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PESYJIbTATbI I{3YqEH[' C OBPEMEHHbIX .IIBI{)KEHI4I{
3EMHOIT KOPbI HA TEPPI,ITOPIII'I EAJITI,Ifr CKO-JIA,IIO)KCKOTO

PEII{OIIA POCCUU

@ )larazatoa O., fyceea T., Ilepedepuu 8., 2005

Pae ompe4u petlnbtnamu Blgequa cospeuel{blx dsu ceEui u Aebopttar4ui seJrr$oi Ropbl

comrydtuximu nadopamopuu cnym ukoeofr zeodqua u defuop o enpuu
Ifabi PAE npusodtmct da& bE sepmukanb4bx deutce ufr zpyni 2ry6uvtt6t* penepoa

u GPs.ttyukmos "Illene.ieso" ho 6epe2y ouncKozo 3onus& npu6eden6t ckopocmu da,nreevuii

ta nepxod 1999-2003 ze,, nont)qe Eue c no ot lba GPS-B eperui. P4lnbmam6t noKa3brcanm,
qrrlo cpedvtt ckopocmt motex taQuxcupocaxa: a 6epeq OuERozo s&auea - 22.3 'u- lzod

a Ranpoanevuu 57", B Kapatua- 24,8 nnlzod e drpQeneEuuTl'

Resuks of studying of moden movefiehts of the Earth's crust ofthe Bdhic-Iadoga rcgi.orr,

eried out b! emplolees of laborulory of a sdtellite geodesy IPE of the Russia Academ! of Science

oe coniilered. Ate cited the dala o wttical,rro,ements of group of deep tqfercnce points and GPS

points "Shepelew" o a coast of the Finland tulf, Speeds of mowrnents for 1999-2003 rcceired

*ilh help GPS of measurcments arc giren. It is rcceive4 that horizontal moings $,ith averdge speed

of points arc frxed: o a coast oJ the Finland gulf - 22,3 mm / year on 4 directiott 57 "'
in lfurelia - 24.8 mm / Jeor on a ilirectiort 71".

PaccMarprBarorct pe3ynLTarrr rt3yi€Htur coBpeMenH6rx aB')(eHrji n AeoopMaqufi 3eMHoi Kopbt

na6oparopn[ cr],rHaKoroi reoAesru x aerbopr,roMerp[u I4@3 PA]I, BbInorEseMEIx c 1993 r'
tEpprropHr.r Eajrrtrioco-Jla,qoxcKoro p€IvoHa. I4MeHHo Ha reppr,nopl'IH SToro perHoHa Ha ocrpoBe

3tururBa B ropoAe KpoH[n-aAre pacnonoxe]i ypoBHeMepHHii nocr (KpoHrnrdAcxxfi S)'nrroK), no

3aMepoB Ha l(olopoM no4r'.reH MlofonerHtli cpeaExfi ypoBeHr Ea,'rrfiicxoro Mopt, nprjHrlrblii 3a

Hyrr6 npr ollpeaeJreHux HopManbHErx BLrcoT 3eMHofi noBepxHocnj - Haqano BajlTttftq<ofi

B6rcor. Xors cpe,qHui ypoBeHr Mopc B pafioHe KpoHuraackoro O)'mfloKa, Kore6arenr'gble

pa3Hoi aMflrrfly,qH fi ,EnurejlLnocru, ero JIrrHefiHLri TpeHn 3a mAerLHbIe nepltoAr,l He llpeBallxaer

dconlqll{oi Be,'ruqhre 0.5 MM B roA (BofAaHoB, 1996: A6anfixn I ap., 1998).

