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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 METaTypIHYeCKHX IPOLECCOB, C PEIICHHEM KOHKPETHBIX MNPHKIAJHBIX (H3HKO-
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 TEXHOJIOTMYECKUX PEKOMEH/Jalli, HAalPaBJICHHbBIX Ha MOBBIIICHUE 3()()EKTHBHOCTH NPOU3BOJICTBA 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
NpeaecTByolee:

2.2.1 |CoBpemeHHBIE IPOIECCH OECKOKCOBOI METAJLTypPTHH

2.2.2 |Temnoduznka moxydeHns OKUCICHHBIX OKATHIIIeH X METaJUTH30BaHHOTO ITPOIYKTa

2.2.3 |Temnodusnka moaydeHns METaJUTH30BAaHHOTO MTPOIYKTa

2.2.4 |DHepro- u pecypcocOepexeHre B YepHON METaJUTypriuu

2.2.5 [TIporecchl BTOPUYHOTO OKHCIICHHUS JKele3a

2.2.6 |IIporpeccuBHbIe CIOCOOBI MPOM3BOICTBA CTATH

2.2.7 |Hayuno-uccnenoBarenbckas padora 1

2.2.8 |Hayuno-uccnenoBarenbckas padbora 2

2.2.9 |Hayuno-uccrnenoBarenbckas padora 3

2.2.10 |BoinonHeHye U 3aIUTa BBITYCKHON KBaIM(UKAaLMOHHON pabOoThl, BKIIIOYAsl, TOATOTOBKY K IIPOLIEAYPE 3aLIUTHI U IPOLEAYPY
3aILUTEI

3. AHAMKATOPHI ®OPMUPOBAHW S KOMITETEHIIA,
COBMEIMEHHBIE C PE3YJBTATAMMU OGYYEHUS 11O JUCIIUIIJINHE

OIIK-1: CnocoeH pemiaTe NPpOM3BOICTBEHHbIE M (MJIN) HCCIeI0BaTeIbCKHE 3a1a4H, HA OCHOBe (DYHIaMeHTAJbLHBIX 3HAHHI B
00J1aCTH METAJLJIYPrUun

3HaTh: (OI1K-1-31 OcHOBHBIE TEpMOAUHAMHYECKHAE U KHHETHUECKHE 3aKOHOMEPHOCTH MPOTEKAHUS SIBIICHUH B PA3IMYHBIX Me-
TaJTypruuecKuX MPoLEeccax ¢ Iebo pelleHHs TPOU3BOACTBEHHBIX 3a/1a4
YMeTh: OITK-1-Y1 Peniats npon3BOACTBEHHBIC U UCCIIEA0BATEIBCKHE 33141 HA OCHOBE (DYHJJAaMEHTAIBHBIX 3HAHUH MO pa3-

ITMYHBIM IPUKJIAIHBIM TEPMOJMHAMUYECKUM U KHHETHYECKUM 3aKOHOMEPHOCTSM U SBJIEHUAM IPOTEKaHHs MIPOLIECCOB
IPYMEHUTENBHO K METAJUTYPTUU

Baaners: |OIIK-1-B1 HeoOxoanMpIMu HaBBIKaMH IO PELISHHIO IPOU3BOCTBEHHBIX 3214 C [0 TOBBIIEHHUS d()(HEKTUBHOCTH
NpOTEKaHHsI OCHOBHBIX METAIITYPTHYECKUX MPOLIECCOB

OIIK-5: Cnoco0eH oneHHBATh Pe3y/IbTAaThl HAYYHO-TEXHUYECKUX Pa3padoToK, HAy4YHBIX HCCIeI0BAHUI H 000CHOBBIBATH CO0-
CTBEHHBII BBIOOP, CHCTEMATH3UPYS M 0000111asl TOCTHKEHUSI B OTPACIH METAJLIYPIrHH U CMEKHBIX 00J1aCTIX

3HaTh: OIIK-5-31 OcHOBHBIE TEHACHIIMU HAyYHBIX UCCIEA0BAHUN B 001aCTH TEPMOIMHAMUKK U KUHETUKU METAJLTYPTUIECKHX
[pOIecCOB IPH OCYIIECTBICHUH PA3IIYHBIX METAILTYPTHYECKHX IPOIIECCOB
YMmern: OIIK-5-Y1 CucremMaTu3upoBath 1 000011aTh HOBBIE PE3YJIbTAaThl HAYYHBIX HCCIIEA0BAHHUN B 00JIaCTH TEPMOJUHAMUKH U

[KHUHETHKU MCTAJUTYPIrUYCCKUX ITPOLECCOB

Baanern: |OIIK-5-B1 HaBblkamu OIIEHKH pe3ysIbTaTOB HOBBIX HAYYHO-TEXHUIECKHX Pa3pabOTOK M UCCIEAOBAHHIA C LETBbI0 000C-
[HOBaHUs1 COOCTBEHHOTO BBIOOpa

YK-1: CriocobeH 1eMOHCTPHPOBATH I1y00KOe 3HaHHe H NOHUMAaHHe (PyHAaMEeHTAJIbHBIX HAYK, a TAK/Ke 3HAHUSA B MEXKIUCIH-
IINHAPHBIX 00J1acTAX NPOo(ecCHOHANBHOI JesiTeIbHOCTH

3HaTh: [VK-1-31 ®usnko-XuMHYeCKre OCHOBBI pEakIMii TOPEeHHs U UX MPHUKIIaJAHON XapaKkTep I METALTYPTrHYECKHIX IIPOLeC-
COB, BIIMSIHUE PA3JIMUHBIX YHEPTOTEXHOJIIOTUUECKUX TapaMEeTPOB Ha IPOTEKaHHUE MPOLIECCa TOPEHNs; XapaKTep SBJICHUH,
[TPOTEKAOIIMX ITPH BOCCTAHOBUTEIBHBIX IIPOLIECCAX B METAJUTYPTUH; IIPOLIECCHI U SIBJIICHHS, IPOUCXOAAIINE B METAILTYP-
FMUYECKUX pacljaBax Ha OCHOBE OCHOBHBIX TEOPHI O CTPOEHHH U CBOMCTBaX METaIIyprUueCKUX pPacIlaBOB; OCHOBHbIE
TEpPMOIMHAMUYECKHE U KHHETUYECKHE OCHOBBI B3aUMOECHCTBHS METAJUIMUECKUX U INIAKOBBIX PACIUIABOB C ra30BOM
aTMocdepoii cTareruiaBuIbHBIX arperaTon

Ymern: VK-1-V1 XapakTepu3oBaTh U aHAIM3UPOBATH IPUKIAIHBIE OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIC IPOLIECCH B METAIITYP-
CMK Ha OCHOBE ITyOOKMX 3HAaHHM M MPUMEHUMOCTH (yHAaMEHTAJIbHBIX HAayK JUIl KOHKPETHOTO METAJUTypTHYeCKOTo
mpouecca

Buaaners: |YK-1-B1l HaBblkamu penieHnst IpUKIAAHBIX 3a]ad M0 TEMaTHKE AUCLHUILIMHBI VI Pa3IMYHbIX METAUTyPTHUYECKUX CH-
cTeM Ha OCHOBE (yHIAMEHTAIBHBIX 3HAHUH 00 0COOCHHOCTSX NPOTEKAHMSI PA3IMIHBIX METAJLTYPTHUECKHX IPOLIECCOB

YK-2: Cnocooden:

- AHAJIM3HUPOBATH MPOTYKIHIO, MPOLECCHI H CHCTEMbI B pAMKAX IIMPOKUX MEKIUCHUNINHAPHBIX 00J1acTeil;

- CTAaBUTb " pemaTb HeCTaHHapTHLle 3a4a4YM1 B yCJ’IOBI/lﬂX HCOHPC}ICJ’ICHHOCTI/I " aanepHaTanﬂx pemelmﬁ C HCIT0JIB30BaAHU-
€M COOTBETCTBYIOINHX AHATUTHYIECKHX, BLIYHCIUTEIbHBIX U IKCIIEPUMEHTAIbHBIX METOI0B, 2 TAKKEe HOBHIX HHHOBAIOH-
HbIX METO/10B;




- OCyIIeCTBJIATH KpHTH‘IeCKHﬁ AHAJIN3 HpOﬁJIeMHl:IX C]/ITyaIl[/lﬁ HA OCHOBE CUCTEMHOI'0 MoaAX0/aa, B])IpaﬁaTLlBaTb CTpaTeruro

JgeiicTBUi

3HaTh: [VK-2-31 OcHOBHBIE TEPMOAMHAMUYECKHE X KHHETHIECKHE 3aKOHOMEPHOCTH IIPU MMPOTEKaHUH OCHOBHBIX METAJUTyPTH-
4UECKHX MPOLIECCOB HA OCHOBE MCIOJIb30BAaHHUS COOTBETCTBYIOIINX AaHATUTUYECKUX U BBIYUCIUTENLHBIX (MHHOBALIMOH-
[HbIX) METOZOB

YmMmern: VK-2-V1 AHanu3upoBath pa3iHyHble METAJUTypPrHYECKUE MPOLIECCHl HA OCHOBE U3YYEHHS M IPUMEHHUMOCTH 3HAHUM O
[IPUKJIQJTHBIX TEPMOJIMHAMAYECKHX U KHHETHIECKHX 3aKOHOMEPHOCTAX MPOTEKaHUsI IPOLIECCOB; UCTIONb30BaTh OCHOB-
HbIC 3aKOHBI (PU3NYECKOH XUMHUH U TEIUIOMACCOIIEPEHOCa I PELICHHUS, BOZHUKAIOIINX B X0J1€ PEIIeHHS IPOU3BO/I-
CTBEHHBIX M HCCJIEJIOBATENILCKUX 33134

Baaners: |YK-2-B1 HaBeikamu KpUTHYECKOTO aHAIHM3a HAKOIIEHHOH MO TEMAaTHKH AUCUUILIMHEI HH)OPMAIMU HA OCHOBE CHCTEM-

[HOT'O ITOAX0/J1a U TTOJTYYCHHBIX 3HAHUI U yMeHI/Iﬁ

YK-5: Cnioco0eH 1eMOHCTPHPOBATh:

- IPAKTHYeCKUEe HABBIKH /151 pellleHUsI MPo0JieM U MPoBeieHUsI KOMIIJIEKCHBIX HCC/Ie0BAHMIA;

- CHCTeMHOe OHHMAaHHe NPUMeHsieMbIX TeXHHYEeCKUX pellleHU, TeXHOJIO0TUii i NpoleccoB B 00J1aCTH, COOTBETCTBYIOLIeil
o0pa3oBaTeIbHOI MporpamMmme;

- I1y00Koe IOHUMAHHE IKOHOMUYECKHX, OPTAaHU3ALHOHHBIX H YIIPaBJIeHYeCKHX BONPOCOB (YIpaB/ieHHe NPOeKTAMHU, YIIPaB-
JIeHHE PUCKAMH M YIpaBJieHHe H3MeHEeHHsIMH)

3HaTh: [YK-5-31 OcHOBHBIE PU3HKO-XUMHYECKHE (TEPMOINHAMUYECKUE) SBJICHUS, IPOTEKAOLIIE IPU OCYIIECTBICHNUH METa-
ITyprudecKix MpomeccoB C LENIbI0 X aHAIN3a IPU MMPOBEICHUH KOMIUIEKCHBIX UCCIIETOBAHUM

Ymetn: [YK-5-V1 Pemats npakTuyeckue 3aa4u U MpoOieMbl, BO3HUKAIOIIUE B X0/1€ MPO(ECCHOHAIBHOMN JIESTEIbHOCTH, Ha OC-
[HOBE CHCTEMHOTO IOHUMaHHS (PH3UKO-XUMHIECKUX SIBICHUH, TPOTEKAIOMINH B X0/1e KOHKPETHOTO METaJLTypriHyecKoro
mporecca

Buaaners: |YK-5-B1 npakTtuueckuMu HaBbIKAMH ISl pEIIEHHsI IPOOJIEM M MPOBEACHHS KOMILICKCHBIX UCCIIEIOBaHUM MO TEMaTHKE

