PA3PABOTKA OJIE3EHbIX MCKOIAEMbIX

V]IK 622.83:[528.2:629.78]

WCCJEIOBAHUE TEOAMHAMMYECKHUX IBUKEHUM CORS
I OBOCHOBAHUSA METOAUKHN KOHTPOJIA ITPOIIECCA .
CABU/XKXEHUA HA MECTOPOKAEHUAX YPAJIBCKOTI'O PETUOHA

IMTamxun A.A.

Wnctutyt ropuoro aena YpO PAH, r. EkarepunOypr, Poccust

Annomayus. TlpuseneHo penieHne TPOOIEeMbl BHIOOpPa OMOPHBIX PENepPOB sl KOHTPOJISI MPOIIEcca CIBHKEHHUS,
KOTOPBIE MOT'YT CYMTAThCSI OTHOCUTEILHO CBOOOIHBIMU OT BJIMSHHS €CTECTBEHHBIX M TEXHOTEHHBIX JI€(pOPMAIIMOHHBIX
MPOIIECCOB, COTPOBOKIAIONIMX Pa3paboTKy rry0OKO3aeralonX MECTOPOKICHUH Ypana. JIJis 1enei mpakTHIeCKOro
HCIIONTB30BAHMS TIPHUBSI3KA OTIOPHBIX PENepoB HaOIIOaTeNbHBIX CTAHIHH K ceTH |GS MoXkeT OBITh OCYIIECTBIIEHA C HC-
none3oBanueM CORS (Continuously Operating Reference Station) mocrossHHO AEHCTBYIONMIMX OMOPHBIX CTAHIIUH,
HAKOIUICHUE JAHHBIX Ha KOTOPBIX MPOUCXOAUT B KPYTJIOCYTOYHOM PEKUME.
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cTOpoKAeHwus, onopHbIi penep, GPS, CORS.
Beenenue

ITpu KOHTpOJIE Tpolecca CABMKEHHUS HA TOPHO-
JOOBIBAIOIINX TPEANPHATUSIX OJHUM W3 OCHOBHBIX
BOIIPOCOB SIBJISIETCS BHIOOP M OOOCHOBaHHE METOIH-
KH HHCTpyMEHTaIbHBIX n3Mepenuii [1]. KiroueBoii
npoOJIeMoil MpH 3TOM SIBISIETCSl BBIOOP OMOPHBIX
(MCXO/IHBIX) PENepoB, MPOCTPAHCTBEHHOE MOJIOXKE-
HHUE KOTOPBIX OCTAETCs HEU3MEHHBIM Ha BECh MEPH-
0]l MOHHUTOPHHIOBBIX HAONIOACHUH U CBOOOIHO OT
BIMAHUS 1e()OPMALMOHHBIX IIPOLIECCOB KaK €ecTe-
CTBEHHOT'O (KPHUIIOBBIC MOJBIIKKH), TaK M TEXHOT'CH-
HOTO (COTPOBOXKIAMOIINX Pa3pabOTKy MECTOPOXKIC-
HHST) TPOKMCXOKAeHHUs [2].

Uepapxudeckn OnovHass CTPYKTypa IOPOTHOTO
MAaccHBa, SBISIOIIAACS BMEIIAIOMIEH Cpeloil MecTo-
POXKAEHUI IMOJNE3HBIX MCKOMAEMBIX, HPEeJONpEaesieT
(opMHpOBaHHE B MACCHBE TOPHBIX MOPOA, HAIPSIKEH-
HO-Ze()OPMHUPOBAHHOTO COCTOSIHHS, TIPU 3TOM B YCJIO-
BUSIX HApYIICHHUS MEXOJIOUHBIX CBSI3€H IPOMCXOIUT
JneopMHUpOBaHUE Cpellbl 0 TPAaHMIAM CTPYKTYPHBIX
6nokoB. IIpu macimTabHON pa3paboTKe MeCTOpOXKIe-
HHUH TIOJIE3HBIX MCKOIAEMBIX IOJBIKKH, BBI3BAHHBIC
CYMMapHBIM BO3JICHCTBHEM E€CTECTBEHHBIX U TEXHO-
TeHHBIX (DaKTOPOB T€OANHAMUYECKHX IPOIECCOB, J0-
CTUTaOT 3HAUUTEIIBHBIX BEJIUYHMH.

