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1. 0611\He nOJIOlKellHB 

llporpaMMa I1paKTHKH pa3paOOTaHa H<:l OCHOBaI-Llm CJIe)],YI-OllI,HX HOpMaTHBHhIX 

)],OKYMeHTOB: 

• 	 llpHKa3 MmIOOpHaYKH POCCHH OT 20.10.2021 N 951 "00 YTBep)K)],eHHH ¢e)],eparrhHhIx 

rocy)],apCTBeHHhIX TpeooBaHHH K CTpYKType I1pOrpaMM no)],rOTOBKH HaY4HhIx H HaY4HO­

l1e)],aronr4eCKHX Ka)]'poB B aCI1HpaHType (a)],'bI-OHKType), YCJIOBH5IM HX pearrH3aUHH, 

cpoKaM OCBOeHH5I 3THX I1pOrpaMM C Y4eToM Pa3JIH4HhIX ¢OpM oOY4eHH5I, 

00pa30BaTeJIhHbIX TeXHOJIOnrH H ocooeHHocTeH OT)],eJIbHbIX KaTeropHH aCI1HpaHTOB 

(a)],'bIOHKTOB)"; 

• 	 1l0cTaHoBJIeHHe llpaBHTCJlbCTBa P<D OT 30.11.2021 N 2122 
"00 YTBep)K)]'eHHH 1l0JIo)KeHH5I 0 110)],rOTOBKe HaYl.lHblx H HaY4Ho-l1e)],aronr4ecKHx 

Ka)]'poB B aCI1HpaIuype (a)],'bI-OHKType)"; 

• 	 CaMOCT05ITeJIbHO YCTaHaBJIHBaeMbIe TpeOOBaHH5I K pearrH3yeMbIM I1pOrpaMMaM 

110)],rOTOBKH HaYl.lHbIx H HaY4Ho-l1e)],arorH4ecKHx Ka)]'poB B acrmpaHType llepMcKoro 

HaUHOtlarrbHOrO HCCJIe)],OBaTeJIbCKOrO 110JIHTeXHWIeCKoro YHHBepcHTeTa; 

• 	 0a30BbIH I1JIaH 110 nporpaMMe aCI1HpaHTyphl; 

• 	 llacl10pT HaY4HoH cneUHarrbHOCTH. 

1.1 U.eJIb yqe6Hoil: )],HClJ,HnJIHHbI - CPOpMHpoBaHHe 3HaHHH, YMeHHH H BJIa)],eHHH B OOJIaCTH 

HayKH H TeXHHKH, 3aHHMaI-OllI,eHC5I pa3paOOTKoH HOBbIX MaTePHarrOB I1YTeM YCTaHOBJIeHH5I 

¢YH)],aMeHTarrhHblx 3aKoHoMepHocTeH BJIH5IHH5I COCTaBa H CTpyKTYPbI Ha CBOHCTBa MaTepHarra. 

B npouecce H3Y4eHH5I )]'aHHoH )],HCUHI1JIHHbI aCI1HpaHT ¢opMHpyeT CJIe)],YI-OllI,He KOMI1CTeHUHH: 

1.2 MecTo YQe6Hoil: AIIClJ,HnJIHHbI B cTpyInype 

.ll.HcUHI1JIHHa «<Pa30BbIC H CTPYKTypHble I1peBpallI,eHH5I B MeTaJIJIH4eCKHX MaTepHarrax» 

5IBJI.HeTC5I )],HCUHI1JIHHOH no BbIOOpy BapHaTHBHoH 4aCTH UHKJIa 0a30BOrO Y4eoHoro I1JlaHa. 

2. llCpeQeHb nJIaHllpyeMbIx pe3YJIbTaTOB 06Y'.JeHHB no AHClJ,lInJIHHe, COOTueceHHbIX 

C nJIaHHpyeMblMH pe3YJIbTaTaMH OCBoeHHB 06pa30BaTeJIbHoil: nporpaMMhI 

B pe3YJIbTaTe IBY4eHH5I )],HCUHI1JIHHbI aCI1HpaHT )],OJ1)KeH OCBOHTb 4aCTH YKa3aHHbIX B 

cJIe)],YI-OllI,He 

3HaTb: 

3aKoHoMepHocTH ¢a30BbIX H CTPYKTypHbIX npeBpallI,eHHH B MeT8mlH4eCKHX 

MaTepHarrax, 

BJIH5IHHe CTPYKTYpbI Ha CBoHcTBa MeTaJIJIH4eCKHX MaTepHarroB. 

YMeTb: 

MaTepHarra npoBo)],HTb aHaJIH3 KHHeTHKH npeBpallI,eHHH MeTaJIJIH4eCKHX MaTepHarrax; 


BblopaTb MeTO)], KOHTPOJI5I )],JUI H3MepeHH5I CBOHCTB MeTaJIJIa; 


TeopeTH4ecKH OOOCHOBaHHO npoBo)]'HTb BbIOOP MaTepHaJIa )],.1151 Ha)],e)KHOH paOOTbI B 


H3)],eJIHH OOJIaCTH MaTepHarrOBe)],eHH.H )],JI.H )],OKa3aTeJIbCTBa CBOHX MbICJIeH H H)J,eH. 


BJIaAeTb: 

- COBpeMeHHbIMH MeTO)J,aMH HCCJIe)J,OBaHH5I npeBpallI,eHHH H CTpYI<TypHoro COCT05IHH.H 

MeTarrJIH4eCKHX MaTepHaJIOB. 