JAACHUILUINHEI C IEJIBI0 YCOBECPIIECHCTBOBAHUA TEXHOJIOTHYCCKOr0O Iporecca

IIK-2: Onpenesnenne chepbl NpUMeHEeHHs] Pe3yIbTATOB HAYYHO-HCCI€I0BATENbCKUX H ONBITHO-KOHCTPYKTOPCKUX padoT

3HaTh: [TK-2-31 OcHoBHBIE c(hephl HCIOTB30BAHIS U IPUMEHUMOCTH PE3yIbTATOB IO UCCIIETOBAHUIO TEPMOJHHAMUYECKUX U
KHHETHUYECKUX 3aKOHOMEPHOCTEH IMPOTEKAHMS PA3INUHbIX METAUTYPTUUECKUX IPOLECCOB C LIENbIO UX COBEPIICHCTBOBA-
Hist
Ymers: [MK-2-V1 Haxomute, 060011aTh U aHATM3UPOBATH HHPOPMAINIO, CTABUTH IIEJb M BEIOUPATh MYTH €€ JOCTYIKEHNS,
0OpMILATE, IPEACTABIATH U IOKIIABIBATE PE3YJILTATHI BBINOJHEHHOH HayUHO-UCCIIEI0BATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX paboT
Baagers: [[IK-2-B1 HaBbikamu aHanu3a v cHHTe3a HH(GOPMALUK IpH paboTe C HAyYHO-TeXHUUYECKOM JINTEPaTypOil U TEXHOJIOTU-
MecKol TOKyMEHTAIHel Py MPOBEICHUH HayYHO-HUCCIIEOBATENECKIX U OIBITHO-KOHCTPYKTOPCKHUX PadOT MO TEMATHKE
TMCLIMTUTHHBI
4. CTPYKTYPA U COAEP)KAHUE
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp|YacoB| Komnerenuun | Jiutepatypa ([Ipumeuanue
3aHATHSA H 3J1. pecyp-
ChI
Paznea 1. lIpuknagnoii xapakrep u Gu3NKo-
XMMHUYeCKHe OCHOBBI PeaKIMii rOpeHus B MeTALIyp-
THH.
11 Tepmonunamuka peakuuii ropenus rason. Kuciopoa- 1 3 OIIK-1-31 J1.1
HBIA TOTEHIMA U OKHCIHMTEIbHO-BOCCTAHOBHUTEIbHBIE OIIK-5-31 J13
CBOHCTBa ra3oBoil (a3sl. ['opeHue Bogopoga ¥ MOHO- YK-1-31 1.4
okcuaa yriepoaa. Kucrnopomusiii OTEHITHAT Ta30BBIX VK-2-31 J12.1
cMecell. 'opeHne u KoHBepcHs MeTaHa. TepMOAMHAMU- YK-5-31 J23
Ka peakuuii ropeHus TBepaoro yriepona. I'azudukanms [1K-2-31 J12.4
yriaepoga TUOKCHIOM YIIepoAa W BOASHBIM ITapoM. OIIK-1-V1 JN2.7
BsaumoneiictBue yriepona ¢ kucnoponoMm. MexaHus- OIIK-5-V1 J12.8
MBI TOMOTEHHBIX peakiuil ropeHus. LlemHoi MexaHu3m OIIK-5-B1 J12.10
TOpEHUs, TEIUIOBOE BocIIaMeHeHHe. OCHOBHBIE I10JIO- YK-1-V1
JKEHHS] TEOPUH LEMHBIX peakuuid. MexaHu3Mbl TOpEHUs YK-1-Bl
BOJIOPO/Ia, MOHOOKCHA YIriepoaa U MeTaHa. MexaHu3-
MBI TeTepOreHHBIX peakiuid ropeHus. CTpykTypa rpa-
¢duta 1 ero B3aUMOACUCTBHE C KUCIOPOJAOM. KuHeTn-
YecKre 3aKOHOMEPHOCTH FOPEHHSI TBEPJOT0 yriiepoaa U
¢ y4eToM mop: BHeImHeAu((y3MOHHBIH PEXUM, BHYT-
perHenn(Qy3MOHHBIN PEXUM M BHEITHEKMHETUYECKUI
peXuM TopeHus. BiusHue pasnuuHbBIX (akTOpoB Ha
XapakTep mpoliecca TOpeHHs KOKca: TeMIeparypa, Xa-
paKTep MOBEPXHOCTH, MOPHCTOCTh, 3€PHUCTOCTh Mare-
pHuana, mapaMeTpbl ra3oBoro noroxka. Kunernueckue
0COOCHHOCTH B3aHMMOJEWCTBHS TBEPIOrO Yriepoaa ¢
JMOKCHJIOM YIJIepOoAa ¥ BOASHBIM napoM. /Jlex/
1.2 Perienue npuknaIHbIX 3a7a4 1Mo pa3aeily TUCIUTUIAHBI 1 3 OIIK-1-B1 J1.1
«IIpuknanHoi Xxapakrep U GU3UKO-XUMHUUECKUE OCHO- OIIK-5-V1 J13
Bbl peakuuii ropeHus B MeTaaypruuy. / Ip/ OIIK-5-B1 J2.1
YK-1-V1 J12.2




YK-2-V1 124
VK-5-V1 2.6
[K -2-V1 1238
IIK -2-B1
YK-2-B1
13 YcBoenue Tekymiero yueoHoro marepuaina /Cp/ OIIK-1-31 JT1.2
OIIK-5-31 JT13
YK-1-31 J12.1
YK-2-31 2.2
YK-5-31 2.4
MK-2-31 J12.6
J12.8
14 IMoaroroBka u odopmieHue npakTuueckux padotr /Cp/ OIIK-5-V1 112
VK-1-B1 14
YK-5-V1 J12.1
YK-5-B1 123
IK-2-V1 J2.5
[K-2-B1 J12.7
1.6 IToaroToBka K HAMTUCAHUIO TEOPETHYCCKOM YacTH ISt OIIK-1-31 J1.1
A3 /Cp/ OIIK-5-31 JT13
YK-1-31 14
VYK-2-31 123
YK-5-31 24
[K-2-31 2.8
YK-2-Bl J12.10
J13.1

Paznen 2. [IpukJjaaHoii xapakTep siBJeHUI npu

BOCCTAHOBHUTEJbHBIX MPOLECCAX B METAJLIYPrUU

2.1 TepMmonuHaMU4YeCKHEe OCOOEHHOCTU peakIUii BOCCTa- OIIK-1-31 JT1.1

HOBJICHUSI OKCHJIOB METAJUIOB: OO0IIasi XapaKTepUCTHKA OIIK-5-31 J13
OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIX TPOILIECCOB, BOC- YK-1-31 J12.1
CTaHOBJIEHHE OKCHJIOB Ta3aMU W TBEPABIM YTIEPOAOM, YK-2-31 J122
BOCCTaHOBJICHHE OKCHJIOB METAJUIAMH U MPH 00pa3oBa- YK-5-31 2.4
HUU pacTBOPOB. BoccTaHOBIeHNE OKCHIIOB JKee3a Mo- TK-2-31 J125
HOOKCHJIOM YTIIEpOJa, BOJAOPOIOM U C YJacTHEM TBEp- OIIK-1-V1 J12.7
noro yriaepona. KuHerndeckne oCOOGHHOCTH BOCCTa- OIIK-1-B1 J129
HOBJIEHHS OKCHIOB: MEXaHU3M BOCCTAHOBJIEHHSI OKCH- OIIK-5-VY1 J12.10
JIOB METAJUIOB Ta3aMM, THUIIBI B3aUMOJICHCTBUS BOC- OIIK-5-B1
CTaHOBUTENSI C OKCHIAMH, MEXaHM3M BOCCTaHOBIICHUS YK-1-V1
OKCHUJIOB JKeJle3a, BIUAHHUE IIOPUCTOCTH HA NMPOTEKAHUE YK-1-B1
MIPOLIECCOB BOCCTAHOBJICHUS, MEXaHM3M BOCCTaHOBJIE-
HUS OKCHAOB TBEPIBIM YIJIEPOJIOM (CXEMBI Ipolecca).
HayrnepoxxuBanue Merajula B MNpOLECCE BOCCTAHOB-
JICHUS TBEPIBIM YTJIEPOAOM U Ta3000pa3HBIMH MPOIYK-
TaMu peaknuii. /JIex/

2.2 Pemenne npuknaaHbIx 3a7a4 1o pa3aeiny JUCUUIUINHBI OIIK-1-B1 J13
«IIpuknanHON XapakTep SIBICHUN IPU BOCCTAHOBH- OIIK-5-V1 J12.1
TEJIBHBIX Npoleccax B MeTaurypruny / [Ip/ OIIK-5-B1 J122

VK-1-V1 24
YK-2-V1 J2.5
VK-5-V1 JN2.7
K -2-V1
IIK -2-B1
YK-2-Bl
2.3 YcBoenue Tekymero yuebnoro Marepuana /Cp/ OIIK-1-31 JT13
OIIK-5-31 J2.1
YK-1-31 2.2
VK-2-31 2.4
VK-5-31 J2.5
IK-2-31 2.7
J12.9
JI12.10
24 [MonroroBka 1 oopmieHue npakrudeckux pador /Cp/ OIIK-5-V1 J13
YK-1-Bl J12.1
VK-5-V1 122
YK-5-B1 124
IK-2-V1 J2.5
I1K-2-B1 J12.7




25 [TonroToBka K KOHTPOJIBLHOMY MEPOIIPHATHIO B PAMKax OIlK-1-31 J13
TEKYILETro KOHTPOJIs ycrieBaeMocTy — Paznen 1 u 2 OIIK-5-31 J12.1
(xoHTpONBHAS paboTa) /Cp/ YK-1-31 J122

VK-2-31 124
VK-5-31 J2.5
IK-2-31 J12.7
J12.9
J12.10
2.6 Hanwucanue u opopmiieHHE TEOPETHUSCKON YacTh JIs OIIK-1-B1 J1.1
A3 /Cp/ OIIK-5-V1 113
OIIK-5-B1 14
YK-1-V1 121
YK-2-V1 123
YK-5-V1 124
K -2-V1 J12.7
IIK -2-B1 J12.8
J12.10
J13.1
Paznen 3. [IpukiaaHoii xapakTep siBJIeHU, MPoUC-
XO-ASIIIMX B MeTAJLIyPruyecKux paciiaBax

31 CtpoeHre U CBOICTBa METAJUTYPrHYECKUX IIIa-KOB: OIIK-1-31 JT1.1

KiaccuuKaIms MUIAKOB, CTPYKTypa TBEP-JbIX ILIAKOB, OIIK-5-31 J1.2
JBOWHBIE M TPOWHBIE AMArpaMMbl IIJIAKOBBIX CHCTEM, YK-1-31 114
OCHOBHBIC CBOWMCTBA JXKUJKHX IIUTAKOB (BSI3KOCTH, JJICK- YK-2-31 J21
TPOIPOBOJHOCTb, OBEPXHOCTHBIE CBOMCTBA, BCIIEHU- VYK-5-31 122
BaHHWE IIJJAKOB), TEPMOJINHAMUYECKHE TEOPHH O CTpOe- IK-2-31 J123
HHUM IIJAKOBBIX pacTBOpoB. CTpoeHHe U CBOHCTBA Me- OIIK-1-V1 124
TAJUIMYECKUX PACIUIaBOB: CTPYKTYpa M CTPOCHHUE XKHUJ- OIIK-1-B1 J12.6
KHX MeTayuoB (aeipounast Teopus .U, @penkens, Teo- OIIK-5-V1 J12.7
pHs KJIAacTepOB WM CHOOTaKCHUCOB, MOJENb KECTKUX OIIK-5-B1 J12.9
chep, cBoOOAHOTO 00BEMa, KBA3UIOJIMKPHCTAIIHYC- YK-1-V1
cKasi MoOJielb), (pu3HYecKHe CBOMCTBA METaNTMYECKUX YK-1-Bl
paciuiaBoB  (BSI3KOCTb, IUIOTHOCTb, IOBEPXHOCTHOE
HaTsDKEeHHUE). AKTUBHOCTU KOMIIOHEHTOB MeTajlIude-
CKUX pacmiaBoB (pacyeTsl KOI(P(PHIMEHTOB aK-
TUBHOCTH, CIOCOOBI BBIPAXEHUsS KOHLIEHTPALMU pac-
TBOPOB, 3aKOHBI JUIS HJIEaJbHBIX PacTBOPOB, pa30aB-
JICHHBIE, PEAIbHbIE U PEryIIpHbIE Pac-TBOPBI, Hapa-
METpHI B3aMMOZIEHCTBUs). MaccomepeHoc B paciuiaBax
U €ro 3aKOHOMEPHOCTH (MOJEKYJSIpHas U KOHBEKTHB-
Has uddy3us, Teopun quddy3un B sxuakoctH). /Jlex/

