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aHomanbHoro nonsg Hxa(x) n eepTukanbHoro Hza(x)
cBA3aHbl npeobpasoBaHuem [UnbbepTa, KoTOpoOe
MO3BONSET MO OAHOW W3MEPEHHOW KOMMOHEHTE
HaWuTWU Apyrylo, WU TeM caMblM MNPOBEpPUTb
NPaBUNbHOCTb BbIAENEHNS aHOMarnbHOro nons, a
Takke HarnsgHo BuAeTb  npeumyulectBa WU
HegocTaTKM Kaxxgoro 13 AByxX metogoe obpaboTku -
MOTOYEYHOro OnpeaenieHNs BEKTOPOB MHAOYKLUMN W
NOCTPOESHUSA MOPMU3OHTANBbHOMO TEH30pPAa MO 3annUcam —

kpomkn Kuposorpagckon aHomanum (KmpA). Ha
YkpanHckom wute (YW) v 0OB 15 kpusbix MT3
onpeaensann h, HO M3-3a  UCKaAXEHUN  OT
NPUMNOBEPXHOCTHBIX HEOAHOPOAHOCTEN ¢ BonbLUMM
pa3bpocom, 4YTO He MO3BONWMO caenaTb BbiBOA O
NPOCTPAHCTBEHHbIX N3MEHEHMAX h 1 Bbin nonyyeH
TONbKO cpegHuin pesynberat h=15x5km. OcTanbHble
10 MT3 ©blnn NocTaBneHbl Ha KXXHOM CKNoHe YL
Ha HKOXHO-YKpaMHCKOW MOHOKNMHaNW BOOMb

Bapuauuu BeKkTopa UHAYKUUU Kuposorpagckas (1969), Kapnatckas (1972),
MockoBcko-Tambosekan (1977), Jlagoxckas (1981,
npuyem MT3 npoBogunuce Tam elle paHblue, HO
aHoOManusa He nposBunacbk), [JoHbacckas (1988,
npuyem OO4HOBPEMEHHO npoBogUnuncCh
HabnwaeHUs WMNYNbCOB € ANUHHOW  NIUHUK
Bonrorpag-fonbacc n 6onee gecatka MT3, Ho B

OaHHBIX 3TUX MeTO40B aHOMarinAa He BbI,EI,EJ'IFH'IaCb).

Cetb «Intermagnet» (www.intermagnet.org)
coxXpaHsaeT UndpoBble TPEXKOMMOHEHTHbIE 3anucu
reoMarHMTHOro Mons Co BpeMeHeM cUUTbiBaHUA 1
MMUH ¢ 1991 roga. BHa4vane Obino B cetn 39
reomarHuTHbelx obcepeaTopuin, nosgHee B CEeTb
«HTepmarHnT» BoWNK ewe coTHA obcepBaTopuin.
BeinonHeHa obpaboTka AaHHbIX 137
obcepeatopuin ¢ 1991 no 2014 rog n nomnydeHbl
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AHHOTALMA

CUHXPOHHbBIM c 6asncHbIM MYHKTOM. npodounsa Hag ocbto KnpA. 3tum kpreble MT3 nmenu B ceilcMUYECKM aKTUBHbIX pervoHax BeKTopbl BpeMeHHble psabl (C paspeleHem 1 cyTku)
BekTop MHAYKUUM OMNPEAEnseTcs OTHOLEHUEM BEPTUKANbHON KOMMAOHEHTbl MEePEeMEHHOTO FeOMarHUTHOMO MpenmyllecTBOM  rOpU3OHTamnbHOTO  TeH3opa ANVHHbIE  BOCXOAAWME BeTBM 1 Boobwe He WHAYKUMM  Wcrmonb3oBanucb  ANA  noucka YeTblpex KOMMOHEHT BeKTopa UHAYKUMK Au, Bu, Av,
Mons K ero ropusoHTanbHbIM KoMMoHeHTaM. PaboTa nocBsileHa NpocTpaHCTBEHHO-BPEMEHHbIM Bapuaumsm R Lt s Ulmetlz/atela al it K «4yBCTBOBANM» MPUCYTCTBME aHoManuu. MpuynHa NpeOBECTHUKOB 3eMneTpsAceHnit. B Kutae ans Bv ans 5 nHTepeanos nepvogos 2.5-5, 5-10, 10-20,

