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PABBUTHUE TEOPUU CO3JJAHU S
NMPUPOJTONOAOBHBIX KOMBUHUPOBAHHBbIX
IT'EOTEXHOJIOT'MH 1 BO3BMOKHOCTH

UX MPAKTUYECKOU PEAJIM3ALIMU

AnHOTanus. B pe3ynbpraTe HapaCTaHUsI HEraTHBHAIX IIPOLECCOB, COMPOBOKAAIOMINX IPOrPECCHBHOE Pa3BUTHE [IMBUIIM3AIINH, CCTECTBEHHOE IPUPOTHOE PaB-
HOBECHE 0Ka3aJ0Ch HA IPaHH YKOJIOTrHYecKor KatacTpodsl. Oxono 10% cymu yxe 3aHATO ypOaHU3UPOBAHHBIMU TEPPUTOPUSIMHE, Bce OOJIbIIEe 060CTPSIETCSI TIPO-
GiemMa nosry4eHust YucToi Boabl. Ho Hanbosee ObICTPHIMH TEMIIAMU IIPOUCXOUT Pa3pyIIeHHe JIUTOCHEPHI IIPH J00bIYe MUHEPAILHOTO U SHEPIeTHYECKOTO ChIPhS
M cTpoiiMaTepuasoB. B 3THX yCIOBHSIX BO3MOKHOCTH COXPAHEHHsI IIEPBUYHON OHOTHI B TpPaHHUIAX OOIICH KOJOrHYecKOi Oe30macHOCTH OyIeT CBsi3aHa TakKe U
€ XapaKTepPOM Pa3BUTHS IPOLECCOB €€ CAMOBOCCTAHOBICHHS B IIOCTIKCILTY TALMOHHBIN MEPUOJ] CYIIECTBOBAHMS IpeanpusiTis. Ha cOBpeMEHHOM 3Tare pa3BUTHS
TOPHBIX HAyK €IMHCTBEHHOW peajbHON BO3MOXHOCTBIO BBIXOJIAa M3 IMOPOYHOTO Kpyra 3KCTCHCHBHOTO PA3BHUTHS SIBISIETCS pa3padOTKa MOBCEMECTHO MPOSKTHBIX
pelIeHN KOMIUIEKCHOTO OCBOSHHMS HeJIp KOMOMHUPOBAHHBIMU I'€O0TEXHOJIOTUAMH.

Knioueeswie cnosa: Mecmopo.wcdel-me, noJjiesnvle ucKkonaemoie, npup000n0006nbte 2€0MexXHONI02UU, KOMNIICKCHOE 0CBOeHUEe, KO/MﬁMHMpO(EaHHaﬂ pa3pa60mka,
NPUHYUNbL NpeeerHmusHoCcmu, d)M3uKO-m€XHM‘¢€CKa}l 2€0MEexXHONI02UAl.

Taourar YKcac apaJjgac reorexHoJorusiiapabl KYpy TEOPHUSICBIH JAMBITY K9HE 0JapJAbl NMPAKTUKAJIBIK icke
acbIpy MYMKIiHIIKTEpi

AnjaTna. OpKeHUETTIH MPOrpecCHBTI AaMybIMEH Oipre >KYpeTiH jKaFbIMChI3 MPOLECCTEPAIH OCyi HOTHIXKECIHAE TaOMFH TEHEe-TeHIIK SKOJIOTHSIBIK AlaTThIH
anapiaaa Typasl. KypabikTeig mamamer 10% ypOaHu3anusuianFal ayMaKTap aliblil )KaThIp, Ta3a Cy ally Maceleci Kyiueiie Tycyue. bipak eH sKbuiiaM KapKbIHMEH MU-
HepaIbl )KOHE SHEPreTUKAJIBIK IIHUKi3aT IIeH KYPhUIBIC MaTepHAIIAAPBIH OHIIPY Ke3iH/e TuTocdepanbiH Oy3bLTy bl OPIH allabl. by jkaraaiiia skairbl SKOIOTHSIBIK
Kayilci3aik IeKkapajapblHia OacTankbsl OMOTaHBI CaKTay MYMKIHJIT KOCIMOPBIHHBIH JKCIUTyaTalMsilaH KeHiHrl Ke3eHIHJIe OHBIH ©31H-031 KaJllIbIHA KeNTIpy
MPOLIECTEPiHIH JaMy CHIIAThIMEH jAe OaiaaHbICThl Oosazbpl. Tay-KeH FhUIBIMAAPBIHBIH Ka3ipri JaMmyblH[a SKCTEHCHUBTI AaMyZIbIH TYHBIK IICHOCPIHEH LIBIFYIbIH
JKAJIFBI3 HAKTBI MYMKIHJITi-apanac re0TeXHOJIOTHsIIAPMEH JKep KOWHAYbIH KEIICHI Urepy IiH OapIIbIK jKkeple :K00abIK MeniMAepiH a3ipey.

