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1. llesu u 3212494 AU CIUILIHHBI

- OTO OLICHKA COBPEMEHHOI'0 COCTOSIHUE IIPOU3BOACTBA YEPHBIX, LIBETHBIX U PEIKUX
METaJUIOB. 3a/lad4aMu Kypca SBIIIOTCS: CUCTEMATU3alus 3HAaHUM, NPUOOPETEHHBIX MPU
U3YYEHHH €CTECTBEHHO-HAYUHbIX, 00IIenpo(heCCHOHATBHBIX U CIIEUUAIbHbBIX TUCHUIIINH
IIPUMEHHTEINIBHO K OLIEHKE POJIM METAJUTYPTHH KaK OTPACIU ITPOU3BOACTBA U KAK HAYKH O
METaJIJIaX; KPUTUYECKAN aHAIN3 COBPEMEHHOI'O COCTOSHHS METAIITYPTrUY€CKOrO
IPOM3BOJICTBA, BO3MOXKHBIX HAIIPaBICHUH €ro pa3BUTHUS Ha 0a3€ HOBBIX JOCTHKEHUN HAayK
O CTPYKTYypE MaTepHUH U PEBPALIECHUAX BEIIECTBA.

Kparkoe cogepkaHue TUCHMIITIMHBI

O0630p CyIIECTBYIONIMX B HACTOSAIIEE BpEeMsI POU3BOJICTB YEPHBIX, PEIKUX U IIBETHBIX
METaJIJIOB, (heppPOCIIIaBOB, HAHOKPUCTAUIMYECKUX MAaTepraioB, MOHOKPUCTAILIOB.
CrutaBel 11 aerupoBaHusi, MoauuirpoBanus, P3M, IBETHBIX U TSKEIbIX METAILIOB.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemsble pe3yabTarsl
oOyuenus no aucuurinae (3YHer)

OIIK-12 crtocoOHOCTBIO U TOTOBHOCTBIO
y4acTBOBATh B MPOBEJCHUN TEXHOJIOTHIECKHUX
AKCIIEPUMEHTOB, OCYIIECTBIIATh TEXHOIOTUUECKUI
KOHTPOJIb TIPU MTPOU3BOICTBE MAaTEPUAJIOB U
H3eTIHNi

3HAThH:TEXHOJIOTMYECKUI KOHTPOJIb IPU
[IPOU3BOJCTBE MATEPUATIOB U U3CIINN

YMETh:y4acTBOBATh B IIPOBEICHUU
TCXHOJIOT'MYCCKUX SKCIICPUMEHTOB, OCYHICCTBIIATH
TEXHOJIOTHYECKUI KOHTPOJIb IIPYA IIPOU3BOJICTBE
MaTEpPHUAJIOB U U3JEIUI

Bianers:

OIIK-5 cmocoGHOCTBIO U TOTOBHOCTBIO
MCTIOJIB30BaTh Ha MPAKTHKE HHTETPUPOBAHHEIC
3HAHUS €CTECTBEHHOHAYYHBIX, OOLINX
npodeccuoHaNbHO-OPUEHTUPYIOIIUX U
CTEeUUANbHBIX JUCIUIUINH I HOHUMaHUs polsieM
Pa3BUTHS MaTEPHAIIOBEICHNS, YMECHHE BBIIBUTATH U
pean30BbIBaTh HA MPAKTHKE HOBBIE
BBICOKOA((EKTUBHBIE TEXHOIOTHH

3HATh:€CTECTBEHHOHAYYHbIE, 00IITHE
npodeccroHaTbHO-OPUECHTUPYIOMINE U
CHEIAIbHBIE OCHOBBI JUIsS MIOHUMAHUS TPOOIIeM
PA3BUTHA MaTCPUAJIOBEACHUA

YMGTLZBI)II[BI/IFaTI) " pC€ajin30BbIBATH HA MMPAKTHUKC
HOBBIC BBICOKOS(I)Q)CKTI/IBHBIC TCEXHOJIOI'NH1

Bianers:

OIIK-13 crtocoOHOCTBIO X TOTOBHOCTEIO
y4acTBOBaTh B CEpTU(PUKALIMU MAaTEPHAJIOB,
1o1y(haObpUKaTOB, U3CITUI U TEXHOIOTHICCKUX
IPOIIECCOB MX M3TOTOBICHHS

3Harh:O cepTuduKanuu MaTepuaios,
nonyhaOpuKaToB, U3AETUI U TEXHOIOTHYECKUX
MPOLIECCOB MX U3TOTOBJICHUS

YMETh:y4acTBOBATh B CEPTU(UKAIIUN MAaTEPHAIIOB,
nonyhaOpuKaToB, U3AETUI U TEXHOJIOTHYECKUX
POLIECCOB UX U3TOTOBICHUS

Bianers:

[1K-2.2 3nanneM PU3UKO-XUMHYECKUX OCHOB
CO3JaHHd HOBBIX MCTAJUIMYCCKUX MATCPHUAJIOB C
3a/IaHHBIMU CBOMCTBAMM U HOBBIX TEXHOJIOTHUECKUX
MIPOLECCOB TEPMUYECKON, XUMUKOTEPMUUYECKON U
TEPMOMEXaHUIECKOM 00paboTKH

3HATh: (PU3UKO-XUMUYECKHE OCHOBBI TIOTYUYEHUS
HOBBIX MCTAJUIMYCCKUX MAaTCpHAJIOB C 3aJaHHBIMU
CBOMCTBaMHU; - PUBUKO-XUMHUUECKUE OCHOBBI HOBBIX
TEXHOJOTUYECKUX MPOLECCOB TEPMUUECKOM,
XUMHUKOTEPMUYIECKON U TEPMOMEXaHUYECKOM
00paboTKn

