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IMHAT, KOCMUYECKUX, ITIOOAIbHBIX HABUTALMOHHBIX CIYTHUKOBBIX 1 TeOMH(POPMAILMOHHBIX CHCTEM
IULA1 IpOBeleHNst KapTorpado-reofesIeckoro MOHITOPUHTA IPY M3ydeHNsI Teorpadpuieckoro mpo-
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Kniouesvie ¢r1064: TeoLieHTpIYeCKas CCTeMa KOOPAMHAT, ITI06abHbIe CITy THUKOBbIE HABUTAIIN-
onnsle cucremsl [JIOHACC n GPS, uccnegoBaHme reorpadaeckoro IpocTpaHCTBa, NHPpacTpyK-
Typa IPOCTPAHCTBEHHBIX JAHHBIX.

G. D. Kuroshev

GEODETIC AND CARTOGRAPHIC MONITORING’S SIGNIFICANCE IN THE EXPLORATION
OF GEOGRAPHIC SPACE

St. Petersburg State University, 7-9, Universitetskaya nab., St. Petersburg, 199034, Russian Federation

The stages of geodetic and cartographic monitoring of geographic space for construct infrastructure of
the spatial dates and its kinematics are considered. Refs 34.
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BBepnenue. [ToHsATIE <MOHUTOPVHI» B HACTOsII[e€ BPEMSI CTAJIO IOMY/ISIPHBIM 1 YIIO-
TpebiseTcs HapARy ¢ TEPMUHOM «HAaTypHbIe HAOMIOeHNI» M3JaBHA YIIOTPeO/IABIIIMCSL.
BriepBble TepMUH «MOHUTOPMHI» BBel B ynorpe6nenue P. Mann (R.Munn) B 1972 1. Ha
Crokronbmckoit kondpepenunu npu OOH, 06bACHUB, YTO 3TO «CUCTEMA IOBTOPHBIX Ha-
OnmrofieHnit OHOTO 1 H0JIee 9IeMEHTOB OKPY>Kaloleil Cpefibl B IPOCTPAHCTBE U BO Bpe-
MeHI B COOTBETCTBMM C 3apaHee IOATOTOBIEHHOI IPOrpaMMoii». To eCTh MOHUTOPWHT
JVICIIO/Ib3YETCsI 110 OTHOIIEHNIO K IPUPOAHBIM U OOIeCTBEHHBIM SIBICHNUSM, VIMEIOLINM
IPOCTPAaHCTBEHHOE PACIPOCTpaHeHNe B ITpefiesiax reorpaduyeckoit 060104YKH 1 BHE ee,
a TaK)Xe M3MEeHAIIMCA BOo BpeMeHU. B bonbiioM DHUMKIONENYeCKOM CI0Bape Mo-
HUTOPMHT TPAKTYyeTCs KaK «HAOJIIOfleHNe 3a COCTOSAHNEM OKpY>Kalolleil cpefbl (aTMoc-
depsl, rupocdepsl, IOYBEHHO-PACTUTENBHOTO TIOKPOBA, @ TAK)KE TEXHOT€HHBIX CUCTEM)
C 1Ie/IbI0 ee KOHTPOJIs, MPOTHO3a U OXpaHbl». B paboTe [1] u3nokeHa KOHILEIIMsI reorpa-
¢dho-Teosie3nyecKkoro MOHUTOPUHTA 3eM/TN Ha I106aIbHOM, PETMOHATBHOM U JIOKAJIbHOM
YPOBH:X. 3a IIpolIelIe IIOJITOpa JeCATUIE TS IIOSBIINCh HOBBIE CPeCTBA Y TeXHOJIO-
Iuu Jyis reorpago-reofe3ndecKoro MOHMTOPYHTA Ha VICK/IIOYNUTE/IbHO BBICOKOM YPOBHE
TOYHOCTI. BO3HMKAIOT HOBbIE yTOUHEHMS B IOHATUN «Teorpadudeckoe IPOCTPaHCTBOY,
BBOJIAITCSI HOBBIE TIOHATUSA «Treorpado-reofe3nyeckuii MOHUTOpUHD» [1], kaprorpado-
reofie3anveckuit MOHUTOPUHT U Ap. [ToHsTHE «TeorpadmuecKoe IPOCTPAHCTBO» TECHO
CBSI3aHO C PMIOCOMCKUMY KATETOPUAMU «IIPOCTPAHCTBO M BPEMsI» M VIMEET B TEOTPa-
¢buyecKolt TMTepaType MHOTO ONpeie/IeHIIT ¥ YTOUHEHNIA.
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Texnudeckne Bo3MOKXHOCTH MccregoBanmii. Pusnueckas reomeTpus 3eMan Usyda-
€TCAd B IPOCTPAHCTBEHHO-BPEMEHHOM M3MeHeHuM. COBpeMeHHblEe TeXHUYECKUE BO3-
MO>XKHOCTH [IO3BOJISIOT C/IEANTD 38 KMHEMATUKON 3eM/IU B LIeJIOM, ee reorpaduuecKumm
cepamm n 3a gedopManVAMN 3eMHOI KOPBI Ha OOBUINX TEPPUTOPHAX, IO CYILIECTBY,
BBIIIO/IHATD I7I006a/IbHBIII MOHUTOPVHT ITAHETHI 3eMJIA.

Hay4no-TexHI4YecKuit mporpecc, paguonHTepdepoMeTpys cO CBEPXIIMHHON 6a30i1
(PCIB), nasepHas noxauus JIyHbl U CITyTHUKOB, [lomyiepoBckas opourorpadpmyeckas
cucreMa, MHTerpupoBanHas crnytHukamu (DORIS), BBICOKOTOUHOe HUBeMMpPOBaHMUE,
r106ajIbHble HaBUTAL[MOHHbIE CIIYTHUKOBBIe cucTeMbl mnosuiyonupoBanus (FHCC),
00/IBIIION KOJIbIIEeBOII Mas3ep «G» M APyTYe TEXHOMOTUY CYLIeCTBEHHO PACIIMPUIN PaMKI
U cofiep>KaHMe UCCTIeRoBaHmit [2-4].