3. 	 CTpYKTypa YQe6Hoil: AHClJ,III1JIHHbI no BHAaM H lPOpMaM YQe6110il: pa60TbI 

Ooma5I Tpy)],oeMKocTb )],HCUHnJIHHbl COCTaBJI.HeT 2 3E (l 3E = 36 l.Iac.). 

TaoJmua 1 

06beM Y4eoHOH paoOThI 

Xl! n.n. BH)]. pa60ThI Tpy)].oeMKOCTh, 'I 

5 ceMeCTp i 
1 17A~LI.I1TOEHa51 eaooTa : 

IB TOM 4l1cJle: 

I fleKL\J1J1(J1) 5 J 
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4. CO)lepmaHHe yqe6HOH )lHCD;HDJlHHbl 
4.1 CO)lepa{aHHe pa3)leJIOB H TeM YQe6HOH )lHCD;HD.IJHHbI 

TeMa 1. TeopHB CD.IJaBOB TIInbI B3aHMO)leHCTBII5I aTOMOB B )lBOHHbIX CHCTeMax B 

TBep)lOM H WTl)lKOM COCT05IHIIII. f1PII4HHbI H YCJlOBII5I 06p330Bamf5I TBep)lblx pacTBopoB H 

3BTeKTIIK. Y CJlOBH5I 06p330BaHH5I TBep)lbIX pacTBopoB P33JlII4HbIX THnOB: BHe)lpeHH5I, 

3aMemeHII5I, BbI4HTaHI151. 3HeprH5I CMerneHH5I H YCTOH4IIBOCTb TBep)lblX pacTBopoB. 

YnOp5I)l04eHIIe TBep)lblX pacTBopoB. THnbl cBepxcTpYKTYp. PaCCJIOeHHe TBep)lbIX pacTBopoB. 

TepMO)lIIHaMH4ecKHe 3aICoHoMepHocTII. POJlb 3JIeKTpOHHOH KOHueHTpaUIIH npH 06pa30BaHIIH 

TBep)lbIX paCTBopOB. 

TeMa 2. <[)a3bl B CTamlX H CDJlaBaX KJlaccmlmKaUII5I MeTaJTJlII4eCKHX COe,IJ,I1HeHHH. 

3JleKTpOHHbIe COe)lHHeHH5I (Cp33bl IOM-P03epH). YCJlOBH5I 06p330BaHH5I. 30HHa5I TeopH5I <p33 

IOM-P03epH. CBoHcTBa. Ci>33bI BHe)lpeHH51. YCJlOBH5I 06pa30BaHH5I. KPHCTaJTJlH4eCKOe cTpoeHHe. 

oc06eHHocTH Me)I<aTOMHbIX CB5I3eH B Kap6H)laX II HIITpH)lax. CBoHcTBa H OCHOBHble OTJlII4H5I 

(P33 BHe)lpeHH5I 01' TBep)lbIX pacTBopoB BHe)lpeHII5I. Ci>33bI J1aBeca. POJlb COOTHOrneHH5I aTOMHbIX 

Pa)lHYCOB KOMnOHeHTOB H 3JleKTpOHHOH KOHueHTpaUHII npII 06p330BaHHH KPIICT~~JlH4eCKHX 

CTPYKTYP <p33 JIaBeca. CBOHCTBa <p33 J1aBeca. CHrMa-<p33bl II pO)lCTBeHHble HM COe)lHHeHH5I. 

XapaKTepHCTHKa KOMnOHeHTOB, 06p33YIDIUHX 3TH (P33bl. POJlb 3JleKTpOHHOH KOHueliTpaUHl1. 

CBoHCTBa. reOMeTpW-IeCKH nJlOTHoyrraKoBaHHhIe (P33b1. 

TeMa 3 TeopHB «IJa30Bblx DpeBpam,eHHH B TBep)lbIX TeJ1ax. Oc06eHHocTH HHOCTH 

<p330BbIX H CTpYKTYPHbIX rrpeBpameHHH B TBep)lOM COCT05IHHH. BH)lbI H KJlaccmimKauII5I 

(P330BbIX rrpeBpaIUeHHH B TBep)lOM COCT05IHHH. P33JIH4He OCHOBaHHH )lJl5I p33HbIX BH)lOB 

KJlaCCmpHKauHH. XapaKTepHcTIII<a (i}330BbIX npeBpameHHH B CTaJTII rro p33HbIM 

KJlaCcH<pHKauH5IM. TepMO)lHHaMH4eCI<HH aHaJTH3 npouecca 06p330BaHII5I HOBOH CP33bl B TBep)lOM 

COCT05IHHII. POJlb Me)J(ci)33HbIX rpaHHU H ynpyroH ::mepfIIH B (P330BOM npeBpameHHH. CTpoeHHe 

H 3HepfII5I Me)KCp33HbIX rpaHHU. Y CJlOBH5I KorepeHTHOCTH perneTOK Ha Me)K<p33HOH rpaHHue. 

Y CnOBH5I B03HHKHOBeHH5I yrrpYfIIX HCKa)KeHHH H ynpyroH 3HepfIIH B XO)le <p330Boro 

npeBpameHH5I. BnH5IHHe HX Ha KHHeTHKY <p330Boro rrpeBpameHII5I. f1oH5ITHe MaCCHBHoro 

(p330BOro rrpeBpameHH>I. 