IlbyreHne coBpeMeHHNx AstxeElri 3eMHot kopu repp[roptlt Poccl'IicKoi qacrH Eajlauficllo_

perroda npoBoarrrr ao HeaaBHero BpeMeHIt ronExo c l-icronBSoBaH!rcM flpoqx3 oHHoro

, Cxopocrl, BepruKanhHbx ABtrxeHuii perroHa ro MHoroterHnM naHHl,M npeqt3r'IonHom

cocraMrror or - l.0,uo +1.5 Mir/Ioa (I{apra, 1999). B oBt3lt c reM, qro KoHcrpyKqut

x pacnoJroxeHr,re Haqana BalTtfickoi cncreMDl BLlcm flepecrtulo coorBergrBoBarr,

]?oBFro rpe6oBaHrrfi IonroBpeMeBHoE cm6sn6Hocrt, B 80-x roAa,\ npouroro BeKa Haqajl!,tc6

IIo ee peKoncrpyKrlrrr,r. B pe3ynLTare 6btt co3Aax jry6nep q?pefiurero B crpaBe Q]TllloKa x csrb

nocToB cneq!{arLEoi l(oHclp}ftUuu (A6tu1aKjH lr,qp., 1998)- CosAalire rpex nocroB ryrJdrdHhlx

(XpoBrrraAT, lllenereBo I-r JloMoHocos) B JleHuHrparcKofi o6racM AorxHo 6b[lo cnoco6crBoBarr

r,r aotroBpeMeHrioMy 3aKp€n'reHno Haqana EasTuficKoi crrcreM6l HopMarrLHLrx Bl'Icor, nprrurrot
a Taxxe coxpaHeHfiro [pe€McTBeHHocTn p$yJrLTaToB pa3HbD( 9nox ll3MepeHr'tt.

BHeapeI e cllyrHr,rKoBbrx rexHoroDrl (GPS rcM€peHfifi) B npaKTnKy BLtcoKoroqHDIx reoae3u-

oflpeAereHrii M reoAttHrM[rlecKrx xcc'renoBaHti Ha reppltropra Batflltcxo-JlaaoKcxoro
Ha!,zrjroc! c 1993 r, Bo3Hu(na Heo6xoAlrMocrr' co3aaHut Ha M€crHocrlr reoAnfiaMuteckot cer-rl
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xyHKToB GPS !{ cBr3b ltx c pcnepaNrll BblcorHoii cerr. 3aKpcnneHnc Hol}l'lx 3HaKoB Hapyuaer c{creMy

prMoii npeer{crBeHHocrt pe3}'ttbraroB, pallee BI'InorHeHHElx lnox ficcneaoBalruil Hcnorsgogauue

penepoB ,lts BBInoJtHeII{t GPS-!3Mep€HUii 3aqacTyrc HeBo3vo)$O KaX fl3-3a HX He6llafonp tTH^ro

rgorofttqccKofo pacnonoxeHut, TaK l{ u3-3a 3aKpblfocTlt /ljlt HopMaJIbHoro flpoxotqqeHu9 crryT lrxosL'x

cvr anoB, fIo3ToMy ncpe! npoBcaeHtreM nepBr,x 3nox GPS-rcMepeHtt no MexayHapoaHoMy npoeKry

"ypoBeHL EanrtlficKoro Nlopt" B petuoHe nocne cfieltuar6rtofi peKorHoclltrpoBKl B 1993 ]j B 1997 rr'

66rra Br,rnotHcHa 3aruraaxa nyHKros GPS (Abalakin, Bogdanov, 1999) llc Bce Hl] srxx rryHh'roB

oKa3tull.rcb aocTaToqHo ycToiqxBblMu

Mapeorpa$u.recraa cnl'r6a o6cepBaropxx Lllene,'IeBo lla rcxHoM 6epely otHcKolo 3anriBa

("llIenc,leBcKrd tfyrurror") opraara:orara naK,qy6lep KpoHUIr44cKofo {}Trr'rcKa Perucrpalrl|' ypoBHt

Moprr Ha llleneneBcKoM {by IToKe Haqara 1 Hot6pt 1987 r, {"rr o6ccneqeHr'u BblcorHoi npHBt3M

yposfieMepHr,rx Ha6j1ro,qeufii B 198? a. co3lalt iMsnpoHxBe,lrpHbtfi noJtr.tfoH "ulenerteBo", BKnIOqaK)UIrjt

