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1. HEJIN OCBOEHUSA

Llens 0cBOEHMS AUCLUIIIMHBL — IOJrOTOBKA 00y4aomMXcsl B 00JIaCTH MPUKIAAHBIX TEPMOJMHAMUYECKUX U KMHETHYECKHX 3aKOHO-
MEpPHOCTEH MpU NPOTEKaHNH OCHOBHBIX METAJLTYPrHYECKHX IPOLECCOB, GOPMUPOBAHUE Y 00YYaIOUIMXCS CIIOCOOHOCTH K TEPMOJAHU-
HAMUYECKOMY M KHHETHYECKOMY AaHAJIM3y METaTyprH4eCKHX IPOLECCOB, C PEIICHHEM KOHKPETHBIX MNPHKIAJHBIX (U3HKO-
XMMHUYECKUX 3a71a4, BO3HUKAIOIIUX TIPH pa3padOTKe, OCBOCHUHU U UCIIOJIb30BAHUN COBPEMEHHBIX METAIUTYPrHYECKHX TEXHOJIOTHHA
3a1auu TUCUUIUIMHBL

- Hay4uTh 00y4aroIMXCsl UCTIONIB30BaTh OCHOBHbIE 3aKOHBI U MOHATHH (PU3NYECKOW XMMHUU U TEPMOAMHAMMKH JUIS IPUKJIAIHBIX pac-
YEeTOB M aHaJIM3a TePMOJUHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTEH IPOLECCOB, MPOTEKAIOIUX B METAIIIyPTHUECKUX CHCTe-
Max, pa3paboTKe Ha 3TOH OCHOBE TEXHOJIOTHYECKUX PEKOMEH/Jallii, HalpaBJIEHHBIX Ha MOBBIIICHUE 3()()EKTHBHOCTH MPOU3BOJICTBA 1
Ka4yecTBa NPOAYKIHH

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOM ITPOT'PAMMBI

Hukn (pazmen) OIT: |Bl.0

2.1 TpeboBaHNs K IpeIBapUTEIbHOI MOATO0TOBKE 00y4aKOIIerocs:

2.1.1 |3naHus, yMeHHs M HaBBIKH, IOJyYECHHBIE HA IPebIAyLIeM ypoBHe oOpazoBanus (BO GakanmaBpuar)

2.2 JucounianHbl (MOXYJIH) M MPAKTHKH, JUIA KOTOPHIX 0CBOEHUE TAHHOI THCIHILTHHBI (MOIYJIsl) HEOGXOANMO KaK
npeaiecTByloee:

2.2.1 |CoBpeMeHHBIE TPOOIEMBI METALTYPIUU U MaTepUATIOBEICHHS

2.2.2 |CoBpeMeHHas TEOpHs M TEXHOJIOTHs TPOU3BOJICTBA MOJYNPOIYKTa

2.2.3 |CoBpeMeHHasi TEOpHs M TEXHOJIOTHs BHENEYHOI 00paObOTKH U Pa3IMBKH CTAIH

2.2.4 |llporpeccuBHBIC TEXHOJIOTHH ¥ MaTE€pUaJIbl B YUePHOI METAITyprin

2.2.5 |BHepro- u pecypcocbepexeHne B UepHON METAIUTYPTHH

2.2.6 |CoBepuieHCTBOBaHHE 00BEKTOB M TEXHOJIOTHII NP MPOM3BOACTBE CTAIH

2.2.7 OHTI/IMI/ISaLII/Iﬂ TCXHOJIOT'MYCCKUX MPOLCCCOB IIPH MPOU3BOACTBE CTAJIN

2.2.8 |Texuomornum npon3BoACTBA "IHCTHIX CTANCH"

2.2.9 [IIpoGieMBl METaIUTyprUYECKOT0 Ka4eCTBa CTaIN

2.2.10 COBpCMeHHHe TCHACHINH PA3BUTHS 3JICKTPOCTAJICIIJIIABUJIILHOI'O IIPOMU3BOJICTBA B Poccun n MUpC

2.2.11 [VlHHOBaIMY B 3JEKTPOCTANICTIABIIIEHOM IPOM3BOJICTBE

2.2.12 |Hayano-uccnenoBatenbckas padora |

2.2.13 |Hayuno-uccnenoBatenbckas pabora 2

2.2.14 |Hayuno-uccneoBatenbckas pabora 3

2.2.15 [TToaroroBka K mpoIeaype 3aIIUThl U 3alHTa BBITYCKHON KBATN(DUKAITHOHHON pabOThI

2.2.16 |lHHOBAIMH B MPOU3BOJICTBE METAJUTM30BAHHOTO CHIPbS

2.2.17 | Pu3uKo-XUMHYECKHE pacy€Tbl BOCCTAHOBUTEJIbHLIX IIPOLIECCOB

3. AHIUKATOPHI ®OPMUPOBAHW A KOMITETEHIIA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHWS 11O JUCIUIIJINHE

OIIK-1: CnocofeH pemiath MpOM3BOICTBEHHbIE U (MJIU) HCCIeI0BAaTEIbCKHE 321a4H, HA OCHOBE (DYHIaMeHTAJbHBIX 3HAHUIA B
00J1aCTH MeTaJLIYPruu

3HaThb: OITK-1-31 OcHOBHBIE TEPMOANHAMUYECKUE U KUHETUUECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS SIBICHUH B pa3INuHbIX Me-
TaJUTyprUUecKuX Nporeccax ¢ Iesblo PEIeHuUs TPOU3BOICTBEHHBIX 3381
Ymern: OITK-1-Y1 Pemats npon3BOACTBEHHBIC M UCCIIEA0BATEIBCKHE 33/1a41 Ha OCHOBE ()yHJAMEHTAJIbHBIX 3HAHHUH 110 pa3-

ITMYHBIM IPUKJIAIHBIM TEPMOJMHAMUYECKUM U KHHETHYECKUM 3aKOHOMEPHOCTSAM U SBJIEHUAM IPOTEKaHHs IIPOLIECCOB
[IPYMEHUTENBHO K METAJUTYPTUU

Baagers: |OIIK-1-B1 Heo6xoanmbIiMu HaBBIKaMM IO PELIEHHIO IPOU3BOJCTBEHHBIX 3a/1a4 C II€TbI0 IOBBIIEHUS 3((EKTUBHOCTH
pOTEeKaHNS] OCHOBHBIX METAILTYPTHIECKHX IPOIIECCOB

OIIK-5: Cnoco0eH onieHUBATH Pe3yJabTaThl HAYYHO-TEXHHYECKUX Pa3padoToOK, HAYYHBIX UCC/Ie0BAHUIT 1 000CHOBBIBATH CO0-
CTBEHHBIIi BBIOOP, CHCTEMATH3HPYSI M 0000111as1 TOCTHKEHUSI B OTPACH METAJIYPIMH M CMEKHBIX 00J1aCTAX

3HaThb: (OITK-5-31 OcHOBHBIE TEHAECHIIMN HAYYHBIX UCCIICOBAaHUI B 00JIACTH TEPMOJINHAMUKN ¥ KMHETHKH METAJUTyPTUYeCKUX
[Tpo1IeCCcOB NPH OCYHIECTBICHUH PA3INYHBIX METAJUTYPTHUECKHUX IPOLIECCOB
Ymets: OITK-5-Y1 CucremarusupoBath 1 0000111aTh HOBBIE PE3yJIbTaThl HAYYHBIX UCCIIEIOBAHUI B 001aCTH TEPMOJUHAMHUKHI 1

[KWHCTHKU MCTAJUTYPTUYCCKUX ITPOLICCCOB

Baaners: |OIIK-5-B1 HaBblkamu OIIEHKH pe3yJIbTaTOB HOBBIX HAYYHO-TEXHUIECKHX Pa3pabOTOK M UCCIEAOBAHHI C LETbI0 000C-
[HOBaHUs1 COOCTBEHHOTO BBIOOpa

YK-1: Cnoco6eH ocyuiecTBJISITh KPUTHYECKU I aHAJU3 HOBBIX U CJI0KHBIX HH/KEHEPHBIX 00beKTOB, IPOIECCOB U CHCTEM B
MEKTHCIUIIIMHAPHOM KOHTEKCTE, TPOOJIEMHBIX CHTYallHii HA 0CHOBE CHCTEMHOT'0 MO/IX0/1a, BLIOPATh U IPUMEHUTHh HauboJiee
MOAXOsIIIME U AKTYaJIbHbIE METO/IbI U3 CYIIECTBYIOIMX AHATUTHYECKHX, BBIYUCIUTEIbHBIX H IKCIIEPUMEHTAJIBLHBIX METOI0B
WJIM HOBBIX H HHHOBAIIMOHHBIX METO/10B, BLIPA0aTHLIBATH CTPATErHIO € CTBUH

3HaTh: [VK-1-31 ®u3nko-XxuMH4IEeCKHE OCHOBBI PEaKLUi TOPEHNUS U UX MPUKIIAJAHON XapakTep Ul METaUTyprHyecKuX Iporec-
(COB, BIIMSTHHE PA3THIHBIX YHEPTOTEXHOJIOTHIECKHX ITapaMETPOB Ha IIPOTEKaHHE IIPOIecca TOPEHNS; XapaKTep SBICHHI,
[IPOTEKAIOLIMX IPH BOCCTAHOBUTEIBHBIX IPOIECCaX B METAJUTYPTUH; TIPOLIECCHI U SIBICHUS, IPOUCXOAAIINE B METAILTyp-
TMYeCKUX pacIIaBaX Ha OCHOBE OCHOBHEIX TEOPHIl O CTPOCHHH M CBOMCTBAX METAJUTypPIHIECKUX PACIIABOB; OCHOBHEIE
TepMOJMHAMUYECKHE U KHHETHYECKHE OCHOBBI B3aUMOAEHCTBYSI METAJUINYECKHUX U IINIAKOBBIX PACIIIIAaBOB C Fa30BOM
aTMOc(hepoli cTaleTIaBIIbHBIX arperaTo

[YK-1-32 OcHOBHBIE TEPMOAMHAMUUECKUE U KUHETUYECKHE 3aKOHOMEPHOCTH IIPU IPOTEKAHUHN OCHOBHBIX METAJLTYPIi-




[UeCKHX MPOIIECCOB HA OCHOBE MCIOJIb30BAaHHS COOTBETCTBYIOIINX aHAIUTHYCCKHX M BEIYMCIUTEIBHBIX (MHHOBAIIMOH-
HbIX) METOIOB

YMeTh:

[VK-1-V1 Xapakrepu3oBaTh U aHAIM3UPOBATH PUKJIIAHBIE OKUCIUTEIbHO-BOCCTAHOBHUTENILHBIE MPOLIECCHI B METAILITYP-
CMK Ha OCHOBE ITyOOKHMX 3HaHUM M MPUMEHUMOCTH (YHAAMEHTAJIbHBIX HayK JUI KOHKPETHOTO METaJUIypIU4eCcKOro
poruecca

YK-1-Y2 AHanu3upoBarh pa3auyHble METAJUTYPrHYECKHEe TPOLIECCHl HA OCHOBE U3YYEHHUS U IPUMEHUMOCTH 3HaHUH O
IPUKJIQIHBIX TEPMOIMHAMAYECKIX U KHHETHIECKHX 3aKOHOMEPHOCTSIX MIPOTEKaHHUs MPOLIECCOB; UCIIOIb30BATH OCHOB-
HbIC 3aKOHBI (PU3NYECKOH XUMHUH U TEIUIOMACCONIEPEHOCA IS PELICHHUS], BO3HUKAIOIIUX B XOJI€ PEIIEHHs IIPOU3BO/I-
CTBEHHBIX M HCCJICIOBATEIbCKUX 3314

Baanern:

