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IIpeagucyioBHe

Iocesiuiaemest moetl HeHe,
Komopasi MaJjiozo mozo, umo mepnum
MOU HECHOCHBLU XxapaKmep, max eué noo02oHsNa
nocnedHue 3 200a K HANUCAHUIO 3MOll KHU2U.
B. M. AunyHoB

BaHaABHBIM IITAMIIOM IIONMYASIPHOM AWTEpPATYPHBI IIO
AaCTPOHOMHH CTAAO CPABHEHHE HAYKH O 3BE3/1aX C apXe€o-
Aorueii. [leckaTp, ragad HaA JAaA€KHe 3BE31bI U TeM 0o-
AE€ TaAaKTHKH, HU3-3a KOHEYHOCTH CKOPOCTH CBETAa MbI
BHOAUM HX TaKHMH, KAKAMH OHU OBIAH TBICIYH, MHAAH-
OHBI U MHAAHAPABLI A€T Haz3an. KoOHEeYHO, 3TO CTOABL Ke
BEPHO, CKOAb U U30UTO. AEITMOTUBOM HACTOSIIIEN KHUTH
CTaHeT COBCEM Apyrasd MBICAb, MBICAbB O TOM, Y€MY 4Ye-
AOBEYECTBO MOXKET HAy4YHUThCd Yy BceaeHHOH. A UMEHHO
KakK, u3ydad BceaeHHYI0, MOJKHO y3HATE OyayIlee HalIek
3emau, Hamnerd CoOAHEYHOH CHCTeMbI, [[arnakKTHUKH, caMOH
BceaeHHOM M, HaAKOHEI], YEAOBEYECKOM ITUBUAHU3AIIHH.
Benr umeHHO Oyayiee 4eAOBEeKa H YEAOBEYECTBA SIBASI-
€TCs CaMOU BOAHVIOIIENW 3aralkKkoM, KOoTopasd My4YaeT 4de-
AOBEKA C MOMEHTA OCO3HAHHA UM cBoero Masl.

Ora KHuUra HarmucaHa acTpopu3ukoM'. A acTpopU3HK —
3TO0 (PpU3HUK C 33JPaHHOM KBEPXY N'OAOBOM. A BBEPXY-TO MHUD,
VIIpaBASIEMBIN 3aKOHAMHU (PU3HUKHU, IIPUYEM BCEMH H3BECT-

! ABTOp ckpoMmHuu4aet. [loa niceBnouuMom Baamumup XAyMoB OoH
HAaIluCaA HECKOABKO PaCcCKAa30B, IOBECTEH U POMAHORB, BIIPOYEM, MaAO-
U3BECTHBIX LIIMPOKOH ITyOAUKE U Y3KHM AUTEPATYPHBIM KPYraM.



4 IIpegucioBHe

HBEIMH W BCEMH HEU3BeCTHBIMH. [lo3TOMy, pacckas3bIiBast
006 ycrpoiicTtBe BceaeHHOM, MHE IIPHUIIAOCH UCIIOAB30BaTh
CBEIEHHUS W3 Pa3AWYHBIX oDAacTel (PHU3UKH ([IPaKTHIECKH
Bcex): Mexanuku, TeopHH OTHOCHTEABHOCTH (CrIeIHaAb-
HOM u oburer), KBaHTOBONH MeXaHUKH, TepMOOUMHAMHUKH,
OAEKTPOMUHAMHKH, TEOPHUH KoaebaHui, OOTHKH U T. M.
[ToCKOABKY & cTapaAcs HAITUCATh TaK, YTOOBI BCE ObIAO I10-
HATHO [a3K€ IIKOABHUKY (HO, KOHEYHO, CTAPIIINX KAACCOB),
TO MHE ITPHUIIAOCE IIOITyTHO OOBSICHATHL U MHOTHE (PU3HIe-
CKHE 3aKOHBI. /leAaA 3TO 4 TOABKO IO HEODXOIUMOCTH.

X049y OTMETUTH MOHX KOAAET, KOTOPbIE HE TOABKO IIO-
3BOASIAU MHE IIpeaaBaThCd MOUM rpadpoMaHCKHUM caabo-
CTSIM, HO M IIOMOTAAH C HAAKCTPATHBHBIM MaTepHaAa-
mu. B vacTHOCTH, BCce dpoTorpaduu OBIAM IPHUTOTOBAEHBI
EBrenuem l'opboBckum. Ho kpome TOTO...

ITomoraa mHe Beaocunenuct IleTss, KOTOpbIi BO BCEH
KHHUI'E€ OyTEeUIecCTByeT U3 NyHKTa A B nyHKT b. llera
IIOCCOPHACH CO CBOEM NEBYUIKOW B IIYHKTE A U OTIIpa-
BHACSI B JOATO€ IIyTE€IIeCTBHE B IIYHKT b, momoras 4u-
TaTeAdM pa3o0bpaThbCcsd C TEM NEPEBOPOTOM B IIOHUMAHUHU
OKPYZKaIOILIero MUpa, KOTOPBIHA y4€HbIe-(PU3UKH COBEpP-
IIIUAH 324 IIOCA€JHUE CTO AET.

Ilo xomy moBeCTBOBaHHS MHE IIOMOTAA €€ OUH Te-
poii moeti KHUTH. 30ByT ero Yygg. Her, oH He HHOIIAQHE-
TAHUH. IOTO TAKOE€ MBICAUMOE YCTPOMCTBO, TIOMOTAIOIIIEE
IMMOHSTH CAOXKHBIE BEIIU, U3A0KEHHBIE HA ITPOCTOM YEAO-
BedYeCcKoM s3bIKe. Boobme-To Yydd, TaKod MOAOAATITHAN-
Cd CTapUKaH, KOTOPBIH IMOCTOSHHO BOPYHUT M IBIXTHUT
Korzia paboraeT. Y HEero OTBpPaTHTEABHBIH XapakTep, HO
6e3 Hero HUKakK He 00OUTHCEH B MONIyAdpHOH KHuUre. Benp
Yy — 310 YHUBEPCAABHBIN YITPOCTUTEAL (PU3UYECKHUX
dopmya. Bor Kak yOopoCTHIUEL YTO-HHOyAbL COBCEM «HeE-
MoaABEMHOE», TYT U PAAOCTHO B3AOXHENIE: Yygp!



