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1. ITOAACHUTEJIbHA S 3AITMCKA

llenp BCTYIMTENBHOIO HUCHBITAHHS — OIpEIENeHHE BO3MOMKHOCTH IIOCTYINAIOIIETO
OCBaHBaTh OCHOBHBIE PO eCCHOHATBHEIE 00pa30BaTeIbHbIE IPOTPaMMBbI BEICILEr0 00pa30BaHHsI
(OIIOIT BO) B mpenenax obpazoparensHbIx cranaapro BO HUTY MUCHUC no HampaBiieHHIO
«22.04.02 Metamtyprusy.

Berynurensnoe ucneitanue no HampapneHuio «22.04.02 Meranmyprusi» mpoBOIUTCS B
BH/IE THCBMEHHOT'0 9K3aMeHa.

[IpoIOIKUTEIBHOCTh BCTYNUTENBHOTO UCHBITAHUS coctaBiseT 2 vaca (120 MHHYT).
JK3aMEHAI[MOHHBIN OHIIET COepIKUT 5 3aJaHui.

CucreMa OIleHHBaHUS IIUCHMEHHOTO BCTYIIUTEIBHOTO UCTILITAHUS:

1 Bonpoc - 10 Gaos;

2 Bonpoc - 10 6amnos;

3 Bompoc - 20 Ganios;

4 Borpoc - 25 6aos;

5 Bompoc - 35 6aos.

B cirydae npaBHIIBHOTO ¥ IOJHOTO OTBETA MOCTYIAIOIIHMIT 10JIyJaeT KOJIHUYECTBO OalIoB,
COOTBETCTBYIOIIEE HOMEPY BOIIPOCA, IIPU HEIIOJIHOM OTBETE WM IIPH HATHYHH OIIHOOK YIICHBI
9K3aMEHAIIMOHHOW KOMMCCHM BBICTABISIOT KOJNMYECTRO OA/IOB IMPONOPLHHOHAIBHO YacTH
IPaBUILHOTO BEIMOTHEHHUS 3aaHUS.

Pe3ynbTaTel BCTYNUTENBHBIX UCIIBITAHUH onleHuBatoTcs 1o 100-0annpHoil mKase.

MunnmaneHelii  npoXogHOH  Oayl, TOATBEPXKIAIONIMH  YCIEIIHOE IPOXOXKICHHE
BCTYIHTEIBHBIX UCIIBITaHUi, cocTaBmseT 40.

[lepedeHp NpHHAUIEKHOCTEH, KOTOpPBIE IIOCTYNAIOIIMH HMMEET I[paBO IPHHECTH B
ayIUTOPHIO BO BpeMsI IPOBECHHUS BCTYIIUTEIIFHOTO UCIIBITAHUS: PYYKa, MUIIYINAs YePHBIMH HITH
CHHHMMH YepHUIIaMH, IIPOCTOH KapaH/aalll, JaCTHK, HeIIPOrpaMMHPYEMBIH KaJlbKYJISTOP.



2. COJIEPYKAHVE PA3JIEJIOB

Paznen 1. CBoiicTBa i XapaKTCPHCTHKH MOJIC3HBIX HCKOITACMbBIX H HX MeCTOPOHﬂleHHﬁ
OcHOBHBIE TEPMHHBI W OIIPpEACIICHHUs: MHUHEpall, ropHas IIopoda, IIOJE3HOE HCKOIIaeMOE,
MHUHEPATBHOE CBIPBE, PYJa, MECTOPOKIACHHUE MTOJIE3HBIX HCKOITAEMBIX. ['eneTnueckas Knaccmbm(aum
MCCTOPO}KILCHHI;'I ITOJIE3HBIX HCKOIIACMBIX.
MeTtoipl M TEXHHUYECKHE CpeacTtBa H3YUYEHHSA CBONCTB M XapaKTEPUCTHK ITOJIE3HBIX
HCKOIIa€MBIX, COBPEMCHHBIC MCTOABI MMPEACTABICHUA re0JIOTHYECKOH Hmbopmaunn, B TOM 4YHCJIE B
BHIC HH(prBHX MOHGHCﬁ, HEOOHOPOOHOCTE (I/IBMGH‘-II/IBOCTI:) CoAcpiKanus IMOJIE3HOI'O KOMIIOHEHTA B

pynax.

Konpuuuonuesle TpeOOBaHUS K MHMHEPAJbHOMY CHIPHIO pa3iM4HOro Buja. KayecTBeHHBIE
XapaKTEPUCTUKU PYJI YUEPHBIX, LIBETHHIX, O1arOPOIHBIX, PEIKHX H PEIKO3EMENIbHBIX METAILIOB, YIJICH,
XUMHYECKOT'O ChIPbsl H JPYTHX BHJIOB I0JIE3HBIX HCKOTIAEMBIX.

MuHepanorudeckuit cocTaB py/i: OCHOBHbIE Py/IHbIE MHHEPAJIBL, HX COCTAB H XapaKTepPHCTHKH
Kejesa, HUKeJIsl, MeJIM, LIMHKA, CBHHIA, PTYTH, JIMTHS H IpYyTruX MeTauioB. HaxoxneHue B npupone
30710Ta, cepebpa, MIATHHOWUIOB. PacnmpocTpaHeHHOCTh XMMHUECKHX OJJIEMEHTOB B 3eMHOH Kope,
TIOHATHE (KJIAPK».

