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FopHLIe HayKH B pa3BUTHH
MHHEPaJIbHO-CHIPhEBOI 6a3kl
Poccutiickoit ®eneparyn

Ilpesnmuym PAH, 3acnymaB BCTYHNHTENIbHOE CIIOBO aKaJeMUKa-ceKkpeTaps
Ornenenus nayk o 3emne PAH akamemukxa PAH bopraukosa H.C. u obGcynus
Roknazpl: npescenarens Hayunoro cosera PAH mo mpoGiemam ropHBIX Hayk
akanemuka PAH 3axaposa B.H. (¢enepaibHOe rocynapcTBeHHOE GIOIKETHOE
yupexnenue Haykd HHCTUTYT mnpoGieM KOMIUIEKCHOTO OCBOEHHS —HE.Ip
UM. aKaJeMHuKa H.B. MenbHukoBa Poccuiickoit aKaJeMUH HayK)
«'opHOTEXHHYECKHE CHCTEMBI IOJHOTO 3aMKHYTOTO  I(HKJIA pa3paboTKH
MECTOPOXAEHUH TBEPJBIX I0JIE3HBIX HCKONAEMEIX»; JOKTOpa TEXHHYECKHX HayK
Jlykuuesa C.B. (denepanbHoe rocynapcTBeHHOE GIOIKETHOE YUpeXIeHUE HayKu
I'opaerii uacTUTYT KoOMNBCKOro HayuOro menTtpa Poccmifckoif akxameMun HayK)
«IIudpoBble TeXHOMOTHH VI KOMIUIEKCHOTO PELICHWs 3a[a4 OCBOCHHMS PYIHBIX
MECTOpOXKIeHut»;  akagemuka PAH  Yanrtypus B.A.  (demepaibHoe
FOCyZJapCTBEHHOE  OIOJDKETHOE  yupexneHue Hayku MHCTUTYT mnpobiem
KOMIUICKCHOT'O OCBO€HHUS Henp uM. akagemuka H.B. MenpHuxoBa Poccuiickoii
aKkaleMHH HayK) U uJeHa-KoppecrmoHmeHTa PAH Anexcannposoit T.H.
(bemepanbHOE roCymapcTBEHHOE GIOMKETHOE 00pa30BaTeNbHOE yYpEXKIECHHUE
BbICIIEro  obpasoBanust  «Caukr-IleTepGyprekuit  ropHBIH YHUBEPCUTET

umnepatpunel Exatepunbr 1I») «VHHOBaMOHHBIE IPOLECCH KOMILIEKCHOH U
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I1yOOKOH I1epepaboTKH  CTPAaTerHYecKOro MHHEPAIBHOIO  ChIPhS»; JIOKTOpa
TeXHUYeCKUX Hayk Maxkaposa JI.B. (dpenepanbHoe rocynapcTBeHHOe GIOMKETHOE
yapexnenne Hayku HHCTHTYT mpoGieM NpoMbIIUIeHHON okonorun Cesepa
Konbsckoro maywnoro menrtpa Poccuiickodt akamemun Hayk) «OGOCHOBaHHE
METO/IOB [IepepabOTKH OTXOMOB FOPHBIX NMPEINPHATHH B YCIOBUSIX ApPKTHIECKOH
30HBI Ha TipuMepe MypMaHCKoH obnactiy; wieHa-koppecrnodnenta PAH Jlesuna J1IO.
M JIOKTOpa TEeXHH4YeCKux Hayk 3akineBa A.B. (demepanproe rocypapcreeHHoe
Oro/KeTHOE ydpexaeHue Haykd [lepmckuil (enepaibHBIM HCCIIeH0BATENbCKHIA
LEeHTp YPAambCKOTO OT/eNeHns POCCHHCKOM akamemMuu HayK) «CoBpeMeHHEbIe
peienust o0ecreyeHnss aspoNoruyeckoil 6e30MmacHOCTH Ha T'OPHOIOOBIBAIOIINX
NpeNnpUsATHAX»; diIeHa-KoppecrnonaenTa PAH Pacckazosa M.IO. (denepanbpHoe
roCyJapCTBEHHOE OIOJKETHOE yUpeXkAeHHe Hayku XabapoBCKHii (emepaibHBIH
HCCIIeIoBaTeIbCKUi HeHTp JlabHeBOCTOYHOrO oTaenenus Poccuiickol akanemun
HayK) «MeTonsl U CpefcTBa KOMIUIEKCHOTO HMHTEJUIEKTYaJlbHOMO MOHHTOPHHIA
TOPHOTEXHUYECKUX CHCTeM JUIsl paHHEro IpenylpeXAeHUs TOPHBIX YIAapoB H
CHIDKEHMSI N€OJMHAMUYECKOTO PHUCKa»; OKTOpa (PU3UKO-MaTeMaTHUYeCKHX Hayk
JlaBpukosa C.B. (denepanpHoe rocynapcTBeHHOE OIOIKETHOE YUpeXKIeHHe HayKu
MuctutyT roproro aemna uM. H.A. Uunakana Cubupckoro otaenenus: Poccuiickon
aKaJeMUHU HaykK) «/luarHocTuka ¥ KOHTPOJIb COCTOSIHUSI MacCHBa TOPHBIX MOPOJ U
HUH)KEHEPHBIX COOpPYXXEHHH Ipu pa3paboTKe MECTOPOXKIEHUH CTPaTeruuecKoro
MHHEPAJIBHOIO CHIPhs Ha OONBIINX ITyOUHAaX», OTMEYAET:

