OT3bIB
O()HIMATBHOTO ONTOHEHTA Ha IUCCEPTAIMOHHYIO paboTy
CIIECUBLEBA AJIEKCAH/IPA AJIEKCAHAPOBHUYA
Ha TEMY
«Pa3paboTKa METOAMKH y4eTa Ce30HHbIX IeoAMHAMH1eCKUX 3 pexrTon
¢ MCIOJIb30BAHNEM JAHHBIX 0 IPABHTAIMOHHOM I10J1€¢ 3eMIII,
IpeICTABJEHHYI0 HA COHCKAHME YYeHOIl CTeNeHH KAHNAaTa TEXHHICCKHX HAyK
no cnenuaasunocTa 25.00.32 - I'eopesus

OcHOBHOH 3ajadeil (HU3MUECKOi reoje3un sBIsieTcs M3ydenust (Gurypel 3emimd u ee
rPaBATAIIOHHOTO MOJIsi Ha OCHOBaHUM PE3YJITaTOB MaTeMaTHUYeCKOi 00pabOTKH M3MEPEHHH,
BBIIIOJIHEHHBIX HA IIOBEPXHOCTH 3€MJIM UM B OKOJIO3EMHOM IIPOCTPAHCTBE.

3HAUUTENBHBI IPOrpecc B PEIICHMH OTOH 3ajadu JOCTHUIHYT B IOCICAHME TOJbI,
Gnarofaps MCIOJB30BAHUIO METOIOB M CPEICTB KOCMHYECKOH TI'CO/IE3HH. Tak, TouHOCTBH
ompe/ieIents abCOMIOTHBIX KOOPIMHAT TOJIOXKEHHS T€0JIe3NYECKHX ITYHKTOB, NOCTHTHYyTasd Ha
CeroJHANINMI eHb, HaxoauTca Ha yposae 0, 01 MeTpa, a CKOPOCTEH M3MEHEHUST KOOPIUHAT —
ua yposre 0, 001 — 0, 002 m/roa. Tako#t ypoBeHb TOUHOCTH IO3BOJISICT YIUTHIBATE BIMAHUC Ha
TIOJIOYKEHHE TYHKTOB reoJuHaMuueckue 3QQEKThl, CBSI3aHHBIC C JIBUKCHHEM TEKTOHMHUCCKHX
TUTAT.

OJHaKO, /ISl U3yUeHUs GoJlee «TOHKHUX) Pe0IMHAMUYECKUX SBICHHH (MUPKYIIAIHS BOAHBIX
Mace B OKeaHax, IUPKYJISIUs B aTMoc(epe, TasHue JIbI0B, Pa3iuB PEK, U3MECHCHHE ypOBHS MOPA
A KOHBEKTHUBHBLIE TIOTOKM B MaHTHH 3eMJiH), OOYyCIOBJICHHBIC IOCTOSHHBIM IEPCHOCOM H
nepepacpesieieHieM Macc B TriobaibHOM Mactirade, Tpebyercs:i MOBBICHUTH TOYHOCTH
KOOPIMHATHBIX ompesesenuii 10 yposrs 0, 001 mMeTpa 1 CKOpoCTeH 110 ypOBHS 0, 0001 m/ron.
I[Ipy TakoM ypOBHE TOYHOCTH HEOOXOIMMO pAacCMaTpUBATh IUIAHETY 3eMiisl KaK €IUHOE LIEJI0E
(BKJIFOUAsl «TBEPAYIO» O0OJIOUYKY, OKeaH H arMocdepy), 9TOOBI C JOCTATOYHON TOYHOCTHIO
yauThIBATh d(Q(EKTHI, BIHSIONME HA TOJOKEHNE TOYCK 3eMHOM MOBEPXHOCTH U HA NApaMeTphbl
rpasutanionnoro noist 3emmn (I'TI3), Bapuaiuu KOTOPBIX TECHO CBSI3aHBI C ICPEHOCOM H
nepepacrnpesiesienneM Mace B cucreMe 3emust. Ciieftyer 3aMETUTh, UTO M3MCHCHHE MacC W HX
nepepacipesiesieHie B CUCTeMe 3eMils 0YeHb TPyAHO HaO/II0ATh HANPAMYIO, 8 COOTBETCTBEHHO
MHTEPIPETUPOBATL Ps/Ibl JAHHBIX M MPOTHO3UPOBATH OTIEILHO MPOUCXOASIIHME MPOLECCHL.
HecmoTpst Ha TO, 4T0 3TH QPEKTH MMEIOT Majble aMILIMTY/bl, HO MPUBOIAT K BaphallisiM
IPaBUTAIIMOHHOTO TIOJs M TIEOMJIa, KOTOPhIC JOCTYIHbBI s HaAOJIIOJICHUN  CITy THUKOBBIMHU
rpauTaruonnbivu Muccusimu CHAMP, GRACE n GOCE c¢ paspelienreM B TJIO0aIbHOM
macirabe menee 500 kM. ITodToMy MCclieZioBaHME BPEMEHHBIX Bapualiil rpaBUTAlIAOHHOTO
mosst 3eMi U (UrypHI TEOMA TIO3BOJMT U3YUHTh MEXaHU3M U (U3HKY MPHIMH rJ106aJIbHOTO
IepeHoca Mace B CHCTeMe 3eMJIs, B TOM YHCIIC HMEIOIIUX CE30HHYIO COCTABIIAIONLYIO.