HoBble TeXHOMOTMY UCTIONB3YIOTCA A/ pellleHNs 3ajad, BKIIYAIOIMX YCTaHOBIIE-
H1le HeOeCHOI U 3eMHOJI OIOPHBIX CUCTeM KOOPAMHAT; ONpefie/ieHlie ITapaMeTpOB OpH-
€HTALMM ITUX CUCTEM — IOCTOAHHBINI MOHUTOPYHT BPaLaTe/IbHOTO IBVDKEHNA 3eMIIN.
K mapamerpam opmenTanuu 3emu (ITO3) oTHOCATCA: KOOpAMHATH MOTIOCa, Beemmp-
Hoe BpeMms, npenieccuda u HyTanu. [Ipu atom PCIB-TexHOMOrMA 103BO/AET U3MEPATD
BCe IIapaMeTpbl OPMEHTALMN KaK HeOeCHOII, TaK U 3eMHOI1 cucteM oTcdeTa. OHa ke —
eIMHCTBEHHAs U3 COBPEMEHHBIX TEXHOJIOTUII, CIIOCOOHasA omnpenenaTb BcemmpHoe Bpe-
MA U YIIBL HyTaumu. PajyonHTepdepoMeTpudecKkmii KOMIUIEKC IO3BOJISET M3y4aTb
CTPYKTYpy BcenenHoii, onosemarb 06 acTepONUIHON OIACHOCTY, IPENCKa3bIBaTh 3eM-
JIeTPsACEHMsI, OCYIIeCTB/IATb MOHUTOPUHT MIUPOBOTo OKeaHa, IPOTHO3MPOBaTh IPUXOT,
I[yHaMyl, YTOYHATD TOJOBbIe VKbl NIepeMelleHNs KOHTMHEHTOB. B HacToAlee BpeMs
CUCTeMaTu4ecKye HaOIOfieHNs BeyTCs HeCKONBbKMMIY CEeTSAMM MEXKOHTMHEHTATbHBIX
papuountepdepomerpos (CIIA, EBpoma, ABcTpanus, Poccus, Smonns).

TexHmdeckme CpefCcTBa M TEXHONOIMU OBICTPO COBEPLIEHCTBYIOTCS, YTO IIPUBOANUT
K YBEIMYEHNUIO paspellleHN s VI TOYHOCTH TeOfe3MIeCKIX KOCMIYECKNX ONpefieNieHnit. 3a
HOCTIef{HIE JIBA NECATUIETNS BBISABIICHBI YCTOMYMBbIE KOMeOAHMsI B IBVOKEHUM IIOJTIOCA
3eM/M ¢ TepuofiaMyl OT HECKOTbKUX HeZleNb J0 1 rofa u MomyyYeHbl KOPPENALMOHHbIE
3aBUCUMOCTH 3TUX KOMeOaHMII C M3MEHEeHMAMY IIPU3EeMHOr0 aTMOC(EPHOTO [JaB/IeHSL.
C BBICOKOJI TOYHOCTBIO OIpefie/leHbl KOapONUIIMEeHThI Hy TallUN, XapaKTepH3YIOIyie IBU-
JKeHJe OCU BpallleHus 3eM/IU B MHEPLUAJIbHOI CUCTeMe KOOPAMHAT, YTO HeOOXOAMMO
VIS N3y4eHVs BHYTPEHHETO CTPOeHNMA 3eM/IM ¥ CBOOOTHOI HyTally ee SKUAKOTO AApa.
ITo pe3y/nbTaTaM eXerofgHbIX IIepeompefe/ieHnii KOOPANHAT CTaHINII [TTOOA/TbHBIX CeTell
TOKa3aHo, 4TO MOIOKEHNE [IeHTpa Macc 3eM/Ii, KOTOpOe IPMHIMAETCS 3a UCXOFHOE Ha-
9ajI0 CUCTeMbl KOOP/VHAT, MCIIBITBIBAET NIePUOANYeCKIIe KOIeOaHNs ¢ HeOOIbIIIMY aM-
mwiutynamu (3—-6 MM) U MMeeT BEKOBOe CMellleHe rmopsaka 1,5-2,0 M.

HoBble BO3MOXXHOCTHU B M3y4eHUM KOTeOaHMsI 3eMHOI OCY OTKPBIBAET JIa3ePHBII
YCKOpUTeNb — KO/blieBoll 1asep «G», ycraHoyeHHsblit B 2001 1. B Iepmanun. OH ¢ Hau-
6o7IblIIelt TOYHOCTBIO OIpefieisieT apaMeTphl BpaljeHus 3emun [4].

VccnenoBanysA BBINOTHAIOTCA PAa3IMYHBIMU MEXKTYHAPOGHBIMU CTy>KO6amm, opra-
HI30BaHHBIMU B coobiiecTBa. MexayHapopHas cnyk6a Bpamenus 3ewmn (IERS) my-
OnuKyeT exxerogHble fjanHble 0 II03 B 0TUeTaX, MECAYHBIX U eKeHefeTbHBIX OI0/IeTeHAX
C TOYHOCTBIO 1 cM B nonoxxeHnu nomtoca 1 0,3 Mc o BpeMenn. Cpeay pasINIHbIX BUJOB
MOHMTOPVHIA 3eMHOJ TOBepXHOCTU ¢ npuMeHeHneM 'HCC BBIIenA0T MOHUTOPMHT
MeXJYHapOJIHOM 3eMHOIl oTcyeTHOI ocHOBBI ITRE, BKIIOYarommit MOHUTOPUHT TEKTO-
HIYECKUX IIJIUT, ITapaMeTPOB OPMEHTNPOBKY 3eMJIN, TAPAMETPOB JBVKEHMA CITy THMKOB
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GPS n ITTOHACC; pernonanbHble TeofHAMMYeCKMe CeTV ¢ pasMepamMu nopsipka 100-
1000 xM; JIOKa/bHBII FeOfMHAMWUYECKNII MOHUTOPVHI 3€MHOJM IIOBEPXHOCTM, YPOBHA
BOJIbI, TIOBEPXHOCTM CHera (JIbjja), BVDKEHNS JISTHUKOB, eI Te/IbHOCTY BY/IKAHOB U T.IL.
MOHUTOPUHT IBVDKEHWIT TUTOC(EPHBIX IVINT METOAAMI KOCMUYECKON Teofe3ny IOof-
TBEPAWI JOCTOBEPHOCTb KMHEMATHIeCKUX MOfie/iell, IIOCTPOEHHBIX 10 Te0NMOTNIeCKIM
maHHbIM. Hab/mioieHns B perroHaIbHBIX 1 TOKaIbHBIX CETAX MOHUTOPMHIA 0OBIYHO IIPO-
BOJATCS LIMIK/IaMM, HEIIPePBIBHO, WIM IIPYIMEHsIeTCS CMeIlIaHHas TeXHO/Iorus pabor [5].

[IpusHaHO, 4TO /1A TeOfMHAMMYECKIX UCC/IeIOBAHNIT HEOOXOMMBI IBE CHCTEMBI
KOOpAIMHAT:

e VHepUMajbHasi, peanusyeMas C TOYHOCTHIO B PaiMaHHOI Mepe nopsiaka 10~ my-

TEM OIIpefie/ieHIs HallpaB/IeHNI, TONTy4YeHHbIX U3 Habmonennit Ha PCIIB, BHera-
JTAaKTMYECKNX IOJO0OHBIX 3Be3[jaM TOYeYHBIX 00BEKTOB (KBa3apoB), FeHEPUPYIO-
IIMX CUJIbHOE pafiMON3TydeHIeE;

* 3eMHasd, oIpefiefiAeMasl C TOYHOCTBIO TIOPAKAa CAHTMMETpa VM CBA3aHHAas C HEKO-

Topoii uneanbHoit HopmamnbHoll 3emeit.

