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Llenpto naHHOI pabOTHI SABJISIETCS OLIEHKA MHOTOJIETHUX TTPOIOJIXKAIOIIMXCS U3MEPEHUI YCKOPEHUST CUITBI
TSDKECTU Ha PyHIaMEeHTaJIbHOM IpaBUMETPUYECKOM ITyHKTe “JIeqoBo™ M MyHKTaX IIEPBOIo Kjlacca IrpaBU-
MeTpuueckoii cetu P®. HabromeHsI BBITIOHSTIOTCST aOCOIOTHBIMU T'paBUMeTpaMU HauMHAsI C CEPEINHbI
CeMMIECIThIX TOOB I10 HacTosliee BpeMs. [lokazaHo, yTo Ha myHkTe “JlemoBo” 3a mociaenHue 45 j1eT Ha-
GJIIOICHHOE 3HaUYEeHWEe YCKOPEHMST CHITBI TSKECTH UMEET TPEHIT K YMEHBIIIEHUIO, IO HAIlTUM OIIeHKaM 3Ha-
yeHue cHu3miaoch Ha 32 Mklan. IlpuBeneHbl pe3yabTaThl CpaBHEHUSI U3MEPEHUIT Ha TpaBUMETPUUYECKUX
MMYHKTaX IepBOro Kjiacca Ha Tepputopun Poccuu, mpoBeneHHBIX B BOCBMUIECSTHIX FO/1aX MOC/ie BO30OOHOB-

JICHUA noaacpKaHus CETU C UBMEPCHUAMM.
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CTHU, TpPaBUMETPUYICCKAA CETh.

DOI: 10.31857/S0002333723060091, EDN: MZFCAD

BBEIAEHME

B mocnienmtee Bpemst reopu3nNKM BCeTo Mupa 001b-
II0€ BHUMAaHUE YACJSIOT BOIIpOCaM T'€ONMHAMUKMU.
DTO CBSI3aHO C TEM, UYTO C U3MEHEHUEM KJIMMAaTa Ha-
OJIIOIaloTCsT HE TONBKO yBEJIMUeHUEe YpoBHSI Mupo-
BOI'O OKe€aHa, HO 1 JIOKAJIbHbIE TepopMaliy IOBEpX-
HOCTU 3eMJIM, NPUBOISIINE K U3MEHEHUIO CUJIBI TS -
XKECTH.

Ecnu nepunonnyeckue uaMeHeHUsT 3HAYEHUI CH-
JIbI TSDKECTU MOXKHO 3apaHee BbIUMCIUTD IIyTEM MC-
MNOJb30BaHUSI pPa3IUYHBIX CIOCOO0B [Pukurake,
1979; YeukwuH, 1990; FO3edoBuy, Oropomnona, 1980],
TO OIIpeAcIeHUE HeTIPUINBHBIX U3MEHEHUIT BEI3bIBA-
et TpyaHocTtu. Eme B 1953 r. npodeccop JI.B. Copo-
KUH nucan: “Ims ckopeiIero pemneHns BoIrpoca o
BEJIMYMHE TAKMX BEKOBBIX (HEIIEPUOAUUYECKUX) U3-
MEHEHMI CUIIBI TSKECTU OYEHb KeJIaTeJIbHO CTaBUTh
IMOBTOPHBIE, BO3MOXHO, 00JjIee TIIaTeIbHbIE OIpeae-
JIEHUSI CWIbI TSDKECTH B HECKOJBKUX M30paHHBIX
nyHkrax” [CopokuH, 1953].

TaK, HaIlpuMep, 1Jid M3y4YCHUA N3MCHECHUA CUJIbI
TAXKECTU M3-3a PCrUOHAJIbHOI'O IIOAHATHUA B DeH-

HockaHauu [Miiller et al., 2012] B TeueHue OoJiee Msi-
TH JIET NPUMEHSUICS KOMIUIEKC TeO(pU3MIEeCKUX U
reoJe3nYeCcKX METOI0B. B Hero Bxoauiau Hapsioy co
CIYTHUKOBOU WHGpoOpMallMeil, HenpepblBHONW WH-
dopmanueit GPS-nabmoneHMIA, TaHHBIMY TTPUINB-
HBIX CTaHLIMU, nHpopMalus o6 abCOMIOTHBIX U3Me-
peHngx O6omee yem B 30 myHkrtax CKaHOIWHABUM.
B pesynbraTe OblIa OLlecHEeHAa TOYHOCTh PaOOTHI KasxK-
JIOTO METOo/Ia M JOKa3aHO JIOKAJIbHOE MOAHSITUE 3€M-
HOM MOBEPXHOCTHU 3TOro perrnoHa. OnHa U3 TUIOTE3
CBSI3bIBACT 3TO MOIHSTHE C “TIOCTJIEIHUKOBBLIM” TIe-
PUOIOM 1 pa3rpy3Koii B JaHHOM PETMOHE MacCChI JIN-
tochepbl CKaHAMHABUM. OTOT NOCTICAHUKOBBIM
“OTCKOK” OKa3bIBacT BIMSHHUE HE TOJHKO Ha BEPTH-
KaJIbHO€, HO U Ha TOPU3OHTAJIbLHOE IBVXKCHUS 3€M-
HOM KODBI.

