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1. 06m:HC nOJIO)KCHHH 

Pa60qrur nporpaMMa ,n:HCUHnJIHHbI pa3pa60TaHa Ha OCHOBaHHH CJIe,n:yroIUHX HopMaTHBHbIX 

,n:OKYMeHTOB: 

• 	 ilPHKa3 MHH06pHayKH POCCHH OT 20.1 0.2021 N 951 "06 YTBep)l(,n:eHHH cpe,n:epaJIbHbIX 

rocy,n:apCTBeHHbIX Tpe60BaHHH K C'I'pyKType IIporpaMM IIo,n:rOTOBKH HayqHbIX H HayqHO

IIe,n:arorHqecKHX Ka,n:POB B aCIIHpaHType (a,n:'bH)HKType), YCJIOBH5IM HX peaJIH3aUHH, 

CPOKaM OCBOeHH5I 3THX IIporpaMM C yqeToM Pa3JIHqHbIX CPOPM o6yqeHH5I, 

06pa30BaTeJIbHbIX TeXHOJIOrHH H oco6eHHocTeH OT,n:eJIbHbIX KaTeropHH aCIIHpaHTOB 

(a,n:'bIOHKTOB)" ; 

• 	 ilOCTaHOBJIeHHe ilpaBHTeJIbCTBa pcp OT 30.11.2021 N 2122 
"06 YTBep)I<,lJ;eHHH ilOJIo)KeHH5I 0 IIo,n:rOTOBKe HayqHbIx H HayqHo-IIe,n:arOrHqeCKHX 

Ka,n:POB B aCIIHpaHType (a,n:'bIOHKType)"; 

• 	 CaMOCT05ITeJIbHO YCTaHaBJIHBaeMble 'I'pe60BaHH5I K peaJIH3yeMbIM IIporpaMMaM 

IIo,n:rOTOBKH HayqHbIx H HayqHO-IIe,n:arOrHqeCKHX Ka,n:POB B aCIIHpaHType ilepMcKoro 

HaUHOHaJIbHOrO HCCJIe,n:OBaTeJIbCKOrO IIOJIHTeXHHqeCKOrO YHHBepCHTeTa; 

• 	 Ea30BbIH IIJIaH IIO IIporpaMMe aCIIHpaHTYpbI; 

• 	 ilacIIopT HayqHOH CIIeUHaJIbHOCTH. 

1.1 D:CJIb Ylfc6HOH ,n:HCD;IIUJIHHhI - CPOpMHpoBaHHe KOMIIJIeKCa 3Ham:IH, YMeHHH H HaBbIKOB B 

06JIaCTH COBpeMeHHbIX H IIepCIIeKTHBHbIX TeXHOJIOrHH TepMHqeCKOH H JIa3epHOH o6pa6oTKH. 

1.2 MCCTO Ylfc6HOH ,n:HCQHnJIHHhI B CTPYKTYPC 06pa30BaTCJIbHOH nporpaMMhI 

)J;HCUHIIJIHHa «CoBpeMeHHble H IIepcIIeKTHBHble TeXHOJIOrHH TepMHqeCKOH H JIa3epHOH 

o6pa6oTKH)} 5IBJI5IeTC5I ,n:HCUHIIJIHHOH IIO BbI60py BapHaTHBHoH qaCTH UHKJIa yqe6HOrO IIJIaHa. 

)J;HCUHIIJIHHa HCIIOJIb3yeTC5I IIpH IIo,n:rOTOBKe K c,n:aqe KaH,n:H,n:aTCKoro 3K3aMeHa IIO 

CIIeUHaJIbHOCTH 2.6.1. MeTaJIJIOBe,n:eHHe H TepMHqeCKM o6pa6oTKa MeTaJIJIOB H CIIJIaBOB H 

BbIIIOJIHeHHH HaY'IHo-KBaJIHcpHKaUHoHHoH pa60TbI (,n:HccepTauHH). 

2. IIcpclfcHb nJIaHHpycMhlX PC3YJIbTaTOB 06YlfCHHB no ,n:HCQHIIJIHHC, COOTHCCCHHhlX C 

nJIaHHpycMhlMH pC3yJIbTaTaMH OCBOCHHH 06pa30BaTCJIbHOH IIporpaMMbI 

B pe3YJIbTaTe H3yqemm ,n:HCUHnJIHHbI acmlpaHT ,n:OJIJI<eH ,n:eMOHCTpHpOBaTb CJIe,n:yroll(He 

pe3YJIbTaTbI: 

3HaTb: 

- OCHOBHbIe TeXHOJIorn:qeCKHe rrpoueCCbI TepMHqeCKOH H JIa3epHOH o6pa6oTKH. 

- TeH,n:eHUHH COBpeMeHHbIX POCCHHCKHX H 1.1e)I<,lJ;YHapO,n:HbIX MeTo,n:HK TepMHqeCKOH H 

JIa3epHOH o6pa6oTKH MeTaJIJIOB H CrrJIaBOB, 

CYIUeCTBYIOIl(He H rrepCrreKTHBHbIe MeTO,n:bI HCCJIe,n:OBaHH5I MeTaJIJIOB H CIIJIaBOB. 

YMCTb: 

TeOpeTHqeCKH 060CHOBbIBaTb H orrTHMH3HpOBan TeXHOJIorn:qeCKHe IIpoueCCbI IIOJIyqeHH5I 


H o6pa6oTKH HOBbIX 1:I3,n:eJIHH H3 IIepcrreKTHBHbIX MaTepHaJIOB C yqeTOM rrOCJIe,n:CTBHH .D:JI5I 


06Il(eCTBa, 3KOHOMHKH H 3KOJIOrHH, 


rro,n:6Hpan o60py,n:OBaHHe ,n:JI5I IIpOBe,n:eHH5I 3KCIIepHMeHTOB. 


