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Ipenwecrsywmue uccaenopanus. floctanoska 3ajgaum

CeficMuunocTs KaMuaTkm 6/1HM3Ka 10 CBOEMY YDOBHIO K MaKCHMaJjbHOH
cymectTBylomeit Ha miaHere. OHa cocpeloToyeHa B 30He BapmaTtu — 3aBa-
pHIKOTO — DeHbo(a, KOTOPYIO MBI Halle Ha3biBaeM CceicMO(OKaJIBHEIM
cjoeM uau GoKaIbHON 30HOMH.

KamuaTckoe 3BeHO THXOOKEaHCKOrO CefCMHYECKOTO Ilosica IpHMeua-
TeJbHO Haubojee PE3KUM CPELH OCTPOBHEIX AYr lepecedeHHeM INTyGOKOBOX-
HBX xkenoboB (Kypuiao-Kamuarckoro u AJeyTCKOro) M MOIIHHIM COBpeMeH-
HBIM BYJKaHHU3MOM.

[MonoxeHne W rpaHUUBl ceficModokaabHOro cnosi KaMmuaTkH, pasMelle-
HYE 0YaAroB 3eMJIETPSCEHHI B HeM, H3MeHeHHe ceficMHUeCKOH aKTHBHOCTH IIO
OPOCTHPAHHIO ¥ B IVIyOMHY 5TOrO CJIOSl, COOTHOIIEHHE CJOS C TeKTOHHKOH,
rAyOGUHHBIM CTPOEHHEM H BYJKAHH3MOM H3Y4YaloTCs ¢ CaMOro HayaJa JeTallb-
HBIX CeHCMHYeCKHX HccaeqoBaHHi Ha KaMmuyaTKe, KOTOpble HENPEPHIBHO Be-
nyrest ¢ 1 Hoa6psa 1961 r. coBmectrno Mucruryrom ¢usukn 3eman AH CCCP
u Uucruryrom syakanosorun JIBHIL AH CCCP [19].

Januvie, oOpucoBaBmde OOLIYI0 KapTHHY, OBLIM IIOJNyYeHBl yXKe IIOCie
nepBoro rofa ucciaenosanuit [17, 18]. B manbueiimem, ¢ 1964 r., cBeneHus
0 cefiCMHUeCKOH HNesaTeNbHOCTH B ceficMO(OKaJbHOM CJIOe IOCTOSHHO IHy6-
JHKYIOTCS B CTaThsiX O ceficMHuyHOoCcTH KamuaTku u KOMaHXOPCKHX OCTPOBOB
B exeronHukax «3emuerpsicennss B8 CCCP» [19]. MMeercsi HECKOMBKO cTa-
Tell, B KOTOPHIX 0600IIeHbl NaHHBIE Dsifa JeT HabJiioJeHHH, HaIpEMep 3a
1965—1968 rr. [20] u 3a 1969—1972 rr. [21]. Hekoropsie paGoThl IOCBSI-
LIeHHl reoMeTpHH celficModoKaabHOTO cjos [7], ero cBsisH ¢ BYJAKaHU3MOM
[13—15].

3a 23 roma pmerajbHHIX cefiCMOJIOTHYECKMX HabJIOLeHHH OIpeleJeHH
KOOpAHHATH 39 THICAY KaMYaTCKHUX 3eMJIETPSICEHHH, OCHOBHAs Macca KOTO-
PEIX Ipou3omLia B ceficMOpOKaNbHOM CIIO€.

B Hacrosime#t pa6oTe 3TOT 00ABIIOA OAHOPOAHBIH MAacCHB JaHHBIX
HCIOJb3yeTcd IJIs1 TOro, 4ro6sl npu noMomu DBM yTouHUTH rpaHHUIBL Cel-
cmooxranpHoro cinos KamMyaTKu © pasMelieHHe O09aroB 3eMJeTpsiCeHui
BHYTPH Hero, HCCJIel0BaTh CBOHCTBa celdcMOGOKaJbHOTO CJOS H CBSA3h C
HHM BYyJKaHH3MAa.

CBs3b 3eMJeTPsICeHHHI ¢ GJIOKOBOH TEKTOHUKOH W BYJKAHUUYECKHMH LEHT-
pamu camoit Kamuatku, a Takxe celicMuuHocTh paiiona Kypusao-Kamuatcko-
ro xeno6a mpejanoaraeTcsi pacCMOTPETh OTHENBHO,
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Puc. 1. CxeMa pacmnosMOXKeHHS y4acTKOB [—7, HJs1 KOTOPHIX NOCTPOEHBl BePTHKAJbHHE pPas-
pessl ¢okanpHOA 30HH: I — Byakauel: Ka — Kiouesckas conka, b — Besnmsanusit, T —
Toa6auuk, Ks — Kusumen, Y — Huunckuit, O — Onasa, LI — llusenyu; 2 — ceificMocTan-
uuy; 3 — ock rayGokoBoAHmXx xkenoboB: K-K — Kypuiao-Kamuarckoro, A — Ajeyrtckoro;
4 — rpaHHub YYacTKOB; & — NOJIOXKEHHE IIOCKOCTeH, Ha KOTOpHE IPOeKTHPOBAJHChL THIIO-
UEHTPH; 6 — HalpaBJieHHe NPOEKTHPOBAHMUsI; 7 — KOHTYDH HaJAeXHOH DPerHcTpalMH 3eMJe-
Tpacennit ¢ K=75 nu Kz=8,6. AB — nuuus InepecedeHHst IJIOCKOCTH TPOEKIHH DHC. 4 ¢
IHEeBHOH HOBEPXHOCTHIO

HcxonHble naHHBIE

Kartajor kaMuaTCKux 3eMJIeTpsSCeHHH MoNyueH NpPH Ha6JI0AeHHsIX pEeruo-
HaJbHOH ceTbio craHuué B 1962—1981 rr. B karajore yKasaHbl BpeMms
BO3HHKHOBEHHsI 3€MJIETPsICEHHH, KOODAMHATHL 3MUIleHTpa, TJayOWHa ouara,
TOYHOCTB OIIpeJeNeHHs] KOODAMHAT M TJIYGHHBI, sHepreTHuecKuil kaacc [19].

