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AHHOTaAIMA

[lo MHEHMIO CHeNMANIKUCTOB, 3HAHUS OJIHOW TPETU POCCHUSH
(ato moutn 50 MJH) OTCTAlOT OT COBPEMEHHBIX HAayYHBIX Ha
HECKOJILKO COTeH JieT. MHorve yBepeHbl, UTo MOIHbINA 000poT 3emils
coBepinaeTr Bokpyr CoiHIIa 32 OOWH MecsIl. Mex1y MpodrM, paHblie
KaX[blii TPEThEKJIACCHUK ObUI OTIMYHO OCBENOMIIEH, UTO 32 CYTKH
3emiis1 oOOpauMBaeTCs BOKPYr cBoed ocu. Hemano jonei yxe He
BepAT B Teopuro 3pomonmu 1o apeuHy. Eme omHOo Maccosoe
3a0JTyKJeHNe COCTOMT B TOM, YTO aHTUOMOTHKM yOWBAIOT BUPYCHI
TaK Xe, Kak U MHUKpOOb. B ouepemHOll KHHUre cepumt COOpaHBI
HanboJee pacrmpocTpaHeHHble 3a0MyXIEHHS] KaK TMPOIUIBIX BEKOB,
TaK ¥ HbIHEIIHero BpemeHH. KHura paccumTaHa Ha IMUPOKUA KPYr
yHuTaTenei.
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CranncaaB 3UryHeHKO
CTo BeJHKHX 3a0.1y:KIeHHH

Kak ycrpoena Bcenennas?

Jo0sim c80LiCMBeHHO 0080ALHO UACO CMOMPEms 8 36€30-
Hoe Heb0. OOHAKO HeMHOzUe UMEIOM DoNee-MeHee BHSMHOe NPeo-
cmaenenue 0 mom, kaxk ycmpoena Bceaennas? Kakoii, no kpaii-
Heli mepe, ee npeocmagasiom yuervle? Yepes kaxue mugbol u 3a-
ONYHCOEHUSL UM NPUXOOUMCSL NPOOUPAINBC ?..



3a uro co:xkriu [:xxkopaano bpyno?

...B uersepr, 17 ¢pespana 1600 roga, B 1Ba yaca HOUM 3a3BO-
HWJI KOJIOKOJT Ha OattiHe BparcTBa ycekHOBeHus ronossl MoanHa
Kpecrurens. 910 03Hayaso, 4To yTpoM KOro-To Ka3HAT.

B npenyTtpenHeil mMrie u3 BOpOT OparcTBa BbIIIUIA KOJIOHHA
MOHAaXOB B HM3KO HaJABMHYTHIX KamiomoHax. Korja onu Bouum
B TIOPEMHYIO Kamesuly, epeTHK yxke Haxomuics Tam. Hauanach
NAHUXKJA — 3ayIIOKOMHAsA Mecca — 10 elle KUBOMY.

[Mocne maHuxuapl mporeccus ABUHYJIACh K Tuomany Kammo
nenb drope, CIOBHO Obl B HACMENIKY Ha3BaHHOW Tak — [Lmora-
abio LIBetoB. Tpemanu gakensl... [Tanaun copBaiu ¢ ocyxJeH-
HOTO OfEKIY, HAKMHYJIM Ha HEro caBaH, MPOMUTAHHBIA CEpou
Y pa3pUCOBAHHBIN A3BIKAMM a/ICKOTO IUIAMEHU. 3aTeM YeJIOBeKa
NIPUKOBAJIH K CTOJIOY jKeJIe3HOM IIeTThl0,  KpOME TOT0, TYyro-HaTy-
ro OOKpyTUJIM MOKpO# BepeBKoil. OT xapa BepeBKa OyJeT CoX-
HYTb U CUJIBHEE BOIIBETCS B TEJIO €PETHKA K BAIIEMY YIOBOJIb-
CTBHUIO MUJIOCEPIHOIO I'OCIIOAA.

¥V Hor cBanWIM KHUI'M, HAaNIMCAHHBIE OCYK/IEHHbIM. 3aTeM MOo-
JOXKIJIU XBOPOCT... Tak moru® ObIBIIMI MOHaX, OBIBIIWN JOK-
Top 6orocyoBusi, puocod M MarucTp UCKYCCTB, EPETUK U aTe-
uct JIxxopnano bpyHo. 3a 4to ke ero nokapajau Crojb CypoBo?
Oxka3zbIBaeTcsl, He TOJIBKO U HE CTOJIBKO 32 TO, YTO OH PeKJIaMUpO-
Bas1 yyeHue KonepHuka, Kak 3To MpUHATO cuuTaTh. [lesno paspy-
IIEHNS] TEOLEHTPUYECKON CUCTEMBI, BOBMOXHO, U 3arJIOXJIO Obl



€111€ HA MHOTHE TO/Ibl — MAJIO JIK KTO KAKWE MUIIET KHUTH? — €CITU
OBl He TTOAPBIBHAS JIeATeTLHOCTH J[5kopnaHo BpyHo.
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Jlocopoarno Bpyno nucan o beckoneunoii Beenennoti, cocmo-
aueit U3 MHoMcecmea Mupos, nodooHvlx Hauteli ConrHeuHoll cu-
cmeme

Bripouem, nonavany manbumka, poauslierocs B 1548 romy
B HEOOJIBILIOM UTaNbsIHCKOM ropoake Homa, uyro 6:1u3 Hearons,
ponutenu HazBasm Penurnme. [lepBoHayaibHOE 0Opa3oBaHKe OH
NOJIy4YMJT B 3aKPBITOM ITAHCHOHE CBOETO AsAAU. A B Bo3pacrte 16
JIET pellnyI NOCTpUYbCA B MOHaxu. IIpu nmocrpuxeHnu, Kak 31o



BOJIUTCA, MY Aau Apyroe uMs — [Ixxopnano. Ilog HMM OH U Bo-
11€J1 B UICTOPHIO.

Mononoli MOHaxX PEBHOCTHO IpEJAJICA HAyYHBIM U JIUTEpa-
TYpHbIM 3aHATUAM. OH u3yvan puaocouio, TEOJIOTHIO, TPYIbI
JpeBHErpevYecKrux M apaOCKUX YYeHBIX, KHUTHM, HAIMCAHHbIE B
6onee mo3anue roasl. Hemano mmcan u cam. [pudem otHONb He
IIPOINIOBEU — B CTEHAX MOHACTBIPS, K IPUMEPY, UM HaIlCaHbI Ca-
TupuyecKas komeaus «CBETWIBHUK» U IOMOPUCTUYECKUN A~
nor «HoeB koBuer». [Ipuyem Takas xuBasi, pasroBopHas (popma
W3JIOKEHUSI CBOUX MBICJIEW TaK MOHPABUJIACH MOJIOIOMY aBTOPY,
YTO U NIOTOM Ha MPOTSIKEHUH BCEU KU3HU OH MUCAJ IPOU3BEE-
HUs B pOpMeE IMAJIOrOB.

IBaanary yeTspex Jer oT pony bpyHO cran CBAEHHUMKOM
OfIHOM M3 IIepKBel B roponke Kammnanbs, a B cBOOOAHOE OT CITy kO
BpEMs YMTaAJl HAyYHbIE M CBETCKME KHUTU. 3[€Ch-TO OH U NIO3HA-
kommiics ¢ counHeHueMm Konepnuka. U, Bunumo, He caepxkan-
IKCh, COOTBETCTBYIOIIE TPOKOMMEHTHUPOBAJI €TO.

Bo Bcsikom citydae, 00pa3 MbIC/IEH MOJIOZIOTO CBSIIIEHHUKA He
MIOHPABUWJICS €TO HAYAJILCTBY, A TAKKE KOJIJIEraM 110 MOHAILIECKO-
My OpIIEHY JOMMHUKAHIEB, K KOTOpOMY IpuHauiexan bpyno. B
PuM ObUI 1OCIaH COOTBETCTBYIOIIHIA JOHOC, & BCJIE]] 32 HUM Ty/Ia
JKe OTIPABUIIM 1 camoro [Ixopnano bpyHo — 11 nocieayomero
pa3OuparesnbCTBa.

[Monauasry oH He kAan HU4Yero it cedst 0co00 MI0XOro: Mo-
JyMaellib, MpoYesl KHUIy KaHOHMKa KonepHuka v mpoKOMMeH-
tupoBa ee. Ho yxe B Pume eMy cTaHOBUTCA CTy4allHO U3BECT-



HO, YTO OpaThsi-IOMUHHUKAHIIBI IIPOBEJI OOBICK B €T0 KeJIbe U 00-
HAPYKUJIM HEMAJIO JIONOJIHUTEIbHBIX KOMIIPOMETUPYIOIIMX Ma-
TEpUAJIOB.

Torpa Jxopnano Bpyno cosepiaer noder. OH cOpachiBaeT
MOHAIIIECKYIO OZIEXKy M CKPBITHO ye3xaeT B ['eHyo. 3arem ne-
pedupaercss B Mwan, Typun, [IlamOepHu 1, HAKOHEI| TIOKUHYB
Nrammio, yezxaer B JKeHeBy.

Emy Obl BecTu ceOs1 THIIIe BOIbI, HUKE TpaBhl... OIHAKO HE
TaKoOB XapakTep Haiero reposi. B KeneBe oH gaske nogpascs Ha
MyOIMYHOM JHCIYTE C OIHUM M3 MECTHBIX (pHII0cO(]OB, 32 UTO
¥ TIONIaJ1 B TIOPbMY .

Briiins u3 3akmouenust, bpyHo nokunyn KeneBy, a 3ateM u
[Iseiitapuio. OH CHOBa MEHSJI TOpoJia ¥ IOPOTH, TIOKa, HAKOHell,
B Tyny3e eMy He ymanoch 3aHATb MECTO ITpogpeccopa B MeCT-
HOM yHUBepcutete. B Teuenue nByx jer xopnaHo bpyHo uu-
TaJl JIEKIIH, B KOTOPbIX CPEIX MTPOYEro Pe3KO KPUTUKOBAJ yue-
Hue Apucroreins u [Itonemes. 1o onATh-TaKM HE TOHPABUIIOCH
YHUBEPCUTETCKOMY HAYaJIbCTBY, U BpyHO BBIHYXJEH MOKUHYThH
kadenpy.

On yexan B [Tapuxk, rae nproGpen ciaBy yueHoro, ooJajiao-
IIEr0 T'POMAJHBIMU MO3HAHUSAMU U (DEHOMEHAIbHOW MaMSThIO.
CaM KOpOJIb 3aMHTEPECOBAJICS UyKE3EMLEM U MOIPOCKII ITOCBS-
TUTb €r0 B TaliHbl «BeIMKoro ucKyccTBa.

TyT Hajgo, HaBepHOE, cKa3aTb, UYTO «Beaumkoe HCKYCCTBO»
MPE/ICTABIISATIO COOOM YTO-TO BPOAE MEXaHMYECKOTO KOMIThIOTE-
pa. Jlornueckas mammna 6puta u306perena Paiitmongom Jlysioin



U COCTOsLIa U3 HECKOJIbKUX JIBMKYIIUXCS KPYroB, Ha KOTOPbIX
ObLTM HaHeCeHbl OYKBbI, 0OO3HAYAIOIINE T€ WA WHBIE JIOTUYe-
CKMe TMOHATHUS. [IBUKEHHE KPYrOB C Pa3jIMYHbIMU CKOPOCTSIMU
MIPUBOJIAJIO TIOCJIE UX OCTAHOBKU K HEOKUJAAHHBIM COUETAHUSIM
TIOHSTUI. A €CJH ellle ¥ MX TOJIKOBaTe b 00J1a/1aJ1 XOPOIIIO MO/~
BEIIEHHBIM SI3bIKOM, TO CJIYIIIATEIIN [TOJTy4aIy HEMAJIOE YIOBOJIb-
CTBHUE.

Bo BcsIKOM ciiyvae, KOpOMIO 3aHATHSA € JIOTMUECKOW Mallu-
HOU U B obmiectBe [)xopnano BpyHo Tak moHpaBuiuch, uto ['en-
pux III yrBepaw1 UTabAHIA SKCTPAOPAUHAPHBIM, TO €CTh CBEPX-
HITaTHBIM, ITpodpeccopoM [laprxckoro yHuBepcurera.

Ho camum npenopaBatenssM HOBBI KOJUIera, BUIMMO, He
OueHb mpuilesncs no cepay. Bo Bcsikom ciydae, CTpaHCTBUSA
bpyno BoBce He 3akoHumyuch. M3 Ilapuxa oH BCKOpe efer B
Oxkcdopn, uz Okcdopna B JlongoH, u3 Jlongona cHosa B Ila-
pux... [Torom BpyHo otnipaBnsiercs B ['epmanuio u, oobexas ee
MOYTH BCIO, B KOHIIE KOHIIOB OKa3bIBAETCSI CHOBA Ha POAMHE, B
Benerun.

Yto pyKOBOAWUJIO UM, KOTJa OH IPUHUMAJT MPUIJIAIlIEHUE Be-
HEILIMaHCKOro BOpsiHMHAa Mouenuro noroctuts y Hero? Tocka
10 POJMHE, IJie OH He ObUT CTOJBKO JieT? HauBHOe orymieHue,
9TO BCE yke 3a0biTo? Vnm eMy mpocTo 10 cMepTy Hajioeso Oe-
rath OT uieek Barukana no ropogam u Becsim EBpornbi?.. Tenepnb
YK MbI 3TOTO HUKOI/IA HE Y3HAEM.

JanbHeiie ke COObITUSI pa3BUBAIUCH Tak. OKa3aiock, 4To
Mouenuro npurnacui xxopgano bpyHo, nonaras, 4ro TOT Bia-



JieeT TallHOM W3rOTOBJIEHUs 30JI0Ta U APYrUMH aJIXUMUYECKU-
mu cexkperamu. Ho [Ixopmano bpyno pasodapoBan ero, npu-
HSIBIIIMCh PacCKa3bIBaTh 0 OeckoHeuHou BceesneHnHoii, cocrosiieit
U3 MHOXECTBA MHUPOB, NONOOHBIX Hatell COlHeYHON cucteme.
OH jaBas BBICOKYIO OLIEHKY KonepHuKy, cunras, 4ro TOT CTOMT
«mMHoro Bbite [Tronemest, ['unmapxa v Bcex Ipyrux, meaimx mno
ux crnepam». OH moniaraj, 4yTo BCe YacTy U Jake aToMbl Beenen-
HOUM HaxofsTCs B «OECKOHEUHOM TEUYEHUH U [IBUKEHUH, UCTIbI-
THIBAIOT OECKOHEUHbIEe TIepeMeHbl, Kak 1o (opme, Tak U Mo me-
cry. OTHaKO MPU 3TOM U3 HETO HeJTb3sl ObLIIO BHIJABUTH HU CJIOBA
00 M3roTOBJIECHUH 30JI0Ta METO/IaMu aaxuMuu. He roBops yx o
camoM 30JI0T€. ...

[ToHsiTHOE N1€J10, TAKOM KOMITAHLOH HE YCTpanBaj MoOYeHHTo.
BpyHO BCKOpe MOHSLT 3TO U XOTeN BepHYThes BO Ppankdypt. Ho
KOBapHBIN BeHelraHerl onepeans ero. OH Hamucas JIOHOC B MH-
KBU3UIMIO, ¥ 23 Mas 1592 rona ObIBIIIEr0 MOHAaXa apecTOBAJIH.

Bonee cemu ner Tomwiica Ixopaano bpyHo cHavana B BeHe-
LIUAHCKOM, a ITOTOM B PUMCKOU TIOpbME. TIOpEMIIMKY ITOABEpPra-
JIM €TO TIBITKAM Y UCTS3aHUSIM, CTPEMSICh JJOOUTHCS OT HETO Kak
BbIJJAUU CEKPETOB U3IOTOBJIEHU S 30J10Ta, TAK U OTPEUEHHM S OT €r0
uzaen. Ho kak ckazan BpyHO B OTHOM M3 CBOMX MPOU3BEICHU,
«CTpax cMepTH ObUT YyKJ eMy, CHJIOI XapakTepa OH oOJaga
OoJsiee yeM KTO-JIM00, U CTABUJI BBIIIIE BCEX HACIAXKIECHUN B KU3-
HU 60pbOY 32 UCTUHY>.

Uctunon xe stoit [IxxopnaHo bpyHo nosaran He TOJBKO TOT
(akr, yro 3emis Bpamaercss Bokpyr ConHIla, a He HA00OPOT.