Pazgen 2. BemecTBeHHBIH ¢0cTaB H 000raTUMOCTD MOJIE3HBIX HCKOIAEMbBIX
XMMHYECKUH, MUHEPAJIOTHYECKHH COCTaB IOJIE3HBIX MCKOMAEMBIX. XapaKTepHCTHKA Ka4yecTBa

PYA N0 COACPYKAHUIO OCHOBHBIX U COMYTCTBYIOIUIMX IIEHHBIX KOMIIOHEHTOB, ITOJIE3HBIX U BPEJHBIX
npuMeceid. XapakTepUCTHKa KauyecTBa yrjleH II0 3JIEMEHTHOMY COCTaBy C YYETOM BIAXKHOCTH,
30JILHOCTH U 0011ero coaepskanus cepbl. Knaccuukanus yriel Ha IPOMBIIUICHHEIE MapKH.

TekcTypHO-CTPYKTYpHBIE XapaKTepUCTUKH, BIUsSHIE TEeKCTYpHO-CTPYKTYPHEIX 0COOEHHOCTEH
CTPOEHHMS! IIOJIE3HBIX HCKOIIAEMBIX Ha UX 000raTUMOCTb.

['panyoMeTpHYECKHH cOCTaB M MeTOJbl ero onpenenenus. CymMMapHas XapaKTepHUCTHKA
KPYIIHOCTH M €€ HCIOJIb30BAHHE JUlsl KayeCTBEHHOH OIIEHKM COOTHOIIEHHS COPTOB HJIH MapoK
BO3MOXKHOH NPOAYKIMU NPU mepepaboTke U 00OoralleHuy yrilel U CTPOUTENBHBIX TOPHEIX ITOPOJI.
TpeboBaHus K pyJiaM YepHBIX METAJUIOB 10 KYCKOBATOCTH U KPYITHOCTH. XapaKTEePUCTHKA [OJIE3HBIX
HCKOIIAEMBIX 10 MEXAHHUYECKOH IPOYHOCTH, aDPa3sMBHOCTH H KPEIIOCTH.

dusznyeckre, PU3MKO-XUMHUYECKHE W XMMHYECKHE CBOMCTBA (pa3[e/HuTeNbHEIE MPH3HAKH)
MHHEpAJIOB. XapaKTePUCTHKA MUHEPAIOB U OpraHMYEecKoil Macchl yIuii IO IUIOTHOCTH, (opme H
YIPYrOCTH KpPHCTAJIIOB, MarHUTHBIM, JNIEKTPUUECKUM, CIIEKTPOCKOIIHYECKHM,
PaMOCIEKTPOCKOIIHYECKUM, (PH3UKO-XHMHUECKHM, XUMHYECKUM, OUOXMMUYECKUM,
TEPMOXMMHUYECKMM M MEXaHMYECKUM CBOMCTBAM, ONpPENENSIOIUM  BO3MOXHOCTL  PACKPBITHS
CPOCTKOB MUHEpAJIOB M MX Pa3[eNieHHs MpH rnepepaboTke U 00OralieHUH IOJIEe3HBIX UCKOMAeMBIX.
OneHka KOHTPACTHOCTH CBOMCTB M 00OraTHMOCTH MUHEPAIBHBIX KOMILIEKCOB IO pE3yJbTaTaM
(bpaKLKMOHHOIO, MArHUTHOTO, (JIOTAMOHHOTO U IPYTUX BHIOB aHAIM3A.

Pa3znen 3. MeTobl, nponeccshl H TEXHOJOIHYECKHE MOKA3ATeIH 000ralieHus MoJie3HbIX
HCKONAEMBIX
Knaccupukauust meToJIoB M npoueccoB oboramenus. TeXHOJNOrHYecKoe Ha3zHa4yeHHe

IOJTQTOBHTENIBHBIX, OCHOBHBIX, BCIOMOIATENIbHBIX MPOLECCOB M MPOLECCOB MPOU3BOJICTBEHHOIO
o0CIyKUBaHHUSL,

TexHomoryueckue  CXeMbl:  KAUeCTBEHHBIE,  KOJHYECTBEHHBIE,  BOJHO-LILIAMOBBIE,
Ka4ueCTBEHHO-KOJIMYECTBEHHbIE, KOMOMHUPOBAHHBIE M CXEMbI LlenH annaparoB. Onepauuy, UKIEL,
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craguu. CTaauaabHOCTh 000ralieHusl.

[Tokaszatenu oboramieHus:: H3BJIEYEHHE [EHHBIX KOMIIOHEHTOB B KOHLIEHTPATHI, BBIXOJ H
KauecTBO MPOAyKTOB oboramenus. Onenka 2p(eKTHBHOCTH IPOLECCOB O00OrallleHus M YPOBHS
KOMIIJIEKCHOCTH MCIIOIBb30BAHHUS CHIPhS.

Pasneu 4. Ilponeccs! pasaesieHHs CHIPbS 10 KPYIMHOCTH
Knaccupukanuss TMpoLEccoB pa3leleHdss IIOJIC3HBIX HMCKONAEeMBIX II0  KpPYIHOCTH.

Teoperuueckue OCHOBEI ITpollecca TPOXOUYEHHS], OCHOBHBIE 3aKOHOMEPHOCTH. BHIBI IpOXOUEHHS 110
Ha3Ha4YeHHI0 W KpymHocTH. [IpocenBarommue mnoBepXHOCTH. D(GHEKTUBHOCTL TPOXOUCHHS H
MPOU3BOJIUTEIBHOCTE I'pox0TOB. DakTopsl, BIMAIONIME Ha Iporecc rpoxodeHus. KoHerpykuuwm,
IPHHIMI 1eHCTBHS 1 001aCTH NPUMEHEHHUS HEIOIBH)KHBIX H MEXaHHYECKHX IPOXOTOB.