BEKTOpa MHAYKUMU. MpoCTpaHCTBEHHbIE Bapuauuy HECYT MHPOPMALMIO O HEOOQHOPOAHOM pacnpeaeneHum aHOManbHoe none B ropu3oHTanbHON KOMMOHeHTe B e I L aToro ¢ Ha4ana 1970-x 6bino passepHyTo bonee 40 20-40 1 40-60 MUH ¢ UeHTpanbHbIM neprofom 225,
aneKkTponpoBoAHOCTU B nuTocdepe 3emnu. PaboTa HanoMuWHaeT, YTo BCe aHOManun aneKTponpoBOgHOCTU OTpaxaeT Hanu4mMe unn oTcyTCcTBne aHoManbHOU nnactamu. BbiBog: MT3 cneayet nposoauth B MarHuUTHbIX o6GcepBaTopuii. AHOManbHble 450, 900, 1800 1 3000 ¢ cooTBETCTBEHHO.
OBOHapyXeHbl C MNOMOLWbK BEKTOPOB WHAYKUWW, KOTOpble, BMECTe C POACTBEHHbIM MapamMeTpoM -— SMeKTPONpPOBOAHOCTU NOA MYHKTOM HabntoaeH s, komnnekce ¢ MBI, otgaBas  npuoputeTr N3MEHEHUs BEKTOPOB Ha y4yacTKax pasmMepoMm B
rOPU3OHTanNbHbIM TEH30POM, C [OOCTOBEPHOCTbIO YCTaHaBNMUBAKOT CYLIECTBOBaHME U MECTOMOoMoXeHue nocnegHemy, kak 3to pgenaet M.W.BapeHuos c COTHM KM Habnofanucb B NpoMexyTkax BpeMeHU A, 3000 s (40-60 min)
aHOManun. 3TO BaXHoOe Ha (POHEe HeOoAHO3Ha4YHOCTM obpaTHOM 3agadM CBOWCTBO HeobXoaumo LWMPOKO coaBTopaMun U nocnegoearenamun. OT HECKONbKMX MecsUueB OO0 ABYX neT nepea
“crnonb3oBaTb. PacnpegeneHue anekTponpoBoAHOCTM B 3emre npeanonaraeTcs NMocTOSAHHbIM BO BPEMEHM, AHOMarbHble TOKM B NPOBOASLLEM Tene BO3HUKatoT semneTpsAceHuamu:  Haicheng (M7.3, 1975), - ! L i ﬁ
HO MPW HANMYUM FEOAMHAMMNYECKNX NMPOLIECCOB OHO MOXET M3MEHSTbCH. B psiae celicMOaKTUBHBIX PErvioHOB Gnaroaaps noKarnbHow 3NeKTPOMarH1THOM Tangshan (M7.8, 1976), Songpan (M7.2, 1976), 3? A MA RS ANAA AN AR LA
6bIN pasBepHYT ANEKTPOMArHUTHbIN MOHUTOPUHE, B YACTHOCTU, C MOCTPOEHNEM BEKTOPOB MHAYKUMKU. B KuTae MHOYKUWKA B 3TOM Tene, a Tawkke B pesynerarte Heze (M53.9, 1983), Zhangbei (M6.2, 1998) nu = o JIWTUININCAL P LT ‘, I\
Ha y4yacTKkax pasMepoM B COTHW KM Habnwganu aHoManbHble U3MEHEHUSA BEKTOPOB MHAYKUUN 32 HECKOIbKO KOHOYKTMBHOrO MepeTekaHuss u3  BMeljaiollen apyrnmu (Zeng et al., 2002) 310 o3Ha4aeT, 4To B E SUNE 66 R SR L R A A FY I L ]
MEeCSLEB OO0 CUMbHbIX 3eMNETPACEHUI, KOTOPbIE MOXHO paccMaTpuBaTh Kak npegsecTHUkU. MHTepnpeTayms cpedbl TOKOB, NHAYLUMPOBAHHbIX Ha TEPPUTOPUSNAX, BEpXHeNn 4acTn nuTtoccepbl TaM MPOUCXOAAT -0.2 e T AN '
