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B TOM YHCIIE: 9K3aMeH 6
ayJIUTOPHBIE 3aHATUS 102
caMmocCTosITeNbHas padoTa 24
YacoB Ha KOHTPOJIb 54

Pacnpe;[e.neﬂne YacCcoB JUCHUIIVIMHBI 110 CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 63.2)
Kypee>) Hroro
Henens 18
Bun 3ansaruit vo | PO VI PII

Jlexuuun 34 (34 |34 |34
IIpakrudeckue 68 |68 |68 |68
Hroro ayn. 102 | 102 (102 | 102
KonrakTHas paboTa 102 (102 | 102 | 102
Cawm. pabora 24 124 |24 (24
Yackl Ha KOHTPOJIb 54 |54 |54 |54
HUroro 180 | 180 | 180 | 180




1. HEJIX OCBOEHUSA

1.1

CdopMupoBaTs KOMIIETCHIIUN B COOTBETCTBHE C TPEOOBAHMSAMH YIEOHOTO IIJIaHa, a TAloKe HAYYUTh HCIIOJIB30BATh TEOPUIO
CHMMETPUU U METOJ KPUCTAIIOTrpadHueCcKUX MPOSKIUil I ONMCAHUS U aHAJIN3a CTPYKTYPbI KPUCTAIIOB; 1aTh
IIPEJCTABIICHUE O CTPYKTYPaxX METAJUIOB U CILIABOB, COEIMHEHUH C METAJLIMYECKOH, HOHHOM U KOBAJICHTHOM CBA3bI0, O
MaTepraigax ¢ aMop(hHOH M KBa3HKPUCTANIMIECKOH aTOMHBIMHU CTPYKTYPaMH, a Takke HAYYIUTh IIPIMEHATH ITOJTyIeHHbIe
3HAHUSA B IPOQPECCUOHANBHON NeATeTbHOCTH