YMETh:IIPOBOIUTH PUZUKO-XUMUUECKUI aHATIN3
TEXHOJIOTHYECKHX IPOLIECCOB MOIYYEHHs] HOBBIX

HOBBIX MCTAJUIMYCCKUX MATCPHAJTIOB C 3aJaHHBIMU




CBOMCTBAMH M HOBBIX TEXHOJIOTHMYSCKUX mponcccon
TEPMUUYECKOM, XUMUKOTEPMHUYECKON 1
TEpPMOMEXaHUIECKO 00padoTKU

BHaHCTBZCHOCOGHOCTBIO MMPOBOJAUTH aHAJIN3
TCXHOJIOTMYCCKUX MPOUCCCOB IMOJTYYCHUA HOBBIX
MaTCPUaAJIOB.

OIIK-4 crtocOOHOCTBIO ¥ TOTOBHOCTEBIO BBIIOJIHATE
HOpPMaTHBHBIC TPEOOBaHMUs, 00CCIICUNBAOIINE
0€301acHOCTh TPOU3BOJICTBEHHON U
AKCILTYaTallHOHHOU JCSITEIbHOCTH

3HaTh:HOpMaTHBHbBIE TPeOOBaHMSI, 0OECTIEeUHBAIOIINE
0€301acHOCTh TPOU3BOJICTBEHHON U
DKCIUTYaTaIllHOHHOM e TEIIbHOCTH

'YMETh:BBITIOJIHATh HOPMaTHUBHBIC TPEOOBAHMS,
oOecIieunBarone 0e30MacHOCTh
MPOM3BOICTBEHHOM M AKCILTyaTallHOHHOM

eI TEIbHOCTH

Bianers:

OIIK-16 criocoOHOCTHIO ¥ TOTOBHOCTBIO
OpraHU30BBIBaTh PAOOTHI IO COBEPIIIEHCTBOBAHUIO,
MOZEPHHU3AINHY, YHU(PHUKAIIUN BBITYCKaeMBIX
U3JIEJHI, UX DJIEMEHTOB, Pa3padaTbiBaTh MPOCKTHI
CTaHJIAPTOB U CEPTH(PHUKATOB, IPOBOIUTH
cepTU(dHUKAIMIO MATEPHATIOB, TEXHOJIOTHIECKUX
MIPOIIECCOB M 00OPYIOBAHHMSI, yIaCTBOBATH B
MEPOIPUATHSX 10 CO3JAHUIO CUCTEMbI KaueCTBa

3HaTh:CrI0COOBI 110 COBEPIIEHCTBOBAHUIO,
MOJIEpHU3AIMH, YHU(DPHUKAIIMY BBITY CKA€MBbIX
W31ETIHNH, UX DJIEMEHTOB

YMeTh:pazpalbaTbIBaTh NPOEKTHI CTAHAAPTOB U
cepTu(uKaToB, MPOBOAUTH CEPTUPUKAIIIO
MaTepHuaoB, TEXHOJOTHYECKUX MPOLIECCOB U
000pyI0BaHNUsl, y4aCTBOBATH B MEPOIIPUSITUSX TIO
CO3/IaHUIO0 CUCTEMBI KaYeCTBA

Bnanerts:

OIIK-10 cnocoOHOCTBIO BEIOMpATH IPHOOPHI,
JATYUKA U 000PYIOBaHUE JIJIS TIPOBEICHUS
OKCIIEPUMEHTOB U PETUCTPALIUHU UX PE3YIIBTATOB

3HaTh:000pyI0OBAHUE IS IPOBEACHUS
HKCIIEPUMEHTOB

'YMETb: II0JIb30BaThCs O60pyI[OBaHI/ICM JJIA
IMPOBEACHUA DKCIICPUMEHTOB, BBI6I/IpaTL
MMOAXOAAIHNEC HpI/I60pBI JJI TIPOBCACHUSA
OKCIICPUMCHTA U PETUCTPALIUN PE3YJIIETATOB
OKCIICPUMCHTA

Bianers:

[1K-2.1 3HaHUEM CBSI3U MEXAY XUMUYECKUM U
(ha30BBIM COCTABOM, KPUCTAITMIECKOM CTPYKTYpPOI
Y CBOMCTBaMU METAJIJIOB U CILIABOB

3HaTh: CBA3b MEX/ly XUMUUYECKUM U (ha30BbIM
COCTaBOM, MEX1Yy KPUCTAIIINYECKON CTPYKTYpOH U
CBOMCTBAMM METAJUIOB U CILIABOB

YMETh: aHAJIM3UPOBATh OCHOBHBIE 3aKOHOMEPHOCTH
(a30BBIX PABHOBECHUI U KWHETUKH MIPEBPAILCHHUH B
MHOTOKOMIIOHEHTHBIX CHCTEMaX UX 3aBUCUMOCTH OT
COCTaBa CILIaBOB

BiiazieTs: HaBbIKaMU aHAJIM3a U IIPEICKA3aHUs
OCHOBHBIX 3aKOHOMEpHOCTEHN (ha30BbIX PaBHOBECHIA
U KMHETUKU IIPEBPALLECHU B MHOTOKOMIIOHEHTHBIX
CHUCTEMax

OIIK-18 crtocoOHOCTBIO H TOTOBHOCTBIO BECTH
aBTOPCKUU HA/I30p MPHU U3TOTOBICHUH, MOHTAXE,
HaJIaaKE, UCIIBITAHUAX U C1a4€ B 3KCHHyaTaHI/IIO

