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YOK 550.2(71)
B.A. CyxapeB

Kpbimckul azpomexHonoauyeckull yHusepcumem, 2. Cumgbeponoris

O B3AUMOCBA3U NMAPAMETPOB
KOCMUYECKUX OBBEKTOB
B MACLLUTABE I'AJIAKTUKH

Mupo3naHbe — 3TO MUP BOJIH,
PE30HAHCOB M HUYETO OoJiee.
E. @ypca

OcymecTBIEH CpaBHUTENBHBINA aHAIN3 CYIIECTBYIOIINX MOAXO0/0B K ITpodieMe KOCMO-
3€MHBIX CBsI3€i. M37105KEHBI OCHOBHBIE MOJIOKEHHUS KOCMUYECKOH BOJIHOBOM 3JIEKTPO-
MAarHUTHOU pe30HAHCHOHN KOHIIETINH. Pa3paboTaHa METOIOMOT S OLIEHKH KadyeCcTBa UTHH-
HBIX IEPUOMYECKUX [IUKIIOB C TOYKH 3PEHHS UX COOTBETCTBUS KPUTEPHUSIM MY3bIKaJIb-
HO-YMCIIOBOH TApMOHHMHY MHpPa. YCTaHOBJIEHA B3aUMOCBSI3b O CHOBHBIX ITapaMeTPOB KOC-
MHU4YecKruX 00bekTOB COTHEYHOM CHCTEMBI C COOTBETCTBYIOIMMH I'ATaKTHYECKUMH Ta-
paMeTpamu.

Ki1ioueBble ¢10Ba: KOCMO-3¢MHBIE CBSI3H, KOCMUUECKas pe30HAHCHAS KOHIETIIHS, My-
3BIKAIHO-YUCIIOBAs TapMOHHS, 00beKThl COTHEUHOH CHCTEMBI, TaTaKTUYECKHE Mapa-
METPBI.

B pacnopsbkeHuH 4enoBeuecTBa UMEETCsl BECbMa OMPAaHUYEHHOE YHCIIO0
KaHaJIOB HAyYHOTOo NI03HaHUs. B Haubosee mpocroii hopMe —3T0 HENOCpe/-
cTBeHHOE HaOmonenue. Jlajgee uaeT SKCIepUMEHT U MOCTPOCHHBIE HA €ro
OCHOBE YaCTHOHAy4HbIe Teopru. OJHAKO IKCIEPUMEHT BCEra OTrpaHUYeH
BO BPEMCEHH, MOATOMY, 0a3MpysCh Ha HEM, MOKHO YBEPEHHO M aJleKBaTHO
MOJICJTUPOBATH TOJIBKO CPABHUTEILHO OBICTPO MPOTEKAOIIHE MPOLEcChl. YTo
e KacaeTcsl MPOIECCOB JUTMHHOMEPHOANIECKHIX, TO O HUX MBI COCTaBIIsIeM
MHCHHUE U CTPOHUM TCOPCTUUCCKHUE KOHCTPYKIHU JIMIIIb HA OCHOBE BECbMa
HEHA/IS)KHOTO METO/1a SKCTPATIOJISIIHH.

Ecnu ke B Kakoi-Tn00 eCTeCTBeHHOHAYYHOH 00JIaCTH yIaeTCs HaJIKHO
000CHOBATh CYILIECTBOBAHKE JJIMHHOIICPHOIMYCCKHIX IIMKIIOB U pa3padboTaTh
METO/IOJIOTHIO MX UCCIIEIOBAHUS, IyCTh J]a)Ke Ha OrPAaHHYCHHOM BPEMEHHOM
OTpE3Ke, TO OTKPHIBAKOTCSI XOPOIINE TIEPCIICKTHUBBI ISl PACKPBITHS XapakTepa
NPOTEKaHUsI TOJOOHBIX TIPOIIECCOB B OyayIIeM. HBIMH cTIOBaMH, TIOSBIISETCS
BO3MOKHOCTB HAayYHOT'O POTHO3UpOBaHusL. MznoxkeHHoe mprodpeTaet 0co0yto
aKTYyaJIbHOCTh MIPH UCCIICIOBAHUH MPOOJIEM aCTPOHOMHUH, HCTOPUIECKON Teo-
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JIOTHH, TIaJIEOMarHUTOJIOTUH, MAJICOKIIMMATOIOTHH M IPYTUX HAyK, B KOTOPBIX
BpPEMEHHBIE COOBITHSI M3MEPSIFOTCS] COTHSIMU MIJIJTHOHOB U IakKe MHJLTHAp.Ia-
MU 3eMHBIX JieT. O Takux npobieMax U MOHIeT peub B HACTOSIIEH cTaThbe.

1. O6mue 3aKOHBI U MPUHUMIBI, HCNOJb3yeMble TPH UCCI€10Ba-
HHUHU JUIMHHONEPUOANYECKUX NPUPOIHBIX MPOLECCOB

3axon cunxponuzayuu. SIBIeHUE CHHXPOHU3ALUHM XapaKTEPHO IS ca-
MBIX Pa3IUYHBIX TPUPOIHBIX, TEXHUIECKUX U OMOJIIOTUYECKUX CHCTEM, CO-
BEpLIAIONINX TIepHOANYECKHe ABMKeHus. Hanpumep, npy HaTMYUK HEKOTO-
poro uucia cinabo CBA3aHHBIX MEXIY CO00¥ KOJeOMONIMXCS 00BEKTOB C
HEOIMHAKOBBIMHU MEPUOIaMU Yepe3 KaKoe-TO BpeMs HEN30€KHO BO3HUKAET
CJIMHBIM, OO IJ1s BceX 00BEKTOB PEXKUM KojicOaHul. J/[Ba MasTHHKA, ITOJI-
BEIICHHBIE HA KECTKOW HETOBM)KHOW paMe, CITyCTs] HEKOTOpOoe BpeMst 00si-
3aTeNbHO HAa4YHYT KadaTbCs B “TakT’, €CNIM MX MEPUOABI MPHUMEPHO PaBHBI
WJIM COM3MEPUMBI MeX 1y co00ii. J[Ba HEypaBHOBEILICHHBIX POTOPA, TPUBOTHU-
MBIX BO BpallleHWEe HE3aBUCHUMBIMH JBUTATESIMHA U PACTIONOKEHHBIX Ha 00-
[IeM yIIPYTOM OCHOBAaHHUH, Yepe3 HEKOTOPOE BpeMsl CTaHYT BPaIlaThCsl C OTU-
HAaKOBOW CpEJHEN YIIIOBOW CKOPOCThIO. YUenoBeUeCKuil OpraHusM NpeicTaB-
nsieT co0oii cUCTeMy cO MHOTHMH CTENEHSIMHU CBOOOBI. J{BHKEHNUS LIENOT0
psiia ero OpraHoB, KaK BHEITHUX, TAK K BHYTPEHHUX, CO BpEMEHEM “ IPUCTIO-
cabnmBaroTcs” K mepuoAaM KojieOaHWi JIBYX €ro IIaBHBIX ABHIKUTEICH —
CEpACYHBIX COKPAIEHUH M TAaKTOB IIaroB MPH XOIb0e.

Cunepudeckuit nepros odpamienus JlyHbl BOKpYT 3eMIJIH TOYTH B TOYHO-
CTH COBMAJAeT C KIPPUHITOHOBCKUM TIEPHOI0M BpamieHus: ColHIIA BOKPYT
cobcTBeHHO#T ocu (27,32 3eMHBIX CYyTOK). HECOMHEHHO, YTO 9TO HE UTpa CITy-
Yasi, a ONSTh-TaKW MPOSBICHUE CHHXPOHHU3ALIMH: 38 [UTMTEIIBHBIN IEpU0/] 3BO-
monu COTHEYHOHW CUCTEMBI OT/CIbHBIE €€ BTOPOCTENeHHBIE 00BEKTHI CY-
MeJH “TIPUCTIOCOOUTHCS” K TIEPUOJY OOpAaICHHS TIIABHOTO 00BEKTa. DTO kKe
SIBJIEHHME TIOCITYKIIIO “ BAHOBHUKOM TOTO, YTO MPAKTUYECKH BCE TUIAHETHI TIPH
nx oOpameHnu Bokpyr CoiHIA JBIKYTCS IO OpOUTaM, MIIOCKOCTH KOTOPBIX
MaJIo OTJIMYAOTCS OT MJIOCKOCTH SKJIMIITUKHN. B TaHHOM ciiydyae BciencTBre
Mpoliecca CHHXPOHU3ALNH OPOUTHI TIAHET CyMeITH CONM3UTHCS C TTIOCKOCTBIO
JBIDKEHHS TIaBHOM T1aneTsl — KOmuTepa.

Heo0xoauMbIM yCIIOBHEM KH3HECTOMKOCTH OO0 CHCTEMBI CITYyKUT
3aKOH €O2NAcCO8aAHUA PUMMUKU OMOENbHBIX Yacmel cucmemsl, Oynydu
CJIEZICTBUEM TOTO )K€ SBJICHUSI CHHXPOHH3ALINH.

3axon eouncmea Bcenennoii. BceneHHas mpeacTaBiseT cOO0N eIUHBINA
CIIOKHBI OpPraHu3M, COCTOSIIMIA U3 MHOXKECTBA YacTell (OpraHoB), BBIMOJHSI-
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IONIMX ofpesieneHnHbIe GyHKImu. Micropus kaskaoro oprana BeeneHnHoii, a ciie-
JIOBaTeNbHO, UcTOpus 3eMiu U Bcelt CoTHEUHOW CUCTEMBI BIUIETEHA BO BCe-
JICHCKYIO HCTOPHIO ¥ IOTOMY HE MOKET OBITh [T0-HACTOSIIIIEMY TTOHSITa BHE €€.

3emi1io U B 11esioM Bcio COJTHEYHYIO CHCTEMY CJelyeT paccMaTpHUBaTh
KaK COBEPILCHHBII HAYYHBIH 30H]I, CHAO)KEHHBII TOUHON M3MEPHUTENBHON H
PETUCTPHPYIOIICH anmapaTypoi, MUJLTHAPIbI JIET OOPO3IUBIINN KOCMUYCCKHE
MIPOCTOPBI, HAKATUTUBAsE OCCIICHHYO HH(POPMAIIHIO 00 OKPYKAFOIIEM HAC MUPE.
Jns 3emnn 3Ta nHGOpPMALIUS 3aIMCHIBACTCS] B KAMEHHOM JIETOITUCH 36MHOM
kopbl. st CoHEYHOM CHCTEMBI OHA MOXKET OBITh 3aredaTiicHa B mapaMeT-
pax OBMKEHHS IJIAHET U UX CIIYTHHKOB: TIEPHOIaX OPOUT U UX KCLUEHTPHCHU-
TeTax, CKOPOCTIX JIBUKEHMsI, paCCTOSHUAX /10 LIEHTpoB BparieHus. [locne-
JTHHUE JOJDKHBI OBITh CTPOTO CHHXPOHU3UPOBAHBI C COOTBETCTBYIOIIUMH I1a-
pamerpamu Hamieii ["anaktuku. [IpoGnema coCTOUT JHIIL B TOM, YTOOBI CY-
MeTh pacuinpoBaTh A3bIK, HA KOTOPOM HanucaHa 3ta uHdopmarus [2].

3axon ecemupnoii eapmonuu. CerogHsi peallbHOCTh BCEMHUPHOUN TapMo-
HUM YK€ HU y KOTO He BBI3bIBae€T COMHEHUs. M31aBHAa MPH3HABAINCH HATUYHE
TapMOHUM B MHUpE 4YHUCell, My3bIKaJbHas TAPMOHMS U TapMOHHS HeOECHBIX
c¢ep. Eme nmudaropeiiiipl cauTa i, 4T0 MUPOM YIPABISIOT YHCIA, TOCKOIb-
Ky OHU HECYT LIEHHEH Y0 HHPOPMAINIO 00 YCTPONUCTBE CaMbIX Pa3iInYHbIX
00BEKTOB OPTaHUUYECKOTO U HEOPTaHMYECKOTO MUPA.