[YK-1-B1 HaBbikamu peniieHust IPUKIIAIHBIX 3a/a4 M0 TeMATHKE JUCIUILTHHBI VT Pa3THYHBIX METAJUTyPTUYECKUX CH-
cTeM Ha OCHOBE (DyHJTaMEHTAJILHBIX 3HAHUH 00 OCOOCHHOCTSX IMPOTEKAHUS PA3IMYHBIX METAJUTYPIrHYECKHUX MPOLECCOB
[YK-1-B2 HaBbikamMut KpUTHYECKOTO aHAIN3a HAKOTUICHHOM MO TeMaTHKH JUCIUILTHHBI HH(GOPMAIIMU Ha OCHOBE CUCTEM-
[HOrO MOJIX0/1a U MOJIYYEHHbIX 3HAHUN U YMEHHH

IIK-2: Onpenenenne cepbl IpUMEHEHHUS] Pe3y/IbTATOB HAYYHO-HCCJIEI0BATE]IbCKUX H ONLITHO-KOHCTPYKTOPCKHX padoT

3HaTh: ITK-2-31 OcHOBHBIE c(hephl NCIIONB30BaHUS M IPHMEHIMOCTH PE3yJIbTaTOB M0 HCCIECTOBAHHIO TEPMOIUMHAMUYCCKUX H
[KMHETHYECKHX 3aKOHOMEPHOCTEH MPOTEKaHUs pa3IMYHbIX METAITYPTHUECKUX IPOLIECCOB C IIEJIbI0 UX COBEPIICHCTBOBA-
Hus
YMmertn: [TK-2-Y1 Haxoauts, 0000IaTh 1 aHATU3UPOBATH HHPOPMAIIHIO, CTABUTH IIEJIb U BEIOMPATE ITyTH €€ JTOCTIDKCHH,
0opMIIATE, MPEACTABIATE U TOKJIAIBIBATE PE3YNIBTATHI BEIIOJHEHHOH HAYYHO-HCCIIEI0BATEIbCKUX H OIIBITHO-
KOHCTPYKTOPCKUX paboT
Baaners: |[IK-2-B1 HaBeikamu aHanu3a u cuHTe3a HHGOPMaIUK OpH padoTe ¢ HAyYHO-TEXHUYECKOH INTePaTypOH 1 TEXHOJIOTH-
ecKoi TOKyMeHTalMel Ipy IPOoBeJeHNH HayYHO-UCCIIEJOBATEIbCKUX U OIBITHO-KOHCTPYKTOPCKHUX PabOT IO TEMAaTUKE
T CIMTUIHBI
4. CTPYKTYPA U COAEP)KAHUE
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp|YacoB| Komnerenuuu | Jlutepatypa ([Ipumeuanue
3aHATHA H 3JL. pecyp-
Chbl
Paznen 1. [Ipuknagnoii xapakrep u Gpu3UKoO-
XMMHYeCKHe OCHOBBI PeaKIMii ropeHus B MeTALIyp-
THH.
11 TepMoauHaMHUKa peakiuii ropeHust ra3oB. Kucimopoa- 1 3 OIlK-1-31 J1.1
HBIA MOTEHIMAN U OKHCIHMTEILHO-BOCCTAHOBHUTEIIBHBIC OIIK-5-31 J13
CBO¥iCTBa Tra30Boi (ha3el. ['opeHHe BogOpOIa U MOHO- YK-1-31 1.4
okcuaa yraepoaa. Kuciaopoauslif moTeHIIMal ra3oBbIX YK-2-31 J12.1
cMeceil. ['openne u koHBepcHus MeTaHa. TepMOAHMHAMU- IK-2-31 J123
Ka peakiuii ropeHus TBepaoro yrieposa. ['asudpukanms OIIK-1-V1 J124
yrilepoja AUOKCHIOM YIJIepoJia U BOJSHBIM IApOM. OIIK-5-V1 J12.7
B3aumogpeiicTBue yriepoma ¢ KUCIOpoaoM. MexaHu3- OIIK-5-B1 J12.8
Mbl TOMOTEHHBIX peakuuii ropeHus. LlenHoi Mexanusm YK-1-V1 J12.10
TOpPEHWsI, TeIUIOBOe BocIIaMeHeHrne. OCHOBHBIE ITOJIO- VK-1-B1
JKEHUS TEOPHUHU LIEMHBIX peakuuil. MexaHn3Mbl rOpeHus YK-1-32
BOJIOPOJ1a, MOHOOKCH/IA yIiiepoia U MeTaHa. MexaHu3-
MBI TeTepOreHHbIX peakiuil ropenus. CTpykTypa rpa-
¢urta u ero B3amMOAeHCTBUE C KUciopogoM. Kunern-
YeCKHe 3aKOHOMEPHOCTH T'OPEHUS TBEPAOTO YIiIepoaa U
¢ yueToM Top: BHeIIHeAu((y3MOHHBIH PEXUM, BHYT-
perHeM(pQy3MOHHBIN PEXUM M BHEITHEKMHETHUECKUH
peXUM TOpeHus. BiusHue pazauvHbBIX (GakTOpoB Ha
XapakTep Ipoliecca TOPeHUsl KOKca: TeMIeparypa, Xa-
paKkTep MOBEPXHOCTH, IMOPUCTOCTh, 3€PHUCTOCTh Mare-
puana, mapameTphl ra3oBoro noroka. Kunernueckue
0COOEHHOCTH B3aMMOJICHCTBUSL TBEPOro yriepojaa ¢
JMOKCHIOM YTIepOAa ¥ BOISHBIM napoM. /JIex/
1.2 Peuienne npukiagHeixX 3a1a4 00 pa3ieny JUCUUTUIMHBL 1 3 OIIK-1-B1 J1.1
«IIpuknagHoi XapakTep ¥ GU3UKO-XUMUIECKHE OCHO- OIIK-5-V1 JT13
BBl PeaKknuii ropeHus B MeTaaypruny. / I1p/ OIIK-5-B1 J12.1
VK-1-V1 J122
YK-2-V1 124
MK -2-V1 126
[IK -2-B1 J2.8
VK-2-B1
YK-1-V2
YK-1-B2
1.3 VYcBoeHnue Tekyniero yueoHoro marepuaina /Cp/ 1 2 OIIK-1-31 JT1.2
OIIK-5-31 J13
YK-1-31 J2.1
VK-2-31 22
I1K-2-31 J12.4




YK-1-32 J12.6

J12.8

14 [MonroroBka u oopmieHue nmpakrudeckux pador /Cp/ OIIK-5-V1 J11.2
YK-1-Bl 14

[K-2-V1 J2.1

ITK-2-B1 123

J2.5

J12.7

1.6 [ToaroToBka Kk HAIMCAHUIO TEOPETUUECKON YaCTH IS OIIK-1-31 J1.1

A3 /Cp/ OIIK-5-31 113

YK-1-31 1.4
YK-2-31 123
IK-2-31 2.4
YK-2-B1 J2.8
YK-1-32 J12.10
YK-1-V2 J13.1
YK-1-B2

Pazpen 2. Ilpuk/aaHoii xapakTep siBJeHUI Npu

BOCCTAHOBHUTEJIbHBIX MPOLECCAX B METAJLIYPIrUH

21 TepMoauHaMUUECKHE OCOOCHHOCTH pEaKIHid BOCCTa- OIIK-1-31 J1.1

HOBJIEHHS OKCHIOB METaJUIOB: 00IIas XapaKTepUCTUKA OIIK-5-31 JT13
OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX IPOIIECCOB, BOC- YK-1-31 J12.1
CTAHOBJICHUE OKCHJIOB I'a3aMU U TBEPIbIM YIIIEPOJOM, YK-2-31 122
BOCCTAaHOBJICHHE OKCHJIOB METAJUIAMH U TIPH 00pa3oBa- IK-2-31 2.4
HUM PAacTBOPOB. BoccTaHOBIEHHE OKCUIOB XKEIE3a MO- OIIK-1-V1 J12.5
HOOKCHJIOM YTIIEpOAa, BOJAOPOAOM U C yJacTHEM TBEp- OIIK-1-B1 J12.7
noro yriaepoga. KuHermdeckue oCOOEHHOCTH BOCCTa- OIIK-5-V1 J12.9
HOBJICHHSI OKCH/IOB: MEXaHU3M BOCCTAHOBJIEHHUS OKCH- OIIK-5-B1 JI12.10
JIOB METAJUIOB Ta3aMM, THIIBI B3aUMOJICHCTBUS BOC- VK-1-V1
CTAaHOBUTEIII C OKCHJAMH, MEXaHHU3M BOCCTaHOBJICHHS VK-1-B1
OKCH/JIOB JK€JIe3a, BIMsSHUE MOPUCTOCTU HA MPOTEKaHHE YK-1-32
IIPOLIECCOB BOCCTAHOBJICHUS, MEXaHM3M BOCCTaHOBIIE-
HUSL OKCHUIOB TBEPIBIM YIJIEPOJOM (CXEMBI Ipoliecca).
HayrnepoxuBanue Merajula B MpoLEcce BOCCTAHOB-
JICHUS TBEPJBIM YIJIEPOLOM U Ia3000pa3HBIMU MIPOIYK-
TaMu peakuui./JIex/

2.2 Pemenne mpukitagHBIX 33134 1O pa3Aeny AUCIUATUTHHE OIIK-1-B1 J1.3
«IIpuknanHoi Xapakrep sBJIEHUI IPU BOCCTAHOBU- OIIK-5-V1 J12.1
TEJBHBIX Mpoleccax B Metautyprumy/ [1p/ OIIK-5-B1 J122

YK-1-V1 124
YK-2-V1 J2.5
IK -2-V1 J12.7
IK -2-B1
YK-2-Bl
YK-1-V2
YK-1-B2
2.3 YcBoenue Tekyiiero yue6Horo marepuaina /Cp/ OIIK-1-31 J1.3
OIIK-5-31 J2.1
YK-1-31 2.2
YK-2-31 124
MK-2-31 J2.5
YK-1-32 J12.7
J12.9
J12.10
24 IMoaroroBka u oopmiIeHHe npakTuueckux padot /Cp/ OIIK-5-V1 JT13
YK-1-Bl 121
IK-2-V1 2.2
IK-2-B1 24
J2.5
J12.7

25 [TonroroBka Kk KOHTPOJBLHOMY MEPONIPUATHUIO B paMKax OIIK-1-31 J13
TEKYILEro KOHTPOJIs ycreBaeMocTu — Paznen 1 u 2 OIIK-5-31 J12.1
(xonTposbHas padota) /Cp/ YK-1-31 2.2

YK-2-31 24
IK-2-31 J2.5
YK-1-32 JN2.7
J12.9
J12.10

2.6 Hanucanue u opopMiieHUe TEOPETUUECKO YacTu 1is OIIK-1-B1 J1.1

A3 /Cp/ OIIK-5-V1 J1.3




OIIK-5-B1 14
VK-1-V1 J12.1

YK-2-V1 123

IK -2-V1 124
[IK -2-B1 J12.7
YK-1-V2 J12.8
VK-1-B2 J12.10

J13.1

Paznen 3. IIpukiagHoii xapakTep siBJICHUI, IPOUC-
XOASIIMX B METAJIYPrHYecKHX pacijaBax

