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FoprIe HayKH B pa3BUTHH
MHHEPAJILHO-CBIPbEBOH 0a3bl
Poccuiickoit @enepanuu

Ilpesunuym PAH, 3aciaymiaB BCTymUTeNBHOE CJIOBO aKaJaeMHKa-CeKpeTaps
Otnenenus Hayk o 3emne PAH axanemuka PAH BoprauikoBa H.C. u o6cyaus
noknansl: npencenatens Hayunoro coBera PAH mo mpo6iemam ropHBIX Hayk
akagemuka PAH 3axapoBa B.H. ({enepanbHoe rocynapcTBeHHOe OIOMKETHOE
yypexaeHue Haykd HMHCTUTYT mnpobieM KOMIUIEKCHOTO OCBOEHHS HEIp
UM. aKkaJeMHUKa H.B. MenrHukoBa Poccuiickoi axKaJeMuu HayK)
«['OpHOTEXHHYECKHE CHCTEeMBI IIOJHOTO 3aMKHYTOrO ILHMKJIA pa3pabOTKH
MECTOPOXKIEHHHM TBEPJIBIX IOJIE3HBIX HCKOIIAEMBIX»; NOKTOpa TEXHUYECKUX HayK
JlyxuueBa C.B. (denepanpHoe rocynapcTBeHHOe OIOIKETHOE YUPEKIAECHHE HAYKH
I'opueiii mHCTUTYT Konbckoro HayuyHoro ueHtpa Poccuiickoil akamemMun Hayk)
«[{udpoBrle TEXHOIOTHU IUIsi KOMIUIEKCHOTO peLIeHMs 3aa4 OCBOEHHS PYIHBIX
MecTopoXaeHui»;  akagemuka PAH  Yantypus B.A.  (dbenepanbhoe
rOCyapCTBEHHOE  OIOMXKeTHOe yupexneHHe Hayku HHetutyr  npobiem
KOMIUIEKCHOT'O OCBO€HMsI Help MM. akagemMuka H.B. MensHukoBa Poccuiickoi
aKkaZleMHd HayK) U ujeHa-KoppecrioHneHta PAH  Anexcangposoit  T.H.
(bemepanbHOE TIOCYNApPCTBEHHOE GIOIKETHOE 0o0pa3oBaTeIbHOE Yy4YpeXJIeHHE
BeICIIero  oOpaszoBaHust  «CaHkT-ITeTepOyprckuil  ropHblf  yHHUBEPCHTET

nmnepatpuiibl Exatepunsr II») «VIHHOBalMOHHBIE MPOLECCH KOMILJIEKCHON U
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ri1yOoKol nepepaboTKM CTPATErM4eCKOro MHHEPATIBHOIO ChIPhA»; HOKTOpA
TeXHHYeCKuX Hayk Makaposa JI.B. (dbenepanbHoe rocymapcTBeHHOe GrOQkKeTHOE
ydpexneHue Haykd HMHCTUTYT npobiaeM mpomblunieHHON skonorun Cesepa
Kosseckoro naywnoro wnentpa Poccuiickoit akagemuyu Hayk) «O60CHOBaHHE
METOJI0B NepPepadOTKH OTXOA0B FOPHBIX NPENIPUATHH B yCIOBUAX APKTHUECKOM
30HEI Ha IpuMepe MypmaHckol obiacTiy; wieHa-koppecnionaenta PAH Jlesuna JLIO.
U JIOKTOpa TEXHWYECKMX Hayk 3akueBa A.B. (demepanpHoe rocymapcrBeHHOE
OromxeTHOe ydpekieHHe Hayku llepMmckuil denepalbHBIM HCCIEIOBATENLCKUN
HeHTp Ypanbckoro otneneHus Poccuiickoli akanemuu Hayk) «CoBpeMeHHBIE
pelleHns obeclieyeHHus: adpoNOrH4ecKoi 6e30MacHOCTH Ha TOPHOAOOBIBAIOLIKX
NPEaNpUATUAX»; WieHa-KoppecnioHaeHta PAH PacckazoBa M.IO. (denepansHoe
rocyJapCTBEHHOE OIO/KETHOe yupexieHHe Hayku XabapoBckuil denmepanbHbIi
UCClIefOBaTeNnbCKUH eHTp JlanbHEBOCTOYHOTO OTAeNeHHsl Poccuiickoil akageMuun
Hayk) «MeToApl U CpelncTBa KOMIUIEKCHOTO HHTEJUIEKTYalbHOI'O MOHHUTODHHIA
TOPHOTEXHUYECKUX CHCTEM MJiI PAHHETO NpPEeAYNPEXJICHUs TOpPHBIX YyAapoB H
CHIDKEHUsI T€OJMHAMHUYECKOTO pPHUCKa»; NOKTOpa (PU3NKO-MAaTeMaTHYECKHX Hayk
JlaBpuxosa C.B. (penepanpHoe rocynapcTBeHHOE OIO)KETHOE YUPEKIEHUE HaYKH
WuctutyT ropsoro aena uM. H. A. Uunakana Cubupckoro otaeneHuss PocCHHCKOM
aKaJeMHH HaykK) «J[MarHoCTHKa U KOHTPOJIb COCTOSHUS MacCHUBa F'OPHBIX IOPOJ H
WH)KEHEPHBIX COOPYXXEHHH Npu pa3paboTKe MECTOPOXIAEHUN CTpaTErHuyecKoro
MHHEPAILHOTO CHIPhs Ha OONBIIMX INTyOHHAaX», OTMEYaeT:

AXTyaJIbHOCTB ITp0OIIeMBbl pa3BUTUSI TOPHBIX I'€OTEXHOIOTHH, COBPEMEHHBIX U
©e30macHBIX FOPHOAOOBIBAIOLINX ¥ OOOTaTUTENBHBIX IIPOM3BOJICTB ONPENCIAETCS
BO3pacTarollel poNbl0 PyIHOM MHHEPaIbHO-CHIPhEBOM 0a3bl B 00ecleYeHHH
TEeXHOJIOTHYECKOr0 CyBEpeHHTeTa Hauled crpaHbl. Bomomenue mo6od BOEHHOH
HIIA I'IpOMbIIHJICHHOﬁ TCXHOJIOTHUH OINpCACIACTCA HaJINYVNCM cOOCTBSHHOTIO
CTPaTerMYeCKOTO0 MHHEPAJBHOIO CBIPBSl, YTO B COBPEMEHHBIX T'€OIOJIMTHYECKUX
peanusx npuodpeTraeT 0cobyro 3HaYUMOCTh. JJoOrIua 1 epepaboTKa MHHEPATBEHOTO

CEIpbsl B TpeOyeMbIX oOBeMax SBISETCS CJIOXXHOW 3ajmaveli B NPHPOIHO-



KJIMMAaTH4eCKUX YCJIOBHUSX Halllell CTpaHbl, 0COOGHHO B CBSA3M C YXy[ILIEHHEM
3KOJIOTUYECKOM CUTYallii B TOPHOIIPOMBIIIJIEHHBIX PErUOHAaX.

Cornacno I'ocynapcteeHHOMY noxiany Munnpupons! Poccuu «O cocTosHum
U HCIIONB30BaHHH MMHEPAbHO-CBIPLEBBIX pecypcoB Poccuiickoit ®enmepanuu
B 2023 rogy» u CrpaTerun pasBUTHs MUHEPaILHO-CHIPhEBON 6a3pl Poccuiickoit
®enepanuu 10 2050 rona (pacnopsoxenue Ipasutenscrsa Poccuiickoit ®enepanun
or 11 wmona 2024 r. Ne 1838-p) MunepanbHO-ChIpbeBas 6a3a — 3TO OCHOBA
HaMOHAILHON 6€30IaCHOCTH HAIIeTo rOCYapCTBa, HHCTPYMEHT JOCTHUIKEHHS €ro
CTPaTerHYeCKUX HHTEPECOB, ECTECTBEHHOE KOHKYPEHTHOE IPEHMYIIECTBO CTPaHEbI
Ha JOJITOCPOYHYIO NEePCIEKTURY.

IoanmynkToM «6» myHkra 3 Ilepeuns nopydenwuii Ipesunenta Poccuiickoit
®enepanuu ot 28 mrons 2022 r. Ne 1130 npenycmoTtpena paspabortka DenepanbHOM
HayYHO-TEXHUYECKOH IporpaMmsl «Pa3BuTHE MUHEpPaIbHO-CHIpEBOH 0a3bpl U
TEXHOJIIOTUH JOOBIMHM M OOOTallleHWs] pYyI CTpAaTETMYECKUX METAIOB H HX
U3BJICUeHHE JJIS OOECHedYeHUs BBICOKOTEXHOJIOTHYECKON IPOMBIIIIEHHOCTH
Poccuiickoit ®enepauum». [Iporpamma Owuia paspaborana PAH cosBmecTHO ¢
Musnnpupons! Poccuu u HanpasineHna B [lpasurensctso Poccutickoit Oenepauuu B
Mmae 2024 r.