Paznien BeIcHIEl MaTeMaTUKK, HA3bIBAEMbIN TAPMOHUYECKUM aHAIU30M,
CBSI3aH C Pa3IOKEHHEM CJIOKHOTO KOJIe0aTeNbHOTO NBMKEHHS Ha OTACIb-
HBIE COCTABIIAIONINE, U3MEHSIOIIMECS 110 3aKOHY CHHYCa WM KocuHyca. Yac-
TOTBI, aMIUTUTYABI U (ha3bl ITUX COCTABISIOMINX OMPEACISIOTCS TAKKUM 00pa-
30M, YTOOBI JJIs1 K&KAOTO MOMEHTa BPEeMEHH 3HaueHHe paszyiaraemoi ¢QyH-
KIIMH OBLJIO paBHO CyMMe 3Ha4eHUH Bcex cocTamisitonux. [Ipurom eciu mc-
xonHas (QPYHKIUS SABISETCS IEPUOANYECKON, TO B €€ TAPMOHUYECKOM CIIEKT-
pe conepikarcs TOJIBKO COCTABISAIONIME C YACTOTaMHU, KPaTHBIMU 4acTOTe
pasznaraemoit ¢yHkiuu. O0parHas 3ajava, “MUMEHyeMasl TapMOHUYECKUM
CHHTE30M", 3aKJIIOYAETCs] B TOM, YTOOBI MyTeM MOA00pa CHHYCOUAATBHBIX
COCTaBJISAIONINX, UMEIOIINX PAa3HbIC YACTOTHI, AMILTUTY/BI U (Da3bl, MOIyYUTh
3apaHee 33JaHHYIO CIOXKHYIO MepHoandecKyro (yHkumoo. Takas 3ajaauya,
0 CYTH, pelaeTcs MPH CO3AaHNU My3bIKAJIbHBIX Ipou3BeieHu. Popmupye-
Masl YeJIOBEKOM MY3bIKa OKa3bIBaeTCsl TeM Oorade, uyeMm Ooibliee KoJuue-
CTBO 3BYKOBBIX BOJIH Pa3HOM 4acCTOTBI M aMITJIUTY/Ab! YAA€TCSA U3BJIE€UD C IO~
MOIIbI0 MY3bIKaJIbHOT'O MHCTPYMEHTa M CABHHYTH UX MO (paze mpu My3bl-
KaJIbHOM ucniofiHeHnH. CKIIaIbIBasICh MEXKTy COOOM 10 3aKOHY MHTEP(EpeH-
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IIUH, 3ByKOBBIE BOJIHBI 00pa3yloT KyYHOCTH U pa3pekeHust. Baxxnenmmii sne-
MEHT MY3BIKaJIbHOHN BBIPa3UTEILHOCTH, HAPSITYy C MEJNOANEH, — TapMOHUS —
HCKYCCTBO CTPOIHOTO U MEJIOJMYHOTO COEIMHEHHSI 3BYKOB B CO3BYUMS U aK-
KODP/IbI B MX €CTECTBEHHOM YepPe/I0BAHHH.

[Tpu uccnenoBaHUY MPUPOIBI 3ByYaHUs My3bIKaJIbHBIX HHCTPYMEHTOB C
MOMOIIBIO METOJIOB TAPMOHHUYECKOTO aHAIN3a [T KaKJOH HOTBI My3bIKaJIb-
HOTO 3BYKOPsiJIa YCTAHOBJIICHO BBIPAXXCHHOE B F€PIIaX COOTBETCTBYIOIIEE YMC-
JIOBOE 3HAYEHHE YaCTOThI KojieOanuii (Tabi. 1).

Hunst kaxnoii u3 12 HoT B Tabn. 1 ykasaH 4acTOTHBIN psia u3 9 okTas,
NpUYEM YacToTa KaXI0M U3 nocieayronmx (0osee BRICOKHX) OKTaB paBHA
4aCcTOTE CaMOil HH3KOW OKTaBbl (CYOKOHTPOKTABbI), YMHOKEHHON Ha 2
(i=1,2345,6, 7, 8). Takum 00pa3om, 00IIee YUCIO YACTOT MY3bIKAJIb-
HBIX HOT OKa3bIBaeTcs paBHbiM 108.

ITo coBpeMeHHBIM mpeacTaBaCHUsIM [1, 2], 4aCTOThI My3bIKaIbHBIX OK-
TaB COCTaBJISIIOT OCHOBY MY3bIKQJIbHO-UMCIIOBOIM TapMOHUHU MHpa. DTO O3Ha-
4aet, 4To ¢ udeaie 4actora N J00Oro MPUPOIHOTO IHMKIIA JIOJKHA OBITh
kpatHoi oHoi# u3 108 wactor (N, ) Tabn. 1. MHbIMU CIOBaMM, OTHOLIIEHHE
uacToT N/N, 6 udeare 06s3an0 ObITH paBHBIM 2", Iie N — LENOE YUCIIO,
MOJIOKHUTENBHOE MM OTpHLATeNIbHOE. Tak Kak B aCTPOHOMHHU U OOJBIINH-
CTBe HayK 0 3emJie pacCMaTpUBalOTCSl B OCHOBHOM MEPUOJMUYECKUE MPOILIEC-
CBl, MPOTEKAIOIIME BO BPEMEHH 32 THICSIUM 1 MAJUTHOHBI 36 MHBIX JIET, TO YI00-
Hee ONepUpoBaTh HE YACTOTaMHU, a MepruoJaMu. B TakoM ciydae MareMaru-
YECKH 3aKOH MY3BIKQIbHO-YMCIIOBOM TapMOHUHM MHUpPA JAOJDKEH OBITH Mpe-
CTaBJieH B (popMe ypaBHEHHUS CIIETYIOIEro BUa:

C-K-N =2 Q)
e Nik — Marpulla OKTaBHBIX YaCTOT, PEJCTaBJIcHHas B TaOu. 1, mpuuem
i=1,23...12; k=1, 2, 3.....9; C — uncsi0BO€ 3HaUEHNE BHIPAKEHHOTO B
3eMHBIX rofiax ucciemyemoro ukina; K = 31 556 926,08 — koaddunmenr, ne-
PEBOJISIIHNI TO/IBI B CEKYH/IbI.

[TockonbKy B peabHbIX YCIOBHSAX HMPUPOTHBIC LIUKIIbI Yalle HE SBIIS-
I0TCSI HJICATbHO KPaTHBIMU KaKOH-THOO0 U3 4aCTOT MY3bIKAIBHOTO 3BYKOPSI-
na, To ypaBHeHue tuna (1) menecooOpa3HO UCIONB30BaTh B KAYECTBE Ma-
TEMaTHYEeCKOT0 MHCTPYMEHTA JJIsl peUICHHUs CIIeyIONe MPaKTUIEeCKH aK-
TyaJIbHOM 3a/1auu: JiJst 3a1aHHOT0 3HaYeHus C (110 KOMITBIOTEPHOW POTpam-
Me, B Ipouecce nepebopa BCeX 3I€MEHTOB Marpuubl N, 4acToT My3bl-
KaJIbHOTO 3BYyKOPs/a, pa3MeIIeHHbIX B Ta0. 1) TpedyeTcst yCTaHOBUTH Ta-
Ky1o U3 12 HOT, 17151 KOTOPO¥ MOKa3aTeNb CTeNeH! N TOYHEee BCero NpuoiIu-
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XKeH K 1enoMy yuciy. [Ipu sTom npoOHYI 4acTh mapameTpa N ciaeayeT
TPaKTOBaTh KaK KPUTEpUN KadecTBa ucciieqyemoro mukia C. B gactHo-
cTH, eciii JpoOHas yacTh nmapamerpa N cocrasiuser 0,99 ... wam 0,00...
(rem 6omee 0,999... wiu 0,000...), To nuka C MOXET pacCMaTPUBATHCS
Kak OJIM3KO COOTBETCTBYIOIIUI KPHUTEPUIO KAaYECTBA MY3bIKAJIbHO-YUCIIO-
BOW rapMOHHH MUpA.

B kauectBe npuMepa B Tab1. 2 MPUBEICHBI PE3YJIbTaThl KOMITBIOTEPHOTO
pacueTa, B KOTOPOM B Ka4€CTBE UCCIICAYEMOI0 Y4aCTBYET MPUPOIHBIA ITUKIT
C c nepuonom 11,063 set, orpakaroiuii (hakKTHIECKYIO IIEPUOAHUYHOCTD COJI-
HEYHOM aKTUBHOCTH 3a BCE IOJIbl TEJIECKOIMNYECKUX HaOmonennii. M3 radm. 2
CITE/IyeT, YTO JAHHBIH UK U30TOHEH (KpaTeH 10 4acTOTe) C MYy3bIKAIbHON
HOTOW “coJib”, UMeIolIe B CyOKOHTPOKTaBE HAWHU3IIYIO YacTOTY
N, = 24,500 I'u. ITpy 5TOM LUK GJIM3KO COOTBETCTBYET KPUTEPHIO KaueCcTBa
MY3bIKaJIbHO-YHCIOBOM TaPMOHUH, TTOCKOIBKY JIJISL 9aCTOTHI N1 =24500T1
napametp N, = 32,993 389.

2. Kparkuii 0030p cymecTBYIOUIUX MOAX0A0B K MpodjieMe KOCMO-
3eMHBIX CBfi3ei

Ecnu okMHYTh MBICJICHHBIM B3IJISIIOM BCE U3BECTHBIC HBIHE €CTECTBEH-
HBIC HAyKH, TO HETPYIHO OOHAPYKUTh, YTO B MOJABJISIONICH WX YACTH BaX-
Has poJib OTBOAMTCS Bo3zelicTBU0 KocMoca Ha 3eMHbBIC SIBJIICHUS, MPOLIEC-
Chl, cOOBITHSI. M 3TO He ciy4aitHo. MHOTOYMCIICHHBIE HCCIICIOBaHMsI B 00J1a-
CTH €CTECTBEHHBIX HAYK CBUJICTEILCTBYIOT O TOM, YTO B IPUYUHHOM CBSI3U C
KocMocom cTouT nensiii psij SBJICHUIE W MpoLieccoB Ha 3emiie. KoneOaHus
aTMOC(EpPHOro JIaBJICHUS; YaCTOTa M MHTCHCUBHOCTH Oypb M yparaHos, IUK-
JIOHOB Y aHTHIIMKIIOHOB, CEICMOBYJIKAHUYECKAs aKTUBHOCTh; MHBEPCHH Mar-
HUTHOTO TIOJIs1 3€MJIU; TIEPUOIUYCCKUE OJICJICHCHHS U MOTeIUIeHUs. MHOoTHe
YUYEHBIC TOJIAraloT, YTO B MPUYUHHOM CBsI3U ¢ KocMOCOM HaxonsTcs Takke
TEXHOTCHHBIC, BOCHHO-TIOJIUTHYECKHIE U COIIMATPHO-3KOHOMHUCCKUE KaTaKITH3-
MbI, COCTOSIHHE 37I0POBbsI JIFO/IcH 1 MHOTOE ipyroe. [IpoGiiema 3akirouaeTcst
JIUIIIb B TOM, YTO ITOKa €III¢ HE YCTAHOBJICHBI TOYHBIC MEXAHU3MBbI BIIUSHUS
KocMmoca Ha Bce 3TH sIBIeHUS, IPOLIeCChl, COOBITHS M HE pa3paboTaHbl OIMH-
CBIBAIOIIME UX MATEMATUYCCKUE AJITOPUTMBI.

Ecnu nonty0xe BHUKHYTh B KOHKPETHBIC M3 €CTECTBCHHBIX HAyK, TO OKa-
3BIBACTCS, YTO OHH I0-PAa3HOMY TPAKTYIOT poib KocMoca B ucclieayeMbIx
3eMHBIX Tpolieccax. B HacTosIee BpeMst H3BECTHBI B OCHOBHOM TpH (T10 Cy-
TH aJBTEPHATHBHBIX) MTOJIX0/1a K BOMPOCY O KOCMUYECKUX MPHYUHAX, YIIPAB-
JITFOLTUX TIPOUCXOISAIIMMH Ha HAIICH TIAHETE SBJICHUSMU, ITPOLIECCAMU, CO-
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OBITUSIMH PA3JIUYHON TPUPOJIBI, — ACTPOJIOTHYECKUMN, TETUOKOCMHYCCKUIA 1
rajJakTU4eCKUM.

Acmponocuyeckuii nooxoo. Ilpu aHanu3e BCeX M3BECTHBIX HBIHE HAyK
HETPYIAHO OOHAPYXUTh, YTO TOJLKO B ACTPOJIOTHH I1aHeTaM COTHEUHOU CH-
CTEMBI IPHUJIACTCS JIOMUHAHTHOE 3HAYCHHUE B (JOPMUPOBAHUU CAMBIX Pa3jiHy-
HBIX COOBITHH M MpOIeccOB Ha 3emiie. ACTPOJIOTHSI — 3TO CTaTUCTUYECKast
“Hayka”, OTpa)karolllass MHOTOTBICSYCIICTHUHN OTBIT HAOIIOACHUN JIFOJICH 3a
MOJIOKEHUEM TUIAHET Ha 3BE37HOM HEeOe U CTaBsIlas B COOTBETCTBUE 3TOMY
TMOJIOKCHUIO KOHKPETHBIC 36MHBIC COOBITHS, JIFOICKHE CYbObI, HCXOJbI Ye-
JIOBEYECKMX HAYMHAHUM U T. T1.

CnoBo “Hayka” B35TO B KaBBIUKH, IOCKOJIBKY pecliekTabenbHas HayKa He
MPU3HACT, ¥ B U3BECTHOM MepE BIIOJIHE CITPABE]IMBO, 33 ACTPOJIOTHEH CTaTy-
ca Hay4YHOCTH, IIOCKOJIbKY Ta HE JIJaeT 000CHOBaHMSI (PU3NUECKON CYIIHOCTH
CBsi3el, KOTOPBIC UMEIOT MECTO MEX 1y HEOSCHBIMH 00bEKTaMU U 3€MHBIMH
COOBITHSIMH.

Tenuoxocmuyeckuii nooxod. B pazaene acTpoHOMHH, HA3BIBAEMOM COJI-
HEYHOU (PU3UKOMU, TAaKKE NMPEAIPUHUMAIINCH SHEPTUUHBIC YCHIIUS B OI[CHKE
POJIH TUIAHET, B JAHHOM CJTy4yae B BO30YKCHHUU COJIHEYHOM aKTUBHOCTH. Kak
W3BECTHO, B MOHATHE COJTHEYHON aKTMBHOCTH BXOJIUT LIEJIbIA KOMILIEKC IPO-
IIECCOB, MMPOUCXOIAIIMX HA HAIIEM CBETHJIC M HAOIOMaeMbIx ¢ 3emiu: (op-
MUPOBaHUE IATEH, BCIBIIIKHU, (DaKelbl, BRLIOPOC MPOTyOEpaHIIEB U3 XPOMO-
cdepsl Connia. Kak mpaBuiio, 3Tu Ipo1iecchl B3aMMOCBA3aHbI MEXTy COO0M
Y TPOUCXOSAT C OJIMHAKOBOH MEPUOTUTHOCTBIO.