.pynny .iy6uuuurx peflcpoB 1,2,3 r 4 (pcnep'b,il nocr), OyHAaMeHra,rBHbIii rpy*roBl'ti pelcp (2428)

roclaapcTBeEHoro H{BelripoBaulnt I Kjlacca, peuep rpasftMerpHqecKoro nyHma (Bfn 7), CTeHI{yTO MapK]-

7271. uapxy 8018 pfl.qoiu c 6yaKoi Mapeorpa4)a. KpoMe roro, ruur BBIno,ItIeBlul u3Mepeoui:i GPS llo npoeKry

ypoBcHL Ba-lr'lficKoro Mopt B 1993 r. 3anoxeH6l vapKn !,rlJl flyHmos GPS (GPS4 SI{EP u SHE2) PenepHL!fi

nocr npeacraBr'Iter co6oi rpynny li3 qcrslpex pencpoB' 3&rloxel lLIx B yrna\ poM6a co clopollofl 18 M'

Koncrpy{qur penepa co6pafiHa lr3 Mera,llnfiqecKllx rpy6 Aua,\4erpoM 89 NtM, pa3rleulaHrul}o(ct B o6caaHbl\

rpy6ax 6onbucro llraMerpa. fry6lrHa 3alclaAxn ocHoBaH!fi (at(noro pcnepa piBnuqHa OcHoBaxl'd p€nepoB

3aKperuer{br: pn, I - B fipljcraiul|lrlecKrx nopolil.x AoKen't6puicKoro OyHAa,vc}rra rla my6|r'.l/.€ 176 3 M; prr' 2 -
B l)oBcxl,tx soao[ocflbrx ecqaHr]Kax Ha f,ry6'tHe ll7 r{; pn. 3 - B cpeaHefi qacTx l{oTr]llHcKllx rjllrfl Ha

r,1y6fiHe ?3,2 M;pn,4-B KpoBre KorJltlHcxux rnaH Ha ry6nHe 26,6 M Bct I p)/flna penepoB nocra Haxoatrrct

B cneuxa,lEr{oii 3au{trlroi KaMcpe (aoMxKe). @yH.qaMeifr KaNlepbl npel1oraB.-rter 6eroHH6rii voHonrr, He

cBr3aHH6n CO cr€HaMn I,l penepaMr, Kylla 3auroxeHa NlapKa Bfll 7 (BeKoBOii rpaBHMelpuqecxri rryarr 7). K

coxi!,reHrrro, yc.mHoBKa Iry6 HlLrx penepoB noa rgr,n eii Hc no3BoJ,tst 
"cnoIh3oBaT! 

rfx B KagecTae

nyHKroB /'!flr cllyrHnKoBblx mMepeHr{i Ha6tb]rcH]d 3a BeprHXiuII'HbIMlr nepeMcrqeHl'ItMx penepoB ria

rlonulrHc "luerlerleBo" B€ilyrce pa3!L'Nll't opraHH'JaufttMfi (ryfK' l'1O3 PAH, IAO PAH) c 1987 I
Ha puc, 1, a LI 6 rqo6paxeH6l ttpocrpaHclBeHHo BpcMettq6le tpaibxxt BeprliKanbHblx nepeMenreHni

m)6!rrH6rx penepos 2,3, 4 u Blll-':,, a mloKe (byH,qaMe,narlbHoro penepa 2428, crelllorc penepa 7271 r
MapKlr 8018 orr{ocureJlsHo caMoro r',1y6o(orc pn. 1 mHocuretbHo ncpBoii 9tlox[ l{3MepeHr{fi s 1987 r'

I43^re eHxt npeBl'I|IreHfin (dh) Mexqy penepaNlx (l-2, 1 3 x l-4) MoxHo annpoKcdMl]poBaft"lt,rle;H6lMtl

