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1. OfilIl,He nOJIO~CHHH 

Pa60qM npOrpaMMa )lIfCllIfnJIHHhI «ABTOManI3IfpOBaHHhle CHCTeMbl 06pa60TKH 

HHCPOPMallHH H ynpaBJIeHH51 npOH3BO)lCTBeHHhIMH npOlleccaMH» p33pa60TaHa Ha OCHOBaHHIf 

CJIe)lYIOLUHX HOpMaTHBHhIX )lOKYMeHTOB: 

• 	 IIpHKJ3 MHH06pHaYKIf POCCHH OT 20.10.2021 N 951 "06 YTBep)K)leHHH <l)e)lepaJIbHhIX 

rocY)lapCTBeHHhlx Tpe60BaHHH I< CTpYI{TYpe IIporpaMM nO)lrOTOBKH HayqHhIX If HayqHO­

ne)larOrrrqeCKHX Ka)lpOB B aCIIHPaHType (a)l'bIOHKType), YCJIOBH51M IfX peaJImaIlIfH, 

CPOKaM OCBoeHH51 3TIfX nporpaMM C Yl.leTOM P33JIIfqHhIX cjJOpM 06yqeHIf51, 

06p330BaTeJIhHhIX TeXHOJIorHH If oc06eHHocTeH OT)leJIbHhIX KaTeropHH acnHpaHTOB 

(a)l'bIOHKTOB)" ; 

• 	 IIocTaHoBJIeHIfe IIpaBlHeJIbcTBa P<l> OT 30.11.2021 N 2122 

"06 YTBep)I<)leHHIf IIoJIo)KeHH51 0 nO)lroTOBI<e HayqHhlX H HaYl.IHo-ne)larOrHqeCKHX 

Ka)lpOB B aCIIIfpaHType (a)l'bIOHKType)"; 

• 	 CaMOCT051TeJIhHO YCTaHaBJIHBaeMhle Tpe60BaHIf51 K peaJIH3yeMhTh1 IIporpaMMaM 

IIO)lrOTOBKIf HayqHbIX H HaYl.IHo-ne)larOrrrqeCKHX Ka)lpOB B acnHpaHType rIepMcKoro 

HallHOHaJlbHOrO IfCCJIe)lOBaTeJIhCKOro nOJIIfTeXHHqeCKOrO YHHBepCIfTeTa; 

• 	 .b330BhIH IIJIaH no nporpaMMe acnHpaHTyphI; 

• 	 IIaciiopT HayqllOH CnellHaJIbHOCTIf. 

1.1 ll,eJIb yqefiHOH )lHCllHnJIHHbI - CPOpMHpOBaI-IHe KOMnJIeKCa 3HaHIfH, YMeHHH 11 HaBhIKOB B 

06JIaCTIf MaTepIfaJIOBe)lenUSI (B MeTaJIJIyprrrH). 

B I1pOlleCCe H3Yl.leHH51 )laHHOH )lHCllHI1JIHHbI acnHpaHT cjJopMIfpyeT CJIe)lYIOLUIfe 


KOMneTeHllHH: 


1. 	 Cnoc06HoCTh H rOTOBHOCTh TeOpeTHqeCKH 060cHOBbIBaTh If onTHMIf3HpoBaTh TeXHOJIOrHqeCKHe 

npollecchl nOJIyqeHH51 nepcneKTIfBHhlX MaTepHaJIOB H IIPOH3BO)lCTBO H3 HIfX HOBhlX H3)leJIHH C 

yqeTOM I10CJIe)lcTBIfH )lJI51 0611~eCTBa, 3KOHOMHKH If 3KOJIOrrrH (OIIK- 1); 
2. Cnoc06HoCTh H rOTOBHOCTh HCIIOJIh30BaTb Ha npaKTHKe HHTerpHpoBaHHhIe 3HaHlUI 

eCTecTBeHHOifayqHhIX, 06LUHX npocpeCCHOHaJIhHO-OpHeHTl'lpyIOLUIfx If CnellHaJIhHhIX ;J.HCllHI1JIIfH 

)lJI51 I10HIfMaHIf51 IIp06JIeM p33BIfTH51 MaTepHaJIOBe)leHH51, YMeI-IHe BhI)lBHraTh If peaJIH30BhIBaTh Ha 

npaKTIfKe HOBhle BhICoK03cpcjJeKTHBHhIe TeXHOJIOrrrH (OIIK-5). 

1.2 MecTo yqefiHOH )lHCU:HnJIHHbI B CTpYKTYpe ofipa30BaTeJIbHOH nporpaMMbl 

)l.IfcllHnJIIfHa «MaTepHaJIOBe)leI-IHe (B MeTaJIJIyprrrH)>> 5lBJI51eTC51 06513aTeJIhHOH 


)lHCllHnJIHHOH BapHaTHBHoH qaCTIf llHIma 633oBoro yqe6HOrO nJIaHa. 


)l.IfcllIfIIJIHHa HCnOJIh3yeTC51 npH IIO)lrOTOBKe K C)laqe KaH)lH)laTCKOro 3K3aMeHa no 


CnellHaJIhHOCTH 2.6.17 - MaTepHaJIOne)lerIHe H BbII10JIHeHHIf )lHCCepTaI~HH. 


2. IIepeqellb nJIallllpyeMblx pe3YJIbTaTOB ofiyqellHH no )lHCU:HnJIHHe, COOTHCCCHllblX C 

nJIallHpyeMblMH pe3YJIbTaTaMH OCBoellHH ofipa30BaTeJIbilOH nporpaMMbl 

B pe3YlIhTaTe H3yqemLS! )lHCllHI1JIHHhl aCI1IfpaHT )lOJI)KeH )leMOHCTpHpOBaTh CJIe)lYIOLUHe 

pe3YJIhTaThI: 

3H3Tb: 

- TeOpeTHqeCKHe 060cHOBaHH51 TeXHOJIOrrrqeCI<HX npolleccoB IIOJIyqeHIf51 nepcneKTHBHhIX 

MaTepHaJIOB; 

-CI10C06hI IfCI10JIh30BaHH51 3HaI-J:HH eCTecTBeHHoHayqHhIX, 06LUHX npocpeCCHOHaJIhHO­

0pHeHTHpYIOLUHX H CI1ellHaJIhHhIX )lHCllHnJIIfH )lJI51 nOHHMaHH51 np06JIeM P33BHTH51 

MaTepHanOBe)leHH51. 

YMeTb: 

-TeOpeTHqeCKH 060cHoBhIBaTh 11 onTHMH3HpoBaTh TeXHOJIOrHqeCKHe npolleccbI; 

-Bhl)lBHraTh 11 peaJUI30BhIBaTh Iia npaKTHKe HOBbIe BhICOK03cj)cpeKTHBHhle TeXHOJIOnIH; 

BJI3)leTb: 

2 




-MeTO,l1.aMH nOJlYl.J.eHH5I nepCneKTHBHbIX MaTepmUI0B H npOH3BO,l1.CTBa H3 HHX HOBbIX 

H3,l1.eJIHH; 

-YMeHHeM BbI,l1.BHraTb H peaJIH30BbIBaTb Ha npaKTHKe HOBbIe BbICOK03(lHjJeKTHBHble 

TeXHOJIOrHH. 

