
MHHHCTepCTBO HayKH H BhlCIllerO 06pa30BaHH.H POCCHHCKOH <DeJl,epalJ,HH 

<DeJl,epanhHOe rocYJl,apCTBeHHOe aBTOHOMHOe 06pmOBaTeJIhHOe yqpe)KJl,emfe 

BbICIllerO 06pa30BaHH.H 

«llepMCKHH HalJ,HOHaJIhHhIH HCCJIe)J.OBaTeJIhCKHH 

nOJIHTeXHHqeCKHH YHHBepCHTeT» 

..,
nepMCK1i1111 

nOnlllTeX 


PafioqaSl npOrpaMMa )J.HClJ,HnJIHHhI no nporpaMMe acnHpaHTYphl 

Hay'maH ClIeU:llaJIbllOCTb 	 2.6.1.MeTannoBeJl.emle H TepMHyeCKall o6pa6oTKa 
MeTannOB H cnnaBOB 

HalIpaBJIeHIIOCTh (IIPO(iHiJIh) IIpOrpaMMbI MeTMnOBeJl.eHHe 11 TepMI1'-IeCKaH o6pa6oTKa 
aClIupaHTyphl MeTannOB H cnnaBOB 

BhmYCKalOIu:aH(UC) KalfJCJl.pa(b1) 	 MeTMnOBeJl.eHl1e, TepMHLleCKa51 11 na3epHaH 
o6pa6oTKa MeTMnOB (MTO) 

Kypc: ,3 	 CCMeCTp (hi): 5 

BHJl.hJ KOHTPOJIH C YKa3allHcM CCMccTpa: 
3K3aMeH: 5 CCMCCTP 3aLleT: lIeT )J.I'Hp.3aLfeT 

HeT 

IIcpMb 2022 



1. 061IJ,He nOJIO~eHHH 

Pa6ol.Ja5I IIpOfpaMMa .ll.HCUHIIJUlHbI pa3pa60TaHa Ha OCHOBaHHH Cne.ll.YIOIUHX HOpMaTHBHbIX 

.ll.OKYMeHTOB: 

• 	 I1PHKa3 MHH06pHaYKH POCCIm OT 20.10.2021 N 951 "06 YTBep)I<.ll.eHHH <pe.ll.epMbHbIX 

fOCY.ll.apCTBeHHbIX Tpe60BaHHH K crpYKType IIpOrpaMM IIO.ll.fOTOBKH HayqHbIX H HaYl.JHO

IIe.ll.arOrHqeCKHX Ka.ll.pOB B aCIIHpaHType (a.ll.bIOHKType), ycnOBH5IM HX peMH3aUHH, 

cpOKaM OCBOeHH5I 3THX IIporpaMM C yqeTOM pa3nHqHbIX (POPM o6yl.JeHH5I, 

06pa30BaTenbHbIx TeXHOnOrHH H oco6eHHOCTeH OT.ll.enbHbIX KaTefopHH aCIIHpaHTOB 

(a.ll.bIOHKTOB)"; 

• 	 I1ocTaHoBneHHe I1paBHTenbcTBa Pet> OT 30.11.2021 N 2122 
"06 YTBep)I(.ll.emm I1ono)I(eHH5I 0 IIO.ll.fOTOBKe HayqHbIX H HayqHO-rre.ll.arOfHqeCKHX 

Im.ll.pOB B aCIIl'IpaHType (a.ll.bIOHKType)"; 

• 	 CaMOCT05ITenbHO YCTaHaBnHBaeMbIe Tpe6oBaHH5I K peMH3yeMbIM nporpaMMaM 

IIO.ll.fOTOBKH HayqHbIX H HaYLIHo-rre.ll.afOfHl.JeCI<HX KaJJ.POB B aCIIHpaHType I1epMcKoro 

HaUHOHMbHoro HCcne.ll.OBaTenbCKoro IIonHTeXHHqeCKOrO YHHBepCHTeTa; 

• 	 Ea30BbIH IInaH IIO IIporpaMMe aCIIHpaHTypbI; 

• 	 I1acIIopT Hayt.IHoH CIIeUHMbHOCTH. 

1.1 l(eJ1h yqe6HOH AIICUHnJIHHbI - CPOpMHpoBaHHe KOMIIneKca 3HaHHH, YMeHHH H HaBbIKOB B 

o6nacTH CPa30BbIX H CTPYKTypHbIX rrpeBpaIUeHHH B CTM5IX H CIInaBax. 

1.2 MecTo YQe6HOii AHCUHnJ1I1HbI B cTpyKType 06pa30BaTeJIhHOH nporpaMMhI 
)J,HcUHIInHHa «MeTMnOBe.ll.eHHe H TepMHqeCKa5I o6pa6oTKa MeTMnOB H CIInaBOB}) 5IBn5leTC5I 

o6513aTenbHo:':'I .ll.HCUHIInHIiOH: BapHaTHBHoH qaCTH UHKJIa yqe6HOfO IInaHa. 

)J,HcUHIInHHa HCIIOJIb3yeTc5I IIpH IIO.ll.fOTOBKe K C.ll.aqe KaH.ll.H.ll.aTCKOfO 3K3aMeHa IIO 

CIIeUHMbHOCTH 2.6.1. MeTamlOBe.ll.eHl1e 11 TepMl1yeCKaH o6pa6oTKa MeTanJlOB 11 CnJlaBOB 11 BblnOJlHeHl111 

HaYYHO-KBarIl1qH1Kau,110HHOH pa60TbJ (.ll.I1CCepTau,I1I1). 

KaH.ll.I1.ll.aTCIUIVt 3IC!aMeH npeJJ,cTaBJHllOT C060H (l)opMY ou,eHIUl CTeneHI1 nO.ll.rOTOBJleHHOCTI1 

COI1CKaTeJl)] yyerrOM CTeneHH KaH.ll.I1JJ,aTa llaYI( J( npOBe.ll.eHl1fO HaYYHblX I1CCJle.ll.OBaHI1M flO KOHKpeTlmH 

HaY4HoH cneu,HaJlbHOCTH 11 OTpaCJlH I-JaYKH, no KOTOPOH nO.ll.rOTaBJlI1BaeTC~ HJlH 1l0JJ,rOTOBJleHa 

JJ,HccepTau,IUI. 

2. nepeQeHh nJ1aHHpyeMhIX pe3YJIhTaTOB 06yQeHIIH no AIICUllnJIHHe, COOTHeceHHblX C 

nJIaHHpyeMblMH pe3YJIhTaTaMII OCBoeHHH 06pa30BaTeJIhHOii nporpaMMbl 

B pe3) .1bTaTe H3yqeHH5I .ll.HCUHIIJIHHbI aCIIHpaHT .ll.OmKeH .ll.eMOHCTpHpOBaTb CJleJl,YIOIUHe 

pe3ynbTaTbI: 

3HaTh: 

- TeOpeTHqeCKHe 06ocHoBaHH5I TeXHOnOfHqeCKHX IIpoueccoB IIonyqeHH5I cOBpeMeHHblx 

MeTMnOB H CIIJIaBOB; 

- I1HTefpHpoBaHHbIe eCTecTBeHHoHaYQHbIe, o6IUHe IIpocpeccl1oHMbHo-opl1eHTl1pYIOIUl1e 11 

CIIeUI1MbHbIe .ll.HCUI1IIJlHHbI .D,J15I IIOHHMaHlf5I IIpo6neM pa3BI1TH5I MaTepHMOBe.ll.eHH5I. 