B Hacrosee BpeMs MCHOMb3YeTCA HECKONBKO 00Ie3eMHBIX OCHOB KOOpAMHAT [3]:
ITRF ¢ 1984 r. (mopmepxuBaetcst IERS), WGS-84 (cBsi3ana ¢ npumenenuem GPS), «ITa-
pametpnl 3emmn 1990» (I13-90) s obecrieyeHNs OpO6UTATBHBIX OIETOB KOCMUYECKIX
ammaparoB 1 peleHns HapuranuoHHbIx 3aja4 ([JIOHACC). K pernonanbHOMY YpOBHIO
otHOCAT EBpomneiickyio reonentpnyeckyio ocHoBy EURFE, umn ETRE n CeBepoamepu-
KaHCKIe reofieandeckue ocHoBbl. OTcuyeTHass ocHoBa ITRF comepXuT cOTHM ITyHKTOB,
C MOTPEIIHOCTAMM MX IONOXKeHNs, He Npepbimaromymu 10 cm. KoopanHaThl TyHKTOB
MEHSIOT CBOM 3HaUeHMsI CO CKOPOCTbIO 1-2 cM/Tofi 13-3a TeONMHAMUYECKUX IIPOLIeCCOB
Y TIO3TOMY IIOCTOSIHHO OOHOBJIAIOTCA. B KaTamorax ykaspiBaeTcs Tofi, K KOTOPOMY OHI
otHeceHbl (Hanpumep, [TRF-84..., ITRF-2000... u T.1.). B xauecTBe Hayama KOOpAHAT-
Holt cucrembl ITRF ucnonbsyercst Hekoe cpefHee IO/IOXKEHNE «T€OLIEHTPa» Ha HA4YajIo
Kaxgoro roa. OgHako moboe mepeMeleHne MacC B CUCTeMe 3eM/Is BbI3bIBaeT CMellje-
HIA LEeHTPa Macc, KOTOPble MOTYT OIPENleNIATCA COBPEMEHHBIMI METOfJaMM CITy THUKO-
BOI T€OfIe3MM C MUJIMMETPOBOI TOYHOCTBIO U paspelienneM 1 Hegens.

C 1993 r. pyukumonupyer MexxpyHapopHas reoguHammdeckas cmyxoba IGS. Ee oc-
HOBa HacuuThiBaeT 0K0/I0 400 ctanuii (B PO nBe OCHOBHBIX CTaHIMMU — «MeHeneeBo»
n «VIpKyTCK» U OKOJIO flecATKa ONOPHBIX), HA KOTOPBIX BEAYTCA KPYITIOCYTOYHbIE Ha-
OnmtofileHNs /IS PellIeHNs psAfa Teofie3YecKNX U FeOTHaMIYeCKIX 3a/iad U YTOYHEeHNs
KoopauHaT cnyTHUKoB GPS.

PeryoHanbHbIe CHCTEMbI OTCYETa OTHOCATCS K OT/Ie/IbBHOMY KOHTUHEHTY, 00 beMH -
IOLIIEMY TEPPUTOPUI HECKOTIBKUX TOCYHApCTB.

CopmepxxaHue cOBpeMeHHBIX HayUHBIX HcciegoBanmii. K 2020 r. mraHupyercs mo-
Hoe pasBepThiBaHue ImobanbHoI Teomesnyeckoit cuctempl Habmonennit — GGOS nop,
arupoit IAG [6]. ImaBHbIMM HayyHbIM copepskaHueM GGOS sABsgeTcsa M3y4eHMe U MO-
HUTOPVHT TPeX TeM: TeoMeTpuiecKoi GpopMbl 1 medopManmii 3eMn, IapaMeTpoB ee
OpMEHTAaIMM ¥ BpallleH)s], TpaBUTAIVIOHHOTO noms 3emmn [6, 7]. IMHaMMKa CUCTEMBI
3eMM MccregyeTcA KaK B3aMMOJENICTBYE COCTABIIAIOIINX €€ KOMIIOHEHTOB: OK€aHa, ar-
mocdepsr, tugpocdepst, kprochepsr. Hanbomnee monHoe 3navenne GGOS oxapakrepu-
3oBaHo B cTatbe C. K. TateBsiH «IlmobanbHas reofesndeckas cucrema GGOS u ee HayqHOe
3HaueHne», momelneHHoi Ha caiire GGOS. IlpuBopsATcs cBefennsi 06 U3MeHEHUAX TOY-
HOCTH OIIpefie/IeHNs TTapaMeTpoB BpalleHnsa 3eMmu (Ha MATHHEBHBIX MHTepBasax) 3a
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nepuop 1962-2005 rr., MHTepIpeTanys Bapualuil «reoleHTpa» U JOIrONePUOgUYeCKUX
bryKTyanmit yriaoBoit CKOpocTu 3eMIn.

[TocTpoeHue maaHeTapHBIX MoOfeseil rpaBuTanuonHoro monsa 3emmu (IT13) aBmsa-
eTcsl OfHON 13 (yHaMeHTaAbHbIX HAyYHBIX 3ajad reopes3uu. CospmaHye BBICOKOTOY-
HBIX IPaBMMETPUIECKMUX IPUOOPOB (aOCOMIOTHDI OA/IMCTUIECKNIT X OTHOCUTE/IbHbIE
rpaBMMETPBI) U COBEPLIEHCTBOBAHME METOROB KapTorpadyupoBaHus IPaBUTALVIOHHOTO
1o/ 3eM/Iu MO3BOMIAIOT CO3/jaBaTh LUQpPOBble Mofien, Xxapakrepusymome ITI3 Ha ee
TBeppoit noBepxHocTy. Ilox undpooit mopenpio ['TI3 moHnMaeTcs yrnopsagoueHHas co-
BOKYITHOCTDb AVICKPETHBIX 3HaYeHMIT OJHOI MM HECKONbKUX ee XapaKTepUCTUK B y3/Iax
PaBHOMEPHOI CeTKM MEpUIMAHOB U Mapajuleieil B eUHOI CUCTeMe KOOPAMHAT, BBICOT
U TpaBUMETPUYECKO CUCTeMe, 3alMICAHHBIX Ha MAUIMHHBIN HOCUTETb B YCTaHOBJIEH-
HOM ¢opMmare, CONPOBOXKIaeMasl aITOPUTMOM VHTEPIOMALNHU, 00eCIeunBAIOLINM I10-
JlydeHVe IPOMEeXXYTOYHBIX 3HAUEHNIT 9TUX XapaKTePUCTUK C HEOOXOAMMOI TOYHOCTBIO
[8]. ITocne cTporoit MaTeMaTM4ecKoii 06pabOTKY Pe3y/IbTaTOB M3MepeHNIT Ha IYHKTaxX
TpaBUMETPUYECKON CeTU IO/Ny4YaloT ypaBHEHHbIE 3HaueHMs aHOMa/Mil CUJIbI TsDKEeCTU
(ACT), koTopbIe 3aTeM CrielMaTbHbBIMI METORAMY MHTEPIIOUPYIOT B Y3/IbI PETYISPHON
CeTKM MepUAMAHOB U mapajuieneil. Takas nokanbHas mopend I'TI3 B celicMoomacHOM
Y TeKTOHMYECKM aKTVBHOM peTVOHe MOXXeT CIY>KUTb OCHOBOJ /I TeOMHaMI4YeCKOTO
MOHUTOPUHTQ, 3aK/II0YAOIIET0cs B IIepeolpe/ie/IeHN ¢ 3a5aHHOI BPeMEHHOI JUCKPeT-
HOCTBIO JaHHBIX JIOKATbHOJ MOJIeNM B paifOHe VMCCIeSOBAHNI, YTO MTO3BOIUT CBOEBpe-
MEHHO BBIABUTH lepopManyu 3eMHOIt Kopbl. Mopenu I'TI3 TpebyroTcs Ay pelieHns 3a-
Ia4 TeOAVHAMUKM U TPaBYMETPIYECKO pa3BelKy ITOIe3HBIX VICKOIIaeMBIX.

