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1. IOACHUTEJIBHASA 3AITMCKA

Ileab BCTYNUTENIBHOTO HCIIBITAHUS.
OneHka ypoBHS OCBOEHHMS MOCTYHAIOUIMM KOMIETEHIMH, HEOOXOAWMBIX s OOy4eHHs IO
HanpasiyieHuto 22.04.02 «Meramryprus»

®opMa, NPOACLKMTEJBHOCTH IPOBEICHHS BCTYNHTEJIbHOr0 HcnbiTaHuA. Kpurepun
OLICHUBAHMS.

BerynuTensHoe MCHBITaHKE 1O HANPaBJIEHHIO MOATOTOBKH NPOBOAUTCS B NMUCBMEHHOH (opme.
[TponomKUTETbHOCTh MUCHMEHHOTO 3K3aMeHa — 120 MUHYT. DK3aMEHAIlMOHHBIN OWJIET COIEPKUT 5
BOIIPOCOB. B cirydae mpaBUIBbHOIO U IOJIHOTO OTBETA HA KAYK/IBIM U3 BOIIPOCOB, IOCTYNAOLIUN I10JIy4aeT
COOTBETCTBYIOIIEE KOJIMYECTBO OauIoB, MPU HEMOJIHOM OTBETE WIM INPH HAIUYUU OIIMOOK, Oail
cHIDKaeTcs. Pe3ynpraToM oleHMBaHMSA paOOThI SIBISETCS cyMMa OaJljioB, MOJYYEHHBIX 32 IMPaBUIIbHBIC
OTBETHI HAa COOTBETCTBYIOLINE BOIPOCHI MUCbMEHHOM pabOTHI.

CucreMa OlleHMBaHHS MTUCHMEHHOTO BCTYITUTEILHOTO UCTIBITAHUS:

1 Bonpoc — 10 6annos;

2 Bompoc — 10 6amios;

3 Bompoc — 20 6anos;

4 Bompoc — 25 6asios;

5 Bonpoc — 35 6aos.

Pe3ynbTaThl BCTYNUTENBHBIX UCIIBITAHUN OlleHUBatOTCS 110 100-0aiibHON HIKae.

MuHMMaNbHBIM TPOXOAHOW 0ajul, MOATBEPKIAIOIIMI YCIEUIHOE MPOXO0XKIEHUE BCTYNUTEIBHBIX
HCIbITaHul, cocTaBigeT 40.

Ilepeyennb NpuHAAIEKHOCTEH, KOTOPbIE MOCTYNAOMNNA UMEET MPAaBO NPOHECTH B ayJUTOPHIO BO
BpEMS IIPOBEACHUSI BCTYIIUTEIBHOTO HCTIBITAHUS: pyUKa.

AHHOTANUA

[IporpaMMa BCTYNUTEIBHOTO UCIIBITaHUS 1O HampasieHuto 22.04.02 «Meramtyprus», 6asupyercs
Ha KOMITJIeKce TUCIMITUIMH «O0oralieHue noie3HbIX HCKOMaeMbIx», « TexHonornyeckas MUHEpaIorusy,
«Jlpobnenne, n3MeNbYeHNEe U TOATOTOBKA CHIphsl K oOorameHuioy», «lccinemoBanne o0OraTUMOCTH
MOJIE3HBIX HCKOMAeMBIX», «MarHuTHble, JIEKTPUUECKHUE W CHELUalbHbIE METOIbl OO0OTaleHUs»,
«DoTalMOHHOE 00OTAlICHHE MOJIE3HBIX HMCKOMAeMbIX», «[paBUTallMOHHBIE METOIBI OOOTAIICHUS,
«BcmomorarenbHbIe mporecch, « KOHTPOIIb TEXHOIOTHUECKHX MPOIIECCOB oborameHus», « Texnomorun
oOoraieHus MOJIe3HbIX UCKOMaeMbIx», «[IpoekTupoBanue oboraTutTenbHbIX (hadpuk», «OKyCcKOBaHUE H
METAJUTypIrHsh» U «YTpaBlIeHUE MUHEPAIIbHBIMU pecypcaMuy, «I'eosorus», KOTOpble SBISAIOTCS BaXKHOM
COCTAaBIISIIOIICH MporpaMM 00y4YeHHUs CIIEIHAINCTOB M OaKaIaBpoOB.
JIMCIMITIMHBI UMEIOT KaK TEOPETUYECKYI0, TaK M MPAKTHYECKYIO HAIPaBICHHOCTh B 00JACTH METO/IOB,
IPOLIECCOB, AaNNapaToB M TEXHOJNOTMH O00OTalmieHus M KOMIUIEKCHOH IIyOoKoil mnepepaboTku
MHHEPAIBHOTO CBIPbS IPHPOJHOTO U TEXHOTEHHOTO POUCXOKACHUS.



2. COJEPKAHME PA3/IEJIOB.

1.

2.

CaoiicTBa 1 XAPAKTEPUCTUKHU MOJE3HbIX HCKOIIAEMbBIX U UX MGCTOpO)K}ICHHﬁ.

OcHOBHBIE TEPMHUHBI W ONPCACICHUA: MHHCPAJ, TOpHasA IOpOoJa, IMOJIE3HOC HMCKOIIAE€MOC,
MHHCPAJIBHOC CBhIPLE, pyZad, MCCTOPOKICHUC ITOJIC3HBIX UCKOIIACMBbIX. I'enetnueckas KJ'IaCCI/I(I)I/IKaI_II/IH
MGCTOpO)K)]eHI/Iﬁ TIOJIE3HBIX UCKOITAaCMBIX.

MeTtoasl U TEXHHMYECKHE cpeactBa U3YUCHUA CBOWMCTB H XapPaKTCPUCTHUK ITOJIC3HBIX
HCKOIMA€MbIX, COBPEMCHHBIC MCTOABI MPCACTABICHUA T€OJIOTHYSCKOM I/IH(l)OpMaHI/II/I, B TOM 4YHCJIC B
BUIC I_II/I(prBLIX MOI(CJ'ICIZ, HCOAHOPOJAHOCTD (I/I3MCH‘{I/IBOCTL) COJACPKaHUA ITOJIC3HOI'O KOMIIOHCHTA B

pyAax.

Konaunumonnsle TpeOOBaHUS K MUHEpPAIbHOMY CBIPbIO pazauuHOro Buja. KauecTBeHHbIE
XapaKTEPUCTHKU Py YEPHBIX, LIBETHBIX, OJIarOPOAHBIX, PEIKUX U PEIKO3EMEIbHBIX METAJUIOB, YIJIEH,
XHMMHYECKOIO ChIPBS U IPYTUX BUJIOB MOJIE3HBIX UCKOMAEMBbIX.