BJIa,n:CTb: 

HaBbIKaMH HCIIOJIb30BaHH5I TeXHHqeCKHX cpe,n:CTB ,n:JI5I H3MepeHH.SI H KOH'I'pOJI5I 

OCHOBHbIX rrapaMe'I'pOB TeXHOJIOrHqeCKHX rrpoueCCOB, CTpyKTYPbI H CBOHCTB 

MeTaJIJIHqeCKHX MaTepHaJIOB H H3,n:eJIHH H3 HHX. 
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'1 CTpYlnypa yqC6HOH ,I(HCUHfiJIHHbl DO BH,I(aM H ~OpMaM yqC6HOH pa60TbI 

Ta6mIua 1 
06beM H BHnbl yqe6HOH pa60Tbl 

I 

TpY,I(OCMKOCTb, qiBu,I( YQC6HOH pa60TbIIN!! D.D• • 3 ceMecTp 

I 1 Ay.n;IiTOPHRH pa60Ta 


I1paKTH'IeCKHe 3aH5ITH5I (I13) 
 32 
. KOHTpoJIb caMOCT05ITeJIbHOH pa60TbI (KCP) 4 


2 
 CaMOCT05ITeJIbHa5I pa60Ta (CP) 72 

l 
J i 
I

ct>opMa IiTorOBoro KOHTPOJI5I: Co6ece.n;oBaHHe 
I 

4. COnCpmaHHc YQC6HOH ,I(HCUHDJlHHbI 

4.1. CO,I(CpmaHHc pa3nCJlOB H TCM YQC6HOH ,I(UCUHDJlHHbI 


Pa3,I(CJI 1. COBPCMCHHblC H DcpcDcInHBHbIc rCXHOJlOrHH TCPMUQCCKOH 06pa60TI~H. 


(I13 6, CP 18) 
TCMa 1. 06lUaSl xapaKTcpHcTHKa MeTO,I(OB TCPMHQCCKOH 06pa60TKH. 

MecTo TepMHqeCKOH o6pa6oTKH B o61I1eM npm13BOnCTBeHHOM n;HKJIe. KJIaccHclmKan;ml 

BH.I(OB TepMHqeCKOH o6pa6oTKH. 

TCMa 2. OXJla:lK,I(alOlUHe Cpe,I(bI. 

Tpe6oBaHH5I K OXJIa)K,UaIOlIlHM cpenaM, npHMeH5IeMbIM npH TepMHqeCKOH H XHMHKO

TepMHqeCKOH o6pa6oTKe. BH.I(bl OXJIa)l{naIOlIlHX cpen. OXJIa)l{.I(aIOlilHe Cpe.I(bI, He 

H3MeH5IIOillHe arperaTlIOro COCT05IHH5I. OXJI3)K.I(aIOillHe cpenbI, H3MeH5IIOlilHe arperaTHoe 

COCT05IHHe B npon;ecceOXJI3)KneHH5I. 

TCMa ::'. ,IJ.c~opMaUHH ,I(eTaJlCH H 3aroToBoK B npoucccc TepMHQCCKOH 06pa60TKH. 

BH.I(bI BHyTpeHHHX Hanp5I)KeHHH, B03HHKaIOlIlHX B .I(eTaJI5IX H 3arOTOBKax npH 

TepMHqeCKOH o6pa6oTKe. )J.eq)QpMan;H5I .I(eTaJIeH H 3arOTOBOK B npon;ecce TepMHqeCKOH 

o6pa6oTKIi. 

TeMa 4. TeXHOJlOrHH TepMH"lcCKOH o6pa6oTKH npH HarpeBe. 

Oco6eHHocTH TCpMHqeCKOH o6pa6oTKH CTaJIeH npIi 6blCTPOM HarpcBe. TepMH'IeCKa5I 

o6pa6oTKa rrpH 3JIeKTpOKoHTaKTHoM HarpeBe. Oco6eHHocTH TepMHqeCKOH o6pa6oTKH npH 

11H.I(YKn;HOHHOM HarpeBe. TeXHOJIOrIiqeCKHe oco6eHHocTH rroBepxHocTHOH 3aKaJIKH TBq. 

TeXHOJIOfH5I o6beMHo-noBepxHocTHOH 3aKaJIKH TBq. 

Pa3,I(CJI 2. COBPCMCHHblC H ncpcncKTHBHblC TCXHOJlOrHH Jla3CpHOH II XHMHKO

TCPMlI1 1CCKOli o6pa6oTKH. 

(n3 -16, CP-S4) 

TeMa 5, JIa3cpHaH H :mCKTpOHHO-JlYQCBaH TCPMIIQCCKaH o6pa6oTKa 

MCTOqHHKH KOHn;eHTpHpoBaHHoH 3HepfHH. JImepHa5I TepMHlJeCKa5I o6pa6oTKa. 

3JIeKTpOHHO-JIyqeBa5I TepMHQeCKa5I o6pa6oTKa. 

TCMa 6. OC06CUHOCTII HarpCBa MCTaJlJlOB U CnJIaBOB B 06b1KHOBCHHbIX aTMoc~cpax 

PaBHOBeCHe B XIiMHQeCKHX CHCTeMax. KOHcTaHTa paBHOBeCH5I XHMHQeCKHX CHCTeM. 

I1pon;eccbI HarpeBa MeTaJIJIOB H CnJIaBOB B 06bIKHOBeHHbIX aTMoccpepax. OKHCJICHHe npH 

HarpeBe MeTaJIJIOB H CnJIaBOB B aTMOCciJepHOM B03.I(yxe. 06e3yrJIepmKHB3HHe H 

HaYfJIepmI<HBaHHe fIPH HarpeBe MeTaJIJIOB H CfIJIaBOB B aTMoccpepHoM B03.I(yxe Ii .I(PYfHX 

rmOBbIX cpe.I(ax. 

TCMa 7, TepMnQCCKaH H XIIMIIKO-TepMHQCCKaH o6pa6oTKa B KOHTpo.rmpYCMbIX 

aTMoc~epax 

['mOBble Cpe.I(bl nJI5I HarpeBa H nmlJcpY3HoHHoro HaCbIlIleHH51 MeTaJIJIHQeCKHX H3nemrH. 

I1oH5ITHe KOHTpOJIHpyeMbIx aTMoccpep. BH.I(bI KOHTpOJIIipyeMblx aTl\lOcqJep. 
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HayrnepmKHBaHHe B KOHTpOJmpyeMbIx aTMocq)epax. MeTO,L(bI KOHTPOJUI H peryJIHpOSaHH5I 

COCTaBa KOHTponHpyei'vlhIX aTMOC(pep. BbI60p KOI-ITpOJIHpyeMblx aTMOC¢ep. 

