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OLUEHKA NOPAKEHHOCTWU
TEPPUTOPWUUN BUTEECKOM OB/TIACTU
[OPHbIMW BbIPABOTKAMM MO AOBbIYE
OBLLEPACHPOCTPAHEHHbIX NMOMAE3HbIX MCKONAEMbIX

A.B. TopbeHKo, K.C. ManbKos, A.H. NankuH
YupexcdeHue obpazosaHus «Bumebckuli 2ocydapcmeeHHbIl
yHUsepcumem umeHu .M. Maweposa»

Bumebckas obaacme pacrionaeaem 3HA4UMeAbHbIMU pPecypcamu o0bwepacnpocmpaHeHHsIX Moae3Hbix uckornaemsix. OCHOB-
HbIMU Cpeou HUX ABAAI0MCA 00A0MUMbI, KUPMUYHbIE, 20HYAPHbIE U KEPaM3Umosbsle 2/UHbl, CmpoumesbHble NecKu U nec4aHo-2pa-
suliHbili mamepuas, mopg u canponesns. Mx 0obbiYa 3a4acmyro CONpPAXEHa ¢ mpaHcgopmayueli KOMIoHeHMo8 oKpyxcarowel,
U npexoe ecezo eeos102u4eckoli, cpeosl.

3ma mpaHcghopMayus 8bIpaAXAEMcs KAK 8 USMEHEHUU 2e0/102U4eCK020 CMpPOoeHUs, penbega, 2u0pPo2eono2u4ecKux U 2eo0Xumu-
YecKux ycnosuli meppumopuu, maK U 8 aKMusU3ayuu pasnuvHbIx 2e00UHAMUYECKUX MPOUEeccos, HepeodKo HOCAWUX 0ecmpyKmus-
HbIli xapakmep.

Llenb pabomel — oyeHUMb NopaxceHHocmbs meppumopuu Bumebckoli obaacmu 2opHbiMu 8bipabomkamu omkKpeimoli 00bb1vu
06WepacnpocmpaHeHHbIX Noae3HbIX UCKONaembix 08 OMMUMU3auyuU op2aHu3ayuu U ynpasaeHus uHMeHepHo-xo3alicmeeHHol Oe-
AMenbHOCMbIO 8 peauoHe.

Mamepuan u memoodsl. B kKauecmese UCMOYHUKA UHGOpMayuu 0715 nposedeHus OUeHKU KapbepHoU Haz2py3Ku Ha uccaedyemoli
meppumopuuU UCMoAb3080/10Ch KAPMO2papuyecKas UHGOPMayusa U3 OmMKpsIMeIx cemeebix ucmoyHukos OpenStreetMap, ogpuyu-
asbHbIX UCMOYHUKO8: [ocydapcmeeHHo20 Kadacmpa Hedp Pecnybauku benapyce, 6a3el 0aHHbIx « TopgsHuKu benapycu», Hayuo-
HanbHo20 amnaca benapycu, uHopmayuoHHblx 00Kk1a008 Bumebcko2o 061acmH020 KoMumema nNpupPOOHbLIX PECYPCO8 U OXPAHbI
oKpyxcarouweli cpedol 0 COCMOAHUU MUHEPAIbHO-Cbipbesol 6a3bl pe2uoHa, a makxice onybauKosaHHoU cripasovHol, Hay4yHol u dpy-
2oli numepamypel.

Mony4yeHobl 0aHHbIE 06 OMPAGOMAHHbIX U Pa3pabamsieaemsix KApbepax U mopgaHsIX NoaAsAX, eKAYaOWUe 6 cebs Ha38aHUSA
U pacriosioxceHue pecypcos Hedp (06beKmMos yyema), KoaAu4Yecmeo yYmeHHbix Ha 6aaaHce U 8 paspabomke noae3HbIX UCKONaemsix
u 0p. Ha ux ocHose cocmassneHa cxeMamuyecKas Kapma pacnpocmpaHeHHOCMU 20pHbIX 8bIpabOMOK, HacHumelsarowjas 546 edu-
Huy. [1na ee nocmpoeHus u Opyaux Kapmoepaguyeckux mooesneli MPUMeHANACs 2e0UHPOPMAYUOHHAA cucmema QGIS ¢ npusneve-
HUEeM CrymHUKo8bIX OaGHHbIX OUCMAHUUOHHO20 30HOUposaHuUA 3emnu ([33).