ITO ellle Kak-TO [IEPKOBHUKU CTEPIEIU. B KOHIIe KOHIIOB, TOMU-
JIoBaJIM ke oHU Toro ke KornepHuka, He crainu Ka3HuTh U ['anum-
neo l'anunes, TBepauBIero o ToM xke. V30exan HacHIIbCTBEH-
Hoi cMepTH Takxke Morann Keruiep, Joka3aBIni, 4TO TJIAHETHI
KpyTaTcs BOKpyr CosHIa He TIO KPYroBbIM OpOUTaM, a JUTHII-
THYecKuM. EMy mpocTiiti 1axe To, 4T0o MaTh ero ObljIa BEJbMOM,
MO3BOJIWJIM CMACTU OT KOcTpa U ee... A Mcaaka HpioTOHa, BbI-
YUCJIMBIIETO BEJIVMYUHY CHWJIbI, YAEPKUBAIOIIEN TJIAaHEThl Ha UX
opOWTax, TaKk ¥ BOOOIIE TMOYUTAIN KaK OJHOTO M3 BEJTUYAMIINX
TEOJIOTOB CBOETO BPEMEHH.

A Bot JIxxopnano bpyHo noBosoksim Ha koctep. [louemy? [Ja
MOTOMY, 4TO MY TIEPBOMY IPUIILIA B TOJIOBY COBCEM YK KOIIYH-
CTBEHHAsI C TOUKH 3PEHUs IIEPKOBHUKOB MbICSIb. OH caesnan cie-
JOyIOIIMN Jjornyeckui mar. «Pa3 mmaner Bosse Hamero ConHia
HECKOJIBKO, U Hallla 3eMJIsl JIUIIb OHA U3 HUX, TO OBITh MOKET U
Ha JIPYTUX IJIaHEeTaX TOXKEe MOXET CYIIECTBOBATh KMU3Hb, TIO00-
Hasl HaIllei», — PacCyrJT OH. A Tam ObUIO HEIaJIeKO U IO COBCEM
YK KPaMOJIbHOTO OTKPBITHS.



To Jm Ms14, TO JIA My3bIPb...

Ber 3Haete, kakylo (opmy nmeer Hama Beenennasa? Her...
He oropuaiiteck. TOUHOro OTBETa HA STOT BOIIPOC [TOKA HE 3HAET
HUKTO. ECTb JIMIIIb NPEAnoNokeHusl, MHOTHE U3 KOTOPHIX MOTYT
0Ka3aThCsl BCETO JIMIIIb 3a0JTyKICHUSIMHU.

Kak 3710 HUM CTpaHHO, Ha NIEPBBIY B3IV, HO U3MEHEHUE NIPe]-
craBjieHuu o (popme BeesneHHOM BO MHOTOM HallOMMHAET TO, KaK
JIIO/IA MEHsUIA CBOM ipecTaByieHus o popme 3emuu. [Tonavany,
KaK M3BECTHO, JIIO/IM TOJIarajy, YTo )KMBYT Ha OOIIMPHOM TUIOC-
KOM MOBEPXHOCTH, XOTS Y MOKPBITOM KOE-I1ie TOPAMH M BIIAJIH-
HaMMU.

3t0 yOexJeHrE COXPAHSIIOCh Ha MTPOTSKEHUU MHOTUX ThICSY
JeT (Koe-KTo, BIIPOYEM, NOJIaraeT Tak v noHsiHe). Ho BOT npes-
Herpeueckuu mygpen Apucrorens B IV Beke 0 H. 3. 3aMeTuII,
YTO YXOZASILEe BAAJb [10 MOPIO CY/IHO ITPOIAIAeT U3 BULY HE IO-
TOMY, 4TO MO MEpe YJaJeHUsi YMEHBIIAETCA A0 HEAOCTYIHbIX
a3y pasmepoB. Het, 1axxe HEBOOPYKEHHBIM IJIa30M, a YK TEM
6onee B OA30pHYIO TPyOy, BUAHO, YTO CHAYasIa McYe3aeT Kop-
nyc kopalisi, OTOM Mapyca M, HaKOHell, BEpXYIIKH MauT. DTo
MIPUBEJIO €ro K 3aKJIIYEHHUI0, YTO 3eMJIsl OIKHA ObITh KPYIJIOH,
CJIOBHO IIap, ¥ KOpaOJib MPOCTO CKPHIBAETCS 32 TOPU30HTOM ITPH-
MEPHO TaK ke, KaK COJTHIIE Ha 3aKaTe CKPBIBACTCS 3a ONVKanIIeH
TOpOA.

Heuro nogo6Hoe MpOMCXOAUT | C TIepeMEeHHOW BO33PEHUI Ha



opmy Beenennoit. Habmonast 3a OKpyKalommu rajlak TAKAMH,
ACTPOHOMBI IPUIILIM K BBIBOLY, YTO MHOTME M3 HUX IUIOCKHE,
CJIOBHO O/MH. A TOYHee, MPeACTaBISIIOT COO0H CrMpaib, 3aKpy-
YEHHYIO B OIHOM IUIOCKOCTH. BO BCSIKOM cilydae, IMEHHO TaKylo
(popmy nmeer Haia ranaktuka, Mueunsiii [IyTh 1 MHOTUE ee
coceu.

BOMLIWOH
BIPBIB 1 MNH NET

BOIHWEKHOBEHWE
KOCMHHECKOrD
PENHKTOBOMD

ML HAXOQMMCA
M3NYHEHKA L

3nEC
TEMHAR 3NOXA

NEPBLIE IBEIML

NEPBLIE CREPXHOBLIE W HEPHBIE AibIPB

CNHAKRKE NPOTOMANAKTHK

COBPEMEHHBIE FATAKTHKH

Cxema paszeumus Bcenennoii nocae boavuiozo 63pblea

OnHaxko eciti ObI 3TO OBLIO Ha CAMOM J€EJIE TAK, YTO BCE 3BE3/IbI
Ha HOYHOM HeOOCBOJIE pacioarajirch Obl MPUMEPHO TaK ke, KaK
npocrupaercsa cam Mieunsiit [1yTh — 9TakOM y3KOU CBETAILEUCS



nopoxkoi. OJTHAKO Ha CaMOM JIeJie 3Be3/1bl, CO3BE3/MS U raJlak-
THKY 3aHUMAIOT O0Jlee-MeHee paBHOMEPHO BeCh HEOOCKIIOH, KaK
B CEBEPHOM, TaK U B I0)KHOM IOJTyIIapusix. A 3HaunT, BceneHHast
MpeaCTaBIseT cOOOU HEYTO BPOJIE MIapa.

Ha Ty ke MpIC/Ib HaTaJIKMBaeT U runore3a o bospiiom B3pbI-
Be. Ecam cumrath, uro Hama BceenenHas Hekorga (1o mocien-
HUM JaHHbIM, 13,7 Muipp jiet Ha3ag) oOpa3oBaiach B pe3yJibTaTe
HEKOero B3pbIBa, TO IO JIOTHKE BCIO MaTEPHIO AOKHO ObLIO 00-
Jiee-MeHee paBHOMEpPHO pa30pocarh Mo chepuuecKor MOBEepX-
HOCTH.

[Tpuyem cepa 31a, 1o uzaee, Bce pacimpsiercs. O6 3ToM ro-
BOPUT, B YACTHOCTH, KPacHOE CMeIlleHue, OTKphIToe eilie B 30-¢
rofsl XX BeKa aMepUKaHCKUM aCTPOHOMOM DIBHHOM Xa00JI10M.
[Mpoananu3upoBaB W3TyueHNE 3B€3]], OH MPHIIIEIT K BHIBOY, UTO
CIIEKTPbI CMEIIIeHBI B KPACHYIO CTOPOHY (T. €. JNTAHHOBOJIHOBOTO
U3TYUYEeHHMS ), YTO BOMOXKHO B TOM CJIydae, €ClIi OOBEKT JBHKET-
cs1 ¢ OOJIBIIION CKOPOCTBIO, TIPUYEM YIAISSACH OT HaOJIOIaTe s,

A ecnu Hama BceeneHHast Bce pacimpsieTcsi, BOHHKAeT BO-
IpoC: JI0 KaKUX MpeJiesioB 310 OyneT npoucxoauth? HelHe ecTh
HECKOJIbKO BapUaHTOB OTBETa Ha JaHHBIN Bompoc. OIHU acTpo-
(pu3ukK MoOMAramT, YTO 3TO MOXET MPOUCXOIUTh OECKOHEUYHO.
Jlpyrue monaraior, 4to BCE MMEET CBOE€ HAyaJio U CBOW KOHEIl.
N ecnu Havasom nociy:kui Bosbilion B3peIB, TO, MO UJIEE, CU-
Jla ero JOJKHA KOrJa-TO MCCAKHYTh. M Torma rajakTHKW MpH-
OCTaHOBSIT CBOH pa3oer, a MOTOM HAYHYT JIBUTAThCSI B 0OPaTHOM
HAIpaBJICHNY, JIBWXVMbIEC CUIaMu TsAroTeHus. Y korma-HuOyap



OHHU C CWJION COyHapsITCsl Ipyr O Apyra, NOPOAUB HOBbII Boiib-
11101 B3pBIB. ..

Opnako HaOMOAeHN ST TIOCIEHETO BpEMEeHH MOKa3asiu, uTo ra-
JIAKTUKHA BOBCE HE COOMpAIOTCsl MpHUOCTaHaBIMBaThes. Hampo-
TUB, OHU JIBUXKYTCS OT IEHTPA, KaK MOKA3bIBAIOT U3MEPEHM S, BCE
yckopsisch. [lonaraior, 4To Takoe yCKOpeHHe MpUAAeT UM HeKast
CKpbITasi Macca ¥ TeMHasi 3Heprusi. Ho 4To 310 Takoe, HUKTO TOJ-
KOM He 3HaerT.

N xyna crpemsTcs ranaktuku? ECTh 71 Kakas-To rpaHMLIa UX
npoaBukeHuo. «HaBepHoe, ecTh, — mosaraior HEKOTOpble KOC-
Mostory. — Eciim Ob1 Hata Beenennas Oblta OecKkoHeuYHa, TO B HEr
JOJDKHO OBLJIO HAXOAUTHCS HEUCUMCIMMOE KOJIMYECTBO Hebec-
HBIX TeJ, KOTOpbie Obl 3aJMJIM HOYHOW HEOOCKJIOH CBOMM CBe-
TOM. Mex 1y TeM J1axke B CUJIbHEUIIIUE TEJIECKOIbI MEXKTY OT/IENb-
HBIMU HEOECHBIMU TeJIaMU HAOJIOAIOTCS TEMHBIE, MYCThIE MPO-
CTPAHCTBa». ..

Kpome Toro, uccnenoBaHusi NOCHEAHUX JIET KOCMUYECKOTO
MHUKPOBOJHOBOIO (DOHA, WM PEIMKTOBOrO M3JIyYEHUS] — CBOE-
oOpa3Horo sxa, ocramiierocsi Bo Bcenennoit nocie Bombioro
B3pbIBA, — MTOKA3aJIM, YTO JUANa30H €ro U3J1y4YeHUs] OrpaHUYEH.
Mesxay Tem eciii BeenieHHast ivesia Obl HeorpaHHUEHHBIE pa3Me-
PBI, B HEW MOKHO OBLJIO ObI HAUTH BOJTHBI BCEX BEPOSITHBIX JIJIVH.

«BcenenHnast o0najiaeT CBOMCTBAMHM MY3BIKQJIBHOTO WHCTPY-
MEHTAa, — IPUBEJ HAITIAAHYI0 aHasioruio Joktop PpeHk IraitHep
U3 yHUBepcuTeTa Yibma B ['epmanun. — A yIMHA BOJIH, KaK U3-
BECTHO, HE MOKET MPEBOCXOAUTH JJIMHY CaMOIO0 MHCTPYMEHTA.



B TOM ke posiyie He MOXeT ObITh CTPYH HEOT PAHUYEHHOM JIJTUHBI,
a cTajo ObITh, CBEPXHU3KUE HOTHI €My HelOCTyIHbL. Heduto mo-
JNoOHOe MbI HaOmoaeM 1 Bo BeelleHHOM — OHa M3JTyvaeT JIMIIb
BOJIHBI OIPEIEIEHHON JJIUHB» . . .

Ho ecnu Bcenennast orpaHnyeHa, TO MOXXHO TOBOPUThH O €€
pasmepax u (popme. K HacTosiieMy BpeMeH! KOCMOJIOTH BbIJIBU-
HYJIU HECKOJIBKO Mpe/rnoiaraeMbix BapuaHToB popmbl Beenen-
HOW.

CambIMK IONYJISIPHBIME CTAJTA THIKBA (JIMOO MY JIJIs1 aMepu-
KaHCcKoro (pyroona) u OyOnmK, a Takke Tpu OyOsnKa, Py Ii-
BbIM 00pa30M COeJMHEeHHBIE APYT C Apyrom. Hekotopsle pusmnku
JaKe MPeIIoKUIN KPaCUBYIO0 MOJIENb, TIO-BUAUMOMY, MO3aUM-
CTBOBAHHYIO U3 BocTOuHOU (pustocoduu — o Beenennoi, mpej-
CTaBJISIIOIINI COOOH KOPUIOP 3ePKaJl C U300PAKEHUSIMU P3N~
HBIX OOBEKTOB, KOTOPbIE MOBTOPSIOTCSI B HeOe MHOTo pa3. d1u
«CBETOBbIE TIOPTPETHI» MOTYT OTPa)XaTbCsl OT MPEAIOaraéMbIX
CTEHOK BceneHHON M TakuM 0Opa3oM MHOTOKPATHO TyOJHMpO-
BaThCHl.

I'nen Crapkman u3 YHusepcurera Keis Becrepn Peseps B
Kmunenge (Oraiio, CIIIA) u ero Koyieru MoIbITAIUCh Kak-
TO COBMECTUTH IMPEIJI0KEHHbIE MOJIEH C SKCIEPUMEHTATbHBIMU
JaHHBIMH, HO TIOKa elle He BhIOpaiu, Kakas (popma MoJAXOauT
Haieil BeenenHoii 6osbliie Bcero.

B 1o xe Bpems IlltaiiHep u ero Kojulern Hayaad MOBTOPHO
AQHAJIM3UPOBATH JaHHbIE, NToydyeHHble B 2003 rogy ¢ NOMOIIbIO
kocmuueckoro anmnapara NASA, n3BectHOro kak «MHUKpOBOII-



HOBOWM aHM3OTPOITHBIMA 30H[ YWJIKUHCOHA», U TOMBITAIUCH UC-
NIOJIb30BaTh U JIsi OOOCHOBAHMSI TUTIOTE3l O TOM, 4TO Bceenen-
Hast umeeT popmy Oyonmka. 1o ux MHenuio, Beenennast nmeer
BUj1 OyONMKa-Topa, JUaMeTp KOTOPOro MOXkeT JOCTUYb 56 MIIpI
CBETOBBIX JIET.

OpHako 3TO HE eAMHCTBEHHBIN BapuaHT (popmbl. [Tpodeccop
Kan-ITvep Jlromune u3 [Mapukckoit oocepBatopur Bo ®paHimm
oTnaer npeanodyreHue hopme Msiua s aMepUKaHCcKoro (pyToo-
J1a TMOO THIKBHI.

Cosercknit pusuk Anzapen JIunzae BrepBble onmcal ClEHa-
puil xaotTruueckor nHsmu B 1983 rony, pa3BuB nepBOHAYAIIb-
HYI0 Teopuio obpa3oBanusi Beenennoit amepukania Amnana I'y-
Ta. CorlacHO 9TON KOHIIETIIMH, TIEPBOHAYAILHO Tocie BosbIio-
ro B3pbiBa BceeneHHasa Hayasa pa3gyBaTbCs, CJIOBHO MBIIBHBIN
Y3bIPb.

[Tpuyem Takux my3biperi-6a0710B MOKET ObITh MHOKECTBO. TO
€CTh, TOBOPSI TIOITPOCTY, Hailla BeeneHHast He ofHa, a X MHOTO.
Pacrionaraiorcst onu Ha HeKo# 6a30BOil MeMOpaHe MoFO0HO TO-
MY, KaK JUIsl BbILYBaHUsI OOBIYHBIX MBLIBHBIX y3bIpell HE0OXO-
JMMa TUIeHKAa MBUTBHOTO PAacTBOPA.

PaznyBasich, my3bIpH-BCEICHHBIE MOTYT COPUKACATHCS MEX-
ny coboii, 006pa3ysi CTPYKTYpY, HAIIOMUHAIONIYIO ITYESTUHBIE CO-
Thl. Kaxkaast siuelika OOBIYHBIX COT 3aIOJIHeHa, KaK MPaBuiio, Me-
JoM. Bo BceleHCKHX coTax B KasKI0i sSTYerike pacrionokeHa CBOsI
BCEJICHHASI.

