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Pabouast mporpamma
TepMogHHAMHKA ¥ KHHETHKA CTa/IeIVIaBUIHHBIX MPOLIECCOB



Pa3pabotana B cootBerctBun ¢ OC BO:

CaMoCTosATe/IbHO YCTaHABIMBAEMbIN 00pa30BaTe/ibHbIN CTaHAAPT BhICIEro obpa3oBaHus - 6akanaBpuar ®efiepajibHoe
rOCY/ZlapCTBEHHOE aBTOHOMHOe 06pa30BaTe/IbHOe YUpeXK/IeHue BhICiiero oopa3oBanus «HalrioHabHbINA UCC/Ie[0BaTeNbCKHUM
TeXHoJ0rnueckuii yHueepcureT « MM CuC» 1o HaripasiaeHuto oAaroToBky 22.03.02 Metannyprus (npykas ot 02.04.2021 r. Ne 119
0.B.)

CocTapyieHa Ha OCHOBaHUU yqe6HOFO Ij1aHa:

22.03.02 Metannyprusi, ODM-25.plx MeTastyprusi UepHbIX MeTaslJIOB, yTBEP)KJEHHOr0 YueHbIM coBeToM B® HUTY "MUCHUC"
26.12.2024, npotokon Ne 4-24

Pabouast mporpamMma ofjo6peHa Ha 3aceilaHuM Kadeapsl
J/eKTpoMeTa/UTypruu
[Tporokon ot 25.04.2025 1., Ne9

3aB. kadeapoii Enanckuii [1.T.

1. IIE/IX OCBOEHUA

1.1 Hayqpm) HCTI0/Ib30BAHUIO OCHOBHBIX 3aKOHOB U TTOHSTHI (1)1431/1‘16CK0171 XUMUH [J1d PACYETOB U dHa/IN3d
TepMOZIMHaMUYe CKUX Y KUHeTHUeCKHUX 3aKOHOMEPHOCTeH IPoLiecCoB, MPOTEKAIOIUX B METalTypruueckKrix CUcTeMax,
pa3paboTKe Ha 3TOM OCHOBe TEXHOJIOTMYECKUX PEKOMEH/ALMH, HarpaB/ieHHbIX Ha MOBbILIeHHe 3G QeKTUBHOCTH
NIPOM3BO/CTBA ¥ KaueCTBa MPOJYKLHY.

2. MECTO B CTPYKTYPE OBPA30OBATE/TbHOM ITPOT PAMMBI

Hukn (pa3gen) OIT: F1.B

2.1| TpeboBaHus K NMpeBapUTe/IHLHON MOAr0OTOBKE 00yUaroierocs:

2.1.1| du3uka

2.1.2| Xumusa

2.1.3|MaTemaTHKa

2.14

2.1.5| dusnueckas XUMHs

2.2 | AucuMmInHb (MOy/IM) U MPAKTHKH, JI/IsI KOTOPBHIX OCBOEHHE JAHHO! JUCIMILUIAHBI (MOJY/Is1) He00X0AUMO KaK
npejiIecTByIOLIee:

2.2.1|Metannypruueckue TeXHOJIOTUU

2.2.2|MogenvpoBaHye MpOLieCCOB U 0OBEKTOB B METaJLTyPriuu

2.2.3| DneKTpoMeTasulyprus CTaau

2.2.4|IlogroroBKa K mpoLefype 3aluThl ¥ npoLesypa 3ammrsl BKP

2.2.5| DnekTpoMeTaIyprus clriel] CTaau

3. PE3YJIBTATBI OBYYEHWA 110 JUCIIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMI

ITK-1: Criocoben onpeae/ssiTb OpraHu3dijMOHHbIe M TeXHUYeCKHe Mepbl /i BBINO/IHEHUA IIPOU3BOACTBEHHBIX 3aaaHm‘71 B
nojpasjae/jieHuAX 3/IeKTPOCTa/IeIVIaBUW/IBHOI0 1jexa

3HaTh:

ITK-1-32 mMeTozb! MO/IeNTMpOBaHus (HHU3MUeCKIX, XUMUUEeCKUX U TeXHOJIOTUeCKUX TIPOIeCCOB