OBOSAIKAA: U3MEHEHWUE 3NEKTPONPOBOAHOCTU UMK/ (1) HANOXeHNe BHYTPEHHEro nons nUTtocepHon aM1Mccun ¢ conocTaBMMbIX C pasMepaMn BHEWHETo UCTOYHMKA. CUIbHbIE N3MEHEHUS 3MeKTPOonpoBoAHOCTU Unu/(1) 3} 1] R A0 RO AR R AR
OPYrMM COOTHOLLUEHMEM BEepTUKaNnbHOW U FOpPU3OHTalNbHbIX KOMMOHeHT. ObcepeaTtopum mMupa ¢ 1991 roga OueHKMn HaTypHbIX CUTyauun nokasanu, 4To HanoOXeHUss nonem nUToChepHOn IMUCCUN C 0.5 | (LA SN 1Nl
NMOCTaBNAKT B CeTb Intermagnet HenpepblBHbIEe 3anMcK TPex KOMMOHEHT reoMarHUTHoro nons. MIcTo4YHWMKK KOHOYKTMBHbIE aHOManuu npeobnagaoT, N Ana HUX OpYyrum COOTHOLLEHMNEM BEpPTMKarnbHOM n ' '
nons: BHELWHWE — TOKM B WOHOccepe U MarHutocdepe 3eMnu — WUCMOnb3YTCA AN U3YyYeHUS Obina pasBuTa  COOTBETCTBYWOLWAS  TEOPUSA. rOPU3OHTarnbHbIX KOMAOHEHT. B ANoHMK BblgeneHb
SMEeKTPONPOBOAHOCTN NUTOCdEPDI, MOBEPXHOCTHbIE — MOMEXW, BHYTPEHHWE — nUToccepHas IMUCCUS. YacToTHble XapaKTepUCTUKM aHOMarbHOro nons aHomanuu BEKTOPOB UHAYKL MM nepeg os il
BbinonHeHa obpaboTka gaHHbix 137 obcepsaTtopuit ¢ 1991 no 2014 rog v nony4YeHbl BpeMeEHHbIe pagbl (¢ paBHbl MPOU3BEAEHUK HeyObiBarowen yHKUUN 3emneTpaceHnemM Toxoky (Rokityansky et al. 2019). ":7 H1 T TR LT Lk 1 :
paspelueHneM 1 MecsL) YeTbIpeX KOMMOHEHT BeKTopa MHAYKUMM AN 5 UHTEpBanoB Nepuoaos B AManasoHe nepuvofa, 3aBUCALLEN OT CTEMNEHM 3anoSfIHEHUS 0.6 MRILRUIN 41 1 B || Hn 0T
150-3600 ¢. Ha MHorux obcepBaTopmnax HabnwogaloTcs rogoBble Bapwauuu, dparMeHTbl NOMyrogoBbiX U ; npoBoAHUKa aHoMarnbHbIMKN TOKaMu MeTtoauka o6paboTku E 0.5\ .[ | R i “. 1N | t “[
11-neTHUX Bapuauui, a Takke uUspedKa TpeHAbl U anepuoguyeckme Bapuvaunn, He CBA3aHHble ¢ BNU3KUMU PucyHok 1. ®opmMupoBaHme ropusoHTansHoro Hxa (onpepensemon CYMMapHoM NpPoAonbHOM g: ' M I T YV Y
3emneTpsaceHnamu. B Gonee paHHUx paboTax npegnonaranock, YTo NEPUOAUYECKME Bapualnn SBRASIOTCS (cnnowHass Kpueas) W  BepTuWKanbHoro Hza nposoauMocTblo G BbITSHYTOro aHoMarnbHoOro Tena) O6paboTka 3anuncaHHbIX BO BPEMEHHOM o2 N . Lo il
«3tbhekToM UCTOYHUKaY. Bonee norHble AaHHble U UX aHanu3 MokasbiBaloT, UTO B UX HhOpMUPOBaAHUN (MYHKTUP) aHoManbHbIX MarHWTHbIX Monen Hag Ha HOpManbHbIA WUMMedaHC OAaHHOrMO pPEernoHa, nHTepane A¥=t2-t1 (obblyHO 1 CyTKM B [aHHOW 0.1 | ! :
