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1. IEJTA OCBOEHMSI IV CLHUILJIMHBI (MOY.JIST)

INoce 3aBepmIeHNs TUCIUIIINHEL, 00yJaronmecs OyAyT CIIOCOOHBI:

-CaMOCTOSITENILHO PHOOPETaTh 3HAHMS, UCIIONb3Ysl COBPEMEHHbIE HH(POPMAIIMOHHbIE U 00pa30BaTe/IbHbIC TEXHOJIOTHH;
-HCTIO0JIb30BaTh OCHOBHBIE 3aKOHBI KPHCTAIIOrpauy X MHHEPATIOTHH B TPO(PECCHOHAIBHON IEATEIbHOCTH, IPIMEHSITD METOIbI
UCCJIEZIOBaHNS MUHEPAIIOB;

-0(OpPMIIATH, IPEACTABIATH U JOKJIAABIBATh PE3YNIBTATHI BBITOTHEHHOHN paboTHI;

-cOYeTaTh TEOPHIO KPUCTAILIIOrpadMy 1 MUHEPAJIOTHH, a TAK)KE MPAKTUKY JHAarHOCTUKH KPUCTAJUIOB U MUHEPAJIOB JUIsl IPUHSATHS
TEXHOJIOTHYECKUX PELICHUI.

1.1 3apaumn

ITponecc n3ydeHNs TUCIUIUIMHBI HATIPABJICH Ha ()OPMUPOBAHIE CIICTYIOMINX KOMIICTCHINIL:

-CTI0COOHOCTH COYETAaTh TEOPHIO M MPAKTHKY JUIS PEIICHHUS HH)KCHEPHBIX 337134,

-CIIOCOOHOCTb IPUMEHSTh B MPAKTHUYECKOH AeATEIbHOCTH IPUHLUIIBI PAIHOHATBHOTO UCHONB30BAHUS IPUPOTHBIX PECYPCOB U
3aLIUTHI OKPY’KAIOLIEH CPEIBI.

2. MECTO JUCHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznen) OIT: | b1.0.06

2.1 | TpeboBaHMA K NMpeABAPUTEILHON MOATOTOBKE 00y4al0IIerocs:

2.1.1 | lanHbIi Kypc 6a3upyeTcs Ha TaKOW AMCIMIIMHE CPEAHEH IIKOJIBI, Kak "Xumus'".

2.2 | [ucuMnnHbl (MOAY/1H) U NPAKTUKH, JJIs1 KOTOPbIX OCBOCHHME JAHHOMN AMCUUIIIMHBI (MOAYJIA) HE0OX0AUMO KaK
npeaulecTBywIee:

