A.O. Maiibopona
doboc u [leiimoc — apredakTbl ColiHEUHOH CHCTEMBI?

AHHOTALIUA.

[TokazaHO HalMuue B CTPYKTYpE CHHOAMYECKOTro repuozaa u Oonpuioi nomyocu dobdoca u [Jeiimoca uncen duaus —
MaTeMaTHYeCKUX KOHCTAaHT B BHJE uppanuoHaimbHbIX BenuuuH (1,6180... um 0,6180...), KOTOpble BO3HHMKAIOT B
OTHOIIEHHUAX CTOPOH APEBHUX CAKPAIBHBIX CHMBOJIOB — IIGHTArOHAa W NEHTAarpaMMbl. B CBSI3M ¢ BBIABICHHEM YHCET
@uansi, B ypaBHEHUAX C BEIMYNHAMH, HMEIONIMMHU Pa3MEpHOCTh JUIMHBI M BPEMEHH, a He B 6e3pa3MepHoOi hopme, Kak y
JIPyTUX HEOECHBIX TEN, AENacTCsl BBIBOA OO MCKYCCTBEHHOM IIPOHMCXOKACHHH IApaMEeTPOB OPOWUTAIBHOTO JBHIKEHHS
cyTHUKOB Mapca. MaremaTndeckuil aHanmu3 apredakta Kak XpoHorpada-yKa3aTens, BEUBISCT BEIHMIHHY, B NIPEAETax
73-81 THIC. JNET, KOTOPAsA, KaK IMOKA3bIBAIOT UCTOPUIECKHE NaHHBIE, COOTBETCTBYET MEPHOJY, MPOIIEAIIEMY C MOMEHTA
KaTacTpoduueckoro 1is Jr0Jei U3BEpKeHHUs CynepByikana To0a, n OJM3Ka K MepHoLy MpoxoskaeHus 3Be3sl [llonbia
yepe3 ConmHeuHyto cucteMy. PazBuBaeTcs Teopus NaJCOKOHTAKTA.

3aKkOHBl BO3HUKHOBEHHs M cyluecTBOBaHMS COJIHEYHOM CHCTEMBI J0 KOHLA HE IIO3HaHBI.
Cyl1ecTBYIOT TaKH€ OTHOLIEHUS MEXY €€ 4acTSAMM, KOTOPbIE IIOKA HE MOAJAI0TCSl TEOPETUIECKOMY
OOBSICHEHUIO Ha OCHOBAHWUH JIOCTUTHYTOTO YPOBHS Pa3BUTHSI HEOCCHON MEXaHHKH.

Owmmmpudeckas Gopmyna 3akoHa uiau mnpaBuia Tunmyca — boje, onmuchBaeT 3aKOHOMEPHOCTH B
PACIIOJIOKEHUU TUIAHET

D +4
R =——.
10 (1)
rne Di = 0, 3, 6; 12, ... TlonydenHoe uucno R; cuuTaercs paaumycoM OpOWTHI i-il IIaHETHI B
ACTPOHOMHUYECKUX €IUHULIAX.
®opmyna Tunmyca — bopne, otkpeitTas B 1766 romy, 10 cuX MOp HE HMEET KOHKPETHOIO

MaTeMaTUYeCKOro W aHAJIMTHYECKOTO OOBSICHEHUS M €€ PabOoTOCIOCOOHOCTh OCTAE€TCS 3araJiKou.
['unoTte3a opOUTANBHBIX PE30HAHCOB, TO €CTh CUTYalUl, MPU KOTOPOU MEPUOJIbI OOpAIEHUS IBYX
HEOECHBIX TEJ COOTHOCATCS KaK HEeOONbIlIMe HaTypaJibHbIE YMCla, HE JAaeT MOJIHOI0 OOBSICHEHUs
TOro, Kak padortaet npasuio Turmyca — bone.

B kHure HacienHMKa aHIVIMICKOro mpecToja npuHua Yapisa npUBOASATCS MPUMEPBI COOTBETCTBUS
IMaMeTpoB opOUT 3emiaM U MepKypus, a TakkKe IMaMeTpOB 3THUX IUIAHET TEeM XK€ CaMbIM
MPOIMOPLHUSAM, MO KOTOPBIM CTPOSITCS TaKHe, CaKkpajlbHble BO MHOTHX KYyJIbTypax, F€OMeTpHYecKHe
¢urypsl, kak meHtaron u nenrtarpamma [1; 2; 3]. Tam e paccmarpuBaeTCs W3BECTHBIN eIlle
JIPEeBHUM acTpoHOMaM H((EeKT «BbIUEPUMBAHUS» Ha HEOOCBOJAE IEHTarpaMMbl, JABM)KEHUSIMHU
Beneps 3a neproj 0koso 8 Jer.

[Tponopuuu yacteil neHTaroHa M MeHTarpaMMbl B KOJTMYECTBEHHOM OTHOIIEHUH BBIPAXKAIOTCS Yepes
gyrcna Guaus. Yucno @ (Gonbmoe uncno @uaus) paBuo 1,61803398874989... UYucno ¢ (mamoe
grcno Ouaus) pasHo 0,61803398874989... OOparnas BenuuuHa uucia @ paBHa uncny ¢, TO €CTh
1/® = ¢. llponopuuu, TpUBOJAIIME K MOSIBICHUIO yncen Ouaus, UMEHYIOT «30J0TOH ponopuueii»,



«00KECTBEHHOHN MPOMOPIIUEH», «30JIOTHIM cedeHueM». Uuncna Ouans UMEHYIOT TaKXe <«30JI0TOM
KOHCTaHTON».

Yucna ® u ¢, TOMUMO MaTEMATUKOB U IPEBHUX aCTPOHOMOB, KaK MPABUIIO, U3BECTHBI TOJIBKO Y3KHM
CIELUAINCTAM — APXUTEKTOPaM, XyI0’)KHUKaM, OHoJioraM, KNOepHEeTUKaM, IU(POBAIBIIIKAM.

Xopomo M3BECTHBI 3TH I'€OMETpUYEcKHe (GUTyphl M YHCIa afenTaM pa3jIMyHbIX 330TEPHUECKHX
YUEHHUH, A7 KOTOPBIX OHM HMMEIOT CaKpalbHbI CMbICH. Uepe3 330TepuyecKue Y4eHUs (PUTYpHI
BOLUIM B CUMBOJIMKY Pa3JIMYHBIX PEIMIUNA U CTAM CaKpaJbHBIMM CHMBOJAMU. DTOMY B HEMaJIOH
CTENEeHU CIOCOOCTBOBAIM HEOObIYHbIE MaTeMaTHUECKHe CBOKCTBA uncen Ouans U reOMeTpUIEeCKUX
buryp, pealnusyomux 3TH CBOWCTBA — MEHTaroHa (MpaBUJILHOTO MATHYTOJIbHUKA) M MEHTarpaMMbl
(vnm  meHTakIs), KOTOpble MpHIABaIM WM 4YyACCHBI, CBEPXbECTCCTBEHHBIH BUJ B IJa3ax
uccienoBareneil 1 MOKJIOHHUKOB MUpa MaTEMAaTUYECKUX UJIEH.

[TosiBuniich HOBBIE (PAKThI, MOKA3BIBAIOIIUMU POJIb unced Puaus B Ka4eCTBE KOHCTPYHPYIOIIETO
npuHnuna ConHeyHOW cucteMbl. Takue HOBBIe (akThl MpHuBeAeHbI B paboTe «Kabammucruka
HeOeCcHO! OalNIMCTUKU — CaKpalibHbIE BEJIMUMHBI U OpOUTATBHBIE IEPUOJIBI», KOTOPbIE 0000IIEHBI B
rpymie smnupudeckux dopmyn [4]. VpaBHeHwus:, coiepkaiine KOHCTAaHTHI @ u ¢ (IOMOJTHEHHbIC
HOBBIMU JAaHHBIMH) TpuBelneHbl Huxke B Tabmume 1. M3 Hux ciemyer, 4yro 3akoHbl CoilHEYHOU
CHUCTEMBbl HE HCUEpIIbIBAIOTCS 3akoHaMu Kermepa u ux pegakuusMu co cTopoHbl HbioToHa
OWHIITeHa — €eCTh TOKa HEMOHSTHBIC JOMOJHEHUS CO CTOPOHBI MaTEMaTHUKH CaKpaJbHBIX
CHUMBOJIOB.

