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IlpegcmaBaeno uaenom pegkoareruu B. H. Illymanom

BusBAeHO aHOMAaABHI 3MiHU ITOBEAIHKY FeOMarHITHUX IMyAbcalill Pcl i KoavBaHb 3 pe30oHaHC-
HOIO CTPYKTypolo criekrpa (PCC), 1110 BUHUKAIOTE 3a KiAbKa XBUAMH A0 a00 MicAs 3eMAeTpycy. B
yCiX BUMaAKaxX 3MiHU BiAOYBAAUCS CAIAOM 3@ eA€KTPOMArHiTHUM YAbTPaHU3bKOYacTOTHUM (YHY)
IMIIyABCOM i CIOCTEPITaAUCs y BUTASAL @00 palrToOBOro MPUIIMHEHHS KOAUBaHb, a0 IX pi3koi iH-
TeHcHu@ikariii. PCC BipoOpaskae pe30HaHCHI BAACTUBOCTI ioHOCdhepH, AKi MOKYTb OyTH iCTOTHO
Moapn(IKOBaHI BHACAIAOK BIIAUBY 3eMAETPYCY Ha ioHOCKepHi mapu. 3MiHU pe30HaHCHUX BAAC-
TUBOCTEU MOXXKYTb TAaKOXK CIIPUYWHIOBATHU Pi3Ki 3MiHU y KoauBaHHAX Pcl. [TepepbadaeTses, 110
edeKTU B ABOX THIIaX eMicili (koauBaHH4 Pcl i PCC) € HaCAIAKOM CKAAQAHUX IIPOIIECiB y BepXHil
aTMocdepi, SIKi BKAIOYAIOTh BUCHUIIAHHS 3apsIA’KEeHUX YaCTUHOK B i0HOC(epy, BUKAMKAHI B3aEMO-
Ai€lo ereKTpoMar"iTHOro YHY-IMIyABCY AiTOChEepHOTO TOXOAKEHHS 3 PaAialliiHUM MOSICOM.

Anomalous changes in the behavior of Pc1 geomagnetic pulsations and oscillations with the
spectrum resonance structure (SRS) occurred a few minutes before or after an earthquake have
been found. In all cases the changes happened following the ULF electromagnetic pulse and
were observed either as a sudden stop of oscillations, or as their sharp intensification. SRS
reflects the ionosphere resonance properties that can be sharply modified due to impact of an
earthquake on the ionosphere layers. Changes in the resonance properties can be a reason of
the effects in Pc1 s as well. It is supposed that the effects in two types of emissions (Pc1 and SRS
oscillations) are the consequence of the complex processes in the upper atmosphere, including
precipitation of the charged particles into the ionosphere caused by interaction of ULF electro-

magnetic pulse of lithosphere origin with radiation belt.

BeepeHue. YabTpanuskodacToTHbie (YHY) Ko-
AebaHMs C pe30HaAHCHOM CTPYKTypoti ciekrpa (PCC)
00YCAOBAEHBI HOHOC(EePHBIMY aABBEHOBCKUMU Pe-
3oHaHcamMu (MAP) — uHTepecHBIM BOAHOBBIM SIB-
A€HMeM, XOPOIIIO OIMCAHHLIM B AuTepaType [[To-
AgKoB, Panionopt, 1981; Belyaev et al., 1990; Bosin-
ger et al., 2002]. ObaacTtb hopMmupoBanus AP
PacIOAOJKEHA MEXXKAY AByMs U3rudamu npodu-
Ad TIAOTHOCTH NAA3MBI: B HUXKHeN 4yacTu cAod F
MoHOCdepPHI U Ha BbIcoTax OKOAO 1000—3000 xkm.
B 3TOM 06AACTH aABBEHOBCKHE BOAHBI 3aXBAThI-
BAIOTCA U 00pa3yloT CTosiure BOAHEL [Belyaev et
al., 1999]. AoOpOTHOCTEL pe30oHaTOPa MOYKET AOC-
TUraTh 3HaueHuu 5—10.
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CrpyKkTypupoBaHHble oamMuccuu Pcl Toxke xo-
POIIIO N3BEeCTHLI. AMCKPEeTHBIE IIaKeThl HOHHO-ITUK-
AOTPOHHBIX BOAH TeHEPUPYIOTCSA B 3KBATOPUAAD-
HOM 00OAACTM MarHUTOC(EPHI; OHU KOAEDAIOTCS
MeJKAY CONPSIKEHHBIMU HOHOC(epaMH, TPy 4ac-
TUYHOM IPOHUKHOBEHUH K 3eMAe HaOAIOAQIOTCS
B BUA€ I'eOMarHuUTHBIX ODyAabcanuit Pcl.