TCMa 8. Oco6enHocTH TCpMH~ICCKOH o6pa6oTKH B Bal<:YYMe 

IIpeHMyrn;ecTBa H npHMeHeHHe BaKYYMHoH TepMwIecKoH o6pa6oTKH. Oco6eHHocTH 

HarpeBa MeTannOB B BaKYYMe. OCHoBHbIe npeHMyrn;ecTBa TepMoo6pa6oTKH B BaI(YYMe. 

HayrnepO)l<HBaHHe B BaKYYMe. XHMHKo-TepMHlJeCKa5I o6pa6oTKa B HH3KoTeMoepaTypHoH ona3Me. 

TCMa 9. OCHOBhl H TCXHOJlOnf~ICCKHe oco6eHHOCTII TCPMHqCCKOH o6pa6oTKH 

KPynHora6apuTHhiX 3ar'OTOBOK U H3)lCJlU" 

Oco6eHHocTH CTpyKTYPbI H CBOHCTB KpynHora6apHTHbIX H3,L(enHH. TeonoTexHlFleCI<He 

OCHOBbI HarpeBa H OXna)K,L(eHH5I KpynHora6apHTHbIX H3,L(eJIHH. KHHeTHKa (llmoBbIx 

npeBparn;eHHH H Hanp5I)KeHH5I B nOKOBKax. AHH30TpOnH5I CBOHCTB H ,L(ecpeKTbI B nOKOBKax 

¢noKeHbI B CTan5IX H3arOTOBKax. Cyrn;HocTb npOTHBO(pnOKeHHoH TepMHlJeCKOH 06pa60TKH. 

TeXHOnOfHlJeCKHe oc06eHHocTH TepMHlJeCKOH 06pa60TKH nOKOBOK ,L(nH npOH3BO,L(CTBa 

BanKOB rOpHlJeH ,L(eq}OpMaUHH. TexHonofHH TepMHlJeCKOH 06pa60TKH Bfu1KOB XOSrO,L(HOH 

npoKaTKH. TexHOnOrH}1 TepMHlJeCKOH 06pa60TKH pOTOpOB Typ60reHepaTopOB. TeXHonOfHH 

TepMHlJeCKOH 06pa60TI<H KoneHt.IaTbIX H pacnpe,L(emnenbHbIX BanOB. 

4.2. TIcPCqCHh TCM npaKTUqCCKUX 3aHSlT"" 

Ta6nHua 2 
TeMhI npaKTHlJeCKHX 3aH5ITHH (H3 n HKTa 4.1) 

HaHMeHOBaHHe 	 IIpe,L(cTaBneHHeNQ I 
I HOMep TeMbI HaHMeHOBarme TeMbI< 

In.n. OueHOlJHOrO oueHO'IHoro 
,L(HCIU1I1nHHbI npaKTHlJeCI(OrO 3aHHTH5I 

I Cpe,L(CTBa Cpe;(CTBa 

21 C06eCe,L(OBamle.HCCne,L(OBaHHe CTpyKTYPbI H BonpocbI no 

(i}mOBOrO COCTaBa CTanbHhIX TeMaM I pm,L(enaM 

06pmuoB, nocne 	 6hICTporo H ,L(HCUHfInHHbI. 
I cBepx6hIgporo OXJIa}K,L(eHH}1 

2 4 HCCne,L(OBaHHe CTpyKTyphI H C06eCe,L(OBaHHe. BonpochI no 

<DmoBoro COCTaBa CTanbHhIX TeMaM / pm,L(enaM 

06pmu;oB, nocne 6hlCTporo H ,L(HCUHnnHHhI. 

cBepx6hICTporo HarpeBa. 
.., ~ 

HCCne,L(OBaHHe CTpyKTYPbI H C06ece,L(0BaHHe.I BonpOChI 00-' 
Cpa'30BOrO COCTaBa cnoeB, TeMaM I pm,L(enaM 

nonYlJeHHbIX B pe3ynbTaTe ,L(HCUHTlJIHHhI.
I ! I BaKYYMHOH ueMeI-ITaUHH 

HcCne,L(OBaHHe CTpyKTyphI H4 C06eCe,L(OBaHHe.9 BonpocbI no 

(pmOBOro COCTaBa CTanhHhIX TeMaM I pm,L(enaM 

o6pmuoB, OXna)I(,L(eHHhIX C ,L(HCUHnnHHbI. 

l\mnbIMH CKOPOCT5IMH. 

4.3. llCPCqCHh TCM ,L(JlSI caMOCTOSlTCJlhHO" pa60Tbl acnupaHTOB 

CaMOCT05ITenhHa5I pa60Ta aClmpaHTOB 3aKnl:OlJaeTC.5I B TeOpeTHlJeCKOiVl I13YlJeHHH 

KOHKpeTHhlx BonpOCOB H BhlI10nHeHHH TBOplJeCKHX 3a,L(aHHH. 

Ta6nHua 3 
TeMhI caMOCT05ITenhHhIX 3a,L(aHHH 

NQ HOMep TeMbI I HaHMeHoBaHHe TeMhI HaHMeHoBaHHe IIpe)(cTaBneHHeI 	 In.n. ,L(HCUHnnHHhI CaMOCT05ITenhHOH pa60ThI OueHOlJHOrO oueHot.IHoro 

Cpe,L(CTBa I Cpe,L(CTBaI 
1 CO,L(ep)KaHHe TeMbl 1 I C06eCe,L(OBaHHe I Bonpochl noI 1 

I 	 I TeMaM / pa3,L(enaM 

I TTHCTumnHHhI II 
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2 

1 

2 3 COJ(ep)KaHlle TeMhI 3 ! Co6eceJ(oBaHlle BonpochI no 

TeMaM I pa:3,[(eJIaM 

J(l1CUllnJIllHhI 

3 'i COJ(ep)KaHlle TeMhI 5 Co6eceJ(oBaHHe BonpocbI no 

TeMaM I pa3J(eJIaM 

J(l1CUHIUl11Hhl 

! 