1.2
2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITPOT'PAMMBI
Brox OIT: b1.B.JIB.08
2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:
2.1.1 | HedeKTbl KpUCTAIINYIECKOH PEIIeTKH i MEXaHUYeCKHe CBOMCTBA CILIaBOB
2.1.2 | mxkeHepHbIe pacyeTsl B METAILITyPruu
2.1.3 |Meronbl ucciae0BaHUsA CBOMCTB METAJLIIOB U CIIJIABOB
2.1.4 | OpraHuzanys 1 MaTeMaTU4ECKOE INIAHUPOBAHUE HKCIIEPUMEHTA
2.1.5 |OpraHuueckasi XMMUs B METAJULypruu
2.1.6 | OcHOBBI IUPO- ¥ THIPOMETAILIYPrHUECKOTO IPOU3BOICTBA
2.1.7 | OcHOBBI TEOPUU JIUTEUHBIX [IPOLIECCOB
2.1.8 |Iorpedurensckue cBOWCTBAa METAIUTYPTHIESCKOH ITPOTYKINT
2.1.9 |IIpouecchl NodyyYeHHs] METANTMYECKUX TTOPOIIKOB
2.1.10 | CeipbeBas U dHepreTHyeckas 0e30macHOCTh MPEANPUITHNR
2.1.11 | Teopus 00pabOTKH METAIUIOB MaBICHUEM U (DH3HUYECKIE OCHOBBI INTACTHIESCKOH edopmanum
2.1.12 | TepmonuHaMUKa M KUHETHKA METAJUTYPTUYECKUX MPOIIECCOB
2.1.13 | TexHONMOTHYECKUE U3MEPEHUS U IPUOOPHI
2.1.14 | TexHONMOTHYECKUE MPOIIECCHI IIACTUYECKONH 00pabOTKH METAJIOB | CIUIABOB
2.1.15 |ARTCAD
2.2 JucuuminHbl (MOIY/IM) M NPAKTHKH, ISl KOTOPBIX 0CBOEHHE TAHHOM JHCUMIIUHBI (MO1Y/Is1) HEO0X0AMMO KaK
npeauiecTBYyOLIee:
2.2.1 | CoBpeMeHHbIE HHCTPYMEHTAIbHBIC METOIBI M CPECTBA KOHTPOJIIS TapaMeTPOB PabOThI METAJLTypTHUECKUX arperaToB
2.2.2 | KoMmmproTepHOE MPOEKTHPOBAaHUE MPOIIECCOB U TexHOoIoTHiE OM/]
2.2.3 |KoHcTpyupoBaHue IUTEHHONU OCHACTKH, pa3zaen 1
2.2.4 | MeramtoBeneHue, 9acthb 1
2.2.5 |Merannyprus TyrOIUIaBKUX U PACCESHHBIX PEIKUX METAJIIOB
2.2.6 |Merannyprus TSOKENbIX [IBETHBIX METAILIOB
2.2.7 | Meroasl aHaNM3a CTPYKTYpPHl METAJIJIOB U CIUIaBOB
2.2.8 [Merponorus 1 U3MepUTeNbHast TEXHUKA
2.2.9 |IIpou3BOIACTBO OTIMBOK U3 CIIJIABOB I[BETHBIX METAJIOB
2.2.10 | CoBpemMeHHbIE METOIbI IPOU3BOJCTBA CIJIOLUIHBIX U MTOJIBIX U3JeJINI
2.2.11 |Teopus 1 TEXHOJIOTHS IIPOU3BOJICTBA CTAIH B AJIEKTpOTIEUaX
2.2.12 | TeroTexHUKA U DKOJAU3AMH METAILTYPTUYCCKHUX TIeueit
2.2.13 | TexHonoruu u 060pya0BaHKE 11 MOAU(PHUKAIIMH TOBEPXHOCTH
2.2.14 | TexHosnorust KOMIO3ULIMOHHBIX MaTEPUATIOB
2.2.15 | 3aKkOHOMEPHOCTH U MEXaHU3MbI (HOPMUPOBAHUS MATEPUAIOB B aJAUTUBHBIX TEXHOJIOTUAX
2.2.16 |3axkoHOMEpPHOCTH, MEXaHU3MBI U AUATHOCTUKA MPOLIECCOB CAMOPACHPOCTPAHSIOIIETOC BEICOKOTEMIIEPATYPHOTO CHHTE3a
2.2.17 |HubopMaIoHHEIE TEXHOJIOTHH YIIPABICHUS METALTY PrUIeCKUMH [TeUyaMu
2.2.18 |KoHcTpyupoBaHue TUTEHHON OCHACTKH, pa3nel 2
2.2.19 |Jloructuka BTOPUYHBIX PECYPCOB
2.2.20 |MeramnoBeaeHue, 9acThb 2
2.2.21 |Meramryprus GJaropogHBIX METAIIOB
2.2.22 | Meramtyprus peaKo3eMelbHbIX U paHOaKTUBHBIX METAJIOB
2.2.23 | Merpomorusi, craHAapTU3aIUS 1 METOIbI KOHTPOJISL M aHAJIN3a BEIIEeCTB
2.2.24 | MogenbHO€E MPOU3BOJICTBO
2.2.25 | OrHeymnopsl METaUTyprHueCcKOro MpOU3BOJICTBA
2.2.26 | OCHOBBI IPOMBIIIJIEHHOTO JM3aiiHa U FOBEITUPHOTO Jieja
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ITopuctele nopomkoBsie Marepuansl. [IopolkoBble MaTepUaibl A y3/10B TpeHUA. IopolIKoBbIe aIMa30coaepKalie
MaTepHUaIbL.

2.2.28 |IIpou3BOACTBO OTIMBOK U3 CTAJIM U YyTyHa

2.2.29 |IIpou3BOACTBO TSKEIBIX [IBETHBIX METAIIIIOB

2.2.30 |IIpousBoactBo (heppocCIiiaBoB

2.2.31 |Pa3nuBKa CTamu M CHEIRICKTPOMETAILTY PTUs

2.2.32 | TexHonoru4eckue IMHUKA U KoMiuiekcbl OMJ]

2.2.33 | ®usHKO-MeXaHUYECKHE CBOMCTBAa METAIJIOB

2.2.34 | Xumus oxpyxKaromei cpeast

2.2.35 |Hudposoe MoaenHpoOBaHKE IPOIECCOB U MHCTpyMeHTa OM /]

2.2.36 |3amuTHBIC NOKPHITHS HA METATIONPOLYKIIUH

2.2.37 |HubopMaIOHHEIE TEXHOJIOTHH B IepopMannoHHOH 00paboTKe METAIIOB

2.2.38 | KoMmiekcHOe HCIOIb30BaHUE ChIPhSI U TEXHOIEHHBIX MaTEpHUaIoB

2.2.39 | KoHCTpYKIIMOHHBIE TOPOLITKOBEIE MaTEPHAJIbl OOIEMAITMHOCTPOUTEIHHOTO U CIIEIIUAILHOTO Ha3HAYCHUS
2.2.40 | MarepuanoBeeHAE H TePMOOOPaOOTKa METALIIOB U CIUIABOB