TeMa 4. <[)a30Bble H CTpYlnypuble DpeBpam,eHHB B MeTa.IJJlHQeCKHX MaTepnaJlax. 
Ci>33oBbIe rrpeBpameHH5I B JlerHpOBaHHblx CTaJT5IX. f1peBpameHH5I npH HarpeBe H OXJlml()leHHH B 

JlefIIpOBaHHbIx CTaJT5IX. KHHeTHKa npeBpameHH5I npH HarpeBe. Ci>330BbIe H CTPYKTYpHble 

rrpeBpameHH5I B CJlaBaX C TeMnepaTYPoH rrJlaBneHII5I HYmce )KeJle3a (crrnaBbI Ha OCHOBe 

aJTIDMHHH5I, MarHH>I). Ci>33oBble H CTpyKTypHbIe rrpeBpameHH5I B CJlaBaX C TeMIIepaTypOH 

IInaBneHH5I Bblilie )Kene3a (CIInaBbl Ha OCHOBe THTaHa, HHKen5I, K06aJTbTa, 6epHJIJlH5I, Me)lH). 

4.2.IlepeQel:lb TeM Jla60paTopHbIX pa60T 
f1PH H3Y4eHHH )laHHOH )lllcUHnJlIIHbI na60paTopHble pa60TbI He rrpe)lYCMOTpeHbI. 

4.3.IlepeQem TeM DpaKTHQeCKHX 3amITHH 
Ta6JlIIua 3 

TeMbl npaKTII4ecKHx 3a)laHHH 

INQ n.n·1 HOMep 

i : TeMbl caMOCT05iTenbHOH pa60Tbl OUCH04Horo 
cpe,D.CTBa 

! 
I 

n~~~~~:~:;;oHe 
Cpe,D.CTSa 

Co6eCe,D.OBaHHC no 

3 




TepMOKI1HeTI14eCKOH )J.l1arpaMMbl 

pacna.ua nepeOXna)l<)leHHOrO 

nOIlY4eHHblM 

3KCnepl1MeHTaIlbHblM 

npaKTI1'-leCKOMY 

3aHflTI110 

aYCTeHI1Ta peIlbCOBOH CTaJJl1 pe3YIlbTaTaM 

I 

(TBOp4eCKOMY 

3a.uaHI1IO). 

2 4 I1ccIle)J.oBaHl1e CTpyKTYPbl peIlbcoBoH 

CTaJII1 Ha )J.I1IlaTOMeTpI14eCKI1X 

C06ece)J.oBaHl1e no 

nOIlY4eHHblM 

OT4eT no 

npaKTI1LlecKoMY 

06pa3uax. COBMecHlblH aHaJJI13 3KCnepl1MeHTaJJbHblM 3aHflTI110 

pe3YIlbTaToB, nOIlY4eHHblx no I1ToraM pe3YIlbTaTaM 

)J.ByX npaKTI14eCKI1X 3aWITI1H 
I 

(TBop4ecKoMY 

3a)J.aHI1IO). I I 

4.4. llepeqeHh TeM cUllfuapcKux 3amITUH 

I1PH 113yqeHHH .n:aHHoM .n:HCIJ,HnJIHHhI ceMHHapcKHe 3aH5ITH5I He npe.n:YCMOTpeHhI. 

4.5. COJJ;ep~aHue caMOCTOHTeJIhHOH pa60Thi acnHpaHToB 

CaMOCT05ITeJIl,Ha51 pa60Ta acnHpaHToB 3aKJIIO'lIaeTC5I B TeopenFlecKoM H3YLJ:eHHH KOHKpeTHhlx 

BonpocoB H BhIllOJIHeHHH TBOpLJ:eCKHX 3a.n:aHHH. 

Ta6JUlIJ,a 4 
TeMhI caMOCT05lTeJIhHhIX 3a.n:aHHfi 

NQ 
n.n. 

HOMep TeMbI 

.L\I1CUl1nIlI1Hbl 

Hal1\1eHOBamte TeMbl 

C<tMOCTOflTeIlbHOH 

pa60Tbl 

Hal1MeHOBaHl1e 

oueH04Horo 

Cpe.L\CTBa 

npe)J.CTaBIlCHl1e OL~CtlOLIIIOro 

Cpe.L\CTBa 

I 

2 

I 

2 

Co.ucp)KaHl1e TeMbi I 

Co.uep)«aHl1e TCMbl 2 

Co6eCe.L\OSaHl1e 

C06eCe.L\OBaHl1e 

Bonpocbl no TeMaM / 

pa3.L\eIlaM .L\I1CUl1nIll1llbl 

Bonpocbl no TeMaM I 
pa3.L\eIlaM ,D,I1CUl1nJIHHbl 

CO,D,ep)l<aHl1e TeMbl 3 C06eCe.L\OBaHl1e Bonpocbl no TeMaM !3 3 
pa3,D,eJlaM ,D,I1CUl1nIlI1Hbl I i 

5. 	 MeToJJ;H'llccKHe YKa3allHH JJ;JIH acnHpallToB no H3yqellHIO JJ;HCIJ,UnJIUllhl 

I1PH H3YLJ:eHHH .n:HCIJ,HnJIHHhI «<Da30Bhle H CTPYKTypHhle npeBpaIlleHH5I B MeTaIlJIH1-IeCKHX 

MaTepHaIlax» aCnHpmUaM IJ,eJIeC006pa3HO BhIllOJIH5ITh CJIe.n:YlOillHe peKOMeH.n:aIJ,HH: 

