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BUONIOTMMYECKAS! 3BHAYUMOCTb MHOEKCOB KOCMUYECKOW NOroabi
B PA3HbIE ®A3b! UXKITA CONTHEYHOW AKTUBHOCTU

I'pueopnes 1.E., Mapmuinwx B.C., Temypbsiny H.A.

BBE/IEHUE

B reauobuonorsyeckux Mcciie10BaHUAX B PANE CITYYAEB YCTAHARIMBAKOTCH 3HAYUMBIE U
BLICOKHE KOPPE/IALMU MeXAy OMONOPMYEeCKMMH MOKa3aTelsMH U IeIMOreo(pH3H4ecKHMU
HHICKCAMH, OTPAXKAIOLIAMH BapHAalMM «KOCMMHECKOH rrorome» [1]. OGOCHOBAHO MHEHHE O
TOM, YTO OpraHH3MbI HCIOIB3YIOT BAPHALIMH MICKTPOMArHUTHOTO (hOHA Cpejibl OOMTaHUs Kak
JATYHKH BPEMEHM I8 CHHXPOHHM3aUMM OGHonorudeckux mpoueccoe {2, 3, 4]. OnHako,
HHOIAA 9TH CBHA3M HOCAT HEYCTOMUYMBBIH W HEZOCTOBEpHbIH XapakTep, UTO ABisieTcs
TIPUYHMHON  CyHIeCTBOBaHHMS TpoOiieMbl HEBOCIIPOM3BOAHMOCTH TeIHOOHOTIOrHYeCKHX
3KcnepuMeHToB [5]. Cpeny nccnenopareneil HET €IMHOIO MHEBUS TaKAke O TOM, KaKue U3
reJIAoreopHU3NIECKHX MHIECKCOB SBIISIOTCS Hanboslee HHPOPMATHBHBIMH U HaJEKHBIMU B
OTHOIIEHNHM OHO3IpdekToB «kocMuyeckoi noroisi». Tak, B.E. XXBupGauc [5] cumraer,
YTO 3TO Ap-WHIEKC reOMArHUTHOH AaKTUBHOCTH M IIOASPHOCTH MEXKIIAHETHOro HOJIS;
T.K. Bpeyc [6] noraraeT OCHOBHBIM OMO.TOrHYECKM 3HAYHMBIM HHAeKcOoM Kp-mHIekc
reoMarHuTHoi akTMrHOCTH; b.M. Brnagumupckuii [7] npunepxuBaercs MHEHMs, 4TO B
reIMOOHONOrHYECKHX  HCCACAOBAHUAX [[€71eCO00pa3HO MCTIONb30BaTh  OZHOBPEMEHHO
MHIEKChl TeOMATHWTHOM AaKTMBHOCTH (Hampumep, Ap), COJIHEYHOH aKTHBHOCTH
(narpumep, F10,7) u 3nak MMIL.

B nanHOM paGore TPOBOAMTCH CONOCTARIEHHME PHTMUKMA (DHU3HOJOrHYECKUX
IIPOLECCOB Y OAHOTHIIHBIX OPraHU3MOB C BAPUAIIMAMH HHIEKCOB «KOCMHMYECKOH IIOroabD»
B NTEPUO/Ibl € Pa3IMYHOMN remHoreoU3nUecKon CUTyalHei.