I'nasa 1
BceJieHHasi, KOTOPOM HE MOIJIO
OBITH

Om neuxku

TakK, TASd BAAAb, aCTPOHOMEBI BUAAT BYEPAIIHIOK

Bceaennyro. [IpocTo 3TO «Buepar» TeM AaAbIIIe BO
BPEMEHH, YEM TAYOIKE B IIPOCTPAHCTBO 3aTAS/ILIBAET Ye-
AoBek. Ha camoMm meae 3TO cTaao gcHO ewig€ B 1676 rony,
Korga aaTtckuur actpoHom Oae Pémep BriepBRIE ycTa-
HOBHA, YTO CKOPOCTBH CBeTa He 6eckoHedHa. OH HaIlea
€€ 9YHCAOBOE€ 3HAQ4YE€HHE, KOTOPOE OKA3aA0Ch AOCTATOYHO
0AU3KO0 K coBpeMmeHHOMY 3HadveHU0 — 300 000 km/c. Ha
pUCYHKEe 1 mnmpuUBeaeHa HAAIOCTpalua U3 craTtbu Pémepa
1676 r. PEmep HabArOIaA MOMEHTEI 3aTMEHHUH CITYyTHHUKA
HOnurepa Mo npu pa3HBIX IMTOAOKEHUAX 3eMAU Ha OpOu-
Te B Toukax F, G, L, K. Ecau OpI 3eMaAd cTosIAa HA MeCTe,
TO 3aTME€HUsd CIyTHUKOB HOmurTepa cAydasuch OBI CTpoO-
ro NepUOAHUYECKH (C IIEPHOAOM OOpallleHHs CIIyTHHKA).
OpgHako M3-3a rOAUWYHOI0 BpallleHUud 3eMAU U3MEHSeTCHd
paccrogHue o0 lOnurepa u uaMeHdgeTcsda BpeMd Iy TeIle-
cTBHUA cBeTa no Mapumpyty Hnurep—3emass, mosTomy
MOMEHT 3aTMEHHS CIIYTHUKOB TOKe Uu3MeHuTcd. [Ipuaém
TeM OOABILIE, YEM MEHBIIE CKOPOCTH PaCIIPOCTPAHEHUS
cBeTa.
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Mup, KOTOPBI¥ MBI BUIUM BOKPYT HAC — 3TO MHUD, KO-
Toporo yxe HeT! [IpaBna, B 0OObIIEHHON KU3HU MBI 3TO-
ro He 3aMedaeM. 3a MOAHYK HBIHE HAaHOCEKYHIY CBET
mpoxonut 30 cm. Paccrogume or Cankr-IlerepOypra mo
MOCKBEI CBET NIPEOAOAEBAET 3a 2,5 MC — BpeMs, HE pe-
THCTPUPYEMOE YEAOBEYECKMMH opraHamMu. Hamnpuwmep,
raa3 pearupyeT Ha BpeMeEHHbIEe HHTepBaAbl boaee 0,1 c,
3a 9TO BpPEMs CBET IIPAKTHYECKH OOOTHET BCHO 3€MAIO.
Ho, manpumep, AyHa BHOHaA TaKOH, KakKOW oOHa Obiaa
1,5 ¢ Ha3anm, coaHIle 8 MHH, a OAMZKadInue 3BE3IBI — He-
CKOABKO A€eT Has3an. Kak Mbl BHAHUM, IIpeOeAbHasd CKO-
POCTEh pacIpoCTpaHEHHUd CUTHAAOB B Halled BceaeHHON
BIIOAHE cebe He axXTH KakKas C TOYKH 3PEHHUS YEAOBEKA.
Benr yeAoBeK BUIHUT IPOCTHIM T'AA30M OO0BEKTHI, 1O KOTO-
PBIX OH HUKOTOA He mobepércs.

Ho cameiM yauBHUTEABHBIM OTKPBITHEM XX B. CTAAO
TO, 4YTO BUepalrHdasa BceaeHHass OTAMYaeTCd OT CEro-
HAmIHeH. Kak Mbl yBUOAHMM, 3TO COBEPIIEHHO HETPH-
BHAAbBHO H HHKAaAK HE CBd-
3aHO C OTKpeITHEM Pémepa.
LerCcTBUTEABHO, IIPEACTABbTE
cebe, 94TO MBI XHBEM B Oec-
KOHEYHOH (M B MPOCTPAHCTBE
M BO BpeMmeHH) BceaeHHOM, HE
MMEIOIIEH HU HayaAa, HU KOH-
a. 'agna Ha masékue o0BeK-
ThI, MBI JIOAXKHBEI OBIAW OBI BH-
OeTh WX IMPHMEPHO TaKUMH
K€, KaK M B HaACTOdIllIEe Bpe-
Mea. OnqHako Hamia BeceAeHHada
ycTpoeHa He Tak. Celiyac MBI
YBEPEHBI, 4YTO HOaA€KHE ra-
Puc.1 AQKTHUKH Hauler BceaeHHOU




OT neYxkHn Fi

nevicrBuTeaAbHO napyrume! OHum moaoxke! Ha nwHaygHOM
A3BIKE 3TO O3HA4YaeT, 4yTOo BceaeHHasd 3BOAIOITHOHHUPY-
eT. MHOrue aQyMarT, 4TO A0Ka3aTEABCTBOM 3BOAIIIHH
Bceaennoii aBasgeTca pa3beranue ['arakTHK, KOTOpoe
oOHapy>KHA aMepPHUKaHCKHUH acTpoHoM Becto MeaBuH
Caaidbep ewm€ mo Ha4dansa IlepBoii MHPOBOH BOHHBI
(1913-1914 rr.). HeticrButreabHo, Caaiidbep obOHapy-
3KHA, 9YTO BCE OJAaA€KHE TaAaKTHKHU yOerawT APYT OT APY-
ra, 4 CA€IOBaTEABHO Halla BceaeHHaa cTaHOBUTCH BCE
boabiie u 6oasmie. Ho aTo coBceMm He Tak. [IpeacraBbvTe
cebe BeyHyI0 BceaeHHYIO, B KOTOPOH HEIIPEPHIBHO POK-
OAIOTCS YacCTHUIIbI, HATIPUMEDP T€, U3 KOTOPBIX IOCTPO-
€HBI aTOMBI — IIPOTOHBI H 3A€KTPOHEI. [IASd POCTOTHI
OyameM cyuTaTh, YTO 3TH YACTHIBI IIPH POXKIAECHUU yKe
obbenuHEHBI B aTOMBbI Boopoaa. [lycTs rpaBUTAlIMOH-
Hoe moAe BceaeHHON o0AagaeT TaKUM YyAHEBEIM CBOM-
CTBOM, 4YTO AIOOBIE ATOMBI, ITOCTOSTHHO ITOSIBASTFOIITHECS
M3 IIyCTOTHI, TYT XK€ HAYHHAIT pa3berarbcsa B pa3HbIE
CTOPOHBI, OCTaBAdS IHIAOTHOCTE BceaeHHOHW HEH3MEeH-
HOM. BrI ckaxeTe, 4TO Xe 3TO 3a rpaBuTauudar /la, He
noxoxe. CKopee 3TO HAIlOMHHAET aHTHUTPAaBHUTALIHIO.
Ho eé€ HeTr, cka3aau OBI BBI, H I C BAMH OBI COTAACHA-
cd... aAeT 30 Ha3zan. Kcrartu, KoMOerOTEpPHAad IporpamMmma
Word, B KOTOpO# g mucaa 3Ty KHUTY, OaxKe cerdac He
3HAET CAOBO «aQHTUTPABUTALIHS!

YT0 7K€ YBUAAT JKUTEAH ITOH 9y aHoM BeeaenHo#? OHH
yBUOdaT BceaeHHyIO, B KOTOPOM YacTHIBI pa3zderaroTcs
B pa3HbBIE CTOPOHBI C YCKOPEHHEM, a MMAOTHOCTH €€ BCe
BpeMsl ocTaéTcd ogHOM H ToH ke! M Kak rayDoKOo BEI OBI
He 3aragabiBasul — BceaeHHasa Tam 6b1aa OB HUYYTE HE
boaee monomoii! Takyro BceAeHHYIO nmpuaymas 3aMeda-
TEeABHBIH aHTAUHCKHH acTpodusuk Ppsg Xoa B 1948 r.
M Ha3Baa e€ crauuoHapHod BceaeHHoM. PoBHO uepe3s
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60 aet, B 1998 r., yckopeHHOe pacmiupeHue BceaeHHOM
OBIAO OTKPBITO 3KcrepuMeHTasbHO (HobeaeBckass mipe-
Mud 110 hu3uke 3a 2011 r.)!

Ho HabaromeHusa moka3asu, 4TO JAAEKHE TaAaKTHKH
OKa3bIBAIOTCA OD0A€E MOAOABIMH, YEM HBIHENIHHUE, U 3TO
IIPOTHBOPEYUT MoaeAr Xoraa. Tak 4To Hamna Beceaennaga
JNEUCTBUTEABHO OblAA KOT/ZIA-TO MOAOXKE, a KOTJAa-TO €€ He
OBIAO BOBCE.

Mup, 8 KOMOPOM Mbl HCUBEM

I'me mbl 2KUBEM? [ 1€ THI JKUBELIb, JOPOTrOH YUTATEAL?
BEIHISI C 3TUM BOIIPOCOM Ha AIOJHYIO YAUILY B KAKOM-HH-
6yab Meranoauce Tuna Mocksel, Puma, Hero-Hopka uan
IleknHa, ThI yCABIIIHIIE TBICAYH Pa3HbBIX OTBeTOB. U He
TIOTOMY, YTO y BCEX pa3HbIE€ KBAPTUPHI, IOMA ¥ MAalllUHEI,
a ToTOMY, 4TO y BCEX pa3HbIA Kpyrosop. [la, Mup oza-
HOTr'O 4YeAOBeKa 3aKaH4dHBaeTcd 3abopom npuycamebHOro
y4acTKa, a Apyroro — OKeaHCKOoHU axTtoi. Ho Beas He 3TO0
AeaaeT pa3HbiMH HUX BceaennHbie. KoHedHo, BceaeHHasa
YyeAOBeKa orpeneasiercd ero 3Hanuamu. OaHa u3 3a1a4
3TOU KHHUTH — PACIIHUPHUTH Balll MUDP /10 Pa3MEPOB B MHA-
AVIapabl CBETOBBIX AET.

