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1. HEJIX OCBOEHUA

1.1 | Cucremaru3anus, pacIIUpeHNE U 3aKpeIUIeHHe MPpo(ecCHOHaTBHBIX 3HAHUH W YMEHUI BBIIIOIHATH NCCIEI0BATEIBCKHE
pabotsr;

1.2 | Co3naHue yCIOBHH [T CAMOCTOSTENBHON HAyYHO-HCCIIEN0BATENbCKON pabOTHL.

1.3 | Pa3BuTHE TBOPYECKUX CIIOCOOHOCTEH O0YYArOIIIXCS

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Bnox OIT: B2.B

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 |KypcoBas Hay4HO-HCCIeI0BaTENbCKas paboTa (dacThb 1)

2.1.2 |IIpou3BojacTBEHHAs PAKTHKA

2.1.3 | Merozpl UCCIIEOBAaHUSI MAaTEPHAJIOB U ITPOLIECCOB

2.1.4 [ Merponorus, cTaHAAPTU3AIMUS, CEPTUDUKAIINS

2.1.5 | OcHOBHI TeOpuHU 00PAOOTKH METAJIIOB JJABJICHUEM

2.1.6  |I[InanupoBaHUe HKCIEPUMEHTA

2.1.7 | Teopust 06pabOTKH METAIIOB AaBJICHUEM

2.1.8 | Dxonomuka

2.1.9 | Teopus BeposSTHOCTEH U MaTeMaTHYECKasi CTAaTUCTHKA

2.1.10 |MaremaTuka

2.1.11 | ®usuka

2.1.12 | WudopmaTuka

2.1.13 | Xumus

2.1.14 | AHanuTHdeckas TeOMETPHUS U BEKTOpHAs anredpa

2.1.15 | OcHOBBI MPOM3BOACTBA COPTOBOT'O IMPOKaTa

2.1.16 | TexHonOruM NMPOMU3BOACTBA COPTOBOTO MPOKaTa

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIY/Is1) HEOOX0IUMO KaK
NpeanecTByIee:

2.2.1 |KypcoBas Hay4HO-HCCIeI0BATENbCKas paboTa (d4acThb 3)

222 HoBsle TexHOMOTHUECKHUE PCUICHUA B METAJUTYPIrudCCKUX Ipo1eccax

2.2.3 | HoBble TeXHONOrMYECKUE PEIICHHUS B TIpolieccaXx 00pabOTKU METAIIJIOB AaBICHUEM

2.2.4 |IloaroroBka K MpOILEIype 3alIXThI U 3alIUTa BBITYCKHON KBadH(pUKaMOHHON paboThl

2.2.5 |IIpegnumnioMHas MpaKTHKa

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIIUSIMU

ITIK-6: Crioco6eH 000CHOBAHHO BLIOMPATH U HCI0JIb30BATh HOBbIE M (POBbIE TEXHOJIOTHH ISl NOBBILICHUS
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYeHHS YePHBIX MeTALI0B

3HaThb:

ITK-6-31 Metonpl, cpencTBa M MPHUEMBI HCIIONB30BaHHS IIU(POBBIX TEXHOIOTHH TIPH PeaTH3anii IMITHPHISCKUX UCCIETOBaHIN B
npoecCHOHATBHON IeSITEeIbHOCTU

OIIK-4: CnocoGeH npoBoIUTHL U3MepeHHs U Ha0aroeHus B cdepe npodecCHOHAILHOM e TeIbHOCTH, 00padaThIBaTh U
NPEACTABJIATH IKCIIEPUMEHTAIbLHbIE JaHHbIe

3HaTh:

OIIK-4-31 Metoxns! n3mepeHus GU3NIECKUX, XUMUYECKUX U TEXHOIOTHYECKUX IPOIIECCOB

ITK-4: Crioco0eH BBINOJHIATH OTeIbHbIE 3TANBI HAYYHO-HCC/Ie10BATEIbCKUX U IKCIEPUMEHTAIbHBIX PadoT B 00J1aCTH
00padoOTKH MeTAJJIOB 1aBJIECHHEM

3HaTh:

[1K-4-31 Metozns!l Hccnen0BaHNS U UIAHUPOBAHHS HAYYHOTO IKCIIEPUMEHTa

OIIK-5: CnocoGeH peiaTe HAYYHO-UCCJIET0BATEbCKHE 3a1a9d MPH OCYIIECTBJIEHHH MPO(ecCHOHATBHOI NesITeTHHOCTH ¢
NpUMeHeHNeM COBPeMEeHHBIX HH(OPMAIHOHHBIX TEXHOJIOTHI U MPUKJIATHBIX allMIAPAaTHO-NPOTPAMMHBIX CPEACTB,
OCYIIeCTBJIATH MOAeJHPOBAaHNE, AHAIN3 M IKCIIEPUMEHTHI B 1IeJIX MTPOBedeHH 1eTAILHOI0 HCCIeOBAHMS ISl pelleHus
3a/1a4 B Npo¢ecCHOHAIBLHOI 00J1acTH

3HaTh:




OIIK-5-31 MeTtonbl MOAenUpOBaHUS PU3HYECKUX, XUMUYECKAX U TEXHOJIOTHUECKUX MPOLIECCOB

YK-2: CriocodeH coOMpaTh H HHTEPIPETHPOBATH JaHHbIE H ONPeAeIsATH KPYr 3a1a4 B paMKaX MOCTABJIEHHOIl e,
BBIOHPATH ONITHMAJIBHBIE CIIOCOOBI PelIeHHsI, HCXOAs U3 AelCTBYIOIINX MPABOBBIX HOPM, HMEIOLIUXCS PeCYpCOB
OrpaHH4YeHHUil, yMeHHe 000CHOBBIBATH MPUHSATHIE PelleHUs

3HaTb:

YK-2-31 TeopeTrueckrie OCHOBBI U OCOOCHHOCTH WH)KEHEPHOTO TBOPUECTBA M HAYYHO-HCCIICA0BATEIBCKOM S TETBHOCTH

YK-1: CniocodeH ocyniecTBJISTh NOHCK, KPUTHYECKUH aHAJIM3 U CMHTe3 HH(pOpManHi, yMEHHe aHAJIM3HPOBATh IIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIH TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

YK-1-31 Metozsl, cpeacTBa U mpueMsl ucroiab3oBanHus ¢jdhtvtyys[ TeXHONOrui NpH peanTu3anuy YMIUPHIECKUX UCCIECTOBAHIN B
HpoQeCCHOHANBHON 1eITeTbHOCTH

YMerhb:

VK-1-VY1 IIpoBomuTh 3KCIIepIMEHTANBHBIC UCCICIOBAHHS B IPOYECCHOHANBHON A TEIbHOCTH

OIIK-5: Cnoco0eH pemiaTh Hay4YHO-MCCJIE0BATEIbCKIE 32Ja41 NPHU 0CYLIECTBJIEHUH NMPO¢ecCHOHAIBLHOM TeATeJIbHOCTH C
NpHMeHeHHEeM COBPEMEHHbIX MH(POPMALUOHHBIX TEXHOJIOTUH U NPHUKJ/IAJHBIX allIaPATHO-NIPOrPAMMHBIX CPE/ACTB,
OCYLIECTBJISAAITH MO/IeJIMPOBAHME, AHAJIM3 M IKCIIEPUMEHTHI B 1eJISIX MPOBeIeHHUsI 1eTATbHOI0 UCCIeJ0BAHUS /ISl pellIeHus]
3a7a4 B Npo¢ecCHOHAIbHOI 00J1aCTH

YMmerb:

OIIK-5-Y1 IIpuMeHATh METOABI MOIEIUPOBAHUS PU3HUECKIX, XUMUYECKUX U TEXHOIOTMYECKUX MPOLIECCOB Ha MPAKTUKE

IK-4: CiocoGeH BHIOJIHATH OTAeJIbHbBIE 3TANBI HAYYHO-HCCIeI0BATEIbCKHX H IKCIIEPIMEHTAIBHBIX padoT B 001acTH
00padoTKU MeTAJJIOB 1aBJIECHHEM

YMerhb:

[TIK-4-Y1 IInanupoBaTh ¥ BBITIOIHATH HAYYHBIN SKCIIEPUMEHT

YK-2: Cnioco0eH co0MpaTh U HHTEPNPETHPOBATH JaHHBIE U ONPeIeJsITh KPYr 3a71a4 B paMKaX MOCTaBJIeHHOMH 1eJIH,
Bl)lﬁl/lpaTb ONTHMAJILHBIE CIIOCOODbI peuieHusi, uCXoasl u3 ﬂEﬁCTByIOH_lPIX MPaBOBbLIX HOPM, UMECKOIIIUXCH PECYPCOB U
OrpaHHveHHii, yMeHHe 000CHOBBIBATH IPUHSATHIE PelleHUs