MATEPHAJIBI 1 METO/1bI

B uccrenoBaHHsX MCIONB30BaHBl Gelbie OECIIOpOIHbIe KPBICBHI. JKCIEPUMEHTHI
ObL1M TpoBeeHsl Ha kadeape ¢usuoaoruu THY um. B.U. Bepranckoro B 1990, 1993,
2001 rr. Ux nnuTensHOCTE coctaBuia cootsercTBeHRO 40, 36, 46 cyT. [lepudepnueckyro
KpPOBb NOJyYa/ld €XeJHEBHO B TedeHHE 46 CyTOK IiyTeM INYHKLUHMH XBOCTOBOW BEHbI B
OHO M TO XK€ BpeMS CYTOK (C g% a0 10%° 4acoB) N0 KopmieHHs. LluToxumuyeckumu
METOaMH OTIPEACISIH cozepKaHue a-rauuepodocdaraeruaporeHass.,
CYKUMHATIEIHpOreHassl B JUMQoLMTaX, HelTpopuiax W HX OTHomeHus [8],
HEeNTpOoUIBHBIX Tlepokcunassl no metoauke J. Graham [9], HepepMeHTHBIX KATHOHHBIX
Oenxos [10} 1 ux oTHoweHHe, KKCI0i docdarassl o Metonuke H. Goldberg, J. Barka [9],
npoteass! no Meroguke P.JIwiam u J. Bartner [9] B mopudukaiuu A.B. Muxaiinosa [11] u
MX OTHOWIcHMe, numnuioB 1o merony H.L.Sheehan, G.W.Sforey [12]. Jns ouenku
UH(QpPAIMAHHOH  PHTMHKM  TIOBEJE€HYECKHX  peaklMif  MCCiielyeMbIX  KMBOTHBIX
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BUONOTMMYECKAA SHAYUMOCTEL UHOEKCOB KpCMW-IECKOﬁ Aorofbl B PASHbIE
®A3bl LUXKIA CONHEYHOW AKTUBHOCTU

MCTI0J1b30BANIM MOKA3ATENH FOPU3OHTABHON W BEPTHKAIbHOH JBUraTe1bHOM AKTHBHOCTH
1 aedexaunt. Beex XKHMBOTHBIX TECTHPOBANH B «OTKPLITOM M10/1€» ©XKEIHEBHO B TCUEHHE
46 cyTOK dKCIEpUMEHTA.

Jna BLISABNIEHUS OCHOBHBIX MEPHOJMYECKHX COCTABJSIOIIMX BO BPEMEHHBIX PSaax
MOKA3aTeAeH  MCMOAL30BAIM  KOMIBIOTEPHYHO  NPOrpaMMy  KOCHHOpP-a@HAIM3a,
pazpaboTaHHyio B KpsimckoM naydHoMm uentpe MOH Vikpauuwl. OcHosa anropurma
onucaHa B pa6ore [13].

s Bcex psanoB (DM3HONOMMYECKMX MOKaszaTeled »KMBOTHBLIX W3 JAHHOM TPYyIfbl
HAXOJMJIH aMIUIMTYAHbIe CriekTphl B npenenax or 2,2 no 30,0 cyr. 3areM BbLaeasnu
MAKCHMYMbI, COOTBETCTBYIOLIMe Haubozee uacTe BCTpEHAMOWMMCs Mepuoxam. Ecsn
nepHojL BCTpeuancs He MeHee, yem B 20% ciyuaes, ero tabynuposanyu. B uccnenoBaHnu
[14] TakoH noporopoi 4acTOTOM BeTpevaeMocTH Takke BoiGupain 20%. Takum o6pasom,
nojiyuyaqd  Habop  NEpPUOAOB,  XapaKTepHU3YrOWMH  HMHTErPAbHYIO  PHTMHKY
du3nonornueckux  npoueccob  (MPDII)  kMBOTHBIX. AHANOFPMYHO  BBIARIAIMCH
MEePUOMYECKHE  COCTABAIOIUME B HMHTETPAJILHOH PUTMHKE FeHOreohm3HuecKux
uunexcos (MPI'H), otpaxammux Bapuaindn OM doHa cpenbr oOuranus. B kauecTse
nokasaTened BapHalMid «KOCMHYECKOH TMOrojbl» HMCIONL30BANH MHIAEKChl COJNHEYHOMH
(OTHOCHTENLHOE KOJIMHECTBO COSIHEMHBIX MITEH, MOTOK COMHEYHOrO PajHOW3TYHEHHS ¢
AnuHOM BoJinbl 10,7 ¢M), reoMarHuTHOH akTHBHOCTH (mniaHetapHbie Kp u Ap mHIekcsl,
YCpeaHeHHbie 3a CYTKH c YHETOM MECTHOTO BpEMEHH) -
ftp://fip.ngdc.noaa.gov/stp/geomagnetic_data/indices/kp_ap. a Takke pgaHHble IO
Ha3eMHbIM  HM3MEPEHMSIM  MOJAPHOCTH  MEXMNAAHETHOrO  MAarHUTHOrO  nojs -
www . izmiran.rssi.ru/magnetism/SSIMF/SSIMF/index.htm. B uenoM 3TH  MHAeKChl
OXBAaThIBAIOT MAarHUTOC(HEpHBIH M HOHOC(EpHbIH KkaHaabl npeoOpa3oBaHHs sBJICHWH
ConHeYHOM akTuBHOCTH Ha DMIT cpenbl ofuTanna, NPUUEM PUTMHKA DTHX HHAEKCOB
oTpaxkaeT Bapraunu DM dona cpensl oburanns [1].