-,l1.0HeCTH CBOH MbICJIH B ,l1.0CTYIlHOH H HHTepeCHOH cpopMe ,l1.PYrHM l.J.JIeHaM HayqHOrO 

KOJIJIeKTHBa 

-HCnOJIb30BaTb nOCJIe,l1.HHe ,l1.0CTH:lKeHH5I B 06JIaCTH MaTepHaJIOBe,l1.eHH5I ,l1.JI5I ,l1.0Ka3aTeJIbCTBa 

CBOHX MbICJIeH H H,l1.eH. 

3. CTpyKrypa yqeOHOH )),IICl(lInJIIIHbI no BII)),aM H tjlopMaM yqeOHOll paooTbI 

Ta6JIHI..{a 1 
06beM H BH,l1.bI Yl.J.e6HOH pa60TbI 

BH)), yqeOHOH paooTbl 
Tpy)),oeMKOCTb, q 

4. Co))'epIKaHHe yqeOHOH )),HCl(lInJIHHbl 

4.1. Co))'epIKaHHe pa3,l1.CJIOB H TeM yqeOHOll )),HCl(HnJIHHbl 

Pa3,l1.en 1. COBpeMeHHble rrpo6neMbI TeopeTwlecKoro MaTepl1anOBe,l1.eHI151 

(ll - 5, CP - 66, KCp-l). 

TeMa 1. HaY'-IHo-TeXHHqeCKHH rrporpecc H Tpe6oBaHH5I K MaTepHaJIaM, HX CBOHCTBaM H 

crroco6aM rrOJIyqeHH5I. COBpeMeHHble rrp06JIeMbI TeOpeTHQeCKOrO H npHKJIa,l1.HOrO 

MaTepHaJIOBe,l1.eHH5I H TeXHOJIOrHH MaTepHaJIOB rrpHMeHHTeJIbHO K Pa3JIH'lHbIM 06JIaCHIM 

TeXHHKH H TeXHOJIOrHH. MaTepHaJIbI: rrpolI1JIoe H HaCT05lIT{ee. TeH,l1.eHUHH pa3BHTH5I 

cOBpeMeHHoro MaTepHaJIOBe,l1.eHH5I. Ba)I(HeHlI1He rrp06JIeMbI HayKH 0 MaTepHaJIax. 

HaUHOHaJIbHble H Me)IC,l1.YHapO,l1.Hble nporpaMMbI C03,l1.aHH5I HOBbIX rrOKOJIeHHH MaTepHaJIOB. 

COUHaJIbHbIe, 3KOHOMHl.J.eCKHe, 3KOJIOrH'IeCKHe acneKTbI KpyrrHoMaClI1Ta6HOro rrpOH3BO,l1.CTBa, 

3KCrrJIyaTaUHH H pereuepaUHH MaTepHaJIOB. 

TeMa 2, OCHoBHble CBoHcTBa, npHHUHrrbI BbI60pa H HCnOJIb30BaHH5I; pOJIb MaTepHa.na B 

3KCrrJIyaTaUHH H3,l1.eJIHH. THrrbI H KJIaCCbI cOBpeMeHHblx H rrepcneKTHBHbIX HeOpraHHl.J.eCKHX 

H\Hjm OpraHHQeCKHX MaTepHaJIOB H TeXHOJIOrHQeCKHX rrpoueCCOB HX rrOJIYQeHH5I. o6pa6oTKH H 

MO,l1.HCpHKaUHH. KJIaCCmpHKaUHIi MaTepHaJIOB IIO COCTaBY, cTpyKType, CBOHCTBaM H 06JIaCT5IM 

IIpHMeHeHH5I, MHoroqlYHKUHOHaJIbHble MaTepHaJIbI. MeXaHHQeCKHe H cpH3H'ieCKHe CBoHcTBa, HX 

3HaQeHHe IIpH 3KCIIJIyaTaUHH H3,l1.eJIHH, CTaH,l1.apnlbIe HCIIbITaHH5I, CBoHcTBa, KaK nOKa3aTeJIH 

KaqeCTBa. 

TeMa 3 COBpeMeHHble 11 rrepCrreKTI1BHble CI1JIaBbI ria OCHOBe )Kene3a 
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MapTeHCHTHOCTapelOIUHe CHUm, HH3KoynIepOJ(HCTbIe MapTeHCHTHbIe CTaJ1H, CTMH CO 

CTpYKTypOH 6eCKap6H)lHOrO 6eHHHTa, CTMH C YJ1bTpaHH3KHM COJ(ep)KaHHeM ymepOJta. 

TeMa 4. COBpeMeHHble H nepcneKTHBHble KOHCTPYKUHoHHble MeTannWleCKI1e 

MaTepHaJIbI Ha JlpyroH OCHOBe. 

Pa3p"60TKa COBpCMeHHbIX H rrcpcrreKTHBHbIX CITJIaBOB Ha OCHOBe HHKeml, THTaHa, 

MlOMHHH5I, MarHH5I MeJ(H, K06MbTa, 6epHJ1J1H5I. CrrJ1aBhI Ha OCHOBe HHTepMeTMJ1HJ(OB. 

TIpHHUHnhI HaHOCTpYKTypHpOBaHH5I MeTMJ1H4eCKHX MaTepHMOB. Pa3J(eJ1 2, COBpeMcHHhle 

rrp06JIeMbI TeopeTH4ecKoro MaTepHMoBeJ(eHH5I 

(rB - 6, KCP -1, CP-30). 

TeMa 5. ITOPOlllKOBhIe H KOMrr03HUHOHHhIe MaTepHMbI. KJ1aCcHqmKaUH5I rropolllKoBbIX 

MatepHMoB. ITopolllKoBbIe MaTepHMbI H H3J(eJ1H5I. B0J10KHa H BonOKHHCThIe H3J(enH5I. 

)];HcrrepcHo-yrrp04HeHHbIe rropoIllKoBhle MaTepHanbl. KnaccmjmKaUH5I rropHcTbIX MaTepHMoB. 

Crroco6bI rrf'JIYl.J:eHH5I 5II.IeHCTbIX MaTepHMoB. TeXHOnOrH5I rrpouecca BcrreHHBaHH5I. CBOHCTBa H 

rrpHMeHeHHe BonOKHHCThIX H BcrreHeHHhlX MaTepHMoB. HocHTenH KaTMH3aTopoB. 

