
MHHHCTepCTBO HayKH H BbIClllerO 06pa30BaHIUI PoccH:ilcKoH <lJe..uepau.HH 

<lJe..uepaJIbHOe rocy..uapCTBeHHOe aBTOHOMHOe 06pa30BaTeJIbHOe yqpe)K..ueHHe 

BbIClllerO 06pa30BaHH51 

«llepMCKHH HaIJ,HOHaJIhHhlH HCCJIe)1.0BaTeJIhCKHH 

nOJIHTeXHHqeCKHH YHHBepCHTen> 

....
nepMCKililll 
nOTliliTeX 

(~»(~ »2~r. 

PaGOqaH npOrpaMMa )1.HCIJ.HnJIHHhI no nporpaMMe acnHpaHTyphl 

«<I>a30Bhle H CTPYKTYpHhle npeBpalIJ,eHHH B CTaJIHX H CIIJIaBax» 

Hay'maH CnelJ,HaJIbHOCTb 2.6.1.MeTaJ1JlOBe)J.eHHe H TepMHlfeCKaSl o6pa6oTKa 
MeTaJlJIOB H CnJlaBOB 

HanpaBJIeHHOCTb (npOlJHlJIb) nporpaMMbl 
acn IIpaHTyphl MeTaJlJlOBe)J.eHHe H TepMHlfeCKa1! o6pa6oTKa 

MeTallJlOB H CnJlaBOB 

BbmYCKalO~aH(lIe) Kat~e)J.pa(bI) 	 MeTaIlJlOBe)J.eHVle, TepMHlfeCKa1! VI Jla3epHH5J 
o6pa6oTKa MeTaIlJlOB (MTO) 

wopMa o6y'.eHHH 	 04Ha1! 

Kypc: 2 	 CeMccTp (bI): 4 

BIliJ.bI KOHTpOJUI C YKa3anHcM cCMecTpa: 
3K3aMeH: HeT 3aLleT: 4 ceMecTp )J;Vlcp.3a4eT neT 

lIepMb 2022 

http:BIliJ.bI


1. OOlIJ,ue nOJIO~eHlnI 
Pa60qIDI IIpOrpaMMa .lJJICIUfIIJIIIHhI pa3pa60TaHa Ha OCHOBaHIIII CJIe,Il,yroIll.IIX HOpMaTIIBHhIX 

,Il,OKYMeHTOB: 

• 	 fIpIIKa3 MIIH06pHaYKII POCCIIII OT 20.10.2021 N 951 "06 YTBep)I<,Il,eHIIII i}le,Il,epaJIhHhIX 

rocY,Il,apCTBeHHhIX Tpe60BaHIIH K CTPYKType IIporpaMM IIO,Il,rOTOBKII HayqHhlx II HayqHO­

IIe,Il,arOrnqeCKIIX Ka,Il,pOB B aCIIIIpaHType (a.[{bIOHKType), YCJIOBH5IM IIX peaJIII3aU;IIH, 

CPOKaM OCBOeHH5I 3THX IIporpaMM C yqeToM Pa3JIIIq:HhIX i}lOPM o6yqeHII5I, 

06pa30BaTeJIhHhIX TeXHOJIOrIIH H oco6eHHocTeH OT,Il,eJIhHhIX KaTeropIIH aCIIIIpaHTOB 

(a.[{bIOHKTOB)"; 

• 	 fIOCTaHOBJIeHIIe fIpaBHTeJIhCTBa P<I> OT 30.11.2021 N 2122 
"06 YTBep)K,Il,eHHII fIOJIQ)KeHH5I 0 IIO,Il,rOTOBKe HayqHhIX II HayqHO-IIe,Il,arOrnqeCKIIX 

Ka.[{POB B aCIIIIpaHType (a.[{bIOHKType)"; 

• 	 CaMOCT05ITeJIhHO YCTaHaBJIIIBaeMhle Tpe6oBaHII5I K peaJIII3yeMhIM IIpOrpaMMaM 

IIO,Il,rOTOBKH HayqHhIx II HayqHO-IIe,Il,arornq:eCKHX Ka,Il,pOB B aCIIHpaHType fIepMcKoro 

HaU;IIOHaJIhHOrO IICCJIe,Il,OBaTeJIhCKOrO IIOJIIITeXHIIqeCKOrO YHHBepCHTeTa; 

• 	 Ea30BhIH IIJIaH IIO IIpOrpaMMe aCIIHpaHTyphI; 

• 	 fIacIIopT HayqHOH CIIeU;IIaJIhHOCTH. 

1.1 I(eJIh YIfeoHoii ,Il,ucu.unJIIIHhI -i}lopMIIpoBaHHe KOMIIJIeKCa 3HaHIIH, YMeHIIH II HaBhIKOB B 

06JIaCTII CPa30BhIX II CTpyKTypHhIX IIpeBpaIll.eHIIH B CTaJI5IX H CIIJIaBax. 

1.2 MecTo YIfeoHoii ,Il,lIcu.lInJIlfHhI B CTpYKTYpe oopa30BaTeJIhHOii nporpaMMhI 
,l(IIcU;IIIIJIIIHa «<I>a30Bhle II CTPYKTypHhle IIpeBpaIll.eHII5I B CTaJI5IX II CIIJIaBax» 5IBJI5IeTC5I 

065I3aTeJIhHOH ,Il,IICU;IIIIJIHHOH 06pa30BaTeJIhHOrO KOMIIOHeHTa IIJIaHa aCIIHpaHTa. 

