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1. TACIHOPT MPOI'PAMMBbI IPOPECCHUOHAJIBHOI'O MOAYJISAIIM.01
IoaroroBka M BeJeHHE TEXHOJOIHYECKOI0 Npouecca NpPpou3BoACTBA IIBETHLIX Me-
TaJJIOB U CILJIABOB

1.1. Ob6sacTh NPpUMeEHEHHUS NPOrPAMMBI

[Iporpamma npoheccrnoHaAIEHOT0 MOTYJISISIBIISIETCS] YAaCTHI0 OCHOBHOH ITpOQecCHOHaIBHON 00pa3oBaTeNlbHOI Mmpo-
rpammsl B cootBeTcTBHU ¢ PT'OC 1o cnenmansHoctn 22.02.02 MeTamuryprusi IBETHBIX METaJUIOBB YaCTH OCBOCHUSI OCHOB-
Horo Buza npogeccuonansHoil gestenbrocty (BI1/I)I[IonroToBka u BeJileHHe TEXHOIOTHYECKOT0 Mpoliecca MPOU3BOICTBA
LBETHBIX METAJJIOB M CINIABOBY COOTBETCTBYIOMINX OOIINX KOMIIETECHITUIH:

OK 1. [ToHUMaTh CYIIHOCTH U COIMAIEHYIO 3HAYMMOCTH CBOEH Oyayiiei npodeccuu, MposiBIATh K HEH ycToH-
YUBBIN UHTEpPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AESATEIBHOCTD, BEIOUPATh THIIOBBIE METO/IBI M CIIOCOOBI BHIMTOTHEHUS
npoeCCHOHANBHBIX 33724, OLEHUBATh UX d((EKTUBHOCTh U KAYECTBO.

OK 3. [IpyHUMAaTh pelIeHus B CTaHIAPTHBIX M HECTaHIAPTHBIX CHTYalUsIX U HECTH 32 HUX OTBETCTBEHHOCTD.

OK 4. OcymiecTBiTh MOUCK U UCTIOIH30BaHUE HH(POPMAINH, HEOOXOAUMOH JUT AP PEKTHBHOTO BBHITIOIHEHUS
npoecCHOHANBHBIX 3a/1a4, TPO(ECCHOHATBHOTO ¥ IMYHOCTHOTO Pa3BUTHSL.

OK 8.CaMocTosTeNnbHO ONpeaessaTh 3a1a4u MPOPEeCCHOHATBFHOIO M TMYHOCTHOTO PAa3BHUTHS, 3aHUMATHCS CAMO-
00pa3oBaHHEM, OCO3HAHHO IUIAHUPOBATH MOBBIIICHHE KBAIU(HKALIIH.

po(eCCHOHATBHBIX KOMIICTCHITHIA:

IIK 1.1. OcymiecTBisiTh MOJArOTOBKY HCXOIHOTO CHIPhS K TIepepaboTKe.

IIK 1.2. Bectu TexHomorn4eckuii mporecc mo pe3ysibraraM aHajJH30B, IIOKa3aHUSM KOHTPOJIbHO-M3MEPHUTEIbHBIX
npubopos (KHUIT).

IIK 1.3. KoHTponupoBaTh U peryInpoBaTh TEXHOJIOTHUECKUH Mpoliece.

IIK 1.4. Vcnonp30BaTh aBTOMaTH3UPOBAHHBIE CUCTEMBI YIIPaBIeHUS TexHonorndeckumu mnpoieccamu (ACYTII)
B TIPOM3BOJICTBE LIBETHBIX METAJIIOB U CILIABOB.

IIK 1.5. BoIMogHsITh HEOOXOIUMBIC THITOBBIC PACUETHI.

Iporpamma npodeccHoHanbHOr0 MOIYNS MOXET OBITh MCIONB30BaHA B JOMOIHUTEIBFHOM NPOQeccnoHaIbHOM
00pa3oBaHNK U NPodhecCHOHATBHON MOATOTOBKE PA0OTHUKOB B 00JacTH MeTauTyprul IIBETHBIX METAJLIOB, IIPH HAJTHYUH
cpenHero (MoJHOro) odriero oopazoBanus. OnbIT paboThl HE TpeOyeTcs.

1.2. Hean 1 3a1aum npohecCHOHATIBLHOI0 MOAYJISI — TPeOOBAHMS K pe3yJibTaTaM OCBOCHUS
npodeccuoHAIBLHOT0 MOIYJISA

C nenbio OBNAAEHUS yKa3aHHBIM BHAOM NPOQECCHOHATIBHON ASSATENHHOCTH U COOTBETCTBYIOLIMMH Ipodeccuo-
HaJIbHBIMH KOMIIETESHIIAMH 00ydaronuiicss B Xole OCBOSHUS MPOGEeCCHOHATBHOIO MOIYIIS JOJDKEH:
HMETh NPAKTUYECKUN ONbBIT
— IOATOTOBKU HCXOAHOIO CHIPBS K NepepadoTKe;
— BEJEHMs TEXHOJIOTHMYECKOro Mpolecca 1o pe3ylbTaTaM aHalu30B, nokazanusm KUIT,
— KOHTPOJIS U PEryJUpOBaHUs TEXHOJIOTHIECKOrO IIPOLECCa;
— wucnons3oBaaus ACYTII B mpon3BoACTBE IBETHHIX METAIIOB U CIUIABOB;
—  BBINOJIHEHHU HEOOXOIUMBIX THIIOBBIX PacyeTOB;
YMETb
— BbIOMpATh CHIPHEBBIE MAaTEPUAIIBI AJIsI IPON3BOCTBA IBETHBIX META/IOB HA OCHOBE HX CBOWCTB;
— BBIOHpATH CIIOCOOBI TOATOTOBKH CHIPHS;
— BBINOJHATH PacueT CHIPhEBBIX MATEPHAJIOB,;
— orcaexuBarh nokazanus KUII, ananusupoBaTe uX, BHOCUTh KOPPEKTUBBI B IIPOLIECC;
— paccuMTHIBaTh MaTepHAIbHBIN OasaHC Tpoliecca;
— paccUMTHIBATh MaTepPHAIbHBIC TIOTOKH,
— OMNpEIETSITh OCHOBHBIE APaMETPBI TEXHOJIOTMIECKOT0 PEKIMA;
— PErucTpUpOBaTH U 00PAOATHIBATH TAHHBIE TEXHOJIOTMUECKHX MTPOIIECCOB;
3HaTh
— (u3myUecKue U XMMUUECKNE CBOWCTBA [[BETHBIX METAJIJIOB,;
—  BHABI CBIPHS; CIIOCOOBI ITOATOTOBKH CBHIPHS;
— OCHOBHBIE (pU3NYECKHE 1 XMMUYECKHE IPOIECCH B IPOM3BOICTBE [[BETHBIX METAJIOB,;
— CHocoOBI M TEXHOJIOTHUIO TIEPEePa0OTKH CHIPHEBBIX MaTEPHAJIOB;
— THIOBBIE TEXHOJIOIMYECKUE MPOLECCHl MPOU3BOJACTBA OCHOBHBIX LBETHBIX METAJUIOB, JTalbl M YCIOBHS MPOTEKAHUS
TEXHOJIOTUYECKUX MTPOLECCOB;
— METOJIBI pacueTa MaTepruagbHOro OanaHca TEXHOIOTHIEeCKOro TIpoliecca.




1.3. KosinuecTBO 4acoB Ha 0CBOeHHE IPOrPaMMbl NPO(eCCHOHAILHOI0 MOLYJIS

®opmbl ocBoeHus1 nporpamMmmsel moayJisi IIM.01 Yacel
MakcumManbHasi yueOHasi Harpy3Kka CTyJeHTa,B TOM YHCIIe: 1184

- o0s13aTenbHas ayAUTOpHAs yueOHas Harpy3Ka 805

- CaMOCTOsITeNIbHAs Pa0OTACTYICHTa 379

- IPOM3BOJICTBEHHAS! MPAKTHKA 468
Bcero 1652

2. PE3YJIBTATBI OCBOEHUSA ITPO®ECCHUOHAJIBHOI'O MOAYJIA

Pe3ynpTaToM ocBOoeHHS MPO(ECCHOHATBLHOIO MOAYIS SIBISIETCS OBJaJeHHE 00YUYarOMIUMUCS BUAOM Ipodeccuo-
HaJIbHOK JesTenbHOCTH [10Ar0TOBKA M BeACHHE TEXHOJIOTMYECKOro Ipolecca MPOM3BOACTBA IBETHBIX METAJUIOB M CILIa-
BOB, B ToM 4nciie npodeccronanbubiMu (ITK) n o0mmmu (OK) komneTeHnusMu:

Kon HaumenoBanmue pe3yabTaTa 00y4eHust
K 1.1 OcymiecTBIATh MOATOTOBKY MCXOTHOTO CHIPBS K IepepadoTke
nK 1.2 Bectn TexHomornueckui IIpoHeCC 1o pe3yjibTaTaM aHaJIM30B, ITIOKAa3aHUAM KOHTPOJILHO-
’ n3MepuTenbHbIX pudopos (KUIT).
DK 1.3 KoHTponupoBath 1 perympoBaTh TEXHOJIOTHYECKUM TpoLiece
K 1.4 Hcnonp30BaTh aBTOMATH3NPOBAHHBIE CHCTEMBI YITPABJICHHS TEXHOIOTUYECKUMH TPOIIEC-
' camu (ACYTII) B mpou3BOACTBE IIBETHHIX METAJIOB U CIUIABOB
DK 1.5 BremonHATh HEOOXOMIMBIE THITOBBIE PACUETHI.
OK1 [ToHMMaTh CYITHOCTH M CONMANBHYIO 3HAYUMOCTH CBOEH Oymymiei mpodeccuu, mposBIsITh
K HEW YCTOMYMBBIN UHTEPEC
OK? Oprann3oBBIBaTh COOCTBEHHYIO JIETENFHOCTD, BEIONPATH TUIIOBBIE METOBI M CIIOCOOBI
BBITIOJTHEHUA MTPO()EeCCHOHANBHBIX 33][a4, OIEHNBATh UX 3(pPEeKTHUBHOCTH U KaYeCTBO.
OK3 [IpuHUMATE pelIeHns B CTAaHAAPTHBIX M HECTAHAAPTHBIX CUTYAIUSAX U HECTH 33 HUX
OTBETCTBEHHOCTh
OK 4 Ocy1iecTBIATh MOMCK M MCIIONIb30BaHue HH(pOpMaiu, Heo0OXoauMOo# s 3 PEeKTHBHOTO
BBITIOTHEHUS MPO(EeCCHOHANBHBIX 33]1a4, TPO(ECCHOHATHLHOTO M IMYHOCTHOTO Pa3BHUTHSL.
OK 8 CaMocCTOsTenTHHO ONPEAENITh 331a9u MPO(HEeCCHOHATHHOTO H TMYHOCTHOTO Pa3BUTHA,
3aHUMATHCS CAMOOOpPA30BaHNEM, OCO3HAHHO MJIAHWPOBATH MOBHIINIEHIE KBATH()UKAIIHH.




3. CTPYKTYPA U COAEP KAHUE TIPO®PECCUOHAJIBHOT'O MOAYJIA IIM.01

3.1. TemaTnuyeckuii mi1aH npogecCHOHATBLHOI0 MOIYJIA

O0bem BpeMeHH, OTBe/ICHHBII Ha OCBOEHHE

MEKIUCIUTIMHAPHOTO0 Kypca (KypcoB)

CamocTosiTeIbHAA
Bcero Oo0s3aTeibHasI AyAUTOPHAS Y4eOHAas aBoTa
4acoB HArpy3Ka o0y4aiouerocst P IpakTHKa Npoun3-
HaumeHoBaHus pa3jiesion o0y4alonierocs
Koab1 npogeccnoHaIBHBIX KOM- (maxc. BOJACTBeHHas (10
- npo¢ecCHOHAIBLHOTO MO- B T.4.
neTeH it ayas* yueOHas 6 npoduIIIo Crenu-
JabopaTropHblie B T.4. B T.4., Kyp-
Harpyska u B Ié p > B > Kyp AJILHOCTH),
MPAKTHKH) cero, padoThI 1 KYPCOBOW cero, | CoBOii mpo- 4ACOB
YacoB | MpaKTHYeCKHe MPOEKT, 4acoB eKT,
3aHATHS, 4acoB 9acoB
4acoB
1 2 3 4 5 6 7 8 9
IIK 1.1. Ocymectasats moarotos- | Pazgen 1.0cymiecTBiienue
KY MCXOJIHOTO CBIPbs K IEpepadoT- | MOAr0TOBKH HCXOXHOI0 572 389 150 183 *
Ke. CBIPbSA K mepepadoTKe
IIK 1.2. BecT TeXHOJOTHYECKHI
MPOIIECC 1O pe3yIbTaTaM aHaIH-
30B, MOKAa3aHUSAM KOHTPOJIHHO-
n3MepuTenbHBIX prdopos (KUIT).
p pubopos ( ) Pa3znen 2.BeneHue u KoH-
MK 1.3. KoHTpoaupoBaTh U pery-
JUPOBATH TEXHOJIOTHYECKUN TIPO TPOIE TEXHOIOTHHIECIOTo
uec}:)c p npoiuecca JJist Moy YeHust 553 376 170 177
. BETHBIX METAJLVIOB H
MK 1.4. Ucnons30Bath aBTOMaTH- |
CIJIABOB
3MPOBAHHBIC CUCTEMBI YIIPABIICHUS
TEXHOJOTMIECKUMH TPOIIECCaMU
(ACVYTII) B mpon3BOICTBE IIBET-
HBIX METAJUIOB U CIIABOB.
IIK 1.5. BeimoaHaTs HEOOX0aH- Pa3zgen 3. Boimoanenue 59 40 40 19 19 *
MbI€ TUTIOBBIC PACUETHI THNOBBIX Pac4éTOB
IIpousBoacTBeHHas MPaK-
THKA (110 Npoduiio cnenu- 468 468
aJIbHOCTH)
Beero: 1652 805 | 320 40 | 379 | 19 468




3.2. Conepxanue 00y4yeHus 1Mo npodheccCuoOHAILHOMY MOIYJII0

HaumenoBanue pa3jesioB npodgeccu-
OHAJILHOT'0 MOJYJIs1, ME:KIHCLHMILIH-
HapHbIX KypcoB (MJK) u Tem

Conep:xanue y4e0HOro MaTepnaJia, JIabopaTopHbie padoThl U NPAKTHYECKUE 3aHATHS,
CaMOCTOsITeIbHAasI padoTa CTyAeHTOB, KyPCOBOH POEKT

0Oo0bem
4acoB

YpoBeHb
0CBOEHUS

1

2

Paznea 1. OcymecTBienue mojaro-
TOBKH MCXOJHOI'0 CBIPbS K Nepepa-
00TKe

MJK.01.01. METAJLUTYPI'UA
IOBETHBIX METAJIJIOB

572

Tema 1.1 OGoramenue pya HBeTHBIX
MeTaJLI10B

1.1.1 OcHOBBI re0JIOTHHM ¥ TOPHOTO
aenaa

Coaep:xanue

CaezneHus 0 reoyioruu, MuHepasioruu u nerporpaduu. Llenu n 3agaun oboramenus. ['eonorus — Hayka o 3emie. OcHOBHas
3aj1a4ya reoyoTHH, e€ 3HAUCHUE TSl TOPHO-METALTYpPrHYecKOro MPOM3BOACTRA. [[BEeTHAS METAITYPrist — KPYITHEHIIHNIA TT0-
TPeOUTEIh PYAHOTO CHIPbSL.

Mecropoxaenus U ux kiaccudukarms. OOmue cBeneHus o MuHepaiax. [IporcxoxkaeHne MuHepanoB. Gusnueckue cBO-
CTBa, XUMHUUECKHUI1 cocTaB M GpOpMYIIbl OCHOBHBIX MHHepasioB. Knaccudukalys MUHEpaIoB 10 XUMHYECKUM M KPHCTAILIO-
XMMHUYeCKUM npu3HakaM. OcHOBHBIE THUTIBI py[. Kitaccudukarys pyn o BeleCTBEHHOMY COCTaBY, BKPAIUIEHHOCTH MUHe-
pAaJIoB, IO NPOYHOCTH U TBEPAOCTH MUHEPAJIOB.

[ponykrsl oborarmieHus. Cxema oboraiieHus

[IpoxykTe! oboramieHus: KOHIEHTPAT, XBOCTHI, IPOMEXYTOUHBII IPOAYKT. BinsHue kayecTBa KOHLEHTpaTa Ha TEXHUKO-
HKOHOMHUYECKUE TTOKAa3aTeIN METaJUTypIrHYeCKOTo MPOu3BOACTBa. [lokazaTenyu npouecca o0orameHus: n3BIeuYeHue MeTall-
JI0B, BBIXOZ IPOAYKTOB OOOrallleHus, CTeNeHb oborammeHns. Meroasl U cxeMsl oborameHus. [loaroroBurensHele, odora-
THUTEJbHBIE U BCIIOMOTATeNbHbIEe MPOLECCH P HepepadoTke pyl. XapaKTepuCTHKa OCHOBHBIX METOJZI0B 00OTrameHus Mo-
JIe3HBIX MCKOMaeMbIX. IIoHATHE 0 TEXHOIOTHYECKOH cXeMe 000TallleHHsl.

1.1.2. PynonoaroroBka

Cone

KaHHUEC

3agaun apobiieHus U u3MenbueHus. Padbora npobiaenus. Pu3nyecKkre OCHOBHI IPOLECCOB APOOIeHHs M m3MenbueHus. u-
HAMUKa pa3pyLIeHHs] KyCKOB PYABI P APOOIeHHH U u3MenbyeHn. CTeneHb U cTaguy ApoOJIeHUs U U3MeNbUeHHs. 3aKoH
JpobieHus U ero cienctsusd. Kiaccuduxanus IpoOuiiok 1mo crnoco0y pa3pyLIeHHs KyCKOB PyIbl: IEKOBBIE, KOHYCHEBIE,
BAaJIKOBBIE U yJapHOTO JeiicTBuUs. X yCcTpONCTBO M NPUHIUI ACHCTBUL, 007acTh npruMeHenus. Knaccupukanus MeabHHUI]
T10 CIIOCO0yY M3MENBUEHUS PYABL. Y CTPOMCTBO, MPUHINI ASHCTBUS M 00JacTh IPHUMEHEHHUS METBHUIL: IIAPOBBIX, CTEPKHE-
BBIX, PYIHOTQJIEYHBIX, BUOPALMOHHBIX, CTPYHHBIX ¥ CAMOU3MEIIbUYEHHSI.

Hasnauenue mporecca rpoxoueHusi, 3QPEKTUBHOCTh TPOXOUYCHUsI. Y CTPOMCTBO W MpUHIUI paboTel rpoxoToB. [IpocenBa-
OIINE TIOBEPXHOCTH TPOXOTOB. THIIBI TPOXOTOB: KOMOCHUKOBBIE, BAJIIKOBBIEC, OapaOaHHBIE, TJIOCKHE KAa4darolIUecs, MOTy-
BHOpannoHHbIE, BUOPAIIMOHHBIE U AyroBble. DakTOphl, BIMSIONIME HA PAOOTY TPOXOTOB.

3.

Ha3znauenmne ruapaBimdeckoil kiaccuuKamum. Y CTpOHCTBO U MPHHIWI paboTh KiraccupukaTopoB. [loHsATHE 0 paBHOMA-
JTAEMOCTHU. Y CTPOICTBO, IPUHITHII ACHCTBUSI M 001aCTh MPUMEHEHHS THAPABIMYECKNX KIACCH(UKATOPOB

IIpakTHyecKkue 3aHATHS

1.

Pacder TexHOIOTHYECKHX TOKAa3aTeNIeil 000raleHus

2.

3HaKOMCTBO €O CIIOCOO6aMH OnpoOOBaHNS, YCPETHEHNUS] U COKPAIICHHS Py

3.

I/I3yquI/Ie 060py11013aHI/1;1 JJIA TIOAT OTOBUTCIIBHBIX onepaum‘/i rnepea O6OFaIIIeHI/IeM

12




1.1.3.DjJoTalMOHHLIA MeTO 000ra-
IIEeHHus

Cone

KaHHE

Teoperuueckre oCHOBBI (ioTanuu. OU3NKO-XUMHUUECKHE CBOMCTBA MTOBEPXHOCTH MUHEPAIOB. CMaunBaeMOCTh MUHEPATIOB
BOMIOM U Ipyrumu xuaxocTsMu. Kpaesoit yron cmaunBanust. [Iporieccsl aacopOIiuu MOBEPXHOCTHO-aKTHBHBIX BEIIECTB Ha
rpanuie paszzena §as. CkopocTh (hIoTaIuH.

®noranmonnasie peareHTH. Kiaccudukanms (oTalioHHBIX pEareHTOB: COOMpaTelH, MeHO0Opa3oBaTeNy, IENpPeccopHl,
AKTHBATOPHI, PErYATOPHI cpelbl. MexaHn3M AeHCTBUs peareHToB. DroTaliMoHHbIE MAIIMHBL: MEXaHHYECKUe, THEBMATH-
YecKue M NMHEeBMOMEXaHWueckre. X yCcTpoHCTBO M NMpHHIMI ASHCTBHS, 00JacTh npuMeHeHus. [IpeumymectBa U Hemo-
cTaTKu (IIOTAllMOHHBIX MamnH. PearentHple nurtartenu. KoHTakTHele yaHbl. HazHaueHue, yCTpONCTBO M NPUHIMUI JAEH-
crBusi. DakTOpHI, BAMSIOMIME Ha TIpoliece (IOTAIMK: KPYIHOCTh MaTepuaa, INIOTHOCTh U TeMIlepaTypa IyJIbIIbl, peareHT-
HBIH PEXNM, TPOAOIDKUTENHHOCTD (DIIOTAIMH, COCTAB BOJIBI, CTEIIEHB a’paluu. TexHuKa 0e30MacHOCTH M OXpaHa OKpyXkKa-
IOl cpeJibl IPU MCIOJIB30BaHUH (DIIOTAIIMOHHOT'O METO/a 00OrallleHHsI.