Pe3yabmamel u ux obcyxcdeHue. OyeHeHa pacnpocmMpaHeHHOCMb 20PHbIX 8bIpa6OMOK 6 npedesnax adMUHUCMPAMUBHbIX pali-
0Ho8 Bumebckoli ob6aacmu, 8einosnHeHsl pacdemel yoenbHoU MAomHOCMuU pa3meweHus Kapbepos U 8bipabomaHHbIX MoppAHUKOS
Ha ee meppumopuu.

CoeMecmHoe UCnonb308aHUe MAOMHOCMHbIX U MA0WAOHLIX XAPAKMePUCMUK 20PHbIX 8bIpab0MOK M03680/1U10 c030aMb Kapmo-
2papuyeckyto modens cywecmayroweli KapbepHoli Hazpy3Ku 8 ucciedyemom peauoHe. Ee aHanu3 nokasas, Ymo yu4acmku ¢ 8bicokoli
KapobepHoli Hazpy3koli xapakmepHel 041 LLymunuHckozo, bpacaasckozo, Jokwuykozo, beweHkosuycko2o, CeHHEHCK020, ToN04UH-
cKoeo u [lybposeHcKkozo palioHos. B 2e01020-2e0MOph0102U4ECKOM OMHOWEHUU 8CE 3MU Y4ACMKU MA20Metom 8 OCHOBHOM K Kpyii-
HbIM MOPGAHLIM Maccusam & npedenax Moao2080AHUCMbIX MOPEHHbIX U 800HO-1€0HUKO8bIX PABHUH U HU3UH M003epCKo20 803-
pacma. Ydacmku co cpedHeli kapbepHol Haepy3kol ycmaHoesneHsl Auwb 8 Bumebckom, Mybokckom u [JybposeHckom palioHax.
30ecb OHU MakKce npuypoYeHsl K KpYnHbIM mopdAHUKAM, 3d MAsbIM UCKAOYeHUEeM, 20€ Cyujecmeyom y4acmxu ¢ 6au3noeepxHocm-
HbIM 3a1e2aHUeM 8epxHede8OHCKUX dosoMmumos, paspabameisaemsix OAO «/Josomumy.

Hu3skasa KapbepHas Haepy3ka ommevyaemcs no eceli meppumopuu Bumebckoeo peauoHa. OHa xapakmepHa 0458 y4acmKos pac-
POCMpPaHeHUs ManonaowWadHsIx mopdopaspabomok, @ maKk#ce Mecm pasmeu,eHus Kapbepos o 006biue 2/UH U necyaHo-epasuli-
HO20 Mamepuana, omauYaroWUxca 8 60sbWUHCMEe C80eM OmHOCUMenbHO HeboAbWUMU pasmepamu. [Mpudem ece smu y4yacmku
pacnonazaromcsa 8 npedenax pasauvHbiX 2eHemu4ecKkux mumnoe pesaveda.

3aknrouveHue. Co30aHHAA Kapmozpaguyeckas moodesnb cospemMmeHHOol KapbepHol Hazpy3Ku Ha meppumopuu Bumebckoli obna-
cmu ceudemesnbcmayem 0 Mom, Ymo cmerneHb O0GHHO20 NoKa3amess 8 ee npeodesnax 0MHOCUMENbHO HU3KAA — yYaCmKU CO CPEOHUM
U 8bICOKUM YPOBHAMU YKA3aHHOU Hazpy3Ku 3aHUMarom meHee 3,5% naou,adu eceli cemoyHoli modesnu uccaedyemozo peauoHa, npu
amom oKkono 30% meppumopuu obaacmu He nodsepxceHo 8o30elicmauto KapbepHol pas3pabomKu roae3HbIX UCKONaembix.

Knrouessble cnosa: obujepacnpocmpaHeHHble nosne3Hble UcKornaemole, 00bbIYa Mosae3HbIX UCKONAaembiX, Kapbepbl, mopgsHsie
110715, HAPYWeHHble 3eMsU, MOPaXeHHOCMb MeppuUMOopuUU, KaPbEePHAs Ha2PY3KA.
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ASSESSMENT OF THE DAMAGE OF THE TERRITORY
OF VITEBSK REGION BY MINING FOR THE EXTRACTION
OF COMMON MINERAL RESOURCES

A.B. Torbenko, K.S. Malkov, A.N. Galkin
Education Establishment “Vitebsk State P.M. Masherov University”

Vitebsk Region has significant resources of common minerals. The main ones among them are dolomites, brick, pottery and
expanded clay, construction sands and sand-gravel material, peat and sapropel. Their extraction is often accompanied with the
transformation of components of the surrounding, and above all geological, environment.

This transformation is manifested both in changes in the geological structure, topography, hydrogeological and geochemical
conditions of the territory, and in the activation of various geodynamic processes, often of a destructive nature.

