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PUITOCOPCKUE ACIHEKTHI FPABI/ITALLI/IOHHOI/UI
ACTPOHOMMUHU. 'TEOMETPUYECKOE MUPOIIOHUMAHUE

H. B. Kondpamuvesa'

1. Teopug rpasuTanumn

OCHOBOMOJIOXKHUKOM TEOPWUU TPABUTAIMH MOXKHO cuutarh U. Hbrorona.
Cornacuo choOpMyTUPOBAHHOMY UM 3aKOHY BCEMHUPHOTO TSATOTEHUs, BCE TEJA
BO BcenenHoit mpUTATMBAIOTHCA APYT K APYTY C CHIOH, MPOMOPIIHOHATBHON NX
MaccaM u OOPAaTHO IPOIOPIMOHAIBLHON KBaJAPATY PACCTOSHUS MEXKIy HUMHU.
HrroTon mompoboBas MpUMEHNUTE 3TOT 3aKOH KO Beeit Beenernnoit. I rorna myst
O0ObSICHEHUST CTATUIHOCTU BCeseHHol, TOro 00CTOATeIbCTBA, YTO BCE TENa HE
CXKAJINCh B OJHO TEJIO W HE JABUXKYTCS JAPYT K JAPYTY, €My TOHAI00MI0Ch BBE-
CTH THUIOTE3y MPOCTPAHCTBEHHON OeckoHeuHocTrn Bceenemmoit. B Geckomeunoit
Bcestennoit moxkeT npouncxonuThb, Kak gaymai HpioToH, HEKOTOpOE ypaBHOBeIIu-
BaHUE CUJI TATOTEHUA C Pa3HbIX CTOPOH, 1 BCGHeHHaH MO2KeT 6bITb CTATUIHOMN.
Onnako k kouiy XIX Beka HBIOTOHOBCKAs TE€OPWsS MPOCTPAHCTBEHHO OECKO-
Heunoit Beenennoii Gbu1a mocTasjieHa o coMHenue (apaJoKehl 3eemrepa u
Oubbepca) [1].

Pazpemurs 3t mapagokest B3suica A. Qitamreitn. B 1915 rony ou cdop-
mysuposast O6uryio reoputo ornocuresnbaocru (OTO), koropas siBisiercs Teo-
puell TpaBUTAIINM KAaK KPUBU3HLI YETHIPEXMEPHOTO MPOCTPAHCTBA- BPEMEHU.
OCHOBHBIM yPABHEHWEM TEOPUU I'PABUTAIINN SIBJISETCS yPAaBHEHWE DUHITITENHA,
W3 KOTOPOT'O B YACTHOM CJIydae CJedyeT 3aKOH BCEMUPHOro TaAroTenmnsi Hbro-
TOHA. YpaBHeHWe DUHINTEHHA yCTPOEHO TaK, YTO B €ro MPaBOil 4aCTH CTOUT
BbIDAXKEHKE, ONUCLIBAIOLIEE «MATEPUIO» (BELIeCTBO UJIM M3JIy4YeHHe), a B Je-
BOH 4aCTH — «reoMeTpuio» (KPUBU3HY MPOCTPAHCTBa-Bpemenn). Ilomymsap-
HOEe OObsICHEHUE, KaK OOJIbITas MacCa «UCKPUBJISET» MPOCTPAHCTBO, MPEIJIO-
kui 4. IlepeapMans [2] : BO3bMeM JHCT OyMard ¥ MOPH30HTAJIBHO TOJBECHM
ero. 3areM TOJOXKHUM Ha CEPEIWHY JHUCTa HEDOIBIION Tpy3: JHUCT MPOTHETCS
[IOJT TSYKECTHIO I'PY3a U ero MOBEPXHOCTH CTAHET «KpuBOit». Uem Oouibiie rpy3,
TeM 0oJiee HCKPUBJIEHHON CTAHET OBEPXHOCTD JUCTa. Paccmarpusas 1BuKeHue
HEOOJIBITOTO TMAPUKA, ITO TTOBEPXHOCTH TAKOTO JINCTA, Mbl OOHAPYKUM, ITO €CJIU
TIPW OTCYTCTBUH T'Py3a OH JABUTAJICS TIO TPAMO#, TO TIPU JBUKEHUH TT0 UCKPUB-
JIEHHOM TIOBEPXHOCTH OH OyJe€T CTPEMHUTHCS CKATHIBATHCS K MECTOIOJIOXKEHUIO
rpy3a, YTO MOXKHO WHTEPIPETUPOBATH KAK MPUTsKEHIE OOJIBIINM IPYy30M Ma-
Joro. (31ech, KOHEYHO, MOXKET BO3HMKHYTH BOLPOC: BCE Oy/eT Tak BbIIVIAIETD,
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eci MbI OyzeM HaOMIOAATDH 33 JIMCTOM M IPYy30M CO CTOPOHBI, 8 €CJIH MBI Oy-
JIEM HaXOJUThCs «BHYTpu» Jmcra? Ha 910T BOIpOC ecTh OTBET, OJTHAKO OH y2Ke
TpebyeT ONpeeJIeHHON MATEMATHUKH).

JleBast 9acTh ypaBHEHUsS JWHINTEHHA OMUCHLIBAET T€OMETPHUI0 U KPUBU3-
HY 9TOI reoOMeTPHuH, OTOXKIECTBIISEMYIO C TPABATAIMOHHBIM mTosieM. Marepusi,
[peJicTaBjieHHad [IPaBoOil 4acTbI0 ypaBHEHUA, YKa3blBaeT, KaK IIPOCTPAHCTBY
BPEMEHU UCKPUBJATHCHA, & IIPOCTPAHCTBO-BPEMd yKa3blBaeT, KaK MaTepuu JBu-
raThCs.

Ha Bompoc mogemy cBOIO Teopuio DIHINTEH HA3BAJ TEOPUEH OTHOCUTEb-
HOCTH, a HE Teopueil rpaBurTanuu, Jitamreita orsermwr:y» [lox ABuxennem rena
MBI BCerjia pa3yMeeM U3MeHEHUe ero IOJI0KeHU:d OTHOCUTETbHO JIPDYTOro TeJa.
loBoputh 0 ABUKEHWH €UHCTBEHHOI'O TEJIA 3HAYUT HPOTUBOPEYUTD 3APABOMY
CMBICTTY ».