YMeTh: 

- TeOpeTl1qeCKH 060cHoBbIBaTb H OIITI1MI13HpOBaTb TeXHOJIOfHqeCKHe rrpoueccbI; 

- BbIJJ.BHfaTb H peMH30BbIBaTb Ha IIpaKTI1Ke HOBbIe BbICOK03(pcpeKTHBHble TeXHOnOfl1l1. 

BJIaAeTh: 

- MeTOJl,arvUf IIOJIyqeHI151 COBpeMeHHbIX MeTMnOB H CIInaBOB H IIPOH3BOJl,CTBa H3 HHX 

HOBbIX H3.ll.eJIHH; 

- CIIoco6HOCTbIO BbIJI,BHraTb H peMH30BbIBaTb Ha IIpaKTHKe HOBbIe BbICOKo3q)CpeKTHBHbIe 

TeXHOJIOfI1H. 

3. CTpYKTypa YQe6UOH JlIfCUJ:IOJIHUhl no BHAaM II ljlopMaM YQe6HOH pa60ThI 
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Ta6JIHl~a 1 

4. Co)]'ep:amHHe YQe6HOH )],HCUHnnHHhI 

4.1. Co)]'eplKaHHe pa3)],enOB H TeM YQe6HOH )],HCUHnnHHhI 
Pa3,neJI 1. COBpeMeHHble np06JIeMbI TeOpeTHl-IeCKOrO MaTepHaJIOBe,neHH5I 

(n -5, fIP -, CP - 66; KCP -1) 

TeMa 1. HayqHO-TeXHH~IecKH nporpecc H Tpe6oBaHH5I K MaTepHaJIaM, HX CBOHCTBaM H cnoco6aM 

nOJIyqeHH5I. MeTaJIJIHl-IeCKHe MaTepHaJIbI: npOllIJIOe H HaCT05llUee. TeH,neHUHH pa3BHTH5I 

COBpeMeHHOI'O MaTepHaJIOBe,neHH5I. HaUHOHaJIbHble H MeJK,nYHapo,nHhle nporpaMMhI C03,naHH5I 

HOBbIX nOKOJIeHHH MeTaJIJIHl-IeCKHX MaTepHaJIOB. COUHaJIhHble, 3KOHOMHl:leCKHe, 3KOJIOnrqeCKHe 

acneKThI KpynHoMacllTa6Horo npOH3Bo,nCTBa, 3KCnJIyaTaUHH H pereHepaUHH MeTaJIJIHqeCKHX 

MaTepHaJIOB. 

TeMa.2 OCHOBHhle C130HCTBa, npHHUHnbI BbI60pa H HCnOJIh30BaHH5I; pOJIb MarepHaJIa B 

3KCnJIyaTaUHH H3,neJIHH. KJIaCcHqmKal{HH MeTaJIJIHqeCKHX MaTepHaJIOB no cocTany, CTpyKType, 

CBOHCTBaM H 06JIaCT5IM npHMeHeHH~, MHorO(pYHKUHOHaJIbHhle MeTaJIJIHqeCKHe MaTepHaJIhI. 

MeXamiqeCKHe H q,H3WleCKHe CBOHCTBa, HX 3Hal.leHHe npH 3KCnJIyaTaUHH H3,neJIHH, CTaH,napTHble 

HcnhITaHH5I, CBOHCTBa, KaK nOKa3aTeJIH KaqeCTBa. 

TeMa 3. cJ>H3HKO-XHMHl-IeCKHe npHHUHnhI KOHCTpYHpoBaHH5I HOBbIX MaTepHa'10B. CB5I3b 

{j:n13HqeCKHX H XHMHqeCKHX CBOHCTB MaTepHaJIOB H 5IBJIeHHH, npoTeKaIOlUHx B HHX, C 

TeXHOJIOmqeCKHMH npoueccaMH npoH3Bo,ncTBa, o6pa6oTKH H nepepa60TKH MaTepHaJIOB H HX 

3I<CnJIyaTaUHoHHoH Ha,ne)J(HOCTbIO, H ,nOJIrOBeqHOCThIO. 

TeMa 4. Pa3BHTHe MaTepHaJIOBe,neHH5I. OCHoBHble TeOpeTHqeCKHe BonpOChI pa3pa60TKH HOBhIX 

MeTaJIJIHqeCKHX MaTepHaJIOB H nepcneKTHBHhIX npHHUHnOB HX HCCJIe,nOBaHH5I. 

HaHOKpHCTaJIJIHqeCKHe CnJIaBhI. BhICOKo3HTponHHHhle CnJIaBhI. 

fIpHHUHnbI pa3pa60TKH COBpeMeHHhIX MeTa'1JIHqeCKHX CnJIaBOB C 3apaHee 3a,naHHbIMH 

CBoHCTBaMH. 

Pa3,neJI 2. COBpeMeHHhle np06JIeMbI npHKJIaL(HOrO MaTepHaJIOBe,neHH~. 

(n - , llP - 6, CP - 30; KCP - ) 

TeMa 5. IIp'"TpeccHBHhle cnoco6hI nOJIyqeHH5I MeTaJIJIHl.leCKHX MaTepHaJIOB. COBpeMeHHble H 

nporpeccHBHhle cnoco6hI nOJIyqeHH5I )KeJle3a, qyryHoB H CTaJIeH. KaqeCTBO MeTaJIJlypmqeCKOH 

npo,nyKUHH - cOBpeMeHHoe COCT05IHHe Bonpoca. KpHTepHH MeTaJIJIyprwlecKoro Kal.leCTBa H 

cnoco6bl ero nOBhIllIeHH5I. COBpeMeHHble CHCTeMbI aBTOMaTH3aUHH MeTaJIJlyprHqeCKHX 

npoueccoB. CHcTeMhl BhmJIaBKH CTaJIeH H aBToMaTH3HpoBaHHble KOMIIJleKChI rOp5IqeH 

,neq,0pMaUHH. 

TeMa 6. COBpeMeHHhle H nepcneKTHBHhle KOHCTPYKUHoHHhle MeTaJIJIHqeCKHe MaTepHaJIhI. 

COBpeMeHHhle cTpOHTeJIhHhle, MallHHocTpOHTeJIhHhle, HHcTpYMeHTaJIhHhle CTaJIH. CTaJIH C 

OC06hIMH CBOHCTBaMH ,nJI~ Pa3JIWIHbIX OTpaCJIeH npOMbIllJIeHHocTH. 
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Pa3pa60TKa COBpeMeHHbIX H rrepCrreKTHBHbIX CrrJIaBOB Ha OCHOBe HHKemI, THTaHa, 

aJIlOMHHH5I, MarHH5I, Me)l.H, Ko6aJIhTa, 6epHJIJIH>I. CrrJIaBhI Ha OCHOBe HHTepMeTaJIJIH)l.OB. 