Tyiiindi ceszdep: ken opmbvl, naidarvl Kazoanap, mabueamga yKcac 2eomexHoiocusnap, Keuwenoi usepy, apanac ueepy, aiovlH any Kazuoammapwvl, Qusuka-
MEXHUKATIbIK, 2€0MEXHON02US.

Development of the theory of creating natural-like combined geotechnologies and the possibility of their practical

implementation

Abstract. As a result of the increase in negative processes accompanying the seemingly progressive development of civilization, the natural balance of nature
was on the verge of an ecological catastrophe. About 10% of the land is already occupied by urbanized territories, the problem of obtaining clean water is becoming
more and more acute. But the destruction of the lithosphere occurs most rapidly during the extraction of mineral and energy raw materials and building materials.
In these conditions, the possibility of preserving the primary biota within the boundaries of general environmental safety will also be related to the nature of the
development of its self-healing processes in the post-explutation period of the enterprise's existence. At the present stage of development of mining sciences,
the only real way out of the vicious circle of extensive development is the development of design solutions for integrated development of mineral resources by
combined geotechnologies everywhere.

Key words: deposit, minerals, nature-like geotechnologies, integrated development, mining, combined development, principles of prevention, physical and
technical geotechnology, upstream mining, physical and chemical geotechnology.

Beenenune

[ToctaBnennble akagemMukom AH
CCCP H.B. MenbHUKOBBIM B KOH-
e 60-X TOAOB MPOIIOTO CTOJETHUSI
Hay4dHble mpoOiembl [1] momyuniau
JaJbHENIlee pa3BUTHE B U3BECT-
HbIX Tpynax akagemuka AH CCCP
M.U. AromkoBa' u akagemuka PAH
K.H. Tpy6enkoro*3. I[Ipo6iieMbl ObL1H
orpe/ieseHbl KaKk He0OX0AMMOCTD ITPU
JIFOOOM CTEUCHHH MPUPOIHBIX U TEX-
HOTEGHHBIX OOCTOSITEIBCTB HCIIOJb-
30BaTh COJIEpKAHUE KaKJIOTO KOH-
KPETHOTO MECTOPOXKACHHUS (PYIHOTO
Tejga) SKOHOMUYECKH d(QeKTUBHO,
MaKCHUMAaJIbHO TIOJIHO, KOJIOIHYECKH
Oe3zonacHo. Takoe wucnoJib30BaHUE

pecypcoB 3eMHBIX HEIP MOXKET OBITh
JIOCTUTHYTO Ha OCHOBE COYETaHHUs
Pa3JIMYHBIX CIIOCOOOB M TEXHOJIOTHH
ux ocBoeHus. KommiekcHoe ocBoe-
HHME HEeJp IPHU 3TOM JOJDKHO paccma-
TPUBAThCS KaK CHCTEMa B3aMMOJO-
MOJHAKOIUX ACHCTBUI, HE MPOTUBO-
pedamux Apyr APYry TEXHOJIOTHhYe-
CKH, KOHCTPYKTHBHO OO€cleunBaro-
IIAX MAaKCHUMaldbHOE BOBJIICYEHUE B
XO3SMCTBEHHBI 00OpPOT KaK BCEro
M3BJICYCHHOI'O W3 JHMTOC(hEpHl Belle-
CTBa, TaK U BCEro IMPOCTPAHCTBEHHO-
ro pecypca, 0Opa3oBaHHOTO BHYTPH
00beMa M3BJICYCHHOTO BEIIIECTBA.

B »Tom acmekTte pa3BUTHS MpoO-
1ecca KOMIJIEKCHOTO OCBOEHUS HEIp

MOYKHO Y3pPE€Th y3€Jl HOBBIX IPOOJIEM,
CBSI3aHHBIX C CO3JaHHEM IpHUMEHsE-
MBIX (UBHKO-TEXHHUYECKUX TIEOTeX-
Honoruu (PTT). OHm mMmeroT cBoei
OTIPAaBHON TOYKONW HNPUMEHSAEMBII
MPAKTUYECKNA ITOBCEMECTHO MEXaHH-
yeckuil (OypOB3PBIBHOM) CIOCOO OT-
JIEJICHUSI MacCHBa, COJEPIKAIIETo J10-
ObIBacMbIC TIOJIE3HBIE KOMIIOHEHTBI.
DTOT OTACISIEMBI MacCUB MBI Ha3bl-
BaeM «pyH0i», B KOTOPOH COJEPIKHUT-
Csl HEKOTOPOE KOJUYECTBO IMOJIE3HBIX
KOMIIOHEHTOB. Takast TEeXHOJOTHs
HMEET CYIIECTBEHHBIE HEIOCTATKH,
BBI3BIBAEMBIE MEXaHHYECKUM CIIOCO-
OOM H3BATHSI BCEH Macchl PyIbl U3
OKpPY>KaroIIero MacCHBa.
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[ eoTexHOIOTHA