B Poccuu o1 usydeHusi TpaBUTAlIMOHHOTO T10JIS,
¢urypbl 3eMIu U UX UBMEHEHUI BO BPEMEHU Cyllle-
ctByeT [ocynapcTBeHHas rpaBUMETPUYECKAsT CETh.

OIHUM U3 BaXXHEHIINX ITYHKTOB 3TOM CETU SIBJISI-
eTcs (yHOAMEHTAJIbHBI TPaBUMETPUUYCCKUI ITYHKT
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Puc. 1. PacnionoxeHne MyHKTOB U IMTOCTAMEHTOB B J1a00-
patopuu. OTHOCHTeNbHAsI BBICOTA TOCTAMEHTOB 0003Ha-
yeHa OyKBOi1 /1, TakK e IPUBEACHBI YCIIOBHBIE 0003HaYe-
HUSI TPaBUMETPUYECKUX MTYHKTOB.

“JlemoBO”, HA KOTOPOM C CEPEINHBI CEMUIECATHIX TO-
JIOB BBITIOJTHSIOTCS TpaBUMETPUYECKME HAOTIONEHUS.

YCJIOBUA MPOBEAEHUWA U3MEPEHUN

DOyHmaMeHTAJIbHBI TpaBUMETPUYCCKUIT ITYHKT
“JlemoBO” HaxOmUTCS B TAOOPATOPHOM KOPITyCe IKC-
neauumoHHon 6a3sel MD3 PAH B nmoMeleHuu rpa-
BUMeTpUYeckoil jaboparopuu [Boulanger et al.,
1974] Ha puc. 1 npuBeneHa cxeMa pacIiOJIOXKEHUS
rpaBUMETPUYECKOTO MyHKTa U IMTOCTAMEHTOB B JIa00-
paTopuu.

DdyHaaMeHTaJIbHBI TpaBUMETPUUYECKUIT TTYHKT
“JlenoBo” pacnonoxeH B 300 metpax ot Illenkos-
CKOTO 110CCE C MHTEHCUBHBIM JIBUXEHUEM, KOTOPOE
CO3J1aeT BEICOKM I ypOBEeHb MUKpOceiicM. MHoroseT-
HsIs IpakTUKa ybeauaa B TOM, YTO I'paBUMETpUUe-
CKUe U3MEPEHUSsI, BHINIOJTHEHHbIE B JHEBHOE BpEMS,
0COOEHHO aOCOJIOTHBIMU T'paBUMETpPaMU, OOBIYHO
MoJy4yalTcsl HU3KOM TouHocTu. [ToaToMy Habone-
HUYS TIPOBOAUIVCH B OCHOBHOM ¢ 20 9 Beuepa 10 6 4
yTpa.

YpoBeHb IPYHTOBBIX BOJ B paiioHe rpaBUMETPU-
YeCKOTIo MyHKTa CTaOUJICH 3a CUET MOoIaepKaHUsI Mo~
CTOSIHHOTO YPOBHS BOJIbl B OOIIIMPHOM BOJloeMe, pac-
MOJI0XEHHOM B COPOKa IMSATU METpax OT FPaBUMETPU-
YeCKOro MocTaMeHTa.

M3BecTHO, 9TO TIPH BEICOKOTOUYHBIX KaK a0COITIOT-
HBIX, TAaK 1 OTHOCUTEIBHBIX U3MEPEHUSIX CUJIBI TSKE-
CTH, Ha TIyHKTaX MPOBEACHSI U3MEPEHUIA HEOOXOIUMO
caMbIM TIIATEJIBHBIM OOpPa30M B3KCIIEPUMEHTAJIBHO

KOHEILIOB u np.