Bpemst oT BpemeHH HeKOTOpbie 0a0IIbI JTOMAOTCS, @ TOTOM Ha-



YMHAIOT Pa3/1yBaThCsl CHOBA, TPOU3BOS Uepey OOBIINX B3PbI-
BOB, KOTOpBIE, TIOyYaeTCsl, B MUPAX CTOJIb JKe OOBIIEHHBI, KaK B
Haierd BcesreHHOM B3pbIBbl CBEPXHOBBIX 3B€3/1. OHM HE Tak 4a-
CTbl, HO U HE YHUKAJIbHBI. . .

Buaumo, 9To0bl OKOHYATEIBHO 3aITyApUTh HAM MO3TH, HEKO-
TOPBIE KOCMOJIOTY MPEAIIOAraloT, YTO BCs 3Ta CTPYKTypa Myiib-
TUBCEJIEHHOM MOXKET pacrojiararbCsi He B MPUBBIYHOM Ham 4-
MEpPHOM MUpE (JIJTMHA, IIIUPUHA, BLICOTA IUTIOC BPEMSI), @ B HEKOM
MPOCTPAHCTBE, YMCIIO U3MEPEHUI KOTOPOTO MOXKET CTPEMUTHCS
K OeckoHeuyHOCTU. BO BCSIKOM Ciydae, COIJIaCHO TeOpUH CTPYH,
UX, 9TUX CaMbIX U3MEPEHUM, HUKAK He MeHblie 11-12.

[IpencraBuTh, Kak MOXET BBIIJISJETh TAKOE MHOTOMEpPHOE
MPOCTPAHCTBO, HAMISIIHO OYEHb TPYIHO. Mexay TeM Marema-
TUKHU-TOMNOJIOTHA OIKMCBHIBAIOT €ro C MOMOUIBI0 CBOMX (popMys U
BIIOJIHE TEM JIOBOJIbHBI. VIX yIOBJIETBOPEHHE MOKHO MOHSTh, MO-
CKOJIbKY TaKO€ CTPOEHHE MMpa MO3BOJISET MPEANON0KUTh, KaK
MOKHO TyTEIIeCTBOBAaTh U3 MUpPA B MHUP, HBIPSASI B MPOCTPaH-
CTBEHHBIE TYHHEIN-YEPBOTOUYHUHBI, COETUHSIONINE UX.



Bo3Bpamenune mupoBoro 3cgpupa?

YueOHUK — BOBCE HE €CTh UCTUHA B TIOCJICTHEW MHCTAHIIVH.
K Takomy BbIBOAY MPUXOAST MHOTUE, KTO OepeT Ha ceOsi Tpyn
pa3o0paTbCsi B UCTOPUH C «MUPOBBIM 3(PUPOM» — OTHOM U3 ca-
MBIX 3ayTAHHBIX TEOPUI B €CTECTBO3HAHUM.

A HauHEM MBI BOT C Yero. ..

Ox, u Hagenauo nen 3To sA0moko! Ynano Ha ronoBy Mcaaky
HpioTOHY, a OH B3s1 Ja M OTKPBLI 3aKOH BCEMHUPHOIO TArOTe-
Husl. Tak, Aeckath, U TaK: JBA MACCUBHBIX TeJa MPUTATUBAIOTCS
JPYT K IPYTY C CUJIOM, TPSIMO MPOIOPIIUOHATBHO MPOU3BEIEHUIO
UX Macc U 0OpaTHO MPOMOPIMOHATIBHOM KBAApaTy PacCTOSTHUS
MEXly HUMHU.

CriopuTh C CyIIECTBOBAHUEM TATOTEHUSI, KOHEUHO, HE IMpU-
xonuTcsi. OHO IGHHO M HOITHO TIOATBEPKAAeT CBOE CYIIECTBO-
BaHHE HAa MHOXXECTBE CAMbIX Pa3JIMYHBIX MpUMepoB. U s05m0ku
HEM3MEHHO MAJal0T C JePEBbEB BHU3, IIPUTATMBAEMbIE MATYIII-
KOil 3emuiell, U caMH Mbl C HEe He CBajuBaeMcs, U Jaxe JlyHa
KPYXHT BOKPYT 3eMJIH, a cama Hailia riaHeTta — Bokpyr CoJHiia,
Onaroyapsi Bce TOM ke CHJIe TITOTEeHHS WM TPaBUTAIIUY.

Ho Bor uto uHrepecHo. Hu mnpenmectrseHHuku HpioToHa,
MHOTO Pa3MBIIUISIBIIAE Hall TPUPOAON TATOTEHUS, HU caM Be-
JIMKUI aHIJIMMCKUK YYEHbI, HA €ro MOCJeI0BaTeI 10 CaMbIX
HAIIMX THEW Tak U He CMOIJIY TOHSATh, [IOUYEMY CUJIA TSATOTCHUS
neuctByer. KakoBa npupoaa rpasutaiuu? M BUgHO motomy, Ha-



TOPOAWIIM U BOKPYT caMoro HeloTOHa, 1 ero 3aKoHa, ¥ CUJIbI I'pa-
BUTAIMKU OO 3HAET YTO!..

OxkazbIBaeTcs, HarpuMep, YTo Hpl0TOH HUKOT/1a He Cujie Toj
JIEPeBOM B OXMJIAHUU, YTO €My Ha TojIOBy CBAJIMTCS TO Camoe
UCTOpUUECKOE SI0JIOKO. AHEKIOT PO HEero MpuayMaa ero rJie-
MSIHHUIIA — BEceJias AEBYIIKA, KOTOPOU A0 CMEPTH HaI0EJIH pac-
CITPOCHI Ta3€THBIX PETOPTEPOB M MPOCTO JIHOOOMBITCTBYIOIINX,
Kak ee A5/ JIeaeT CBOU BEJIMKUE OTKPBITHUS.

Cam Hp0TOH TOXE OTHENAICA OT PacCIpPOCOB JIOBOJIBHO TY-
MaHHOM (ppason. Jleckarp, €cay OH U BUIEN JAJIbIIE APYTUX, TO
TOJIKO MOTOMY, YTO CTOSIT HA Tuleyax ruraHtoB. Hamekas tem
camMbIM Ha TO, YTO, B YACTHOCTH, TPUPOJION TATOTEHUS JI0 HETO
3aHMMAaJIMCh U uTanbsgHel ['amneo [anwedt, OpocaBmmii BHU3
IpeIMeThl CO 3HAMEHUTOH CBOMM HakJoHOM [Im3anckoi Oar-
HU, U cooTeuecTBeHHUK HploTroHa Pobept ['yk, 1 MHOTHE pyrue
y4eHble, HAUMHAsl C IPEBHUX I'PEKOB.

Ckasxewm, ToT ke ['yk, noknaneiBas B 1666 rogy Koponescko-
My 00IIecTBY 00 OMbITaX, JOKA3hIBAIOIINX 3aBUCIMOCTh Beca Te-
Jla OT BBICOTHI, MPAKTUYECKU TPUIIIES K TOU K€ MBICTH, HO He
cMor ee chopMyTMPOBaATh CTOJb K€ YETKO, Kak 3TO caesan Hpio-
TOH. A Ha caMo siBJIeHHe y4yeHble 0OpaTiiv BHUMaHue ee B 111
BeKe JI0 H. 3., KOTrJa BIIepBbie ObUIO BBICKA3aHO MPEIIONIOKEHHUE,
YTO MPWIKUBHI U OTJIMBBL Ha 3eMJie TTPOUCXOJST MO BIUSHUEM
tsarotenusi Jlynsl u ConHiia.

Ha u cam Hpl0TOH, Kak MOKa3bIBAIOT HBIHEIIHUE KCCIIEIOBa-
HUsl, Pa3MBIIUISUT HAJ MPUPOION TATOTEHUSI OKOJIO JIBAJIaTh



JIeT, TIpekae YeM cMor chOpMyIMPOBaTh CBO 3HAMEHUTHIN 3a-
KOH. 3a 3TO BpeMsI MOXXHO OBLJIO 10 MHOTOTO JOIyMathcs U 6e3
TIOMOIIIM CO3PEBINETO SOJIOKA.

Ho BOT uTO MHTEpecHo. 3aKoH ObLT chOpMYITPOBaH, (hopMy-
Jla VICTIPABHO JISHCTBYET M IO CeH JIeHb — TOJIeThl COBPEMEHHBIX
KOCMHUECKHX KOpalJieil ToMy JIMIITHee TOATBEPKACHIE, — OHA-
KO, KaK YK€ TOBOPHUJIOCh, HUKTO TOJIKOM HE 3HaeT, UTO TaKoe TH-
roreHre. KakoBa mexaHuka ero aeicraus?

Humepgpepomemp Marixenvcona

Pazo0patbcst B 3TOM MOMBITAJICS MOJIONION MpernoiaBaTesib Ma-
tematuku U ¢uszuku ['eopr Jlyu Jlecax. B oguH u3 Maickux
nuer 1749 roma oH 0OBSICHSIT CBOUM BOCHUTAHHULIAM 3aKOH BCe-



MupHoro tsarotenus. Ho korga omHa u3 oco00 JTo0O0MBITHBIX yde-
HUII CIIPOCHJIA, MOXET JId YUYUTESb HAIJISAHO OOBSICHUTDH, KaK
UMEHHO JIEMCTBYET 3TO CaMOe TATOTEHHUE, TOT BIAT B 3ayMYU-
BOCTb. VI eTMHCTBEHHOE, YTO MOT MPUAYMaTh [Isl HATJISITHOCTH:
JecKaTh, HeOeCHBIE TeJla OKYTaHbl UeM-TO BPOJIe TOHYAMIIIEH, HO
npovHoil kuceu. OHA-TO U yAEep:KUBAET ILIAHETHI, 3BE3/IbI U APY-
rve HeOecHble Tesla Ha CBOMX MECTax.

VYueHuliibl MOKMBAIM TOJIOBAMM: [IeCKaTh, HACUET KUCEU Bce
MOHSITHO, HO CaM YYMTeNlb OCTAJICSl BeChMa HEIOBOJIEH CBOUM
oObsicHeHreM. YTo 3TO elnie 3a «Kuces» Takasi B MUPOBOM TIPO-
cTpaHcTBe?

Pa3Mbinuisist, ofHaX Abl OH BCIIOMHIJ CJIOBA 3HaMeHuToro Jle-
Kapra: «MpbI cuuTaeM cocyq mycThIM, KOrJa B HeM HeT Bojbl. Ha
CaMOM JIeJie B TAKOM cOcCyjie ocTtaeTcs Bo3ayx. Ecium u3 “mmycroro”
cocyzia yopaTh ¥ BO3/AyX, B HEM OISITh YTO-TO JOJKHO OCTAaThCA,
HO MBI 3TO “YTO-TO” MPOCTO HE YYBCTBYEM>.

U Toraa MonHuel BCIIbIXHYJIA MBIC/Ib: HeOECHbIE Tella He TIPU-
TATUBAIOTCS, a MOATAIKUBAIOTCS ApYyT K Apyry! Y moarankusaer
UX «HEUTO», KOTOPOE MbI HE OIIYIIIAEM. . .

[Mocne Jlecaxa nogoOHast MBIC/Ib IPUXOMIIA B TOJOBBI MHO-
TUX JAPYyrux y4yeHsix. Ml moHavyamy Bce OHUM ObLIM CUACTIIUBBI CBO-
uM OTKpbITUEM. CyTb €ro MOKHO OMKCATh TaK: MPEACTABUM Ce-
0e, 4To BCE MPOCTPAHCTBO ME3KIy HEOSCHBIMU TeJIaMH 3ariojTHe-
HO He KHuceel, a ellie 0ojiee TOHKOW CyOCTaHIuel — HEKMM ra3oM,
COCTOSIIIIAM U3 KPOIIEYHBIX YACTHII, JIETAIOIINX BO BCEX HAITPaB-
nenusix. [Ipu onpeaeneHHbIX YCIOBUSIX, HATAIKUBASICh, CKaXKeM,



Ha ConHile 1 3eMJTI0, 9TU YaCTHIIB U MOATATKUBAOT UX APYT K
JPYTY, 3aCTaBJISIIOT HAIILY TUIAHETY He YIAISAThCs Yepecuyp Jaje-
KO OT CBETHJIA.

OpHako 4TOoOBI YIOBIETBOPUTH TEM YCIOBUSIM, ITPH KOTOPBIX
OI00HOE MOATAJIKMBAHKE BO3MOXKHO, TAKHE YaCTHUIIbI, OKa3bIBa-
eTcs1, IOJDKHBI 00JIa/1aTh YIUBUTEILHBIMUA CBONCTBAMM: JIBUTATh-
Cs1 CO CBEPXCBETOBBIMU CKOPOCTSIMU U, MPoOerasi KoloccaabHbIe
paccTosiHUSI, HE CTaJIKUBaThCsl IpYyr ¢ ApyroM. bornee Toro, ca-
MU HeOeCHBIE TeJla TOXKe He SIBJISIOTCS MPEerpaion 11s MOJOOHBIX
YACTUI: OHU ITPOHU3BIBAIOT UX HACKBO3b, JIMIIIb CJIETKA 3aJIEPXKU-
BasICh B CBOEM JIBUKCHHH.

Tem He MeHee, 32 HeUMEHUEM JTyUIIero, uaeko MPUHsIIM B Ka-
yecTBe padoueld rurore3bl. ['a3 Ha3Bay MUPOBBHIM 3UPOM, a
TO, M3 YEro OH COCTOMT, — yacTuiiamu Jlecaxa.

Tenepb ocTaBaIOCh OOHAPYKUTH XOTS ObI CJIE/IbI TPUCYTCTBUS
MHPOBOTro 3¢pupa Ha MPAKTUKE — U JIEJI0 B IIUISTIE.

TpynHyto 3aa4y — moidMarh HEYJIOBUMBIE YACTHUIIBI — B3SUI
Ha ce0s1 aMeprKaHCKUI uccienoBaresib AnpoepT MailKeabCoH.
[lepBhiii skciepumenT ObLT 3aTestH uM B 1881 rony. OmHako ero
TOYHOCTD He yAOBJIeTBOPHUJIa HM CaMOTO CJieJIoBaTelIs, HU ero Io-
crefoBareien, Cpei KOTOPBIX BBIIESIOTCS CBOEH HACTOMYMBO-
CTBIO ¥ TIIAHWEM B padoTe ero KOJUIerd U MOMOIITHUKY — Mopiu
u Musiep. Y oHM cTaiu OBTOPSAITh OMBITHI BHOBb U BHOBD, ITOKA
HE TOOWJIUCH MPUEMIIEMBIX PE3YJIbTATOB.

CyTb ke uaeu 3akjoyaiach B cieayomeM. Hama rutanera,
KaK M3BECTHO, IBUXKETCs 10 cBoei opoute Bokpyr Comaia. Ec-



JIM B 3TOT MOMEHT OHa «OOJyBaeTcs» C KaKOW-JIMOO CTOPOHBI
«3(pUPHBIM BETPOM», TO JIOTUYHO MPEIOIOKUTh, YTO HA Ka-
KOM-TO y4acTKe OPOUTHI ITOT «BETep» OYJIET MOy THBIM, a Ha Ka-
KOM-TO BcTpedHbIM. CTasio ObITh, HA OTHOM y4YacTke 3¢pup Oyaer
TIOMOT'aTh COJIHEUHBIM JTy4aM J0OeraTh /10 Hallle IJIaHeThl, MO~
TOHSISI UX, & Ha APYTrOM — HapOTUB, TIPETSITCTBOBATD UX JIBUKE-
HHUIO.

CkopocTb CBETa K TOMY BpeMeHH y:xe onpeneawid. Okpyr-
nenHo oHa paBHa 300 Teic. km/c. [IpubGnu3uTenbHas CKOPOCTb
qactur] Jlecaxka Toxke MpeanonokxuTensHo Obita m3BectHa. Co-
IJIACHO HEKOTOPHIM BBIKJIaJKaM, KOTOpbIE Mbl 3[1€Ch IPUBOIUTD
He Oyziem, 4ToObI He 3arpOMOXK/IaTh Hallle TOBECTBOBAHUE, TIONTY-
9aJioch, YTO OHA JOIKHA OBITh paBHa npuMepHo 30 km/c.

OcraBanock TAKMM 00pPa30M B T€UEHHUE rofia aKKypaTHEHIITNM
00pa3oM 3aMepsITh CKOPOCTh JIBUKEHHUSI YacTHIl cBeTa — (hOTO-
HOB — B HajIeXk /1€ 3a(pMKCUPOBaTh U3MEHEHUS UX CKOPOCTHU. s
9TON 1e/m MarikenbcoHom, Mopiu 1 Muiepom Obljia IoCTpo-
€Ha YHUKaJIbHasl SKCIIepUMEHTalIbHasl YyCTAaHOBKA — UHTEpepo-
MeTp MaiikenbcoHa.

