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Cemectp
(<Kypc>.<Cemectp Ha | 4(2.2)
Kypce>) Uroro
Hepnens 19
Bun 3anaruii v | pno| i PIl
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Cawm. pabora 100 [ 100 (100 |100
Hroro 108 1108 (108 | 108




[porpammy cocTaBui(u):
xmu, [loy., Komonosa Onvea Anexcanoposna

Pabouast nporpamma
TepMoanHaMIKa U KHHETHKA CTAJIEIUIABHIIBHBIX ITPOLIECCOB
Pazpaborana B cootBeTcTBru ¢ OC BO:

CaMOCTOSITENBHO YCTaHABIMBAEMbIA 00pa30BaTEIbHBII CTaHIAPT BBICIIEr0 00pa3oBaHus - OakanaBpuat denepanbHOE
rOCyTapCTBCHHOEC aBTOHOMHOE 00pa30BaTeIbHOE YUPEkKIACHUE BRICIIEro 00pa3oBanus « HarmoHambHEI HCCIIeI0BATEILCKUI
TexHooruueckuii yaupepceuter « MUCuC» no nanpasienuto noarotosku 22.03.02 Meramnyprus (nmprkas ot 02.04.2021 r. Ne 119
0.B.)

CocraBnieHa Ha OCHOBaHHH y4eOHOTO IUIaHa!

22.03.02 Metamnyprus, DM-26 30(ceccronnbIi pesxum).pIX MeTtautyprisi 4epHBIX METAIUIOB, YTBEPKICHHOIO YUCHBIM COBETOM
B® HUTY "MUCUC" 21.11.2025, npotokon Ne 3-25

Pabouast mporpamma o00peHa Ha 3aceanuu Kadeaps
DJIeKTPOMeTaJIyPrum
IIpotokoun ot 27.05.2026 1., Ne9

3aB. kadenpoit Enanckwmii JI.T".




1. IEJIX OCBOEHUA

11

Hayumnts HCTIONIB30BaHIIO OCHOBHBIX 3aKOHOB W MOHATHH (DPM3NYECKON XMMHH JJIsl pacueTOB U aHAIN3a
TEPMOJIMHAMUYECKHX U KHHETUUECKUX 3aKOHOMEPHOCTEH MPOLIECCOB, MPOTEKAIOIIUX B METAJUTYPTUYECKUX CUCTEMAX,
pa3paboTKe Ha 3TO OCHOBE TEXHOJIIOTHUECKUX PEKOMEHIAINI, HAIPaBIEHHBIX Ha MOBHIIICHUE 3 ()EeKTHBHOCTH

MIPOU3BOJICTBA M KAueCTBa MPOIYKIIHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM IIPOI'PAMMBI

ukn (pasmen) OIT:

|B1.B.JIB.07

2.1

TpeGoBanus Kk npeaBapuTelbHON MOATOTOBKE 00yYal0lIerocs:

211

duznka

212

Xumus

2.1.3

Maremaruka

214

2.15

dusndeckas XUMHUsI

2.2

Jucuuniaunbl (MOYJIM) U IPAKTUKH, [JIs1 KOTOPBIX 0CBOEHHE JAHHOI JUCHUILINHBI (MOYJI51) HEOOX0IUMO KaK
npeauiecTByo1Iee:

221

Meraniaypruueckue TeXHOJIOTHH

222

MOZ[CJ'II/IPOBEIHI/IG IIpoHeccoB U 00OBEKTOB B MCTaJLUIyprun

2.2.3

OIeKTpOMeTaUTyprisl CTalu

224

[ToaroroBka K mpouenype 3aluThl ¥ npouenypa 3amutsl BKP

2.2.5

ONeKTpoMeTaLTyprysl CIel] CTalll

3. PE3YJIbTATBI OBYUYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHU
KOMIIETEHIIUAMMA

4. CTPYKTYPA U COAEP)KAHUE

Kon
3aHATHS

HaumenoBanue pa3aesioB 1 TEM /BI/I}I 3ansaTus/

Cemectp /
Kype

Yacos

KomMmneren-
137071

JIutepartypa
H JJL.