CrenyeT 3aMETHTh, YTO H3yYeHHE JIMHAMHYCCKHX IIPOIECCOB, MPOMCXOAAMMX B
OT/IENLHBIX TOJCHCTEMAX M BCEH CHCTEMBbl 3eMis B IEJIOM, B TOM 4YHCIC, CBS3aHHBIX H C
[EPEeHOCOM M TEPEPACIIPEICIICHIM MacC B HHX, SBJSICTCS OJHOH M3 LEJNEBBIX 3a/[ad MPOCKTa
GGOS.

TakuMm 06pa3oM, TeMa JIICCePTAMOHHON PabOThI SIBIISETCS BIIOJIHE AKTyaJIbHOH.

Juccepranmonnast pabora Cnecusiesa A.A. COCTOMT H3: BBCICHHMSA, TPEX IJIaB,
3aKJIIOYEHHs], CIIMCKA JIMTEPATYPhI 1 IECTH TIPHUIIOKEHHH.

Bo BBeeHuM copMyJIMpoBaHa Ieib PaboThl, OTMEUCHA €€ aKTyaJbHOCTH, NEPCUHCIICHDI
MyHKTHI HAYYHON HOBH3HBI, YKa3bIBACTCS IPAKTHUECKAS 3HAYMMOCTD JIMCCEPTAIOHHOH paboThl,
HEPEYUCIISIOTCS! TOJIOMKEHHMS, BBIHOCHMbIC Ha 3aIIUTY.

. Tlepmas raaBa JUCCEPTAlM{ IIOCBSIIEHA aHaIM3y TICOAMHAMUYCCKUX SIBJICHUH,
BAMSIOIIAX HA MAapaMeTphl TPaBHTALMOHHOIO IOJsA 3eMid M Ha IOJIOKCHHE TOUCK 3eMHOM
OBEPXHOCTH, AHAIM3y HENPWIMBHBIX TIEOJIMHAMMYECKUX SIBJICHMH W MCTOJAM  yHeTa
Harpy304HBIX PPEKTOB.
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B 5roif miaBe Tai)ke BBHINOJIHEH aHaJM3 JIAHHBIX HCIOJIb3YEeMbIX IIPU HCCIICTIOBAHUU
reoMHAMUUECKHX d(PQPeKkToB. ABTOpP OTMEYAET, YTO COBPEMCHHBIC TpeOOBaHMUs K TOYHOCTH
OIIpe/IeIeH s TIOJIOKEHHS [TYHKTOB U T1apaMeTpoB IPaBUTAIMOHHOrO IONA JOCTHUIIIM ypOBHIL,
KOrJa HEeOOXOMMMO YUYHMTHIBATH BPEMEHHBIE BapHallM¥ KOOPJAMHAT IYHKTOB M IIapaMCTPOB
IPaBUTAIIMOHHOTO HOJIS 3eMIIH.