2.2.1 | ABTOMaTH3aLUsI METAILTYPIHIeCKUX MIPOIECCOB

2.2.2 | UadopmanmioHHoe obecrieueHre MEeTaTypru4ecKoTo MPON3BOICTBA

2.2.3 | UadopmMannoHHEIE TEXHOJIOTHH B METaJUTyPrUH

2.2.4 | Metanyprus 30510Ta U cepebpa

2.2.5 | Meramryprust JerKHX U TYTOIUIaBKHX METaJIOB

2.2.6 | Metainyprust M€l M COMYTCTBYIOIIUX 3J€MEHTOB

2.2.7 | Meramryprust Y4epHBIX METaJIOB

2.2.8 | MopmenupoBaHue IPOIECCOB H OOBEKTOB B METAILTYPIUU

2.2.9 | O6opynoBaHue THIPOMETAILTYPTUIECKHX 3aBOJIOB

2.2.10 [ OcHOBBI IPOEKTUPOBAHUS METAJUTYPIHUECKUX MPENIPUATHIA

2.2.11 | [IpoexkTupoBaHre U JIOTUCTHUKA TEXHOJOTHYECKUX MPOIECCOB

2.2.12 COBpCMCHHBIC TEXHOJIOIMU TTOJYYC€HUA LIBETHLIX METAJJIOB U COMYTCTBYIOIINX DJIEMCHTOB

2.2.13 | TeopeTruecKkue OCHOBBI HOBBIX MHPOMETAIUTYPIHUECKHUX MPOLECCOB

2.2.14 | Teopust THAPOMETALTYPTUIECKUX TPOIIECCOB

2.2.15 | Teopust MeTaUIypru4ecKuX MpOLECCOB

2.2.16 | Teopus sKciepMMeEHTa

2.2.17 | Teopust MEKTPOXUMHUYECKUX MPOILIECCOB

2.2.18 | JIuteiiHoe TTPOU3BOJICTBO

2.2.19 | Metamtyprusi CBUHIIA M COITyTCTBYIOIIUX DJIEMEHTOB

2.2.20 | Metanmyprus OMHKa U COITyTCTBYIOLINX AIEMEHTOB

2.2.21 | O6paboTka METAIIOB JaBICHUEM

2.2.22 | OCHOBBI IIPOEKTUPOBAHUS U CTPOUTEIILHOE JIENI0

2.2.23 | TepmooOpaboTKa

2.2.24 | DKOHOMHKA ¥ yNpaBICHUE HA TPEIAIPUATHN

2.2.25 |[TocynapcTBeHHast HTOTOBAs aTTECTAIHS

2.2.26 | 3ammra BEITyCKHON KBaTM(UKAIMOHHOIN pabOThI

2.2.27 | ITonroTroBka K IpOIEAype 3alIUThI BBITYCKHOW KBATHN(HUKAIIMOHHON paboTHI

2.2.28 | [IpenaumnomMHas npakTHKa

3. KOMIIETEHLIMY OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AUCLIAILIAHBI
(MOJLYJIS)

OlMK-1: CnocobeH pewaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MOAeNMpPoBaHuUA,
MaTemMaTM4eCcKOro aHanu3a, eCTeCTBeHHOHay4Hble U 06LeNHKeHePHbIe 3HaHUs

NOIK-1.1: 3HaeT: pM3nKO-XUMUYECKUE OCHOBbI 1 METOABI MaTeMaTU4EeCKOro MoaennmpoBaHUsa MeTannypruyecknx
MPOLLECCOB MOSyYeHMs LIBETHbIX METANOB

NOTK-1.2: YmeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBMSA MapamMeTpPoOB TEXHONOMMYECKOro npolecca, NporHo3npoBaTh




nosefeHne NPoLIecca Ha OCHOBE MaTemMaTUYecKux Mmoaernei

MOIK-1.3: BnageeT: HaBblkaMy1 MaTeMaTUYECKOro aHanmsa u MoAenMpoBaHust

OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHUN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOTMYECKUX U COLMarnbHbIX OrpaHu4YeHumn

NOIK-2.2: YMeeT: NpoeKkTMpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTLI HOBOM TEXHOMOMMU, 0ObeKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUpPOBaHNA TEXHNYECKNX 0OBbEKTOB, CUCTEM U TEXHOJTOMMYECKNX npoLeccoB;
OCHOBbI 3KOHOMUYECKUX, SKONOrMYECKMX U CoLMarbHbIX OCOBEHHOCTEN MeTannyprm4eckoro npon3BoacTtea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON OeATENbHOCTU

ONK-4: Cnoco6eH NnpoBoAUTL U3MepeHUs U HabniogeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
oGpabaTbiBaTb U NpeAcTaBNATbL IKCNepUMeEHTarNbHble AaHHble

NOIMK-4.2: YmMeeT: ncnonb3oBaTb COBPEMEHHLIE CPeACTBA U3MEPEHUS, MaTeEMaTUYECKUA annapaT ans 06paboTku u
aHanusa sKcnepMMeHTarnbHbIX JaHHbIX

NOTK-4.3: Bnageet: HaBblkaMy NPOBEAEHNS N3MEPEHUI 1 X 06paboTku

NOIK-4.1: 3HaeT: 0CHOBbI METPOSIOrMK, MeTOAbLI 0BpPaboTKM SKCNEepUMEHTaNbHbLIX OaHHbIX

OlNK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTesibCkue 3ag4aym Nnpu ocyLwecTBIeHMU NpocecCuoHanHom
AeATeNIbHOCTU C NpUMeHeHUueM CoOBpeMEeHHbIX VIHCbOpMaLWIOHHbIX TeXHONormm un npuKnagHbIiX annapaTHo-
nporpamMmMHbIX CPeacTB

NOIK-5.3: Bnageet: HaBblkaMy aHanu3a pe3ynbTaToB BbINOMHEHWS HAayYHO-TEXHUYECKMX 3a4aY B
npodeccnoHanbHOM AeaTeNbHOCTM