KnaccHqHfKaUH5I KOMn03HUHOHHhIX MaTepHMoB, CBoHcTBa, rrpHMeHeHH51. TOHKHe rrJ1CHKH H 

rrOKphITH5I. CBoHcTBa TOHKHX rrneHOK. KnaccmlmKaUH5I rroKphITHH H HX Ha3Ha4eHHe. OueHKa H 

rrporH03 TeXHOnOrH4eCKHX H 3KclmyaTaUHoHHhIX CBOHCTB MaTepHMoB: cOBpeMeHHbIc MeTOJ(hI 

aHami3a H orrpeJ(eneHH5I (jH13H'IeCKHX, XHMH4eCKHX H MexaHH4eCKHX CBOHCTB rrepcrreKTHBHbIX 

MaTepHMOB. 

TeMa 6. KepaMHKa. Knaccm}mKaUH5I KepaMHl.J:eCKHX MaTepHaJIOB. KepaMH4ecKHe 

MaTepHMhI C J(H3J1eKTpHl.J:eCKHMH, MarHHTHbIMH, orrTH4eCKHMH, XHMH4eCKHMH H 5lJ(epHbIMH 

<PYHKUH51MH. MeToJ(bI rrpecCOBaHH5I H crreKaHH5I. HOBbIe BHJ(bl <PYHKUHOHMbHOH OKCI1J(HOH H 

6eCKHcnopOJ(HOH KepaMHKH. ITeHOI(epaMHKa. 

TeMa 7. MarHHTHble HaHOMaTCpHMbi. BnH5IHHe pa3Mepa 4aCTHuhI Ha MarHHTHble 

CBOHCTBa <pepPoMamcTHKoB. OCHOBHbIC rrapaMeTpbI, 3aBHC5IIUHe OT pa3MepHoro (paKTopa. 

yhMeHeHHe K03PUHTHBHOH CHnbI C YMeHhllleHHeM pa3Mepa MarHHTHOH 4aCTHUbI. ITcpcxoJ( B 

cyrreprrapaMafHHTHoe COCT05IHHe. TCMrrepaTypa 6noKHpoBKH. OueHKa pa3Mepa HaH04aCTHUbI H3 

J(aHHhlX rro MarHHTHOH BOCrrpHHl\FIHBOCTH. MarHHTHhle CBOHCTBa aHH30TporrHblx HaHOl.J:aCTHU. 

TeMa 8. MeTOJlbI HCCneJlOBaHWI HOBbIX MaTepHaJIOB, 

COBpeMeHHhle H rrporpeCCHBHbIe MeTOJ(bl HccneJ(OBaHH5I MeTMnOB H crrnaBOB C uenblO 

rrpOfH03HpOBaHH5I HX CTpyKTYPbI H CBOHCTB. 
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4.2. nepeqeHh TeM npalnnqeCK'lIx 3aHHTHH 
Ta6mIua2 

TeMhI npaKTHl.JeCKHX 3aH5ITHH (m nYHKTa 4.1) 
HaHMeHoBaHHe I D pC,lWTaBnCHHe 

HOMep TeMhI I HaHMeHoBaHHe TeMhI 
OueHOl.JHOrOOueHOl.JHOrOI n~~. 

npaKTHl.JeCKOrO 3amITH5I,ll,HCUHnmIHhI 
i Cpe,ll,CTBaCpe,ll,CTBa 

C06eCe,ll,OBaHHe no TeMhI TBOPl.JCCKHX 

MaTepHana C nOMOlll.hIO 

8 I1cCJle,ll,OBaHHe CTPYKTYPhI1 
nonYl.IeHHhiM 3a,ll,aIlI1H 

3KcnepHMcHTanhHhIMcneTOBoro (Jla3epHoro 
pe3ynhTaTaMKOHq)QKanhHoro 
(TBopl.lecKoMYcKaHHpYIOlll,CrO 
3a,ll,aHHIO).MHKpOCKona, 

CKaHHpYIOlll.erO 

?JneKTpoHHoro MHKpocKona). 

2 C06eCC,ll,OBaHHe no TCMbI TBOpl.JeCKHX 

3JleMeHTHoro COCTaBa 

HcCne,ll,OBaHHe nOKanbHoro8 
nonYl.JeHHhIM 3a,ll,aI-IHH 

3KcnepHMeHTaTIbHhiMMaTepHana C nOMOlll.bIO 
pe3ynhTaTaMCKaHHpYIOlll.erO 
(TBOpl.JeCKoMY3neKTpOHHoro MHKpOCKona 
3a,ll,aHllIO).

(3Hepro,ll,HCnepCHoHHhIH 

MHKpoaHa~H3,BonHoBoH 

PeHTreHOBCKHH 


MHKpoaHaJIH3
I 

4.3. nepeqeHh TeM ,ll,JIH caMoCTOHTeJIhHOH pa60Thl acnnpaHToB 
CaMOCT05ITenhHa5I pa60Ta acnHpaHToB 3aKnIOl.JaeTC5I B TeOpeTHl.JeCKOM H3Yl.JeHHH 

KOHKpeTHhlx BonpocoB H BbITIOnHeHHH TBOpl.JeCKHX 3a,ll,aHHH. 

Ta6nHua 3 
TeMhI caMOCT05ITCnhHhIX 3a,ll,aHHH 

N2 
n.n. 

HOMep TeMhI 

,ll,HCUHnnHHhI 

HaHMcHoBaHHe TeMhI 

caMOCT05ITenbHOH pa60ThI I 
HaHMcHoBaHHc 

OueHOl.JHOrO 
! 

Cpe,ll,CTBa 

DPCr'1.CTaBneHHe 

oueHOl.IHoro 

Cpe,ll,CTBa 

I 
I 

1 4 CO,ll,ep)l(aHHe TeMbI 4 C06eCe,ll,oBaHHe I BonpocbI no 

. TeMaM / pa3,ll,enaM 
i ,ll,HCUHllnHHbI 

2 5 CO,ll,ep)KaHHe TCMhI 5 C06eCe,ll,OBaHHe BonpochI no 

TeMaM / pa3,ll,enaM ! 

i ,ll,HCUlUInHHhI 

CO,ll,ep,)KaHHe TCMhI 6 C06eCe,ll,OBaHI1e6 IBonpochI no 

TeMaM / 

I pa3,ll,eJlaM

I ,ll,HCUHlInHHbI 

CO,ll,ep,)KaHHe TCMhI 7 C06eCe,ll,OBaHHe Bonpochl no 

TeMa:Vl/ 

7 

i pa3,ll,enaM 

,ll,HCIllmnHHhII 
8 CO,ll,ep)KaHHe TeMhI 8 C06eCC,ll,OBaHHe BonpocbI noI 

TeMaM / I 
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5. MeTO.ll:tll.leCKHe YKa3amuI Jl:JUI acnHpalIToB no H3YIJeHHIO Jl:HCUIUl.'IHHhl 

IlpH H3yqeHHH Jl:HCll.HnnHHbI «MaTepl1a,10BeneHl1e (B MeTannypfl1I1)) acnHpaHTaM 
ll.eneco06pa:3H0 BbIllOnH5ITb cne'uYIOIl(He peKoMeH,Uall.HH: 

