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1. 06UJ,HC nOJIO~CHHH 
Pa60qa5l npOrpaMMa ,UHCIJ;YIIIJUIHbI «I1cpcncKTHBHblC MaTCpHaJIbl H TCXflOJIOrHH B 

MCTaJIJIyprHH H MamtlHOCTpOCHIUm pa3pa60TaHa Ha OCHOBaHHH cne,UYlOlUHX HOpMaTHBHbIX 

,UOKYMeHTOB: 

ITpHKa3 MHHHCTepCTBa 06pa30BaHH5l H HaYKH POCCHHCKOH: <De,UepaUHH N2 1259 OT «19» 
HlOn5l 2014r. 

- <De,UepMbHbIH: rocy,UapcTBeHHbIH: 06pa30BaTenbHbIH: CTaH,UapT BblClllero 06Pa30BaHH5l 

YTBep:tI<,UeHHbIH: npHKa30M MHHHCTepCTBa 06pa'30BaHH5l H HayKH POCCHHCKOH: cpe,UepaUHH NQ 888 
OT «30» HlOn5l 2014 r. ITo HanpaBneHHlo no,UrOTOBKH 22.06.01 - TeXHOnOrHH MaTepHMoB 

ITporpaMMa KaH,UH,UaTCKoro MHHHMyMa H nacnopT HayqHOH cneUHMbHOCTH 05.16.09 
«MaTepHarIOBe)J.eHHe (B MeTafiflyprHH)>>, pa3pa60TaHHa5l 3KCnepTHbIM COBeTOM BbICllleH 

arreCTaUHOHHOH: KOMHCCHH MHHHCTepCTBa B CB5l3H C YTBep)I<,UeHHeM npHKa3a MHH06pHaYKH 

POCCHH OT 24 cpeBpaJl5l 2021 f. NQ 118 «06 YTBep)K,UeHHH HOMeHKnaTypbl HayqHbIX 

cneUHMbHOCTeH: H BHeceHHH H3MeHeHH5I B ITonO)l(eHHe 0 3alUHTe ,UHccepTaUHH Ha COHCKaHHe 

yqeHOH: CTeneHH KaH,UH,UaTa HayK, Ha COHCKaHHe yqeHOH: CTeneHH ,UoKTopa HayK, YTBep)K,UeHHoe 

npHKa30M MMJIMCTepCTBa 06pa30BaHH5I H HayKH POCCHH:CKOH <De,UepaUHH OT «10» H05l6p5l 

2017r.N21093. 
06IUa5l xapaKTCpHCTHKa 06pa30BaTenbHoH nporpaMMbI. 

1.1 n;CJIb YQC6HOH ,UHCUHnJIHHbI - CPOpMHpoBaHHe 3HaHHH, YMeHHH: H HaBbIKOB B 06nacnl 

nepcneKTHBHblX MaTepHMoB H TeXHOnOrHH: B MeTMnyprHH H MaIlIHHocTpoeHHH. 

1.2 MCCTO YQC6HOii ,UHCUHnJIHHbl B cTpYKTYpe 06pa30BaTCJIbHOH nporpaMMbI 

.IJ:HcUHnnHHa «llepcncKTHBHblc MaTCpHaJIbl H TCXHOJIOrHH B MCTaJIJlyprHH H 

MamllHoCTpoeHHH» 5lBn5leTC5l 065l3aTenbHOH: ,UHcUHnnHHOH: BapHaTHBHOH: qaCTH umma yqe6HOrO 

nnaHa. 

.IJ:HcUHnnHHa Hcnonb3yeTc5I npH no,UrOTOBKe K c,Uaqe KaH,UH,UaTCKoro 3K3aMeHa no 

cneUHMbHOCTH HayqHOH: cneUHMbHOCTH 2.6.17 - «MaTepHarIOBe)J.eHHe (B MeTarIflypn1l1)>> 

2. IIcpcQcHb nJIaUllpycMblX pCJYJIbTaTOB 06yQCHHH no ,UlICUHnJIlIllC, COOTHCCCHHblX C 

nJIaHHpycMblMH pCJYJIbTaTaMII OCBOCHHH 06pa30BaTCJIbHOH nporpaMMbI 

B pe3ynbTaTe H3yqeHH5I ,UHCUHnnHHbI acnHpaHT ,UOJDKeH OCBOHTb qaCTH YKa3aHHbIX B 

nyHKTe 1.1 KOMneTeHUHH: H ,UeMoHcTpHpoBaTb cne,UYIOIUHe pe3ynbTaTbI: 

3HaTb: 

- OCHoBHble npoueCCbI H KOMnOHeHTbI 

,UOKYMeHTaIJ;HH Ha cOBpcMeHHble MaTepHMbI; 

Cnoc06bI 3KOHOMHqeCKOH: OUeHH npoH3Bo,UcTBeHHblx H HenpoH3Bo,UcTBeHHblx 3aTpaT; 

- COBpeMeHHble npH60pbI H 060py,UoBaHHe ,Umr npoBe,UeHH5I HayqHbIX 3KcnepeMeHToB; 

BH,UbI TeXHOnOrHqeCKHX npoueccoB. 