Cxema ero TakoBa. CBeT, NPUXOAAIIMNA OT COJIHLA, NaJal Ha
MOJTYIPO3pavyHOE 3EPKAJIO, PACIONOKEHHOE K HEMY MOJ] YIJIOM
45 rpagycoB. YacTb ero mpoxoguiia CKBO3b 3€pKaJio, a 4acTb
oTpaxajach MO MpPSIMbIM YIJIOM. 3aTteM o0a Jiyya — MpOIIea-
MM MPSMO Y NTOBEPHYBIIWH MO/ PSIMBIM YIJIOM — JOXOAMJIU A0
OOBIYHBIX, HETIPO3PAUHBIX 3€PKaJl, OTPAXAIUCh OT HUX U, BO3-
Bpallasch Haszall, MONajajy Ha TO ke MOJYNpOo3payHoe 3epKa-



70. Tenepb YacThb JTydei, MpOIEeIIIUX CKBO3b 3TO 3epKaJio, Ha-
CKBO3b MOIJIa TIOBEPHYTh IO MPSIMBIM YIJIOM, B TO BpeMsl Kak
Apyrasi 9acTh JIy4del, yke OTHaX/Ibl COBEPIIMUBIINX TaKOW TTOBO-
pOT, MOTJIa MTPOMTH CKBO3b HETO MPSIMO.

Xop 3TUX JIydei JIIsl HarISITHOCTY TIOKa3aH Ha CXeMe, TaK YTo
Bbl MOXETE MPOCIeANTh, KaKUM 0Opa3oM 00a Jiydya TOmaiaim
Ha 9KpaH U OTPaXaJIUCh HA HeM, 00pa3ysi UHTEp(EepEHITMOHHYIO
KapTHHY, COCTOSIIYIO U3 CBETJIBIX M TEMHBIX TTOJIOC.

Ecnu m1st mpoxoskieHust cBeta Mo o0ouM MyTsiM Tpelyercst
OZIMHAKOBOE BPEM:I, TO Ha SKPaHe TOKHA MOy YU ThCs OfTHA Kap-
THHKA, €CJA e pa3Hasi — BCJIEACTBUE TOTO, YTO OIUH U3 JIyder
JOJDKEeH JIBUTAThCs TIO MOTOKY 3hupa (WU MPOTUB HETO), a Ipy-
TOW TorepeK, — TO U KapTHHKa Oyler apyras. ..

Jlaxxe pacckazarbh 00 TOM OITBITE OKA3BIBAETCSI HEMPOCTO, & YK
NIPOBECTH €ro... B 001ieM, komaHaa (pu3rKoB Ouiach HECKOIb-
KO JIET, TIOKa Y HUX HE CTaJIU TOy4aThCsl Pe3y/bTaThl, KOTOPHIM
MOHO OBLIIO JOBEPATh.

W1 BOT TYT Cly4miIach NpsiMo-TaKM IeTeKTHBHAs1 uctopus. Ec-
JIM BHI 3aIJIsTHETE B YU€OHUK (PM3HMKH, TO CKOpee BCEro MmpouTe-
Te, Oy/TO OBl UCCIIEIOBATENN HE 3aMETH/IM HUKAKOW Pa3HUIIbI B
CKOPOCTH JIBWXeHUsI JTydeit. Ha ocHOBaHMM 3TOTO U ObUI ClIe/IaH
BBIBOJI, YTO HUKAKOT'O IBMKEHUS 3(prpa 3aMedeHo He ObLTO, BO3-
HUKJIM COMHEHUSI B €r0 CYIIIECTBOBAHWH, U, B KOHIIE KOHIIOB, TEO-
puyst MUPOBOTO 3¢hupa OblIa OTBEPrHYTa KaK OMMMOOYHAS.

OnHaKO MpU STOM HUKTO U3 aBTOPOB YUEOHMKOB HE JIaeT Ce-
0e Tpyza 3aryisiHyTh B MIEPBOUCTOYHUKU. ECIM 03HAKOMHTBCS C



padoramu MarikeIbCOHAa Ha aHTJIMKACKOM SI3BIKE, TO MPUXOIMIIL
K MPsIMO MPOTHUBOIIOJIOKHOMY pe3yJibTary. OkaspiBaercs, Maii-
KEJIbCOH MPSIMO YKa3bIBa€eT, 4yTo B 1887 romy OH 3aperucTpupo-
BaJ1 3¢pupHbIN Betep. [IpaBna, ero ckopocth okazasiach He 30 km/
C, KaK Mpearnonaraioch, a CylieCTBEHHO MEHbIIIE — BCETO JIUIIIb
OKOJIO [IBYX KMJIOMETPOB B CEKYH/Y.

B 1904 rony ananornyssie onbITH Iposea . Mopnu u 1o-
JIy4uJ1 CKOpOCTh 3(upHOro Berpa paBHon 3 km/c. CouTs, 4TO
Ha TOYHOCTh Pe3yJIbTaTa MOKET BIUATh CKOPOCTb ABMKEHUS Ca-
MOU aTMOC(epPBI, HECKOJIBKO JIET CITYCTS OH ITOBTOPUJI SKCIIEPH-
MEHTBI, MOJHSBIIMCH HA BepUIMHY ropbl MayHT-Buicon. Tam pe-
3yJIbTaThl OMBITOB MOKA3aJIM CKOPOCTh OkoJo 10 km/c!

Ho Ha 3Tu pe3ynbraThl yke HUKTO He oOpaTui BHUMaHus1. U
BOT nouemy. B Havyasie BeKa nepByIo CKPUIKY B MUPOBOU (PU3BHUKE
HAYMHAET UrPaTh BEJIMKUN HEMELKUIA TeopeTuk AJbOepT DilH-
mITeiiH. B Hauane Beka OH co3faer M MyOHMKYeT CHelUalbHYyIo
TEOPUI0 OTHOCUTENIBHOCTH, a B 1915-1916 rogax mpucrynaer k
BO3BEJECHUIO OOIIEN TEOPUN OTHOCUTEHHOCTH.

CBou Teopry DUHILITEWH CTPOUT Ha OCHOBAHUM IOCTYJIATOB.
To ectb nprHKUMaET, HapuUMep, Kak (PakT, 6e3 BCIKUX Ha TO JI0-
Ka3aTesibCTB, YTO CKOPOCTh CBETA — €CTh HAUBBICILIASl B HAILIEM
MHpE, ¥ OHA HUKOUM 00pa30oM MpeBbIIleHa ObITh He MOXeT. UTo
BpeMs ¥ TPOCTPAHCTBO CBSI3aHBI C rpaBUTaIei. .. Il HekoTopbie
JpyTHe.

Cpenu nipoyero, B crieuaibHOM TEOPUHU OTHOCUTEIbHOCTH OH
HAYMCTO OTPULIAET CYIIECTBOBAHHE B MPOCTPAHCTBE MUPOBOIO



a¢upa. Jleckarb, ONbITH HE MOKA3bIBAOT €r0 HAJIWYMS, CTAJIO
ObITh, ero 1 HeT. OboiinemMcs 1 6e3 Hero. ..

W oH JedCTBUTENBHO OOOIIENICS, TMOCTPOUB CIIEIUATBHYIO
TEOPUI0 OTHOCUTEJILHOCTH, B KOTOPO# JaJl 00OOIIEHHYI0 KapTH-
HY MOCTPOEHUsI OKPYKAIOIIEro Hac MUpa — Oojiee TOYHYIO, YeM
Ta, KOTOPYIO MpeacTapisii cede HploToH, ero coBpeMeHHUKU |
€IMHOMBIIIIJIEHHUKH.

OpHako npy NOCTPOEHUM CIIELUATIBHON TEOPUU OTHOCUTE b~
HOCTHU OH TMOHavaITy ObLT BBIHYK/IEH CHOBA BEPHYTHLCS K UEe CY-
LIECTBOBaHUS BceMUPHOro 3¢pupa. B 1920 rogy on numer, yro
«TIPOCTPAHCTBO HEMBICTUMO Oe3 3cupa». A B 1924 roay, Bo3-
BpalllascCh K TOW K€ TEME, CHOBA MOATBEPKIAeT: «Mbl HE MOXEM
B TEOpPETUYECKOM (PH3MKe OOOUTHUCH Oe3 apupar.

Ho noe3n MHEpLMOHHOrO MBIIUIEHUS] TaK Ha3blBA€MOW Ha-
YUYHOU OOIIECTBEHHOCTH Yke HaOpas xon. Te, KTO XOTb Kak-
TO CMOT' pa300paThcsi B MaTeMaTUYECKUX AeOpsX pacCysKAeHUi
DUHIITEHA U LIEHOM OIPOMHBIX TPYAOB IPHUIIEN K BBIBOY, YTO
HUKAKOro 3(pupa HeT, yKe He XOTeJl K HEMY BO3BpaIllaTbCsl, CHO-
Ba pa3dMpaThCcsl B HOBBIX, elle OoJiee CJIOKHBIX PacCyKISHUSX
Y YMO3aKJIIOUEHUSIX BEJIIMKOro TeopeTuka. 1 oHu cBoerr Maccon
CTaJu IaBUTh Ha reHust: «Pa3 yxk ObUIo cKa3zaHo, 4To 3¢pupa Her,
3HAuMT, ero Her. U Bce TyT...»

10T 3(pPeKT TONIBI MOAEUCTBOBAN J1axke Ha reHusi. Kak nHa-
4e OOBbSCHUTH TOT (PAKT, YTO B CBOMX JAJIbHEHIINX padoTax OH
Npeanoyesl UTHOPUPOBATh PE3y/IbTaThl ONMBITOB MalikenbCcoHa,
Mopiu u Musuiepa? Ho cronno i Tak nenars?



DUHIITeHA He pa3 JIOBWIM Ha ommOkax. OJJHUM U3 TIEPBbIX,
enie B 20-e roapl XX Beka, cAeJial Halll COOTEYECTBEHHUK, Jie-
HUHTpAJICKUM yueHb1 Anekcanap ®puaman. B cBoeM nucbme
K DUHIITEHY OH yKa3aJl, YTO CaM TEOPETHK AeJaeT HEMpPaBUIb-
HBII BBIBOJ U3 CBOMX K€ ypaBHeHUI. OH yTBEP:KIAET, UTO OKPY-
Karonjast Hac BecesleHHast cramoHapHa, To ecTh HenoAsrkHa. Ho
Y3 YpaBHEHHUU MOXHO CJIENATh U BbIBOJ, YTO OHA IBUKETCH. ..

Benmukuil TeopeTMk cHavyasia ynmupascs, HO IMOTOM ObUI BbI-
HYXJIEH TIPU3HAThH MPABOTY POCCHUICKOro Kojuieru. Tem Oonee
YTO BCKOPOCTH aMEPUKAHCKMM acTpoHOMOM 3. Xab01a0M 3Kc-
MEPUMEHTATIBHO OBLIO OTKPBITO TaK Ha3blIBaMOE KPacHOE CMe-
IIeHKe, U3 KOTOPOT'o CJIEI0BAJIO, YTO TaJJaKTUKU IEHCTBUTEIHHO
pasyieTalnTcs OT LIEHTPa ¢ cymMaclle/Iield CKOPOCThIO. . .

®puaman Bpone Obl cOOMpAJICS MPOAOKHUTH TOJNEMUKY C
DiHIITeHOM, A00pascs Obl OH, BO3MOXHO, U 10 3¢upa. OaHa-
KO B BO3pacTe TPUJLIATH JIET OH yMep OT Thda B XOJIOIHOM U
rosionHoM JleHuHrpaae. A OoJblle JKeIallyX CIOpUTh ¢ DIH-
HITEMTHOM KaK-TO HE HAIILJIOCh.

N e HegaBHO, yxe B KOHLE XX BeKa, BHOBb CTaJI IOSIB-
JIATbCSI KPUTUYECKHUE CTaTbi, B KOTOPBIX YKa3bIBA€TCS, YTO U T'e-
HUIO CBOMCTBEHHO OImmMoOaThcs. Tak, Moxoxke, YTo CKOPOCTh CBETa
— BOBCE HE SIBJISIETCS MOIPAaHUYHOM KOHCTAHTOM, KaK TO yTBEP-
xaan DiHmreitd. [locnenHue SKCnepuMeHThl U HaOIoIeHU S J10-
Ka3bIBAIOT, YTO HEKOTOPHIE YACTHUIIBI M1 OOBEKTHI MOTYT JIBUTATh-
Cs ¥ C OOJIBIITUMU CKOPOCTSIMHU.

[Toroponuics OH, MOXOXkE, U C OTPULITAHUEM MHUPOBOTO 3(PU-



pa. Hekas marepusi, BUAMMO, BCE K€ 3arOJIHSIET TPOCTPAHCTBO
MeXy 3B€3/laMH U TulaHeTaMu. HekoTopble Ha3bIBaIOT €€ BaKy-
ymoM. Jlpyrue mojaraioT, 4TO Tak Ha3bIBa€MOE PEIMKTOBOE W3-
JIly4eHUE — €CThb CJie]] He TOJIbKO BoJIbilioro B3pbiBa, ¢ MOMOIIIBIO
KOTOPOro Hekorja odpa3oBasiach Haina BeeneHHast, HO M «OTro-
JIOCOK» 3upa.

HaiieHnsl Tak:xe KaHIMAAThl HA poiib «4actull Jlecaxa». 1o
HEUTPUHO — DJIEMEHTAPHbIE YaCTHUIIbl, OTKPBITHIE B HAUaJle BeKa
Ha KOHYMKE Iepa aBcTpuiickuM teopetukoM B. Tlaynu u cyie-
CTBOBaHME KOTOPHIX OBLJIO JIOKA3aHO SKCIIEPUMEHTAILHO JIUIIIb
coBceM HeslaBHO. OHU IGUCTBUTENLHO 00TAAAI0T YHUKATBHBIMU
cBoiictBamu. Hanprumep, MpoOH3UTh 36MHOM 1Iap HACKBO3b — JIs1
9TUX 4acTull napa mycTsikoB. OHU IBMXKYTCS C cymacuie/ien
CKOPOCTBI0, OJTM3KOM K CKOPOCTH CBETA, Y MPAKTUYECKU HIUYETO
He BecAT. Koe-KkTo 13 pu3mKoB axe yTBEpXK/IAET, UTO Macca IMo-
KOSl HBUTPUHO BOOOIIE paBHA HYJIIO. . .

A cambie cMeJIbie 1ake MPerosaraioT, YT0, BO3MOXKHO, TeM-
Hasl SHEPrusi — Ta camasi, KOTopasi, COIJIACHO TOCJIEIHUM JaH-
HBIM, cocTaBiisieT 68,3 % Bcell Macchl BeesleHHOM U ¢ HeMMOBeEp-
HOW CHJIOH pacTacKMBaeT B CTOPOHBI HAOMIOIaeMble TaTaKTUKH, —
TOXEe MOXKET COCTOATDH 13 Aupa.



CymecrByet Jiu Bpema?

«Kakoy mymelid Borpoc! — BO3MOXKHO, CKaxeTe Bbl. — KoHeu-
HO ke cyuiectByeT!..» W npu 3ToM MOXeTe axke BbIpa3UTEIbHO
MOCMOTpETH Ha yachl. OTHAKO Ha CaMOM JIeJIe BCE He TaK MPOCTO,
Kak KaxeTcs. Hayarb x0Ts1 ObI € TOTO, Kakoe BpeMsl TOKa3bIBAIOT
BalllM Yachl?

3namenuthiii Micaak HploTOH mosarai, 4to Bpems aOCoMoT-
HO. BO3MOXHO, OH Tak cuMTas MOTOMY, YTO KWJI HEMOAAJIEKY OT
['puHBHMYA, Yepe3 KOTOPBIN MPOXOAX HYJIEBOM MEpPHUIMaH U OT
koTtoporo ¢ 1884 roga (pu3rMKku JOrOBOPWIMCH OTCUMTHIBATh Ya-
COBBIE TOsICA.

Tem He MeHee HbIHE CYIIEeCTBYET 24 4acoBBIX MMOsICA U YaChl
B KQ)XJOM U3 HUX OTCUMTHIBAIOT cBOe BpeMmsl. [Ipuuem pasnuiia,
CKaXeM, MEX]y I'PUHBUUCKUM, MOCKOBCKMM MJIM BAaIIMHITOH-
CKUM BPEMEHEM MOXKET ObITh IOBOJIBHO 3HAYUTEIbHA.