IlpencraBeTe, YTO Ha yaHIle MOCKBBI BaM CcAy4dau-
HO BCTPETHACS ACTPOHOM, a TOYHEe acTpoPu3uk. Yto
OH OTBEeTHUT O cBoeM mupe? Boobmie-to orBer emié Oy-
JET 3aBHCETH OT TOTO, KOTZA CAY4YHAACh Ballla BCTpPeE-
ya. HanpumMmep, B Ha9aae OpoOIIAOTO BEKaA, B I'OAY 3[aK
1905, ero mup ObIA ODECKOHEYEH U BO BPEMEHHU, U B ITPO-
cTpaHcTBE. Yepe3 4WeTBEPTP BEKa MHP CKYKOIKHACH
A0 OOHOI'O MHAAHMAPAA CBETOBBIX AET, a B KOHIE XX B.
pasayaca B 10 pas. Ha camom geae, KOHEYHO, 3TO HE
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BceaenHnasa meHsIAaCh, a MEHIAUCH HAIITU 3HAHUSA O HEH.
Yto 3HaeTr acrpodusuk XXI B. 0 Mupe, B KOTOPOM MBI
JKUBEM?

[Ipexxkme Bcero, HaykKa — 3T0 4ucaa. [loaToMy BaxkHee
BCEro Aas y494EHOTO ONHUCaTh Hally BceaeHHYIHO B 49HC-
Aax. Ho uyucea MHOro u mazke odeHb MHOTO. [TortpoGyem
BBLIEAUTE TAaBHBIE. OHO U3 YHUCEA, MBI YK€ YIIOMSHY-
AU — CKopocTh cBeTa. Korgma Pémep BniepBbI€ onpezne-
AUA €€ 3HAYEeHHE, OH U HE ITOA03PEBAA, YTO OTKPHLIBAET
OHY W3 BaxXXHEUNIUX (PU3UYECKUX BEAHWYUH HAIIETO
MHpa — MaKCHMAaABHYI, YHHBEPCAABHYIO CKOPOCTH
pacrnpocTpaHEeHHUus CUTHaAa B HEM. BriepBrie 3TO 0C0O3-
HaA B ToM camoM 1905 r. AasbepT OtiHIuTeH. Torma
emé BceaeHHas Opina OeckoHedyHa U Oe3rpaHUYHA, HO
B HEH MMOCEAMAACH HEKAad CYIIHOCTB, AaKe a9 ObI cKa3aa
HEKWU 3anpeTrT — BceaeHHas momnaaa mnojg U0 TOTAAU-
Tapu3Ma, €CAH HE€ CKa3aTh XyXKe€ — aBTOopUTapuiMa.
Kak ke Tak, BOCKAUKHET OOpa30BaHHBIH YHTATEAB,
Beab AapOepT OHHIOTEHH B 1905 r. co3maa CIieIHaAb-
HYIO TeOpUI0 oTHOocUuTeAbHOCTH! Teopuro peagTruBusmal
Teopuio paBHONIpaBHUS H PABHOLIEHHOCTH TaK HAa3bI-
BaeMbIX pusudecKux Habawogateaser. OH gan KaxKao-
My CBOK CHCTEMY OTCYETA W CKa3aa: Bbl BCE paBHBI!
Kyna xx memokparu4dHee?! Ho, 4 BaMm ckaxy, 94TO caMm
OUHIITEHH Ha3kIBAaA CBOIO TEOPHUI0 — Teopued abco-
AroTa. Bengp 1o Hero Arwboe TEAO, B TOM YHCAE M TEAO
Arbepasa, MOTAO ABUTATHCS C AIODOH CKOPOCTBIO, H HU-
KaKoOro €My [eAa OO0 CKOPOCTH CBETOBBIX CHTHAAOB
Pémepa He Opino! [Jaske B TEOPHUU IAEKTPOMATHHTHOTO
nmoAass MakcBeaaa yxKe coaepIKasach HUes IMOCTOSTHCTBA
ckopocTu cBeTta. Ho Toasko ckopocTHu cBeTa! CkopocTH
pacrpocTpaHeHHsT KoAeDaHHUH HSAEKTPOMATHHTHOTO
TIOAS.
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YTo 3k HOBOro ckasaan OHHIOTEHWH B CBOEU 3HaAMe-
HUTOU cTaTbe «K 2A€eKTPOAMHAMHUKE MOBUIKYIIUXCH TEA»
1905 r. 3aech BrepBbI€ MIPOSIBHUAOCE 3aMeE€4aTEABHOE Ka-
9eCcTBO JUHIITEHHA — YBHAETH B H3BECTHOM HEYTO 0D0OAB-
€€, a UHOTZA U NPOCTO BeAuKoe. OH NPEAIIOAOKHA, YTO
IIPOCTPAHCTBO U BPeMs CBA3aHbl HEKUM a0COAIOTOM.

Tak BoOT ODOHUHIITEHH IIOCTYAHUPOBAA, YTO CKOPOCTH
CBETa HE TOABKO HE€ 3aBHCHT OT CHCTEMBI OTCYETa, HO
U ABAFETCS MAKCHUMAABHO BO3MOIXKHOWU CKOPOCTBIO IT€pe-
aadu ArbOro mMaTepHaAbHOro o0beKTa B Hamnem Mupe.
A CBET — 3TO TOABKO O[JHH U3 BO3MOIXKHBIX IIEPEHOCYHUKOB
MaTe€pPUAABHOM SHepruu. lIpuuém ke 3[Mech IPOCTpPaH-
CTBO U BpPEMS, HAHU KakK MEI 1tocae 1905 r. nuiiem yepes
naeduc: mpocTpaHCcTBO-BpeMs? Tak Beb CKOPOCTH — 3TO
MMPOUAEHHBIM CBETOM B IIPOCTPAHCTBE IIyThb, NEAEHHBIN
Ha 3aTpadeHHoe BpeMsa. Ecan MX OTHONIIEHHE HEHU3MEH-
HO, TO IIOAYYAEeTCHd, YTO YUCAUTEAb U 3HAMEHATEAL ITOHM
apobu cBA3aHBI APYT C APYrOM HaMepTBO. Y1 Hamucaa,
9TO0 JSHUHIITEHH «IIOCTYAHPOBAaA» IIOCTOSIHCTBO CKOPOCTH
cBeta. HekoTopele U3 HAC ell€ U3 IKOABHOM IIpOorpaM-
MBI IIOMHHAT, 9YTO B MATEMATHKE €CTb IIOHSTHE IIOCTY-
AaTa — HEZOKAa3yeMOro, HEOCIIOPHUMOTro, (PaKTHYUECKH
MIPHUHATOrO «HA BEPY» yTBEpPXKAeHUA. Hanpumep, B reo-
METPHUH OBKAHAA B KA4Ye€CTBE€ IIOCTyAdaTa BBLABUTAETCH
TISITHIF IOCTYAQT O MMapPaAA€ABHBIX MPSIMBIX: YEPE3 TOUYKY
BHE JAaHHOU NPSMOM IMPOXOAUT OAHA U TOABKO OJ{HA IIPsi-
Masi, He IepeceKarIasics ¢ JaunHou. («/la, yoauHslii npu-
mep. Huuezo He ckarkeuwb — 8351mb nocmyJjiam, KOmopwsli
Aobauesckuii onpogepe)» — Yycgg?. OkaspiBaeTcs, ITO-

2 3neck BriepBhIe nogBAseTcd Yydd. Hurarear moHaYaAy MOXKET
He oOpamiaTs Ha Hero BHUMaHudg. Ho 9 He MOTry ero U3rHaTh U3 II0OBe-
cTBOBaHUsI. Bebk 3T0O OH caM BHE3aITHO IIOSBASETCSI CO CBOMMH €IKH-
MH 3aMeYaHHaMH, KakK 4épT U TabaKepKH.