["oOpHOIIPOMBIIIIEHHBIH KOMIUIeKC Poccuu cerogus oovpennnseT okono 3 000
00BEKTOB IIPOMBIIIIEHHON HHPPACTPYKTYPBl, CBI3aHHBIX C T0OBIYEH 1 NEPBUYHON
nepepaboTKOM TBEPIBIX MOJE3HBIX HCKOIAEMBIX, SBISIFOLIUXCS, KaK IIPaBUIIO,
OIIaCHBIMH IIPOM3BOJICTBEHHBIMH OOBekTaMu. Bce kpymHble kapbepbl Poccuu c
BEIEMKOI 6onee 1 MiH M%/ro TOpHOM Macchl M Bce 0€3 MCKITIOUEHHs MOA3EMHBIE
PYIHHKH OTHOCSITCSI K OOBEKTaM 4Ype3BBIYalHO BBICOKOTO WJIM BBICOKOrO kiacca
onacHoctd. JloOblYa pyINOMHHEpalIBHOTO ChIpbs obecrieyrBaercs Oosiee ueMm
IATLIOCTaMH KPYTIIHDIME KapbSpaMHn X IMTOA3CMIIBIMH py,lII'IHKaMH. Ha AOJIIO
IOA3EMHBIX TOPHBIX paboT mpuxomutcs 6osee 35 % nOGBIYN TBEPIBIX MOJIE3HBIX

HCKOIIa€MBbIX.
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B Hacrosilee BpeMsl MPOSBISIIOTCS ClleNyIOIHeE 3aKOHOMEPHOCTH H3MEHEHMUS]
MHHEPaNBHO-CBIPEeBOH  6asbl  Poccum M yclOBHM  OCBOGHHMS — pyXHBIX
MECTOPOXAECHUH:

pPOCT OOJH MECTOPOXIAEHUM C OONBLIMMH 3amacaMd B oOuIel moOblue
MHHEDPAJIEHOTO ChIPhSI HU3KOT'O KaueCTBa;

CHIDKEHHE COJEpXXaHUs B pyJlle LEHHBIX KOMIIOHEHTOB M, KaK CJIelICTBHE,
TIOHM)KEHHE GOPTOBOTO COAEPIKAHUS:

xenesa (Fe) mo 16%,

memu (Cu) 1o 0,3-0,4%,

3osota (Au) no 0,3 r/t;

MOBBILIEHHE OJIU N00OBIBAEMBIX TPYAHOOOOTraTUMBIX PY;

yBEIMYEHHE NPOEKTHON INIyOMHBI OTKPBITBIX MOPHBIX paboT B mpenenax [o
1100 M, rmy©uHBI BeleHUs [TOA3EMHBIX paboOT Ha )Xele30pyIHBIX MECTOPOXKIACHHIX
no 1000 M, mennokoiuenaHuelx no 1200 M, menHo-HHKeneBbIX Oonee 2500 M,
3050TOpyAHBIX 10 1200 M, kanuitHeix coneit no 1300 Mm;

HaKOIJIeHHe OONIbIIMX 0OBbEMOB TEXHOTCHHBIX 00pa3soBaHUM, CONOCTaBUMBIX
o 00beMY M Ka4eCTBY C 3ariacamu MepCleKTUBHBIX MECTOPOXKIECHUH;

yCTapeBIlIMe NPUHLMIBI TOJICYETa 3aIlacOB, YCTAHOBJIEHUS pPaLlMOHAIIBEHOIO
U3BNICYEHUS] W3 HEeAp MUHEPAIBHOIO CBIPbA M LIEHHOCTH KOMIIOHEHTOB
M3BJIEKAEMOI'0 BELIECTBA;

OCTaBlieHWe B He#pax 3eMiIM 3HAYUTENBHBIX O0BEMOB  3aIlacos,
PacIOIOKEHHBIX B CIIOXHBIX I€OMEXaHWYECKHUX, ra30-, TMAPOJMHAMUYECKUX H
TOPHOTEXHUYECKUX YCIIOBHUSX;

cMelleHre 00beKTOB pa3pabOoTKHU MOJIE3HBIX UCKOMIaeMBbIX B TPYAHOLOCTYIIHEIE
paliOHBI ¢ HEepa3sBUTOM HHQPACTPYKTypold U HeOIaronpusTHHIMH INPHPOAHO-
KJIIMMaTHICCKHMI Y CJIOBUAMM,

pPOCT TEXHOTEHHBIX aBapUi U KaTacTpod, BIEKYILIHUX YeJIOBeYECKHe XKEPTBEI U

IIOTEPXO 3a11aCOB B HEApPAX,



yBEIMYEHHE  KOJMYECTBA  MECTOPOXACHUH,  paspabaThiBaeMbIX B
KPHOJIUTO30HE;

BO3pacTaHWe KOJIMYECTBA MaJIOMaCIUTA0HBIX MECTOPOIKIEHHI;

MHTEHCH(UKAUMsd TEXHOTeHHOW Harpy3sKd Ha IpaJoNpOMbIIIICHHbIE
arJoMepalyy U B OKPY’KarOIIyIO Cpesy.

VMeHHO B 9THX peanusax HeoOXOAUMO IIPOBOAUTH UCCIENOBAHNS U OTIPEAEIIATE
aKTyaJbHBIE HaIIpaBICHUA pPa3BUTHS TEXHOJOIMH M TEXHHUKH HOOBIYM U
11epepabOTKU TBEPIBIX ITOJIE3HBIX HCKOTIaEMBbIX.