Bpemsi Bcenennoii — nonsimue éecbma OmHoCUmenvHoe u nie-
Kyuee

U 3710 eme He Bce. B Hauane XX Beka AnpOepT DUHIITEHH
ToKa3aJl, YTo MOHSATHE BpeMeHHM BOoOIIe OTHOCHUTENIbHO. Ero B
MPUHLIMIIE MOXHO 3aMeJJIUTh WJIM, HAlTPOTUB, YCKOPUTh. U 311
TEOpPETUYECKUE PACCYKACHUSI HE pa3 YK TMOATBEPKIUINCh HA
npakTrke. OAWH U3 CaMbIX BIEUYATISAIONIMX OIBITOB MPOBENH,
NOXaIyi, B aMepuKaHCKOM ropoje bonzepe, riae pacnionaraercst
HairoHaibHbIM UHCTUTYT BPEMEHHU.

OU3NKHY B3N IBOE TOYHENIITNX AaTOMHBIX YaCOB, CITOCOOHBIX
OIIMOUTHLCS HA CEKYHY JIUIIb 3a 7,3 Mipa jieT. O1HU Yachl OcTa-



BWJIM HA TIONY, a Ipyrue MOMeCTUIN Ha MOJCTaBKY, OTCTOSIIIYIO
OT MOJIa BCEr0 Ha HECKOJIbKO caHTUMeTpoB. M uto xe? Yepes
HEKOTOPOE BPEeMsI BBISICHIIIOCh, YTO MOKA3aHU sl YaCOB Pa3HSATCS.
Ha oueHb-0ueHb MalTylo BEJIMUMHY, HO BCE K€ OTIIMYAIOTCSI.

A 3Haere nouemy?

Jleso B TOM, UTO yBeJIMUYEHUEM PACCTOSIHUS OT LIEHTpa 3eM-
JIM TSTOTEHMe TJIaHeThl yMeHbIaercs. Ha kporieunyio Beanuu-
HY, HO YMEHbIIIaeTcsl. A U3MEHEHHe I'PaBUTAIMU BIIMSET Ha XOI
YacoB.

Bornee Toro, cortacHO ypaBHEeHUAM DUHILNTEWHA, HA XOJ Bpe-
MEHH BJIUSIET TaKXkKe CKOPOCTh MEpeMeIlieHrs] U3MepUTesl Bpe-
Menu. Ecitu Ml csiieM Ha 3Be3/10J1eT, JIETAIIUN ¢ OKOJIOCBETOBOM
CKOPOCTBI0, ¥ OTIPABUMCSI CHavYaJIa Ky/ia-To Ha Kpait BeeneHHoi,
a 3aTeM 4epe3 JeCsTh JIeT BepHEMCsI 0OpaTHO, MOKET OKa3aThCs,
YTO Ha Halllel POAHOM IJIaHeTe 3a 3TO BpeMs npomwio 100 ser,
Y BCE HAIllM COBPEMEHHUKH 32 TOT CPOK YCIeJN OJIaroroixyyHo
CKOHYAThCSI, OT)KUB CBOM CPOK. MeXkly TeM KakK IMyTelleCTBeH-
HUKH, XWBIIKE Ha KOpabie 1o cBoeMy COOCTBEHHOMY BpPeMeHH,
rocrapeJiv Bcero jiib Ha 10 jer.

W yx cambIM CTpaHHBIM, MOXaJyil, ABIsSETCA TOT (PAKT, YTO
CaMo TeYeHNe BPEMEHH JIJTsI KK/IOTO YeJIOBEKa 3a ero KU3Hb Me-
HsieTcs. B meTcTBe Kaxplil IeHb KakeTcst O6CKOHEUHbIM, a K CTa-
POCTH YeJIOBEKY KaKeTCsl, YTO JTHU U JIa)Ke IOfIbl MEJIbKAIOT OJIUH
3a qpyruM. CrierasibHble OIBITHI MTO3BOJIIIHN J1a)Ke BBIYUCIUTD,
HACKOJIbKO CYOBEKTHBHBIM CTAaHOBUTCS O0jiee ObICTpOe TeueHHe
BPEMEHU — K CTAPOCTH €r0 CKOPOCTh, [0 MHEHUIO MHOTHUX, YCKO-



psietcs B 2,5 pasza.

TeM He MeHee HallUIUCh JIIOJU, KOTOPBIE BIIOJHE CEPhE3HO
YTBEPKJIAIOT, YTO BpeMsl Kak TakoBoe He cyiectByeT. 1 ccbuia-
I0TCS TIPY 9TOM Ha CBOU pacyeThl. Mbl ¢ BaMu B e0py BhICIIIEi
MaTeMaTHKH Biie3aTh He OyaeM. Ho mompoOyem, Tak cka3arh, Ha
naJyibliax pa3oOpaThesi, B 4eM TyT (pokyc?

Ecnu Bbl BpeMsi OT BPEMEHM UYUTaeTe Hay4yHO-TOMYJIsSpHbIE
KHIKKY U elle He 3a0bLTH, YeMy Bac YUUJIM B IIKOJIe, TO, HaBep-
HOE, MOMHUTE: (PU3UKU CO BpEMEH DWHIITENHA MPEeINOYUTAIOT
T'OBOPUTH O MPOCTPAaHCTBE-BpeMeHU. To ecTh K TpeM Ipearnosa-
raeMbIM U3MEPEHUSAM MTPOCTPAHCTBA — JJIMHE, IIUPUHE U BHICOTE
— OHM J00ABJISIOT €l U YeTBEPTOe, BpEMEHHOE U3MepeHHe.

DTU YeThipe W3MEpPEHUs] COCTaBISIIOT MOJIHOTY IPOCTpPaH-
CTBEHHO-BPEMEHHOro KoHTuHyyma. Mcaak HbloTOH, ogunH u3
NPAOTILOB COBPEMEHHOI MAaTeMaTUKH U MEPBOOTKPbIBATEb UC-
qucieHusi, BHeC B (pu3MKy maccy OectieHHbIX uaei. Cpeau ca-
MBIX Ba)XHBIX U3 HUX — TPHU 3aKOHA ABMKEHUsI, ONUCHIBAIOIINE
OTHOIIICHUSI MEKAY OOBEKTaMH M CHUJIAMH TTPUPOJIBI, KOTOPBIE C
HUMM B3aMMOJEUCTBYIOT. Jlpyrasi BaxHasi ujaest — BakHasi 1j1si
HaIlero 0O0CykIeHUsI — KOHIENIIMsI aDCOMIOTHOTO IPOCTPAHCTBA
1 aOCOJTIOTHOTO BPeMEHHU.

3akonbl HploTOHA npeamnonaraior, 4to BpeMsi — HeM3MeHHas
BeJIMYMHA BO BeeneHHoM, OHO TedeT 0e3 KaKoro-110o BHEIIHEro
BJIMSIHMS M BCEr[ia OJIMHAKOBO /IS Bcex ero HaOmoaareneid. Ho
MBI-TO TENEPb 3HAEM, UYTO TEOPHUSI OTHOCUTEBHOCTY DIHILITEHA
IIPOTUBOPEYUT MHEHUIO HploTOHA.



Bpemsa nporekaer no-pasHomy B Mockse u Ha Mapce. OHO
BeneT ceOsl o-pa3sHOMY y TIOTHOXKHS ropsl Pya3u U B OKpecT-
HOCTSIX YEPHOU IbIpbl. BpemMs MeHsieTcs, Korja Bbl JBUKETECh
oeicTpee. M korna 1o DiHIITEHA BIEPBbIE 3TO JOILIO, €ro BU-
JEHUE U3MEHWIIO BCE, YTO MbI 3HAIM O (PUBHKE.

A Ternepb aBTOPHl HECKONBKMX HAYYHBIX PaOOT MpemsiaraioT
€llle ¥ HOBBIM B3IV HA MPOCTPAHCTBEHHO-BPEMEHHOU KOHTH-
HyyM. CkaxeMm Jaxe OoJbllle: OIMH M3 aBTOPOB Ipeijiaraer
orpezenuTh BeeneHHylo kKak «O0e3BpeMEHHYI0». ..

Wrak, tpu ¢pusnka — Ampur Copim, HJasun ®Puckanert u
o3an Knunaap — npeiaraior peIcTaBUTh BpeMs Kak OIHY UX
oceii 4-mepHoro rpaguka. Ilo cioBam yuyeHsIX, 310 OyjeT O3Ha-
YaTh, YTO IPOCTPAHCTBO HE TPEXMEPHO, & YETHIPEXMEPHO, U HET
HEOOXOIMMOCTH BBIICNISITH BPEMS 0CO00.

[lutaTa U3 UX pabOTHI 3BYYHT Tak: « TOUKa 3peHus1, COTTIaCHO
KOTOpOW BpeMs IIPEACTABIIEHO (PU3NYECKON CYITHOCTBIO, B KOTO-
POI1 IPOUCXOIAT MaTepUaIbHble U3MEHEHM s, 3aMeHsieTcst Oosiee
yIOOHOI TOUKOU 3peHus], B KOTOPOH BpeMsi OyZIeT MPOCTO YHCIIO-
BBbIM ITOPSIKOM MaT€pUaJIbHOTO U3MEHEHHU 1. DTOT B3MJISAL JTyYllle
OTBevaeT (PU3MYECKOMY MUPY U JIy4llle OObSICHSET MTHOBEHHbBIE
(pusrueckue ABIEHNA: IPAaBUTALMIO, SIEKTPOCTATUUECKOE B3aM-
MOJEUCTBHE, Nlepeaavy MH(POPMALIUU U IPYTUES.

TeopeTuku nosararoTr, 4To 3Ta TOUKa 3peHus Jiydlle MoAoM-
JeT Ha JJaHHBI MOMEHT. W nanee pacckasblBalOT, UTO OHU HbI-
He pa3pabaThiBAIOT HOBHIM B3IJIS] HA AaHHYIO mpodiemy. B pe-
3y/bTaTe y HUX MOMyvaeTcst BOT 4To: «[10CKOMbKY OOJTBIIe B 9TOM



YEeThIPEXMEPHOIN CTPYKTYpE HE CYILECTBYET HU OIHOU CEKIIMH,
B KOTOPOH “ceivyac” MpeacTaBieHO OObeKTUBHO, MMOHATHS “CITy-
yaetcs” M “IPOMCXOJUT’ €Il He MCYe3al0T MOJTHOCThIO, HO BECh-
Ma ycnoxHsoTes. IToxoxke, Oonee ecTecTBEHHO AyMaThb O (pU3u-
YEeCKON PeaTbHOCTH KaK O YeThIPeXMEPHOM OBITHH, a He Kak 00
SBOJIOIIH CO BPEMEHEM TPEXMEPHOTO OBITHS».

HccnenoBaresy NbITAOTCA MPOSICHATh CUTYallMI0O HA OCHOBE
TAKOI'0 MBICJIEHHOTO 9KcriepuMeHTa. IIpecraBum, 4to y Hac ecTb
(poTOH, KOTOPBIN ABUKETCS BHEPE M Ha3al MEXIY ABYMs TOY-
KaMH B IpOCTpaHCTBE. [IpOCTpaHCTBO MOMHOCTBIO COCTOUT M3
TUIAHKOBCKHUX JIJIMH — TO €CTh U3 MEJIbYalIIIMX AUCTAHIIMI, KOTO-
pble MOKET IpeofoneTh (POTOH B MOMEHT BpeMeHu. Korna go-
TOH NEpeEMENIAeTCs] Ha TUIAHKOBCKYIO JJIMHY, OH ONMCBHIBAETCS
KaK MepeJBUraloIluiicsl UCKJIIOUUTENBHO B MTPOCTPAHCTBE U HE
COBCEM BO BPEMEHH, ITOCKOJIbKY ITPOMEKYTOK IJTAHKOBCKOU JIJTH-
HBI OYEHb MaJl.

ITOT 9KCHEPUMEHT NOKA3BIBAET, YTO BPEMsI MOKET OBITh ITPO-
CTO YMCJIOBBIM MOPSKOM U3MEHEHUS, a HE YETBEPTHIM U3Mepe-
HUEM, YBEPSIOT MCcleioBaTen. PaccMoTpeHre BpeMeHr TakuM
00pa3oM — Kak croco0a OTCJIeKMBAaHUS W3MEHEHUN B TEUEHUE
JOJITOTO BPEMEHU — HE TOJIBKO PELIXT MapaJoKchl 3eHOHA O 1BU-
KeHuu (AXWJulec M yepernaxa, HalpuMmep), HO U MO3BOJIAT JIy4-
11Ie OIKCaTh XapaKTEPUCTUKU MPUPOIHOTO MUPA.

JlpeBHerpeueckuil Myaper, 3€HOH, €C/IM IIOMHHUTE, yTBEp-
K JaJ1, YT0 OBICTPOHOTMI AXMJIIEC HUKOT/IA HE JOTOHUT Yeperna-
Xy, TIOCKOJIBKY, KOTJa OH IIPOJJBUHETCS, HAIPUMEP, Ha METP, Ye-



penaxa npoasuHercd Ha 10 cantumerpoB. OH Ha JeCATh CaHTH-
METPOB, uepenaxa — Ha caHtumerp... M tak panee. U ero npu
9TOM COBEpIIEHHO HE BOJIHOBAJIO, YTO HA MPAKTUKE TAKUM pac-
CYKJEHHUSAM — I'poll IieHa. [ 1aBHOe, UTO OHM TEOPETUYECKHU JIO-
TUYHBI.

Buanmo, Tak ke paccykJaioT U yIIOMSHYTHIE TEOPETUKH, KO-
TOpble He 6e3 IoMopa MUIIYT, YTO «TEOPHUSI BPeMEHU KaK YeTBep-
TOr0 U3MEPEHHUs B MPOCTPAaHCTBE — (panbCcUUKaLMA, U CBOEU
rocyeHerd pabOTON MBI TIOKAa3bIBAEM, UTO €CTh OOJIbINasi Bepo-
SATHOCTB 9TOU (haIbCUPUKALIIN».



ITapanokchl myTemecTBUM MO0 BpeMeHH

C Toii ops! kKak B 1895 rony anrmmiickuii pantact ['epOept
VYamuic omyOnMKoBal CBOM 3HAMEHUTHIN poMaH «MallrHa Bpe-
MEHW», HU JIMTEPATOPbl, HU YYEHble HUKAK HE MOIYT YCIIOKO-
uthcs. Bor yxe 120 et oHM cO BCEX CTOPOH paccMaTpHUBaiOT
3Ty MpoOIeMy, Ipesiarasi Bce HOBbIe BApUAaHTHI TPEOJOICHUS He
TOJIBKO MPOCTPAHCTBA, HO U BPEMEHM.

CeronHs B MOJJIEHb MYIIEHA pakeTa,
Oma sieTut Kyaa OpicTpee cBeTa.

W nonerut no uenu B mectsb yTpa
Buepa —

TaK OMKcas OfHY U3 BO3MOXHBIX cuTyauui Camynn Mapiiak.
W ¢ nerckuM mo3TOM BHOJHE COMUAAPEH JIOKTOP (PU3MKO-Ma-
temarndeckux Hayk A.Jl. YepHuH. «Eciu B camom fiene aomny-
CTUTh, YTO CKOPOCTh paKeThl OOJbIlIe CKOPOCTH CBETa, TO 3TO
BIIOJITHE BO3MOXHAsI BEllb», — [10JIaraeT OH.

B camom perne, cormacHO TeOpUM OTHOCUTEILHOCTU AJbOep-
Ta DUHIITENHA, C BO3PACTAHUEM CKOPOCTH 3BE3/10JIETA BPEMS Ha
ero Oopty Oyner Teub Bce Me[JIeHHee, [0 CPaBHEHMIO C Tede-
HMEeM BpeMeHHU Ha 3emJie, a IOToMY JBa OMM3Hela — OIUH Ha
O0pTy KOCMOJIETa, a APYTOi, OCTABIIMCH HA POIHOM IJIaHETe, OY-
JOyT CTapeTh C Pa3HOM CKOPOCThIO. OJHAKO TOT k€ DUHIITEUH
Y yKas3aJl, 4TO MPEBBICUTh CKOPOCTh CBETA MaTEPUAIbHOMY TEITY



HEBO3MOJKHO, MOCKOJIbKY ISl 9TOTO MOTpedyeTcsi OeCKOHEUHOe
KOJINYECTBO SHEPTUMU.