BBIMYCKAaeMbIX MaTepUasIoB U U3EIUN

3HATh:aBTOPCKUN HAA30p IPU U3TOTOBIIECHUH,
MOHTa)Ke, HaJlaJIKe, HCIIBITAHUSIX U c/1aue B
3Kcnnyaraumo BBIHyCKaeMI)IX MaTepI/IaJ'[OB 158
n3Ieaui

'YMETh:BECTH aBTOPCKUI HA/130p MPHU U3TOTOBJICHUH,
MOHTAXXEC, HAJIAAKC, UCIIBITAHUAX U CAAYC B
SKCIUTYaTalUIO BBITYCKae-MbIX MaTEPUAJIOB U
W3JIeani

Bianers:

[IK-2.3 ymMeHHneM co3/1aBaTh HOBbIE METAJUIMUECKUE
MaTepHaIbl C 3aJJaHHBIM YPOBHEM (DU3UIECCKHX,

3HaTLI(I)I/IBI/I‘-ICCKI/IC, MEXaHUYCCKHUE 1

OKCINTyaTallUOHHBIC CBOMCTBA Marcpualios; -




MECXaHUYCCKHUX, XUMHYCCKUX, TCXHOJIOTUYCCKHX U
OKCIITyaTallMOHHBIX CBOfICTB, C BBICOKUM YPOBHEM
X CTAOMJIBHOCTH

pa6OTOCHOCO6HOCTL MaTepUualioB B PA3JIMYHBIX
YCJIIOBUAX UX SKCIITyaTalluu,

'YMETB:ITPOrHO3UPOBATh PA0OTOCIIOCOOHOCTD
MaTepuaoB B Pa3INYHBIX YCIOBUAX UX
DKCILUTyaTalllu; - pa3padaTeiBaTh MPEIOKEHHS 110
CO3IaHUIO HOBBIX METAUTMYECKUX MAaTEPHAJIOB C
3aJaHHBIM YPOBHCM (1)H3PI'—ICCKI/IX, MECXaHUYCCKHUX,
XMMHUYECKUX, TEXHOJIOTUIECKHUX U
OKCIINTyaTallMOHHBIX CBOﬁCTB, C BBICOKMM YPOBHEM
MX CTaOMIBHOCTH.

BiasieTh: CriocOOHOCTHIO TIPOrHO3UPOBATH
paboToCrIOCOOHOCTH HOBBIX MaTepHajoB B
Pa3IMYHBIX YCIOBHSIX MX IKCILTyaTaIHH.

OIIK-11 cmocoOHOCTELIO M TOTOBHOCTBIO
pa3pabaThiBaTh TEXHOJIOTUIECKUH MpOIIeCC,
TEXHOJIOTHYECKYIO0 OCHACTKY, Pab0oUuyro
JOKYMEHTAUNIO, MapIIPyTHBIE U ONEPALMOHHEIE
TEXHOJIOTHUECKHE KapThI JISI N3TOTOBIICHUS HOBBIX
I/I3IIeJII/Iﬁ n3 HepCHeKTI/IBHBIX MaTepI/IaJIOB

3HATh:TEXHOJIOTHYECKHI MPOIIECC,
TEXHOJIOTHYECKYIO OCHACTKY, Pab0ouyro
TOKYMEHTAIUIO, MapIIPyTHLIE U ONEPALOHHBIE
TEXHOJIOTUYECKUE KAPThI JIsl U3TOTOBJICHUSI HOBBIX
1/13)1em/1171 n3 HepCHeKTI/IBHI)IX MaTepI/IaJ'IOB

'YMeTh:pa3zpaldaTbiBaTh TEXHOJIOTMUECKUII Mpoliecc,
TEXHOJIOTMUYECKYIO OCHACTKY, pabouyo
TOKYMEHTAIUIO, MapIIPYTHLIE U ONEPALOHHBIE
TEXHOJIOTMUECKHE KapThI JJI1 N3TOTOBIIEHUS HOBBIX
H3I[€J'IPII>1 N3 MICPCIICKTUBHBLIX MAaTCPUATIOB

Bianers:

OI1K-14 cnocoOHOCTBIO M TOTOBHOCTBIO OII€HUBATh
WHBECTHUITMOHHBIC PUCKH MPU peaTH3aIlIN
WHHOBAIIMOHHBIX MaTEPHATIOBETUCCKUX U

KOHCTPYKTOPCKO-TEXHOJIOTHYECKHUX MTPOCKTOB 1
BHE/IPEHUU TIEPCIIEKTUBHBIX MaTepHAIOB U
TEXHOJOT UM

3HaTh: MHBECTUIIMOHHBIE PUCKHU TIPU peasin3aliuu
WHHOBAIMOHHBIX MaTepHaIoBEIYECKUX U
KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX IPOECKTOB U
BHEIPEHUH NIEPCIIEKTUBHBIX MAaTEPUAIIOB U
TEXHOJOTHI

'YMETB:OLIEHUBATh NHBECTULIMOHHBIE PUCKU IIPU
[pean3ali THHOBAIIMOHHBIX MATEPUAJIOBEIYECKHUX
Y KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX MPOEKTOB U
BHEIPEHUU NIEPCIIEKTUBHBIX MAaTEPUAIIOB U
TEXHOJOT U

Bianers:

OIIK-1 crtocoOHOCTBIO K TOTOBHOCTEIO
TeopeTI/I‘-ICCKI/I 06OCHOBI>IB3TB nu OHTI/IMI/ISI/IpOBaTI)
TEXHOJIOTUYECKHE MPOLIECCHI MOTYYCHUS
HepCHeKTI/IBHI)IX MaTepI/IaJ'IOB 158 HpOI/ISBO)ICTBO nu3
HUX HOBBIX U3EIUI C YIETOM MOCIEeICTBUN AJIs
00I111eCTBa, DKOHOMHKHU U DKOJIOTUH

