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IIpeaucaoBue

Mpi yxe kuBEM B 21 Beke, a HayuHble 3HaHUs1 0 COJTHEUHOM
CUCTEME M O KOCMOCe BcCeeHHON BCE elé OCTaBJISIOT XeJaTh
ayuiero. OHU TPECTABIISIOT COOOM B3IJISAM C TUIAHETH 3eMJIs
Y OTHOCSITCSI TOJIBKO K €€ MPOCTPaHCTBY 1 MaTepuu. Jlaxe Te Koc-
MHUYECKHE ammnapaThbl, KOTOpble aBTOMaTuyecku cHyIoT 1o Coin-
HEYHOH CHCTeMe, HE MOI'YT JaTb O Hell noiHble 3HaHusA. [lpu
3TOM, O €€ CTPOEHUU BO3HUKAET MHOKECTBO HOBBIX TEOPHI, KO-
TOpbIe CMEHSIOT JIPYT APYyra, He yCIeB 00pacTy I0Ka3aTeIbCTBa-
MHU.

«DyHIaMeHTalbHAsL HayKa, 1 B OCOOEHHOCTH KOCMOJIOTHSI,
MIEPEKMBAET Cerdac He JIETKUe AHU: C OIHOU CTOPOHBI, POXK/a-
I0TCSl U MHOXATCsl HOBBIE TUIIOTE3bl U TEOPUH, MOAYAC BEChbMa
OpUTVHAJIbHBIE; C JAPYrOM CTOPOHBI, OIHA TWIIOTE3a, HE YCIIEB
oOpactu apryMeHTamMu U (haKTaMu, CMEHSIeTCSl IPyrou, UHOTra
naxe 6ornee MPOTUBOPEeUnBOi. PaKTUIECKN MBI ceifuac HaoIo-
JaeM OpOYHOBCKOE JBM)KEHHME B CaMOW HayKe U CaMOW HayKH,
I/ie HeJIerko pa3o0parhcsi He TOJbKO BHEIIHEMY HaOMoaaTelio,
HO CaMUM 33IeiCTBOBAHHBIM YUEHBIM.» [ 1]

CeroyiHst HayKa JISCTBUTENILHO «3a0pOjInIia» HOBBIMH 3HAHU-
SIMU M HUKAaK HEe MOXXET BbIJaTh MO0 HUM WCTUHHBIN pe3yJbTarT.
OH OYeHb YacToO OKa3blBaeTCs HE TeM, KOTOpbIil Obl OHa XOTe-
JIa omy4uTh. Beé Goree HayKa CTaIKUBAETCS C TOTYCTOPOHHUM
MUPOM, KOTOPBIi BCE Oojiee MPOSIBIISETCS B MATEPUATBHBIX CO-



OBITHAX. YUEHBIE BCE Yallle HATAJIKMBAIOTCH Ha HEOOBICHUMBIE
C MaTepHraJbHOW TOUKH 3PEHUS 3aKOHBI, COOBITUS U JICHCTBUSI.
OHU HMKaK HE MOT'YT ITOBEPUTH B TO, YTO CYIIIECTBYET aHAJIOT Y-
HbI Mupy [IpocTpancTBa Mup Bpemenu.

«A BOOOIIE MOXKHO JIM pa300paThCsl B TallHAX MUPO3JIAHMS
Y OTBETUTH XOTsI Obl HA OJIVH (DyHIAMEHTATBHBIN BOIIPOC OBITHS,
€CJIM JI0 CUX TOp HaM aOCOJTIOTHO He TIOHSITHO Takoe Bpojie Obl
COBCEM IPOCTOE U OObIJCHHOE TIOHSITHE WU SIBJIEHUE KaK «Bpe-
Ms1»? MBI Bellb BCE JKMBEM CO BpEMEHEM, IIPU BPEMEHU U BO Bpe-
MeHu. Hy 410 310 Takoe Ha caMoM Jelie, He 3HA€T HUKTO. DTO
Be/Jlb HE MECOK, BBICHIIIAEMbIM M3 MECOYHBIX YACOB, U HE Mepe-
MellleHUe CTPEeJIOK Ha OallleHHBbIX WM Hapy4HbIX yacax. OueHb
CUMITOMATUYHO BBICKA3aJICS 10 TOMY MOBOJY BEJUKUNA ABry-
cTvH braxkeHHbIN: «$] MpeKpacHO 3Hal0, YTO TaKOE BpeMs, IOKa
HE yMaio 00 3TOM».

Hexkortopsle yué€Hble MnpeaaraloT CYuTaTh BpeMsl YETBEPTHIM
U3MEepEeHUEM, HO J1s1 TPEXMEPHOT'O CO3HAHU S 3EMJISIH 9TO KaKeT-
Cs1 He TOJIbKO HETIOHSATHBIM, HO JJake U AuKoBaThiM. Ho ecTh 11 60-
Jiee MPOJIBUHYThIE MCCIIEIOBATENM, TOKA3bIBAIOIIUE, UTO YUEHbIE
MOTYT HaXOAMThCA U BHE cdepbl pasyma. Tak, Hampumep, Uc-
cnepoBarenu 3 Kamudopuuiickoro u MaccauyceTckoro yHU-
BEPCUTETOB 3asIBIJIM 00 OTKPHITUM BCEJICHHBIX, TIe BPEMSI JBH-
*kercsl Ha3aa. KoHeYHO, HEMOHATHO, YTO M KaK OHU UCCIIEAYIOT,
HO €CTb OT YE€ro COMTU ¢ yMa. A BeJlb, €CJIM YECTHO, TO HE XOTe-
JIOCB OBL...» [1]

UccnenoBanne crpoenusi COMHEYHOW CHCTEMBI 0e3 Mupa



Bpemenn, ga€t TOMBKO €€ 4aCTUYHOE MPOCTPAHCTBEHHOE BOC-
npusitre 1 He 6osee Toro. OHO SBHO OyAeT YaCTUYHBIM M HEMOJI-
HbIM. UTOOBI MOHATH 3TO, JABAWTE MBICJIEHHO OTOPOCHM pa3yM,
MMEIOLINI OTHOIIIEHUE K BPEMEHH, OT YeJIOBEKa M OCTABUM C HUM
TOJIBKO €r0 MPOCTPAaHCTBEHHOE MarepuasibHoe Teno. Uto torma
oT Hero ocranercsi? Takoro denoBeka MOXKHO OyleT Ha3bIBAThH
«30MOu». ToNbKO U OH UMeeT (PU3UUYECKUN pa3ym Tena. A ec-
JI1 ¥ ero OTOPOCHUTh, TO TOT/A U TEJIO YesIOBEKa MPEeBPaTUThCS
B npax. Tak 3auem HaMm jAenath COJHEYHYI0 CUCTEMY TaKOHM ke
3omOnpoBaHHor MupoMm [Ipoctpancta? [Touemy Mbl OTOpach-
BAaEM €€ «pa3yMHYI0» COCTaBJIAIOLIYI0, UMEIOIYI0 OTHOLIEHUE
Kk Mupy Bpemenu? A Benp 6e3 pasyma He OyJeT U caMOro 4eso-
BEKa U, BeposATHO, COJIHEUHOI CUCTEMBI.

«HackosnpKo ci10kHa cama Matepusi BpeMEHH, eClIi TakoBas,
KOHEYHO, CYIIECTBYET, MOXET CBUJIETEILCTBOBATD U TIOKA3aTe b-
HOE BBICKa3bIBaHME OCHOBOMNONOXHUKA Teocopun Enensl bra-
BaTCKOM O TOM, UTO «KaMe€Hb €CTh KPUCTAJTM30BAHHOE BPEMSI».

Cpenu coBpeMeHHBIX (PU3UKOB MOKHO HAUTH U CTOPOHHUKOB
YIIPOIIEHHOTO TMOAXoaa K mpodieMe BpeMeHu. S Obl Ha3Ba ux
(puzukamu-npumutuBrUcTaMu. OHU CTaly YTBEPXKIATh, UTO Bpe-
MEHM KaK TaKOBOT'O MPOCTO HET, U YTO HE CYHIECTBYET U CAMO-
ro NOHATHUS BpeMeHU. BpeMs, cuuTaior oHM, MPOCTO MpUaAyMa-
JIM CaM| JTIOJH, [IJ1s1 CBOETO Y100CTBa. 37eCh OYeMY-TO BCIOMU-
HAlOTCs1 ObIBIIIME B PYCCKOW KYJIBTYPE MOIThI-HUYEBOKU. XOTs,
C Ipyroi CTOPOHBI, U B 3TOM (pUI0CO(PCKOM MPUMUTHUBE MOKHO
HaWTH pallMOHAIbHOE 3epHO. BroHe MOHATHO, YTO eciu y Bpe-



MEHM HET HUKaKUX (PU3UUECKUX XAPAKTEPUCTHUK, TO KaK ero To-
raa onpenenars? EcTecTBEHHO, YTO BpeMs — 3TO TOJNBKO (PyHK-
uus Wi (PUKIMS MO3ra. 3ByYMT, KOHEYHO, KPacuBO, HO KakK
9TO JJOKa3biBaeTcs Ha rnpaktuke? Kak v mpu perieHuu Joo0ro
apyroro (pyHJaMEeHTaJIbHOTO BOIIPOCa 3/1€Ch OTCYTCTBYET JOKa-
3atesibHast 06a3a. U Ha mpakTHKe, B pealbHOCTU, MbI BUIUM UJTY-
IIMX PAJOM APYr € JpPYrom IoHouly M crapua. M y HUX Belp
COBEPIIEHHO Pa3IMUHbIIl 00BbEM MPOXKUTOrO BpemeHH. Tak urto
OITSATh BOITPOCH! O€3 OTBETOB...» [1]

A Benp n CosnHevyHasi cucreMa yke KUMBET JOBOJIBHO MPOIOJI-
KUTEJIbHOE BpeMs. BynieT /i1 oHa TeM «crapileM, UIyIuM psiioM
C IOHOIIIEl», M HaOpasiach Jiu OHa MYJPOCTH 32 BpeMsi CBOEH 13-
HU? A B 4éM 3akioyaercs e€ Mmyapoctb? Eciau mMbl HE cTaHeEM
npuBJieKaTb MuUp Bpemenn k uccienosanuio COMHEYHON CHUCTE-
MBI, TO HAM €€ «MYIPOCTH» HUKOT/IA HE MOHSTh.

Hagaiite onsiTh BepHEMCS K yenioBeky. Hayka cepbE€3Ho nzy-
YWJIa €ro MaTepuajIbHOE TEJO U JJaXe MOXET BCTABJATh B HETO
CBOU MCKYCCTBEHHBIE «3amyacT». [Iporecc KIIOHMpOBaHUS Ma-
TePUATbHBIX TeJ yKe CIIOCOOEH Jake BOCIPOM3BECTH YeIOBEKa.
Tonbko BOT €ro pa3ym, UMEIIUI OTHOIIIEHUE K MUpPY Bpemenun
HAyKOH JIO0 CUX MOp IIyOOKO He u3ydyeH. Kakum ObUIo ero m3y-
YEHHE Ha HAYAJIIbHOM 3Tarle, TAKMM OHO JI0 CHX IOP U OCTa€TcH,
a €CJIM U €CTh NIOIBUKKU B TOM 3HAHUU, TO HE TAKHE CEPbE3HBIE.

«Camoe CMeIlHOe, YTO COBPEMEHHYI0 HAyKy B IIMPOKOM
CMBICITe 3TOro crioBa noryomn umeHHo Bek Ipocerienus. Beap
B Cpennue Beka u B 3moxy BospoxaeHus yu€nele Obuti 0O-



Jiee cOaJlaHCUPOBaHBI U 0OJiee CUHTETUYHBI, U 00Jiee OTKPHITHI
BCEM BeTpaM. XMMUK 3aHUMAJICS TaKXkKe aJIXUMHUEH, aCTPOHOM
He YypaJicsi acTposioruu, (puaocodbl UHTEPECOBATUCH TEOJIOTH-
el 1 OKKyJIbThu3MOM. 3areM B HoBoe Bpems TexHuueckuii mpo-
rpecc, COMpOBOXK/IAEMbIi OIOpOKpaTH3alueil 00IIecTBa, U PocT
aTen3Ma 3aCyIIUIM IPEBO HAYYHOTO IO3HAHU S U pa3MeTallv ape-
an yuéHoro. Ml Kaxaplil U3 HUX CTaJl TPYAUTHCS TOJAOOHO I'phI-
3yHy B €r0 HOpPKE MO OTIEJbHOW, KOHKPETHO! MpobiemMe, a To
u nipodreMke, (pparMeHTUpys Aj1s cedst HayKy U JOrMaTU4YHO 3a-
cTeiBast Ha 3ToM (pparmeHte. He Oynmer mpeyBenndyeHueM cka-
3aTh, YTO CPAlIUBAHUE HAYKH C TOCYJAApPCTBOM IOTYOWJIO camy
Hayky. 160 rocynapcTBeHHasi HayKa He MOKET ObITh YUCTON Ha-
yko#. Mepapxuzaiusi, TorMaTi3amus ¥ madloHU3aIus B Hay-
K€ He OCTaBJIsSIeT MECTa /1Jisi ICTUHHOTO MTPOHUKHOBEHUS B Taii-
HBl MUpo3aHus. [IpopbiBEl B HE3HaEMOe, KOHEUHO, CITy4aJuCh,
HO JIMIITh KaK UCKJTIOYEHUSI U3 OOIIEro MpaBuia. ITo BUJHO Aaxe
1o uMeHaM. Kro npumén Ha cmeny Jleonapno, [lapanenscy, Ko-
nepauky, ['amunero, Hetotony, ®@apanero, Menaeneey? Ceituac
U Ha3BaTh Hekoro. [locieqHUMM U3 BEIMKUX ,,MOTMKaH ObUIN
Tecna, DiiHiTeliH U, ObITh MOXeT, Hunbc Bop (koHeuHo, KTo-
TO MOXeT 100aBuTh Takxe Pepmu ¢ Kiopu na narmmx Caxaposa
u Angeposa). [la 1 0 HUM yke €CThb BOIIPOCHL. Tecia cBsA3aH
C KaKOW-TO MUCTUYECKOM 3araJkoi. A yMONOMpayuTeIbHas TEO-
pUsi OTHOCUTEJTHOCTH TIOCTOSIHHO HaXKMBaeT ce0e HOBBIX KPUTH-
KOB U IIOCTETIEHHO TEPSIET CBOW OPEOJT, XOTsI HAA3UPATEIIH 32 HAY-
KO, HEeM3BECTHO KeM Ha3Hau€HHbIE, TO JIU MPUILEIbIAMU, TO JIK



OJHUM W3 TaMHCTBEHHBIX OPJAEHOB [IPEBHOCTU, CTPOTO CIEISAT
32 MOCATaTeIbCTBAMU HA aBTOPUTET DUHINTENHA. VI, TeM He Me-
Hee, BOMPOCHl U 3[IeCh MHOXATcs. Tak 4To M Teopusi OTHOCH-
TEJIbHOCTY MOCTENIEHHO CTAHOBUTCS J1J11 9KCIIEPTOB OTHOCUTEb-
HOW UCTHUHOM. .. [IeiCTBUTEBbHO, TOUEMY, KaK OHA IJIACHUT, MPO-
CTPAHCTBO JIOJKHO UCKPUBIISITBCS, a BpeMsl 3ameuisiThesi? Beé
yIAPaeTCs B Ty K€ CaMyl0 OCHOBHYIO TIPOOJIEMY COBPEMEHHOM
(pyHIaMeHTaIbHOM HAYKHM — B MOYTH IOJIHOE OTCYTCTBUE JOKA-
3atesbcTB. PaKTHUECKU cefiuac HayKa rpejyiaraer ceOsi B Kade-
CTBE BEpbl, HO 3a4eM 3TO HYKHO, Korja Bepa yxe gaBHO cyiiie-
CTBYeT B pa3HOOOPA3HBIX OJIeSTHUSIX MHOKecTBa penuruid. Ho Bce
pesuruu, — Kak JOpory, Beayiue K bory: Tolbko OiHM — KOpo-
ye, a Ipyrue — JjiHHee» [1].

He nonwia 11 v Haia Hayka JJIMHHBIM TEXHOKPATUYECKUM
nytém? TyT ke BO3HMKAET BOMPOC, a Kyla OH BCeX HaC MpuBe-
1€1? He K NCKYCCTBEHHOMY JI MHTEJJIEKTY, KOTOPOMY HE HYKEH
Oyzet yenosek? He momyunm i Mbl TOraa U3 TUIAHETHI 3eMJIs
riaHery «7Kenesska» u3 MyspTduibMa « TallHa TpeTben IUIaHe-
TeI»? A acT JI1 HaM 3TO clieaaTh cama rutadeTta 3emuisa? OHa Bedp
’KMBasg U UMEET CBOM pa3yM, MpUHAIekauil Mupy Bpemenu,
KOTOpBIA yu€HbIe OTOpachIBAIOT, cuMTast MHUCTHKON. He cOpo-
CHT JIM OHa Hamly IBUIM3anmio ¢ cebsa? He Havana mm e€ npu-
po/ia 3TO JieNaTh C HAMU YK€ CerO/IHsI, KOT/ia Ype3BblYaiiHbIe CH-
Tyalluu U CTUXUiHbIe Oe/IcTBUS BCE OoJiee pacTyT B CBOMX I1O-
BTOPEHUSIX ¥ MOILIHOCTSIX ?

«U/3 3TOrO0 COBCEM HE CJEHyeT, YTO HAyKy HajJ0 MOJTHOCTBIO



OTMEHHUTH 32 HeHaToOHOCThI0. OHa 3(p(EeKTUBHA B IPUKJIATHBIX
ceKTopax. Bc€ ke HakarumBaercs, IyCThb U KpPaHE MEJJICHHO,
Oaraxx u camoro (yHIaMeHTaabHOro 3HaHus. IIpocto u3 oT-
BJICUEHHOM HAYKM HE HAJ0 YCTPAWBATh BCEMUPHBIN CHEKTAKIIb,
B KOTOPOM Y€JIOBEYECTBY OTBEAEHA POJIb JIETKOBEPHOIO 3pUTE-
nsa. Ho cutyanus Ha camMoMm [iesie Topa3fo TPEeBOXKHEE, U TO-
BsI3KA C IIa3 YeJIOBEUECTBA HE MOXET ObITh CHATAa. 100 OTKpHI-
tiie Taitnel Muposnanusi okaxercsi ¢pakesioM Ha ckiaae 6oe-
npunacoB. Mup B3opsércsi! Ho coBpeMeHHbIX MAQIbIo OT Ha-
YKU He OEeCIOKOMT HU OINACHOCTh MX TPyJa, HU ero Oecroses-
HOCTb. OHU OfepKUMBI OJTMMITUUCKUM JIeBU30M ,,Citius! Altius!
Fortius!“ (,,boictpee! Boie! CuiibHee!*) MHorokpatHo pacno-
TPOIIEHHBIN aTOM SIBJISIET, KOHEUHO, MPETIOOOIBITHEHIIIYIO Kap-
THHY, OCOOEHHO ceivac, KOorja MOJICKYJIbl YK€ HUKOTO He MHTe-
pecyioT. CerogHsi Ha aBaHCIIEHY HayYHOTO MOMCKA BBIILIN HE-
TPOHBI, IPOTOHBI, KBAPKH, JIETITOHBI, 0030HbI, (POTOHBI, HEUTPH-
HO, ME30Hbl, (DEPMHUOHBI U, IPyTUe, Ub€ UMs JiernoH. IlosBu-
Jlach TUMOTE3a KPOTOBOTO CTPOEHUS] MUPO3AAaHUsI, KOT/Ia Yepes
MOI0OHBIE ,,HOPHI“ MOKHO MOJIHUEHOCHO TIEpPEeMEIIAThCS MEXITY
HE TOJIbKO TUIAHETaMU, HO U 1IeJIbIMU 3BE3AHBIMU MUpaMu. Heb-
351 IPOUTH U MUMO TEOPUHM MapaJUIETIbHBIX MUPOB Xbl0 DBEpeT-
Ta, KOTOPbIM MPEANOJIOKII, YTO KBAHTOBBIE I(P(PEKTHI MOPOK-
JAI0T MHOKECTBO aJIbTEPHATHBHBIX BCEJIEHHBIX, COOBITHS B KO-
TOpbIX OTIMYalTcs Apyr or Apyra. Ho Ha camom pene coBpe-
MeHHbIe (PU3UKU-(PaHTACTHI HEATIEKO YIIUIA OT CBOMX JAPEBHEN-
IMX MpeAecTBEHHUKOB. Benp eme B IpeBHem Kurae Hekoto-



pble MyIpelbl CYMTANIU, YTO JTI0OOM aTOM TMpeJCTaBIseT coOon
LEJTYIO BCEJIEHHYIO, B KOTOPOM KaX[blil aTOM — TOXE BCEJICHHAs
U TaK jgajee.»

HaBaiite OTJI0KUM B CTOPOHY ofumIuickue aeBusbl «Citius!
Altius! Fortius!» («Beictpee! Boiie! Cusnbhee!») u cepb€3HO Uc-
cnenyeM ColHeuHylo cucteMy Kak ¢ nosuimu mupa [Ipocrpan-
CTBa, TaK U C NO3ULMK MK1pa BpemeHu. ¥V Hac yke ecTb Bce OCHO-
BaHMs, YTOOBI C HAYYHOIN TOUKH 3pEHUsI MOJAONTU K TAKOMY UC-
crnenoBanuio. Ham HEOOXOAMMO CIYCTUTHLCS C BEPIIMH rOp MUpa
[IpocTpaHcTBa 1 € caMOro HU3a HaYaTh MOJHUMATHCS HA BEPIIIU-
HBl TOp Mupa Bpemenu. [lopa Hauath ero viccneoBaTh Tak, Kak
MBI cerofHs nsydaeM mup IIpocrpancrsa. [Ipuuém, ero nonBux-
HOCTbh Y HEPTUYHOCTD SIBJISIETCS J1aXe NMEPBUYHBIMU COCTOSIHU-
ssmu 151 COJTHEYHOM CHUCTEMBI, a TPOCTPAHCTBEHHO-MaTeprallb-
HOE HUCIIOJTHeHUE — BTOPUYHBIM. MBI MipejijiaraeM CBO€ u3ydueHue
mupa Bpemenu Hauats ¢ ConHeuHou cuctemsl. [aBaiite Ha e€
IIpUMEPE NOKaXeEM, Kak MUpP BpeMeHU CTpyKTypUpYyeT €€ U BIIU-
SIeT Ha Hee.



I'naa 1. PeanumupoBanue
reoneHTPuYeCKOon
cucrembl IlTonemes

MupoBas HayKa JO CHUX IOP UCIIOJb3YET B KAUECTBE OCHOBBI
crpoenus CoTHEYHOW CUCTEMBI TeJIMOLEHTPUYECKYIO TIAHETap-
Hylo cuctemy KomnepHuka. «BriepBble IeJIMOLEHTPAYECKAS CH-
crema mupa Obuta m3noxena B Il Beke mo H. 3. Apucrapxom
Camocckum. OfHaKO €ro ujaeu He MpUoOpesu IHPOKOro pac-
IIPOCTPAHEHUS B aHTUYHOCTH, II€ FOCIIOACTBOBAJIA T€OLIEHTPU-
yecKasl TEOpHUS. ...

OxoOHYaTEIBHO TEJIMOLIEHTPUYECKAsl CUCTEMAa MUPA BO3POIU-
Jach Toibko B XVI Beke, Korjaa nojabckuid actpoHoM Hukosmait
KonepHuk pazpabota Teopuio ABUkeHUs M1aHeT BOKpyr CosnH-
1a Ha OocHOBaHuM npuHuMna [ludaropa o paBHOMEPHBIX Kpy-
TOBBIX JIBIKEHHSX. Pe3ynbraTel CBOMX TPYIOB OH OOHAPOIOBAT
B KHure «O BpaileHusix HeOecHbIX cep», n3aaHHou B 1543 ro-
ay...