Ha ocHOBe aHaJIM3a IEePBOH INIaBbI aBTOP JAUCCEPTALUH JIETIAET BBIBOJ, ITO:

1) mpesicTaBJICHHbIH aHAJIM3 T€OJMHAMUYECKHUX SIBJICHHH MO3BOJIET OLCHATD IOy ICHHbIC
pe3yNbTaThl B BHIOPAHHOM HATIPABJIEHMH MCCICIOBAHUH M BBIIBUTH po0JIEMHBIE BOIIPOCHL,
TpeOyIOIIKE JOTOIHATENBHBIX HCCIICIOBAHUN];

2) JUIsl KCCIIe/IOBAHMS BapUalliid TPaBUTALlHOHHOIO MOJISt 3emin B r100ajgbHOM MaciiTade
Han6oJiee EPCIEKTUBHBIM SBIISIETCS HCIIOJIL30BAHUE JAHHBIX, MOJIYICHHBIX B X0/1€
IpaKTHUeCKoi peanusaruy mpoekra Gravity Recovery and Climate Experiment (GRACE);

3) 1IpM HCCIIEI0BAHUH BPEMEHHBIX Bapualui Guryphbl 1 BHEIHETO IPaBUTALHOHHOTO IO
3eMIId , yIUTBIBask KX B3aHMOCBA3b, HEOOXOAUMO UCIOJIH30BATH KOMILIEKCHBIA MOIXO/

4) Hauboiee ONTUMATBHBIM METOJIOM MCCIIE/IOBAHMUS BapHAIMi IPAaBUTALOHHOTO HOJIs
3eMJIH SIBJISIETCS] METO MATEMATUYECKOI0 MOJICTTMPOBAHUS.

Bropast riaBa JMCCEpTAalliM  MOCBSUIEHA —pa3paboTKe KOMIUIEKCHOH — METOJUKH
reoIe3MUecKoro o0eceueH s IeoIMHAMIYECKUX HMCCIIE/0BAHHH, KOTOpas BKIIOYAcT B cels
METOJIMKY BHIUMCIIEHUS BApUAIHH rapMOHHYECKUX KOO YHUIMEHTOB IeonoTeHIiaa i METOMKY
BBIYMC/ICHHS. M3MEHEHHs KOODPIMHAT TOYEK 3eMHOM IIOBEPXHOCTH IOJ ACHCTBHEM CE30HHBIX
Harpy304HbIX 9QPEKTOB.

MeToIHKa BBIUMCIICHHS BAPHALMiT rapMOHMYECKUX K09 GHUIMEHTOB reonoTeHnuana
OCHOBBIBACTCS HA YCTAHOBJICHHH PErPECCHOHHOM 3aBUCUMOCTH MEIK/TY 3HAICHUAMU
rapMOHUYECKUX K0P (PUIIMEHTOB IeONOTEHIHATA (" Cnm, Snm) 1 MOMEHTAMHU BPEMEHH, K
KOTOPBIM JIaHHBIE 3HAYECHUs OTHOCATCS. [Ipn 5TOM JlaHHas METOANKA BKITIOUACT B cebs
ClIe/IyIOIIIE dTarbl 00paboTKH H3MEPUTENLHON HHPOPMAIHH:

e mpenBapuTesbHAs 00paboTKA H3MEPUTENBHON HHPOPMATIMY;
e  BBIUMCIIEHHE PEMPECCHOHHBIX APAMETPOB MO METO/ly HAMMEHBIINX KBA/paTOB B

COOTBETCTBHH C IIPUHSATON MOJIEINBIO ITPOLECCa;

e IpOBEpKA CTATUCTHYECKOM 3HAUMMOCTH BBIYUCIICHHBIX PETPECCHOHHBIX NAPAMETPOB.

MeTouKa BLIYMCICHAS HM3MEHEHHs] KOOPAMHAT TOYEK 3EMHOM IMOBEPXHOCTH IION
JIEWCTBHEM CE30HHBIX HArpy304HbIX J(P(EKTOB IMO3BOJIACT ONCHUTH BEIMYMHY neopmanuu
3eMHOU KOpBI, BBI3BaHHYIO 9TuM d(pdexrom. IIpu 3TOM B KaueCTBE HCTOTHHKA uapopmanun 00
W3MEHEHUSXK  TOBEPXHOCTHBIX ~ MacC ~ ObUIM  HCIOJNB30BAaHBI  BPEMCHHBIC — Bapuariy
PABUTAIMOHHOrO MOJST 3eMJIH, KOTOpbie OBUIM ONPEJIENCHbl B COOTBETCTBUM C METOIUKON
BLIYMCIICHHS BapualMil rapMOHMYECKHMX KOI((HUIMEHTOB ICONOTCHIHAIIA. [IpuBencHHbBIE B
JIMCCEPTAIMOHHON paboTe (pOpMyYJIbI JUISl BBIYMCIICHHS BapHalMii B KOOPJAMHATAX TOYEK 3eMHOMH
IOBEPXHOCTH, OOYCJIOBICHHBIX CE30HHBIMH [OBEPXHOCTHBIMA HArpy3Kamu, MOIyqCHBI B
JIOKANBHON TONOLEHTpHUecKoil 3emHoil cucteme koopnunat NEU. [Tpu o5TOM, IOMHMO
neopMalMi 3eMHOM MOBEPXHOCTH CE30HHOE IEPepacmpesieieHne MacC B CHUCTEME 3emurst
BEI3BIBAET TAKKE H3MEHEHHE MOJIOKEHUS TEOLEHTPa, KOTOPOe HEOOXO0IMMO OlleH!BaTh. B urore
JAHHAsT METO/IMKA MO3BOJIAET OCYIIECTBIATh KOMIUICKCHBIA YUET BIMSHUS nedopmanuu 3eMHOR
HOBEPXHOCTH U BapHaliil MOJIOKEHHs I€OLCHTPa, 00yCJIOBJIEHHBIX HENPUIMBHBIMU CE30HHLIMU
Harpy3KaMmu.