Certb cranuuit (puc. 1) obopynoBaHa annapartypoil ¢ IJIOCKOH YaCTOTHOM
XapakTepUCTHKO} IO CMellleHHI0 B guanasoHe nepuogor 0,1—1,0 ¢, yBenu-
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genne oT 5000 go 30 000 B 3aBHCHMOCTH OT YPOBHS MUKPOCEHCM Ha CTAHIMH.
Kak npaBuJio, oiHoBpeMeHHO paboTaeT He MeHee 14 cTaHIUM.

B KaMuaTCKyI CeTh BXOIHT B NOCJHEIHHE TOABI TaKxke y3es] pajuoTese-
MeTpHUecKoro c6opa HMH(OpMalMH, OXBATHLIBAIOIUUH CeTb U3 NATH HAEHTHY-
HEIX ABTOHOMHBIX TepejaloNNX HYHKTOB, YCTAHOBJIEHHHX Ha PacCTOSHHU
1o 656 kM or LeHTpa cGopa HHbOpMAaIUH. AMILIUTYAHO-YaCTOTHAsA Xapakre-
PHCTHKA CeHCMOMETDHUYECKHX KaHaJoB CHCTeM — IJIOCKAas 110 CKODOCTH
cMelleHnss B AnanasoHe dyacror 1—18 TI'm. YBenuuenme Ha yacrore 1 I'n
okoJsio 6000. JluHamMuuecKuil AHanasoH Ha BXOJe CHCTEMBl PEerHCTpaluu coc-
raBJser b4 1B [5].

Bpemss B ouare 3eMseTpsiceHHs onpefensieTcsi Mo rpaduxy DBagartu
[3]. KoopauHaThl SUHHEHTPOB M IVIYGHHBI 0YaroB IO HeJaBHEr0 BpeMeHM
onpeneasanck rpaduuecku no cunocoby O. B. Pusnuuenko [11], ucmoss-
3yIoIleMy majieTKu u3oxpoH. IlocaenHne ceMmb Jer onpejesneHne KOOPAHHAT
BedeTcs Ha DBM mno nporpamwme, paspaboranHofi u BHexpeHHoit A. A. Ty-
cesbiM [6].

TouHOCTh OnlpefesneHHs KOODPAMHAT 3MHLUEHTPA COCTABJSET B OCHOBHOM
10—15 xM, Ha kKpasx niaanmera (cm. puc. 1) omubku go 30 ¥xM u Goaee.
TouHOCTHL OmpeneneHnss rayOUHBL ouara nopsiaka 20 KM, Ha Kpasx MJaHIIe-
Ta 1O Mepe yAajeHHs OT HepUMeTpa CEeTH CTAHIHUH BO3MOXKHH OWIHGKH A0
50 kM u Goaee.

IIpn omucaHHHIX paJjlee IOCTPOEHHSX HCIOMB30BAJHCh HaHHBIE JHOGOH
TOYHOCTH, TaK KaK IOCTOSHCTBO CETH H MeTOIUKH 06paboTKu obecleunBaer
6ojlee BBICOKYI0 TOYHOCTb B3aHMHOI'O PaclOJOKEHHS THIOUeHTpoB. Hazo
0c060 OTMETHTb, YTO OHMIMOKH ONpefieleHHs] TJyGHH O4aroB BO3PACTAlOT IO
Mepe HX yJHaJieHHsl B OKeaH oT OeperoBoif KaMuaTCKoH ceTH cTaHiuuii. B pafio-
He rIyOOKOBOLHOTO Keofa TiyOHHA MHOTMX OUaroB ONpeJensieTcs ¢ GOoJb-
woi HeonpegeneHHocTsio (0—80 mn 0—100 xkm). Kak uaBecTHO, 3T0 MOXKET
CO3[aTh WJIIIO3HIO JIOTPYKEHHS OUaroB IOJ OKEaHHUeCKUH CKJIOH IrayGoKo-
BojHOro kejo6a. HanexHele naHHBE 0 TVIyOWHAX OUaroB 3eMJeTPSCEHHH B
pafione ray6okoBoaHoro xejnoba MoJy4aloTCst IPH MOMOIIM AOHHBEIX CEHCMH-
UeCKHX CTaHUu# [26].

DHepreTudeckas KJacCHQHKaUWs KaMUaTCKUX 3eMJETPSACEHHil maercs
no mkare C. A. ®enorosa K$7s [16], mo KOTOpO# ONEHMBAETCs SHEPTHS B
ouare o aMIIMTYJAe MONEPeYHBIX BOJH Ha 3amucu Ogamsxux (0—500 xm)
crannuit. lllkana mozBosisseT OLEHHUTHL 3HEPIUIO ¢ TOUHOCTHIO *+0,2 eAMHHUIIBI
KJacca B Auanas3oHe KjaccoB 8—13.

CBsI3b 2HePreTUYeCKOH XapaKTepPUCTHKH KAaMUYATCKHX 3eMJIeTPSICeHUH

K3 ¢ mMarEuTyAHBHIME mKaiaMd My (MarHHTYZHAs OLEHKAa IO IIOBEPXHO-
CTHBIM BOoJHaM ExuHOH cetH ceficmuueckux Habuawonenuit CCCP), a Takxe
¢ obwenpunstoit B8 CCCP sueprernueckoit mkagoit T. I'. Payruan K*% [9,
10] Beipaxaercsa dopmynamu:

KCDGS "’:5115MLH + 4’6’

S1,2
D8 P
K516,2 = K - 0)6‘

Cessb KSrs ¢ MarHutymoil m, 1o IPOAOJBHEIM BOJHAM [eosioruueckoin
cayx6ur CIIA Bripaxkaercsa dopmysiolt

K$%5 = 2,0m, + 2,1.
8

Huxe Beanuuus Keis 06osHauaiores npocto K. MHHEMAaJbHLIA SHEpre-
THYECKHH KJacc 3eMJeTpsiCeHuH, coAepiKalluXcsi B KaTaJjore, paBeH 6,5.
IIpencraBuTeIbHBIMH Ha BCell MIUOMmMAany HccaefoBaHuil (cMm. puc. 1) aBAAIOT-
cs1 semaerpsicenuss ¢ K=11 (m,~~4,45), Ha GoJbluell YacTH TEPPUTOPHHU C
K=8,5 (m,~3,2), B MecTax crymenus ctauuuit ¢ K=7,5 (m,~2,7). B pa-
foTe UCIOIL3OBAHD! JaHHBIE O 3eMJeTpsAcCeHusX ¢ K=7,5.
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MeToaHKa NOCTPOEHHH

IIpu pabote c KarajoroM HCHoJb30Basiach nporpamma ¢ IBM (asrop
A. A. Tyces, ucnonnurenu 3. M. Ilonomapesa, I'. B. UepHbimeBa), mo3so-
JSI0Las AesaaTh BHIOODKH M3 KaTaJjora 1o JIOGHM NapaMerpaM, a TakkKe
CTPOHUTDL IIPOEKLUH TOYEK 0YaTOB Ha JIOGHE MJIOCKOCTH.

