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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHust quctuIuinibl «lIpukiiagHas TepMoIMHaMUKA U KHHETHKAY SBIISIOTCS:
NPUOOPETEHUE CTYICHTAMU 3HAHUNH M KOMIICTCHIHMA B 0OJacCTH TEPMOJAMHAMHYECKOTO H
KMHETUYECKOT0 aHAJIN3a METAJUTYPTUYECKUX CUCTEM U ITPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Huctummuaa [IpukianHas TepMoIMHAMUKA ¥ KHHETHKA BXOAHWT B 00S3aTENbYIO YacTh
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

JucuumnnuHa Oa3upyeTcss Ha AMCHMIUIMHAX, KOTOphIE M3ydald oOydaromipecs Ha
npenbiayimeM ypoBHe oOpa3oBaHus - OakamaBpuare. K TakuM TUCIUIUIMHAM OTHOCSTCS:
buznueckas XuMus.

3Hanus (YMEHUs, BJaJIeHUs), MOJTYYCHHbIE IPU U3yYEHUU JAHHON AUCLUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

Hogele nporiecchl B METAILTypruu

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka k caaue u ca4ya rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

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

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-1 CrnocobeH pemath MpOU3BOACTBEHHBIC W (WJIH) UCCIICA0OBATEILCKUE 3a]]a4i, HA OCHOBE
(byHIaMEHTAIbHBIX 3HAHUH B 00JIACTH METAJLTYPTUU

OIIK-1.1 Pemaer mpodeccuonanpubie 3aau B 0071aCTH METAITYPIUH U MPOIIECCOB
METaI000Pa0OTKH, MCIOJIB3Ys (hYHIAMEHTAIbHBIC 3HAHMS

OIlK-1.2 Bnageer crocobamu u mpueMaMu penieHUs UCCIEAOBATEebCKUX 3a/lad B
MPEeIMETHOM 00JIACTH METAJUTYPTHH M METAILIIO00pa0OTKH

OIIK-1.3 [Ipumensier QyHAaMEeHTaNbHBIE MEXKIUCHUILUTUHAPHBIE 3HAHUS IS
peleHus 3a1a49 B Ipo(eCcCHOHAILHON JIeITEILHOCTU




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO06mas TpyJA0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHMI] /2 aKaJl. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 32,9 akaj. 4acoB:
— ayIUTOpHAs — 32 aKaJl. 4acoB;
— BHeaynutopHas — 0,9 akan. yacoB

— caMocTosTenbHas padora — 39,1 aka. 4yacos;