YMCTb: 

- PellIaTb Hayt.IHble H HayqI-IO-06pa30BaTenbHble 3a,UaqH no C03,UaHHIO nepcneKTHBHbIX 

MaTepHMoB H TeXHOnOrHH: B MeTannyprHH H MaUIHHocTpoeHHH; 

Pa3pa6aTbIBaTb TeXHonOrHqeCKHe npoueccbI H TexHOnOrHqecKYIO ,UoKYMeHTauHIO Ha 

nepcneKTHBHble MaTepHMbI; 

ITPOBO,UHTb 3KOHOMHqecKYlO oueHKY npoH3Bo,UcTBeHHblx H HenpoH3Bo,UCTBCHHbIX 3aTpaT 

Ha C03,UaHHe nepcneKTHBHbIX MaTepHMoB; 

ITo,U6HpaTb npH60pbI H 060py,UoBaHHe ,Un51 npoBe,UeHHe HaYQHbIX 3I<CnepHMcHTOB; 

- ITo,U6HpaTb H pa3pa6aTbIBaTb TeXHOnOrHqeCKHX npouecc. 
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- HaBhIKaMH rro,U60pa rrpH60pOB H 060pY,UOBaHH.sI ,UJI.sI npOBe,UeHH51 HayqHbIX 

3KcnepHMeHTOB. 

3. CTpYI('I),pa yqeOHOH ,a;HCUHn.rlHHhl no BH,a;aM H (j>opMaM yqeOHOH paooTbI 

Ta6JIHna 1 
06beM H BH,UhI yqe6HOH pa60ThI 

No- BH,LJ. yqe6HOH pa60Thl 
n.n. 

1 AY,LJ.HTOpHa.sI pa60Ta 

B TOM qHCJIe: 

neKnHH (n) 

flpaKTHqeCKHe 3aH.sITH.sI Cfl3) 

2 KOHTPOJIb caMOCTOneJIhHOH pa60ThI (KCP) 

CaMOCT05ITeJIbHa.sI pa60Ta (CP) 

TpY,LJ.OeMIWCTh, q 

3 ceMeCTp 

39 
I 

I 
-

32 
7 

69 

<l>opMa HTorOBoro KOHTPOJI.sI: 3aLleT1 I 

4. CO,LJ.epiKaHHe yqe6HOH ,LJ.HCUHnJIHHhl 

4.1. Co,a;epiKaHHe p33,a;eJIOB H TeM yqe6HOH ,LJ.HCUHUJIHHhl 


Pa3,a;eJI 1. l1epcneKTuBlIhle M3TepUaJlhi U TeXHOJlOrUU B MeTaJlJlypruu (113 - 16, CP - 20) 

TeMa 1. 3(j>(j>clnuBHble TeXHOJlOflm )J:06blqU U nepepaooTKII MeTaJIJlypfllqeCKOrO 

ChIphSl 

Tpa,I]JinHOHHble H HeTpa,UHnHOHHble HCTOqHHKH Chlph.sI BTOpHqHOe cblphe. Cblpbe 

TeXHoreHHOI.,) rrpoHcxQ)I<,LJ.eHH5I. '3CPcPeI<THBHbIe TeXHOJIorHH ,U06hlqH H rrepepa60TKH 

Cblpb5I. 3KOJIOmqeCKHe acrreKThI ,U06hlqH H rrepepa60TKH ChIPb.sI. 

TeMa 2. COBpeMeHHhle TeXHOJlOrHU MCTa.rIJIypfllqeCKIIX npoueccoB. 

COBpeMeHHhle rrpOneCCbI rrOJIyqeHH.sI 'lKeJle3a, qyryHoB H CTaneH. 

HeTpa.uHnHOHHbIe crroc06bl nOJIYQeHH,Sl )KeJIe30ymepo.uHcTbIX CnJIaBOB. KaLJeCTBO 

MeTaJIJIypmqeCKOH npo.uyKnHH, cnoc06bl nOBbIWeHH5I I<aQeCTBa. Kp!1TepHH 

MeTaJIJIypmQeCKOrO KaLleCTBa. 

TeMa 3. ABToMaTII3aUIISl MeTaJlJlyprUqeCKIIX npOUCCCOB. 

COBpeMeHHble CHCTeMbI aBTOMaTH3anHH MeTa.JIJIypmQeCI<HX nponeCCOB. CHcTeMbI 

CTa.JIerrJIaBHJIbHorO rrpoH3Bo.ucTBa. COBpeMeHHble aBTOMaTH3HpOBaHHbIe KOMnJIel<Cbl 

rop5Iqeti o6pa60TKH ,UaBJIeHHeM. 

Pa3,LJ.eJI 2. I1cpcncKTHBHhIe MaTepHaJIhl H TeXHo.rlOfHH 

MawHHocTPOCHHB (113 -16, CP - 49) 
TeMa 4. TeXHOJIOrHH nOJIyqeHHH COBpeMCHHhlX MawHHoCTPOHTCJlhHhlX MaTepHa.lloB 

Oco6eHHocTH CTpyKryPbI H CBOHCTB cOBpeMeHHblx ManIImocTpOHTeJIhHbIX 

MaTepHa.JIOB. I1HHoBanHOHHble crroco6bI nJIaCTHQeCI<OH ,UecP0pManHH. COBpeMeHHble 

cnoco6bI o6beMHoro II rroBepxHocTHoro ynpOqHeHH.sI. flpHMeHeHHe aJIbTepHaTI1BHblX 

I1CTOQHHKOB 3HaHHH. 

TCMa 5. Tcxno.llofH nOJIyqCHHH, IPa30BhlH COCTaB H cTpylnypa COBPCMCHHhlX 

CTaJleH II cnJlaBOB. 

