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1. HOACHUTEJIBHASI 3AITUCKA

Ie/1b BCTYNHTEILHOTO HCHBITAHMSL,
Onenka ypoBHs 0CBOCHHMS IOCTYNAIONIAM KOMIICTEHIIHH, HEOOXOMMBIX [UIst 0OOYUeHHs 110 porpamme
MarucTepeKon moJAroToBKM 1o nanpasnenuio 22.04.02 «Merautyprusi»

®opma, NPOI0/KHTENLHOCTH NPOBEACHNS BCTYIHTEILHOI0 HCIBITAHMS. Kpurepun onenuBanms.
BC'l'}’lIHTCHBHOB HCIILITAHHAE I10 Hf:ll'[pﬂBHCHHIO HOATIOTOBKH ITPOBOJIATCH B [MHMCBMEHHON tbopme.
[ Ipog0/KHTENLHOCTS IIMCBMEHHOTO 9K3amena — 120 MHHYT. DK3aMeHAIMOHHbI OuIeT COJIEPIKHT S
BOIIPOCOB. B ciiyyae HpaBMIKHOIO M IOJHOrO OTBETA HA KAXKIBIA W3 BOIIPOCOB, TMOCTYNAIOIIHII
[HoJay4vacT COO'I'B{'J'[‘C-'l'B}*’IO'H_I,ee KOJHYCCTBO GEULI'IOB, l'lplr'l HEIIOJIHOM OTBETEC HIIH l'lpH HaIH4YHH 01].[1/160[{
WICHBI HK3aMCHAIMOHHOM KOMMCCHH BBICTABIIAIOT KOIHYECTBO OajioB NPOHOPLUHMOHAIBHO YACTH
[TPaBHJIBHOTO BBLINOJIHECHMS 3aianus. PesynbraroMm oueHumBaHus pabOThl SBJSIETCS CyMMa Oasjios,
IIOJTyHCHHBIX 32 NPABHJILHBIC OTBETHI HA COOTBETCTBYIOIIME BOMPOCEI HCHMEHHOM paboThI.

Cucrema ONEHUBAHUS THCBMEHHOTO BCTYIUTEILHOTO HCIIBLITAHHSE:

1 Bonrpoc — 10 dasios;

2 Bomnpoc — 10 6ammos;

3 Bonpoc — 20 Gailios;

4 orpoc — 25 Gajuios;

5 Borpoc — 35 Dauios.

PesylibTarhl BCTYINTENBHBIX HCTIBITAHUH OleHnBaoTes 1o 100-6amipHoil mxae.

MuHUMAIBHBI  [IPOXO/IHON  Oaii, TOATBEPIKIAOUMN  YCIEUHOE  POXOIK/ICHUE BCTYIUTEJIbHBIX
MCIIBITaHUH, cocraniisieT 40.

[lepevens npuHaUIeKHOCTE, KOTOPbIE NOCTYHAIONMH HMEET MPABO [IPOHECTH B ayJINTOPUIO BO
BpeM# TPOBE/CHUs BCTYIHUTEIHHOTO HCIBITAHUA: PY4Ka, KapaHjaml, JACTHK, HENpOrpaMMUpyeMbiit
KaJIbKYJIATOP.

AHHOTAIIUS

IIporpamma mocrymienust B maructparypy no manpasienuio 22.04.02 «Metamyprus», npoduis
«TexHonorus MUHEpaITLHOIO CHIPhst» GasupyeTcs Ha KOMIUIEKce AHCIHIUH «OGO0raen e moIe3Hbix
HCKOIaeMbIX», « TexHonornueckas MuHepaaorusy, «JIpobienne, u3MeIbuYennue | noAroToBKa CBIPbS K
oboramennion, «Mcenenopanue 060raTHMOCTH MOJIE3HBIX HCKOMACMBIX», « MartuTibLe, IIEKTPUYECKUC
U CHCHNHAIbHBIC MCTOABI oboramenus», «DnorannoHHoe o6orameHue MOIE3HbIX HCKOMAEMBIXY.
«l'paBuranmonnble  Merojel  oboramenus»,  «Bcrmomorareabubie nmpoueccel»,  «KoHTpoas
TEXHOJIOTMYCCKUX [1POLEecCcoB oborarenus», «TexHojornu oboramenus oJe3HbX HACKOIIAEMBIX)),
«lIpoexrupoBanue oboratutensHpx (abpux», «OKyckoBamue u METAIIYPIUs» MU  «YTpaBlIcHHE
MHHCPAILHEIME - PECYPCaMH», KOTOPBIE SABJIAIOTCS BaXKHOW COCTABIAIONMIEHT TIporpamMM  o6ydeHus
CICIHAIMCTOB H DaKaaBpoB.

JINCIMIUIAEBT MMEIOT KaK TEOPETHHECKYIO, TAK M MIPAKTHUCCKYIO HarpaBpJIieHHOCTEL B 00JIaCTH METO/10B,
HPOLCCCOB,  aNapaToB U TEXHOJIOIMH oboramieHus M KOMIUICKCHOH riyGokoit nepepaGoTku
MHUHEPAJIBHOI'O CBIPbS IPUPOJIHOTO U TEXHOICHHOTO NPOUCXOKICHHSL.



2. COAEPKAHUE PA3JIEJIOB.

1.

