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Pe3tome: BrifeneHrie equHOrO KIacCUGUKALMOHHOrO MPU3HAKA U CUCTEMATU3ALMS 3HAHUIL O reopecypcax B paMKax [IpOeK-
THUPYEMOI1 TOPHOTEXHUYECKOI CUCTEMBL PELIUTh PSAJ [OC/IEA0BATENBHO CBI3aHHBIX 3a/1aU PALIOHATIBHOTO TEXHOTEHHOTO IIpe-
00pa3oBaHusl HEAP C YUETOM KOMIUIEKCHOCTH UX OCBOeHHUs. Takoil UCCIe[0BATEeNbCKUI MOAXO ABJseTcs GYHAaMEeHTOM CO3-
JaHUs YCIOBUI YCTOMYMBOIO OCBOEHUs reopecypcoB. OmpeeneH KiacCubUKAMOHHBIN PU3HAK (YCIoBus GOpMUPOBAHLS)
Y BblJeJIEHbl TPU OCHOBHBIE KATETOPUU Ie0pecypcoB (ECTeCTBEHHbIE, HCKYCCTBEHHBIE U KOMOMHUPOBAHHBIE), & TAKKE JaHA UX
kinaccuduKanus B mapagurme KOMIUIEKCHOTO OCBOeHUs Heqp. YCTAHOBJIEHO, UTO TEXHOJIOTUYECKas cxeMa OTpabOTKU BCEX Ka-
TEropuil reopecypCcoB 3aKJIaAbIBAIOTCS HA HAYAIBHON CTAJUU [IPOEKTUPOBAHUS TOPHOMOObIBaoIero mpeanpusarus. Omnpene-
JIEHBI TIepBOOUEpeHbIe 3a7aul, paspeliaeMble Ha CTaAUN IPOEKTUPOBAHIS, TI03BOJISIOLINE PEATN30BaTh IPUHIUI KOMIUIEKC-
HOTr'O OCBOeHUs reopecypcoB. CeaHbl BHIBOA, UTO 9P dEKTUBHOE OCBOEHHE re0peCcyPCOB BO3MOXKHO TOJIBKO C OMHOBPEMEHHOM
WJIM TIOCJIEZI0BATEIbHO-OIHOBPEMEHHOM 0TPabOTKU BCEX KATeropuil reopecypcoB. JlabHeNIIUM HAIPABIEHUEM UCCIIe0OBAHM
aBTOPBI BUIIT B pa3pabOTKe TEXHOJIOTHIT KOMIUIEKCHOTO OCBOEHHMSI BCEX KATErOPUI reopecypCcoB C UCIIOIb30BAHUEM TEXHOTEH-
HOTO U JIaHAAaQTHOrO MPOCTPAHCTBA B €JUHOI TOPHOTEXHUUECKOM CUCTEME.
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Abstract: Identification of a unified classification feature and systematization of available knowledge about georesources in
the framework of the designed mining system help to resolve a number of sequentially related problems of rational man-made
transformation of subsoil resources with account of the complexity of their development. This research approach is the foundation
to create conditions for sustainable development of georesources. The classification feature, i.e. the formation conditions, is
defined and three main categories of georesources (natural, artificial and combined) are identified, and their classification in the
paradigm of the integrated subsoil development is given. It is established that the technological scheme for the development of
all categories of georesources is provided at the initial design stage of a mining operation. The priority tasks to be solved at the
design stage have been defined, which make it possible to implement the principle of integrated development of georesources. The
conclusions are made that effective development of georesources is possible only with simultaneous or sequential-simultaneous
mining of all the georesource categories. The authors see the development of technologies for the integrated development of all
categories of georesources using man-made and landscape space in a single mining system as the next stage of their research.
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Beenenue