COBpeMeHHLIe reoJMHAMHUYCCKHE IBHKCHUSA

OKCnepUMeHTANbHBIMU  ucchegoBanusmu U
YpO PAH BbIsiBNICHBI Ba BUJa COBPEMEHHBIX I€OIH-
HAMHYECKHX IBIDKEHHN — TPEHIOBBIE (KPUIIOBHIE) U
IUKTAIHEIE. TPEeHIOBbIE ABIDKSHUS B BHJIE B3AMMHBIX
TIOZIBIKEK COCEMHUX CTPYKTYPHBIX OJIOKOB MacCHBa
TOPHBIX MOPOJ] C OTHOCUTEIBHO MOCTOSTHHBIMH CKOPO-
CTbIO Y HAIIPABJICHUEM B TEUCHUE MPOJIOJLKUTEILHOIO

" MccnenoBanyst BHIONHEHE! B COCTABE MHTEIPAIMOHHOTO mpoekTa Ilpe-
sumuyma YpO PAH Ne 12-11-5-2050 u rpanta POOU Ne 14-05-00324.

MPOMEXYTKA BPEMEHH, COIMOCTABUMOTO CO CPOKOM
CIyO0bI 00BbekTa. [UKITHYHBIC MBHXKEHUS HOCST IO-
JIMTAPMOHUYECKHUI XapaKkTep M CIIAratoTcs U3 MHOTO-
YHCJICHHBIX 3HAKOIICPEMCHHBIX )IBI/I)KCHI/Iﬁ C pa3HbIMHA
YacTOTaMM U aMIUIUTyJaMU NICPEMEIICHUS B IUKJIaX.

TpeHmoBbie IBUKEHHS MOTYT MMETh KaK ecTe-
CTBCHHYIO TIPUPOaY, OOYCIOBJICHHYIO TEKTOHHYE-
CKUMHU IOJBWXXKAMH II0 TIpaHULIAM CTPYKTYpPHBIX
OJIOKOB, TaK U TEXHOI'CHHYIO, OOYCJIOBICHHYIO Tic-
pepacnpeercHiIeM HanpsHKeHUH U aedopManuii B
MOPOJTHOM MAaCCHBE TOJ] BO3JICHCTBUEM TOPHBIX pa-
00T, OTKAYKH MOJ3EMHBIX BOA M JIPYTUX (PaKTOPOB.
3adukcupoBaHHBIC HHCTPYMECHTAILHBIMU METOAMU
BEJIMYMHBI TPEHIOBBIX CMEIICHUH COCTAaBJIAIOT OT
0,5 MM/roj TSI UMEIOIIIUX €CTECTBEHHYIO MTPHPOLY,
10 200 Mmm/Tof UTs TEXHOTEHHBIX [2].

KopoTkorneproiHble UKINYHBIC BHKCHHS UMeE-
FOT LIUPOKUHA MOJUTapMOHUYHBIA CIEKTP YacToT C
[IPOIOJDKUTEILHOCTEIO UKIOB OoT 30-60 ¢ g0 1 4,
HECKOJIbKMX YacoB, CYTOK M Oosice. MaKkcHMabHbIC
AMIUTUTYIbl BEPTHKATBHBIX CMEIICHUH JOCTHIAIOT
85-100 MM, ropmzoHTanbHbBIX 50-65 MM, a Makcu-
MaJbHBIC JeOpMaIii, BBI3BAHHBIC CMEIICHHUSIMH,
JOCTUTAIOT MO PaCTSHKEHUIO—CKATUIO 1,2:103, 1o
Hakiony 2,5-107,