COBpeMeHHbIe MawHHocTpOHTeJlbHbIe CTa.JIH, KOPP03HOHHOcToHKHe, )ImpOnpOQHble H 

)KapOcTOHKHt CnJIaBbI. flepcneKTHBHbIe 6bICTpOpe)KYIllHe H WTaMnOBble CTaJIH. 

TeMa 6. fiepcneKTHBHhle MaTepHaJIhl. 

I1epcrreKTHBHhle CIlJIaBhI. CBepxTBep.n:h1e MaTepHanhI. HanoMaTepHanhI. 

TeMa 7. TeXHOJIOfHH nOJIyqeHHSI, tPa30BblH COCTaB H CTpyKTypa UBeTHbIX 

CnJIaBOB. 
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CnJIaBhI Ha OCl-lOBe aJIIDMI1HlUI, TI1TaHa 11 HI1KemI. CnJIaBh! Ha OCHOBe MarHI1}l 11 

Me,n,I1. CrrnaB!:.l Ha OCHOBe Ko6aJIbTa I1 BOJIh<ppaMa. 

TeMa 8. TeXHOJIOrHH nOJIyqeHHH, .pa30BblH COCTaB H CTpYKTYpa 

HeMeTaJIJIHqeCKHX MaTepHaJIOB. 

TIOJII1MephI, TepMonacThI, TepMopeaKTonacThl 11 ra30HanOJIHeHHhle TIJIaCTMaCChI. 

COBpeMeHRble pe3I1HbI 11 I13,n,eJIl1}l 113 HHX. MaTepHaJIbI Ha OCHOBe yrJIepo,n,a 11 6opa. 

TeMa 9. TeXHOJIOrHH nOJIyqeHHH, .pa30Bb1H COCTaB H CTpYKTYpa 

KOMn03HQHOHHblX M3TepHaJIOB. 

MaTepHaJIbI Ha MeTaJIJIl1lfeCKOH OCHOBe. MaTepI1aJIbI Ha HeMeTaJIJlI1lfeCKOH 

OCHOBe. TIepcneKTHBbI l1CnOJIb30BaHl1}l KOMn03I1UI10HHbIX MaTepHaJIOB. 

4.2. IIepeqeHb TeM npaKTHqeCKHX 3aHHTHH 

Ta6mm,a 2 
TeMbI n~aKTH4ecKHx 3aH5ITHH H3 nyHKTa 4 1) 

I NQ I TIpe}J.cTaBJIeHHe
Ha11MeHOBaHHe TeMbI HaHMeHoBaHHeHOMep TeMbI I oueH04HoroI n.n. 

npaKTHlfecKoro 3aH5ITH5I oueH04Horo cpe):(CTBa):(11CUHnJIHHbl 
cpe,n,CTBa 

C06ece):(oBaHHe no 

I 

BonpocbI noHCCJle.ll.OBaHl1e Ka'leCTBa, cjJa30Boro VI nOJIYlfeHHbIM 
CTPYKTypHoro COCTaBa Cblpbll ,lI,Jlll i1 1 ! TeMaM/pa3):(eJIaM

3KcnepHMeHTaJIbHhIMCTaJlenJlaBI1J1bHOrO npOl13BO.ll.CTBa 
)J.HCUHIIJIHHbI

I pe3YJIbTaTaM. 

Co6ece)J.oBaHHe TIO BonpocbI TIO 

TIOJIY4eHHbIM TeMaM/pa3):(eJIaMI1CCJle.uOBaHl1e Ka'leCTBa 


MeTaJlJlyprl1l.JeCKOH npO.ll.YKU,1111 
 3KCTIepHMeHTaJIbHbiM ):(HCUHnJIHHbI
2 2 

nOJlYlleHHoH pa3HblMl1 cnOC06aMl1 pe3yJIbTaTaM, TeMbI 
llblnJlaBKI1 

(TBOpqeCKoMY i TBopLleCKHX 

3a):(aHHID). • 3a)'l.aI-IHH: 

HccJIe):(oBaHHe CTpyKTyphI 11 
C06ece):(oBaHHe 110 

cpa30BOrO COCTaBa CJIOeB, BOIIPOChI 110 
IIOJIyqeHHhIM

3 7 IIOJIY4eHHblx B pe3YJIbTaTe TeM aM/pa3)J.eJIaM
3KCIIep11MeHTaTIhHhIM

HOHHoro a30T11pOBaHH5I Ha ):(11CLl.HIIJI11HhI i 
pe3YJIhTaTaM.

CTIJIaBaX THTaHa 


HccJIe)J.oBaHHe CTPYKTyphI H 
 C06ece):(oBaH11e TIO 
BOIIPOChI TIO 

CPa30BOro COCTaBa TIOJIyqeHHhIM4 9 TeMaM/pa3)J.eJIaM
KOMII03HUHOHHhIX MaTepHaJIOB i 3KcnepHMeHTaJIbHhIM I 

! 
pi ):(HCUHIIJIHHbI i

Ha OCHOBe aJIIDM11HH5I e3YJIhTaTaM. .I 

4.3. llepeqeHb TeM ):(JIH caMOCTOHTeJIbHOH pa60Tbi acnHpaHToB 

CaMOCTO}lTeJIhHM pa60Ta aCTIHpaHTOB 3aKJIIDqaeTC5I B TeopeTH4eCKOIvt H3YQeHHH 

KOHKpeTHblx BonpocoB H BhITIOJIHeHHH TBOpQeCKHX 3a):(aHHH:. 