W3yyas w aHaIu3HWpys MpPUMCHsIC-
MbI€ T€OTEXHOJIOTUH, OMpeessieMble
(OYHKITMOHATBPHON TpHAION «3HAHHUE
— yMEHHE — pe3ynbTaTy («Hayka —
TEXHOJIOTUSI — MPOJYKT»), MBI HAXO-
MM HOBBIC HAIPAaBJICHUS Pa3BUTHUS
TEXHOJIOTUM oOcBoeHUsI Heap. Yacrto
MPUMEHSIEMOE HBIHE CJIOBOCOYETAHHE
CTIPHUPOIOTIOTOOHBIC) TEXHOJIOTUH
[2-4] ompenensieT, kKakue HOBbIE MyTH
[IEJICHAMPABIICHHOTO TIPEOOpa30BaHUS
TEXHOJOTUA MBI HAMCPCHBI HAWTH Ha
OCHOBE 3HAHUM 0 *KUBOU npupoxae. Mbl
3HAEM, YTO TEXHOJIOTHUSI MPEICTABIISIET
CO0O0M «...NMPAKTHYECKOE MTPUMCHCHHE
3HAHMS JJIs1 CO3/IaHUSI METOJ0B MPOHU3-
BOJICTBEHHOM JESITEIbHOCTH...». TOr-
Jla, C TEXHOJIOTHYECKON TOYKH 3PEHHUS,
CIPUPOIOTIOIOOHBIMIY CIICTYET CUHU-
TaTh TEXHOJOTHH, CO3JAaHUE U Pa3BU-
THE KOTOPBIX MPOUCXOJUT HAa OCHOBE
3HAaHUK O >XUBOW MpHUpPOJiE. DTO TO-
HSTHE 10 BHYTPEHHEMY COJIEP>KaHUIO
TEXHOJIOTUM JIOTUYECKH MOXKHO pa3-
JISTTUTH Ha JIBE YaCTU: MTOUCKH KIIPUPO-
JTOTIOTIOOHBIXY PEIICHUH TSI TEXHOJIO-
Ui, UIMEIOIINX aHAJIOTH B KUBOH MPU-
poae; TOUCKH IPUPOIOMOIOOHBIX)
pelIeHU ISl TEXHOJIOTUH, HE UMEIO-
IIAX aHAJIOTOB B KABOW MPUPOJIC.

B nepBoM cityuae pedb UIET O TOM,
YTO WHHOBAI[MOHHOE pPa3BUTHE OIIpe-
JIEIGHHOM TPpYyMIbl TEXHOJIOTUH OCHO-
BaHO Ha NPHUOIMKEHHOM IyOJIMpoOBa-
HHUHM YK€ CYLIECTBYIOLIUX B MPUPOJIE
nporeccoB. Takue TEXHOIOTHUU MOKHO
Ha3BaTh IPUPOIOBOCIPOU3BOISIINMHU.

Bropoii ke THIT «IPUPOIOI0a00-
HBIX» TEXHOJIOTUM — O5TO KOHBEp-
TeHTHBIE, Y KOTOPBIX AHTPOIMOTEH-
HbI€ TIPOLECCHl B3aMMOJAEUCTBYIOT
MEXy cOO0¥ B OMOMOJ00HOM PyHK-
UOHATBHOW CTPYKTYpE®.

Wnes o0 BO3MOMXKHOCTH CO3[aHUS
TaKUX TEXHOJIOTHH Il pa3pabor-
KU TBEPJBIX IMOJC3HBIX HMCKOTAEMBIX
ObLTa BICPBBIC BBIABHHYTa B WHCTH-
TyTe mpodsieM ocBoenus Henp PAH,
Korga Obmia paszpaboTaHa W IOJ-
TBEPIXKJ€HA TUIIOTE3a O TOM, UYTO ypO-
BCHb DJKOJIOTUYECKON 0e30MacHOCTH
TEXHOT€HHBIX T€OCHUCTEM IO OTHO-
IICHUI0 K CUCTEMaM OHOJIOTHYCCKUM
MPOMOPIIMOHAJIEH CTEMEHU EIUHO-
o0pasusi MPUHIUIIOB (YHKIMOHUPO-
BaHHs 00enx cuctem [3].

MeToabl ncciaeI0BaHNI

YuuteiBass aHTarOHUCTUYECKHU
XapakKTep MPOTHBOPCYHUHA MEKIY

TEXHOTEHHBIM MHPOM M Onocgepon,
METOJUKY pEHICHUS] MPOOJIEMBI Iie-
J1IecO00pa3HO CTPOUTH HAa OCHOBHBIX
MOJIOXKEHUSAX O CIOco0ax MoJjaepKa-
HHSI )KM3HEHHO BAXKHBIX IIapaMeTpPOB
B3aNMOJICHCTBYIOIINX CUCTEM ITyTEM
yIpaBiIeHHUS TPOTUBOPEUHSIMHU.