pecypcsl

IIpumeyanue

Pa3gen 1. TepmoauHaMuKa H KHHETHKA
razo(asHbIX U TBEPAO(DPAZHBIX peaKUui

11

OnpejeneHne METauTypruueckoil CHCTEMBI.
Crioco0bl aHaM3a CIIOKHBIX H30JIMPOBAHHBIX
METaJUTyprH4ecKux cucteM. HepaBHOBECHBIN
TepMOJII/IHaMI/I‘IeCKI/Iﬁ 1oaxoa K OIIMCaHUIO
METAJUTypru4ecKux cucteM. OTKpPHIThIE
METAJLUTYPIrU4€CKUC CUCTEMbI, PaABHOBECHBIC U
CTaIMOHapHBIE COCTOSIHUS. OCHOBHbBIE KOMITOHCHTBI
ra3oBbIX aTMOC(hep METAJUTyPTUUECKHX CUCTEM.
XuMus u TEPMOJMHAMHKA OCHOBHBIX I'a30BbIX
peakiuii. ClI0XHBIE Ta30BbIe aTMOC(hEphI U
CIOCOOBI pacyeTa WX PaBHOBECHOT'O COCTaBa U
TETIOBBIX 3 (PEKTOB B M30TEPMHUIECKUX YCIOBHSX.
dazoBas auarpamma Fe-O. CtpoeHue oKCHIOB,
HECTEXHOMETPUYHOCTh OKCHAOB. OKCHIBI JKele3a
Y TEPMOJIMHAMUYECKHUE YCIOBHS UX
CyIIE€CTBOBAHUA. PaBHOBecue MEXKIY TBEPABIMU
OKCHIaMH XKeJle3a ¥ OKHCIIUTEIbHOW 1
BOCCTAHOBHTEJIFHON Ta30BOH aTMOCHEPOi.
Juchdy3noHHO-KOHTPOIMPYEMBIE TIPOLIECCHI
BOCCTAHOBJIEHUA OKCUIOB. /[JIex/

JI1.1J11.2
J11.3J12.1

1.2

Pacuer paBHOBECHS MHOTOKOMITOHEHTHBIX T'a30BBIX
aTMocdep npH 3a1aHHbIX ycaoBusix. /TIp/

0,5

JI1.1J11.2
J11.3J12.1

1.3

Pemenne 3amau o onpenenenuto auhy3noHHBIX
napameTpoB ra3oBbix armocdep. /TIp/

0,5

JI1.1J11.2
J11.3J12.1

1.4

Peurenure 3a/1a4 Ha KHHETHKY TE€TEPOTSHHBIX
T Hy3MOHHO-KOHTPOJIUPYEMBIX PEAKITUi ¢
yuactueM TBepasix Tei. /TIp/

0,5

JI1.1J11.2
J1.3J12.1




15 BeinonHenue gomarinux 3aganuii  /Cp/ 4 20 JI1.1 J11.2
J11.3J12.1
1.6 Pa6ora ¢ nuTepaTypoii u KoHcnekTom Jekiuii /Cp/ 4 12 JI1.1J11.2
J11.3J12.1
Pa3nen 2. TepMoguHAMHUKA MPOLECCOB €
YY4aCTHEMMETAJUIMYECKHX M IIJIAKOBBIX
pacmjiaBoB.

2.1 PacrnnaBbl MeTasioB u nuiakoB. TepMoaMHaMUKA 4 1 JI1.1 J11.2
METANTUHIECKUX PacTBOPOB. .OCHOBHBIE JI1.3J12.1
MeTajuTyprudeckue kommnosuuu. Oco6eHHocTH
xuK0(ha3HOTO cocTosiHus. [IpoMexyToUHOE
TMOJIOKEHUE JKUIKOCTEH B PS/LY ra3 - JKHIKOCTh
-TBepaoe Teyno. OCHOBBI COBPEMEHHBIX
MPE/ICTABICHUI O CTPYKTYPE PACILIABOB. 3aa4u
TEPMOIMHAMUYECKOT0 aHAIN3a (Ha MpuMepe
pacdera pacKUCICHHUS CTATU WK IPyTroro
METAJLTYPrHYecKOoro mporecca). Ou3ndeckuii u
(heHOMEHOTOrMYeCKHiA T101X01. KOMITOHEHTHI
pactBopos. /Jlek/

2.2 Meronrka v pacyeT paBHOBECHBIX COCTABOB 4 0,5 JI1.1 J11.2
Mmertainia u nuaka /TIp/ J11.3J12.1

2.3 Meronrka v pacyeT KOHCTaHT CKOPOCTH 4 1 JI1.1J11.2
XMUMUYECKHUX PEaKIMid ¥ KO3 HUIIMESHTOB JI1.3J12.1
MAacCOMePeHOca B KOHKPETHBIX YCIOBHUSIX
MeTatyprudeckoro mnporiecca /IIp/