1. 113yqeHHe yqe6HOH ,UHCll.HnnHHbI ,UomKHO BeCTHCb CHCTeMaTHqeCI<H; 
2. Ilocne H3YQeHH5I KaKoro-nH60 pa3,Uena no YQe6HHKY HnH KOHcneKTHbIM MaTepHMaM 

peKoMeH,UyeTC5I no nar"UITH BocnpoH3BecTH OCHOBHble TepMHHbI, onpe,UeneHH5I, nOH5ITH5I pa3,Uena; 
3. Bc.sI TeMaTHKa BonpocoB, H3YLIaeMbIX caMOCT05ITenbHO, 3a,UaeTC.sI npeno,UaBaTeneM. 11M 

)Ke ,UaIOTC.sI HCTOQHHKH (B nepByIO OQepe,Ub BHOBb H3,UaHHble B nepllO,UHQeCKOI1 HaYQHOH 
nllTepaType) ,UJUI 60nee ,UeTMbHoro nOHHMaHH.sI BonpOCOB, 03BYQeHHbIX Ha neKll.Hll; 

6. TIepeIJeHh YIJefiUO-MeTOJl:HIJeCKOrO, fiHfiJlHOTeIJIIO-CnpaBOIJHOrO H HHq,0pMaUlfoHHoro, 

HHq,0pMaUHoHHo-CnpaBOIJHOrO ofieCneIJeHHH Jl:JIH pafioThl acnupalITa no Jl:UCUI:IllJlUHe 

6.1. liufimlOTelJHhle q,OHJl:hl H fiHfiJlHOTeIJHO-CnpaBOIJlIhle CHCTeMhl 

iKOJlHIJeCTBO 

IinfiJlIIOrpaq,HlJeCKOe onllcaHlle 3K3eMnJlHpOB B 

(aamop, 3aZ/TaGUe, auo U30WIUJl, Mecmo, U30ameJlbCmaO, 6H6mroTeKe+Kaq,e,Upe; 
zoo U30aHUJl, KO.i7U'-IeCmao Cmpal1Ul/) MeCTOnaXOiKJl:eHHe 

3JleKTpOllllhiX H3Jl:aHIIHI 

I 
I 2 I 3 

1 OCHoBHaH JlIITeparypa 

Ome3HeBa CA. MaTepl1anoBc,UeHHe 11 TeXHonorHH cOBpeMeHHbIx 

I 
H nepcneKTHBHbIX MaTepHMoB. YQe6.noc06He. / Ome3HeBa CA. , 
IlepMb: 113,U-Bo IlepH. Hall.. I1CCfle)l.. nonHTeXH. YH-Ta, 2012. ­

5+3£ 

I 
307 ! 

j 

2 )l.onOJlHHTeJlhHaH JlHTCpaTypa 

2.1 YIJefiHO-MeTOJl:HIJeClmC, HaYIJHhle H3Jl:aHHH -

I 
AA. EaTaeB. KOMn03Hll.HOHHble MaTepHMbI: CTpOeHl1e, 

nonYQeHl1e, npHMeHeHHe. YQe6.)l.n.sI BY30B / AA. EaTaeB, B. A. I 20+3£ 
EaTaeB,· HOBOCH6HPCK: 113)l.-Bo HrTY, 2002.-383 C 

Yl1flh5IM EOJITOH. KOHCTPYKll.HOHHble MaTepHMbI: MeTMnbI, 

2 
I 

CITJIllBhI, nonHMepbI, KepaMHKa, KOMn03HTbI. HaYQ, H3,U. / 

• - -YHJlb5IM EonTo, )l.0,U3Ka XXI, 2004. 319 c . 
4 

I 
i 

3 

4 

I 

2 

3 

C. C.fopenHK. MaTepHMoBe,UeHHe nonynpOBO,UHl1KOB 
)l.H3neKTpHKoB. YQe6.)l.n5I BY30B / c.C.fopenHK, M.5I.)l.aIIIeBcKHH. 
M. : MHCHC, 2003 .- 480 c. 

20 

E.)l.. OneHHHK. HOBbIe MaTepHMbI H TeXHOnOrl1H, YQe6. noc06He / I 
60I E)l.. OneHHHK. I1epMb: 113,U-BO nfTy, 2006.-69 c. I 

2.2 llepHOJl:Hl.ICcl\:He H3Jl:aIIHD 

i MeTa.JIJIOBe,UeHlle II TepMIILlecKaa o6pa6oTKa MeTaJIJIOB 

! BecTHHK I1HI1IlY. MaIIIHHocTpoeHHe, MaTepHMOBe,UeHHe 

i <PH311Ka MeTMJIOB 11 MeTMnOBe,UeHl1e 

4 MaTepl1MOBe,UeHHe 

5 IlepcneKTHBHble MaTepHMbI 
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I 

'IKOJ'mqeCTBO 
EHfinHorpBtHqCCKOCOnHCBHHC JI\:3CMD.rmpOB B 

(aGmop, 3{./?JWGUe, GUO 1130Cl1-1Ufl, klecmo, 1130ameJlbCm60, • 6M6.HMOTeKe+Ka<!le,L{pe; 

zoc) U30aHU51, IWJlUlfeCmGO cmpaIlU~/) I MeCTOlUIXOJK)l,CHUC 

, J.1CKTpOHHbIX H3)l,BHH" 

321 
I 

6 3aBo,UcKa51 JIa60paTOpl151. )J,l1arHOCTI1Ka MaTepl1aJIOB 

7 ,I:(eej)QpMaUM51 M p;npYllleHMe MaTepMClJIOBi 

MaTepHaJIOBe.L(elHIe (HaYlfHa51 JIlel<.mpOHlIafl8I 
i 1 http ;llelibrary.ru 6u6flUOmef{a H3E) 

2.3 HOPMBTIIBHO-TCXHUqeCKIIC 113)l,BHIISI 

1 i faCT 10994-74. CnJIaBhI npeUH3MOHHhle. MapKM. Tex3KcnepTI 
! 2 I faCT 1497-84. MeTaJIJIhi. MeTO.L(hll1cnhITaHMM Ha paCT5I)KeHYle Tex3KcnepT 

faCT 9013-59 MeTaJIJIhI. MeTO,1J, M3MepeHM5I TBep.L(OCTM no Tex3KcrrepTI 3 
POKBeJIJIY· I 
faCT 5632-72. CTaJIM BhlCOKOJIerMpOBaHHhle MCnJIaBhI 

I 
Tex3KcrrepTi

I 4 
KOPP03MOHHOcToMKMe, iKapocToMKMe M )I<aporrpoLlHhle. MapKM I 

I faCT 26358-58. OTJ1I1BKI1 M3 4yryHa. 06mMe TeXHM4eCKMe I TeX31<CnepT
5 

YCJ10BI15I 

raCT P 50724. -94. <i>eppOCnJlaBbl. MaTepHaJlbl. TepMHHbl H ! Tex3KcrrepT
6 

onpe)J,eJleHH)f 

faCT 22536.0-87. CTaJIh yrJIepO.L(MCTa5I M 4yryH Tex3KcnepT 

HeJIerMpOBaHHhIM. 

