJICHUS.

AroMuHNNR
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'd N\
13 26.982

Al

Aluminium
g J

AmomMuHui coctapiisgerT oyt 10 % 3eMHOU KOpbI, OIHAKO JPEBHUE JIIOAU €r0 HE 3HAJM, a
HAIlIUM TIparnpajeiaMm oH ObUl B AUKOBUHKY. DTOT 3JIEMEHT yAAJOCh BBIJEIUTh M OMKCATh JIMIIb B
1827 romy, a B 00MX0/] OH BOIIIEJ JIMIIb B KOHIIE 60-X TogoB XX BeKa, KOrja Ha CMeHY KeCTSHbIM
KOHCEpPBHBIM OAHKaM U OJIOBSIHHOM (DOJTbre TIPUIILIN aJTIOMUHUEBbIE KOHCEPBHBIE OaHKU U, KOHEYHO,
amoMuHMeBas (oJbra (XoTst KOHCEpBHbIE OAHKM Mbl MHOTTIA TTO CTAPUHKE 30BEM JKeCTsTHKamH ). [Tomm-
POBaHHBII ATIOMUHUI — MPAKTUYECKU UIEATbHBINA OTpaxaTeslb BUIMMOIO CBETA, IO3TOMY CErOIHS
MMEHHO MM TIOKPHIBAIOT OOJIBIIIMHCTBO 3€PKaJ JJIsI TEJIECKOIIOB.

Turan
4 N\
22 47.90
Ti
Titanium
g J/

Turan ruioTHee amoMuHus B 1,7 pas3a u ripu 3ToM 6osiee YeM BaBoe rpodnee. [loatomy TuTaH,
JEBATHIN 110 paclpOCTPAHEHHOCTH 3JIEMEHT B 36MHOM KOpPE, B HaIllU JIHU I'PEETCs B JIyyax 3acilyKeH-
HOU CJIaBBbl: €My HAallUId MHOXXECTBO IPUMEHEHUH, B TOM YHUCJIE B IIPOTE3aX U B JETAISAX BOCHHBIX
CaMOJIETOB, CJIOBOM, BE3/1€, Il HYKEH JIETKUA, HO OYE€Hb IIPOYHbII METAJLII.

[Toutu Be3e B kocMOCe aTOMBI KMCI0pO/a IPEBOCXOAAT YUCIOM aTtoMbl yriepoaa. [locie Toro
KaK BCE aTOMBI yIJIepo/ja pacXBaTajid JIOCTYIHbIE aTOMbI KUCAOpoaa (chopMUPOBAB TAKMM 00pa3oM
MO0 YIIEKUCIIbINA, TMOO0 YyrapHbIA ra3), OCTABIINICS KUCIOPOL COSUHSIETCS C APYTUMHU IEMEHTAMH,
Harpumep, ¢ TUTaHOM. CIIeKTpbl KPAaCHBIX 3BE3] MOJIHBI CUTHATYP OKCUJAA TUTaHA, KOTOPHIH, BIPO-
YyeM, BCTPEeUaeTcs U B 3eMHBIX 3Be3/1aX, TOCKOJIbKY 3Be3/J4arhle canpupbl U pyOUHBI 00sI3aHbI CBOUMHU
CBEPKAIOLIMMHU y30paMy UMEHHO BKPAIUIEHUSIM OKCH/Ia TUTAHA B KPUCTALIMUYECKYIO PELIETKY.

Bonee toro, 6enas Kpacka, KOTOPOM MOKPBIBAIOT KYIOJNA TEJIECKOIOB, TOXE COACPKUT OKCUJL
TUTaHa, KOTOPBII KO BCEMY IIPOYEMY MPEKPACHO OTPakaeT UH(PpaKpacHyIO YacTh CIEKTPa, IOITOMY
BO3/IyX BOKPYT TeJIECKOIa ropas3/io MEHbIIE HarpeBaeTcsl OT COTHEYHOro ceera. Houblo, korna Kymnosn
OTKPBIT, TEMIIEpaTypa BO3AyXa B KYIOJIe BOKPYT TEJIECKOMa ObICTPO BHIPABHUBAETCS C TEMIIEPATy PO
HOYHOT'O BO3/yXa, II03TOMY CBET OT 3B€3[] U IPYTUX KOCMUYECKMX OObEKTOB BUJIEH YETKO U HE3aMYT-
HeHHO. CBOe Ha3BaHWE TUTAH TMOJYYHI HE B YECTh KAKOIO-TO KOCMHUYECKOTo 0OBEKTa, a HEermocpe-
CTBEHHO B Y€CTh TUTAHOB U3 JIPEBHErpeUECKON MU(QOJIOTUH, XOTs1 TUTAaHOM TaKke Ha3bIBAIOT CaMblii
6onbI0i cryTHUK CarypHa.
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Keaeszo
e a
26 55.847
Iron
\_ Y,

7Kene30 1o HECKOIbKUM MapaMeTpaM CUMTAETCSl BaKHEUIIIUM 1eMeHToM Bo Beenennoii. Mac-
CHBHBIE 3Be3/Ibl BHIPAOATHIBAIOT JIEMEHTHI B CBOEM SJIpE B CIIEAYIOMEM MOPSIIKe: CHavasa Teluii,
MIOTOM YTIJIepol, KUCJIOPO, a30T U Tak jasee no tabmuiie MeHneneesa. B sype xenesa 26 npoto-
HOB U T10 MEHbIIIeH Mepe CTOJIBKO K€ HEHTPOHOB, M Y HETO €CTh OJIHO OCOOEHHOE CBOKMCTBO: CpEIH
BCEX aTOMHBIX SiJIEP Y HErO MEHbIIle BCEro SHEPruy MPUXOAUTCS Ha OfHY vactuily. VI3 storo cre-
AyeT MPOCTOM BBIBOJ: €CJIM PacUIEIIsATh aTOMBI Xkejle3a, OHM OyayT morjomarh sHepruio. M ecnu
CO3[1aBaTh aTOMBI jKeJie3a B IPOLecce TEPMOSIIEPHOTO CUHTE3a, OHU TOke OydyT HOIOIIATh SHEPTHUIO.
Korga maccuBHBIE 3Be3/1bl BHIpAaOATHIBAIOT U HAKAIUIMBAIOT JKEJIe30 B CBOMX HEJpax, OHU PUCKYIOT
KU3HBIO. Be3 MOIIHOro MCTOUHKMKA SHEPTUU 3Be3/1a CXJIONBIBACTCS MOJT COOCTBEHHBIM BECOM, TTPOUC-
XOIUT CTPAIIHBIA B3PbIB — U MOMYYaeTCsl CBEPXHOBasl, KOTOPasi HEAEIO HAMPOJIET CUSIET sipue MUJI-
Juvapaa 3Be3.

Iajnmn
4 N\
31 69.72
Gallium
| J/

Msrkuii MeTayul raJlyIMil TUIABUTCSI TIPU TaKOM HU3KOHM Temrieparype, YTo MoTevyeT y Bac Ha
JIaJJOHU, KaK Macjio Kakao. B ocTagbHOM, MOMHUMO 3TOTO CaJIOHHOTO (hOKyca, rajuiuil 1711 acTpodu-
3MKOB HUYEM He MHTEepEeCeH, KpOMe TOro, YTO OH BXOOUT B COCTAB XJIOPUAA rajulusi, KOTOPBIN MpH-
MEeHsIeTCS B 9KCTIEPUMEHTaX M0 OOHAPYKEHUIO0 HEYJOBUMBIX COTHEYHBIX HEUTpUHO. OrpOMHBIN, Ha
CTO TOHH, TIOA3EMHBIN OaK C JKUAKUM XJIOPHIOM TaJUTHs HAXOJUTCS MO/ MOCTOSTHHBIM HAOJTIOIEHUEM:
yUeHbIe KIYT, KOIJla HSUTPUHO CTOJIKHYTCS C SApaMU TaJulusl M IIPEBPaTsT ux B repManuii. OT 3Toro
CTOJIKHOBEHUSI MCITYCKAETCsl PEHTTEHOBCKOE M3JIyUeHHUE, U €r0-TO U PErUCTPUPYIOT TPUOOPHI Kax-
ObliA pa3, KOrja HeWTPUHO Tonaaaet B sapo. [Ipy momory nogoOHbIX «TEJIeCKONOB» criepBa OOHa-
PYXKWIM, YTO Ha 3eMJII0 MPUJIeTaeT MEHbIIe HEUTPUHO, YeM IPEeCKa3bIBAET TEOPHUsI COJTHEUYHOIO
HYKJICOCHHTE3a, U ITOT MapaJiOKC HECKOIBKO AECATUJIETHI OCTABAJICSI HEPEIICHHBIM, [OKA ApYTue
SKCTIEPUMEHTHI HE TIOKAa3aJId, YTO HEUTPHHO MIPOCTO YMEIOT Ha JIETY MEHSTh CBOM THII, TPEBPAIIAsCh
B HEBU/IMMOK IJIsI TAJJTUEBBIX IETEKTOPOB.
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TexHenuu

4 N

43 98

C

Technetium
1 J

DJeMeHT TeXHCLII/Iﬁ PadrOaKTUBEH BO BCEX (popMax. Hey,HI/IBI/ITeHbHO, qT0 Ha 3eMJie OH BCTpeE-
YacTCAd TOJIbKO B YCKOPUTEIIAX YaCTHL, TAC €ro U3roTaBJIMBAIOT 110 Tpe60BaHI/IIO. 3a 310 TeXHeI.IPIfI
" NOJIYYHJI CBOC€ HA3BAHUE — OT APEBHETPEUYCCKOIO «TEXHETOC», «I/ICKyCCTBCHHHﬁ». ITo He BronHe
MOHATHBIM IIpUYUHAM TeXHeLIPIfI oOHTaEeT B aTMOC(pCan OIHOro 0Cco00ro noaBUAa KPAaCHBIX 3BE31.
Camo 110 cebe 310 He CTpalllHO, OAHAKO IIEPUO TTOTypacniajad y TEXHELNA COCTABJIACT BCErO IBd MUJI-
JIMOHA JICT, a 9TO ropa3go MEHbIIIEC BO3pacTa U OX(HH&CMOﬁ NpOAOJEKUTEIIbBHOCTU KU3HU TEX 3BE3, B
KOTOPBIX €TI0 O6H3py>KI/IBaIOT. To ectb TeXHeLIPIfI MPUCYTCTBYET B COCTABE 3BE31bl HC OT POXICHUA —
HWHAa4€ K HalllEMy BPEMEHU €0 ObI TAaM YK€ HE OCTAJIOCh. A KpOME TOI'0, HE NU3BECTHO HU OJHOT'O MEXa-
HHU3Ma, KOTOprfI ITO3BOJISII OBl TEXHEIUIO Bpra6aTbIBaTbCﬂ B HEJIpaX 3BE3/bl, d 3aTEM IIPOCAYNBATHCA
Ha INOBEPXHOCTD, T/I€ MbI €TO Ha6J'IIOILaCM, 1 3TO IIPUBEJIO K POKACHUIO BCCBO3MOKHbBIX 9K30TUICCKUX
TeOprI, KOTOPBIM €1€ IMPEACTOUT )106I/ITBCH KOHCCHCYCa B aCTpO(pI/ISPI‘{CCKOM COO6H_ICCTBC.

Npuanit
4 N\
77 1922
Iridium
g J/

Wpunuii Hapsiy ¢ OCMHEM M TUIATUHOW — OJIMH M3 TPeX CaMbIX TSKENbIX (YMTall — TUIOT-
HBIX) 2JIeMEHTOB B TabOnuiie MeHpeneeBa: aBa KyOmueckux ¢yTa UpUAMs, TO €CTb MPUMEpHO 57
JIMTPOB, BECAT KaK «BbIOMK», TaK YTO U3 UPHUIUS MOTYJAIOTCS JIydllFie B MUpe TIpecc-marbe, KOTo-
PbIM HUIOUYEM JII0Oble O(prCHbIE BEHTUIISATOPbL. KpoMe Toro, Mpuauii — camblil U3BECTHBIN HA CBETE
«JIBIMSIIIIAMACS TTUCTOJIET»: TOHKUU CJIOW UPUIUS 3aJleraeT Ha 3HAMEHUTOW MeJI-TIajleOreHOBOU rpa-
HUIIE Te0JIOTMYECKHX IJIACTOB, BO3HUKILEN 65 MUIJTMOHOB JIeT Ha3a/[1 (CTapOXUJIbl HA3bIBAIOT €€ MeJl-
TpeTruyHOM). OTHIOAb HE CIIyYallHO MMEHHO TOTJa BBIMEPJIU BCE CYXOITyTHBIE KUBOTHBIE Pa3MepOM
OoJIbIIIE CAKBOSIKA, B TOM YHMCJIe HAIIY JTIOOMMBIe TUHO3aBphl. Ha OBEepXHOCTH 3eMIi UPUIUI BCTpe-
YaeTcs pe/iko, OMHAKO JIOBOJILHO PACPOCTPAaHEH B IECATUKUIOMETPOBBIX METATUTMIECKUX aCTEPOU-
Jax, KOTOpble, BPe3aBIINCh B 3eMJII0, TPH yape WCHAPSIIUCh U PACTIbUISIA CBOM aTOMBI. Tak 4To,
Kakoi Obl HM ObUIa Balia JIIOOMMasi TeOpHsl BBIMUPAHUS AUHO3ABPOB, IMEPBBIM MMyHKTOM B CITHCKE
BEPOSTHBIX KaH/IUAATOB BCE PaBHO OYNIET acTeporI-yOuriia pa3mepoM ¢ DBepecT.
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DNHIITeHHNN

N
[254]

99
Es

Einsteinium
g J

He 3Hato, kak oTHeccs K 3TOMy cam ctapuHa AJIbOepT, HO TIOCIe MePBbIX MCIIBITAHUI BOJOPOI-
HOI1 00MOBI Ha aToste DHUBETOK 1 HOsOPst 1952 rosa B paAMoaKTHBHOM MycCOpe OOHAPY KM HOBBIN
9JIEeMEHT, KOTOPOMY JaJIi UMSI «9UHIITEHHUI» . JIMUHO 51 Ha3Bas Obl €r0 «apMareJOHHIi».

Mexy TeM JecsTh JIeMEHTOB B TaOsumile MeHieneeBa OblTM Ha3BaHBI B YeCTh HEOSCHBIX Tell,
Bpaiaomuxcsi Bokpyr CosHua.

Pocdop

'd )
15 30974

Phosphorus
. J

®docdop — c10BO JpEeBHETPEYECKOrO MPOUCXOKICHU S U O3HAYAET «CBETOHOCHBIN»: TaK B APEB-
HOCTH Ha3bIBAJIM IJIaHETY BeHepy, Korja oHa MOsBIsIach Ha Mpea3akaTHOM Heoe.

Ceaen
4 N\
34 7896
Selenium
. J

Cenen MOJIYyYHJI HadBaHUE OT CJIOBA «CejreHa» — TaK APEBHUE I'PEKHU MMEHOBAJIA .HYHy —H
BCEra aCCOLUMUPOBAJICA C IJIEMCHTOM TEJIIIYPUEM, KOTOprfI Ha3BaH B 4eCTh 3eMJIM OT JIATUHCKOTO

«TEJLTYC».
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Hepuit n naaaaaum

4 N\
58 140.12
Cerium
1 J
4 N\
46 1064
Palladium
g J/

1 auBaps 1801 roga utanbsHckuid actpoHoMm [lxkysenne [Iuaiiiy OTKpbUT HOBYIO IUIAHETY,
KOTOpasi Bpaiaercsi mo opoure Bokpyr ConHIa B MOAO3PUTENBHO IIUPOKOM MPOMEKYTKE MEKILY
Mapcom u FOnurepom. B cooTBeTcTBUM B TpaauIiel Ha3bIBaTh TUIAHETHI B YECTh PUMCKHUX OOTOB
HOBOe HeOecHoe Tesio HazBanu Llepepoil B yecTh GorvHu ypoxkas. Hayunoe cooOmecTBo MpHILIo
B TAKOE BOJIHEHUE, YTO MEPBBIM 3J€MEHT, OTKPBITHIM 1OCJIE ITOU AaThl, Ha3Baiu LepueM. [Ipomwuio
IBa rojia — 1 ObUTa OOHApPYKeHa ellle OJjHA IJIaHeTa, Bparaonascs BOKpyr CoJHIa B TOM e IpoMe-
KyTKe, uto U Llepepa. Ee HazBanu [lannanoit — B yecth pUMCKOM OOTMHU MYAPOCTH, — @ 3aTeM, KaK
u B ciyvae ¢ Llepepoid, 1anu cOOTBETCTBYIOIIEE UMs TIEPBOMY JIEMEHTY, OTKPHITOMY TOCIIE 3TOTO.
OH HazpiBaeTcs najuiaguid. Heckonbko JecATUIeTHi CycTsl 3ToMy (PECTUBAII0 HA3BaHUM MPUILIEI
KOHEIl. BbuM OTKPBITHI IECATKU MOJOOHBIX IJIAHET B TOW K& OPOMTAIBHOW 30HE, M TIATEIIbHBIA aHa-
JIU3 TOKa3aJl, YTO OHM BO MHOTO Pa3 MEHbIIIEe CaMbIX MaJeHbKHMX M3BECTHBIX IUIaHeT. B ConHeuHoit
CHUCTEMe HAIIUIA HOBBIM, TaK CKa3aTh, y9aCTOK 3aCTPOMKH, HACEJIEHHBI MEJIKIMMU OOJIOMKaMHU KaMHS
Y MeTaJuia HenpaBuibHOU hopMmbl. Okazasochk, uto Llepepa u [lamiaga — He 11aHETHI, a aCTEPOU/IbI,
¥ OOUTAIOT OHU B TOSICE ACTEPOU/IOB, B KOTOPOM, KaK MbI TEMepb 3HAeM, HAXOAATCS AECATKHU THICSY
00BEKTOB — a 3TO HEMHOI'O OOJIBIIIE, YEM JIEMEHTOB B TaOiuie MeHaeneesa.

PryTh
s A
80 200.59
Mercury
\. y,
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Merasut pTyTh, KOTOPBI NPU KOMHATHOM TeMIIepaType MpeObIBaeT B KUIKOM U OBICTPOTEKY-
YeM COCTOSIHMM, Ha MHOTHX SI3bIKAX HA3bIBAETCSl B YECTh IUIAHETHl MepKypHid, caMoil ObICTPON U3
riaHeT COTHEYHOW CHUCTEMBI, a Ta TIOJTyYHJIa UMS B YECTh OBICTPOHOTOrO PUMCKOTO OOTa-BECTHHUKA.

Topui
0 232. 04
Thorium

1 J

Topuil Ha3pIBaeTCs B YecThb TOpa — MOTy4ero CKaHJMHABCKOro Oora-rpomoBepxua. B pum-
CKOM TTaHTEOHE €My COOTBETCTBYET Moryunii or-rpomoBepsker] FOmurep. 1 kocMuYecKmii TesecKomn
uMeHH Xab0ma u B camoM jene — ciaBa Onurepy! — yBuesn B MonsipHbIX 00JIacTsIX STOM IJTaHETH,
B TOJIILIE IPO30BBIX TY4, MOILHbIE JIEKTPUUECKUE pa3pPsIbL.

Ypan
4 N\
92 238.03
Uranium
g J/

Mos mobumas raneTa — CatypH (nocie 3emiin, KoHedHO, HO CaTypH CJIeAyIOIIHii), OHAKO B
YeCcTb Hee, YBbI, He Ha3bIBAJIM XMMUYECKHUX JIEMEHTOB, 3aT0 y Ypana, Hentyna u [InyToHa B Tabnuie
MeHnieneeBa eCTb 3HAMEHUTHIE KPECTHUKU. DIIEMEHT ypaH ObLT OTKPHIT B 1789 roy v Ha3BaH B 4eCTh
TUIaHeThl, OOHApY)KeHHON YwibsiMoM [ epiriesieM Bcero 3a BoceMb JIeT 10 9TOro. Bece n3oTomnsl ypana
HeCTaOUJIbHBI, OHU CTIOHTAHHO PACNaIAlOTCs Ha OoJiee JIErKKe JIEMEHTBI, U 9TOT MPOILECC COMPOBOK-
JaeTcs BRICBOOOXIeHeM SHepru. [lepBas B uctropuu aroMHast 6omM0a, UCTIONb30BaHHAS B BOGHHBIX
1essix, Obuta cozaaHa Ha ocHoBe ypana. CoenuHenHble Lltater AMepuku cOpocrii ee Ha XUpOCUMy
6 aprycra 1945 roja u mpakTUYECKU CTEPJIM ITOT SIMOHCKUI ropof ¢ jaunia 3emiu. B sjape ypana
— 92 poTOHA, MO3TOMY €rO MPUHATO CYUTATh «CAMBbIM KPYITHBIM» 3JIEMEHTOM, BCTPEUAIOIIUMCS B
MPUPOJE, XOTS B yPAHOBBIX IIAXTAaX HAXOIAT CIEbI elle Oosiee KPYIHBIX JIEMEHTOB.

HenTtynuii
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N
[237]

93Np

Neptunium
- S

Ecnmu Vpan 3aciykuBaeT, 4ToObl B €ro 4eCTb Ha3BaM JIEMEHT, To U HenTyH HUUeM He Xyxke.
OpnHako, B OTIMYHE OT ypaHa, KOTOPBIA ObLT OTKPBIT BCKOPE MOCJIE IJIAHEThI, HENTYHHIA OOHAPYKHITH
JIMIIb B COPOKOBBIE I'OJIbI MTPOILLIOTO BeKa Ha LIMKJIOTPOHE B Bepkim — To ecThb crycTs Hensix 97 et
nocjie Toro, Kak HeMeukuil actrpoHom Morann "anne y3Han HenTyH B msTHbIIIKE HA HEOOCKJIOHE,
TOsIBJIEHHE KOTOPOrO B 3TOM MECT€ M B 3TO BpeMs IpejacKasas (ppaHiy3ckuil Marematuk JKozed
ne Bepbe, n3yvaBimmii crpaHHOe noBeieHHe YpaHa Ha opoute. HentyH B ConHeuHo# cucteme Haxo-
AWTCs cpasy mocie YpaHa — Tak ¥ HeNTyHUH B Tabnuiie MeHzieneeBa CTOUT cpasy 3a ypaHOM.

ILiayToHunit

(

N
[244]

94
Pu

Plutonium
|\ v,

Ha nuksiorpone B Bepkiiv OTKpbLIH (MM TIOTY4YIIA ?) MHOTHE 9JIEMEHTBI, HE BCTpEJaloluecs B
MIPUPOJE, B TOM UYKCIIE IUTYyTOHUI, KOTOPBIN CTOUT B TaOJIHUIIE CIEAYIOIIMM I0C/Ie HENTYHHS U HA3BaH
B uecTh [LimyToHa, a otkpsut ero Kiaiin Tom6o B ApuzoHckoi oocepBaropun Jlayamna B 1930 romy.
ITO OTKPHITHE BHI3BAIO HE MEHBIIIYIO CeHcaluio, yeM oOHapyxkenue Llepepsl 129 rogamu pansiie.
[TiryTOH OBLT IEPBOI TUIAHETON, KOTOPYIO OTKPBUT aMEpPHKAHEIl, U B OTCYTCTBHE O0Jee KaueCTBEHHBIX
JaHHBIX CUMTAJIHM, YTO 3TA IJIAHETa COMOCTaBMMA IO pa3MepaM M Macce ¢ 3emJiei, a MOXKET ObITb,
u ¢ Ypanom u Hentynowm. [IpennpuHumanice BCe HOBbIE MOIBITKM TOUHEE U3MEPUTh MapaMeTphl
[TnyToHa, 1 MOTyYasiock, YTO OH BCe MEHbIIIe 1 MeHbIIe. [Ipeacrapienrst o rabapurax 3TOM IIaHEeThI
CTaOMTM3UPOBAIUCH JIUIIIL K KOHITY 80-X ronoB XX Beka. Terepb Mbl 3Ha€M, UTO XOJIOAHBIN JIeTHOW
[Ti1yTOH — ¢ GOJBIIMM OTPHIBOM CaMblid MaJIEHbKHIA U3 IEBSITHU IJIAHET, OH JIa)Ke MEHBIIIE, YeM I1IECTh
caMblX KpynHbIX JTyH B COJIHEUHOM cucTeMe. BBIIIo Kak ¢ actepoujaMu: BIIOCIEACTBUM HA BHEIII-
HeM Kpae CoJTHEYHOU crcTeMbl ObLTH OOHAPYKEHbI COTHH HEOECHBIX TeJl C OpOUTAMMU, TIOXOKUMH Ha
opOuty ITiyToHa, 4TO MONOXKUIO KOHEI ero Kapbepe IIaHeThl. bosiee Toro, yueHsle OTKPbLIA paHee
HE M3BECTHYIO 00JACTh, 3alOHEHHYI0O MEJIKUMU JIEISSHBIMA OOBEKTAaMM, — TaK Ha3bIBAEMBbIN TOSIC
komet Koiinepa, k kotopomy npuHaaiexut U [rytoH. C 3Toil TOUKM 3peHUSI MOKHO YTBEPKAATh,
yto Llepepa, [Mannana u [TnyTon nmposnesnu B Tabmuiyy MeHieneeBa 1o MmoyIoKHbIM JOKyMEHTaM.

HecraOumbHblid 0OOTaIlleHHBIN TUTYTOHMIM TaKke HMCHOJIB30BAJICA B BOSHHBIX LEJSAX U ObLI
AKTUBHBIM MHI'PEIMEHTOM aTOMHOW 00MOBI, KoTopyio CoennHenHble [lItaTsl copocum Ha Haracaku
BCEro uepe3 TPH JIHs Mocje XUPOCHMBI, YTO U TMOJIOKUIIO KOHel Bropoit MupoBoii BoriHe. Hebomb-
e KOJMYEeCTBa HEOOOTAIIEHHOTO PAJMOAKTUBHOIO TUTYTOHMS TIPUMEHSIOT KaK TOIUIMBO B pagyo-
M30TOIHBIX TEPMOIJIEKTPUUECKUX reHepaTopax (cokpamieHHo PUTII, a kak ke ellie) Ha KocMuve-
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CKHX 30H/IaX, KOTOpPBIE OTIPABJSIOT HA BHelIHUe Kpasi COJMHEYHON CUCTEMBI, IJie UHTEHCUBHOCTb
COJIHEYHOTO CBETa HACTOJIBKO HU3KA, YTO MCMOJb30BaTh COMHEUHbIEe OaTapen yxe Henb3s. [Tonkuio
TUTYTOHUSI XBaTaeT, YTOObI CTEHEPUPOBATh JECITh MIJUIMOHOB KMJIOBATT-YaCOB TETIJIOBOW SHEPIHH, a
9TOTO JIOCTATOYHO, YTOOBI OOBIYHAS IEKTPUUECKAs JITAMITOUKA ropesia OMUHHAIIATH THICSY JIeT — WK
TSI TIPOTTUTAHKS OTHOTO YeJIOBeKa B TEYEHUE TAKOTO K& BPEMEHH, eCJTi Obl Mbl TTUTAJIUCH SIIEPHBIM
TOIUIMBOM, a HE MTPOIYKTaMH U3 CylepMapKeTa.