B nanHON mHTepmpeTrauuu, Opu-
MEHHUTEJIBHO K paccMaTpuBaeMou
mpoOsieMe JKOJIOTMYEeCKOi Oe3omnac-
HOCTH ¥ TIOJIHOTBHI OCBOGHHMS HEJIp, B
Ka4eCTBE «aHTAaroHHWCTOB» BBICTY-
IMaeT €CTECTBEHHas YXWBas NPUPOJa
3eman (0MOTa) MU TEXHOKPATHYECKAS
OUBUIU3ANUS JIOAEH (YeT0BeEK),

M3BJICKAIOMIAsl M3 JIUTOC(HEPHl 3eMin
celppe. brok-cxema romeocTtaTuue-
CKOTO PEryJUpOBaHMS OTHOLICHUM
MEXJAy HUMH C LEIbI0 MOCTPOCHUS
HNPUPOAHO-TEXHUYECKONH CHUCTEMBI, B
KOTOPOH pa3pelleHbl MPOTUBOPEUMS
MEXy NMPUPOIHOHN cpenoit (OmoToit)
1 TexHoc(hepoii, mpuBeneH Ha puc. 1.

«ITprpoaonog00HOCTEY MPUMEHSI-
€MBIX TIEO0TEeXHOJIOTUH [OJKHA OCy-
LIECTBIISITECA IYyTEM PacCMOTPEHUS
MMEIOIINXCSI TMON00NH NpHU H3BSITUU
MOJE3HBIX KOMIIOHEHTOB M3 HEIp
MaccuBa MecTOopoxkjaeHus. [IpumMens-
embie OTI momzemHONM pa3pabOTKH

3ananne

Cox npHp

P

cpensl 3eMuIH IpH

PAa3BHTHH MHHEPAJIbHO-CHIPHEBOI'0 KOMILJIEKCA

Ieas 1

ITosryueHHe MEHEPAILHOTO
CBIpBbS

IHeas 2
Coxpanenne IKOCHCTEMBI I

Ieas 3

NPHPOIHOM Cpeabl |

AHTaroHHCTHYeCKHEe HnPpoT! P

[ Pa:
| PaspaGoTka MecTopoxaeHHst

O0BbeKT +

Hpnponononoﬁnue T€OTEXHOJIOIHH H

paayprus. Be:
ynpaBjieHHe

Hoggle H X Kow

O6BbexnHEeHHbIH e XHHbIH

P p
(PH3AKO-TEXHHYECKHE
reorexsoJiorunn (®TI)

HbIe PH3HKO-
XHMHYECKHEe re0OTEeXHOJIOrHA

(PXT)

NPOH3BOACTBEHHBIN Nponecc
DXT' 1 MHHEPAJTYPrHH

Puc. 1. MeT010J10rUsl FOMEOCTATHYECKOI'0 PeryJIHPOBAHUS B IPUPOAHO-
TeXHHYeCKOii cucTeMe ¢ cO0JII0IeHHeM NAPUTETA HHTEPECOB.
Cyper 1. MyaaeJiep mapuTeTiH caKTall OTHIPbIN, TAOUFU-TEXHUKAJIBIK
JKylieie TOMEeOCTATHKAJIBIK peTTey dicTeMeci.

Figure 1. Methodology of homeostatic regulation in the natural-technical
system with respect to parity of interest.
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Puc. 2. [IpunnunuaabHas cxema (popMUPOBaHNS KOHBEPreHTHOW FOPHOI
TEeXHOJIOTUH, NPUOJINIKEHHOH K 1eSITeJbHOCTH KUBOH NMPUPOBI.
Cyper 2. /Kabaiibl Ta0MFAT KbI3MeTiHe KaKbIH KOHBEPIreHTTi Tay-KeH
TEXHOJIOTHSICHIH KAJIBINTACTHIPYABIH HEri3ri cxeMachl.

Figure 2. Schematic diagram of the formation of convergent mining
technology, close to the activities of wildlife.
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B TPAIWIMOHHOM BHJC C HHUCXO-
JSINUM ~ Pa3BUTHEM TOPHBIX pPadoT
(«cBepXy BHU3») HE MOTYT OBITh MPH-
ONMMKEHBI K IPHPOJIOIOTO0HBIMY.
[Ipu4yuH TOMY HECKOJIPKO, M OHH Ha-
YUHAIOTCSI ¢ OypOB3PBIBHOTIO CIIOCO-
0a U3BSITUS PYABI U3 HEIP, KOTOPBIH
SIBIISICTCSI TIEPBONIPUYMHON U KaTalld-
3aTOPOM BCEX MNOCIEAYIOIIUX HEJ0-
cratkoB OTI. OTu HemOCTaTKU yCH-
JINBAIOTCSl HUCXOJSIIIMM CIIOCOOOM
pa3BUTHS MTOJI3EMHBIX TOPHBIX PadoT,
CIIOCOOCTBYIOT MOBBIINICHHOMY YTJIe-
pomHOMY OallaHCy, 3HAYUTEIbHBIM
MOTEPSIM IIOJIE3HBIX KOMIIOHEHTOB,
MOBBIIICHNUIO CE0ECTOMMOCTH U CHU-
JKEHHIO TPOM3BOJAUTEIBHOCTH TpPYy/Ia
BCJIE/ICTBHE 3HAYUTEIBHBIX 00HEMOB
HEepPAIMOHATBHBIX TOPOJHBIX PA0OT.

