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Excel - 84 Tbic.pybnen

4. NMpepctaButenbckasa - dpannesl dopmata PDF + Word + nepBu4Hble 6a3bl
B Excel + 2 9K3. neyatHOM BepcUM NOAMUCAHHbLIX, MPOLWNTLIX, C NOANUCHLIO
reHepanbHOro AupeKTopa W CKPEenseHHbIX nevaTtbld KoMnaHum - 89
ThbiC.pybnen

5. MakcumanbHas - pannbel dopmata PDF + Word + nepBuyHble 6a3bl B Excel
+ 2 09K3. nevyatHoOM BepcuMM NOAMUCAHHbIX, MNPOLINTLIX, C MNOAMNUCHLIO
reHepanbHOro ANPEKTopa 1 CKpenneHHbIX NeYyaTbio KoMnaHun + Npe3eHTauus,
N3roToBfIEHHAs Ha OCHOBAHMM AaHHbIX oT4yeTa B .ppt - 109 ThiC.pybnen

Otot otuer 61 moarorosieH 3kcmepramu OO0 «UI' «MHpoMaWH» UCKITIOUUTENBHO B Hemsix uHdopmanun. ComepiKamasicsi B HACTOSIIEM OTYETe
uH(opManys ObUIa MOJydeHa N3 HMCTOYHHKOB, KOTOpEIE, 110 MHEHHIO JKCIepToB MH(oMaiiH, SBISIOTCS HAaIeXHBIMH, oxHako MHdomaiin He
rapaHTUPYET TOYHOCTH U MOJHOTHI HH(GOPMAIIHH JUIs TI00BIX 1estel. MiHpoMaliH IPUIIOXKHIT BCe BOSMOXKHBIE YCUITHS, YTOOBI TPOBEPUTH JOCTOBEPHOCTD
MMEIOIIMXCS CBE/ICHHUIT, oKa3aTeneil 1 MHQOpMAaIy, COASPIKAIMXCS B HCCIEI0OBAHNUH, OAHAKO KIHEHTY CIIEyeT YUUThIBaTh HAIMYHE HEYCTPAHUMBIX
CIIO)KHOCTEH B IIpolecce IMONyYeHUs] HH(POPMAIWH, 3a4acTyI0 Kacarollelcsl HENpO3padHbIX M 3aKPhITHIX KOMMEPUECKHX OIepalii Ha pPBIHKE.
HccnenoBanue MOXXeT coiepkaTh JaHHbIE U HH(GOPMAIIHIO, KOTOPble OCHOBAHbI HA PA3IMYHBIX IPEAION0KEHUSX, HEKOTOPbIe U3 KOTOPBIX MOT'YT OBITh
HETOUHBIMH WM HEHONHBIMH B CHIIy HaIM4us W3MEHSIOIIMXCS U HEONpeleNeHHbIX coObITui u (akTopoB. Kpome Toro, B psie ciydaeB H3-3a
TIOTPEIIHOCTH NIPU OKPYIJICHHH, Pa3iH4nil B ONPENENeHNSX, TePMUHAX U X TOJIKOBAHWSX, a TAKXKe HCIIONH30BAHUS OOJBIIOTO YHCIIA MCTOYHUKOB,
JTaHHbIe MOTYT IOKa3aThCsl MPOTUBOpeYnBBIMU. VH(OMAH NpeanpuHsI Bce MephI Ul TOT0, YTOOBI He TOMYCTUTh OYEeBHIHBIX HECOOTBETCTBUH, HO
HEKOTOPBIE U3 HUX MOTYT COXPAHAThCA.

Mudopmanys, npeacrasieHHas B 3TOM OTYETe, HE JOJDKHA OBITh HCTOIKOBAHA, IPSIMO HIIM KOCBEHHO, KaK HH(pOpMAIWsl, CoJepIKalias peKOMEHIalnu
110 UHBECTHIMAM. Bce MHEHMS U OLCHKH, COZEpIKalliecs: B HACTOSIIEM MaTepHale, OTpakaloT MHEHHE aBTOPOB Ha JEHb ITyOIMKALMK U MOIEKAT
u3MeHeHuto 0e3 mpeaynpexaeHus. MHpomaliH He MPOBOAUT KaKy-THOO MOCIEAYIOIYI0 padoTy MO OOHOBJICHHIO, TONOJHEHUIO U M3MEHEHHIO
COJICp>KaHUs HCCIIEIOBAHMU ¥ IPOBEPKE TOYHOCTH JAHHBIX, COACPIKaIMXcs B HeM. MIH(oMaliH He HeceT OTBETCTBEHHOCTD 33 KaKHe-TH00 YOBITKY WIIH
yiep6, BOZHHKINHE B pe3yldbTaTe HCIIOIb30BAaHUS IIOO00H TpeTheill CTOpoHON HHGOpPMAIUH, COIAECpXKAIIEHCS B HACTOAIIEM OTdYeTe, BKIIOYAs
OITyOIMKOBaHHbBIE MHEHUS WIIH 3aKIIIOUYEHNUs], a TAKOKE IOCTIEICTBHS, BEI3BAHHbBIE HETIOMHOTO! IIpeICTaBIeHHON HH(OPMAIHN.

DTOT NOKYMEHT WM JTI00asi ero 4acTb HE MOXET PaclpoCTPaHsThesl 0e3 MUCBMEHHOro paspemenus MHbomaitH 1mbo THpaXHpOBaThCs JIIOOBIMU
crocobamu. 3aka3uuK MMeeT IPaBO IPOBOAUTH ayAUT (PKCIIEPTH3Y) HCCIEAOBAHUH PHIHKOB, MOMYYCHHBIX OT MCIIOMHHUTENS TOIBKO B KOMIAHUSX,
UMEIONINX YICHCTBO ACCOIMAINH MPOMBIIUICHHBIX —MapkeronmoroB [IPOMMAP  (http://www.prommar.ru) wix ciiamu  3KCIIEpPTHO-
cepTuduKanmonHoro cosera accormamuun [IPOMMAP. B npyrux ciydasx oTmpaBKa HCCIIEIOBAHMH Ha ayJIUT WIIH SKCIEPTH3Y TPETHHM JIHIAM
CUHTaeTCs HAapyIICHHEM aBTOPCKUX IIPaB.