Ha BopHBIX aKBaTOPMAX MOPeIl ¥ OKeaHOB MCIIO/Ib3YIOT CIYTHUKOBbIE METOMIbL: aHA-
113 BO3MYLLEHMII OPOUT IO JaHHBIM TPAeKTOPHOTO CTIE)KEHNS B CUCTEME «3eMISI—CITyT-
HVK» WM «CITy THUK—3eM/Isl»; CHYTHUKOBAs aIbTYMETPIs; aHa/IN3 BO3MYILIEHNIT OpOUT
10 ME>XCITY THUKOBBIM aHHBIM TPAaeKTOPHOTO CIIeXKeHMs (110 IMHIAM «HUSKUI — BBICO-
KIil», <HU3KMIT — HU3KUII») onpefeneHus mapameTpos ['TI3.

BricoTs! reonma WGS-84 ompenerneHsl Ha 3eMite o TpamnenysaM fo 10 mo gonrore
u mmporte. ['TI3 I13-90 mpencrasieHo B BUfe IapaMeTPOB HOPMA/IbHOTO ¥ aHOMAJIBHOTO
nornert. HopmanpHOe rpaBUTAllIOHHOE [TOJIe MeeT iBe (POPMBI: B BUfIe HOPMMPOBAHHBIX
TapMOHMYECKUX KO3(hDUIMEHTOB HOPMAaTbHOTO TOTEHI[MAA M B BUMIE CUCTEMbBI CEMM
TOYEYHBIX Macc.

Cpeny MHOXeCTBa IPOEKTOB M3Y4eHNA I0/IA CUIBL TAXKeCTU C MIOMOILbI0 CITYTHU-
KOB IOBBIIIIEHVIE TOYHOCTH U e TaIbHOCTY MOCTPOEHMS IIaHETAPHBIX IPaBUTAI[MOHHBIX
Moperneit cBa3pIBaloT ¢ npoekTamu CHAMP (15.07.2000 — Hay4Ho uccenoBaTenbckmit
reoneHTp ITorcpama), GRACE (17.03.2002 — coBMecTHBIIT IpoeKT NASA 1 HemeLKoro
[[eHTpa aBMallMOHHBIX U KocMmyeckux rmonetoB (DLR)) u GOCE (Espomeiickoe Kocmu-
yeckoe AreHTcTBO — ESA), peanusyomymyu MeTOR CIYTHUKOBOJ IpaglieHTOMETPUN
[9]. IpaBuTanMOHHOE O 3eM/IM IIPEACTABIISAIOT B BUle TapaMeTPOB HOPMaJIbHOTO (31-
JIUIICOUIAIBHOTO, OTHECEHHOTO K 001[e3eMHOMY S/I/IMIICOU/Y) I aHOMA/IbHOTO ITOTIEN.

B cBA3M ¢ nony4YeHMeM BBICOT U3 CIIYTHUKOBBIX OIpefie/ieHNi1, OTCIUThIBAeMbIX OT
MIOBEPXHOCTY SJUINIICON/IA, TIOCTPOEHIe TOYHOTO Ieoyia 110 IPaBUMeTPUYECKIM TaHHBIM
uMeeT 6OTbIII0e 3HAYEHE /TSI HOCTPOEHMS €NUHOI MUPOBOI CUCTEMBI BBICOT. B HacTos1-
Ijee BpeMsl BBICOTBI OTCUUTHIBAIOTCS B OOMBLIMHCTBE CTPAH OT CPEJHErO MHOTOJIETHETO
YPOBHA MOps, OIpefie/IAeMOr0 Ha YPOBHEMEPHBIX MIOCTaX ¥ OTIMYAIOIIUXCA B PasHBIX
MOpsIX Ha MeTp U 6oree (TONMbKO Ha Tepputopuy EBpomsl cymiecTByeT mopsgka mecs-
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TU CUCTeM HOPMAa/IbHBIX BbICOT). Vicnonb3zosanne 'HCC ¢ maHHBIMM BBICOKOTOYHOTO
TPaBUMETPUYECKOTO TeoMa M03BOJIAET PELINTh 3Ty Mpob/IeMy Ha KaueCTBEHHO HOBOM
ypOBHe.

Ha cariTe HaljMOHATbHOTO ar€HTCTBA F€ONPOCTPAHCTBEHHBIX MCCIENOBaHMIT MuHN-
crepctBa 0o60oponsl CIITA (NGA) omy611KOBaHBI pe3y/IbTaThl CO3IaHNs HOBOJ IPaBM-
tanyoHHoi mogenu 3emnu — EGM 2008 crenenn 2160. Mogens EGM 2008 BkiodaeT
IeTajbHble TPaBUTAlMIOHHbIE aHOMAaINM B paspellieHnn 5’ X 5’ 1 UCIONMb3yeT COBpeMeH-
Hble Pe3y/IbTaThl HOBBIX IIPOEKTOB B 00/IACTU M3y4YeHN IPaBUTAIMOHHOTO MOA 3eM-
M — CIyTHUKOBBIX pemreHnii Ha 6ase GRACE, CHAMP. OHa BK/II04aeT y/rydileHHbIe,
IIOTTy4Y€HHbBIE U3 aIbTUMETPUY, aHOMAIN CUTIBI TSXKECTH.