OreHka TaKoTo IOJIOXKEHUS HU3-3a
AHTarOHUCTHYECKOTO MPOTHUBOPEUHS
MEXay INPUMEHSIEMOW TI'€0TEXHOJIO-
rMe M ecCTEeCTBEHHOU MNpUPOIHOMN
cpenoii  TpeOyer (opMHpOBaHUS
OMOTCXHOJIOTHYCCKUX  IMPHUHIHUIIOB
MIOCTPOCHUSI KOHBEPTEHTHBIX TOp-
HBIX TEXHOJIOTHH.

I'mobanbpHOE cpaBHEHHE HEIp 3eM-
JI1 C OPraHU3MOM YKHBOTO CYIIECTBA
B Ciydyae CO3JaHHs «IIPUPOIOIOI00-
HBIX» TEXHOJOTHI KaK HEJIb3s JIydIle
CITOCOOCTBYET PEIICHHIO MPOOIEMBI
MIPUMEHEHUEM METO/a TOJO00US KH-
BOU M HEXKUBOW MPUPOBL.

Ecau nonyctuth, 4T0 MaccuB HeAp,
ONPENETICHHBIH TE€0JIOTHYECKON pa3-
BEJIKOM, J)KMBOE CYIIECTBO, MHpei-
CTaBJIsII €ro KakK JIOHO, HaM CTaHO-
BUTCS JIOTHYHBIM TIOJIOXKCHHE, YTO
OHO JIOJDKHO IUIOJIOHOCHUTH, T. €. TPH-
HOCUTH YEJIOBEYECTBY IIOJB3Y, KOTIa
MBI HCIIOJIb3YEM M3 HETrO TOJBKO II0-
Je3Hoe cojepxkuMoe. Ilonesnsie KoM-
MTOHEHTBI, T. €. XUMHYECKHE DIIEMCHTBI
W WX COCIMHEHHUsI, COCTABISIONINE HE-
3HAYMUTEIFHYIO YacTh BCETO MacCHUBa,
JIOJDKHBI U3BIMAThCS KaK JKUBOTBOP-
HBIE IUIO/ABI 0€3 MPUMEHEHHS] Macco-
BOTO pa3pylICHHUs] C IPUMEHEHUEM
OypOB3pBIBHEIX padboT. B Takom ciry-
yae pedb MOXKET MJITU TOJBKO O (u-
3UKO-XMMHYECKOW  T'€OTEXHOJIOTHH,
KOTOpasi MOXKET OBITh MpEICTaBIICHA
BBINICJIAYMBAHUCM,  BBIIIAPUBAHHUCM,
BO3TOHKOM, Ta3u(uKanuei [5, 6].

Ecnu xe Oyzner nmpumeHeHa (usu-
KO-TEXHUYECKasi T€OTEXHOJIOTHSI, TO
JIOJDKEH OBITh NPUMEHEH IasIiuil
PeXUM, KOTOPBIM MpeayCMaTpUBaET
pa3BuTHE Imporecca JA00BIYM BCETO
00beMa rOpHON MacChl — PyJIbI — C pa3-
BUTHEM I'OPHBIX Pa0OT «CHHU3Y BBEPX»
W 3aloJIHEHHE BBIPAaOOTAaHHOrO MPO-
CTpPaHCTBA 3aKJIAJIOYHBIM MaTepHua-
JIOM, BCKpBITHEM 0€3 TOPOIHBIX padboT
W YCTpPAaHEHHEM IOHSITUH TOTEpPh M
pasyOoxuBaHusl. Takue TEXHOJIOTHH
MPEACTAaBISIIOT cO00H momo0ue pocTa
JKUBOTO OpraHu3Ma C HaIlOJIHEHHEM
€ro MUTATEIbLHBIMH BEIICCTBAMHU.

Pa3BuBast 5TH IMOJOXEHUSI NpUMe-
HUTEIBHO K OCOOEGHHOCTSIM pa3padoT-
KH MECTOPOXICHHH, MOXXHO IIepe-
XOJIUTh K CO3[IaHUIO TEXHOJOTHH, IO-
CTPOEHHBIX Ha KOHBEPIeHIIUH 3HAHUI
€CTECTBEHHON M TEXHMYECKOH Hayk
IyTEM TOMEOCTATUCTUYECKOTO pery-
JIMPOBAaHMSI B3aUMOJICHCTBUS HECO-
BMECTHMBIX KOMIIOHEHTOB MTPUPOIHO-
TEXHHUYECKHX CUCTEM OCBOCHUSI MUHE-
pajBHBIX pecypcoB JauTochepsr [4].