[is msyuenuss KOHQHIYPALUHH M CTPYKTYPH CeHcMO(DOKAaMbHOH 30HHL
cTpousics Habop paspe3oB BKpecT ee npoctupaHus. [Ipu srom ¢okanabHas
30H4 IO IPOCTHPaHHIO pasbHBajach Ha HapaJjelbHble yuyactku (cM. [—7
Ha puc. 1). Hlupuna yuactka 100 kM. I'UNOmEHTPHl KaxkAOro YydacTka
IPOEKTHPOBAJUCh Ha BePTHKAJLHYIO IJIOCKOCTH BEKTOPOM, MapaJesbHbIM
IPOCTHPAHUI0 (POKaJbHOH 30HBl B 3TOM YydacTKe. Pacmo/goxeHde IJIOCKO-
CTell U BEKTOPOB NIPOEKTUPOBAHHUS CM. Ha pHC. 1.

I'eomeTpusa ceficMopoKaabHO#H 30HbBI

Ha puc. 2 mpexcrasiieHn nomepeuHble paspesnl (okaabHO# 30HH. Ha
raybunax 0—200 kM KOHTYp (POKaJbHOH 30HBI XOPOWIO NOKA3LIBAIOT 3€M-
gerpsacenna K>=9,5. Kontyp 30HH Masno pacimupsiercs 6ojee caabbMu
(K<<9,5) semnerpsiceHHssMH. BHyTpH KOHTypa 3eMJeTpsiCeHHsi ¢ pPasHOH
IJIOTHOCTBIO 3allOJIHSIOT BCe IIPOCTPAHCTBO, KOTOPOe 3alUTPHXOBAaHO Ha
pHc. 2.

Pasmewenne semaerpscennii BHYTpH ceficMOQOKaJbHOR 30HB 0TOGpa-
JKaJl0oCh MOJXO# M MEAMAaHOH pachpefeseHHs YHcJa 3emJerpsceHuii K>=7,5
Ha JaHHOH riy6uHe (MOJa — abCOJIOTHBII MAKCHMYM UHCJA 3€MJIETPACEHHI;
MexMaHa — TOYKa, BIOPaBo H BJEBO OT KOTOpOH Haxoauress 1o 50% sem-
JeTPACeHHH OT OOLIerc 4uc/aa).

Cay6xe 200 XM 4HCIO 3eMJeTpPsCeHHH B (POKANbHOH 30HE 3HAUHTEJBHO
MeHbIIe M OHH HepaBHOMEpPHO pachpefesieHnl no ray6ude. [lostomy Ha
paspesax /—7 ray6xe 200 kM nokasaHH Bce 3emuerpsicenus K>=9,5. 3xecn
HaHECeHbl TaKxKe OuYarH 3eMJjeTpiaceHuil GoJsee caabbX KJaccoB, OAHAKO
Noc/IeJHHE Ha 3THX IVIyOHHAX HE MPeNCTaBHTENbHH,

Ha paspesax I—6 mocrpoennss 6buim orpaHudenb ray6uHoil 400 KM,
Tak Kak GoJiee ray6oKHe 3eMJeTPsICeHHs], 32 PeIKHM HCKJIIOUEHHEM, HPOHCXO-
[T TOJNBKO 10J I0kHOK yacteio Kamuatku (paspess 6, 7, cM. Ha puc. 1, 2,
3, 6). Ilox wxknuoit KaMuaTkOH TOYHOCTb ONpeleleHHUs THHOUEHTPOB Iay6o-
KUX 3eMJeTpsCeHHH, 1o JaHHEM KamuaTckoll peruoHaJbpHOH ceTH cefCMH-
JeCKHX cTaHLui, yxyamaercs. Ilostomy Ha paspese 7 ouaru rayoxe 400 kM
B3saTel U3 «Ceilicmosorudueckoro 6GrwoJierens HaabHero Bocrtoka» [12].

Kaxk Buano Ha pHcC. 2, ceicModoKaapHas 30Ha KaMyaTku HMeeT ropusoH-
TaJbHYIO YacTh, IPOCTHpalollylocsi Ha ray6uHax 0—50 km Ha 200 KM BKpecT
Kypuno-KaMuarcko# AyrH, OT OKEaHCKOPO CKJIOHA TJIy60KOBOJHOro Kejoba
0 BepPTUKAJbHOI'O aceHcMHUecKoro (poHTa Noj nobepexkneM KaMuaTKH.

Fay6xe 50 kM bokajpHasgs 30Ha HMEET BHJ OTHOCHTEJIbHO TOHKOILO CJOH,
nafgamllero mnof KOHTHHeHT. Cjloff ¢ YeTKMMH TDaHHIAMH MPOTSITHBAETCS
g0 ray6uH nopsaka 200 KM Ha BCexX paspesax; MakCHMaJbHasg TOJIIHHA
caost 50 kM, cpenusas — 40 kM. Ha oporsikenun 600 kM Bpoan Kamuarku
(paspesnl 2—7) yrosa NajeHUs NPAakTHYECKH OZMHAKOB M cocrapJaser 50°
Tonbko Ha paspese I go ray6unsl 100 kM yroa nazenus 35°, rayGke caoi
nafaer kpyue (58°). YciaoxHeHne ¢popMbl (OKaJbHOH 30HBI 3/1eCh CBSI3aHO
c TeM, 4to B moJsoce [ Haxomurcs mnepeceueHne Kypuio-Kamuarckoro u
Aneyrckoro xeno6oB.

Makcumym ceficMuuHOCTH (MOZAa M MeAHMaHa paclpeleseHAs YHCIa
semJeTpsicenHuii) Ha ray6unax 50—150 kM mpHypoueH K cepemuHe CJIOst
(cm. puc. 2, a).

