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Omnucan KCIIEPUMEHTANILHBIN 00pa3el] TeXHOIOIHH BbISBICHHUS, IeIIUpPUPOBAHUS 1 KapTorpadupoBaHust Jerpain-
POBaHHBIX 3eMeJb, CO3IaHHBIN B paMKaX BEIMOIHEHUs rnporpammbl Coro3Horo rocyaapctsa «MoautopuHr-CI». Dke-
MEPUMEHTAIbHBIA 00pa3el] OCHOBAH HA MCIOJIb30BAHUU MOJIENEH aBTOMATH3aIlKi 00paObOTKU AaHHBIX AUCTAHI[HOHHOTO
30HAMPOBaHMs 3eMIIH, pa3paOdOTaHHBIX HA 0a3e OTKPBITOrO reOMH(DOPMAIIMOHHOTO porpaMMHoro obecrieucHus QGIS.
Takue MO B COBOKYITHOCTH 0T BOBMOKHOCTh OCYIIECTBISITh aBTOMATH3UPOBAHHYIO MIPEABAPUTEIbHYIO 00paboT-
KY, KJIacCU(UKAITHIO KOCMUYECKUX CHUMKOB, OIICHKY TOYHOCTH KJIACCH(HKAIINH, a TAK)Ke BEKTOPH3AIMIO U KapTorpadu-
POBaHUE MOTYYCHHBIX PE3YIIBTATOB TEMAaTHYCCKOTO AeutndpupoBanus. [Ipeparaemast TeXHOJIOTHS IO3BOJISIET CO3/1aBaTh
UQpOBbIe KapThl MPOSIBICHUN Jerpajiallii 3eMellb, 00eCIeunBaeT YKOHOMHUIO 3aTpaT BPEMEHH, a TaKKe yIpOIIeHHE
mporecca 00pabOTKHU JaHHBIX TUCTAHIIMOHHOTO 30HAMpOoBaHus 3emiid. Ha ocHOBe mosTyueHHO# KapTorpaduieckoi mpo-
JYKIUH CO3/1aHbl 0a3a JaHHBIX JErPaJMPOBAHHBIX 3€MEJb U IEKTPOHHbII aTiiac MPOSBICHHUI TPOLECCOB Jerpaialiu
3emenb PecryOnuku benapyce, 10CTyn K KOTOPBIM peajM30BaH yepe3 CHelraln3MpOBaHHbIN reornopTal (BeO-cepBuc).
Pesynbrarhl MccaeqoBaHU MOTYT OBITh IIPUMEHEHBI I OOpBOBI C Aerpafanueii 3eMellb Ha HAIlMOHAJIFHOM ypPOBHE,
a TaKkKe MPH PELICHUN 334 CO3/aHus U aKTyallM3aliH [IaHOBO-KapTOrpadMuecKkoil OCHOBBI, pa3paboTKu TeMaTHye-
CKHX T€OMH(OPMAIOHHBIX CUCTEM M JJOKYMEHTOB TUIAHUPOBAHUS 3€MIICTIONB30BAHMSI.

Knrwouesvie cnosa: Acrpaganus 3€MEJIb, FGOI/IH(bOpMaHI/IOHHBIe CHUCTEMBI; TaHHBIC TUCTAHIIMOHHOT'O 30HAUPOBAHU.
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Described experimental sample of the technology of identification, interpretation and mapping of degraded land,

created in the framework of the Union State program «Monitoring-SG». The experimental sample is based on the use of
GIS models of automatization of remote sensing data (RSD) processing, created on the basis of an open geoinformation
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software QGIS. Developed GIS models are used together to implement an automated pre-processing, satellite images
classification, accuracy assessment of the classification and vectorization and mapping of the received results of thematic
interpretation. The proposed technology allows to create digital land degradation maps, provides a cost savings and simp-
lification of remote sensing data processing. The database of degraded lands and the electronic atlas of land degradation
forms of the Republic of Belarus are created, access to which is realized through a dedicated geoportal (web-service).
The research results could be applied for combat land degradation at national level, but also at the solution of tasks of
creating and updating of cartographic products, development of thematic geographic information systems and land use
planning documents.

Key words: land degradation; geoinformation systems; remote sensing data.

BBenenue

B HacTositiee Bpemst aerpanaius 3eMelb, BKITIOYas WX KITFOYEBOW KOMIIOHEHT — ITOYBBI, MPEICTABIISIET
c000# CyIIECTBEHHYIO YIpO3y, OTPEACTISAIONIYI0 HETaTUBHBIE COIHMAFHO-IKOHOMUYECKHE U IKOIOTUIECKUE
TTOCJIEICTBHS. YCHIIMBAIOIIEECS aHTPOIIOTEHHOE BO3JICHCTBHE Ha 3€MEJbHBIE PECypChl, COKpaiieHue Ono-
pa3HooOpasns SKOCHCTEM, yBEIMYCHNE WX YA3BHUMOCTH K KIMMAaTHYECKUM H3MEHEHHSM, HepalnOHAIbHBIC
yIpaBJIeHUE W OpPTaHU3aIHs 3eMJICTIOIb30BaHUS HE TOIBKO CHIDKAIOT MPOAYKIIMOHHYIO CITOCOOHOCTD 3€Melb
(TI0YB), HO ¥ OTPHUIIATEHHO CKAa3BbIBAIOTCS HA APYTUX KUIHEHHO BaKHBIX, TPETOCTABIEHHBIX MU 3KOCHCTEM-
HEBIX ycryrax. [To manaevM [IpomoBonbCcTBEHHOM 1 cenbckoxo3siicTBeHHON oprarm3anuu OOH (PAO), odmias
IJIOMIAIb JeTPaIupPOBAHHBIX 3€MeNTb COCTABISET CBBIIIE 25 % TepPUTOPHH CYIIH, a €KETOHBIN TIT00aTEHBINA
yIep0, HAHOCUMBIH Jerpamanuei 3emMelb, — okoito 300 mupx mommt. CLIA [1].

Js Peciyonmukm bemapych gerpamgamnus 3eMellb TakKe SIBISICTCS OMHON M3 HanmboJiee aKTyallbHBIX TIPO0-
JIeM, OT PEIIeHNsT KOTOPOH 3aBUCHT KaK yCIENTHOCTh YKOHOMUYECKOTO Pa3BUTHSA, TaK U DKOJOTHUECKast 6e30-
MMacHOCTh. DTO HAXOAUT OTPaKEHUE B MEXKTyHAPOIHBIX 00A3aTEIbCTBAX CTPAHBI B CBSI3U C TPHUCOCTUHEHUEM
k Kousennmmu OOH 1o 60pr0e ¢ onmycTeiHuBaHueM/ erpanaueii 3emens (Yka3 [Ipesunenta Pecmyomikn be-
napyck ot 17 utomst 2001 1. Ne 393) u peanu3zanueii moaoKeHUH cTpareruy 1 HarmoHamsHOTO M1aHa qeiCcTBUN
10 TIPEIOTBPAIICHUIO IeTPamallii 3eMelb (BKIrouas mouBbl) Ha 2016—2020 1T, yTBEP>KISHHBIX ITOCTAHOBIIE-
areMm CoBera MunnctpoB Pecrryommku bemapycs ot 29 anpernst 2015 . Ne 361 [2].