C Hay4HOW TOYKM 3pEHMS, TeJIMOLEHTPUYECKAs] CUCTEMA MU-
pa, BeiBrHYTasA B 11 Beke 10 H. 3. AprUcTapXoM 1 BO3pOXIEHHAA
B XVI Beke KonepHukoM, MO3BOIMIIA YCTAHOBUTH INTapaMeTpsbl
TUIAHETHOM CUCTEMBI M OTKPBITh 3aKOHBI TUIAHETHBIX JIBUKEHWH.
OO0ocHOBaHMUE reJIMOLEHTpU3Ma MOTPEOOBAJIO CO3/IaHM I KJIACCH-
YECKOM MEXAaHUKH U MPUBEJIO K OTKPBHITHIO 3aKOHA BCEMUPHOIO



TATOTEHUSI.

DT1a Teopusi OTKPbUIA TOPOry 3BE3NHOM ACTPOHOMMHM, KO/
OBbLJIO JI0Ka3aHO, YTO 3BE3/bI — 3TO AAJNEKUE COJHIA) U KOCMO-
noruu 6eckoneuHoi Beenennoii. Jlanee reiuonieHTpryecKas cu-
crema Mupa Bce OoJiee yTBepKaaaach — OCHOBHOE COMEepKaHMe
Hay4yHou peBomouny XVII Beka cocTosio B yTBEPKICHUM Ie-
JIMOLIEHTpU3Ma» [2].

Kak Mbl BUiUM, BpeMsl KU3HU B HAyKE IeJMOLEHTPUYECKOM
CHCTEMBI ITPEJICTABJIEHO BCETO0 HECKOIbKMMU cToneTusiMu. OHa,
C HAYYHOUN TOYKHU 3PEHUs], — OTHOCUTENILHO Monofasi. U TyT xe
BO3HMKAET BOMPOC, a M0YeMy reolieHTpudeckas cucrema Ilrone-
Mesl, OTpULlaéMasi CerofiHs, MPOJEepKaaach HECKOIBKO ThICSYe-
JIeTHin?

B mkoneHOM Kypce actpoHOMUM [3] YyYEHHIO O IeJIMOLEH-
TPUYECKOU cUCTEMe 00sI3aTeNIbHO MPEIIecTBYeT pacckas 00 aH-
TUYHBIX MPEJCTABJICHUSAX YCTPOKMCTBA MUPA, TO €CTh T'OBOPUT-
cd O reoneHTpudeckux cucremax Apucrorenss u I[ltonemest.
OpnHako Takoe oOpallieHre K aHTUYIHOCTH, TMPEekje BCero o0y-
CJIOBJICHO JKeJIJAHUEM aBTOPOB YYEOHMKOB IMOKa3aTh «OIIMO0Y-
HOCTb» B3IJISIIOB IPEBHUX YUYEHBIX, UX MOJIHYI0 HECOCTOSITEb-
HOCTbh U HEHYKHOCTb B HACTOSIILIIEE BPEMSI.

EcrecTBeHHO, UTO IpU TakOM MOAXoje APUCTOTENIO MOCBS-
HIEHO BCero 8 CTpok, a [ltonemero — 11. YauBurenbHo, 4to, Ha-
3biBasi cuctemy [ITosiemest BBICIIMM JOCTHKEHUEM JJPEBHETpeye-
CKOM aCTPOHOMUM, IITKOJIbHBIN YIYEeOHUK TOBOPUT 00 STOM JIOCTH-
KEHUM BCETO TOJIbKO IBYMS MPEAJIOKEHUSAMU: O PABHOMEPHOM



JBVKEHUH TUIAHET T10 IIMKJIAM Y STUIUKIIAM U O TIeTJIe00pa3HOM
JBUKEHUU TUTAHET, BCJIEACTBUE PA3INUus B TNIOCKOCTSIX IIUKJIOB
Y MULIMKJIOB.

[TonoOHast KPaTKOCTh BPSIIL JIM MOKET OCTaBUTh KAKOW-IMOO
clie/l B MaMSTU YYEHUKA, HE TOBOPs YK€ O TOM, UTO CKPOET
OT HEro camy CYIIHOCTb '€HHUAJIbHOTO HAYYHOTO MpeABUICHUS
JPEBHUX I'PEKOB!

Brpouem, paxe «bosblllasg  COBETCKAass  SHIMKJIOINE-
mus» [BCI] He cuibHO ucnpaBiser cutyaumo. HaspiBas Tpy-
1l [ITonemest «HermpeB30HAEHHBIM 00Pa3IIOM U3JIOKEHUsT BCEH
COBOKYITHOCTH aCTPOHOMMYECKUX 3HaHUI», BCD 3akaHuuBaer
crarblo o IItosiemee Ha ToM ke nevajibHOM HOTe: «B Havane 17 B.,
BO BpeMsi OOpbOBI 32 YTBEPIKICHUE TeIMOICHTPHYECKOH CHUCTe-
Mbl MUpPa OTHOILIEHHE K counHeHuio [ITonemes: pe3ko u3mMeHu-
Jock. B Hem cranu, nmpeskae BCero, BUIETh OMOPY reoleHTpUYe-
CKHUX B3IJISIIOB; B 3TO K€ BpeMmsi, nociie nosipieHus tabmui Ko-
nepHuKa u ocodbeHno U. Keriepa 3ToT Tpy notepsit CBOE mpak-
TUYECKOE 3HAUYEHUE .

CoBeplIeHHO HEOXUJaHHO, Benukum IItonemen co cBoen
I€OLIEHTPUUYECKOM CUCTEMOM OKa3ajcs B MPOILJIOM, a B HACTO-
SIIIIEM Tenepb TOCHOACTBYET resvolieHTpuyeckas cuctema Ko-
nepHuka. [Touemy Takoit Benukuii [Ironement «ommbancs» mpu
MOCTPOEHUM CUCTEMbl MUPO3/IaHHUSI ¥ TIOYeMY B TEUEHUH MOYTH
JBYX TBHICSTYEJIETUIA €r0 HUKTO He onpoBepraii? Eciiu cyauTs o ero
TEOPUHU U3 HAIIIerO HACTOSIIIETO, TO €ro 3HAHWS Mbl CETO/IHSI CUU-
TaeM omuOOYHBIMU. MoOXeT ObITh, B HAIlIEM Oy/IyIlleM, 1 MbI CTa-



HEM TaKUMHU K€ OIIUOAIOIIMMUCS, KOTJIa BOSHUKHET HOBAsl TE€O-
pys MUPO3JaHKA?

K uemy MbI 3a1a€M BCE 9TH BOITPOCHI?

«Knapnuii [Itonemeit — 370 3HAMEHUTHIN AJIEKCaHIPUNCKUNA
acTpoHoM, mareMmatuk u reorpad Il Beka Haied 3pbl, OIUH
U3 KPYITHEUIINX YYEHBIX IPEBHOCTH. B TeUeHnH 1171010 ThICSYe-
Jetus B oonactu actpoHoMu ¢ [Itonemeem HUKTO HE MOT CpaB-
HUTBCS. He coxpaHmioch Kakux-1100 YIIOMUHAHUIA O €r0 KU3HU
U [IeATEIbHOCTH Y UCTOPUKOB 3TOrO nepuosa. Takke ocTaanch
HEW3BECTHBI AK€ IPUMEPHBIE 1aThl poxaeHusA u cmeptu [Ito-
JeMest, TaK)Ke Kak 1 Kakue-1mo0 (hakThl ero ouorpaduu.

Ho Gnaropapsi cBoum Tpynam oH octascs B uctopuu. K 6osp-
IOH yJlaue COBPEMEHHBIX UCTOPUKOB, MPAKTUYECKHU BCE €r0 OC-
HOBHBIE COUYMHEHU S COX PAHUJIVCD.

CoOpaHue acTpOHOMUYECKMX 3HaHU# apeBHei I'penun u Ba-
BusioHa [Itonement n3noxuia B CBOEM Tpyae «Benmkoe nocrpoe-
HUe», OOJIbIIIE M3BECTHOM I10/] Ha3BaHUEM «AJbMarecT» (J10 €B-
poreineB ero Tpyn JoHecau apalbl, TaK 3BYYWT B TNEPEBOIE
C IPEUYECKOr0 «M3rMCTOC» — BEIMYANIINN) — TPyA U3 13 KHUT.

B «AnbMarecT» M3/105K€Ha TEOLEHTPUYECKask CUCTEMa MUpa,
COIJIACHO KOTOpOW 3eMmiisi HaXOIUTCSl B LIEHTPE MHUPO3JaHUs,
a Bce HeOECHbIE Tesa 00PAIAoTCsl BOKPYT Hee.» [2]

MBI HUKaK HE MOXEM He MPU3HATh TeHUAJIbHOCTD [ITOoNnemes
B acTpoHOMMHU. Ero reoueHTpruyeckas cUCTEMa MUpa HE MOIJIA
BO3HUKHYTh U3 HUYETO U OBITh IPOCTO OIMIMOOYHOM, KaK MBI 3TO
CUMTAEM CErofiHs. 3[eCh YTO-TO He Tak? Mbl HE MOXEM MPOCTO



TaK MPOUTU MUMO €r0 FTeHUAJTbHOTO OTKPBITH S T€OLIEHTPUYECKON
CHUCTEMBI, BOBMOKHO, HE TIOHITOM HaMu, HO roHsATon Iltoneme-
eM.

MosxeT ObITh OH BOBCE HE omdaics, a 3a01y ) jaeMcsl OTHO-
CUTENBbHO ero Mbl? Eciiu MCXOAUTh U3 9TUX MO3UIIUIA, TO, IPEK/Ie
YeM OTOpOCHTh KaKue-JMOO0 3HAHUS, UX HEOOXOAMMO HMCCIe0-
BaTh BO BCeil cBOeH ITyOrHe. MBI ke B TeOLIeHTPUIECKOl CHCTe-
Mme [1Tonemest noka n;aBaeM TOJIbKO IO €€ MOBEPXHOCTH, YTO OHA
KOI/1a-TO CyIlecTBOBasa B Teopun. Ho Tak nmocrynath ¢ BEIMKUM
OTKPBITUEM AHTUYHOCTH HEJIB3.

HaBaiite nonpodyeM peaHUMHUPOBATh T€OLEHTPUUYECKYIO TEO-
puio muposnanus [Itonemes. [aBaiite cnenaem €€ ogHy Io-
MBITKY MCCIIEA0BAHUS €r0 B3IAA0B. TOIBKO 151 3TOr0 HaM MpU-
IETCS «<HBIPHYTh» B €€ caMylo CyTh, B e€ riyouny. [1pexne Bce-
ro JaBaliTe OTMETHUM, YTO el€ B ITyOOKOW aHTHYHOCTU HAPOIbI
EBpoOIbl JOCTUIIIM HEKOETO MHTYUTUBHOI'O TIOHMMAHUS O LIEHTPE
MHUPO3/1aHUs1 UJIM O MUPOBOM OCH, HO OHU 3Ty OCh CHJIBHO TIPU-
Oommkany Kk cebe. Takue IEHTPB! UMeNH pa3Hble HAa3BaHUS U Me-
CTOMNOJIOKEHUS (Hanpumep, ocTpoB PloreH u kameHp AJlaTbipp —
y cnaBsiH, ['onroda — y eBpeeB, JIoOHoe MecTo — B MOCKOBCKOM
Pycu). 910 ObUIM NEpBbIE UHTYUTUBHbBIE MPEJCTABICHUS] O TOM,
YTO JAOJIKEH CYIIECTBOBATh HEKMU LIEHTP, BOKPYT KOTOPOIoO BCE
Bpataercs. Jlaxe cama MbIC/Ib O TAKOM LIEHTPE MUPO3JAHUS YKE
SIBWJIACh KPYITHEUIIMM COOBITHEM B SBOJIOIMH YE€IOBEYECKOTO
co3HaHuA!

C Hero Havasach 3BOJIOLMSA B3MIAI0B HA CUCTEMY Mupa’?



[lonpITKM CO31aHUSI CUCTEMbl MHUPA NPEANPUHUMAIIUCH
B [IpeBueii ['perun yxe B 6 B. 10 H. 3. (Pasec, AHaKCUMaHp,
AmnakcumeH). Mcropuyecky HauOosblilee 3HAYeHUEe UMea reo-
HEHTpUYEcKasi ccTeMa MUpa, pa3padoTaHHas IPeBHET PEYECKU-
MU y4E€HBIMHU ApucTotesieM (4 B. 10 H. 3.) u [Itonemeem (2 B. H.
3.), ¥ TEJIMOLIEHTPUYECKasl CUCTEMa MUpa IOJILCKOr0 aCTPOHOMA
H. Konepnuka (1-s nonosuna 16 B.).

B reouentpuyeckon cucreme, NpUHUMABUIEWCS 32 UCTUHHYIO
OKOJIO JIByX TBICSY JIET, HAIIEN SIPKOE BOILIOIIEHUE AHTPOIIO-
LEHTpU3M B (POpPME MU O LIEHTPAJIBHOM IOJOKEHUM 3eMJIN
BO Beenennon. I'enmonieHTpruyeckas cucreMa Mypa co3/1aBajiach
B 310Xy Bo3poskaeHus u uMesna peBOIOLMOHHOE 3HAYEHHE 11
pasButus ecrectBo3Hanus. C Benukoro HayyHoro Tpyaa H. Ko-
nepHrKa «O BpareHusx HeOecHbIX chep» Hadanach HOBasI M0-
Xa ectecTBo3HaHuA. HO MBI OKa OCcTaHEMCS B IIPOIIOM M IO-
nbITaeMcsi 0osee cepbE3HO MOHSTH reotieHTpu3M [tonemest.

MBbl He cTaHeM ceivac OMUCHIBATh UCTOPUIO TOTO, KaK caM OH
MIPUILEN K CBOEU T€OLIEHTPUYECKOU crucTemMe. BMecTo 31oro msl
PacCMOTPHM Y€ TOTOBYIO €r0 I'€OLIEHTPUUYECKYIO CUCTEMY U TT0-
npoOyeM MOHSATH €€ cTpoeHue. [j1s1 3TOi 1111 Mbl BOCTIONb3YeM-
csa quarpammon 2 E. T1. Brasatikoii [4], mokazaHHOW Ha PUCYHKE
1. BmecTo r1aHeT Ha 3TOM PUCYHKE MBI BUJIMIM KaKHe-TO «HeOe-
ca» ruiaHeT. B nentpe cucremsl Haxonutcs 3emuis. ConHLe oka-
3bIBAETCSI TPETBUMU T10 CUETY «HeOecaMu» TiiaHeT. Bokpyr 3em-
71 0003HAYeH HEKUH «I0sIC» M3 «KPUCTAJUTMUECKON BOIBI». 3a-
KaHYMBAETCs CUCTEMA TAaKUM K€ TyMaHHBIM JIJIsl HAC «HEOECHBIM



CBOJIOM CO C(hepOi HETOIBUKHBIX 3BE3M».

Teo HNEHTPHYCCKAA IINIAHETapHasd CHCTEMa [TTonemes
([narpamma 2)
Hebeca

HebGeca Conxua Hebeca
Onurepa Mepxypus

Hebecusrii Croj

Kpucranmmdeckas

= BOJA
Hebeca Hebeca

Hebeca Mapca Hebeca JIyust
CarypHa Beneph

Puc. 1

3HaHusl, TOTY4YEHHOE MO ITOW AMarpamme 2, OKa3bIBalOTCS
JUISI HAC KaKUMU-TO HE PeaJbHbIMU M Jake HEBO3MOXHBIMH.
Ho 3T0 TONMBKO MOBEpXHOCTh, a He WX MIyOMHa. Eciu cymuth
10 MOBepXHOCTH Mupa IIpocTpaHcTBa, TO 3Ta JTUarpamma 2 —
npocto omubdoyHa. laaiite monpoOyeM MOHATH B HEH ITTyOHHY
meiciieit [Ttonemest, KOTOpbIe IPUBEJIH €T0 K TIOI0OHOMY TeOlIeH-
TPUYECKOMY CTPOCHHUIO CUCTeMbl MUpPO37aHus. [{1s 3Toro Ham
NPUAETCS CTaTh UM M MBICJIMTh TOYHO TaK e, KaK MBICJHII OH,
MHaYe HaM €ro He MOHSATH.

Mor i1 OH caM BHUJETh TOIOOHBIE «HeOeca» IUIAHET, KOTOPbIe



0003HauMT Ha AMarpamme 2 BMecto camux rianet? Jaxe ConH-
e OH 0003HauMI «HeOecaMu» TulaHeThl. Kak OH MOr yBHIETh
TMOSIC «KPUCTAJUIMYECKOMN BOJIbI», HE BHIXO/ISA 32 MIpeAesibl 3eMitn ?
MBblI ceropissi, 3armycKkasi CBOM KOCMUYECKHe KOpaOiu B MPOCTPaH-
ctBO COTHEYHOU CUCTEMBI, €T0 JI0 CUX Mop He oOHapy uan? OT-
KyJa OH MOT B3ITh TAKWE 3HaHMS, KOTOPbIE CEPhEZHO MPOTUBO-
peJar Haieu Hayke?

Korna mbl moiiMEéM 3T0, Mbl IOMMEM U €TI0 CUCTEMY MUPO3/a-
Hus1. OOBUHSATD €T0 B «€peCck» Mbl HE OCMETMBAeMCsl, BE/Ib JIaxke
XPUCTUAHCKAasl PEJIUTYs UCTIONB30BaJIa 3Ty CUCTEMY MUPO3JaHUS
JI0JITOE BpeMsl, a TeJIMOIEHTPUYECKasi CCTeMa, 3aMeHsIsI COOOM
reOLIEHTPUUECKYIO CUCTEMY, POOMIIACE Yepe3 He€ C OUeHb OO0JTb-
M TpyaoM. Toraa B 4éM ke 31eCh IEN0, YETO Mbl HUKAK HE MO-
JKEM TIOHSITh?

Ckopee Bcero, Ham MPOCTO HUKAK HE YIAETCS MOHATh MU-
pPOBO33peHue el Toro BpemeHu. Jlapaiite monpodyem moii-
TH OT OOPAaTHOTO U CHavYaJla pACCMOTPUM COBPEMEHHYIO TEOPHIO
MHUPO3JaHUs BO IVIaBE C IeJIMOLEHTpUYecKon cucreMon Konep-
HUKa, JIJIS1 Yero n300pa3uM e€ Ha PUCYHKE 2, Ha KOTOPOM OHa OY-
JeT cuiIbHO TpuoskeHa K [ItonemeeBoii reolieHTpUYecKoi cu-
creMe pucyHka 1. CrenaeM TOUHO Takoe ke €€ ONMCAHKE.



FCHIIOUCHTPII‘ICCKHH IUIaHETapHadA CHCTEMa KOHCPHIIKH
(0e3 nuaneTsl 3eMuis)
Ypan Ommrep  Mape  Mepkypuii
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[Mose
Henryn CatypH @®aston  Bemnepa

TePMOSIEPHBIX
peaxtii

Puc. 2

WTtak, njaHeTsl reIdoLeHTpUYecKor cucreMsl KornepHuka
NPEJICTaBJICHBl Ha PUCYHKE 2 BBITYKJIBIMH C «HeOecaMu», KOTO-
pble «BBIBEpHYTBI» Hapyxky (y IItonemes — manersl pucyHka 1,
BOTHYTBbIE C «Hebecamu» BHYTpH). B LieHTpe 9Toil cuctemMbl Haxo-
nutcs Conile (y [Tronemes — Boinykjas 3emiisi). Bokpyr Conn-
1a Hu4uero Her (y [Itonemes — «kpucramumyeckas Boga» BOKPYT
3emum). ConHeuyHnas cucrema He nMeeT KoHua (y Iltonemes —
«HEOECHBIN CBOI» ).

Bo3HMKaeT oueHb MHTEPECHOE IMPEANOIOKEHUE O TOM, UTO
reoueHTpuueckass cucrema Iltonemes — 3To Hekasd noiHas
3epKaJIbHasl TPOTUBOIIOIOKHOCTD IEJIMOLIEHTPUYECKON CUCTEMBI
Konepnuka! Ecim onqHa M3 HUX MMEET 3HaK IUIIOC, TO Apyras —
3HaK MuHyc. [laBaiiTe morpoOyeM MpOBECTH CBOM HCCIEOBa-



HUSI, UCXOJISl U3 9TOTO Pa3HO3HAKOBOTO MPEATIONOKEHUS.

MBpl fake 10 CMX IOp TOYHO HE 3HAEM TOYHO, 4TO Takoe CoH-
1le, TaK KaKk He MOXeM IMPOHUKHYThb BHYTpb ero. Ho, ncxons
U3 CpPaBHEHHUS TUX JIByX CUCTEM, YK€ MOKHO MPEIOI0KUTD,
yro CoJHIIe TOJKHO UMETh «HeOeca» BHyTpH ceOsi. OHO BITON-
HE MOXET ObITh, OTHOCUTEJIFHO HaIIero MPOCTPAHCTBEHHOTO BH-
JIeHVs1, BOTHYTOM TUTAHETOM, KOTOpast JOMKHA ObITh cOpa3MepHa
C I1aHeTon 3emMJisd. DTO NPEANoNoKEeHUEe OCHOBAHO HA PABHOBE-
CUM BHYTPHU TUIAHETAPHOU CUCTEMBI U JJaKe MEXTy IByMSsI STUMU
cructeMaMu. MblI ITIOKa MOCUUTAEM TU CUCTEMbI ITOJIHOCTBIO TOX-
JIECTBEHHBIMU ¥ PABHOBECHBIMHU MEk/1y COOOM, a TOKaXeM 3TO
Mo3aHee.

910 3HauuT, 4r0 BOKpYr COJHIA, KAaK IUIAHETHI, JOJIK-
Ha CYIIECTBOBATh, POTUBOIMOJIOKHO «KPHUCTATUIAYECKON BOAE»,
HeKasi, BO3MOXHO, «OTHEHHas BOJAa». JTa «OrHEHHasl BoAa»
JOJKHA pacrionaratbess BOKpyr CostHIIa MOJOOHO «KPUCTAJIIH-
yeckou Boie» 3emuid. E€ Mbl ceroyiHs Ha3bIBaeM TEPMOSIIEPHBIM
nosicom, npuHumas 3a camo Comnue. Tonbko 310 He Tak. Oc-
HOBBIBASICh Ha TOXJECTBE 3TUX JIBYX CUCTEM, IMOJY4YaeTCsl, YTO
32 3TUM TEPMOSIIEPHBIM OSICOM, Mbl HUKAK HE MOXEM YBHUJIETh
uctuHHy1o manety ConHue, kotopas u onuceiBaercs [Itoneme-
€M. DTO MPEIONIOKEHNE HEBO3MOKHO OITPOBEPIHYTh, KAK U JO-
Ka3aTrh, TIOTOMY YTO Mbl HE MOXEM CBOMMU MPHOOpPAMHU TPO-
HUKHYTb BHYTPb TEPMOSIIEPHOTO T0sICa, YTOObI YBU/IETh TJIaHe-
Ty ConHie.