%k % %

Harie kocmudeckoe myTelecTBye 1Mo MepuoArndeckor Tadmmiie MeHieneeBa oIxoauT K KOHITY
— MBI IOOBIBAJIM 1 Ha rpaHuriax CoOIHEUHOW CUCTEMBbI, U Aaxe aanibie. [To mpuunHaM, KOTOPBIX s
MOKa He TIOHUMAl0, MHOTHE JIIOM HEeJOMOOTMBAIOT XUMHUKATHI, YTO OTYACTH OOBSCHSIET YIIOPCTBO
OOPIIOB MPOTUB «XUMHI» B TUIIE. MOXET, Ieio B TOM, YTO TOJIOBOJIOMHBIC Ha3BaHUSI XMMHUECKUX
COEVHEHUI OYeHb YK CTpalliHbl Ha BuA. OIHAKO B 9TOM BUHOBAThl XMMUKH, 2 HE XUMUS U HE XUMHU-
KaTel. JInuHo g 000 XUMHUKATEL — BO Beell BeenlenHnoi. Benb 3 HUX COCTOAT M MOHM JIIOOMMEIE
3BE€3/1bl, © MOM JIyUIlIHE IPY3bsl.
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8. Illap — uaeanbHast popma

B kocMoce moutu He ObIBaET HUYETO OCTPOrO M YIJIOBATOrO — KPOME KPUCTAJIIOB U OOJIOM-
KOB KaMHs. B npupoze yacto BCTpeyaloTcsi peAMEThl U CYLIECTBa YAUBUTEIBHOU (hOPMBI, OJHAKO
0COOEHHO MHOTO KPYIJIOTO: CIIMCOK BCETO Iapo0OPa3HOro MPakKTUYECKH OECKOHEUEH, OT MbLIbHBIX
ny3bIpeii 10 HaOmogaemoii BeenenHol kak TakoBoil. [TpocTeie (m3ryeckue 3akOHbI OUeHb CIIOCO0-
CTBYIOT BO3HMKHOBEHHUIO UIMEHHO cep, a He APYTUX reoMeTpudeckux (opMm. DTO HACTOIBKO OYe-
BUJIHO, YTO Mbl, KOIJJd CTABUM MBbIC/IEHHbIE SKCIIEPMMEHTBI, 3a4acTylo MPearosaraeM, 4yro 4ro-To
umeet ¢opmy cepbl, UMEHHO AJIs1 TOTO, YTOOb! YJIOBUTh OCHOBHbIE IIPUHLIUIIBI M 3AKOHOMEPHOCTH,
Jaxe eclii 3HaeM, 4TO Ha CaMoM Jielie TIPeIMET COBCEM He ImapooOpaseH. Kopode roBopsi, eciut He
MOHMMAElllb, YTO MPOMCXOAUT B cilydyae cepsl, Helb3sl IPEeTeHI0BaTh Ha TO, YTO pa3OMpaelibes B
6a30Boi1 (pr3MKe npeamera.

Cdepnl B mpupoae co31al0TCs MOJ, BIUSHUEM PA3IMYHBIX CHJI, HAIIPUMEpP, OBEPXHOCTHOIO
HaTsKeHUsl, KOTOpOe XO4eT, YTOOBI PeIMEThl ObUTM KaK MOKHO MEHBILIE IO BCEM HAIlPaBJICHUSIM.
IToBepXHOCTHOE HATSKEHUE KMIKOCTH, CO3JAI0IIee MbUIbHbIE ITy3bIPH, CTUCKHMBAET BO3/IYX CO BCEX
ctopoH. Llesnb my3bipst — B CUMTAHHBIE MTHOBEHHSI OXBATUTh 3aJaHHBINI 00bEM BO3/yXa TMOBEPXHO-
CThI0 MUHUMAJILHOM TUIOHIaAU. Tak Mmy3bIpb MOMYUYUTCS MAKCUMAJIBHO MPOYHBIM, MOCKOJIBKY MbLIb-
HOM IJIEHKE He NIPU/IETCS PacTATMBAThCS U CTAHOBUTHCS TOHBIIE HACYIIIHO HeoOxoaumoro. [IpocTeie
BBIYMCJIEHUS1, KOTOpbIE IOl CUITy CTApIIEKJIACCHUKY, MOKAXYT, YTO €AUHCTBEHHas (phopMa, Aaroiiast
P 33/IaHHOM 00beMe MUHUMAJIBHYIO IJIOIIA/Ib 3aMKHYTOM MOBEPXHOCTH, — 3TO HJeasbHas cepa.
Bonee Toro, Mo:xHO ObUIO Obl SKOHOMMTh MUJLIAAPIIBI JOJUIAPOB €KETOAHO HA YIIAaKOBOUHBIX Mate-
puasnax, ecm Obl BCIO YIIAaKOBKY M JUIsI IEPEBO30K, M B MarasiHax Jiejiajiy mapooopasHoi. CKaxem,
cofepkumoe OOJBIION KOPOOKM KYKYPY3HBIX KOJIEUEK [UIsI 3aBTpaKa JITKO yMECTHJIOCh Obl B ce-
PUYECKYIO MTaYKy paguycoM B 12 cantumeTpoB. OIHAKO MPaKTHUYECKUE COOOpakeHus: OepyT Bepx:
HHUKTO HE XOYET FOHSThCA 3a MApo0Opa3HbIMH MPOAYKTAMHU IO IIPOXOJaM CyNepMapKeTa, eclii OHU
CIIy4aiiHO ynajayT C HOJIKH.

Ha 3emuie nsrorapanBarh MmapruKyd MOXKHO MPOMBIIUIEHHO — HAIIPUMEP, €CJIM KaraTh OTMEPEH-
HbIE JI03bl PacIUIaBJIEHHOI0 MeTajula B TIyOOKylo Imaxty. Kak mpaBuio, Karisi, HEMHOTO TTOKOJIbI-
XaBILUCh, MPUHUMAET cheprudecKyio (popMy, HO €l Hy’KHO ellle HEKOTOPOE BpeMsi, YTOObI 3aCThITh,
IpexJe YeM ynacTb Ha AHo. Ha opOMTanbHBIX KOCMMUYECKMX CTaHUMSAX, [€ BCe MPEAMEThl HUYEro
HE BECST, MOXHO TMPOCTO aKKYPAaTHEHBKO OpbI3raTh OTMEPEHHBIMU KOJIMYECTBAMHU PACILIABIEHHOTO
MeTaJula BO BCE CTOPOHBI, & IOTOM CITIOKOWHO XJaTh: IIAPUKH OyIyT BUCETh B BO3IyXe U OCTHIBATh
Y B KOHIIE KOHLIOB MpeBpaTATCs B UjealibHble chepbl — OBEPXHOCTHOE HATS)KEHUE CIEJaeT 3a Bac
BCIO padoTy.

[TpocTeie BeIUMCIIEHUS, KOTOPBIE MO/ CUITY JIaXKe CTApIIEKIACCHUKY, MTIOKAXYT,
YTO eIUHCTBEHHast (opma, paoInas Npy 3aJaHHOM O0beMe MUHHMATBbHYIO
IUIOIA/Ib 3aMKHYTOW MOBEPXHOCTH, — 3TO MAeasbHasi cdepa.

KpyrmHble kocMrdeckre 0ObeKThl CTAHOBSITCS KPYIJIBIMU OJIaroiapsi CroBOPY SHEPIHH C TPABH-
tauueil. ['paBurtaiys — 310 cuiia, KOTOpasi 3aCTaBIIsSIET BEIIECTBO CXJIONBIBATLCS MO BCEM HarlpasJie-
HUAM, HO OHAa HE BCEria HO6C)KII3.CT, IOCKOJIbKY XUMHWYECKHUE CBA3U TBEPABIX TEJ OYCHL IMTPOYHLI.
I'mvanan BBIPOC/IX IIPOTHUB 3€EMHOI'O TATOTCHUA 6naronap;1 IMPOYHOCTU KPUCTAJNIMIECKUX ITOPOI. Ho
MIPEX/Ie YeM BOCXMINATHCS BETMYECTBEHHBIMY TOPAMU Ha CYIIIe, CJIEIyeT Y4eCTh, YTO PaCCTOSTHUE OT
JHa FJIy6OKOBOIIHHX OKCAHCKHMX BIAJWH OO0 BEPUIMH BBICOYANIIINX rop COCTaBJIACT IMPUMEPHO JBa-
JUaTh KUJIOMETPOB, a auamerp 3emuir — okoso 12 000 kuinomeTpoB. Tak 4TO BCe 9TO TUTAaHTCKUE

58



H. JI. TaiicoH. «Actpodusnka c KOCMUYECKON CKOPOCThIO, Wi Besnmkue TaitHbl BeeneHHol 15 TeX, KoMy HEeKOraa»

BBICOTBI Y TJTyOUHBI JIMIIb C TOYKU 3PEHUS KPOIICYHBIX JIOJHIIEK, KOMOMIAITUXCS Ha TIOBEPXHOCTH,
a KaK KOCMHYECKMH OOBEKT 3eMJisl Ha ynuBlieHue riagkas. Ecim Ol y Bac ObLT CyneporpoMHbIN
BEJIMKAHCKUH TaJIell, ¥ BbI TIPOBEJTN ObI UM I10 3eMHOM IMOBEPXHOCTH (BMECTE C TOpaMH 1 OKEaHaMHU ),
3emuist Tokasasnach Obl BaM IJIaAKOM, CIOBHO OwibsipaHbii 1map. [llukapHsie gqoporue rioOychl, Ha
KOTOPBIX BBUIEIUIEH 3¢MHOM penbed, — 3To rpyodeiiiiee npeypeanyenue. Bot nouemy 3emiist U3 Koc-
MoOca BBIIJISAUT TOUb-B-TOUb MEATbHOIN c(pepoii — HECMOTPsI Ha BCE CBOM TOPHI U JIOJIMHBI, & TAKKe
Ha TO, YTO OHA CJIETKa CIUTIOIIEHA C TIOJII0COB.

K tomy xe 3eMHBIe TOpBI — Cyllasi epyHa Mo CpaBHEHHIO ¢ TopaMu Ha Japyrux tenax Con-
HeuHou cucteMbl. Camasi BbicoKasi ropa Ha Mapce — ropa Onumi — umeet BeicoTy noutu 20 Kuiio-
METPOB U IMPUHY Y ocHOBaHUs — oyt 500 kuitometpos. [1o cpaBHeHmIo ¢ Hell ropa Mak-Kunnu
Ha AJIsSICKe — HU3EHbKUI MypaBelHUK. KocMuueckuii MeTos] CTpOUTEIbCTBA TOP OUEHb MIPOCT: YeM
MEHBIIIE TPABUTAIIMS HA TIOBEPXHOCTH OOBEKTA, TEM BBIILIE ITOTYYAIOTCS TOPBL. 3eMHBIE TOPBI HE MOTYT
OBbITH HAMHOTO BBIIIIE TOPbl DBEPECT, MHAUE HUKHKE CJIOM CKAIBHBIX MOPOJ MOAJALYTCS U MPOCSAYT
o1 BecoM ropel. Eciii rpaBuTarys Ha HOBEPXHOCTH TBEPAOTO TeJla IOCTATOUYHO HU3KA, XUMUYECKHUe
CBSI3M B CKQJIBHBIX TIOPOJAX COMPOTHUBIISIIOTCS TABJICHUIO COOCTBEHHOTO Beca MOpofa. A Torjaa BO3-
MO’HA TIPAKTUIeCKH Jodast hopma.

JIBe camble 3HamMeHUThIe HeOecHble He-cdepbl — 310 Pobdoc u [elimoc, criyTHUKKM Mapca,
HECKOJIbKO TIOXOKHME Ha amnebcrHOBbIe Hoibku. Ha doboce, cpennuii uamerp KOTOporo Bcero 22
KWJIOMETpPA, YeJIOBeK BecoM B 7(0) 3eMHBIX KWJIOTPaMMOB Becrt Obl Becero 115 rpaMMoB.

JIBe camble 3HaMeHHTBHIE HeOecHble He-chepbl — 310 Pobdoc u [leiimoc,
CIyTHUKU Mapca, HECKOJIBKO TMOXOKKE Ha areIbCHHOBbBIE JIO0JIbKH.

B KocMmoce MOBEpXHOCTHOE HATsSKEHHE BCErja 3acTaBiseT Kallllo KUIKOCTU NPUHUMATh
dopmy cepbl. Eciin Buauiie MasieHbKOE TBEPIOE TEJIO MOAO3PUTENBHO IMIapooOpa3Hoil (hopMbl,
PE30HHO IPEINOIOKUTh, YTO OHO MPUOOPEIIO €€ B PacCIlIaBIEHHOM COCTOsIHUM. Ecnu y Karmm uim
KOMKa BeIllecTBa OYEeHb OOJIbIIasi Macca, OHM MOTYT COCTOSITh MPAKTUYECKU U3 YEro YroJHO, a YK
rpaBUTALUSA TPOCIEIUT, YTOOBI OHU CTAJIX IAPOOOPA3HBIMMU.

59



H. JI. Taiicon. «Actpodusnka ¢ KOCMIUECKON CKOPOCThIO, i Bennkue TaitHbl BeenmeHHOM 11 TeX, KOMY HeKOrIa»

R/FU Berlin [G. Neukum) N - Morh pole

doboc

60



H. JI. Taiicon. «Actpodusnka ¢ KOCMIYECKON CKOPOCTBIO, N Benmkue TaitHbl BeeeHHOM [Tt TeX, KOMY HeKOT/Ia»

Heiitmoc

Bonbime n MmaccuBHbIe 00/1aKa ra3a B raJJakTUKE MOTYT CJIMIIATHCS M 0Opa30BbIBATH MIOUTH UJIe-
aJIbHBIE ra30Bbie chepbl — 3Be3/1bl. Ho eciu 3Be3/1a OKa3bIBAETCsI CIUIIKOM OJTM3KO K JPYroMy OOBEKTY
CO 3HAUMTEJILHON I'paBUTallMEH, cpepa UCKaKaeTcs — BEIIECTBO 3Be3/1bl OTpbIBaeTcs oT Hee. Korma
sl TOBOPIO «CJIMIIKOM OJIM3KO», TO UMEI0 B BUY «CJIMIIKOM OJU3KO K mojiocty Pora apyroro o0b-
eKTa»: 3TO 00J1acTh, HA3BaHHAsI B YeCTh MaTeMaTHKa Diyapaa Pora, xkuBiero B cepenune XIX Beka,
KOTOPBII U3y4Yasl IPaBUTALMOHHbIE TIOJISI B OKPECTHOCTSAX BOWHBIX 3BE3/. TeopeTHuyecKku MojocThb
Poima — 310 06eMHast 0607104Ka B BUJIE FAHTENH, OKPYKaloliast ToOble Ba 00bEKTa, KOTOPbIE 1BHU-
KyTCSl IO OpOUTAM JIPYT BOKPYT Apyra. Ecim razoo0pa3Hoe BEmecTBO U3 OJHOTO 0OBEKTA BBIXOAWT
U3 CBOEW 00OJIOYKH, OHO TaJaeT Ha BTOPOW OOBEKT. DTO CIUIOUIb M PSIIOM CIy4aeTcsl y JBOMHBIX
3Be3[, KOrJa OJHa U3 HUX pa30yXaeT, CTAHOBUTCSI KPACHBIM TMTAHTOM U MEPENOHSET CBOIO MOJIOCTh
Poma. Torga ¢popma KpacHOro ruranta nepecraer ObiTh c(hepruyecKor M HAIOMUHAET BBITSIHYTYIO
KoHeTy-Tpiogens. Bonee Toro, To M €10 ciyvaercs, YTo OJHa U3 3BE3]l B Mape — yepHas Jblpa,
TMOJIOXKEHNUE KOTOPOH MOXKHO OMPENeSTUTh TOJIBKO M0 TOMY, KaK OHa OOAMPAET CBOI0 KOMITaHbOHKY.
Crniupanu rasza, TAHYyILIMECS OT TMTaHTa yepes3 ero nosiocTh Polna, pazorpeBaioTcs 10 KOIOCCaIbHBIX
TEMIIEPATyp Y CHauajla HAaYMHAIOT CBETUTHCS, a IOTOM MCUE3aI0T B HEAPAX YEPHOH JbIPHI.

61



H. JI. TaiicoH. «Actpodusnka c KOCMUYECKON CKOPOCThIO, Wi Besnmkue TaitHbl BeeneHHol 15 TeX, KoMy HEeKOraa»

3Be3apl rajakTiku Mueunsiii [Tyt oOpasyoT 60mbioi iockuil quck. COOTHOIIIEHUE Aua-
MeTpa K TOJIIMHE Y HEro COCTaBJISIET THICAUYY K OTHOMY, TaK YTO HAllld TAJaKTHKA TUIOIIE CaMOro
TUIOCKOTO OJTMHA Ha cBeTe. DTO Jaske OoJbllle MOX0Ke Ha KaKylo-HUOyIb TOpTHIIbo. HeT, muck Mneu-
Horo [lyTu TouHO He cepa, OAHAKO, BEPOSTHO, M3HAYAIbHO Harma [amakTuka Toxke Oblia mapooo-
pa3HOM.

Kak oHa crana miockoii, HOHSATh HETPYAHO: IPeACTaBUM cebe, UTo Koraa-To ['anakTrka Obuia
OO0JIBIIUM MAPOOOPa3HBIM 00JTAKOM KOJITANICUPYIOIIEro ra3a, KoTopoe MeJJIeHHO Bpamiaiock. [Ipu
KOJUIarce IMap Bpalaics Bce ObicTpee 1 ObICTpee — Kak (PUrypUCThI, KOTAa OHH MPHKAMAIOT PYKH K
TeJTy, YTOOBI YCKOPUTD BpallieHue. ['anakTuka ecTeCTBeHHBIM 00pa30oM CILTIOIIMBAIACH C TIOJIOCOB, a
HEHTPOOEKHbBIE CHITBI TIPEJOTBPAIATN KOJUIAIC B IEHTpe TUcKa. Tak uTo eciiu Obl KOJIOOOK YBIIEKCS
(urypHbIM KaTaHWeM — B paHHEM JIETCTBE, KOIJa €ro elie He UCTEKJIH, — IJIOXOM KOHell Y CKa3Ku
HacTaJl Obl e1lle paHsblIIle.

Bce 3Be3npl, chopmupoBasimecs: B obnake Mieuynoro Iyt 1o Kosarca, BpalaioTcs 1Mo
IIIUPOKUM BBICOKOCKOPOCTHBIM opOuTaM. OCTaBIIMIACS ra3, JIErkO HAIUMAIOMIMI caM Ha cebs1, OyaTo
B BO3/IyXe CTAIKMBAIOTCS BE ropsiune 3e(PUpUHbI, 3aCTPEBaET B CepeiMHe AUCKA U OTBEYAET 3a BCe
MocyeIyIoye OoKOoIeHus 38e3]1, B ToM uuciie 1 3a ConHile. B Hatm qau Mueusstiii [TyTs He cxJio-
MIBIBAETCS M HE PACIIUPSIETCS], TOCKOJIBKY MIPEJICTABISIET COOOM IPABUTAIIMIOHHO CO3PEBIIYIO CUCTEMY,
I7ie 3Be3/1bl, BPAIAIOIIMECs IO OpOUTaM HaJl U MO IMCKOM, MOJKHO CUMTATh CKEJIETOM IEPBOHAYAITb-
HOTo c(hepUIeCcKOro ra3oBoro oonaka.

B menom Bpamaomuecss mpeaMeTsl YIUIOMAITCA, 1 UMEHHO MOSTOMY JuamMeTp 3eMid OT
ToJTI0Cca A0 MOJTIoca MEHbIIIE, YeM TuameTp y kBaTopa. He ouens 3ameTHo, Beero Ha 0,3 %, npumepHO
Ha 40 xunomerpoB. OmHaKko 3emiist MaJieHbKast, 1o OOJTBINCH YacTH TBep/iasl U BpalaeTcsl COBCeM He
ObICTpO. B 3eMHBIX cyTKax 24 Yaca, Tak 4TO Hallla IJIaHETa MIEPEHOCUT TO, YTO HAXOAUTCS y Hee Ha
9KBATOpE, CO CKOPOCTHIO Bcero-to 1600 kunomeTpos B yac. CpaBHUM XOTsI Obl TPOMAIHYIO, CTPEMHU-
TEJILHO Bpaiatonryiocs razoByio ranety CatypH. Cytku Ha CarypHe MpoJieTaloT BCero 3a JAecsiTh
C TOJIOBUHOM YacoB, TaK YTO €ro KBaTop Bpamaercs co ckopoctbio 35 000 kuiomeTpoB B yac, a
AMaMeTp OT NoJTioca K nostiocy Ha 1enbix 10 % MeHblle, 4eM B CepeiHe: 3Ta pa3HUIla 3aMeTHA JIake
B MJICHBKUI JTIOOUTEILCKHIA TEJIECKOII.

B 3emubix cyTkax 24 daca, Tak 4YTO Hallla IUIAHETa MEPEHOCUT TO, YTO
HaXOJIUTCS y HEE Ha 9KBATOPE, CO CKOPOCThIO BCero-To 1600 KnIoMeTpoB B yac.

CrunocHyTEIE CpEpBl IPUHATO Ha3bBaThb CKAaTbIMU CPeporIamu, a CQEpPbl, BHITAHYTHIE OT
fojoca K MOJIOCy, — BBITAHYTBIMU cdeporjaMu. B OOBIYHOM KU3HM TMPEKPacHBIMM, MYCTb U
HECKOJIbKO T'POTECKHBIMU MPUMEPAMH 00E€UX reoMeTpudeckux (hopM Cirykar ramOyprep u XOT-J10r
COOTBETCTBEHHO. He 3Halo, Kak Bam, a CTOUT MHE OTBeJaTh raMOyprep, Kak s cpa3y e BCIIOMUHAIO
o CarypsHe.

UYUToObl OLIEHUTD TEMIT BpAIIEHUs] AAJIEKMX KOCMUYECKUX OOBEKTOB, Mbl BBIYMCIISIEM CUITY JEH-
CTBUS1 LEHTPOOEKHBIX CUJI. Bo3bMeM, K mpuMepy, myJIbcapsl. Bpalaiorcst OHU CO CKOPOCTBIO O0IbLIIE
TBICSYM OOOPOTOB B CEKYHAY, TaK YTO Mbl IOHUMAeM, UYTO CJeJIaHbl OHU HE U3 OOBIYHBIX CTpOWMa-
TEpUAJIOB — MHAue pasjieTeauch Obl B KJIOUKU. bonee Toro, ecnu Obl mysbcap Bpauiascs emie ObICT-
pee, Hy, CKaxeM, co ckopocTbio 4500 060pOTOB B CEKYH]LY, €I0 9KBATOP JABUTAJICS Obl CO CKOPOCTHIO
CBETa, TaK 4TO Cpa3y MOHATHO, YTO BELECTBO My/IbCapa He TaKoe, KaK y APYrux 3Be3a. YToOsl mpea-
CTaBUTh cede MmyJbcap, Hy’KHO MbICIEHHO yTpamOoBath Maccy ColHIIa B IIap pa3MepoM ¢ MaHX3T-
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teH. Cioxno? Torna nornpoOyiite BOOOpa3uTh CTO MIJITHOHOB CJIOHOB B TIOOMKE OT I'yOHOM ITOMaJIbI.
YtoObl OCTUYD TAKOH TJIOTHOCTH, TIPUAETCS CXKATh BCE MTYCTOE IPOCTPAHCTBO BOKPYT AaTOMHBIX SIAEP
Y MEX[y JEeKTPOHAMH, BpAIAIMMUCS 1o opoutam. [Ipu 3TOM MoYTH BCe 1EeKTPOHBI (OTpHIIa-
TEJIbHO 3apsiKeHHbIE) OKAXYTCS TMPHXKATHI K TPOTOHAM (IIOJIOXKUTETBHO 3apsKEHHBIM) U TIOTYYUTCS
I1ap U3 HEUTPOHOB (HEMTPAJILHO 3apsKEHHBIX) ¢ HEBOOOPA3MMON TpaBUTAIMEl Ha TOBEPXHOCTH.

UroObl mipeacTaBuTh cede Mmysbcap, HY:KHO MBICIEHHO yTpamMOOBaTh Maccy
Connua B map pazmepom ¢ ManxatteH. CiioxHo? Torna nonpoOyiite BOOOpa3uTh
CTO MWJIJTUOHOB CJIOHOB B TIOOMKE OT I'yOHOH IOMa/Ibl.

IIpu TakuMX YCJIOBHAX FOPHBIA KPsIK HA HEUTPOHHOM 3BE3/1€ MOXKET OBbITh HE BBIIIIE TOJIIMHBI
OyMa’kKHOTO JIMCTKA, @ Ha BOCXOXK/IEHHE Ha HEro y Bac yieT OoJbllie CUJl, YeM Ha 3eMJle — Ha BOCXOX-
JIeHE Ha ropy BbICOTOH IATh ThICAY KUJIOMeTpoB. Kopoue ropopsi, Tam, rie rpaBuTanus CUJIbHA, BCe
BBICOKOE CKJIOHHO ITPOBAJIMBATBCS U 3aMOHATh HU3UHBI — IPSMO-TaKKM OUOJIeNCKast KApTUHA: «IIPU-
roToBbTe MyTh ['OCHONY, NPAMBIMU clieslaiiTe B cTenu cre3u bory Hariemy; BCAKMIA 1071 1a HaroJ-
HUTCS, M BCSKAs Topa M XOJIM J1a TIOHU3SITCSl, KPUBU3HBI BHIPSMSATCS U HEPOBHBIE ITyTH CHEJAIOTCS
ragkumm» (Ucaisa 40:4). Bor omnuHbli peent u3rotosiieHus cepst! IMEHHO TO3TOMY MBI CUM-
TaeM, UTO ITyJIbCaphbl — CaMble UeasIbHble cpepbl BO BeeneHHo.

k% %k

ITpu u3yueHnn OoraThix CKOIUIEHUH FaJIAKTUK MX 0011ast (popMa O MHOTOM FOBOPUT acTpou-
3ukaM. OJJHU JIOXMaTble, Ipyrue pPacTsHYThl TOHKMMH BOJIOKHAMM, a TPETbU — CIIOBHO OTPOMHBIE
aucku. Hu OHO U3 3TUX CKOIJIEHU He MPUHSJIO CTAOMJIBHYIO C TOUKHM 3PEHHS IpaBUTAIUU Chepu-
yeckylo popmy. HekoTopble M3 HUX Tak pacTAHYTbI, YTO COCTABJISIOIIME MX IaJaKTUKH HE CMOIJIH
Obl 32 14 MuUIMapaoB JieT — Bo3pacT BceneHHOI — mepeceub UX M3 KOHLIA B KOHEL. MBI jiesaeM
BBIBOJI, UTO CKOIUIEHHE TAKUM POAMIIOCH, TOCKOJIBKY Y B3aUMHOT'O TIPUTSIKEHU S ME3K/1y FaJlaKTUKAMU
HE XBAaTWJIO BPEMEHH, YTOOBI MOBIUATh HAa (DOPMY CKOILJIEHUS.