1. J!hYLJ:eHHe YLJ:e6HOfi )lHCIJ,HTIJIHHhI )lOmKHO BeCTHCh CHCTeMaTHqeCKH; 

2. I10cJIe H3YLJ:eHH.H KaKOrO-JIH60 pa3)leJIa no YLJ:e6HHKY HJIH KOHcneKTHhIM MaTepHaIlaM 

peKoMeH.n:yeTc5I no naM5ITH BocnpoH3BecTH OCHOBHhle TepMHHhI, onpe.n:eJIeHH51, nOH5ITH5I 

pa3.n:eJIa; 

3. BC5I TeMaTHKa BonpocoB, H3yqaeMhlx caMOCT05lTeJIhHO, 3a.n:aeTC5I npeno.n:aBaTeJleM. 11M 
)Ke .n:aIOTC5I HCTOLJ:HHKH (B nepBylO OLlepe.n:b BHOBh H3.n:aHHble B nepHo.n:HLJ:eCKOfi HayqHOfi 

JIHTepaType); 

4. K BhIllOJIHeHHIO npaKTHLJ:eCKHX 3a.n:aHHM npHcTynaTh nOCJIe caMOCT05ITeJIhHOfi pa60ThI 

no H3YLJ:eHHIO TeOpeTHLJ:eCKHX BonpocoB. 

6. 	 llepeQellh y'-le6110-MeTOJJ;HQeCKOrO, 6u6JIHOTeQHO-CnpaBOQIl01'O H 

HH«I-0pMaIJ,HOHUOro, HH«I-0pMaIJ,HOIIHO-CnpaBOQUOrO 06eCneQeHHH JJ;JISI pa60Thi 

acnHpaHTa no JJ;IICIJ,HnJIHlle 

6.1. GH6JuIOTeQHhle «I-OIIJJ;h1 U 6H6JIHOTeQHO-CnpaBO'llUhle CHCTeMhI 

Ta6JIHIJ,a 5 
bH6JIHOrpaqmQeCKOe onHcaHHe (CI(Jmop, 3C12.1ta(Jue, (JUO 

U30miUa. Mecmo, U30ClmeJ7bcm(Jo, cod U3oClmm, KOJ7U t {ecm(Jo 
I{OJIH'leCTBO 3K3eMnJIHpOB B I 

6116Ill1oTeKe+Kaqle!J,pe; I 
MeCTOllaXOiK,D,eUIIC _ --.J 
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3J1eK'qJOHHbIX H3,llalllfH 

I I 1 I 3 
1 OCHOB3H351 .1HTcpaTypa 

20+36A.A. Eamae6. KOMI103U11uOHflbie ;lWmepUaJlbl: cmpoeliue,I
I 

nO~'ly'leflue, npUMellel/ ue. Ylleo. O/IR 6Y306 I A.A. Eamae6, 

I , B.A. Eamae6; H060cuoupCK: 1130-60 HrTY,2002.- 383 c.) 

2 32 
60 MI1CuC, 1999. -4i3c., 2005 
E. A. KOJW'Ie6, B. 11. £fWZl/fI, B. A. HU6C11l06. - MOCK60: 1130­

2 .ll.onOJIHUTe.lhH3H JlHTepaTyp3 

2.1 Y'lc6Hh1C U H~'lHhle H3,llaHUH 

1 TYlIRe6 A. ll. Mel11o.'Ulo6eoeflue : Y'leomlK OJlfl 6Y306 / A. n. : 30 

2 
Ty.'lJle6, J'I 
YUJlbJl;V/ 

A. TYJlfle6. - MocKBa: AJlbJlfIC, 2012, 2015 - 643c. I 
EOJlll1oll. KOlfcmpYF:I/uomlble ,11amepUC/;7bl: 4 

MemOJlJlbl, CnJlaBbl, 110mIJ14epbl , KepwvluKa, KOAm03umbl 

Hay'l. U30. / YU.llbflM EOJlmOH; M: jI,oibKa- XXi, 2004.- 3i9 

c. 

K!! Eu6J1uorpacI1ll'lecKoc onHcaHue (aBmop, 3C12Jla6ue, 6UO U30amIR, KOJlUqeCTBO 

JYleCIl10, U30ameJlbClI160, 200 l/3()alfUfl, KOJn(l{eCI1I60 cmpmml/) JK3CMnJIHpOB B 

6H6Jl HOTeKe+Kmlle)J.pe; 
MeCTOHaxmKf~Cn"e 

i I JJleKTpOHHhlX U3i1.3UUII 

I 2 3 
! 1 OCHOB3H3H .lHTcpaTYP3 

I 
3 KOllcmpYKlluollllble ,lwmepuaJlbl cl1pa60 llfluK / E. H. Ap3aMac06 [u 14 

o .. ­ MocK6a: l\1C1uLUllocm oellue 1990. -687c 

E.jI,. o.'leUmIK. HOBble MamepUaJlbl U meXflOJI02UU. Y aJleilllUK. 60'PJ 'P .~~. 
ile ~l1b: H30-BO ilTTY, Y'leo. nocooue I E.jI,. Y, 2006.- 69 c. 

r-~~~--~--~----~~~--~--~~---------- I2.2 llepuO,llUqeCKUe 1f3,ll3HIIH
I .i II 1 .1 MemaJlJl06eOellue u mep/vtu'leCKaJl oOpaOOInKa MemaJUl06 