AKTyabHOCTB ITPOOJIEMBI Pa3BUTHS TOPHBIX F€OTEXHOJIOTUH, COBPEMEHHBIX U
0e30macHBIX FOPHOJNOOBIBAIONIMX U O0OTATUTENBHBIX IIPOU3BOJICTB OIPEAEIISIEeTCS
BO3pacTalollesl pPOJIBI0 PYIHOHM MHUHEPAIBHO-CBIDEEBOM 0a3bl B 00ECHEYeHUU
TEXHOJIOTHYECKOI'0 CyBepeHUTeTa Hallled cTpaHbl. Boruomenue o000l BOGHHOU
1385858 I'IpOMbILLIJICHHOﬁ TCXHOJIOTHHM  ONpPCACIDICTCA HaJIWMYHNCM COOCTBEHHOI'O
CTPaTETMYECKOTO MHUHEPAJIBHOI'O CBIPBSl, YTO B COBPEMEHHBIX TI€OIOJIMTHYECKHX
peanusax npuobdpeTaeT 0co0yro 3HaUUMOCTh. Jl06bIUa U ITepepaboTKa MUHEPAILHOIO

CBIpbsi B TpeOyeMBIX oObeMaxX SBISETCS CIOXKHOW 3amayedl B INPUPOIHO-



KIIMMAaTHYECKUX YCJIOBUSX HAaIllell CTpaHbl, OCOOEHHO B CBS3U C YXYyZIIEHHEM
3KOJIOTUYECKOM CUTYALlM B TOPHOIIPOMBIIIJIEHHBIX PETHOHAX.

Cornacno I'ocynapcTBeHHOMY fokiiany Munnpupoas! Poccuu «O cocTosHuM
U HCIIONBb30BaHUN MHHEPAIbHO-CBIPBEBBIX pecypcoB Poccuiickoit ®enepanuu
B 2023 romy» u CrpaTeruu pasBUTHsI MUHEPAIbHO-CHIPhEBON 6a3bl PoccuifcKoi
®enepanuu 10 2050 ropa (pacnopsoxerue [IpaButenscra Poccuiickoit @enepanun
or 11 wmroma 2024 r. Ne 1838-p) mMuHepanbHO-ChIpbeBas 6a3a — 3TO OCHOBA
Hal[MOHAJILHON 0€30IIaCHOCTH HAILlero roCyIapCcTBa, MHCTPYMEHT JOCTHKEHHS €ro
CTpaTEerM4eCKUX HHTEPECOB, ECTECTBEHHOE KOHKYPEHTHOE IPEUMYIIECTBO CTPAHEI
Ha I0JIrOCPOYHYIO EPCIEKTUBRY.

ITommyHKTOM «6» nyHkrta 3 Ilepeuns nopyuenuit Ilpesunenta Poccuiickoit
®enepanuu ot 28 uroHs 2022 r. Ne 1130 npenycmoTpena paspaborka DenepaibHoi
HAy4YHO-TEXHUYECKOW ImporpaMmsel «Pa3BuUTHE MUHEpPalbHO-CHIPhEBON 0a3pl U
TEXHOJIOTHMH MJOOBIYM M OOOramieHus: pyJIn CTpPaTerMyecKhX METaIOB M HX
U3BJICUEHHE JUIsI OOECIeUeHUsT BBICOKOTEXHOJIOTHYECKON IPOMBIILIEHHOCTH
Poccuiickoit ®enepauum». [Iporpamma Opuia pazpaborana PAH coBmecTHO ¢
Munnpupons! Poccuu u Hanpasnena B [IpaButensctBo Poccuiickoit @enepanuu B
Mmae 2024 r.

["opHOIIPOMBIIIIEHHBIH KoMIuleke Poccun ceronus ooveaunser okoso 3 000
00BEKTOB MTPOMEIIIUIEHHON HHPPACTPYKTYPHI, CBSI3aHHBIX ¢ JOOBIUEH 1 IEpBUYHON
nepepaboTKOM TBEPABIX IIOJIE3HBIX HCKOMAEeMBIX, SIBISIOIIUXCS, KakK IPaBUIIO,
OIIaCHBIMH IIPOM3BOJCTBEHHBIMH OOBekTaMu. Bce kpymHbie kapbepbl Poccuu c
BBIEMKOH 6Gostee 1 MIH M%/rof TOpHOM Macchl ¥ Bce 0€3 MCKITIOUEHHs MOA3EMHBIE
PYIHUKH OTHOCSITCS K O00BEKTaM UYpe3BBIYaHO BBICOKOTO HJIM BBICOKOTO Kiacca
omacHocTH. JloOblYa pynOMHHEpalIbHOIO ChIpbs obecneuynBaeTcsi Oosiee 4em
IIATBIOCTAMH KPYITIDBIME KapbepaMH X ITOA3CMIIbIMH py}lHHKaMH Ha HAOJIIO
IOJ3€MHBIX TOPHBIX paboT mpuxoautcs 6oiee 35 % HOOGBIYH TBEPIBIX IOJE3HBIX