B cBa3u ¢ 3TMUM BO3HHMKAeT BOMNPOC: «3aueM HEOOXOoJMMa TMPHUPOAE ITa KaOaJTUCTHKA C
MeHTarpaMMaMH U 30JI0TBIMH KOHCTAaHTaMH B CTPOCHUU TUTAHETAPHON CUCTEMBI?Y.

EcTh n1Ba BO3MOXXHBIX OTBETA Ha BOIIPOC.

[TepBbrit. MHOTOUYNCIIEHHBIE HCCIIEAOBAHUS «30J0TOM TMPOMOPLUUUY» TOKa3aid, 4YTO (U3HYECKUE,
XUMHUYECKHE, OMOJIOTUYECKHE U JAPYTHUE MPOIIECCH B CIIy4ae COOTBETCTBHUSI ATOM MPOMOPIIUUA UMEIOT
onTUMaNbHBIA BUJ. Hanmpumep, mpoiiecchl M3MepeHns WIN BBIYMUCIICHUSI COBEPIIAIOTCS OBICTpEE U C
MEHBIIIUM PACXOJOM PECYpCOB, UeM B MHBIX CIy4yasx. A CHCTEMbl KOJMPOBAHUS HA OCHOBE YHCEIN
Ounusa 6onee HaEKHBI U TTOMEXOYCTONYMBBL. P€30HHO MPENnoNokuTh, YTO 3TU CBOICTBA CHUCTEM,
OCHOBaHHBIX Ha uMcinax DUIUS WIH «30J0THIX MPOMOPIHUAX» 00eCMeYrBaIOT YCTONYHUBOCTH
ConHEYHOU CUCTEMBI.

Bropoii. Bo3MoXXHBIM OTBEeTOM OyAeT OTChUIKa K pa3yMHOW mpuuumHe oOpazoBanusi ConHedHOU
cuctrembl. [lo 1peBHel BepcuM — 3TO CBEPXbECTECTBEHHas, MeTadu3nueckas MpPUUYHMHA.
CoBpeMeHHbIE BEpCUU JIOMMYCKAIOT CYIIECTBOBAHHUE €CTECTBEHHON pa3yMHON MPUUYMHBI, HAIIpUMeEp, B
BU/IE pachl 3BE3JHBIX apXUTEKTOPOB.

['umore3a ywyacTusi HEUYEJIOBEUECKOW CyNMepUMBHIM3AlMM B  (OPMHUPOBAHUHU  APXUTEKTYPHI
ConHeyHOU CUCTEMBI HaXOAWUTCA B TPEHJE COBPEMEHHBIX HAyudHBIX HccieqoBaHMi. Mccaenyrorcs
pa3auyYHbIE TEMbl, HauMHasg OT mnapagokca @depmMu [0 TUNOTE3bl MAIEOKOHTAKTa, KOTOpas



aTbTEpPHATHBHA TEOPUM MoiYaHus BceneHHoW mo mnpuumHe ee Oe3ku3HeHHOCTH. Cama Tema
BHE3EMHbIX LMBUIM3AIUI U UX TMOUCKA MOJAJEPKUBAETCS TOCYJApCTBEHHBIM (PMHAHCHPOBAHHEM.
Hampumep, HACA ¢unancupyer mnpoekt SETI. Hekoropble aBTOPUTETHBIE COTPYIHUKH
HallUOHATBHBIX KOCMHUYECKHX areHTCTB BBICKA3bIBACTCS 3a pACHIMPEHHE TOUCKA BHE3EMHBIX
UMBWIA3AIUN — IPOBEICHUE UCCIEIOBAHUMN O MOUCKY MX BO3MOXKHBIX €iie10B BHYTpH COJIHEUHOM
CUCTEMBI, a HE TOJBKO 3a €€ NpeleslaMyd Ha YJaJICHUHU JCCSITKOB, COTEH U THICSY CBETOBBIX JIET.
Cnyrauku Mapca paccMaTpHUBarOTCs KaK IEPBOOYEPEIHBIE 0OBEKTHI UCCIICIOBAHMSI.

Tabmuma 1
Uwncna Ounus B ypaBHEHUAX CHHOAMYSCKUX ITEPUOIOB HEOSCHBIX TEll

No CuHoanyecknii nepuon YpaBuenue
Mepkypuii-3emis 3
! Tys=—¢
4
2 Benepa-3emis 5T, =27 \/6
3 CounHeuHblii nuKI XoJuIcTarTa: 3 \/—
Benepa-3emnsa-IOnurep T, =16 %
4 Mapc-3emis =~
TA3 = E .
5 IOnurep-3emis FT
Tios = 5
6 CarypH-3emis T 8 -
c3 15 ¢
7 Tyna Jo
T,=—.
S

SIBnsAtOTCS M AMIMpHYEcKUe (OpMYNbl ¢ MaTeMaTHUYecKMMM KoHcTaHTamMu @ u ¢ crmyyaiiHbIMH
COBIIAJICHUSIMU C JACUCTBUTEIbHBIMUA 3HAYEHHUSAMHM CUHOJUYECKHUX MEPUOJOB IIJIAHET U CIIyTHUKOB?
Ckopee Bcero, HET — TOYHOCTb COBINAJCHHUS OYEHb BBICOKAs M COBIAJACHUS HAOIIONAIOTCS JUIS
00JbIION TpyMIbl MapaMeTpoB ABMkeHHs. OJHAKO HesCHa MpUuYMHA MosiBieHus uucen dugus B
ypaBHEHUSX. BeposaTeH U TpeTuil BapuaHT — KOHCTPYUPYIOLIAsh POJIb «30J0TOM KOHCTAHThD) UMEET
KaK €CTEeCTBEHHYIO TMpUYMHY, Tak U pasyMHyto. Ecmu apredaktsr B ConHedyHOM cucrteMe
CO3/1aBaJIUCh C MH(POPMAIIMOHHBIMH LEJISIMH, KaK COOOLIEHHUS M3 MPOILIOr0 COBPEMEHHOM 3eMHOM
[IUBWIN3ALUH, TO MCIIOJIb30BaHNE MPUHIIMIIA «30J0TON MPONOPIHMU» B CTPYKTYype apTeakToB JJis
CO3JIaHMsI OYEBUIHON aHOMAJIMK OoJiee YeM OIpaBaHo Ui IPUBJICUCHHS] BHUMAHMS.

KaHI[I/I,[[aTaMI/I B apTe(I)aKTBI aBasoTcsa Pobdoc u I[CﬁMOC. OHU UMEIOT SBHEIC aHOMaJIuu, KOTOPBIC
CTaHOBATCS OYCBUIHBIMH IIPHU aHAJIN3C HA OCHOBE YHUCCEII qDI/IJII/ISI. PaCCMOTpI/IM 9THW aHOMAJIMH.



Cunomuueckuit nepuox odpamenus Podoca Ty, paBeH
(D5 ~ T(p ] (2)

3Havenue, BeruucisiemMoe 1o Qopmyne (2) pasHo 11,09016994 wacam, mpu JeHCTBUTEIHLHOM
cuHou4eckoM repuoe, pasHoM 11,10501317 gacam. A = 53,4 cexkynasl, o = 0,00134.

Hcxonnble nannelie i pacueToB 1o gopmyne (2): cunepuueckuid nepuog @obdoca — 7 gacos 39,2
MUHYTHI; TIepuoj BpameHusa Mapca — 24 yaca 37 muHyT 22,663 cekyHibl. COOTBETCTBYIOIIMI 3THUM
JAHHBIM JIEUCTBUTENBbHBIN cuHOMYecKuid epuoa ®odoca — 11,10501317 vacos.

