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KAPBIMCKOE 3EMIIETPACEHHE I aneéapa 1996 zooa (MS=7.0)

B.U. /leeuna, E.HA. Heanoesa, E.H. I opoees, A.A. 1yces, B.E. /Ieeun,

M.A. Mazycokun, IO.M. Xamkeeuu, I .B. Paounun

Kapbimckoe 3emieTpsiceHue rpousouuio 1 susaps B 09"57™ B UEHTpe BY/IKAHHYECKUX CTPYKTYP
KamyaTtku, HMEKOIMUX OAHOMMEHHOE Ha3BaHue. OJHOBPEMEHHO C 3emieTpsaceHueM B KapbIMCKOM
BYJiIKaHUUYeCKOM LeHTpe (KBLl) npou3ownu yHuKaabHbI€ NPUPOAHbIE SIBJICHUS — U3BEPKEHHUE LUEHTPAIbHOIO
kpatepa KapbIMCKOro ByJikaHa W 0Opa3oBaHWE HOBOrQ J3PYNTUBHOrO UEHTpa B KapbIMCKOM O3€pe, B
Kajibjiepe ByJikaHa Akajgemuu Hayk (puc. 1). TepmuHanbHOE M3BepxKEHUE KapbIMCKOro ByJiKaHa SIBUJIOCH
ouyepenHbiM nocie 1982 r. 1o u3BepxkeHue oxxuaanock ¢ mapta 1995 . [1,2], koraa B KBL] npouino aBa pos
3eMJIeTpACeHUH |3 ]. PO MUKPO3EMJIETPSCEHUH, HaYaBLIAKCA | ssHBAps MO BYJKAHOM, [MOCJTY>KHJT CUTHAJIOM
FOTOBSILUErocsi M3BEPXKEHUS BEPLIMHHOrO Kparepa. KojuM4yecTBO MHUKPO3EMIIETPACEHHHA CTPEMUTEIbHO
HapacTa/lo ¥ BCKOPE MpeBpaTHJIOCh B CIJIOLIHOW Hepacrno3HaBaeMblii ()oH. MOMEHT Hayasa U3BEpXKEHMHS
TOYHO YCTAHOBUTH HEBO3MOXHO, TaK KaK BYJIKAH HAXOAUTCH B O€3JI0JHOM MECTE, a CENCMOrpaMMbl CTaHLIUH
"KapbiIMCKUMH" "HeuuTaembl'. KapbIMCKOE 3eMJIETPSICEHHME CIPOBOLMPOBAIO TMMOJABOJHOE H3BEP)KEHHE B
KaJbjaepe ByjakaHa AkaaeMud Hayxk. MOMEHT Hayana 3TOro M3BEPKEHHUSI TaKXKE TOYHO YCTAHOBHUTH
HEBO3MOXKHO 10 T€M € NMPUYHHAM, HO, IO MHEHUIO ucchaeaoBarenei [1], u3BepxeHue Havyajuoch 2 ssHBaps
mexay 13 u 14 yacamu mectHoro BpemeHu. B pesynbrare ussepxxenus B KapbIMCKOM 03epe 00pa3oBaiiCh
MHOIOYUCJIEHHBIE LIYHAMH, U3MEHHJIUCh O4vyepTaHus Oeperos, oOpa3zoBaJics HOBbIH MOJYOCTPOB H KpaTtep,

KOoTOpblk Obl1 Ha3BaH umMeHeM I1.M. TokapeBa [2].
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Puc. 1. ®ortorpadus ABYyX OIHOBPEMEHHbBIX M3BEP)KEHUH: B KpaTepe BysikaHa KapbsiMckuii v kanbaepe Axkanemuu Hayk

doto B.A. Iloarabaunoro.
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3EM/IETPACEHHS CEBEPHOM EBPA3HH ¢ 1996 2.