2.2.41 |MarepuanoBeneHne HEMETATMYECKUX MaTEpPUaIOB

2.2.42 | MeTonbl UCCITEIOBAHUS TEXHOJIIOTHIECKHX IIPOIIECCOB U 000PYAOBaHUS

2.2.43 | Metop! OLIEHKH KayeCcTBa U UCCIEN0BAaHMUS METAJUTyPIUYECKUX CBONCTB TEXHOTEHHOIO ChIPhsl U BTOPUYHBIX PECYPCOB
2.2.44 | MopenupoBaHHUe MPOIECCOB U OOBEKTOB B METAJLITYPTHH

2.2.45 |Hannyuire AOCTYIHbIE TEXHOJIOIHU B METAJUTYPIUU

2.2.46 | O6opynoBaHUE JINTEHHBIX 1IEXOB

2.2.47 | OCHOBBI QAAUTUBHBIX TEXHOJOTHHA

2.2.48 | OcHOBBI MPOLIECCOB CaMOPACIIPOCTPAHSIIOIIETOCs BBICOKOTEMITEPATYPHOTO CHHTE3a
2.2.49 |IlpoekTupoBaHHE HOBBIX U PEKOHCTPYKIHS JEUCTBYIOLINX JTUTEHHBIX [IEXOB

2.2.50 |IIpou3BoACTBO GIATOPOIHBIX METAILIOB

2.2.51 |IIpou3BOACTBO JIETKUX METAIJIOB

2.2.52 |IIpou3BOACTBO OTIMBOK U3 CIJIABOB IIBETHBIX METAJJIOB

2.2.53 |IIpou3BOACTBO pENKUX METAIIOB

2.2.54 |IIpou3BOACTBO CIUTKOB U3 CIUIABOB IBETHBIX METAJIOB

2.2.55 | CoBpeMeHHBIE METO/Ibl UCCIIEA0BAHNUS METAIUINYECKUX MAaTEPUAIOB

2.2.56 | CoBpeMeHHBIE IPOIECCH] B METAJUTYPIHU U MaTEPHAIOBEACHUN U METO/IbI MX UCCIIEI0OBAHUS
2.2.57 | CnenpayibHbIC CITOCOOBI JTUThS

2.2.58 | Teopus MeTaJITyprudecKux MpOIECCOB

2.2.59 |TepmogumHAMHYECKHE pacdeThl U aHAIN3 (a30BBIX AHarpaMM MHOTOKOMITOHEHTHBIX CHCTEM
2.2.60 |TexHOIOTMH 3aIIUTHI 000OPYAOBAHUS U METAJUIONPOIYKIUH OT KOPPO3HU

2.2.61 |TexHOJOTHYECKUE MPOLIECCH ITACTHYECKOI 00pabOTKM METAJIOB U CILIABOB
2.2.62 | TexHONOTHS KOMIIO3UIIMOHHBIX MaTEPHAIIOB

2.2.63 | DKonOTHs METAJLUTyprU4eCKOro MpOU3BOACTBA

2.2.64 | ABromaruzanus MamuH 1 arperatoB OM/]

2.2.65 | JluarHocTHKa U SKCIEPTH3a KOPPO3HOHHBIX Pa3pyLICHUH METAIOB

2.2.66 | JluzaiiH TUTOTO M3OCIIHS

2.2.67 |VIHHOBaIMOHHBIE TEXHOJIOTHH B 000pyIOBaHUE (HEepPOCIIIABHOTO IIPOU3BOACTBA
2.2.68 | KoMmiekcHOE HCIIOIb30BAHUE ChIPbS U OTXOJ0B [NIMHO3EMHOM IPOMBIIIUIEHHOCTH
2.2.69 | KoMmnbloTepHOE NIPOEKTUPOBAHUE U NH)KUHUPUHT