3aBr.rc'.{Mocrevlr: dh(l-2) = (-0.021 x A1 - 0.147) orrr, dh(l-3) = (0.066 x At - 0306) N'IM' dh(14) =

= G0.015 x At - 0.542) rIM, rae At BpeMeHlloi umepBar B roaa.{ or nepBoi 3rloxx t'BMepeHtri Ha 
'poHe

lrHofo,,rerHero rpe8.rra pe cposl olHooxrt IsHOrO onycKaHlul p.2 (!o 0.8 MM)' pn' 4 (qo -0'2 MM) x

troaBrTfi, pn, 3 (ilo 1.0 NrM) - npoucxoa{r. Bapuaqu c pa3Hr,rMr4 rlepuo]laMn x aMnltrTryaofi lrcpeMeuleHlri rie

lpeB6nrrarcqefi 0,3 MM. 3a BpelveHHofi uHrepsa'I -lla6rFAcHlrii c 1993 r' I'nt rryHKroB GPS (SHEP x SHE2)

He BLrrMIeHO HaflpaBneHHbrx B€pr!rKa,rr'Hbrx ncpgMeueHl{ia, a aMrulftyaa 3HaKonep€IIcHIrblx llepeMeueHrd

HelpeBbrDaeTAByXMlritnHMErpOBAHzL,rOfl{qHatcrcfeMaL{ccrreloBaHl',ItBepaurianLHoficocTaBJrtl])ud
opraHr,BoBaHa B paiioHe KpoHnrraacxoro 4,T 

'ToKa

GPS-uztepenua, B aanlroii pa5cne paccNlarpuBalorct p*yrhrarhl roqllblx nuBlopHhlx Y3MepeHtd

GPS sl,rnorrxexHbtx a 1999, 2000, 2001, 2002 t12003 rr' ua Cal{(T nerop6yp'cKoM reonltHavuqec(oll

norurorre (nyHk-r6l PULR, KRON, SIIEP, SllE2), KapenrH (rrynll-rBr c npnlyjp'oenLH6rM qeHrpt'lpoBaHxer

BOTS, GIRS, MELO) u ocrpoBe BalaaNl B Jla]loxcKolv o3epe (rrynm c npHHyaI{renbHBIM qeHrp{poBalrxel

vALM)_ I,[:vepenr.$ grtDojlr]rJrucL 4-6 KOMrL'rCKraMLt lIByXqaCTqIHElN{ npueMHtKO\l Cn)"I{UKoBEIX CtrHa.IOa

Trimble4000ssEuSSI.PeracTpaqgcnl.HanoBHall)_Hl(rcnpou3BoAruIacLqepe330cBT€.{eHxe3_7c}'roi
o6pa6orra AaHHbrx GPs-ll3Meperoti BHnottttrlac6 no nporpaMMaM GAMIT/GLOBK B Mexa]fiapoaHd

otcreMe rioopaHHar ITRF2000 c r'rcnorE:osaHucv nyrlKroB IGS: 8-10 Kax ucxoaHblx (6a3oBLIx) u 4-5 - t
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Kor{potbuLrx. Ana:rrc pesyllTaror o6pa6onu noralrmaar, Iro cKopocrl{ ropr3olJTdllnlrx

MerrdoTlt B 3aBucl,tMocrl,i ol anlretgHocrrj Ha6n@AeHtt Ha nytrl(Te }l nepuoaa ocpenHeH6l

cocenxnru gnoxaru na6noaer*i (falaranon u rp., 2m3) B pe3ynrrare coBMecmoro )PaBIIItBaHr{t

gnox u3MepeHlti c 1999 r. nonyvexo, tlro Hanfotee HaaoKHo ofip€AeteEbr ct(oposrlt aBrfl(eHri A'lt

m PUI-R (nynKoBo). flepeMeureHnt ero npoucxoAl'L'It: ropt3oroarlLHDle - c,o cKopocrblo (23 1t01)