OGpamaer Ha cefs1 BHHMaHue nogobue Ha Bcex paspesax (GopMel (o-
KaNbHOH 30HH Ao ry6un 200 kM. DTO XOpOWIO BHAHO TPH COBMEIIEHHH
paspesoB (cMm. puc. 2, 6). OHH COBMEIIEHH MO XapaKTePHOMY y4aCTKY
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3anajHofl rpaHUlB (POKaNbHONR 30HH, KOTODHH OJH30K K BePTHKA/IM Ha
rayburax or 30 go 70 KM H OTUET/IHBO BBLIJE/]AETCA Ha BCEX paspesax.

CrpoeHre u ¢opma celicMo(p0KaJbHOH 30HH B IJIaHe HO NPOCTHPAHUIO
OTpaXKeHH Ha pHC. 3, rje IOKa3aHH CpelHHe JHHMH (MeIHaHBl pacnpepe-
JIeHASI 4HcJa 3eMJeTpPSCeHHI), NOJOoXKeHHe 3amafHOf TpPaHHIM, a TaKXKe
HHXHHH Kpa#l (pOKa/JbHOH 30HBHI, NPOBEJeHHBIH Yepe3 3MUUEHTDH HanboJee
riyOOKHX M3 3aperHCTPUPOBAHHBIX 3eMJerpsiceHud. HambGosee Touno Halt-
JIEHO II0JI0KEHNe MeAHaH, HECKOJBKO XyiKe — IOCJOMHBIX 3alajiHbX TPaHHIL
celicMoOKaNbHOH 30HBL.

[TosoxkeHne B NJaHe 3aMafHBIX TPAHWI U CPEJHHX JHHMH Ha pasHHX
ray6unax nogo6Ho. OHM NPOTACHBAIOTCA BAOJAbL KaMyaTkd B CEBEpPO-BOCTOY-
HOM HalpaBJIeHHH, HapaJjellbHO ByJKaHHYecKoMy nosicy. CpelHHe JHHHHU
caoeB Ha ray6unax 0—25 u 26—50 KM nosBopauyuBalOTCs K BOCTOKY B Kawm-
YaTCKOM 3a/iBe BI0Jb AJIeYyTCKON AYTH.

CpelHue JHHHM cJIoeB Ha ray6unax or 51—75 mo 176—200 km napaJ-
JeJbHE OT 10XKHO# okoHeyHoctH Kamuatku mno Kamuarckoro sananBa Ha
ceBepe (cM. pHC. 3, a).

YeroiiunBas ¢opma celicModokaJbHOl 30HH MeHsercss B Kamuartckom
3ajuBe, 31eck B obaactu couneHeHus Kypuno-Kamuarckoit u Aneyrcxoit
OCTPOBHBIX IYT celicModoKaJbHas 30Ha KamuaTku Ha ray6unax 51—200 km
KpyTo uarubaercs Ha ceBep (yroa mosopora 30°) M BCKOpe BHIKJIMHHBAETCS.
CesepHulit koHenr Kypuao-Kamuartckoro riy60kK0oBOJHOTO Kejloba TOXKe Kpy-
TO IOBOpayHBaeT B palioHe KaMyaTcKOro 3aJjuBa, 0CTaBasCh [apajiefbHbEIM
ceficModokaabHO# 30He (cM. puc. 3, a). [leonuHaMupueckue Momean s
paccMatpuBaeMoil 06JaCTH COUIEHEHHS OCTPOBHBIX AYI JOJIXKHBEI OOGBSCHHTH
3Ty BaxKHYIO CTPYKTYPHYIO OCOOEHHOCTb.

Huxunit kpafl ceficModokanbHoll 30HH KamMuaTku morpyxaercss B Hal-
paBJeHuH 3amaj — ioro-zanaf, or ray6us 100 xm y ceBepHOH OKOHEUHOCTH
310l 30HBl (mosoca 1) mo ray6uum 500 KM Ha lore perumoHa (moJoca 7).

Bepxusis rpanuna (pokaJbHOH 30HBI NIOZA BYJKaHaMH HaxXOZHTCS Ha IJy-
6unax 100—150 kM, cpeHss MJIOCKOCTh (OKANBbHON 30HHL IOA BYyJKaHAMH —
Ha ruy6uHax 125—175 kM.

Ha puc. 4 mpexacrasseH. npofospHE paspe3 (HOKaJbHOH 30HHI IO €€
HaKJOHHOH CpelHedl IJIOCKOCTH, yXoAsdield mon yrsaoM 50° 1o KOHTHHEHT
H Iepecekawllell AHEBHYIO NOBepXHOCTh N0 JuHHH AB (cMm. puc. 1). JIunus
AB mnpoBeieHa 4epe3 TOUKH, B KOTODBIX Ha JHEBHYIO IIOBEPXHOCTb BEIXOJST
MEeJHaHH NonepedHslx paspeso [—7 (cM. puc. 2, a). Ouaru npoekTHpOBa-
JHUCh Ha IJIOCKOCTDH U3 ciod TonumnHoi 100 kM, mo 50 KM ¢ o6eux CTOpOH OT
Hee. Ha 1y e cpeiHIO IJIOCKOCTH IO BEPTHKAJIH BHHU3 CIPOCKTHPOBaHBI
ByJKaHBl. Takasi IpOeKIHsl NMOKa3biBaET BHJ CPelHel MJIOCKOCTH ceficModo-
KaJbHOro ¢Josl CBepXy co cropoHel Kamuarku. OTmerum riaBHBle 0cOOeH-
HOCTH pa3MellleHHst 04aroB B 5TOH NPOEKIUH.

Paccrosignst mo najnenunio ceficMogokaJbHOro cjos 0603HayaroTcsa BeJH-
ypHOH R, ray6unbl — BenuunHo#l M. OTYETIHBO BBIIEJNSIOTCH TPH YPOBHSA
ceficMuuHOCTH o riay0HHe: MakKcumanabpHasg —B cjJoe R=0—40 kM, cpel-
Hsd — B cjoe R=40—150 kM u cnabas, npencrapjieHHass OTAEJbHEIMH 3€M-
JIEeTPSICEHUSIMH Ha OOJBIIUX IMIyOHHAaX.

CeBepHas rpanuna ceficMo¢oKaJbHOro cjaos Haxoxurcd npotus Kamuar-
ckoro 3asjuBa B objactu couigeHeHuss Kypuiao-Kamuarckoit u Aseyrckoit
ayr, paccrosguue 300—400 km Brosp auHun AB. Ha puc, 4 BuzgHO, 4TO Tpa-
Hulla ceficMO(OKaJbHOrO ¢J0s Ha paccToanuax R=>50—-300 km (H=40—
230 kM) HPOXOAMT NOYTH BePTHKAJbHO. 3aTeM IpOCJeXRHUBaeTcs yxe Gojee
NJaBHOe yBeJHYeHHe TJyOHH o4aroB Ha IOro-zamnaj BAOJb (OKAJLHOTO CJIOS.