['unpapnuyeckas W IMHeBMarHdeckas KilaccH(pUKaLs. 3aKOHOMEPHOCTH CBOOOAHOTO H
CTECHEHHOTO najieHus yacTil OCHOBHBIE MPUHIIUIIL! KIaccU(DUKAUK 1 ee pasHOBUIHOCTH. OOnacTh
IPUMEHEHHS M KOHCTPYKIIMM allapatoB Juis KiaccH(pHKAalMK B BOCXOISINEM, T'OPH30HTATLHOM
IIOTOKAX U B LIEHTPOOEIKHOM I10JIe, B BOJHOMN M BO3IYIIHOM cpenax. TexHomormyeckue mokazaTelH
PaboTEl KIacCH(PUIUPYIOIIUX YCTPOMCTE.

Hesunterpauuss ¥ npombiBKa. CyIIHOCTH IIPOLECCOB U YCJIOBUSL UX IIPUMEHEHHS IIpH
oboramenny. XapakTepucTHKa U 00JIacTh MPUMEHEHHS TIPOIECCOB JIE3UHTErPAllNH U NIPOMBIBKH B
anmaparax M yCTpOHCTBax ¢ ILIOCKOH MpPOCEMBAaBIIEH IOBEPXHOCTHIO, GapabaHHOrO, KOPBITHOTO H
GamenHoro TurnoB. BubpauuoHHBIE M aKyCTHYECKUE [IPOMBIBOYHBIC MAIIUHBI TeXHOJIOTHYecKue
roxKasaresi ux paboThl.

Pasnen S. IIpouecchl pacKpbITHS MOJIE3HBIX HCKONTAEMBbIX
[TpuHIMIEl H30MPATENLHOIO PACKPHITHSI MUHEpaloB. Kiaccuduxamus npoueccoB gpodieHus

U U3MEIBbYEHUs] U HX TEXHONOrMdeckoe HazHaueHHe. CTENeHb M CTaJUalbHOCTD JPOONICHHS H
u3MenbpYeHHs. TeopeTHueckue OCHOBEI IpoOneHus U u3MenbueHus. CriocoOb! ipo0iieHus. 3aKOHBI
IpoOICHUS ¥ U3METbUEHHS.

HpoGnenne. OCHOBHBIE KOHCTPYKLUH allllapaToB, XapaKTEPUCTUKA U 00JIACTH IPHUMEHEHHSI
IPOLECCOB APOOIEHHUS B IIEKOBBIX, KOHYCHBIX, BATKOBBIX, MOJIOTKOBBIX, POTOPHEIX, HHEPIIMOHHEIX H
371eKTPOTHIPABIMYECKUX IPOOHIIKaX.

M3menpyenne. OCHOBHBIE KOHCTPYKIMHU, XapaKTEPUCTHKA U 00I1aCTh IPUMEHEHHS IPOLIECCOB
m3MelbueHus B OapaOaHHBIX, BUOPAIIMOHHBIX, [EHTPOOEXKHEIX M CTPYHHBIX MenbHunax. OneHka
3} PeKTHBHOCTH IIPOLIECCOB APOOJICHUS U H3MEJIbUSHHS,

Pazpgei 6. Ilponecebl rpaBHTALIOHHOIO 000raleHNs
CyIIHOCTE M TEXHOJOTHYECKOE Ha3HAUCHHE M KIACCH(HKAIUS MIPOILECCOB TPABUTAIIHOHHOTO

oboramenus. TeopeTuyeckue OCHOBBI TMPOIECCOB pa3/JeieHHs] YacTHI[ 10 TIUIOTHOCTH B
BepTHKATBLHBIX TIOTOKAX, IOTOKAX Ha MJIOCKOCTH U B LEHTPoOeKHOM mosie. O61acTh IPHUMEHEHHUS.
Orcaznxa. CymHocTb mpoliecca, IPUHIMN paboThl U XapaKTEepPUCTHKH OTCALOYHBIX MAalldH.
OOnacTh NIpUMEHEHHUSI OTCATIKH U TEXHOJIOTHYECKHE TIoKa3aTeNld paboThl 0TCAA0YHBIX MAlllHH.
OGorarieHHe B TSOKENBIX CpeaxX. BUJIbL, cocTaB M CBOMCTBA TSUKEIBIX Cpejl. XapaKTepUCTHKA
IIPOLIECCOB pasJeeHHs B THKEIbIX cpenaX. OCHOBHBIC THIIBL, IPHMHIMI paGoTEl M 06IacTb
IIPUMEHEHHSI TSOKEJTOCPEHBIX CerapaTopoB, TEXHONOTHUECKUE ITOKA3aTeIH UX pabOThL.



XapakTepucTHKa MHPOIEccCoB O0OralieHdss B KPYTOHAKIOHHBIX, NIHEKOBBIX CeMaparopax,
KOPOTKOKOHYCHBIX THIPOLMKIIOHAX, 00€3BOKUBAIOIINX Ke100ax, Ha KOHLIEHTPALMOHHBIX CTOJIaX U
opbuTaneHBIX nTI03ax. OOnacte npuMenenus. [Iponeccsl U anmaparsl 471 oborameHus yriei B
BO3YIIHOH CpeJiE.