OpnHako ecTb U Apyrue CUCTeMBbl, HapUMep, KpacuBoe ckorieHre Bonoc Beponuku, ¢ kKoTo-
PbIM MBI TO3HAKOMUJIUCH B IJ1aBE O TEMHOM BELECTBE, — OHU Cpa3y rOBOPAT HaM, YTO CTaJIM Iapo-
oOpa3HbMU Onarojiapsi rpaBuTaly. [109TOMY BCe rajlakTUKM B MX Tpefesax ABUXKYTCS B Pa3HBIX
HaIlpaBJIeHUX C PaBHOI BeposATHOCTbIO. OJJHAKO B TAaKOM CJIy4yae CKOIUIEHHWE HEe MOXET BpallaThCs
JOCTaTOYHO OBICTPO, MHAYE OHO Obl CILTIOIIMIIOCH, KAK CILTIOIIMIIACH FaJIakTUKa MiedyHbiil [1yTs.

Crorutenre Bonoc Beponuku, kak u Mueunsiii [1yTh, npeactasisier codoii 3pestyio rpaBUTa-
LMOHHYI0 cucTteMy. Ha acTpodusiueckoM kaproHe nojoOHble CUCTEMbI Ha3bIBAIOTCS PEIaKCUPOBAB-
MU — 9TO O3HAYAET Cpa3y MHOroe, B TOM YMCJIe HEOKUJAHHOE 0OCTOATEbCTBO, YTO CPEHs CKO-
POCTb I'aJIakTHK B TAKOM CKOIUIEHUH CITYKUT IPEKPACHOI Mepoil 0011ei Macchl, HECMOTPSI Ha TO YTO
B 00BEKTAaX, 10 KOTOPBIM BBIUUCIISIETCS 3T CPEAHSS CKOPOCTb, COIEPKUTCS BECbMa MaJjlast 4acTh 3TOM
Macchl. IMEHHO 03TOMY IpaBUTALIMOHHO PENAKCUPOBABIIME CUCTEMbI TAK XOPOIIIO BbIIAIOT HAJTMYUE
HECBETSILIErocsi TEMHOI'O BelllecTBa. 51 Bam OoJibliie CKaxy: eClii Obl He PelakCMPOBABILIUE CHCTEMBI,
MBI OB, BEPOSITHO, U IO CEM [IeHb HE OTKPBLIM BE3/ECylllee TEMHOE BEILECTBO.

k %k %k

Camas Oosbliast U coBepllieHHasi cepa Ha cBeTe — BceM cepam cepa — 3T0 Besi HaOJo-
naemasi Bcenennas. Kyna Obl MBI HM MOCMOTpENH, TaaKTUKKM YIAISAIOTCS OT HAac €O CKOPOCThIO,
MPONOPIIMOHAIBHOW PACCTOSIHUIO /10 HUX. Kak Mbl y3HaIM U3 NepBbIX IV1aB, 9TO 3HAMEHWUTHIN NpU-
3HaK paclurpeHus BeeneHHo, KoTopelil OTKpbLT DaBUH Xao0: B 1929 rony. Eciu cBecti BoequHO
SUHIITEHHOBCKYIO OTHOCUTEIBHOCTb, KOHEYHOCTh CKOPOCTH CBETA U IMTPOCTPAHCTBEHHOE pa3pekeHue
MacChl M SHEPr1M Kak CJIEACTBUE paclurpeHust BeceeHHOM, B Kak/I0M HalpaBJieHUH OT HAC Ha KaKOM-
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TO PACCTOSTHUM CKOPOCTb YAAJEHHUS TIaKTHK JOCTUTaeT CKOpocT cBeTa. Ha stoM paccrosiHuu u
JaJibIlie CBET OT BceX 0OBEKTOB TepsieT BCIO SHEPrHIo, He YCIeB JoiieTeTh 10 Hac. [loatomy Bceenen-
Hasl 3a MpeeaMu 3Tor cpepruIecKoi «IPpaHMIIbl», B CYIITHOCTH, HEBUIMMA U, HACKOJILKO MBI MOXeM
CYIUTb, HETOCTUKHUMA.

Camas Gosblnas ¥ coBeplieHHas cpepa Ha cBeTe — BceM cpepam cpepa — 310
BCsl HaOmogaeMasi BeeneHHast.

CornacHO OJHOMY M3 BAPUAHTOB HE TEPSIOLIEH MOIMYISIPHOCTH UIe MHOXEeCTBEHHOI Beenen-
HOM, €e COCTaBJISIIOT He OT/e/bHble BeeneHHble, a N301MpOBaHHbIE, HE B3aUMOJEUCTBYIOIINE JIPYT C
APYroM KapMaHHbIe IPOCTPAHCTBA B MpeJesiax OJHOW HEelPepbIBHON TKAHU MPOCTPAHCTBA-BPEMEHH
— Kak OyATO MOpe, B KOTOPOM IUIaBaIOT KOpaOJIM, HaXOAsIMecs APYr OT Apyra Tak JaJeKo, 4To UX
KpYIJIble TOPU30HTHI He nepecekatoTcs. C TOUKM 3peHHs Kaxkaoro kopatis (0e3 J0MOTHUTENbHBIX
JaHHBIX) OH — €JUHCTBEHHBIN B OK€aHe, HO Ha caMOM Jejie Bce Kopaliu IUIaBaloT 10 OHOM U TOM
ke BOJe.

Cdepbl — HGorateiuil TEOPEeTUUECKMI MHCTPYMEHT, MO3BOJISIOIIMI MPUHIMITMAIBHO pelaTh
camble pa3Hble acTpodusnyeckue 3agaun. OTHAKO Heb3sl TBOPUTH cebe Kymupa u3 cepbl. MHe To
U JIEJI0 BCTIOMUHAETCS CTapblid aHEKJOT O TOM, KaK MOBBICUTH HaIoU. CnielnaIncT-CKOTOBO, CKAXKET:
«PaccMoTpuMm paoH JOIMHOM KOpOBbl». VIHKeHep MPeAoKuT: «PaccMOTpUM KOHCTPYKLIMIO AOUSIb-
HBIX annaparoB». A acTpou3MK ¢ X0y HauHeT: «PaccMoTpum chepruueckyio KOpoBy B BaKyyMe» . ..

B Kkax10i 11IyTKe €CThb 107151 PaB/pl.

64



H. JI. TaiicoH. «Actpodusnka c KOCMUYECKON CKOPOCThIO, Wi Besnmkue TaitHbl BeeneHHol 15 TeX, KoMy HEeKOraa»

9. He3pumnblii cBeT

Kax cmpannuxa npueemcmeyii mo, umo CmpauHo.
T'opauuo, — na nebe u 3emne
Ecmb mnozoe, umo u ne cHunoco dadxce Hayre.

V. llexcnup. «I'amaem» (nep. I1. I'neduua)

M6 1800 roJia CJIOBO «CBET» 03HAYAJIO UCKJTIOUUTEILHO BUUMBIN CBET (IOMUMO CBOETO BTOPOTO
3HaYeHus1 «Mup»). OgHako B Havase 1800 roga aHrmiickuil acTpoHoM YwibsiM [epiiens 3amerun
TEIUI0, KOTOPOE MOT BbI3BATh JIUIIIb CBET, HEBUIUMBII YeJIOBEUECKOMY IJ1asy. ['epiiiesb ObLT ONBITHBIH
9KCIEPUMEHTATOP — 9TO OH OTKPBLI IJ1aHeTy Ypad B 1781 roay, a Teneppb UccaeoBajl COOTHOILIEHUE
MEX/y COJIHEUHBIM CBETOM, LIBETOM M TETLJIOM.

Havan oH ¢ TOro, 4To MpOIMYCTUJI COTHEYHBIN JIyd CKBO3b MpU3MYy. B 3TOM He ObLIO HUYEro
HOBoOro. 70 nponebiBa eie c3p Mcaak Hoioron B XVII Beke, 4To 1 MO3BOIUIIO €My MIEPEUUCTUTD
BCEM M3BECTHBIE CEMb IIBETOB CIIEKTPa — KPACHBIIA, OPaHKEBbII, KEJITHIH, 3eJICHbIN, TOTYyOOU, CHHHIA U
(puonetoBsiii (1a-1a, «Kaxaplii OXOTHUK KeJlaeT 3HaTh, e cuauT (azan»). OqHako ['epiiesns KonHy
erte rTyoxe v 3a1aJICsl BOITPOCOM, KaKOBa TeMIiepaTypa Kaxaoro 1eeta. OH ocTaBul TEpPMOMETPHI B
pa3Hble yYaCTKU pajlyT'yl — M OKa3aJI0Ch, YTO, KaK OH M OKMJaJl, B TI0OJIOCAX Pa3HOIO LIBETa TEPMOMETPbI
MOKa3bIBaJIM pa3Hylo TeMriepatypy. (Hago otMeTuTh, 4T0 acTpOHOMBI OKOHYATENIBHO MPEBPATHIIUCH
B aCTpO(pU3UKOB JIMIIb B cepeanHe XIX Beka, Koraa CleKTpOMETp — opyaue (pu3nKa — Hayaulu Mpu-
MEHSITh JJIs1 PellleHrs] aCTPOHOMHUECKHX 3a1a4. A B 1895 romy Obl1 OCHOBaH MPECTHKHBIN KypHAT
«The Astrophysical Journal», moq3arosoBOK KOTOPOro miacui: «MexIyHapOomHblid 0030p CIIEKTPO-
CKOITMM U aCTPOHOMUYECKOU (PUBUKI».)
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VYuibsam ['epiuesns

UYToOBI SKCHEPUMEHT ObLT KaUeCTBEHHBIM, HEOOXOIUM «KOHTPOJIb», TO €CTh U3MEpEHHe, PH
KOTOPOM HE OXMJIAelllb NMPOHAOIIoNAaTh HUKAKOro 3¢ ekTta, CBOero popa MpoBepKa TOrO, YTO ThI
U3Mepsielllb, Ha «1yPaKOyCTOMUUBOCTb». CKakeM, €CJIU Bbl XOTUTE Y3HaTh, KAK BJIMAET IMBO HA TIOJIb-
TIaHBl, HY’KHO BbIPACTUTh BTOPOM TIOJIbIIAH, TOYHO TaKOM ke, KaK NePBBIi, HO IOJIMBATh €r0 HE IMBOM,
a Bozmoil. Ecim 006a 3acoxHYT — eci Bbl yObeTe 00OMX — aJIKOro/b TYT HU IpH 4eM. Bor mis gero
HY’KHA KOHTpPOJIbHAs TPyIIIA.

I'epiuests 910 3HAJT U MOJOXKUIJI TEPMOMETP BHE CHIEKTPA, PAJOM C KPACHOH MOIOCOM: Ka3aJloch
Obl, TaM JJOJDKHA OBITH IPOCTO KOMHATHasl TeMnepaTypa. OiHako Bee OKka3asioch nHade. Temmneparypa
Ha KOHTPOJIbBHOM TEPMOMETPE MOIHSAJACH JaXKe BhIIIE, YeM B KPACHOM I10JIOCE.

I'epens nucait:
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A Oenaro 6v1600, umo u KpacHwlii céem He O0aem MAKCUMANLHO20 MeNnad;
B03MOJCHO, MAKCUMYM NeHCUM 34 Npeodenamu UOUMol pegpaxuuu. B marxom
cayuae uznyuaemoe mMenno OOANCHO NO KpauiHell Mmepe Omudacmu, ecau He
NOAHOCMbIO, COCMOsMb — 0a Oydem MHe NO360AEHO MAK 6blPa3umvCs — U3
He3pUMo20 ceema, a CAed08amenvHo, u3 ayuei, ucxoosuux om Coanua, HO
HAOCAEHHbIX MAKUM UMNYAbCOM, UMO OHU Yice He UOUMbL 21a3Y>.

C yma conrn!

['epiiens HenmpeaHAMEPEHHO OTKPbLUT UH(PAKPACHBIM CBET — COBEPILIEHHO HOBYIO YacTh CIIEK-
Tpa «HUXe» (MMEHHO 3TO 3HAYMT JIATUHCKAsl MPUCTaBKa «MH(]pa») KPaCHOTO, O YeM U CKa3aHO B
MIEPBOI1 U3 YETBIPEX €ro CTaTeil Ha ATy TEMY.

OtkpoiTue ['epiiens A acTpOHOMUM — BCE PAaBHO YTO OTKphITHe AHTOHU BaH JleBeH-
I'YKa, KOTOPBIA YBUJIEN «MHOXECTBO OY€Hb MaJIeHbKUX KUBBIX 3BEPIOIIEK, TPEMUIIO CYETSIIUXCS»
B KarieJibke 03epHoil BofbI (0 yeM u Hamucan B Jlonponckoe Koponesckoe obiiectBo 10 okTsaOps
1676 ropa). JIeBeHTyK OTKPbLT OIHOKJIETOUHBIE OpraHU3MbI — Ouoiorndeckyio Beenennyio. I'epiiens
— HOBBIH AWANa30H CBETA.

U 10, 1 Apyroe npsaTanoch OT HEBOOPYKEHHOTO TJ1a3a.

Nnen I'epiens Tyt xe nogxsatuiu apyrue uccienoarend. B 1801 rony Hemenkuid puzuk
u (papmaneBT Morann BusbresibMm Puttep oTKpbLI ellie OIMH Auana3oH HeBUAUMOTo cBeta. OIHaKo
Purtep BMecTo TepMomMeTpa MOMECTHII 10 MIETIOTKE CBETOUYBCTBUTEILHOTO XJIOpUAA cepedpa B Kaxk-
AyI0 TIOJIOCY BUAMMOTO CIIEKTPa, a TaKke B TEMHYIO 00/1acTh BO3Jie (pMOIETOBOrO KOHIIA criekTpa. U,
KOHEYHO, XJIOpHU]I cepebpa B HEOCBEIIEHHOM M0JI0Ce MOTEMHEN CHIIbHee, YeM B (PUOJIETOBOM.

A d4to cnenyet 3a ¢uoneroBbiM? [IpaBuiibHO — ynbTpaUONeT, OT JIATUHCKOTO «YJAbTpPa» —
«JAJIbILE .

Ecnu 3anonHuTh BeCh MEKTPOMATHUTHBIN CIIEKTP OT HU3KOM SHEPIHMU U HU3KOW YaCTOTHI JIO
BBICOKOU SHEPruM U BBICOKOW YACTOTHI, MMOMYYUTCS, YTO Y HAC €CTh PAAMOBOJHBI, MUKPOBOJIHOBOE
u3nydyeHue, MHGPaK pacHOE U3TydYeHUe, BUIMMBIN CIIEKTp (I[BETA paayru), YIbTpachroneToBoe U3y-
YeHUe, PEeHTTeHOBCKOe M3JTyyeHue U ramma-usnydenve. CoBpeMeHHasl IMBUIM3AlIMs JIOBKO Halllla
MpUMEHEeHUE KaKAOMY U3 TUANa30HOB U B OBITY, U B MPOMBIIUIEHHOCTH, TaK YTO TENeph BCE OHU
MPEKPACHO HaM 3HAKOMBI.

Jlaxxe mocse OTKpBITUS YIbTPapHOIETOBOrO U MH(PPAKPACHOTO U3IYYEHHs CIOCOOBI N3yYaTh
He0O M3MEeHWIUCh He cpasy. [lepBblil Teneckor A1 HaOMIOeHNsT HEBUJUMOW YacTU JIeKTpoMar-
HUTHOTO CHeKTpa nocrpowin b yepes 130 ner. K ToMy BpeMeHHU yxke JaBHO OTKPBUIM U payio-
BOJIHBI, 1 PEHTTEHOBCKOE M3JIyYeHHe, U raMma-u3jyyeHue, a Hemeukuil ¢pusuk I'enpux I'epi yxe
JABHO TIOKa3aJl, 4TO pa3Hble BU/Ibl CBETA OTVIMYAIOTCS HA CAMOM [ieJie JIUIIb YaCTOTOM BOJIHBI B KakK-
1oi u3 nosoc crnekrpa. bonee Toro, uMeHHO I'epll nepBBIM MOHSI, YTO HAa CBETE €CTh IEKTpoMar-
HUTHBIA cniekTp. B ero yects Obula Ha3BaHA €AMHMIIA YAaCTOTHI I €pll — KOJMYECTBO BOJIH B CEKYH/1y
— ONMCHIBAIONIAS JIIOOblE BUOpALIMK, B TOM YHCIIE U 3BYK.

HernousATHO noyemMy, HO acTpopU3UKH, y3HaB, YTO CYLIECTBYIOT HEBUJUMBIE AUANA30HbI CBETA,
JaJIeKO He cpa3y cooOpasuIv, YTO MOXKHO ITOCTPOUTD TEJIECKOI, YTOObI HAOMIOAATh STOT CBET OT KOC-
MHUYECKUX UCTOUHUKOB. CBOIO pOJjib, KOHEYHO, CHIIPAJIO U TO, YTO JIOJITO HE MOIJIH MPUAYyMaTh COOT-
BETCTBYIOILME JIeTEKTOPBl. OIHAKO OTYACTH, BOZMOXHO, BCE OOBSCHAETCS YeIOBEYECKON 3aHOCUU-
BOCTBIO: KaK 3T0 BcesleHHast mochutaeT HaM CBET, KOTOPBI He BUAAT HallM AvBHbIE I1a3a? bonee

2 William Herschel, «Experiments on Solar and on the Terrestrial Rays that Occasion Heat», «Philosophical Transactions of the
Royal Astronomical Society», 1800, 17.
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TPeXcoT JIeT — co BpeMeH [anmes 1o DasrHa Xab051a — TeIeCKOITb CO3/1aBaIiCh C OIHON-€IMHCTBEH-
HOU LCJbIO: MOJIYYUTb UHCTPYMEHT AJIA YJIaBJIMBAHUSA BUIUMOI'O CBETA, YCI/UII/IBaIOH_[I/Iﬁ 3pEHUE, KOTO-
PBIM MbI HAACJICHBI OT ITPUPOIBI. Teneckon — UL HWHCTPYMEHT, BOCHOHHHIO]_HI/IIU/I HEOJOCTAaTKU HAIlINX
OpraHOB YYBCTB U NO3BOJISIOIIMIH JTydIlle ITO3HAKOMUTBCS C JaJIeKUMH obnactsMu. Yem Oosblie Tese-
CKOII, TeM OoJiee TYCKJIble OOBEKTH MOXKHO B HErO pasmiIsAfeThb; YeM Jiydlie (hopMa ero 3epKaj, TeM
yeTye n300pakeHre; YeM YyBCTBUTEIIbHEE JIETEKTOPBI, TEM IJIOAOTBOpHee HaOmoneHus. OHaKko BO
BCEX Clyvasix Bcs MH(OpMAIMs, KOTOPYIO JAeT TeJIECKOI acTpo(H3KKy, MpUObIBaeT Ha 3eMII0 Ha
Jy4e CBeTa.

Bonee tpexcor ner — co BpemeH lammunes no DnasuHa XaObma —
TEJIECKOITBI CO3/IaBAJIUCH C OJHOW-EAMHCTBEHHOM I1EJIbIO: MOy YUTh MHCTPYMEHT JIJIs1
YyJIaBJIMBAHWUA BUIUMOI'O CBETA, yCI/IJ'II/IBaIOI[II/Iﬁ 3PEHUEC, KOTOPbIM Mbl HAJACJICHLI OT
[IPUPO/BL.

OpnHako HeOecHble COOBITHS HE CUMTAIOTCS ¢ YJ0OCTBaMU YesioBeueckoil ceTyarku. Harmporus,
OHU, KaK MPaBUJIO, UCITYCKAIOT OJHOBPEMEHHO pa3HOE KOJIMYECTBO CBETA B Pa3HBIX Juarna3oHax. Tak
41O O€3 TEJIECKONOB C JIETEKTOpPaMM, HACTPOEHHBIMHU Ha BECh CHIEKTP, aCTPOMU3UKU MPEeObIBATIM Obl
B 0J1a)KeHHOM HEBEJICHUU O HEKOTOPBIX (PeepuyecKuX KOCMUUECKHX SIBICHUSX.

BospmeM, Kk npuMepy, B3pBIBAIOILYIOCS 3BE3JY — CBEPXHOBYIO. DTO JOCTaTOYHO PAaCIpOCTpa-
HEHHOe BO BcesleHHON BBICOKOSHEPIMYHOE COOBITHE, COIPOBOXKAAIOIIEECS OOMJIBHBIM BBIOPOCOM
PEHTTEHOBCKOro M3ydeHus. MIHoraa Takue B3pbIBbl COITPOBOXKIAIOTCS BCIIBIIIKAMM raMMa-ydeil 1
ynpTpacduonera, a U BUAUMOIO CBETAa CBEPXHOBas AAeT B U300MJIHH.

BsopBaBumiics ra3 ycrneBaer JaBHO OCTBITh, YAAPHbIE BOJIHBI PACCEUBAIOTCS, BUJUMBINA CBET
TYCKHEET, a KOMITAKTHBII «OCTaTOK» CBEPXHOBOI MPOIOIKAET CBETUThCS B MH(PAKPACHOM JMaria-
30HE U UCIYCKaTh paJOMMITYJIbChl. BOT OTKyza OepyTcs Mmy/ibcaphbl — camMble HaJIeKHbIE XPOHOMETPBI
BO Bcenennon.

BonbIIMHCTBO B3pHIBOB CBEPXHOBBIX MTPOUCXOAAT B JAJIEKUX raJlakKTHKaX, HO €CJI Obl B30pBa-
Jach Kakasi-HuOy/b 3Be3la B npenenax Mieunoro Ilytu, ee aroHusi cornpoBoxJajach Obl TaKUM
SIPKMM CBETOM, YTO BCe YBUJIENH Obl ee Jake Oe3 Tesieckona. X0Ts HUKTO Ha 3emJyie He HaOmoaal
HE3PUMBIX PEHTI€HOBCKHMX WJIM raMMa-JIyyeil OT MOCAeAHUX ABYX (peiiepBepKOB, KOTOpbIE CBEPXHO-
BbI€ YCTPOWJIM Ha TeppuTopuu Hatel ['anaktuku — B 1572 u 1604 rogax, — ecTb MHOTO CBUAETENILCTB
00 UX HEBEPOSITHOM BUJIMMOM CBETE.

Jnarna3oH JJIMH BOJH (WJIM YacTOT), COCTABJIAIOIIMI KaX/yl0 MOJI0OCY CIIEKTpa CBETa, CUJIBHO
BJIMSIET Ha KOHCTPYKLIMIO YCTPOICTB, KOTOPBIE €0 PEruCTpUpyioT. BoT mouemy HEBO3MOXHO MOAO-
OpaTh Takoe COYEeTaHUE TEJIEeCKOIa C JETEKTOPOM, KOTOPOE OIHOBPEMEHHO YJIOBUIIO Obl Bce OCOOEH-
HOCTHU MOAOOHBIX B3pbIBOB. OIHAKO OOOWTH 3Ty MpoOsieMy HECJIOXKHO: coOepuTe Bce HaOJIOIeHU S
MHTEPECYIOILEro Bac 00beKTa (MOXKHO M03aMMCTBOBATh PE3YJIbTAThl Y KOJUIET) BO BCEX JMANa30HaX
CBETa. A MOTOM IOCTaBbTE B COOTBETCTBHE MHTEPECYIOIIUM Bac HEBUMMBIM MOJIOCAM CIIEKTpa BUH-
MBbl€ 1IBETa U CO3JIaiiTe OJHO MeTa-u300pakeHue, OXBaThlBaloIlee Bce Monockl. IMEHHO 3T0 BUAUT
Jxopnu Jla @opx U3 Teneceprana «3Be3aHbli MyTh: Cienyouiee NokojaeHue». Pacpus Takum
00pa3oM /Mana3oH CBOEro 3peHHsl, Bbl HUYETO He YITyCTUTE.

bonpmuHcTBO B3PbIBOB CBEPXHOBBIX ITPOUCXOIAT B JAJICKUX I'aJIAKTUKAX, HO
ecyu Obl B30pPBAJIACh KaKaH—HI/I6y,I[b 3BE€3M1a B IIpEacIax MinevHoro HYTI/I, €€ arouuAa
COIMPOBOXKAAJIACh OBl TAKUM APKUM CBE€TOM, 4YTO BCE€ YBHUICIIA OBl ee Jaxke 0e3
TEJIECKOIIA.

CHauaJia Hy’KHO OIpe/Ie/ITh, KaKasi IMEHHO T10JI0Ca BBI3bIBAET BaIlly acTpOo(hU3NIECKYI0 CUM-
MaTUIo, M YKe TIOTOM MOKHO HauMHATh JyMaTh O pa3Mepax 3epKajia, O TOM, W3 KaKUX MaTephajioB
€ro JiesiaTh, O TOM, KaKOW OHO JIOJDKHO OBbITh (POPMBI M ¢ KAaKOW TIOBEPXHOCTBIO, M O TOM, KaKOW TIOHA-
nooutcsa naruuk. HarprMep, BoJHa peHTITeHOBCKOTO U3JTyYeHHUsT OU4eHb KOpoTKas. [loaroMy, 4TOObI
YJIIOBHUTB €r0, HY’)KHO CYIepriiajIkoe 3epKajio, MHave ero JaedeKThl ucka3ar kaptuHy. Ho ecim HyXHO
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YJIOBUTH JIJIMHHBIE PaIMOBOJIHBI, 3€PKAI0 MOKHO CAEIaTh XOTh U3 IMPOBOJIOYHON CETKHU, COTHYB €€
BPYUHYIO, TOCKOJBKY JIe(heKThI CETKU OYIyT ropas/io MEeHbIIE AJIMH BOJIH, KOTOPbIE BAC MHTEPECYIOT.
Paszymeercs, BaM HY’KHO YBUJIETh BCE AETAM Ballero 0ObeKTa, TO eCTh HAOMIOAATh €ro C BHICOKMM
MIPOCTPAHCTBEHHBIM pa3pelieHrueM, TaK YTO 3epKaJIO IOJKHO ObITh KaK MOKHO OOJIbIIE — HACKOJIBKO
BBl MOXeTe cebe o3BT, HakoHell, Balll TeJecKol JOJKeH ObITh Topa3io OOJbIIe IMHBI BOJIHBI
CBETa, KOTOPBII BBl COOMPAETECH YJIOBUTh. ITO OCOOEHHO 3aMETHO, KOTJla peub UIET O paauoTesie-
CKOIax.