Oba 1ieHTpa 3TUX JIBYX IIAaHETAPHBIX CHCTEeM, TOCJIe Hallle-



ro npeanooxeHus o crpoeHnu ColHIA, yKe BBIIJISIAT MOTHbI-
MU ITPOTUBOMNONIOKHOCTAMU ! COBEPIIEHHO HEOKUIAHHO MBI 3a-
TOBOPUJIM O ABYX OT/EJIBHO CYILECTBYIOIIMX TUIAHETAPHBIX CH-
cremax [Itonemes u Konepuuka. MoxeT ObITh, TaK OHO M €CT,
Y OHU MOTYT CYIIECTBOBATh HE3aBUCUMO JPYT OT apyra? Moxer
ObITh, OHU W OYIyT ABYMSI COBEPILICHHO Pa3HBIMU CHCTEMaMH,
CYIIECTBYIOIIMMU MIOPO3Hb B cBOEM eanHCTBe? Ho noka fasaiite
Jasiee IpoJOKUM CPaBHUTEJIbHBIE OIUCAHUS ITUX CUCTEM.
Hccnenys ux miaHeTsl 1 HeOeca TUIaHEeT, Mbl IPUXOIUM K BbI-
BOJLY, YTO OHU BBITJISIIAT MOJHBIMU MPOTUBOIOIOKHOCTSIMU, €C-
JIM TIOKa He oOpalliaTh BHUMaHUe Ha uUxX KonaudectBo. [lnane-
Thl OOOMX CHCTEM PpacCIojiaraioTcsi B KOCMOCE aHAJIOTMYHO, ec-
i He Opats Bo BHUMaHue ConHile u 3emmo. [IpocTpaHcTBeH-
HbIE TUIAHEThl TeIMOIIEHTPUYECKOl cuctembl KorepHuka siBisi-
I0TCS1 BBIITYKJIBIMU M 00J1aa10T TIOJIOKUTENIBHOM CHIION rpaBUTA-
LIMU, TO €CTh BCE YACTUIIbl MAaTepUM MPUTATUBAOTCA K LEHTPY
TUIAaHeTHI, 00pa3ys camy TulaHeTy. B reomeHTpuyeckoi cucreme
[Tronemest rIaHeTH OYyT BOTHYThIE, YTO TOBOPHT O IIPOTUBOIIO-
JIO)KHOM 3HaKe WX Cwibl rpaButaiid. OHa CTAaHOBUTCS OTPHIIA-
TEJIbHON CWJIOW TPABUTALIMU, TO €CTh BCE YACTULIbl MATEPUU OT-
TAJIKUBAIOTCS OT LIEHTPa 1 00pa3yloT BOTHYTYIO, KaK OBl MyCTYIO
TUIAHeTy ¢ «HebecaMu» BHYTpPH He€, a He CHApyXH, KaK 3TO I0-
Ka3zaHo Ha pucyHke 2. «Hebeca» minaner [1ronemest BoiHe Mo-
I'YT UMETb MECTO, HO TOJIBKO OTHOCUTEJIbHO Haiero IIpocrpaHn-
ctBa. Ham moka ot 3Toil OTHOCUTEIBHOCTY HUKAK HE YWTH.
Eciu B nentpe reoueHtpuyeckoit cucreme Ironemes nmeer-



sl BBIIYKJIAs TUIaHeTa 3eMJisl, a BCE OCTaJIbHbIE IJIAHEThl — BO-
THYTBIE C «HeOecaM» BHYTPH, TO B TEJIMOIICHTPUUYECKOUN CHCTe-
Me KonepHuka Mbl OyneM MMeTh TIOJHYI0O MM MPOTHBOIIOIOXK-
HOCTb: B HEW BCe MJIAHETHI OY/IyT BBIMYKJIBIMU C «HeOecaMm» CHa-
pyxu. OHM Bce BpalaloTcs BOKPYT €€ neHTpa. Torga B LieHTpe
STOU CHCTEMBI OJKHA OyJIeT CYIeCTBOBATh BOTHYTAs IJIAHETA
¢ «HebecaMu» BHYTpU He€. DTo elié pa3 MOATBEPKIACT Hallle
BO3MOXHOE MPEeNOI0KEHUE OTHOCUTENILHO CTPOSHUSI TIIAHEThI
CounHize.

B sTOM wuccienoBaHMM BO3HMKJIM [IB€ MPOTHUBOMOJIOXKHBIC
IIJJAaHETapHbIE CHUCTEMBI: TeolleHTpuYeckas cucrtema Iltonemes
U renvolieHTpuyeckas cucrema KomepHuka. A 4To, eciv Ham
TOIPOOOBATh COEAMHUTH 3THU JIBE MPOTUBOIMOJIOKHBIE CUCTEMBI
BMecTe? Ho eciti Mbl COeIMHUM TUTIOC U MAHYC ME3K/Ty COOOM, TO
B O/IHOM CJTy4ae Mbl [IOJIyYMM TOJTHOE UX UCYE3HOBEHUE, TOTOMY
YTO OHU B3aMMHO YHUYTOXKATCS, a B APYTOM Cllydae — «KKOPOTKOe
3aMbIKaHKe», KOTOPOE TOYHO TakK ke ux pa3pymuT. CoequHeHue
UX HAIllUM Pa3yMOM MEK1y cOOOM MOKa MPeICTaBIIsIeT OIpee-
JIEHHYIO CJIOKHOCTb. Kak coeIMHUTD 3TU 1BE€ MPOTUBOMNOIOKHbIE
Pa3HO3HAKOBBIE CUCTEMbBI U HE Pa3PYIIUTh UX?

[Tpexne yem cienarh 3T0, JaBaiiTe cHoBa BepHeEMcs K [1Toe-
MEI0 1, MOXET OBbITh, OH HaM CHOBa ToMoxeT? Hac oueHs Myuaer
BCE TOT Xe BOITpOC, OTKy/a [Tronemeit Mor B34Th IOJOOHYIO T1a-
rpaMMy pUCyHKa 1, Be[lb €CTECTBEHHbIM NyTEM OH HUKAK TOTrO
He Mor HaOmonaTh uiu Mor? CKkopee BCero, OH MOT e€ HaOJToaaTh
Booumio. Mcxons ux cBOMX 3HaHUM O Mpolecce IBOMOIUH [S],



MBI MOKEM YBEPEHHO CKa3aTb, YTO TOTAA 3pEHHUE JIoAel ObLIo
apyruM. OHM MOIJIM YaCTUYHO BUJIETh BPEMS, KAK MBI CEIOHS
BuuM nipocrpancTBo. M tonsko B X VI Bexke H. Konepauk cmor
IIOJTHOCTBIO IEPEKJIIOYUTHCSA Ha POCTPAHCTBEHHOE 3PEHUE, UTO
Y MO3BOJIMJIO €EMY OTKPBITh CBOIO I'€JIMOLICHTPUUYECKYI0 CUCTEMY
pucyska 2. Toipko TakuM 00pa3oM Mbl MOKET MOATBEPIUTD Ta-
KO€ JI0JIr0€ CylIeCTBOBaHUE reorieHTpusMa IIronemes.

MB!I — NPOCTPAHCTBEHHBIE CYLLECTBA U BUJUM TOJIBKO CBOE
IIPOCTPAHCTBO. Jlaxe Hallle BHyTpEHHEE BpEMs, KOTOPOE MBI UC-
NOJIb3YEM B CBOEW KM3HM, IPUHAJICKUT HAIIEMy MPOCTPaH-
CTBY. 3/1€Chb MBI IPUXOAUM K HOBOMY IPEIOJIOKEHHIO: a 4UTo,
€CJIM iMarpamma reoleHTpUUYecKor cuctemsl IItonemes pucys-
Ka | JeicTBUTENbHO MPUHAMLJIEKUT MUPY Bpemenu, a He Mupy
ITpocrpancTBa!? A ecim 310 Tak, TO TOI/Ia HaM TOJILKO OCTAETCs
coequHUTh Bpems u IIpocTpaHcTBO, reOLEHTPUYECKYIO U TEJTNO-
LIEHTPUYECKYIO cucTeMy Mex 1y coOoil. Ho kak Ham 3T0 crienathb
HallMM MPOCTPAHCTBEHHBIM Pa3yMOM, KOTOPBIM BUAUT TOJIBKO
mup IIpocrpancrea?

MBI MOeM HalTH UHTEPECYIOLIME HAC CBE/ICHU S B HAllIEH Ha-
yKe, ropopsuien o HaeM CoJHIE Kak O LIEHTPE BpEMEHH Hallle-
ro [TpocTpaHcTBa, Beb OHO — 3TO IJIaHETa ¢ «HeOecaMu» BHYT-
pu. Bce Takue BOrHYyTHIE TUIAHETHI C «HeOecaMu» BHYTPH UX MBI
MoxeM OoTHecTu K Bpemenu. OpHa U3 HanOonee MHTEPECHBIX

! Bpewmst u [TpocTpaHCTBO € 3ariaBHBIX OYKB OyQyT O3HAYATh MX MPUHAJICKHOCTD
K OOJBIIMM KX BEJMYMHAM M TUIOCKOCTSIM, @ BpeMsi M MPOCTPAHCTBO C MPOIMKMCHBIX
OyKB SIBIISIIOTCS UX BHYTPEHHUM CONEp)KaHMEM, KaK UX BHYTPEHHHE BpeMs U Ipo-
CTPAHCTBO.



Teopuid MpUHAJIEKUT coBeTckomy acTpoHoMy H. A. Kosbipesy,
KOTOPBIN JIOKA3bIBAJI, YTO UICTOUHMKOM SHEPrUM 3BE3] SIBJISIET-
cd... «caMo Bpems».

[To Teopuu Ko3swipeBa, KoTopasi, KCTaTu, ObljIa MOATBEPK/Ie-
Ha MHOKECTBOM €r0 OPUTMHAJIbHBIX SKCIEPUMEHTOB, Bpems —
CJIOXKHBI (PUBMUYECKUI OOBEKT, 00JIA/IAIONINN MaTepUATbHBIMU
XapaKTepUCTUKAMU, B YaCTHOCTH SHeprueit. OgHO U3 ero nposip-
JIeHUI — u3yuyeHue, HazBaHHOe Ko3bIpeBbIM «JIeCTBUEM Bpe-
MEHU»: «ITO U3TYyYEHHE MOKHO PErUCTPUPOBATh YYBCTBUTEb-
HbIMH MEXAHUYECKUMH CUCTEMaMU (KPYTHJIbHBIE BECHI U T. II.),
OHO OTPaXAETCsl OT 3€PKaJIbHBIX IOBEPXHOCTEN MO 3aKOHAM I'e0-
METPUYECKON OMNTUKHU, YTO IMO3BOJISIET UCHOIb30BaTh VI Ha-
OmroieHu i OOBIYHBIE 3€PKaJIbHBIE TEJIECKOITBL. A TaK Kak BpeMs
HE JIBUKETCS, a MOSBJISIETCS Cpa3y BO BCEW BCEJIEHHOW, TO WH-
(popmarms pacripocTpansieTcs MTHOBEHHO — ObicTpee cBeta! [o-
3TOMY TaK MOXXHO PETMCTPUPOBATh HE TOJIBKO BUAUMBbIE MOJIOKE-
HUS CBETUJI (T/Ie OHU OBLITH, KOTJIA UCITYCKAJIM CBET, JIWIIh ceivac
JOMISIINN A0 3eMJIN), a UCTUHHBIE, T7Ie OHU HAXOAATCS cerluac
(pmznueckun. HeBeposATHO, HO pe3ysbTaThl IPEKPACHO COIJIACY-
I0TCSI C TIPOrHO3aMH, OCHOBAaHHBIMM Ha HAOJIOIEHUW BUJUMOTO
TTOJIOXKEHU S CBETHJT M X JIBUKEHUS. . .

Ecnmu CosnHlile He «CKUTaeT» HUKAKOTO «TOPI0YEro», a «CBe-
TUT» 32 CYET BEYHOTO U BE3/IECYILIErO BpEMEHU, TO U B OyayIleM
€ro He KJET HUKAKUX KaTtacTpod), HeN30eKHBIX ITPH TePMOsIIIED-
HOM OOBSICHEHUM» .

DT1a Teopusi NOATBEPKIAET HAIIM MTPEATIONIOKEHUS O TOM, UTO



CorHIle — 3TO BBIMYKJIasi IJIaHETa BpEMEHH C «HebecaMm» BHYT-
pH €€, Y KOTOPOU TMOJIHOCTBIO OTCYTCTBYET IMPOCTPAHCTBO. B pe-
3yJIbTaTe ITOIO OHA OKA3bIBAETCSI B LIEHTPE MPOCTPAHCTBEHHOM
reJMoleHTpuueckor cucreMol KonepHuka, Tam, Iie OHO OTCYT-
crByet. [lonyvaercsi, 4yTo 3a rpaHULEN TEPMOSIIEPHOTO CJIOS,
BHYTPH €T0, MOJIHOCTBIO OTCYTCTBYET IPOCTPAHCTBO. BHYTpH ero
CYLIECTBYET TOJILKO BpeMms ¢ ero sHepruer. CosHIe OKa3bIBaeT-
sl IUIAHETO BHYTPEHHETO BPEMEHU T€TUOLIEHTPUUECKON CUCTE-
Mbl KonepHuka, BOKpYr KOTOPOH BpalllaloTCsl IPOCTPAHCTBEH-
HbIE TUTaHETHI, (POPMHUPYS COOO0M €€ TPOCTPAHCTBO.

Ham ocranoce, 111 HOJHOTEl PACCMOTPEHUSI 3TOTO BOIMPO-
ca, COEAMHUTh JBe cucteMsbl requoueHTpuyeckylo (IIpocrpan-
CTBa) M reoueHTpuueckyro (Bpemenu) Bmecre. B atom ciydae
MBI IOy 9MM eml€ Ootee MOMHYI0 KapTiHy Muposaanus ConHeu-
HOUW CHCTEeMbI, KOTOpasi yke He OyldeT TOJBKO IMPOCTPAHCTBEH-
HoW. OHa yKe OKaXeTcsi COBMEIIEHHOW IPOCTPAHCTBEHHO-BPE-
MEHHOU CUCTeMON MUPO3IaHMUS.

ToJIBbKO 171 TOrO0 HaM KaK-TO CHAa4YaJ1a MPUAETCA COBMECTUTD
mesxty coooit mup [IpoctpancTBa u mup Bpemenu. K Hareit pa-
JOCTH, ITO YK€ cAenaHo. Yxe numeercs «Enunas teopust Mupo-
3MaHUsT», KOTOpasi MX cyMmesa OObeqMHUTh. B OCHOBE equHeHus
9TUX JBYX MUPOB JIEXUT «3JIeMEHTapHas CTpykTypa HaBu» [6].
OHa Mo3BOJISIET HaM OIpPEAeUTh TOUHYI0 cTpyKTypy ConHeu-
HOW CHCTEMBI, pacrnosaraioulyiocs B 3tux mupax. Ho cHauana
HaM MPUAETCA OIKCATh «3JIEMEHTAPHYIO CTpyKTYypy HaBu» (na-
nee 9CH), Ha ocHOBE KOTOpPOU CTPYKTYpHO (popmupyercs Bee-



JieHHas1, B ToM uncie u CoimHeuHast cucrteMa [6].



I'napa 2. 9CH B mupo3anum
CoJHe4YHOHN CHCTEMbI

«EnuHas Teopust MUpO3gaHUs», KOTOPasi JOKHA COSTUHUTD
B ceOe BCE XKMBOE U HEKMBOE, yKe CYIIECTBYeT [6], HO y4EHBIMU
OHa ellE He ucnosb3yercs. [loka ke B MUpe HayKu MpOoAoIKa-
I0T CYILLIECTBOBAaTh MHOKECTBEHHBIE TMIIOTE3bI U MPEIOI0KEHH
1o e€ cozmanuio. [laxe ObUTH ONBITKY €€ (hOPMUPOBAHUSI HA OC-
HOBE KaKMX-TO «CTpyH». TOJIBKO BCE OHM UMEIOT CBOM HEIOCTAT-
KM M He JAI0T 11eJIOCTHON eIMHON KapTHHbBI MHpa, KOTOPYIO Obl
HayKe XOTeJIOCh UMETh. [Ie10 B TOM, UTO BCE COBPEMEHHbIE TEO-
pYU €AMHCTBA CO3/IaBAJIMCh Ha 0a3e TONBKO MAaTepHAIbHBIX 3HA-
HuM. TONBKO BOT OIMH MaTepUAJIbHBIN MUP CO BCEMU €TI0 YaCTH-
L[aMH ¥ JIEMEHTAMU HUKAK HE MOXET JaTh IIOJTHON KaPTUHBI MU-
po3aanus. OH UMeeT OTHOLLIEHUE TOJIBKO K [IpocTpancTBy 1 Ma-
TEPUH, A ITO EIIE HE BCE MUPO3IAHKE, & TOJILKO €ro Majias po-
CTPaHCTBEHHAas 4acTh.

Kpome marepuasibHbIX 3HaHUH, €€ CYILECTBYIOT 1yXOBHBIE
3HaHUs1, KOTOPbIE TOYHO TaK K€ HaXOASTCS B MOUCKE €JUHCTBA
Mupo3aanus. JlyXOBHOCTb UMEET OTHOLIEHUE K Mupy Bpemenun
Y €r0 DHEPIUH, HO U 3TO HE BCE MUPO3JaHKE, A TOJIBKO €ro Majas
BpeMeHHasi 4acTb. OObeTUHUTH MaTepUAJIbHBIE U TyXOBHBIE 3HA-
HUsI B €JUHOE 1IeJI0e M0Ka He MOJTy4yaeTcs: akaJeMUIecKas Hay-
Ka CYIIECTBYeT caMa Mo ce0e; TyXOBHbIe 3HAHHS — CaMH IO Cce-



6e. Ilo nmpuurHe Takoro pasjejeHus 3HAaHUW HAUTH TO CBA3YIO-
11ee 3BeHO, KOTOpoe Obl COEIMHUIIO PaHee HECOSTUHSAEMOE: K1~
BOE U HEXMBOE, MaTepUAIbHOE U TyXOBHOE, HAyKe MOKA HUKaK
HE yHaeTcsl.

CerongHs akajeMuyecKas HayKa B MOMCKaX MUPO3JaHUsl CO-
cpenoToumiack Ha 6030He XuUrrca, KOTOPBIi OHa TaK YIMOPHO XO-
4yeT BUJIETh CBA3ymollel yactutieil. Ho mobas vactuia o6s13a-
TEJIbHO JIETUTLCS Ha OoJiee MeJIKUe JIeMEHThI, KOTOphIE el yxke
SABNATHCS He OyayT. CHauasa 3To Obuta aToMHast (PU3MKa, 3aTeM
cTaja AAepHOM (PUBMKOM, a CETOAHSA OHA yXe ABIAETCA (PU3H-
KO a5ieMeHTapHbIX yactull. Yro nanee? HoBoe aeneHue yxe va-
CTHII, HO /IO KaKoro ypoBHsi? Belb Tak MOXHO J1euThes A0 Oec-
KOHeuHOCTH. Uepe3 oiHU MaTepuaibHble YaCTUIIbl HayKa HUKO-
I/1a He CMOXEeM HAaWTH TO CBSI3YIOIIee 3BEHO, KOTOPOE OBl COeIH-
HUJIO UX BCE, aTOMBI, SIIPA, YACTHUIIBI U T. /1. Mek a1y coOoi. Bo3on
Xurrca, Kak 4yacTulia, HUKOTAA HE CMOXET CTaTh TAKUM CBS3YIO-
MM 3BEHOM, €CJIY TOJIBKO I/Ie-TO B OTHOM MECTE U Ha KAKOM-TO
OJJHOM YPOBHE, HO TOJILKO HE JJIsl BCETrO MUPO3JaHMUSI.

BeiBom HazpeBaeT MpOCTOii: MOKa CBA3YIOIIETO 3BEHA ISt
«EauHoi Teopun MUPO3IaHKS» Y HAYKU HET WK yxke ecTb? [leid-
CTBUTEJIbHO, TAKOE CBS3YIOIIEE 3BEHO B MUPO3JaHUU yXKe CYIIe-
crByeT — 310 DCH [6]. I ero onucaHusi HaM MPUIETCS UC-
M0JIb30BaTh, KpOME MaTepraIbHbIX 3HaHUH Mupa [IpocTpaHcTBa,
HEKOTOPBIE JIyXOBHbIE TIOHATHUS, KOTOPbIE HAM XOTs1 Obl KaK-TO
OOBSICHAT CYIIIECTBOBAHME TAKOTO CBSA3YIOIIErO 3BEHAa B MUpE
Bpemenn. YtoOHl ero ornucarh, HaM HEOOXOAMMO TOYHO 3HATh,



YTO OHO COOO MPEACTABJISET, YTO Mbl OT HErO JOJKHBI TIONY-
YUTh U KAKKUM XOTUM UMETh?

JaBaiiTe mormpoOyeM COCTaBUTh TpeOOBaHMS K TaKOMY 3JIe-
MEHTapHOMY CBSI3YIOLIEMY 3BeHy «EauHOW Teopud Mupo3jaa-
HUS», KOTOPOE Mbl XOTUM onucath kak CH:

— CBA3yOLIEE 3BEHO BCErNa [JOKHO OCTABaThCS OJHUM
Y TEM XK€ HE3aBUCUMO OT MPOCTPAHCTBEHHO-BPEMEHHBIX Mapa-
METPOB JII0OO CHCTeMbl MUPO3JaHHUs C €€ HAIOTHEHUEeM Marte-
pUel UK SHEepruen;

— IIpM €10 AEJICHUX OHO JI0JIKHO CHOBA OCTABATHCS CAMUM CO-
60i1, 0Opa3ys nomoOHOe cede CTPYKTYPHOE MHOKECTBO;

— MpU COEJVHEHUU HECKOJbKUX 3BEHbEB B €AMHYI0 (hOpMY
OHO CHOBa JIOJIKHO, oOpeTasi uX eIWHCTBO, OCTaBAThCSl CAMUM
co00ii;

— OT MUHUMAJILHOW OECKOHEYHOCTH MPOCTPAHCTBEHHO-BpE-
MEHHBIX MTAPAMETPOB CUCTEM JI0 UX MAKCUMAJIbHON OECKOHEYHO-
CTH OHO JOJIKHO OBbITh BCETrJ]a OMHUM U TEM XKe;

— OHO MOXKET IMO/JIeKaTh KBAHTOBAHUIO 110 BEJIMYMHE CKOPO-
CTH CBETA.

CoBeplIEHHO HEOXKUIAHHO Mbl IPUXOIMM K MOHATHIO (ppak-
Taja, KOTOphI BroiHe mMoxer ObitTh DCH, u ero reomerpuu:
«['eomeTpust BcTpevaromuxcsi B pupojie 00bEKTOB CaMBIX pa3-
JIMYHBIX Pa3MEPOB — OT aTOMHBIX MaciiTadoB 10 BceeneHHOM —
3aHMMAET 1IEHTPAJIbHOE MECTO B MOJIENISIX, KOTOPBIE CTPOSIT, UTO-
Obl ,,IOHATH Tipupony. [lo Tpaguimyu OCHOBON MHTYUTHBHOTO
MOHWMAaHM 1 TEOMETPUU TTPUPOLIBI CITYKUIA €BKJIMJOBbI TPSIMBIE,



OKPY>KHOCTH, U3 KOTOPbIX CTPOWJIA MPOCTPAHCTBA C IEJIOUYMC-
JIEHHOH pa3MepHOCThI0. OHAKO KJIACCUYECKUil HabOp reoMer-
pUYecKUX (Uryp: NpsIMbIX, OKPYKHOCTE U TOMY IMOJOOHBIX,
CTAaHOBUTCSl HE MPUMEHUMBIM [Is1 OIMCAHUS JUIMHBI PeK, Ie-
puMeTpa 03€p, opMbl 0OTaKOB M €IIE OrPOMHOIO MHOXKECTBa
APYruX MpHUPOAHBIX 00beKkToB. benya b. MannensOpot moBe-
Jan MUpy 00 OOBEKTax, Ui OMHUCAHUS KOTOPHIX HEOOXOIMMO
BBeJ/IEHHE HElleJIOUMCIIeHHBIX, JPOOHOPa3MEePHBIX IPOCTPAHCTB.
OH uM jan obbenuHsONIee Ha3BaHue — ppakran. s onwmca-
HUS TIPUPOAIHBIX 00pa30BaHUK HEOOXOOMMO HCHOIb30BaTh TO-
HATHUS HOBOW (DpaKTaJIbHOW TeoMeTpuH. [IpoOHYI0 pa3MepHOCTh
HOBBIX OOBEKTOB CTAJIM HAa3bIBaTh (PPAKTAIBLHON pa3MEpHOCTHIO,
KOTOPAasi ¥ CIIy’KUT KOTMYECTBEHHON MEPOM ONpeAesIeHUs CaMUX
(ppaxranos» [7].