I1pHH1J,HrrbI LaHOKOHCTpYHpOBaHH5I MeTaJIJIH4eCKHX MaTepHaJIOB. 

TeMa 8. MeTO)l.hI HCCJIe)l.OBaHH>I MeTanJIOB H CrrJIaBOB. COBpeMeHHble H rrporpeccHBHble MeTO)l.bl 

HCCJle)l.OBaHH>I MenlJIJIOJ3 H C nJIaBOB C 1J,eJIhlO rrpOrH03I1pOBaHH>I HX CTPYKTYPhI H CBOHCTB. 

4.2. llepeqeHh TeM npaKTHqeCKHX 3aHHTHH 

Ta6JIH1J,a 2 
TeMbI npaKTHLlecKHx 3aH>ITHH (H3 rrYHKTa 4.1) 

~-

HaHMeHoBaHHe I npe.~CTaBneHHIHaHMeHoBaHHe TeMbIHOMep TeMbI ~ 01J,eH04HOro 01J,CHOLIHOro 
)l.HC1J,HrrJIHHhI rrpaKTH4ecKoro 3aH>ITH>I 

Cpe)l.cTBa Cpe)lCTBa 

8 

.) 8" 

l1cCJIe)l.OBaHHe CTPYKTYPhI 

MaTepHaJIa C rrOMOlll,hIO 

CBeTOBoro (fla3epHOrO 

KOHCPOKaJlhHoro 

cKaHHpYlOlll,erO MHKpocKorra, 

cKaHHpYlOlll,erO 3JIeKTpOHHoro 

MHKpocKorra). 

l1cCJIe)l.OBallHe JIOKaJIhHOrO 

3JIeMeHTHoro COCTaBa 

MaTepHaJIa C rrOMOlll,hlO 

cKaHHpYlOlll,erO 3JIeKTpOHHoro 

MHKpOCKorra 

(3HeprO)l.HCrrepCHoHHhIH 

MHKpoaHaJ1l13, BOJIHOBOti 

peHTreHoBcKHH MHK] 1H>l..HH3). 

-~~--~--~~ -~--.-

Co6eCe)l.OBaHHe rro TeMhI TBOp4eCKHx 

rrOJIY4eHHhIM 3a)l.aI-IHH. 

3KcrrepHMeHTa'lhHhIM 

pe3YJIhTaTaM. 

TBop4ecKoe 

3a)l.aHHe. 

: 

--I-=-~-' 
Co6eCe)l.OBaHHe rro TeMhI TBop4ecKHx 

rrOJIY4eHHhIM 3a)l.aIlHti. 

3KcrrepHMeHTaJIhHhIM 

pe3YJIhTaTaM. 

TBop4ecKoe 

3a)l.aHHe. 

i 

4.3. llepeqeHh TeM ,[(J1H caMOCTOHTeJ1hHOH pa60Thi acnHpaHTOB 

CaMOCTO>ITeJIhHa>I pa60Ta acrrHpaHToB 3aKJI104aeTC>I B TeopeTlfLlecKoM mY4eHllH 

KOHKpeTHhlx BorrpocoB H BhIfIOJIHeHHH TBop4ecKHx 3a)l.aHHH. 

Ta6JIH1J,a 3 

NQ HOMep TeMhI 

rr.rr. )l.HC1J,HrrJIHHhI 

T eMhI caMOCTO>ITeJIhHhIX 

HaHMeHoBaHHe TeMhI 

caMOCT05ITeJIbHOH """",VrT 

I1pe)l.CTaBJIeHHe 

01J,eH04HOro 01J,eH04Horo 

1 4 

____________~___+_~e)l.CT~_-+_-~cP'-e-'-)l.CTBa-·~·~1 

BonpochI rro 

CO)l.ep)KaHHe TeMhI 4 Co6eCe)l.oBaHHe TeMaM I pa3)l.eJIaM 

)l.HC1J,HrrJIHHhI . 
-------~.-.---------------------~--------------+--~. 

BorrpochI rro 

2 5 CO)l.ep)KaI-me TeMhI 5 Co6eCe)l.OBaHHe TeMaM I pa3)l.eJIaM 

~..___~~___~_____~______ ._._. __ ._____. ___..________~---__.- __-  ____-+-_)l.HC1J,HrrJIHHh~~ 

BorrpochI rro 

3 6 Co6eCe)l.OBaHHe TeMaM I pa3)l.eJIaM 

/----1-- ______,___._____________.__.....____._.__.-+__ .____._.._____._._-+__ .1!.HcgnrrJIHHh!.......--! 

BorrpocbI rro 

4 7 Co6eCe)l.OBaHHe TeMaM I pa3)l.eJIaM 
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5. MeTOJ1,Hl.leCKHe YKa3auHH J1,JIH aCnHpalfTOB no H3yqeHHIO J1,HCUHnJIIfHhI 

I1pH H3yqeHHH JJ.HCUHnJIHHbI «MeTaJIJIOBeJJ.eHHe H TepMHqeCKa}! o6pa6oTKa MeTaJIJIOB H 

CnJIaBOB» acnHpaHTaM ueneC006pa3HO BbITIOJIH}!Tb cneJJ.YIOIl1.He peKoMeHJJ.aUHH: 

1. I-hyqeHHe yqe6HOM JJ.HCUHnnHHbI JJ.on)l(HO BeCTHCb CHCTeMaTHqeCKH; 

2. Docne H3YQeHH}! I<aI<oro-nH60 pa3JJ.ena no YQe6HHI<Y HJIH I<OHCneKTHbIM MaTepHaJIaM 

peKoMeHJJ.yeTC}! rro naM5ITH BocrrpoH3BecTH OCHOBHble TepMHHbI, onpeJJ.eneHH}!, nOH5lTHH pa3JJ.ena; 

3. Bc}! TeMaTHKa BorrpocoB, H3YLlaeMblx caMOCTO}!TenbHO, 3a)J.aeTC}! npenOJJ.aBaTeneM. 11M 

)Ke JJ.aIOTC}! HCTOQmnm (B nepByIO OLlepeJJ.b BHOBb H3JJ.aHHble B nepHOJJ.HQeCKOM HaYQHOM 

nHTepaType) JJ.n}! 60nee JJ.eTaJIbHOrO nOHHMaHH}! BonpOCOB, 03BYQeHHbIX Ha neKUHH; 

6. nepeqeHh YQe6HO-MeTOJ1,HqeCKOrO, 6H6JIHOTeQHO-CnpaBOQHOrO H HHcpopMaUHoHHoro, 

HHcpopMaUHoHHo-CnpaBOQHOrO 06eCneQeHHD. J1,JID. pa60Thi acnHpaHTa no JJ.HCI(HnJIHHe 

1-----+-----------------------------------------+H3J1,aHHH _______ 
2 3ir-----L---- ________ ____ - - I .___• ___._•. 