dDopMa arrecraiuu - 3a4cT

AynutopHas s s
o |oHTaKTHAS pabota E 5 dopma TeKyIiero
=
I B akaj. yacax o Bun KOHTPOJIS
Paznen/ Tema 3 ( A acax) E 2 . p Kon
S & ©|CcaMOCTOSTENbHOM | ycrieBaeMOCTH U
JIACIUILIAHBI S [ . | KommeTeHIIN
@) 2 g paboThI MIPOMEKYTOYHOM
nal. | mpakr. | 3 &
Tex. Z'Q aTTeCTaluH
3aH. | 3aH. |Q &
1.
TToaroroBka k
MIPaKTHIECKOMY
3aHaTHIO Nel,
1.1 Teopus TrOpeHHS TOIUIMBA: [Ipakruueckoe
TepMOIUHAMHUKA, MEXaHH3M | BEITOHCHHE 3ausaTae Nel
KI/III)-ICTI/IKa ealcu’nﬂ TOPEHHUS Ta30B JIOMAIIHETO CTHBIH OIT _o,c OIK-1.1,
T€ MO,I[I/IHaI;V[I/IKa Mel:)xaHmM 1/; 4 421 1 6.1 PacteTHoro cz}[laqa ,Z[OMaH.II)He;“O OIIK-1.2,
p i 3a7laHusl, OIIK-1.3
KWHETHKAa pEakuud TOopeHHs ¢ paboTa ¢ pacueTHOro
aCTHEM TBEPJIOTO YIIIEPOa. 3a1aHus
i P yrHep 6ubnmuorpadpuuec
KUMH
MaTepHaJaMu
1.2 TepmonrHamuka
CaMoCTOATEIEHOE
BOCCTaHOBJIEHHS OKCHJIOB: 3VHCHIE TEMLL
TePMOJUHAMHUKA  BOCCTAaHOBIICHHUS yqa60Tac ’ OIIK-1.1,
OKCHIOB, MEXaHM3M U KHHETHKA 4 421 | 10 P VYerHbl onpoc OIIK-1.2,
oubnuorpagpuuec
BOCCTAHOBJICHHSI OKCHIOB Ta3aMH, UM OIIK-1.3
BOCCTaHOBJICHHE OKCHJIOB B
1 MaTepHaIaMu
MPUCYTCTBHH TBEPOTO yriepoa.
IToaroroBka k
1.3 TepMmonuHaMuKa M KHHETHKA
MPOIIECCOB C YYACTHEM PACIIIIaBOB: TPAKTHIHICCKOMY
T€I3) MO,Z[I/IHaMI/li: P ’ 3aHATHIO No2, [IpakTuaeckoe OIIK-1.1,
P 4 4 10 pabora c 3ausaTue No2, OIIK-1.2,
OKHCIIUTEIHHO-BOCCTAHOBHUTEILHEIX .
. oubnmorpaduyec | yCTHBIA Onpoc OIlK-1.3
peakuuii B paciiaBax, OKHCIICHHE M
JIEpO/Ia TIPH BEITIJIABKE CTAJIH.
yriiepoaa ip MaTepHaaaMu
IToaroroBka k
1.4 OcHoBel Teopuu (ha30BBIX
MPEBPaICHHIA: TEPMOIUHAMUKA MPAKTHACCKOMY
02 aIB)OBaHI/ISI : HOBIz)ﬁ (baser 3aHATHIO N3, [IpakTuueckoe OIIK-1.1,
06pa3OBaHMe TPexMe m,1x5 4 421 1 9,1 pabota c 3ausaTie Ne3, OIIK-1.2,
p . p P O6ubnmorpacduuec | ycTHBII onpoc OIIK-1.3
3apOJIbIIIeH, MEXaHU3M U KHHETHKA M
pocTa HOBOH (ha3bl U3 3apOJIIIICH.
MaTepHagaMu
HWroro no pazneny 16 16/61 | 39,1
Hroro 3a cemectp 16 16/611 | 35,2 3auér
Hroro no aucrumianne 16 16/61 | 39,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJIOTHH — 3TO LEIOCTHAs MOJENb 00pa3oBaTeIbHOIO Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJIEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBarenst M CTYAEHTAa), HMEIOIIas LEJIbI0 JOCTHKEHHE IUIaHUPYEMBIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYaJIbHBIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMuyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMU NpU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
ABJISIOTCA:

— ZieTallbHOE OIMCaHue 00pa30BaTENbHBIX LIETIeH;

— TIOJTalHOE ONUCcaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS 3aJaHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCIONb30BaHWE OOpPAaTHOM CBSI3M C MEJIbI0 KOPPEKTUPOBKU 00pa30BaTEIbHOTIO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIPOM3BOJUMOCTh 00Pa30BaTEILHOIO Ipollecca BHE 3aBUCUMOCTH OT MAacTepCTBa
IpenojaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCHIINN.

Peanuzanuss KOMIETEHTHOCTHOIO I0O/XO0J@ MPEIyCMAaTPpUBAaeT MCMOJIb30BaHUE B
yue0-HOM Ipoliecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEJIEHHs 3aHATHH B COYETAHUU C
BHE-ayIUTOPHON paboToii ¢ 11esbi0 GOPMHUPOBAHUS U Pa3BUTHSI TPOPECCHOHATHHBIX HABBIKOB.

