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paspabotana B cootBercTBur ¢ PTOC BO:

®denepaibHBIN rOCyIapCTBEHHBIN 00pa30BaTENBHBIN CTaHAAPT BEICIIEro 00pa30BaHMs - MAarUCTPaTypa 110 HAIIPaBICHHUIO
noarotosku 22.04.02 Meramtyprus (mpuka3z Muno6prayku Poccun ot 24.04.2018 1. Ne 308)
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IIporpamma "[IpokaTHO-BOJIOUMIBHOE U Ky3HEUHO-IITAMIIOBOYHOE ITPOU3BOJICTBO"
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(DaKy'J'ILTeT TEXHOJIOTHUU KOHCTPYKIHUOHHBIX MATCPHUAJIOB

Kpoxanes A.B. 28.06.2019 r.



1. LIEJIM U 3AJJAUM OCBOEHU S IUCUUILIAHBI (MOAYJIsl, TPAKTUKH).
BUJL TUII NPAKTUKHU. CIIOCOB U ®OPMA (®OPMbI) EE IPOBEJIEHUSL.

I_IeJ'IB}O IMPAKTUKU ABJIACTCA IOJYYCHUC HpO(I)CCCI/IOHaJ'ILHBIX yMeHI/Iﬁ U OoIlbITa HpO(I)CCCPIOHaJ'ILHOﬁ JACATCIBHOCTH, a TAKXKC

q)OpMPIpOBaHI/IC TOTOBHOCTH K CAMOPA3BUTHUIO, CaMOpPCaAJIN3alliu, UCIIOJIb30BaAHHUIO TBOPYCCKOI'0 MOTCHIMAJIAa ITpU NPOBCACHUN

HCCIe0BaHUil, aHanM3a 1 0000IIEHNS OTyYeHHBIX PE3yIbTaTOB

BUJ, TUII TPAKTUKH, CIIOCOBb 1 ®OPMA (®OPMbI) EE ITPOBEJTEHW .

Bun npakrtuku: ITpousBoacreeHHast

Tun npaktukn: TexHomornueckas (IPOEKTHO-TEXHOIOIHYECKas) MPAKTHKA

Crroco6 nmpoBeieHHsI TPAKTUKH: BBIE3IHAS

@DopMBbl OTYETHOCTH 110 IPAKTUKE:

(DOpMOI‘/II OTYCTHOCTH 110 UTOraM IMPOXOKIACHHUA HpOH3BOIlCTBeHHOl7[ MPAKTUKU ABJIACTCA MPEACTABICHUE CTYJ€HTOM I10CJIC
OKOHYaHHUS MPAKTUKU CIEAYIOIUX JOKYMEHTOB!

- 3aJlaHMe Ha IPOXO0XKCHUE MPOU3BOJCTBEHHON MPAKTUKU;

- MICBMEHHBIN OTUYET O NPOXO0XKICHUH MTPAKTUKH, BKIIOYAIONINI CBEIEHHS O BBHIIIOJIHEHHON CTYJICHTOM paboTe;

- OT3BIB HAY4YHOT'O PYKOBOAMTEIIS, COAEPIKAIH OLICHKY BBIINOJHEHHOH CTYJIEHTOM paboThI;

- OT3BIB PYKOBOJUTEINS OT MPEINPHITHS WM HHOW OpraHn3amyu (B ciydae, eCiii MPaKTHKa IPOBOIMIACH HE B YHUBEPCUTETE)

2.1 | TpeGoBanus K npez[BaphTe.ﬂbHOﬁ NOJAroTOBKE 00y4alomerocs:

2.1.1 | lnarnoctuka MaTepuaioB U TEXHOJIOTHIA

2.1 %walﬁgb(rﬂ.%gll/lﬂ I MOAYJIA, IIPAKTUKH) B CTPYKTYPE OBPASOBATE/IbHOMH ITPOI' PAMMbI

2.1. 3 Wi BaaReEL e MonemfpoBanue cioxmbIx cicTem B MeTamTyprum

2.1.4 | TexHonoruueckoe NpeaIpUHUMATEIHCTBO

2.1.5 | YueOHas npakTrka: O3HaKOMHTEIbHAS MPAKTHKA

2.1.6 | OCHOBBI Hay4HBIX UCCIICIOBAHUN

2.1.7 | OcHOBBI yIIpaBleHHs TEXHOJOTMYECKUMH TPOIIECCAMU B METAJLTYprH4eCKOM IIPOU3BOACTBE

2.2 | JucuunjinHbl (MOAY/I4) U NPAKTUKH, JIs1 KOTOPBIX OCBOEHHE JAHHOM JHMCUHUIIMHBI (MOAYJISA) HEOOXOAUMO KaK
npeauecTByIoLee:

2.2.1 | UadopManioHHO-KOMMYHUKAITHOHHBIE TEXHOJIOTUH

2.2.2 | Uctopust TEXHUKH U METaJLIIypruu

223 HepCHeKTI/IBLI U TCHACHINU Pa3BUTUS COBPEMCHHBIX MCTAJIITYPIrHICCKUX TEXHOJIOTHH

2.2.4 | [ToaroroBka K MpoLEAype 3alIUTHI H 3aIUTA BBHITYCKHOW KBATU(PHUKAIIMOHHON pabOTHI

2.2.5 | [IpousBoncTBeHHas npaktuka: [IpeaaumioMHas mpakTHKa

3. KOMIIETEHIIMY OB VYAIOIIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIIUTLIMHBI
(MOJYJIS1, HPAKTUKH)

YK-1: CnocodeH ocyiecTB/ISITh KPUTHUYECKHIT aHAIN3 MPOOJIEMHBIX CUTYallUil HA 0CHOBE CUCTEMHOTIO0 M0/X0/1a,
BbIPa0ATHLIBATH CTPATEruIo AeiicTBU