Copyright © OO0 «HI" «Hngomaiiny.
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AHHOTALUA

Hacrosimuii oT4eT ABISETCS BTOPBIM M3JAHHEM HCCIICAOBAHMUS pBHIHKA
(hOpMOBaHHBIX OTHEYITOPHBIX U3JICIUNA U He(POPMOBAHHBIX OTHEYIIOPHBIX MaTEPHUAJIOB
B Poccun.

Hear wuccjeqoBaHusi — aHAIM3 POCCHMCKOrO phIHKA (HOPMOBAHHBIX
OTHEYIIOPHBIX U3IeTUI 1 He(pOPMOBAHHBIX OTHEYIIOPHBIX MaTEPHAJIOB, & TAKYKE CHIPbSI
JUISL IPOX3BOJICTBA OTHEYIIOPOB.

OO0beKTOM HCCIeN0BAHUSA SBISIOTCS (HOPMOBAHHBIC OTHEYTIOPHBIC U3ICTHUS U
He(hOpPMOBaHHBIE OTHEYIIOPHBIC MAaTEPHAITHI.

JlanHast pabGoTa sBisieTcs KaOMHETHBIM MccJeqoBaHueM. B kadectBe
HCTOYHUKOB HHGOPMANMU HCHOJIb30BATUCH, JaHHble Poccrtata, denepayibHOM
TaMOXKEHHOU CITyObl PD, oulMaIbHON CTAaTUCTUKY YKEJIE3HOIOPOKHBIX MTEPEBO30K
OAO «PX]I», nanHbIe TOJOBBIX U KBAPTAJIbHBIX OTYCTOB SMUTCHTOB IIEHHBIX OyMmar,
a TaKXKe MHTCPHET-CAUTOB MPEANPUATHUA-TIPOU3BOAUTEICH H  IOTpeOUTENeH
OTHEYMOPOB.

Xponousornueckue pamku ucciaegosanusi: 2010-2021 rr.; nporuos — 2022-
2030 rr.

I'eorpadus uccaenoBanus: Poccuiickas Oenepanus.

Otuer cocTout u3 7 yactei, comepkut 128 crpanwui, B Tom gucie 27 Tadwil,
20 pUCYHKOB | 2 TIPHIOKCHHUS.

IlepBas riaBa otyera COAEPKUT OOLIUE TAHHBIE 00 UCCIEAYEMOM NPOAYKIIUH,
B TOM YHCJI€ CYIIECTBYIOIINE BUbI U KJIACCU(PUKAIIMN OTHEYTIOPOB.

Bo BTOpoOi#i riaBe ordera omucaHa ceipbeBas 0a3za P® s mpowmsBojcTBa
OTHEYIIOPOB, a TAK)KE€ OCHOBHbBIC HANPABJICHUS TOCTABOK.

Tperbsi rjaBa oryeTa TMOCBSAIICHA aHATU3Y MPOU3BOJICTBA (POPMOBAHHBIX
OTHEYTOPHBIX M3/l 1 He(hOPMOBAHHBIX OTHEYIOPHBIX MaTepuasnioB B Poccuu. B
ATOM pa3feie NPUBEIEHA CTATUCTUKA MPOU3BOICTBA PA3JIMYHBIX BUJIOB OTHEYIIOPOB B
2010-2021 rr., olieHEeHa peTMoHaAIbHAS CTPYKTYpa MPOU3BOJICTBA, TPUBEICHBI TaHHBIC
00 o0beMax W CTPYKType TMPOU3BOJCTBA OTHEYMOPHBIX H3CIMA Ha BEIYIINX
POCCUNCKUX TpeAnpusTUsx. Takxke B pasliesie MPUBEAECHO OIMUCAHHE TEKYIIEro
COCTOSIHUSI W TIEPCHEKTHB Pa3BUTUS OCHOBHBIX POCCHMCKMX MPOU3BOJIUTEINEH
OTHEYTIOPHBIX M3JIeNUi, BKJIOYasl JaHHbIE O BPEMEHU MPUCYTCTBUS HA PBIHKE,
CTPYKTYp€ COOCTBEHHOCTH; UCTOUYHUKAX CBIPhs; MOIITHOCTSIX, 00beMaxX MPOU3BOACTBA
M aCCOPTHUMEHTE BBIMTYCKAEMOUN MPOJYKIMH; IUIAHAX IO Pa3BUTHUIO MPOU3BOJICTBA;
OCHOBHBIX MMOTPEOUTENAX.

B d4erBepToO#i ri1aBe OTYETa PACCMOTPEHBI BHEIIHETOPTOBBIE OIMEPALMU C
orHeynopHbeiMu u3nenusmu u marepuaiamu B 2010-2021 rr. IIpuBenens! nanusie 00
o0BeMax 3KCIopTa ¥ UMITIOPTa UCCIEAYEeMON TPOYKIIMN B HATYPATHHOM U JICHE)KHOM
BbIpakeHnn. OrieHeHa reorpadudeckas CTpyKTypa nocTaBok. [IpuBeaeHs! qaHHBIE 00
oO0beMax ¥ HaMpaBJEHUAX TIOCTABOK OTHEYMOPOB BEAYIIUMH POCCHUHUCKAMU
AKCHOpPTEPAMU U UMIIOPTEPAMHU 3TOU MPOAYKIUU.
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B nsATOoM riaBe ordera mnpoBeAeH LeHoBoW aHanu3 B 2010-2021 rr.
PaccMoTpeHa quHaMuKa M3MEHEHHS LIEH Ha OTHEYIOPHbIE M3JCNHS W MaTepualibl
POCCHIICKOTO TMPOM3BOJCTBA U II€H HAa OSKCHOPTUPYEMYIO M HUMIIOPTUPYEMYIO
MPOIYKIIHUIO.

