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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Henssmu ocBoeHust aucuuiuinHbel «llpukiagHas TepMOAMHAMUKA U KUHETHUKA»
SBJISIFOT-CSI:  NPUOOpETeHWEe  CTyJeHTaMH  3HAHUW W KOMIIETGHIIMHA B 00JacTH
TEPMOJIMHAMUYECKOTO U KHHETUYECKOr0 aHAIN3a METAILTYPTUYECKUX CUCTEM U IMPOIECCOB.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuunnuna [Ipuknaanas TepMoAMHAMHUKA U KUHETUKA BXOJUT B 4aCTh Y4€OHOTO IIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00Pa30BaTeIbHOM MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3yIbTATE U3yUCHUS TUCITUTLINH:

JucnumiauHa OasupyeTcss Ha JUCHUIUIMHAX, KOTOpble H3ydaiau oOydaroliuecs Ha
npeAblIylieM ypoBHE oOpa3zoBaHusi - OakamaBpuate. K TakuM JUCHUITIMHAM OTHOCSTCS:
du3nUeckas XuMHs.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS U CIUTLTIH/TIPAKTHK:

HoBprle nporiecchl B METAIUTYprHH

[ToaroroBka K mpomueaype 3alyThl U 3alIUTa BBITYCKHON KBaTH()UKAMOHHON pabOThI

IToaroroska K caade u cjada rocy1apCTBEHHOTO 9K3aMEHA

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/ibTaThbl 00y4eHHUs

B pesynprare ocBoeHus IUCHMIUIMHBI (Moayins) «lIpukinagHas TepMOOUHAMUKA U
KMHETUKa» 00y4aroImuiics 10JKeH 001aaTh CIEYIOIUMU KOMIIETEHIUSMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKXCHUA KOMIICTCHIIN

[1K-1 CnocobeH aHanu3upoBaTh MOKa3aTeNd TEPMOJAMHAMUYECKUX, TEIUIOBBIX U XUMHUYECKUX
IIPOIIECCOB B IOMEHHOM IJIaBKE

IK-1.1 OneHuBaeT TEKYyUIy0 IPOM3BOACTBEHHYIO CHUTYalUIO, IapaMeTpbl U
MOKA3aTeIN TEXHOJOTHYECKUX IPOLIECCOB IPOU3BOJICTB arjIoMEepallMOHHON
IIMXTHI,  MPOBOAUT  TEXHUYECKYI0  JHMAarHOCTUKY  O00OpYJOBaHUS
arJa0J0MEHHOI0 MPOU3BOJICTBA

[1K-1.2 Pemaer npodeccuonanbHble 3a/1a41 MO IIAHUPOBAHUIO MPOU3BOICTBEHHBIX
3alaHUl U KOPPEKTUPOBKE IIPOLIECCOB IPOU3BOJICTBA AarjlOJOMEHHOU
MPOJAYKIIMHK ¢ 0OOCHOBAHUEM MPHUHSTHIX TEXHUUECKUX M TEXHOJOTHYECKHUX
Mep

[1K-1.3 Ocy1ecTBieT KOHTPOJIb ChIPbs, MaTEpUaIOB, HCIIPABHOCTH 000pYy10BaHUS
U TEKYLUIMX OTKJIOHEHHH OT 3a/JaHHBIX IapaMeTpoB Uil obOecredeHus
TpeOyeMoro KadecTBa arjJIofIOMEHHOH TpPOIYKIMH B IIpolLecce ee
ITPOU3BOJICTBA




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIUIINHBI (MOIYJIs)
OO0mas TpyA0eMKOCTh JUCIHIUIMHBI COCTABIISCT 2 3a4€THBIX CIUHUI] /2 aKajJ. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 10,7 akaj. 4acoB:
—ayautopHas — 10 aka. gacos;
— BHeayautopHas — 0,7 akaj. 4acoB