The purpose of the work is to assess the extent to which the territory of Vitebsk Region is affected by open-pit mining of common
minerals in order to optimize the organization and management of engineering and economic activities in the region.

Material and methods. As a source of information for assessing the quarry load in the study area, data from open network sources
of cartographic information OpenStreetMap, official sources: the State Cadaster of Subsoil of the Republic of Belarus, the Peatlands
of Belarus database, the National Atlas of Belarus, information reports of the Vitebsk Regional Committee of Natural Resources and
Environmental Protection on the state of the region’s mineral resource base, as well as published reference, scientific and other
literature.

The data were obtained on mined-out and developed quarries and peat fields, including the names and location of subsoil
resources (accounting objects), the number of minerals recorded on the balance sheet and in development, etc. Based on them,
a schematic map of the prevalence of mining workings was compiled, numbering 546 units. To build it and other cartographic models,
the QGIS geographic information system was used using satellite data from remote sensing of the Earth.

Findings and their discussion. The prevalence of mine workings within the administrative districts of Vitebsk Region was assessed,
and calculations were made of the specific density of quarries and mined-out peat bogs on its territory.

The combined use of density and areal characteristics of mine workings made it possible to create a cartographic model of the
existing quarry load in the study region. Its analysis showed that areas with high quarry load are typical for the Shumilinsky,
Braslavsky, Dokshitsky, Beshenkovichsky, Sennensky, Tolochinsky and Dubrovensky Districts. In geological and geomorphological
terms, all these areas gravitate mainly towards large peat massifs within the gently undulating moraine and water-glacial plains and
lowlands of the Poozersky age. Areas with an average quarry load are established only in Vitebsk, Gluboksky and Dubrovensky
Districts, where they are also confined to large peat bogs, with a few exceptions, where there are areas with near-surface occurrence
of Upper Devonian dolomites, developed by Dolomite enterprise.

Low career pressure is observed throughout Vitebsk Region. It is typical for areas of small-area peat mining, as well as quarries
for the extraction of clay and sand and gravel material, which are mostly relatively small in size. Moreover, all these areas are located
within different genetic types of relief.

Conclusion. The created cartographic model of modern quarry load on the territory of Vitebsk Region indicates that the degree
of this indicator within its boundaries is relatively low — areas with medium and high levels of this load occupy less than 3,5% of the
area of the entire grid model of the region under study, while about 30% of the region’s territory is not affected by quarrying.

Key words: common minerals, mining, quarries, peat fields, disturbed lands, affected area, quarry load.

Aoﬁblqa o6LLepacnpoCcTpaHeHHbIX NOAE3HbIX MCKOMAaeMbIX — 04Ha U3 BaXkHeNWmMx chep AeaTeNbHOCTY,
npussaHHaa o6ecneynTb CbipbeM MHOrMe OTPaciu NPOMbIWAEHHOCTM, CTPOUTENLCTBO, TPaHCMNOPT
1 3HepreTuky Pecnybanku benapycb. OcyWwecTBAAETCA OHA B CTPAHE UCKAOUYUTENbHO OTKPbITbIM cnocobom.
[lns 3TOro Mcnosib3ytoTcA COBPEMEHHbIE TEXHOIOTUW, MPUMEHAETCA MHOXECTBO BUA0B KapbepHOW U Apyroi
ropHoZobbiBatowel cneuTexHukn. C MX NMOMOLLbIO M3B/IEKAIOTCA WM MOABEPraloTCA COPTUPOBKE OECATKU
W COTHW TbICAY TOHH FTOPHOM MOPOAbI, YTO HE MOMKET He MOB/IUATL HA COCTOAHME OKPYXKaloWen cpeapl, Kak
MWHUMYM — B MECTHOM MacLuTabe.