[TpepnraraeMasi CTaThsI TOCBSIleHa N3YYEeHUTO
CBSI3U YABTPAHU3K04YaCTOTHBEIX PCC-u3nyueHnit
U CTPYKTYPHPOBAHHBIX 3MUCCUU THIA Pcl ¢ uM-
ITyABCHBIMU 3A€KTPOMArHUTHBIMY CUTHAAQMU, 00y C-
AOBAEHHBIMU CEMCMNYECKOU aKTUBHOCTEIO. [ Tpo-
HUCXOXXAeHHe Takux Y HY-UMIIyABCOB 1 UX BO3-
MO>KHasA pu3ndecKas IPUPOAA yrKe 00CYKAANNCH
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B paboTe OAHOTO M3 aBTOPOB [AOBOHS 1 Ap., 20006],
B cTtaThe [AoBOHS, 2011] TpUBOAMANCE TPUMEPHI
BO3AEUCTBUSA UMITYABCOB Ha KoAeOaHud Pcl u He-
KOTOPBIe APYTHe THIIBI TeOMarHUTHBIX ITyABCAITHH.
B my6amkaruu [Guglielmi et al., 2006] mpeanpu-
HATa IIepBad MOINBITKa COIIOCTaBUTh N3MeHEeHUI
peskuMma MAP ¢ ceticMuiueckuMu SBAeHUSIMU . B
AAQHHOM CTaThbe IIOKa3aHbl 3(P(PEKTHI BEI3BAHHBIX
3eMAETPSICEHUSIMU MMITYyABCOB Ha pesxkuM PCCxo-
AebaHMU 1 OAHOBPEMEHHOE BO3AENCTBUE ITUX UM-
nyabcoB Ha PCC u Pcl.

AanHsle. [Tyabcanuu Pcl u MmecTHBIE TPOSIB-
renusa AP (PCC-koaebaHMIT) peruCTPUPOBAAUCH
Ha reoprsnyeckoi obcepBaTopun "Bopok” (58,0° N,
38,2° E) u CasgHCKOM COAHEYHOM 06CEepBaTOPUU
“"Momupgnt" (51,6°N, 100,9° E). AAsT aHaAM3a OTACAD
HBIX COOBITUU OBIAUM UCIIOAB30BAHBI TAKKE HUMe-
folecs B apxuBe obcepBaTopuu “bBopok” 3amnu-
cu cranmum " Koarepx " (64,9°N, 147,9° W), Tu-
IIUYHBIU IPUMEDP XOPOIIO PAa3BUTBLIX KOACOAHUN
c PCC, nabaropasiimxcs: B oocepBaropuu “bo-
POK", MOKa3aH Ha BepxHel naHeau puc. 1. I'le-
peA 1600 UT BupHA HEKOTOpPAsk HECTPYKTYPUPO-
BaHHAas BOAHOBAsI aKTUBHOCTH B Y4aCTOTHOM AMa-
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Puc. 1. TunuyHble TpuMepbl KOAeOaHUM C pe30HaHC-
HOU CTPYKTYpOM CIeKTpa II0 HaOAIOA€HHAM Ha 00-
cepBaTopuax "Bopok" (BepxHss maHeAb) U "MoHABL"
(cpepHsas naHeab). HuyKHASA NaHeAb — TUIIWYHBIN IIPU-
Mep CepuU reOMarHUTHBIX IyAbcanui tuma Pcl mo Ha-
OAroAeHUAM B obcepBaTopum “Bopok”. AnHaMudyeckue
CIIEKTPHBl (CIEeKTPOrpaMMbl) IIOKA3bIBAIOT HM3MeHEeHUe
CIIeKTpa KoAebaHUM BO BpeMeHH.
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nasoHe Hwke 4—51'11, 3aTeM U3 AU Py3HOro maT-
Ha BO3HMKaeT HECKOABKO SICHO 3aMeTHBIX IIOAOC
C IPUMEPHO 3KBUANCTAHTHLIMU 3HAUYEHUSIMU Yac-
TOTBI. HaCTOTHI MEAAEHHO BO3PAaCTaloT CO BpeMe-
HEM A0 MeCTHOM HouHu. AaHHOe cOOBITHE HabATO-
AAAOCh B MAarHUTOCIIOKOMHOe BpeMs: mHaeKc Kp
He IIpeBHIIIaA 3HaueHusd 2. AHaAOTMYHAs KapTu-
Ha BHAHA Ha IeHTPaAbHOM NaHeAu puc. 1; oHa
TIOCTpPOeHa 0 AQHHBIM obcepBaTopuu “"MOHABI".
HmKHa9 IaHeAb CAYKUT IpuMepoM aMuccum Pel
B YaCTOTHO-BPEMEHHOM IIPEACTaBAEHUU.