2.4 PaGota ¢ nuteparypoit u koucrekTom sekuuit /Cp/ 4 12 JI1.1J11.2

J11.3J12.1

25 BeinonHenue gomainux 3aganuii  /Cp/ 4 22 JI1.1 J11.2

J11.3J12.1
Pa3nen 3. IloBepXHOCTHBIE SIBJIEHHUSA B
MeTAJLUIyPruid HKHHETHKA METAJIYPruYecKuX
npoueccoB

3.1 IToBepXHOCTHBIE SIBICHHUS B METAJUTy pPrHYECKUX 4 2 JI1.1J11.2
nporieccax. PoJb MOBEpXHOCTHBIX SIBIICHUH B J11.3712.1
METALTYPrUYeCKUX peakiusax MeTo bl u3MepeHus
MOBEPXHOCTHOTO HATSHKCHUST METAJUIOB U IILJIAKOB.

YpaBHEHUs H30TEPMBI JJIsE Pa30aBICHHBIX U
COBEPIIICHHBIX METAJUTHYECKUX PACTBOPOB.
BrusiHue MOBEPXHOCTHO-aKTHBHBIX BEIIECTB
(TTAB) Ha IOBEpXHOCTHBIE CBOWCTBA
METAJUTMIECKUX PACTBOPOB.
CKOpOCTh XUMHUYECKHX Peakiuii U ko3 durmeHt
MacCoIepeHOca B KOHKPETHBIX YCIOBHSIX
METALTYPrUIeCKOro Mpolecca.

[JTex/

3.2 Meronuka 1 pemieHue 3a1ad Ha KHHETHKY 4 1 JI1.1J11.2
reTepOreHHbIX AN HY3MOHHO-KOHTPOINPYEMBIX J11.3J12.1
peakuuii /TIp/

3.3 Pabora ¢ nuTepaTypoit u koHcnekToM Jekuui /Cp/ 4 12 JI1.1J11.2

JI1.3J12.1

34 Brinonnenue gomarinux 3aganuii  /Cp/ 4 22 JI1.1J11.2

J11.3J12.1

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. Bonpochl IJIsi caMOCTOSITEILHOI MOATOTOBKH K 9K3aMeHY (3a4éTy ¢ OlleHKOii)

IIpumepHBIil IepedeHb BOIPOCOB B 9K3aMEHY

CnoXHBIC METAJLTYPrHYECKUE CUCTEMBI. XUMHUYECKUE U (PU3UKO-XUMUIecKre ocoOeHHOCTH. CrIocoOBI aHAH3A.

l"azoBwIe aTMoOchepsl MeTaTyprudeckux arperatoB. Kimaccndukamnms, XuMudeckre CBONCTBA, KUCIOPOAHBIN TOTEHITHA.
YcioBust paBHOBeCHs B Ta30BbIX atMocdepax. CrocoObl pacdera paBHOBECHOT'O COCTAaBa B CIIOKHBIX Fa30BBIX CHCTEMaX MpH
HN30TEPMHUYECKHUX YCIOBHSIX.

PaBHOBecHe B razax npu anadaTHUECKUX yCIOBHAX. PacdeTr TeMmepaTypbl TOpEHHS ra30BOT0 TOILIUBA.

Kunernyeckue cBOMCTBA ra30BBIX aTMOchep MeTaluTyprudeckux cucteM. {uddysus B razax, kanuuisapHas nuddysms.
TBepabie metayutyprudeckue ¢asnl. Kpuctammnueckas CTpyKTypa, XUMUUECKas CBsI3b, Ae(DEKThl KPHCTAUINIECKON CTPYKTYPHI.




I[MarpaMMa JKEJIC30 — KHUCIIOPOA. OKCI/IHI)I KCJIC3a, BIOCTUT U npo6neMa HECTCXUOMETPHUIHOCTH.

Bomnpoc o popmax cymecTBoBaHHS KOMIIOHEHTOB B METAJUIMYESCKHUX M IIJIAKOBBIX paciuraBax. Kakue KOMIIOHEHTH PacTBOPOB
MPUHATHI B PA3THYHBIX TEOPHSIX METALUTMYSCKUX U MMUIAKOBBIX PACTBOPOB?
Buast k03¢ OUIIIMEHTOB aKTHBHOCTH M UX OTIPENeIeHUE MIPH MIPOBEACHUH pacdeToB. [lapaMeTpsl B3anMOACHCTBIS KOMIIOHEHTOB.