Mmup, B KOTOPOM MBI X KHEEM 11

ro IIOCTyAaTa MAOCTATOYHO, YTOOBI AOKA3aTh YTBEPKIE-
HHE, 4YTO CyMMa yrAOB TpeyroabHHUKa paBHa 180 rpany-
COB. DTO yTBepXKIeHHE, yKe OyaeT Has3pIBaThCHA Teope-
MmoH. Teopema Belp Xopouriasd, OHA ITOHSTHA, €€ MOXKHO
06bsacHUTH. [locTyaaT 06BICHUTEL HEeAb3d. Ho HeoxxugaH-
HBIM SIBASIETCSI TOT (PAKT, YTO IIOCTYAAT U T€OpeMa MOIyT
MeHaThcd MectaMu! Hanmpumep, nag mOCTPOEHUS reoMe-
TPUHU IDBKAHWJA MOIKHO ITOAOKHUTE B KQ4E€CTBE IMOCTyAaTa
VTBEPKIEHHUE O PABEHCTBE CYMM yTAOB AIOOBIX TPEYTOAB-
HUKOB. A y>X€ U3 HEro A0Ka3aTh TEOPEMY O MapaAAE€Ab-
HBIX IIPSIMBIX U BCE APYTrA€ TEOPEMBEL.

du3ukKa rnoxoxka Ha MaTEMATHKY, IOCKOABKY (PHU3UKHU
OHUOIYyT MaTeMaTH4YeCKHE (POPMYABI. 3[I€Ch TOXKE MOIK-
HO MEHSTH MECTaMH HEKOTOPHBIE MOCTYAAThI U TEOPEMBI.
Hampumep, B cnenuaspbHOU TEOPHH OTHOCHTEABHOCTH
MOZKHO IIOCTYAHMPOBaTh IIOCTOSHCTBO CKOPOCTH CBETA,
a MO3IKHO TIOCTYAHUPOBATH COBCEM APYTO€ yTBEPXKIAECHUE,
KOTOpPOE€, 10 MOEMY MHEHHIO, OoAee MOHATHO. XOTd caM
OWHINTENH, pacCKa3biBas O TOM, KaK OH IIPHIIEA K UEE
IIOCTOdHCTBA CKOPOCTH CB€Ta, MNPHUBOJAHA CAEAYIOIIHUMN
MBICA€HHBINM 3KCIIepuMeHT. [IpencraBrTe cebe, 4TO BEI
IIOTHAAWUCEH 34 CBETOM H JIOTOHSIETE €ro, KakK OOBIYHOTrO
Beaocunemucra. Ho Beap cBeT — 3TO0 KOA€ODaHUSA SAEK-
TPOMAarHUTHOro rnoas. OMHaKO eCAH BBI JOTHAAH (POTOH,
TO HUKaAKUX KoAebaHuit He Oymer m ¢doroH mponagér!
3HaA4YuT, CBET J[AOTHATh HEABb3d, IOoAyMaA JUHIITEHH,
a MBI MO3KE€M TOABKO YAUBHUTBLCS, OTKYyZa OH MOT 3HaTb
B 1905 r. 0 TOM, 4TO POXKAEHUE U UCUYE3HOBEHHUE SAEMEH-
TApPHBIX YaCTHIl HE 3aBHCHUT OH TOI'O ABUTaeTcsd HaOAIO-
JaTeAb AU TIOKOUTCH!

Jo O¥iHmITeliHa BCcIKUe (PU3UYECKUE IBACHUS pPa3bl-
rPBIBAAHCE B TPEXMEPHOM npocTpaHcTBe. Hannpumep, u3s
NNyHKTa A B NyHKT b BeiexaaA Beaocunenuct llerqa. IlycTe
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pangu OOBEKTHUBHOCTH, B IIyHKTe A ocrasack Maria,
noromy 4tTo llerga m Mama noccopuaucs. Ilycts Ileta
€IET, a4 MbI [IOKA MIOCMOTPHUM C Maimel Ha 3TH IIyHKTEI
BHHUMAaTeAbHee. B kKaaccuyeckodn (HU3HMKEe CYUTAAOCH,
4YTO PACCTOSHHUE MEXKAY HUMH (0OTpe30K AB) HE 3aBUCHT
oT Toro, emetT llera Ha BeAOCHIIENE HAW CTOHUT PSAAOM,
HaIpuUMep, MMOoAKaYHWBasd CAyTYH IMHHY. [Ipyroe aeao
B TEOPHHU OTHOCHUTEABHOCTH. TaM HET HUKAKHUX ITYHKTOB
A u B, nnycth X0Th OHU — MockBa u [lerepOypr. Bepuee
IIyHKTBI BCE-TAKW €CTh, HO €CTh OHH HE€ B NPOCTPAaH-
CTBE, a B IIPOCTPAHCTBe-BpeMeHH. JlobaBUM K TpeM
ocgaM: BBICOTA, AAWHA, IITUPHHA, YETBEPTYIO — Bpemsda!
JAsT HAIEro0 MBICA€EHHOI'O 3KCIIEPUMEHTA YAO0OHO OOHY
H3 OCeH IIyCTHUTHh BAOABL JOPOTH, KOTOpasd IIyCTh OymeT
COBEPIIEHHO NOpaMasi, BeAb 3TO MBICAEHHAs 0pora.
Bce, KTO XpaHHUT 3UMOM BEAOCHIIEAbI, IOABEINHNBAA HX
Ha CTE€HbI, 3HAIOT, ABYXKOAECHBIM BEAOCHUIIE[] — BEIb
nAockad, aa u llerd He TOACTIK, MO3TOMY OT HIMPHHBI
H BBICOTBHI MOXKHO H30aBUTBCsS. TaK y HaAC OCTaHETCHd
TOABKO [IBa U3MEPEHUS — OAWHA IMYTH U BPEML B JOPO-
re. BpemMma — 4acTp reoMeTpHH IPOCTPAHCTBa-BpEMeE-
HU. Ho BpeMda He coBceM NPOCTPAaHCTBO — OHO B YEM-TO
OPYyTO€e, €ro He OTropoaullb 3abopoM, U He 00OHUAEIL
Ha saxTe. YToObI caesaTh BpeMd IIOX0XKHM Ha IIPOCTpPaH-
CTBO, JaBalTe YMHOXKHUM BpeMd t Ha CKOPOCTH CBeTa —
JAWHAa ct, KOTOPYK MOIKHO H3MEPATH B CAHTHUMETpPAX,
MeTpax, a enl€ yaoOHO UCIIOAB30BATh ACTPOHOMHYECKHE

€eAUHUIIBI — CBETOBOE€ paccrosgHue. Hampumep, Bpemsda
1 rom, cCooTBETCTBYET IAWHE 1 CBETOBOH rojn (mpuMep-
HO 10' cMm), 1 ¥ — ommH cBeTOBOM wac, 1 ¢ — omHa

CBETOBad CEKyHAAa MU T. [O. Tenepb MOXKHO CKAAQAbIBATH
CAHTHMETPBbI U CEKYHAbl, INIPEeABAPHUTEABHO YMHOZKHB
IIOCAEJHUE Ha CKOPOCTH cBeTa. A BOT U Heab3d! Benp
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YTO TAaKoe IIPOCTPAHCTBO? B MpocTpaHCTBO MOXKHO CTY-
NUTH HOTOM, MOKHO B HEM noberaTts Ty/1a-croia, MOXKHO
TaM MNOTEPSATH KOIIEAEK AW KPEIUTHYIO KapTO4KYy, I10-
TOM BEPHYTBLCS U NNOUCKATh («[Io0 ¢hoHapém» — Yyghap),
B of0I1IeM, ITPOCTPAHCTBO Bellb MoAe3Had U yaobHaa. Ho
BOT BpeMsl COBCEM APYTrO€ U B HErO TaK IIPOCTO He Bep-
HEIBCH.

Bpems — MHUMOe npocmpaHcmso?