VccnepoBanns 6eIOPYCCKUX YYeHBIX, IOKasamy, 4To Mopenb EGM 2008 MOXKHO
YCIIELITHO MCIIONIb30BATh /IS pelleHns pAfa Teofe3ndecKnx 3ajad (mepecyeT reopesu-
YeCKMX BBICOT B HOPMaJbHble WIM OPTOMETpPUYECKNUe; pefyLpOBaHMe Pe3y/lIbTaToB
NVHENHBIX ¥ YITIOBBIX M3MEPEHMII C TIOBEPXHOCTY 3€M/IN Ha IIOBEPXHOCTb 3€MHOTO 3JI-
JUIICOMJA; BbIYMCTIEHME TIONPABOK 3a IepeXofi 0T aCTPOHOMUYECKOTO a3¥MyTa K Teofie-
3U4YecKoMy asumyTy) [10].

V3y4eHneM KMHEeMaTU4eCKIX 3aKOHOMEePHOCTel e OpMIUPOBAHIIS 3 MHOI ITOBEPX-
HOCTH C LIe/IbIO IPOTHO3MPOBAHMA 3eMJIETPSICEHMIA B HAllIeNl CTpaHe Havyayy 3aHMMaTbCsA
nonBeka Hasap [11]. B ceilcMOaKTMBHBIX pailoHaX OBUIO CO3IaHO HECKOTBKO [ECATKOB
reogyHaMn4Iecknx (mporuoctmdyecknx) nomuroHos (I'JIT), Ha KOTOPBIX BBHIIOTHAMNCDH
aCTpPOHOMO-Teofie3sndecKye ¥ TpaBuMeTpudecKue n3aMepenna. Ha reonyHaMmuyecknx mno-
nuronax ctpaH CHI, na Kamuarke n CaxanuHe onpepieieHbl 3aKOHOMEPHOCTU CBA3M Jie-
¢dopmaruit 3eMHOI IIOBEPXHOCTM C CEIICMIYECKOI ¥ BY/IKAHUYECKOII aKTMBHOCTBIO [12].

B HacTosmee Bpemsa ¢ ucnonbsoBanueM GPS B Mype BBIIIOTHEHO MHOTO ITPOEKTOB
10 reofiuHamuKe. B my6mmkarum [13] mpuBeneHbl HEKOTOpbIe CBefleHMsI O paboTax I0
GPS-reognnamuke, npoBoguMbix MHcTuryToM ¢usuku 3emnu PAH mo CpenuseMHo-
MOPCKOMY AJIBIVIICKOMY TOSICY. [IIMHBI IMHMUIL, 110 KOTOPBIM BBIYUCTISUINCH edpopma-
uuu, coctasyanu 300-500 k. [l paitonos Kaskasa cerb GPS nossonuna onpenenntsb
HedopMalMOHHbIEe XapaKTEePUCTUKYU B pesyinbraTax HaOmofeHuit B 1994, 1996, 1998,
2000 rr.

V3y4eHne nocnenefHUKOBOro nopbeMa GeHHoCKaHAMY BeieTcs yxe 6oree 300 jer,
OKOJIO CTa JIET J/IA KOIMYECTBEHHOI OLIEHKM VICIIONIb3YIOTCS AHHbIE YPOBHEMEPHBIX I10-
CTOB U NPEeUV3NOHHBIX HUBeNMpoBoK. C 1989 r. HaunMHaeTcA HOBBIN 3Tall MHCTPYMEH-
Ta7IbHOTO CIIyTHMKOBOTO M3y4eHusA OeHHOCKaHANN.

Aprop ny6nukanumu [13] ormeuaet, 4To GPS-TeXHOMIOTMY HACTOSAIIETO BpeMeH) He
06ecreunBaOT pelleHns CyLIeCTBEHHO 6oJiee BaXKHOI 3a/jladyl — U3Y4YeHMs Pa3BUTHUA
CeiicMMYecKoro Ipolecca B I/IaHe KPaTKOCPOYHOTO ¥ OIepaTMBHOrO IIPOTHO3a 3eMile-
TpsceHnit. OH IPUBOAUT yCIOBUSA, KOTOPBIM JOKHBI y0BIeTBOpATh GPS-cetn n ya-
CTOTa HAOMIONEHS B HUX.

Texnorennsle I'/III cosmaroTcst Ha TeppuUTOPUM, HMOABEPraOIIENCA IepeMelleHII0
6onbux Macc BemjecTBa. Cpepgy Hux Boiessiior [TITT BeicokoHanmopubix I9C, pacmo-
JIO>KeHHDIX B 30HAX IOBBIIIEHHON CeJICMUYHOCTH. TeXHOTeHHbIe IOIMTOHbBI CO3[AI0TCA
B MeCTaX 3KCIUTyaTalyl MeCTOPOXX/IeHMI! II0/e3HbIX MCKOMIaeMbIX U MHTEHCUBHOTO MC-
IOTb30BaHMA NOf3eMHBIX BOJ,. IIpOBOAMTCA MOHUTOPUHT ¥ HA MOPCKMX aKBAaTOPUAX.

B ropsbIx paitoHax U B MeCTaX CO CJIOKHBIMU TUAPOTEOTOTMYECKIMY YCIOBUAMU
IpY IPOEKTUPOBAHUM TUPOTEXHUYECKUX COOPY>KEHUI M aTOMHBIX 37IEKTPOCTaHIIMIA
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reofie3N4ecKIii MOHUTOPVHT HaulHaeT IPOBOAUTHCS 10 Hada/la CTPOUTENbCTBA COOPY-
YKEHWIT, COIIPOBOXK/IAeT MX CTPOMUTENbCTBO M KCIUTyaTanuio. [Ipu Bribope cTBOpa s
coopyxeHuit Caano-Illymenckoit I'9C g1 npoBepky NposABIeHNT HEOTEKTOHMYECKIX
IBVDKEHMII B perMoHe OBUIO BBIIIOTHEHO BBICOKOTOYHOE HuBenypoBaHue I kmacca. Hu-
Be/IMPOBaHMe OBUIO BBIIIOIIHEHO II0 CXeMe TeKTOHMYEeCKUX O/IOKOB ¥ pa3IOMOB, COCTaB-
TeHHOII MOCKOBCKMM TOCYZApPCTBEHHBIM YHMBepcuTeToM [14]. Pesynbrarsl um aHamms
KauecTBa NIPOBefleHHbIX JIEHTMIPOIIPOEKTOM BBICOKOTOYHBIX HUBEIMPOBAHMI B IIEPUOJ
¢ 1967 mo 1980 r. He BBIABMIN PE3KO BBIPa)KEHHBIX HEOTEKTOHMYECKNX JIBVDKEHMII Ha
y4acrtke crpoutenbcrsa [DC.