3HATH:TEXHOJIOTHYECKHE MTPOLIECCHI MOy YCHHS
HepCHGKTI/IBHI)IX MaTepI/IaJIOB 158 HpOI/I3BOZ[CTBO nu3
HUX HOBBIX M3JICIUH C YUETOM MOCIICACTBUI JIJIst
0011IeCTBa, SKOHOMHUKHU U DKOJIOTUH

YMETh: TEOPETUYECKH 00OCHOBBIBATH U
ONTUMU3UPOBATH TEXHOJIOTHYECKHE MTPOLIECChI
[MOJTY4YCHHA MICPCIICKTUBHBIX MATC-PHUAJIOB U
MPOM3BOICTBO M3 HUX HOBBIX M3/l C yUeTOM
MMOCJICCTBHUI IS 00IECTBA, SKOHOMUKH U
KOJIOTUU

Biaaers:

3. Mecro aucuuniuubl B ctpykrype OII BO

[lepeueHb MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

HayuHo-uccienoparenbckas 1eaTeabHoCTh (1
CEMECTD)

[1.1.B.02 MHOCTpaHHBIN A3bIK JJ1s1 HAYYHBIX LIEJIEH,
HayuHo-uccrnenoBarenbckas 1e4TeIbHOCTD (3

CeMecCTp)




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

HayuHo-uccienoparenbckas 1eaTeiabHoCTh (1
CEMECTD)

3HAHHE COBPEMEHHOTO HCCIICIOBATEIBCKOTO
00opynoBaHuUs

4. O0béM 1 BUABI YUeOHOIT padOTHI

OO6mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnpej:[eneHI/Ie o ceMeCcTpam

N Bcero B Hacax
Bun yueonoi padoret 4acoB Homep cemectpa
2
OO61mas Tpya0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopmvie 3aHAmMUsA: 40 40
Jlexuuu (JI) 40 40
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopubie paboTs! (JIP) 0 0
Camocmosmenvuas paboma (CPC) 68 68
MOJITOTOBKA K 3K3aMEHY 24 24
Hayunsie pedeparb 44 44
By uToroBoro KOHTpoJis (3a4eT, nud.3auet, sK3aMeH) - JK3aMeH

5. ConeprkaHue TUCHMILIIMHBI

N OObeM ayTUTOPHBIX 3aHITHIA 1T BHJIaM B
[\)
3 HaumeHnoBaHnue pa3aenoB IUCHUIUIMHBI Jacax
pasnena
Bcero JI 113 JIP
COB CMCHHOC COCTOSHHUC ITPOU3BOIACTBA UYEPHBIX
1 p P A p 20 20 0 0
MCTAJIJIOB
COBpeMeHHoe COCTOSAHHUC HpOI/I3BO,Z[CTBa pe,[[KI/IX
2 10 10 0 0
MCTAJIJIOB
3 COBpCMeHHOC COCTOSHUC HpOI/I3BOI[CTBa IIBCTHBIX 10 10 O 0
MCTAJIJIOB
5.1. Jlekuuun
Ne Ne Kog-
HaI/IMeHOBaHI/Ie NN KpaTKOe co;[epxcaHHe JICKIOMOHHOI'O 3aHATHUA BO
JICKITUH pa31[ena
qacoB
O030p CyHIECTBYIOIIMX B HACTOSIIEE BPEMS IIPOU3BOICTB METAJLUIONPOIYKIIUH
1 1 OTBCTCTBCHHOI'O HA3HA4YCHMU A, HpOpBIBHBIX TeXHOJ’IOerI, BHCI[peHHI)IX B 2
IPOU30JICTBO
) 1 JloObIua 1 oOoranieHnue Kele30PyTHOTO ChIPhsi C MUHAMAIIbHBIM SKOJIOTUIECCKUM 4
BO3,H€I>’ICTBI/IGM Ha OKPY)KaIOH_IYIO CpeL[y




3 1 |[locTmwkeHus JOMEHHOTO MPOM3BOACTBA YyTyHa, peppoMapraiia. 2
4 1  [XapakrepucTtuka mporecca o0pa3oBaHUs HAHOKPUCTATUTHUECKIX MaTepUAIOB 2
BrIpamiyBaHue MOHOKPHUCTAIIOB U3 METAIUNTMYECKUX U HEMETAITNYECKUX
5 1 |pacmaBoB ajs co3aHusl GPU3NKO-XUMUYECKONH OCHOBBI IPOU3BOJICTBA 2
MOJIYITPOBOAHUKOBBIX 3JIEMEHTOB
[IpompinuteHHBIE (heppociutaBel. PazpaboTka crmoco60B MHHUMAIBHOTO

6 1 [Bo3aeicTBUSI HA IPUPOTY ITyTEM PAAUKAITBHOTO CHIDKEHHS KOJIMYECTBA BHIOPOCOB 4
B OKPY’KAIOIIYIO CPETy.

7 1 CoBepIIeHCTBOBAHUE MPOIIECCOB TUIABKH, 00paOOTKHU CTaIH B avr‘peraTax MeYb- 4
KOIII, TTOJIy4YeHHE COPTOBOIO MpOKaTa B arperarax HermpepbIBHON pa3IuBKU

2 5 JlerupoBaHue cTanu BaHAJHEM, THTAHOM U MOJHOICHOM MPH MPOU3BOJICTBE 6
WHCTPYMEHTIBHOU U 0COOOIIPOYHON CTAJIM CIICIIMAIBHOTO HA3HAYCHUS

9 5 MoaudunupoBaHue CTaau peaKo3eMeIbHbBIMU MeTautaMu. PazpaboTka 4
ONTUMAaJIbHBIX TOPOIIKOBBIX MarepuasnoB AJisg BBeaeHus: P3M B cTaib.