HCKOIIaEMBbIX.
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B Hacrosiiiee BpeMsl MPOSBIAIOTCS CJIELyIOlIHe 3aKOHOMEPHOCTH H3MEHEHHUS
MHHEPAbHO-CBIPEEBOM  0asbl  PoccuM M yCIIOBHH — OCBOEHMS  PyIHBIX
MECTOPOKIACHUN:

POCT [OJM MECTOPOXIEHUN C OOJBIIMMH 3amacaMd B oOmiel mno0biue
MHUHEPAJIIBHOTI'O CBIPhS HU3KOI'0 KaueCTBa,

CHIDKEHHE COIEpXKaHWs B pyJe LEHHBIX KOMIIOHEHTOB M, KaK CIEICTBHE,
MIOHIKEHHE OOPTOBOTO COMEPIKAHMS:

xenesa (Fe) mo 16%,

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

3osota (Au) mo 0,3 r/t;

TOBLIILIEHHUE JIOJIU AOOBIBAEMBIX TPYAHOOOOTATUMEIX PY/I;

yBEJIMYEHHUE NPOEKTHOM INIyOHHBI OTKPBITBIX I'OPHBIX paboT B Ipeaenax 1o
1100 M, rimyOHHBI BeIeHUs IIOI3EMHBIX paboT Ha XKeJIe30pyAHBIX MECTOPOIKIEHUIX
no 1000 m, megHokomuenanHblX 10 1200 M, MemHO-HUKeNEBEIX Oosee 2500 M,
30J10TOpYIHBIX 10 1200 M, xanuinbiX conel 1o 1300 m;

HaKoIUIeHUe OONBIINX 00bEeMOB TEXHOI'€HHBIX 00pa30BaHMM, COMOCTaBUMBIX
1o 00BEMY U KaueCTBY C 3aIllaCaMU MePCIIeKTUBHBIX MECTOPOXKICHUH;

yCTapeBlllMe TMPUHIUIILI TOJIcUeTa 3aIlacoB, YCTAHOBJIEHUS pPalMOHAJIBEHOIO
W3BJICUCHHs] W3 HEOpP MHHEPaJbHOTO CBIPbsi M ILEHHOCTH KOMIIOHEHTOB
H3BJIEKAEMOT'0 BEIIECTBA;

OCTaBJICHHME B HeOpax 3eMJIM 3HAYUTENbHBIX O00BEMOB  3aIacos,
PaCIIOJIOXKEHHBIX B CJOXXHBIX I€OMEXaHUYeCKHX, ra3o-, FHAPOJUHAMUYECKUX H
TOPHOTEXHUYECKUX YCIIOBUSIX;

cMelleHe 00heKTOB Pa3pabOTKH ITOJIE3HBIX HCKOIAEMEIX B TPYIHOJIOCTYIIHEIE
palloHBl C HEpa3BUTOM HHPPACTPYKTypoH U HEOJAroNpUATHBIMU IPUPOIHO-
KIIMMaTHUYICCKYIMI yCJIOBYI)lMYI;

POCT TEXHOTEHHBIX aBapuil U KaTacTpod, BIEKYIIHUX YeJIOBeUECKHe KEPTBhI U

IIOTEpIO 3aI1acoB B HeIpax;



YBEIIMYCHHE  KOJHMYECTBA  MECTOPOXIEHWM,  pa3pabaTbiBaeMbIX B
KPUOJIIUTO30HE;

BO3pacTaHKWe KOJTUYECTBA MajJOMAacCIITaOHBIX MECTOPOIKIEHHIA;

MHTEHCH(UKALMs] TEeXHOTeHHOH Harpy3Kd Ha IpajolpOMbIIIICHHbIE
arJoMepalyy U B OKPY KaIOIIyIO Cpesy.

MimMeHHO B 9THX peanusax HeoOX0IUMO IIPOBOIAUTE UCCIIENOBAHYS U OTIPEAEIAT
aKTyaJIbHbIC HAIIPaBJICHUs pPa3BUTHS TEXHOJOTMH M TEXHHUKH HOOBIYM U
11epepabOTKU TBEPIBIX IOJIE3HBIX UCKOMaeMbIX.