[IK-1-31 TepmoguHaMuuecke U KUHETUUYECKUe [aHHbIe;

Ymethb:

IK-1-¥2
WICTI0/1b30BaTh 3aKOHbI TEPMOJMHAMUKH, XMMUUeCKOM KHHEeTHKH, TlepeHoca Tella U MacChl

[IK-1-¥Y1 paccuuTbIBaTh TePMOAWHAMHUYECKHE U KUHETUUeCKUe [TapaMeTphbl;

Bnagerts:

[TK-1-B2 HaBbIKaMH 110 COCTaB/IeHUIO KUHETHUECKUX MOJie/ieii XUMUUeCKUX TIPOLIeCCOB TPU B3aUMO/IeCTBUM KOMIIOHEHTOB
MeTa/uTypruyeCcKux CUCTeM

[TIK-1-B1 HaBbIKaM¥ MCMHOIb30BaTh CBOU 3HAHUS B TEPMOAVHAMUKE U KUHETHKE;

4. CTPYKTYPA 1 COAEP)XAHUE




Kop
3aHATHA

HaumeHoBaHMe pa3/je/ioB U TeM /BUJ, 3aHATHSA/

Cemectp /
Kypc

YacosB

KoMmnereH-
117070

JIuteparypa
M 9L
pecypchbl

IIpumeuanue

Paszgen 1. TepmoanHaMuKa 1 KHHEeTHKA
ra3ocga3Hpix ¥ TBEPo¢a3HbIX peaKLuil




1.1

OrmpefiesieHre MeTa/uUTypriuueckoi CCTEeMBI.
Cnocobbl aHa/M3a CJI0XKHBIX U30/IMPOBAHHBIX
MeTaJuTypruueckux cucreM. HepaBHOBeCHbIM
TepMOZMHaMUUe CKUM MOZX0[, K OITMCAHUI0
MeTaJIypruueckux cucreM. OTKpbIThIE
MeTa/l/Typruueckre CUCTeMBI, paBHOBECHBIE U
CTal[i0HapHble COCTOSIHUS. OCHOBHbIE KOMITOHEHTEI
ra3oBbIX aTMOC(ep MeTalTyprudeckix CUCTEM.
XUMUS U TEPMOJIMHAMUKA OCHOBHBIX Fa30BbIX
peakiuii. Clio)KHbIe ra30Bbie aTMOChepsl 1
crocobbl pacueTa WX PaBHOBECHOTO COCTaBa U
TeI/I0BbIX 3(P(heKTOB B M30TEPMUYECKIX YCIOBUSIX.
®asoBas fuarpamma Fe-O. CTpoeHue 0KCHIOB,
HeCTeXUOMeTPUYHOCTb OKCHJ0B. OKCH/BI >Kenesa
Y TepPMOZIMHAMUUeCKHe YCI0BUS UX
CyllleCcTBOBaHUs. PaBHOBecHe MeXXy TBepZbIMU
OKCH/]aMH JKeJle3a 1 OKUC/IUTe/IbHON U
BOCCTAaHOBUTETHLHOM Ta30BOU aTMOCGHEPO.

1 dy31OHHO-KOHTPOIMPYeMble TIPOLIeCChI
BOCCTaHOBJIeHUs1 OKCUJOB. /Jlek/

IK-1.2

JI1.1J11.2
JI1.3/12.1

1.2

Pacyet paBHOBeCHsT MHOTOKOMITOHEHTHBIX T'a30BbIX
aTrMocdep TpH 3a/jaHHbIX yCa0BUsX. /T1p/

IK-1.2

JI1.1J11.2
JI1.3/12.1

1.3

Perienyie 3a7au 110 onpe/iesieHNI0 TUGQY3UOHHBIX
rapamMeTpoB ra3oBbix armocdep. /T1p/

IK-1.2

JI1.1 J11.2
JI1.3712.1

1.4

PelreHue 3a7ia4 Ha KUHETUKY reTepOreHHbIX
I dy310HHO-KOHTPOIMPYEMbIX PeakLii C
ydactveM TBeppbIx TeJl. /I1p/

