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© 1996 r. 306HH B.M., rOPJJ,EEB E.H., JIEBHHA 8.H., 
6AXTHAPOB B.<I>., rYCEBA E.M., JJ,P03HHH )],.B., HBAHOBA E.H., 

JIEBHH B.E., UETYXHH AS., XATKEBH'l IO.M., "IHPKOBA B.H. 

KAMqATCKOE 3EMJIETPRCEHHE 2 MAPTA 1992 r. 
(MAfHHTYJlA MLH = 7,1) B ABAqHHCKOM 3AJIHBE 

H CBR3AHHLIE C HUM RBJIEHHR 

B HO'Ib co 2 Ha 3 MapTa 1992 r. no MeCTHOMY BpCMCHl1 (2 MapTa B 12 'I 29 MIIH no fp11HBl1'1Y) 
ll 108 KM OT ropoAa IleTponaBJJOBCKa-KaM'!aTCKOro npo1130ll1Jl0 3eMJleTpl!ceH11C e M3rHl1TYAOH 
MLH = 7,1. Ero 3n111..1ettTp pacnonaranc¡¡ B Asa'!l1HCKOM Jamrne B 40 KM K 10ry oT MbICa ill11-
nyttcKoro. 3To 3eMJJeTpl!Cett11e Oll(Yll.lªJJOCb Cl1JJOH AO 5-6 6aJJJJOB Ha no6cpe)Kbe IOíO-BOCTO'IHOtí: 
KaM'IaTKH 11 l!Bl1JJOCb c11JJbttetí:rn11M no Martt11TyAe TOJJ'IKOM y 6eperos 10ro-socTo•rn011 KaM'IaTKll 
Ja nocneAHHe TPl1 AeCllTl1JJCTllll. 3cMJJCTpsicctt11c conp0Bo)K11anocb MHoro•111cncHHhIM11 aqnep­
woKaMH. 3eMJJeTpllCCHHe 2 MapTa 1992 r. npo11om1rnno cetí:cMH'IeCKHtí: npo1..1ecc, tta'!aTbití: 3CM­
JJeTpllcemteM 6 OKTl!6psi 1987 r. (MaHHTYAª 6.6) B Asa•mttcKoM JaJJnse. Otto npeABapllJTOCh aHo­
MaJJbHhJM XOAOM 11ecj:>opMa1..111i1 11 attoMaJihHhIMH sap11aL1Hl!M11 p¡¡11a r11Aporeox11Mw1ecK11x napa­
MeTpOB. IlpHMC'l3TCJlhHO. 'ITO HCKOTOpb!C fCOXHMll'JCCKHC KOMIIOHCHTbl llOllTOp11!11f THII aHo­
M3JlbHOrO llOBC):\eHHll. H3ÓJJKJ[ICHH0f0 pattce nepc11 '.!CMJJCTJJllCCHHeM 1987 r .. HO e ÓOJlhUJCl°l 
aMIIJJHTYAOll lf npOAOJJ)KlfTCJlbHOCTbKl. 

THE AVACHA BAY, KAMCHATKA. MAGNITUDE ML!-/ 7.1 EARTHQUAKE OF MARCH 2. 
1992 AND RELATED PHENOMENA, by Z o b in V.M.*. G o r de e v E.1.*, Le vi na V.I.*. 
BakhtiarovY.F.**, GuscvaE.M.***. DrozninD.V.*, lvanovaE.I."', Lc­
v in Y.E.**, Pe tu k h in A.G.***, K ha! k e vi eh Yu.M.* and Ch ir k ova Y.N.* A magni­
tudc MLH 7.1 earthquakc occurred ata distance of 108 km from thc town of Petropavlovsk-Kamchatsky 
during the night of March 2-3, 1992 local time ( 12 h 29 min GT. March 2). The cpiccntcr was locatcd in 
the Avacha Bay 40 km south of Cape Shipunskii. The carthquake was felt with shaking intcnsities as 
high as Y-VI on thc coast of southeastern Kamchatka and has the highest magnitude for shocks 
occurring off southeastern Kamchatka for the last three decades. The earthquake was followed by 
numcrous aftcrshocks. It continued the seismic process which started with the Avacha Bay magnitudc 6.6 
carthquake of October 6, 1987. The precursory phenomena include anomalous strains and anomalous 
variations in sorne groundwater and gcochcmical parameters. lt is noteworthy that some uf thc 
geochemical components have mimicked the type of anumalous behavior that was observed before the 
1987 event, but the amplitudes and duration were greater. 

(Recci ved January 6, 1995) 

* Technique Testing Seismological Team, lnstiture of Vulcano/o¡;y, Far East Division, Russian Arndemy 
of Sciences, Petropavhwsk-Kamclzatsky, 683006, Russia 
** lnstitute uf Vo/canology, Far East Division, Russian Academy of Sciences, Petropavlu1'sk­
Kamchatsky, 683006, Russia 
*** lnstiture uf \lolcanic Geolugy and Geuchemistry, Far East Dil'ision, Russian Academy of Sciences, 
Petropavlovsk-Kamchatsky, 683006, Russia 

B HO'lh co 2 Ha 3 MapTa 1992 r. 110 MeCTHOMY BpCMeHlf (2 MapTa B 12 'I 29 MHH no 
fpnHBw1y) B 108 KM oT ropo¡:¡a DcTponaBJIOBCKa-KaM'-iaTcKoro npon1ow}JO 3CMJTeTp51ceHtte 
e MarttnTy¡:¡otí: MLH = 7, l. Ero :.Hllfl.\CHTp pacnoJiaranc51 B ABa'llfHCKOM :rnmrne n 40 KM K 

10ry OT Mh!Ca llllfnyHcKoro (pttc. 1 ). 3To 3eMJieTp51CeHI1e OUWU.\3JIOCb Cl1JIOH ¡:¡o 5-6 6aJL'IOH 
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HeKOTOpbIX 3eMJieTpHceHHH 3TY BOJIHY yAaeTCH yBHAeTb nocne cneu,HaJibHOH cpHJibTpau,mr H 
MaCU!Ta6HblX npeo6pa30BaHHH 3aIIHCeH. IlpHpOAa H xapaKTepHCTHKH 3Toro HBJieHHH 
o6cy)l(AaIOTCH Ha ypoBHe rHIIOTe3bl B pa6oTe [3]. 