Cunoanueckuii nepuoa odpamenus Jlerimoca Ty, paBeH

220 3 ~T),. (3)

3nauenue, Berauciasemoe o gpopmyne (3) papao 131,994911 wacam, 9To MEHbBIIIE ACHCTBUTEIHHOTO
CUHOJUYECKOro neproja oopamienus, pasHoro 132,048887 wacam: A = 3,24 munytsl; 6 = 0,00041.

Hcxonubie nanHble A pacuetoB mo dopmyne (3): cugepudeckuit nepuoa [eitmoca — 30,26667
yacoB (1816 wmwunyT); mepuon Bpamenuss Mapca — 24 wyaca 37 wmunyr 22,663 CeKyHIBI;
COOTBETCTBYIOIIMI 3TUM JTaHHBIM CUHOAMYECKU nepuoy Jlerimoca — 132,048887 uacos.

@opmynbl (2) u (3) ABAAOTCA OYEHb HEOOBIYHBIMU. BbIpaxkaemble HUMH 3aKOHBI JBHKEHUS
CIIyTHUKOB — siIBHbIE apTedakTthl. [lenmo B ToMm, 4TOo 00a ypaBHEHHS OCHOBAaHBI Ha (DHU3UYCCKHX
BEJIMYMHAX UMEIOUINX pa3MepHOcTh. CHHOAMYECKHE MEPUOJIbl CIIYTHHUKOB BBIPA)KEHBI B Yacax, B
SIMHAIIAX UMEIOIINX Pa3MEepPHOCTh, TOT/Ia KaK paHee HalJlcHHBIC B TUTAHETApHOU cucteMe uncia O
6e3pasmepusl (Tabm. 1). BenudauHbl IHHBI 31€Ch Takxke pasMepHbl. [Ipupoa He HCIOMB3YET TaKue
BeurHbBI. CO3/1al0T U UCTIONB3YIOT TAKUE BEIMYMHBI YEIIOBEK U IPYT'HE pa3yMHBIC CYIIECTRA.

BcromHuMm, 4Yro  Wcnoib3yemass HaMHM  CHCT€Ma H3MEpEHUsT BpEMEHHM OCHOBaHa Ha
LIECTUJECATEPUYHON CUCTEME, NMPUMEHEHHE KOTOPOM BOCXOIUT K IIyMEPCKOM IuBmiam3anuu. U
Tenepb 3Ta JAPEBHAS CUCTeMa JIeJIeHMsI BpeMeHH, Onmaromaps uuciny Puaus, oOHapyKuUBaeTcs B
YPaBHEHUSX JIBUJKEHUS CIIyTHUKOB Mapca. 3apasctByii Mrap!

Bo3Mmo)kHO, 3TO penuaiilliee BO BCEIEHHOM coBnazeHue. M HaM BbIllall yYHHUKaJbHBIM IIAHC €r0
HaOmonate. ONHAKO, B KauyecTBE TUIOTE3bl NPHUMEM JTO COBMAJEHUE 3a pe3yJbTaT IEHCTBUS
pa3yMHOH NpPHUYMHBI, & HE YHHUKaIbHOM ciydalHOCTU. Ilo kpaiiHEl mepe, caMu IIyMephl B CBOHUX
MHU(}ax UCTOYHUKOM CBOMX 3HAHUH, MUCbMEHHOCTU U cueTa, OOBSABISIOT HEUEIIOBEYECKOE CYLIECTBO
o umenu Oannec (Y-AH).

PasmepHocTh UMEIOT U «paguycb» opout Poboca u [eitmoca, TouHee OONbIINE MOTYOCH OPOUTHI
ae M aj. B naHHOM ciyyae AJMHA MMEET pa3MEPHOCTb METpa METPUUYECKOW CHCTEMBI, B KOTOpPOH
MeTp paBeH 1/40 MIIH. o€ 3eMHOTO MepuauaHa. A B IIyMepO-BaBUIOHCKOW CUCTEME Mep, €AMHUIIA
JUTHHBI JIOKOTH paBHa 0,4 MeTpa, cooTBeTCTBEHHO cocTaiisieT 1/100 miH. yacTe Mepunnana. JIokoTs
U METP NPOIMOPLHOHATBHBI. A BaBUIIOHCKAsk Mepa JUIMHHBI — JBOMHOM JIOKOTb, paBeH 992Y5 MM, uTo
BeChbMa OJIM3KO IMOJXOMUT K JUTMHE CEKYHJHOTO MasTHHKa JUIs MUpoThl BaBmiaona — 992,35
muwtumerpa [5]. Bo3MoxkHO, puposa CiiydaiiHO MCIOJIb30Bajia 4ackl U METpbl (J0KTH). OaHAaKO



BEPOATHOCTh TOTO, YTO OTO MPOCTOE COBMAJEHUE HUYTOXHA Mana. Kak roBopun Anbbept
OiHmTelH: «bor He urpaer B KOCTH».

TakoBbl ¢akThl. B cBOelf COBOKYIIHOCTH OHHM YKa3bIBAalOT Ha OOIICHHE TBOPIIOB MapCHAHCKHX
OpOUTANBHBIX apTe(aKTOB C IPEBHUMH [UBUIU3ANUAMU 3€MJIH U y4ET MAaTEMaTUYECKOU KYJIBTYpPhI
TOTO BPEMEHH IPH CO3J]AHUH KOCMHUYECKOTO apTe(dakTa, Kak BO3MOKHOTO MOCIaHHSI K COBPEMEHHOU
nuBmiM3anuu. Jpyroi BeiBoa u3 (aktoB — cozmarenu apredakra mokuHyaun CONTHEYHYIO CUCTEMY,
HO OCTaBHJIM HEUYTO LIEHHOE Il HAC ¥ TIOCTABIIIM YKa3aTeH C HECIIOXKHOM CHCTEMOW KOIMPOBAHUSI.
Otu ykazarenu — Poboc u Jleitmoc. Cxopee BcCero, 3T0O HE €IUHCTBEHHbIC MAaMATHBIC 3HAKU U B
napyrux 4actsax COJHEYHOH CHCTEMbl UMEIOTCS aHAJIOTHYHBIC 3HAKU-yKa3aTelau. Bo3MoxHO, B
napaMmerpax IBHXKCHHS apTeaKTOB COAEpIKATCS M KOJABI JOCTyNa K MeCTaMm C JIpyrumu Oosee
Ba)XHBIMH apTe(hakTaMu, Ha KOTOPhIC OHU YKa3bIBAIOT.

Paccmorpum noouepénno 3akonsl nrkeHus ®odoca u [erimoca.

Ecnu npunsate oyeBuaHoe, — nojgoxenue ®obdoca Ha opoute Mapca He SBIISETCS €CTECTBEHHBIM, TO
€CTb OH acTepOu, JOCTaBICHHbIA Ha OpOUTY BOKpYr Mapca pasyMHBIMH CHUJIaMH, TO TOTJAa MOXHO
MPUHATH U MPOBEPUTH CIENYIONIYI0 runore3y — @oboc sBiSeTCsS 3HAKOM, CHMBOJIOM, CBOETO poja
XpoHOTpadoM, HECYIIUM HH(OPMAIHIO U3 MPOIUIOTO M ATY WH(POPMAIMIO MOXXHO H3BJICYb, IIPUHSIB
BO BHUMaHHE XapaKTepucTuku cuctemsl ®odoc-Mapc.

Uro MBI uMeeM i TMONBITKH pacuindpoBku? ['maBHOM ocobeHHocThIO DoOoca, B riazax
COBPEMEHHBIX €ro HalOJtojaTene, SBISETCS €ro rpsaayiiee naaeHue Ha Mapce. OH 1o MmoJjoroit
cnupanu npubnmxaercas k Mapcy. Omnpenenena ckopocTh cOmmkenuss ®oboca ¢ Mapcom Ha
TEKYIIHMA iepuoj — B Hactosiee Bpemst Pobdoc mpubmmkaercss Kk Mapcy Ha 2 metpa (6,6 ¢pyToB) 3a
cronerre. CoryiacHO pacderam, MajeHue mpousoiiner vepes 43 mwummona jer [6]. [amee stor
nmapameTp ABUKCHUA 6yII€T HCITOJIB30BaH HAMHU KaK I[GKOI[I/IPYIOIIII/IP'I KIJIFOY.