MOIK-5.1: 3HaeT: 0OCHOBbI COBPEMEHHbIX MHOPMALIMOHHbIX TEXHOMOMMIA U NPUKNagHbIX annapaTHO-NporpaMMHbIX
cpeacTs

MOIK-5.2: YMeeT: npuMeHATb MHpOPMAaLMOHHbIE TEXHOSOMMN 1 MPOrpaMMHOe obecrneyeHme s peLeHnst Hay4Ho-
nccregoBaTenbCKMX 3agay B obnactv nonyyYeHnsi LBETHbIX METaroB

OMNK-6: Cnoco6eH NpUHMMaTb O60CHOBaHHbIE TEXHUYECKME pelueHusi B NpodecCUOoHaNbLHON AeATeNbHOCTH,
BbIGUpaTb 3hheKTUBHbIE U Ge3onacHble TEXHMYECKMe CpeacTBa U TEXHOMOrMn

MOIK-6.1: 3HaeT: OCHOBbI TEXHOMOMMYECKMX MPOLLECCOB NOMy4YeHUs LIBETHbIX METanmnoB

MOIK-6.3: Bnageet: HaBblkaMu Bbibopa adhpekTMBHBLIX U 6e30nacHbIX TEXHUYECKUE CPEeACTB U TEXHOMOMMN

NOIMK-6.2: YmeeT: aHan13nmpoBaTb UHOPMALIMIO O TEXHONOMMYECKOM NpoLiecce no pesyrnbTaTaM MOHUTOPUHIa U1
npuHMMaTb 060CHOBaHHbIE peLLeHNs

OlK-7: Cnoco6eH aHanu3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYHO AOKYMEHTaLuUI0, CBA3aHHYHO C
npodeccnoHanbHON AEeATENbLHOCTbLIO, B COOTBETCTBUMN C AEACTBYHOLWMMN HOPMATUBHLIMU AOKYMEHTaMM1
MeTannypruiyeckon oTpacnu

MOIK-7.1: 3HaeT: OCHOBbI COCTaBMEHNST U UCMOSTb30BAaHUSA HOPMATMBHbBIX JOKYMEHTOB METasnypruieckon otpacnm

NOIK-7.2: YMeeT: aHanM3nmpoBaTb, TEXHUYECKYIO JOKYMEHTALMIO TEXHOMOMM-4eCKoro npoLecca n npuHnmaTh
0B0CHOBaHHbIE peLleHnst

MOIK-7.3: BniageeT: HaBblkaMy COCTaBMEHUS N MPUMEHEHNSI TEXHNYECKOW JOKYMEHTaLMM NOJTyYEHUS LBETHbBIX
MeTannos

YK-1: CnocobeH ocyLecTBAATbL NOUCK, KPUTUUYECKUMIA aHanu3 U CUHTe3 MH(OPMaLMK, NPUMEHSATb CUCTEMHbIN
nopxopn AN pelleHUs NocTaBNeHHbIX 3agay

NYK-1.1: HaxoguT 1 aHanuanpyeT UMEIOLLYIOCS MHopMaLmio AN peLleHns NnocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOUHCTB N HeJoCTaTKoB

NYK-1.2: Npeanaraet nyTu pelleHns 3aayn Ha OCHOBE CUCTEMHOro nNoaxoaa

YK-2: CnocobeH onpeaenAaTb KPpyr 3agay B paMKax NOCTaBNIEHHOW Lenu n BbIGMpaTb onTuManbHbIe
cnocobbl ux peweHnsa, ncxoga m3 ,D,el7ICTBy|OI.IJ,VIX npaBoBbIX HOPM, MMeHLNXCA peCcypcoB U OrpaHVI‘-IEHVIﬁ

NYK-2.1: OnpeaensieT cpoku, pecypcbl, UCMONHUTENEN ANS peLleHns 3agaqm

NYK-2.3: NpoBoanNT TEXHWUKO — 3KOHOMUYECKOE 0OOCHOBaHWE, aHanM3npyeT aaekBaTHOCTb MPUHMMAEMbIX PELLEHUI
C YY4ETOM OENCTBYIOLLMX NPaBOBbLIX HOPM

NYK-2.2: OnpegenseT onTumarnbHble CNocobbl pelleHns 3agad

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYI0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOW chopmax Ha
rocynapcTBeHHOM s3bike Poccuiickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbibpaeT KOMMYHMKaTUBHbIE TEXHONOMM OBLLEHNS Ha TOCYAapCTBEHHOM Y MIHOCTPaHHOM si3blKax