Ha pHc. 5 H 6 npHBeAeHbI npHMepbI 3anHcH TaKHX 3eMneTpHCeHHH. Ha pHc. 5 npeA­
cTaBneHbI pe3yJihTaTbI o6pa6oTKH nporpaMMHOH ITABC u,HcppoBoi'I 3aIIHCH 3eMJieTpHceHHH 
29 MaH 1982 r. (12 'l. 21 MHH 13 e). ÜT'leTJIHBO BHAHO IIOHBJieHHe HOBOH COCTaBJifüOIIl,eft 
ceftcMH'l.ecKoro npou,ecca 3a 30 e AO nptt.XOAa P-BOJIHhI Ha EW- H NS-KoMnoHeHTax. Ha NS­
H Z-KOMITOHeHTax ITABC OTMe'l.eHo TaK)l(e H3MeHeHHe cHrHana (Ao6aBJieHHe HH3KO'lac­

TOTHOH cocTaBJIHIOill,ei'I) Me)l(AY npHXOAOM P- H S-BoJIH. Ha pHc. 6 AªH elll,e omrn npttMep 

3aITHCH 3eMneTpHceHHH, o6pa6oTaHHoro ITABC, Ha KOTopoM OT'l.eTJIHBO BhIAeJIHeTcH 
N-BOJIHa. 3anHch npHBeAeHa e 1000-KpaTHhIM yBeJIH'leHHeM cHrHana, ocTaBneHbI TOJihKO 

nepBbie BcTynneHHH npoAOJibHbIX BOJIH. B AaHHOM cny'l.ae onepe)l(eHHe 3acpHKCHpoBaHo 3a 
19 MHH 05 C. 

B HaCTOHill,ee BpeMH H B 3apy6e)l(Hb!X ny6JIH.KaU,H.HX ITOHBH.JIH.Cb pa60Tbl (HanpH.Mep, [7]), 
OITH.Cb!BaIOill,H.e npHcyTCTBHe HH3KO'l.aCTOTHOro npeABeCTHH.Ka 3eMJieTpHCeHHH (TaK 
Ha3hIBaeMbie "MeAJieHHbie 3eMJieTpHCeHHH"), npH'l.eM 6JIH.3KH.e pe3yJihTaTbl nony'l.eHbl 
COBepweHHO ApyrHMH MeTOAaMH.. 

,UJIH pa60ThI HCITOJib30BaHbI u,HcppoBhie ceftcMH.'lecKHe 3aITHCH 3eMneTpHceHHH Kypttno­
OxoTcKoro perH.OHa, nony'leHHbie H.3 apxHBOB YIHCTHTyTa MopcKoft reonorH.H H reocptt3HKH 
,UBO P AH B r. lO)l(HO-CaxaJIHHCKe. B HaCTOHill,ee BpeMH npOAOJI)l(aeTCH o6pa6oTKa 
MaTepHaJioB U,HcppoBhIX cTaHU,HH IRIS, cpyHKil,HOHHpy10Ill,HX B lO)l(HO-CaxaJIH.HCKe H B 
Ü6HH.HCKe. 

ABTop 6naroAapHT H.E. BoJIKOBa H A.H. HBalll,eHKO 3a noMOill,h H. n106e3HO 
npeAOCTaBJieHHble Il,HcppOBbie 3aITHCH. 3eMJieTpHCeHHH. 

Pa6oTa BhIITOJIHeHa npH ITOAAep)l(Ke PoccttftcKoro cpüHAa cpyHAaMeHTaJibHbIX HCCJieAO­
BaHHH (npoeKT 93-05-8051). 
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Puc. 1. MaKpocelícMtt'-lecKue AaHHble o JeMJleTpllceumuc 2 u 5 Maprn 1992 r. (a u 6 coOTBeTCTseuuo ): 1 - :mu-

1.1eHTP JeMJ1eTpllceHUS1; 2 - 6aJIJlbHOCTb. HoMepa COOTBeTCTBYIOT nyHKTaM HaÓJllOAeHIUI no Mepe CHUJKeHUll 

6an11bttOCTu; M = 7,1u6,2 (a u 6 COOTBeTcraeuuo) 
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aKTllBHOCTll (K "" 8,5). IlpepblBl!CTOií JlllHHeií llOKa3aHbl ycJJOBHbJe O'lepTaHml 30Hbl aKTllBHOCTll rrepBblX cyToK; 
SPN - lllllrryHcKall, NLC - HaJJbJ'leB, RUS - 6yxn PyccKall 
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Ta6Aut(ll I 

CeoAJ[a onpe11eJieuuií napaMeTpoe rJ1aeuoro TOJl'IKB u cu.m.ueiímero actrrepmoKB 5 MapTa 1992 r. 

Jl,aTa, Mee- BpeMll, KOOpJIHllaTbl, rp311 fJiy6Hua, 3uepreTil'leCKHe Ol\eHKH CeiíCMH'leCKHií MOMeHT, Hcro'IHHK 
11eub '1--Mlflt-<: I<M H·M 

C.lll. 

1 

B.JI. KJiacc ManIKr}'llbl P-BOJillbl R-BOJillbI 

K,p "v 1 
ms 

1 M1H 1 MPVA 1 MPVB 

03--02 12-29-38,5 52,76 160,20 20 14,6 - - l,9El9 1,5 E19 1 
12-29-59,3 52,92 159,89 41 - - 7,1 6,8 7,1 - 1 
12-29-39,6 52,92 159,89 39 - 6,5 6,8 - - m 

lMl.J, 12-29-47,3 52,85 160,36 50 - - 2,3El9 m 
03--05 14-39-10,9 52,77 159,90 31 14,0 2,6El8 l,8E18 

14-39-10,4 52,86 159,58 56 6,2 6,7 6,8 - 1 
14-39-10,3 52,90 159,62 45 - 6,3 6,1 m 

1MlJ, 14-39-18,0 52,88 160,17 52 - - 3,7 El8 m 

llpuMe°'a1tue. 1 - uacro11111asi pa6oTa; 11 - CeiícMOJIOrH'lecKHií 6wnneTeub Hu-Ta cjm3HKH 3eMJIH, 06uHucK; III - Earthquake Data Report, USA; TMl.I, - Tett3op MOMeuTa 

l\eHTPOHAª· 

Ta6AUl(ll 2 

IlapaMCYpbl MCX3HH3M3 O'lara rnaeuoro TOJI'IK3 H ai!JttpmOKOB 

HoMepua )],a Ta, BpeMll, Ocu rnaBnbIX uanpIDKeuuií Ho)laJibHbie noeepxuoCTH 
puc. 3 Mec-):\eub 'l-MllH 

T 
1 

N 
1 

p NPI 
1 

NP2 

PL 
1 

AZM 
1 

PL 
1 

AZM 
1 

PL 
1 

AZM STK 
1 

DP 
1 

SLIP 
1 

STK 
1 

DP 
1 

SLIP 

1 03--02 12-29 62 191 28 11 o 281 -346 51 +53 +216 51 +127 
2 03--02 14--08 43 50 41 194 19 301 -181 76 +48 +76 44 +159 
3 03--05 14-39 66 158 24 338 o 248 -316 50 +58 +180 50 +122 
4 04--09 21-14 58 205 29 o 11 96 -343 62 +56 +218 42 +137 
5 05--05 00-33 73 147 11 18 13 286 +205 58 +102 -2 34 +71 

u. 



