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22.04.02 Metamtyprus,
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1. IEJIM OCBOEHUS

Ilenb OCBOGHUS QUCUUILIMHBI — MOATOTOBKA 00YYaroUMXcsi B 00JIACTH MPUKIATHBIX TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHO-
MEpHOCTEH MPH MPOTEKAHUU OCHOBHBIX METAJUTyPTHYECKHUX MPOIECCOB, (POPMHUPOBAHHE y O0YYAIOIIUXCS CIIOCOOHOCTH K TEPMOIH-
HAMAYECKOMY W KHHETHYECKOMY aHaJHM3y METAUIypPrHYecKHX IpPOIEeCCOB, C pEHICHHEM KOHKPETHBIX MPHUKIAIHBIX (QH3HUKO -
XHUMHUYECKUX 3aj1a4, BO3HUKAIOMIUX MPH Pa3paboTKe, OCBOCHUH U UCIIOJIH30BAHUU COBPEMEHHBIX METAJUTyPrUYECKUX TEXHOIOTHI
3amaun JUCIUTUIMHEL:

- Hay4uTh 00YyYaIOIMXCsl UCTIONb30BATh OCHOBHBIC 3aKOHBI M MOHATHH (PM3UUECKOW XUMHH M TEPMOJUHAMUKH JUIS IPUKIIAJAHBIX pac-
YeTOB W aHaJIM3a TEPMOJMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTEH IMPOIIECCOB, MPOTEKAONIMX B METAJUTyPrUYECKUX CHCTE-
Max, pa3paboTKe Ha 3TOH OCHOBE TEXHOJOIMUYECKUX PEKOMEHIAINI, HATIPABICHHBIX Ha MOBBIIICHHE 3P PEKTUBHOCTH MTPOU3BOJICTBA U
KauyecTBa MPOAYKIHH

2. MECTO B CTPYKTYPE OFPA30OBATEJBHOM MPOI'PAMMBI

Iy (pasaen) OIT: [51.0

2.1 TpeOoBaHus K NpeIBAPUTEILHON MOAT0TOBKE 00y4al0LIerocs:

2.1.1 |3HaHusi, yMEHHS M HAaBBIKH, IOJyUYCHHBIC HA IPEbIIYyIIEM ypoBHE obpa3oBanus (BO Gakanaspuar)

2.2 Jucuumiannsl (MOAYJH) U IPAKTHKH, IJ151 KOTOPBIX 0CBOEHHE JAHHOW JUCHUIJIMHBI (MOIYJIs1) HEOOX0IMMO KAK
npeaulecTByoLIee:

2.2.1 |CoBpemMeHHbIE TPOOIEMbI METAJUTYPIHU 1 MaTEPUAIOBEACHHS

2.2.2 |IlporpeccuBHBIE TEXHOJIOTHH M MAaTEPUAIIbl B YepHOH METAIUTYPTHH

2.2.3 |DHepro- u pecypcocOepexeHne B Y4epHOH METaJUTypTUH

2.2.4 |TexHONOrMM MPOM3BOACTBA NPOKATA C 33laHHBIMH CTPYKTYPHO-MEXaHUYECKHMH CBOMCTBAMH

2.2.5 |TexHoNmornn TepMOMEXaHINIECKOI 00pabOTKH

2.2.6 |Hayuno-uccienosarenbckas padora 1

2.2.7 |Hayuno-uccienoBareibckas padora 2

2.2.8 |HayuHo-uccienoBarenbckas pabora 3

2.2.9 |loaroToBka K MpoIieype 3aiiThl U 3al[1Ta BBITYCKHOW KBATU(HKAIMOHHON paboThI

3. AHIUKATOPHI ®OPMHUPOBAHUS KOMIETEHIIUH,
COBMEUIIEHHBIE C PE3YJIBTATAMHM OBYYEHWS IO ANCHHUIIJIMHE

OIIK-1: Cnoco6en pemaTs MPOM3BO/ICTBEHHbIE H (MJIN) UCCJEeA0BaTeIbCKHE 32/1a4H, HA 0CHOBe (PYHAAMEHTAIbHBIX 3HAHUH B
00J1aCTH MeTAJLTYPIruu

3HaTh: OITK-1-31 OcHOBHBIE TEPMOJMHAMUYECKUE U KUHETHYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUs SABJICHUN B pa3INYHBIX Me-
TaJTyprUYeCKHX IPOIECccax C LENbI0 pelIeH s MPOU3BOICTBEHHBIX 3a/1a4
Ymern: OITK-1-Y1 PemaTh mpon3BOCTBEHHBIC M UCCIICA0BATEIILCKUE 3a/1a41 Ha OCHOBE (D)yHIaMEHTAJIBHBIX 3HAHHUW 10 pa3-

JIMIHBIM ITPUKIJIATHBIM TEPMOANHAMHUYICCKUM U KHHETUYCCKUM 3aKOHOMEPHOCTAM U ABJICHUAM MMPOTCKAHUSA ITPOLICCCOB
MMPUMCHUTEIILHO K METAJIJTYpPTrun

Baapers: |OIIK-1-B1 HeoOXxomuMbIMI HaBBIKAMH 10 PEIICHAIO MIPOM3BOACTBEHHBIX 3a/1a4 C IIEJIbI0 MOBBILIECHUS ) ()EeKTHBHOCTH
ITPOTEKAHUS] OCHOBHBIX METAJLITyPIrHYECKHX IPOLECCOB

OIIK-5: Cnoco0eH o1ieHUBATh Pe3yJIbTATHI HAYYHO-TEXHHYECKUX Pa3padoToK, HAYYHBIX HCCJIeA0BAHUI U 000CHOBBIBATH C0O0-
CTBEHHbIii BbIOOP, CHCTEeMaTH3UPYS M 0000111asl JOCTHKEHUS] B OTPACIH METAJUIYPruM H CMEKHbIX 00J1acTAX

3HaTh: OITK-5-31 OcHOBHBIE TEHJICHIIMN HAYYHBIX UCCIIEIOBAHHUH B 00NACTH TEPMOANHAMHUKH U KHHETHKH METAJUTyprU4eCKuX
[IPOLIECCOB NPU OCYNIECTBICHUU PA3IMYHBIX METAJIY PrUYECKUX MPOLIECCOB
YMmeTh: OITK-5-Y1 Cucrematu3upoBaTh U 000011aTh HOBBIC PE3YJILTATHI HAYYHBIX HCCIICIOBAaHUN B 00JIACTH TEPMOJAMHAMUKH U

KMHETUKH METAJUTYPIrudCCKUX MPOLECCOB

Buaanern: |OITK-5-B1 HaBbikamu OLIEHKH pe3yJIbTaATOB HOBBIX HAyYHO-TEXHHUECKUX pa3pabOTOK M UCCIIEIOBaHUH C 1IEJbi0 000C-
HOBaHHS COOCTBEHHOTO BEIOOpa

YK-1: Crioco6eH ocyuiecTBJAsITh KpUTHYECKUH aHATIN3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00beKTOB, MPOIECCOB H CHCTEM B
MEKIMCHMIITIMHAPHOM KOHTEKCTe, NPO0/JeMHBIX CHTYallUii HA OCHOBEe CMCTEMHOI0 N0/1X0/1a, BHIOPaTh H NPUMEHHTh Haubo1ee
NOAXOASIIME U AKTYaJbHbIe METOIbI U3 CYIIECTBYIOIIMX AHATUTHYECKHUX, BBIYHCIUTEIbHBIX H IKCIIEPUMEHTAJIbHBIX METO10B
WJIM HOBBIX 1 HHHOBAIIMOHHBIX METO/10B, BbIPa0aThIBaTh CTPATErHIO Aeiic TBUI

3HaTh: VK-1-31 ®u3uKko-XUMHYECKHE OCHOBBI PEAKIIMi TOPEHUS ¥ UX MIPUKJIIATHOM XapaKTep s MeTaJUTypru4ecKuX mporec-
COB, BIIMSHHUE PA3IMYHBIX SHEPrOTEXHOJIOIMYECKHUX N1apaMeTPOB Ha NMPOTEKAHUE Mpoliecca TOPEHUs; XapaKTep SBICHHMH,
[IPOTEKAIOIINX ITPU BOCCTAHOBUTENBHBIX NPOLIECCAaX B METAJTYPIHHU; IPOLECCHI U ABIECHUS, IPOUCXOIINE B METAILTY -
FMYECKUX PacIulaBaX Ha OCHOBE OCHOBHBIX TEOPUIl O CTPOSHUHU M CBOMCTBAX METAJIyPIHYECKHX PACIUIaBOB; OCHOBHBIE
TEpPMOIMHAMUYECKUE U KUHETHYECKHE OCHOBBI B3aMMOJIEHCTBHS METANIMUECKUX M IIAKOBBIX PACILIaBOB C I'a30BOM
aTMoc(epoil craeriaBUIIbHBIX arperaTton

VK-1-32 OcHOBHBIE TEPMOJUHAMUYECKNC ¥ KHHETHIECKUE 3aKOHOMEPHOCTH IIPU MPOTEKaHUN OCHOBHBIX METAJLTYPIrH-
YECKHX MPOLIECCOB HA OCHOBE MCIIOIb30BaHHUS COOTBETCTBYIONIMX aHATUTHYECKUX M BBIYUCINTEIbHBIX (MHHOBALIMOH-
HBIX) METOJIOB

YMmertn: VK-1-V1 XapaxTepu3oBaTh U aHAIH3UPOBATH MPUKIIAJHBIE OKHCIUTEIEHO-BOCCTAHOBUTEIBHEIC MIPOLIECCHI B METAJLTYP-
MU Ha OCHOBE I'TyOOKUX 3HaHMH M NPUMEHUMOCTH (DyHAAMEHTATIbHBIX HAYK U1 KOHKPETHOIO METalIyprude CKoro
npouecca

'VYK-1-V2 AnanusupoBaTh pa3IH4YHbIE METALyprUUeCKUe IPOLECCHl HA OCHOBE U3y4YeHHs U IPUMEHUMOCTU 3HAHUHU O
[IPUKJIaIHBIX TEPMOANHAMUYECKHX U KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUs IPOLIECCOB; UCIIOJIB30BATh OCHOB-
HbIe 3aKOHBI ((U3NYECKOI XMMHU U TEIUIOMAcCOIIepPEeHOca IS PELIeHHs, BOHUKAIONINX B XO/I€ PELICHHs IIPOM3BOI-
CTBEHHBIX U MCCIIEIOBATENBCKUX 33024




Buaaners:

'YK-1-B1 HaBblkamMu pemieHust IPUKJIAAHBIX 3aJia4 10 TeMAaTUKE AUCIMIUIMHBL IS PAa3IUYHBIX METAJLTyPrH4eCKUX CH-
CTeM Ha OCHOBE (DyHJaMEHTAIbHBIX 3HaHUH 00 0COOEHHOCTSAX MPOTEKAHHS PA3IMYHBIX METAJLUTy PrUYECKHX MPOLECCOB
'YK-1-B2 HaBblkaMu KpUTHYECKOTO aHAJIN3a HAKOIUICHHOW MO TeMaTUKU AUCIMIUIMHBI HH)OPMAIK HA OCHOBE CUCTEM-
HOT'O IIOAX0/1a U MOJYYEHHBIX 3HaHUH U yMEHUI

K-2: Onpeue.ﬂel-me C(l)epbl IIPUMEHECHHUS Pe3yJbTATOB HAYYHO-HCCJEJ0BATCJIbCKUX H ONIBITHO-KOHCTPYKTOPCKHUX paﬁoT