Ha 0CHOBAHMH HCCIIeI0BAHNH, BHIIOJIHCHHBIX BO BTOPOH IIIaBe TUCCEPTAIIMOHHOI paboThl,
aBTOp 3aKJIIOYaeT, 4To pazpaboTaHHas KOMIUIEKCHAs METOAMKA KOMIIJIEKCHOW METOIUKH
re0JIe3NYECKOro  00eCIIeueH sl TeOIMHAMUYECKMX HCCIIEIOBaHUH  SIBIISETCS HHCTPYMEHTOM,
HO3BOSHOIHAM - BLIUHCIISITH M- UCHOJIB30BaTh Bapuallui BO BPEMCHHI apaMeTpoB I106aibHOro
IPaBUTALMOHHOTO T10Js 3eMJIM JUIsl OLCHKH BIIMAHHMS CE30HHBIX HArpy304HBIX a¢dexToB Ha
KOOP/IMHATHI TOUEK 3€MHOM MOBEPXHOCTH.
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B Tperbeil raaBe JEccepTalUM  [IPUBOAATCH  PE3YJILTATHI  AKCHEPUMEHTAIBHBIX
BBIUMCJICHUH C LEeNbl0 OLEHKW BiusHus Bapuaiwid [TI3, 00yclOBIEHHOrO CE€30HHBIM
TepepacrpeieJIeHMeM Mace, Ha IOJIOKEHHE TOYEK 3€MHOM IOBEPXHOCTH 1O pa3paboTaHHOM
KOMIUIEKCHOM METOUKE.

HcxonHoit uudopmanueii s Berarcienni nocmysxum mogenu I'TI3 B Bune koo puunenton
ceprUECKUX FAPMOHUK, TTOJTyueHHbIe 110 m3MepenusM npoekra GRACE Ha mecsaHoM
uHTepBaje 3a nepuoy anpeib 2002 r. — mapt 2016 r. B 4eTBIPEX MEXK/TyHAPOIHBIX HAY4YHBIX
HEHTpax:
— MHcenenoBarenbsckas rpynna kocMuueckoii reogesun (Le Groupe de Recherche
de Geodesie Spatiale, GRGS, Tyny3a, ®pannus); creness -80;
—  UccnenoBarensckuii entp Hayk o 3emite (GeoForschungsZentrum, GFZ,
ITorcmam, I'epmanust); crenens -90;
— llentp xocmuueckux uccnenosanuii (Center for Space Research, CSR,
Octun, CIIIA); crenens -96;
— Jlabopatopus peaktusHoro asmkerus (Jet Propulsion Laboratory, JPL, Tlacanena,
CIIIA); crernens -90.

Ha OCHOBAaHMM OTHX MOJEJEH TIPaBUTAIIMOHHOTO TOJST 3EeMIIM, OKCIEPUMEHTAILHO
OIpeJIeNieHbl 3HAUCHH s BapHALMH FAPMOHHYECKHX KOd(P(QHUIHMEHTOB TeONOTeHIHAA.