VK-1.1: 3uamo memoowt cucmemnoeo u Kpumuyecko2o anausa, MemoouKu paspabomku cmpamezuu 0eticmeuti 015 GblsGNEHUsL U
peuterus npooIeMHOU cumyayuu

PeSyJ’IBTaTLI O6yquH${I CTyI(eHT JAOJDKCH 3HaTh METOJbI aHaIn3a JIsI COCTABJICHUSA CTPYKTYPHPOBAHHOIO IIJIaHAa U IOpAJAKa
TMPOBEACHUA pa60T 10 TEMAaTUKE IPOBOJANMBIX I/ICCJ'IG,ZIOBaHI/II\/‘I SIBJICHHI METAIITYPrui4CCKNUX MPO1ECCCOB

VK-1.2: Ymemov npumensames memoost cucCmemMHo20 no0Xo0a u KpUMu4ecko2o aHaiu3a npobieMusix cumyayuil;, paspadbamei8ams
cmpamezuto 0eticmeut, NPUHUMAMb KOHKpemHble peuleHus: 0Jisl ee peanu3ayuu

P€3yHLTaTLI O6y'{€HI/I$IZ CTy,Z[eHT JOJDKEH YMETDh ITPUMEHATH METOABI CUCTECMHOI'O MOAXO0Aa U KPUTHUYECKOI'O aHaJIu3a Ipu paSpaGOTKe
CTPATCrun UCCJICAOBATCIBCKUX pa60T IIpU NPOBCACHUHN HAYIHBIX HCCICAOBAHHUI

VK-1.3: Brademvb memooonocueti CUuCmeMHO20 U KPUMU4ecko20 aHaIu3a npoodaeMHbIX CUmMyayuil; MemoouKamu noCmaHosKu yeiu,
onpeoenenus cnocobos8 ee OOCMUICEHUs, pa3padomxu cmpamezuti Oeticmeuil

PesynbraTs! 06yuenus: CTyIeHT HOIDKEH BIaAETh METOAOIOTHEH BIOOpA HATIPABICHUS U IJIaHA HCCIIEAOBaHUH A 3P dexTHBHOrO
UCIIONB30BaHMUs HAYYHBIX PECYpPCOB HEOOXOAMMBIX A1 IOCTHIKEHHSI OCHOBHOMN LIENIH UCCIICIOBAaHUM

YK-2: CnocoGeH ynpaBJisiTb NPOEKTOM HA BCEX 3TANAX €ro ;KU3HEHHOT0 HKJIa

VK-2.1: 3name smanvl JcU3HEHHO20 YUKIA NPOEKMA, SMAansl paspabomKy U peaiu3ayuu npoeKma,; mMemoosl paspabomku u
YNpasieHuss npoeKmamu

PesynbpTaTsl 00y4deHN: OCHOBHBIE 3TAITBI M HOPSOK MCCIIEA0BATEILCKUX PA0OT MU MIPOBEICHUH NCCIIEI0BAaHNH B 00JIaCTH OLICHKH
METAJULyprHYeCKUX IIPOLIECCOB

VK-2.2: Ymemw paspabamuvieams npoexm ¢ yuemom aHaniusda aibmepHamusHblX 6apUaHimos e2o peanusayuu, onpeoenims yeiesvle
9Imansl, OCHOGHbIE HANPAGIeHUs pabom,; 0OBACHUMb Yeau U CPOPMYIUPOBAMb 3a0a4U, CEA3ANHbIE C NOO20MOBKOU U peanusayuel
npoekma; ynpaensme nPOeKmom Ha 6Cex IMANAX €20 HCUSHEHHO20 YUKILA

PesynpraTsl 00ydeHNS: YMEHHE CTYICHTA BBIIEIATh 00BEKT HCCIIEIOBAHNS, BRIICIIATE IIeTb IIPOBEICHHS HCCIICIOBAHNH, a TAKXKe
yMeNOo CTaBUTH Iepe coO0M 3a1auul IS JOCTIKEHUS OCTABICHHOM e




VK-2.3: Braoems memoouxamu pazpabomxu u ynpasieHus npoeKmom,; Memooamu oyeHky nompebHocmu 6 pecypcax u
aghpexmusnocmu npoexma

PeSyJ’ILTaTLI O6y‘{CHI/I$[Z MCTOIUKH pa6OTLI IIpu NPpOBECACHUN HUCCIEA0BAHUMN CTPYKTYPhI METAJIJIOB U CIIJIAaBOB Ha MaKoO- U
MUKPOYPOBHAX, BIIaJICTh METOJAUKAMU O6pa6OTKI/I TIOJTYYCHHBIX OKCIEPUMCHTAJIBHBIX TAHHBIX, a TAKKE METOJAUKAMU pacueTa
TEXHOJOI'MICCKUX MPOLICCCOB O6pa6OTKI/I MCTaJ1JIOB JAaBJICHUCM

YK-3: CniocoGeH opraHu3oBbIBATh U PYKOBOIUTH Pa00TOii KOMaH/Ibl, BLIPA0ATHIBAsi KOMAHJAHYIO CTPATETHIO 1151
AOCTH KEHHUS TOCTABJICHHOI 1eJIH

VK-3.1: 3uamo memoouxu ¢popmuposanus Komano,; Memoovl 2hpekmuerno20 pykogooCmea KOJIeKMusamu, OCHOGHble Meopuu
AUOEPCmea u CMuaU pyKogoocmaa

PesynbpraTs! 00y4deHNS: CTYICHT JOIDKECH YMETh pa3/ieNaTh BUABI U XapakTep paboT, IPOBOAMNMBIX IIPH BBITIOITHCHUH
UCIIE0BATEIbCKUX IIPOEKTOB