31 CTpoeHHe U CBOICTBAa METa/UIyprUuecKuX IUIa-KOB: OIIK-1-31 J1.1

KJaccu(UKaIMs UIAKOB, CTPYKTypa TBEP-JbIX IIIAKOB, OIIK-5-31 J11.2
JBOMHBIE U TPONHBIE TUArpaMMbl IUIAKOBBIX CHCTEM, VK-1-31 J14
OCHOBHBIC CBOMCTBA JKUJAKHX IIUTAKOB (BSI3KOCTh, JJICK- YK-2-31 J2.1
TPONPOBOJHOCTh, TTOBEPXHOCTHBIE CBOMCTBA, BCIICHHU- IK-2-31 122
BaHHE IIJIAKOB), TEPMOJNHAMUYECKHE TEOPHH O CTpOe- OIIK-1-V1 J123
HHUM IIJTAKOBBIX pacTBOpoB. CTpoeHUe U CBOMCTBA Me- OIIK-1-B1 124
TAJUIMIECKUX PACIUIaBOB: CTPYKTYypa M CTPOCHHUE KHJI- OIIK-5-V1 J12.6
KHX METaJuIoB (abipouHas Teopus S1.M. Openkens, Teo- OIIK-5-B1 J12.7
pHUs KIIACTEPOB HMJIM CHOOTAKCHUCOB, MOJEIH KECTKUX YK-1-V1 J129
ctep, cBoOOIHOrO 00BEMa, KBA3UIIOJIMKPHUCTAILIMYE- VK-1-B1
cKasi MOJieNib), (pU3MYECKHE CBOMCTBA METAJUTHUECKUX YK-1-32
pacmiaBoB  (BSI3KOCTh, IIOTHOCTh, IOBEPXHOCTHOE VK-1-¥2
HaTshDKeHHE). AKTUBHOCTH KOMIIOHEHTOB MeTalIide- YK-1-B2
CKUX pacmiaBoB (pacueTsl Ko3(pPUIMEHTOB  ak-
THUBHOCTH, CIOCOOBI BBIPDAXXEGHUSI KOHLEHTPALMH pac-
TBOPOB, 3aKOHBI JUIS HJICaJbHBIX PacTBOPOB, pa30aB-
JICHHBIE, peaJbHbIe U PEryJsIpHBIE PaCTBOPHI, TapaMeT-
pBl B3auMoOJEHCTBHS). MaccornepeHoc B pacIuiaBax |
€ro 3aKOHOMEPHOCTH (MOJIEKYJISIpHAsi U KOHBEKTHBHAS
qupdysus, Teopun auddysuu B sxunkoctn)./JIex/

3.2 Pemenne npuknaaHeIX 3a7a4 10 pa3feiny JUCLUIUINHBI OIIK-1-B1 JT13
«IIpuknanHo# XapakTep SIBICHUH, IPOUCXOSIIINX B OIIK-5-V1 J12.1
MeTaJTypru4ecKux paciasax»/ [Ip/ OIIK-5-B1 122

YK-1-V1 24

YK-2-V1 J2.5

MK -2-V1 J12.7
IK -2-B1
VK-2-B1
YK-1-V2
YK-1-B2

3.3 VYcBoenue Tekyniero yueoHoro marepuaina /Cp/ OIlK-1-31 J1.1

OIIK-5-31 1.2

YK-1-31 14

YK-2-31 J2.1

IK-2-31 122

YK-1-32 123

24

J12.6

J12.7

J12.9

34 IMoxroroBka u oopmieHue npakTudeckux pador /Cp/ OIIK-5-V1 J1.3

YK-1-B1 J2.1

MK-2-V1 2.2

IK-2-B1 124

J2.5

J12.7

3.5 [TonroroBka kK KOHTPOJIBHOMY MEPOIPHUATHIO B paMKax OIIK-1-31 J1.1
TEKYIEro KOHTPOJIS yCHeBaeMocTH — pasaen 3 (KOH- OIIK-5-31 JT1.2
TposibHas pabota) /Cp/ YK-1-31 14

VK-2-31 J2.1
IK-2-31 2.2
VK-1-32 123
YK-1-V2 124
YK-1-B2 J12.6
J12.7

J12.9

3.6 IToaroroBKa K BBIMOJHEHHIO pacyeTHOM yactu I3 /Cp/ OIIK-1-B1 J1.1
OIIK-5-V1 J11.3
OIIK-5-B1 14
VK-1-V1 J2.1




YK-2-V1 123
IK -2-V1 124
[IK -2-B1 J12.7
VK-2-B1 128
YK-1-V2 J12.10
YK-1-B2 J13.1
Paznen 4. TepmoanHaMuKa 1 KHHETHKA B3anMo/1eii-
CTBHSI METAJINYECKHUX M IIJIAKOBBIX PACIIABOB

41 OkucieHye MeTajla HIIakoM (paclpeeieHHe KOMIO- OIIK-1-31 J1.1

HEHTOB MEXIy IUIAKOM M METaJUIOM, OKHCIHUTEIbHEBIE OIIK-5-31 J1.2
CBOWCTBA LIIaKa, HAIpaBJIEHHE OKHUCIHMTENIBHBIX PEak- YK-1-31 114
uuit). OKUCIIEHHEe MeTalyla C y4JacTHeM Iiaka (Imo- YK-2-31 J2.1
CTYILIEHHE KHCIOpOJa B METajll, KMHETUKAa 00e3yrie- IK-2-31 122
pOXKHMBaHUS, TEPMOAHMHAMUYIECKHE M KWHETHUECKUE 3a- OIIK-1-V1 124
KOHOMEPHOCTH OKHCJIEHUSI MapraHua M KpEeMHHsS B OIIK-1-B1 2.6
OKHUCIIMTEIBHOM MEpUO/I TIaBKH). TepMoanHaMudecKkue OIIK-5-V1 J2.7
1 KMHETHYECKHE 3aKOHOMEPHOCTH B3aMMOJIEHCTBUS ra- OIIK-5-B1 J12.8
30B CO HUIakaMu. [Iporecchl paduHUPOBaHHUS MeETalia YK-1-V1 J129
0T cepbl U docdopa (TepMOAUHAMUYECKUE U KUHETHYE- VK-1-B1
CKHE OCOOCHHOCTH Tpoliecca AecyabPypaluy MeTaia YK-1-32
B TPUCYTCTBUH U OTCYTCTBHH IIIaKa, TEPMOJHHAMHUKA
M MexaHu3M mporecca aedocdoparu meramia). Pac-
KHCJICHUE JKUJIKOIO MeTaula (TepMOAMHAMHUUYCCKUI
aHaJ M3 IMPOIIECCOB PACKHUCIICHHS MapraHleM, YIiepo-
JIOM IIpH OOBIYHOM M IOHIDKCHHOM JaBJIEHUM (Bakyy-
Me), KOMIUIEKCHOE pacKHCIeHne. MEeTOAbl pacKuc-
nenus (riryouHHoe (ocazouHoe) U quddy3noHHOE pac-
KHCIIeHne, 00pa3oBaHue, YKPYIHEHUE, POCT, BCIUIBIBA-
HYE HEMETaJUIMYSCKUX BKIIIoYeHUH)/JIek/

4.2 Pemenne npukinaaHbIX 3a7a4 10 pa3feiny JUCLUIUINHBI OIIK-1-B1 JT13
«TepmonmHaMuKa 1 KHHETUKA B3aUMOICHCTBUS Me- OIIK-5-VY1 JI12.1
TaJUIMYECKUX U IUIAKOBBIX paciiaBoBy/ [Ip/ OIIK-5-B1 122

YK-1-V1 24
YK-2-V1 J2.5
MK -2-V1 J12.7
IK -2-B1
VK-2-B1
YK-1-V2
YK-1-B2
4.3 VYcBoenue Tekyniero yueoHoro marepuaina /Cp/ OIlK-1-31 J1.1
OIIK-5-31 1.2
YK-1-31 J2.1
YK-2-31 2.2
IK-2-31 24
YK-1-32 J2.5
J12.6
2.8
J12.9
J12.10
4.4 IMoxroroBka u oopmieHHE MpakTudeckux pabor /Cp/ OIIK-5-V1 J1.3
VK-1-B1 J2.1
MK-2-V1 2.2
ITK-2-B1 124
J2.5
J12.7
4.5 BrimosHeHre u odopmiteHre pacyetHoit wactu J3 /Cp/ OIIK-1-31 JT1.1
OIIK-5-31 JT13
YK-1-31 14
VK-2-31 J2.1
IK-2-31 J123
VK-1-y2 24
VK-1-B2 J12.7
2.8
J12.10
J13.1
Paznen 5. OcHOBBI B3auMOaeiicTBHS JKHAKOI0 Me-
TaJuia ¢ ra3oBoii atmocgepoii cTanenJIaBUJIbLHBIX
arperaToB

51 TepmoguHaMuuecKue M KHHETHUECKHE  3aKOHO- OIIK-1-31 J1.1
MEPHOCTH IPOLECCOB PACTBOPEHHS M B3aUMOJICHCTBHS OIIK-5-31 JT1.2
BOZOPOJA, a30Ta W KUCJIOPOAA C JKUI-KUM PACIUIaBOM YK-1-31 JI12.1




Ha OCHOBE jXeje3a. YJaleHHe PAcTBOPEHHBIX a30Ta, YK-2-31 J122
BOZOPOJa ¥ KACIOPOJa U3 XKUAKOIO pacIulaBa Ha OCHO- IK-2-31 2.4
Be kene3a. [Ipomeccer ncnapeHus: U3 KUAKUX CILIABOB. OIIK-1-V1 J25
Huctunnsauus ¥ pekrudukanus. TepMoauHamuka Hc- OIIK-1-B1 2.6
napenust./JIex/ OIIK-5-B1 J12.8
VK-1-B1 J12.9
YK-1-32 J12.10
5.2 Pemenne npuknagHeIX 3a1a4 MO pa3feny JUCLUAIUIAHBI 3 OIIK-1-B1 113
«OCHOBBI B3aMMOJAEHCTBHUS KMJIKOIO METala € raso- OIIK-5-V1 J2.1
BOii aTMOc(epoil cTanemIaBuIbHbIX arperatos»/ IIp/ OIIK-5-B1 122
YK-1-V1 124
VK-2-V1 J2.5
K -2-V1 J12.7
IIK -2-B1
YK-2-B1
5.3 YcBoenue Tekyniero yueoHoro marepuana /Cp/ 2 OIIK-1-31 J1.1
OIIK-5-31 112
VK-1-31 J2.1
VK-2-31 122
MK-2-31 124
J2.5
J12.6
J12.8
J12.9
J12.10
5.4 IMoxroroBka u oopmieHHE MpakTudeckux pabdor /Cp/ 2 OIIK-5-V1 J13
YK-1-B1 J2.1
IK-2-Y1 122
[K-2-B1 24
YK-1-32 J2.5
J12.7
55 ITonroroBka kK KOHTPOJIBHOMY MEPOIPHUATHIO B paMKax 2 OIIK-1-31 JT1.1
TEKYIIeT0 KOHTPOJSl YCIeBaeMOCTH — pazmen 4 u 5 OITK-5-31 J1.2
(xoHTposBHAsS padoTa) /Cp/ YK-1-31 J2.1
YK-2-31 J2.2
IK-2-31 124
YK-1-32 J2.5
J126
2.8
J12.9
J12.10
5.6 Samra /I3 /Cp/ 2 OIIK-1-V1 J1.1
OIIK-1-B1 JT13
OIIK-5-V1 14
OIIK-5-B1 J2.1
YK-1-31 123
VYK-2-31 124
YK-2-V1 J12.7
IK-2-31 J12.8
K -2-V1 J12.10
YK-1-32 J13.1
YK-1-V2
YK-1-B2
Yacel Ha KOHTPOJIL /KoHTpOJIB/ 36 OIIK-1-31 J1.1
OIIK-1-V1 1.2
OIIK-1-B1 113
OIIK-5-31 14
OIIK-5-V1 J12.1
OIIK-5-B1 2.2
YK-1-31 J123
VK-1-V1 24
YK-1-B1 J2.5
VK-2-31 J12.6
YK-2-V1 J12.7
VK-2-B1 2.8
IK-2-31 J12.9
IK-2-V1 J12.10
IK-2-B1
VK-1-32
YK-1-V2