— camocTosTenpHas padota — 57,4 akaj. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca

dDopMa arrecraluu - 3a4cT

AynutopHas s s
KOHTaKTHas pabora E z ®dopma TeKyIero
Paznen/ rema g| (vaxan wacax) | g 3 Brn KOHTDOIIA Kon
s 3 5| camocrosrenbHOlM YCIIEBaEMOCTH U
JUCIHTLIAHBL =~ [ . | KommeTeHIIN
O = padoThI TIPOMEKYTOYHOM
1a6. |mpakr. | 8 3
Tlex. . 12'¢ aTTeCcTalun
3aH. | 3aH. |Q o
1.
IToaroroBka k
MPaKTHYCCKOMY
3aHsATHIO0 Nol,
1.1 Teopus TrOpeHHS TOIUIMBA: BLITIOJHEHHE IIpakTuueckoe
TEPMOJMHAMUKA,  MEXaHU3M H IOMALLIHETo 3ausaTue Nel, MK-1.1
KWHETHKa Peaklusi TOPEeHHs ra3os, 1 2 12 ACUCTHOTO YCTHBIN OTIpOC, K 1'2’
TEPMOJMHAMUKA,  MEXaHU3M W P sanamms cllaya JOMaIIHero K 1' 3’
KMHETHKAa pEakuud TOopeHHs ¢ a60Ta(; pacueTHoro '
y4acTHEM TBEpJOTO yriepoja. 61/16)'[pI/101"pa (uice 3aaHU
KHUMHU
MarepHaiaMu
1.2 TepmonnHamuka
CaMocTosTeNbHOS
BOCCTaHOBJIEHHS OKCHJIOB: JBVUCHIE TeMLL
TepPMOJUHAMHMKA  BOCCTAHOBJIEHHS yqa60Ta c ’ TIK-1.1,
OKCHIOB, MEXaHH3M W KHHETHKa 1 12 p VY CTHBINA ompoc TIK-1.2,
oubnnorpaguuec
BOCCTAaHOBJIEHUSI OKCHJIIOB Ta3aMH, P TIK-1.3
KUMU
BOCCTaHOBJICHHE OKCHJIOB Bl 4 MATEDHANAMH
MPUCYTCTBHH TBEPOTO yrieposa. P
IlogroroBka Kk
1.3 TepmomuHamMMKa U KHHETHKa HpaKTHUCCKOMY
ggohr;l[z;ilc;l;\znﬁaCTneM PacIlTaBos. 3aHATHIO No2, IIpakTraeckoe TIK-1.1,
p 1 2/11 | 12 paborta ¢ 3aHsaTHE Ne2, [K-1.2,
OKHCIIUTEIHHO-BOCCTAHOBHUTEIBHEIX GubmHOrpadce CTHAL OMDOC K-1.3
peakiuii B paciiaBaxX, OKHCIIEHHE anm Y p '
yriepo/ia Mpy BbIMJIABKE CTaJIH. MaTepuanav
IlogroroBka Kk
1.4 OcHoBel Teopuu (ha30BBIX HpaIiITI/I‘{CCKOMy
MpEBpaIEHHIA: TEpMOIUHAMUKA
og agogalmm HOB%ﬁ A dbass: 3aHATHIO No3, IIpakTuueckoe TIK-1.1,
06pa3OBaHHe TeXME me, 1 2/11 21,4 pabora ¢ 3aHsATHE Ne3, TIK-1.2,
p . p p 6ubnuorpaduuec | yCTHBII ompoc TIK-1.3
3apOJIbIIIeH, MEXaHU3M U KHHETHKA B
pocTa HOBOH (ha3bl U3 3apOJIBIIICH. MaTepHanamu
Hroro no pazneny 4 6/21 57,4
Hroro 3a cemectp 4 6/21 57,4 3a4éT
HToro no gucLuIInHE 4 6/21 | 57,4 3a4yeT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAsE MOJENb 00pa3oBaTeIbHOro Ipolecca,
CHUCTEMHO ONpEAENAIoNas CTPYKTYpy M COJEp)KaHHE JeATENbHOCTH OO0EHX CTOPOH 3TOro
npouecca (mpenogaBarenss U CTYAEHTa), HMEIOLAas LEIbl0 JIOCTHKEHUE IIAHUPYEMbIX
pe3yibTaToOB € TONPAaBKOM HAa  MHAMBUAYaJbHblE OCOOECHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrHYHOCTh y4eOHOro TMpolecca COCTOMT B TOM, YTOOBI caeiaTh Y4eOHBIH mporecc
IIOJIHOCTBIO YIIPaBIISIEMBIM.