IlecTass rjaaBa oTYeTa TOCBSIICHA aHAJIU3y MOTPEOJICHUS OTHEYHOPHBIX
u3aenuit u matepuanioB B Poccuu B 2010-2021 rr. B aToM paszzaene npuBeneH OanaHc
MIPOU3BOJICTBA-MIOTPEOJICHUST OTHEYIIOPOB B CTpaHE, OLEHEHbI OTpacieBas W
perroHaIbHas CTPYKTYPHI MOTPEOJICHUS UCCIAEAYEMON TTPOTYKITHH.

Ceapmasi 1J1aBa OTYETa COJEPXKUT MPOTHO3 TMPOW3BOJICTBA U TOTPEOJICHHS
POCCHIICKOTO phIHKA orHeymopoB Ha nmepuox 2030 T.

B IlpwiokeHUsIX K OTYETY yKa3aHa KOHTaKTHas WMH(OpMAIMS POCCHICKUX
MIPOU3BOAMTEIICH U TOTPEOUTENICH OTHEYTIOPOB.

OTnMuuTensHOM 0COOEHHOCTHIO JaHHOT'O OT4YCTa ABJLICTCA TO, YTO B HCM
PaCCMOTpPCHA ChIPpbCBAsA baza HJI IIPOU3BOACTBA OTHECYIIOPOB B Poccun.

[eaeBass ayauTOPUs UCCACIOBAHUSA:

- YYaCTHUKU PhIHKA OTHEYOPHOM MPOAYKIIMH — IPOU3BOIUTEIH, TOTPEOUTEH,
Tpeuaepsl;

- IOTEHUHAJIbHBIE NHBECTOPHI.

[Ipenyraraemoe nccaea0BaHME MPETECHAYET Ha POJIb CHIPABOYHOI0 NMOCOOMS IS
CIIy’)kO MapKeTHHTAa M CIICHHAJIMCTOB, NMPHHUMAOIINX YIPaBICHYECKHAE PEIICHU,
paboTaIMKX HA PHIHKE OTHEYIIOPOB.

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ten. +7 (495) 988-1123 9
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BBenenue

Or"eynopamMu  Ha3bIBalOT HEMETAUNIMYECKUE MaTepuainbl ¢ U3JENHs,
U3TOTOBJIIEMbIE MPEUMYIIECTBEHHO HA OCHOBE MUHEPAJIBHOTO ChIPhs, 00JIa1alolye
OTHEYNOpHOCThIO He Hmxke 1580 °C, mpenHa3sHayeHHbIE 7S KCIOJIb30BAHHS B
YCIIOBUSIX BBICOKMX TEMIIEpaTyp B Pa3jIMYHBIX TEIJIOBBIX arperarax U yCTpONCTBax
JUTSI 3aIUTHI OT BO3JICUCTBUS TETUIOBOM SHEPTUH U arpECCUBHBIX PEareHTOB (Ta30BbIX,
KUIKAX, TBEPABIX). OTIMUNTETLHOE CBONCTBO OTHEYIOPOB — COXpPaHECHHUE (POPMBI
o0ObeKkTa ® (YHKIIMOHAIBHBIX XapPAaKTEPUCTUK TPHU JIFOOBIX, JaXe CaMbIX
AKCTPEMANIbHBIX TeMIEpaTypax.

Or"eymopsl  MOAPA3ACISIOT Ha (OPMOBAaHHBIE OTHEYNOPHBIC U3IETHSI
(XapakTepu3yloTCs ONPENECICHHON TreoMeTpudeckoil QopMoil ©  pa3Mepamu,
HarpuMep, KUprnudd, (acoHHBIC W KPYMHOOJIOUYHBIC HM37Aeius) U HehOpPMOBAHHBIC
OTHEYTNOpHbIE MaTepUabl (IIOPOIIKH, MACChI, CMECH JIJIsl OETOHOB), MPUMEHSIEMbIE JJI5
MPOBE/ICHUS] METAJUTYPrUYeCKUX MPOIecCcOB (IJIaBKa, OTXKUT, O0XKUT, UCIAPEHUE U
JTUCTWIUIALMS), KOHCTPYMPOBAaHUS I€uel, BBICOKOTEMIIEPATYPHBIX arperaTtoB
(peakTopsl, IBUTATENN, KOHCTPYKIIMOHHBIC AJIEMEHTHI U Jp. ).

OcHOBHOIT 00bEM OTHEYIIOPHBIX U3/IeNIMI U MaTepuasoB B Poccuu B mocnennue
roJibl TPAJULIUOHHO MPUXOAUJICA Ha JOJII0 METALUTYPTHYE€CKON MPOMBIIUIEHHOCTH —
CyMMapHO Okojo //% obmepoccuiickoro mnorpedieHus. B ToM uucie Ha A0JHO
NPEANPUATAA YEPHOW METAUTyprud mnpunuiocb okojo 70%  motpebneHwms
OTHEYNOPHBIX H3Aenuil. Bropoe MecTto mo odbemMaM MOTpeOIEHUS 3TOM MPOLYKIUU
3aHMMajla XAMHUYECKas MPOMBIIIIEHHOCTh — OKOJO 9%. Ha Tperbe mecTo BBIILIO
MaIIuHOCTpOeHHUE ¢ AoJiel 0koi0 6%. [Toutn 3% ot 0bIeoTpacieBoro NOTpeOICHUS
OTHEYTIOPHBIX HW3ACIUM M MaTepuajioB MNPUXOAWIOCH HAa JOJK0 IEMEHTHOU
MPOMBITIUIEHHOCTU. O0BbeM TOTPeOICHUST OTHEYHMOPHBIX H3ICIUM MPEATPUATHIMU
CTEKOJIbHOU MPOMBIIIUIEHHOCTH COCTABJISIT OKOJI0 2%.