VK-3.2: Ymems pazpabamvieamo nian 2pynnogwix u OpeaHu3ayUOHHbIX KOMMYHUKAYUL NPU NOO20MOBKE U 8bINOIHEHUU NPOEKMA,
copmynuposams 3a0auu YaeHam KOMAHObL 05 OOCIUIICEHUS NOCMAGIEHHOU Yelu, pa3pabamvléams KOMAHORYIO CINPAme2uio,
NPUMEHAMY dPPeKmugHvle CIMUIL PYKOBOOCMBA KOMAHOOU 0151 OOCUICEHUSL NOCMABLEHHOU Yelu

PesynpraTsl 00y4ueHNs: CIOCOOHOCTS BUOMPATh U HA3HAYATh OTBETCTBEHHBIX WICHOB KOJUICKTHBA IIPH MPOBEACHUHN CIOXKHBIX
KOMILIEKCHBIX Pa0OT MpH OLIeHKE dPPEKTUBHOCTH METAJUTYPTUUECKUX SABJICHUN U CUCTEM

VK-3.3: Brademo YMeHuem anaiusupoeantvb, NPpOEeKmuposams U Opecanu306bléamsb MENCIUUHOCMHbLE, cPYNNoBble U
OpP2aAHU3AYUOHHbIE KOMMYHUKAYUU 6 Komanoe 0Jist O0CIMUINCEHUS NOCIABLEHHOL yenu, Memoodamu opzaHuzayuu u ynpaejieHus
KOJL1eKmMueom

PesynpraTsl 00yueHNS: YMEHHE OTaHIM30BBIBATh Pab0Ty B KOJJIEKTHBE C HCIONB30BAHIEM COBPEMEHHBIX CPEACTB KOMMYHUKAIIUH B
on u off naiin pexxumax

YK-4: Criocoden MpUMEHSTh cOBpeMeHHbIe KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPAaHHOM(BIX) sI3bIKe(aX),
IS AKAIEMIYECKOT0 U MPo(eccHOHATBHOTO B3aNMOAEHCTBUS

VK-4.1: 3uamo npasuia u 3aKoHoMepHOCIU TUYHOU U 0€I08OU YCTNHOU U RUCLMEHHOU KOMMYHUKAYUY, COBPEMEHHbLE
KOMMYHUKAMUBHbIE MEXHON02UU HA PYCCKOM U UHOCMPAHHOM A3bIKAX, Cyujecmeayroujue npogeccuonanbhsie coobuecmaa ois
npogheccuoHanbHo20 83AUMOOEiCEUs]

Pe3yspraThl 00y4YeHUs: yMEHHE IPOBOAUTH KOHCTPYKTYHBHBIIN JHAJIOr B YCTHOM U MUCBMEHHON (hOopMe MpU 00CYKICHUU
PE3yIBTaTOB UCCIICOBATENBCKUX padoT

VK-4.2: Ymemov npumename na npaxmuxe KOMMYHUKAMUBHbIE MEXHOA02UU, MEMOObL U CROCOObL 0e108020 0OUeHUs 0is
aKademMuyeckozo0 u npopeccUoHanIbHO20 83aUMO0eliCmasl

Pe3yJ'II>TaTI>I 06y‘~IeHI/I}IZ YMEHUE NOJIb30BATHECSA COBPEMEHHBIMUA UHANBUAYAJIbHBIMU U KOJUJIEKTUBHBIMU crocodoamu 06HICHI/IH C
HCIIOJB30BaHUCM COBPCMCHHBIX KaHAJIOB KOMMYHHUKAIIUU

VK-4.3: Braoemv memoouKou MelciusHOCMHO20 0el108020 00WeHUs HA PYCCKOM U UHOCMPAHHOM SI3bIKAX, C NPUMEHEHUEeM
npogeccuoHaIbHbIX A3LIKOBLIX YOPM, CPEOCM8 U COBPEMEHHBIX KOMMYHUKAMUBHBIX MEXHOI02Ul

PesynbraTel 00ydenns: CTYJEHT JOJDKEH CBOOOTHO BIIAJAETh M UCTIONB30BaTh METOUKN MEKIMIHOCTHOTO OOIICHUS TIPH
00CYXICHUH PE3yIbTaTOB PAadOT 110 TEMATUKE [IPOBOIUMBIX UCCICIOBAHUI

YK-5: CriocoGeH aHAIM3MPOBATH H YIUTHIBATH Pa3HOOOpa3ne KyJbTYP B Ipolecce MeKKYJIbTYPHOI0 B3aMMO/eiicTBHS

VK-5.1: 3uamo 3axonomepnocmu u 0CO6EHHOCMU COYUATLHO-UCTNOPUYECKO20 PA3GUMUS PA3TUYHBIX KYIbMYP, 0COOEHHOCHU
MEJICKYIbMYPHO2O PA3HO0OPA3Usl 00Wecmead; Npaguid U MexHOI02UY IPHEKMUBHO20 MENCKYIbIMYPHO20 83AUMOOEUCMEUs]

Pe3ynpraTel 00ydeHHA: 0COOCHHOCTH MEKKYIBTYPHOTO Pa3HOOOpasus U 3((PEKTUBHOTO MEKKYIBTYPHOTO B3aNMOJICHCTBHS TIPH
MIPOXOKICHUHN TPAKTHUKH

VK-5.2: Ymemv nonumams u monepanmno 80CnpuHUMams MeXcKyIbmypHoe pasHooopaszue oobujecmeaa; aHaiusuposams u
YUUMBIBAMb PA3HO00PA3Ue KYILIMYP 8 NPOYECce MENCKYIbMYPHO20 83aAUMOOCUCMBUs

PeSyJ’ILTaTLI O6y‘{€HI/I$IZ TOJICPAHTHOC BOCIIPUATHUC ITPU MCIKIIMIHOCTHOM O6H.ICHI/II/I BO BpEMs MMPOXOKIACHUN U y‘IC6HOﬁ MPaKTHUKH B
MHOTI'OHAaIIHOHAJIbHOM KOJIJICKTHBEC