YK-1-B2




5. ®OHJI OHEHOYHBbIX MATEPHAJIOB

5.1. Bonpocsl Ajs caMOCTOSITEIbHOI NOJATOTOBKH K IK3aMeHY (3a4eTy ¢ OLeHKOi)

Paznea 1. lIpukiaagnoii xapakrep U GU3MKO-XUMHYECKHEe OCHOBbI PeaKIUii FOPeHHsl B MeTaJJIypruu

1 TlpukamHoi XapakTep peakiui TOpEeHHUs] BOJOPOAa ISl MEeTaUTypruueckux npoueccoB. KoHcTanta paBHOBecus: peakunu. Bims-
HHE SHEPrOTEXHOJIOTNUECKUX (PAaKTOPOB Ha CMELIECHUSI paBHOBECUS peakuuu. M3MeHeHue KOHCTaHThl paBHOBecUs U sHepruu ['nd6ca
B 3aBUCHMOCTH OT M3MeHeHHs TemiiepaTtypsbl nporecca (OIMK-1-31 OITK-1-V1 OIIK-1-B10IIK-5-31 OIIK-5-V 1

OIIK-5-B1VK-1-31 YK-1-V1VK-1-B1YK-2-31 VK-2-V1 YK-2-B1 IIK-2-31 1K -2-¥1 1K -2-B1 YK-1-32 VK-1-V2 YK-1-B2)

2 TpuknagHON XapakTep peakiuy ropeHust MoHookcuaa yriepoza (CO) ans MeTauryprudeckux mpoieccoB. KoHcTaHTa paBHOBECHS
peakiyy. BiausHue 3HEProTeXHOIOrNUeCcKUuX (hakTOPOB Ha CMELEHUs PABHOBECUS PEAKIUU. VI3MeHeHe KOHCTAaHThl PABHOBECHS U
sHeprun ['ub0ca B 3aBUCUMOCTH OT M3MEHeH st Temmepartypsl porecca (OITK-1-31 OITK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 YK-1-V1VK-1-B1YK-2-31 VK-2-V1 YK-2-B1 IIK-2-31 1K -2-¥1 1K -2-B1 YK-1-32 VK-1-V2 YK-1-B2)

3 BoccraHoBuTeNnbHAS CIIOCOOHOCTH BOJIOPO/Ia 1 MOHOOKCH 1A YTIIEpOJia MPH BEICOKUX TeMIiepaTypax. [IpHKIagHOM XapaKkTep peak-
LU 171 MeTaJulypruueckux npoueccoB. Mi3zmenenue sHepruu I'ub6ca XMMUUECKUX PeakUil B 3aBUCUMOCTY OT U3MEHEHUs TeMIIepa-
Typs! (OIIK-1-31 OTIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-¥1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1

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

4 TlpuknagHOM XapaKTep peaklry BOISIHOTO rasa i MeTaJUTypruieckux npoieccoB. Koncranta paBHoBecHs peakiun. Briusaue
SHEPrOTEXHOJIOINYECKHUX (PAaKTOPOB Ha CMEIIEHUS! pAaBHOBECHS peakluu. MI3MeHeHne KOHCTaHThl paBHOBeCUs U sHepruu I'ud6ca B
3aBUCUMOCTH OT U3MeHeHUsl Temreparypsl nporecca (OITK-1-31 OIIK-1-Y1 OITIK-1-B10TIIK-5-31 OTIK-5-Y1 OITK-5-B1VK-1-31
VK-1-Y1YK-1-B1VYK-2-31 YK-2-¥1 YK-2-B1 IIK-2-31 IIK -2-Y1 IIK -2-B1 YK-1-32 YK-1-¥2 YK-1-B2)

5 Kucnopoauslii noreHnuan. OKUCIUTENbHBINA U BOCCTAHOBUTEIIBHBIN XapaKkTep ra30BbIX aTMoc(ep B METaTyprH4ecKUX arperarax.
TepMoaIUHAMHKA CIIOKHBIX Ta30BBIX aTMoc(hep MeTauryprudeckux arperaros (OITK-1-31 OITK-1-Y1 OINIK-1-B10ITK-5-31
OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-V1YK-1-B1VK-2-31 VK-2-Y1 VK-2-B1 I[1K-2-31 IIK -2-V1 IIK -2-B1 YK-1-32 YK-1-¥2
VK-1-B2)

6 IlpuxnagHON XapakTep peakiuy roOpeHHs U KOHBEPCUM MeTaHa I MeTaJTyprudecKux mnpoueccoB. KoHcTaHTa paBHOBECHS peak-
IUH. BrisHIe SHEProTeXHOTOTMYECKUX (h)aKTOPOB HA CMEIICHUS PaBHOBECHS peaknuy. M3MeHeHne KOHCTAaHTHI PAaBHOBECHS PEaKIINH
B 3aBUCHUMOCTH OT U3MEHEHHs TeMIIepaTypsl npolecca. IIponecc yckopeHus koHBepcun npupoaHoro rasa (OIIK-1-31 OIIK-1-V1
OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1VK-1-B1VK-2-31 VK-2-¥1 VK-2-B1 [1K-2-31 TIK -2-Y1 TIK -2-B1
VK-1-32 YK-1-¥2 YK-1-B2)

7 IlpuknagHOl XapakTep pPeakIiy Pa3IoKeHIS METaHa JUI MeTaJLTypIrHaecKuX nponeccoB. KoHcTaHnTa paBHOBecHs peakini. M3me-
HEHHE KOHCTAHTHI PABHOBECHS PEAaKIMU B 3aBHCHMOCTH OT M3MEHEHHs TeMiepaTypsl mporecca (OITK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1VK-1-B1YK-2-31 VK-2-¥1 VK-2-B1 I1K-2-31 IIK -2-Y1 TIK -2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

8 IIpukmagHON XapakTep peakiy ra3n(uKanuy yriaepoaa AHOKCHAOM yriieposa st MeTaTypTrudecKux nporeccoB. Koncranra
peaKinH, BIMSHUAE SHEPTOTEXHOIOIMYECKNX (paKTOPOB Ha HampapieHne xumuaeckoi peakiuu (OITK-1-31 OIIK-1-Y1 OIIK-1-
B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1YK-2-31 VK-2-¥1 YK-2-B1 [1K-2-31 IIK-2-V1 [IK -2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

9 IpuknagHON XapakTep pPeaKIuy ra3u(puKaniy yriIepoaa BOIIHBIM IapoM JUIS METaJTypruaecKux mnporeccos. Koncranra peak-
L[UH, BIIMSTHUE YHEPrOTEXHOJIOTHYESCKHUX (haKTOPOB Ha HampasiieHHe XuMudeckoit peakiun (OIIK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1YK-2-31 YK-2-¥1 YK-2-B1 I1IK-2-31 IIK -2-Y1 TIK -2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

10 IMpuxramHO# XapaKkTep peaKIUH ITOTHOTO U HETIOHOTO TOPEHHs YIJlepoaa Il MEeTAILTypTrHIecKHX mpomeccoB. KoHcTaHTa peak-
L[UH, BIIMSTHUE YHEPrOTEXHOJOTHYECKHUX (haKTOPOB Ha HampasiieHHe XuMudeckoit peakiun (OIIK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1YK-2-31 YK-2-¥1 VK-2-B1 I1K-2-31 IIK -2-Y1 TIK -2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

11 LlenHo# MeXaHU3M peakInii TOMOT€HHOTO TopeHHs. TemnoBoe BocIuiaMeHeHre. XapaKTepHCTHKa OCHOBHBIX ITOJOKEHHH TCOPHH
LEMHBIX peakiuii. MexaHu3M TopeHHs BOJOpO/a, MOHOOKeuaa yriepoaa u Merana (OITK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31
OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1YK-1-B1VK-2-31 YK-2-¥1 VK-2-B1 IIK-2-31 TIK -2-Y1 IIK -2-B1 YK-1-32 YK-1-Y2
VK-1-B2)

PaS}IeJ’I 2. le’[](ﬂa)ll-loﬁ XapakrTep SIBJICHU W IPH BOCCTAHOBUTEJIbHBIX MPOIECCaxX B METAJLJIYPIrun

1 OOmas XxapakTepUCTHKA OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX IIPOLIECCOB B MeTaIypruu. Knaccudukanus oKCU10B 10 BOCCTaHO-
BUMOCTH. XapaKTepUCTUKA OCHOBHBIX BOCCTAHOBUTEJIEH IPUMEHAEMBIX B METATYPTUH. YTJIETEPMUUECKUHN U METAIIIOTEp MUYECKU I
nporecc Boccranosnenus (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1

VK-2-31 YK-2-Y1 YK-2-B1 TIK-2-31 TIK -2-Y1 IIK -2-B1 YK-1-32 YK-1-V2 VK-1-B2)

2 BoccTaHOBIEHHE METALIOB U3 OKCUIOB IIPH UCIIOIb30BaHUU ra3000pa3Hbix BoccTaHoBuTelnel (CO u Hy). PaBHOBecHOE cocTOsIHUE
cucrtembl Me — CO — CO; — Me. TepmoarHamudeckre 0COOCHHOCTH peakIiid P M3MEHEHHH YHEPTrOTEXHOJIOTMYECKUX MTOKa3aTelei
nporecca (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 I[1K-2-31 TIK -2-V1 TIK -2-B1 VK-1-32 VK-1-¥2 YK-1-B2)

3 TepmoauHaMuueckre 0COOEHHOCTH BOCCTaHOBIICHUS! OKCHIOB TBEPABIM yriaepoaoM. KoHcranTa paBHOBeCUs peaKuil IPSIMOTro
BOCCTaHOBJICHU. Y CJIOBHSI BOCCTaHOBJICHHS ITPU HU3MEHEHHH Temreparypsl nporecca (OITK-1-31 OINIK-1-Y1 OIIK-1-B10I1K-5-31
OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1YK-1-B1VK-2-31 YK-2-¥1 VK-2-B1 IIK-2-31 TIK -2-¥1 IIK-2-B1 YK-1-32 VK-1-V2
VK-1-B2)

4 TepmoarHaMUUECKHE 0COOEHHOCTH BOCCTAHOBIICHHS XkKeJle3a U3 OKCHI0B MoHOOKcuioM yriiepoaa (CO) u Bonopoaom (Hy). Baus-
HHe (a30BBIX MpeBpalleHuii Ha paBHOBecHe peaknnu BocctaHoBierus (OITK-1-31 OITK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-V1
OIIK-5-B1VK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-Y1 YK-2-B1 IIK-2-31 [IK -2-¥1 [1K-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

5 TepmoauHaMuueckre 0COOEHHOCTH BOCCTAHOBIICHHMS JKeJle3a U3 OKCHOB C y4acTHEM TBEpAOro yriepona. TemmepaTtypa Hadana
HPsIMOTO BOCCTAHOBJICHHsI, U3MEHEHHE €€ 3HAUCHMSI B 3aBUCHMOCTH OT dHeprorexHonornyeckux napamerpos (OI1K-1-31 OIIK-1-V1




OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1VK-1-B1YK-2-31 YK-2-VY1 VK-2-B1 IIK-2-31 IIK -2-¥1 IIK -2-B1
VK-1-32 YK-1-¥Y2 YK-1-B2)

6 MexaHu3M U IPUKIATHON XapakTep PeaKuid BOCCTAHOBIICHUSI OKCHIOB MeTauIoB razamu. Craauu mporiecca. Tumbsl B3anMoaen-
ctBUst BocctaHoButens ¢ okcugamu (OITK-1-31 OIIK-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 VK-2-B1 IIK-2-31 1K -2-V1 IIK -2-B1 YK-1-32 VK-1-V2 VK-1-B2)

7 TpuknagHOM XapakTep BOCCTAHOBJICHHS OKCHIIOB JKelle3a JUIsl MeTaTYPTUUeCKHX arperatoB. [Ipolecc BOCCTaHOBIICHHUS OKCHIA
JKelie3a BOJIOpoIoM. BinsiHie moprcTocTH Ha npoTekaHue npoueccoB Boccranopnenus (OIMK-1-31 OTIK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 YVK-1-V1VYK-1-B1YK-2-31 YK-2-Y1 VK-2-B1 TIK-2-31 I[1IK -2-Y1 1K -2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