HeficTBylonire ByJKaHB IPOEKTHPYIOTCS Ha 3Ty CPEAHION IJIOCKOCT
TaM, I/ie TIPOHCXOANT Pe3KOe yMeHbIIeHHe UHC/a 3eMJETPsCeHuil ¢ riy6u-
HOH.

ONUIEeHTPH 3eMJIeTPsiCeHUHi paclpefiesieHB [0 NPOCTHPAHHIO 6ojiee MM
MeHee paBHOMEDHO Bo Bcex caosix: R=0—40, 40—150 u Goaee 150 kM.

95



Tuzid OKeaw
L Wk

L

N/

1

i}

Kamyamra
) |Z‘W/m

a

i Ha AaHHOH Iuy-
6une; 6 — ByJKa-

o

— MeJHaHa paclpejesieHUs YHCJAa 3€MJACTPACEHHH HAa TaHHOU TJY

H 3oHB: @ — 1—4, 6 — 5—7, | — semJeTpsACeHHs]

; 3 — 3eMJICTDSCEHHA, KOOPAUHATH KOTOPHIX B3si-

=K<94

5
T u3 Grosereneii [12]; 4 — moxa pacnpejeneHHsl YHMCJa 3eMJETDPSICEHH

6une; 5

2 — gemuserpsicenus 7,
BeTCTByWOIKe nosocam Ha puc. 1. Ha Bpeske — coBmellennnie paspess 1—7

Hbl; 7 — ceficMo(oKaJbHasi 30Ha; § — IPOEKUHH OCH Kesoba; 9 — HoMepa paspesos, COOT-

Puc. 2. BepTukanpuble paspessl (POKabHO

K=95

96



J Kamyamra Turul orxean
W, W, W, A W, AW

TUROY SO TR A S |

s 5w
® e o9 1
0'0:. 0.0 -1
?oo - ]

S Nl Haw

. Axm

]
V4
V//lw
i .

T Y
dam
450 : mw
2 Aw
7%

7 ByaxkaHojorua B ceficmoqorus, Ne 4



<=}
A 2 <
Dol u.:
*H Potxls <
n-oB Kamuartxka * .
Do .. o
A Do
i Lo
A : {
.o & . =
R B |
= | =
1R |
. Q
g ge | =
-+ |
e *a B
L 3% |
: .
© N AN |
+ \
© %Ln = &' \
RS [ \
\
\
\
|
1
|
25 0 25 75 Hm |
[ e — ]
]

Puc. 3. Cpeaune anruu (@) U 3alajHble rpaHuusl (6) GoKanbHOH 30HBL Ha pas-

HbIX FyOuHax. | — cpefHue JIMHHH H 3alajHble TPaHHOB [J  YKa3aHHOTO

JAHanasoHa TJy6uH; 2 — MeHee TOUHble YJacTKH TeX Xe JMHHH; 3 — HUXKHHH

kpail (okanbHOH 30HH 1O 3eMaerpscenuam K296 (uumdpamu o6osnaueHsbl

royGuubl ouaros); 4 — TO e, 1O 3eMJeTpsiceHHsM H3 «Droaaerens»  [12];
5 — BynKaHH; 6 — ®kej106; 7 — ceficMOCTaHIHH

Bausinne nmomepeuyHBIX CTPYKTYpP Ha CeHCMHYHOCTbL B (DOKaJbLHOM CJI0€ XOPO-
10 BHAHO TOJBKO B Npeiesax 3eMHOH Kopsl B cioe R=0—40 xm (H=
=0—30 kM) B paitone mbica Illunysckoro (pacctosinue or 0 mo —100 KM
B1oIb AB) u roxHo# uwacTh KpoHoukoro TmosyocTpoBa (paccTosiHHe OT
—150 go —200 kM Broab AB), rae ceficMuueckasi AE€ATEJNLHOCTh 3aMETHO
ocnabeBaer.

Ha puc. 5 mpejcrasieHo pacupefeseHHe UHCAa 3eMJETPACEHHH 1O ray-
Gute. UroOwl u3bexkaTh BAHSHHS HENOJHOTHl AAHHBIX, TpadUKH IOCTPOEHEHI
I Tpex YpOBHell sHepreTHueckux KaaccoB. IIpu nocrpoenuu go 200 kM
ucnosb3oBad mar B 10 km 1o ray6use, ray6xe wmar pabeH 20 kM. Kak
MOXKHO BHAeTh, AaHHble maa K>=8,5 (m,=3,1) npeacraBHTeJbHB HA TJy-

funax go ~ 320 kM. IlokazaHsl ryOHHB NPOEKUHH BYJK4HOB Ha CPeAHION
IJI0CKOCTh (POKAJBbHOU 30HHI.
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I'pacduku puc. b Haubojee OTUETIHBO IOKA3BIBAIOT, UYTO OOJLUIMHCTBO
semserpsacenuit Kamyarku npoucxoaut Ha raybunHax 0—40 xm. Ha ray6une
40—50 kM yucjo 3emJjerpsiceHHil yOuiBaeT ckaykoM B 10 pas, 3aTeM MOHO-
TOHHO yMeHbIaercs emte B 30 pa3 ao ray6uns 220 kM. Ha raybunax 220—
320 kM yOniBaHME KOJHYECTBA 04aroB ¢ rJAyOHHOH 3amennsercs. CyluecTBy-
IOT MUHHMYMBl Ha ray6uHax 320—360 kM, yBeanueHHe UHCJId 3eMJeTpsce-
Hu#i Ha rayGuse 400 kM, MakcuMyM Ha rayoune 440—460 km. Camble ruay-
0oxkue 3eMJjeTpsceHHs IoA loxHOH KaMuaTkoil nmpoucxoidaT Ha rayOHHax
0K0J10 550 KM.

I'pabuxn usMeHeHHs] 4YHcIa 3eMJETpsiCeHHHl ¢ FAyOMHOH AAS APYTHX
OCTPOBHBIX AYT MHpPa HMEIT HOX0xyio hopmy [30].