M3y4aTh pacrpeaeacHe TPaBUTALIMOHHOTO MOJIST HaT
roctaMeHTOM. BennuuHa HepaBHOMEPHOCTH pac-
npeaeaeHusI TIoJIsk MOKET BO MHOTO pa3 IPEBLIIIATh
TOYHOCTHBIE XapaKTePUCTUKU COBPEMEHHBIX TPaBU-
METPUYSCKUX MPHUOOPOB, U OCOOEHHO 3TO MOKET
MPOSIBIIATHCS IIPU COMIACOBAHUU PaOOT, BHIMOTHEH-
HBIX a0COIIOTHBIMU IPHUOOpaMU Pa3IMIHbBIX TUIIOB, a
TakXXe TPU CBSI3U 3TUX 3HAUCHUI CO 3HAYCHUSIMU,
MOJIYYEHHBIMU IIPU paboTax C OTHOCUTEIbHBIMU Ipa-
BuMeTpamMu [ApHaytoB, 1979; bynanxke, 1981; Xeii-
dew, 1981; Marson et al., 1981; Reicheneder, 1968;
Ireitman u op., 1984; Caruros, 1983; 1984a; 19840;
PykaBuinHukos, [1ymuna, 1982].

st ompeneneHusi peajbHOTO paclipelesieHUs
rpaBUTALIMOHHOTO MOJIsI HAJl TOCTAME@HTaMU B TpaBU-
MeTpUudecKoi JadbopaTopun JIemoBo ObLIN BBITTOJTHE-
HbI U3MEPEHUST MaJIbIX IPUPAIICHUI CUJTBI TSKECTH,
pPACIMOJIOXKEHHBIX KaK 0 BEPTUKAIU, TaK U B TOPU-
30HTaJIbHOM HAIlPaBJIEHUX C MCMOJIb30BAaHHUEM BbI-
COKOTOYHBIX KBaplEBbIX acTa3MPOBAHHBIX TI'pPaBU-
metpoB Comun [PykaBumnukos, Ilymmna, 1983;
1984; 1986]. I1o olLieHKEe MHOTOKPATHBIX U3MEPEHUI
B 3TUX paboTax, IMHEUHBII BEpTUKATbHBIN TPaIueHT
Hapg myHKToM 5035 cocrasiset 309.1 £ 1.0 mxTan/m.

B c¢BsI3u ¢ Bo3poclieit TOUHOCTbIO COBPEMEHHBIX
TPaBUMETPUYECKUX MPUOOPOB JIMHEMHOIO OIIpee-
JIEHUsSI BEpTUKAJIBHOTO IpaJiieHTa Ha rTpaBUMETpUYC-
CKUX IyHKTaX HeIOCTaTOYHO JIJISl yYeTa BIUSTHUS JI0-
KanmpHOTO mputsskeHust [Charles et al., 1995]. Kak
MpaBUIIO, IJisI y4eTa HEIMHEMHOCT BEPTUKAIBHOIO
rpagveHTa MCIOJIb3YIOT alIpoKCUMAIUIO MOJUHO-
MOM BTOPOI1 MJIN GoJiee BEICOKOM CTENEHU 110 U3Me-
PEHUSIM Ha MHOTHUX CTAaHLUSX, TOe YUCIIO CTaHIIW
0oJbllie TpeX B OTJIUYME OT PSIAOBBIX HAOIIONEHUIA,
[JIe YMCJIO CTAaHIIMIA He MpeBhIIIacT TpeX. Takoit moa-
XOI, UCITOJIb3YETCSI, HAIIPUMED, B KITIOUEBBIX CpaBHE-
HUSIX aOCOMIOTHBIX rpaBUMeTpoB [Jiang et al., 2009;
2012]. Apyroii moaxon npenjiaraetcs B padore [ Maki-
nen, 2010], tome BepTUKAIBLHBINA TPATUECHT MOICIPY-
eTCsl MPUTSKEHUEM TTOCTaMeHTOB. Takske BO3MOXEH
cnocob ompenelieHNsl TpagieHTa HEITOCPEICTBEHHO
1o MHTep(PEPEHIMOHHOMY CUTHAJIY B aOCOJIOTHBIX
OaJIMUCTUUECKUX TpaBUMETpax.

B 2015 u 2016 rr. padbotHukamu ®I'BY “lLleHTp
reoge3uu, Kaprorpadpuu u MI1J1” Ha Tpex cTaHLIMSIX
rpaBuMmeTrpamMu CG-5 Autograv ObUIM BBIIIOJIHEHBI
TMOBTOPHBIE OIIPeAeICHUS BEpTUKAIBHOIO I'pagrueHTa
YCKOPEHUSI CHJIbl TSIKECTM Ha TPaBUMETPUYECKOM
nyHkTe “JleqoBo”.