Ha no6epe)f(he I-Oro-BOCTO'IHOÜ KaM'!aTKH H 6hIJIO CHJihHCHllIHM no MarHHTYAC TOJI'IKOM y 

6eperon I-Oro-BOCTO'IHOÜ KaM'laTKH 3a nocJICAHHe TPH ACC5ITHJieTm1. 3eMJieTp51ceHHe corrpo­

BO)f(Aanoch MHOro•rncJieHHhlMH aq>TepllIOKaMH. B HaCT051ll.\CH pa6oTe paCCMOTPCHhl xapaK­

TepHCTHKH rJiaBHOro TOJI'IKa, aq>TepllIOKOBhIH rrpo1.1ecc H 51BJieHH51, rrpeABap51BllIHe CHJihHOe 

3CMJICTP5ICCHHe. 

rJiaBHhlH TOJl'IOK. MaKpoceÜC.M.UKll. MaKpOCCHCMH'ICCKHe AaHHhie o rrpo51BJICHHH rJiaB­

HOro TOJI'!Ka Ha rr-one KaMl.laTCKOM HCAOCTaTO'IHO npeACTaBHTCJihHhI (pHc. 1). EJIH)f(aHllIHe 

K 3IlHQeHTpy rryttKThI pacnOJIO)f(CHhI Ha Mhice IIIMrryttcKOM B 40-50 KM OT 3IlHQeHTPa (1 H 2 
Ha pHC. 1 ). 3ACCh 3eMJieTp51CCHHe ºll.\Yll.\ªJIOCh CHJIOH 5-6 6aJIJIOB. JJ.aJiee IlJIOTHa51 rpyrrrra 

HaceJieHHhIX rryHKTOB, BKJII-O'la51 ropoAa TieTporraBJIOBCK-KaM'laTCKHH H EnH30BO, pacrro­

JIO)f(eHa no 6eperaM Ana'IHHCKOH 6yxThI (3-ll H 14-17, pnc. !). 3AeCh, Ha paccT051HHH 

100-150 KM OT :mm.\eHTpa, 3CMJieTp51CeHHe Oll.\Yll.\ªJIOCh CHJIOH OT 4-5 AO 5-6 6aJIJIOB. 

MaKCHMaJihHhie ycKopeHM51, 3arrHcaHHhie B TieTporrasnoBcKe-KaM'laTCKOM B 5-6aJIJihHoií 

30He Ha cpeAHHX rpyHTaX, paBHhl 52 CM/c2 Ha qacTOTe 0,8 fQ. l1mlmpMaQH51 o 2-3-6aJIJih­

HhIX COTP51CeHH51X nocryrrnna H3 rryHKTOB, yAaJieHHhIX ,qo 360-420 KM. 

Oi.tawaaR ao1ta. Ha pee. 2 noKa3aHo pacnpeAeJieHne 3IlHQCHTpos (a) H rnrroQCHTPOB (6) 
33 ac}>TeprnoKOB rrepBhIX cyToK aKTHBHOCTH 3HepreTH'leCKoro KJiacca Kcp ~ 8,5, o6pHco­

BhIBaI-Oll.\HX oqarosyt0 30HY rJiaBHoro TOJI'!Ka. 3oHa ac}>TepllIOKOB HaXOAHTC51 Ha ocenoií 

'IacTH ITOABOAHOro npoAOJI)l(CHH51 rr-ona IIIHrryHcKoro H HMeeT 3JIJIHrrcoo6pa3HYI-O cpopMy e 
OC51MH 25 H 20 KM, e 3fIHQeHTpOM rJiaBHoro TOJI'IKa, pacrrOJIO)f(eHHhIM Ha BOCTO'IHOH 

OKOHC'IHOCTH 30Hhl. Ac}>TepIIIOKH 3aperHCTPHPOBaHhl B AHarra30He rny6HH OT 10 Aº 40 KM, 

OHH rrorpy)f(al-OTC51 BHH3 H Ha 3arraA OT oqara rJiaBHOro TOJI'!Ka, pacrrOJIO)KeHHOrO Ha 

rny611He 20 KM. TipH 3TOM TPH Han6onee CHJihHhIX acpTepllloKa rrepBhIX cyToK pacrroJia­

raJIHCh Ha rny6HHax 26-36 KM. 

flapa.M.empbt oi.taza viaa1to20 mo/l'tKa. CBOAKa rrapaMeTPOB rJiaBHoro TOJI'IKa rrpHBeAeHa 

B Ta6n. 1. MarHHTYAª MLH = 7,1, 3TO caMoe CHJihHoe 3CMJieTPJICCHHe e HüpMaJihHOH rny-

6Huoü oqara B paüotte 10ro-BOCTO'IHOH KaM'!aTKH e 1959 r., KOrAa cenepHee MhICa lllHrryH­

cKoro npOH30llIJJO 3CMJICTp51CCHHC e MarHHTY.QOB 7,6. TipHMe'laTeJJLHa BhICOKaJI BeJIH'IHHa 

MarHHTYA MPVA H MPVB, onpeAeJI51eMhIX no HHTeHCHBHOCTH P-BOJIH, cpaKTHl.lecKn con3-

MepnMaJI e MarHHTYAOH MLH (6,8 H 7,1 COOTBCTCTBeHHO). 3To yKa3hIBaeT Ha OTHOCH­

TCJihHO Bh!COKYl-0 CTeneHh H3JIY'leHml o6ñeMHhlX ceÜCMH'ICCKHX BOJIH oqaroM 3CMJICTP51-

CCHH51 no cpaBHCHHI-0 e o6hI'IHhIM 3CMJICTpJICCHHeM, oqar KOToporo pacrronaraeTCJI B npeAe­

Jiax uopMaJihHhIX rnyfürn. 

l13-3a nnoxoro Kal.ICCTBa 3anHceü: o6beMHhIX CCHCMH'ICCKHX BOJIH CHJihHOro 3CMJieTP51-

CeHmI Ha 6mt3KHX cTaHQHJIX 3HepreTH'ICCKHÜ KJiacc Kcp onpeAeJJeH nyTeM nepecl.leTa H3 

MarHHTyAhl mb no KüppeJIJIQHOHHOH cpopMyJie 

K = 1,71mb + 3,46, 

pacC'IHTaHHOH AJIJI KaM'laTCKHX 3CMJICTP51CCHHH. 