O0601TH 3TOT apaAOKC MOIbITaICA ucatenb Biaagumup Boii-
HOBUY B (paHTacTnyeckoM pomaHe «MockBa 2042 roga». Tam
OIMCAaH TaKOU crocoO myTeriecTBrs 1Mo BpemeHu. Hayo cectsb B
KOCMOJIET, KOTOPBII CITOCOOEH JIBUTATHCS €CITU HE CO CBEPXCBe-
TOBOM, TO BCE € C JOBOJIbHO MPUJIMYHON CKOPOCTHIO, U TIOJIe-
TETh «HA Kpai cBeTa». [Ipu 3TOM, Kak yxke roBOpusoCh, BpeMsi
B cCaMOM KOCMoJieTe OyJeT Teub MelljIeHHee, yeM Ha 3emie. U
BEPHYBIIINCH, CKaxeM, uepe3 10 jieT, myTelecTBeHHUKN MOTYT C
yIUBJIEHUEM OOHAPYXKHTh, UYTO HA UX POJHOW IUIAHETE MPOIILIO
YK€ CTOJIETHE.



Cxema nymewecmeus uepesz «<Kpomosyro Hopy»

W BoiiHoBUY, B 00I11IeM, He TOTPEIvI POTUB UCTUHBI. Du-
3UKM CYMTAIOT, YTO KOCMUYECKUH armapar, CrioCOOHBIA COBEp-
IIUTh NIEPEMEILIEHUE B IPYT'YI0 BPEMEHHYIO PEJIbHOCTD, TOJIKEH
JOCTUTHYTh 98 MPOLIEHTOB OT CKOPOCTH CcBeTa. Tornaa, corjiacHO
pacueram, YesiOBeK, KOTOPBI Oy/IeT MyTeliecTBOBaTh B KOCMHU-
YECKOM MPOCTPAHCTBE T'Oll, HECMOTPSI HA TO YTO CaM OH CTaHeT
cTapiiie Juiib Ha 12 MecsiiieB, BEpHYBIIUCh Ha 3eMJTi0, OOHapy-
JKUT, YTO HA POAHOM IJIaHETe NMPOUAET yxe okoso 10 seT.

OnHaKO TakoHM pakeThl B HAIlIEM PACHOPSKEHUH MOKa HeT. A



MOTOMY BeJIMKHE YMbI OWJIMCh, OBIOTCS U €1lle, HaBepHOE, JIOJITO
Oy/IyT OMTBCS HAJl BOIIPOCOM, MOXHO JIA CIIOMaTh CTEHY MEXTy
NPOIIUTBIM, HACTOSIIIIMM M OYIYIIMM KaKUM-JMOO WHBIM CIOCO-
o60oMm.

YroObl pa3oOpaThCcsl B 3TOM, HAM HEe OOOWTH CBOMM BHUMa-
HUEM IIPUpPOy caMoro BpeMeHu. Ham TosbKO Kaxkercs, 4To OHO
NPEACTaBIISAET COOOM HEUTO MOHSATHOE Y OUYEBU/IHOE.

[louemy, Hanpumep, OHO TEYET TOJIBKO B OJHOM HallpaBJie-
Huu? Buepa yxe mpouuioe, CerogqHs — HacToslilee, a 3aBTpa —
Oyamyiee. A Helb3s JId cesIaTh Kak-HUOyab HaoOopot? HukTo
TAKOro crocoda Moka He 3HaeT.

Bonee Toro, ¢ nosiBieHreM Bce 0ojiee TOUHBIX U3MEpPUTEb-
HBIX TPUOOPOB CTAHOBUTCS SICHO, UTO BpeMsI JJake B OTHOM Ha-
IIPABJIEHUH TEUYET C PA3HOM CKOPOCTHIO. OKa3bIBAETCS, €T0 MOKA-
3aTesM 3aBUCAT OT HAIIEr0 MECTOMOJIOKEHUS U IBMKEHUsT 3eM-
JIN.

«MBbl KUBEM, KaK IMPUHATO CUUTATh, B TPEXMEPHOM IIpPO-
CTpaHCTBE, — paccykjaer npodeccop, JOKTOp (PU3MKO-MaTemMa-
THUYECKUX HayK, 3aBeaylomuil kadeapoi 6nodusuku ¢pusznde-
ckoro ¢akyaprera MI'Y umenu M.B. JlomoHnocoBa BceBonon
TeepauciioB. — [IpocTpaHCTBO — 3TO HE MYCTOE MECTO, B HEM CY-
IIECTBYIOT Pa3JIMYHbIE MOJS U YacTUIbL. i TOro 4yToOBl Omu-
caTh UX B3aUMOJIEHCTBUE, He OOONTHUCH Oe3 BpeMEeHHOI KOOp/Iu-
Hatbl. [IpocTpaHCTBO M BpeMsl HeJb3s1 BOCIIPUHUMATh IOPO3Hb».

VIMeHHO NO3TOMY TEOPETHUKH TOBOJIBHO YacTO PacCykAakoT O
YEeTBIPEXMEPHOM MPOCTpaHCcTBe-BpeMeHu. U npeononesas npo-



CTPAHCTBO C Pa3HOM CKOPOCThIO, Mbl OJIHOBPEMEHHO MOXXEM ITpe-
OJOJIEBaTh M BpeMs. | paBUTAlIMOHHOE BO3JEUCTBUE HA YEJIOBE-
Ka, TOKUHYBLIEro 3eMII0 Ha KOCMUYECKOM Kopalie, ociadeBa-
€T, U BpeMs U1l HEro HauMHAeT WATU UHave, YeM IS TeX, KTO
ocrasics Ha ryiaHete. K nmpumepy, acTpoHaBT, IBUXKYILMICS BHE
3€MHOU I'PaBUTALIMU CO CKOPOCTBIO 27 ThICSY KMJIOMETPOB B 4ac,
yiKe ornepeaut BpeMs Ha 1/48 nommo ceKyHAbl. ITO KakeTcsl HU-
YTOKHO MaJIbiM, HO, YBEJIMUMBAsi CKOPOCTb MePeBHKEHUsT 00b-
€KTa, MOXXHO, T10 UJiee, 3arJIsiHyTh BIIEPE]] elle Jabliie.

«Bpemst MoxeT naTu OpicTpee Wi MeIIEHHEE B 3aBUCHMOCTH
OT CKOPOCTH JIBMKEHUS TEJI OTHOCUTENBHO IpYT Apyra. Vi3meHss
CKOPOCTb COOCTBEHHOT'O MEPEABUKEHUSI, TEOPETUUECKHA MOXKHO
U3MEHSTH /17151 ceOsl ¥ X0/ BpeMeH» , — IoMYepKrBaeT Beesomon
TBepaucios.

Brnpouem, BoBce He 00si3aTeIbHO Pa3BUBATh CyMACIIEIIIYIO
CKOPOCTb, 4YTOOBI OrepeanTh BpeMs. MoXHO OOMaHyTh camMo
npocTpaHcTBO. [10-HOBOMY B3MIISIHYTh Ha CTPYKTYpPY MPOCTPaH-
CTBa-BPEMEHM MO3BOJISIET TEOpH s cynepcTpyH. CornacHo e, Bce
KOCMMYECKOE MPOCTPAHCTBO 3AMOJTHEHO OJHOMEPHBIMM IPOTS-
’KEHHBIMU OObEKTAMHU — YJIbTPAMUK POCKOITMUYECKUMU KBAHTOBbI-
MU cTpyHamu pazmepoM Bcero 10 B muHyc 33-ii cTeneHu caH-
TUMETPOB Kaxaast. «MIMEeHHO MX KosneOaHus U 3a[1al0T CBOMCTBA
MaTepHu», — TOBOPST TeOPETUKH. [IOHATh, KaK 9TO MOXET ObITh,
HE BaBasiCh B MaTeMaTHuyecKue aeOpH, TOBOPAT, HE MOTydaeT-
cs. A moTomy NoBepUM UM Ha cJioBo. M monpoOyem npocniennTb,
KaK TeOpus CTPYH OTKPBIBAET IyTh MYTEILECTBUAM BO BPEMEHHU.



«Jlemno B TOM, UTO TaHHAS TEOPUsT MOXKET ObITh ChOPMYIIUPO-
BaHa JIMIIb B TOM CJIy4yae, €CJIM Mbl IIPEAIOJI0KUM CYILIECTBOBA-
HUE B MPOCTPAHCTBE JIOMOJHUTEbHBIX U3MEPEHUI, — TOBOPUT
npogeccop, JOKTOp (PU3UKO-MATEMATUUYECKUX HAYK, BEAYIUI
Hay4HbIIl COTPYIHUK MaremaTnyeckoro MHCTUTyTa uMeHu B.A.
CreknoBa PAH Hpuna ApedreBa. — B yeTeipexMepHOM IIpoO-
CTpaHCTBe-BpeMeHHU ee c(hOpMyYJIMpOBaTh He TIOIydYaeTcs, HeoO-
XOJIMMO €I11€ HIECTh IOTOJHUTEIbHBIX U3MEPEHUIN» ..

Torga, Kak yBepsllOT TEOPETUKH, YK€ HECIIOKHO HANMUCaTh
YPaBHEHUS], pellleHNs] KOTOPbIX MPUBOAAT K MYTEHIECTBUAM BO
BPEMEHM B 3THMX MHOTOMEpHBIX MpocTpaHcTBax. OJHaKO Ha
MIPAKTUKE HU B KAKUX SKCIIEPUMEHTaX JOIOJIHUTEIbHbIE U3MEPE-
HUs1 IOKA HE BUJHBI. T€OpeTUKH OMATh-TaKHU MPENoNarair, YTo
TaK MPOUCXOIUT, MO-BUIMMOMY, B CHJIYy HEIOCTATOYHBIX BO3-
MoxkHocTel. HeoOxonyma KostoccalibHast SHEPrusi, YTOObI B 3TU
W3MEpEHUS IPOHUKHYTh.

A moToMy, B 4aCTHOCTH, CTPOSAT Bce Oojiee MOIIHbIE YCKOPU-
Tenu. B yacTHOCTH, OBLIO TIPEANONIOKEHNE: KOe-4TO MOKHO Oy-
JeT MPOSICHUTb Ha YPOBHE SHEPrHil, KOTOPblE CMOXET pa3BUTh
Bonbioit agponnsiii kosuianaep (BAK). Ero nmocrpownu, 3amy-
CTUJIM U... Pa304apOBAJIUCh. YUEHbIE TOBOPSAT TEINEPh, UTO TEX
HEepruu, Kotopslie ectb B bAKe, HemocTaTOUHO 11711 MOATBEP-
KJEHUs CYLIECTBOBAHUS JOIIOJHUTEIbHBIX 3MepeHuil. Tenepb
MCCJIEJOBATEIIN MBITAI0TCS] HAPACTUTh MOUIHOCTU KOJUIAiepa U
UCTIOIBOJIb BEIIT PA3rOBOPHI O CTPOUTENILCTBE ellle Oojiee MOIII-
Horo arperara. U Temepp Bo3nmaraiot OOJbIIME HAJESK/IBl HA JIU-



HEWHBIA KOJUTaiiep, KOTOPhId COOMPAIOTCS MOCTPOUTH B ro-
HUMU.

[IpencraBum Ha MUHYTY, 4TO (POKYC YIACTCS U UCCJIEI0BATeE-
JISIM BCE-TaKM y/aCTCs HAUTHU JIOTIOJIHUTENbHBIE n3MepeHus. Kak
9TO MOXET MOMOYb I[JITAHUPYEMbIM IyTEIIECTBUSIM BO BpEeMEHU ?
Wnes 3aKkimovaeTcs B TOM, 4YTO MOKHO BHIMTpaTh BpeMsi, IpU/s B
HY)KHYIO TOUKY 0OoJiee KOPOTKUM IyTeM, TIepeMeInasich B JOMO-
HUTEJIbHBIX U3MEPEHUSIX.

«[IpencraBbTe /Ba MHOTOITAKHBIX 3[aHUSI, — OOBACHSET
Wpuna ApedrpeBa. — MOKHO B KaXIOM NEPEIBUTATbCS BBEPX-
BHU3 Ha Judre. B TakoM ciryyae poCTpaHCTBO, B KOTOPOM BBl
HaXOAUTECh, OTPAHNYMBAETCS JBHKEHHEM OT MEPBOIO 3TaXa A0
TIOCJIE/THETO B OOOMX 3[aHUSIX, U, KPOME TOTO, Bbl MOXKETE Tepe-
JBUTAThCA 10 YJIMLE Ha yPOBHE MEPBOTO 3TaXka. ITO MOJEIb MU-
pa B HbIHEIIHEM HauleM NOHMMaHUH. OHAKO CUTyalusi MEHsI-
eTcsl, €CJIA MbI COIMHUM 00a 3/1aHK rajiepeil rae-To Ha YpOBHE
coToro 3taxa. Toraa, YToObl MePEeUTH U3 OIHOTO 3JaHUs B JIPY-
roe, Ham OyleT BOBCe HE 0OS3aTeNbHO CITYCKAThCsl HA TEPBBIM
9Tax M uATU no yauue. [Ipoxoapl Mexay usMepeHussMu OyayT
No1I00HBI 9TOH rajiepee Mexy 3JaHUSIMI».

Torga MHOroMepHast CTpyKTypa IIPOCTPaHCTBA MOXKET MO3BO-
JIMTh HAM MPOXOAUTH U3 OJHOM TOYKHU MPOCTPAHCTBA B JIPYTYIO,
3HAYUTEJILHO 9KOHOMSI BpEMsI.

®dusuk Jliok Bytyep u3 KemOpumkckoro yHMBepcuTeTa BbI-
JBUHYJI MIPEIONI0KEHNE, YTO B MPOCTPAHCTBE-BPEMEHU MOT'YT
CYIIECTBOBAaTh «KPOTOBbIE HOPBI», UM «YEPBOTOUYUHBID», KOTO-



pble TIPECTaBIAIOT COOOM cCBOeoOpa3Hble TOHHEU, HBIPSS B KO-
TOpble Mbl CMOXEM KpaT4alIlIiM IyTeM MEePeXOJUTh U3 OTHON
TOYKH MPOCTPAHCTBA B Apyrywo. IIpuuem, cornacHo nociaegHum
BbIBOJIaM TEOPETUKOB, TAKKE TOHHEIN OCTAIOTCS B OTKPBITOM CO-
CTOSIHUY B TEYEHHUE JIOCTATOYHOTO KOJIMUECTBA BPEMEHH, YTOOBI
rocjiath yepe3 HUX (POTOH BHEped WIK Ha3aJ HE TOJIBKO B IIPO-
CTpaHCTBe, HO U BO BpeMeHU. Beap (pOTOHBI ABUKYTCSI CO CKO-
POCTBIO CBETa, & 3HAYUT, BPEMs 11 HUX TeUYeT He TakK, KaK JIs
Hac ¢ BamMH.

Haiinen u crmoco® mnomaepxkaHusi TyHHEIEH B MPOCTpaH-
CTBE-BpeMeHH, KOTOPbIE HAUMHAIOTCS B OTHOW TOUKE, a 3aKaHYU-
BAIOTCS B IPYTOid, CBSI3bIBAsI ME3K1y COOOM HE TOJIbKO MPOCTPaH-
CTBO, HO Tiponutoe u Oyayiee. Eme B 1988 romy amepukanckuii
teopetrk Kum TopH paccunTal, 4to «KpoToBast Hopa» OyJeT Ha-
XOIUTHCSI B OTKPHITOM COCTOSIHMM B T€UEHHUE JJTUTESILHOTO MPO-
MEXKYTKa BPEMEHU, €CJIM CTEHKU TOHHEJIS YKPENUTh C IOMOLIBIO
OTpUIIATESIbHOM SHEPrUu WJIM TaK HasbiBaeMou 3Heprun Kazu-
Mupa.

Uro 3TO Takoe, ONATHL-TAKW HaM C BaMU MIPEJICTABUTh 3aTPY/I-
HUTENBbHO. Mbl IPUBBIKJIM CUMTATh, YTO SHEPrusi — JUO0 ecTb,
0o ee HeT, TO eCcTb OHAa paBHa Hymo. Ho BcriomHuTe, cyie-
CTBYIOT MOJIOKUTEJIbHBIE U OTPUILIATENIbHbIE TEMIIEPATYPhl U YUC-
Ja. A eciii Tak, To moyeMy Obl He CYIIECTBOBATh OTPUIIATETHBHON
SHeprum?’..

Taxk BOT, B cBoell padote JItok ByTuep noka3bpIBaer, 4to sHep-
rus Kasumupa MOXeT CylecTBOBaTh Ha CaMOM JIeNie, a 3HAUYMT,



TYHHEJIM CKBO3b IIPOCTPAHCTBO-BPEMSI MOT'YT OCTaBAThCSI OTKPbI-
THIMM 3HAUUTEJIBHO AOJIbIIE, YEM CUUTAJIOCH paHee.