CHIbHOE 3eMJIETPACEHHUE W NMOABEM MarmMbl K MOBEPXHOCTH B Kajbaepe Axkaaemuu Hayk Bbi3Bajiu

paspbiBHble HapywleHusi |4]. OCHOBHas 30Ha pa3pbiBHbIX HAPYLIEHHH pacrojiokeHa B BEPXOBbLIAX PEKH
KapbIMCKHI W COCTOUT M3 HECKONbKHUX pa3pbiBOB MPOTHKEHHOCTbIO 0.5-1 M kaxawiii. Pa3pbiBbl HMEKOT

MEPHIMOHAJIbHOE NpocTUpaHue. Ha NOBEpXHOCTU pa3pbiBbl PEACTABAEHbI OTKPBLITHIMU TPELIMHAMH, PBAMH,
MpoBaJlaMu I'pyHTa. PaCKpeITHE TPELHH B HEKOTOPBIX MecTax JocTturaet 2-2.5 M. Ha puc. 2 noka3zaH ouH 13

NOBEPXHOCTHBIX Pa3pbIBOB, BO3HUKILIMX nocye KapbIMCKOro 3eMeTpsSCeHUs U IBYX U3BEPXKEHUIA.

Puc. 2. I1oBepxXHOCTHBIN pa3pbiB B BepXOBbaAX p. KapbiMckas

@oto B.JI. Jleonosa.

CeitcmuyHocTs B KBIL] 3a npeasiayiume roasi (19621995 rr.) xapakrepu3oBajiacb BO3HUKHOBEHHUEM,
KaK OJMHOYHBIX 3EMJIETPACEHUN, TaK U POEBbIX MOCJIECAOBATEILHOCTEN |3 ], MPOUCXOAALLIMNX, KaK MPABUJIO, K
Iory oT BYyJikaHa KapbIMCKMH M NpPUYPOYEHHBIX K TIJYOMHHOMY MarMonojaBojsuieMy pasziomy [5]. B
YaCTHOCTH, nocneaHAs aktuBuzauus B KBL] Habnronanace B npenbiaywem, 1995 r.: 27-28 mapra u 26-31

mMass 1995 r. Obuin 3apeructpupoBanbl pou ciabbix (Ks=7.6-9.0) 3emuaerpsicenuii |[3]. DTy aKTUBH3ALHIO
HEKOTOpPbIE UCCNEN0BATENU [ 1] CUMTAIOT MPEABECTHUKOM TEPMUHAIBHOIO U3BEPXKEHUS ByJIKaHa KapbIMCKUH
B 1996 r. 3a npowusibie roasl HauboJiee MOLLHBIH poH 3eMieTpscenuit Obl1 3aperucTpupoBad B AsHBape 1978

r., Koraa npousouno 61 semnerpscenue ¢ K¢>7.6 ¢ MakcuMasbHbIM TonykoM 29 siHBaps B 21"51™ ¢ Ks=12.7,

MLH=5.5 [6,7], nokanu3oBaHHOM B Touke ¢p=53.86°N, A=159.47°E.
CelicMuyeckas akTuBu3aLus oyaroBoi 30Hbl Kapeimckoro 3emaerpsicenus Hayanace B KBI] B 4 yaca

| AHBaps poeM MUKpo3emeTpsaceHUu ¢ Kg<S, peructpupyembix TONbKO Ha CTaHUUU "KapbiMCKui" (ts-tp~1c),
C KOHUeHTpauueh ouyaroB noa KapeiMckum BynkaHom [8]. HauuHas ¢ 6 4yacoB Ha (oHe

MHUKPO3EMJIETPACEHHUN CTajld perucTpupoBathes ¢opluoku Oyaywero KapbIMCKOro 3eMiIeTpsICEHHS,
KOOPAMHATBI KOTOPbIX CTAJI0O BO3MOXKHbIM onpeaenuTs ceTbio cencmuueckux cranumn KOMCIL TlpumepHo

3a 4 4yaca 10 riaBHOro 3eMaeTpsceHus Obl10 3aperucTpupoBaHo 57 ¢popliokoB ¢ Kg=7.6—12.0, a nocnie Hero
B TeyeHue roaa 960 adrepiokoB ¢ Ks=7.6-12.5 (puc. 3). OyaroBas 0051acTb UMEET BUJ IJUJIUIICA C OCSIMHU
20x40 KM, BBITSHYTBI B CEBEpPO-BOCTOYHOM HarnpapieHUM. HanpapneHue OONbLIOK OCH 3JUIMIICA XOPOLLO
COBMAJaeT C HamnpaBJICHUEM INYOMHHOrO MarMonoaBoasiiero pasjioma. M3 paspe3oB oyarosoil obiactw,