3.2 Pemenne npukinanHbIx 3a7a4 1o pa3aeny IUCLUIUINHBI OIIK-1-B1 JT13
«IIpuknanHoit XxapakTep sIBICHUH, IPOUCXOSAIINX B OIIK-5-Y1 J12.1
METaJTypru4ecKux paciiasaxy / Ip/ OIIK-5-B1 J122

YK-1-V1 24
YK-2-V1 J2.5
VK-5-V1 J12.7
IK -2-V1
IK -2-B1
YK-2-B1
3.3 VYcBoenue Tekyniero yueoHoro marepuana /Cp/ OIIK-1-31 J1.1
OIIK-5-31 1.2
YK-1-31 14
VK-2-31 J2.1
YK-5-31 2.2
IK-2-31 123
124
J12.6
J12.7
J129
3.4 IToaroroBka u oopmiIeHUe NpaKTUUECKUX padboT /Cp/ OIIK-5-V1 113
VK-1-B1 J2.1
VK-5-V1 122
YK-5-B1 124
IK-2-Y1 J2.5
I1K-2-B1 J12.7

3.5 IloaroroBka K KOHTPOJIBHOMY MEPOIPUATHIO B paMKax OIIK-1-31 J1.1
TEKYILEr0 KOHTPOJISl yCIeBaeMOCTH — pasaen 3 (KOH- OIIK-5-31 J1.2
TpoubHas pabota) /Cp/ VK-1-31 114

VK-2-31 J2.1
VK-5-31 J12.2




[K-2-31 123

2.4

J12.6

J12.7

J12.9

3.6 IMoaroToBKa K BBIIOJIHEHHIO pacyeTHO# yactu 13 /Cp/ OIIK-1-B1 J1.1
OIIK-5-V1 JT13

OIIK-5-B1 1.4

YK-1-V1 J2.1

VK-2-V1 123

YK-5-V1 124

IK -2-V1 J12.7

[IK -2-B1 J2.8
VK-2-B1 J12.10

J13.1

Paznen 4. TepmoanHaMuKka U KHHETHKA B3anMo/eii-
CTBHSI METAJNINYECKHUX M IIJIAKOBBIX PACIIABOB

4.1 OkucieHHe MeTallla [UIakoM (pachpeeseHue KOMITO- OIIK-1-31 J1.1

HEHTOB MEX]y IJIaKOM U METaJlJIOM, OKHCIUTENIbHBIE OIIK-5-31 1.2
CBOMCTBa IUTaKa, HANpaBlieHHE OKWCIUTEIbHBIX peakx- YK-1-31 1.4
muif). OKuciieHue MeTaula ¢ ydacTHeM Iulaka (Io- YK-2-31 J2.1
CTYIUICHHE KUCIIOpOJa B METaJlI, KHHETHKa 00e3yriie- YK-5-31 J22
POKMBaHUA, TEPMOAMHAMUYECKHE U KUHETHUYECKUE 3a- IK-2-31 124
KOHOMEpPHOCTH OKHCIICHHsI MapraHila ¥ KpeMHHUS B OIlK-1-V1 J12.6
OKHCJIUTEIBHOH Nepuo/ IiaBky). TepMoanHaMuueckue OIIK-1-B1 J12.7
¥ KUHETHYECKHEe 3aKOHOMEPHOCTH B3aUMOJICUCTBUS Ta- OIIK-5-V1 JI12.8
30B co nuiakamu. Ilpoueccsl padhuHUpPOBaHHS MeTalia OIIK-5-B1 J12.9
0T cepbl U pocdopa (TepMOIUHAMUYECKUE U KUHETHYe- YK-1-V1
CKHE OCOOCHHOCTH Tpoliecca Aecyabpypalui MeTaia VK-1-B1
B IPUCYTCTBUU U OTCYTCTBUM HIJaKa, TEPMOJMHAMUKA
M MexaHu3M mporecca aedocdoparuu meramia). Pac-
KHCJICHUE JKUJIKOIO MeTaula (TepMOAMHAMHUUYCCKUI
aHaJ M3 IMPOIECCOB PACKHCIICHHS MapraHleM, YIriepo-
JIOM TIpH OOBIYHOM M TOHMXXCHHOM JaBJICHUU (BaKyy-
Me), KOMIUIEKCHOE pacKuClIeHrue. MeToasl pacKuc-
nenus (riryouHHoe (ocazouHoe) U quddy3noHHOE pac-
KHCIIeHHe, 00pa3oBaHKe, YKPYIHEHUE, POCT, BCIUIBIBA-
HUE HEMETa/UIMYSCKUX BKIIIOUeHM) /JIex/

4.2 Pemenne mpukitagHBIX 33134 10 pa3Aely AUCIUATUTHHE OIIK-1-B1 J1.3
«TepmoauHaMuKa U KMHETUKA B3aUMOJIEHCTBUS Me- OIIK-5-V1 J12.1
TAJUTMYECKHUX M [IJJAKOBBIX pac-ruiaBosy / [Ip/ OIIK-5-B1 J122

YK-1-V1 124
YK-2-V1 J2.5
YK-5-V1 J12.7
K -2-V1
IK -2-B1
YK-2-B1
4.3 YcBoenue Tekymero yaeoHoro Matepuaina /Cp/ OIIK-1-31 J1.1
OIIK-5-31 1.2
VK-1-31 J2.1
YK-2-31 2.2
VK-5-31 24
IK-2-31 J125
J12.6
2.8
J12.9
J12.10
4.4 IMoaroroBka u oopmireHue npakTuueckux padot /Cp/ OIIK-5-V1 JT13
YK-1-Bl J2.1
YK-5-V1 2.2
YK-5-B1 2.4
[K-2-V1 J2.5
I1K-2-B1 J12.7
4.5 Beinonnenue u opopmienue pacuetHoit yactu /I3 /Cp/ OIIK-1-31 J1.1
OIIK-5-31 113
VK-1-31 14
VK-2-31 J12.1
VK-5-31 123
IK-2-31 2.4
J12.7

J12.8




J12.10

J13.1
Paznen 5. OcHOBBI B3auMOIeiicTBHS JKHIKOI0 Me-
TaJl1a ¢ ra3oBoi aTMocdepoii cTanenaIaBUIbHBIX
arperaTon
51 TepMmogyHaMU4YeCKME U KHHETHYECKUE  3aKOHO- 2 OIIK-1-31 J1.1
MEPHOCTH TPOIIECCOB PACTBOPEHHS M B3aUMOJICHCTBUS OIIK-5-31 J1.2
BOZIOPOJa, a30Ta M KUCIOPOAA C XKHI-KUM PacIUIaBOM YK-1-31 J2.1
Ha OCHOBE JKelle3a. YIaJleHHe PacTBOPEHHBIX a30Ta, VK-2-31 122
BOZOPOJa M KHUCIOPOJa U3 KUAKOTO paciuiaBa Ha OCHO- YK-5-31 124
Be sxene3a. [Iponeccsl ucnapeHns U3 KUIKHAX CILIABOB. IK-2-31 J2.5
Juctmiuisiuus U pektuukaims. TepMoJuHAMUKA HC- OIIK-1-V1 J12.6
napenus. /Jlex/ OIIK-1-B1 2.8
OIIK-5-B1 J12.9
YK-1-Bl J12.10
5.2 Perienue npukiIagHbIX 3a/1a4 MO pa3eny JTUCHUATUIAHBI 3 OIIK-1-B1 J13
«OCHOBBI B3aMMOJICHCTBUS JKUIKOTO MeTajla C ras3o- OIIK-5-V1 J12.1
BO# aTMOC(epoii cTaeraBmIbHBIX arperatosy / [1p/ OIIK-5-B1 J122
VK-1-V1 124
YK-2-V1 J2.5
YK-5-V1 J12.7
MK -2-V1
IK -2-B1
YK-2-B1
5.3 VYcBoenue Tekyiero yueoHoro marepuana /Cp/ 2 OIlK-1-31 J1.1
OIIK-5-31 1.2
YK-1-31 J2.1
VYK-2-31 122
YK-5-31 24
MK-2-31 J2.5
J12.6
2.8
J12.9
J12.10
5.4 IMoxroroBka u oopmieHHe MpakTudeckux pabdor /Cp/ 2 OIIK-5-V1 J1.3
YK-1-Bl J2.1
YK-5-V1 2.2
VK-5-B1 24
[K-2-V1 J2.5
I1K-2-B1 J12.7
55 IlonroroBka kK KOHTPOJIBHOMY MEPOIPHUATHIO B paMKax 2 OIIK-1-31 JT1.1
TEKYIIeT0 KOHTPOJSl YCIIeBaeMOCTH — pazmen 4 u 5 OIIK-5-31 J1.2
(xoHTposbHAs pabota) /Cp/ YK-1-31 J2.1
YK-2-31 2.2
YK-5-31 124
MK-2-31 J2.5
J12.6
2.8
J12.9
J12.10
5.6 3ammra /3 /Cp/ 2 OIIK-1-V1 J1.1
OIIK-1-B1 JT13
OIIK-5-Y1 14
OIIK-5-B1 J12.1
VK-1-31 123
YK-2-31 24
VK-2-V1 JN2.7
YK-5-V1 J12.8
MK-2-31 J12.10
IK -2-V1 JI3.1
Yacsl Ha KOHTPOJIb /KoHTpOIB/ 36 OIIK-1-31 JT1.1
OIIK-1-V1 1.2
OIIK-1-B1 113
OIIK-5-31 14
OIIK-5-Y1 J12.1
OIIK-5-B1 J12.2
YK-1-31 123
VK-1-V1 2.4
VK-1-B1 J2.5
YK-2-31 2.6
YK-2-V1 J12.7




VK-2-B1 J2.8
YK-5-31 J12.9
VK-5-V1 J12.10
VK-5-B1
MK-2-31
IK-2-Y1
I1K-2-B1

5. ®OHJI OHEHOYHBIX MATEPHAJIOB

5.1. Bonpocsl AJsl caMOCTOSITEIbHOM MOATOTOBKH K IK3aMeHY (3a4eTy ¢ OlleHKOM)

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

1 TlpukamHoi XapakTep peakiuy TOpEeHHUs] BOJOPOa ISl MEeTaUTypruueckux npoueccoB. KoHncTanra paBHOBecus: peakunu. Bims-
HHE SHEPrOTEXHOJIOTNUeCKUX (PAaKTOPOB Ha CMELICHUSI PaBHOBECUS peakuuu. M3MeHeHue KOHCTaHThl paBHOBecUs U sHepruu ['nd6ca
B 3aBUCHMOCTH OT M3MeHeHHs TemriepaTtypsbl nporecca (OIMK-1-31 OITK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1

OIIK-5-B1 YK-1-31 VK-1-Y1 VK-1-B1 YK-2-31 VK-2-¥1 VK-2-B1 VK-5-31 VK-5-Y1 YK-5-B1 I1IK-2-31 1K -2-¥Y1 1K -2-B1)