y4acTBYIOT TaKXe pasfn4yHble B OCHOBHOM NoKarbHble haKTopbl, He UCKMOYEHbl U BHE3eMHble BO3AENCTBUSA. ABYMEPHBIM  MPOBOAHUKOM. a) [lpodunbHble onpegensiembln no gaHHbim  MB3-MT3. T[lo pabore) AaHHBIX npeacTaensaeT coboit
MPadmkn nnnrcTpupyroT ocobeHHOCTU n3ydaemMblX Bapuaymi. rpachKu HOPMUPOBAHHOIO (K HOPMAanbHOMY MOMH) nonoxeHuto  Makcumyma T,  aMnAUTyOHOW npeobpasoBaHue M3 3-X CUMHXPOHHbIX BPEMEHHbIX
aHoManbHoro nons. 6) AHoMarnbHO MpoBOASALLNNA 4acTOTHOW XapaKTepUCTUKN MOXHO onpegenutb G PAACB  KOMMOHEHT  réoMarHutHoro nona ¢ oy
KnroyeBble cnoBa: reoMarHUTHbIE Bapuauun, aHOManun SneKTponpoBOAHOCTU, reO3NeKTpUKa. AOFPYXEHHBIN UMAWHAP W CUMOBasi  MMHUS — wMmacwTtab aHomanuu. Ha nepuoge T, anckpeTtHocTbio At (1 MMH — gaHHble Intermagnet) E _0': j _,
aHOManbHOro MarHUTHOro Monsi BOKPYr Hero ¢ aHoMarnbHble NOMA U BEKTOP UHAYKLUWN CTaHOBATCS BO BpeMeHHble pPAObl  KOMMNOHEHT  BEKTOpa ’
pasnoxeHnem Ha ropusoHTanbHyro n AeNCTBUTENBbHbBIMMN C=C,, MHUMbI A BEKTOp MHAYKLMM Ansi Habopa nony4eHHbiX nepuogos T1, 200 W\v
BBEOEHVE KOHBEHLMW (MpaBune 3Hakos) Buse HanpasneH oT BEpPTUKanbHY0 KOMMOHeHTbl. MapameTpsl Moaenu nHaykumm C, obpawaetcs B Hynb. Ha Gonee T2, T3, T4, TS c auckpeTHocTblo A%. OueBugHo, R ’":: M| A L ™
XOpOLWOo npoBoAdalWero Tena, Hag OCblo Tena OH NPUMEPHO COOTBETCTBYIOT Kuposorpagcko KopoTkux nepuogax C, n C, napanneneHbl, Ha At«Tn«A¥. 5 m '_
BekTopbl MHAYKUMWU CTPOATCS Mo KoadduLUeHTaM oBpallaeTcss B HOMb U M3MEHSIET HanpasreHne Ha aHOManuu. 6onee ANUHHbIX — aHTUNapannenbHbl. Mves oba OBpaboTka BbinonHANach Mo MccneAoBaTenbCeKow szzg Wﬁf\MA 1% k\M NM\ "
NMHENHOW cBA3M A 1 B Mexay BepTUKanbHOW U MNPOTUBOMONOXKHOE. BEKTOpa Ha OAHOM TnMepuode, MOXHO Mo  UX nporpamme PRC-MTMV (BapeHuyos n gp, 2003, o ) /\m\ _: M
FOPU3OHTaNbHBIMU KOMMOHEHTaMN reoMarHUTHOro BasosoM Mogenbto reoanekTPoMarH1THbIX aHOManbHoe Mnone B Be Y COOTHOLLEHWIO OMNpe Varentsov, 2007) n nporpamme Knumkosuy (2009). 1 2000 2002 o
PTUKaNbHON KOMMOHeHTe e e PucyHok 2. BpemeHHble usmeHeHus Au ans 3