4 

5 
I 

6 

8 

I 

I 
i 
I 

I 

I 

COJ(ep)KaHHe TeMhI 6 

COJ(ep)KaHfle TeMhI 8 

Co6eceJ(oBaHlle 

Co6eceJ(oBaHlle 

BonpocbI no 

TeMaM I pa3J(eJIaM 

J(HCUHU!l11HhI 

Bonpochl no 

TeMaM I pa3J(eJIaM 

J(l1CUHnJIHHhI 
I 
I 

5. MeTO)1.U LleCKue YKa'3aHIUI )1.J1H acnupaHToB no U3Yl.IeHHIO )1.UCUHnJ1HHM 

DPll H3yqeHllH J(I1CUHnJIHHhI «COBPCMCHHblC H ncpcnCKTHBHblC TCXH0J10ruil TCPMll'lCCKOii H 

J1a3CpHOii o6ra6oTKH» aCIIHpaHTaM ueJIeC006pa3HO BhITIOJIH7ITh CJIeJ(YIOIUHe peKOMeHLI,aUIlH: 

1. lf3yqeHHe yqe6nOH J(HCUHnJIHHhI J(OJI)KHO BeCTHCh CHCTeMaTHQeCKH; 

2. IlocJIe H3YQeHH7I KaKOrO-JIH60 pa3)1.eJIa no YQe6HHKY HJIH KOHcneKTHhIM MaTepHaJIaM 


peKoMeHJ(yeTC5l no naM5lTH BocnpoH3BecTH OCHOBHhle TepMHHhI, onpeJ(eJIeHH7I, nOH}lTH5l pa3J(eJIa; 


3. BC5l TeMaTHKa BonpocoB, H3YQaeMhIX caMOCT07lTeJIhHO, 3a,[(aeTC5l npenOJ(aBaTeJIeM. 11M 

)Ke J(aIOTC5l llCTOQHHKll (B nepBylo OQepeJ(h BHOBh H3J(aHHhle B nepll0J(l1QeCKOH HaYQHOH 

JIfnepaType) J(JI7I 60JIee J(eTaJIhHOrO nOHllMaHH7I BonpOCOB, o3BYQeHHhIX na JIeKUHH; 

6. 06pa30BaTeJ1bJ:lhle TCXH0J10HIH, HCn0J1b3YCMhle )1.J1H CPOpMupoBaHHH KOMneTel-IUuu 

6.1. IiH6JIHOTCl.JHbIC OH)1.hl H 6u6J1HOTCl.JHO-Cn 

OJ1Hl.JeCTBO 

EH6J1HOrpacpHl.ICCKOe onHcaHHe 3K3CMnJ1HpOB B 

(aemop, 3a?/W(me, euo U300HLlJl, klecmo, u30ameflbcmeo, 6116JIHOTeKe+Ka(peJ(pe; 

zoo u30aHufl, KO!IUlIeCmeo cmpallwl) MCCTOHaXO:IK)1.CHUC 

i 3J1eKTpOlUIMX H3)1.aHHU 
~~------------------~2-------------------T1~~ 3 

1 OCHoBHaH J1HTcparypa 

E.f(. OzuezmuK. Hoeble MamepuaJlbl U meXlIO/W2UU. YlIe6. noco6ue 
60

IE.f(. OZUeUHUl\.. nepMb. H30-60 nrTY, 2006.- 69 c. 

2 )l.onOJ1H1neJ1bHaH J1JlTeparypa 

2.1 Yl.Je6HO-MeTO)1.Hl.leCKUe, HaYl.JHbIe H3)1.aHHH 

HH .~1umpOXOBlILI. Mamepucm06eoeuue. YlIe6. noco6ue o!m 
6Y30G I HH MumpoxoeulI, C.C lOzau. nepMb. lbo-eo nfTy, 147+3E 
2006.-113 c. 

2.2 flepHOAHl.leCKHe H3)1.aHHSI 

I 
I 

i 

1 

2 

3 

Mema:7J1oeeoeuue u mepMuLlgcKafl o6pa6omKa .HemaJlJ706 

(/)u3uKa Mema!f.!I08 UMemaJ7:7oaeoeuue 

MamepuClJIOeeOeHue 

! 

I 
I 

I 

4 

5 

n epcneKmu6Hbie Jl4amepUallbl 

3a6oDcKafl fla6opamopUfl. f(uazuocmuKa MamepUaJloe 
I 
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___ ____ 

O.TlHqeCTBO 

Iillfi.TlHorp3~HqeCKOe OnHC3HHe 31C3eMnJIHpOB B 

(aeJnop, 3a?/weLle, euo U30aNUfl, Mecmo, U30amellbCJneo, 6H6JU10TeKe+Kacpe.D:pe; 
MeCTOH3XOiK}J,eHHe 

3.lJeKTpOllHblX H3}J,3HHH 

200 U3oaHUfl, 1,'O}lUlleCJneo cmpamnf) 

2: 1 
HaY'I/Wfl 3ReKmpOlmafl Mamepuallo6eoefluehttp'//elibrary.ruI 6 
6u6lluomeKa (H3E) 

L -------~2-.3-H_0-L-PM-3-T-H-B_H-0--T-e-X-H-H-q-e-C-K_H_e_H_3:.....}J,c-3_H_H_H --------- 

I 1 rOCT 12.3.004-75 
'----/-- 

2 rOCTL.__L-____________________________ 

2.4 O(j>Hll.U3JIhHhle H3}J,3HHH 

~____~._ _"____ 

1 I KOHcmum lfWI POCCUUCKOLI C/Jeoe alfuu 	 KOHCYJl b111WI mflllloC 

Tpyooeoti KooeKc POCCUUCKOU C/)eoepalfuu 	 KOHCYJlbll1Wlmflllloc 

6.2. TIepeqeHh pecypcoB HH(j>0PM3ll.HOHHo-Te.rIeKoMMYHHK3ll.HOHHOH ceTU «MHTepHeT}> 

1.3lleKmpofifiafl 6u6lluomeKa flep.HcKo20 HatfuOJWJlbU020 uCCfleOOGameflbCKo20 
nOflUmeXUU lieCK020 Yllucepcumema t3JleKmpOHllbl'Li pecypc] : [noIlHOmegCmOeafl 6(1]a OaHHbix 
::meKmpoIi. OOK., U30ClIl. B 1130-ee 17HHflY] / flepM. Henf. uccfleO. nOflumeXH. YI1-I11. Hay'i. 6-Ka. 
flepMb. 2016. PeJ/Cu,AI oocmyna: http://elib.pstu.ru, CC06001lblLt. - 3a2fl. C 3KpWlCl. 