ConHeunble msATHA, OQHUIMANIBEHO HabIOAaeMbie yxke okono 250 jer B
Pa3IMYHBIX aCTPOPU3UICCKUX JIAOOPATOPHSIX MUPA, CITYKAT OUaraMu IMOBbI-
LIEHHOM MarHUTHOW aKTUBHOCTH HAa IOBEPXHOCTH Halllero cBetuia. Uaymmii
OT HUX TMOTOK 3aPsDKEHHBIX YaCTHUI JOCTUTaeT 3eMJITH IIPUMEPHO Yepe3 CyTKH
MOCJIC MPOXOXKJICHHMS TISITCH Yepe3 IeHTpaabHbIi Mepuauan CoJHIA U CITy-
JKHT, COIVIACHO OOICTIPUHSATOMN Ceiyac eCTECTBEHHOHAYYHOH mapaurme, mpu-
YUHOU (pOPMUPOBAHUS Ha 3eMJIC TE€OMarHUTHBIX OYPb M 00YCIOBJICHHBIX MU
MHOTHX HEOOBIUHBIX SBJICHUN U MTPOIECCOB.

OCHOBOIIOJIOXKHUKY TTOHSATHS “ COJTHEYHASI aKTUBHOCTh OBLTH YOCKIICHBI,
YTO MIPUYUHOM IATEH ABJISIOTCS IUIAHETHBIC JABMKEHUS, OJJHAKO HU UM, HA UX
MHOTOYHCIICHHBIM ITOCJICIOBATEIISIM TaK U HE YajloCh JOKa3aTeIbHO 00bsC-
HUTh, IOYeMY (PU3MUYCSCKU TaK MTPOUCXOIHT.

Kak gacTo ObIBaeT B HayKe, €CJIU [IPY PEIICHUH KaKOM-TO MPOOJIEMbI JJTH-
TEJIHHOE BPEMS HE YJIaeTCsI HaJIGKHO 00OCHOBATH OIPEICIICHHYIO TOUKY 3pe-
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HUSI, TO € MECTO 3aHMMAaeT HOBasl, MoA4Yac NpsMO IPOTHUBOIIONOKHAS TE€O-
pust. Tak cimyumiioch 1 B TaHHOM Bompoce. B cepenune XX B. Oblia npeasio-
JKeHa TaK Ha3bIBaeMas 3pyNTHBHAs (B3pbIBHAsI) TEOPHs, COIIACHO KOTOPOM
TUTAaHETHI B MISITHOOOPA30BaTEIBHOM MpolLiecce BOOOIIE He MPUHUMAIOT ydac-
tus: BHyTpu CoJTHIA IUKITMYECKH, B cpeHeM yepes 11 j1et, BO3HUKAIOT Mpo-
[eCChl aKTHBHU3ALMH, KOTOPBIE M 00yCIIOBINBAIOT (POPMUPOBAHUE MATEH. XOTS
CEpbE3HOr0 HaydHOro 000CHOBAaHMS ATOH TEOpUH AaHO He ObLJI0, OHA (haKTH-
YeCKH Ipruodpena craTyc oOmenpruHsToi B oonactu ¢pusuku CoiHIa, TOCKOIb-
Ky CHsJIa C TOBECTKH JAHS 3arajIouHyl0 U TPYAHOPa3pEeIIMMYI0 MpooiemMy
MPOMCXOXKICHUS COTHEUHBIX TISITeH. TeM He MeHee U TOHBIHE MHOT'HE acTpo-
HOMBI TIPUICP’KUBACTCSL TOM TOYKH 3PEHHUS, YTO B TO BpEMs KaK UCTOUHUK
peanu3anyy BceX COMHEUHBIX ()EHOMEHOB HYKHO McKaTh BHyTpu ColHIa,
pacmpeneneHie X BO BpeMEHH U Ha TIOBEPXHOCTH HAIIETO CBETHIIA CIIeyeT
NPUTHCHIBATH BIMSAHUIO TUIAHET.

Cnaboii cTOPOHOH TeTMOKOCMHUYECKOTO TIOAXO0/a CIYKHUT TOT (aKT, 4To
OH HE /1aeT BO3MOXKHOCTH HAJI’KHO MPOTHO3MPOBATH YPOBEHb COJHEYHON
AKTUBHOCTH JJa)K€ HA CPABHHUTEIBHO KOPOTKHE OTpEe3KH BpeMeHHU. Tem He
MEHee C MO3UIHH “APYNTUBHON  TEOPUHU COTHEYHOH aKTUBHOCTH YUEHBIE U3
pa3HbIX 00acTel 3HAaHWH BOT y’Ke MHOTHE JIECSATHIETHUS TPOBOIST CBOU HC-
ciienoBanus. Tak, OCHOBOIIOJIOKHUK KOCMUYECKOM Ononoruu A. YuxeBckuil
OOJIBLIYIO YacTh CBOEH HAY4YHOW NESTEILHOCTH MOCBATHI U3YYEHHUIO CBS3H
SIUAEMHUI CIIOHTAHHBIX 3a00JIEBAHUI C COITHEYHOM aKTUBHOCTBIO. OmHAKO
WCCIIeIOBAaHUS TTOKa3aJd, YTO 3HAYUTENbHAs YacTh 3TUX 3a00JIeBaHMi CTap-
TOBaja B rofibl, Koraa akTuBHOCTh COJIHIIA HaXOAMJIach TIOYTH Ha HYJIEBOU
OTMETKE.

“CrpaHHBIMH” OKa3aJUCh ¥ PE3yJIBTaThl UCCIICAOBAHUM, TOJTy4YCHHBIE U3-
BECTHBIM ceiicMosioroM A. CeiTuHCKHM [4]. 3aHMMasICh CTATUCTHYECKAM
aHaJIM30M CHIIBHBIX 3€MJICTPSICEHUH, YUCHBIN MPHILEN K 3aKII0YEHHIO, YTO
MHOTHE M3 HHX Ha CYTKH OINEPEXaroT MarHUTHBIE OypH, XOTsI, €CIIH CIIe/I0-
BaTb HBIHE TOCHOACTBYIOMIMM IMPEJCTABICHUSIM O IPUYUHHOCTH COTHEYHO-
3eMHBIX CBsI3eH, CEHCMHUYECKHE TOMYKH JOJDKHBI BO3HUKATD MOCIIE MAarHUT-
HOM OypH.

OpnHako IaBHOH “aXMIIecOBON MATON” COTHEYHOM MapaguTMbl CITYKHUT
ee HecrocoOHOCTh JaTh YETKHI OTBET Ha BakHelmid Bompoc: “[louemy B
MCTOPUH BO3HHUKAJIK MHOTOJIETHUE MIEPUOJIbl BDEMEHH, KOT/Ia Ha HAIlleM CBe-
THJIC TIPAKTUYECKH OTCYTCTBOBaJHM msiTHA (MuHumym MayHzaepa — contHed-
Hast aKTHBHOCTh JUTUTENbHOCTRIO 67 jetT (1645-1712 rr.); munumym Bonbgha
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(1290-1347 rr.); munnmym Ilnepepa mmunoro 111 ner (1411-1522 rr.); ma-
ab1it MuauMyM Jlanerona mpogomkurenbHocThio 30 et (1795-1824 rr)),
a B 9TO e camoe BpeMsl Ha 3eMiie IPOUCXOAMIH BCE T€ HEOOBIUHBIC SIBIIE-
HHS ¥ IPOIIECChI, KOTOPBIC TPAJUIIMOHHO CBSA3BIBAIOT C COTHEYHON aKTUBHOC-
Te107" [5].

Urak, ¢ cepeaunbl XX CT., B yCIOBHAX HAMETHBIIETOCS KPU3KCa B acT-
POHOMUYECKO# HayKe, CO31aJI0Ch MapaoKcaabHOE, Ha HAIIl B3IVISI, TOJI0XKe-
HHE, IPU KOTOPOM IJIaHETaM, 3THM OTPOMHBIM 00bekTaM COJTHEUHOM CHCTe-
MBI, AJIEKTPUUYECKHU 3aPSDKSHHBIM M COBEPILIAIOIINM BEICOKOCKOPOCTHBIE CITOXK-
HbIE HEpaBHOMEPHbIC JABWKCHHS B MPOCTPAHCTBE, ObLIa OTBEJCHA MO CYyTH
POJIb “ OE3MMKUX CTATUCTOB” , (DAKTHUECKU HE OKAa3bIBAIOIINX HUKAKOTO BO3-
nencTBus (MMOMUMO TPaBUTAIIMOHHOTO) HA Pa3JIMYHbIC 3eMHBIC TIPOIIECCHI U
coOBITHSI. A B TO e caMoe BpeMs “Hellpu3HaHHas HayKa® acTpOJIOTHS Mpo-
J0JDKajla aKTUBHO Pa3BUBATh M COBEPIICHCTBOBATH CBOM METO[IbI, CBHJIC-
TEJILCTBYIOIINE O HAJMYMU TECHBIX CBS3CH MEXIy IUIAHETAMHU U 3eMHBIMU
COOBITHSIMH.

BeimenpuseieHHbie (haKThl HABOIAT HAa MBICIIb O TOM, YTO IOMHUMO 00y~
CJIOBJICHHBIX COJIHCYHOW aKTHBHOCTBHIO T€OMAarHUTHBIX Oyph Ha 3eMHBIC CO-
OBITHS OKa3bIBAIOT BO3/CHCTBHE KOCMUYECKUE CUIIbI HHOW TIPUPOJIBI.

Tanaxmuyeckuii nooxoo. UTak, B aCTPOJIOTHYECKOM U TEIMOKOCMHYE-
CKOM TOJIX07IaX K MpoOiieMe KOCMO-36MHBIX CBSI3¢H IIaBHBIN aKIICHT JeiacT-
Csl Ha BO3/ICHCTBHE HA 3€MHBIE SIBJICHUSI, TPOLIECCHI, COOBITHS CHIT, (HOPMUpYE-
MbIX B npeaenax ConmHeuHo# cucteMbl. YacTh ydeHbIX, 3aHUMAOIIMXCS Ha-
yKamu 0 3emJie, IPUACPKUBAFOTCS TOM TOUKU 3PEHUs], YTO Ha 3eMHBIC COObI-
THS CYyLIECTBEHHOE BO3JCHCTBHE OKA3bIBAIOT TaKXkKe (PaKTOPhI IKZ0T€HHOTO
XapakTepa, U MPEekK/Ie BCEro [JUIMHHOMEPUOANISCKUE TATAKTUYECKUE IIUKITBI.

CoracoBaHue Hay4YHBIX JAHHBIX HCTOPUYECKOI F€0JI0rUH, TE€OTEKTOHH-
KM, ITaJIcOMarHeTu3Ma, OMOJIOTMYECKUX U KIIMMATHYSCKHX SIBJICHHI Ha Halei
TUIAHETE MPUBOUT K 3aKJIFOUCHUIO O CHHXPOHHOCTH 3THX IPOIIECCOB, TIOBTO-
psitommxcs yepe3 kaxapie 176220 mun etr. bnuskoe coBnazeHue Bo Bpe-
MeHH 3¢ (EKTOB MPOSIBJICHUSI COBEPIICHHO PA3JIMYHBIX 10 IPUPOJIE, XapaKTe-
py 1 chepe peanusainy nporeccoB MO3BOJSIET 3aKIOUUTh, YTO €0 00yCII0B-
JIMBAeT KaKasi-TO €MHAs IPUYMHA.

[MTockonbky B nipenenax COMHEYHON CUCTEMbI IPUYMHBI IIUKJIOB, CTOJb
pacTSIHYTBHIX BO BPEMEHH, COBPEMEHHON HayKe HE U3BECTHBI, TO B KAYECTBE
001IIel MPUYUHBI BCEX ITUX MPOILIECCOB MPUHITO pacCMaTPUBATh TaK Ha3bl-
BaeMBIN aHOMaTUCTHUeCKUH TamakTndeckuii rox (AT'T) — mepuon obparie-
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Hust ConHua Bokpyr nientpa ["anaktuku. [1o Hanbosee 000CHOBaHHBIM OLICH-
KaM, JUTUTEILHOCTh TIOCIIEAHEr0 COCTaBIsAeT okoo 176 miw jer [2, 3].

CTOpPOHHHKH TallaKTHYECKOW MapaJurMbl JAIOT el clieayrolee oobsic-
Henue. Hama 'anakThka cOCTOUT U3 MHOXECTBA 3BE3Il, 3BE3IHBIX CKOILIE-
HU, Ta30BBIX H MBIJICBBIX TYMAHHOCTEH, pacCESHHBIX B MEX3BE3IHOM IPO-
CTpaHcTBe. 3Be3/iHas MaTepHs 3amonHseT ['anakTiuky HepaBHOMepHO. Mak-
CHUMaJIibHas ee IIIOTHOCTh COCPEAO0TOUeHa BOJIIM3HM TIOCKOCTH, IEPIeHANKY-
JIIPHOM K OCH BpaleHus ['aJlakTUKU U SBIISIOIIECHCS TUIOCKOCTBIO €€ CUM-
MeTpuu (Tak Ha3bIBaeMasi raJlakTHYeCKasi INIOCKOCTh). boubIinyto yacTs Bpe-
menn ColHeuHast cucteMa npeObIBaeT Ha yIajJeHWH OT HEeHTPAIbHBIX 00Ja-
CTel TaJaKTUYeCKOH IUIOCKOCTH, IIOATOMY yCTAaHOBHUBILIEECS paBHOBECHE B
3emJie B OCHOBHOM perynupyercs ee BHyTpeHHuMU cuiiamu. Korna sxe Con-
HeyHas cUcTeMa MepeceKaeT HEeHTPaIbHYIO0 00JIacTh TaJlaKTHYECKOH TIoc-
KOCTH, TO BC€ IUIAHETHI, B TOM 4YHCie 3eMJs, MONaAaloT B MOJE C CHUILHO
MEHSIOIIUMCS TPaIMEHTOM, YTO U OKa3bIBaeT MOIIHOE BIMSHUE HA BCE 3EM-
HBIE MTPOIIECCHI U SIBIICHHUSI.

