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1. IIEJIM OCBOEHU S

HCJ'H) OCBOCHHA JUCHUIUIMHBI — IIOATOTOBKA O6yanOHII/IXC$[ B o0iactu MNpUKIAAHBIX TEPMOAUHAMUYCCKUX W KHHCTUYCCKUX
3aKOHOM€pHOCTeI71 Ipru MNPOTCKaHUU OCHOBHBIX MCTAJUTYPIHYCCKUX IIPOLCCCOB, (bOpMI/IpOBaHI/IC y 06yqa}onmxc5{ CIIOCOOHOCTH K
TCPMOANHAMUYCCKOMY U KHHCTUYCCKOMY aHAJIN3y MCTAJLTYPIru4CCKUX MPOLECCOB, C PCHICHUECM KOHKPCTHBIX IMPHUKIIAAHBbIX (I)I/I3I/IKO-
XUMHUYCCKUX 3a1a4, BOSHUKAIOMNX ITPHU pa3pa60T1<e, OCBOCHHH 1 UCIIOJIB30BAHUHN COBPEMCHHBIX MCTAJLTYPIrHICCKUX TEXHOJIOTU
3az[aq1/1 JUCIHUITIAHBI

- HAy4YUTb O6yanOHII/IXC$[ HCIOJIb30BaTh OCHOBHBIE 3aKOHBI M ITOHSTHM (1)H3H‘{€CKOI‘/’I XUMHUHN U TCPMOJAMHAMHKHU JUIA MPHUKITaIHBIX
pacueToB M aHalin3a TCPMOJUHAMHYCCKUX W KHHCTHYCCKUX BBKOHOMepHOCTeﬁ IpOoHeCCOB, MPOTCKAIOIHNUX B MCETAJLTYPIrHICCKUX
CUCTEMAX, pa3pa60TI<e Ha ATOH OCHOBE TEXHOJIOTMYECKHX peKOMeHZ{aHHﬁ, HalpaBJICHHBIX Ha IOBBIIICHHUC 3(1)(1)CI(TI/IBHOCTI/I
IIPOU3BOJACTBA U Ka4YCCTBA NPOAYKIINH

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM NPOI'PAMMBI

Hux (pazpen) OIT: [61.0

2.1 TpeOoBanus K npeaBapuTeIbHON MOATOTOBKE 00y4alOIIerocs:

2.1.1 |3HaHus1, yMeHUs U HaBBIKY, IOJy4EeHHbIE HAa IIpebIAYLIEM YpoBHE oOpazoBanus (BO GakanaBpuar)

2.2 JducuuniauHbl (MOAYJIN) U IPAKTHKM, VISl KOTOPHIX 0CBOEHHE JAHHON AMCHMIUINHBI (MOYJI51) HEOOX0IUMO KaK
npeauecTByoIee:

2.2.1 |CoBpeMeHHbIE TPOOJIEMbl METAJUTYPIHY ¥ MaTEPHUAIOBEICHHSI

2.2.2 |CoBpemeHHast TEOpHUS ¥ TEXHOJOTHsI MPOM3BOJICTBA MOJTYIMPOAYKTA

2.2.3 |CoBpeMeHHas TeOpHsl M TEXHOJIOTHsI BHETIEYHOH 00paObOTKK M Pa3iIMBKH CTAJIH

2.2.4 |IlporpeccuBHbIE TEXHOIOTHH 1 MAaTEPHAJIbI B YEPHON METAJLUTyprHU

2.2.5 |DHepro- u pecypcocOepexeHue B YepHOH METaJUTypriy

2.2.6 |CoBepiieHCTBOBaHHE OOBEKTOB M TEXHOJIOTHMIA MPU IPOU3BOJCTBE CTAIIH

2.2.7 |Ontumusaiys TeXHOJIOTMYECKUX MPOIECCOB MPH MPOM3BOJICTBE CTAJIH

2.2.8 |TexHomoruu mpousBoacTBa "YUCTBIX cTayein"”
p

2.2.9 |IIpoGsieMbl METAJUTYpPIrHYECKOT0 Ka4eCTBa CTaJIN

2.2.10 |CoBpeMeHHBIE TEHICHIIMU Pa3BUTHsI 3JIEKTPOCTAIEIUIABIIBHOTO TPOU3BOICTBA B Poccuu n mupe

2.2.11 |iHHOBAIMHU B 3JICKTPOCTAJICIUIABUIIBHOM MTPOM3BOJICTBE

2.2.12 |Hayano-uccnenoarenbckas padora 1

2.2.13 [Hayano-uccnenosarenbckas padora 2

2.2.14 |HayuHo-uccnenoarenbckas padbora 3

2.2.15 |IToaroToBka K npoleaype 3alluThl U 3alUTa BBIMYCKHOM KBaTH(UKAIIMOHHOMN paboTh

2.2.16 |InHOBaM B NPOU3BOJICTBE METAJUIN30BAHHOIO ChIPbs

2.2.17 | PU3NKO-XMMHUUYECKHE PACYEThl BOCCTAHOBUTEIBHBIX NPOLIECCOB

3. ”HIUKATOPHI ®OPMUPOBAHUS KOMITETEHIIUAN,
COBMEIEHHBIE C PE3YJIbTATAMU OBYYEHMUA 11O JUCHUIIJIMHE

OIIK-1: Cnoco0eH pemiaTh NPOU3BOACTBEHHBIE H (MJIM) UCCIIE0BATEILCKHE 32/1a4 1, HA OCHOBE (DYH/IaMEHTAJIbHBIX 3HAHUIi B
00JIaCTH MeTAJIYPIHH

3HaThb: OIIK-1-31 OcHOBHBIE TEPMOJMHAMUYECKHE M KHHETUUECKUE 3aKOHOMEPHOCTH MPOTEKAHMS SIBJICHUH B Pa3IMYHBIX
MEeTaJTYprHUecKUX Npoleccax C HeIblo PEIICHUs TPOU3BOICTBEHHBIX 3aa4
VYmers: OIIK-1-Y1 Pemate npon3BOICTBEHHBIE U HCCIIEA0BATEIbCKUE 3aJaUl HA OCHOBE (hyHIaMEHTaJIbHBIX 3HAHUH 1O

[pa3TIMYHBIM IPUKJIAJHBIM TEPMOIMHAMUYECKUM U KUHETUYECKUM 3aKOHOMEPHOCTSIM U SIBJICHUSIM IIPOTEKAHUS
[TpoIIeCCOB NMPUMEHUTEIBHO K METAJUTYPTUU

Buaagers: |OIIK-1-B1 HeoOxoanMpIMK HaBBIKaMH MO PELIEHHIO POU3BOJCTBEHHBIX 33144 C [EJIbI0 MOBBIIECHUS () (HEKTUBHOCTH
[IpOTEKaHuUs] OCHOBHBIX METAJUTYPIHIECKUX MPOIIECCOB

OIIK-5: Cnioco0eH onieHUBATH Pe3y/IbTAThl HAYYHO-TEXHMYECKUX Pa3padoToK, HAYYHbIX HCCJIeI0BAHUI U 000CHOBBIBATH
COOCTBEHHBIH BbIOOP, CHCTEMATH3UPYSI U 000011asl JOCTUKEHHSI B OTPACIM METAJUIYPIrHH U CMEKHBIX 00J1aCTsAX

3HaTth: OIIK-5-31 OcHOBHBIE TEHIECHINN HAYYHBIX HCCIEIOBAHUN B 00JIACTH TEPMOAUHAMHUKN M KWHETHKHA METaJUTyPTHYECKUX
[TpoIIecCcOB MPH OCYNIECTBICHUH PAa3IMYHBIX METAJUTYPTHUECKUX IPOLIECCOB
Ymern: OIIK-5-Y1 CucreMaTH3upoBath 1 0000IIaTh HOBBIE PE3YIbTaThl HAYYHBIX HCCIIENOBAaHUN B 00NACTH TEPMOAMHAMUKH U

[KHHCTUKH MCTAJUTYPTHYCCKUX IPOHECCCOB

Buaagers: |OIIK-5-B1 HaBrikamu OIIEHKH pe3yabTaTOB HOBBIX HAYYHO-TEXHUUECKHUX Pa3pabOTOK U HCCIEI0BAHHH C IIENBI0
000CHOBaHHsI COOCTBEHHOI'O BBIOOpPA

YK-1: Cnocoden OCyHIeCTBJIATH Kpl/ITl/I‘leCKl/Iﬁ AHAJIU3 HOBBIX M CJOKHBIX HH/KCHEPHBIX 06’I>QKTOB, MpoLEeCcCoB M CUCTEM B
MEKIUCHUIVIMHAPHOM KOHTEKCTE, npo6.11eMm,1x chyaunﬁ Ha OCHOBE CUCTEMHOI'0 moaxoaa, BLIﬁpaTL U NIPUMEHUTDb HauboJee
noaxoaAsue  akTyaJbHbI€ METOAbI U3 CYHIECTBYIOLIUX AHAJTUTUIECCKUX, BLIYUCIUTE/IBHBIX U JKCIIePUMEHTAJILHBIX M€TO10B
HJIA HOBBIX U HHHOBAIIUOHHBIX METOA0B, BblpaﬁaTl)lBaTl: CTpaTeruto JeHCTBHH

3HaTh: VK-1-31 ®u3nko-XxuMHUYecKre OCHOBBI PEaKIHii TOPEHHS H MX NPHKIATHON XapaKTep IS METaTypTHIeCKIX
[IPOIIECCOB, BIMSHUE PA3INYHBIX SHEPTOTEXHOIOTNUECKUX MTAPAMETPOB Ha MPOTEKAaHHE MPOIEcca TOPEHNUS; XapaKTep
STBITEHIH, TPOTEKAIOIIIX IIPH BOCCTAHOBHUTENBHBIX MPOIECCAaX B METAILTYPTUH; IPOLIECCH U SIBIICHNUS, TIPOUCXOASIINE B
MeTaLTyprIUecKIX paciiaBax Ha OCHOBE OCHOBHBIX TEOPHH O CTPOCHUH M CBOHCTBAX METAJLTYPTHUECKIX PACILIABOB,;
OCHOBHBIE TePMOIMHAMIYECKIE I KHHETHYECKIE OCHOBBI B3aNMOAEIHCTBHS METAJUIMIECKHX H IITAKOBBIX PACIIIABOB C
ra30BOi aTMOC(epOl CTaeIUIaBUIIBHBIX arperaToB

[YK-1-32 OcHOBHBIE TePMOJUHAMIIECKHE W KHHETHIECKHE 3aKOHOMEPHOCTH TIPH IPOTEKAHHN OCHOBHBIX




METayUTyprU4eCKUX MPOIIECCOB HA OCHOBE HUCIIOJIb30BAaHMSI COOTBETCTBYIOINX AHATUTUYECKUX U BBIYMCIUTENBHBIX
(MHHOBAIIMOHHBIX) METOJIOB

YMeTh:

YK-1-V1 XapaKTepI/BOBaTI) 1 aHAJIM3UPOBATh NPUKIAAHBIC OKHMCIUTCIIbHO-BOCCTAHOBUTEIIBHBIC ITPOLIECCHI B
MCTAJLTYPIrUd Ha OCHOBE FJ'Iy6OKI/IX 3HaHUH U NPUMCHHUMOCTH (I)yH,Z[aMeHTaJ'IBHBIX HayK IJ1s1 KOHKPETHOI'O
IMCTAJLTYPIrA4CCKOro mpouecca