PesynbTaTroM HaOMOAeHUN SBISIIOTCS KO3(hbhu-
IIUEHTHI MOJIMHOMA BTOPOI CTeTIeHU, U TAaKUM 00pa-
30M (hOPMYITY TSI OTIpeeICHIS BEpTUKAITBLHOTO Tpa-
JIUEHTAa HaJ MapKoi ITocTaMeHTa MOXHO 3aIucaTrh B
clieayrolieM BUie:

8g, = 319.984 —7.30x 1071,

rme 4 — BbICOTa Had IIOCTAMEHTOM.
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HM3MeHeHMe 3HaYeHNST BEPTUKATBHOTO TpageHTa
HaJl TTOCTaMEHTOM MOXET ObITh BEI3BaHO KaK TEXHOTCH-
HBIMH, TaK M Teo(U3NIeCKUMM (haKTOpaMH, HarpH-
Mep, JIOKJTbHBIM TIOIBEMOM 3€MHOM TTOBEPXHOCTH.

Llerecoo6pa3HO BEITTOTHEHIE U3MEPEHUIT BEpTH-
KaJIbHOTO TpaaveHTa ¢ ycTaHoBKoi rpaBuMeTpa CG-6
Autograv Ha 60JIbllIEM KOJIUYECTBE CTAaHIMIA 1151 60-
Jiee TOYHOM aIlpOKCUMAIINN 3HAaYCHUSI BepTUKATb-
HOTO TPagleHTA.

Pacripenenenue mojisi Ha IIOBEPXHOCTU IIOCTa-
menTa 5035 mpencraBiaeHoO Ha pUC. 2, N30JIMHUM ITPO-
BeneHbl yepe3 3 mklan. HarnssgHo BUIHO, YTO moJie
JTaJIeKO He paBHOMEPHO, KaK 3TO CIIEAYeT U3 TEOPUU
[UI-78 ..., 1979; JleontneB, 2003]. AOCOMIOTHBII
SKCTPEMYM BEJIMYMHBI TTOJISI CUJIBI TSKECTU pacioja-
raercs B LIEHTpe IIOCTaMeHTa, a K KpasiM €ro 3Hade-
HMe yMeHbIlIaeTcs. Ha pacrnipeneneHue moist B 1aH-
HOM cJIy4ae OKa3bIBaeT BJIMSIHUE HE TOJIBKO (popma
nocTaMeHTa, HO 1M KOH(Urypamnusi ITOMeIIeHUs, B
KOTOPOM ITOCTAMEHT HaXOAUTCH.

ABCOJIFOTHBIE USMEPEHUA
HA ®YHIAAMEHTAJIbHOM
I'PABUMETPUYECKOM ITYHKTE “JIEJOBO”

C cepearHbl CEMUIECITHIX TOJOB Ha MIOCTAMEHTE
5035 ¢pyHIaMeHTaIbHOTO TPaBUMETPUUYECKOTO MyHK-
Ta “JlemoBo” mpoBOISITCS aOCOIIOTHEIE HAOIIOASHUS
YCKOPEHMS CUJIBI TSKECTU. BoIbIIIMHCTBO HAOMI0e-
HUM BeIMoHsUIUCH TpaBuMeTpoM I'ABJI 1 ero monu-
dukanmsamu crienuanuctamu MAuD® CO AH CCCP
[ApHayroB u ap., 1979]. C nossienueM B Poccuu
UMIOPTHBIX aOCOJIIOTHBIX TPaBUMETPOB U3MEPEHUS
TaK XK€ BBINOJHSUIUCH rpaBuMmerpamu FGS5 m AlQ
cneunamuctamu @OI'BY “lleHTp reome3um, Kapro-
rpacuu u U1 u ©UP3 PAH. CnudyeHue abcooT-
HBIX TPAaBUMETPOB BBIMOJIHSJIOCh HEOJHOKPATHO Ha
nyHkTe “JlemoBo”. IlocnenHee canyeHne OBLIO BBI-
nosiHeHo B 2002 r. CucteMaTuueckasi IorpeirHocTb
He mpeBbITana 6 Mxlai.

B Tabn. 1 npuBegeHbl OJaHHbBIE 00 aOCOIIOTHBIX
HaOIIOIeHNSIX Ha (PYHIaMEHTAJIbHOM TpaBUMETPU-
yeckoM nyHKTe “JIemoBO” M 3HAUCHUSI U3MEHEHUS
YCKOpPEHUSI C MOMEHTa Hadajla HaOJIoadeHUA.

Ha puc. 3 npencraBieH rpaduk MU3MEHEHUS BO
BpPEMEHHU BEIIMYMHBI YCKOPEHHS CBOOOTHOTO Maje-
HUS IIJIST 9TOTO ITYHKTa HaOIIOMeHUS.