,l(IIcU;IIIIJIIIHa «<I>a30Bhle II cTpyKTypHhle IIpeBpaIll.eHII5I B CTaJI5IX II CIIJIaBax» IICIIOJIh3YeTC5I 

5IBJI5IeTC5I ,Il,IICU;IIIIJIIIHOH IIO BhI60py BapIIaTIIBHoH qaCTII U;IIKJIa yqe6HOrO IIJIaHa. 

2. IIepeIfeHh nJIaHHpyeMhIx pe3YJIhTaTOB oOYIfeHHD no ,Il,Iicu.lInJIHHe, COOTHeceHHhlX C 
nJIaHIipyeMhlMII pe3YJIhTaTaMII OCBoeHIID oopa30BaTeJIhIiOii nporpaMMhI 

B pe3YJIhTaTe II3)rqeHII5I ,Il,IICU;IIIIJIIIHhI aCIIIIpaHT ,Il,OJI)KeH ,Il,eMOHCTpIIpoBaTh CJIe,Il,yroIll.IIe 

pe3YJIhTaThI: 

3HaTh: 

- 3aKoHoMepHocTII i}la30BhIX II CTPYKTypHhIX IIpeBpaIll.eHIIH B CTaJI5IX II CIIJIaBaX; 


- BJIII5IHIIe CTPYKTyphI Ha CBOHCTBa cTaJIeii II CIIJIaBOB. 


YMeTh: 
HCXOM II3 XIIMIIqeCKOrO COCTaBa MaTepIIaJIa rrpOBO,Il,HTh aHaJIII3 KIIHeTIIKH IIpeBpaIll.eHHii 

B CTaJI5IX II CIIJIaBaX rrpII HarpeBe II OXJIIDK,Il,eHIIII; 

BhI6paTh MeTo,Il, KOHTPOJI5I ,Il,JI5I II3MepeHII5I cBoifcTB MeTaJIJIa; 

- TeOpeTIIqeCKII 06ocHoBaHHo rrpOBO,Il,IITh BhI60p MaTepIIaJIa ,Il,JI5I Ha,Il,e)I<Hoii pa60ThI B 

II3,Il,eJIIIII; 

IICIIOJIh30BaTh IIOCJIe,Il,HIIe ,Il,OCTII)KeHII5I B 06JIaCTII MeTaJIJIOBe,Il,eHII5I ,Il,JI5I ,Il,OKa3aTeJIhCTBa 

CBOIIX MhICJIeH II II,Il,eH. 

BJIa,Il,eTh: 

- cOBpeMeHHhIMII MeTO,Il,aMII IICCJIe,Il,OBaHII5I rrpeBpaIll.eHHH II CTPYKTypHOro COCT05IHII5I 

cTaJIeii H CIIJIaBOB. 

3. 	 CTpYKTYpa yqeoHoii ,Il,lIcu.unJIIIHhI no BII,Il,aM II ti»opMaM yqeOHOH paooThI 
Ta6mIu;a 1 

06beM H BII,Il,hI yqe6HOH pa60ThI 

TpY,Il,OeMKOCTh, q
BII,Il, yqeoHoii paooThIIN!! n.n. 4 ceMecTp 

2 




i-=­__-+-K_OHTponh CaMOCTOHTenhHOH pa60Thi (KCP) 

CaMOCTOHTenhHaH pa60Ta (CP) 

<POpMa HToroBoro KOHTpOnH: 

4. CO)l.epJKaHHe yqeoHoii )l.HCllHn.JUlHhI 

4.1. CO)l.epJKaHHe pa3)l.eJlOB H TeM yqeoHoii )l.HCllHnJlHHhI 

PalJl.en 1. TeOpH51 CIIJIaBOB 

(J1 ,I1P-4,CP-13;KCP 1) 

THrrhI B3aHMOJl.eHCTBH51 aTOMOB B Jl.BOHHhIX CHCTeMax H TBep)l.OM H )KHJl.KOM COCT051HHH. 

I1PHqHHhI H ycnoBHH 06palOBaHHH TBepJl.I,IX paCTBOpOB H 3BTeI(THK. Y cnOBHH o6pa30BaHHH 

TBep)l.I,IX pacTBopoB pa3JIHqHhIX THITOB BHeJl.peHHH, 3aMemeHHH, BhIQHTaHH51. 3HepnU! CMeIlIeHH51 

H YCTOHQHBC:;TI, TBepJl.bIX paCTBOpoB. Yrrop51}lOQeHHe TBepJl.hIX paCTBOpOB THIThI cBepxcTpyKTYp. 

PaccnoeHHe TBepJl.bIX pacTBopoB. TepMO}lHHaMHQeCKHe 3aKoHoMepHocTH. Ponb 3neKTpOl-IHOH 

KOHueHTpaUHH rrpH o6pa30BaHHH TBep}lI,IX paCTBopoB. 

PalJl.en 2. <Palhl B CTM5IX H CIlJIaBaX 

(J1-, I1P - 4, CP - 14; KCP - 1) 

KnaccH<pHKaUH51 MeTMnHQeCKHX COe}lHHeHHH. 3neKTpoHHhle COeJl.HHeHH51 «I)alI,I 10M 

P03epH). Y CnOBH51 06palOBaHHH. 30HHa5I TeOpH51 <pal IOM-P03epH. CBOHCTBa. $albI BHe}lpeHHH. 