®o60oc TOPMO3UTCS NPUIUBHBIMH CHUJIAMH, Tepsisi MO KamjsM, HOJ00HO KIENCHUIPE, CBOIO
MEXaHMYECKYI0 PHepruro. M Kak MominaBoK ApeBHEH KIIENCUApPHl OH OMYCKAEeTCsl HHMXKE U HUXKE,
oTMepsis uctekiiee Bpems. CBoero poja M3MEpPUTEIbHONW LIKAJION SBISETCS paguyc €ro OpOuTHl,
KOTOPBIN HEYKJIOHHO COKpAIlaeTCsi BMECTE ¢ NepruoaoM obpamienus. OnHaKo, eciau AeHCTBUTEIbHO
®doboc sBisieTcs XpoHOrpadoM, yKa3bIBAIOLUIUM Ha KaKO€-TO COOBITHE B MPOILLIOM, TO YTO SBJISIETCS
U3MEPUTENIBHON MIKAJION, MO0 KOTOPOM MOKHO IIPOBECTH OTcueT BpeMeHH? Ha 3ToT cuer ecthb
MIPENIOJIOKEHHE,  OOYCIIOBIIEHHOE  BBICOKOM  TOYHOCTHIO  COBMNAJEHUS  JAEHCTBUTEIHHOIO
CUHOJMYECKOT0 Meproja (B 4acax) ¢ pacueTHOW BEMTUYMHOMN 3TOTO NEPUOIa, PABHON YHUCITY @°.

B uncnoBoMm 3HaueHMH cuHOAMYEcKOro mnepuoga Poboca HET HHMKAKMX TMOCTOPOHHHMX BEJUYMH,
MOJIOOHBIX TEM, KOTOpPBbIE OOHApY)KMBAIOTCS B 3HAUEHUSX MEPHOAOB IPYTUX IUIAHET M CITyTHHKOB.
Ero tekymmuit mepuon mo4tu paseH Oonbiiomy umciy Pumms (1,618033989), BosseneHHOMY B
MSITYIO CTETIeHb. B 3TOH MpocToTe eCTh SIBHOE yKa3aHKe Ha KIIF0Y K paciupoBKe.

Jlorn4HO TPEANoNOKUTh — PUCKAMHM WM METKaMHU JCJIICHUS Ha IIKajdaX BPEMEHU M PACCTOSHHUS
doboca SBISIOTCS pa3IUyHbIe cTereHn ynciia O, KOTopoe SBISIETCS WHBAPUAHTOM JIJISl €ro Meproaa
oOpareHus: ¥ OOJBIION MOITYOCH OPOUTHI, B COOTBETCTBUM C TpeThUM 3akoHOM Kerutepa. Takum
o0pa3oMm, MIKaJIOH MOXKET OBITh TOCIEI0BATEIBLHOCTh BETUYHH (1)6, CDS, (1)4, (1)3, (1)2, (Dl, (DO, (I)'l,...,
@™, ITeprox Poboca B HacTOAIIEE BPEMS HAXOAUTCA OYEHb OJIM3KO K 3HAYEHHIO P°. OtmeTky ®° on
«CKOpO» MPOMIET, U HAYHET CHU)KEHHE K OTMETKE ®* Merkamu MOTYT OBITHb U IPOOHBIC 3HAYCHUS
creneHei yucia O.



Koneuno, ®ob6oc He mpoiifeT Bce 3TH METKHU, TaK KaK pa3pyIIMTCS PaHbLIC MPUIUBHBIMU CHJIAMHU.
Ho BaxkeH mpuHuMn ucnoibs3oBanus Poboca B KauecTBE KIIEICHIPbI-XpOHOrpaga, Tak OH MOXKET
OBITH BOCIIPOM3BE/ICH aJipecaTaMy MOCIAHUS.

B uncnax sta mocienoBaTebHOCTh 3HAUCHUI Tepro10B oToOpaxena B Tabnuue 2:

Tabmuma 2
W3mepuTtenbHas mKaia BOJIIONUA CHHOIUYECKOTO Tieproia Pobdoca Ha OCHOBE OOJIBIIIOTO YUCITA
Ddunus.

®® = 17,94427191
®° = 11,09016994
o* = 6,854101966
®° = 4,236067977

®° = 2,618033989
o' = 1,618033989
o= 1

ot= 0,618033989

B takom npenmnonoxeHnu o0 MCIOIB30BaHMM METOK Ha ocHOBe TaOuuiel 2 €CTh CMBICIH, TaK Kak
M3BECTHA CHUCTEMa CUMCICHHsS C UPPALMOHAIBHBIM OCHOBaHHEM B Buae uucina O, pa3nuyHble
CTEIIEHM KOTOPOro, BKJIIOYas OTpULATENbHbIE, OOpa3yloT MO3MLHMOHHYIO CHCTEMY 3aIlHCH
palMOHAIBHBIX YHMCEJI, BKIKOYas Lenble yucna. Ha 3ToM nmpuHuuIne noctpoeHa CUcTeMa CUMCICHUS
beprmana [7]. DTy cucteMy HCHONB3YIOT MOMEXOycTOiumBbIe mporeccopsl [8]. Hcnonbdyercs ona
Ui UQpoBaHKs NaHHBIX. be3 comHenuii, mpoekrupoBurkam cucreMsl Poboc-Mapce B Te nanekue
BpeMeHa TOo)Ke ObLIa U3BECTHA CUCTEMa CUMCIICHUs, OTKpbITas beprmanom B Hallle BpeMs.

[Tpu momomu Tpetbero 3akoHa Kemnepa mikana B Tabmuie 2 pacmmpsieTcss 10 BUAA, JAHHOTO B
Ta0mnure 3.

B Tabnune 3 npuBeneHbl 3HaYeHUsI KBaJpaToB Mepuoja U KyOoB Oosbliol moiyocu. BuaHo, yTto
OTHOILIECHMS KBAJpaToOB MEpPHOAA W OTHOLIEHHS KyOOB OOJIBLION MOJIyOCH HMMEIOT OTHOILEHUS
«3o070Toil mpornopuuuy». CTpoKKM TaOIMIBI TPOHYMEPOBAaHbI JorapudmaMu mnepuogoB Is (1o
ocHoBaHHIO D), KOTOpBIE PACIONIOKEHBl B MEPBOI KOJOHKE (Helenoe 3HaueHHe Ui HAaCTOSILEro
BPEMEHH OKPYTJIEHO).

Tabmuma 3
W3mepuTenbHas 1IKana SBOMIOIHUH Meproja u 0ompinoi nomyocu @oboca Ha OCHOBE OONBIIOTO
guciaa Oumust.