YMmerb:

VK-2-V1 Ananu3upoBaTh pe3yabTaThl TEXHOIOIMYECKUX IIPOLIECCOB IIPOU3BOICTBA YEPHBIX METAIIIOB

IIK-6: CriocodeH 000CHOBAHHO BHIOMPATH U UCMOJIL30BATH HOBBIE HH(POBBIE TEXHOJIOTHU J1JIsl NOBBILIEHUSI
3¢ eKTHBHOCTH MPOLECCOB MOJIYIeHHST YePHBIX METAJJIOB

YMmerb:

[IK-6-¥1 IIpoBOoANTH SKCIIEPUMEHTATBHBIE HCCIEJOBAHUS B IPO(ECCHOHANBHON JeATEIPHOCTH C UCIOJIb30BaHUEM I (PPOBBIX
TEXHOJIOTHI

OIIK-4: CnocoGeH npoBOIUTH U3MepeHHs1 M HaOMo1eHus1 B cepe npodeccHOHATBLHOM 1eATeIbHOCTH, 00padaThIBaTh U
MPeACTABJIATH IKCIIEPHMEHTAIbHbIE TaHHbIE

YMmerb:

OIIK-4-V1 [IpuMeHsATh METObI U3MEpPEHUS PU3UUCCKUX, XUMAYCCKHX U TEXHOJOTHYECKUX MPOIECCOB HA MPAKTHUKE

IIK-6: Cnioco0eH 000CHOBAHHO BbIOUPATH M MCMOJIb30BATH HOBbIE HU(POBBIE TEXHOJIOTHH /1JI51 TOBbIIIEHUS
3($eKTHBHOCTH NMPOLECCOB MOJTYyYeHUS] YePHBIX METAJIOB

Baanernb:

ITK-6-B1 HaBblkaMu npoBeeHHs SIKCIICPIMEHTOB M aHAJTN3a Pe3yJIbTaTOB C UCIIOIb30BAHUEM ITU(PPOBBIX TEXHOIOTHIA

IIK-4: Crioco0eH BBINOJHATH OT/AEJbHbIE 3TANbI HAYYHO-MCCJIEA0BATEILCKHX H IKCIIEPUMEHTAJIbHBIX PadoT B 00J1acTH
00padoTKU METAJIOB IaBJIeHHEM

Baanernb:

[MK-4-B1 Metonamu 00pabOTKH pe3yIbTaTOB HAYYHOTO SKCIIEPUMEHTA

YK-2: CriocodeH co0MpaTh U HHTEPNPETHPOBATHL JAHHbIE U ONPeeJSITh KPYT 32/1a4 B PAMKAaX MOCTABJICHHOH 1eJH,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PellIeH ST, MCXOAs U3 1eliCTBYIOIINX NPABOBBIX HOPM, HMEIOLUXCSl PeCypcoB 1
OrpaHNYeHuii, yMeHHe 000CHOBBIBATH NPHHATHIE PELICHUSs

Baagern:

VK-2-B1 Meroaamu miaHApOBaHUS U BBIMOIHEHUSI HAYYHOTO KCIIEPUMEHTa




YK-1: CniocodeH ocyniecTBJISITh NOUCK, KPUTHYECKUH aHAJIM3 U CHHTe3 HH(pOopManyH, yMeHHe aHAJIM3HPOBATh IIPoLecChl H
CHCTEMBI € HCIIOJIb30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKUX, BBIYHCIUTEILHBIX H IKCIIEPUMEHTAJIbHBIX METO/I0B,
NMPHMEHSITh CHCTEMHBII1 MOAX0/ /ISl pellieHNHsI MOCTABJIEHHBIX 32124

Baagern:

VYK-1-B1 HaBbikaMu npoBeieHHsI SKCIIEPUMEHTOB M aHAJIN3a Pe3yIbTaToB

OIIK-5: Cnoco0eH pemiaTb Hay4HO-HCC/IeI0BATebCKUE 3a1a4H NIPH OCYIecTBJIeHUH NMPO(deccHOHATbHOM AesiTeJIbHOCTH C
NpUMeHeHNeM COBPeMEeHHBIX HH(OPMALIMOHHBIX TeXHOJIOTHI U MPUKJIATHBIX allaPpaTHO-NPOIPAMMHBIX CPEACTB,
OCYIeCTBJIATH MOACJHPOBAHNE, AHAIN3 M IKCIIEPHMEHTHI B LieJIAX NPOBeACHHS 1eTaJbHOro HccaeJ0BAHMS /I pelleHus
3aa4 B npodeccuoHaJbLHOI 001acTH