[TpuMeuareJbHO, 4TO AeHCTBYIOLIHE BYJKaHbl KaMuaTKH DpPOEKTHPYIOTCS
na te ray6unsl (100—200 kM), rpe uHucJI0 3eMJeTPACeHHH B (POKAJIBHOM
ci1oe ybuiaer Goictpee Bcero. Cpasy HOZL 5THM HHTePBa/JOM IVYOHH Haxo-
aurcst rao6aibHas ceficMuyeckas rpasuua 220 KM, K KOTOPOH IPHYPOYEHBI
(dasoBble MepexoAbl BellecTBa MaHTHH [27] W Ap. BepodTHO, UTO C/IOKHBIF
xox rpaduka ynciaa 3eMJeTpsceHHH Ha ray6uHax 6oJee 200 KM TakXke CBf-
3aH ¢ ¢$a30BBIMH NepexofaMy. It1a npobiema eme Mmano usydena. OgHako
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Puc. 4. TopusoHTa/bHAS [IPOEKUHS OYArOB 3eMIETPSCEHHH HA CPEAHION MJIOCKOCTH CEHCMO-

doxanbHOl 30HE. [—4 — KoaudecTBO 3eMueTpsicenuit K=9,6 B mpamoyrosbHuke 6,25X

% 10,5 kM2 (1, 2—11, 12—21, Gosee 21 COOTBETCTBEHHO); & — BYJKaHEL, 6 — IPOEKIHH BYJI-

KAHOB HA CPEIHION ILUIOCKOCTH (OKANbHON 30HH; 7 — KOHTYP (OKaJbHOH 30HH BKPECT ee
NpoCTHpaHHA (Ha Bpe3Ke)

B JI060M CJIyuae PHCYHOK 5 JaeT NOMOJHHTENbHHE CBHUAETENLCTBA B MOJb3Y
TOrO, YTO pasMelLleHHe AEHCTBYIOUHUX BYJKAaHOB BOCTOYHOro mosica ByJKa-
HoB KaMuaTK# KOHTPOJHPYETCs NpOlieccaMH, IPOHCXOAAWHUME B celicModo-
KaJbHOM cjioe Ha rayduHax 100—200 k.

Hano oroBoputhbcs, 4TO HeNb3d CclIesath TaKoe XKe yTBepXKAeHHe IS
JPYroro 4eTBEPTUYHOro nosca ByJAKaHOB KaMuaTKH, KOTOpPHH NPOTArHBaeTCs
BIosb CpenuHHoro xpe6ra. ENMHCTBEHHBIH ero BYyJKaH, AEHCTBYIOIIHA IO
cux nop,— HMuwunckuii npoekrupyercs Ha ray6uny 370 kM, (cM. pue. 5).
IIpo6yeMa MPOHCXOXKJAEHHUSI STOTO THIJIOBOTO ByJKaHHYeckoro nosca Kawm-
JaTKH TaK¥kKe ellle He pelleHa.

Hanee npuBogsitca Gosee noapo6GHEIe NaHHEE O paclpefes]eHHH 04Yaros
3eMJIeTPSICEHNH B BepxHell uacTu (pOKaJbHOTO CJIOS.

B mosocax 4, 5 B ueHTpe peruoHa (cM. puc. 1) GoJbloe YHCIO CTAHIH
U Jiydlllee UX PacloJOKeHHe II0 OTHOUIEHHIO K ouaraM oGeclIeuHsu TOUHOCTh
olIpeflesIeHHs] KOODAMHAT SNHIEHTPOB H TIMyOHH BRIl cpelHell. DTo pajo
BO3MOXKHOCTb AJIf 2TOTO ydacTka (POKaJbHOH 30HBI C 1eJbIo GoJiee AeTalb-
HOrO aHa/M3a ee BHYTPEHHEH CTPYKTYPH IOCTPOHThL IONEPEUHBIE Pa3pesbl
KpynHoro macura6a (puc. 6).
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Puc. 5. Pacnpenenenne semnerpscenuii no riyGuse. I —K=85 (ms=3,1);

2—K=95 (mp=36); 3—K=105 (my=4,1); 4—nonoxenue Ipoexunit

BYJKaHOB Ha MeAHaHy (OKaJbHOH 30HBI, GYKBbL COOTBETCTBYIOT 0GO3HAUEHHAM
BYJIKaHOB Ha DHC. 1

[IpoexTHpOBaHHe Besochb Ha BEPTHKAJBHYIO IIJIOCKOCTb H3 IOJIOC IIHMPH-
Hoit 50 kM (cM. Bpe3Ky Ha puc. 6). IIpu nMpoekTHPOBAHHH HEKOTODPhHIE T'HIIO-
IEHTPHl OKa3aJIUCh BhILle MOPCKOro gHAa. DTO CBA3aHO C TeM, 4TO NpH olpe-
HelIeHHH KOODJAMHAT HCIIOJb30Baslach HMPOCTAsl CJAOHCTAsg MOAENb Cpelbl.
C yueroM peaybHOH TOYHOCTH ONpefeseHHs] IMyOMHH (OOBIYHO He Jydiue
5 KM) 3TOT (DaKT He MMeeT CYLUIECTBEHHOTO 3HAUEHHS.

Ha meranpHBIX paspesax OTYeTIMBO BHIHO, YTO 06J1aCTb MaKCHMaJbHOH
ceficmuynocTn — ray6uHn 0—40 kM. [Ipuuem mambosee ceficMuyHas moJioca
Ha 3THX my6HHax najaer oT Xxeaoba B CTOPOHY KOHTHHEHTAa M CMBIKAeTCd
C HAaKJOHHOH 4acThi0 OKaNbHOTO cJ0s Ha raybunax 40-—50 k.

Ha peranpubix paspesax 06Hapy>KnBaeTcsi 4yro Ha ray6uHax 50—150 kM
ecTb sBHAas TeHZEHUHS K JBYXCIOMHOMY pacloJOKeHHIO odaros. Pasmep
NpaKTHUECKH acefcMHUHOH 06JacTd MeXAY HMMH IpEBHIIAeT MOTPEIlHOCTDb
oIpejlesieHUs II0JI0KEHHS 04aros.

Ananornynasi 0COGEHHOCTb B CTPOEHHH (POKaJbHOIN 30HHI BIEpBHle GhlNa
ogMequa]nJm SImoHCKO# JAyrd mo QAHHBIM O MHKDO3eMJeTpsiCeHHSAX [22—
25, 28, 29].
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Ha puc. 6 noxasamna Taxkxe rpamuna MoxXopoBHuMuYa No JaHHBIM [1, 2,
4]. Ciepyer OTMETHThb, 4TO CTPOEHHE 3€MHOH KOpDbl B 3TOM paHOHEe OdYeHb
CJIOXKHOE U HeJlb3s IPOBECTH 3Ty I'PAHHUILYy OJHO3HAYHBIM 06pasom.