2 3
No Qn L — a_l — (I)n
2 .3
(logoT) | Ts(uac) T T, & a (km) a’ IMpumeuanus
6 17,944272 321,9969 2,618034 12912,520 | 2,15295 -10
55 14,106914 199,0050 1,618034 10998,880 | 1,33059 -10*2
5,00278 11,105013 | 123,3213 1,002679 9377,200 | 8,24555 -10* | Hacrosmee Bpems
5 11,09017 122,9919 1 9368,842 | 8,22352 -10%
4,5 8,71855 76,01316 0,618034 7980,376 | 5,08242 -10%
4 6,85410 | 46,97871 0,381966 6797,682 | 3,14111 -10%




B Tabnume 3 B cTpoke 4 OOHapyKHBAHOTCS HOBas OYCHb 3aMeTHAas METKa — 3TO BEJIMYHHA
cojepiKamas 4ucio m. Pasymeercs, 3TO XOpOIIO 3aMETHO B ACCATHYHON CHCTEME CUUCIICHHS.
OnmHaKo eciyd aBTOPbI MOCTAHUS Ui BEJIMYMH BPEMEHH HCIOJIB30BAIM IIYMEPO-BaBUIOHCKYIO
MEeCTUACCATCPUIHYKO CHCTCMY, TO OHHM TaKKXC MOIUIM HCIOJIB30BATh JCCATUYHYIO CUCTEMY
CUUCIICHUS JUIS BEJIMYMH JUIMHBI, TaK KaK HAa OCHOBAHWHU apXCOJIOTHYECKMX HAXOJOK HCTOPHUKU
YCTaHOBUJIM, YTO HCKOHHas 4uclioBas cucrema mymepos (B IV Teicauenerun no H. 3.) Obuia
necsTHUHOMY.  ACTpOMHIKEHEpbl HCIONB3YIOT T€ CHCTEMbl Mep, KOTOPbe HAM H3BECTHHL B
HCACCATUYHBIX CUCTCMAX CUUCIICHUA TAKHC MAPKEPBI C YUCIIOM T TOKC BO3HHUKAIOT, HO OHU HUMCIOT
APYroe 4YKMCIOBOE 3HAYCHHWE M OYIyT Majo3aMeTHBI B JECATHYHON cucteme. TemM He MeHee, eCcTh
OCHOBAHUS MOJIAraTh, YTO IIKAIBI KiIencuapsl-Poboca UMEIOT U aecaTudHyto Gpopmy. C nosBIeHHEM
YHCIIA T IIKAJIa CTAHOBUTCS JIBOMHOM, TaK KaKk B HEH €CTh aHAJOIrd 27 W BBIIIE, HO 3TOT aCleKT He
paccMmarpuBaeTcs Bo n3bexaHue n30BITOYHON CIIOKHOCTH.

C yd4eroM HOBBIX MapamMeTpoB opOuTel Poboca, MPU KOTOPBIX BHIMIOIHICTCS TOYHOS PABCHCTBO KyOa
0O0JIBIIION MOYOCH BEIUYUHE n'lOll, nomnonnsieM Tabnuiy 3 HOBO# cTpokoii mox HomepoM 4,00016
u co3naeMm Tabnuiry 4.

Tabmauua 4
W3mepuTenbHas Kajia SBOIIOIMHA CHHOJMYECKOTO Mepro/a u 6o0bioi monyocu ®oboca Ha OCHOBE
6onpIoro yuciaa Ouaus u uncia .

@n le B 8.13
No ) 175 5

(log o To) T (4ac) Ts 2 2 a (xm) a [Ipumevanus
6 17,944272 321,9969 2,618034 12912,52 2,15295-10%
5,5 14,106914 199,0050 1,618034 10998,88 1,33059-10%
5,00278 11,105013 123,3213 1,002679 9377,2 8,24555-10™ Hacrosimiee Bpems
5 11,09017 122,9919 1 9368,842 8,22352-10™
45 8,718552 76,01316 0,618034 7980,376 5,08242-10"

7-10%=a’
4,00016 6,854634 46,98600 0,382025 6798,033 3,14159-10"

-1 11 3

4 6,854102 46,97871 0,381966 6797,682 31411110 | 7#-N7-107" =a

B cTpoke HOMEp 4 3HaYCHHE GOJIBIION TMOMYOCH A° MMEeT 3HAYCHNME YHCIa, MAHTHCCA KOTOPOTO eCTh
1
npousBeaeHne uncna 1 u kodpdumenta N, B koropom N okpyrienno pasao 1,000155137.

a3
N = 201 =1000155137 (4)
8,

Ecnmu yctpanuts N, TO MaHTHCCA CTaHET PAaBHOM YHCIy 7. DTO yCIOBHE peaTu3yercs Mpu IPYTHX
3HAYEHMX OOJIBIIION TOJYOCH & W CHHOAMYECKoro repuoaa Is. Tak, B ctpoke Homep 4,00016, rae

Ky6 OOJIBIIION IMMOJIYOCH YMHOKCH Ha N MaHTHCCA TOJTHOCTHIO COBIIAJAcCT C Tt.

N-al=r-10" ®)



YCTpaHeHI/Ie OTKJIOHCHHA OT 4YHCJa T IIPpHU IIOMOIIM YHCJia N, Aa€T OCHOBAHUEC NPEAIOIO0XKUTD, YTO
OHO MOKCT UMCTb 3HAYCHUC U IJId BBIYUCICHUSA APYTHUX 3HadYeHui. Jloruka ACKOAWPOBAHUSA OOJIKHA
OBITE IIpocCTa, nbo co3aareiin apTe(baKTOB SAIBHO HC UMECJIN 3aa4i TBOPUTH I'OJJOBOJIOMKH.

Pamuyc opOutet ®oboca MOCTOSIHHO COKpallaeTcsi, MOITOMY OH HE MOXET ObITh caM 1o cebe
MapkepoM opOuTaibHOTO XpoHorpada. Tekyinee 3HadeHHE OOJBIION TOIYOCH CKOJIB3UT OT
MPOILJIOTO K OyaylmieMy BHH3 10 IIKaJe, Pa3MEUYCHHOW BEITMYMHAMH ®°, o', O° [TosTomy,
JIOTUYHBIM OyeT MPUMEHHUTH KOoppekTtupyromuii xkodgdumuenr N K caMuM METKaM, UMEIOIIHM
(buKCUpOBaHHbBIE 3HAUCHHUS.

bimkaiiieli METKOM K HACTOSIIIIEMY BpPEMEHHU SIBJISIETCS °, COOTBETCTBYIOLIMA TEPUOSY B
11,090170 yacoB u 6omnbmoi momyocu B 9368,84228 kM Ha ctpoke Homep 5 Tabnuist 4. Tak BOT,
ecnu kodpdunueHT N NPUMEHUTH K 3TOMY 3HAUEHHUIO OOJBUIONW MOMYOCH, TO IMOJYYUM HOBYIO
BEJIMYHHY, KOTOpasi OyJIET COOTBETCTBOBATh OOJIBIIION ITOTyOCH OPOUTHI B HEKOTOPOM ITPOIILIOM.

N -a, =9370,295732. (6)
CHGI[YIOIHI/Iﬁ mar — oInpeaACICHHUC BCINYHUHBI ITIPUPOCTA 60J'H:>IJ.IOI>1 nojryocu
Aag =N -a, —a, =1,453454, (7)

Wtak, MBI TOMy4YWIA BEIWYWHY, U3MEpseMyl0 B KM. B opOutamsHOM nBmkeHuun Poboca ecThb
rmapameTp CKOPOCTH — 3TO CKOPOCTh CHMIKEHHUS BBICOTHI OpOUTHI. [IprMeHEeHNEe BETMYMHBI CKOPOCTH
K BEJIMYUHE MPUPALICHUS JJIMHBI JAaCT HOBYIO MH(OPMAIIHIO — HEKYIO BETUYUHY BpeMeHU. CKOpOCTh
nagenust ®obdoca — 0,002 kM 3a cronerue okpyrienHo win 0,0018 kM 3a cronerue Touno. Paznenum
MOJTYYEHHBIN OTPE30K JIMHBI Ha CKOpOCTh majaenust doboca

A8 _ 106727 ©)
0,002
A8 _ 8074715, 9)
0,0018

Pe3ynbpraT BBIYMCICHHH — BEIMYMHA BPEMEHHM HAXOIAIIASACS B JUana3oHe 3HadeHWid ot 727

CTOJIETUW WIM 73 ThICAYaM JIET JJIsl OKPYTJIIEHHOTO 3HAY€HUs CKOPOCTH maaeHus, 10 808 croneruii
v 81 TBICIYH JIET.