NYK-4.3: BbinonHsAeT nepeBo NpoeccnoHanbHbIX TEKCTOB C MHOCTPaHHOIO (-bIX) HA roCy4apCTBEHHbIV A3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTBJ'IﬂeT L0EeNOBYIO Nepernncky Ha rocyaapCTtBe€HHOM U MHOCTPAaHHOM A3blKax

YK-9: CnocobeH ncnonb3soBatb 6a3oBble gedeKTronormyeckue sHaHMA B couuanbHoOM U npodeccuoHanbHOMn
ccepax

NYK-9.1: NpumeHsieT 6a3oBble geekTonornyeckne 3HaHnsi BO BCeX chepax AeAaTenbHOCTU




NYK-9.3: CoBepLUeHCTBYET AedEKTONOMMYECKNE 3HAHUS

NYK-9.2: BeibnpaeT MeToapbl 1 Npuembl OLIEHKM NMpod)eCCUoHanbHoM cpeapbl

B pesyabTaTre 0CBOCHHS JUCHMILINHBI (MOAYJ/I) 00y4alomuiics 10/ KeH

31

3HaTb:

3.1.1

1. Teopuro 1 IPaKTUKY KpUCTALIOrpadui 1 MUHEPAJIOTHH.

3.1.2

2. OCHOBHBIE MOJIOXKEHHSI TEOMETPUUECKOH KprUcTa/uIorpadii ¥ OCHOBBI MUHEPAJIOTHH, T€0JIOTHYECKHE ITPOLECCHI
MHHEPanIoo0pa30BaHNus, 3HATh OCHOBHBIE TIOJIOKEHUS (PU3NIECKOH KpHCTAIIIOTPpAad X M KPHCTATUIOXUMHH.

3.13

3. MCTOJILI MIPOBCACHHNA paCYCTOB U ACJIAaTh BBIBOABI IIPYU PCIICHUN WHXKCHCPHBIX 3a4a4.

3.2

YMmernb:

3.2.1

1. BeiOupaTh METObI OLEHKH KPUCTAIUIOTpa(i 1 MUHEPATIOTHH.

322

2. Onpenensate MOPQOIOTHIO U PU3HMUECKUE CBOMICTBA MIHEPAJIOB, BBIOMPATh HEOOXOIUMBIE METOIbI HCCIIEIOBAHUS JIJISI
JMarHOCTHKH MHHEPAJILHOTO BEILIECTBA, COMOCTABIIATh TUIIOMOP(HBIC MPU3HAKK U TAPAreHETHYECKUE aCCOLMAIN
MHHEPAJIOB ¢ PH3UKO-XUMHYECKHMH [TapaMeTpaMy IPHPOIHOTO MUHEPAI000pa30BaHMsl, YCTaHABINBATE 3aBHCHMOCTD
(U3NIECKHUX CBOMCTB KPUCTAIUTHUECKUX BEIIECTB OT HX BHYTPEHHETO CTPOSHHUSL.

323

3. HpOBOZ[I/ITB PacyYCThl U ACJIAaTh BbIBOABI IIPH PCIICHUN MHXXCHCPHBIX 3a1a4.

33

Baanern:

33.1

1. HaBbIkaMu HHTEPIpPETAINH Pe3yIbTaTOB OLIEHKH KpHUCTaUIorpauu 1 MUHEPaIOTHH.

332

2. HaBbIKaMy OLIEHUBATh KOMILUIEKCHOCTh MUHEPAIBHOTO CBIPBS C IOCIIEAYIONIMM 000CHOBAHIEM BBEIOOPA TEXHOJIOTHHU €T0
nepepabOTKH, 000CHOBBIBATh TEXHOJIOTMYECKUE PEIIEHHs PAllMOHAIBHOTO UCTIOIB30BaHUS IIPHUPOAHBIX PECYPCOB C
YYeTOM TeHeTHIeCKON HH(pOPMAIMH MUHEPAIOB, IPOTHO3HPOBATh KaueCTBO TOTOBOH MPOIYKIUH IIyTeM aHAIIN3a
(U3HUECKUX CBOHCTB MHHEPATLHOTO CHIPBS.

333

3. HaBwikamu MNPOBCACHHUA paCuYCTOB IIPU PCIICHHUN NHKCHCPHBIX 3a/1a4.
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