2. IIepBOTOTYIOK W YepHBIE TBIPHI

QopMyIUPysT 3aKOH BCEMUPHOTO TATOTEHUsI, HHIOTOH 33 yMaJiCs O TOM,
modyemy BO Bcesennoit ects mBuxkenune? CorsacHO BTOpomy 3akony HbroTona
BCSIKO€ YCKOpPEHme O0YCJIOBJIEHO CHJIOHN, TTPEICTABJLIONIEH coboit aeiicTBre o-
HOrOo Tesa Ha apyroe. Hukakoro «camomBuzKkenus» B mpupome me ObiBaer. Ho
TOI/A [OJIYYAETCs, YTO eCJIH OHO TEJIO TOJKAET JIPYroe, TO €r0 B CBOIO OYEPEh
rosikaer rperbe. CienoBaresibHO, HEOOXOIUM HEKUH «IIEPBOTOJYOK», 3aIlyCKa-
romuit Beenennyo, B KOTOPOil €CTh JBUMKEHWE. DTOT MEPBOTOIYOK HBIOTOH,
caeyst Apucroresio, oToxaecTBisa ¢ Borom [1].

B xocmonormm XX Beka Ta ke mpoOjeMa MepBOTOMYKA BO3HHUK/IA KaK
npobsiema cunrysnspaoctTu B nHadase Bceesennoit. B 2005 romy Bbimia kHura
P.Ilenpoysa «Kpyru Bpemenu» [3] B KOTOpOii Oblia LpEIIOKEHA IMIOTE3A
nukandeckoit Beemennoit. Ha 3Ty Temy Ilempoy3 mpowesn jieKnmmm BO MHOTHX
VHUBEPCUTETAX MUpa. B COOTBETCTBUM € 3TOI TUMOTE30#, J0HBI IMTUKITIECKON
Bcenrennoit oraesersr Apyr ot Apyra cobbirreMm Bosbimoro Bapeisa. Dou BKIIIO-
qaeT B ceOs 00pa30BaHMs JIEMEHTAPHBIX YACTHUIL U3 BAKyyMa, POXKIEHUE MPO-
sIBJIEHHOI'O KOCMOCA, Pa3BUTHE KOCHOII MaTepuu, CTAPEHWE WJIA YyMEHbIIEeHUe
YUCIA MATEPUAIBHBIX YACTHII, TTEPEXOJ], B HEMTPOSIBJIEHHO COCTOSTHUE.

B cooTrBercTBuM ¢ runores3oit P. [lerpoysa, Koagamnc cBepXMacuBHBIX dep-
HBIX AbIP nepen Bosbimuym B3pbhiBoM MpOM3BOAUT BO3MYIIEHUS B BUIE T'DABU-
TAIMOHHBIX BOJIH, KOTOPBIE IepekuBaioT bosbinoit B3peiB u nepemgator nudop-
MAIMIO0 OT Y0HA K J0HY. DTa THIOTE3a Pa3/eJInja YIeHbIX HA JIBA Jlareps, —
TeX, KTO C BOOJYIIEBJEHUEM BOCIIPUHSI UJIE€I0 [UKJIOB BPEMEHU, U HEMAJIbIi
Jlarepb CKEeITHUKOB.

B mukauueckoit Beemennoit mpobsiemMa, «IepBOTOYKAY YCTYIUIA MECTO
npobiieMe TOTIKA K POXKIEHWIO HOBOIO S0HA KaK JEHCTBUS 3aKOHA MTEPUOINY-
HocTH. Tak »Ke BO3HHKJIA IIPOOIeMa OCO3HAHUs OECIPEIETbHOCTH C €€ BeIHBIM
3aKOHOM ITHUKJIOB AudPepeHItuanym, B3anMOUCIbITAaHNAS 1 cuaTe3a. K ToMy XKe,
YEPHBIE BIPhI ¥ IPABUTAIMOHHBIE BOJHBI OTHOCUJIUCH K OOJACTH THIIOTETHIE-
CKUX TIOHATHIA.

OpHakKo, 9TO KAacaeTCsd IPABUTAIMOHHBIX BOJH W YEPHBIX JBIP, TO 3/€CH
y Gu3uKoB ObLIN y2Ke HEeKOTOpbIe HAPAOOTKHU. ' paBUTAIMOHHBIE BOJTHBI OBLIN
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npezckazanbl uexo/s w3 O61eit Teopur OTHOCUTETLHOCTH. A depHast AbIpa Kak
cUTyalus, KOr/1a FPABUTALIMOHHOE I10JI€ 3BE3/Ibl HJIH KAKOr0-JIn00 KOCMUYECKOT 0
TeJIa CTOJIb CUJIBHOE, 9TO CKOPOCTh, HEOOXOIMMAas 9TOORI YIeTeTh C HETO PABHA,
CKOPOCTH CBeTa, 00Cy»K/1asach ele (GppaHiy3cKkuM MaremMarukoMm Jlammacom u
anrmuiickum duzukom Mwutguenom B XVIII Beke. Takoe temo Oymer kazarbcs
COBCEM TEMHbBIM, OTKY/Ia ¥ BO3HHUKJIO HA3BAHUE YE€PHAHA JbIPA.

OTO, B KOTOPOIT CKOPOCTH CBETA €CTH MpeesibHas CKOPOCTD JIFO00ro JIBU-
JKEHWsI, TOBOPUT, YTO HUKAKAsA WH(OPMAIUS He MOYKET K HAM MPOHUKHYTH «M3-
HyTpU» Y€PHON IbIPHI, HAYMHA, C HEKOTOPOT'O PACCTOSHUS, HA3BIBAEMOTO TOPH-
30HTOM.

