YSI3BUMOCTh TEPPUTOPHUH K TPOSBICHUIO S3PO3HUOHHBIX IIPOLIECCOB JECTAOUIIH-
3UpyeT CUTyaluio. BpICOKas CTENEHb HEYCTOWYHMBOCTH IPUBOIAUT K AKTHB-
HOMY Pa3BUTHIO Py4EHMKOBOI'O CTOKA.
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MCIOJIb30BAHUE ' C TEXHOJIOIWHA AJ1s1 OEHKH
INOYBEHHO-9PO3MOHHBIX NPONECCOB HA TEPPUTOPUN
IOT'A CPEJHEPYCCKOM BO3BBIINIEHHOCTH °

O.M. Cabamuna, 10.I'. Yenpaes, A.C. llaiinypoBa

bencopoockuii nayuonanvnwiil uccreoosamenvcekuil ynusepcumem, beneopoo

Pa3BuTre moYBOBEAEHUS U HEMPEPBIBHBIN MPOLIECC HAKOIJICHUS TAHHBIX O
MOYBax COMPOBOXKIAAIUCH MOJUPUKAIIUEH TEXHUUYECKUX CPEJCTB U MPUEMOB
M3y4YE€HUS MOYB U MOYBEHHOTO MOKpoBa. OAHUM U3 NEPCIIEKTUBHBIX U CPABHU-
TEJIHHO HEIAaBHO TMOSBUBIINXCS MOIXO00B BBHICTYMAET BHEAPEHHE Te€OnHMOP-
MAaIIMOHHBIX TEXHOJOTUM ISl MHBEHTAPU3ALMU IMOYBEHHO-PECYPCHBIX JaH-
HBIX, UX XPAHCHUS U HAYYHO-TIPUKIIAJHOTO aHAIU3a, YTO NPEAONPEAEIACT AK-
TyaJIbHOCTb TEMbI UCCIIEAOBAHMUS.

['IC oTKpBIBAIOT MIMPOKHI CIIEKTP BO3MOXKHOCTEH ISl OTOOpaKEHUs pe-
3yJbTaToOB HcclienoBanuil. Baxuocts npumenenus ' IC TexHoI0THil B MOYBO-
BEJICHUW BO MHOTOM OOYCJIOBJICHO HATJISITHOCTHIO HTOTOBOTO KapTorpaduue-
ckoro marepuana. Mcnonssys ['MMC-TexHOMOTMY, MOABISETCS BO3MOXKHOCTh

® Heenedosanue svinonneno npu gunancosoii noddepixcke PODU 6 pamkax nayunozo
npoexma Nel6-35-00614 mon_a.
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aHaJIM3a MHOTMX reorpa)uyeckux KOMIIOHEHTOB, KOTOPbIE MOTYT OBITh MpE-
CTaBJIEHBI B KAYECTBE CBA3aHHOIO0 HA0OpA MPOCTPAHCTBEHHBIX JTAHHBIX.

Haubonee pacnpoctpanenusivu [ IC asist pemienus 3agau npu UccieaoBa-
HUU TIOYBEHHO-IPO3UOHHBIX TporieccoB sBisroTcsa ArcGlS, cemelictBo mpo-
nyktoB Intergraph u Maplnfo Professional, QGIS, TMC Kapta 2008. Hepas-
poiBHO ¢ [ IC TexHOIOTHAMM aKTUBHO Pa3BUBAIOTCS] HOBEUIIIKE BOZMOXKHOCTH
a’pOKOCMUYECKOTO0 MOHUTOPHHTA, JEHMIHU(PPUPOBAHUS, YIYUIIAeTCs] KaueCTBO
UCIIOJIb3YEMbIX KOCMUYECKUX CHUMKOB. Mcnonb3oBanue coBpemeHHbix ['MC
JUTSL U3YYEHUSI SPO3UOHHBIX MPOIECCOB MO3BOJSET HE TOJIBKO YIPOCTUTH TEX-
HUYECKYIO YaCTh UCCIEIOBAHNUM, HO U OTKPBIBAET JIONOJHUTEIBHBIE BO3MOXK-
HOCTH:

—  0XBAaT KpYIHbIX 00bEMOB HH(OpPMALUU (CTATUCTUYECKHUM aHAU3, TIPAK-
TUYECKHU JIIOOBIE ONEepaliy C NOJYyYEHHBIMU JAHHBIMH);

— HaBIIHOCTH TPEACTABJICHHBIX PE3yJIbTaTOB B BUJE pa3paOOTaHHBIX
KapTorpaduueckux MaTepuaios;

— TOYHOCTb ITOJIYYEHHBIX JaHHBIX;

— TruOKas cucTeMa ynpaBlIeHUs TaHHBIMU;

— aBTOMATHU3allMs BBINOJHEHUS HEKOTOPHIX BUIOB padoT;

— BO3MOKHOCTb OBICTPOTO peJaKTUPOBAHUS JTAHHBIX B COOTBETCTBUU C U3-
MEHEHHEM CHUTyallMy Ha UCCIIEyEMOUW TEPPUTOPHUH.

JInst u3ydeHus Mo4YB M MOYBEHHO-3PO3HOHHBIX MPOLIECCOB HA TEPPUTOPHUH
benropockoit o6nactu B KccienoBaHusax Obud ucnodib3oBanbl [ IC TexHo-
JIOTUHU, KOTOPBIE MO3BOJWIM ONTUMHU3HPOBATH, CTPYKTYPUPOBATh U MPOBECTU
MPOCTPAHCTBEHHBIN aHAIN3 JaHHBIX.

CBoeoOpasue npupoaHout cpeanl benropoackoit 001acTi (CKIOHOBBIA THIT
penbeda, pacupoCTpaHEHUE JIECCOBUAHBIX CYTJIMHKOB, JINBHEBBIM XapakTep
OCAaJIKOB), a TAKX€E JJIMTEIbHOE U MHTEHCUBHOE OCBOCHHE €€ TEPPUTOPHH CIIO-
COOCTBOB&JIM TOMY, UTO 3PO3MOHHBIE MPOLECCHl CTAM JOMHHHUPYIOIIUMU
Cpear BCEX IK30T€HHBIX I'€0JIOTHUECKUX IMpoiieccoB [1].

KpynHomaciitaOHble HCClIeIOBaHUS TMOYBEHHOTO MOKPOBA TEPPUTOPUU
benropozackoii 0651acTé COMPOBOXKAATUCH OTYYEHHUEM BaXKHBIX PE3YJIbTATOB,
CpeIy KOTOPbIX ObUIM CO3/aHHE KapT MOYBEHHO-3PO3MOHHOIO palOHHpOBa-
HUS, KauyeCTBEHHOW OLIEHKM IIOYBEHHOIO0 IIOKPOBA, Aarpo3KOJIOrMYECKOU
OLICHKHU 3€MeJlb, pa3padoTKa aJanTUBHO-JAHIIIA(THON CUCTEMbI BO3/E/IbIBA-
HHUS 3eMEJIb CEIbCKOX035IMCTBEHHOIO Ha3Ha4YeHUs [2].

Ucnonb3ys matepuaisl adpodorocbemok, O.H. Jlucenkum Obuta moctpo-
€Ha KapTa paclpoCTpaHEHHUs SPO3HMOHHBIX QopM pesibeda, CUILHOIPOAUPO-
BaHHBIX U MAJIOMOIIIHBIX MTOYB Ha TeppuTopuu benropoackoi obnactu [6]. B
YaCTHOCTH, ObLJIO BBISIBJICHO UTO, B IIpejenax benropoackoii o0gacTu, Ha OO
PO3UOHHBIX (opM pelnbeda, HE UMEIOITUX OTUETIMBOU MOp(OMETpUUECKOI
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BbIpaxxeHHOCTH (1—4-i1 mopsiaku), mpuxoautcs 99,73 % oT cyMMapHOTo KOJIH-
YecTBa 3PO3UOHHBIX (HOPM.