[IpumeuaTenpHo, uTO B cucteme @oboc-Mapc He 0OHapYyKUBAETCSI METKH, OTHOCHTEIIBHO KOTOPOH
HAJ0 OTCUUTATH ATOT MEPHOJ BPEMEHH. A 3TO 3HAYHUT, YTO CO3JIATENN apTedaKkTa JOCTATOUHO TOYHO
BBIUMCIIIIIA BO3MOXHYIO JIaTy OTKpBITUA 3emiiiHaMu Poloca B KayecTBe aHOMAJIBbHOTO OOBEKTA.
TouyHOCTH TIPOTHO3a OOBSICHSIETCS HE TOJIBKO MOIIHON CHCTEMON MOJAETHpPOBAHUS PA3BUTHUS Hallel
[UBWJIA3AIMH, HO TIPEXK]IE BCETO HEAABHUM CO3/1aHueM apTedakTta, Bo3MoxkHo 5000 net Hazan. Ecnu
HaOmolaeMasi aHoMallbHass KOHQHTrypaius CIyTHHKOB Mapca Oblla co3[aHa TOCie TOSBICHUS
ITYMEPCKOM LIMBUIIU3ALIMK, TO JaXKe TpU JaTe OTKpbITUs apredakra He B 2017, a, k mpumepy, B 2117
win 2217 ronax, pe3ynbTaT BBIYHCICHUS JaThl JPEBHETO COOBITUS HE CHIIBHO MEHSJICS U OBbLT OBl
JOCTYIIEH JUIsi TIOHMMaHMs 3e€MHBIX ucchenoBateneii ®oboca. Bmecte ¢ Tem, 0co0oit TOUYHOCTH
pacueToB He TpeOyercs, ecnu 3amada XpoHorpada-maska CBOJUTCS K YKa3aHUIO Ha €ro



HCKYCCTBCHHOC MPOUCXOKACHUC I MOTHUBAIlMM aJpeCaTa Ha HaHBHeﬁMHe HCCICO0BaHUA
apTe(baKTa KOHTaKTHBIMHU METOJaMH — MMOCBHUIKOM 30HA0B-aBTOMAaTOB U IMUJIOTHPYEMBIX aIlliapaToB.

Nrak, xakue BaxkHble cOObITHS npou3onuid Ha 3emiie 70-80 Thicsau JieT Ha3aj, TaKue, YTO JOCTOWHBI
YKa3aHHs Ha HUX MaMSTHBIM 3HAKOM OT Pachl 3BE3HBIX apXUTEKTOpOB? VcTopus yka3pIBacT Ha JBa
Takux 00X coObITHs. [lepBoe coObiTHe — 73 ThICsSYeneTus Hazan (+ 4,5 ThICSYH JIET) B3OpBaJCs
cynepBynkan To6a [10; 11]. Bropoe coObitrie — 70 ThICAY JET Ha3aj 4Yepe3 BHEIIHIOW YacTh
Conneunoit cucreMsl mpoiinia 38e3aa [lonsia [12].

[lepBoe coObITHE — OJHO M3 CaMbIX 3HAYMMBIX 3a MOCJIEIHUE 25 MWILIMOHOB JIET — H3BEPIKEHUE
cynepBynkana Toba ObLIO OJHUM U3 KPYIMHEHIINX M3BEPKCHUN Ha 3emiie B 3TOT MEPHUO] BPEMEHHU.
N3BepkeHne crano KpynHeumend katactpodoi Ha 3emiie, MOCTAaBUBIICH YeIOBEYECTBO HA I'paHb
BbIMHUpaHuA. | eHeTHUecKnue UCCIeI0OBaHMs MOKa3alH, YTO B KAKOW-TO MOMEHT Iociie OnocgepHoi
KatacTpodbl Ha 3eMiie OCTaBaJIOCh B KUBBIX OKOJIO 2 ThICSY yesioBeK. HbIHelHee 4enoBeduecTBO —
IIOTOMKHM 3TOW HEOOJIbIION IPYIIIbL, CIy4ailHO BBIKUBILIEH 73 THICSYM JIET Ha3al.

Bropoe cobsiTie — 70 THICSY JIET Ha3aJa HAIIW YyJOM BBDKUBIIKE TPEAKH HaOIoanu Ha HeOe /1Ba
Connna. OpHO 00bIYHOE, Jpyroe Menkoe H Tyckioe. OpnnHako Manoe CojHIle BO3MOXHO
MEPUOIMYECKH BCIBIXMBAJIO, U yBelanmuuBana sipkocth B 1000 pa3. BropsiM cBeTmiiom Oblia 3Be3na
[Honbua — kpacHbIN Kapiuk, Bomeamuii B COTHEUHYIO CUCTEMY BMECTE CO CBOMM CIIyTHUKOM. DTO
ObuT0 camoe TecHoe 3adukcupoBaHHOE cOmkeHHe CONHEYHOH CHCTEMBI C APYro 3BE3ITHOM
cUCTeMOH. 3Be3/ia MpoIlia Yepe3 BHEIIHIO JacTh obmaka Ooprta Ha pacctostHuu Beero 52 000 a. e.
Ceiiuac 3Be3na llonmbena ynammiack Ha paccrosHue 19 cBeTOBBIX JieT OT 3emid. 3Be3aa JBOMHAS —
COCTOMT U3 KpacHOro kapiuka (¢ maccoil okono 8% maccel ConHIIa) U KOPUYHEBOTO Kapiuka (c
Maccoi okoiio 6% maccsl ConHia). 3Be37a MarHUTHO aKTHBHA, Y HEE MOTYT CIIy4aThCsl BCIBILIKH,
YBEJIIMYUBAIOLINE €€ SIPKOCTh Ha TPU Mopsiika. BU3UT 3Be3/1bI MOXKET MpUBECTH B rubenu 6uochepsl
3emin dyepe3 2 MWDIMOHA JIET, H3-3a IIOTOKA KOMET, OpPOHMTHI KOTOPHIX OBUTM HW3MEHEHBI
IPaBUTALIMOHHBIM BO3MYILIEHHEM.

Takum 00pa3oM, 3TH 3HAYUTENBHBIC COOBITHS TPOILIOTO MOKA3hIBAIOT, YTO PEKOHCTPYKIIUS 3aMbICia
TBOPIIOB apTedaKTa U CICIaHHbBI Ha ee OCHOBE pacyeT, CKOpee BCero, BepeH. B 1iesioM, BepHOCTh U
TOYHOCTh PAacCHIM(PPOBKU HE UMEET 0CO00ro 3HaueHus s npusHanus doboca aprehakTom — 3TO
AOKa3bIBACTCA CBA3BIO MAPaAMETPOB €TI0 ABHUIKCHUA C YU CIIaMU q)I/IZ[I/ISI, BBIPAXKCHHBIMHA B CUCTEME MEP
IIIyMEpPO-BaBUIIOHCKOW ITUBUITH3AIINH.

PaCCMOTpI/IM TCIICPb HCKOTOPLIC 3aKOHBI ABUKCHUSA I{eﬁMoca.

Heiimoc, Bcien 3a PobocoMm, ToXe MNPENOAHOCUT croprpu3. IToMuMoO CBsI3u ¢ pa3MepHBIMU
B&iIn4YnHaMH, OarO0IMUMHU YHCJIia q)I/IZ[I/ISI B IapamMeTpax €ro JABWIKCHHA, I[eﬁMOC HUMECT SABHYIO
aHOMAJIMIO B YHCJIOBOM CTPYKTYpE ABYX (PU3MUECKUX BEIMYUH MMEIOIIMX Pa3MEPHOCTb BPEMEHU U
JJINHBI.