06mMe Tpe6oBaHI151 K MeTO,L{aM aHaJIM3a ! 

faCT P 53198-2008. PY.L(hl H KOHueHTpaTbl UBeTHblX MeTaJIJIOB. I TeX3KcnepT 

7 

8 c:OOillHe Tpe6oBaHH5I K MeTO,L{aM aHaJIH3a 

faCT 4.440-86. CHcTeMa nOKa3aTeJIeM Ka'IeCTBa npO.L(yKUMM. TeX3KcnepT
9 

KOBlllH CTaJIepa3JIHBO'IHble. HOMeHKJIaTypa nOKa3aTeJIeM 

faCT 14019-2003. MaTepHaJIbl MeTaJIJIH'IeCKHe. MeTO.L( TeX3KcnepT
10 

MCnbITaHH5I Ha 113rM6 

2.4 0 IIUHBnbHhlC H3)J,BHHSI 

1 
2 

• KOllCmumYL/ufl POCCUtfCl<OU (/Jeoepcn/uu 

• Tpyoo(Joii KooeKc PoccutlcKoii c{Jeaepcnruu 

KOllcY:lbl1ummflmoc 

KOllcYJlblJ1allmflmoc 

6.2. ITcPCqCHh peeypcoB HHtoPMBUHoHHo-TencKoMMYHIIKBUIIOHHOH eeTH KHHTepHCT» 

1.3fleKmpOHHafl 6u6fluomelw flepMCKO?O l-tal1UOHa.'lbHO?O uCCfleOO(3{./meflbCKO?O 
nOflumeXHUlf.;.CKO?O Yl1uBepcumema [3.rzeKmpol1HbIU pecypcj : [nOJlHomeKCmOGafl 6C/3a omlHblx 
3fleKmpOH. OOK., U30Cll-I. B H30-Ge flHHflYj I flepM. Hal1- ucc:7ea. nOflumeXH. YfI-n1. }-faytt. 6-!{a. 
flepMb. 2016. PeDlcuM oocmyna: http://elib.pstu.ru, C(30600l-lb{'U. - 3aeJl. C JKpmw. 

2.3flel(lJ1p0ll.1I0-6u6JIUOmelflia51 cucmeMa H30ameIlbCmGO «JlaHb» [3Ile!{mpOllllblii pecypc j : 
[noflHomeKCmOGafl 6a3a oaHHblx : 3.rzeKmpOT-l. (3epCUU Kli., JICypli. no ZYMal-lW11., oou/ecrna., 
ecmecmG. u meXH. HaY7(ClJwj I 3!leKmpoH. -6u6Il. Cucme)l;IQ H30-Ba «JlaHb)}. - Cawol1-flemep6ypz. 
2010-2016. - PeDICu,:vt oocmyna: http://e.lanbook.com,noIP-aopecaM /WMnblomep. Cemu flepM. 
liml. uccfleo. nOJ/'umeXH. yf/-ma. 3azR. C'JKpaI-lCl. 

3. ProQuest Dissertations & Theses Global [3!leKmpOf/Hbltl peeypcj : [nOJIl!0l11ek'cmOGa51 
6a3a oaliHblx : oue. u (hmJlOMHble pC/60mbl HG WI, fl3. no Bce.H ompaCflflM 31WliU51j I ProQuest LLC. 
- Ann Arbor. 2016. - PeJIC'w"'1 oocmyna: htlp://search.proquest.comlpqdfgloballdisscrfafions. no 
IP-aopeca.M KOMnblOrnep. cemu flep.H. IIQ~/. HCG/leo. nO,7UmeXH. yf/-ma. - 3a?Jl. e 3KjXllICl 

4.3fleKmpoHHafl 6u6mLOmeKa ouccepmmJuu prE [3fleKmpOHHbni pecypcj 
[nOJl1-1OrneKCmO(3afl 6a3a Om-IHblX .' 3JleKmpOH. eepcUfl ouc. u aGmope¢. J{uc. no GCeAI ompaeJ7fl:l1 
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3f1aHUfl} /3JleKmpOfi. 6-l(a ouc. AdoCf..:6a. 2003-2016. Pe:JlcuM oocmyna: hflfJ://diss.rsl.ru. 
lWMnblOmep. cemb HaY-lll. 6-1\U [fepJll. '/{Itt. ucned. nOfllllneXfI. yH-ma. - 3a2Jl. c 3Kpwta. 

5.Cambridge Journals [Electronic resource .- nOllJlOmeKCm06afl 6a3a omlHblx : 3JleKmpoH. 
:JICypH. no ZYMaHum.. ecmecm6., u meXH. HaYKaAf lla allZfl. fl3.] / University of Cambridge. ­
Cambridge Cambridge University Press. 1770-2012. Pe:Jlcu.H oocmyna: 
http://journals.cambridge.org!3a2.'1.c3hpcLHa.11. 

6.2.1. lImjlOpMaQHOHHhle H HmjlOpMaQHOHHO-CnpaBOqHhle CHCTCMhI 
1. HllpOp;14aljUOWIWI cucme.Ha Tex3Kcnepm: HumepHem [3)7eKmpOmlblu pecypc}: 

[nOJll-tomeKcm06afl 603a oallublx npae060tl UflpOp,H. : 3aKollooam. u rtopMamU6. OOK., KO;';1J14ellm., 
:J1C)'Pll. U op.] / KooeKc. - Bepcufl 6.3.2.22. ceme6aJl. 50 pa60liux Mecm. CmiKm-llemep6yp2. 
2009-2013. - pe:JlcwVl oocmyna: KO.Hl1blOmep. cemb HaYIi. 6-1(u llepM. lWtl. ucc1leo. nOIlumeXll. 
yll-ma. - 3a2Jl. c 3Kpmta. 

7. 	 OnHcaHlIe MaTcpHam,Ho-TeXIUlqeCKOH 6a3h1, He06xoJ(HMOH J(JUI ocyulecTBJ1eHHSI 

06pa30BaTeJIbHOrO npoQecca no J(lICQHnJIHHe 

7.1. OCHoBHoe yqe6HOC 06opYJ(oBaHue. Pa60Qee MeCTO acnHpaHTa. 

Ta6JIl1ua 4 

I
HaHMeHoBaHlfe H MapKa 
I 


o60pyJ(OBaHHSI (cTeHJ(a, <IlopMa nplI06pcTeHlISI I BJIaJ(eHlUI
.N!! KOJI-BO HOMep

MaKeTa, nJIaKaTa, (C06CTBCHHOCTb, onepaTlIBHoe
eJ(.n.n. aYJ(HTOpUU

JIa60paTopHoe ynpaBJIeHlIe, apeHJ(a U T.n.) 

06°-.pYJ(oBaHue) i ! 