na ceBepo-BocroK no astMyty 64o, ropuxalsnne - co cxopocrbro (-1 8a0 6) MDt/ro'q flo aar blM

lJXBeJMpOBaBfit oKopocrb Beprt',ftailr'Dhrx aBlixeHttii B pafioHe flytxoBo cocTaBtter oxoro

viroa (Kapra, lggg). lJtt aalloro [r/r cr,r cxopocrlr BeprrKarlsg6rx rB]DKeHI'li' 3ad'xcgposanHBle

lIElMl| MeroIaMI{, ,IOCTATOLIHO XOpOIIO CoBnaAaror. fop,3oHTanbHble nepeMeug]Ine nJ''IlICroB sHE2

110.4) MM/roA fio a3aMyry 55" fi KRON (21.8!0.4) MdroA no a3uMyry 51" AocraroqHo xopouo

racyrorcr c o6lrruM xaparrepoM aerD{cexui s fbt6aritlficKoM pertoHe (puc 2)'

Puc. t.Illenereso. pocmpa1cnee\H o'ape"veHHue zpatftut"u aepnurataxwx dBu)$e urt se Hai Kophl

penepoa onHocumefttlo 2rly6uHHo2o penepa I u naqatbtloit 3noxu ( 1987 2 ) 3 won Hu")

a dirt penep& 2, 3 u 4 rcottu|uu nposede4bt \ep, 0n5 M'1:

6 - dnn penePos 1,2, 3,4,2428 u 7271 BonuHuu npose)e|bt 'tep8 I N^a

oaHaKo cKopocTx u3MerreHtjfi BepfiKanhnofi (gtIuncoriAan6Hoi) cocTaBItlolrei{ nepeMerqeHfifi

(-108 H -41 MnhoA) coBceM He coorBercrBylor cl(opocrtM BeprHKa]lbHblx lBrxeHrii' paBHblM

4.1 lru/roa, no lanuuM ToqHoro HljBentpoBaHvt,

Bnepnue no ,uaunuv coBM€crHoro yparHl{BaHrnt x3MepeHun 1999,2000,2OO1'2002 !t 2003 roloB

orpeleneHbr cRopocTn fopr3oHTajrbHLtx aBtxedtti Att nyBKToB' pacnoJloxeHEblx Ha repptTopr"

Kapenrn: BOTS (23.810 5) MM/roA no BanpaBnesrr 73" cB , GIRS (23 5r0 6) MMho'q no HanpaB"IeHMlo

73.cB.MELo(25'310'1)MM/ronnoHanpaBjleBtj'oT0.cB'VALM(26'8!0.2)MM/roAnoHanpaBJreA,0o
69o CB. BeprlrKa,lbHat cocrasrsloulltt ABtxeHufi or 3.5 MM/roA ao | 8 7 MM/roa, noryqeHHas no aaHHblM

GPS-rcMepeHxi, 3Ha.r{TeILHo orttqaerct or okopocrefi BeprnKarbHllx (oKoJlo I Mit/roa)' noty'reuEhrx

no IaHHr,rM reoMerpuq€cKoro HrBerl'tpoBaHtis (p,lc. 3)
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Puc. 2. Rexmopa cKopocned eopBo marrbHux ad)t0eHui ua Ca\An-nehep6lryko)tr
zeodwq uueq@ nonu2oHe a 6m/tgaiutt ttytncnos IGS 3a 1999-2003 zz.

e cucnetse koopdwtam ITRF 2000, no da Hara cosjaecmxozoypa'Hasatlut

zop8oHm4ubuue (cmpetku u ennlmcbr), aepmu<arbAbte (aepnuxanb\de n& u:
morcnue - ckopocmu, movkue - oax6Ku) - 3a 1999-2m3 zz.