duznyeckue BEIUYUHBI, KaK MPaBUIIO, BIPAXKAIOTCS B BUJE MPOU3BEICHUS YHCIOBOTO 3HAUYECHUS U
€IMHULBI M3MepeHMs. UHMCIIEHHbIE 3HAYEHMs YKA3blBAIOT HAa KOJIMYECTBO STAJIOHHBIX EIUHMI] B
u3MepsieMoM napameTpe. BbiOop 3TaloHOB JITMHBI, MacChl U BPEMEHH — 3TO JEHCTBHE OTHOCUTEIHHO
cBOOOJIHOE, 3aBUCSIIIEE OT Pa3yMHOI'O CYIIECTBA, a HE OT IMPUPOAbI, @ IOTOMY YHCIICHHBIE 3HAYCHUS
M3MEpPEHHBIX [apaMeTpoB, KaK MPaBWJIO, HE BBIPAXKAIOT OOBEKTHUBHOW CYIIHOCTH IOJYYEHHOTO
yuciaa. Tak BoT, Be (u3nyeckue BenTUunHbl JlefimMoca, Takue Kak rnepuoj ooparieHus T u Oosbluas
M0JIyOCh OPOUTHI & UMEIOT HEOOBIYHOE COOTHOIICHHUE YHCIEHHBIX 3HaYeHUH — KOoA(hHULMEHTOB pH
(bu3nYecKUX BEIMYMHAX COOTBETCTBYIOMIEH pasMepHocTH. Koadduuuent K, 6onbioit noiayocu a, —



¢u3nvecKkoil BeNWYMHBI, H3MEpSAEMONM B KWJIOMETpax, IpU I[OKa3aTele CTENeHH 3, paBeH
Oe3pasmepHomy kodddurmenty Kr cuHoamyeckoro mnepuona 7, — (U3MUECKOH BEIMYMHBI,
U3MepsieMoii B yacax, npu nokasaresne crerneHu ¢ 10,0030605

K 3 _ KT¢10,0030605. (10)

a

B uncnax Beipaxenue (10) BBITISIUT Tak

3 #-10,0030605
23458 =132,048887 =1,290841579-10", (11)

Opb6ura [leiimoca 3Bomonnonupyet. [1o3TroMy, B IpOIIJIOM ObUIO TaKOE COCTOSIHUE OPOUTHI, KOTAa
crerneHb OblTa TOYHO paBHa BenuuumHe 10-¢. DTO maer ocHoBaHME sl pacyeTa BO3MOXKHOTO
PEIUKTOBOrO 3HadeHUs OOJbIION momyocu opbuthl JleiiMoca B MpPENNOJIOXKEHHH, 4YTO B 3TO
COCTOSIHHE SIBJIIETCS METKOM Ha LIKaje cOObITUI OpOUTanbHOro XpoHorpada.

3 104
KS2=K'" (12)
B uncnax ypaBuenue (12) umeer ciaeayronme 3HaYCHUS

3 10-¢
23366,19823 —=131,994911  =1,275745868-10 (13)

3nauyenne K, B nponuioMm, Beraucisemoe o gopmyne (13) pasao 23366,19823 (juist aTanoHa B KM),
npHu JCUCTBUTEIBHOM 3HAUCHHWH JUTMHBI Oobinoi moiyocu K, B HacrosimeMmM BpEeMEHH, PaBHOM
23458 (s aranmona B kM). TakuMm 00pa3om, pa3indre MKy MPOIUTHIM U HACTOSIIIIAM 3HAYCHUSIMU
JUTUHBI OonbIion moiyocu Az = 91,802 kM, a mexxay nepuoaamu At = 0,053976 gacos. B pacuerax
JUTSL OTIPEJICIICHUS UCATLHOTO 3HAYCHUST CHHOIMIECKOTO TIEPHOJIa HCITOJIB30BATIOCHh YpaBHEHHE (3).

Ecnu Obl nccnenoBatens opOUTANBbHOTO JBMKEHUS JlefiMoca 1monb30Bajics WHBIMU 3TalOHAMM, YeM
UCIIOJIB3YEMBIE HAMM IJI BPEMEHHU, U3MEPEHHBIM B 4Yacax IIYMEpPO-BaBUIOHCKOM CUCTEMBI U JUIS
JUIMHBI, U3MEPEHHON B METpax, KPaTHbIX 2,5 JIOKTSAM TOH K€ IIyMEpO-BaBUJIIOHCKON CHCTEMBI, TO
ucye3no Obl paBeHCTBO B ypaBHeHHH (13). DTO HE CIOKHO CaMOCTOSITENBHO IMPOBEPUTH IyTEM
UCIOJIb30BaHUs O€3pa3MEpHBIX BEJIMYMH JIMHBI U BpeMeHu. CliefoBaTenbHO, HAOI0AaeMOe HAMHU
PaBEHCTBO B YpPaBHEHUH SIBJISETCS COOBITUEM, BEPOSITHOCTH KOTOPOIO CTPEMHUTCS K HYJIIO, €Cld
napaMmeTpsl JBHKeHus JleliMoca cuMTaTh MPUPOIHBIMU, YUCTO CIyYyallHO JaBIIMMM HaO0JaemMoe
paBeHcTBO. Ecim ke MCXOAUTH U3 TOTO, YTO XapaKTEPUCTHKHU ABMKEeHMs JleliMoca ObUIM CO3/1aHBI
UCKYCCTBEHHO, TO HMX BBIOOp OB MNPOJUKTOBAH HAMEPEHHWEM TIpUBJIEYb BHMMAaHHUE K HX
YPE3BBIYANHO MAJIOW MAJIOBEPOSITHOCTH JUJISl ECTECTBEHHBIX IIPOLECCOB.

Heitmoc, B otnmumne ot doboca, ynansercs ot Mapca. OgHako HaOMIOAATEIBHBIX JAaHHBIX O BEKOBOM
yckopeHun [leiimoca moka He MMeeTCs — MpPU CYIIECTBYIONIEH TOYHOCTH HAONIONCHUN HAa3eMHBIM
o0opynoBaHuEM €ro ciaboe YCKOpPeHHe He MOKET ObITh u3MepeHo. Bo3MoxkHO, B Omikaiiiiee BpeMs
MOSIBUTCS JaHHbBIE 10 J[eMOCY OT KOCMUYECKHUX ammapaToB, Tak kKak o ®obocy COOTBETCTBYIOIINE



M3MepeHus anmnapaTamu ObUIM TPOBEIEHBI M BEKOBOE YCKOpeHue u3MepeHo. bes atoro TpynHo Oyxaer
nemndpoBaTh BCIO HHPOPMAIIHIO, 3aIIMCAHHYIO B CUCTEME CITYTHUKOB Mapca.

Bwmecre ¢ TeM caenyeTr npoAaoJKUTh TEOPETUUECKUE UCCIEAOBAHUS 110 BBISIBICHUIO MAaTEMAaTUYECKUX
0COOCHHOCTEH IBM)KEHUSI CIYyTHUKOB Mapca Kak cpecTBa 3anuc HHpopMmaiuu ajas Hac. Pesynbrar
MOYET MPEB30MTH OKUJAHHUS.

Cakpanu3zaiys «30JI0TOH MPONOPIMKU» U €€ YUCIOBBIX BbIpaxkeHui B Buae uncen Ouaust (O u ¢) Ha
MPOTSHKEHUH BCEH HMCTOPUU LIMBUIIU3ALMU MOJYyYaeT paluoHalbHOE OOBsiICHEHHE. B npeBHOCTH He
ObUIO HUKAKOTO MPAKTHYECKOTO CMBICTIA OT 3HAHWWA MaTEMAaTUKU «30JI0TOH mpomopuun». OaHaKo,
UAYIUH 13 TIyOMHBI BEKOB KYJIBT T'€OMETPUUYECKHUX CHMBOJIOB, MEHTAaKJeH, MeHTarpamMm M T.II.
¢uryp, OCHOBaHHBIX Ha «30JI0TOM MPOMOPLUN», IPUMEHEHHUE «30JI0TOW KOHCTAHTHI» B apXUTEKType
U JIpyrUX MCKYCCTBAaX, CIOCOOCTBOBAJIM COXPAaHEHUIO M PAa3BUTUIO 3HAHUI TEOMETpUH U
MaTeMaTHKH, OCHOBaHHOU Ha uncie @unus. Hago monarare, 4To npuaaHue CakpaJbHOTO BUJA STUM
MaJIOMPAKTUYHBIM 3HAHUSM [UIO OT MEX3BE3JHBIX MHCCHOHEPOB — 3TO MO3BOJHIO JAOHECTH HX J0
HAIIIEro BPEMEHU M OOHAPYKUTh «CaKpAIbHYI0» MAaTEeMAaTHUKy B 3aKOHAX JIBWKCHHS HEOCCHBIX Tell
(cMm. Tabm. 1) u, 6maromapst stomy, yBuaeth B ®oboce u [leiimoce apredakTsl, mpHUIaIiaonme
3eMJISIH IIPUHATH HACIEIUE PAChl 3BE3HBIX aPXUTEKTOPOB.