VK-5.3: Braoemvb memooamu u Hasbikamu 3h@PeKmueHo20 MeHCKYIbmMYPHO20 83AUMO0eLiCmaus

PCSyJ’IBTaTI)I 06y‘{€HHﬂZ MCTOJHUKH O6H1€HI/I${ Ipyu MPOBCACHNH UCCICAOBATCIIBCKUX U TEXHOJIOTHICCKUX pa60T B
MHOTI'OHAITMOHAJIbHOM KOJIJICKTHBC

VYK-6: Cnocoden OIpeaeIATh U P€ajIn30BbIBATh IPUOPUTETHI COOCTBEHHOM J1eSITEJIbHOCTH U CIIOCOOBI ee
COBEPIICHCTBOBAHUS HA OCHOBE CAMOOLICHKHA

VK-6.1: 3name ocrogrvle npuemvl 3¢ppexmugrHo2o ynpasienus: CoOCMEeHHbIM 8PEMEHEM,; OCHOBHbLE MEMOOUKU CAMOKOHMPOII,
camopas8umust u CamooOpaz08anus Ha NPOMANCEHUU BCell HCUSHU

PesynbraTel 00y4eHus: cTyneHT ymeeT 3G PekTUBHO pacnpeaensaTh CBoe padodee BpeMsl IIPH MPOBEACHUH UCCIIEA0BATEIHCKIX
paboTt, a TakKe CaMOCTOATENBHO MTPOBOJUTH MOATOTOBKY IO TEMATHKE UCCIIEIOBATENBCKUX paboT B 00nacTu 00pabOTKH METaJIIOB
JIaBJIEHUEM

VK-6.2: Ymemv s¢ppexmueno nnanuposams u KOHMpOIUposams cO6CMEEHHOe 8peMsl; NIAHUPOBANb NEPCHEKMUBHbLE Yeau
cobCmBenHoll 0esmenbHOCIIU C YYemoM YCL06Ull, CPeOCms, TUYHOCTHBIX B03MOICHOCHE, JMANO08 KAPbepHO20 pOCMA, 6PEMEHHOU
nepCneKmusybl pa3eumus 0esmenbHoCmi U mpebo6aHull polHKa mpyod; UCNONb306aNb MeMOoObl Camopeyiayuy CaMopazeumus u
camoodyuenus

PesynbTaTsl 00yueHUs: 3Ha€T HOPMATHUBBI BpEMEHH MPU aHAIM3e 0COOEHHOCTEN TEXHOIOTHUECKHX MIPOLIECCOB, 3HAET PEKHMBI
TEXHOJIOTHYECKHX MPOILIECCOB TEPMUIECCKON 00pabOTKH JaBiIeHHEM (IIPOKaTKa, KOBKA, INTAMIIOBKA), OIPEIESIISIONINE BPEMSI
HEoOX0AMMOe IS OpTaHH3aUH PAOOTHl METATYPrHIECKIUX IIPOU3BOJCTB




VK-6.3: Brademsb memooamu ynpasienus coOCMEeHHbIM 8peMeHeM; MEeXHOI0UAMU NPUOOpemenus, UCNOIb308AHUSL U OOHOBNEHUS
COYUOKYIbIMYPHBIX U NRPOPECCUOHATbHBIX 3HAHUL, YMEHUL U HABLIKOG, MEMOOUKAMU CAMOPA3BUMUSL U CAMOOOPA308AHUsL 8 MeUeHUe
6cell HCU3HU

Pe3ynpraTel 00y4YeHHUS: CTYACHT 3HACT METO/BI M TEXHOJIOTHH HCIIOJIb30BAHMS 3HAHUH IIPH OPTaHU3AIINH M IPOBEACHIH
UCCIIEZI0OBAaHUI, a TaKkKe pacyeToB MPOIECCOB 0OPAOOTKU METAJIIOB JJaBICHUEM

OIIK-1: Cnoco0eH peliaTb NPOM3BOCTBEHHbIE U (MJIH) HCCIEA0BATEIbCKHE 321249, HA OCHOBe ()yHIaMEHTANBHBIX 3HAHMIA
B 00J1aCTH METAJLUTyPrUuA

OIIK-1.1: [lemoncmpayus ymenus npedcmasums d0eK8amHyr COBPEMEHHOMY YPOBHIO 3HAHUU HAYYHYIO KAPMUHY MUPA HA OCHOBE
3HAHUA OCHOBHBIX NOJONCEHUL, 3AKOHO8 U MeMOo008 MAMeMamuieckux U eCmecmeeHHblX HayK 018 UCROAb308AHUS NPU PeuieHUU
HAaYYHO-MeXHU4ecKux 3a0a4

PesynbpraTsl 00yueHUs: CTYJEHT 3HaeT NPUMEHEHUE OCHOBHBIX 3aKOHOB (DU3UKHU, XUMHUH, (PU3NUECKON XMMUH, a TAKKe
TEPMOJMHAMHUKH M TCIUIOTEXHUKH, JUISI OLICHKU Pa0dOThl METAJUTYPrUUeCKOr0 arperaTa, a Taioke ()a3oBbIX IIPEBpaAICHNT B MeTaJIax
U CIIJIaBax Ha Pa3IMyHbIX CTAJUSX METAJLUIyprUYeCcKOro nepejesna

OIIK-1.2: Hcnonvzosams hyHoamenmanbhole 3HaHusi NPOGecCuoHanbHol 0esimenrbHOCmu 0718 peuleHusi KOHKPEmHbuLx 3a0ay
MEMANLYPSULECKO20 NPOU3600CMEa