1 OCHOBHaD. JIllTeparypa 

C.B. QJU3U'lecKoe ,MemaJlJlOeeOeHue Y'Ie6HUK OIlJl ey306/ 
C.B., Eapm B.P., E02am06 A.A., W6euKuH B.A.; 12 

. fho-60 YITY-YJIH, 2001.-534 c. 

2 .il:onOJIHHTeJIhHaD. JIHTepa'rypa ______ 

r---......----- ___2-C..1,---YQe6Ho-MeToJ1,HQecKHe, HaYQHhle H3J1,aHHD. 

AHopue6cKuii P.A. HauocmpYli.mYPHble Mamepua.'lbl. Y'Ie6UUK / 
1 18

Aflopue6cKuii P.A., Pa2YIlJl A.B. A1.:AKCfoe.HuJl, 2005.-187 c. 


HH A1umpox06u l l. MamepUCIR06eOeflUe. Y'Ie6. JIoc06ue OIlJl eY306 

2 / HH Mumpox06u4, c.c. lO2aii. JIepMb: H3a-60 JIITY, 2006. 147+aE 

113 c. 

3 E.)1.. OlleuuuK. H06ble Mamepua.rlbl U meXHOJl02UU. Y'Ie6. noc06ue / 
60

Ell Ol1eUHUK. JIep.l1b: H30-60 JIITY, 2006. -69 c. 
-------------------~------4 YUIlbJl.JW EOllmml. KOHcmpYKl.JuouHble Jl1amepuallbl: ktemallllbl, 


cnlla6bl, nOIlUJHepbl, KepaMU1W, KOMn03umbl. HaY4. H3a. / YUllbJlM 
 4 
EOllmoli; M: jJoa3/\.G -XX!, 2004. - 319 c. 

2.2 nepHOJ1,H'leCKue 1t3J1,aHHD. 

1 iVfemaJulO6eaeliue U mepMU4eCKaJl 06pa60nll\.G JlJlt:rn'cULJU}(i 

2 Bermliw{ JIHHJIY MaUtLlHOCmpoeliue. 

3 (/Ju3uKa lvtemaJUlO6 UMema.'l.'Z06eoeHue 

4 MamepuaJL06eaeliue 

J11.amepUOJ7bl 
,------j---.---------.------.--.---.-.--------.-------------------1-.----------- 

/w60pamopuJI. jJu021-l0CnniKa ;lwmepuaJlO6 

U pa3pYUtel-lUe Mamepuall06 

EH6JIHOrpacpHQeCKOeOnHcaHHe 

(aemop, 3Cl2JlaeUe, euo U30aHUJl, lvlecmo, U30ame.'lbCm60, 
200 U30aUUJI, 1w.'ZU4ecmeo cmpaUUl1) 

O.1JHQeCTBO 

3K3eMmmpoB B 

6H6nI10TcKe+KacpeJJ.pe; 

MeCTOmtXOIKJ1,eHHe 

3JIeKTpOHHhlX 
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-----

--------

"'-~~~~"'~~~~~-~.--.-----~-.-.-"'--~.--~---~--------~.----.-~.--~~--- ._. .. ~--

KOJIHI'ICCTBO 

3K3eMnJIHpOB B 
liH6JIHOrpalPHQeCKOe OnHCaHHe 

6H6JIHOTeKe+Kacpe.n;pe;
(a6mop, 3a2JW6Ue, 6UO U30aflWl, ]vleCmO, U30ameJlbCm60,N2 

MeCTOHaXOIK,[leHHe
?OO UJoaHWI, KOJ7U'IeCm60 cmpmlU11) 

3JIeKTpOHHhlX 
.~H~~' 

2 31 
r-

MamepuaJloGeoeflue HaY'lI1(J}l 3.'leKmpOfIflCl5l
8 

6u6JIUOmeKa (H3B)htjp://~librc{l'}.ru I 

2.3 HopMa1:HBHO-TeXftH' ,_ Hl,[l:=t H1H1 

1 rOCT 10994-74 CnJla6bl npe~/u3uoflflbze. MapKu. TeXJKCnepm 

2 
--. 

3 
-~ 

4 

5 

rOCT 1497-87 MemaJIJlbl. Memoobl uCnblmm-lUii Ha 
Tex::)f{cnepm

paCmflJICeHUe 

rOCT 9013-59 MemaJlJlbl. 2006.-69 JvlemOO u3MepeHufl 

m6t'!poocmu no POK6eJlJlY. 
TexJ"cnepm 

.-----~---~---~-~--~------~------ 
rOCT 5632-72 CmaJlu 6blCOKOIle?UpOeaUuble U CnIlaebl 

KOPP03UOl-lHOCmOUKue, JICapOCmouKue u JICapOnpOllllble. j\,-japKu 
TexJl\.cnepm 

-"-"~~--~--.---~----~-----. -  ---~~-~~-~~- ~-~-----~---~ 

rOCT 28358-58 Omm./6Ku U3 '1y?yua. 06uJue meXHU'IeCIWe 

yCJlO, 

rOCT P 50724.1-94. (/JeppOCI1..;7aGbl. lUamepuaIlbl. TepMuHbl u 

onpe o ell emm. 
-

7 
rOCT 22536.0-87 Cmaflb Y?Jlepooucma51 u lfy?yH 

HeJle?Up06CUlH.bIU. 06Ufue mpe60eal-lUfll,: MemooClM ClH.Cl.llU3a. 
--~-~~--~- ----~~-~--~-- c--

rOCT P 53198-2008. PYObl u I(Om/eN mpambl t/6emHblX I
8 

MCnaJI1l06. 06Ufue mpe60Gal1Ufl KMemOO({)W ariaJlU3a. 

rOCT 4.440-86. CucmeJ11a nOiw3amelieu Ka'lecm6afij.w6Y~~~
9 

KOGUlU cmaJzepa3JlU60lfNble. HOMel-tKJlamypa nOKa3ameJleu. 

rOCT 14019-2003. MamepuaIlbl Mema_lIIlUlfeCKue. 
--~ 

Memoo !10 
ucnblmawuu JiG U32U6.

I 
--~~--. 

______2_.~ O!JlHIJJI.aJIbHble!l~J!a~!!~_________ ~_~~_______~~_~~.~~~_~~.__.__ 
K0l1cmumYl/U51 POCCUiiCKOii (/Jeoepm/uu I KOHC))}lbl1WllInllmoc 

~----------------j-- .-._-
Tpyooemi KooeJ(c POCCUticKOU <PeoepmJuu~_~<?!!.CY.!lb!'2(l!!J!3~?.£_ 

6.2. TIepe1leHb pecypcoB HHlPOpMaUHoHHO-TeJIeKoMMYHHKaUHoHHoii ceTH «MHTeplleT» 

6.2.1. MlHpopMaUHoHHble H HHlPopMaUHoHHo-CnpaBOqHble CHCTCMbl 

1. 311el<mpormaJl 6u6l1uomeKa llep;HCl<O?O Hal1uOJlaRbHO?O nO/lUmeXHUlfeCF:020 
uCCIleOOGameJlbCl<020 )lI/LfGepcumema /3'leKmpOHlibIU pecypc j : [no.lIHomeKCmOG([51 6a3a oamfblx 
3JleKmpoH. OOK., u30aH GJ13o-ee llHlillYj I llepM. Hm/. UCCJleo. nOJlUmeXH. YH-m.Hay'i. 6-Jw. 
llepMb, 2016. - PeJ/CUM oocmyna: http://elib.pstu.ru, ce0600HbiU 2. 3a?Il. C 3KpaHa. 