Butebckas 06/1acTb pacnosiaraeT 3HauUMTEIbHBIMU pecypcamm ob6LLepacnpoCcTpPaHeHHbIX MOAE3HbIX UCKO-
naembix. OCHOBHbIMM CPeAM HUX ABNAIOTCA A0/I0MUT, KUPMUYHbIE, TOHYAPHbIE M KEPAM3UTOBbIE MIUHbI, CTPO-
UTeNbHbIE NECKN U NecyaHo-rpaBuitHbIN maTepuan, Topd v canponesnb [1; 2]. Ha 6a3e passeagaHHbIX Kpyn-
HbIX MECTOPOXAEHMI CO34aHbl NPEANPUATUA U NPOM3BOACTBEHHbIE MOLWHOCTM NO A06blYe MUHEPAbHOIO
CbipbA. VX GYHKUMOHMpPOBAHME A0BOALHO YacTO CONPAXKEHO C TpaHchopmaLMen KOMMOHEHTOB OKpPYKato-
LLEeRn, N Npexae BCero reo/IorMYeckoin, cpeabl. 3Ta TpaHCchoOpMaLUma BbIPAXKAETCA Kak B USMEHEHUWN reoNoru-
YeCKOro CTPOEHUA TEPPUTOPMM, XapaKTepa Cnaratolmx ee nopod, penbeda, rmaporecNormyecknx n reoxm-
MWYECKUX YCNOBUIA palioHa A06bluK, TaK U B aKTUBM3ALUM NPUPOAHbLIX N TEXHOFEHHbIX reoAnMHaMUYECKMX
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NPOLLECCOB M ABAEHUMN, HEPEAKO HOCALLMX AECTPYKTUBHbIA XapakTep. 3arpAsHAeTca aTMocdepHbIit Bo3ayX,
AerpaavpyeTtca noyYBeHHO-PacTUTE IbHbIN MOKPOB, BOAOOT/INBbLI M3 KapbepoB cOo34aloT obliee CHUMKeHue
YPOBHEWN B3aMMOCBA3aHHbIX BOAOHOCHbIX FOPU30HTOB, 06pPasyloWMX AeNPEeCcCUOHHbIE BOPOHKMU C paguy-
CaMW, UCUUCNAEMbIMN KMIOMETPaMK. B pesyabTaTe UCCAKAIOT UCTOMHWMKK, KOMOALUbI, CKBaXKMHbI, Nepechl-
XaloT Masnble peku 1 Bogoemsl [3; 4]. B 6opTax KapbepoB MHTEHCMBHO Pa3BMBAOTCA NPOLECCH BbIBETPUBA-
HWA, NNOCKOCTHOM CMbIB, IMHENHas 3po3us, onon3HM, 06Banbl, ocbinu, cyddosma 1 NabiByHbl. Ha npunera-
IOLMX K Kapbepam TEPPUTOPMAX NPOUCXOANUT NOATOMNNEHNE, BO3HMKAIOT NpoLecchl 3abonaunsanus (puc. 1).

Puc. 1. CoBpeMeHHble reoguHaMuuyecKue npoLeccbl U ABNEHUA B Kapbepax no Aobblue 06LepacnpocTpaHeHHbIX NONE3HbIX UCKOT bIX
Ha TeppuTopumn ButebcKoit 061acTU: a) NNOCKOCTHOM CMbIB M CTPyituaTas 3p03UA Ha CKNOHaX I0XKHOro 6opTa Kapbepa «Ipaneso» no gobbiue
A0/N10MUTa; 6) ONON3HEBOI YYACTOK B BOCTOYHOM YacTu Kapbepa «Jlykomab-1» no fo6bliye rvH; B) OCbinu U r) npouecc 3abonaumsaHms
B HUXKHEW YacTU CKNIOHA B Kapbepe «JleCKoBUYM» No fobbiue cTpouTenbHoro necka (¢porto A.H. FankuHa, A.b. Top6eHko)

O6pa3oBaHue 0TBasI0B pa3inyHbIX GOPM, pa3mepoB M cocTasa NpeobpasyeT NOBEPXHOCTb U dopmupyeT
3/1IEMEHTbI TEXHOTeHHOro penbeda [5]. 3emMnn, HapyLeHHble Kapbepamu 1 COMyTCTBYIOWMMM OTBaNaMu, CTa-
HOBSAITCS YacTO HEMPUroAHbIMU AR Aa/IbHENWEro UCMO/Ib30BaHUA B KauecTBe CTPOUTE/bHBIX MJIOLAL0K.
HapylweHHble rpyHTOBblE MacCWBbI, NMEPEMELLEHHbIN TPYHT, OTBajbl NPEACTAaBAAOT COBON U3MEHEHHble
TPYHTbI C HOBbIMU PU3NYECKUMU, PUSUKO-XUMUYECKUMU U GU3NKO-MEXAHUYECKMMM CBOMCTBAMM. ITO Npu-
BOAMT K HAKOTM/IEHWNIO TEXHOTEHHBIX FPYHTOB C HOBLIMW B MHXEHEPHO-Te0/I0rMYEeCKOM OTHOLLEHUM Hebnaro-
NPUATHBIMW CBOWCTBAaMM W 3arpA3HEHUI0 TOPU3OHTOB MOA3EMHbIX BOA. B BbipaboTaHHbIX NPOCTPAHCTBAX
KapbepoB M 0TBa/IOB HepeaKo 06pasyroTcA HECAHKLMOHUPOBAHHbIE CBAKK [6].
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B cBeTe BbILWECKa3aHHOMo U3y4YeHne PacnpoCcTPaHEHHOCTU KapbepoB U APYrMX FOpHbIX BbipaboToK Ha Tep-
puTOpPUKN BUTEBLLMHDI M UX BAMAHUA HAa KOMNOHEHTbLI OKPY»KatoLWen cpeapl ABAAETCA HEOOXOANMON U BaXKHOM
3aja4yen.