Pacuer pacTBOpUMOCTE# Ta30B B KHIKOM KeJie3¢ 1 MHOTOKOMITOHEHTHBIX PacilaBaX Ha ero 0CHOBE (IPH pa3IMuHBIX TEMIIEPATypax

U ABIICHHAX).

Oco0eHHOCTH KHHETHKH TeTEPOTEHHBIX PEaKINii METAILTYy pTHIECKOTO MMPON3BOACTBA. MoJeKy sipHas 1 KOHBEKTHBHAS O dy3us.

Crnoco6s1 onpenencuus B,D,E.

[Tpu3Haku onpeneneHus TMMUTHPYIOMIETO 3Taa CJI0XKHOTO TeTePOreHHOTO IpoIiecca.
OO01HUe MOMOKEHHS 0 TSPMOTUHAMUKE U KUHETUKE 00e3yriiepokuBanus. Kunetnyeckas cxema. Kputuueckue KOHIICHTpAIIUH.
YpaBHEHUS U1 MaccoIepeHoca IPH Pa3IMIHBIX pekuMax 00e3yTiaepoxuBanus. Kaxxymasics SHeprus akTHBAIIMK U CIIOCOOHI ee

OTpe/ICIICHUSI.

OO01He MOMOKEHHS 0 TSPMOTUHAMUKE U KHHETUKE B3aUMOICHUCTBHS a30Ta C )KUIAKUM METAIUTMICCKUM paciuraBoM. Cxema
mporiecca axcopounu u gecopobunu. Bo3MoKHBIE THMUMTHPYIOIINE CTAIIH, UX MaTeMaTHYECKOE OIMCAHNE.

5.2. Ilepeuenn padoT, BHINOJHAEMBIX 0 JucuuiLuinHe (Moay.aro, npaktuke, HUP) - acce, pedepaThl, npakTHUeCKHE U
pacyeTHo-rpaduyeckre PadoThbl, KVDCOBbIE DAGOTHL. DOEKTHI U JID.

[Tepeuenp npakTHYeCKUX paboT MO Kypcy
Pacyer paBHOBeCHs MHOTOKOMITIOHEHTHBIX T'a30BBIX aTMOC(ep HpH 3alaHHBIX yclaoBuax. Onpenenenue 1ud(y3noOHHBIX TapaMeTpoB
ra3oBbIx aTMoc(ep. Kunernka rereporeHHbIX qu(hy3MOHHO-KOHTPOJIMPYEMBIX pEakluii ¢ y4acTHeM TBEpAbIX Tesl. MeTonuka u
pacyeT paBHOBECHBIX COCTAaBOB METAJlIa U IIaka. MeToIuKa U pacyeT KOHCTAHT CKOPOCTH XUMHUYECKUX Peakuii 1 K03 HUIHEHTOB
MaccolepeHoca B KOHKPETHBIX YCIOBHAX METaJUTyprHYECKOTo nporecca. MeToanka u pelieHne 3a1a4 Ha KHHETHKY FeTepOreHHBIX
1 Hy3HOHHO-KOHTPOIMPYEMBIX peaKiuii

5.3. OueHouHbIe MaTEPHAJIbI, HCIOJIb3yeMble /ISl JK3aMeHa (onucaHue GUJIETOB, TECTOB M T.II.)

DK3aMeHaI[OHHBIN OWJIET COCTOUT U3 2 3aJIlaHU: TEOPETHYECKOTo BOIIPOCa U 3aJIa4H.

K3aMCHAIHUOHHE I

ouner Ne 1

1)CrosxHbIe METAITYPrUUECKUE CUCTEMBI. XUMHYECKHE U (PU3HKO-XUMIYECKHE 0c0OeHHOCTH. COCOOBI aHaH3a.

2)3anaua

5.4. MeToMKa OLleHKH OCBOEHUS TUCHUILIUHDBI (MoayJisi, npaktuku. HAP)

OHeHKa OCBOCHUA JUCHUIIIMHBI TPOU3BOAUTCA HA SK3aMECHC IO 3K3aMCHAIIMOHHBIM oueram.

