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AHHOTaNMA

HaHHasi cTaThsl TMOCBSAIIEHA TeMAaTHKe pa3pabOTKe HOBBIX TEXHOJOTHUH Teofie3MuecKoro MOHUTOPHHIA WH)XEHEPHBIX
COODPY>KEHUN W TIPUPOJHBIX OOLEKTOB C TIPUMEHEHHEM METOJOB Teoie3Ud U JUCTAHIIMOHHOTO 30HJUPOBaHUsA. BrifeneHa
npobsiemMa 3HaUMTebHON CTOMMOCTH OCYIIeCTB/IEHUSI MOHUTOPUHTA 3eMeJlb 0[] CTPOUTEbCTBO WHXKEHEPHBIX COOPYXXeHUH U
CTPOUTENBCTBO HedTernepepabaThIBAION[UX 3aBOAOB H3-3a BLICOKOTO IIPOCTPAHCTBEHHOTO pa3inueHus. OOBEKTOM
WCCJIeIOBaHUs SIB/ISTEIOTCSI METOJbl MOHUTOPHWHIA 3eMeJib I10[] CTPOUTEIbCTBO WH)KEHEPHBIX COOPY)KeHHM M CTPOUTEeIbCTBO
HedTenepepabarbiBalOLMX 3aBO/OB. Llenb cTaTh — UCC/IEJOBaHWE BO3MOKHOCTEM MOHUTOPHMHIA 3eMejb C UCIO/Ib30BaHUEM
METO/IOB [UCTAHLIMOHHOTO 30HMPOBAaHMs, T€OUH(POPMALIMOHHBIX TEXHOJIOTUH U GeCHU/IOTHBIX JieTaTesbHbIX arnaparoB. B
pe3ysibTaTe MPOBeAEHUS] WCCAeJOBAaHUM I0 WHTETpalldd MeTOJOB [UCTAHIIMOHHOTO 30HAMPOBaHUS, TeOMH(OPMAIMOHHBIX
TEXHOJIOTUA ¥ OeCTUIOTHBIX JIeTaTebHBIX arllapaToB B MOHHUTOPUHTE 3eMejlb W TIPUPOJHBIX OOLEKTOB, 3eMeJb, KOTOPhIE B
Jla/IbHeIIIeM pacCMaTPUBAIOTCS TI0/] CTPOMTEILCTBO MHXKEHEPHBIX COOPY)KEHHH M CTPOUTE/LCTBO HedreriepepabaThiBArOIIMX
3aBO/IOB PeKOMEH/IyeTCs BOBJIeueHre B MPOLieCC MOHUTOPHHTA 3eMeJIbHBIX PeCYPCOB U 3e/IeHbIX HacaKeHUi Tpe/ijIoKeHHOT0
TIOZIX0/IA C BBITIONIHEHHEM PeryJIsIPHBIX CheMOK C 0eCTUIOTHOTO JIeTaTe/IbHOTO arirapara /ijisi 00beKTOB 3eMe/bHBIX PeCypCOB U
3e/ieHbIX HacaxaeHWM. Ha OCHOBaHWMU TIPOBeJEHHBIX WCC/IeIOBAHMIN BIIEpBBbIe TpeJIoykeHa MYIbTU(YHKLIMOHATbHAS
CTPYKTypa CHUCTeMbl MOHHUTODUHIA 3eMe/IbHbIX PecypCoB U 3eJieHbIX HacaKJeHWil 1 peKOMeH/J0BaHO TpoBefieHHe L1 poBOi
TpaHCc(opMary mpoliecca MOHUTOPUHTA COCTOSTHUS 3eMe/TbHBIX PeCYPCOB U 3e/IeHbIX HaCaXK[eHWM, KOTOpbIe B Aa/TbHeUIIeM
PacCMaTpPUBAIOTCS TIOf CTPOUTENHLCTBO WHXKEHEPHBIX COOPY)XEHMH U CTPOMTENILCTBO HedTernepepabaThIBarOIIMX 3aBOJIOB.
IIpuBefieHHbIE HWCC/IEIOBAHUSA CBUZETENLCTBYIOT O HEOOXOJUMOCTH BHEIPEHHUS DETry/ISPHOTO aBTOMATH3UPOBAHHOTO
MOHUTODUHIa COCTOSIHUSI 3€MeJIbHBIX DPecypcOB M 3e/ieHbIX HacCaX/JeHUN C TMpUBJeueHHeM BO3MOXKHOCTEM MeTO/0B
JVCTaHLIMOHHOTO 30HAVPOBAHUS C TIPUMeHeHHeM OeCrUIOTHBIX JIeTaTe/IbHbIX arllapaToB.