8 TlpukiagHOW XapakTep, MEXaHU3M H KHHETHICCKUE 3aKOHOMEPHOCTH MPOIIECCa BOCCTAHOBIICHUS OKCHIIOB TBEPABIM YIIEPOIOM.
BosmoskabIe cxembl Tiporiecca Bocctanoierns (OITK-1-31 OITK-1-V1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-
V1VYK-1-B1VK-2-31 YK-2-Y1 YK-2-B1 [1K-2-31 TIK -2-Y1 TIK -2-B1 YK-1-32 YK-1-Y2 VK-1-B2)

9 Ponb nuddy3uoHHBIX POIIECCOB MIPHU BOCCTAHOBICHUN METAIIIOB U3 OKCUI0B. OnpenenceHue ckopoctu anddy3un raza — Boccra-
HOBUTEJIS B MOpax OKcuaa. BiusHue TeMrepaTypsl Ha CKOPOCTH AUPPY3UOHHOTO M XUMHIESCKOTO 3BEHA MPOIIECCa BOCCTAHOBIICHHS
(OIIK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-¥1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-V1 VK-2-BI
IK-2-31 1IK-2-V1 [1K-2-B1 YK-1-32 VK-1-Y¥2 YK-1-B2)

10 ITopucTOCTh BOCCTAaHABIMBAEMBIX OKCHOB METAJJIOB, €€ BIMSHHE Ha IPOLECCH BOCCTAHOBIEHHS. BIMsSHNE MOPHCTOCTH KYCKOB
OKCHJIOB Ha CKOPOCTD U TIOJIHOTY BOCCTaHOBJICHHS. B3alMOCBSI3b MOPUCTOCTU KYCKOB OKCHIOB C TEMIIEPATYPOH BOCCTAHOBIICHUS
(OIIK-1-31 OIIK-1-V1 OIIK-1-B10OIIK-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 [IK-2-Y1 IIK-2-B1 YK-1-32 VK-1-V2 VK-1-B2)

11 MexaHu3M BOCCTaHOBIICHHUSI OKCHIOB TBEPBIM yriepoaoM. Bo3moxHbIe cxeMsl mporiecca. Porb KOHTaKThI TBEPIOTO yIieposa ¢
OKCHUIOM B mporiecce npsiMoro Bocctanosnenust (OITK-1-31 OTIK-1-Y1 OIIK-1-B10OIIK-5-31 OITK-5-V1 OIIK-5-B1YK-1-31
VK-1-Y1VK-1-B1YK-2-31 YK-2-Y1 YK-2-B1 I1IK-2-31 TIK -2-Y1 TIK -2-B1 YK-1-32 YK-1-Y2 VK-1-B2)

12 JIumutupyroliee 3BeHO MPoIlecca B IBYXCTYIEHYATOH CXeMe YIIeTepMUIECKOTO BOCCTAHOBIICHHS. BIHsHIE TEXHOIOTHUECKUX
(aKTOpPOB Ha yBETHMUEHHE CKOPOCTH JTUMHUTHPYIOIIETO 3BeHa Tporiecca BocctanoBierns (OITK-1-31 OIMTK-1-V1 OINK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-V1VK-1-B1YK-2-31 YK-2-Y1 VK-2-B1 TIK-2-31 [1K-2-V1 TIK-2-B1 YK-1-32
VK-1-Y2 YK-1-B2)

13 IpukinagHO# XapakTep SBICHUS HAYTIEPOKUBAHHS METAIUIOB B MeTaLTyprud. [Iponece HayrnepoXKUBaHUs TIOBEPXHOCTHBIX CJI0-
eB Metayuia. CXxeMbl HayrJIepo)KHBaHUs. 3aBUCUMOCTh PABHOBECHOT'O COCTABA Ta30BOH (ha3kl M aKTHBHOCTH yIiIepojia B MeTajlIe OT
TeMITEpaTypsl B AByX pasHoit oomactu (pepput u riementur) (OITK-1-31 OIIK-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 YVK-2-B1 IIK-2-31 TIK-2-Y 1 I1IK-2-B1 YVK-1-32 VK-1-V2 YK-1-B2)

Pazpen 3. [IpukiaaaHoii xapakrep siBJeHHH, NPOUCXOAAIIUX B MeTAJLIyPruyecKHX pacniaBax

1 Knaccuduxanus MeTaulyprudeckux MiakoB. CTpyKTypa TBEp/bIX IUIAKOB. XapaKTepPUCTUKU METALTYPTUUECKUX HITakoB. Tu-
MTHYHbIE COCTABBI METAJLUTYPIHIECKUX IIUIAKOB JUIS Pa3IMYHBIX IaBmwibHbX arperatos (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31
OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-V1YK-1-B1VK-2-31 VK-2-V1 VK-2-B1 I[1K-2-31 I1K-2-V1 [1IK-2-B1 YK-1-32 YK-1-V2
VK-1-B2)

2 JIBoiiHbIe JUArpaMMbl COCTOSIHUS LIJIAKOBBIX CUCTEM. XapaKTEepPUCTUKH OCHOBHBIX o0nacTe Ha npumepe cucteMsl CaO — SiOx.
TpoiiHble AHarpaMMBbl, IIPUHIIAIIE KX TIOCTpOoeHus. [IpaBmito peryara st TpoiHeix anarpamm (OITK-1-31 OITK-1-Y1 OI1K-1-
B10OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-V1 YK-2-B1 I[1K-2-31 [IK-2-¥1 [IK-2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

3 OcHOBHBIE CBOICTBA KUAKUX CTaJICIUIABHIIBHBIX IIJTAKOB. BiusHue CBOMCTB XUIKUX LUIAKOB JUIs MPOTEKaHUE (PU3NKO — XHMMUUE-
CKUX SIBJICHUH B CTaJICTUIaBUIILHOM NIPOU3BOJICTBE. SIBIICHNE BCICHUBAHUS CTAICIUIABHIIBHBIX IIUTAKOB U €0 MpaKTHIecKas 3HAuH-
MOCTb s cTaneraBmwibHbix mporeccos (OIMTK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OTIK-5-Y1 OIIK-5-B1YK-1-31
VK-1-Y1VK-1-B1YK-2-31 YK-2-¥Y1 YK-2-B1 [1K-2-31 T[IK-2-V1 [1K-2-B1 YK-1-32 YK-1-Y¥2 VK-1-B2)

4 OOmue cBeIeHUs 0 CTPOSHMH IITAKOBBIX PACTBOPOB. MoeKyIspHasi TEOpuUsl CTPOEHUS, OCHOBHBIE JOCTOMHCTBA M HEJOCTATKH.
WouHas Teopust cTpoeHus IuIakoBeix pactBopos. (OITK-1-31 OITK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-
1-V1YK-1-B1VK-2-31 YK-2-¥1 YK-2-B1 IIK-2-31 TIK-2-V1 [1K-2-B1 YK-1-32 YK-1-¥2 YK-1-B2)

S5Teopust COBEpIICHHBIX HOHHBIX PACTBOPOB. [IpHKIIaIHON XapaKTep TEOPUH AJISl PACUETOB PABHOBECHS METaJIa U «IIPOCTOTOY IIIa-
Ka. BiusiHue yBe-MYeHHMs YHCiia KOMIIOHCHTOB B [IUIAKE HAa JIOCTOBEPHOCTH pacyeToB U onbITHBIX qaHHBIX (OIIK-1-31 OIIK-1-V1
OIIK-1-B10OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1YK-1-31 VK-1-Y1YK-1-B1YK-2-31 YK-2-¥1 YK-2-B1 IIK-2-31 I[1K-2-V1 [1IK-2-B1
VK-1-32 YK-1-¥2 YK-1-B2)

6 Teopust peryspHBIX HOHHEIX pacTBOpoB B.A. KoxkeypoBa, ocHOBHBIE ee mojokeHHs1. [IpakTHdyeckast 3HaUMMOCTD JUISI METaJLTyp-
rugeckoro npoussonctaa (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1YK-1-31 VK-1-V1VK-1-B1
VK-2-31 YK-2-V1 VK-2-B1 [IK-2-31 TIK-2-V1 [IK-2-B1 VK-1-32 YK-1-V2 VK-1-B2)

7 CTpyKTypa U CTPOCHHUE XKUAKUX METAJUIOB. « DIEKTPOHHBIN Ta3) peleTke MeTaa. M3sMeHeHHne KpUCTaNIN4eCKON peleTKy Mpu
iaBsieHnd Metaiuia. Hacnenosanue cTpykrypsl skuakoro meramta (OTTK-1-31 OTIK-1-Y1 OIIK-1-B10OIIK-5-31 OTIK-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-V1 TIK-2-B1 VK-1-32 YK-1-V2 YK-1-B2)

8 MogenbHble Teopun KUAKOCTH. OCHOBHBIE NOJI0KEHUS «AbIpouHOi» Teopuu S.U. dpenkensd. TerioBoe 1BUKEHUE aTOMOB B CO-
OTBETCTBHH C «1pIpouyHOi» Teopueii (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-V1 VK-2-B1 IIK-2-31 [1K-2-Y 1 IIK-2-B1 YK-1-32 VK-1-¥2 VK-1-B2)

9Teopus KIacTepoB U MOAENb KecTKux cdep. Moaens cBoboanoro aroma. OcHoBHbIe nonokeHus (OITK-1-31 OIIK-1-V1
OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 VK-1-V1VK-1-B1YK-2-31 YK-2-Y1 VK-2-B1 I1K-2-31 [1K-2-V1 IIK-2-B1
VK-1-32 YK-1-V2 VK-1-B2)

10 CyniHocTs BHYTPEHHETO TPEHUS (BSI3KOCTH) PAacIIaBOB. 3aBUCHMOCTD BSI3KOCTH OT TeMIIepaTypbl npouecca. M3smeHnenue 3Haue-
HUS BA3KOCTH IPH HATMYHMY NPUMeceil IPYruX )KUAKHX METAIUIOB. BinsiHue BBOIA JIETUPYIO-IIHMX KOMIIOHEHTOB Ha BSI3KOCTB JKHJIKO-
ro xenesa (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

VK-2-Y1 YK-2-B1 I1K-2-31 [1K-2-Y 1 [IK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

11 M3meHeHHe INIOTHOCTH METaJlIa IIPH IePeXoe U3 TBEPJOr0 COCTOSHUS B )KUAKOE. BIMsiHUe CTeNeHN IieperpeBa paciiiaBa Haj
TeMIepaTypoi JMKBUAYCa Ha M3MEHEeHHe III0THOCTH xuaxoro merajuia (OIIK-1-31 OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-V1




OIIK-5-B1VK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 VK-2-BIIIK-2-31 IIK-2-V1 I[1K-2-B1 YK-1-32 VK-1-¥2 YK-1-B2)

12 TToBepXHOCTHOE HATSHKEHUE KUIKOTO MeTaiu1a. POk MOBEpXHOCTHOrO HATSHKEHUS JUISl METAJLTYPIHYECKUX IIPOLeccoB. SIBleHNe
aJIre3uu Mpu KOH-TakTe AByX kuakux ¢a3(OITK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1VK-1-31 VK-1-
V1VK-1-B1YK-2-31 VK-2-Y1 YK-2-B1 I1K-2-31 [1K-2-V1 IIK-2-B1 VK-1-32 YK-1-V2 YK-1-B2)

13 AKTHBHOCTH KOMIIOHEHTOB METANTHIECKHX paciuiaBoB. CriocoObI BRIPaXEHH s COCTaBa, OTIHYuTeNbHbIe ocobennoctn (OITK-1-31
OIIK-1-Y1 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-B1 I1K-2-31 [1IK-2-Y1
IIK-2-B1 YK-1-32 YK-1-¥2 YK-1-B2)