M3 puc. 3 MOXXHO cenaTh BEIBOJ O TOM, UTO 34 IO~
ciemHue 45 netT yCKopeHMe CHITHI TSDKEeCTH Ha (pyHa-
MEHTAJILHOM TpaBUMETpUYECKOM MyHKTe “JlemoBo”
UMeEET TPEH K YMEHBIIIEHUIO, M0 HAIIMM OLIEHKaM
3Ha4YeHWe cHU3MWIOCh Ha 32 mklan. B atom ciygae
cpelHee U3MEHEHMEe CUJIbI TSDKECTH COCTaBIISIET OKO-
10 0.7 mxIl'an B ron. CuenaTh BEIBOI O MPUYUHAX Ta-
KOTO U3MEHEHMSI CUJIBI TSDKECTU MO JaHHBIM Ha Ofl-
HOM TOYKe 3aTPYAHUTEIHLHO. DTO MOXET OBITh KaK
TEXHOTeHHOE BO3AEMCTBUE, TAK U BO3MOXKHOE JIO-
KaJbHOE MOMHATHE TOYKU HaOoaeHs (yBeIndeHE
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Puc. 2. PacnipeneneHue moJjst CWIbI TSDKECTU Ha TTIOBEPX-
HocTtu noctameHTa 5035. M301uHUM TIpoBeneHbl yepe3
3 mxIan. [MorpemrHocts n3MepeHus coctaBmwia 1 mxla.

paccTossHUSI OT LeHTpa Macc 3eMuin). TexHOreHHOe
MPOUCXOXACHNE U3MEHEHUS IIPOBEPUTH IIPaKTHUYIE-
CK1 HEBO3MOXHO, a TUIIOTE3Y O TOM, YTO U3MEHEHME
CIJIBI TSIXKECTHU CBSI3aHO C PETMOHAJIbHBIM ITOTHSTUEM
MOXHO OLIECHUTH TOJBKO 10 M3MEPEHUSIM Ha PEruo-
HaJbHOI rpaBUMETPUYECKOM CETU MEPBOTO Kjacca.

OneHKa M3MEHEHWI 3HAYEHUM YCKOPEHUSI CBO-
0OmHOro TMajeHusl Ha MyHKTax IepBOro Kjacca Ha
TeppUTOpUH Beeit Poccnut paHee He MPOBOAMIIACH U3~
3a OTCYTCTBUS HEOOXOIUMOIT MH(OpMaIH.

OLEHKA M3BMEHEHHWA CHUJIbI TAXKECTU
HA ITYHKTAX CETH ITEPBOI'O KJIACCA

C nosiBnenus B ITHUMTAuK nByx oImbITHEIX 00-
Pas3IoB TOJIEBBIX MaJIOradapuTHBIX OAJUTUCTUYECKUX
rpaBuMmeTpoB ['BJI-M B 2011 1. BO30OHOBMJIMCH a0CO-
JIIOTHBIE OTpPeAeIeHUS] YCKOPEHUS CUJIbI TSKECTU Ha
MYHKTaX rocyJapCTBEHHOI rpaBUMETPUYECKOI CETU.
IToBTOpHBIE W3MEPEHUST BBIMOJIHSJIUCH Ha Cyllle-
CTBYIOIIIUX TTYHKTaX TOCyIapCTBEHHOU I'paBUMETPU-
yeckou cetu 1 kiacca, KOTopasi IpeuMyLIECTBEHHO
pasBuBasiach B 1980-x rogax, a B HEKOTOPBIX pailoHax
CTyIlIEHVE CETU BBIINOJIHSJIOCH BIUIOTh 10 CepPEeaNHbI
1990-x ronoB. CeTb OblIa cO31aHA OTHOCUTEJIbHBIM
METOIOM C HCIIOJIb30BAHUEM MAasITHUKOBBIX KOM-
miekcoB “Arar”. YpaBHMBaHUE BBIIIOJIHSIIIOCH C
ornopoil Ha dyHIZaMEHTaJIbHbIE MYHKTHI, OIpene-
JICHHbIE 0AJJIUCTUYECKUM TpaBUMETPOM AKadeMUu
Hayk I'ABJI, a 3aTeM 1 oTpaciaeBbIMU OaJUIMCTUYE-
ckumu rpaBumeTrpamu I'BJI. ctopus pa3Butus cetn
noapoOHo onucaHa B kHure [bpoBap, 2010] 1 nokJja-
ne [Demyanov, 2013].

HakoruieHHbIe MOBTOpHBIE HAOIIOMEHUST HA Ipa-
BUMETPUYECKMX MTyHKTaX ceTu | Kjiacca MOTYT ObITh
WCIIOJIb30BaHbl JISI M3YyYeHUS TeOAMHAMUUYECKUX
npoiieccoB. CpeaHUI BpeMEHHON WHTEepBaJl MEXIY
NOBTOPHBIM u3MepeHusMu coctapisger 30 jer. Ilo
MOJIyYeHHBIM JAHHBIM ObLJIa COCTaBJcHa KapTa 13-
MEHEHU I 3HaUeHU1 CUIIbI TSIKECTH (puc. 4).