MuHepanornyeckuii CoCTaB py/l: OCHOBHBIE PyJIHBIE MUHEPAIbI, UX COCTAB U XapaKTEPUCTUKU
JKenes3a, HUKENs, MEY, LINHKA, CBUHIIA, PTYTH, JUTHUS U ApYrux MeramwioB. Haxoxaenue B npupone
30510Ta, cepedpa, MIATUHOWIOB. PacmpocTpaHEHHOCTh XHMHUYECKUX 3JIEMEHTOB B 3€MHOW KOpE,
HOHSATHE «KJIAPK».

BemecTBeHHBIN COCTAB U 000raTUMOCTD I0JIE3HBIX HCKOMAEMBbIX.
XUMUYECKUN, MUHEPATIOTHYECKU COCTAB MOJIE3HBIX NCKOMAEMbIX. XaPAKTEPUCTHKA KA4ueCTBa

pPYZ IO COIAEP/KAHUIO OCHOBHBIX M COIyTCTBYIOIIUX LICHHBIX KOMIIOHEHTOB, IOJIE€3HBIX U BPEIHBIX
npuMeced. XapakTEepUCTHKAa KadecTBa YIVIEW IO 3JIEMEHTHOMY COCTaBy C y4Y€TOM BJIAKHOCTH,
30JIBHOCTH U 0011ero cojepxanus cepbl. Knaccugukanus yriaeil Ha NpoMbIIUIEHHbIE MapKH.

TeKkCTypHO-CTPYKTYPHbIE XapaKTepUCTHKH, BiMsiHUE TEKCTYpHO-CTPYKTYPHBIX OCOOCHHOCTEH
CTPOEHUS TOJIE3HBIX UCKOMAEMBIX HA MX 000TaTUMOCTb.

I'panynomerpuyeckuii cocraB U MeToJbl €ro omnpeneneHus. CyMMapHas XapaKTepUCTHKa
KPYIIHOCTH M €€ HCIIOJIb30BAaHHE I KaueCTBEHHOM OILEHKHM COOTHOIIEHUS COPTOB MJIU MapoK
BO3MOXKHOM MPOAYKIMH MpU MepepadoTKe U O00OTralleHUu yrieldl U CTPOUTENbHBIX FOPHBIX MOPOI.
TpeGoBaHus K pyJ1aM YEpPHBIX METAJJIOB 110 KyCKOBAaTOCTH U KPYITHOCTH. XapaKTepUCTUKA MOJIE3HBIX
HCKOIIaeMBbIX 110 MEXAaHNYECKOM MPOYHOCTH, A0Pa3UBHOCTH U KPETIOCTH.

dusnueckue, (GU3NKO-XUMHUUECKHE M XMMHUYECKHE CBOMCTBA (pa3feiuTebHbIE NMPHU3HAKH)
MHUHEpaJIOB. XapaKTepUCTUKAa MHHEPAJIOB U OPraHMYECKOHl Macchl yIiid MO IUIOTHOCTH, GopMme U
YOPYTOCTH KpHUCTAJJIOB, MarHMTHBIM, ANNEKTPUYECKUM, CHEKTPOCKOIIMYECKHM,
PavoOCIEKTPOCKOIINYECKHUM, (U3UKO-XUMHUYECKUM, XUMHUYECKHUM, OMOXUMHUYECKUM,
TEPMOXMMHYECKMM W MEXaHWYECKHUM CBONCTBAM, ONPEIEISIIOIIMM  BO3MOYKHOCTb  PacCKpBITHSA
CPOCTKOB MHHEPAJIOB W UX pa3leiieHHus MpH mepepaboTKe M 00OTAICHUH MOJE3HBIX MCKOMAEMBbIX.
OneHka KOHTPACTHOCTH CBOWCTB M 00OraTHMMOCTH MMHEPAIbHBIX KOMILJIEKCOB IO pe3ysbTaTraM
(paKkLMOHHOT0, MArHUTHOT'O, (PJIOTALIMOHHOTO U IPYTUX BHUJIOB aHAJIN3A.

MeTOJILI, NMpoHeCChl U TEXHOJOINMIECCKUE MOKA3aTEINn oﬁoramennﬂ MOJIE3HbIX HCKOITACMBbIX.
KJ'IaCCI/I(bI/IKaHI/ISI MCTOAOB MW IIPOLECCCOB 060FaH_IeHI/I$I. TexHomornyeckoe Ha3HAUCHHUE

MOJTOTOBUTENBHBIX, OCHOBHBIX, BCIIOMOTATEIbHBIX MPOIECCOB U MPOLECCOB MPOU3BOJICTBEHHOIO
00CTy)KUBaHUSI.

TexHONOrUYeCKre  CXEMbl:  KAaYeCTBEHHBIE,  KOJMWYECTBEHHbIE,  BOJIHO-IILJIAMOBEIE,
KaueCTBEHHO-KOJNYECTBEHHbIE, KOMOMHUPOBAHHBIE U CXEMBbI IIeNH anmnapatoB. Onepaiuu, UKIbI,
craguu. CTaauanbHOCTh 0OOTaICHUSI.

[TokazaTenu oOorameHusi: H3BICYCHUE IIEHHBIX KOMIIOHEHTOB B KOHIIEHTPAaThl, BBIXOJI U
KauyecTBO MPOAYKTOB oboramieHus. OneHka 3pPEeKTUBHOCTH TPOIECCOB OOOTaIeHUsI U YPOBHS
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KOMIIJICKCHOCTU HCIIOJIb30OBAHUA ChIPb.

IIpouecchl pa3nesieHus ChIPbSi MO KPYMHOCTH.
Knaccudukanus mpoueccoB pas3ieleHHs] TMOJE3HBIX HCKOMAEMBIX 10  KPYIHOCTH.

TeopeTnueckre OCHOBBI IpoLECCa TPOXOUYEHHUS, OCHOBHBIE 3aKOHOMEPHOCTU. BUibI rpoXo4eHus 1o
Ha3HAaYeHUI0 U KpynHocTH. IIpoceuBaromue MOBEPXHOCTH. ODPQPEKTUBHOCTH TPOXOUEHHUS U
MIPOU3BOJUTENLHOCTh TPOXOTOB. (DakTOphl, BIMSIOMIME Ha mpouecc rpoxoudeHus. KoHcrpykuuw,
HPUHIUI JeHCcTBUS M 00JaCTH IPUMEHEHUS HETIOABUKHBIX U MEXaHUUYECKUX IT'POXOTOB.