TpaauuuonHele o0Opa3oBaTeNbHbIE TEXHOJIOIMU OPHEHTUPYIOTCS Ha OpraHu3aluio
00pa30BaTEILHOIO  IpoLEcca, IMPEANONAralollyl0 MPsAMYK  TPAHCIALMIO  3HAHUH  OT
npernojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Wudopmannonnas JeKnus — MOCIENOBATEIbHOE H3JIOKEHHE MaTrepuajia B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

ITpakTryeckas pabora — opranusanus yaeoOHoi paboThI ¢ peaibHbIMU MaTepUaTbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peasbHBIX OOBEKTOB.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Muxamuna, E.C. TepmoauHaMuka M KWHETHKAa METATyPrUYECKHX IPOLECCOB:
yuebnoe mocooue / E.C. Muxanuna, A.JI. Ilerenun. — Mocksa : MUCUC, 2011. — 56 c. —
ISBN 978-5-87623-461-2. — Tekcr : anexTpoHHbIH // JlaHp @ 21€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117017 (mara obOpamenus: 24.12.2019). —
Pexum noctymna: iss aBTOpH3. OJIb30BATENEH.

2. Hupenbman, H. M. TexHuueckas TepMoiuHaAMHKa : ydeOHOe mocobme / H. M.
[{upensman. — 2-e usn., gon. — Cankr-IlerepOypr : Jlans, 2018. — 352 c. — ISBN



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

978-5-8114-3063-5. — Tekcr : anekrpoHHbIii // JIaHb | 37€KTpOHHO-OMOIMOTEUHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/107965

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Hupenbman, H. M. Texnuyeckas TepMmoanHamuka : ydeOHoe mocobue / H. M.
Hupenbman. — 2-e¢ us3n., gon. — Cankr-Ilerepoypr : Jlans, 2018. — 352 ¢. — ISBN
978-5-8114-3063-5. — TekcT : anekrpoHHbli // JlaHb : 3JIeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/107965

2. TepmonuHaMuKka, KHMHETHKAa W pacueTbl MeTayuryprudeckux mpomecco / C. H.
[Tanepun, /. Y. Pepxonkos, I'. B. Cepos [u np.]. — Mocksa : MUCHC, 2010. — 235 ¢. — ISBN
978-5-87623-312-7. — TekcT : anekrpoHHbli // JlaHb : 3JIeKTpPOHHO-OMOIHOTEYHAST CHCTEMA. —
URL: https://e.lanbook.com/book/117022

3. Korenpaukos, I'. Y. TepmonuHamMuka ¥ KHHETHUKA METaUTyPrHYE€CKHX IPOIIECCOB:
(GU3U-KO-XMMUYECKHE pacyeTbl 10 TEPMOJMHAMHKE ¥ KWHETHKE IIOBEICHUS Ta30B U
HEMETAUTMYCCKUX BKJIFOUCHHH B cTanmy . yueOHoe nmocooue / I'. . Korenbuukos, A. B. T1aBios,
K. JI. KoceipeB. — Mocksa : MUCHUC, 2013. — 45 ¢. — ISBN 978-5-87623-577-0. — Tekcr :
anek-TpoHHblt /[ Jlamp  :  3JNeKTpOHHO-OMOimoreynas  cuctema. —  URL:
https://e.lanbook.com/book/116991

B) MeToaunyeckue ykasaHus:

1. CeeunuxoBa, H. 1O. [IpakTukym 1o TEXHMUYECKON TEPMOJUHAMUKE U TEINIOTEXHUKE !
npaktuky™m / H. FO. CBeunukosa, C. B. IOguna, A. B. T'opoxos ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3545.pdf&show=dcatalogues/1/1515
134/3545.pdf&view=true  (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekct
JJIEKTPOHHLIN. - CBeneHusa 1ocTynHbl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue 110 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Windows 7
Professional (nist J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