K ocHoBHBIM (hopMam (BHmaM) merpamanuyd 3eMeib (I0YB) MPUMEHUTENIBHO K YCIOBHAM bemapycu oT-
HOCSATCS BOIHAS W BETPOBas dPO3US; MUHEPATH3AIUs (pa3pyIlIieHne) OCYyIICHHBIX TOP(SIHO-O00TOTHBIX TTOYB;
YXyAIIeHHEe TPAaHYJIOMETPUIECKOTO COCTaBa; XMMHUYECKOe, B TOM YHCIIE PAAHNOHYKIHIHOE, 3arpsi3HeHHe; 3a-
TPA3HEHNE OTXOIaMH TPOM3BOJCTBA M MOTPEOICHUS, MOATOIUICHNE, TIEPEYIUIOTHEHNE; BRITOPAaHUE OCYIICH-
HBIX TOP(OSAHUKOB; HApYyIIEHUE 3eMeNTb TIPU pa3paboTKe MECTOPOXKICHHIA TIOIE3HBIX NCKOTIAEMBIX, a TAKXKe TIPH
BEJICHUH CTPOUTENHHBIX pabOT W MHBIX PACKOIKaX; CAMOBOJIEHOE 3aHITHE M HEIEIEeBOE HCIIOIb30BaHHUE 3€-
MeJb; 3a0pOIIEHHOCTh 3€MEeITb, B TOM YHCIIE 3aHATHIX MMyCTYIOMMMA 00BEKTaMH, U JIp.

OnHO¥ 13 TJIaBHBIX MPUYUH, CACPKUBAIONINX MTPOBEACHNE MEPOTIPUATHIA 10 O0ph0e ¢ Jerpanarueii, sB-
JISIeTCSI OTCYTCTBHE ONEPATHBHON, TOYHON M HU3KO3aTPAaTHON TEXHOJOTHH BEISBICHUS, KapTOTpaQupOBaHUS,
KJTacCU(HUKAIINH, yIeTa U OIIEHKH MPOIECCOB IETPAAIllii U JeTPaIipPOBAHHBIX 3eMEIb.

B cuty pasBuTHs TexHOJOTHI c6opa, 00pabOTKH, XpaHEHHUS M UCTIONH30BaHUS JaHHBIX JUCTAHIIMOHHOTO
3oaaupoBanus (/1J13), CHIDKEHHUS UX CTOMMOCTH, BO3MOXXHOCTH BBIOOpA KaHAJIOB CTIICKTPAIBHOTO CKaHHPOBa-
HUS 3eMHOW MTOBEPXHOCTH U MEPHOIa HAOTIONEHHH, a TaKXKe MOMyYeHHs aKTyalIbHBIX JTaHHBIX ¥ MPUMEHEHUS
MIPOTPaMMHBIX CPEJICTB aBTOMATH3AIIIH ATH METO/IbI HAnOO0JIee TPUEeMIIEMBbI JUTS BBISBIICHUS W KapTorpadupo-
BaHUS TPOIIECCOB JAETPATAINH 1 ICTPATNPOBAHHBIX 3€MeIb.

Pemenuto ykazaHHOU mpoOIIeMbl Ha HAIIMOHAJIFHOM YPOBHE YESEeTCS BCe OOJbIe BHUMAHUSA, OJHAKO
JIO HACTOSIIETO BPEMEHHU M3 BCEX BHJIOB JIETPAAIlMN 3€MENb JIUIIb JIJI1 BOAHONH W BETPOBOW SPO3UHU U MH-
Hepanu3anuu TOPPSHUKOB UMEETCSI HEKOTOPBIN OIBIT WX U3yYEeHHS CPEICTBAMH JUCTAHIIMOHHOTO 30H/IH-
poBanwms. Bormpocsl METOAMYECKOTO 00eCTIeYeHNs U BHEAPEHNS TaKUX padOT B MPAKTHKY BCE €IIe OCTAIOTCS
HEpEIICHHBIMHU.

IKcIepruMeHTAIbLHAS YaCTh

B HacTosiiee BpeMsi B HayYHO-HCCIIE0BATEbCKOM JTA00PAaTOPUH DKOJIOTHH JIaH (A TOB reorpaduieckoro
(dhaxynpreTa BI'Y 3aBepmieHa pabora Hax mpoekToM «Pa3paboTka IKCIIEpUMEHTAIBHOTO 00pa3iia TEXHOIOTHH
BBISIBIICHHS, JIEITU(PPUPOBAHUS U KapTOrpaUpOBaHUS TUHAMUKH MPOIIECCOB JCTPAIAIUN, JIETPaTUPYIOITHX
U JIeTPaJUPOBAaHHBIX 3eMellb HA OCHOBE COBPEMEHHBIX CITyTHUKOBBIX JIAHHBIX» B paMKax mporpaMmbl Coro3-
HOTrO TocynapctBa «Pa3paboTka KOCMHUYECKHUX W HAa3eMHBIX CpeICTB obecriedeHus: morpeduteneit Poccuun
u benmapycu nabopManuei TUCTaHITMOHHOTO 30HANpoBaHus 3emium» («Morutopuar-CI») [3].
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Co3naBacMasi B X0JIc IPOCKTa TEXHOJIOTHSI OCHOBaHA HA MCIOJIB30BAaHUN T€OMH(POPMAIIMOHHBIX MOJICIICH
o0pabotku J1J13, KOTOphIe MPEICTABISIOT COOOM ONMPEIEICHHBIC MTOCIIE0BaTeILHOCTH OTIePAIlHii, B COBOKYTI-
HOCTH TIO3BOJISIFOIIUX OCYIIECTBIISTh ABTOMAaTU3UPOBAHHYIO TPEIBAPUTEIBLHYI0 00pa0dOTKY, KIIacCU(UKAIIUIO
KOCMHYECKHX CHUMKOB, OIICHKY TOYHOCTH KJIACCH(DHMKAIIMH, a TaKKe BEKTOPH3AIMIO U KapTorpadupoBaHue
MTOJTyYEHHBIX PE3YNBTATOB TEMAaTHUECKOTO AemrpprUpoBaHus [4].