Pe3yJ'II>TaTI>I 06y‘16HI/I}II SABJICHUS, IIPOTCKAIOIINC B METAJJIaX U CIIJIaBaX B )KUAKOM, TBEPAOKUAKOM U TBEPAOM COCTOSIHUAX HaA
CTaAuAX BBIIUIABKH, PA3JIMBKH W 3aTBCPACBAHUA, 4 TAKKC BO BpEMs 06p8.60TKI/I JaBJICHUEM U TepMH‘IeCKOﬁ 06pa60TKH

OIIK-1.3: 3namo cooepoicanue ecmecmeeHHOHAYYHBIX U MAMEMAMUYECKUX OUCYUNTIUH, COCIABTSIOWUX MEOPEeMU1ecKyi0 OCHOBY
MoOyel npoPuUIbLHOU NOO2OMOBKU

Pe3yJ'H>TaTI>I o6yqu1/Is[: TMIPUMEHCHUE (byH}IaMeHTaHI)HI)IX 3HAaHHUH 110 €CTCCTBCHHOHAYYHBIM JUCHUIITIMHAM IIPU OLICHKE MPOILECCOB,
MPOUCXOAAMNX B METAIITYPIrUiCCKUX arperarax, a TakkKe B CTaJIAX U CIJIaBaX Ha Pas3sjIMIHbIX CTaAUAX METAJUTYPTUIECKOTO
nepeaecia

OIIK-2: CniocoGen pa3padaTblBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO H CJIYKeOHYI0 JOKYMEHTALMIO0, 0(pOopMIISITE HAYYHO-
TeXHUYECKHE 0TYEThl, 0030PbI, My0JIMKALMHU, PELCH3HU

OIIK-2.1: Ymenue 6vibpams u npumeHams nepeoosvle Memoobl U MexXHON02UY NPOEKMUPOBAHUS UL UCTIONb306aMb MEOPYECKUL
n00X00 0715 pa3pabomKu HOBbIX U OPUSUHATLHBIX MEMOO08 NPOEKIMUPOBAHUSL U PA3PAdOMKU

P€3yJ'ILTaTLI O6y'{€HI/IﬂZ CTy,E[eHT YMECT MPaBUJIbHO U aprYMEHTHUPOBAHO COCTABJIATDH IJIaH MMPOBEACHUSA UCCICA0OBATCIBCKUX U
KOHCTPYKTOPCKUX pa60T. BuISIBIATE 00BEKT HUCCICA0BaHWA, CTaBUTh LICJIb U 3a1a4n H€O6XOI[I/IMLI€ JJI1 JOCTHXXCHUA MOCTaBJICHHOM
oeian.

OIIK-2.2: Ocywecmensams coO0p UCXOOHbIX OGHHBIX ONIs1 COCMABIEHUS MEXHUYECKO20 NPOeKmA Ha NPOeKMUPOBAaHUe
MEXHON02UYEeCK020 npoyecca, 00vbekma

P€3yHLTaTLI O6y'{€HI/IﬂI CTy,E(eHT JOJDKEH YMETDh OCYIIECTBIIATH C60p HUCXOOHBIX JaHHBIX IJIsA COCTABJICHUA I1JIaHa IPOBEACHUA
HUCCICA0OBATCIIBCKUX pa60T 10 TCMATHUKE ITIPOBOAUMBIX I/ICCJ'IGZ[OBaHI/Iﬁ MCTAJLTYPTHICCKUX MIPOLCCCOB, a TAKIKEC I'PaMOTHO U JIOTUYHO
COCTABJIATH OTUCTHI O IMTPOBEACHNN NCCICA0BATCIBCKUX pa60T Y HaIIUCAaHHUE CTAaTCH 10 TeMaTUKe TIPOBOAUMBIX PICCHCI[OBaHI/Iﬁ.

OIIK-2.3: Cnocoben paspabamul8ams HAYYHO-MEXHUYECKYIO, NPOEKMHYIO U CILYHCEOHYI0 OOKYMeHmayuto, opopmaams HayuHo-
mexHuyecKue omuemslt, 0030pbl, NYOIUKAYUL, PeYeH3ul

PesymnpraTel 00ydyeHus: CTyJCHT yMeeT MPaBIIBHO U IPaMOTHO COCTABILATh HAYYHYIO PaboTy (HayHO-TeXHHYECKHI 0T4eT, 0030p
JUTEPATYPHhI, CTaThsI), OTPAKAIONINE JaHHbBIE, TOJYUCHHBIC BO BpeMsI IIPOBEICHNUS UCCIICIOBAHUM 32 BpeMsT TIPOXOMKICHHS MPAKTHKH

OIIK-3: Cnioco0eH y4acTBOBATH B yIIPaBJeHUH NPO(eccCHOHATBHOM 1esiITeIbHOCTHIO, HCII0JIb3YHl 3HAHUSA B 00J1aCTH
CHCTeMbI MEHEIKMEHTa KayecTBa

OIIK-3.1: 3uame ocHo6Hble NON0ACEHUS CUCEMbl MEHedIICMenma Kauecmed, mpedosanus, npedvagiiemvle K Kauecmay
BbINOIHAEMBIX HAYYHBIX UCCAEO06AHUL, MPeDOBANUS K KAYeCmEy NPOOYKYUU NPOoU3s00UMOl 6 OMpPAciu Memailypeuu u
Memaniooopadbomxu

PesynbraTsl 00y4deHNS: BCECTOPOHHEE YITyUIIeHHE Pa0OTHI TPH IPOBEICHAN PadOT BO BPeMs IIPOXOXKICHNS ITPAKTHKH,
OPHEHTHPOBAHHOE HA UCCIIE0BATEIbCKYI0/ONBITHO-KOHCTPYKTOPCKYIO Pab0Ty M Ha MPOAYKT JUIs KOTOPOTO MPOBOJUTCS
uccieJ0BaHue