M&I TpoaHaAU3UPOBAAM MAarHUTHBIE 3aTUCH
ob6cepBaropuu " bopok" 3a nepuoasl ¢ 1973 no
1977 r. u ¢ 1985 no 1988 r. CorHeuHas aKTUB-
HOCTB B YKa3aHHBIE IIEPUOABI OblAa HU3KOU. Mc-
TIOAB30BaHBI TaK)Ke ITU(PPOBEIE 3a1cy oOcepBa-
Topum "MOHABL" ¢ wacToTOU ompoca 64 I'm 3a
HecKoABKO MecseB 2010 r. CeouictBa Pcl u TAP
U3y4eHBI Ha OCHOBE CIIEKTpOrpaMM. HacTOTHO-Bpe-
MeHHOe IIpeACTaBAeHUe CUTHAAOB B AMAlla3oHe
oT 0 A0 5—9 I'lI TO3BOAMAO OTBICKHMBATL COOLI -
Tus VIAP, a 3aTeM u3MepsATh UX 4aCTOTHBIE U AU-
HaMuueckre 0COOeHHOCTH rpaudecku. AAsT aHa-
au3a Pcl ObIa B3gaT Oonee y3kul aAnanasoH. Oc-
HOBHBIE 3aBUCUMOCTH XapaKTepucTtuk MAP ara
obcepsaropun "Bopok" Te ke, YTO IOAYYEHEI pa-
Hee B APYTHX 00CepBaTOPUSIX: HOYHOE BpeMs I10-
sIBA€HM], HAOAFOAEHUE IPEUMYIIIeCTBEHHO BO Bpe-
MsI HU3KOU MarHUTHOU aKTUBHOCTH ; OOA€e YeT-
KOe IIPOsSIBA€HUE B Y-KOMIIOHEHTe I'eOMarHUTHO-
T'O IIOAS IO CPaBHEHUIO ¢ X-KOMIIOHeHTOM. Cae-
AyeT oOpaTUTh BHUMaHMe Ha pPeaKkIuio Pe30HaH-
cHoM cTpyKTyphsl AP 1 pexxuma Pcl Ha BHeIl-
HUE BO3AEMCTBUS, B YaCTHOCTH, Ha dIAeKTpoMar-
HUTHble YHY-UMIOYABCHL, CBI3@aHHBIE C 3€MAETPSI-
CEeHUSMU M BO3HUMKAIOIIVE 3a HECKOABKO MUHYT
AO MAM TIocAe HuX [AoBOHS U Ap., 2006].

Pe3yabTaThl. 113 pApyrux xapakrepuctuk VAP
B oOcepBaTopuax "bopok" u "MoHaABL" OBIA UC-
CA€AOBaH OTKAWK Bapualluli UHTEHCUBHOCTH pe-
30HAHCOB Ha MOHOC(hepHbIe BO3MYIIeHNs], BEI3BaH-
HbIe HEKOTOPBIMU BHEITHUMY BO3AEUCTBUAMU. MBI
OOHapPY>KUAHY, UYTO YAQAEHHBIE 3eMAETPSICEHUS BAU-
S10T Ha pe>xuM MAP. Beiau HaiAeHBl pa3AUYHbIe
Tunbl peakuu VAP Ha celicMuyecKue COOBITHS.
PaccMmoTpuM nx 6oaee AeTAABHO.