[MpEeACTaBJICHHbIX HAa pUC. 4, BUAHO, YTO €€ BEepTHKa/bHbI pazMep +20 kM, Tak Kak r1yOWHbI O4YaroB
OCHOBHOM Maccel adrepwiokoB h<20 km. [lpouecc (opuiokoB M a@TEeplUOKOB B JAEHb 3EMIIETPSACEHUS
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KAPBIMCKOE 3EMJIETPACEHHE 1 singapst 1996 2. (MS=7.0) B.U. Jlesuna, E.Y. Hsanoaaq,
E.U. I'opoees, A.A. I'yces, B.E. Jleaun, M. A. Mazycoxun, FO.M. Xamkeesuu, I'.B. Pabunun

pacrnpoCTpaHsICs OT ByJKaHa K MecTy Oyayiuero coobiTus (puc. 5,a) U, HAYaBLUKUCh HA MOBEPXHOCTH, YXOIHUJI
8 Iy6uny (puc. 5,6). Camblii cuabHbIl hopuiok 1 saBaps B 09"57™ npou3owen 3a 1 4ac A0 MIaBHOTO TOAYKA
B C€BEPO-BOCTOYHOM 4YacTH o4aropou obnacrtu.
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Puc. 3. Kapra anuueHTpoB GopiuokoB U aprepiiokoB KapeiMckoro semnerpaceHus 3a 1996 r.

| — suepreruueckui kiace Kg; 2 — 0CHOBHOW TONYOK; 3 — (opiiok; 4 — celMcmuyeckas CTaHUUA "KapbIMCKHH":
5 — pedcTBYIOWMHM BYJIKaH; 6 — rayOMHHBIN MarMonoaBOAAILMI pa3noM; 7 — rpaHuia o4aroBod 30Hsl KapbiMCKOro

3eMeTpACeHUs; 8 — 0ceBbie TMHUM 04aroBo# 30HbI A-A' u B-B'; 9 — nuarpamma mexanusma ovara.
Homepa 3emnerpscenmii 31¢ch ¥ Ha pucC. 3,4 COOTBETCTBYIOT TaKOBbIM B rpafde | pernonanbHoro karanora [9].
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Puc. 4. BepTukasnbHble pa3pe3bl COBOKYNMHOCTH 3eMJIETPsACeHHH ¢ pUc. 3 no ocam A-A'" u B-B'

| — sHeprernyecknii kinacc Kg; 2 — ocHOBHO#M TOJ14OK; 3 — (hopuuok; 4 — ceiicMuyeckasi craHuus "KapbIMCKHR ™.
) ~ NEHCTBYIOLUHH BYJIKAH.

Bbi3biBaeT COMHEHHE HHCTPYMEHTaNbHOE onpejiefieHne rinyOuHbl o4yara rjaasHoro coodbitusi h=0 km B
[9] wu3-3a OTCYTCTBMS BCTYMJEHHWH CceHWCMMYECKHX BOJH Ha Osumxkaiiued craHuud "KapeiMckui™. 1lo

BEpTHKAJIbHBIM pa3pe3aM ouyaroBoil ob6iactu (puc. 4) U pa3BepTke BO BPEMEHM 3HAYEHHUH TIyOMH OYaros
nocjaea0BaTebHO peanu3yrolmuxes hopwokoB (puc. 5,0) MOXKHO NPeAnoIOkKUTB, UTO OoJiee peasibHOH a1
Hero npeactaBasercs raydouHa h=10-20 km.

JIna KapbimMckoro 3emiaerpsceHuss W ero arepiioka, rnpouciuiealiero 2 sHsaps B 09"41™ (Ks=11.8,
MS=4.9, h=8 km), ynanocb onpeaeauts MexaHu3Mbl o4aroB [10]. Cucrema HanpsHkeHUH, AEHCTBYHOLLAS B
oyare rJlaBHOro coObITHS, XapakTepu3yeTcs 6JIM3ropu30oHTaIbLHON OCbIO CXKATHA U OJTM3BEPTUKANIBHOH OCHIO
PACTSHKEHUS OPUEHTUPOBAHHLIMU CyOMepuanOHabHO. BO3MOXHBLIM pe3ynbTaToM JAEHCTBUS YKAa3aHHOM
CUCTEMbl HamnpsbkeHus B oyare sBiaseTcs B30pocoBas MOABHAKA MO [JIOCKOCTH, HMEHOLIEH
cyOMepuaMoOHanbHOE  NpPOCTHpaHWe, YTO  [OATBEPKAAETCH  HaJIU4yuMeM  B30POCOBLIX  MOABHIKEK,
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KAPBIMCKOE 3EMJIETPACEHHE | sineapsa 1996 o. (MS=7.0) B.H. Jlesuna, E.H. Heanosa,
E.U. I'opoees, A.A. I'yces, B.E. Jleaun, M.A. Mazycvxun, FO.M. Xamkesuy, I'.B. Paburun