OIIK-3.2: Ymemb npumeHams 0CHO8HbIE MEMOObl OOCTNUNCEHUS KAYeC8d Ha NPAKMUKe, AHATUZUPOBAMb NPAKMUKY YAPAGIEHUs
KA4ecmeom Ha NPOU3B00CHEEHHbIX NPEONPUAMUAX MEMALTYPSUYECKOL OMPACTU

Pe3yHLTaTI)I 06y‘IeHI/I$[Z MMPUMEHCHNUE METOJOB YIIPABJIICHUA U TOCTKCHUA Ka4€CTBA METAJUIONPOAYKIINHA B YCIIOBUAX
METAJLTYPruiCCKUX U MAIIMHOCTPOUTEIBHBIX TPOU3BOACTB

OIIK-3.3: Braoems npumenenuem 0CHOBHbIX MpeDo8anUlli CIanoapma Kavecmasa 8 ynpaeieHuy 0esimeabHOCMbio 8 pamKax
NPOBOOUMBIX UCCEO0BANUI, SHAHUAMU YRPABTIEHUS KAUECBOM HA NPOU3BOOCIMBEHHBIX NPEONPUAMUAX MEMALLYPeULeCKOl Ompaciu

Pe3ynpTaTel 00y4YCHUS: CTYACHT yCTAaHABIMBACT [IEJIb IIPOBEICHMUS HCCIIEI0BATEIbCKUX M TEXHOIIOTHYECKAX PaboT, OIpenesseT
MPOLIECCHI M PECYPCHI, TpeOyeMble IS TPOBEICHIS HCCIEI0BATEIBCKIX paboT Ha TPodax, OTOOPAHHBIX BO BPEMs pa3IMIHBIX
9TaoOB METAITYPTUUYECKUX MPOU3BOICTB

OIIK-4: CniocodeH HaX0AUTH U NepepadaTbIBATH HHGOPMALMIO, TPeOyeMYIO 1JIsl IPUHATHUS PellleHuii B HAyYHbIX
HCCJIeI0BAHUSX U B IPAKTHYECKOIl TEXHUYECKOH JesITeIbHOCTH

OIIK-4.1: 3namb ocHo8Hble npasuia NOUCKa u omoopa uHGoOpMayuu, Memoobl UCHOAbI0BAHUA UHGOPMAYUL Ol NOOZOMOBKU U
NPUHAMUA peueHUll 8 HAYUHBIX UCCIe008AHUAX U 8 NPAKMUYECKOU MEXHUYEeCKOU OesimenbHoCmu

Pe3yJ'II>TaTI>I o6yquH;1: 3HACT IIpaBujia MPOBEACHUS ITOUCKA IO KIIFOYEBBIM CJIOBAM, aBTOpaM U HaA3BaAHUIO Hy6J’IHK3HHI71 Ipu aHAJIN3¢
OTCUCCTBCHHBIX U NHOCTPAHHBIX UCTOUYHUKOB: KHUTH, MOHOFpa(bI/II/I, y‘lC6HHC HOCO6I/I$I, OJICKTPOHHBIC 6a3bl JAHHBIX




OIIK-4.2: Ymemb npumenams npasuia npeoopasoeanuss ungopmayu Heobxooumule 01 e€ XxpaneHus

PesynpraTs! 06yueHus: CTyIeHT MOXKET CHCTEMaTH3HPOBAaTh H 00pabaThIBATh JaHHBIE NTOyYEHHBIC B pe3ybTaTe MIOUCKA U aHAIN3a
TEOPETUYECKUX JaHHBIX. MOXET CHCTEMaTU3HPOBATh U XPaHUTh HH(YOPMALUIO B 00JIaUHOM, SJICKTPOHHOM M OyMa)KHOM HOCUTEISIX.

OIIK-4.3: Brademv npuemamu yMCMEEHHOU OeAmeIbHOCU, CEA3AHHLIMU C AHATU30M, CUHME30M, CDABHEHUeM, Kidaccugurayuetl,
CMPYKMypuposanuem u cucmemamusayuei uHgopmayuu

PesynbraTsl 00yueHNs: BIageeT aHAN30M, CHHTE30M, CPaBHEHHEM, KIacCH(UKannei, CTpyKTypHpOBaHIEM H CHCTeMaTH3aIel
uH(pOpMaLUH IO TeMAaTHUKE IPOBOAUMBIX HCCIIEA0BATEIBCKUX U KOHCTPYKTOPCKUX paboT.

OIIK-5: Crioco0eH OLIeHHBATH Pe3yIbTaThl HAYYHO-TEXHHYECKUX Pa3padoToK, HAYYHBIX HCCIeI0BAHUI H 000CHOBBIBATH
cO0OCTBEHHBII BBIOOP, CUCTEMATH3UPYS M 00001as1 JOCTHKEHHUS B OTPACTH METAJUIYPIrUH H CMEKHBIX 00/1aCTAX

OIIK-5.1: 3namo npeomem uccnedosanus, Mmemoovl omoopa u 06pabomru unpopmayuu, Ces3anHble C YUCTEHHbIMU PACYEemamu,
0600w enuem, cucmemamuzayuell u Kiaccugurayuell OaHHbIX

Pe3ynbraThl 00y4eHNs: MOXKET BBIICTUTH O0BEKT MIPOBEICHUSI CCIIEAOBAHNMN, IPOBOIUTH KIIACCU(DUKAINIO, CUCTEMATH3AIHIO U
0000111eHUE SKCIIEPUMEHTANBHBIX JaHHBIX, TOJyYEHHBIX P MPOBEACHUH UCCIIEAOBAHUN

OIIK-5.2: Ymems oyenusamo pe3yibmamol HAYYHO- MEXHUYECKUX PA3pabomokK, HAYUHbIX UCCAeO08ANHULL N0 COBOKYIHOCU
NPU3HAK08, 0OOCHOBbIBAMb 8bIO0D ONMUMATILHO20 PEULCHUSL, CUCIEeMAMUIUPYSL U 0000Uas OOCMUICEHUS 8 OMPACTU MEMALyP2Ul,
MemaniooopadoOmxu u CMeNCHbIX 00IACHAX