Ha puc. 2 BUAHO pe3Koe HUcYe3HOBEHUE CTPYK-
Typsl MAP mocae mMIniyabca, HaOAIOAQBIIETOCS
TIOYTU OAHOBPEMEHHO C YAAAEHHBIM 3eMAeTpsiCe-
HUeM. 3AeCh U Aaree CTpeAKa CHU3y rpaduka
0003HaYaeT BpeMs 3eMAETPACEHUA; U PHI IIOA
pucyHkoM — mupoBoe BpeMa UT (gac, MunyTa,
CEeKyHAQ), reorparuiyecKre KOOPAMHATEI (IIKPO-
Ta U AOATOTa ), TAyOMHA CEMCMUYECKOTO UCTOY -
HUKa B KMAOMeTpaxXx U MarHUTyAa 3eMAeTpsce-
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20:34:29 35.649 139.630 102 6,0

Puc. 2. TIpuMep ncue3HOBEHUST Pe30HAHCHON CTPYK-
TypblL KOAeOaHUM, BO30Y>KAQeMBIX B HOHOC(EPHOM
aAbBEHOBCKOM pe30HaTOpe OAHOBPEMEHHO C IIpH-
XOAOM 3AEKTPOMAarHUTHOTO HMIIYABCA OT YAAAEH-
HOTO 3€MAETPSICEeHUS.

HUA. Pruc. 3 UAAIOCTPUPYET APYTOU TUII CEUCMU-
yeckoro s¢pdekra. [Tocre acconuupoBaHHOTO C
3eMAETPSICEHUEM UMITYyABCA BHE3AIIHO MIOSABASET-
ca PCC. HakoHel, Ha puc. 4 BUAHO, YTO UMITYABC
OT YAQAEHHOTO 3eMAeTPsCEHUs He TOABKO "CTHU-
paet” crpykrypy VAP, HO 1 IPUBOAUT K BpeMeH-
HOMY 3aMUPaHUI0 (DOHA HU3KOYACTOTHBIX U3AY-
YeHHM BO BCeM AMamna3oHe 4acToT oT 2 Ao 9 I'm.

CBs13b CTPYKTYPUPOBAHHBIX 3Muccuui Pcl ¢
3eMAETPSICeHUSIMU M3ydarach HaMu paHee [Dovb-
nya, 2007; Aos6Hs, 2011]. Beiro TTOKa3aHoO, 4TO
IIOSIBA€HUE SAeKTPOMArHUTHOTO UMITYAbCA IPU-
BOAUAO AMOO K PE3KOMY CPBIBY CYLIECTBYIOIUX
AO 3eMAeTpsiCeHUsT KoaebaHmii, Anbo, Ha0OOpPOT,
K UX Pe3KOU MHTeHCU(puKanum. Bo3mMoxeH u Apy-
rou 3¢pdekT — BO30yRKAEHUE BCAECA 3@ UMIIYAb-
COM CepHH )KeMUY>KUH C OTYETAUBOM IIPUBSI3KON
Ha4and KOAeOAaHUN K UMIIYABCY. D(PDEKTBL, TAKAM
00pa3oM, OKa3bIBAIOTCS OAMHAKOBBIMU AAST ABYX
Pa3AMUHBIX TUIIOB FTeOMAarHUTHBIX ITyAbcanuit, PCC
u Pc1. OGHapy>KeHHble HAMU CAy4al OAHOBPEMEH-
HOTO BO3AEMCTBUS IAeKTpoMarautTHoro YHY-um-
nyabca Ha pexxuM PCC u Pcl OvIAM B KaKOU-TO

07.04.2010 MoHABI
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Puc. 4. IlpuMep CcOOBITHSA, KOTAQ UMITYyABC OT 3€MAe-
TpsICEHUs He TOABKO IpepBaA pexum VAP, HO U BHI-
3BaA 3aMupaHue (POHOBOM BOAHOBOM aKTHBHOCTH.

Mepe oKupaeMbIMU. Ha BepxHel maHeAu puc. 5
BUAHO, KaK MMITYABC OT 3€MAETPSICEHNS TIOAQB ASI-
€T Pe30HAHCHYIO CTPYKTYpY ciiekTpa MAP. B Hiok-
Hel 4acTu BepXHeM naHeAr HaOAIOAQIOTCSI CBET-
ABIE TIOAOCHI, IPEACTaBASIONIYE COOOM IMUCCUU
Pc1. UToOnB1 60Ae€e TTOAPOOHO TTIPOCAEAUTDH UX AU-
HaMUKY, Ha HIDKHEeM ITaHeAr CIIeKTporpaMMa Ko-
AebaHUM BOCIIPOU3BEAEHA B ADYTOM PesKUME, 103~
BOASIIOIIEM Pa3pelIUTh TOHKYIO CTPYKTYPY 9MUC-
cuii Pcl. B paHHOM CAydae SMUCCHUSA UMeeT BUA
ABYX IIapaAAEABHBIX IIOAOC C MEAAEHHO BO3pac-
TaIOIe’ YaCTOTOU. BUAHO, 4YTO UMITYABC OT 3€M-