CoOTBETCTBEHHO Lie/Ibt0 HALWMX UCCNEeA0BAHNIN NOCAYKMAN PACCMOTPEHNE 0COBEHHOCTEN pacnpocTpaHe-
HWA OTPABOTaHHbIX M IKCMAYaTUPYEMBbIX FTOPHbIX BbIPaboTOK Mo A06bIve 06LLepacnpocTpaHeHHbIX MONE3HbIX
MCKOMaeMbIX Ha TeppuTopmm Butebckoi 061acTu 1 oueHKa ee NOParKeHHOCTU ANA ONTUMMU3ALMN OpraHM3a-
UMM 1 YNPABAEHUA UHXEHEPHO-XO03AUCTBEHHOM AEATENIbHOCTBIO B PETUOHE.

Matepuan u metoabl. B KavectBe UCTOYHMKA MHPOPMaLMKM ANA NPOBEAEHUA OLEHKM KapbepHOW
Harpy3kun Ha TeppuToputo Butebckon obnactm ncnosb3oBanack Kaprorpadpuueckaa nHdopmauma us ot-
KPbITbIX CeTeBbIX UCTOYHUKOB OpenStreetMap, oduumanbHbIX NCTOYHMKOB: [OCYAapCTBEHHOMO KadacTpa
Heap Pecnybnuku benapycb, 6a3bl AaHHbIX «TopdpAaHUKKM Benapycu», HaunmoHanbHoro atnaca benapycy,
MHPOPMALMOHHBIX A0KNaA0B BuTebcKoro 061acTHOrO KOMUTETA NPUPOLHbBIX PECYPCOB M OXPaHbl OKPYrKa-
oLen cpeapbl 0 COCTOAHUM MUHEPaIbHO-CbiPbeBOM 6a3bl PErMoHa, a TakKe onyb1MKOBaHHON CNPaBOYHOM,
Hay4HoOM 1 apyroi nutepaTypsl [1; 2].

Bbinv nonyyeHbl JaHHble 06 OTPabOTaHHbIX U pa3pabaTbiBaembix Kapbepax U TOPOAHbIX NOAX, COCTO-
AWMX U3 TEXHOJIOFMYECKUX KapT C CUCTEMAMM APEHAXKHbIX KaHaB, BKAOYaloLWmMe B cebs HazBaHMA U pacno-
NOXKeHue pecypcoB Heap (06bEKTOB yyeTa), KOIMYECTBO yYTEHHbIX Ha 6anaHce U B pa3paboTKe NosesHbIX
McKonaembix U gp. Ha nx ocHoBe 6blna COCTaBAEHA CXeMATMYECKana KapTa pPacnpoCTPaHEHHOCTU FOPHbIX
BblpabOTOK Ha TeppuUTOpPUM BuUTebBCKOM 0bacTu, HacuuTbiBatowas 546 eanHuy, (puc. 2).

[na nocTpoeHma aTOM KapToCXeMbl U APYruMx KapTorpadpuyecknx mogenen npumeHanacob reonHpopma-
LMOHHaA cuctema QGIS ¢ npusnevyeHnem CNyTHUKOBLIX AAHHbIX ANCTAHLWMOHHOIO 30HAMPOBAHMA 3eMan
(puc. 3).

10 0 10 20 30 km

® |leHTpouAb! BbIPaboTaHHbIX TOPMAHMKOB

O LleHTpounabl KapbepoB No A06blue APYrX NONME3HBIX UCKOMAEMbIX
(AONOMUTBI, IUHBI, NECKU, NECYaHO-TpaBUiHbIE CMecH)

Puc. 2. CxemaTuueckan Kapta Bute6ckoit 061actm ¢ pacnonoKeHmem ropHbix BbipaboToK no Ao6biue nose3HbiX MCKonaembix
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Puc. 3. Kocmuueckuii cHUMOK Kapbepa «Xyp:keBo-lI» no aobbiue KMPNUYHbIX
I/IMH B OKPECTHOCTAX r. ButebcKa (https://yandex.by/maps/)