DddexT u3MeHEeHUsT YCKOPESHUSI CUJIbI TSKECTU
MOKET OBITh OOYCIOBJIEH BEpPTUKAIbHBIMU JBUKEHU -
MU 3eMHOM KOpbl. OTHUM 13 CITOCOOOB OITpenee-
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KOHEILIOB u np.

Taomna 1
Ne i/m ITpubop Hara Namenenue (MxIai)

1 TABJ 02—05.07.1976 0

2 TABJI 25-26.07.1976 10

3 TABJI 07—08.12.1976 -2

4 TABJ 27.12.1976 0

5 TABJI 29.08.1977 -1

6 TABJI 29-30.09.1977 -7

7 TABJ 24.08—01.09.1978 -7

8 TABJI 17.11.1978 —10

9 T'ABJI 04—08.04.1979 7
10 TABJI 08—09.06.1979 16
11 TABJI 04—06.06.1980 —6
12 TABJI 03—06.08.1980 1
13 TABJI 21.04.1981 3
14 TABJI 21.04.1981 2
15 TABJI 10.02.1982 17
16 TABJI 14—16.03.1983 41
17 TABJI 25-30.10.1983 14
18 TABJI 13.12.1983 20
19 TABJI 10—12.07.1984 -19
20 TABJI 18—19.07.1985 5
21 T'ABJI 26.03—1.04.1986 8
22 TABJI 13.04.1987 —1
23 TABJI 25-26.11.1987 -9
24 T'ABJI 02—03.11.1988 5
25 TABJI 15—16.03.1989 —1
26 TABJI 24.11.1989 -7
27 T'ABJI 18.04.1994 -20
28 TABJI 2008 -8
29 Al0 2010 —34
30 Al0 2010 -39
31 T'BJI-M Ne(002 2012-03-19 -23
32 I'bJI-M Ne001 2012-05-14 —-24
33 I'BJI-M Ne002 2015-04-09 -19
34 I'BJI-M Ne002 2016-05-28 —12
35 FG5 Nel10 2017-08-28 =31
36 FG5 Nel10 2018-06-25 -29
37 FG5 Nel10 2019-07-01 -32

HUS BEPTUKAJIbHBIX IBUXXEHUN SIBJISICTCS MOBTOPHAS
HuBeaupoBKa. K coxalieHnio, u3-3a JOPOTrOBU3HBI
TeOMETPUUYECKOTO HMBEJIMPOBAHUS, OObEMbI TaKUX
paboT B IMOCHEAHUE NECATUIIETASI HAUYTOXHO MaJibl.
Tem He meHee, B 1989 . KOJUIEKTUBOM aBTOPOB U3
oonbmioro yucna npeanpusatuii I'YTK u THUHUTAuK
M0 HEMOCPENCTBEHHBIM pyKoBoncTBoM KarmmHoit JILA.
Opl1a cocTaBieHa “Kapra coBpeMeHHBIX BEpTUKAITb-

HBIX nBMXeHuit 3emHoil kopel CCCP” (CBJ/13K)
[Kammna, 1989]. B 2010 r. kapra CBA3K 65112 o1tdpo-
BaHa, U TocTpoeHa perynsipHas cetka CBIA3K (puc. 5).

HMcnonab3yss KapTy COBPEMEHHBIX BEPTUKAILHBIX
IBYDKeHUI (pUcC. 5) 1 KapTy U3MEHEHMsI YCKOPEHUS
CUJIBI TSIKECTHU, IIPUBEICHHYIO Ha pUC. 4, MOXXHO BbI-
MOJIHUTh KAaueCTBEHHOE CpaBHEHWE Ha MpeaMeT KX
COBITaleHUsI UK Koppesuuu. Mx coBMecTHOe pac-
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Puc. 3. ['paduk usmMeHeHNe YCKOPEHUS CYITBI TSKECTH Ha (PyHIaMEHTaATbHOM TPaBUMETPUYECKOM IMyHKTe “JlemoBo”.

CMOTPCHUE ITO3BOJIACT CACJIATh IECPBLIC KAYCCTBCH-
HBIC BBIBObI:

1. U3aMeHeHre CUJIbI TSKECTHM M BBICOT B TOUKaX
3€MHOM MOBEPXHOCTHA HOCUT PETUOHATIbHBIIA XapakTep.

2. Ha xapTax IpHUCYTCTBYIOT JIOKAJIbHbIE TTOTHSI-
THS M yYMEHBIICHUE CHUIbl TSLKECTU, HAIlpUMeEp, B
paitone Kojabckoro rmojyoctpoBa. Bo3MoXHO 3TO
MpOCTEXUBAETCd TPONODKeHUE TOAHATHST DeH-
HOCKaHIWM KaK B TPaBUMETPUIECKHX, TAK U B reojie-
3UYECKUX HAOTIOACHUSIX.