ÜQCHKH ceÜCMH'ICCKOro MOMCHTa, nonyqeHHhie no cneKTpaM npOAOJihHhlX H p3neeBCKHX 

BOJIH, a TaK)KC nyTeM onpeACJICHH51 TCH30pa MOMCHTa QCHTpOHAa, 6JIH3KH MC)l(AY co6oli. 

TeM He MeHee CJJeAyeT oTMeTHTh, '!TO 3Ha'!eHne M 0, noJiy'leHttoe no P-nonHaM, HeCKOJihKO 

Bhillle, '!CM no BOJIHaM P3JIC)l. 

XapaKmepucmuKu noiJauJKKU. Ha puc. 3 noKa3aH ct>oKaJihHhIH MexaHH3M rnanttoro 

TOJI'IKa. B oqare OTMe'!eHa B36pocosa51 nOABH)f(Ka no KPYTº naAaIOll.\HM nonepxHOCT)IM pa3-

phrna. B Ka'leCTBe npeAnO'ITHTeJihHOH H3 ABYX B03MO)KHhIX MO)l(CT 6hITh Bh16patta HOAaJih­

Ha,¡ nonepxHOCTh l (Ta6JI. 2), rra)::(atOll.\a51 no)::( n-os KaM'IaTCKHH noA yrnoM 51°. TioJio­

)KCHHe 3TOH IlJIOCKOCTH B npocTpaHCTBe COOTBCTCTBYCT yxo¡:vill.\CH Ha rny6nHy 30HC act>Tep­

llIOKOB nepBhlX cyTOK aKTHBHOCTH (pHC. 2). 

TIOABH)f(Ka B o•iare OQeHnnaeTC51 nenH'IHHOH - 11 CM. C6pomettttoe ttanp51)f(ettee 

0,3 MTia. 

AcJ>TepmoKoBLIH npm~ecc. flpocmpa1tcmae1tHo-Bpe.Me1t1toe pacnpeoelle1tue a</Jmeput0KOB. 

Ha pHc. 4 noKa3aHhI 3ITHQCHTPhI H nepTHKaJihHhie pa3pe3hl oqaroB aq>TeprnoKoB, oTMe-
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Pnc. 3. ,IJ,HarpaMMbI MexaHH3Ma O'laroB rnaBHoro TOJJ'IKa H CHJlbHeiíumx aclJTeplllOKOB 3eMne­

TPS1CeHHS1 2 Maprn 1992 r. 

'leHHhIX a Te'leHHe 10 Mee 1992 r. BHAHO, 'ITO 30Ha aqneprnoKOB nepBbIX cyToK aKTHB­

HOCTH OCTaBaJiaCh aKTHBHOll H B nocneAyIOrn,ee speMH. ÜAHOBpeMeHHO Ha6J110AaeTCH 

pacurnpeHHe 30Hbl acpTeplllOKOBOll aKTHBHOCTH B OCHOBHOM Ha BOCTOK H IOrO-BOCTOK, B 

cTopoHy CKJIOHa Kypttno-KaM'laTcKoro rny6oKOBOAHOro )l(eno6a H BAOJlh Kypttno-KaM­

'laTcKoli celicMocpoKaJlhHOH 30HhI. Paclllttpemi:e acpTepwoKosoll: 30HhI wno rnaBHhIM o6pa-

30M 3a C'leT cna6bIX 3eMJieTpHceHHll, OCHOBHaM '-!aCTb CHJlbHhlX acpTeprnoKOB (K ::;;.; 10,5) 
rpynnHpOBaJiaCb B npeAeJiax 30Hbl aKTHBHOCTH nepBblX cyTOK, pacnonaraHCb IIOJIOCOll cese­

pü-BOCTO'lHOro npocTHpattHM K cesepo-3anaAy oT rnasnoro TOJl'lKa (pttc. 4, e). EoJihlllaM 

•1aCTh CHJlhHhIX acpTepwoKOB pacnonaranach rny6)l(e o•iara rnaaHoro TOJl'lKa (pttc. 4, 2). 

CepHM rnaBHblll TOJl'IOK - acpTeprnoKH xapaKTepH3yeTCM OTHOCHTeJlbHO HH3KHM 'IHCJIOM 

CHJlbHbIX TOJl'IKOB, 'ITO OTpa)l(aeTCM Ha HeJIHHellHOCTH rpacpHKa IlOBTüpMeMOCTH B pall:otte 

3HepreTH'leCKOro KJlacca 13-14, IlOCTpOCHHOrO AJIM nepBbIX Tpex MeCMJJ;CB aKTHBHOCTH 

(pHC. 5) . .[J.ecpHJJ;HT CHJlbHblX acpTeprnOKOB MO)l(eT CBHACTeJlbCTBOBaTh o He3aBepllleHHOM 

npou;ecce pa3pMAKH nanpM)l(ettnll: B o'larosoll: 3one. 