143aKxoHbI U1 HAEAIBHBIX PACTBOPOB. XapaKTep OTKIOHEHUS PeallbHbIX PAaCTBOPOB OT 3ak0oHOB Payis u I'enpu (OIIK-1-31
OIIK-1-Y1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1VYK-1-B1YK-2-31 YK-2-¥1 YVK-2-B1 IIK-2-31 [1K-2-V 1
IK-2-B1 YK-1-32 YK-1-¥Y2 VK-1-B2)

15 Xumuveckuii MOTEHIIHAN JJIEMEHTA B pacTBOpe. PeanbHble pacTBOpPHI U peryisaphubie pactBopsl (OITK-1-31 OIIK-1-Y1 OINK-1-
B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-V1YK-1-B1YK-2-31 VK-2-¥1 YK-2-B1 [1K-2-31 IIK-2-V1 I1K-2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

16 O6uue XapakTepUCTUKH ITapaMeTpoB B3auMoaeiicTBus 1-ro u 2 - ro pona. Ilpakrudeckas 3Ha4UMOCTb IIapaMETPOB B3aUMOAEIH-
cTBUsI i Metautyprudeckux pacueros (OITK-1-31 OTIK-1-Y1 OITK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1
VK-1-B1YK-2-31 VK-2-Y1 YK-2-B1 I1K-2-31 [1K-2-Y1 I[IK-2-B1 YK-1-32 VK-1-Y2 YK-1-B2)

17 MacconepeHoc B paciuiaBax U 3aKOHOMEPHOCTH MPOTEKAHUS 3TOTO Tpoliecca. SIBienus MonekyaspHoi nuddys3un. [Ipakruyeckas
3HaYUMOCTb 3TOTO SIBICHHS U1 IPOTEKaHus cTaneruiaBuibHbIx nponeccos (OIIK-1-31 OTIK-1-V1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1
OIIK-5-B1VK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 T[1K-2-V1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

18 KonsekTtuBHas auddysus, ee poib 1 IPOTEKaHUs MIPOLIECCOB B pealbHbIX METAIUTYPTUUECKUX CUCTEMAX B LIEJIAX epeHoca 1o-
toka Bemgectsa (OITK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1 OIIK-5-B1VK-1-31 YK-1-Y1VK-1-B1YK-2-31

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

19 IIpouecc KpUCTAIH3AINN METaIUIa: KPUTHIECKUH pa3Mep 3apobiia, QIyKTyallHOHHbBIE H3MEHEHHs CBOOOTHOM SHEPIHHU TIPH
KPUCTAJUTH3AIMH. BIHsHEE CTENeHN epeoXIIaICHHs paciuiaBa Ha cKkopocThb kpuctammsanuu (OITK-1-31 OIIK-1-Y1 OIIK-1-
B1OIIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-YV1VK-1-B1VYK-2-31 YK-2-V1 VK-2-B1 I[1K-2-31 [IK-2-¥1 [IK-2-B1 YK-1-32
VK-1-¥2 YK-1-B2)

20 Iporecc pocta 3aposiiieit KpucTaia. BiusHie MexaHmdecKnuX MpuMecel B paciuiaBe Ha MPOIecC KpUCTaIDTH3aun. Biusaue
Mor(pUKaTopoB Ha mpotecc kpuctammsarmu (OITK-1-31 OITK-1-Y1 OITK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-
V1YK-1-B1VK-2-31 VK-2-¥V1 YK-2-B1 [1K-2-31 IIK-2-V1 IIK-2-B1 VK-1-32 YK-1-¥2 VK-1-B2)

21 Pacnpenenenyie KOMIOHEHTOB MEXIY IIJJAKOM U MeTauIoM. [IoHATHE KOHCTAHTHI pacripeaeeHus 1 koddduimenrta pacmnpeaerne-
Hus (OTIK-1-31 OINK-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-Bl
IK-2-31 1IK-2-V1 [1K-2-B1 YK-1-32 VK-1-¥2 YK-1-B2)

Pas;]e.rl 4. TepMOZ[l/lHaMI/IKa U KHHETHKA B3aPlMOIIeﬁCTBHSI METANINYECKUX H IVIAKOBBIX PacllJIaBOB

1 OkucnuTenpHbIe CBOMCTBA UTaka. [Iporece mepeHoca Kuciopoia U3 ra3oBoi ¢a3sl B MeTallI yepe3 nutak. CBA3b OKUCIUTEILHON
croco6HOCTH 1iIaka ¢ akTuBHOCTHIO FeO B mtake (OITK-1-31 OTIK-1-V1 OITK-1-B10IIK-5-31 OITIK-5-Y1 OITK-5-B1VK-1-31
VK-1-Y1VK-1-B1VYK-2-31 YK-2-¥Y1 YK-2-B1 [1IK-2-31 T[IK-2-V1 [1K-2-B1 VK-1-32 YK-1-Y¥2 VK-1-B2)

2HamnpaBieHne OKUCINTENbHO-BOCCTAHOBUTEILHBIX PEAKIUil B CTaJeIIaBUIIbHBIX Mpoleccax. Y CJIOBUS I YAAJICHHS «HEeXema-
TENBHBIX» TpuMecei u3 xuakoro meramia (OIIK-1-31 OIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1 OIIK-5-B1YK-1-31 YK-1-
V1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 TIK-2-¥1 TIK-2-B1 YK-1-32 VK-1-¥2 VK-1-B2)

3 HanpaBneHne OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMii B CTANICIUIABHIIBHBIX MIPOIieccax. Y CIOBHS COXPAHEHHUS «IIOJIE3HBIX)
npumeceit B xua-kom Metamwte (OITK-1-31 OIIK-1-Y1 OTIK-1-B10TIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1 VK-
2-31 YK-2-Y1 VK-2-B1 IIK-2-31 T[IK-2-¥1 TIK-2-B1 YK-1-32 YK-1-Y2 VK-1-B2)

4 TepMOIMHAMUYECKUE I KHHETHUSCKUE XapaKTePUCTHKH TPOIiecca OKUCIICHUs yriepoaa B xkuakom meramte (OITK-1-31
OIIK-1-Y1 OIIK-1-B10OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1VYK-1-B1YK-2-31 YK-2-¥1 YVK-2-B1 IIK-2-31 [1K-2-V 1
IMK-2-B1 YK-1-32 YK-1-V2 YK-1-B2)

5 MexaHu3M TOCTYIUICHHS KMCIIOpOia B METAILT B TIporiecce o0e3yriepokuBanus pacmiasa (OITK-1-31 OIIK-1-Y1 OIIK-1-B1
OI1K-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 YK-1-V1VK-1-B1YK-2-31 YK-2-V1 VK-2-B1 IIK-2-31 I[1K-2-¥1 [1K-2-B1 YK-1-32
VK-1-Y2 YK-1-B2)

6 XapakTepUCTUKH TTOCIIEIOBATEIBHBIX U NTApAJUICIbHBIX CTAAUN Mpoliecca B3aUMOACHCTBHS KUCIOPOJIA U YTIIEPOIOM B )KUAKOM
pacmwiase (OIIK-1-31 OIIK-1-V1 OIIK-1-B1OIIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1VYK-1-B1VK-2-31 YK-2-V1
VK-2-BI1 IIK-2-31 TIK-2-Y1 TIK-2-B1 YK-1-32 VK-1-¥2 VK-1-B2)

7 OxapakTepu30BaTh XUMUUECKHE PEAKIIMU MEX/ly PACTBOPEHHBIM KHCIIOPOJOM H YIJIEPOAOM B XKHMIKOM paciuiase. JInMuTupyromas
peakitus niporecca obesyriepokusanust metayta (OITK-1-31 OTTK-1-Y1 OITK-1-B10OIIK-5-31 OIIK-5-Y1 OTIK-5-B1

VK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-Y1 VK-2-BIIIK-2-31 [IK-2-V1 [1K-2-B1 VK-1-32 VK-1-¥2 YK-1-B2)

8 KoHcraHTa paBHOBECHsI PEaKIIMU B3aMMOJICHCTBUS YIiiepoJia U PaCTBOPEHHOTO KUCIIOpo/ia. BiausHue Temmeparypsl Ha X0 Mpoliec-
ca obesyraepoxkuBanust (OITK-1-31 OITK-1-Y1 OTIK-1-B10IIK-5-31 OITK-5-V1 OIIK-5-B1YK-1-31 YK-1-Y1VK-1-B1

VK-2-31 YK-2-Y1 YK-2-B1 I1IK-2-31 TIK-2-V1 [1K-2-B1 VK-1-32 YK-1-Y2 VK-1-B2)

9 OxapakTepu30BaTh yCIOBUS 00pa30BaHM KPUTHIECKUX pa3MepoB MMy3bIpbkoB CO. Poct my3bippka CO Ha MOBEPXHOCTH OTHE-
ymopro# kiaaku (OITK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-Y1 OIIK-5-B1YK-1-31 VK-1-Y1VYK-1-B1VK-2-31
VK-2-V1 YK-2-B1 IIK-2-31 TIK-2-Y 1 TIK-2-B1 VK-1-32 VK-1-¥2 VK-1-B2)

10 TepmoauHamuka mporecca necyiboypanun metamia (OIIK-1-31 OITK-1-Y 1 OIIK-1-B10I1K-5-31 OIIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-V1VK-1-B1VYK-2-31 VK-2-V1 YK-2-B1 T1K-2-31 ITK-2-V1 TIK-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

11 Kunernueckue ocobeHHOCTH TIpotiecca aecyabdyparmu meramia (OIK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-V1 YK-2-B1 I1K-2-31 [1K-2-¥1 TIK-2-B1 YK-1-32 VK-1-¥2 VK-1-B2)

12 Tepmoaunamuka mporecca gedochoparmu meramia (OIIK-1-31 OIIK-1-V1 OIIK-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 ITK-2-V1 TIK-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)

13 Mexanu3m peakiuu nedochoparmu xuaxoro meramia (OITK-1-31 OIIK-1-V1 OIIK-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 ITK-2-V1 TIK-2-B1 YK-1-32 YK-1-¥2 VK-1-B2)




Paznesn S. OcHOBBI B3aHMO/eHiCTBHS :KHIKOT0 MeTaJLIa ¢ Ia30Boi aTMocdepoii cTajlenIaBHIbHBIX arperaTos

1 TepmoarHaAMHUKa MPOIIECCA PACTBOPEHHs Bogopoaa B skuakom metamie (OITK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1VYK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-Y1 YK-2-B1 IIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

2 TepMoIHHAMHUKA MIPOIIECCA PACTBOPEHHs KUcaopoaa B xuakoM metamie (OITK-1-31 OTIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1VYK-1-31 VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-¥1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

3 MexaHu3M pacTBOPEHHS M yaaJeHus a3ota u3 kuakoro metamia (OITK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-5-31 OIIK-5-V1
OIIK-5-B1VYK-1-31 YK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

4 MexaHW3M pacTBOPEHUS U yIaIeHHs Bogopoaa u3 skuakoro metamia (OITK-1-31 OITK-1-Y1 OITK-1-B10OIIK-5-31 OIIK-5-V1
OIIK-5-B1VYK-1-31 VK-1-Y1VK-1-B1YK-2-31 YK-2-V1 YK-2-B1 IIK-2-31 [1K-2-Y1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

5 TIporiecc B3anMOIEHCTBHS paCTBOPEHHOTO Bogopoa ¢ xuakum metamiom (OITK-1-31 OITK-1-V1 OIIK-1-B10IIK-5-31
OIIK-5-Y1 OIIK-5-B1VYK-1-31 YK-1-V1VK-1-B1VK-2-31 VK-2-Y1 YK-2-B1 I1K-2-31 I1K-2-V1 [IK-2-B1 YK-1-32 YK-1-V2
VK-1-B2)

6 Tporiecc B3aMMOJIEHCTBUS PACTBOPEHHOTO a30Ta ¢ kuakuM Merauiom (OIMK-1-31 OIIK-1-Y1 OIIK-1-B10IIK-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 [1K-2-V1 TIK-2-B1 YK-1-32 YK-1-V2 VK-1-B2)

7 Tpotiecc B3aMMOJICHCTBUSI PACTBOPEHHOTO KHCIopoa ¢ xuakuM metaiuiom (OTIK-1-31 OITK-1-Y1 OINK-1-B10IIK-5-31
OIIK-5-Y1 OIIK-5-B1VYK-1-31 VK-1-V1VYK-1-B1VK-2-31 VK-2-Y1 VK-2-B1 I1K-2-31 [1K-2-V1 [IK-2-B1 YK-1-32 YK-1-V2
VK-1-B2)

5.2. IlepeyeHb padoT, BHINOJHSIEMbIX N0 THUCIUIIIHHE

B cemectpe 1 no kypcy npenycMoTpeH 3k3aMeH. B cemectpe | npeycMOTpeHst:

1) KonrponsHas pabora 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) Konrponsnas padora Ne 2 no pazneny 3 (OIIK-1-31 OIIK-5-31 YK-1-31 VK-2-31 YK-1-32 IIK-2-31).