CoBMeCTHOE BO3JICHCTBHE 000X BHUJIOB T€OMHA-
MHUYECCKUX I[BI/DKCHI/Iﬁ IpuaacT MaCCUBY T'OPHBIX I10-
PO ¥ 3eMHOM TOBEPXHOCTH IMOCTOSIHHYIO TIOIBYIK-
HOCTh, KOTOpasi BBICTYIIaeT KaK ecTecTBeHHas (opma
CYILIECTBOBAHMS TeONorndeckoit cpemsr (puc. 1). ITTox
WX BO3JCHCTBHEM B MACCUBE TOPHBIX MOPOJ, UMEFO-
IIEM HePapXHUUYECKU ONOYHYIO CTPYKTYPY, MPOTEKaeT
KOMIUIEKC CIIOKHBIX TEOMEXaHMIECKHX MPOLIECCOB, U3
KOTOpBIX Uil OE30IMacHOCTH OOBEKTOB HEIPOIIOIH30-
BaHMs UMEIOT 3HAUCHHE. JICCTPYKIIUS, CaMOOpPraHu3a-
IHisl, TIEPEXOJT B TUKCOTPOITHOE COCTOSTHHE U KOHIICH-
Tpalysi TeOAMHAMHYCCKUX JBIKCHUN B TPaHUYHBIX
30HaX CTPYKTYPHBIX OJIOKOB.
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Puc. 1. TpeHOOBbIE U LIMKNWUYHbIE reOAMHAMUYECKNe ABMKEHUA NO pe3ynbTaTaM MOHUTOPMHra
Ha NOCTOAHHO AencTByoLen GPS cTaHumu EkatepuHbypra

HccienoBanme reoaMHAMMYECKHX IBUKEHUH

[lo neWCTBYIOIIUM HOPMATHUBHBIM JIOKYMEHTaM,
pErIaMEHTUPYIOIMM TPOSKTHPOBAHUE U CO3JaHUC
HaAOJFOMaTeNTbHBIX CTAHIMHA JUISI KOHTPOJIS TIpoliecca
CIBW)KEHHS, CUMTACTCS, YTO OIMOPHBIA perep, Haxo-
JIIIAICS HA PACCTOSIHUU JaJieeé YeM TPEXKPaTHOM
TIIyOrHBI pa3pabOTKH, HE TIOABEPIKEH BIHSHHUIO TOP-
HBIX PabOT, UCXOJS U3 3TOIO MCXOMHBIC MYyHKTHI I'€0-
JIE3MYECKON M MapKIIEHIEPCKOW CETH, HAXOIAIIUeCcs
BHE MYJIBJIBI CABIKEHISI, CIUTAIOTCS a0COJIOTHO He-
TTOJBIKHBIMU B TNTAHOBOM M BEICOTHOM IIIIOCKOCTSIX.

Ha ceronssiimiauii geHs MPU KOHTPOJIE 3a MPO-
IIECCOM CJIBIDKEHUS Ha TOPHBIX mpeanpustusx Poc-
CHU TIPUMEHSIOTCS METOJUKH, pa3paboTaHHble B 60-
x romax XX Beka uHctutyrom BHUMMU. [leiicTBy-
romas peaakius «MHCTPYKIUY 110 HAOIIOACHUIM 33
CABI)KEHHUEM TOPHBIX IMOPOA W 3€MHOW IMOBEPXHO-
CTH TIpH TOA3EMHOW pa3paboTKe PYIHBIX MECTO-
pOXICHHIT»  yTBepXkKAeHa  ['ocroprexHam3opom
CCCP B 1986 r. Pa3Butue coBpeMEeHHOH MpUOOp-
HOW 0a3bl — AIEKTPOHHO-ITU(PPOBBIX TAXEOMETPOB U
HUBEJIMPOB M KOMITJIEKCOB CITyTHHKOBOHW T€0/IC3HH
MTOCTAaBHJIO MHCTPYMEHTANbHBIC M3MEpPEHUS Ha Ka-
YECTBEHHO HOBEIM YPOBEHB, OJTHAKO MPU TOM T€O-
JIe3NYECKUe TOCTPOCHUS OMUPAIOTCS Ha penepa,
HaXOoIAIIHeCs Ha aeopMupyeMoM Maccuse [3].