ITo pacueram FO.I'. YUennesa u A.H. Iletuna (2006), o00beM MOYBHI U TIOY-
BOOOPAa3yIOILIUX MOPO/I, BRIMBITHIX B pe3yJibTaTe 00pa30BaHUs OBParoB Ha Tep-
pUTOpUHU 00JIACTU 32 BCIO UCTOPHUIO €€ XO3SIICTBEHHOTO OCBOCHMS, OKa3aJcs
paBHbIM 2-2,5 kM3, O61IHMiT 06beM MIIOCKOCTHOTO CMBIBA [IOYB B ITPEIENaX Pac-
CMaTPUBAEMOM TEPPUTOPUH MOT TO0CTUYb BeanuunHbl 0,984 km? [3].

Yyensimu HY «benlV» Tak e OblI0 yCTaHOBJIEHO, YTO Ha TEPPUTOPUU
benropoackoii o6nactu 00111ee KOIMYECTBO IPO3UOHHBIX PopM 1—7 mopsaka
coctaBisieT 7 493 npu ob6miei pacwieHeHHOCTH TToBepxHOCTH oT 0,2 1o 1,9—
2,0 km/km? [4]. Hapoxneii A.I'. (2011) no ganasiM SRTM ycTaHOBIIEHO, YTO
o0lee KOIMYECTBO BCEX JIMHEMHBIX 3PO3UOHHBIX (hopM penbeda cocTaBiseT
16 034 npu anuue 22 728 kM, a rycroTa konebnercs ot 0,2 1o 1,2 km/km? pu
cpennux 3HageHusx 0,79 km/km? [5].

Ucnons3zoBanue [ MC-TexHOMOTHI TO3BOJISIET IOCTATOYHO JIOCTOBEPHO CO-
MOCTaBJIATh PA3HOBPEMEHHBIN KapTorpadhuueckuil MaTepua, UCI0JIb30BaTh B
KaueCTBE COBPEMEHHON OCHOBBI CPABHEHUSI KOCMUYECKUE CHUMKH, TPOBOJIUTH
CTaTUCTUYECKUNA M MPOCTPAHCTBEHHO-BPEMEHHON aHalIW3 NPOTEKAIOIIHNX B
MOYBaXx SIBJICHUM U MPOLIECCOB.

FO.T'. Yennes npoen auddepeHualyio NToOYBeHHOro0 TOKPOBa JECOCTENN
110 BO3PACTy paclalllki Ha Pa3HbIX TPOCTPAHCTBEHHBIX YPOBHSX, B PE3YyJIbTATE
OBLITN MOATBEPKIICHA COMPSHKEHHOCTH YBOJTIONUOHUPYIOMIUX 3JIEMEHTOB MOY-
BEHHBIX KOMOWHAIINM, KOTOPBIE XapaKTEPU3YIOTCSl CTaANAIBHON TeTepOXPOH-
HOCTBIO pa3BUTHA [7].