10 3 Tsoxenble 1BeTHBIE MeTallbl: Cu, Zn, Pb. CrtaBel TSOKEIBIX IIBETHBIX METAJIIOB. 4
CIII1aBbI HA OCHOBE MEJIH.

1 3 AmoMuHUH, TUTaH. O0NIaCTH MPUMEHEHHMSI CIJIABOB HA OCHOBE aJTFOMUHMSI, CTIIABBI 6
Ha OCHOBE THUTaHA.

5.2. lIlpakTyecKkue 3aHATHS, CEMHUHAPBI

He npenycmorpenst
5.3. JIaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brinonaenune CPC

Bux paboTh! U copeprkaHue 3a1aHus

Cnucok nurepaTypsl (C yKa3aHHUEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

Hayunsie pedepatsl

YT1kun, H. U. [Ipon3BoncTBO HBETHBIX
metauioB H. U. Y1kud. - 2-e u3n. - M.:
WNutepmer Unxunupur, 2004. - 442 c. ni.
['ypeBuuy, IO. I. 3natoycrosckas crains O. I
['ypeBuu. - ExarepunOypr: U3a-so Ypai. yn-
ta, - 2002 -355 c. Ogecckui, I1. JI. Crans
HOBOT'O IIOKOJICHUSI B YHUKAJIbHBIX
coopyxenusx 1. 1. Onecckuid, 1. B. Kynuk.
- M.: UnTtepmer Uuxunupunr, 2005. - 175 c.
4 1. wi., un. OCHOBHAs M IOTIOJIHUTEIIbHAS

nuTeparypa

44

IIOATOTOBKA K OK3aMCHY

OcHoOBHas U JOTOJIHUTENbHAS JINTEpaTypa

24

6. UnHOBaMOHHBIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM

npoiecce
HMNHHOBaIMoOHHEIE Koi-Bo
Bunx pabotbr
(hopMbI yueOHBIX Kparkoe onncanune ayJI.
N (JI, 113, JIP)
3aHATHI 4acoB
CamoctositenbHass  (COBPEMEHHOE COCTOSIHUE HAYKH O MaTEpHH,
BUICONPE3CHTAIUS 20
paboTa cTyaeHTa BEIIIECTBE U NMPEBPAIEHUSIX BEIIECTBA. ATOMHAs




U siiepHas pu3nka, pusnka AMeMeHTapHbIX
qactun. Heknaccuueckas ¢usnka.

Co0cTBeHHbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbHOM Ipouecce

He npenycmorpensl

Hcnonp30BaHue pe3ysabTaTOB HAyYHBIX HUCCIIETOBAHNM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax TaHHOW JTUCLUIUINHBL: .

7. ®onn oueHouHbIX cpencTs (POC) a1 npoBeAeHNs TEKYHIEro KOHTPOJIS
YCIIEBAE€MOCTH, IIPOMEKYTOYHOMN ATTECTALUHU 10 UTOraM OCBOCHUS TUCUHMILIMHBI