Mbl He cTaHEM BKJIMHMBATBHCS B (PPAKTaJIbHYI0 T€OMETPHUIO.
OnHa HaM MHTEpecHa TOJIbKO B TOM IuiaHe, 4yTo DCH Moxer sB-
JIATHCS] TAKKMM 3JIeMEeHTapHbIM hpakTaioM sl BeenenHou u eé
(ppakTanbHOM reoMeTpur, KOTOpask CTOUT 34 BCEMU CTPYKTYpa-
MU €€ MUPO3/IaHHsI OT OECKOHEYHO OOJBIINX 10 OECKOHEYHO Ma-
JbIX BenmuuH. Ho Ham em€ ato npuaércs nokaszarb. OOpaiie-
HUEM K (ppakTaiy Mbl HEMHOIO OINEPEJUIM CBOE XK€ OIUCAHUE
DCH. Xorts oHa yke 1 OTKpbITa [6], JaBaiTe MOMbITAEMCS 3aHO-
BO €€ OTBICKATb.

Torna HaM HEOOXOIMMO OOPATHO BEPHYTHCS K MaTepUAIbHBIM
yactuiiam. Kakas marepuaiibHast yacTuIia MOKeT o0faaTh Taku-
MU CBOMCTBAMH CBSI3YIOIIETO 3BE€HA, KOTOPHIC MBI ONMCAJIN BbI-



e? EctecTBEHHO, OHA HUKAK HE MOKET ObITh UM: OHA HE JEJINT-
cs1 cama Ha ceOsl; IMeeT pasHbie (DOPMBI; 3aBUCST OT MPOCTPaAH-
CTBA M BPEMEHM; HE KBAHTYIOTCS MO ckopocTu cBeta. Ho eciu
9TO He MaTepuaibHas YaCTHIIA TO, YTO TOTJIa UM MOXEM OBbITh?

3/1ech BO3HUKAET MPEIOJIOKEHUE, YTO CBA3YIOIIEE 3BEHO
HE JIOJDKHO MIMeTh B ce0e HM MaTepuu, HU MPOCTPAHCTBA, HU
SHepruu, H1 BpemeHu. [losydaercsi, 4TO B HallleM MaTrepualib-
HOM MUPE TaKOT'O CBSI3YIOIIETO 3B€Ha HaM HUKAaK He HauTu. Bep-
HEE, OHO CYILECTBYET, HO HE pUHAJIeKUT Mupy IIpocTpancrea
u ero Marepuu. Ho ecii ero He MOXeT ObITh B HEM, TOT/Ia JIaBaii-
Te 0OpaTUMCs K JIyXOBHBIM 3HAHUSIM U TIOUITIEM ero Bo Bpeme-
HU. Ho 4TO B HEM MOkeM UMEThb T€ CBOMCTBA CBSI3YIOIIETO 3BEHA,
KOTOPbIE Mbl OITUCAJIH BhbIIIE?

HeoxuaanHo, mbl npuxoauM K noHsaTvio Co3HaHUs, KOTO-
poe, U3 AYXOBHBIX UCTOYHMKOB 3HaHWU (8], HE UMeeT OTHOIIIe-
HUSI HU K IPOCTpaHCTBeHHOW Marepuu, Hu K DHepruu Bpeme-
Hu. Ha BepxHel cTyneHn Mupo31aHus Mbl UMeeM HeKoe Briciiee
Co3HaHue, KOToOpoe OHY Ha3blBAT EnnHbM Wi BeeBblHUM;
YeJIOBEK UMEET CBOM YPOBEHb CO3HAHUS, UTO TOBOPUT HaM O Jie-
JieHnr EIMHOro Ha MHOXECTBO; HAyKa YK€ HE OTPULIAET HAJIM-
YyKe CO3HAHUS Y IEKTPOHA U Ipyror yactuiibl. Kak mbl yxe mo-
HUMAaeM, OHO BCE PABHO OCTAETCS TeM ke co3HaHueM. OHO po-
o6uTthcs camo Ha ce0s1. Ho uto mMbl mopa3zymeBaem oj| CO3HaHU-
em? JlaBaiiTe MOMbITaeMCsl HAUTHU €ro Olpe/ie/IeHHe.

Hrak, co3nanue — 3710. ..

TyT MBI IPUXOAUM K MOHUMAHUIO TOTO, YTO HA CAMOM [IENe



MBI HE 3HAaEM, 4TO TaKOE CO3HaHue. Bce ero panee JaHHbIe orpe-
JEJIEHWSI HUYEro He 3Ha4aT M TOYHO €ro He onpeaensaior. OueHp
4acTo B OIPEJENIEHUSX €r0 MyTaloT ¢ pa3yMoM. MbI 3T onpeze-
JIEHW A1 371€Ch IPUBOJIUTD HE CTAaHEM, a TIONBITAEMCS CO3ATh CBOE,
KOTOpoe Obl eMy B TOUHOCTH COOTBETCTBOBaJIO. Eciu cozHanue
IIPUCYTCTBYET BE3JE U JAKE B KAMHE, B aTOME, B JIEKTPOHE U T.
1., TO MOXXHO TOBOPUTH O €r0 BE3JECYIIIHOCTH, YTO HaM KakK pa3
HEOOXOIMMO B HEM UMETb.

[Tpexne, yeM JaTh eMy ONpEAEIEHUE, JaBaiTe 3aayMaeMcs,
a 4ro eme, kpome Co3HaHMA, CYILECTBYET BE3E U BO BCEM, KH-
BOM U HexuBoMm? Eciy MBI OTBETMM Ha 3TOT BOIPOC, TO MBI
NOMMEM, 4YTO cOOTBETCTBYeT CO3HAHMIO B HAILIEM MUPO3/IaHUN?
TOJIBKO 9TO NMOMOXKET HaM HANTU CBA3YIOILEE 3BEHO, KOTOPOE,
BO3MOJKHO, OyaeT Hekoel mpoeknueit Co3HaHusI Ha MEPO3JaHue
WU, BO BCAKOM ClTy4ae, Kak-To OyleT )KECTKO CBSI3aHO C HUM.

Wrak, uyro ke em€, kpome Co3HaHMSA, CYHIECTBYET BE3JE
Y BO BCEM?

Besne u Bo BcéM emi€ cymecrByer Ctpykrypa. Haxe cambie
3JIeMEeHTapHble MaTepUaJIbHbIe YACTHUIIBI 00JIaIaI0T COOCTBEHHOM
crpykrypoi. lo cux nop akagemuueckas Hayka CTpyKTypy OT-
JEJIbHO HE BBIIENAIA, a CUMTANIA €€ YEM-TO 3aKOHOMEPHBIM 15
Marepun 1 He CyHIECTBYIOIIEM CAMOCTOSITENIBHO. TOJBKO 3TO
He Tak!

Hapaiite Tenepb nonpoOyem JaTh onpenenaeHue CO3HaHHIO
yepe3 CTpykTypy: «Co3HaHHE — 3TO CAMOCYIIECTBYIOIIAS, CAMO-
JOCTaTOYHas1, CAMOCOBEPLICHCTBYIOIIAsA U T. 1. )kuBasg CTpyKTy-



pa, oco3HawIIas camy cedsi, KoTopast He UMeeT B ceOe HU Ma-
TepUM MPOCTPAHCTBA, HU SHEPIrUM BPEMEHHU, KaK U UX CaMUX.
Ona nmeet B ceOe TOIBbKO CBOM COOCTBEHHBIE BHYTPEHHHUE ,,Ma-
TEPUIO®, ,,5HEPTUIO, ,,[IPOCTPAHCTBO U ,,BPEMS", HE UMEIOIINX
HUKaKoro otHomeHus Kk mupam [IpocrpancrBa u Bpemenu Bee-
nenHou. OHa CyIIecTByeT cama 1o cede, He3aBUCUMO OT HAIIIETO
MUPO3/IaHus1, MOXET ,,)KUTh" BEUHO U HE MOXET ObITh YHUUTO-
’K€Ha WM pa3pylIeHa.»

Takum CBSI3YIOIIMM 3BEHOM MOKET OKa3aTbCsl TOJIBKO HEKast
SMeMeHTapHast CTPYKTYypa, KoTopasi hopmupyeT coboit Bcio Enu-
Hylo Ctpykrypy muposnanus Beenennou. Haiitu e€ Ham momor-

Ja popmyia DHIITENHA: E=mC? [6]. OHa, MpU €€ Pa3JIoKEeHUH,
npuBesia HAC K TAKOW JIEMEHTApHOW CTPYKTYpe, KOTOPYIO MBI
Y Ha3BaIM «3jieMeHTapHou cTtpyktypor HaBu» (QCH). E€ mbl
M300pa3uiIv Ha PUCYHKeE 3.

OCH npeacraBisier cOO0 CUCTEMY U3 «IISITH KOJEI»: OUH
OOJIBIIION KPYTr M YeThIpe MaJbIX Kpyra. BosbImon Kpyr siBiis-
eTcsl OOBeIUHSIONIUM KPYroM JUisi MajbIX KpyroB. Bce kpy-
TU, 1O OOJBIIIOMY CYETY, MPEACTABISIOT COOOW KBAaHTHI CBETA.
B GosbiiioM Kpyre Mbl IMEeM YeThIpe CEKTOPa, B KOTOPBIX pac-
TMOJIOKEHBI PA3HOMOJISIPHBIE MJIOCKOCTH MPOCTPAHCTBA U BpeMe-
Hu (+S, —T, —S, +T). Masble Kpyru HaroJHSIIOTCS CBOUMU
TUNAMH YaCTHUIl, KOTOPbIE [0 CBOMM CBOMCTBaM OYJIyT COOTBET-
CTBOBATh CBOEMY CEKTOPY OOJIBIIIOro Kpyra. Becero mMbl momyva-
€M 37IeCh YeThlpe MX TUIIA: MATEePUATbHBIE YACTHIIBI MOJOKU-
TEJIBHOTO MPOCTPAHCTBA; MaTepUaIbHBIE YaCTHIIbI OTpUIIATE b-



HOT'O IPOCTPAHCTBA; YaCTHUIIBI SHEPIHH TIOJIOKUTEIBHOTO BpeMe-
HU Y YaCTHIIbl SHEPTUU OTpuliaTeibHOro BpeMeHu. [lonHoe omnum-
canue DCH no Bcem ceKTopaM Kak B CTATHKE, TaK U B JUHAMUKE
y’Ke CyIIecTBYeT [6] 1 3/1eCh MbI €10 MPUBOIUTH HE CTAHEM.



DnemenTapHas cTpykTypa Hasu

Marepus . Dueprus
OTpHUIATEIILHOTO — OTpHLATEIBHOIO
[Ipocrpancrsa Bpemenu

Dueprus : Marepus
MOJIOKHTEIBHOTO

Bpemenu ///rl

[’ paHHIIBI CEKTOPOB,
cMeHa (a3 cocTosHmi

[Tpo&rpancTsa

bonbioi
prl"

Masslii Kpyr

T I -- Homepa MabIX KPyroB
A -- (haza COCTOAHHUSA NEPHOIA
manoro kpyra 90°u 270°
A = cba'sa COCTOAHHUA MEpHOaa
masoro kpyra 0% u 180°
1,2, 3, 4 -- HOMepa NepHoIOB MaJIoro Kpyra

Puc. 3

Hagaiite Tenepb npoaHaimsupyem ceorictea DCH ¢ remu, uto



MBI paHee YKa3blBaJIM JIs CBA3YIOIIETO 3BeHa MUPO3IaHMS:

— ecni pas3pymmts 31y DCH pucyHka 3, ToO MBI IOJTyYUM Ye-
ThHIPE aHAJIOTMYHBIX MeHbIIMX DCH, KOTOPIMU CTaHYT €€ MaJIble
KpYTH;

— €CJIM Mbl COeTMHUM Mexay cobor yetbipe DCH pucyHka
3, To MbI iomyurM Oosbiyio DCH, rre yxe ux Oompime Kpyru
CTaHyT MaJibiMu Kpyramu Oosbireit DCH;

— 9CH Bceraa ocraHeTcsl TOM K€ CaMOU HE3aBUCUMO OT ITPO-
CTPaHCTBEHHO-BPEMEHHBIX MTApaMEeTPOB JTI0O0IM CUCTEMBI MUPO-
3[1aHUS C €€ HANIOJJTHEHUEM MATepUEr UJIU SHEPIUeu;

— 9CH nopie:xuT KBAaHTOBAHUIO M0 BEJIMUMHE CKOPOCTU CBE-
Ta, YTO MO3BOJIsIET POPMHUPOBATH IIJIAHETAPHBIE YPOBHU BceneH-
HOW;

— €CJIM MBI TIOTHOCTBIO YOepéM u3 cTpyktypsl DCH npocTpan-
CTBO U BpeMsl, MaTepUIO U SHEPIUio, TO OHA CTaHET MOJoOueM
«MaTeMaTUYEeCKOM TOYKHU», HO BCE PABHO OCTAHETCS] TAKOBOM,
KaK MOKa3aHa Ha PUCYHKe 3.

Bce coiictBa cBasymomero 38eHa 1 DCH coBnanm mexay co-
001, 4TO MOATBEPKIAET HAM BO3MOXKHOCTbh Ha3BaTh €€ CBSI3YIO-
MM 3BEHOM MHUPO3[1aHUSI.

X0Ts, Ha PUCYHKE 3 MBIl OIPEAETWINACH C MPOCTPAHCTBOM
¥ BpeMeHeM, HO ux nmapameTpsl BHyTpyu DCH MoryT ObITH T00BI-
MU, YTO IS aTOMa, 4TO, HallpuMep, Jis ratakTuku. CTpyKTypa
9CH or 31oro He usmensercsa. OHa BIOJIHE JOCTOMHA HA3bIBATh-
cs1 anieMeHTapHbIM ppakTasioMm Beenennoit. 9ta DCH nonyuaer-
csl «HeyOuBaeMoi». VI3 He€ MBI yke BIOJIHE MOXKEM MOCTPOUTh



CTPYKTYPHYIO TEOPUI0 MUpO31aHus, caenas DCH e€ anemenTap-
HBIM CBSA3YIOIIMM 3BEHOM.

N3yyaa corctea DCH, Mpl NpUIUIM K TOHUMaHMIO TOTO,
YTO OHA 00S3aTeNIbHO JOJKHA CYILIECTBOBAThH B Mape: €CJIM Mbl
umeeM, Haripumep, DCH Gosnbirero nonoxutensHoro [Ipoctpan-
CTBA, B KOTOPOM OHAa PacCIojiaraeTcsi, To 00s3aTeIbHO OHA CBSI-
3bIBaeT ¢ c000il BpeMsi co CBOMM 3HAKOM COCTOSIHHMSI, KOTOPBIA
oIpeieNsieT TOJbKO HarpasieHue BpaieHus BHyTpu DCH. Tak
Kak Jo0oe [IpocTpaHcTBO HE MOKET cyliecTBoBaTh 6e3 Bpeme-
HU, TO psanom ¢ DCH, Hanpumep, nonoxutensHoro IIpocrpan-
CTBa TYT ke BO3HMKaeT Bropass DCH, Hanpumep, oTpuIaTesb-
Horo Bpemenu. [IBe Takue B3aumocBsizaHHble DCH naior Ham
B CYMMe yxke «enunylo crpykrypy Haem» (manee ECH), koro-
past m300pakeHa Ha pucyHke 4. Ha HEM n300pakeHsl 1BE B3auM-
Ho-nieprieHauKysipHbie DCH, 00belMHEHHbBIE B €IMHYIO CHCTe-
My ¢ AByMms HysleBbiMU LieHTpamu: Og rutockoctu [IpocTpancTBa
u 0; umockoctn Bpemenn. Cama xe ECH moxer pacronararscs
i B 6onbiieM [IpocTpancTBe, niau OonbilieM Bpemenu ¢ pas-
HBIMM 3HaKaMu cocTtosiHui. Ha pucyHke 4 ornpeznesneHa npuHaj-
nexnoctb ECH+S no mockoctu neBort DCH4S ceporo 1Bera,
TOJIBKO 3TO BCE OTHOCUTEJIBHO.

ECH pucyHka 4 nipesictaBisieT coO0i AUTIONb, KOTOPBIA MMe-
€T MPOCTPAaHCTBEHHO-BpeMeHHOM 3apsi. C OJHON ero CTOPOHBI
oH Oyzert 3apsaoM IIpocrpaHcTBa, ¢ apyroit — 3apsiiom Bpeme-
Hu. ECH camu MOTryT coequHAThCS MeX1y coOoM, oOpa3ys 0o-
nee cnoxHble aneMenTsl CTpykTypbl. Hanpumep, onna ECH 06-



pasyeT CTpyKTypy aroma Bogopoaa; 1se ECH — atoma renus; tpu
ECH - atoma nutus u T. 1. [6] Ha pucynke 4 Mbl Jake mokasa-
m, uto 31a ECH 06benuHsieT coOoii ABe MiaHeTapHbIE CUCTEMBI:
reJIMOLIEHTPUYECKYI0 cucteMy KonepHuka ¥ reoueHTpruYecKyio
cucremy [Ironemes.

Enunas crpykrypa Haeun

ECH+S

Connie

3emis

DCH+S DCH-T
leymoneHTpHYeCKas I'eonenTpuyeckas
cucrema Konepruxa cucrema Ilronemesn

Puc. 4

KoneuHo, 310 noka Bcé — npeanonoxenus, Ho kak ata ECH
Oyner paboTaTh B HallleM MHpE, Bellb 3/1€Cb MBI YK€ MOXKEM
MMETh KOHKpETHbIE Npumepsl? JlaBaiiTe BO3BMEM ISl ITPUMeE-



pa XOPOIIIO U3BECTHBI HAM aTOM BOJOPOAA U MOMBITAEMCS OIH-
carb ero uepe3 ECH pucyHka 4, n6o ¢ rjiaHeTapHbIMU CUCTEMA-
MU HaM 3TO OyZIeT clieJIaTh HAMHOTO CJIO)KHEE: MbI HE TAK MHOTO
uMeeM 1o HUM 3HaHui. [IpoBepum Ha HEM, CTPYKTYpPHO, HAJIU-
YyKie BOCbMH MaJIbIX KPYT'OB, KOTOpPbIE (POPMUPYIOT CBOU YaCTHUIIbI
B €r0 aTOMe.

Wtak, aToM BOoAOpoJa UMEET OIUH 3JIEKTPOH, OIMH MPOTOH
Y OVH HEUTPOH. DJIEKTPOHY HaM TYT k€ yNa€Tcsl HAUTU aHa-
JIOTUIO, TIOTOMY YTO OH MOXOX Ha IUIaHETY, BPaIIAIoILyIoCsl BO-
KPYT yAaje€HHoro LeHTpa [6]. Dnexkrpon B DCH4S pucyHka 4 ro-
J00€eH TIaHeTe MOJIOKUTENIBHOTO MPOCTPAHCTBA, MPEANONI0KUM
3TO M PACCMOTPUM OCTaJIbHBIE MaJIble KPYTM OTHOCUTEJIBHO €TO.
[IpoTOH mpeacraBiseT 11 HAC CEPhEZHYIO 3araJKy, Tak Kak OH
OIVH, a ocTaBIIMXcs «mwaHeT» B DCH+S ocranock eme Tpu.
He Gynem cnaBatbcsi 1 IPOHUKHEM CBOUM pa3yMOM BHYTPb MPO-
ToHa. JlJis Havyana 1aauM eMy OonpeaesieHue:

«[IpoToH — cTaOuibHAs YacTUIAa U3 Kjacca aJpoOHOB, PO
aroma Bojopofa. ... C COBpeMEHHOW TOYKM 3PEHMs, MPOTOH
HE SIBJISIETCSI UCTUHHOM 3JIEMEHTApHON YacTHUIIed: OH COCTOMUT
U3 JIBYX U-KBApPKOB C JIEKTPUUYECKUM 3apsA0M +2/3 (B eIMHUIIaX
JIEMEHTAPHOTO 3apsiia) U OOHOro d-KBapKa C JEKTPUUYECKUM
3apsiiom —1/3. ... Ckopee, IPOTOH HAIIOMHUHAET OOJIAKO C pa3-
MBITOU TpaHMIIECH. ..» [9].

DTOMY OIPEJeSIEHUI0 MOXKHO TOJIbKO YAMBHUTBLCS, HACKOJIBKO
OH TOYHO COIVIACYeTCsl C HAILIMMU BBIBOJAMU: OH COCTOUT U3 TPEX
KBAapKOB, BO3MOXXHO, SIBJISIIOIIMMUCS STUMU TPEMs HEJO0CTalo-



MU MaJIbIMU Kpyramu (—S, +T, —T) pucynka 3. Tpu mabix
Kpyra JOJDKHBI COOTBETCTBOBATh TPEM KBapKaM NpoToHa. iMeH-
HO OHM JOJIKHBI MX (pOpMHUpOBaTh. [laBaiite mpoBEpUM 3TO.
Yro coboM, Mpy TaKOM CPaBHEHUU, MPECTABISIOT U-KBAPKHU,
KOTOpBIX B sifipe aroma ABa? He 310 Jiv Halm ABE CUCTEMBI Bpe-
Menu (+T, —T), Beab UX Takke ABE, KaK U-KBAPKOB B MPOTO-
He? OHM pacnosaraiorcsl B IVIOCKOCTSIX BHYTPEHHETO BPEMEHU
NEPIEHIMKY/ISIPHBIX TIOCKOCTU IIPOCTPAHCTBA (+S) C 3/IEeKTpo-
HOM M UMEIOT pa3HbIi 3HAK COCTOSIHUSA. MBI CO CBOUM MaTepu-
aJIbHBIM BUJICHUEM PaCCMATPUBAEM BCE ITU CUCTEMBI B HYJIEBOU
TOUKE, B ICHTPE MOJIOKUTEIBHOIO MPOCTPAHCTBA, IJIE OHU U MO-
I'yT HaXOAUThCA. BHyTpeHHMEe CBOMCTBA MaJIbIX KPYTOB BPEMEHU
MEXIy COOOM MOTYT OTJIMYATHCS, KaK y JIEKTPOHA, Pa3BEPHYTO-

ro na 360°. D1u cucremsl BpEMEHU JJOJIKHbI HAXOASTCS B LIEHTPE
9CH+S u, cCOOTBETCTBEHHO, B SIJpe aTOMa.

Hamutach aHasiornst OCTaBLIEHCS CUCTEMBI C OTPULIATEIbHBIM
BHYTPEHHUM IPOCTPAHCTBOM —S — 3TO, BO3MOXHO, d-KBapK.
B aTome Boopoaa HaIuoch MECTO 151 CUCTEMBI OTPHUIIATENTbHO-
'O MPOCTPAHCTBA, KOTOPOe Mbl UCKaIM. OH, ¢ MaTepraIbHOM MO-
3UITUH, TaKke oKakercs B ieHTpe DCH+S, nbo He MoxeT Haxo-
JUTHCS B IJIOCKOCTH MOJIOKUTEIBHOTO IPOCTPAHCTBA, /I OTCYT-
CTBYET OTpHLaTesibHOE MpocTpaHcTBO. [logyyaercs, yto DCH+S
pUCYHKA 4 TOJIHOCTBIO 00ECreunBaeT aToM BOAOPOAA SMEKTPO-
HOM U TpeMsl KBapKaMu ITPOTOHA.

¥ Hac e1g ocrascs B arome BOAOpoa HEUTpoH. Omuiiem ero:

«HeluTpoH — HeWTpasibHasA 4acTHUIA, OTHOCAIIASCS K KJac-



CYy a/IpOHOB. ... Bmecte ¢ mpoToHaMu HEUTPOHBI BXOJSAT B CO-
CTaB aTOMHBIX fA4ep. ... Kak ¥ npoToH, 1 npoune agpoHsbl, HEU-
TPOH HE SABJISIETCS UCTUHHO JIEMEHTAPHOU YaCTULIEN: OH COCTO-
UT U3 OJHOTO U-KBapKa C JEKTPUUECKUM 3apsAaoM +2/3 u AByX
d-kBapkoB ¢ 3apsaomM —1/3, cBSI3aHHBIX MEXKIY COOOU TITI0OH-
HBIM TIOJIEM» [9].