Ta6JIHua 3 
T eMhI caMOCTO}lTeJIhHhIX 3a):(aHHH: 

HOMep TeMbI HaHMeHoBaHHe TeMhI Ha11MeHOBaHHe TIpe):(cTaBJIeHHe 

I n.II. 

I No' 
)J.HCUHIIJIHHhI caMOCT05lTeJIhHOH: pa60TbI oueH04Horo I oueHoLIHoro 

cpe)J.CTBa cpe):(CTBaI 

I BOIIPOChI no 

3 Co):(ep)KaH11e TeMbI 3 C06ece):(oBaHHe TeMaM I pa3):(eJIaMI 1 
I 

i ):(HCUHnJIHHbI 

BonpochI TIO 

2 4 Co):(ep)KaHHe TeMbI 4 I C06ece)J.oBaHHe TeMaM I pa3)J.eJIaM 

):(HCUHTIJIHHbIi I 

4 




I 
i 

i 

3 
I 
i 

I 

5 CO)lep)Kamle TeMhI 5 Co6ece)loBaHHe 

BonpOChI no 

TeMaM I pa3)lenaM 

)lH CLll1rrnHHhI 

I 
i 

i 

4 
I 
J 
I 

6 CO)lep)I<aHHe TeMhI 6 i Co6eCe)lOBaHHe 

BorrpochI no 

TeMaM I pa3)lenaM 

)lHCLlHnnHHhI 

BonpochI no 

I 5 

I 
8 

I 
CO)lep)I<aHHe TeMhI 8 Co6eCe)lOBaHHe I 

I 
TeMaM I pa3)lenaM 

)lHCLlHnnHHhI 

5. MeTO)lll'leCKHe YKa3aHHH ,llJIH acnHpallToB no HlyqeHHIO ,llHCIJ;HnJIUllhl 

I1PH H3yqeHHH )lHCLlHnnHHhI «llepcneKTHBllhie MaTepHaJIhl H TeXHOJIOrHH B 

MeTaJIJIypnHI H MawHHocTpoeHlIH» acnHpaHTaM IJ;eneC006pa3Ho BhIIIOnH5ITh CJle)lYIOmHe 

peKOMeH)laITHH: 

1. 113yqeHHe Yl.Je6HOH: )lHCLlHnnHHhI )lOmKHO BeCTHCh CHCTeMaTHl.JeCKH; 

2. I10cne H3yqeHH5I KaKoro-nH60 pa3)lena no YQe6HHKY HnH KOHcneKTHhIM rviaTepHMaM 

peKOMeH)lyeTC5I no naM5ITH BocrrpoH3BecTH OCHOBHhIe TepMHHbI, onpe)leneHH5I, nOH5ITH5I pa3)lena; 

3. BC5I TeMaTHI<a BonpocoB, H3Yl.JaeMhIX caMOCT05ITenhHO, 3a)laeTC5I npenO)laBaTeHeM. 11M 

)I(e )laIOTC5I HCTOQHHI<H (B nepByIO OQepe)lh BHOBh H3)laHHble B rrepHO)lHQeCKOH HaYQHOH 

JIHTepaType) )ln5I 60nee )leTMhHoro nOHHMaHH5I BonpOCOB, o3BYQeHHbIX Ha neKl~HH; 

4. K BhIIIonHeHHlO npaKTHl.JeCKHX 3a)laHHH: npHcTynaTh nocne caMOCT05ITe,1bHOH: pa60TbI 

no H3YQeHHIO TeOpeTHQeCKHX BonpocoB. 

6. llepeqeHh yqefiHO-MeTO,llHqecI\:oro, fiHfiJIHOTeqHO-CnpaBOqHOrO H HH<lmpMaIJ;UOHHOro, 

HHfPOPMOiIJ;HOHIIO-CnpaBOqHOrO ofieCneqeHHH ,llJIH pafioThi acnHpaHTa no ,llHCIJ;lmmme 

6.1. IiHfiJIlIOTeqHhle l!lOH,llhi H fiHfiJIHOTeqllO-CnpaBOqHhle CHCTeMhl 

i 

1K0JIHqeCTBO 

IiHfiJIHOrpal!lHl lecKoe onHcaHHe 3K3eMnJUIpOB B 

.N!! (a6mop, 3{f?Jl{f6Ue, 6UO u30m1ufl, J11ecmo, U30ameJlbCm60, I 6H6JIHOTeKC+Ka(pe)lpe; 

200 U30amfJl, 1{0/IU'leCm60 cmpaHm/) J MeCTOllaXmK,lleHHe 

3JIeKTjJOHHhiX Hl,llaHHH 

1 I 2 " .) 

307 c. 

1 OCHoBllaH JIHTeparypa 

02Jle3l1e6a CA. NfamepUaJl06eOelFue U meXHOJ/o?UU C06peJ'vlemlblX 

1 
U nepcneKmu6Hbix /vtamepuaJ/o6. YlIe6. floc06ue. /02/le31le6Q 

5+3E 

I 
CA.; _7epJlJ/.b: U3G-60 nepM. Half. lice/leo nOHUlneXI1. YH-m, 2012.-

2)1,OnOJIIIHTeJlhHaH JIHTepa'1ypa 

2.1 YqefiHO-MeTO,llHqeCKHe, lIayqllhle H3,llaHHH 

Eamae6 A.A. KOilm03mluoHlfbie Atamepuaflbl: cmpoellUe, 
1 nOJlY'leHue, npUJVleHeHue. Y'le6, O.flfl 6bl306 / Eamae6 A.A, Eamae6 

B.A, - H060Cu6upcl<.': 1130-60 HJTY, 2002. - 383 c. 