[VK-1-Y2 AHaﬂI/I3I/IpOBaTI) Pa3IMYHbIC MCTAJIITYPIUYCCKUEC NPOLECChI HA OCHOBE U3YyUCHUA U IPUMEHUMOCTH 3HaHUHN O
IIPUKJIIAJHBIX TCPMOAMHAMHUYCCKUX U KHHCTHICCKUX 3aKOHOMEPHOCTAX MPOTEKAHUS IMTPOLECCCOB; UCIIOJIb30BATh
(OCHOBHBIC 3aKOHbI (1)1/13qu01<0171 XUMHU U TCIUIOMACCOIIEPCHOCA NI PCIICHUS, BOSHUKAIOMINX B X0A€C PCHICHU A
ITPON3BOJICTBCHHBIX U HCCICAOBATCIILCKUX 3aJa4

Baapern:

'VK-1-B1 HaBsikamu peuieHus NPUKIAAHbIX 3a4a4 10 TEMAaTUKE JUCHHUITIIMHBIL JJI Pa3JIMIHBIX MCTAJUTYPTUICCKHUX
CUCTEM Ha OCHOBC (byHZ[aMeHTaJ'ILHLIX 3HAaHUK 00 0OCOOEHHOCTAX NPOTCKAaHUA PA3JINIHBIX MCTAIITYPrUICCKUX ITPOLECCCOB
[YK-1-B2 Hapbikamu KPUTUYCCKOI'O aHaJIu3a HAKOIUICHHOM I10 TeMaTUKKU JUCIHUIIIMHBI I/IH(l)OpMaHI/II/I Ha OCHOBEC
CUCTCMHOI'O ITOAX0Ja 1 IOJTYYCHHBIX 3HaHUI U yMCHI/Iﬁ

ITK-2: OnpeaejieHue cepbl NPUMEHEHHs Pe3y/1bTATOB HAYYHO-UCCIIe0BATEIbLCKUX U ONBITHO-KOHCTPYKTOPCKHX PagoT

3HaTh: [TK-2-31 OcHOBHBIE cepbl NCIIONB30BAaHNS M IPIMEHNUMOCTH PE3YJIBTATOB IO HCCIETOBAHHUIO TEPMOANHAMHICCKUX
KHHETHYECKUX 3aKOHOMEPHOCTEH MPOTEKAaHMs Pa3IMYHBIX METAJLTYPIHYECKUX ITPOLECCOB C LENTBI0 UX
COBEPIICHCTBOBAHMS
YMmern: [TK-2-Y1 Haxomuts, 0000IIaTh 1 aHATH3UPOBATH HH(POPMAIIHIO, CTABUTE IIEIb U BEIOUPATh MyTH € TOCTHKEHHUS,
0(hOPMIIATH, TIPESACTABIIATH U JOKJIAABIBATh PE3Y/IbTATHI BEITOIHEHHON HAYIHO-UCCIICIOBATEIBCKIX U OIBITHO-
KOHCTPYKTOPCKUX paboT
Baanpers: [[IK-2-B1 HaBpikamu ananmsa u cuHTe3a HH(GOpMaNuy pu padoTe ¢ HayIHO-TEXHHYECKOM JINTEPaTypOi 1
TeXHOJIOTMYECKOI JOKYMCHTAIMEH TIPH TIPOBEICHNH HAYYHO-HCCIICIOBATEINBECKHUX U OIBITHO-KOHCTPYKTOPCKHUX PadoT Mo
TeMAaTHKE JTUCIUTTHHBI
4. CTPYKTYPA U COAEP)KAHUE
Kon HanmenoBaHue pa3/ieioB W TeM /BHA 3aHATHA/ Cemectp|Yacos| Komnerennuu | JInteparypa |[Ipumeuanne
3aHATHS H 1.
pecypchl
Paznen 1. Ilpukiaaanoii xapakrep u pusuko-
XHMHYeCKHe OCHOBBI peakluii ropeHus B
MeTAJUIYPruH.

1.1 TepmoarHaMuka peaxuui rOpeHuUs ra3os. 1 3 OI1K-1-31 J1.1

Kucnoponusiii MOTEHIINAI u OKHCITUTEIIbHO- OI1K-5-31 J13
BOCCTaHOBHTEJIbHBIC CBOICTBA ra3oBoil (a3l ['opeHue YK-1-31 114
BOJIOPOAA M MOHOOKcHaa yriepoaa. KuciopomHeiid YK-2-31 J12.1
MOTEHIIMANl Ta30BbIX cMecei. ['opeHue W KoHBepcus [K-2-31 J123
MeraHa. TepMOJMHAMUKA PEaKLUil TOPEHUS! TBEPAOrO OIlK-1-V1 J12.4
yriepoaa.  [asubpukanus — yriiepoja  JAUOKCHIOM OIIK-5-V1 J2.7
yriepoaa M BOASHBIM MapoM. B3aumopeicTBue OI1K-5-B1 J12.8
yriepona C KHUCIOPOAOM. MexXaHH3MBbl TOMOTEHHBIX VK-1-V1 JI12.10
peakuuit ropenus. llemHoM MexaHM3M TOpEHHS, VK-1-B1
TEIUIOBOe BocIulaMeHeHHe. OCHOBHBIE MOJNOXKEHUS YK-1-32
TEOpUU LEMHBIX peakuui. MexaHu3Mbl TOpeHHs
BOJIOpOZa, MOHOOKCHAA  yIJepoda M MeTaHa.
MexaHu3Mbl ~ TE€TEPOTr€HHBIX  pPEeakUuil  TOpeHUs.
CtpykTypa Trpadura W €ro B3aUMOJCHUCTBHE C
kucnoponoM. Kunernieckue 3aKOHOMEPHOCTH TOPEHUS
TBEPOTO yraepoga U C yderoM  TOp:
BHeHeAn G y3MOHHBIH pexumM,
BHyTpeHHenn( ) y3HOHHBIH pexuM u
BHEITHEKUHETUYECKUH pPEXKUM TOpeHus. BrusHue
pa3nuuHBIX (aKTOPOB Ha XapakTep Mpolecca TOpeHus
KOKCa:  TeMmmeparypa,  Xapakrep  MOBEpXHOCTH,
MOPUCTOCTh, 3EPHUCTOCTh MaTepuaja, mNapameTphl
ra3oBOro IOTOKA. Kunernyeckue ocoOeHHOCTH
B3aMMOJICHCTBHSL TBEPIOrO Yriepoja ¢ ITHOKCHIOM
yIJIepoa U BOASHBIM napoM. /JIex/

1.2 Perienune npukIaaHbIX 3324 10 pa3aeny AUCIUIUTHBI 1 3 OIIK-1-B1 J1.1
«[IpuknagHol Xapakrep U PU3MKO-XUMHUYCCKHE OIlK-5-V1 J1.3
OCHOBBI peaKInii rOpeHus: B MeTasLypruwy. / I1p/ OI1K-5-B1 J2.1

VK-1-V1 122
YK-2-V1 124
IK -2-V1 126
IK -2-B1 2.8
YK-2-Bl
VK-1-V2
YK-1-B2

1.3 VYcBoenne Texymero yaebroro marepuana /Cp/ 1 2 OIIK-1-31 J12
OIIK-5-31 J1.3




VK-1-31 J2.1
VK-2-31 122
IK-2-31 24
YK-1-32 J2.6
J12.8

1.4 INoxroroska n oopmiieHne npakTHIecKkux padot /Cp/ OIIK-5-Y1 J112
YK-1-B1 1.4
IK-2-Y1 J2.1
IK-2-B1 J123
J2.5

J12.7

1.6 IloAroTroBka K HaITMCAHMIO TEOPETUYECKON YaCTH JUIs OI1K-1-31 J1.1

A3 /Cp/ OIIK-5-31 J1.3

YK-1-31 14
VK-2-31 J123
IK-2-31 24
YK-2-Bl J12.8
VK-1-32 J12.10
VK-1-y2 J13.1
VYK-1-B2

Pazpnen 2. IIpukiaaHoii xapakrep siBJeHUil npu

BOCCTAHOBHTEJILHBIX MPOIIECCAX B METALIYPIrUH

2.1 TepmoarHamMuueckue 0Cc00EHHOCTH peaxkui OIIK-1-31 JT1.1
BOCCTaHOBJICHHS OKCHJIOB METaJlIOB: obmas OIIK-5-31 JT1.3
XapaKTePUCTUKA  OKUCIMTENbHO-BOCCTAHOBUTEIBHBIX YK-1-31 J2.1
MIPOLIECCOB, BOCCTAHOBJIEHME OKCHJIOB Ta3aMH U YK-2-31 J122
TBEpIbIM  YIJIEPOIOM, BOCCTAHOBJIEHHE  OKCHJIOB IK-2-31 124
MeTajulaMM ¥ IIpu  0o0pa3oBaHMM  PacTBOPOB. OIIK-1-V1 J12.5
BoccraHoBneHne OKCHOOB  Kele€3a  MOHOOKCHIOM OI1K-1-B1 J12.7
yriepoaa, BOIOPOAOM M C Yy4acTHEM TBEPJOro OIIK-5-V1 J12.9
yrieposaa. Kunernueckue 0COOEHHOCTH OI1K-5-B1 J12.10
BOCCTAHOBJICHHsI OKCHJIOB: MEXaHU3M BOCCTaHOBJIEHUS YK-1-V1
OKCHJIOB METAJIJIOB ra3aMM, THIIbI B3aUMOJCHCTBHUS BOC- VYK-1-B1
CTAHOBHUTENS C OKCHAaMM, MEXaHHU3M BOCCTAHOBJICHUS YK-1-32
OKCHJIOB )KeNe3a, BIMSHHUE MTOPUCTOCTH Ha MPOTEKaHHE
IPOLIECCOB BOCCTaHOBJICHUS, MEXaHU3M
BOCCTaHOBJICHUSI OKCHIOB TBEPABIM YITIEPOAOM (CXEMBI
nporecca). HayrnepoxxuBaHue MeTauia B IpoLecce
BOCCTAHOB-JICHUS TBEPAbIM YIIEPOAOM u
ra3000pa3HbIMH POJIyKTaMH peakuuid./JIex/

2.2 Perienue npukiaaHbIX 3aa4 10 pa3aeny AUCIHUIUTHUHBI OIlK-1-B1 J1.3
«[IpuknagHOW XapakTep SBJICHUH pU OIIK-5-V1 JJ2.1
BOCCTaHOBHUTEJIBHBIX MPOLIECCaX B MeTaLTypruny/ I1p/ OI1K-5-B1 J122

VK-1-V1 124
YVK-2-V1 J2.5
IK -2-V1 J12.7
IK -2-B1
YK-2-Bl
YK-1-V2
YK-1-B2
2.3 YcBoeHnue Tekyiero yueoHoro Mmatepuana /Cp/ OI1K-1-31 J1.3
OIIK-5-31 J2.1
YK-1-31 22
YK-2-31 124
MK-2-31 J2.5
YK-1-32 2.7
J12.9
J12.10
24 IMoxarororka u opopmieHue npakruaeckux pador /Cp/ OIlK-5-V1 J1.3
YK-1-Bl 121
IK-2-V1 122
IK-2-B1 124
J2.5
J12.7

2.5 IloaroroBka kK KOHTPOIBHOMY MEPOIPHATHUIO B PaMKax OIIK-1-31 J113
TEKYLEro KOHTpoIs ycrneBaeMocTd — Pazgen 1 u 2 OIIK-5-31 J2.1
(xoHTpOMBHAS padota) /Cp/ VK-1-31 122