MarepuaabHyl0 OCHOBY OOIIECTBA COCTABIISET MUHEPAJIb-
HOE CBIPbE, 00BEMBI JOOBIYU KOTOPOTO €KErOfHO YBEIUUNBA-
rorcd [1; 2]. Emé B cepeirHe IpOIITIOTO CTOJIETHSI aKATEMUKOM
H.B. Me/IbHUKOBBIM OBUIH 03BY4eHbI POOJIeMbl UCIIOIb30Ba-
HUS TIPUPOJHBIX PECYPCOB U MpeIJIO’KeHa KOHIIEIIIHUSI KOM-
IUIEKCHOTO IIOXOAA K OCBOEHHUIO MHHEpaJbHO-ChIPheBOM
6asnl [2]. Jlamee B 19X peaju3alMi BEKTOpa KOMIUIEKCHO-
CTU OCBOEHUd Help akameMuKkoM H.B. MeJbHUKOBBIM ObLIH
BBEJIEHBI MTOHSTHUSI — TEXHOTeHHble MUHepaIbHble PeCypChl U
TeXHOTeHHbIe MECTOPO’KIEHHUS, KOTOphle MO3aHee ObLIU 10-
MoJIHeHBbI akageMukoM M.U. AromkoBsiM [3]. B mpornecce mo-
ObIuM U 11epepabOTKU reopecypcoB MPOUCXOAAT IIOCTOSHHBIE
tpanchopmanuu [4] (o6pasoBaHue MOJIOCTEN (IYCTOT) B He-
JpaX, HAKOIUVIEHHE TEXHOT€HHbIX OTXOO0B, U3MEHEHUE HAIIP-
SKEHHO-1e(POPMUPOBAHHOIO COCTOSIHUS IIOPOI, Jerpajarfus
3eMHOI1 [IOBEPXHOCTH U JIp.), TpebyIolye yuéTa i HaKJIaablBa-
IOIIKe OIpe/e/IéHHbIe 00I3aTeIbCTBA C 1eJIbI0 X MUHUMU3a-
uuiu [5; 6] (3ammonHeHye myCTOT, CHUKEHUEe 00bEMOB TEXHOTeH-
HBIX HAKOIUIEHUI U/WIN UX OCBOEHHe, MTOBBIIIIeHHe TTOTHOTHI
U3BJIEUEHHUS; BOBJIEUeHMe B OTpabO0TKY 3a6a1aHCOBBIX 3aI1aCOB
H 7p.).

VMeHHO OayaHC MeXAy BOZHHUKAKIMMU TpaHCchHOpMaIiy-
OHHBIMHM M3MEHEHHIMH B XOJ€ BeIeHHs IOpHBIX padoT [7-9]
U MHUHUMH3ALHUeN BO3JEeHCTBUS JAHHOrO IIPOM3BOACTBA HA
9KOJIOTUUECKYIO 00CTaHOBKY [10] MOKeT CBUIETEIbCTBOBATD
00 yCTOMYMBOM PA3BUTUU IPEAIPUATHS B YACTHOCTU U PETU-
oHa B 1esioM [11; 12]. /I peanusanuul yCTORYUBOIO Pa3BUTHS
B BEKTOPE€ KOMIUIEKCHOTO OCBOE€HUI HEAP HeO6XOﬂI/IMO YYUTDBI-
BaTh He TOJbKO IOJHOTY U KAuyeCcTBO J0OBIBAEMBIX PECYPCOB
[13], HO u TO BO3HENCTBHE, KOTOPOE OKA3bIBAETCS TIPEATIPUSI-
THEM Ha JierpaialliOHHble U3MeHeHus cpennl [14; 15], a Takke
B 0053aTeIbHOM IIOPAIKE UCIIOIb30BAHNE BCEX TEXHOTEHHBIX
06pazoBaHmil (0OTBAIOB, XPAHUJIMIIL, [TOJIOCTel U ap.) [16; 17].
OnHaKO KOMIUIEKCHBIH ITOAXO0] K OCBOEHHIO U UCIIOJIb30BAHUIO
MUHEepaJIbHO-ChIPhEBOI1 OA3bI OTAEIBHO B3ATOrO IIPEAIPUITHUS
uiaM 3eMJd B 11€JIOM HEBO3MOXKeH 0e3 CHUCTeMaTU3aluy 3Ha-
HUN U yTOouHeHus (KiaccubUKAnUU) OCHOBHBIX KaTErOpHil
reopecypcos.