AHOMaJIHCTUYECKUHN TalaKTUYECKUI TOXl ONpEeIsieT BpeMsl 3aKauKH
9HepruM B Heapa 3emin. M3BecTHO [2], 4To B MCTOpHY HAIICH IIaHEThI Ta-
ke coObiTus umenu Mecto 156 m 332 muH siet Hazaa. PasHocth MexIy
JBYMsI STUMH JaTaMU Kak pa3 u cocTtapisier 176 muH net. B atu “MomeHThI”
U3 3€MHBIX TITyOMH MPOHMCXOAMT BHIOpachIBaHHE OoJiee TSHKENBIX M30TONOB
CTpOHLUS. DTOT QakT NPoOsABIAET ceds B TOM, uTO B MUPOBOM OKeaHe BO3-
pacrtaeT cofiep>kaHue N30TOIOB CTPOHIMSI-87 U cTpOHIHsI-86.

B coBpeMeHHON UCTOPUUECKON I€OJIOTUH, [IOMUMO YCTAHOBIIEHUS IIPO-
nomxutenbHocTy AT, cienansl 1 Apyrue BaxkHbIE OTKPHITHA. B yacTHOCTH,
M0 MarHWUTHOMY PEBEpCY yCTaHOBJIEHA TOYHAs JaTa TPaHMIIbI, pa3aessio-
eN TeO0JIOTUUECKUE APl MAaCTPUXT—HAaHUU U ME3030M—KallHO30M —
67,8 mH et Hazaz. HalifeHs! UK “ meproandeckoil aktuBu3anuu” (mysb-
canuu) sapa Hamei [aJakTHKH MpoJI0JKUTEIbHOCTHIO MPHOIN3UTEIBHO
528 M et u “ ciupanbsHbi ranaktuueckuii rox” (CI'T) mpoaomKuTeTbHO-
ctbto 352 miH net. Mndopmanus o ABMKeHUH 3eMJIM B MarHUTHOM TIOJe
lanakTrky, XpaHsmascs B TOPHBIX TOPOJIaX, TO3BOJIIIIA ONPEACTUTE IEPHO/L
Yepe0BaHMs FraTaKTHYECKUX MarHUTHBIX CYNIEpPXPOHOB MPSIMOH U 00paTHOM
HOJIIPHOCTH (MHUHUMAJIBHBIN OTPE30K BPEMEHH, Yepe3 KOTOPBIil MOTYT Mpo-
UCXO/IUTh MHBEPCUHM MAarHUTHOTO 1osis Hateit ["anaktuku). OH cocTaBuII pH-
ommsuTensHO 343,75 ThIC. N1eT. Bee 9TH TpH ranakTHYeCKUe XapaKTePUCTUKU
OKa3aJluCh KpaTHBIMU LUKy 176 MITH 11eT.
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[TockobKy MpH raJaKTUYEeCKOM TOXO/Ie K MCCISIOBAHUIO0 KOCMO-3eM-
HBIX CBSI3€i MPUXOAMTCS OTMIEPUPOBATH JTHHHOTIEPUOINUSCKAMHE IUKIIAMH,
U3MEpSIeMbIMH COTHSIMUA MUJUTMOHOB JIET, TO, €CTECTBEHHO, YTO MOTy4yacMbIe
TaKUM TIyTeM PEe3yJIbTaThl JAf0T JIUIIh KA9€CTBCHHO BEPHYIO XapaKTePUCTH-
Ky OTHCHIBAEMBIX ITPOIIECCOB U TIOTOMY HY)K/IatOTCsI B 00JIee TOUHO# Koye-
CTBEHHOI OIICHKE.

3. Kocmuueckasi BOTHOBasl 3J1eKTPOMATHUTHASI Pe30HAHCHASI KOH-
nennus (KBIPK)

VKOpeHHBIIIEEeCsT HBIHE MPOTHBOCTOSHHE JIBYX CMEXHBIX HAayK — aCTPOJIO-
THH ¥ COTHEYHOM (PM3UKH, OTBOASIINX (PaKTHIESCKH B3aUMOUCKITFOYAFOLITYIO POITh
rianetaM COJIHEYHOW CUCTEMBI B MX BO3/ICHCTBUM HA 3eMHbIC SIBJICHUS, TTPO-
LECChI, COOBITHSA, BBI3BIBAET 3aKOHOMEPHBIH BOIPOC: “ A He YIyILEeHO JIU B CO-
BPEMEHHOM IMOHMMaHHU KOCMO-3€MHBIX CBSI3€ii KAKOE-TO BaXKHOE 3BEHO, KOTO-
poe ObI HUBEIMPOBAJIO “Oelibie MSATHA” U B ACTPOJIOTHH, ¥ B ACTPOHOMHMH, 00pa-
11asi X B €JIMHYIO HayKy, TAIOLIYIO0, C OJIHOI CTOPOHBI, YeTKOE (PU3MKO-MaTeMa-
THYECKOE 0OOCHOBAaHME MEXaHHM3Ma BO3JICHCTBHS KOCMHUUYECKHX CHJI Ha BCE
3EMHBIC SBJICHUS, TIPOIIECCHI, COOBITHS, @ C IPYTrOil — HOATBEPKIAIOLILYIO BaXK-
HYIO POJIb IUIAHET B MATHOOOpa3oBaTeIbHOM nporiecce Ha CosHire?’

JlaTh OTBET Ha 3TOT BaXKHBIH BOIIPOC, MO-BUIUMOMY, CIIOCOOHA pa3pado-
TaHHAas HAMH KOCMUYECKAsl 60IHOBAS INEeKMPOMACHUMHAS Pe30HAHCHAS
xonyenyus (KBOPK) [6, 7]. Tlocneauss npex/e Bcero 0a3upyercs Ha 3a-
KOHe 0 eOuHcmee CmpoeHus U noo0oOUlU GUIULECKUX NPOYeccos 6 MUK-
po- u makpomupe. PaccMOTpUM BKparTiie CyTh 3TOil KOHIICIIINH.

B cooTBeTCcTBUH C sIICPHOIT MOJICNIBIO aTOMa, B €r0 LIEHTPE pacroiara-
eTCsl TIOJIOKHUTEIIFHO 3apsHKEHHOE /PO, @ Ha Pa3HBIX YPOBHIX BOKPYT siapa
00paIlaOTCs MOYTH HEBECOMBIC OTPUIATENBHO 3apsUKESHHBIC JICKTPOHBI.
B ToyHOCTH Kak 3TO MMEET MECTO U B IUIaHETAPHOU crcTeMe (Iie posib sapa
urpaet COJIHIIE, @ POJIb AIEKTPOHOB — IJIAHETHI), CUITBI IPUTSHKEHHUS 3JIEKTPO-
HOB K SI/IPY YPABHOBEIIUBAIOTCS [IEHTPOOEKHBIMU CUITAMH WHEPITUH, BO3HH-
KaIOIMMH BCJISJICTBHE BEICOKOCKOPOCTHOTO IBHKCHUSI AIICKTPOHOB T10 3aMK-
HYTBIM DJUTHIITHYECKHM TPACKTOPHSIM.

CoracHo 3J1eKTPOMarHUTHOW TeOpUU MakcBesia, KaIblid SIIEKTPOH He-
HPEPHIBHO U3TYYaeT B OKPYXKAIOIIEe MPOCTPAHCTBO 3JIEKTPOMATHUTHYIO BOJI-
Hy (MMerolyro popMy CHHYCOH/IBI C TIEPUOIOM, PABHBIM BpEMEHH 00paIlieHUs
JIEKTPOHA 10 COOCTBEHHO# opOuTe). [Tpn HaTMYKMK B aTOME HECKOJIBKHX K-
TPOHOB (POPMHPYETCSI COOTBETCTBYIOIIEE YHCIIO TAKUX BOJIH C Pa3HbIMH Yac-
TOTHBIMHU XapakTepucTukaMu. Beneacreue addpexra mHTephEepeHIIum B OKpY-
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XKAIOIIEM aTOM MPOCTPAaHCTBE 00pa3yeTcsi pe3y/bTUPYIOIIasi BOJIHA B BUJIE
HETIPEePBIBHOM MEPHOIMUECKON KPUBOH O0JIee CII0KHOTO BU/IA, KOTOpasi coaiep-
YKHUT BHYTPH ce0s 1IENIbIN P/l PE30HAHCHBIX TOUEK, COOTBETCTBYIOILINX MOMEH-
TaM BCIUIECKA U Ma/ICHUS YPOBHSI JJISKTPOMArHUTHOW HAIPSDKCHHOCTH.

B cBsi3M ¢ TeM YTO KOJNIMUECTBEHHBIC 3HAUCHUS MAPAaMETPOB JBHIKCHHS
Jr000T0 AMEKTPOHA — [IEPUOJT, PACCTOSTHUE OT pa, CKOPOCTh JIBUKSHUS, IKC-
LCHTPUCUTET OPOUTHI — HE U3BECTHBI, IS ONIMCAHUS BHYTPHATOMHBIX (DU3H-
YECKUX MPOIIECCOB MOTYT OBITh MMPUMEHEHBI TOJIBKO JIUIIb BEPOSITHOCTHBIC
HOJIXO/IbI, YTO HAOJIIONACTCS B KBAHTOBOM MEXaHHKe.

AHAJIOT MPOUCXOASAIINX B MUKPOMHUPE PU3MIESCKUX MTPOIIECCOB B IIAHE-
TapHO# CHCTeMe BBIIISITUT 3HAYUTENIBHO OoJiee onpeiesieHHbIM. [10CKOIbKY
BCE OCHOBHBIC MApaMETPhl ABHKCHHS TUIAHET U UX CITyTHHUKOB — IIEPHOIIbI
oOpallieHus, CKOPOCTH JIBIIKCHUSI, IKCLIICHTPUCHTETBI OPOUT, PACCTOSHUS OT
LICHTPOB BPAILICHUSI — KOJIMYECTBEHHO U3BECTHBI, TO 3TO, B OTJIMYHE OT BHYT-
PHATOMHBIX MPOLIECCOB, CO3ACT HAJCKHBIC MPEIIMOCHUIKM TOTO, YTO TPH
UCCIICZIOBAHNH TUIAHETAPHON CHCTEMBI MMEETCSl BO3MOXKHOCTD aHAJIUTHYE-
CKH OIIMCATh MPOLIECChl HOPMUPOBAHHMS BOITHOBBIX KOCMUYECKUX PE30HAHCOB
Y OLICHUTH UX BJIMSHHE HA 3€MHbIC COOBITHS, OCTABasICh B paMKax KJIacCH-
YECKOU MEXAaHUKHU.

Wrtak, 00beKTaMH HAIIEr0 MCCICIOBAHUS CIIyKaT AeBATh maneT Co-
HEYHOU CHCTEMBI U CEMb HX KPYIHEHIIINX CITyTHUKOB, 00bEIMHEHHBIC OTHIM
TepMHUHOM — KocMuueckre 00bekThl (KO), mpuyuem riaHeTsl IPOHYMepOBa-
HBI B opsijike ux yaaneHHoctr ot Connna (1 —Mepkypuii, 2 —Benepa, 3 —
3emist, 4 — Mapc, 5 — KOmutep, 6 — CatypH, 7 — YpaH, 8 — Hentyn, 9 —
[TyTOH), @ ceMb KPYITHEHIIIUX CITyTHUKOB (CII.) IUTAaHET MPOUH/ICKCUPOBAHBI,
UCXOJIsl M3 HAYaJIbHBIX (MJIM KOHEYHBIX) OYKB MX HA3BaHUII B PyCCKOM SI3bIKE:
JI —Jlyna (cn. 3emun); T — Turan (cn. Carypna); K — Kamucro, I' — [Nanu-
men, E — Eppona, U — o (Bce cn. FOnutepa); H — Tpuron (cii. Henryna).