ITonnoe obecnedenre NoOTpeOHOCTEH Hallleli CTpPaHbl B CTPATErHYECKOM
MUHEPAJIbHOM CHIPDh€ M OIEPaTUBHOE yBeIHWYeHHE OO0BEMOB JOOBIYM Ha
JNEWCTBYIOIIMX IOJ3EMHBIX pyAHUKAxX SBJSIETCS 3ajadeil HeBbIMOJHUMOM. s
IUIAHWPOBaHUS HEOOXOAUMO YCTaHOBUTH MOTPEOHOCTE B  CTPATETHYECKOM
MHHEPAJIbBHOM  CBIph€  OOOPOHHO-NPOMBIIUIEHHOTO,  METaUTyprH4YecKoro,
arpOXMMUYECKOTO U CEJIbCKOXO3SICTBEHHOTO KoMIuiekcoB Poccuu, B ToM uncie B
IIOJIyYeHUM KPUTHYECKUX METAJIOB Ui HYXJ OTEYECTBEHHOTO IPUOOPOCTPOCHHUS.
JTO MO3BOJUT CBOEBPEMEHHO OLIEHUTH JOCTYIIHOCTH PyJAOMHHEpPaIbHOTO CHIphS B
Hallell CcTpaHe C ydeToM pa3pabaThiBaeéMbIX U PE3EPBHBIX MECTOPOXICHUH HU
paspaboTaTh mHapaMmeTpsl I'€OTEeXHOJNOTHH, KOTOPBIMH MOXHO B MaKCHMAaJIBHO
KOPOTKHE CPOKU 00ECIIEYUTH Ty NTOTPEOHOCTh B CTPATETHYECKUX MeTasllax.

Ceronns nenecooOpa3HO OLEHUTH KOJIMYECTBO paHee 3aKOHCEPBUPOBAHHBIX
KapbepoB U IIAXT, [EPEOLEHUTh 3arachkl U CO3[aTh INE€OTEXHOJIOTMH MOBTOPHOM
OTpabOTKH TaKMX MECTOPOXIAEHMH TaM, IZe HMEIOTCS paHee BCKpBIThIE U
NOJrOTOBIEHHBIE 3anackl pyd. Crienyrolas KaTeropus reopecypcon Poccunt — 310
TEXHOT€HHOE MHWHEPAJIbHOE CBIPhE, TO €CTh OTXOJBl IPOLUIBIX JIeT U BHOBb
obpasyeMble B xone NoObIuM U nepepabotku pyn. Kak mpasmio, B Xoae H0ObIUH
3a0ajlaHCOBbIC PYAbI CJIIAAMPYIOTCA B OTBaJlax M CKJlaZlaX Ha ITOBEPXHOCTH, B XOIC
riepepaboTKU M3BJIEKAIOTCS KOHIIGHTpaThl 110 MOHOMHHEpaJIBHOMY IpU3HaKy. B
Halle cTpaHe BOOOLIE HE HCIIOJIB30BaHBl BO3ZMOXKHOCTH TJIyOOKOH XHUMHYECKOH

WK THAPOMETAIYPIrUYeCKON NepepaboTKH TEXHOTeHHOI'O CHIPbS, KOTOPOe YXKe
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NOOBITO, U3BJIEUEHO, YACTHYHO M3MENBUCHO U CKJIAAMPOBAHO Ha IOBEPXHOCTH, a
BeJlb 3aTPaThl HEPTUH Ha IIOATOTOBKY TaKOT'O CHIPBS K [IOCIEAYIOLIel nepepaboTke
MUHUMAaIBHEL FIMEHHO B NEpednCIIeHHBIX UCTOYHUKAX PYIOMUHEPAILHOIO CHIPhS
CIIeyeT BHIETh IIEPBOOYEPENHON pe3epB HapalllMBaHMs JOOBIYH IIOJIE3HBIX
MICKOTIaEMBIX.

IlepciexTuBa pa3paboTKU TeXHOreHHBIX 00pa30BaHHUil CBs3aHa ¢ Pa3BUTHEM
METOJOB OLIEHKH UX CTPYKTYPBl U CBOMCTB chOPMUPOBAHHBIX MACCHBOB.

BMmecTte ¢ Tem, [ Hamlel cTpaHbl HauOojee CIOXHBIM C TOYKH 3pEHHS
obecnevyeHns TEeXHOJOTHYECKOTO CYBEPEHHTETa SIBIISETCS BONPOC TEXHHYECKOTo
obecreyeHns TEXHOIOT U TOpHBIX paboT. B cTpaHe npakTuiecku He IPOU3BOAUTCS
TEXHHUKa JJIs1 JOOBIYY MMOJIE3HBIX MCKONAaeMBIX OJI3eMHBIM criocoboM. bonee Toro,
B BY3ax npexpaliieH BBIIYCK CIIEUANNCTOB, CIIOCOOHBIX pa3pabaTeiBaTh FOPHEIE
MAIlIMHBl, COOTBETCTBYIOLIME  BEIIIEOTMEUYEHHBIM OCOOEHHOCTSIM  pPa3sBUTHSA
MHHEPATbHO-CBIPEeBO 6a3bl. OTCYTCTBYIOT KOHCTPYKTOPCKHE OIHOpO M 3aBOJEL,
CIIocOOHBIE B KOPOTKHE CPOKHM BOCIIOJHMTH IPOOENbl B OTEYECTBEHHOM I'OPHOM
MamuHOCTpoeHur. HeoOxomuMo B KpaTdaliive CPOKM  COBMECTHO C
COOTBETCTBYIOMUMH oTaeNeHusIMI PAH 1 3auHTepecOBaHHBIMU CTOPOHAMHU Ha4aTh
TIPOLIECC BO3POXKIAEHUSI POCCUIICKOTO TOPHOTO MAIIMHOCTPOEHHUS.