1 
 2 
 3 
 4
I 	 5 


TIepCOHaJIbHblH 

KOMnblOTep Aquarius Pro 


1 
 25 
 OnepanlBHoe ynpaBJIeI-Hle 	 162
P30 s46 B 	 COCTaBe 
i 
 i
MNT/C2D E8400/2xD 

! 

I024D11 800NINTIS 160 
 I 


3aKan04HblH ,D.HnaTOMeTp
2 
 1 
 165aOnepaTI1BHOe ynpaBJIeHl1eLinsels L 78 RITA 

I 


MeTaJ1nOrpac\JWleCKHH3 
 1 
 OnepaTI1BHOe ynpaBJIeHl1e 164
MI!IKpOCKOn Olympus OX5] 

! 

CTepeOMI1KpOCKOn 
olymplls SZX -16 


4 
 ABToMaTI1QecKI1H 
1 
 OnepaTI1BHOe ynpaBJIeHl1e 169


I-IaCTOJIbHbIH 
3JIeKTpOrl1J(paBJII1QeCKI1 


MHoroQJYHKIll10HaJIbHbI 

IinOJII1POBaJIbHhIH 


5 
 HaCTOJIbHbIH CTaHOK C 
1 
 OnepaTI1BHOe ynpaBJIeHl1e 169


BbICOKOH CTeneHblO I 


npeUl13110HHOrO CHSITI15I
I 
 I 
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6 

HaCTOnbHbIH: CKaE-IHpYlOllI.HH: 
::lJ1eKTpOHHbIH: MHKpocKorr 
FEI PHENOM ProX2 

I 

1 

, 

OrrepaTHBHOe yrrpaBneHHe 163 

7 

ABTL ivlaTH3HpoBaHHbIH: 
MHKpOTBep.ll.OMep 
DuraScan70 

1 OrrepaTHBHoe yrrpaBneHHe 

! 
I 

I 
I 

163 

i 

: 

8 

9 

I 

KompoKaJJbHbIH: na3epHbIH: 
cKaHHpYlOllI.HH: 
MHKpocKorr Lext­
OLS4000 

MeTaJJnorpaqmqeCKHH: 
MHKr~CKorr C 
aBToMaTH3HpoBaHHbIM 
CTonHKOM BX-61 

1 

1 

I 

I 

OrrepaTHBHoe yrrpaBnefIHe 

OrrepaTHBHoe yrrpaBneHHe 

I 

! 

i 

163 

163 

10 

TBep.ll.OMep POKBenna 
TK-2M 

2 orrepaTHBHoe yrrpaBneHHe 164, I 
69 

11 

lla6opaTOpHa51 rre'-lb 
«HAKAll» 

3 OrrepaTHBHoe yrrpaBneHHe 

j 

I 

12 

13 

ITpH60p .ll.n51 
orrpe,n;eneHH51 
3neMeHTHoro COCTaBa 
MeTaJJnOB H crrnaBOB 
PMIMaster-PRO 
ABTOMaTHtIeCKHH: 
HaCTOnbHbIH: 
3neKTpOrH.ll.paBnH'-leCKH 
H: rrpecc .ll.n51 rop51qeH: 
3arrpCCCOBKH 06pa3IJ.OB 

! 

I 

I 

I 

1 

1 

OrrepaTHBHoe yrrpaBneHHe 

OrrepaTHBHOe yrrpaBneHI-Ie 

I 

165a 

169 

8. tPOII)); OIJ.CHO"lHblX CPC));CTB 

OCBoeHHe YQe6HOrO MaTepHaJJa J].HCIJ.HrrnHHbI 3arrnaHHpoBaHo B TeqeHHe OJ].HOro 
ceMecTpa. cD0PMOH: KOHTpOn51 OCBOCHH51 pe3ynbTaToB o6Y'-leHH51 rro J].HCIJ.HrrnHHC 5lBn51eTC51 
KaH.ll.HJ].aTClmH: 3K3aMeH, rrpOBO.ll.HMhIH: Cyt.leToM pe3ynbTaToB TeKymero KOHTpOn51. 

8.1. 	 OTIHCaHHC TIOKa3aTCJICn H KPHTCPHCB OlJ,CIIHBaHHSI, OTIHCaHHC IDKaJl 

OU:CHlIBaHlISi. 

KOHTponb KaQeCTBa OCBOeHH51 J].HCIJ.HrrnHHbI BKJ1IOt.laeT B ce651 TeKymHH: KOHTponb 
ycrreBaeMocTH H rrpoMeiKYTOQHYlO aTTeCTaIJ.HlO acrrHpaHToB 

TCKYIl(HH KOHTPOJIb 

9 



TeKyT!J:HH KOHTpOnb ycneBaeMOCTH 06eCneqHBaeT Ou,eHKY OCBOeHH51 )J,HCiJ,HnnHH H 

npOBO,L(HTCli B <pOpMe C06eCe,L(OBaHI151 H 3amHTbI OTqeTa 0 TBOpqeCKOM 3a)J,aHI1H. 

• Co6eCeXJ.OBaUHe 

,nn51 ou,eHKI1 3UaHHH aCmlpaHTOB npOBO)J,HTC.a c06eCe,L(OBaHHe B BH,L(e Cneu,HanbHOM 

6eCe,L(bI npenO,L(aBaTeml C 06yqaIOmI1MC51 Ha TeMbI, CB1I3aHHbIe C H3yqaeMOH ,L(Hcu,HnnHHOM ,L(n51 

BbI5lCHeHH.a 06beMa 3HaHHH no onpe,L(eJleHHOMY pa3,L(eny, TeMe, np06neMe. 

C06ece)J,OBaHI1e Mo)KeT BbITIOnH51TbC.a B HH,L(HBH,L(yanbHoM nOp51)J,Ke HJII1 rpynnoH 

aCnI1paHTOB. 

• 3aIll.HT3 OTT-leTa 0 TBop1.leCKOM 3aAaHHH 

.nn51 Ou,eHKH YMeHHH H B.ilaAeHHH aCnI1paHTOB Hcnonb3yeTC51 TBOpQeCKOe 3a,L(aHHe, 

I1MeIOmee HeCTaH,L(apnWe peWeHI1e H n03BonmOIl~ee I1HTerpHpOBaTb 3HaHH51 Pa3JIHQHbIX 

06naCTeH, aprYMeHTI1pOBaTh c06CTBeHHYIO TOQKY 3peHH51. 

TBOpQt;CKHe 3a,L(aHH51 MoryT BhITIOnH51ThC.a B I1H,L(HBH,L(yanbHoM nOp51,L(Ke I1JIH rpyrInOM 

aCnHpaHTOB. 

llpOMe:IKYT01.maH arrecTau.IfH 

,nonYCK K npOMe)KYTOQHOH aTTeCTau,HI1 ocymecTBn51eTC51 no pe3ynbTaTaM TeKymero 

KOHTpOn51. I1poMe)KYTOQHa51 aTTecTau,I151 npOBO,L(HTC51 B BH,L(e 3K3aMeHa no ,L(HCu,I1nnHHe, B yCTHO­

nI1ChMeHHOM <popMe no 6I1neTaM. EI1neT CO,L(ep)KI1T TeOpeTI1QeCKI1e BonpOCbI (TB) 11 

npaKTHQeCKOe 3a,L(aHHe (113). 
EHneT cpopMHpyeTC51 TaKHM 06Pa30M, QT06bI B Hero nonanH BonpOCbI H npaKTHQeCKHe 

3a,L(aHH51. I1pHMep 6HJleTa npe)J,CTaBneH B npHno)KeHHH 1. 