ITonnoe obecnedyeHne mnoTpeGHOCTEW Halllel CTpaHbl B CTPATErHYECKOM
MUHEPAJIbHOM CBIDEE M OIIEPaTHUBHOE YyBeIHMYeHHE OOBEeMOB MHOOBIYM Ha
JEHCTBYIOIIMX IOA3EMHBIX pPyAHHUKAX SBISETCS 3aJadeil HeBBIIOJHMMOMN. JIs
IUIAHWPOBAaHUsA HEOOXOOUMO YCTAaHOBUTH MOTPEOHOCTH B CTpPATErHYECKOM
MUHEPAJIBHOM  CBIpb€  OOOpPOHHO-IIPOMBIIUIEHHOI'0,  MeTa/UIypru4ecKoro,
arpOXMMUYECKOr0 U CEJIbCKOXO35MCTBEHHOIO0 KOMIUIEKCOB Poccun, B TOM 4ucie B
IIOJTyYeHUH KPUTHUYECKUX METAJUIOB ISl Hy X/ OTEYeCTBEHHOTO IPUOOPOCTPOESHUS.
DTO MO3BOJIUT CBOEBPEMEHHO OLIEHUTH JOCTYIHOCTEH PyIOMUHEPATIBLHOTO CHIPhS B
Halle cTpaHe C ydeToM pa3pabaThlBaeéMbIX U PE3EePBHBIX MECTOPOXAECHUH U
pazpaboTaTh IapaMeTpbl T'€OTEXHOJOTWM, KOTOPBIMH MOXXHO B MaKCHUMAaJbHO
KOPOTKHE CPOKU OOECIIEUUTH Ty NMOTPEOHOCTh B CTPATErMYECKUX MeTasllax.

Ceromnst niennecooOpa3HO OIEHUTH KOJIMYECTBO paHee 3aKOHCEPBUPOBAHHBIX
KapbepoB M IIaxT, NEPEOLIEHUTh 3amachl U CO3[aTh F€OTEXHOJIOTMH ITOBTOPHOM
OTpabOTKM TaKUX MECTOPOXIAEHUM TaM, I[e HMEIOTCSI paHee BCKPBITHIE H
IIOArOTOBJIEHHBIE 3anackl pyl. Crienyrolas KaTeropus reopecypco Poccuu — 310
TEXHOT€HHOE MHUHEPAIBHOE CBIPhE, TO €CTh OTXOJbl IPOLUIBIX JIET U BHOBb
obpasyemMble B xonie NoObuM U nepepabotku pyn. Kak mpasuio, B xome HoOBIMH
3a0ajIaHCOBBIC PYABI CIIaMPYIOTCi B OTBaJlax M CKJIaZlaXx Ha IIOBCPXHOCTH, B XO/LC
nepepabOTKH HU3BJIEKAIOTCS KOHIEHTPAThl IO MOHOMHWHEpAIbHOMY IIpH3HaKy. B
Halled cTpaHe BOOOIE HE HCIIOJIB30BaHBI BO3MOXKHOCTH TJIyOOKOH XHMHUYECKOMH

WK THAPOMETAINIypPrUYeCcKol NepepaboTKHU TEXHOTEHHOI'O CBIPbs, KOTOPOE YiKe
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1OOBITO, U3BJIEYEHO, YACTUYHO M3MEIBUCHO U CKJIAJAUPOBAHO Ha MOBEPXHOCTH, a
BeJIb 3aTPaThl 9HEPTUHU Ha IIOATOTOBKY TAKOI'O CHIPBS K MOCIEAYIOLIel nepepaboTke
MUHUMAaNbHEL. FIMEHHO B IEepeunCIeHHBIX UCTOUYHUKAX PYIOMHUHEPATILHOIO ChIPhS
clieyeT BHIETH II€PBOOYEPENHON pe3epB HapallluBaHUsS JOOBIUM ITOJIE3HBIX
HCKOTIaeMBIX.

IlepcniexTuBa pa3pabOTKU TEXHOTeHHBIX 00pa30BaHUM CBsI3aHA C Pa3BHTHEM
METOJIOB OLIEHKH UX CTPYKTYPBI U CBOWCTB CPOPMUPOBAHHBIX MaCCHBOB.

Bmecre ¢ Tem, nnsa Hamel cTpaHbl HauboJiee CIIOXHBIM C TOYKH 3PEHHS
obecreyeHnss TEXHOJOTHYECKOTO CyBEPEHHTETa SIBISETCS BOIPOC TEXHHYECKOTO
obecrieueHus] TEXHOJIOT U TOPHBIX paboT. B cTpaHe mpakTU4ecKy He IIPOU3BOIUTCS
TEeXHHUKa JUIsl JOOBIYM IOJIE3HBIX UCKONAaeMbIX IT0J[3eMHEIM criocoboM. boiee Toro,
B BY3ax mpexpallleH BBIIYCK CHEIMAIMCTOB, CIIOCOOHBIX pa3pabaTbiBaTh TOPHEIE
MAIIHHBI, COOTBETCTBYIOIIHE - BHIIIEOTMEUYEHHBIM OCOOEHHOCTSIM  Pa3BUTHUAL
MUHEPAIBHO-CBIPBeBOil 6a3bl. OTCYTCTBYIOT KOHCTPYKTOPCKHE OIOpO M 3aBOJIEI,
CrIIocOOHBIE B KOPOTKHE CPOKHM BOCIIOJHHUTEH IPOOENBl B OTEYECTBEHHOM I'OPHOM
MalMHocTpoeHur. HeoOXxoauMo B KpaTyaMllMe CPOKM  COBMECTHO  C
COOTBETCTBYIOMUMHU oTeneHussMU PAH 1 3auHTEpecOBaHHBIMHI CTOPOHAMY Ha4aTh
IPOLIECC BO3POXKIEHUSI POCCUICKOIO FTOPHOTO MAIIMHOCTPOEHHS.