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

MS Office 2007 |\, 135 1 17.09.2007 GeccpoTHO
Professional
7Zip CBOOOJIHO  PACHIPOCTPAHIEMOE 0EeCCPOUYHO
FAR Manager CBOOOIHO  PacCIpOCTpaHSIEMOe 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika
DnekTpoHHas 0aza MepUoOAMYECKUX wu3maHui East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammmonansHas nH(}OpMAITMOHHO-aHATTUTHYECKAS URL:

cucreMa —  Poccuiickunt HHJEKC HAy4YHOTO h s . .
ttps://elibrary.ru/project _risc.as

nutupoBanus (PYHI) P y-ru/project_ P

[TouckoBast cucrema Axagemus Google (Google

Scholar) URL: https://scholar.google.ru/
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Nudopmanmonnas cucrema - EnmHOEe OKHO JocTyma K

nHGOPMAIMOHHBIM pecypcam

denepalibHOE TOCYAAPCTBEHHOE OI0HKETHOE YUPEKICHUE

«DenepanbHbIi HHCTHUTYT npomsiuienroi|URL: http://www1.fips.ru/

COOCTBCHHOCTHY
9 MaTtepHaJILHO-TEXHHYECKOE o0ecneyeHne JUCIHILIHHBI (MOYJIs)

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

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOYACT:

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

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

2. YyeOHbIe ayAUTOPUHU [UIS TPOBEIEHHS MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAllUH, TEKYIIEro KOHTPOJS M NMPOMEXYTOUHOM aTTecTaluu: J10CKa,
MYJIbTUMEAUMHBIA IIPOEKTOP, dKPAH.

3. Tlomemenust Ay caMOCTOSTENbHOH pabOThl OOYy4arOIIMXCs: IEPCOHATIbHbBIE
kommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JAOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHne miusi XpaHEHHS W NPOPUIAKTUYECKOTO OOCITYy)KHBaHUS Y4eOHOTO
000pyIOBaHUS: CTEIUIAXKHU JUI XpaHEHUs1 y4eOHO-HATJISIHBIX TOCOOUH U yueOHO-MEeTOAMYECKON
JOKYMEHTAIIUU



[Tpunoxenue 1
6 YueOHO-MeTOqHYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

B kayecTBe OCHOBHBIX CPEICTB TEKYIIETO KOHTPOJI MCIOJNb3YyeTcs TeCTHpoBaHue. B
Ka4yeCTBE JOMOJHUTEIBHONH (OPMBI TEKYHIETO KOHTPOJIS IMpeJIaraloTcs ayJuTOpHBIE |
BHEAYJAUTOPHBIC MUCbMEHHBIE 3aJaHHs (CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE paboThl). J{i1st oleHKn
CaMOCTOATENIFHON Pa0OTHI MPEJIaraeTcsi UCIOJIb30BaTh y4eOHO-METOIMUECKOe o0ecIicueHHe B
AIIEKTPOHHOM M OyMa)KHOM BHJIE.

Temartnka 3amaHuWii A1 CaMOCTOSITENBHOW PAaOOTBI COOTBETCTBYET COAEPIKAHHIO
pa3zenoB NUCHUILIMHBI U OTHOCAIIMXCS K HUM TeM. OCBOGHHE MaTepuana KOHTPOIUPYETCS B
npolecce NPOBEJCHUS JICKIHMOHHBIX M MNPAaKTUUECKUX 3aHATHH. KOHTpOJIBHBIE BOMPOCH H
3aaHus 7Sl TIPOBENICHHSI TEKYIIETO KOHTPOJISl BEIOUPAIOTCS UCXOMAS U3 COJCPIKAHUS Pa3/ieoB U
OTHOCSIIMXCS K HUM TeM. BpIloiHeHWe noMamrHero 3aJaHusi oOecredrBaeT HENpephIBHBIHN
KOHTPOJIb 3a IIPOLIECCOM YCBOEHHs y4eOHOro MaTepHana KakJoro oOydarolerocs,
CBOEBPEMEHHOE BBISBIICHUE U YCTPAHEHHE OTCTaBAaHUU M OIIHOOK.

ATTecTanus 1o UToraM OCBOSHHS TUCIMILIHHEL: 3a4€eT .

IIpakTuyeckoe 3ansaTus Nel:
TepMonnHaMHUUYECKUI aHAIU3 ITpoOLIecca TOPEHUS TOILIIUBA.