B YCIOXHSIOMIMXCA  TOPHO-TEOJIOTMYECKHX  YCNIOBHAX  pa3paboTku
MECTOPOXKAEHHI [IOIE3HBIX HCKOMAEMBIX, C [IEPEXOA0OM FOPHBIX paboT Ha riyboKue
FOPU3OHTHI, BOBJIEYEHHEM B MepepaloTKy TpyIHOOGOraTHMBIX pyHA Bce Gouee
aKTyaJbHBIM CTAHOBUTCSI Pa3BUTHE TEXHOJOTWH, TEXHHUYECKUX W IMPOrPaMMHBIX
CPEINCTB MHTEJUIEKTYaJIbHOTO MOHWUTOPHMHTA M YNPAaBJIEHUS TOPHOTEXHUYECKHMHU
CHCTEMaMH C BBICOKOM CTEleHbIO aBTOMAaTH3alli¥ M HCIIONIb30BAaHHEM METOIOB

MamugHOro o6ydenus. [Ipu 3ToM 0co60oe BHUMaHHE CleyeT YAEIUTh paspaboTKe

MCPOUPYITUNA 110 OOCCIICHYCHUIO adpPOJIOrn4ccKkoii 6c300acHOCTH B YCIIOBHAX
BBIACICHHUA TOPIOYUX W SAJOBHTBIX TI'a30B, O6pa30BaHI/IH IIbIJIK W BBICOKHX

TEMIIepaTyp OKPY>KalolIero MOpOJAHOTO MacCKuBa U Py JHHYHOHN aTMOChEpEI.
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bynyinee ropHelx pa®oT CBS3aHO C BHEAPEHHEM IIOJHOCTBIO aBTOHOMHOIO
obopynoBaHus. ABTOHOMHEBIE TEXHOJIOI' MU obecrieyat NOBBILLIEHHE
KOJMUYECTBEHHBIX IIOKa3aTeNled, a TakkKe YpPOBHS O0€30IacCHOCTH IIepCOHAA.
ABTOMaTH3al¥s IPOM3BOJCTBa Ha 0a3e aBTOHOMHEBIX CHCTEM BBICBOOOXIAET
pabouee BpeMs IepcOHaNa ANl BBHITOMHEHHS 3a1ay, OTIMYAFOIMXCS MEHbIIEH
PYTHHHOCTBIO U TpeOyroIuX 6ojiee BRICOKOH KBaTM(DHUKAIUH.

HCO6XOI_[I/IMI>IM KOMIIOHEHTOM pPallMOHAJIBHOTO HCAPOIIOJIb30BaHUA SABJIACTCA
MUHUMHU3aLUsA yuiepda okpyxarowmel cpene. DKONOTHYecky cOamaHCHPOBaHHOE
OCBOEHHE U COXpaHEHHUE HeJp BKIIOYAET B ce0s CleNyIolee:

IOTpeOIeHHE NMPUPOJHBIX PECYPCOB IPOU3BOJUTCS C YYETOM IIEPCIIEKTUB HX
BOCIIOJIHEHUST;

U3bICKaHHE 3aMeHHuTeNned  JNeUIUTHBIX - OPHUPOAHBIX PECypcoB WU
BO3MOXXHOCTH UX BTOPUYHOTO HCIOJIH30BAHUS;

peanuzalyio 3QGEKTUBHBIX METOZOB BOJOIOATOTOBKH, OOeCcTeuyHBaIOMINX
3aMKHYTBIH  BOJOOOOPOT Tmpu oborameHMM U NOpefoTBpalleHHe copoca
TEXHUYECKHX BOJI B OKPY KAIOUIyIO Cpeny;

HUCKJIIOYEHHE ITPOLIeCCOB, NPUBONSALIMX K BO3HMKHOBEHMIO U Pa3BUTHIO
HEOOPATUMBIX IOCIEACTBUM sl 9KOCHUCTEMBL;

obecrieuerie MHOrOQYHKIMOHATBHOCTH TOPHOTEXHUYECKOH CHCTEMBI W/HIIH
MHOTOKPAaTHOCTH €€ SKCIUIyaTallud Ha OCBAUBA€MOM y4acTKe Help IpH NpuIaHuu
reopecypcaM HOBBIX Ka4€CTB [10JIE3HBIX UCKOMAEeMBIX.