B yCIOXHSIONUXCA  TOPHO-TEONOTMYECKHX  YCJIOBHAX  pa3paboTKu
MECTOPOKIEHHH MOJIE3HBIX HCKOMAEMBIX, C IEPEX0I0M FOPHBIX paboT Ha riyboKue
FOPM30OHTHI, BOBJEYEHHEM B MepepaboTKy TpyIHOOGOraTMMBIX pyH Bce Goiee
aKTyaJbHBIM CTAHOBUTCSI Pa3BUTHE TEXHOJOIMM, TEXHUYECKUX U IMPOTPAMMHBIX
CPENCTB HHTEJUIEKTYaJIbHOTO MOHUTOPHMHIA M YINPAaBJIE€HUS TOPHOTEXHHYECKHMH
CHCTEMAaMH C BBICOKON CTEleHBbI0 aBTOMATH3allUM M HCIOJB30BaHHMEM METOHOB

MaIrHHOro o0y4enus. IIpu 3ToM 0c060e BHUMaHUE ClIeyeT YIEIUTh pa3paboTKe

MCPOLPUATHNA 110 OOCCIICYCHMIO adpOJIOrMYCCKOi Oc300acHOCTH B yCJIOBHAX
BBIOCJICHUA TOpPOYUX U AJOBHUTBIX TIa30B, 06paBOBaHI/IH IIbIJIK W BBICOKHX

TEMIIEPATYP OKpPY KarOIIero MOpOAHOr0 MacCuBa M Py JHUYHOH aTMOC(HEPEL.
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Bynyiiee ropHeIX paboT CBsI3aHO C BHEJPEHHMEM IONHOCTHIO aBTOHOMHOIO
00opynOBaHHSI. ABTOHOMHBIE TEXHOJIOT'HH obecrieyat IOBBIILIEHUE
KOJIMYECTBEHHBIX IIOKas3aTeled, a TakKe YPOBHS O€30IIacHOCTH IepcoHaa.
ABTOMaTH3aLMsA IIPOU3BOACTBA Ha 0a3ze aBTOHOMHEIX CHCTEM BBICBOGOXIAET
paboyee BpeMs IlepcoHasia JJisl BBINOJHEHHsS 3a7ad, OTIMYAIOIIMXCS MEHbIIIeH
PYTUHHOCTBIO U TpeOyromux 6oree BEICOKOH KBaTU(pUKALIUY.

HeobxonuMbIM KOMITOHEHTOM PalMOHAIBHOTO HEAPOIOJIB30BAHUS SABIAETCS
MUHMMH3alMs yuiepba okpyxaromiell cpene. DKOJOTHUECKU COAaHCHPOBAHHOE
OCBOEHHE U COXpaHEHHEe Hep BKIIIOYAET B ce0sl CleMyIoIee:

NOTPeBIIEHHE IPUPOHBIX PECYPCOB MPOU3BOIUTCS C YUETOM IIEPCIEKTUB UX
BOCIIOJTHEHUST;

U3LICKAHHE  3aMeHHTeNled  NeUIUTHBIX - [PUPOAHEIX PECYpPCOB WM
BO3MOXXHOCTH UX BTOPUYHOT'O UCTIOIH30BaHHSI,

peanu3anuio 3(QQPEeKTUBHBIX METOJOB BOIOIIOATOTOBKH, OOECIIeUuHBAIOIINX
3aMKHYTBIH  BOAOOOOpPOT TMpu oOOOramieHHd U MNpenoTBpalleHHe cOpoca
TEXHUYECKHUX BOJI B OKPY KAIOLIYIO CPeLy;

UCKJIIOUeHHEe IIPOLIECCOB, NPUBOISIIIMX K BO3HUKHOBEHUIO U Pa3BUTHIO
HEOOpaTUMBIX MOCIEIACTBUHN IJIsI 9KOCUCTEMBI;

obecrieyeHre MHOTO(MYHKIIMOHAIBHOCTH TOPHOTEXHHYECKOH CHCTEMBI W/HIIH
MHOTOKPATHOCTH €€ KCIUTyaTallud Ha OCBAaMBaeMOM y4acTKe HeJp MpU NpUJaHHH
reopecypcam HOBBIX KaU€CTB IOJIE3HBIX UCKOIAeMBbIX.