Panuoreneckornbl, mepBbie B UCTOPUM TEJIECKOIBI /JIsi HAOMIOICHUS] HEBUAMMOIO CBETa, —
JIWKOBUHHBIN MOABU] oOcepBaTopuil. [1epBblil AEHCTBYIOIMI PaAUOTEIECKOIT CO3/1a)l AMEPHUKAHCK U
unxenep Kapn fAuckuii B 1929-1930 ropax. 1o ycTpORCTBO HEMHOIO HATIOMUHAJIO TIEPEABUKHOM
OpOCHUTEJb 151 aBTOMAaTU3UPOBAHHOI0 N0/IMBa. OHO Jep:Kajloch Ha BHICOKMX MPSAMOYTOJIbHBIX METall-
JIMYECKUX MOANOPKAX, CKPETUIEHHBIX AePEBIHHBIMU NIEPEKPECThsIMU U CHAOKEHHBIX JIECAMH, U BEp-
TEJIOCh Ha MECTe, KaK Kapycesb Ha KoJieCuKax. SIHCKMI MCIONb30Bal U 3allacHble YacTU OT HEAOPO-
roro aBTomoomis «KectsHas JIuzzu», oH ke «Popa-T». CBOWO TpUAIATIMETPOBYIO KOHCTPYKITUIO
SIHCKMIA HACTPOWJT HA JUIMHY BOJIHBI OKOJIO 15 METpPOB, UTO COOTBETCTBYeT Yactote 20,5 Merarepil.
(Bce BosTHBI HOMUMHSIOTCS IPOCTOM (pOpMYyJIe: CKOPOCTh = YacToTa X JyIMHa BoJIHbL. Eciiu pu nocro-
SITHHOW CKOPOCTH YBEJIMYMBACIIIb JIJIMHY BOJIHBI, YACTOTA BOJIHBI CHU3UTCS — U HAOOOPOT, TaK YTO MPH
YMHOEHUM 3TUX JIByX BEJIMYMH CKOPOCTh BCET/IA MOTy4aeTCsl OfIHA U Ta Ke. DTOT 3aKOH CIIPaBEJIUB
IJIsI CBETA, 3BYKa M Aaxe (paHATOB Ha CTAIMOHAX, JIENAOIIUX «BOJHY», B OOIEM, JIIs BceX Oerymmx
BOJIH.)
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Kapn Auckuit

C Touku 3peHusi HavyajdbcTBa M3 TenedoHHbX naboparopuil Bena, KoTopble MOpYYHIH
SHcKOMY cenath TeJIeCcKoIl, ero 3ajadeii ObUIo U3y4yaTh BCEBO3MOKHBIE LITyMbl U3 €CTECTBEHHbIX 3€M-
HBIX PaJHOMCTOYHUKOB, MElIaBIMe paauocBsa3u. OdyeHb NOX0oxXe Ha 3aJaHue, Kotopoe Jlabopatopun
Benna panu Ilensuacy u Yuicony 35 jer cnycrsl — BBISIBUTH MUKPOBOJIHOBOHM IITyM B IIPUEMHMUKE,
YTO, KaK Mbl BBISICHUJIM B [JIaBe 3, IPUBEJIO K OTKPBITHIO (POHOBOI'O KOCMUYECKOTO MUKPOBOJIHOBOTO
U3JTy4YEHUs.
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IlepBplil NEUCTBYIOIIMN PAJAMOTENECKON CO3/1a]l AMEPUKAHCKUI WHKEHED
Kapn SAuckmit B 1929-1930 rogax. DTO yCTpPOHMCTBO HEMHOTO HAlOMHHAJIO
NepeIBUAKHON OPOCUTENb AJIs1 aBTOMAaTU3MPOBAHHOIO OJIMBA.

l'opa nBa SIHCKMI cTapaTenbHO ClIeJuT 32 CTAaTUYECKUMHU IIyMaMu, KOTOpbIe perucTpUpoBall
CBOMM KYCTapHBIM YCTPOMCTBOM, U OOHAPYKUJI, UTO PaJHOBOJIHBI JAIOT HE TOJBKO MECTHBIE I'PO3bI
U Jpyrue U3BECTHBIE IPUPOIHBIE UICTOYHUKM Ha 3eMJIe: OHM MCXOJAT €Ile U U3 LEHTpa TalaKTUKU
Muieunsiii [TyTs. Dta oOnacth HeOa nonajana B MoJie 3peHus TeJecKona Kax/ple 23 yaca 56 MUHYT
— YTO COBIAJAET C MEPUOAOM OOpallleHus1 3eMJld, a CJIeI0BaTeIbHO, MMEHHO 3a 9TO BpeMsl LIEHTP
[aylakTHKM CHOBA MMOMAJaeT B TOYHOCTH Ha TO K€ MECTO Ha HeOe M OKa3bIBAETCs MOJ, TEM K€ YIJIOM
Y Ha TOH ke BbicoTe HaJ ropu3oHToM. CBou pesysbTarhl Kapn fHckuii onmyOnuMkoBas 1moj Ha3Ba-
HUEM «DJIEKTPUYECKUE BO3MYIIEHUs SIBHO BHE3EeMHOro npoucxoxaeHus» (Karl Jansky, «Electrical
Disturbances Apparently of Extraterrestrial Origin», Proceedings of the Institute for Radio Engineers
21, no. 10 (1933): 1387).

910 HaOJIOIeHNe 3HAMEHOBAJIO POXKAECHHE PaJloacTPOHOMUM — HO JaJIbllle OHA pa3BUBAJIACh
6e3 fHckoro. Jlabopatopun benna mamu emy gpyroe 3afaHue, JIMIIUB BO3MOXHOCTH HOXUHATDH
IUI0/Ibl COOCTBEHHOI'O MOXAJTBHOIO OTKPHITUsA. OIHAKO Yepe3 HECKOJIbKO JIET aMepUKAHCKHIA caMo-
yuka no umenu ['poyT PeGep u3 Yurona B mrate VmMHOKC OCTPOUIT paMOTENIECKOIT C IEBATUMET-
POBOM METAITIMYECKOW Tapeskol B coOcTBeHHOM JBope. B 1938 rony Pebep coBepiueHHO He3aBu-
CHMO TOATBEPANI OTKPBITHE STHCKOTO, a 3aTeM MATh JIeT MOCBATUII CO3JaHUI0 KPYITHOMACILITaOHBIX
KapT paauoHeoa.

Teneckon PeGepa Obl1 OecripelieIeHTHBIM /1J1s1 CBOETO0 BpEeMEHU, OJJHAKO OYeHb MaJICHbKUM U
rpyOBIM MO CEroAHSIIHUM CTaHgapTam. To JiM JeJI0 COBpeMEHHbIEe paguoTesiecKolisl. Bo 1Bope oHM
yXke He MoMelIalTcs — 0osiee TOro, JOCTUraloT MUCHOIMHCKUX pa3MepoB. [lepBbIM Mo-HacToseMy
TMTAaHTCKUM PaJUOTeNIECKOINIOM Ha 1uiaHete ctain MK-1, 3anymennsiii B 1957 rony: 310 11e/1bHOCTATb-
Hasl IIOJIHOIIOBOPOTHAS Tapeska auaMmeTpom noutu 80 MeTpoB, KOTOpas HaxoguTcs B AHIIMM, B
oOcepsatopun Ixoapesi-bank nog Manvyectepom. BykBaibHO uepes iBa Mecsilia Mocje OTKPbITUS
MK-1 CCCP 3amyctui nepBblid CIyTHHUK, M OKa3aJI0Ch, YTO Tapeska u3 xoapeni-bsHk — uMeHHO
TO, YTO HYXHO, YTOOBI OTCJIEKMBATh HA OPOUTE STOT KPOLUEYHBIN HIAPUK C 0OOPYIOBAHUEM: TIOJTY-
ywiics nnporotun Cetn JanbHed KOCMUYECKOM CBA3M, KOTOpask CErOfiHS MO3BOJISET HAM CIIEUTh 32
KOCMHUYECKUMHU 30HJaMHU.

Campblii 605b11I0# paguroTesieckor B Mupe Obul noctpoeH B 2016 roay u HasbiBaercst «Cpepu-
YECKUM PAJUOTEINIECKOI C MATUCOTMETPOBOM aneptypon» («Five-hundred-meter Aperture Spherical
radio Telescope», wim npocro FAST). On Haxonutcsa B Kurae, B npoBuHLMM ['yiiuxoy, U 10 IUI0-
11411 TPEBOCXOAUT TpUALATh (pyTOOIBHBIX NoJiel. Eciy nHomaneTsiHe Koraa-HuoOy/Ib OTIPABT HaM
CUTHAJI, IEPBBIMU 00 3TOM Y3HAIOT KUTAMLIBL.

Ecnu nnonnanetsaHe KOFIIa—HI/I6y,HL OTIIPABAT HaM CUI'HAJI, IICPBbIMU 00 3TOM
Y3HAKOT KHTafII.IbI.

VY paanoTesIecKoOoB €CTh PA3HOBHIHOCTh — TaK Ha3bIBaeMble HHTEP(EPOMETPBI, IIPEICTABIS-
1ore coO00i HAOOphl aHTEHH, PACCTABJICHHBIX PSIIaMU Tiie-HUOYIb B CEIbCKOW MECTHOCTU U pado-
TAIOLIMX CUHXPOHHO. B pe3ybrate 371eKTPOHHOIO COBMEINCHUSI CUTHAJIOB BCEX aHTEHH IOTyYaeTCst
eIMHOE M300pakKeHWE PaAMOU3TYyYaAOIINX KOCMUYECKUX OOBEKTOB, 00JaaioIiee CBEPXBHICOKMM
MIPOCTPAHCTBEHHBIM pa3pelieHreM. XOTsI HEIMUCAHbIM JIEBU30M TEJIECKOIOB 3a/10JIr0 10 WHIYCTPUH
OBICTPOTO MUTAHUS CTAJIU CJIOBa «YeM Ooiblle, TeM JIydlle», paauoOuHTepdepoOMEeTPhl — HACTOSIIIHE
BeJIMKaHbI cpeu TesiecKoroB. OIMH U3 HUX — 0YeHb OOJIBIION HAOOP PagMOaHTEHH, PACTIONOKEHHBIM
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63 Cokoppo B mtate Heio-Mekcrko — Tak 1 HaszbiBaetcsi — Very Large Array — «Ouens GoJblnas
aHTEHHas pelleTKa» U COCTOUT U3 27 NBaJUaTUIIITUMETPOBBIX aHTEHH, PACCTABJIEHHBIX HA pejbcax
Ha MPOTSUKEHUH 35 KUJIOMETPOB MYCTHIHHOM paBHUHBL. DTa 00CcepBaTOPHS HACTOJBKO, TAK CKa3aTh,
KOCMOT€HWYHA, YTO UTPAET POoJib 33/IHETO IJ1aHa B HECKOJIBKMX Hay4YHO-(PAaHTACTUYECKUX (PUITBMOB:
«Kocmuueckas omuccest 2010» (1984), «Konrtak» (1997) u «Tpanchopmepsi» (2007). Ectb Takke
Very Long Baseline Array — « AHTeHHasl pelieTka co CBepXJIMHHbIMU Oa3zamu» — 10 1BaamaTrceMu-
METPOBbIX aHTEHH, pacCTaBIeHHbIX Ha NpoTskeHun 7500 kuomerpos ot ['aBaiieB 10 Buprunckux
OCTPOBOB: OHU 00ECTIEUMBAIOT CAMOE BBICOKOE pa3pellieHre CPeii BCeX PaJrOTeNIeCKOIIOB B MUpeE.

Hns uccnefoBaHys MUKPOBOJIHOBOTO W3JTy4€HUsl, CPAaBHUTEJILBHO HOBOHM ISl UHTep(depo-
METPOB 3aJa4d, y HaC eCTb «ATakaMcKasi OoJblliasi aHTeHHAsl peleTka MULTMMETPOBOIO Jvaria-
30Ha» (Atacama Large Millimeter Array, ALMA), pacronioxxeHHasi B JajeKux AHJax Ha ceBepe
Y. ALMA HacTpoeHa Ha JUIMHBI BOJIH OT JI0JIel MIJIJTUMETPa 10 HECKOJIbKMX CAHTUMETPOB U JIAeT
acTpopu3MKaM BO3MOXHOCTh HAOMIOAATh C BBICOKMM pa3pelleHneM KOCMUYECKHe sIBJIEHHS, KOTO-
pble HEe BUJHO B JPYrvX AMana3oHax: HalpuMep, MO3BOJISET U3ydyaTb CTPYKTYPY CXJIONBIBAIOIIMXCS
ra30BBIX OOJIAKOB, KOTJIa OHU MPEBpAIaloTcs B MHKYOATOphl 1ist 3Be31. ALMA HecripocTa pacrnosio-
’KE€Ha B OJHOM U3 CaMbIX 3aCYIUIMBBIX PETMOHOB 3€MJIM — Ha YETBIPEX C MOJIOBUHOW KUJIOMETpax
BBIIIIE YPOBHS MOPs1, TOPA3/I0 BHIIIE BIAXHBIX 00akoB. Boma xopoiia, Korja roToBHUIIb €1y B MHK-
POBOJIHOBKE, HO JIJIs1 acTpOo(hU3UKOB OHA Bpar, MOCKOJIbKY BOISHOHN Map B aTMocdepe 3eMIu racut
YKMCThIE MUKPOBOJIHOBbIE CUTHAJIBI CO BCeW ['aylakTMKU M U3-3a ee MpedesioB. DTU JBa (peHOMeEHa,
HECOMHEHHO, CBSI3aHbl: BOJja — camasi paclpoCTpaHeHHasl MOJIEKyJ1a B Hallel MULIE, 1 MUK POBOJIHO-
BbI€ TIEYKHU pa30rpeBaloT UMeHHO ee. CJIoKUTe Ba U ABa, U BbI IOMMETE, YTO BOJA MOIVIOMIAET MUK-
POBOJHOBBIE YacTOTHL. [103TOMY, €ciM HyKHO MOTy4UTh YMCThIe HAOMIOAEHUSI KOCMHUUECKUX OOBEK-
TOB, HY)KHO MMHUMU3MPOBAaTh KOJIMYECTBO BOISHOIO Iapa MeXAy TeJIecKornoM U BceneHHoil — u
9TOrO U IOOWJIMCH co3/1aTe i ATaKaMCKOUM PEIeTKHY.

%k % %

Ha ynbTpa-KOpOTKOBOIHOBOM KOHIIE 3JIEKTPOMArHUTHOTO CIIEKTPA HAXOAATCS BBICOKOYACTOT-
HBIE U BBICOKO9HEPIMYHbIE FAMMa-JIy4yH C JJIMHAMU BOJIH, U3MEPSEMbIMH B IMKOMETpax (IIpUCTaBKa
«ITUKO-» O3HAYaeT OJIHY TPWUIMOHHYIO YacTh). OHu Obu OTKpHITH B 1900 romy, HO M3 KOocMoca
UX YAAJIOCh YJAOBUTH JMIlb B 1961 roqy npu noMouu tesieckona HOBOM KOHCTPYKIIMY, YCTaHOBJIEH-
Horo Ha 6opty cniyTHuka HACA «3kcmopep-XI». Bee, KTo mepecMoTpen HayYHO-(DaHTaCTUIeCKOro
KHMHO, 3HAIOT, YTO raMMa-JIy4d BPeJHbI [UIs1 310poBbsi. OT HUX, Yero JoOpOro, CTaHellb 3eJeHbIM U
MYCKY/IUCTBIM MJIM TayTHHA MONOJI3ET OT 3allSICTUH, Ja Majo Jii. Ho ele ux oyeHb TpyaHO MoMMarh.
CkBO3b OOBIYHBIE JIMH3BI M 3epKaJla OHU MPOXOST, He 3a/lepKUBasch. Toraa Kak ke ux Habmonats?
B HaumHKy Teneckona Ha «kcmiopepe-XI[» BXOOWI Tak Ha3bIBAEMBIN CUMHTUJUIATOP, KOTOPHIM B
OTBET Ha IOMNaA0IIMe B HET0 raMMa-y4u UCITyCKaeT JeKTPUYECKHU 3apsKeHHble yacTulipl. Ecnu
M3MEPUTh SHEPTUIO YaCTUL], MOKHO CKa3aTh, KAKOT'O poJa BHICOKOHEPTMUHBIN CBET MX CO3AAJI.
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Akcmopep-XI

UYepes aBa rona CCCP, Bennkoopuranus u CILIA noanucanu [JoroBop o 3anperieHiu UcIbITa-
HUI SIEPHOTO OpY:KHs B aTMOc(epe, KOCMUYECKOM IPOCTPAHCTBE U MO, BOAOM, MOCKOIbKY MIMEHHO
B 9THUX CpeAax siiepHbIe OTXOABI JIETKO PACIPOCTPAHSIIOTCS M 3arps3HSIOT TEPPUTOPHIO 32 Tpejie-
JIaMH TOCYAapcTBa, KOTOpoe MpoBeso ucrbiTaHus. Ho B To BpeMs 1L1a XO/oAHasi BOWHA, U HUKTO
HUKoMy He JoBepsil. CIIIA mocTynuiu corjlacHO MPHUHIMITY «JIOBEpsid, HO MPOBEpPsiil», 0COOEHHO
aKTyaJbHOMY B BOGHHOE BpeMsi, M 3aITyCTUJIA HOBYIO CEPUIO CITyTHUKOB — «Besta» — 3a1aueil KoTopbIx
ObLJIO YJIaBJIMBATh BCIBILIKY TaMMa-JIy4yeid, KoTopble BO3HUKJIM Obl, eciii 661 CCCP TaitHo npoBoauiu
sinepHble uctibiTanusl. CIyTHUKHY U TIpaBJa PerucTpyupoBaIi BCIBIIIKY TaMMa-JIydel — PaKTHUECKH
exxeqHeBHO. OJHAKO pyccKue ObLIM HU MpH YeM. ['aMMa-JTyur IpuXOoIuIv U3 NIyOOKOro KocMoca —
Y, KaK TIOTOM YCTAaHOBUJIM yUEHBIE, 9TO ObUIM BU3UTHBIE KAPTOUKU KOPOTKHUX, HO MOIIHBIX B3PHIBOB
JaJIeKUX 3B€3[, TO U JEJI0 MPOMCXOASIIIMX BO BeeeHHOI: Tak poAMIoch HOBOE HAIlpaBJIeHUE B MOEH
HayYHOH JUCLUIUIMHE — FaMMa-acTPOHOMMUSI.
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B 1994 rony ramma-o0cepBaropust uMeHr KoMIToHa cienaia OTKpBITHE, CTOJb ke HEOKHUJaH-
HOE, YTO U OTKPBITHS CITyTHUKOB «Besa»: yacTele BCIBIIIKY raMMa-Iydedl y caMoil MOBEpXHOCTU
3eMi. DTH BCOBILKY NOITYYWIN JIOTUYHOE Ha3BaHUE «aTMOC(epHble raMMa-BCIIBIIIKI». YTO 3TO
— sanepHas kKaractpoda? OueBUAHO, HET, pa3 Bbl celvyac yurtaeTe 3TU CTpoku. He Bce mpupomHbie
raMMa-BCIIBIIIKY OJJMHAKOBO CMEPTOHOCHBI, O0Jiee TOro, He BCE OHM MMEIOT KOCMHUYECKOe MPOUC-
XoXkJeHue. B 1aHHOM ciiyyae He MeHee MSATHIECATH MOJ0OHBIX BCIIBIIIEK €KEeJHEBHO MPOUCXOMAT
B atMocdepe 3emMiid HaJl TPO3OBBIMHU OOJIAKAMHM 3a JIOMI0 CeKYHIBI 10 0ObIYHON MonHuH. OTKyaa
OHM OepyTcsl, MOKa 3araJKa, Ho cCaMble MPaBJONOI0OHbIE TUTIOTE3BI ITIACST, YTO BO BpeMs JIeKTpUYe-
CKO# 6ypu CBOOOZIHBIE TIEKTPOHBI PA3TOHSIIOTCS 10 OKOJIOCBETOBBIX CKOPOCTEH, & MOTOM TOPMO3SITCS
OKOJIO SiIep aTOMOB aTMOC(ephl U pOXKJAIOT TaMMa-JTy M.

%k %k %k

CeropHs1 TeecKomnbl HAOJTIOIAI0T BCE HEBUIUMBbIE YaCTH CIIEKTPa — MHOTAA C 3eMJTH, HO B OCHOB-
HOM U3 KOCMOCa, rie 0030py He MellaeT Norolaroias 3eMHas armocdepa. Terneps Mbl HaOmoaeM
COOBITHS OT HU3KOYACTOTHBIX PaaroOBOJIH B JIECATOK METPOB HHHHOfI OT IIMKa OO0 IIMKa U OO0 BBICO-
KO4YaCTOTHBIX FaMMa-quCfI, JJIMHA BOJIHBI KOTOPLIX HE MPEBOCXOAUT OJHY KBAAPHUJIbOHHYIO JOJIO
Metpa. Takas 6orarast majauTpa 1Mojoc CreKTpa o0eceYnBaeT HencuepaeMblii ICTOYHUK acTpogu-
3UYECKUX OTKPBITUNA. XOTUTE BBISICHUTH, CKOJIBKO Ta3a TauTCsl MEXJAy 3Be3/] B TaakTukax? Pamguo-
TEJIECKOIIBI 3HAIOT ITO JIydllle BceX. be3 MUKPOBOIHOBBIX TEJIECKOIOB HUYEro HEBO3MOKHO Y3HATh O
(hOHOBOM KOCMHUECKOM HM3IIyYeHUH, HEBO3MOXHO IMOHSATH, UYTO Takoe Bosbioi B3peiB. HTEpecHO
TMIOJICMOTPETh, UTO JIENIAETCS B 3BE3IHBIX MHKYOATOpaX, PACHOIOKEHHBIX B INTyOMHAX TATaKTHYECKUX
ra3oBbIX 00;1ak0B? OOpaTnuTe BHUMaHKE Ha TO, YTO JEJIAl0T HH(PpaKpacHbIE TeJIeCKOIbl. 3aHNMMAeTeCh
M3JTyYeHUEM U3 OKPECTHOCTEN OOBIUHBIX M CBEPXMACCHBHBIX YEPHBIX ABIP B LIEHTPE KaKOH-HUOYIb
rajaktiku? K Bammm yciayram ynbTpadpuoieToBble M pEHTTEHOBCKHE TEJIeCKOMbI. XOTHTE TOMI000-
BaThCsl BHICOKOSHEPTMYHBIM B3PbIBOM TMTAHTCKOM 3B€3/1bl Maccoil B copok conHu? Cneaure 3a pas-
BUTHEM COOBITHI B TAMMAa-TEJIECKOTIBI.

Co BpeMeH 3KcriepuMeHTOB [ 'epiesis ¢ COTHEYHbIMU JIyYaMU, «HEBUJUMbBIMHU IJ1a3y», Mbl ITPO-
Aenany ONTUA MyTh U Ternepb MOXKeM HCCeoBaTh BceleHHylo Kak OHa ecTh, a He KakoW OHa
kaxercs. ['epresns 661 HaMu ropauiicsi. Mbl 00pesu MOATIMHHOE KOCMUYECKOe 3peHHe, JTUIIb YBHUICB
HEBUIUMOC — OCJICIIMTCJIbHYIO COKPOBUIITHUILY OOBEKTOB U HBHCHHﬁ, MpOUCXOOAIINX BO BCEM KOC-
MoOCe U BO BCE BpeMeHa, KaKasi B MUHYBIIIME BEKa M He CHUJIACh HayKe.
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10. Me:xay miaanert

N3znaneka kaxercs, Oynro Hama CojiHeuHast cucteMa Iycra. Ecim 3akmounts ee B cepy —
Takylo OOJIbIIIyI0, YTOOB B Hee ToMecTuiIach opouTa HertyHa, camoli jajibHel TUiaHeTsl (HEeT, He
[TnyToHa, ¢ 3TUM TPUAETCS CMUPHUTHLCS), — 00bEeM, 3aHAThIA camMuM COJHIEM, BCEMU TUIaHETaMU
Y MX CIYTHUKAMH, 3aiMeT 4yTh OOJIbIIIe OJHON TPUJUTMOHHOW YaCTH OXBAYEHHOTO MPOCTPAHCTBA.
OpHako Ha caMOM [iesie OHa JAJIEKO He ITyCTasi: B IPOCTPAHCTBE MEX/1y IUIAHET COZIEPKaTCsl BCEBO3-
MO>KHbIE OOJIOMKH, KaMEIIIKH, JIe/IsTHbIE APk, MbLTb, TOTOKU 3apsKEHHBIX YaCTHIL U TATbHOOOIHbIE
KOCMUYecKHe 30Hbl. Kpome Toro, mpocTpaHcTBO MPOHU3AHO YYJOBUIIHBIMU I'PABUTAIIMIOHHBIMU U
MAarHUTHBIMHU MOISMHU.