2. 3Jlel<mp0l-lJio-6u6Iluomelfliafl CUCmeAtCl li30amellbcmeo «]JaHb» [311eKmpollllbIU pecypcj 
: [nOlll-LOmeJ(cmoeafl 6([3a oaHHblx : 3IleKmpoH. eepcuu KH., J/CypH. no 2y/1,1w/um 06ulecme, 
ecmecmG, u meXl-l. l-la)Jl{ClMj 13JleKmpOH-6u6Jl. cucmeMa «li30-Ga «]JaJlb». - CaHJ(m llemep6yp? 
2010-2016. - PeJ1CUM oocmyna: hlfp:llelanbook.com, no 1P-aopecaM KOAmblOmep cemu llepM. 
1iGl1. ucclleo. nOJlumeXl-t. yll-ma. 3a?!/. C JJ(paHCl. 

3. ProQuest Dissertations & ThesesGlobal [3Rel<mpOHHblLi pecypcj : [nO/llWmeKCmOGafl 
6a3a oaliHblx : ouc. u OUI1JlO}14l-tble pa60mbl Ha lift. fl3. no GCeM OmpaCIl511vt 3HaHuflj I ProQuest LLC 
- AnnArbor, 2016. - PeJ/CUM oocmyna: http://search.proquest.com/pgdtglobCll/dissertaliol1s,n01P
aopecaA4 KOMnbJOmep, cemu llepM JWl/. uccJleo. nORlUneXfl. YH-l11Cl. 3a?.'!.. C JKpaHa. 
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4. 3JleKmparl1l£lfl 6u6JluomeKa ouccepmmJuil PTE [3JleKmpOHHbllJ pecypc] 
[nOJlHomeKcmoeafl 6a3a oaHHblX 3JleKmpOH eepcuu ouc. u aemoperjJ. ouc. rio ece,l/ OmpaCJlfLM 
3HaHufl] I 3lleKmp0l1. 6-Ka OUC. - MocKea, 2003-2016. - PeJ/CUM oocmyna: http://diss.rsl.ru 
KOAtnblOmep. cemb HaY'I. 6-KU llepM. Hmf. uccJzeo, nO.rzumeXH. yH-ma. 3azll. C 3KpaHa. 

5. CambridgeJournals [Eleclronicresource 3Jlel(mpOH .?ICYPH no 2YMaHum., ecmecm6. U 
meXH. lWYKaH aHZ/I. R3.] I Universifyo/Cambridge. - Cambridge : Cambridge University Press, 
1770-2012. PeJICUlvl oocmyna: hlfp://journals. cambridge. org! - 3a2.'l. C 3KpaHa. 11. 

6. HlirjJ0PMatfU0ll1Wfl cucmeMa Tex3Kcnepm: Hlimeprtem [3ReTfmpOHHbll":i pecypc] : 
[nollHOmeTfCmOeafl 6a3a oaliliblX npa60eou UHfpOpM.: 3aTfOHOoam. H liopMamU6. !Jar:., IWMMeHm., 
JICYPli. u op.] I KooeTfc. - Bepam 6.3.2.22, Ceme6afl, 50 pa60'!.ux Mecm. CaliKm flemep6yp2, 
2009-2013.· PeJ/cu.M oocmyna:Koc~mb!Omep. Cemb Hay'!.. E-Tfu IIepM. Hal1. Hcc!leo. llOJlUmexH. 
YH-ma. 3a2R. C 3l<pCllIa. 

6.2.2. OTKPblTblC HHTCPHCT-PCCypCbI 

1. HHfj)OpMaI1UoHlwR cucmeMa oocmyna I< 3ReTfmpOHHbiM l<amarz02a.M 6u6mLOmeJ{ 
c¢epbl 06pG30eaHUfl U !WyKU (3KECOH) 
2. «Py6pUKOH» -3HlcjUTf!Wneouu e UlimepHeme - www.ruhricon.com 

7. ODHcaHHc MaTCpHaJIbHO-TCXHHQCCKOH 6a3bI, Hc06xOAHMOH AJIH ocymeCT8JICHHH 

06pa30BaTCJIbHOrO Dpouccca DO AHCUHDJIHHe 

7.1. OCHOBH'JC YQC6HOe 060pYAoBaHl:Ic. Pa60Qee MCCTO aCDHpaHTa. 

Ta6JUiIJ:a 4 
..

<i>opMa DPH06pCTCHHH / I 
BJIaACHHH 

Xl! 
HaHMcHoBaHHc II MapKa 060PYAoBaHl:UI KOJI

( C06CTBCHHOCTb, HOMcp
(cTcIIAa, MaKeTa, DJIaKaTa, BO,

D.D. oDcpaTHBHoe aYAHTopHH
JIa60paTopnoc 060pYAOBaHHC) CA. 

YDpaBJICHHC, apCHAa H 
I T.D.} L 

2 3 4 I 51 
~--~ 

I1epCOHaJIbHbIH KOMnbIOTep Aquarius Pro 

P30 s46 B COCTaBe MNT/C2D 

E840012xD1 024DII 800NINT/S160 
nOOIDRW/S BINIC/no-KM/WVD, 
MOHHTOP LCD 19" ASUS VBI91T, 

1 MbIIDb Genius NetScroll 110 white, 25 OnepaTHBHoe ynpaBJIeHHC 162 
KJIaBHaTypa Genius KB06X, 
HaYIDHHKH+MHKPO<j)OH AP-860; 
JIOKaJIbHa.H KOMnhIOTepHM ceTh 
1OOME/ceK (Cisco Catalyst WS-C2960
4RTT-T internet router Cisco 1R41 

2 
3aKaJIOQHI:,d;!: )J,HJIaTOMeTp Linseis L 78 
RITA 1 OnepaTHBHoe ynpaBJleHHe 

I 
165a 

MeTaJJ'10rpa<j)wICCI<HiI MHKpocKon,., 
.) 1 IOnepaTHBHoe ynpaBJleHHe 164 

IOlympus GX51 I 

~ CTepeoMHKppocKon Olympus SZX-16 1 OnepaTHBHoe ynpaBJleHHe 

I IL- .. 
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-----
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v FEI PHENOM
3J1eKTpOHHbIlf MlfKpocKon 

8 D S 70 
ura can 

5 

6 

.----.~--~----------,.--.--

ABTOMaTlfqeCKHH: HaCTOJ1bHbIH ' 

3J1eKTpOrH,!lpaBJ1HqeCKHH: npecc WUI 

rOp5IqeH: 3anpeCCOBKH 06pa3UOB Cito 

Press-lO 

MHor0<PYHKUHOHaJJbHbIH: HaCTOJ1bHbIH: 

nOJ1HpoBaJJbHbIH: CTaHOK C BbICOKOH: 