KimoueBble C€/I0BA: Te0/ie3UUECKUN MOHHMTODHHT, 3eM/IM, TPHPOJHbIE OOBEKTHI, JAMCTAHIIMOHHOE 30HAMPOBAHUE,
6eCnuUIOTHBIE JIeTaTe/IbHbIE arnaparhl.
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Abstract

This article is dedicated to the development of new technologies for geodetic monitoring of engineering structures and
natural objects using geodesy and remote sensing methods. The problem of significant cost of monitoring land for construction
of engineering structures and construction of oil plants has been allocated due to high spatial distinction. The object of the
study is methods of monitoring land for the construction of engineering structures and the construction of oil plants. The article
studies the possibilities of land monitoring using remote sensing, geoinformation technologies and unmanned aerial vehicles.
As a result of the research on the integration of remote sensing techniques, geoinformation technologies and unmanned aerial
vehicles in the monitoring of land and natural objects, It is recommended that the proposed approach should be included in the
monitoring of land and green spaces and that regular surveys be carried out with unmanned aerial vehicle for land resources
and green spaces. On the basis of the conducted studies, for the first time a multifunctional structure of the system for
monitoring land resources and greenery is proposed, and it is recommended to make a digital transformation of the process of
monitoring the state of land and green plants, which are then considered for the construction of engineering facilities and the
construction of oil plants. The studies indicated the necessity for the implementation of regular automated monitoring of the
state of land and green spaces, using remote sensing techniques and unmanned aerial vehicles.
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BBepenue

YuuTbIBasi 0CHOBHOE 3HaueHHe 3eMJ/TM KaK Hal[MOHA/IBHOTO OOraTCTBa, TOCYAapCTBO 00eCreurBaeT OXpaHy ee MpaBOBbIMHU,
OpPraHW3al[MOHHbIMA W 3KOHOMMUYEeCKMMH MeTtoiamu. OXxpaHa 3eMe/bHbIX PeCcypcoB HEBO3MOXKHA 0e3 MepuoAnvecKoro
ompeJesieHUs1 TIOKasaTesied WX COCTOSIHMSI M KauyeCTBa C LeJIbI0 TIPUHATHSL COOTBETCTBYKOILIMX OPraHU3allMOHHBIX U
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JIKOHOMHUYECKUX Mep. V3yueHWe COCTOSIHUSI 3€Me/IbHBIX PECYPCOB TPOBOAAT MYTEM IPOBEIEHUS MOHUTOPWHTA — CHUCTEMBI
HaOJTIO/IeHNs] C 11e/IbI0 CBOEBPEMEHHOTO BBISIB/IEHNS] U3MEHEHUH, WX OLIEHKH, MPeOTBPAIleHNs U JMKBUAALMU TIOCTeACTBUN
HeraTHBHBIX TpoijeccoB [1].

ObecreueHnie TpeOOBaHUM YCTOWUMBOTO Pa3BUTHS 3eMeJIbHBIX PECYPCOB M 3e/IeHbIX HACaXK/AE€HWM B HACEJIeHHbBIX MyHKTaX
Poccry BO3MOXXHO TOJIKO TIPU HA/MUWKM OT/IQ)KEHHOW CHUCTEMbI DEry/IsiPHbIX HAOMIOAE€HWN W HaJuuvsi UHCTPYMEHTapHs
aHa/M3a TMOJIyUeHHBIX JAHHBIX OTHOCHUTE/NbHO BBISBJIEHHBIX H3MEHEHWH W WH(OPMATHUBHBIX CMOCOOOB Mpe/CTaB/IeHHe
TOJTyUeHHBIX pe3y/ibTaToB. Takol mofxos TpeOyeT ueTKOW CHCTeMbl HAOMIOfeHWN /IS OLIeHKH, WU3yueHUs] AUHAMHUKU U
0COOEHHOCTEH W3MEHEHWH 3eMe/IbHbIX DPeCYpPCOB M 3€/IeHbIX HACaKAEeHWH, WX OXpaHbl W 3allUThl [Jis ITOBBIIEHUS
9KOJIOTUYECKHUX, ICTETUUECKUX U CAaHUTAPHO-TUTUEHUUECKUX (YHKIWH, a TakKe MPOTHO3WPOBAaHUS UX COCTOSHUS C I[eJIbI0
000CHOBaHMSI U TIPUHSATHS pelleHUd B cdepe HUCMOMB30BaHWSl WX B JlalbHEWIIEM TIOf CTPOUTENBCTBO HMH)XXEHEPHBIX
COOPY)KeHHH W HedTernepepabaThIBalOIUX 3aBOJIOB. AKTYa/lbHOCTb MCC/IE0BAHMS COCTOMT B HEOOXOJUMOCTU PETY/SPHO
MoJlyyaTh JOCTOBEPHYIO W aKTyajbHYIH0 WH(OpPMAI[MI0 O T[epeurc/ieHHbIX KpuTepusix [1], KoTopas COOTBETCTByeT
MEXXIYHAapOJHOM TpaKTUKe, C I[eJIbF0 YCTOWUMBOTO YIIPaB/€HUs 3eMebHBIMU peCcypcamu, IpeAHa3HaYeHHbIMU TI0/|
CTPOUTE/ICTBO MH)XXEHEPHBIX COOPYKEHUI U HedTerepepabaThiBarOIUX 3aBO/IOB.