MeKI1aHeTHOE TTPOCTPAHCTBO HACTOJILKO HE ITyCTOE, YTO 3eMJIsl, IBUTASICh TI0 OPOUTE CO CKO-
pocthio 30 KUJIOMETPOB B CEKYH]1y, BCTPEYAET COTHU TOHH METEOPUTOB €KEHEBHO — ITIOUTH BCE OHU
He KpyIHee NecYrHKU. M mouTH Bce CropaioT B BEpXHUX CIIOsIX aTMOCcepbl, TOCKOJIBbKY BPe3aloTcs B
BO3JIyX C TaKOW SHEPrueu, Yto UCHapsIoTCs OT coyaapeHus1. Hamn Xxpynkuii Guoiornyeckuit Buj1 3Bo-
JIOIMOHUPOBAJT TIOJI STUM 3aIUMTHBIM cJloeM. bosiee KpyIHble METEOPUTHI — C TEHHUCHBIN MY pa3-
MEPOM — pa30rpeBaloTCs OBICTPO, HO HEPABHOMEPHO M 324aCTYIO PA3JIETAIOTCS] HA MHOKECTBO MEJTKUX
00JIOMKOB, a yke ToToM uctapsitotcs. Eie 6osee KpyIHbie METEOpUThI 0OroparoT 1o MOBEPXHOCTH,
HO BCE JKe JI0JIeTaloT JI0 oBepxHocTH 3emiin. Kazaoch Obl, 32 4 Musutnapaa 600 MAJUTHOHOB 0OXO/IOB
BoKpyr CosHita 3emiist IoJKHA ObljTa MOYMCTUTH BECh MYCOP Ha CBOEM OpOMTaILHOM ITyTH. OTHAaKO
KOTrJa-TO Bce ObUIO ropasfo Xyxe. B TeueHne nomymwiapa jet nocie (popmupoBanust ConHila
Y €ro IJIAHET Ha 3eMJTI0 MAAAJI0 CTOJIBKO BCSAKOIO XJIaMa, YTO OT MOCTOSIHHBIX SHEPTUYHBIX COyape-
HUM, BbIpaOaThIBaBIIMX TEIUIO, aTMOcdepa 3eMin Oblla pacKkasieHa, a 3eMHasi Kopa — paciijlaBjieHa.

OnuH 0cOOEHHO OOJBITION METEOPUT CTAJT TPUIMHON BOZHUKHOBeHUsI JIyHbI. [IpoObI TyHHOTO
IpyHTa, TIOJTlyYeHHbIE aCTPOHABTAMU C «ATIOJJIOHA», TIOKA3aJIv, YTO TaM HEOKHMJAHHO MaJIOo XeJie3a 1
APYTUX MACCUBHBIX JIEMEHTOB, ¥ 3TO TOBOPUT O TOM, uT0 JIyHa, CKOpee Bcero, BhpBaiach U3 OeTHOM
KEeJIe30M 36MHOU KOpPbl 1 MAHTUU OCJIe CTOJIKHOBEHUSI M0 KacaTeJIbHOM C 3aJIETHOM MPOTOILIaHETON
pazmepoM ¢ Mapc. OpOuTanbHBII MycOp, OCTAaBILIUICS MOC/E TOM BCTPEUH, CryCTUiICS U chopMHU-
POBaJI Halll MPEJIECTHBIN CIyTHUK C HU3KOH TIOTHOCTHIO. [TOMUMO 3TOr0 CEHCAIIMOHHOTO COOBITHS,
MIEPUOJ TSKENION OOMOAPIUPOBKY, KOTOPBIM 3eMilsl Mepeskuia BO MIIaJIeHUECTBe, He YHUKAJIEH /sl
IUIaHeT U APYrux KpynHbIX HeOecHbIX Ten ConHeuHoM cucTeMbl. Bce OHM BblAEpXkai MOJOOHBIN
HATHCK, ¥ TIoBepxHOCTH JIyHbI 1 MepKypusi, Ha KOTOPBIX B OTCYTCTBHE BO3/1yXa He ObLJIO ¥ SPO3UH,
COXPaHUJIM MHOTO CBUETENHCTB TOH MOPHI B BUJIE KPATEPOB.

[IpoOBl JIyHHOTO TpyHTa, TOJNyUYEHHBIE ACTPOHABTAMU C «ATIOJIJIOHA»,
MOKAa3aJli, YTO TaM HEOKHUJIAHHO MaJIo eje3a U JPYriMX MacCHUBHBIX JIEMEHTOB, U
9TO FTOBOPHUT O TOM, 4To JIyHa, CKopee Bcero, BRIpBasiach U3 O€IHOM jKeJle30M 3eMHOM
KOPbl ¥ MAHTUM TOCJI€ CTOJIKHOBEHHMSI 0 KacaTeJIbHOM C 3aJIETHOW MPOTOILIAaHETON
pasmepom ¢ Mapc.

[Ipamel OT KOCMHUYECKOTO Mycopa, ocTaBilerocs nocie gpopmupoanust COTHEYHOIN CUCTEMBI,
BUJIHBI HE TOJIBKO B HEW CaMOM: MEXKIUIAHETHbIE OKPECTHOCTH TAK)Ke COAEPKaT KAMHU BCEBO3MOK-
HBIX pa3MepoB, BeIOMTHIE U3 Mapca, JIyHbl n 3emitn oTiaueit rmociie CKOpOCTHBIX coyaapeHuid. Kom-
MBIOTEPHBIC MOICIIA l'[aIIeHI/Iﬁ METEOPUTOB Y6GIH/ITCJIBHO IMOKa3bIBAIlOT, YTO INOBCPXHOCTHLIC KaMHU
BO3JIE 30H yJapa BHIOMBAET BBEPX C TAKOW CKOPOCTBIO, YTO OHU PBYT I'PABUTAIIIOHHBIE Y3bI C POTHBIM
HeOecHbIM TesioM. Ecin yuecTb, CKOJIBKO Ha 3eMJTIo TIONagaeT METEeOPUTOB MAPCHAHCKOTO TIPOUCXOK-
OEHUA, MOXHO CACJIaTh BBIBO/I, YTO Ha HAC €KE€IrOAHO CHIIIJIETCA JOX b U3 ThICSIYM TOHH MapCI/IaHCKOI';I
nopozbl. BO3MOKHO, MPUMEPHO CTOJIBKO K€ IOCTUraeT 3emiiv ¢ JIyHsl.
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Oo6parnas cropoHa JIyHbl

B cymHocTH, HaM He Hy:KHO ObUIO JieTeTh Ha JIyHy, 4YTOObI OMYYHTh JIYHHBIA IpyHT. MHOXe-
CTBO JIYHHBIX OOJIOMKOB MaJal0T HA HAC CaMH, MPOCTO MBI MX HE BHIOMpaeM, U K TOMY e BO BpeMeHa
MIPOrpaMMbl «ATOJIJIOH» MBI eIlle He 3HaIU 00 STOM.

k %k %k

BonbimHcTBO acteporoB B COMHEYHOU cHCTeMe KUBYT U padOTaloT B IJIABHOM MOsICE acTe-
pOMIOB, OoJiee WM MeHee IUIOCKOH 30He Mexay opoutamu Mapca u Onurepa. 1o Tpaauimu Kto
OTKPBUT aCTepOU/I, TOT U HA3bIBAET €ro KaK XOoueT. XyIOKHUKU OOBIYHO N300pakaloT MosiC acTepo-
U/IOB KaK JTAOMPUHT U3 KAMEHUCTBHIX OOJIOMKOB, MPOTSHYBIIUICS IUPOKUM KOJIBIIOM B TIOCKOCTU
CoHeuHOH cHCTeMBI, OTHAKO 00I1asl Macca 3TOro Mosica CocTapisieT MeHee 5 % macchl JIyHbl, KOTO-
pasi cama cocTaBJIsieT UyTh OOJIblie MPOLEHTa Macchl 3eMun. Bpoze Obl mycTsik. OJHaKO U3-32 HAKOI-
JIEHHBIX BO3MYIIIEHHI OPOUT acTepOUIOB CPey HUX BCeraa ecTh CMEPTOHOCHAs TPYyIMIa HeOEeCHBIX
TeJI, YbM IKCIEHTPUUYECKIe OPOUTHI TIepeceKaloT 3eMHYI0. [IpocThie pacueTs MOKa3bIBAIOT, YTO OOJb-
[IMHCTBO U3 HUX B TeUeHHUe ONMKAMIIero MAUTMOHA JIET CTOJIKHYTCA ¢ 3eMyield. Actepous TuaMeT-
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oM OoJIbIIIe KMIOMETpa TPU CTOJIKHOBEHUY MTPUHECET JOCTATOYHO SHEPTUH, YTOOBI Pa3pyIIUTh KO-
CUCTEMY 3eMJI1 U IIOCTABUTH 6OHLHII/IHCTBO BUAOB )KUBOTHBIX IIOJ YI'PO3Y UCUC3HOBCHU .

3710 OBLIO ObI CKBEPHO.

AcTtepoupl — HE eJUHCTBeHHBbIE HeOeCHBIE Tela, OnacHble I Ku3HU Ha 3emuie. EcThb ere
nosic Koiirepa: 3T0 Kumamiasi KOMeTaMy KOJIbIIEBUIHASI 0OIACTh, HAUMHAIOINIASCS cpa3y 3a OpOUTOM
Henrtyna u Bkmodatonias B ce0s [nyroH. Bo3dmokHO, oHa mpojomkaercs 3a opouty HenryHa Ha
paccrosiHue, paBHoe auctaniimu oT Henryna no Connua. Amepukanckuit actpoHom ['epapa Koiirep,
ponuBmmiicss B Hupepnanmax, BRIABUHYJ THUMOTE3Y, YTO B XOJOMHBIX ITyOMHAX KOocMoca 3a opOu-
Tor HertyHa coxpaHWiIcsi 3aMOPOKEHHBI MYCOp, OCTaBIMiics nocie popmupoBanust COTHEUHOM
CUCTEMBI. HOCKOJIbe TaM HET MACCUBHBLIX IJIAHET U IaJaTb HEKYQA, 6OJII>HH/IHCTBO ITUX KOMET 6yILYT
Bpamarkcs 1o opoute Bokpyr CojHIIA ellle MUJUTAAP/IB JIeT.

ACTCpOI/I)II)I — HE€ €OUHCTBCHHBIC H€6CCHI)I€ TEJa, OIIACHBIC OJI1d XHWU3HU Ha
3emie.

Kak u B nosice acreporioB, HeKOTOpble Tesa U3 nosica Koiinepa Bparaiores o SKCUEeHTpuye-
CKMM opOuTaMm, nepecekaloimmM opOuTsl apyrux mianer. Opouty Hentyna nepecekator [lnyToH u
aHcaMOJIb ero coopatbeB 1of HazBaHueM «ILimyTrHO». Ipyrue oobekTsl 13 nosica Koiinepa goneraior
Aaxe /10 BHyTpeHHUX oOnacteir COTHEUHOHN CUCTEMBI U MepeceKaloT OpOUTHI IUIaHET Kak nonajo. B
UX YMCJIO BXOOUT M KomeTa [ajutes, camasi 3HaMeHUTask U3 BCEX KOMET.

A naneko-aaneko 3a nosicom Koiinepa, Ha momyTH K OMyKalMM 3Be3/1aM, pacCKUHyach cde-
puyeckas peepBalivs KOMET noj] HazBaHueM o0s1ako Oopta — B yects IHa Oopra, roJuIaHICKOTO acT-
podu3KKa, NepBbIM BBIIBUHYBIIETO TMIIOTE3Y 00 €€ CYIIECTBOBAHMU. DTa 30HA OPOKAAET KOMETHI C
OOJIBIIMM [EPUOJOM OOpaILieHUsI — TOpa3o OoJIbLIE, YEM YesloBeYecKas kKU3Hb. B ominuue oT Komer
u3 nosica Koiinepa, kometsl u3 nosica Oopra MOryT magarh BO BHyTpeHHUe obOnacti ColHeuHo
CHUCTEMBI 1101 JIIOOBIM YIJIOM U OTKY/IA YTOAHO. JIBe camMbIX spKUX KOMeTbl 90-X rojioB MpoILIOro Beka
— KomeThl Xeitna — Borma u XskyTaks — nporcxoaniu u3 ooiaka Oopra u B Onvkaiiiem Oyayiiem
HE BEPHYTCS.

Ecnu Obl HatM rm1a3a BUeaM MarHuTHele nosist, KOnurep Obu1 Obl B A€CATH pa3 OoJblile TOTHOM
Jlynsl. Bce kocMuyeckue Kopadiu, KOTOpble OTIpaBisioTcs Ha FOnuTep, JOIKHBI KOHCTPYHPOBAThCS
¢ yyetoMm 31or MolHou cuiibl. Kak nokazan B XIX Beke anrnmiickuil ¢pusuk Maiikn ®apaneit, eciu
MPOTSIHYTh [TPOBOJIOKY Yepe3 MarHUTHOE 110J1e, Ha Hell co3aeTcsl pa3HOCTh MOTEHIUAJIOB. [ToCKObKY
KOCMHUYECKHE 30H/Ibl METAUIMYECKUE U JIETAT O4Y€Hb OBICTPO, B HUX MHIYLMPYETCS IEKTPUUECKUI
TOK. DTOT TOK F€HEPUPYET CBOE MArHUTHOE T10JI€, B3aMMOJIEHCTBYIOILEE C MATHUTHBIM TIOJIEM CPEABbI,
YTO TOPMO3UT JIBUKEHHUE 30H[A.

Korga s nogsoaun GanaHc B nocieqHuid pa3, BOKpyr IuiaHeT B ColHEeuHOH cucTeme Bpallia-
J0Ch 56 CIYTHUKOB. A MIOTOM B OIHO IIPEKPACHOE YTPO MPOCHINAIOCH U Y3HAI0, 4TO BOKpyr CarypHa
OTKpbLIHM elie AecsATok. [locne 3Toro ciyyas s peruit Oosblile X He cUuTaTh. Tenepb MeHs MHTepe-
CYET TOJIbKO OJJHO: MHTEPECHO JIM TYy/a HABEAAThCS WM MX Mou3ydarh. [1o HEKOTOphIM IapaMeTpam
cryTHUKU B COTHEUHOM CUCTEME IOpa3Jo YIMBUTEIbHEE IUIAHET, BOKPYT KOTOPHIX OHM BpalllalOTCA.

k% %k

Jlyna, cnytauk 3emun, npumepHo B 300 pa3 menbiie CosHIa B JUaMETPE, HO MPU 3TOM B
300 pa3 6mmxe K Ham, ostomy Conuie u JlyHa Ha HeOe OMHAKOBOIO pa3Mepa — 3TO YHUKAJIbHOE
COBMaZIeHNE, KOTOPOro He HaOogaeTcst OOobllie HU B OTHOH Mape I1aHeThl ¥ cliyTHUKA B COTHEYHOU
CHUCTEME: UMEHHO M03TOMY MOJIHBIE COJHEYHbIe 3aTMEHMs Y Hac Tak ¢otoreHHu4YHsl. Kpome Toro,
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3emuis ynepkuBaeT JlyHy NpHIIMBHBIM 3aXBaTtoM: y JIYHBI OIMHAKOBBIE EPUOLIB OOpAIlleHNsI BOKPYT
CBOEM OcH 1 BOKpYT 3emuid. Bo Bcex Takux cilydasix 3aXBauy€HHBIN CITyTHUK BCETja IOBEPHYT K CBOE
TJTAaHETe OTHOW CTOPOHOM.

Cucrema cnytHukoB IOmurepa — KOMIaHus YyJakoB U OpuruHaioB. Mo, Ommkailinmii cryT-
HuK lOnurepa, Toxxe HaXOAUTCSA B MPUIMBHOM 3aXBaTe U IMOJBEPraeTcsl NOCTOSTHHOMY MeXaHWYe-
CKOMY HaIPSKEHUIO M3-3a I'PaBUTAIIMOHHOTO B3auMonencTBus ¢ HOnmrepom u ApyrumMu CoyTHH-
KaMH, OTYETO 3TOT MaJIEHbKHI IIAPUK TaK Pa30rpeBaeTcsl, YTO €ro BHYTPEHHUE MOPOJbI IUIABATCS:
HenapoM Mo npuHagie:xxuT pekopa 1o ByJIKaHUuueckor aktTuBHOCTU B CostHeuHou cucteme. Ha cyT-
nuke lOnmrepa Epporne cronsko HyO, uto Graromgapst MexaHu3my pas3orpeBa, TakoMy ke, Kak U Ha
No, nen nox noBEpXHOCTBIO pacTasil U MOTy4UsICs TEIUIbl OKeaH. Eciu rae-To v ectb noyTy Takas
e NozXxosAIIas cpeja AJisl pa3BUTHSA KU3HHU, Kak Ha 3emJe, To 310 Ha EBpone. OquH Moii cotpya-
HUK-XYIOKHUK CIIPOCHJI, KaK Ha3bIBIUCH Obl MHOTUIAHETsIHE ¢ EBporbl — Heyskenu eBponeiipi? B
OTCYTCTBHE OoJiee OIXOISAIIEro OTBETa MPUIIUIOCH CKA3aTh «Ja».

Campiii Oonbinoit cnyTHUK InytoHa XapoH Tak BeJMMK M Tak OMM30K K [LmyToHy, 4TO OHHM C
[TnyToHOM 00a Mo¥iMau IPYr Apyra B MPUIMBHBIN 3aXBaT: UX MIEPUOJILI OOpAIleHHs TT0 OpOUTe APYT
BOKPYT JIpyra ¥ Ieprofibl 0OparieH st BOKPYT CBOEH OCH ONMHAKOBBI. DTO Ha3bIBAETCS IBOWHON NPH-
JIMBHBIN 3aXBaT — 3BYYUT KaK ellle He N300peTeHHbIN OOPIIOBCKUI TPHEM.

CIyTHUKM IUIAaHET NIPUHATO HA3blBaTh B YECTb IPEBHETPEUECKUX MUDOIOrMUECKUX MEPCOHA-
el B )KM3HU JPEBHETPEUYECKOro aHajiora Toro puMcKoro 0ora, B 4eCTb KOTOPOTO Ha3BaHa IJIaHETa.
CBerckasi )KM3Hb Y aHTHYHBIX OOroB ObLIA OUEHb 3allyTaHHasl, IO3TOMY HEOCTAaTKA B MEPCOHaXaX
MBI HE UCTIBIThIBaeM. EMHCTBEHHOE UCKIIIOUEHKE U3 STOTO MpaBila — CIIyTHUKHU YpaHa, Ha3BaHHBIE B
YECTb Pa3IMUHBIX [JIABHBIX T€POEB aHIIMICKON KJIACCUYECKOH JIMTepaTypbl. AHIJIMICKUI aCTPOHOM
VYunbsam Iepiesnbs nepBbIM 0OHAPYKIJI IUIAHETY, KOTOPast HAXOQUTCS AJIbIle OCTAIbHBIX, BUMMBIX
HEBOOPYKEHHBIM TJIa30M, U ObLT TOTOB Ha3BaTh €€ B YECTh TOTAAIIHErO KOpOJis, KOTOPOMY BEPHO
cayxui. Ecium Ob1 capy YuuibsiMy 3TO yaaioch, CIIMCOK IJTaHET BhINIsiAes Obl Tak: Mepkypuii, Benepa,
3emis1, Mapc, FOmurep, Carypa u 'eopr. K cuactbio, 3qpaBoMbIciive BO3001a1a10, U HECKOJIBKO JIeT
CITyCTS IJIaHEeTa MOoJIyynia Kiaccuueckoe uMs YpaH. OJHako cnyTHUKM ero ['epiuens npenioxui
Ha3bIBaTh B uecTh repoes nbec Lllekcrmpa u nosm [Noyna, v 3Ta Tpaauiws coomonaeTcs A0 CUX Mop.
Cpenu 27 criyTHUKOB YpaHa ectb Apuanb, Kopaenus, de3nemona, Jxynberta, Odenus, [oprus,
[Mak, YmMOpwanb u Mupanaa.

CorHIle TepsieT BEIIECTBO C MOBEPXHOCTH CO CKOPOCTHIO OOJbIlIe MUJUTMOHA TOHH B CEKYH/LY.
Mbl Ha3blBa€éM 3TO COJHEYHBIM BETPOM, KOTOPBIA COCTOMT W3 BBICOKOSHEPTMYHBIX 3apsKEHHBIX
YyacTull.

[ToTok yacTuil MUMTCS CKBO3b ITPOCTPAHCTBO CO CKOPOCTBIO B THICSIYM KWMJIOMETPOB B CEKYHILy U
OTpaKaeTcsl MAarHUTHBIMU TOJISIMU IU1aHeT. Toraa 4acTULbl YCTPEMIISIOTCS O CITMPAJIM K CEBEPHOMY
Y 10)KHOMY MarHUTHOMY TOJTIOCY, O0MOapIUpyIOT MOJIEKYJIbI Ia3a U 3a)KUTaloT B aTMOC(epe MHOTO-
[[BETHBIE TIOJISIpHBIE cUsiHKSA. KocMuueckuid Tesieckon uMeHn Xad0/a 3aperucTpupoBall MOJIsipHbIE
cusiaus y nomocoB CarypHa u lOnmrepa. A Ha 3emiie ceBepHbIE U I0KHbIE CHSTHUS — aBpopa Oope-
aJIUC U aBpopa ayCTPAJIUC — CIIyKaT MMOCTOSIHHBIM HAIIOMUHAHKEM O TOM, KaK IIPEKpacHa 3aluTHas
arMocdepa.

[IpunaATO CuMTaTh, UTO 3€MHAS aTMOC(Epa JOCTUTAET JIECATKOB KUJIOMETPOB OT TOBEPXHOCTH.
CrnyTHUKY Ha «HU3KHX» OKOJIO3EMHBIX OpOHMTax, Kak MPaBUIIO, JIETAIOT Ha paccTtossHuu oT 150 mo
600 KuIOMeTpOB OT 3eMJIH U MPOXOASAT MOMHBIA 000pOT nprMepHO 32 90 MuHYT. plaTh Ha TaKOU
BBICOTE HEBO3MOXKHO, OTHAKO KOE-KaKue aTMOC(epHble MOJIEKYJIBI €111e BCTPEYaloTCs — U UX JI0CTa-
TOYHO, YTOOBI MOCTENEHHO MCTOIIATh OPOUTAIBHYIO SHEPIUI0 HUUYETO He MO03PEBAIOIINX CITyTHH-
KOB. UTOOBI MPeo10NeTh COMPOTUBIIEHUE BO3/1yXa, CIyTHUKY HYKHO MEPUOANYECKH AeNaTh PbIBKH,
MHaye OH ynaAeT Ha 3eMJII0 U CTOPUT B IUIOTHBIX CJIOSIX aTMOC(EPHI.
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COJIHH€ TEPACT BEIIECTBO C MMOBEPXHOCTHU CO CKOPOCTbHIO 00JIbIlIe MUJUIMOHA
TOHH B CEKyHZAY. Mbl Ha3zbplBaéM 3TO COJIHEUHBIM BETPOM, KOTOprﬁ COCTOUT M3
BBICOKO9HCPIMYHbIX 3aPAKCHHbIX YaCTHULIL.

AJnbTepHaTUBHBIN CIOCOO OMPEAEIUTb, Ie MPOXOIUT IPaHULIA aTMOC(EPBI, — 33/1aThCs BOIIPO-
COM, I/ie TUIOTHOCTh MOJIEKYJ aTMOC(DEPHBIX ra30B paBHA IJIOTHOCTH MOJIEKYJ Ta30B MEXKIUIAHET-
Horo npoctpancTsa. [Io TakoMy orpesie/IeHrIO TOJIMHA 3eMHOM aTMOC(EPBI COCTABIISIET HECKOJIBKO
ThICSY KMJIOMETPOB. 1 0pa3fio Belllie 3TOro ypoBHs, Ha paccrossHuM B 40 000 KMJIOMETPOB OT MOBEPX-
HocTU 3emu (O[Ha iecsiTast paccTossHusA 10 JIyHbl), MpOXOAST OpOUTHI CITyTHUKOB CBSI3U. DTa BICOTA
n30paHa He TOJILKO MOTOMY, UTO 3eMHasl aTMocepa MepecTaeT OKa3blBaTh Ha CIIyTHUKHU CYIIECTBEH-
HOE BJIMSIHUE, HO U ITOTOMY, YTO Ha HEll CKOPOCTh CITyTHUKA TAaKOBA, YTO OH COBEPLIAET OIMH 000POT
BOKPYT 3eMJI poBHO 3a cyTKU. Kora opOurta ujeanbHO coracyercs ¢ TEMIIOM BpallleHust 3eMJId,
CITyTHUK CJIOBHO NMApUT HaJl OIHOM TOYKOM, a 3HAYMT, CIYKUT UJIEAJIbHBIM MEPEJAATYMKOM CUTHAJIOB
ME>X/1y Pa3HbIMHU OOJIACTAMM 36MHOI IMOBEPXHOCTH.

k %k %k

3akoHbsl HbloTOHa 0c000 OroBapuBalOT, YTO, XOTS I'PaBUTALMSA IUIAaHETHI cladeeT, Koraa OT
Hee yJaJiselllbCsl, HET TaKOro pacCTOsIHMS, Ha KOTOPOM OHa Oyner paBHa Hyso. ITnanera FOnutep
CO CBOMM MOIIHBIM I'PAaBUTALIMOHHBIM TOJIEM OJIarONOIy4YHO OTPaXaeT MHOXKECTBO KOMET, KOTOpbIe
Moru Obl HATBOPUTH OeJl, MoMa i OHU BO BHyTpeHHIo0 ConHeunylo cuctemy. lOnurep ciyxut s
3eMuu rpaBUTALMOHHBIM IIIUTOM — MYCKYJIUCTBIM CTapIIMM OpaToM, Oiarogapsi KOTopomy Ha 3emJie
CIIy4aloTcs 0JTHe, 10 CTO MUJUTMOHOB JIET, IEPHO/bl OTHOCUTEIBHOTO MUpa U MOKOs1. be3 mokpoBu-
tesberBa KOnmTepa cokHOM sKM3HU ObUTO Obl HEIPOCTO CTaTh TAKOMW, KaKasi OHA €CTh, TOCKOJIbKY OHA
MOCTOSIHHO HaXOAMJIach Obl MO YTPO30i BRIMUpPAHUs B Pe3y/bTaTe KaTacTpo(UiecKoro CTOJIKHOBE-
HUS C KaKUM-HUOY/Ib METEOPUTOM.

Koraa mbl 3ammyckaem B KOCMOC 30H/Ibl, TO IPAKTUUYECKU BCET/1A SKCIUTyaTUPYeM I'PaBUTAIIMOH-
Hble MoJis apyrux miaHet. Hampumep, 30H1 «Kaccunmn», nooeiBaBimii Ha CaTypHe, JBaK/abl 3apy-
YUJICS TPaBUTALIMOHHOW MOMOILbI0 BeHepsl, onuH pa3 — 3emiu (BO BpeMsi 0OpaTHOro MpoJjiera) u
onuH pa3 — lOnurepa. TpaekTopun OT IIaHETHI K IUIaHeTe, HAIOMMHAIOIIUE MyTh OMJUIMApIHOIO
[11apa, MHOTOKPATHO OTPaKaloLIerocst 0T OOPTUKOB, BCTPEYAIOTCSA CIUIONIb U psiioM. MHaye Haim
KPOLIEYHBIE 30H/Ibl HE CMOIIM Obl HAOPATh IOCTATOUYHO CKOPOCTU M SHEPIUU U A00PAThCs J10 LeIU —
O/IHUMH JIMIIb PYKOTBOPHBIMU PAKETHBIMU JBUTATENISIMU 3€Ch HE OOONTUC.