O6paboTKy AaHHbIX 414 BblAENEHUSA PAaNOHOB C Pa3/IMYHON KapbepHOW Harpy3Kol BbIMOJIHAAN C NOMOLLbIO
CTaTUCTUYECKMX METOL0B. PacyeT pacnpocTpaHEHHOCTU FOPHbIX BbIPabOTOK M yAeNbHOM NAOTHOCTU MX PasMeLLLe-
HMA NPOM3BOAMAM NO cooTBeTCTBYOWMM dopmynam: D = N/S, d = N/s, rae D — KoapduumeHT pacnpocTpaHeHHo-
CTM B npeaenax agMUHUCTPATUBHbIX eanHuL, (ed./Km?); d — yaenbHas NAOTHOCTb Pa3MeLLEHNs KapbepoB Ha
yCN0BHOM Tepputopumn (ed./km?); S — nnowaab Tepputopum (Km2); s — naowaab Tepputopun, pasHasa 100 Km?;
N — KonndecTtBo Kapbepos (ea.). Cnesyet OTMETUTb, YTO eC/n KO3PPULMEHT PacnpoCTPaHEHHOCTU onpeaenanca
HaMM 4719 agMUHUCTPATUBHbBIX PAOHOB, TO ANA pacyeTa yAeAbHOM NAOTHOCTU Pa3MeELLLEHNA FTOPHbIX BblpaboToOK
B BUTEBCKOM pernoHe BCs ero naowaab C NpuaeraoLlLmMmmn TeppuTopuamm 6bina pasbuTta Ha 479 kBagpatos (nno-
Wafb Kaxaoro n3 Hux 100 Km?2). BnocneacTBUM B KasK40M KBaapaTe UM aueike Npom3BoanACa NoACHeT Bbipa-
60TOK M paccunTbIBaNaCh UX yAeAbHAA NAOTHOCTb, MO KOTOPOW B Aa/ibHeNLLEeM YCTaHaBANBANACh CTENEHb Kapb-
€PHOW Harpy3KM Kak B npeaenax aiMMHUCTPATUBHBIX PAOHOB, TaK U BCETO PErMoHa B LE/IOM.

Pe3ynbTtatbl U ux obcyxkaeHue. MNonyyeHHble pe3ynbTaTbl UCCNEA0BAHMI NOKasanu cneaytoulee. Hanbonb-
WKMM KoaddULMEHTaMM PACNPOCTPAHEHHOCTU FOPHbIX BbIPabOTOK XapakTepusytoTca bpacnaBckuii U TONOUMH-
CKUIA paitoHbl Butebcekoi obnactu. 3aeck 3HaueHus 3Toro nokasartena coctasnsatot 0,021 1 0,019 ea./km? cooT-
BETCTBEHHO (pwc. 4). Y wecTn palioHOB U3 ABaALATU OAHOMO 3HAYEHWUA OAHHOTO KO3QOWLIMEHTA COCTaBAAIOT
0,018-0,016 ef1./KM?, y CTONBKMX e paiioHOB OHM He npesbiwatoT 0,010 ea./km?. [1na ocTanbHbIX CEMU PaitoHOB
3T 3Ha4YeHun Konebtotea ot 0,015 (Butebekuin u Fnybokckmii paiioHbl) o 0,011 (Monoukuii u NocTtaBcKuit pait-
OHbl) ea./KM?. B TO ke Bpems A1s Butebckoit 061acTu B LeIOM AaHHbI KoadduumeHT coctasnsaeT 0,014 ea./km?.