Y CnOBH5I 06palOBaHH5I. KpHCTMnHQeCKOe CTpOeHHe. OC06eHHOCTH Me)KaTOMHbiX CB5I3eH B 

Kap6H}laX H HHTpH}laX. CBOHCTBa H OCHOBHhIe OTnHQH5I (pal BHeJl.peHH5I OT TBep}lbIX paCTBOpOB 

BHeJl.peHH5I. ct>alhI J1aBCCa. POnh COOTHOIlIeHH5I aTOMHI,IX pa}lHycoB KOMrrOHeHTOB H 3JICKTpOHHOH 

KOHueHTpaUHH rrpH 06palOBaHHH KpHCT8JIJ1HQeCKHX CTpyKTyp <pal J18BeCa. CBOHCTBa (pal 

J1aBeCa. CHrMa-<palI,I H pO}lCTBeHHbIe HM COe}lHHeHH51. XapaKTepHCTHKa KOMI10HeHTOB, 

06palYlOmHX 3TH (l}alhI. POnh 3neKTpOHHOH KOHueHTpaUHH. CBOHCTBa. feOMCTpHQeCKH 

rrnoTHoyrraKoBaHHhle (pa3hI. 

Pal}len 3. CTPYKTYpHbIe l1peBpameHH5I B CTMHX H CITnaBaX 

(J1 ,I1P - 4, CP - 12; KCP - 1) 

Oco6eHHocTH (PalOBbIX H CTPYKTYpHbIX rrpeBpameHHH B TBep}lOM COCT051HHH. BH}lbI H 

KnaccH<pHKaUHH <palOBbIX rrpeBpameHlfH B TBep}lOM COCT05!HHH. PalnHQHe oCHoBaHHH }ln5! 

palHbIX BH}lOB KnaccHClmKaUHH. XapaKTepHcTHKa (PalOBI,IX ITpeBpameHHH B CTMH rro palHbIM 

KnaccH<pHKaUH5!M. TepMo}lHHaMHQeCKHH aHarIH3 npouecca 06palOBaHH5I HOBOH <pa3I,J B TBep}lOM 

COCT05!HHH. PonI, Me)l«palHI,IX rpaHHU H YITpyroH 3HepmH B (PalOBOM I1peBpameHHH. CTpoeHHe H 

3HeprH5! Me)l(<palHI,IX rpam-IU. Y CnOBH5I KorepeHTHocTH pellieToK Ha Me)l(<palHOH rpaHHue. 

Y CnOBH5I B03HHKHOBeHH5! ynpymx HCK3)J{eHHH H yrrpyroH 3HeprHH B XO)1C <palOBOrO 

npeBpameHH5!. BnH5IHHe HX Ha KHHeTHKY <palOBOrO npeBpameHH5I. I10H5ITHC MaCCHBHoro 

<palOBOrO npeBpameHH5!. 

Pal}len 4. $alOBbIe rrpeBpameHH5I B CTM5IX H crrnaBax 

(J1-, I1P ­ 4, CP-12; KCP -2) 
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QJ8.30Bble npCBpameHI151 B CTa:15lX H CfIJlaBaX. DepnMTHOe npeBpameHHC aYCTeHMTa. 

DpeBpameHHe aYCTeHMTa B MapTeHCHT. OTnYCK 3aKaneHHOM CTaJ1M. DpOMe)](YTOI-IHOe 

(6eMHMTHOe) npeBpameHMe aYCTeI-IMTa. CTpYKTypa H CBOMCTBa np0)),YKTOB npeBpalll.eHM5I 

aYCTeHHTa. I1cnonb30BaHMe npeBpalll.eHMM )),n51 TeXHMqeCKHX ueneM M B03MQ)KHOCTb BJII151HM5I Ha 

HX KMHeTHKY. ,lJ;HarpaMMbI aYCTeHMTH3aUMH. ,lJ;HarpaMMbI pacnaJ],a aYCTeHHTa npH OXnu)K)),eHMH. 

4.2. llepeqeHb TeM npaKTHqeCKJ:lX 3amITJ:lH 

Ta6JIHua 2 
TeMbI II aKTH4eCKHX 3aH5ITHH (H3 IIyHKTa 4.1)

T 

Dpe))'cTaBJIeHHeNQ HaHMeHoBaHHe 
HaHMeHoBaHMe TeMbIHOMep TeMbI 

OueUOqHOrOOueHOqHOrOn.n. 
npaKTHqeCKOrO 3aH5ITM5I)),HCUMnnMHbI 

cpe)),cTBacpe))'cTBaI 

C06ece))'oBaHMe.I1ocTpoeHMe H aHaJIH3 BonpocbI no1 1 
TepMoKMHeTMqeCKOM ))'HarpaMMbI TBOpqeCKOe TeMaM / p8.3)),enaM 

pacna))'a nepeoxna)I()),eHHoro 3a)),aHMe. )),Mcunfr;U1HbI. 

I aycTeHMTa CTaJIM 6eMHMTHoro I TeMbI :'BOpqeCKMX 

Iwacca . 3a)),aHHH. 

2 2 C06ece)),oBaHMe. BonpochI IIOI1ccne)),oBaHMe CTPYKTYPbI CTaJIM 

6eMHMTHoro KJIaCCa Ha TBOpqeCKOe TeMaM / p8.3)),eJlaM 

))'H)),aToMeTpMqeCI<HX 06p8.3Uax. 3a)),aHMe. )),MCUMIlJUIHbl. 

COBMecTHbIM aHaJIM3 TeMhI TI30pqeCKMX 

pe3ynbTaToB. nonyqeHHbIX no 3a))'aHHM. 

MToraM )),ByX npaKTHqeCKHX 
I II 3aH5ITHM. 

4.3. llepeqeHb TeM )),JUI caMOCTOHTeJIbllOH pa60Tbi acnHpaHToB 

CaMOCT05lTeJIbHa51 pa60Ta aCIIHpaHToB 3aKJII-OqaeTC5I B TeOpeTHqeCKOM M3YQeHHH 

KOHKpeTHbIX BOIIPOCOB H BbIIIonHeHHH TBopl.IecKHx 3a)),aHHM. 