B coorBercTBMM ¢ pa3pabOTaHHOW METOJMKOH OBbLIM  BBIYKCICHBI  BapHAILMH
rapMOHMYECKUX KO PHUIIMEHTOB reonoTeHnuana. s onpeaencnys 3Ha9eHHA ePUOITICCKIX
COCTABIISIOIMX PErPECCHOHHONM MOJICNIH Ul BCero Habopa KOd(p(UIMEHTOB reonoTeHnnana
OBUIM TIOCTPOEHBI THCTOTPAMMBI, € MOMOIIBIO KOTOPBIX aBTOP JHCCEPTAIMOHHOH paboThI
onpejenwi, 4Yro Haubosee 3HAYMMBIMU IEPHOJMYECKMMH  COCTABISIONIMMU B psjax
K05} UIEEHTAX TeOMOTEHIIHANA SIBISIOTCSI TOJI0BAs U IIOJIyrooBas cocrapiisiomas. Tem caMbIM
OBUT ONpeeNieH BUJI TIEPHOJNYECKOM COCTABISIONIEH PErpecCMOHHON MOJIENH, BKIIOYAIOIICH
TOJIYTOJI0BOM M TOIOBOM MEpHOJIbL. 3aTeM OIPEeAeUIMCH apaMeTphl 5Toi moxenu. [lanee, ¢
LIeJIBIO HATJIAAHOTO IPEICTABICHHs HCCIeyeMbIX d((EKTOB A1 BCeX HaOOPOB rapMOHHICCKHX
K09 (GHIMEHTOB C UCIIONB30BAHUEM Ka)KIOTO TUIIA PErPECCHOHHBIX MapamMeTPOB («BEKOBBIX) U
NEPUOJUYECKUX B OT/ICIBHOCTH) OBUIM BBIUMCIIEHBI BHICOTHI KBA3UT'€OU/IA, KOTOPHIE TOCIY KU
JUISL TIPEICTABJICHMS BIMSHHS BapHallMil IPaBUTAIIMOHHOTO 10JIs 3eMid B JMHEHHOH mepe. B
pe3ysbTaTe CpaBHEHMsI M3MEHEHHs! BBICOTBI KBasWIreomja OBUIO YCTAHOBJIEHO, YTO Hauboiee
3HAYMMBbIE BEJTHUYMHBI THX U3MEHEHHH HaOJII0at0TCs:

IS BEKOBOM cocTapisionied Bapuanuii — B CeBepHodl Amepuke, ['pennanguu u
DeHHOCKaHINH;

JUIS IEPHOInIecKoi cocrasisitoeil — B IOxunoi Amepuxe.

DTO cornacyercs ¢ pe3yjbTaTaMi UCCIIeJOBAHUI, BEITOIHEHHBIX 3a PYOEKOM.

[IpuunHOM «BEKOBBIX» BapUallUil I'PABUTAIMOHHOIO TOJS CUATACTCS MOCTIIEIHUKOBOE
HOJHATHE, a TAK)KE H3MEHEHHE T'€OMETPHH JIEI0BOIO IIOKPOBA.

[Teprosueckast COCTAaBISIIONMIAs BapUalldii TIpaBUTAIMOHHOIO MOJSL CBS3BIBACTCA C
TUIPOJIOTHYECKHMH [TPOLIECCAMH, BbI3bIBAIOIMMY NIEPEPACTIPEICITICHIE 3HAYNTEIIBHBIX MacC.

Bo BTOpOIi 4acTH TpeTheil rIIaBbl, UCIONB3Ys BapHalku KOG (HUIMEHTOB reonoTeHIANa,
IOJIyUYeHHBIE paHee, aBTOp HCCIEAYeT BIMAHME Bapualliii TPABUTAIMOHHOIO MOJA Ha
[I0JIOXKEHHE TOUEK 3eMHOM IIOBEPXHOCTHU. Pe3ysIbTaThl BEIYMCICHUH MTPEICTABIIEHbI B JIOKAIBLHOM
CHCTEME KOOpJIWHAT. AHAIN3 pe3ybTaTOB BBIYMCIECHMH IOKa3aj, YTO NPUMEHEHHE METOJMKH
ydyera BapHMalMii TPABHTAIMOHHOIO MOJSI 3EMIM HA HM3MEHEHHs KOOPIMHAT TOYCK 3EMHOH
IIOBEPXHOCTH MO3BOJISET YUMTHIBATH BENMYHHY JAeopManuii 3eMHOH KOPbI C OTHOCHTENBHOM
IOTPEITHOCTRIO He npeBblatolieit B cpeanem 20%.