HpaKanecKne 3aHATHUSA

1. | Wzyuenne 000py10BaHUs ISl MOHO- M TIOJTMMETAIUTHYCCKHUX PYIT
Conpep:xanue

1. OO6orarieHue 0TcaaKon, Ha KOHIICHTPAIIMOHHBIX CTOaX U MUTI03aX
du3nyYecKre OCHOBBI 000TalleHHs OTCaaAKON. Y CTPONCTBO M NMPUHIIMIT ICHCTBUSA OTCAJOYHBIX MAIIKH, 0071aCTh UX MPHUM e-
HeHUs ¥ Kinaccudukanus. OOoraiieHue Ha KOHIICHTPAIMOHHBIX CTONIAX. Y CTPOMCTBO U MPUHITUIT ICHCTBHS KOHIICHTPAI[HU-
OHHBIX cTONIOB. DaKTOPBI, BIMAIONIME HA pabOTy KOHIEHTPAIIMOHHBIX cTONIOB. [IpenMyiiecTBa n HenocTaTk cronoB. O0o0-

. raiieHye Ha 1U103ax. Y CTPOMCTBO M NPHUHIIMI ASUCTBUS NUIF030B. Buabl HUIH030B.
1.1.4. I'paBuTaLIMOHHBIH MeTOX 000- 2 06 v 06
. OralllcHUE Ha BUHTOBBIX, CTPYMHBIX U KOHYCHBIX cenapaTtopax. O0oraieHue B TSDKENbIX Cpefax

raieHns

OoOoraieHue Ha BUHTOBOM, CTPYHHOM M KOHYCHOM cenaparopax. Y CTpOWCTBO M IPHHLMII JIeicTBUs cenapatopos. [1oHs-
THE O TSDKEJIBIX JKUIKOCTAX U CycleH3usax. Pu3nueckue OCHOBBI IIpoliecca 00orameHus pya B TSOKENBIX CycleH3usax. Tpe-
O0BaHM, IPEAbSBIAEMBIC K TSHKEIBIM CpeAaM. Y CTPOICTBO U MPUHIIMIT ASHCTBUS TSDKEIOCPEAHBIX cemapaTopoB. TexHuka
0€30M1acHOCTH 1 OXpaHa OKpYKaroleH cpe/ibl IpH IPaBUTAIMOHHOM METO/IE 00OralleHHUsI.

l'[palcanecmle 3AHATUSA

1. | Usydenue 060pymoBanus uis PPAaBHTAIIMIOHHONO METOMIA O0OTAICHHS
Conep:xanue
1 duznueckre OCHOBBI MarHUTHBIX METOIOB o0orameHus. MarHuTHBIE OIS M MX CBOMCTBA. XapaKTePHCTHKA MarHUTHOTO
1.1.5. MarHuTHbII MeTo odoraiue- " | nonsg. MarHuTHBIE CBOWCTBAa MHHEPAJIOB.
HUA MarsuTtHble cenapaTopsl. MarHUTHbIE IOJs cenapaTtopoB. Kitaccudukanus MarHUTHBIX CEeapaTopoB: IS clIaOOMarHMT-
2. | HBIX U CHJILHOMAarHUTHBIX MHHEpAJIOB. Y CTPOHCTBO M MPUHLMII pabOoTHI cenmapaTopoB. TexHuKa 0e30MacHOCTH MpU Mar-
HUTHOM MeTOIe 0OOoraiieHus.
Conep:xanue
@u3NYecKre OCHOBBI 3JEKTPUIECKOr0 00OTameHus. DIIEKTPUUECKHUE MO U UX CBOMCTBA. XapaKTEPHCTHKA JJIEKTPHYe-
1.1.6. DiekTpuyeckuii MeToa 060ra- 1. | cxoro moms. DnekTpudecKue cBoiicTBa MUHEpanoB. CIOCOOBI 3apsiIKH MUHEPAIbHBIX YAaCTHIl: HOHU3AIMS, SIEKTPU3aIHs
LIEeHUs TPEHHEM.
2 DJeKTpUYEcKHe CerapaTopsl, IEKTPUUECKHe Toisl cenapaTopoB. Kiaccnpukanms 371eKTpUYecKuX CenapaTopoB Y CTpOit-
CTBO M NIPHHIINII ICHCTBUS cemapaTopoB. TexHrnka 0€30MacHOCTH IPH MarHUTHOM METOZIe 00OTaIleHHsI.
Coaep:xanue
CrienalibHbIE METOABI 00OTaIEHUS
1.1.7. CnenuanbHbie METOAbI 060Ta- Pyunas coptupoBka. Paguomerpuueckas, peHTT€HOpaIMOMETpUIecKas cenapauus. Y CTpOMCTBO U MPUHLMIT IEUCTBUS pa-
1IeHust 1. | muomerpudeckux cemapatopos.OboramieHne o pa3tndnio B koddpdunreHTax TpeHus u popme 3€peH. OOmacTs npuMeHe-

HUSI, YCTpOMCTBO M TpHHIMI paboTsl ammaparoB.OborameHne Ha >KUPOBBIX MOBEPXHOCTAX. OONAcTh NpHMEHEHUS,
YCTPOWCTBO M NMPHUHIIMI AeHCTBUs 000pyaoBaHus. V30upaTenpHoe 1pobieHne, H3MenbueHNe U JeKPUNTanus. Y CTpOHCTBO




Y IPUHIATL Z[eflCTBPIH 060pyZ[OBaHI/IH.

Cone

KaHHE

Hasnauenmne ob6e3BoxuBanust pya. OCHOBBI CTYIIEHHUS, (PHITBTPOBAHUS U CYIIKH

1.1.8. Ofesposupanue pya 1. | Haznauenue omepanuii 00e3BOXMBAHMS, UX MECTO B TEXHOJOTMYECKHX cxemax obOorameHws. CryiieHnue, QuibTparus,
CyIIKa.
2 YcrpoiicTBO 1 MpUHIUT paboThl 000PYAOBaHUS YIS CTYIIEHUS, (GHILTPOBAHMUS U CYILIKH
YCTpoicTBO M NPUHIIUI JEHCTBUS CTYCTUTENSI, BaKyyM-(HIBTPOB, ITEUeH ISl CYNIKH MaTepraa.
Conepxanue
Hasnauenue oOoratutenbHbIX (aOpUK, UX TUIBI, OCHOBHBIE TPOM3BOJCTBEHHBIE 1IeXa M OTAeNeHMs. [ eHepalnbHbI IU1aH
1.1.9. I'enepanbHblii IVIaH 000TATH- oborarutensHOU pabpuku. Pazmenienne 000pyoBaHUs Ha 000raTUTEIbHON (habpuke. OTIENeHUs KPYITHOTO, CPEITHETO U
TeJIbHOH (adpuxn 1. | menxoro apob6nenus. Otaenenus uamenbyenus u gpuoraunu. OtaeneHus cryuenus, GUIbTpoBaHus U CymKkH. OTneneHus
MarHUTHOTO W TpaBUTALMOHHOrO oboramieHus. OTaeneHus cryleHus, GuiIbTpauuu ¥ cymkH. [logbeMHO-TpaHCIIOPTHBIE
YCTPOMCTBA, UCTIONIB3YEMBIC B OTJICICHUSIX 000raTUTEIBHBIX (DaOpuK.
Cojaep:xanue

HpaKanecKne 3aHATUSA

1. O0oralieHne MEeIHbIX Py
1.1.10. TexHoJsiorus o0orameHust pya 5 06 -
. OraleHue CBHHIIOBO-ITMHKOBBIX, HUKEIIEBBIX DY
3. | OOoraiieHue OJIOBSIHHBIX, MOJIHO/ICHOBBIX U BOJIBL(PAMOBBIX Py
4, Cocrapnenne ATC oboramienust pyn
Tema 1.2. MeTa/lTyprust HBeTHBIX
METAJLIOB
Coaep:xkanue
Meropl 1 3a]]a91 METAJLTYPTUH.
1.2.1. MeToapb! 4 331241 MeTAJLTYp- Merajutyprusi Kak oTpaciib IPOMBILIUICHHOCTH U Kak Hayka. Mcropuieckue cBefieHus O pa3BUTHU MeTaiutypruu B Poccun.
THH 1. | Posb MeTaIOB B pa3BUTHHU YeIOBeYeCcKOro odiiecTBa. CBs3b METAITYPIUH C IPYTUMHU AUCHMIUIMHAMU. MecTo MeTamyp-
ruyd B OOIIEM IUKJIE METaIypriyeckoro MpOM3BOJCTBA, OXBATHIBAIOIIEIO I'€OJIOTHIO, TOPHOE JEN0, odoramieHue, coo-
CTBEHHO METAJUTyPTHIO, METAIIIO00PA0OTKY i SKOHOMHUKY METAJUTYPTUUECKOTr0 Pa3BUTHSI.
Conep:xanue
ChIpbe 151 TOTY4eHHUs! [IBETHBIX METAJLIOB.
Omnpenesnenue pyasl ¥ TOPHOI oposl. PymHble MuHEpabl U myctas nopoaa. Knaccudukaiuys pyaHbIX MECTOPOXKICHHUI.
1 BropudHoe chIpbe IBETHBIX METAIOB. POJIb BTOPUYHOrO CHIPBS B 00IIeM OajlaHce MPOM3BOCTBA IIBETHBIX METaJUIOB. Pa-
" | uMoHaJbHAs mepepaboTKa BTOPUYIHOrO Chipbsi. OOoraiieHne py/ [BETHBIX METAJUIOB, €ro SKOHOMUYECKOe 3HAUCHUE IS
METaJUTyprudecKoro mpou3BoacTBa. [IpoaykTel 0OOraiieHus: KOHIEHTPAThl, XBOCTHI U MPOMIOPOAYKTHL. [IpenmMyiiecTBa
nepepabOTKU KOHIIEHTPATA 110 CPABHEHUIO C PYIOH.
[TpUHIMITIBI ¥ METO/IBI METAJUTYPTHHU. 3a/1a41 METAJUTyprHIeCcKOro IPOU3BOJICTBA.
1.2.2. O61ue BONpochl METALITYPrun Meratyprudeckie nporecchl U ux knaccudukanus. [Tupomeramnyprudeckue, TUAPOMETAIITYPIHISCKUE U JIEKTPOMe-
TaJUTyprUYecKre npouecchl. X 0coOeHHOCTH U pa3HOBHAHOCTH. TpeOoBaHMs K MeTalyprudeckomy mpoieccy. OCHOB-
2. | HBle TIOATOTOBHUTENBHBIC OIEpAIUH: APOOJICHUE M M3METbYCHUE CHIPHEBBIX MATEPHAJIOB, COPTUPOBKA MX MO KPYMHOCTH,

oborarieHne pys, CylIka WiIH YBIaKHEHHE, IPUTOTOBICHUE IMXTHI, OKYCKOBAaHHME IMXTOBBIX MaTepuaioB. Llluxra n ee
cocrasstonye. Piockl 1 ux BeI0Op. OcHOBHBIE TPeOOBaHMS K MIMXTE. METOABI MPUTrOTOBICHNUS MHUXThL. OCHOBHBIE BHIIBI
[IMXTAPHUKOB M IPUHINII UX pa0boThl. XpaHEHNE M TPAaHCHOPTHUPOBKA MaTEpHAIOB HA METAJUTYPTHUECKHX 3aBOJIaX.

IIpakTHyecKkue 3aHATHS

1.

3HaKOMCTBO ¢ 000Py/TOBaHHEM OKOMKOBaHUS

2.

I/IBY‘IGHI/IG TCXHOJIOT'MU 1 O60py,Z[OBaHI/I$I NBIICTa3004YUCTKA




1.2.3. MeTamnyprust Mean

Cone

KaHHE

Menp, ee cBoiicTBa n obsacts nmpuMmeneHus. [Ipon3BoacTBo Meau B Poccnu 1 mepcneKTHBEL €ro pa3BUTHL. MenHbIe pyabl
n MuHepaibsl. Oboramenne MenHbIX pya. CriocoObl nepepaboTKH METHBIX PYA U KOHIEHTpaToB. [IpuHIMIMansHas TeXHo-
JIOTMYECKasl CXeMa MUPOMETAJUTYPIHH MENIN.

OKHCIUTENBHBIA 00KHUT MEITHBIX Py W KOHIEHTparoB. Llenmn oOxwura. Konerpykuus meuu mi1si 00Kura B KHISIIEM CIIOE.
MexaHu3M 00pa30BaHUA KUIAIIEro ciiod. Mcrnonp3oBaHue ra3oB Ipouecca 00xura Jyisi IpOM3BOJCTBA CEPHOI KHCIOTHL U
MUHEPAJIBbHBIX YJO0O0pEHUI.

IInaBka MeIHBIX pyJ U KOHUEHTPATOB Ha IITEHH. XapaKTepuCcTUKa MeIHbIX mTeiHoB. lllnaku menHoi mnaBku. [lotepu
MEJIU CO [IUTAKaMU U MYTH UX CHKEHUs. MeToabl T1aBKku Ha mTelH. [1naBka B oTpakarenbHOM neur. MexaHu3M oTpaxka-
TEJILHOW TUTABKH U COMPOBOXKIAIONIAE €€ XMMHYCCKHE TPOIIeCChl. JecybpypHu3ausanpy IIAaBKA CHIPBIX U 000X KECHHBIX
KOHIIEHTpaToB. KOHCTPYKIMS OTpakaTeIbHOM Teun. TeXHUKO-9KOHOMHUUYECKHEe MoKa3aTeNu mpoiecca. [Ipeumyiectsa u
HEI0CTaTKU OTpakaTelbHOU TuIaBKu. [1naBka METHOTO CHIPhS B JIEKTPUUECKUX PYAHO-TEPMUUYECKUX MeUyaxX. Y CTPOHCTBO U
TIPUHIMAI PaOOTHI PYIHO-TEPMHUICCKHX Meuei. TexXHUKOo-3KOHOMUYECKHE TIoKa3aTenu nporecca. [llaxTHas miaBka METHOTO
CBIPbsi. PAa3HOBHTHOCTH IIAXTHBIX TUIABOK M 00JIACTH MX MPUMEHEHUs. KOHCTPYKIHS NMIAXTHOM MEYH.

KouBepTupoBanue MeTHBIX IITEHHOB, LEIU U 3aJa4d. XUMHUYECKHE IMPOIECChI, COMPOBOXKAAIOIINE KOHBEPTUPOBAHUE B
TIEPBOM U BTOPOM mepuonax. [IpolyKTel KOHBEPTUPOBAHUS MEIHBIX IITEHHOB. KOHBEPTOpHbIE IIAaKU U WX JajbHeIas
nepepaboTKa. YCTPONCTBO M MPHHIUI padOThl KOHBepTepa. TEeXHUKO-3KOHOMHUYECKHE MOKa3aTeu mpoiecca. YepHoBas
Meb U €¢ cocTaB. BiusiHue mpuMeced Ha 3JCKTPOTEXHUYECKHE U MEXaHHYeCKHe cBoicTBa Meau. Heobxonumocth 00s13a-
TENBLHOr0 paUHUPOBAHUS MEJIH.

OrneBoe paduHHupoBaHue yepHOBOW Meau. Llenp u 3amaum nporecca. [loBenenune npumMecei pu OrHEBOM papUHUPOBaA-
Huu. [Ipumensemoe obopynoBanue. Ctamuu nporecca. [IpogykThl orHeBOro paMHUpPOBaHUS U MX JalibHEHIIas nepepa-
6orka. CoctaB aHOIHOIM Menu. DJekTponuTnieckoe paduHupoBanue menu. Katomublii u aHomHblil npouecchl. CocTas
anekrponuta. [loBenenue mpumeceit npu anexrponusze Meau. OcaoBHble TOII mporecca. YCTpoiCTBO U MPUHIUI PaOOTHI
3JIEKTPOJIM3HBIX BaHH. [IoHATHE O pereHepanuu anexTponauTa. Meponpusarus 1o oxpase tpyna U Th Ha MenernaBuIbHbBIX
U MezaepaUHUPOBOYHBIX 3aBogax. OOImas XxapakTepucTHKa U 00JacTH MPUMEHEHH T'HIPOMETaUTypIrHYeCKHX IPOLIECCOB
IpH npou3BoAcTBe Meau. OCHOBHBIE CTaguu TeXHOIOrMU. PacTBopurenu u ux Boidop. KydHoe u noazeMHoe BblleaunBa-
Hue. M3BnedyeHne Meau U3 pactBopoB. KpaTkue cBezieHHs 0 IPOM3BOACTBE BTOPUUHON Meau. OCHOBHBIE Pa3HOBUIHOCTH U
croco0bI IepepabOTKH BTOPUIHOTO ChIPhsI HA YEPHOBYIO MEJIb M MeJHbIE cIIaBbl. [IpiuMeHsieMoe 000pyaOBaHuUeE.
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l'[palcanecmle 3AHATHSA

Pacuer ¢a3zoBoro cocraBa MEIHOMN py/IbI

Pacuer Brixoza orapka nocie ookura B KC MeHbIX CyNb(GHIHBIX MHHEPAIIOB

Pacuer cocraBa u konmaecTBa mTeﬁHa, TIOJTY9YC€HHOI'O IIPH IIJIaBKE

HlwINE=

Pacuer cocTaBa 1 Konn4uecTBa IIIaKa

MatepuanbsHbIil OanaHC IIABKU

20

1.2.4. MeTanayprusi HUKeJs

Cone

KaHHUE

Hukens, ero coiictBa u obnactu npuMmeneHus. Cripbe i monydeHus Hukens. [Ipomssoactso Hukens B Poceun. [Ipunmu-
MUaJbHAsl TEXHOJIOTMYECKas CXeMa MHUPOMETALTYPIUIEeCKON MepepaboTKu Cyab(QUIHBIX MEIHO-HUKENEBHIX pyx. Iloaro-
TOBKA pyJ K Iu1aBKe. [IpuHIMNMaIpHasi TEXHOIOTHYECKasi CXeMa IepepabOTKH OKHCIICHHBIX HUKEIEBBIX PY/I.

[ImaBka Ha mTeiH. TexHoJOrWYeckas XapaKTepHCTHKa mporecca. [IpogykTel miuaBkd W ux mepepaborka. TexHHKO-
SKOHOMHYECKHE MOKa3aTeNu nporecca. KoHBepTHpoBaHHE MEIHO-HUKEIECBBIX MITEHHOB. XUMUYECKHE OCOOEHHOCTH TPO-
mecca. [IpomykTter mporecca. OOeaHEHE KOHBEPTOPHBIX MIUIAKOB. TEXHUKO-IKOHOMHYECKIE MTOKa3aTeNH IMpoIiecca.

Pasznenenmne MemnHO-HUKeNeBOrodaiHmTeliHa. MeTonsl pa3aencHus Mean U Hukes. DnoramuonHoe pasnenenue. [loaro-
TOBKa (paifHIITeItHA K (proTarmu U ee pe3yabTaThl. [IpOmyKThl pa3mencHus U WX JanbHeimas mepepaborka. [loarotorka
OKHCJICHHBIX HUKEJIEBHIX PYI K IUIaBKE. bprKeTHpoBaHWe HUKEIEBBIX PYA. Y CTPOHCTBO M MPHUHIIHI paboTH mpecca. ATIo-
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Mepanus HUKENEeBBIX pyl. PU3NKO-XUMUYECKUE OCHOBHI Tponecca. CpaBHUTEIbHBIE TEXHUKO-3KOHOMUYECKHE ITOKa3aTeIn
TIPOLIECCOB OPHKETUPOBAHUS U aryioMepaimu. BoccranoButenbHas cynbduanpyromast miaska. Cynshuaupyromue 100as-
K1 ¥ uX BBIOOp. [IpoxykThl mraBku. CocTaB HUKeENEBHIX MITeHOB. KoHCTpyKIWs mraxTHO# neun. KoHBepTHpOBaHHUE HUKe-
7eBbIX mTeHHOB. [IpoaykTs! KoHBepTHpOBaHus. CocTaB HUKENEBOroaiHIITeHHA.

[Nomyuenne yepHOBOTO HUKEIS. DIIEKTPOINTHIECKOE Pah)UHUPOBAHNE HUKEIS

OOxur OoraThlx HHKeJIEM KOHIEHTparoB. [IpuMmensemoe obopynoBanue. [lnaBka 3akucu HUKeNs HA YEPHOBOM MeTalll.
CocraB aHOJHOTIO HUKENS. DJIEeKTpoNuTHIeckoe paduHupoBanue Hukend. CymHOCTs ¥ 0COOEHHOCTH Ipolecca. AHOMHBIH
U KaTOJHBIN Iporecchl. OUUCTKa IEKTPOIUTA OT MEIH, XKene3a U kobanbTa. IIpomyKTsl mpouecca. Y CTpoiCTBO JI€KTPO-
Tu3HOW BaHHBI. HasHaueHwe n npuHIm pabotsl quadparMel. JIBe craany o0kura HUKeNeBOro (aiHImTeHHa, COPOBOXK-
Jarolye UX XUMUIeckue mpouecchl, [Ipumensiemoe obopynoBanue. [IpoaykTel obxwura. BoccraHoBUTENbHAS MIaBKa 3aKH-
CH HUKEJSl B TyTOBBIX AJIEKTpUUEcKHX redax. ['panymsiust Hukens. CocraB ToBapHOro Hukens. [IpeumymiectBa u Hemo-
CTaTKH TEXHOJIOTHH TOJIYYSHUS] METAJUIMYECKOTO HUKENSI U3 OKHCIICHHBIX HUKENEBBIX PY/I.

FI/IL[pOMeTaJ'IJ'IprI/I‘IeCKaH nepepaGOTKa HUKCJICBBIX PYI. PaSHOBI/IJIHOCTI/I TUAPOMCTAIINTYPTHICCKUX TTPOHECCOB, UX IpPEC-
UMYIIECTBA, HEAOCTATKHM U OCHOBHBLIC TCXHUKO-DKOHOMUYCCKHE MOKA3aTe/In Impouecca. Be3OTXOI[HI)Ie u pecypcoc6epera—
IOIHNEC TEXHOJIOTMU MOJTYUCHHUA HUKEIIA. Meponpmm/m 10 OXpaHC Tpyda U Tb Ha HHKEIEBBIX MPCANPUATUAX.

1.2.5. MeTanayprusi CBHHIA

Cone

KAHHUC

CBuHell, €ro CBOMCTBA 1 MPUMEHEHUE B HAPOIHOM X03stiicTBe. CBUHIIOBHI py/bl M KOHIIEHTpaThl. [IpOoM3BOACTBO CBUHIIA B
Poccu. CriocoObl monyueHus CBUHIA. [IpuHIMITHATbHAS TEXHOIOTHYECKAs CXeMa MepepaboTKK CBUHIIOBBIX KOHIICHTPATOB.

AFJ’IOMeppr}OU_II/Iﬁ O6)KI/IF CBUHIOBBIX KOHIICHTPATOB. CocTaB IIMXTHI 1A arjioMepanu U €€ MpruroToBJICHHUE. Texuuko-
SKOHOMHUUECKHE MTOKa3aTeNy npolecca. BoccraHoBUTENbHAS MIaBKa CBUHIIOBOI'O arjioMepaTa B MIaXTHBIX nedax. [Tosene-
HHUE KOMIIOHCHTOB ITPpHU IJIABKE. HpO}lyKTbI IIJIaBKH. OCO6€HHOCTI/I KOHCTPYKIIUU IIAXTHBIX neuei JUIA CBHHHOBOﬁ IIJIaBKH.

KomnnekcHas mepepa0oTKa IUIAKOB CBMHLOBOW IuaBKU. DbproMunrosanue. IIponyktsl ¢promMunHrosanus. Koncrpykuus
(BIOMHHTOBBIX IeYel U MPUHLMUI paboThl. BanbueBanue , MPOLyKTHI BaJbLEBaHHA M IPUMEHseMoe 00opyIoBaHue. DIeK-
TpOTepMHUsl , IIPOAYKTHI nporiecca, odopyaoBanue. HenocraTku BasnbueBanus. Kpartkue cBenenus o nporecce KUBLT-1IC.