OrneynopHble MaTepuUalibl OTJIWYAIOTCS TOBBIIMIEHHON MPOYHOCTHIO IpHU
BBICOKHMX TEMIIEpaTypax, XUMUYECKON HHEPTHOCTHIO. I10 cocTaBy — 3TO KEpaMUUeCcKue
CMECH TYTOIJIABKMX OKCHUJOB, CHJIMKAaTOB, KapOWJOB, HUTPUAOB, OOPHUIOB,
MPUMEHSIOTCS 111 00IUIIOBKH ((yTEpOBKH) TOMEHHBIX U APYTHUX MeUei JUIsl TUTaBKHU,
00ura, UCTIapeHus, TUCTILISAINNA METAJUIMYECKUX U HEMETAJUTMUYECKUX DJIEMEHTOB.

Jlns  u3rotoBiieHUs: (OPMOBAHHBIX OTHEYHOPHBIX H3ACIUN HCIOIB3YIOT
pa3zHoOOpa3Hble TEXHOJIOTUU U Tpoliecchl. [Ipeobnanaromeii SBISETCS TEXHOJIOTHS,
BKJIIOYAIONIasl  MPEABAPUTENIbHYIO  TEIUIOBYIO  OOpabOTKy UM HM3MEJIbYCHHE
KOMIIOHEHTOB, TMPUTOTOBJIEHUE IIUXT C J00ABJICHUEM IUIACTU(DUIIMPOBAHHBIX
COCTaBJIIONINX, (DOPMOBAHUE M3 HUX HU3JICTUNA MPECCOBAHHEM HAa MEXaHWYECKUX U
TUJIPABIIMYECKUX TIPECCaX WM DKCTPY3MEU C TMOCHEAYIOIEH HOMPECCOBKOM WIIN
JUTHEM, OOKUT B TYHHEJIBHBIX, PEXKE B MEPUOANUECCKUX U Ta30KaMEPHBIX Medax JJis
MOJTYYEHHUS 338JJaHHBIX CBOMCTB MaTepHaa.

B o6mem Bume mporiecc mpon3BoacTBa (POPMOBAHHBIX OTHEYNOPHBIX W3/IETUI
MPECTABIICH HA PUCYHKE 1.
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Pucynok 1. Cxema npou3BoaAcTBa (p)OPMOBAHHBIX OTHEYIIOPHBIX HU3/1eTHil
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Hcmounuk: 0030p HAyuHO-MEeXHUYECKOU Tumepanmypol
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Buabl u ki1accupukanmsa OrHeynopos

OrueynopHyo NpoayKIHI0 MOXKHO pa3/IenTh Ha ABa OOJIBIINX Kiacca:

— (opmoBaHHbBIE OTHEYNOPHBIE U3ICIHS;

— He(pOpPMOBAaHHBIE OTHEYTIOPHBIE MATEPUATIBI.

DopmosanHbvle 02HEYNOpHbLE U30eUs

bonpmmacTBO  (80-85% 0T oO0OIIEro 4mciia) OTHEYNOPHBIX MaTepuaioB
oTHOCATCA K ¢opMoBaHHBIM. OHU HUMEIOT GopMmy Opycka (Mapaienenunesa), 4yTo
yI0OHO TIpH OOJTUIIOBKE U (PyTEPOBKE TETNIOBBIX arperatoB — HAIPUMEP, BHYTPEHHUX
CTEHOK JJOMEHHBIX TeUel U CTaJepa3IMBOYHBIX KOBIIEH. DOpMOBaHHBIE OTHEYIIOPHI
MO>KHO IPUMEHATH JUIsl GyTEPOBKH JHOOBIX IPUOOPOB M YCTAaHOBOK, pab0Ta KOTOPHIX
IpeanosaraeT KpuTH4eCcku Boicokue temrepatypsl (ot 500 rpagycoB Llenscus). Onun
xopoud Tpu (GyTEPOBKE JIETOK OKCUTC€HOKOHBEPTEPOB (KUCIOPOJHBIX), KOBIIEH,
UCTIONB3YEMBIX TPHU CTANCNNThE, CTAlEePa3TMBOYHBIX CTAaKaHOB U IIMOEPHBIX
3aTBOPOB.

dopMoBaHHasE  OTHEYMOpHAas  MPOAYKIUS  XapaKTepU3yeTcss  OOoJbIION
UHEPTHOCTHIO, B €€ COCTaB BXOJAT KEPAMUUYECKUE NMPUMECU TYTOIUIABKOTO OKCHUAA,
CWJIMKaTa, HUTpUaa, oopuaa aubdo okcuna. OTHEYNOPHOCTh JOCTUTaeTcs Ojaroaaps
yraepoay (C) — uist 3TOTO HCHOJIB3YETCSl KaMEHHOYTOJIBHBIN KOKC JIMOO YMCTBIN
rpadur.

Hegpopmosannvie ocneynopnvle mamepuani

B otnnune ot popMOBaHHBIX OTHEYTIOPOB 3TH MaTepPHAIIbl UMEIOT BH/T IIOPOIIKA
aub0 Menkol ¢pakiuu, MOIYy4YarTCs METOJAOM OOKHWra MarHe3utra W Jpyrux
MarHMeBBIX COeAMHEHHMU. WX xapakTepusyeT Kynaa OoJiee BBICOKas OTHEYMOPHOCTH
(mpu onpenenéHHbIX cBoicTBax nmopoika — 10 3000 rpaxycoB Lenbcust).