YCTAHOBJIEHHBIX B pa3pbIBHbIX HapYyLIEHUsSX B BepxoBbiAX p. Kapeimckoid [4]. B pacuere mexaHusMma
MCMOJIb30BaUCh JlaHHbIe cecMuyeckux ctaHuuii KOMCII u mupa (n=132). Mexanusm oyara KapeiMckoro
3eMJIeTpsCeHus, npuBeneHHbl B [10], 3aMeTHO oTiMYaeTcs OT NOJYy4YeHHOrO paHee Mo JaHHbIM Bcero 49
CEHCMHUYECKUX CTaHUUH [8]. AdTepluok npoU30oLLes HECKOJIBKO KO)KHEE OCHOBHOIO 3emierpacedusa. OaHa u3
BO3MOXKHBIX MJIOCKOCTENW pa3pbiBa B €ro oyare OJM3BepTUKaibHA H UMEET CYOMEPUIUOHANBHOE MPOCTUPAHUE.
OCb HanpspDKEHUsI CXKATUS UMEET CYOLIMPOTHOE MPOCTHUPAHUE, PACTHKEHUsI — CyOMepuauoHabHOE. Tur
NOABHIXKH B o4are — COpOCO-CABHUI CO 3HAYUTEJIbHOM CIABMIOBOW KOMIOHEHTOH. (CpaBHEHHE OMNUCAHHBIX
BBILLIE TUMOB MOJABHKEK B OYarax ¢ TaKOBbIMM IJis 3emjeTpsceHuit pos 1978 r. [7] noka3biBaeT, 4To CUCTEMA
HanpsHOKEHUWM, NeMCTBOBaBILAs B 3MULUEHTpasbHOM 30HEe B 1996 1, coxpaHse€T OCHOBHBIE TEHJEHLHMH,
BbISIBJIEHHbIE paHee.
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Puc. 5. IlpocTpaHcTBEHHO-BpEMEHHOE pacrnpenesieHre GopLIokoB H adpTepLiokoB KapeIMCKOro 3eMJIETPACEHHA
3a O1MH neHb (1 sHBapA): a — B naaHe no TMHUU A-A' (Ha puc. 3), 6 — no rinybuxe

| — sHepreTuueckuii knacc Kg; 2 — ocHOBHO#M TOM4OK; 3 — ceiicMuyeckas ctaHums "KapeiMckuit'; 4 — IEUCTBYIOILUMH BYJIKaH.
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3EMJIETPACEHHS CEBEPHOM EBPA3HUH ¢ 1996 2.

KapeIMCKOE 3eMJIeTpsICEHHE MPOMU30LLIJIO B HEHACEIEHHOM MECTHOCTH B 3UMHEE BpeMs, YTO CHJIBHO

YCIOXKHUIO COOp MakpOCEeHCMMUYECKHUX [JaHHbIX. 2 sHBapss BO BpeMsi obsera ByjkaHa KapbiMCKuit
COTpYAHUKaMU WHCTHUTYTA BYJKAHOJOrMM Oblia oOcCnenoBaHa JNULEHTpaibHAs 30HA 3€MJIETPSCEHHUS.
Pe3ynbTaThl 3TOro 00C/HIeJ0BaHUA, A TaKXKE MAKPOCEHCMHUYECKHUE JIaHHbIE W3 HACEJIEHHbIX MNYHKTOB
npeacrasieHbl B Tad. 1. BBUAY OrpaHUYEHHOro 4yuciia NYHKTOB HAOMIOJEHUM M30CENCThbl MOCTPOUTH HE

yaJ10Ch.

