Foar

MHWHOBPHAYKHN POCCHUU

denepaibHOe rocylapcTBeHHOE OI0ZKeTHOE 00pa3oBaTebHOe yUpeKIeHHne

BBICILIET0 00pa30BaHMs
«BoJrorpaackuii rocyiapcTBeHHbIH TEXHHYECKHH YHUBEPCUTET»

@aKkyJIbTeT TEXHOJIOTHN KOHCTPYKUMOHHBIX MATEPHAJIOB

AHHOTaMA K padoyed nporpaMmme AU CUUIIIMHBI

(MoaviIsa)

OCHOBBI HAYYHBIX M CCJIE0BAHUI

3akperieHa 3a xadenpoit

VueOHblii m1an

TexHOI0TUSI MATEPHAIOB
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IIporpamma "[IpokaTHO-BOJIOYMUIBHOE U KYy3HEUHO-IITAMIIOBOYHOE ITPOM3BOJCTBO"

Ipodunb IIpokaTHO-BOJIOYHIBHOE U KY3HEYHO-IITAMIOBOYHOE TPOU3BOACTBO
Keamuduxanms MArucTp
Cpok o0yueHus 2 roga
®opma 00yueHus O4Hast OO1ast TpyI0eMKOCTh 43ET
Bubl KOHTpoOIsL B 3a4eTsl 1
ceMecTpax:
Cemectp(Kypc.Homep cemectpa Ha 1(1.1) Hroro
Kypce)
VII 11 VII II1
[IpakTuyeckue 16 16 16 16
Hroro ayn. 16 16 16 16

KonraktHas pabora

16.25 | 16.25 | 16.25 | 16.25

Cawm. pabora

127.75 | 127.75 | 127.75 | 127.75

Yacel Ha KOHTPOJIb 0 0 0 0
IMpakTHyeckas MOJroTOBKa 0 0 0 0
HToro TpynoeMKocTh B 4acax 144 144 0 0




JINCT OJIOBPEHN S, COTJIACOBAHUSA U AKTY AJIU3ALIN PABOYEN ITPOI'PAMMBI

Pa3paboTyuk(u) mporpamMmel:
nouent Pynkuit JI.B. xTH

Penenzent(sl):
(IIpY HAJIMYUN)

Pabouas mporpamMma AUCIUTUIHHEL (MOYJIS, TIPAKTUKH)

OCHOBBI HAYYHBIX MCCJIEJOBAHUI

paspaborana B coorBercTBun ¢ PIOC BO:

®DenepanbHblii TOCYAapCTBEHHBIA 00pa30BaTeNbHBINA CTAaHAAPT BBICIIET0 00pa30BaHMs - MarCTpaTypa M0 HAIPaBICHUIO
noarotoBku 22.04.02 Metamnyprus (npuka3z Muno6pHayku Poccuu ot 24.04.2018 1. Ne 308)

COCTaBJICHA HA OCHOBaHWH y‘IC6HOFO IJ1aHa:

Hampasnenue 22.04.02 Metamtyprus
ITporpamma "TTpokaTHO-BOJIOYMIIEHOE U KY3HEYHO-IITAMIIOBOYHOE MIPOU3BOACTBO"

HpO(l)I/IJ'IBZ HpOKaTHO-BOJ'IO'-II/IJ'[I)HOC 1 Ky3HCYHO-IITAMIIOBOYHOC

YTBEPKJIEHHOTO yU€HBIM coBeTOM By3a oT 05.06.2019 nmpotokon Ne 12.
Pabouas nporpamma ooOpeHa Ha 3aceqaHIH Kadeapsl
TexHO0JIOTHSI MATEPHAJTIOB

28.06.2019 nomep mpotokoma 10 2019 .

3aB. kadenpoit 3100an Hukomnaii AnekcaHApOBUY

COI'JTACOBAHO:
®DaKyIbTET TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTepHaIOB
IIpencenarens HMC 3r06an H.A.