Ha puc. 7 nokasano uaMeHeHHe ceHCMHYeCKOH aKTHMBHOCTH BKpecT (o-
KaJbHOK 30HB. PaccMaTpuBajach TOJBKO I€HTDAJbHAS dYacTh pErHoHa
pasmepom 400400 xm* (cM. mosocel 3—6 Ha puc. 1), rae crpoeHue ¢o-
KaJibHOH 30HH OAHOpoAHO. [ag 31O 3Ke 06/1aCTH NPOBEJEHBI H3OJHHHH
ceficMHUeCKOH aKTHBHOCTH Ha BePTHKaJbLHOM paspese. B KauecTBe miaomag-
KH OCpeJHeHHs HCIOJb30BaJCAd KPYr paguycoM 25 KM, mepeMelaBHIMHCS C
warom 20 xM. Ha puc. 7 nokasaHB TakKe IPOEKUHH THIOIEHTPOB 3€MJIET-
psicenn#t 13-ro u 14-ro SHepreTHYECKUX KJIACCOB, MAKCHMYMEl CEHCMUUECKON
AKTHBHOCTH, MeAHaHa (OKaJbHOrO CJIOS.

3ech TakxKe OTUETJIMBO BHAHO BO3pacTaHWe aKTHBHOCTH OT xenoba X
ocu ¢GoKaJgbHON 30HHI, OoJee KPYTOH cnaj CeHCMHMYHOCTH K 3amany. Makcu-
MyM CeHCMHYECKOH AaKTHUBHOCTH, NMPUYPOUeHHHH K riay6uHe 40 xMm, B mJja-
He DacHo/OXeH BAOJL JHMHHUH, Jexkalnel BOJM3M BOCTOUHBIX MOJYOCTPOBORB.
Biuxe K eso6y HMeeTcsi BTOPOH MaKCHMYM, MEHBIIHH 110 BeJHYMHE,
cooTBeTcTBYIOMIHHA riybuHe 20 kM. OOyCJOBJEH 3TOT MaKCHMYM  POSIMH
3eMJIeTPsICeHUl B I0XKHOIHI OKOHeuHocTH moABoAHoro xpebra Ularckoro.
Mennana hokaabHOrO €108 UMeeT yroj HakioHa 50°,

Ilox ByJKaHaMH NPOHUCXONAT 3eMJETPSCEHHS B 3eMHOH Kope Ha raylu-
Hax po 20—30 xm. BepxHfim MaHTHA NOA BYJKAaHAMH IOUTH aceficMHYHA Ha
raybunax or 20—30 mno 80—100 xM, 4TO BBIPA3UTENBLHO INOAUEPKHUBAETCS
KOHTYPOM H30JMHHH ceficMHUECKOH aKTHBHOCTH.

B aceficmuuHO# oGJacTH MaHTHU NOJA BYJKAaHAMH BBIACJSIOTCH TaKkKe
obJiactu MOBHIIEHHOH 37eKTponpoBonHoCcTH [8].

Otmeuaemoe 1o I'C3 cioxkHoe cTpoeHHe rpaHHubl MoXOopoBHUHYA MpH-
ypoueHo K 06JaCTH MaKCHMAaJbHOH CcefCMHYECKOH aKTHBHOCTH (y4acToK
MeXKAy SallTPHXOBAHHBIMH IIOJIOCAMH Ha DHC. 7).

3akawveHnne

Hannyue xaranora KamuaTcKux semjerpsiceHuii 3a 20-JeTHHII CPOK
(1962—1981 rr.) meranbHBIX ceficMOJOTHIECKHX HaOMIONEHHH B DerHoHe H
npuMeHenve DBM naa rpadnueckux HOCTPOEHHH [ajo BO3MOXKHOCTb IO
BceMy HMelollemMycss MaTtepuanay u3 39000 cobuTHH CcOCTaBHTh JeTajbHOe
npeacraBseHne o ¢hopMe U psifie CBOHCTB celicMOdOKaJbHON 30HH Y Geperos
Kamuarku.

CeilicMuyHOCTh (DOKANBHON 30HB MakCHMajdbHa Ha riayburax 0—40 xwm.
Ata wacts HOKaNLHOH 30HBI Ha NOBEpXHOCTH mHpoka (~200 kM) u mpo-
rtaruBaercs or GeperoB Kamuarku po Kypuno-Kamuarckoro sxemo6a. Ha
rny6une 40 KM ceicMHUHOCTL cKaykoM y6uiBaer B 10 pas. ®oxanpHas 30Ha
cyXaercs 37ech A0 claosi mupHHO# B cpenHem 40 KM, makcumanpHo — 50 KM.
Croft magmaer moj KOHTHHEHT NMOJA TMOCTOSHHBIM yriaom B 50° (cM. puc. 2).

Bruixon ocu ¢doxanbHOH 30HB (JHHUS MaKCHMAaJbHOH CeHCMHUHOCTH) Ha
NMOBEPXHOCTh NPOXOAHNT MO BOCTOYHEIM nNoayoctpoBaM KamuaTku. K 3anmany
OT OCH CeHCMHYHOCTHL CIafaeT pe3de, yeM K BOCTOKY. 3amajgHasi I'paHHIA
Ha ray6uHax 30—80 kM Onu3BepTHKANbHA. DTa 0COGEHHOCTh XOPOIIO BHI-
Iepxupaetcs BHoJh (okaapHO#l 30HB. Huxuuit kpalt QokanbpHON 30HH
norpyxkaetcs ot 200 km Ha ceBepe 1o 500 km Ha wre (cMm. puc. 2, 3, 7).