3. AHAJIOTUYHBIM JIOKAJbHBIM ITOTHSITHEM MOXET
OBITb OOBSICHEHO YMEHBIIEHME CHJIbI TSDKECTH Ha
¢dyHOAMEHTAaIbHOM  TIPaBUMETPUYECKOM  ITYHKTE
“JlenmoBo”.

4. PernoHanbHbBIE YBEIMYEHUS CUJIbI TSKECTH B
EBpomneiickoit yvactm Poccuu coBmamaeT ¢ oTpuia-
TEJIbHBIMUA CKOPOCTSIMU M3MEHEHUSI BBICOT IBIKE-
HUSI 3eMHOM MToBepxXHOCTU. O COBpEMEHHOM UHTEH-
CUBHOM BEPTUKAJIbHOM U TOPU30HTAILHOM IBUKE-
HUU paiioHa ceBepo-3anagHoro KaBkasa u ropHOro
KpbIMa HamuicaHbl MHOTOYMCIIEHHBIE ITyOIUKAIIUH.
T'opubrii KpsiM XapakTepusyeTcsl 00JIBIION TTOT0XKM -
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TeJibHOI aHoMmanueit (6osee 250 mI'an), B penykumnu
®as1, 9YTO MOKA3BIBAET OTCYTCTBUE M30CTAa3UU B 3TOM
paiioHe 1 00ycIaBIUBaeT BEPTUKAIbHbBIE U TOPU30OH-
TaJbHBIE PErMOHAIbHBIC MIEPEMEIICHUSI 3eMHOM KO-
pel 10T0-BOCcTOKAa KpbhIMa. BOJBIIOIT MOJOXUTEIb-
HbIII MAKCUMYM aHOMAJIMI TPaBUTALIMOHHOIO TTOJISI
nponooKaeTcs no ora KepuyeHcKoro mpoiuBa, rie
“Kynmcoo6pa3Ho” IIepeXoauT B OOJIBIION MOIOXKM-
TeJIbHbIi MaKCUMYM B paitoHe AHamnbl (“AHarckuii”
MakCHMMYM) M MpPOIOJDKaeTcs BIUIOTh n0 Tyarce, rue
Jajee IepexomsiT B MaKCMMYyMBbI XpeOTa OOJIbIIOro
KaBkaza. Hamuyue OOJbIIMX aHOMaJIUi, CMbIKalO-
muMxcst ¢ aHoManusiMu ropHoro KpeiMa, 1mmosBoJisieT
OPEINOJOXUTh OOIIYI0 CTPYKTYPY COBPEMEHHEBIX
IBVKEHUII B 3TOM pervoHe. B Hacrosiee Bpewms
crnenuayuctel PI'BY “llenTp reone3uu, Kaprorpaduu
u UI1J1” mpoBomsdT pabOTHI ITO CO3MAHMIO aBTOMAaTU31-
POBAaHHOU CHUCTEMBbI HEMPEPHIBHOTO TIEOAE3MYECKOrO
(reoarHaMHIYECKOr0) MOHUTOPUHTA AehopMaliniy 3eM-
Hol moBepxHOCTH. OHA ITO3BOJIUT HETIPEPBIBHO OTCIIE-
KUBaTh OCHOBHBIEC ITapaMeTpPhl IBVKEHUS TEKTOHU-
YyeCKMX IJIUT, Ha Tepputopun Poccuiickoit @enepa-
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Puc. 5. Kapra coBpeMeHHBIX BEpTUKAIBHBIX IBMXCHUM 3¢ MHOM KOPBI 110 T€OIe3NIYECKUM JaHHBIM Ha Tepputopuu Poccuii-
ckoit Denepanu.
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uun. IlepBble pe3yabTaThl pabOTbl  CUCTEMBI
MOATBEPXKAAIOT (DAKTHI, IIPUBEICHHbIC B JAHHOI CTa-
The. Tak, Mo JaHHBIM pa3padaThbIBAEMOIl CUCTEMHBI,
paiioH BanTmiicKoro TeKTOHUYECKOTO IIMTA WCIThI-
TBIBaeT NMOmHATHE 10 6 MM/Toa. CKOPOCTh MOAHATHS
B KaBkazckom permone mocturaet mo 10 MM/Tom B
OTHENbHBIX paiioHax Peciybmmku ApMeHUs.