53 



A ó B 
o 

10 00 o o 

~ 

CD • tJ) 

• 
<I> 

• Ql • 

o "º 80 1í'O 160 KM 

Pttc. 4, a H 6 

Cnao arjJmeputoKo6 60 Bpe.MeHu. Ha pHc. 6 rroKa3aH crrag •mena acjJTepwoKoB N so 

speMeHH gmi: co6hJTfftt 3HepreTw1ecKoro KJiacca 8,5 H BhIWe. ITone TO'IeK MO:>KeT 6hITh 
arrrrpOKCHMHpoBaHO JIHHHeií: perpecmH 

logN = 1,15 - (0,746 ± 0,07l)logT, 

rge T H3MepHeTCH B cyTKax. 
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PHC. 4. 3nm1eHTpb! H rHITOJ.J,eHTPbl acjJTep!llOKOB 10 Mee aKTHBHOCTH (2.03.1992 r. - 31.12.1992 r.): ª· 6-
AJl!I 3eMJ1eTPS1CeHHtt K ;,,, 8,5: a, 2 -AJ!!! 6011ee cHJ1bHh1x 3eMneTpl!ceHHtt K ;,,, 10,5. I1pephrnHcTol'1 JIHHHeil 

noKa3aHbl ycnOBHble OYepTaHH!I OYarOBb!X 30H 3eMJ1eTp!!ceH11ft 6 0KT!!6p!! 1987 r. 11 2 MapTa 1992 r. 
KpeCToM noKa3aH 3ITHJ.J,eHTP 3eMneTpl!ceHHll 1987 r. ÜCTaJlbHbie o6o3HaYeHll!I, KaK Ha p11c. 2 

XapaKmepucmuKa cUJlbHeÜUtux arjJmepUtoK06. CHJihHeli11rnli aq:neplllOK npoH30lllelI 

5 MapTa Ha IOro-3aITaAHOH OKpa:irne 0<1arOBOH 30Hhl rrepBblX cyTOK Ha rJiy6HHe 31 KM 

(pile. 4, 6 ). Ero xapaKTepHCTllKll rrp11BeAeHhI B Ta6JI. l. Xon1 3TOT acpTeplllOK 11 xapaKTe­

p113yeTCH MeHhllleit: MarH11TyAoli MLH, paBHoit: 6,2, OH olll,ylll,aJic» B r. IleTporrnBJIOBCKe­

KaM'!aTcKoM cpaKTll'leCKll e TaKOH :>Ke CllJIOH, '!TO 11 rJiaBHblH TOJI'IOK (pllC. 1). ITO-BllAll­

MOMY, 3TO CBH3aHo e 6JI113Koií BeJiwrnttoií MarHllTYA MPV A 06011x TOJI'IKOB. IloKa3aHHbie Ha 

p11c. 7 crreKTpbI P-BOJIH i:1eM0HcTp11py10T cpaKTll'!eCKoe COBITaAettHe aMITJillTYAbI crreKTpOB B 

AliaITa30He 'laCTOT Bblllle Ü,5 r11. IJp11Me'!aTeJibHO, '!TO BeJIWllIHa c6porneHHbIX Harrp»­

:>KeHllH B O'lare 3Toro acpTepllloKa Ha rrop»AOK Bhillle, 'leM y rJiaBHoro TOJI'lKa. 

Ha pHc. 3 rrp11BeAeHbI AHarpaMMbI MexaH113Ma O'lara 'leTbipex CllJihHelirnHx acpTep­

rnoKoB, B TOM 'IllCJie 11 3eMJieTp»ceHllH 5 MapTa. Bce OHll xapaKTep113YIOTCH MexaHll3MOM, 

6JI113KllM MexaH113MY rJiaBHoro TOJI'!Ka: B36pochI rro KpyTo rraAaIOlll,llM rroBepxHOCTHM. 
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Puc. 5. Pacnpe~e.1euue 1eMJieT¡u1ceu111t cepu11 rnaBHhlH P11c. 6. Cna11 a<jJTepwoKOB BO apeMeHu; K ;;;., s:s 
TOJILfOK - a<f>repWOKH no 3Hepre-rw1eCKHM KJiaccaM 

BeJieHHB, npeJJ,sapBewue CHJibHoe 1eMJ1eTpJ1ceuue. Cei1cMomeKmo1tu•ucKaR o6cma­

HOBT<a. QqaroBaH 10Ha JeMJieTpHceHlfH 2 MapTa 1992 r. pacnoJiaraeTCH B rrpe).{eJiax oceBoli 

'laCTlf 00/.{BO.Il;HOro npOAOJI)l(eHlfJI n-oBa llhmyHCKOro B.Il;OJlb lf306aTbl 600 M nplI ee nepe­

CC'ICHlIH OCHOBHOH <f>oKaJibHOH 30HOH KaM'laTCKlIX 3eMJieTp}ICCHllH (CM. plIC. 4). no/.{BO/.{HOC 

npoAOJI)l(ett11e rr-oBa lliurryttcKoro, HaH6oJiee aKTHBHOH nonepe'IHOH CTpyKTYPhI Bocro'!ttoü 

KaM'laTKH, ITOAXOAllT BnJIOTHy10 K CKJIOHY KypuJ10-KaM'-1aTcKoro ::KeJ106a. B npeAeJiax 

nepece'leHIDI 3TOH rronepe'IHOH CTpyKTypbI e Kyp11J10-KaM'laTcKoü ceücMo<f>oKaJibHOÜ 30HOH 

3apm1<).{aJ1HCb oqaroBbie 30Hbl ABYX Kpynueímmx 3eMJieTP}ICeHHH KawtaTKH BTopoii noJ10-

BHHbI BCKa: 1952 r. e Marnwry).{oÍI 8.5 H 1959 r. e MarHHTYAOH 7,6. 
3eMJieTpHCCHHe 2 MapTa 1992 r. npO).{OJDKHJIO pa3BlITlIC O'larOBOH 30HLI 3eMneTpHCCHH}I 

6 oKTH6pH 1987 r. e MarttHTYAOH MLH = 6,6 (pHc. 4 lI 8). Ceií.CMlI'IHOCTL, npe).{BapHB­

rnaR 3CMJieTpRCCHlIC 1987 r., ITO).{pü6Ho orrucaua B pa6oTe [l]: 3eMJieTpJICCHHe 1987 r. 
npülI301UJIO B 30He, r/.{e rrpe::K/.{e, B TC'ICHHe 25 JieT ACTaJILHb!X Ha6JIIO/.{CHHH, He npouc­

XO):{HJIH 3CMJICTpHCCHHH, conpOBO::Kjl;aCMLle a<f>TeplUOKaMH; 3eMJleTpHCeHHIO rrpe).{IUCCTBO­

Bano ycHJieHHe aKTHBHOCTH eepxueMaHTHHHblX 3CMJICTpHCCHHH; rroeepXHOCTHbie 3CMJleTpH­

CCHIDI 3HepreTlI'ICCKoro KJiacca 10,5 H BbllllC OTCYTCTBOBaJIH B npe).{eJiax O'laroaoií. 30Hbl 

3eMJ1eTpHceHHH 1987 r. B Te'lettue ro):{a AO co6blTllH. PucyttoK 8 u Ta6nuu,a 3 no1eonJ110T 

npOCJIC/.{HTb, KaK pa3BHBaJlaCb 3Ta 30Ha BilJIOTb Aº 3CMJieTPHCCHHH 2 MapTa Ha ypoaHe 3CM­