IlepBbIM 0OBEKTOM, OTOXKIECTBIEHHBIM C I€PHOMN JIBIPOii, OBLT PEHTTeHOB-
CKHiT UCTOYHUK B co3Be3un Jlebeas. Ou ObL1 0OHAPYKEH € MOMOIIBIO aMepu-
kanckoro pearrenoBckoro cytanka UHURU. Cama uepnast apipa He HabII01a-
JlaCch, HO PSJOM C HEll HAXOAWJIACh OOBIYHAS 3BE3/a M YE€PHAS IHIPA BTATHBAJIA
BEIEeCTBO 3Be3/1bl BHYTPDH cebs. [Ipu 3ToMm aBukyimeecs ¢ OOJIBITON CKOPOCTHIO
BEIIIECTBO HCITYCKAJIO 3JEKTPOMATHUTHOE U3JIydeHrne, KOTOPoe U HAOIII0IAI0Ch.
Ecsu ke gomycruThb, 9TO CyMIECTBYIOT CKOPOCTH MIPEBLIIIAIONINE CKOPOCTH CBe-
Ta, TO YEePHbBIE JAbIPHI MOI'YT U3JIy4aTb IPEBOCXOMSIINE BCE HAIIU IIPEICTABIIE-
HUST HeBOOOPA3WMO TMPEKPACHBIE, TOHYANIINE W3/TyUIEHNs, U HAIe TOHNMAHNE
YEPHBIX JIBIP MOXKET ObITH coBceM mHbIM. CtuBen XokuHT 3ameTus: « K gepHbiM
JbIPAM BPS JIM TOAXOJAT HA3BAHUE UEPHBIE; HA CAMOM Jejie OHU PACKAJIEHBI
1o Gesiay. [13] Ananusupys paborbr C. Xokuna, B. IlIsapumana, P. [Tenpoy3a,
@.[Muuun B cBoeil pabore «YepHble AbIPpbl — PEAJbHOCTb WJIM MUPaXK?» -
met: «Tak naspiBaemMas <«depuas gabipay () — OOBEKT MOCTPEIATHBUCT-
CKUIl U MOCTKBAHTOBBIN. 9TO OOBEKT MOKA HE W3BECTHOTO HAM IPABUTAIIMOHHO-
KBAHTOBOTrO Mupa, IOIIuHSIONIUICS ero, a He HAInM (bYHIAMEHTAJTbHBIM (-
3udyeckuM 3akoHaM. ... Cam Tepmun «1/]» B npuMeHeHUN K COOTBETCTBYIOIIE-
My KJIACCy PeaJibHbIX KOCMHYECKUX OOBEKTOB, JIUIIEH CMbICIa. Bemp emie He
MN3BECTHbBIC (byHﬂaMeHTaﬂbeIe 3aKOHbI MaTepun B HeHTpaHbHOﬁ IIJIAHKOBCKOM
CUHTYJISPHOCTH He 00sS3aHBI MCKJIYATH BHIOPOC MATEPUU W SHEPTUU U3 ITOH
cUHTYJIIpHOCTH B nipefesbl ropusonTa /1 u JIAJIEE. Bo3aM0OXHO, 3TO0 MOXKeT
WMeTh OTHOIIEHWE, B YaCTHOCTU , K /10 CAX TOD HE HAXOAAIMNUM OObSICHEHUs
BBIOpOCAM W3 TEHTPANBHBIX «TOYEK»AKTUBHBIX TaJaKTHK, BOOOIE K pabore
3ara/I0OYHON «IEHTPAJIHHON MAIIWHbI» KBA3apoB U T.1. BO3MOXKHO, 3TO 1mOMO-
JKET U TIOHSATh MPUPOILY OJHOTO W3 CAMBIX 3araI0OYHBIX SBJIEHUH B COBPEMEHHON
aCTPOHOMUH: TaK HA3BIBAEMOI'O TaMMa-BCILIeCKa. He MCKIII0O9eHO, 9TO SBIeHUe
raMMa-BCIJIECKA, CBA3AHO HE «IIPOCTO» CO CTOJKHOBEHWEM 3BE3IHBIX MACC dep-
HBIX JIbIP, & WHUMUUPYETCS MPUHINIAAIGHO HOBBIM [JIs HaIlel (hU3MKH siBjie-
HUAEM — [PSMBIM CTOJKHOBEHUEM I[JIAHKOBCKUX CHHIYJISPHOCTE! CIIMBAIOIIAXCS
YO.» [12]

CeromHsi MbI 3HAEM O YEPHBIX JIBIPAX MEHBINE, 9€M HE 3HAEM.

3/1ech yMECTHO MPUBECTHU CJIOBA, HODE/IEBCKOTO Jiaypeara ¢usuka C. Han-
npacekxapa: «Uccienys siBjenns, CBsi3aHHBIE C TOPU3OHTAMU COOBITUIN 1 HEBO3-
MOXKHOCTBIO IE€PEeJaTh 4epe3 HuX HH(POPMAIMIO, si YACTO IMOBTOPSI PO cebs
CKa3Ky O Lpupoze, Koropyio cibimai B Waaun. Ckaszka moBecTBOBajia O Jid-
YUHKAX CTPEKO3, XKUBYIIUX HA HE TPYIA. VIX MOCTOSHHO MYYMJIa OIHA 3araj-
Ka: 9TO TPOWCXOAWUT C HUMW, KOTJA, BCTAB B3POC/BIME, OHU TOJHUMAIOTCA K
MTOBEPXHOCTH TIPYIA, TPOXOIAT Y€PE3 HEE W UCIE3AI0T, YTOOBI OOJIbIlIe HUKOTIa
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He BepHyThca? Kazkad IM4nHKa, cTapiias B3POCIOH B TOTOBAIIAACA IIOJHATb
¢ HaBepx, 0043aTeIbHO OOEIAeT BEPHYThCA U PACCKA3aTh OCTABLUINMCS BHU3Y
MOApyTraM O TOM, 9TO TPOWCXOAWT HABEPXy. Beab TOIBKO TaK yIACTCS TOJI-
TBEPIWTH WJIA OMPOBEPTHYTH CIYXW, PACTPOCTPAHSIEMBIE JATYIIKON: OyaTo Gbi
JITYMHKA, MEPECEKAIOIasd MOBEPXHOCTh MPY/Ia B OKA3ABIIAACH MO IPYIYI0 CTO-
POHY IPUBLIYHOTO MUPA, IPEBPAIIACTCA B YAMBATEIBHOE CYIIECTBO C JJIMHHBIM
CTPOMHBIM TEJIOM U CBEPKAIOMMMU KpbLibamu. Ho, BbIins U3 BOIBI, JUYHH-
Ka, TMPEBPAIAETCA B CTPEKO3Y, KOTOPAas, YBbI, HE MOXKET MPOHUKHYTH MO, BOLY
PYy/1a, CKOJBKO Obl OHA HU MBITAJIACH U KaK ObI JOJIT0 HE Tapuja HaJ, ero 3ep-
KaJIbHOM TTOBEPXHOCTHIO...» [14].