7.1. IlaciopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaumenoBanune Bup xonTpons NeNe
pas3nenos Kontponupyemas komnerenmus 3YHel (BKITIOUAsS R
JUCHUTLIAHBI TEKYIIIHIA) SAIAHIH
OIIK-1 crmocoOHOCTBIO M TOTOBHOCTBIO TEOPETUIECCKU
000CHOBBIBATh U ONITHMHU3UPOBATH TEXHOJIOTHUECKHE MIPOMEKYTOUHAS
Bce paznenst MPOILIECCHI MOTYUYEHUS IEPCIIEKTUBHBIX MAaTEPUAJIOB U aTTecTamus 1-7
MIPOM3BOJICTBO U3 HUX HOBBIX U3JICTUH C YUETOM (9K3aMeH)
MOCJICJICTBHUH JIJIsl 00IIeCTBa, SKOHOMHUKH M SKOJIOTUHI
OIIK-4 criocoOHOCTBIO U TOTOBHOCTBIO BBITIOJIHSATH
MIPOMEKYTOUHAS
Bee pasensi HOpPMaTHUBHBIE TPeOOBaHNUS, (v)6ecneana}0mHe } aTTeCTAIS 17
0€30MacHOCTh MPOU3BOJICTBEHHON U IKCILTYaTalluOHHON (sK3amen)
NEeSATETLHOCTH
OIIK-5 crmocoGHOCTBIO U TOTOBHOCTHIO UCITOJIB30BATh HA
MPAKTHKE UHTETPUPOBAHHBIC 3HAHUS
€CTECTBEHHOHAYYHBIX, OOIIMX MPOQECCUOHATBHO- MIPOMEKYTOUHAS
Bce paznenst OPUEHTHUPYIOIIUX U CTICUUATBHBIX TUCIUTUIAH AJIs aTTecTanus 1-7
MIOHMMaHUS IPOOJIEM pa3BUTHS MaTEpUAIOBEICHUS, (3K3aMeH)
yYMEHHE BBIIBUTATh U PEATM30BbIBATh HA MIPAKTHKE HOBBIC
BBICOKOA((EKTUBHBIE TEXHOIOTHH
OIIK-11 ctocoOHOCTHIO ¥ TOTOBHOCTBIO pa3padaThiBaTh
TEXHOJIOTMYECKHI Mpoliecc, TEXHOIOTUYECKYI0 OCHACTKY, | IPOMEKYTOUHAS
Bce paznensr  [pabodyro JOKYMEHTAIUIO, MAPIIPYTHEIC M OTICPAIMOHHBIE|  aTTeCTAIHS 1-7
TEXHOJIOTHUYECKUE KAPThI sl K3TOTOBIICHUS HOBBIX (3K3aMeH)
W3JICITHIA U3 TIEPCTICKTUBHBIX MaTEPHATIOB
OIIK-11 ctocoOHOCTHIO ¥ TOTOBHOCTBIO pa3padaThiBaTh
TEXHOJIOTHYECKHUI TTPOIIECC, TEXHOJIOTHUECKYIO0 OCHACTKY, | MTPOMEKYyTOUHAs
Bce paznensl  [pabodyro JOKYMEHTAIUIO, MAPIIPYTHEIE U OTICPAlMOHHBIE|  aTTeCTAIHS 1-7
TEXHOJIOTUYECKHE KapPThI JIsl H3TOTOBJICHHUSI HOBBIX (9K3aMeH)
W3JIENHNA U3 TIEPCTICKTUBHBIX MaTEPHATIOB
OIIK-12 cnocoOHOCThIO ¥ TOTOBHOCTBIO y4aCcTBOBAThH B
MIPOMEKYTOUHAS
Bee pasensi NPOBEEHIN TEXHONOTHYECKUX IKCIIEPHMEHTOB, aTTeCTAIS 17
OCYILECTBIIATE TEXHONOTHYECKUE KOHTPOIb NP1 (sK3amen)
MIPOU3BOJICTBE MATEPUAJIOB M M3CIIHIA
OIIK-13 crnocoOHOCTBIO ¥ TOTOBHOCTHIO YYaCTBOBaTh B | MPOMEKYTOUHAS
Bce paznensl  |cepTudukaiiuu MaTepuanos, monypabpukaToB, U3ACIUN U|  aTTecTalus 1-7
TEXHOJIOTUYECKUX MPOIECCOB UX M3TOTOBIICHUS (9K3aMeH)
Bce pasneinbl [1K-2.2 3nanneM pU3MKO-XUMHUECKHUX OCHOB CO3JIaHUS | TMPOMEXYTOUHAS 1-7




HOBBIX METAJJIMYECKUX MAaTEPUAJIOB € 3aJaHHBIMU aTTecTalus
CBOMCTBAMHU M HOBBIX TEXHOJIOTHYECKHUX IPOLIECCOB (9K3aMen)
TEPMUYECKOM, XUMUKOTEPMHUUECKON U
TepMOMEXaHUYECKON 00pabOTKH

[IK-2.1 3HaHuEeM CBSI3U MEXAYy XUMUYECKUM U (a30BbIM | IPOMEKYTOUHAS

Bce pasgensl | cocTaBoM, KPUCTAJUIMYECKON CTPYKTYPOU U CBOMCTBAMHU arrecranus 1-7
METaJJIOB U CIIJIaBOB (9K3aMeH)
[1K-2.3 ymeHueM co3/1aBaTh HOBbIE METAIIIIMUYECKUE
MaTepHaibl C 3a/1aHHBIM YPOBHEM (PU3UUECKUX, IIPOMEKYTOYHAs
Bce pasnenst MEXaHUYECKUX, XUMUUECKUX, TEXHOJIOTUYECKUX U arrecraunus 1-7
JKCILIyaTallMOHHBIX CBOMCTB, C BBICOKUM YPOBHEM UX (9K3aMen)
CTaOUIILHOCTH

OIIK-14 c1tocoOHOCTBHIO ¥ TOTOBHOCTBIO OLIEHUBATH

WHBECTUIIMOHHBIE PUCKU NIPU pean3aliu MIPOMEXKYTOUHAS
Bce paznenbt WHHOBAIIMOHHBIX MaTEPUAIOBETUECKUX U aTTecTalus 1-7
KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX MTPOEKTOB U (9K3aMeH)

BHCAPCHHUHU MCPCIICKTUBHBIX MATCPHUATIOB U TEXHOJOTHI

OIIK-10 criocoGHOCTBIO BBIOMPATh PUOOPHI, JATYUKH U | TPOMEXYTOUHAS
Bce paznenst obopynoBaHue /Il MPOBEACHUS IKCIIEPUMEHTOB 1 aTTecTalsl 1-7
pEerucTpal uX pe3yabTaToB (aK3aMeH)