OnATh MBI IMEEM ITOJTHOE COBITA/IEHUE U YKE, YEPE3 €r0 OIpe-
JeJIeH’e, MOKeM OMKMCaTh COOTBETCTBUE KBAPKOB HEUTPOHA MOKA
TOJIBKO TPEM MaJjibiM Kpyram DCH—T. [TocmoTrpute Ha Konnue-
CTBO KBAapKOB HEUTPOHA — UX TPH, & CKOJIBKO HAXOAMUTCS MaJIbIX
kpyros B DCH—T? Yertsipe. [Toka y Hac OJTHOTO COOTBETCTBUSA
HEeT, HO JIa)Ke eCJTM Mbl HAlIEM aHAJIOTU XOTsl Obl TPEM U3 HUX,
TO 3TO yXke Oy/leT HeuTo.

Wrak, onHa 4yacTvlia u-KBapK, paHee B MPOTOHE — 3TO OJUH
u3 Manbix Kpyros Bpemenu (+T, —T) B 9CH+S. B Heutpone
39TO yXke OyJeT U-KBapK ¢ MoJIOKUTEIbHBIM BpemeHeM (+7T). U Ta-
KOU U-KBapK B HEUTPOHE eCTh M Bcero oauH. Yactuil ¢ oboumu
3HAKaMU IPOCTPAHCTBA, d-KBapKH, Mbl UMEEM B HEUTPOHE [IBE.
Panee B mpoTOHE MBI Onpeaeaniy, 4to d-kBapk — 3TO cucTeMa
npocTpaHcTBa. [IBa d-KBapka HEMTPOHA — 3TO JBa MaJIbIX Kpyra
npocrpaHcTia (+S, —S) B 9CH—T.

HeiiTpoH, KOTOpBI MBI HAOMIOAAEM B IPOCTPAHCTBE, KaK OKa-
3bIBaeTcs, oOpasoBaH Tpemsi MaibiMu Kpyramu DCH—T (+T,
+S, —S). ¥V Hac ongTh modtH BCE COIIOCH, TOJBKO HHUKAK
HE MPOSIBJISIETCS TIOCJAEAHUA YETBEPTHIM MaJbll KPYr OTpHUlIa-
TenbHOro BpeMeHu (-T), KOTOpsiil siBisieTcss Kak Obl OCHOBHOM



yacruiier iockoctu Bpemenn DCH-T. Ona nomxkHa HAXOAUTh-
cs1 Ha opOWTE Kak TUIAHETa, BpAINAOIIasicsl BOKPYT HEUTPOHA,
KaK JIEKTPOH — BOKPYT MPOTOHA. BCE €710 B TOM, YTO OHA, BO3-
MOXHO, JEMCTBUTENBbHO He Haxoautcs B 1ieHTpe DCH—T. Dra
cuctema (-T) B atome Bogopoyna MOXeT ObITh pa3MbITOR. Mbl
He MOXeM (PUKCHPOBaTh €€ BpeMsi CBOMMHY IMPUOOpaMu, HO OHA
MOJKET OKa3bIBaTh BIMSHUE HA HEKOTOPBIE XapaKTEPUCTUKH aToO-
Ma, B TOM 4YUCJIE€ Ha ero maccy. MoOXHO NpernoNokuTh, YTO
9TOM CUCTEMOM OTPHUIIATEIbHOIO BpeMEHH! B aTOME BOIOPO/Ia MO-
KeT ObITh IO3UTPOH. OH OynieT MoJOOEeH BHIBEPHYTOMY HAM3HAH-
Ky 9JIeKTPOHY, TAKO pa3MbITON «ILJIAHETOI BpeMeHH ¢ HeOeca-
MU BHYTPH HE€», a HE CHAPYKU Kak Yy aneKkTpoHa. [loatomy ero
OYEHb TPYITHO OOHAPYKUThH B CTPYKTYype aToMa BOAOPO/A.

Hawm ynanoce yepe3 ECH pucynka 4 naxe ykasarb Ha IpH-
CYTCTBHE TIOBUTPOHA B atomMe Bojopona. OH 00s13aTeIbHO JI071-
’KE€H CYIIECTBOBATh B HEM, Jja’Ke MPOCTO /111 pABHOBECHUSI ATOM-
HOU cucTeMbl. Ero BO3MOXHOE MECTOHAXOXKICHUEM OYIIET SIAPO
aToMa, T7ie OH MOXKET OBITh CHJIHO Pa3MbITHIM U ITOJ00eH «00a-
Ky». Ho ecm BoidiTu u3 [IpocTpaHcTBa, TO, MPEANONOKUTENBHO,
OH OyleT pacrnosaratbCsi BOKPYT JIEKTPOHA, OOBOJIAKMBAS €ro
Y Bpalllasich BMECTE C HUM BOKPYT LieHTpa Macc atroma. Ero npes-
CTaBJIEHME MOKHO TTPETOIOKUTh TAKUM: OH Oy/IeT TEMHBIM pa3-
MBITBIM OOJIAKOM BOKPYT 3JIeKTPOHA.

WTtak, Mbl 1oly4aeM B aToMe BOJAOPOJA Kak Obl JBa pa3HbIX
atoma: atoM [IpocTpaHcTBa (IPOTOH IUIIOC ANIEKTPOH), CTPYKTYP-
HO a”ayornyHeii DCH+S, n arom Bpemenn (HEUTpoH 1 No3u-



TpOH), cTpyKTypHO aHanoruyubii JCH-T [6]. Tonpko B 3TOM
CIydae aToM BogopoAa OyneT MMeTh MOJHOCTBIO 3aKOHUEHHBIH
Y ypaBHOBEILIEHHBIN BU. ITOr MOXKHO 0O003HAUYUTh TAKUM: aTOM
BOJIOpO/IA 10 CBOEW CTPYKType nonHocThio nogodeH ECH, uro
HaM 1 TpeOOBAJIOCH JI0KA3aTh.

Hagaiite Teneps paccmorpuM ECH ¢ mo3utinn 60mpImmx mpo-
CTPaHCTBEHHO-BPEMEHHBIX MapaMeTpoB, HAIIPUMEP C MO3ULIUU
Conueunout cuctembl. Kak ona crpykrypHo Bruiercss B ECH?
C 3T0i1 11eJ1bI0 MBI PACCMOTPUM TE€JIMOLIEHTPUUYECKYIO CUCTEMY
KonepHuka, TONbKO /11 MPOCTOThl IOHUMAaHUsl OCTaBUM B Hel
CoJHIle M ero IIOCKOCTh MPOCTPAHCTBA +S, YTOObI MOMYYHUTh
noJiHbIA cTpyKTypHbI aHasior DCH+S. EcrectBeHHO, Bce eé
TUIAaHeTHl OyJIeT BpaIaThcsl Mo OpOUTE B MOJOKUTETLHOM MPO-
CTPaHCTBE +S U K HUM, KaK K 2JIeKTPOHY, Y HAaC BOIIPOCOB HE BO3-
Hukaet. A Bot CosHile Torja npeactaért nepe HaMu Kak MoJTHbIN
aHaJIOT IIPOTOHA, TO €CTh C TPEMSI MHOKECTBAMH ILJIAHETOB-KBAp-
KOB (10 BOCEMb IUIAHET Ha Kaxablid Majbiii Kpyr DCH) BHyT-
pu Hero. Mbl, A€HCTBUTENBHO, HE 3HAEM BHYTPEHHETO CTPOEHUS
CoJHua U1 BIOJHE BO3MOKHO, YTO OHO MX B cede, MoJ0OHO Mpo-
TOHY, uMeeT. Jlesio B Tom, uTo Bee ocraBimecs miockoctd DCH
+S (—S, +T, —T) Ham co Bcem uX CONEPKUMBIM U3 TOJIOKHU-
TesbHOro [IpocTpaHcTBa HE BU/IHBI M, KaK B aTOMe BOAOPO/a, OHU
JOJDKHBI Oy/IyT HAXOIMTHCS B €r0 HYJIEBOM LIEHTPE, BHYTPH Tep-
MosiiepHoro nosica ComnHita. [Jasaiite nomyctum 3to. B cooTBet-
crBuu ¢ ECH, mbI nonyyaem BHyTpu CosiHIIa BCE, UTO HE OTHO-
CUTCA K NOJI0KUTeIbHOMY nipocTpancTBy DCH+S. Koneuno, ec-



JI1 Tenepb TOBOPUTH O MOJIHOMN cTpyKType COTHEYHON CUCTEMBI,
TO caMH¥ MpeZCTaBsieTe, YTo OyaeT HaxonuThes BHyTpu ComHia?
BHyTpenHss cTpykTypa «sapa» CoiHIIa, MojydaeTcst JOBOJIBHO
CJIO’KHOM.

HaBaiite moka ocrtaBuM 3T0. Ham ceiiuac mHTEpecHee Io-
HSATH, a Kakou aHasior B ConmHevnoit cucreme Oyner y SCH—T?
Ectb 71 B Hell BOOOIIE Kakasi-TMOO TUIaHeTapHasl CCTeMa OTPH-
uaresnbHoro Bpemenu? Kak HU cTpaHHO, HO TaKWe 3HAHUS Yy HAC
yxe ecTb. OHa JEeHCTBUTENIBHO CYILECTBYET, U BeJMKUi [1Tone-
Mell HaMm e€ aan [6] — 9To ero reoleHTpuyecKas IJiaHeTapHas
cucTeMa, KoTopasi UMeeT OTHOIlIeHHe K BpeMeHu He3zaBUCHMO
OT ero 3Haka coctosiHus. [1o ero BUIEHUIO, B IIEHTPE CUCTEMBI
Bpemenu Haxoautcst tuianeTa 3emiis, MofgoOHast HEUTPOHY aTo-
Ma Bogopoaa. Toraa BOKpyr 3TOro IeHTpa JOKHA BpaIlaThCs
TUIaHeTa OTPUIIATESILBHOTO BPeMEHH ¢ «HeOecaMu» BHYTpH [6],
KaK y MO3UTPOHA. Mbl HEOXKUJAHHO MPUXOAUM K OTKPOBEHUIO,
YTO IUIaHEeTa 3eMJIs MOXKET He SIBJISIThCS ILTAHETOM IeTUOLIEHT PU-
yeckor COJIHEYHOM CUCTEMBI U 1aKe HE BXOOUTh B He€. OHa yxe
HaM TPeICTaBIIsIETCs MOJ0OUEM HEUTPOHY aToMa BOIOPOIA, Ta-
KUM CaMOCTOSITEJIbHBIM LIEHTPOM I'€OLEHTPUYECKON IUIaHeTap-
Hom cucteMbl [Itonemesa — «téEMHBIM COJHIIEM» 3TOW CUCTEMBL.

BosmoxHo, uto Konepuuk u [Tronemeit 06a ObLv TipaBsl, J1a-
Basi HAM 3HAHUS TI0 CBOMM TUIaHEeTapHbIM cucteMam! Ml moiy-
yaeM B einHOU COJIHEYHOU CUCTEME B COOTBETCTBUU C PUCYH-
KOM 4 [1B€ B3aUMHO-TIEPIEHANKYJISIPHBIE IJITAHETAPHBIE CUCTEMBI
co ceoumH LieHTpaMu: CosHuem 1 3eMIIEN, BpallaionIXCs yxke



HE BOKPYT Jpyr APYyra, a BOKPYr HEKOEro eJMHOro IIeHTpa Macc
CUCTEeMHI [6].

Tenepb Mbl, Ha ocHoBe ECM pucyHka 4, naxe MoxeM npei-
NOJIOKUTh BHYTpeHHee cTpoeHue 3eMiu. OHa [10JKHA MMETh
BHYTpU ce0sl, KAK MUHUMYM, TPU IJIAHETAPHBIE CUCTEMBI ITOJJ00-
HbIX COJHEYHOW CUCTeMe, KOTOpble Bce OyAyT pacroyiararhcs
B e€ BHYTPEHHEM IIeHTpe, B €€ sjipe. SIBHO, UTO OHO yXke He Oy-
JET TEM «XKeJIe3HbIM SIIPOM», KOTOpPOE MpeArosaraeT HaM Hay-
ka. EmeE BHyTpHM He€ nommkHO ObITh Bpems co cBoelt orpomMHoOI
HEPreTUKou. To, 4TO Mbl BUAUM CHAPYk U 3€MJIU, BCE 3TO JOJIK-
HO pacroyiaratbCs ¥ BHyTPH €€. DTO 3HAYUT, YTO BHYTPU 3eMJTU
pacriosiaraercs Takas ke BCeJIeHHas1, Kak U CHapyKH, TOJIbKO OHa
CWJIBHO «CTyIlieHa» [6].

B cootsercrBue ¢ ECH Mbl iMeeM aBa CTPYKTYPHO CJIOKHBIX
ueHTpa ConneuHou cucreMbl: CosHIe M 3eMJTI0, CTPOEHUE KO-
TOPBIX MbI YK€ MOXeM Mpearnonarath 6onee TouHo. CoBpeMeH-
Hble 3HaHUs1 0 COTHEUHOW crucTeMe MOATBEPAUIIO €€ CTPYKTYp-
Hoe ToxaectBo ¢ ECH, HacKoJIbKO HaIlM 3HAHUS O HEW MO3BO-
JISIIOT 3TO CHIENATh.

OCH BnonHe MOXeT ObITh TEM CBS3YIOIIUM 3BEHOM, KOTO-
poe HeoOXOoAMMO sl uccaenoBaHuss Muposaanus ConHeuHon
crcteMbl. OHa CBA3BIBAET MEXKIy cCOOOM BCE, HO TOJBKO BHYTPU
KaKOro-md0 M3 MUPOB, HAIPUMEP, WX aTOMHOTO MHUpa, WIU
Mupa COTHEYHON CHUCTEMBbI, UJIM MUpPA TaJIakTUKKU U T. 1. DCH
HE MO3BOJISIET HaM CBSA3aTh 3TH MUPBI B €IUHOE 1IEJI0€, HO BIIOJIHE
MOJET OIUCATh MOJHYIO CTPYKTYpy COJIHEYHOU CUCTEMBI, KOTO-



pasi Ham paHee OblJIa HEM3BECTHA.



I'maBa 3. JjiemeHTapHas 0CHOBa
cTpYKTYpPhI COJIHEYHOH CHCTEMBI

Coenunuth Bpemsi reoiuieHTpuueckoit cuctemsl [ltonemes
u [TpocTpaHCTBO reTMoeHTpruYecKon cucteMbl KonepHuka aist
HAIlIero yMa JOBOJIBHO CJIOJKHAs 3a7ada, IOTOMY YTO OH TPEX-
MEpPEH 0 CBOEMY CBOMCTBY. A 3TO COEIMHEHUE YK€ BBIXOAUT
3a [pefessl TpeTbero usmepenus. bonsinee Bpems, k kotopomy
MBI oOpariaemcs, 1a€T HaM elE OTHO YETBEPTOE M3MEPEHHUE, KO-
TOpOE Halll pa3yM IOKa BOCIPUHATH HE MOkeT. OH IOKa MOKET
paboTaTh TOJBKO C JIMHEHHBIM BpeMEHEM.

«Enunas Teopusa Muposaanusa» 1oaBesia Hac K 3HaHUIO O MU-
pe Bpemenu, Kak K TOKIECTBEHHOMY, HO 36pKJIbBHOMY 3HAHUIO
o mupe [IpoctpancTBe. Mbl He craneM oTputiaTh Bpems, 1o 6e3
HEero He CMOeM HalTu MOJHYI0 cTpyKTypy CojHeuHOM cucte-
MBI, KOTOpasi JOJKHA OMHOBPEMEHHO padoTaTh B JIBYX IUIOCKO-
cTsXx-Mupax. TOJIBKO MOITOMY Y HAC JI0 CUX MOP HET CTPOMHOMU
Teopuu Mupo3aaHus COTHEUHOW CUCTEMBI, YTO HAyKa OTPHUIIAET
MOTYCTOpOHHEe BpeMs, cunTtas ero HeCylECTBYIOIMM U JaxXe
YEM-TO MUCTUYECKHUM.

«...Ho yudénwble, 311 BepHble pbllapu Pasyma, mpopomxa-
10T cpaxarbesl ¢ pakoHamu Hesegomoro. Otciona MOCTOSIH-
HOE€ POXJIEHHWE HOBBIX TEOPUU U KOHIICTIIIUMA, OT BECbMa OPUTHU-
HAJTBHBIX JI0 OTKPOBEHHO Oe3yMHBIX. Tak, MHOTOe M3 HeroCTH-



KUMOTO, UM KaXETCsl, MO)XHO OOBSICHUTD, UCXOJISI U3 TPAKTOBKU
BpPEMEHHM KaK TPUEJMHCTBA MPOIILJIOTO, HACTOSINETO U OyayIie-
r0. OOBSICHUTB-TO MOKHO, BOT TOJIBKO TIOHSTh HEBO3MOKHO. JIu-
HEMHOCTb BPEMEHU HUKEM HE J0Ka3aHa, M03ToMy (pu3nyeckas
KU3Hb MUpA — TOTAJIbHAS TOJIOBOJIOMKA, B KOTOPOH MOTy4YaeTcs,
YTO BCE BO3MOKHO: 3aBTpa MOXET CIIyUYUThCS PAHBILE, YEM BYE-
pa, a MOXET OKa3aThCs U ABa 3aBTpax» [1].

Urtak, 6e3 Bpemenu nam nonnyio crpykrypy ColHeuHOH cu-
CTeMbl HUKAaK He OThICKaTh. MBI HE CTAaHEM €ro OTpUlAaTh U Ja-
K€ CepbE3HO 3alMEMCH ero uccnenoBanreM. Ha pucynke 4 nHamu
yxke o0o3HaueHa miaockocth Bpemenu B CH-T B reotieHTprye-
ckou cucreme Iltonemes. Mbl Jjaxe IBHO BUOUM, YTO HA 3TOM
PUCYHKE OHa pacroaraeTcs neprneHuKysipHo miockoctu [Ipo-
cTpaHcTBa. DTO fenaeT Bpemsi kKak Obl OTCYTCTBYIOIMM IS
[IpocTpaHcTBa WM UMEIOIIMM CBOM MUHUMAJIbHBIE TTAPAMETPBI
KaK €ro BHyTPEHHEE JIMHENHOE BPEMs1, KOTOPOE MbI XOPOLIO 3Ha-
eM. AHaJIOrn4HO, [IpocTpaHCTBO OTCYTCTBYET B INIOCKOCTH Bpe-
MEHU WA UMEET CBOM MUHUMAJIbHBIE MTAPaMETPhI KaK €ro BHYT-
PEHHEE JIMHEMHOE MPOCTPAHCTBO. A HaM IPEJICTOUT UX COEU-
HUTb JPYT C IPYroM B €AUHOMN cTpyKType COTHEUHOM CUCTEMBI.

KaptuHa nocreneHHo nposiBisioieiicst crpyktypbl ConHeu-
HOU CHCTEMBI ITO3BOJISIET HAM YTBEPXKJATh PEAJIbHOE HAJIMYME
mupa Bpemenu. be3 Hero e€ crpykrypa mpocTo pacchIlercs
U MpeBpaTuThcs B mpax. Ho Mbl yxe MOXeT mpeacTaButh cede
U JaxKe YTBEPXKaTb, UTO IJIOCKOCTb COCTOSIHUSI T€IMOLIEHTPU-
yeckon cucremsl [IpocTpaHcTBa fABIAETCA NMEPIEHANUKYISPHON



TUIOCKOCTH COCTOSIHUSI TEOIIEHTPUUECKO cucteme Bpemenu, kak
3TO NOKa3aHo Ha pucyHke 4. Tonbko B citydae pazHecenus [1po-
CTpaHCTBa M BpemeHU MO CBOMM IUIOCKOCTSM OyJeT BO3MOX-
HO uX coequHeHre. OHO MOXeT 00pa3oBaTh HEKOE €AUHOE 1ie-
noe CoTHeuHOH crcTeMbl 6e3 B3aMMHOTO YHUUTOXeHus1. JlaBaii-
TE TO MOKAKEM Ha PUCYHKE 5.

[Ipoekums miockoctn Bpemenu Ha [IpoctpancTBo
<+— [Inockocth Bpemenu

JleiicTBHe sHeprum
Bpemenu

[Ipoekums aeHcTBUSA
sHepruu Bpemenn

[Inockocthb
[Ipoctpancra

Puc.5

['maps Ha pUCYHOK 5, BO3HMKAeT IOHUMaHKUE TOTO, 4TO Ieo-
HieHTpruYecKas cucrema I[Ironemes: co cBOMMM IJIOCKUMU OpOU-
TaMH TUIAHET NTpeJcTaBiieHa B HateM [IpocTpaHcTBe TOJIBKO Kak
JIMHENHas poeKLys. Mbl BUIUM Ha PUCYHKE 5, UTO OKPYKHOCTb
B IUIOCKOCTH Bpemenu cBépHyTa B 1mockocty IIpocrpancrea



B CBOIO JIMHENHYIO MPOEKIUIO — B JIMHUIO. A BO YTO TOrJa mpe-
BpATUTBCS TeolleHTpuyeckas cucrema I[ltonemes n yBuaum u
MBI €€ poekuio B riockocty [Ipoctpancrsa?

EcrectBeHHO, Bce «HeOeca» IUIAaHET TOTAA MPEeBPaIlaloTCs
B MaJIEHbKUE JIMHEWHbIE YEPTOUKU UM TOUKU, KOTOPBIE JJ1s1 HAC
OyIyT HEBUAMMBIMUA. A BOT MPOCTPAHCTBEHHAs IUIaHeTa 3eM-
JIs1, KOTOpasi HaXOIUTCs B HYJIEBOM TOYKE 3TOU CHCTEMBbI, OCTa-
HeTCsl TAKOM e, KaKoW OHa eCTb B IUIOCKOCTU Bpemenu. B ero
HYJIEBOM TOUKE MOXKET CyIIECTBOBATh COOCTBEHHOE BHYTpEHHEe
IIPOCTPAHCTBO IJI0cKOCT Bpemenu. IToatomy mblI €€ Takou ke
B cBoéM IlpocrpanctBe u BuauMm. [Tnanera 3emuist oka3biBaeT-
cs1 Ha CBoey opOuTe B reimolieHTpuueckon cucrteme KonepHuka.
HaBaiite n306pa3um oOIIKe CTPYKTYPHI STUX TUIAHETAPHBIX CH-
CTEM Ha PUCYHKe 0.



O0mmii Bux ruockocrei [Tpocrpancrea n Bpemenn

[Tnockocts [IpocTpancTra [Tnockocts Bpemenu
reJIONLEHTPHYECKON CHCTEMBI  T'€OLIEHTPHYECKOH CHCTEMBI

Buemnue
IPaHHUILbI
CHCTEM

IIpocTpancTso

Conniue
S

BHyTpeHHH
rpaHHIlbI

MPOCTPAHCTBO

CHCTEM
TepmosaepHslii osic Kpucrannuueckas Bojia
rae C -- BeJIMUHHA CKOPOCTH CBETa
a) 0)
Puc. 6

Ntak, Ha pucyHKe 6a Moka3aHa reJIMolleHTpUYecKas CucTeMa
KonepHuka B miockoctu nosoxutesibHoro I[Ipocrpancrea. OHa
VMMEET BHEIIHWE W BHYTPEHHUWE TpaHMIlbl. Mbl MOKa3aid, 4TO
TEPMOSIIEPHBIN MOSIC SABJSIETCS BHYTPEHHEN T'PAaHUIIE CUCTEMBI,
r7ie 3aKaHYMBAETCs IIPOCTPAHCTBO. 3a HUM ero Oosiee HeT. BHyT-
pu niosica B HyJieBoM LieHTpe [IpocTpaHcTBa nMeeTcs BHYTPEH-
Hee Bpemsi 3Tou cucteMbl. B HEM pacnionaraercs miaHera ConH-
1e.