Pa3znen 7. Ilpoueccs! ¢proTanHoHHOr0 0odorameHus
Pa3HoBHIHOCTH (pyroTaIMOHHBIX IIPOLIECCOB. 3aKOHOMEPHOCTH MesK(a30BBIX

B3auMozeicTBui. TeopeTHueckre OCHOBBI NPOIECCOB MHMHEPANIM3allMM ITY3BIPHKOB IPH IEHHOH
¢uoranuu. Kuneruka d¢norauuu. Haznauenne (IOTaLMOHHBIX pEareHTOB M MEXaHH3MBI HX
neiictBua. XapaKTepHUCTHKA TEXHOJIOTHUECKHX PpEeXHMOB (DIOTALMOHHOrO 00OrameHus Ipu
KOMILICKCHOM HCIIONIb30BaHUM ChIphsl. KoHcTpykuus (noTanMOHHBIX amnnapaTtoB M 00JacTe
npuMeHeHHs. CXeMbl U PeKUMBI (PJIOTALMH MHHEPAIBHOTO CHIPEA - YINIEH, Py UBETHBIX, PEIKHX,
YepHbIX, OJaropoJHBIX META/UIOB, TOPHO-XMMHYECKOTO CBIPbS, HEMETATIMYECKHX [OJIE3HBIX
uckornaeMblX. Ko/uleKTHBHAS 1 celleKTUBHAs (I1oTalusl.

Pasjen 8. Iponecchbl MArHHTHOTO M JIEKTPHYECKOT0 000TaleH st
MaruuTtHast cenapanus. TeopeTHueckHe OCHOBBI IIpolecca, 3aKOHOMEPHOCTH pasJielIeHus

MHHEPAJIOB II0 HX MaI‘HHTHOI‘;{ BOCITPpHHMYHBOCTH. XapaKTepHCTHKa IIpoLIeCccoB O6OFEIII_I€HH}I B
MAarHiTHBEIX H O3JIEKTPOMAarHUTHBIX cCelaparopax co cnabbIM M CHJIBHBIM TONAMH. OCHOBHBIC
KOHCTPYKLHH allllapaToB, INPHHIIHII JIEHCTBUS W 00JIacTh IIPUMEHCHHUA, MarHUTHBIX CeIIapaTopoB.
MaFHI’ITOI‘HHPOCTaTH'-leCKHe H MarHuTOTHAPOIHHAMUYICCKHE MpOLECChI 0601”aHJ,eHI/IH.
Teopemqecme OCHOBEI H ﬁepCHCKTHBbI HX IIpUMEHCHHUSL.

BJIBKTpH'-IECKaS{ Ccenapanus. dusHyeckHe OCHOBEI U XapaKTECpHCTHKA IIPOLECCOB pa3ACICHHA
MHHEPAJIOB IO HX IIPOBOAUMOCTHU H JlHBIIEKTpH‘iCCKOﬁ IIPOHHIIAEMOCTH. OCHOBHEIE KOHCTPYKITHH,
ITPUHITHII JIEHCTBHUS arnrapaToB | obnactb IIPUMCHEHHA SJIGKTpH‘-IeCKOf/i cernapanum.

Paspen 9. CnenuajibHbIe MeTOAbI 000rameHus
CymHOCTP H  TEXHOJNOTHYECKOE Ha3Ha4YeHHE IPOIECcCOB. [eopeTHYeCKHe OCHOBBI

PaZIHOMETPUYECKHX M (POTOMETPHYECKHX IPOIECCOB 00oralieHls MUHepaJIbHOroO ChIpbs. [Ipu3Hak
pasjielieHus, II0Ka3aTe/lb KOHTPACTHOCTH M 3()(EeKTHBHOCTh NpH3HAKa pasieneHus. [loTounsii,
MOPIMOHHBIH U MOKYCKOBBIH PEXXHMEI Cerapaliuy.

OCHOBHBIE KOHCTPYKLMHM anlapaToB M XapaKTEPUCTHKA aBTOPaJHOMETPHYECKMX METOJOB
cenmapanui. Du3nueckue npouecchl 00OTallEeHHsl, OCHOBAHHBIE HA HCIIOJIB30BAHHUU pasnnqﬁﬁ B
IIPOYHOCTH, YIIPYTOCTH, (])Opme, ko3¢ dunuenTe TpeHus, npere, dnecke. MzduparensHoe apobnenue.
O6nacTe NpUMEHEHUs!, KOHCTPYKIIMHU, IPUHITAIT JeHCTRBUS alllapaToB. TEXHOJIOTHYECKUE 10KA3ATENIN
oboraieH#us.

Pa3znen 10. @u3HKo-XHMHYECKHE IPOLECCh] 000raleH L.

Teopernyeckue OCHOBBI M 3aKOHOMEPHOCTH IPOIECCOB XMMHYECKOIO M OaKTepUanbHOIO
BBILIEJIAYMBAHIS METAJUIOB U3 py. MexaHu3M BhIIeNaYBaHusA, KHHETHKA U [IapaMeTpPhl ITPOLECCOB.
AnnaparypHoe odopmiaeHHe, 00JacTh INPUMEHEHHs H TEXHHKO-3KOHOMHYECKHE I10Ka3aTelld
YaHOBOI'0, aBTOKJIABHOTO, IIEPKOJISIIHOHHOI0, KyUHOTI'O BBILIEIaUHBaAHUSI.