Bemecrsennplii cocTaB u 060raTHMOCT IOJIE3HBIX HCKONAEMBbIX.
XUMHUYECKHH, MHHEPAIOTHYECKUH COCTAaB  I10JIE3HBIX  HCKONAEMBIX. Xapaxrepucruka

KaqgecTsa pyi MO COAEPIKAHUIO OCHOBHBIX M COIYTCTBYIOUIMX LEHHBIX KOMIIOHEHTOB, IOJE3HBIX W
BPEAHBIX npHMeced. XapaKTepHCTHKA KayecTBa YIJeH [0 OSJIEMEHTHOMY COCTaBy ¢ Yy4eTOM
BIIKHOCTH, 30JIBHOCTH M 0Ommiero cozeprkanus cepbl. Kiracendukanus yrieit na npoMbIIuIcHHbIE
MapKu.

Texerypuo-crpykTypHbIe XapaKTepUCTHKH, Biusiue TEKCTYPHO-CTPYKTYPHBIX
0CODEHHOCTEH CTPOCHHS IIOJIE3HBIX HCKOMAEMBIX Ha HX 000raTHMOCTD.

['panyioMeTpuueckuii cocTaB W METOJIBI €ro OIpejeeHus. Cymmapnasi — xapakTepucTuka
KpYITHOCTH ¥ €C HMCHOJB30BAHME JUIS KAYECTBEHHOH ONEHKM COOTHOINCHHS COPTOB HIIM MApOK
BO3MOXHOH NPOAYKIMH IPH IepepaboTke M 0OOraIleHUH yriael U CTPOHTEIbHBIX FOPHBIX HOPOJI.
TpeboBanust k pyJam dYepHBIX METAIOB MO KYCKOBATOCTH U KpynHocTy. XapakTepHcTuKa
[OJIC3HBIX MCKOMAEMBIX 1O MEXaHHYECKOM IIPOYHOCTH, aDPa3sHBHOCTH ¥ KPEIIOCTH.

Puspveckue, (QUNKO-XUMHUECKHE U XUMHYECKHE CBOHCTBA (pasieiuTe/bHbe IIPU3HAKH)
MUHEPaoB. XapaKTepUCTHKA MHHEPAIOB ¥ OPraHMYecKoll MacChl yriisi 1o IJIOTHOCTH, (hopme U
YIIPYTOCTH KpUCTAILIOB, MarHUTHBIM, IEKTPHYECKUM, CHEKTPOCKOIMHYECKHM,
PaJIMOCHEKTPOCKOITMYECKHIM, (PH3UKO-XHUMHUECKIM, XHUMHYECKUM, OHOXUMHYECKUM,
TCPMOXHMUHCCKHM M MCXaHHYCCKHM CBOHCTBAM, ONPEACISIONMM — BO3MOXKHOCTh  PACKDHITHS
CPOCTKOB MHHEPAJIOB M UX pa3JieJICHHs TIpH 1epepaboTke W 0BOralleHNH HOME3HBIX HCKOMAEMBIX.
Onuenka KOHTPACTHOCTH CBOMCTB M 0GOraTUMOCTH MHHEPATBHBIX KOMIUICKCOB T10 pesyiabTartam
(bpakKIHOHHOTO, MATHHTHOrO, (JIOTAMOHHOTO H APYIHX BHIOB AHAIIN3A.

MeTo/tb1, IPOLECEHI B TEXHOTOTHIECKHE TTOKA3ATEN 0601 M CHIsE HOJIE3HBIX HCKOIAEMBIX,
Knaccuduranmss merogoB u  nponeccoB  oGoramesus. Texnonoruyeckoe nHazgauenue

HOATOTOBUTEILHEIX, OCHOBHBIX, BCTIOMOIaTEIbHBIX HPOLECCOB U IIPOLECCOB MPOU3BOACTBEHHOTO
00CITy KHBAHUSL.

Texnonornueckne  cxempl:  KauecTBeHHBIE. KOJIMYECTBCHHbIE,  BOJIHO-IIJIAMOBBIE,
KaueCTBCHHO-KOIIMYCCTBEHHBIC, KOMOMHHPOBAHHbIE M CXEMBI LENH armapatos. Oneparuy, Kb,
craju. CraguanbHoCTh 060raIeHus.

llokasarenu obGoramenus: H3BICUEHHE IEHHBIX KOMIIOHEHTOB B KOHLIEHTPATHI, BBIXOJ U
KauecTBO NpOAyKTOB oboramenus. Onenka s(GeKruBHOCTH HPOLECCOB OBOTACHHS | YPOBHS
KOMIUICKCHOCTH HCIIOJIb30BAHUS ChIPhS.

IIpouecent pasjeenus cbIpbst 10 KPYIMHOCTH.
Knaccuukanus nponeccoB  pasienenms —[ONE3HBIX HMCKOMAEMBIX 110 KPYIHOCTH.