Bor 3t10T (hakT, no cymecTBy, 1 NOATBEPIUIN UCCIIeJOBaTE-
v u3 yauBepcuteta Kpuncnenna, Ascrpanus. OHM pou3Beu
MOJIeTUPOBaHKE TIpoIiecca MepeMelieHrsi BO BpeMeHH (pOTOHOB
WIN YyacTull cBeTa. B skcnepumeHTe 3TH (POTOHBI, COITIACHO 3a-
SIBJIEHMIO BEAYILIEro uccienosaressi Mapruna Punrooepa, urpa-
JI1 pOJib KBAHTOB, CIIOCOOHBIX MepeMeNIaTbCsi BO BPEMEHHU U Jie-
MOHCTPHPYIOIIUX TEM CaMbIM BeChbMa IPUIYJIMBOE TIOBE/ICHME.

«Bompoc nyTemecTBuil BO BpEMEHHM CKpbIBA€TCS TAE-TO Ha
CTBIKE JIByX COBPEMEHHbIX, HO HECOBMECTUMBIX JPYT C IPyroM
(puznyeckux teopuit — OOITIel TEOPUU OTHOCUTEIBHOCTH DWH-
IITeliHa U KBAHTOBOW MEXaHUKHM, — paccKa3biBaeT Maptun Punr-
60ep. — Teopust DUHIITEHHA OMMCHIBAET OKPYKAIOIIMIA HAC MUD
B OUYEHb OOJIBIIIOM MacIuTade, B MaciTade 3Be3[l, TAIAaKTUK U
JIPYruX KOCMUYECKMX OOBEKTOB. B omimyme oT 3TOro, KBaHTO-
Bas MEXaHUKa OMKCHIBAET MUP HA YPOBHE aTOMOB, MOJIEKYJT U HA
eIlle MEHBILIEM YPOBHE».

U 1o cux nop elie HUKOMY He Y1aBaJIoCh COCTBIKOBATh 3TH [1BE
TEOpuM Jpyr ¢ ApyroM. Beab Mbl B JaHHOM cilydae UMeeM Jie-
JIO C KPOIIIEYHBIMH KBaHTaMU CBeTa — (DOTOHAMU, KOTOPbIE IyTe-
IIECTBYIOT 10 Heobo3pumon Beenennoil. Tem He MeHee BO Bpe-
MsI SKCTIEPUMEHTA YUEHbIM YIaI0Ch OTIPABUTH 2 (pOTOHA B MPO-
1UJI0e, a 3aTeM YCIHElIHO BEpHYTh UX OTTyAa. OHa U3 4acTuil
IIPY 3TOM JIaXe BCTPETUJIACh caMa C COOOM, U Takasi CUTYyaIus
He crana Karactpodoil ans (oToHa B HAcTOsIIEM. TakuM 00-



pas3oM, CrierraInucTaM, OObeAMHUB TEOPUI0 OTHOCUTETBHOCTU U
KBAaHTOBYIO MEXaHHKY, yIAJIOCh TOKa3aTh, YTO (POTOH CMOCOOEH
B3aMMOJIENCTBOBATL CaM C COOOM.

Ortcioa, COrjlacHO TEOpyUM DWHIITEMHA, O KOTOPOM MbI TO-
BOPWJIM B Havaje, cJedyeT, YTo MyTelIeCTBUs Ha3a/l BO Bpeme-
HU BO3MOHBI [I0 HEKOEMY 3aMKHYTOMY [TPOCTPaHCTBEHHO-Bpe-
MEHHOMY MyTH, KOTOPBIF TPUBOAUT IMyTEIIECTBEHHUKA B Ty ke
CaMyio TOYKY MPOCTPAHCTBA, OTKYy/Ja OH CTapTOBAaJl, TOJIBKO CO
CIIBUTOM BpeMEHH Ha3ajl.

Takass BO3BMOXHOCTh 03aJauMBaJIa YYEHbIX U (PUIIOCO(OB C
1949 ropa, xorjga oHa Obl1a OOHApYKEHA aBCTPUKICKUM MaTeMa-
KoM U pusiocopom Kyprom I'enenem. Benb s1a Teopust nomyc-
KaeT BO3MOKHOCTb BOHMKHOBEHUSI TaK HA3bIBAEMbIX BPEMEH-
HBIX MAPAJOKCOB, KOT/a IMyTEIIeCTBEHHUK BO BPEMEHHU HapylIla-
€T YTO-JIMOO B MPOIUIOM, YTO CTAHOBUTCS MPETATCTBUEM TOSIB-
JIEHUsI Ha CBET €ro camoro.

B camom pacnpocTpaHeHHOM BUE 3Ta MCTOPUS BHITJISAUT
Tak. [IpencraBum Ha ceKyHy, YTO MyTELIECTBEHHUK BO BpeMe-
HU BO BpeMsl CBOEIo IMepexofia U3 HACTOSIIEro B MPOIILIOe CO-
IIeJ C yMa M yXJIONaJl CROErO MOTEHIIMATBHOTO AEAYIIKY ellle 10
TOTO, KaK TOT KeHUJICS U 003aBeJiCs CBIHOM, KOTOPBIA CO Bpeme-
HEM M CTaJl POIUTEIEM CaMOro MyTEeIeCTBEHHUKA. A €C/IM HeT
MPeIIIeCTBEHHUKOB, 3HAUYUT, HE MOXeT ObITh U CAMOTO ITyTellle-
CTBEHHMKA. A ec/i HeT IMyTelleCTBEeHHUKA, 3HAYUT, OH HE MOT
yXJIONAaTh CBOEro AEAYHIKY... Takoi BOT 3aMKHYTBIN MapaoKc
nonyyvaercs. Kak ero pazpemmrs?



«Jla 04eHb MPOCTO, — HAIIUIM BBIXOJ U3 TOJIOKEHUs Teope-
TUKA. — COMIaCHO HAallMM ypaBHEHUAM, MOJIydaercs, uyTo Bee-
JICHHAsl YCTPOEHa OYEHb PALIMOHAJIBHO, OHA HE JIOIYCKAET IJTyIIO-
cred. To ecTb, IPUMEHUTENILHO K HAlllEeMy CJIy4dal0, OHa He 103-
BOJIUT BHYKY YXJIONATh CBOETO AEAYIIKY, JaXe €C/IM OH CUJIbHO
TOro 3axo4eT. JInOo MHUCTOJNET y HEero OTKaXeT B CAaMbIi HETOIXO-
JSIIUA MOMEHT, JTOO OH BOOOIIE He CMOXET B IPOIILJIOM BCTpe-
TUTbCS CO CBOMM MPEAKOM U y3HaTh €ro. Mup Be/ib BEJUK. ..»

OpHaKO MOCKOJIbKY aBCTPATIMIICKIE YUeHble UMENH AeJI0 BCe-
O JIMIIIb C KBAaHTAMM CBETa, TO W BBIPAXAIOTCS OHU OoJiee 00-
TekaeMo. «CBOICTBa KBAaHTOBBIX YaCTUIl HEUYETKU U MPHU3pay-
Hbl, — ckazan Tum Panbd, npodeccop pusuku yHuBepcurera
KBuHcnenaa. — 1o Jaet um 10CTaTOYHO MPOCTPAHCTBA 151 Ma-
HEBPOB, MO3BOJSIOMUX M30eXaTh BO3HUKHOBEHHS HENOCIe0-
BaTeJIbHBIX CUTYAIIWIi MPH IMyTEIIeCTBUSX BO BpEMEHU».

[Tpodpeccop Panbd Takke HacTaMBaer, YTO B HEKOTOPBIX 00-
JIACTSIX MPOCTPAHCTBA, K MPUMEPY, HEMOJAJIEKY OT YEPHBIX AbID,
i€ IEUCTBYIOT OIPOMHBIE CHJIBI, 3(PEKTHI U SHEPTUU, IOAUNH -
IOLIHeCs 3aKOHaM 001l TEOPUM OTHOCUTENbHOCTH, MOXKET MPO-
W30MTH CMELIEHHE IByX HECOBMECTUMBIX (PU3UUECKUX TEOPUN —
KBaHTOBOW MEXaHUKU U TEOPUM OTHOCUTESbHOCTH.



OOHapy:KeH HCTOYHHUK KHU3HH?

Eie omqHO riryOokoe 3a0 Ty kieHre KacaeTcs MPOUCXOKICHUS
KU3HU Ha 3emuie. [lonroe Bpemsl CUUTAIOCh, YTO OHA BO3HUK-
JIa HEMOCPECTBEHHO Ha Halel miadere. [Ipuyem Tak nonaranu
HE TOJIBKO OTILIbI UEPKBHU, BEAYIIME UCTOPUIO POJa JIIOACKOrO OT
Apnama u EBbI, HO 1 yY€HbIe-MaTepUAIHUCTHI.

A BOT HEJJaBHO HOBYIO BEPCHIO MTPOUCXOXKJICHUS KU3HU BbI-
JBUHYJIA TPYIIa POCCUMCKUX U UTAIBSHCKUX YYEHBIX, Mpe-
crapisiiormux OOBETUHEHHBI MHCTUTYT SIIEPHBIX HCCIIEIOBaA-
it (OUAN) B [lyone, [Taneonronornyeckuii uHCTUTYT PAH,
Pumckuii ynusepcuter «CanvieHua» u YHuepcureT jaena Ty-
ma. VICTOUHUK )KU3HU OHM HAIlUTM B MEX3BE3/IHOM cpefie. A 3a-
TeM Ha 3emie, B JJaDOPATOPHBIX YCJIOBUSX UMUTHUPOBAIH C T0-
MOIIIBIO YCKOPUTENSL YCIIOBUS, TPU KOTOPBIX MOIJIA 3aPOJUTHCS
HEoOXOoIUMBbIe /111 00pa30BaHUsI OPraHUYECKON MaTepuu 3Je-
MEHTBI.

[lony4yeHHbIl pe3yabTaT — CEPbE3HbI aApPryMEHT B MOJIb3Y
CTOPOHHUKOB TEOPUM MAHCIEPMUU, KOTOPAsT YTBEPKIAET, YTO
KU3Hb 3aHeCeHa Ha 3eMJTio U3 KocMoca. Takum 0Opa3om, MOKHO
Y€ CMeJIO TOBOPUTb, UTO Hallla TUIAHETa He SIBJISAETCS YHUKATb-
HBIM MECTOM /17151 BOSHUKHOBEHM I JKU3HU, OHA MOXKET 3apOJUTh-
csl elle BO MHOTHMX yrojikax BcesneHHOu.

Hameri nnaHere, kak mnojaraioT ydyeHele, 4,5 mipn Jier.
Heckonbko et Ha3aj Bo JbAax [ peHianamy Obuiv HalaeHbl OaK-



TEPUU, KOTOPBIM 3,8 MJIp/L JIET. DTO O3HAYAET, YTO )KU3Hb Ha Ha-
1Iel MJI1aHeTe BO3HUKJIA IMOYUTH CPasy ke, KaK TOJIbKO OHA OCThI-
Jia, a HE B XOJI€ IJTUTEJIbHOM IBOJIIOLIUU U3 OPTaHUYECKUX KUCIIOT
U CJIOXKHBIX coeiMHeHui. Benp maxke ais oOpa3oBaHMS TaKuX,
Ka3aJI0Ch ObI, TIPOCTHIX, & HA CAMOM JIeJIe CJIOXKHBIX OPraHU3MOB,
Kak OAKTEepHH, 3TO CIIUIIIKOM MaJIbIF TPOMEKYTOK BpeMeHH. Bbi-
XOIUT — KU3Hb ObLJIa 3aHECEHA U3 KOCMOCA, M BCE MbI CBOETO PO-
Jla UHOTJIAHETSHE.

Humepecro, omkyoa dcusHb nonana Ha Hawy naaremy?



Toraa oTkyaa oHa B3s1ach? « ACTpOOHMOJIOTH 3aHUMAIOTCS TT0-
VCKaMH OTBETa Ha 3TOT BOMNPOC YK€ AABHO, — paccKas3ajl aka-
nemuk Ajiekced Po3aHOB, 3aBeyIOIIMI MEKUHCTUTYTCKOM Jia-
Ooparopueil OakTepraTbHOU MaJeOHTOIOTMH 36MHBIX 1 BHE3EM-
HbIX 00beKTOB [laneontonornueckoro uacturyta PAH. — OnHa-
ko b 10-15 siet Ha3aj cTano SCHO, YTO OAKTEpPUU COXpaHSI-
I0TCS B T€OJIOTMYECKUX OTJIOKEHHUSIX ropa3fo Jyyllle, YeM Terl-
JIOKPOBHBIE WJIM MOJUTIOCKH. B JTI0OBIX re0IOrn4eckux caosx mo-
TaJIAI0TCSI UCKOIMaeMble OaKTepPHH, 0 KOTOPHIM MOXHO TIOHSITh,
YTO TBOPWJIOCH Ha 3eMJIe MAJUIMAP/IBI JIET Ha3a1».

B utore, no cinoam Po3aHoBa, CTano MOHSATHO, YTO BEpoO-
SITHOCTh 3apOKJEHUS KU3HU UMEHHO Ha 3emiie HUYTOKHO Ma-
JIa, 9TO COOBITHE MPAKTUIECKU HeBepOSITHO. TakuM oOpa3om, 3a
MOCJIEIHAE YETBEPTh BEKa B MO3raX MHOIMX YYEHBIX MPOU30-
I11eJT KPyTOM MOBOPOT. Ecin paHblIiie OONBIIMHCTBO CYMTAIO, YTO
KW3Hb MPOM3O0IIIA B TMPollecce OMOMOTMYECKOM IBOJIONUN Ha
3emuie, a rUNIOTE3a 3aHECEHU S KU3HM M3 KOCMOCa paccMaTpuBa-
JIach KaK HEKUIl Kypbe3, TO HbIHE CUTYaIusl yxe nHasi. Bce 6011b-
111 APrYMEHTOB FOBOPUT B MOJIb3y TEOPUH MAHCIIEPMUU — HAXO-
JATCS CJIeJibl B METEOPUTAX, BO3PACT KOTOPHIX ropas3io OoJbIle
BO3pacTa 3eMJIu.

CeronHs BbICKA3bIBAETCS UJIES, UTO KU3Hb 3apOIMJIACh TTPaK-
TUYECKHM OJHOBPEMEHHO C BO3HUKHOBeHMeM Beenennou. Ho To-
rJ]a BO3HUKAET BOMPOC: KaK KMBOE MIEPEHOCUT YCIIOBHUS KECTKO-
r'o KOCMUYECKOro yabTpaduosiera u paguauuu’?

3a MCXOIHOE MOJI0KEHUE UCCIIEA0BATENN B3SUIU MTPEAIOJIONKE-



HUE, YTO BCE )KUBbIE CYIIECTBA — PE3YJIbTAT B3aUMOJIENCTBUSI I'e-
HETUYECKUX U METAOOJIMYECKUX IIUKJIOB. 3a 3TUM B3aUMOIEH-
CTBHMEM CJIEIYIOT TUTIEPIIUKJIBI OPraHU3allii U Ie30praHr3alun
XUMUYECKOU UH(OPMALIMU, TO €CTb KU3HU U cMepTH. OHU TIpeji-
TIOJIOKWJTH, YTO TEHETUKA U METAOOIU3M UCIONB3YIOT OJHY U TY
K€ XUMUYECKYI0 CXeMY M BO3HHUKJIU B YCJIOBHSIX, OJIarompusiT-
CTBYIOIIUX 3aPOXKJIECHUI0 OOOUX MPOIIECCOB.

«Ilonaraiot, 4To NepBOHAYaIbHbIE AaTOMHBIE PEAKIMM Hayda-
JIUCh cpasy ke nocie bonbuoro B3peiBa. B pesynbrare Ha cero-
JTHSIIHUHT AeHb HAaMOOJIee YacTO BCTPEYAIOIUMCS TPEXaTOMHBIM
OpPraHUYeCKUM COEIMHEHHEM B MEX3BE3[IHOW Cpefie cTajia M-
anucroBofoponHas kuciaota HCN, a HeopraHuyeckum — Boja
H20. Koria oHu Hauasm B3auMOIEHCTBOBATh MEK/1y COOO0M, 00-
Pa30BaAJIOCh BEChbMA PACIPOCTPAHEHHOE B KOCMUYECKON MbUIU U
B ME:X3Be3/1HOM cpefe coequHenne — popmamuag NH2COH. Kak
pa3 ero Mbl ¥ U3y4ajiu B CBOMX SKCIEPUMEHTAX», — paccKa3ai O
CYTH UCCJIEOBaHUI PYKOBOIUTENb IPYIIIbl C UTATbSHCKOMN CTO-
poHbl, Tpodeccop YHuBepcureta aena Tyma dpHecro [In May-
po.