Pesynbprarsl uccnenosanuii FO.I'. Yenaera u M.B. bin3HIOK nokasanu J0-
CTOBEPHYIO CBSI3b MEXJY BO3PACTOM OCBOCHHUSI TEPPUTOPUU U MPOSIBICHUEM
COBPEMEHHBIX 3PO3UOHHBIX IpoLeccoB. COrIacHO MOMYYEHHBIM Pe3yJIbTaTaM,
HanOoJiee 3a0BpaKEHHbIE 3€MJIM KOHLUEHTPUPYIOTCS Ha CTapOOCBOEHHBIX
yuactkax benropojckoii ob6nactu [8]. O.M. CabnuHON NMpu UCTIOIH30BAHUU
['MC-TexHoNoTHii ¥ pa3sHOBPEMEHHOTO KapTorpaduyecKkoro mMarepuasia mpo-
BOAMJIUCH MCCIICIOBAHUSI HAa TeppUTOpuu OacceitHa p. Besenka. beuto BbIsSB-
JIeHO, uTo B nepuoj ¢ 1955 mo 2017 rr. nosiBnenue Hanbosee KPYMmHbIX HOBBIX
JTUHEHHBIX 3PO3UOHHBIX (opM (oBparoB jymHou 100-173 M) ObuTO TpUypO-
YEHO K MPUOPEKHBIM TEPPUTOPHSIM BOJIOEMOB. Masbie U CpelHre JINHECHHbBIS
Apo3uOHHBIE (HOPMBI (TPOMOUHBI U Majbie OBparv) B OOJBIIMHCTBE CIIy4YacB
BO3HUKJIM Ha y4aCTKaX MHTEHCUBHOTO XO3SMCTBEHHOTO OCBOCHHS (BKJIIOUasI
cenuteOHoe) [9].

[TpuBOoIMMBIE BBIIIE MaTepUalibl POPMUPYIOT KJIACCHI BAXKHBIX IKOJOTHYE-
ckux npunoxenuit I UC ¢ xapakTepHpIMU 3aja4aMU. DTO SBISIETCS TPUMEPOM
(YHKIHMOHATBHBIX HHTErpaibHbIX Bo3MokHOcTed ['MC, GmaronmpusTcTBYIO-
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IIMX YCIEIIHOMY MPOBEAECHUID COBMECTHBIX MEKIUCUUIUIMHAPHBIX UCCIIEI0-
BaHmii. OHNU 00€CTIeunBaOT OOBEAMHEHUE W HAJIOKCHHE JIPYT Ha JAPyra KOH-
KPETHBIX THUIIOB MPOCTPAHCTBEHHBIX TAHHBIX, KOTOPBIE HCIOIB3YKOTCS JJIS
KapTorpadupoBaHuUs.

IIponomkenue ncnosibzoBanus [ MC-TexHOMOrUN B IPUIIOKEHUH K UCCIIE-
JIOBaHUIO MOYBEHHO-3PO3HOHHBIX MPOIIECCOB U SIBJICHUM Ha TEPPUTOPUHU bel-
rOpOJCKOM 00J1aCTH BUIUTCS B PACIIUPEHUH PETMOHAJIBHBIX HCTOPHUKO-TE€0Trpa-
buueckux padboT. PeTpocneKTUBHBIE UCCIE0BAHUS APO3UH IMTOUYB MO3BOJIST 00-
Jee 000CHOBAHHO TMOJIOWTH K COCTABJICHUIO MPOTHO30B JAIBHEHIITUX N3MEHe-
HUW penbeda U MOYB, YTO, B CBOIO OUEPE/lb, MOCTYKUT OCHOBOU 1Jisl pa3pa-
OOTKH HAy4HO 0OOCHOBAHHBIX PEKOMEHAAIMMN TT0 CHUKEHUIO U MPEKPAICHUIO
pa3BUTHUSI TOYBEHHOM 3po3uu. [IpoBeieHne NaHHBIX UCCIECIOBAHUN BUIIUTCS
TOJIBKO C YYETOM IMPUMEHEHHUS U ncnoib3oBanus I MMC-TtexHnonoruii.
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T'OPOJICKUE OBPAJKHO-BAJIOYHBIE TEPPUTOPUU
KAK OBBEKTHI 3EMJIEYCTPOUTEJABHBIX UCCJEJOBAHUI
(HA IPUMEPE I'.KA3AHW)

I'.P. Capuna, B.A. ®enoposa
Kazanckuii (Ilpusonsicckutl) gpedepanvusiii ynugepcumem, Kazano

['opon Kazanp — crapeimuii ropoj, pacnoyioKEHHbIM Ha JIEBOM Oepery
Bouru, B HU30BBSX €€ J1IeBOTO NpUTOKa — peku Kazanku. B otinmuue ot ropo1os
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