YJ7bJlM EORmoH. K(J1ICmpYKLfuollllble MamepuaIlbl: .Hema.flJlbl, 
2 lVla6bl, nO/lUMebl, Kepww, K01'v1l103Un1bl. Hay'l. U30. / YJlbfl;l1 

BORmoN; M:: !Jooelw-XXI" 2004. 319 c. 

I 

i 

20+3E 

4 

C C r'lpeJ1UK. MamepUCt.fl06eOeJ-lue nO.nynp060oNUK06 U 
3 OU3JlegmpUK06.. YLle6, noc06ue O/lfl 6Y306 / C C rOpeIWK, MJI. 

: !Ji M: ]\1HCHC, 2003. - 480 c. 
20 
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1 

1 

OnU'lCCTBO 

JK3CMnJUIpOB BBu6nuorpa<pU'lCCKOC OnUCaHUC 

6H6nHOTeKe+Ka¢e.upe;(a6mOp, 3Cl211a6Ue, 6UO InOaHUfl, }v/ecmo, U30ame.flbCm60, 
MCCTOHaXOJKACHUC200 U30aHUfl, gOJIU'-leCmeO CmpClHWI) 

. JnCKT OHHblX u3AaHUii 

32 

L 

U mepMUlIeCgCl.Jl 06pa60mga ktemall/106 

6 3CleOOCgafl /1CI60pamopufl. )1ua21lOcmww MamepuClflOeI ---------------r----------------- 
I 7 )1e¢opMmlwl 11 pC.13pYUleH"ue .wamepUClJlO6 
! HaY'-lHClfl 3flegmpOHHaflMamepUWlO6eoeHue

8 I 
6u6JluomelW (H3E)http://elibrary.ru 

2.3 HopMaTuBHo-TCXHU'lCCKUC U3AaHUH 
I 

TaCT 1050-88 [ Te.X3l\cnepm 

2 TaCT 4543-71>--_-'-__________________________-t-I___T:_eX3},Cnepm 

3 TaCT 19282-73 Tex31\cnepmI 
4 i 

I TaCT 5632·72 TeXeJl,cnepm 

2.4 O<puQUanbHblc U3AaHUH 

KOHcmumY/fuJl POccULlcKml q)eoepmluu KOHcyrlbmClllmllJlloc: 
I 2 I 

I 

Tpyo060u fwoeKc POCCULlCKOU C/Jeoepal1uu KOHcy.'tbmafimllJlloc 

6.2. llCPC'lCHb PCCYPCOB uH<p0pMaQUOHHO-TcncKoMMYHuKau:uoHHoH CCT" «MHTCPHCTl> 

6.2.1. 1111<p0pMau:uoHHblc U uH<p0pMaQUOliHO-CnpaBO'lHblC CUCTCMbI 

1. 3JleKmpOHllClfl 6u6Jluomelw llepMclw20 llmlUOHCUlbH020 nOlLUmeXI1U'-leC1W20 
uCCJle006ameJlbCK020 YHu6epcumema [3JleKmpOHltbrti pecypc} : [nOJll-lOmeKCm06GJl 6a3a OalmblX 
3JleKmpoH. OOK., U30all B If30-6e llHHllY} I lleplvl. flClI1. uccJleo. nOJlumexfI. yl1-m. flclY'-l. 6-Ka. 
llepMb, 2016. - PeJICUM oocmyna: http://elib.pstu.ru, c60600llbiU 2. 3a2Jl. C3KpCll-lC/. 

2. 3.TleKmpOftl-lO-6u6JlUOme'-lI1Clfl cucmeMa H30ameJlbCmeO «JIaHb» [3JZeKmpollllbni pecypc} 
.' [noJll-lOmeJ(Cn106afl 6Cl3a oaHHblx .' 3fleKmpoH. eepcuu 1\11., J1CYPlt. no 2YM.aflum 06ulecm6, 
ecmecm6, u meXH. flaYI\Cl/vl} 13JleKmpOH-6u6:7. cucme.:1lC1 «H30-6a «JIallb». - Caw,!11 llemep6yp2. 
2010-2016. - PeJ/CUM oocmyna: hrtp.'llelanbook.com, no JP-aopecaM lWMnblomep cemu llepM. 
Hal1. uccJleo. nOJlumexJI. yJl-ma. 3a2.'!. c 3}'paHCl. 

3. ProQuest Dissertations & ThesesGlobal [3.rzeKmpoIlHbni pecypc} .' [no.rtllOmeKCmoBafl 
6a3a OClJlltblX : ouc. U OUlVlOjlt(Jlble pCl60mbi llCl WI. fl3. no 6ce.w ompac.7fl.M 3HClltUfl} I ProQuest LLC 
- AnnArbor, L016. - Pea/cuM oocmyna: http://search.proquest.com/pgdlglobai/disserfafions,n01P
aopeca.w KOMnblomep, cemu llepM rlalf. UCCJleo. nOJlUmeXll. ylt-ma. 3a2Jl. C 3KpaHa. 

4. 3J7eKmpOI-lJ-(afl 6u6JluomegCl ouccepmmluu PTE [3JleKmpOllJlhlii pecypc} 
[noJll-/omegCm06afl 6C/3Cl Oaftl-lblX 3Itel(mpOfl Bepcuu ouc. u a6mopecjJ. ouc. no 6ceM OmpaCJlflM 
3Hallufl} I 3Jlegmpoll. 6-1W ouc. - MocJ(6a, 2003-2016. - PeJ/cUJI4 oocmyna: hflp:lldiss.rsl.ru 
lWMnblOmep. cemb Hayti. 6-1<U llep:H. /lalf. uccJleo, nOmtmeXIl. YH-mCl. 3a2fl. c 3J(PClIW. 