OCHOBHBIMU PHU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
ABIIAIOTCA:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— II0JTaliHOEe oONucaHue (MPOEKTUPOBAaHME) CHOCOOOB JOCTHIKEHMS 3aJJaHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIOJb30BaHHE OOpPAaTHOM CBSI3M C LEJIbI0 KOPPEKTUPOBKU 00pa3oBaTeIbHOIO
nporecca;

— rapaHTUPOBAHHOCTbH JOCTUTAEMBIX PE3YJIbTAaTOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENIbHOTO MPOIEcca BHE 3aBUCMMOCTH OT MacTepCTBa
IpenoaaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peanuzanuss KOMIETEHTHOCTHOIO IIOAXOJA IIPENyCMAaTPUBAET MCIOJIb30BAaHUE B
y4e0-HOM TIpoIIecce aKTHUBHBIX M MHTEPAKTHBHBIX (POPM MPOBENCHHS 3aHATHI B COYETAHUU C
BHE-ayIUTOPHOMN paboToii C 11es1bi0 GOPMHUPOBAHUS U Pa3BUTHS IPOPECCHOHATBHBIX HABBIKOB.

TpaguiuonHble 00pa3oBaTeNbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenogaBaress K CTyJIEHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIIOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas IesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanvonHas Jekuus — I[OCJeloBaTelbHOE H3JIOKEHHE MaTepuaia B
JUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TIpenogaBartess).

[TpakTrueckas pabota — opranusaius yueOHoi padoThI C pealbHBIMH MaT€PUATHLHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peaTbHbIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Muxaimmna, E.C. TepMoamHamMuka W KHHETHKAa METaJUTYPTHMUECKHX IPOIECCOB:
yueOHoe mocobue / E.C. Muxanuna, A.JI. Ileremun. — Mocksa : MUCHUC, 2011. — 56 ¢. —
ISBN 978-5-87623-461-2. — Tekcr : anekTpoHHbId // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117017 (mara oOpamenus: 24.12.2019). —
Pexum no-ctymna: 175 aBTOpu3. OJIb30BaTENEH.

2. Hupenbman, H. M. Texnuueckas TepMoiuHamuKka : ydeOHoe mocobme / H. M.
[Hupensman. — 2-e u3a., nomn. — Cankr-IlerepOypr : Jlanp, 2018. — 352 c. — ISBN



https://e.lanbook.com/book/117017

978-5-8114-3063-5. — TekcT : anekrponublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/107965

0) lonotHuTeILHAS JTUTEPaTypa:

1. TepmoguHamuKa, KMHETHKa M pacyeThl MeTaurypruueckux mpomecco / C. H.
[ManepuH, /1. Y. Peoxonkos, I'. B. Cepos [u ap.]. — Mocksa : MUCHC, 2010. — 235 c. — ISBN
978-5-87623-312-7. — TekcT : snektpoHublii // JIaHb : 3IeKTpOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/117022

2. Korenpuukos, I'. M. Tepmoaunamuka ¥ KWHETHMKAa METaJUIyprU4e€CKHX IMPOILIECCOB:
(GU3H-KO-XMMUYECKHUE pacueThl 1O TEPMOJWHAMUKE ¥ KHUHETUKE TOBEJICHUS Ta30B U
HEMETAJIMYECKUX BKJIFOUEHHUH B cTanu . yueonoe mocoodue / I'. . Korenbuukos, A. B. IlaBios,
K. JI. KoceipeB. — Mocksa : MUCHUC, 2013. — 45 ¢. — ISBN 978-5-87623-577-0. — Texcr :
snek-tpoHHbn /[ Jlaub : ANIEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/116991