Teoperuyeckue 0CHOBBI 1IponEcca IPOXOYCHUS, OCHOBHbIE 3aKOHOMEPHOCTH. Bujbl rpoxouenns o
HasHAuCHMIO W Kpynxocru. IIpocemsatomme nosepxuoctn. DddexruBHOCTH IPOXOYECHUS U
NPOM3BOMTEILHOCTE TPOXOTOB. DAKTOPbL, BIMAIONME HA IIPOLECC I'POXOUCHHUSL. Koncrpyxkiuu,
MPUHIUIL ICHCTBUS ¥ 0OJIACTH IPUMEHEHMS HEIIOABIIKHBIX M MEXAHUYCCKIX I'POXOTOB.
lujpaBiuveckas m nHeBMarnueckas KiaccH(UKALys. 3aKOHOMEPHOCTH CBOOOJHOIO M
CTCCHCHHOrO majenus dvactuil OCHOBHbIE NPUHIMILI KIACCHQUKALME U ee PasHOBUIHOCTH.
O6nacts NpUMEHCHHST M KOHCTPYKI[HH anmaparoB  Juid  KIACCH(HMKAIMM B BOCXOSIIEM,
FOPU3OHTAILHOM  IIOTOKAaX M B LEHTPOOEKHOM IHOJNe, B BOMHOH M  BO3YIIHOM cpeax.
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Texnonornyeckue moxasaresu paboThI KIACCHPUIMPYIONIHX YCTPOHCTB.

Jlesnnrerpauus u npompiBka. CymHOCTB IPOLECCOB U YCIOBHS MX IPUMEHEHHS pu
oboramennn. XapakrepucTika 1 061acTh IIPUMEHEHNUS [IPOLECCOB Je3HHTErPAIHH U IIPOMBIBKH B
anmnaparax ¥ yCTpoHCTBax ¢ IUIOCKOH IpocenBaBiiell 1OBEPXHOCTHIO, HapabaHHOro, KOPEITHOTO U
OareHHOro TUNOB. BuOpanuoHHbIe U akyCTHYECKHE MPOMBIBOYHBIC MAlIMHLL. TeXHOIOrHYecKre
Ioxasartesu ux padborhl.

IIponecenl pacKpbITHS 10JIE3HBIX HCKONAEMBIX.
Ipunimmer n36MpaTeIbHOTO PACKPBITHS MUHEPATIOB. Kiaccuguxanus nporeccos apobienust

M M3MEIIBYCHHS W MX TEXHOJOrMYyeckoe HaszHavenue. CTENEeHb W CTAAMAIBLHOCTH JpOOICHUS M
n3MelbucHus. TeopeTnyeckue OCHOBEI Jpobiaenus u uamensueHus. Crocosl JpoOienusi. 3aKOHBI
JPOOJIEHHS H U3MEIILUYCHHS.

Hpobierne. OCHOBHbBIE KOHCTPYKIIHH alllapaToB, XapaKTePHCTHKA W OBIACT IIPUMEHEHHUS
MPONECCOB APOOICHHS B IIEKOBBIX, KOHYCHBIX, BAIKOBBIX, MOJIOTKOBBIX, POTOPHBIX, HHEPLIHOHHBIX
U 3JICKTPOTHIPABIMYUCCKUX JPOOHIIKAX.

Wsmenpuenne. OCHOBHBIC KOHCTPYKIMH, XapaKTEPUCTUKA B 00IaCTh IIPUMEHEHUS IIPOLECCOB
u3MenbyeHust B OapabanubiX, BUOPAIMOHHBIX, HECHTPOOEKHBIX M CTPYHHBIX MenbHUIEAX. OeHKa
3B PEKTUBHOCTH IPOIECCOB APOBICHUS U H3MEIbUCHHS.

IIponeccnl rpaBHTAMOHHOTO 060raIEHNSI.
CyIHOCTb ¥ TEXHOJOIHYECKOEe HABHAYCHUE U KJIACCH(HMKALHS IPOLECCOB I'PaBUTALMOHHOTO

oboramenus. Teopernueckne OCHOBBI TIPOLECCOB  PA3JCICHUsS. YACTHIL [0 [UIOTHOCTH B
BEPTHKANBHBIX [IOTOKAX, OTOKAX Ha IIOCKOCTH U B HEHTPOOEKHOM 1ojie. O61acTh NpUMEHEHHS.

Orcajka. Cymmocts npomnecca, HPUHIMI pabOThl U XapaKTePUCTHKH OTCANOYHBIX MAIIHH.
OGnacTh NPUMEHEHHUST OTCAJIKM M TEXHOIOIHICCKHE T0KA3aTe/H paboThl OTCAJOYHBIX MAIIUH.

OOorarnienue B TSOKEIBIX cpejiax. Bujibl, cocTaB i CBOHCTBA THIKEIbIX cpe1. XapakTepucTuka
[IpOMECCOoB pasjiC/ieHus B TOKENBIX cpeiax. OCHOBHBIC THIIBI, HPUHIMI paboThl M 06IacTh
IPUMCHEHHUS TSDKEIIOCPEHBIX CENApaTopOB, TEXHOIOTHYECKUE OKA3aTe/IM UX paGoThL.

Xapak1epucTuKa IPOLEccOoB OOOralieHuss B KPYTOHAKIOHHBIX, HIHEKOBBIX cerapaTopax,
KOPOTKOKOHYCHBIX MHAPOLMKIOHAX, 00€3B0XKUBAIONINX KeI00aX, Ha KOHIEHTPAIMOHHBIX CTOJAX U
opOuTanbHbIX munosax. O6nacts npumenenus. IIporeccs u anmaparsl Jijis o0orauieHus yriei B
BO3JYLIHOH cpeje.

IIpoueccnr dpuroTanmonnoro odoramenns.