[Tepuospl oOpallieHns TUIAHET U CITyTHHUKOB BOKPYT CBOMX LIEHTPOB Oe-
pyTCsS M3 aCTPOHOMHYECKHX CHPABOYHHMKOB B CIISIYIOIIEM BHE (B 36MHBIX
cytkax) [8]: nns Mepkypus T, = 87,968 583; nna Benepenr T, = 224,700 65;
ans 3emmn T, = 365,242199; nna Mapca T, = 686,9804; nns IOnurepa
T, =4332,5869; nns Carypua T, = 10 759,202; nnst Ypana T, = 30 685,929;
nns Henryna T, = 60 187,637; nns [Mnyrona T, 0= 90 439,324; nns JlyHs
T, = 29,530 564; nis Turana T’ = 15,945 45; nnsa Kammacro 7, = 16,689 02;
ans lanumena T, = 7,154 55; nnsa Uo T, = 1,769 14; nns EBpormsl
T, = 3,551 18; nna Tpurona T, = 5,876 83.
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Onua n3 Baxkuenmux 3agau KBOPK 3akirouaercs B BEIUUCIEHUU C BBI-
COKO#t TOUHOCTBIO (10 12 3Hauanmx HUQp) TaKk Ha3bIBAEMbIX NPOCbIX KOC-
MUYECKUX BOTHOBLIX INLEKMPOMAHUMHBIX pe3oHanchblx yuxnog (PLL), ko-
TOPBIE ONPEACISFOT MOMEHTBI BCIJICCKOB M TIaICHUH YPOBHS HAPSHKEHHOC-
TH BIIEKTPOMArHUTHOTO TI0JIs1, (POPMHUPYEMOTO JIt000H mapoit u3 16 kocmude-
CKUX 00BEKTOB. JIBeHAaIIaTHPA3PsIIHAS TOUYHOCTh 3aJaHMs MPOCTHIX Pe30-
HAHCHBIX IMKJIOB HEOOXOAMMA IS TOTO, YTOOBI TPH MAaTEMAaTHIECKHUX OTle-
panusx ¢ BpEMEHHBIMH HHTEPBAJIAMHU, COCTABIIAIONIMMH COTHH MHUJUTHOHOB
3eMHBIX JIET, TOTPEIIHOCTh PACUETOB HE MPEBHIIIAIa OJHUX CYTOK.

Pe3onancHble IuKIIBI MMEIOT 0003Hadenue P . B ab0pesuarype P | na
MEePBOM MECTE pacroyaraeTcs HauyajibHasi OyKBa pPyCCKOTO HAaIlMCAHUs CJIOBA
“pe3oHaHC”; HA BTOPOM MECTE YKa3bIBA€TCS HOMED IUIAHEThI, O0YCIIOBUB-
et mpocroit pezonancHsli ki (I =1, 2 ... 9). Ha tpetbeM MecTe MOXKET
crosth 1udpa (J=1, 2 ... 9), ecnut peub UAET O MeNCNIAHEeMHOM PE3OHAHC-
HOM ITHKIIe, nin OykBa pycckoro andasura (J =JI, T, K, I, U, E, H), eciu
HMMeEET MECTO INIAHETHO-CITy THUKOBBII IIPOCTON PE30HAHCHBIN LIUKIL.

B xauecmee ucxoonvix oamnvix npu onpedenenuu 12-paspsownvix 3ua-
uenuil nepuodos P, npunumanucy 06a mouno u36eCmuvblx 6 acmpoHo-
MUU YUCTA — ONUHA COBPEMEHHO20 MPONUYECKo20 3emHo20 200a T,, pae-
nasi 365 cym 5 uacoe 48 mun 46 ¢, u druHa CUHOOUUECKO20 TYHHO2O
mecaya T, pasnas 29 cym 12 v 44 mun 0,8 c. B 12-paspaonoii popme
OHU  COOMEEMCMBEHHO  COCMAGNAIOM. T,= 365,242199074;
T, = 29,5305642638 semnvix cymox.

Haumenbee oOmee kpatHoe mist T, u T, pecTaBiaseT coOoi nepuos
MPOCTOTO IJIAHETHO-CITyTHUKOBOTO P11, 00ycinoBneHHOro rtaneroii 3emMiist u
ee crytarkoM Jlyna. On cocrasnser P, = 29,996 093 939 57 net. D10 umc-
JI0 IPAKTUYECKHU HALEIIO AenuTes Ha 1)

(29,996 093 939 57 - 365,242 199 074) / 29,530 564 263 8 = 370,999 999 056

1 BecbMa 0nu3ko k 30 3HaUEHUAM TPONMYECKOrO 3eMHOro roga 7,
29,996 093939 57.

C maremaTH4ecKOH TOYKH 3peHus uucio P, = 29,996 093 939 57 ner
03Ha4acT, 4YTO €CJIM B KAKOM—TO MOMCHT BPEMCHH JIBE€ CUHYCOH/bI C IICPUO-
namu T, = 365,242 199 074 u T = 29,530 564 263 8 3eMHBIX CyTOK 00pa3sy-
IOT BCIUIECK CO 3HAKOM “TUTIOC” WK “MUHYC” TIPH alreOpandecKkoM CIIoxKe-
HUH, TO Yepe3 Kaxasle 29,996 093 939 57 ner atoT Bemiieck OyAeT MOBTO-
PATHCA IO BEJIMYUHE U 110 3HAKY IIPU OTCUCTEC BPEMCHU U BIICPECO, U Ha3al.
C dusnueckoii Touku 3penus uucno P, =29,996 093 939 57 ner cnenyer
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TpakTOBaTh Kak npucymuii ConHeyHo! cucTeMe IpHUpOHBIN pe30HAaHCHBIN
UK, 00YCIIOBJICHHBIN IBYMsI €€ 00bEKTaMH — IUTAHETOH 3eMJIsl U €€ CITyTHU-
koM JlyHa, KOTOPBIi BCSIKMI pa3 MpH €ro peanu3anuu OyJeT BBI3bIBATH, CO-
BMECTHO C JIPyTUMHU PE30HAHCHBIMHU IIUKJIaMH, POCT (MJIM TMajeHue) YPOBHS
3JIEKTPOMAarHUTHON HaNpsDKEHHOCTH BO Bcex Toukax bmmkaero Kocmoca
(MeXIUIAaHETHOTO MPOCTPAHCTBRA).

Bcnencreue toro, uro nepuonasl oopamienus miaHeT CoJlHEYHO cuc-
TEMBI 1 UX KPYITHEHIINX CITyTHUKOB BOKPYT CBOUX IIEHTPOB BpallleHHs PE/I-
CTaBIISIFOT cOO0H HE CiydaliHy10, pa3pO3HEHHYI0, a eIWHYI0, COrIacoBaH-
HYI0, CHCTEMY, JIOJKHBI CYIIE€CTBOBATh MHOKECTBEHHBIE II€JIOUHUCIIEHHBIE
CBSA3M MEX/1y TPOCTHIMU BOJIHOBBIMM 3JIEKTPOMArHUTHBIMH PE30HAHCHBIMU
UKJIaMU. PyKOBOJCTBYSICh 3TUM CBONCTBOM, B p€3yJIbTaTe KPOMOTINBOTO
aHaJIM3a MBI BBIYUCIIMIIM C BEICOKOW TOYHOCTBHIO 3HAaYCHHS 23 MEXKIIaHET-
HBIX U 63 M1aHETHO-CIIY THUKOBBIX MpocThiX PLI, nMest B cBoeM pacmopsike-
HHUH, €JUHCTBEHHOEC, YCTAHOBICHHOEC BhINe 12-pa3psjaHOe 3HAUCHUE
pesonancHoro nukia 3emis—/lyna P, =29,996 093 939 57 et [7]. B co6-
paHHOM BHUJE 3TH pe3yNbTaThl puBeleHb! B Tabn. 3 u 4. [lpu sToM BhIpa-
JKEHHBIE B 36MHBIX IOlaX 3HAYEHUS MEKIJIAHETHBIX PE30HAHCHBIX IIUKIIOB
3alMcaHbl B BEPXHEH CTPOKe Kax a0l u3 23 siueek Tabin. 3, a 3HaUeHus 1Jia-
HETHO-CITyTHUKOBBIX PE30HAHCHBIX [IUKIJIOB — B BEPXHEH CTPOKE KaK10H 13
63 siueek Tadum. 4.

Bropast u TpeThsi CTPOKHM KaKAOH s4eiiku Ta0u. 3 u Tadu. 4 nmpencTapis-
10T COOOH pe3yabTaThl KOMITBIOTEPHOM OIICHKH PE30HAHCHOTO IHKJIIA C TOUKH
3pEHUsI CTETIEHHU €r0 H30TOHHOCTH € OJTHOM U3 OKTaB MY3bIKaJIbHOT'O 3BYKOPSI-
Jla: BO BTOPO# CTPOKE — HOTA ¥ YaCTOTAa HAUHU3ILIEHW N30TOHHOW OKTABBI MY-
3BIKAJILHOTO PsiZia, B TPEThEH — MOKa3aTeb N, XapaKTepu3yIoIui “kauecTBo”
LHKJA, T. €. CTENEHb €r0 COOTBETCTBUS HAWJEHHOM N30TOHHOW OKTaBE MY3blI-
KaJibHOTO psna. Ilpy 3TOM KOMIBIOTEPHBIN pacueT OCYIIECTBISICS B COOT-
BETCTBUM C METOJUKOM, ONMCAHHOMW B pa3i. 1 HacTOAIICH CTaThy.

Wudopmarust BTOpoid U TpeTbel CTPOK UTPaeT BaXKHYIO POJIb MIPH ycTa-
HOBJICHUU CTeTieHH “BecoMocTn” manHoro PLI cpeam mpyrux pe3oHaHCHBIX
ukioB. M3 Tabn. 3 ciaemyer, uTo cpenu MexiuiaHeTHbIX PLI Hamrydnmim
Ka4ecTBOM 00Ja/IaloT:

“Mepkypuii—-Mapc” P, = 157,997 711 543 nier, y kotoporo N, = 38,996 57;

“3emna—Carypu” P, =10 752,074 44 net (n, = 43,001 78);

“Mapc—Ypan” P, = 57 634,221 125 ner (n, = 45,007 42);

“Mapc—Carypn” P, = 20 119,880 009 9 et (n, = 43,989 15).
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W3 tabn. 4 cnemxyert, 4TO Cpeiy MIIAHETHO-CITYTHUKOBBIX PE30HAHCHBIX
IIMKJIOB HAMJTYYIIIUM KaueCTBOM O0JIaIatoT:

“Mepkypuii—Turan” P = 3,480 668 093 03 et (n, = 30,992 14);

“Benepa—Kammcro” P, = 9,913 432 244 4 net (n, = 33,0022);

“3emna—Tputon” P, = 5,862 690 798 6 ner (n, = 31,9944);

“Mapc—Kanmucro” P, = 31,265 442 353 8 net (n, = 33,9936);

“Mapc—Tpuron” P, = 11,063 465 137 1 ner (n, = 32,993 389);

“Mapc-Ho” P, = 3,324 873 712 08 ner (n, = 31,0094);

“IOnurep—Turan” P_ = 188,652 218 275 ner (n, = 37,002 42);

“IOnutep—Eppona” P, = 42,123 478 154 net (n, = 35,0060);

“IOnurep—Ho” P, = 20,986 123 328 6 et (n, = 34,000 81);

“Carypa—Tanumen” P . = 210,640 849 064 ner (n, = 36,994 74);

“Vpan—Jlyna” P, = 2688,494 417 70 net (n, = 41,002 03);

“Vpan—Tutan” P = 1344,249 048 ner (n, = 40,002 42);

“Vpan—Eppona” P = 298,351 620 974 ner (n, = 37,9970);

“Vpan-Ho” P, = 148,633 862 838 ner (n, = 36,99175).

[MpuBenennas B Ta61. 3 u 4 uHpOpPMALIUSI CBUACTENHLCTBYET O TOM, YTO
HauOOJIbIIICe YUCIIO PE30HAHCHBIX LIMKJIOB C BHICOKMM “KadecTBoM” (a cie-
JI0OBATEIIbHO, C BBICOKOU cTeneHbio “Becomoctu”) obmamatot te PLI, dury-
paHTaMu KOTOPBIX SIBJSIFOTCS TUIaHeThl YpaH U Mapc (06a mo 5 1HKIIOB).
B cBs3M € 3TUM, IO-BUAUMOMY, HE CIIy4YalHO CUUTAETCS, UYTO YpaH — IJIaHe-
Ta, OTBETCTBEHHAs 3a pacrpeieieHue suepruii B ColHEuHOH crcTeMe, a He-
OostpInast Mo pasMepam ruiaHeta Mapc oTiM4yaeTcs NOBBIIICHHOH arpeccuB-
HOCTBIO.

Cpenu KpyIHEHIIMX CITyTHUKOB IIaHeT HanOoJiee HeOpAMHAPHBIMHU CBOM-
ctBamu obnagaror Tutan u Mo, MOCKOIBKY C MX y4acTHEM BCTpEYaeTCs
HanOobIee Yucio (B 000ux ciydasx 3 U3 7 BO3MOXKHBIX) PE30HAHCHBIX IIHK-
JI0B, 00J11a0IINX OJIM3KOW U30TOHHOCTHIO C OKTaBAMHU MY3BIKAJILHOTO Psijia.

B tabu1. 5 npuBeneHo pacnpeeneHue pe30HaHCHBIX IIUKIIOB 110 JIMHUSIM
HOTHOTO psina. M3 Hee cneayet, yto HaumOosee yacto Pl okaswiBaroTcs
HW30TOHHBIMHU C MY3BIKaJIBHOM HOTOM “pe-mue3” (15 cimyvaes). anee mo mo-
HYJISPHOCTH MIYT HOTHI: “conb-nues”, “ no-aue3”, “mu” (mo 10 ciydaes);
“cu” (8 cmyuaes). Pexe Bcero BcTpeuaroTes HOTHI: “o” (3 ciyuas), “da”,
“ta-mues” (o 2 ciayuas).