[TpuopuTeTHBIE HAIIPABIEHUS HAYYHBIX UCCIIEIOBAaHUM U MPOEKTOB B 00JIaCTH
TEXHOJIOTHYECKOT0 o0ecreueHus: 0€30MacHOCTH MOPHBIX paboT JOKHB! BKIKOYATh
B ce0s:

OLIEHKY ITOTPeOHOCTHU B reopecypcax;

OLCHKY AOCTYIIHOCTH peCyYpCOB B COOTBCTCTBHH C HpOFI'IO3OM
SKOHOMUYECKOT'O Pa3BUTUSI CTPAHEI;

re0TEXHOJOTUYECKYIO OLIEHKY MUHEPaIbHO-CHIPbEBOM 0a3sl;

HaIlpaBJICHUs Pa3BUTHUS M€OTEXHOIOTHMA:



KOMOMHHMPOBaHHbIE (DM3UKO-TEXHUUECKHE ¥ (PUBUKO-XUMHIECKHE Ne0TeXHOIOTHH,

paspaboOTKy HMHHOBAI[OHHBIX TEXHOJOTHH KOMIUIEKCHOM U  IIy6oKoit
nepepaboTKU CTPATErHYeCKOr0 MHHEPAIBHOIO CBHIPhbs CJIOYKHOTO BELIECTBEHHOIO
COCTaBa C IOJly4eHHEeM I'OTOBOM IIPOIYKIIMU BBEICOKOTO KayecTBa, KOHKYPEHTHOM C
3apyOeKHBIMHU aHAJIOTaMH,

BOBJIeUeHMe 3a0aTaHCOBBIX 3aI1acoB (KaMepa-peakTop),

pa3paboTKy TEXHOTEHHBIX 00pa30BaHMiA,

10paboTKy 3aKOHCEPBHUPOBAHHEIX 0OBEKTOB;

pa3paboTKy pPOOOTHU3MPOBAHHBIX M ABTOMATH3UPOBAHHBIX I'€OTEXHOJIOTHH C
MHHHUMAJIBHBIM [IPUCY TCTBUEM JIIOJIEH B 30HAX BEJCHUS TOPHBIX PaboT;

pa3paboTKy T€OTEeXHOJIOTHH KOMIUIEKCHOTO OCBOEHMS M COXPAaHEHHs HeMp
3eMId ¢ 3aMKHYTBIMH LUKJIAMH IPOLIECCOB H00BIUM, TIEPEPabOTKH B KOHCEPBALUK
TOPHBIX U IIepepadaThIBAIOLINX PEATIPHSITHA;

CO3laHMe  TEXHOJIOTMH  IepepabOTKH  TEXHOTeHHBIX  00pa3oBaHUI
TOPHOIPOMBIIIUIEHHBIX, METAJIIypIrHYeCKUX, OSHEPreTUYeCKUX MpeAlnpusITuid u
OBITOBBIX OTXO/IOB C TIOJyUY€HHEM II0JIE3HBIX IPOAYKTOB;

pa3paboTKy TEXHOJOTHMH BOCCTAHOBIEHUS TEPPUTOPHI, HApYIIEHHBIX U
3arpsI3HEHHBIX F'OPHOAOOBIBAIOIIMMHE U IlepepadaThIBAOIIUMU IPeTPUITHIMU.

IIpesunuym PAH IIOCTAHOBJIET:

l. [IpuHATE K CBENEGHHWIO IIPENCTABICHHYIO B IOKIagax M BBICTYIUICHMSIX

uH(popMaIIO O MpoljemMax 00JacTd TOPHBIX HAyK B Pa3BUTUH MHHEPAIBHO-
ceIpheBoi 6a3sl Poccuiickoit @eneparum.

2. ITpuHATH K CBENEHUIO MPENCTaBIEHHYIO B MOKIA[ax U BBICTYIUICHUSX
UH(pOpMAIUIO O 3HAYEHUU, BOZMOXKHOCTSIX U POJIM COBPEMEHHBIX TOPHBIX HAyK U
CMEXXHBIX Hay4YHBIX NUCLUIUIMH B PEIIEHUU ITPoOsIeM ropHOI00bIBaAIOIIEH OTPaACIIH,

yIpaBlIeHUsS T'OPHOTEXHUYECKUMHU CHCTEMAMH U 3KOJOTUYECKOTO O3IOPOBIEHHUS
BaKHEHIINX pernoHoB Poccuiickol denepanuu.