PasznoBujnocrn (itoTaoHHkIX IIPOIIECCOB. 3aKOHOMEPHOCTH Mex(a3zoBBIX
B3AUMOJICHCTBHI. Teopernyeckne OCHOBBI HPOLECCOB MUHEPAIM3ALMHN [1y3bIPHKOB [IpU TICHHOU
(prroraumu. Kuneruka Qroranun. Hasnauenwe (roTarmuoHHbIX pCareHTOB M MEXaHU3MBl HX
JICHCTBHA.  XapaKTEpPUCTHKA TEXHOJOIMYECKHX PEKUMOB  (DIOTALMOHHOTO 0BOraImeHus npu
KOMIIJIEKCHOM ~ HCIIOJIB30BAHMH  CBIPbsi. KoHCTpyKIms (IOTALMOHHBIX anmapatoB u  06acTh
npumenenns. CXeMbl ¥ peKuMbl (JIOTAIMKM MHHEPAILHOTO CHIPbS - YIJICH, PYJ LBETHBIX, PEIKUX,
YEPHBIX, O1aropo/iHbIX METAIOB, TOPHO-XHMHYECKOTO CBHIPBS, HEMETAUTMICCKHX ITOIC3HBIX
ucKoraeMbIX. KojulekTusHas i celleKTHBHas (IoTarms.

IIpouecest marnnTHOIO M IEKTPHYECKOT0 000ranenmsi.
MarnnTnas cenapanus. TeopeTudeckue OCHOBBI porecca, 3aKOHOMEPHOCTH pas3/ielIeHus]

MHHEPAJIOB 110 MX MAardHuTHOH BOCIIPHHMYHBOCTH. XapaI(TepHCTHKa 1Iponeccon 060[‘HIHCHHH B
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11.

MArHUTHBIX M DJICKTPOMAIrHUTHBIX Ceraparopax co c¢jiabblM M CHIbHBIM 10JAMH. OCHOBHBIE
KOHCTPYKIMH aIIapaToB, IPUHIUI ICHCTBHS W 00JAaCTh MPUMEHEHHS, MAHUTHBIX CENapaTopoB.
MaruuToruipocTaTHyeckue M MarHHTOTUAPOIHHAMITYECKHE nporeceel  oborameHwsl.
Teoperuyeckue OCHOBEI U HEPCIIEKTHBB UX TTPHMEHEHHSL.

JnexTpryeckas cenapaius. OU3MIECKHe OCHOBBI M XapaKTepHCTHKA IPOLIECCOB pa3/IeIeHUs]
MUHEPAJIOB 10 UX NMPOBOJUMOCTH M JHINEKTPHYECKOH NpoHUIaeMocTH. OCHOBHbIE KOHCTPYKIIIH,
[PUHLAT JICHCTBHS AIIAPATOB U 0OMACTh IPHMEHEHIS IEKTPUYECKOIl CelTapaliuy.

Cﬂeuﬂaﬂbﬂblc MEeTOaALI 000 AIeHHsI.
CyU_'LIIOCTb U TEXHOJIOTHYECKOE  HasHavdcHue IIPOLECCORB. Te()pe'I'HLIECKHe OCHOBBI

PA/MOMETPUYECKUX M (POTOMETPHYECKUX MPOIECCOB 00OraEH s MUHEPAILHOTO ceipbs. [Ipuznak
PasICIICHus, NoKasare/lb KOHTPACTHOCTH M 3(Q(EeKTUBHOCT NpH3HAKA pasjieneHus. [loToumbii,
IIOPLMOHHBIA U MOKYCKOBBIH PEXKUMBI CETapariiu.

OCHOBHBIC KOHCTPYKIMM aIlllapaToB M XapaKTepUCTHKA ABTOPATMOMETPUYECKUX METOJIOB
cenapaiuu. Pu3HYecKue NpoUecch O0OTaleHHs, OCHOBAHHBIC HA MCIOL30BAHMH pazin4uii B
[pOYHOCTH, YHPYrocTH, (opme, KodIDPUIHEHTE TpeHus, IBeTe, OJecKe. M3buparensHoe
apobnenne.  OOGnacTh  npUMeHeHwHs, KOHCTPYKIUH,  TPUHIMI  JCHCTBUS  allliaparos.
TEXHOJIOTHYECKHE ITOKa3are/in oforameHus.

Du3MKO-XHMHYECKHE POLECChl 060rameHns.

Teoperuueckue OCHOBBI H 3aKOHOMEPHOCTH TPOIECCOB XUMHUYECKOr0 ¥ OaKTepHasbHOro
BBINCIAYUBAHAS  METAUIOB M3 pyJ. MexaHusM BBILEIAYMBAHUS, KHHETHUKA | [apaMeTpsbl
[POLECCOB.  AmirapaTypHoe o(opmieHHe, 00JacTh HPHMEHEHHS M TEXHHKO-OKOHOMHUECKHE
TTOKa3aTe/IH 4aHOBOI'0, ABTOKJIABHOTO, HEPKOJIAIMOHHOI0, KYYHOIO BBIIC/IaYHBAHMSL.

[Ipouecenr 06e3BOKMBAHNS, ILLICYIABIMBAHNS, OUHCTKH BOIBI U BO3QyXAa.

