ObbeguHeHne He3aBNCUMbIX JKCMNepToB B obnactu MUHeparibHbIX peCcypCcoB,
mMeTannyprum v XUMUYECKON MPOMbILLUIIEHHOCTHU

UHOOMAUH X

nccriegoBaTtesibCKad rpyn na
www.infomine.ru

O630p

HOBbIX HanpaBrieHUU
NPUMEeHeHUA yrns

U MHHOBALMOHHbIX
yrnepoacoaepxawmx
npoAaykroB B Poccuu

MockBa
mapt, 2020



00630p HOBbIX HaANpABIeHUIl NPUMEHEHUS Vil U UHHOBAYUOHHBIX Y21epo0codepicayux npooykmos 6 Poccuu

eMoHcTpauuoHHasa Bepcus

C ycnoBusimm npnobpeTeHusi NONHOW BepPCUM OTYETA MOXXHO O3HAKOMUTbLCA
Ha cTpaHuue cauTa no agpecy: http://www.infomine.ru/research/32/651

O6Lwee KONMYeCTBO CTpaHuL: 78 cTp.
CtoumocTb otyeTa — 48 000 pyonen

3tot orver 6bu1 oaroroBneH skcrepramu OO0 «UI' «MudomMaitH»uCKIIOYUTENBHO B 1emsix nHdopMmarwn. Comepkamiasicss B HACTOSAIIEM OTYETe
uHbopMmanys ObUIa MOIydeHa M3 HCTOYHHMKOB, KOTOpBIE, IO MHEHHIO SKCIepToB MH(oMmaiiH, SBIAIOTCS HameKHbIMH, onHako Mupomaiin He
TapaHTUPYeT TOYHOCTH W TONHOTHI WHGOpMammm mas MoObIX mneneid. MHboMalH NpUIoXuI Bce BO3MOXHBIE YCHIUS, YTOOBI HPOBEPHUTH
JIOCTOBEPHOCTh MMEIOIIMXCSI CBEICHUM, MOKa3aTenedl M MH(OPMAIUM, COAEPKAIIUXCA B HCCICIOBAHUH, ONHAKO KIMEHTY CIeoyeT yYMTHIBAaTh
HaJM4he HEyCTPAHHMBIX CIIOKHOCTEH B Ipoliecce MONIydeHHs HMH(GOpPMAaLUM, 3a4acTyl0 Kacalolelcs HEeNMpO3pauHbIX M 3aKPHITHIX KOMMEpPYECKUX
omepanyii Ha peIHKe. VccnenoBanie MOXET CoJepKaTh JaHHBIE U MH()OPMAINO, KOTOPBIE OCHOBAHBI HA PA3IMYHBIX NPE/NONOKEHNSIX, HEKOTOPhIE
M3 KOTOPBIX MOTYT OBITh HETOYHBIMH WJIH HETOJIHBIMH B CHITy HAJIMYHS W3MEHSIONIMXCS M HEOIPEIeIeHHBIX COOBITHI U (akTopoB. Kpome Toro, B
psie ciIydaeB M3-3a HOTPELIHOCTH IPU OKPYIJICHHHM, PA3IH4Uil B ONpeeneHusIX, TepPMUHAX U UX TOJIKOBAHUSX, a TAKXKe MCIONb30BaHHUs OONBIIOTO
YHCIIa ICTOYHHUKOB, JJAHHBIE MOTYT ITOKA3aThCsl MPOTHBOPedNBBIMI. MH(OMaitH mpenpuHsI Bce MEPHI IS TOTO, YTOOBI HE JIOMYCTHTh OYEBHIHBIX
HECOOTBETCTBHUH, HO HEKOTOPBIE U3 HUX MOTYT COXPaHSThCSL.