I'mapaBiavueckass M MHEBMaTHuYecKas Kiaccu(uKkanus. 3aKOHOMEPHOCTH CBOOOJHOIO U
CTECHEHHOT0 NnajieHus yacThl OCHOBHBIE MPUHLUIIBI KIacCU(UKALMK U ee pa3HOoBUIHOCTH. O0nacTh
OPUMEHEHHUs M KOHCTPYKIMU ammnaparoB JUIl KiIacCU(UKAIMM B BOCXOSAIIEM, TOPU30HTAIBHOM
MOTOKaX U B IIEHTPOOEKHOM I10JIe, B BOAHOM M BO3AYIIHON cpenax. TexHomornyeckue mokazarennu
paboThI KJTaCCH(PUIUPYIOMINUX YCTPOUCTB.

Jesunterpanuss v npombiBKa. CyIIHOCTh MPOLIECCOB U YCIOBHMSI UX HPUMEHEHUS NpuU
oOoramieHny. XapakTepucTUKa U 00JIacTh IPUMEHEHHUS MPOLECCOB JI€3UHTErPallii U MPOMBIBKU B
amnmapaTtax ¥ yCTPOWCTBaX € IUIOCKOW MPOCEWBABIICH MOBEPXHOCTHIO, OapabaHHOTO, KOPBITHOTO U
OaieHHOro TUnoB. BuOpalmoHHBIE W aKyCTUYECKHE MPOMBIBOYHBIE MAIIMHBL. TEXHOJOTHYECKue
HoKa3aTeau ux paboThl.

IIponecchl pacKpbITHS MOJ1€3HBIX HCKONIAEMbIX.
[TpuHIMIBI N30MpPATENBFHOIO pacKpbITUs MuHepanoB. Kinaccudukarys npoueccos IpodaeHus

U M3MEIIbYCHUS W MX TEXHOJOrHMUecKoe HaszHaueHue. CTerneHb M CTaJAMajIbHOCTh IPOOJICHHS U
u3MenbucHus. TeopeTnueckue OCHOBBI APoOIeHUsT U u3MebueHus. CrocoObl qpo0sieHUs. 3aKOHBI
JPOOJICHUS U NU3METbUCHUSI.

JlpoGnenne. OCHOBHBIE KOHCTPYKIIMHU allapaToB, XapaKTEPUCTUKA M O0JIACTh MPUMEHCHHS
IPOIIECCOB APOOJICHHS B IIEKOBBIX, KOHYCHBIX, BAIKOBBIX, MOJOTKOBBIX, POTOPHBIX, HHEPIIMOHHBIX
U 2JIEKTPOTHIPABIMUYCSCKHUX POOHITKAX.

N3menbueHne. OCHOBHBbIE KOHCTPYKIINH, XapaKTEPUCTHKA U 00JIaCTh IPUMEHEHHS IIPOIIECCOB
U3MeNbYeHHUs B OapaOaHHBIX, BUOPAIIMOHHBIX, IIEHTPOOCIKHBIX M CTPYHHBIX MenbHHIAX. OleHKa
3P PEKTUBHOCTH MPOIECCOB IPOOJICHUS U M3MEIIbUYCHUSI.

IIpouecchl rPABUTALMOHHOIO 000T AlIlCHUS.
CyIJ_IHOCTL 1 TCXHOJIOI'M4YCCKOC HAa3HAYCHUC U KHaCCI/Iq)I/IKaHI/IH nmponecCcoB rpaBUTAllMOHHOTO

oOorameHus. TeopeTHUecKre OCHOBBI IPOLIECCOB pa3/eieHMs] 4YacTHIl [0 IJIOTHOCTH B
BCPTUKAJIBHBIX IMOTOKAX, IMMOTOKAX Ha INIOCKOCTHU U B IICHTpO6e)KHOM moiie. O0nacTn IMPUMCHCHUA.

Orcanka. CymHOCTh Tpoliecca, TPUHIMI padOThl U XapaKTEPUCTHKUA OTCAJOYHBIX MAIIUH.
O6acTh NpUMEHEHHUS OTCAJKU U TEXHOJOTUYECKUE MOKa3aTeNn pabOThl OTCAAOYHBIX MAIIUH.

OO6orareHue B TSOKENbIX cpenax. Bumbl, cocTaB 1 CBOWCTBA TSKENbIX Cpell. XapaKTepUCTHKA
MPOLIECCOB pa3AeNieHus] B TskKeNnblX cpefdax. OCHOBHBIC THIBI, MPUHIMI PabOTHl U 00JaCTh
MPUMEHEHUS TSKEIOCPETHBIX CEMapaTOpPOB, TEXHOIOTHUECKHUE TTOKA3aTeNH UX PAOOTHI.

XapakTepucTuka MpoueccoB oOoramieHusi B KPYTOHAKJIOHHBIX, IIHEKOBBIX cemapaTopax,
KOPOTKOKOHYCHBIX THAPOLIUKIIOHAX, O6€3BO)KI/IBaIOH_[I/IX )KCJIO6aX, Ha KOHICHTPAOMOHHBIX CTOJIAX U
opOuTtanbHbIX nutnto3ax. O6macte npumeHeHus. [Iporecchl U anmapatsl ajis oOorameHus: yriei B
BO3AYIIHOW Cpelie.



7. Ilpouecchl GpI0TANMOHHOTO 000TAIEHUS.

10.

11

PasnoBugHOCTH (boTaMOHHBIX IIPOLIECCOB. 3aKOHOMEPHOCTH Mex(a30oBbIX
B3aUMOJCUCTBUH. TeopeTnyeckre OCHOBBI IIPOLIECCOB MHUHEPAIU3ALUHU Iy3bIPHKOB IIPU IIEHHOMN
¢noraun. Kuneruka ¢unoranuu. Ha3HaueHue (GrOTAMOHHBIX pEareéHTOB M MEXaHU3Mbl MX
nefcTBus. XapakTEepUCTUKA TEXHOJOTMYECKUX pEeXHMOB (DJIOTAlMOHHOTO OO0OTramieHus mpu
KOMILUIEKCHOM HCIIOJIb30BaHUM ChIpbsl. KOHCTpyKLMs (PIOTAlMOHHBIX ammapaToB M 00JacTh
npuMeHeHHs. CXeMbl U peKuMbl (IIOTALlMH MHUHEPAIBLHOTO CBIPbs - yIJIEeH, py]l IBETHBIX, PEAKHX,
YepHBIX, OJAropoJHBIX METAJUIOB, TOPHO-XMMHYECKOTO ChIpbsi, HEMETAJUIMYECKHX IOJIE3HBIX
uckomnaemMbix. KojiekTuBHas U celeKTUBHAs (IoTalus.