Teopernyeckne OCHOBBI M 3aKOHOMEPHOCTH IIPOIECCOB  0OE3BOIKHBAHHS CTyIICHHEM,
JpEHAPOBAHKEM, IEHTPHpYrHpoBanueM, (uiprparnei, cymxkoii. Mcnoassyemoe obopynoBaHue u
0051acTh €ro NpUMEHEHHUs

Tpebosanmsi K cocTaBy BOBI BOZOEMOB. XapakTepPHCTHKA CTOMHBIX BOX OOOTATHTENbHBIX
(pabpuk. Amanus croumsix Boj. Ilporeccs u anaparel JUst OYMCTKH M KOHIHUIMOHHPOBAHHS
000pOTHBIX BOJ. [IpUHIMNMANIBHBEIE CXEMBI obopoTHOTro  BOMOCHAGXKeHMs. Ilpomeccsl U
000Opy/IOBaHKHE JUIS OYHCTKM IIAXTHBIX, CTOYHBIX XOH U KOHIMUMOHUPOBaHHE OOOPOTHBIX BOI.
IIpoueccrr n 06opy noBanue U NBIIEYIABIMBAHAS U OYHUCTKH BO3jLyXa.

Texuomorun 000ramennst MoJe3HbIX HCKOIAEMBIX.
3HaueHue YHpaBJIE€HMs KadeCTBOM IMOJIE3HBIX HCKONAaeMbIX IIpH  HMX paspaboTke Hu

oboramenuu. Poiib 1 3a1aui TEXHOIOIHYECKOTO KAPTHPOBAHHS. Orepanuu 1 cpesicTBa yepeaHeHus
M TIPEJKOHLCHTPAIMU JI0ObIBAEMOTO CBIPBSt M MPOJYKTOB oboramenus CHCTeMb YIIpaBJICHUS
KafeCTBOM — CbIpbsl, HOCTYHAIOWEro Ha TepepaboTky u  oboramenue. Cxembl apoGliieHus u
H3MEIIbYCHHMSL.

Kavecrsennas XapakrepucTuka H TeXHOJIOIMYECKas KJIacCH(UKAMs yrieil OCHOBHBIX
Oacceiinos. TpeGoBanms K KayecTBy 10GBIBACMBIX VIJICH, TPOJYKTOB MX MepepaboTKH |
oborawennst. Cranmaprsl 10 BHAAM HOTPEGNCHMS Ui OCHOBHBIX GAcCeHHOB 1 TEXHHYECKHE
ycnoBus.  TeXHOJNOIHYECKHE CXEMbl W PEKHMBI nepepaboTKH M 00OraleHusi KOKCYIOIUXCS,
SHEPIeTHYCCKUX yIIeH ¥ TIOPIOYMX CIIAHLEB. B3aMMOYBS3Ka TEXHOJOIMH nepepaboTku U
oboralienust yried ¢ TEXHOJNOTMeH H KOMIUIEKCHOH MeXaHu3aimell ux pa3paboTku 1pu
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CEJICKTHBHON M BAJIOBOM BhieMKe. DKOHOMHYECKas YQ(EKTHBHOCTL 0OOraIeHNS U KOMILIEKCHOTO
UCIIONIL30BAHUS YTIICH.

KayecrBennas — XapakTepucTuka M TEXHOJNOIMYeCKas  KiaccH(HKalus YTJICH.
Texnomornyeckne cXeMbl M PeKUMBI O0OTAMEHHS KOKCYIOUMXCS H 9HEPreTHYECKAX yriaei c
Y4eTOM OCOOCHHOCTEH BEIIECTBEHHOIO COCTaBa, OOOraTMMOCTH M TpebOBaHMil K Ka4yecTBY
MPOAYKIMHU. be30TX0/IHBIE TEXHOJIOTIHH.

KauectBennas 1 TEXHOJIOIrMYECKas XapaKTePUCTHKA OCHOBHBIX THIOB Py [IBETHBIX
MeTa/uioB. TpeboBaHus K KayecTBY KOHIEHTPATOB M KOMIUIGKCHOCTH HCIOJIB30BAHMS CBIPBSL.
Konuuun na pyjsl B KOHIEHTpPATHL TeXHOJIOrHYecKHe cxembl U PEKUMBI PYIOIOJAIOTOBKH M
OGOFB.H_IE:HHH MCIHBIX, METHO-IIHHKOBBIX, MOJHUMETA/UIMYECCKUX U MEIHO-HHKEJIEBBIX pya, ¢ YICTOM
OCOOCHHOCTEH HX BEIIECTBEHHOIO COCTaBa M TpeOOBaHMl K KAayecTBY NPOAYKUMH. Pois
KOMOMHHPOBAHHBIX CXEM TpH 0E30TXO0/IHOM nepepaboTie Py LBETHBIX METAIUIOB, YKOHOMHYECKAS
(] PeKTHBHOCTH KOMILIEKCHOTO UX HCIIOIb30BAHMSL.