Pasnen 11. Ilponeccn 00e3Bo:kuBaHNS, ILLIEY/IABJIHBAHHA, 0O4HCTKH BOJbI H BO3/yXa
TeopeTnueckue OCHOBBI M 3aKOHOMEPHOCTH IIPOLECCOB 00€3BOKMBAHHSA CIYLICHHEM,
JIPEHHPOBAHKEM, HIEHTPH(YTHpOBaHHEM, QuIbTpalHeli, cymkoii. McnonszyeMoe obopynoBaHHe H
00J1acTh ero MpUMEHCHHUS

TpeGOBaHHH K COCTaByY BOIBI BOJOEMOB. XapaKTemeHKa CTOYHBIX BOJ o0oraTHTeNNbEHBIX
(I)ElePIK AHanu3 CTOYHLIX BOJ. Hpoueccm H anmapaTtbl OJId OYHUCTKH W KOHIWIHOHHPOBAHHUA
060p0THBIX BO/. HpHHHHHHEU'II:HBIe CXECMEI 060p0THOFO BO,E[OCH&6)K€HI/IH. HpOLIECCbI H
OGOI)YI[OBaHHe JUILI OYHMCTKH INaxXTHBIX, CTOYHBIX XOJ M KOHJHIHOHHPOBaHHEC OGOpOTHBl’X BO.
Hpoueccm Hu o6opyﬂ03aHHe JUIS TIBUICYJIaBIIMBAHHA H OYHCTKH BO3QyXa.

Paszpnen 12. Texuonorun odorameHus nojae3HbiX HCKONMAEMbIX
BHB.LIEHHG yIpaBJICHHU Kad€CTBOM IIOJIC3HBIX HCKOIMaEMBIX ITPpH UX pa3pa601‘1<e H OGOI"aLL[eHI’IPI.

Ponp ¥ 3a7aud  TEXHOJIOrMYECKOro KapTHpoBaHus. OnepanMd H CpeicCTBa YCpeIHEHHsS |
TNPEeKOHIEHTPALMM JI0OBIBAEMOrO ChIphs M IIPOAYKTOB oboramenus CHCTEMBI YIIpaBICHUs
KAueCTBOM ChIPbsl, IOCTYHAMOLIEro Ha nepepadoTky W oOoramenue. CxeMpl gpoOieHUs H
H3METbYCHHUS.

KauecTBeHHass XapakTepHCTHKA M TEXHOIOTHYecKas Kiaccu(ukamust yried OCHOBHBIX
OacceitnoB. TpeGoBaHUs K Ka4eCTBY 100BIBAEMBIX YTJIEH, IIPOYKTOB HX ITepepabOoTKH H 000TalleHHs.
CranmapTel 1O BHAAM MOTPeOIEHHS U1 OCHOBHBIX 0accelHOB M TEXHUYECKHE YCIIOBHA.
TexHoornyeckue cXemMbl U PeKUMEL NepepaboTKi U 00OralieHus KOKCYIOUIMXCS, JHEPTETHUECKUX
yried W TOPIOYHX ClIaHIEB. B3auMoyBs3Ka TEXI1OJIOTMH I1epepaloTKH ¥ 00OTallleHHs yIieH ¢
TEXHOJIOTHEH M KOMIUIEKCHOH MeXaHH3aluel X pa3paboTKM IIPH CENEKTHBHOH M BaJIOBOH BEIEMKE.
DxoHoMuYecKast 3 PEeKTHBHOCT 000TalleH s ¥ KOMIIIEKCHOTO UCIIOIb30BaHHsl YIIIEH.

KauecTBeHHas XapakTepHCTHKA H TEXHOJIOTHYeckast Kinaccupukanus yriel. TexHomornyeckue
CXEMBl H PEXKHMBI 000TaUICHHS KOKCYIOIINXCS H YHEPreTHUeCKHX yrielf ¢ ydeToM ocoOeHHOCTeiH
BEIIIECTBEHHOTO cOcTaBa, 00OraTMMOCTH W TpeOOBaHMH K KauyecTBY INPOJYKIHH. be30TXoIHBbIE
TEXHOJIOTHH.

KauecTBeHHAsI M TEXHOJIOTHYECKas XapaKTePHCTHKA OCHOBHBIX TUIIOB Pyl LIBETHBIX METAIIIIOB.
TpeboBanus K KadecTBY KOHIIEHTPAaTOB M KOMIUIEKCHOCTH HCIIOJIb30BaHHs ChIpbs. Konmuiiu Ha
PyIObl W KOHIEHTPATHl. TeXHOIOTHYecKHe CXEMBI M PEXHMBI PYAOIOJArOTOBKH M 0OOralieHHs
MeIHBIX, MEJHO-I[HHKOBBIX, IMOJMMETAJUTHUECKHX U METHO-HHKEIEBBIX Py, ¢ y4eTOM ocoOeHHOCTeH
HX BEIIIECTBEHHOIO COCTaBa M TpeOOBaHMI K KauecTBY NMPOJYKIHU. POITb KOMOMHHPOBAHHBIX CXEM
npu 0Oe30TXOmHOH mepepaboTKe pyA IBETHBIX METANI0B,  JKOHOMHYEcKas 3((EKTHBHOCTH
KOMIUIEKCHOTO MX MCIIOJIE30BAHHU.