Mudopmanus, npencrasieHHas B 9TOM OTYETe, He JODKHA OBITh HCTOIKOBAHA, IPSIMO HIIM KOCBEHHO, KaKk HH(pOpMaIus, coaepKamas peKOMEH AU
10 MHBECTHIMSIM. Bce MHEHMS M OLIGHKH, COJeprKalliecss B HACTOAIIEM MaTepuaie, OTpaXxaloT MHEHHE aBTOPOB Ha JEHb ITyOIMKAIUK U TTOJIekKAT
u3MeHeHno 6e3 mpenynpexaenus. MH)omaiH He MPOBOAMT KaKyro-MOO MOCIEMYIOIIYI0 paboTy MO OOHOBIEHHIO, NOMOJIHEHHIO M M3MEHEHHIO
COZIepKaHUs HCCIEIOBAHUS U NIPOBEPKE TOUHOCTU JAHHBIX, COAEpKAIIUXCcs B HeM. MH(oMaliH He HeceT OTBETCTBEHHOCTD 3a KaKHe-THOO0 yOBITKH
WM ymepO, BO3HUKIINE B Pe3y/IbTaTe HCIOIB30BAHUS JIIOOOH TpeTbeil CTOpOHOH MH(pOpPMALNH, CONEpIKAIlEHCsl B HACTOSAIIEM OTYETE, BKIIFOYAst
OMyOJIMKOBAHHBIE MHEHHS WITH 3aKJIFOUEHHS, a TAKXKE MOCIIE/ICTBHS, BBI3BAaHHBIC HETIOIHOTOH Ipe/iCTaBICHHOH HH(OPMAIHN.

DTOT AOKYMEHT WM JI00asi €ro 4acTb HE MOXKET PACIpOCTPAaHATHCS 0e3 MUCBMEHHOro paspemieHus MHpoMmaiH 1100 THPaXUpOBAThCS JTHOOBIMU
criocobamu. 3aKa3uMK MMEET MPaBO MPOBOIUTH ayJHT (IKCIEPTU3Y) UCCIIEAOBAHHI PHIHKOB, MOMY4YEHHBIX OT MCronHNTENs TONBKO B KOMIIAHUSAX,
MMEIOIIMX WICHCTBO AaCCOLMALMK HPOMBIIUICHHBIX —MapkeronoroB [TPOMMAP  (http://www.prommar.ru) wiM CcHJaMH  9KCIIEpPTHO-
ceptuukannoHHoro cosera acconmauun [IPOMMAP. B npyrux ciydasx OTHpaBKa HCCIEAOBAHMH HA ayIuT WIM SKCIEPTH3Y TPETbUM JIHIAM
CUMTAETCS HAPYIICHUEM aBTOPCKHX TIPaB.

Copyright © OO0 «HUI" « Hupomaiiny.

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ren. +7 (495) 988-1123 2



mailto:info@infomine.ru
http://www.infomine.ru/research/32/651
http://www.prommar.ru/

00630p HOBbIX HaANpABIeHUIl NPUMEHEHUS Vil U UHHOBAYUOHHBIX Y21epo0codepicayux npooykmos 6 Poccuu

Copaep:xkanue

| 33T (5 1 (< 7

1. Ucnoib30BaHue YU HEMMOCPEACTBCHHO IS HEOHEPI€TUICCKOI0 1

HEMETAJLTYPruyeckoro (KOKCOXMMHYECKOr0) HA3HAYECHUSI B POCCHM ..o, 8
TIPOUBBOICTBO TIHHOBEMA ..ceeeeeeesiiuiiiiireeeeeeeessssassnrssseeeeasesssssnnnrsseeeeeeeeessssnssrrnnneeeeess 8
[TpOUBBOJICTBO (DEPPOCTIIIABOB. .. vvveersrrreesrreessreresssseeessssessssssessssseesssssesssssseessnsesssnnes 12
| 7007 te3: 7001 (65 4 10 I8 1 (S30Y ) 1 v PRSP PRRR 15
TTPOMBBOMICTBO COTIBI .uuuvriesureesssreeesssnesssssssessssesesssseesssssesssnsensssssessssssessssssesssnsenssnnes 17
[TPOUBBOJICTBO KHPITHUCH .uvvveesvrieesstieesssieesssssessssssesessssesssnssssssssessssssesssssssessnsesssnnes 21
N3BeCTKOBOE MOJIOKO JJISI IPOU3BOACTBA CAXAPA. . veenreeasrerenreessneesireesseesseesnseeenes 24
LIBETHASI METAIIITYPIHIS «...veevveeeneeessreseneeeneeesnneessneessneeanneeeneeenneeesmneennneennneesnneeanneeanne 27
OneKTPOAHASI U TPAPUTOBAST TIPOILYKIIMSL . «e.nvveesrrrersreesnreessresssnesssseeesseeessneesnessnsessnns 29
TTPOU3BBOACTBO KPEMHIIS «....vveeveeanreeeneeasnneessneessneessnessnesasseeenneesssneessneesnnessnnessnesenns 32
(070701075 s 1 2 E PR PR PP 34