Hpoueccm MAarHuTHOI'0 U 3JICKTPHYECKOT0 oﬁorameﬂnﬂ.
MarxauTtHas Ccelmapanus. TeopeTI/ILIeCKI/IC OCHOBBI IIPOHECCCa, 3dKOHOMCPHOCTHU Pa3JACIICHUA

MUHEPAJIOB MO WX MAarHUTHOM BOCHPUHUMYHMBOCTU. XapaKTEPUCTHUKA MPOIECCOB OOOTaIleHHs B
MarHUTHBIX W 3JIEKTPOMAarHMWTHBIX cemaparopax co ciaabbiM M CHWIbHBIM NOMIMU. OCHOBHBIE
KOHCTPYKILIMU amIaparoB, NPUHIUN JeHCTBUSA M 00JacTh MPUMEHEHHUs, MArHUTHBIX CENapaTOpOB.
MarHuTorugpocTaTi4eckue U MarHUTOTUAPOJUHAMHUYECKHE  TPOLECChl  OOOTaIeHHS.
TeopeTnueckre OCHOBBI M EPCIEKTUBBI UX PUMEHEHUS.

Onekrpuueckas cenapanus. OU3UUEecKre OCHOBBI M XapaKTEPUCTHKA MPOIIECCOB Pa3AeIeHUs
MUHEPAJIOB MO UX MPOBOAMUMOCTH U JUAJIEKTPUUECKON MpOHUIaeMOCTU. OCHOBHBIE KOHCTPYKIIHMH,
MPUHIIMII ACHCTBHS alapaToB U 0071acTh MPUMEHEHUS FIEKTPUUYECKOM cenapalyi.

CrnenuajbHbIe METOABI 000TALlICHUS.
CymHOCTh M TEXHOJOTMYECKOE HA3HAYCHHE TMPOIECCOB. TeopeThdeckue OCHOBBI

paOMETPUYECKUX U (OTOMETPUUECKUX MPOLIECCOB 00OTalIeHUs] MUHEPaIbHOrO Chipbs. [Ipu3Hak
paslesieHns, MoKa3aTeslb KOHTPACTHOCTH M 3((EKTHUBHOCTh INpHU3HAKa paszfencHus. I[loTouHbINH,
HOPUMOHHBIN U TIOKYCKOBBIH PEKUMBI CeIapanuy.

OcCHOBHBIE KOHCTPYKLIMM allapaToB M XapaKTEPUCTHKA aBTOPAAMOMETPHUECKUX METOJIOB
cenapanuu. Pu3nyecKkue MpoLecchl o0oralleHus, OCHOBAaHHbIE HA HCIOJb30BAHWU DPA3NUYUN B
NPOYHOCTH, YIPYrocTH, popme, koadduirente Tperns, 1pere, O1ecke. M3d6uparensHoe npodieHue.
Oonactb MPUMCHCHUA, KOHCTPYKIIHNHU, TPUHITAIL ﬂeﬁCTBHﬂ arfrmnapaToB. TEXHOJOTMYCCKUC MTOKA3aTCIIN
oOoraieHus.

Pu3NKO-XUHMHYECKHE MPOLecCchl 000rameHus.

TeopeTrueckne OCHOBBI UM 3aKOHOMEPHOCTH MPOIECCOB XUMHUYECKOTO0 M OaKTepHaIbHOIO
BBIILIEJIAYMBAHNS METAIIJIOB U3 pyA. MeXaHU3M BBILIEIauYMBaHNUs, KHHETHKA U [TapaMeTPhl IIPOLIECCOB.
ArmnmnaparypHoe odgopmieHue, o00JacTb NPUMEHEHUS U TEXHUKO-d)KOHOMUYECKHE MOKa3aTelu
YaHOBOT'0, aBTOKJIABHOT'0, IEPKOJIALIMOHHOIO, KyYHOT'O BBILIEIaYUBAHUS.

IIpoueccol 00e3B0KUBAHUS, ILIEYJIABJIUBAHUS, OYUCTKH BOAbI M BO3AyXAa.

Teopernueckrie OCHOBBI M 3aKOHOMEPHOCTH IPOIIECCOB OOE3BOKMBAHMS CTYIICHHEM,
JIpEHUPOBaHHUEM, LIEHTpU(YyrupoBaHueM, punpTpanuei, cymkoi. Mcnonp3dyemoe o0opyaoBaHue U
00JacTh €ro MPUMEHEHHUS

TpebGoBanusi K cocTaBy BOJABI BOJAOEMOB. XapaKTEPUCTHUKA CTOYHBIX BOJl O0OOTaTUTEIbHBIX
¢abpuk. AHaim3 cTOYHBIX BoJ. [Iporecchl W ammaparbl At OYUCTKH W KOHJAMIIMOHUPOBAHUS
o0opoTtHbIXx BOJA. [IpuHIMOHMANBHBIE CcXeMbl O00OpOTHOTO BojocHaOxkeHus. Ilpoueccer u
000pysOoBaHME JII OYHMCTKH IMAXTHBIX, CTOYHBIX XOJ M KOHJIUIIMOHUPOBAHHE OOOPOTHBIX BOJI.
[Tpoueccel 1 000pyAOBaHUE AJIS TBIICYIABIMBAHUS U OYMCTKU BO3TyXa.
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12. TexHoJ0ruM 000ralieHU MOJIE3HLIX HCKOMAEMbIX.
3HaueHue yIpaBlIeHUs KAYECTBOM MOJIE3HBIX HCKOMAEMBbIX MPU UX pa3pabdoTKe U 00OTallIeHUH.

Ponp ¥ 3amaum TEXHONOTMYECKOro KapTupoBaHus. Onepanuu M CpeACTBA YCPEIHEHUS U
NPEIKOHIEHTPAlUU J100BIBAEMOr0 ChIpbsi U NPOAYKTOB obOoramieHuss CHCTEMbl YIpaBlICHUS
KaueCTBOM ChIPbs, IOCTyMHAloOlero Ha TmepepaboTKy u oboramieHue. Cxembl ApoOIeHUS |
M3METbYCHHUS.

KagecTBeHHass XapakTepuCTUKa M TEXHOJIOTMYECKas KJIacCU(pHUKALMA YIieil OCHOBHBIX
OacceitHoB. TpeboBaHMsI K Ka4eCcTBY 100bIBA€MbIX yTJIeH, IPOAYKTOB MX NEpepabOTKU U 000TaIlleHuUS.
CranpapTbl 1o BHAAaM THOTPeOJIEHUS JUIsI OCHOBHBIX OacCeHOB M TEXHHYECKHE YCIIOBHIL.
TexXHOIOrnYeCKue CXeMbl U PEXKUMBI IepepabOTKU M 000TaIleHUs] KOKCYIOIIUXCS, SHEPreTHYECKUX
yriael W Troproudx claHieB. B3anmMoyBs3Ka TEXHOJOTHMM IepepaboTKH M OOOramieHus yrieu c
TEXHOJIOTHEH M KOMIUJIEKCHON MeXaHHU3allel X pa3paboTKH NP CEIEKTUBHOW U BaJIOBO BBIEMKE.
OkoHOMUYECKast 3PPEKTUBHOCTH 0OOTANICHUS M KOMIUIEKCHOTO UCIIOJIB30BAHUS YTIICH.