2.3lleKmp01mo-6u6flUOmelll1afl cucmeMa H30ameflbcm60 «JiaHb» [3llegmpOIiHbnt pecypc] : 

[noflliOmeKcmoeafl 6a3a oaHHblx : 3fleKmpoH. eepcuu KH., J/CYPH. no zYMaHum., 06uJecm6., 
ecmecme. u meXH. uaYIi.·ClJVI] /3lleKmpoH. -6u6.lf. CucmeMa H30-Ga «JiaHb». - CaHKJ11-flemep6ype. 
2010-2016. - PeJ/CWVI oocmyna: hllp://e.lanbook.com. no IP-aopecaM KOMnblomep. Cemu flep.IW. 
lIalf. uccfleO. nOflUmeXH. yll-ma. - 3azJl. C 3Kpalla. 

3. ProQuest Dissertations & Theses Global [3JlegmpOHllblU pecypc] : [no.![JIOmeKCmOGafl 
6a3a OCUiHblX : ouc. U o UnJIOMHble pa60l11bll1a UH. fl3. no cceM ompaCflflM 31WHUfl] / ProQuest LLC 
- Ann Arbor. 2016. -. PeJ/cw'vl oocmyna: htlp://search.proquesl.comlpqdfgloballdisserfafions. no 

IP-aopecClJH KO.IWnblomep. cemu flepM. IWl!. Hccfleo. nOfZUmeXfl. yll-ma. 3ae/l. C 3KpmlCl. 
4.3J1eKmpOllHafl 6u6fluomeKCl OucCepmal!UU prs [3lleKmpoHHblil pecypc] 

[no.rzllomeKcmoeafl 6ma oaHHblx : 3JteKmpoH. GepCl1fl ouc. u acmopeqJ. !Juc. no GCe.Ii ompacllflM 
3JWHUfl] / 3JleKmpo11. 6-1W ouc. - MocKea. 2003-2016. - PeJ/CUM Oocmyna: htfp://diss.rsl.ru, 

KO.IWnbJOmep. cemb Hay'tl1. 6-KU flep.tH. fWl!. uccIleo. nomtmeXI1. yH-ma. 3aeIl. c 3KIJCllta. 
5. Cambridge Journals [Electronic resource : nOIllwmeKcmOBafl 6ma OClllllblX : 3.'1eKmpoll. 

JJCypH. no zYMallum., ecmecmG., u meXH. HaYKaM Ha aHe.rz. fl3.] I University of Cambridge. 
Cambridge Cambridge University Press. 1770-2012. PeJ/CWl oocmyna: 
hllp:lljournals.cambrid,ge.org! 3aell. c 3/(paHa. 11. 

6.2.1. IiIl~OpMaQUOHHhIe H HH(j>0PMall.UOHHO-CnpaBOqHble CHCTeMbi 

1. Hl1qJOpMalfuOHl/Clfl cucme;Ha Tex3Kcnepm: HHmepJ-lem [3/teKmpoIlNhul pecypc]: 
[I1OllHOmeKCmOGafl 6a3a Oal1flblX npaGoGOtI WlrjJOP.'H. : 3C1KoHooam. u HopJl1amuG. 001\., IWM!HeHm., 
J1CypH. u Op.] I KooeKc. - Bepcufl 6.3.2.22. CemeGafl. 50 pa6011ux Mecm. CaHlml-JJemep6ype, 

2009-2013. - peJ/CUM aocmyna: KOMl1blOmep. cemb HaYll. 6-1(21 flepM. lWL!. uCCHeo. nOIlumeXIi. 
yH-ma. - 3azfl. c 3Kpallet. 

6.2.2. IiH~opMall.HoHHhle cnp3Bo"lHble CHCTeMhI 

1. HHrjJopMa'tjuOlll1etfl cucme.Met oocmyna K 'JlleKmp01lf1blM KamaH02aAt 6u6.rzuomel{ cqJepbl 
o6pmOeaHUF. U l1aYKU (3KSCOH). 

2. «Py6pwC01I»-31tL/uKlloneouu (] wlmepHeme www.rubricon.com 

7. 	 OnHcaHHe M3TepHaJIbHO-TeXHUqeCKOH fia3bl, Heofixo}J,HMOH }J,JIH OCYlll.eCTBJIeHHH 

OfiP330B3Te.rlbHoro npOll.eCC3 no }J,HCll.Hn.TIHHe 

7.1. OCHoBHoe yqefiHOe ofiOpY}J,oB3HHe. P3fioqee MeCTO 3cnHp3HT3. 
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Ta6JIHua 4 

I.N 
' . D.D.. 

HalfMeHoBaHue If MapKa 
OfiopYlloBalluH (cTeHlla, 

MaKeTa, DJIaKaTa, 
JIafiOpaTopHoe 

IKI 
ell. 

.1 <l>opMa DpHofipeTeHHH I BJIalleHHH I 
HOMep

(coficTBeHHocTh, oDepaTlfBHoe 
YDpaBJIeHHe, apeHlla H T.D.) 

aYllHTopHH 

i i OfioPYlloBallHe) I 

I 1 i 2 3 4 I 5 

TIepCOHaJIbHblH 
KOMrrblOTep Aquarius Pro 
P30 s46 B COCTaBe 
MNT/C2D E8400/2xD 
I024DlI 800/VINT/S 160 
nOO/DRW/S 
B/NIC/no-KM/WVD, 
MOHHTOP LCD 19" ASUS 

1 VBhIT, 25 OrrepaTHBHoe yrrpaBJIeHHe 162 
Mbillib Geniris NetSci of 1 110 
white, KJIaBHa:rypa Gehius 
KB06X, HaylIlHHKH 
+MHKP0<P0H AP-860; 
JIOKaJIbHaH KOMnblOTepHaH 
ceTb 100ME/ceK (Cisco 
Catalyst 
WS-C2960-48TT -L, 
internet-router Cisco 1 841 

2 
3aKaJI0'1H bl H,ll.11J1aTOMeTp 
Linseis L 78 RITA 1 

I 
OnepaTHBHoe ynpaBJIeHHe 165a 

-, 
.J 

M eTaJlJlO rpacp l111ec KI1 H 
MHKpocKon Olympus GX51 1 OnepaTHBHoe ynpaBJIeHHe 164 