IMo coCTOsTHUIO HA CErofHALIHUN JieHb YBeuueHne uHTepeca K 6a3aM JJaHHBIX a9POKOCMUUECKOT0 reOUH(pOPMAaLiOHHOTO
MOHHUTOPHHIA 3€MeJIbHbIX DPeCYPCOB U 3€/IeHbIX HAaCaKIEHWM W aBTOMAaTHUeCKol HuX 00pabOTKH CBHUIETENbLCTBYET O
He0OXO[UMOCTH  YCOBEpPIIIEHCTBOBAaHUS HWMEIOIIENCS] MeTOAWKA WHBEHTApPU3alluid 3eMeJIbHBIX PEeCypPCOB U 3eJIEHBIX
HaCaX/eHUN /s HYX] UX TeouH(OPMALMOHHOTO MOHMTOPUHTA MyTeM HCIIO/b30BaHUSI COBPEMEHHBIX METOZOB TO/IyUYeHus],
repezaun, 00paboTKK 1 XpaHeHUs] UHGMOPMalIH.

B 1o ke Bpemsi yuennle [3], [4], [5] pekoMeHAYIOT WCIONb30BaTh KOMIUIEKCHBINA TIOAXOJ K MOHHUTOPHUHIY 3eMeJIbHBIX
PeCypCOB U 3eJIeHbIX HaCaXK/IeHWUH, KOTOPbIe B Jla/IbHEHIIeM pacCMaTPUBAIOTCS 110/l CTPOUTEIBLCTBO MH)XXEHEPHBIX COOPY>KEeHUH
1 HedTernepepabaThIBAIOIINX 3aBOOB MyTeM TMPHUBJEUEHHs] KaK COBPEMEHHBIX MeTOfIOB cOopa, 00paboTku W aHaam3a
MH(OpPMALUH, U TPAJULIMOHHBIX HAa3eMHBIX METO/I0B 00c/ieoBanuii. CaMbiM 3(peKTUBHBIM pellieHreM [ijist cOopa pPas3IuuHbIX
JAHHBIX 00 O0OBeKTax 3eMe/bHbIX pPEecypCoB M 3e/IeHbIX HaCaKAeHWH, KOTOpble HY)XKHO paljMOHa/IbHO OpraHW30BaTh U
Mpe/ICTABUTL B TIPOLIECCE MOHWMTOPUHTa, siBsieTcsi co3fganue I'MC ¢ 0a3oi [JaHHBIX 10 pe3y/jbTaTaM WHBEHTapu3alvy
3eMeJIbHbIX PeCYpPCOB U 3e/IeHbIX HaCaK/eHWH, KOTOpble B JajbHENIIeM PacCMaTPUBAIOTCS MO/, CTPOUTE/ILCTBO WHXKEHEPHBIX
COOpY)KeHHI W HedTeriepepabaThIBAIOIIUX 3aBOJIOB, KOTOpasi MO3BOJISIET TIPOBOAWTL aHa/lM3 W3MeHeHUH HUCCIeqyeMoi
TEePPUTOPUM U CHUCTeMaTU3aluio0 TonydeHHOW uHopMaimu [6], [7]. Kak CBUAeTe/NbCTBYIOT pe3y/ibTaThl OTAe/bHBIX
vccnefoBaHril  [8], CIyTHUKOBbIE CHUMKMA BBICOKOTO TIPOCTPAHCTBEHHOTO pa3pellieHus MOTYT CIY)XXUTb BaKHBIM U
TOCTOBEPHBIM HMCTOYHMKOM WH(OPMAI[UM O COCTOSHUM 3eMejIbHBIX PeCypCOB U 3eJIeHbIX HacakAeHW. OHHU I03BOJISTFOT
MoJlyyaTh OTMEPAaTUBHYI0 WH(OPMAILMI0 O 3HAUMTE/NBHBIX [UIOM[A/IX TEPPUTOPHUM, B [JOCTAaTOUHO KODOTKHE CPOKHU
riepepabatbiBath ee ¢ moMoisio I'MIC 1 oCyIeCTB/IATh aKTyald3al[Ui0 TaKCAIIMOHHBIX U KapTorpapuueCcKUX MaTepyasoB Jjis
06HOBJIEHHS peecTpa IaHHbIX.