IK-1.2

JI1.1J11.2
JI1.3712.1

1.5

BrimonHenue gomManrHux 3aganuii  /Cp/

IK-1.2

JI1.1J11.2
JI1.3712.1

1.6

PaboTa ¢ MTepaTypoii ¥ KOHCTIEKTOM Jiekuuii /Cp/

IK-1.2

JI1.1 J11.2
JI1.3712.1

Pazgen 2. TepmoanHaMuKa NpoLieccoB C
yJacTHeMMeTa/IMYeCKUX U MIJIAKOBBIX
paciiaBoB.

2.1

PacrninaBel MeTanioB 1 nutakoB. TepMoJuHaAMUKa
MeTa/UIMueCKUX pacTBOPOB. .OCHOBHbIE
MeTaJuTypruueckie KomMrno3uuu. OcobeHHOCTH
>kupKodasHoro cocrossHust. [IpoMesxyTouHoe
TI0JIOKeHUe YKUIKOCTel B psily ras - XXKUJKOCTh
-TBep0e Tesio. OCHOBBI COBpEMEHHBIX
Tipe/iCTaB/leHU 0 CTPYKType pacIijlaBoB. 3aZauu
TepMOZMHaMHUeCKOT0 aHaau3a (Ha rmpumMepe
pacueTa paCKUC/IeHUs CTalu UK APYTOro
MeTa/lITypruueckoro npotecca). drsnueckuii u
(heHoMeHOTOTHYe CKMH TI0AX0/]. KOMITOHEHTBI
pacTBopoB. /Jlek/

IK-1.2

JI1.1J11.2
JI1.3/12.1

2.2

MeToaMKa 1 pacueT paBHOBECHBIX COCTaBOB
MeTasia v uviaka /I1p/

10

IK-1.2

JI1.1J11.2
JI1.3/12.1

2.3

MertojuKa 1 pacueT KOHCTaHT CKOPOCTH
XUMUAYeCKUX peakluil U Ko3¢hUIeHToB
MaccornepeHoca B KOHKPETHBIX yC/IOBUSX
MeTa/ulypruveckoro npotecca /I1p/

IK-1.2

JI1.1J11.2
JI1.3712.1

24

Pabora c siuTepaTypoii 1 KOHCIIEKTOM JieKiuii /Cp/

IK-1.2

JI1.1J11.2
JI1.3712.1

2.5

BrimonHeHue gomManrHux 3aganuii  /Cp/

IK-1.2

JI1.1J11.2
JI1.3/12.1

Pazgen 3. IloBepxHOCTHBIE sIB/IeHHS B
MeTa/UTyprui MKHHeTHKAa MeTa/UTypruueckux
npoieccoB




3.1 IToBepXHOCTHBIE SIB/IEHUsI B MeTa/Ulypruyeckux 4 4 IK-1.2 JI1.1J11.2
rpoiieccax. Posib oBepXHOCTHBIX sIBJIEHU B JI1.3/12.1
MeTaJUTypruueckux peakLusix MeToapl U3MepeHus
TOBEPXHOCTHOTO HaTSDKEeHUS MeTaslJIOB U 11/1aKOB.
YpaBHeHUst U30TepMbI /11 pa3baB/ieHHbIX 1
COBepILLIEHHBIX MeTa/UVINYeCKUX PaCTBOPOB.
BrusiHMe TOBEepXHOCTHO-aKTUBHBIX BellleCTB
(ITAB) Ha 1TOBepXHOCTHBIE CBOMCTBA
MeTa/l/IMUeCKUX PacTBOPOB.

CKOpOCTb XUMHUECKHX peakluii U ko3dduiiueHT
MaccornepeHoca B KOHKPeTHBIX yCJIOBUSX
MeTa/ITypruuecKoro rnporjecca.