KauecTBeHHAas M TEXHOJIOTHYECKas XapaKTepHCTHKA OCHOBHBIX THIIOB Pyl M POCCHINEH PEIKHX
metamioB. ['OCTEl, TeXHHUYeCKHE YCIOBHMA, KOHJIHMIMK HA PYJIBI, POCCHITH M KOHICHTPATHIL
TexHONOTHYECKHE CXEMEI M PEXKMMEI ITepepaboTKU U 000ralleHus OJIOBAHHBIX, THTAH-ITHPKOHHMEBEIX,
JIUTHEBBIX, OEPUIITIHEBEIX, TAHTAI-HHOOHEBEIX, MOTHOIEHOBEIX, BOIL()PAMOBEIX H PEKO3eMEIbHEIX
pya U poccelneil. DkoHoMuueckas 3((GEeKTUBHOCT NepepadoTKH, 00OralieHus U KOMIUIEKCHOTO
HCII0JIB30BAHUS PY/ U POCCHINEH PeaKHX METaIOB.

Texnomoruyeckasl THIM3ALM Py U pocchlneil 30510Ta, cepedpa U IMIaTHHOBBIX METAJIOB.
Tunel u copra pyA. OcoOEHHOCTH BEIIECTBEHHOTO COCTAaBa. TEXHOIIOTHYECKHE CXEMBI M PEIKHMBI
nepepaboTKH ©  OOOTalIeHHss OKUCICHHBIX W IIEPBHUHBIX 3010TO-CEPEOPAHBIX M IPYTHX
KOMIUIEKCHBIX Py 30JI0TAa H IUIATHHOBBIX METAIOB. TeXHOMOTHS mepepabOTKH pPOCCHIIEH.
TpeGoBanust K KadecTBY KOHIEHTPAaTOB M JpPYrod TOBApHOM MPOAYKIHH, [OJNYYaeMIIOH IPHU
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nepepaboTke pya W pocchineil. KoMIUIEKCHOCTh MCIOJIB3BAHMs CBIPbS W DKOHOMHYECKAs
3 peKTHBHOCTE 00orameH s 1 nepepaboTKH Py H POCCHIIEH O1aropoIHEIX METANJIOB.

KauecTBeHHas U TEXHOJIOTHYECKAs XapakTepHCTHKa OCHOBHBIX THIIOB Py YEPHBIX METAJLIOB.
Tuner pyn mo ocHoBHBIM OacceliHamM. KoHauuuu Ha pyabl U KOHIIEHTPAThl YEPHBIX METAIUIOB.
TeXHOMOrHYecKue CXeMbl U PEKHUMEI PYAOIOATOTOBKH B O0OTALIEHUS JKEJIe3HBIX, MapraHIeBbIX H
XPOMOBBIX Pyl C Y4E€TOM OCOOEHHOCTEH HX BEILIECTBEHHOIO COCTaBa M TpeOOBaHHH K KauyecTBY
npoaykid, KoMOMHHpOBaHHas M OOXKHI-MarHWTHAs TEXHOJIOTHS IepepaboTKH OKUCIEHHBIX
KBapLUUTOB. JKOHOMMYECKass 3QPEeKTHBHOCTL 000ralleHusi i KOMIUIEKCHOCTh HCIOIB30BaHUs Py
YepHBIX METALIOB.

KauecTBeHHasi XapakTepHCTHKA TOPHO-XMMHUECKOTO ChIphs. Kiaccudukaius chIpesl 10
BEILIECTBEHHOMY COCTaBY. TeXHOJOrHH W peXHUMbI IepepaboTku, oOoralieHus M KOMIUIEKCHOIO
HCIIOJIB30BAHUS FOPHO-XUMHUYECKOr0 ChIphbs (AarnaTHTOBLIX, (POC(HOPHUTOBBIX, CEPHBIX, KATHMHHBIX U
OOpHBIX pyd), C YYEeTOM OCOOEHHOCTEll BEIIeCTBEHHOro cocTaBa M TpeOOBaHHMIl K KauyecTBy
IPOIYKLIHH.

XapakTepuCcTHKa OCHOBHBIX THUIIOB alMa30COAEPKALIMX pYJ, POCCHIIEH H aJMa3oB.
TexHOJOTHYECKHE CXEMBI M PEXHMBI HM3BJICUCHHS alMa30B W3 Py, pPOCCHIIEH M YEepHOBBIX
KoHIeHTpaToB. CopTHpoBKa anMa3oB. KOMINIEKCHOCTh HCIONB30BaHUS CBIpbA. TexHuUKo-
SKOHOMHMYECKHE IT0Ka3aTelH.

XapaKTepUCTUKA OCHOBHBIX THIIOB ChIpbS M TpeDOBaHMS K KauecTBY KOHLCHTPATOB.
TexHOIOrHYecKHe CXeMBI M PEKHMEI epepaboTKH, 000ralleHus CEIpbs U TOJy4eHHs acOecTOBBIX,
TAJIBKOBBIX, CIIO/ISHBIX, BEPMUKYTHTOBBIX, TPa(UTOBBIX, (hIIIOOPUTOBBIX, OAPUTOBBIX, KAOJHHOBBIX,
KBApIEBBIX M MOJIEBOLINATOBEIX KOHIIEHTPaTOB. KOMIIIEKCHOCTE HCIIOIL30BAHMUS CBIPBS M TEXHHKO-
9KOHOMHYECKHE TI0KA3aTeNI! ero nepepaboTKy U o0oramieHusl.

TpeboBanus k KauecTBY rpaBus, eOHsI, IeCKa, IEMEHTHOIO ChIPbs, U3BECTH, THIICA H JIPYTHX
crpoutenbHBIX MaTepuanoB. ['OCTrl, obume TpeOoBaHHsS U METOIbI ucnbiTanus. KauecTBeHHas
XapaKTepHCTHKA CTPOUTENBHEIX TOPHBIX ITOPOJI, MaTepHanoB TeXHOI0rnUecKHe cXeMbl IepepaboTKu
1 oborameHus: DKoHOMIYecKas 3)(PeKTHBHOCTH IepepabOTKH CTPOHTENBHBIX TOPHBIX IOPQ.