CTepeoMHKpocKon 
Olympus SZX-16 

i 

4 ABTOMaTHQeCKHH 
HaCTOJIbHbIH 

1 OnepaTHBHoe ynpaBJIeHHe 169 

I 3JIeKTpOfHllpaBJIHQeCKH 

MHoro<pYHKUHOHaJIbHbI I 

5 
HnOJIHpOBaJIbHblH 
HaCTOJIbHbIH CTaHOK C 
BbICOKOH: CTeneHblO 

1 OnepaTHBHoe ynpaBJIeHHe 
I 

169 

npeUH3HOHHoro CHHTHH I I 
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6 

HaCTOnbHbIH: CKaHHpYfOll(HH: 
3neKTpOHHbIH: MHKpOCKOn OnepaTl1BHOe ynpaBneHHe 

FEI PHENOM ProX2 
 ~I 

ABToManI3HpoBaHHbIH: 

MHKpOTBep.llOMep 
 OnepaTl1BHOe ynpaBneHHe 


7 
 DuraScan70 ~ 
KOH€}lOKaflbHbIH: na3epHbIH: 

cKaHHPYfOll(HH: 
 OnepaTHBHoe ynpaBneHHe 163 

8 MHKpocKon Lext
OLS4000 


MenUIJIOrpacpHqeCKHH: 

MHKpocKon C 


1 OnepaTHBHoe ynpaBneHHe9 aBToMaTH3HpoBaHHbIM 

CTonHKOM BX-61 


i 	 II 
TBep.llOMep POI<Benna 

2 onepaTHBHoe ynpaBneHHe 164, 1
TK-2M 

6910 

fla6opaTOpHa5I neqb 
1693 OnepaTHBHoe ynpaBneHHe

«HAKAfl» 
11 

i 

I1pH6op .lln5l 

onpe.lleneHH5l 


1 OnepaTHBHoe ynpaBneHHe 165a12 3neMeHTHoro COCTaBa 

MeTa1lflOB H cnnaBOB 
 II 

I PMIMaster-PRO 
ABTOMaTHl-IeCI<HH: 
HaCTOnbHbIH: 

13 3neKTpOrH.llpaBnHqeCKH 
1 OnepaTHBHoe ynpaBneHHe 169

Hnpecc .lln5l rop5IQeH: 

3anpeccoBKH 06pasIJ;OB I 
 I 

, 

163 

8. «)OHJ( On;CHOQHbIX CPCJ(CTB 

OCBoeHHe YQe6HOrO MaTepHana .llHCIJ;HnnHHbI 3annaHHpOBaHO B TeQeHHe O.llHOrO 
ceMeCTpa. <1>OPMOH KOHTPOJI5l OCBOeHH5I pe3YJIbTaTOB o6YQeHH5I no .llHCIJ;Hnmme 5lBJI5leTC5I 
npOMe)KYTOQHa5l arreCTaIJ;H5I B BH.lle 3aQeTa (3 ceMecTp), npOBO.llHMa.H C YQeTOM pe3YJIbTaTOB 
TeKymero KOrlTPOJI5l. 

8.1. 	 OnHc8uHc nOKa3aTC.I]Cn H KPHTCPHCB on;CHHBaHHSI, onHcaHHC lIma.1] 

On;CHHB3HHSI. 

KOHTPOJIb KaQeCTBa OCBOeHH5l .llHCIJ;HnJIHHbI BKJIfOqaeT B ce65l TeKYll(HH KOHTpOJIb 
ycneBaeMocTH H npOMe)KYTOqHYfO arreCTaIJ;HfO acnHpaHTOB 
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TeKYIIJ.HH KOHTPOJIh 

TeKYII(HH KOHTpOJIh ycneBaeMOCTH 06eCnet.IHBaeT OIJ,eHKY OCBOemUI )J.HCIJ,HnJIHH H 

npOBO)J,HTC.H B cpOpMe c06eCe)J,OBaHH.H II 3aII(HThI OTQeTa 0 TBOpqeCKOM 3a)J,aHHll. 

• CoOeCeJ].OBaHHe 
~JI.H OIJ,eHKH 3HaHHH aCnHpaHTOB npOBO)J,HTC.H c06eCe)J,OBaHHe B Bll)J,e CneIJ,llaJIbHOH 

6eCe)J,bI npenO)J,aBaTeJI.H C 06yqalOII(llMC.H Ha TeMbI, CB.H3aHHble C H3yqaeMOH )J,llCIJ,HnJIHHOH )J,JI.H 

BhI.HCHeHH.H 06'heMa 3HaHHH no onpe)J,eJIeHHOMY pa'3)J,eJIY, TeMe, np06JIeMe. 

C06ece)J,OBaHlle Mo)I<eT BhInOJIH.HThC.H B llH)J,llBH)J,Y3..JlhHOM nOp.H)J,Ke HJIH rpynnoH 

acnHpaHTOB. 

• 3aIIJ.HTa OTqeTa 0 TBop".eCKOM 3aJ].aHHH 

~JIH OIJ,eHKH YMCHHH H BJlaJ].eHHH acnHpaHTOB HCnOJIh3yeTcH TBOpqeCI<oe 3a)J,aHHe, 

HMelOII(ee HeCTaH)J,apnlOe pemeHHe H n03BOJIHlOII(ee HHTerpllpOBaTb 3HaHH.H pa3JIHqHhIX 

06JIaCTeH, aprYMeHTHpOBaTb C06CTBeHHYlO TOqKY 3peHHH. 

TBOpqeCKHe 3a)J,aI-IHH MoryT BhInOJIHHThCH B HH)J,HBH)J,YaJIbHOM nopH)J,Ke ylJIll rpynnoH 

acnHpaHTOB. 

npOMe~YTOqfIaH aTTeCTaUHH 

~onYCK K npOMe)KYTOqHOH aTTeCTaIJ,HH oCYII(eCTBJIHeTC.H no pe3YJIhTaTaM TeKymero 

KOHTPOJIH. TIpoMe)J(YTOqHaH aneCTaIJ,H.H npOBO)J,HTCH B BH)J,e 3aqeTa (3 ceMecTp) no )J.HCIJ,HnJIHHe, 

B YCTHo-nHcbMeHHoH {lmpMe no 6HJIeTaM. liHJIeT cO)J,ep)J(HT TeOpeTHqeCKHe BonpOChf (TB) H 

npaKTHqeCKOe 3a)J,aHHC (I13). 

liHJIeT cpopMHpyeTcH TaI<HM 06Pa30M, qT06hl B Hero nOn3..J1H BonpOChI H npaKTHqeCKHe 

3a)J,aHHH. I1pHMep 6HJIeTa npe)J,CTaBJIeH B npHJIo)KeHHH 1. 