2 IlpuknamgHO# XapakTep peakuuu ropeHust MoHookcua yriepoaa (CO) ams metamuryprudeckux mnpoueccoB. KoHcTanTa paBHOBecHs
peakiyy. BiausHue 3HeproTeXHOI0rnueckux (hakTopoB Ha CMEIEHUs] PABHOBECHUS PEaKLMU. VI3MeHeHre KOHCTaHThl PAaBHOBECHS U
sHeprun ['mb0ca B 3aBUCHMOCTH OT M3MEHeHHs TeMmeparypsl porecca (OIIK-1-31 OIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1
OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 VK-2-31 YK-2-¥1 YK-2-B1 YK-5-31 VK-5-¥1 YK-5-B1 [1K-2-31 IIK -2-Y1 IIK -2-B1)

3 BoccranoBuTenbHAas CIOCOOHOCTH BOJOPO/Ia I MOHOOKCHAA YTIIEpOAa MPH BEICOKUX TemrepaTypax. [IpukimamHoil xapakrep peak-
LU 11 MeTaJuTyprudeckux npoueccoB. Mi3zmenenue sHepruu I'ub6ca XMMUUECKUX peaklUii B 3aBUCUMOCTH OT U3MEHEHUsI TeMIepa-
Typsr (OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 YK-1-31 VK-1-V¥1 VK-1-B1 VK-2-31 YK-2-V1
VK-2-B1 VK-5-31 YK-5-¥1 YK-5-B1 [IK-2-31 IIK -2-Y1 IIK -2-B1)

4 TpukinagHOM XapaKTep peaKIUH BOIIHOTO ra3a IS MeTaUIypruuecKux mporeccoB. Koncranra paBHOBecus peaknun. Bimsaue
HHEPrOTEXHOJIOTNUECKUX (JaKTOPOB Ha CMEIEHUS paBHOBECHS peakuuu. M3MeHeHue KOHCTaHThI paBHOBecus U 3Hepruu ['ubd6ca B
3aBUCUMOCTH OT U3MeHeHwus Temreparypsl nporecca (OITK-1-31 OTIK-1-V1 OTIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31
VK-1-¥1 YK-1-B1 YK-2-31 YK-2-Y1 YK-2-B1 YK-5-31 YK-5-Y1 YK-5-B1 IIK-2-31 1K -2-V1 IIK -2-B1)

5 Kucnopogusrit noteHnuan. OKHCIUTENBHBIN U BOCCTAHOBUTENBHBIIN XapaKTep Ta30BbIX aTMOC(ep B METATyPTHUECKIX arperarax.
TepMoaMHAMHUKA CIIOKHBIX I'a30BBIX aTMoc(ep Metauryprudeckux arperaros (OITIK-1-31 OIIK-1-V1 OIIK-1-B1 OITK-5-31
OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 YK-2-31 VK-2-¥1 VK-2-B1 YK-5-31 YK-5-Y1 YK-5-B1 IIK-2-31 [IK -2-Y1
K -2-B1)

6 IlpuknagHOl XapakTep peakMi TOPEeHHs U KOHBEPCUHU METaHa JUld MEeTaTypruieckux npoueccos. KoHcTanTa paBHOBecHs peak-
IUH. BrisHIe SHEProTeXHOIOTMYECKHX (hJaKTOPOB HA CMEIICHUS PAaBHOBECHS peaKIny. [3MeHeHIe KOHCTaHTh! PABHOBECHS PEAaKIIHH
B 3aBUCHMOCTH OT U3MEHEHHs TeMIIepaTypsl Ipolecca. [Iporecc yckopenus koHBepcun npupoauoro rasa (OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-¥1 YK-1-B1 YK-2-31 YK-2-Y1 YK-2-B1 YK-5-31, YK-5-V1
VK-5-B1 IIK-2-31 TIK -2-V1 1K -2-B1)

7 IlpuknagHON XapakTep pPeaKIiy Pa3IoKeHHIS METaHa JUIs MeTaJLTyprHaecKuX nponeccoB. KoHcTaHTa paBHOBecHs peakiui. M3me-
HEHHE KOHCTAHTBI PABHOBECHS PEAKIMH B 3aBUCHMOCTH OT M3MEHEHHs TeMiepatypsl mporecca (OITK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 YVK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31 YK-5-V1 VK-5-B1 IIK-2-31
IIK -2-V1 IIK -2-B1)

8 IIpukmagHON XapakTep peakiu ra3n(UKanH yriaepoaa JHOKCHIOM yriieposa s MeTauTyprudecKux nporeccoB. Koncranra
peakinH, BIUSHAE YHEPTOTEXHOIOIMYECKNX (akTOpOB Ha HampapieHne xumudeckoi peakimu (OITK-1-31 OITK-1-Y1 OIIK-1-Bl
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 YVK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31 YK-5-V1 VK-5-B1 IIK-2-31
IK-2-Y1 IIK -2-B1)

9 IpuknagHON XapakTep PeaKIiy ra3n(pUKanuy yriaepoa BOASTHEIM MapoM JUT METaJLTyprHiecKuX nponeccoB. KoHcraHTa peak-
L[MH, BIIMSHUE YHEPrOTEXHOJIOTHYCCKHX (haKTOPOB Ha HampasiieHHe xumudeckoit peakiun (OITK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-Y1 VK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31, YK-5-V1 YK-5-B1 IIK-2-31
IIK -2-V1 IIK -2-B1)

10 IIpuknaaHOi XapakTep peakLUuH IOJIHOIO U HEIIOJIHOTO FOPEHHs yriaepoaa AJIsl MeTalyprudeckux mpoueccos. KoHncranra peak-
L[MH, BIIMSHUE YHEPrOTEXHOJIOTHYECCKHX (haKTOPOB Ha HampasieHHe xumudeckoit peakuun (OITK-1-31 OIIK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31 VYK-5-V1 YK-5-B1 IIK-2-31
IIK -2-V1 IIK -2-B1)

11 LlenHo# MeXaHU3M peakInii TOMOT€HHOTO TopeHHs. TemoBoe BocIuiaMeHeHre. XapaKTepHCTHKA OCHOBHEIX MOJIOXKEHUI TeOpHI
LEMHBIX peakiuii. MexaHH3M TOpeHHs BOJOPO/a, MOHOOKeHaa yriepoaa u Merana (OITK-1-31 OIIK-1-V1 OIIK-1-B1 OITK-5-31
OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 YK-2-31 VK-2-¥1 YK-2-B1 YK-5-31 VK-5-¥1 YK-5-B1 I1K-2-31 [IK -2-V1
IIK -2-B1)

Pazgen 2. IIpukiaaHoii xapakrep siBJIeHHii TPH BOCCTAHOBUTEIBHBIX NMpoLEcCaX B MeTALIYPruu

1 O61ast xapaKTepHCTHKa OKUCIIUTEIbHO-BOCCTAHOBUTEINILHBIX MIPOLIECCOB B MeTaiutypruu. Kitaccuduxanus OKCHI0B 110 BOCCTAaHO-
BHMOCTH. XapaKTEPUCTHKA OCHOBHBIX BOCCTAHOBUTEINIEH IPUMEHSEMBIX B METAJUTYPTUHU. Y TJIETEPMUYECKUN ¥ METANIOTEPMUIECKHUIA
npouecc Boccranosnenus (OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-Y1 YK-1-Bl
VK-2-31 YK-2-Y1 YK-2-B1 YK-5-31, YK-5-¥1 YK-5-B1 IIK-2-31 IIK -2-Y1 IIK -2-B1)

2 BoccraHOBNIEHHE METAJUIOB U3 OKCHUJIOB ITPH UCIIOJIb30BaHNU ra3oo0pasubix Bocctanosureneil (CO u Hy). PaBHoBecHOe cocTosiHuE
cucrembl Me — CO — CO; — Me. TepmoarHamudeckre 0COOCHHOCTH PeakIiid PH M3MEHEHHH YHEPTrOTEXHOJIOTMYECKUX MTOKa3aTelei
npouecca (OIIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 VK-1-31 VK-1-V1 YK-1-B1 YK-2-31 VK-2-V1
VK-2-B1 VK-5-31 YK-5-¥1 YK-5-B1 [1K-2-31 TIK -2-Y1 IIK -2-B1)

3 TepmoauHamMuyeckre 0COOEHHOCTH BOCCTAHOBIICHHS OKCUIOB TBEPABIM yriieposoM. KoHcTaHTa paBHOBECHS peakIfii IpsSIMOro
BOCCTAHOBJICHHs. Y CJIOBHsI BOCCTAHOBJIEHUS P U3MeHeHnH Temieparypsl mporecca (OITK-1-31 OIIK-1-V1 OIIK-1-B1 OTIK-5-31




OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-Y1 VK-1-B1 YK-2-31 YK-2-Y1 VK-2-B1 VK-5-31 VK-5-¥1 YK-5-B1 IIK-2-31 IIK -2-¥1
IK-2-B1)

4 TepMoaMHAMHUYECKUE OCOOCHHOCTH BOCCTAHOBIJICHHSI XKeJie3a U3 OKCHII0B MOHOOKcuaoM yriepoaa (CO) u Bogopoaom (Hy). Bius-
Hre (ha30BBIX MPEBpallleHU Ha paBHOBecHe peakimu Boccranoienust (OITK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1
OIIK-5-B1 YK-1-31 VK-1-V1 VK-1-B1 VK-2-31 YK-2-¥1 YK-2-B1 YK-5-31 VK-5-¥1 YK-5-B1 IIK-2-31 IIK -2-V1 TIK-2-B1)
5 TepmoauHamMuyeckre 0COOEHHOCTH BOCCTAHOBIICHHS JKeJIe3a U3 OKCUIOB C Y4aCTHEM TBEPJIOro yriepona. Temreparypa Hadana
MPSIMOTO BOCCTAHOBJICHHSI, U3MEHEHNE €€ 3HAUEHHS B 3aBUCHMOCTH OT dHeproTexnojornueckux mapamerpos (OITK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 YK-1-31 YK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 YK-2-B1 YK-5-31 VK-5-V1
VK-5-BI1 IIK-2-31 IIK -2-V1 1K -2-B1)

6 MexaHu3M U NPUKJIaTHON XapaKTep peakiii BOCCTAaHOBJICHHS OKCHOB MeTasuIoB razamMu. Crtaauu npouecca. TUIBI B3anMOIeH-
ctBUsI BocctaHoBuTens ¢ okcngamu (OIMTK-1-31 OIMK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 VK-1-V1
VK-1-B1 VK-2-31 YK-2-Y1 YK-2-B1 YK-5-31 VK-5-Y1 YK-5-B1 I1K-2-31 IIK -2-VY1 IIK -2-B1)

7 llpuknamHoi XapakTep BOCCTAHOBICHHS OKCHAOB JKelle3a I MEeTAIUTypTHIecKiX arperatoB. IIporecc BoccTaHOBIEHUS OKCUAA
JKeJe3a BoIopoioM. BimsiHre nopucroct Ha npotekanue npoueccoB Boccranopnenus (OIIK-1-31 OTIK-1-Y1 OITK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 YK-2-31 YK-2-Y1 VK-2-B1 YK-5-31 YK-5-¥1 VK-5-B1 IIK-2-31
IIK -2-V1 IIK -2-B1)

8 IIpuknamgHOl XapakTep, MEXaHU3M H KHHETHIECKHE 3aKOHOMEPHOCTH MIPOIIeCca BOCCTAHOBICHHUS OKCHIOB TBEPIBIM YTIICPOJIOM.
BosmoxHbIie cxembl niporiecca Boccranosierus (OITK-1-31 OINK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 VK-
1-V1 YK-1-B1 YK-2-31 YK-2-Y1 YK-2-B1 YK-5-31 YK-5-Y1 YK-5-B1 IIK-2-31 IIK -2-V1 IIK -2-B1)