2. HoBble HaNpaBJ/ICHUS MCTIOJIB30BAHMSA YIVISI B POCCHM ..o 37
TTOTYKOKCOBAHIE ....vvveevvieesirieesstteessstaeesssssesssssesssnssessssssesssnssessssssessssesssnsnesssnsenssnnes 37
YT 171020 S PRSP 41
|5 BN (50100 (37 0= T2 1 0 1 PSP PPPRR 45
BBIITYCK TOPHOTO BOCKA .vvveiuvvieeiiiieeisiieeessieesssstessssssssessssessssssessssssssssssessssnesssnseessnnes 47
[TPOUBBOJICTBO YTTICTITIACTHKOB. .vvveeutrreessreesssenesnssnsesssnesssssnssssssssssssesssnssesssnssessnnes 49

3. TexHos10ruM riry0OKOM nepepadoTKH yIJiei U NepCreKTUBbI MX UCTI0/Ib30BaHus B PD

......................................................................................................................................................................... 50
I3 11) 050201126 GO PRSP PRSP 51
|7 011010 WS 202 22011 £ (RO OO PP EP P PPRTPPPPRPRPRPN 54
BBITTYCK XPMITPOTYKITHH ... vvveesveessteeesseeesssessssessssessssessnsessssessssssssssessssessnsessnsessnsessnes 59

LIDOU3BOOCTIBO AMMUGAKQ ...ttt 59
L1IPOU3BOOCTIBO METMAHONA ...t 60
OKCOCUHME3 OYIMUTOBBIX CHUDINOB .....vvveessivessisiensssisesssssiessssssesssssseesssnesssseessnnes 61

4. HoBble HHHOBAIIMOHHBIE MPOTYKTHI HA OCHOBE YIJIEPOA........ovvrercerrsessssssssssssssssssssssnees 62
MHTEPKATHUPOBAHHBIM TPAMDIIT ....vvvveiiiieeiiiie et essiieeesiee s siee e siae e s s siae e ssne e snseee e 62
[TeHorpaduT 111 OTHE3ANTATEI M TEPMOMBOIISAIIHH «vvevvvvveessrreesssseeessseeesssseessnseessnes 65
I PADEH ... bbb re e 66

BBIBOIBI M IIPOTHOBBI ........covveemersesseesesssesssssssessesssesssssssesssss st sessssssssssssssssssesssesssssssssssssssssssssssssssanens 74

Ipuioskenne. AqpecHasi KHUTa NPEANPUSTHA-TIOTPEOMTEIICH YIUISL.........ccvvrmereerseessersersnens 75

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ren. +7 (495) 988-1123 3


mailto:info@infomine.ru

00630p HOBbIX HaANpABIeHUIl NPUMEHEHUS Vil U UHHOBAYUOHHBIX Y21epo0codepicayux npooykmos 6 Poccuu

Cnucok TadoJauni

Tabnuna 1: OcHOBHBIE HAMPABIICHUS UCTIOIB30BAHUS YIS

Ta6nuna 2: [Totpebnenue yrist mpousBoautenssmMu ¢peppocmiaBoB B 2018-2019 rr.,
TBIC. T

Ta6nuna 3: [Totpebnenue yrist mpousBoautTeasimMu nnementa B 2018-2019 rr., Thic. T

Ta6nuna 4: O6BEM TPOU3BOJICTBA KAbIIMHUPOBaHHOM coibl B PO B 2011-2019 1T
TBIC. T

Tabmuma 5: [Torpebnenue yris npousBoguTesiMu cobl B 2018-2019 rr., THIC. T

Tabmuma 6: [Torpebnenue yris npousBoguteasiMu kupnuda B 2018-2019 rr., ThIC. T

Tabnuna 7: [Torpebnenue yriisi OCHOBHBIMH MPOU3BOAUTEISIMH caxapa

Tabnuna 8: [lorpebnenue yris npeanpusITHSIMH LIBETHON MeTamutypruu B 2018-2019
IT., TBIC. T

Tabnuua 9: [Totpebnenue yriis OCHOBHBIMHU IPOU3BOIUTEISAMU JIEKTPOIHO-
rpadutoBoit poaykuuu B 2018-2019 rr., ThIC. T

Tab6muua 10: Tlorpebnenue yris npousoautesssmu kpemaus B 2018-2019 rr., Teic. T

Tab6nuua 11: Tlorpebnenue yris npousoauTessiMu copoertos B 2018-2019 rr., Thic.
T