PesynpraTsl 00yueHNS: OIEHKA MTOTYYEHHBIX JaHHBIX M BEIOOP ONTHMAIBHBIX PEIICHUH UCIIOIB30BaHUS PE3YIbTaTOB UCCICIOBAHUH
1 pa3pabOTOK MPH MPOU3BOJICTBE U 00pabOTKeE cTaneil U CIUIaBOB

OIIK-5.3: Cnocoben oyenusamo pe3yibmamsl HAy4HO-MEXHUYECKUX pa3padomox, HayyHbIX Ucciedo8anull U 060CHO8bI8AMD
cobcmeeH bl 8b100p, cucmeMamusupys u 0000was OOCMUNCEHUS 8 OMPACIU MEMATYPSUU U CMENHCHBIX 001acmsax

PesynbraTel 00y4enus: Ha ocHOBe 3HaHMI TPOIIECCOB U SBJICHUH MPOTEKAIOMINX MTPH POU3BOACTBE M 00pabOTKE CTalleH U CIIJIaBOB
CTYJEHT MOXeT 00OCHOBBIBATH U OIICHUBATH PE3YIbTATHI MOTYUSHHBIX HCCIEI0BATENLCKUX JaHHBIX MIPU MPOBEISCHUU padoT 1Mo
TEeMaTHKE UCCIIEJOBAaHUU

IIK-1: CnocoGeH coriiacoBbIBaTh pafoTy MPON3BOACTBEHHBIX MOAPA3IETeHHIT 0 BHITYCKY METH3HO MPOIYyKINH

1IK-1.1: Ananusupyem uzmenenue nokazamenei mexHoI02ULeCKUX NPOYecco8 NPoUu3Bo0Cmaea MemusHoU nPoOyKyuu

Pe3ynbraThl 00ydeHus: ymeeT 00eceynBaTh NOAAEpKaHUEe CTAOMIBHOCTH TEXHOIOTHUECKUX POLIECCOB Ipu 00paboTke
JIaBJICHUEM 3arOTOBOK U FOTOBBIX W3/EJIUH

IIK-1.2: Oyenusaem kauecmeo Memu3HoUu NPOOYKYUYU HA CIAOUSX MEXHOIOSUHECKO20 NPOYecca U 20mo8ol RPOOYKYUU

Pe3ynbraTsl 00y4eHUs: CTyJEHT 3Ha€T NPHUYHMHBI MOTyYCHHS HEYIOBIETBOPHTEILHOTO YPOBHS (PU3HNKO-XUMHUECKHX
MEXaHNYECKHX CBOHCTB MOCIIE TEXHOIOTHYECKHX IPOIecCOB 00pabOTKH aBJIeHHEM 10Ty (paOpHKaTOB M TOTOBBIX M3IEIIH

IIK-1.3: Braoeem 3HanusamMu meopemuyeckux OCHO8 U MexHoI02UU NPOYeccos npou3eo0cmseda MemusHol npooyKyuu

PesynbraTsl 00ydeHus: Biajeer 3HaHHAMHU TEOPETHUECKUX OCHOB U TEXHOJIOTHUH ITPOU3BOJICTBA METH3HOM MPOAYKIIUH
3HACT B3aMMOCBs3b (DYHIAMEHTAIBHBIX SIBICHUI MPOTEKAIONIMX MPU Ae(POPMALIMU METAJIa BO BPEMsI TEXHOJIIOTHYECKUX IPOLIECCOB
00paboOTKH METAIJIOB JaBICHUEM

IIK-2: CnocodeH ynpaBJsiTh pa3BUTHEM KY3HEYHO-IIPECCOBOT0 MPOM3BO/ICTBA

TIK-2.1: Ananusupyem nepedogvle Memoobl WMamMnosKu oema.el

PesynbraTsl 00yueHuUs: AHAIM3UPYET NEPEOBbIE METO/IbI IITAMIIOBKH AeTalei
CTYZAEHT 3HAET JTIOCTOMHCTBA U HEAOCTATKH, a TaKKe 00IaCTH MPHIMEHEHHUS METOIOB TOTyYeHHUS e(opMUPOBAaHHBIX JeTaeh
(mrTaMnoBKa B OTKPBITHIX U 3aKPBITHIX IITaMIIaX, IPIMOe, 00paTHOE M KOMOMHUPOBAHHOE IPECCOBAHME U T.1.)

IIK-2.2: Oyenusaem s¢pgpexmugrnocmes npousgo0cmea HO8o NPOOYKYUY 8 COOMEEMCMEUY ¢ mpebosanuamu nompeoumens

PesynpraTs! 00yuenns: CTyIeHT yMeeT OIEHHBATh U IPOBOIAUTE aHATH3 () (PEKTUBHOCTH BEIOPAHHBIX TEXHOJIOTHYECKHX IPOIECCOB
HOJIyYEHHMs TPOYKIIMH C 331aHHON I'eOMETpUEH U YPOBHEM (PU3MKO-XUMUYECKUX U MEXaHNYECKUX CBOMCTB

1IK-2.3: Braoeem cnocobHocmovio pazpabamsiéams npedyiodceHus no MOOEPHU3AYUL MEXHOI02UYECK020 npoyecca u 060py008arus

PesynbpraThl 00yueHUs: HA OCHOBAaHHHU JaHHBIX, TIOJTyYEHHBIX BO BpEMs IPOBEICHUS UCCIIEN0BAaHUN SIBICHUI, MPOTEKAIOMNX IPU
00paboTKe aBIeHHEM, CTYAEHT JODKEH pa3padaThIBaTh MPENIOKEHNUS 110 COBEPIICHCTBOBAHUIO TEXHOIOTHYECKHX MPOIIECCOB
00paboTKH TaBIICHHUEM, a TAKKe MOJCPHHU3AINH IIPUMEHIMOT0 HHCTPYMEHTA U 000pYIOBAHUS