NHTepecHasn KapTUHa BbIPMCOBbIBAETCA MPU aHAIN3e PACNPOCTPAHEHHOCTM rOPHbIX BbIpaboOTOK, OCHOBAH-
HOM Ha pacyeTe yae/lbHON NJIOTHOCTM MX PasMeELLEHMA HA TEPPUTOPUM UCCNeayemoro permoHa (puc. 5).
CornacHo co3aHHOWM CETOYHOM MoAeNN Hanbo bluee UX KONMYECTBO, MPUXOAALLEECA HA eAMHUYHBIN KBaapaT
WK AYEnKy, paBHO 9, HaumeHbliee — 0. COOTBETCTBEHHO MAKCMMAJIbHAA yAeNbHaA NAOTHOCTb PasmeLLeHuns
rOpHbIX BbIPabOTOK B pernoHe coctasnsaeT 9 ea./100 KM%, a MHUManbHas — 0. Bcero Ha ceTouHOM Moenu Bbl-
[ensetca oAHa AYeliKa ¢ yaeIbHOM NNOTHOCTbIO FOPHbIX BbIpaboTok 9 ea./100 Km?, YeTbipe — ¢ 8, yeTbipe — ¢ 7,
wecTb — ¢ 6, ABaALUaTh — € 5, ABaALaTb BOCEMb — C NAOTHOCTbIO 4 ef./100 Km? (puc. 5). B 198 auelikax Bbipa-
BOTKM OTCYTCTBYIOT, B OCTa/IbHbIX 218 MX yAenbHas NIoTHOCTb coctasnseT 1-3 ea./100 Km?,
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Puc. 4. PacnpeaeneHue KoadpdpuumneHTa pacnpocTpaHeHHOCTU FOpHbIX BbIpaboTok
N0 aAMMUHUCTPATUBHBIM pailoHam Butebckoii obnactu
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Puc. 5. CeTouHas moaenb pacnpeaeneHuns yaeabHOM NAOTHOCTU FOPHbIX
BblpaboTok (ea./100 km?) Ha TeppuTopumn Butebckoii obnactn
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YcTaHOBNEHHblE 3HAYEHUA NNOTHOCTHLIX XapaKTEPUCTUK PACNPOCTPAHEHHOCTM pacCMaTpPUBaEMBbIX FOp-
HbIX BbIPabOTOK NO3BOAMAM KNAacCUUUMPOBATL M BU3YAIN3NPOBATb KAPbEPHYIO HArPY3Ky NO CTENEHU UK
YPOBHIO ee BO3pacTaHMA HAa Pas/IMYHbIX TeppuTopusax. B pesynbTaTe aHanmM3a noay4yeHHOM MHPOpMaLUM
Hamu Oblna NpeasioXKeHa cneaylowas rpagauns ypoBHeW: NpU yAEeNbHOM MNAOTHOCTM BblpaboToK
1-3 en./100 Km? — Harpy3sKka HuU3Kas; 4—6 — cpeaHan; bonee 7 en,./100 Km? — Harpy3Ka BbICOKas.

Cnepyet OTMETUTb, YTO HEKOTOpPbIe Kapbepbl U TOpdaHble BbIpabOTKM OTIMYAOTCA BECbMA Maol njo-
waapbto (MeHee 1 KM?), Apyrue e MOryT OXBaTblBaTb 3HaYUTE/IbHbIE TEPPUTOPUM, MHOTAA B AECATKU KBAA-
PaTHbIX KWIOMETPOB. TaK, Hanpumep, y BbipaboTaHHbIX NecyaHbIX KapbepoB OKoJo 4. bepkoso u 86aM3M
4. OcTpoBHO B BelleHKOBUUYCKOM paitoHe naowaab He npesbiwaet 0,0006 kW2, y pa3pabaTbiBaemoro Ka-
pbepa B CEBEPHOMN YaCTM MECTOPOXKAEHMA NecyaHO-rpaBMnHON cMmecn BUHUAHTOBCKOe MocTaBcKoro pau-
OHa OHa 4yTb MeHee 0,2 KM?, B TO BpemA KaK y BbipaboTaHHbIX TOPGAHUKOB MeCTOPOKAeHUI OCMHOBCKOE
B [lybpoBeHcKom palioHe, HKypaBneBckoe B JOKWNLKOM U YCBMK ByK B TONOYMHCKOM palioHe naowanb
coctasnsaeT 44,13; 32,45 1 17,9 Km? COOTBETCTBEHHO.

MosToMy, OLEHMBAA KAPbePHYIO HArpysKy Ha Kakyi-nMbo TeppuToputo, LenecoobpasHo yumTbiBaTb
Hapsaay € yAenbHOW NAOTHOCTbIO FOPHbIX BblPaboOTOK M 3aHMMaeMyto MMM naowaab. B yacTHocTh, ecam
CyMMapHasa Nnowaab ropHbix BbIpaboToK B eAMHUYHOM KBagpaTe B 100 km? coctaBnseT meHee 10% ero
nnowaam (<10 km?), To Harpy3ska byaeT Huskana; 10—20% — cpegHas; 6onee 20% (>20 km?) — Bbicokas. Takas
rpagauma NpUHATa HAMK C HEKOTOPOW KOPPEKTMPOBKOM MO aHaNOrMMM C NNOLWAAHOM NOPaXKEHHOCTbIO Tep-
PUTOPMIA NNOCKOCTHOWN U OBpaxKHoW 3po3nein (cornacHo CHB 2.03.01-98 [7]), mopdONOTMYECKN CXOKUMMN
C TEXHOTEeHHOW AeHyAaluneit 3eMHOM MOBEPXHOCTU.

