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FGOHeHTpI/I‘leCKaH CUCTEMA — MalliIMHa BPEMCHU
Epmouun UK.

"... OOJBIIMHCTBO MEracKOMHMYECKUX CHCTEM, MPUHAUICKAIUX TPEM MacuiTadamM MaTepuu:
IUIAHETAPHOMY, TaJIaKTUUYECKOMY U BCEJIEHCKOMY, MOTYT B 3aBHCHUMOCTH OT M3MEPUTEIbHBIX
npubopoB u cmoco0a M3MEpeHHs, TMPOSBIATH Pa3jIWyYHble JHMKH CBOeil  CYLIHOCTH.
JlelicTBUTENBHO, ... OOJBIIMHCTBO HM3MEPUTEIBHBIX NPUOOPOB PETUCTPUPYIOT «KIACCHYECKUE
CBOMCTBa» JaHHBIX CHUCTEM, HO BCE 4Yallle BO3HUKAIOT CUTyallUM, KOI/la IPYrue U3MEpUTEIbHbIC
npubOpBl  PETUCTPUPYIOT YK€ «KBAHTOBBIE CBOWCTBA» JTHX XK€ cucteM. [lpyrumu cioBamu,
OOJIBIIMHCTBO KBa3W3aMKHYTBIX METracKOIMMYECKUX CHCTEM O00JalaloT CBOMCTBOM «KIJIACCHUKO-
KBAaHTOBOTO Jyain3May. He MCKIIIOYEHO, YTO OCHOBHOM BEKTOp pa3BuTUs (pu3uku B 21-M Beke u
OyIeT npuHaaiekKaTh U3YUCHHUIO ITUX KBa3U3aMKHYTHIX CHCTEM MaTepuaibHbIX Tel." [1].

CpoiictBa ['eoneHTpHUYECKON CHUCTEMBI, KaK MOJEIM W KaK METOJa, B paMKax (U3NYECKOH
acTpOJIOTHH, OObEANHAIONICH B ce0e Ha (pU3MUECKON OCHOBE acTPOJIOTHIO U JPYTrHe €CTECTBEHHbIC
HayKd, U YK€ OOBSICHUBIICH LENbId psAA HAYYHBIX 3a/1a4 [2], OTKPBUIM BO3MOXHOCTH H3y4aTb
CTPYKTYpYy OdHepruu, Gopmupyoomeii mporeccsl Ha 3emiie. HemnpepbIBHbIe MepecTPOeHUs
cTpykTypbl KocMoca siBJSIIOTCSI IPUUMHOM BCEX MPOLIECCOB Ha 3eMJji€, B TOM YHUCIIEC ABUKYLIeH
CHJIOH M3MEeHEeHMs BCero *KUBOro.

['eonenTpruyeckass cucteMa Kak MHCTPYMEHT UCIOJb3YyEeTCd TOJBKO B aCTPOJIOTUH —
€MHCTBEHHON Hayke, npusHarolen BiausHue Kocmoca Ha Bce NMpOLECCHI M CTPOSIIEH Ha 3TOH
CBSI3M CBOU aHAJIN3BI.

CriocoOHOCTh HEKOTOPBIX SCHOBHIIIMX HENOCPEICTBEHHO BHUIETh Oyayllee M MpPOILIOe
sBIIsieTCs OeccriopHBbIM (hakToM. MeXaHU3M 3TOTO SIBJICHUS, XOTS Obl MPUOTU3UTENBHBINA, B HAyKe
HE MPEAJIOKEH 10 CUX IOp MO TOM NMPUYHMHE, YTO TAKOE SBJICHHUE J0 CHUX IOp KaXETCs B MPUHIUIE
HEBepOATHBIM. OJHAKO 3TO SBJIEHUE HANPSIMYIO MOATBEPAKAAET PEATbHOCTH aCTPOJIOIMUECKOI0
METo/1a.

B paMkax Qusnyeckoil acTpoIOTMM Takas CIOCOOHOCTh OOBSCHSACTCS 3HAYUTEIBHBIM
OTCTaBaHUEM CKOPOCTH JIBMIKCHHUS SJIEKTPUYECKH 3apsDKEHHBIX YaCTHIl M HOHOB (~ 5 MM/CEK) Io
OTHOLIEHHUIO K CKOPOCTH PaclpOCTpaHEHHs AJIeKTpoMarHuTHoro noreHuuana (~ 300000 km/cek).
CKopocTh ABM)KEHHS PEAJbHBIX 3apsDKEHHBIX YacTUIl aJIeKBaTHA CKOPOCTH IPOXXUBAHUS, WU
TE€YEHUs] BPEMEHH JJISl JKHUBBIX CYIIECTB (CKOPOCTh OJIHOHANpaBiIE€HHOro TokKa ''acummerpun"
OMOJIOTHYECKUX MOJIEKYJ, TOKA "Ku3HU'"). YIIpaBIsgIOMUiA MOTEHIIMAI B IIEMU C U3MEHSIOMIEHCS
CTPYKTYpOH BTOpPOro KOHIA LENU (KOCMUYECKHE IMEPECTPOCHHUS) YK€ COAEPKUT B cede
M3MEHSIOIIUNCA PUCYHOK, WM TOJOTPaMMYy, T€X COOBITHUMH, KOTOphIE €HI€ HAJUIEKUT "TPOKUTH"
MEJIEHHO JBUKYIIUMUCS MaTepHabHBIMU 00pa30BaHUSMHU.