[Iporokoun 3acenanust HMC ot
28.06.2019 r. Ne 10

Paboyas nporpamMma TUCIMIUIMHBI (MOTYJIsI, MPAKTHUKK) akTyanusupoBaHa 31.08.2023

VYTBepxeHa pabouast mporpaMMa JUCLHUIIIMHBI (MOLYJIsl, TPAKTHKH) JEKAaHOM

q)aKy.]'II)TeT TEXHOJIOTHUHU KOHCTPYKIHMOHHBIX MaTCPHUAJIOB

Kpoxanes A.B. 28.06.2019 r.



1. HEJIN ¥ 3AJTIAYY OCBOEHUA JUCIIUMITJIMHBI (MO YJIA, IPAKTUKH).

B THUII TTIPAKTUKMW. CI1 b 1 ®OPMA (®OPMbI) EE ITPOBEJIEHUA
Ienpro n3y4YeHUs JUCIUILUINHEI ABIIACTCS Pa3BUTHE Y 00yUarOMMXCsl CIIOCOOHOCTEH M HaBBIKOB OPTraHM3anH U
IPOBEAEHHS HayUHBIX HCCIIE0BaHUN ITyTeM aHaIu3a U 00pabOTKH TEOPUTHIECKUX H IKCTIEPUMEHTAIBHBIX JaHHBIX,
MOJIy9YEHHBIX ITyTeM NPUMEHEHUs (QyHIaMEHTAIbHBIX 3HAHUH JUIsl PA3BUTHSA, TO3HAHUS M PEIICHHS IIPUKIAJAHBIX 3a/1a4.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA, IPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Iuxn (paznmen) OIT: | b1.B

2.1 | TpeOoBaHusI K NpeABAPHUTEIbHON MOATOTOBKe 00y4aloerocs:

2.1.1 | st ocoBeHHs AUCUUILTUHEI "OCHOBBI HAYYHBIX HCCIEAOBAaHUNA" 00ydaromuecs JOHKHBI UMETh IPEACTaBIeHUs 00
OCHOBHBIX (DYyHIAMEHTAJbHBIX 3aKOHAX, HCIIOJIb3yEeMBIX JJIs OLICHKKH SIBIISICHUH, MPOTEKAIONINX TP METAJUIPYTUUCCKUX
nporieccax (BBITUIABKa, pa3jivBKa, 3aTBepIcBaHue, 00paboTKa JaBICHHEM U TepMUIecKas 00paboTKa).

2.1.2 | Ob6yuyaromuecs TOKHBI 00J1aaTh 3HAHUSIMU ¥ YMEHUSAME 00pababiBaTh OOJIBIION MAaCCHB MOTYUYEHHBIX JaHHBIX,
BBISIBIAITH 3HAUNMBIE (DaKTOPBI, OKA3BIBAIOIIHE BIMSHIE HA IPOTEKaHNE SBICHIH IPH NEpexoIe M3 KHUIKOTO B TBEPIOe
COCTSIHHS, @ TAaKXK€ B TBEPAOM COCTOSIHUH BO BpeMsI 00pabOTKH JaBICHHEM U TEPMUUECKOIT 00pabOTKH.

2.2 | JucuuniimHbl (MOAY/IM) U NPAKTUKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOMN JHCUHUIIMHBI (MOAYJIS) HEOOXOAUMO KAK
npeamecTByoliee:

2.2.1 | JluarHocTUKa MaTepUaioB U TEXHOJIOIHH

2.2.2 | MaremaTtu4yeckoe MOAEIMPOBAaHHE CIIOKHBIX CUCTEM B METAJLIIypruu

223 CI/IHepFeTI/IKa B MCTAJUIOBCACHUH, YIIPOYHAIOIUX TEXHOJIOTHUAX U TCOPUHN Pa3PYIICHUS

2.2.4 | CTaTHCTHYECKHE METOIBI B METAIJIOBSACHUH

2.2.5 | TexHONMOTHYECKOE MPEIIPHHAMATEIBCTBO

2.2.6 | YueOHas npakTuka: O3HaKOMUTENbHAS MPaKTHKA

2.2.7 | MeTtoapl OIlEHKH KayecTBa METAIIOB U U3IEINHA

2.2.8 | Opranu3zanys 1 IJIaHUPOBAHUE HKCIIEPUMEHTA B METAJUIOBEICHUH

2.2.9 | TlepcnieKTUBHBIE METO/IbI HCCIIEIOBAaHUS METAJUIOB U CILIABOB

2.2.10 | [TpoOnembl KauecTBa KPYITHOTa0ApUTHBIX 3arOTOBOK TSl SHEPTETUUECKOTO MAITHHOCTPOCHUS