VYuensle o0mydanu popmMamMuj MyykoM MPOTOHOB Ha (ha3o-
TpoHe OObeIMHEHHOTO WHCTUTYTA SIACPHBIX WMCCIIEJOBAaHUA B
MPUCYTCTBUM KaTaau3aTopoB. B urore mpousoiiiesn CUHTE3 CO-
€IMHEHW, aHAJIOTUYHBIX T€M, YTO U CTaJIA MPEAIeCTBeHHUKA-
MU KU3HU B KocMoce. TobKO B MPUPOjIe TaKKe MPOLECCHl MOTJTU
MpoTeKaTh, CKakeM, COTHHU M THICSTYM JieT. B mabopatopuu ke 3a
CUET aKTUBU3AIMM MPOILIECCOB IKCIIEPUMEHT 3aHSLT CUMTAHHBIE



Yachl.

Ho BaxHO naxe He To, 4to B [lyOHe cpaboTasia cBoeoOpa3Hast
MalllHa BpeMeHU. «J]0 HaC HUKTO HEe paccMaTpuBajl NOHU3UPY-
I011Iee U3JTyYeHUe Kak (haKTop, CIIOCOOHBIN MHULIMUPOBATh ATOM-
HbIE PEaKI1H, KOTOPBIE TAK MHTEPECYIOT aCTPOOHOJIOTOB, — 3aMe-
TWI TUPEKTOp Jlabopatopuu paguarmoHHoi ononorun OUSIN,
wieH-koppecnionaeHT PAH Eprennit KpacasuH. — Ml ¢ momo-
IIBIO U3JTY4YEHUS IPOAHAIM3UPOBAIIM CBA3b (POPMaMUJIOB C pa3-
JIMYHBIMU TUIIAMU BELIECTBA METEOPUTOB U YBUIEIIH, UTO UMEEM
a0COJIIOTHO BCe, YTOOBI KOHCTPYMPOBATH CTPYKTYPHI BIUIOTH JI0
PHK. 3nech u caxapa, 1 aMMHOKUCIIOTBI, U pa3JIMuHbIE OCHOBA-
HUS». ..

OnHUM U3 KJTIOYEBBIX BOIIPOCOB TEOPUU MAaHCIIEPMUH, Ha KO-
TOPBIH I0JITO HE MOIJIA OTBETUTH aCTOPOOHOJIOTH, 3aKJTI0YAJICS B
crepyomeM. Hy, xopolio, npeanonaoxuM, KU3Hb Ha Hallly I71a-
HeTy Oblla 3aHeceHa u3 KocMmoca. «llodraiboHamMu» Mpu 3TOM
MOIJIM MOCITY)KUTh METEOPUTHI U KOMETHI — 9TU U3BEYHBIE CTPaH-
HukH Beenennon. Ho oTkyna Ha HUX caMUX MOSIBUJIMCH 9TH Ca-
MBIE «CEMEHA XU3HU»? I 71e HaXOOUTCA Ta «Io4YTa», OTKyJa Be-
JeTcsl pacchlika’..

CayxuTenu LEpPKBU TYT K€ HallUld OTBET HA 3TOT BOIPOC.
1o nx MHEHHMIO, pacchliIKa MPOUCXOAMIIA (M IPOMCXOINT) U3 TOU
«HEeOECHOM KaHIEJSIpun», KOTOpou 3aBeyeT BceBbIHUT.

OpnHako y4yeHble U TYT BBIHYKJEHBI pa304apOBaTh BEPYIOLIMX.
ITo ux MHEHUI0, aCTEPOU/Ibl U KOMETHI SBJIAIOTCS HE NOYTAJIbO-
HAaMHU, a CKOpee MHKYOaTopaMu, B KOTOPBIX KU3Hb 3aPOXKIAETCS



¥ Pa3BUBAETCS JI0 OMPE/IEICHHOTO Tpe/iena yxke BO BpeMsl IyTe-
IIECTBUS 3TUX Opozsr no BeeneHHoM.



I'me ooOuTarOT HHOILIAHETsAHE?

Korma [Ixeiimc Kamepon Gonee momyTtopa JecsTKOB Ha3aj
Hanucan CLeHapui cBoero (puibMa «ABatap» U MOMECTUJ Bbl-
MBIITUIEHHBIN BHE3EMHON MUP B peasIbHYIO 1 OMMKAUIITYIO K HAM
3BE3JHYI0 cuctemy — anba LlenTaBpa A, 10 KOTOPOIt 4y Th O0Ib-
e 4 CBETOBBIX JIET, aCTPOHOMBI HaJ HUM nortemaiuch. Koe y
KOTO M3 yUEHBIX BbI3BAJ €XUAHYIO YJIBIOKY TOT (DaKT, UTO KUHE-
MarorpaducT 3a4eM-To MOCENUI COOPaTheB IO Pa3yMy — CHHUX
HaBU — HE Ha IUJIaHeTy Bpoje Hamen 3emud, a Ha [lanmopy —
COyTHUK TazoBoro ruranTa Ilommidema, noxoxero Ha Ham Ca-
TypH nm IOnurep.

W BOT HETaBHO BBISICHUIIOCH, UTO YJIBIOAIMCH TaK Ha3bIBAEMbIE
9KCIIEPTHI HAITPACHO. 320y K 1ayuch oHH, a He Kamepow. ['pyrma
AMEPUKAHCKHX aCTPOHOMOB IT0J, pyKoBoACTBOM 3B a benner-
Ta u3 Horpnamckoro yHuBepcurerta, mrar Muavana, o0bsaBuia,
YTO €1 C IOMOUIbIO TEXHOJIOTMU I'PABUTALIMOHHOTO MUK POJIMH3U-
POBaHUsI — TO €CThb MO CYNEPMAJIbIM OTKJIOHEHUSIM TUIAaHEThI MIPU
ee 0OpallleHn: BOKPYT CBETWJIA — YAAJIOCh 3acedb €€ CITyTHHK,
pacnionoxeHHbIE B 1800 cBeTOBBIX rogax OT 3eMJi. Y4UeHble, KO-
HEYHO, MPEAINoarajiv, YTo ra30Bble TMTaHThl B IPYTUX 3BE3AHbBIX
CHCTeMaX MOTYT UMeTh KPYITHBIE JIYHBI, HO OOHAPYKHUTh MX HE
mMori. CIyTHHK Halencs y IUIaHeThl, KOTopas B 4 pa3a KpyIl-
Hee Hamlero fOnurepa, a Macca caMoil 3TOM JIyHbl — ITOJIOBUHA
3eMHOU. OOBeKT momyumi HazBanue MOA-2011-BLG-262Lb.



OTKpbITHE TOICTETHYJIO JIIOOOMBITCTBO aCTPOHOMOB. M oHUM
CTaJIM MCKAaTh, HET JIM MOAXOIAIINX JIyH rae-HuOyap ommke? Ha-
npumep, TaM, rae Kamepon codctBeHHo u pacnionoxui [langopy
— psanoM co 3Be30i anbda LlenraBpa A. U 310, OKa3biBaeTcs,
He uckJiioueHo. KommpiotepHoe MoaearpoBaHue, NpoBeIeHHOe
XasbepoM ['enecom u ['perom JlaydpmmHom n3 yausepcurera Ka-
mucpopuum B Canra-Kpys, nokazano: y asiea LleHtaBpa BronHe
MOTYT CYIIECTBOBaTh KAMEHHUCTHIE IJIAaHETHI 3eMHOT0 TUma. [1pu-
YeM C yCJIOBUSIMU Ha MOBEPXHOCTHU, IPUTOIHBIMU J1JI51 KU3HU.

[locne 3TOr0 MpUIIOCh BCIOMHUTB, YTO €IIE JO BBIXOJA
«ABarapa» Ha 3KpaHbl uccrnepoBarenu u3 ['apBapa-CMmurcoHu-
AHCKOI'o acTpo(M3UUYECKOTrO LIEHTPA 3asBJISUIM, YTO BHE3EMHYIO
KU3Hb BEPOsITHEE BCEro OOHAPYKUTh KaK pa3 Ha CITyTHHUKAX ra-
30BBbIX TMTAHTOB — Ha TaK HAa3bIBAEMBbIX 9K30JIyHAX.

Camu ke 9K30JIyHbl — IOIXOJAILErO pa3Mepa ¢ BOJOU U C aT-
Mocepoii — OTHIOAb He peikue oObekThl Bo Beenennoii. [Tna-
HET-TUTAHTOB IOJIHO B Hailed rajaktuke Mieunsiid ITyts. ¥V
Ka)XJ0i HaBepHSKA €CTh XOTs Obl 0 OAHOMY CIyTHUKY. Heko-
TOpble MOTYT OOecrieunBaTh BecbMa KOM(OPTHBIE YCIOBUS 1151
KU3HU — TO €CThb U HAXOAWUThCS B 30HE OOMTaHMS, M CO37a-
BaTh MPUEMJIEMYIO ISl TIOTEHIIMAIBLHBIX OOUTATeNel rpaBUTa-
I10. 3HAYUT, YHCIIO MECT, T/Ie MOIJIa OBl CYIIECTBOBATH KU3Hb,
cnenyeT yBeanmunth. M 1o6aBuTh K Tem 20 MuuMapaaMm riaHeT
3€MHOI0 THUIIA, KOTOpBIE, 10 MHEHUI0 HEKOTOPBIX ACTPOHOMOB,
UMerTcs B pykaBax Mueunoro Ilytu.

K 2014 rony actpopusuky NOATBEPAWINA CYLIECTBOBAHUE U



yxke okosio 1000 BecbMa TEIUIBIX 3K30IUIaHeT pa3MepoM c¢ KO0mu-
tep wim ¢ CarypH. Terepb ocTaoch TOCTOBEPHO OOHAPYKUTh UX
CIYTHHMKH — T€ CaMble 9K30JIyHbI, O KOTOPbIX TOBOPUJIOCH BHIIIIE.

«Ecnu mupsl Bpone ITaHaopbl peanbHO CyHIECTBYIOT, TO MBI
HaieM ux B Omkaiimue 10 et, — obemaer BeLynvii crierma-
yuct actpoduszndeckoro nenrpa Jluza Kanrenerrep. — U Bnonue
BO3MOXHO, YTO HaliJJIeM MIMEHHO B parioHe aib(a Llenraspa, riue
3Be3/Ibl OYEHb MOXO0kM Ha Haile CosHLe».

Jlowceiime Kamepon nanucan cuenapuii cpunoma «Asamap»,
NOMeCMUE BLIMbIUNECHHBII BHE3EMHOU MUP 8 PeanbHyo U Onu-
HCAMYIO K HAM 368€30HYI0 cucmemy — anvgpa Llenmaspa A

Takue 3agaum 110 cUJIam COBPEMCHHBIM Op6I/ITEU'II>HI>IM TEJIE-



ckoram. K mpumepy, rpymmna OpUTaHCKUX aCTPOHOMOB BO IJia-
Be ¢ [IaBupgom Kunnuurom u3z ['apBapna ycraHoBWiIa, YTO Tese-
ckon «Keruiep» Mor Obl BBISIBJIATh 9K30JIyHBI TI0 OTKJIOHEHUSIM
BO BPEMEHHU IPOXOXK/IEHUS IJIAHETHI MO AUCKY 3Be3bl. Takum
CIocoO0M, KaK MoJIaraloT aCTPOHOMBI, PEaJIbHO HAXOJWTh «TIaH-
Jopsl» Maccoit 6onee 20 MPOLIEHTOB OT 3eMHOM y TUTAHTOB BPO-
ne CarypHa.

[Ipuuem u B Hamierd COTHEYHON CUCTEME TOXKE €CTh IK30IY-
HbI. B3s1b X0Ts1 661 TrTan. CriyTHUK CaTypHa UMEeT OUeHb IJI0T-
HyI0 atmocdepy u peabed 3emHoro tTuna. Mnm Bot Bam EBpornia
— crytHUK FOmurepa. OHa mof cjioeM JibJa CKpbIBaeT MHOTOKH-
JIOMETPOBYIO TOJIIILY OKEaHa.

Bnpouewm, o EBporne pasroBop oco0siit. HemaBo sta yHa no-
0aBuIIa ellle OJIMH SKCTPABAraHTHBIN IITPUX K CBOEMY U 6e3 To-
ro 9K30THYecKoMy noptpety. Kocmuueckuii Teneckomn «Xao0:m»
3aMETUJI TO, YTO MOXKET ObITh MHTEPIPETUPOBAHO KaK CTPYU BO-
b1, BBIPIBAIOIIIMECS U3 I0KHOTO 1osiioca EBporbl.

OHM HAMOMUHAIOT TMTAHTCKUE JIESHbIE TeM3epbl JHIIEIaaa,
cnyTHuKa CarypHa, TOJBKO €llleé MHTEpEeCHee, MOTOMY YTO Ha-
MEKAIOT Ha MPABOTY T€X, KTO CYMTAET PEATbHOCTBIO MOANOBEPX-
HOCTHBII OKeaH EBporbl ¥ Mo03peBaeT 1axe Haluuue TaM ycJlo-
BUI, OJTArONPUATHBIX /11 BOSHUKHOBEHHU S KU3HHU.

Ho u 310 eme He Bce. K ckazaHHOMY MBI MOXeM JJOOABHTH,
yTo B caMOoM KoHIe XX Beka npodeccop Kadeapbl MUKpPO-
u kocMouzuku MOTU Bopuc PonnoHoB, mpoaHaam3npoBaB
KocMUYeckre cCHUMKM EBporel, nonyuyeHHsle or HACA, cnenan



CEHCALIMOHHOE 3asBJIEHUE. « 4 monarat, 4ro Ha cnyTHUKe HOnum-
Tepa MOXET CYIIECTBOBATh KU3Hb, BOZMOKHO JIaXe — [UBUIIN-
3anus!» — 3aABUJ OH.

Cnenath 310 emy mno3poiawi aHaau3 cHUMKoB HACA, Ha
KOTOPBIX MPOodheccop YCMOTpeJl MOJ MPO3pauyHbIM CJIOEM JIbJ1a
HEOObIYHbIE THUTAHTCKUE COOPYKEHUs, CMAaXHUBAIOIIUE, 10 €ro
MHEHMIO, Ha UCKYCCTBeHHbIe NocTpouiku. Jlyna FOnmrepa cios-
HO OBl OIyTaHa CeThI0 TOHHENEH U TPyOOIPOBOIOB, KOTOPbIE TsI-
HYTCS1 IOPOM HA COTHHU, J1aXe ThICSTYM KUJIOMETPOB.

Ocoboe BHIMaHHEe HCCIieJOBaTe b OOpaTHII Ha TaK Ha3biBae-
Mbl€ BYJKaHBI WU Tei3epbl, U3 KOTOPHIX BBHIPHIBAETCS BOASHOM
nap. «CTtpaHHOe [1e510, — NOAYepKHY1 POIMOHOB, — Takux Kpa-
TEpOB Ha MOBEPXHOCTU EBPOITBI HACUMTHIBAETCS] BCETO-HABCETO
C AECATOK, B TO BpeMsI KAK METEOPUTHBIX KPaTepOB, KOTOPHIMHU
UCTICIIPEHBI ApYTHe JyHbI, He BUAHO BooOie. [Touemy. Uto, nx
3aJieJIbIBaeT HeKasi peMOHTHaAs ciryx0a?..»

Bripouem, mpoeccop BoBce He CKJIOHEH cuuTaTh, uTo EBpo-
My 00sI3aTEeNIbHO 3aCelISIOT HEKKe «3eJIeHble YeJIOBEUKI», KOTO-
pble TIOYYaloT U3 He/IP TUIAHeTh TeTI0 MO TPpyOaMm, pa3orpeTbiM
JI0 TEMIIEPATYPBI B THICSYM I'PAAYCOB. DTO, [0 MHEHUIO IIpOoec-
copa, MOTYT OBITb 1, CKaKeM, pa3yMHbIE YepBU TUTAHTCKOTO JTUa-
metpa. i — PognoHoB ormycKaeT 1 Takylo MbIC/Ib — B TpyOax,
CJIOBHO B (DyT/IsIpax, MOTYT MOMENIAThCs TO JIU KOPHH, TO JIU IILY-
najiblia HEKOEro T'MraHTCKOrO CYILECTBa, KOTOPbIX Ha BCIO IJ1a-
HEeTy MOXeT ObITh pa3-aBa u oOuencs. BcriomHuTe, Harpumep,
«MBICJISIIMNA OKeaH» u3 pomaHa Cranucnasa Jlema «Comnspuc»



ObLIT BOOOITIE €/IMHCTBEHHBIM Pa3yMHBIM CYIIIECTBOM Ha BCIO I1J1a-
HETY.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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