3. I'paBuTanioHHbIE BOJIHBI

I'paBuTanroHHBIE BOJIHBI — 3TO KOJIEOAHUST KPUBU3HBI ITPOCTPAHCTBA-BPE-
MEHH, PACIPOCTPAHSIONINECST ¢ OY9€Hb BBICOKOH CKOpocThbio. OHHU ObLIH TIpe/-
ckazanbl OTO, HO JaeKo HE Bce BEPWIM B MX CyIIECTBOBAHUE. YCOMHUIICS B
HUX gaxke cam A. Qitummredn. JInCKyccuio 0 peaJbHOCTH TPABUTAIIMOHHBIX BOJIH
(I'B) akTuBHO BeJIM y4eHbIe MHOTUX CTpaH. Bropas MupoBas BOiiHA IpepBasa
o1y muckyccuio. Ilocse BOiiHBI OHA BO30OHOBM/INCH C HOBOI cujoii. B 1957 r.
aarmmiickuit pusuk @. [luparu 060cHOBAT BO3MOXKHOCTD JAeTekTupoanns ['B.
B 1962 r. coBerckue yuennie B. Ilycrosoiit u M. ['eprieninreiin onucanu npuHiiu-
IIbI HCIIOJIB30BaHuSA HHTEPpdepomerpos Ajist obuapyxkenus ['B. Unrepdepomerp
Maiikesbcona ObLT u3BecTeH enre X1X Beke, ¢ €ro MOMOIIBIO MBITAIUCH 3apuK-
cupoBaTh «d>pupHbI BeTepy. aes ncnonb3oBanms HHTEPGEPOMETPOB 1JIst 00-
napyzxenusi ['B Ilycrosoiita u I'eprenmmreiina He obparmia Ha ceda JOTKHOTO
BHUMAHWS.

B 1969 r. I:x. Bebep coobiun o6 obuapyxenunun um ['B. B kagecrse se-
TexkTopa ['B oH mpumenns MexaHUYECKHE IPABUTAIIMOHHBIE AHTEHHBI.

B magase 70-x rr. B.B. Bparunckwnit moBropms B MoCKBe 3KCIIEPUMEHTHI
Jl>x. Bebepa, no 3acdukcuposars I'B ne yraercs.

B redenunm 45 ner muromy He yaasnock moaTBepauTh ombiT k. Bebe-
pa, ¢usukn mpunin K MHeHno, uro Jx. Bebep me Mor 3apermcTpupoBarb
I'B. Omrako, ero pabora crmocobCcTBOBaIa OYPHOMY POCTY TIyOJIHKAIUI, TTOCBSI-
menubix I'B; a cam JIxxo3zed Bebep ObLn mpu3HaH OCHOBATEIEM T'DABUTAIAOH-
HOI aCTPOHOMMUH.

YT00bI TOPOAUTH MOITHYIO IPABUTAIMOHHYIO BOJHY HYXKHO OYEHBb CHJIb-
HO MCKA3UTb IPOCTPAHCTBO-BpeMs. VlneanbHblit BADUAHT — JIBe YePHbIE [IbIPDI,
BPAIAIONIUECH APYT BOKPYD APYyra B TECHOM TAHIIE, HA PACCTOAHUU IIOPAIKA
X TPABUTAIMOHHOTO paauyca. VckaXkeHnsi METPUKHU OYAYyT CTOJIb CUIHHBIMHE,
9TO 3aMETHas 9aCTh IHEPIUHU ITOH Mapbl OYIeT U3Iy9IaThCs B I'DABUTAIUNOHHBIE
BostHBI. Tepsis sHepruio, mapa Oymer cOMMKaThCs, KPy»Kach BCe ObICTpee, NCKa-
JKasi METPUKY BCE CHJIbHEE W TOPOXK/Iast BCe O0jiee CHIIbHbIE I'DABUTAIMOHHBIE
BOJIHDBI, [TOKA, HAKOHEIl, He [IPOU30ieT KapInHaIbHas IePECTPOKaA BCErO rpa-
BUTAIIMOHHOTO TOJIST 9TOM Maphl U JIBE YEPHBIE IbIPHI HE COJBIOTCS B OmHY. Ta-
KO€ CJIMSTHVE Y€PHBIX JIbIP — B3DPbBIB IPAHIMO3HON MOIITHOCTH, W 3HAIATEIHHA
YaCTh U3JIy9aeMOil SHEPrUs YXOAUT B KOJIeOaHUs MPOCTPAHCTBA. AHAJIOTHIHBIE
kosiebanus GyyT CONPOBOXKAATH U CJUAHUS HEATPOHHBIX 3831 [4].
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HpBa o0bekTa M3/1y4aoT PABUTALMOHHBIE BOJIHBI TOJLKO B nape (npu-
TAMUBAIONIMECS APYD K JAPYry U CJIMBAIOIIUECH TAJAKTHKU, KOJUIAIC ABORHON
CUCTEMBI KOMIIAKTHBIX OOBEKTOB, CJWSHUE UEPHBIX IbIP, HEHTPOHHBIX 3BE3I,

o XX Beka KOCMOJIOrHst ObLTa 00bEKTOM (DUIOCOMUN 1 TTOI3ZUHA U B OTHOM
3 pumocoPCKIX TPAKTATOB MOKHO IIPOYECTh: « [IroreHne — OCHOBHOM 3aKOH
Mupo3ganus. B Beicnx cepax u MAPaX, TArOTeHHE IPeodpParkaeTcs B 3aKOH
JIro6Bu u cipaBegmuBoro Couerannsi. UyBCTBO SBIISETCS BEIYIIAM HAYAJIOM BO
BceM Cytem. Mupbl 3auHaOTcst 9yBCTBOM — JI1060BbI0, T. K. JIT000Bb ysBI€HA
KaK MPUTSKEHUN U CIEIJICHUN SHEPTHTy.

DTOT TE3UC PA3BUI B CBOEI penuruno3Ho-duiaocodekoit pabore «Ilocianue
Momurssl Tocriofiaeits reHuaibHbI yIeHBIH 1 ABHAKOHCTPYKTOP, BKJIA KOTO-
pOTO B PA3BUTHE BO3IYXOIJIABAHWS HE OBLI MPEB30IIEH, MOXKAIYH, HUKEM —
Nrops Cukopckuii. On nucai: « QyHKIMOHUPOBaHIE HEOECHBIX MEXaHU3MOB A~
€T HaM TIPEICTABJIEHNE O TOM, 9TO MOXKET MPOUCXOIUTH B ABJIEHUSX BBICIIETO
MOPSIKA, HAXOMSAIIMXCS BHE BUAUMOCTH, I/I€ CUJIBI TPABUTAIIMN W TPUTAKEHWS
3aMeHeHbl J0OPOi BoJieil u JI000BBIO B UX BBICIIEM 3HAYCHHUUY.