Tab6nuna 12: HoBble HampaBieHUs] UCIIOJIb30BaHUS YTJIs

Tab6nuna 13: OcHoBHBIE CBOMCTBA MOHOCIIONHOTO Tpadena (MI'), MHOTOCIOWHBIX
rpadenoBbix HaHO-vyacTHIl (I'HY) u npobnénoro rpadura

Tabnuua 14: OcHOBHBIE CBOMCTBA MapoK rpadeHa npon3BoAcTBa koMmnanuu AO
«3ABKOM)»

Ta6nuna 15: IIporno3 crpoca Ha MPUPOIHBINA YTOJIb B HEIHEPTreTUUECKUX 00JIACTAX
Ha 2020-2025 r., TBIC. T

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ren. +7 (495) 988-1123 4



mailto:info@infomine.ru

00630p HOBbIX HaANpABIeHUIl NPUMEHEHUS Vil U UHHOBAYUOHHBIX Y21epo0codepicayux npooykmos 6 Poccuu

Cnucoxk pucyHKoB

PucyHok 1: AurHCKMI TTTMHO3EMHBIN KOMOUHAT

Pucynok 2: O6bém npousBozacTsa rimmHozéMa AO «PYCAJI AunHck»

Pucynox 3: BeiruiaBka deppociiaBoB Ha YIM3

Pucynox 4: Ckinapn yrist Ha OO0 «CepeOpsiHCKHIl [IEMEHTHBIN 3aBOJI»

PucyHok 5: BHemHunii BUJ COTOBBIX ITPOTYKTOB

Pucynok 6: KonblieBas meus /17151 00>kUra Kuprnuda

Pucynok 7: CxeMa O4MCTKH CaXapHOI'O COKa U3BECTHIO

Pucynox 8: PynHo-TepMudeckas meds 1 aHTPAIUTHON 00paOOTKHU MIIBMEHUTA

Pucynox 9: Bup xonbueBoii neun nepsuunoro ooxxura RIEDHAMMER na OIIM-
H33

Pucynok 10: [lex AO «Kpemuuin»

Pucynok 11: Yriepoanbie COpOEHTHI

Pucynox 12: MnHoBanmonHoe 6e3apiMHOE TOITMBO «Cubupckuit bpuker

Pucynok 13: Cxema MakpoMOJIEKyJIIpHOU CTPYKTYphl 'K

Pucynok 14: TexHonoruueckas cxema noa3eMHON ra3uukainuy yris

Pucynok 15: TexHosmornueckast cxema pou3BOACTBA MOTOPHBIX TOIUIUB U3 YIJIS

Pucynok 16: Cxema nonyuyeHus rpageHa u3 rpagura yepes npoMeKyTOUHOe
oOpa3oBaHue OKcHJia rpadura

Pucynok 17: Cxema (pU3NKO-XUMUYECKUX MPOLECCOB MOJIYYEHUS U3 rpadura
rpaeHOBBIX HAHO-TIJIACTUH U MX XUMUYECKUX MPOU3BOJIHBIX

Pucynok 18: I3MeHeHune CBONMCTB KOMITAYH/1a SITOKCUAHOW CMOJIBI IIPH
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AHHOTAIMSA

Hacrosmumii oT4eT sBISETCS NEPBBIM HM3JaHUEM HCCIEIOBAHMS PHIHKA BHE
JHEPreTuYecKoro UCnoab30BaHus yrias B Poccuu.

Heab ucciieoBaHus — aHANM3 PbIHKA HETPATUIIMOHHOTO U MHHOBAIIMOHHOTO
MCIIOJIB30BaHUs YIJIeH pa3HbIX BUOB, a TAKXKE MPOAYKTOB UX NEPEpabOTKH.

O0bekTamMu HCCIEIOBAHUS SBISIOTCA COOCTBEHHO YIVIM PAa3HOTO BHJAA, a
TaKXe MOIYKOKC, aKTUBUPOBAHHBIN yrojib U JAPYTHE MPOAYKThI, KOTOPHIE SBISIOTCS
CcyOCTUTyTamMu yriei.

Jlannass pabora sBisieTcs KaOMHETHBIM HccJeqoBaHueM. B kauecTse
HCTOYHUKOB HWHGOpPMANMHU HCIOJIB30BAaIUCh JaHHble Poccrara, CTaTUCTUKH
YKEJIE3HOIOPOKHBIX NepeB030K PD, oTpacieBoil 1 pErMOHAIIBHON MPECCHI, TOJIOBBIX U
KBapTaJIbHBIX OTYETOB HMHUTEHTOB IIEHHBIX OyMmar, a TakKe HWHTEepPHET-CalTOB
MIPOU3BOJIUTEIIEH MTOTYKOKCA.