[IprOpUTETHEIE HAMTPABIIEH S HAYYHbBIX HCCIIEIOBAaHHH U IIPOEKTOB B 06J1aCTH
TEXHOJIOTHYECKOTo obecneueHsi 6e3011acHOCTH I'OPHBIX paboT MOJKHBI BKIIOYAThH
B ceOst:

OLIEHKY NOTPeOHOCTH B reopecypeax;

OUCHKY AOCTYIIHOCTH pPeCyYpcCoOB B COOTBCTCTBHH C IIpOruo3Iom
SKOHOMHYECKOI'0 pa3BUTHUS CTPaHBL,

TeOTEXHOJOTHYECKYIO OLIEHKY MUHEPaIbHO-ChIPhEeBOI 0a3sl;

HaIpaBJIEHUs pa3BUTUS M€OTEXHOJOTUMN



KOMOMHHPOBAaHHbIE (PU3HKO-TEXHIYECKHE U HU3UKO-XHMUYECKHE MEOTEXHOIOTHMH,

pa3pabOTKy MHHOBALIMOHHBIX TEXHOJNOTHH KOMIUIEKCHOH M IIyOOKOM
nepepaboTKH CTPaTeru4yeckoro MHUHEPATbHOIO CHIPhS CJOXHOIO BEILECTBEHHOIO
COCTaBa C [TOJIyYE€HHEM MOTOBOH MPOAYKLIUM BBICOKOTO Ka4yeCTBa, KOHKYPEHTHOH C
3apyOeXHBIMU aHAJIOTaMH,

BOBJIeUeHHe 3a0aaHCOBBIX 3aIacoB (KaMepa-peaxkTop),

pa3pabOTKy TEXHOTEHHBIX 00pa3oBaHUH,

N0paboTKy 3aKOHCEPBUPOBAaHHBIX 00BEKTOB;

pa3paboTKy pOOOTU3MPOBAHHBIX M aBTOMATH3UPOBAHHBIX I€OTEXHOJIOTHH ¢
MUHHMAabHBIM IIPUCYTCTBHEM JIIOEH B 30HaX BEJICHUS TOPHBIX paboT;

pa3paboTKy TIeOTEeXHOJNOTHH KOMIUJIEKCHOT'O OCBOEHHS W COXpPaHEeHHS HeIp
3eMIIU C 3aMKHYTHIMH [IMKJIAMHU [IPOLIECCOB JOOBIYHM, MTEpepabOTKH ¥ KOHCEPBALMH
TOPHBIX U NepepabaThIBAIOIIUX PEAIPUSITHH;

CO3JaHME  TEeXHONOTM#  mepepabOTKHM  TEXHOTeHHBIX  0Opa3oBaHUi
TOPHONPOMBIUUIEHHBIX, METAJUyprHYeCKUX, JHEPreTUYeCKUX NpeAnpusITHi H
OBITOBBIX OTXO/IOB C IIOJYU€HHEM IONE3HBIX [IPOTyKTOB;

pa3paboTKy TEeXHOJIOIMH BOCCTAHOBIEHUS TEPPUTOpPUH, HapylIeHHBIX H
3arpsA3HEeHHBIX TOPHOAOOBIBAIOIIMMHE U NiepepadaThiBaloIUMU IpeIpUsATHIMHE.

[pesnguym PAH ITIOCTAHOBJIAET:

1. [lpuHAT K CBEOEHMIO IIPEACTABICHHYIO B JOKJIAAax M BBICTYIUICHHAX
uHpopMaIpo 0 mpolbiieMax 06acTH TOPHBIX HAyK B pPa3BUTUHM MHUHEPAJIbHO-
ceIpbeBoit 6a3nl Poccuiickoit enepanuu.

2. I[IpuHATE K CBENEHUIO MPEACTABJICHHYIO B HOKJIaAaX M BBICTYIUIEHHUSX
UHGOPMaLUIO O 3HAYEHUH, BOZMOXXHOCTAX U POJIM COBPEMEHHBIX M'OPHBIX HAayK U

CMEXHBIX HAYYHBIX JTUCHUILINH B PCHICHHH HpO6II€M I“OpHOI[O6BIBa}OHleﬁ OTpaciy,

yIpaBieHUs] TOPHOTEXHUYECKUMU CHUCTEMaMH U BKOJIOIMYECKOro O30POBIIECHHUS
BaXKHEeHIIMX peruoHoB Poccuiickoi denepannu.