9 Poub nudy3uOHHBIX IPOLIECCOB NIPU BOCCTAHOBICHUH METAJIOB U3 OKCUI0B. Onpenenenue ckopoctu 1uddys3uu raza — BoccTa-
HOBUTEIS B MOpax OKcuja. BinsHue TemMrepaTypsl Ha CKOPOCTH UG OY3HOHHOTO M XMMHUUECKOTO 3BE€Ha IPOIiecca BOCCTaHOBICHHUS
(OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 YVK-2-B1
VK-5-31 VK-5-V1 VK-5-BI1 IIK-2-31 [1IK-2-Y 1 TIK-2-B1)

10 ITopucTocTh BOCCTaHABIMBAEMbBIX OKCHJIOB METAJJIOB, €€ BIMSHME Ha IIPOLECCH BOCCTAHOBIICHUS. BiMsHNE MOPUCTOCTH KYCKOB
OKCHJIOB Ha CKOPOCTB H TIOJTHOTY BOCCTaHOBJIEHHS. B3anMOCBSI3b MOPUCTOCTH KYCKOB OKCHJIOB C TEMITEPATYpPOil BOCCTAHOBIICHHS
(OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 YVK-2-B1
VK-5-31 VK-5-V1 VK-5-BI1 IIK-2-31 [1IK-2-Y 1 TIK-2-B1)

11 MexaHu3M BOCCTaHOBIJICHHUSI OKCHIOB TBEPBIM yriiepo oM. Bo3MokHEIE cxeMbl Tiporiecca. Poilb KOHTAKTHI TBEPOTO yTiaepoaa ¢
OKCHUIOM B mpoiiecce npsiMoro Bocctanosnenust (OITK-1-31 OITK-1-Y1 OIIK-1-B1 OITK-5-31 OIIK-5-V1 OIIK-5-B1 VK-1-31
VK-1-V1 YK-1-B1 YK-2-31 YK-2-Y1 VK-2-B1 VK-5-31 YK-5-Y1 VK-5-B1 IIK-2-31 1K -2-V1 IIK -2-B1)

12 Jlumutupyrolee 3BeHO Npoliecca B IBYXCTYIEHUATOH cXeMe YIIeTepMUIeCKOro BOCCTAHOBICHH. BiHsHIe TEXHOIOTHUECKUX
(aKTOpPOB Ha yBETHUEHHE CKOPOCTH JTMMHTHPYIOIIETO 3BeHa mporecca BoccTanoierus (OIMK-1-31 OITK-1-V1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 VK-1-¥1 VK-1-B1 YK-2-31 VK-2-¥1 YK-2-B1 YK-5-31 VK-5-V1 VK-5-B1 IIK-2-31
IK-2-Y1 IIK-2-B1)

13 IlpuknaaHoil XxapakTep sBICHUS HayIJIepOKUBAHUSA METAJIOB B MeTajutypruu. [Iponecc HayrinepoxuBaHus TOBEPXHOCTHBIX CJIO-
eB MeTau1a. CXeMbl HayTIIepoKUBaHHs. 3aBUCHMOCTh PABHOBECHOTO COCTaBa Ta30BOH (ha3bl U aKTUBHOCTH YTiiepoJia B METAIIE OT
TeMrepaTyphl B AByx¢asHoii oomactu (peppur u riementur) (OIIK-1-31 OIIK-1-Y1 OTIK-1-B1 OITK-5-31 OIIK-5-V1 OIIK-5-B1
VK-1-31 YK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31 YK-5-V1 VK-5-B1 IIK-2-31 [1K-2-Y1 IIK-2-B1)

Pasnen 3. IIpukiaaaHoii xapakTep siBJeHHH, NPOUCXOAAIINX B MeTAJUIypPru4ecKHX paciiaBax

1 Knaccuguxamnus MeTaurypruaeckux muakoB. CTpyKTypa TBEp/BIX NITaKOB. XapaKTePUCTUKH METAILTypPTHIECKHX IUTaKoB. TH-
MUYHBIE COCTABhI METAJLTYPTHUYECKHX IIIAKOB JUIS Pa3NUYHbIX IIaBUiIbHBIX arperatoB (OITK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31
OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 YK-2-31 VK-2-¥1 YK-2-B1 YK-5-31 VK-5-¥1 YK-5-B1 I1K-2-31 IIK-2-V1
I1K-2-B1)

2 JIBoiiHBIC AMArpaMMbl COCTOSHHUS MITAKOBBIX CHCTEM. XapaKTepUCTHKN OCHOBHBIX 00nacTel Ha mpuMepe cucteMbl CaO — SiO».
TpoiiHble AUarpaMMBl, PUHIMIBI UX MOcTpoeHus. [IpaBuiio peruara st TpoiHsx auarpamm (OITK-1-31 OITK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-Y1 VK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31 YK-5-V1 VK-5-B1 IIK-2-31
IK-2-Y1 IIK-2-B1)

3 OcHOBHBIE CBOICTBA XKUAKUX CTaJICIUIaBUIIbHBIX IIJAKOB. BiusHue CBOMCTB KHIKUX LIIAKOB Ul IPOTEKaHUE (PU3UKO — XMMUUE-
CKHX SIBJICHUH B CTaJeIIaBIIILHOM IPOU3BOJCTBE. SIBJICHNE BCIICHUBAHUS CTANCIUIaBUIBHBIX IIUTAKOB U €0 MIPAaKTHIecKas 3HauH-
MOCTB ISt cTalieruiaBmibHbIX poreccos (OIMK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 VK-1-31

VK-1-V1 YK-1-B1 YK-2-31 YK-2-Y1 YK-2-B1 YK-5-31 YK-5-Y1 YK-5-B1 IIK-2-31 I[1K-2-V1 [1K-2-B1)

4 OO1mmue cBeIeHUs O CTPOSHHH LIIIAKOBBIX PaCTBOPOB. MoOIEKyIIsIpHas TEOPUs CTPOEHHUS, OCHOBHbIE JOCTOUHCTBA U HEJOCTATKU.
WonHas Teopust CTpoeHHs LITakoBbix pactBopoB. (OITK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31
VK-1-Y1 YK-1-B1 YK-2-31 YK-2-¥1 VK-2-B1 YK-5-31 VK-5-Y1 YK-5-B1 I1K-2-31 [1K-2-Y1 IIK-2-B1)

5Teopusi COBEpLICHHBIX HOHHBIX pacTBOPOB. [IpuKiIagHOl XapakTep TEOpUH [Vl pacu€TOB PABHOBECHUS METAJUIA U «IIPOCTOrO) IIja-
Ka. BiusiHue yBe-IMYeHHMs YHCiia KOMIIOHEHTOB B [IUTAKE HAa IOCTOBEPHOCTH pacyeToB U onbITHBIX qaHHBIX (OIIK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-¥1 YK-1-B1 YK-2-31 YK-2-V1 YK-2-B1 YK-5-31 YK-5-V1
VK-5-B1 IIK-2-31 IIK-2-V1 T1K-2-B1)

6 Teopus perynsapHbIX HOHHBIX pacTBOpoB B.A. KoxeypoBa, OCHOBHbIE €€ 1o10keHHs. [IpakTHueckas 3HaUUMOCTb JUI METaJLIyp-
ruaeckoro mpoussoacTsa (OITK-1-31 OINK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 VK-1-31 YK-1-V1 VK-1-B1
VK-2-31 YK-2-V1 VK-2-B1 VK-5-31 VK-5-Y¥1 VK-5-B1 [1K-2-31 IIK-2-Y1 [1K-2-B1)

7 CTpyKTypa U CTPOCHHE XKUAKIX METAJUIOB. « DJIEKTPOHHBIN ra3) pemeTke MeTauia. Mi3MeHeHne KpucTaminaecKon penieTKy mpu
aBsieHny Metaiuia. HacnenoBanue crpykrypsl xuakoro meramia (OITK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 YK-1-31 VK-1-V1 VK-1-B1 YK-2-31 YK-2-¥1 VK-2-B1 VK-5-31 VK-5-Y1 YK-5-B1 I1K-2-31 [1K-2-Y1 IIK-2-B1)

8 MonenbHble TeOpUU XKUIKOCTU. OCHOBHBIE NIOJIOXKEHUS «ABIpoYHO» Teopuu S1.M. @penkens. Temnooe ABUXKEHHE aTOMOB B CO-
OTBETCTBHH C «IbIpo4HOi» Teopueii (OITK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1
VK-1-B1 VK-2-31 YK-2-V1 YK-2-B1 YK-5-31 YK-5-¥1 VK-5-B1 I[1K-2-31 IIK-2-¥1 [1K-2-B1)

9 Teopus KIacTepoB U MOJIEINb KecTKuX cdep. Moaensb ceodomHoro aroma. OcHoBHbie nonoxenus (OIMK-1-31 OIIK-1-V1
OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 VK-1-31 VK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 YK-2-B1 YK-5-31 YK-5-V1




VK-5-B1 IIK-2-31 I1IK-2-¥1 [1K-2-B1)

10 CymHocTs BHYTPEHHETO TPEHUs (BSI3KOCTH) PACILIABOB. 3aBUCUMOCTD BSI3KOCTU OT TEMIIEpaTyphl npoLecca. M3MeHeHue 3Haue-
HHS BA3KOCTH IIPU HAJIMIMH IPHMeECeH IPyruX KHIKHX METaIoB. BiusHue BBOAA IErHPyO-TIHX KOMIIOHEHTOB Ha BSI3KOCTH XKUIKO-
ro xeiesa (OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 YK-1-31 YK-1-¥1 VK-1-B1 YK-2-31

VK-2-Y1 YK-2-B1 YK-5-31 YK-5-V1 YK-5-B1 IIK-2-31 IIK-2-V1 [1K-2-B1)

11 HM3MeHeHUe IUIOTHOCTU MeTallla IIpU NEePeXo/ie U3 TBEPIOro COCTOSHUS B XKUAKOE. BIIUsHUE CTENEHN NeperpeBa paciilaBa Haj
TeMIIepaTypoi JIMKBHUyca Ha M3MEHEHHE TUIOTHOCTH kuakoro Metayuia (OIMK-1-31 OIMTK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1
OIIK-5-B1 YK-1-31 VK-1-Y1 VK-1-B1 YK-2-31 YK-2-¥1 VK-2-B1 VK-5-31 VK-5-Y1 YK-5-B1 I1K-2-31 [1K-2-Y1 I1IK-2-B1)

12 TToBepxHOCTHOE HATKEHUE )KUIKOTO MeTaiIa. Poik MOBEpXHOCTHOTO HATSKEHHS TS METAJLTypPIHIECKUX IIpoLeccoB. SIBierHue
aJIre3uH Mpu KOH-TakTe JABYX xuakux (as (OI1K-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1
VK-1-B1 VK-2-31 YK-2-V1 YK-2-B1 YK-5-31 YK-5-¥1 VK-5-B1 I[1K-2-31 IIK-2-¥1 [1K-2-B1)

13 AKTHBHOCTH KOMIIOHEHTOB METAJUTHYECKHUX paciuiaBoB. CrocoObl BEIPRKEHHUSI COCTaBa, OTIIMYUTeNbHbIe ocobennoctn (OTTK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 VK-2-31 YK-2-V¥1 YK-2-B1 YK-5-31 VK-5-
V1 YK-5-B1 IIK-2-31 TIK-2-V1 [1K-2-B1)

14 3akoHsI A7 UeaIbHBIX PACTBOPOB. XapaKTep OTKIOHEHHUS peallbHBIX PacTBOPOB OT 3akoHOB Payis u ['enpu (OITK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 VK-2-31 VK-2-V1 YK-2-B1 VK-5-31
VK-5-Y1 YK-5-B1 IIK-2-31 [1K-2-Y1 [IK-2-B1)

15 XuMudeckuii OTEHIMAN dJIEMEHTa B pacTBope. PeanbHble pacTBOpHI U peryispHbie pactBopsl (OITK-1-31 OIIK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31 YK-5-V1 VK-5-B1 IIK-2-31
I1K-2-Y1 IIK-2-B1)