KauecrBennas ¥ TEXHOJOTHYECKas XapaKTEPHCTHKA OCHOBHBIX THIIOB pya M pocchIei
peknx meramioB. 'OCTeL, Texnuyeckue ycioBus, KOHAMIMH Ha PYJIbl, POCCHITH U KOHIIEHTPATBHI.
Texnomornyeckue cxembl U peKUMBI  nepepaboTKH v oboraiieHus OJOBSIHHBIX, THTaH-
LMPKOHICBLIX, JIHTHEBBIX, OCPHIIIHEBBIX, TAHTAI-HUOOMEBBIX, MOIMOIEHOBBIX, BOIb(PAMOBBIX U
PCAKO3EMEIILHBIX PYJI M POCChINe. DKkoHoMuYecKas HQPeKTHBHOCTS TepepaboTK, 06oramenus 1
KOMIIJIEKCHOT'O UCIOJIB30BAHMS PYJL U POCCHIICH PEKUX METAIIIOB.

Texuonornyeckas Tunuzanust pya m pocchiieil 300Ta, cepebpa M IUIATHHOBBIX METAIIIOB.
Tunet u copra pys. OcoOOEHHOCTH BeIECTBEHHOTO cocTaBa. TeXHOJIOrHUYECKHE CXEeMBI U PEKUMBI
epepaboTki U 00OralleHus] OKHCICHHBIX W TIEPBHYHBIX 30JI0TO-CEPEOPSHBIX U JAPYIHX
KOMILICKCHBIX  pyJl 30JI0Ta M IUIATHHOBBIX MeTa/LIOB. Texmosnorus mnepepaGoTKH pocchIeii.
T'peGoBanust Kk KayecTBY KOHIEHTPATOB M JPYroif TOBapHOH IPOJIYKIIHY, IOJIy4yaeMJIOH Mpu
nepepaboTke pyl M pocepied. KOMIIEKCHOCTh  HCIHONB3BAHMS CBIPDBS M IKOHOMHUYECKast
s exrusrocTs oborameHus 1 nepepaboTKM Py H PoCChiIed 01aropo IHEIX METAIJIOB.

KagectBennas u TeXHONOrHYECKAs XapaKTEPHCTHKA OCHOBHBIX TUIIOB PYJ1 YEPHBIX METAJIIOB.
Tuner pyn mo ocuosnbivM Gacceiinam. Kowmiun na pyis u KOHIIEHTPAThl 4EePHBIX METaJIOB.
Texuonornyeckue cXeMbl M PEKUMBI PYIOHOATOTOBKH U OOGOTALICHIS JKE/E3HBIX. MAaprasieBbIX U
XPOMOBBIX PYJl ¢ y4ETOM OCOOCHHOCTEH MX BEHICCTBEHHOIO COCTaBa M TPeGOBAHMH K Ka4ecTRY
npoaykimn. KomOunupopaunas u 0OGKUI-MarHUTHAS TEXHOIOIHS nepepaboTKM  OKUCIIEHHBIX
KBapUUTOB. DKOHOMUYECKAs dPPEKTUBHOCTE 0BOraIeHuss 1 KOMIUIEKCHOCTD HCIOJb30BAHKS pya
HYCPHBIX MCTAILIOB.

Kayecrennas XapakrepucTHKa IOPHO-XHMHYECKOIO CBIPHSL. Knaccuuxamus ceipps 1o
BEIIECCTBCHHOMY COCTaBy. TeXHONOrMHM M peskuMBbl nepepaboTku, 00OraleHus U KOMILICKCHOTO
HCIIONb30BAHNS FOPHO-XHUMUYECKOIO ChIPbsi (AATHTOBBIX, (OCHOPUTOBLIX, CEPHBLIX, KATHHHBIX U
OOpHBIX DY), ¢ YYETOM OCOOEHHOCTEH BEIECTBEHHOIO COCTABA H TpeboBaHuil K KadecTBy
IIPOJTYKLIUH.

XapakTepUCTHKA OCHOBHBIX THIIOB alMa30COAEPIKANINX DY/, pocchIeil M ajaMasos.
Texnonmoruyeckue cxeMbl W PEXUMBI H3BICUYCHHS AIMA30B M3 pyJ, poccpineil M YEepHOBBIX
KOHLeHTpaToB. CoprupoBka anma3zoB. KOMIUIGKCHOCTH — HCITOJIB30BAHUS ChIpbs. Texuuko-
IKOHOMMYECKHE [MOKA3aTEIIH.

XapaKkTepucTHKAa OCHOBHBIX THIIOB CBIPhS M TPeGOBAHHS K KauecTBY KOHIIEHTPATOB.
Texuonoruueckue cxemer u pexums Ilepepaborkn, oboramenus CBIPBSl M IOJIy4eHHs acOCeCTOBBIX,
TAIbKOBBIX, CIIOMSHBIX, BEPMUKYIUTOBBIX, IPAQUTOBBIX, (IIOOPUTOBBIX, GAPUTOBEIX, KAOIHHOBBIX,

7



12,

KBapIEBbIX 1 HOJIEBOIIIATOBBIX KOHICHTPATOB. KOMIIIEKCHOCTE HCIIOIB30BAHMS CHIPhS H TEXHUKO-
HKOHOMHUYCCKHME MOKA3aTEIN ero nepepaboTku u oboramenus.

Tpebosanus k KauecTBy rpaBus, meOHS, 1ECKA, LIEMEHTHOTO ChIPhSI, U3BECTH, IHIICA 1 JIPYrux
crpoutelibHbIX MarepualioB. ['OCTel, o0mue TpeGoBanus U MeTOIbI HCHBbITAHUA. KadecTBeHHAs
XapaKTepuCTHKa  CTPOUTENLHBIX TOPHBIX IIOPOJ, MaTepHayoB TexXHOIOrHYecKHe CXEMBbI
nepepadoTkn 1 oboramenus Jxonommueckas HPHEKTHBHOCTS epepaboTKH CTPOHTEBHBIX TOPHBIX
HOPOJI.