Jtst pa3paboTku TeonHGOPMAITMOHHBIX MOJIEICH B KauecTBe 0a30BOT0 MCITOJIB3YETCS ITPOrpaMMHOE o0ec-
nedenue (I10) ¢ otkpeITeiM KooM Quantum GIS (QGIS) u nononHuTeNbHBIE MOAYIH K HeMy (SAGA, OTB).
[pu BEIOOpE nanHorO [1O CyIIeCTBEHHOI SBISIACH BO3MOXKHOCTD MOJKIFOUSHHSI K OCHOBHOMY (DYHKITUOHATY
npocTpancTBeHHOro aHanu3a QGIS uacTpymeHToB 00padoTku /13 u3 qpyrux reoMHpOpMalMOHHBIX ITaKe-
TOB ¥ UX MMOCJIEAYIONIETO MCIIOIb30BAaHMS B BUJIE OTACIHHBIX MOAYJIEH, a TaKKe HATHYUE CTIeIHaTN3upOBaH-
HOTO MOJYJISl CO3/IaHusI MOJIENel, B KOTOPOM MOXXHO KOMOWHHUPOBATH UMEIOIIUECS aTOPUTMEBI JUIS PEIIeHUs
PasTUIHBIX TPUKITaAHEIX 3a1a9. [10 OGIS mo3BosIeT onepupoBaTh rpadhndeCKIME MOACIIIME pa0OINX MPO-
[IECCOB, CO3/1aBaTh, PElaKTHPOBaTh, 3aIlyCKaTh M JOKyMEHTHPOBATh MPOCTPAHCTBEHHBIE MojieH. [Ipu sToM
OCHOBHBIMHU HUCIIOJIB3YCMbIMU KATCTOPUAMU SABJISIIOTCA UCXOAHBIC FCOI/IH(I)OpMaIII/IOHHI)IC CJIOH, MPOUECChI, X
MapaMeTpsbl ¥ CBSI3U MEXIy HUMH, a TAKIKE PE3yJIbTUPYIOIIHNE CIOU.

B pamkax pa3paOoTku TEXHOJOTHH CO3JaH Sl TeOMH(OPMAIIMOHHBIX MOJIENEH: MpeBapUTEIbHON 00-
pabotku 113, aBTOMaTH3WPOBAHHOMN KIacCU(PUKAIINN, OIIEHKH TOYHOCTH KJIACCH(DHKAITUN 1 BEKTOPHOU TIOCT-
00paboTKH ee Pe3yIbTaToB.

leonnbopmarrionHast MoJIeNb MpeaBapUTeNbHON 00padotku JI/13 (puc. 1) mpemnnasnadeHa it MOATOTOBKH
HCXOJHBIX JJAHHBIX K MOCIICAYIOLIEMY aBTOMATU3UPOBAHHOMY JEIU(DPUPOBAHUIO U BKITIOYAET B CEOs:

® VICXOJHBIC CIIOH:

— pacTpOBBIF KOCMHYECKHI CHUMOK;
— OTHENbHBIC CIICKTpaTbHBIC KaHamel cHUMKA (NIR band, R band n T. 1.);

e TeonH()OPMAIIMOHHBIC TPOIIECCH (AMTOPUTMBI TIPOTpaMMHBIX MakeToB QGIS, SAGA n OTB), KOoTOphIE
MOXKHO OTKJTIOYaTh WM aKTUBUPOBATH B 3aBUCUMOCTH OT PeIIaeMoi 3a1a4uu u neneit oopadborku 1J13:

— pasJieliecHue MHOTO30HAaIbHOTO CHUMKA Ha N kaHainos (Split Image);
— pa3zaerneHue MHOTO30HAIBHOTO CHUMKA Ha RGB-kanainsl (Split RGB bands);
— JINHEHHOE PacTsHKeHUE TUCTOTpaMMBbI (Rescale Image);
— pacyeT BereTannoHHBIX HHACKcoB (NDVI, PVIu np.);
— ¢unsrpanusa Mmetonamu ['aycca (Gaussian filter) n Jlaninaca (Laplacian filter),
— xoMrio3ut RGB (Rgb composite);
— pacyer cratiucTuku Broporo nopsiaka (Compute Images second order statistics);
® pE3yIBTHPYIOIIHE CIIOM, KOTOPBIE BO3MOXKHO COXPAHSTh B IAMSTH KOMITBIOTEpA JIMO0 BO BPEMEHHOI Narike.
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Puc. 1. Teonndopmarimonnas Mozienb
npeaBapuTesibHON 00pabotku [1J13 (bparmenr)

Fig. 1. Geoinformation model
of preliminary processing of RSD (fragment)
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leonndopmanonHbie MOIEH aBTOMAaTH3UPOBAHHON KilaccH(UKAIMK TIpeHA3HAYCHBI IS aBTOMaTHye-
CKOTO pa30neHust N300paKeHHH 10 33JaHHOMY TPU3HAKY WIIM COBOKYITHOCTH MIPHU3HAKOB Ha OJHOPOIHBIE CO-
JiepKaTelIbHO HHTEPIPETHPYEMbIE 0OIACTH U BKJIIOYAIOT:

® JICXOJIHBIE CJIOU:

— pacTpOBBIN CHUMOK (MOYKET MCIIOIB30BATHCS HCXOHBIN CHUMOK JTHO0 Pe3yIbTUPYIOIINE CIION MOACTH
npeIBapUTENIbHON 00paboTKK (KOMOMHAIIMH KaHAJIOB));

— BEKTOPHBIH CJIOH 3TaJOHOB (JIs1 MOJIETTH aBTOMATH3MPOBAHHON KOHTPOJIHPYEMOU KIlacCH(HUKAIIMH
¢ oOyueHuem);

e reonH(opManoHHbIe Tpoliecchl (anroputMbl maketoB QGIS, SAGA n OTB):

— Mozenb kinaccudukanuu 0e3 o0yuenust (Unsupervised KMeans classification);,
— Mozenb kinaccupukaiuu ¢ o0yueHueM (Supervised classification),

® PE3yNBTUPYIONINE CIOU KIIaCCH(DUITMPOBAHHBIX CHUMKOB.

leonndopmanonnas MozeNb OIIEHKH TOYHOCTH MpeJHa3HaueHa JUIsl onpejelieHuss 00beKTUBHBIX MOKa-
3aresel JOCTOBEPHOCTH U HAJACKHOCTH MH(POpMAIIMH, TTOTyUeHHON nipu kinaccudukamuu [1J13, 1 coctouT U3
CJIEMYIONTNX MPOIIeCCOB (anropuTMoB naketa GRASS):

e npeoOpa3oBaHUE BEKTOPHOTO CJIOS B PACTPOBBIN C UCIIOJIb30BAaHUEM aTpudyTa ciosi (v.to.rast.attribute);

® pacueT MapaMeTPOB OIEHKH TOUHOCTH Kiaccudukammu (rkappa).