16 OO1ue XapaKTepUCTUKHU TapaMeTpOB B3auMoieiicTBUs 1-T0 1 2 - ro poaa. [IpakTuyeckas 3HAaUUMOCTh MTApaMETPOB B3aUMO/ICH-
cTBHUA Ul MeTamutyprudeckux pacueros (OITK-1-31 OINIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YVK-1-31 YK-1-V1
VK-1-B1 VK-2-31 YK-2-V1 YK-2-B1 YK-5-31 YK-5-¥1 VK-5-B1 I[1K-2-31 IIK-2-¥1 [1K-2-B1)

17 MacconepeHoc B pacIuiaBax 1 3aKOHOMEPHOCTH IIPOTEKaHUS 3TOro mpouecca. SIBnenus MonexynsapHoi quddysuu. IIpakruueckas
3HAYUMOCTE OTOTO ABJICHHS U TIPOTEKAHMs CTAEIIaBIIIbHBIX iporieccoB (OITK-1-31 OITK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-
V1 OIIK-5-B1 YK-1-31 VK-1-V1 VK-1-B1 YK-2-31 YK-2-¥1 YK-2-B1 YK-5-31 VK-5-¥1 YK-5-B1 [1K-2-31 IIK-2-V1 I1K-2-B1)
18 KonBextuBHas quddy3us, ee poib I MPOTEKaHNS MPOIECCOB B PEAlbHBIX METATYPTHUECKHX CHCTEMaX B IEJIAX MepeHoca 1I0-
toka BemectBa (OITK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 YK-1-31 YK-1-Y1 VK-1-B1 YK-2-31
VK-2-¥1 YK-2-B1 YK-5-31 VK-5-V1 YK-5-B1 IIK-2-31 IIK-2-V1 I1K-2-B1)

19 Ipomecc KpHCTAIIN3ANNN METAINIA: KPUTHYECKUH pa3Mep 3apobnia, (IIyKTyalHoHHbIE H3MEHEHUS CBOOOIHOI SHEPTUH TIPH
KPUCTAJUTH3alMH. BIMsHMe CTeneHN nepeoxiax/IeHus paciiaBa Ha cKkopocTh kpuctayuusarmu (OIIK-1-31 OTIK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 YVK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 VK-5-31 YK-5-V1 VK-5-B1 IIK-2-31
IK-2-Y1 IIK-2-B1)

20 Ipomecc pocra 3apofplieil kpucramna. Bausane MexaHHYecKnX MpUMeceil B paciiiaBe Ha IpoIlece KpUCTan3anuy. Bimsame
MopuKkaTopoB Ha npoiiecc kpuctamusanuu (OITK-1-31 OITK-1-Y1 OITK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 YK-1-31 VK-1-
V1 VK-1-B1 VK-2-31 YK-2-V1 YK-2-B1 YK-5-31 YK-5-V1 VK-5-B1 I[IK-2-31 I1IK-2-V1 [1K-2-B1)

21 PacnipeneneHre KOMIIOHEHTOB MEX/1y HIJIAKOM M MeTayutoM. [IoHsTHE KOHCTaHThI pacnpeaeacHus 1 koadduuuenra pacnpenerne-
Hust (OITK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 VK-1-Y1 YK-1-B1 YK-2-31 VK-2-Y1 YK-2-B1
VK-5-31 VK-5-V1 VK-5-Bl1 IIK-2-31 TIK-2-Y1 TIK-2-B1)

Paznen 4. TepmouuHaMmca M KMHETHKA B3aMMO/IeliCTBUSI MeTAJIMYECKUX H IJIAKOBBIX paciiiaBoB

1 OkucnuTenbHbIe cBOMCTBA HuIaka. [Iporece nepeHoca Kuciopoia U3 ra3oBoi (assl B MeTailI Yepes nuiak. CBsA3b OKUCIUTENLHON
crocoOHOCTH mutaka ¢ aktuBHOCTEIO FeO B mumake (OITK-1-31 OINK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31
VK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 YK-2-B1 YK-5-31 VK-5-V1 VK-5-BI I1K-2-31 [1K-2-V1 TIK-2-B1)

2 HampaBiieHHe OKHCIUTEIbHO-BOCCTAHOBHTENBHBIX PEAKIM B CTAJICIUIABIIIBHBIX MIpoLieccax. Y CIOBUS ISl YIACHUS «HEXela-
TeNBHBIX» puMeceit n3 xuakoro Merayuia (OITK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 VK-1-31 YK-1-V1
VK-1-B1 VK-2-31 YK-2-¥Y1 YK-2-B1 YK-5-31 VK-5-V1 YK-5-B1 [1K-2-31 IIK-2-V1 [1K-2-B1)

3 HaﬂpaBHCHHC OKHCIIUTCJIIBHO-BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ B CTAJICIUIABUJIBHBIX IIPOLIECCAX. YcaoBus COXpPaHCHUS «ITOJIC3HBIX»
npumeceii B xua-kom metawie (OTIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1
VK-2-31 YK-2-V1 YK-2-B1 YK-5-31 VK-5-V1 VK-5-BI I1K-2-31 [1K-2-V1 TIK-2-B1)

4 TepMOIMHAMUYECKUE M KHHCTHYECKHIE XapaKTEPUCTHKHU MPOLIecca OKUCIICHUSI yriepoa B xuakoM mertante (OITK-1-31
OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-¥Y1 OIIK-5-B1 YK-1-31 VK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 YVK-2-B1 YK-5-31
VK-5-V1 YK-5-B1 TIK-2-31 IIK-2-V 1 [1K-2-B1)

5 MexaHH3M [OCTYIUICHHUsI KHCIIOPO/ia B METaILT B Iporiecce obesyrinepokuBanus pacruiasa (OITK-1-31 OINK-1-Y1 OIIK-1-B1
OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-¥1 VK-1-B1 YK-2-31 YK-2-Y1 VK-2-B1 YK-5-31 YK-5-¥1 VK-5-B1 IIK-2-31
ITK-2-V1 TIK-2-B1)

6 XapaKTepI/ICTI/IKI/I IOCJICOBATE/IBHBIX U IMAapaJIJICIIbHBIX CTa}II/II\/’I rnponoecca B3aHMOﬂCﬁCTBHH KuUcJiopoaa u yrji€poaoM B XXUJIKOM
pacmiase (OIIK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 VK-1-31 YK-1-V1 VK-1-B1 VK-2-31 YK-2-V1
VK-2-B1 VK-5-31 VK-5-¥1 VK-5-B1 I1K-2-31 I1K-2-V1 TIK-2-B1)

7 OxapakTepu30BaTh XUMAYECKUE PEAKIINU MEKITY PACTBOPEHHBIM KHUCIOPOIOM U YIIIEPOIOM B KUIKOM paciuiaBe. JIMMUTHpYIOIIas
peakitus tiporiecca obesyriaepokuanust metanta (OITK-1-31 OITK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1

VK-1-31 YK-1-VY1 YK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 YK-5-31 YK-5-V1 VK-5-B1 IIK-2-31 [1K-2-¥1 IIK-2-B1)

8 KoncranTa paBHOBecHs peakIIny B3aMMOAEUCTBUS YIIIepoia U pacCTBOPEHHOTO KUciIopoaa. BimsiHue TeMmeparypsl Ha X0 mporiec-
ca obesyraepoxusanus (OITK-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 VK-1-31 YK-1-V1 YK-1-B1
VK-2-31 YK-2-Y1 YK-2-B1 YK-5-31 VK-5-Y1 YK-5-B1 I1K-2-31 IIK-2-V1 [1K-2-B1)

9 OxapakTepu30BaTh YCIOBUS 00pPa30BaHHs KPUTHIESCKUX pa3mMepoB my3bipbkoB CO. Poct my3bippka CO Ha MOBEPXHOCTH OTHE-
ymopro# kinaaku (OITK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 YK-1-B1 YK-2-31
VK-2-Y1 YK-2-B1 YK-5-31 VK-5-V1 YK-5-B1 I1K-2-31 IIK-2-V1 [1K-2-B1)

10 Tepmoaunamuka mporiecca aecyiboyparmu Metauia (OTIK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-V1 VK-1-B1 YK-2-31 YK-2-V1 VK-2-Bl VK-5-31 VYK-5-V1 VK-5-B1 IIK-2-31 [1K-2-Y1 IIK-2-B1)




11 Kunernueckue ocobenHocTr mporiecca aecynbdyparun metamuia (OITK-1-31 OIIK-1-Y1 OIIK-1-B1 OITK-5-31 OIIK-5-V1
OIIK-5-B1 YK-1-31 VK-1-V1 YK-1-B1 YK-2-31 YK-2-¥1 YK-2-B1 YK-5-31 VK-5-¥1 YK-5-B1 I1K-2-31 [1K-2-Y1 I1K-2-B1)
12 Tepmoaunamuka mporiecca aedocdoparmu meramia (OIMK-1-31 OITK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-VY1 YK-1-B1 YK-2-31 YK-2-V1 VK-2-B1 YK-5-31 YK-5-V1 VK-5-B1 IIK-2-31 I[1K-2-Y1 IIK-2-B1)

13 Mexanusm peakimu nedochoparnun sxuakoro meramia (OITK-1-31 OITK-1-Y1 OITK-1-B1 OITK-5-31 OIIK-5-Y1 OIIK-5-B1
VK-1-31 YK-1-V1 YK-1-B1 YK-2-31 YK-2-V1 YK-2-B1 YK-5-31 VK-5-V1 YK-5-BI I1K-2-31 [1K-2-Y1 IIK-2-B1)

Paznen 5. OcHOBBI B3aUMO/IelCTBHS KHAKOI0 MeTaJlJIa ¢ ra30Boii aTMocdepoii cTajenIaBUJIbLHBIX ATPeraTon

1 TepmoarHaMuKa IpoLiecca pacTBOpeHHs Bogopoaa B xxuakom metauie (OI1K-1-31 OIIK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 YK-1-31 VK-1-VY1 VK-1-B1 YK-2-31 YK-2-¥1 VK-2-B1 VK-5-31 VK-5-Y¥1 YK-5-B1 I1K-2-31 [1K-2-Y1 [IK-2-B1)
2 TepMoaMHAMHKKa IPOLiEcca pacTBOpeHHs Kuciopoaa B xuakom merauie (OI1K-1-31 OITK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 YK-1-31 VK-1-VY1 VK-1-B1 YK-2-31 YK-2-¥1 VK-2-B1 VK-5-31 VK-5-Y¥1 YK-5-B1 I1K-2-31 [1K-2-Y1 IIK-2-B1)
3 MexaHu3M pacTBOpPEHHsI M yaleHus a3ota u3 xuakoro meramwia (OITK-1-31 OIIK-1-Y1 OIIK-1-B1 OIIK-5-31 OIIK-5-Y1
OIIK-5-B1 YK-1-31 VK-1-VY1 VK-1-B1 YK-2-31 YK-2-¥1 VK-2-B1 VK-5-31 VK-5-Y¥1 YK-5-B1 I1K-2-31 [1K-2-Y1 [IK-2-B1)
4 MexaHH3M pacTBOPEHHMS U yHalleHHs1 Bogopoaa u3 xuakoro meramia (OITK-1-31 OIK-1-V1 OIIK-1-B1 OIIK-5-31 OTIK-5-V1
OIIK-5-B1 YK-1-31 VK-1-V1 VK-1-B1 ¥K-2-31 YK-2-¥1 VK-2-B1 VK-5-31 VK-5-Y¥1 YK-5-B1 I1K-2-31 [1K-2-Y1 [IK-2-B1)
5 Tpotiecc B3aMMOJICHCTBUSI PACTBOPEHHOTO Bojiopoa ¢ xuakum metamiom (OITK-1-31 OTIK-1-V1 OIIK-1-B1 OIIK-5-31
OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 YK-2-31 VK-2-¥1 VK-2-B1 YK-5-31 VK-5-¥1 YK-5-B1 I1K-2-31 IIK-2-V1
I1K-2-B1)

6 TIporiecc B3anMOEHCTBHS PACTBOPEHHOTO a3oTa ¢ KuakuM Metautom (OITK-1-31 OITK-1-V1 OIIK-1-B1 OIIK-5-31 OIIK-5-V1
OIIK-5-B1 YK-1-31 VK-1-V1 VK-1-B1 VK-2-31 YK-2-¥1 YK-2-B1 YK-5-31 VK-5-¥1 VK-5-B1 IIK-2-31 IIK-2-V1 [1K-2-B1)
7 TIporiecc B3anMOIEHCTBHS paCTBOPEHHOTO Kucaopoa ¢ kuakuM Metammiom (OITK-1-31 OINK-1-V1 OIIK-1-B1 OITK-5-31
OIIK-5-Y1 OIIK-5-B1 YK-1-31 YK-1-V1 VK-1-B1 VK-2-31 YK-2-Y1 VK-2-B1 VK-5-31 VK-5-¥1 YK-5-B1 IIK-2-31 IIK-2-Y1
I1K-2-B1)

5.2. IlepeyeHnb padoT, BHINOJIHSIEMbIX 110 TUCHUIJIHHE

B cemectpe 1 mo xypcy npeaycMoTpeH sk3aMeH. B cemectpe 1 mpemycMoTpeHsl:

1) KoutpossHas padora Ne 1 no paszmenam 1-2 (OIIK-1-31 OIIK-5-31 YK-1-31 YK-2-31 YK-5-31 IIK-2-31).