3HaTh: [1K-2-31 OcHOBHBIE chephl HCIOIB30BaHHS H MPUMEHUMOCTH PE3yJIBTATOB I10 HCCIEIOBAHUIO TEPMOANHAMIYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTEH NPOTEKAHHUS PA3IMYHBIX METAJUTYPrHUYECKUX MPOLIECCOB C 1IEJIbI0 X COBE PLIEHCTBOBA-
HUS
Ymertn: [TK-2-Y1 HaxoauTbh, 06001IaTh U aHATH3UPOBATh HH)OPMAIIMIO, CTABUTH 1IEJIb U BHIOUPATH MTyTH ¢€ TOCTHKCHUS,
oopMIIATh, TPECTABIATH U JOKJIAIbIBATh PE3YJIbTATHl BHITOIHEHHON HayYHO-UCCIIEI0BATEIbCKUX U ONBITHO-
KOHCTPYKTOPCKHX paboT
Baagern: |[IK-2-B1 HaBeikamu aHanu3a U cCHHTe3a HH(GOpPMAIUU U padoTe ¢ HAyYHO-TeXHUYECKOH INTEPaTypOl U TEXHOIOTH-
YEeCKOI TOKyMEHTALMeH pU MPOBEJCHUU HayYHO-UCCIIEI0BATEILCKUX M OIIBITHO-KOHCTPYKTOPCKUX PabOT MO TeMaTHKe
TMCLUTUTMHBI
4. CTPYKTYPA U COAEP)KAHUE
Kon HanmeHnoBaHue pa3aesioB U TeM /BH/I 3aHATUS/ Cemectp|Yacos| Komnerenuun | JIuteparypa |[Ipumeuanue
3aHATHS U 3J1. pecyp-
Chbl
Pazgea 1. Ilpukiagnoii xapakrep u Gu3nKo-
XMMHYeCKHEe OCHOBBI PeaKI Uil FTOpeHUus1 B MeTAJLIYp-
THH.
11 TepmonuHamMuka peakiuil ropenus raszos. Kucnopon- 1 3 OIIK-1-31 J1.1
HBIM MOTEHIMAI U OKHUCIHMTEIbHO-BOCCTAHOBUTCIBHEIC OIIK-5-31 J1.3
CBOWCTBa Ta30BO (a3pl. ['opeHHe BOIOpOJa M MOHO- VK-1-31 114
okcuaa yriepoaa. KuciaopomHbIi MOTEHIMAN Ta30BBIX VK-2-31 121
cMmeceit. ['opeHne n koHBepcHs MeTaHa. TepMoaANHAMI- I1K-2-31 123
Ka peaklui ropeHus: TBepaoro yriepona. ['asudukamus OIIK-1-¥1 124
yriaepoaa AMOKCHUIOM YTriepoJa M BOJISHBIM IapoM. OIIK-5-Y1 2.7
BiammopeiicTBre yriepona ¢ KHCIOpoJoM. MexaHm3- OIIK-5-B1 128
MBI TOMOTEHHBIX peakiuii ropeHus. LlemHolt MexaHU3M YK-1-V1 J12.10
TOpEeHMs, TeIUIoBOe BocIiulamMeHeHrne. OCHOBHBIE IOJIO- VK-1-B1
AKEHUS TEOPUH LIEMHBIX peakuuid. MeXxaHu3Mbl TOpeHHs YK-1-32
BOJIOPO/Ia, MOHOOKCHA YIilepoja 1 MeTaHa. MexaHu3-
MBI TETEPOTeHHBIX peakiuii ropenus. CTpykTypa rpa-
¢uTa M ero BaumopelcTBue ¢ kucioponoM. Kuneru-
YeCcKHe 3aKOHOMEPHOCTH FOPEHUS TBEPJIOTO yriieposa u
¢ yuetoM rop: BHemHeU(D Y3HOHHBIH pEKUM, BHYT-
perHen(GY3UOHHBIH PEKUM U BHEITHEKMHETHYCCKHUN
pexuM ropeHus. BrmsHue pa3nuyHbIX (HAKTOPOB Ha
XapakTep Iporecca rOpeHHs KOKca: TeMIeparypa, Xa-
paxkTep MOBEPXHOCTH, MOPUCTOCTb, 3€PHUCTOCTH Mate-
pHana, mapaMeTpbl ra30BOro 1otoka. KuHeTnueckue
0COOEHHOCTH B3aMMOJICWCTBHUSL TBEPIOro yriepoja c
JIMOKCHIOM YTJIepOsa ¥ BOASHBIM mapoM. /JIek/
1.2 Pemienne npukiagHpix 3aa4 10 pa3Aaesly AUCIUILTUHBI 1 3 OIIK-1-B1 J1.1
«[TpuknagHOi XapakTep U PU3UKO-XUMHYECKUE OCHO- OIIK-5-¥1 J13
BbI peaKIuil ropeHus B MeTayurypruny. / Ilp/ OIIK-5-B1 J12.1
YK-1-V1 2.2
YK-2-V1 2.4
K -2-V1 26
IIK -2-B1 J2.8
VYK-2-B1
YK-1-V2
YK-1-B2
1.3 YcBoenue Tekyiero yueoHoro Matepuaina /Cp/ 1 2 OIIK-1-31 JT1.2
OIIK-5-31 J13
YK-1-31 J2.1
YK-2-31 J2.2
[K-2-31 2.4
YK-1-32 J2.6
J12.8
14 [MoxroroBka u oopmiienne npaktudeckux pador /Cp/ 1 2 OIIK-5-VY1 112
YK-1-B1 JT1.4
[TK-2-Y1 J2.1
[TK-2-B1 J23
J2.5
J2.7
1.6 [ToxroToBKa K HaMMCAHUIO TEOPETUIECKON YaCTH JIJIst 1 1 OI1K-1-31 J1.1




A3 /Cp/ OIIK-5-31 J13
YK-1-31 JT1.4
YK-2-31 J23
IK-2-31 2.4
VK-2-B1 J2.8
YK-1-32 J12.10
YK-1-V2 Jq3.1
VK-1-B2
Pa3nen 2. [IpukiaagHoii xapakTep siBJeHUH npu
BOCCTAHOBHTEJbHBIX NPOLECCAX B METAJLIYPruu

2.1 TepMomuHaMUUeckre OCOOCHHOCTH pPeakIuii BOCCTa- OIIK-1-31 J1.1

HOBJICHUSI OKCHIOB METAJJIOB: 00IIasi XapaKTepUCTHKA OIIK-5-31 113
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB, BOC- YK-1-31 J12.1
CTAHOBJICHHE OKCHUJOB ra3aMH U TBEPABIM YIVIEPOIOM, YK-2-31 122
BOCCTAHOBIJIEHHE OKCHJIOB METaJIaMH U Ipu o0pa3oBa- [TK-2-31 24
HUU pacTBOpoB. BoccTaHOBIIEHNE OKCHIOB XKene3a Mo- OIIK-1-¥1 J25
HOOKCHUJIOM YyIJIepOJa, BOJOPOJOM U C y4aCTHEM TBEp- OIIK-1-B1 J12.7
nmoro yraepona. Kunetndyeckue ocoOSHHOCTH BOCCTa- OIIK-5-V1 J12.9
HOBJIGHUSI OKCHJIOB: MEXaHHM3M BOCCTaHOBIICHHS OKCH- OIIK-5-B1 J12.10
JIOB METAJIJIOB Ta3aMH, THIBI B3aMMOJEHCTBHUS BOC- VK-1-V1
CTAHOBHUTENS C OKCHIAMH, MEXaHU3M BOCCTAaHOBJICHUS VK-1-B1
OKCHJIOB JK€JIe3a, BIUSHUE IOPUCTOCTH HA MPOTEKAHUE YK-1-32
MIPOLIECCOB BOCCTAHOBJICHHUS, MEXaHH3M BOCCTaHOBIIC-
HUSI OKCHJIOB TBEPABIM YIJIEPOJOM (CXEMBI MpoLecca).
HayrnepoxuBanue MeTauia B IIPOLECCE BOCCTAHOB-
JICHUS TBEPJBIM YIJIEPOJIOM M ra3000pa3HbIMU MPOAYK-
Tamu peakuuii./JIex/

2.2 Pemenne nmpukiIagHbIX 33124 110 pa3aery TUCIUILIHHBL OIIK-1-B1 113
«[IpuknamHoii XapakTep sIBICHUI MPH BOCCTAHOBU- OIIK-5-V1 121
TEJBHBIX TpoIeccax B MeTayuryprumy/ [p/ OIIK-5-B1 122

YK-1-V1 2.4
VYK-2-V1 Jd2.5
K -2-V1 J2.7
IIK -2-B1
YK-2-B1
YK-1-V2
YK-1-B2
2.3 YcBoenue Tekymero yaeonoro matepuana /Cp/ OIIK-1-31 113
OIIK-5-31 J2.1
YK-1-31 J22
YK-2-31 2.4
[TK-2-31 J2.5
YK-1-32 Jd2.7
J2.9
J12.10
24 IMoaroroBka u odopmieHre npaktTHyeckux pador /Cp/ OIIK-5-Y1 J13
VK-1-B1 J21
[K-2-V1 J22
[1K-2-B1 2.4
J2.5
J2.7

25 [ToaroroBka K KOHTPOJLHOMY MEPOIPHUSITHIO B paMKax OIIK-1-31 J13
TEKYIEero KOHTPOJIs ycrieBaeMocTH — Pasznen 1 u 2 OIIK-5-31 J12.1
(koHTpOIBHAS padoTa) /Cp/ VK-1-31 122

VK-2-31 2.4
IK-2-31 J2.5
YK-1-32 Jd2.7
J2.9
J12.10

2.6 Hamnucanue u opopmiIeHHe TEOPETHUESCKOM YaCTH UL OIIK-1-B1 J1.1

A3 /Cp/ OIIK-5-Y1 J13
OIIK-5-B1 JT1.4

YK-1-V1 J2.1

YK-2-V1 J23

K -2-V1 2.4

1K -2-B1 Jd2.7

YK-1-V2 J2.38

VYK-1-B2 J12.10

J3.1

Pa3nen 3. lIpukaagHoii xapakTep siBJIeHHil, mpouc-




XOAAIIUX B METAJUIYPrHYECKHX paciljiaBax

3.1 CrpoeHne © CBOICTBa METAJUTyprHUECKHX IIIIa-KOB: OIIK-1-31 JT1.1

KJIaccu(UKanys MIIaKOB, CTPYKTypa TBEP-/IBIX IIIAKOB, OIIK-5-31 1.2
NBOWHBIE W TPONHBIE TUArpaMMBbl MUIAKOBBIX CHCTEM, VK-1-31 114
OCHOBHBIE CBOMCTBA >KHUIKUX IIUIAKOB (BSA3KOCTb, JJIEK- YK-2-31 J2.1
TPONPOBOJIHOCTb, MOBEPXHOCTHBIE CBOMCTBA, BCICHU- IK-2-31 2.2
BaHHE IIJIAKOB), TEPMOAMHAMUYECKHE TEOPUU O CTpOe- OIIK-1-V1 J23
HUU IIIAKOBBIX pacTBopoB. CTpOeHHE W CBOICTBAa Me- OIIK-1-B1 124
TAJUTMYECKUX PACIUIaBOB: CTPYKTypa U CTPOSHHUE KH[- OIIK-5-VY1 2.6
KHX MeTayuioB (aeipounas Teopus S.M. @penkens, teo- OIIK-5-B1 127
pHs KJIACTEPOB MM CHOOTAKCHCOB, MOJIENb KECTKHX VK-1-V1 J2.9
cdep, cBoOOAHOrO 00BEMA, KBA3HMIOJUKPUCTAIIINYC- YK-1-B1
cKas MOJEINb), (U3MYECKHE CBOWCTBA METAJUIMYECKUX YK-1-32
pacmiaBoB  (BA3KOCTb, IUIOTHOCTb, ITOBEPXHOCTHOE YK-1-V2
HaTsHKEHUE). AKTMBHOCTH KOMIIOHEHTOB MeTaJlIHye- VK-1-B2
CKHX pacruiaBoB (pacueTbl KOI(pQUIMEHTOB aK-
TUBHOCTH, CHOCOOBI BBIPAKCHHS KOHICHTPALUH pac-
TBOPOB, 3aKOHBI IUIS HMOCAIBHBIX PAacTBOPOB, pa3zdaB-
JICHHBIE, pealibHbIe U PETyJISIPHBIE PAaCTBOPHI, apaMeT-
pBl B3amMojelcTBUSA). MacconepeHoc B paciuiaBax U
€ro 3aKOHOMEPHOCTU (MOJIEKYJIIpHAas U KOHBEKTHUBHAS
i dysus, reopun auddysun B xxuakocTn)./ Jlek/