HcxonHble cilon MOJEINHN:

e Kyaccu(GUIIMPOBAHHBIN PACTPOBBI CHUMOK, TIONyUEHHBIH Ha MpebLayIeM dtare oopadorku J/13;

® BCKTOPHBII MOJUTOHAIBHBIN CI0H ¢ MHpOpMarreil 00 U3BECTHBIX BUIAX 3€MElb.

ANTOPUTM pacyeTa MaTpHIlbl OIUOOK U MapaMeTpa kappa 1iisi OUEHKH TOYHOCTH PE3yJbTaToB Kiaccudu-
KaIlMH BBIYMCIISIET MATPHILy OMIMOOK KIacCH(DPUKAIMK U TOrOTABIMBACT TAONUILY, B KOTOPOH OTPa)KEHBI KO-
JIMYECTBO TPABUIILHO KIacCU(UIIMPOBAHHBIX MUKCENeH, 00Imas romais (B MUKCENISIX) U MPOICHT MPaBUIIb-
HO KJIacCU(HUIMPOBAHHBIX MHKcened. OT4eT 0 paboTe alropuTMa 3armichIBACTCS B PE3YIBTHPYIOMNN (aiit
B TEKCTOBOM (hopmare.

leonndopmanmonnas Mozenb MocToOpadoTKu pesyibraroB kinaccudukanuu J1J13 npennazHadeHa aus
0o OpMIICHHS 3TUX PE3YJILTATOB B BHJIC IUPPOBOI KapThl. BekTopHast mocToOpaboTKa 3aKII0YaeTCs B (PUIIBT-
panuu nryMoB (aITOpUTM rneighbors) U aBTOMAaTHYECKOW BEKTOPHU3ANUU (AJTOPUTM 7:10.Vect) TIOTYyUYEHHBIX
JTAHHBIX. B KauecTBe MCXOMHOTO CIOS ISl MOJETH BBICTYIIAeT KiacCH(UIMPOBAaHHBIA PacTPOBHIN CHUMOK,
CO3MaHHBIN Ha MpebIIyIIeM dTane oopadorku 1J13.

Pe3y.]'[bTaTbI U UX 06cyme1me

[TocnenoBarenbHas peanu3aius pa3padOTaHHBIX MOJENEH MO3BOJISET CO3/aBaTh HU(POBBIC KapThl MPO-
SIBJICHUH JIeTpalalliK, Ha KOTOPHIX OTOOPAXKAKTCS IPAaHUIIbl KOHTYPOB JIeTPaIUPOBAHHBIX 3€MEJIb, PAa3JINYat0-
HIMXCS [T0 BHJIAM JISTPAJIallii, a TAK)Ke JIOTIOJHUTEIIbHBIC HEOOXOAMMBIC 3JIEMEHTHI CoziepKanus (puc. 2).

>
Jlerpamanuu 3eMeib 1Mo BUAaM -~ ¢ -
x 3 - I -
Opo3zuonno onacnvle BT ’a ot % A
(S

Opooupoeanmvie M N\
CHIIbHO3POIMPOBAHHbIC ~ » xXi S

) poaup - 2 \ Kaapawn: .,JL \
CpenHespoaupoBaHHbIE 2 %< FA Moy ' CR S,

ot vy n
CnabospoaupoBaHHbIe ~e N, N 4 ‘S:\
s v‘“’*ﬁ - ‘. ' (
Heghnsiyuonno onacrvle 2 ) Y \
™ X - o - ~ -
Hegpnuposanmvle ‘} " % S i RPE'M
CunbHOIEQIUPOBaHHBIC \ A~ " s - . f
Wiyt g :
CpenHenegaupoBaHHEIC e | ,/ Aea- = “7
» - = . <
CrnabonednupoBannbie S , \ﬁ r"; R . ) : ="
T £ ¢ Ul " A Ropeanun

Puc. 2. lndpposas xkapTa NpOSBICHUI ITPaallid 3¢Meb,
CO3/IaHHAsl C MCITIOJIb30BaHHEM IeOnH()OPMAIIMOHHBIX
Mmopeneii oopadorku JIJ13 (dparment)

Fig. 2. Digital map of degradation land worked out
with geoinformation models of RSD (fragment)
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KapTs! sSBIISIIOTCS BOXKHEHIIIMM HTOTOM PAa0OT IO BBISIBICHHIO U KAPTOTpadUpOBaHUIO TIPOLIECCOB JIerpajia-
LU U JeTpaupOBaHHBIX 3eMeJb U NIPeIHa3HaYCeHbI [T aHAIN3a TOYBEHHO-IKOJIOTHYECKON CUTYalluu U TIPU-
HSITHS YIIPABICHYECKUX PEIICHHH 10 00phOe C HeraTHBHBIMH TPOIIECCAMH.

Ludposble KapThl Jerpaialyy 3eMellb XPaHATCsl B CO3JJAHHOW MPOCTPAHCTBEHHOM 0a3e JaHHBIX Jerpa-
JMPOBAaHHBIX 3€MeIb B BUJIC CICIIMAIBLHOTO Kilacca 00bEKTOB, CTPYKTYypa KOTOPOTO MpeJicTaBlIeHa B Ta0. 1.

Ta6numa 1
CTpyKTypa Kjacca 00beKTOB «/lerpagnpoBaHHbIe 3eMJI)
Table 1
Structure of the «Degraded Land» class of objects
Tun nomnst
Haumenosanue nosns Nms nonst N Onucanue
(pa3mep WK AMANa30H 3HAUYCHUN )
ID ID Yucnosoe nemnoe (0-255) W neHTupUKaIIMOHHBII HOMED
Hasanue Name CumBonpHOE (40 3HAKOB) CobcTBenHOC HA3BAHNC yHACTKOB,
BBOJIUTCSI ITO HEOOXOAUMOCTH
KomupyeTtcst B COOTBETCTBHH
Bun nerpananuun DegrType | Yucnooe nienoe (0-255) co cnpasourmkom DEGRTYPES
. Konupyetcst B coorBeTcTBUM
Bun zemens ZemVid Yucnosoe neioe (0-255) co crpaourikom ZEMVIDS
Konupyetcst B cooTBeTCTBUU
[Ipouecc nerpamanuu DegrProc Yucnosoe nenoe (0-255) co cnpasourukom DEGRPROC
Konupyetcs B coorBeTcTBUM
[IposiBenue mpornecca DegrDem | Yucnosoe nenoe (0-255) co crpagounnkom DEGRDEM
WNuaukatop aerpaganuu Degrind Yucnosoe nenoe (0-255) Koaupyercs B coorsercrann

co cnpaBouynukom DEGRIND

KOOpZ[I/IHaTI)I apeajia

(LeHTPATHHO# TOuKH) AreCor Uucnosoe Onpenensitores GPS-npuemnurnkom
[Inowmans apeana ArePlo Yucnosoe Kapromerpuueckue uaMepeHust
Oo6nactpb Region CumBosibHOE (40 3HaKOB) AJMUHHCTpATHBHAs 00J1aCTh
Paiion District CumBoipHOE (40 3HAKOB) A TMUHHCTpPaTUBHBIN paioH