AHaJIOTMYHOE CTPOEHHE HMMEET TeOlEHTPUYECKasl cucTema
[ITonemes B JIIOCKOCTH OTpULIATENILHOrO Bpemenu, noka3aHHas
Ha pucyHke 60. OHa Oyger 3epKajbHBIM OTOOpaKECHUEM TeJIN0-



HEeHTpUUYecKkor cuctembl KomepHuka. DTa cucreMa HaxOmUTCS
B IUIOCKOCTM BpeMeHu, MMeIer BHEIIHIOI W BHYTPEHHIOK
rpaHMIbl. 32 BHYTPEHHEN T'PAHULEN, KOTOPOU SABJISETCA TOSC
KPUCTATMYECKOI BOJIbl, BpeMeHH OoJiee HEeT. 31ech HaXOMUTCS
€ro HyJIEBOW LIEHTP C BHYTPEHHUM IIPOCTPAHCTBOM ITOM CUCTe-
Mbl. B HEM pacnonaraercs MpoCTpaHCTBEHHAs IUIAHETa 3eMUISL.
OTHollIeHrEe BeJIMUMH MEXly BHYTPEHHEH 1 BHEIIHEN IpaHuIIa-
MU 000MX cucteM OyfeT KpaTHo ckopocTu cBerta C.

Ha pucynke 6 Mbl OJTy4YWI JIBE€ pa3Hble CUCTEMbI, HAXO/sI-
HIMecs B JBYX B3aMMHO-TIEPIEHIUKYISPHBIX MJIOCKOCTAX [Ipo-
cTpaHCTBa U BpemeHu, KOTOpble Mbl MOKA Pa3beUHUIN MEX-
Iy coboil. Mbl UX yKe paHee n300paxaju Ha pUCYHKe 4 coelu-
HEHHBIMM BMECTE, MOTy4asi eAuHYyI0 CTPYKTYpy CONHEUHOI cu-
CTEMBbI, BKJTIOUAIOIYIO B CE0s ¥ TeIMOIIEHTPUYECKYIO, U TeOIeH-
TPUYECKYIO IJIaHeTapHble cucTeMbl. OHM OOBEAUHSIOTCS Yepes
HYJIEBBIE LIEHTPBI CUCTEM, Uepe3 UX HyJieBble TOUkU. Ha pucyH-
Ke 4 MoKa3aHo, YTO UX BHEUIHUE I'PAHUILIbI IEPECEKAIOT HYJIEBbIE
LEHTPa CUCTEM, HO 9TO HEMHOTI'O He TaK. BHelHue rpanuiibl cu-
cTeM OylyT pacriofnarathbCsi 3HAUMTENIBHO AaJIbIlle, YeM TOoKa3a-
HO Ha 3ToM pucyHke. [lepecekaroiiye HyJeBble HEHTpa OKPYXK-
HOCTU 3THX CHCTEM SIBHO JIOJUKHBI UMeTh B cebe... Ham moka
TPYIHO Ha3BaTh WX, KOO MBI HE 3HAEM CBOWICTB 9THX OKPYKHO-
CTeil, HO SIBHO OHU Oy/lyT UMETh MEX]y COO0i HeKoe OpOUTasIb-
Hoe paccrosiHue L, nokazaHHoe Ha pucyHke 4, cCoeTMHSIOIIEee CO-
0o 00a IeHTpa CUCTEM.

PaccrosiHue mexay LieHTpaMH 3THX JABYX IUIAHETAPHBIX CU-



CTeM paBHO paccTosiHuio oT 3emiin 1o ComHia — L=150x 10° km.
Ha pucyHke 5 SIBHO BU/IHO, UTO TeolieHTpruyecKas cucrema [1to-
JemMest OyJeT IpejcTaBieHa B TIockocTu [IpocTpaHcTBa TONBKO
CBOEM HEMOJIHOW MPOEKIUEen, YTO He MO3BOJISIET HaM €€ BUJIETb.
Tewm Gonee, Kak 1 YeM MBI MOeM yBUIeTh Bpemsi? Tombko mo-
9TOMY T€OLEHTPUYECKasl CUCTEMA OKa3aJlaCh HAMU TOJIHOCTBIO
3a0BITOM, XOTSI OHA HUKyJa M He mcye3ana u3 cTpykTypbl Coi-
HEUHOW CUCTEMBI.

Ho naxe pucyHok 4 He Oyner uieanbHbIM aOprUCcOM TOTHOM
ctpyktypbl ConHeuHo# cuctembl. Eciu Mbl 1ymaem, 4To oH Oy-
JIET TIOJTHOM KapTUHOM €€ HOBOI'O MPOCTPAHCTBEHHO-BPEMEHHO-
r0 CTPOEHHUSI, TO TIIYOOKO ommmbaemMcsi. MBI 1oKa B3sUTH JIJIST UC-
CJIEIOBaHMSA TOJIBKO IMOJIOKUTENBHYIO TUIOCKOCTh [IpocTpancTBa
Y OTPULIATEJIbHYIO IJIOCKOCTh Bpemenu. Ho cymiecTByioT enie or-
punatesibHoe [IpocTpaHcTBO U NoJo)KUTEIBHOE Bpemsi, KoTopbie
MMEIOT TaKOE e MPaBO Ha CylecTBOBaHUe. Mbl noiyvyaeM 4e-
TBIPE IJIOCKOCTU COCTOAHUST COTHEUHOM CUCTEMBI, KOTOPBIE J1a-
10T HaM HM YTO MHOE, Kak Ty e camyio DCH pucyHka 3, Ha Oaze
KOTOPOU CTPOUTCS BCE TJIaHETapHOE MUpo3aaHue [6].

Ha pucynke 4 Mbl oKa3aay TOJIBKO ABE MJIOCKOCTH COCTOSI-
g ConHeyHor cucrembl. Ham HEOOXOAMMO NOOABUTH K HUM
eni€ ase aApyrux miockoctu [IpocrpancrBa u Bpemenu. JlaBaii-
Te n300pa3um Oosiee TOMHYI0 CTPYKTYpYy COMTHEUHOW CHUCTEMBI
B Buge DCH u nokaxeM 310 Ha pUCYHKe 7.

Ha pucynke 7 mampiMu Kpyramu 0O03Ha4€HbI YeThIpe Tia-
HETapHbIE CUCTEMBI C Pa3HBIMU CBOMCTBAMH CBOMX IUIOCKOCTEN



+S, -T, -S, +T), koTopble BXOOAT B NOJHYIO CTpyKTypy Cou-
HEYHOU crcTeMbl. ECTeCTBEHHO, OHU BCE JOJIKHBI OBITh YEM-TO
00bEAMHEHBI U COCTABIATH HEUTO 1esioe. Takum oObeAuHuTEIEM
UX CTPYKTYP SIBJIsSIETCS1 OOJIBIION KPYT, KOTOpPbIE TAET YEeThIPbMSI
CBOMMU CEKTOpaMH KaXIOW TUIAHETApPHOW CHUCTEME CBOM ILJIOC-
KOCTH COCTOSIHUI. Beero nosyyaercs 4eTblpe MI0CKOCTH:

— IUIOCKOCTD TNoJIokuTeIbHOrO [IpocTpancrsa +S;

— IUIOCKOCTb oTpuIaresibHoro IlpocrpancTsa -S;

— IJIOCKOCTD MOJIOKUTENIbHOTO Bpemenu +T;

— IUIOCKOCTBb OTpuLaresibHoro Bpemenu -T.

Bonpionn kpyr umeer CBOM LEHTP, KOTOPBIM MOXKHO IpH-
3HaTh LIeHTpoM Macc ConHeyHoU cucteMbl. IMEHHO BOKpYT HEro
JOJKHBI BpalaTbes e€ yetbipe cuctemsl. He 3emuia Bpaiaercs
BOKpyr CoJHIIa, KaK B reJimorieHTpuyeckor cucreme IIpocrpan-
crBa, 1 He CoJHIe BpamaeTcss BOKPYT 3eMJIM, KaK B F€OLIEHTPU-
Jeckoii cucteme Bpemenu, a oHr 00a BpaIlaTcst BOKPYT IIeHTpa
Macc OoJIbITIOro Kpyra pucynka 7. K Hum emmé no0aBmnsiorcs e
Jpyrue IaHerTapHele cucrteMbl. He MHOTO i1 y Hac nosyvaercs
MJTAaHETapHBIX cUcTeM BHYTpU COJIHEYHOW CUCTEMBI?



[Tonuas crpykrypa CojlHeUHOH CHCTEMBI

Fc:1H0u011'1'p11 HYCCKas rCOLlL‘ll'l'pli‘lCCl\'Clﬂ
CHCTCMa CHCTEMa

Ilentp OObeMHAIOILHI
Cucremsl Kpyr

[eouentpuyeckas [l'eamorienTpuyeckas
cucreMa CHCTEMa

[Tronemes Konepunka
Puc. 7

Ecnu nocMoTpeTh Ha pUCYHOK 7 B TIJIaHE PAaBHOBECH S, TO BCE
YeThIpE CUCTEMbl OKA3bIBAIOTCS YPABHOBEUIEHHBIMU MEX]y CO-
60ii:

— reJvoleHTpruueckue cucreMsl [IpocTpaHcTBa UMEOT pas-
HbIE 3HAKU COCTOSIHUSI, TEM CaMbIM YPaBHOBEIIMBAS APYT pyra
B JIBYX IUTOcKOCTAX [IpocTpancrBa;

— TeOLIEHTPUYECKHE CUCTEMBI TOYHO TaK K€ YPaBHOBEIIECHBI
B IUIOCKOCTSIX Bpemenu;

— IIpocrpancTBo 1 Bpems mexmay coOoii Takxke OyayT ypaB-
HOBEIIIEHHbIMU;

— o0Ommasi sHepretuyeckas kaptuHa DCH ComHeuHo CUCTEMbI



OyeT TOJIHOCTBIO HYJIEBOM.

ConHeuyHast ccTeMa CyIIeCTBYeT TOJBKO Oarogapsi ToMy, 4To
BCe €€ YeThIpe CUCTEMbI pa3Be/IeHbl M0 Pa3HbIM IIOCKOCTSIM, UYTO
HE MO3BOJISIET UM CKOMIIEHCUPOBATh U 1aKe HEUTPAJIN30BaTh Ce-
0s1. OHa Kak Obl CYIIIECTBYET U HE CYIIECTBYET OJHOBPEMEHHO.

Crpykrypa ComHeYHOU CHCTeMBbI, Onarogapsi BO3BPAIEHUIO
reoleHTprUYecKoi crcteMsl [ITonemest, COBEpIIEHHO HEOKHIaH-
HO MPUOOpETaeT HOBblE KayecTBa, KOTOpble TpedyloT Oosee ce-
PbE3HOTO U TITyOOKOro uccieioBanus. I eorieHTpuyeckast cucre-
Ma He TOJbKO MMEET MPaBO Ha CYIIECTBOBAaHME, HO W 3HAYM-
TEJIbHO JIOTIOJIHSAET U (POPMUPYET COBEPILIEHHO HOBYIO KAPTUHY
CTPYKTYpbl €€ MHUPO3JaHUsl, KOTopasl YK€ CBSI3aHA HE TOJbKO
¢ [IpoctpancTtBoM, HO U ¢ BpemeHeM.

9CH ConHeyHO cUCTEMBI, TOKa3aHHASA HA PUCYHKE 7, ABJIS-
eTCs HE YeM MHBIM, KaKk KBaHTOM cBeTa [6]. OH nMmeer B ceOe ue-
Thipe nepuoaa (cektopa 6oisioro kpyra CH), koTopsle cBo-
MU CUJIaMH TIO3BOJISIIOT YETBIPEM MaJlbiIM KBaHTaM CBeTa (ue-
TBIpEM MasibiM Kpyram DCH) copMHUpPYIOT CBOM TUIAHETAPHBIE
CHCTEMBI WJTM YaCTHIIbl, PACCTABJISIS UX MO TUIOCKOCTSAM. BriosHe
MO’HO MPEIoaokuTh, YTo CoHeuHas cucreMa (popMupyercs
CBOMM KBAaHTOM CBETa, CTPYKTYpHO cocTasisomuMm e€ DCH.

Ha pucyHke 7 Mbl TOKa3aJ1 TOJBKO TNIOOATBHYIO CTPYKTYPY
9CH Conneuynou cucteMbl. Ho Kax[plid €€ CEKTOp BHYTPH Ce-
0s1 IMeeT CBOI0 COOCTBEHHYIO MEHBIITYIO CTPYKTYPY (MaJIblil Kpyr
9CH), koTopasi B Hy:KHOM IJIOCKOCTH (DOPMUPYET IIAHETAPHYIO
CHCTEMY CO BCEMH CBOMMM IUIAHETAMM, PACCTABJIEHHBIMU IO OP-



ourtam. Kak mbl noHnMaem, crpyktypa ColHEeUHON CHCTEMBI ykKe
He Oynet npoctort DCH pucynka 3. [MonHas e€ cTpykTypa yxe
JOJDKHA UMETh BHYTpU ceOsi OoJiee CIIOKHbIe BHYTPEHHUE KOH-
uryparun. Mbl ux 00s3aTelIbHO pACCMOTPUM TIO3IHEE.

Teneps HaM HEOOXOIMMO TOUTH J1ajiee U MOHSTh, KaK U YeM
popmupyetcs manerapHas cucrema? [laBaiTte 3TOT mpolecce
PAacCMOTPUM Ha MpUMepe reMoLeHTprYeckoi cuctembl Komnep-
HUKa, KOTopast Oosiee BCero u3yvyeHa Hamu.



I'masa 4. 3eMuis1 He ABJSIETCA
IJIAHETOM IreJJHOIEeHTPHYECKON
cucrembl Konepauka

[Mpexne, yeM HauyaTh UcclieqOBaHue (DOPMUPOBAHHMS TUIAHET
CoJTHeYHO CUCTEMBI, JaBaiiTe paCCMOTPUM Te Hay4YHbIe JaHHbIE
00 opOWTax IUIaHeT, KOTOpBIE CYIIECTBYIOT B TeJIMOLCHTpHUYE-
ckoii cucteMe Kornepruka. Mbr ux ykaxewm B Tadmurie 1. Hac, ko-
HEYHO, OoJiee BCEro MHTEepeCyeT MOCIeTHUI CTOJIONK TOW Tao-
aunpl. B HEM mapamerpbl OpOWT IUIAaHET MBI CIIENUATBHO 3a-
IpyoVIIN U CHAENAIU CUJIBHO TTPUONM3UTEILHBIMU, YTOOBI JTyUllie
YBUJIETh HEKYIO CKPBITYIO 3aKOHOMEPHOCTh B CTPYKTYPE TOM CH-
CTEMBI.



Tabnuna 1

MapameTpbl NnaHeT CONHEYHOM CUCTEMDI

B s

15

Macca CpepHee pacctoaHue 4o § é g

MnaxeTa obbekta | ConHua (*107 m). B ckobkax & BE

(*10%kr) nepurenuit/adpenmid. E § é

= Eg

a2%o
Mepkypuin | 0.3302 57.91 (46.00/69.82) 50
BeHepa 4.8685 108.21 (107.48/108.94) 100
3eman 5.9736 149.60 (147.09/152.10) SO
Mapc 0.64185 | 227.92(206.62/249.23) 200
PasToH? 400 (?) 400 (?)
tOnuTep 1898.6 778.57 (740.52/816.62) 800
CatypH 568.46 1433.53 (1352.55/1514.50) 1600
YpaH 86.832 2872.46 (2741.30/3003.62) 3200
HenTyH 102.43 4495,06 (4444.45/4545.67) —
MayToH 0.0125 5869.66 (4434.99/7304.33) 6400

[Mocnennuii cronOuk Tadmuipl 1 cpasy ke MOKa3bIBaeT HaMm,
YTO TIapamMeTphbl OPOUT TIAHET UMEIOT B CBOMX BEJIMYMHAX YIBO-
eHue. Ho 310 cTaHOBUTCS BO3MOXKHO TOJILKO B TOM CJydae, eciiv
U3BATH U3 HUX MapaMeTpbl opOUTHI IIaHeThl 3emiiss. OHa sBHO
HE BITUCHIBAETCS B 3TY JIBOMUHYIO IIPOTPECCHIO: UTO-TO TIOMETIa-
€T el 3TO cAeaTh. JTa TaONMIIAa MOKA3bIBAET HAM, UTO B I'€JIHO-
HEeHTpUYecKol cucteme KorepHuka riaHera 3eMisi CTOUT Kak-
TO 000COOJIEHHO OT OCTAJILHBIX IUIaHeT. Eciin MbI €€ Kak Obl U3bI-
MaeM MX 3TOM IJIAHETAPHOW CUCTEMBI, TO TBOUYHASI TTPOTPECCHS



OpOUTATIBHBIX PACCTOSIHUN OCTAJILHBIX TIJIAHET CTAHOBUTHCS pe-
AJIBHOCTBIO.

Koneuno, ConHeyHas cucTeMa yxXe CYHIECTBYET JIOBOJIBHO
MIPOJIOJUKUATENIBHOE BpEMs U MO3TOMY IapaMeTpbl HEKOTOPbIX
OpOUT «UIyTOUKY» HE COOTBETCTBYIOT STOW JIBOMUHOM MPOrpec-
cuu. TOJNBKO 3TO TOBOPUT HaM O TOM, UTO I'eJIMOLEHTpUYeCcKas
CHCTeMa yXke CWIbHO «IOTpENaHa KU3HbI0» U He OoJiee TOoro.
Ona Takxe uMeeT TeHIEHIMIO K crapeHuio. Ei eme, Bo3Mox-
HO, B 9TOM noMoria 1iadera [yToH, KoTopasi MOrjia HEMHOTO
«cOuTb» mnanetsl HertyH, Ypan u CatypH cO CBOMX MCTUHHBIX
op6ut. Ha 310 MBI 1 cOpOCcHM OOJIBIIINE TIOTPEITHOCTH B OpOUTAX
9TUX IUJIaHET MOCJIETHero CTONOMKA TabuIbl 1.

Tonbko uepe3 cTapeHue MIaHeTapHOW CUCTEMBI M Yepe3 Kara-
cTpobl, MPOUCXOJSIIIUE C HEN, MBI MOXEM OOBSCHUTh HECOOT-
BETCTBHE OPOUTAJIbHBIX MAPaAMETPOB IIAHET TOW MPOrPECCHU.
Kax 6b1 HaM He IPUILIOCh UX B OyIyIieM MONpaBIsiTh U HE pac-
CTaBJIATH TUIAHETHI TI0 CBOMM OpOMTabHbIM Mectam! Ham ermg
NIPUIIIIOCH BEPHYTH Ha CBOIO OPOUTY paspyieHHylo raHety Pa-
9TOH, YK OY€Hb OHA 110 CBOMM OPOMTAIbHBIM MapaMeTpam BIH-
CBIBAeTCA B 3Ty Nporpeccio. MoXHO axe NpearnolokuTh, YTO
rianera [nyton «mpunuia» B ColHEYHYI0O CMCTEMY Ha 3aMe-
Hy ®asToHY. TOJIBKO BO3HUKAET BOIPOC, & KTO K€ €€ MOCTaBUT
Ha MecTo?

Mbl MoOKa B3SJIM 3a OCHOBY JBOMYHOW Iporpeccuu Lud-

py 50x10° M, HO OHA MOXET HEMHOTO OTIMYATBCS OT CBOETO
3HaueHHs1 B OOJIBIIYI0 CTOPOHY. sl MpOCTOTHI paccMOTpeHust



cTpyKTypbl COJHEYHON CUCTEMBI, Mbl TIOKa OCTaBUM 3Ty IU(-
Py HAYaJIBHOTO 3JIEMEHTAa JBOWYHOM NPOTPECCMU B 3HAYEHUU

50%10° m.

Teneps gaBaiiTe HEMHOTO OTIOJIHUM TaOUITy 1, 1U1s1 9ero no-
KaXeM B Hell UCTUHHYIO JBOWYHYIO TTPOTPECCHIO, HO, OMSTh Ke,
6e3 manets 3emuts. I300pa3um e€ B mocieIHEM CTOIOMKe Tao-
qviiel 2. Tlonyyaercst TOBOJIBHO TOYHAsI TBOMYHAS ITPOIPECCUsT
B TMapaMeTrpax opOuT riaHeT. Mbl Jake MOXeM e€ MpU3HaTh
UCTUHHOU. TOJBKO Terieph HavalbHasl BEJIMYMHA OPOUTAILHOTO

paccTosiHus cTana Apyrou — 25 x10” m.



Tabnuna 2

[BOWYHaA nporpeccua B opBUTaNbHbLIX NapameTpax
e 8 a — S
\g_ CpeaHee paccrc;ﬂHne A0 % % °c‘j 5 E‘ 3|
7 e T = o
§ | Mnavera co””'i:;ﬁi-:'x m). B : é ¥ g % g
2 nepurenuii/abenmii. \é § “E_ =i g' o
T a ¥ © a
| ) =
1 | Mepkypuit 57.91 (46.00 / 69.82) 50| 20
2 BeHepa 108.21 (107.48 / 108.94) 100 2?
—_ 3emna 149.60 (147.09 / 152.10) 150 — —_—
3 Mapc 227.92 (206.62 / 249.23) 200 23
4 ®astoH? 400 (?) 400 24
5 Knutep 778.57 (740.52 / 816.62) 800 2°
6 CatypH 1433.53 (1352.55 / 1514.50) 1600 26
7 YpaH 2872.46 (2741.30 / 3003.62) 3200 27
8 HenTyH 4495.06 (4444.45 [ 4545.67) 6400 28
9 NaytoH 5869.66 (4434.99 / 7304.33)

Urak, 1o tabiune 2 ABHO BUIHO, YTO IUIAHETa 3eMJIS HUKAK
HE BITMCBHIBAETCS B 3Ty JBOMYHYIO MPOTPECCUI0 U J1akKe CUIIBHO
Meraet eid. E€ opbura pacnonaraercsi mocepeuHe MexIy JBYX
opouT raneT Benepsl 1 Mapca. Panee Mbl yTBepKJasiv, 4TO BCe
TJTAaHETHI TeJTMOLIEHTPUYECKON CHCTeMBbI OyIyT MPOCTPAHCTBEH-
HBIMH. DTO 03HAYaEeT, YTO ¥ OPOUTHI ITUX JIBYX IJIAHET OYIYyT Ta-
KUMH ke. Torga K yemy MOXKHO OTHECTU OpOUTY TIaHEThl 3eM-
Jisl, €CIM OHA pacloyiaraeTcsi MeXy IBYX MPOCTPAHCTBEHHbBIX



OpOUT 3TOU ABOMYHON MPOTPECCUU, SIBHO HE BITUCHIBASICh B HEE?

Ntak, 3emyist — 3TO Takas e MPOCTPAHCTBEHHAs IUIAHETA.
Ho noyemy oHa HMKak He BIKCBHIBAETCS B ABOMYHYIO ITPOrpec-
CHI0 OpPOMTAJIbHBIX MApaMeTPOB TeTUOIEHTPUYECKON CHUCTEMBI
Komneparka? YToObI OTBETUTH Ha STOT BOIPOC, HAM HEOOXO/IH-
MO 0OpaTUTKLCS K TeolieHTprueckon cucteme [ronemest. B atoit
cucTeMe, MOKa3aHHOW Ha PUCYHKe 1, OHa n3o0paxkeHa Kak IeH-
TpasbHas IaHeTa, nojgoOHass COMHILY TeMOLEeHTPUYECKON CH-
creMmbl KonepHrka. 9T0 yKa3bIBa€T Ha TO, YTO OHA UMEET OT-
HOIIIEHUE He K mIockocty [IpocTpaHcTBa remoLeHTpruYecKon
CUCTEMBI, a K IUIOCKOCTH BpemMeHM reoleHTpUYeCcKOr CUCTEMBI
[ITonemes1, HyleBOM HEHTP KOTOPOU SIBJISIETCS] BHYTPEHHUM IPO-
CTPAHCTBOM 3TOUN CUCTEMBI (PUCYHOK 4).