ITpoBefieHMe TeOPETHUECKOr0 aHanM3a Mo TpobsieMe UCC/Ie[0BaHUS TI03BOJIMIO TOKa3aTh, UTO BeCbMa aKTya/lbHBIM U
BOCTpeOOBaHHLIM HArIpaB/JIeHHEM HWCIIOb30BaHMsI OeCMUIOTHBIX JjieTaTelbHbIX ammapatoB (BITJIA) sBaseTcds MOHUTOPUHT
3eMe/ib C UCIMO/b30BAHUEM METO/IOB [UCTAHIMOHHOTO 30HMPOBAHUS U TeOUH(OPMALMOHHBIX TexHoioruh [3]. OgHuM u3
CrocoOOB TIPeO/Io/ieHUsT TIPUBEJIEHHBIX HEJOCTAaTKOB SIB/ISIETCSl WCMONb3oBaHue BITJIA [/t OCyILeCTBIEHUS Pery/spHOM
MUCTAHI[MOHHOW CHEMKU 3e€MeJIbHBIX PeCypPCOB U 3eJIeHBIX HacCaK[JeHWd. B TpakTWKe JIeCHOTO XO3STHCTBA TPEATIPUHSATEHI
TIOMBITKY T10 UCTO/b30Banuio BITJTA z/s1 onipe/iesieHus BereTal[MOHHOTO UH/IEKCa, MOfICUeTa KOIMUeCTBa TOPo/i, YCTAaHOB/IEHHE
TPaHUI] TAKCAI[MOHHBIX BBIIEJIEHHUH, a TakKkKe [PYTUX II0JIEBBIX OIBITOB W MoHuTopuHra [3]. McciemoBaHue aBTOPOB
CBU/IETE/ILCTBYIOT, UTO (hOTOrpaMMeTPHUUECKUN TOAXOf, K W3MEPEHUI0 BBICOTHI JIeEPeBbeB C ToMolpio BITTA siBisercs
[IOCTAaTOYHO TIPAaKTUYHBIM CIIOCOOOM /Il WHTEHCHBHOTO MOHUTOPHMHIA COCTOSIHUSI 3€MeJIbHBIX DPEeCypCOB U 3eJIeHBbIX
Hacax/|eHui U TpebyeT BHUMaHUS Jja/TbHeHIIero u3yueHust U ucciaenoBanus [5].

Marepuassbl 1 MeTOAbI HCC/IeJ0BAHUA

Llenb faHHOM CTaThU — MCC/Iel0BaHNE BO3MOXXHOCTe MOHUTOPHHIA 3eMelb C UCITI0/Ib30BaHHeM MeTO/0B JUCTaHLIMOHHOIO
30HMPOBaHNS ¥ TeOMH(OPMALMOHHBIX TeXHOIOTHH.

MartepuanaMu UCCIe/IOBaHMS SIBMISFOTCS HAayYHbIe U TIPAKTHYeCKUe UCCIe/[0BaHus M0 TpobieMaTHKe MOHUTOPHHTA 3eMeJTb
07l CTPOUTE/ILCTBO WH)KEHEPHBIX COOPY)KeHWM U HedTenepepabaThIBAlOIMX 3aBOAOB C HCIOJIb30BaHUEM COBPEMEHHBIX
TEXHOJIOTMA M METOAOB. MeTofaMid WCCIe[0BaHMsl BBICTYMAaOT 0000IIeHWe, CUCTeMaTH3alus W aHalu3 HayyHou u
MPaKTHUUeCKOH IUTepaTyphl M0 npobsieMaTHKe UCC/ef0BaHuUsl.

OCHOBHbIE pe3yJIbTaThbl

JIMCTaHI[MOHHBIM MOHUTODUHT COCTOSIHUSI TPUPOJHBIX OOBEKTOB W 3€/IeHbIX HACAXK/EHWM, KOTOpbie B JajbHEHIeM
PacCMaTpPUBAIOTCS TIOf, CTPOUTENLCTBO WHXKEHEPHBIX COOPY)XEHMH W CTPOMTE/ILCTBO HedTernepepabaThIBaIOIIUX 3aBOZOB,
T03BOJISIET CBOEBPEMEHHO BBISB/IAThL W3MEHEHUS, TIPOM3OLIe/IIMe C 3eMeJbHBIMH peCcypcaMyd pacTUTeTHHOCTBIO 3a
oTipe/ieJIeHHBIN TIPOMEKYTOK BpEMeHH B aBTOMAaTH3MPOBAHHOM pexvmMe. COBpeMeHHBbIi MOHUTODPHWHT 3eMeflb, KOTODLIA B
[a/IbHeIIIeM PacCMaTPUBAIOTCS 110/, CTPOUTE/ILCTBO MH)KEHEPHBIX COOPY)KEHHUH M CTPOMTENLCTBO HedrerepepabaThiBarOIMX
3aBO/IOB, HYK/IA€TCSI B HEMe[JIEHHBIX Mepax [0 ero COBEpIIeHCTBOBAHMIO HAa OCHOBE aBTOMAaTH3allud W TPUMEHEHUs
KoMIibtoTepHbIX TexHonoruit CAIIP u TUC, a Taxke BITJIA [8].