®DaKTUYECKH COBPEMEHHBIMU HCCJICIOBAHUSIMHU
B 00J1aCTH T'€OMEXaHUKHU JIOKa3aHO, YTO (OPMHUPO-
BaHHE HAMPSKEHHO-IEPOPMUPOBAHHOTO COCTOSHHS
B 00JacTH HEIPOIIOJIb30BaHUS MOAYUHIETCS Oojee
CJIOXHBIM T€OMEXaHUYCCKHM TIPOIIeCCaM, BIIUSHUE
KOTOPBIX PacHpOCTpaHICTCS HA 3HAYUTEIBHBIC TEp-
putopun. Tax, WUI'J[ YpO PAH Teopernueckn
000CHOBAaHO W MHCTPYMCEHTAIHHBIMH HU3MEPECHUSIMHU
YCTaHOBJICHO, YTO Je(OPMHUPOBAHME ITOPOIHOTO
MacCHBa, BBI3BAHHOE TOPHBIMUA pabOTaMH, OXBAThHI-
BaeT TEPPUTOPUHU TUIOMIAABI0 HECKOJIBKO COTEH
KBa/IPaTHBIX KWIOMETPOB [4]. B 3TuX ycioBusx uc-
MOJIb30BAaHUE B  KAueCTBE OIOPHBIX ITyHKTOB
HAOMOJATeTFHOW CTAHIIMKA PETepoB, MPOCTPaH-

CTBEHHOE IIOJIO)KEHHE KOTOPBIX SBJISETCS HeCTa-
OWIIBHBIM, TIPOBOJUT K HETOJHOMY Y4YeTy IapameT-
POB TIpoIiecca CABMKCHUS.

B mocnenHue To/bI, B CBSI3U C PA3BUTHEM CHCTEM
CITyTHHKOBOT'O TTO3UIIMOHMPOBAHMUS M IIMPOKHM BHEI-
pEHHEM UX B MapKIICHICPCKO-T€0Ie3MICCKYI0 MPaK-
THKY, TOSBHJIACh BO3MOKHOCTb TIPU TPOHM3BOJICTBE
MOHUTOPUHTOBBIX HAONIONCHUH 3a pPa3BUTHUEM IIPO-
1ecca CIBIDKCHUS TIPUBSI3KU HAOJIOJATENIbHON CTaH-
MM, PACTIOJIOKEHHOW B MYJIbJIe CIBH)KCHHS WM TIPH-
OOPTOBOM MacCHBE, IPON3BOIUTH OT HCXOJHBIX ITyHK-
ToB, Kak mpaswio ['T'C (rocynapcTBeHHO# reose3nye-
CKOM CETH), PacIoJIOKCHHBIX BHE 30HE BIIMSHHUS TOp-
HBIX paboT. OfHAKO B 3TOM Cliyuyae MHHHMH3AIIUS
BIIUSIHUSL Ha MPOCTPAHCTBEHHOE TIOJIOKEHHE OTIOPHBIX
perepoB TEXHOTCHHBIX (DAKTOPOB HE MPUBOIUT K
HEU3MEHHOCTH MX IOJIOKEHHUs BCIICACTBUE BO3JICH-
CTBHSI €CTECTBCHHBIX (DAKTOPOB, TAKMX KAaK KPUIIOBBIC
TIOJIBIDKKH TIO TPAHUIIAM CTPYKTYPHBIX OJIOKOB.

TpeHnoBbIe JBIKEHUS ONPENEIAIOTCS Ha OCHOBE
aHaJIM3a U3MEHEHHH MPOCTPAHCTBEHHBIX MPUPAIICHUIA
koopauHaT (BekTopoB) AX, AY, AZ MeKIy IMyHKTaMK
Te0/IC3NYECKUX CETeH WM CIIeHAIbHO 000pYIOBaH-
HBIX PerepoB HAOMIONATEIBHBIX CTAHIIN, BHITIOJIHEH-
HBIX B IPOMEXKYTKAX MEKIY OBTOPHBIMH IUKJIAMH
u3MepeHuit (puc. 2).