• illKaJIbl ou,eHHBaHHH pe3YJIbTaTOB o6y1.leUHH UpH C,L(aqe 3K3aMeHa: 

OueET~a pe3ynbTaToB 06YLIeHH5I no ,L(Hcu,HnnHHe npOBo,L(HTC51 no 5-6annbtlOM CHCTeMe 

ou,eHHBaHH51 nYTeM BbI60pOQHOrO KOHTpOn51 BO BpeM51 3K3aMeHa. 

illKanbI H KpHTepHH ou,eHKH pe3ynbTaToB 06YQeHH51 npH c,L(aQe 3K3aMeHa npI1Be,L(eHbI B 

Ta6n.5. 

Ta6nHu,a 5 
illKana ou,eHHBaHH51 pe3ynbTaToB OCBoeHHlI Ha I~aHAH,L(aTCKOM 3K3aMeHe 

Ou,eHKa i KPHTePHH ou.eHHBaHHH 

5 

AcmlpaHT npo,ueMOHCTpHpOBaJl CCPOpMHpoBaHHble H CHCTeMaTH4eCK:He 3HaHH51 npH OTBeTe 

Ha Teopenl4ecKHM Bonpoc 6HJleTa. OOKa3aJl OTJlH4Hble 3H3HHB B paMKax YCBoeHHoro 

Y4e6Horo MaTepHaJla. OTBeTHJl Ha Bce HJlH 60JlbWHHCTBO ,uonOllHHTeJlbHbIX BonpOCOB. 

AcnHpaHT npaBHJlbHO BbtnOJlHHJl I<OHTpOllbHoe 3a,uaHHe 6HJleTa. OOK:a3aJl ycnewHoe H 

~HCTeMaTH4eCK:Oe npHMeHeHHe nOJlYLJeHHblX 3HaHHH H YMellHH npH peweHHH 

npocpeccHOHaJlbHblX 3a,ua4 B paMK:aX YCBoeHHoro YLJe6HOrO MaTCpHaJla. OTBeTHJ1 Ha Bce 

HJlH 60J1bWHHCTBO ,uonOJ1HHTCJlbHbIX BonpOCOB. 

4 

AcnHpaHT npo,ueMOHCTpHPOBaJl C<POpMHpoBaHHble, HO co,ucp)l(auJ,HC OT,ueJ1bHble np06CJlbl 

3HaHH5I npH OTBeTe Ha TeOpCTHLJCCKHH Bonpoc 6HJlCTa. OOI<a3aJl He,uOCTaTOLIHO YBepCHHble 

3H311HB B paMI<aX YCBoeHHoro Y4e6Horo MaTCpHaJla. OTBCTHJl Ha 60JlbWI1HCTBO 

,uonOJ1HHTCllbHbIX BonpOCOB. 

AcnHpaHT BbtnOJlHHJl I<OHTpOJ1bHOe 3a,uaHHe 6HJ1eTa C He6011bWI1MH HCT04HOCT5IMH. 

OOI<a3aJl B uellOM ycnewHoe, HO conpOBo)l<AaJ-OmeeC5I OT,uellbHbIMH oWH6KaMH 

npl1MCHCHHe 1J3BbiKOB nOllyLleHHblX 3HaHHl'1 H YMellHH npH peweHHH npoCI)CCCHOHaJlbHbIX 

3a,ua4 B paMKax YCBoeHHoro Y4e6Horo MaTepHaJla. OTBeTHll Ha 60JlbWHHCTBO 

fJ,onOllHI1TeJ1bHbIX BonpOCOB. 

3 

AcnHpaHT npo,ueMOHCTpHPOB3Jl HenOJ1Hble 3HaHH5I npH OTBeTe Ha TeopeTHLleCKHH Bonpoc 

611JleTa C cymCCTBCHHblMI1 HeTOLJHOCT5IMH. nOI<a3aJl HeYBcpeHHble 311alllHI B paMKax 

YCBoeHHoro Y4e6Horo MaTepHaJla. npH OTBCTax Ha ,uonOJlHHTeJlbHble BonpOCbl 6blJlO 

,uonymem) MHoro HeT04HOCTeH. 
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I 
i 

Ou,eHl<:a KpHTepHHOu,eHHBaHHH 

ACmlpaHT BblnOJlHHJl KOHTpOJlbHOe 3a,lJ,mme 6HJleTa c cyw,eCTBeHHbIMH HeTOLIHOCT)lMH. 

DOKa3aJ1 B ueJlOM ycnelllHoe, HO He CHCTeMaTW!eCKOe npHMeHeHue nOJlY4emlbiX 3HaHHH H 

YMeHHH npH peweHHH npocpeCCHOHaJlbHblX 3a,lJ,a4 B paMKax YCBoeHHoro Y l le6Horo 

MaTepHaJl8. DpH oTBeTax Ha ,lJ,OnOJlHHTeJlbHble BonpOCbl 6blJlO ,lJ,OnYUWHO MHoro 

HeT04HOCTeH. 

2 

DpH OTBeTe Ha TeopeTHllccKHH Bonpoc 6HJleTa acnHpaHT npo,lJ,eMOHCTpHpOBaJI 

qJpalMeHTapHble 311allHO npH OTBeTe Ha Teopenl L leCKI1H Bonpoc 6HJleTa. Dpl1 OTBeTax Ha 

,lJ,OnOJlHHTeJIbHble Bonpocbl 6blJIO ,lJ,Onyw,eHO MHOJKecTBO HenpaBI1JIbHblX OTBeTOB. 

Dpl1 BbtnOJlHeHl111 KOHTpOJIbHOm 3a,lJ,aH11)1 611JIeTa aCnl1paHT npO,lJ,eMmlCTpHpOBaJI 

4aCTI14HO OCBoeHHoe YMeHHe 11 npHMeHellHe nOJIY4eHHbiX HaBblKOB npl1 peWeHl111 

npocpeCCI10HaJIbHbiX 3a,lJ,a4 B paMKax yCBoeHHoro Y4e6Horo MaTepl1aJ1a. Dpl1 OTBeTax Ha 

,lJ,OnOJlHI1TCJlbHble BonpOCbl 6blJlO ,lJ,Onyw,eHO MHOJKeCTBO HeT04HOCTeH. 