Marepuanbl [JUCTAHLIMOHHOTO 30HAWPOBaHMsl C MpuMeHeHneM BIIJTA B 3TOM c/lydyae MOTYT TIPUMEHSITBCS Kak
[IOKyMeHTasibHasi 6a3a /15 000CHOBaHMs MPOBEJEHUs] MEPOMPUATHI MO YMOPSI0UEHUIO 3eMe/IbHBbIX PECYpPCOB U 3eJIeHBbIX
HaCaX/[eHWH, a Takke s [Ja/MbHEHIero pacCMOTPEHWE WX TM0J CTPOUTENLCTBO WHXKEHEPHBIX COOPY)XeHUH W
HedTernepepabaThiBalOLUX 3aBO/IOB.
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B mocnenHye Tofbl JOCTKEHUS B chepe Co3aHust U pa3BUTHSI MHGOPMALMIOHHBIX TEXHOIOIHMH, TEXHOIOTHI 006paboTKH,
XpaHeHHsl, UHTepIIpeTaly MPOCTPAHCTBEHHON MHGOPMauy 3HAUUTeIbHO YBEIWUWIM KOMUUeCTBO M MacluTabHOCTh 3azady,
pemaemsIx ¢ nomoisio I'NC.

[MonyyeHHble MaTepuanbl JAWUCTAHLMIOHHOTO 30HAWPOBAHUsST 00pabaTblBalOTCsi Ha COBPEMEHHOM amapaTHOM M
nporpaMmMHOM obecrieueHur ¢ ucrnonb3oBanueM ['MIC. Cpeqy OCHOBHBIX TPOrPaMMHBIX TPOAYKTOB, ucnosb3ytoimx MC-
TeXHOJIOTMM, MOXKHO Ha3BaTh, Hampumep: ArcViewGIS, Mapinfo GIS-Panorama. C mnomoujpi0 JaHHBIX IPOTPaMM
BBINIOJIHSIETCSI aHAlW3 MaTepuasoB [UCTaHLMOHHOTO 30HAMPOBAHHS, 3aK/IIOUAIOL[UMCS B TIOBBIIIEHHM BEPOSITHOCTH M
MPaBU/ILHOTO pacro3HaBaHus WH(OpPMaLMM Ha 3Tarne WX 00pabOTKH, TOBBILIEHWM CTENeHH AO0CTOBEPHOCTH MOJeNe
TIPUPOJHBIX CUCTEM U MPOLIECCOB U OJJHO3HAYHOMN MHTEPIPeTaLK HHPOPMALMK UCCTeyeMbIX 06beKToB [3].

Ananmu3 HayuHbIX NyO/IMKalyil I03BOJISIET BBIJEINTb HECKONbKO 3TanmoB Impu paspaborke I'MIC 1o MOHUTOPUHIY
3eMeJIbHBIX pecypcoB, KOTOpble B JajbHeHllleM pacCMaTpyhBarOTCsl T0J, CTPOUTENbCTBO WH)XEHEPHBIX COOPY)XKeHUH WU
HedTenepepabarbiBalOIMX 3aBo/OB [9]:

1) aHaym3 TpeboBaHU K TeoMH(OPMALMOHHOM CCTEMe MOHUTOPHHTA 3eMeJIb;

2) pa3paboTka reoMH($OPMALIOHHOHN CHCTEMBI;

3) HarosHeHue ['VIC MOHWTOPHHTA 3eMeJb JaHHBIMH, BKIFOUAFOLMME cO0p 1 00pabOTKy MepBUYHBIX JAaHHBIX, IIOCKOIBKY
pe3y/bTaT HalpsiMyI0 3aBUCHT OT KauecTBa UCXOJHOTO MaTepHara;

4) MOHWTODHHI, aHa/M3, NPOTHO3MPOBaHWE, YTO TI03BOJIMT TPOBECTH KaueCTBeHHBI W MHororpaHHem ['MIC-aHanmus,
KOTOpBIM OXBaTUT BCe IOKa3aTeJu U (aKTOpbl MECTHOCTH W MOXKeT CIOCOOCTBOBaTh IPOTHO3y PpasBUTHS SIBJI€HUN U
TI0Ka3saTesell Ha OCHOBe CTaTUCTUUeCKUX Olepaljuii pa3InyHON C/I0KHOCTH;

5) nmopep>Kka MPUHATHS pellieHnH TI0 PaljioHa/IbHOMY HCTIOb30BaHUI0 TePPUTOPHIA.