TpamnunoHHBIe reofe3NyecKye MeTOIbI LIMPOKO JMCIONb30Ba/INCh B TH/IPOTEXHN-
4eCKOM, IIPOMBILIJIEHHOM ¥ IPaKIaHCKOM CTPOMUTENbCTBE /I HAOMIONeHNs 32 YCTOM-
YJMBOCTBIO CKJIOHOB JIONNMH [15], omonsHeBbIMM Ipoueccamu [16], moBeneHmeM IpyHTOB
B 30HaX MHOTOJIeTHEll Mep3/I0ThL [17] 11 Ha APyrUX TepPUTOPUAX.

YeTBepTb BeKa IPOBOJATCA MCCAENOBAHMSA METOLOM KOCMIYECKON Pafyo/IoKaIy-
oHHoI1 fuddepentmansroi nureppepomerpun (KPIN) (SAR — Synthetic-aperture ra-
dar) [18] pnst usydenns gedopmariyii 3eMHON IOBEPXHOCTY IIOCTIE CUIBHBIX 3eMIETPs-
cenmit [19], n3BepiKeHMIT By/IKaHOB, OII0/I3Hel [20], MPOK/IagKy FOPHBIX BBIPA60TOK [21],
TOOBIUY TIO/IE3HBIX VICKOTIaeMbIX (YIist, HedTu, BOfBI), M3ydeHMs gedopMariuii moBepx-
HOCTM MeTaIo/I/ICOB Ha 3HAYNTE/IbHBIX IVIOMWANAX [22] ¥ APYrUX mpudnH gedopMaiuii.
Mertopmom KPIIV ompenensoTcss OTHOCUTENbHBIE MISMEHEHNs B penbede 3eMHOIT TOBEpX-
HOCTY Ha OCHOBAHUM M3MEHEHU 32 HEKOTOPBII MHTepBal BPEMEHU 3apeTUCTPUPOBaH-
HBIX aMIUINTYR 1 (a3 OTPaKEHHBIX OT 3eMHOJI IOBEPXHOCTU 30HAVPYIOLIVX CUTHAIOB.
Ins ucnonpzoBanua Metofa KPIAV B HacTosAlee BpeMsA MPUMEHAIOTCA CITyTHUKOBbIE
cuctemsbl ERS, Radarsat, JERS, SIR, ALOS (PALSAR).

KomriekcHoe n3ydyeHne u KaprorpadyupoBaHye IPUPOSHBIX PeCypPCOB 1 9KOIOTU-
JeCKNX yC/IOBMIT HECKOMBKO [eCATIIETHII IPOBOAV/IOCh HA OCHOBE MaTepnaioB KOCMI-
4ecKol cbeMKM rocueHTpoM «IIpupona». HempepbiBHOe U yckopsomeecs: (yCunmuBao-
Ijeecs) BO3JEICTBIE aHTPOIIOTEHHOTO BO3/IEIICTBMA Ha IPUPOJHbIE OOBEKTHl TpedyeT
OIlepaTMBHOTO KOHTPOJIA 3a HUMU. B Ioc/egHue gecsTuaeTus Takoil KOHTPOJIb BBIION-
HAETCA C MOMOIIbI0 PasHOBPEMEHHBIX a9pPOKOCMUYECKMX HaOMofeHnit (MOHUTOPVHT
CPeACTBaMM AMCTAHIIVIOHHOTO 30HAVPOBAHMA) 32 0C000 OXpaHSIEMBIMM HPUPOSHBIMU
reppuropusamu (OOIIT) [23]. Cpenu Hux, HanpuMep, TOCYAAPCTBEHHBIE IIPYPOJIHBIE 3a-
MOBETHUKY «J[eHEeXXKUH KaMeHb», «CTonbb» [24].

Hayunoe o6ocHOBaHMe IPOBeAEeHNA MOHNTOPUHIA reorpagyeKnx 00beKToOB 1 CO3-
faHuA MHPPACTPYKTYpbl MPOCTPAHCTBEHHBIX AAHHBIX. MOHUTOPMHI reorpaduyeckmx
(IpMPOMHBIX ¥ COLMATBHO-9KOHOMINYECKIX) 00BEKTOB B HACTOSII[ee BpeMs BBIIIOMHSAET-
Cs1 Ha TOCYAapCTBEHHOM U OTPAc/ieBOM ypPOBHsX. «[0CyapcTBeHHbIN Tonorpaduaecknit
monntopuHr (I'TM) — oprannsoBaHHOe Ha TOCY/JapCTBEHHOM yPOBHE IIOCTOSHHOE, pe-
IIaMeHTMPOBAaHHOE, HeIIpephIBHOE KapTorpaduyeckoe C/Ie)eHue 3a COCTOSHIEM U U3-
MEHEHUAMM MeCTHOCTY Ha OCHOBE KOCMUYECKON ¥ PYroil MHPOpMaINH, TOTy4aeMoii
B O/IM3KOM K peaqibHOMY Maclutabe BpeMeH, ollepaTuBHOe kKapTorpaduposanue 3aduk-
CMPOBaHHBIX M3MEHEHUI Ha LUQPOBOII ieXXypHOU Tonorpadudeckoir ocuose (IIJTO)
Y pEerucTpanys BBIABICHHBIX M3MEHeHMII B 6a3e JaHHBIX M3MEHEHUI 0OBEKTOB MeCT-
noctu (BJ] IOM)» [25].

B kauecTBe MCXOHOM MHGOPMAINMM UCIIONb3YIOTCS MaTepyanbl AMCTAaHIVIOHHOTO
sonpupoBanus 3eman ([33). OnTrko-anekTpoHHble KocMudeckye cHumku (KC) momy-
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YAIOTCS C OTeYeCTBEHHBIX U 3apyOeXKHbIX KocMudeckux anmaparos (KA). B Hacrosiuee
BpeMsA B OINEPATMBHON SKCIUTyaTalluM HaxopATcs oTedecTBeHHble KA «Pecypc-IKb»,
«39nextpo-JI», «Meteop-M», «Kanomyc-B», «Pecypc-IT» u 3apybexxusie «MODIS», «Ra-
darSAT-1SAR», «<ALOS PALSAR», «ISESat», «<ERS» u np.

basoBeiM anemeHToM cucteMbl I'TM sBisiercss MHQOpPMAaLMOHHO-IIPOrPaMMHBII
xkommnekc (MIIK), peanmsanusa KOTOPOTO OCYILIECTBIAETCA B IIPOTPaMMHOI cpefie
«'MIC-ITaHOpama». AKTyanusanus 6a3 IpOCTPAaHCTBEHHBIX JAHHBIX 1 IO/jep>KaHMe UX
Ha aKTyaJIbHOM YPOBHeE OCYILIeCTB/IAETCA B COOTBETCTBUM C IVITAHOM BefeHusa I'TM.