B Tom, uTo Mexy riaHeT B Haulell ColHeuHOH cucteMe OONTAeTCsl CTOIbKO MYCOpa, Terepb
BUHOBAT U 5. B Ho0pe 2000 roga acrepous u3 ocHoBHOTO nosica 1994K A, kotopslil oTKpbuUH [3BU
Jlesu u Kaponun lymeiikep, Ha3Bamu 13123—-TaiicoH B Mo1o yecTb. MHe 9T0 HeOObIYaiiHO MPUATHO,
O/IHAKO OCOOEHHBIX MTPUYMH 3a3HABATHCS 3/1€Ch HET: aCTEPOU/Ibl YACTEHBKO HOCAT OOBIUHBIE YeJIOBe-
yeckue umeHa, Hanpumep, Ixonu, Iappuer wm Tomac. Ha cBere ects gaxe acrepouabl MepiuH,
Jxenmc bonn u Canra. VIX HacCUMTBIBaeTCA YK€ COTHU ThICSY — TOTO U IVISIM, Y HAC KOHYUTCSA 3amac
umeH. He 3Halo, HaCTaHeT JIM Takoi JIeHb, HO 51 YTEIaloCh, YTO MO KOMOK KOCMHUYECKOTO MYycopa
HE OIMHOK — B MEXKILJITAHETHOM IPOCTPAHCTBE MOJHBIM-TIOIIHO XJIaMa, HA3BaHHOI'O B YECTb JIIOZIEH,
pEabHbIX U BHIMBILIUICHHBIX.

A eme g paj, 4TO B JAHHBIA MOMEHT MO aCTepOU]] He JIETUT K 3eMJie.
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11. Dk30miaanera 3eMas

C mecra Ha MecTO Ha 3eMJIe MOKHO MEPEMEIATBCS MO-Pa3HOMY: KOMY HPABUTCS ILIBITh, KOMY
oerarb, KOMy XOAUTb, KOMY TIOJI3aTh, — HO JIIOOOH M3 3THX CIIOCOOOB JaeT BO3MOKHOCTD MOTI000-
BaTbCsl BOIM3M HEMCUEPNAEMOil COKPOBHUIIHUIIEH BCAKMX 3€MHBIX AUKOBMH. TO 3aMETHINb JKUIIKY
PO30BOr0 M3BECTHSIKA HAa CTEHE KaHbOHA, TO YBUAMIIb, KaK O0XKbs1 KOPOBKA €CT TJIIO Ha CTe0ie po3bl
WM KpaOWK BBIKAIbIBaeTCsl M3 recka. Hajgo TombKo MpucMOTpeThesl.

Ecnu msapeTs B WUTIOMUHATOP B3JIETAIOLIETO CaMoJIeTa, BCe 9T JeTad ObICTPO MCYE3aloT.
Hukaknx BKycHeHbKHX T/1eil. HUKaKkuX JM0OOMBITHRIX KPaOUKOB. BEIXOMHIIB Ha KPEHCepCKYIo BHICOTY
KUJIOMETPOB B JIECATh — U YK€ HE y3Haelllb CETKY KPYIHBIX aBTOCTpal.

Korga nogHuMaenbes ele Bulllle, B KOCMOC, AeTajly MPOoAoJIKAIOT nponajark. 13 nunomuHa-
TOpa MexayHapoOHOM KOCMUYECKOW CTaHIIMM, KOTOpasi MPOXOOUT Ha BbicoTe okoio 400 KuiomeT-
POB, IHEM MOXHO pasmuuuTh [apuxk, Jougon, Helo-Vopk 1 Joc- AHTkeNec, HO TONBKO IOTOMY, 4TO
B ILIKOJIE HA ypOKe reorpauu BelyYMJI, i€ OHU HaxonsATcs. Houblo KpyIHble roposia, KOHEUHO, SIPKO
cBeTATCA. [JHeM, BONPEeKH pacpocTpaHeHHOMY MHeHuI0, Benmkue nupamuel B ['n3e, ckopee Beero,
HE YBUJUIIb, a BEIMKyI0 KUTAlCKYIO CTEHY — M NTogaBHO. OTYacTH OHU HE3aMETHBI IIOTOMY, YTO IO
L[BETYy CJIMBAIOTCA C IOYBOM M KAMHEM OKpyskaroulero neizaxa. 1 xors Benukas kuraiickas cTeHa
TSHETCS Ha THICSAYM KWJIOMETPOB, B IIMPUHY OHAa BCEr0 METPOB CeMb, TOpa3lio yxke heiepalbHbIX
aBTOCTPaJ B AMepHKe, KOTOPBIE eJle-eJie pa3InuMMBbI ¢ 00pTa TPAHCKOHTUHEHTAJIBHOTO aBUaIaiHepa.

C opOuTH HEBOOPYKEHHBIM IJIa30M ObUIM BUIHBI KITyOBI IbIMa OT TOPSIIIMX HE(PTIHBIX BBIIIEK
Kygeiita B koH1Ie niepBoil BoiiHBI B Ilepcuackom 3anuBe B 1991 roay u ot ropsaumx OarieH-01m3-
Heros BeemupHoro Toprosoro nentpa B Heio-Hopke 11 centa6pa 2001 roma. Kpome Toro, orTyna
BU/IHBI TPAHULIBI MEK/ly KOPUUHEBBIMH 3aCyIUIMBBIMU 3€MJISIMU U 3€JIEHBIMU OpolIaeMbIMU. BoT, B
00IIEM-TO, ¥ BCE — JIOAX OOJIbIIIE HE COTBOPUIM HUYETO TAKOTO, YTO MOKHO PA3JIMYUTh C BHICOTHI
B HECKOJIBKO TBHICSY KWJIOMETPOB. 3aTO SBJIEHUS NIPUPOIBI OTTYAA BUIHBI IPEKPACHO — HAIIPUMED,
Oypu B MeKCUKaHCKOM 3aJIMBe, JIEJOXO/1 Ha ceBepe ATIAHTUKH, U3BEPKEHUs BYJIKAHOB € YTOIHO.

C JIynsl, 10 KoTopoii outr 400 000 kunomerpos, Helo-Hopk, TTapusk 1 ocTajbHbIe roposia-
O1eCTKM He BUJHBI Jaxe Kak Mespyaiiive uckopku. Ho qaxke oTTyaa MOXHO pas3riiseTh, Kak JBU-
XKYTCs 110 IJ1aHeTe KpyIHble atMocdepHble (ppoHTe. C Mapca, Korja oH HaxoauTcsl Oivke BCero K
3emiie — Ha pacCTOSTHUM pUMepHO S0 MIJUTMOHOB KMJIOMETPOB, — B OOJIBIION JTIOOUTEILCKUI Tele-
CKOI MOXHO Pa3ryIsieTh KPyIHEHIIe TOpHbIE LIEMH CO CHEKHBIMU BEPIIMHAMU U KOHTYPBI 36MHBIX
KOHTHHeHTOB. Eciu ke ynerers Ha HentyH, 3a yeTslpe ¢ M0JI0BUHON MUJUTMAPAA KMJIOMETPOB, — I10
KOCMHYECKUM MacITabam 3T0 CoceHsIs yiuIa, — camo COJTHIIE CTaHeT B ThICSYY pa3 TycKJiee 1 OyaeT
3aHMMaTh Ha HeOe IUIOIIA/b B THICSUY pa3 MEHbIIE, YeM Ha 3eMHOM HEOOCKJIOHE. A Kak ke cama
3emia? OHa npeBpaTUTCA B TOUEUKY HE sIpye TYCKJIOW 3BE3/Ibl M IOUTH 3aTepsieTcs B ceeTe ComHua.

B 1990 rony kocmuueckuii armapar «Bosixep- 1» cnenain uz-3a opoutsl HenryHa 3HaMeHUTYI0
(ororpacduio, Ha KOTOpON 3eMJIs BHINVIAIUT, O BHIPAXEHUIO aMEPUKaHCKOro actpodusnka Kapna
Carana, Kak «OmnesHO-roimy0as Touka». M 310 oH 3emite ere nonscTil. be3 mopnmcn Ha doto ee
Y HE HaWTH.

Yro ObuTO OBI, eci Obl KakMe-HUOYJb BBHICOKOYMHbBIE MHOIUIAHETsIHE U3 TIyOuH BceneHHoM
u3yJanu Hebeca CBOMMH OpraHaMy 3pPEHHsl, COBEpIICHHBIMU OT MPUPO/BI, a €Ille W C MOMOIIBI0
HOBEHIIMX ONTUYECKUX MPUOOPOB, MOPOKAEHHBIX X COBEpIIeHHON LuBuian3auuen? Kakue Bunu-
MbIe KauecTBa IUIaHEThl 3eMJIsi OHU Obl OTMETHITH ?

[pexne Bcero, KOHEYHO, TOMyOON 11BeT. Boma mokpeiBaeT Oonee ABYX TpeTel MOBEPXHOCTH
3eMiH, ¥ OJJHO ee MOyIIapre MPaKTUIECKH MOIHOCThIO 3aHnMaeT Tuxuii okeaH. Jlioboe pasymHoe
CYILIECTBO, PACIoJaraillee COOTBETCTBYIOIIMM 00OPYIOBAaHUEM M 3HAHUSAMM, NO3BOJISIOLIMMU Pa3-
[JIA/IeTh LIBET Halllel MJIaHEeThl, HECOMHEHHO, C/1es1asio Obl BHIBOJL O HAIMYMU BOBI — TPEThEH IO pac-
MIPOCTPaHEHHOCTH MOJIEKYJIbl BO BeenenHoit. Ecimi Ob1 'y ero 060pyaoBaHus ObLIO JOCTATOYHO BBICO-
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KO€ paspelieHne, MHOTUIAHETSIHUH YBUAEN Obl HE MPOCTO OeiHO-TomyOyo TouKy. OH paccMoTpen
Obl M3pe3aHHbIE KOHTYPHI OEperoB — sIBHOE CBUAETENBCTBO, YTO BOJA 3T KUJKas. A elle YMHbINA
MHOIUTAHETSIHUH cO00pa3ui Obl, YTO €CJIM Ha TUIaHeTe eCcTh KUJKas Boja, TO TeMIeparypa U aTMo-
cepHOe JaBJieHUEe Ha Hel MOoMa1aloT BO BIIOJIHE ONPEAEIEHHbIE PAMKHU.

B BuguMom cBeTe MOXKHO ObUIO Obl Pa3lMYUTh M INANKH JIBIOB HA IMOJTIOCAX, PACTYIIUE U
COKpAIIAIOIIMECs M3-32 CE30HHBIX KOJIEOAHUI TeMIiepaTyphbl. A TakKe BHIYMCIUTD Meprof oOpaire-
HU I HaIlleH TUTaHeThI — 24 Jaca: 3a TaKoe BpeMsI B OKYJISPBI TIOMajayii Obl y3HABaeMble YYaCTKHU CYIIIH.
Eiie nHOTUIIaHETSIHE pasmiisiieniy Obl K pyITHbIe aTMOchepHbie (DPOHTHI M UX MepeMEIIeHHST; TINATETBHO
M3Y4MB 3TU JaHHBIE, COOPaThs IO pa3yMy HaBEpPHSIKA HAYYMIIUCh Obl OTJIMYATh YePThl aTMOC(EPHBIX
00JIAKOB OT YepT MOBEPXHOCTU CAMOU 3eMJIH.

A Temepb Mopa MPOBEPUTH BCE 3TO Ha MpakTUKe. bivokaiiimas sk3omiaHeTra — Onvkaiiiast
TJTaHeTa, Bpalamnascs BOKPYr Apyro 3Be3/bl, a He CosHIla, — HAXOAUTCS B COCEIHEN 3BE3/IHOM
cucreme Asbda LleHTaBpa, mprMepHO B YETHIPEX CBETOBBIX IOJax OT HAC, KOTOPYIO BUIHO B OCHOB-
HOM U3 I0KHOTO Tonymiapusi. Pacctosinue ot Hac 10 OONBITMHCTBA 3apErCTPUPOBAHHBIX SK30IUIAHET
COCTaBJISIET OT JECATKOB JI0 COTEH CBETOBBIX JIeT. SIpKOCTh 3eMJIi PUOIM3UTENFHO B MIJLTAAPIL pa3
MeHbIne sipkocTi COJTHIIA, a TOCKOMIBKY Hallla IIaHeTa HAXOAUTCSI 04eHb On3Ko K CoIHILy, TO HaOmo-
JaTh ee HEeTOCPE/ICTBEHHO B TEJIECKOTI, YIABIUBAIOIINIA BUAUMBIA CBET, MPAKTHUECKH HEBO3MOKHO.
ITO BCe PaBHO YTO MBITATHCS PA3MISIIETh CBETISIYKA HA TOJUIMBYICKONW ChEMOYHOW IUIOIMAAKE, Te
CBETST MOIIHbIE TPOKEKTOPBI. Tak 4TO0, €C/IM MHOTUIAHETSIHE HAC ¥ HAIIY T, TO CKOPEe BCETO B pe3yJib-
TaTe MOKMCKOB B IPYI'HX AMANa3oOHaxX, a He B BUIMMOM CBETe, HallpuMep, B MH(PpaKpacHOM, TJie Hala
SIPKOCTD 10 cpaBHeHMIO ¢ COJTHIIEM HECKOJIBKO BhIlIe. Bripouem, MOKeT ObITh, UX MHKEHEPBI PUIY-
MaJTi KaKyl0-TO IPUHLIMIHAIBLHO JPYTYIO CTPATETHIo.

bmkaiiias sk3omiaHeTa — Onuokaiilnasi IUIaHeTa, BPAILAoOIIAscs BOKPYT
Apyrou 3Be3/1bl, a He CoHIa, — HAXOIUTCS TPUMEPHO B UETHIPEX CBETOBBIX TOJax OT
Hac, B coceiHeN 3Be3JHoi cucteMe Auib(a LleHTaBpa, KOTOpYI0 BUJHO B OCHOBHOM
U3 10)KHOT'O TOTYyIIAPUS.

Mo:xeT ObITh, OHU MOCTYNAIOT TAK, KAK OOBIYHO J€J1aI0T HAlllM COOCTBEHHbIE OXOTHUKH 3 I11a-
HeTaMU: CMOTPST Ha 3Be3/Ibl U KIYT, He OyleT JIM UX CBET CJIerKa Jeprarbcs Yepe3 paBHble MpoMe-
KYTKU BpeMeHH. Eciu cBeT 3Be3/1pl NepHOJMUECKH IEPraeTCsl, 3TO BbAET CYLLECTBOBAHUE IIIAHETHI
Ha opouTe, Jake ecM caMa IJIaHeTa OYeHb TYCKJasi U ee He BUJIHO.

Borpeku pacnpocTpaHeHHOMY MHEHUIO, CTPOro rOBOpsl, TUIAHETa He BpalllaeTcs Mo opoure
BOKpYT cBoeil 3Be3/1bl. Ha camoM Jiesie ruiaHeTa U ee 3Be3/ja BpallaloTcs 1o OpOUTaM BOKPYT OOLIEro
LeHTpa Macc. YeM MaccUBHee IUIaHeTa, TEM 3aMETHee PeaKkLUs 3Be3/Ibl — U TEM JIerye 3aperucTpu-
poBaTh MOAEPruBaHMs, KOrla aHaJIU3Mpyellb ee cBeT. K HecuacThio ISl MHOIUIAHETSIH-OXOTHUKOB
3a I1aHeTaMu, 3emJisl OUeHb MaJleHbKasi, Tak uyTo ColHIe IeBeNUTCs €/1Ba-eBa, YTo elle CHIbHee
3aTpyIHSET 33/1a4y UHOIJIAHETHBIX UHKEHEPOB.

k %k %k

Teneckon «Kemuiep», kotopsiii 3amyctusio HACA, crienmalibHO CKOHCTPYMPOBaH M HACTPOEH
TaK, YTOOBI UCKATh 3eMJIETIO00HbIE TUIAHETHI BOKPYT COHLUETION00HBIX 3BE3/1, U IPUMEHSIET IIPU STOM
APYroi MeTojl MOUCKA, YTO MO3BOJSIET CYILECTBEHHO PACIIMPUTh KaTajor sK3omiaHeTr. «Kemep»
UILET 3Be3/1bl, Ubsl 00Ias APKOCTh HEMHOTI'O Ma/1aeT Yepe3 paBHbIE IPOMEKYTKU BpeMeHU. B Takux
ciayvasx «Kemnep» Onmarogapss TOUHOMY HpULIENy Y/IaBIMBAeT, KaK 3Be3/1a CTAHOBUTCS YyTh-UyTb
TYCKJIe€, [IOCKOJIBKY MPSIMO NIepe]] Hel MPOXOIUT OIHA U3 ee TUIAHET. DTOT METOJ] TOXE He MO3BOJISET
BUJIETD IIAHETY KaK TakoByI0. Jlake KaKMX-TO OCOOEHHOCTeW MOBEPXHOCTH 3BE3[Ibl TaK HE pasiiu-
yuiib. «Kerep» npocTo perucTpupyeT M3MeHeHue CBETUMOCTH 3BE€3/1bl, OAHAKO 3TO MO3BOJIMIIO HAM
100aBUTh B KATAJIOT THICSYM IK3O0IJIAHET, B TOM YHCJIE COTHU 3BE3/IHBIX CUCTEM C HECKOJIBKUMM IlIa-
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Heramu. Kpome Toro, nanusie «Kemepa» moMoraioTr paccuutarh pasmep K30IUIaHETHI, IEPHO] ee
oOpallieHusI ¥ pacCTOsTHUE OT 3Be3/1bl. Takke MOXKHO c/ieaTh 0OOCHOBAHHYIO OIIEHKY MacChl IJITaHETHI.

Ecmu Bam uHTEpecHo, To Korma 3emiis nmpoxoaut riepea ColHIeM — a Bellb B JTI0OOH MOMEHT
MOXHO HAMTH KaKyl0-TO TOUKY [ 'aJJakKTHUKM, OTKyJa OTKPHIBAETCS UMEHHO TAaKOW BUJI, — MBI OJIOKH-
PYeM OfIHY AECSATUTHICSUHYIO 00 oBepxXHOCTH CONHIIA U TEM CaMbIM HEHAJIONTO 3aCTaBJIsIeM €ro
TYCKHETb Ha OJIHY JECATUTHICSTYHYIO OOBIYHOM SIPKOCTH. YK Kak ecTb. Tak 4To MHOIUIAaHETsIHE OOHa-
py)kat 3emJIi0, HO HIYEero He CMOTYT y3HaTh O IIPOMCXOSIIEM Ha €€ TIOBEPXHOCTH.

TyT Ha TOMOIITb TPUXOAST PaJHO- U MUK POBOJTHOBOE M3ITyueHust. MOKeT ObITh, y HAIIINX JII0OO-
MIBITHBIX MHOIUIAHETSIH €CTh YTO-HUOYbh BPOJE MATHCOTMETPOBOIO PAIMOTENECKONa U3 KUTAUCKOM
npoBuHImY ['yitwxoy. Ecim oHM elie M cyMeloT HaCTPOUTHCS Ha HYXKHYIO YacTOTY, TO HaBEpHsKa
3aMeTAT 3eMITI0, TO €CTh 3aMETST Hallly BBICOKOPA3BUTYIO IUBUJIM3ALMIO KAaK OAWH M3 SPUAMIINAX
MCTOYHHUKOB Ha HeOe. BCrioMHUTE, CKOJIBKO y HAaC BCSAKUX YCTPOUCTB, KOTOPBIE TEHEPUPYIOT Pagyio- 1
MHUKPOBOJIHOBOE M3JTy4YeHHe: He TOJIBKO OOBIUHBIE PaJHoNepeIaTuMKK, HO U TeJIeBUICHUE, MOOMITb-
HbIe Tesie(hOHbI, MUK POBOJIHOBBIE TIEUKH, MYJIbThI, OTKPBIBAIOIINE IBEPY Tapaxkell U MallluH, KOMMep-
YeCKHUe pajiapbl, BOSHHBIE Pa/Iapbl, CIYTHUKHU CBSI3U. MBI IPKO CHsieM B JUTMHHOBOJTHOBOM JIMAra3oHe,
1 3TO siCHEe SICHOTO TOBOPHUT, YTO Ha Halllel TUIaHeTe MPOUCXOOUT YTO-TO HEOOBIYHOE, TIOCKOJIbKY B
€CTECTBEHHOM COCTOSTHUM MaJIeHbKHE KaMEHHCTbIE TUIAHETKH TIOUTH HE U3JTyYaloT paJrioBOJIH.

Tak 4TO ecyu MOOOIBITHRIE MHOIIIAHETSIHE HAMPABSIT B HAIY CTOPOHY CBOHM PaiMOTEsIeCKOIl,
OHH, BEpPOSITHO, CAENAIOT BBIBOJ, YTO HAa STOM IUIAaHETe pa3BuTa TexHoorus. OHaKo ecTh OHa CIOXK-
HOCTb: BO3MOXXHBI M IpyTHe TOJKOBaHUs. He MCKIII0YEeHO, YTO MHOIJIAHETSIHE He CMOTYT OTJIMYUTh
CUIHaJIbl C 3eMJIM OT CUTHAJIOB KPYHHBIX TU1aHeT COTHEYHOU CUCTEMBI, IIOCKOJIbKY BCE OHU MOIITHO
M3TYYaloT B pagroamanazone, ocooenHo lOmurep. A Moxer, HaOMOgATeNH MPOCTO Pelar, YTo MbI
KaKasi-TO HOBasi pa3HOBHIHOCTh CTPAHHBIX PAAMOU3ITYYAOIUX TUIaHeT. M npuMyT paamousinyde-
HHe 3eMJIM 3a COJTHEYHOE M CAENAIOT BbIBOJ, uTo CONHIE — KaKas-TO HOBasi PA3HOBUIHOCTh CTPaH-
HBIX Pa/IMOU3ITYYaIONINX 3BE3I.

B TakoM *ke TyrmuKe OKa3aMch Halllv, 3eMHbIe acTpodu3ukn n3 KeMOpumakcKoro yHuepcurera
B AHrmmu. OHM n3ydanu HeGeca MpH MOMOIIM PAAMOTENeCKOoIa — UCKAIU JII0OOH CHUJTbHBIA MCTOY-
HUK PaJIMOBOJIH — M DHTOHM XBIOUIII C KOJUIEraMy OOHAPYKIJTH OUYeHb CTPAHHOE SIBJIEHHE — OOBEKT,
MYJILCUPOBABIINI C UCKJIOUMTEIBHO CTAOMIIBHBIM TIEPHOZOM YyTh OoJbile ceKyHapl. Ero 3amernia
JxocemH Besut, koTopas Torjga Obuia acnUpaHTKON XBIOUITIA.

Bckope komtern besut ycTaHOBHMIIH, UTO MMITYJIBCHI TOXOAST OTKYAa-TO M3Jajieka. Bo3HUKIIO
HETIPeoJoJIMMOe UCKYIIEHHE PEelInTh, YTO CUTHA MUMEET TEXHOJOTMYECKOe MPOHUCXOXKAEHHE, UYTO
KaKasi-TO MHas KyJIbTypa UCITYCKAET ero M TeM CaMbIM BBIJAET CBOIO JIeATEeIbHOCT. Kak BcrioMuHaer
Benn, «y Hac He OO I0KA3aTebCTB, UTO ITU PAAMOUMITYJIbCH UCKITIOUUTETHHO TPUPOJHOTO MTPOUC-
XOXKJEHUSI. . . 51 IPOCTO XOTeJNa 3alUTUTh JUCCEPTALIUIO TI0 KaKOW-HUOY/Ib HOBOM TEXHUKE, a MaJIeHb-
KHe 3eJIeHbIe YeJIOBEUKH, BOT IJIyNIeHbKHE, BHIOPAIM IMEHHO MOI0 aHTEHHY U MOIO 4acCTOTY, YTOOBI
cooOmmuTh Ham o ceOe» (Jocelyn Bell, Annals of the New York Academy of Sciences 302 (1977):685).
OpnHako He MPOIILIO U HECKOIBKUX JHEH, Kak best oOHapykuia u Apyrue moBTOPSIOIIUECsT CUTHATIBI,
UCXOJSIIME U3 IPYruX TOUeK Hamel rajaktuku Moeunsiil ITyTs. Best u ee Komuiern noHsu, 4to
OTKPbUIA HOBBIN KJIACC KOCMHUECKHX OOBEKTOB — 3BE3/1bl, COCTOSIIIINE U3 OJHUX HEUTPOHOB, KOTOPHIE
C KaX/IbIM 00OPOTOM UCITYCKAIOT B HaIlly CTOPOHY UMITYJIbC paanoBoiH. [Tostomy XeBuin u bemnn u
Ha3BaJIM UX MyJbCAPaAMH.

Ho okasbiBaeTcs1, paguonepexsaT — He €JMHCTBEHHBIN CIIOCO0 KOCMHUYECKOTO MINMMoHaxa. EcTh
ere KOCMOXUMMUSI.

XUMHUYECKHUI aHAIU3 aTMocdep TUIaHeT — OypHO Pa3BUBAIOIIASICS OTPACIb COBPEMEHHOM acT-
podusuku. JIerko n1oragaTbesi, YT0 KOCMOXMMHUS OMUPAETCS] HA CMIEKTPOCKOITUIO, aHAJIU3 CBETa TPH
MIOMOIIIM CIIEKTpoMeTpa. braropapss MHCTpyMEHTaM M METOfIaM CHEKTPOCKOMUCTOB, KOCMOXUMHKH
MOT'YT CIIeJIaTh BHIBOJ O CYILIECTBOBAHUY KU3HH Ha K30IUIAHETe HE3aBUCUMO OT TOTO, Pa3yMHa JIM 9Ta
’KU3HB M pacrosiaraeT JI OHA TEXHOIOTMSIMH. DTa HayKa Tak JAeHCTBEHHA, TOCKOJIBKY JIIOOOH IeMEeHT,
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moGasi MoJeKyna, rae Obl OHa HM HaXOAWIach BO BcelleHHOM, MO-CBOeMYy MOIIIOIIAET, UCITYCKaeT,
OTpaXkaeT M paccemBaeT cBeT. Kak Mbl yke 3HaeM, CTOUT MPOIYCTUTh STOT CBET Uepe3 CIIEKTPOMETP,
1 OOHapyXarcsl XapaKTepHbIe YepThbl, KOTOPBIE MO MPaBy MOXHO Ha3BaTh XUMHYECKUMHM OTIEYAT-
Kamu nasiplieB. CamMble HarJIsiHBIE OTIEYATKU OCTAaBJISIOT XUMUUYECKHE BEIIeCTBa, KOTOPBIE CHITbHEE
BCEro BO30YKAAI0TCs OT JaBJIeHHs U TeMIiepaTypsl cpebl. B atMocdepax miaHeT oueHb MHOTO TaKHUX
BellecTB. A eciii Ha ryiaHete Ooratas iopa u payHa, ee armocepa HachlllieHa OMOMapKepamu —
CTIEKTPAJIbHBIMU CBUJIETENILCTBAMU KU3HU. CKPBITh 3TU CBUIETENLCTBA OYEHb TPYIHO, KAKOBO ObI
HU OBbLJIO UX MPOUCXOK/IEHUE — OMOreHHOe (BBI3BAaHHOE OTAEIbHBIMU BUAAMH WA BCEMH XKUBBIMU
CYILIECTBAMU), QHTPOTIOTEHHOE (BBI3BAHHOE IMPOKO PACIIPOCTPAHEHHBIM BUIOM Homo sapiens) nnm
TEXHOTeHHOE (BBI3BAHHOE MCKJIIOUUTEIbHO TEXHOIOTHEH).