XpoHosiornueckue pamku uccienoanus: 2018-2019 rr.

I'eorpadmus uccienosanmsi: Poccuiickas @enepanus.

OTuer cocTouT U3 4 yacTei, coaep uT /8 cTpanuil, B TOM yucie 18 pucyHKoB
u 15 tabmui.

B mepBoii rigaBe oTyeTa pPACCMOTPEHBbl OCHOBHBIE  HAIpaBICHUS
UCIIOJIB30BaHUs yTJIA BHE PHEPreTUKUW W YEPHOUW METAJLTyprud, B YaCTHOCTU TIPHU
MPOU3BOJCTBE TIJIMHO3EMA, B IIEMEHTHOW TPOMBINUICHHOCTH, TPU OOXKHUTE
KEpAMUYECKHX M CWIMKATHBIX MAaTEpUAJIOB, I OYMCTKU HPUPOJHOIO caxapa, B
LIBETHOW METaJUTypruu, MpU MPOU3BOJICTBE YTIEPOAHBIX 3JIEKTPOIOB, TEXHUUECKOTO
KPEMHHUS U COPOCHTOB.

Bropas riaBa oTdeTra MOCBSIICHA HETITyOOKUM MPOJIYKTaM MepepadOTKu
yIJIEH, B IIEPBYIO OUEpelb MPOU3BOJACTBY IMOJyKOKca B Poccum.

B Tperbeill ri1aBe NpuBEACHBI CBEACHUS O HAMPABJICHUSX U TEXHOJIOTHSIX
rIyOOKOM mepepaboTKu yriaed C KCHOJb30BAaHHEM MPUHIIMIIOB Tra3uuKanud u
TUAPOrEeHU3AIUH.

B derBepTOii Tr7aBe OTYETa OMMCAaHO HECKOJbKO HMHHOBAIIMOHHBIX
VIJIEPOAHBIX MATEpPUAIIOB, B TOM YKCJIE TMPOU3BOAUMBIX C HCIOJIB30BAHUEM
HAHOTEXHOJIOTUH, HAIIPUMEP MHTEKATUPOBAHHBIX rpaduTOB U rpadeHa.

B koHue otuéra cpopmyaupoBaHbl KpaTKHE BBIBOABI W JaHbl MPOTHO3bI
noTpebnenus yris no 2025 r.

B IlpuJjio:xeHuM NIpUBEICHBI KOHTAKTHBIC JaHHBIE TPEAITPUATHH.

LeseBass ayAuTOpHUs UCCICIOBAHUS:

— YYaCTHUKH PBIHKA MPUPOJHOTO YTJsi, PeppoCIuiaBoB, rpaduTU3UPOBAHHBIX
AJIEKTPOJIOB, TIOJIYKOKCA M IEMOYEK €ro JMajbHEeHIero norpedaeHus (Mpou3BOACTBO
dbeppocIIaBoB, IIBETHAS METAJUTYPTHUs) — IPOU3BOIUTEIH, IIOTPEOUTEIH, TPEUIEPHI;

— MOTEHIIUAJIbHBIC UHBECTOPBHI;

— UCCJIeI0BAaTeNIM MHHOBAIMOHHBIX YIJIEPOAHBIX MAaTEPUAIIOB;

[Ipennaraemoe ucciieOBaHUE NPETEHAYET HA pPOJib CHPABOYHOIO IMOCOOMS
JUISL CITY’KO MapKeTHUHTa U CTIEIUAIUCTOB, TPUHUMAIOIINX YIPABICHYECKHUE PEIICHHUS,
paboTarommx Ha PbIHKE MOPUPOJHOTO VYIJIS W HMHHOBAIIMOHHBIX YTJIEPOIHBIX
MaTepHuaoB.
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BBenenue

Yroip B OCHOBHOM MCHOJIB3YE€TCS B DHEPreTUKE M YEPHOH METAJLTypruu.
OpHako ero moJie3HbI€ CBOMCTBA HE OTrPaHUYMBAIOTCS TEIIOAJIEKTPOCTAHLMAMU U
METaJUypri4eCKHUMH 3aBOJaMHU.