/J1ex/

3.2 Mertonuka U pelieHuve 3a/1a4 Ha KUHETHKY 4 8 IIK-1.2 JI1.1J11.2
reTeporeHHbIX Au((y3OHHO-KOHTPOIUPYEMBIX JI1.3712.1
peakuuii /TIp/

3.3 Pabora c siuTepaTypoii 1 KOHCIIEKTOM JieKiuii /Cp/ 4 4 IK-1.2 JI1.1J11.2

JI1.3712.1

34 BrimonHenue gomManrHux 3aganuii  /Cp/ 4 4 MK-1.2 JI1.1J11.2

JI1.3712.1

5. ®OHJ OIEHOYHBIX MATEPHNAJIOB

5.1. Boripochl Jijisi CaMOCTOSITe/TbHOM MOATOTOBKH K 3K3aMeHY (3aUéTy C OLIeHKOH)

[TpumepHbIii IepedeHb BOrpocoB B 9k3ameny (OIIK-1.1, ITK-1.4) CnokHble MeTauTypruyeckyie CHCTeMbl. XUMHUYeCKre U (U3UKO-
XuMuyeckue ocobenHocTy. CriocoObl aHanu3a.I'a3oBble arMocdepbl MeTalypruueckux arperaroB. Knaccuduxkarys, XMMuueckye
CBOMCTBa, KUCJIOPOZAHBIM NOTEHL[HA/I. YC/IOBUS PAaBHOBECHS B ra30BbIX arMocdepax. CriocoObl pacueTa paBHOBECHOTO COCTaBa B
CJIOKHBIX Fa30BBIX CUCTEMAX MPH M30TEPMHUECKUX YCIOBHsAX.PaBHOBECHE B ra3ax MpH afuabaTnueckux yciaoBusx. Pacuer
TeMIlepaTypbl FOpeHHst Ta30BOro TOIUIMBa. KiHeTHueckre CBOIMCTBA ra3oBbIX aTMOC(hep MeTanTypruueckrx cucreM. JIuddysvs B
rasax, KarmuutsapHas guddysus. TBepasie Metautyprudeckue ¢asel. Kprcranmiyeckasi CTpyKTypa, XUMUAYeCKasi CBsI3b, JedeKThbl
KPUCTa/INUeCKON CTPYKTYpHL.[lrarpamMmma skesie30 — KUCopog. OKCHUbI JKesie3a, BIOCTUT U ITpobsieMa
HecTexuomeTpuyHocTH.Bonpoc o dopmax cyirjecTBoBaHNsI KOMIIOHEHTOB B MeTa/UTMUeCKUX M IIJIAKOBBIX paciuiaBax. Kakue
KOMITOHEHTBI PACTBOPOB MPUHSTHI B Pa3/IMUHBIX TEOPHUSX META/UTMUECKUX U IIIJIAKOBBIX PaCTBOPOB?BrbI KO3huiiieHToB
aKTUBHOCTH U WX OTIpeZiesieHye NPy NMpoBe/ieHNH pacyeToB. IlapamMeTpsl B3aUMOZeCTBYS KOMITOHEeHTOB. PacyeT pacTBOpUMOCTei
ra30B B XKUZKOM >KeJjie3e 1 MHOTOKOMITOHEeHTHBIX PaclijlaBax Ha ero 0CHOBe (TP pa3/IMuHbIX TeMIIepaTypax 1 JaBIeHusX).
Oco0eHHOCTH KMUHETHKH I'eTepOreHHbIX peakIiyii MeTa/llypriuueckoro pousBozcTsa. MosieKysisipHasi U KOHBeKTHBHas Anddy3us.
Cnoco6rl onipegenenus 8,D,E. TIpu3Haky omipefeneHys TMMUTHPYFOLIETO 3Tara CI0XKHOTO TeTeporeHHOro nporjecca. Oouime
TI0JIO’KEHUs TI0 TepMOJMHAMUKe U KMHeTHKe obe3yriepokuBanusi. Kunetnueckasi cxema. Kputuueckre KOHLIEHTpallvy. YpaBHeHUs!
JJ1s1 MaccoTiepeHoca TIpH Pa3/InuHbIX PeXXUMax 00e3yriepoykuBaHys. KaxKyIjascsi SHeprvisi akTHBaL|U U CIIOCOOBI ee orpe/iesieHus.
OO61mpe MoI0KeHus TI0 TePMOJMHAMUKe 1 KHHETHKe B3aMMOZEHCTBHUS a30Ta C )KUAKUM MeTalInyeCcKUM pacruiaBoM. Cxema rporjecca
azcopbuuu 1 fecopbruy. Bo3Mo)KHBIE TUMUMTHUPYIOLIHE CTaJjH, UX MaTeMaTHuecKoe OIiCcaHue.