Tabauya 1. Makpocelicmuyeckue aaHHbie 0 KapeiMckoM 3eMaerpsiceHuun (Kg=14.3, MS=7.0)

No - [IyHKT ﬁ A, KM Ne [TyHKT - A, KM

7 Gano

I | BepxoBes p. KapeiMckas _ 10 _ 4 banna 1

6 OaoB . JKynaHoBo [ 37
2 l ba3a Ha p. KpecTbsHCKas 24 3 basna
3 ' ba3za B ycTbe p. ['aBaHka 28 . C/ct "KpoHOKK" 135

i
, 4-5 6annos - 2 Gana |
4 .~ Munbkoso 103 l [loc. Kiouu |

3anucH CHIILHBIX ABHKEHHH NMOJIyYeHbl Ha aHaoroBbix craHuusx "JKynanoso" u "lUunyHckuin" u
Ha uudposoi cranuuu "llerponasnoBck”. B Tabn. 2 npuBeneHbl 3aperucTpUpPOBAHHBIE MAaKCHMAaJIbHBIC
yckopeHus rpyHrta (0e3 koppekuuu ¢dopmbl AYX npubopa). Ha puc. 6 nokaszansl 3anucu Oaunxaniuew
craHuuy "JKynaHoBo" u ux crnekrpsl Oypbe. 3anuch UMEET OTHOCUTENILHO HU3KOYACTOTHBIM XapakTep.

Tabnuya 2. MakcuMaJibHbI€ YCKOPEHHUA IPYHTA

CtaHums [ Ipubop KoMrnoHeHTa [ unoueHrpanbHoe |  MakcumanbHOE
o pacCTOsiHME, KM |  YCKOpEHHE, cmz
XynaHoBo CCP3-M EW ' 57 44 4
NS | 30.5
LLIunyHCcKkui _ AC3-2 3 EW 81 8.7
[ NS ' 12.9
| Z 6.1
[lerponaBnioBck LGBB EW | 109 2.45
- NS i 1.60
Z 1.00

Jlepopmauuu B oyaroBoit 3oHe KapbIMCkoro 3emaerpsaceHus 00ycioBJieHbl TpeMs npUuuuHamMu. Bo-
NepBbIX, 3TO KapbIMCKOE 3EMJIETPACEHHUE, BO-BTOPBIX, OUEPEAHOE U3BEP)XKEHUE BynaKaHa KapbIMCKUU M, B-
TPETbUX, KPATKOBPEMEHHOE (DpeaTo-MarMaTU4YeCKoe U3BEPKEHHUE B KAJIbJACPHOM 03€epe ByJikaHa AKaJeMUHU
Hayk. IloBTOpHbIEe reoae3nyeckue uamepeHusi (puc. 7) , BBIMOJHEHHbIE MOCJIE 3THX COOBITHH, NOKa3al
cjeyroluee:

- B CpaBHHUTENIbHO JIMTEIIBHOM H PAaBHOMEPHOM TPOLECCE PACTKEHUS U OMNYCKaHUS 3E€MHOM
[MOBEPXHOCTH NMPOU30LLES PE3KHI CKayok Aedopmaumii TOro xe HanpabjeHUus (puc. 7,a).

- Ha MectHOocTH 0003Hayugach JoKajbHas 00JacTe MakcuMmaibHbIX Aedopmauuii [11]. Ona
HaXOAUTCA Mexay kaiapaepamu KapbIMCKOM U AkaaemMuu Hayk, BbITAHYTa MO HArpasJIEHHIO CEBEpP-IOT H
UMEET [LIMPHHY HECKOJbKO KWJIOMETpoB. B oOnacty MakcuMalibHbIX AehOpMauri MPOH3O0LLIIH
pasHOHAIIPaBJICHHbIE NOPU30HTAJIbHBIC MOABHIKKH IO LIMPOTHOMY HanpaB/ICHHIO, HAaWOOJbLIAas H3MEPEHHas
BEJIMYMHA pacTsHKEHUs paBHa 2.3 M Ha 0aze 3.6 kM. 31ech ke UMEETCS BhITAHYThIH BAOJIb pekH KapbiMCKOH
Y4aCTOK LUUPHHOM 1-1.5 KM, KOTOpBIH Npocea Ha BeTUYUHY A0 1 M B 1.5 KM K ceBepy OT LeHTpa [MOABOJAHOIO
W3BEPXKEHHUSI B KaJbepHOM o3epe ByJkaHa Akagemuud Hayk (u3onuHuss 0 Ha puc. 7,0). bopta 30HBI
[NPOCEaHHsl MCNBITAJU MOJAbEM, NMPUYEM HEOJAWHAKOBBIM MO aMmauTyae: 3anaaHbld 6opt Ha 60-70 cm,
BOCTOYHBbIN — Ha 20-30 cm (puc. 7,0).