YK-2-31 124
IK-2-31 J25
YK-1-32 J12.7




J12.9

J12.10

2.6 Harmmrcanme u oopmiIeHHEe TEOpETHIECKOH YaCTH IS OIIK-1-B1 J1.1
A3 /Cp/ OIIK-5-Y1 JT13

OIIK-5-B1 J14
VK-1-V1 J2.1
YK-2-V1 J123
IIK -2-V1 24
IIK -2-B1 2.7
VK-1-V2 J12.8
VK-1-B2 JI12.10
JI3.1
Pazpnea 3. IIpukiaaHoii Xxapakrep siBJIeHMIA,
MPONCXOIAIINX B METAUIYPrHYecKHX pPacijiaBax

31 CrpoeHue M CBOWCTBa METAJUTyprMYECKUX MIJIa-KOB: OIIK-1-31 J1.1
KyaccuUKalys NUIAKOB, CTPYKTYpa TBEP-/bIX LIAKOB, OI1K-5-31 JT1.2
JBOMHBIE M TPOWHBIE AMArpaMMBbl IIJIAKOBBIX CHCTEM, VK-1-31 14
OCHOBHBIE CBOMCTBAa JKHMAKHMX IUIAKOB (BSI3KOCTb, VK-2-31 J2.1
3JIEKTPONPOBOJHOCTh,  IIOBEPXHOCTHHIE  CBOMCTBA, ITK-2-31 J122
BCIIEHMBAHHE [IUIAKOB), TEPMOJMHAMUYECKHE TEOPUU O OIIK-1-V1 J123
CTPOEHHH IIUIAKOBBIX pacTBOPOB. CTpOCHUE U CBOMCTBA OIIK-1-B1 J12.4
METAIMYECKUX DPACIUIaBOB: CTPYKTypa U CTpOEHUE OIIK-5-Y1 J12.6
KHUJIKUX METaJuloB (aplpouHas Teopus S1.11. @penkens, OIIK-5-B1 J12.7
TEOpHsl KJIaCTEPOB WIN CUOOTAKCUCOB, MOJIETh HKECTKUX YK-1-V1 J12.9
chep, CBOOOAHOTO o0beMma, VK-1-B1
KBA3UIOMUKPHUCTAJUINUECKAss MoJenb), (U3NUECcKue YK-1-32
CBOMCTBa METAJUIMYECKUX  PpacIUIaBOB  (BSA3KOCTb, YK-1-¥2
IUIOTHOCTb, MOBEPXHOCTHOE HATSDKEHUE). AKTHBHOCTH YK-1-B2
KOMIIOHEHTOB METAJLIMYECKUX PAacIUIaBOB (PacueThl
K03()(DUIIMEHTOB aK-THBHOCTH, CITIOCOOBI BBIPA)KECHHUS
KOHIICHTPALlM PAaCTBOPOB, 3aKOHBI JUIS WJICATBHBIX
pacTBOpOB, pa3zOaBlIeHHbIEC, pealbHble M PErYIApHbIE
PacTBOPEL, HapaMeTphl B3aHMOJIEHCTBUS).

MaccomnepeHoc B paciulaBaXx U €ro 3aKOHOMEPHOCTH
(MonexkynsipHass W KOHBEKTUBHast aAupdy3us, Teopuu
i dy3un B xxuaKoctn)./Jex/

3.2 Perienne npukiaaHbIX 3a1a4 10 pa3aeny AUCIHUIUTHHBI OIlK-1-B1 J13
«[IpuknagHON XapakTep SBICHUMA, MPOUCXOIAIINX B OIIK-5-V1 JT2.1
METaJTypruuecKux pacruiaBaxy/ [Ip/ OI1K-5-B1 J122

VK-1-V1 124

YK-2-V1 25

IK -2-V1 127
IIK -2-B1
YK-2-Bl
YK-1-V2
YK-1-B2

3.3 YcBoenue Tekyiero yueoHoro matepuana /Cp/ OI1K-1-31 J1.1

OIIK-5-31 112

YK-1-31 114

YK-2-31 JI21

IK-2-31 122

YK-1-32 J23

124

2.6

JI27

J129

34 IMoxarororka u opopmieHue nmpakruaeckux pador /Cp/ OIIK-5-V1 J13

YK-1-B1 J21

IK-2-V1 122

IK-2-B1 124

J25

J12.7

3.5 IloaroroBka K KOHTPOJIBHOMY MEPOLPUSITUIO B paMKax OIIK-1-31 J1.1
TEKYLEr0 KOHTPOJIL YCIIEBAEMOCTH — pasgen 3 OIIK-5-31 JT12
(xoHTpOMBHAS padota) /Cp/ VK-1-31 114

YK-2-31 J21
IK-2-31 122
VK-1-32 J23
VK-1-V2 124
VK-1-B2 J2.6

J12.7




J12.9

3.6 IMoaroroBka K BHIMOIHEHHIO pacyerHoi yactu [13 /Cp/ OIIK-1-B1 J1.1

OIIK-5-V1 J13

OIIK-5-B1 J14
VK-1-V1 J2.1
VK-2-V1 J23
IIK -2-V1 24
IIK -2-B1 27
YK-2-Bl1 238
YK-1-V2 J12.10
VK-1-B2 J13.1

Pa3nen 4. TepmoanHaMuKka 1 KHHETHKA
B3aHMOAEHCTBHS METAUTHYECKHUX U IIJIAKOBBIX
paciiaBoB

41 OxucneHne  MeTajula  LUIAKOM  (pacripesesieHue OI1K-1-31 J1.1

KOMIIOHEHTOB ~ MEXJy  ILUIAKOM U METauIoM, OIIK-5-31 JT1.2
OKHCIIMTEJIBHBIE ~ CBOWCTBA  IIUIAKa, HAINpaBICHHE VK-1-31 14
OKUCIUTENBHBIX peakuuii). OxucieHue Merauia ¢ VK-2-31 J2.1
ydacTHeM luaka (MOCTYIUIEHHE KHUCIOpOoAa B MeETalll, IK-2-31 122
KHUHETHKa 00€3yrIepoKUBaHUs, TEPMOANHAMUYECKUE U OIIK-1-V1 124
KMHETMYECKHE 3aKOHOMEPHOCTH OKHUCIIEHHMs MapraHia OIIK-1-B1 J12.6
U KPEMHMS B OKUCIUTEIBHOI Iepuo] IUIaBKH). OIIK-5-Y1 2.7
TepmoanHaMu4yecKue " KHHETHYECKHE OIIK-5-B1 J12.8
3aKOHOMEPHOCTU B3aUMOJIEUCTBUS I'a30B CO IIIAKAMHU. YK-1-V1 J12.9
IIpoueccyl paduHUpOBaHMS MeTalyla OT Cepbl H VK-1-B1
¢dochopa (TepMOAMHAMHYECKHME W  KWHETHYECKHE YK-1-32
OCOOCHHOCTH TIpolecca Jecyibdypalud MeTajuia B
HPHUCYTCTBUHM ¥ OTCYTCTBHHM IIUIaKa, TSPMOJMHAMHKA H
MeXaHu3M  1pouecca  jaedochopanmu  Meraiia).
Packucrnenne ®HUAKOro MeTawia (TepMOANHAMUYECKHUI
aHaJU3  TPOLECCOB  PACKHUCICHUS  MapraHIeMm,
YIIepoaOM TpH OOBIYHOM M TIOHMKEHHOM [JaBIEHUU
(BakyyMe), KOMIUIEKCHOE pacKHCIeHHuEe. MeTombl
Ppackuc-JIeHHs (rmyOunHOE (ocamouHoe) u
T y3noHHOE packucieHue, oOpasoBaHue,
YKPYIHEHHE, PpOCT, BCIUIBIBAHUE HEMETaJUTHYECKUX
BKIt04YeHuit)/JIex/

4.2 Perienne npukiaaHbIX 3a1a4 10 pa3aeny AUCIHUIUTHHBI OIIK-1-B1 J13
«TepMoarHaMuKa ¥ KHHETHKA B3aUMOJICHCTBUS OIIK-5-V1 J12.1
METaJUIMYECKUX M IIIAKOBBIX pacruiaBoBy/ [Ip/ OI1K-5-B1 J122

VK-1-V1 124
YK-2-V1 25
IK -2-V1 127
IIK -2-B1
YK-2-Bl
YK-1-V2
YK-1-B2
4.3 YcBoenue Tekyiero yueoHoro matepuaina /Cp/ OI1K-1-31 J1.1
OIIK-5-31 JT12
YK-1-31 JI21
YK-2-31 122
IK-2-31 124
YK-1-32 J25
2.6
128
J129
J12.10
4.4 IMoxarororka u opopmieHue npakruaeckux pador /Cp/ OIlK-5-V1 J1.3
YK-1-B1 J21
IK-2-V1 122
IK-2-B1 124
J25
J12.7
4.5 Brmonrenne n ohopmirerne pacaerrnoit gactu 113 /Cp/ OIIK-1-31 J1.1
OIIK-5-31 J13
VK-1-31 114
YK-2-31 J21
IK-2-31 J23
VK-1-V2 124
VK-1-B2 27

J12.8




J12.10

JI13.1
Pazpnen 5. OcHOBBI B3aMMOIEHCTBHSA KUIKOT0
MeTaJuIa ¢ ra3oBoii arMocdepoii cTajienaBUuJIbHbIX
arperaTos
5.1 TepmoguHaMU4YeCcKME W KHHETHYECKHE  3aKOHO- 2 OIIK-1-31 J1.1
MEPHOCTH MPOLIECCOB PACTBOPEHUS M B3aMMOJCHCTBUS OIIK-5-31 J1.2
BOZOPOJA, a30Ta M KUCIOPOAA C XKHUI-KUM PAcCIUIaBOM VK-1-31 J2.1
Ha OCHOBE jKe€je3a. YIaJleHHE PAacTBOPEHHBIX a30Ta, YK-2-31 J122
BOAOPOAA M KHCIOpOJA M3 MKHUAKOrO paciilaBa Ha IK-2-31 2.4
OocHOBe xene3a. lIpomeccel ucmapeHHs U3 KUAKUX OIIK-1-V1 JI25
CILJIaBOB. Juctunsanust u PEKTHOUKALIHS. OIIK-1-B1 126
Tepmonnnamuka ucnaperus./JIex/ OIIK-5-B1 J12.8
YK-1-B1 J12.9
VK-1-32 JI12.10
5.2 Pemienne npuknagHeIx 3a4ad M0 pa3leny JUCHUILUIMHBI 3 OIIK-1-B1 J1.3
«OCHOBBI  B3aMIMOJICHCTBHUSI KHUJIKOrO MeTajula ¢ OIIK-5-V1 JI12.1
ra3oBoil aTMocepoil CTaJerIaBUIbHBIX arperaTtoBy/ OIIK-5-B1 J122
Ip/ VK-1-V1 124
YK-2-V1 J2.5
IK -2-V1 2.7
IK -2-B1
YK-2-Bl
5.3 YcBoenue Tekyero yueoHoro matepuana /Cp/ 2 OI1K-1-31 J1.1
OIIK-5-31 JT1.2
YK-1-31 J2.1
VK-2-31 122
ITK-2-31 124
J12.5
J12.6
J12.8
J12.9
J12.10
54 Ioxroroeka u opopmieHue npakruaeckux pador /Cp/ 2 OIIK-5-V1 J13
YK-1-B1 J2.1
IK-2-V1 122
[K-2-B1 124
YK-1-32 J2.5
J12.7
5.5 IToaroroBka Kk KOHTPOJIBHOMY MEPOIPHUSITHIO B paMKax 2 OIlK-1-31 J11.1
TEKYIIEr0 KOHTPOJS YCIEeBaeMOCTH — pazaen 4 u 5 OI1K-5-31 JT1.2
(xoHTpOJNBHAS paboTa) /Cp/ VK-1-31 JJ2.1
YK-2-31 122
IK-2-31 124
YK-1-32 J2.5
J12.6
2.8
J12.9
J12.10
5.6 3ammra 3 /Cp/ 2 OIIK-1-V1 J1.1
OIIK-1-B1 JT13
OIIK-5-V1 14
OIIK-5-B1 J2.1
YK-1-31 J123
YK-2-31 124
YK-2-V1 2.7
MK-2-31 2.8
IK -2-V1 J12.10
YK-1-32 J13.1
YK-1-¥2
YK-1-B2
Yacel Ha KOHTPOJIbL /KoHTpOIB/ 36 OIIK-1-31 J1.1
OIIK-1-V1 JT1.2
OIIK-1-B1 113
OIIK-5-31 1.4
OIIK-5-V1 J2.1
OIIK-5-B1 122
VK-1-31 J123
YK-1-V1 124
YK-1-B1 J2.5
VK-2-31 J12.6