9. 	 MeTO.llHQeCKIiC MaTepHaJIhl, onpe.lleJIHIOIlI.He npou,e.llyphl ou,eHUBaHHH PC3YJIhTaTOB 

06YQeHUH no .llHcu,Hn.lJHHe 

3a,n:aHH5I ,Il.JI5I TeKymero KOHTpOJUI H npOBe,Il.eHH5I npOMe)KYToLfHOH aTTeCTaIum ,Il.OJl)KHhl 

6hlTh HanpaBJIeHhI Ha ou:eHHBaHHe: 

1. ypOBH5I OCBOeHH5I TeOpeTHLIeCKHX nOH5ITHH, HaYLfHhlx OCHOB npO(peCCHOHaJIhHOH 

,II.e5ITeJlhH OCTH; 

2. CTeneHH rOTOBHOCTH acnHpaHTa npHMeH5ITh TeopeTHLfecKHe 3HaHH5I H npocpcccHOHaJIhHO 

3HaLfHMYlO HH¢opMau:mo H ou:eHHBaI-me c¢opl'vmpOBaHHOCTH KOrHHTHBHhIX YMeHHH. 

3. npH06peTeHHhlx YMeHHH, npo¢eCCHOHaJIhHO 3HaLfHMhiX ,Il.JI5I npmpeCCHOHaJIhHOH 

,Il.e.sITeJIhHOCTH. 

10. 	 THnoBhle KOHTpO.lJhHhle Bonpochl H 3a.llaHHH HJIH HHhIe MaTepHa.lJhl, 

ne06XO.llHMhle .ll.lJH ou,eHKH pe3YJIhTaTOB OCBoeHHH .llHCllHnJIUHhI 

ITepeLfeHh KOHTPOJIhHhIX BonpOCOB H 3a,n:armH ,Il.JI.sI C,Il.aLfH KaH,Il.H,Il.aTcKoro )l(3aMeHa no 

HaYLfHoH cneU:HaJIhHOCTH 05.16.09. «MaTepHaJIOBc,Il.eHBe (B MeTaJIJIyprmI)) pa3pa60Tan C YLfeTOM 

HaYLfHhIX ,Il.OCTI1)KeHHH HaYLfHo-HCCJIe,Il.OBaTe.llhcKoH IlIIWJIhI Kacpe,Il.phI. 

TmIOBhle TBop'-IeCKHe 3a,Il.aHB.sr: 

1. 	 Ha npe,Il.JIQ)J(eHHOM MeTaJIJIHLleCKOM 06pa3u:e onpe,Il.eJIHTh TBn CTPYIITYPhI H 

Bep05ITHhIH ¢a30BhIH COCTaB 

2. 	Ha npe,Il.JIQ)KeHHOM 06pa3u:e YCTaHOBHTh HaJIHLfHe nOBepXHOCTHoro CJI05I, ero 

Bep05ITHhIH QJa30BhIH COCTaB H YCTaHOBBTh xapaKTep pacnpC,a;eJIeHH.sI 

MHKpOTBep,Il.OCTB 

3. Ha npe,Il.JIQ)KeHHoM HeMeTaJIJIBLfeCKOM 06pa3u:e onpe,Il.eJIBTh 3JIeMeHTHbIH COCTaB 

THnOBhle KOHTPOJIhHhle 3a,Il.aHB.sr: 

1. 	 ITo pe3YJIhTaTaM HCCJIe,Il.OBaHH5I CTPYKTYPhI H XHMHLfeCJ(oro COCTaBa 

MeTaJIJIW-IeCKOrO CnJIaBa onpe,Il.eJIHTh ero THn H Bep05ITHhIH pe)J(HM TepMHLfecKoH 

06pa60TI<H 

2. 	 ITo pe3YJIbTaTaM HCCJIe,Il.OBaHH5I CTPYKTYPhI H XBMHLfecKoro COCHlEa CTaJIH 

onpe,Il.eJIHTh ee THn H Bep05ITHhIH pe)KHM TepMHLleCKOH 06pa60TKH 

3. ITo npe,Il.JIQ)KeHHoH cOBoKynHocTH xapaKTepBCTHK MexaHHLfeCKHX CBOHCTB 

nO,Il.06paTh cooTBeTcTBYIOIu:HH MaTepHaJI ,Il.JI.sI pa60ThI B onpe,Il.eJIeHHOH cpe,Il.e 
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http:Il.JI.sI
http:3a,Il.aHB.sr
http:pacnpC,a;eJIeHH.sI
http:3a,Il.aHB.sr
http:05.16.09
http:Il.JI.sI
http:onpe.lleJIHIOIlI.He


TIOflHhIH KOMTIfleKT BOTIPOCOB H 3a)laHHH B cpOpMe YTBep)K)leHHhIX 6HfleTOB XpaHHTC5I Ha 

Kacpe)lpe «MTO». 
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------------------

I1pI1IIO)KeHHe 1 
I1pHMep THIlOBOM $OpMhI 3I(3aMeHaUHOHHoro 6HJIeTa 

IIporpaMMa 
«MaTepHaJIOBe.neHl1e (B MeTanJIyprHl1) 

Ka!J>e.npa 
MMHOBPHAYKMPOCCMM MemO/lJ106eOeUue, mepJUlitleCKOll 1I /l(l1eplUlll 

<DrAOY BO «llepMclndi Hau,UOHa.'1bllbIH o6po6ol11KO .HenUWl106 

HCCJle)l,OBaTeJlhCKHH Ilom-rreXHHQeCKUH 

YHHBPpCH'reT>; (nHMIIY) 
)],J:lcu,HIlJIHHa 

«MaTepHaJIOBe)l,eHl1e (B MeTaJIJIypnur)>> 

IiMJIET N!! 1 

1. TIPI1HUI1IlhI JIerHpOBaHHH, CTpyKTypa CBOMCTBa MapTeHcHTHocTapeIOlUHx CTaJIeM 

(KOHTPOJIh 3HaHHM) 

2. TIo pe3YJIhTaTaM llCCJIe)l,OBaHHH CTPYKTYPhI II XllMllqeCKOrO COCTaBa 

MeTaJIJIHqeCKOrO CIlJIaBa OIlpe.LI,eJIHTh ero THIl II BepoHTHhIM pe:>KllM TepMHqeCKOM o6pa6oTKl1 

(KOHTPOJIh YMeHHM) 

3. Ha Il~)e.LI,JIo)KeHHoM MeTaJIJIHqeCKOM o6proue OIlpe.LI,eJIHTh THIl CTpyKTyPhI II BCP05lTHhiM 

(proOBhIM COCTaB (KOHTPOJIh YMeHHM II BJIa.LI,eHHM) 

CHMOHOB lO.H. 

« » 202 r. 
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JIHCT perHCTpaU:HH H3MeHeHHH 

JJ:aTa, 


HOMep npOTOKOJIa 


3aCeJlaHHH

.N'!! 

CO}J.ep:tKaHHe H3MeHeHHH Ka(i>e}J.pLl.
D.D. 

IIo}J.DHch 

3a8e}J.YIOIIJ,erO 

Kaq>e}J.pOH 

1 2 3 
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