B T0 Xe Bpemst [/1s1 TOAJEeP)XKM MOHUTOPHHIA 3eMe/IbHbIX PeCypCOB U 3eJIeHbIX HacaK/eHWi TpeOyeTcs cucteMa aHamm3a
MPOCTPAHCTBEHHON MH(OPMaLUy, KoTopasi CriocobHa 00ecneunTs BBOJ, COTIaCOBaHKeE, MPOPabOTKY, aHa/IU3 U Mpe/CTaB/IeHHe
pe3y/iibTata B CpaBHEHHe pery/spHbIX HaOmrofieHWi. [Ipy YIOMSIHYTBIX YCAOBUSIX [JIs1 OpraHW3alldd TakKOW CHCTEMbI
aKTya/lbHbIM SIB/ISIETCS HEOOXOAMMOCTh Pa3pabOTKM ee KOHLENTyalbHBIX OCHOB BMECTE C HCC/Ie[OBAHHEM TIPUK/IaZHBIX
BO3MOKHOCTEH [/l OTC/IeXKVBaHUSI U3MEeHeHHH, aHa/Ii3a HarpaBlIeHUH U TeH/IeHLIMH OTHOCUTeIbHO COCTOSIHUS, TUIOIIazel 1
ToKasaresiel 3e/leHbIX HacaX/eHui Ha oObekTax Giaroycrpotictea [10].

s pemeHus JaHHOW IpoOseMbl TpebyeTcs NpoBefieHHe pPery/sIpHBIX a’spooTo- WIM KOCMHUECKHX CheMOK (He pesxe
OJHOTO pas3a B IATb JIeT) Jjig TePpPUTOpHil Hace/leHHBIX MYHKTOB. Takoil Mojxof MO3BOJMT ONTHUMH3UPOBaTh IpOLiecC
TIO/TyYeHH!sl MaTepyuasioB JUCTaHLIMOHHOTO 30HMPOBaHKs 3eMe/IbHbIX PeCypCOB U 3e/IeHbIX HaCcaK,eHuUH, BBITIOHATh ChbeMKH B
COOTBETCTBHH C 3aIVIaHPOBAHHBIM BpeMeHeM M MapILIPyTOM, a TakXKe I0/Iy4aTh KapTorpaduieckyro HH(HOPMALMIO B BHICOKOM
KauecTBe, TOUHOCTH U JeTaqm3alui. Ha oCHOBaHWM TIPOBeJeHHBIX WCC/Ie/[OBaHUM Iienecoo0pa3Ho 0OpaTUTh BHUMaHHE Ha
MY/IBTUGYHKLIMOHAIBHYIO CTPYKTYPY CHCTEMBI MOHWUTODWHra 3€Mesb, KOTOphble B JajbHeHIeM pacCMaTpUBalOTCS TIOf
CTPOUTENTLCTBO WHXKEHEDHBIX COOPYXKEeHHH U HedTerepepabaThiBalOIIMX 3aBOJIOB, C OMpE/eJIEHHEM ee TePPUTOPUATBHBIX U
BpPeMeHHBIX YPOBHel Criocob0B M MeTO/|0B INpOBeJeHus, a TakKe OTBETCTBEHHOCTH 3a BBINOJIHEHUWE U Cepbl IpUMeHeHUs
pe3ynbraroB rnocpencrsoM BITJTA.

Tem He MeHee COBpeMeHHas CHCTEMa 3€MeJIbHBIX DEeCypCcOB U 3e/leHbIX HacCak[eHHH He MOXKeT 0a3upoBaThCs Ha
HMEIOLMXCST TIOAXOZaX C MCI0/b30BaHWEM OOJbIION [ONMM PYyYyHOro TpyZJa B TIIPOLIECCe COTMOCTAaB/AeHWs U aHa/IM3a
Pa3sHOBPEMEHHBIX JAHHBIX Pery/spHBIX HaOMofeHuid. YUWTbIBass [JOCTaTOYHO OOJbLIME MacCHBbI BXOAHOM WH(OpPMALUH
OTHOCHUTEJIbHO COCTOSIHHSI 3eMe/IbHBIX PeCypCcOB M 3e/eHbIX HaCaK[eHHUH, KOTOopble B Jja/JbHeMIIeM pacCMaTpUBAIOTCS 107
CTPOWTENBCTBO WH)KEHEPHBIX COOPY)KEHWH U HedTerepepabaThIBAlOLIMX 3aBOJOB, 3TOT IIPOLIECC /IO/DKEH TIOZIeXaThb
00s13aTe/IbHOM aBTOMATHU3allui C MaKCUMaJIbHON TIPOpabO0TKOW BLISIBIEHUST U3MEHEHUH TOKa3aTeNe, napaMeTpoB U KauecTB C
TIOMOIIIBI0 MIPOTPaMMHBIX CPeJCTB, TOJTOTOBKOM aHaIWTHUYeCKUX JaHHBIX KOMITbIOTEPHBIMM MeToZiaMU U (POPMYIUPOBKOM
BbIBOZIOB KBa/IM(MIIMPOBAHHBIMY CIleLMaJUCTaMU. B cBsi3M € 3TUM HeoOXoAuMO IpoBecTH LW(POBYH TpaHC(HOPMALMIO
CHCTEeMbI IMCTaHIIMOHHOTO 30H/VPOBAHUS 3eMe/IbHBIX PeCYPCOB U 3e/IeHbIX HacaX/eHHUH IyTeM ee IiepeBojia B 3/1eKTPOHHBIN
¢hopmar.