3) KourpomsHas paborta Ne 3 mo pasgenam 4-5 (OIIK-1-31 OITK-5-31 VK-1-31 VK-2-31 VK-1-32 TIK-2-31).

BapuanTh! U1 KOHTPOJIBHBIX paboT npeacTasieHsl B DOM.

Bo3MoxkHa IpOCTaHOBKA 3K3aMeHa Ha OCHOBE Pe3yNbTaTOB TEKyIIel aTTecTanuy B TedeHne cemectpa 1. C mensio momydeHus 6omee
BBICOKOM OLIEHKE 110 JUCLMILUIMHE CTYJEHT UMEET IPaBo CIaBaTh HK3aMeH.

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

IIK -2-V1 IIK -2-B1): cocTouT U3 AByX yacTell: mepBasi 4acTh (TeopeTHdecKas)) — CTYIEHTY IIPeAIaraeTcss ONucaTh TeOpPeTHIECKHH
BOIIPOC, KAaCArOLIEHCs] TEMaTUKU AMCLMIUIMHBI (TEMBI BOIPOCOB MpencraBieHbl B ®OM, BbIIAIOTCS IPENnojaBaTeaeM HHIAUBHIYallb-
HO); BTOpas 4acTh (pacueTHas)) - «PacueT k03 PUIMEHTOB aKTUBHOCTH U aKTUBHOCTH OKCHJIOB, COCTaBIIIONIMX CTaJeIUIaBUIbHbIE
nutaku» (MHIUBHIyabHBIC BAPHAHTHI BBITIOHEHUS pacueTHO# yacTu JI3 npexacrasnersl B POM). /I3 BeINOIHSETCS ¢ TpeOOBaHHSI-
MU, IpejcTaBieHHbIME B JT 3.1.

Jlis BBINOJHEHMs BBIYMCICHHMM, aHalIM3a IOJIYYEHHBIX MAAHHBIX BO3MOJKHO HCIIOJb30BAHUE IIAKeTa IPHUKIATHBIX IIPOrPaMM
MicrosoftExcel. Odopmienune /13 B coorBercTBUU ¢ TpedoBanusmu 'OCT 2.105, TOCT 7.32.

BrinonaHeHHOE ToMAallIHEE 3aJaHUe CTYAEHTY ClelyeT 3allUIAaTh HHAUBUYaIbHO B IIPETyCMOTPEHHOE BPEMSL.

[pakruueckue 3ansatus (OIIK-1-Y1 OINK-1-B1 OIIK-5-Y1 OIIK-5-B1 YK-1-V1 YK-1-B1 VK-2-V1 YK-2-B1 YK-1-Y2 YK-1-B2
IIK -2-V1 IIK -2-B1)

Ha npakTu4ecKkux 3aHATUAX 00yUYarolMMUCS OCYILECTBIIAETCS pellieHue IPUKIAAHbIX 33/1a4 110 pa3/ieslaM AUCIUILIHHBL
ITpaxTHyeckue paObOThl BHIIOIHIIOTCS B COOTBETCTBUH € TPEOOBAHUAMHU YU4eOHO-METOAUYIECKOrO IOCOOHS K IPAKTHYECKUM 3aHATUSIM
(paccMoTpeHs! Ha 3acefanuu kadeapsl MM 1 peKOMEHJ0BaHbI K UCHOJIB30BaHHUIO B Y4eOHOM IpoLIecce).

5.3. OueHOYHbIE MaTePHAJIbI, HCIIOJIb3yeMble JIUIs IK3aMeHa (onucanue OHJIeTOB, TECTOB U T.I1.)

DK3aMEeHaIMOHHBIN OWIIET BKIIIOYAET B ce0sl 3 TEOPETUYECKUX BONPOCA U3 YCTAHOBJICHHOTO MEPEYHs [0 TeMaM, U3JIOKEHHBIM B TIO-
pasnene 5.1 mannoit PIT/I.
bBusersl XpaHsarcs Ha KadeIpe U YTBEpIKICHBI 3aBEyONINM Kadeapoi.

5.4. MeToaNKa OLEHKH OCBOCHUS U CIMIIIHHLI

Cucrtema OLICHUBAHUA PE3YJILTATOB O6y‘IeHI/I$[ 10 AUCHUINIMHE JJIA TCKYIIETr0 KOHTPOJIA yCIICBACMOCTU!

No dopma KOHTPOISL Kpurepnit Onenka
n/n
ITpu BHINOIHEHUN KOHTPOJIBHOH PabOThI CTYAEHT HOKa3bIBaeT 3a4TEHO
JOCTATOYHBIA YPOBEHb 3HAHUI B 00bEME MPOWICHHOW TEMBI,
1 KonrposnbHas paboTa | 00beM IIPaBUILHBIX OTBETOB cocTaBiseT 60% u Bblie
[Ipu BBITOTHEHWU KOHTPOJBHON paboThl CTYIEHT MOKa3bIBAET HE 3a4TEHO

HEOCTaTOYHBIH YpOBEHb 3HaHMH B 00beMe MPOHAEHHOW Te-
MBI, 00bEM IPaBIIIHHBIX OTBETOB cocTaBisieT MeHee 60%
JomamHee 3amanre oOPMIIEHO B COOTBETCTBHH C TpeOOBaHM-
SIMH, BBITIOJIHEH Bech 00beM /I3, NMpaBUIILHOCTH BBIMOJIHEHHUS
2 JomamHee 3amanue | cocraBisier 75-80%, BBISIBIIEHHBIC HETOYETHI CTYACHT MOXKET 3a4TEHO
YCTPaHUTh TP 3aIINUTE, BIAACET TEPMUHOJIOTUEH, apTyMEHTH-
pOBaHO OTBEYAeT HA TIIOCTABJICHHBIC BOIPOCHI, JOTHUYECKH
MBICJINT, TIOKA3bIBAET JOCTATOYHBIE 3HAHUSA B 00BEME 3alllHIIa-
€MOW TEMBI, OPUEHTHUPYETCSI B OCHOBHOW M JIOTIOJHHUTEIHHOMN
JIUTEpAType Mo Kypcy

OdopmiieHre momamrHero 3agaHusi HE COOTBETCTBYET Tpebo- HE 3a4TE€HO
BaHUSAMH, BBIIIOJHEHBI HE BcE 4acTH J[3, CTYIEGHT HE MOXKeT
YCTpaHUTh BEISIBIICHHBIE HEOYETHI M 3aMeYaHusl, He IOHUMaeT
CYLIHOCTH 3a]]aBa€MBIX BOIPOCOB, HE OPHEHTHPYETCS B TEMa-
THKE JOMAITHEeTO 3aJaHus, JOIMycKaeT TpyOble OIMMMOKH IMpH
OTBETE




3 [MpakTrdeckoe 3ansTre | CTyAeHT BIaJeeT B AOCTATOYHOM 00bEeMe TEPMUHOJIOTHEH 1 3a4YTEHO
TEOPETUYECKUMH 3HAHUSAMHM 1O TEMATHKE ITPAKTHIECKOTO
3aHATHS, yMEET NPUMEHATD UX JUIA PELICHUS MPAKTUIECKUX
THMOBBIX 33144, CBSI3aHHBIX ¢ IPOECCHOHAIBHOH J1esATeIbHO-
CTbI0, apPT'YMEHTHPOBAHO OTBEUYAET Ha [NOCTaBJICHHbIE BOIIPO-
Chl, OPHEHTHPYETCSA B OCHOBHOW U JIOTIOJTHUTEILHOU JINTEpa-
Type 1o Kypey
CTyneHT He BJaJleeT TEPMHUHOJIOTHEH, NMeeT HeJl0CTAaTOUHBIN HE 3a4TEHO
00BEeM 3HAHUH TEOPETUUECKOTO MaTepHalia, YTOObI MPUMEHSTh
€ro JUIs peleHHUs MPAKTUYECKUX TUIOBBIX 3ajay, CBSI3aHHBIX C
npodeccnoHanbHON NEeITENbHOCTRIO, He MOHIMMAET CYIIHOCTH
M3y4aeMoil TeMbl, JIOIycKaeT IpyOble OMMOKH B pacyerax u
OTBETax Ha MOCTaBJICHHbIE BONPOCHI
4 OK3aMeH CTYJEHT MOKa3bIBaeT TIIyOOKHE, MCUYEPIbIBAONINE 3HAHUS B OTJINYHO
o0beMe NPOWACHHOW MPOTPaMMbl, YBEPEHHO IEHCTBYET IO
IIPUMEHEHHIO MOJTYYEHHbIX 3HAHUI HA MPAKTUKE, 'PAMOTHO U
JIOTHYECKH CTPOMHO M3JlaraeT MaTepHal NpH OTBETE, yMeEeT
(GopMyJIHUpOBaTh BBIBOABI M3 H3J0)KEHHOTO TEOPETHYECKOIO
Marepuaia, AaeT OTBETHl Ha JOMOJHUTEIbHBIC BONPOCH], 3HA-
©T JIOTOJIHUTENBHO PEKOMEHJOBAHHYIO JUTEPATYPY
CTYJICHT IOKa3bIBaCT TBEPABbIC U JOCTATOYHO IOJHBIC 3HAHHS B XOPOILO
o0beMe NPOHACHHOH MPOrpaMMBI, JOMYCKAeT HE3HAYUTEIbHBIC
OLIMOKK NMPU OCBEIICHUH 3aJaHHBIX BOIPOCOB, IPABHJIBHO JICH-
CTBYET 110 NPHMEHECHHIO 3HAHUH Ha MPaKTUKE, YETKO M3JaraeT
Marepuail
CTYJICHT ITOKa3bIBACT 3HAHHS B 00bEME TPOHACHHO POrpamMMBbl, YJOBIETBOPHUTEIHHO
OTBETHI U3JIaracT XOTs U C OIIMOKAMH, HO YBEPEHHO HCIIpaBJisie-
MBIMH TIOCJIC JOMOJHHUTEIBHBIX ¥ HaBOMASIIMX BOIMPOCOB, Ipa-
BHJIBHO JICHCTBYET [0 MPHMEHEHHIO 3HAHUH HA MPAKTHKE
CTYIEHT JOIyCKaeT rpyOble OIIMOKM B OTBETE, HE NOHUMAeT HEY/I0BJICTBOPHUTEIBHO
CYIIHOCTH H3JIaraeMOro BOIPOCA, HE yMEET IPUMEHSATH 3HAHUS
Ha TPaKTHKE, JAaeT HENPaBHJIbHBIC MM HEHOJHBIC OTBETHI Ha
JIOTIOJIHATEJbHBIC U HABOISIINE BOIPOCHI
CTYJICHT Ha 9K3aMEH HE SIBUJICS HE sIBKa
6. YA EBHO-METOINYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi Jureparypa
6.1.1 OcHoBHas JuTEepaTypa
O6o3Haue- ABTOpBI, cOCTa- 3arsaBue bubanorexa HU3narenncTBO,
HHE BHTEJIH roj
J1.1 J.A JlronkuH, [IpousBoacTBo cTanmm HTBb CTU HUTY «MUCHUC» M. : Temnorex-
B.B.Kucunenko Huk, 2008.
J1.2 C. B. Bensies, B.A. OCHOBBI TEOpUH METAII- HTBb CTU HUTY «MUCHUC» Hwoxuauit Hosro-
I'epouxwuit JIyprHYEeCKHUX IpoLec- poxa : Huxeropon-
COB CKHH Toc. TeX.
YHHUBEPCUTET UM.
P.E. Anekceesa,
2015.
JT13 A.C. Tumodeesa, OKCTpaKuus YePHBIX HTb CTU HUTY «MHUCHUC» Crapslit Ockou :
T.B. Hukutuenko, METaJUIOB U3 MPUPOTHO- "THT", 2012.
E.C. Tumodeen IO ¥ TEXHOT'€HHOTO ChlI-
phs
J11.4 T.B. Bunorpanosa, KuneTnka npoctsix ro- OBbC YHuBepcurerckas 6ubnuorexa ExarepunOypr :
JLA. Bpycuunpaa MOTEHHBIX peaKIni ONLINE W3narenscTBO
URL: http://biblioclub.ru/index.php?page= | Ypansckoro yHu-
book&id=276014 BepcureTa, 2014,
6.1.2 lonoJIHUTEIbHAS JIUTEPATYpa
Oo6o3Haue- ABTOpBI, cOCTa- 3arsaBue bubanorexa H3nartenancTBO,
HHE BHTEJIH roj
J12.1 E.C. MuxanuHa, TepMmoanHaMuKa U Ku- HTb CTU HUTY «MUCHUC» M. : U3parens-
AJL Tlerenun HETUKA MEeTaJUTypruye- ckuit Jlom M-
cKuX rnporeccoB. Okuc- CHC, 2011
JIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC
CHCTEMBI
J122 A.N. 3aiines, 5.M. Du3ndeckas XUuMHS HTb CTU HUTY «MUCHUC» M. : UuTepkoH-
MorytHoB, E.X. METaJUTyprU4eCKUX takT Hayka, 2008.
[Taxma3os [IJIAKOB
J123 N.®. Censnun, A.B. | Teopus u npaktuka HTBb CTU HUTY «MUCHUC» M. : TennoTexHuUK,
®eoktucros, C.A. WHTESHCHU(PUKAIIH TEX- 2010
Benapes HOJIOTHYECKOT'0 Ipolec-