KauecTBeHHas xapakTepUCTHKa U TEXHOJIOTHYeCcKas Kiaccudukauus yriei. Texnomornyeckue
CXEMBI M PeXHUMbI 00OTallleHHUs] KOKCYIOLIUXCS U SHEPreTUYEeCKUX yIyel ¢ y4eToM OCOOCHHOCTEH
BEIIECTBEHHOI'O COCTaBa, 00OraTMMOCTH M TpeOOBaHMM K KauyecTBy NpOAyKuUMH. be3oTxonHble
TEXHOJIOTHH.

KauecTBeHHas 1 TEXHOJIOrMYECKas XapaKTEPUCTUKA OCHOBHBIX TUIIOB Py LIBETHBIX METAJIIIOB.
TpeboBaHus K KauecTBY KOHIIEHTPAaTOB W KOMILUIEKCHOCTH HCIHOJBb30BaHUS ChIpbs. KoHaumuu Ha
pyIbl M KOHLIEHTpaTbl. TEXHOJIOIMYECKHE CXEMbl U PEKUMBI PYIONOATOTOBKM U OOOTralieHus
MEIHbIX, MEIHO-IIMHKOBBIX, HNOJUMETAIIMUYECKUX U MEITHO-HUKEIIEBBIX PY/I, C Y4ETOM 0COOEHHOCTEN
UX BEIECTBEHHOI'O0 COCTaBa U TpeOOBaHMM K KauecTBY MPOIYyKUUH. Poib KOMOMHHUPOBAHHBIX CXEM
npu 0e30TXOJHOM mepepaboTke pyA LBETHBIX METalIOB, AKOHOMHUYecKass 3((EeKTUBHOCTH
KOMIUIEKCHOTO UX MCIIOJIb30BAHMS.

KauecTBeHHas M TEXHOJIOTMYECKasi XapaKTEPUCTHKA OCHOBHBIX TUIIOB Py M POCCHINEH PEIKUX
metaiioB. ['OCTeI, TeXHHWYECKHE YCIOBHA, KOHAMLIMM Ha pYyAbl, POCCHIIM M KOHLEHTPATHI.
TexXHOIOrMYEeCKUe CXEMBI U PEKUMBI ITepepabOTKH 1 000TaLeHNS OJIOBSIHHBIX, THTAH-I{UPKOHUEBBIX,
JUTHEBBIX, OCPUIUINEBBIX, TAHTAI-HUOOHEBHIX, MOJTUOICHOBBIX, BOJIH(PPAMOBBIX H PEAKO3EMEIbHbIX
pya M pocchineid. JxoHoMmudeckas 3(h(eKTuBHOCTh mepepaboTku, 0OOTalIeHNusT U KOMIUIEKCHOTO
MCIIOJIb30BaHUs Py U POCCHINEH PeIKUX METaIIJIOB.

TexHonornueckas TUMHM3aLUs PyA U POCCHINEH 305I0Ta, cepedpa M IUIATUHOBBIX METAJUIOB.
Tunsl u copra pya. OcoOEHHOCTH BEIIECTBEHHOIO COCTaBa. TE€XHOIOTMYECKHE CXEMBbI U PEKUMBI
nepepabOTKM U OOOTalleHUs OKHUCICHHBIX M IEPBUYHBIX 30JI0TO-CEPEOPSHBIX U APYTHX
KOMIUIEKCHBIX PpYyJl 30JI0Ta M IJIATUHOBBIX METAJIOB. TeXHOJOrus mnepepaboTKH pPOCCHINEH.
TpeboBaHus K KauyecTBY KOHILEHTPATOB M JAPYrod TOBapHOW NPOIYKIHMHM, IMOIy4aeMIION mHpu
nepepaboTke pyn Hu poccbinei. KOMIJIEKCHOCTh UCHONB3BaHHUA ChIPbS U SKOHOMHUYECKas
3¢ (HEeKTUBHOCTL 00OTAIICHUS U TIEpepabOTKU Py U POCCHINEH 0JIarOpOTHBIX METAIIIOB.

KauecTBeHHas u TeXHOJIOrMYECKasl XapaKTEPUCTUKA OCHOBHBIX TUIIOB Py YEPHBIX METAILIIOB.
Tunsl pya mo ocHoBHBIM OacceiiHaM. KoHauuuu Ha pyJbl U KOHIEHTPAThl YEPHBIX METAJLIOB.
TexHomOrnueckue cxemsl U pexXUMbl PYJIONOATOTOBKH M OOOTallleHUs KEJIE3HbIX, MapraHIEeBbIX U
XPOMOBBIX DY/ C Y4E€TOM OCOOEHHOCTEH HMX BEIIECTBEHHOI'O COCTaBa M TPeOOBaHMH K KauecTBY
npoaykuuu. KoMOMHHMpOBaHHass M OOXKHUI-MarHWTHas TEXHOJOIMsS IepepabOTKU OKHCIEHHBIX
KBapIMTOB. DKOHOMHUYECKas 3(PPEeKTUBHOCTh OOOTaleHUss U KOMIUIEKCHOCTh HUCIOJIb30BAHUS Py
YEpPHBIX METAJIJIOB.
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KauyecTBeHHast XapakTepUCTHKa TOPHO-XMMHUYECKOro Chiphbsi. Kiaccupukamus chIpbsi MO
BEIIECTBEHHOMY COCTaBy. TE€XHOJIOTMM W PEXHUMBI NepepadOTKH, OOOTAIIeHUS M KOMILIEKCHOTO
UCTIOJIb30BaHUSI TOPHO-XUMHUYECKOTO CHIPbs (ammaTUTOBBIX, (POCHOPUTOBBIX, CEPHBIX, KAINHHBIX U
OOpHBIX pPyd), C YYETOM OCOOEHHOCTEH BEIIECTBEHHOTO COCTaBa M TPEOOBAaHUN K KadyeCTBY
MPOTYKITUH.

XapakTepuCcTUKa OCHOBHBIX THUIIOB aliMa30COJCPKAIMX Py, POCCHIIEH | aJMa3oB.
TeXHOJOTHUECKUE CXEMBbl M PEXHMBI HW3BJICUCHHS aJIMa30B W3 PyJH, POCCHINIEH W YEPHOBBIX
koHIeHTpaToB. CopTupoBKa anma3oB. KOMIIIEKCHOCTh HWCHONB30BAaHUS CHIPbS. |eXHHUKO-
HKOHOMHYECKHUE ITOKA3aTeIH.