OrneHKy "oTINIHO" MOTyYaeT CTYISHT CBOCBPEMECHHO CAABIIUI JOMAIIHEE 3a1aHIe
OrieHKy "XOpOIIo™ MOJy4aeT CTYACHT CBOSBPEMEHHO CIABIIHI IOMAIIIHEEe 3a/1aHKe (JOIYCKAOTCS OMHOKHM) U MPe/ICTaBUBIINN

JOKJIaq

OHGHKy "y,l'[OBJ'IeTBOPI/ITeJ'ILHO" MoJy4acT CTYACHT, IMOKa3aBIIHKI NOCPEACTBEHHBIC 3HAHWA B OCBOCHUHN NUCIHUIIIIMHBL

6. YYHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekoMeHayemasi JuTepaTypa

6.1.1. OcHoBHAs JIMTEpPaTypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubnmoreka W3parenbcTBO, rog
JI1.1 | Ton pen. A.A. Xumunueckas TepMoAMHaMuKka | Meroaudeckue mocoous Mockga, 1976
KyxoBuikosa U TEOpHS PACTBOPOB. 3a/1a4H 10
¢usndeckoil xumun: YuebHoe
rocooue
JI1.2 |Ileremun A.JI., TepMoauHaMuKa ¥ KHHETHKA Meroanueckue mocoous Mocksa, 2005
Muxanuna E.C. METAJUTY PrU4€CKUX
npoueccos.Yacts 2: Kype
JIEKITUH
JI1.3 |I'puropsu B.A., Ouznko-xuMuyeckue pacyérsl | MeToanueckue nocooms Mockga, 2007
CromaxuH A.4L., 3JIEKTPOCTAJIETIIABUIIbHBIX
Yroukua HO.W. map |mporeccos -2-e usm., mepepad.
u jor.. COOpHHK 337124 ¢
pCIICHUSIMH
6.1.2. lonoTHATEeIbHAS IMTEPATYypa
ABTOPBI, COCTaBUTETN 3armaBue Bubmmorteka W3narenscTBo, roa
J12.1 |IManmepun C.H., TepmomunaMuka, KHHeTHKAa U | MeToanveckue mocooust Mocksa, 2010
Peoxonkos 1.1, pacdyéT MeTaIypru4eCcKux
Cepos I'.B., Jalkanen |mponeccoB: YueGHoe mocobue
H., Holappa L.,
Heikinheimo E.

6.3 Ilepevyens MPOrpaMMHOT0 odecreyeHusI

I1.1 |MS Office




1.2

.3 [(LMS MOODL
1.4
6.4. IlepevyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOdecCHOHATBHBIX 0a3 JaHHBIX
n.1 |http://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHuamienne
32 TepMoauHAMHKA u KHHETHKA | KOMITBIOTEP, TIPOSKTOP, IKPaH, HHTEPAKTHBHAS T0CKa
CTANETIABUIBHBIX TIDOIIECCOB KOMIUICKT __TeMATHYCCKHMX  TDE3CHTAIMH,  JIOCTVII K
4 TepMoarHAMHKA u KHHETHKA| KOMIBIOTEP, MPOSKTOP, IKPaH, HHTEPAKTHBHAS TOCKa
CTANETIABUIBHBIX TIDOIIECCOB KOMIUICKT __TeMATHYCCKHMX  TDE3CHTAIMN,  JIOCTVII K
4 TepMoauHAMHKA u KHHETHKA| KOMIBIOTEP, MPOSKTOP, IKPaH, HHTEPAKTHBHAS TOCKa
CTAIEIIABUIILHBIX TIDOIIECCOB KOMIUIEKT _ TeMAaTHUYECKMX  TDE3CHTANMK.  JOCTVII K
6 TepMoauHAMHKA u kuHeTHKa | KOMIBIOTEPBI, IOCTYI K HHTEPHETY

CTAJICIINIABJIBHBIX ITDOIIECCOB

8. METOANYECKHUE YKA3AHMUS UIS1 OBYYAIOIIIUXCSL

JI71s ycIenmHoTo 0CBOSHHS AUCIUILTHHBI 00yYaromeMycsi He0OXO0IIMO:
1. ITocemaTh JCKIIMOHHBIC U MPAKTHYCCKUE 3aHATUSL
2. 3apeTUCTPUPOBATHCS Ha IIIEKTPOHHBIA Kypc

3. IIpu camocTosATENpHOM paboTe aKTHBHO ITOJIE30BAThCS OCHOBHOH U JOTIOJTHUTEIBHOM JTUTEPATyPOH, a TAaKXKe PEKOMEHIOBAHHBIMA
ANEKTPOHHBIME PECypCaMH.

4. TIpu BO3HUKHOBEHHH KaKHX-JIOO BOMPOCOB CBOEBPEMEHHO 00paInathes K mpenoaasateiio (ouno/MS Teams)