7.2. Buabl KOHTPOJISl, IPOLEAYPHI POBEICHUN, KPUTEPUH OLIECHNBAHUS

Bun xoHTpOIS ITpouenyps! NpoBeAECHNS U OLICHUBAHHUS Kpurepun onieHuBaHus

VeTHBIH DK3aMeH MO0 OMIeTaM, COCTOSIIUM U3 2
BOTIPOCOB C MOCIIEIYIOIIMM 00CYKJIEHIUEM OTBETOB. |OTnuuyHO: Bennunna
IIpy oneHKe Ka)J0ro BONPOCa UCHONIB3YETCs MIKala |[peTUHra 00y4aroIIerocs mo
OIICHKH: 5 0AJIJIOB — BOIIPOC PACKPBIT MOTHOCTHIO; 4  |mucrumiune 85...100 %
0aa — BOIpoC packphIT XOPOLIO € JOCTaTOYHON  |[Xopomo: Bennuuna peiituara
CTEIEHBIO MOJIHOTHI; 3 0aja — BOIPOC PACKPBIT  [00y4YarOIIETOCs 110
YJIOBJIETBOPUTEIBHO, UMEIOTCSI ONPE/ICTICHHbBIC mucrummae 75...84 %
MIPOMEKYTOUHAS HEJIOCTATKH 110 MOJTHOTE U COZIEPKAHUM OTBETA; 2 [VIOBIETBOPHUTEIBHO:
arTectanus  |6ajula — OTBET HE SABIAETCS JOTMYECKH 3aKOHYEHHBIM M |Benuuuna peidTuara
(aKx3aMeH) 000CHOBAaHHEIM, ITOCTABJIEHHBIM BOIPOC PACKPHIT 1 |00yyarorierocs mo
0ayu1 — B OTBETE MPUBOAITCS OECCUCTEMHBIE CBEACHUS, [nucuuminne 60...74 %
OTHOCSIMECS K TIOCTaBJIEHHOMY BOIIPOCY, HO HEe  |[HeyaoBIeTBOPUTEIBLHO:
JlaloIIue oTBeTa Ha Hero; 0 6a/uIoB — OTCYTCTBYeT — |BenmuuuHa pedTHHTa

OTBET Ha BOIPOC MJIU COJICPKAHHUE OTBETA HE 00yy4aromierocs mo
COBIIAJIA€T C IMOCTABICHHBIM BOIIPOCOM. muctmuiaae 0...59 %
MaxkcumanbHOE KOJTMYeCcTBO 0alIoB 3a 2 Bompoca - 10
0aIoB.

7.3. TunoBbie KOHTPOJIbHBbIE 3aJaHUS

Bup xonTpons TumnoBbie KOHTPOJIbHBIC 3aTaHHS

TunoBbie KOHTPOJIbHBIE 3a/1aHUS

1. ®opma npucyTCTBUS YIIIEPOAA B pacIIaBax JKeyesa.

2. I'mcTepesuc cBONCTB METAINIMYECKUX PACILUIaBOB IIPU
KPUCTAJUIN3ALUU U TUIABICHUH.

3. Metons! nomyyeHus: aMOp(pHBIX METAJIIOB.

4. BeIpainBaHue MOHOKPUCTAIIJIOB U3 METAJUIMYECKUX PACILIABOB.

5. CriocoObl nosy4eHnss HAHOCTPYKTYPHBIX MaTE€pHAJIOB.

6. Kpucrannuueckue CTpyKTypbl METAINIOB— XMMHUUYECKUX JIEMEHTOB.
7. YcnoBus OTy4eHHsI aMOP(HOTO COCTOSIHMSI.

POMEXYTOYHAST aTTECTAIHS
(9K3aMeH)




8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecTiedeHUue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1. V¥rkun, H. U. IIponsBoacteo nsetHsix MetaiioB H. M. YTkuH. - 2-¢
3. - M.: Uarepmer Unxxunupunr, 2004. - 442 c. ni.

2. IlpousBoacTBo uyepHbIX MeTamuioB CO. Hayu. Tp. Penxon.: A. J1.
Hozangze (1. pen.) u ap.; I'py3. nonurexs. uH-T uMm. B. U. Jlenuna. - Toumucu, 1983.
- 125 c.

3.  IIpousBoacTBo yepHbIX MeTaiioB Penkon.: P. 1. Anamus (nipezc.) u
np.; I'py3. monutexH. ue-T uM. B. W. Jleauna. - Toumucu, 1981. - 100 c.

4.  Meramnoseaenue. Cranb [Texct] T. 2 [Ipumenenne Ku. 2 / nep. ¢ Hem.
N. M. KonibeBa, B. A. ®enopoBuya cripaBouHuK : B 2 T. (4 kH.) cocT.: B. Enuxe, B.
Hans, I.-®. Knepuep u ap.; noxa pen. C. b. Macnenkosa. - M.: Meramnyprus, 1995.
- 397, [1] c. nn.

5. Meramnosenenue. Cranb [Tekct] T. 1 OcHoBHbIe monoxenus: Ku. 1/
nep. ¢ Hem.: JI. Y. I'magmreiin u ap. cipaBoyHuK : B 2 T. (4 kH.) coct.: B. EHuxe u
ap.; nox pea. M. JI. bepumreiina. - M.: Meramnyprus, 1995. - 446, [1] c. un.

6. Typesuuy, O. I'. 3nmaroycroBckas crans FO. I'. I'ypeBuu. -, 2002

7. Opnecckuid, I1. JI. CTanb HOBOTO MOKOJIEHHUS B YHUKAJIbHBIX
coopyxenusx I1. JI. Onecckuit, /. B. Kynuk. - M.: Uatepmer Unxunupunr, 2005. -
175 c. 4 1. uan., ui.

8.  Omenkos, b. B. IIpon3BoAcTBO 1IBETHBIX MeTaIIIOB Y4eb. mocodue b.
B. Omenkos, K. A. Ocmunun, O. U. Kauypuna; FOx.-Ypai. roc. yH-T, 31aTOyCT.
¢un., Kadg. O6m. metamnyprus; FOx.-Ypan. roc. yH-T, 3naroyct. ¢pui., Kad. Oom.
metamtyprus; FOYpI'Y. - Uensounck: M3marensctro OYpI'Y, 2000. - 93,[2] c. ni.;
TaoJI.