VK-2-V1 127
VK-2-B1 128
IK-2-31 J129
IK-2-V1 J12.10
I1K-2-B1
VK-1-32
VK-1-V2
VK-1-B2

5. ®OHJI OHEHOYHbBIX MATEPHUAJIOB

5.1. Bonnpocsl A1 caMOCTOSITEJIbHON MOATOTOBKH K IK3aMeHY (3a4eTy ¢ OLeHKOil)

Paznea 1. IIpukiaanoii xapakrep H (PM3HKO-XHMUYECKHe OCHOBbI PeaKLMii TOPeHNs1 B MeTALIyprHl

1 IlpuxnmanHolf XapakTep peakIMM TOPEHHS BOXOPOAA UL METAJUIYPrHYeCKHX IporeccoB. KOHCTaHTa paBHOBECHS PEaKIHUH.
BimsiHME SHEProTeXHONOrHYecKnX (aKTOPOB Ha CMEIICHUS PABHOBECHS PEaKIMH. VI3MEHEHHe KOHCTAHTHI PaBHOBECHS M YHEPTUH
I'n66ca B 3aBUCHMOCTH OT U3MEHEHUs TeMiepaTypsl npouecca (OIIK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1
OIIK-5-B1VYK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 IIK -2-V1 IIK -2-B1 YK-1-32 VK-1-V2 VK-1-B2)

2 IpuxiiagHoil XapakTep peakly ropeHust MoHookcuaa yriaeposa (CO) it Metaypruueckux npoueccoB. KoHcTaHTa paBHOBECHUS
peakiuy. BiansHue SHEProTeXHOIOrHIECKNX (pakTOPOB Ha CMEIICHHUS PaBHOBECHS peakiy. V3MeHeHne KOHCTaHThl PAaBHOBECHS 1
sHepruu ['nb6ca B 3aBHCHMOCTH OT M3MeHeHHs TemiepaTyps nporecca (OITK-1-31 OITK-1-Y1 OITK-1-B10IIK-5-31 OTIK-5-V1
OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 IIK -2-V1 IIK -2-B1 YK-1-32 VK-1-V2 VK-1-B2)

3 BoccraHOBHTENEHAS CIIOCOOHOCTE BOJIOPOJIa M MOHOOKCH/IA YTIIepo/ia IIPH BEICOKMX TeMmepaTypax. [IpukiamHol xapakrep
peakIuii T MeTaJUTyprHYecKHX MporeccoB. M3MeHenne sHeprun [ 160ca XMMHYECKHUX PeaKIMii B 3aBUCHMOCTH OT H3MCHEHUS
temnepaTypsl (OITK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1VK-1-B1VK-2-31 YK-2-V1
VK-2-B1 IIK-2-31 TIK -2-¥Y1 IIK -2-B1 YK-1-32 VK-1-¥2 YK-1-B2)

4 TpuKiTaAHOM XapaKTep peaKliy BOJSTHOIO ra3a JUls MeTaJUIyprHYecKiX nporneccoB. KoHCTaHTa paBHOBeCHs peakiuu. BiusHue
9HEPrOTEXHOIOTHYECKHX (PaKTOPOB Ha CMEICHHS PABHOBECHS PeaKiiu. MI3MeHeHIe KOHCTaHThI paBHOBECHs M SHepruu [ nboca B
3aBHCUMOCTH OT M3MeHeHus Temriiepatypsl nporecca (OITK-1-31 OTIK-1-Y1 OIIK-1-B10ITK-5-31 OTIK-5-Y1 OIIK-5-B1YK-1-31
VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 TIK-2-31 [IK -2-V1 IIK -2-B1 YK-1-32 VK-1-¥Y2 VK-1-B2)

5 Kucnopoanslii noreHman. OKHCIUTEBHBINA U BOCCTAHOBUTEIIBHBIN XapaKTep ra3oBbIX aTMOC(ep B METATYPTHYECKIX arperarax.
TepMoAMHAMUKA CIOKHBIX Ta30BBIX atMocep Meraurypruueckux arperaros (OITK-1-31 OINK-1-Y1 OINK-1-B10IIK-5-31
OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1VK-2-31 YK-2-Y1 YK-2-BI I1K-2-31 [IK -2-V1 IIK -2-B1 VK-1-32 VK-1-Y2
VK-1-B2)

6 IlpuknagHoN XapakTep peakiuy ropeHHs ¥ KOHBEPCHH METaHa Ul MeTaIypruuecKux mpoueccos. KoHcTaHTa paBHOBeCHS
peakuuy. BiausHue 3HeproreXHoIornyeckux (akTopoB HAa CMEILECHHUS] PABHOBECHS peakLUU. MI3MeHeHne KOHCTaHThl PaBHOBECHS
peaxkiuy B 3aBUCUMOCTH OT H3MEHEHHS TeMITepaTyphl npouecca. [Iporece yckopeHus kKoHBepcuu npupoaHoro raza (OITK-1-31
OIIK-1-V1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VYK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 IIK -2-V1
IIK -2-B1 YK-1-32 VK-1-¥2 YK-1-B2)

7 IlpuknanHoi XxapakTep peakuy pa3ioXKeHUsI MeTaHa JJisl MeTaJTyprudeckux mporeccoB. KoHcTaHTa paBHOBECHSI PEAKIIH.
V3MeHeHne KOHCTaHThl PABHOBECHS PEAKI[MM B 3aBUCHMMOCTH OT M3MeHeHus TeMieparypsl mporecca (OITK-1-31 OIK-1-Y1 OITK-
1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1YK-2-31 VK-2-V1 YK-2-B1 I1K-2-31 [IK -2-V1 IIK -2-B1 VK-
1-32 YK-1-Y2 YK-1-B2)

8 IpukiagHOM XapakTep peakiyu ra3udukanuy yriepoaa JMOKCHIOM yriIepoaa sl MeTaJUTyprudeckux mpoieccoB. Koncranra
PEaKIiH, BIHSHHE SHEPTOTEXHOIOTHYECKUX (PaKTOPOB Ha HampasieHne xumudeckoi peakin (OTIK-1-31 OTIK-1-Y1 OTIK-1-
B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VYK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 T[IK-2-¥1 IIK -2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

9 IpukiagHOM XapaKTep peakiuy ra3u(UKay yriieposia BOISHBIM MapoM JUIs METATypriueckux mnpoieccoB. Koncranra
PeaKInH, BIMSHIE SHEPTOTEXHOMIOTHYECKUX (PAaKTOPOB Ha HampasieHue xuMmuaeckoi peakiuu (OITK-1-31 OITK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1YK-2-31 VK-2-V1 YK-2-B1 [1K-2-31 T[IK -2-V1 [IK -2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

10 [IpuxmagHO# XapakTep peakiiy MOJHOTO W HEMOJIHOT0 TOPEHHS YIJIepoia sl MeTaJuTyprudeckux npomeccoB. Koncranra
PEaKIiH, BIMSHIE SHEPTOTEXHOMOTMYECKHX (PaKTOPOB Ha HampaBieHue xuMmuaeckoi peakiuu (OITK-1-31 OITK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1YK-2-31 VK-2-V1 YK-2-B1 [1K-2-31 T[IK -2-V1 [IK -2-B1 YK-1-32
VK-1-¥2 YVK-1-B2)

11 Hennoit MexaHWU3M peaKiuii TOMOT€HHOr0 TOpeHHs. TermoBoe BoCIIaMeHEHHe. XapaKTepUCTUKA OCHOBHBIX MOJIOKEHUH Teoprn
IIEMHBIX peaknnii. MexaHn3M ropeHus BoIopoa, MOHOOKcHa yriepoma u Merana (OITK-1-31 OTIK-1-Y1 OIIK-1-B10OIIK-5-31
OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1VK-2-31 YK-2-V1 YK-2-BI1 [1K-2-31 [IK -2-V1 IIK -2-B1 YK-1-32 VK-1-¥2
VK-1-B2)

Pa3nen 2. TIpukiiagHoii XapaKkrep sIBJICHHi PH BOCCTAHOBUTEILHBIX MPOLECCAX B METAJLTYPTrUd

1 O6mrast XapaKTepHUCTHKA OKHCITHTEIBHO-BOCCTAHOBUTENBHBIX MPOIIECCOB B MEeTALTYprun. Knaccudukamnust OKCHIOB IO
BOCCTAaHOBHMOCTH. XapaKTePHUCTHKA OCHOBHBIX BOCCTAHOBHUTENEH NPIMEHAEMBIX B METAILTYPTHH. Y TIICTEPMUICCKUN 1
MeTamoTepmudecknii nporecc BoccraHosneHus (OIIK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-
1-V1YK-1-B1

VK-2-31 YK-2-V1 VK-2-B1 [1K-2-31 TIK -2-Y1 IIK -2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

2 BoccTaHOBIICHHE METAIIOB M3 OKCHIOB TIPH HCIOIB30BaHUH ra3000pa3HbIx BoccTanouTenei (CO u Hy). PaBHOBecHOE cocTosiHME
cucteMsl Me — CO — CO, — Me. TepMmoauHaMudeckre 0COOEHHOCTH PEaKIUi PpH M3MEHEHIH SHEPrOTEXHOIOTMIECKUX TOKa3aTenei
nporecca (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1
VK-2-B1 I1K-2-31 TIK -2-V1 IIK -2-B1 YK-1-32 VK-1-Y2 VK-1-B2)




3 TepMoarHaMIYIeCKHE OCOOEHHOCTH BOCCTAaHOBIEHHS OKCHJIOB TBEPIBIM yriieponoM. KoHcTaHTa paBHOBECHS PEaKIHii IPsSMOro
BOCCTAHOBJICHHsI. Y CJIOBHSI BOCCTAHOBJICHHS IPH M3MeHeHnH Temreparypsl mponecca (OI1K-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31
OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-YV1VK-1-B1VYK-2-31 YK-2-V1 YK-2-BI1 I1K-2-31 [IK -2-V1 IIK-2-B1 YK-1-32 YK-1-¥2
VK-1-B2)

4 TepMOIMHAMHYECKHE OCOOCHHOCTH BOCCTAHOBIICHHS JKeJIe3a U3 OKCUIOB MOHOOKcH oM yritepoaa (CO) u Bomopomom (Hy).
Buusinne da3oBbIx npeBpalieHuil Ha paBHoBecue peakiun Bocctanoienus (OI1K-1-31 OITK-1-V1 OIIK-1-B10OI1K-5-31 OIIK-5-
V1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1YK-2-31 VK-2-V1 VK-2-B1 TIK-2-31 1K -2-V1 [1K-2-B1 YK-1-32 YK-1-V2 VK-1-B2)
5 TepMoarHaMIYECKHe 0COOEHHOCTH BOCCTAHOBIICHHMS XKee3a U3 OKCHJIOB C ydacTHeM TBEpAOro yriepona. TemmepaTtypa Hadana
MPSIMOrO BOCCTAHOBJICHUSI, M3MCHCHHE €€ 3HAUCHHS B 3aBUCHMOCTH OT SHEprotrexHojornyeckux mapamerpos (OITK-1-31 OIIK-1-V1
OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1YK-1-B1YK-2-31 VK-2-Y1 YK-2-B1 TIK-2-31 IIK -2-¥Y1 IIK -2-B1
VK-1-32 YK-1-¥2 VK-1-B2)