Hcnonp30BaHne KOMIUIEKCOB CITyTHUKOBOM T'€0-
nesunn GPS u GLONASS mno3BomsieT onpenessTh
CIBW)KEHHS MEXIy MYyHKTaMH MOHHTOPHHTOBOIL
TeOJMHAMHYECKOW CETH C TOYHOCTBIO 10 1-3 MM B
Pa3oBOM pEXHME, TPH JOJITOBPEMEHHBIX Herpe-
PBIBHBIX MOHHUTOPHHTOBBIX M3MEPEHHAX TOCTUTaeT-
cst Touroctb 70 0.1 mm/roz. [lonydeHnHsie B pe3yinb-
TaTe MHCTPYMEHTAJbHBIX HaOmonaeHui nedopma-
[IMM WHTEPBAJOB C HWCIOJb30BAHUEM MaTeMaTH4e-
CKOT'O arnmnapaTa MEeXaHWKH CIUIOIIHOM Cpeibl MOTYT
OBITH TIPe0Opa30BaHBl B TEH30PHOE IPEACTABICHUE
neopMaMoOHHOTO TOJISE C BBIICIICHUEM TJIaBHBIX
KOMIIOHEHTOB TeH30pa nedopmanwmii. B ciygae, ec-
IM HEOOXOIUMO OIpe/eCHHE BEIMYMH M Halpas-
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JICHWI BEKTOPOB TPEHAOBBIX JIBW)KCHUH, T€OAC3HYC-
CKasl TIPUBS3KA OTIOPHBIX PEIEPOB HAOIIONATELHOM
CTAaHIIMM M MX a0COJIOTHOE IMO3UIMOHUPOBAHHUE
OCYIIIECTBIISICTCS OT IYHKTOB TJ100aibHo# cetu |GS,
MPOCTPAHCTBEHHOE MOJIOKEHUE KOTOPBIX OMPEaes-
eTcs B TMHAMHU4IecKo# cucteme koopauHar I TRF.

Puc. 2. MeToanka onpeaeneHnst COBPeMEHHbIX
reogMHaMU4ecKnx ABMXKEHUN (A) 1 BbISBNEHUs
AKTUBHbIX TEKTOHMYECKUX CTPYKTYP (B)

IIpocTpancTBeHHAs1 NPUBA3KA
OIOPHBIX pPenepoB

B xoe vccaenoBanuii Mo WAEHTH(HUKAIIMHA OTHO-
CHTEBHBIX Ae(OpMAIHii ¥ YCTAHOBICHUH X B3aHMO-
CBsI3U ¢ aOCONFOTHBIMHU TMOJBM)KKAMH ObLIa OIpesienie-
Ha BO3MOXHOCTh IIOCTPOCHMS HAOJIIOJIATENIbHBIX
CTaHIIMIA, TPOCTPAHCTBCHHAS TPHBA3KA KOTOPBIX
OCYIIIECTBISIETCS OT IMyHKTOB TodambHol cetn 1GS,
aOCOJTIOTHBIE KOOPANWHATHI KOTOPBIX OMPEICTSIOTCS B
JTMHAMUIeCKon crcteme koopaunar I TRF.

Ha VYpane Haxomurcst Tonpko onHa IGS cranmus,
JUTMHA BEKTOPOB JI0 IPYTHX, CTAOMIILHO PabOTAIOIINX
crarmmii MOBN (Mocksa), ZECK (3emenuykckast),
NVSK (Hosocubupck) u SELE (Anmarsr) cocrapsier
1600-1800 kM, moatoMy Jyiss oOeCIiCUCHUS HEe00XO-
JIMMOM TOYHOCTH KOOPIMHATHBIX OMpPECICHNI He00-
XOJIUMO TIOJICpKaHHue 0a30BbIX MPHEMHUKOB B KPYT-
JIOCYTOYHOM DPEXKHUME, YTO HE BCEraa JOCTIDKMMO B
PEATBHBIX TIOJICBBIX YCITOBHUSIX.

Jns  nened MNpakTHYECKOrO  HCIIONb30BAaHUS
MPUBSA3KA OMOPHBIX PENEepoB  HAOIOJATEIBHBIX
cranmmii kK cetd |GS MoxeT OBITH OCyIIeCTBIIEHA C
ucnonb3oBannem CORS (Continuously Operating
Reference Station) mocTosHHO AEWCTBYIOMIKUX OMOP-
HBIX CTaHIUM, HAKOIUICHWE IAHHBIX HAa KOTOPBIX

MPOUCXOJIUT B KPYTJIOCYTOUHOM pexrme [5].