Cnpur (a3 B OJMHAKOBBIX 110 JUIMTETBHOCTH KOje0aHUsX SBNAETCS MHPOPMATHBHBIM
IapaMeTpOM CB3M aBTokofedarensHeIx npoueccos [15]. Bo mHorvx ciydasx Haubonee
«CWibHasg» CHHXPOHU3ALIMA OCYLLEeCTRIISETCS NpH cuHpasHocTH koneGaumi [16]. C rioMolblo
KOCHHOp-aHaJIM3a  BbIMHMCALIMCH  (pa3bl  KKIOFO M3 COBMaJANOUIMX  [EPHOIOB B
reoreOhMIMHecKHX  MHJIeKcax 3a  Bpems okcriepumenta W MPDIT  oxuBOTHBIX.
IloncuuThiBa/OCh KOMMYECTBO TIEPHONOB, /1 KOTOPBIX pPa3sHOCTL (a3 no abComoOTHOM
BestMuune meHblie /10 (18 rpagycos). Beibop maHHOM BeanunHbl BbI3BaH TeM, YTOOBI pa3dpoc
simncoB owmbok (He Gonee +9 rpagycoB) Obil KAK MMHHMYM BABOE MeHbille JaHHOMH
BEJIMUMHBL. B uccienoBaHuax uHppaaHHOH PUTMHKM KoeOaHUs ¢ NMOA0OHBIMH Pa3HOCTAMH
(a3 ¢ Y4ETOM BO3MOKHBIX TOTPELLHOCTEH 00BIMHO cunTaroTes CHHbasHbiMH [17, 18].

Takum o6paszom, nccnenopanach CBA3b Koin4ecTBa CHH(asHbiX Konebauuii B IPDI]
M pasiHMHbIX TeJTHOreopH3IMYECKMX HHJIEKCaX ¢ IapaMeTpamM TIeJIHOreo(pH3nIeCKOH
o6CTaHOBKH.

PE3YJDbTATHI U OBCYXIEHUE

B akcnepumenrax 1990 u 1993 rr. npeoGianator 6auzkue (azbl B COBIAZAOWMX 11O
JUIMTENbHOCTH nepuonax B MPOIl M uuuekcax reomarHuTHOH akTHBHOCTH Ap, Kp, a
tarke 3Hake MMIL. A B okcnepumente 2001 r. — OGuuskue asbl umeroTcs,
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puzopnes .E., MapmubiHwok B.C., TemypbsiHy H.A.

[PeUMYIIECTBEHHO, B COBMANAIOIIMX IO JIUTENbHOCTH Niepuonax B YUPOIT u unnekcax
conneyHoM aktHBHOCTH (W, Fig ) — M. Tabu. 1.

Tabnuia 1. Kosyecto nepruogos B MPOIT 1 resoreodusudeckux HALEKCAX
¢ pasHocThio (a3 menee 10% (£n/10).