JIi000TBITHBIE MHOTTAHETSIHE JAOJDKHBI CO3aTh CIIEKTPOMETP, YTOOBI IIPOYMTAThH HAIIM OTIIe-
YaTKU MaJIbLIEB, €CJIM, KOHEYHO, Y HUX OT MPHUPOJIBI HET CIIEKTPOCKONMMUYECKHX ceHCOpoB. Ho rnaBHOe
— 3emns pomwkHa nporTy niepen ConHieM (WM KaKUM-TO JPYTMM MCTOUYHHKOM), YTOOBI €0 CBET
MPOHM3AJ Hallly aTMocdepy U AOIIeN A0 MHOIUTaHeTs H. Toraa XMMUYeCcKue COeJUHEHUsT B 3eMHOM
arMocepe MpOB3aMMOJIEHCTBYIOT C TUM CBETOM M OCTaBAT B €r0 CIIEKTpe Opocalonrecs B Iiasa
YepTHI.

Hekotoprle MoneKyJ1bl — aMMHaK, BOJIA, YIJIEKUCIIbINA ra3 — 04eHb PacpocTpaHeHsl Bo BeeneH-
HOU ¥ HE CBSI3aHBI C HATMYUEM X13HU. OIHAKO €CTh ¥ MOJIEKYJIbI, KOTOPBIX CTAHOBUTCSI OUeHb MHOTO
MMEHHO B MPUCYTCTBHMHU XKUBBIX OpraHu3MoB. Ha 3emuie cymiecTByeT sipkuil OMoMapKep — MOJIeKyJIa
MeTaHa, 1B TPETH KOTOPOTrO MPOM3BOAATCS KaK MOOOUHBIN 3P PEKT KAKOU-TO NeATeTPHOCTH Yeio-
BEKa: MeTaH BbIpadaThIBaeTCs MpH HedTenepepadoTKe, BIPAIIMBAHUY pHCa, THUEHUH CTOYHBIX BOJ,
a Tak’ke B OTPbDKKE M KUILIEUYHBIX ra3ax JOMaIIHero ckota. OcTaBilylocs TpeTh AA0T MPUPOIHbIE
WCTOYHUKH, B TOM YHMCJIe THUIOIIAsI OONOTHASI pPACTUTEIBHOCTD U Ta3bl, BIpaOaThIBAEMBbIE TEPMUTAMH.
OpnHako B TeX MecTax, Iie Majo CBOOOJHOIO KUCIOpOoAa, AJisi 00pa30BaHMsI METaHa He BCeraa Tpe-
Oyercs xu3Hb. Kak pa3 ceffuac acTpoOMONIOruy BeqyT KapKHid CIIOp O TOM, KAaKOBO MTPOMCXOXKACHHE
cJIeZIoB MeTaHa Ha Mapce 1 OOMJIbHBIX 3aracoB 3TOro BelecTBa Ha ciyTHuke CarypHa Turase, rie,
HAaJIO ToJiaraTb, HET HU KOPOB, HU TEPMHUTOB.

Ecnu nHOIIIaHeTsIHe MOCMOTPSAT Ha Hallle HOYHOE MOoJTyIapyue, 0OpalieHHOe B IIPOTHBOMOOX-
HYIO CTOPOHY OT 3B€3/Ibl, BOKPYT KOTOPOW MbI BpalllaeéMcsl, TO OHH, BEPOSITHO, OOHAPYKaT, YTO Ha
Halley riaHeTe MHOTO HAaTpUsl, TIOCKOJIbKY MbI IIMPOKO KCIIOb3yeM HATPUEBbIE JIAMIIBI JJIsl YIUY-
HOT'O OCBEIIIEHHUsI, KOTOPOE BKJIIOUAETCs Ha 3aKare B ropoAax v npuropogax. OQHAKO CaMbIM SIPKUM
MOKa3aTesieM HaJIMuMsl )KHU3HU, CKOpee BCEro, CIYKUT BCe-TaKu CBOOOTHBINA KUCIOPO/, COCTABIISIO-
LU MATYIO YacTh Hailed arMocephl.

Kak pa3 ceifuac acrpoOuonornd BeoyT KapKUil CIIOp O TOM, KaKOBO
MIPOUCXOKAEHHE CIIEIOB MeTaHa Ha Mapce 1 OOMJIbHBIX 3aI1acoB 3TOTO BEIleCTBa Ha
CITYTHUKE CaTypHa TI/ITaHe, rae, Hago nojaratrb, HET HU KOpPOB, HU TCPMHUTOB.

KI/ICJ'IOPOI[ - TpeTI/Iﬁ IO pacCHnpoOCTPaHEHHOCTHU IIOCJIE BOAOPOAA U TeJiud JIEMEHT B KOCMOCE
— XUMHYECKH AKTHUBCH U JIETKO CO3AACT CBA3U C aTOMaMU BOAOPOHa, YIJIEpOAdad, a30Ta, KPEMHUA,
CEphI, KEJIE3a U TaK JaJIce. N naxe ¢ camum coooi. Takum o6pa30M, YTOOBI KHUCJIOPO CYIIECTBO-
BaJl B CTAOWJIBHOM COCTOsAHMH, JOJDKHO OBITD YTO-TO, UTO BHCBO60)K)13€T €ro C TOM ke CKOpPOCThIO, C
KaKo# OH pacxonyercd. 3IICCI>, Ha 3€MJIE, €TI0 BbICBO60)K,£[aIOT KUBBIC OPIraHU3MBbI. (DOTOCI/IHTCS, KOTO-
PbIM 3aHUMAIOTCA PAaCTCHUSA U MHOI'IE 6aKTCpI/II/I, co3dacT CBO60ﬂHbIﬁ KHCJIOPO B OK€aHaX U B aTMO-
cq)epe. CBO6OIIHBIﬁ KHCJIOPO[, B CBOIO OYUCPE/b, oOecreynBaeT CymeCTBOBAHUE JKU3HU C KUCIIOPOI-
HBIM OOMEHOM BCIIECTB — 4 9TO U MbI C BaMU, U IIPAKTUYCCKU BCC CYIIECTBA U3 LIAPCTBA KUBOTHLIX.

MBI, 3EMJISFIHC, YK€ 3HACM, KAKYIO Ba’KHYIO POJIb UT'PAIOT 0COOEHHOCTH XMMHUUYECKOIO COCTaBa
Hallle! IJIaHETH U e€ aTMOCCpepr. OIIHaKO HWHOIUTAHCTAHE, KOTOPBIC 3aMETAT HAC U3JAJICKA, JOJIKHBI
6y,I[yT C€IIEC UCTOJIKOBATH CBOU HAXOIAKHU U MTPOBEPUTDL I'MIIOTE3LI. HCﬁCTBHTCHbHO JI1 IEpUOINYECKOC
MOABJICHHUC HATPHUA HOCUT TeXHOTE€HHBII xapaKTep? CBO6OHHLIﬁ KHCJIIOPO[ OIPEACTICHHO UMECT ouo-

83



H. JI. TaiicoH. «Actpodusnka c KOCMUYECKON CKOPOCThIO, Wi Besnmkue TaitHbl BeeneHHol 15 TeX, KoMy HEeKOraa»

reHHyIo pupoay. A Metan? OH TOXe XUMUYECKU HeCTaOUJIeH U, KOHEYHO, OTYACTH BhIpadaThIBaeTCs
n3-3a aHTpOHOFeHHbIX Q)aKTOpOB, OJHAKO, KaK Mbl y>1<e BUCIIN, UHOTJAa ITOABJIACTCA U B OTC}’TCTBI/IC
JKUBBIX OPraHU3MOB.

Ecnmu vHOMIaHeTsIHE pelaT, YTo XUMHYECKHe OCOOCHHOCTH 3eMJT OTHO3HAYHO CBUJIETENTb-
CTBYIOT O HAJIMUUK Ha HEH )KU3HH, TO, BEPOSITHO, 32181y TCsI BOIPOCOM, pa3yMHa Jii 9Ta Ku3Hb. [Ipe-
TOJIOKKM, MHOIUIAHETSIHE KaK-TO OOIIAITCS APYT C APYrOM U, BEPOSATHO, CUMTAIOT, YTO U APYTHUe
pa3yMHbIe CyIIIECTBa TOXe KaK-TO 0OIIaTCsl. BeposaTHO, UMEHHO TOT/Ia OHM peliaT MOACTYIIaTh, YTO
TBOPUTCS HA 3eMJie, ITPH MIOMOIIIY PaTUOTEIECKOIIOB ¥ IIPOBEPUTh, KAKYIO YaCTh JIEKTPOMArHUTHOTO
crieKTpa ocBorM ee oouraresid. C Kakor Obl CTOPOHBI MHOTUIAHETSIHE HU MOIONUTN — C XUMHUYECKOM
WU C PaIMOBOJTHOBOM — OHM, CKOpee BCEro, MPUAYT K OMHOMY M TOMY e BBIBOAY: IIJTAHETA, I/Ie TaK
pa3BUTa TEXHOJIOTHS, JIOJKHA ObITh HACEJICHA Pa3yMHBIMHU CYIIIECTBAMU, KOTOPbIE, BEPOSITHO, Pa3BJie-
YCHUA pam/I I/I3y‘IaIOT, KakK yCTpoeHa BCGHGHHEUI " KakK HpI/IMeHHTb €€ 3aKOHbI pam/I JII/I‘IHOI'/JI BbIT'ObI
1 Ha Ojaro oOIecTBa.

Ecnu eme BHUMaTebHEE IPUCMOTPETHCS K XUMUYECKUM 0COOEHHOCTSIM aTMocepbl 3eMIH,
TaM OOHAPYKATCs M Ipyrre OMOMapKepbl YeJIOBeKa — cepHasi, yrojibHasi M a30THasI KUCJIOTHI U JPYTHUe
KOMIIOHEHTBI CMOTa OT CTOPaHMsI UCKOMAeMOoro ToruuBa. Eciv 1o Bosie cirydast JI0OOIBITHBIE HHO-
TUTAaHETsTHE C COLMAILHOM, KYJIBTYPHOU U TEXHOJIOTMUECKON TOUKH 3peHHs OoJiee pa3BUTHI, UEM MBI,
OHU HaBEPHSIKA UCTOJIKYIOT 3TU OMOMapKephl KaK YOeIUTEeIbHOE JJOKA3aTeIbCTBO OTCYTCTBUS pa3yM-
HOW >KM3HHU Ha 3eMIle.

[epByto sx30mIaneTy oTkpblid B 1995 rony, a ceifuac, korjga s ALY 3TU CTPOKHU, UX YUCIIO
MIePEBAJIIIIO 32 TPH THICSYU, TPUYEM OOJIBIIMHCTBO ObLJIO OTKPHITO B HEOOJNBIIIOM 3aKOyJKe Mieu-
HOT'O IyTH B OKpecTHOCTsAX ConHeyHoi cucteMbl. Tak uTo Bo BceneHHOM uX ellle MOJTHBIM-TIONHO.
Opna TospKo Haia ['anakTika coctout 6osee yeM U3 cTa MIJUIMApAOB 3Be3]l, a U3BecTHas BeeneH-
Hasl BMEILAET OKOJIO CTa MWUINAPIOB TAJIAKTHK.

OpHa TobKO Hama I'aJJakTKa COCTOUT 0oJjiee ueM U3 cTa MUWJIJIMApAOB 3BE31,
a u3BecTHas BceneHHas BMeIIaeT OKOJIO CTa MUWJJIMApAOB I'aJIAKTHUK.

Harm moucku xku3Hu Bo BeenenHon NOATAJIKMUBAIOT HAC K IMTOUCKAM 9K3O0IUIAHET, 1 HEKOTOPLIC
W3 HAX HAITOMHHAIOT 3eMIII0 — PasyMeE€TCA, HE BO BCEX HOIIpO6HOCTHX, aB O6IJ_ICM. ITo nocnennum
HAaHHbIM, HAa OCHOBAHUH 3KCTPAITOJIAIINN HBIHEIIHUX KAaTaJIOTOB, TOJILKO B TAJIAKTUKE MegHbIit HYTL
HACYUTBIBACTCA OKOJIO COPOKAa MUJIJIMApAOB 3€MJICHOILO6HHX IIJIAHET. KOFILa-HI/I6y,HL Hallly ITOTOMKMU,
HaBEPHOE, pelIaT UX MOCETUTb — €CJIN HE 10 HCO6XOI[I/IMOCTI/I, TO U3 JIIOOOMBITCTBA.
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12. C ToukHu 3peHuss KocMoca

U3 6cex Hayk, 63pauyeHHbIX POOOM HeN08EHECKUM, UMEHHO ACTPOHOMUSL
CUUMAemcsi CaMOU 6036bIMEHHON, CAMOU UHIMEPECHOU U CAMOU NOAE3HOU — U,
HECOMHEHHO, MaKoea oHa u ecmv. Bedb Oaazodaps nosuanusim, komopuie dana
9Ma HayKa, OMKpPbIMa He MOAbKO 8eAUHUHA 3eMAU. .. HO Udel, KOmopble OHd
8bIpAdNCaem, pacCUUpUIU Haw KpY2030p, U HAUU YMbl BOCRAPUAU HAO KOCHBIMU,
Y3K0100b6IMU NPEOPACCYOKAMU.

Zocetimc Peperocon, 1757 2. (James Ferguson, «Astronomy Explained Upon
Sir Isaac Newton’s Principles, And Made Easy To Those Who Have Not
Studied Mathematics». London, 1757)

3a/1071T0 /10 TOTO, KaK KTO-TO MOHST, YTO Y BeeneHHo# OblTo Havasio, 0 TOro, KaK Mbl Y3HAUIH,
YTO OMMKaiIas KpyMHasi rajlakTHKa HAXOAUTCS B IBYX MIJUTIOHAX CBETOBBIX JIET OT 3eMJIH, 10 TOTO,
KaK Mbl Y3HaJIM, KaK YCTPOEHbI 3BE3/Ibl, U OOHAPYKHJIU, YTO HAa CBETE €CTh aTOMbl, BOCTOPKEHHOE
BBEJIEHUE B JIIOOUMYIO HayKy, BbllIe/lIee u3-1oj nepa Jxeitmca ®epriocoHa, 38y4ajlo COBEpPIIEHHO
UCKpeHHe. Tak ke 3ByYuT OHO U B HAlllM JHU — €CJIM HE CUUTATh LIBETUCTOIO CJIOTa, CBOMCTBEHHOTO
XVIII Beky, 3TH clloBa MOIIIM ObITh HamKcaHbl Buepa. Ho KTo npuaepxuBaeTcs NOI0OHBIX B3MI0B?
Kto cMoTpuT Ha Bee ¢ Touku 3penus kocmoca? He murpant, padoratommii Ha (pepme. He paboTHuiia
C TeKCTHJIbHOM (haOpuKu. V1, KoHEUHO, He OE3OMHBIH, POIOIIMIICS B MyCOPHOM Oake B MOMCKax 00b-
eqkoB. HyxHO pacrionarate JOCyrom, CBOOOAHBIM OT 3a00T O BBIKMBAHHUH, a 3TO pocKomb. HykHO
’KWUTb B CTPaHE, II€ MPABUTEIBCTBO LIEHUT IIOMCKU MecTa uyesioBeuecTBa Bo Beenennoi. HykHo xuTh
B OOIIECTBE, IIe MHTEJUIEKTyaJIbHbIE UCKaHHsI CIOCOOHBI NIepeHecTr Tedsl Ha TepefHUi Kpail Hayd-
HBIX OTKPBHITHI U TJIe HOBOCTH 00 3THX OTKPHITHSIX JIETKO PaCIpOCTPAHSIOTCS].

ITo aTuM KpuTepusM Jena y OOJBLIMHCTBA T'PaXk[JaH MPOMBILUIEHHO Pa3BUTBIX CTPaH MIYT
COBCEM HEIUIOXO.

Onnako 3a mogoOoHOe KOCMUYECKOe MUPOBO33PEHME HAJIO TUIATHTH, XOTS 3TO U HE OYEBHIIHO.
Korgaa s mpoesikarto ThicAYM KMJIOMETPOB, YTOOBI TPOBECTH HECKOJIBKO CEKYH[] B CTPEMUTEIIBHO [IBU-
Kyluencs TeHu JIyHsl BO BpeMs ITOJTHOTO COJIHEYHOTO 3aTMEHM S, TO MHOTZA YTPAauMBalo ITpeJcTaBlIe-
HUE O IIPOUCXOMSAILEM Ha 3eMIIe.

Korna s Hamonro 3agymbIBaloch O paciumpsiiomeics BeeseHHOM, 0 TOM, Kak €€ TallaKTUKY pas3-
JIETAIOTCA APYT OT Apyra, BCTPOEHHBIE B TOCTOSHHO PACTATMBAIOIYIOCS YETBIPEXMEPHYIO TKaHb IIPO-
CTPAHCTBA-BPEMEHH, TO MHOTIA 3a0bIBAl0 O OECUMCICHHOM MHOXECTBE JIIOEH, KOTOPBIE XOAAT T10
3emiie 6e3 MUY 1 KPOBa, ¥ O TOM, KaK HEMPOIOPLMOHAILHO MHOTO CPE/I HUX JeTei.

Korna s norpyxatoce B M3y4eHHE JaHHBIX, MOATBEPKJAIINX CYLIECTBOBaHUE BO BeeneHHon
3arajIo4yHOro TEMHOIO BellleCTBa U TEMHOM SHEPriHU, TO MOAYAC 3a0bIBAI0, YTO KAXKAbIN IEHb U KakK1yI0
MUHYTY, Ha MPOTSKEHUU BceX 24 4acoB, 3a KOTOpble 3eMilsl COBEpPLIAET MOJTHBIA 000POT BOKPYT
CBOEM OcH, JIIOAX YOMBAIOT U MOrMOAI0T BO MM UyXKOro MpeJcTaBieHus o bore, a HEKOTOpbIE JOIH,
He youBaromue Bo uMs ['ocnioga, youBaioT BO UMsI HYK/ U IPUXOTEH NOJUTUYECKUX JI0TM.

Korga s npocnexuBaro opOMTHl aCTEPOUIOB, KOMET M TUIAHET U BOCXMIIAIOCh UX MUPYITaMU
B KOCMHYECKOM Oasiete, Xxopeorpad KOTOpOro — rpaBUTAIMs], TO MHOI/A 3a0bIBAIO, YTO JICWCTBUS
MHOTMX JoJell Tpy0o HapyIIAoT JeJMKAaTHOe paBHOBECHE 3eMHOM aTMoc(epbl, OKEaHOB U CYIIH, U
C MOCJIEACTBUAMM ITUX JEUCTBUMA CTOJIKHYTCS HAIllW JETU U BHYKH, KOTOPbIE 3aIUIATAT 32 HUX CBOUM
3[J0POBBEM M OJIArOroTydreM.

U eme s mHOrma 3a0bIBalo, YTO JIOAM, HajeNICHHbIE BJIACTHIO, PEIKO OpOCaioT BCE CHJIbI Ha
MIOMOIIb TeM, KTO HE MOXET IIOMOYb cede caMm.

WHorna 51 3a0p1Balo 060 BCEM 3TOM, IOCKOJIbKY, KaK Obl HY ObLIT BEJIMK STOT MUP — U B HALIUX
cepalax, ¥ B HAIlIMX MBICJISIX, M Ha HAIIMX OrPOMHBIX I POBBIX KapTax — BeeneHHas eme Gosblie.
HeKkoTopbIX 3TO yrHeTaeT, a MHE JJaeT BHYTPEHHIOI0 CBOOO/Y.
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[TpencraBbTe cede B3pOCIOro, KOTOPHIN yTemaeT peOeHKa BO BCeX ero MeJKUX HEeB3rofax —
MPOJIUTOE MOJIOKO, CJIOMaHHAsI UTPYIIKa, pa3OuTtas KojJeHKa. Mbl, B3poCiibie, 3HaeM, 4TO JeTH He
MPEICTABISAIOT cede, YTO Takoe HacTosmmas Oe/1a, OCKOIbKY MX JIETCKOE MHPOBO33PEHHE CHUITBHO
OrPaHMYEHO HEOMBITHOCTHIO. [leTH ellle He MOHUMAIOT, YTO OHU He 1IeHTp BceneHHoil.

A MBI, B3pOCIIbIe, — XBATUT JIM Y HAC JYXy MPU3HATHCS cCaMUM ceOe, UYTO U MBI CTpaaeM KOJ-
JIEKTUBHOM Y3KOJIOOOCTBIO? XBaTHT JIM JIyXy MPU3HATHCS, YTO HAIIW MBIC/IU Y TIOBEJICHUE OTIPe/Ieis-
10TCS1 YO©KIEHHOCTHIO, U4TO MBI — 1IeHTp BeenenHon? Kak BumHO, Het. OHAKO CBUIETEIHCTB TOMY
Macca. [TpunogHumuTe 3aBecy HaJl TIOOBIM OOITIECTBEHHBIM KOH()IMKTOM — PACOBBIM, STHUIECKHM,
PEJIMTMO3HBIM, HAIIMOHAJIBHBIM, KYJbTYPHBIM — M YBUAUTE, KTO )KMET Ha BCE KHOIKHU U JIepraer 3a
BCE pbIUaru: 4YeJIOBeUeCKOe CAMOMHEHHUE.

A Tenepb mpescTaBbTe cebe MHp, IJe BCe — a OCOOGHHO JIIOAU BIIUATENIbHbIC, HaJlelICHHbIC
BJIACTHIO, — OOJIAIAI0T IIMPOKMM MUPOBO33PEHUEM U BEPHO OIIEHUBAIOT Haille MecTto B Kocmoce. C
TAKOW TOYKM 3PEHMS HAIM MPOOIEMBl KOKYTCs OYeHb MEJIKMMHU, & BOBMOKHO, UX MPOCTO HET, — U
MBI MOKEM PaJIOBAThCSI CBOUM 3€MHBIM Pa3IMUMsIM, HE TIOBTOPSIS OIMOOK CBOMX MPEAKOB, KOTOPbIS
UCTPEOIISUTN IPYT APYTa U3-3a ITUX PA3IAIHN.

B sHBape 2000 roia B TONBKO YTO MEPECTPOSHHOM IulaHeTapuy Xeiinena B Huio-Hopke 1o
KOCMHYECKOE 1110y I10f] Ha3BaHUeM «buier Bo BeeneHHylo»: 3puTenu oTIpaBiIsuIuCh B BUPTYaIbHOE
MyTeIEeCTBUE U3 IUIaHeTapusl Ha Kpall kocMoca. CleHapuid 9TOro Mpe/CcTaBIeHUs] Hamucaiu DHH
HpysH u Ctusen Cotep, KOTOpbIE BIIOCIEACTBUM YYaCTBOBAJIM B CO3JaHUM MUHU-cepuaia «Kocmoc:
MPOCTPAHCTBEHHO-BPEMEHHasI OJIUCCesT», BhIMYIIeHHOTO B 2014 roay TenekomMmanuen «Poke» (Beay-
muM ObUT Balll IOKOpHBIA cinyra). Kpome Toro, nvMenHo onu BMmecte ¢ Kapnom Caranom cozfanu
UCXOIHBI MUHU-cepuan «KocMmoc: nepcoHallbHOE IMyTellecTBUue», KOTopblid Bbiea B 1980 romy
Ha kaHasie PBS. Tak Bot, Bo Bpems moy «buier Bo Beenennyio» 3putenu cHavyajia ocMaTpuBau
3emmo, motoM — COTHEYHYIO CHCTEMY, TIOTOM HaOMIONay, Kak CTO MUJLTHAPIOB 3Be37] MileuHoro
MYTH YMEHBINAIOTCS M CKPBIBAIOTCS BIAIN U TOKE MTPEBPAIIAIOTCS B €Jie 3aMEeTHbIE TOYKH Ha KyToJie
IUIaHeTapusl.

ITocne mpeMbepsl He MPOLIUIO U MECALA, KaK 1 TIOJIyYUJI TIUCbMO OT OJHOTO IMpodeccopa-Icuxo-
nora u3 Jluru Ilmoria. OH uccnenoBat NpUYMHbL, IO KOTOPBIM JIIOIM YyBCTBYIOT Ce0s1 HEMOJITHOIIEH-
HBIMU ¥ He3HAUYMTEJIbHBIMU. S 1 He 3HaJl, YTO Ha CBETE €CTh CIICHHUAJIMCTHI B TAKUX 00JIaCTAX. HpO-
(eccop monpocui paspenieHust ONpalIuBaTh MOCETUTENEH 10 U TIOCIIE IOy, YTOObI OIIEHUTh MEpy
UX JIepeccuy Tocye mnpeacrapieHus. «buer Bo BeeneHnyio», nucan mpodeccop, BbI3Bal y HEro
oCTpeliilliee OIryIIeHre COOCTBEHHONW HUUTOKHOCTY U HE3HAUMTENIBHOCTH — TaKoe OBbUIO C HUM BIIEp-
BbI€ B JKU3HU.

Kak ke tak? Korga s cam cMOTpIO 3TO IpeJCcTaBleHNe, Kak U Jpyrve Hallly 1110y, MEHs repe-
TIOJIHSIIOT PajJOCTh XKU3HU, BOOAYIIEBJICHUE W MHTEpeC. A ellle s 4YyBCTBYIO ceOsl HACTOSIIUM BeJH-
KaHOM — BeJlb Mbl CYMEJIM ONPEIeSTUTh CBOe MECTO BO BceeHHOI MCKITIOUUTETbHO Oaronapsi TOMy,
YTO MPOUCXOAUT B YEJIOBEYECKOM MO3re€ BECOM BCETO JIMIIb MOJTOPA KUJIO.