5.2. IlepeueHb padoT, BHINMOJIHAEMBIX [0 AMCHUILIHHE (MoAyI0, npakTuke, HUP) - 3cce, pedpepaThi, mpakTHUECKHE U

nacquHo-rDagbnquKne QaGOTLI, KVDCOBbI€ QaGOTLI. IDOEKTHI U AD.

IMepeueHs npakTuueckux pabor o Kypcy (OITK-1.1, TIK-1.4)

PacueT paBHOBeCHsl MHOTOKOMITOHEHTHBIX Ta30BbIX aTMOCdep Ipy 3a/jaHHBIX ycaoBusax. Onpenenenre auddy3roHHBIX TTapaMeTpoB
rasoBbIx arMocep. KuHeTrKa reteporeHHbIX JU((y3HOHHO-KOHTPOIMPYEMBIX peakliyii C yuacTheM TBepAbIX Tesl. MeTozarKa U
pacueT paBHOBECHBIX COCTaBOB MeTaslla U liylaka. MeToAMKa U pacueT KOHCTaHT CKOPOCTH XMUMHUECKUX peakLui 1 k03¢ dULieHToB
MaccornepeHoca B KOHKPeTHBIX yCJIOBUSIX MeTa/l/Typruueckoro rnporecca. Metouka U pellleHue 3a/jau Ha KWHETHKY FeTepOreHHbIX
I dy3rOHHO-KOHTPOJIMPYEMBIX peaKLuit

5.3. OneHOUHbIE MaTePHAJIbI, HCII0/Ib3yeMbIe [I/iA 9K3aMeHa (onucaHue OU/IeToB, TeCTOB U T.IL)

OK3aMeHaIMOHHBIN GUIeT COCTOUT M3 2 33/IaHKI: TEOPETHUECKOTO BOPOCA U 3a/laui.
K3aMeHAaIlMOHHBIH buner Ne 1

1)Cno>kHbIe METa/Typruueckie CUCTeMbl. XUMUUYeCKUe U GU3UKO-XuMHudueckue ocodeHHocTu. CriocoObl aHam3a.
2)3amaua

5.4. MeToanKa OLeHKH 0CBOeHVs AUCLUIUIHHBI (MopyJisi, npakTuku. HUP)

OtLleHKa 0CBOEHUST JUCLUI/IMHBI TIPOU3BOAUTCS Ha SK3aMeHe 10 3K3aMeHal[MOHHbIM OueTaM.

OneHKy "OT/IMYHO" TIOMy4YaeT CTyZIeHT CBOeBPEMEHHO CZABILIMM JoMalliHee 3a/jaHue

OreHKy "XOpOITI0" TI0/TyYaeT CTyAEeHT CBOEBPEMEHHO CJIABININI JOMaIlTHee 3a/laHue (J0MyCKaroTCsI OMTHOKK) U TTPeICTaBUBIIHIA
AOKJ1az




OueHKy "y/10B/IeTBOPUTE/IBHO" TIO/TyYaeT CTYZEeHT, TOKa3aBILMi IT0CPeCTBEHHbIe 3HaHNSI B 0CBOEHUH JUCLIUTIIHEI

6. YHEBHO-METONYECKOE 1 THOOPMAIIMOHHOE OBECITIEYEHWE

6.1. PekomeHayemas iuTeparypa

6.1.1. OcHoBHas 1uTeparypa

ABTOpBI, COCTaBUTENN

3aryaBue

Bubnmoreka

N3parenscTBO, TO]