Tax, s mectopoxxkaenuit Cpeanero u HOxuoro
Ypasa npussi3Ka OMOPHBIX PEEPOB HAOTIONATETHHBIX
CTaHIIMH MOXET OCYHIECTBISTHCS C UCIIOJIb30BAHUEM
noctostHHO ieiicTBytonmx GPS cranmmii, paborato-
umx B Exarepun0Oypre, Uensouncke, Hmxaem Tarmmne
u jp. Ilpu 3toM cpenHe-KBajpaTHyecKas ONIMOKa
OIIpE/ICIICHHS TTPOCTPAHCTBCHHBIX KOOPJIUHAT, MO pe-
3yJIbTaTaM CTaTHCTUYECKON 00paboTku cepru u3 10
CYTOYHBIX U3MEPEHHIA, COCTABIISIET 2—3 MM 110 KayKIOMH
KOOPJIMHATHOM OCH B T€OLIEHTPUUYECKOM CHUCTEME KO-
OpIIUHAT, YTO SIBISIETCS JIOCTATOYHBIM ISl aOCOOT-
HOW TIPUBSI3KM HAOIIONATEIBHBIX CTAaHIUA W TEO/H-
HAMHYECKHUX TOJMTOHOB [6].

[TockoJibKy OCHOBHOM OCOOEHHOCTBIO MCCIICIO-
BaHUs JehopMaIuii MOPOTHOTO MacCHBa B MOHHUTO-
PHUHIOBOM pEXHME SBJICTCS MHOTOKpPaTHOE, OT
IUKJIa K [UKITY, BBITOJHEHHWE TOYHBIX TI'eOie3Hye-
CKUX U3MEPCHUN Ha OJJHHMX U TeX )K€ MyHKTaX CCTH,
M0 OJIHOM Tporpamme paboT ¢ NalbHEWUIINM aHaJIU-
30M M3MEHEHUU TIEOMETPUYECKUX B3aUMOCBS3EU
MEXJy perepamMu, MPH BHIMOJIHEHUH HCCIICIOBAaHUH
OTCYTCTBYET HEOOXOAMMOCTH II€PEBOJa KOOPIUHAT
pernepoB HAOMIOJATENBHOW CTAHIMU B MPHHATYIO
CTATUYHYI0 TOCYIApPCTBEHHYIO WM MECTHYKO CH-
CTEeMy KOOPAMHAT C YCTaHOBJICHHEM JIOCTATOYHO
CIIO)KHBIX KOX(pHUIHMEHTOB Tepexoja MExay cTa-
THYHOM U TUHAMHUYECKOM crcTeMaMu (pUC. 3).

OnHUM W3 OrpaHWYEeHHH, MPENATCTBYIOIIUX
MIHPOKOMY MPHUMEHEHHIO TIPUBSI3KH ONIOPHBIX pere-
POB HaOMrOaTENBHBIX cTaHuu K cetu |GS, sapiser-
Cs1 HeOOXOIUMOCTh HCIOJIL30BaHUS B KA4eCTBE CBsI-
3YIOIIETO 3BE€HAa MOCTOSIHHO aericTByromux GPS-
CTaHIIUU WU MOJIepKaHKe 0a30BbIX MPUEMHHUKOB B
KpPYTJIOCYTOYHOM PEKUME, UTO HE BCETAa JOCTYIKHU-
MO B peallbHBIX TOJIEBBIX YCIIOBHSAX. B HacTosIiee
Bpems B UI'JI YpO PAH npoBogsTcs uccienoBaHus
M0 BO3MOXXKHOCTH BBICOKOTOYHON NPHUBS3KH OIOP-
HbeIX perniepoB kK cetu IGS ¢ wmcmonk3oBaHueMm Jo-
KaJbHBIX 0a30BbIX CTAHIMH, COCTOSIINX M3 JBYX W
Oosnee cMHXpOHHO paboTaromux GPS-npueMHHUKOB.
Kak mpaBwiio, mpu MpoBEICHHMH MOHHUTOPHHIOBBIX
HAOJIOICHUI 00ECIIEUNBACTCS HAKOMJICHUE CITYTHH-
KOBBIX JTAHHBIX HA TOJEBBIX pe(hEePEHCHBIX CTAHIIM-
X B TEYCHUE HECKOJBKUX AHEH moapsia, mo 8—10 u
Ha CEpUI0, YTO JaeT MPEANOChUIKU )i UX HUCIOJb-
30BaHMS B KAYECTBE MIEPEXOTHOTO 3BEHA B TPUBSI3KE
K TTI00AJTLHBIM T'e0JIC3HYECKUM CETSIM.