B) MeToauyeckue ykasaHus:

1. CeeunukoBa, H. IO. [IpakTukyMm 1Mo TEXHHMUYECKON TEPMOJUHAMHKE U TETUIOTEXHUKE !
npaktukyMm / H. 0. CBeunukosa, C. B. IOguna, A. B. T'opoxos ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 osmektpon. onrt. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true  (mara oo6pamenus: 04.10.2019). - Makpoobbekr. - Tekcr
3IEKTPOHHBIN. - CBeaeHus 1ocTynHbl Takke Ha CD-ROM.

r) [Iporpammuoe odecneuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoe oGecrieueHue

HanmenoBanwue 10 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
MS Windows 7

Professional (uist J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s [A-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007\ 135 1 17.09.2007 GeccpotHO
Professional

7Zip CBOOOJHO  pacHpoCTpaHsIeMOe OECCPOUHO
FAR Manager CBOOOZHO  PacCIpOCTpaHIeMOe 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanwne xypca Ccplka

OnexkTpoHHass 0aza mHepUOIUYEcKUX u3gaHui East
View Information Services, OO0 «IBUC»
HannonanbHas nH(GOPMaIIMOHHO-aHAJIUTUYECKast URL:
cucreMa —  Poccuiickuii  MHAEKC  HAy4HOIO '
nutupoBanus (PHI)
[TouckoBast cucrema Axagemus Google (Google
Scholar)
HNudopmannonHas cucrema - EnnHoe okHO gocTyna K
HHGOPMAIMOHHEIM pecypcaM

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/



https://e.lanbook.com/book/107965
https://e.lanbook.com/book/117022
https://e.lanbook.com/book/116991
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515134/3545.pdf&view=true

derepalibHOE TOCYJAPCTBEHHOE OFOKETHOE YUPEKICHUC
«DenepanbHbIit HUHCTHUTYT npomsiiennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTHY

9 Marepua/ibHO-TeXHHYECKOE o0ecredyeHne TUCIHUTIUHDBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

1. YyeOuble ayauTOpuu A TPOBEACHHS 3aHATUH JEKIMOHHOTO THIA: JOCKa,
MYJIbTUMEAUMHBIE CPE/ICTBA XPAHEHHUS, IEpeJauu U MpeICTaBIeHIs HHPOPMaLuu

2. YyeOHbIe ayAUTOPUHU [UIS TPOBENEHHUS MPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAllUH, TEKYIIEro KOHTPOJS M MPOMEXYTOUHOM aTTecTaluu: J10CKa,
MYJIbTUMEAUMHBIA IPOEKTOP, KPAH.

3. Tlomemenust Ay caMOCTOSTENbHON pabOThl OOYy4arOIMXCs: IEPCOHATIbHbBIE
xkommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JAOCTYyIIOM B 3JCKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaATENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHue aiusi XpaHEHHS W TPOPUIAKTUYECKOTO OOCITY)KHBaHUS Y4eOHOTO
000pyIOBaHUS: CTEIUIAXKH JUI XpaHEHUs1 y4eOHO-HATJISIHBIX TOCOOUH U yueOHO-MEeTOANYECKON
JOKYMEHTAlUU



ITpunoxxenue 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs

B kauecTBe OCHOBHBIX CpPEACTB TEKYIIETO KOHTPOJIS HMCHOJB3YeTCs TeCTHpoBaHHE. B
Ka4yecTBE JIOMOJHUTEIBHOH (OPMBI TEKYIEro KOHTPOJS MpeIaraloTcs ayIuTOpHBIE U
BHEAyIUTOPHBIC MUCbMEHHBIC 33/1aHHS (CAMOCTOSITEIbHBIEC U KOHTPOJIbHBIE paboTh). {7t oneHKH
CaMOCTOSITENIbHOW paboTHI MpeiaraeTcsi UCIoIb30BaTh y4eOHO-METOAMUYECKOE 0OecrieueHue B
JJIEKTPOHHOM M OYMa)KHOM BH/IE.