Ta6JIHua 3 
T eMbI caMOCT05lTenbHbIX 3a)),aHHM 

HOMep TeMbI HaHMeHoBaHMe TeMbI HaHMeHoBaHHe I ITpe))'cTaBneHHeI NQ 
caMOCT05lTenhHOM pa60TbI OueHOQHOrO oueHOl.IHoro)),HCUHnnHHbII II.n. 

I cpe))'CTBa CPC.L(CTBa 

BOIIPOCbI no 

TeopH5I CIInaBOB C06ece))'oBaHHe1 TeMRM / p8.3))'enaM I 1 
I)),HCUHIIJIMHhI

I 

BonpocbI no 

2 QJ8.3bI B CTaJI5IX H cnnaBax2 C06ece)),oBaHMe TeMaM / p8.3)),enaM 
I 

)),MCUHnnHHblI 
~~-~-. 

I 
I 

BonpocbI no
CrpYKTypHblC npeBpalll.eHH5I B.., 

.) C06ece))'oBaHHe TeMaM / p8.3))'enaM 3 ICTaJI5IX H CIIJIaBaX 
)),HCUHnnHHbI 

Bonpochl no 

I 

QJ8.30Bble npeBpalll.eHH5I B CTaJI5IX 
4 4 Co6ece))'oBaHHe TeMaM I p8.3))'eJlaM

H cnnaBax I 
)),HCUHnnHHbI I 

5. MeTo)),II1.leCKHe YKa3aHHH )),JIH acnHpaHToB no H3yqeHHIO J],HC[(HnJIHHbI 

I1pH H3yqeHHH ).(HCUHnnHHbl «<Pa30Bble H CTPYKTypHble npeBpalll,eH(1)1 B cnlJUlx H CITnaBax» 

aCnHpaHTaM ueneC006p8.3HO BbIIIOnH5ITb CJIe)),YIOmHe peKoMeH)),aUHH: 

1. I13yqeHHe yqe6nOM )),HCUHnnHHbI )),OJDKHO BeCTMCb CMCTeMaTMQeCKH; 
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__ __________ ___________ ___ ______ __ 

---------------

2. TIocJIe H3yqeHH5I KaKOrO-JIH60 pa3JJ,eJIa no yqe6HHKY HJIH KOHcneKTHbIM MaTepHaJIaM 

peKoMeHJJ,yeTC5I no naM5ITH BocnpoH3BecTH OCHOBHble TepMHHbI, onpeJJ,eJIeHH5I, nOH5ITH5I pa3JJ,eJIa; 

3. BC5I TeMaTHKa BonpocoB, H3YQaeMbIX caMOCT05ITeJIbHO, 3aJJ,aeTC5I npenOJJ,aBaTeJIeM. 11M 
)Ke JJ,aIOTC5I HCTOQHHKH (B nepBylO Ol.IepeJJ,b BHOBb H3JJ,aHHble B nepHOJJ,HQeCKOH HaYQHOH 

JIHTepaType) JJ,JI5I 60JIee JJ,eTaJIbHOrO nOHHMaHH5I BonpOCOB, o3BYQeHHbIX Ha JIeKIlHH; 

6. nepeqeUh yqefiIlO-MeTO,ll,HqeCKoro, fiHfiJIHOTeqHO-CnpaBOqIlOrO H HUCPOPMUlI,HOIUlOrO, 

HllcpopMall,HOHHO-CnpaBOqUOrO 06eCneqellHH ,Il,JIH pa60ThI acnHpaHTa no ,Il,HClI,UnJIHUe 

.----_-,-___6_,_1_._b_H_6_JIHOyeqHhle CPOI.!fI.!:>1 H 6H6mIOTeQUO-CnpaBOqHhle CHCTeMbi ______ 

OJIHl.leCTBO 

liu6JIHOrpalPHI.JeCKOe onHcaUHe JK3eMnmipOB B 

(a6mop, 3({?J{(fGUe, GUO WOWIUJl, Mecmo, u30ameIlbcm60, 6H6JIHOTeKe+KacpeJJ,pe; 

,~1 

eoo U30aHUJl, h'OJ1lI4eCm60 cmpallmf) 

~______________________2 ~ 

MeCTOHaXOJK,Il,eHHe 

I JJIeKTpOlUlhlX H3,1l,aHHH 
~1. 3 

1 OCHoBHaH JIHTepaTypa 

rYIlJle6 A. n. MenUUl1lOGeoeNUe YIJe6HuK OIlJl 6Y306 A. n. rYJIJle6,1 30
A. A. rYIlJle6 - MocK6a: AIlbJlHC, 2012,2015.-643c 

' __________2~~~O_n_O_JI_H_I_IT_e_JIhH_a_H_JI_H_T_epL-aTY~pL-a_____________~. ~ 2.1 Yqe6nO-MeTO,ll,HI.JeCKlle, HaYQUhle H3,1l,aHHH 

rOflbOUlmei:1H M. 11. CneljuaJlbNbze cmaJIU : YIJe6HUK OIlJl GY306 / 

1 I M 11. rOIlbOullndfll, c. B. rpWte6, 10. r Bel(Cllep. - j\1ocK6a: 
 22 

I 

H30-GO MHCuC. 1999. -40& 

KOHcmpYKlfuOHlfbLe Mamepua.'lbl : Cnpa601JHUl( / E. H. Ap3aMac06
2 14 

[u Op.]. - MOCl{(Ja: 'lltOC111pOe; 

3 MemaJulOGeOeliue. Cmallb : cnpaGOIJHUK : G2 m. : 6 4 I(H. : nep. c 

HeM. / Cocm. B. Elluxe [u op.]. - MOCI(6a: Mema711ypeUJl, 1995. 
 4 
m.l KIl. 1, 111. 1 1m. 2. 