Ca B IAXTHBIX II€4Yax
MaJIoro JuaMeTpa

J124 B.1. JIakomckuid, A3OT B )KHJIKHX CTaJISIX HTBb CTU HUTY «MUCHUC» K. : HaykoBa nym-
B.B. Jlakomckuii M IIJ1aKax Ka, 2012
J12.5 B.b.Oxotcknii Mopenu metammyprude- HTBb CTU HUTY «MUCHUC» JlHenponeTpoBck :
CKHX CHUCTEM CucremHbIe TeX-
Hojoruu, 2006
J12.6 A.T'. MopaueBckHid, TepMmoarHaMuKa KU~ HTB CTU HUTY «MHUCHUC» CIIO. : «JIaub»,
E.T'. ®upcosa KHX METaJUIOB U CILIa- 2017
BOB
J2.7 I'.E. 3aukos, O.B. Xumuueckass KHHETHKA: OBbC YHuBepcureTckas 6MOInoTeKa Kazans : Kazan-
CrosiHOB, A.M. Teopus u npaxkTuka ONLINE CKHUil Hay4HO-
Kounes, C.C. AxTs- http://biblioclub.ru/index.php?page=book | wmccmemoBaTesn-
MOBa &id=258758 CKHIl TEXHOJIOTH-
YECKHMI YHUBEPCH-
TeT, 2013
128 JILA. ITaBnnueHxo, Tepmuueckuii aHamu3 ObC YHuBepcurerckas 0u0nuoTeka Kaszans : Ka3zan-
I'.B. Bynunopoga, JIByXKOMIOHEHTHBIX ONLINE CKHil Hay4YHO-
IO.T. T'ansaMeTANHOB | cCHCTEM http://biblioclub.ru/index.php?page=book&i | uccnenosaress-
d=259106 CKHIl TEXHOJIOTH-
YECKHMI YHUBEPCH-
TeT, 2013
J2.9 I'.B. Bynunopoga, ®da3oBbIe paBHOBECHS B OBC YHuBepcureTckas 6ubinorexa Kaszans : Kazan-
I0.I". Tanamerau- MHOTOKOMITOHEHTHBIX ONLINE CKHil Hay4YHO-
HOB, X.M. SIporieB- | cucremax http://biblioclub.ru/index.php?page=book&i | ucciemoBareins-
CKast 1 JIp. d=427846 CKHIi TEXHOJIOTH-
YEeCKUI yHUBEPCHU-
TeT, 2014
J12.10 A.N. T'apoct XKeneszoyrnepoaucroie OBC YHuBepcureTckas 6MOInoTeKa Musck : benopyc-
CIIIIaBBL: CTPYKTYpPOOO- ONLINE ckas Hayka, 2010.
pasoBanue u cBoiictBa  |http://biblioclub.ru/index.php?page=book&i
d=142435
6.1.3 Meroauueckue pa3padoTKu
O6o03HaYE- ABTOpBI, COCTaBU- 3arnaBue Bubnmmoreka W3znmarenscTBO,
HUE TEIU roj
JI3.1 A.A. Koxyxos, A.B. | Ilpuknagaas tepmomn- HTBb CTU HUTY «MUCHUC» Crapsiit Ockon:
CazoHOB HaMMKa U KUHETHKA CTU HUTY
METaJLUTypTHIECKAX «MHUCHUC»,
npoIeccoB. YueOHoe 2016

OCOOHE [UTSL BBIIL. IOM.
3ajaHus JJIsI CTYICHTOB
Bcex (opM 00yu., 00y-
YAFOIIUXCSI TI0 HATIP.
22.04.02

6.2. IlepeyeHnb pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTH «AHTepHeT»

6.3. IlepeyeHb NpOrpaMMHOro odecneyeHust

Im1 MS Windows
Im2 MS Office
113 KasperskyEndpointSecurity isibmsaeca
6.4. IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NPOdecCHOHANbHBIX 023 JAHHBIX
[ToTHOTEKCTOBBIE POCCUHCKHE HAyYHBIE KypHAIIBI U CTAThH:
ni — Hayunas snextponnas oubmmotexa eLIBRARY https://elibrary.ru/
WnoctpanHble 0a3bl qaHHbIX (moctyn ¢ IP agpeco MUCHUC):
n?2 — aHanMTHYecKas 0a3a (MHAekcel nuTuposanus) WebofScience https://apps.webofknowledge.com
n3 — aHayMTHYecKas 6a3a (MHAEKCH IUTHpOBaHMs) Scopus https://www.scopus.com/
na — Haykomerpuueckas cucrema InCites https://apps.weboftknowledge.com
ns — Hay4HbIe XypHaJbl u3gatenbctsa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
7.1 Ayautopus Ne 301
JlaGopaTopusi NPOMBILLIEHHOI 0€30MaCHOCTH U IKOJIOTHH
INepeueHb OCHOBHOTO 060PY/AOBaHHUs, yueOHO-HAMIISIHBIX OCOOMIA:
KOMILJICKT yueOHOW MeOesn Ha 25 mocaj0uHbIX MECT,
MoHo0s0k MSI AE2210 HR,
npoekTop st npesenTanuii Epson EB-485W.
7.2 IMomenenue 1Jis CAMOCTOSATEILHOMH PadoTHI 00yUaAIOIIMXCSI

Ayautopus Ne 306




JlaGopaTopusi MoIeJIMPOBAHNSI METAJUIYPIrHYeCKHX MPOIeccOB M MH(POPMATMOHHBIX TEXHOJIOT Ui
ITepedeHb OCHOBHOTO 00OPYIOBaHUS, YI€OHO-HATIISIITHBIX TTOCOOMIA:

KOMIUIEKT y4eOHO# Mebenn Ha 25 ocaouHbIX MECT,

pabouas cranmus Core 13-4130 — 4 mr,

paboyas cranus HP Z420 — 8 mir,

npoexTop s npe3zeHtanuii Acer X1111 DLP Projector QSV 1032.

B momenieHnu sl CaMOCTOSATENIFHON paObOThl 00YYAIOIIUXCS HMEETCSI MOKIIoUEHUE K ceTi «HTepHeT» U J0-
CTYII B AJICKTPOHHYIO0 HHPOPMAIMOHHO-00Pa30BaTEILHYIO CPEly OPraHU3AIHH.

8. METOIUYECKHE YKA3ZAHUSA JJIS OBYYAIOIIUXCA 110 N3YYEHUTIO JUCIIUTTJIMHBI

ﬂﬂﬂ YCIICHIHOI'O OCBOCHUSA TUCHUTUIMHBL «HpI/IKJ'IaZ[HaH TEPpMOJUHAMHUKA U KUHETHKA MCTAJUTYPIrU4CCKUX MIPOLICCCOBY 06yqa-
omemMycsa HeO6XO,HI/IMOZ

[Mocemate Bce BUIBI 3aHSATHH.

CBOEBPEMEHHO 3apErUCTPUPOBATHCS HA PEKOMEHIOBAaHHBIE SJIEKTPOHHBIE PECYPCHI.

[Tpy BOBHMKHOBEHUH JIIOOBIX BOIIPOCOB I10 COACPIKAHUIO Kypca M OpraHU3aIui paboThl CBOEBPEMEHHO 00pamaThes K
TIIpero1aBaTelio (B Yachl OUYHBIX KOHCYIbTaImi, uepe3 MS Teams mwinn LMS Canvas).

OTueTHI 10 MPaKTHYECKUM padoTaM H JoMaIllHee 3aJaHie PEeKOMEHTyeTCs BRIIOTHATE ¢ ucnoibk3oBanneM MS Office,
JOITyCKAETCsI BHITOIHATD B PYKOIIMCHOM BHC.

AKTHBHO paboTaTh ¢ HAYIHBIMU 0a3aMu B ceTH VIHTepHeT.

KauecTBeHHOE OCBOCHHUE AMCIMIUIMHBI BO3MOXKHO TOJIBKO MIPU CHCTEMATHYECKON CaMOCTOSTEIbHON paboTe, ITO MOAIepKNUBa-
€TCsl CUCTEMOM TEKYIIEH aTTecTaluu.

[Mpu nzyuennn qucuumuael «[IpukinaaHas TepMOJMHAMHUKA M KWHETUKA METAJTypPIrHYECKUX POLIECCOBY HEOOX0IUMO HC-
H0JIB30BATh ceAyollee yueOHoe H3JaHue, pa3paboTaHHOe Ha Kadeape MeTamnypruu u Metajutoenenus uM. C.I1. Yraposoit
U PEKOMEHJIOBAHHOE K MCIIOJIb30BAHHIO B yUeOHOM IIpoLecce:

[MpuknaaHas TepMOAMHAMUKA U KHHETHKA METAUTYPIHYECKUX MPOIECCOB YUueOHO-METOAMYECKOE IOCOOUE K MPAKTHYECKUM
3aHATHAM JUIS CTYACHTOB, oOydaromuxcs 1o Hamp. 22.04.02. Aptop: A.B. CazoHOB