2 BeClnllUK ilHl1ilY. MaUl.UllOCmpOeflue, MamepuG.'lOeeOeflue 

I (fJu3uKa ol1emaJ'lllOe U )Y1ell1aJlJlOeeOellue3 
! MamepualloeeoeHue4 

5 ilepcneKnnlefible J\WlnepUa'lbl 

6 3aeoocKaJlllaoopamojJuJl. jI,ua2110Cl1nIKa Jl;wmeE!yaJlO6 

I 
!7 jI,erj)OpMGlfWl U l!.Cl'3pYlUellue Mame£UClJIOB 

Mall1epuaJlOeeoeJlue hllp: Ilelibrmy. rll8 HaY'-IlIaJl 3JleKII7pOllflaJl 

O.!!.611oiOnlelw (If.3E) J 
2.3 HopMaTIIBHo-TCXlIlIqeCKlIe 1I3,lla11llH 

TaCT 1050-88 I Tex;:)f{cnepm 


TaCT 4543-71 : Tex3Kcnepm
i 
ITaCT 9282- 73 Tex3KcnepmI 

TaCT 5632-72 Tex3Kcneplll_1I 
2.4 O(jJnu,1I3J1hHhle 1f3~aHliH 

1 KOllcmumyz/wl POCClnlCKOU <Peoe£Cl1fuu KOllCYJlbl11Wlmll.rllocI 
Tpyo060u KooeKc POCCZdtCKOtI2 KOHC)l.'lbn1Glfl17illlloC 

6.2. llepeqeHh peeypeoB HH()JOPMSUHoHHO-TeJ1eKoMMYHHKaUHoHHoH eCTH 
«MHTepHen> 

6.2.1. MmlwpMsUHoHHhle H HH€}J0PMSUHoHHo-enpsBo"lHhle eHeTeMhI 
1. 3f1eKmpOH.lta51 6u6f1uomelW JIepMcKo?O HaljuoHaJlbHo?O nOllumeXfIlJ lleCKO?O 

UCCReOOGameflbCKO?O Ylfl.lGepCUmema [3f1eKmpoHllbtii pecypc] : [nOllfiomeKCmOGa51 6a3(1 aaHllblX 
311eKmpOH. OOK., U30(/[1 G fho-Ge JIHl1JIY] / JIepJ'rl. Hm/. ucc/Leo. nOllumeXfI. yH-m. Ha)!l(. 6-1W. 
JIepMb, 2016. - Pe:JlcuM c)ocmyna: http://elib.pstu.ru, CGo60ihiblii 2. 3a?7. C 3K1xlHCf. 
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2. 3JleKmpOlnlO-6u6/lUomeLtflaJl cucme.cJiCl l13aClme.!Jbcm60 «Jiaflb» [3Jlel\mpollflbIU 

pecypcj [no;1flomeKem06aJl 6a3a aW{f{biX : 3;1el{mpOfl. 6epeuu KH.) J1CYPfl. no ?Yjl,1QHUm 

06ZlJeCm6, ecmecmB, u meXH. flaYKa.Mj 13.Ile1\mpOfl-6u6.ll. euemeMa «1130-6a «JiaHb». CaHl(m 
flemep6yp? 2010-2016. - PeJleUM ooemyna: http://elanbookeom, no JP-aopecaJH lW.t11nblOmep 

cemu flepM. Hal1. ueClleo. nOJlUmeXH. yH-ma. 3ac.ll. C TkpaHa. 
3. ProQuest Dissertations & ThesesGlobal [3JlelWlpOl{f{blti peeypcj : [noJ7HOmel\'CmOBClJl 

6a3a oaHflblX . oue. U OUltllOMflble pa60mbl Ha WI. Jl3. no 6eeM OmpaC;1Jl.H 31-lClflllflj I ProQuest 
LLC AnnArbor, 2016. Pe,)ICUAt oocmyna: 
http://searehproquest.eomlpgdtgloballdissertations, no JP-aopecaM IWMnbfomep. cemu flepM 
l-IClll. uce.Ileo. nO,1UmexlI. yll-ma. 3a?/I. C 31'p(ma. 

4. 3!leKmpOf{f{(Ul 6u6.lluomel\'C/ oueCepnu.ll/ULI PTE [3;1el\'mpOHl-lbfZ:t peeypej 
[nO/l/WmeKemOBaJl 6a3Cl Oaf{flblX 3Rel{mpOIl Bepeuu oue. u a6mopecp. oue. no 6eeoH OmpaeIlJlAI 
3}IClIlUJlj 13.lleKmpoN. 6-/w aue. - MOCJ;:Ba, 2003-2016. - PeJICUM ooemyna: http://diss.rsl.ru 
KOMnbJOmep. eemb Hayti. 6-KU flep.H. /Wlj. ucc.lleo, nO!IUmeXJl. yll-ma. 3a?R. e 3kpalla. 

5. Cambridge Journals [Eleclronicresource 3Re/onpoH .J/cypll no ?YJlClllUm., eemecmB. u 
meXH. uaY'WJV1 aN?/!. Jl3.] I Universffy(?/C'ambridge. - Cambridge: Cambridge University Press, 
1770-2012. - PeJICUJIi aocmyna: http:l(journals.cambridge.org! - 3ac/!. c 3l\'paua. 11. 