XapaKkTepuCTUKAa OCHOBHBIX THIIOB CBhIpbsi M TpeOOBaHMA K KayeCTBY KOHIICHTPATOB.
TexHoNOTHUYECKHE CXeMBI B pexHMbI [lepepaboTku, 0O60TaleHns ChIpbs U MOTY4YEeHUs! acOECTOBBIX,
TAJIKOBBIX, CIIOJITHBIX, BEPMUKYIUTOBBIX, TPAQUTOBBIX, (DIFOOPHTOBBIX, OAPUTOBBIX, KAOJTHHOBBIX,
KBapIIEBBIX M IOJIEBOIITIATOBBIX KOHIIEHTPAaTOB. KOMIUIEKCHOCTh MCTIOIB30BAHUS CHIPBSI U TEXHUKO-
SKOHOMHUYECKHE MOKA3aTENH €0 MepepadOTKH U 00OTaIICHHUS.

TpeboBaHMsI K KaueCTBY TpaBusl, COHS, TECKa, IIGMEHTHOTO CHIPbs, H3BECTH, TUIICA U APYTHX
ctpoutenbHbix MartepuanoB. 'OCTsl, obmue TpeOoBaHUS W METOAbI UcIbITaHusA. KadecTBeHHas
XapaKTepUCTUKA CTPOUTENBHBIX TOPHBIX OPOJI, MaTepHaioB TeXHOIOrHUECKHe CXeMbI IepepadoTKU
U oborameHuss JKoHOMU4ecKas 3pPEKTUBHOCTH EPepabOTKH CTPOUTEIBHBIX TOPHBIX TOPO/.

TexXHUKO-I)KOHOMHYECKHUE MTOKA3aTe 000TaeHNsI MUHEPATBHOTO CBHIPbSL.

l'[pezmpmlnm AJIsd nepepaﬁoTlm H oﬁorame}mﬂ MOJIE3HBIX HCKOITAEMbIX

Ob6orarutenbHble (paOpuku, UX KiIaccUPHUKaUs MO 0o0OramaeMoMy ChIpbI0O U OCHOBHOMY
nporieccy oboramenus. OCOOEHHOCTH pa3MeNIeHHs] 000pyI0BaHMs, 3/IaHUN, COOpy)eHUur. Bribop
MECTOIMOJI0KEHUS OTHOCUTENLHO PYAHUKA U MOTpedUTeNel NPOTyKIHH.

KoHTposb paboThl anmapaTtoB U TEXHOJIOTHYECKHUX MPOLECCOB. ABTOMATH3aIMsI OIPOOOBAaHUS U
KOHTpoJsl. MonenupoBaHue M ympaBieHue mpoueccamu rnepepadotku u oboramenus. ACYTII
oOoraTtutenbHOM pabpuku u ee skoHOMHYECKast 3H(HEKTUBHOCTb.

[TpuHIIMTIBI OpraHU3aliy, OXpaHa TPYAa U TEXHHKA O€30MaCHOCTH Ha 000TaTUTENbHBIX (haOpuKax
U yctaHoBKax. OCHOBHBIE TEXHHUKO-)KOHOMHUYECKHE TIIOKa3aTeNu oOorameHus W padoThI
oboraTuTeNnbHBIX (GaOpUK TpH TepepadOTKe pa3INMYHBIX THUIOB TIOJE3HBIX  HMCKOMAeMBbIX.
[lepcnieKTHBBI COBEPUICHCTBOBAHMS TIEPEPAOOTKH, OOOTAICHUS W PAMOHATIBHON YBSI3KH UX C
TEXHOJIOTUEH pa3pabOTKU MECTOPOKACHUHN MOJIE3HBIX UCKOMIAEMBIX.

OKyCKOBaHI/Ie U METAJNJTyprus.
AFJ'IOMCpaI_[I/IH pya UM KOHICHTPATOB. HaSHa‘IeHI/Ie, TCOPCTHYCCKHUEC OCHOBBI IIpOLECCa.

[Tpombinennas npaktuka. O6opynosanue. [Tokazarenu, 001acTh NPUMEHEHHSL.

OxomkoBaHue KoHueHTpaToB. Ha3zHauenue. Teopetuueckue OcHOBBL. OCHOBHBIE CTaguu U
oneparuu. OQIIOCOBaHHBIE OKATHIMIM. MeTaUIM3UPOBAHHBIC OKATHIIIN. Be300KUTOBBIE METOIBI
nojy4yeHue okartblimeil. [IpoMblnuieHHas mpakTHKa, 000pyAOBaHHE, CXEMBI, MOKa3aTea, 00JacTh
IIPUMEHEHHUs IpoleccoB. 1I[pon3BoACTBO OKaThIIEN U3 TOHKOU3MENIbYEHHBIX MaTepuanoB. OneHka
UX KauecTBa.

bpukerupoBaHue TOJE3HBIX HMCKOMAE€MbIX. bpHKeTHpoBaHME pyd U  KOHILIEHTPATOB.
Haznauenue, TeopeTuyeckre OCHOBBI IPOLIECCOB OPUKETUPOBAHUS CO CBA3YIOIMMU U O6€3 HuX. Bubl
CBA3YIOIIMX MaTepuaioB. OCHOBHBIE TEXHOJOTHMYECKHE OIepaliy, MPOMBIIUICHHAs MPAKTHKa,



000py/I0BaHUE, CXEMBbI, IOKa3aTeH, (PU3NKO-MEXaHNYECKUE CBOMCTBA PYJIHbIX OpukeToB. O01acTh
MIPUMEHEHUSI.

OcHOBBI MeTaJUTypruu. Mertayutyprusi — Hayka U oTpaciib IpOMbIIIIEHHOCTH. McTopuyeckue
aCIeKThl U COBPEMEHHOE 3HaueHue U cocrosiHue. Metamibl U ux kinaccudukanusi. CoBpeMeHHbIE
TEXHOJIOTMYECKHUE MPOLECCHl U ONEepalliy YEPHOM M IBETHOW MeTaurypruv. CTpoeHue u CBOMCTBa
MeTaisioB. CeIpble MaTepHallbl METATypru4ecKoro MpOM3BOJICTBA U CIIOCOOBI H3BJICUEHNE METAIIIIOB
U3 pya U KOHIIeHTpaToB. TpeboBanus K KauecTBY chipbs. [Tupo- u runpomeramnyprus. [lonroroska
PYIBI U KOHIIEHTPATOB K METAJUTYPrUYeCcKOi nepepadoTKe.