OnHuM U3 BaKHBIX HaIPaBJICHUUN peaju3allii HOBOM YTOJIbBHOW TOJIMTUKH B
Poccun siBasiercst ganpHeiiee npeoOpa3oBaHUE OTPAciIy U3 ChIPbEBOM - B OTpaciib
no riyookoi mnepepaboTke yris. Takas HalpaBJI€HHOCTb IPU3BAaHA IOBBICUTH
YPOBEHb KOHKYPEHTOCIOCOOHOCTH YTOJIBHOM IPOMBIIIJIEHHOCTH, CYIIECTBEHHOE
pa3BUTHE YITIEAOOBIBAIOIINX TEPPUTOPUM, IMOJIyYEHHUE PA3IUYHON MPOAYKIUH U3
yrias (KOKC, MOJYKOKC, aKTUBUPOBAHHBIM Yrojib, COPOEHTBI, CMOJIbI, YIJIEPOJIHBIE
BOJIOKHA, MOTOPHOE TOIUIMBO, TOPHBII BOCK U Ip.).

IleHHOCTP  yrmied  ompenensercs HE  TOJBKO HMX  JHEPreTHYECKUM
UCITOJIb30BAaHUEM, HO U BO3MOXKHOCTBIO MOMYTHOTO MU3BJICUEHUS U3 HUX PsiJia PEIKHX
U PpACCEIHHBIX 3JEMEHTOB, JTOOBIYM YIrOJBHOTO METaHa, a TaKXKe MOJyYeHUs
YIOJABHOM MPOAYKIIMH C BBICOKOW JOOABICHHOM CTOMMOCTBIO B pE3yJbTaTe
TEXHOJIOTUYECKOU MepepadOTKH.

Kpome Ttoro, cdopmupoBamuch HeOONbIINE HWHHOBAIMOHHBIE  HUIIU
INPUMEHEHUsI YIS, B YaCTHOCTU B 00JIACTM HAHOTEXHOJOrui. VX wHccienyroT BO
MHOTHX CTpaHax, B nepByto ouepenp B CIIIA, EBpocorose u Kutae.

«MHpoMaliH» TOCTOSIHHO OTCJIEKUBAET pPAa3BUTUE HAYKH U TEXHUKH B
NEPEOBBIX YIVIEPOJHBIX MaTepuajax, B YaCTHOCTH TrpaeHax U HUX OKCHIAX,
rpadaHax, QysmiepeHax, HAHOYIJIEPOAHBIX TpPyOKax pa3HOM KOHPUTYpauud U
XUPaAIbHOCTH, HMHTEPKAJIMPOBAHHBIX TrpapuTax. OKCIEPThl OTMEYAIOT, 4YTO €CThb
CYLIECTBEHHBI CIPOC Ha OCOObIE YIJIEpOJIHBbIE BEIEeCTBA, HampuMep, B 00JacTu
YTJIEPOA-YIAEPOIHBIX KOMIO3UTOB ([yisi naitHepa MC-21 u apyrux JieTatesbHBIX
anmnaparoB, Uisl LEeHTpu(dyr no oOoramieHuro ypaHa u uszoronoB). [lpaBna, B
MHHOBALMOHHBIX YTIEPOJHBIX MaTepUaiax 3a4acTylo UCIONb3YIOTCS MPOAYKTHI ra3o-
u HedrenepepaOOTKU, a yroyib OONbIIEH YAaCThbIO HAXOAMUTCS B PE3EPBE, B MEPBYIO
ouepe/ib 3-3a HEYCTOMYMBOCTHU IO COCTAaBY M KAYECTBY.

Huxe wusnokeHsl MAaHHBIE JUIsl OTpaciieid, TIA€ TMoTpeOJeHue yris Ha
teppuropun PO mpeBbimaer | ThIC. T B TroJ WA HUMEET MEPCHEKTUBBI TAKOTO
noTpeOeHus B OyvKamiiee Bpems.
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1. Ucnosib30BaHMe yIJI HEMOCPEACTBEHHO /51 HEIHEPreTu4ecKoro u
HEMETAJIYPrU4ecKoro (KOKCOXUMHMYECKOro) HasHauenusi B Poccun

Nmeercst psin HampaBJICHWH BHE DHEPTETHYECKOTO, HEMETALTYPTHYECKOTO
npumeHeHuss yrius (tabmmma 1). Kak BugHO, 00muii oO0beM MOTpPEOJICHHUS] B ITHX

00acTAX B HACTOSIIIEE BpeMsl HaXOAUTCA Ha ypoBHE XXX MJH T.