4. I'paBUTAllMOHHBIE BOJIHBI — PeaJIbHOCTD

B redenun cra jer ydenble MHOIMX CTPAaH MCKAJH [OITBEPAKIEHUE CYIIe-
creoBanuio I'B u korza 11 despasisa 2016 roma 66110 coob1ieHO 00 OOHADY 2KEHUT
I'B, 310 cobbiTre CHHXPOHHO (OyKBaJbHO MUHYTa B MHUHYTY) CTAJIO U3BECTHO
Ha BCEX KOHTWHEHTAX.

14 cenrsibpst 2015 rona obuossiennas obceparopust LIGO (CIIA) za-
PerucTprupoBaJia rPaBATAIMOHHO-BOJIHOBON BCILJIECK, IOPOYKIEHHBIN CIUSTHUEM
JABYX 9Y€PHBIX JbIP. UeThIpe Mecsla yIjio Ha IPOBEPKY IOJIyYEHHbIX [TaHHBIX,
Ha 00paboTKy u Bbrumcyenus. 21 susaps 2016 r. rpynna u3 1011 (mesuman-
Hoe unciio!) aBTopoB u3 126 Hay4HbIX noapasaeseHuii u3 18 cTpan Hampasuia
crarpio «Haburoienne rpaBUTAMOHHBIX BOJIH OT C/AUSIHUS OMHAPHON YepHOI
Japipbi» B kypuan «Physical Review Letterss. Crarbs 6bu1a onybnukoBana 11
despass 2016 r. i Bcero mupa 310 ObLIO CEHCALMOHHBIM cO0OLIeHueM [5].

Ucnonn3ys TeopeTndeckre COOTHOTIEHUS U TTapaMeTPhI Oy I€HHOTO CUT-
HaJIa, YYEHbIe BIYUCIMIN MACCHI B3AUMOIEHCTBYIOIMX YepHBIX AbIp. OHU OKa-
3asmuch okoJio 29 m 36 macc Coumrra. Ilocie caumstamst o0Ias Macca COCTaBHIIA
npumepao 62 maccer CosHIa. TO 03HAYAIO yMEHbIIEHUE CYMMAPHOW MACChI
npumepno Ha Tpu Maccbl Coiana. YTo, B CBOIO 0Yepesib, MOXKET 03HAYATH, 9TO
4,8% 3HEepruyu 4epHbIX JbIP IPe0OpPa30BaIOCh B IPABUTAIMOHHDIE BOJIHDIL.

B monn3y rumnoressr P. [lernpoysa o mukantdeckoii Beenennoit 3To ObLT 3Ha-
YUTENHHBIN BKJIAJI, HO TJIABHOE, ObLIT OTKPBIT HOBBIN WHCTPYMEHT JIJIsi N3y 9€HUS
Bceenenmoit u nponcxomsImmx B Heil MPOIEeccoB.

I'paBuTanmoOHHO-BOITHOBAaS ACTPOHOMUS MO3BOJISET 3AIVIAHYTH HA PACCTO-
sAHUsl B MUJLIMAP] CBETOBLIX Jier u 6osee. Hackoibko 6osiee? MoxkeMm 1pubsim-
3UThCA K MOMEHTY poxkiaenusi Hameit Beesennoit? Unm kak yreepxkmaer Pom-
xep Ilenpoys, 3arasuyTh 3a BosbIoit B3phIB B npepiayinyio Beerennyio?
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5. Meraduszuka

«TpymaO abCTParupoBaTHCS OT KOHIENIUH U B3TJISI08B,
NPEJCTABIAIONAXCA YK€ YCTAHOBJIEHHBIMU WM JaKe
CaMOOYECBUTHLIMUS.

A. Dtinwmetin

«IIporpecc Hayku IOCTOAHHO TOPMO3UTCH THUPAHUYE-
CKHM BJIMSHMEM HEKOTODBIX KOHIEIIN, KOTOpble, B
KOHIIe KOHIIOB, CTJIU CYUTATHCH JAOIMAMU>.

Jlyu de Bpotiav

C apeBHEX BpeMeH MeTadu3uKa PACCMATPUBAIACH KAK CHCTEMA UCXOIHbBIX
MpeacTaBIeHnii 00 OCHOBAX OBITHS, O MEPBUYHBIX TMOHATUSAX W 3AKOHOMEDHO-
cTax mupo3nanus. Meradusnka ObLaa 9acTbio Guytocodun, XOTsS CyIIECTBEH-
HBII BKJIAJT B Hee BHOCUJIM UMeHHO ecTecTBonctbiTaTenn: P.lekapt, I'.I'anumneii,
I'.JIeiiOuuir. ..

Ceroanst Metadu3nKa PACCMATPUBAET MEJIbI CIHEKT HAPAIUrM, CPEIU KO-
TOPBIX BBIIEISIETCS (DU3NIECKOE MUPOMOHUMAHNE W TE€OMETPUYECKOE MUPOIO-
HUMaHue [6]. DitumrreitnoBckas O6Imast TeOprsi OTHOCHTEILHOCTH [PEICTABIISET
TEOMETPUYECKOE MUPOTIOHUMAHUE.

Yunbam Knuddopa B cBoeit pabore «O mpocTpaHCTBEHHON TEOPUH Ma-
repur» (1870 r.) nucan: «f cauraro gro:

1) Mauible y4acrku LIPOCTPAHCTBA AHAJIOIMYHBL HEOOJIbIIUM XOJAMAM HA
MOBEPXHCTH... 2) DTO CBOHCTBO UCKPUBJIEHHOCTH WK JedOpMalu HempepbiB-
HO TIEPEXOUT C OJHOrO yYaCTKa MPOCTPAHCTBA HA APYTOM HAMOM00WE BOJIHBI.
3) D10 u3MeHeHne KPUBU3HbBI €CTh TO, YTO MbI HA3bIBAEM JBUKEHUEM MATEPUH. ..
4) B dusuveckom MUpe HUYErO HE MPOUCXOAUT, KPOME TAKMX U3MEHEHU...»