CucremaTH3anus 3HAHUI O TeOpPeCcypcax Mo3BOIUT obecrie-
YUTDb eILI/IHI:IfI IIoAX0oO K npo6neMe KOMIUIEKCHOI'O OCBOEHHU4A
HeAp, CO3MAHUI0 YCIOBUN YCTONYUBOTO Pa3BUTUS IIPEAIIPUS-
TUS B YACTHOCTHU U PETUOHA B 11€JI0M, & TaK:Ke POPMUPOBAHUIO
9KOJIOTMYECKU 0e30I1aCHOr0 U 3KOHOMUYECKU 3GGEKTUBHOrO
YCTOMYUBOTO OCBOEHUS re0pecypCoB.

MeTons! 1 MaTepPUAJIbI

CucreMaTH3aNKs TeOpecypcoB U UxX Kiaaccuduranusd B 1e-
JIOM He pemaT mpobjaeMy KOMIUIEKCHOTO OCBOEHHS MeCTO-
POKIEeHHiT U He CHPOPMUPYIOT IKOJOTUUECKU Oe30mmacHoe U
9KOHOMUYECKH 3P PeKTHBHOE YCTOMUYNUBOE MX OCBOeHue [18;
19]. IIpu 3TOM BBIZIEJIEHHE EAMHOTO KIACCU(PUKAIMOHHOIO
[pU3HAaKa U CUCTEMAaTU3alHs 3HAHUI II03BOJIAT CO3AaTh Oa-
31C HA 0ObeIUHSIONIEN Ulee, a BIIOCAEACTBUM B paMKax IIpO-
eKTpreMOfI FOpHOTeXHI/I‘leCKOfI CHUCTEMBI PEIIUTDb PO IOCIe-
JIOBATEJIbHO CBSI3aHHBIX 337]aU PALIMOHATIBHOTO TEXHOTEHHOTO
peo6pa3oBaHus HeAp C YYETOM KOMIUIEKCHOCTH HX OCBOE-
HUA. VIMEHHO TaKOU HCC/Ie0BATENTbCKUM ITOAXO SBJISETCS
dyHmaMeHTOM CO3MAHKS YCIOBUM YCTOHYMUBOTO OCBOEHUS Te-
0OpecypCoB, OTBEUAIOIIUX TPEOOBAHUAM U UHTEPeCaM pasjind-
HBIX CyO'BEKTOB, HAXOAIIUXCSA BO B3AUMOJIEICTBUN.

K OIHMM M3 OCHOBHBIX TAKUX TPeOOBAHMIT MOKHO OTHECTH
Co3MaHKe COLUAIbHO OTBETCTBEHHOIO U OKOJIOTUUECKHU 6e30-
[IaCHOrO TOpHO-TepepabaTriBaromero npemnpuarus [20; 21].

FTEOTEXHONOIUs
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[TapagurmMa KOMIUIEKCHOTO OCBOEHUS reopecypcoB popMupy-
eTcs Ha CTaJuM MPOeKTUPOBAHUS mpednpuaTus. [IpuHuMae-
MbI€ MIPUHITUIIBL €r0 YCTONUNUBOTO U 3KOJIOTUYECKU COATaHCH-
POBAHHOTrO pa3BUTHUS IOAJIEKAT KOPPEKTHUPOBKE B IIpoliecce
nesarenbHocTy. [Ipy 3ToM 6€3 BOBJIeYeHH s TeXHOTeHHBIX OTXO0-
JIOB B 1epepaboTKy HEBO3MOSKHO PEIUTh 3a7auy KOMIUIEKC-
HOT'0 OCBOEHHS MUHEPaJIbHO-ChIpbeBoii 6a3bl. C1e0BaTebHO,
IIepBOOUepEeIHbIMU 3a/1a4aMU SIBJISIIOTCSL:

*  CO3MaHMe UHHOBALMOHHBIX TEXHOJIOTUNM KOMILJIEKCHOI
pa3paboTKU IPUPOAHBIX, TEXHOTE€HHBIX U KOMILIEKCHBIX
(cMelaHHBIX) reopecypcoB Ha 6a3e KOMOMHUPOBAHHBIX
[IPOIIECCOB TPATUIIUOHHBIX U PUSUKO-XUMHUUECKHUX Me-
TOZIOB J,OOBIYM [0JIE3HBIX UCKOIIAeMBbIX;

e u3yueHHe OCOGEHHOCTEN reopecypcoB BCeX BHIOB U
[IOC/IeIYIOIIEee TeOpeTUUeCKoe 000CHOBAHUE CTPATEruu
HUX OCBOEHHS C YUETOM KOMIIJIEKCHOCTHU U 5KOJIOTHYe-
CKOI1 6€30I1aCHOCTH.

Pe3ynbTaThl U 00CY>KAEHUS

C meNbl0 CHUCTEMATH3AIUU TeO0pecypcoB ObUT OIMpenesnéH
KJIaCCUOUKALMOHHBIN PU3HAK — YCI0BUS HopMUpOBaHUS,
KOTOPBI [T03BOJIMJI BBIAEIUTH TP OCHOBHBIE KATETOPHH (PHUC.
1): ecrecTBeHHbIE (reOTeHHbIE WIU PUPOAHBIE); UCKYCCTBEH-
Hble (TeXHOTeHHbIe UM PYKOTBOPHBIE) U KOMOMHUPOBAHHbIE
(cMerraHHbBIE WU IPUPOIHO-TEXHOTEHHBIE).

BbIOOp pa3IUyUHbIX IEPCIEKTUBHBIX TEXHOJIOTMUECKUX CXeM
MIPOMBIIIUIEHHOTO OCBOEHHUS Fe0peCcypCcoB B CBETe peaTru3aiin
CTpaTeruu KOMIUIEKCHOTO OCBOEHUS He3aBUCHUMO OT UX KaTe-
rOpHUH IpeJompeesgeT uX MHOrooOpasue (GoraTeie, pAmoBhIe,
Oeguble U 3a0aIaHCOBBIE, OTXOABI HOOBIUM U IepepaboTKH),
pasnuuHble YCOIOBUS (GOPMHUPOBAHUSI, 3ajeraHus, pacipeme-
JIeHUs U Jp.

Eciu TeXHOIOTHSIM U3BJIeUEeHH S eCTeCTBEHHBIX (IIPUPOITHBIX)
reopecypcoB IMOCBSAIIEHO MHOXKECTBO PabOT U IPEUIOKEHO
6O0JIBIIIOE KOJIMYECTBO TEXHOJIOTHIT KX OTPAOOTKH, TO BOBJIEUE-
HYe HU3KOCOPTHOTO CBIPbSl, OTHOCSIIErOCs K KOMOUHUPOBAH-
HOMY WJIH UCKYCCTBEHHOMY F€0CBIPBIO, SIBJISIETCS 3a1aueit, pe-
111aeMO¥ Ha CTAUU POEKTUPOBAHUS TOPHOTO MPEANPUSITHSL.

Puc. 1 Fig. 1
Knaccudmkaumsa Classification
reopecypcos of georesources
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[Ipu 3TOM HEOOXOIUMO OTMETUTD, UTO [IPU OTPAOOTKE TIPU-
POIHBIX TEOPECYPCOB MBI HE MOXeM (HPOPMUPOBATH OOBEKT
OCBOEHHUS, a [IPU BOBJIEYEHHUHU B IEPEPABOTKY UCKYCCTBEHHOTO
reoChIpbsl HA CTAJUH TIPOEKTUPOBAHUS [IPEANIPUATUS HEOOXO-
MO PEIIUTH 3a[auH, MO3BOJIAOIIME CHOPMUPOBATH OOBEKT,
MOJUIEKAIIHIL TOC/IEAYIONIEMY OCBOEHHIO:

e  (CO3MAaHME HOPMATHBHOI 0asbl, MO3BOJIAOIIEN hopMu-
pOBATh TEXHOTEHHbIE MACCUBHI C 331aHHBIMU XapaKTe-
PUCTUKAMUY;

e paspaboTKa U BHEAPEHHE MHHOBAIMOHHBIX TeXHOJIOTHI
1 000pyIOBaHMS, MTO3BOJIAIOIIUX OTPA0ATHIBATH paHee
CO3/1aHHblE TeXHOT€HHbIE MACCHUBBL,

e 000CHOBaHME METOIAVKHU pacuéra 3aKOHOMEpPHOCTEN
pacrpeneneHus BeIeCTBEHHO-MHUHEPAaJIOTUnYeCKOro Co-
craBa B 00bEMe CO371aBaEMOr0 TEXHOTEHHOTO MACCHUBA,;

e paspaboTKa METOAWKU BAPUATUBHOrO IOAX0Ma K 000-
CHOBAHUIO KOHIUIIUI T€0CHIPbS U YCIIOBUS UX KOPPEK-
TUPOBKHY;

e 060CHOBAaHHE METOIMKU PACUETA ONpPeIeTeH s OCHOB-
HBIX [IApAMETPOB KOMOMHUPOBAHHOTO T€0CHIPhSI.

[IpeyiaraemMasl KIacCUGUKALUA TEOPECYPCOB  TIO3BOJIS-
er 06ecreynTh eIUHBIA TOAX0 K MpobieMe KOMIUIEKCHOTO
OCBOEHUS HeZp, CO3AAaHUI0 YCIOBUII YCTOMUUBOIO PA3BUTHS

MIPEeANPUATHS B YaCTHOCTH M PETUOHA B I[€JIOM, a TakKe Hop-
MUPOBAHHUIO IKOJIOTMYECKHU 6€30IIaCHOT0 ¥ 9KOHOMUYECKH 3¢-
(beKTUBHOrO yCTOMUUBOrO OCBOEHHS re0peCypCoB.

TakuMm 00pa3soM, BEKTOp, HAIpAaBIEHHBIN Ha BHEIpeHUe
TeXHOJIOTHM, 06eCIeunBaIOIIKX [TOMHbIN IUKJI OCBOEHUS I'e0-
peCypCoB, IO3BOJIUT peau30BaTh KOHLIEIINI0 KOMIUIEKCHOTO
OCBOEHUSI HeJIp.

3akinouyeHue

1. 3dderTUBHOE OCBOEHUE r€0PeCyPCOB BO3SMOKHO TOJIb-
KO IpU KOMIUIEKCHOCTH UX COBMECTHOTO OCBOEHHS,
TO eCThb C OHHOBpPEeMEeHHOH WU ITOCIeq0BaTeIbHO-0THO-
BpPEMEHHOM 0TpabOTKOI BCeX KaTETOPULl re0pecypCoB.

2.  TexHomoruueckas cxema OTpaOOTKU UCKYCCTBEHHBIX U
KOMOWHUPOBAHHBIX T€OPECYPCOB, MpUMeHsIeMoe 000-
pyZOBaHUe, a TaK>Ke ITapaMeTphl U XapaKTepPUCTUKU Ta-
KHUX pecypcoB J0JIKHBI 3aKJIaIbIBATbCS HA CTAUHU IIPO-
€KTUPOBAHUS OTPAaOOTKH CTECTBEHHBIX TE0PECYPCOB.

3. JlanpHeWIIMM HaIpaBleHUeM WCCAeJOBAHUS BUAUT-
cs pa3paboTKa TEXHOJIOTUil KOMIUIEKCHOTO OCBOEHHS
BCeX KaTeropuili reopecypcoB C KCIIOJIb30BaHUEM TeX-
HOTEHHOTO U JIAHAIIA(THOTO MPOCTPAHCTBA B €IUHOMN
TOPHOTEeXHUYECKOI CHUCTEME.
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