3.

PadunupoBanue yepHoBoro ceuHna. llens papunuposanus. [Tupomeranayprudeckoe 1 3IEKTPOIUTHYECKOE PahHHUPOB a-
HHE YEPHOBOTO CBUHIA. be3oTxongHble M pecypcocOeperarone TEXHOJNOTHH MPOM3BOACTBA CBUHIA. MeponpusaTHs 110
oxpase Tpyaa v Th npu npon3BoICTBE CBUHIA

l'[palcanecmle 3AHATHSA

1.

I Pacuer coctaBa CyJ'ILq)I/I,Z[HLIX 1 OKHCJICHHBIX CBUHIJOBBIX KOHIEHTPATOB

1.2.6. MeTanayprusi HMHKA

Cone

KaHHUEC

1.

[unk, ero cBoiicTBa U obnactu npuMmeHenus. CoIpbe Ul NONy4YeHus IMHKA. [[MHKOBBIE py/Ibl, KOHIIEHTPATHI U MUHEPAIBI.
IIpousBoacTBo nnHKa B Poccun.

CriocoOBI TOTy4YeHHs IIUHKA: MHPO- B THApOMeTauTyprudaeckuii. KpaTtkue cBeeHHs 0 MAPOMETaLTyPIUIecKOM CII0Cco0e.
T'uapomeramnyprust nuHKa. [IpUHIMOMATBEHAS TeXHOJIOTHYecKas cxema mporiecca. OCHOBHBIE CTaguH IpoIecca W UX
HazHadeHHe. OKUCIUTEIbHBIN 00KUT ITMHKOBBIX KOHIIEHTPATOB. XMMHYECKHE IPOIIECCHI, COMPOBOXKAaome ero. Ilpume-
HseMoe 00opyaoBaHue. BrimenaunBanue 000X KEHHBIX IIMHKOBBIX KOHIICHTPaToB. [loBeieHre KOMITOHEHTOB KOHIICHTpaTa
IIpH TIPOBEACHUU Tporiecca. HelTpampsHoe 1 Kuciaoe BeImenaduBanue. [Ipomykrsl BeimenaunBanus. O6opyaoBaHue s
BBIIICTIAUNBAHMS.

O4ncTKa CEpHOKUCITBIX IMHKOBBIX PACTBOPOB: THAPOIUTHYECKAST OYUCTKA OT JKeJe3a, IIEMEHTAINS MeIH U KaJMHs, XUMH-
YyecKas OYMCTKa OT KoOaubTa. DIEKTPOIUTHIECKOS OCaXKACHNE IIMHKA U3 pacTBOpoB. CocTaB 3JEKTPOINTA, UX TOBEACHUS
pu snekrponuse. [lepeHanpspkenne Bomopoaa. OOopyIoBaHME IS AIEKTPOII3a [IUHKA. MeponpusaTHs 0 OXpaHe Tpyaa
u Th npu npou3BOACTBE IIMHKA.

1.2.7. Metantyprusi 61aropoiHbIX
MeTaJlVIOB

Cone

KaHHUE

O6HII/I€ CBCACHUA O 6HaFOPO,Z[HBIX MeTaiaax, ux Ba)KHEMIIIE CBOMCTBA U 00JIACTH NPUMCHCHHA B HAPpOAHOM XO3SIICTBE.
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30J10T0c0z[ep>1<anme PYyAbI. q)OpMBI HaXO0XIACHUS 30J10Ta B pyaax. FpaBI/ITaIII/IOHHLIG METOAbI U3BJICUCHUA 30JI0Ta. yCTpOﬁ-
CTBO U IPHUHIHUIL pa60T},1 HJTKO30B, OTCAIOYHBIX MAllINH, KOHICHTPAIIXMOHHOI'O CTOJIa U Aparu.

CymHocTh 1 pu3uKOo-XUMHYecKre OCHOBHI amanbramanun. [Ipumensiemoe odbopynoBanue. [IponyKTel aMmanbraManuy U UxX
nepepabotka. V3BiedeHne 3050Ta HaHUPOBAaHHEM. PacTBOPHMOCTD 30J10Ta U COITyTCTBYIOIIMX €MY 3JIEMEHTOB B PacTBO-
pax mmaHucThIX coield. CriocoObl nmanupoBanus. O6mue npuHIMIG apdrHaka 61aropomHBIX MeTaIoB. MeponpusTus
110 oxpaHe TpyJa u Th npu npou3BoACTBE 30/10TA.

1.2.8. MeTannyprusi peAKHX MeTaJI-
JIOB

Cone

KAHHUC

Penkue MeTaiel M UX pOJIb B HAPOAHOM Xo3svicTBe. Kimaccudukarms penkux meramioB. CBolicTBa Bolb(hpaMa U ero oc-
HOBHBIC COeIMHEHUS. Pynbl Bomb(dpama u ero MuHepaiasl. OooramieHue BoibGOpaMoBBIX pyl. BonbdpaMuToBbie U TIeenu-
TOBBIE€ KOHIIEHTPATBI.

Paznoxxenue Bonb(ppamocoaepkamux KoHieHTparoB. CriekaHue KOHIEHTpaToB. [Ipumensemoe obopynoBanue. Beiena-
yuBaHue crieka. O4YncTKa pacTBOPOB OT mpuMmecei. Brinenenne Bonbdpama u3 pactBopoB. OUHCTKa TEXHUYECKOW BOJb-
¢pamoBoii kucnotsl. Kanpuunarus kucnotsl. [Tpon3BoacTBO MeTamanyeckoro Boib(ppama. BoccraHoBneHue Tprokcuaa
BOJb(ppamMa BOAOPOJOM WM YIIIEPOJOM. YCTPOMCTBO M NMPHHIMI pabOThl Me4yeld TONKaTeIbHOro THUma. [Ipon3BOACTBO
KOMIaKkTHOro Bonbdpama. [Ipomecchl npeccoBaHus, ClieKaHUsl, CBAPKU M MEXaHWYECKOH 00padOoTKH BOJIb(PPaMOBBIXIITA-
6ukoB. MeponpusaTus 1o oxpase Tpyaa u Th npu npou3BoJcTBe Boib(pama.

CsolicTBa MOJ'II/I6JICHa U €ro OCHOBHBIX XHMMHWYCCKHUX COG}IHHGHHﬁ. l_[pOMI)H_HJ'leHHI)Ie MHHEPAJIBL. CocTaB U KauyecTBO MO-
J'II/I6JICHOBBIX KOHIICHTPATOB.

OOUr MOTUOICHOBBIX KOHIICHTPATOB, ITOBEICHHE MOIMOICHA U PeHUs IpH 00ure. OurcTka MOIHOICHOBOIO Orapka ot
npumeceii. [Tonyuenne monnbaeHoBoro noporika. [lonryyeHre KOMIaKTHOrO MoK IeHa. MeponpHsTHs 110 OXpaHe Tpy/a
u Th npu nponsBoacTee MonubaeHa.
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1.2.9. MeTanayprus Jierkux MeTaj-
JIOB

Cone

KaHUEC

Merannyprus anrOMHUHUSA

AJIOMHHUH W €ro CBOMCTBa. 3HaUEHHE ANIOMUHHA IS HAPOTHOTO Xo3siicTBa. OONAacTH MPUMEHEHUS alIOMHUHHUS U €ro
crnaBoB. [IpousBonacTBo amromuHus B Poccun M nepcneKkTuBbl ero pa3ButHs. [IpuHIMIMaIbHAsS TEXHOJIOTHYECKas cXeMa
nepepaboTKH antoMuHKeBbIX pya. [lonydenue rirHo3ema criocodoMm baiiepa. BeimenaunBanue 6okcura. Daktopel, Bius-
IolIMe Ha BblenauynBaHue. CryiieHne U NpoMbIBKa KpacHOro nuiama. JIeKoMIO3MIs aJlOMHHATHBIX pacTBOpoB. Poib
3arpaBku. KanbimHanust rub0cura. TemrnepaTypHbIi pexXuM H IPUMeHsieMoe 000pyIoBaHue. DIEKTPOIUTHYECKUI Cr1oco0
MOTY4eHMs aJIFOMUHUS U3 TNHHO3eMa. Ero cyliHOCTh U OCHOBHBIE JIEKTPOXMMHUUECKHE Nporiecchl. COCTaB 3JIEKTPOIHUTA.
KoHcTpyKuuy 31eKTponu3HbIX BaHH M aHOZ0B. KOHTpoIb mpoliecca 31eKTpou3a, 00CIyKUBaHHE 3IIEKTpoiInu3epoB. Pas-
JUBKA TEXHUYECKOTO AITIOMHUHUS. TeXHHKO-dKOHOMHYECKHE TOKazarenu mpouecca 3iekrponuza. [OCT Ha amroMHUHUIL.
Cnoco0bl paduHupoBaHus amoMuHuA. KpaTkue cBeneHus o nepepaboTke BTOPHYHOTO alFlOMHHUEBOTO CHIphs. PazHOBH -
HOCTH BTOPCHIPbS. MeToasI mepepaboTKH ero Ha aTIOMIHUEBBIE CIUTaBBl. MepompuaTus mo oxpane Tpyna u Th mpu mpo-
M3BOJICTBE AJTFOMUHHS.

Mertannyprust Maraus

CaoiictBa marHus. [IpuMeHeHnst MarHus B HapOoIHOM X03stiicTBe. [IpoMBIIIeHHBIe pyAbl 1 MUHEpaIsl MarHua. Boma mo-
peii, OKeaHOB ¥ COJISTHBIX 03€p KaK ChIPbE IS TOMyUYEeHUs] MarHusA. MeToas! NoMydeHHsT MeTaindeckoro Maraus. O6e3Bo-
JKUBaHHUE KapHAJUIATA. Y CTPOWCTBO W MIPHUHIUI IEHCTBHA 000pyHOBaHMSA T 00e3BOKUBAHMS KapHAUIUTA. [I[pON3BOICTBO
MarHusi cnocoooM aekTpoin3a. CocTaB M CBOMCTBA 3JIEKTPONHUTA. DICKTPOXUMHIECKHE OCHOBBI MPOIECCa IEKTPOIHN3a
Marausa. KaTomHelii W aHOOHBIN mpouecchl. JnadparmenHsle u Oe3anadparMeHHbIE MarHHEBBIC JIIEKTpPONH3ephl. Mx
YCTPOHCTBO M MpHHIMIT padoTsl. [TnTaHNe BaHH 3NIEKTPOINTOM, PETYIUPOBAHHUE TEMIEPaTyphl. TEeXHUKO-I9KOHOMHUYECKHE
ToKasaTeny npouecca. PadguanpoBanne marans. Pa3nuBka Maraus U 3almuTa ero ot koppo3uu. Kpatkue cBeneHus o mpo-
W3BOACTBE MarHHs CHIIMKOTEPMUYECKUM M YIIETEPMHUUECKUM MeToAaMu. Mepomnpuarus no oxpase tpyaa u Tb npu npo-
HM3BOJICTBE MATHMUSL.
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MeTaHJ'IprI/ISI THTaHa

Twuran u ero cBoMCTBA. CI)IpI)C JJIA TIOJTYYCHUA TUTAHA. HpI/IHHI/IHI/IaHLHaH TCXHOJIOrM4YEeCKasa CXeMa NOoJTyuUCHUA ry6an0r0
THUTaHa. HepBI/I‘lHaH nepepa60TKa HWIBbMCHHUTOBLIX KOHLCHTPATOB BOCCTAHOBHUTEILHOM IIAaBKOM Ha TI/ITaHOCO,Hep)KaIIII/Iﬁ
IUJIaK U 49yT'yH. HpI/IMeHHeMOe O60py)10BaHI/I€. HonyquI/Ie TCTpaxjiopuga TAUTAHA. HOZ[FOTOBK& ChIpbs K XJIOPUPOBAHUIO.

3. | YcrpolicTBO XJIOPAaTOpOB M HPHHIMI paboTel. KoHAeHcalus TeTpaxiopyuaa TUTaHa U €ro MepBUYHAS OYHUCTKA OT TPHMe- 2
ced. CymHoCTh npornecca peKTH(UKAIUU. Y CTPOUCTBO U MPHHIMI PabOThl PEeKTU(HKAIMOHHOH KOJOHHKEL. BocctaHoBe-
HHUE TeTpaxjopuaa TUTaHa MarHueM. [IpOAyKTBI mpoliecca BOCCTAHOBIICHHUS. YCTPOWCTBO M OOCITY)KHBaHUE PETOPTHI.
OuncTKa TUTAHOBOH T'yOKH OT mpuMecei. KooneprpoBaHie THTAHOBOTO M MATHHUEBOT'O MPOU3BOJICTB Ha CTaHU MOy e-
HHS Ty04aToro tutana. MeponpusThs mo oxpane Tpyaa u Th mpu mpou3BOACTBE THTAHA.
Tema 1.3 [Ipon3BoacTBo 0;1aropos-
HBIX METAJLJIOB U3 30JI0TOCO/IePKa-
LIMX Py H KOHIEHTPATOB
Conep:xanue
1. | O6mwme cBegeHUs 0 OJIaropoIHBIX MeTayax. [I[pOM3BOICTBO M MPUMEHEHUE 0JTArOPOIHBIX METAJIOB 2
2. | ®usnveckue U XMMHUYECKHE CBOWCTBA OJIAarOpOJIHBIX METAIIOB 2
3. | [loBenenue GIArOPOHBIX METAJIOB B PA3JIMYHBIX CPEIaX 2
4. | CrutaBbl OJ1aropoOAHBIX METAJJIOB 2
5. | Pyasl u munepaisl 3011013, cepedpa. Popma HaXOXKJIEHHUs 30J10Ta, cepedpa B pyaax 2
6. | KoMImOHOBKA TEXHOJOTHYECKHX CXEM MepepabOTKH 30J0TOCOICPKANIHUX PY/I. 2
7. | CBeneHus 0 Ha3HaYeHUH pyJONOAr0oTOBKU. CTeneHb qpoOIeHHs], XapaKTEePUCTHKA METOAOB IPOOJICHHS Y U3MEIIbYEHHS 2
8. | ObopyznoBaHue Jist KPYITHOTO JPOOJICHHS 2
9. | KonycHble qpo0uiku 2
10 | INpuHumn paboThl BaJKOBBIX U MOJIOTKOBBIX JpOOMIIOK. HazHaueHHe B TEXHOJIOIMYECKUX cXeMax 00oralieHus 2
11 | Knaccudukauus 6apabaHHBIX MENbHHI. MelbHHIA C IIEHTPAIILHOM Pa3rpy3Koi 2
12 | lllapoBbie MebHUIIBI C pa3rpy3Koi uepes pemerky. CTep)KHEBbIE MEJIbHHIIBI. 44 2
13 | ®yrepoBka MenbHuILL. [Jpo0simast cpesia CTep)KHEBBIX U HIAPOBBIX MEJIbHHUII 2
1.3.1 Pyjonoarotoska 3010Toconep- 14 | MenpHUIIBI cCAMOU3MENBYEHHS CYXOT'0 U MOKPOT'O H3MEJIbUCHUSI 2
T S SS—— 15 | Kpurunyeckast CKOpOCTb P H3MEIIbUSHUH, IPOU3BOAUTENEHOCTh MENIBHAULL, 3()(EKTHBHOCTh H3MEIbUESHHS 2
16 | Teopernueckrie OCHOBBI TPOXOUYCHUSI U KIACCU(DHKAINH MTPOYKTOB PYIOMOATOTOBKH 2
17 | Knaccudukanms rpoxoroB. HemoiBmXHBINH KOJIOCHUKOBBIN TPOXOT, IYTOBOM IPOXOT, TPOXOT caM00aslaHCHBIH 2
18 | I'poxot MHepIMOHHBIN, OapabaHHbIiA, OyTapsl. Pabouast MOBEPXHOCTH IPOXOTOB 2
19 | DkcruryaTaliyisi IpOXOTOB 2
20 I'mppaBnuyeckue 1 MexaHMYECKHE KIacCU(PUKATOPBI, Hcroab3yeMble HAa 3VID s pasneneHus U3MeENbYEeHHBIX IPOAYKTOB 2
10 KPYIHOCTH
21 | XapakTepuCTHKa IIATH Pa3HOBHIHOCTEH THAPONUKIOHOB, IPHHIMI PaOOTHI 2
22 JByXNpOIYKTOBBIH KOHMYECKHNA THAPOIMKIOH, OaTapeiHbIe THAPOIUKIOHBI, TPEXIPOTYKTOBBIH THIAPOIUKIOH, TYpPOOIINK- 2
JIOH
IIpakTHyecKkue 3aHATHS
1. | TexHONOTHYECKas CXeMa 30JI0TOM3BICKATENFHON (haOPUKH ¢ TeXHOIOrHel oboramieHns QoTanuei 2
2 [puHIMN paboThl, KOHCTPYKTHBHBIE 3JIEMEHTHI, CPAaBHHUTEIbHAS XapaKTEePUCTHKA 000pyJOBaHUS I APOOIICHUS YIIOPHBIX 5
30JI0TOCOJIEPIKALIAX Py
3 [puHNKD paboThl, KOHCTPYKTHBHBIE 3JIEMEHTHI, CDABHHUTEIbHAS XapaKTEPUCTHKA pabOThl BAIKOBBIX U MOJIOTKOBBIX JIPO- 2

OMJIOK
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HpI/IHIII/IHI/IaJ'ILHaH CX€Ma YCTaHOBKH MCJIIbHUIIBI CYyXOI'0 CAMOU3MCEIILYCHUA. O60py}_'[0BaHI/Ie JJIA U3MCIIBYCHUA

OO6opynoBaHue APOOJICHHS X U3MENBUYCHHUS B I[EXaX PYIOIMOATOTOBKA30I0TON3BIICKAaTEIbHEIX (haOpuk Ha mpumepe «Tace-
eBckoiy 31D

OpFaHI/BaHI/Iﬂ pa6OTI)I B OTACJIICHHUHU U3MCJIbUCHUSI. Cxema LCIH armnapaToB U3MCJIILYUTCIILHOIO 1I€Xa 3UD

060pyI[0BaHI/Ie T'POXOYCHH, KOHCTPYKTUBHBIC 3JICMCHTDI, TPUHIUIT pa60TI)I

N g |~

KnaccudukaTops! B 11exax pyIororoTroBKH30JI0TON3BIEKaTeNbHBIX (adprk Ha npuMepe «TaceeBckoi» 31D

Fnz[poumcnom,l B I€XaX pyaonoAroTOBKU30JI0TON3BJICKATCIIbHBIX (1)a6pm< Ha MpumMepe «TaceeBckoit» 3UD

NINNN N |

1.3.2 I'paBUTALIMOHHOE 00OTallIEHUE
POCCBHINHBIX MECTOPOKAEHMIi 30J10TO-
cofiep:KaluXx pya

Cone

KAHHUC

MeTtompl oOorameHus 30JI0TOCOACPKAIINX PYA. rpaBI/ITaHI/IOHHOe oOoraieHue. yCTpOﬁCTBO u pa60Ta Apar, 0TCal04YHbIX
MalllrH.

]II/Ia(l)paFMOBaH BBICOKOYACTOTHas MallliHa. BeCHOpI_HHeBaH OoTCcago4yHas MalllhHa.

OTca}lO‘{HaH MaliruHa C BOpOHKOO6pa3HI;IMI/I TOPIIHAMMU. 3KCHJ’IyaTaIII/I$I OTCaJOYHbIX MalllkH.

Oo6orarenue Ha numno3ax. Cxema oboranieHus pocchlneit

IIpombIBKa, Kak METO/l 00OTaIlIeHHs 30JI0TOCoIepskanmX pya. IlepepaboTka IUTHXOB

TeOpeTI/I‘{eCKI/Ie OCHOBBI OGOFaIJ_IEHI/ISI I‘paBI/ITaL[PIeﬁ Ha KOHICHTPAIIMOHHBLIX CTOJIaX

CotpsicaTenbHbIM KOHIIEHTPAIIMOHHBIN cToJ. TpexspycHbIM KOHIIEHTPAIMOHHBIN CTOJ

I'paBuTanioHHOE 00OralCHUE Ha BUHTOBBIX CEMapaTopax

O|@| N |G|~ Wi

CtpyiiHbIe U KOHYCHbIE CenapaTopbl

=
o

OOoraieHue B TSHKEIBIX CYCHEeH3HAX

20

NININININININININ N

Hpalcanecmle 3AHATUSA

1

I'paBuTanoHHOe OOOraIieHue B TEXHOMOIHYECKHX CXeMaX MepepadoTKU 30JI0TOCOAep AKX pya Ha npumepe 3D me-
cropoxkaeHus «bnarogatHoe». OTca0uHbIe MALIMHBL IPATH)

2.

OGopynoBaHie rpaBUTALIN OTCAIKOM, B IIUII03aX, IPOMBIBKOIL. [IpHHIKI paGoThl, KOHCTPYKTUBHBIC 3JIEMEHTHI TPaBUTA-
IIMOHHOT'0 000PYJOBaHHS

3.

OOopynoBaHue TpaBUTALMM Ha KOHIIEHTPAIIMOHHBIX CTOJIaX, BUHTOBBIX CEHapaTopax, CTPYHHBIX cenapaTropax, KOHYCHBIX
cenapaTopax

1.3.3. djoTanuoHHOe 00oraleHue
30J10TOCOAEPKAIIMX PY/

Cone

KaHHUEC

CxeMbl o0oraiiieHus 30J0TocoAepKanux py/ diaoranuei, gpuoranueii ¢ orcaakoit, ¢uorarueit u rpaBuTalyeid ¢ HHAHAPO-
BaHHeM(KOMOUHUPOBaHHAsI), (QJIOTAUEN U IMaHUPOBAaHUEM

BemectBennsiii cocras. [Ipoba pyapl. OnpeneneHne MUHUMAIBHOTO Beca MPOOBI.

Teopernueckue ocHOBBI (prrotanmy. OIOTAIMOHHBIC PEareHTHL.IIOATOTOBKA MYJbIIBI K (roTarmy. KoHTaKTHBIH YaH

dnorannoHHbie MaluHbL. KOHCTPYKTUBHBIE J1eMEHThI. Y clioBHs 23Q(EKTHUBHOM pabOThl (MIOTAIIMOHHON MAIITMHBI

OG6e3BokMBaHHE MPOAYKTOB (rotaumu W ruapomerautyprud. CrymeHue. DakTopsl, BiIMsiomme Ha crymenue. Cxema
TIpoliecca CTyIIEHNs B CTYCTUTENE C IEHTPAJIbHBIM MPHUBOAOM

Crycrurenu. [Ipuanumn paGoTsl 11 UX 00CITy)KUBaHUE

S I e Bl A

OunpTpanys npoxyKkToB oborameHus. Tumsl GuabTpoB: GapabaHHBIE, TUCKOBBIE, BaKyyM-(GUIbTpbl. CyiKka MPOIYKTOB
¢unpTpanun nevax KC, TpyduaTo-BpaIiaronixcs meyax

14

NN NN N

IIpakTHyecKkue 3aHATHS

1.