OcHoBHass cdepa uUX NOpPUMEHEHUS — OOYCTPOMCTBO U TEXHUYECKOE
oOcimyxuBaHHe paboYMX 30H CTAJCIUIABIIBHBIX M HArpeBaTENbHBIX MEYeii-TOMEH.
OrHeymnopHble MaTepuaibl HE3aMEHHMbI Mpu (yTEpOBKE TMedeil, CTaJIeIUTEHHOTO
0o0OpyZ0BaHUsl U APYyrux NpuOOpoB, paboune TemMmeparypbl KOTOPBIX OTHOCSTCS K
pa3psiny oco0o0 BbicokuX. HeopmoBaHHbBIE OrHEYNOPHI MCHOIB3YIOTCS 11 PEMOHTA
nevyeil 1 OPMOBKH TOTOBBIX OTHEYTIOPHBIX OPYCKOB.

B cootBerctBun ¢ I'OCT 28874-2004, orneymnopsl KiIacCU(UIUPYIOT TIO
o0ITUM, CIIEITUATBHBIM U CTICIUATLHBIM JIOMOJIHUTEIbHBIM PU3HAKAM.

K o0muM npusHakam OTHOCST:

— XHMHKO-MUHEPAbHBIM CcOCTaB (MacCOBYIO [OJIIO  OMPEIEISIONIETO
XHMHYECKOTO KOMITIOHEHTA);

— OTHEYIIOPHOCTB;

— TIOPUCTOCTH;

— 00J1aCTh MPUMEHEHUSI.

K crienmanbHBIM MpU3HAKAM OTHEYNOPHBIX M3ICIUNA OTHOCST:

— C1oco0 TepMHUYECKO 00pabOTKU:

— THUTI CBSI3KU;

— cnioco0 ¢hopMOBaHHS;

— ¢opMy U pazMepsl (C y4€TOM MACChl);
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— croco0 AOMOIHUTENBHON 00pabOTKH.

K cnenuanbHpIM pu3HaKaM He()OPMOBAHHBIX OTHEYIOPOB OTHOCSIT:

— Ha3HAYCHHE;

— THII CBSI3KH;

— MaKCHMAaJIbHBIN pa3Mep 3epeH;

— (U3MYECKOE COCTOSIHHUE TIPU TTOCTABKE;

— TEPMHUYECKYI0O U JONOJHUTEIbHYI0 00pabOTKy, Halu4ue J100aBOK,
TEMIIEpaTyPHbIC yCIIOBHS TBEPJCHHS, OCHOBHBIC CITOCOOBI YKJIAJIKH, YIUIOTHCHUS H
HAHECEHUS JIJIsl OTICIBHBIX TPYII OTHEYIOPOB.

K cnenmanbHBIM TOTIOTHUTEIEHBIM TIPU3HAKAM OTHOCSIT:

— Hanmmure AeIOKYIUPYIONMEeH T00aBKU U CIOCO0 YKIIAIKH JIsl OTHEYTIOPHBIX
OCTOHOB;

— KaXYIIyIOCS IUIOTHOCTh, MAaKCHUMAILHYIO TEMIIEpaTypy IPUMEHEHUS,
CTPYKTYPY JJIS TEIUIOM3OJIAIMOHHBIX (JICTKOBECHBIX) OTHEYIMOPHBIX W3JCIHNA U
OTHEYIOPHBIX BOJIOKHUCTHIX MaTEPHAJIOB.

Knaccuguxayua ozneynopoe no oouium npusnaxkam

Ilo xumuko-munepanvnomy cocmagy OTHEYHOPBI MOAPA3AEIAIOTCA HA TUIIBI U
rpynnsl  (Tabmuna 1), npuyeM  KIACCU(UKALMOHHBIM  MPU3HAKOM  SIBIJISAETCS
COJEPKAHME OCHOBHBIX KOMIIOHEHTOB B COCTaBe MaTepuajga OTHEyIopa.
MuHepanbHblii COCTaB ONpeeseTcss (PU3NKO-XUMUYECKONW MPUPOJIOH HCXOIHOIO
ChIpbS M MOKET OBITh MCIOJB30BaH ISl OLUEHKH XUMUYECKON YCTOMYHMBOCTH U
COBMECTUMOCTH OIHEYIIOPOB.

Ta6auua 1. Knaccugukanus oraeynopoB o XMMHKO-MHHEPAJIbHOMY COCTABY

Komnonen | Codepicanue,
Tun I'pynna m %
13 KBApLEBOr'O CTEKJIA SiO» > 98
KpeMHesemHCTbIe JIMHACOBBIE S!Oz >93
IIMHACOBBIE ¢ JOOaBKaMU SiO; 80-93
KBapIICBbIC SiO2 85-93
MOJTYKHCIIbIE AI.203 10-28
SiO; 65-85
IIIAMOTHBIC Al;O3 28-45
MYJUIMTOKPEMHE3EMHUCTBIE Al;O3 45-62
AJTIOMOCHJINKATHBIE H MYJUTUTOBBIE Al;O3 62-72
TJIMHO3EMHCThIE MYJUIMTOKOPYHIOBbIE Al;O3 72-95
13 TIIMHO3EMOKPEMHE3EMHICTOTO AlLOs 40-90
CTEKJIa
KOPYHJIOBBIE Al,O3 >90
KOPYHJIOBBIE C JT00aBKaMu Al,O3 > 85
Boicokomarne3uajbHble MIEPUKJIIa30BbIC MgO >85
eprKIa30QOPCTEPHTOBBIE MgO 65-85
Marne3uajibHoO- SiO» >7
CHJINKATHBIE (opCTepHTOBHIE MgO 50-65
SiO; 20-45