2.2 nepHO,ll,Hl.leCKlle H3,1l,aHHH 

l\1emaltliOGeOe1fue u mepJVlulJeCl-wJl 06pa60mKa ;WemaltR061 

2 BecmlluK llHHllY. MaUlullocmpoemte, MWnepUaIlOGeOeHUe 
.­

I (/Ju3uKa MemWllW6 U JWemaJUI06eOeHue3 
I 
I MamepuaJloueoeHue4 

5 llepcneKmU6f1bLe MwnepuaIlbl 
.--- .­

6 3a600CKaJl Ila6opamopuJl. j(uazflOcmuKa M,amepUalt06 II 

I I
7 j(ejJopMal{UJl U pa3pYUleHue AtamepuarzOG 

8 Ma111epUaJI06eoeflue HaYIJHWI ::ueKmpOHfWJl 
__-"--_h_t-Ltp_:/,_f,_el_ib'_,C_tl'''''''y_.l'_U__________________--L._6_L_16_H_u---.omelw (H3E) 

2.3 Ho MaTUBHO-TeXHHQeCKHe H3,1l,aHHH 

1 rOCT 1050-88 Tex31fcnepm 

2 rOCT4543-71 

3 rOCT 19282-73 

4 rOCT 5632-72 

2.4 Oq>HlI,UaJIhHhlC H3,1l,aHHH 
----~-----------------------------.-----------
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iKOJIHqCCTBO 

bHOJIHOrpatPHqCCIWC OnHCaHHC lK3CMnJISlpOB B 

Xl! (rwmop, 3Cli'JIW3Ue, 6Ua U3aal1Ufl, MeCmO, l{3aamellbCm60, 6H6J1HOTeKe+KaCpe.n:pe; 
ZOC) U3aaHUJl, KOJlU'IeCm60 CmpaT-IUl1J MCCTOHaXOIl\:,n:CHHC 

• lJICKTjlOHHhlX H3,n:aHHH 

1 2 3 
I 
I 

1 
2 

! 
J 

I 

KOHcmumY~fUJl POCCUUCKOU (/Jeaepal1uu 

Tpya06DtI KoaeKc PoccuucKoii (/JeaepQLfUU 

KOHcy;tbn1QHm[fllJOc 

KOHcyrtbmaT-t [fIllOC 

6.2. TIcPCqCHh pccypCOB IIH{~OpMaUHoHHO-TCJICKOMMYHHKaUHoHHoH CCT.. «MHTCPHCT» 

6.2.1. MHtP0pMaUHoIIHhIC H HHtP0pMaUHoHllo-CnpaBOqHhIC CHCTCMhI 

1. 3lleKmpONJ[((fl 6u6//uomel.:a [fepMcK020 HatJUOHallbHOZO nO;7ume.XlllllfeCK020 
uCCJZea06amellbcKozO YHu6epcumema [3JleKmpOHHbIU pecypc) : [noJ1f/OmeKCmOGaJl 6C13a aaHHblx 
JJZeKmpoH. OOK.! U30aH 6 li30-Ge [fHli[fY} I [fepM. HQLf. uccllea. nOJwmeXH. yl-l-m. HaY'i. 6-1W. 
[fepMb, 2010. - PeJlcu.:1I aocmyna.· h/tp:/le/ib.psr'U.ru, CG060C)l-lbIU 2. 3ai'll. C 'JKpal-la. 

2. 3.'leKmpOHTfO-6u6lLUomeLfflafl cucme;lW li30amellbcm6o «JIaT-IbN [3lleKmpollllbni pecypc} 
: [nOJll-IOmeKCmOGa51 Oa3(1 oaw/blx : 'J/leKmpON. sepcuu Kll., J/cypn no zYJwwlllm 06UlecmG, 
ecmecmG, u meXH. HaYI{(lol1} 13HeKmpoll-6u6.7. cucme.HCI «li30-SCI «JIaHbJ>. - CaflKIn [femep6yp2. 
2010-2016. - PeJlcuJyt oocmyna: hftp:/lelanbook.com, no JP-aopecclJvt KOktnbfOmep cemu [fepM. 
Hal1. UCCJleo. nOJ1UmeXH. yH-ma. 3aZJI. C JKpaHa. 

. 3. ProQuest Dissertations & ThesesGlobal [3JZeKmpoHflblLi pecypc} : [no/l/IOmeKCmOSaJl 
6a3a oaHHblx : ouc. u aUnllO/VtHble pa60mbl Ha UH. Jl3. no GCeM OmpaCllJl.lW 3HaHufl} I ProQuest LLC 
- AnnArbor, 2016. - Pe:JlcuM aocmyna: http://.search.proquest.comlpgdtgloballdisserlations,no/P­
aopecaM KO.lI1nblomep, cemu [fepM IlCllf. ucc.7eo. nom.lmeXfI. yft-ma. 3a2l1. C JKpaT-la. 

4. 3.lleKmpOftHClJl 6u611uomeKa auccepmmfuu prE [311eKmpollllblii pecypc} 
[nolllwmeKCm06aJl 6a3a OaHTlblX JlleKmpOH GepCUU ouc. U asmopeqJ. OUC. no GeeM ompaCHflM 
3HaftUfl} I 3lleKmpOlI. 6-/w OUC. - MOCKGa, 2003-2016. PeJICUM oocmyna: hltp:/ldiss.rsl.ru 
KO;lmbJOmep. cemb HaY'I. 6-KU [fep;H. HaLf. UCC/lea, nOJlumeXft. yft-ma. 3a2Jl. C Jl<PWICI. 