Bo-nnepBBIX, BpPEMEHH Bcerga He XxBaTtaeT. Bo-
BTOPBIX, BpEMS — 3TO MHHMOE€ IPOCTPAHCTBO. A UTO
3HA4YUT CAOBO MHHMOe? CAOBO «MHHMOE€» MJOCAOBHO
O3HadYaeT MBICAMMOE, NMpUAyMaHHOe, BooOpazkaemoe.
CoraacuTech, 3By4UT JOBOABHO pa3MbITO. Bear MBI ro-
BOPHUM O (PHU3HUYECKOM BPEMEHH, O BPEMEHH, KOTOpPOe
MOIKHO U3MepUTh. U 3n1eCch Ha TOMOIITL IPUXOAUT SA3BIK
MaTeMaTHuku. [la, na, UMeHHO 93bIK. Beabr maTemMmaTu-
yecKHue (POpMyAbl, 3TO CyTh HEKHE BBICKA3bIBAHHS,
T. €. TIPOCTO TIPENAOKEHHS, 3allMCAHHBIE K TOMY XK€
C IIOMOULIBLID CBOEOOpPAa3HBIX HEPOrAH(QOB — MaTema-
TUYECKHUX CHMBOAOB. HOo B oTAWYHE OT OOBIYHBIX BBI-
CKa3bIBAHUH, MaTEMATHUYECKHE BBICKA3bIBAHUS BCET-
Ja IIOAYHUHEHBI CTPOroi, €€ Ha3bpIBAIOT (POPMAaAABHOH,
aroruke. KoHewHO, 1 MaTeMaTH4Y€CKOe€ BBICKA3LIBAHUE
MOZKeT OBITh BEPHBIM HAMW OIIHOOYHBIM. MHorma ma-
TEMATHUKH TOBOPST HCTHHHBIMH HAHW HE HCTUHHBIMH
BBICKa3bIBaHUAMU. BBl cKaxkeTe, 4TO U HAIIU PAa3ro-
BOPHBIE BBICKAa3bIBAHHS TO K€ ObIBAIOT NPaBAHUBBIMH
U AOXKHBIMH. [la, HO OTAWYHE HAIIIUX BBICKA3bBIBAHUHU
OT MAaTEMaATH4YECKHUX COCTOUT B TOM, YTO yCTAHOBUTH
NPaBAUBOCTL OOBIYHBIX BBICKA3BIBAHHUU IIPAKTHYECKH
HEBO3MOXHO HAM OYE€HbL TPyAHO. BcmomHuUTE, HAmpu-



14 I'naBa 1. BceneHHas, KOTOPOii He MOITIO OBITH

Mep, cyaeOHBIe TPOoIlecChl. A Belb B HUX HCIIOAB3YETCS
Hauboaee CTpPOruii BApUaHT AOTUKH OOBLIEHHOTO S13bI-
Ka, OIIUPAIIIETOCS HA CTPOTHE, IpaBaa NPUAYMaHHbIE
9YEeAOBEKOM, 3aKOHBI. A, TéEM He ME€Hee, Mbl YaCTO BH-
AWM, KaK OCY2KJAaT HEBUHOBHOTI'O U HA0O0OPOT ornpasB-
ABIBAIOT IIPecTyInHHKa. B maTemMaTHnke yCTaHOBAEHHUE
HCTUHEBI Topas3no boaee crporoe aeao. [Ipana, ucruHa
ata Oymer maremaTudeckad. PuU3uKa JA€T MHOTO IO-
caabaenuii, pu3uKa, HaAIpPHUMEP, HE pacCcMaTpPHUBAET
MaTeEMATHYECKHE MOMOEAHU, MIPOTHBOpPEYAIIUE YCTPOM-
CTBY HalIlero Mupa. Y4€HOMY-(PHU3HKY BazKHO ITOHATH
(u3ndYecCKUui CMBICA NMPOUCXOAANIETO. A MaTeMaTHKa
aasa pu3HuKa — 3TO 4YacTO KOCTBIAH, KOTOPhIE ITOMOTa-
IOT XOOUTH B Ae0paX HOBOTO U Hen3BeCTHOTro. KoCcThIAH,
KOHEYHO, 3BYy4YUT HEMHOTO Irpybo, HO B CYUIHOCTH 3TO
gyacTo Tak. KoHe4YHO, ecTh pa3Hble y4€HbIe-(PU3HUKH.
9 BcTpedaa y4€HBIX C aOCOAIOTHO T€HHAABHOU HHTY-
HIIUEN, KOTOPHhIE MOTAH, HE peEllasd MaTEMaTHUYECKHX
YPaBHEHHH, [IpeAcKa3aTh OTBET CAOKHOHM 3aJa49y IPo-
CTO TMOAB3YSICh CBOHMM SCHBIM IOHHUMAaHHEM (uU3NYe-
CKHX ImponeccoB. OauH U3 gpyailInx (PU3UKOB TAKOI'0
ckaama yma B XX B. ObIA MOH YYHUTEAb aKaJEMHUK JIKOB
BopucoBu4d 3eAbIOBHUY — (PU3HUK-YHUBEPCAA — OOUH
n3 cozmareaeri aromHoro opyxuda B CCCP m neaoro
HAy4YHOTO HAIPaBAEHHUS PEAITHBHUCTCKON acTpodu-
3UKHU. BcTpedaa U ApPyrux AWAEH, TakK Ha3bIBAEMOTO
MaTeMaTHYECKOTO CKAaga yMa, KOTOPhIEe YMEAU BEAH-
KOAEITHO pelaTh MAaTEMATHYECKUE YPABHEHUS, HO HU-
KOTr/la HE MOTAM Ha NaAbllaX OOBACHUTH ITOAyYaEMBIH
oTBeT. [loMHIO, Kak Ha Aokaane B MoOCKBe BBICTyIIaA
HODEeAeBCKUU AaypeaT — aMepHUKaHCKHH acTpodHu-
3UK HHOWUHACKOTro IpoucxoxaeHus — CybpamaHbIH
Yannpacekap. J[lea0 MOPOHUCXOAHUAO Ha CEMHHape
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3eapmoBuda’. Yanapacekap paccka3pIiBasa 00 omHOHU
paboTe 10 MaTeMaATUYECKOU TEOpPHH HYEPHBIX AbIP.
Peur 1maa, KaxkeTcd, 0 TPABUTALlTHOHHO-BOAHOBOM H3-
AYYEHHH Bpallamlledcda HEeCHMMETPHUYHOU dYEpHOU
neipoi. [lokaan HaHapacekapa BBITASEA O4YEHBb CYXO,
KaK 3T0 OOBI9YHO OBIBaeT Ha CeMHHAape II0 MaTeMaTH-
4YyeCKOM Teopuu rpaButanuuu. Hamo 6viao Bunets AB*
(OH B cBOe BpeMsd peliaa NomoOHY 3amady, HO OAS
SAEKTPOMATHUTHBIX BOAH), KOTOPBIM Ha IIpaBax Beay-
IIIETO NBITAACS BCE BPEMS BCTABHTH CBOE€ INOHHMAaHHE
IIPOUCXOASAIIET0, HO JOATO TEPIIEA — IIOCKOABKY Bpe-
MS YV JOKAQOYHUKA OTOMpaA emé rnepeBoa C AaHTAUHCKO-
ro. 1 HakoHell], MOCAE alIAOAHMCMEHTOB, 4B BeICKO4YHA
K OCKe (3HaMeHHuTad Bpalnamwiasacsa mocka TAWII u3
HAaTypPaAbHOM YE€PHOH KOXH, C ABYMS NPEeAATEABCKUMHA
pydKaMu — OaHa 49TOo0BI BpalmaThk AOCKY, Apyrad —
49TOOBI OIyCKaTh OeAbIH SKpaH [OAS IToKas3a CAaimoB’).
Taxk BoT 4B AMXOopamo4YyHo nyTad IITYypBaAbl, HAIIIEA MeE-
CTO KakKoe-TO Ha JOCKE U OYeHEL OBICTPO HAIIHCAA I1apy

3 BuamenuThIi OAC — OO6BeaHHEHHBIH acTpodPHU3IUYECKUM ce-
MuHap. OAHO BpeMsl MHE — TOrZla acCHpPaHTyY — IIOCYACTAHBHAOCH
OBITE ero cekperapeM. 3To Oblrna HeDezomacHasd JOAKHOCTE. Kaskabie
JBe HeJJeAH MHe IIPHUXOAHAOCH PACChIAATEL DoAee COTHH KOHBEPTOB I10O
BCEM MOCKOBCKHM HHCTHUTYTaM, UMEIOIIIUM OTHOILIEHHE K PEASTHBH-
CTCKOH acTpodH3uKe U KOCMOAOTHH. KOHBEpPThI 3aKA€HBAAUCh KaH-
LEASPCKUM KAEEM, KOTOPBIH NMPHUXOAHAOCH CMadYHUBaTh A3bIKOM. [Tocae
COTHH 3aKAE€EHHBIX KOHBEPTOB MOXKHO ObIAO HE AyMaTh O 3aBTpPAakKe.