3.2 Pemienne npukiaHpix 3aa4 M0 pa3Aaesly AUCIUILTUHBI OIIK-1-B1 J1.3
«[IpuknanHoi xapakTep SIBICHHUH, IPOUCXOIAIUX B OIIK-5-¥1 J12.1
METaJTypriu4eckux pacruiaBaxy/ [1p/ OIIK-5-B1 J122

YK-1-V1 2.4

YK-2-V1 J2.5

IK -2-V1 J2.7
IIK -2-B1
YK-2-B1
YK-1-V2
YK-1-B2

3.3 YcBoenue Tekymiero yueoHoro Matepuaina /Cp/ OIIK-1-31 J1.1

OIIK-5-31 JT1.2

YK-1-31 J1.4

YK-2-31 J2.1

[1K-2-31 J2.2

YK-1-32 Jd23

d24

J2.6

J2.7

J2.9

3.4 [TonroroBka u oopMiIeHHE MPaKTHIECKUX padoT /Cp/ OIIK-5-Y1 Jq13

YK-1-B1 J2.1

[K-2-V1 J22

[1K-2-B1 2.4

J2.5

J2.7

3.5 [ToaroroBka kK KOHTPOIBHOMY MEPOIPUATHIO B PaMKax OIIK-1-31 J1.1
TEKYyLIEro KOHTPOJIS yCIIEBaeMOCTH — paszen 3 (KOH- OIIK-5-31 J1.2
TpossHast pabota) /Cp/ VK-1-31 114

VK-2-31 J2.1
IK-2-31 2.2
YK-1-32 J23
YK-1-V2 2.4
VK-1-B2 J2.6
J2.7
J2.9
3.6 IMoaroroBka K BBITIOMHEHHIO pacdyeTHoi yactu 113 /Cp/ OIIK-1-B1 J1.1
OIIK-5-¥1 J13
OIIK-5-B1 J1.4
YK-1-V1 J2.1
YK-2-V1 Jd23
MK -2-¥1 d24
1K -2-B1 Jd2.7
YK-2-B1 J2.8
YK-1-V2 J12.10
YK-1-B2 J3.1

Pasnen 4. TepmonmHaMHuKa U KHHETHKA B3auMOo/eii-

CTBHSI METAJVIMYECKHX U HIJIAKOBBIX PaciiaBOB

4.1 OKucIeHne MeTajyia OUIakoM (pacrpeaereHne KOMITO- OI1K-1-31 J1.1




HEHTOB MEXJY LUIAKOM U METajuIOM, OKUCIUTEIIbHBIE OIIK-5-31 J1.2
CBOMCcTBa IIIaka, HaIpaBICHHE OKHCIUTEIbHBIX peak- YK-1-31 114
uuif). OKHClIeHHe MeTalmia ¢ ydacTHeM Iuiaka (Imo- YK-2-31 J12.1
CTYIUICHHE KHCJIOPOAa B METaJll, KHHETHKa 00e3yrie- I1K-2-31 122
POXKUBaHUSI, TEPMOJUHAMHYECKHE M KHHETHYECKHE 3a- OIIK-1-V1 124
KOHOMEPHOCTH OKHCJIGHHsI MapraHia W KpPeMHHS B OIIK-1-B1 2.6
OKHCJIUTENILHOM NEepHo MIaBKK). TepMoauHaMudecKue OIIK-5-Y1 J2.7
U KMHETHYECKHEe 3aKOHOMEPHOCTH B3aMMOJEHUCTBUS Ta- OIIK-5-B1 JT12.8
30B co nuiakamu. I[poueccsl padhuHUpOBaHUS MeTajia YK-1-V1 J29
ot cepsl U pocdopa (TepMOANHAMUIESCKUE H KHHETHIE- VK-1-B1

CKHe OCOOCHHOCTH TIpoIiecca Jecylbhypaun MeTaia VK-1-32

B MPUCYTCTBUH M OTCYTCTBUH IIUIAKA, TEPMOJUHAMUKA

U MexaHu3M mpouecca aedocdopanuu meramia). Pac-

KHCJICHHE IKHUIKOTO MeTaimia (TepMOJUHAMHYECCKUMA

aHaJM3 IPOLECCOB PACKHUCICHUS MapraHieM, yriepo-

JIOM IpU OOBIYHOM M TOHHMKEHHOM JIaBJICHUU (BakKyy-

Me), KOMIUICKCHOE pacKUCleHHe. MeTolIbsl pacKuc-

nenus (riryouHHoe (ocagounoe) U auddy3uoHHOE pac-

KHCJICHUE, 00pa30BaHKe, YKPYITHCHUE, POCT, BCILIbIBA-

HHE HEMETAJUIMYCCKHUX BKIIIOUeHH)/JIek/

4.2 Pemenne npukiaaHeIX 3a1a4 10 pa3eily JUCIUIIINHBL OIIK-1-B1 J13
«TepMoamHaMUKa ¥ KHHETHKA B3aUMOICHCTBHS Me- OIIK-5-V1 121
TAJUTMYECKHX M HIJTAKOBBIX pacruiaBoBy/ [1p/ OIIK-5-B1 122

YK-1-V1 2.4
YK-2-V1 J2.5
K -2-V1 Jd2.7
IIK -2-B1
VK-2-B1
YK-1-V2
YK-1-B2
4.3 YcBoenue Tekymiero yaeoHoro Matepuaina /Cp/ OIIK-1-31 J1.1
OIIK-5-31 J1.2
YK-1-31 J2.1
VK-2-31 J2.2
[1K-2-31 2.4
YK-1-32 Jd2.5
J2.6
J2.8
J2.9
J12.10
4.4 Ioaroroska u odpopmieHue npakruyeckux pador /Cp/ OIIK-5-V1 J13
VK-1-B1 J2.1
[K-2-V1 J22
[TK-2-B1 2.4
J2.5
J2.7
4.5 Bemonnenune u opopmiienue pacuetnoit yactu 13 /Cp/ OIIK-1-31 J1.1
OIIK-5-31 J1.3
VK-1-31 J14
YK-2-31 J2.1
[1K-2-31 J23
YK-1-¥2 2.4
YK-1-B2 J2.7
J2.8
J12.10
J3.1
Paznes 5. OcHOBBI B3aUMOAEHCTBHSA )KUAKOIO Me-
TaJL1a ¢ Ta30BOi aTMOC(epoii cTajlenIaBHIbHBIX
arperaTos

5.1 TepMomuHamMuueckue W KHHETHYECKHE  3aKOHO- OIIK-1-31 J1.1
MEPHOCTH TMPOLECCOB PACTBOPEHUS U B3aMMOICHCTBHS OIIK-5-31 112
BOJIOPO/Ia, a30Ta M KHCIOPOJA C XKHJI-KHM PacIulaBOM YK-1-31 121
Ha OCHOBE jXeje3a. YalleHHe PacTBOPEHHBIX a30Ta, YK-2-31 J122
BOJIOPOZIa M KHUCJIOPOAA M3 KHMIKOTO pPacIulaBa Ha OCHO- IK-2-31 2.4
Be Jkenesa. [Ipoueccsl ucnapeHus U3 XXKUAKUX CIUIABOB. OIIK-1-Y1 J25
Juctwuanust 1 pektudukanua. TepMoJuHAMUKa HC- OIIK-1-B1 J2.6
napeHnus./Jlex/ OIIK-5-B1 J12.8

YK-1-B1 J2.9
YK-1-32 J12.10

5.2 Pemenne npuxnagHbIX 3a7ad MO pas3lely IUCIUIINHBI OIIK-1-B1 J13

«OCHOBBI B3aMMOJICHCTBHS KHJKOTO MeTajula C raso- OIIK-5-V1 JN2.1




BOW aTMoc(hepoll cTaneruiaBuIbHBIX arperatoBy/ [1p/ OIIK-5-B1 J122
VK-1-V1 2.4
VYK-2-V1 Jd2.5
IK -2-V1 J2.7
IIK -2-B1
VK-2-B1
5.3 YcBoeHue Tekyluero yueonoro matepuaia /Cp/ 1 2 OIIK-1-31 J1.1
OIIK-5-31 Jd1.2
VK-1-31 J2.1
VK-2-31 22
[1K-2-31 2.4
Jd2.5
J2.6
238
J2.9
J12.10
54 Ioaroroska u odpopmieHue npakruyeckux pador /Cp/ 1 2 OIIK-5-V1 J13
VK-1-B1 J2.1
[K-2-V1 22
IK-2-B1 J24
VK-1-32 Jd2.5
J2.7
55 IToaroroBka K KOHTPOIBHOMY MEPONPHITHIO B paMKax 1 2 OIIK-1-31 J1.1
TEKyIIeT0 KOHTPOJISI ycIieBaeMOCTH — pasfen 4 u 5 OIIK-5-31 JT1.2
(xoHTpOJBHAs paboTa) /Cp/ VK-1-31 121
VK-2-31 J22
[1K-2-31 2.4
YK-1-32 Jd2.5
J2.6
J2.38
J2.9
J12.10
5.6 3ammra 13 /Cp/ 1 2 OIIK-1-V1 J1.1
OIIK-1-B1 J1.3
OIIK-5-V1 T14
OIIK-5-B1 J2.1
YK-1-31 J23
YK-2-31 2.4
VK-2-V1 2.7
TK-2-31 J2.38
K -2-V1 J2.10
YK-1-32 Jq3.1
YK-1-V2
VYK-1-B2
Yacbl Ha KOHTPOJIb /KOHTpOJIB/ 1 36 OIIK-1-31 J1.1
OIIK-1-V1 Jd1.2
OIIK-1-B1 J13
OIIK-5-31 a14
OIIK-5-¥1 2.1
OIIK-5-B1 J22
VK-1-31 J23
YK-1-V1 J24
VK-1-B1 Jd2.5
YK-2-31 J2.6
YK-2-V1 Jd2.7
YK-2-B1 J2.8
TIK-2-31 J2.9
IK-2-V1 J12.10
IK-2-B1
YK-1-32
YK-1-V2
VK-1-B2

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Boripochl /151 cCaMOCTOAITEIbHOM NMOATOTOBKH K 9K3aMeHY (3a4eTy ¢ OLeHKOI)

Paspea 1. Ilpukiaannoii xapaktep U pU3NKO-XUMHYECKHE OCHOBBI PeaKluii rOpeHusl B MeTAJUIypruu

1 IpuknanHoi xapakTep peaklMy TOPEHHs BOJOPOJA JJIs METAJUIypru4ecKux npoueccoB. KoHcTanTa paBHOBecus peakuuu. Bims-
HHE SHEPrOTeXHOJIOTHYECKUX (PaKTOPOB Ha CMELICHUS] PaBHOBECHs peakluu. MI3MeHeHne KOHCTaHThl paBHOBECHs U sHepruu [ mboca




B 3aBHCHMOCTH OT U3MeHeHus Temuepatypsl mpouecca (OIIK-1-31 OITK-1-Y1 OIIK-1-B10ITK-5-31 OIIK-5-V1