KomnnuecTBo nepuonos ¢ Gimskumu gazamu 8 UPOIT u
COOTBETCTBYIOUIMMM UHJCKCAMM
IKCIIEPUMEHT 3KCIIEPUMEHT IKCTIEPHMEHT
1990 r. 1993 r. 2001 r.
Hnnexcrl Ap 3 0 0
FEOMArHHTHOM! Kp 3 4 0
aKTUBHOCTH 3uax MMIT 2 2 0
Wnpexcel A 1 2 3
CONTHEYHOM Fo. | 0 4
AKTUBHOCTH -
Beero nepysogos ¢ 6i1u3kumMy dazamu B
HP®IT u uHaexcax reoMarauTHOM 8 6 0
aKTHBHOCTH
Bceero neputonoes ¢ Oau3kuMu (azamu B
NPODI1 n uuaexcax cosiHeuHoii 2 2 7
aKTHBHOCTH

Taxas 3akOHOMEPHOCTb MOXeT ObITh CBARaHA C resitoreoGuznieckoil 06CTaHOBKOH B
TeUYEeHHE COOTBETCTBYIOILMX SKCHEpUMEHTOB (cM. Tabn. 2). B TeueHue sKcrepuMmeHTa
1990 r. reomarH1THas aKTUBHOCTh B T€YEHHE SKCIIEPHMMEHTA OCTAETCA HAa OYEHb BHICOKOM
YPOBHE TMpH BBICOKOM CO/JHeUHOH aKTUBHOCTH. B nepuoa skcnepumenra -1993 r.
FEOMarHuWTHass aKTHBHOCTb YMEPEHHO BBICOKAs MPU HU3KOH cotHedHo# aktusHocTH. Bo
Bpems skcnepumeHTa 2001 r. reoMarHuTHas aKTHBHOCTh Obllla MMHMMAALHOH Npu
BLICOKOM CojiHeYHOM akTMBHOCTH. Hanbonee mokazaTeslbHbIM OKa3bIBACTCS OTHOUICHUWE
BeJIHYMHBI COJIHEYHOW aKTUBHOCTH K FeOMArHHWTHOM, Haripumep, uuaekca Fig; kK Ap.

Tabmuua 2. CpeareaprudMeTUecKHe 3HAYeHUA reuoreob3mIeckux. HHAEKCOB
B TEUEHME PA3IMIHBIX TIO BpEMEHH 3KCTIEPHMEHTOB.

lenuoreopusnyeckue T"on npoBejienns skcrepuMeHTa
HHIIEKCBI 1990 r. 1993 r. 2001 r.

Ap 29,4+3,89 15,7+2,50 11,5+1,63

Kp 3.5+0,15 2,4+0,16 2,0+0,07

3nax MMII -0,2+0,11 0,0+0,14 0,20+0,11

W 153,9+6,72 51,8+3,72 95,7+3,61
F 198,1+5,52 99,4+2,19 159,9+3,40
OrHoutenne F:Ap 11,1+1,08 11,8+1,43 27,2+4,27

HpellCTaBﬂeHHb]e pPe3YJIbTATHl INO3BOASKOT BBICKA3ATH CleAYIOoNiee IPEAIOOoXEeHUe.

Ecay «npeobnajaer» reomarsutHas aktuBHOCTH (oTHOLeHHe F10,7:Ap nopszka 11-12 B
TeyeHune skcnepumenToB 1990-1993 rr.), To cuHxpoHusanus MP®IT ocymecTrasercs ¢
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BUONOrMYECKAA 3HAHYUMOCTb UHOEKCOB KpCMVNECKOﬂ NOorofbi B PA3HbIE
@A3bl UUKITA CONMMHEMHOW AKTUBHOCTHU

MHIEKCAMH TI'€OMAarHWTHOM aKTMBHOCTH, C KOTOPHIMM CBSi3aHa PUTMHMKA HPUPOAHBIX
OMII, obycnosnennas kopnycky/spHbiM usnyvenrem Consua. Eciu e «npeobnapaer»
CONHe4Has akTHBHOCThL {oTHOWeHue F10,7:Ap Goiee 27 B Teuenne axcnepuMenTta 2001
r.), To cunxpoxusanus MPOIT ocyuiecTBaseTcs ¢ MHIEKCAMH CONHEYHOM aKTHBHOCTH, ¢
KOTOPBIMH CBS3aHA PUTMHKA npUpoaHbIX OMII, o6ycroBneHHas BOAHOBBIM M3NyYeHHEM
Connnua u ero B3auMoAeHCTBUEM ¢ HOHOCHEPOH.