5. CambridgeJournals [Electronicresource JJZeKmpOH :JICypH no ZYMGllum., ecmecms. U 
meXH. HaYKCLM ClH211. 513.} I Un ivers ityq[Cam bridge. - Cambridge .' Cambridge University Press, 
1770-2012. - PeJ1CU:l1 aocmyna: http:l(journals.cambridge.orgl - 3a?Jl. C Jkpal1a. 11. 

6.2.2. OTKPhlThlC HHTCPHCT-PCCypChl 

1. lift(jJopMal1uoHftaJl cucmeAta aocmyna K JJlez::mpOHftblM KamaJl02aM 6u6!1U0I1JeK 
crjJepbl 06pa306amlJl U ItaYl<U (3KECOH) 
2. «Py6pUKOl/)) -9NLIUlOlOneouu 6 UHmepHeme - www.ruhricon.com 

7. OmcaHHc MaTCpHaJIhHO-TCXIIHqCCKOH oa3hl, lIe06xoJ].HMOH ,n:JISl ocym.CCTB.1CHHSl 

oopa30BaTCJlhHOrO npouccca no JJ.HCUHOJIHHC 

7.1. OCHoBHoe Yl.lc6HOC ooopy,n:oBaHlie. Paooqcc MCCTO acnHpaHTa. 

Ta6J1HlJ,a 4 

I 
I 

<l>opMa npnoopcTcHIiSl I 

Nl! HaHMCHOBaHlIC H MapKa 060py,n:oBallHSl KOJI­
BJIa,n:CHHSJ 

( COOCTBCHIIOCTh, HOMcp 
n. (cTcH,n:a, MaKCTa, mlal~aTa, .'laOOpaTopHoc BO, 

n. ooopy,n:oBaHHc) e,n:. 
onepaTHBIIOc ay,n:HToplIH 

I 
ynpaBJICIIHe, apcH,n:a H 

T.nJ I 
1 2 "I 

I 4 5.) 
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I1epCOHaJIhHhIH KOMrrhIOTep Aquarius Pro 

P30 s46 B COCTaBe MNT/C2D 

E8400/2xD 1 024 D II 800/VINT/S 160 

7200/DRW IS B/NIC/no-KM/WVD, 

MOHIITOP LCD 19" ASUS VB191 T, MhIllih 


1621 25 OrrepaTIIBHoe ynpaBJleHHe
Genius NetScroll 110 white, KJIaBliaTypa 

Genius KB06X, HaYIlIHIIKyr+MIIKPO<jJOH 

AP-860; JIOKaJIhHa5! KOMnhIOTepHa5I ceTb 


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


3aKaJIOIIHbIH ,[(lIJIaTOMeTp Linseis L 78 
1 OnepanIBHoe ynpaBJIeHIIe 165a

RITA 

MeTaJIJIOrpa<jJIIIIecKIiH MHKPOCKOl1 1 IOnepaTHBHoe ynpaBJIeHHe ' 1643 10Olympus GX51 


ABTOMaTIIIIeCImH HaCTOJIbHbIH 

:meKTporII'[(paBJIHIIeCKHH npecc ,[(JI5I 


OnepaTHBHOe ynpaBJIeHHe I~4 
rOp5IIIeH 3anpeCCOJ3Im 06Pa3IIOB Cito Press­
10 I 

MHorocpYHKIIIIOHaJIhHhIH HaCTOJIbHhIH 
nOJIlipOBaJIhHhIH CTaHOK CBhICOKOH 

1 OnepaTlIBHOe ynpaBJIe5 HHe. 169CTeneHhIO npeIIlI3IIOHHOro CH5ITII5I 
I MaTepIIaJIa Tegramin-30 

.­
~I-ABTOMaTII3HPosaHHbIH MHKpoTBep,[(oMep 

OnepaTIIBHoe ynpaBJIeHHe I 1631 , ! 	DuraScan70 
MeTaJIJIOrpacpIIIIecKIiH MHKpOCKon C \ 

OnepaTHBHoe ynpaBJIe7 	 1 ____HHe I 1631aBTOMaTH3HpOBaHHhIM CTOJIHKOM EX-61 

I 

I 


8. <l>OH.1l. OlJ,eHOtIHblX Cpe.1l.CTB 

OCBO:...HHe YIIe6Horo MaTepIIaJIa ,[(HCIIHnJIHHbI 3anJIaHHpOBaHO B Tellelme O,[(Horo 
ceMeCTpa. <POPMOH KOHTPOJI5I OCBOeHH5I pe3YJIhTaTOB o6YIIeHH5I no ,[(HCIIHnJIHHe 5IBJI5IeTC5I 3aIIeT, 
npoBo,[(HMhIH CYIIeTOM pe3YJIhTaTOB TeKYlllero KOHTPOJI5I. 

8.1. OnHcaHHe nOKa3aTeJleH H KpHTepHeB OlJ,eHHBaHHn, onHcauue WKaJl 

o IJ,eHHBaHHn. 

KOHTpOJlh KaLleCTBa OCBOeHH5I ,[(HCIIHnJIHHhI BKJlIOIIaeT B ce65I TeKYlllHH KOHTPOJIh 
ycneBaeMocTH H npOMe)KYTOIIHYIO aTTeCTaIIHIO acnIIpaHTOB 

TeKYIlJ,HH I\:OHTPOJlb 

TeKYlllHH KOHTPOJIh ycneBaeMOCTII o6eCneIIyIBaeT OlJ,eHKY OCBOeHH5I ,[(HCIIIInJIHH H 
npOBO,[(IITC)I B cpopMe co6ece'[(oBarum II 3aIUliThI OTIIeTa 0 TBOpqeCKOM 3a,[(aHIIII. 