CoBMeCTHOE MCNOAb30BaHME NJIOTHOCTHbIX M MAOLWAAHbIX XapaKTePUCTUK FOPHbIX BbIpaboToK (Mx npo-
n3seaeHMe) N03BOINN0 CO34aTb 6onee 06BEKTUBHYIO KapTorpapuUUeckyo Moaenb CyLLEecTBYIOLLLEN Kapbep-
HOW Harpysku Ha TeppuTopun Butebckon obnactu (puc. 6).
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Puc. 6. KapbepHas Harpy3ka Ha Tepputopum Butebckoit obnactu
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bianoriAi

Ee aHanun3 cBUAETENLCTBYET O TOM, YTO YYACTKU C BbICOKOM KapbepHOM HarpysKon pacnosaaratorca B npe-
penax WymuauHckoro, bpacnasckoro, [Jokwuukoro, beweHKosuuyckoro, CeHHeHCKOro, TOMO0YMHCKOro
n [lybpoBeHcKoro panoHoB. B reosoro-reomopposnormyeckom niaHe BCeE OHU TATOTEIOT NPEUMYLLECTBEHHO
K TOpdAHbIM MaccMBam B npegenax noaoroBOJIHUCTbIX MOPEHHbIX U BOAHO-N€AHUKOBbIX PAaBHUH U HU3UH
Nnoo3epcKoro BospacTta [2]. 3aecb HapyLleHHble 3eMI1 NpeacTaB/ieHbl BblpaboTaHHbIMU TOPGSHUKAMU C He-
60NbLINM KOIMYECTBOM KapbepoB No A06blYe NecKoB U NecY4aHo-rpaBUinHbIX CMeCceN.

YyacTKM co cpeaHen KapbepHOW Harpy3KoW YCTaHOB/IEHbI NWb B Butebckom, Mybokckom u [lybposen-
CKOM palioHax. B reonoro-reomopdponormyeckom OTHOLIEHUM OHU TaKKe NPUYPOYEHbl K KpYMHbIM TOPhAHU-
KamM B npegenax MOPEHHbIX U BOAHO-NEAHNUKOBbIX PAaBHUH WU HU3WH MOO3€PCKOro BO3pacTa, 3a MasbiM UC-
K/IIOYEHNEM, TAEe CYLLECTBYIOT Yy4acTKU ¢ 6/1M3NOBEPXHOCTHLIM 3a/1eraHUeM BEPXHEAEBOHCKMX 40/IOMUTOB,
paspabatbiBaembix OAO «JonoOMUTY.

Hu3Kan KapbepHas HarpysKka oTmedyaeTcs no Bcen Tepputopmun Butebekoro pernoHa. OHa xapaKTepHa ans
YYaCTKOB pacnpocTpaHeHus manonaowagHbix TopdpopaspaboToK, a TaKkKe MeCT pasMeLleHUs Kapbepos Nno
[06blye necka, NecyaHo-rPaBUIMHOrO MaTepmana n FUMHUCTOTO CbiPbA, OTINYAOLMXCA B OCHOBHOM OTHOCHU-
TeNbHO HeBOMbLIMMM pasmepamm. MNpuyem Bce 3TU YHaCTKM PacnonaratoTca B Npesenax pas/inyHbIX reHeTu-
Yyeckux TMnos penbeda [2].

3akntoueHue. Taknm obpasom, co3gaHHas Hamu Kaptorpaduyeckaa Moaesib COBPEMEHHON KapbepHom
Harpysku Ha TeppuTopun Butebckoit 061acTu CBUAETENbCTBYET O TOM, YTO CTEMEHb JAHHOTO NOKasaTens B ee
npegenax OTHOCUMTENIbHO HMU3KasA — y4aCTKM CO CPEAHUM M BbICOKMM YPOBHAMM YKa3aHHOM HarpysKu 3aHu-
MalT meHee 3,5% naolaaun Bcen CeTOMHON MOAEIN UCCAedyemMoro permoHa, npu stom okoso 30% Teppu-
TOopwuu 06/1aCT He NOABEPIKEHO BO3AENCTBUIO KapbepPHOM Pa3paboTKM NoJIe3HbIX NCKOMAaeMbIX.

UccnedosaHus 8bIMosHEHbl 8 pAMKAX peasau3ayuu 3a0aHus «Paspabomka 2e0s1020-UHGOPMAUUOHHOU
modenu KaliHo3olckux omaoxceHull meppumopuu Bumebckoli 061acmu Kak 0CHOBbI payUOHAbHO20 U 3KO-
n10206€e30MnacHo20 HeOporonb3oeaHusa» FocydapcmeeHHol Npozpammes! Hay4uHbIx uccaedosaHull «lpupod-
Hble pecypcbi U OKpyxarouw,aa cpeda» Ha 2021-2025 za.
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