* 51Ib — Taxk 3a raasa 3BaAd 3€AbBJOBHUYA €r0 YVIEHUKH.

> IlpemaTeAbckas KOHCTPYKIIUS 3TOH OCKH IMOCTOSSHHO CTABH-
A2 B TYIHK JIOKAAJYHKOB, KOTOPbIE TO H [IEAO IIyTAAH PY4YKH H BMe-
CTO TOTO, 4TOOBI BEPHYTH KaKyIO-TO BazKHyI0 (opMyAy, CBEepXy Ha
JIOKAaIUKA Che33KaA (HHOTZA ITOofI CMeX 3aaa) DeAblii MaTep4YaThIi
SKpaH, 3akKpbiBasg A0CKYy ¢ ¢dopmysamu. Cpemd TaKHUX My4EeHUKOB
oragaAuch U HobOeAeBCKHe aAaypeaThl Kak AHAped [IMutpueBUY
CaxapoB u Buraauii AazapeBud 'mH30ypr U Apyrue, BCEMHPHO H3-
BECTHBIEC YIEHEIE.



16 I'naBa 1. BceneHHas, KOTOPOii He MOITIO OBITH

IIPOCTBIX aATedpandecKUX PaBEHCTB U OOBICHHA, 4TO
JK€ Ha CaMOM JieAe Aokasaa HaHapacekap. 3aa axHYA.
A HobeaeBcKuii aaypeaT, KOTOPBIA OYEBHAHO HUYETO
HE€ TIOHSIA, MAaTeMaTHYeCKHU rnocMoTpea Ha AB u mpo-
IEAUA YTO-TO BPOJAE — MOE OEAO pemaTh YPaBHECHHS.

Ho gymo maTemMaTHKH COCTOHUT HE TOABKO B TOM, 9TO
OHa KaK HEKWM OyMazKHbIM KOMIBIOTEDP 34 HAC AyMAaeT
M 3a HaC PENIaeT CAOXKHBIE YpPaBHEHHA. A €llE, OKa3bl-
BaeTcsl, MaTeMaTHKa POKIAeT TAKUE CYIIIHOCTH, O KO-
TOPBIX (PU3UKHU [IOHAYAAY HUYEro HE 3HAKOT, a IIOTOM
HHOTZIa Y€pPe3 CTOAETHS OTKPBIBAIOT UX B OKPYZKAarOIIEeM
Mupe. Boaee TOro CyiecTByeT Takoe KpailHee MHEHUE,
9TO BCE MPUAYMAaHHOE MaTeMaTHKaMH PAaHO UAHU IIO3HO
Haunércd Bo BeceaeHHOI!

OmHOM H3 TaKHUX CYILIHOCTEH OBIAM MaTEMATHYECKHE
MHHMEBIE 4HcCAa, npuaymaHHbele 3a 300 aeT Ao TOro Kak
OHHU TIOIBUAUCH B (pu3uke. Bce Hagarock ¢ HaTypasb-
HBIX, T. €. LIEABIX TIOAOKHUTEABHBIX YHCEA, KOTOPBIMH
OOBIYHEBIE AIOIH CYHTAAH CBOE IIA€MSsI, CBOE€ CTA0, CBOUX
paboB, cBouX KAUEHTOB U T. A. [louTH cpa3y MmosaBHAUCH
OTPHLATEABHBIE YHCAA — 3TO KOrja NPHXOAHAH 3aXBaT-
9YHUKU — rpabuau ¥ YBOAUAH B pabcTBO HE TOABKO pabos,
HO U XO34€B, U T€ CTAHOBUAHCH pabamu. Korma nmogBu-
AOCBH CEABCKOE XO3(HCTBO B BHAE BO3AEABIBAHUS ITOAEH
U TOPTOBAS MEAKUMHU HECYETHBIMHU IIAOJaMHU — 3€pPHaMH,
BO3HUKAU APOOHBIE Yyncaa. Cpeau HUX OKa3aAUCh HEE-
AUIMEBIE, T. €. UPPAIlMOHAABHBIE (3TO IIOYTH MHHUMEBIE), HO
ell€ BIIOAHE olIyniaeMele. Hampumep, nmonpobyiTe 1o-
OEAUTH MEIIOK IIIIIeHHIBI Ha TPHU YacTH — Oy[IeT HOAB
U Tpu B niepuoe. [loroMm Bce 3aTUXAO HA TBHICAYEAETHS,
U BAPYT NOABHAACh MHUMAas eguHHUIlA. «OT49ero, — cka-
3aA HEU3BECTHBIM MATEMATHK, — KBaJApaT 4YHCAA BCET-
[1a IOAOXKHUTEABHBIN?» KBazmpaTt Toxke 9ucao. OHO MOXKeT
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OBITH U HATypPaAbHBIM, HarrpuMmep, 4 — 3710 2 B KBajapa-
Te. MoxkeT ObITh APOOHBIM — HAIIPUMEP, OAHA AecdTasl
B KBaJpaTe — 3TO ogHa cotasd. U naxke uppaumoHasb-
HoM. Hanpumep, kopeHs KBaapaTHbi¥ U3 2. Ho mouemy
HE OTPHLIATEABHBIM YHUCAOM? XM... KakK XK€, B€b KBal-
paT 4ucaa Hy>KeH korza? Korzma 4eaoBeK NbITAeTCs I10-
CYUTATh MAOLIaAL CBOEro rnpuycaaedbHoro ydactka. Ho
OAOLIAAb — BEAHWYHMHA Cyrybo IMoaoxkuTeapHass! A BOT
u HeT. [IpencraBeTe cebe, YTO HEKHUH 3CKBAHP® perrua
BECTH PEECTP CBOEr0 KBaAPaTHOTO IIOAS, KOTOPOE MHO-
rve BEKa €ro IIPEeaKH IIepeaaBaAl U3 IIOKOACHHS B IIOKO-
AeHUe. B xone 2Toi UCTOPUH, HHOT/ZIA €T0 IIPEeAKH ITpUpe-
3aAH 3€MAH, a UHOTZa Hoaee yaadAUuBEBIE COCEIH OTPE3aAH
y HUX. B cBoeM HCTOpHUYECKOM rpocchOyxe MOIKHO OBIAO
nucaTh NOAPOOHO: TAaKyIO-TO 3€MEABKY OTIIMAHA C3pP Ta-
KOM-TO, a BOT 9TOT IIPUTOPOK A00biA mpanen. Ho masa
CyXOr0 OCTaTKa, OH HAIHWIIET 3€MAI0 NPHUPE3aHHYIO —
C IIAIOCOM, a 3€MAI0 IOTEPAHHYIO — C MUHYyCcOM. BoT Bam
U OTpHLIATEeAbHAas IAOLIAAL. [IpocTo, OOBIMHBIN CKBaAWp
Ha 3TOM ObI 1 OCTAHOBHACS, & BOT BAYMYHUBBIA OHAXK/IbI
CIIpoCcHA cebd, a yeMy paBHa CTOpPOHa KBaapara, IIAO-
naap Koroporo paBHa —1 corke? Hy, ecrecrBeHHO, rae
3K B349Th TaKO€ 3€MAEMEpHoOe ycTpoiucTBo? [la He Hamo
ero 6pate. Hamo npocro 6p1TE npoine. IIpunagymaem uepo-
TAU( OAS 3TOH CTOPOHBI «i» 1 HA30BEM €ro MHUMOH eIu-
HHLIEH. ¥ HEe TOABKO O/ITHO CBOMCTBO — OHa €CTh CTOPOHA
TOrO OTPE3aHHOI0 KBajpaTa IAOLAAb KOTOPOro paBHAa
-1 (Yyopp!).