Pacuer cxemsl pasznenku npod mrss 3D paboratomieid mo cxeme: (protanus —MaHUPOBAHHUE, C BEChMa PaBHOMEPHO pac-
NpeNIeTICHHBIM MEJIKAM 30JI0TOM

2.

Omnorarmonnsit epenen 3@ uHa npumepe «TaceeBckoity 3V cormacHO ammapaTypHO-TEXHOIOTHIECKOH CXEMBI C yde-
TOM MJIOBOHM (JIOTALIMM M TIEPEUNCTHON (IIoTannH

O60py,Z[OBaHI/IC CTYHICHUS, TPUHIIATL Z[eﬁCTBPIfI, KOHCTPYKTHBHBIC 3JICMCHTEI. CpaBHI/ITCJ'IBHaSI OIICHKa 3(1)(1)6KTI/IBHOCTI/I pa-
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00THI crycTuTeneit

ObopynoBanue GUILTPAIMK M CYLIKH, TIPUHIIHIT IEHCTBHS, KOHCTPYKTUBHBIE 1eMeHThl. CpaBHUTENbHAsI OlleHKa 3 dek-

4 THUBHOCTH PaOOTHI CyITHIIBHOI0 000pYy/JOBaHHS 2
Conepxanue
1 I'mapomeramtypruueckasi mepepadoTKa 30JI0TOCOAEPIKAIIUX Py M KOHLICHTPATOB B TEXHOJOTMYECKUX CXEMax 30JI0TOU3- 2
" | BueKaTenbHBIX GadpuK. BEIOOp cXeM OCHOBHBIX orepanuit
2 TexHonornveckas cxema nepepabOTKH 30JI0TOCOAEPIKAIINX PYJ C KPYHHBIM 30J0TOM, HAXOAAIIEMCSI B CBOOOJHOM BHJIE 2
" | u B pyOamke
3. | TexHonornyeckas cxema repepaboTKi OKHCIEHHBIX 30J0TOCOAEPKAIHIX PYA ( NJTAMHUCTBIX, TIIMHUCTBIX) 2
4. | MexaHu4eckast OATOTOBKA PYy/bI K THAPOMETALUTYPIHIECKOMY MTPOIIECCY 2
5 [{nanupoBaHUe 30J0TOCOAEPKAIIUX MPOJAYKTOB oOoramieHus. XUMH3M, KHHETHKa mpouecca. DakTopel, BIUSIONNE Ha 2
npolecc IMaHUPOBAHUS
6. | INorepu nuanua Mpy NMaHUPOBAHUH. «Y TOMIISIEMOCTH PACTBOPOB) 2
7. | IlpakTrka nuanupoBanusi. Meto epKossinyy (mpocadnBanus). MeTos1 Ky4HOro BbIIIENaqiBaHHs 2
8. | TexHonoruveckas cxema IMAHUPOBAHUSI aruTanuel( nepeMeBaHueM ) 36 2
9. Pa3zienenue 3010Toco/iepKalvx MyJbl JeKaHTanuen GuibTpanueid. AnmaparypHoe ohopMIIeHUe 2
10 | Beigenenue 305ota U3 MUAHUCTHIX pacTBopoB. llemenTanus nuakoMm. [IpakTrka rieMeHTanmu 2
11 | TexHonorusi COpOLIMOHHOTO BHINIETAUYUBAHUS C TIPUMEHEHHEM CMOJT 2
12 | 3aKOHOMEPHOCTH COPOIIMOHHOTO BHIIICIAYHMBAHNUS 2
1.3.4 Tuapomeraaypruecikas ne- 13 | IlpakTrka cOpOLIMOHHOTO BHIIEIaYMBaHusl. AnapaTypa COpOIMOHHOIO BBIIIEIAYMBAHHS CMOJIAMH 2
pepatoTKa 30,10TOCO/iep:KALUX Py U P POt o - PaTypa COpoN o
KOHIICHTPATOR 14 | Perenepaiyisi CMOJIBI 2
15 | DnekTponuTHYeCKOe BhIIEIIEHUE 30JI0Ta U3 THOMOYEBHHHOIO AJII0ATa 2
16 | V3Biedenue 30510Ta cOpOLMEH HA AKTUBUPOBAHHBIX yIIIsiX. [I[pMeHeHHe aKTHBUPOBAHHBIX YIiien 2
17 | OGe3BpexxuBaHue CTOUHBIX Bog 3D 2
18 | Merozpl o0e3BpexuBanus CTOYHbIX Boj 3D 2
IIpakTHYecKue 3aHATUS
1 CoCTaBUTh TEXHONIOTHYECKYIO CXEMY MepepabOTKU KBapIEBO-CYIb(UIHBIX Py, UCIONb3Ys O0mok-cxembl Ne 1, Ne 2. Ne 3, 2
Ne 4
2 Pa3paboTaTh TEXHOIOTHYECKYIO CXeMY IIepepadOTKU 30JI0TOCOAEPIKAIINX PYJ 10 ITOITHOMY HIOBOMY HPOLECCY, U3MEeNbYas 2
" | pyny n0 -0,074MM, UCTIONB3Ysl arMTAIUIO, IEPEMEIINBAHNE U COPOLIMOHHOE BhINIETaYHBAHUC
Pa3paboTaTh TEXHOJIOTHYECKYIO CXEMY IepepabOTKH 30J0TOCOAEPKALIMX PYI C pa3lelbHBIM IUAHUPOBAHUEM IIECKOB H
3. | WIOB, NONYYEHHBIX Ha CTaJuu M3MelbueHus. [lecku nnaHupyroTIepKomsuuen (IpocayrBaHNEeM ) WIIM KYYHBIM BBIIIEIAYH- 2
BaHueM. Vbl nepepa®aThIBatoT COPOILMOHHBIM BBIIIIEIaYNBAHUEM
4. | ObopynoBanne nuaHUpPOBaHUs. [IpuHINT NeHCTBHS, KOHCTPYKTHBHEIE AIEMEHTHI, 3()()EeKTHBHOCTD PabOTHI 2
5. | CocTaBUTh TEXHOJIOTHUECKYIO CXEMY PEreHepanuy CMOJIbI COPOIIMOHHOTO BBIIIENAYHBAHIS 2
6. | Ammapatypa perenepaimu cMoibl. CxeMa IIelH annapaToB 2
7. | YcTpo#CTBO AIEKTPONU3HON BAHHBI JUIS BBIIEIICHHS 30JI0TA U3 PACTBOPOB 2
Coaep:xanue
1. | OcoberHOCTH TIEPEPAOOTKH YIOPHBIX PYA 2
1.3.5 TexHoJiorusi nepepadoTKu 2. | TexHonorus nepepabOTKH KBapLEBO-CYIb(QUIHON Py bl 8 2
YHOPHBIX 30/10TOCOAEPKALIMX PYA 3. | TexHonorust nepepaboTKH 30JI0TOCOEPIKALINX Py C HCTIOIh30BAHHEM COPOLIMOHHOTO [THAHUPOBAHHS 2
4 TexHomorus nepepaboTKH 30JI0TOCOAEPKAIINX Py C HCIOIB30BaHUEM TPABUTAILIMOHHOTO U (JIOTAIMOHHOTO 00OTaleH s, 2

COp6III/IOHHOFO IMUaHUPOBAHUS
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IIpakTHyeckne 3aHATHSA

1 TexHonmornueckas cxema rnepepaboTKy KBapIleBO-CyTb(OHUAHON pyIbl ¢ TOHKOBKpAIUIEHHBIM 30510ToM ( TaceeBckoe MecTo- 4
" | pokaeHue 30710Ta)
2. | Texnonornveckas cxema rnepepaboTKH 30JI0TOCO/IepKaIIeH pyabl.MeCTOpOKIeHHe « TUTHMYyXTay 2
3. | Texnonorndeckas cxema rnepepaboTKH 30JI0TOCOJIEpKaIIel pyabl MECTOpOXKIeHus «biaronaTHoe» 4
Conepxanue
1. | Metoasl nepepaOOTKH rPaBUTAIMOHHBIX KOHIIEHTPATOB C [EJIbI0 U3BJICUSHUSI 30J10Ta 2
2. | Addunax 301m0Ta U cepebpa. XapaKTepUCTHUKA CHIPhEBOM 0a3bl. DJICKTPOIH3 cepedpa 2
3. | DaekTponuTHYECKOE MOJTyYeHHe 30J0Ta Ha ady()UHAKHBIX 3aBOAAX 10 2
1.3.6 Addunax 6;1aropoaHpIx Me- 4 JloObrya u oborameHue mIaTHHOBOIO ChIphs. [lepepaboTka UIMXOB U KOHIIEHTPATOB, COlEPIKAIINX OJIaropoHbIe MeTall- 2
TAJLI0B JIBI
5. | Cemunapckoe 3aHsaTHE N0 TeMe «ApPHHAXK 3070Ta» 2
IIpakTHyeckne 3aHATHS
1. | IlepepaboTKa IUIATHHOBBIX KOHLIEHTPATOB C LIEJBIO MOTYYEHHS 30J10Ta, TUIATHHBI, aJUIaIns, POAUS, PYTEeHHUs, UPPUANS, 2
cepebpa
Tema 1.4. UcTopusi pa3sBuTUS IBET-
HOI MeTAJTypruu
Conep:xanue
1. | 3aKOHOMEpPHOCTH MOSIBJICHUS] U PA3BUTHS METAILTYPTUH 6 2
1.4.1 3apoxnenne MeTaJLIypru4ecKko- 2. | JlpeBHME MeTaIUIBI 2
ro NPOn3BO/ICTBA 3. | U3 ucropun merannypruu 2
IIpakTHYeCKHe 3aHATHSA 2
1. | OrmeruTh Ha KOHTYPHOI KapTe MECTOPOKIEHHS TIONE3HBIX HCKOMAEMbIX
Conep:xanue
1. | Metasisl ¥ HICTOPHIECKHE SIOXH 6 2
2. | Pecypchbl MeTayioB U pa3BUTHE NUBUIIM3AIMN 2
1.4.2 MeTanayprusi JpeBHOCTH 3 M A m 5
. €TAJUTYPrHs CPEAHEBEKOBbS. AJIXUMHS U €€ BOSHUKHOBEHHE
IIpakTHYecKHe 3aHATHSA 2
1. | Ioxroroska npesenranuu B POwerPoint Ha temy «JIpeBHIe METAIIIbDY
Conep:xanue
1. | AmoMuHHI U pa3BUTHE CIOCOOOB ero nonydeHus. [IpuMeHenne allOMHHNS | €r0 CIUIABOB 2
2. | OTKpBITHE MAarHUS U €0 HUCIIONb30BAHNE 2
3. Meraiutyprusi B TOpEBOIIONMOHHOM Poccrn 16 2
. 4. | Pa3zBuTHe MeTaIUTyprudecKoil MPOMBIIUICHHOCTH B TIepBoi mojoBuHe 20 Beka 2
1.4.3 Pa3BuTHe LBeTHONH MeTALTyp- 5 Merani " P i KoA3 5
- . yprudeckuii koMmmuiekce Pocenn. Mcropus passutus KpA3a
6. | CoBpemeHHOe cocTosiHME MeTauyprun B Poccuu. Meramuyprudeckue 3aBojbl Poccrn 2
7. | lpernas meramnyprust Poccnn 1 Mupa Ha pyOexe BEKOB 2
IIpakTHyecKkue 3aHATHS
1. | OTMeTuTh Ha KOHTYPHOH KapTe NPEANPUATHS IBETHOH METaJUTypTUH 6
2. | CpaBHUTENbHAs XapaKTEPUCTHKA OTCYECTBEHHBIX NMPEANPUSITHH [IBETHOH METAILTYPTHU
CamocTosiTeIbHAS Pad0Ta MPU W3YYEHHH pa3jena
IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOATEILHON PadoThI 183

Brmonaenne AlMapaTypHO-TCXHOJIOIT'MICCKUX CXEM U 5CKN30B 060py,Z[OBaHI/I$I




O(l)OpMJ'IeHI/Ie MPAKTUICCKUX pa60T U IOoATOTOBKA K 3aIIIUMTC
HOI[FOTOBKa pe(bepaTOB, JOKJIaa0B U y‘le6H0-I/ICCHeZ[OBaTeJ'IBCKI/IX pa60T 110 UHAWBUAYAJIbHBIM 3aJaHUSAM

Pasnen 2. BBegeHue U KOHTPOJIb TeX-
HOJIOTMYECKOr0 Mmpoiecca npu npo-
H3BOJCTBE BETHBLIX METAJLJIOB H
CILIABOB

MJK.01.02. METAJLUTYPI'UA
JIEI'KUX IIBETHBIX METAJIVIOB

553

Tema 2.1 [Ipon3BoaCTBO INIMHO3EMa

2.1.1 Beenenne

Cone

KAHHUC

XuMHUECKHE U (l)I/I3I/I‘IeCKI/Ie cBoiicTBa amoMuausa. Ob6macTu NMPUMEHCHU aJIFIOMUHUA, €T0 POJIb B COBPEMEHHOﬁ TCXHHUKC.
Bo3nukHoBenue u Pa3sBUTUEC ATFOMUHUEB O MMPOMBIIIJICHHOCTH. Ponbs PYCCKHUX U COBETCKHX YUCHBIX B PAa3BUTUU METAJI-
JIYpruuv aJJftOMUHUS.

Pacnpenenenue amomunus B npupojie. OCHOBHbIE MUHEPAIIbI, COIepKalllie aTlOMUHUI. MuHepaibl NepBUYHOTO U BTO-
PHUYHOTO TIPOUCXOKICHHSI. BOKCHUTHI - BaxkHemas amromuHueBas pyna. CoctaB u cBoiicTBa 00okcuToB. CTaHmapT Ha OOK-
CHT, KOMIUICKCHBIM IOKa3aTelbh KayeCTBa. XapaKTCPUCTHKA BaKHEHIIMX MECTOPOKICHHNA OOKCUTOB. XapaKTepPHCTHKA
He(eIMHOB, ATYHUTOB, TJIMH M KAOJIMHOB, KaK UCXOJHOTO ChIPbS VIS MOJy4EeHHs TJIMHO3EMa M JIPYTUX MPOAYKTOB. Bax-
HeWIlMe MEeCTOpOXK/IeHHs] HeeNMHOB, AIYHUTOB, INIMH U KaoJHHOB. KaMEHHOYTrONIbHBIE 30J1bI, OTXO/IbI OT 0DOTaIleHHUs Ka-
MEHHBIX yIJIEH, METAUTYPrUYECKUE TJIMHO3EMHBIE IIIJIAKHU U CEPULIUTHI, KAK BO3MOXHOE ChIPbE JUISl OJIYYEHMsI TTIMHO3EMA.

2.1.2 CoennHeHHs1 AJIIOMHUHHSA, AJTI0-
MHMHATHbIE PACTBOPBI

Cone

JKaHUue

[MTonumop¢HbIe pa3HOBUIHOCTH OE3BOJHOIO OKCHAA ATIOMHUHUS, X CBOMCTBA WM MONydeHHE. | MIPOOKCHIBI AIOMHUHUS -
OemHuT, Auacnop, rudbocut, Gaiieput. CBolcTBa rHAPOOKCHAOB. OTHONIEHHE K HArpeBYy, pacTBOpaM LIeNIo4eil U KUCIOTaM.

AJTIOMHHATHI 1 aTIOMUHATHBIE pACTBOPBI, UX MOITy4YeHHE U cBoiicTBa. Ilpupona aqroMHHATHBIX pacTBOpoB. Bumpl mmenoueit
B QJIIOMHHATHBIX pacTBopax. KoHIeHTpauus 1 MOy/b alFOMHHATHBIX paCTBOPOB.

Jlunarpamma paBHOBECHBIX cocTosiHmil cuctembl Na,O-Al,03-H,0. Ee moctpoenue, aHamm3, H30TepMBbI

4,

CrolKOoCTh aJlFOMHHATHBIX PAcTBOPOB. BimsiHMe Temneparypsl, MpUMecel, KOHIIEHTPALUH IIEN0YH U KayCTUYECKOro Mo-
IyJsl HA CTOMKOCTD aJIOMHHATHBIX PacTBOPOB. CrocoOkl MOMydeHus IIIMHO3eMa. TexHudeckue TpeOoBaHHs K INTHHO3EMY.
Mapku rMHO3eMa U 00JIaCTH €ro IPUMEHEHHSI.

10

l'[palcanecmle 3AHATHSA

1. | Pemenue 3a1a4 Ha CTOMKOCTH aJlFOMMHATHBIX pacTBOPOB

2.1.3 ITonryyeHnue riamHo3eMa CHOCO-
oom Baiiepa

Cone

KaHHUEC

O6mas cxema ciocoba baiiepa. IloaroroBka 6okcuTa

Oo6mas cxema crioco6a batiepa. Iuki npomecca Baiiepa B cucreme Nay0-A1,05-Hy0. [ToaroroBka 60kcuToB B criocode
Baitepa. {pobnenne n m3menpueHne 6okcuTa. Jlo3nupoBka 000pOTHOTrO pacTBopa n3BecTH. [loHsATHE O IMysbIIe. ATTapartyp-
HO-TEXHOJIOTMYECKUE CXEMBbI IPOOJICHHS ¥ U3MeENb4eHHs. TEeXHOMOrMYECKUI PEXKUM.

BermenaunBanue 6okcuta. BiusHue (pakTopoB Ha BBIIIETAYNBaHUE.

BemmenaunBanme 6oxcuta. HazHauenue BolnenaunBanys. [loBeieHne Npy BEIIIETAYNBAHNN COSMHEHNH ATIOMUHNS, JKe-
Je3a, KpEMHHUS M THTaHa, a TAKKe IIpUMece, IpUCyTCTBYIOmuMX B Ookcute. [loBenenne kapOOHATOB MPHU BBIIIEIAYNBAHUHL..
Teoperndeckn W NPaKTUIECKH TOCTIKMMBIA BBIXOJ TJIMHO3EMA MPH BBINIETAYMBAHUM. PacdeTHbIe (OPMYIIBI BBIXOIOB
TJIMHO3EMA NIPH BBIIIENAYMBAaHAN. MeXaHNU3M IIpoliecca BhIIeNaunBaHusl. BiusHie ToHnHBI ToMonia O0KCHTa, TEMIEpaTy-
PBI BEIIIETAYMBAHNSA, KOHIIEHTPAIMN M KaYCTHYECKOTr0 MOIYJIsl 0OOPOTHOTO pacTBOpa Ha MOIHOTY M CKOPOCTh M3BIICUCHHS
TJIMHO3EMA TIPH BhIIETauiBaHUU. Poik 106aBKM M3BECTH NPH BhINIETauYMBaHNH. PexnM nporiecca.

Paz0aBiieHre aBTOKJIABHOM ITYJIbIIbIL. OCHOBEI CryuicHus nurama
Paz0aBiieHre aBTOKJIaBHOM ITYJIBIIBI. Haznauenue paB6aBHeHI/I${ ITYJIbIbI. TCOpCTI/I‘ICCKI/IC OCHOBBI CT'YIICHUA. 30HBI Crymuie-

12
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HUA. (DaKTOpLI, BJIMAIOMIMC HAa NPOIECC CrylICHUA JIaMa.

HGKOMHO3I/IHI/IH AJIFTOMUHATHBIX PACTBOPOB. Bmusane (baKTOpOB Ha JCKOMITIO3HUITHUIO
TeopeTI/Iqecm/Ie OCHOBBI IIpoLeCCa NCKOMITO3UIINH. yI[eJ'II;HI;Iﬁ CbCM TJIMHO3CMa IpU ACKOMITO3UIINN 3anaB0qH0€ OTHO-
menre. BnusHue Ha JACKOMITIO3UIIUIO TEMIICPATYPbI, KayCTUYCCKOI0 MOAYJISI, KOHHECHTpAaluKu aJIOMHUHATHOI'O pacTBOpa,
HpHMeCGﬁ, KOJIMYECTBA U Ka4CCTBA 3aTPAaBKU. CrereHb Ppa3I0KEHUA paCTBOpa NMpu JCKOMITIO3UIINUHA. TexHOmOrMUECKUin pe-
JKUM JE€KOMIIO3UIUU ITPU NOJTYUCHHUHN TTIMHO3EMAa MYYHHUCTOI'O U MCCYaHOro TUIIOB.

Kaycrudukanms coupr
Ha3nauenne xaycrupukanuu. OTaeneHue coisl oT 000pOoTHOro pacTBopa. TeopeTuueckue OCHOBBI U3BECTKOBOM KayCTH-
¢uxanuu. Perenepaiys rnuHo3eMa U3 0€I0ro nuiama.

6.

Kansnuuanus ru66cura
Hasnauenue kanpiHaImu. TeopeTHyecKrue OCHOBBI Iporiecca. TeMnepaTypHble OCHOBHI B IIEYH KaJIbIIMHAIHH.