Bopok

16:53:44 42.506 16.137 5 3,0

Puc. 3. Bue3anHoe nosIBA€HHE Pe30HAHCHOH CTPYK-
Typsl MAP B MOMEHT IPUXOAa UMIYALCA OT 3€M-
AeTpsICeHUsI.
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23:27:32-36,333 78,793 10 5,9

Puc. 5. Ilpumep coOBITUSL, KOTAQ UMIIYABC OT 3€MAe-
TpsICeHUs OAHOBpeMeHHO IpepBai pexxum VAP, npu-
BeA K MHTeHCU(UKaum opHoM cepum Pcl u BBI3Baa
TIOSIBAEHUE APYTOU CEepHUU.
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Puc. 6. Co6sITHE OAHOBPEMEHHOT'O CPBIBA pe’KUMa
ABYX BOAHOBBIX sgBAeHuU: PCC MAP u Pcl.

AETPsICEHUs YCUAMA UHTEHCUBHOCTb OAHOU Ce-
puu Pcl u B TO )Xe BpeMs " BKAIOUHA" APYTYIO,
OOAee HU3KOYACTOTHYIO cepuro. Puc. 6 naatocT-
PUPYET, 4YTO YAAACHHOE 3€MAETPIACEHUE MOJKET
OAHOBPEMEHHO U ITIOAABUTH PE30HAHCHYIO CTPYK-
Typy UOHOC(EPHBIX aAbLBEHOBCKHUX PE30HAHCOB,
U IIpepBaTh Ha HEKOTOPOE BpeMs CTPYKTYPUPO-
BaHHBIY pe>kuM Pcl. Ha puc. 6 moka3zaHbl ABe pa3-
AWYHEBIE CIIEKTPOTPAMMBI OAHOI'O COOBbITUA. Hrxk-
HsS IaHEeAb OOAee AeTaABHO AeMOHCTPUPYET 3MUC-
cuto Pcl.

Haxoserr, anarornunsle 3peKThl MOTYT Ha-
OAIOAQTBECS OT UMITYABCHBIX UPPETYASIPHBIX 3MUC-
cuti Tuna PilB, KoTopble BO3HMKAIOT IIPU UHKEK-
LMY 3apsDKEHHbBIX YaCTHUIL M3 MarHUTOChephl B BEpX-
HUe caou arMmocgepsl. (Takue KorebaHUs, BOOO-
1Ile TOBOPS, He CBI3aHBI TeHEeTUUYECKU C 3eMAE -
TpsiCeHUsIMU.) BepXHss TaHeAb Ha PUC. 7 UAATO-
CTpPHPYeT BHe3aITHOe ITIOAABACHNE CTPYKTYPEL VIAP,

18

Puc. 7. Ilpumep cpbiBa pesxxuma VAP mop aAeticTBueM
UPPEeTyASIpPHBIX T'eOMarHUTHBIX IDyAbcanui Tuma PilB.
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BBI3BaHHOe ITyAbcaniuamu PiB. Ha HUKHell naHe-
AM TIOKa3aHa AeTaAbHasI CIIEKTPOrpaMMa 3THX ITyAb-
canui. (BepTukarbHBIE OTPE3KU Ha 00enX naHe-
ASIX pUC. 7 0003HAUalOT YaCOBbIe METKHU.) AHAAO-
TUYHBIY 9(pdeKT Bcraecku PilB MoryT BEI3BIBATH
u B amuccuax Pcl. Kak BUAHO Ha puc. 8, BBHICHI-
TIaHUe 3aps>KeHHBIX YaCTHUl], IPUBEALlee K TeHe-
parmu Pi1B B 1010 UT, opAHOBpEeMeHHO IOTaCUAO
pe>xuM reHepanuu Pcl.