6.2.2 OTKphITbie uHTepHeT-pecypchl 

1. l1ucpopMal1UOIUlaJl cuemeMa ooemyna K 3JleKmpOflJlbl.lH lWmCl.:'lOcaM 6u6,1Uomeh: 
ecpepbl 06pa30BaHUJl u Ilayl\'u (3KECOH) 

2. «Py6pu1\oJl» -3111/w:.:.1l0neauu 6 uumepJleme - www.ruhricon.com 

7. Onuc3Hue M3TepIl3J]hHo-TeXlIUQeCKOH 033hl, HeOOXO,lJ,UMOH ,lJ,J]H oCYIIIecTB.!lcUHH 

OOP330B3TeJ]hHoro npouecc3 no ,lJ,UCUlfO.rmne 

7.1. OcnoBuoe YQconoc oOOPY,lJ,OB3H1IC. P300Qee MeCTO 3cnup3nT3 

Ta6JUlua4 
<J)0PM3 npUOOpeTeHUH I 

..N'!! 
H3HMeHoB3Hlle II M3pK3 oOOPY,lJ,OB3HUH KOJ]­

B.1J3,lJ,eHIIH 

(coocTBeHHocTh, HOMep
(CTCH,lJ,3, MaKCT3, nJ]3KaT3, BO, 

n.n. onep3TuBHOC aY,lJ,UTOpUU
J]300P3TopHoe OOOPYAoB3Hue) eA· 

ynp3BJ]cuue, 3peH,lJ,3 U I 

1 2 3 
T.n.) 

4 
I 

5 
I 
I 

I1epCOHaJIbHbIH KOMrrbKlTep Aquarius Pro 
P30 s46 B COCTaBe MNT/C2D 
E8400/2xDI024DIl 800/VINT/S160 
nOOIDRW/S BINIC/no-KM/WVD, 
MOHMTOP LCD 19" ASUS VB 191 T, 

1 MbIlllb Genius NetScroll 110 white, 25 OrrepaTMBHoe yrrpaBneHwe 162 
KJIaBMaTypa Genius KB06X, 
HaYlllHMKM+MMKpocl)OH AP-860; 
nOKaJIbHaSl KOMrrbioTepHaSl ceTb 
100ME/ceK (Cisco Catalyst WS-C2960­
48TT-L, internet router Cisco 1841 I 

I 
2 

3aKaJIOtIHbIH ~MnaToMeTp Linseis L 78 
RITA 

1 OrrepaTMBHoe yrrpaBneHMe 165 a 
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I 

I 
I 

3 

4 

I 
MenUIJI0rpaqm'IeCI<HH MHKPOCKOll 

Olympus GX51 
I 

I 

CTepeoMHKpocKon Olympus SZX-16 

1 

1 

OnepaTHBHoe ynpaBJIeHHe 

OnepaTHBHoe ynpaBJIeHHe 

164 

164 

. ABTOMaTH'IeCKHH HaCTOJIbHbIH 

5 
c)J1eKTpOrH)l,paBJIWIeCKHH npecc )l,JISl 

rOpSl'IeH 3anpeCCOBI<H 06Pa3[(OB 
1 OnepaTHBHoe ynpaBJIeHHe 169 

CitoPress-10 

MHorocpYHK[(HOHaJ1J>HbIH 

6 
nOJIHpOBaJIbHhIH HaCTOJIbHbIH CTaHOK C 

BbICOKOH CTeneHhID npe[(H3HoHHoro 
1 OnepaTHBHoe ynpaBJIemle 169 

i 
CHSlUBI lvfaTepHaJIa Tegramin ­ 30 

HaCTOJIbHbIH cKaHHpYIDllI,HH 3JIeKTpOfIHbIHI 
7 1631 OnepaTHBHoe ynpaBJIeHHe

• MHKpOCKon FEI PHENOM ProX2 


ABToMaTH3HpOBaHi-IbIH MHKpOTBep)l,OMep 
 . 1 8 OnepaTHBHoe ynpaBJIeHHe 163 
DuraScan70 I .__._. 

MeTaJIJIOrpacpW-IeCKHH MHKpOCKon C 
9 1 OnepaTHBHoe ynpaBJIeHHe 163 

aBToMaTH3HpoBaHHbiM CTOJIHKOM BX-61 

8. <l>OHtJ: ou.eHOqHblX cpeJ(CTB 

OCBoeHHe Y'Ie6HOrO MaTepHaJIa )l,HC[(HnJIHHbI 3anJIaHHpOBaHO B Te'IeHHe O)l,HOrO 

ceMeCTpa. <POPMOH I<OHTpOJISl OCBoeHHSl pe3YJIbTaTOB o6yt.IeHHSl no )l,HC[(HnJIHHe SlBJISleTCSl 3a'IeT, 

npOBO)l,HMbIH C Y'IeTOM pe3YJIbTaTOB TeKYlll,erO KOHTpOJ1Sl. 

8.1.0nHcaHHe nOKa3aTeJIeii H KpHTepHeB ou.eUHBaHlUI, OnHCaHlJe lliKaJI ou.eHlmaHlUI. 
KOHTPOJIb Ka'-IeCTBa OCBoeHHSl )l,HC[(HTIJlHHbI BKJIID'IaeT B ce65I TeKYlll,HH KOflTPOJIb 

ycneBaeMOCTH H npOMe)KYTO'IHYID aTTeCTa[(HID aCnHpaHTOB 

TeKymHii I{oHTPOJIh 

TeKYlll,HH KOHTPOJIb ycneBaeMOCTH 06eCne'IHBaeT O[(eHKY OCBOeHH5I )l,HC[(HllJIHH H 

npOBO)l,HTCSl B cpopMe co6eCe)l,OBaHH5I H 3alll,HTbI OT'IeTa 0 TBOp'IeCKOM 3a)l,aHHH. 