HpaKanecKne 3aHATUSA

1. | Pacder TeXHOIOTHYECKUX MOKa3aTelel mo cnoco0y baiiepa

2. | AnmapaTypHO-TEXHOJOrHYecKas cxema Ipo0JIeHUs M M3MeJIbueHus] OOKCUTa

3. | AnmapaTypHO-TEXHOJOrHYecKasi CXeMa BbIIeJIauuBaHusi OOKCHUTA 16

4, AnnapaTypHo—TexHonomqea(aﬂ CX€Ma CrymeHus U NMMpOMBIBKH IIJIaMa

5. | AnmapaTypHO-TEXHOJIOTHYECKas CXeMa CTYIICHUS W (QUIbTpaluy ruoocuTa

6. AnmnapaTypHO-TEXHOJIOTHYEcKas cxeMa KaycTH(UKaIMU COMbI

7. | AnmapaTypHO-TEXHOJOTMYECKasl CXeMa KaJblIMHAIMY OOKCUTA

Conep:xanue

OO0mas xapaktepuctuka crocoda. [Toarororka muxthbl. CriekaHUe MIAXThI
OO01as xapakTepucTHKa crocoda crekanus. TexHomorndeckas cxema croco6a IToaroToBka muxThl K criekaHuio. [pobie-

1 HHE, pa3MoJl ¥ KOppeKTUpoBKa MUXThI. [llenouHoit 1 KanbieBoil MOy b MHUXTEL. CTEXMOMETPUYECKH HACHIILIEHHAS U He-

" | HaceleHHas muxTa. Pacuer muxThl. CriekaHue MUXThl. TeopeTHyecKiue OCHOBBI CIIEKAaHUs INUXThI. MeXaHu3M crie-

KooOpa3zoBanus. TeMIiepaTypHblli HHTEpBaIl CrieK000pa3oBaHuss. XMMUUECKHE B3aUMOJICHCTBHS MEXK/TY OTACIbHBIME KOM- 8
HOHEHTAMH [IMXTHI IPU CHEKaHWH, TPeOOBAHNS, IPEABSBISIEMBIE K CIIEKY.
BrnmenaunBanue crieka. ©akTopsl, BIUAIONIME Ha BhIIENaulMBaHKe crieKa. Croco0b! BhILIENaYnBaHUS.
B3auMmozneiicTBuE KOMIIOHEHTOB CIIEKA C BOJOM, C paCTBOpaMH JIFOMMHATA HATPHUS, EAKOr0 HATpa U COlbl. XUMHUYECKUI

2. | BBIXOX IVIMHO3EMa U LIENOYHM IIPH BBIIIETaYNBaHUY ClieKa. BropuuHble oTepy IIuHO3eMa U Ienod. BiusiHue Ha BbImie-
JauyMBaHUE Ka4eCTBa CIIeKa, CTENIEHHU JPOOIeHNs, KOHIIEHTPALUK aJIFOMUHATHOTO pacTBOPa, TEMIIEPATYPHI BHIILEIauNBa-
HUS, TPOJOJDKUTENIBHOCTD Nporiecca. IIpoTouHbIi U arnTalMOHHBIH cOCOOBI BBINIETaYHBAHUS

2.1.4 Tlony4yeHue rjiMHO3eMa CIOCO- OGecx
PEMHHUBAHUE ATFOMUHATHOTO PAcTBOPA
Gom criexaHust Haznauenne obeckpemuuBanusa. CymrHocTh mporecca. O0eckpeMHUBaHIE 0€3 XUMIYECKH JeHCTBYIOMNX J00aBOK U C J0-

3. | 6aBkamu. ['myOuHa obeckpeMHuBanus. KpeMHUEBbIit MOIyIb pacTBOpa. BiusiHue Ha rIyOMHY U CKOPOCTh 00ECKPEMHHB a-
HUSI KOHLICHTPAIMK PacTBOpa, MPOJOJKUTEILHOCTH MPOIIecca, TEMIepaTypbl, mpumecei. Ilorepu rimHo3ema mpu odec-
KpeMHHUBaHUH. JIByxcTaauiiHoeo0eckpeMHIBaHNe. Perenepalys IIMHO3eMa U3 W3BECTKOBOTO IIIaMa.
KapOoHnm3anus aqroMHHATHOTO pacTBOpa

4 CymHaocts kapOonusanuu. I[loBenenne kxpemHae3ema mpu kapOoHM3anuy. BinsHne Ha 9UCTOTY THAPOOKCHIA ATIOMHUHNS,
€ro KpyIMHOCTb U MPOAOIKUTEIIFHOCTh KapOOHM3AIMN TEMIIEPATYPhI, KOHIICHTPAIMY THOKCH/Ia YIIIepo/ia B ra3ax, me-
peMemBaHus, TONHOTHI KapOoHm3ammu. Crioco0s! kKapOoHu3anmy. [lepromirdeckas u HenmpephIBHAsS KapOOHM3aIH.

IIpakTHyecKkue 3aHATHS

1. | Pacder TEXHOIOTMYECKHX IMOKa3aTeNeH 1Mo crioco0y CrieKaHus 12

2. | AnmapaTypHO-TEXHOJOTHYECKasi CXeMa CHEeKaHUsI NIMXTHI

3. | AnmapaTypHO-TEXHOJIOTHYECKasi CXeMa BhINETaqyNBaHHs CIIeKa
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AHHapaTypHO-TeXHOJ’IOFI/I‘IeCKaSI cxXeMa 06eCKp6MHI/IBaHI/IH AJIFOMUHATHOI'O paCTBOpa

5. | AnmapaTypHO-TeXHOJIOTHYecKas cxeMa KapOOHH3aluK aTIOMHHATHOI'O PacTBOpa
Conepxanue
[MapamtensHbiii BapuaHT criocoda baliep-criekanune. TexHonmornueckast cxema rnapajuielIbHOrO BapuaHTa, ero 0COOEHHOCTH
u npeumymniectBa. CooTHoIIEHUE MOIIHOCTeN BeTBed baiiep u crexanus. [IpuMeHeHNe IBYXKOMIIOHEHTHOW MIMXTHI AJIS
CIIEKaHMSI.
1 [NocnenoBarensHbI BapuaHT criocoba baiiep-criekanne. TexHomornueckas cxema Mocie[0BaTeIbHOT0 BapuaHTa, ero mpe-
" | umymectBa. OUIbTpanys U ClieKaHHe KPAaCHOI'O IIJIaMa C M3BECTHSIKOM U comoil. OcOOEHHOCTH TEXHOIOTHYECKOTO PEeXH- 6
2.1.5 KoMOnHMpOBaHHBIE CIIOCOOBI Ma. TpeboBaHus K cocTaBy KpacHOro nuiaMa. CriekaHue IIUIaMOB ¢ BBICOKHM COJIep)KaHHEM OKCHa jkene3a. BrlmenaunBa-
NOJIy4YeHHs [JIMHO3eMA HUE CIIeKa B IOCIIeA0BaTeNbHON cxeme baiiep-criekanne, ycTpoiCcTBO M paboTa TpyO4aTOro BBIIIEIAYMBATENS, €0 00CTY-
xuBanue. KoHcTpyKuus KapyceabHbIX (uibTpoB
KoMOMHUpOBaHHBIA THAPOMIETOYHONH CHOCO0 IMepepaOboTKH BBHICOKOKPEMHHUCTBIX OOKCHTOB. BellenaynBaHue KpacHOTO
2. | mmama. Kpucrannmzanus amomunata HaTpus. [lepepaOoTka BHICOKOKPEMHHCTBIX OOKCUTOB 110 crioco0y baiiepa ¢ npenBa-
PUTENEHBIM XMMUYECKHM 000TallleHHEM.
IIpakTHyeckne 3aHATHS 2
1. | AnmnapaTypHO-TEXHOJIOIHYECKasi cxeMa KOMOWHUPOBAHHBIX CIIOCOOOB MOJIYYEHHUS TITMHO3EMa
Conep:xanue
OO1ias XxapaKTepUCTUKa M TEXHOJIOTHYECKasi CXeMa IMepepadoTKu HeeTMHOBBIX PyJ M KOHIIEHTPATOB CIIOCOOOM CIieKa-
1. Hus. OOorarieHre HeeMHOBBIX pyl: DU3NKO-XUMHYECKUE MPOLIECCHI MPU CIIeKaHWHU. TeXHONOrHYeCKUil peXUM ClieKa- 12
HUA
2. CocraB HedennHoBOrocmneka. TpeOoBaHHs K ClIEKy. ATHTAIIMOHHBII M MPOTOYHBIA METO/IbI BhILIEITaYHBaHUS, IBYX CTAIM -
HOE BbIIIEIIAUYUBAHUE.
3. | ObeckpeMHHMBaHUE AIIOMHHATHOI'O PAacTBOPA B COJOBOM U COJOBO-IIENOYHON BETBH.
4 Kap6onmzanus amoMuHAaTHOTO pacTBopa.Pa3iokeHne amOMHHATHBIX pacTBOPOB. PexxuMm kapOoHHM3ammu. Y CTPOHCTBO H
2.1.6 MoryueHue riauno3emMa u3 " | npuHIMI paboTH KApOOHNU3ATOPOB.
Hed eJTMHOB IlepepaboTka com0-TIOTAIIHBIX PACTBOPOB
5 CocraB pacrBopa. TexHonormyeckas cxema nepepadotku. KoHIEHTpallMoHHas BBIIapKa PacTBOpa, BBIACICHHE U3 HETO
COJIBI, IBOMHOM conu, Cynb(ara Kaius, XJ0puaa KaIus U noTama. PexiMHbIe yCI0BHS TepepaboTKU CONO-MOTAIIHBIX pac-
TBOPOB.
IIpakTHYecKue 3aHATUS
1. | AnmapaTypHO-TE€XHOJIOTHYECKasl CXeMa BBIIEIauyrBaHUs He()eIHMHOBBIXCIIEKOB
2. | AnmapaTypHO-TEXHOJIIOTHYECKas CXeMa 00eCKpEeMHHBAHHS aJFOMHHATHOTO PAacTBOpPA 8
3. | AnmapaTypHO-TEXHOJIOTHYECKas cCXeMa KapOOHU3aIUH aJIFOMHHATHOTO PAacTBOpa
4. | AnmapatypHO-TeXHOJOTHIecKas cxeMa IepepaboTKH COM0-TTOTAIIHBIX PACTBOPOB
Coxnep:xanue
XapakTeprCcTHKa U MECTOPOXKICHUS aTyHUTOBBIX Py/. TEXHOIOTHsI aMMHAYHO - IIEIIOYHOT0 CIIoco0a nepepaboTKH amyHH-
1. | toB. [ApoGnenue, pa3Mol i 00XKHT aTyHUTOBOH py/Iel, 00paboTKa e€ pacTBOpoM aMMuaka. BrimeragnBanue ocaaka. O6ec-
KpPEMHHBAaHHE PACTBOPA M €ro AEKOMIO3UIHSA. JJOCTOMHCTBA M HETOCTATKH MPOIIECCa.
2.1.7.ITony4yeHnue rjiuHoO3eMa U3 aly- TexHONMOrMYECKass CXeMa BOCCTAHOBUTEILHOTO crtocoba mepepaboTku aayHUTOB. J{poOIieHre i pa3Moll ATyHUTOBOM PY/IBL. 6
HUTOB OOXHT 1 BOCCTAHOBJIEHHUE PY/IbI, PU3HKO-XMMHUYECKHE OCHOBHI MPOIIECCOB. TeMImepaTypHBbIil peKUM 00)KHTa M BOCCTAHOB-
2. | neHws. BplmienaunBaHnue BOCCTAaHOBIICHHOM aTyHUTOBON py/bl. V3BiedeHne riMHO3eMa NPy BhIIIenadnBanin. OTaeneHune
QIFOMHUHATHOTO PAacTBOpa OT allyHUTOBOro nuiamMa. OOecKpeMHUBaHUE PacTBOPA M €T0 AEKOMITO3MIMS. Brimapka MaTouHO-
TO pacTBOpa.
IIpakTHyeckne 3aHATHSA 4
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AHHapaTypHO-TCXHOJ'IOFI/I‘-ICCKEISI CXe€Ma aMMHa4YHO-IICIIOYHOI'O criocoba r[epepa60TKH AJIYHHUTOB

AHHapaTypHO-TeXHOJ’IOFI/I‘{eCKaSI CXeMa BOCCTAHOBHUTEIBHOIO Crocoda nepepa60TKH AJTYHUTOB

2.1.8 [losryyeHue riaMHO3eMa U3 IJIUH,
IIJTAKOB U APYTOro ChIPhsi

Cone

KaHHE

BoccranoBurenbHas miaBka TJIIMHO3EMCOACPIKALICTO ChIPbA. HpOHyKTI)I IIJIaBKH. Hepepa60TKa AJIFOMOKAJIBIIUMCBOr o mijia-
Ma. HGZ[OCTHTKI/I crocoba.

Crioco0 criekaHus TIIMHO3EMCOAEPIKAIET0 ChIphs ¢ M3BeCTHAKOM. CriekaHune muxXThl. BelmenaunBanue crieka. [Ipumene-
HHUE K IrepepabdoTKe BBICOKOKPEMHHUCTOI'O CHIPhsI KUCIOTHBIX Crioco0oB. OOmas XxapaKTepUCTHKa KHUCIOTHBIX CIIOCOOOB.
OcCHOBHBIE TIepe/IeNbl KUCIOTHBIX CITOCOOOB: JETHIpATAIs PYAbl, Pa3I0XKEHHE ChIPhS PACTBOPAMH KHCIIOT, OYHCTKA aJko-
MUHHEBBIX COJIEH OT coequHeHHH xkene3a. KoMOMHMPOBaHHBIM KHCIOTHBIN crocol. [IpenMymnecTBa M HEZOCTATKU KHC-
JOTHBIX coco00B. KucnoTHo-1enouHsle criocoObl NOMy4eHHs TIMHO3eMA.

OcyuiecTBiieHHE B Hallel cTpaHe 0€30TXOIHON U MaJIOOTXOJTHOM TEXHOJIOTUH MPH KOMILIEKCHOHN TepepaboTKe He(eTnHo-
BBIX M QJIyHUTOBBIX pyJ. Mcrmonp30oBaHKe IIaMOB TJIMHO3EMHOTO MPOM3BOJCTBA. Vcrmonb3oBaHue HeeIMHOBOrO IuiaMa
JUIs IPOU3BOJICTBA LieMeHTa. Jlpyrue 001acTy UCIIoNb30aBHUA He(eIMHOBOro nutaMa. OCHOBHbIE HAIIPaBJICHUS HCIIOIb30-
BaHMs [IJIAMOB, 00pa3yIOIUXCs NP MepepaboTke OOKCUTOB: TUIaBKa HA YYTYH M aFOMOKJIBIUEBBIN IIIaK, TUIPOMETa-
Jypruveckasl cxeMa nepepadOoTKH , HCIOJIb30BaHNE B KauyecTBE OOABKH NPH MONYYEHUH Pa3JIMUHBIX NPOAYKTOB. Duilb-
Tpauus U cymka nuiamoBn. Ilomydenne ramnus. CBoifcTBa rajuus, o0nacTy ero npuMeHeHus. Pasnenenue rauums U anro-
MUHMA. Belenenue ramiys U3 pacTBOPOB LIEMEHTALMEH Ha rajulaMme adloMHUHUS. DIEKTPOIUTHUECKUM CIIOCO0 BBIIENEHUS
rajumust. PagunupoBanue ramms. [lonydenne okcnaa BaHaaus. CBoMCTBa U MPUMEHEHHE OKCU/IA BaHa usl. BeineneHue Ba-
Ha/IMEBOT0 KOHIIEHTpaTa U3 PacTBOPOB INIMHO3EMHOT0 NMPOou3BoAcTBa. [lonydyeHne okcuaa BaHa sl U3 KOHIIGHTpaTa aMMU-
AYHBIM CITIOCOOOM.

Hpalcaneume 3AHATUSA

AHHapaTypHO-TeXHOHOI‘I/I‘JCCKaﬂ cxeéMa BOCCTAaHOBUTEIBLHOM IIaBKU TJIMHO3EMCOACPIKALICTO ChIPhs

AHHapaTypHO-TCXHOHOI‘I/I‘JCCKaﬂ cXeMa cIrrocoda CrieKaHust ¢ U3BECTHIKOM

AnmnapaTypHO-TEXHOJIOIHYECKasi CXeMa IOJy4eHHs TajuTusl

AHHapaTypHO-TCXHOHOI‘I/I‘JCCKaﬂ CX€Ma IOoJYYCHUsI OKCHJa BaHaIus

[l Bl Rl N

AHHapaTypHO-TeXHOHOI‘I/I‘JCCKaﬂ CcxXeéMa BOCCTAHOBUTEIBHOU IIaBKU TJIMHO3EMCOACPIKALICTO ChIPhs

Tema 2.2 MeTanayprusi THTaHa

2.2.1 CoipbeBas 6a3a moay4eHus TH-
TaHa

Cone

KaHHUEC

MecTopokaeHHsI THTAaHOBBIX pya. Baxkueimme muHepansl Tutana. OcoOeHHOCTH MeTauTypruu TutaHa. [lomydenue tuta-
Ha 13 ero auokcuna. [lepepaborka TMOKCHAA THTaHA B XJIOPUIBI, GTOPUABI, HUTPUIBI U Apyrue coenuHeHus. [lonydenne
THTAHA JIEKTPOJIM30M U3 €ro ABYOKHCH, XJIOPHUAOB M (TOPHIOB.

OoOoraieHne THTAaHOBBIX PY/l M epepadoTKa PYAHBIX KOHLEHTPaToB. TepMoanHaMuKa Mpomecca MoTydeHHs THTaHa

2.2.2 TIpon3BOACTBO TUTAHOBBIX
ILIAKOB

KaHHUE

OcHOBBI XJIOpHON MeTa/uTyprud. IIpuHIMIManpHas cxeMa MarHieTepMHIYECKOro Criocoda IMPON3BOACTBA TUTA-
Ha.XapaKTepUCTHKA UCXOAHOTO ChIPBSI VISl TTOMyIEHHUS] TATAHOBBIX IITAKOB: JKEIE30-TUTAHOBBIE KOHIICHTPAThI, BOCCTAHO-
BUTETIH, CBSI3YIOIICE.

DU3UKO-XUMHUYECKHE OCHOBBI PYIHO-TEPMHUIECKON IIaBKH. TEXHOIOTHSI BOCCTAHOBUTEIHHOM AJIEKTPOILIABKH: TIEPHOIH-
YEeCKHIl M HENPEePBIBHBIH MPOIIECC BBIIUIABKY THTAHOBBIX IIUTAKOB, BIMSHHUE TEMIIEPATYpPhl, BOCCTAHOBHUTENS, COCTABA MINX-
TBI HA TEXHOJIOTMYIECKUH Mporecc.

3

KorcTpykuust 1 pexuMbl paboThl 37eKTpoayroBoi meun. CocraB M CBOMCTBA THTAHOBBIX IINTAKOB. Pa3nenka MpomyKToB
TUTABKH.

IIpakTHyecKkue 3aHATHS

1. | PacuéTt mmxThl HIIbMEHUTOBOIO KOHIICHTpATa

2.2.3 IIpon3BoOACTBO YeTHIPEXXJIOPH-

Conep:xaHue
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CTOro THTaHa

TeOpeTI/I‘leCKI/Ie OCHOBBI IIpOoIECCa XJIOPUPOBAHUA. HOI[FOTOBKa MHUXTBI JJI1 XJIOPUPOBAHUA U TCXHOJIOI'MICCKUC IMapaMeT-
PBI Ipo1Hecca XJIOPUPOBAHUA B PA3JIMYHBIX TUIIAX XJIOPATOPOB. OcobeHnocT XJIOpUPOBAHUA PA3JIMYHBIX BUIOB TUTAHOBO-

1. | ro ceipps. KOHCTpYKTHBHBIE OCOOEHHOCTH XJIOPATOPOB ISl OPUKETHPOBAHHON MIMXTHI (IIAXTHBIE XJIOPATOPHI), MTOPOIIKO-
00pa3HOi mMXTHI (XJIopupoBaHue B pacmiase, B edax KC). TexHuKo-35KOHOMHYECKHE MTOKa3aTel MPOLECCOB XJIOPHPO-
BAHUS THTAHOCOAEP KAIMX MATEPHAJIOB B XJIOPAaTOPAX Pa3INYHBIX TUIIOB.
TeopeTndeckrie OCHOBBI Ipoliecca KOHJEHCAMU. JlaBieHne MapoB TeTpaxjopuia THTaHa M XJIOPHIOB COIMYTCTBYIOIIHX
aneMeHTOoB. CBOMCTBA TETPAaxJIOPHUAA M COMYTCTBYIOIUX XJopuaoB. CocTaB maporazoBoil cMecu. CelleKTHBHAsI KOHAEHCA-
2. | mua npoayKToB XjopupoBaHus. OCHOBHBIE THIIBI, allllapaTrypa U PeXXUMbI paOb0Thl KOHAEHCAMOHHBIX CUCTEM. Pa3nenbHasi, 10
cyxas, coleBas U KOMOMHUPOBaHHAsA CXEMbl KOHJEHcAlMU. TexHuka 06e30IacHOCTH IpHU padoTe ¢ XJIOpOM U XJIOpHIaMHU
METaJIJIOB.
OCHOBHBIE TIPIMECH, COJIEpIKalllMecsi B TEXHUYECKOMTETPAXJIOpUIe THTaHa, UX BIMSHHE Ha Ka4eCTBO THTAHOBOH T'yOKH.
Knaccudukanms npumecei mo ux (GU3NUECKUM CBOMCTBAM M MO METOJAM OYMCTKH. XUMHYECKHE METOJbI OUYUCTKU TET-
3 | Paxiopuia TMTaHA aTIOMMHHEBBIM MOPOLIKOM, CEPOBOZOPOZIOM H JIPYTHMH BOCCTAHOBHTENAMH. OuncTKka OT aTIOMUHUA
METO/IOM CEJIEKTUBHOTO THIPOJIN3a, COJIEBbIE METO/Ibl OUMCTKU. PU3NUECKNE METOABI OUMCTKH TETPAaXJIOpUAa TUTaHA: OT-
CTauBaHue, AUCTWILIIIUS, pekThdukams. OUncTKa TeTpaxJopuaa TUTaHa OT OKCOXJIOPHIA TUTaHA, TETPAXJIOPHIA KpeM-
HUsI, JIETKOJIETYYHX COCTUHEHUI, ra3oB.
IIpakTHYecKHe 3aHATHS
1. | KoHcTpyKimu XjopaTopoB
2. | ObopynoBaHHE KOHAECHCAIMOHHBIX CHCTEM 10
3. | CnocobObl paHHUPOBAHUS TETPAXJIOPHIA THTAHA.
Conep:xanue
1 TepmonuHamMuka, KUHETHKA U MEXaHW3M MarHHETEPMHYECKOI'O BOCCTAHOBIICHUS TETPAxXJOpPHUAA TUTaHA. Y CIOBHS pocTa
" | GioKka TUTaHOBOM T'yOKH.
2.2.4 MarauerepMuiecKkoe BoccTa- ATnaparypHO-TEXHOIOTHIeCKoe OOPMIICHHE M PEKUMBI IIPOLIECca BOCCTAHOBICHUS. PeakTopbl A pa3feNbHOro U COB- 4
HOBJICHHE TeTPAXJI0PUAA THTAHA 2. | MeIEHHOro MPOLIECCOB BOCCTAHOBIICHHA U cenapauy. TeXHUKO-?2KOHOMUYECKUE [I0KA3aTeNIH, KOHTPOJIb U aBTOMATH3aLHs
nporueccoB. OxpaHa TpyJa Ha IPOU3BOJICTBE
IIpakTHYecKue 3aHATUS
1. | O6opynoBaHue POIIECCa BOCCTAHOBICHHUS 2
Conep:xanue
1 TeopeTuueckue OCHOBHI BaKyyMHON qucTwunsiuud. 3akoH JlansToHa. [locaenoBaTenbHOCTD yaajdeHHs! KOMIOHEHTOB peak-
LIMOHHOW MacChl.
TexHonorusa u annapatypa cenapauuu. KoHCTpyKuMs annaparoB JJisi BAKYYMHOW TUCTWIISIUUU M TEXHOJOTUYECKUH pe-
2.2.5 BakyymHas cenapanmsi peak- 2. | xnm nporecca. PU3NKO-XUMUYECKHE CBOICTBA 010K PEaKIMOHHON MacChl OT MarHUETEPMUYECKOIO BOCCTAHOBIEHHUS TH- 6
LHHOHHOM MAacChl TaHa, B3aMMOJICHCTBHUE C BJIArOH BO3/yXa M BIMSHHE IPYTUX (PaKTOPOB HA YHUCTOTY I'YOKH.
3 Hctounnku mpuMmeceid B TUTaHOBOHU TyOke. Kpurepnun kadectBa THTaHOBOH ryOku. TpeOoBaHUS CTaHAapTa HA TOBApHEIC
" | copra TuTaHa. PU3UKO-XMMHUECKHE CBOWCTBA, U3BJICUCHNUE, IepepabOTKa M COPTHPOBKA THTAHOBOH I'yOKH.
IIpakTHyecKkue 3aHATHS
1. | O6opynoBaHre BaKyyMHO# cemapaiiy T'yOKu 2
Coaep:xanue
1 [omyuenne cnuTKoB THTaHA. MeTOBI IUTAaBKU TUTAHA. DJIEKTPOIYTroBasi INIaBKa C PACXOLyEMBIM H HEPACXOAYEMBIM 3JIEK-
2.2.6. ITosryueHnue KOMIAKTHOT O TH- " | Tpogom. KoHCTpyKIMs Tieueii, TEXHOJIOT U TUTABKH. 4
TaHa 2 [Ipon3BoICTBO THTAHA U €T0 CIUTaBOB. HaTpreTepMirdeckuii crmocod BOCCTAHOBIICHHUS TeTpaxiiopuaa TutaHa. [IpuMeHeHne