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; ten. +7 (495) 988-1123 13



mailto:info@infomine.ru

0630p pvinka 02Heynopos u coipbs O ux npouszsoocmea 8 Poccuu

Tun Ipynna Komlr;oueu Codepg/:)cauue,
MgO 40-60
(OpPCTEPUTOXPOMHUTOBBIC SiO; 15-30
Cr203 5-15
MgO > 60
MIEPUKITA30X POMHUTOBBIE Cr03 420
MgO 40-60
XPOMUTOIIEPHUKIIA30BHIE Cr03 1530
MgO >40
XPOMUTOBBIE Cr03 >30
Marsne3uajbHO- MgO 56—85
[HITHHETHIHBIC MIePHUKITA30MITTUHEIIUTHBIC Cr203 5-20
Al203 <25
MgO >40
MIePHUKITA30MIITUHEIbHBIC AlLOs £ 55
MgO 25-40
IITITUHEITbHBIC ALOs 5570
MgO 50-90
MIEPHUKITA30U3BECTKOBBIC CaO 1045
Marne3unajabHoO- TIePUKIIa30U3BECTKOBBIC MgO 35-75
H3BECTKOBbIE CTAaOMIM3UPOBAHHBIC CaO 15-40
MgO 10-50
M3BECTKOBOIIEPHUKIIA30BbIE CaO 45-85
Al>O3 > 65
I'IMHO03eMOM3BECTKOBBIE | AFOMUHATKAIBIUEBbIC CaO 735
H3BecTKOBBIE U3BECTKOBBIE CaO >85
KOPYHIOXPOMOKCHUIHbBIE €205 >-50
Al2O3 50-90
Xpomucreole Cr203 50-90
XPOMOKCHAKOPYHIOBBIE AlLOs 10-50
XPOMOKCHIHBIE Cr203 >90
OKCUJIOIIUPKOHHUEBBIE ZrO; > 85
ZrO; 20-85
0a1/1eIEeuTOKOPYHIOBBIE ALOs <65
ZrO; >50
IIUPKOHOBBIE 5i0, TS
. ZrO; 5-50
KOPYHIOKCH IITUPKOHHIA- Si0, <10
IupKOHHCTBIE CUIIMKATHBIC AlLOs 36_ 95
KOPYHIOXPOMOKCHIIIUPKOHH- 2102+ S0 10-50
CHJTMKATHBIE é‘|283 18'28
1203 -
MEePUKIIA30KCUIIUPKOHUI - 0 < 30
CUJIUKATHBIE I\S/II go(; i gg
rpadUTHPOBAHHBIE C ; 95
Yraepoaucrbie JrONbHEIE C > 60
C <20
Oxcuaoyriepoaucrbie KpEeMHE3eMyTIEPOANCTHIE 5i0, =80
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Tun Ipynna Komlr;oueu Codepg/:)cauue,
[IaMOTYTJIEPOJIUCTHIC ¢ < 40
Al>,O3 <40
ATIOMOYTJIEPOIUCTHIC ¢ <40
Al2O3 >40
. C <40
KOPYHAOKapOMAKPEMHHUI- ALOs 60-80
YTICPOUCTHIC :
SiC 5-15
C 2-40
MIEPUKIA30YTIEPOAUCTHIE MgO > 60
C 2-40
UIMHHEIbHOIePUKIIA30- ALOs 20-60
YTJIEPOAMCTHIC
MgO > 30
MIePHUKITA30MIITUHEILHO- S =5
>
yIIEPOAUCTHIE ':\/Il;%?’ = 28
C 2-40
ATFOMOIIEPUKIA30YTIEPOIUCTHIE Al;0O3 > 60
MgO 2-30
C 2-40
MIePUKIIa30U3BECTKOBO- MgO 20-90
YTJIEPONCTBE Cao ~10
C 2-40
M3BECTKOBOYTJICPOAUCTHIE MgO <40
CaO >50
KanG KapOUJIKPEMHHUCBBIC SiC >70
APOWIKPEMIHEBLIC KapOUIKPEMHHICOIEPIKAIINC SiC 15-70
BeO, okcunst P33, Y203, Sc203, SnO2, HfO,
Oxcuanbie U Jp. OKCHJIbI, TBEP/bIE PACTBOPHI U CMECH HA| >97
WX OCHOBE
Kucsopoacogepxamme CUAJIOHBI, OKCHHUTPHUIBI, OKCUKAPOUIBI U JIP. >97
HUTPUJIBI, OOPUABI, KAPOUIBI, CHIIUIIUIBI U JIP.
Beckuciopoaubie OECKUCTOPOAHBIE COSAMHEHUST KpOME >50
YTIEPOAUCTHIX

HUcmounux: OI'VII « Cmanoapmungpopm»

[lo cmenenu oeneynopnocmu (CIOCOOHOCTH TPOTHUBOCTOSTH JEHCTBUIO
BBICOKUX TEMIIEPATYP) BBIAEISIOTCA TPU IPYIIbI OTHEYNIOPOB, KOTOPbIE TPUBEAECHBI B

Tadymie 2.

Ta6auna 2. Knaccudgukanus orueynopoB Mo cTeneHu OrHeynoOPHOCTH

Tunot uzoenuii Ozneynopnocms, °C
CpeaHEN OrHEYIOPHOCTH ot 1580 no 1770
BBICOKOW OTHEYIIOPHOCTH cepie 1770 no 2000
BBICIIEN OTHEYIOPHOCTH cebiie 2000

Ucmounux: @I'YII « Cmanoapmungopmy»
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[To mopucTOCTH BBIAENACTCS HECKOJBKO TPYIMI OTHEYMOpoB. B codeTanwuu c
XAMHKO-MUHEPATBHBIM ~ COCTAaBOM  TIOPUCTOCTh  OMPEACNSET XUMUYECKYH) U
OPO3MOHHYIO CTOWKOCTh OTHEYIIOPOB B YCIOBHUSX BO3JCHCTBHS Ta30B, MapoB,
pacriaBoB. OT Bua, oObemMa MOp, WX BEIUYUHBI M PACHpPENEICHUs MO pa3Mepam
3aBHCSAT MEXaHWYECKHE CBOWCTBA, TEIUIONMPOBOJAHOCTh M Ta30MPOHUIIAEMOCTD
OTHEyIopoB (Tabsuia 3).