®dopma peanmuzanuu dTOTO MPHUH-
[MIa B BHJIE KOHKPETHBIX TEXHOJIO-
TUYECKUX PEIICHWH IOJHOCTBIO 3a-
BUCUT OT OCOOCHHOCTEW reoJiornye-
CKOTO CTPOEHHUS MECTOpOoxaeHuil. B
MIEPBYIO OYEpeb, 3/1eCh PeUb JIOJKHA
HJITH 00 MCIIOJIb30BAHMHU METO/a pa3-
JIEJICHUSI PYJHBIX TeJ M0 UX Mop¢o-
JIOTUYECKHUM MTPU3HAKaM U TOPHOTEX-
HUYECKUM YCIIOBHSIM UX 3aJICTaHMUSI.

MO>XHO BBIACIUTH TPH OCHOBHBIX
MOP(}OIOTHYECKHUX THUTIA PYIHBIX TEIT*:
W30METPUYECKHE TEJa; YIUIOIICHHBIE
Tena (IJIacThl, JKMIIbI, JTMH3bI); BBITSI-
HyTBIE Tena (Tpy0ooOpa3HbIe, CTOI00-
oOpa3Hble, BOPOHKOBUAHBIC). B Kak-
JIOM M3 9THX MOP(OJIIOTUYECKUX TUIIOB
PYAHBIX TEJ ONPECIISIONIee BINSIHIC
Ha BBIOOpP TOPHOH TEXHOJIOTHH H OTIpe-
JICJICHHE €€ IapaMeTPOB OKAa3bIBAIOT
MMEHHO YCJOBHMsI WX 3ajeraHus. B
Ka)kJIOM KOHKPETHOM CIIydae CIeayeT
OIICHMBATh CJIOKHOCTH CTPYKTYPBI KaKk
WHTErpajbHOE EIUHCTBO 3HAHUH 00
YCIIOBHSIX MX 3aJICTaHMsI.

MeTonuka HCClIeNOBaHUN TOJXK-
Ha OBITh HaNpaBlieHa Ha CO3JaHUE
HOBOTO T'€09KOJIOTHYECKOI0 OOBEK-
Ta — TEXHOT€HHO M3MEHEHHBIX HEAp,

BKJIFOYAIONINX B ceOsl 30HY IOJHOIO
paspylieHus: IuTochepsl TP Macco-
BOH TOJIHOOOBEMHOHM J00BIYE PY/IBI,
1 30HY «T€0()U3UIECKOTO HKOTOHAY, B
KOTOPOH MPOUCXOJSAT U3MEHEHHSI CO-
CTOSTHUSI Marepuana Jmrocepsl 0e3
HapylIeHUs €ro CIJIOIMIHOCTH [7].
Takoil HOBBI TE€0’KOJIOTHYECKUI
O0OBEKT MOXET CYIIECTBOBAaTh Kak
00bEeIMHEHNE B OJHON IPOM3BOJ-
CTBEHHOW €MHHUIIE 00euX 30H, TaK U
JIBE€ OTIEJIbHBIC, HE3aBUCHMBbIC ITPOU3-
BOJICTBEHHBIE eIMHMIBI. [ Kako-
ro MOp(OJIOTHYECKOr0 THIIA PYIHBIX
TEJ 3TH 30HBI, XapaKTEpHU3YIOIIHE B
HOBBIX TI'€OTEXHOJIOTHSX «IIPUPOJIO-
MO00HOCTH» Pa3HOTO YPOBHS, MOTYT
OBITH IPUMEHEHBI B CTAJINN MTPOEKTH-
pOBaHUS B 3aBUCUMOCTH OT HPHUHSTO-
IO OPTaHHU3AIMOHHOT'O PEHICHUSI.
Cucrema pacnooXeHHss OMOTEXHO-
JIOTHYECKUX TPHHIUIOB (hopMupoBa-
HUST KOHKPETHBIX T€OTEXHOJIOTUH ITOKa-
3aHa Ha PUC. 2 U OTPaKACT MEPAPXHIO
X (YHKIIUOHAIBLHON auddepeHma-
IIUY 110 BHYTPEHHEMY COAEP KaHUIO.
Cucrema AeUCTBUN U OTpaHUYECHUN
110 OIIGHKE W IPEOOJICHUIO OMOJIOTH-
YECKUX TIOCJIEICTBUH TEXHOT'€HHOTO
HapyIICHUS HUCXOIUT W3 OIPEICICHHS
MOHSITHSI TTPOU3BOJICTBEHHOI'O KJIacTe-
pa, KaKk MeXxaHu3Ma KOHLIEHTPAINH! yCH-
quit’. KaxIplii U3 5TUX KIACTEPOB CO-
CTOWUT W3 HECKOJBKUX MOHOKJIACTEPOB
HU3IIETO TOpsiiKa, (HOpMHUPYIOIINXCS,
B CBOIO O4epeib, U3 (yHKIIMOHAIBHBIX
CHCTEM Pa3IMYHOr0 Ha3HAYCHHUSI.
Takum 06pa3zom, METOTOJIOTHSI CO3-
JIaHWsI TOPHON TEXHOJOTMH KaK IIO0JI-
HOOOBEKTHOT'O KJIACTEpa CTPOUTCS B
HanOosiee 5(HEeKTUBHOM BapuaHTE Ha
OCHOBE CTPYKTYpBHI TOMeocTaTa Ouo-
JIOTUYECKOT0 C 3aMEHOU ero coieprka-
TEIBHBIX 3JIEMEHTOB Ha I'€OTEXHOJIO-
TUYECKHE 1IeJICBbIC aHAJIOTH.
[Ipumenenne Meroda HOIOOMS
MEXIy >KMBOW U HEKUBOU MPUPOIOH
MTOKa3bIBaCT IMYTh K IPOJOJDKEHUIO
WCIIOJIb30BaHus Oosee 3G (HEKTUBHOTO
peuieHus B xKuUBOW npupozae. Hampu-
Mep, YTOOBI MOJIYYUTh BCEOOHEMITIO-
Ui pe3yibTaT NMPU HMCIOIb30BAHUH
KaK (pU3MKO-TEXHUYECKUX, TaK U (u-
3UKO-XMMHYECKHUX  I'€OTEXHOJIOTHH,
B TOM 4HCIIE KOMOWMHHPOBAHHBIX,
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MBI B 00OMX HaIlpaBICHUSIX HAXOIUM
ONTHUMAJIbHOE PELIEHHE MNPU MaKCHU-
MaJIbHO BO3MOXXHOM NPHUOIMKCHUH K
CTPOEHUIO ’KUBOrO OpraHU3Ma.