OIIK-5-B1VK-1-31 VK-1-Y1VYK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 I1K-2-31 TIK -2-¥Y1 IIK -2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

2 TIpuknagHON XapakTep peakuuu ropeHust MoHookcuaa yriaepoaa (CO) st MeTamtyprudeckux nporeccoB. KoHcTanTa paBHOBeCHs
peaknuy. BiusHue 3HeproTeXHOIOrnIecKuX (pakTopoB Ha CMENIEHHs] PAaBHOBECHS peakiyu. VI3MeHeHne KOHCTAaHThI PaBHOBECHS U
sHeprun ['M66ca B 3aBUCMOCTH OT H3MeHEHUs TeMiepatyphl mporiecca (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-V1
OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1VK-2-31 VK-2-V1 VK-2-BI1 I[1K-2-31 IIK -2-¥1 IIK -2-B1 YK-1-32 VK-1-V2 VK-1-B2)

3 BoccTaHOBHTENIBHAS CIIOCOOHOCTH BOJOPOJIa ¥ MOHOOKCHAA YIIepoa IIpU BHICOKHUX TeMrepaTypax. [IpuxiaaHoil xapaktep peak-
LU JUI MeTaJIy prudecKux mpoueccoB. VzmeHenue sHeprun 'm60ca XUMUYEeCKUX peaknuil B 3aBUCMOCTH OT H3MEHEHHUS TeMIIepa-
Typsl (OIIK-1-31 OIIK-1-V1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-V1

VK-2-BI1 [IK-2-31 [1K -2-Y1 IIK -2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

4 TIpuxyiagHON XapaKTep peakuruy BOASHOIO rasa Jjisi MeTauIypru4eckux npoueccoB. KoHcTaHTa paBHOBecHs peakuuu. BiausHue
SHEProTEeXHOJOrMUeCKUX (haKTOPOB HA CMEIIECHUs paBHOBECHUS peakiuu. M3MeHeHne KOHCTaHThl paBHOBecHs U sHepruu [ nboca B
3aBUCUMOCTH OT U3MEHeHHs Temrepatypsl nponecca (OITK-1-31 OITK-1-Y1 OTIK-1-B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31
VK-1-V1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 T1K-2-31 [1K -2-V1 IIK -2-B1 VK-1-32 VK-1-V2 VK-1-B2)

5 Kucnoponnsiit noteHnuan. OKUCIUTEIbHBIN U BOCCTAHOBUTEIBHBIN XapaKkTep Ia30BbIX aTMOCc(ep B METAITypruuecKHX arperarax.
TepMoaMHAMUKA CIOKHBIX ra30BbIX aTMochep MeTamtyprudeckux arperaros (OIIK-1-31 OITK-1-Y1 OIIK-1-B1OIIK-5-31
OIIK-5-¥1 OITK-5-B1VYK-1-31 VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [1K-2-31 T[IK -2-V1 IIK -2-B1 YK-1-32 YK-1-V2
VK-1-B2)

6 IpukiagHOM XapakTep peakly TOPSHUs U KOHBEPCUH METaHa JUIS MeTAUTyprUuecKuX mporeccoB. KoHcTaHTa paBHOBECHS peak-
1. BinsiHue SHEProTeXHOIOrHIeCKUX (paKTOPOB HAa CMEIICHHS PaBHOBECHS peakuny. V3MeHeHe KOHCTAaHThI PaBHOBECHS PEaKIUU
B 3aBHCHMOCTH OT U3MEHEHHS TeMIlepaTypsl mponecca. [Ipomecc yckopenust kouBepcun mpupogaoro raza (OIIK-1-31 OIIK-1-V1
OIIK-1-B10OIIK-5-31 OIIK-5-¥1 OIIK-5-B1VYK-1-31 YK-1-Y1VYK-1-B1YK-2-31 YVK-2-V1 YK-2-B1 I1K-2-31 TIK -2-V1 TIK -2-B1
VK-1-32 VK-1-¥2 YK-1-B2)

7 IpuknaHOl XapakTep peaklUUy pa3JIoKeHHUs MeTaHa JUIsl METaJUTypriudeckux npoueccoB. KoHctaHTa paBHOBecHs peakuuu. M3me-
HEHHe KOHCTAHTBI PABHOBECHS PEAKIINH B 3aBHCHMOCTH OT H3MeHEHMs TemmepaTypsl nmpornecca (OITK-1-31 OTIK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 I[IK -2-¥Y1 IIK -2-B1 YK-1-32
VK-1-¥2 VK-1-B2)

8 [pukiagHO# XapakTep peakiy ra3uuKanuy yriaepoaa JUOKCHIOM yriepoa Uil MeTaulypru4ecKux mnpoueccoB. KoHcTanTa
peakIiy, BIUsSHUE YHEPrOTEXHOIOTHIECKUX (PaKTOpOB Ha HampaBieHue xumudeckoit peakiuu (OITK-1-31 OIIK-1-V1 OIIK-1-
BIOIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-V1 VK-2-B1 I[1K-2-31 [1K-2-V1 IIK -2-B1 YK-1-32
VK-1-¥2 VK-1-B2)

9 IlpuknanHOl XapakTep peakluy ra3udukanuy yriepoaa BOJIHBIM HapoM UL METaJUTy prudeckux npoueccon. Koncranra peax-
LMY, BIMSHAE SHEPTOTEXHOIIOINYECKHX (haKTOpOB Ha HampasieHue xumuueckoit peakiuu (OITK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1VYK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 IIK -2-V1 IIK -2-B1 YK-1-32
VK-1-V2 VK-1-B2)

10 IlpuknagHoii XapakTep peakiiy NOJIHOTO U HEIOJIHOT0 FOPEeHUs yriepoJa Il MeTaJulypruueckux npoieccoB. Koncranra peax-
[[WH, BJIUAHHAE SHEPTOTEXHOJIOTHYECKUX (PAKTOPOB Ha HarmpasieHne xuMrdeckoi peakiuu (OTIK-1-31 OIMK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-¥1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [IK-2-31 IIK -2-V1 IIK -2-B1 YK-1-32
VK-1-V2 VK-1-B2)

11 IlermHO# MeXaHU3M peakIuii TOMOT€HHOTo ropeHus. TemioBoe BocaMeHeHue. XapakTepUCTUKa OCHOBHBIX MOJI0KEHUH Teopuu
HEIHBIX peakiuil. MexaHu3M ropeHus BoAOpoaa, MOHOOKcHAa yrieposa u merana (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31
OIIK-5-¥1 OITK-5-B1VYK-1-31 VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [1K-2-31 T[IK -2-V1 IIK -2-B1 YK-1-32 YK-1-V2
VK-1-B2)

Paznen 2. [IpukiaaaHoii xapakTep siBJIeHHI NPU BOCCTAHOBHTELHBIX NpoLeccax B MeTAJIYPruu

1 OO6mast XapaKTepHCTHKa OKHACIUTEILHO-BOCCTAHOBUTENBHBIX TIPOIIECCOB B MeTAILTyprud. Kiaccuduxanus okCHIOB 0 BOCCTaHO-
BUMOCTH. XapaKTepHCTHKa OCHOBHBIX BOCCTAHOBUTENEH IIPUMEHIEMbIX B METAJUTypTrUH. YTIETEPMUUECKUI U METAIIIO TEp MUUECKHUIT
nporecc BocctaHoBienus (OIIK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 VK-1-Y1VYK-1-B1

VK-2-31 YK-2-V1 YK-2-B1 I1K-2-31 TIK -2-V1 I[IK -2-B1 YK-1-32 VK-1-V2 YK-1-B2)

2 BoccTaHOBIIGHHE METAIIIOB U3 OKCHAOB IPH HCHOIb30BaHUU Ta3000pa3HbIX BocctanoBuTenel (CO u H2). PaBHoBecHOE cocTostHUE
cuctrembl Me — CO — CO2 — Me. TepmoanHaMiuuecKue 0COOEHHOCTH peakLuii TpU U3MEHEHUH YHEPrOTEXHOJIOTHIECKUX IToKa3aTe el
npornecca (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 VK-1-V1VK-1-B1YK-2-31 YK-2-V1
VK-2-B1 TIK-2-31 TIK -2-V1 IIK -2-B1 YK-1-32 YK-1-V2 VK-1-B2)

3 TepmoanHamMu4Yeckre 0COOCHHOCTH BOCCTAHOBJICHUS! OKCHUIOB TBEPIBIM yriieponoM. KoHCTaHTa paBHOBECHS PEeaKLUil IPSIMOTO
BOCCTAHOBJICHHS. Y CIIOBUSI BOCCTAHOBIICHHUSI P M3MEHeHNH TemmepaTypsl nporecca (OITK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31
OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-Y1VYK-1-B1YK-2-31 YK-2-Y1 VK-2-B1 IIK-2-31 I[IK -2-Y1 IIK-2-B1 YK-1-32 VK-1-V2
VK-1-B2)

4 TepMoauHAMHYECKHE OCOOCHHOCTH BOCCTAHOBIICHHS JKeJie3a U3 OKCHIOB MOHOOKcHoM yriaepona (CO) u Bogopoaom (H2). Brus-
Hue (a30BbIX MpeBpalleHuii Ha paBHOBecHe peakiuu BocctaHoBnenus (OITK-1-31 OIIK-1-Y 1 OIIK-1-B10OIIK-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 VK-1-YV1YK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 I1K-2-31 TIK -2-¥Y1 IT1K-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

5 TepmoanHamMu4eckre 0cOOCHHOCTH BOCCTAHOBJICHHUS JKeJe3a U3 OKCHJIOB C Y4aCTHEM TBEpJIOro yriepoaa. Temneparypa Hadana
OPSIMOTO BOCCTAHOBIICHHS, H3MEHEHHE €€ 3HAUCHUSI B 3aBHCHMOCTH OT 3HEeprotexHonornueckux napamerpos (OIIK-1-31 OIIK-1-V1
OIIK-1-B10OIIK-5-31 OIIK-5-¥1 OIIK-5-B1VYK-1-31 YVK-1-YV1VK-1-B1YK-2-31 YVK-2-V1 YK-2-B1 IIK-2-31 IIK -2-V1 IIK -2-B1
VK-1-32 YK-1-V2 YK-1-B2)

6 MexaHn3M U IPUKJIAJHON XapaKTep peakIuid BOCCTAHOBICHHS OKCHIOB METAIIOB razamu. Cramum rporiecca. THIbl B3anMoaen-
ctBus BocctaHosutens ¢ okcuaamu (OIIK-1-31 OIIK-1-Y1 OITK-1-B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1VYK-1-31 VK-1-V1
VK-1-B1YK-2-31 YK-2-¥V1 YK-2-Bl [1K-2-31 TIK -2-¥1 IIK -2-B1 YK-1-32 YK-1-V2 VK-1-B2)

7 IpuknanHOl XapakTep BOCCTAHOBJICHUS OKCHIOB JKeye3a sl MeTaulyprudeckux arperaros. [Iporiecc BOCCTaHOBICHHS OKCHIA
JKelle3a BOAopoioM. BimsiHue nopuctocT Ha npoTtekaHue mnpoueccos Boccranoinenus (OITK-1-31 OITK-1-Y1 OIIK-1-B1
OIIK-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-V1 IIK -2-B1 YK-1-32




VK-1-V2 YK-1-B2)

8 IlpukmnagHoii XapakTep, MEXaHH3M ¥ KHHETHYECKHE 3aKOHOMEPHOCTH MPOLECCa BOCCTAHO BICHHS OKCHJIOB TBEPABIM YIIIEPOIOM.
Bo3moxkHbIe cxembl mporiecca BocctanopieHus (OITK-1-31 OIIK-1-V1 OIIK-1-B1OIIK-5-31 OTIK-5-Y1 OITK-5-B1VK-1-31 VK-1-
V1VYK-1-B1YK-2-31 VK-2-V1 YK-2-B1 [1K-2-31 IIK -2-Y1 IIK -2-B1 YK-1-32 YK-1-V2 VK-1-B2)