Wudopmariys 06 ©30TOHHOCTH PE30HAHCHBIX [IUKJIOB M HOT MY3bIKaJIbHO-
O psiJia UMEET BAKHOE MPAKTHIECKOE 3HAUCHHUE: €CII CPEM BCEH COBOKYII-
HOCTH PE30HaHCHBIX IIMKJIOB, BBINABIIMX Ha HCCIICAYEMbIi KaJIeHIaPHBII JICHb,
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Tabauua 5. Pacnpedeaenue pe3oHAHCHbIX UUKAO8 NO AUHUAM HOMHO20 38YKOP0Q

Hora PE3OHAHCHBIE IIMK.JBbI
Ao P3K=16,7765788411; P35=4306,002297604; P15=1043,844978065
P4K=31,2654423538; P6K=491,096126787; P1K=3,81285872867; POK=4132,37843844;
J0-7aue3 P7H=493,695463268; P9T=3963,00666853; P37=32933,8491956; P45=8125,62573932;
P56=127433,7792197; P3T=16,0110727294
pe PLJI=7,16283329979; P3JI=29,9960939395; PO/I=7678,60535504;
P6T=469,194065919; PAT=29,933756314; P17=7394,344321875
P3I'=7,14749506237; P3E=3,55632637541; P3U=1,76526893064; P23=219,019134998;
P38=58829,3262466;
pe-nues P1T=3,48066809303; P1E=0,86318609851; P1M=0,428463155309; P18=14492,1298409;
POI'=1771,45822006; P9E=879,310508379; P9M=438,060695311;
PAJ1=54,9150539891; P47=57634.221125; P46]1=1829,080001
PAI'=13,4541084779; PAE=6,66379632341; PAU=3,32487371208, P24=426,947055915;
M P6J1=869,090020873; P6I'=210,640849064; P26=6635,440365127; P6M=52,1097086231;
P6E=104,618145144
¢a P5K=197,506070014; P12=51,0602181354
ha-nues P5T=188,652218275; P3H=5,86269079864
€oJIb P1H=1.41840740382;, P4H=11,0634651371; P6H=173,044032148; P9H=1455,17879268
P5I'=83,0356746405, P5E=42,1234784154; P5M=20,9861233286, P25=2657,10451295;
COJIb- P34=679,004172299; P36=10752,07444797; P13=85,9823932050;
ames P7J1=2688,49441770; P7T=1344,2490480; P7K=1401,60675216;
P19=22044,9919493; P8K=2801,39602063
. P2T=9,7458705284897; P29,91343224442K; P14=157.997711543; P46=20119,888881;
P16=2592,28469953; P8T=2471,87084745
JA-nHes P7I'=588,105791449; P7E=298,351620974; P71=148,633862838;
P8I'=1178,91519546; PSE=585,205616973; P8U=291,526299562
P2J1=17,22116511728; P2I'=4,34455597604; P2E=2,1752289964; P21=1,0882964170368;
cu P27=18483,4166734; P28=36910,8618505
P8J1=4614,06721391; PSH=1455,17879268

Ilpumeuanue. ZKUpHO BBINETCHBI PSIABI PE30HAHCHBIX IIMKIIOB, COAEPXKaIe OMHOMMEHHYIO
TJIAHETy WJIU CIYTHUK.

BCTpevaercs Ba u Oosiee PLI, M30TOHHBIX ¢ KaKOW-JIMOO OJTHOMMEHHOW HO-
TOM, TO 3TO CYIICCTBEHHO YBEIIMYMBACT CTEIICHB “ BECOMOCTH STHUX IHKJIOB.
To ’ke OTHOCHUTCS ¥ K KQXKJJOMY PE30HaHCHOMY LIMKJTY, 00JIaalonieMy BbICO-
KMM “KaueCTBOM": BCE OTH IMKJIBI UMEIOT 00Jiee BBICOKYIO CTEIICHB “BECO-
MocTH” B cpaBHEHUH ¢ Apyrumu PLI.

OcuoBHo#t moctynatr KBOPK Gasupyercst Ha BbITekatomield U3 3aKoHa
enuHcTBa Beenennoii “actpope3onancHoii runorese” [9], koTopast yTBepxk-
JIaeT, 4To “ KOCMHUYECKHE 1 3eMHBIE POLECCHI COCTABIISIFOT HEKOE €ANHCTBO,
MOTOMY YTO OHU CKpEIICHbl pE30HAHCHBIMHU CBSI3SIMH .
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IMoctynar tmacut: ¢gokycuposanue (coenadenue 6 npedenax 0OHUX
3EMHBIX CYMOK) 0OHOBPEMEHHO HECKONbKUX NPOCHbIX PE3OHAHCHBIX YUK-
106 cayocum enaenou npuyunou (6 0OHUX cryuasx), Kamaiuzamopom
UnU Cnyckogvim mexanusmom (8 Opyeux cayuasx) 01s opmuposanus
KaK 3eMHBIX COOBIMULL CMUXULIHO20, THEXHO2EHHO20 UM COYUANbHO-NO-
JUMUYECKO20 Xapakmepa, maxK u coObimuil, UMerwux Mecmo 8 yeiom 8
Bruscnem Kocmoce, npumom uwem xamacmpoguunee codvimue, mem
Oonvuiee YUCTO 8ECOMBIX PE3OHAHCHBIX YUKILO8 OO0NNHCHO KOHYEHMPUpo-
8aMbCsL 8 0ame IMO20 COOLIMUSL.

[Ipu olieHKE CTEIIEHN BECOMOCTH MPOCTHIX PE30HAHCHBIX IIUKJIOB B (hOp-
MHUPOBaHUM COOBITUS BO IVIABY yIJIa CJICIYET CTABUTh KOMOWHAITMEO SKCIICHT-
pucuteTa (CTENIEHN BRITSHYTOCTH) IJTMIITHYECKONH OPOUTHI M TeOMETpHYEC-
KHE pa3Mephl TUNIAHETHI-YYaCTHHIIB PE30HAHCHOTO IIUKJIA, YPOBEHB €€ DJIEKT-
PUYECKOTO 3aps/ia U CTETeHb JKUBYYECTH PE30HAHCHOTO uKiIa. C 3To# Tou-
KU 3pCHHMS TIAJIbMa MIEPBEHCTBA JIOJKHA OBITh OTIIAHA MEHCNAAHEMHbIM TTUK-
JlaM, B OCOOCHHOCTH T€M U3 HHX, (PUTYPAHTAMHU KOTOPBIX SBJISIOTCS IIaHE-
TeI-ruranTsl Onurep, CarypH, Ypan u HentyH, a Taxke arpeccuBHas Iia-
Heta Mapce. Cpenu nianemHo-cnymHUKosblx PE30HAHCHBIX IMKIIOB OoJjiee
BECOMBIMU HY)KHO CUMTATh T€, KOTOPHIC BBIPAKEHBI JIByX-, TPEX- HJIU YEThI-
PEX3HAYHBIMM YHUCJIAMH, TIOCKOJIbKY OHHU 4Yallle BCET0 OOYCIIOBJICHBI TAKXKE
IJIaHETaMU-TUTaHTaAMH.

BaxxHoe mMecTo mpu OLIEHKE CTENEeHH BECOMOCTU JIOJKHO OTBOIUTHCS
TaKXe MPOCTHIM IUKJIAM, OKA3aBIIUMCSI B OCHIPOM PE3OHAHCE NIPYT C NIPY-
TOM, T. €. COBIABIIUM BO BPEMEHH C TOYHOCTBIO JIO 3 Y.

B pe3onancHbIe THM Ha 3eMJjie BO3pPAacTaeT YUCIO TAaKUX COOBITHH CTH-
XUIHOTO XapakTepa, Kak 3eMIICTPSICEHIsI, U3BEPIKEHUS BYJIKAHOB, KOHTUHCH-
TaJlbHbIC OypH, MOPCKHE U OKCAaHWYCCKUE yparaHbl, Tal(yHbI U IITOPMBI,
TOPHAJI0, I[yHAMH, PE3KUE N3MEHEHHS TIOTOHBIX YCIOBHIA, STUJAEMHUH U DIIHA30-
OTHUU ¥ WHBIC HCOOBIUHBIC SIBJICHUS MPUPOJIbI. YBEINUMBACTCS KOJUYECTBO
TEXHOTCHHBIX KaTaKJIM3MOB (pakeTHbIe, aBUAIHOHHBIE, aBTOMOOHMIIBHEIE,
JKEJIC3HOJOPOKHBIC, MOPCKHE KAaTacCTPO(MbI, IIAXTHBIC B3PBIBBI, ITOKAPHI B
JNEKTPUUECKHUX M SHEPTETHUECKUX YCTaHOBKax). Hapymiaercs pabora kom-
MBIOTEPOB, PA3JIUYHBIX YITPABIISIONIUX U CICASIIUX YCTPOHUCTB JICKTpoMar-
HUTHOTO THMA. Pe3ko Bo3pacTaeT Ynucio OMMUOOYHBIX JIEHCTBHIM JIIOICH, yII-
PaBJISIFOIUX CJIOKHOM TEXHUKOH M ONTAaCHBIMH IIPOU3BOJICTBAMH, BCIICICTBUE
TOTO, YTO BOJTHOBBIE KOCMUUYECKHUE PE30HAHCH HAPYIIIAIOT HOPMAJIBHYIO JIesl-
TEJIHHOCTh FOJIOBHOTO MO3Ta U YEJIOBEUECKOM IICUXUKU. MEeTeOuyBCTBUTEIb-
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HBIC JIFOIU U JIFOJIM, UMCIOIIME TAaTOJIOTUICCKUE HAPYIIICHHS OTPEACIICHHBIX
OpPraHOB U CHUCTEM, B 3TH JTHU OOHAPYKUBAIOT YCUIICHUE CBOCH ITaTOJIOTHH.
Bo3spacraer koqu4ecTBO Cep/IeuHO-COCYIUCTHIX 3a00JIEBAHUI U JIETATbHBIX
UCXOJIOB.

[TpocThie pe30oHaHCHBIE IIUKITBI IPEACTABISIOT cO00M yIOOHBIN MaTeMa-
TUYECKUI MHCTPYMEHT JUIsl aHAJIM3a MHOTHX acCIIeKTOB HCCIICyeMOU Mmpo-
Osiembl. OIHAKO C UX TIOMOIILIO TPYIIHO ONIEPUPOBATH C MIEPUOIAMU BPEMEHH
0OJIBIION JUIUTENBHOCTH, B YACTHOCTH, YCTAaHABJIMBATh TOYHBIC 3HAYCHUSI
UCTOPHYECKUX JIAT OUYEHb JAJICKOTO MPOIILIOrO MO UX U3BECTHHIM OPUCHTUPO-
BOYHBIM 3HA4YCHUAM. J[JIs1 pelieHus Takux 3aja4 0oJiee MOJAXOAST TaK Ha3bl-
BAEMBIE CI0JCHbIE BOHOBbIE KOCMUYECKUe pe3oHaHCHble yukavl. Ousnue-
CKHU TIOCJICITHUE CITY)KaT PE3yJIbTaTOM HAJIOKEHUS HECKOJIBKUX BOJIH HArps-
JKEHHOCTH, TCHEPUPYEMBIX CPa3y HECKOJIbKHUMU KOCMUYSCKUMU OObEKTaMHU.
Eciu u3BECTHBI NEPUO/IBI HECKOJIBKMX MPOCTBIX PE30HAHCHBIX LUKJIOB P,
P +++ » Popy TO COOTBETCTBYIOIME MM clOKHBIH PLI MaTemMaTnuecku mpen-
crariser coooit HOK st coBOKyTHOCTH yuce PI 3 PKM, ey PZT. Jns crnox-
ueix PI] BBOuTCs 0603Havenne R (K =1,2,3...).

[MpuBenem 3HaueHust 10 yCTAaHOBICHHBIX HAMU CJIOXKHBIX PE30HAHCHBIX
IMKJIOB [ 7].

Hukn R, = 18 832 207,6893 net spnserca HOK mna 11 npocteix PII
P P P24, P, Py Per Pos P Pyyi Py OH ycTanaBnuMBaeT Mexy
HUMH CJIe/lyrole BHyTpennue cesasu; 219 024-P . =936-P, = 627 822-P, =
=44 109-P,, = 4752-P, = 17 304 300-P,,, = 10 668 186-P31 = 180 009-P, =
=99 825-P, =602 333-P, =126 702-P,,. [luk;1 N30TOHEH C My3bIKaIbHON
notoit “cu” (N, = 30,870 I'ny), nokasaress ero kauectsa N, = 54,026 29.

Hukn R,=28417 732,766 ner snsercas HOK mna 9 mpocteix PLI;
P, P, P Pt Py Pol Pt P OH ycTaHaBIMBAET MEX]y HUMH BHYT-
pennue cesazu: 10 695-P, = 129 750-P,, = 2643-P, = 223-P,, = 16 042-P_ =
=4264496-P,, =3 975901-P, = 1774 880-P, =7 990 755-P,,. [luxn n3o-
TOHEH ¢ My3bikanbHOH HoTOH “Mu” (N, = 20,601 I'ny), mokasareins ero xade-
crea n, = 54,036 38.