CTeneHblO npeUH3HOHHoro CH5ITH5I 

MaTeplfaJJa Tegramin-30 
"--~~---~-~--~--- --

7 
HaCTOJ1bHbIH: cKaHHPYlOIUHH: 

I 

9 KOH<pOKaJJbHbIH: J1a3epHbIH: CKaHHPYlOIUH~~-
MHKpOCKon Lext-OLS4000 

-·jfi-~~~---·---··---·-----0---·~--~~·--~-~-~--1-·~--
10 MeTarmorpa<pHqeCKHH: MHKpocKon C 

, 
i ~ aBToMaTH3HpoBaHHbIM CTOJ1HKOM BX-61 

-11 . TBep,!lOMep POI<BeJ1J1a TK-2M 2 IonepaTHBHoe ynpaBJ1eI-IHe 
i 

12 fla6opaTopHM neqb «HAKAfl» I 'll\;;jJal ynpaBJ1eHHe 

I1pH6op onpe,!leJ1eHH5I 3J1eMeHTHoro 

COCTaBa MeTaJJJ10B H CnJ1aBOB PMI 113 OnepaTHBHoe ynpaBJ1eHHe 

MasterPRO 

Konep Ma5ITHlfl<OBbIH: KM-30 OnepaTHBHoe ynpaBJ1eHHe 
J 

1 

8. 	 <l>OHL{ oueHO~HbIX CpeL{CTB 

OnepaTlfBHoe ynpaBJleHHC 

I 

Onepa11!BHOe YnpaBneHH~ " 169 

1 1631 OnepaTHBHoe ynpaBJ1eHHC 
' 

nepaTHBHoe ynpaBJ1eHHe -' 

Z-----~---~-~---~-
nepanIBHoe ynpaBJ1eHHe 

1 0 	 I 163
nepaTHBHoe ynpaBJ1eHlfe • 

169 

1 

165 a 

044 

OCBoeHlfe yqe6HOrO MaTepHaJ1a ,!llfCUHnJ1lfHbI 3anJ1aHHpOBaHo B TeLJelme O,!lHOrO 

ceMecTpa. C:VOPMOH: KOHTPOJ15I OCBOeHH5I pe3YJ1bTaTOB o6YQeHH5I no ,!lHCUlfnJ1HHe HBJ15IeTC5I 

KaH,!lH,!laTCKHH: 3K3aMen, npOBOL{lfMbIH: C YQeTOM pe3YJ1bTaTOB TeKYIUero KOHTPOJ15I. 

8.1. 	 OnHcaHHc nOKa3aTCJICH H I~pHTepHeB oueHHBaHHH, onHcamlC llKaJI 

oueHHBaHHH. 

KOHTPOJ1b KaQeCTBa OCBOeHlf5I ,!llfCUHnJ1lfHbI BKJ1lOQaeT B ce65I TeKYIUlfH: KOHTPOJ1b 

ycneBaeMocTH H npOMe)l(YTOQHYlO aTTeCTaumo acnlfpaHToB 

TCKyru;HH KOHTPOJIb 

TeKYIUlfH: KOHTPOJ1b ycneBaeMOCTlf o6eCneQYIBaeT oueHKY OCBOeHlf5I ,!lI1CI.{HnJ1lfH If 

npOBo,!llfTC5I B <popMe co6eCe,!lOBaHH5I If 3aIUlfTbI OTQeTa 0 TBOpQeCKOM 3a,!laHlflf. 

• 	 Co6CCeL{OBaHHe 

.D:J15I)ueHKlf 311aHHH acnlfpaHTOB npOBO,n;IfTC5I co6eCeL{OBaHlfe B Blf,!le cneUlfaJJbHOH: 

6eCe,!lbI npenO,!laBaTeJ1H C o6y~ralOIUlfMC5I Ha TeMbI, CB5I3aHHble C H3YQaeMOH: ,!llfCUI1nHHHOH: L{J15I 

BbI5ICHeHH5I o6beMa 3HaHHH: no onpe,!leJ1eHHoMY pa3,!leJ1y, TeMe, np06J1eMe. 

Co6eCe,!loBaHHe MQ)KeT BbIllOJ1H5ITbC5I B HH,!llfBlf,!lYaJJbHOM nOp5I,!lKe HJJl1 rpynnoH: 

acmrpaHToB. 

• 	 3aru;HTa OT~CTa 0 TBOp~CCKOM 3aL{aHHH 

.D:J15I oueHKlf YMCHHH H BJlaL{cHHH acnHpaHToB lfCn0J1b3yeTC5I TBOpQecI<oe 3a,!laHlfe, 

lfMelOIUee HeCTaH,!lapnroe perueHHe H n03B0J15IlOIUee HHTerpHpoBaTb 3HaHHH pa3J1HQHbIX 

06J1aCTeH:, aprYMeHTHpOBaTb co6cTBeHHYlO TOQl(Y 3peHH5I. 

TBOpQeCKHe 3a,!laHH5I MoryT BbIllOJ1H5ITbC5I B HH,!lHBH,!lYaJJbHOM nOp5I,!lKe HJ1H rpynnoH: 

acnHpaHToB. 
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npOMemYTO'lU3H arreCTaUItH 

,l.1.onYCK K npOMe)KYTOLJHOti aTTeCTall,HH ocymeCTBJUl.eTC5I no pe3YJIbTaTaM TeKymero 

KOHTPOJI.Sl. 11poMe)l.(YTOLIHa5I aTTeCTall,H5I npOBO)lHTC5I B BH)le 3K3aMeHa no )lHCll,HnJll1He, B YCTHO

nHCbMeHHoti cpopMe no 6HJIeTaM. OHJIeT CO)lep)l.<HT TeOpeTHLJeCKHe BonpOCbI (TB) H 

npaKTlfl-IeCKOe 3a,uaHHe (113). 

OHJIeT cpopMHpyeTC.Sl TaI<HM 06Pa30M, LJT06bI B Hero nOnaJIH BonpOCbI H npaKTHLJeCKHe 

3a)laHH.Sl. 11pHMep 6HJIeTa npe)lCTaBJIeH B npHJIQ)KeHHH 1. 

• IDKaJIhl ou,eUItBaHIUl pe3YJIhTaTOB o6yl.leHltH IIplt c,!J.a'le 3K3aMeHa: 

Oll,eHKa pe3YJIbTaTOB 06yLIeHH5I no )lHCll,HnJIHHe npOBO)lHTC.Sl no 5-6aJIJlhHoti CHCTeMe 

OIleHHBaHH.Sl nYTeM BbI60pOLJHOrO KOHTPOJI.Sl BO BpeM.Sl 3K3aMeHa. 

lliKaJIbI H I<pHTepl1l1 Oll,eHKH pe3YJIbTaTOB 06YLJeHl151 npl1 C)laLJe 3K3aMeHa npHBe)leHbI B 

Ta6JI.5. 