• IIlKaJlhl oueHHBaHHH pe3YJlhTaTOB oOY~leHHH npH ClJ.a~le 3aqeTa: 

OueHKa pe3YJIhTaTOB 06yqeHH.H no )J,HCIJ,llnJIHHe npoBo)J,HTC.H no mKaJIe OL{eHHBaHH.H 

«3aQTeHO», «He3aQTeHO» nYTcM BhI60pOQHOrO KOHTPOJIH BO BpeMH 3aQeTa. 

lliKaJIhI H KpHTepHH OL{eHKH pe3YJIhTaTOB 06yQeHHH npll c)J,aQe 3aQeTa npHBc,J;eHhl B Ta6JI. 

5. 
Ta6JIHua 5 

OueHKa KpHTepHH oueHHBaHHH 

ACnl1paHT npOAeMOHCTpl1pOBaJJ C<pOpMl1pOBaHHble H CI1CTeMaTl1yeCKl1e 3HaHI1H npl1 

OTBeTe HH TeOpeTl1yeCKI1M Bonpoc 611JleTa. nOKa3afJ OTJlI1YHble 3HamfSl B paMKax 

YCBoeHlloro yye6HOrO MaTepl1aJJa. OTBeTI1J1 Ha Bce 11J111 60JlbWI1HCTBO AOnOJlHHTeJlbHblX 

BonpOCOB npaBI1J1bHO. 

3a'l.meHO ACnl1paHT npaBI1JlbHO BblflOJlHI1Jl KOHTpOJlbHOe 3aAaHl1e 611JleTa npaBI1JlbHO 11J111 C 

He6oJlbWI1MI1 HeTOYHOCT5IMI1. OOKa3aJl ycnewHoe 11 11J111 conpOBQ)I<JlalOUlHeC)l 

OTAeJlbHblMI1 oll1l16KaMI1 npl1MeHeHl1e HaBhlKOB nOJlyyeHHblX 3HaHI1M H y~lemlii npl1 

peWeHl111 npo<peCCl10HaJlbHblX 3aAa l i B paMl(aX YCBoeHHoro yye6HOrO J\laTepl1aJla. 

OTBeTI1Jl Ha Bce 11J111 60JlbWHHCTBO AOnOJlHI1TeJlbHblX BonpOCOB npaBI1JlbHO. 

OPI1 OTBeTe Ha TeopenFleCKI1M Bonpoc 611J1eTa aCnl1paHT npoAervlOHCTpl1POBaJJ 

<pparMeHTapHble 3HaHHH npl1 OTBeTe Ha TeOpeTl1yeCKI1M Bonpoc 611J1eTa. OPI1 OTBeTax Ha 

AOnOJlHI1TeJlbHble BonpOCbl 6blJlO AonymeHo MHQ)KeCTBO HenpaBI1J1bHblX OTBeTOB. 

OPI1 BbInOJlHeHl111 KOHTpOJlbHOrO 3aAaHI1H 611J1eTa aCnl1paHT npOAervlOHCTPI1POBaJJ 

yaCTI1YHO OCBoeHHoe YMeHue 11 "pHMeHCHUC nOJlyyeHHblX HaBblKOB npH peWeHl111 

npo<peCCl10HaJJbHblX 3aAaLI B paMKax YCBoeHliOro yye6HOrO MaTepHaJJa. [lPI1 OTBeTax Ha 

6blJlO AonymeHo MHQ)l(eCTBO HeTOYHOCTeM. 

9. 	 MeToJ].HqeCKUC MaTepHaJlhl, onpelJ.eJlHIOIIJ.He npoueJ].yphi oueHHBafIHH PC3YJlhTaTOB 

ooyqeHlfH no IJ.HCUUnmme 
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3a)J,aHH.H )])151 TeKymero KOHTpOn.H H npOBe,neHH.H rrpOMe)KYTOqHOH aTTeCTaL\HH ,nOmKHbI 

6bITb Harrpar: ;1eHbI Ha ou,eHHBaHHe: 

1. ypOBH.H OCBOeHH.H TeOpeTHqeCKHX nOHSITHH, HayqHbIX OCHOB rrpocpeCCHOHaJ1bHOll 

,ne.HTenbHOCTH; 

2. CTeneHH rOTOBHOCTH acnHpaHTa npHMeH.HTb TeOpeTHqeCI<He 3HaHH.H H npQ(l}ccCHOHaJ1bHO 

3HaqHMYIO HHcpopMau,Hlo H ou,eHHBaHHe CCPOpMHpoBaHHocTH KOfHHTHBHbIX YMeHHll. 

3. npHo6peTeHHbIx YMeHHll, npoc})eCCHOHaJ1bHO 3HaqHMbIX .un.H npocl)cccHOHaJ1bHOll 

.ue.HTenbHOCTH. 

3a.uaHH.H .uJl.H ou,eHliBaHH.H KOfHHTHBHbIX YMeHHll (3HaHYIH) .uomKHbI 

npe.uycMaTpHBaTbHeo6xo.uHMOCTb npoBe.ueHH.H acnHpaHToM HHTenneKTYaJ1bHbIX ,neHcTBHH: 

no .uHcpcpepeHu,HaU,HH HHcpopMau'HH Ha B3aHM03aBHCHMble qaCTH, BbI.HBneHHIO 

B3aHMOCB.H3ellMe)K,ny HHMH H T.n.; 

no HHTepnpeTau,HH H TBopLleCKOMY YCBoeHHIO HHcpopMau,HH H3 pa3HbIX HCTOLIHHKOB, ee 

CHCTeMHOlO CTpYKTypHpoBaHH.H; 

no KOMnneKCHOMY Hcnonb30BaHHIO HlUenneKTyanbHbIX HHCTpYMeHTOB YQe6HOH .uHCLl,HIUIHHbI 

.un.H pellIeHH.H yqe6HbIX H npaKTHqeCKHX npo6neM. 

DpH COCTaBneHHH 3a)J,aHHll Heo6xo.uHMO HMeTb B BH.uy, qTO OHH .uomKHbI HOCHTb 

npaKTHKo-opHeHTHpoBaHHbIll KOMnneKCHbIll xapaKTep H (POpMHpOBaTb 3aKpenneHHe 

OCBaHBaeMblX KOMneTeHu,Hll. 