9 Ponb muddy3nOHHBIX IPOLECCOB MTPH BOCCTAHOBICHUH METAaJUTIOB U3 OKCHIOB. Onpenenenne ckopoctu auddys3un raza — Boccra-
HOBHTEISI B TIOpax OKcyjaa. BinsHue Temnepatypsl Ha CKOpOCTH () (HY3HOHHOTO U XMMUYECKOTO 3BE€Ha MPOIecca BOCCTAHOBICHHS
(OIIK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-Y1VYK-1-B1YK-2-31 YK-2-¥Y1 YK-2-B1
ITK-2-31 TIK-2-V1 TIK-2-B1 YK-1-32 YK-1-V2 YK-1-B2)

10 ITopuctocTh BOCCTaHABINBAEMbBIX OKCHAOB METAJUIOB, €€ BIMSHUE Ha IPOLECCH BOCCTAaHOBJICHHS. BIHsSHHE NOPUCTOCTH KYCKOB
OKCHJIOB Ha CKOPOCTH U TIOJTHOTY BOCCTAHOBIICHHUS. B3anMOCBS3b MOPUCTOCTH KyCKOB OKCHIOB C TEMIIEPATypPOi BOCCTAHOBIICHHUS
(OIIK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-V1 OIIK-5-B1VK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-
31 [IK-2-Y1 [1K-2-B1 YK-1-32 VK-1-Y2 VK-1-B2)

11 MexaHn3M BOCCTAaHOBJICHHS OKCHUIOB TBEPABIM yriiepogoM. Bo3MokHbIe cxemsl mpouecca. Poib KOHTAKTHI TBEPAOTO yriieposa C
okcuoM B mporiecce mpsimoro BocctanoBierust (OITK-1-31 OITK-1-V1 OITK-1-B10OITK-5-31 OIIK-5-V1 OITK-5-B1VYK-1-31
VK-1-V1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 TIK-2-31 [1K -2-V1 TIK -2-B1 VK-1-32 VK-1-Y2 VK-1-B2)

12 JlumuTHpYIOIIEee 3BEHO Mpoliecca B JBYXCTYNCHIATON CXEME yrIICTEPMHUECKOTO BOCCTAHOBICHHUS. BIInsHUE TEXHOIOTHISCKUX
(hakTOpOB Ha yBENHUYCHHE CKOPOCTH JIMMHUTHPYIOIIETo 3BeHa mporiecca Bocctanosienus (OIIK-1-31 OITK-1-V1 OITK-1-B1
OIIK-5-31 OIIK-5-¥1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 [1K-2-V1 I1K-2-B1 YK-1-32
VK-1-V2 VK-1-B2)

13 TlpuknaaHON XapakTep sSBICHHS HAYTJICPOKUBAHKS METAIZIOB B MeTAJUTYpriu. [Ipoliecc HayriieposKUBaHUS TIOBEPXHOCTHBIX CJIO-
eB MeTaiuta. CXeMbl HayTJIepoXKUBaHMs. 3aBUCHMOCTb PaBHOBECHOT'O COCTaBa Ia30BoH (ha3bl M aKTHBHOCTH YIJIeposia B METallIe OT
TeMIepatypbl B 1Byx(dasnoit odnactu (dhepput u uementut) (OITK-1-31 OITK-1-V1 OITK-1-B1OIIK-5-31 OIIK-5-V1 OIIK-5-
BIVYK-1-31 YK-1-Y1VK-1-B1VK-2-31 VK-2-V1 YK-2-B1 I1K-2-31 [IK-2-Y1 ITK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

Paznen 3. [IpukaagHoii xapakTep siBJeHH, IPOMCXOASIIIUX B METAJUIyPrH4ecKUX pacmiaBax

1 Knaccudukanus Metamrypruueckux mutakoB. CTpyKTypa TBEP/bIX HMITAKOB. XapaKTePUCTHKH METALUTypru4ecKuX IuIakoB. Tu-
MUYHBIE COCTABBI METAIUTY PrUveCKUX MUIAKOB [UTS Pas3iuyHbIX MaBmibHbIX arperato (OIIK-1-31 OITK-1-Y1 OIIK-1-B10OIIK-5-31
OIIK-5-¥1 OITK-5-B1VYK-1-31 YK-1-Y1VYK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [1K-2-31 I[IK-2-V1 [1K-2-B1 YK-1-32 VK-1-¥2
VK-1-B2)

2 JIBoiiHbIe AUArpaMMbl COCTOSHUS IIJIAKOBBIX CHCTEM. XapaKTEPUCTUKH OCHOBHBIX obOnacTel Ha mpumepe cuctemsl CaO — SiOz.
TpoitHble qUarpaMMBl, IPUHITAITEI KX TOCTpoeHus. [IpaBuio peraara s Tpoineix auarpamm (OITK-1-31 OIIK-1-V1 OIIK-1-
B1OIIK-5-31 OIIK-5-V1 OIIK-5-B1YVK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 [1K-2-31 [1K-2-V 1 IIK-2-B1 YK-1-32
VK-1-V2 YK-1-B2)

3 OCHOBHBIC CBOWCTBA JKUJIKUX CTaJICTUIABUIIbHBIX IIUTAKOB. BiIMsHUE CBOWCTB XUAKHUX LUIAKOB JJIs MPOTEKaHUE PU3NKO — XUMHUYE-
CKHX SIBJICHUH B CTaJICIJIABUIBHOM IIPOU3BOACTBE. SIBIICHNE BCIIEHUBAHUS CTAJICIUIABIIIBHBIX [IVIAKOB M €r0 NMPaKTU4YecKas 3HaYH-
MOCTB JUIS CTallemuIaBmibHEIX Tporeccos (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OTIK-5-Y1 OIIK-5-B1YK-1-31
VK-1-Y1VK-1-B1VK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-V1 [1K-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

4 OO1rHe CBeJICHUS O CTPOCHUH IIUIAKOBBIX PaCcTBOPOB. MOJIEKYIIApHAs: TCOPHUsl CTPOCHHS, OCHOBHBIC JJOCTOMHCTBA M HEJOCTATKH.
HoHHast TeopHsi CTPOCHUS UTaKoBbIX pacTBopoB. (OIIK-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-V1 YK-2-B1 [1K-2-31 T[IK-2-¥Y1 T1K-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

5Teopust COBEpIIEHHBIX HOHHBIX PacTBOPOB. IIpuKiIaqHOMi XapakTep TEOPHH U1l PACYETOB PABHOBECHUS METAIUIA M «IIPOCTOTO0Y IILIa-
Ka. BrusiHue yBe-nMYeHHs YMcia KOMIOHEHTOB B IIUTAKE Ha JOCTOBEPHOCTh pacdeToB U OnbITHBIX HanHbX (OITK-1-31 OIIK-1-V1
OIIK-1-B10OIIK-5-31 OTIK-5-¥1 OIIK-5-B1YK-1-31 VK-1-YV1VYK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 TIK-2-¥1 I1K-2-B1
VK-1-32 VK-1-V2 VK-1-B2)

6 Teopus perynspHbIX HOHHBIX pacTBopoB B.A. KoxkeypoBa, ocHOBHBIE ee mosnoxeHus. [IpakTudeckas 3HaUUMOCTb JUI METAILTyp-
rudeckoro mpousBoacTra (OIIK-1-31 OIIK-1-VY1 OIIK-1-B10OITIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1

VK-2-31 YK-2-V1 YK-2-B1 I1K-2-31 TIK-2-Y1 TIK-2-B1 YK-1-32 VK-1-¥2 VK-1-B2)

7 CTpyKTypa U CTPOCHHUE KUIKAX METAIIOB. «DJIEKTPOHHBIN a3y penieTke Merauia. lI3MeHeHHe KpUCTAIIIMYECKON PeIeTKH MpU
iaBneHun Metaiia. HacnenoBanue cTpykTypsl skuakoro metamia (OITK-1-31 OTIK-1-Y1 OIIK-1-B1OIIK-5-31 OITK-5-Y1
OIIK-5-B1YK-1-31 VK-1-V1VYK-1-B1VK-2-31 VK-2-Y1 VK-2-BI1 I1K-2-31 IIK-2- V1 [1K-2-B1 VK-1-32 VK-1-¥2 YK-1-B2)

8 MopnenbHble TeopuH KuIKocTH. OCHOBHBIE TTOJIOKEHUSA «IbIpodHOi» Teopuu SI.M1. @penkens. TemnoBoe ABMKEHUE aTOMOB B CO-
OTBETCTBUH ¢ «abIpouHoii» Teopueii (OIIK-1-31 OITK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1
VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [1K-2-31 TIK-2-Y 1 [1K-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

9Teopus KIIaCTepOB U MOJEIIb KecTKuX chep. Moaens cBodoaHoro atoMa. OcHoBuble noyiokenus (OIMK-1-31 OIIK-1-Y1
OIIK-1-B1OIIK-5-31 OIIK-5-¥1 OIIK-5-B1YK-1-31 VK-1-Y1VYK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 TIK-2-¥1 T1K-2-B1
VK-1-32 VK-1-¥2 YK-1-B2)

10 CymHocTh BHYTPEHHETr0 TpeHHUS (BA3KOCTH) PACIUIaBOB. 3aBUCHMOCTH BSI3KOCTH OT TEMIIEPaTyphl polecca. Mi3MeHeHue 3Hade-
HUSI BA3KOCTHU TIPH HAIMYKUK PUMECceH IPYruX )XUAKUX METaJUIOB. BiusHue BBOJA JIETUPYIO-IIUX KOMIIOHEHTOB Ha BS3KOCTh MHJIKO-
ro xene3a (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OTIK-5-31 OTIK-5-V1 OIIK-5-B1 YK-1-31 YK-1-Y1VK-1-B1YK-2-31

VK-2-V1 YK-2-B1 I[1K-2-31 [1IK-2-V 1 TIK-2-B1 YK-1-32 VK-1-V¥2 VK-1-B2)

11 V3MeHeHHe MIIOTHOCTH METaJljIa IIPU Iepexo/ie U3 TBEPAOro COCTOSHUS B XKUIKOe. BinsHIe cTeneHu neperpesa pacriaBa Hal
TEeMIEepaTypoi TUKBUIyCa Ha U3MeHeHHe IoTHOCTH )uakoro Metainia (OITK-1-31 OITK-1-V1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1VK-2-31 VK-2-Y1 VK-2-BIIIK-2-31 [1K-2-¥Y1 I1K-2-B1 VK-1-32 YK-1-V2 VK-1-B2)

12 TToBepXHOCTHOE HATSHKCHHE KUIKOTO MeTajula. PoJib MOBEPXHOCTHOTO HATSDKCHHUS ISl METAJLTyPrHYECKHX TPOLECcCcoB. SIBIeHue
aJire3uu NP KOH-TakTe MBYX KUakux ¢a3(OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OI1K-5-31 OIIK-5-¥Y1 OIIK-5-B1YK-1-31 YK-1-
V1VK-1-B1YK-2-31 YK-2-¥Y1 YK-2-B1 TIK-2-31 [1K-2-V1 I1K-2-B1 YK-1-32 YK-1-¥2 YK-1-B2)

13 AKTHBHOCTH KOMIIOHEHTOB METAJUIMYECKHUX paciuiaBoB. CrocoObl BBIpaXKEHHUS COCTaBa, OTAMYHTEeNbHbBIe ocodeHHocTr (OITK-1-31
OIIK-1-¥1 OITK-1-B10OITK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-YV1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [IK-2-V1
IIK-2-B1 VK-1-32 VK-1-V2 VK-1-B2)