6 MexaHu3M U NPUKIAJHON XapaKTep peakLuil BOCCTAHOBJIEHUS OKCHJOB MeTaslIoB razamu. Cranuu npouecca. THIibl
B3anMoJieiicTBHs BoccTaHoBuTels ¢ okcumamu (OTIK-1-31 OIIK-1-Y1 OINIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-
v1

VK-1-B1YK-2-31 VK-2-V1 VK-2-B1 IIK-2-31 [IK -2-¥1 TIK -2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

7 IlpukasHON XxapakTep BOCCTAHOBJIEHUSI OKCHJIOB JKeJle3a Il MeTaJlllypru4eckux arperaton. [Ipouecc BOocCTaHOBIEHUS OKCHUIA
xKere3a BogopooM. BiusiHre nopucrocty Ha npotekanue npoueccoB BocctanopneHus (OITK-1-31 OTIK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1VK-2-31 YK-2-V1 YK-2-BI1 I1K-2-31 TIK -2-V1 1K -2-B1 VK-1-32
VK-1-¥2 VK-1-B2)

8 IlpukiagHol XapakTep, MEXaHU3M U KUHETUYECKHUE 3aKOHOMEPHOCTH MPOLIECCa BOCCTAHOBJIEHHS OKCUJIOB TBEP/IBIM YIJIEPOIOM.
BosmoskHbIe cxemsl Tiporiecca Boccranoniienus (OITK-1-31 OINK-1-Y1 OINK-1-B10I1K-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 YK-1-
V1VK-1-B1YK-2-31 YK-2-Y1 YK-2-B1 I1IK-2-31 TIK -2-V1 IIK -2-B1 YK-1-32 YK-1-V2 VK-1-B2)

9 Ponb nuddy3noHHBIX IPOLIECCOB MIPU BOCCTAHOBJICHUHN METAJLIIOB U3 OKCHI0B. Onpernenenue ckopoctu quddy3uu rasa —
BOCCTaHOBHTEIIS B TOpaxX OKCUAA. BimstHue TeMepaTypsl Ha CKOPOCTH AUG(Y3HOHHOTO M XMMHYECKOro 3BeHa Iporiecca
Boccranosienus (OITK-1-31 OINK-1-Y1 OIIK-1-B10IIK-5-31 OITK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VYK-1-B1VK-2-31 YK-2-V1
VK-2-B1

IK-2-31 1IK-2-V1 [IK-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

10 ITopucTocTh BOocCTaHABIUBAEMBIX OKCHIIOB METAIIJIOB, €€ BIMSHHUE Ha IIPOLIECChl BOCCTAHOBIICHHS. BilnsHNE MOPUCTOCTH KYCKOB
OKCHUJI0B Ha CKOPOCTh U IOJTHOTY BOCCTaHOBJIEHHS. B3alMOCBSI3b MOPUCTOCTH KYCKOB OKCUIOB C TEMIIEPATYpOil BOCCTAHOBIIEHUS
(OIIK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1YK-1-31 YK-1-V1VYK-1-B1YK-2-31 YK-2-V1 VK-2-BI IIK-2-
31 [IK-2-Y1 IIK-2-B1 YK-1-32 VK-1-V2 YK-1-B2)

11 MexaHn3M BOCCTaHOBJIEHUSI OKCHJIOB TBEPABIM yrieponoM. BozMokHbIe cxeMbl Iiporiecca. Pojib KOHTaKTHI TBEPOTO Yriieposa ¢
OKCHIIOM B Iipoliecce npsimoro Boccranosienus (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31
VK-1-V1VK-1-B1YK-2-31 VK-2-Y1 YK-2-B1 TIK-2-31 1K -2-V1 IIK -2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

12 JIumutupyroiiee 3BeHO Mpoliecca B JBYXCTYIIEHUYATON CXeMe yriIeTePMUYECKOr0 BOCCTAaHOBJICHHUS. BIMsIHHE TEXHOIOTHYECKUX
(baKkTOpOB Ha yBEIMYEHHE CKOPOCTH JIMMUTHPYIOLIET0 3BeHa nporiecca Boccranosienus (OIIK-1-31 OTIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1YK-2-31 VK-2-V1 YK-2-Bl [1K-2-31 TIK-2-V1 IIK-2-B1 YK-1-32
VK-1-V2 YK-1-B2)

13 TIpuknagHoii XapakTep sIBICHUS HAYIJIEPOXKUBAHUS METAIUIOB B METAILTYpruu. IIponecc Hayriepo>KuBaHuUs HOBEPXHOCTHBIX
cioeB MeTasuia. CxeMbl HayTIepOKUBaHus. 3aBUCHMOCTh PABHOBECHOT'O COCTaBa Ia30BOi (a3l M aKTUBHOCTH YIJIEpOJa B MeTajlie
OT TeMIepaTypsl B 1ByxdasHoit obmactu (peppur u rementur) (OITK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-
B1VK-1-31 YK-1-V1VYK-1-B1YK-2-31 YK-2-V1 VK-2-Bl IIK-2-31 [1K-2-¥Y1 IIK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

Pa3znean 3. IIpukiiagHoii Xapakrep siBJIEHHil, IPOHCXOASAIIUX B METAJLUIYPrHYECKHX PACIIaBax

1 Knaccuduxanyst MeTaJurypruueckux miakoB. CTpyKTypa TBEpABIX IUTAKOB. XapaKTEPUCTUKH METATYPTUUECKHUX [IJTAKOB.
TUTHYHbBIE COCTAaBBI METAJUTYPIHIECKUX IIUTAKOB JUTS PAa3IMYHBIX IIaBWiIbHBIX arperato (OITK-1-31 OTIK-1-Y1 OIIK-1-B10OIIK-5-
31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [IK-2-31 I[IK-2-Y1 IIK-2-B1 YK-1-32 VK-1-¥2
VK-1-B2)

2 JIBoliHbBIC TUArPaMMbl COCTOSIHUS IIIJIAKOBBIX CUCTEM. XapaKTepPUCTHUKH OCHOBHBIX oOnacTeld Ha mpumepe cuctembl CaO — SiO;.
TpoiiHblie THarpaMMBbl, IIPUHIAIBI KX TIOCTpoeHus. IIpaBriio peruara s Tpoiusix auarpamm (OITK-1-31 OIIK-1-Y1 OTIK-1-
B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 T[IK-2-V1 [1K-2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

3 OcHOBHBIE CBOMCTBA KHUIKUX CTAJCIUIABIIBHBIX IJIAKOB. BIMSAHIE CBOWCTB KHUIKHUX IIJIAKOB IS MPOTEKaHNE (HPUIUKO —
XAMHYECKUX SIBICHUH B CTAJEIUIaBUIILHOM MIPOU3BOJICTBE. SIBICHIE BCIICHUBAHUS CTAJICTUIABMIIBHBIX IJIAKOB M €T0 MIPaKTHYecKast
3HAYAMOCTB IS CTaeIuIaBUIbHbIX mporeccoB (OTTK-1-31 OTIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31
VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 TIK-2-31 [1K-2-¥1 TIK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

4 O6uIme cBeeHus O CTPOSHHH ITAKOBBIX PaCcTBOPOB. MoNeKyIsipHast TEOpHsI CTPOSHHUS, OCHOBHBIE JOCTOMHCTBA M HEZIOCTATKH.
Wonnas Teopus cTpoeHns mutakoBbix pactBopos. (OIMTK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-
1-V1VK-1-B1VYK-2-31 YK-2-Y1 YK-2-B1 I1IK-2-31 TIK-2-V1 [1K-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

5Teopust coBepIIEHHBIX MOHHBIX pacTBOPOB. [IpuKiIagHON XapakTep TEOPHUH I PACUETOB PABHOBECHS METAIIA M «IIPOCTOTOM
[TaKa. BiusiHue yBe-TraeHus Yncia KOMIIOHEHTOB B IIUTAKe Ha JOCTOBEPHOCTH PacueToB M ONBITHBIX AaHHbX (OITK-1-31 OITK-1-
V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YVK-2-B1 [IK-2-31 TIK-2-V1 [1K-2-
Bl YVK-1-32 VK-1-¥2 VK-1-B2)

6 Teopus perynspHbIX HOHHBIX pacTBopoB B.A. Koxeyposa, ocHOBHEIE ee nonoxeHus. [IpakTudyeckas 3Ha4UMOCTb JJIS
Metantyprudeckoro nponssoacrsa (OITK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-V1YK-1-B1
VK-2-31 YK-2-Y1 YVK-2-B1 TIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

7 CTpyKTypa U CTPOCHUE XKUAKHUX METAIUIOB. « DJIEKTPOHHBIN Ta3y» peleTke Meraia. Vi3sMeHeHne KpUCTalIM4eCKON peeTKU Iy
aBjieHnn Metaiuia. HacnenoBanue cTpykrypsl xuakoro meramia (OITK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 I1IK-2-31 T[IK-2-¥1 TIK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

8 MopenbHble Teopun KUIKOcTH. OCHOBHBIE MOJIOKEHUS «bIpouHoiD) Teopun .M. @penkens. TennoBoe qBMKEHNE aTOMOB B




COOTBETCTBHU ¢ «IbIpouHoi» Teopueit (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1YK-1-31 YK-1-V1
VK-1-B1YK-2-31 YK-2-Y1 YK-2-B1 I1K-2-31 [1K-2-Y1 [IK-2-B1 YK-1-32 VK-1-V2 YK-1-B2)

9Teopust KITaCTEPOB U MOJIETb KECTKHUX cdep. Monensb cBoboaHoro atoma. OcHoBHbIe onoxkenus (OTIK-1-31 OIIK-1-Y1
OIIK-1-B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-Y1VYK-1-B1YK-2-31 YK-2-¥1 YK-2-B1 [1K-2-31 IIK-2-V1 I1K-2-B1
VK-1-32 YK-1-¥2 VK-1-B2)

10 CymHocTs BHYTPEHHEr0 TPEHUs (BSI3KOCTH) PACILIaBOB. 3aBUCUMOCTD BSI3KOCTU OT TeMIIEpaTyphl npoliecca. I3MeHeHue
3HAYEHHUS BS3KOCTU IIPU HAIMYUM IPUMECER IPYTUX XKUJIKUX METaJIoB. BiausHue BBO/A JEMHPYIO-IHX KOMIIOHEHTOB Ha BSI3KOCTb
xukoro xenesza (OIIK-1-31 OINK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 YK-1-Y1VYK-1-B1YK-2-31
VK-2-V1 YK-2-Bl1 TIK-2-31 TIK-2-V1 TIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

11 M3meHeHue INIOTHOCTU METalla IpU MEPEXO/IE U3 TBEPJIOIO COCTOSIHUS B XKUJKOe. BIIUsIHUE CTENEHU IeperpeBa paciulaBa HaJl
TEMIIepaTypoi JIMKBUyCa Ha U3MEHEHHE TuIoTHOCTH xunkoro meraiuia (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-Y1
OIIK-5-B1VK-1-31 YK-1-V1YK-1-B1VK-2-31 YK-2-V1 YK-2-BIIIK-2-31 [1K-2-¥1 [1K-2-B1 YK-1-32 VK-1-Y2 VK-1-B2)