nonsa B

MeTOoOO0B ABNAEeTCA Modenb TMXOHOBa-KaHpra, B

«cobpaHo» €O 3HAYMTEeNbHOW nnowagu BOKPYr

To ¥ NONYYNTb OOHOCTOPOHHKOK oueHky G. 3710

O6e ocHoaHbl Ha Bld BbiCOKOro paspelueHUs,
BbIYMCIEHUN SHEPreTUYECKUX CMEKTPOB B3aWUMHOM

o6cepBaTopwlT1 THL (reomarHUTHaa  WwwupoTa

KOTOPOW B KayecTBe WCTOYHWKA MPUHUMAETCH TOUKM HaBnoaeHUS. cnpaeeanMeo  ANs  AOBYMEPHbIX  aHoOMarluwu. 83.31°), SIT (60.19° - 4YTb lOXHEE 30HBI NONSAPHbIX

= + M aBToKOppenauuu  Mexa KOMMOHEeHTaMu '
Bz = ABx + BBy (1) BepTMKanbHO  najawlwas  nnockas  BOSHa, MpocunbHble rpacdukM aHoOManbHOro MOMnsi C HenapannenbHocTb C, n C, ABNAeTCA NPU3HaAKOM ppenaly y N cusHUIA) 1 FRD (47.95°). PeayrsTaThl execyTouHol
cofaepxallas TONbKO ropu3oHTarnbHble MOMHOM [OOCTOBEPHOCTBIO  OMpedenstoT  dakT TPEXMEPHOCTW reo3NEeKTPUYECKOrO CTPOEHUSA. MarHiTHoro nons i ngcne,u,yrou.l,em rpoleaype 06paBoTKM  NpedacTaBneHbl  CepbiM  LBETOM
7 YacTHbIX OLEeHOK B Habope nepekpbiBarOLMXCH > S :
Bce BenuuuHbl B popmyne (1) saBnawTcA KOMMOHEHTBI. B Takon Mogenu nosiBneHue CYLIECTBOBAHUSA  aHOMamuM U KapTUpYHT donadiseiaibi s aginsass e il CPEAHEMECSIUHBIE 3HAYESHNS - YEPHO NUHNEH. R -
BEKTOPOB MHAYKUWW: AENCTBUTENbHbIN (MHOEKC U) U Hanuuue B 3emMne aHoManuu aneKkTPonpoBOAHOCTU WAK 3NULEHTPa (ecni aHOMAanWs M3oMeTprUecKas) BekTopbl UHAYKUMW Gbinn BBEAeHb! [MapKUHCOHOM OUEeHOK cornacHo KpuTepusM KOrepeHTHOCTW. :

Kp - MecdA4dYHas CyMMa nMnraHeTapHoro WHAeKca

MHUMBI (MHAEKC V) M BEKTOP WHAYKUUW UCMONb3yeTcs ANA moucka M MpodbunbHble rpadukM  MO3BOMSIOT  OLEHUTb (1959), Bwuze (1965) wn Lmykepom (1970). I'Igorpamma BapeHuoBa MHoroyHKkynoHanbHa 1 e OMArHITHON AKTUBHOCTH
7 obecneumBaeT pelleHMe LWMPOKOro Kpyra 3agaud, '
st A Sl il e LD SR L el i LA B e B el e = 2= MaKCUMarnbHO BO3MOXHYIO FNYBUHY U LUUPUHY MopenbHble pacdeTbl Mokasanu, W HaTypHble e KJ'IMFI)VIKOBW-I coa;:l,gHa cneuaganoinﬂ
Cu=Aue +Bue, Cv=Ave +Bve, (2) NPEAMET MeToAa MarH1TosapuaLliloHHoro aHoManuu, K rnybuHe 3aneraHns BepxXHen KPOMKY HabnogeHVss NOATBEePANIIM, YTO BEKTOP MHAYKUMUK Ona Tpex obcepBaTopuit Ha  pUCYHKe 2

pacyeTa BEKTOPOB WHAYKUMK B cpMKCMpoBaHHOM
WHTepBane nepuogoB W COAEPKUT MUHUMYM
perynuposok (Coh2Multy =0.6), uto obecneumsaeT
eanHoobpasne pesynbratoB 00paboTkm  Bcex
obcepBaTopun.

npocdunuposanma — MBI (PoknutaHckuin, 1975).

AHOMarnbHble MOMs reoOMarHUTHbIX Bapuayuun
HabnogalTCca B rOPU3OHTanNbHbIX U BEPTUKANbHbIX
KOMMOHEHTaxX, HanpuMmep, Hag ABYMEpPHbIM TernoMm

SIBNAETCHA YYyBCTBMTENbHBIM 1 NPocTbiM (06paboTka
OOHOrO MyHKTa) WHCTPYMEHTOM ANsA noucka Wu
N3y4eHNs KOHTPacTOB MPOBOAMMOCTM B Hegpax
3emnun. MHorme aHoManuu 3NeKTPOMNpPOBOAHOCTU
Gbinn  OBHapyXeHbl W U3y4YeHbl C MOMOLLbH

aHoManeHo nposogswero Tena kpueole MBI He
UyBCTBUTENbHbI. 3TY rMYyOUHY cneayeT onpenensTh
MeTogaMW 30HOMPOBaHUS, B MNepByk odvepedb
MTS3.