OOpaTtuM BHHMaHuE Ha OJHO CBOWCTBO, XapaKTEpHOE JJIsi BOJHOBBIX IPOILIECCOB: B KaXKIOU
TOYKE MPOCTPAHCTBA HUMeeTcs 'colepkaHue" BCEro OCTaJbHOTO mpocTpaHcTBa. Kycouku
roJIOTpaMMBI  COJIEpXKAT TO e M300pa)keHHe, YTO M Bcs IUIacTUHA. B mo0oil kieTke >KUBOTo
opranuzma ectb "uH@opManus " o 1enoM opranuszMme. BaxxHo moHsATh, uTo I[lpupoma paboraer
LEJIbHO, HE pa3felisis HUUero Ha KOOPIMHAThI, OHA HE 3HAET HayYHBbIX METOJUK. JTO O3HAYaET, UTOo
C TepeMenIarolMcs B BOJIHOBOU cpefie "u300pakeHneM" 1Mo BCeM KOOpAMHATaM, BKIIFOYAsi BpeMs,
nepenaéTcsl ¥ B3aMMOJECTBHE, OTOMY YTO OJHO OT Apyroro Heotaenumo. K Takum mpoieccam
OTHOCHUTCS U KU3Hb.

Bo3MOXHO MHOrO  BapHMaHTOB  BOCHPHSTHS  PacCHpOCTPAHSIONIErOCs  B3aUMOJICHCTBUS
(MHOrOMEpHOCTh) B 3aBUCHUMOCTH OT YCJOBHM HaONIOJEHUS, HO HHTEpEC MpPEJCTaBISIIOT JBa
HCCJIEIOBATEIbCKUX BapHUaHTa!

1. "UzoOpaxenue" Cc  pacCTOSIHUEM  yMeHbIIaeTcsi B pa3Mepe. JluHamuka
pacpoCTPaHSIOIETOCS TPOILIECCA MIPU 3TOM YCKOPSETCS MO OTHOIICHUIO K "opUruHaimy'", CKOpOCTh
B3aMMOJECHCTBUS "MENKHUX MIECTepEHOK" YBEIMUYMBAETCS, COXpaHss OOLIMH MOMEHT KOJIMYEeCTBa
nBrkeHus. CpaBHUTE CKOpPOCTh BpallleHUs IUIAaHET M DJIEKTPOHOB — U T€, U JAPYTUE SBISAIOTCA
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KBaHTOBAHHBIMU YHEPTETUUYECKUMH CIIOSIMU, KPATHO CBA3aHHBIE MEXy COOO BOJTHOBOI MPUPOIO0i
cBsi3ed. 3HAUMT, AN YMCHBIICHHOM "KONMUHU" CHUCTEMBI YCKOPSIETCS €ro COOCTBEHHOE BpeMs
(comepkanue OyayIiero). ITu KapTHHKUA BOCIPUHUMAIOTCS Hanbosee ClIOCOOHBIMU UX YIIaBIIUBATh,
olepexasl €CTECTBEHHBIN X0/ COOBITHM, BOCIIPUHUMAEMbIN OOBIYHBIMU JIIOABMHU C UX HEBBICOKOMN
CKOPOCTBIO BOCIIPUSATHS.

2. "HN3o00paxkeHue" C paccTOSTHUEM YyBEIWYMBAEeTCd — JAMHAMUKA JBW)KEHUS IIpolecca
3aMeIIAeTCsl, OTCTAET OT OOBIYHOTO /IS JII0JIeH X0/1a BpeMeHH (cojiepKaHue MpoIUIoro).

"B oOmel TEOpUHM OTHOCUTEIBHOCTH OHHINTEHH OYKBAIbHO OIICIOMWJI MHpP CBOUM
3asiBJICHUEM, YTO MPOCTPAHCTBO U BPEMsI — HE pa3felIbHbIE, HO IJIABHO COEJMHEHHBIE CYILIHOCTH,
BBITEKAIOIIME KaKk 4YacTW LEJNO0ro, KOTOPOE€ OH Ha3Bal IPOCTPAHCTBEHHO-BPEMEHHBIM
KoHTUHYYMOM." [3].