Huxn R, =52 888 493,4985 ner asnserca HOK nna 9 npocteix PLI;
P, PP Poo Poi Pt P Pt Py OH ycTaHaBIMBAET MEXIY HUMU
BHyTpeHHHe  cBasu. 12 3876-P,, =50667-P =177 269-P7E
=112722'P, =44 862-P, =636 937-P, = 2520 165-P,, = 14 718 796-P,,,
=15 906 918-P,,. 1k u3oToHEH ¢ My3biKaibHOM HOTO# “a” (N, = 21,827 I'n),

nokasarenb ero kagecrsa N, = 54,015 95.
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Hukn R, =73 236 363,2363 ner asnsercas HOK msa 12 npocteix PII:
P, P P24, P Py Py Po Pos Pyt Py Poyi Py Ol ycranasimsaet
MEKy HUIMM BHyTpeHHue cBsisu: 851 760-P , = 2 441 530-P,, =171 535-P,
= 18480-P, = 463 528-P,, = 4 252 575-P, =67 294 500-P,,, = 41487390-P,,
=1050882-P,, =700 035-P,, =492 730-P,, = 3640-P46. Lluxn u3oToHeH ¢
Mys3bikanpHOM HOTOH “cu” (N, = 30,870 I'), nokasarens ero kauecrsa
n, = 55,985 64.

Hukn R, =219 709 089,709 ner asnserca HOK mns 14 npocteix PII:
P46’ P13’ P16’ P24’ P14’ Psn’ P9T; PST; PGE; Pm; PSH; Pzn; Psn; . O yCTa'
HABJIMBAET MEX/y HUMHU BHyTpeHHHUe CBsizu: 84 755-P =2 555 280-P,
=10920-P,, =1390584-P,, = 514 605-P24 = 55 440-P =7 324 590- P
=201 883 350-P,,, = 124 462 170-P_, = 2 100 105-P6E =1164 625-P
=147/8190P,, =3152646-P , =12757 725-P, . 1K1 U30TOHEH C My3bl-
xanbHOM HOTOM “Mu” (N, = 20,601 '), mokasarens ero kauectsa N, = 56,987 12.

Huxn R, =47 342 077,6632 ner sapaserca HOK nnsa 6 npocteix PII:
P, P PgT, Py Py Pope OH ycTaHaBIMBAET MEXKIYy HUMU BHYTPCHHHE
ceasu: 2353-P,, = 550 601-P , = 11 946-P, = 53 840-P, = 13175 236-P,, =
=21 764 182-P,. Llukn u30TOHEH ¢ My3bIkanbHOH HOTO# “comb” (N, = 24,50 I'n),
nokKasaTenb ero kasectsa N, = 55,022 78.

Huxn R, = 94684 155,3269 ner asnsercs HOK mns 8 mpocteix PII:
Py P Poi Py Pos Pt Py P OH ycTaHaBIMBaeT MEXIYy HUMHU BHYT-
pennue cesasu: 4706-P, = 23892P, =1101202-P = 107 680-P,, =
=26 350472-P,, = 43 528 364-P,, = 87 002 175-P,, = 56 209 103-P, .. [lukn
M30TOHEH C My3bIKabHOM HOTOM “comp” (N, = 24,50 '), nokasarens ero
kauecTBa N, = 56,02278.

Huxn R, = 30871 518,4867 ner apagerca HOK s 4 npocteix PII:
P P P, P, OH ycTaHaBIMBaeT MEXIy HUMHU BHYTPEHHHE CBA3U!
604 610-P,, = 11 909-P = 3114 110-P,, = 35 764 615-P, . [lukn uszoroHeHn
¢ My3bikaibHOH HoTOM “pe” (N, = 18,354 I'1), mokasatens ero kauecTna
n, = 53,989 25.

Huxn R, =42 310 778,5762 ner sapagerca HOK nnsa 6 npocteix PII:
P Py P Py Prs P OH yCTaHaBIMBAET MEXIY HUMH BHYTPEHHUE
cs3u; 9826-P, =48 684-P, = 29 076-P,, = 12 155 936-P, = 11 096 865-P,, =
=98 750 098P . Lluk1 u30TOHEH C My3bIKaJILHON HOTOM “ 111" (N1 =27500T),
HoKa3aTelb ero kadecrsa n, = 55,02733.

Hukn R =50 219 220,5047 ner sasercs HOK mns 12 npocteix PII;

P.,P.P P P, Po Py Pos Pos Pyt P Po. Ol ycTanaBimBaer

46’ 13’ 24’ 9T’ 3J'[’ 5T’ 6E’ 7[/1’ e’ 3’

1H’
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MEXy HUMU BHyTpeHHue cBsisu: 2496-P, = 117 624-P,, = 584 064-P ,
=12672-P, =266 200-P_ =337 872-P,, =963 721-P,, = 480 024-P
=1674192.P, =28 448 496-P,, = 46 144 800-P,, = 35 405 357-P_,.. Lluxn
M30TOHEH C My3blKabHOH HOTOM “da-aues” (N, = 23,125 I'u), nokasarens
ero xadecrsa N, = 55,024 57.

Hawubosee OTBETCTBEHHBIN BONMPOC M3y4aeMoOW MpOOJIeMbl — OmblCKaA-
HUe MOYHLIX 3HAYEHUU UCTOPUYeCKUXx 0am, 8 Komopwvle peanusyiom ceos
npocmule U CLONHCHbBIE 8OHOBbIE KOCMUYECKUe Pe30HAHCHble yukavl. s
peanuzaniu o0IIEero crnocoda HaXOKACHUS MOYHOU AaThl TFI0OOTO YpE3BHI-
vaitHoro cooObitus (UC) HeoOXoquMo Hanuyue CleAyrollei HHPOpMAIUK:
1) mounas cmapmosas nara kakoro-nu6o yxe uszectaoro UC; 2) mou-
Hule, 12-pa3psionbie, 3HAYCHHUS TIEPUOIOB TPOCTHIX U CIOKHBIX PE30HAHC-
HBIX IIUKJIOB; 3) opuenmupogounas nara uckomoro YC, u3BecTHas U3 Hay4d-
HBIX HCTOYHUKOB JINOO HA OCHOBAHMH UCTOPHKO-JICTONMCHBIX JaHHbIX. B Ta-
KOM CIIy4ae TOYHOE 3Ha4deHue nathl uckomoro YC onpenenutcs no popmyiie

Tounas nara craprooro YC + (Ilesoe uucao x Iepuon PII) =
= Tounas mara uckomoro YC.

B kauectBe nckoMbix UC, 1715t KOTOPBIX U3HAYATBHO U3BECTHBI JIHIIE OpU-
eHMUpOBOYHbIe TAThI, B HAIlICH paboTe MPUHUMAINCEH: 23 UHBEPCHU MarHUT-
HOTO TIOJTST 3eMITH, MMEBIITHE MecTo 3a nocneanue 4,5 min set [11]; 16 mio-
OaTBHBIX TIOXOJIOMAHMH 3a mocieaaue 2 MitH jet [12]; 74 rmobanbHble KaTacT-
poder 3emin, ciydmBirecss Ha 3emite 3a Bech (aneposoii [13]; 50 actpo-
O1ieM, BO3pacT KOTOPBIX BapbupyeT oT 1 muH g0 2 muipj jet [14]; a taxke
apyrue YC, cnyuuBIIMECS B CPABHUTEIBHO HEJABHEM HCTOPHYECKOM IIPO-
IIJIOM Halllel TUIaHeThl, HO TEM HE MEHee JaThl KOTOPBIX JI0 HACTOSIIETO
BPEMEHH OCTAIOTCS TOYHO HE M3BECTHBIMU — BCeMUpHEIit moTom, rrudess At-
JaHTU]IB1, THOET ocTpoBa CaHTOPHH, pOXKIeHHE TposiuBa ['ubpanrap u ap.

B xauecmee cmapmogvix YC npunumanucey wecmov Haubonee Opes-
HUX MOYHO U36eCmuulx dam, umerowux npucmagky “ om Comeopenus
Mupa” uau ompadcarwux Cyuecmeyiouyio NPUpOOHYIo YUKIUYHOCHIb.
Onu npounnexcuposansl cootserctBenno C,, C,, C,, C,, C,, C, n uMerT
CJIE/lYIOLIME 3HAYEHHs, U3MEPAEMbIE B rofiax 10 HoBo# spbl: C; = 5968,334 —
“anTnoxuiickas spa ot CorBopenus mupa”; C, = 5508,334 —“ Busantuiickas
spa ot CorBopenus mupa”; C, = 5493,772 — “anexcanapuiickas spa ot Co-
tBOpenus mupa”; C, = 3761,235 — uyneiickas spa o1 COTBOpEHHs MHUPa,
C, = 3102,869 — unauiickas spa “Kamu-l0ra”; C, = 2637,2856 — kuTaiickas
[UKITYeCKasi 9pa.

208 © B.A. Cyxapes



36. nayk. npayw “ Teopemuuni ma npuxaaoui acnexmu 2eoingopmamuxu’” , 2012

[ToMrMO mIECTH TOYHO M3BECTHBIX “3p” B KauecTBE CTapTOBHIX B Ha-
niei paboTe MCMONBb30BaHO TaKKe OONbIIOE KOJUYECTBO 3HAKOBBIX MPH-
POIHBIX, TEXHOTEHHBIX ¥ BOCHHO-TIOJUTUYECKUX COOBITHI, UMEBIINX MECTO
B MIOCJICIHEM THICSYEIIETHH UCTOPUH 3eMIH, MOYHble NaThl KOTOPBIX U3BE-
CTHBI U3 JIETOMMMCHBIX UCTOYHUKOB, HAYYHBIX KHUT, OTYETOB U WHTEPHET-
MaTepHaloB.

C moMoMIb0 yKa3aHHOU BBIIIE PACUETHON CXEMbI YCTAHOBIIEHBI TOUYHBIC
snadenus 143 nar UC, uMeBIIMX MECTO B MHOTOMUJUTMOHHOM UCTOPHU Ha-
nIeld IIaHeTsl, M pa3paboTaHa KOMIBIOTEPHAs MpOrpaMMa, IMO3BOJISIONIAs
MPOTHO3UPOBATh YPOBEHb KOCMUYECKOH BO3MYIIEHHOCTH B JIIO00M faTe, Kak
YTO/IHO JaJIEKO PacIooKEHHON B MPOILIOM Wi OyaymieM. /locToBepHOCTD
MpeJiaraeéMoro MeTo/ia pacuera NpoBepeHa Ha OrPOMHOM YHCIie KPYITHBIX
COOBITHIA IPUPOTHOTO, TEXHOT€HHOTO M BOCHHO-TIOTUTHYECKOTO XapaKTepa.
Oxazanocs, uyto u3 kaxeix 100 Takux coObiTrii okono 80 peanuzoBanu ceds
B KOCMHYECKH PE30HAaHCHBIE AHU. B mpeaenax omHOro Mecsia KoJIn4ecTBO
PE30HAHCHBIX JTHEH 00BIYHO BapbupyeT oT 9 1o 13.

Heo6xonumo otmeruts, uto KBOPK Hukoum o0pa3om He mpoTHBOMO-
CTaBJIAETCS OOIICIIPUHSATON B HACTOSIICE BpeMs “ COJIHEYHON™ Mapajurme,
COMIACHO KOTOPOH OTHUM M3 TNIaBHBIX ()aKTOPOB, OKA3bIBAIOIINX BO3ICHCTBHE
Ha BCE 3€MHBIE SIBIICHHSI, TIPOLIECCHI, COOBITHUS, CITy>KaT TeOMarHuTHEIE OypH,
00yCJIOBJICHHBIC BapHanusMu coHeuHOl aktuBHOCTH. KBOPK naer noka-
3aTenbHOE (pU3NUEcKoe OOBSICHEHHE TOTO (DaKTa, YTO IK30IeHHON KocMHYe-
CKOH IpUUMHOHN (POPMHUPOBAHHS COTHEYHBIX ISITCH U JPYTUX aTpHOyTOB COJI-
HEYHOU aKTUBHOCTH CITYXKAT PE30HAHCHbIE BCNIECKU DIIEKTPOMAarHUTHOM Ha-
NPSHKEHHOCTH, 00YCIIOBIEHHBIE HEPAaBHOMEPHBIM BBICOKOCKOPOCTHBIM JIBH-
KCHUEM IUIaHET U MX KPYITHEHIINX CITyTHUKOB KaK JIEKTPUICCKH 3apsiKeH-
HBIX 00BEKTOB. B mepByo odepenr 3TO OTHOCHTCS K IJIaHETaM-THTaHTaM
IOnurepy, Carypny, Ypany u Henryny.

Uro kacaeTcss MHOTOJIETHUX MHHUMYMOB COJTHEYHOM aKTHBHOCTH, TO HX
9K30TEHHYI0 KOCMUYECKYIO PHYUHY HYKHO BHIIETh B PEe30HAHCHOM nade-
HUY YPOBHS AIIEKTPOMATHUTHOM HaNpsKEHHOCTH, 00YCIOBICHHOM MPEeX/e
BCEro HEpPAaBHOMEPHBIM JIBIKCHHEM IUIaHET-TUraHTOB Ypana u HenrtyHna,
KOTOPBIE XapaKTEePU3YIOTCs MIPOTSXKEHHBIMU BO BPEMEHH MEepHOJaMH 0Opa-
menust Bokpyr Cosaia (cootBeTcTBeHHO 84 1 164 3eMHBIX ro/1a).