Bcekpeitue npu @TIN TpancmopT-
HBIMHU YKJIOHAMH, HNPOXOJAIIMMU IO
pyZAe, pasBUTHE TOPHBIX pabOT IO
OYHCTHOH BBIEMKE BOCXOJSIIHUM CIO-
coOOM, MpPUMEHEHWE JUISI BBIEMKHU
PYZABI CUCTEMBI pa3pabOTKH rOPHU30H-
TAJIbHBIMU CIIOSIMH C 3aKJIAIKON — BCE
STU HOBIIECTBA 3HAUUTEIBHO YIIyd-
IIAIOT TEXHUKO-D)KOHOMHMYECKHUE MO-
Ka3aTeNu U OpU OJHOSPYCHOM, U MpHU
MHOTOSIpYCHON 0TpadoTKe’.

To e camoe MOKHO MOATBEPAUTD U
IIPH UCIIOJI30BAHNH (PUBUKO-XHUMHYE-
CKOM Ne0TeXHOJIOTHH, KOTJa JUIsl MOJI-
HOOOBEMHOTO MU3BATHS B PACTBOP BBI-
LIETaYUBAIOIINM areHTOM IOJE3HBIX
KOMIIOHEHTOB M3 MaccuBa pyasl [8]
MBI CO3JaeM IEPBOHAYAIBHO HCKYC-
CTBEHHYIO IPOHUIIAEMOCTh B HEM. Ta-
KOM MOAXO0J MOBTOPSIET OXBAT KUBOTO
OpraHu3Ma KanWUIIpaMH, COCIUHEH-
HBIMH B 00JIe€ KpYITHBIE KPOBEHOCHBIC
COCY/JIbI, KOTOPBIE COXPAHSIOT pPaboTO-
CITOCOOHOCTD JKMBOT'O OpraHu3Ma Ipu
€ro IEIOCTHOCTH. JlampHEeUmUM pas-
BUTHEM «IIPUPOJIOTIOOOHBIX)» T€0TeX-
HOJIOTHH JTOJDKHO CTaTh OObEINHEHUE
B OJUH IPOU3BOACTBEHHBIA MPOIECC
T€0TEXHOJIOTUI 1 MUHEpaIypruu.

Pe3yabTaThl B UX 00CYyXK/ACHUE

I'oBopss 0 MOCTUTHYTBIX pPE3YyJb-
TaTaxX, U3 MPAKTUKU OCBOEHUS HEIP
MO>XHO HOPUBECTU, KaK MPEBOCXOMI-
HbIE, TAKHE MPUMEPBHI:

= oTpaboTka MupraimMcaickoro
MECTOPOXKACHUS C pa3feleHUEM 110

BOCCTaHHIO Ha JIBA OTACIBHBIX PYIIHU-
Ka, KOTOPBIC OXBATHIBAJIN TOPHBIMU pa-
6oTtamu 1o npoctupanuio 10 10-11 km
TpH sipyca — pyaHuK Bepxuamii (Mup-
TraJINMCANCKNi), OapbepHBI LEIUK
HaKJIOHHBIN BbICOTON 30 M B KadecTBe
MPOMEXKYTOYHOTO sIpyca M PYIHUK
I'myOokuii B Ka4eCcTBE HIDKHETO sSIpyca;
= 0TpaboTKa 3amacoB JKe3KeHTCKO-
r0 TOPHO-O0OTaTUTEIHFHOTO KOMOU-
HaTa TOPU30HTAJIBEHBIMH CIIOSIMH C 3a-
KJIQJIKOH U pa3BHTHEM TOPHBIX Pa0OT
BOCXOJISIIIIAM CITOCOOOM;

= qopaboTka 3amacoB [ ymermieB-
CKOTO pyIHHKAa Ha Ypaje Ioa3eM-
HBIM BBINICIIAYNBAHUCM C Pa3BUTHEM
MOJITHOOOBEMHOTO H3BSATHS MOJIC3HBIX
KOMITOHCHTOB M3 MAaCCHBA Yepe3 CKBa-
JKAHBI U CO3JJaHHE CETH HCKYCCTBCH-
HBIX TPEIINH TSI TIPOITYyCKa BBIIIEIIa-
YHBAIOIIEr0 pacTBOpA.