JieTp}lceHHH e K ~ 12,5. BepxHeMaHTHHHLie 3eMJieTpHceuuH OTCYTCTBOBaJlu, ece BoceML 

OTMe'leHHLIX JeMJ1eTpHceHu:ií npoll30lllJIH Ha rny6llnax 15-51 KM. Ha6J110).{aeTcH onpe,1.1e­

neuua}I TCH/.{CHU,HH B npocTpaHCTBCHHO-BpeMeHHOM pacnpe).{eJleHHH npe).{IUCCTBYIOlll,HX 

CHJILHhIX co6bITHH. B Te'leHue ITO'ITH ABYX JICT nocne JeMneTpHceHHH 1987 r. CHJILHL1e 

3CMJleTpHCCHHJI B paccMaTpuaaeMOM paHOHe OTCYTCTBOBaJIH. 3aTeM e HfOJlj{ 1989 no 

/.{eKa6pb 1990 r. npOH30llIJIH IlHTb 3CMJICTpHCCHHH K BOCTOKY H ceeepo-BOCTOKY OT Mb!Ca 

lliHnyttcKoro. Tpu 3CMJICTPHCCHHH 1991-1992 rr. pacnoJ1aranucL y::Ke cylll,eCTBCHHO IO::KHce. 

npHMC'laTeJILHO npH 3TOM, 'ITO /.{Ba IlOCJIC).IHHX 3CMJICTpgceHHH 3TOH rpynnhl (16 /.{CKa6pR 

1991 r. H 17 HHBapH 1992 r.) e MarttHTYAOH MLH = 4,9 npoHJOUIJIH B uenocpeACTBeHHoií. 

6JIH30CTH OT O'larOBOH 30Hbl rOTOBHlll,erOCH CHJlbHOrO 3CMJICTpj¡CCHHH. rJiaBHblH TOJI'IOK 

2 MapTa 1992 r. JaBepUIHJI 3aITOJIHCHUe ace:iíCMH'IHOH noJ1yc<f>epb1 (pHc. 8, 6). 
PucyHKH 4, a, 6 H 8, a, 6 noKa3bIBaIOT npocTpaHCTBCHHOe COOTHOWeHHe O'larOBLIX 30H 

3CMJICTpHcemui 6 OKTH6pH 1987 r. H 2 MapTa 1992 r. ÜqaroBaH 30Ha 3eMJieTpHCCHHH 

1987 r. pacnonaraeTCH Ha ceaepo-aocTO'IHOH oKpaHHe 30HLI aqnepmoKoB oqara 1992 r. 
npH 3TOM 3IlHU,eHTp rJlaBHOfO TOJl'IKa H BOCTO'IHa}I 'laCTb O'larOBOll 30Hbl 3eMJICTpHce­

HHH 1987 r. pacnOJIO)KCHbl B o6naCTH, CB060).{HOH OT a<f>TepllIOKOB 3CMJleTpHceumi: 1992 r. 
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Puc. 7. CneKTphl P-BOJlH JeMJleTpsicenui\ 2 MapTa 

(/)u 5 MªPTª (2). CeiícM11•1ecKaS1 CTaHQHSI Ceeepo­

KypHJJhcK, annapaTYPa CKJJ. 

Puc. 8. Cei\cMH'IHOC'l'h paiíoua ABa•mHcKoro Januea 

B 1962-1992 rr. (K ?< 12,5): a - KapTa 

::inHQeHTPOB; 6-pa3pe3 no JlHHHH C-D. YcnoeHhle 

o603Ha'!eHHSI, KaK "ª puc. 4. 3alllTPHXOBaHhl 

3TIHQCHTphl 3CMJleTpS1CeHHií, npo1130lllelllllHX 110 

6 OKTS16psi 1987 L HyMepaQHSI COOTBeTCTByeT 

Ta6Jl.3 

' \ 
\z 

\ ,,.., 
\ , 
'.' 

0,881'-'-~,,,.,,--~-~~~~~~--~ 

flacmama, rll¡ 

Pnc. 7 

e 

"ºt===::i;,o;::==t.=~~:;t:;:===!===:j 

Puc.8 

B pa3pe3e o•iarosaSI 3oHa 1987 r. pacnoJIO)l{etta Henocpe¡:¡CTseHHO non H napanneJihHO 3otte 
aq>TepwoKOB 1992 r. B u:enoM pHcyHKH 4 u 8 ¡:¡eMOHcT¡rnpy10T, ttTO npocTpaHCTBeHHO 0•1aru 
1987 H 1992 rr. MoryT paccMaTpttBaThCSI KaK e¡:¡lfHhlH npou:ecc pa3pHAKlf HanpH)l{eHlfH B 
nattHOM pernotte. 

Xoo oecjJop.Mau,uü 3eMHOU n0Bepx1-tocmu. Ha pHC. 9 noKa3aHhl BapHaU,Hlf necpopMal~HH 110 

9 JllfHHSIM CBeTOAaJihHOMepHhlX tta6moneHHH AJIHHOH OT 7 ¡:¡o 50 KM, npOBOJ:IHMhlX B 1986-
1992 rr. H3 06cepsaTopm1 "MmueHHaH" B CTBOpe 230º. 06cepsaTopHH pacnoJio)l{eHa B 
150 KM oT 3TIHu,eHTpa rnasHoro TOJI'!Ka B I~t:H"rpe r. ITeTponasnoscKa-KaMttaTCKoro Ha 
BblCOTe 320 M Ha¡:¡ yposHeM MüpSI. fJiaBHOMY TOJl'IKY npe¡:¡weCTBOBaJIH "6yXTbI" 
necj:JopMaU:HH C)l{aTHSI e aMllJIHTYAOH -3 ppm, IlOSIBHBIJIHeCSI cpaKTH'ICCKH OAHOBpt:MeHHO no 
sceM JIHHlUIM 3a 8-9 Mee Aº rJiaBHOro TOJJllKa. 3eMJieTpHceHHe npoH30WJIO 3a HeCKOJlhKO 
HeAeJib ¡:¡o 3asepmeHHH "6yxTL1" necpopMaU:HH C)l{aTmI. MaKCHMaJILHaH aMnJIHTy¡:¡a 6yxThI s 
HeCKOJlbKO pa3 npeBbllllaeT OWH6Ky H3MepeHHH, Bt:JIH'!llHa KOTOpoií 0,5-0,7 ppm. 
ÜTMeTHM, 'ITO aHaJIOfH'tHaSI KapTHHa IIOBe¡:¡emrn HanpH)l{eHHO-AecpopMHposaHHOH cpt:Abl 
tta6monanach ll npH rnaBHOM TOJl'tKe 3eMJieTpSICCHHSI 6 OKTS16pS1 1987 r. 