Ta6JIl111,a 5 

lliKaJIa Oll,eHl1BaHH5I pe3YJIbTaTOB OCBOeHl15I Ha 3K3aMeHe 

,
OneUKa KpltTeplt1t OneUItBaUItH 

I--------+-~----.------ ..--.------.-----------~--.--~--.-------..---~-------.-..- -----1 
ACnl1paHT npO)l,eMOHCTpI1POBarJ cq)QpMl1poBaHHble M CMCTeMaTMlIeCKl1e 3HaHI151 npl1 OTBeTe 

Ha TeOpeTI1LleCKI1H Bonpoc 6M11eTa. lloKa3arJ OTl1l1l1Hble 311allHH B paMKax YCBoeHHoro 

YlIe6Horo MaTepl1arJa. OTBeTI111 Ha Bce 111111 6011bWI1HCTBO )l,On011HI1Te11bHbIX BonpOCOB. 

5 ACnl1paHT npaBM11bHO BbIn011HM11 KOHTpOJ1bHOe 3a)l,aHMe 51-wen. lloKa3arJ ycnewHoe M 

CMCTeMaTML!eCKOe npHMelfelflle nOJ1YlIeHHbIX 3HaHI1H M YMeHHH npM peWeHl111 

npoq,eccMOHaJ1bHbIX 3a)l,811 B paMKax YCBoeHHoro YlIe5Horo MaTepMarJa. OTBeTI1J1 Ha Bce 

11J111 60J1bWI1HCTBO J].on011HI1TeJ1bHbIX BonpOCOB. 
f------+ . . ..-

AcnMpaHT npoJ].eMoHCTpl1POBarJ cq)OpMl1pOBaHHble, HO CO)l,ep)I<all(l1e OTJ].ellbHble np05eJ1bl 

3HaHI15I npl1 OTBeTe Ha TeOpeTl1l1eCKI1H Bonpoc 51111eTa. lloKa3arJ He)l,OCTaTOLIHO YBepeHHble 

311alfHH B paMKax YCBoeHHoro YlIe5Horo MaTepMarJa. OTBeTI1J1 Ha 60J1bWI1HCTBO 

)l,onOJ1HMTeJ1bllbIX BonpOCOB. 

4 ACnl1paHT BbInOJ1HMJ1 I<OHTpOllbHoe 3aJ].aHMe 5MlleTa C He50J1bWMMM HeTOLliiOCT5IMM. 

lloKa3arJ B lJ,eJ10M ycneLUHoe, HO conpOBQ)I()l,alOll(eeC5I OTJ].ellbliblMl1 OluI16KaMI1 

npl1MeHeHMe lIaBblKOB nOllYLleHHblx 3HaliMH 11 YMeHHH npM peWeHMI1 npoq}eCCMoHarJbHblX 

3a)l,all B paMKax YCBoeHHoro YLle5Horo MaTepl1arJa. OTBeTI1J1 Ha 60JlbWMHCTBO 

)l,OnOJ1HI1TeJ1bHbIX BonpOCOB. 
'----------1- ~ --

AcnMpaHT npoJ].eMoHCTpl1POBarJ HenOJ1Hble 3HaHI15I npl1 OTBeTe Ha TeopeTMlICCI\MI1 Bonpoc 

511J1eTa C cyu~ecTBeHHblMM HeTOllHOCT5IMI1. lloKa3arJ HeYBepeHHble 3lfallJlSl B paMKax 

"CBoeHHoro Y l le6Horo MaTepl1arJa. llpM OTBeTax Ha J].onOJ1HI1TeJ1bHble BonpOCbl 5blJ10 

J].onYll(eHO MHoro HeTOLIHocTeti. 

3 ACnl1paHT BbInOJ1HI1J1 KOHTpOJ1bHOe 3aJ].aHMe 611J1eTa C CYll(eCTBeHHbIMI1 HeTOllHOCT5IMI1. 

lloKa3arJ B 1J,eJ10M ycnewHoe, HO He CMCTeMaTl1l1eCKOe nplIMellellHe nOJ1YLleHllblX 3HaHI1H 11 

YMellHH npl1 peWeHl111 npoq,eCCl10HarJbHblX 3a)l,all B paMKax YCBoeHHoro YLle6Horo 

MaTepl1arJa. llpl1 OTBeTax Ha J].onOJ1HI1TeJ1bHble BonpOCbl 6blJ10 J].onYll(eHO MHoro 

HeTOllHOCTeH. 

~-----~---------------------~-------------.~------------------------
fIpM OTBeTC Ha TeopeTWleCKI1H Bonpoc 611J1eTa acmlpaHT npOJ].eMOHCTpMPOBarJ 

q,parMeHTapl~ble 311aHHH npM OTBeTe Ha TeopeTWleCKI1H Bonpoc 611J1eTa. llpl1 OTBeTax Ha 

J].on0J1HI1Te11bHble BonpOCbl 6blJ10 J].onYll(eHO MHQ)l<eCTBO HenpaBI1J1bHblX OTBeTOI3. 

2 fIpl1 BbJnOJlIleHMI1 KOlnpOJ1bHOrO 3aJ].aHM5I 6MJ1eTa acnMpaHT npO)l,eMOIICTPI1POBarJ 

lIaCTMlIHO OCBoeHHoe YMeHlle M npHMelleHHe nOJ1YlleHHbIX HaBblKOB npM peWeHl111 

npoq}eCCMOI-larJbHbIX 3aJ].a l l B paMl<aX YCBoeHHoro Y4e6Horo MaTepMarJa. llpl1 OTBeTax Ha 

)l,onOJ1HMTeJ1bHble BonpOCbl 6blJ10 )l,onYll(eHO MHQ)l(eCTBO HeTOllHOCTeH. 
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9. 	 MCTOj:\HqCCKliC MaTepH3J1hl, onpcj:\CJ1HIOIUHC npoucj:\YPhl OUCHHB3HHH PC3YJ1hTaTOB 

OfiyqCHUH no j:\liCUHnJ1lIHC 

3a,UamuI ,UJUI TeKYIUero KOHTpOJUI M npOBe,UeHH5I npOMe)KYTOqHOH aTTeCTalUIH ,UOJDKHbI 

6bITb HanpaBJIeHbI Ha oueHMBamfe: 

1. ypOBH5I OCBOeHM5I TeopeTHLlecKHx nOH5ITHH, HayqHbIX OCHOB npocl)eccHoHaJIbHOH 

,Ue5ITeJIbHOCTH; 

2. CTeneHM rOTOBHOCTH acnMpaHTa npHMeH5ITb TeOpeTHqeCKHe 3HaHH5I H npocl)eccHoHaJIbHO 

3HaqHMYIO HmpopMaUHIo, H oueHHBaHHe C¢OpMMpoBaHHocTH KOrHHTHBHbIX YMeHHH. 

3. npH06peTeHHblx YMeHHH, npocpeCCHOHaJIbHO 3HaqMMbIX ,!lJ15I npocl)cCCHOHaJIbHOH 

,Ue5ITeJIbHOCTH. 