BbiBOABI. 1. 3a HECKOABKO MUHYT AO 3eMAe-
TPSAICEHUS UAU CPa3y IIOCAe Hero MOIyT IIPOUC-
XOAUTBH @aHOMAAbHBIE U3MEHEHUS KaK B CTPYKTY-
pe KoAeOaHMU C Pe30HAHCHOU CTPYKTYPOU CIIEK-
Tpa (MoHOCEepPHBIX AABBEHOBCKUX PE30HAHCOB),
TaK U B peXkuMe Iryabcanuu Pcl.

2. P dPeKTH B IMUCCUSIX 0OOUX TUIIOB TECHO
CBSI3aHBI C 9AEKTPOMAarHuTHeIMUA YHY-umnyabca-
MM OT 3eMAeTpsceHuN. OHU BO BCEX CAyUYasIX Ha-
OAIOAQIOTCS BCAEA, 3a YKA3aHHBIMU UMITYyABCAMU.

ITpu 06Ccy>)peHUHU BO3MOKHOU IIPUPOABL CBS-
31 TeOMarHUTHBIX ITyABCAIIUM, B 4aCTHOCTH, Pcl
C 3eMAETPSACEHUSIMU PACCMATPUBAAACE BO3MOXK-
HOCTB OOYCAOBAEHHOM HU3KOYaCTOTHBIM UMITYAB-
COM HHJ)XEKIIUM YaCTHUI], PAAMAIMOHHOIO II0sIca
3eMau B nonocoepy [AosOHs, 2011]. TTo-Bupu-
MOMY, 3TOT MEXaHU3M MOKET OBITh IPUMEHUM U
AT OO'BSICHEHMS aHOMAABHBIX U3MEHEHUU B CTPYK-
Type HOHOC(EPHBIX AABBEHOBCKUX PE30HAHCOB
BO BpeMs 3€MAETPSACEHUU U UX CBA3U C DAEKTPO-
MarHuTHbIMUA YHY-nMnyabcamu. AeUCTBUTEABHO,
PCC oTpaskaeT pezoHaHCHBLIE CBOMCTBa MOHOC(heE-
PBIL, KOTOPBIE MOT'YT OBITH CYII€CTBEHHO MOAU(U-
IIMPOBAHEI IPU BEICHIIIAHUHN 3apsPKeHHBIX YaCTHUL],
B HOHOC(hepyY, THUITMMPOBAHHOM B3aUMOAEUCTBU-
eM dAeKTpoMarHuTHoro YHY-uMiyasca autocdep-
HOTO IIPOHCXO’KAEHUS C PAAUAITMOHHBIM IIOSICOM.

PesyarTaTel HCCAEAOBAHUN OOOraIatOT HAKOII-
AeHHBIE B AUTEpaType AQHHBIE O KOMIIAEKCE UOHO-
C(PepHBIX IBACHUY, BEI3BAHHBIX BO3ACUCTBUEM CEHC-
MHUYECKUX IIPOIeCCOB Ha BEPXHIOIO aTMocdepy.
Pe3oHnaHCHBIE CBOMCTBA MOHOCHEPHI OKA3bIBAIOT-
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Puc. 8. Pe3koe okoHuaHmMe cepuu KorebaHui tuna Pcl
TIOCA€e BCIIAECKA UPPEryAspHEIX IyAbcaniuii Tuna PilB.
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Csl YyBCTBUTEALHBIMU Aa’Ke K YMEpPeHHBIM yAa-
AEHHBLIM 3eMAEeTPsSICeHusIM . KOHTPOAL BOAHOBBIX
CBOMCTB BepXHeU aTMOCdephl U MarHUTOC(Hepsl
ITIOCPeACTBOM HaOAtopeHUY YHY-u3AyueHUN B AKa-
TIa30He OT AOAEH TepIla A0 HECKOABKUX repIl Ha-
PsIAY CO CITyTHUKOBBIMUM U3MEPEHUSIMU MOKET OKa-
3aThCS TIOAE3HBIM ITPU MCCAEAOBAHMSX MTPOIECCOB
B BepxHel atMocdepe, MHUIIMUPOBAHHBIX CEMC-
MHUYECKOM aKTUBHOCTHEIO. B 3TOM CBSI3M OCOOBIN MH-
Tepec IPeACTaBAsIeT N3ydeHe IIPOCTPAaHCTBEH-
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HO-BPEMEHHOI'O PACIpPEeAEAEHUs OTKAMKA UOHO-
cepel Ha 3eMAaeTpsiceHuss. Hamu naaHUpyeTcs
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