IMocraBneH psi SKCIIEPUMEHTOB, B XOJIE KOTOPBIX
MpopadaThIBAINCH ATbTCPHATUBHBIC BapUAHTHI TeOjIe-
3UYECKON TPUBSI3KH OMOPHBIX PETIEPOB IeoIMHAMUYE-
CKUX TTONMUroHoB Bricokoropckoro I'OKa, Kaukanap-
ckoro ['OKa u [TyHrHHCKOTO MTOI3EMHOTO XPaHMIIHIIA
rasa, mpH 3TOM YCTAHOBIICHA MPUHIUNUAIBHAS BO3-
MOYKHOCTb TTOTyYCHHS KOOP/IHAT MOJIEBBIX CTAHIMHN ¢
TOYHOCTBIO TIOPSIIKA 5 MM OT IYHKTOB TJI00aIbHON
ceru |IGS, B HacTosiee BpeMsi MpopabaThIBAIOTCS Ba-
PHAHTHI PAKTUYIECKON peah3alliy.
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Puc. 3. Cxema reoguHamuyeckoro nonuroHa r.EkatepuHbypra ¢ nocTosiHHO AenCTBYOWMMU GPS-CTaHUMAMM:
1 - nocTosiHHO AencTBylowme GPS-cTaHuum; 2 — penepa reoaMHaMUYECKOro NOJNIUIOHa;
3 — TEeKTOHUYECKME HApYLUEHMA

3akiouyeHune

Pazpaborana meronnka aOCONIOTHON MPUBS3KH
OTOPHBIX PENEepPOB HAOIIOAATEIBHBIX CTaHIMHA K
CORS st LEeHTpUPOBAaHUS W OPUCHTUPOBAHUS B
ITUHAMHYECKOH CHCTEME KOOpIWHAT ceTeil Oolee
HU3KOTO MEPAPXUYECKOTO YPOBHS, OXBATHIBAIOIINX
HETMOCPEICTBEHHO MYJIbY CABIIKEHUS MPU MO3EM-
HOM W MPUOOPTOBOW MAacCHB MPU OTKPBITOM CITOCO-
0ax pa3pabotku. Mcroyib30BaHUE B KaYECTBE reoie-
3MYECKON OCHOBBI OTIOPHBIX PEIIEPOB JJIsT KOHTPOJIS
Mporecca CIBUKEHHS, KOTOPBIE MOTYT CUUTAThCA
OTHOCHUTCIIbHO CBO6OI[HI>IMI/I OT BIJIMAHHUA €CTC-
CTBCHHbBIX U TCXHOI'CHHBIX I[e(bopMaHI/IOHHI)IX po-
IIECCOB, COMPOBOMXKAAMONINX pa3paboTKy Tryboko3a-
JISTAIONUX MECTOPOXKIECHU Ypaia, MO3BOIUT 00-
Jiee TIOJHO YYWTHIBaTh BJIMSIHAE HETaTUBHBIX I10-
CJICICTBUI BEICHHUS TOPHBIX paboT.
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STUDY OF CORS GEODYNAMIC MOVEMENTS TO SUBSTANTIATE CONTROL METHODS
OF THE DISPLACEMENT PROCESS IN DEPOSITS OF THE URAL REGION
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Abstract. This paper gives a solution to the problem
of choosing survey marks to control the displacement
process, which can be considered relatively free from the
influence of natural and man-made deformation processes
accompanying the development of deep deposits of the
Urals. For the purposes of a practical use survey marks of
monitoring stations may be bound to the IGS network
using CORS (Continuously Operating Reference Sta-
tions), which ccontinuously accumulate data.

Keywords: process of displacement, modern geody-
namics, deformation processes, ore deposits, survey
mark, GPS, CORS.
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PA3PABOTKA ®U3UKO-XUMHNYECKHNX OCHOB
KOMINVIEKCHOTI'O UCITOJIB3OBAHUA
BBICOKOMATI'HE3UAJIBHBIX CUAEPUTOB

Knouxosckuii C.I1., CmupuoB A.H., CaBuenko U.A.