——— B 3akmoueHI aBTOPOM Ha OCHOBAHHI PE3yIbTaToB; HONYUSHHBIX B-X0/1e HCCIeOBaHHH

10 TEME JUCCEPTAIIMOHHON pabOThI, CACIAHbI CIEIYIOIINE BBIBOIBL.



4

PaspaboTannas kommiekcHas METO/IMKA ydeTa Ce30HHBIX Me0IMHAMHUYECKHX (B (eKToB ¢
HCIOJb30BAHUEM JIAHHBIX O TI'PAaBUTALMOHHOM I10J€ 3EMJIM IO3BOJISET yYUTHIBATH
CC30HHBIC T'€O/IMHAMUYCCKHE SIBJICHHS, BBHIPAKAIOIIMECS B M3MCHEHHH IapaMeTpoB
TPAaBUTAMOHHOIO  TI0Js1  3€MJIM W KOOPJAMHAT TOYEK 3EMHOM  I[OBEPXHOCTH,
00yCIIOBJICHHBIE JIEHCTBHEM HArpPy304HOTO BIUSHHUS HOBEPXHOCTHBIX MACC.

Jlammas METO/MKa MOBBINAET JOCTOBEPHOCTb, TOYHOCTH M MONHOTY HH(OpPMALHHE O
NPUYMHAX BapHAlMi TPaBUTALMOHHOIO IIOJISI 3eMJId M KOOPAMHAT TOYEK 3eMHOM
IIOBEPXHOCTH B IJI00aJIbHOM MPOCTPAHCTBEHHOM MacuITabe.

IIpumMeneHne METOIMKHY BEIUMCIICHHS] BpDEMEHHBIX BapHaluii koadGpHIHEeHTOB
reonoTeHala O03BOJIHIO OLEHUTh IPOCTPAHCTBEHHYIO YYBCTBUTEIBHOCTh MOJIENEH B
BUJIC C(epUIECKHMX FAPMOHUK I€ONOTEHIIHAIA, TIOJIYYEHHBIX C UCIIOIb30BAHMEM METOIa
«CIIyTHHK — CIIyTHHK» B paMKaX KOCMHYECKOU rpaBuTannoHnoi muccun GRACE.

4. PaspabotanHas KOMIUTEKCHAs METOHMKA I03BOJISET HA OCHOBAHUU MH(OPMALUHU 06

HU3MEHCHUH ITapaMEeTPOB I'PABUTALIMOHHOTO T10JIS1 3EMIIH BBITOJIHATH PACYET BETUINHBI
AeopManuu 3eMHOM KOPBI. AHAJIH3 Pe3yJIbTATOB IKCIIEPUMEHTAIIBHbIX BHIYHCIIEHHH
TI0Ka3aJl, 4To NPUMCHEHHE JTAHHOM METOIUKH TI03BOJISIET YUHTHIBATH yKAa3aHHBIE
U3MEHECHHUS KOOPJIMHAT TOYEK C OTHOCUTENILHOH OrPEeTHOCTRIO, HE TPEBHIIAIONIEH B
cpentem 20%.

AHan3 pe3yabTaToB, IONYYCHHBIX B JIMCCEPTAIIMOHHON paGoTe, MO3BOJIMII aBTOpY
HAMETUTh TEPCICKTHBHBIE HANPABIECHUS PA3BUTHS HMCCICIOBAHUH 10 TeMaTHKE
JUCCEPTALMOHHON pabOThI,

CrpykTypa n 06beM quccepTauuoHHoii paboTsI
Hucceprannonnas padota usnoxena Ha 110 cTpaHHIAX MaIIHHOTUCHOTO TEKCTA U
COCTOMT W3 BBEJICHHUS], TPEX IJIaB, 3aKJIFOYCHHS, CIIICKA UCIIONIB30BAHHOMN JIUTEPATypa
U LIECTU NpHIOKeHuH. PaboTa conepxut 58 pucynkos u 9 tabnu.

CIHCcoK MCTONB30BaHHOM JUTEPATYphl conepskuT 104 HAaMMEHOBAHWS, B TOM UMCIE
68 Ha aHIIMHCKOM sI3bIKe. DTO CBHAETENILCTBYET O TOM, UTO ABTOP AHCCEPTALIHH XOpOUIO
[IOHMMACT COBPEMEHHOE COCTOSIHUE MPOOJIEMBI, PELICHUIO KOTOPOH IOCBSILEHA €ro
paboTa.

[lo Teme nmccepranmm omyGiauKOBaHO 4 HayYHO-TEXHHUYECKHE CTATHH, B KOTOPBIX
IPE/CTABNICHBI PE3yIbTAaThl HCCICAOBAHMMA: 2 CTaThbu OIYOJIMKOBaHBI B OIKypHAjax,
pexomenjioBauHbIX BAK, 1 crates B cOopuuke TpynoB xonpepenimu u 1 crarhs B
COOpPHHUKE TE3HCOB JOKJIA/I0B.