- GPS wusmepenusimu onpenencHa o0aacTb 3HAYUMBIX TOPU3OHTAJIBHBIX JAePOopMaLUi (£25-107)
3€MHOM [MOBEPXHOCTH, MPOUCLICAIUUX B CBA3M ¢ KapbIMCKUM 3€MJIETPSICEHUEM W Ha4yaBIUMUMUCH
u3BepkeHusiMM BYyJKaHOB Kapbimckuii U Akaanemum Hayk. OpHEHTHpOBKa TIJIaBHBIX OCEH MJIOCKOH
aeopMalud B KOHEYHbIX 3JieMeHTaX (B TpeyroJilbHUKax) MOKa3bIBaeT, YTO pa3pbiBHbIE HApyLIEHHS OT
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KAPBIMCKOE 3EMJIETPACEHHE I sineaps 1996 2. (MS=7.0) B.H. Jlesuna, E.H. Heanosa,
E .U I'opoees, A.A. I'yces, B.E. Jleeun, M.A. Mazycokun, FO.M. Xamxesuu, I".B. Psaburun

3eMJIETPSICEHMS, MOABEM Marmbl B nepudepuueckuii oyar KappIMCKOro ByJikaHa M MOC/EAYIOLIEE 3a HUM

BEPLLIMHHOE HU3BEPXKEHHUE ITOro BYJIKAHA, @ TAKXKE MPOPbIB MarMbl Ha [JAHE KaJBJAEPHOIO O3€pa BYJIKaHa
AkageMun Hayk conpoBoXxaajcss pacTSKEHHEM 3€MHOM IOBEPXHOCTH I10 HAlpaB/IEHUKO 3anaj-BOCTOK.

MakcuMmanbHble pacTsHkeHus 10 £€=234.4-10™ Habmroganuch Ha IUIOIAAH OT MECTA MOABOAHOTO H3BEPKEHHSA
10 KOXKHOW rpaHulbl Kaiapaepbl BynkaHa KapeimMckuid (puc. 7,B). IlorpemiHocTd onpenesneHus MJIOCKUX

nedbopMaLii 110 r1aBHBIM OCSIM JIexKaT B npeaenax de==(1.2-2.4)*10°.
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Puc. 7. leopmaumu 3eMHOM NMOBEPXHOCTH B 30HE ouara KapeIMCKOro 3eMaeTpsceHns

a) — xoa aedopmannu cmewenus 3a 1972-2000 rr. y noaHOXbs BynkaHa KapbIMCKHHA
| — rOpM30HTaNBHOE ABHKEHUE (M3MEHEHHE CpEeAHEAPU(PMETHYECKOrO 3HAYEHUA UIMHLI THHUH B JIMHEHHO-YIJIOBOH CETH
BONMU3M ByJsikaHa); 2 — BepTHKaIbHOE ABMXeHKE penepa 20 orHocuTenbHO penepa 7 (cM. penepst 20 u 7 Ha puc. 7,0);

0) — ropu30HTAIbHBIE U BEpTHKANBHBIE Aedopmanuu nocne codwiTuii 1 suBapa 1996 r. y noaHoxea ByikaHa KapbIMCKHH
| — HOMEp NYHKTa, BEKTOP ¥ MaciuTab €ro ropu3oOHTaIbHON MOJABHKKH; 2 — U30JIMHUA BEPTUKAIBHBIX JABHXCHHH,

B) — I'JIABHBIE OCH MAOCKUX JAePopMaLdi pacTsSXKEHUS U CXaTHUs
| — u3mepsemas JIMHKUA; 2 — HanpaB/ICHWE W BeJUYMHA pacTshkeHUA (a) U cxartus (0); 3 — dIMULEHTP OCHOBHOIO TOJIYKA.

Llnppamu Ha pparmenrax (0,8) orMe4E€HbI MYHKTHI HAOMIOAEHHUTA.
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