Bapuau,uu zuopozeoXUMULtCCKUX napaMempo8. Ha pnc. JO noKa33Hhl BapHaU,HH rHA­

poreOXHMHtteCKHX napaMeTpüB no¡:¡3eMHhJX BOA Ha )\BYX fHAporeonon1tteCKHX CT3HU:H­
SIX, pacnoJio)l{eHHhIX B6JIH3H r. ITeTponasnoscKa-KaMttaTCKoro ns 100--110 KM OT 3n11u,eHT­
pa 3eMJieTpS1ceHHS1 2 MapTa. ÜTMetteHLI aHoMaJIHH KOHL~eHTpau:uu Cl-HoHa 3a 21 O cyT no 
3eMJleTpsrceHHSI (puc. 10, a) ll KOMTIOHeHTOB HC03, Na, S04 ll Ca 33 29 cyT no 3eMJlC­

TpsiceHml (pnc. 10, 6-o). BnepBbie oTMe'ieHo noHsJteHne nepen 3eMJieTpS1ceHHeM yrneso­

nopoAHhIX ra30B, perncTpaU:HS! KOTOpblX HattaTa B KOHU,e 1991 r. (pnc. 10, e 11 .JK). XapaK-
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V\ 
00 

HoMep Ha pnc. 8 

o 

2 

3 

4 

5 

6 

7 

8 

9 

JJ;aTa, 
ro11-Mec-11eHb 

1987-10--06 

1989--07-18 

1989--09-15 

1990--03--0 1 

1990-12-19 

1990-12-28 

1991--08-11 

1991-12-16 

1992--01-17 

1992--03--02 

BpeMH, 
'1--MHH-<: 

20-11-36,2 

10-41-15,5 

18-34-15,4 

2-23-23,6 

13-48-25,8 

7-40-9,9 

12-18-25,3 

4-47-47,3 

0-15-29,2 

12-29-38,5 

KaT3JIOr lCMJICT¡lJICCHHH, npOH30WCAU1HX B palíone lllLICa munyucKHH 33 nepHOA 
e 6 OKTH6pH 1987 r. no 2 MapTa 1992 r. (K.¡. ;;¡, 12,5) 

KoopgHHaTbI, rp:IA fny6HHa,KM Knacc, Kq, 

C.lll. 
1 

B.A. mb 

52,85 160,24 34 13,9 6,1 

53,24 160,72 51 12,9 5,4 

53,19 160,01 44 13,0 5,6 

53,29 160,23 24 13,5 5,4 

52,77 160,65 24 13,5 5,9 

52,68 161,13 15 12,7 5,1 

52,41 159,54 29 12,6 

53,00 159,76 36 12,9 -

52,87 159,93 36 12,6 5,5 

52,76 160,20 20 14,6 6,5 

Ta611u1jll 3 

MarnHTYAbl 

1 
nlf 

1 
MlH 

1 
MPVA 

6,3 6,6 6,4 

4,8 5,0 5,6 

- 4,9 5,6 

5,6 5,8 5,5 

5,6 6,1 6,3 

5,0 5,2 5,6 

4,9 5,3 

4,7 4,9 5,6 

6,8 7,1 6,8 



1986 

Jft/IAK. opRKCKG.JI ConKa 

1 Z :J<6A1<.A~aWJ1ClfaR. 
J COnKO. 

-+ 

1987 1988 1989 

a. 

1990 1991 1992r. 

P11c. 9. rop113ottTaJihllhie AecpopMal.\HH (a), II3MepeHHhie 113 o6cepsaTopnu M11we1rnall B 1986-1992 rr.; 6 - cxeMa 

H3MepeHHH. 00 OCH a6Cl.\HCC ITOKa3allhl MOMeHThl B03HI1KHOBeHl!ll 3e~weTpllceHHH B BH):\e BCpTUKaJihHhIX JUIIIHÚ, 

BeJIH'IHHa KOTOphlX nponopl.\l!OHaJibHa :mepr1111, ):\CJICHHOÚ 1rn KBaApaT paccTOlIHIIll OT MuweHHOll AO '.WI11\CHTPª· 

BpeMeHHhlC BapHal.\llH (6) CBeT0/1311hHOMepHbIX H3MepeHHH JlllHHH - B 1986-1992 rr. 

TepHCTllKH rHApüreonorwieCKllX Ha6JIIOAaTeJibHblX rryHKTOB orry6JIHKOBaHbl B pa6oTe [ l]. 
Ou,eHKH aHoMannH. rrpnBeAeHbI B Ta6JI. 4, ou,eHKa aHOMannn rro yrneBOAüpüAHhlM ra3aM He 

rrpOBOAHJiaCb ll3-3a KüpüTKOro nepHOAa Ha6moAeHHR. 
AHOMaJIHll Cl-llOHa Ha6moAaJIHCb Ha cpoHe IIOCTOHHHOro yseJIII'leHHH ero KOHU,eHTpaU,HH, 

'ITO 3aTPYAHHeT orrpeAeJieHHe BeJIII'IHHbI attoMaJIHlI. TeM He Mettee AJIHTCJibHOe 6yxTo-
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[Ct,) 
56"0 

5230 

4830 

[Ca] 32 

2~ 

[HCO~ 32 

24 

(Na] 
30 

22 

(SOtt) 130 

90 

[C3H6) 120 

40 

[CzH4] 3 

5anflht 3 

3 

1986 1987 f988 1989 1990 1991 1992 r. 