Ta6auna 1: OcHoBHbIE HATIPABJIEHHUS UCIIOJIb30BAHUS YISl

H OueHounplii | O0beM HCIOJIB30BAHUS
anpaBJieHHe
p pacxon, Kr/t B P®, ThIC. T Bua yras Mapka
HCIO0JIb30BaHus
NPOAYKIHH 2018 2019

[Ipou3BoACTBO TIIMHO3EMA KaMEHHBIN T

[TpousBoacTBO (heppocIuraBoB KaMEHHBIN I, T

[IpousBoaCTBO 1IEMEHTA KaMEHHBIH CC I, T
aHTPALUT

[Tpon3BOACTBO COMBI pattt, T
KaMEHHBIH

. KaMEHHBIH,
[Tpon3BOICTBO KUpIIHYEH . A
OypbIii

B npousBojicTBe caxapa AHTPALUT

[[BeTHas MeTaTyprus AHTPALUT

DnekTpoaHo-rpaduToBas

poa pag aHTPALUT

TIPOTYKITHS

[Tpon3BOACTBO KpEMHUS KaMEHHBIN Jil|
aHTPaIAT

[Tpon3BOCTBO COPOSHTOB P M CC
KaMEHHBIH

IIpoune

Hroro

Hcmounux: «HMugomaiiny

IIpou3BoacTBO riIMHO3EMA

Hedenun, wumeromuii Takxke Ha3BaHWE DJIICOJHUT, TMPEACTaBIACT COOOM
ATIOMOCWJIMKAT Kanusi W HaTpus. HedenuHoBas pyJa akTUBHO HCIIONB3YETCS B
MIPOMBITIUICHHOCTH B TIPOIECCE MPOU3BOJICTBA ATFOMUHHUS, COJMBI, & TAK)KE CHIPhS IS
W3TOTOBJICHUSI  IIEMEHTA  BBICOKOKAYECTBEHHBIX  COPTOB. Tak,  Hampumep,
He(denmHOBbIE pyabl, JA00bBaeMble B KeMmepoBckol 005iacTv, MOMAaiarT B TOPOJ
A4YUWHCK, TIe B JaJIbHEHUIIEM HX IepepadaThIBalOT B TJIIMHO3EM JUIS MTPOM3BOICTBA
QTFOMUHUS, COJIBI, IIEMEHTA M TOTaIlIa.

[To cpaBHeHHIO C OOKCUTOM HE(EIMHOBBIE pPyABI M  KOHIICHTPATHI
XapaKTEPHU3YIOTCS OTHOCUTEIILHO HEOOJBIITNM COIEPKAHUEM OKCHA ATFOMUHUS (710
30%) mnpum BBICOKOM cojaepkaHuu KpemHezema (Oomee 40%). OngHako mpwH
KOMITJIEKCHON TepepaboTke HedEITMHOBOTO CHIPhS PAIMOHATBLHO MCIOJIB3YIOTCS BCE
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€ro COCTaB/SIOIIME M HapsAy C TJIMHO3EMOM I[OJY4arTcs CojAa, MOoTal u
BBICOKOKAYECTBEHHBIN 1IEMEHT.

Oto  nenmaer  mepepaboTKy — HEGEIMHOBOTO  ChIpbS  3KOHOMUYECKH
1[eJecO00pa3HOi, HECMOTpsi Ha CPaBHUTEIBHO HHU3ZKOE COJEp)KaHHUE B HEM
TJIMHO3EMA.

AO «PYCAJI Aunnck» (pUCYHOK 1) SIBISICTCS KPYIHEHIITUM TIPOU3BOIUTEIIEM
riMHo3eMa B Poceun.

Pucynok 1: AYMHCKHUIA IITMHO3EMHBII KOMOMHAT

HUemounux: AO «PYCAJI Auuncky

[IpennpusiTrie TPOU3BOAUT TIUHO3EM U3 HEPEINHOBOU PYAbl M U3BECTHSKA TIO
YHUKQJIbHOW  TEXHOJIOTWMH, pa3paboranHoi  Bcepoccuiickum  amOMHUHHEBO-
maraneBbiM HHCTUTYTOM (PYCAJI BAMHU). MomHocts komOunata — 1,0 MiH T B
rox riauHo3ema. [Ipumensercs MeTol cieKaHus pyAbl U U3BECTHSIKA C TOCIEAYIOIIEH
TUAPOXMUMHUYECKON mepepadoTKoil creka. Takke MPOM3BOAUTCS KaIbIIMHUPOBAHHAS
coza.