143aKoHBI U151 MOCATBHBIX PACTBOPOB. XapaKTep OTKIOHEHHS PEaIbHBIX pacTBOPOB oT 3akoHOB Payms u ['enpu (OIIK-1-31




OIIK-1-Y1 OITK-1-B10OITK-5-31 OIIK-5-¥Y1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [1K-2-31 [1K-2-V1
IIK-2-B1 VK-1-32 VK-1-V2 VK-1-B2)

15 Xumudeckuil MOTEHIMAN dJIeMeHTa B pacTBOpe. PeasbHble pacTBOPHI U peryispubie pactopbl (OITK-1-31 OIIK-1-V1 OIIK-1-
BIOIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1VYK-2-31 YK-2-V1 VK-2-B1 [1K-2-31 [IK-2-V1 IIK-2-B1 YK-1-32
VK-1-¥2 VK-1-B2)

16 OO0wmue xapakTepUCTUKHU ITapaMeTPOB B3aUMOJEHCTBUS 1-T0 1 2 - T0 poza. [IpakTHyeckast 3HaUMMOCTb TapaMeTPOB B3aUMOJICH-
cTBUS U1t MeTamnypruueckux pacueros (OIIK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-V1
VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 I1K-2-31 TIK-2-Y 1 [1K-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

17 MacconepeHoc B pacIulaBax U 3aKOHOMEPHOCTH IPOTEKaHUs 3TOTO Iponecca. SIBneHus MonekysipHoi auddysun. IIpaktuueckas
3HAYMMOCTD 3TOTO SIBJIECHUS /Il MPOTEKAHUS CTalemIaBmIbHbIX mporeccoB (OITK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-V 1
OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1VK-2-31 YK-2-¥1 VK-2-BI1 I[1K-2-31 I[IK-2- V1 [1K-2-B1 YK-1-32 VK-1-¥2 YK-1-B2)

18 KonBekTuBHas auddysus, ee poib I MPOTEKaHUs IPOLECCOB B pealibHbIX METAJUTYPrHYeCKUX CUCTEMax B LEJIAX MepeHoca Ho-
toka BemiectBa (OITK-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 YK-2-B1 [1K-2-31 [1K-2-V 1 TIK-2-B1 YK-1-32 VK-1-V¥2 VK-1-B2)

19 TIpornecc kprcTaIM3alK METaIa: KPUTUYECKUI pa3Mep 3apo.bliiia, (IIyKTyallMOHHbIC M3MEHEHUS CBOOOIHOM SHEPTUH MTPU
KPUCTAIM3AIMHU. BIMsIHUE CTeNICHN MePeoXIaXICHHUsI paciuiaBa Ha ckopocTh kpuctamumusanuu (OITK-1-31 OTIK-1-Y1 OIIK-1-
B1OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1VYK-2-31 YK-2-V1 YK-2-B1 [1K-2-31 [1K-2-Y 1 IIK-2-B1 YK-1-32
VK-1-V2 YK-1-B2)

20 INpomecc pocta 3apofplimeii KpucTamia. Biusane MexaHn4ecKiX nMprMecel B pacijiaBe Ha Mponece KpucTaum3anny. Biusane
Moaudukatopos Ha mporecc kpuctautmsammu (OITK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-
V1VYK-1-B1YK-2-31 YK-2-V1 VK-2-BI1 IIK-2-31 IIK-2-V1 I1K-2-B1 YK-1-32 VK-1-¥2 YK-1-B2)

21 Pacnpenenenue KOMIIOHEHTOB MEXY HIJJAKOM M MeTaIoM. [IoHATHE KOHCTAHTHI pacrpeeseHust U Ko dHLIneHTa pacupeee-
uus (OITK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OITK-5-¥Y1 OIIK-5-B1 YK-1-31 VK-1-Y1VYK-1-B1YK-2-31 YK-2-¥1 YK-2-B1
IIK-2-31 IIK-2-Y1 TIK-2-B1 YK-1-32 VK-1-V¥2 VK-1-B2)

Pasnen 4. TepMO).Il/lHaMl/IKa M KMHETHKA B3aMMOJeiiCTBUS MeTAJIMYEeCKHUX H IIJIAKOBBIX pacmiaBoB

1 OkucnuTenbHbIe CBOWCTBA HIaKa. [Iporecc nepeHoca KUCIOpoaa U3 ra30Boi (as3bl B MeTaill yepes uuiak. Cesi3b OKUCIUTEIbHON
criocobHocTH niTaka ¢ akTuBHOCTHIO FeO B mutake (OITK-1-31 OITK-1-V1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31
VK-1-Y1VK-1-B1VK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 I[1K-2-V1 [1K-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

2HanpaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi B CTAICIUIABIIIBHBIX IIpoLeccax. Y CIoBH IS YAAJICHUS «HeXela-
TEeNBHBIX» puMeceit u3 xuakoro metamia (OIIK-1-31 OIIK-1-V1 OINIK-1-B10IIK-5-31 OITK-5-Y1 OIIK-5-B1YK-1-31 YK-1-
V1VK-1-B1VK-2-31 VK-2-V1 YK-2-B1 IIK-2-31 [IK-2-V1 T1K-2-B1 YK-1-32 VK-1-V¥2 VK-1-B2)

3 HanpagieHre OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMi B CTAICIUIABUIIBHBIX MpOLeccaX. Y CIIOBUS COXPAHEHUSI «IIOJIE3HBIX)
npumMeceit B xua-kom metaie (OITK-1-31 OITK-1-Y1 OINK-1-B10IIK-5-31 OIIK-5-V1 OITK-5-B1YK-1-31 YK-1-Y1VK-1-B1 VK-
2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-V1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

4 TepMoqMHAMHYECKHE M KHHETHYECKHE XapaKTePUCTUKH TIPoLiecca OKUCIICH s yriieposa B skuakoM metamie (OITK-1-31
OIIK-1-¥1 OITK-1-B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-YV1VYK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [IK-2-31 [1K-2-V1
IK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

5 MexaHu3M MOCTYIUICHUS KHCJIOPO/Ia B METAIUT B Tporiecce obesyriepoxkuBanus pacmiasa (OITK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OTIK-5-¥Y1 OIIK-5-B1VK-1-31 VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 TIK-2-31 I[1K-2-V1 T1K-2-B1 YK-1-32
VK-1-V2 YK-1-B2)

6 XapaKTepUCTUKHU TOCJIEA0BATENbHBIX U NTapaJUIeIbHBIX CTaUH Mpolecca B3aUMOICHCTBUS KUCIOPOAa U YIIIEPOJOM B KHIIKOM
pacruiae (OIIK-1-31 OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1YK-1-B1YK-2-31 YK-2-V1
VK-2-B1 TIK-2-31 TTK-2-V1 I1K-2-B1 YK-1-32 VK-1-V2 YK-1-B2)

7 OxapaxkTepu30BaTh XUMHUYECKHE PEAKIIMU MEXLy PACTBOPEHHBIM KHCIOPOAOM U YIIIEPOIOM B )KUAKOM paciuiase. JInumMutupytomas
peakiust iporecca obesyriepoxkuBanus Metamta (OITK-1-31 OTIK-1-VY1 OIIK-1-B10OIIK-5-31 OTIK-5-Y1 OIIK-5-B1

VK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-V1 VK-2-BIIIK-2-31 T[IK-2-V1 TIK-2-B1 YK-1-32 VK-1-V¥2 VK-1-B2)

8 KoHCcTaHTa paBHOBECHS PeaKLIMU B3aMMOACHCTBHS yIJIepoa U PACTBOPEHHOT0 KUCIOpoAaa. BiusHue TemiepaTypsl Ha X0 IIpolec-
ca o6esyriepoxuBanus (OTTK-1-31 OITK-1-YV1 OTIK-1-B10OITK-5-31 OTIK-5-Y1 OITK-5-B1VK-1-31 VK-1-V1VK-1-B1

VK-2-31 YK-2-VY1 YK-2-B1 [1K-2-31 [IK-2-¥1 [1K-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

9 OxapakTepHu30BaTh YCIOBHUS 00pa30BaHMsI KpUTHUYECKHUX pa3MepoB my3bppkoB CO. Poct my3sippka CO Ha MOBEpXHOCTH OTHE-
ymopHoii knagku (OITK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y 1 OIIK-5-B1YK-1-31 VK-1-Y1VK-1-B1VK-2-31
VK-2-V1 YK-2-B1 I1K-2-31 TIK-2-V1 TIK-2-B1 YK-1-32 VK-1-¥2 VK-1-B2)

10 Tepmoannamuka mportecca aecynsdyparmu Metammia (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1
VK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-V1 YK-2-B1 T1K-2-31 [1K-2-V1 TIK-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

11 Kunetnyeckue ocoGeHHOCTH Tporiecca aecynbhypanuu Metamia (OITK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1
OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1VK-2-31 YK-2-Y1 VK-2-BI1 I1K-2-31 I[IK-2- V1 [1K-2-B1 YK-1-32 VK-1-¥2 YK-1-B2)

12 Tepmoanuamuka mporecca aepocdoparmu meramia (OIIK-1-31 OIIK-1-Y1 OITK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-V1 YK-2-B1 T1K-2-31 [1K-2-V1 TIK-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

13 Mexanmu3m peakuunn aedocooparmu xuaxoro metammra (OIK-1-31 OIMK-1-Y1 OINK-1-B10OTIK-5-31 OIIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 [1K-2-V1 [IK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

Pasnen 5. OcHOBBI B3aUMOAeHCTBHS KUAKOI0 MEeTAJLJIA € Ta30BOi aTMOC(depoii cTalemIaBWIbHbIX aTPeraTon

1 TepmoanHaMuKa mporecca pacTBopeHus Bogopoa B xuakom meramie (OITK-1-31 OITK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 VK-1-V1VYK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 I1K-2-31 T1K-2- V1 [1K-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

2 TepmoauHAMUKa MpoOLecca PaCcTBOPEHUs Kucyiopona B xxuakom metamie (OITK-1-31 OIIK-1-VY1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1
OIIK-5-B1VK-1-31 VK-1-Y1VYK-1-B1 YK-2-31 YK-2-V1 YVK-2-B1 IIK-2-31 TIK-2- V1 I1K-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

3 MexaHu3M pacTBOPEHHS U yaajeHus a3ota u3 xuakoro metamwia (OIIK-1-31 OITK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-V1
OIIK-5-B1YK-1-31 VK-1-V1VK-1-B1VK-2-31 VK-2-Y1 VK-2-BI1 I1K-2-31 [IK-2- V1 I1K-2-B1 VK-1-32 VK-1-Y2 YK-1-B2)




4 MexaHu3M pacTBOPEHHs U yaaleHus Bogopoa u3 xuakoro metamia (OITK-1-31 OIIK-1-VY1 OIIK-1-B10OIIK-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 VK-1-YV1YK-1-B1 YK-2-31 YK-2-V1 YVK-2-B1 I1K-2-31 TIK-2-V1 I1K-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

5 Tlpotecc B3aMMOIEHCTBHSI PACTBOPEHHOr0 Bogopoa ¢ xuakum Metamiom (OITK-1-31 OTIK-1-V1 OIIK-1-B10IIK-5-31
OIIK-5-¥Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 I1K-2-31 IIK-2-V1 [1K-2-B1 YK-1-32 VK-1-V2
VK-1-B2)

6 Ilporecc B3aMMOJIEHCTBHS PACTBOPEHHOTO a30Ta ¢ KHakuM MeTamioM (OIMK-1-31 OITK-1-V1 OIIK-1-B10ITK-5-31 OIIK-5-Y1
OIIK-5-B1VK-1-31 VK-1-V1YK-1-B1 YK-2-31 YK-2-V1 YVK-2-B1 I1K-2-31 TIK-2-V1 [1K-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

7 Tlporecc B3aMMOSHCTBHS paCTBOPEHHOTO Kuciopoa ¢ kunkum metammiom (OITK-1-31 OIMK-1-Y1 OINK-1-B1OIIK-5-31
OIIK-5-Y1 OITK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 [1K-2-31 T[IK-2-V1 [1K-2-B1 YK-1-32 VK-1-¥2
VK-1-B2)

5.2. llepeyenn padoT, BHINOJIHSEMbIX M0 THCHHUIIJIHHE

B cemectpe 1 no kypcy npenycMoTpeH k3aMeH. B cemectpe 1 npeaycMoTpeHsl:

1) KonrponsHas pa6orta Ne 1 o pasmenam 1-2 (OITK-1-31 OIIK-5-31 YK-1-31 VK-2-31 VK-1-32 TIK-2-31).