5. OTcyTCcTBHE HEOOXOOTUMOM TYCTOTHI TOYEK Ipa-
BUMETPUYECKMX 1 TeOIe3MUYECKIX NU3MEPEHUIT Ha BO-
CTOK OT YpaJIbCKOro xpedTa Mo3BOJISIET HAaOII0AATh
TOBKO PparMeHTApHYIO KOPPEIISIIINIO MEKIY N3Me-
HEHUEM CMJIBI TSDKECTHM U CKOPOCTSIMU M3MEHEHMUS
BBICOT TOYEK M3MEPEHUSI.

B sTux ycrmoBusix ocodyro BaXHOCTb ITpuodpeTaeT
rpaBUMeTpUueckas ceTb Poccuu mepBoro kjacca,
NpeaHa3HaYeHHasl ISl ONpelesieHUs1 aOCOJIOTHBIX
3HaYeHUit nedpopMalii 3eMHOI TTOBEPXHOCTH.

3AKJIIOYEHHME

OCHOBHBIM Pe3yJabTaTOM I'paBUMETPUUYECKUX Ha-
G0aeHMIA Ha MyHKTAaX IepBOro Kjacca, SIBISIeTCS TO,
YTO HaOJIIOAECHHBIC 3HAYCHUSI YCKOPEHUS CUJIBI TSI-
KECTU MOTYT U3MEHSThCS. BennumHa u3MeHeHWIA
MOXET COCTABIISITh JECATKN MUKPOTAJLI.

HpI/IBCHCHHLIC B JaHHOM CTaTb€ HAHHBIE MTOKa3a-
JI1 HEOOXOIUMOCTh CTPOTOro BBLIMMOJIHECHUA METOAMN -
YECKUX peKOMeHI[aL[I/Iﬁ I10 MOAACP>KAaHNIO CETU II€P-
BOro kiacca. B Hmux coaecpXKarTcCd MpCHaIOKECHUA I10
NEpNOANIYHOCTU a0COJTIOTHBIX IrpaBUMETPUYCCKUX
I/I3Mep€HHﬁ II0 CE€THU ITYHKTOB II€PBOIO KJjacca, CO-
30aHUA CETU CIryHICHUA ITYHKTOB HaOJIIOOEHUN U
KOMIIJIEKCUPOBAHUA 9TUX MBMCPCHI/Iﬁ C reoae3nyc-
CKUMU HAOIIOAEHUSIMU.

Heo6xonumMo oTMETUTh BaXKHOCTb METPOJIOTHUYC-
CKOI'O KOHTPOJIAA B I'paBUMETPUU U TCOACINYCCKUX
HNCCJIEA0OBAaHUAX ITPU UCITOJIB30OBAHUU PA3JIMYHBIX TU-
IIOB 'paBMMETPOB B Pa3JIMYHbIC 3IIOXU HaOIIOOCHUIA.

BJIATOOJAPHOCTHA

ABTOpBI BhIpaxKaroT ITyO0Ky10 6J1aroqapHOCTb MPeIbl-
IYIIAM TIOKOJIEHUSIM TPaBUMETPUCTOB U, B TEPBYIO Oue-
pensb, KO /1. BynaHxe, MO3BOJMBIIMM BBIITOJIHUTH 3TY pa-
0oTYy.

PMHAHCUPOBAHUE PABOThHI

UccnenoBaHue BBIITOJIHEHO MO roCy1apCTBEHHOMY 3a-
manuio MHctutyra dumsumkm 3emumm uMm. O.JO. IlImunra
PAH u rpanty PH® 22-17-20035.
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Results of Estimating the Absolute Gravimetric Measurements at the Ledovo
Fundamental Gravity Station and on the First Order Gravimetric Network of Russia

V. N. Koneshov* ¢ *, N. V. Drobyshev’, R. A. Sermyagin®> **, and E. P. Razin’kova®
4Schmidt Institute of Physics of the Earth, Russian Academy of Sciences, Moscow, 123995 Russia
b Federal Scientific and Technical Center of Geodesy, Cartography, and Spatial Data Infrastructure, Moscow, 125413 Russia
“A. and N. Stoletovs Viadimir State University, Vladimir, 600000 Russia
*e-mail: slavakoneshov@hotmail.com
**e-mail: sermyagin_ra@nsdi.rosreestr.ru

Abstract—This work is aimed at estimating the long-term continuing measurements of the acceleration of
gravity at the Ledovo fundamental gravity station and first order stations of the gravimetric network of Russia.
The observations are carried out by absolute gravimeters beginning from the mid-1970s to the present time.
It is shown that the observed value of the acceleration of gravity at the Ledovo station has a tendency to de-
crease during last 45 years; according to our estimates, the value decreased by 32 uGal. The measurements
carried out at first order gravity stations in Russia after renewal of network maintenance are compared with

measurements carried out in the 1980s.

Keywords: absolute gravimeter, gravity station, change in the acceleration of gravity, gravimetric network
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