10. 	 TlInoBhIe KOHTPOJIhHhle Bonpochl II 3atJ,aHIIH IIJIII IIHhie MaTeplIaJIhI, 

Heo6xotJ,IIMhle )l.JISI ou,eHKII pe3y.rlhTaToB OCBoeHIIH tJ,lIcu,lInJ1HHhI 

DepeqeHb KOHTponbHbIx BonpocoB H 3a)J,aHHll .una c,naqH KaH.uH,naTcKoro 3I<3aMeHa no 

HayqHOll cneu,HanbHOCTH 05.16.09. «MeTannoBe.ueHHe H TepMHqeCKaJI o6pa6oTKa MeTannOB H 

cnnaBOB» pa3pa60TaH C yqeTOM HayqHbIX .uocTmKeHHH HayqHO-Hccne.uoBaTenbcI<oH IlIKonbI 

Kacpe'[{pbI. 

THnoBble TBOpqeCI(lfe 3a,[{aHH.H: 

1. 	 l-ho6pa3HTb Ha O,[{HOM none B COOTBeTCTBYIOmHX Koop,[{HHaTaX pe)KHMbI 

TepMHqeCKOll o6pa6oTKH, COCTO.Hmell H3 3aKanKH H OTnYCKa ,[{n5I HarpeBa B 

B03,[{YIliHOll cpe,[{e H B BaKYYMe. 

2. 	 vb npe.ucTaBneHHoro p.H,[{a (poTorpaclmll MHKpOCTpyKTyp BbI6paTb Te cnyqaH, .una 

KOTOPbIX TepMHqeCKa.H o6pa6oTKa 6blJ1a npoBe,[{eHa B OKHcnHTenbHOH aTMoccpepe 

3. 	 vh npe,[{CTaBneHHOro pa,[{a (I}QTOrpaqmH MHKpoCTpyKTyp BhI6paTb Te cnyqaH, ,nJI.H 

KOTOPhIX TepMHqeCKa.H o6pa6oTKa 6bIJIa npoBe,neHa B BOCCTRHOBHTeJIbHOH 

aTMoccpepe 

4. 	 113 npe'[{cTaBneHHoro pa'[{a cpoTorpacpHll MHKpOCTpyKTyp BbI6paTb Te CJIyqaH, ,[{n.H 

KOTOPbIX 6hIJI npoBe,[{eH cBepx6hlcTPbIll 3JIeKTpOKOHTaKTHbIll HarpeB. 

THnOBble KOHTPOJIbHble 3a,[{mma: 

1. 	 DoacHYITe, KaKoe MeCTO TepMHqeCKa.H o6pa6oTKa 3aHHMaeT B 06II{eM 

npoH3Bo.ucTBeHHoM u,HKne. 

2. 	 PaccKu)KHTe, KaKHe BH,[{bI BHyTpeHHHx Hanpa)l(eHHH, B03HHKaIOT B ,[{eTanax H 

3arOTOBKax npH TepMHLlecKoH o6pa6oTKe. 

3. 	 06'haCHHTe npHHu,HnbI na3epHOH TepMHqeCKOll o6pa6oTKH. 

4. 	 PaccKa)J(lUe npeHMYIIIecTBa BaKYYMHoH TepMHqeCKOH o6pa6oTKH. 

DOJIHbIll KOMnJIeKT BonpocoB H 3a.uaHHH B q}QpMe YTBep)K,[{eHHblx 6HneToB xpaHHTca Ha 

Ka(pe.upe «MTO». 
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IIpl1JIQ)KeHl1e 1 
TIpl1Mep Tl1rrOBOH (POPMbI ::H<3aMeHaU110HHOrO 611JleTa 

MeTaJlJIOBe

TIporpaMMa 
Ll.eHHe H TepMH4eCKa51 

MeTaJlJIOB H C[maBOB 

o6pa6oTKa 

MHHONPHAYKHPOCCHH 
<l>rAOY BO «llepMcKliH HanHoHa.TIbHbIH 

HCCJIe)J.oBaTt''lbCKHH nOJIHTeXHH'IeCKHH 
YHHBepCHTeT» (llHHllY) 

MeTaJlJIOB

,l.I,HcnHnJIliHa 

Ka.peLl.pa 

eLl.eHHe, TepM H4eCKa51 H Jla3epHa>l 

o6pa6oTKa MeTaJlJl0B 

{(COBpeMeHHble 11 rrepCrreKTl1BHhlC TCXHOJIOrl1l1 TepM114eCKOH M JIa3epHOH o6pa6oTKl1 » 

NHJIET N!!l 

1. PaCCKa)Kl1Te, KaKl1e BM)lbl BHYTpeHI1l1X HarrpJDKeHl1H, B03HMKaIOT B )leTaJUIX 11 3arOTOBKax IIpM 

TepMM'IeCKOH: o6pa6oTKe (l{OHmpOffb 31WHUz'1) 

2. Iho6pa311Tb Ha O,ll,HOM nOJIe B cooTBeTcTBYIOiUHX KOOPJlMHaTaX pe)KMMbI TepMYPIecKoH 

o6pa6oTKM, COCTOJlm:eH: 113 3aKaJIKl1 M OTrrYCKa )J.JIJI HarpeBa B B03JlYUJHOH cpeJle M B l3aKYYMe 

(l\'OHmpOJlb YJYteHuii) 
3. .v13 rrpe)lCTaBJIeHHOrO pJl)la <pOTOrpaqmH: Ml1KpOCTPYKTYP BbI6paTb Te ClIY4aM, Jl1I51 KOTOPbIX 

6bIJI rrpOBeJleH cBepx5bICTPbIH 3JIeKTpOKOHTaKTHbIH: HarpeB (KOHmpOllb YJHeHUU u (waoeHuii) 

CMMOHOB lO.H. 

{( ~_~._r. 
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J1ncT perHCTpal~Hn H3MeHeHHH 

N!! 
n.n. 
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1 

COJl.ep:maHHe H3MeHeHltH 

2 

)],aTa, 

HOMep npOTOKOJ1a 

3aCeJl.aHlUI 
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llOJl.mtCh 

3aBeJl.YlOlOero 
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