2.2.70 | MarepuanoBeguecKkiue OCHOBBI IPOU3BOJICTBA TBEPBIX CILIABOB

2.2.771 |Meroap!l aTTeCTallui HAHOCTPYKTYPUPOBAHHBIX IIOBEPXHOCTEN

2.2.72 | MopenupoBaHue TEXHOJIOIHYECKUX IPOLIECCOB

2.2.73 | MoHHTOPHHT pabOTH METAIUTY PrHIECKOTO MPEIIPUITHSI

2.2.74 | OcHOBBI TEOPUU CBAPKU U MANUKU JUTHIX U3ACTUH

2.2.75 | OcoOeHHOCTH MOTYYCHUSI BBHICOKOTOYHBIX OTIMBOK

2.2.76 | OTAMBKH I METALTYPrHUECKON M TOpHOI00BIBAIONIEH OTpaciieit

2.2.77 |llopoiKOBble MaTepUabl Ui AIEKTPOTEXHUUECKOH MPOMBIIIIIEHHOCTH. TyromiaBkue MopoLKOBbIE MaTepHaIbl
2.2.78 |llpuknagHas TepMOJMHAMUKA U KHHETHUKA METAJUTyprUYeCKUX MPOLIECCOB

2.2.79 |IIpou3BOACTBO MPSIMOBOCCTAHOBJIEHHOIO JKeNe3a




2.2.80

HpOMI)IIHHeHHaH OKOJIOTHA U TCXHOJIOTHN aeKap60H1/I3aum/1

2.2.81 |Pa3nuBKa CTanu ¥ CIEIRIEKTPOMETAILTYPIUsL

2.2.82 | Pecypco- u sHEprocOeperaronme TEXHOIOTHH TPOU3BOICTBA OJIAarOPOTHBIX METAIIOB

2.2.83 | Pecypco- u sHEprocOeperaroime TEXHOIOTHH TPON3BOICTBA MEIH, HUKENS U COMYTCTBYIOIINX 3JIEMEHTOB
2.2.84 | Pecypco- u sHEprocOeperaromue TEXHOIOTHH TPON3BOJICTBA TYTOIUTABKUX U PACCESTHHBIX PEIKHX METAIUIOB
2.2.85 | CBC-TexHOI0IUY NOJIy4YeHHs] HEOPTaHUYECKUX MaTEpUaIoB

2.2.86 | CoBpeMeHHBIE TIPOU3BOICTBEHHbBIE TEXHOJIOTHH

2.2.87 | TemnosHepreTyka 1 BTOPUYHBIE SHEPTOPECYPCHI

2.2.88 | Texunosoruu Big Data

2.2.89 | TexHOJIOTHS HHAYCTPUATIHHBIX MPOIIECCOB AehOPMAIIMOHHON 00pabOTKU METAJUIOB ¥ CILIABOB
2.2.90 |lludpoBoe MoaenupoBaHue NporieccoB U nHCTpyMeHTa OMJ]

2.2.91 |Dxoau3aiiH " 3eJeHble TEXHOIOTHU

2.2.92 | Okonorus JUTEHHOTO MPOU3BOACTBA

2.2.93 | ALTuTHUBHBIC TEXHOJIOTUH B JINTEHHOM MPOU3BOJICTBE

2.2.94 | AHanu3 NaHHBIX ¥ aHAIMTHKA B IPUHATHN peIIeHHHA

2.2.95 | Apdunax 6maropoJHbIX METAIIIOB

2.2.96 |3amuTa HHTEIUIEKTYaIbHOW COOCTBEHHOCTH U MAaTEHTOBEICHUE

2.2.97 |HnxeHepus OHOMOBEpXHOCTEH

2.2.98 |/HHOBaLMOHHOE IPOU3BOACTBO BEICOKOJIETUPOBAHHON CTAIH U CIUIABOB

2.2.99 | KoHcTpynpoBaHu€ U MOJIEIUPOBaHIE METAIIMUECKUX MaTepUaIoB

2.2.100 |Marepuansl Ha OCHOBE yIiepo/a

2.2.101 | MerannoBeneHne, 4acTh 3

2.2.102 | Meramutypradeckie MeTOBI TepepaboTKH TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB

2.2.103 | MeTtoasl ¥ MHCTPYMEHTHI OSpEKIMBOTO IIPON3BOJICTBA

2.2.104 | MonenupoBaHue JIMTEHHBIX IPOLECCOB

2.2.105 | ObecnieueHre MHCTBA U3MEPEHUH TPUOOTOTHICSCKUX M MEXaHHUECKHX CBOMCTB

2.2.106 | OGpaieHue co MUIakaMy U IIjIlaMamMu

2.2.107 |IInaHupoBaHuUE SKCIIEPUMEHTA

2.2.108 |Pa3paboTtka u peanuzaius NpeapUHAMATELCKAX POCKTOB

2.2.109 | Pecypco- u sHeprocoeperaroriye TeXHOJIOTHH IPOU3BOJICTBA AIOMUHUS U MarHus