B cooTtBeTcTBHN C €IUHBIM
RegCod Uwucnosoe 1ienoe TOCYIapCTBEHHBIM PETUCTPOM
HenBmxuMoro umyuiectsa (EI'PHN)

Kon ammMunuctTparuBHo-
TEPPUTOPUATIBHON EAUHULIBI

KanactpoBblit HOMED CadNum YucaoBoe 11eiioe B cootBercTBuu ¢ EI'PHU

B cooTBeTcTBHM C 3eMETBHBIMU
ID 3UC IDZIS YucaoBoe 11ernoe

MH(OPMAITMOHHBIMU CHCTEMaMU

KonnpyeTcst B COOTBETCTBUHA
VTouHsIOMIAas MOAIUCE Text CumBonbHOE (40 3HAKOB) APy

co crpaBouynukom DEGRTEXTS

Ha ocHoBe nony4eHnHo# kaprorpaduieckoil MPOAYKIMH CO3/[aH 3JIEKTPOHHBIH aTiiac MpOosBICHHIA TpoLiec-
COB Jierpajanuu 3emeib PecriyOnuku Benapycs, cogepkanuit 0o630opubie (Maciirad 1:1 000 000) u kpymHO-
macmradusie (1:10 000—1:100 000) kapThl, OXBaThIBAIOIINE TEPPUTOPUIO OTAETHHBIX aIMHUHUCTPATHBHBIX
paiioHOB cTpaHbl. B atiac BXonsT:

e 0030pHAas KapTa MPOIECCOB BOJHOW U BETPOBOH 3po3uu 1o benapycu macmrada 1:1 000 000 (co3nana
0 MaTepuaiaM NepBUYHOTO HATOIHEHHs 0a3bl IaHHBIX JIETPaIUPOBAHHBIX 3€MEIb U B Pe3yJIbTaTe yTOYHSHUS
HaKOTJICHHOH paHee Kaprorpaduieckoi HHpOpMaIUH);

e 0030pHas KapTa MPOIECCOB JIerpaiallii 3eMellb Ha OCYIICHHBIX TOP(QSHHUKAX B pa3pese aJIMHUHHCTpA-
TUBHBIX paiioHoB Macmrtaba 1:1 000 000 (cozgana mo marepuanaM MEPBUYHOTO HAMOJIHEHUs 0a3bl JaHHBIX
JIETPaTuPOBAHHBIX 3EMEIIb);

® KapThl OYaroB MPOSIBICHUS MPOIECCOB ACTPaJalluyl 3eMelb B MpejesiaX aJMUHUCTPATHBHBIX PailOHOB
macmraba 1:10 000—1:100 000.

KpynHomaciirabHble KapThl JAHHOTO aTiiaca OTPaXKatoT apeajbl paclpoCTPaHEHUs] OCHOBHBIX TIPHYMH CHHU-
JKEHHS TTPOM3BOJUTEIILHON CIIOCOOHOCTH TOYBEHHO-3EMENBHBIX PECYpPCOB PECITyONHKH, B MEPBYIO Ouepellb
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CEJIbCKOXO3HCTBEHHOTO Ha3HAYCHMUs. [IMHAMUKA MTPOIIECCOB U SIBIICHUH JIerpajiallii 3eMeJlb HHTETPaIbHO MPO-
SIBJIIETCSI B IOYBEHHOM ITOKPOBE TEPPUTOPHUH, €T0 CTPYKTYPE U KAYECTBEHHOM COCTOSIHUU. B CBs3M ¢ 3TUM OC-
HOBHOUW MCXOJHOW MH(OpMAIUeH sl ydera Jerpaallii CelbCKOX03IHCTBEHHBIX 3€MEIb SBISIOTCS JTaHHBIC
0 CTPYKTYpE IOYBEHHOTO IMOKPOBA, T. €. CHCTEMHOM OOBEIMHEHHH HE TOJIHKO (PaKTOPOB 3€MJICTIOIb30BaHUS
(COOTBETCTBEHHO TEXHOTEHHON HATPY3KH HA TEPPUTOPHUIO), HO M YCIOBHUI MPOIILIOTO U COBPEMEHHOTO MOYBO-
00pa3zoBaHUsL.

Jst opranu3anuy BO3MOXKHOCTH OOpaIIeHusT 3aNHTEPECOBAHHBIX JIUI] K 0a3e JaHHBIX JIErPaTdpPOBaHHBIX
3eMeJIb ¥ YKa3aHHOMY BBIIIE 3JIEKTPOHHOMY ariiacy MOCPEJCTBOM MHTEPHETA B XOJIC BBIIIOJHEHHMSI ITPOCKTA
OBLT CO3/IaH CHCIHMATU3UPOBAHHBIN Teornoprai (puc. 3), KOTOPbIA JOCTYICH IO CIACIYIOIISH CChUIKES: Attp://
maps.geo.bsu.by:8080/geoexplorer/viewer/#maps/4.

Ve ceoExplorar

« @ © hitp/maps.geo.bsu.by
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Puc. 3. Teonoprai JaHHBIX O IPOSIBICHUH IIPOLIECCOB JEIPaIAlliK 3eMElb
Fig. 3. The geoportal of data on the manifestation of land degradation processes

JlocTyn K mepedyrciIeHHbIM pecypcaM peain30BaH Mo MPOTOKONY Attp TMOCPEICTBOM CEPBHC-OPHEHTHPO-
BaHHOH apXUTEKTyphl (SOA) ¢ UCTIOTB30BaHNEM CTAaHAAPTH3HPOBAHHBIX HHTEPOIIEPaOETHHBIX BEO-CEPBUCOB.
[Tpu sTom npumensinock cepBepHoe 110 GeoServer, koTopoe SBISETCS] OTKPBITHIM, OSCIIIIATHBIM M TO3BOJISICT
peann3oBaTh Bce BUJIbI TeOMH(OPMAIMOHHBIX CEPBUCOB B cOOTBeTCTBUH co cTangapTamu OGC.