[nsi oripefeneHHsi OCHOBHBIX TWIIOB TPYHTOB Ha TeCTOBBIX YYacTKax MOHUTODHHTA 3eMeJb II0f, CTPOUTEBCTBO
WHKEHEDHBIX COOPY)KeHHWM U HedrerepepabaThIBalOIMX 3aBOZIOB TIPUMEHEH MeTO[, CIeKTpajbHOH  00paboTKu
WCIO/b30BaHHEM CHUMKOB, Onu3kux K rumepcriektpasbibiM (KA Terra (Modis)), U co3faHa TeMaTHuecKasi KapTa rPYHTOB
TeCTOBBIX yuacTKoB (puc. 1).
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PucyHok 1 - TemaTnueckas KapTa OYB TECTOBBIX y4aCTKOB 3eMeib 1o faHHbIM KA Terra
DOT: https://doi.org/10.23670/IRJ.2023.131.64.1

ITpumeuanue: Modis

HUccnenoBanue penbeda TeCTOBBIX yUacCTKOB € TioMoIrbio BIT/TA ycTpoiicTBa BK/IFOUaeT aHaIu3 Ha 0CHOBe CHUMKOB BITJTA
1 nipoBefieHHBbIX n3MepeHnid GPS mpuemuukom MAGELLAN, rpu 3ToM Ha TeCTOBBIX y4acTKax cO37aHa LpidpoBast Mogesb
penbeda (puc. 2), 3/1eKTPOHHBIE KapThl U OTPeZie/IeHHbIe TOUHBIE TUIOL[A/IU TI0JIeH, UTO ITO3BOJISET:

- 3DUTEJILHO OLIeHUBATh pesbed;

- CrocoOCTBOBaTh M3YYEHHWI0 U TPOTHO3UPOBAHUMIO HeOIarornpusTHBIX TPOLIECCOB TPH CTPOMTENbCTBE WH)KEHEPHBIX
coopy>xeHul 1 HepreriepepabaThIBAOIIKMX 3aBO/IOB;

- TJIAaHUPOBATh U OLleHUBaTh 3¢ GeKTUBHOCTD MPeANPUHSTHIX Mep.



MestcOyHapoOHblll HayuHo-uccnedosamenvckuii dcypHan = Ne 5 (131) = Mali

-Jlim

100 5i

Pucynoxk 2 - Llnudposas Mmogens penbeda
DOL: https://doi.org/10.23670/IRJ.2023.131.64.2
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HayuHasi HOBM3HA IpOBeJleHHBIX MCC/Ie[OBaHUN COCTOMT B TOM, UTO pa3paboTaHHBINA MOAXOZ IO3BOJSeT 00ecreunTh
BBINIOJIHEHME COBpEeMEHHbIX TpeOoBaHMK 10 LMQpoBoi TpaHchOpPMal{id IIPOLIECCOB JUCTAHLJMOHHOTO 30H/UPOBAHUS
3eMeJIbHbIX PECYpPCOB U 3eJ/IeHbIX HacaK/eHWH, KOTopble B jlalbHelIleM pacCMaTpUBalOTCS 107, CTPOUTE/ILCTBO MHKEHEPHbIX
COOpY)XeHHII M HedTelepepabaTbBAIOIIMX 3aBOJOB, YCKOPUTh M Y/IYUIIMTH KauecTBO BBITIOJHEHWS MOHUTOPHHIA HX
coctosiHUs. TIpy 3ToM TpebOBaHUSI CHCTEMHOTO MOAXOAa K OpraHM3aldy TPOLecca YIOpsiJOUeHHUs] 3eMe/TbHbIX PeCypCOB U
3e/IeHbIX HaCaKIeHWH 00eCreurBaroTCs MyTeM yueTa pe3y/bTaToB pa3HOBPeMeHHBIX MCC/IeJOBaHUMN 3eMe/TbHBIX PeCypCoB U
3e/IeHbIX HaCaX/eHWH C LeNbl0 yIyullleHWs KayecTBa IPOBEJEHHs] OPraHH3allMOHHBIX W XO3SMCTBEHHBIX MepONpUSITHH,
CO37aHUsI BO3MOYKHOTO [i/IsI TIDHHSITHSL CBOEBPEMeHHBIX M OOOCHOBAHHBIX YIIPAaBI€HUECKMX PpeLIeHHH W OTC/IeXKHBaHUS
HapylIeHUH COCTOSIHUS PaCTUTE/TbHOCTH.