10. THnoBhle KOHTPOJIhHhlC Bonpochl H 3aj:\3HHH HJIli HHhie MaTCpH3J1h1, Hcofixoj:\HMhlC 

j:\JIH oueHKH PC3YJ1hT3TOB OCBOCHHH j:\HCUHnJ1HHhl 

I1epeqeHb KOHTPOJIbHbIX BonpocoB M 3a,UaHHH ,UJI5I c,UaqH KaH,UH,UaTcKoro JI{3aMeHa no 

HayqHOH 2.6.1. «MeTaJ1JIOBe,UeHHe H TepMHqeCKa5I 06pa60TKa MeTaJIJIOB H CnJIaBOB» pa3pa60TaH C 

yqeTOM HayqHbIX ,UoCTIDKeHHH HayqHO-HCCJIe,UoBaTeJIbCKOH lllKOJIbI Ka¢e'uPbl. 

THnoBble TBopLlecKHe 3a,UaHH5I: 

1. I1ocTpot'ITe TepMoKHHeTHqecKYIO ,UHarpaMMY pacna,Ua nepeOXJ1a)K,UeHHoro 

aycTeHHTa 6f:HHMTHOH CTaJIH TMna 22X2f2C2M M npoBe,UHTe ee aHaJIH3. 

2. Ha nOJIyqeHHbIX 06pa3uax npoBe,UHTe aHaJIM3 MHKpOCTpyKTYPbI nOCJIe 

OXJ1mK,UeHH5I C Pa3JIHLIHbIMH CKOPOCT5IMH 6eHHHTHoH CTaJIM THna 22X2f2C2M H COOTHeCHTe 

nOJIyqeHHble CTPYKTypbI C BH,UOM TepMoKMHeTHqeCKOH ,UMarpaMMbl. 

TMnOBble TBopLlecKHe 3a,UaHH5I: 

1. Ha npe,UJIQ)KeHHoM MeTaJIJ1WleCKOM 06pa3ue onpe,UeJIHTb TMn CTpyKTYPbI H 

Bep05ITHbIH ¢a30BbIH COCTaB; 

2. Ha npe,UJIo)KeHHoM 06pa3ue YCTaHoBHTb HaJIHqMe ,UM¢q)Y3HoHHoro CJIOH, ero 

Bep05ITHbIH ¢a30BbIH COCTaB M YCTaHOBHTb xapaKTep pacnpe,UeJIeHH5I MHKpOTBep,UocTH; 

3. I10 npe,UJIO)l{eHHbIM cpoTOrpa¢M5IM MMKPOCTPYKTYpbI onpe,UeJIMTb THn CTarreH H 

Bep05ITHYIO TepMMqecKYIO 06pa60TKY. 

THnOBble KOHTPOJIbHble 3a,UaHH5I ,!lJ15I oueHHBaHH5I 3HaHMH Ha 3aqeTe no ,UHCUHnJ1HHe: 

1. COBpeMeHHble MHcTpYMeHTaJlbHble CTaJIH. I1pMHUMnbI JIerupoBaHIf5I, TcptvlHqeCKaH 

06pa60TKa CTpYKTypa H CBOHCTBa. 

2. CnJIaBbl lIa OCHOBe HHKeJI5I. I1pHHUHnbI JIempOBaHH5I, TepMHqeCKaH 06pa60TKa, 

cTpyKTypa H CBOHCTBa. 

3. CKaHHpYIOIUa5I 3JIeKTpOHHa5I MMKPOCKOnM5I. I1pMHUMn ,UeHcTBM5I npH60pa. 3a,UaqM 

pelllaeMble C nOMOIUbIO ,aaHHoro MeTo,Ua. 

TMnOBble KOHTPOJIbHble 3a,UaHH5I ,UJI5I oueHHBaHH5I npH06peTeHHblx YMeHHHH BIIa,UeHHH 

Ha 3aqeTe no ,UMCUHnJIHHe: 

1. 	 Onpe,UeJ1HTb Bep05ITHYIO cTpyKTypy H ¢a30BbIH OCTaB 06pa3ua nOCJIe onpe,UeJIeHHOH 

TepMMqeCKOH o6pa60TKM; 

2. 	 Onpe,UeJIMTb Bep05ITHbIH pe)I(l1M TepMHLlecKoH 06pa60TKH ,UJI5I ,UOCTll)I<eHH5I 

onpe,UeJIeHHOrO KOMnJIeKCa MeXaHHqeCKHX CBOHCTB MeTaJIJIll'-IeCKOro 06pa3ua; 

3. 	 I10 npe,UJIo)KeHHoH cOBoKynHocTH MeXaHHqeCKHX CBOHCTB no,U06paTb 


cooTBeTcTBYIOIUHH MeTaJIJIHqeCKHH MaTepHaJI. 


I10J1HbIH KOMnJIeKT BonpocoB H 3a,UaHHH B (pOpMe YTBep)I<,UeHHblx 6HJIeTOB xpaHHTC5I Ha 

Ka¢e,Upe «MTO». 
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ITpHIlo)KeHHe 1 
ITpHMep nmOBOH cPOPMbI 3K3aMeHaUHOHHoro 6HJIeTa 

nporpaMMa 
MeTaJlJlOBe,ueHHe H TepMH4eCKaSi o6pa6oTKa 

MeTaJlJlOB 11 CDJlaBOB 

MHH06PHAYKHPOCCHH Ka€Jle~pa

<))rAOY BO «llepMcKIlH HaU;HOHaJIbHblH MeTarIJlOBe,ueHHe, TepMH4eCKaSi H Jla3epriaSi 

o6pa6oTKa MeTaJlJlOB (MTO)HCCJIe~OBaTeJlbCKHH nOJIHTeXHH1JeCKHH 

YHHBepCHTeT}} (llHHllY) 


, 
«MeTaJIIlOBe,LteHMe H TepMMtIeCKM oopaooTKa MeTaJIJIOB M crrIlaBOB» 

6HJIET Nfl 1 

1. COBpeMeHHble MHcTpYMeHTaJIbHble CTaJIM. ITpMHUMrrbI JIerHpOBaHM51, TepMMtIeCKM o6pa6oTKa 

CTpyKTypa H CBOMCTBa (Twlllnpo.flb 3HaTIUU). 
2. Orrpe,LteJIHTb Bep051THYIO CTpyKTypy H tPa30BbIM COCTaB o6pa3ua rrOCJIe Orrpe,LteIleHHOM 

TepMMT-lecKoM o6pa6oTKM (lwHmp0.flb YMelluii) 
3. Ha rrpe,LtJIo)I<eHHOM MeTaJIJIHtIeCKOM o6pa3ue Orrpe,LteIlHTb THTI CTpyKTYPbI M Bep051THbIM 

<Pa30BbIM COCTaB (KoHmp0.flb y.rHeHUU UGJIClOeflUu). 

,Lt.T.H., rrpocPeccop IO.H. CM.MOHOB 

« 202 r. 
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1 

JIMCT perMCTpaUMM M3MeHeHMM 

)l,aTa, 

HOMep IpUJ 

3aCC)l.aHMSIx!! 
CO)l.Cp»\aUMe M3MCHCHHH Kaq,C)l.pbl. 

llO)l.nHCb 

3aBe~lYlOIIlero 

KudlellnOH 

2 3 
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