2) KonrtponsHas padota Ne 2 mo paszgeny 3 (OITK-1-31 OITK-5-31 VK-1-31 VK-2-31 YK-1-32 TIK-2-31).

3) KonrponsHas pabota Ne 3 mo pasgenam 4-5 (OIIK-1-31 OIIK-5-31 VK-1-31 YK-2-31 YK-1-32 TIK-2-31).

BapuaHThI 17151 KOHTPOJIBHBIX paboT npescraBiensl B POM.

Bo3MoxHa IpocTaHOBKA 3K3aMeHa Ha OCHOBE PE3yJbTaTOB TEKYIIEH aTTecTanuy B TedyeHUe cemectpa 1. C menpio momydeHus 6oiee
BBICOKOI1 OIIEHKE M0 AUCLUIUIMHE CTYJCHT UMEET IIPAaBO CIaBaTh 3K3aMEH.

Jomammnee 3aganue (OITK-1-Y1 OIIK-1-B10OIIK-5-Y1 OIIK-5-B1YK-1-V1 VK-1-B1YK-2-V1 VK-2-B1YK-1-Y2 VK-1-B2

TIK -2-V1 IIK -2-Bl): cocTouT M3 IBYX 4YacTei: IepBas 4yacTbh (TeopeTHdeckas) — CTYAEHTY MpelyularaeTcsi OnucaTh TEOPETUYECKUN
BOIIPOC, Kacarolleicsl TeMaTUKH AUCIUIUIMHBI (TeMBI BOIPOCOB TmpeacTaBieHbl B @OM, BplgaroTcs MmpernoaBaTeIeM HHIUBHLyallb-
HO); BTOpast 4acTh (pacyerHas) - «PacdeT k03 HUINEHTOB aKTUBHOCTH U aKTHBHOCTH OKCHIOB, COCTABIISIONINX CTaJleIUIaBIIIbHEIC
IUTakny (MHAWBHyaJIbHBIE BApDHAHTHI BEIIOJIHEHMS pacueTHOH yactu /13 npencrasiens B ®OM). /I3 BrmosHseTcs ¢ Tped oBaHHS-
MU, TipeacTaBieHHbMU B JI 3.1.

Jlisi BBINOJNIHEHHS BBIYMCICHUH, aHalu3a IIOJYYCHHBIX JaHHBIX BO3MOXKHO MCIIOJBb30BaHUE MaKeTa IPHUKIAJHBIX IPOrpaMm
MicrosoftExcel. Odopmnenue /13 B coorBercTBHM ¢ Tpeboanusmu 'OCT 2.105, TOCT 7.32.

BerinosHeHHOE NOMalIHee 3aJaHue CTYASHTY CielyeT 3aluIaTh HHIMBUIYalbHO B IIPEyCMOTPEHHOE BpeMs.

IMpaktuueckue 3ansatus (OIIK-1-Y1 OITK-1-B1 OIIK-5-Y1 OIIK-5-B1 YK-1-V1 VK-1-B1 YK-2-V¥1 VK-2-B1 VK-1-¥2 VK-1-B2
IIK -2-Y1 IIK -2-B1)

Ha npaktudeckux 3aHATHAX 00y4YarONIMMHUCS OCYIIECTBIISSTCS pelIeHUe MPUKIIAHBIX 3a/1ad 10 pa3zeaM AUCIUIITHHBL
ITpakTryeckue paboTHI BHITOIHAIOTCA B COOTBETCTBUH C TPEOOBAaHUAMH y4eOHO-METOANYECKOTO OCOOUS K MPAKTHIECKUM 3aHATHAM
(paccMoTpeHs! Ha 3acenanuu kadeapsl MM u pekOMEHI0BaHBI K HCIOJIB30BAHUIO B y4eOHOM IIpoLecce).

5.3. OneHoYHbIE MaTepuaJibl, HCIOJIb3yEeMbI€ JJISl IK3aMEHa (ormcamle 6l/l.l'leTOB, TECTOB U T.l'l.)

DK3aMeHANNOHHBIN OHIET BKIIFOYAET B ce0st 3 TEOPETHUESCKUX BOIPOCA U3 YCTAHOBICHHOTO TIEPEYHS [0 TEMaM, U3JIOKEHHBIM B IO/
pasnene 5.1 nannoui PIT/I.
Busetsl XpaHsTcs Ha Kadeape U YTBepKICHBI 3aBeIyOIINM Kaheapoii.

5.4. MeToanKa OLEHKH OCBOCHHSA IUCHHILIHHEI

Cucrema OleHMBaHMS PE3yIbTATOB OOYUESHHUS 1O JUCHUIIIMHE IS TEKYIIET0 KOHTPOJIS YCIeBaeMOCTH:

Ne ®opma KOHTPOIIS Kputepuii Ornenka
/1
[Ipy BEIOIHEHNH KOHTPOILHON pabOTHl CTYNEHT NMOKA3bIBACT 3a4YTE€HO
JIOCTATOYHBIA YPOBEHb 3HAHUHM B 00BEME MPOHAEHHON TEMBI,
1 KonrponbHas pabota | 00beM NpaBUIBHBIX OTBETOB cocTaBisieT 60% U BbIle
IIpu BEIIONMHEHNU KOHTPOJIBHOH pabOTHI CTYNIEHT ITOKa3bIBaeT HE 3a4TCHO

HEJIOCTAaTOYHBIH YpPOBEHb 3HAHHU B OO0BEME MPONICHHOHN Te-
MBI, 00BEM MPABHJIBHBIX OTBETOB cOCTaBiisieT MeHee 60%
Jlomammaee 3amanue opOpMIIEHO B COOTBETCTBUU C TPeOOBAHU-
SIMH, BBIIIOJIHEH Bech 00beM /I3, MpaBUIBLHOCTH BBITOJTHEHUS
2 JloMalHee 3a1aHue cocTaBisieT 75-80%, BBISIBIEHHbIE HENOYETHI CTYACHT MOXKET 3a4TEHO
YCTpaHUTH NPU 3alUTe, BlIaJeeT TEPMUHOJIOTHEH, apryMEHTH-
pOBaHO OTBEYAaeT HA IIOCTABICHHBIE BOIPOCHL, JIOTHYECKU
MBICJIUT, IOKA3bIBAET JOCTATOYHBIE 3HAHHUS B 00bEeME 3allua-
€MOW TEeMBI, OPHEHTHUPYETCSI B OCHOBHOW W JIOTIOJTHUATEIbHOM
JUTEepaType 1o Kypcy

OdopmiieHne TOMaIIHETO 3aJaHusi HE COOTBETCTBYET Tpeo- HE 3a4TEHO
BaHUSMH, BBINOJIHEHBI He Bce 4acTu /I3, CTyAEeHT HE MOXKeT
YCTPaHUThH BBIABJICHHBIC HEJJOYETHI U 3aMEYaHHS, HE TIOHUMAET
CYIIHOCTH 3aJ]aBaeMBbIX BOIPOCOB, HE OPUEHTUPYETCS B TeMa-
THKE JOMAIIHETO 3a/IaHusl, JOMyCKaeT rpyOble OMIMOKU TpH
OTBETE

3 IIpaktuueckoe 3ansatHe | CTyICHT BIAACET B JOCTATOYHOM 00bEME TEPMHUHOJIOTHEH U 3a4YTCHO
TEOPETHUECKUMH 3HAHUSIMHU 110 TEMATUKE MPAKTHYECKOTO
3aHATHUS, YMEET MPUMEHSTh UX JJISl pEHICHNS MPAKTHIECKNX
TUIIOBBIX 3a][a4, CBA3aHHBIX C MPO(ECCHOHATBHON e TeIbHO-
CTBIO, ApTYMEHTHPOBAHO OTBEYAET HA MOCTABICHHBIE BOTIPO-
CBI, OpPUEHTHPYETCSI B OCHOBHOM U JIOTIOJIHUTEIBHOM TUTEpa-