• Co6eCe.1l.oBaHHe 

)J.JI5I OIIeHKH 3uaHHH acnHpaHTOB npOBO,[(HTC5I co6ece,[(oBaHHe B BH,[(e CrreIIHaJIhHOH 
6ece,[(hI npeno'[(aBaTeJI5I C 06YIIaIOlllIIMC5I Ha TeMhI, CB5I3aHHhle C H3YQaeMOH ,[(HCl\HI1JIHHOH ,[(JI5I 
BhIHCHeml5I 06'heMa 3HaHHH no onpe,[(eJIeHHOMY pa3,[(eJlY, TeMe, np06JIeMe. 

Co6ece,[(oBaHHe Mo)KeT BhII10JIH5IThC5I B IIH,[(HBn,[(YaJIhHOM nOp}l,[(Ke flJIn rpynnoH 
acnHpaHTOB. 

• 3aIlJ,HTa OTIIeTa 0 TBOptIeCKOM 3a.1l.aHHH 
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)J,JUI OUeHKH YMCHHH H BJI3)J.eHHH aCrrHpaHTOB HCrr0J1b3yeTC5I TBOpqeCKOe 3a)J,aHHe, 

HMelOmee HeCTaH.ll.apTHOe perneHi-ie H rr03BOJI5IIOmee HHTerpHpOBaTb 3HaHH5I Pa3J1HqHbIX 

06J1aCTeH, aprYMeHTl1pOnaTb C06CTBeHHYlO TOLIKY 3peHH5I. 

TBOpqeCKHe 3a.ll.aHH5I MoryT BbII10J1H5ITbC5I B I1H.ll.HBH.ll.YMbHOM rrop».ll.Ke Ium rpyrrrroH 

acrrHpaHTOB. 

llpOMCiKYTOIfuaH arrCCTaUUH 

)J;orrYCK K rrpOMe)KYTOLIHOH aTTeCTaUHJ-I ocymeCTBJ15IeTC5I rro pe3YJ1bTaTaM TeKymero 

KOHTPOJI5I. OpOMe)KYTOLItJa5I aTTeCTaUH5I rrpOBO.ll.HTC5I B BH.ll.e 3aqeTa rro .ll.HCUHrrJ1HHe, B yCTHO­

rrHCbMeHHOH cpopMe no 6HJ1eTa!'vI. DHJ1eT CO.ll.ep)KHT TeopeTHLleCKHe BorrpOCbl (TB) H 

rrpaKTHqeCKOe 3a.ll.aHHe (03). 

DHJ1eT cpopMHpyeTC5I TaKHM 06Pa30M, qT06bI B Hero norrMH BorrpOCbI H npaKTHqeCKHe 

3a.ll.aHH5I. TIpHMep 6HJ1eTa rrpe.ll.CTaBJ1eH B rrpHJIQ)KeHHH 1. 
• lliKaJIhI OUCHHBaUHH pe3YJIbTaTOB ofiYIfeHHH npH C,ll.aIfe 3aIfeTa: 

OueHKa pe3YJIbTaTOB 06yqeHH5I rro .ll.HCUHrrJIHHe rrpOBO.ll.HTC5I no 5-6MJ1bHOH CHCTeMe 

OueHHBaHH5I rryreM BbI60pOqHOro KOHTPOJI5I BO BpeM5I 3aLleTa. 

illKaJTbI H KpHTepHH oueHKH pe3YJIbTaTOB 06yqeHH5I rrpH c.ll.aqe 3aqeTa rrpHBe.ll.eHbl B 

Ta6J1.5. 

Ta6JIHua 5 

YpOBeHb 
KpHTepHH oueHHBaHHH IOCBoeHHH 

ACnl1paHT J],OCTaTOqHO CB060,lJ.HO I1cnollb3yeT cpaKTI14eCKI111 MaTepl1all no 3a,lJ,aHHOMY 

Bonpocy, YMeeT onpe,lJ.emlTb npI14I1HHo-Clle,lJ.CTBeHHble CBH311 Co6b1T1111, llOfl14HO 11
3alfmeHo 

fpaMOTHO, C HcnOllb30BaHI1eM npocpeccHoHallbHoM TepMI1HOllOfHI1 o6oCHOBbiBaeT CBOIO 

T04KY 3peHI1H. 
.~ 

ACnl1paHT ,:!.eMOHCTpl1pyeT nOllHoe 	He3HaHI1e MaTepl1alla I1lll1 HallH411e 6eCCI1CTeMHbIX, I
He 

I oTPbIB04HbiX 3HaHI1H, CBH3aHHbiX 	C nOCTaBlleHHblM nepe,U HI1M BonpOCOM, npl1 3TOM He 
3alfmeHO 

opl1eHTl1pyeTcH B npocpeCCHOHallbHOM TepMIUIOllOfl1l1. 

9. 	 MCTO,ll.HIfeCKUe MaTepHaJIhI, onpe,ll.eJIHlOIUUe npOue,ll.YPhl oueHHBaHHH PC3YJIbTaTOB 

ofiY"leHHH no ,ll.HCUHn.aHHC 

3a.ll.aHH5I .ll.J15I TeKymero KOHTPOJI5I H npOBe.ll.eHI15I npOMe)KYTOqHOH aTTeCTaI\HH .ll.OJ1)KHbI 

6bITb HanpaBJ1eHbl Ha OaeHHBaHHe: 

1. YPOBH5I OCBOeHH5I TeOpeTHqeCKHX rrOH5ITHH, HayqHbIX OCHOB npocj}eCCHOmUIbHOH 

.ll.e5ITeJ1bHOCTH; 

2. CTerreHH rOTOBHOCTH acrrHpaHTa rrpHMeH5ITb TeOpeTHqeCKHe 3HaHH5I H npoCi}eCCHOHMbHO 

3HaqHMYlO HHcpopMaUHIo H OueHHBaIme CCPOpMHpoBaHHocTH KorHHTHBHhIX YMeHHH. 