B pamkax KBOPK mnoxazano, uto bimmxuuit Kocmoc npeacrasisier co-
00l eIMHYI0 3aMKHYTYIO KOJIEOATeIIbHYI0 CaMOBO30YKIAOIIYIOCS U CaMo-
CUHXPOHHU3UPYIOIIYIOCS CUCTEMY aBTOMATHYECKOTO PETYITHPOBAaHHS, B KOTO-

© B.A. Cyxapes 209



36. nayk. npayw “ Teopemuuni ma npuxiaoui acnexmu eeoingopmamuxu” , 2012

poii ComnHIe CITY>KUT IJIaBHBIM SHEPTETHUECKUM HOCHUTENIEM, a TJIaHETh ve-
Pe3 BOJTHOBBIE AJIEKTPOMArHUTHBIC PE30HAHCHI BBITIONHSIOT POJIb BO3MYIIA-
f0111er0 (hakTopa, 00y CIIOBINBAIOIIETO BAPHAIMH KaK COTHEUHO# (TIPH BCILIECKE
IEKTPOMArHUTHOW HANPSDKEHHOCTH), TAK M KOMETHO-aCTEPOHIHOM aKTUBHO-
cTH (TIpH Ma/ICHUH YIEKTPOMArHUTHON HANPSDKEHHOCTH).

[MonbITaeMcs yCTaHOBUTH B3aUMOCBS3b MEXY TIEPHOINUECKUMHE MPOIIec-
caMu, IPOUCXOISIIIMMU B pamMkax COJHEUHOIH CHCTEMBI, i MEPUOANICCKUMH
NpOLIECCaMH, TPOUCXOISIIMMH B o0IeranakTiHieckoM Maciutade. CymiecTBo-
BaHWE TaKoW B3aUMOCBS3H JJOJDKHO UIMETh MECTO B CHITY 3aKOHA COTTIACOBAHHS
PUTMUKU MKy Oojiee 0OIIel CUCTEMOM U ee MOJICUCTEMaMH.

B xaudectBe 0a3oBoro mapamerpa CoOJIHEYHONH CHCTEMbI PUHST LMK
Pon = 1829,080 000 1 net, cocrapsirommii 1/11 yacTe ATMHHOTIEPUOIHYE-
ckoro pesonancHoro nukna “Mapc—Carypu” P, = 20 119,880 000 1 et (u-
HOBHOTO B 2/3 Ti100anbHbIX KatacTpod 3eMin 3a Bce BpeMs €€ CYIIeCTBOBa-
Hus [7]). [To Hamemy yOeKACHHIO, TAKAM TOYHBIM YHCIIOM JIOJDKEH H3Me-
paThest “ kmumaronorudeckuit” nuki A.B. [IIHUTHUKOBA JUTUTETLHOCTHIO OKO-
7o 1850 nert, wacTo Ha3piBaeMbIi “Me3onukiIoM” . M3BecTHO, YTO emé B Ha-
yajyie XX B. U3BeCTHBIN manicokmmarosior O. [leTrepcon onyoauKoBa CBOO
TUIOTE3Y 0 KOCMUYECKOH 00yCIIOBICHHOCTH KOJIeOaHi KJIMMaTa B MOCTIIE -
HUKOBBIH niepuof. CyTh ee 3aKJIo4aeTcs B TOM, YTO IJIOCKOCTh JIYHHOM Op-
OWTHI MEJJIEHHO MEHSET CBOE MOJIOKEHHUE U IPUOTU3UTEIIHLHO Yepe3 KaxkIble
1850 neT oka3bIBaeTCS COBMEIICHHOH C TUIOCKOCTHIO 36MHOU 0pOuThI. B pe-
3yNbTaTe 3TOr0 MPOUCXOAUT 3aMETHOE BO3PACTaHKWE COBMECTHOM MPHIIMBO-
obpazytomeit cuibl JIyner u Conana. [locneanee npuBoanuT K GopMupoBa-
HUIO B MUPOBOM OKeaHe BHYTPEHHHX BOJIH, OJHUMAIOMINX K TIOBEPXHOCTH
OTPOMHBIE MACChI XOIOTHON BOJBI, KOTOPBIE OXJIAXKIAIOT U YBIAXKHSIOT KITU-
mart 3emin. B 1957 1. coBerckwmii reorpad A.B. [1InutHukoB [15] 06006t
rpoOMaJiHbIH pakTHUeCKUi MaTepua, BeieauB u onucas 1850-netHue kiu-
MaTUYeCKre ePHOIbl TOCTICAHUKOBOM SMIOXH, COOTBETCTBYIOMINE KOCMHYE-
ckum nukiam O. [lerrepcona.

Lukn P o, = 1829,080 001 stet oGmanaet psifiom peHOMCHAIBHBIX CBOHCTB.
Bo-1iepBbIX, pa3HOCTb MEXKTY IaTaMU IBYX JIFOOBIX MHBEPCHI MATHUTHOTO TTOJIS
3eMJIHM, UMEBIIIUX MECTO 3a mocieaHue 4,5 MITH JIeT, OKa3bIBaeTCsl KPaTHOM
aneny P, [7]. Eciu yBenmuunts P 461 B 188 pa3, To moyYuM TOYHOE 3HAUYCHHE
aHAJIOTHYHOTO TajakTuieckoro napamerpa — UMIIL = 343 867,040 188 et
(oTpe3ok BpeMeHH, Ha KOTOPBIH HAIENO ACIHUTCS PAa3HOCTh MEXy JaTaMu
JIBYX JIFOOBIX MHBEPCHI MATHUTHOTO TI0JTs [ aakTukm).
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Ecmn yBesmmunts UMIIT = 343 867,040 188 ner B 2° pa3, To mpuaem K
Tounomy 3HaueHui0 AI'T paBaomy 176 059 924,576 net. Eciu ke yBenuuuth
HMIIT" = 343 867,040 188 net B 2%° pa3, To momyunm touroe 3Hauenue CI'T —
352 119 849,152 nert. C TOUKH 3peHUs My3bIKAIbHO-YHUCIIOBOI TapMOHUH MHPA,
BCE TpH HalileHHbIX ranakTndeckux napamerpa — UMIIT, AI'T u CI'T — oka-
3BIBAIOTCS M30TOHHBIMU C HOTOM “coJlb-ine3”, NMEoIel B CyOKOHTPOKTaBe
gactoty N, = 25,956 I';, 1 XapaKkTepu3yl0TCs O4€Hb BBICOKMM KauyeCTBOM (mst
WMIII n, = 48,000 94; s AI'T n, = 57,000 94; nnsa CI'T n, = 58,000 94).

BocnonbzyeMmcs paHee HaliICHHBIM 3HAYEHHEM CIIOKHOTO KOCMHYECKO-
0 BOJHOBOTO pe3oHaHcHoro mukna R, =52 888 493,4985 ner u ysenuaum
ero B 10 pa3. [Ipu 3TOM MoOIyYrM TOYHOE 3HAUEHUE IHKJIA “TICPUOUUCCKOM
axTrBH3aImK’ (MysIbcarmmn) sapa Harted [anaxtaxwe: [T = 528 884 934,985 rer.
C TouKkH 3peHUs] MY3bIKATbHO-YHMCIOBON TAPMOHUN MHUPA, OH OKa3bIBAETCS
W30TOHHBIM C HOTOH “no0-mue3”, uMmeronieil B CyOKOHTPOKTaBE 4acTOTY
N, = 17,324 I'u, u xapaktepusyercs BeicokuM KauecTsoM (N, = 58,004 53).

W3BectHO, uTo 3uMa U BecHa 1740 1. BBIJAINCH HA PEAKOCTh XOJIOHBI-
MU, TOJIOAHBIMU U Oosie3HeHHBIMU. CIIeICTBUEM 3TOTO CTalu ronoxa B Up-
JIaHJUH, CUIIbHEHIIast S1uIeMus ocnibl B bepniHe, 3aTsKHBIE X0I0/1a BO BCEH
EBpomne. Ecnit mpunsaTh 3a ctapToByto nary 15 anpens 1740 1. 1 oTCTYnuTh
ot Hee BriTyOb nctopyu Ha 37 118 miaros ¢ “mesomukiom” P, = 1829,080 001 ser,
TO OKakeMcs Ha rpaHuuHoi fate (I')) IBYX reonoru4eckux 3p —MaacTpUXT—
JaHUI 1 Me30301H—KaltHO30M:

I', =-1740,289 + 37 118 - 1829,080 001 = 67 890 051,188 nieT 10 H. 3.

Ommemum, ymo oamam 8 HO80U dpe npudaemcst 3HaK “ Munyc” .

JIoCTOBEPHOCTD MOJYYEHHO JAThI MOXKET OBITh MOJATBEPXKICHA IPYTHM,
HE3aBHUCHMBIM, ITyTeM. MI3BECTHO, UTO OPHEHTHPOBOYHOE 3HaueHHe (28,4 MiTH JieT)
CJIOKHOTO Pe30HaHCcHOro nukia R, = 28 417 732,766 net Ob1110 10Iy4eHo ame-
pHUKaHCKMMU reodu3ukaMu noj pykoBoacteoM JI. AnbBapeca [16 ]. Vuensie
YCTaHOBWII, YTO MOCJICHUIT pa3 nuKI peanu3oBaics 11 miH ner Hazaz. Tou-
Has JlaTa 3Toro coOwITus (KoTopoit mpupana abopesuarypa I')) Haxomnurcs
JIByMS HE3aBUCUMBIMH JPYT OT APYTa Iy TSMH U3 CIISTYIOIINX COOTHOIICHUH:

I, = C, + 52 466-P . = 3102,869 + 52 466 - 210,640 849 064 =
= 11 054 585,656 et 10 H. 3.,

r,=Cc,+pP +597pP, =
=5493,772 + 14 492,129 840 9 + 597 - 18 483,416 673 =
= 11 054 585,656 net 10 H.5.
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Ecmn k nare I') = 11 054 585,656 n1eT npumirocoBars 1Ba 3HaYEHHS CIIOK-
HOTo pe3oHaHcHoro nukna R, = 28 417 732,766 net, To BHOBb IPHJIEM K TOY-
HOW J1aTe Ype3BbIYaiiHOro coObITUs I o

I', =11 054 585,656 + 2 - 28 417 732,766 = 67 890 051,188 nieT 10 H.5.

[TonpoOyem onpenenuTh TOYHYIO AaTy Hadala 3aKadky JHEPTUH B HEIpa
3emin (H3D) mo ee opreHTHPOBOYHOMY 3HaueHHt0 156 MitH et 10 H. 3. [2].
ITockonbKy naTel Ype3BbdaiinbIX coObTHA H3D u I'y n0MKHBI OBITH CHH-
XPOHU3UPOBAHBI 110 TaJlAKTUUYECKOMY MarHutHomy pesepcy MMIIL =
=343 867,040 188 net, To pa3HOCTh MEXKAY HUMH 00s3aHA JlaBaTh YHUCIIO,
kpatHoe 1ukiry UMIIL. Otcrona, 3Has Tounoe 3HaueHue [ o HETPYITHO BBIITHU
Ha TouHyto aary H309:

H3D =T, + 256-MUMIII" = 67 890 051,188 + 256 - 343 867,040 188 =
= 155920 013,476 et 10 H.5.
Ecmu x momydenHnoii gare H39 npurumrocoBaTs 0Tpe30K BpeMEHH, paB-

Heii amuae AI'T = 176 059 924,576 net, To MoJIy4uM TOYHYIO JlaTe Mpebl-
JYIIEr0 MOMEHTA SHEpPreTHUeCKoi 3akauku B Henpa 3emn (H3D,):

H3D, = 155920 013,476 + 176 059 924,576 = 33 197 9938,052 et 10 H.3.

MowmenTbl Bpemenn 331 979 938,052 u 155 920 013,476 set 10 H. 3. o1~
peessiIoT OO0 TPaHHIIbI TEPIIMHCKON F€OTEKTOHUIECKOH 3pbI [2].
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IIpo B3aeMo03B’ 5130k MapaMeTpiB KOCMiYHUX 00’ €KTiB y MacmTadi [anakTuku
B.O. Cyxapes

3nificHeHO MOPIBHAUIBHUN aHaJi3 iICHYIOUMX MiAXOMIB A0 MpoOIeMH KOCMO-36MHHUX
3B’ A3KiB. BUKIJIaIeHO OCHOBHI1 MTOJIOKEHHS KOCMIYHOT XBUIILOBOT €JIEKTPOMArHiTHOI pe-
30HAHCHOI KOHIeNii. PO3p0o0i1eHo MeTooIOTiI0 OI[IHKH SKOCT1 JJOBrOMepiofnIHUX
LUKIIB 3 TOMISAY iX BiAMOBIAHOCTI KPUTEPIsIM My3HYHO-UYUCIOBOI rapMOHii CBITY. Yc-
TaHOBJICHO B3a€MO3B’ 130K OCHOBHHX ITapaMeTpiB KOCMIYHUX 00’ ekTiB COHsIYHOI cucTe-
MH 3 BiIIIOBI THUMH raJIaKTHYHUMH ITapaMeTPaMu.

Ki1r040Bi c10Ba: KocMO-3eMHi 3B’ I3KH, KOCMiYHA pE30HAHCHA KOHIIEIiA, My3U9HO-
YHCIIOBa rapMOHis, 00’ ekt COHSIYHOT CHCTEMH, TaJIAKTHYHI ITapaMeTpH.

The interaction parameters of space objects in the Galactic scale V.A. Suharev

The comparative analysis of existing approachesto theissue of cosmic terrestrial links
was developed. The basic provisions of electromagnetic wave resonant space concept
was done. The methodol ogy of assessing the quality of long-periodic cyclesin termsof
their eligibility rhythm was worked-up — the rea world numerical harmony. The
interrelation between the main parameters of cosmic objects in the solar system with
the relevant galactic parameters was approved.

Keywords: cosmic earth’s links, space resonance concept, rhythm and numerical
harmony, solar System’s objects, galactic parameters.
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