TTOPOIIKOBOI METAJUTYpTHH

IIpakTHyeckne 3aHATHSA
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1. | OGopynoBaHue 115 MOTydeHHs KOMIAKTHOTO THTAHA 2
Tema 2.3 Metajiyprust Maraust
Coaep:xanue
2.3.1 TeopeT4ecKkue OCHOBBI MOJIY- " "
CeHHSE TENKHX METALIOR 1. | ®usuKo-XUMHYECKHE 3aKOHOMEPHOCTH IPOLIECCOB MOIYUEHHS JIETKUX MeTalioB. TepmoanHaMuka. [lepBriit u BTOpoii 3a- 5
KoHBI TepMoanHaMuki. Knnerrnka. ®azoBrle paBHOBecus. Paznenenue a3
Conepxanue
1. | ®usnueckue 1 XMMUUECKHE CBOWCTBA MarHusi, €ro COeJMHEHNH U cI1aBoB. [IponsBoncTBo u nmorpedbnenne maraums. Oc-
2.3.2 MarnueBoe cbIpbe, MHHEPAJIbI. HOBHBIE 00JIACTH IPHUMEHEHUS] MarHUsI 1 MarHUEBBIX CILIABOB.
MecTopo:xknenn Pacnipoctpanenne Maraus B mpupoae. MuHepaiisl Marausi. XapakTepuCTHKa MUHEPAJIoB MarHus. BaxkHelme MecTopox- 4
JICHUSI ¥ 3a11achl MAarHUEBBIX Py B HaIllel cTpaHe U 3a pyOesxkoM. [IpupoHbIe 1 UCKYCCTBEHHBIE PACTBOPHI MarHUEBBIX CO-
JIel: MopcKasi Bozia
2.3.3 Texnonorust cxembl noaroropku | Copep:kanue
CBHIpPbSI CriocoObI peBapUTENLHOM epepadOTKH MPUPOITHOIO MarHUEBOTO ChIPhs. [IpoM3BOICTBO MarHusi U3 MOPCKOW BOJBI.
[Ipumenenne pacconoB i Npou3BoACTBa MarHusl. [I[puMeHeHne JoIoMHUTa JUIsl TIPOM3BOACTBA MarHHs.
Kapnamiuroas cxema. OCHOBHBIE ITEpe/IeNbl U MaTepHaIbHBIN MOTOK. [1yTH MConb30BaHus U30BITOYHOTO XJI0pa ISt
1. | xJOpupOBaHHs THTAHCOEPIKAIIETO CHIPDSI. 2
CMelranHas cxema MUTaHus BaHH KapHaJUIMTOM U XJIOPHUJIOM MarHus.
XnopmarHueBast cxema. OCHOBHbIE Tepeiesibl ¥ MaTepHaIbHbIi MOTOK. KOMOMHHpOBaHKE ¢ KapHAJUTUTOBOM CXEMOM.
CpaBHeHHE TEXHUKO-9KOHOMUUECKHX MTOKa3aTellel TEXHOJIOTHYECKUX CXeM
IlpakTHYecKkune 3aHATHS
1. I ATC nepepaboTKu MarHueBOIO CHIPbsI 2
2.3.4 TeopeTuueckue OCHOBbI 00e€3- Conep:xaHue
BOKMBaHUS KapHALUIMTA, Oumodura. | 1. | Teopernuecknue ocHOBBI 00e3BOKMBaHKE OHIIOMUTA. YIapUBaHHE PACCOJIOB XJIOPHAA MAarHHs M CYLIKa KPUCTaJUIOTUAPaTa.
I'maponus xnopuaa MarHust. Y CJIOBUsl, PU KOTOPBIX JOCTUTAETCsl HAMMEHBIINN THIPOJIN3 XJI0puia Maruus. J[se craauu
00e3BoxMBaHus OHIopuTa( TEXHOIOIHA M anmnapatypa). [leperaBka xiopuaa MarHus B IIAXTHBIX 3IEKTPUYECKHUX Hedax.
TeopeTnueckre OCHOBBI XJIOpUPOBaHUs Maruesuta. PaBaosecue B cucreme MgO+Cl,=MgCl,+0.50,. Brusitue Ha 310 pas- 2
HOBecHe pa30aBiIeHNE XJIOpHIa MarHU MHBIMH XJIOPHIaMU; BIMSHHE [TApOB COM M OKUCH yriiepoza. [loBenenue npume-
cell mpu xJiopupoBaHue. TexHHUKa U TEXHOJIOT U XJIOPHUPOBAHHS MarHe3UTa B IIAXTHBIX 3JEKTPUYECKHX Meyax. TexHuKo-
SKOHOMHUECKHE TT0Ka3aTeNll XJIOPHUPOBaHUS MarHe3UTa. XJIOPUPOBAHUE MarHe3uTa B KUITAIIEM CJIOE.
IIpakTHYecKue 3aHATUS
1. | Usydenne obopymoBaHus AJsl IBYXCTaIUIHOTO 00€3BOKMBAHMS KapHAUTUTA 10
2. | Pacuer marepuanbHOro OanaHca 00e3BOKUBAHUS KAPHAJLTHTA
2.3.5 TeopeTuueckue OCHOBBI JI€K- Conep:xanue
TPOJIMTHYECKOI0 MPOU3BOACTBA Mar- 1 | OcHOBHbIE MOHATHS; SIYCHKAa MArHUEBOTO 3JIEKTPONIN3epa U ee mapameTpsl. HanpsokeHne pa3inoskeHusi, GopMyibl Ast pac-
HUS YyeTa HaIpsDKEHUS Pas3iIoKEHHs, 3aBUCUMOCTh HAIPSsHDKEHMS Pa3lIoKEHHS OT TeMIlepaTypsl. 3akoH Papases. Boxos mo Toky. 2
Pacxon snexTposHepruu.
2.3.6 CocraB u ¢pusuko-xumuueckue | Cogep:kaHue
CBOiiCTBa 3JIEKTPOJIMTA 1. | ®usnKo-XMMHUYECKHE CBOMCTBA KOMIIOHEHTOB 3JIEKTPOJIMTA MAarHUEBON BAHHBI (IUIABKOCTH, YIPYrOCTh MAapoOB, IIOTHOCTH,
BSI3KOCTB, 3JIEKTPOIPOBOAMMOCTD, TOBEPXHOCTHOE HAINpsDKEHUE). BBIOOp cocTaBa 3IEKTPONUTA M YCIOBHS, IPEIOIPEne-
JISTFOIIIME 3TOT BBIOOp. THITBI STIEKTPOTUTOB BaHHHI. 8

Hamnpspkenne pas3nokeHHss KOMIOHEHTOB iekTponuTa. CTpoeHHe M TEepPEeHOC MOHOB B AJICKTPOIHWTE MAarHUEBOW BaHHBI.
OCHOBHBIE 3JIEKTPO/HBIE MPOIECChl. PaCTBOPMMOCTS MarHus M XJiopa B 3JIeKTponuTe. BiausHue pa3nudHbX (akTOpoB Ha
BBIXOJI 10 TOKY. BimsiHne npumeceii B a1eKkTponuTe Ha mpouecc 3ekrponusa. ObpazoBanne nuiama. BiusiHue Ha 351eKTpo-

22



JIn3 Z[063BOK (1)TOpI/IJ_'[OB KaJIbIIUA U HATPUA U XJIOPUCTOTI'O AJIFOMHUHUA.

2.3.7 KoHcTpyKIMsi MarHMeBbIX
3J1eKTPOJIU3ePOB

Cone

KaHHE

OCHOBHEIE THUIIBI OJICKTPOJIN3CPOB, MPUMCHACMBIX Ha COBPEMCHHBIX MAIrHUCBLIX 3aBOAAX. I[I/Ia(bpal"MGHHLIe u 663[[1/13(1)[)31“-
MCHHBI 3JICKTPOJIU3CPhI. BOKOBOfI, HIDKHAA ¥ BerHI/Iﬁ BBOJ aHOIOB. 3HeKTpOHI/I3€p, pa60TaIOHIPII7[ Ha JIUTUCBOM DJICK-
TPOJIUTEC. HpeI/IMyHICCTBa 1 HCIOCTAaTKH KOHCT‘pyKHI/Iﬁ. HepCHeKTI/IBH Pa3dBUTHA PA3JIMYHBIX THUIIOB 3JICKTPOJIU3CPOB.
yCTpOfICTBO OCHOBHBIX JJICMCHTOB J3JICKTPOJIM3EpaA: KOXKYyXa, (l)yl"epOBKI/I, dHOZ0B, KAaTOJ0B, XJIOPOIIPOBOJOB. OmHOBKa

anekTponuiepa. MoHTax BaHHBL TeKyluil 1 KanuTaIbHBIN PEMOHT BaHH. [IeMOHTaX BaHH. Y CTPOHCTBO Li€Xa IEKTPOIn3a 6
marHusa. KoHcrpyknust koprnyca. PacrionoskeHue 31eKTpoiIu3epoB, OIIMHOBKH, XJIOPOIPOBOIOB, KOMMYHHKAIIUHA, BAKyyM-
HBIX JIMHUH M CKaToro Bo3ayxa. TpaHcnopt. Bentwsiiusa. Mepsr anektpodezonacHocTd. KOHCTpyKIuMsS: yCTpOHCTB I OT-
coca ra3oB OT JIEKTPONIU3EPa.
IIpakTHyeckne 3aHATHS
2. | 3ydenue ycTpolcTBa MarHUEBBIX AJIEKTPOIN3EPOB 10
1. | Pacyer MarHueBoro aieKTponm3epa
2.3.8 Texuonorus yekrpoautude- | CojaepxaHue
CKOr0 MOJTy4eHHs MAaTHUS 1. | Ilyck snekTponusepa Ha MEpPEeMEHHOM M MOCTOSHHOM Toke. [IpenMyriecTBa M HEAOCTATKH TOTO MJIM WHOTO BHIOB ITyCKa
aneKTponn3epoB. OCHOBHBIE TEXHOJIOTHYECKUE OTIEpaliy MPH 00CITY)KUBAHWU BaHH. [IMTaHUe BaHH XJIOPUCTBHIMH COJSIMU
MarHusi. V3BieyeHre Maraus U3 dJIeKTPOU3EepOB. Y AaneHune oTpaboTaHHOro AJIEKTPONINTA U €ro UCTIoib3oBaHue. V3Bieue-
HHE NIJJaMa U3 dJIeKTponu3epa. MexaHu3anusl ¥ aBTOMaTH3alusl 3TUX MPOIeccoB. PerynupoBaHue TeMIepaTypHOro pexu- 2
Ma BaHHbI, HAIIPSDKEHUS U YPOBHS DJICKTPOJINTA. yXO}I 34 KOHTaKTaMu.
Opranuzaiys TpyJa B 2JIEKTPOIU3HOM Iiexe. TexHnka 0e30MacHOCTH U MEPOTIPHATHS 0 YAYYIICHHIO YcloBuid Tpyna. Oc-
HOBHBIE HAIPaBJICHHs] YCOBEPIIEHCTBOBAHUSI TEXHOJIOTUH AIIEKTPOITU3A.
2.3.9 HapyueHus npouecca 3JeK- Conep:xanue
TPOJIM32a U CNOCOObI MX YCTPAHCHUS 1. | HapymeHne HOpMaJIbHOTO X0/ MPOLIECCA IEKTPONIN3a: TOPSUMI U XOIOAHBIN X0 BaHH, KUTIEHHE 3JIEKTPONIUTA, [1aCCUBa-
M KaTOZOB, 00pa3oBaHME MUCIEPTUPOBAHHOTO MAarHus, HakKOIUIEHHWE LIaMa, ropeHre mMaraus. CrocoObl yCTpaHEeHUs 2
HapyIIeHUH TeXHOJIOTUH Mpoliecca 3JIEKTPOIN3a.
2.3.10 Pa¢puHupoBaHue MATHUS Conep:xanue
1. | Ilpumecu B MarHuu-coipue U TpeboBanus Ha Marauil mo I'OCTy. Bnusaue npumMeceil Ha KOPPO3HOHHYIO YCTOHYHUBOCTD
Marnus. Hasnauenue nporiecca padunupoBanus. PadhunnpoBanne maruus riaBkoi ¢ ¢uirocamu. Tunbl GarocoB, ux coctar
U poJib B mpoliecce papuHupoBanus. TeXHOIOrnuecKue yCIuoBus. Y CTpOHCTBO pahMHUPOBOYHOM TIeun U ee paboTa. Paznus
MarHus B 4yymkd. TpaBieHue U 3alUTHBIE IIOKPHITUS MarHus. TeXHUKO-9KOHOMHYECKHE ITOKa3aTeNnu pahuHUpOBaHUS Mar-
HUsI IEPETUTaBKOM C (IIFOCaMH. 2
PadurnpoBanne Maraus BO3TOHKON B BakyyMme. Ammapatypa. [loBeneHue npumeceii mpu BO3TOHKE W KA4eCTBO TOTydaeMoO-
ro MarHus. TexXHOIOrHIecKre PEeKUMBL
PadunnpoBanue Maraus myTeM IPHCaIKH K HEMY HEKOTOPBIX METAJIIIOB M MX COSIUHEHUH.
DONEeKTpOIUTHIECKOE papUHUPOBAHIE MAarHus. TeOopeTHYecKre OCHOBHI MpoIIecca. Y CTPOMCTBO ANIeKTponm3epa. TexHomo-
rus nporecca. KagecTBo noimygaemoro Maraus.
2.3.11 Tepmuyeckue crnocodbl moay- | Conep:xkanue
YeHHUs] MarHust 1. | Teopermieckre OCHOBBI BOCCTAHOBIICHHS OKCH/Ia MArHUSI KPEMHHUEM, KaJIBIIUEM, YIIIEPOIOM.
CyIIHOCTD CHITUKO-, KapOHII0-, YIIIETEPMUIECKOTO CIIOCOO0B TMONTydeHnst MarHus. TpeGoBaHus K CHIpbi0. OCHOBBI TEXHOIO-
MU W anmapaTypHoe odopmiieHne mporeccoB. Poip BakyymMa B KapOHIO- M CHUIMKOTEPMHYECKOM IIponeccax. Y CIOBHS 2
KOHJZICHCAIIH MarHus U TIOBEACHNE TIPH 3TOM IIETOYHBIX METAJIIOB. TexHnKa 6e30macHOCTH.
[TpenMymiecTBa HEMOCTATKN TEPMUIECKHUX CIIOCOOOB IO CPABHEHHIO € 3JIEKTPOIN30M XJIOPH/Ia MarHHsI.
2.3.12 IlnaBka marnus u noixy4yenue | Coaepsxanue
MAarHHMeBbIX CILJIABOB 1. | IpuroroBnenne MaraneBbIx crmaBoB MM?2 u MASII. YcTpoiicTBo U puHIIT ASHCTBHS 000pyIOBaHUS UISI IPUTOTOBIIE- 2
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| HMSI MarHUEBBIX CINIaBOB. Pa3inBka MarHus ¥ MarHUEBBIX CIDIABOB.

2.3.13 MeponpusiTus 1o oxXpaHe Conep:kaHue (yKazvleaemcs nepeyerb OUOAKMUYeCKUx eOuHuy,) 2
OKpY:Kaiomeil cpeasl 1. | OcHOBHbIE HampaBiIeHHs B 00JIACTH OXPaHBI TPYZA M OKPYKAIOIIEH Cpe/bl P MPOM3BOACTBE MarHUsL.
Texnnka 6e30MacHOCTH TPH ITPOU3BOACTBE MarHusl. OUNCTKA OTXO/SIIMX Ta30B M CTOYHBIX BOJ| ITPY TIPOM3BOACTBE MarHusl.
Tema 2.4. MeTanayprusi a1ioOMAUHHUS
Conepxanue
XapakTeprcTHKa TIIMHO3EMA KaK CHIPbS sl HOTYYEeHUs! aJTFOMHHUS
XapakTepuCcTHKa KPHOJINTA KaK PacTBOPUTENS IPH dJIeKTponn3e riuHo3éMa. KpronuroBoe otHomenne. CocTaB 31eKTpo-
1. JIMTa aJIOMUHUEBON BaHHBI. AHAIM3 JUarpaMMbl cocTossHust cucteMbl NaF— AlF;. Brnusinue n36bitka AlF; Ha cBoOlCTBa
pacmiaBa. [luarpamma cocrostaust cucrembl NagAlFg — AlF; — AlLOs.
BrusiHne no6aBok M ImpuMeceil Ha CBOHWCTBA 3JIEKTPOTUTA
2 CaoiicTBa 35eKTpoinTa. [IIIOTHOCTD 2JIEKTPOINTA U aJIFOMHHUSL, SJIEKTPOIIPOBOAHOCTb, BSI3KOCT, JIETYUECTh. 3aBUCUMOCTD
CBOIMCTB KPHUOJIMTO — TIIMHO3EMHOT0 paciuiaBa OT TeMIEpaTyphl M COCTaBa.
[ousiTHe 0 Mex(pa3HOM HaTSDKEHWH Ha TpaHUIe pasnena (a3 M KpaeBbIX yriax cMauuBaHus. [IoBepXHOCTHOE HATSHKEHUE
3. | pymeKTpoNuTa M paciuIaBIeHHOrO aJIOMUHHS Ha TPaHMIIE C Ta30BOi (azoil u TBEPION YIiaepoAUCTOlN MOBEPXHOCTHIO. Biusi-
HHE COCTaBa JJIEKTPOJINTA HA BETMYHHY TTOBEPXHOCTHOTO HATSHKEHHMSI. 16
2.4.1 TeopeTn4yecKne 0CHOBBI 3JI€K- Hanpsbxenue pasnoxeHus IIuHO3EMa IIpH dnekTponuse. Ilepenanpskenue Ha 2IEKTPOIM3EPE U €r0 3aBUCUMOCTh OT TEM-
TPOJIN32 KPUOJMTO - IJIHHO3EMHBIX 4. | mepaTypsl, cocTaBa IEKTPONUTA U Ipyrux (akropos. Hampsbkenue paznoxkeHus GTOPUCTBIX COJei, TpuMecel 1 100aBOK.
pacILiaBoB CrpoeHre KpUOJIUTO-TIMHO3EMHBIX paciuiaBoB. [lepeHOC HOHOB NPH AJIEKTPOIIH3E.
5 IIponeccel Ha aHoAe. Pa3psin kucinopomocoaep ammx HoHOB. Beinenenue kuciopona. Okucnenue anona. Ilepenanpsoke-
" | Hue Ha aHoze. CocTaB aHOAHBIX Ta30B
IIpoueccel Ha kaToae. BoccraHoBieHre HOHOB atoMUHM. Pa3psaa noHoB HaTpus. B3aumozneicTBue yriepoaucTelx Mare-
6. | puanoB C HaTpHEM M BIMSIHUE 3TOrO IpoLecca Ha CTOMKOCTh KaTomHbIX OsiokoB. OOpa3oBanue kapOuna amomunus. Pac-
TBOPUMOCTb JIIOMUHHUS B MIEKTpONuTe. MexaHu3M MOTepb aTIOMUHMS TP JIEKTPONIU3E.
7 Anonubii d3ddekr. [Ipuunnbl BO3HUKHOBEHUST aHOAHOTO ¢ dekra. Kpuruueckas ioTHOCTh TOKa. BiusiHue aHOAHBIX 3 ¢-
" | dexTOB Ha noka3zarenu snekrponusa. [Ipenynpexaenue aHOAHBIX G HEKTOB.
8. | IoBeneHue nmpuMecel pH IIEKTPOIIU3E.
IIpakTHYecKue 3aHATUS
1. | Texuuueckue TpeboBaHus K IMHO3EMY. CriocoObI MPOM3BOACTBA MIMHO3EMA U3 OOKCHTOB, HE(DETMHOB U JIPYTOTO CHIPhSI 8
2. Tabnuia cBOMCTB AJEKTpOIHUTA
Conep:xanue
1 [onsiTHE O BBIXOAE IO TOKY, IO SHEPTUH, YAEIBHOM pacxoae sHeprur. OnpenesieHne BhIXoa M0 TOKY, BBIXOJa MO IHEP-
T'MH, YIETBHOTO pacxoja SHeprur. 1II0THOCTh TOKa aHOIHAs, KATOHAsI U CpenHsis. MeXayloIroCHOE pacCTOSHHE.
2 BrmsiHre Ha BBIXOA IO TOKY M BBIXOJI ITO SHEPTUH TEMIIEPATypHhI 3JEKTPOJIUTA, TNIOTHOCTH TOKA, MEXKIYIOIIOCHOTO paccTo- 6
SIHUSI, COCTaBa 3JIEKTPOJINTA, IPUMECEH, KOTMYECTBA ATIOMUHUS B JNIEKTPOIn3Epe U (POPMBI €ro pabodero mpocTpaHCTBa.
2.4.2. BiusiHue pa3iuvHbIX (paKTo- 3 m 6
JIEKTPOMAarHUTHBIE TTOJIS B AJIEKTPOIHU3EPE, X BIMSIHUE HA TIOKA3aTENN €ro PaOOTHI.
POB Ha BBIXO 1O TOKY H IHEpruM 3 [Tyt nOBBIIIIEHNSI BEIXOAA O TOKY, BEIXO/A IO SHEPTHH.
IIpakTHyecKkue 3aHATHS
1. Pemenne 3agau 8
2. | Pacuer nmoka3satesneii pabOThI 3JIEKTPOIH3EPA.
2.7.3 KoHCTpyKIHUS aTIOMHHUEBBIX Conepxanne
1. | OOmas xapakTeprucTHKa aJTFOMHHHEBBIX IEKTPOIU3EPOB, NX KIaCCH(UKAINSI. 6

3JIEKTPOIU3EPOB

KaTO,Z[HOG YCTpOﬁCTBO DJICKTPOJIN3Cpa. KO)KyX QJICKTPOJIN3Cpa C JTHUIICM U 0e3 JHUIIA, KOHCTPYKIUA KOXYXaA. (DyHI[aMeHT
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ANEKTPONIU3Epa, IOKONb, (DYTepOBKa IMIAXTHI. Y CTPOMCTBO COOPHO-OJOYHON TOAMHBI AJIEKTPOIH3Epa, MOIOBBIX CEKIUH,
HAOWBHOW TIOJIVHEI.