• Co6ece;:I.OBaHHe 
,ll.J15I oneHKH 3HaIIHH acnHpaHTOB npOBO)l,HTC5I co6eCe)l,OBaHHe B BH)l,e cneLJ:HaJIbHOH 

6eCe)l,bI npenO)l,aBaTeJI5I C o6Y'IaIDl[(HMC5I Ha TeMbI, CB5I3aHHble C H3Y'IaeMOH )l,HC[(HnJIHHOH )l.J15I 

BbHICHeHH5I 06'heMa 3HaHHH no onpe)l,eJIeHHOMY pa3)l,eJIY, TeMe, np06JIeMe. 

Co6eCe)l,OBaHHe MO)l(eT BbITIOJIH5ITbC5I B HH)l,HBH)l,YaJIbHOM nOp5I)l,Ke HJIH rpynnoH 

acnHpaHTOB. 

• 3amHTa OTQeTa 0 TBOpt'ICCKOM 3atUlHHH 

,ll.JI51 O[(eHKH YMelIHH H BJIa)l,eliHH acnHpaHTOB HCnOJlb3yeTcSl TBOp'IeCKOe 3aJ1aHHe, 

HMeIDllI,ee HeCTaH)l,apTlIOe pemeHHe H n03BOJI5IIDllI,ee HHTerpHpoBaTb 3HaHH5I pa3JIH'IHbIX 

06JIaCTeH, aprYMeHTHpoBaTb C06CTBefIHYID TO'IKY 3peHH51. 

TBOp'IeCKHe 3a)l,aHH51 MoryT BbmOJIH5ITbC5I B HH)l,HBH)l,YaJIbHOM nOp5I)l,Ke flJIH rpynnoH 

acnHpaHTOB. 

TIpoMelkYTOQHan aTTecTau.Hn 

,ll.onycK K npOMe)KYTO'IHOH aTreCTa[(HH OCYlll,eCTBJI51eTC51 no pe3yJIbTaTaM TeKYlll,erO 

KOHTPOJISl. ITpoMe)KYTO'IIIa51 aTTeCTa[(H5I npOBO)l,HTC5I B BH)l,e 3a'IeTa no )l,HC[(HTIJIHHe, B yCTHO­

nHCbMeHHOH cpopMe no 6HJIeTaM. bHJIeT CO)l,ep)KHT TeOpeUf'IeCI<He BonpOCbI (TB) H 
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npaKTfrqeCKOe 3a,UaI-lI1e (n3). 

bHJIeT <pOpMHpyeTc~ TaKHM 06Pa30M, qT06hI B HerO nonaml BonpOChI H npaKTWleCKHe 

3a,UaHH~. TIpHMep 6HJIeTa npe,UCTaBJIeH B npHJIQ)KeHHH 1. 

• UlKaJIbl oueHHB3mUI PC3YJIbT3-rOB 06yqeHHH npH C,U3QC 3aQe-ra: 

OueHKa pe3YJIbTaTOB 06yqeHH~ no ,UHCUHnJIHHe npoBo'uHTC~ no 5-6aJIJIbHOH CHCTeMe 

oueHHBaHH~ nYTeM BbI60pOl.IHOrO KOHTpOJI~ BO BpeM~ 3aqeTa. 

lliKaJIbl H KpHTepl1M oueHKM pe3YJIbTaTOB 06yqeHH~ npM c,Uaqe 33'LleTa npMBC)leHbI B 

Ta6JI.5. 

Ta6mIua 5 

I 
I 

YpOBeHb 

OCBoeHHH 
KPHTePHH oueHHB3HHH 

3al.[me1-lO 

AcmfpaHT ,UOCTaTOqHO cB060,UHO HCnOJIb3YeT £paKTHqeCKHH MaTCpHaJI no 

3a,UaHHoMY Bonpocy, YMeeT onpe,UeJI~Th npHqHHHO-CJIe,UcTBeHHble CB~3H 

C06bITHH, JIOrHqHO 11 rpaMoTHo, C HCnOJIb30BaHHeM npo~eccHoHa~bHoH 
TepMHHOJIOnm 060cHoBblBaeT CBOIO TOqKY 3peHH~. I 

He 
3al.[mel-lO 

AcnHpaHT ,UeMoHcTpHpyeT nOJIHOe He3HaHHe MaTepHaJIa HJIH HaJIHqHe 

6eccHcTeMHhlx, OTPbIBOl..IHbIX 3HaHHH, CB~3aHHblX C nOCTaBJIeHHbIM nepe,U HHM 

BonpOCOM, npH 3TOM He opl1eHTHpyeTc~ B npO<peCCHOHaJIhHOH TepMHHOJIOrHH. 

9. 	 Me-ro,UHQeCKHe M3-repHaJIbl, onpe,UeJIHIOII{He npouc'uYPhi oueHHB3HHH pe3Y.rIb-raTOB 

o6yQeHHH no ,UHCUHnJIHHC 

3a,UaHH51 ,UJI~ TeKymero KOHTpOJI~ H npoBe,UeHH5I npOMe)I<YTOqHOH arreCTaUHH ,UOJI)KHbI 

6hITh HanpaBJIeHbI Ha oueHHBaHHe: 

1. 	 ypOBH~ OCBOeHH5I TeOpeTHqeCKHX nOH~THH, HayqHhIX OCHOB npO<peCCHOHaJIhHOH 

,Ue~TeJIbHOCTH; 

2. CTeneHH rOTOBHOCTH acnHpaHTa npHMeH~Tb TeOpeTMqeCKHe 3HaHH~ H npoq)eCCHOHaJIhHO 

3HaqHMYI-O HH<p0pMaUHIO H oueHHBaHHe C<pOpMHpoBaHHocTH KOrHHTHBHhIX YMeHHH. 