BepositHo, HaOmronaemasi KOH(UTypamusi CIyTHHKOB Mapca BO3HHKIA 3HAYUTENIBHO IO3XKE
u3BepkeHus Toba, B 6;iu3KMe K HaM BpeMeHa. ACTepOoH/ibl MOTJIM OBbITh U paHbllle Ha OpOUTax BO3JIe
Mapca (unu B Toukax Jlarpanka), HO 3TO CIYTHUKOBOW I'pYNIHMPOBKE MPHUAAIN KOHPUIYypalLUIo,
YKa3bIBAIOLIYIO HAa €€ HCKYCCTBEHHOE MIPOUCXOKACHUE. YKa3aHUe Ha COOBITUS JaBHOCThIO 0K0JI0 80
TBICSIUM JIET, BO3MOKHO HeE ciydaiiHo. HampamuBaeTcsi BBIBOJ: ACTPOMHI)KEHEPHI — TOCTU U3
I1aHeTHON cucteMsbl 3Be3abl Lllonbna. B kauectBe paboueil rMIoTe3sl MOXKHO IMPEANONOXKUTh —
3Be3za [lonbia He X pojHas 3B€3/ja, HO UCIIONB3YETCs TOJIbKO KaK TPAaHCIIOPTED.

Bri6op aTOM 3BE37pI B KauecTBE 3Be370JieTa MOT OBITh OOYCIOBJIEH MAarHUTHOW AaKTHBHOCTBIO
3BE37Ibl, JAIOIIEH CKAYKd MOIIHOCTH H3JIy4YeHMs, HAIMYMEeM 3alaca BelIecTBa B BHJIE BTOPOTO
KOPUYHEBOTO KapiiMKa, KOTOPOE MOKET MCIIOIh30BAThCSI Il aKTUBU3AIMH TJIABHOTO KOMITAHBOHA B
LeJSIX CO3/aHUS TATH U YIPaBJICHUS MOJIETOM BHYTpH [ amakTuku. MeHss HampaBlieHHE TOJeTa, 3a
CUeT YIpaBiIseMOW aKTHBHOCTH, 3Be3/la yBIEKaeT 3a CO0OH CBOM CIyTHUKH, B TOM YHCJC
obutaemble. Paca 3Be3qHBIX apXUTEKTOPOB OJHO3HAYHO JOJKHA OblLIa paJUKabHO PEIIUTh
mpoOJIeMy JOJTOXXKHTEILCTBA, MOITOMY, B BUAY H3MCHCHHS >KH3HCHHBIX HPHOPHTETOB MOXKET
MO3BOJIUTH ce0€ HECMEIIHbIE MyTemecTBUs (Co CKopocThio He Oonee 100 kM/C) OT OJHOIM 3BE31bI K
JpyToii, BBIOMpAst UX MO TOJIBKO OJJHUM MM U3BECTHBIM KPUTEPHUSIM.

Eme Gonee BeposiTHO, 4TO MBOIHYIO 3Be3ny [llonblia ocennan HCKYyCCTBEHHBIM MHTEIUIEKT, KOTOPBIN
CTPAaHCTBYET B KaueCTBE HCCIIEIOBATENbCKOIO 30HAa M MuccuoHepa. Ckopee Bcero, OH He
€IMHCTBEHHBII. BO3MOXXHO, TPaeKTOpPHUHU €T0 JABMKEHUS YKaKET UCXOJHYI0 00nacTh [ anakTuku, riue
HAaXOJUTCA €r0 yJIEH.

®opeitTop 3Be3nb! [llonbia, mponeras psIoM ¢ HAMEUEHHBIMU 3BE€37aMU, J10 MOJJIETA K LIEJIH MOXKET
BBICBUIATh MCCJIEA0BATENIbCKUE 30HABL. JTO ONTUMAJBHBINA PEXUM, TaK KaK OCTAaHABIMBATH BEChH
3BE3IHBIN TPAHCIIOPTHBIM KOMIUIEKC HEBBITOJHO. 3aTeM, NpPH HEOOXOIWMOCTH, 30HJBI MOTYT
BO3BpAIaThCs, JOTOHSS MPOJIETEBIIYI0 O€30CTaHOBOUYHO 3Be3ay. Ilpu ckopoctu 30H10B B 200-300
KM/C 3TO JaeT HECKOJIBKO TBICSY JIET Ha MPSAMON MPEAMETHBIA KOHTAKT C HCCIEAyeMBIMU
IUTAHETHBIMH crcTeMaMu. Eciii 30H/bI HEe TUJIOTHpPYEeMbIe, TO WX BO3BpallleHHe He 00s3aTeNnbHO, U
OHHM MOTYT OCTaBaThCsl JUTUTEIIBHOE BPEMS BO3JI€ UCCIIEAYEMbIX TUIAHETHBIX CHCTEM KakK apTe(axThl.



Takum o00pa3oMm, BO3MOXHa CHTYyalUs, KOTJa AareHThl BHE3EMHOW LMBHUIM3AIlMU BOILIM B
ConHeuyHylo cucTEMY 3a/10JIT0 10 KaTacTpodbl, BEI3BAaHHOM cynepByikaHoM Toba.

Pa3BuBasg 5Ty rumoresy, MOXKHO HPEINOJ0XHUTb, YTO IOCIEACTBUS H3BepxkeHUs Toba Obuin
ocialensl aeiicTBusiMU rocteit co 38e3 bl Lonpia. He uckimoueHo, 4To crnaceHue NoCiIeHIX ABYX
ThICAY 4YEJIOBEK OT BBIMMpAHMsI — MTOT HMHOIJIAHETHOW MHcCUM. BrocnenctBuu, coycTst AECATKU
TBHICSAY JIET OBLTH SKCIIEPUMEHTHI TOCTEH ¢ ITyMEPCKOH [UBUIN3AIMEN U HE OYEHb YCIICIIHbIE OTBITHI
C MpeJIeCTBOBABIIMMY €l IpoToLUBUIN3ausaMU. PazymHas xu3Hbp Bo BeeneHHoll odenb cnaba u
Ha CTaAWU BBI3PCBAHUA HYKIAACTCA B IMOKPOBUTCILCTBC W 3allIUTC OT HPHUPOAHBIX KAaTAKJIU3MOB.
IIpuuem B Takoi nenukaTHON (hopMme, 4TO OINEKaeMble HE TEPSIIOT CBOEH MHAMBHUIYAIbHOCTH U HE
MOTJIONIAIOTCS CynepuuBmiIn3anueid. BecbMa BeposTHO, uTo HA Doboce MBI OOHAPYKUM HE TOJILKO
clieibl IpeObIBaHUsA, HO M HACJIE1e MEX3BE3AHBIX MUCCHOHEPOB.

[Ipemyiaraemas KOHIETIUS ACKOAMPOBAHMS HH(POPMAIIMH, COJEPIKAIIEHCS B CUCTEME OpOUTATBHBIX
apreakToB Mapca, SBIS€TCS TOJBKO OJHUM W3 BO3MOXHBIX BapHaHTOB. MoryTt ObITh U JpyTHe
BEPCHM, HE HCKIIOYEHO, 4YTO Ooiee MpOoayKTHUBHBIE. BO3MOXHO, HacTosmias MyOJIuKalus
WHUIUUPYET CO3JaHue TakuX S(O(PEKTHBHBIX CHUCTEM JEKOAMPOBAHUS, a TAKXKE CTUMYIHUPYET
JajgbHEeUIIee pa3BUTHE TEOPUH TTAJICOKOHTAKTA.
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