Hay4nast HoBH3HA JMCCePTANHOHHOI paGOTHI 3aKIIIOUAETCS B CIIEAYIOLIEM:

— PpaspaboTaHa KOMIUIEKCHAS METOJMKA ydeTa IeOoJMHAMUYeCKHX S(P(PEKTOB M0
HH(OPMALMKY O I'PABUTALMOHHOM IOJe 3eMJlM, B OCHOBE KOTOPOi YHUDHUIIUPOBAHHBIN
QITOPUTM aNIPOKCUMAIUK BPEMEHHBIX PsII0B KOMOMHHPOBAHHEM YPaBHEHHUSI PETPECCHH C
HNEPUOJUIECKUMHE (DYHKITUSMHU;

— TpU  BBLIIOJHEHUH OKCIIEPUMEHTAIBHBIX BBIYUCICHUM aBTOp HCIOJIB30BAJ
COBPCMCHHBIC JaHHBIE, IOJIYYCHHBIC 0 H3MEPUTENIBHOM HH(pOpPMAIMKU JEHCTBYIONIEro
npoekta GRACE;

— Ha OCHOBE aHallM3a pPe3yJbTATOB, IOJYYEHHBIX B XOJE SKCIEPHMEHTATbHBIX
BBIYMCIICHUH, pa3pabOTaHbl PEKOMEHJANMM 10 JaibHEHIIEMY COBEpIICHCTBOBAHUIO
pa3paboTaHHONH METOIUKH.

Teopeanecxaﬂ SHAYMMOCTb IIHCCepTaLIHOHHOﬁ pa60T51 3aKJIFOYacTCs B TOM, YTO
pa3pa60TaHHLIe MCTOJMKH OLICHKH M y4€Ta BPEMEHHBIX BapI/IaL[I/Iﬁ FapMOHHUYECCKHUX

—— Koo UHHEHTOB FeONOTECHIHAIA MOTYT HCIIOIB30BATHCS TS YTOUHEHHS [1apamMeTpoOB

MaTeMaTHYCCKON MOEIIH IPaBUTAIIMOHHOIO ITOJISt 3EMJIH U 00IIe3eMHO
FCONEHTPHYECKON CUCTEMBI KOOP/IMHAT, A TIOJIyYEHHBIE YUCIIEHHbIE OLICHKH BapHALlHil
FapMOHHYECKUX KOO(D(PUIIMEHTOB reONOTEHIMANA PACHIUPSIOT IPEACTABICHUE 00
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AMILIATYIHO-YACTOTHBIX XapaKTePUCTHKAX CE30HHBIX KoJieOGaHui rpaBUTALMOHHOTO OIS
3eMJId B IIJTaHETAPHOM MaciTade.

IpaKTHYecKass 3HAYHMOCTL pPabOTHl 3aKIOYACTCS B TOM, HTO paspaboTaHHast
KOMILIEKCHAsI METOJIAKA YUeTa Ie0IMHaMHUYECKHX 3P PEKTOB ¢ UCTIOJIB30BAHUEM JAHHBIX O
PABUTAIMOHHOM MOJIe 3eMII MO3BOJISACT UCIHONB30BATL OMUH H TOT K€ aJrOPUTM JIJIst
OIEHKH BJIMSIHHS CE30HHOTO IIePEpPaCIPEIENEeHHs] MAacC Ha IPaBUTAMORHOC IOJIC 3emiu U
[HOJIOYKEHHE TOUYEK 3eMHOM [TOBEPXHOCTH; ITOJIyUCHHBIC OLICHKH MOTYT OBITH UCIIOJIb30BAHBI
JUIsL YTOUHEHWs TpeOOBaHMH K CHCTEME MOHMTOPHHIA re0IMHAMUYECKUX SIBJICHUH C
MCIIOTH30BAHUEM CPEJICTB K METOIOB KOCMUYECKON I€0IE3NH.

JlnuHbIil BKJIAJ ABTOPA COCTOUT B HEIOCPEJICTBCHHOM YUACTHHN B IIPOBC/ICHAN BCCX
TEOPETHYECKUX U DKCIEPUMEHTAILHBIX JccrieIoBaHMi, anpoOauy pe3yabTaToB
MCCIIEIOBAHMS, TIOFOTOBKE JIOKJIAI0B ¥ MyONuKALKil 0 TEME AUCCEPTAIIHH.