2.2.11 | [IpousBoacTBeHHAs MpaKkTHKa: TexHomorndeckas (MpoeKTHO-TEXHOJIOTUYECKAs) MPAKTUKA

2.2.12 | CoBpeMeHHbIe TPOOIEMBbI HAYKH U POU3BOACTBA B METAJUTYPIHH U METAIJIOBEACHUHI

2.2.13 | CnenpanbHble TIIaBBI METAIIOBEICHMS

2.2.14 | CneuuainbHble I71aBbl Pa3JIMBKU U KPUCTAUIN3ALUY CTAIU

2.2.15 | dusndeckoe METAJUIOBEICHHE U pa3padoTKa cTajei

2.2.16 | DxoHOMHYECKOE 00OCHOBaHHE TEXHUIECKUX U TEXHOJOTHIECKUX PEIICHUH

2.2.17 | UlupopManinoHHO-KOMMYHHUKAIIHOHHBIC TEXHOIOTHH

2.2.18 | McTopust TEXHUKU M METAJUTYprHU

2.2.19 | KonTpons u ynpasieHHe Ka4eCTBOM NPOIYKINU

2.2.20 | IlepcriekTuBBI U TEHACHIMH Pa3BUTUS COBPEMEHHBIX METALIIyPTUYE€CKUX TEXHOJIOT Ui

2.2.21 | IToxroToBka K mporieype 3alliThl U 3alIUTa BEITYCKHON KBaTH(UKAIHOHHOH PaboThHI

2.2.22 | IIpousBoncTBeHHas npakTHka: [IpenauniomMHaas npakTuka

3. KOMOETEHIIMU OBYYAIOUIETOCSl, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHHUSI JUCLUILIAHbBI
(MOJYJISI, IPAKTHKH)

YK-1: Crioco0eH ocymecTBISITh KPUTHYECKHIT AHATN3 MPOOJIEMHBIX CHTYAIINIT HA OCHOBE CHCTEMHOT0 MO/IX0/1a,
BbIPa0aThHIBATh CTPATETHIO el cTBUI

VK-1.1: 3namo memoovt cucmemHo2o u Kpumuyecko2o anaiusa, MemoouKku paspadbomxu cmpamezuu Oeticmeuti Ois GbIsIGNEHUsL U
peutenuss npobIeMHOU cumyayuu

PesynpraTs! 06yuenns: CTyIeHT HOJDKEH 3HATh METO/BI aHAIN3a AJISl COCTABICHUS CTPYKTYPHPOBAHOTO IIAHA U TOPSAAKA
IpoBeAeHHs PaboT MO TeMaTUKe IPOBOAUMBIX HCCIIEI0BaHUN SBISICHUH, IPOTEKAIOMINX BO BOPEMsI METaJLTyprU4ecKHUX IIPOLECCOB

VK-1.2: Ymemv npumensimos memoovl CUCIEMHO20 NOOX00d U KPUMUYECKO20 AHANU3A NPOOIEMHBIX CUMYayull, papabamuléams
cmpamezuio Oelicmeutl, NPUHUMAMb KOHKpemHuble pewleHus Olisl ee pearu3ayuu

PesynpraTer o0yduenus: CyTAEHT TOJDKEH YMETh IPUMEHSATh METO/IBI CHCTEMHOTO ITOIX0/1a M KPUTHIECKOTO aHAIN3a PH
pa3paboTKe cTpaTerHy UCCIEA0BATENILCKUX PA0OT MPU POBEICHUU HAYIHBIX UCCIEIOBAHUI

VK-1.3: Braoemws memooono2ueti CucmemHo20 4 KpUmu4ecko20 aHaniu3d npooiemMHux cumyayuil,; Memooukamy nOCIMaHo8KuU Yeiu,
onpeoenenust cnocobos ee 0OCMUdNCEHUs, pa3padbomKu cmpameuil Oetucmeuti