JI1.1 | Iog peg. A.A. XuMurueckasi TepMOJJUHaMKKa | MeToauueckuie nocobust Mockga, 1976
JKyxoBULIKOBa Y TeopHs pacTBOPOB. 3a/iauu 1o
(husnueckoit xumun: YueoHoe
nocobue
JI1.2 |IIetenun A.JL., TepmoauHamMyKa U KUHETHKA MeTonuueckue ocobus Mockea, 2005
MuxanuHa E.C. MeTaJl/Typruye CKux
nponeccoB.Yacts 2: Kypc
JIeKLAH
JI1.3 |I'puropsiH B.A., DU3MKO-XUMHUECKHe pacuéTel [ MeToanueckue nocobus Mockga, 2007
CromaxuH A.A., 371eKTPOCTaeryIaBUIbHBIX
Ytoukun FO.W. uap |mporiieccos -2-e u3g., nepepad.
u for.: CO0pHUK 3a7au C
pelleHUsIMU
6.1.2. [lono/iHUTe/IbHAA IMTEpaTypa
ABTODEBI, COCTaBUTENA 3arnaBue bubnmoreka W3parenbCTBO, TOA,
JI2.1 |ITapgepun C.H., TepMoAMHAMUKA, KUHETHKA U | MeToauueckue nocobus Mockga, 2010
Peokonkos [1.11., pacuér MeTaIypruueCcKux
Cepos I'B., Jalkanen |mporecco: YuebHoe nocobue
H., Holappa L.,
Heikinheimo E.
6.3 ITepeueHb POrpaMMHOro obecreyeHus
I1.1 |MS Office
I1.2 |LMS Canvas
I1.3  |MS Teams
6.4. Ilepeuenb HH(OPMALMOHHBIX CMIPABOYHBIX CUCTEM U MPodeccHoHaNbHBIX 0a3 JaHHBIX
n.1 |http:/elibrary.rw/
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
Ayp. Ha3nauenue OcHaiueHve
32 TepmogrHaMuKa u KUHEeTHKa | KOMITBIOTep, TIPOEKTOp, 9JKpaH, WHTepPaKTUBHas JocCKa
CTaJIenIaBUIbHBIX TTDOLIECCOB KOMIJIEKT TeMaTHueCKUX MDe3eHTAlMI., I0CTVII K MHTEDHeTV
4 TepmonuHaMuKa u KUHeTUKa| KOMITBIOTep, IIPOeKTOp, 5KpaH, HWHTepPaKTHWBHas [0CKa
CTaJienyIaBU/IbHBIX TIDOLIECCOB KOMIIJIEKT TeMaTUyeCKUX MIDe3eHTallli, I0CTVII K NUHTeDHeTV
4 TepmonuHaMuKa u KUHeTHKa| KOMIIbIOTep, IIPOEKTOp, 3KpaH, HWHTepPaKTHBHas [OCKa
CTaJienIaBU/IbHBIX TIDOLIECCOB KOMIIJIEKT TeMaTUUeCKUX Npe3eHTallui, I0CTVII K NUHTeDHeTV
6 TepmogyHaMuKa u K1HeTHKa | KoMIbroTeprl, 10CTyN K UHTepHeTy
CTajeniaBIbHbIX DOIECCOB

8. METOINYECKUE YKA3AHUISA /I OBYUYAIOIIINXCSA

7151 yCTeIHoro 0CBOeHUs AUCLIUMIIMHBI 06y UatoIemMycs He0OX0IUMO:
1. [TocewaTk J€KLMOHHBIE ¥ NTPAKTUYECKUe 3aHATHS
2. 3aperuCcTpUpOBaThCS Ha 37eKTPOHHBIN KypC

3. [pu camocTOsITE/TLHON paboTe aKTUBHO T0/Tb30BaThCs OCHOBHOM U [IOTIOTHUTE/ILHOM JTMTEPATyPOM, a TaK)Ke PEKOMEH/J0BAHHBIMU

3JIEKTPOHHBIMU peCypCaMH.

4. TIpy BO3HMKHOBEHUH KaKUX-T1O0 BOMPOCOB CBOEBPEMEHHO 00palliaThCs K rnperozasaresio (0uHo/MS Teams)