5. Cambridge Journals [Electronicresource 3JleJ(mpOft JlCYPft no zy/wwlum., ecmecme. U 

meXH. ftaYJ(aM aft2Jl. i13.} I UniversityojCambridge. - Cambridge : Cambridge University Press, 
1770-2012. - PeJ/CUJl.l oocmyna: http://journals.cambridge.org!-3a2JI.c3kpwlCI.11. 
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6.2.2. OTKpblThle HHTepHeT-pecypcl:.I 
1. HJ-uj)(~pjVlaZfUOr/lla}l cucmeMO oocmyna K 3/1eKmpOHHblJVf KomaTlO20M 6uoilUomeK 
cqJepbl 06pa30(3aHUfl UNOYKU (3KECOH) 
2. «Py6pUTWH» -3m/uKJlOneOUu (3 tmmepHeme - 'wvFw.ruhricon.com 

,7. OnHcaHHe MaTepHaJ1bHO-TeXHHQeCKOU 6a31:.1, He06xo,l1.HMOU ,l1.J1H ocymCCT8.11CHHH 
06pa308aTeJ1bHOrO npouecca no ,l1.HCUHnJ1HHe 

7.1. OCH08Hoe YQC6HOe 060pY,l1.08aHHe. Pa60Qee MeCTO acnHpaHTa. 

Ta6nHua4 
<l>opMa npH06peTcHHH / 

BJ1a,l1.CHHH
KOJ1HaHMeHOBaHHC H MapKa 060pY,l1.0BaHHH 

( c06cTBeHHocTb, Xl! HOMCP
BO,(cTeH,l1.a,MaKCTa,nJ1aKaTa,J1a60paTopHoe 

ay,l1.HTOpHHonepaTH8Hoen.n. 
e,l1..060pY,l1.0BaHHc) 

ynpa8J1CHHe, apCH,l1.a II 

T.n.) 


5
2 
 3 
 4
! 1 


I1epcoHanbHbIM KOMnbIOTep Aquarius Pro 

P30 s46 8 COCTaBe MNT/C2D 

E8400/2xD 1 024 D II 800/VINTIS 160 

nOO/DRWIS BINIC/no-KM/WVD, 

MOHHTOP LCD 19" ASUS VB 191 T, MbIIIIb 
 OnepaTIfBHOe 

162
25

Genius NetScroll 110 white, KnaBI1aTypa ynpaBneHHe 

Geniu::, KB06X, HaYIIIHHKH+MHKPOCPOH 

AP-860; nOKanbHa51 KOMnbIOTepHa5l ceTb 

100ME/ceK (Cisco Catalyst WS-C2960
48TT-L, internet router Cisco 1841 


! i


I I 
 I 
 I 

I 
 ! I


OnepaTHBHoe
2 I CTepeoMHKpocKon Olympus OX5} 
 1 
 I 164 I
ynpaBneHHe 

I
I 

MeTannorpacpRy.ecKHM MHKpOCKon OnepaTHBHoe I
I
3 
 1 
 164 I 


I 
 Olympus GX51 ynpaBneHHe 
I I 


ABTOMaTWleCKHM HaCTonbHbIM 

::meKTp0rH.D.paBnHlJ.eCKHM npecc M51 
 OnepaTHBHoe

4 
 1 
 169

rOp51lieM 3anpeCCOBKH 06proUOB CitoPress ynpaBneHHe 
10 


MHor0<pYHKUHoHanbHbIM nOnHpOBaTIbHbIM 

HaCTonbHblM CTaHOK CBbICOKOM CTeneHbIO 
 OnepaTHBHoe

5 
 1 
 169

npeUH3HOHHoro CH51TH51 MaTepHana ynpaBneHHe 

Tegramin-30 


i 

i 


I 


HaCTOJIbHbIM CKal-mpYIOIUHM ::meKTpoHHbIM OnepaTHBHoe
6 
 1 
 163


MHKpocKon FEl PHENOM ProX2 ynpasneHHe 
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OrrepaTHBHoeABToMaTH3HpoBaHHbIH MHKpoTBep~oMep 
163
1
7 


yrrpaBJIeHHeDuraScan 70 


i 


OrrepaTHBHoeKOH<pOKMbHbIH JIa3epHblH cKaHHpYlOmHH 
163
1
8 


yrrpaBJIeHHeMHKpocKorr Lext-OLS 

! 

OrrepaTHBHoeMeTMJIOrpa<pHl-leCKHH MHKpOCKorr C 
163
1
9 


aBToMaTH3HpoBaHHbIM CTOJIHKOM BX-61 
 yrrpaBJIeHHe 

I 


OrrepaTHBHoe
na6opaTOpHa5I rre% «HAKAn» 3 
 169
10 


yrrpaBJIeHHe 

! i 


i 


I1pH6op ~JI.H onpe~eJIeHH5I ::meMeHTHoro 
OnepaTHBHoe

11 
 COCTaBa MeTMJIOB H CnJIaBOB PM! Master 165a1 

ynpaBJIeHHe

PRO 

i 


OnepaTHBHoe I 

i 	 04412 
 Konep Ma5ITHHKOBblH KM-30 
 1 


yrrpaBJIeHHe I 

I 


I 
 I I 


8. <I>OUJJ; OnCIIOQllblX CpCJJ;CTB 

OCBoeHHe YQe6HOrO MaTepHMa ~HCUHnJIHHbI 3arrJIaHHpOBaHo B TeQeHHe O~Horo 

ceMeCTPa. <POPMOH KOHTPOJI.H OCBOeHH5I pe3YJIbTaTOB o6Y1.IeHH5I no ~HCUHrrJIHHe 5IBJJ5reTC.H 3a1.JeT, 

rrpoBo~HMbIH C yqeTOM pe3YJIbTaTOB TeKymero KOHTPOJI5I. 