PeByJ’ILTaTLI O6y‘{€HI/I$[3 CTyI(CHT JIOJKEH BJIaJIETh METOJI0JI0THEHN BLI60pa HaIlpaBJICHUS U IJIaHA HUCCIICAOBAaHUM J1 3(1)(1)€KTI/IBHOFO
HCIIOJIB30BaHUA HAYYHBIX PECYPCOB HCO6XO,HI/IMBIX IIJIST TOCTHOKCHUS OCHOBHOM I[ETH MCCIIEIOBaHUH

ITK-1: Cnoco0eH corjiacoBbIBaTh padoTy IPOU3BOACTBECHHBIX N10Pa3/ie/eHUI 110 BLINYCKY METH3HOIl NPOAYKIIUH




IIK-1.1: Ananuzupyem usmenenue noxasameneti MexHOI02UYECKUX NPoYeccos8 NPOoUu3800CHEd Memu3Hol npooyKyuu

PesynbraTel 00ydenus: CTyJeHT AOJDKEH 3HATh METO/IBI aHaJH3a U 00paObOTKU NTaHHBIX TP MPOBEACHUH UCCIIEIOBAaHUN TI0 OLIEHKE
SIBJICHH TIPOTEKAIOLIMX BO BPeMs Pa3IMYHBIX CTaauii (BbUIABKA, Pa3JIMBKa, 3aTBEpACBaHUE, 00pabOTKa TaBICHUEM, TEPMUYCCKAsT
00paboTKa) METATYPrHYECKHUX MPOIECCOB. BEIONPATh KPUTEPUU ISl OIICHKU OTACIHHOTO H COBMECTHOTO BIIHSIHUS
METAJUTYPrHYECKUX (PaKTOPOB Ha OOBEKT UCCIIETOBAHUS

IIK-1.2: Oyenusaem xauecmeo Memu3HOU nPOOYKyulu Ha CMAOUAX MEXHOIO2UYECKO20 Npoyeccd U 20Mosol NPOOYKYUU

Pe3ynbTaThl 00y4eHHs: HA OCHOBAaHUH HUCCIIEIOBAHUS M PACCUETOB MPH OLCHKKE SBICHHUM, POTEKAIINX B TBEPAO-KUIKOM, a TAKKE
B TBEPAOM COCTOSIHHUSIX CTYACHT JIOJDKEH 3HATH IPUYMHBI OTKIOHEHHUS OT TEXHOIOTHYCKHX PEKUMOB IIPH MPOTECKAHHU
MEHAJUIPYTHYSCKUX IPOLIECCOB HA BCED dTAallaX METAJUIyPrHYYeCKHX MepeaesioB (3aTBepACBaHus, ropsyas aehopmarys,
TepMHIYeCcKass/XUMHKOTepMIUIecKas 00paboTka)

IIK-1.3: Braoeem 3HanuaMu meopemuyeckux OCHO8 U MexHoI02UlU NPOYeccos Npou3eo0Ccmsed MemusHoU npooyKyuu

PesynbraTs! 00yuenns: CTyIeHT TOIDKEH YMETh HCIIOIB30BaTh CYIIECTBYIOMNE 3HAHHS 110 OIIEHKE METAITYyPIrHYECKUX IIPOIIECCOB H
SIBJICHUH TIPH HUX MTPOTEKAIOIIUX, [UIS MOBBIIICHUS () (EKTUBHOCTH OCHOBHBIX (BBIIIABKA, PA3IIHBKa, 00pabOTKa JaBICHHEM) H
BCIIOMOTATENBHBIX (TePMHUYECKas/XUMUKOTEpMHUUECKast 00paboTKa) NPOIECCOB METaLTypPrUieCKUX POU3BOICTB