3. Ilopyuuts Otnenenmto Hayk o 3emiie PAH (akamemux PAH Boptaukos H.C.)

COBMECTHO C PErHOHaJILHBIMU oTxeneHusamu PAH:
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3.1. noarotoBuTh pykosoacTBY PAH niis BHECEHUS B yCTAHOBJIEHHOM ITOPSZIKE
B IlpaButenscTtBo Poccuiickod Peaepauuu npeanoxeHus o6 HCIOAL30BAHUH
UMEIOLIMXCST Hay4HBIX pe3yJbTATOB B LEJASIX COBEPHIEHCTBOBAHHUSA CHCTEMBI
yIpaBJeHUs MHHEPAIbHO-ChIPHEBBIM KOMILIEKCOM, B pa3paboTke HalXOHaIbHBIX
NPOEKTOB M IIPOrpaMM  3KOJOTHYECKM  CcOallaHCHPOBAaHHOIO  pPa3BUTHA
TOPHOJOOBIBAIOIIMX PErMOHOB CTPaHbl, IOArOTOBKE HOPMATUBHO-IIPABOBBIX
JIOKyMEHTOB B YKa3aHHOM cdepe;

3.2. BO HCHOJHEHHE MNOANYHKTa «B» myHKTa 3 Ilepeuns mopyueHwii
ITpesunenta Poccuitckoit @eneparyu ot 28 urons 2022 r. Ne 1130 paspaGorathb
NpEeMIOKEHHU II0 CO3JaHMIO C IIPUBJICYEHUEM HAy4YHBIX OpraHu3aluH,
HaxoIdIIMXcs B BeOeHUM MuHOOpHayky Poccuun u pabotarommx Mmoa Hay4dHO-
METOIUYECKHUM pyKoBOACTBOM PAH, a Takkxe Hay4yHBIX opranu3anuii MUHIIPHAPOABI
Poccun pacnpelieleHHOTO Hay4HO-HCCIIENOBAaTEIbCKOTO M TPOH3BOACTBEHHOTO
LHEeHTpa Ui CO3[aHHSA UM OCBOEHHUS TEXHOJOTMH pa3pabOTKH pa3jMYHBIX TUIIOB
MECTOPOXXIAEHUM, BHENPECHUS WU MacIITabMpOBAHUS TEXHOJIOTHUYECKHX IIETIOYEK
IIOJIy4YeHHs NPOAYKTOB INIyOOKOH mepepalbOoTKU TBEPABIX IMOJIE3HBIX HCKOMAEMBIX,
BKJIIOYAs UX YTUWIU3ALUIO, B TOM YUCIIe B ApKTUYECKOH 30HE.

4. Jlns pa3BHTUS TEXHOJIOTMH oborauieHus H IIyOOKOH KOMILIEKCHOM
nepepabOTKH PyX CTPAaTerHuyeCKUX METAIOB B  BBICOKOTEXHOJOTHMUYECKOM
IPOMBIIIJIEHHOCTH CUUTATh IeJIeCO00pa3HbIM:

4.1. oObeIMHUTh HCCHENOBaHUs Beoylux opraHuzauuii PAH, orpacneBpix
MHCTUTYTOB, BY30B, MHXXUHUPUHIOBBIX KOMIAHUN MO pa3paboTke SKOJIOrH4ecKU
6e30IacHBIX TEXHOJIOTUM U3BJICUEHHUS CTPATETHYECKUX METAIOB U3 KOMILIEKCHBIX
PYZA CIOXHOIO BEIIECTBEHHOIO COCTaBa, BBIJICJIIEHUS] IIEHHOIO CBIPbS U3
TE€XHOTE€HHBIX HCTOYHUKOB;

4.2. IpOBECTH HCCIENOBAaHUSA I10 CO3JaHMI0O W  aJalTaldd  HOBBIX
BBICOKO3(M(MEKTUBHBIX OTEYECTBEHHBIX (DJIOTOPEAareHTOB, SKCTPAreHTOB U COPOEHTOB
Ul UX IIPUMEHEHHS B TEXHOJIOTUSIX OOOraleHHs U CEJIEKTHBHOIO H3BJICUCHHUS
IBETHBIX, OJJATOPOJIHBIX M PEAKUX METAJIIOB,;

4.3. pazpaboTaTk NOCTOBEpHBIE COBpPeMEHHBbIE METOIMKH «in Situy» H3ydeHHs
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NPOLIECCOB  COPOIIMM  pPeareHTOB, CTPYKTYPHO-XUMUYECKHX Ipeobpa3oBaHuii
MMHEPAJIOB B YCIIOBUAX (PU3UKO-XMMHUYECKHX METOIOB U3BJIEHYEHUS, PACTBOPEHHUS H
OKCTPaKLMH LIEHHBIX KOMIIOHEHTOB,;

4.4. paclUMpUTh NPUMEHEHHE METOAOB MOJAEIHPOBAHMUS W HMCKYCCTBEHHOIO
UHTEJUIEKTa 7151 COBEPIIEHCTBOBAHUS TEXHOJIOTUH O0OTalleHu.