8.1. 	 OnHcauHc nOKa3aTCJlCH H KPHTCPHCB onCIIHBaIlHR, onHC311HC IDKaJl 

onCHHBaHHR. 

KOHTPOJIb KaqeCTBa OCBOeHH5I ~HCllHnJIHHbI BKJIlO1.JaeT B ce65I TeKYll(HH KOHTPOJIb 

ycrreBaeMOCTH H npOMe)KYT01.JHYlO aTTeCTaUHlO acnHpaHTOB 

TCI':YUl.uii KOIITPOJlb 

TeKymHH KOHTpOJlb ycrreBael\lOCTH 06eCne1.JHBaeT oueHKY OCBOeHH5I ~HCUHnJIHH H 

npOBO~HTC.H B <popMe co6ece~OBaHH.H H 3all{HTbI OT1.JeTa 0 TBOp1.JeCKOM 3a~aHHH. 

• 	 Co6ccc~oBallHe 

~JI5I oueHKH 3uaUHH acnHpaHTOB npOBO~HTC.H co6ece~oBaHHe B BH)J;e cneUHMbHoH 

6ece~bI npeno~aBaTeJI5I C o6Y1.JalOll{HMC5I Ha TeMbl, CB.H3aHHhIe C H3Y1.JaeMOH ~HCIJ.HnJIHHOH ~J15I 

BbI5ICHeHH5I 06beMa 3HaIlHH rro orrpe~eJIeHHoMy pa3~eJIy, TeMe, np06JIeMe. 
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C06ece)J,OBaHHe MQ)KeT BbII10JIWITbC51 B HH)J,HBH)J,YaJIbHOM rrOp51)J,Ke HJH1 rpynnoH 

aCrrHpaHTOB. 

• 3aIUHTa OT'ICTa 0 TBOp'-ICCKOM 3allaHHH 

)J.JI51 OueHKH YMCHHH H BJIallcHHH aCrrHpaHTOB HCrrOJIb3yeTC51 TBOpqeCKOe 3a)J,aHHe, 

HMeIOllI;ee Li;CTaH)J,apTHOe pellIeHHe H n03BOJI51IOllI;ee HHTerpHpOBaTb 3HamUI Pa3JIHqHbIX 

06JIaCTeH, aprYMeHTHpOBaTb C06CTBeHHYIO TOqKY 3peHH51. 

TBOpqeCKHe 3a)J,aHH51 MOrYT BbII10JIH51TbC51 B HH)J,HBH)J,yaJIbHOM rrOp51)J,Ke HJIH rpyrrrroH 

aCnHpaHTOB. 

npOMC~YTO'lHan aTTCCTaUlU1 

)J.OnYCK K npOMe)l(YTOqHOH aTTeCTaUHH OCYlll;eCTBJI51eTC51 rro pe3YJIbTaTaM TeKYlll;ero 

KOHTpOJI51. I1poMe)KYTOqHa51 aTTeCTaUH51 rrpOBO)J,HTC51 B BH)J,e 3aqeTa rro )J,HCUHnJUIHe, B yCTHO

rrHCbMeHHOH cpopMe no 6HJIeTaM. nHJIeT cO)J,ep)I<HT TeOpeTHqeCKHe BonpOCbI (TB) H 

rrpaKTHqeCKOe 3a)J,aHHe (I13). 

nHJIeT cpopMHpyeTC51 TaKHM 06Pa30M, qT06bI B Hero rronarm BorrpOCbI H npaKTHqeCKHe 

3a)J,aHH51. I1pHMep 6HJIeTa npe)J,CTaBJIeH B npHJIQ)KeHHH 1. 

• UJKaJIbI OUCHHBaHHH PC3YJILTaTOB OOY'ICHHH 0pH Clla'lC 3a'liha: 

OueHKa pe3YJIbTaTOB o6yqeHH51 no )J,HCUHnJIHHe npoBo)J,HTC51 no 5-6aJIJIbHOH CHCTeMe 

oueHHBaHH51 nYTeM BbI6opOqHOrO KOHTPOJI51 BO BpeM51 3aQeTa. 

IilKaJIbI H KpHTepHH oueHKH pe3YJIbTaTOB o6YQeHH51 npH c)J,aQe 3aQeTa npHBe)J,eHbl B 

Ta6JI.5. 