12 TToBepXHOCTHOE HATSDKSHNE JKUIKOTO MeTanta. POk MOBEpXHOCTHOIO HATSDKEHHS [UTS METaJUTypPIHYECKHX TIPOLIecCOoB. SIBiIeHne
aJire3uy Npy KoH-TakTe ABYX suakux a3(OIIK-1-31 OIIK-1-V1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-
V1VK-1-B1VK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-V 1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

13 AKTHBHOCTH KOMIIOHEHTOB METAJUTMYECKHX paciuiaBoB. CriocoObl BRIPaXKEHHs COCTaBa, OTInyuTelbHbie ocodernoctd (OITK-1-31
OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1YK-1-B1YK-2-31 YK-2-¥1 YK-2-B1 I[1K-2-31 IIK-2-Y1
[K-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

143aKkoHbI JUIs HIEAIBHBIX PACTBOPOB. XapakTep OTKIOHEHHS peaJIbHbIX PacTBOPOB OT 3akoHOB Paynst u I'enpu (OIIK-1-31
OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1YK-1-B1YK-2-31 YK-2-V1 YK-2-B1 I[1K-2-31 IIK-2-VY1
[K-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

15 XuMudeckuii MOTEHIMAT dJIEMEHTa B pacTBope. PeasbHble pacTBopbI U peryisiphbie pactBopbl (OINK-1-31 OINK-1-Y1 OIIK-1-
B1OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1VK-2-31 YK-2-Y1 YK-2-B1 IIK-2-31 [IK-2-V1 [1K-2-B1 YK-1-32
VK-1-Y2 YK-1-B2)

16 O61ye XapakTepUCTHKH IapaMeTpoB B3auMozeicTBus 1-ro u 2 - ro pozaa. [Ipaktuyeckas 3Ha4MMOCTh 1APaMETPOB
B3auMoJieicTBUS Ui MeTautyprudeckux pacyero (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10I1K-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31
YK-1-V1

VK-1-B1YK-2-31 VK-2-Y1 YK-2-B1 I1K-2-31 [1K-2-V1 TTIK-2-B1 YK-1-32 VK-1-V2 YK-1-B2)

17 MacconepeHoc B pacIuiaBax U 3aKOHOMEPHOCTH IIPOTEKaHUs 3TOro npouecca. SBieHus MonekysipHoi auddysun. [Ipaktiuueckas
3HAYUMOCTb 3TOTO SBICHHS [l IPOTEKAHHs CTalleruiaBuIbHbIX mporeccos (OITK-1-31 OTK-1-V1 OIIK-1-B10OI1K-5-31 OIIK-5-Y1
OIIK-5-B1VK-1-31 YK-1-V1VK-1-B1VK-2-31 YK-2-V1 YK-2-B1 TIK-2-31 [1K-2-Y1 T1IK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

18 KonBextuBHast auddy3us, ee poib 11 MPOTEKaHUs IPOLIECCOB B PeabHbIX METAUTYPTUUECKHUX CHCTEMax B LIENAX HepeHoca
noroka Bemectsa (OIK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1YK-2-31
VK-2-V1 YK-2-B1 TIK-2-31 TIK-2-V1 TIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

19 Tporuecc KprCTAUTM3ALMT METaUIa: KPUTHUECKHIA pa3Mep 3apoabliia, QIyKTyallHOHHbIE H3MEHEHUS! CBOOOIHOM DHEPTHH MPH
KpHCTaJUTM3al|y. BIMsHKe cTeneHn nepeoxiiakaeHus paciuiaBa Ha ckopocts kpuctammsanuu (OIK-1-31 OIIK-1-Y1 OIIK-1-
B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 T[IK-2-V1 I[IK-2-B1 YK-1-32
VK-1-V2 YK-1-B2)

20 Ipouecc pocra 3apoablieii Kpucraiia. BiusHue MexaHMYECKUX MPUMECei B paciuiaBe Ha MpoLecC KpUCcTau3auy. Biusaue
MoanHuKaTopoB Ha nporece kpucrammsanun (OIMTK-1-31 OIMK-1-V1 OITK-1-B10ITK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 VK-1-
V1YK-1-B1VK-2-31 YK-2-Y1 YK-2-B1 IIK-2-31 TIK-2-V1 [1K-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

21 PacnipeneneHne KOMIOHEHTOB MEXTy IIIJIAKOM M MeTa/uIoM. [IOHSATHE KOHCTAHTBI pacipeielieHust i Ko pHuireHTa
pacnpenenenus (OITIK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1VK-2-31 VK-2-V1
VK-2-B1 I1K-2-31 T1IK-2-V1 [IK-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

Paznen 4. TepMozmnaMmca U KHHETHKA B3aMMOJeHCTBUS METALJIMYECKUX U IIJIAKOBBIX paciiaBoB

1 OkucnuTenbHBIC CBOWCTBA HUTaKa. [Ipolece nepeHoca KUCIopoa U3 ra3oBoi ¢assl B MeTaill uepes nuiak. CB3b OKMCIUTEILHON
criocobHoCTH nutaka ¢ aktuBHOCThIO FeO B mutake (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OTIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31
VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 [1K-2-V1 TIK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

2HanpasneHne OKUCIUTEFHO-BOCCTAHOBUTENBHBIX PEAKIUi B CTANICTUIABUIIBHBIX MpoLeccax. Y CIIOBUS IS yIAJICHUS
«HEKEIATebHBIX» MpuMecei n3 sxuakoro metamia (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31
VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 [1K-2-¥1 TIK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

3 HampaBiieHHe OKHCIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIINHI B CTAICIUIABHIIBHBIX IIPOLeccax. Y CIIOBHS COXPAHEHHS «ITOJE3HBIX)»
npumeceit B xua-kom mertawie (OITK-1-31 OTIK-1-Y1 OIIK-1-B10I1K-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1VYK-1-B1YK-
2-31 YK-2-V1 VK-2-B1 TIK-2-31 [1K-2-¥Y1 IIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

4 TepMOoaMHAMHYECKHE ¥ KHHETHUECKHE XapaKTEPUCTHKH TIPoIlecca OKUCIIEHHsT yritepoa B xuakom meramre (OIMTK-1-31
OIIK-1-V1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1VYK-1-B1YK-2-31 YK-2-¥1 VK-2-B1 IIK-2-31 T[1K-2-V1
IK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

5 MexaHu3M TOCTYIUICHHS KMCIIOPOa B METAJLI B Iporiecce obe3yriepokuBanus pacmiasa (OITK-1-31 OITK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-V1 YK-2-Bl1 [1K-2-31 T[IK-2-¥1 I[IK-2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

6 XapaKTepUCTHKH ITOCIEeOBATENFHBIX H TTAPAJUISIBHBIX CTaIUH MpoIecca B3aNMOICHCTBUS KUCIOPOIA U YTIIEPOAOM B KHIKOM
pacmiase (OITK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YVK-1-Y1VK-1-B1VK-2-31 YK-2-V1
VK-2-B1 IIK-2-31 TIK-2-V1 [1K-2-B1 YK-1-32 YK-1-Y2 VK-1-B2)

7 OxapakTepn30BaTh XAMAIECKHE PEAKIIUN MEXTY PACTBOPEHHBIM KHCIIOPOIOM H YIIIEPOJOM B JKUIKOM paciuiaBe. JInMuTHpyromast
peaxist nporecca obesyriaepoxupanus meraa (OI1K-1-31 OINK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1

VK-1-31 YK-1-V1YK-1-B1VK-2-31 YK-2-V1 YVK-2-BIIIK-2-31 TIK-2-V1 [1K-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

8 KoHcTaHTa paBHOBeCHs peaklMK B3aUMOJICHCTBUS YIJIepoa U PaCTBOPEHHOIO KUCI0poa. BinsHue TemiiepaTypsl Ha X011
nporiecca obesyrmepokupanms (OITK-1-31 OITK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-Bl
VK-2-31 YK-2-V1 VK-2-B1 TIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)




9 OxapakTepn30BaTh YCIOBHS 00pa30BaHUS KPUTHUECKHX pa3MepoB My3bIpskoB CO. Poct my3sippka CO Ha TOBEPXHOCTH
orneynopsoit knaaku (OITK-1-31 OINK-1-V1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1YK-1-B1VK-2-31
VK-2-Y1 YK-2-B1 IIK-2-31 TIK-2-V1 IIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

10 Tepmoaunamuka nporecca aecynbdypaunn meramia (OIIK-1-31 OIK-1-V1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-Y1YK-1-B1VK-2-31 YK-2-V1 VK-2-Bl IIK-2-31 [1K-2-V1 IIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

11 Kunernueckue ocobeHHocTH npouecca aecyibdyparmu Meraiuia (OITIK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)
12 TepmonuHamuka npouecca aedpocdoparuu meraiuia (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1
VK-1-31 YK-1-V1YK-1-B1VK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 [1K-2-V1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

13 Mexanusm peakiu fnedpocdoparmu xuakoro merauia (OITK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OTIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-V1YK-1-B1VK-2-31 YK-2-V1 VK-2-Bl1 IIK-2-31 [1K-2-V1 T1IK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

Paznen 5. OcHOBBI B3aMMO/eiiCTBHS AKHIKOI0 MeTAJLIIA ¢ Ia30B0il aTMoc(epoii cTajenIaBH/IbHbIX ATPeraros

1 TepMoauHaMHKa Tpolecca pacTBOpeHust Bogopoa B skuakoM metamie (OITK-1-31 OIIK-1-V1 OIIK-1-B10IIK-5-31 OIIK-5-Y1
OIIK-5-B1VK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

2 TepmomrHaMHKa Opoliecca pacTBOpeHust Kuciopoaa B xxuakoMm metaiute (OITK-1-31 OITK-1-Y1 OIIK-1-B10IIK-5-31 OTIK-5-V1
OIIK-5-B1VK-1-31 YK-1-V1VYK-1-B1VK-2-31 YK-2-V1 YK-2-B1 TIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 YK-1-Y2 YK-1-B2)

3 MexaHu3M pacTBOPEHHS U yaajieHus a3ora u3 xuakoro merauia (OI1K-1-31 OIIK-1-Y1 OIIK-1-B10ITK-5-31 OITK-5-V1
OIIK-5-B1VK-1-31 YK-1-V1VYK-1-B1VK-2-31 YK-2-V1 YK-2-B1 TIK-2-31 [IK-2-Y1 TIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

4 MexaHn3M pacTBOPEHHUS U ylalleHHs1 Bogopoa u3 skuakoro meraima (OI1K-1-31 OTIK-1-V1 OTIK-1-B10OI1K-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 YK-1-V1VYK-1-B1VK-2-31 YK-2-V1 YK-2-B1 TIK-2-31 [IK-2-Y1 TIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

5 TIporiecc B3aUMOJICHCTBUSI PACTBOPEHHOT0 Bojtopoa ¢ xuakum Metawiom (OTTK-1-31 OTIK-1-V1 OIIK-1-B10TIK-5-31
OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-¥1 YK-2-B1 TIK-2-31 [1K-2-V1 IIK-2-B1 YK-1-32 YK-1-V2
VK-1-B2)

6 TIporiecc B3aUMOJICHCTBUS PACTBOPEHHOTO a30Ta ¢ skuakuM Merauiom (OIMTK-1-31 OINK-1-Y1 OINK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 YK-1-V1VK-1-B1VK-2-31 YK-2-V1 YK-2-B1 TIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

7 Tporiecc B3aUMOJIEHCTBUS PACTBOPEHHOTO KUCIopoa ¢ xuakum metamiom (OITK-1-31 OIIK-1-V1 OITK-1-B10IIK-5-31
OIIK-5-V1 OIIK-5-B1VYK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-¥1 YK-2-B1 TIK-2-31 I[1K-2-V1 IIK-2-B1 YK-1-32 YK-1-V2
VK-1-B2)

5.2. IlepeyeHb padoT, BHINOJHAEMbIX 10 JUCHUILIMHE

B cemectpe 1 mo kypcy npeaycMoTpeH 3k3aMeH. B cemectpe 1 mpenycMoTpeHsl:

1) KourponbHas pabora Ne 1 o pasgenam 1-2 (OIIK-1-31 OIIK-5-31 VK-1-31 VK-2-31 VK-1-32 TIK-2-31).