Taﬁ.lmua 3. Knaccm])mcaunﬂ OTHEYIMOPOB IO CTENNCHHN NMOPUCTOCTH

Tunot uzoenui Hopucmocmv, %

OmMKpbuImas oowan

0c000 MIOTHBIE <3

BBICOKOIIJIOTHBIC 3-10

MTOBBIIICHHO - TJIOTHBIC 10-16

YIUIOTHEHHBIE 16-20

CPeIHETUIOTHBIE 20-30

HU3KOILJIOTHBIC 30-40 <45

BBICOKOIIOPUCTBIE 45-75

YJIbTPanlOPUCTHIE >75

Hcemounuk: @I'VII « Cmanoapmurngpopm»

B 3aBucumocTH OT obOnacmu npumeneHus pa3inyaloT OTHEYNOPbI OOIIEro u
CHEIMAIbHOTO Ha3HAYCHUS (JIJ1s1 OTPEIETICHHBIX TEIUIOBBIX arperaToB U yCTPONCTB).

I(Jlaccu¢ul<auuﬂ OZHEYNOPOB nO cneuuaibHbiM nPpU3IHAKAM

[lo cnocoby mepmuueckou 06pabomku OTHEYNOPHBIE U3ACIUS MOAPA3ACIIIIOT
Ha CJICYIOLINE BUIBI:

— 0€300KuroBble — MPUOOpETAIOLIUE 3aJaHHbIE CBOMCTBA MPHU TEMIIEPAType
OKPYXaIIIEH CPEeIbl;

— TepMooOpaboTaHHble — TpUOOpeTaroNue 3aJaHHbIE CBOWCTBA IMpHU
temmneparype 10 800°C;

— 000XOKEeHHBIE — MpuoOpeTaroliee 3aJaHHbIe CBOMCTBA NPHU CHEKAHWH B
npoliecce Bo3aeicTBus temmeparypsl Boiiie 800°C;

— MJIABJICHOJMTHIE — TOJy4YaeMble MPU TBEPJACHHUH paciliaBa, 3aJUTOTO B
dbopmy, Npu €ro OXJIakKACHUU.

B 3aBECHMOCTH OT muna c6s3ku BRIACISIIOT ABE TPYIIITHI OTHEYTOPHBIX H3CITHIA
Ha OPraHUYECKUX M HEOPTAHMUECKHUX CBsI3Kax (Tadsuia 4).

Taoauua 4. Kinaccupukanus OrHeynopoB 1o THILY CBA3KH

I'pynna uzdenuii Tun ceasku Ilpeodnadarowiuil npoyecc ceasvlieanus
KepamuyecKas criekanue npu temrepatype cBbimie 800°C
TUTABJICHOJINTAS TBEPJICHUE pacIuIaBa MPH OXJIAKICHUN
Ha HEOPTaHWYECKUX peaklMy B3aMMOJIEUCTBHUS C BOJOM MpHU
TUpABIAYECKas .
CBSI3Kax TEeMIIEpaType OKPY>KArOIIEH CpeIbl
peaklMy B3aUMOJCHCTBUSL C pPacTBOPaMHU
XUMUYECKas
docdaros, XJIOPUJIOB, cynbdartos,
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I'pynna uzodenui Tun ceas3ku Ilpeobnadarouuii npoyecc céa3vl6anus
HIEJIOYHBIX CUJIMKATOB WIIM JAp. COJIEH IpH
teMriepatype He Boitie 800°C
Ha OPraHUYECKUX YTJIepOIUCTas, MoJIMMEpU3aIusl, MOJIMKOH/ICHCALIHS,
CBS3KaX HJIEMEHTOOPraHnyeckasi | KOKCOBaHUE

HUcmounux: @I'VII « Cmanoapmungopmy

[To cnocoby ghopmosanusa oraeynopsl pa3aessitoTCs Ha CISAYIOIUE TUIIBI:

Tadauua 5. Kinaccugukanus oraeynoposB no cnocody (popmMoBaHus
Tunot uzoenui Xapaxkmepucmuxa uzdenus
noJrycyxoro (hopMOBaHUs OTHEYIIOPHOE H3JICJIHe, N3TOTOBJICHHOE
MIPECCOBAaHUEM TOJIYCYXOM MOPOIIKOOOpa3HOM
OTHEYIIOPHOH ()OPMOBOYHOI MacChl (B TOM YHCIIC
M3TOTOBJICHHOM M3 IJIABJICHBIX MaTEPUAJIOB)

IUTACTUYECKOro (hopMOBaHUS OTHEYIIOPHOE U3/1eIHe, U3TOTOBJICHHOE (HOPMOBAHUEM
IJIACTUYHOW OTHEYNOPHON (POPMOBOUHOM MACCHI
rOpsiYeNpeCCOBAHHBIE OTHEYIIOPHOE U3/EJINE, U3TOTOBICHHOE U3

OTHEYIIOPHOH ()OPMOBOYHON MaCChl, OJIBEPTHYTOE
TEpPMUYECKOI 00paboTKe B IPOLECCE NPECCOBAHUS
JINTBIE OTHEYIIOPHOE U3JIENHNeE, U3TOTOBJICHHOE u3
OTHEYIOpPHOHM (hOPMOBOYHOI Macchl, HaxoAsMIeics B
JKUJKOTEKY4EM COCTOSIHUM, METOJOM IIIMKEPHOTO
JIUThS] WU JINThS NIOJ1 JABJICHUEM

TJTaBJICHOJIUTHIE OTHEYIOPHOE U3JeNne, ModydaeMoe Ipyu TBEPACHUN
pacriuiaBa, 3aIMTOro B (hOpMy, IIPU €ro OXJIKICHUN
BUOPOJHTHIE, B T.4. OETOHHBIE OTHEYIOPHOE U3/IeNIe, U3TOTOBICHHOE U3

OTHEYIOPHOH ()OPMOBOYHOI MACChI, B TOM YHCIIE
OETOHHOM, 1I0J] BO3/ICHCTBUEM MEXaHUYECKHX
KoJie0aHut

[IUAJICHBIE OTHEYIIOPHOE U3JIEJINE, U3TOTOBIECHHOE U3
€CTECTBEHHBIX IT'OPHBIX IOPOJI WU MPEIBAPUTEIBHO
U3TOTOBJICHHBIX OJIOKOB C MCIIOJIb30BaHUEM
pPEXYIIEro NHCTPYMEHTA