Bo3HMKaeT OqHO3HAYHBIA BBIBO/, YTO IUIAHETA 3€MJIS MPU-
HA/JIEKUT TUIOCKOCTU BpeMeHH 1 He MOKET HaXOIUThCS Ha TTPO-
CTPAHCTBEHHBIX OpOMTaX reJUOlIeHTpUYecKol crcteMbl Komep-
Huka. [losiBiisieTcsi MHTEpECHOE MPEIoOKEHUE O TOM, YTO OHA
HAXOIUTCS HAa OpOWUTE BHYTPEHHErO BPEMEHM TeJMOIeHTpUYe-
ckoil cucreMbl KonepHuka, Mekay IByX MPOCTPAHCTBEHHBIX Op-
out Benepnol 1 Mapca. E€ opOuTy gaxke MOKHO Ha3BaTh JJ1s1 ITPO-
CTPaHCTBa TeJIMOLEHTPUYECKON cucteMbl KonepHuka HyJIeBOU.
ToBKO B HYJIEBOM TOYKA MPOCTPAHCTBA BO3MOKHO UMETH ITPO-
EKIMIO0 TUIOCKOCTU BpemMeHu c €€ reolieHTpUYecKOM CUCTEMOM
[ITonemes. TonbKkO Tak MOXHO OINUCATh €€ MPOCTPAHCTBEHHOE
HAaXOXX/IEHUE Ha CPEJJMHHOW OpOUTE HYJIEBOTO IMPOCTPAHCTBA TIe-
JIMOLIEHTPUYECKOM CUCTEMBI, KOTOPOE HE UMEET HUKAKOI'O OTHO-



IIEHUS K TPOCTPAHCTBEHHBIM OpPOUTaM €€ TUIaHeT.

Ecm natu emi€ nanee B Hamx pasMbllJIEHUAX Y TONBITATh-
Cs1 OTBICKATh MPOEKIMIO TUI0CKOCcTH Bpemenu Ha [TpocTpaHcTBO
TeJIMOLIEHTPUYECKON CUCTEMBI, TOT/Ia Mbl CMOXEM IMOTY4YUTh 00-
Jiee cepbE3Hble 3HaHUs O TiaHere 3ewuis. Utak, ecniu CosHie
OCBEIIIAET CBOMM CBETOM ILJIAHETAPHYIO T€JTMOLEHTPUYECKYIO CH-
cremy [IpocTpaHcTBa, TO KAKMM Mbl YBUJIUM €rO CBET B ILIOC-
koctu Bpemenun? Ero 3epkajibHbIM OTOOpakeHUE B IJIOCKOCTU
Bpemenu yxe Oyaer He CBET, KAKUM Mbl €r0 OOBIYHO BOCITPH-
HMMaeM, a Bcé TEMHOe He0O, KaK ero TEMHBIN «CBeT». TémHoe
He00, BO3MOXHO, M €CTh TUIAaHEeTapHAsl TeOIEHTPUYeCKasi CUCTe-
Ma Bpemenu Iltonemes. Eciau cBeT reMOUEHTPUYECKON CUCTE-
MbI UMEET 3HaK ILTIOC, TO ThMa €ro CBETA B FEOLIEHTPUUECKOU CH-
CTeMe YK€ UMeeT 3Hak MUuHyc. [IppumMepoM 3ToMy CITy KUT onmca-
HUE KOCMOHABTOB MX BUJIEHUS COJTHEUHOI'O CBETa B KOCMOCE, KO-
I/1a OHU OYeHb YETKO HaOMoIauU sIpKo cBeTsmuics quck ComH-
112, BOKPYT KOTOPOro OblIa rycTasi TeMHOTA 0e3 KakuX-110o Tie-
PEXOOHBIX TEHEU, YTO Mbl HE MOXKET BUAETh C IOBEPXHOCTH 1A~
HETHI 3eMJIsl.

MBblI yke MMEEM B HayKe MHTEPECYIOIIME HAC CBEIEHU ], TOBO-
psamye o ConHie Kak O HEHTPe BHYTPEHHETO BPEMEHM Tellio-
neHTpuueckoit cuctembl Konepuuka. OnHa 3 HanOonee nHTe-
PECHBIX TEOPUH IIPUHAJIEKUT coBeTCKOoMY acTpoHomy H. A. Ko-
3bIPEBY, KOTOPbIH TOKA3bIBaJI, UTO «UICTOYHUKOM SHEPIuu 3BE3[
saBasercs... camo Bpewmsi». Ilo teopuu KosbipeBa, kotopas,
KCTaTH, OblIa TIOATBEPKAeHA MHOKECTBOM OPUTUHAJIBHBIX IKC-



TIepUMEHTOB, BpeMst — 3TO CJIOXKHBIA (PU3NIECKU OOBEKT, 00-
JAJAIMIl MaTepUaIbHBIMU XapaKTEPUCTUKAMHU, B YACTHOCTU
sHepruer. OIHO U3 €ero MpOsBJIEHUN — U3JyYeHHUE, Ha3BaHHOE
Ko3bIpeBbIM «IeCTBUEM BPEMEHU:

«ITO U3TyYEHUE MOKHO PETMCTPUPOBATH UYBCTBUTEIbHBIMU
MEXaHUYECKMMU CUCTEMAaMU (KPYTUJIbHBIE BECHI U T. I1.), OHO OT-
paaeTcst OT 3epKaJIbHbIX MOBEPXHOCTEH M0 3aKOHAM reOMeTpH-
YECKOM OITHKH, YTO MO3BOJISIET UCTIONb30BaTh J1J1s1 HAOMIOIEHHI
OOBIYHBIE 3epKAJIbHBIE TEJIECKOIbL. A TaK KaK BpeMsI HE JIBUKET-
Ccd, a MOABJIAETCA Cpa3y BO BCEH BCEJIEHHOM, TO MH(OpMaIys
pacrpocTpaHsieTcsi MTHOBEHHO — ObicTpee cBera. [Toaromy Tak
MO’HO PETMCTPUPOBATh HE TOJILKO BUJUMbIE TIOJIOKEHU S CBETUIT
(rme oHW OBLIM, KOTAA MCIYCKAJM CBET, JIUIIb ceflvac AOIIe/-
MK 10 3€MJIM), a UICTUHHBIE, TI€ OHU HaxXodsATcs cernvac pu-
3udyeck. HeBeposiTHO, HO pe3y/bTaThl MPEKPACHO COIJIACYIOTCS
C MPOrHO3aMH, OCHOBAHHBIMH Ha HAOJIOIEHUH BUAUMOTO TIOJIO-
JKE€HUsI CBETWJI U UX JIBUKEHUS. . .

Ecmu CoHIle He «CKWraeT» HMKAKOTO «TOPI0UYero», a «CBe-
TUT» 3a CUET BEYHOTO U BE3AECYIEr0 BpEMEHH, TO U B OyayIeM
€ro He JIET HUKaKuX KatacTpod, Hen30eKHbIX P TEPMOSIIEP-
HOM OOBsACHEHHI». [10]

Ota Teopusi NOATBEPKAAET HALIM IPEAIOI0KEHUS O TOM, YTO
CorHLe — 9TO SHEpreTuyecKas rjiaHeTa BpeMeHH, y KOTOPOH OT-
CYTCTBYET MPOCTPaHCTBO. B pe3ysbTare 3T0ro 0OHO OKa3blBAETCs
B LIEHTPE MPOCTPAHCTBEHHOM TeIMOIIEHTPUUYECKOU cructeMbl Ko-
IIEPHUKA, B KOTOPOM e€ IIpocTpaHCcTBO MMEET HYJIEBOE 3Haue-



HUE, YTO MO3BOJISIET CYILIECTBOBATH €I0 e BHYTPEHHEMY BpeMe-
HU. MOXHO TOUHO TaK K€ MPEANOI0KUTh, YTO KOTJ]a 3aKOHUUTCS
neperekaioniee Bpems B riiockoctu Bpemenu, To CosHile MOXeT
MOraCHYTh, @ CUCTEMA WM YMEPETh, WM CYIIECTBOBATh BEUHO.
Ho 310 Ham eni€ nmpeacTonT BEIYUCIUTD U UcciaenoBats. Ho 31ech
peub He UAET o 11aHeTe CoHIIe: MOracHYTh TOJIKEH TOJIBKO Tep-
MOSIIEpHBIN TIOsIC. VIMEHHO €ro Mbl CErofiHsi CYMTa€M MUCTOUYHU-
KOM 3HEpruu Jyisl pacluMpeHus U craHoBjieHUs1 COJHEYHOU CU-
CTEeMBI B [IBYX IJIOCKOCTSIX, KaK 3TO IMOKA3aHO HA PUCYHKeE 4.

Kakue nokazatesibCcTBa Mbl €IE MOKEM ITPUBECTH, YTO 3EMJIS
HE SIBJISIETCS IJTAHETOU reJIMOLIeHTpruYecKor cucteMbl KonepHu-
Ka?

MBI OAOILTN B CBOMX MPEANONOKEHUSX K HEKOEMY €IMHOMY
ueHTpy Macc COIHEYHOM CUCTEMBI, KOTOPBIM HE UMEET OTHOIIIE-
HUS HU K MIPOCTPAHCTBY, HU KO BPEMEHM, HO BOKPYT KOTOPOTO,
MPETONOKUTENBHO, TOJKHBI BPaIllaThCsl UEHTP Te€IUOLIEHTPU-
yeckor cuctembl COJHIIE U LIEHTP T'€OIEHTPUYECKOU CUCTEMBI
3emuis equHoM CoHEYHOUW cucTeMbl. TOJIBKO TOrAa Mbl IMOJY-
YUM «ITPOCTPAHCTBEHHO-BPEMEHHOM AUMONb» U3 ITUX JBYX IUIa-
HETapHbIX CUCTEM, [TOKa3aHHBIM Ha pucyHke 4. Ero naxe mMox-
HO Ha3BaThb «3JIEMEHTAPHBIM KUPIIUUYUKOM», CTPYKTYPHO SIBJIsI-
romumMes ECH.

Ecnu npeanonoxute Haau4ue Takoro neHTpa mace B CosHey-
HOH cHCTeMe, TOT/Ia CTAHOBUTCS OObSICHUMOI HEKOTOpast HeCThI-
KOBKa B MapameTpax JOBYX e€ MepBbIX OpOUT IuiaHeT BeHepsl
u Mepkypusi. OHM OKa3bIBAIOTCSA KaK Obl BHYTPU OKPYKHOCTU



BpallleH!s1 3TUX IBYX LIeHTpoB [IpocTpancTBa 1 Bpemenu u nieH-
Tpa Macc 3TOW CUCTEMbl. DTO IMOKa3aHO Ha pucyHke 8. OHu
MONAaJaT IO BJIMSHUE HE TOJBKO CWIOBBIX nosern CosHIa,
HO 1 3eMJIu.

JlaBaiite IpUBEAEM XapaKTePUCTUKHU ITUX TIJIAHET:

«Mepkypuii — camas 6mmskas kK ComHity rmiaHeta ColmHeuHOM
cucteMsl. Pacrionokena Ha paccrossHuu 58 mMutH. kM ot ConHila,
HIOJIHBIFE 00OPOT BOKPYT Hero copepinaet 3a 88 cytok. Ha HeGe
Mepkypuii BUJIEH TOJIBKO B TIEPHOIbI HAMOOJBIIIUX JIOHTAIIH,
KOTOpBIe MOTYT focturarh 28°. M3-3a 6mmzocty k ComHIly 1 Ma-
JIBIX BUIUMBIX pa3MepoB MepKypuil 10ro 0cTaBajcs Majlou3y-
YEHHOM IJIAHETOM.

M(),-'lC.'lb CoONHEYHOH CHCTEMBI C €/IHHBIM LHEHTPOM Macc

Enneiit uentp
MacC CHCTEMBI

JInuus
BpallcHHA

['eonenTpuueckas
cHCTEMA \ cHCTEMA

Connre

LlenTp
Bpemenn

[IpocrpancTsa




Tombko B 1965 r. Gnaromaps MpUMEHEHHMIO PaIvuoOIOKaIluN
ObLT M3MEpeH Mepro BpareHust MepKypust BOKPYT OCH, OKa3aB-
HIMiics paBHBIM 58,65 CyTOK, TO ecTh. pOBHO 2/3 mepuona oopa-
mienus Bokpyr ConHua. Takoe BpallileHHe SIBJISETCS AUHAMUYE-
cku ycroiumBbIM. ColHeuHble CyTKM Ha MepKypuu Ipoaomika-
1otcs 176 aueil. Och BpailieHus: MepKypusi IOUYTH NEPIEHIUKY-
JISIpHA K TUIOCKOCTH €r0 OPOUTHI. . .

Benepa — 310 BTOpas no paccrosiauio ot CosHia u Ovkau-
mas Kk 3emiie manera ConHeyHon cucreMbl. CpefiHee paccro-
sane ot Conana — 108 muH. kM. [lepuon obpaieHrst BOKpYT
Hero — 225 cytok. Ilepuon Bpamenust Benepsl goiro He yjnapa-
JIOCh OTPEAEUTh U3-3a TUIOTHOCTU W OOIAYHOTO CJI0s1, OKYThIBA-
IOIIETro 3Ty IIaHeTy. TOMBKO ¢ TIOMOIIBI0 PAJHOJIOKAIIUN ObLIO
YCTaHOBJIEHO, 4TO OH paBeH 243,2 cyTok...» [10].

[TapaoKcel 3THX ABYX MJIaHET MPEAAIOT OOJIBIIYI0 PeabHOCTh
HallleMy MPEeAINookKeHUI0. [IBe 9TH IIaHEThl BPAlLlAlOTCSl BHYT-
PH KpyroB BpaiieHus AByX LeHTpoB [IpocrpancTrBa u Bpemenu.
TobKO MOSTOMY MOT'YT BO3HHMKATh TAKHE OTKJIOHEHHUSI B UX Op-
OUTAIBHBIX MapamMeTpax OT OCTaIbHBIX IMJ1aHeT COTHEYHOU CH-
creMbl. ComHile 1 3eMJIs1 caMM BpAlllaloTCsl BOKPYT LIEHTpa Macc
(pucynok 8) mo onHOM U ToOW e opbute. Torga momydaercs,
yTOo Mepkypui 1 BeHepa OKa3bIBalOTCs pacloiORKEHHBIMU OKO-
JIO €IMHOTO LIEHTPA MACC CUCTEMBI BHYTPH KpyTra BpallleHU s ABYX
ueHTpoB ConHeuHoi cuctembl. OHU, HAXOJSICh BHYTPU OKPYXK-
HOCTU BpAIlleHUsI TIEHTPOB ABYX IUIAHETApHBIX CHCTeM, 00s13a-
TeJIbHO OYIyT OTIMYHBIMU OT IPYTUX IUIAHET, KOTOPbIE HAXO/IST-



sl cCHapyxu ux. PUCYHOK 8 IUIITHMIA pa3 JOKa3bIBAET HAM peaib-
HOCTb ITPEJIIONOKEHA ST OTHOCUTENIBHO TUIAHETHI 3eMJIsA, KOTOpas
HUKAK HE MOKET BXOAUTb B COCTAB I'€JIMOLIEHTPUUECKOU CHUCTE-
Mbl KoniepHuka.

MoxeM Jiu Mbl TIPEANOIOKUTEIBHO BbIYUCIUTD MapameTpbl
neHrpa Macc CosHedHOM cucTeMbl? B Hel OH INpearonoxu-
TEJIbHO JIOJIKEH OKa3aThCs Iie-TO Nocepe/IMHe MesXay opouTaMu
Mepkypusi u Benepsl. Eciu opourta ConHila HaMu paccMarpu-
BAETCsl paBHOM HYIIO, a opOUTa 3eMJIM PaBHOW MPUOIU3UTENb-

1O 150%10° M, TO LIEHTP MacC MOXET OKa3aThCsl HA PACCTOSTHUU

75%10° M ot rutasers 3emst. Ha pUCYHKe 8 opOuTa BpalleHus
ueHTpoB [IpoctpancTBa u Bpemenu nokasana KpyroBou, a Ha ca-
MOM JieJie OHA MOKET OBbITh JTUIITUYECKOM.

Vuénble npeanonaraioT HaTMYKMe HEHTPA MACC STOM CUCTEMbI
rae-1o BHYTpu ConHua. Ho oHM HCXOOST B CBOMX BBIYMCIIEHUSX
TOJIBKO Ha Macce MPOCTPAHCTBEHHOW YaCTH TeJIMOLIEHTPUYECKON
cuctembl KonepHuka v COBEpILIEHHO HE YUUTBIBAIOT I€OLIEHTPU-
yeckylo cucreMy Bpemenu [Itonemes, kotopas umeer CBOI Mac-
Cy B 3TOM enHOM cucteme. [10aToMy MBI BCE ke Ipearosaraem
LIEHTP Macc CUCTEMBI Ha €€ cpeHeapu(PMETUYECKOM paccTos-
HuK Mesxay ConHileM u 3eMIIEN, yuuThiBasi U rperosaras 0os-
3aTeJIbHOE PaBEHCTBO MAacC 3TUX JIByX CUCTEM: IreJIMOLIEHTprYe-
CKOM M reolieHTpruyeckon. MIHaue cucreMa OKaxeTcst HeyCTOMYHr-
BOW U HE YPABHOBEIIEHHOM, UTO HUKAK HEe MOXET ObITh.

PrcyHok 8 moka3plBaeT HaM IUIOCKOE BpallleHUe JUHUM €1-
HEeHMs1 CUCTEM BOKpPYT 1ieHTpa Macc ConHeyHon cuctembl. Ha ca-



MOM JieJie, 3TO BpaIleHUE MOKET POUCTEKATh HE TOJIbKO B IJIOC-
kocTi. OHO YK€ MOXKET PaccMaTpuBaThCsl HAMU Kak 0OObEMHOE
WM 1ake Kak cepudeckoe BpalieHre. Bo3Hukaer HeKOTOphIi
NapagoKC B 3TUX IBUKEHUSX:

— 3emwisi BHYTPU TeJIMOLEHTpUYECKO cuctembl KonepHuka
Bpataercsa Bokpyr ConHua B iockoctu [IpoctpaHcTBa equHOM
CUCTEMBI;

— CosHue BHYTpH reolieHTpru4eckon cuctemsl [ITonemes Bpa-
IaeTCsl BOKPYT 3eMJIM B TUIOCKOCTH BpemeHu e1mHou cucTeMsl,
KOTOpasi NEepHeHIMKyJIsipHa 1iockoctu [IpocTpancTBa;

— 9TU BpAILEHUs] TPOUCXOAST OJHOBPEMEHHO B JBYX B3aUM-
HO-TIEPIIEH/IUKYJISIPHBIX TUIOCKOCTSX, IIe CaMU IUIOCKOCTU Bpa-
IIAI0TCS BMECTE€ C MX HYJEBBIMU 3HAUEHUSIMU BOKPYT LIEHTpa
Macc COJTHEYHON CHCTEMBI.

Haxonsch Ha mtanere 3emuisi, Mbl MOXKEM BUJETh, 4TO COJH-
1€ BpalllaeTcst BOKPYT HEE U JAaxe MOKeM IMPeCTaBUTh ceOe, uTo
cama ruiaHera Bpaiaerca Bokpyr Comxua. Ho yBunets B3aum-
Hoe BpaiueHue cpa3y u CosHua, 1 3eMJIM BOKPYT €IMHOIO LIEH-
Tpa Macc COJTHEUHOU CUCTEMbI Mbl HUKAK HE MoxkeM. JJist 3To-
IO HY)KHO BBIHECTH TOYKY HAONIOAEHUS U3HYTPU CHUCTEMBI Ha-
PYXKY ¥ TOJIbKO TOT/Ia MOXKHO Oy/IeT YBUJIETh €MHOE MPOCTPaH-
CTBEHHO-BpeMeHHOe J1BrkeHre ComHIa U 3eMJIM C UX TUIAHeTa-
MU B 000MX TUJIOCKOCTSIX OMHOBPEMEHHO. [IJis1 3TOro HykHO yxke
MMETb YETHIPEXMEPHOE BUJIEHUE.

YroObl HaMm eni€é Gornee yOeauThest B TOM, UYTO 3eMJisl He SIB-
JII€TCS IUIAHETOM IeJIMOLIEHTpUYeCcKor cucteMbl KonepHuka, na-



BaliTe paccMOTpUM Tiporiecc sHeproooMeHa mexay ConHiem,
LEHTPOM 3TOM CUCTEMBI, U IUIAHETON 3eMJIsl, IEHTPOM I'€OLICH-
Tpruueckou cuctemsl [Itonemes.



I'naBa 5. DHeproooMeH IJIaHETAPHBIX
cuctem IIpocrpancrBa u Bpemenu

JaBaiiTe monbiTaeMcsi Oosee MOAPOOHO TOHATH MPUHITAITBI
SHepreTuyeckoro ooMeHa Mexjay mupamu [IpoctpancTtBa (re-
JIMOLIEHTpUYECKas cuctemMa) U BpemeHu (reolieHTpuyecKkas cu-
creMa). ITO IMOMOXET 0ojiee CEpbE3HO UCCIIEIOBATh B3AUMOJICH-
CTBUE CTPYKTYP IUIAHETAPHBIX TeJI BHYTPU COIHEYHOU CUCTEMBI.
TomnbKo Tenepb Mbl yxe noagpasyMeBaeM 1noj ColMHeYHOU CUCTe-
MOW HaJIM4Me BCEX YEThIPEX TUIAaHETAPHBIX CUCTEM, U300paKEH-
HBIX Ha PUCYHKE 7, a HE TOJIbKO T'eJIMOLEHTPUYECKYI0 CUCTEMY
nojioxurepbHoro Ipocrpancraa.

OnHOBpEMEHHOE UCCTIEIOBAaHUE BCEX YETHIPEX CUCTEM Ipel-
CTaBJISIET JIJIS1 HAIIIEro padyMa OOJbIIIYI0 TPYJHOCTh. UTOOB 3Ha-
YUTENIBHO OOJIErYnTh 3TO MOHMMAaHHWEe, Mbl MOKa OCTAHOBUMCS
Ha VICCJIEIOBAHUY SHEPrOOOMEHa TOJILKO MEXIy IBYMs €€ Iiia-
HETAPHBIMU CUCTEMAMM: T'eJIMOLIEHTPUYECKOM MOJIOKUTETbHOIO
[IpocTpaHcTBa M reOLEHTPUYECKON OTpULIaTeIbHOTO BpemeHu.
Panee Mb1 onpenenumck, 4to B COMHEYHON CUCTEME CYLIECTBY-
€T IJIOCKOCTb MoJIokUTeNbHOrO [IpocTpancTBa, B KOTOPOW HAXO-
JUTCSl U3BECTHASI HaM TreJIolieHTpudeckas cucrema KonepHu-
Ka, ¥ IJIOCKOCTh OTPULIATESIbHOTO BpemeHu, B KOTOpoW pacro-
Jlaraercs reoueHTpuyeckas cucrema IItonemest. [Ieno B Tom, uto
HaM MPUXOIUTCS MOCTABUTh HA MEPBOE MECTO B UCCJIEOBAHUU



reJIMOLEHTPUUYECKYIO CUCTEMY MoJIokUTeNbHOTrO IIpocTpaHcTsa,
0 KOTOpPOY MBI IMEEM 3HAaHUSA U B KOTOPOM KUBEM. 3a Her B DCH
ConHevHOM CUCTEMBI PUCYHKA 7 CI€QyeT CEKTOP OTPHULIATENILHO-
ro Bpemenu. Ham npuxoaurcs ¢ atum cuurarscs. OcrajibHble
JBE IJIAaHETAPHBIE CUCTEMBI MBI [I0Ka pacCMaTpUBATh HE CTAHEM,
a CIIeJIaeM 3TO MO3HEE.