5. Ilpru3HaTe HEOOXOAUMOCTD NPOAOIDKEHHUS B YIIYOJIeHUS UCCIIENOBAHMM 110
CO3J@HHIO COBPEMEHHBIX TEXHOJIOTHH, MalllMH U O0OpYyOOBaHHs I JOOBIYH U
nepepabOTKH MHUHEPANbHOTO  CBIphs; pa3pabOoTKe ©  COBEPILEHCTBOBAHUIO
3b(GeKTUBHBIX ~ METOHOB,  TEXHWYECKHX  H NpPOTPaMMHBIX  CpEACTB
reoMeXaHU4ECKOr0 MOHUTOPHHTA 1 obecnieueHus 6e30IacCHOCTH FOPHBIX paboT B
CIIOXHBIX TOPHO-T€0JIOTHYECKUX YCIIOBUSAX M Ha OOMNBINNX IITyOHHaX.

6. Ilpu3HaTe HEOOXOAMMBIM NPONOIDKEHHE W yriryOJieHHe UCCIIeNOBaHui 1o
PYIHUYHOKH a3pOJIOTHH, ra3ofUMHaAMHKe, TFOpPHOH Terodusuke U CaHUTapHO-
TUTHeHNYECKHM TPeOOBaHUAM B CIIOXHBIX TOPHO-TEOJIOTHYECKUX YCIOBHAX, B TOM
quclle Ha OONbIINX IITyOnHaX.

7. Otnenenuro Hayk o 3emne PAH (axapemux PAH Boptuukos H.C.)
copMUpOBaTh:

7.1. pabouyro rpynmy u3 pabOTHHKOB BeAYIIMX HAYYHEIX U 00pa30BaTeIbHbIX
opraHuzaluii  ropHoro npoduis, npeactaBuTenedt  PocrexHamsopa U
3aHHTEPECOBAHHBIX HEAPOIIONL30BATENEN IS MOATOTOBKH MPOEKTa HOPMATHUBHOTO
IJOKyMEHTa, perjlaMeHTHPYIOILEro MpoBelleHHe I'eOMeXaHH4ecKoro o0OCHOBaHUs
TEXHOJIOTHH OTpalOTKH MECTOPOXIEHHUH C HCIIONB30BAaHUEM MaTeMaTHYECKOTO
MOJENUPOBAaHUS: YCIOBUS TNPUMEHEHUS METONOB M IIPOrpaMMHBIX CpEICTB,
TpeOOBaHUA K IIOJHOTE M JOCTOBEPHOCTH HCXOAHBIX MOAaHHBIX M1 MOJENEH,
METOIVKM HMHTEpIpETalUN pe3ynbTaToB MOAEIUPOBAHHUs, TpeOOBaHUI K
SKCIEpTH3e Pe3yJIbTaTOB FreOMEXaHU4eCKOTO 000CHOBaHUS;

7.2. pabodyro rpynny u3 pabOTHUKOB BelyHIMX Hay4YHBIX U 00pa3oBaTebHBIX
OpPralH3aLHH ropHOro ripo¢ A, npeactaBuTeicii  PocrexHazgsopa u
3aMHTEPECOBAaHHBIX HEAPOIOJb30BaTeNe it TOArOTOBKY NPOEKTa HOPMATUBHOTO
JOKYMEHTa, PETIaMEHTHUPYIOLIEr0 CO3JIaHUE CHUCTEM OIEePaTHBHOIO YIIPaBJICHUS

NPOMBILITIEHHOH O€30MacHOCTBIO TFOPHONOOBIBAIOLIMX MPEANPUATHIE Ha OCHOBE
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UHTEJJICKTYaJdbHBIX ~ CHCTEM  MOHHUTOpPMHIa U COBpPEMEHHBIX  CHCTEM
pacnpeeeHHbIX U3MEPEeHUH; |

7.3. pabouyo rpyniy u3 pabOTHHKOB BeJyLIUX HAYyYHBIX U 00pa30BaTENbLHBIX
opra"uzanuu TOPHOT'O npouis, [peacTaBUTENeN Pocrexnanzopa,
BOCHH3HMPOBAHHBIX ropHocnacarenbHblx dacred MUC Poccuu s moaroToBKH
IPOEKTa HOPMATHBHOI'O JOKYMEHTA, perilaMeHTUPYIOLIero TpeOoBaHUs K pacueTam
aBapUMHBIX CUTYyallUd W MEpPONpUATHH UIsi oOeclnedeHus aspojIOTHUECKOi
0€30MacHOCTH B YCJIOBUSX BEBIIENEHHS IOPIOYMX U STOBHTHIX I'a30B, 0O6pa3oBaHUA
OBUTH M BBICOKHX TEMIIEPATyp OKPYXarOLIEro MOPOJHOIO MacCMBa M PYyAHHUYHOMN
aTMocdepsl.

8. KOHTpOJIB 3a BBIIIOJIHEHHUCM HACTOSAIICIO ITOCTAHOBJICHHUS BO3JIOXKHTHL Ha

Buue-npesuneHTa PAH akanemruka PAH Annommna C.M.
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