2) Kourponsnas padora Ne 2 no pazgeny 3 (OIIK-1-31 OIIK-5-31 YK-1-31 YK-2-31 VK-1-32 TIK-2-31).

3) Konrponsnas padora Ne 3 no pazgenam 4-5 (OIIK-1-31 OIIK-5-31 YK-1-31 YK-2-31 YK-1-32 IIK-2-31).

BapuaHThl 17151 KOHTPOJIBHBIX padoT npeactasieHsl B DOM.

Bo3MorkHa mpocTaHOBKA HK3aMeHa Ha OCHOBE Pe3yJIbTaTOB TEKYLISH aTTecTallvy B TeueHue cemectpa 1. C menbio nonydeHus 6onee
BBICOKOM OLIEHKE 10 AUCLHUIUTMHE CTYIEHT UMEET IPaBo CAaBaTh SK3aMEH.

Homammnee 3ananue (OIIK-1-Y1 OIIK-1-B10OIIK-5-¥Y1 OIIK-5-B1YK-1-V1 VK-1-B1VK-2-V1 YK-2-B1YK-1-¥2 VK-1-B2

[IK -2-¥V1 IIK -2-Bl): cocTout u3 AByX yacTeii: mepBas 4acTh (TEOpETHYECKasi) — CTYACHTY IMpeJlaraeTcs OlucaTh TEOPETUYECCKUN
BONPOC, Kacalouledcs TEeMAaTUKH JAUCLUUIUIMHBL (TeMbl BOMpocoB mpenctaBieHsl B ®OM, BbImaoTCs MpenopaBaTesieM
WH/IMBUIYalIbHO); BTOpas 4acTh (pacuerHas) - «PacueT ko3()(UIMEHTOB aKTHBHOCTH M AKTUBHOCTH OKCHJIOB, COCTAaBJISIFOIIMX
CTaJleIJIaBWIIbHBIC 1UIaKK» (MHAWBUAYalbHbIC BapUAHTHI BBINOJAHEHHS pacueTHod dactu I3 mpencraBaenst B @OM). 13
BBITIOJIHSIETCS C TPEOOBAHUSIMY, MpecTaBIeHHbIMU B JI 3.1.

Jns BBIMONHEHWs] BBIYMCICHMH, aHANIW3a IONYYEHHBIX MAHHBIX BO3MO)KHO HCIOJIB30BAaHHE MAKeTa MPUKIAJHBIX HPOrpamMm
MicrosoftExcel. Opopmnenue 113 B coorBercTBun ¢ TpedoBanusmu ['OCT 2.105, TOCT 7.32.

BrinonHeHHOE TOMaITHee 3aJaHUe CTYICHTY CllelyeT 3aIlUINaTh HHANBUIYaIbHO B IPEIyCMOTPEHHOE BPEMSI.

Mpaxtrueckue 3ansatus (OI1K-1-V1 OIIK-1-B1 OIIK-5-Y1 OIIK-5-B1 VK-1-V1 YK-1-B1 VK-2-V1 YK-2-B1 YK-1-V2 YVK-1-B2
[IK -2-Y1 [IK -2-B1)

Ha npakTrdecknx 3aHATHAX 00YJAIOIMMUCS OCYIIECTBIISETCS pellieHNe IPUKITAHBIX 3a1ad [0 pa3AeiaM JUCIUILTHHBL
[pakTrdeckre paboTH! BHIIOMHIIOTCS B COOTBETCTBUH C TPEOOBAHUAMHU YI4eOHO-METOANIECKOTO MTOCOOUS K MPAKTHYECKUM 3aHATHSIM
(paccMotpeHsl Ha 3acenanun kadeapsl MM U peKOMEH/I0BaHbI K UCIIOJIL30BAHUIO B YI€OHOM IpoIiecce).

5.3. OueHo4uHbIE MaTepUuajbl, HCITOJIb3yEeMbI€ 1JIf IK3aMEHa (ormca}me 6l/l.l'leTOB, TECTOB U T.l'l.)

DK3aMEeHAIIMOHHbIM OMIIET BKIIOYAeT B ce0st 3 TEOPETHUECKHMX BOMPOCA M3 YCTAHOBJIEHHOTO TIEPEYHS 110 TEMaM, U3JI0KEHHBIM B
noapasnene 5.1 nanHoit PTI/.
buersl XpaHaTcs Ha Kadeape U YTBEP K ICHBI 3aBEIYIOIINM Kadempoii.

5.4. MeToaANKA OLEHKH OCBOCHHS TUCIUITHHBI

CucreMa OlIEHMBAHUS PE3YIIFTATOB OOYICHHUS 110 AUCIMIDIMHE ISl TEKYIIEr0 KOHTPOIIS YCIIeBAeMOCTH:
No ®dopma KOHTPOIIS Kpurepnii Ouenka
/1

Ipu BHITIOTHEHNH KOHTPOIBHOI PabOTHI CTYACHT MOKa3hIBACT 3a4TEHO
JOCTATOYHBIN YpOBEHb 3HAHWI B 00BEMe MPOHJCHHON TEMBI,
1 KontponsHas pabota | 00BbeM IMpaBHIEHEIX OTBETOB cOCTaBIseT 60% u BBIIIE

Ipu BHITIOTHEHNH KOHTPOIBHOH PabOTHI CTYACHT HMOKA3bIBACT HE 3a9TEHO
HEOCTATOYHBI ypPOBEHb 3HAHWI B 00beMe TPOHICHHOMN
TEMBI, 00BbEM NPABIIIBHBIX OTBETOB cocTaBisieT MeHee 60%




2 JomMarnHee 3amanne

I[OMaHIHee 3aJaHuec OCbOpMJIeHO B COOTBCTCTBHUHU C
Tpe6OBaHI/I$IMI/I, BBIIIOJIHEH BECh OOBEM ﬂ3, MpaBUJIbHOCTH
BBIIIOJIHEHUA COCTAaBJIACT 75-80%, BBISIBJICHHBIC HEI0YCThI
CTYACHT MOXET YCTpaHUTH npu 3alluTeC, BJIaaccT
TepMI/IHOHOFI/IefI, AprymMEeHTUPOBAHO OTBEYACT Ha
MOCTABJICHHBIC BOIIPOCHI, JIOTUYCCKH MBICINT, IIOKAa3bIBACT
J0CTAaTO4YHBIC 3HAHHUA B o0beme 3aHIPIHIaCMOI>'I TEMBEI,
OPHUCHTUPYCTCA B OCHOBHOM U ﬂOHOHHHTeHBHOﬁ JIATEepaTypeC

10 Kypcy

3a4YTCHO

OdopmiieHne  OOMAIIHEr0  3aJaHus HE  COOTBETCTBYET
TpeOOBaHUAMHM, BBHINOJHEHBI He Bce 4acTé /I3, CTydeHT He
MOXXET YCTPAaHWUTh BBIABICHHBIC HEMOYETHl M 3aMCYaHWs, HE
MOHUMAeT  CYI[HOCTH  3aJaBaeMbIX  BONPOCOB,  HE
OPUCHTUpYETCS B TEMaTHKE AOMAIIHEro 3aJaHus, JOITycKaeT
rpyOble OMUOKU IIPU OTBETE

HEC 3a4YTCHO

3 IIpakTuueckoe 3ansTHE

CTyJeHT BJIaJICET B JOCTATOYHOM 00bEME TEPMHUHOJIOTHEH 1
TEOPETHUECKUMH 3HAHHUSIMH 110 TEMATHKE IPAKTHUECKOTrO
3QHATHUS, YMEET IPUMEHSTh MX JUIS PEIICHUS MPAKTHYCCKUX
THUIIOBBIX 3a/1a4, CBSI3aHHBIX C IPO(eCCHOHATBHOM
JIESTEIbHOCTRIO, apT'yMEHTHPOBAHO OTBEYAET Ha
[TOCTaBJIEHHBIC BOMPOCHI, OPHEHTHPYETCS B OCHOBHOM U
JIOTIOJTHUTENLHOM JINTEpAType M0 Kypey

3a4TCHO

CTyzeHT He BJIaieeT TEPMUHOJIOTHEH, UMEET HEJOCTaTOUHBII
00beM 3HaHUH TEOPEeTUYECKOro MaTepHaia, YTo0bl IPUMEHATh
€ro JJIsl peleHuUs IPAKTUUECKUX TUIIOBBIX 337124, CBSI3aHHBIX C
npodeCCHOHATBHON NEeATeIbHOCThIO, HE IOHUMAET CYLIHOCTH
U3y4aeMOMi TeMBbl, OMyCKaeT rpyOble OMIMOKH B pacuerax U
OTBETaX Ha I1OCTABJICHHbIE BOIIPOCHI

HE 3a4YTCHO

4 DK3aMeH

CTYAEHT IOKa3bIBaeT INyOOKHE, HCUYEpIbIBAIOIINE 3HAHUS B
00beMe TPOHJIEHHOW MPOrpaMMbl, YBEPEHHO JEHCTBYET IO
MPUMEHEHHIO TOJIYYEHHBIX 3HAHUW Ha MpakTUKe, TPaMOTHO U
JIOTMYECKH CTPOMHO HW3JIaraeT MaTepuall MpU OTBETE, YMEeT
(hopMyTHpPOBaTh BBIBOABI M3 H3JI0KECHHOTO TEOPETHUYCCKOrO
MaTepuaia, JaeT OTBEThl Ha JONOJHHUTEIbHbIE BOIPOCHI,
3HAET JOMOJIHUTEJIPHO PEKOMEHAOBAHHYIO JINTEPATypy

OTJIMYHO

CTYIEHT IOKa3bIBAae€T TBEPIbIE M JOCTATOYHO IIOJIHbIE 3HAHUS B
o0beMe NPOHICHHOHW IMPOrpaMMbl, JOMYCKaeT HE3HAYUTENIbHbIC
OIIMOKH TPHM OCBELICHMM 33JaHHBIX BOIPOCOB, IPaBHIBHO
JeHCTBYeT 1O NPUMEHCHUIO 3HAHUH Ha MPaKTHUKE, YeTKO U3JIaraet
MarepHual

XOpOLIO

CTY/EHT NOKa3bIBA€T 3HaHUs B 00bEME NPOHAEHHOH IPOrpamMmsl,
OTBEThl HM3/araer XoTs W C OMmHUOKaMH, HO YBEPEHHO
UCHPABIAEMBIMH  II0CJ€  JIONOJHUTENBHBIX M HABOIAIIMX
BOIPOCOB, NPABWJIBHO AEHCTBYeT MO NPUMEHEHUIO 3HAHUI Ha
IPaKTHKE

YIOBJIETBOPUTENIBLHO

CTYIEHT JIOIyCKaeT rpyOble OMMOKM B OTBETE, HE IOHMMAeT
CYLIHOCTH H3]1araeMoro BOIPOCa, HE yMEeT NMPUMEHSTh 3HAHUs
Ha TpaKTHKEe, JAeT HENpaBWIbHBIE WM HEIOJIHbIE OTBETHI Ha
JONOTHUTEIbHBIE U HABOJSIIIE BOIPOCHI