Awmepuranckuii puzuk Ix. Yuiep B XX Beke sropuit Kiuddopay «B mu-
p€é HeT HUYero, KpoMe UCKPUBJIEHUS TPOCTPAHCTBA. Marepus, 3aps, SJeKTPO-
MarHUTHBIE U JAPYTHE TOJIS ABJISIOTHCS JIWIb MPOSBICHUSMHA UCKPUBJIEHHOTO
npocTpancTBa. Pu3nKa eCTh TEOMETPHUS>.

Teomerpudeckoe mMuponoHnManue yxonauT B riiydb BekoB, /x. Yusep B
cBoux paborax murmpyer peHeccancHoro neomtaronunka O .Ilarpurnnm :«Urak,
IPOCTPAHCTBO €CTh TO, UTO OBLIO MPEXK e MUPa (KOCMOca) U OyJer Mocje Hero,
9TO CTOWT BO TJIABE MUDPA, ... Pa3se oHo Torna e cybcranmusa?! Ecim cybcranmms
€CTh TO, YTO JIE2KUT B OCHOBE, TO MPOCTPAHCTBO CKOPEE BCETO CYITHOCTH MUPA.
®. ITarpuru B CBOIW0O O4Yepeib MOAAEPKUBAI HEOILTATOHUKOB U MEOMETPU3AIIIO
orrruku Pobepra I'poccerecre, xusiuero B nepsoii nososune XIII seka [7]. Po-
6epr I'poccerecre, npirasicd 0ObEIUHUTD T€OMETPUIECKOE MUPOIOHUMAHUE C
dbu3rIeCKUM MUPOMTOHUMAHUEM, YTBEPK A KBAHTOBYIO MPUPOLY CBETA W I'e0-
METPUYECKHE 3aKOHBI €0 PACITPOCTPAHEHUS.

Tak, onupasich Ha TPEANIECTBEHHUKOB, TIOPOil HA MHOTHE BEKa OlepesKaB-
IIUX CBOE BPEMsi, YUEHbIE MIAr 33 [IATOM LU BIIEPE].

Bo Bropoit nonoune XX Beka B Coerckom Coroze, rie meradpusuka
TPAKTOBAJIACh KAK PEAKIIMOHHOE UICATMCTUYECKOE YUEHWe, TMPOTHBOpPEYalee
«€INHCTBEHHO BEPHOMY» IMAJEKTUIECKOMY MaTepUAIN3MY, (DU3UKN aKTUBHO
BeJIM INCKYCCUU TI0 BOMPOCAaM MeTau3nKu.
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IIpumepom 3TOMY MOXKET CIIyKWTH JUCKYCCHs, pa3BepHyBinasicsa B 1964
rogy B Kuese na Ilepsom Bcecoiosnom cumnozuyme «@uiocodckme mpodiie-
MBI TEOPUM TATOTEHWS JUHINTEHHA U PEIITUBUCTCKON KocMosoruny. Ha 3Tom
cummosuyme mnpodeccop A.3.Ilerpor yreepxkaamn: «Iloje rpaButaruu — 3T0
0COOBIl BUJ MATEPUHU U MTOTOMY OHA, KAK TAKOBAs, MPOSABILET ceOS B JIBUIKE-
HUAW ¥ HE MOXKET JBUTATHCH WHAYE, KAK B MpoCcTpaHcTee-Bpemenns. [Ipodeccop
M.®. IlTupokos emy Bozpaxkait: «C Gpu3ndeckoit TOUKU 3pEHUs [0Jis TATOTEHUs
¥ WHEPIWUH, KAK MPOSIBJIEHNST TEOMETPUIECKUX CBOWCTB MPOCTPAHCTBA U BpeMe-
HU, cjenyer cuutarh (GOpMaMU CYIECTBOBAHWS MaTepuu, a He Marepueis. A
npodeccop ./1. IBaHeHKO 3as1BJIsJI, YTO TPABUTAIMS — YACTUIHO MATEPHs, a
yacTu4dHO hopMa cylecTBoBanus Marepuu... [6], [8].

J.J1. sanenko 6bw1 ogauM u3 HeMHOrHX, KTo paccmarpuBai OTO kak
OYeHb BAXKHYIO, HO HE OKOHUYATEJIBHYIO TMOMBITKY MOCTPOEHUST €IWHON Teopun
YCTPOWCTBA MUPA, OH TOBOPWI: «Tak WM WHAYE HBIHEITHUI MEePUO UCTOPUU
dusnkn xapakTepeH Bce 00/iee HACTOWYMBLIMU ¥ TIEPCITEKTUBHBIMU TOIBITKA-
MU MOCTPOEHUA HOBOW, YeTBEPTO B MCTOPUYECKON IMOCTIEJOBATEIbHOCTH €11~
HOI KApTUHBI Mupay. OH HEOAHOKPATHO BBIPAXKAJ COMHEHUs B IIPABUIBLHOCTH
pacupocrpadenus 3akonomeprocreil OTO una ouucanue Beesennoit B uesiom. [9)
60 mpusnanme 6ecrnpeIeIbHOCTH KaK B TTO3HAHUN, TAK U B OECKOHETHOCTH Pa3-
BuTust Mupa, 1e1a0T HeBO3MOXKHBIM MO3HAHKE a0COJIOTA, HO MOCJIEI0BATE b~
HOe, IIar 3a IaroM OCO3HAHWE BCE HOBBIX ILIAHOB OBITHS [AIOT YEIOBEYECTBY
HOBbIE BO3MOXKHOCTH TBOPYECTBA.

Cerojiast OIHUM U3 JUCKYCCHOHHBIX BOIIPOCOB M0 MIOBOJLy KOTOPOI'O BEJLyT-
Cs1 CITOPBI SABJISIETCST BOMTPOC O TIEPEXO/Ie OT PUMAHOBOM T€OMETPUH, TTOJIOKEHHOMN
B ocaoBy OTO Kk reomerpuu ¢ KpydeHHEM.

Yuenuk JI.B. Kengpra n 1. /1. Usarenko, I'.1. Illunos B 2005 roxy BbI-
crynui Ha KoHpepennun B benbrun ¢ moknamom «Mexannka Jlekapra — ger-
BepHOe 0600mmenune Mexanuku Hoioronas (Shipov G. // Decartes’ Mechanics —
Fourth Generalization of Newtons Mechanics. In «7th Intern. Conference Com-
puting Anticipatory Systems», HEC-ULg, Liege, Belgium, 2005).