Puc. 10. Bap11a1.11111x11M11'lecKoro11 raJoeoro coCTaea nO)t3eMHhIX BOA e npo1.1ecce noµ:roTOBKtt 3eMJJeTP11ce1111ü 1987 

11 1992 IT. a - l13MeHeHtte KOHL\CHTpal\llll Cl-I1011a B eoµ:e caMOll3JIIIBa!Ou¡eücll CKBa:ll'IIHbl fK-1 (CT1111a'leBo); 3µ:ecb 

11 11a11ee KOHL1e1npaL1I1ll XHMil'JeCKllX napaMeTpoe B Mr/n; a' - cxeMa pacnonoJKeHIUI rI1µ:poreonor11'1ecK11x cTaHl.IIIÜ 

(/ - CTaHI.lllSI fII1Ha•1eeo; 2 - '"''ª"Llllll Mopo3HaSI). 6-iJ - HJMCHeHllSI KOHL1CllTpa1.11111 OTACJJbHblX XllMll'ICCKllX KOM­

[JOl!eHTOB B caMOll"lJIHBa10u¡eüc11 CKBalKllHC 1 (Mopü3Hall). e, JI( - XapaKTep noeeµ:eHHSI OTACJlbllblX yrneeo­

µ:opoµ:HblX ra30B (e - pacTeope1111b1X e eoµ:e cKea:iio:ttHhl 1, Mopo311a11; J1C - pacTeopeHHblX e eoµ:e 11cT0•11111Ka 1, 

lltt11a•1eeo). Ko111.1e11Tpa1.11111 yrneeoµ:opoµ:oe e 10--0 MJJ/JJ; J -1111Te11c11e110CTh 3eM11eTpllceH11ü e r. DeTponaenoecKe­

KaM'laTcKoM e 6annax MSK-64 
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Ta611wja 4 

Auo111aJibHble oape~uu pelKe111a no¡1;3e111nblx oo¡i; nepe¡i; 3eMJieTp11ceune1112111apTa 1992 r. 

Ha3oauue nyttKTa 

fiuua•1eBO, CKBalKH­
Ha rK-1 
Mopo3Hall, cKBalKH-

"ª 1 

fiapaMe'l'pbl 
pelKHMa 

CI 

To'IHOCTb 
H3MepeHH11, 
% 

3 

2 
5 

10 
5 

<l>OHOBOe 
3Ha'leHHe 
napaMerpa, 

i.rr/n 

30 
23 
23 
90 

Benu'lUHa 
aHOMaJJHií, 
% 

-30 
+43 
+43 
+45 

fipo¡i;Oml<lfreJJbHOCTb 3HOManuií, 
CyT 

ocero 

330 

120 
150 
150 
150 

1 
nepuo¡i;a IlOArOTOBKH 

210 

29 
29 
29 
29 

npuM.e'iaHue. B CKBaJKUHe rK-1 ua6mo11anocb IlOCTO!IHHOe yoen11'lettue KOHL\eHTpal\UU Cl u senwmuy 
au0Man1111 onpe11en11Tb 3aT¡JyAH11TeJ1bHO. 

o6pa3HOe CHlüKem1e cpoHOBoro pocTa KOHU,eHTPaU,llll BbIAem1eTC5I AOCTaTO'iHO yBepeHHO. 

3eMJieTpHceHHe npOll30llIJIO B nepHOA MllHllMaJibHOH CKOpüCTll pocTa KOHU,eHTpaU,llll 

Cl-Hottos. CnenyeT OTMeTHTb, '!TO nono6ttoro THna, tto Mettee nponomKHTeJibHa51 aHoMa­

JIIDI tta6monanacb H nepen 3eMneTpHcettHeM 6 oKrn6pH 1987 r. e MarttHTYAOH MLH = 6.6. 
AttoMaJibHOe conep)l(attHe KOMnotteHTOB HC03, Na, S04 H Ca B caMOH3JIHBa1011J,eHcS1 

CKBa)l(11He nyHKTa Mopo3HaH npoHBllJIOCb OAHOBpeMeHHO AJIH Bcex 3JieMeHTOB, BeJIH'illHbI 

aHOMaJillH OTJlll'i3JlllCb OT cpoHOBbIX Ha 30-45%. CnenyeT OTMeTllTb cyllJ,eCTBeHHO MCHb­

wy10 npoAOJI)l(llTeJibHOCTb aHOM3Jlllll (29 cyT npOTllB 210) no cpaBHeHllIO e aHOMaJibHb!M 

nosenettHeM Cl-HOHOB s nyttKTe IlHHa'leBo. B CBSl3ll e 3TIIM OTMCTHM TaK)l(e, '!TO ecJIH AJIH 

KOHU,eHTpau,llll Cl-HOHOB B BOAe CKBaX<llHbl rK-1 (IlHHa'leso) Il KOHU,ettTpaU,llll HC03-IlOHa B 

sone CKBaX<llHbl 1 (Mopü3HaS!) pattee OTMC'lCHa aHOMaJIIISl Il AJIH 3CMJieTpS!CeHIISl MeHbllleH 

MarttHTYAhI 6 OKTS16pH 1987 r., TO AJISI KoMnotteHTOB Na, S04 H Ca, HMeBllIIIX KpaTKO­

speMeHHhie attoMaJIIIIl npll 3CMJieTp51CCHl1ll 2 MapTa, attoMaJil1H rrepen 3eMJICTpS!CCHl1eM 

6 OKT516pS! He 3aperncTp11posatto. 

BbIBOIJ;bl. 3eMJieTp)lcett11e 2 MapTa 1992 r. (Martt11TyAa 7, l) rrpononX<HJIO celicMw1ecKm':í: 

rrpou,ecc, Ha'!aTbIÍl 3CMJieTpS!CCHIIeM 6 OKTH6pH 1987 r. (M3rHl1TYAª 6.6) B Asa'll1HCKOM 

3aJil1Be. 3eMJieTpS1cett11e npensapS!JIOCb aHOMaJibHbIM XOAOM necpopMaU,IIH 11 aHOMaJibHb!Mll 

sap11au,11HMl1 pHAa r11nporeox11M11'ieCKl1X rrapaMeTpos. Ilp11MC'laTCJibHO, 'iTO HeKoTopbte 

reOXl1Mll'iCCKIIC KOMllOHCHTbl IlOBTüpIIJil1 Tl1Il aHOM3JlbHOro noBeACHl1Sl, tta6JllOACHHOro 

paHee nepen 3CMJieTpS!CeHl1CM 1987 r., HO e 60J1bll1Clt aMIIJl11TYAOH 11 rrpOAOJI)Kl1TCJlb­

HOCTbIO. 
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OnblTHO-MCTO)llf'ICCKaSl cettCMOJJOfll'ICCKaSl napn!Sl 
l1HCTllTYTa BYJIK3HOJJOfllH ABO p AH, 
fleTponaBJJOBCK-KaM'IaTCKllll 

11HCTHTYT ayrrKauorrorn11 ABO P AH, 
fleTponaBJJOBCK-KaM'laTCKllll 

11HCTHTYT synKauw1ecKoli reorrorRH 
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