Baanernb:

OIIK-5-B1 MeTtomamu OI[eHKH JOCTOBEPHOCTH U BOCHIPOU3BOAUMOCTH PE3yIbTaTOB MOAEIUPOBAHHS (PH3HIECKUX, XHMHUUCCKAX U
TEXHOJIOTHYECKUX MPOIIECCOB

OIIK-4: CnocoGeH NpoBOAMTHL U3MepeHHs U Ha0I101eHns B cepe npodeccnoHAILHOI AeaTeIbHOCTH, 00padaThIBATh H
MPeACTABJIATH IKCIIEPUMEHTAIbHbIE TAaHHbIE

Baangern:

OIIK-4-B1 Meronamu OLIEHKH TOCTOBEPHOCTH PE3YIIbTATOB MU3MEPEHHS (PU3NIECKUX, XUMHUUECKUX M TEXHOJIOTHYECKUX MPOIIECCOB

4. CTPYKTYPA U COAEP)KAHUE

Kox Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H 3. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pa3gen 1. BBenenue B
HAY4YHO-
HCCJIeI0BATEbCKYIO
AesiITeIbHOCTD
1.1 DopMyIUpPOBKA LIEJU U 3a1a4 7 2 YK-1-31 YK-1- | JI1.1J12.1J13. KM1 P1
KHUWP, nanucanue miuaHa Y1 VK-1-Bl 1
BBITIOJTHEHUS paOOTHI, VK-2-31 YK-2- 21922 323
corjiacoBaHue ¢ VY1 VK-2-Bl
pykoBoaurenem. /Cp/ OITK-4-31
OIIK-4-V1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
4-31 TIK-4-V1
[IK-4-B1 TIK-6
-31 [IK-6-VY1
[K-6-B1
Pa3nen 2. BoinoJjiHenue
KYpPCOBOiIl HAYYHO-
HCCIeJ0BATeNbCKOM
padoThI HA Temy:
"CoBepiieHCTBOBAHHE
TeXHUKH M TeXHOJIOTHU
MeTaJLIypru4ecKoro
npousBoacTa'
2.1 [TocranoBka 3ajaun Hay4yHO- 7 4 VYK-1-31 YK-1- JI1.1J13.1 KMI1 P1
HCCIIeI0BATEIbCON Y1 YK-1-B1 213253
pabotsr /Cp/ VYK-2-31 YK-2-
VY1 YK-2-Bl
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
4-31 TIK-4-Y1
[IK-4-B1 IIK-6
-31 [IK-6-Y1
[TK-6-B1




2.2

Brimonaenue
aHAJTUTHYECKOro 0030pa
JUTEPATyPHI IO TEME
uccnenosanus /Cp/

34

YK-1-31 YK-1-
V1 VK-1-B1
VK-2-31 VK-2-
V1 VK-2-Bl
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
4-31 [IK-4-V1
[1K-4-B1 IIK-6
-31 TIK-6-VY1
[1IK-6-B1

JI1.1J13.1
013233

KM1

P1

23

IInanupoBanue u
OpraHu3ays SKCIepHMEHTa.
O6pabotka pe3ynbraTos. /Cp/

34

VYK-1-31 VK-1-
V1 VK-1-Bl
VK-2-31 VK-2-
Y1 VK-2-Bl
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-Y1
OIIK-5-B1 IIK-
4-31 IIK-4-V1
I1K-4-B1 IIK-6
-31 TIK-6-Y1
[IK-6-B1

JI1.1J13.1
0103233

KM1

P1

2.4

Hanucanue oryera no
Hay4YHO-UCCIIE0BATEIbCKON
pabore, 3amura padotsl /Cp/

34

VK-1-31 VK-1-
V1 VK-1-Bl
YK-2-31 YK-2-
V1 VK-2-Bl
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1
OIIK-5-31
OIIK-5-V1
OIIK-5-B1 IIK-
4-31 [IK-4-V1
[1IK-4-B1 IIK-6
-31 TIK-6-Y'1
I1K-6-B1

JI1.1J12.1J13.

1
013233

KMI1

P1