TexHHKO0-3KOHOMHYECKHE NTOKa3aTeaIu 000raleH!s MHHEPAIbHOTO CBIPbS.

Pasnen 13. [lpeanpustus 1is nepepadoTki U 000rameHns MoIe3HbIX HCKOMAEMbIX
ObGoratutenbHble (abpuku, uX Knaccupukamus 1o o0oralaeMoMy CBIPBIO W OCHOBHOMY

npoueccy oboramtenus. OcoOeHHOCTH pa3MelneHnus o0opyIoBaHMs, 34aHUH, coopyxkeHui. Bribop
MECTOIIOJI0KEHHS] OTHOCUTEIBHO PYJHHUKA U IOTpeduTeneil MpoayKIuu.

KoHTposib paboThl anmnapaToB U TEXHOJOTHYECKUX IPoLeccOB. ABTOMATH3alMs OIpOOOBaHHS H
KOHTpoJis. MoJenupoBaHue H yIpasieHHe npoieccamu nepepabotku n oboramenus. ACYTII
oboraturebHON (habpuky U ee SKOHOMHUYecKast (P (HEKTHBHOCTD.

[TpuHIMIIBI OpraHu3aliy, OXpaHa Tpya X TeXHHKa 0e3011aCHOCTH Ha o0oraTuTeNnbHbIX Gadbpukax
u ycraHoBkax. OCHOBHBIE TEXHHKO-IKOHOMHYECKHE IIOKa3aTend oboraiieHuss u  paboThl
oboratuTeNbHBIX (pabpuk 1pu mnepepadoTKe pa3NUYHBIX THIIOB IIOJIE3HBIX  HMCKONAEMBIX.
[TepcrieKTHBBI COBEPIICHCTBOBAHUS IepepadoTKH, oOoralieHHs M PalHOHaIbHOH YBA3KH HX C
TEXHOJIOTHEH pa3pad0TKU MECTOPOIKIACHHUH T0JIE3HBIX HCKOMAEMBIX.



Paszgen 14. OxyckoBaHHe H MeTaJLIyprus
Arnomepanus pyl M KOHLEHTpaToB. HasHayeHHe, TEOpETHYECKME OCHOBBI IIpoIiecca.

[IpomsiunenHas npaktuka. ObopynoBanue. [lokazareny, o0nacTh MPHMEHEHHS.

OxomkoBanue xourentpatoB. Hasnauenwe. Teopernueckue ocHOBBEL. OCHOBHEIE CTaAHU U
onepaiu. OQocoBaHHbIE OKaTHIIK. MeTaUIM3UpOBaHHEIE OKATBIIM. Be300KUroBble METOJIbI
nojy4yeHue okareimed. IIpomeluieHHas npakTtuka, o00pyloBaHHE, CXEMBI, I0Ka3aTeld, 00J1acTh
IpUMEHEHHs mporeccoB. [IpoH3BoICTBO OKaThIIEH U3 TOHKOM3MENBYEHHBIX MaTepHaioB. OieHka
HX KauecTsa.

BpukeTHpoBaHHE TIOJNE3HBIX MCKOMAeMbIX. bpukeTHpoBaHWe pyAd W KOHIIEHTPATOB.
Hasznauenue, TeopeTHUYECKHE OCHOBBI IIPOLIECCOB OPUKETHPOBAHHS CO CBA3YIOLMMH U Oe3 HuX. Bujibl
CBSI3YIOIIMX MarepuasoB. OCHOBHbBIE TEXHOJIOTHYECKHE OIEpaldy, NPOMBIIIEHHAs [PAKTHKA,
obopyl0BaHHe, CXEMBI, NOKa3aTelH, (H3UKO-MEXaHHYECKHe CBOHCTBA pyIHBIX OpukeToB. O6nacTh
TIPUMEHEHHS.

OcHOBBI METATYPriuy. MeTamnyprus — Hayka H OTpacib IPOMBIIIEHHOCTH. McToprndeckue
acreKThl M COBpPEMEHHOE 3HaueHHe M COCTOsSHHe. MeTaisl 1 MX Kiaccu(pukaius. CoBpeMeHHBIE
TEXHOJOTHYECKUE IIPOLECCH] U ONEpaAllMK YEPHOH M LBETHOH MeTaurypruu. CTpOEHHE U CBOMCTBA
MeTaioB. CrIpble MaTepHaIbl METAUTYPrHYeCcKOro MPOU3BO/ICTBA U CIIOCOOLI H3BJICUEHHUE METAILJIOB
U3 pya U KoHIEeHTpaToB. TpeboBanus k kauecTBy Chipbs. [Iupo- u ruapomerannyprus. [Toaroroska
PYZBl 1 KOHIEHTPATOB K METAITYPrHYECKOH IepepaboTKe.

[TpousBozactBo uyryHa. O0iue cBeieHus o xenese, yyryne U ctayiu. Celpple MaTepHalibl st
NIPOM3BOJCTBA UyryHa. JloMEeHHBIH nporece. Obiue nonoxenus. openne kokca. BoccraHoBIeH e
okcuios. [l1nakooGpazosanue. ObopyaoBanue noMeHHOro 1exa. OcHoBHble TOII paboTh JOMEHHBIX
neuei. [IpakTuka JOMEHHOIO IPOU3BOJICTBA.