3. npH06peTeHHhlx YMeHHH, npQ(peccHoHarrhHo 3HaqHMbIX ,UJI5I npo~eCCHOHaJIbHOH 

,Ue5ITeJIbHOCTH. 

10. TIIDoBble KOH-rPOJIbHbIC Bonpocbl H 33,U3HHH HJIH HHhlC Ma-repH3JIhI, Hc06xoj~lIMble 

,UJIH oueHKH pe3YJIb-ra-roB OCBoeHHH ,UHCUIIDJIlIHhI 

TIepeqeHh KOHTPOJIhHbIX BonpocoB H 3a,UaHHH nJI~ c,UaQH KaH,UHnaTCKoro 3K3aMeHa no 

HaYQHOH 2.6.17. «MeTfulJIOBe,UeHHe H TepMHQeCKaH 06pa6oTKa MeTaJIJIOB H CfIJIaBOB» 

pa3pa60TaH C yqeTOM HaYQHhIX nOCTH)KeHHH HaYQHO-HCCJlenOBaTeJIhCKOH IIIKOJIbI Ka(l)enpbl. 

THnOBble TBopl..lecKHe 3anaHH~: 

1. 	 TIocTpoHTe TepMoKHHeTHqecKYI-O nHarpaMMY pacnana nepeoxJla)I{,UeHHoro 

aycTeHHTa 6eHHHTHoH CTaJIH THna 22X2f2C2M H npoBenHTe ee 3HaJIH3. 

2. 	 Ba nOJIYQeHHbIX o6pa3uax npOBenHTe aHaJIH3 MHKpOCTpyKTYPhI nOCJIe 

OXJIa)I(,UeHH5I C Pa3JIHQHbIMH CKOpOCT~MH 6eHHHTHoll CTaJIH THna 22X2f2C2M H 

COOTHeCHTe nOJIYQeHHble CTpyKTYPbI C BHnOM TepMoKHHeTHQeCKOll ,UHarpaMMbl. 

THnOBbIe KOHTPOJ1bHble 3anaHH~: 

3JIeKTpOHHble coenHIieHH~ ((Pa3bI lOM-P03epH). YCJIOBH~ 06pa30BaHH~. 30Hl-Ia5r TeopH~ 

£Pa3 lOM-P03epH. CBollcTBa. 

1. 	 XapaKTepHcTHKa <pa30BbIX npeBpalll,eHHH B CTaJIH no pa3HblM KJIaCcH<pHKaUH5IM. 

8 



TI1TIOBble KOHTpOJlhHble 3a)laHI151 )lJI51 OIJ.eHHBaH1151 npH06peTeHHbIX YMemr.tI H BJIa)leHHH 

Ha 3aqeTe TIO )lI1CIJ.I1TIJI11He: 

1. 	 flpmecTI1 aUaJlH3 rrpe)lJImKeHHOH TepMOKI1HeTHQeCKOH )lHarpaMMbI 

TIepeOXJIa)[{)leHHoro aYCTeHHTa. 

2. 	 OTII1CaTb MHKPOCTPYKTYpbI Ha rrpe)lJImKeHHblx M11Kpoq)oTorpa{lm51x, COOTHeCT11 HX C 

TIpe)lJIO)I(eHHOM TepMoKHHeTHQeCKOH )lHarpaMMoH. 

flOJIHbIM KOMIIJIeKT BOTIPOCOB 11 3a)laHI1H B ~opMe YTBep)I<)leHHblx 6HJIeTOB xpaHHTC5I Ha 

Ka¢e)lpe «MTO». 
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I1pHJIo)KeHHe 1 
I1pHMep THnoBoH cPOPMbI 3K3aMeHaUHOHHoro 6HJleTa 

nporpaMMa 
MeTaJ1J10Be,ll,eHHe H TepMH4eCKa>l o6pa6oTKa 

MeTaJ1J10B H CflJ1aBOB 

MHHOEPHAYKM POCCHM 
<l>rAOY BO «nepMCKI1H HaUHOHaJIbHbIH Kacpe)1.pa 

MeTaJ1J10Be,ll,eHHe, TepMH4eCKa>l H J1<13epHa>lHCCJIe,[(oBaTeJlbcKHH no.rIHTeXHHQeCKHH 
o6pa6oTKa MeTaJIJlOB (MTO)YHHBepCI:lTeT» (nHHllY) 

«<Pa30BbIe H CTPYKTypHble npeBpameHHH B MeTaJIJIHQeCKHX MaTepHaJIaX}) 

EMJIET .N'21 

1. 	 THnbI B3aHMO)l,eHCTBHH aTOMOB B )l,BOHHblX CHCTeMaXB TBep)l,OM H )J(H)l,KOM COCTOHHHH 

(KOHmpOflb 3HaHHH). 

2. 	 I1poBecTH aHaJIH3 npe)l,JIo)KeHHoH TepMoKHHeTHqeCKOH )l,HarpaMMbI THTaHOBoro CnJIaBa 

(KoHmpoflb Y"Hemai). 
3. 	 COCTaBHTb nJIaH HCCJIe)l,OBaHH5I {l)a3oBbIX H CTPKYTYPHbIX npeBpameHHHB aJIIOMHHHeBOM 

CnJIaBe B96 (Komnpoflb y.,.-teHuil u (maoeHuiI). 

)l,.T.H., npocpeccop IG.H. CHMOHOB 

« 	 f. 
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