Texuuko-5K0HOMUYECKHUE TTOKA3aTENM 000rAlCHAS MUHEPATBLHOTO CHIPBS.

l'lpe,[mpmnml I ||epepaﬁo1'ml H 000ramenns noJIe3sHbIX HCKOITAEMBIX

ObGoraturenbupie (pabpuxu, wX Kiaccupukamus o oboramaeMoMy CBIPbIO W OCHOBHOMY
rporeccy odoramenus. OcoOeHHOCTH pasmernenus oboPyI0BaHNS, 3AHHH, coopykenuit. Beibop
MECTOMNOJIOKEHHs! OTHOCHTENHHO PYAHMKA U OTpeOHTelNel POy KIIHH,

Konrpouns paborsl anmapatoB U TEXHOIOIHYECKHX HPOLIECCOB. ABTOMATHAAINS onpoboBaHus u
KOHTpOIst. Mojie/iupoBanue M ynpaslieHHe mporeccamu nepepaborku u oboramenus. ACYTIT
oborarurenbroil Gpabpuky 1 ee sKoOHOMUYECKas HPPEKTHBHOCTD.

Ilpunumibl  oprauuszanin, oxpaHa Tpylda M TEXHHKA OE30IACHOCTH HAa OBOTrATHTENBHBIX
(pabpukax u ycranoskax. OCHOBHBIE TEXHHKO-IKOHOMUYECKHE TTOKA3ATEIH OOOrAICHUS 1 paboThl
oboraturelbublX (abpuk Hpu nepepabOTKE pPAsIMYHBIX THIIOB IOJE3HBIX  HCKOMAEMBIX.
llepcniekTuBbl  COBEpIICHCTBOBAHMSA I1epepabOTKH, 0GOraleHus U parroHaIbHON YBSI3KH HX C
TEXHOJIOTHEH pa3pabOTKNU MECTOPOIKIAECHII IOIe3HBIX HCKOITAEMBIX.

OxycxoBanme n MeTAJLIYPIrHsl.
ArjoMepatusi pyJ ¥ KOHLEHTparos. HasnaueHwe, TeopeTHUYECKHE OCHOBBI nporecca.

[pombiuiennas npaktuka. O6opyosanue. Ilokasarenu, obnacts LIPUMEHEHUS.

OxoMKoOBaHuE KonueHTparos. Hasuauenme. Teopernyeckue ocHoBel. OCHOBHBIE CTaIHH |
onepanun. OdrocoBannbie OKaTHIIM. MeTalIu3upoOBaHHbIe OKATHIN. Be300)KHroBEIe METOBI
noiydenue oxarpiueil. Ilpompiuiennas npaxktuka, o6opyI0BaHHe, CXeMbl, [10KA3aTeNH, 06IaCTh
[PUMEHEHHS 1IPOLECCOB. IIpon3BOACTBO OKaThUIEH M3 TOHKOM3MEIbYEHHBIX MaTepuanos. Ouenka
HX Ka4yecrsa.

bpukernposanne 1monmesHBIX HCKOlaeMbIX. BpukeTMpoBamme pyj  u KOHIIEHTPATOB.
Hasnavenne, Teoperuueckne OCHOBBI HPOIECCOB GPHKCTHPOBAHUS CO CBA3YIONMMH 1 0e3 HHX.
Bujbl  casyromux  marepuanos. OCHOBHBIE —TEXHONOIHUESCKHE OIepaiyy, IPOMBIIUICHHAS
npakTuka, o0OpyJoBaHHe, CXEMBl, [OKasarTelM, (H3HKO-MEXaHHYCCKHE CBOMCTBA PYJIHBIX
Opuxeros. ObnacTs npuMeHeHus.

Ocroser MeTatypriy. MeTtatyprus — Hayka U OTpaciih POMBIILIEHHOCTI. Hcropuueckue
aClCKThL M COBPEMEHHOC 3HAYCHUE M COCTOsIHME. Metainl u ux Kmaccu(ukarms. CoBpeMeHHbIE
TEXHOJIOTHYECKUE [POLCCCHI M ONEPALMK YePHOH M 1BeTHON Metaiutyprun. CTpoeHne u CBOHCTBA
MeTaioB.  Chlpble  MaTepuaibl METaLyprUYecKOro IIPOM3BOACTBA H CIOCOGHI  H3BJICUCHHUE
METAJUIOB U3 pyJL U KOHNEeHTpaToB. TpeboBanus Kk xauecTBY Chipbst. [Iupo- u THJIPOMETAILILY prusl.
[ToaroToBKa py/bl H KOHIEHTPATOB K METAILTYPIHYECKOI epepaboTKe.

[IpoussosctBo uyryna. Ofmme cBeieHUS O Kele3e, YyryHe U CTAlH. CrlIpble MaTepuas JUis
Ipou3Bo/CTBa Uyryna. Jlomernnpii nporece. Obmue nonoxenus. I'openue kokca. BoccTanoiemHe
oxenjios. llbiakoobpasosanne. OGopynosanne nomennoro exa. Ocuopupie TOII paboTsl
JAOMEHHBIX T1eucH. [IpakTuka ToMeHHOro IIPOU3BOICTBA.