Anpobauust pe3yJbTaToB padoThI
OCHOBHbIE Pe3yJIbTAThI AUCCEPTAIOHHON PAOOTHI TOKIIA/bIBATACH U o0cy X Ianuch Ha
69-0# HayUHO-TEXHUIECKON KOH(DEPEHIUU CTYACHTOB, aCIHPAHTOB U MOJOABIX YUEHHBIX
MMUT AuK (r. Mocksa, anpens 2014 r.), Hay4no# KOH(pEPEHIIUH MOJIOBIX YUEHBIX U
acrmupantos V3 PAH (r. Mocksa, anpeiib 2014 r.), 70-0i1 HAyYHO-TEXHHICCKOU
KOH(EPEHTIMHU CTYICHTOB, ACIIUPAHTOB U MOJIOJBIX yHCHHBIX MUUNT'AuK (r. Mocksa,
anpenb 2015 1.), 71-0i HAYYHO-TEXHUIECKOH KOH(PEPEHIIMH CTY/ICHTOB, aCIIUPAHTOB 1
mostozbix yaensix MUMI'AuK (r. Mocksa, anpeib 2016 r.), Hayunoit koH(pepeHInn
MOJIOJIBIX YUeHBIX 1 acnupanTos M®3 PAH (r. Mocksa, anpens 2016 T.).

OCHOBHBIMH HEJIOCTATKAMH PaOOTHI SIBJISIFOTCS CICAYIOINE:

— HeKOTOPbIE YTBEP)K/ICHHSI aBTOPA HE MO/TBEPXK/ICHBI CCHUIKAMU Ha HCTOTHHKH
(HanpuMep, C.4, TOUHOCTH ONPE/ENICHHS KOOPAMHAT IIYHKTOB 1 CKOpOCTEH X
U3MEHEHUS);

— OTCYTCTBYET pacun(ppoBKa napaMeTpoB B HEKOTOPBIX dopmysax (Hanpumep, ¢. 28
dopmysst (1.25)-(1.27));

— OTCYTCTBYIOT IOJIIUCH Ha HEKOTOPBIX rpadukax 1 rucTorpamMmax (Hanpumep, 1.56,
pucyHok 3.3);

— W3 TeKCTa JUCCEPTAIMOHHOI paboThI HE BIIOJIHE SICHO KAKOe IPOrpaMMHOC obecrieyeHue
FICIIONB30BAJ ABTOP: CTAHIAPTHOE MK COOCTBEHHOE.

BhIcKa3aHHbIe 3aMEUYaHHsI HE CHUKAIOT BHICOKUE HayYHBIH YPOBEHB AUCCEPTALNH, CC

HAYYHON U MPAKTHYECKOH 3HAUMMOCTH.

3akJ/ouenue

Jluccepramuorsoro  pabora  CriecuBleBa Anexcanjgpa AJIEKCaHJIpPOBHYA  ABJISCTCS
3aBepLICHHON HAy4HO-KBaTU(QUKAIIMOHHON paboToii. OCHOBHBIE PE3YJIbTATE JMCCEPTAIIOHHOM
paboThl OTPaXEHBI B JIBYX CTaTbsX, onmyOJIMKOBAHHBIX B PELEH3MPYEMBIX IKypHAJIaX,
TpeJICTaBICHBl Ha KOH(PEPCHIMAX U  CeMHUHApaXx. Cogneprkanue aBropedepara OTPAXKACT
OCHOBHBIE UJIEH M TOJIO)KEHHUsI IUCCEPTALIUH.

Juccepraiuonnast pabora CriecHBLEBa Anexcanjipa AJleKCaHpOBUYA COOTBETCTBYET
tpeGoBanmsiM TyHkTa 9 «llonoxenus o TOPSIKE IPUCY’KIEHUS] YUEHBIX CTCTICHEH» BAK
Muuo6pHayKkHn PocCHE M IpPEICTaBisieT peleHne 3ajad, AMEIOMX 3HAYEHHE JUIs Pa3sBUTH
reojesud. PaGora OTBeuacT BCEM TPEOOBAHMAM, NPCABABIACMbIM - K JIACCEPTALMSIM,
IpEeJICTABICHHBIM Ha COUCKaHHC y4yeHOl CTemeHW KaHIuJara TEXHHYCCKHX HayK IO
crenmansaocta 25.00.32 — Teonesus. Ee aBTop CrnecuBieB Asekcanjup AJIEKCaHIPOBAY
3aC/IyKHBAET NPUCYKIEHHsI HCKOMOI CTeNeH .
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