MeTtogom MT3 6bIN0 BbINOMHEHO 25 NYHKTOB

cTaTUCTUYECKan HeonpeaeneHHOCTE eXeCcyTOUHOM
0bpaboTkn N cpegHEMECAYHOMN OLEHKM cocTaBuna
0.06 n 0.011 B THL, 0.055 n 0.01 B SIT, 0.022 un
0.004 B FRD. Habnrogaembin pasbpoc
3HauuTenbHo Bonblwe. To e camoe HabnwgaeTcs

X, Y, Z HanpaeneHbl COOTBETCTBEHHO Ha ceBep,
BOCTOK W BHW3, € — eaNHNYHbIe BEKTOpbI.
BekTopbl MHAYKUNK 3aBUCAT OT YacToTbl/mepuoga T

M BblHMUCNAKTCA ONA HEeKOTOpOoro WHTepBana (PMC){HOK1)

nepuopos Tq-To. [eicTeutencHeln Bektop Cu B MpodhuneHble KpuBble roOpU3oHTanNbHOro ansa onpegenenua h - rMybuHbl 3aneraHna BepxHein BEKTOPOB MHAYKUUW. Tonbko B BocToyHol EBpone: B rpacdukax, npueegeHHbix B pabote (Araya &
PesynksraTthl 06paboTkm aaHHbIX «Intermagnet»
1 VIl Bcepoccurickas wkona-cemmHap 9M3-2021, Mockea, 4-9 oktsabps 2021 2 VIl Bcepoccuiickast Wwkona-cemnHap AM3-2021, Mocksa, 4-9 okTs6ps 2021 3
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kopoye 3 MeCsALEB, HO U OCTaBLUMICA MaTepuan obcepsaTopui  Intermagnet (venkue ToukM). 8 ; B C,, =t
HacTONMbKO OOBEMHbIN, YTO MOXHO MoKasaTb BblOpaHHbIX obcepBaTopuii, NpeacTaBneHHbIX Ha l _ ! | — L 75
TOMbKO €ro OTAeNbHble dparMeHTbl. Tabnuuy puc. 5, o0bBO3HayeHbl GomblMMKU  TouKamu, TIK A i ‘
o6cepBaTop|,ﬂ7| He npuBOAMM, OHa €eCTb B TpeX6yKBeHHblM KOOOM U reoMarHUTHOM LUMpOTOlZ. / '
(www.intermagnet.org). Kapta o6cepsaTopuin ¢ FeomarHuTHble nontca ansa anoxu 2010 oTMeyveHbl VAK )
- - £ 0
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g O6cyxneHue
obcepBaTopuit, BbiIOpaHHbIX Tak, 4ToObl MokasaTb

XapaKTepHble BapuaLumn BeKTopa MHAYKLMN NpK

PucyHok 3. Kapta 137 O6cepBaTOpMM Intermagnet + 14 anoHckux ¢ peaneHbiMn C, U MHUMbIMKU C,
BekTopamMmu nHaykumm Ha nepuoge 1800 ¢ (20-40 muR).
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Ha mHornx obcepeatopusx HabnogaTcs rogosble
Bapuayumn, parmeHTbl nonyrogosbix U 11-neTHUX

PokutaHcknin .., 2021, Baprnaunn BekTopa MHAYKUNN
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fogoBas Bapuwauna BuagHa npuMepHo Ha 2/3
3anucel. 11-neTHAs Bapuauus U3ydeHa XyXe:
nonoeuHa obcepBaTopuil He WMMeeT AoCTaTO4YHO
AnUTENbHOW 3anucn. Ha ocTaBweWca MNOnoBuHE

dynamic images of geomagnetic field and
strong earthquake. J Atmos Electr, v. 22, N. 3,
pp.191-205.
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PucyHok 6. CpegHemecsayHble KoMroHeHTbl A, 1 A, B 1991-2014 rogax ansa nepuoga 1800 s (20-40 min) Ha
25 oToBpaHHbIX ¢ XOPOLLO BUAUMbBIMU rO40BbIMU BapnaynsmMmm obcepBaTopusax ¢ reoMarHUTHbIMU LUNPOTaMU,
HagnucaHHbIMM cnpasa. LIBeT KpuBbIX 3aBUCUT OT NoKanusauumn: KpacHblh — EBpona, YepHbit — AMepuKa...