B Poccun ¢popmupoBanme MHPPACTPYKTYPhl IPOCTPAHCTBEHHBIX AaHHbIX (VIITM)
U co3faHye 6aHKOB IPOCTPAHCTBEHHBIX JAHHBIX B Ka4yeCTBe TOCYAapCTBEHHBIX MHMOP-
MaLMOHHBIX PeCypCOB IIPeAyCMaTpPUBAIOCh 3aBepiunThb B 2015 1. [26]. Tlop nHpacTpyk-
TypOJi IPOCTPAaHCTBEHHBIX JaHHBIX Poccuiickoit Pegepanuy NOHMMAeTCs TEPPUTOPU-
aIbHO pacrpefieieHHas cucremMa cbopa, 06pabOTKM, XpaHEeHNs U MPELOCTABIEHNS 0~
TpeOUTeNAM IMPOCTPAHCTBEHHBIX JAHHBIX (aKTya/lbHBIX IM(POBBIX TOIOrpauyecKmx
KapT, Mofienelt penbeda 1 OpTOPOTOCHUMKOB).

B cooTBeTCTBMY C IPMHMMAEMBIMM Ha TOCYAaPCTBEHHOM U MEX/yHapOJHOM ypOB-
He koHUenuysamu VIl npencrapser coboit cucTeMy, MMEIOLYIO HAIVIOHA/IbHBII, pe-
TMOHA/IbHBIN ¥ MyHMIMIAAbHbI ypoBHM. B VIl mo60ro ypoBHA LieHTPaNTbHOE MECTO
3aHMMAIOT KaTajIoTy MeTalaHHbIX, CO3/laBaeMble /IS 00jIeryeHns Mmoucka reorpagude-
CKMX MHPOPMALMOHHBIX PECYPCOB IO UX onucanuaM [26-29]. Passurue UII B PO Ha-
XOZIUTCS Ha HAa4yaJIbHO CTafiMM.

B 6moxaiiieit mepcrieKTHBe aKTyanbHOe 3HaYeHMe VIMeeT IIPOBeJjeHie MOHUTOPVH-
ra pUPOJHBIX 0O'bEKTOB, KOTOPBIl B COBPEMEHHBIX YC/IOBMAX BBINOTHACTCS TOIBKO Ha
CIlelIaIbHbIX KTI0UeBbIX Y9aCTKAX MM CTAIMOHAPHBIX nmomuroHax. OcHoBolt s ¢op-
muposanus VIIJ] Mo>xeT C/Ty>)XUTh OOTraTblil OIBIT, HAKOIIEHHBII CO BPeMEHM IIPefiIo-
JKeHus 3aBepywoiero kadenpoit kaprorpadun MI'Y, mpodeccopa K. A. CanuieBa, Ha
BTOpOM cbe3fie Teorpaduueckoro obuectBa CCCP B siHBape 1947 T., co3maBaTh KOM-
IUIEKCHBbIE reorpaduyeckne aTiackl ¥ B3a¥MOCBA3aHHbIE CepyUM KapT IPUPOJBI, COLM-
aIbHO-9KOHOMMYecKue KapTsl [30].

CucreMHOe reonHpOpMaIMOHHOEe KapTorpadupoBaHye Hayanock B 90-x rr. XX B.
¥ IPOJIO/DKAETCS B HacTosllee BpeMs. bonbiune paboThl 0 KapTorpagupoBaHMIO Ipu-
POJBI BBIIIOTHEHBI TeorpadmyecKuMu leHTpamy — VHcturyToM reorpadmun Cnbmpcko-
ro oTfeneHns AKafeMuu HayK M JIeHMHIPaJCKMM TOCYAapCTBEHHBIM YHUBEPCUTETOM.
Axamemnk B.b.CovaBa BHeC CyIIeCTBEHHBIN BK/IaJi B TeOpuio KaprorpadupoBaHus
IPUPOJADI U KOMIIEKCHOTO Kaprorpaduposanus Crubupu, [Janpaero Boctoka n Poccun
B uesoM. IIpodeccop A.T. Vicauenko o6ocHoBan nanpmadToobpasyrommii 6a3uc Kapro-
rpa¢upoBanus npupopst [30].

B pab6ote [31] nmpexncTaBieHbl TeOpeTUYECKUe OCHOBBI ¥ BO3MOXXHOCTH IpaKTIde-
CKOJT peanuaanyy Kaprorpado-aspoKoCMIIeCKIX TeXHOTOTMIT MOHUTOPYHTA ITISIMA/Ib-
HOJI cepbl BHICOKOTOPbS C MCHOMb30BAHNEM Ha3eMHBIX BO3JYLIHBIX U OpOMTa/TbHBIX
OMCTaHIMOHHBIX MaTepuanioB, OIpefie/leHbl apaMeTpbl, XapaKTepU3yIollye 3BOIOLII0
oneneHeHMs Inbopyca.

Ob6ereorpadmuecknit 6mox VI comep>xuT HabOPBI JAHHBIX, BXOHALINE B -
POBYIO MOZIeZIb MECTHOCTH Tonorpadudeckoit kapTel. TemaTudecknit 6710k MOXKET MIMeTb
HEeOIPaHMYEHHBIIl 00'beM C Y4eTOM TOTO, YTO ChbeMKI IPUPOIHBIX 00BEKTOB I SBICHMI
OT/INYAIOTCA OONBIINM pasHOOOpasyeM (TeoornyecKye, BKI0Yaole reoMopponorn-
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JecKye, aHOMa/IMiI MarHUTHOTO ¥ TPaBUTAIVIOHHBIX II0/Iel, TeKTOHMYEeCKIe, ITOTIe3HbIX
MICKOIIaeMbIX, IIOYBEHHOTO IIOKPOBA, IPYHTOB, PACTUTEIbHOCTH, IIOBEPXHOCTHBIX BO[,
¢aynbl u ip.). Ha mokanpHOM ypoBHe 6a3oBbie gaHHble VIITJ] PO oxBaraT TONbKO Teppu-
TOPMM KPYITHBIX TOPOJOB.

Co3paHue Ha BCIO TEPPUTOPUIO CTPaHBI U AajbHellee copepuieHcTBoBanme VI
TO/DKHO COIPOBOX/IATbCS MX MHTETPAlyeil ¥ CO3JaHMeM HOCTYIHBIX A/ LIMPOKOTO
Kpyra [0/Ib30BaTe/ell aKTya/lbHbIX TeONPOCTPAHCTBEHHBIX JAHHBIX Ha 6ase cOBpeMeH-
HBIX MTHPOPMALMOHHBIX TEXHOJIOTHIL.

OnHOIL M3 CTIOXKHENIINX 9KOJIOTMYEeCKUX NpobiieM sB/sAeTCs co3faHme 3¢ PeKTus-
HOJI CHCTeMbI KOHTPOJISI OKPY>KaIollleil Cpefibl, BKII0YAIOLIell IIPOrHO3 3eM/IeTPACe NIt
U OIIOJI3HE}! B palfoHaX KPYIHBIX IIPOMBIIIICHHBIX IIeHTPOB, HACETEHHBIX ITYHKTOB, TPY-
OOIPOBOIHBIX CUCTEM U TPAHCHOPTHBIX MAaTUCTpAJIel, Ifie CYIeCTBYeT YTpo3a MacCOBOI
TUO€TN TIOfielt ¥ SKOMOTMYEeCKUX KaTacTpod.