OcHOBHBIE (bYHKI_H/II/I, BBITIOJIHACMBIC YKa3aHHBIMH I'€OCEPBUCAMU, — 3TO BU3yaJIM3alus IMMPOCTPAHCTBCH-
HBIX gaHHBIX (Web Map Service — WMS), ux mpenocTaBieHue MMoyib3oBareiio B BektopHoM (Web Feature Ser-
vice — WFS) u pactpoBom (Web Coverage Service — WCS) ¢opmarax, yrajaeHHOe peJaKTHPOBaHUE JaHHBIX
(Web Feature Service Transactional — WFS-T).

Hcnonp3oBanne peann30BaHHBIX T€OCEPBUCOB M TE€OMOPTATBHBIX TEXHOIOTHH MPH IJIAHUPOBAHUH 3€MIIe-
TIOJIL30BAHMSI, CO3/IaHUH M aKTyallU3aI[iyl KapT JIerpaJupPOBaHHBIX 3€MEIb JaeT MOJIb30BATENISIM BOZMOXKHOCTh
MOJYYHUTh HEOOXOIUMbIE IPOCTPAHCTBEHHBIE JaHHbBIE B OHJIAHH-PEKUME, XPAaHUTh JAaHHBIEC M PE3yJIbTaThl aHa-
JM3a B OTHOM MecTe, 00ecIieunBast JOCTYI BCEX 3aMHTEPECOBaHHBIX Ha JIFOOOM dTare paboThl. DTO MO3BOJISIET
MIPEOIONIETh OTPAHMUCHHOCTh PECYPCOB (BPEMEHH, MAHHBIX, CBSI3HM) U B KOHEYHOM HTOTE IMOBBIMIACT 3P dek-
TUBHOCTb ITPOBOJIUMBIX paldoT [5; 6].

Pa3paboruvky myONHUKYIOT MPOCTPAHCTBEHHBIC JAHHBIC O JIErPAJMPOBAHHBIX 3€MJISX Ha LIEHTPAJIbHOM
cepBepe B BHIE reOMH(GOPMAIIMOHHBIX CEPBUCOB BU3yaTU3alluH, TIepeiadl U PeIaKTHPOBAaHUS JaHHbBIX. [eo-
CEPBUICHI BU3yaIH3aIlMN Pa3MEIIatoTCsl HA COOTBETCTBYIONINX BEO-CTpaHWIAX B MHTEPHETE M COBMEIIAIOTCS
C TIOJIb30BaTEIbCKUMH MHCTPYMEHTAaMU, TpeIHa3HaYeHHBIMU AJIs1 00CYKACHUS KapTorpaguyecKux Marepua-
JIOB ¥ COBMECTHOTO TIPUHSTHS PEUICHUA. AKTyalln3alys UCXOHBIX JaHHBIX, HEOOXOAMMBIX JIJIS Pa3padOoTKU
JIOKYMEHTOB TIJIAHWPOBAHUS 3€MJICTIOJIb30BAHUS, OCYIIECTBIISIETCS C TIOMOIIBIO YIAIEHHOTO PEAaKTHPOBAHUSI.
CornracoBaHre MEpOIPUATHIA TI0 00pKOE C AeTpaalIieil 3eMeb TPOUCXOIUT B OHJIAWH-PEKUME TIyTEM IPO-
CMOTpa KapTorpa)uuecKux MaTepHualoB U MX KOMMEHTHPOBaHMS. 3eMJICTIONIb30BATENN, O0MIECTBEHHOCTD
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W JIpyTHe 3aMHTEPECOBAHHBIC TAKKE MOTYT 00CYKIaTh UMEIOIIHecs KapTorpaduieckue Marepruaibl U Ipe-
rojaraeMble H3MEHEHHsI HCIIOJIb30BAHUS 3€MelIb, TEM CaMbIM YUaCTBYsI B IIpOLeCcCEe INIAHUPOBAHUS TAKOBOTO.
3aiifst HA CTPaHUILy CUCTEMbI B HHTEpHETE, MPEJCTaBUTENN OPraHOB TOCYAapCTBEHHOTO yNPaBICHHUS MOTYT
oOpamarbcs K yTBEP’KACHHBIM B YCTAHOBJICHHOM IOPSIAKE JOKYMEHTaM IUIAHUPOBAHMS 3€MIICIIONb30BAHUS
npr 00OCHOBAaHMM W MPHUHATHH perieHni. CrennanucTsl, HaXOAsCh B KOMaHIUPOBKAX, HEMOCPEACTBEHHO
B I0JIe, UMEIOT BO3MOXKHOCTh YIIAJIEHHO 00paliaThes K cepBepy Kak Ipu pa3paboTke, Tak U IpH MPOBEJICHUN
aBTOPCKOTO Haa30pa (0e3 HEOOXOMMMOCTH UMETh KapTorpaduiecKie MaTepruabl B OyMakHOM BHJIE).

JlaHHas TEXHOJIOTHSI MOJKET IPUMEHSITHCSI Ha Pa3IMYHBIX dTanax padoThl IS CIEITYIONNX IIeIeH.

e CoracoBaHue NPEABAPUTEIIBHBIX MAaTEPUAIIOB JOKYMEHTOB IIJIAHUPOBAHUS 3€MJICTIONL30BAHUS B OH-
JaH-peXUMe C PyKOBOAUTEISIMH M CIICIIMAIMCTAMH HCIIOJIKOMOB, UX CTPYKTYPHBIX MOAPA3IEICHUN U HHBIX
opranu3zauuii. IIpu 3ToM cymecTByeT HeCKOJIBKO BAPHMAHTOB UCIIONIb30BaHUs cucteMsl. [Ipu yciioBun Hanu4us
WHTEPHETA U TEXHUYECKHX CPEICTB Ha MECTaxX CHEIMAIMCTBl PAHHMCIIOIKOMOB U JIPYTUX OpPTaHU3alUi Mpo-
CMAaTpPUBAIOT IMOATOTOBJICHHBIE KAPThl B MHTEPHETE, BHICKA3BIBAIOT 3aMEUaHHs W NPEITIOKEHHS C TTOMOIIBIO
COOTBETCTBYIOLMX MHCTPYMEHTOB, BHOCAT HEOOXOAMMBIE M3MEHEHHs IIyTEM YAAJCHHOTO PEAAKTUPOBAHUSI.
B cnyyae oTCyTCTBHSI TakOH TEXHHUYECKOH BO3MOKHOCTH OCYIIECTBIISIETCSI KOMaHAMPOBKA OIHOTO W3 pas-
pabOTYMKOB B paiioH (IIpH 3TOM eMy TOHamo0sTcs HOyTOyK U 3G-MomeM TS BBIXO/a B MHTEPHET). B aTOM
cllyyae OTIaaaeT HeoOXOAUMOCTh AOPOrOCTOSIIEH pacevyaTki KapTorpauueckux MaTeprasioB Ha IJIOTTEpe
W COTPYIHUK JIEMOHCTPUPYET WX yIaJCHHO (€CIH HYXKHO, PEIaKTHPYET POCTPAHCTBEHHBIC TaHHBIE).

e AKTyanu3auusi HICXOJHBIX MPOCTPAHCTBEHHBIX JAHHBIX O JCTPAAMPOBAHHBIX 3€MIISIX C MOMOIIBIO yia-
JICHHOTO pefakTupoBanus. [Ipu 3ToM pa3paboTYMKK HCIOIB3YIOT KOCMHUYECKUH CHUMOK, OMMCHIBAIOIINH Te-
KYILYIO CUTYal1I0, COBMEIAsl €70 Ha CTPaHMLIE IIOPTaia ¢ TEKYLIUM CJI0EM JAEeTpaaupOBaHHbIX 3eMelb. B aTom
cllyyae HarISTHO BUHO, TAE HEOOXOAMMa aKTya H3alusl.