IIK-3: Cniocoden pa3padoTaTh HOBbIe METOAMKH M3MepeHNs NOKa3aTe/lell KauyecTBa NPOAYKIUHM Ky3HEYHO-IITAMIIOBOYHOT0
NPOU3BOJCTBA

IIK-3.1: Ananuzupyem 603MONCHOCMU NOBbIULEHUSL JDPEKMUBHOCMU KYZHEUHO-UUMAMNOBOYHO20 NPOU3BOOCMEA

Pesynbrarsl 00y4eHHs: MPOBOANTH MHOTO(AKTOPHBIH aHAIH3, TOTYYESHHBIX JaHHBIX C LEJIbI0 MOBBILECHUS 3()(HEKTUBHOCTH
TEXHOJIOTHYECKUX IIPOLIECCOB IIPHU IOTy4YE€HUH ITOKOBOK

IIK-3.2: Oyenusaem 803MOINCHOCIb NOGLIUEHUS NPOUIEOOUMENLHOCIIU MPYOd, CHUMCEHUS 3ampam U noGbluleHUs Kaiecmed
npOOYKYuu nymem OnmuMu3ayuu 1 COGEPUIEHCIMEOBAHUS MEXHON02UL KOGKU U WIMAMNOGKU HA OelCMBYIoueM Ky3HeUHO-
WIMAMNOBOUHOM 000PYO08AHUU

PeSyJ’ILTaTH O6y‘l€HI/I$IZ CTYACHT crocoOeH BI:I6I/IpaTB 0COOEHHOCTH U CXEMBI ,E[e(bOpMaL[I/II/I C YYETOM TEMIIEPATYPHO-BPEMECHBIX
PCKHUMOB, KOTOPBIC ITO3BOJIAIOT ITOJY4aTh IIOKOBKH paan/mHoﬁ MacCChbl U KOHq)I/Il"ypaHI/II/I C MUHUMAJIBHBIM KOJIMYCCTBOM 3aTpar, 0e3
YXYAUICHUSA Ka4€CTBA MOJTy4a€MBbIX TOKOBOK

1IK-3.3: Braoeem cnocobamu opeanuzayuu onbzmnbzxpa6om 07151 NOBLIULECHUSL KAYECMBA NOKOBOK U CHUNCEHUSI MEMALLOEMKOCTU
KY3HEeYHO-UMAaAMNo804YHO20 np0u360()cm6a

PeSyJ’ILTaTLI O6y‘{€HI/I$IZ CTYACHT BJIAACCT HAaBbIKaMHU YIIPABJICHHUS Ka4€CTBOM INOKOBOK Ha CTAAUAX 06pa60TKI/I JaBJICHUEM, 3a CUCT
Bq)(beKTI/IBHOfI OpraHusanuu MpouecCCOB MOJYYCHUA TIOKOBOK pasjquoﬁ MacCChl U KOH(bHpraHPIPI




IIK-4: Cnocoden OPraHu30BaThb U KOHTPOJIMPOBATH PACYE€ThI U UCC/I€IOBAHUSA 110 BHECIPEHUI0 HOBBIX TEXHOJOTHYECCKUX
npoueccoB KOBKM U ITAMINOBKH, MMOATOTOBKY NMPOU3BOACTBA K BHCAPCHUIO HOBOM TEXHUKH U TEXHOJOIMH

IIK-4.1: AHaJlus’upyem COCMOARUE KOHmMpOoJia Kadecmea u ucnvimanuil Ha KY3HEYHO-UMAMNOBOYHOM I’lpOM360()CWl8€

PeByJ’IbTaTLI 06y‘{€HI/IﬂZ CTyI(eHT 3HACT BUABI, IPUMCHACMBIC MCTOAblI BXOOAHOT'O, TCKYIIETO N OKOHYATCJIbHOI'O KOHTPOJIA Ka4yeCTBa
IIpH MOJTYYCHHUU ITOKOBOK paSJ’IPI‘-IHOﬁ MacCChl U KOH(bHpraHHI/I B YCJIOBUAX KY3HCYHO-IITAMIIOBOYHBIX ITPOU3BOJACTB

ITIK-4.2: Oyenusaem nompedHocmu Ky3HeYHO-UMAMNOBOYHO20 NPOU3BOOCMEA 8 HOBLIX MEMOOUKAX, MEMOOax U CpeoCcmeax
KOHMPOJISL

PesynbraTsl 00yueHus: B 3aBucHMOCTH OT TUIA U TPeOOBAHUH K MPEABABIAEMBIM K H3ENIUSIM, TOTYyYaeMbIM B YCIOBHUIX
Ky3HEUHOIIPECCOBOT'O 1I€Xa, CTYACHT BEIOMPAECT METO/BI M CPEACTBA KOHTPOJISI XUMUYECKOTO COCTaBa, TEOMETPHH, YPOBHS
MEXaHUYECKHUX U (PU3UKO-XUMHUYECKUX CBOMCTB ITPH ITOTyICHHH ITOKOBOK

IIK-4.3: Braoeem 3uanuem CO()@pJdeHZ/l}Z MEexXHOJI0CUYEeCKUX npoyeccos KOBKU U mamnosKu, peaiu3yemvlx 6 opanuzayuu

PesynbraTs! 00ydenns: CTyIeHT 3HA€T OCHOBHBIC TAITHI TIOJTyYESHUS MOJIBIX M CIDIOIIHBIX ITOKOBOK PAa3IMYHON MACCHl M TE€OMETPHH,
yMeeT YUTaTh U COCTABIATH KapThl KOBKH/IITAMIIOBKH TOKOBOK Pa3JIMYHOI Macchl M KOH(UTypanun