Tematuka 3agaHwii OIS CaMOCTOSITENILHOW pPa0OThI COOTBETCTBYET COJIEPKAHUIO
pa3lesioB AMCHMIUIMHBI U OTHOCSIIMXCS K HUM TeM. OCBOCHHME MaTepHaia KOHTPOJIHPYETCS B
nmponecce IMpoBCACHHUA JICKIIMOHHBIX W IMMPAKTUYCCKUX 3aHATHM. KOHTpOJIbHBIe BOIIPOCBI U
3a1aHus UL IPOBEICHHS TEKYIIETO KOHTPOJIS BEIOMPAIOTCS UCXOMS U3 COJCPIKAHHS Pa3/IeioB U
OTHOCAIIUXCA K HHM TCM. Brmonaenue JOMAIIHECTO 3aJdaHuA OGGCHG‘II/IBaeT HereprBHbeI
KOHTPOJIb 3a TIPOLIECCOM YCBOGHHUS y4yeOHOro MaTepHaia Kakaoro oOydaromierocs,
CBOCBPCMCHHOC BLIABJIICHHUEC U YCTPAHCHUC OTCTaBaHUH U OLIHOOK.

ATTecTanys 1o UToraM OCBOCHHUS IUCIMIUINHBL: 3a4eT .

IpakTnyeckoe 3ansiTust Nel:
TepMOaMHAMUYECKHI aHAIU3 MPOoLIEcca TOPEHUSI TOILIMBA.

IIpakTHyeckoe 3anaTHA No2:

KuneTnka mpomeccoB ¢ y4acTHEM pacIuIaBOB
IIpakTHyeckoe 3anaTHE N3

AHanu3 ($a3oBoil 1uarpaMMbl JBYXKOMIIOHEHTHBIX CUCTEM.
3. [lpumep 10MALIHEr0 PacyeTHO-TPA(PUIECKOro 3aaHUS

®opMyJIMPOBKA 3aaHUs
Paccunrars ropeHue TBEpAOIO TOIJIMBA C 3JIEMEHTHBIM aHAJIU30M Ha CYXYIO Maccy:
1) Onpenenuth HEOOXOIUMBIN 00BEM KHCIIOPO/Ia HAa TOPEHHUE TBEPIOTO TOTUIUBA;
2) Onpenenutsb cocTaB U 00BEM MPOAYKTOB FOPEHUS TBEPIOTO TOILIUBA;
3) Onpenenuth KaTOpUMETPUUYECKYIO TEMIIEPATYPY TOPEHMS TBEPAOTO TOIINBA.

Ilepeuens éonpocoe ona npoeedenus meKyuyeco KOHmpoJisa u
NPOMEXNCYMOUHOU ammecmayuu 6 hopme 3auema

Paznen 1. Teopus ropenus TominBa:
1. Ponp mpolieccoB ropeHust B mporeccax Mpou3BOJICTBA YEPHBIX U IIBETHBIX METAJIIIOB.
2. TepmonnHaMHUKa KaKk Hay4YHast OCHOBA aHAJIN3a PAaBHOBECHOTO COCTOSIHHS TIPOIIECCOB
TOPEHUS.
3. KoHcTranTa paBHOBECHS PEaKIIUii TOPEHUS ra3000pa3HOT0, )KUIKOTO U TBEPIOTO TOTLIINBA.
4. TepMoanmHaMuKa peakiuil TOpeHUs Ta30B (MOHOOKCH/IA YTiepoa, BOJIOPOIA).
4. TepMoarHaAMUKa peaKIIMU BOJSIHOTO rasa.
5. Tepmonnnamuka peakuuu bemna-byayapa.
Paznen 2. TepmoauHamuka BOCCTaHOBJICHUSI OKCUIOB:
1. O61mure 3aKOHOMEPHOCTH OKUCJICHHSI METaJJIOB M BOCCTAHOBIICHHUSI OKCUJIOB.
2. YOpyrocTtb IUCCOLMAIMNA OKCUIOB.
2. KocBeHHOE BOCCTAaHOBJICHHE OKCHUJIOB JKEIe3a.
3. IIpsiMmoe BOCCTaHOBJIEHUE OKCUIOB KEe3a.