TexHonorus MOXeT ObITH [10JI€3HA U1 BOBJICUCHHUS MECTHOTO HACEJICHUS U 3€MJICIIONIb30BaTelieil B Mepo-
npusATHs 110 60pbOe ¢ ferpaganmeit 3eMeib U MPOLECC ITaHUPOBAHUS 3eMJICTIONB30BAaHUS Yepe3 00CyKIeHNE
MPETIOKEHUH HA CTPAHUIIAX TeONOpTaa, a TAaKXkKe JIJIs IEMOHCTPAIU MaTeprasoB paspaborunkamu. Kapro-
rpaduuecKue MaTepuaibl MOI'yT UCIIONIb30BaThCs YUEHBIMU U IIPETIOJaBaTEIIMU IIPU IPOBEACHUHN Pa3JIMUHBIX
HCCIIeZIOBaHUH U B 00pa30BaTEIIbHBIX IIEIISX.

OtnenbHast crtaaust paboT MO MPOEKTY — MOATOTOBKA METOAMYECKUX PEKOMEHIAINH, YCTaHABINBAIOIINX
MOPSIIOK MPUMEHEHUsI dKCIIepuMeHTanbHoro oopasua (30) TeXHOJIOrHH Ui Pa3MYHBIX IieJied B 00JacTu
3eMJICyCTPOICTBA, TOCYJAPCTBEHHOTO 36MEIBHOTO KaJacTpa U roCylIapCTBEHHOTO KOHTPOJISI 32 MCIONh30Ba-
HUEM U OXPaHOW 3eMellb.

B coorBeTcTBHUM ¢ pazpabOTaHHBIMK PEKOMEHAALMUSMH UCMONb30BaHue DO TEXHOJOTHU TpeIonaraet
CIIeyIOIHe dTanbl (puc. 4):

® [I0JI'OTOBKA UCXOIHBIX JaHHBIX;

e mcrnons3oBanue [10 (reomnpopMannoHHBIX Mojeneit) D0;

® CIIOJIb30BAaHHE PE3YJIHTAaTOB ABTOMATH3UPOBAHHOTO ACIIM(DPUPOBAHUS JETPaAUPOBAHHBIX 3€MEIb.

3aKIFOYUTEIbHAS CTa sl MPOCKTa — OIICHKA dKOHOMUYeCKol 3ddexkruBHOCTH pazpadboranHoro 0. Me-
TOAMKA €€ OIPEAETICHUSI OCHOBBIBAJIACH HA XPOHOMETPUPOBAHUH TpoLeccoB 00paboTku /I3 u BeIUMCICHUN
PasHMIBI BO BPEMEHHU pean3allii dTHX MPOLECCOB C MCIOIb30BaHUEM pa3padOTaHHBIX MojeNed u 6e3 ux
HCTIOJIb30BaHUs (TIPH IMOCIJIENOBATEILHOM NPUMEHEHUH COOTBETCTBYIOIIUX TPAAULUOHHBIX MHCTPYMEHTOB
obpadotku /13 — nporpammubix naketoB QGIS, SAGA, OTB u GRASS B nporpammuoii obonouke QGIS).
[Mony4eHHast BpeMEeHHAS pa3HUIA YMHOXKAIACh Ha TIOKA3aTelh CTOMMOCTH YEJIOBEKO-4aca COTPYIHUKOB, BbI-
nojHsoImx 00padorky /13, 4ro mo3BosimiIo onpenenuTh SKOHOMHIO 3aTpaT B ICHEKHOM BBIPa’KCHUH.

Pesynbrarsl XpOHOMETPUPOBAHHUS [TOKA3aJIH, YTO C IOMOIIBIO Pa3paboTaHHBIX reOMH()OPMAIIMOHHBIX MO-
nerelt BpeMeHHbIe 3aTpaThl Ha 00padoTtky /I3 it neneit BeisiBiieHus, AemmdpupoBanns u kaprorpadupo-
BaHMs JUHAMHUKH MPOLECCOB JACTpajallii, ACTPaiupyONUX U JIerpaJipOBaHHBIX 3eMeNlb COKpAIAtoTCs Ha
36 % mo cpaBHEHHIO ¢ 00pabOTKOI 6e3 MCIIONBb30BaHUs YKa3aHHBIX MOJIeNIeH (TpaauilMOHHBIE HHCTPYMEHTHI
B mporpaMMHO# obonouke OGIS) u Ha 88 % — 1O CpaBHEHUIO C BHIIOJIHEHHEM aHAJIOTHYHBIX PadOT B X0Ie
CO3JIaHUS 3eMEIBbHBIX HH(POPMAIIMOHHBIX CUCTEM. YMEHBIICHUE BPEMEHH MIPOUCXOIMT 32 CUET YCKOPCHUS BbI-
MOJHEHUs! OTAEIbHBIX onepauuii o0padoTku /13, oTcyTcTBUSI HEOOXOOUMOCTH PYYHOTO BBOAA IapaMETPOB
QITOPUTMOB, a TaK)Ke MOKMCKa U MPONKCHIBAaHM MMyTeH K (aitnam npu 3arpyske aanHbix B [10 u coxpaneHuu
PE3yNIBTaTOB, OTKPBITHUS U 3aIlyCKa MHOKECTBA OTAEIIBHBIX alTOPUTMOB 00pabOTKH.