TpaMOOBaHHbIE OTHEYIIOPHOE U3JIEJINE, U3TOTOBIECHHOE U3
OTHEYNOPHON (POPMOBOUYHOM MACChI, B TOM YHUCIIE
OETOHHOM, 1I0J] BO3/IeHICTBHEM MHOTOKPATHBIX Y/1apOB
T10 €€ MIOBEPXHOCTH

Hcmounux: @I'VIT « Cmanoapmungopm»

B 3asucumocmu om ¢hopmwi, pasmepoé u maccel OTHEYNOPHBIE W3JETUSL
MOJIPA3JIEISIOT CAEAYIOINM 00pa3oMm:

— TpSIMOYTOJIbHBIE, B TOM YHCIIE HOPMajbHBIH KHUpPIOUY C pa3Mepamu
230%x114x64 (65) MM mu 230x114x76 (75) mMwm;

— (bacoHHBIE TTPOCTOM, CIOKHOM M 0CO00 CIIOKHOW KOH(PUTYpaAlUU C YYETOM
rabapuTHBIX pa3MepOB, MACChI, TOJIIUHBI IPECCOBAHUS, POPMBI, HATUYHS HIIEMEHTOB
CJIIOHOCTH (T1a30B, LIYHTOB, YIiayOJEHUM, CKBO3HBIX OTBEPCTHM MOCTOSHHOTO U
MIEPEMEHHOTO CEUEHUH, HEMPSAMBIX IBYTPAHHBIX U TJIOCKHUX YTJIOB, KPUBOJIUHEHHBIX
MOBEPXHOCTEH, YKcCia rpaHel OOoJIbIIIe MECTH U T.11.);
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— PYJIOHHBIE, JINCTOBHIE;

— JJIMHHOMEPHBIE — JJIMHOM CBbIlIe 450 MM;

— MEJIKOIITYYHBIE — MacCoi He Oojiee 2 KT;

— Onounble — Maccoi cBalme 25 1o 1000 Kr BKIIIOY.;

— KpyrnHoO10uHbIe Maccoi cBaimie 1000 kr.

B 3aBucumMoctH 0T cmoco0a JOMOJHUTEIBHOM OO0pabOTKHM OTHEYIIOPHBIC
W3JIeNIUsl TIO/PA3ACISIIOT Ha MPONHUTaHHBIC, TJIa3ypOBaHHBIC, KACCETHUPOBAHHBIC U
MeXaHU4YeCcKu 00paboTaHHbIE.

Kpome mepedncieHHbIX BBINIE, 3HAYUMBIM KIACCU(DUKAITMOHHBIM MMPHU3HAKOM
TaK)Ke SIBJISIETCS BUJ OTHEYIIOPOB: hopmosaHuvie 02Heynopbl — U3ACIUs, UMEIOIIIE
OTpe/ieNICHHbIE TEOMETPUUECKYIO (POpPMY U pa3Mepsl, U HepopmosarHvie 02HEYNOPbl —
CyXH€ WM MOJYCyXHe MOPOIIKOOOPa3HbIE MACCHI PA3IMYHON CTENEHU U3MENbYEHHUS,
MEpTENU OTHEYTIOPHbIE, a TAKKE MIACTUYHBIE MACCHI U )KUJIKUE CMECH.

N3 HedopMOBaHHBIX OTHEYNOPOB BBIMOJHSIOT AJIEMEHTHl OTHEYIOPHOM
(GyTepoOBKHU TEIUIOBBIX arperatoB (Ha MecTe NMPUMEHEHHUS) WU TMOKPBITUS CTIOCOOOM
TOPKPETUPOBAHUS;, UX HAHOCAT B BUJE 00OMA30K, a TAKKE UCIOIb3YIOT JJII MECTHBIX
PEMOHTOB OTHEYNOpHOW Kiaaku. B cocTtaB Macc 4acTo BXOIST KOMIIOHEHTHI,
oOecIeynBaoIIle TBEPJCHUE UX MPU OOBIYHBIX TeMIEpaTypax WU TOCIE CYIIKU;
TaKle MacChl U BBITIOJIHEHHBIE U3 HUX DJIEMEHTHI KJIaJKU HA3bIBAIOT OTHEYNOPHBIMU
o0eToHamu. 13 orHeynopHbIX OETOHOB MOKHO U3TOTOBJISITh KPYITHOOJIOUHbBIE U3/IEIIHS,
MOCTAaBJIIEMbIE B TOTOBOM BHUJIE HA MECTO MOHTaXa.

Bce orneynops (kak (hopMoBaHHBIE, TaK 1 HEPOPMOBAHHBIE) IPUMEHSIOTCS MTPU
W3rOTOBJIICHUH UM PEMOHTE TEIUIOBBIX arperaToB. OOJacTU MPUMEHEHUs pa3IMYHBIX
BUJIOB OTHEYNOPOB BO MHOT'OM COBMAJal0T, OKOHYATEJbHBIN BHIOOP HEOOXOAUMOIO
BHJIa OTHEYNOPHBIX M3JEJINNA ONPEAEIsAeTCs TEXHUIECKUMH TapaMeTPaMH TEMIOBOIO
arperara 3aka3uMka, yCIOBUSIMU €ro 3KCIUIyaTallid, BUJIOM MPOIYKIUH, KOTOpas
OyZAeT MPOU3BOJUTHCS C UCIIOJIB30BAaHUEM JJAHHOIO arperara.

O060011eHHbIE 001aCTH TPUMEHEHHS] OCHOBHBIX BHJIOB OTHEYHOPHBIX M3JEINHA U
MaTepHaJIoB MPEACTABICHBI B TaOIHIIE 6.
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