4. BoccTaHOBJIEHHE OKCUIOB U3 pacTBOpa.
5. BoccTaHOBIIEHHE OKCHJIOB C MEPEXOIOM METAILIA B paCTBOP.
Pasnen 3. TepmoaunamMuka U KHHETHKA IPOIECCOB C yYaCTHEM PaCIlJIaBOB:
1. O01re 3aKOHOMEPHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB C Y4aCTUEM
MeTaJljia U UIaKa.
2. OxucieHne-BOCCTaHOBIICHHE Mapranna 1 Gocdopa mpu BHIIIIABKE CTAJIH.
3. PaBHOBecHe peakiuii OKUCIICHHUS YIIIepo/ia IPH BHIIUIABKE CTAIH.
4. TepMmoauHaMUKa Ipoliecca rITy0oKoro 00e3yriaeposKuBaHus MeTalljla PH BhIIIABKE
CTaJIu.
5. Kunernka o0e3yriepoXHBaHus METaJIa IPU BBHITUIABKE CTAJH.
Paznen 4. OcHoBBI Teopun (Pha30BbIX MPEBPAIICHUI:
1. TepmoauHamMuka oOpa3oBaHUs HOBOM (ha3bl.
2.Kunernka oOpa3oBaHus LIECHTPOB HOBOM (pa3kbl.
3. MexaHu3M U KHHETHKA POCTa TPEXMEPHBIX 3apOJIbIel HOBOH (asbl.
4.OCHOBBI COBPEMEHHON TEOPUH KPUCTATIIN3AIUHA METAITTNYECKUX PACILIIaBOB.
5. lnarpaMmbl COCTOSIHUS IBYXKOMIIOHEHTHBIX CHCTEM.



[Tpunoxenue 2

7 OneHo4YHbIe CPeACTBA 1JIsl POBEACeHHUS IPOMEKYTOYHOM aTTeCTAlluH

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII U

[Tnanupyemble pe3yiabTaThl 00yYeHHs

O1neHOYHBIC CPEACTBA

ITK-1 Cnoco0eH aHanu3upoBaTh 10KA3aTENN TEPMOJUHAMUYECKUX, TEIUIOBBIX U XUMUYECKUX
IPOLIECCOB B JOMEHHOM IJIABKE

IK-1.1

OnenuBaet TEKYILYIO
MPOH3BOACTBEHHYIO CHUTYaIHIO,
napameTpsl u IIOKa3aTelH
TEXHOJIOTHYECKUX IPOLIECCOB
IIPOU3BOACTB arJIoMeparuoOHHON
IIMXTBL,  TPOBOJUT  TEXHUYECKYIO
JTHAarHOCTHKY 000pyI0BaHUS

arjaioaoMCHHOI'O ITPOU3BOACTBA

IIpumepnviii nepeyenv meopemuieckux
80NpoCo8 015 3auema:

1. Posib mporieccoB ropeHusi B
mpoleccax MpOU3BOJICTBA YEPHBIX U
[IBETHBIX METAJLJIOB.

2. TepMoarHAMHKA KaK Hay4YHast
OCHOBA aHaJln3a PaBHOBECHOI'O
COCTOSIHUS TIPOIIECCOB TOPEHHUSI.

3. Koncranra paBHOBecus peakuil
TOpeHHs ra3000pa3HOT0, KUAKOTO U
TBEP/IOT0 TOILIMBA.

4. TepmoarHAMUKa pEAKIIU TOPEHUS
ra3oB (MOHOOKCH/IA yTJIepo/ia,
BOJIOPO/IA).

4. TepMoaMHAMHKA PEAKLIUU BOASIHOTO
rasa.

5. TepmoiMHaMKKa peakuu
benna-bynyapa.

1. OOuue 3aKOHOMEPHOCTH OKUCIICHHS
METaJJIOB U BOCCTAHOBJIEHUSI OKCHUJIOB.
2. YOpyrocTts AMCCOIMAIMHA OKCUIOB.
2. KocBeHHOE BOCCTAHOBIICHHE
OKCHJIOB Xelle3a.

3. IIpsiMmoe BOCCTaHOBJIEHHE OKCUIOB
xKelesa.

4. BoccTaHOBIIEHUE OKCHJIOB U3
pacTBopa.

5. BoccTraHoBIIeHHE OKCHIOB €
MIEpPeX0/I0M METajlia B pacTBOp.

1. OOurre 3aKOHOMEPHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB C YYaCTUEM METAIUIA U
UIaKa.

2. OxucneHue-BOCCTaHOBICHUE
Maprasia 1 gochopa npu BhIIIaBKE
CTaJIH.

3. PaBHOBeCHE peakiuii OKUCIEHUS
yriepojia mpH BBIMIABKE CTaJH.

4. TepmoarHaMHUKa Mpouecca
IITyOOKOTr0o 00e3yriiepoKHUBaHUS
MeTaJljia Mpy BbIIJIaBKE CTaJH.

5. Kuneruka 00e3yriepoxuBaHus




CtpyKTypHBII

AJIEMEHT [Tnanupyemble pe3yiabTaThl O0yUeHHs OneHoyHbIE CpECTBA

KOMIIETCHITHH

MeTaJula Py BBITUIABKE CTaJIH.

[1K-1.2 Pemraet npodeccronansueie 3aaaun o | [lpaktuueckoe 3ananue:
IUTAHUPOBAHUIO  MPOU3BOJCTBEHHBIX | PaccunTarh ropeHne TBepAOro TOIIMBa
3aJJaHUi ¥ KOPPEKTHPOBKE MPOIIECCOB | C 3JIEMEHTHBIM aHAJTH30M Ha CyXYIO
MIPOU3BOJICTBA arJIoJIOMeHHOH | Maccy:

MPOAYKIIUH c obocHoBanueM | 1) Onpenenutb HEOOXOIUMBI 00bEM
MIPUHSTHIX TEXHUYECKUX U [ Kucnopoaa Ha ropeHHe TBEPAOTrOo
TEXHOJIOTHYECKUX MEP TOILJINBA,
2) OnpenenuTh coCTaB U 00beM
MIPOAYKTOB TOPEHUS TBEPAOTO
TOILIINBA;
3) OnpenenuTh KaJopUMETPUUIECKYIO
TEeMIIEpaTypy TOPEHuUs: TBEPIOTO
TOTIJIMBA.

[TK-1.3 OcymiecTBisiEeT  KOHTPOJb  ChIphA, | [Ipumep nmpakTuueckoro 3agaHus:
MaTepuasos, UCIPAaBHOCTH | 2. AHanu3 (a30BOM AUarpaMMBl
000pYIOBaHUS U TCKYITUX OTKJIOHEHHH | IBYXKOMIIOHCHTHBIX CUCTEM.

OT  3aJaHHBIX  [apaMmMeTpoB  Juisi | BeluepTuth auarpamMmy COCTOSIHUS

obecrieueHuss TpeOyeMoro KadecTBa
arJ0JIOMEHHON MPOIYKIIMH B IIPOIECcCe
€€ MPOU3BOJICTBA

cuctembl Zr - V B KoOpAMHAaTax
Temmeparypa-coctaB ( B MAacCOBBIX
npoiieHTax). Jluarpamma mnpuBeneHa
(puc.).

a) VYkaszarh, €CTb JM B CHCTEME
XUMUYECKUE COEAUHEHUs, UX YHCIIO,
XapakTep TUIABJICHHS, XUMHUYECKHI
COCTaB U IpocTeiiimre GopMyIib.