IIK-2: CnocodeH ynpaBJsiTh pa3BUTHEM KY3HEUHO-IIPECCOBOT0 MPOM3BO/ICTBA

1IK-2.1: Ananuzupyem nepedogvie Memoovl WmMamMnoeKu oemanet

PeSyJ’IBTaTH O6y‘{€HI/IﬂZ CTYACHT AOJUKCH 3HATH SABJIACHUSA, IIPOTCKAIOIINE IPU NEPEXOAEC cTayeit u3 KHUIOKOT'0 B TBEPAOC COCTOSAHUE, a
TAKXXC B TBEPJAOM COCTOSAHUU U BIMAHUEC HOHy‘{aeMOﬁ CTPYKTYPhI Ha (1)I/I3I/IKO-XI/IMI/I‘I€CKCI/I M MEXaWdeCcKHue CBOMCTBA

IIK-2.2: Oyenusaem 3¢hpexmusHocms npouso0Ccmead HO8oU NPOOYKYUY 8 COOMEEMCMEuY ¢ mpebosanuamu nompeoumens

Pe3ynpraTel 00y4YeHUS: CTYACHT JOJDKEH 3HATh U YMETh BEIOMpATh 3HAYMMBIE 3aBUCMUOCTH TIPH 00paboTKe pe3yIbTaToB
SKCIIEPUMEHTOB, YMETh COCTAaBIIATh MHOTO()aKTOOPHBIH IIJIaH MPOBEICHUS SKCIIEPUMEHTOB, OIICHBATh aJKBATHOCTH MOTY4YCHHON
MOJIENIU TTOcIie 00pabOTKH JaHHBIX Pe3yJbTaTOB SKCIIEAPUMEHTOB. YMETh BBIOMpAT He00X0anuMoe 000pyAOBaHHE AT MOJICUETa U
OLICHKH MaKpO- 1 MUKPOCTPYKTYpP METAJJIOB U CILIABOB B JINTOM, JIe()OPMUPOBAHHOM M TEPMOOOPAOOTAHHOM COCTOSIHHSX

IIK-2.3: Braoeem cnocobrocmuio pazpabamueiéams npeoniodiceHus no MOOePHU3AYUYU MeXHOI02UUeCKo20 npoyecca u 060pyo0o8anus

Pe3ynbraTsl 00y4eHUs: HA OCHOBaHWH JAHHBIX, ITOJYYEHHBIX BO BPEMsl IIPOBEACHHUS NCCIIEI0BAHNI SBICHUH, IPOTEKAIOIHUX IIPH
METaTyprHYeCKUX IPOoIieccax MOIyYeHHs CTaleH 1 CIUIaBOB, CTYACHT JOIDKECH YMETh BBIBIIATH IIPHYHMHEI IIOJTyYeHHUS Ne(eKTOB B
IUTOM, Ae(hOPMHUPOBAHHOM U TePMOOOPAOOTAHHOM COCTOSHHUSAX.

MK-3: CnocoGen pa3paGoTaTh HOBbIE METOTUKH H3MEPEHHS MOKAa3aTe el Ka4ecTBa NMPOAYKIUH KY3HEUHO-IITAMIIOBOYHOTO
MPOU3BOICTBA

I1IK-3.1: Ananusupyem 603MOAICHOCHU NOBBIULEHUS IPDEKMUBGHOCU KY3HEUHO-UWUMAMNOBOUHO20 NPOU3BOOCMEA

PesynbraThl 00y4eHHUsI: IPOBOANTH MHOTO(AKTOPHBIN aHATIN3, OTYYSHHBIX JaHHBIX C IEJIBIO BHIBICHHS CTATUCTHYECKH 3HAYMMBIX
1 TOCTOBCPHBIX SaBI/ICHOMTeﬁ, OMUCBHIBAIOIINX BIIMHANC U3MEHACMBIX ITapaMETPPB TEXHOJIOTHUICCKUX ITPOYCCOB IIPH NMOJTYUYCHUN U
00paboTKe CTaje U CIIaBoOB

IIK-3.2: Oyenusaem 603MOACHOCMb NOGLIULEHUSL NPOU3EOOUMETIbHOCIU MPYOd, CHUNCEHUsL 3ampam U HOGbIULEHUsL Ka1ecmed
NPOOYKYUY nymem OnmuMU3ayuu U COBEPUEHCTNBOBAHUS MEXHOL02UL KOBKU U WMAMNOBKU HA OeUCmBYIoueM KY3HEeUHO-
WMamno8ouHomM 0bopy0o8aHuU