Ha puc. 1 nepo#l wkase COOTBETCTBYET OTHOIIEHHE COMHEYHOH AKTHBHOCTH K
reoMarHutHOR (Fio7Ap) B T€4EHHMe pa3HbIX dKCHEPUMEHTOB; NPaBOd LiKane — pasHOCTh
MEXAY  KOJMYECTBOM  WHIEKCOB  COJIHEMHOW M TEOMArHUTHOH  aKTMBHOCTH,
CHHXpOHH3UpoBaHHBIX ¢ HMPOIT pazauuubix IpyIn >KUBOTHBIX B COOTBETCTBYIOLIMX
skcnepuMenTax. Kak BMgHO M3 cxoactBa auarpaMM Ha rpaduke (KoddhuiMeHT
Koppeasuuu r=+0,99), BEpOATHO HalWYMe CBSA3M MEXAY «IpeobnajaloiiiM» KaHalloM
BO3/CHCTBHS I'€NHOTeO(PU3UUECKOH PHTMHKH (MarHUTOCHEpPHLIM WM MOHOCHEPHBIM) U
CUHXPOHHOCTHIO KonteGanui UPOIT ¢ nuaekcaMu coOOTBETCTBYIOLLETO Kilacca.
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akcnepumenT 1990 . 7 aKCnepumMeHT 1993 r. 3Kcnepnmewf 2001 .

Puc. 1 OrnoueHue COTHEHHO! aKTHBHOCTH K FeOMarHUTHON BO BPeMs pasJInyHbIX SKCIIEPUMEHTOB
(wkasa cnesa) u npeoOnazanue cuuxponusaunu HMP®Il ¢ uHaexcamu conHeuHoH wHaH

FEOMarHUTHOH aKTHBHOCTH.

I1o ocu opounam crega: cpeanee OTHOUMICHHE 31auenmii nuAeKca Ap K Fip 7B OTHOCHTEIBHLIX CiIMHHLAX.

Ho ocu opounam crpasa: upeodnaaaloliee KOMYecTBO nephoaos B Huaekeax CA wmt TMA, ¢ kotopsimu MPOT]
CHHXPOHU3KpYeETCst cuH(asHo; O — paBHOE KOIMYECTBO NEPHONOB, CHHXPOHU3HPOBaHHbIX ¢ CA # ITMA.,

Takum obpa3zom, cBA3b (QHU3HONOrHYECKHX IIPOLECCOB C I'EIMOre0pH3IHIECKUMH
BapMaLMAMM PEaM3yeTcs, NTPEUMYLIECTBEHHO, YePe3 TOT KaHas JEHCTBUS «KOCMHYECKOH
noroAb» Ha cpeay obutaHus (MoHOcepHbI WM MarHuToc(hepHbIH), AKTHBHOCTh
KOTOporo rpeobjafaeT BO BpeMs IKCMepHMeHTa. JTO BblpaXaeTcs B MHHMMalbHOH
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Tpuzopbes 1.E., Mapmsbinwk B.C., TemypbsiHy H.A.

pasHOCTH a3 MeXIy PUTMaMHU QHU3HOTOTHYECKUX NPOLIECCOB U HHAEKCOB KKOCMHUYECKOM * -
MOTOAbI» COOTBETCTBYOWEro knacca — conHeunod (W, F10,7) wau  MardHuTHOM
akTHBHOCTH (Ap, Kp, 3nHax MMIT).
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