6) OtMmeTuTh JMHUM JIUKBUIYCA,
conumayca. Onpenenuth oISt
YCTONYMBOCTH (a3.

B) YKa3arb, €CTh JTU B CUCTEME JINHUU
0e3BapHaHTHBIX PABHOBECUH, U KaKUM

TeMIeparypam OHHU OTBEYAIOT.
Onpenenuts COCTaBbl PaBHOBECHBIX
¢ba3 u Hamucarb ypaBHEHUs
MPEBPALIEHUM,  NPOTEKAIOIIMUX IPU
OTBOJE TeIIa TIpU  KaAXKION U3
YKa3aHHBIX Ha quarpamme
TeMIeparypax, OTBEUAIOLIUX

0e3BapHAHTHBIM PAaBHOBECHSIM.

r) [Ilpocnenuts 3a HW3MEHEHHEM
¢azoBoro COCTOSTHUS CILIaBOB,
conepxammux S5 u 40% BemecTa

V'  COOTBETCTBEHHO MpPU MOHMKEHUU
Temmepatypsl o 2000°C 10 500°C.

) N300pa3uth (cmipaBa oT
JarpaMMbl c OJIMHAKOBBIM
MacITabom o TEeMIIepaType)
CXEMaTHYECKHUH BUJT KPHBBIX

OXJIAXKJACHHUS 3THUX CIUIaBOB (MacmiTad




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1ieHOYHBIE CPENCTBA

10 OCH BPEMEHH TMPOU3BOJICH).

e) Paccunrtare maccy xuakoi ¢asbl u
KOJIM4YecTBa BemiecTBa V B HEW, eciH
obmas Macca cucTeMbl 14 KT,
temneparypa 1400 ° C, a cymmapHoe
conepxxkanue VB cmecu a3z 70%.

6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTEPUH

OICHUBAHUA:

[IpomexyTouHass arTecTanuss IO AMCHUIUIMHE BKJIIOYAET TEOPETUYECKUE BOMPOCHI,
MO3BOJISIIOIINE OIIEHUTh YPOBEHb YCBOCHHUSI OOYJArOUIUMUCS 3HAHUM, U MPAKTUUECKUE 3aaHusl,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUI U BJIaJIEHUH, TPOBOIUTCS B JOpMeE:

-BBINOJTHEHHS ¥ 3aIUTHI JOMAIIHEH pacyeTHOH padoThl;

-3a4derTa.

[Tokazarenn W KpUTEPUW OLEHUBAHUS JIOMALIHETO PACYETHO-TPAUIECKOTO 3aJaHUs
«32aYTEHO», «He 32a4YTeHO».

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OLCHKY <«3a4YTE€HO0» CTYACHT IOJYy4ac€T, €CJIM MOXKCT IIO0Ka3aTb 3HaHUA Ha YPOBHE
BOCITPOMU3BCACHUSA U O0OBSACHCHHS I/IH(i)OpMaIlI/II/I, HHTCJUICKTYAJIbHBIC HABBIKKW PCIICHUA IMPOCTHIX
3ala4, MOKCT OaTb OLICHKY HpeﬂHO)KeHHOﬁ CUTyalllu.
— OLCHKY «HE€ 3a4YTEHO» CTYJACHT II0JIy4acT, €CJIM HC MOXCET IMOKAa3aTb 3HAHUSA Ha YPOBHC
BOCITPOU3BCACHUS U 00BSICHEHHS I/IHCI)OpMaI_[I/II/I, HE MOJKCT ITOKAa3aThb UWHTCJUVICKTYaJIbHBIC HABBIKU
PEIICHHUA ITPOCTHIX 3a/la4, 1aTh OLUCHKY HpGI[J'IO)KeHHOI\/'I CUTyalluH.