[TpousroactBo cranu. OCHOBHBIE pEaKlMU CTaICIIABMIIBHBIX IpolieccoB. HasnaueHuwe wu
K1accu(ukanus craleliaBUIbHBIX IMpolieccoB. BrimiaBka cranu B KoHBepTepaxX. Haznauenuwe u
Pa3sHOBHIHOCTH KOHBEPTEPHEBIX IpoleccoB. KueaopoaHo-KoOHBepTEpHEIH npouece. Brimagka cranu
B JIYTOBBIX 3JIeKTpolieqax. BblluiaBka cTany B MHIAYKLUMOHHBIX 3JIEKTporeyax. TeXHOJOrHYecKue
ocobenHoct. Ilokaszarenu, oGnacte npuMeHeHus. Pa3nuBka crtayiu. Pa3nuBka B H3I0KHHIIBL
HenpepriBuas pasnuBka. CTpykTypa ciautkoB. OGopynoBaHue, 00nacTh IpUMEHEHHA. TeXHHKO-
HKOHOMHUYECKHE IOKa3aTead. MeToapl BHENeUHOro padhuHUpPOBAHHS CTAIM LIUIAKOM H BaKyyMOM.
Packucnenune nerupoBaHue cTaad. [Ipomeccel mpsimoro momydeHHs MeTauia. [Ipou3BOJCTBO
(eppocmiaBos.

Mertamtyprus Menu. XapakTepucTHKA MeTa/llla U 00J1acTh ero pHUMeHEeHHUs. Me/iHbIe PyJIbl 1
criocoObt ux nepepa®otku. OCHOBHBIE MeTaJUIyprudeckue rnpoleccsl. BrIliaBka MeIHBIX IITEHHOB
U3 PYA U KOHIIEHTpaToB. [Ipon3BoIcTBO YepHOBOIt Memu. PadunupoBanue Mean. ['uapoMeraurypris
menu. O6opyaoBaHue, IoKa3aTeNu U 00J1acTh IPUMEHEHHUS.

Merannyprus HuKens 1 kobanbTa. XapakTepucTHKa METaJIOB U 001acTh npuMeHeHus. CrIpbe
IUIsl TIOTTy4eHHs HUKels ¥ KobanbTa. OCHOBHEIE METAJUIypriuuecKue rnpoueccsl. Metamtyprudeckas
nepepaboTka CyIb(QUAHBIX MEIHO-HMKEIEBBIX pyJ M OKHCIEHHBIX HHKENEeBBIX pya. MenHo-
HuKeneBbld  wmrein.  @aifnmreiin. [lomyuenue uepHOro - HHKeNA.  DIEKTPOIHTHYECKOE
papuHupoBanue Hukens. M3pnedenwe kobaynbra. OOopynopanue. Ilokasarenu. obnacTb
PUMEHEHHUS.

Merannyprust cBHHIA. XapaKTepHCTHKa MeTalia U oOnacte ero npumenenus. Cripbe.
CnocoOsl oJtyueHus 4epHOBOro cBuHIA. OCHOBHBIE MeTaJUTyprudeckue onepanuu. Pagunupopanue
YepHOBOIo CBHHIA. [TpoM3BOICTBO BUCMYTA.



Meramnyprus LIHHKa., XapakTepucTHKa MeTalmaa W obnacTk ero npuMeHeHHs. CErIpbe.
OCHOBHBIE METaNIyprHYeCKHe IpPOIECChl H3BJIECYEHHS LIMHKA — IHPO- M THIPOMETaLTyprHsl.
Papunuposanue nuunka. Obopynopanue, 00J1acTh IPHMEHEHHS T0Ka3aTelH.

Metamnyprist 0yioBa. XapaKTepUCTHKA MeTalla M o0nacTh ero mnpuMeHeHus. Chlpbe H
crrocoOBI IOTyUeHHs oJioBa. PaduHupoBanie 4epHOBOro 0j0Ba. O00pyI0BaHKE, TOKA3aTEIH.

Metamnyprus amomMuHus. XapaKTepUCTHKA MeTauia U obnacTh ero npuMeHeHus. Cwipbe.
OCHOBHBIE ~ METAUIypTHYECKHE  IPOLECChl  IPOM3BOJACTBA  INIMHO3€Ma W KPUOJIMTA.
DieKTpoMeTaTypriuyueckoe moaydenne amomMunus, Obopynoeanue. [Tokazarenu.

Mertamtyprus Bosib(paMa. XapaKTepHCTHKA MeTaia W o0yacTh ero npuMeHeHus. ChIpbe.
O6orareHune pya 1 nory4eHue okcuaa Bonsgpama (VI), ocnosusle craguu. [IponsBoacTeo nopomnika
BonbGhpama. [Tonyuenue xommakTHOro Bonmb(paMa. Bremnaska ¢eppoBonsdpama. ObopynoBanue.
IToxasarenu, obnacTs MPUMEHEHHS.

Metannyprus THTaHa. XapaKTepUCTHKa MeTalaa M o0nacTe ero mnpuMeHeHHs. CHIpbe.
OcHOBHBIE METATyprHuecke Nporecchl. [[poH3BOACTBO HYETHIPEXXJIOPHCTOTO THTAHA, CIIOCOOEI
NPOU3BOJICTBA THTaHA. [IpOM3BOJACTBO KOMIIAKTHOIO THTaHA, BhILIaBka (epporurana. Cxemsl,
obopyioBaHKe, IOKa3aTelH.
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