@dokanpHas 30HA YAUBHTENBHO OAHOPOAHA 1O GOpMe U CTPOECHHIO BIOJb
Kamuatku Ha nporskeHuu mopsinka 700 kM or meica Jlomatka Ha Iore
Kamuatku mo Kamuarckoro sammBa (cm. puc. 1, 2). B ceBepHoit uacth,
B Mecre couseHeHus1 Kypumo-Kamuarcko#h u Aneyrckoft ayr, Ha rayOuHax
50—200 km npocrupaHse ¢GoKanbHOR 30HH (M TJIY60KOBOZHOTO Keynoba)
pesko usMensercs (mosopor Ha 30° K ceBepy), IOCJE YEro OHa BHIKJIWHH-
Baercs (cM. puc. 3).
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Puc. 7. ViaMeneHHe ceficMHYeCKOH aKTHBHOCTH BKpecT (oKaabHOH 30HB (@) K ¢ raybunoit

(6): I — mpoeKUHH BYJNKaHOB; 2 — TpPOEKUHS OCH xenoba; § — H30JHHHH CeHCMHUeCKOH

aKTUBHOCTH Ajp; 4 — MaKCHMYMH CEHCMHUECKOH aKTHBHOCTH; &5 — semJerpsicenua K=13;

6 —- semnerpsicennss K==14; 7 —wmepuana soHel; & —rpanmma Moxoposuunua [4]; 9—

peaped Mopckoro AHa; 10 — mpuMepHBIE TPAHHIE CJIOKHONOCTpOeHHOro mo AaHHeM I'C3
yyacTRa semHo¥ Kop [1, 2]; 1/ —usooma 10 Om-m [8]

B ueHTpaspHON YacTH HCCJAEAyeMOrO perHoHa MaTepHasJ TO3BOJHI
IPOCJIENUTh ABYXCIOHHOe CcTpoeHHe (OKaJbHOM 30HB Ha raybuHax 50—
150 kM. DTa 0cO6EHHOCTL OTMEUAaNach HCCASXOBATEAAMH AN SINOHCKOH u
Aneyrckoi octpoBHBIX Ayr. Huas KaMuarku oHa Ipoc/ekHBaeTcss He CTOMb
OTY4eTNIHBO (CM. pHC. 6).

3aMeTHBIX CBsI3edl pasMelleHHsi 04aroB B (POKATBHOH 30HE C TEKTOHHKOH
KamuaTckoro mosyoctpoBa He BeIgBJsieTcsl. OTMeUaeTcs JIUIIb YMEHbIUEHHE
CefiCMHYHOCTH B 3eMHOH Kope Ha ray6uHax 0—30 kM nox mreicom Ilunys-
CKHM M I0¥HOH yacTbi0 KpOHOILKOTO MOJYOCTPOBA.

O6aacTy MakcHMaJbHO# ceficMuuHOCTH Ha ray6unax 0—40 xM HaxoadaT-
csl TOJ KOHTHHEHTAJLHBIM CKJIOHOM MeXAy nobepexbeM KamyaTky # TIIy-
6OKOBOJAHLIM KeJ060M MW COOTBETCTBYIOT YUacTKaM 3eMHOH KOPHI, KOTOpDHIE,
no mandbiM I'C3, uMmelor HanGoJsee CIOXKHOEe cTpoeHHe (cM. pHC. 4, 7).

B 10 e BpeMs pacCMOTDEHHBIH MaTepHas JaeT HOBOE MOITBEDPIKACHHE
TOMY, YTO pasMellieHHe BYJKAaHOB CBf3aHO C IIpolecCcaMH, IPOUCXOISUIMMH
B ceficModoKaJbHOM CJI0e HJW Ha €ro BepxHeH rpanune. Byakannueckuit
NosIC IPOCTHPaeTcs NapaJiesbHo ceficMO(pOKaIbHOMY CJIOK0 H IIOBOpPAaYHBaET

Puc. 6. Paspessl ceficModokaJbHOR 30HBI [JsI YYaCTKOB CeBepHON uacTH ABauWHCKOIO 3a-

aua (a) ¥ wmbica lunmynckoro (6). Ha Bpeske — pacHoJioKeHHe 3THX YYAacTKOB B ILIaHe:

1—8 — xoauuecTBO 3emieTpsicenuii ¢ Kz=27,5 B npsAMOyrojsbEHKe pasMepoM 2,5X4,2 km?

(1—9, 10— 33, Gonee 33 coorTBercTBeHHO); 4 — HOJIOXKEHHe OCH xKeja106a; § — BYJKAHBL

6 —rpanuna MoxopoBuunya [4]; 7 — koHTYD GOKaNbHOH 30HB; 8 — JHHHUS MaKCHMAJBHO-

To uHCJa 3eMJeTpsceHuii Ha JawHod ray6uHe (Mona); 9 — rpaHHma aceficMuuHOM 06JacTH
BHYTPH ¢oxajbHON 30HH; [0 — MOpCKOe AHO
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BMecTe ¢ HEM (cM. puc. 3, a). BepxHsis MaHTHA Ha ray6unHax 20—100 xm
oA ByJKaHaMu INOuTH acelicMuyHa. Ilpoekuuu ByJaKaHOB Ha (OKaJbHYIO
30HY TOHAJNaoT B 06JacTh rayOHH, TAe UHCJIO 3eMJeTpPsSCceHHl pe3Ko yOH-
BaeT. By/nkaHbl npoekTHpyloTcs Ha ray6ussl 125—175 kM cpenHeit mJo-
ckocTH GoKaJbHOH 30HH ¥ Ha rayOuHsl 100—150 KM ee BepxHell rpaHHIBL,
CYUIECTBEHHO, YTO AHJE3HTOBBIE BYJKAHEI IPOEKTHDPYIOTCS HA MEHBIUHE IJIY-
OHHBI 10 CpaBHeHHUIO ¢ 6a3aabTOBEIME (CM. puc. 3, 5, 7).

JlanHble, MpHUBeIEHHEE B CTaThe, AOJXKHH OHITH YUTEHBl IPU TEONHHA-
MHYECKHX HOCTpoeHusix B paloHe Kypuao-Kamuarcko#r apyru u obaactu
cousnenenust Kypuao-Kamuarckolt u AneyTckoit aAyr.

ABTOpHl BHIpaxaiTr 6sarogapHocTb BceM coTpyiannkam TCD HU®3 AH
CCCP u UB JIBHII AH CCCP, npuHuMaBUIEM yydcTHE B IJIHTENbHBIX
HaGJI0lcHHAX U CO3JAaHMM KaTaJiora KaMUaTCKHX 3eMjerpsceHuii za 1961—
1982 rr., a takxke 3. M. IToHOMapeBOil, OTHOMY U3 OCHOBHBIX HCIIOJHHTEJEH

paboTH 10 nporpamme rpadHUECKOro MOCTPOEHHS IOJA THIOUEHTPOB Ha
9BM.
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