ITpon3BOACTBEHHBII KOMIUIEKC BKJIFOYAET:

- Jo6brya HedenunoBoi pyasl — Kus-1lanteipckuii HeenuHOBBIN pyaHUK.
- loOb1ua n3Bect — MazynbCKUil U3BECTHSAKOBBIM PYTHUK.

- Komruiekc o npou3BoACTBY IIIMHO3EMA.

- [{ex kaTbIMHUPOBAHHOM COBI.

JloOblua ToBapHON He(ETMHOBOM Pybl COCTABIAET OKOJIO 3,5 MJIH T B IO, a
100614 (DIIFOCOBOTO M3BECTHsIKA — 6,0 MJTH T.

[TpousBoactBenubie mokazarenmn OAO «PYCAJI AumHCK» CTaOWIbHBIE U
BKJIIOUYAIOT MPOU3BOJICTBO TNIMHO3EMA 0K0JIO 1,0 MJTH T (pUCYHOK 2).
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Pucynok 2: O6bém npousBoacrsa riiuHo3zéma AO «PYCAJI Ayunck»
B 2015-2019 rr., THIC. T
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Ipumeuanue: 3a 2019 2. oyenxa « Mngpomatiny
HUcmounux: «HUngomaiiny na ocnosanuu oannvix AO «PYCAJI Auuncky

AO «PYCAIJI Auunck» ucnionb3zoBai B 2018-2019 rr. XX muH T yris B roa. B
KaueCcTBE TEXHOJOTHYECKOTO KOMIIOHEHTA B IeuYax CIEeKaHUsi HEQEIMHOBOTO ChIPbS
npuMeHsIcs yroyib Mapku T (exerogHo XX MITH T).

OcuoBabIMM nOcTaBIMKaMu BeicTymnanu B 2018 r. OO0 «Pa3zpe3 Kunitzacckuii»
(XX miH T) 1 AO «Mexaypedne» (XX MITH T).

B 2019 r. mocraBku ocymectBuin AO «Cubantpamur» (XX mia T), AO
«Mexaypeube» (XX miH T), AO «YK «Ky3b6accpaspesyronby (XX miaa 1), OO0
«Paspe3 Kuitzacckuity (XX muH 1), OO0 «Pa3pe3 «bynrypckuii-CeBepHbrity (XX
miH T), OO0 «UUTK» (XX maa 1), OO0 «'O®D IIpokombeBckas» (XX MIH T) H
OO0 «CITK» (XX miH T1).

Taxxe AO «PYCAJI Aunnck» npuoOpetan nopsaka XX MIH T B ToJl Oyporo
yrast oT AO «CY3IK-KpacHosipck», mo-Buaumomy, 1 cooctBenHoit TOLI.

Y4uuThiBas 10O TOIJIMBA B CTPYKTYpEe CEOECTOUMOCTH TJIMHO3EMA, OJTHUM W3
NyTel CHW)XEHUs 3aTpaT Ha I[epelese CIEeKaHUus ChenrainucTel HHXeHepHO-
texHosornueckoro nentpa «PYCAJIA» BUIAT BO BHEApEeHHE 0oJiee JEHICBOTO YIIIs
Ha ocHOBHOM Tmipou3BoacTtBe. Ha AO «PYCAJI AuMHCK» TaKuM TOIUIMBOM MOTYT
ObITh  Mano3oiibHble  Oypble  yriau  KaHcko-AuuHckoro  OacceitHa.  OHu
XapakTepu3yrTcs Oojiee HHU3KOM  TEMJIOTBOPHOW CHOCOOHOCTHIO, BBICOKMMH
BJIQXHOCTBIO M COJACPKAHUEM JIETYYUX, HU3KOW 30JbHOCTHIO IO CPABHEHHUIO C
kamMeHHbIM  yriéM. [lonydeHHble  JaHHbIE  JJAOOPATOPHBIX  HCCIICTOBAHMIMA
CBHUJICTEJILCTBYIOT O TOM, YTO TMEPEXO]] Ha MbIICYTOJbHOE TOIJIMBO U3 OYphIX yriei
JUTSI TIeUEH CTIeKaHus 1aéT BO3MOKHOCTh paboTaTh 0€3 MOTepy MPOU3BOIUTEILHOCTH
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