B HyneBOM LIEHTpe TreJMOLEHTPUYECKOM CHUCTEMBI B ILIOC-
KOCTH €€ MNosoxuTesibHoro IlpocrpaHcTsa, Kak 3TO MOKa3aHO
Ha puUCyHKe 6a, oKa3plBaercs IuiaHeTa BpeMeHu COJHIE; B HY-
JIEBOM LIEHTPE TE€OLEHTPUYECKON CUCTEMBI B IIJIOCKOCTH €€ OT-
punarenbHoro Bpemenu, Kak roka3aHo Ha puUcyHke 60, pacrio-
JlaraeTcs IUIaHeTa MPOCTPAHCTBa 3eMJIsl; BMECTEe OHU 00pasyloT
ECH pucynka 4. C Takoro nosjaoxeHus 3TUX IJIaHETApHbIX TeJl
MBI ¥ HAYHEM CBOE UCCJIEJOBAHUE STUX ABYX IUIAHETAPHBIX CU-
CTEM.

WTtak, B LEHTpe MJIOCKOCTH BpeMeHM reoLeHTpUYECcKon CHU-
crembl [ITonemes: pucyHok 60 HaxomWTCs HyJieBasl TOUYKa Bpe-
menu Ot, rae oHo orcyrcrByer. OtcyrcTBUe BpemeHu B 1eH-
TPE I€OLIEHTPUUYECKOM CUCTEMBI ITO3BOJISIET CYILIECTBOBATh B HEU
€€ K& BHYTPEHHEMY IOJIO)KUTEJIBHOMY ITPOCTPAHCTBY +S U Ja-
e JIBYM OCTaJIbHBIM IUIOCKOCTSIM: OTPHULIATEJIbHOMY MPOCTPaH-
CTBY -S 1 ITOJIOXKUATEJIBHOMY BpeMeHH +t. JIeJio B TOM, 4TO B HyJIe-
BOW TOUKe JII0OOW CUCTEMBI, TIPH e€ HaOMIOIeHNN KaK Obl U3HYT-
pu, 00sA3aTebHO OyIyT HAXOIUTHCS OCTaBLIMECS TPU CHCTEMBbI
B HEKOEM C)KaTOM «I1apasuIeIbHOM» BHUJE, Kak €€ «aapo». I1y-
CTOTHI B CHICTeMax He ObIBaeT jiaxe B e€ 1ienTpe. Ha camom nerne,



OHM BCe, ecliu UX paccmarpuBarh BHe [IpoctpancTBa u Bpeme-
HU, OKQXyTCs MOCIEA0BATENBHBIMYA CUCTEMAMM CO CBOMMM IIA-
HeTaMu Ha opOuTax. Bc€ 3aBUCUT OT TOYKM UM TUIOCKOCTH Ha-
OmmonieHus r1aHeTapHou cuctembl. [Ipu B3rsiae Ha moOyio 1a-
HETapHYIO CHCTEMY M3 JII0OOH IMJIOCKOCTU MPOUCXOAUT UCKaKe-
HUE OCTAJIbHBIX TPEX CUCTEM, HE TPUHAICKAIINX €U, IPU ITOM
crpyktypa DCH pucyHka 7 Hukak He u3MeHsiercsa. OHa Tak
Y OCTAHETCS UICTUHHOW CTPYKTYPOU CUCTEMBI, 4 HE €€ BUIAECHUEM
¥ BBIOOpa MecTa TOYKH HaOTIO/IEHU .

B nynesom nenrpe Os mutockoctu [IpocrpaHcTBa resmones-
TPUYECKOW CHUCTEMBI, Tjie MPOCTPAHCTBO OTCYTCTBYET, 00s3a-
TeJIbHO Oy/IeT UMETh MECTO JBE CUCTEMbI BHYTPEHHETO BpEMEHU
B CBOHUX ILJIOCKOCTSIX tt M CMCTEMa OTPULATEILHOIO MPOCTPaH-
CTBa -S. B remonieHTprueckoi cructeMe 00pa3yloTcst Kak Obl J1Ba
TOJTI0CA: TOJTIOC BHYTPEHHETO BpeMeHHU B BUjie TU1aHeThl ColHIIe,
MMEIOUINI BHYTPEHHIOK T'PAHUILy B BUJE TEPMOSIEPHOIO MOsI-
ca (pucyHOK 6a), U BHEIIHee MPOCTPAHCTBO, MOJIIOCOM KOTOPO-
IO MPEANOJIATalTCs BCE €r0 MPOCTPAHCTBEHHBIE TUIAHETHI U JAKE
BHENIHSIA rpaHULia. Mexay JByMsl STUMU I'PaHUIIAMU pacroa-
raercsi camo [IpocTpaHCTBO 9TOM CUCTEMBI, KOTOpOe Kak Obl Tie-
peTeKaeT OT BHYTPEHHEN IpaHUIIbl K BHEIIHEW U HA0O00POT.

[Inanera Bpemenn CoJHIIE MMEET CBOW 3HAK COCTOSIHUS
HECMOTPSI Ha TO, YTO 3Ta TOYKA SIBJISIETCS HYJIEBOM TOUKOM IMPO-
crpaHcTBa. Ero 1axe MOXHO OCTOPOKHO ITPU3HATH OJHUM U3 HY-
neBbix nomocoB Mcrounuka IIpoctpanctBa. OH umeer onpene-
JIEHHBIN 3apsiji SHEPruM BO BpeMeHu. Ecim 310 Tak, Torga J0JK-



Ha OBITh €ro0 MOJTHAs 3epKaJIbHAsI TPOTUBOMOIOKHOCTh — BTOPOU
TOJTIIOC BHYTpeHHero McTrouHnKa 31ou ke cuctemsl. MM, Kak Mbl
OTpe/IeTUIUCh paHee, OyAyT SBJATHCS MPOCTPAHCTBEHHBIE T1J1a-
HETHI M €€ BHEIIHS s IPaHUIa «OECKOHEYHOCTH».

Mbl HE MOkeM MOKa TOYHO CKa3aTh, YTO HOJb MPOCTPAHCTBA
saBisiercs nomocoMm Mcrounuka. Hoib — OH 1 ecTh HOMb. DTUM
MOJTIOCOM MbI MOKEM TTPU3HATH BEIMUMHY BPEMEHU B €r0 HYyJle-
BOI TOUKE, KOTOpasi MOXKET ObITh TaKOW ke OeckoHeyHoil. bec-
KOHEYHOCTb BHEILIHEW I'PaHUlIbl IPOCTPAHCTBA, KaK OMH TOJIIOC,
1 OECKOHEUHOCTh BPEeMEHH BHYTPEHHEH IPaHUIIbI TPOCTPAHCTBA,
KaK BTOPOU TOJIOC, SIBHO 3aMyCTAT MeX/1y COOOH MpoIiecc Mej-
JICHHOW aHHUTWISALIMY C niepeTekaHreM sHeprui. [lomoca nme-
10T Pa3Hyl0 MNOJSAPHOCTH (IPOCTPAHCTBO M BPEMs), YEPE3 KO-
TOpble BO3MOXHO BO3HMKHOBEHHME HEKOErO pas3psijia SHEpruu.
Jleno B TOM, YTO HyJieBas TOYKa MPOCTPAHCTBA, KAaK TEPBbIMA
MOJIIOC, TOYHO CYIIECTBYET, & €ro OECKOHEYHOCTh MO PUCYHKY
4 Kak OBl sIBJISIETCS] HYJIEBOM TOYKOW BPEMEHHU, UTO U (pOpMUPY-
et Bropoii nomoc Mcrounuka [6]. OH u oOecrieunBaeT yacTuy-
HYIO WU MeJUIEHHYIO aHHUTWIsAIMI0. Eciiu miockoctu coctosi-
HUI ObLTM OBl OMUHAKOBBIMU, TO TPOM3OMIEN ObI TTPOIECC «KO-
POTKOTO 3aMBIKAHUSI» C YHUUTOXKEHUEM 3TOM CHCTEMbI. A Tak
KaK IJIOCKOCTU pa3Hble, TO U MEpeTeKaHue SHePruil aHHUTUJISI-
UK Oy/ieT HeOOJIBIIIMM, YTO MO3BOJISIET TIONTYYUTh JITUTEIIbHBIN
SHEPreTUYeCKUi MPOLIECC CYIIECTBOBAHUS TEJIMOLIEHTPUYECKON
CUCTEMBI U JJaXe YIIPABJICHUE €il.

Urax, ComnHIle mpecTaBiseT coO0M SHEPreTHUECKUi CryCTOK



BHYTPEHHETO BpeMeHH, a IPOCTPAHCTBO BOKPYT Hero OyjeT ca-
MOM TIJTAHETAPHOM CUCTEMOM, COCTOSIINIEN U3 TUIAHET, KaK 3TO MO-
Ka3aHo Ha pucyHke 2. [Tomy4aercsi, 4To MpOCTPaHCTBO HE PACIIbl-
JIEHO T10 BCEH TIOCKOCTH 3TOM CUCTEMBI, 2 COOPAHO B CTYIIEHHBIX
MPOCTPAHCTBEHHBIX TUIAHETaX HA OMPEAETEHHBIX OPOUTATBHBIX
yYPOBHSIX, Hanpumep Mepkypui, Benepa u 1. 1. B renmoneHTpu-
YeCKOW CHCTeMe Mbl He UMEeeM POBHOTO MPOCTPAHCTBA, KaK Obl
PACIIBIJIEHHOTO IO BCE €€ IJIOCKOCTU B BUJIE JUCKA, 2 UMEEM €T0
CTYCTKH, KOTOpBIE 0Opa3yloT ero MpOCTPAHCTBEHHbBIE IJIAHETHI.
Ho eciin mpocTpaHCTBEHHbIE IJIAHETHI Mbl CYHUTAEM BBITYKJIbIMH,
Kak U ruiaHety 3emuisi, To ruiaHeta CosHIle J0/KHA ObITh 3ep-
KaJIbHOW OTHOCUTENIBHO UX, TO €CThb SIBISATHCS BOTHYTOM C «HeOe-
camMu» BHYTPH HEE, KaK Mbl ONPEEIUIIUCh paHee.

Mbl mpuxoauM K HEKOTOPOMY MapaoKCy: OECKOHEYHOCTh
BpPEMEHM B LIEHTPE I'eJIMOLIEHTPUYECKON CUCTEMbI (BHYTpPEHHSIS
rpaHuIla CUCTEMbI) KAKUM-TO 00Opa3oM MepexoAuT B OECKOHEY-
HOCTb MPOCTPAHCTBa Ha €ro BHeliHeu rpanuiie. Ho rae B Hel
BpeMs mpeodpasyercsi B mpocTpanctBo? [lomydaercs, 4to Bpe-
Ms CosHIa Ha BHYTPEHHEW I'paHMlIe CHCTeMbl MpeoOpasyercs
U CTAaHOBUTCS MPOCTPAHCTBOM B €€ IIaHeTaXx. A 4To coOoii
npeAcTaBiisieT BpeMsi? Mbl 3HaeM MPOCTPAHCTBO U €r0 MaTEPUIO,
HO HE 3HAaeM BPEMEHH U ero 3Hepruu. K Hamen pagoctu, Takue
3HaHMS YK€ CYILECTBYIOT, U Mbl HE CTAaHEM Ha HUX OCTAHABJIM-
BarhCsl. PopMysia DUHIITENHA O CBSI3U SHEPTUU C MaTepuen ue-
pe3 KBaJpaT CKOPOCTH CBETA MOJTHOCTHIO PAaCKPbIBAET HAM CBOM-
CTBa BPEMEHU U €ro dHeprui [6].



HlaBaiite BcE ke 310 Kparko onuiuem. Utak, ¢popmyna DiiH-
HITefiHA TIO3BOJISIET HAM TOJIYYUTh TPU BUAA YACTHI]: MaTe€pu-
aJIbHBIE YaCTHUIIBI MPOCTPAHCTBA, KOPITYCKYJIbI, OT KOTOPbIX HaM
HE y/laJI0Ch YWTH, KaK YacTHUIIbI OOBIYHOTO M HEOOBIYHOTO CBETA,
U SHepreTuyeckre 4acTuilbl BpeMenu [6]. 3neck ocoOoi Tpya-
HOCTH HE BO3HUKAET: MaTepUaIbHbIE YaCTHUIIbI (POPMUPYIOT MPO-
CTPAHCTBEHHBIE TUIAHEThl TEIUOIIEHTPUUECKUX CUCTEM, a JHEP-
reTUYECKHEe YaCTULIbl — [UIAHEThl BPEMEHU I'€OLIEHTPUUECKUX CH-
crem. C HUMH y Hac poOyieM He BO3HUKAET. A BOT KOPITYCKYJIbI
OOBIYHOTO CBETa MBI TIOKA HE MOXEM MPUYHCIUTh HU K OTHOW
U3 3TUX CUCTEeM, XOTSI OHU MOTYT UMETh OTHOIIIEHUE K MPOCTPaH-
CTBY U BPEMEHH.

MarepuasibHple 4YacTUIbl SIBHO MMEIOT OTHOILIEHHE K Mpo-
CTPAHCTBY 1 00JIA/IAI0T CKOPOCTBIO OTHOCHTETBHO CKOPOCTH CBe-

Ta PABHOW €MHUIIEC — c'=1. Kopmyckysnbl ABUKYTCS CO CKOPO-

cTbio cBeta — C! M UX Hellb3sl OTHECTH HH K IIPOCTPAHCTBY, HU
K BpeMeHH. OHM MOJTy4daloTcsl Kak Obl HEUTPaJbHBIMM YacTHILIA-
MH. TOJNBKO MBI HE CTaHEM IyTaTh HAIll OOBIYHBIA MaTepUallb-
HBIM IPOCTPAHCTBEHHBIM CBET CO CBETAMU I'E€JIMOLIEHTPUYECKON
cucrembl I IpocTpaHcTBa 1 reOlIeHTpUYeCKOr cucteMsl BpemeHu.
[Toka nocuntaem ux oOIMMHU 11 HUX. YacTULIB SHEPTUU Bpe-
MEHU UMEIOT CKOPOCTb JABUKEHHS PAaBHYIO KBaJpary CKOPOCTU
cgera — C [6].

Ha ocHOBaHMM OIMCAHHOTO pacnpeeeHns YacTul] 1o IIoc-
KOCTAM U IIO KPAaTHOCTH CO CKOPOCTBIO CBETA, MOXHO YTBED-



Knatb, urto ConHile cOpMUPOBAHO M3 YACTHII SHEPTUM Bpe-
MEHHU, KOTOPble KAKUM-TO 00pa3oM MpeoOpa3yloTcsl B YaCTHIIbI
Matepuy MPOCTPAHCTBEHHBIX IIaHeT. HO Kak MOXHO 3Hepre-

TUYECKME YACTHULIBI, TBUTAIOLIUECS CO CKOPOCTBIO C2, 3aTOPMO-

3UTh JI0 €IMHUYHOW CKOPOCTU s reJIMOLIEHTPUYECKON CUCTEME
MIPOCTPAHCTBA U, HAOOOPOT, B TEOLIEHTPUUECKOI CUCTEME BpeMe-

HU pa30rHaTh UX OT €IMHUYHOU CKOPOCTHU C? no CKOPOCTH Cc%
JlaBaiiTe HaUHEM OMKCaHUE Tpoliecca IPeoOpa3OBaHMS YACTHII
C TeJIMOLIEHTPUYECKON CUCTEMBI ITPOCTPAHCTBA.

UYro eni€ cTpyKkTypHO cyuiectByeT Mexay ConHieM u 3emMien
B reJiMoleHTpuyeckoi cucreme KornepHuka, 4to Obl MOIJIO HAM
B 9TOM IIPOLIECCE 3aMe[JIEHUsI CKOPOCTU 4YacTull MoMoub? Mbl
TYT K€ HAThIKaeMCs1 Ha €€ TEPMOSIIEPHBIN MOSIC. A HE OH JIU SIBJISI-
€TCs1 ICTOYHMKOM TaKOro mpeoOpa30BaHMsI YacTHII, O YeM U ro-
Bopw akagemuk H. A. Koseipes? [laBaiite n3006pa3um 3TOT Mpo-
1ecc MpeoOpa3oBaHUsi CKOPOCTH SHEPreTHUECKUX YacTUIl Bpe-
MEHM Ha PUCYHKE 9.



DHeprernyeckuil oOMen mex iy CosHuem u 3emiéi

Counnne Jemis
2
C
—
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TepmosiaepHsIii nosic O30HOBBIH ClI0ii

Puc. 9

Ha pucynke 9 mzoOpaxeHa nepejaya SHEpreTMYECKUX ya-
crun BpeMenu ot ConHua K 3emuie. BHyTpu TepMOsAEpHOIO 110-
sca u3 1iaHeTsl CoNHIE, TIOKA IPEAIOIOKUM 3TO, UCITYCKAEeT-

Cs1 9Heprusi BpeMeHH co ckopocThio yactui C2. Tlonagast B Tep-
MOSIAEPHBII TOSIC, KOTOPBIM MPEACTABISIET COOON BHYTPEHHIO
rpaHuIly epexona U3 BPEMEHU B MPOCTPAHCTBO, ITU YACTULIbI

TOPMO3ATCH JI0 CKOPOCTH CBETa C!, ornasas vacts cpoeii SHep-
T'MY 3TOMY MOSICY Y CTaHOBSICh KOPITYCKYJIaMHU IPOCTPAHCTBEH-
HOT'O CBETa, KOTOPBIil Mbl y’k€ MOKEM BUIETh. DTO TOPMOXKEHHE
SHEPreTUYECKUX YacTHUL] BPEMEHU BBI3BIBAET IIPOLIECC TOPEHUS
OrH# B TEpMOsIIEpHOM nosice. Jlajiee OHM Yyepe3 KOCMOC YKe KOp-
MYCKYJJaMU CBETa JOCTUraloT 030HOBOTO CJIOS TUIAHEThl 3eMJls
WY JII0OOH Jpyroil riaHeTsl. B HEM Mpoucxoaut eme oaHo Top-
MOXEHHE YacTuLl. 3[eCh OHU U3 KOPITYCKYJI CTAHOBATCS YaCTH-
LJaMU TIPOCTPAHCTBEHHOW MaTepUH, ykKe UMEIOIIUX eJUHUYHYIO



CKOpPOCTb c?, Hpyroro croco6a npeoOpa3oBaHUsT YACTHUI] IHEP-
'Y BPEMEHU B MaTE€pHIO MPOCTPAHCTBA B TEJIMOLIEHTPUYECKON
CHUCTEME MBI OoJiee HE HAOIIOIAEM.

TONBbKO YTO MBI NPEANONOKIIN MPUPOAY COTHEYHOIO OTHS,
KaK TMpeoOpasyoIiero BpeMsi B CBET MPOCTPAHCTBA, MPU STOM
BO3HHUKAET IMPOIIECC TEPMOSIIEPHOTO TOpeHUs. 3/1eCh YaCTHUIIbI
SHEPrUuyd BPEMEHM Kak Obl «CroparmoT», TOPMO3sCh W OTHaBas
CBOIO SHEPIrUi0 Ha BHYTPEHHEW I'paHUIE MPOCTPAHCTBA T'eJIUO-
HEHTPUYECKOUN CUCTEMBI. 3/1ECh OHU U ITPe0Opa3yIoTCs B KOPITYC-
KYJIbl IPOCTPAHCTBEHHOTO CBETA.

O30HOBBIH CJIOH, @ MBI BCE K€ Mpe/roaraéM UMEHHO ero y4Ja-
CTHe B IPeoOpa30BaHUK KOPITYCKYJI B YACTHUIIBI MAaTepPHH, SIBJIS-
€TCs BTOPBIM TIOJIIOCOM MPEOOpa30OBaHUsI YacTull. XOTs, 3/1eCh
yXke caMa IJIaHeTa MOXET B 3TOM IOy4YacTBOBaTh, OCTAHABIIU-
Bas cBoel noBepxHocThio cBeT ConHila. Ho B aTom mpoiiecce
SHeprooOMeHa Mbl He TpearnosaraemM ucrtomenns: ComHila, Kak
WCTOYHUKA SHEpruv BpeMeHu. JlokeH CyIecTBOBaTh U 00pat-
HBI TIPOIIeCC MOTOTHEeH sl ero SHepruu. JlaBaiite n300pa3um ero
Ha pucyHke 10.

Ha pucynke 10 mokasaH mpouecc pasroHa 4acCTHIl MaTepuu

OT CKOpPOCTH C? 1o C2, 1o NIOJIyYEHUS] UX IHEPTETUUYECKOTO CO-
CTOSIHMSI BO BpeMeHU. YacTulpl MaTepuy MpOCTPaHCTBA C I1J1a-
HETHl 3eMJIsl, KaK HyJIEBOM TOUKM BPEMEHH, UCITYCKAIOTCS B CTO-
pony Connua. Ilonagas B Mosic KpUCTAJUIMYECKOW BOJIBI I'€O-
LeHTpuueckoit cuctemsl ITtonemes (pucyHok 60), oHu, 3a0upast



y HEro Hepruio, pa3roHsIIoTCs 10 CKOPOCTU CBeTa C! u crano-
BATCSA ero Kopmyckyaamu. Ho 1o OyieT He TOT sApKHii mpocTpaH-
CTBEHHBII CBET, KOTOPHI MBI BUJUM. DTO OyleT CBET IJIOCKO-
ctu Bpemenu, kotopsiii 111 Hac Oyaer TéMHbIM. Be€ Harie Tém-
HOe HeOO — 3TO U eCTh TEMHBIN CBeT BpeMeHU. TyT ke CTaHOBUT-
Cs1 OYeBUHBIM, UTO KPUCTAJUIMYECKasl BOIa OTAAET CBOKO SHEP-
T'MI0 YacTUIIaM MaTepuH, Pa3roHsisl X JI0 CKOPOCTU CBETa Bpe-

menu C'. Tor xonox, KOTOPBIA MBI UMEEM B OJIMKalIIieM KOCMO-
ce, popMuUpyeTcsi UMEHHO KpucTajuimyeckor Bogou. Ho oHa xe
paHee Mojy4yaeT SHEPrUio U3 reJIMOLEHTPUYECKON CUCTEMBI, TOP-
MO034 yactulbl cBeta IIpoctpancTBa (pucyHok 9). Bor otkyna
KpUCTaJUTMYecKas BoJa OepET SHEPruio Jyisl pa3roHa MaTeprasib-
HBIX YaCTHUIl IPOCTPAHCTBA, OKA3aHHOTO Ha pucyHke 10.

Duepretnueckuii odmeH mexy 3emnéit u Conniem

CounHiie

TepmosiaepHbIH Mosic Kpucramummyeckas Bojia

Puc. 10

Kopmyckynel cBeta BpeMeHH, IBUTasch co ckopocThio Cl



M IOCTUTaA TCPMOAACPHOrO 1104Ca, JOIMOJIHUTE/IBHO Ppa3rOHAI0T-

Cs UM JI0 KBaJipaTa CKOPOCTH CBETa C2, 4TO MpeoOdpasyeT Kop-
MYCKYJIbl CBETa BPEMEHU B YACTHIIbl SHEPTMM BPEMEHH, KOTO-
pble gasiee nonagart Ha CosHIE — MOKa MPeanoI0KUM 3TO Ta-
KM 00pa3oM. DHEPruio B TEPMOSIIEPHOM TOsICE OHM TTOTyYa-
10T OT TOPMOKEHU 1 SHEPreTUUECKHUX YaCTULl BPEMEHU I'eJIMOLIeH-
Tpuueckou cuctemsl [IpocTpanctsa (pucyHok 9). Jlanee yactu-
1bl SHEPIUU NOMOJHAIOT BelecTBo BpeMeHu CoHua. Ml noiy-
YaeM HEKUHN «BEYHBIM JIBUrATENIb», KOTOPbIA MOXKET BPAILAThCs
BEYHO, €CJIi Obl He ObLIO MOTEPh YACTHUI] M SHEPTHUI B STUX JIBYX
TJTAaHETAPHBIX CUCTEMAX.
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