HEYIOBJIETBOPUTEIBHO

CTYACHT Ha 5K3aMCH HE ABUJICA

HC sjIBKa

6. YYAEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHHE

6.1. PexomeHnyemasi JJuTepaTrypa

6.1.1 OcHoBHA JIUTEPATypa

O6o3HaueH ABTOpBI, 3arnaBue buoanoreka H3parenncTBO,
ue COCTaBHUTEJH roj
J1.1 J.A.QroaxuH, IIpousBoacTBo cranm HTBb CTU HUTY «MUCHUC» M.:
B.B.Kucunenko TemnoTexHuK,
2008.
JI1.2 C. B. benses, B.A. OcHOBHI TEOpUU HTb CTU HUTY «MUCHUC» Hwxawmit
T'epoukwmit METaJUTYPTHYECKUX Hosropon :
TIPOILIECCOB Hwmxeroponckuii
roc. TeX.
YHUBEPCHUTET HM.
P.E. Anekceesa,
2015.
J11.3 A.C. Tumodeesa, OKCTpaKIys YEPHBIX HTBb CTU HUTY «MHUCHUC» Crapsiit Ockon :
T.B. HukutueHko, METAJIOB U3 "THT", 2012.
E.C. Tumodeen TIPUPOTHOTO U
TEXHOTEHHOT'O CHIPbhS
114 T.B. Bunorpanosa, Kuneruka npocTsix OBbC YHuBepcurerckas OHOIHOTeKa ExatepunOypr :




JILA. BpycHu1piHa TOMOT'CHHBIX PeaKInit ONLINE WznarenbcTBO
URL: http://biblioclub.ru/index.php?page= | Vpasbckoro
book&id=276014 YHHBEPCHTETA,
2014.
6.1.2 JlononHuTEeNbHAS JIUTEPATYypa
O0o3HaUeH ABTOpBI, 3arjaBue bubéaunoreka H3paTenncTBoO,
ue COCTaBHUTEJIH rog
J2.1 E.C. Muxanusa, TepmoauHamuKa U HTBb CTU HUTY «MUCHUC» M.:
AJL Tlerenun KUHETUKA Wz natenbckuii
METaTyprU4eCcKuX Jom MUCHC,
MPOLIECCOB. 2011
OKHUCITUTENBHO-
BOCCTaHOBHTEIBHBIC
CHCTEMBI
J12.2 A.W. 3ariues, 5.M. dusnueckas XUMHS HTB CTU HUTY «MUCHUC» M. :
MoryrtHoB, E.X. METAJITyPTUYECKUX WHTepkoHTaKT
[Taxma3oB IJIAKOB Hayxka, 2008.
J123 N.®. Censanun, A.B. | Teopus u npaxktuxa HTBb CTU HUTY «MUCHUC» M. : TennorexHuk,
®eokrucros, C.A. UHTEHCU(DUKALIUI 2010
Benapes TEXHOJIOITYECKOr0
THporiecca B IaxXTHBIX
neyax MaJloro JuaMerpa
2.4 B.N. JIakomckuid, A30T B XKHUJIKHUX CTAJIAX HTB CTU HUTY «MUCHUC» K. : HaykoBa
B.B. Jlakomckuit U ITaKax IyMKa, 2012
J12.5 B.b.Oxotckuii Monenu HTB CTU HUTY «MHUCHUC» JlHerponeTpoBck :
METAJUTYPTHYCCKIX CucreMHbIe
CHUCTEM texuonoruu, 2006
J12.6 A.T. MopaueBckuii, | TepmoanHaMuka HTB CTU HUTY «MHUCHUC» CIIb. : «JIaHby,
E.I'. ®upcosa JKUJIKUX METAJUIOB U 2017
CILIaBOB
J12.7 I'.E. 3aukos, O.B. Xumnyeckast KHHETHKA: OBbC YHuBepcurerckas 6ubiuorexa Kazans :
CrosinoB, A.M. Teopus u mpakTUKa ONLINE Kazanckuit
Koures, C.C. http://biblioclub.ru/index.php?page=book | mayuno-
AxTtsiMoBa &id=258758 HCCIIE/I0BATEIbCKI
i
TEXHOJIOrMYECKUI
YHUBEPCHUTET,
2013
J12.8 JILA. TlaBnuueHKo, TepMmuueckuii aHaau3 OBC YHuBepcurerckas 6ubimorexka Kazans :
I'.B. Bynunopoga, JIBYXKOMIIOHEHTHBIX ONLINE Kazanckuit
IO.T'. TanaMeTaAnHOB | CHCTEM http://biblioclub.ru/index.php?page=book&i | maydmo-
d=259106 HCCIICIOBATEIbCKH
i
TEXHOJOIMUEeCKUI
YHUBEPCHUTET,
2013
J12.9 I'.B. Bynunoposa, ®da30BbIc PABHOBECHSI B OBbC YHuBepcurerckas 6ubiuorexa Kazans :
I0.T. MHOTOKOMITOHEHTHBIX ONLINE Kazanckwuii
TasiMeTanHOB, cucTeMax http://biblioclub.ru/index.php?page=book&i | maydmo-
X.M. SporieBckas u d=427846 HCCIIEN0BATENBCKHU
Ip. i
TEXHOJIOTHYECKUH
YHUBEPCHUTET,
2014
JI12.10 A.W. T'apoct XKenezoyrnepomucroie OBC YHuBepcurerckas 6ubiuorexka MuHCK :
CIUIaBBI: ONLINE Benopycckas
crpykTypoobpasosanme |http://biblioclub.ru/index.php?page=book&i | mayxka, 2010.
1 CBOJCTBa d=142435
6.1.3 MeToguueckue pa3padoTku
O06o03HaYeH ABTOpEIL, 3araBsue bubnnorekxa W3 paTensCcTBO,
nue COCTaBHUTEIH rof
J13.1 A.A. Koxyxos, A.B. | Ilpuknagnas HTBb CTU HUTY «MHUCHUC» Crapgrit Ockoir:
CazoHOB TEpMOJMHAMUKA CTHU HUTY
KAHETHKA «MUCHUC»,
METaITyPrUIeCKUX 2016

mporeccos. Y4eOHOe
HOCOOHUE IS BBIIL. JOM.
3aJ[aHus TS CTYICHTOB
Bcex (opm 00y,

00y4aromuxcs o Hamp.




| | 22.04.02 | |

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn «AHTepHeT)

6.3. IlepeyeHb nporpaMMHOro odecneyeHus

I11 MS Windows
12 MS Office
113 KasperskyEndpointSecuritymisousneca

6.4. Ilepevyenb nHGOPMALMOHHBIX CIPABOYHBIX CHCTEM H NpPodeccuoHANbHBIX 023 TaHHBIX

TlonHOTEKCTOBBIE pOCCHﬁCKHe HAaYYHBIC )XYpPHAJIbl U CTATbU:

ni — Hayunas snexrponnas 6ubmmoreka eLIBRARY https://elibrary.ru/
Wnoctpannbie 6a3sl ganHbIX (qoctym ¢ [P agpecoe MUCHUC):
n?2 — aHanuTHyeckas 0a3a (mHaekcel nutupoBanus) WebofScience https://apps.webofknowledge.com
ns3 — aHanuTH4ecKas 6a3a (MHIEKCH IMTHpoBaHMs1) Scopus https://www.scopus.com/
n4 — HaykoMmetprueckas cucteMa InCites https://apps.webofknowledge.com
ns — Hay4JHbIC XKypHaJbl u3gaarenbersa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE

7.1 Aynutopus Ne 301

JlaGopaTopusi NPOMBILIJIEHHO# 0€30IaCHOCTH U IKOJIOTHH
IlepeueHb OCHOBHOIO 000PYA0BaHUs, Y4€OHO-HATIAHBIX TI0COOUI:
KOMILIEKT yueOHoM MeOenu Ha 25 mocaJOYHbIX MECT,

moHoOsIok MSI AE2210 HR,

npoeKTop i npe3enTanuii Epson EB-485W.

7.2 ITomereHue 111 CAMOCTOSITEIbHON PadoThI 00y4YaroImuXxcst

Aynurtopus Ne 306

JlaGopaTopusi MoIeJIMPOBAHUS METAJTYPTrHYECKUX MPOLECCOB U HH(POPMAIMOHHBIX TEXHOIOT Ui

[TepeyeHb OCHOBHOT'O 00OpPY10BaHHUsI, YI€OHO-HATIISIHBIX TOCOOHH:

KOMILJICKT yueOHO# MeOenu Ha 25 mocaq0qHbIX MECT,

pabouas craniust Core 13-4130 — 4 T,

pabouas cranuumst HP Z420 — 8 mir,

npoektop s npe3entanuii Acer X1111 DLP Projector QSV 1032.

B momerienun Ui caMOCTOSITENbHOM paboThl OOyYArONMXCsl MMEEeTCsl MOAKIoueHne K ceti «VHTepHeT» n
JIOCTYII B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEly OpraHH3alnH.

8. METOJJUYECKHE YKA3AHUSA JUIA OBYYAIOIINXCSA 110 U3YYEHUIO JTUCHUIIJINHBI

Jist ycnenHoro ocBOeHust AMCHMIIIUHGI «[IpukiaaHas TepMoAMHAMKKA U KUHETHKA METAJUTypIrHYeCKUX IPOLECCOB»

o0ydaroniemMycsi He00X OZIUMO:

— TlocemaTh Bce BUABI 3aHITHM.

—  CBOEBpPEMEHHO 3apETHCTPUPOBATHCS HA PEKOMEH/IOBAHHBIE 3JIEKTPOHHBIE PECYPCHI.

—  Ilpu BO3HUKHOBEHHUH JIIOOBIX BOIPOCOB IO COAEPIKAHUIO Kypca M OpraHU3alui paboThl CBOEBPEMEHHO 00paIlaThCs K
MIperoaBaTeio (B Yachl OYHBIX KOHCYNbTalui, yepe3 MS Teams unmu LMS Canvas).

—  Oruersl O MpaKTHYECKUM paboTaM U JOMallIHee 3aJaHie PeKOMEHAYyeTcs BBIIONHATE ¢ ucons3oBaHueM MS Office,
JIOITYCKAETCsI BBINOIHATD B PYKOIIMCHOM BHJIE.

— AxTHBHO paboTaTh C HAYYHBEIMH Oa3amu B ceTu MIHTEpHET.

KavecTBeHHOE OCBOCHHE AMCIMIUIMHBI BO3MOXHO TOJIBKO IPH CHCTEMATHIECKON CaMOCTOSITEIbHON paboTe, ITo

MO JIEPKUBAETCS CUCTEMOM TEKYILEH aTTeCTalllHU.

ITpn m3yuernn pucnummnas! «[IprknagHas TepMOIMHAMIKA U KUHETHKA METAJUTYPIHIECKHX MPOLECCOBY HEOOXOIMMO

HCIIONB30BaTh CIeAyIomee yaeOHOe H3naHue, pa3paboTaHHOE Ha Kadenpe MeTauTypriuu u MetaiuioBeneans um. C.IL

YTapoBoil 1 peKOMEH/I0BAHHOE K HCIIOJIb30BAHHIO B yIEOHOM IIpoLecce:

[Ipuknagnas TepMOAMHAMMKA ¥ KUHETHKA METATYPIHYECKIX IPOIIECCOB Y 4eOHO-METOANIECKOE TIOCOOUE K MPAKTHUECKUM

3aHATHUSAM JJISI CTYAEHTOB, o0yJaromuxcs 1o Hamp. 22.04.02. Astop: A.B. CazoHOB