MHUMBIE BEAWYHHBl IIOIBHAHCEH BIIEPBBIE B KHHIE
«Beankoe HMCKYCCTBO, HAH 00 aAreOpaudecKux IpaBU-
AaxX» HUTaAaAbdHCKOro mMareMaTtuka Kapaano B 1545 r.

® DcKBalip — MEAKHH 3€eMeABHBIH COOCTBEHHHK.



18 I'naBa 1. BceneHHas, KOTOPOii He MOITIO OBITH

Opnako cam Kappano He oYeHBb BEPHA B HX IIOAE3-
HOCTh. Kak yTBepXKaarwT 3Able 93bIKH, KapmaHo ykpaa
3Ty 3aME€4YaTEABHYIO HIEK Yy CBOEro COOTEYECTBEHHH-
Ka, a KorJa TOT IIPHUIIEA K €0 JIOMYy U Ha4YaA KpUYaTh:
«Bop! Bop!», KapmaHo BbIllIeA U3 OOMY H ITOOHMA TOTO
rnaakou. BmepBele MHHMEBIE 4YHCAA OLEHHA /AeoHapn
Ouinep B 1777 r. B Caukr-Ilerepbypre! (Cm. Brreiiky 1)
[la, 1a UMEHHO B CTOAHILE PYCCKOHW HMIIEPHH, TAE OH
IIPO3KHA U ITpopadboTan OOABIIE TIOAOBUHBEI CBOEH JKH3-
HH, IOIBUAACH OJIHA M3 TPEX BEeAUYAHNIUX (POPMYA OT-
KPBITBIX 9Y€AOBEYECTBOM, KOTOPbIE comepzkaT He Ooaee
6 CUMBOAOB:

ein =7,

3aechs CBA3aHBI YETBIPE CaMbIX BazKHBIX YHUCAA B Ma-
TemMaTtuke: e = 2,71828..., i = V-1 — mMauMas eIuHHILIA,
n = 3,14 . Yucao e aBagercda npegeaoM (1 + 1/ n)" ipu n,
CTPEMSAIIEMCH K OECKOHEYHOCTH.

ITo-moemy, 3Ta popMyaa Tak BEAHUKOAEITHA, YTO AaKe
He Tpebyer 60aee HUKAKHUX CAOB. XOTd CTOHT OJOUH pa3s
IIPOHU3HECTH €€ Ha 4YeAOBe4YeCKOM dA3bIKe. MTak, hopmyaa
Jiliaepa o3HAYAEeT, YTO OTHOCUTEABHOE OcAabAeHHE cBeTa
IIPHU IIPOXOKAEHUU MYTHOM CPEABI C OIITHYECKOU TOAIIEN
paBHOM €AMHUIIE B CTEIIEHH CTOPOHBI OTPE3aHHOIO KBa-
APaTHOTO y4JacTKa AJadyd IAOIIAABI0 1, YMHOXKEHHOH Ha
OTHOLIEHHE OAHWHBI 9KBaTopa 3€MAU K €€ 3KBATOPHAAB-
HOMY AUaMEeTpPy PaBHO TOM CaMOM MAOLIAAH, OTPE3aHHOM
y ackBaimpa. Ckazaa 6wb1 acKkBaMp. («He pyeaitime ezo, uu-
mamenb, OH pacnuwemcst oanvwe» — Yygg.) Bmecto
3TOU TIPU3EMAEHHOU (POPMYAMPOBKU MATEMATUK ITPOU3-
HOCHUT: «2Ta popMyAa YTBEPKAAET, 9TO YUCAO “e€” B CTe-
IIEHU MHHUMAad €IUHHIa, YMHOXKEHHOE Ha IIH, paBHO MH-
HYC €ITUHUIIA».
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Bcernma, npebriBas B Aeaunrpan — Cankr-IlerepOypr,
BCIIOMHUHAWTE, YTO BBI CTYyIIAeTE€ Ha 3€MAIO, HA KOTOPOH
Hapsiqy C FreHUAABHBIMH [I09TAaMH U [IHCATEAIMHA TPYAHUACH
I€eHUAaABHBIN y4eHbIM AeoHapn OHaep.

Hy BoT, Tenepk MO2Ke€M BO3BpalaThbcsd K HameMmy [lere
M ero Beaocurieny. dem ke oTAMYAETCd BPEMS OT IIPO-
CTPaHCTBA.

Bo-niepBBIX, OHO OAHOMEPHO, B HEM HEAB3d TYASTBH
BIIPABO-BA€BO, TaM HET IIPAaBOr0 U A€BOro. B HeM Heab3da
TYAATHh TyOAa-CIo[a, TOABKO TyAa, Aa U 3TO HE OCODEHHO
NOAYHMHEHO HAauIuM keaaHusM. [loaromy usuku perru-
AW TIPOCTO CAEeAaTh BpeMd OJHOMEPHBIM MHHUMBIM IIPO-
CTPaHCTBOM. [IepBBIM IPEOAOKHUA 3TO OBIBINHN ONperoga-
BaTeAb AABOepTa DitHnITelHa, mpodeccop MUHKOBCKUH,
KCTAaTH, HE IIPHUHHABINHUN CTyAEHTA B aCHOHUPAHTYPY,
M OJAaBLUINH TeM CaMbIM OWHIITEHHY CBOOOAHOE, IIPOCTH-
T€ 3a TaBTOAOTHIO, BPpeMS, YTOOBI OTKPBITH CIIEIIHAABHYIO
TEOPUI0 OTHOCHUTEABHOCTH. Tenepp B HHU3HKE €CTh IIO-
HATHE — IIPOCTPAaHCTBO MHHKOBCKOIO. 3TO IIPOCTPaH-
CTBO-BpeMH, B KOTOPOM TPH OCH — OOBIYHOE IIPOCTpPaH-
CTBO, a 4eTBepTasd — MHHMOE BpEMs, YMHOXKEHHOE Ha
CKOPOCTB.

MUHKOBCKHM B3sA U YMHOXXHA BEAMYUHY ct HA MHU-
My eguHHIy. [loAy9HANMCE BOT TaKH€ MHHMBIE CAHTH-
MmeTpr!l ict. B obiiem, BpeMsa — 3TO KaKOe-TO MHHMOE
IpPOCTPAHCTBO. Buaure, BpeMsa Mo3KeT ObITH TOABKO IIO-
TEPSHO KaK MHHMAasl JAWHA Ballled 3€eMAH, OTpe3aHHas
cocenamu («Hy amo npocmo wymrka» — Yyggp). Tenepnb
IIPOCTPAHCTBO-BPEMd MOZKHO HapHCOBaTh Ha IIAOCKO-
CTH, B KOTOPOH 10 TOPU30OHTAABHON OCH CTOUT IIPOCTPAH-
CTBO, a IO BEPTHKAABHOH — MHHMOE BpPEMS, H3MeEpse-
MO€ B CBETOBBIX €HMHHUIIAX. ITY [IAOCKOCTE MATEMATHUKH
HA3bIBAIOT KOMIIAEKCHOM, IIOTOMY 4YTO AODasdg To4yKa Ha



20 I'naBa 1. BceneHHas, KOTOPOii He MOITIO OBITH

HEH UMeeT ABe KOOPAHHATHI: OMHY OOBIYHYIO (IpPOCTpaH-
CTBEHHYIO), a APYIyI0O MHUMYVIO (BpeMeHHYVI0). KBaapat
PACCTOAHHS MeEXAYy TOYKaMH Ha 3TOH IIAOCKOCTH
MOKEeT OBITh H IOAOKHTEABHBIM H OTPHIIATEABHBIM.