[IpousBozacTBO uyryna. Obure cBeeHHs O *Keme3e, uyryHe u ctaiu. Celpble MaTepHasibl IS
MPOM3BOJCTBA YyryHa. JlomenHsbIi miporecc. O0mue nonoxenus. [ openue kokca. BoccranoBienue
okcuioB. [llnakooOpazoBanue. O6opynoBanue nomeHHOro 1exa. OcHoBHble TOI paboThl JOMEHHBIX
neueid. [IpakTrka JOMEHHOTO MPOU3BOCTBA.

[TpousBoacTBo cramu. OCHOBHbBIE peaklMM CTajJelIaBUIbHBIX MpolreccoB. Hasnauenue u
KJlaccuuKalus cTajeriaBUIbHBIX MpoleccoB. BeimnaBka ctanu B KoHBeprepax. HasHauenue u
Pa3HOBUAHOCTH KOHBEPTEPHBIX MpolieccoB. KucmopoaHo-KOHBEpTEpHBIl npoliecc. BrimiaBka cranu
B JIyTOBBIX JJIEKTporeyax. BriMIaBka cTanu B MHAYKLUHUOHHBIX 3JIEKTporedyax. TeXHOIOornueckue
ocobennoctu. [lokazatenu, oOnacte mpuMmeHeHHs. Pa3nuBka cramu. Pa3nuBka B W3TOKHUIIBL.
HempepeiBHas pasznuBka. Ctpykrypa ciutkoB. OOopynoBaHue, 00nacTh NpUMEHEHUs. TeXHUKO-
HSKOHOMHMYECKHUE IMOKa3aTeau. MeToabl BHENEYHOTO0 paUHUPOBAHMS CTAM IUIAKOM M BAaKyyMOM.
Packucnenune nerupoBanue cranu. IIpoueccsl mpsiMoro mnonaydyeHus Meraia. [Ipon3BonucTBo
beppocIiiaBoB.

Mertamnyprus Menu. XapakTepucTHKa MeTaijia U 001acTh ero NpuMeHeHusl. MeiHble pyabl U
cnocoObl ux nepepadboTku. OCHOBHBIE METALTyprUuecKue Mpolecchl. BrimaBka MeIHBIX MITEHHOB
U3 pyA U KoHLleHTpaToB. [IponsBoacTBo uepHoBoii Meau. PadbunupoBanue menu. ['uapomeramnyprus
menu. OGopy10BaHue, MOKa3aTeNu U 001acTh IPUMEHEHUS.

Mertannyprust HUKess 1 kobanpTa. XapakTeprucTHKa METAJIOB U 0051acTh puMeHeHust. Chipbe
JUISL TIOTYYEHUs! HUKeTs U KoOanbTa. OCHOBHBIE METATyprUdecKre mporeccsl. MeTtautyprudeckas
nepepadoTka CylIb(QHUIHBIX MEIHO-HUKEJEBBIX DPYA W OKHUCICHHBIX HHUKENEeBBIX pyd. MenHo-
HUKeNeBbld  mTedH. @ainmTeitH. [lomydyeHwe  4YepHOTO  HUKENA.  DJIEKTPOJIUTHYECKOE
padbunupoBanue Hukens. M3Bnedenme koOambta. OOopymoBanue. Ilokaszarenu. o6macTh
MIPUMEHEHUS.

Metamnyprus cBUHIA. XapaKTepUCTHKa MeTaula M o0nacte ero mnpumeHeHHs. Chipbe.
CniocoObI momy4yeHust 4epHOBOTO cBUHIIA. OCHOBHBIE MEeTAJLTyprudeckue onepanuu. Padhunuposanue
4epHOBOro cBMHIA. [[pon3BoACTBO BUCMYyTA.

Mertannyprusi IHHKA. XapakTepUCTUKAa MeTalia W 00macTh ero mnpuMmeHeHus. ChIpbe.
OCHOBHBIE METAJUIypPrUYECKUE IMPOLIECChl W3BJICYEHMS] LUHKA — IUPO- U TUAPOMETAILIYPIHUs.
Pa¢punnpoBanue nuaka. O0opynoBanue, 006JacTb IPUMEHEHUS TIOKA3aTENH.

Metamnyprust onoBa. XapakTEpPUCTHKAa MeTauila U ob0iacte ero npuMeHeHus. Cwipbe U
crocoObI moJTydeHust ojoBa. PadbuHupoBanue yepHoBoro oioa. O00pyoBaHUE, TOKA3ATEIH.

Metamnyprus amoMHUHHA. XapakTEepUCTUKA MeTajula U o0nacTh ero npumeHeHHs. Chipbe.
OcHOBHBIE  METAJUIyprU4ecKHue  MpOLECChl  MPOU3BOACTBA  TJIMHO3€MAa U KPHOJMTA.
DnekTpoMeTalTypruieckoe noyyuenue anomunusa. O6opynosanue. [lokazatenu.

Mertannyprusi Boab(ppama. XapakTepUCTUKAa MeTalia U o0nacTh ero npuMmeHeHus. ChIpbe.
Ooorarmenue pyn u nomydeHue okcuaa Boibdpama (VI), ocHoBHbIe cTaguu. [Ipon3BoacTBO MOpOIITKa



Bosb(pama. [lomyuenne kommakTHOTO Bosb(pama. Beimnaska deppoBoiabdpama. O6opynoBaHUeE.

[Tokazarenu, 001aCTh MPUMEHEHHUSL.

Mertannyprust TUTaHa. XapakTepUCTHKa MeTajja U o0iacte ero npuMeHeHus. ChIpbe.

OcHoBHbBIE MeTaJuTyprudeckue mnpouecchl. [Ipon3BOACTBO YETHIPEXXJIOPUCTOTO TUTaHA, CIOCOOBI

IMPONU3BOACTBA THUTAHA. HpOI/ISBO}ICTBO KOMIIAKTHOT'O THTaHa, BbIIIJIaBKa Cb@ppOTI/ITaHa. CXGMBI,
o0opyioBaHUE, TTOKA3ATEIIH.

10.

11.

12.

13.

14.