"TTomo6HO TOMY, KaK Ka)Ablii KyCOYEK TOJIOTPAMMBI COJCPKHT B cebe M300pakeHHue IeJoro,
KaXk/1asi YacTh BCEJICHHOM COAEPIKUT B ceOe BCIO BCEIICHHYIO. JTO 3HAYUT, YTO, €CJIM OBl MBI 3HAJIH,
KaK I0Jb30BaTbCsl 3TUM CBOMCTBOM, Mbl MOIVIM Obl OOHApY)KWUTh TallaKTUKY AHJIpPOMEIbl Ha
MU3HHIIE CBOEH JeBOHW pyku. Mbl mMornm Obl Takxke yBuaeThb Bcrpeuy Kiteomarpel u ILlesaps,
IIOCKOJIBKY B IIPUHIIUIIE BCE MPOILLIOE U Oyayllee ykKe IPUCYTCTBYIOT B KaXKI0W YaCTUUKE BPEMEHU
U npocTpaHcTBa. Kaxias KileTka Hallero Teja YK€ COJEPKUT B ceOe BeCh CBEPHYTHIN KOCMOC.
OTHUM XK€ CBOMCTBOM OO0JafaeT M KaXKIbl JMCT, KaXJIas Karuld J0XAS W KakJas NbUIMHKA,
IIpUAaBasi HOBBIM CMBICI 3HAMEHUTBIM CTPOUYKaM Y WibsiMa bieiika:

B 00nom mznogenve eudemn ¢eunocmo, O2poMHbBLIL MUpP — 6 3¢pHE necKda,
B eounoii 2opcmu — 6eckoneunocmo H nevo — 6 uawmeuxe yeemka." [3].

Eciii MBICIIEHHO OCTaHOBUTBH BpeMsSl U CJENaTh pa3pe3 3BYYalUX CTPYH — YBUJIUM CEUYEHHE
HEMOJIBUKHBIX CTpyH. Eciiu Bpems ycTUTh MEUIEHHO — YBHJIUM B IIONIEPEUYHOM CEUYEHUU C pa3HON
CKOPOCTBIO NEPEMELIAIOLINECS CTPYHbI. B pexnMe pealbHOro BpEMEHM HUKAKOI'O CEYEHHUs CTPYH
YBHIETh YK€ HENb3sl, TOJBKO CIUIONIHBIE pa3MBIThIE MATHA (pa3pemaromas CrocoOHOCTh
HaOJIIOaTeNIN).

Takoe >xe BoclpusTHE HAOIIOJACTCS U y 3JIEKTPOHA, OH "MOKET IPOSBIATHCSA U KaK 4acTULA, U
KaK BOJIHA. Takoe M3MEHYMBOE MOBEJECHUE MPUCYILE BCEM 3JEMEHTApHBIM yacTuiiam. OHO Takxke
XapaKTepHO [UIsl BCEX SBJICHHM, paHee CUYMTABILMXCS YUCTO BOJHOBbIMH. CBET, raMma-iydd,
PaaAMOBOJIHBI, PEHTI€HOBCKHE JIyYd — BCE OHM MOTYT IpEBpalaThbCsl U3 BOJHBI B YacTULy H
oOparHo. CerogHsi (U3MKHM paccMaTpUBAalOT TaKWe BHYTPUATOMHBIE SIBICHHS HE B paMKax
OTJIENIbHBIX KAaTErOpHil BOJIH WJIM YacTHI, a KaK €JUHYI0 KaTeropuio, 00JIaJalonlyo cpa3y JByMs
cBoiictBamu." [3].