[No3Bomio cebe MpearnoaoKuTh, YTO B JAHHOM CiIydyae 3To mpodeccop, a He 51, HEBEepHO TOJI-
KOBaJI npupony. Haunem ¢ Toro, 4To y Hero Oblla HEONpaBJaHHO 3aBBIICHHAS] CAMOOLICHKA, Pa3/y-
Tast U3-3a yOeKIEHHOCTH B COOCTBEHHOM BEJIMYMH U IMOJMMTAHHAS OBITYIOIMMU B HaIllel KYJIbType
MIPE/ICTABJICHUSIMH, YTO JIIOAU SIKOOBI BasKHEE BCEro OCTabHOTO BO Beenennoit. B onpasnanue mpo-
(eccopa Mory ckazarb, YTO COLUATIBHO-KYJIBTYPHBIE CHJIBI OY€Hb MOIIIHBI M IO9TOMY BCe MbI He 0e3
rpexa. f Toxe ObUT TAKMM — TIOKA B OJMH MPEKPACHBIN JeHb HA ypOKEe OMOJIOTMH HE y3HAJ, YTO B
OTHOM CaHTHMETpPEe MOETO KUIIIEUHUKA KHUBET U padoTaeT OoJbIie OaKTepuil, 4eM ObUIO U €CTh JIIoei
Ha CBeTe C Havyasla BpeMeH. Takoro pona cBeIeHHs 3aCTaBJIAI0T KPENKO 3a4yMaThCs, KTO (WM 4TO)
TYT Ha CaMOM JIeJie TJIaBHBIN.
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C TOro camoro AHs s CTaJl CUMTATh JIIOIEH He BJIACTEIMHAMU IMPOCTPAHCTBA U BPEMEHH, a 3Be-
HbSIMU BEJTMKOIN BCEJICHCKOH IeTN — LIETH TeHETUYECKMX B3aMMOCBSI3EeH CO BCEMU BHIAMH JKMBBIX
CYILIECTB, U HbIHE CYILECTBYIOIIMMHU, U BIMEPIIMMH, KOTOPasi yXOAUT B MPOILJIOE MOYTH Ha YEeThIpe
MUJUTMAp/a JIET, K IEPBbIM OIHOKJIETOYHBIM OpraHu3MaM Ha 3emule.

3Hal0-3Hal, 4TO BBl ceivac JymaeTe: Mbl yMHee OaKTepui.

ITO HECOMHEHHO: Mbl YMHee BCEX KUBBIX CYIIIECTB, KOr/ia Obl TO HA OBLTO OETraBIIKX, MMOJI3aB-
IMX ¥ TpecMbIKaBimxcs mo 3emie. Ho uto 310 3HaunT — ymHee? Mbl rotoBuM cebe numty. Coun-
HsIEM CTUXHU U MY3BIKy. 3aHUMaeMcsl HayKou 1 uckycctBoM. Herioxo BnageeM maremarukon. Haxe
€CJIM Bbl HE CUJIbHBI B MaTeMaTHKe, Bbl HABEPHSKA yMeeTe CUMTaTh ropaszio JIydllle cCaMoro yMHOTO
[IMIIaH3e, a Be/lb OHU TeHETUYECKU MOYTH WASHTUYHB HaM. Kak Obl MpHMAaToJIory HA CTapasivch,
OHM TaK M He HAyYWJIU HIMMIIAaH3€ HY AEIUTh B CTOIOUK, HU pellaTh TPUTOHOMETPUYECKHUE 3aJaUH.

Ecnu 3a Takyio OrpoMHYI0 Ha TIEpBbIi B3IJISIT PA3HUILY B MHTEJJIEKTE MEKAY HAMU U HAIIUMHU
COpoaMYaMHU-00e3bsIHAMU OTBEYAIOT TAKME HUUTOKHBIE TEHETUIECKUE PA3IMUKs, 3HAUUT, BEPOSITHO,
Pa3HUIIA B MHTEJUIEKTE HE TaK YK U OrPOMHA.

[IpencraBbTe cebe XMBOE CYIIECTBO, Yl WHTEIUIEKT IMPEBOCXOAMT HAIll HACTONBKO XKe,
HACKOJIbKO HAIIl MHTEJUIEKT MPEBOCXOAUT MHTEIUIEKT mmMIian3e. C TOYKU 3peHust TAaKOro OMOJIOrH-
YEeCKOro BHJa BCe HaIllM MHTEJUIEKTYaIbHbIe JOCTHKEHHS TPUBUAIBHBL. VX Masblm He yvaT ajda-
BUT 0 TleceHKaM u3 «Ynuibl Cezam» — Ui HUX CHUMAIOT Kakoh-HUOyab» «ByneBckuii OynbBap»
C HaNJIAJHBIMU YpOKamH 110 JuipdepeHimanbHpM ypaBHeHusM (BysieBa anredpa —3To oTpacis mare-
MAaTUKH, TJIe IepeMeHHbBIM ITPHUITUCHIBAIOT 3HAYCHU T «CTHHA» WU «JIOXKb» — UX IIPUHSTO 0003HAYATh
1 1 0. Ha Heii crpouTcs Bech KOMIBIOTEPHBIN MUP, @ HA3BaHA OHA B YECTh aHIJIMMCKOTO MaTeMaTrKa
XVIII Beka [Ixopmxa Bynst). Hamm camble cliokHbIE TEOPEMBI, HAIIIM caMble TTyOoKue (hunocod-
CKHME CHCTEMBI, IIIe/IeBPhl HAIIMX BBIJAIONIMXCS XYIOKHUKOB JJIs1 HUX — BCE PAaBHO UTO 3aJaHUs B
HAYaJIbHOM IIIKOJIe: TIPHHECEIIb X JIOMOM, U TOpIble MaMa C Marod MPUKPErsAT UX MarHUTUKAMU
K XOJIONWIBHUKY. DTH cymiecTBa OyayT m3ydyarh CTuBeHa XOKMHra (KOTOPBIM cefiuac 3aHUMaeT B
KemOpukcKOM YHHBEpPCUTETE TY ke JIOJKHOCTh, YTO KOrja-To mpuHaiexana Mcaaky HeioToHy),
MOTOMY YTO OH HECKOJIbKO YMHee OCTaJIbHbIX jmoaei. [Touemy? ¥V Hero ecth CriocOOHOCTH K Teope-
THUYECKOU acTpo(pH3HKe U JPYTUM MPOCTEHHKUM BBHIUMCIEHHUSIM — OH JIOBOJIbHO HEIJIOXO CUMTAET B
yMe, COBCEM Kak Kpolmika THMMU, KOTOPBIHA TOJIBKO YTO OKOHYMJI MHOTIJIAHETHBIE SICETbKH.

Ecnu 6b1 Hac oTnensiia OT HaMX ONVKAWIIMX POICTBEHHUKOB B IIAPCTBE )KUBOTHBIX HACTOSI-
I11asi TeHETUYeCcKas MPOMNacTh, y HAaC ObUIO OBl IOJHOE MPABO PAIOBAThCSI COOCTBEHHOW T€HUAILHO-
cti. MBI 3a1pocTo MOIM ObI 33AMPATh HOCHI M IyMaTh, YTO MBI OUYEHb JAJIEKH OT CBOMX COOpaTheB U
CWJIBHO OT HUX omim4yaeMcs. OJJHaKO Takoil mponacTu HeT. HarpoTuB, Mbl €IMHBI C OCTAJIBHOM ITPU-
POIO¥ — HE BBIIIE U HE HUXKE, & BHYTPH.

XoTute elje HEMHOKEUYKO MOHU3UTh CaMOOIeHKY? B 3TOM IMpeKkpacHO MOMOTaioT MPOCThIE
napaJuiesiv 1Mo KOJIMUYECTBY, pa3Mepy U MaciTaoy.

Bor, k npumepy, Bona. OHa Be3zie, ee MHOTo, 0e3 Hee He 0OONTHCh. B 0OBIYHOM cTakaHe BOJIbI
— 250 MIWUIMTMTPOB — MOJIEKYJT OOJIbIIIe, YeM CTaKaHOB BOIBI BO BCEM MHUPOBOM OKeaHe. Kaxkplii
CTaKaH BOJIbI, MPOXOIAIINI Yepe3 YeI0BeKa U BOCCOSANHSIONIMIACS C MUPOBBIM OKEaHOM, CONICPKUT
CTOJIBKO MOJIEKYJI, UYTO XBaTUT, YT0ObI HoameniaTh o 1500 mTyk Bo Bce OCTaIbHbIE CTAKAHBI BOJbI B
mupe. Hudero He nofesaens: B BOJE, KOTOPYIO BbI TOIBKO YTO BHITHIIN, €CTh MOJIEKYJIbI, TOObIBABIIINE
B noukax Cokpara, UnHrucxana u Kanusl 1’ Apk.

A Bo3ayx? be3 Hero Toxe He 00oiTHCh. [Ipy OMHOM-EIUHCTBEHHOM BIOXE MbI BTSTHBAEM B
ceOs1 OoJIbIIIe MOJIEKYJI, YeM BIOXOB BO Beell arMocdepe 3emiin. DTO 3HAUUT, UYTO B BO3IyXe, KOTO-
PbIi BBl TOJIBKO UTO BJIOXHYJIM, €CTh MOJIEKYJIbI, TOObIBaBIIMe B J1erknx Hanoneona, berxosena, JInn-
KosbHa 1 b Kupa.

Brixoaum Ha KOCMHUUYECKHAN MaciTad. 38e3/1 Bo BeeneHHoi OoIblie, YeM IECYMHOK Ha JII0O0OM
TUIsKe, OOJIBIIIE, YeM MPOIILIO CEKYH/I CO BpeMeHU (hOpMHUPOBaHUS 3eMIld, OOJIbIIe, YeM CJIOB U 3BY-
KOB, IPOM3HECEHHBIX BCEMH HAIIIUMU MPEKaMU M COBPEMEHHUKAMH.
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3Be31 Bo BeenteHHo 00sIbliIe, YEM MECYMHOK Ha JIIOOOM IUISTKE, OOJIBIIE, YEM
MPOLIUIO CEKYH/1 CO BpeMeHU (POPMUPOBAHUST 3eMIIH.

Xorute 3arsHyTh B nporuioe? KocMuyeckoe MupoBo33penue 1 31o ooecrieduT. CBETy Hy:KHO
BpeMsl, YTOOBI I0OpaThCs JI0 3eMHBIX 00CEpBATOPHIA, TIO3TOMY Bbl BUJIUTE MIPEAMETHI U SIBJICHUS HE
TaKMMU, KAKOBBI OHU Ceiuac, a TAKMMHU, KAKUMU OHU ObLTA KOTJIa-TO — MOYTH J0 CAMOT0 Havajia Bpe-
MeH. B nipeiesiax 3Toro ropu3oHTa o3HaHU ST KOCMUYECKas SBOMIONNS ITOCTENIEHHO Pa3BOpauNBACTCsI
nepe; HaMH, CJIOBHO Ha OOJIBIIIOM K paHe.

XoTtute y3HaTh, U3 4ero mMbl cocrouM? OmsATh K€ KOCMHYECKas TOYKa 3peHus JaeT Kyna
Oonee MacIITaOHBIA OTBET, YeM Bbl JymaeTe. XMMHUYECKUE JIEMEHThl BO BceleHHOW BBIKOBBIBA-
I0TCSI B IJTAMEHU MACCHBHBIX 3Be€3]], KOTOPbIE B KOHIIE KOHIIOB HACTUTAET CMEPTh B BHJIE MOIIHOTO
B3pbIBa, OTUETO TAJIAKTUKU HACBIIIAIOTCS XUMUUECKMM apCEHAJIOM JJIsi BOSHUKHOBEHHMS U TOJIep-
JKaHWsI KU3HU B U3BECTHOM Ham hopme. Pesyibrar? YeThipe cambIX paciipOCTpaHEHHBIX XUMHUECKH
AKTHUBHBIX 3JIeMeHTa BO BcesleHHOW — BOIOPOJI, KUCIIOPO, YIVIEPOJ M a30T — U €CTh YEThIPe CaMBbIX
pacrpocTpaHeHHbIX KOMIIOHEHTA KU3HU Ha 3emJie, MPUYeM YIJIepo] JeXKUT B OCHOBE BCel OMOXU-
MHH.

MBbI He ripocTo kuBeM Bo BeeneHHoi — BeenleHHast KMBeT B HacC.

[Tpu Bcem mpu TOM He KCKJIIOYEHO, YTO MbI BOOOIIE He oTcioaa, He ¢ 3emuu. ComnocTapie-
HHE HECKOJIbKUX HE3aBUCHMBIX UCCIIEIOBAHUI BHIHYK/IAET YUECHBIX IEPEOCMBICIIUTD MTPEICTABIICHUSI
O TOM, KTO MBI ¥ OTKY/Ja B3sUIMCh. Kak MBI yXe BHIE/ M, KOrJa B TUIAHETY IOMalaeT KPYIHbIA acTe-
POMI, KOpa B OKPECTHOCTSX MECTa yjiapa pe30OHUPYET U BHIOPACHIBAET B KOCMUYECKOE IPOCTPAHCTBO
KYCKH TIOPOZIbL. A TIOTOM OHHM MOTYT YJIETETh Ky/la YTOIHO U YIIACTh Ha MOBEPXHOCTD PYTOM IIaHETHI.
Kpome Toro, MuKpoopranu3msbl ObIBAIOT OUYEHb KUBYYU. 3€MHbIE IKCTPEMOMUIIBI BIIOJTHE CIIOCOOHBI
MIEPEKUTh U TIeperajibl TeMIepaTyphl U JIaBJICHUS, U PaIUAINIO, C KOTOPOH OHU CTOJIKHYJIUCH Obl BO
BpeMsi KOCMUYECKOro mepesiera. Ecim actepounji nonain Ha Kakylo-To IUIaHETY, TJie eCTh KU3Hb, TO
B TPEIMHKAX KaMHEH, BHIOPOIIEHHBIX B KOCMOC TIOCJIe COYJapEHUsI, BIIOJIHE MOIJIU MPSTAThCS MHK-
poObl. Ho 1 3TOro0 mMasio: mo HOBEMIIIMM JaHHBIM, B TIepBoe BpeMs nociie (popmupoBanust CoMHEUHON
cucTeMbl Ha Mapce ObUIO MHOTO BOJIBI — M OH, BEPOSITHO, MOT' CTaTh KOJIBIOEITBIO JKU3HH 3a]I0JITO JI0
3emin.

Bce 310 B COBOKYITHOCTH PUCYET MPaBIONONOOHYI0 KapTUHY: KU3Hb 3aponuiack Ha Mapce, a
oToM rnepedpanach Ha 3eMilio. ITO Ha3bIBaeTCs MaHCTIEPMUsl. A 3HAUUT, BCEe 3eMJIsTHE, BOBMOKHO
— HO JIMIIb BO3MOXHO! — MIOTOMKH MapCHUaH.

Uem OGombllie KOCMOJOTMYECKUX OTKPHITUN MbI COBEpIaeM, TeM CUJIbHEEe OHU MPUHUKAIOT
Hallle TIpe/ICTaBJieHue o cede — 1 Tak MPOUCXOAUT BekaMu. Korga-Tto cunranock, 4To 3emiist aCTpOHO-
MUYECKH YHUKAJIbHA, HO IOTOM aCTPOHOMBI OOHAPY:KUJIM, YTO OHA BCETO JIUIIbH OIHA U3 TUIAHEeT, Bpa-
maormxcst BOKpyr CosHua. 3aTeM Mbl TPEeAIoIOKUIN, YTO YHUKaIbHO COJHIIE, HO IOTOM Y3HAJIH,
410 OECUMCIEHHBIE 3BE3Ib HA HOYHOM HeOe — TOKe COIHIIA. IToToM MBI CUMTAJIN, YTO BCSI U3BECTHAS
Bcenennas — 1o Hara ranaktrka Mueunsiii [1yTh, HO BIOCIECTBUM OKAa3aJI0Ch, YTO OECUHUCIIEHHbIE
TOYEUKHU Ha HeOe — 9TO JIpyrue rajJlakTUKM, UCTICHIPUBILME JaHJmadT U3BECTHOU HaM BcenleHHOI.

CeronHs mpolie MpocToro MpeanojokuTh, YTO Hailled BcerneHHoU Bce M OrpaHUYMBAETCS.
OpaHako MHOTOYMCJIEHHBIE TEOPUM COBPEMEHHOUM KOCMOJIOTHH, A TaKkKe IMOCTOSIHHbIE HATOMUHAHUS,
YTO HAYETO YHUKAIBHOTO He ObIBaeT, TpeOyI0T OT HAC TOTOBHOCTH BBIAEPKATH CIIEAYIONIYIO aTaKy Ha
HAIlIU MPEJCTaBIeHUsI O COOCTBEHHOW He3aypsIHOCTU: BO3MOXXHO, MbI )KMBEM BO MHOKECTBEHHOU
Bcenennon.
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Kocmunueckoe MupoBo33peHHe caMo co0oil cieyeT u3 (pyHIaMeHTanbHbIX 3HaHuil. Ho neno
HE TOJIbKO B TOM, YTO ThI 3Haelllb. [Iesio 1 B ToM, 4TO y Tesl ecTh MyApPOCTh U BOOOpakeHue, Mo3Bo-
JISIOLIME IPUMEHUTH 9TU 3HAHMS K OLIEHKE CBOEro MecTta Bo BeesieHHoi. YTO ke 310 Takoe — KOCMU-
yeckoe MUpoBo33peHue? KocMuieckoe MUpOBO33pEHUE — ITO YMEHUE CMOTPETh HA MUP € IEPETHETO
Kpasl HayKH, OTHAKO OHO CBOMCTBEHHO HE TOJILKO y4eHbIM. OHO JOCTYITHO BCEM.

Kocmuueckoe MUPOBO33peHHE — 3TO CMUPEHHE.

Kocmuueckoe MUpOBO33peHHe — 3TO JyXOBHOCTb U JIaKe UCKYIUIEHUE, HO K PEJIUTUU OHO OTHO-
LIEHUs1 HE UMEET.

Kocmuyeckoe MUPOBO33peHHE IaeT HaM BO3MOXHOCTb OJHOM MBICIIBIO OXBATUTh U OOJIbILIOE,
1 Majoe.

Kocmmueckoe MUpOBO33peHre IOMOraeT BOCIIPUHATH CAMbIE TOPA3UTESIbHBIE MU, HO BCE KE
YUYHUT CTaBUTh I'paHUbl BOBMOXHOI'O, MHA4Y€ HAll MO3I' IIEPCIIOJTHUTCA, U Mbl HAYHEM BEPUTH BCEMY
HOAPALL.

Kocmuueckoe MUpOBO33peHHE — 9TO YMEHUE CMOTPETh Ha MUP C TIEPEIHETO
Kpasi HayKH, OJHAKO OHO CBOMICTBEHHO HE TOJIbKO Y4eHbIM. OHO JOCTYITHO BCEM.

Kocmuueckoe MUpoBO33peHne YUUT BUAETh BeesleHHYI0 Kak OHa eCTh M He CUMTaTh €€ YIoT-
HOH KOJIbIOEJIbKOM, MpeaHa3HAYEHHO! /111 BOSHUKHOBEHHUsI M COXPaHEeHUs KU3HU; HeT, BceneHHas
— XOJIOIHOE, IyCTOe, OMAaCHOE MECTO, U 3TO 3aCTaBJIsET HAC MEPECMOTPETh CBOM IPEACTABIEHHUS O
LIEHHOCTH YeJIOBEYECKUX CYLIECTB Jpyr AJisl Apyra.

Kocmuueckoe MUpoOBO33peHHe MOKa3bIBaeT, yTo 3emuls — cymias neliMHka. Ho sta nbuimHKa
HaM JIOpora, U MoKa YTo y Hac HeT JIPyroro JIoMa.

Kocmuueckoe MUpOBO33peHHe BUAUT KPAacoTy B IJIaHETaX M CIIyTHUKAX, B 3Be3/1aX U TyMaH-
HOCTSIX — U TIPY 9TOM BOCTOPraeTcsl 3aKkoHaMu (PU3MKHU, KOTOpbIe UX C(hOPMUPOBAIIH.

Kocmuueckoe MUpOBO33peHHE MOMOTaeT OTPEIUTLCS OT KUTEHCKUX OOCTOSTENbCTB, BBIATH
3a mpejielibl IEPBOOBITHBIX MOTPEOHOCTEN B MUILE, KPOBE U MOJIOBOM MApTHEPE.

Kocmuueckoe MUpPOBO33peHHE MOCTOSTHHO HAIIOMHUHAET, YTO B KOCMOCE, e HeT BO3IyXa,
(braru He pa3BeBalOTCA: HAMEK Ha TO, YTO MCCIIeJOBaHUE KOCMOCA, BEPOSITHO, UMEET MaJIo OTHOIIE-
HUS K pa3MaxMBaHUIO TOCYJAPCTBEHHBIMHU (paramu.

Kocmuueckoe MUpoBO33peHre He MTPOCTO MPUBETCTBYET Hallle TEHETUYECKOE POJCTBO CO BCeil
’KU3HBIO Ha 3eMJIe, HO IEHUT U XUMHUYECKOE POACTBO C JIIOOH KU3HBIO, KOTOPYIO HaM ellle PEeICTOUT
OTKpbITh BO BeesleHHO, 1 aToMHOe posIcTBO co BeeseHHOM Kak TakOBOMA.

[Noxainyil, KaxxJOMy U3 Hac pa3 B He/IeJlo, a JIydllle pa3 B JJeHb CTOUT 33JyMbIBAaThCSl O TOM,
KaKMe KOCMUYECKHe UCTHHBI €111e HE OTKPBITHI U 5KAYT MOSIBJICHUS BEJIMKOIO yMa, U300peTaTesbHOro
9KCIIEPUMEHTA WM YIbTPACOBPEMEHHOTO KOCMUYECKOro anmapata. CTOUT 3alyMaThCsl U O TOM, Kak
9TU OTKPBITUS MPeoOpa3sT KU3Hb Ha 3eMJIe.

be3 nono6Horo moOOoNBITCTBA MBI HUUEM HE OTJIMYAeMCsl OT KaKOro-HUOYAb KPeCTbsSHHHA,
KOTOPOMY HET HY:K/bl BbI€3XKaTh 32 IPAHULIBI CBOETO OKPYIa, MOCKOJIBKY BCE CBOM MOTPEOHOCTU OH
YZIOBJIETBOPSIET 32 CUET ypoxkasi, KOTOpbIX MoyvaeT ¢ nosjeid. Ho eciiu Obl Tak gymanu Bce ero MpeakH,
9TOT KPECTbSIHUH, BEPOSTHO, JKKJI Obl B MELlIepe U FOHSUJICSA 32 MUIIEH ¢ KAaMHEM U 1IyOMHKOM.

MBblI x1BeM Ha 3eMJjie OYeHb HE0JIr0, U Hallla 00s3aHHOCTh U Niepe]] caMUMHU COOOil, U nepen
MOTOMKaMU — OTKPBITh JIOPOTY HUCCJIEI0BAHUAM, XOTs1 Obl IOTOMY, UTO 3TO Becesio U uHTepecHo. Ho
€cTh U Jipyras pu4MHa, Kyjaa 6osee yBaxurebHas. B geHb, Korja Halm Mo3HaHUs 0 KOcMoce Iiepe-
CTaHyT PacTH, Mbl PUCKYEM CKaTUTHCS K JIETCKUM IPEJCTaBIEHUSIM O TOM, YTO Mbl — IEHTp Beenen-
HOH U B OYKBaJIbHOM, U B [IEPEHOCHOM CMBICIIE.
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B neHb, xorna Haillv MO3HAHUS O KOCMOCE MEPECTaHYT PACTH, Mbl PUCKYEM
CKaTUTbCS K JIETCKUM MPE/ICTABJICHUSIM O TOM, YTO Mbl — LIEHTp BceseHHoit u B
OYKBaJIbHOM, U B IIEPEHOCHOM CMBICIIE.

B 3TOM MpauHOM MUpe JIOOU U CTpaHbl, BIAJICIOIIUE OPYKHEM U KaJHble JO PECypcoB, OyayT
CKJIOHHBI JIEFICTBOBATh B COOTBETCTBUMU CO CBOMMHU «KOCHBIMU, Y3KOJIOOBIMU Ipeapaccyakamu». M Ha
9TOM HaCTaHET KOHEll MPOCBELIEHHUI0 — [T0KAa HE POAUTCs HOBasl Ky/IbTypa, KOTOpasi He MCIyraercs
KOCMHYECKOTO MUPOBO33pEHUs1, & CHOBA ITPUMET €ro.
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baarogapaocrn

Boueamme B 3Ty KHUTY OY€PKM HAIIMCAaHBl B pa3Hble IO/bl, U 32 3TO BpeMs MHE yCepIHO IOMO-
rajy HeCKOJIbKO JIMTEpaTypHBIX PEAAKTOPOB, B ToM uucie DneH ['onneHcon u Dsuc JIsHr us xyp-
Hana Natural History. OHuU cneuii, 4ToObl s1 Bcerja roBOpMJI, YTO JyMAio, U AyMaJ, YTO FOBOPIO.
MouM Hay4YHBIM peaaKkToOpoM ObLT MOt pyr U Komtera no [Ipuncrony Po6epr JliontoH, KOTOpbIi
3HaeT OOJIbIIIe MEHS BO BCEX CaMbIX BaXHBIX oOnacTsx. biaropapio Takxke Bercu JlepHep 3a coBeTsl
10 10pa0OTKe PYKOIMCH, KOTOPbIEe 3HAYUTEIBHO PACIIMPHIIN €€ OXBar.
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00 aBTOpE

Hun [lerpacc TaiicoH — acTpou3uK, COTPYJHUK AMEPUKAHCKOTO My3€esl €CTECTBEHHOU UCTO-
pun B Hulo-Mopke, rae ol Takxke paboTaeT aupextopoM Ilnanerapus Xeiinena. TaficoH — BHITyCK-
HUK NpecTUkKHOM 1Kokl «bpoHke CaiieHe» ¢ eCTeCTBEHHOHAYYHbIM YKJIOHOM, OH HOJIyYMJI CTENEHb
Oakanaspa 1o ¢usmke B ['apBap/e, a JOKTOPCKYIO JUcCepTalMIo Mo acTpodusuke 3amuTii B Komym-
ouiickoM yHuBepcutete. ’KuBer Ha MaHX3TTeHe C KEHOM U IeTbMU.
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