Iponssoicrso cram. OcHOBHBIE peakiMH CTaNEILIABMILHBIX Mponeccos. Hasnauenue m
KJIacCH(PUKAIMs CTAJICIUIABIIIBHBIX [POIECCOB. BhiniaBka cramu B Konseprepax. Hasznauenue u
PasHOBHIHOCTH KOHBEPTEPHBIX MPOLECCOB. KUCI0poJHO-KOHBEpTEpHBIH mporece. Briaska cramy
B JIYFOBBIX SJICKTpOI€Yax. BplaBka craim B MHIYKIHMOHHBIX 3JIeKTporeyax. TexHOIOrHuecKie
ocobennocrn. [lokasaresm, obnacts npumenenust. Pasiuska cram. Pasiubka B M3IOKHHILDL
Herpepbisrast pasmuska. Crpykrypa cautkos. OGopynoBanue, o06iacth npuMeHenus. TeXHuKo-
IKOHOMIYECKUE TI0KasatTesd. MeTolbl BHENEeYHOro paQMHUPOBAHMS CTAIM HIIAKOM U BAKYYMOM.
Packncnenne nermposanmme cramu. llpoueccsl NpAMOro IONYYeHHs METaa. IIpousBoacTo
(heppocruraBos.

Metamtyprist Mesm. XapakTepucTuka MeTalia 1 o6acTh ero npuMenenus. Membre pYJibl 1
CrOCo0BI HX nepepaboTkH. OCHOBHBIE METAIUIYPIHUECKHE 1IPOIECChl. BhITIaBka MeIHBIX MITeHHOB
M3 pyA M KOHHEHTpaToB. IIpomssojacTBo  uepHOBOW Mmemu. PapunupoBanme Mejm.
[appomeramnyprus mean. OGopynosanue, IIOKa3aTeH U 06IaCTh [IPUMEHEHHS.

Metawtyprus nukenst u KoGanbra. XapakTepHCTHKA METALIOB U 06IACTh [IPUMEHEHUSL.
Ceippe Uit HOJMydEeHHsS] HMKEIs M Kobaubta. (OCHOBHBIE METAIyPrUYeCKHE ITPOLECCHL.
Meraitypruueckas repepadborka CyIb(GUIHBIX MEHO-HHKEIEBbIX PYJ B OKHCIICHHBIX HHKEIEBBIX
pya. Mejmo-nukenesprii mrreiin. ®aitnmreiin. [lonxyuenne yepHOro Hukess. DIIEKTPOTIUTHIECKOE
paunnposanne mukens. Mspuedenme kobambra. OGopymosamme. Ilokasarend. o61acTh
IIPUMEHEHHMSI.

Merayprust cuHIfa. XapakTepuCTHKA MeTaia M 00JacTh €ro npuMeHenust. Creipbe.
Crocobbl  moiydeHuss 4YepHOBOro  cBHHIEA.  OCHOBHBIC METATYPIrUYECKHe  ONeparium.
Papunnposanue yeprosoro ceunua. [1ponsBoicTso BUCMYTA.

Merayprus nunka. XapakTepucTHKa MeTalia ¥ 06JACTh ero npuMenenus. Ceipbe.
OcHOBHBIE METAUIYPrHYECKHE NPOIECCHl M3BJICYEHHS IMHKA — [UPO- ¥ THAPOMETAILTYPIUSL.
Paduunposanne nunka. O6opyioBasnue, 061acTh IPAMEHEHHS TOKA3ATEIIN,

Merautyprus onmoBa. XapakTepHCTHKa MeTauia W 06JacTh ero npumenenus. Crelppe H
CI10coOb! 1HoJTyYenns ojosa. Padunuposanue yeproBOro onosa. OGopytoBanue, mMoKasaTesu.

Metasniyprus amomunus. XapakTepucTHKa MeTalia H 00JacTh ero npumeHenus. Cripbe.
OCHOBHBIE ~ METAIIyprHYeCKHe  TNPONECCHl  NMPOM3BOJACTBA  TIMHO3EMA W KPHOITUTA.
DJEKTPOMETAILLYPIrHYECKOE HOMYUESHHE ATIOMUHIS. Obopynosanue. [Tokazarem.

Merauyprust Bonb(pama. XapakTepucTHKa METaa U 06IACTh ero npumenenus. Cripbe.
OOGoramenue pyJ ¥ HOIyYEHHE OKCHJIA Bosbpama (VI), ocHoBHble craymu. IIpoH3BOCTBO
nopomka - Boibppama. lloxyuenue KkomnakTHOro Boib(pama. Bpiaka (peppososshpama.
Obopynosanue. ITokasarenu, 061acTh IPUMEHEHHUS.

Meramnyprus TuTana. XapakTepHCTHKA MeTaia M 061acTh ero npumeHenus. Ceipbe.
OcHoBible MeTauTyprudeckue mponeccsl. [IponsBoicTBo YCTBIPEXXJIOPUCTOTO THTAHA, CHOCOOLI
MPOM3BOJICTBA THTAaHA. [IpOM3BOACTBO KOMIAKTHOrO THTAaHA, BBLIJIABKA (epporurana. Cxemsl,
obopyioBanue, noKazareu.
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