Le{rr!."'r r{Cl\
\$f

Puc. 3. Kapent. Ee(nopa c,<opocne, deutreuui u u ouu6tar
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Taxuru o6pa:orv, B pe3yrrLTare B6lnotrHeHrq exeroaHLlx nosropHblx GPS-u3nrepeBHi Lr

HgBeJlrrpoBaHr,rr B I;a"rrHicKo-Jlaloxc(oM peruoHe HaAexBo onpe,qeneH6r cKopocrt fopt€omrl'rbHLlx

,tsrxeHni BocbMa nyHKToB. fopH3oHTa,lLHbre lrepeMenreHlu co cpe,{defi cKopocrLlo tyHKToB: tta
6€Irery OuHcKoro 3utatta 22.3 M^/r'oA no HanpaB-'reHuro 57" CB, B Kape' - 24.8 Mv/roa no

larrpaBneBHro 71'CB. npu o6qei TeH,ueHqxr nepeMerqeHt, lryHXToB Ha ceBepo-BocroK 3aiprurcipoBaHo

]tsenHqeHrje aocaoqHot KoMroHeHTLr x ycKopcHrjc aBuxerrn; nyHKroB, pacnoro)KeHHLIX B Kaperttlt.
HecMorpr Ha ro, 'rro r.r3NrepeHlrlo Beprtkarr,Hoi cocraBnro rei ,qBrl)KeHxi yaentnocl' oco6oe RHtrMalEc,

nerL3r yTBepxaarb o HaAexHocTn ee onpeilereHur,
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IHcrrryr reooi3lrKu HAH yKpalilH, M. JlbBiB

CETCMIIIHICTb TA CERCMITIHI{fr MOHITOPI,IHT PAI'OHY
AHICTPOBCbKOI TEC-1

@ Bep6u4t'xui C., Ilpottuunn P., Cmactox A-, Bep6u4axun IO., 2005

Onpelertremc^ qexecoo6parncmb ceic.uoiro?uqecKozo .novumoputtzlr paioklt,4 ecmposcKoi

f3C-1. Onucusaehctr ucntopuqecxaa u coslre. e dt ceiorurtqocrttb uccnellertozo pdiio4tt
u npuqezi,oulux mePpunlopui, npedc l^s'xenbl K(tpu 3n qe mpos 3e. .terrtpttcertui.

O6ocnoa,Baemct trcofixoAb ocm6 cBdaltua aucrnequ cerc ono?aqecko?o .rro$ mopuH2a

d]r8 uty4eHus itot(L'tbuoi ceAcitaq,rccntu u noxllitt't7\tx mekmoqu\ecKux cdeu2os c t to\I<u 3pevut
,tpolHo3uposaHut saJHuREoSe ut onactt6lx cunu|4ui u sblno.T elrut lel npedocmopu$Eocmu.

nokBa$( cmpy4mlryt cuante nto umoplf,H2tr spafrone f3C

Brought out etpe.lienc! seismic to ntonitoittg inlo disPosition rclion Dbisler GES-L.

Described histoic and contefiporary seismiciU oJ investigated region Lnd contiguous lerfitories-

Representeil an eerlhquakes cpicenbes map. Grourrdcd a creation necessit! of seismolngicdl

no itoring s\stemfor studJ of local seitmicit! and possible shifts on lacal tectonic violations,

with view warning of ehetgencJ situations and t tki g of protective ar|angements. Shorr't structure
Dtonitoring of ststcm in GES region.

PaioH Arlic'IpoBchKoro fi]]poeHeproKollrnneKcy posTan,oBa,Il,,ii B lrexax ce;r\li'tHo aKrHBlloro

CepeA3€MHoMopcLlioro nogcy arLnificL(oi crcraaqatoclj. u ceicrriqHa He6e3rcKa Bu3Haqac. ,ca

vicqeBxMr 3eMirerpyca^{}r, LIlo Bil6yBarcTbct Ha rcpuropil ricpHiBeqbKoi ()6racri i B cyMixltr'{\ paiioHa)r,

a raxox 3eMJrerpycaMr,t ceicMoaKTuBHoi 3oHn BpaHqa.