Ta6JIHua 5 

lllKaJIa oueHHBaHH51 pe3YJIbTaTOB OCBOeHH51 Ha 3a'leTC 

YpOBCHL 
KPHTCPHH OUCHHBaHHH 

OCBOCHHH 

AcnHpaHT AOCTaT04HO cBo6oAHO HCnOJIb3yeT qJaKTH4ecKHH MaTepHaJI no 3aAaHHOMY 

' Bonpocy, YMeeT onpeAemlTb npH4HHHO-CJIeACTBeHHble CB5I3H C06bITHH, JIOrH4HO 11
3G'-lmello 

rpaMOTHO, C HCnOJIb30BaHHeM npO(~eCCHOHaJIbHOH TepMHHOnOrHH 060CHOBblBaeT CBOfO 

T04KY 3peHI151. I 
AcnHpaHT AeMOHCTpHpyeT nonHoe 	He3HaHHe MaTepHana HJII1 HaJIH4He 6eCCHCTeMHbIX,

He 
OTPblB04HbiX 3HaHHH, CB5I3aHHbIX C nOCTaBJIeHHblM nepeA HI1M BonpOCOM, IlpH )TOM He 

u3G'-lme1l0 ! opl1eHTI1pyeTc5I B npoq)eCCHOHaJIbHOH TepMHHOJIOrHH. 

9. 	 MCTOllH'ICCKHC MaTCpHaJILI, OOPC)J,CJIHIOIUHC 0POUCllypbI OUCHHBaHHH PC3YJILTaTOB 

OOY'ICHHH DO llHCUHOJIHHC 

3a)J,aHH51 )J,JI51 TeKYlll;ero KOHTPOJI51 H rrpOBe)J,eHH51 npOMe)KYTOQHOH aTTeCTaWHI )J,OJI)KHbI 

6bITb HarrpaBJIeHbI Ha oueHHBaHHe: 

1. ypOBH51 OCBOeHH51 TeOpeTHQeCKHX nOH51THH, HaYQHbIX OCHOB npOciJeCCHOHaJIbHOH 

)J,e51TeJIbHOCTH; 

2. CTeneHH rOTOBHOCTH acnHpaHTa npHMeH51Tb TeOpeTHQeCKHe 3HaHH51 H rrp04)eCCHOHaTIbHO 

3HaQHMYlo HHcpopMaUHIo H oueHHBaHHe CCPOpMHpoBaHHocTH KOfHHTHBHbIX YMeHHH. 

3. npH06peTeHHbIx YMeHHH, npo<pecCHOHaJIbHO 3HaQHMbIX )J,JI51 npocpeccHOHaJIbHOH 

)J,e51TeJIbHOCTH. 

10. THOOBLIC KOHTPOJILHLIC BOOPOCbI H 3allaHHH "JIH HHLIC MaTCpHaJILI, HCOOXOllHMLIC 

llJIH OUCHKH PC3YJILT3TOB OCBOCIIHH llHCUHOJIHHbI 

I1epeQeHb KOHTPOJIbHbIX BorrpocoB H 3a)J,aHHH )J,Jl.SI C)J,aQH KaH)J,H)J,aTCKoro 3K3aMeHa no 

HaYQHOH 2.6.1. «MeTaJIJIOBe)J,eHHe H TepMHQeCKa51 06pa60TKa MeTaJIJIOB H CnJIaBOB)} pa3pa60TaH C 

YQeTOM Hayl!~IbIX )J,oCTH)l(eHHH HaY"IHo-HCCJIe)J,oBaTeJIbCKOH llIKOJIbI Kacpe)J,pbl. 
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THnOBble KOHTPOllbHble 3a,lJ,amUI ,lJ,115I OueHHBaHH5I npHo6peTeHHbIX YMeHHH H Blla,LJ,eHHH Ha 

3aqeTe no ,lJ,HCIIIUIllHHe: 

1. PaCCKa3aTb cOBpeMeHHble npoueccbI nOllyqeHH5.I )Kelle3a, 1.fyrYHoB H cTa.neH; 

2. 06b5.lCHl1Tb COBpeMeHHble cnoco6bI o6beMHoro H TIOBepXHocTHoro ynpOqeHH5I; 

3. PaCCKa3aTb, KaKHe cymecTBYlOT CTIllaBbI Ha OCHOBe alllOMHHH5.I, THTaHa H HHKemI; 

4. PaCCKa3aTb TIpeHMymecTBa H He,lJ,OCTaTKH KOMn031111,HOHHbIX MaTepHaJ10B Ha 

MeTanllHQeCKOH OCHOBe H MaTepHallOB Ha HeMeTalllll1QeCKOH OCHOBe. 

THTIOBble KOHTpollbHble 3a,lJ,aHH5I ,lJ,1l5I oueHHBaHH5I TIpHo6peTeHHblx YMeHHH H BJla,lJ,eHHH Ha 

3aQeTe no ,lJ,HCIIHTIllHHe 

1. 	 CO~TaBHTb TIpHHIIHTIHallbHYlO TeXHOllorHlO TIOllYQeHH5I OC060BbICOKOKaQeCTBeHHoH 

CTallH; 

2. 	 CocTaBHTb TIPHHUHTIHallbHylO TeXHOllOrHlO nOJIYQeHH5.I Tpy6Hblx 3arOTOBOK C YllbTpa 

MeJIKHM 3epHoM; 

3. 	 CocTaBHTb npl1HUHnHallbHYIO TeXHOllorHlO TIOJIYQeHH5.I JIHCTOBOro MeTall.'lOTIJIaCTHKa; 

4. 	 CocTaBHTb npHHUHTIHallbHylO TeXHOJIOrHlO nOJIYQeHH5.I KOMTI03HUHOHHbIX MaTepHallOB 

Ha MeTallllHQeCKOH OCHOBe. 

I1011HbIH KOMnJIeKT BonpocoB H 3a,lJ,aHHH B lPopMe YTBep)l(,lJ,eHHbIx 6HlleToB xpaHHTC5I Ha 

KalPe,lJ,pe «MTO». 
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JIUCT perUCTpau:UU U3MeHeHUH 
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