B cBoeit crarbe «Mexannka J/lekapTta — derBepToe 0000IIEHNE MEXAHUKHT
Hororonay I'ennanuit MTunos numer: «Xora Mexanuka Hbiorona obobmanadab
YK€ TPUIKIBL: MPU CO3JAHUU CIEUaTbHOM Teopun orHocuTenbHocTd, OTO u
KBAHTOBOII MEXaHUKH, CYIIECTBYEeT BO3MOXKHOCTD /st ee JaJjibHediero 0bo0re-
HUS.

ITepen coznanmem HeroroHom ocHoB Mexanuku (1687 r.) Pene [exkapr or-
CTaWBaJI TOYKY 3PEHUsI, 9TO BCAKOE IBUKEHIE €CTh BPAIIEHNE. ITO YTBEPK,Ie-
HU€ YyIAeTCs [T0KA3aTh IMOCJEeJI0BATEIbHO TOJHKO CeHvac, MCIOJb3ys OOorarbii
apceHasl MaTEMATUYECKUX U (PU3NIECKUX U/eil COBPEMEHHON HAyKW, BbIIBUHY-
THIX B PA3HOE BPEMSI BBIIAMIIIUMUCS yIEHBIME. JeTBepToe 0000IIeHe MeXaHm-
ku Hb0TOHA 0Ka3a710Ch BO3MOXKHBIM MIPU YCJIOBUU, YTO B YPABHEHUSX MEXAHMU-
ku JlekapTa peanm3yroTcs:

IIpo6aema Knuddopaa-ditamreiina no reoMeTpus3aium.

OpJranreHckast nporpamma Kieitna.

Wnea Kaprana o ¢Bg3u KpydeHHs IPOCTPAHCTBA € (PU3UIECKHM BpAaIlie-
HUEM.

WNnes Kapmenn 06 00beuHEHIHN MTOCTYMATEIBHON U BPAIATEIHHON OTHO-
CUTEJIbHOCTH.
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Wnes Ienpoy3sa 06 oanHAKOBOM 3aKOHE ITPEOOPA3OBAHUIL /15T TPAHCIATIIIT
U BpallleHUui.

Wnea Yumnmepa 0 TeOMETPUYECKO# TPUPO/IE CIMHOPHBIX TOJIEH.

Wnesa lekapTa 0 BpalaTeJ bHON TPHUPOIe JTI000T0 IBUKEHHS. >

OrnuuurenbHON Yeproit Mexanuku Jlekapra WM BaKyyMHON MeXaHUKH
SABJISIETCs] MPUHINN OObEIMHEHUs MTOCTYIIATE]bHON W BPAIATEJIHHOW OTHOCH-
TEJIbHOCTH. DTOT NPUHIUI yTBEPXKJIAET OTHOCUTEJbHOCTH BCEX (PU3MUEeCKuX
noJjieit u B3auMOJIEHCTBUIA.

B dumnocodckux TpakTarax JaBHO YK€ MOXKHO OBLIO BCTPETUTDH UIELI0 00
0ObeIMHEHNH 3aKOHA PUTMA, C 3aKOHOM IUKJI0B. OMHUM U3 pa3auyduil MEeXKIy
IUKJIAYIECKAM 3aKOHOM W 3aKOHOM DPHUTMa SIBJISETCH PA3HOCTHh HAIPABJIEHUM.
Huknuaeckuii 3aKOH HAIPaBJAeT OIpeeseHHble (DOPMbI SHEPIUU U MATEPUU
MO OKPYYKHON TPAEKTOPUHU; PUTMUUYECKUN 3aKOH TMOOYKIAET MATEPUIO, BHYT-
p¥ KOTOPOIl OH JEfICTBYET K BO3BPATHO-TIOCTYIATEILHOMY IBUKEHUIO U 33a€T
ero rpauunbl. llukanaeckuil 3aKOH HAPABIAET YHEPTUIO B HEOOXOIUMBIE KPY-
TOBbIE KAHAJIBI; 3aKOH PUMa HAIMPABJISIET TEYEHWE CHJIBI — W CyOCTaHIUU —
BHYTpPH 3TuX KaHayoB. Hanpumep, purmuvdeckuil 3aKOH yrnpaBisgeT aKTOM bl
XaHUs IyTEM CBOErO BO3BPATHO- [IOCTYIIATEIHHOIO BO3AEHCTBHS HA KJIETKH bl
XaTEJIbHBIX IEHTPOB; IUKJINYECKII 3aKOH OMPEIeIseT MyTh COCTABHBIX JYaCTHUIL
BO3/yXa, BTAHYTHIX B JIETKUE C TIOMOIIBIO AbIXAHWS, U HAPABIEHNE KPOBOTOKA,
KOTJ[a TOT BXOAMT B CEpJIE U MOKUIaeT ero (Masblil JEeroYHblii Kpyr KpoBoo6-
pallleHus) — U JIEJIae€T OH TO TOYHO TaK K€, KAK HAIPABJSET XOJ, [JIAHET 10
ux opburam Bokpyr CosHia.

«Bcsikast Bubparnust BO BCeii MaTepUU IBUMKETCS B COBEPIIEHHOM PHUTME.
Kaxk 0b1 MaJibl HU OBLTH aTOM, KJIETKA WUJIU OPTAH CUJIbI UJIA CYOCTAHITUHU, IHED-
IUsi, KOTOpas MPUHYIMIA UX K BHEITHEMY BBIPAXKEHUIO, YCTAHOBUJIA B WX W3-
HAYaJIbHOM IEHTPEe KOjIeOaHWs BIEPe] W HA3aJ, BHYTPb W HAPYXKY, B TOTHOM
coornomenuu. Eciin 3ra Mepa Hapymiaercs, TO IPOUCXOANUT IEPEMEeHa B CTPO-
ennn cujibl win cybcrannmu. Ecim Ob1 BO3MOXKHO OBLIO yBEJWYUTH TaCTOTY
BUOpAIuy aroMa 3a MPeesibl YCTAHOBJIEHHBIE €My 3aKOHOM PHUTMa, TO aTOM
mepecTast ObI CyIIECTBOBATH HA CBOEM ILIAHE OBITHS».