2) Koutposphas pabora Ne 2 o pasmeny 3 (OITK-1-31 OITK-5-31 VK-1-31 YK-2-31 YK-5-31 TIK-2-31).

3) KourpombHas pabota Ne 3 mo pasaenam 4-5 (OITK-1-31 OITK-5-31 VK-1-31 VK-2-31 YK-5-31 TIK-2-31).

BapuanTs! a5 KOHTpOIBHBIX paboT npeactaBieHsl B DOM.

Bo3MmorkHa IpocTaHOBKA HK3aMEHa Ha OCHOBE Pe3yJIbTaTOB TEKyIeH aTTecTaluu B TedeHHe ceMecTpa 1. C Leinbio nomydeHus 6onee
BBICOKOM OLIEHKE IO JUCLUILTUHE CTYAEHT UMEET NPaBo CAaBaTh SK3aMeEH.

Homarnnee 3apanue (OIIK-1-Y1 OIIK-1-B1 OIIK-5-Y1 OIIK-5-B1 VK-1-V1 VK-1-Bl VK-2-V1 YK-2-B1 YK-5-Y1 YK-5-B1

[IK -2-Y1 IIK -2-B1): cocTouT u3 nByx yacrteil: mepBas 4acTh (TeopeTHyeckas) — CTYICHTY MpeJiaraeTcs OMUCaTh TEOPETHYCCKUN
BOIIPOC, Kacarollelcst TeMaTUKU AUCLMIUIMHEL (TeMbl BOIIPOcoB IpencTasieHsl B @OM, BeIIalOTCS MpenojaBaTeaeM WHIUBHIYallb-
HO); BTOpas yacThb (pacueTHas) - «Pacuer K03 PHUIIMEHTOB aKTHBHOCTH ¥ aKTHBHOCTH OKCHJIOB, COCTAaBIISIOLINX CTaJeIUIaBUIbHEIC
LIIaKkW) (MHAUBUAYaJIbHBIE BApUAHTHI BHIIOJNIHEHUs pacueTHOH yactu /I3 npencrasiensl B @OM). 113 BeinonHAETCS ¢ TpeOOBaHU-
MU, TipeacTaBIeHHbpME B JI 3.1.

JI71s1 BBIMOJTHEHUS! BEIYKMCIICHUH, aHaIN3a [IOJTYYEHHBIX JaHHBIX BO3MOXKHO HCIOJIb30BaHHE IIaKeTa MPUKIAAHBIX mporpamM Microsoft
Excel. Odopmnenue /I3 B coorBerctBuu ¢ TpeboBanusmu ['OCT 2.105, TOCT 7.32.

BrinosHeHHOE [OMAalTHEe 3ajaHue CTYICHTY CleqyeT 3allUIaTh MHAUBUIYAIbHO B IPEyCMOTPEHHOE BPEMSI.

[Ipaktuueckue 3ansatus (OIIK-1-Y1 OIIK-1-B1 OIIK-5-Y1 OIIK-5-B1 YK-1-Y1 VK-1-B1 YK-2-V1 VK-2-B1 YK-5-Y1 VK-5-B1
IK -2-Y1 [IK -2-B1)

Ha npakTu4eckux 3aHATUAX 00yUYaroIMMUCS OCYIIECTBIAETCS PelleHUe NIPUKIIaJHBIX 3a/1ad 110 pa3enaaM JUCHUIIINHBL.
[IpakTuyeckue pabOThI BBINOIHSAIOTCS B COOTBETCTBUH C TPEOOBAaHUAMH Y4€OHO-METOIUUECKOTO MOCOOHS K MPAKTHUECKUM 3aHATHIM
(paccMoTpeHs! Ha 3acefanuu kadeapsl MM 1 pekOMEeHIOBaHbI K HCIIOJIB30BAaHUIO B yUeOHOM IIpoLecce).

5.3. OueHo4Hble MaTEepUAJIbI, HCIIOJb3yeMble JJIfl IK3aMeHa (onucanue OMJ1eT0B, TECTOB M T.I1.)

DK3aMEHAIIMOHHBII OMIIET BKIIOYAET B ce0sl 3 TEOPETHIECKHX BOMPOCa M3 YCTAHOBJIEHHOTO TIEPEYHS 110 TeMaM, M3JI0)KEHHBIM B I10]I-
pasaene 5.1 naunnoii PIT/I.
burnetsl XxpaHsaTcs Ha kadeape U yTBepKICHBI 3aBEIYIOIIM Kaheapoi.

5.4. MeToaNKAa OLEHKH OCBOCHHS TUCIUIINHBI

Cucrema OIICHUBAHUA PE3YJIILTATOB 06y11eH1/m 110 AMCHUINIMHE JIJIA TCKYIETO0 KOHTPOJIA yCIICBACMOCTU!

Ne ®dopma KOHTPOIISL Kpurepuit Ornenka
n/n
[Ipu BBITOTHEHWU KOHTPOJBHOM paboThl CTYIEHT MOKa3bIBAET 3a4YTEHO
JOCTATOYHBII ypOBEeHb 3HaHUII B 00beMe MPONACHHON TEMBI,
1 Kontponbnas pabota | 00beM npaBUIBHBIX OTBETOB cocTaBisteT 60% u BbIie
[Ipu BBITOTHEHWU KOHTPOJBHON paboThl CTYINEHT MOKa3bIBAET HE 3a4TEHO

HE/IOCTATOYHBIH YPOBEHb 3HAHMW B O00BEME NMPONACHHOW Te-
Mbl, 00bEM NPaBUIIbHBIX OTBETOB cocTaisieT MeHee 60%

JomariHee 3aganue 0opopMIIEHO B COOTBETCTBUH C TpeOOBaHH-
SIMH, BBINOJIHEH Bech 00beM /I3, MpaBUIIBHOCTh BBIIOJHEHHS
2 Jomainee 3aganue | cocraiseT 75-80%, BBIABICHHbIE HEIOUYETHI CTYJEHT MOXKET 3a4TEHO
YCTPaHUTh IPH 3aIIUTE, BIAJAEET TEPMUHOIOTUEH, apryMeHTH-
POBaHO OTBEYACT Ha IIOCTABJICHHBIE BONPOCHI, JIOTUYECKH
MBICJINT, IIOKa3bIBAaET IOCTATOYHbIEC 3HAHUS B 00beMe 3alliuiia-
€MOW TEMBI, OPHEHTHUPYETCSI B OCHOBHOW M JIOTIOJTHHUTEIHHOMN




JIUTEPAaType 10 Kypcy

OdopmiieHre TOMALIHEro 3aJaHus HE COOTBETCTBYET TpebO-
BaHMSIMM, BBIIOJIHEHBI HE BCE 4acTU JI3, CTyIEHT HE MOXKET
YCTPaHUTD BBISABICHHbIE HEIOUETH! U 3aMEUaHMs, HEe IIOHUMAET
CYIIHOCTH 33/1aBAEMBIX BOIPOCOB, HE OPUEHTUPYETCA B TE€Ma-
TUKE JOMAIHEro 3aJaHus, JOIyCcKaeT IpyOble OMMOKU Ipu
OTBETE

HC 3a4TCHO

HpaKTI/I‘{eCKoe 3aHATHUC

CTynieHT BiajieeT B IOCTaTOYHOM 00beMe TEPMUHOJIOTUEH 1
TEOPETUYECKUMH 3HAaHUAMM IO TEMATHKE IPAKTUIECKOTO
3aHATHS, yMEET NPUMEHATh UX JUIA PELICHUS IPAKTHYECKUX
THUIIOBBIX 3a]a4, CBSI3aHHBIX ¢ IpodeccnoHanbHON esTeNbHO-
CThI0, apPT'YMEHTHPOBAHO OTBEYAET Ha MOCTaBJICHHbBIE BOIIPO-
CBl, OPHEHTHPYETCA B OCHOBHOW U JIOTIOJTHUTEJILHON JINTEpa-

Type 110 Kypcy

3a4TCHO

CTy#eHT He BiajeeT TePMUHOJOTHEH, NMEET HeI0CTaTOUHBIN
00BeM 3HAHUI TEOPETUUECKOTO MaTepHalia, YTOObl MPUMEHSATh
€ro JUIS peIIeHus IPAKTUUECKUX THUITOBBIX 33714, CBSI3aHHBIX C
po¢heCCHOHANBHON NI TETbHOCTBIO, HE IOHUMAET CYIIHOCTH
M3y4aeMoil TEMBI, JIOMyCKaeT IpyOble OMMOKH B pacueTax H
OTBETaX Ha MOCTABJICHHBIE BONIPOCHI

HEC 3a4TCHO

DK3aMeH

CTYIEHT IOKa3blBaeT ITyOOKHe, MCUEPIBIBAIOIINE 3HAHUS B
o0beMe TNPOHIEHHOH HPOrpaMMBI, YBEPEHHO IEHCTBYET IO
MIPUMEHEHUIO MOYYCHHBIX 3HAaHUH Ha MPaKTUKE, TPAMOTHO H
JIOTUYECKH CTPOHHO H3JIaraeT Marepuan IpH OTBETE, yMeeT
(GbopMyIHpOBaTH BBIBOABI U3 H3JI0KEHHOTO TEOPETUYECKOTO
MaTepuana, JaeT OTBETHI Ha AOMOJHUTENbHBIE BOIPOCHI, 3Ha-
€T JOMOJIHHUTEIHHO PEKOMEHJOBAHHYIO JINTEPATYPY

OTJIMYHO

CTYJIEHT MOKAa3bIBAET TBEPJBIE U JOCTATOYHO MOJIHBIE 3HAHWS B
00beMe MPOMIEHHOM MPOrpaMMbl, JOIMYCKAET HE3HAYMTEIbHBIE
OMMOKK MPU OCBEIIEHHH 3aJaHHBIX BOIMPOCOB, IPABUIILHO JIEH-
CTBYET 110 NMPUMEHEHHUIO 3HAHWIM Ha MPAKTHKE, YETKO H3JIaraer
Marepuai

XOpOLIO

CTYZICHT TIOKa3bIBaeT 3HAHMS B 00BEMe MPOIIEHHOM MPOrpaMMBl,
OTBETHI U3JIaraeT XOTs M C ONIMOKAMH, HO YBEPEHHO HCIIpaBIIsie-
MBIMH TIOCJE JIOTMOJHHUTENBHBIX M HABOASAIINX BOINPOCOB, IIpa-
BUJIBHO JAEHCTBYET IO NPUMEHEHUIO 3HaHUI Ha IIPaKTHKE

YZIOBIIETBOPHUTEIILHO

CTYAEHT HOOIIYCKacT prGLIe OIINOKU B OTBE€TC, HC IIOHUMACT
CYIIHOCTHU H3JIara€Moro BOIIpOCa, HE YMECT NPUMEHATH 3HAHUA
Ha TIPAKTUKE, NAC€T HENPABUJIBHBIC WM HEIIOJHBIC OTBETBHI Ha
JOIOJHUTEIIBHBIC 1 HABOIAIINE BOPOCHL

HEYNOBJIECTBOPUTEIIBHO

CTYICHT Ha 5K3aMEH HC ABUJICA

HC sJBKa

6. YHEBHO-METOANWYECKOE U UH®OPMALNIMOHHOE OBECIIEYEHHUE

6.1. PexomeHnayemasi JuTeparypa

6.1.1 OcHoBHAs JINTEpaTypa

O0o3Haue-
HHUe

ABTOpBI, CcOCTa-
BUTEJIH

3ariaBue

buoaunorexka

HM3pareanCcTBO,
rojg

J1.1

J.A. Jronxum,
B.B.Kucunenko

ITpousBoacTBo cranu

HTB CTU HUTY «MUCuC»

M. : Tenorex-
Huk, 2008.

J11.2

C. B. benses, B.A.
I'eporkuit

OCHOBBI TEOpUH METAI-
JIyPTHYECKUX IIPOLEC-
COB

HTBb CTU HUTY «MUCuCy»

Hwxauii Hosro-
pox : Huwkeropon-
CKHi1 TOC. TEX.
YHUBEPCUTET UM.
P.E. Anekceesa,
2015.