2. | AHomHOE YCTPOMCTBO AJIEKTpOIHM3Epa. AHOIHOE YCTPOIMCTBO € MpENBAPUTEIHHO 000XCKEHHBIMU aHOJAaMH — MHOT'OaHO-
HBIE 1 OJ104HOrO THITA. HempeprIBHBIE caMOOOKHUTarONIHecs aHOIbI ¢ OOKOBBIM M BEPXHHM TOKOIIOJIBOZAOM. AHO/HAs pama,
MeXaHM3M TobeMa aHoxa. KoHeTpykuus mTelpeit uist mosBoja Toka K aHoxy. CpaBHHUTENbHAS XapaKTepUCTHKA pa3iind-
HBIX KOHCTPYKIIMH aHOJHBIX YCTPOWCTB.

3. | OmmnHOBKa 3JeKTposu3epa. Y CTPOHCTBO KaTOJHON U aHOAHOW OIIMHOBKH. KOHTAaKTHBIE Y3IIbI B OIIMHOBKE. DJIEKTPOU3O-

JSIIUSL SJIEKTPONU3Epa.

Konctpykuun razoynasnusanus. llItopHoe ykpeiTue. Mexanusm noabeMa mrop. KonokonsHas cucrema razoyiaaBivBa-
HUsL. Y CTPOWCTBO U Ha3HAYEHHE TOPEIOK. Y KPBITHE U OTBOJ T'a30B M3 AIIEKTPOJIN3EPOB C MPEABAPUTENHLHO 000XKEHHBIMU
aHOZaMH.

CpaBHHTENbHAS OLIEHKA Pa3IMYHBIX KOHCTPYKIMH ra30yaaBIiBaHUs

HpaKanecKne 3aHATHUSA

2.4.4 MoHTAK M JEMOHTAXK AJIIOMHU-
HHEBBIX VIEKTPOJN3EPOB

1. | M3yueHne KOHCTPYKIMU 3JIEKTPOIU3EPOB MO UYEPTEKAM.
Conep:xanue
1. | Omepanuu Mo MOHTaXy OT/IEIBHBIX JJIEMEHTOB KAaTOAHOI'O YCTpoicTBa. MOHTaX aHOAHOrO ycrpoiictBa. [lonroroBka u

(opmoBKa aHO/Ia. MOHTaX MPEABAPUTEIHHO 000XIKEHHBIX aHOJOB.
[TpuuMHBI OTKITIOYEHUS DIIEKTPOIHU3EPOB HA KaIUTAIbHBIH peMOHT. CpoK CiIyKObI AeKTpoin3epoB. OCHOBHBIE ONEpaliu
0 IGMOHTAXXY U MOPSIIOK X BBITOTHEHUS.

Hpalcanecmle 3AHATUSA

2.4.5 O0xuUT, MyCK ¥ MOCJIENYCKOBOIi
1epHoJ padoThl 3J1eKTPOIH3ePOB

1. | TexHomormueckue KapTHIMOHTaa M JIEMOHTAKA ATIOMHHHEBBIX SJIEKTPOIH3EPOB
Conep:xanue
1. | OGXHUr MOIUHBI HA «OPEIIKE», KKPYIIKE» M KUIKOM MeTaiuie. OcoOCHHOCTH 00KHUTa 1Mocje KanuTaabHOr0 PEMOHTA U T10-

CJIe MOHTaKa HOBBIX CEpUil.
IoaroroBka 31eKTpONU3epOB K MycKy. I1yck Ha «BCIHBIIKE» U 0€3 «BCIIBILIKI». OCOOEHHOCTH MOCIIEIYCKOBOIO IIEpHOAa
ero paboThl. BeIBOJ 3J1€KTposIH3epa Ha HOPMAJIbHBINA PEXUM PaOOTHI

l'[palcanecmle 3AHATHSA

1. | TexHonmornvyeckue KapThl O0XKUra M MycKa JIIEKTPOIN3EPOB
Conep:xanue
1. | Iapamerpsl, XapakTepHU3yIOIie HOPMAJIbHYIO paboTy anekTponn3époB. Cuna Toka cepun. Pabodee U cpenHee Hampsoke-
HHE 3JIEKTPOIN3epoB. TeMIepaTypa U COCTaB JIEKTPOIUTA. Y POBHU 3JIEKTPOIUTA M MeTajlia B aekTponusepe. [lomnep-
JKaHNE HEOOXOIMMOT0 YPOBHS 3JIEKTPOJINTA U KOPPEKTUPOBAHUE €r0 cocTaBa. | IpHUMHBI N3MEHEHHS COCTaBa 3JIEKTPOIHTA.
BBoa KpHonuTa M KOPPEKTUPYIOUIMX JOOABOK B IEKTPONUT. PacueT KOppEeKTUPYIONINX T00aBOK. .
2. | OOpaboTKa ANEKTPOIU3EPOB U 3arpy3ka B HHUX TIIMHO3eMa. MeTombsl 00paOboTKH AIIEKTPOIU3EPOB. Y CTPOHCTBO U paboTa
MEXaHU3MOB UIsl 0OpaOOTKH 3JIEKTPOIU3EPOB M 3arpy3KH B HHUX INIMHO3eMa. ABTOMAaTH3MpPOBAaHHAs I0/1a4a TJIMHO3EMa B
2.7.6 Obcry:kKMBaHNe AJTIOMUHUEBBIX
. anekTponmzepYacToTa 1 XapakTep aHOAHBIX 3 ekToB. ["amenne u npenynpexieHine aHoIHbIX 3P deKToB
SJICKTPOTHIEPOB 3. | M3BieveHne amoMHHHSA U3 DIEKTPONN3epoB. [IoroToBKa JIEKTPONM3epOB K BhUIMBKE. KOHCTpYKIUS BaKyyM-KOBIIA ISt
BBUTMBKH aMIOMHUHUSL. [10pAI0K MpoBeIeHNsT BBUIMBKH.
4, Ob6cnyxuBanue anonoB. GopMupoBaHHE CaMOOOKHUTAFOIIETOCS aHOA.

OCHOBHBIE OTEpaIiy 10 00CITYKMBaHUIO HETIPEPHIBHBIX CAMOOOKUTAIOIIMXCS aHOJIOB ¢ OOKOBBIMTOKOIIOABOIOM: 3arpy3Ka
AHOHOM Macchl, HapallMBaHUE ATIOMHHHUEBOTO KOXKyXa, MEPEKITIOUCHNE aHOIHBIX ITyCKOB, M3BJICUYCHHE HIDKHETO psia
MITHIpeHi, MOJbeM aHOAHOW pambl, 3a0MBKa HOBOT'O Ps/Ia MTHIPEH.

OCHOBHBIE OlepaIyy 110 0OCTYKUBAHMIO CAaMOOOKHUTAIOIINXCSl AHOIOB C BEPXHUMTOKOIIOABO/IOM: 3arpy3Ka aHOAHOW Mac-
CBI, IEpECTaHOBKA IITHIPEH, TOJbEM aHOIHOW PaMBbl, MOJbEM AHOITHOTO KOXKYXa.
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OO0cnyxuBaHUE TIPEBAPUTEIFHO 000KKCHHBIX aHOMOB. MOHTaX M IEMOHTAXX aHOJIOB. 3aMeHa aHO/OB B 3JICKTPOIHU3EPE.
Ilepersbkka aHOAHOM paMbl.

KoncTpyknus u paboTra MeXaHU3MOB Tl OOCTY)KHBAaHHUS aHOJIOB.

ABTOMAaTH3aLMs IPOIIECcca IEKTPOIIU3A.

IIpakTHyeckne 3aHATHSA

1. | TexHONMOrmIecKne KapThl 0OCITY)KHBAHUS SIICKTPOIH3EPOB 6
2.4.7 Hapymenusi Texnojgoruueckoro | Conep:kanmne
peRNMa YIeKTPoIn3epa 1. | Topsuwmii xox anmekTponusepa, padora B “00k”, kapOuI000pa3oBaHue, TPYIHO YCTPAHUMBIH aHOMHBIA 3(deKT, Xomo HbIH
XOJl NEKTPOJIU3ePa, IPOPHIB PACIIABA U3 IIAXTHI MEKTPOIH3EPA. 5
2. | Hapyumenus HopMasibHOM pa0boThl aHoia. Bo3MokHBIE HapyIIeHUs] aBapuiHOro Xapakrepa. [IprnunHbI HapyeHui Hop-
MaJIbHOHM pabOThI AIEKTPOIN3Epa, IyTH UX MPEAYIPEKICHNS U YCTPAHEHHSI
2.4.8 DeKTPOJH3HBII 1eX Conep:xanue
1. | Cepwust 27€KTpONU3EPOB ¥ NUTAHKUE UX MOCTOSHHBIM TOKOM. [TpeoOpa3oBatenu Toka. PerynupoBanue aiekTpudeckoro pe-
JKUMa cepuil.
Kopmyc anekrponusa. Pacnonoxenue aeKTponn3epoB B Kopiyce. BEeHTWIISIUS 1 ra300TCOC B JIEKTPOIM3HBIX KOPITyCax.
YcTpoiicTBO 1 paboTa ra30MorIOTUTENBHBIX YCTAHOBOK. 2
BHyTpu1ex0Boil TpaHCIIOPT, CETh CKATOr0 BO3AYXa U BAKYyM - JIMHHU.
Otnenenue nepepabOTKH OTXOAOB MPOM3BOJICTBA, XapaKTEPUCTUKA OTXOMOB oOpasyrommxcs mnpu anekrponuse. [lepepa-
00TKa pacTBOPOB I'a300YHUCTKH, TEMOHTHPOBAHHOW (YTEPOBKH, yrolibHOI MeHbl. OpraHu3alys peMOHTHBIX padoT B DJIEK-
TPOJIM3HOM ILIEXE.
2.4.9 Jlureiinoe otaesienue wekTpo- | ConepikaHue (ykaszvisaemcs nepeuensb OUOAKMUYecKUx eouHuy)
JIM3HOIO Lexa 1. | Ha3znauenue nuteriHoro otaeneHus. HoMmeHkiaTypa TOBapHOW MpoaykKuuu. TexHuuyeckue TpeOOoBaHUS K MPOAYKLUUHU JHU-
TEHHBIX OTAEJIEHUN U MEPBUYHOMY alOMHHUIO. [IprMecu B aJIFOMHUHUH-CBIPLE: METAIMYECKUE, HEMETAIIIMIECKHUE, Ta30-
Bble. [IpuunHbI onasanys MpuMecen B MeTall. 2
Crioco0bl paduHUPOBaHMUS aTFOMHHHUSL.
OOGopynoBaHue JUTEHHBIX OTIETIeHHH, ero padoTa 1 o0CTy)KUBaHHE. MexXaHU3aluus U aBTOMAaTU3aLHs TPOU3BOACTBEHHBIX
nporieccoB. KOHTpoIb TPOU3BOICTBA B IUTEHHOM OTAEIEHHH.
2.4.10 OcHOBBI pacyeTa J1eKTPOJIH- Conep:xaHue
3epoB 1. | Lenb pacuéToB U CyIHOCTH OANAHCOB
IIpakTHyecKkue 3aHATUS
1. | MarepuanpsHbIii 6agaHc
2. | KOHCTpYKTHBHBIN pacuer 3JeKTposinu3epa o4
3. | DnekTpuueckuii pacyeT IEKTPOIH3epa
4. | Tennosoii GanaHc
5. | Pacuér nexa. OnpeneneHne KOIUIECTBA IEKTPOIH3EPOB CEPHH.
2.4.11 CeGecToMMOCTDb AJTIOMUHMSA U Coaep:xanue
NMyTH ee CHUKEHUS 1. | Crpykrypa ce0eCTOMMOCTH aIOMUHUSA U e¢ aHanu3. [IpumepHas KanpKyIsnus ce0ecTOMMOCTH amoMuHusS. OCHOBHBIC TTY- 2
TH CHIKCHUSI Ce0ECTONMOCTH
2.4.12 Dnexrponutuyeckoe papunu- | Conep:kanue
poBaHHE ATIOMHHHUSA 1. | TexHudeckue TpeOOBAHUS K AFOMUHHIO BBICOKOH YUCTOTHI. CYITHOCTH TPEXCIIOMHOTO crtocoba paduHupoBaHus. [lepeHoc
toka. [loBenenue npumeceii pu snextponusze. GU3NKO-XUMMUUECKHE CBOMCTBA U COCTAB HJIEKTPOIUTA U AHOJHOTO CIIJIaBa. 4
2. | KoncTpykuus snextponuszepa il paduHupoBanus amoMuHUs. OOCITy)XHBaHHE 3JIEKTPOIM3EPOB: MYCK 3JIEKTPOIN3EPOB,

HNPUTOTOBJICHUC U 3aIr'py3Kad JJICKTPOJINTA, 3aJIMBKA UCXOAHOTO MCTAJlJId, KOPPEKTUPOBAHUC COCTABA JJICKTPOJIUNTA U AHOI-

26



HOTrO CIll1aBa, O6CJ'Iy)KI/IBaHI/I€ KaTOJO0B, YIaJICHMEC IlJITaMa U aHOHBIX OCaJIKOB.

3. | Texnonornveckuii pexuM nporecca papuHupoBanuss. OCHOBHBIE HAPYIICHNS TEXHOJIOTHH, MEPHI M0 X TPEIyNpeXICHHUIO
n ycrpanennto. Konrpons mnpornecca. TeXHHIKO-95KOHOMUYECKHE MOKa3aTedH JIEKTPOINTHYECKOT0 padUHUPOBAHUS aJIo-
munwus. I lonmydyenrie 0co60 YUCTOro aIFOMUHUS
IIpakTHyeckne 3aHATHSA
1. | M3yueHue KOHCTPYKIIUHU JICKTPOIU3EPa 6
2. | MexaHu3anus mporecca IeKTPOIUTHYECKOro pahUHUPOBAHNUS aJIFOMHHHUSL.
CamocTosiTeibHAs padoTa NPU M3yYEeHMH pa3fesa
IIpuMepHasi TeMaTHKa BHEayIUTOPHOI CAaMOCTOATEJIBHON PadoThI
IMoxroroka pedeparos, JOKIaL0B U y4eOHO-HCCIEN0BATENbCKUX paboT I0:
- HCTOPUU Pa3BUTHUS [IBETHOW METAJUTypruu,
- MECTOPOXKICHUSAM TOJIE3HBIX UCKOMAeMBbIX,
- crioco6aM MoNy4eHus: MEeTaJJIoB U CIUIaBOB,
- MIPUMEHSIEMOMY 000PYIOBaHUIO, 177
- Pa3BUTHIO U YCOBEPIIEHCTBOBAHUIO TEXHOJIOTUH,
- MOJICPHH3AIMY U HHTCHCU(UKAIH JIEHCTBYIOLLErO 060py}10133m/m,
- 9KOJIOTMYECKUM TpoOJIeMaM M crioco0am X pelieHHsl,
- BHJAaM OTXOJOB M UX yTHIM3aI1H,
- NEepPCIEeKTUBAM PA3BUTHS OTPACIIH.
CpaBHHUTEIbHAS XapaKTEPUCTUKA PA3IMYHBIX KOHCTPYKIMH ANIEKTPOIM3EPOB. AHAIIM3 MapaMeTpoB paboThI AnnekTpoinnuzepa ABY, TeXHOMOrH4ecknx HapylnIeHHUi.
Crioco0bI ony4eHust 0co000 YUCTOro aIFOMHHUSL.
Pazneun 3. Beino/iHeHHe THITOBBIX
pacueToB
Conep:xanue
[IpumepHbIe TEMBI KypCOBOTO MPOEKTA 110 METALTYPIHH JIETKUX METAJITIOB
- Pacuér anexTponuzépa s NoydeHHs aJIOMUHNS Ha CHITy TOKa KA,
-Pacuér anexTponuzépa assl monydeHus aIOMHUHUS ¢ 000XMOKEHHBIMY aHOJIAMH Ha CHJTY TOKa KA
- Pacuér snextponuzépa ABY Ha cuimy Toka KA
Pacuer KypcoBoro npoexkra 1 Pacu€r snexkTponu3€poB ¢ caMOOOKHUTAOIIMMCS aHOAOM MM C 000K KEHHBIMH aHOJIAMH Ha Pa3IMYHYIO CHITY TOKA I10 40
" | nHAMBHAYaTBbHBIM 3aaHuAM. OOOCHOBaHME MApaMeTpoB I pacuéra KOHCTPYKTUBHBIX AJIEMEHTOB JJIEKTPOIM3EPOB, Ma-
TEPHAIIBHOTO, HJIEKTPUUECKOT0 1 TEIIOBOT0 0aIaHCOB, MPOU3BOACTBEHHON IPOrpaMMbI IPOEKTHPYeMoro Hexa. Onucanne
TEXHOJIOTHUH ¥ TEOPETHIECKNX OCHOB JIEKTPOSIN3a, MEXaHU3AIMN M aBTOMATH3AINH [IPOLIECCOB, YTHIM3ALMUs OTXO/I0B U
Jpyrue IpOM3BOICTBEHHBIE TEMBI. BEINoHeHIe o1HOro YepTexa Ha popmaTe Al B rpaduueckoid mporpaMme
«KOMITAC». HopMOKOHTPOIIH KypCOBOTO IIPOEKTA.
[IpumepHbIe TEMBI KypcOBOI pabOTHI TTOMETAJUTYPTHH 0J1arOPOAHBIX METANJIOB!
- Br16op 1 pacuéT TeXHOMOrHIeCKOi CXeMBI 000TaIIEHHST 30I0TOCOAEPIKAIIEH PYIBI MECTOPOXKICHUS ;
- Pazpaborats u paccuntats otnenenne I'MO no nepepaborke xBoctoB (rotaiuu 3VD-2 ;
- PaccuntaTh NpHHIMNUATBHYIO CXEMY TTOYIEHNUS JIUTaTYPHOT0 30J10Ta U3 YIOPHBIX Py ;
Pacuet KypcoBoii paGoThI 2. | - BeImONHUTE pacu€Thl KaueCTBEHHBIX MOKa3aTelell MOTOKOB TBEPIOro BOMHO-IJIAMOBON CXeMbl
Pa3paboTka TeXHOIOrHYECKON CXEMBI C YKa3aHHUEM OTIePaNNii ¥ MMPOAYKTOB COTTIACHO MHIWBUAYAIBHBIM 3aMaHusIM. Pacuér
BOJTHO-IINTAMOBOI CXEMBI COTJIACHO pa3pabdOTaHHONW TEXHOJIOTHH M PacyET METAJUTypIrHIECKOro OajgaHca 1Mo 30J0TY WK Ka-
YEeCTBEHHO-KOINIECTBEHHOH cxeMbl. ONicaHue ChIPhsI, MPOIECCOB, 000PYA0BaHMS, CPEACTB KOHTPOJIS M IPYTHE TIPOU3-
BOJICTBEHHBIE TeMBbl. HOPMOKOHTPOIIb KypCOBO# paboTHI.
CamocTosiTesibHasi padoTa PU U3YYEHHH pa3jena 19

27



IIpumepHasi TeMATHKa BHEAYIHTOPHOI CAaMOCTOSITEJIbHOW PadoThI
Pacuerst anogHoro ycrpoiictBa OA u COA.Y coBepiieHCTBOBaHME KOHCTPYKLUHU aTIOMUHUEBOTO 3JIEKTPOJIU3epa
Teoperndeckue OCHOBBI IEKTPOIUTHUECKOrO IPOU3BOCTBA ATFOMUHUS
TexHonornyeckue mapaMeTphl ¥ MOKa3aTeNU 3JIEKTPOIN3a B 3aBUCUMOCTH OT CHJIBI TOKA M KOHCTPYKIMH JIEKTPOIN3EPOB.
I'mpponyHaMyka pacriiaBa, aBTOMaTH3aIMs 1 MEXaHU3ALHS TIPOIIECCOB O0CITYKUBAHUSL.
Bentmsinus, razoorcoc u ['OY.YTrnmzanust Gropa v 0OTXOI0B aJIFOMHHHEBOT'O TIPOU3BO/ICTBA.
W3yueHue, cpaBHEHNE U aHAINU3 PYAHOTO CHIPbS M KOHIIEHTPATOB, MOYYEHHBIX Ha JEUCTBYIOUIMX MECTOPOXIeHUIX KpacHospckoro kpas.
W3zydenue, cpaBHEHHE M aHAJIM3 TEXHOIOIHH THIPOMETAIUTYPIHIEeCKON TepepaOO0TKH Pa3IMYHbIX BUJIOB CHIPBS HA JEWCTBYIONIMX 30JI0TOJ00BIBAIONINX TPEIIPHUSTHIX.
Dxosoruyeckue npoOIeMbl METAJUTYPTHYECKOT0 MPOM3BOACTBAN HX PEIICHHUE.