3akjoueHue

1. Hamryumen 3¢(eKTHBHOCTHIO
C TOYKH 3PEHHS MPHUCIIOCOOICHHO-
CTU K MPUPOJHON Cpelie IPU TEXHO-
FEHHOM BMEIIATEIbCTBE UYCJIOBEKa
B HeJpa o00JlaJaloT TEOTEXHOJO-
THUH, TTOBTOPSIOIINE WU OJIM3KHE K
CTPOCHUIO KMBOTO MHpa IO CBOEH
KOHCTPYKIIMU U B3aUMOJCHCTBUIO C
OKpY XKarollell HeXKUBOU MIPUPOIOH.

2. B 3TOM cMBbIC]I€ TOpPHbIE TEXHO-
JIOTHU MOKHO Pa3JIeIIUTh HA TPH TPYII-
bl (JUTS1 TTIOI3€MHBIX TOPHBIX PadoT):

* TPAJUIMOHHBIC C HUCXOISIIAM
crioco0OM pa3BUTHUS U OYPOB3PHIB-
HBIM pa3pylICcHHEM MacCUBa Me-
CTOPOXKICHUS;

* (U3UKO-TEXHUICCKNEC KOMOWHU-
pOBaHHBIC TEOTCXHOJIOTUU I BCEX

TpexX MOP(OJIOTHYCCKUX THUIIOB Me-
CTOPOKJIEHUI C BOCXOSIIMM CIOCO-
OOM pa3BUTHS TOPHBIX pPadOT;

* PUBUKO-XUMHUYECKUE KOMOWHU-
POBaHHBIC T€OTEXHOJIOTHU C U3BATHU-
€M TIOJIC3HBIX KOMIIOHCHTOB B BHJIC
XHUMHAYCCKUX IJEMEHTOB HJIU HX CO-
SIMHCHUM 0e3 pa3pylICHUs MacCuBa
MECTOPOXKIACHUSI.

3. CreayrouuM 3TalnoM pa3BUTHUSA
S9THX TPYOO C IEIBI0 ONTHMAIBEHO
BO3MOYXHOT'O YPOBHSI TTIOJTHOTHI H KOM-
IUIEKCHOCTH OCBOCHUSI HEJIP SIBIISTFOTCS
CO3JIaHHUE U PeaTu3aIis TEXHOIOTHIA:

*C TIOJIHBIM TEKYIIUM IHUKIOM
HEJIPOIIOIb30BaHNs (OHa OCOOEHHO
BaykKHA JUIsl TpaauuoHHbIX OTI);

* ¢ eIMHBIM OOBCAUHCHHBIM TIPO-
W3BOJICTBEHHBIM IIPOIIECCOM T'€O0-
TEXHOJIOTHH W MuHepanypruu (oHa
BITOJIHE BO3MOYHA B 00pa3e «Impupo-
JIOTIOIOOHOW» ISl (PU3UKO-XMUMHUYe-
CKHX TCOTEXHOJIOTHUH);

" C BaMKHYTHIM JKOHOMHYECKHU
3G (PeKTHBHBIM TI0 KPAaTHOCTH WC-
IMOJIb30BAHUEM METAJJIOB.

Hayuynoe oOecrieuenne mnpuMeHe-
HUst KomOuHMpoBaHHbIX DOTI u ¢u-
3UKO-XMMHUYCCKUX  TEOTEXHOJOTHH
MMO3BOJIUT PEATU30BaTh BapPHUAHTHI
«IPUPOJOMNOJIOOHBIX»  T'€OTEXHOJIO-
Tl Ha Takux MecTopoxaeHusx Ka-
3aXCTaHa, KaK MEIHOMOpP(UPOBEIC
Kokcaii u Alngapiibl, KOMIIJIEKCHBIE
MEIHO-CBHHIIOBO-0apHUTOBO-CepeOpsi-
HOoe TyIOK, CBHHIIOBO-IIHHKOBO-KaJI-
MHeBO-cepeOpsiHoe bombiroir  O3exk,
CBHHIIOBO-IIUHKOBO-cepeOpsiHOE
IMankus, a TakXke 30JI0TOM TUTAHT
Joxepyii B Keipreizckoit Pecrryoimke.

*bumumbaes M.IK., Pwicboexos K.b., Kpynuux JI.A. u op. Cnocob nodzemnoii pazpabomxu pyOHbIX MECMOPONCOCHUL MEmOOOM «CHU3Y 6BEPXN».
// HHamenm Ne6903: PI'TI « HUHUC» PK om 25.02.2022 e.
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