SN

PEKOMEHAYEMAS JIUTEPATYPA

a) OCHOBHAsl JIMTepaTypa:
AnoxuH B.M. OcHOBBI 000TaIIeHus TOJIE3HBIX UCKOMMAEMbIX: Y UeOHHK s By30B: B 2 T. —
M.: MITYVY. -2008. —T. 1. O6orarurenabHbie mporecchl. — 417 c.
AnoxuH B.M. OcHOBBI 000TalIeHHs TOJIE3HBIX UCKOMMAEMBIX: Y UeOHHK Tl By30B: B 2 T. —
M.: MITVY. -2008. —T. 2. Texnonoruu oboramieHus nojie3Hbx uckomnaemsix. — 310 c.
Bbouapos B.A., Urnatkuna B.A. «TexHnonorus oboraiieHusi ojae3HbIX HCKOMAEMbIX» B 2 T. -
M.: «Pyna u metamb» - 2007 — T1 - 472 c., T2 — 480 c.
IOmmna T.U. JlaGopaTopHbIH TPaKTUKYM MO JUCIUTUTHHE «OCHOBBI 000TAICHUS TTOJIE3HBIX
uckonaemsix». — M.: MITY. -2007. - 118 c.
AGpamoB A.A. ®notarmonnsie MeToAbl oboramenus. — M.: MITY. —2008. — 710 c.
ABnoxun B.M. OOoramenue yriei: YueObnuk ans By3oB: B 2 1. — M.: U31-Bo «l'opHas
kauray. —2012. — T. 1. [Ipouecce! n mamusbl. — 424 c.
Anoxun B.M. Ob6oramenue yriuei: YueOHUK ans By3oB: B 2 1. — M.: U3n-Bo «l'opHas
kauray. —2012. — T. 2. Texnonoruu. — 448 c.
Ko3un B.3. Onpo6oBanue MuHepanbHOro cbipbs. — EkarepunOypr: M3n-so YITY. — 2011.
—3l6c.
BbouapoB B.A., Urnatkuna B.A., FOmuna T.U. ®nortanuonHoe oOoramieHue MOJIe3HBIX
nckomaembix: YueOuuk. — M.: U3n-Bo «l"oprast kauray. — 2017. — 840 c.
Kapmasun B.U., Kapmazun B.B. MaruuTHble U 3J1eKTpHUECKUE METOIbI oOorameHus. — M.:
Henpa, 1988. — 304 c.
K.A. PazymoB, B.A. Ilepos. IIpoektupoBanue oboraturensHbix hadbpuk, M., Henpa, 1982
T.
Bocko6oiinukoB B. T'., Kyapun B. A., SIkymes A. M. O0uast Metayutyprusi: y4eOHUK s
CTyZ. By30B Harmp. 'Metamnyprust'. M.: Akagemkuura, 2005.
Macnenuukuit M. H., Uyraes JI. B., bop6ar B. ®., op., Uyraes JI. B. Meramnyprus
OJIarOpPOTHBIX METAJUIOB: Y4eOHUK /I By30B. M.: Metamnyprusi, 1987.
Kotnsip 1O. A., MeperykoB M. A., Ctpuxxko JI. C. Metamtyprus 6J1aropoiHbIX METaJIIOB.
B 2-x xu. KH.1: yueOHuUK 17151 CTYy . By30B Harp. 'Metammyprust'. M.: Pyna u metamisi, 2005.

0) 1oMmoJIHUTEIbHAS JIUTEpaTypa:
AbpamoB A.A. IlepepaboTka, oOoramieHHe W KOMIUIEKCHOE HCIIONIb30BAHUE TBEPABIX
MOJIE3HBIX UCKOoMaeMbIX. — M.: M3a-Bo MITY, 2001. — 472 c.
AbpamoB A.A. TexHonoruss oOoramieHds OKHCICHHBIX W CMEIIAHHBIX pPYJ IIBETHBIX
MetamioB. — M.: Heapa, 1986. — 302 c.
AbpamoB A.A., JleonoB C.b. OboraieHe py/ IBETHBIX METAIOB: Y4YeOHUK AJI BY30B. —
M.: Henpa. — 1991. — 407 c.
Angpees C.E., IlepoB B.A., 3BepeBuu B.B. JlpoOnenue, muzMenbueHHe U TPOXOUYCHHE
MoJIe3HBIX HcKomaembix. — M.: Henpa, 1980. — 415 c.
benpanp H.I'. O6oramenune yrieit. — M.: Henpa, 1988. — 203 c.
JleonoB C.b. 'mnpometammyprus. — Upkyrtek: U3n-so Upl' TY. —2000. — Y. II. — 492 c.
Mutpodanos C.U., MemanunoBa B.U., Kypoukuna A.B. KomOuHHpOBaHHBIE MPOLIECCHI
nepepaboTKH py[ LBETHBIX MeTauioB. — M.: Henpa.— 1984. — 216 c.
Cepro E.E. JIpobnenue, u3menp4eHHe U IPOXOUYCHHE TOJIC3HBIX HCKomaeMbix. — M.: Henpa,
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1985. - 285 c.

CnpaBounuk 1o oboramennto pya. OcHoBHBIE mporiecchl. — M.: Hempa, 1983. — 387 c.
CrpaBouHuK o oboramienuto py. [lonroroBurensusie npoueccsl. — M.: Henpa, 1982. — 366
C.

CropaBouHuk mo oOorameHuto pyn. CreuuanbHble W BCIIOMOTaTeabHbIE Mpolecchl. — M.:
Henpa, 1983. —376 c.

Yantypus E.JI. UccnenoBanue o00raTUMOCTH MOJIE3HBIX UCKOMAEMBIX: YueOHoe mocodue. —
M.:MITYVY, 2002. -4.1. - 166 c.

Yantypus E.JI. UccnenoBanne o00raTUMOCTH MOJIE3HBIX UCKOMAEMBIX: YueOHoe mocodue. —
M.: MITYVY, 2002. -Y. II. - 165 c.

UYepnsik A.C. Xumudeckoe oboramienue pya. — M.: Heapa. — 1987. — 224 c.

Uysaos I'.I'. BcmomoratenbHbie miporieccsl oboramienns. — ExkarepunOypr. — 2006. — 203 c.
Hloxun B.H., Jlonatun A.I'. ['paBuTannonnsie Metonsl oboramenus. — M.: Henpa, 1994. —
350 c.

B) 2JIeKTPOHHBIE 00pa3oBaTe/ibHbIe pecypchl U UHTepHeT-pecypcebI:
OdunuanbHpI KaTaJIOT CTAaHAAPTOB MU HOPMATHUBHO-TIPABOBBIX AKTOB, JCHCTBYIOIIMX Ha
teppuropun PO http://www.gostbaza.ru/;
I'opnas sHimkioneaus Aa-naa — Smma: http:/ www.mining-enc.ru/;
I'eonmornueckas >anukIoneaus: http://enc-dic.com/enc_geolog/;
Poccwuiickuii reonoruyeckuit moptai: http://rosgeoportal.ru;
[Topran reonorus. http://earth.jscc.ru/russia/;
Poccuiickas rocynapcTBeHHas 6ubmuoreka www.rsl.ru;
['ocynapctBenHast my6anyHasi Hay4HO-TeXHUUeckas Oubnuorexa Poccuu http:/ www.rsl.ru/;
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