BaskHerimmit KOMIIOHEHT IIPUPOSHON Cpefibl — 3eMJIA B 3HAYUTETLHOI Mepe oIpesie-
JIIeT COCTOSIHME BCeil IPUPOAHOI OOCTAHOBKM U OT/E/IbHBIX BUIOB IIPUPOSHBIX pecyp-
coB (11ec, BOfja, paCTUTENbHOCTD, )KUBOTHBIN MMP). MOHUTOPYHT 3eMeb — 3TO CHCTeMa
Pery/LIpHBIX HaOMIONEeHNI 32 COCTOSHIEM Y BBIAB/ICHUEM U3MEHEHMIT 3eMe/IbHOrO POoH/a
He3aBJCYMO OT IIPaBOBOTO PEXMIMA VI XapaKTepa MCIIOIb30BAHN C LIE/IbI0 IPeRyIIpexe-
HJA M YCTPaHEHMsI HeTaTYBHBIX ITOC/IEACTBUI B IIPUPOHOI cpefie. MOHUTOPUHT 3eMeb
ABJIAETCS] TOCYAAPCTBEHHBIM MEpPOIPHATIEM II0 YIPAB/ICHNIO 3€Me/IbHBIMI pecypcamu,
KOTOpOe IIPeRyCMOTPEHO CT. 67 3eMenbHOro Kopekca Poccuitckon ®epgepaunu [32], u o
IOJDKEH BBIOMHATLCA Ha OCHOBE ITIOCTOSHHO AelicTBYoIMX 6asoBbix cranumit THCC.

AxryanbHOe 3Ha4yeHMe B HACTosllee BpeMs MMeeT MOHUTOPUHI 0OBEKTOB HeJpo-
nonb30BaHys enboBbix 30H PO. baswl gannbix Takoit [VIC, 04eBUAHO, JO/KHBI IMETD
pasIMyHble TeMaTHdecKye OI0KM: CUTYalMOHHbIN, PUSUKO-TeorpapuIecKmit, TeoIorn-
JeCKMil, 9KOHOMMKO-Teorpadmaeckuii n fp. IIpyu aToM crnegyer MMeTb B BUJY, UTO €C/N
IIOBEPXHOCTH CYIIN 0003peBaeTcss Ha3eMHBIMMI U AVMCTAHIVIOHHBIMY CPefiCTBAMU CheM-
KU U JOCTaTOYHO XOPOIIO M3y4eHa, To 06mmk 70,8 % 3eM/IM CKPBIT OT HEIOCPeCTBeH-
HOTO HaO/MIOfeHMs, ONMCAHNS, MSMEPEHMsI U OCTAETCs ellle HelOCTaTOYHO 1 HepaBHO-
MepHO M3y4eHHBIM. IIpOBOAATCA MOHUTOPUHIOBbIE MCCTIEOBAHNA OTHE/NIbHBIX yIacTKOB
1m1ebHOBBIX ¥ OEPErOBBIX 30H, Ifie OCHOBHBIMM IPUYMHAMY VX M3MEHEHWIT SB/ISAIOTCS
aHTpornoreHHsle pakropel. Hampumep, 3a mepuop 1984-2000 IT. mpoBezieHa OLleHKA M3-
MeHeHu1 6eperoBoro jaaHAamadTa 1 COCTOSHUSA OCHOBHBIX SKOJIOTMYECKV 3HAYMMBIX
KOMIIOHEHTOB Npn6pexHoit 30Hb KpacHoro mops B Erunre (kopasmtoBble pudbl, MaH-
TPOBBIE 3apOC/IN, MOPCKIe TpaBbl 1 Makposopopocn) [33]. ViccnenoBanme u KapTorpa-
¢upoBaHme penbeda fHA B MO3HAHMM IIPUPOALI MIPOBOTO OKeaHa pPacCMaTPUBAIOTCS
KaK OffHO 13 6a30BbIX HampaBieHuit [34].

BeiBoppl. 1. B coBpeMeHHBIX yC/IOBUAX MOTPEOHOCTD B MOHUTOPUHTE IIPUPOITHBIX
¥ TEXHOTEHHBIX 00BEKTOB IIOCTOSHHO BO3PACTaeT, TaK KaK 3TO 00YC/IOB/ICHO HOTy4YeHN -
eM MHGOpMaIUI, B IIEPBYI0 O4Yepe/b, CIOCOOCTBYIOIEl IIPeSOTBPAIeHIIO IIPYPOHBIX
U TEXHOTEHHBIX KaTtacTpod.

2. HayuHoe obecnieyeHre MOHUTOPUHIAa 00eCHeYMBaeTCsA HaIM4MeM BbIIIEe OTMe-
YeHHBIX TEXHIYECKIX BO3MOXHOCTEN UCCIeOBAaHUIA.

3. B HacTosmee BpeMs MCHONMB3YeTCS HECKONbKO I€OLeHTPUYECKUX OOIIe3eMHBIX
CUCTeM KOOPAMHAT, IO3BO/IAINIVX IIPOBOAUTD IT00A/TIbHBII MOHUTOPUHT 3eMIN U ee

cep.
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4. Oco6oe 3HaUYEHME MMeeT V3y4eHNe MO/ CUJIBL TSKeCTH 3eM/IM Ha IUIaHeTapHOM
U JIOKQJIbHOM yPOBHAX.

5. Ilpn mpoBeneHun KapTorpado-reofe3nyeckoro MOHUTOPUHTA Ha PErMOHaTbHOM
U JIOKQJIbHOM YPOBHSIX HEOOXOIVMMO CO3/jaBaTh KaTagoru MHGPacTPyKTYpbl IPOCTPaH-
CTBEHHDIX JAHHBIX.

B saxmodyeHne cnefyeT OTMETUTDb IMOCTOSHHO YBEIMYMBAIOLIMECS BUABI MOHUTO-
PUHTa IPUPORHBIX U TEXHOTEHHBIX 0OBEKTOB, OOIIECTBEHHBIX SIBJIEHMIT U X BO3pacTa-
o1yio pornb. MHpopmalus, nonydaemMas OT HUX, CIIOCOOCTBYET IPaBUIbHOI OpraHn3a-
LM XO3AVICTBEHHOI ¥ COLUMATIbHOM XM3HU YE€/IOBEYECTBA, PENOTBPAIeHNI0 IIPUPOLI-
HBIX, TEXHOT€HHBIX U 9KOJIOTMYECKNX OeCTBMIL.
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