IMpakThueckass HOBU3HA IpeJJIOKEHHOTO TMOAX0J4Aa C HCHO/Mb30BaHUEM METOZ0B AWCTAHLMOHHOIO 30H/JUPOBaHUS,
reoMH(OPMALMOHHBIX TEXHOJIOTHH 1 6eCTIMIOTHBIX JIeTaTe/bHBIX alllapaTtoB B PaMKaX M3y4yeHHsl BO3MOXKHOCTeH MOHUTOPHHTA
3eMeJib TI03BO/IUT TNPOBOJUTHL OIpefiesieHHe OCHOBHBIX THIIOB I'PYHTOB Ha TECTOBBIX yuyacTKaX MOHMUTOPHUHIA 3eMeslb TOf
CTPOWTEIECTBO WHKEHEPHBIX COOPY>KeHH U HedTernepepadaThIBarOLMX 3aBOJOB.

3ak/roueHue

Takum o0Opa3oM, MpobieMaTka MOHMTOPMHIA 3eMe/lb HMH)KeHEPHBIX COOPY)KeHHH U TMPUPOAHBIX OOBEKTOB C
WCTIONb30BaHUEM METOZIOB [TUCTAHI[UOHHOTO 30HAUPOBAaHUA W TeOUH(OPMAIMOHHBIX TEXHOJOTUN B HOBBIX peayusix
TIpUMeHeHUsI CTAHOBUTCS BeCbMa aKTyasbHOM.

[TpuBeseHHbIe KCC/IEIOBaHUS CBUJIETENBLCTBYIOT O I1e/1ecO00pPa3HOCTH BHEJIDEHHUs] Pery/isipHOr0 MOHUTOPHHTA B
KOMIUIEKCHOM COYeTaHUM C CHCTeMOM WX WHBEHTAapU3alluid U yIopsifoueHus. B To ke Bpemsi AJisi yCOBepIIEHCTBOBaHUS,
YCKOPEHUs U Y/IyullleHWsl KauyecTBa HabmoeHui HeoOX0JMMO WCII0/Ib30BaHWE MAaTepUasioB JUCTAHLIMOHHOTO 30HJMPOBaHUS,
KOTOpble B /[iaJibHEHIIeM TpopabaThiBAlOTCSI B ABTOMATU3MPOBAHHON 3/IEKTPOHHOM CHUCTEMe TeouH(pOPMAlOHHOTO
MOHUTOPWHIAa AUCTAaHIIMOHHOTO 30HJWPOBAHUS 3eMeJIbHbIX PecypCcoOB U 3eieHbIX HacaxaeHW. I[Ipe[io’keHHBIM TOAXO[
[TOJDKEH 00eCITeunTh KaueCTBEeHHbIE U3MEHEHHsI B TIPOIeCCe YIOPsAJ0UEeHHS 3eMeTbHBIX PeCYPCOB U 3e/IeHbIX HAaCaKIEHHH, a
VMEHHO Y/IyullleHWe KaueCTBa TIPOBEJIeHUs OPTraHW3allOHHBIX W XO3SHCTBEHHBIX MEDPOTIPUSATHUN, Oyarofapsi peryaspHOMY
MOHUTOPUHTY MX COCTOSIHUS C HWCC/IefOBaHWEM TPUUMH H3MeHEeHWH 3eMeJIbHBbIX DeCypCcoB M 3e/leHbIX HaCaX/eHHi,
000CHOBaHMEM YTIPAaBI€HUECKUX PeIleHU U OTC/IeKUBAaHUEeM HapyLIeHU COCTOSHUSI PacTUTeNbHOCTH. DYHKLIMOHUPOBaHWe
noflobHON cUCTeMbl Ha OOIIEroCyZapCTBEHHOM YDPOBHE JIO/DKHO 00eCcreurTh HAlMOHATbHYH) WH(OPMAIMOHHYI0 CUCTEMY
JAHHBIMU O COCTOSIHUM 3eMe/IbHbIX PeCypCOB U 3e/IeHbIX HACaK/EHUH, KOTOpble OyJyT COBMECTHMbI C AHAJIOTHUHBIMU

CTPYKTypaMH [pyTuX CTpaH.
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