T'unoresa muknamdeckoit Beemennoit [lerpoy3a Tak ke 00beaHSIET KB
S0HOB C PUTMOM OTZAeNbHBIX (a3 dona. llukandeckuit 3aKOH OIpe/IessieT mpo-
JIOJKUTEJIbHOCTh 0HA; PUTMUYECKHUI 3aKOH YIIPaBJIeT KadecTBaMu (uana3o-
HAMU 9aCTOT WJIM YPOBHEM BUOpaIuii) JeHCTBYIONMMHA B TIPOMEXKYTKA MEXKILY
ompeie/IeHHBIMY (ha3aMU KU3HU J0HA, — MOJOIOCTH, 3PEJIOCTH, CTAPOCTH, ...

Ob6benuHeHne MOCTYIATENbHOM U BpAIIATebHON OTHOCUTEIHHOCTEN Jie-
KUT B OcHOBe Teopuu busudeckoro Bakyyma [10]. Ypasuenus duzmueckoro
BakyyMa (OHU 2Ke yDaBHEHUs BAKYYMHONH MeXaHUKU uiiu Mexanuku Jlekapra —
yeTBepTOro 0000meHns Mexunku HpioToHa), onuckiaionme 10-tu MepHOe TIpo-
CTPAHCTBO COOBITHUII C YETHIPHMsI TPAHCISAIMOHHBIMA U IIECTHIO BPAIIATEIbHbI-
MU KOODJAWHATAMU, MMOJHOCTHIO T€OMETPU3UPOBAHHBIE yDABHEHNS JWHINITEHHA,
n dura—Mmuiica, onmuceIBalOT (PU3MYECKHI BaKyyM U3 KOTOPOTO POXKIAIOTCS
SJIEMEHTAPHDBIE YACTHUIBI. «A eciu Mbl 3HAEM KaK yCTPOeH (pu3maeckuii Baky-
YM, U3 KOTOPOI'O POXK/IAIOTCS JIEMEHTAPHDBIE YACTULBI, TO Mbl MO2KEM 3HATH KAK
YCTPOEHBI CAMHU YACTUIIBI M MOYKEM ONMHUCATh WX B3AUMOJIEHCTBUES.

B rteopumu, mocTpoeHHO# € ydUeTOM BpAIATEIHHOW OTHOCHTEIHHOCTH,
HeT JABYX Kareropuil (IIPOCTPaHCTBA-BPEMEHU U MaTEPUAJIbHBIX UCTOYHUKOB),
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a eCcTh TOJIBKO 3aKPYYEHHOE U UCKPHUBJIEHHOE mpocTpaHcTBo Baiinenbeka. Cite-
aya Knuddopmay, MOKHO Teneps cKa3arb, 9TO B MEPE HHYETO HE IIPOUCXOIUT
KpOME MU3MEHEHWsI KPUBU3HBI U KPYUEHHUsI MPOCTPAHCTBA, MOCKOJIbKY MAaTEpH-
aJIbHBIE MCTOYHWKH CBEJIEHBI K Kpy4eHnto Puuan. [15]

31ech, KOHEYHO, BO3HUKAET BOIPOC KAK TOPCUOHHBIE TOJis (110Jist KPy-
yenus) (PU3NIECKOrO BAKyyMa CB3aHbl C IPABUTALMOHHBIMY BOJiHAME. Eciu
TOPCUOHHOE 110JI€ CBA3aHO C BOJHOBOI (DYHKIMEN KBAHTOBOI MexaHuku (Kak
y 1. IIunosa), TO OHO JOJKHO OBITH UCTOYHMKOM IPABUTAIMOHHBIX BOJIH.
Ho B mesiom, ceromust Mbl MOYXKEM CKa3aTh, YTO 3HAEM O IPDABUTAIMOHHBIX BOJI-
HaX MEHbIE, YeM He 3HaeM... Teoperndeckue MCC/IeI0BAHNS, IKCIIEPUMEHTHI U
MeTadu3nIecKne JUCKYCCUU MIPOIOIIZKAIOTCS.

6. JInpuka

Korna B nagame 1970-teix r.r. B Kuese, B mogsase roctuaaminl «Deoda-
Husi» rpyima Gu3nkos 1m0/ pykosoacrsom akagemuka AH YCCP A.3. Ilerposa
cobpasia JeTeKTOp MO yIABIUBAHUIO MPABUTAIIMOHHBIX BOJIH (KOMUIO YCTAHOB-
ku B.B. Bparunckoro), Gpu3nku B IIyTKYy HAPUCOBAJIM HA BaKyyMHOH Kamepe
dunocoda duorena. Bakyymuas kamepa mnpeacTaBisia co00i MEeTaIInIeCKy 0
604Ky, u JluoreH, cujis B «60UKe», MPUCTYITHBAJICSA K «PPABATAIIMOHHON MYy3bI-
ke Hebecubix cep» [11].

Yacrora (Bubpauust) 3abukcuposannoro LIGO curnasa or rpasuranu-
oHHbIX BOJH B 2015 T. coBmaja C AMATA30HOM YACTOT YEJIOBEUECKOTO TOJIOCA
(xoTst puBMUECKU ITU ABJICHUS PASIUIHBIE) U YIEHBIE CMOJAEIUPOBAJIA CUTHAJ
OT IPABUTAIIMOHHBIX BOTH B 3ByKOBO# (popme. B pesynbrare ObLT yC/IbIIIaH TaK
Ha3bIBaeMbIil chirping unu «ieberannes, — Mbl YCJIBIIAIN «MY3bIKY IPABATA-
[IUOHHBIX BOJIHY...

I'paBuTanroHHbIe BOJIHBI — PsA0b TPOCTPAHCTBA,

¢l naBIBY MO HUM W3-33 CBOErO YIPSIMCTBA,

13 ynpsimcrBa gomieith 10 Bewnocru-Ilpucrann,
YUtob y3uaTh cekper Beckoneunoctu — McTuHbl,
W BepuyTbCst HA3aM, T/i€ TUPOT B I1€YU, —

970 GJM3KO COBCEM, KaK 3Be3/a B HOUM...

P.S. Ceroaus poBHO 1o/, KaK CHUTHAJ OT IPABUTAIMOHHBIX BOJH OT CJIUS-

HUsl JIByX YE€PHBIX JBIP B JATEKOM KOCMOCE ObLT 3apEruCTPUPOBAH YIEHBIMHU HA
Semure.

14 cenrsi6psa 2016
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