Unero o TomM, dYTO OpOUTHI KOCMHUYECKHX OOBEKTOB 00JIalal0T CBOMCTBAMHU BOJHBI,
noareepkaatoT U B3rsaAbl H.A.Ko3bipeBa. "OH yTBepskaall, HampuMmep, YTO 3B€3/1a UM TalakTHKa
MO’KET HaOJIOJAaThCS OJHOBPEMEHHO B TPEX MO3ULMUAX: B MPOUUIOM (TaM, Ine oOBeKT BUIEH
ceifuac), B Hacrosuee Bpems (I7le OH ceiuac JeHCTBUTEIBHO HAXOAWUTCSA) U B Oyayuiem (Tae oH
OyZeT HaxOAWUThCSA, KOI/IAa €ro JOrOHUT MOCHaHHBIA ceddyac ¢ 3eminu cBeToBoil curHaim). C
MOMOIIbIO TEJNECKONa, O00OPYAOBaHHOTO B (OKYCE CBETOUYBCTBUTENIBHBIM AIIEKTPUUECKUM
CONPOTUBIIEHUEM, 3TU TPU NO3UIMH ObUIM JEHCTBUTENBHO 3apEeTUCTPUPOBAHbI (AHAJOTHUS: JBE
MO3MIIMU JIETSAIIETO0 CaMOJjIeTa, YCTaHOBIICHHBIC BHU3yalbHO | 1O 3BYKY)." [4]. "DTOT pe3yabTar a0
CUX TIOp H3PSAJHO IIOKUPYET AaCTPOHOMHYECKOE COOOIECTBO, HO €r0 OYEHb JIETKO MOBTOPUTH U
COMHEHHUH OH HE BBI3BIBAET, BOMPOC TOJIBKO B 00BsicHEHUHU." [5].

C 1ol Touku 3peHus nocMoTpuM Ha ConHeuHyro cucteMy. B I'ennoneHTpryeckoM BapuaHTe
npu 1000 yacToTe HabIIOAEHUS Mbl YBUJIUM ITPUMEPHO OHY U Ty K€ KapTuHY: B ieHTpe CounHile,
BOKPYT HETO — OJIHU U T€ € YCIIOBHO KPYTOBbIe OpOUTHI IJIAHET, UMb MEJJICHHO Apeldyromire 3a
OueHb OOJNBIION MPOMEXKYTOK BpeMeHH. B To Bpems kak B I'eoreHTpuyeckoil cucteme OpOUTHI
OJIHUX U TeX K€ IJIaHeT UMEIOT pa3jMyYHble Y30pbl B 3aBUCUMOCTH OT 4acTOThl HaOmtoneHus. To
€CTb, MHAMBUAYAJIBHOCTh W YYBCTBUTEIBHOCTh [ €OLIEHTPUUECKON CHUCTEMBI, KaK HMHCTpYMEHTa
UCCIIEJIOBaHMSI, MMEeT MNPUHUUIHUAIBHO HMHOW Xapakrep, 4eMm [ ennoneHTpu4yecKol CHCTEMBI.
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Hecmotpst Ha TO, 4TO Kaxnablil y30p B peasibHOM Kocmoce ¢ TOYKM 3peHMs] BOCHPHUATHUS JIOACH
IPOSIBIIAETCS 32 OOJIBIION IMPOMEKYTOK BPEMEHHU, B pealbHOM 3(upe, 0cOOEHHO B yMEHBIICHHBIX
NPOCKIMAX Ha MOBEPXHOCTU 3eMJIH, 3TH KOJICOaHUsS CYIIECTBYIOT, 3HAUUTEIILHO ONEepexas BpeMs
HaOJII0IeHNUs JKUBBIMU CYILIECTBAMH U Cpa3y Ha BCEX KBAHTOBAHHBIX yacToTax. Ha nmeificTBus 3THx
Y30pOB Ha MOBEPXHOCTH 3€MJIM B "30HE KU3HU'" OTKIJIMKAIOTCS BEIIECTBA U YCIOXKHEHHBIE CUCTEMBI,
KOTOPBIM JIETYE PE30HAHCHO, TO €CTh, ¢ 0€CKOHEYHO MAaJI0il CHJION CBSI3M (IVIAaBHBIN apryMeHT
¢u3nUecKoil TeOpUM aCTPOJIOTHH), PEarupoBaTh Ha Ty WM MHYIO YaCTOTY TPAHCIUPYEMOM SHEpPTruu
OT HEMpepbIBHO MeHsoueiics koHpurypamuu CoNHEYHOH cucTeMbl. JTO LBETH, pacteHus. K
TaKUM JK€ CHCTEMaM OTHOCHUMCS M MBI, JIIOJU CO CBOMMH XapPaKTEPUCTUKAMU M COOBITHUSMH, HO
CJI0)KHOCTb Hallel OpraHu3aly 3HAYMTEJbHO BBILIE, YEM Y PACTEHUN. A LIBETHI KOJIMYECTBOM U
¢dopmoii nenectkoB (0T 2 10 50-TH M Oosee) CBOUM CTPOECHUEM OYKBAJIbHO HANPSAMYIO MEPEIaroT
"bopmy" mpuxonsmeit ¢ Comnuem sHepruu. [Ipuuém, Hambosiee BBIPA3UTENbHBIE CTPYKTYPHI
NPOSIBIIAIOTCS B OYEHb Y3KMX JMANa30HaX YacTOT, HamoJo0Me MOWMaHHBIX PaJdOCTAHIMNA 10
LIKaJe paJuonpUEMHUKA.
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