Type 0 Kypcy




CTyJieHT He BilajieeT TePMHHOJIOTUEH, UMEET HeIO0CTaTOYHbBIN HE 3a4TCHO
00beM 3HaHUH TEOPETUUYECKOr0 MaTepuana, YTo0bl IPUMEHATh
€ro Jyisl PeLIeHUs PaKTHYECKUX THITOBBIX 3aJ[ay, CBS3aHHBIX C
podecCHOHANBEHON AEATENbHOCTHIO, HE TIOHUMAET CYIIHOCTH
U3y4yaeMoW TEeMbl, JOMyCKaeT rpyOble ommMOKH B pacdeTax U
OTBETaX Ha IOCTABJIEHHBIE BOIPOCHI
4 OK3aMeH CTYJCHT MOKa3bIBacT IyO0OKHE, MCUCPIBIBAIONINC 3HAHHSI B OTJIMYHO
o0beMe TPOHACHHOW MPOrpaMMBbI, YBEPEHHO IEHCTBYyeT IO
PUMEHEHHUIO MOJYYCHHBIX 3HAHUN Ha MPAaKTHKE, IPAMOTHO U
JIOTHYECKU CTPOMHO M3JIaraeT MaTepual IPU OTBETE, yMEeT
(GbopMyIHMpOBaTH BBIBOABI M3 H3JI0KEHHOTO TEOPETHYECKOTO
MaTepHala, 1aeT OTBEThl Ha JOMOJHUTEIbHBIC BOTPOCH, 3Ha-
€T JIOTIOJIHUTEJIHHO PEKOMEHIOBAHHYIO JIUTEPATypy
CTYJICHT MOKa3bIBACT TBEPJbIC M JOCTATOYHO IIOJIHBIC 3HAHHS B XOpOILIO
o0beMe MPOMICHHON MPOTrpaMMBbl, JOMYCKAeT HE3HAYUTEIIbHbIC
OIINOKH IpHU OCBCUICHWH 3alaHHBIX BOIIPOCOB, IPABUJIBHO ﬂeﬁ—
CTBYET II0 NPUMEHEHHIO 3HAHMH Ha MPAKTHKE, YETKO H3Jiaraet
MaTepHa
CTYZCHT TOKa3bIBaeT 3HAHUS B 00beMe MPOMICHHOM MPOTrpaMMBlL, YIOBJIETBOPUTEIBHO
OTBETHI M3/IaraeT XOTA M C OIIMOKaMH, HO YBEPEHHO HCIpaBIIsie-
MBIMHU TIOCJIE JIOTIOJIHMTEJIBHBIX M HAaBOJLIMX BOIIPOCOB, Ipa-
BWJIBHO JICHCTBYET 110 IIPUMEHEHHUIO 3HAHUH Ha IPaKTHKE
CTYIICHT JOMycKaeT rpy0ble OMIMOKM B OTBETE, HE MOHUMAET HEY/I0BJICTBOPHUTEIILHO
CYIIHOCTH H3JIaraéMoOro BOIPOCa, HE yMeeT HNPUMECHSATh 3HAHHS
Ha TPaKTUKE, 1aeT HEeNpPaBMIbHBIC WJIM HEHOJIHBIE OTBETHl Ha
JIOTIOJIHUTEIIbHBIC U HABOSIIME BOIPOCHI
CTYJICHT Ha DK3aMCH HE SBUJICS HE sIBKa
6. YYHEBHO-METOJJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHHUE
6.1. Pexomennyemasi qureparypa
6.1.1 OcHoBHas1 JIUTepaTypa
O6o3Haue- ABTOpBI, COCTA- 3ariaBue bub6auorexa HN3naTeancTBoO,
HHUE BHTEIH roj
J1.1 JI.A. lronKuH, IIponsBoacTBo cTanmm HTB CTU HUTY «MUCHUC» M. : TemtoTex-
B.B.Kucunenko HuK, 2008.
112 C. B. bensies, B.A. OCHOBBI TEOpPHH METAII- HTB CTU HUTY «MUCHUC» Hwxuuii Hosro-
I'epoukwmit Jypru4ecKux npouec- poxa : Huxeropon-
coB CKuil roc. Tex.
YHHUBEPCUTET UM.
P.E. Anekceena,
2015.
J1.3 A.C. Tumodeena, OKCTpaKLus YePHBIX HTBb CTU HUTY «MUCHUC» Crapsrit Ockou :
T.B. HukutueHko, METaJJIOB U3 MPUPOIHO- "THT", 2012.
E.C. Tumodeen IO ¥ TEXHOTEHHOT'O ChI-
pbst
114 T.B. Bunorpanosa, Kunernka npocTsix ro- OBC YHuBepcuteTcKast 0MOImnoTeKa ExaTepunOypr :
JLLA. BpycuunsiHa MOTEHHBIX peaKIHi ONLINE UznatenscTBO
URL.: http://biblioclub.ru/index.php?page= | VYpanbckoro yuu-
book&id=276014 BepcuteTa, 2014,
6.1.2 JlonoJIHUTEJILHAS JINTEPATYpa
O603Haye- ABTOpBI, COCTA- 3ariaBue buoauoreka H3naTeancTBO,
HHUE BHTEJIH roj
J12.1 E.C. Muxanuna, TepMmoauHaMuKa U Ku- HTBb CTU HUTY «MUCHUC» M. : U3patens-
A.JL Ilerenun HETUKA METaJULyprude- ckuit Jlom MU-
ckux npoueccoB. Oxuc- CHUC, 2011
JIMTEJIBHO-
BOCCTaHOBHUTEJIbHbIE
CUCTEMBI
122 A.U. 3atines, 5.M. duzndeckast XUMHS HTB CTU HUTY «MUCUC» M. : UnTepkon-
MoryTtHoB, E.X. METaJlTypru4ecKux takT Hayka, 2008.
[ITaxma3oB LIJIAKOB
J123 N.®. Censunn, A.B. | Teopus u npaktuka HTB CTU HUTY «MUCHUC» M. : TennoTexHuK,
®eokrucros, C.A. MHTCHCU(UKAIINH TeX- 2010
Bbenapes HOJIOTHYECKOT0 TIPOIEeC-
ca B IIAXTHBIX Ie4ax
MaJIOro JHaMeTpa
124 B.1. Jlakomckuid, A30T B )XKUJKUX CTaIIX HTB CTU HUTY «MUCHUC» K. : HaykoBa nym-
B.B. Jlakomckuii M IIaKax Ka, 2012
J25 B.b.Oxotckuit Monenu MeTtanayprude- HTB CTU HUTY «MUCHUC» JlHenponeTpoBek :

CKHX CHCTEM

CucTeMHBIE TEX-
Hojoruu, 2006




J2.6 A.T". MopaueBckuid, TepmoanHaMuKka >KuI- HTb CTU HUTY «MUCHC» CIIO. : «JIauby,
E.I'. ®upcosa KHMX METaJJIOB U CILIa- 2017
BOB
2.7 I'.E. 3auxos, O.B. XumMudaeckasi KHHETHKA: OBbC YuuBepcureTckas dubmmoreka Kazansp : Kazan-
CrosiHOB, A.M. Teopwust u MpakTHKa ONLINE CKHI{ HayJHO-
Koures, C.C. AxTs- http://biblioclub.ru/index.php?page=book | uccrmemoBarens-
MOBa &id=258758 CKHif TEXHOJIOTH-
4eCKHI YHUBEPCH-
tet, 2013
1238 JI.A. IlaBnuyeHko, Tepmuueckuit anamus OBbC YHuBepcuteTckas Oubnuorexa Kazans : Kazan-
I'.B. bBynunoposa, JIBYXKOMIIOHEH THBIX ONLINE CKHil Hay4HO-
I0.T". TagaMeTnMHOB | CHCTEM http://biblioclub.ru/index.php?page=book&i | wmccnemoBaTennb-
d=259106 CKHI TEXHOJIOTH-
YeCKUI yHUBEPCH-
tet, 2013
J2.9 I'.B. Bynunopoga, ®Da30BbIE pABHOBECHS B OBC YHuBepcuteTckas 6ubimorexa Ka3zansb : Kazan-
10.T". Tanamernu- MHOTOKOMITOHEHTHBIX ONLINE CKHIl Hay4HO-
HoB, X.M. fpomeB- | cucremax http://biblioclub.ru/index.php?page=book&i | wmccremoBatenn-
cKasl 1 JIp. d=427846 CKHUI TEXHOJIOI'U-
YeCKUI YHUBEPCH-
TeT, 2014
J12.10 A.U. Tapoct XKenesoyraepoaucteie OBC YHuBepcuteTcKast 0MOInoTeKa Musck : benopyc-
CIUIaBBI: CTPYKTYPOOO- ONLINE ckas Hayka, 2010.
pasoBanue u cBoiictea  |http://biblioclub.ru/index.php?page=book&i
d=142435
6.1.3 Meroauueckue paspadoTku
O06o3Haue- ABTOpEI, COCTaBU- 3arnaBue bubnroreka WsnartenbcTBO,
HHE TEIU roJ
J13.1 A.A. Koxyxos, A.B. | Ilpuknagnas Tepmou- HTB CTU HUTY «MUCHUC» Crapsrit Ockon:
Ca3oHoB HaMUKa U KMHETUKa CTU HUTY
METaJIypru4ecKux «MHUCHUCx,
npoiieccoB. YuebHoe 2016
mocoOue JUIs BBII. JIOM.
3aJIaHMs JUIS CTYIACHTOB
Bcex (opm 00yu., 00y-
YaIoIUXCs [0 HAIp.
22.04.02
6.2. IlepeyeHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHMKAIIMOHHO¥ ceTH «AHTepHeT»
6.3. Ilepeyenb MporpaMMHOro odecrneyeHust
11 MS Windows
Im2 MS Office
113 KasperskyEndpointSecurity nisoussaeca
6.4. llepevyenb uHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM M NTPO()eCCHOHAIBHBIX 023 JAHHBIX
[TosTHOTEKCTOBBIE POCCUICKIE HaYUHBIE KYPHAJIbI U CTAThU:
ni — Hayunas anextponnas 6ubianorexa eLIBRARY https://elibrary.ru/
Wuoctpanusie 6a3pl qanubix (poctyi ¢ IP aqpecos MUCHUC):
nu2 — aHanmuTHYecKas 0a3a (MHIeKcH uTHpoBanus) WebofScience https://apps.webofknowledge.com
n3 — aHanuTH4eckas 6a3a (MHAEKCHI IIUTHpOBaHus) Scopus https://www.scopus.com/
n4 — Haykometrpudeckas cucrema InCites https://apps.webofknowledge.com
nus — Hay4HbIe )KypHaJbl u3narenscrsa Elsevier https://www.sciencedirect.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

7.1

Ayantopus Ne 301

JlaGopaTopusi NPOMBINLIEHHOH 6€30MACHOCTH H YKOJIOTHHI
IlepeueHb OCHOBHOT'O 000PYA0OBaHHMs, YIeOHO-HATIISITHBIX TIOCOOH :

KOMIUTEKT yueOHol MeOenn Ha 25 ocaJoYHBIX MECT,

MoHo610k MSI AE2210 HR,
npoekTop s npesentanuii Epson EB-485W.

7.2

IMoMemneHue 1J1s1 CAMOCTOATEIbHON PadoThI 00yYaOIINXCS

Aynutopus Ne 306

JlaGopaTopusi MO1eJIMPOBAHMS METAJJIYPrudecKnX NpoueccoB U NH(OPMAIMOHHBIX TEXHOJIOT i
[TepeyeHb OCHOBHOTO 00OPYIOBaHMSI, y1€OHO-HATIISHBIX TOCOOMIA:
KOMILIEKT yueOHO!H Mebenu Ha 25 mocaJOYHbIX MECT,

pabouas cranrus Core 13-4130 — 4 i,
pabouas cranmus HP Z420 — 8 i,
mpoekTop ais npe3ertarmii Acer X1111 DLP Projector QSV 1032.
B nomemniennn it caMOCTOSTENIEHON paboThl 00y4aronixcst MMeeTcs MoKiIoueHne Kk cetu «MuTepaer» u mo-




| CTYII B 3JICKTPOHHYIO I/IH(I)OpMaIII/IOHHO-06p330BaTeJ'H)HyIO Cpeay opraHu3alnuu.

8. METOIMYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCS ITO U3YUYEHUIO JUCIIUIIJINHBbI

,Z[J'If[ YCIeurHoro OCBOCHU JUCHUIIJINHBI ((HpI/IKJ'IaHHaH TEPMOJUHAMUKA U KUHETUKA METAJUTYPIrUYCCKUX IMTPOLCCCOB) 06yqa—
IOIIEMYCs HeO6XOI[I/IMOI

[Mocemniats Bce BUIBI 3aHATHH.

CBOEBPEMEHHO 3apETUCTPUPOBATHCS Ha PEKOMEHI0BaHHBIE NIEKTPOHHBIE PECYPCHL.

[Tpy BO3SHUKHOBEHUH JFOOBIX BOIIPOCOB I10 COAEPKAHUIO Kypca ¥ OpraHH3alliy paboThl CBOEBPEMEHHO 00paInaThest K
MIPENoaBaTellio (B 4achl OYHBIX KOHCYIbTaMi, uepe3 MS Teams mim LMS Canvas).

OTyeTs! 10 MPaKTUYECKUM padoTaM M JJOMalllHee 33/laHie PEKOMEH TyeTCs BBIIONHSATH ¢ ucnonb3oBannem MS Office,
JIOITYCKAeTCsI BBIMOIHSTH B PYKOIIMCHOM BHUJIE.

AXTHBHO paboTaTh C HAyYHBIMH 0azamu B ceTH VIHTepHerT.

KauecTBeHHOE OCBOEHME TUCIMIUIMHBI BO3MOXHO TOJIBKO IIPU CHCTEMAaTHYECKOH CaMOCTOSTENIbHOM paboTe, YTo NOAIepKUBa-
€TCs CUCTEMOM TEKYIIEH aTTeCTallUu.

[pu n3yuennn mucourebl «lIpuKTagHas TepMOJMHAMHKA M KHHETHKA METAJUTypPTHUYECKHX MTPOIIECCOB) HEOOXOINMO HC-
HOJIb30BaTh CleAyIollee yueOHOoe H3iaHue, pa3padoTaHHoe Ha Kadeape MeTamypruu u Metauiosenenus um. C.I1. Yraposoii
U PEKOMEHJ0BAaHHOE K HCIOJIb30BaHUIO B yUEOHOM IIPOLIECCE:

[puknagHas TepMOAMHAMHKA M KHHETHKA METALTYPIHIECKHX MTPOIECCOB Y 4e0HO-METOIMUECKOE MOCOOHE K MMPAKTHIECKUM
3aHATUSM JUIS CTYIAEHTOB, oOydatomuxcs 1o Hanp. 22.04.02. Asrop: A.B. Ca3oHoB