Hrak, BepHeMcd K HaeMmy Beaocuriegucty llere. [IBa
nyHkrTa A u b, mexay KoTopeIMu aBuzxkeTcda Ilers, oka-
3BIBAIOTCH yZK€ B IIPOCTPAHCTBE-BPEMEHH. YTO 3TO 3HA-
quT. [Iycts Ileta Beiexaa 1 uroada u3 nyHkTa A. [loka oH
exaa, IyHKT b He cTosiA Ha MecTe, a ABUTAACH BIAOAB OCH
BpeMeHHU B 17 uwad. B pesyarrare Ilera aBuxkercd 110
THIIOTEHY3€ IIPSAMOYTOABHOT'O TPEYTOABPHHKA, ¥ KOTOPOTrO
OOWH KaTET A€XKHUT Ha AOpPOore, a BTOPOH NEepPHNEeHIUKY-
ASPHO €d BAOAB OCH BPEMEHH. IDTOT IIyTh B IIPOCTPAaH-
CTBe-BpeMEHH Ha3blBaeTcsa MUpPoBOM auHUeld [leru. Ha
pucyHKe 2 n3obpazkeHa MUpPOBad AMHUL NMyHKTA b — 3TO0
IIPOCTO CAEJ €T0 IIOAOKEHHH IIPH BO3PACTAHHUH BPEMEHH.
[IyakT 5 ocTaércda B OAHO U TOM K€ ITOAOXKEHUH ITPHU BO3-
pacTaHuM BPEMEHH, TAaK YTO €ro MHPOBasd AUHHUHA BEP-
TUKaabHA. MupoBasa AWMHHS BEAOCHIIEAHWCTA HAKAOHEHA
BITPABO.

ict A CB

Q2 — x2 _ o242
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[Iyts, mpoyimeHHbrd [lereir, mo Teopeme Iludaropa
€CTh CyMMa KBaJApaTOB KAaTeTOB. TOABKO 3aMETHM, 4YTO
IPH BO3BEAECHHHU B KBaJpaT MHHMOH €IHWHHIILI BCErga
noAydaercd —1, ¥ cymMMa KBaJIpaTOB KATETOB CTAHOBUT-
CH Pa3HOCTHIO.

UTak, runoTeHy3a COeMUHSIET ABA COOBITHA B IIPO-
CTPaHCTBE-BPEMEHH, OHA HA3BIBAETCI MHPOBOM AHWHH-
eii: orwe3n lletnm u3 MOCKBBI HEPBOrO HIOAS U TIPHE3
B CauakT-IleTepOypr ceMHaAIIaTOTO UIOAS.

Tax BoT, OpaTupl, (3TO CAOBEYKO 3ECH U [IAABIIE
BCcTaBadgeT Yygg), coranacHO TEOPHH OTHOCHUTEABHOCTH,
OAWHA 3TOM TUIIOTEHY3bl — UHTEpPBaAa — sIBAsSIETCS abco-
AFOTHOM ((PHU3HUKU TOBOPAT HWHBAPUAHTHON) BEAMYHHOM,
KOTOopad He 3aBHCHUT HH OT 4dero Boobme! T. e. u y Mammu,
U Yy KOCMOHABTOB, MYAaIllUXCHd 10 OpOUTE BOKPYT 3€MAH,
H y AI00Ooro apyroro HabArogaTeAas, 9TO pacCTossHHE OBIAO
OBbI OMUHAKOBBEIM. DTy THIIOTEHY3Y B ITPOCTPAHCTBE-Bpe-
MEHH HAa3BIBAIOT HUHTEPBAAOM B 0003HAYAIOT OOBIYHO
TOYHO TaK K€ Kak IIyTh, IPOUACHHBIN Y€AOBEKOM, B 3a-
Jade rmpo BEAOCHIIEAUCTA — S.

s? = =t + x°.

B kayecTBE rAaBHOTO IIOCTyAAQTa CIIEIIMAABHOMW TEOPHUHU
OTHOCHUTEABHOCTHU MOZKHO IIOAOKHUTE IIOCTOSIHCTBO JAWUHBI
HHTEpPBaAa MEXKAY COOBITUAMH B IIPOCTPAHCTBE-BpPEME-
HU U J0Ka3aThb II0TOM, YTO CKOPOCTE CBETA IIOCTOSHHA.

o 1905 r. pusuk| cuuTasyd, YTO JAUHA oTpe3ka AD
B [IPOCTPAHCTBE HE 3aBUCHUT OT TOT'O ABUTraeMCs Mbl UAHU
nmokoumcsi. A rmocae 1905 r. MBI 00s53aHEI TOBOPHUTE, 9YTO
HE OTpPEe30K B IIPOCTPaAHCTBE, a UHTepBaa AL B IIpo-
CTPAHCTBE-BPEMEHU ABASETCA BEAUYHUHOM YHHUBEPCAAB-
HOM, HEe IIOABEPKEHHOH TOYKaM 3pPeHHS AIOOBIX HabAO-
JaTeAEH.
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Kcratu, u3 3Toro cpasy caeayetr 3pPeKT U3MEeHEeHUS
JIAWHBI 1 BPEMEHHU IIPHU ABUXKEHUH. Benp ecan uHTEpPBaA
IIOCTOAHEH, TO KaTeThl MOTYT H3MEHATHCS KakK YyroAaHO,
AWIIB OBI UIX CyMMa KBaJPaTOB OCTAaBaAaCh HEU3MEHHOM.
OTcroma caeayeT, 94TO B 3aBHCHMOCTH OT TOTO IMOKOHUTCSH
HAH OBUIKETCd HabAogaTeAb, IPOCTPAHCTBO MOIKET CO-
KpalaThCs, a BpeMd — 3aMenadaThced! Auine 6bl rUnoTe-
Hy3a OoCTaBaAaCh HEU3MEHHOM.

Ha camom geae K 3ToMy HEOOBITHOMY PEe3yALTATY TIO/-
BeAM paboThl HECKOABKUX T'€HHEB (PHU3UKH U MaTeMaTH-
KH — aHTAHHCKoOro ¢gpusuka MakcBeasa, KOTOPBIHA co3gaa
TEOPHUIO CBETA, U COTAACHO 3TOW TEOPHH CBET ABHUTAACH
B IIYCTOTE C HEU3MEHHON CKOPOCTBIO; /AOPEHIIA, KOTOPHIHA
nmpuagymMmas POpMyAy, TI0 KOTOPOH H3MEHSIIOTCS IAWHBI
U X0 BPEMEHHU y pa3HbIX Habawnareaeii; [lyankape, KO-
TOPBIHA Cco3man Hauboaee OOIIyI0 MaTeMaTHIEeCKYI0 (phop-
MYAUPOBKY IIPHHIIUIIOB CIIEIIHAABHOUM TE€OPHUU OTHOCH-
TEABHOCTH.

IIpoctn, surareanb, 3a 3TO CKy4dHOe oTcTyrnaeHue. Ho
COTAAQCHCHh, 3aTPaATUThL HECKOABKO ab3aneB, 4ToOBbI ITIO-
HSITBH CyTh IIepeBopoTa B (pu3uKe Hadasa XX B., HE OYE€Hb
MmHoro. [IpaBaa, 3To emé He BCe NEePEBOPOTHI, KOTOPHIE
IIPHUIIAOCE MTEPEKUTH KAACCHYECKOW KapTUHE MUPA B Ha-
JaAe IIPOILIAOTO BEKA.

Ho Bepuémca Kk BceaenHotii. HucaoBoe 3HaYE€HHE CKO-
POCTH CBeTa XapaKTEepPHU3yeT €€ MPBITKOCTh, T. €. OITH-
ChIBaeT AUHAMUYECKHE BO3MOXKHOCTHU B3aUMOAEUCTBUSA
hu3zndyecKux TeA, HACEATIOUIUX €€ NPOCTPAHCTBO-BpPE-
MdA. He 3psa ke acTpOHOMBI H3MEPSIOT PACCTOAHUS B I'O-
nax! Oka3piBaeTcsi, B Hanie BceAeHHOM eCcTh HE TOABKO
dbyHOgameHTaAnbHad CKOPOCTb, HO W (HPyHOAAMEHTAABHOE
BpeM4!