0) OononHumenvbHas 1umepamypa:

1. Pacuersl MeTayuyprudeckux nporeccoB npou3BoacTBa Meau [ Tekcr]
yue0. mocoOue /it By30B 110 HanpasieHuto "Metamnyprua" E. Y. Enucees u ap.;
HOx.-VYpan. roc. yu-T ; OYpI'Y. - Uenabunck: U3narensckuii Lentp FOYpI'Y, 2012.
- 220, [1] c. ui1. 3IEKTPOH. BEPCUS

2. Muxaiinos, I'. I. TepmoguHamMyka MeTaUTyprudeCcKuX NpoieccoB U
cucteM [Tekcr] monorpadus I'. I. Muxaiinos, b. U. Jleonosuu, FO. C. Ky3nenos. -
M.: N3parensckuii Jlom MUCuC, 2009. - 519 c. un.

3.  CoBpemeHHBIEC TPOOIEMBI AITEKTPOMETAIUTYPTHH CTAIIN
MexayHnapoanas HayuHast kKoHpepernus Yensounck 15 2013 Marepuanst XV
MexayHnapoaHoit HaydHOU KoH(pepeHmn "CoBpeMeHHbIE TIPOOIEMbI
anekrpometamutypruu cranu”, 2013 ., . Yensiounck [Texer] Y. 1 ¢6. ct. nox pex. B.
E. Pomuna ; FOx.-Ypai. roc. yH-T ; FOYpI'Y. - Uensbunck: U3narenbckuii LleHTp
HOYpI'Y, 2013. - 205, [1] c. ni.

4.  CoBpeMeHHbIE MPOOIEMbI ANEKTPOMETATUTYPIUHU CTAIN
MexnyHapoanas koHpepenius Yensounck 17 2017 Marepuansr XVII
MexayHapoaHoi koHbepeHnn "CoBpeMEHHbIE TPOOIEMbI ATEKTPOMETAIUTYPIUU
cranu", okTs10ph 2017 1. [Teker] Y. 2 6. cT.: B 2 4. nox pexa. B. E. Pomuna ; FOx.-
VYpain. roc. yu-T ; OYpI'Y. - Uenabunck: Uznarensckuit Lentp FOYpI'Y, 2017. -
222, [1] c. un.



5. CoBpemeHHBIE TPOOIEMBI FINEKTPOMETAIUTYPIHH CTAIIN
Mexnynapoanas kondepenius Yenssounck 16 2015 Marepuansr XVI
MexaynapoaHoit koHpepeniuu "CoBpeMeHHbIE MPOOIEMBI ITEKTPOMETAIUTY PIHH
cranu", okTs0ph 2015 1. [Teker] Y. 2 ¢6. c1.: B 2 4. nox pex. B. E. Pomuna ; FOx.-
VYpaun. roc. yu-T ; OYpI'Y. - Uensabunck: Uznarensckuit Lentp HOYpI'Y, 2015. -
254, [1] c. un.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
1. Cranb
2. DIEKTpOMETAJLIypIus
3. H3Becrtus By30B

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. Pacuersl MeTaIUTypru4eCcKuX MpoIeCCOB MPOU3BOACTBA Menu [ TekcT]
yuae0. mocoOue Juist By30B 110 HarnpasieHnuto "Metamnyprus" E. Y. Enucees u ap.;
HOx.-VYpan. roc. yH-T ; OYpI'Y. - Uenabunck: M3narensckuii Lentp FOYpI'Y, 2012.
- 220, [1] c. ui1. 3NEKTPOH. BEpCUs

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHoU pabomol cmyoeHma:

1. Pacuersl MeTauyprudeckux nporeccoB npou3BoacTBa Meau [ Tekcr]
yue0. nmocodue Jj1st By30B 110 HarnpasieHuto "Meramutyprus” E. U. Enucees u ap.;
HOx.-VYpan. roc. yu-T ; OYpI'Y. - Uenabunck: U3narensckuii Lentp FOYpI'Y, 2012.
- 220, [1] c. Ai1. 3IEKTPOH. BEPCUA

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bun peeypeas | bubnumorpaduyeckoe onrcanme
JUTEPATyphl |  DIIEKTPOHHOU
dhopme
OCHOBBI METAJLTYPriUU€CKOTO MPOU3BOJCTBA : YUEOHUK ISl By30B /
DNEeKTPOHHO- B. A. burees, B. M. Konokonbues, B. M. Canranuk [u 1p.]. — 3-¢
1 OcHoBHass  |OMOMIMOTEUHAS 3., ctep. — Cankr-IlerepOypr : Jlans, 2021. — 616 c. — ISBN
uTeparypa [cucrema 978-5-8114-8178-1. — TekcT : anekTpoHHbIN // JIaHb : 3neKTpoHHO-
n3narenscTsa Jlans [0nbmuoreunas cucrema. — URL:
https://e.lanbook.com/book/173100

9. UndopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIeCTBICHNH
0o0pa30BaTe/IbLHOIO NpoLecca

[lepeyeHp UCIIONB3YEMOTO IPOrPAMMHOTO 00ECTICUCHHUS :
1. Microsoft-Office(6eccpouno)
[lepeyeHb HCTIONB3YEMBIX HHPOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)

10. MarepuajibHO-TEXHUYECKOe O0ecnedyeHue TUCHUIIMHBI




No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bun 3ansTnit - HpeTyCTaHOBIEHHOE MTPOTPaMMHOE 00ecnedeHne, UCTIONb3YeMOe IS
ayi. .
Pa3NUYHBIX BUIOB 3aHATHI
314
Jlexuuu (1) POEKTOP, KOMITBIOTEP
CamocrositenbHast 202 [pecypcbl Onbnuoreku, 000pyaoBaHue AJis JOCTYyNA K 3JE€KTPOHHBIM
pabora crynenra  |(31) [pecypcam, KOMUPOBaJIbHOE 000pYIOBaHKE