3. Ilopyunts Otnenenmio Hayk o 3emie PAH (axamemiik PAH Bopraukos H.C.)

COBMECTHO C PETHOHAJIBHBIMH OTIACICHUSIMHU PAH:
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3.1. moaroroBuTh pykoBoacTBy PAH a5t BHECEHUS B yCTAHOBJIEHHOM ITOPSIKE
B IIpaButensctBo Poccuiickoit Denepauuu NpeaioxeHdss 00 HCIOJL30BaHUU
HMEIOIIMXCS HAyYHBIX pe3yJIbTaTOB B LEJsIX COBEPIIEHCTBOBAHUSA CHCTEMBI
yIpaBjIeHHus MHHEPAIbHO-ChIPHEBBIM KOMIUIEKCOM, B pa3paboTKe HaI[HOHaJIbHBIX
IPOEKTOB M  IIPOrpaMM  OSKOJOIMYeCKH  cOaJlaHCHUPOBAaHHOIO  pPa3BUTHUA
TOPHOJOOBIBAIOIIMX PErHMOHOB CTPaHbBl, IOArOTOBKE HOPMATHBHO-IIPABOBBIX
JIOKYMEHTOB B YKa3aHHOU cdepe;

3.2. BO MHCIOJHEHHE MOAIYyHKTa «B» myHKTa 3 Ilepeuns mopydeHwmii
IIpesunenta Poccuiickoit ®eneparuu ot 28 utons 2022 r. Ne 1130 paspaboratsb
NPEMIOKEHNUS 110 CO3JaHMIO C IIPUBIIEYEHHEM HAy4YHBIX OpraHHU3alu,
Haxonamuxcs B BeleHUM MuHoOpHayku Poccum u paboTarommx I0oJ Hay4dHO-
METOIUYECKUM pyKoBoACcTBOM PAH, a Takke Hay4dHBIX OpraHu3anuii MUHIIPUAPOIBI
Poccun pacmpenieneHHOro Hay4HO-HCCIIEOBATEeIbCKOT0 M IMPOU3BOACTBEHHOTO
LEHTpa [JIs CO3JaHUs M OCBOEHHUS TEXHOJIOTUH DPa3pabOTKU pa3IUYHBIX TUIIOB
MECTOPOXIECHUM, BHENPEHUS WU MacCIITaOMpPOBAHUS TEXHOJIOTHYECKHX IETOYeK
NOJIyYeHHs IPOAYKTOB IIyOOKOH NepepaboTKU TBEPABIX IOJIE3HBIX HCKOIAEeMBIX,
BKJIOYAs UX YTUWIM3ALMIO, B TOM YKCJIE B ApKTUYECKOU 30HE.

4. Jlnsg pa3sBUTUSA TEXHOJIOTMH oOOorameHuss ¥ INIyOOKOH KOMILJIEKCHOM
nepepabOTKU Py CTpPaTerMuecKWX METaUIOB B  BBICOKOTEXHOJOIMYECKOH
IIPOMBIIIEHHOCTH CYUTATh L[e1eCO00Pa3HbIM:

4.1. oOBeqUHUTD HCCIENOBaHUs Benylux opranuzauuid PAH, oTpacneBbix
UHCTUTYTOB, BY30B, HH)XXUHUPUHIOBBIX KOMIIAHUH IO pa3paboTKe SKOJIOTHYECKH
0e30IacHBIX TEXHOJIOTUM U3BJICUEHUS CTPATETHYECKUX METAJUIOB U3 KOMIUIEKCHBIX
PYZA CIOXHOIO BEIIEeCTBEHHOI'O COCTaBa, BBIJACIEHUS LEHHOIO CBIPbS U3
TEXHOI'€HHBIX UCTOUHHUKOB;

4.2. mpoBeCTH HCCIENOBaHUS [0 CO3JAaHUI0O Y  aQJalTaldd HOBBIX
BBICOKO3(D(HEKTHBHBIX OTEUECTBEHHBIX (hIIOTOPEAreHTOB, SKCTPAreHTOB U COPOEHTOB
JUIL UX TIIPUMEHEHHUS B TEXHOJIOTHUSX OOOTallleHHsi U CEeJIeKTHUBHOI'O W3BJICUEHUS
I[BETHBIX, OJIArOPOAHBIX U PEIKUX METAJIIOB,

4.3. pa3paboTaTk HOCTOBEpPHBIE COBPEMEHHBIE METOIUKH «in Situy» H3ydYeHHs
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NPOLIECCOB  COPOLMM  PEareHTOB, CTPYKTYPHO-XMMUYECKUX HpeoOpa3oBaHMIA
MHUHEPAJIOB B YCIOBUIX (PU3UKO-XUMHUECKHX METO/IOB H3BJIE€UEHHUSs, PACTBOPEHHS U
OKCTPAKLUH LIEHHBIX KOMIIOHEHTOB;

4.4. paclIMpUTh NPUMEHEHHE METONOB MOJENMPOBAHUS U HCKYCCTBEHHOIO
UHTEJUIEKTA JIJIs1 COBEPIIEHCTBOBAHUS TEXHOJIOTHH 00OTalleHusl.