Jnst onpenieNieHnst SKOHOMHUHM 3aTpar B ICHE)KHOM BBIPaKEHUH HCIIOIB30BAJICSI COOTBETCTBYIOIINI CpeqHUI
MOKa3arellb CTOMMOCTH YeJI0OBEeKO-uaca COTpyAHUKOB npennpustust «[ eonntex» (12,5 py0./d (¢ yueroMm HaJIOrOB
1 HAKJIAJHBIX PACXOI0B)), IUIAHUPYIOLIETO UCIONb30BaTh DO NMpH PEIICHUH 3aad CO3aHMs U aKTyaln3alun
TUIAHOBO-KapTOrpauuecKoil OCHOBBI, pa3pabOTKU TeMaTHYeCKUX TeOMH()OPMAIIMOHHBIX CHCTEM H JOKYMEHTOB
IUIAHUPOBAHUS 3€MJIETIONb30BAHMSL.
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IMoaroroBKa MCXOAHBIX JAHHBIX: - J3 3emmun
e ompe/ieneHne TPeOOBaHUH K HCXOJHBIM MaTepHaiaM

e 3aka3 u npuodperenue /13

o hororpammeTpuueckas 06paboTKa, pagoMeTpHIecKast
koppekius /13 (mpu HeoOXoauMOCTN)

® [IOJITOTOBKA M aHAJIU3 JOMOJHUTEIbHBIX MaTEPHAIIOB

e KamepaJbHOe Aenn(ppUpOBaHUE

JlonomHUTEIbHBIE
KapTorpaguIecKue MaTepraIsl:
3eMelbHbIE HH(OPManOHHbIE
CHCTEMBI, TONOTpadHIeCcKre KapThl,
* n0JIeBOE JelippUpOBaHHE MIOYBEHHBIE KaPTHI U JIP.

A

Hcnons3opanue I10 30:

e npesiBapuTeNbHAS 00padoTKa

® aBTOMATH3UPOBAHHAs KIIACCH(HKALIHS

® OLICHKA TOYHOCTH KJIaCCH(HKALNK

® I0CTOOPa0OTKA Pe3yABTaTOB KIaCCU(PHKAIIH
(pumprparms, BeKTOpH3aIHs)

Y
Hcnoab3oBanne pe3yJbTaToB aBTOMATH3MPOBAHHOIO
Aemn(ppPUPOBAHHS:

® CO3JaHUe WIH PelaKTUPOBAHUE KapT AETPAINPOBAHHEIX 3eMeb
e HarnoiHeHue cioeB b/ remaruueckoit nHpOpManmeit

® ITyOIMKanys MPOCTPAHCTBEHHBIX JaHHBIX B BUJE BeO-CEpPBUCOB
e peanu3ays AOCTyNa K pesynbTatam oopadbotku /13 B cetn

Puc. 4. Cxema ucnons3zosanus 90
Fig. 4. Scheme of using the experimental technology sample

BrImonHeHHBIE pacueThl MOKa3aid, YTO SKOHOMES 3arpar OoT npuMeHeHuss O B JEHE)KHOM BBIPaXKCHHUU
cocranisier 9072 py0. B TO MO CPABHEHHUIO C HCIONB30BAHUEM TPAJUIIMOHHBIX WHCTPYMEHTOB 00paOOTKH
3 B cpene QGIS u 22 176 py06. B TOA TI0 CPAaBHEHHUIO C MPOBEACHUEM aHAJOTHIHBIX PAOOT IJIS CO3MaHUs
3EMCIIbHBIX I/IH(i)OpMaIH/IOHHI)IX CHUCTEM.

3akaueHmne

B Xoze BbImonHEeHNsT HAyYHBIX pa0OT MO MPOEKTY CO3aH SKCIEPUMEHTAIBHBIN 00pa3el] TEXHOJIOTHH BbI-
SIBIICHUS], AeU(PUPOBAHHS U KapTorpadUpOBaHUs JACrpaJupOBaHHBIX 3€Melb, OCHOBAHHBIM Ha HCIIONB30-
BaHMM TeOMH(POPMALMOHHBIX Mofeneil aBromatnzauun oOpabotku [1J[3. PazpaboTanHeie Monmenu B COBO-
KyIHOCTH IIO3BOJIIIOT OCYIIECTBIISITh aBTOMATH3UPOBAHHYIO IPEABAPUTEIIbHYI0 00pabOTKY, KIacCU(PHUKALIUIO
KOCMHYECKHX CHUMKOB, OIIEHKY TOYHOCTH KJaccH(pHKalnu, a TakKe BEKTOPU3ALNIO U KapTorpadupoBaHue
MOJYYEHHBIX PE3yJbTaToOB TeMAaTHUECKOro nemudpupoBanus. [IpoBeneHHbIC MTpeABAPUTENbHBIC UCIIBITAHHS
U onbITHasA dKciuryaranust DO mokaszaiu paboTOCOCOOHOCTh CO3AaHHBIX I'€OMH(OPMALMOHHBIX MOJENEH
¥ BO3MOXKHOCTbH TOJTy4eHHsI TpeOyeMoi HH(pOpPMaK B pe3yNbTaTe MOJHOTO IHKiIa oopadorku /1J13 B momy-
ABTOMAaTHYECKOM PEXKHME.

[Ipennaraemas TEXHOJIOT U IO3BOJISIET CO3/1aBaTh LNU(POBBIC KApThl IPOSBICHUH Aerpajaliiy 3eMeb, 00e-
CIIEUMBACT PKOHOMHIO 3aTpaT BPEMEHH, a TaKXe yIpoleHue mporecca oopadorku /13 3emmu. Ha ocHoBe
KapTorpapuuecKoil MpoayKIUN NOITyYeHbl 0a3a JaHHBIX JErpaJupOBAHHBIX 3€MENlb W DJIEKTPOHHBIN atiac
NPOSIBIICHUH MPOLECCOB Jierpaganuu 3emMensb Pecryonuku benapych, JOCTy K KOTOPBIM peain30BaH depes
CTeLMAIN3UPOBAHHBIN TeonopTai (BeO-CepBuC).

PesynbTarsl BHIIOIHEHHBIX HCCIIEAOBAHNN MOTYT OBITH IPUMEHEHBI U1t O0pHOBI ¢ Aerpagauneii 3emens Ha
HaIMOHAJIBLHOM YPOBHE, a TAKXKe IIPH PELICHUH 3a7a4 CO3IaHUs U aKTyaJIM3aluy IUIAHOBO-KapTorpaduueckon
OCHOBBI, Pa3pabOTKe TEMAaTHYECKNX T€OMH(POPMAIIMOHHBIX CUCTEM U TOKYMEHTOB TNIAHUPOBAHHS 3€MJICTIONb-
30BaHusl. [[0TeHIIMaTBHBIME MTOJH30BATEISIMU NIPEJIaracMOi TEXHOJIOTUHU BBISIBICHUS M KapTorpadupoBaHus
Jierpasialliyl 3eMellb ABJISIOTCS OpraHu3aluu U npeanpusTus Munnpupoasl, ['ockomumymecrsa, HAH bena-
pycH, a TakKe MPEnoAaBaTENN U CTYAEHTHI COOTBETCTBYIOIINX CIIEUAIBHOCTEM.
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