2.2.110 | Pecypco- u sHeprocoeperaromne TeXHOJIOTHH IPOU3BOJICTBA PEAKO3EMENIBHBIX U PaAMOAKTUBHBIX METAILIIOB
2.2.111 | CoBMemieHHbIe TPOLECCH 1e(hOPMALIOHHO-TEPMUIECKONH 00pabOTKH

2.2.112 | TepmoanHaAMHUYECKUE PACUETHl MHOTOKOMIIOHEHTHBIX AUarpaMM COCTOSHHS

2.2.113 | TexHOT€HHOE CHIPbE U BTOPHUUHBIE PECYPCHI

2.2.114 | TexHOIOTHYECKHE OCHOBBI aAJUTUBHOTO IIPOU3BOCTBA U CIIELUAIBHOMN 3J1EKTPOMETAILLYPIUN
2.2.115 | Oxonoruyeckas dKCIepTU3A

2.2.116 |Hayuno-uccrenoBarenbckas paboTa

2.2.117 |Hay4no-uccrenoBarenbckas paboTa

2.2.118 | Hayuno-mccrenoBarenbckas paboTa

2.2.119 |Hayuno-uccrenoBarenbckas paboTa

2.2.120 |Hay4no-uccrenoBarenbckas paboTta

2.2.121 |HayuHo-uccnenoBaTenbckas paboTta

2.2.122 | HayuHo-uccienoBaTenbckas pabora

2.2.123 |TToAroToBKa K MpOIEAYPEe 3aIIUTHI U 3alKTa BHIMTYCKHOW KBaTH()UKAITMOHHONW pabOTHI
2.2.124 |TloaroroBka K MpoLeaype 3allUThI U 3alI1Ta BBITYCKHON KBATH(PHUKAIIMOHHOMN pabOThI
2.2.125 |TloaroToBka K MpoLEAype 3aIIUTHI U 3alUTa BHITYCKHOW KBaTH()UKATMOHHONH pabOTHI
2.2.126 |IloaroToBka K MpoLEAype 3aIlIMTHI U 3alUTa BHITYCKHOW KBaTH()UKATMOHHONH pabOTHI
2.2.127 |IloaroToBka K MpoLEAype 3aIlIXTHI U 3alUTa BHITYCKHOM KBaTH()UKATHOHHONW pabOTHI
2.2.128 |IloaroToBKa K MpoILEAype 3alIMTHI M 3alUTa BHITYCKHOW KBaTH(PUKATMOHHON pabOTHI
2.2.129 |IloaroToBKa K MpoUEAype 3alIUTHI U 3alUTa BHITYCKHOW KBaTH()PUKAITHOHHONW paOOTHI

3. PE3YJIBTATBI OBYUYEHUA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUSIMUA




IIK-2: Cnoco0eH Kk aHA/IN3Y H CHHTE3Y B TEXHOJOI'MH MaTepHaJioB

3HaTh:

ITK-2-32 XapaKkTepUCTHKY OCHOBHBIX THIIOB COBPEMEHHBIX KPUCTAUIMYCCKHX U KBa3UKPUCTAIIMICCKUX aTOMHBIX CTPYKTYP.

ITK-2-31 OcHOBHBIC TIOHATHS 1 3aKOHBI KPHCTAIIIOTpaduu 1 KPUCTATIOXUMHH; OCHOBBI KPHCTAIUIO(DH3NKHY;

YMmerb:

[IK-2-Y1 xapakTepu30BaTh U aHAIU3UPOBATH CTPYKTYPHI AJIEMEHTOB, COSJUHEHUH, aMOp(hHBIX (a3 U KBa3UKPUCTAILIOB,;

IK-3: CnocoGen pa3padaTsIBaTh NpeJIOKeHUs 10 BHEAPEHUIO B IIPOM3BO/ACTBO HOBOI TEXHUKH U T€XHOJIOTHI

Baanernb:

I1K-3-B1 BnaneTh HaBBIKAMH UCTIOJIH30BAHUS B UCCICIOBAHUSIX U PACUETaX METOJIOB U IMOAX0JI0B KPUCTAIIOTpapH U
KPHUCTAIUIOXMMHUH K OIIHCAHHIO U aHATHM3Y CTPYKTYPBI KPUCTAIUIOB (B TOM YHCIIE METOJAMH KPHCTAILIOTpapUIecKuX MpOeKInH,
WHIUIMPOBAHUS IUIOCKOCTEH M HANIPABIICHUH B KpUCTAIIIaxX);