IIpou3BoACTBeHHASI MPAKTHKA MO NPOQUIIO CIENUATBLHOCTH UTOTOBAsI 10 MOXYJIIO
1) Bujbl pagoT coryiacHO paGoyuM CTAHAAPTAM MO TEXHOJOTHH JIEKTPOIH3A ATIOMUHUSIH APYTHMCONYTCTBYIOIIMM MpoLeccam
Wncrpykrax no I1b nOT
O0paboTka BaHH 10 TpaduKy, BEISIBICHUE MPUYNH OTKIFOUEHHS OT rpadrka o0padoTku. PerynupoBanue pabouero HanpspkeHHs.
[IpaBuibHas ot/ava chiphbsl Ha BaHHBL. KoppektupoBka snekTponuTa. [loanepskanne repmeTu3alyy raaocOOpHOro KOJIoKoja. 3aMeHa aHOI0B.
OmnpezeneHneHOPMATBLHOTO X012 BAHHBI U yCTPAHEHUE TIPUYHH PACCTPONCTBATEXHOMOTHH. [ ameHrne aHoAHbIX 3 (HEKTOB.
IMonnepxanre HOPMANTLHBIXHACTBUICH, YPOBHEH MeTasia M 3JEeKTPOINTA, YMEHIE 3aMepATh HX. [I0MroToBKa BaHHBI K BhIIMBKEMETANIA
OT00p nPpoO IEKTPOIUTA HAa KPHOJIUTOBOE OTHOIICHHKE, coaepkanue Ca u Mg. Otoop npob meramna. Mcnons3oBanne ACYTIT anekTponusépa.
MoHTax 1 JeMoHTax anekTpoin3épa. [loaroToBka u npoBeieHre 00XKHUra U IMycKa 3JIEKTPOIU3EPa Mociie KanuTaabHOr0 peMOHTa
O3HaKOMJICHHE C IIJIAHOM JIMKBUIAIIMH aBapuil B lieXe. YYacTHe B PEIICHUH SKOJIOTHUECKUX MPOOJIeM Ha 3aBOJIE.
CamocrosTenpHas padoTa Ha paboueM Mecre.
2) Buasl padoT corjiacHo pado4uM CTAHAAPTAM 10 MPOIECCaM T'HAPOMETAIIYPruvecKoii nepepadoTK 3010TOCOAEPKAIMX Py U KOHIEHTPATOB
Wucrpykrax mo I1b nOT
PynonoaroToBky 30J0TOCOAEPKAMNX PYA K 000ranieHuIo, ApodieHne U H3MeIbYeHHe, KIacCU(pUKaus MTyJbII.
[epepaboTku YHOPHBIX 30J0TOCOAEPIKAIIMX pyA. ['paBuTaniioHHOe 1 (IOTAMOHHOE O0OralleHHE.
O0opynoBanue U3MeNbYeHUs pyL, ¢uroTanuu, GUIBTPALK U CYIIKH, IPUHIMI JEHCTBHUSA, KOHCTPYKTHBHBIE 3JIEMEHTBL.
I{nanupoBaHue 30J10TOCOAEPIKALMX IPOAYKTOB oboramenus. O0opynoBaHue HIMaHUPOBAHUA. [IpHHIHUI AeiiCTBHSA, KOHCTPYKTUBHBIE 3IEMEHTHI
IpakTuka cOpOLMOHHOTO BHILEaYNBaHUs. ANIapaTypa COPOLMOHHOTO BhIIIENIaYUBaHIs CMOIaMu. PereHepalyst CMOJIbI, YIIIs U APYTHX COPOEHTOB.
TexHomorus BbIJICICHUSI 30JI0TA U3 PACTBOPOB. Y CTPONCTBO ANEKTPOIU3HONM BaHHBL AP QHHAK 0JIaropoJHBIX METAILIOB.
CamocrosTenpHas paboTa Ha paboueM MecrTe.
3) MMoaroToBKa M cAava IK3aMeHa Ha KBaJIU(UKAIMOHHBII pa3psaa no npodeccusiM, 0CBOCHHbIM B IEPHOJ NPAKTUKH
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4. YCJI0OBUs PEAJIM3ALIU TPO®ECCHUOHAJIBHOI'O MOAYJIA

4.1. MarepuaJIbHO-TeXHHYeCKOe oDecrnieyeHue

Peam/BauI/m HpO(l)eCCI/IOHaJ'II)HOFO MOAyJId npeArnojaaracT Hain4ue y‘IeGHHX KaOMHETOB «MeTaJ’IJ’IprI/ISI IOBCTHBIX MC-
TaJlJIOB), «be3omacHocTh JKUBHCACATCIIBHOCTH U OXpaHa TpyHda», KaOuHeTa «I/IH(I)OpMaTI/IKI/I n I/IH(‘I})OpMaIII/IOHHLIX TCXHOJIO-
THI.

O60pyI[OBaHI/Ie KabuHeTa KypCOBOI'o U AUINIOMHOI'O MPOCKTHPOBAHHA: KOMIBIOTEPHLI, IPOrpaMMHOC 06€CH€‘IGHI/I€,
MyHBTHMeﬂHﬁHBIﬁ IMPOCKTOpP, MHTCPAKTUBHASA NOCKA, S5KpaH, CKaHCP, IMPUHTEP, KOMIIJICKTbI HOPMATUBHO-CIIPABOYHbIX, KOH-
CTPYKTOPCKUX U TEXHOJOIMYCCKHUX MATCPUAJIOB, IIPOU3BOACTBECHHBIC CXEMBbI, YCPTCIKU 06opyz[013aHI/m, HOPMATHUBHO — TCXHU-
YCCKasaA NOKyMCEHTAlUA, HHCTPYKIUH, ICPUOJNYCCKUC U3AaHUA 110 METAJUTYpPT U, paBZ[aTO‘IHHﬁ Z[I/IZ[aKTI/I‘{eCKI/Iﬁ Marepuall.

Peanuzanus npoecCHOHATBFHOTO MOIYJIS MIPEIoNaraeT 00s3aTeIbHYI0 IPOU3BOICTBCHHYIO MPAKTUKY O TPOQHIITIO
CIICIHUAJIBHOCTH, B XOC KOTOpOﬁ CTYACHTBI JOJLKHBI IMOTYUYUTH pa6oqy}0 npodpeccmo, O3HaKOMUTHCA C TpC6OBaHI/ISIMI/I JHUCI -
HJIPIHapHOﬁ u MaTepHaJ’[LHOﬁ OTBETCTBCHHOCTHU, ITpaBaMu U 00SI3aHHOCTSIMHU pa6OTHI/IKOB.

4.2. UnudopmanuonHoe odecneyeHue 00yueHus

Oos3aTenbHas JUTEpaTypa
1. Ytkunr H.W. [Ipou3BOACTBO IBETHBIX METAILIOB. YueOHoe ocobue. M., "Mutepmer Muxunaupunr", 2004.
2. Mocksutun B.U.,Hukonaes/.B.,®omun A.b. Meramnyprus nerkux meramioB. YueOHoe nmocobue. M., "Unrepmer Unxu-
nupuar”, 2011. I'pud.
3. JIeicenko A.I1.,Xatipynuna P.T. Metamtyprus amomunus. Ydaeonoe mocodue. M., M1 "MUCuC", 2012. I'pud.
4. Tpounkuii N.A.,XKene3noB B.A. Meramnyprust anmtomunusi. Y4yeoHoe nocodue. 1984. M., "Meramnyprus",[ pud.
5. TapacoB A.B. Meramnyprust Tutana. YuedHoe nocooue. M., UL "Akanemus", 2011. I'pud.
6. Ceprees B.B. u ap. Meramnyprus turana, Y4yeoHoe nocodue. M., "Meramutyprus”, 1981. I'pud.
7. Credanrok C.JI. Meraymyprust Maraust ¥ Jpyrux JIETKUX MeTauioB. Y4eouuk. M., "Meramnyprus",1990. I'pud.
8.Munuuc M.4. u np. DnekTpoMeTayuryprust anroMuHus. Y 4eoHoe nocodue. HoBocubupcek, "Hayka", 2004.
JonoaHuTe/IbHAsI JIUTEPaTypa
CripaBOYHHK METaJUTypra Mo IBETHBIM MeTajutaM. [IponsBoacTBo amomunus. M.: Meramnyprus, 1971.
CnpaBounuk 1o oboramenuo. — M.: Henpa, 1983.
Eropor B.JI. Oboramienue none3nsix uckonaembix. — M.: Henpa.1986.
BaniokoB A.B., 3aiinie B.fl. Teopus mupomeTamuryprudeckux npoueccoB.- M.:Mertamryprus, 1993.
BantokoB A.B., Y1kun H.M. KommiekcHas nepepaboTka MEJHOTO U HUKEJIEBOTO CHIpbs. M.: Mertamnyprus, 1998
Munuce M S, Tlomsiko I1.B., Dnexrpomeraiutyprus amomunus. HoBocubupck: Hayka — 2001,
Yrrun H.U., [TpousBojctBo nBeTHbix MetaiuioB. M.: Matepmer umxunupunr — 2000.
MoptenCopinbe, Xapansa A. Oiis., nep. [lonskos I1.B  Katons! B amomunneBom snexkrpoimse 11 m3nanme. 1995.
Kypnan “IIBernsie merambr”, 2014 — 2015 r.
10 HopmartuBHo—TexHHMYecKas u TexHonornaeckas qokymenrtanmst OAO «PYCAJI KpacHospck»
11 BuneoduiabM «Pyapl 1 MUHEpAIIBD».

HHTepHeT-pecypesl

1.  Turan https://elar.urfu.ru/bitstream/10995/36126/1/978-5-8295-0406-9 2015.pdf

2. Amomunuii http://nashol.com/2011071457407/metallurgiya-aluminiya-borisoglebskii-u-v.html

3. Maruwmii http://elar.urfu.ru/bitstream/10995/41213/1/978-5-8038-0645-5 2010.pdf

4. 3omoro eknigi.org/nauchno_populjarnoe/63424-shornik-knig-o-zolote.html

5. Crpmxko JI.C. Meramtyprus 3omota u cepeopa. Daiin ¢opmara djvu. pasmepom 3,44 MB. Jlobanen 10.12.2015
http://nashol.com/searchdoc/87954

O ONOUTLH WN -

4.3. O0mue Tpe0OBaHUSA K OPraHU3aMU 00Pa30BaATEIbLHOIO NPoLecca

OcBoeHHe JaHHOTO NMPO(ECCHOHATBHOIO MOIYINS NpeIlyCMaTpUBAeT MpeIBapUTeNbHOE U3ydeHUE CTYIEHTAMH JHC-

LUIUIMH OUKJIOB!

— 00IIero ryMaHUTapHOTO M COILHATbHO-3KOHOMHYECKOT0;

— MaTEeMaTH4eCKOro M OOIIEro eCTECTBEHHOHAYIHOTI'0;

— TpoecCHOHAIBEHOTO;

pa3zenos:

— y4eOHasl MPAKTHKA;

— TIPOW3BOJICTBEHHAS MPAKTUKA (TI0 TIPOQHITIO CHIEHATBHOCTH );

— IIPOMEXYTOYHAs aTTeCTalus;

MOJYJIEH:

— TIM.02 OGcnyxnBaHHE OCHOBHOTO, BCIIOMOTaTeIbHOTO TEXHOJIOTHYECKOT0 000pYyAOBaHHS N KOMMYHHUKAILIMI B TIPOM3BO/I-
CTBE IIBETHBIX METAJUIOB U CIIIIABOB

— IIM.03 KoHTpoib MpOMEXYTOYHBIX M KOHEUHBIX MIPOJYKTOB B MPON3BO/ICTBE IIBETHBIX METAJJIOB H CILIABOB

B xone ocBoeHus Moy pabodeii mporpaMMon MpeycMOTPEHO BBIIIOIHEHHE KypCOBOTO IMIPOEKTa KOHCTPYKTOPCKOTO Xapak-
Tepa 110 NHINBHIYaIbHBIM 33JaHUSIM, BKITIOYAIOIIETo B Ce0sI MPOBEPKY NMPAKTUYECKUX HABBIKOB:

— 00O0CHOBaHUS NMapaMeTPoB JUIA pacuéra,

— BBINOJHEHHS PAcUYeTOB 000PYIOBaHNS,
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http://www.alfametal.ru/?id=newtek

— TIPOU3BOACTBEHHOI MPOrpaMMbl IPOEKTUPYEMOTO LIE€Xa,
— ONMCaHUE TEXHOJIOTUH U packpsiThe Bonpocos 1o OT u I1b.

OdopmireHre KOHCTPYKTOPCKOM JTOKYMEHTAllMM M YepTeKeil 000pynoBaHMS OCYLIECTBISIETCS B rpadUuecKoi mpo-
rpamme "Komrac", a HOSICHUTENBHOI 3anncKu B TeKcToBOM penakrope MicrosoftWord. Ipu BeImoHEHHH KypCOBOTO IPOEKTa
OCYIIECTBIISIIOTCS. KOHCYJIBTALMH 1 HOPMOKOHTPOJIb cornacHo TpeboBanusiM @I'OC. BrimonHeHne KypcoBOro IpoeKkTa sBIIs-
€TCsl OIHMM U3 0053aTeNbHBIX TPEOOBAHUI OIYCKa K MPEIUIUIOMHON TIPaKTHKE.

4.4. KaapoBoe obecnneueHue 06pa3oBaTeibHOIO Mpoiecca

Tpe6OBaHI/IH K KBaJ’II/ICbI/IKaHI/II/I HWHXXCHCPHO-TIEAAarorutd4eCK1ux Kajapos, O6eCHe‘II/IBaIOIJ_II/IX O6y‘IeHI/I€ IO MEKIUCIUILIN-
HapHBIM KypCaM: HAJNYUEC BBICILICTO HpO(beCCI/IOHaJ'ILHOFO 06pa30BaHI/IH, COOTBETCTBYIOIIETO HpO(l)I/IJ'IIO MOOYJIA «HOI[FOTOBKa
U BCACHUC TEXHOJOTMYCCKOI'o Iponecca Mmponu3BOJACTBA HBETHBIX MCTAJIOB U CIUIABOB» M CHEHUAJIBLHOCTHU «MeTameprI/I;{
IOBCTHBIX MCTAJIJIOB)).

Tpe6OBaHI/IH K KBaJ’II/ICbI/IKaHI/II/I HWHXXCHCPHO-TIEAATrOTMYCCKUX KaJpOB — pyKOBO}IPITeJ'Ieﬁ HpOI/I3BOJICTBeHHOﬁ IIPaKTHUKU:
HaJIM4YXEC BBICHICTO HpO(l)eCCI/IOHaJ'H)HOFO O6pa30BaHI/I$I, COOTBETCTBYIOLICTO HpO(I)I/Ll'I}O MOOYJIA «HOZ[I‘OTOBKB. 1 BCACHUEC TCXHO-
JIOTUYCCKOT'O Iponecca Npon3BOACTBA IBETHBIX METAJIJIOB U CIIABOB» U CIICHUAJIbBHOCTH <<MeTaJ'IJ'IprI/IH HOBCTHBIX MCTAJIJIOB).

5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS ITPO®ECCUOHAJILHOIO
MOJYJIS

KoHTponb U olieHKa pe3ysIbTaToB OCBOCHHA NMPOdeccHOHaNbHOro Monyis (Buaa NpodecCHOHAIBHON eaTeIbHOCTH)
OCYLIECTBJIIECTCS IPENOJABATEIAMU B IIPOLECCE MIPOBEAEHUS NMPAKTUYECKUX 3aHATUM, TECTUPOBAHUSA, a TAKKE BBIIIOJHEHHUSI
00y4aloNMMHCs MHAWBUIYANbHBIX 33JaHHH, TPOEKTOB, HCCIIEA0BaHUNA. ITOrOBBIN KOHTPOJIb MO MPOGECCHOHATBHOMY MOAY-
JIIO IPOXOJUT B (hOpMe IK3aMEHa.

@DopMBI 1 METO/IBI KOHTPOJISI M OLIEHKH PE3yNIbTaTOB OOYy4YEeHHUs MO3BOJISIOT TPOBEPATH Y CTYJAEHTOB C(HOPMHUPOBAH-
HOCTb TPO()eCCHOHATBLHBIX KOMIIETEHITUH.

Pe3yabTaThl (OCBOEHHBIE
npogeccuoHaIbHbIE
KOMIETEHIUH)

(I)Ole:I U METOAbI KOH-

OcCHOBHbBIE NOKA3aTeJN OIEHKH pe3dyJjibTatra
TPOJIsl 1 OUE€HKHA

— -BBIOOP CBIPBS LIS TIpoLecca, pacuéT ero noTpedHOCTH
M CII0CO0OB MOATOTOBKH;

— BBIOOP TEXHOJIOTUUECKOr0 000PY/I0BaHHS U OCHACTKH,
BCIIOMOTATEIbHOTO0 UHCTPYMEHTA;

— MPUMEHEHHE Pe3yIbTAaTOB OMBITHBIX TEXHOIOIHYECKHUX
TPOIIECCOB;

[IK 1.1 OcymiecTBisATh TOATO-
TOBKY HCXOJHOT'O CHIPbS K Ilepe-
pabortke

Texylmuii KOHTPOJIb B
dopme:

- 3aIIUTHI 1Ta0OPATOPHBIX
Y MIPAaKTHYECKUX 3aHS-

TIK 1.2. BecTn TeXHOIOrMUYECKHI
MPOLIECC MO pe3yNIbTaTaM aHallu-
30B, MMOKA3aHUSIM KOHTPOIIBHO -

— Kay4eCTBO aHaJIn3a TUIIOBOI'O TEXHOJIOIMIECKOI'O IIpo-
necca uCxXoasd U3 €ro Ha3Ha4YCHUA,

— Ka4eCTBO PEKOMEH/IAIIHIA 10 YITy4IIEHHIO TEXHOIOIH- i

M3MEPHUTENBHBIX IPUGOPOB p Aatt yayd THI;
YEeCKOr0 MPOIECCa; .

(KHIT) porecca, KOHTPOJBHBIX PaboT 10
— Ka4ecTBO aHanu3a nmokasanmit KUIT; Temam MJIK.

[IK 1.3 KoHTponmpoBaTts U pery-
JIMPOBATh TEXHOIOTHYECKUH IIPO-
ecc

— peructparwst, 00paboTKa M HCIOIH30BAHNE TAHHBIX
KUIT nnst KoppeKTUPOBAHUS TEXHOJIOTMYECKUX TIPOLIEC-
COB;

— BEJICHHE TEXHOIOIMYECKOro Mpoliecca BBIIUIABKH U pas-
JIMBKHM IIBETHBIX METAJUIOB U CIUIABOB;

Brmonaenue uccieno-
BaTeNbCKUX 3aJJaHUN

3adeTsl Mo MPOU3BOI-
CTBEHHOW MPAKTUKE U IO

TIK 1.4 Ucnonp30BaTh aBTOMATH-
3MPOBAHHBIC CUCTEMBI YIIPaBIIc-

HHS TEXHOJIIOTHYECKHMH Ipo1ec-
camu (ACYTII) B mpousBoncTee
LBETHBIX METAJUIOB U CILTABOB

— OMpeJeNieHNe OCHOBHBIX MApaMETPOB TEXHOIOTMIECKO-
TO PEKUMA;

— BBIOOp YCIIOBHMI NPOTEKAHNS TEXHOIOTHYECKHX MTPOIIEC-
COB;

TIK 1.5BbIIoaHsSTE HEOOXOAUMEIE
TUIIOBBIE PACUETHI

— Ka4yecTBO pacyera MaTepUaabHOro OaraHca TEXHOIOTU-
YECKOro Mpolecca;

— BBIOOpP PacXOIHBIX KO((HUIIMEHTOB U HOPM pacxoja
CBIPBS;

— BBIOOpP JAHHBIX JUIS pacué€Ta TEIIOBOTO U DIIEKTpUIe-
CKOro 0aJlaHCoB;

— aHaJM3 MPOBEACHHBIX PACUETOB HA COOTBETCTBHUE MX
TEXHOJIOTUYECKUM pPeriaMeHTaM;

— BBIOOp W UCTIONF30BaHHE MAKETOB IMPUKIIATHBIX TIPO-
TpaMM JJIsl IPOSKTHPOBAHUS 000PYIOBaHUS, Pa3padOTKH
KOHCTPYKTOPCKOW TJOKYMCHTAITMH U TEXHOJIOTHYECKUX

KQXIOMY U3 pa3leIoB
podeCCHOHATBHOTO MO-
iy e

KoMmnekcHbIN sK3aMeH
o IpopecCHOHATEHOMY
MOITYJTIO.

3ammTa KypcoBOro mpo-
eKTa.
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| IPpoHeCcCOB

PasButne O6HII/IX KOMHCTGHHI/Iﬁ n O6€CH€‘-H/IBaIOIIII/IX nux yMeHI/Iﬁ OLCHUBACTCA CICAYHOIIMMU (l)OpMaMI/I n METOJa-

MHU.

Pe3yabTaThl (0OCBOEHHBIE 001IIIE KOM-
neTeHINH)

OcHOBHBIC IOKA3aTe/IN OLICHKHU pe-
3yJbTaTa

(I)OpMI)I U METOAbI KOHTPOJHA !
OICHKH

OK 1. IToHMMaTh CyIIHOCTh ¥ COLUAIBHYIO
3HAYUMOCTB CBOEH OymyIei nmpodeccuu,
MIPOSIBJIATH K HEW yCTOWYMBEIN HHTEpeC.

AXTHBHas IEMOHCTpAIIUs HHTEpeca K
Oynyieit mpodeccuu

Or11eHKa CTeNeHN aKTUBHOCTH
Y4acTHs B HAy49HO - IIPaKTHYE-
CKOW KOH(EPEHIMH 110 HTOTaM
MPaKTHKH TI0 TPOQHITIO CIENH-
AJTbHOCTH

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO Jie-
SITENTLHOCTB, BEIOUPATH THIIOBBIE METOBI 1
CHOCOOBI BHIITOITHEHHS PO ECCHOHATBHBIX
3aj1a4, OLEHUBATh UX 3(PHEKTUBHOCTD U
Ka4ecTBO.

1. BeiGop 1 npuMeHeHne METOIOB 1
C1oco00B penreHus NpogheccCuoHaIBHBIX
3a/1a4 B 00J1acTH pa3paboTKU TEXHOIO-
THUYECKUX MPOLIECCOB.

2. Ouenka 3G (HEeKTUBHOCTH U KayecTBa
BBITTOJTHEHHS

Wurepnperamys pe3yabTaToB
HaOJIIO/ICHUH 3a JeATeNbHOCThIO
o0yuarolierocs B Iporecce 0CBo-
€Husl 00pa30BaTeNbHON MPOrpam-
MBI

OK 3. [IpuHNMATh pelieHus B CTaHaapT-
HBIX ¥ HECTAHAAPTHBIX CUTYallUsX U HECTU
32 HUX OTBETCTBEHHOCTb.

I'paMOTHOE pellleHre CTaHAAPTHBIX U
HECTAHAaPTHBIX MPO(ECCHOHATBHBIX
3a/a4 B 00J1aCTH pa3paboOTKU TEXHOIO-
TMYECKHUX MPOIIECCOB

Pemenne CUTyallUOHHBIX 3aJia-
HI/Iﬁ, MPpaKTUYCCKUX 3a/ia4

OK 4. OcymiecTBisATh NOUCK U UCIONB30-
BaHHE MH(POPMAIMHU, HEOOXOTUMOH ISt
3¢ PEKTUBHOTO BHINOJIHEHHs TIpodeccno-
HAaJIbHBIX 3a]a4, IPO(eCCHOHATBEHOrO U
JIMYHOCTHOT'O PA3BUTHSL.

1. Db dexTuBHBIM TOHCK HEOOXOTUMOI
uHbopmanum.

2. Vcnonp30BaHue pa3iIMyHbIX UCTOY-
HUKOB, BKJItouas IHTepHeT

[ToaroroBka pedepaToB, A0KIIA-
JIOB, PACKPBITHE BOIPOCOB OMHUCA-
TEJIBHOW 4aCTH KYypPCOBOI'O IIPOEK-
Ta, BBIIIOJTHCHHUC OT4YETOB 1O
MPaKTHKE

OK 8. CamocToATensHO OnpeeNnsTh 3a/1a-
41 Ipo()ECCUOHANBHOTO U INYHOCTHOT'O
pa3BUTHSL, 3aHUMAThCSl CaMOOOpa30BaHKUEM,
OCO3HaHHO IIAHUPOBATH MOBBINICHHE KBa-
nudurkanmu.

[Iprobperenne KBaIUpUKALLOHHOTO
paspsina 1o npogeccu Bo BpeMs Ipax-
THKH

VY nocroBepeHue o MpUCBOCHUU
KBaJM(DUKAILU
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