Marnuroropckuii rocyjapcTBeHHbIH TexHuueckuil yausepcutet uM. I'.J1. Hocosa, Poccus

Annomayus. B cratbe IpUBEICHBI PE3YJIbTATH UCCIIEAOBAaHNH, KOTOPBIE MOTYT OBITH MOJI0KEHBI B OCHOBY MOJIEP-
HHU3aLUK HbIHE NMPUMEHSEMOI TEXHOJIOTHH, WIIM UCIOJIb30BaHbl [UIsl pa3pabOTKH OCHOB TEXHOJIOTMH KOMIUIEKCHOMH me-
pepaboTKH BHICOKOMAarHe3HWaJbHBIX CHAEPUTOB, YIOBJIECTBOPSIOIIEH COBPEMEHHBIM JKOJOTHYECKUM TPeOOBAHMUSM.
YcraHOBJIEHO, YTO PUMEHEHHE pa3pabOTaHHBIX NIPUHIMIIOB I IIepepadOTKU CHACPUTOBEIX pyA bakaiabckoro mecro-
POKICHHUS MO3BOJISIET MOTydaTh J(Ba MPOAYKTA: JKENEe30pYIHBII KOHIEHTPAT C COACpIKAaHHEM jkellea Ha ypoBHe 60%
(mpotue 50-52% 1o npUMEHsIEMO# TEXHOJIOTHH) U MarHe3uio, ¢ COAepKaHUEeM OKCHIa MarHus He Huwke 98%.

Kntouesvle cnosa. cuaeputoBas pyaa, OKCHA MarHus, 00Xur, BbILETaudBaHUe, YrOIbHAs KUCIOTA, MarHesnodep-

PHT, MarHe3uOBIOCTHUT, PEHTI€HOCTPYKTYPHBIN aHAIH3.

BBenenne

[TpobieMa MOBBIIEHHUS] KAYeCTBa, KOHKYPEHTO-
CIOCOOHOCTH U pocTa 00bEMOB MOTPEOICHUS JKee-
30pYHOTO CBHIPbsi BBI3BIBAET HEOOXOAMMOCTbH BO-
BJICKaTh B MPOU3BOJACTBO PYZbI, KOTOPBIE IO TEM
WIY MHBIM NPUYMHAM HE MOTJIM OBITh HCIIOJIb30Ba-
HBI B METAJUTypPTrUH WM UCIOJIb30BAJIKMCh B OIPaHU-
YCHHBIX 06BeMaX. K TtakoBBIM OTHOCATCS CUACPUTEI
C BBICOKHM COJIep)KaHHEM OKCHJa MarHus, Harpu-
Mep pyabl bakambckoro mecropoxaeHus (Poccws,

YenstouHckasi 0071acTh), 3aMachl KOTOPBIX COCTABISIIO
cbimie 1 mupa T. BakansCkue CHAEPUTHI OOTamaroT
BBICOKOM CTAOMJIBHOCTHEO XUMHUYECKOTO COCTaBa, HU3-
KHM COZep’KaHWeM BpemHBIX IpumMeceit: hocdopa me-
nee 0,05%, ceper 0,1-0,3%. B To xe Bpems copepxa-
HHE OKCHJIa MapraHiia B HUX A0Xoaut 10 2%. Bcé ato
nenaer OaKaIbCKUE CHIACPUTHI TIEPCIIEKTUBHBIM ChIPh-
€M KaK U TOJTYy4YCHUS BbICOKOKAUYCCTBCHHBIX CTaJIeI\/lI,
TaK U pEeATM3alM{ MPOIECCOB MPSMOr0 BOCCTAHOBJIE-
Hus xkene3a. OCHOBHBIM MPEMSTCTBUEM, OrPaHUYNBA-
IOIIUM [IHUPOKOE MCIONIb30BaHNE OAKATLCKUX CHICPHU-
TOB, SIBIISICTCSI OTHOCUTENILHO HU3KOE COJCPKaHHE JKe-
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