5. IIpu3HaTh HEOOXOAUMOCTE MIPOJOIDKEHUS U YIIIyOIeHUs HCCIIeN0BaHU 110
CO3IaHHIO COBPEMEHHBIX TEXHOJIOTHH, MaIIHH H O0OpYyIOBaHHSA IJIA NOOBIYH H
nepepabOTKU  MUHEPAIBHOTO  CHIPbS; pa3spaboTKE ¥ COBEpIIEHCTBOBAHMIO
5Q(EKTUBHBIX ~ METONOB,  TEXHHYECKHX W  TMPOTPAMMHBIX  CpENCTB
reOMEeXaHNYeCKOr0 MOHUTOPHHIa [l oOecrieueHust 6€30IacHOCTH T'OPHEIX paboT B
CIIOXKHBIX TOPHO-TEO0JIOTMYECKUX YCIOBHUSIX U Ha GOJIBIIUX ITyOHHAaX.

6. [IpusHaTe HEOOXOMUMBIM MPONODKEHUE W YIUIyOJIeHHe HCCIIe[OBaHU 110
PYyIHUYHOH adpOJIOTHH, Ta30JMHAMUKE, TFOPHOM TEIIO(U3MKE W CAHUTAPHO-
TUTHEHUYECKUM TPEOOBAHUSAM B CIIOKHBIX TOPHO-TE0JIOTMYECKHUX YCIOBHAX, B TOM
gyclle Ha OOJBIINX Iy OMHaX.

7. Otnenennro Hayk o 3emiue PAH (akamemuxk PAH Boptruxos H.C.)
copMHUpPOBATE:

7.1. pabo4yio rpyniy u3 pabOTHHKOB BEIyIIHX HAYYHBIX U 00pa30BaTeIbHbIX
OpraHusaldi  ropHoro  mnpo¢uis, InpencraButeneil  PocrexHanzopa U
3aHHTEPECOBAHHBIX HEJPOIIONB30BATENEH ISl TOATOTOBKM MPOEKTa HOPMATUBHOTO
JOKYMEHTA, PErJIaMEeHTHUPYIOIIEro NpoBeNeHHEe I'eOMEXaHHYECKOro 00OCHOBAHUS
TEXHOJIOTHMH OTpabOTKH MECTOPOXAEHUH C HCIIOJIb30BAaHHEM MaTeMaTHYECKOIO
MOJETMPOBAHUS: YCJIOBUS NPHUMEHEHHs METONOB U IPOTPaMMHBIX CpEJCTB,
TpeOOBaHMS K IIOJIHOTE M JOCTOBEPHOCTH HMCXONHBIX IAHHBIX U1 MoeseH,
METOAMKM HHTEpIpPETaliy  pPe3yJbTaTOB MOIEIMPOBAHUS, T,pé60BaHH;1 K
SKCIEPTH3E Pe3yJIbTATOB I'€OMEXaHUYECKOr0 000CHOBAHMS;

7.2. pabouyro rpymiy U3 pabOTHUKOB BeIyIIMX HAYYHBIX U 06pa3oBaTeIbHBIX
OpramH3aIHH TOpPHOTO rpo gL, npencrasureic  PocrexHagsopa wm
3aMHTEPEeCOBAHHBIX HEAPOIOIb30BaTeNe! sl MOATOTOBKYU IIPOEKTa HOPMATHUBHOTO
AOKYMEHTa, PErIaMeHTUPYIOILETO CO3[aHHE CHCTEM OIEPaTHBHOTO YIPaBJICHHUS

NPOMBIIIIEHHOW 0€30MacHOCTRIO TOPHONOOBIBAIOLIMX NPEANPUATHI Ha OCHOBE
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HUHTEJUICKTyalbHBIX ~ CHCTEM  MOHHTODMHIA U  COBPEMEHHBIX  CHCTEM
pacnpeneeHHbIX U3MEepEeHUH; |

7.3. pabody:o rpymiy u3 paGOTHHKOB BeyIHX Hay4YHBIX U 00pa30BaTebLHEBIX
OopraHu3alui TOPHOTO npodus, IIpeCTaBUTENIeH Poctexnanzopa,
BOCHU3UPOBAHHBIX TOpHOCHacaTeabHbIX yacred MUYUC Poccuum 11 moAroToBKH
IIPOEKTa HOPMAaTHBHOT'O IOKYMEHTa, perJIaMEHTHPYIOIIEro TpeOOBaHus K pacueTam
aBaPUHHBIX CHTyalUMHd M MEPONPHATHH i OOECHeYeHHs a3pONOrHIecKoit
0e30macHOCTH B YCIIOBUSIX BBIAENEHHUS OPIOYMX M SIOBHUTHIX Ta30B, obpa3oBaHUs
IIbUIM M BBICOKHMX TEMIIEPATyp OKPY KAFOILEro IOPOAHOIO MAacCHBa U PYIHHYHOM
aTMocdepsl.

8. KOHTpOJIB 3a BBIIIOJJHEHHEM HACTOSIIET0 ITOCTAHOBJIEHUSI BO3JIOKUTH Ha

Bune-npesunenta PAH akagemuka PAH Annommna C.M.