Pe3ym)TaT1)1 06y‘leHI/I$[Z HCIIOJIB30BaTh CTATUTCUYKCCKHU 06pa60TaHHI)Ie OAaHHBIC PE3YJIBTATOB I/ICCJIGIIOBaHI/Iﬁ, a4 TaKXXC MOJTYYCHHBIC
3aBUCHUMOCTHU IJIA 3(1)(1)6KTI/IBHOFO BO3HeﬁCTBHﬂ Ha MpoUECChl, MOJYUCHUA MEATJIJIOB U CIIJIaBOB.

IIK-3.3: Bradeem cnocobamu opeanuzayuu 0nblmelxpa60m 0151 NOBLIULEHUS. KAYeCMBA NOKOBOK U CHUMNCEHUS] MEMAJIOEMKOCMU
KY3HEYHO-Uulmamnoeo4Hoco npou360()cm8a

Pe3ynbraThl 00y4eHUs: CTYJEHT NOJDKCH BIAJETh HABBIKAMH YIIPBJICHUS KaU€CTBOM IIPH IIOJY4YE€HUH MEATIUIOB CILIABOB HAa CTAINAX
3aTBpeeBaHus, 00pabOTKH TaBlICHeM, IPOMEKYTOUHOH M OKHOYATEITFHOW TEPMUIECKOi 000paboTOK

IIK-4: Cnnocoden OPraHu30BaTb U KOHTPOJUPOBATH PACYETHI H UCC/ICIOBAHUSA 110 BHECIPCHUI0 HOBBIX TEXHOJOTHYCCKUX
nmpoueccoB KOBKM U HITAMIIOBKH, NOATOTOBKY IMMNPOU3BOACTBA K BHEAPECHUIO HOBO#H TEXHUKH U TEXHOJOIHH

IIK-4.1: AHaﬂusupyem COCMOARUE KOHmpOoJiid kadvecmea u ucnvimanuil Ha KY3HEYHO-UMAMNOBOYHOM npou3eo<)cmge

PesynpraThl 00yueHUS: CTYIEHT JOIDKEH YMETh KOPPEKTUPOBATH TEXHOIOTHUECKHE NPOIECCH IPHU MONyYeHUH U3Aenuil u3
MaTepHaJIOB K KOTOPBIM IPEABSIBISIOTCS COOTBETBYIONIME TPeOOBaHNUS MO (PU3NKO-XUMHYECKUM U MEXaHHMYECKHM CBOHCTBAM.

IIK-4.2: Oyenusaem nompeOHOCMU Ky3HEYHO-UWMAMIOB0YHO20 NPOUZBOOCHBA 8 HOBbIX MEMOOUKAX, MemOoOax U cpedcmseax
KOHMpPOA

Pe3ynbraTel 00y4deHuUs: CTYACHT NOJDKEH 3HATD SBICHUS, TPOTEAKIONIUE B CTAJISIX U CIUTABaX PAa3IMYHOTO XHMHUYECKOTO COCTaBa B
TBEPAOM U JKUJKO-TBEPAOM COCTAHHUSAX, & TAKKE OLIEHUBATh K KaM BUJaM HEOJHOPOAHOCTEN U B KAKOW CTENIEHU NIPUBOIUT
MPOTEKAHUS ATUX SBICHUN

ITK-4.3: Braoeem 3nanuem codepafcauu;l MEexXHOJIo2UYeCKUX npoyeccoe KO6KU U mamnoeKu, peaiu3yemvplx 6 opcanuzayuu

Pe3ynbTaThl 00y4eHUs: TOHKEH YMETh COCTABNIATh apryMEHTHPOBAHHBIN TIaH MPOBEACHUS HCCIIC0BAaHHA, HA OCHOBAaHUH KOTPOTO
BBIOUpPATh HEOMOXOIUMBIE METOIMKH TIPOBEICHNUS UCCIIEIOBATEIILCKUX PA0OT MPH MOIyUYSHHH CTAJIeH U CIIAIOBOB C N3MHEHEHHBIM
KOMILICKCOM CBOMCTB