113

A.C. Tumodeesa,
T.B. HukuTtueHko,
E.C. Tumodeen

OKCTpaKLUs YEePHBIX
METaJUIOB U3 IPUPOIHO-
IO ¥ TEXHOT'€HHOTO Chl-

pps

HTBb CTU HUTY «MUCuCy»

Crapslii Ockoun :
"THT", 2012.

114

T.B. Bunorpanosa,
JLLA. Bpycuunsiaa

Kunernka npocTsIx ro-
MOTEHHBIX peaKIni

OBC YHuBepcureTckas 6ubinorexa
ONLINE
URL.: http://biblioclub.ru/index.php?page=
book&id=276014

ExatepunOypr :
WznarenscTBo
Ypanbckoro yHu-
Bepcurera, 2014.

6.1.2 JlonoJIHUTEIbHAS JIUTEPATYpa

Oo603Ha4e- | ABTOpBI, cOCTa-

3ariaBue

bub6aunorexa

| HM3narenancTBO,




HHE BHTEJIH roj
JI2.1 E.C. MuxanuHna, TepmoanHaMuka u Ku- HTBb CTU HUTY «MUCuC» M. : U3parens-
AJIL Ilerenun HETUKa METaJTypruye- ckuii lom MH-
cKux npoueccoB. Okuc- CuC, 2011
JIUTEIBHO-
BOCCTaHOBHUTEIIbHEIC
CHCTEMBI
J122 A.N. 3aiines, b.M. duzndeckast XUMU HTB CTU HUTY «MUCuC» M. : Uarepkon-
MorytHoB, E.X. METaJUTypIrHYECKUX takT Hayka, 2008.
[axmazos 1IJIAKOB
123 N.®. Censnun, A.B. | Teopus u npakTuxa HTB CT HUTY «MHCuC» M. : TennoTexHUK,
®eokrucros, C.A. WHTCHCU(HKALINHU TEX- 2010
Benapes HOJIOTHYECKOTO IpOLEC-
ca B IIaXTHBIX IeYax
MAaJIOro JaMeTpa
J124 B.N. JlTakomckuii, A30T B JXKHIKUX CTaJIIX HTBb CTU HUTY «MUCuCy» K. : HaykxoBa nym-
B.B. Jlakomckuii M IIJIaKax Ka, 2012
J125 B.b.Oxotckuit Mopenu MeTamryprude- HTB CTU HUTY «MUCuC» JHenponeTpoBck :
CKHX CHCTEM CucremHBIE TeX-
nosoruu, 2006
J12.6 A.T". MopaueBckuii, TepmoamHaMuKa KHUI- HTB CTU HUTY «MHUCuC» CII6. : «JIamby,
E.I'. ®upcosa KHX METAJUIOB U CIljIa- 2017
BOB
2.7 I'.E. 3auxos, O.B. Xumuyeckas KHHETHKA: OBbC YHuepcurerckas 6ubiuoTexa Kaszans : Kaszan-
CrosiHoB, A.M. Teopus U pakTUKa ONLINE CKHil Hay4YHO-
Kounes, C.C. AxTs- http://biblioclub.ru/index.php?page=book | uccnemosarens-
MOBa &id=258758 CKHIl TEXHOJIOTH-
YEeCKHH YHUBEPCH-
tert, 2013
J12.8 JLLA. TlaBnu4eHko, Tepmuueckuit anamms OBbC YHuBepcureTckas 6MOInoTEKa Kazans : Kazan-
I'.B. bynnoposa, JBYXKOMIIOHEHTHBIX ONLINE CKHUil Hay4HO-
I0.T. T'anaMeTANHOB | CHCTEM http://biblioclub.ru/index.php?page=book&i | nccnenosarens-
d=259106 CKHIi TEXHOJIOTH-
YECKUI YHUBEpPCHU-
tet, 2013
J12.9 I'.B. Bynunopoga, ®da3oBbIe paBHOBECHS B OBbC YHuBepcureTckas 6MOInoTeKa Kazans : Kazan-
I0.T. l'ansamernu- MHOTOKOMITOHEHTHBIX ONLINE CKUil Hay4YHO-
HoB, X.M. SpormreB- | cucremax http://biblioclub.ru/index.php?page=book&i | nccnenosarens-
cKas 1 JIp. d=427846 CKHil TEXHOJIOTH-
YECKUI YHUBEpPCHU-
tet, 2014
J12.10 A.W. T'apoct Kenesoyrnepoaucreie OBC YHuBepcureTckas 6MOInoTeKa Mumck : benopyc-
CIIJIaBBL: CTPYKTYpPOOO- ONLINE ckas Hayka, 2010.
pasoBanue u cBoiictea  |http://biblioclub.ru/index.php?page=book&i
d=142435
6.1.3 Metoauueckue pa3padoTKu
O06o03Haue- ABTODBI, COCTaBH- 3arnaBue Bubnauoreka W3 narenscTBO,
HHE TEIu roj
JI3.1 A.A. Koxyxos, A.B. | IlpuknanHas Tepmoau- HTB CTU HUTY «MUCuC» Crapsrii Ockon:
CazoHoB HaMUKa U KHHETHKA CTU HUTY
METAJLTYPIrU4EeCKUX «MHUCuCy,
rporeccoB. YueOHOe 2016

MOCOOME IS BEIIL. IOM.
3aJJaHus IS CTYZICHTOB
Bcex Gopm 00yu., 00y-
YAFOIUXCS 10 HATIP.
22.04.02

6.2. IlepeueHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «AHTEepHET»

6.3. IlepeyeHb MPOrpaMMHOro odecrevyeHust

Im1 MS Windows
12 MS Office
113 Kaspersky Endpoint Security ass 6usaeca
6.4. IlepeuyeHb HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H MPO(ecCHOHAIbHBIX 023 TaHHBIX
[ToMTHOTEKCTOBBIC POCCHICKUE HAYYHBIC )KYPHAIIBI U CTATHH:
ni — Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/
WHuoctpanubie 6a3sl naHHbIX (noctymn ¢ IP angpeco MUCuC):
n?2 — aHanmuTHYecKas 0a3a (mHmekcw utupoBanms) Web of Science https://apps.webotknowledge.com
n3 — aHaUTHYecKas 0a3a (MHAEKCH MUTHPOBaHU:) Scopus https://www.scopus.com/




n4 — Haykometprdeckas cuctema InCites https://apps.webofknowledge.com

nus — Hay4HbIe )XypHaJbl n3garenscrsa Elsevier https://www.sciencedirect.com/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

7.1 Aynurtopus Ne 301

JlaGopaTopusi NpOMBINLIEHHOI §€30MACHOCTH U IKOJIOTUH
TlepeyeHb OCHOBHOTO 00OPYAOBaHHMS, YIeOHO-HATIISAHBIX IOCOOHI:
KOMIUIEKT y4eOHOoM Mebenu Ha 25 MocaJo4HbIX MECT,

MoHOO10K MSI AE2210 HR,

npoexrop s npesenTarmii Epson EB-485W.

7.2 IMoMelneHUe 1151 CAMOCTOSITENILHOI PadoThI 00yYaOUINXCS

Aynurtopus Ne 306

JlaGopaTopus MoieJIMPOBAHMSI METAJUIYPrHYeCKHX NMPOIeccOB M MHPOPMATNOHHBIX TEXHOJIOT U
[lepedenp 0CHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISTHBIX TTOCOONIL:

KOMIUIEKT yueOHOI Mebenn Ha 25 1mocaloYHbIX MecCT,

pabouas cranmus Core 13-4130 — 4 i,

pabouas cranmus HP Z420 — 8 i,

npoekTtop s npe3entanuii Acer X1111 DLP Projector QSV 1032.

B momermenun Ui caMOCTOSTEILHOW paboThl 00YYarOLIMXCsl UMEEeTCsl OAKIIOUeHHe K ceTH «MHTepHeT» U 10o-
CTYI B BJICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OPraHU3aLHH.

8. METOANYECKHE YKA3AHMUSA JUIS1 OBYYAIOIUXCS IO N3YYEHHWIO JNCIUTIJIMHBI

JIyist ycTIemHoTro OCBOCHNUS TUCHUITIHHBI «[IpuKkinagHas TepMOIMHAMHKA M KWHETHKA METAUTYPIrHIECKUX IPOLIECCOBY 00yda-

IOIIEMYCsl HEOOXOIUMO:

— Tlocemarts Bce BUABI 3aHATHH.

—  CBOEBpPEMEHHO 3apeTUCTPUPOBATHCSA HA PEKOMEH/IOBAHHBIE AJIEKTPOHHBIE PECYPCHI.

—  IIpu BO3HHKHOBEHUH JIOOBIX BOIIPOCOB IO COAEPKAHUIO Kypca M OpraHu3aluy paboThl CBOEBPEMEHHO 00paIiaThes K
IIperoiaBaTesio (B Yachl OUHBIX KOHCYNbTaImi, yepe3 MS Teams unun LMS Canvas).

—  OTueThl N0 MPAKTUYECKUM PaboTaM U JOMAIlIHEee 3a1aHie PEKOMEH IyeTCs BBIIOIHATH ¢ ucnonb3oBanneM MS Office,
JIOITyCKAeTCsl BBIMIOJIHATH B PYKOITUCHOM BHJIE.

—  AKTHBHO paboTaTh ¢ Hay4yHbIMH 0azamu B ceTn MHTepHeT.

KauecTBeHHOE OCBOCHHE AMCIMIUIMHBI BO3MOXKHO TOJIBKO MPU CUCTEMAaTHYECKOH CaMOCTOSITENILHOIM padoTe, UTo MOoAAepKIBa-

€TCsl CHCTEMOH TeKyIIeH aTTecTalnm.

[Mpn nzyuennn qucnumnasl «[IpuknagHas TepMoIMHAMHUKA M KWHETHKA METATYPIHYECKUIX POLIECCOBY HEOOXOIMMO HC-

TI0JIb30BaTh cleyloliee yaeOHoe u3ianne, paspaboranHoe Ha kadenpe metamnyprun u metamiosenerns uMm. C.I1. Yraposoii

1 PEKOMEHIOBaHHOE K MCIIOJIb30BAHHUIO B y4EOHOM ITpoIecce:

[IpuxnagHas TepMOAMHAMHKA U KHHETHKA METAJUTyPTHYECKHUX MPOIECCOB YUeOHO-METOJUUECKOe ocoOne K MPaKTHIECKIM

3aHATHSIM U1 CTYACHTOB, oOyyaromuxcs 1o Hamp. 22.04.02. Aprop: A.B. Ca3zoH0B