3. rrpHo6p~TeHHblx YMeHHH, rrpoq)eCCHOHMbHO 3HaqHMbIX .ll.JI5I rrpocpeccHoHMbHOH 

.ll.e»TeJ1bHOCTH. 

10. THnOBhle KOHTPOJIbHhlC BonpOChI H 3a,ll.aHHH HJIH HHhle MaTepHaJIbl, Heofixo,ll.HMble 

,ll.JIH ouellKH pe3YJIbTaTOB OCBoellHH ,ll.HCUltllJIHllhI 

TIepeqeHb KOHTPOJ1bHbIX BonpOCOB H 3a)J,aHHH .ll.J15I C.ll.aqH KaH)J,H,ll.aTcKoro 3K3aMeHa rro 

HayqHOH 2.6.1. «MeTMJIOBe.ll.eHHe H TepMHqeCKaH 06pa6oTKa MeTMJIOB H CnJ1aBOB» pa3pa60TaH C 

yqeTOM HayqHblX .ll.OCTH)KeHHH HaYl.IHO-HCCJ1e.ll.OBaTeJ1bCKOH rnKOJ1bI Kacpe.ll.pbI. 

THrroBble TBop'IecIme 3a.ll.aIHI5I: 

1. TIocTpoHTe TepMoKHHeTHqecKYlO .ll.HarpaMMY pacrra.ll.a nepeOXJla)K.ll.eHHOrO 

aycTeHHTa 6eHHHTHoH CTMH THna 22X2r2C2M H rrpOBe.ll.HTe ee aHMH3. 
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2. Ha nOJIyqeHHbIX o6pa3ll,ax IIpoBe,z:U1Te amUIH3 MHKpoCTpyKTyphI IIocne 

OXJImK,UeHH5I C Pa3JIWII:IbIMH CKOPOCT5IMH 6eMHHTHoM CTanH nma 22X2r2C2M H COOTHeCHTe 

IIOJIyqeHHble CTpyKTYPbI C BH,UOM TepMoKHHeTHqeCKOH ,UHarpaMMbI. 

THIIOBble KOHTPOJIbHble 3a,UaHH5I: 

1. ct>a3bI J1aBeca. POJIb COOTHOIIIeHH5I aTOMHbIX Pa,UHYCOB KOMIIOHeHTOB H 

3JIeKTpOHHOH KOHuel-lTpall,HH IIpH 06pa30BaHHH KpHCTanJIHqeCKHX CTpyKTyp (j)a3 J1aBeca. 

CBoHcTBa CPa3 J1aBeca. 

2. YCJIOBH5I 06pa30BaHH5.l TBep,UbIX paCTBopOB Pa3JIHqHbIX THIIOB: BHe,Upemi5I. 

3aMemeHH5I, BbIQHTaHH5I. 

THIIOBble KOHTpOJIbHble 3a,UamI5I ,UJI5I oueHHBaHH51 IIpHo6peTeHHblx YMeHHH H BJIa,UeHHH Ha 

3a'leTe IIO ,UhCUHIIJIHHe: 

1. DpOBeCTI1 aHanH3 IIpe,UJIO:IKeHHOH TepMoKHHeTwleclwH ,UHarpaMMbI 

IIepeOXJIa)l{,UeHHoro aYCTeHHTa. 

2. OIIHcaTb MHKPOCTPYKTypbI Ha IIpe,UJIO:IKeHHbIX MHKpocpoTorpacpH5IX, COOTHeCTH HX 

C IIpe,UJIO:IKeHHOH TepMoKHHeTH'leCKOH ,UHarpaVIMoH. 

DOJIHbIH KOMIIJIeKT BOIIPOCOB H 3a,UaHHH B qlOpMe YTBep)l(,UeHHbIX 6HneTOB xpaHHTC5l Ha 

Kacpe,Upe «MTO». 
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np~InO){{eHHe 1 
I1pHMep mrroBoH (J)QPMbI 3K3aMeHaUHOHHoro 6Hnem 

llporpaMMa 
MenlJInOBe)J,eHHe H TepMH4eCKaSi o6pa6oTKa 

MeTMJlOB H cnnaBOB 

MMHOGPHAYKM POCCMM Ka!Jlcl1.pa
<brAOY BO «TIepMcKliH 113Ul101l3J1bllb1H MeTannoBe)J,eHl1e, TepMl14eCKaSi 11 na3epHaSi 

o6pa6oTKa MeTannOB (MTO)lICCJleAOB3TeJlbCKliH nOJIlITeXlIlIQeCKHH 

YIIHBepClITeT» (TIHMTIY) 


«$a30Bble H CTPYKTypHble rrpeBpameHH}I B CTaJI5IX H CmtaBax» 

EMJIET N!! 1 

1. I1poMe)l(YTOQHOe (6eHHHTHoe) rrpeBpameHHe aycTeHHTa CfwHmpo.flb 3HaHuu) 
2. DpoBecTH aHaJIH3 rrpe,L1)lO)I{eHHOH TepMoKHHeTHQeCKOH )marpaMMbI rrepeOxnmK,L(CHHOrO 

aycTeHHTa (KON>J1POJlb YjHelluu) 
3. CocTaBHTb nJIaH HCcne,L(OBaHH5I ,ll.lUI nocTpOeHH5I TepMoKHHeTHQeCKOH ,L(HarpaMMbI ,nlHI cTaTlH 

20XH3A (KOftmpOJlb YJ11emiu U 6JtaOelluu). 

,L(.T.H., rrpmi)eccop IO.H. CHMOHOB 

__ r. 
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