IpakTnyeckoe 3ansiTust No2:

KuHeTnka nponeccoB ¢ y4acTueM pacIulaBoB
IIpakTnyeckoe 3ansitue Ne3

Amnanu3 (a3oBoii AUarpaMmbl IByXKOMIIOHEHTHBIX CHCTEM.
3. Ilpumep 1o0MalIHEro pacyeTHO-TPA(PUIECKOro 3aaHUsA

DopMmy/IMPOBKA 3a1aHUA
PaccunrtaTh ropeHre TBEpA0ro TOIUINBA C JIEMEHTHBIM aHATM30M Ha CYXyI0 Maccy:
1) Onpenenuts HEOOXOIUMBIN 00BbEM KUCIIOPOJIa Ha TOPEHUE TBEPJIOTO TOILINBA;
2) OnpenenuTth cOCTaB U 00bEM MPOAYKTOB TOPEHUS TBEPAOTO TOIINBA;
3) OnpenenuTh KaTOPUMETPUUECKYIO TEMIIEpaTypy TOpEHHs TBEPIOTO TOIIIIUBA.

Ilepeuens 6onpocos 0nsa npogedenus mexKyuyeco KOHmMpOoJAa u
RPOMENCYMOYHOU ammecmayuu 6 hopme 3auema

Pasnen 1. Teopus ropenus Tormvsa:
1. Posib mpoLieCCOB TOPEHHMS B MPOLECCAX MPOU3BOACTBA YEPHBIX U I[BETHBIX METAJIOB.
2. TepmoiHaMUKa KaK Hay4yHasi OCHOBA aHAJIN3a PAaBHOBECHOT'O COCTOSIHUS IIPOLIECCOB
TOPEHUA.
3. KoHncranTa paBHOBeCHS peakiinii TOPEHUs Ta3000pa3HOT0, JKUIKOTO U TBEPAOTO TOTUIHBA.
4. TepmoamHaMUKa peakIiuii TOPEHUS Ta30B (MOHOOKCH/IA yTIIepoa, BOJIOPOIA).
4. TepMoarHaAMUKa peakIMU BOASIHOTO ra3a.
5. Tepmonunamuka peakuuu bemna-bynyapa.
Paznen 2. TepMoamHaMuKa BOCCTAHOBIIEHUS OKCHJIOB:
1. O61re 3aKOHOMEPHOCTH OKUCJIEHHSI METANIOB M BOCCTAHOBIIEHUSI OKCHJIOB.
2. YpyrocTts AUCCOLMAIIMU OKCUIOB.
2. KocBeHHOE BOCCTAHOBJIEHUE OKCUIOB KEIE3a.
3. IIpsimoe BOCCTaHOBJIEHHE OKCUIOB XKEJE3a.



4. BoccTaHOBIIEHHE OKCHJIOB U3 PacTBOpa.
5. BoccTaHOBIIEHME OKCHJIOB C MIEPEXOIOM METAIIJIa B pacTBOP.
Pa3znen 3. TepmonnHaMuKa 1 KMHETUKA ITPOLIECCOB C YYACTUEM PaACILIABOB!
1. O61re 3aKOHOMEPHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB C YUaCTHEM
MeTaJlja U IulaKa.
2. OkucneHue-BoccTaHOBIIEHHE MapraHiia U (pochopa npu BHIIUIABKE CTAIH.
3. PaBHOBecHe peakluii OKUCIIEHUS YIJIepo/ia IIPU BBIILIABKE CTAJIH.
4. TepmoauHaMuKa mpolecca rydoKkoro o0e3yriepoKuBaHusl MeTallia Py BhIILJIaBKE
CTaJIN.
5. Kuneruka o0e3yriepoxuBaHusi MeTajlia IPH BBIILJIABKE CTAJIH.
Paznen 4. OcHoBBI Teopru (Pa30BBIX MPEBPAIICHUT:
1. TepmoarHamMuka 00pa3oBaHUs HOBOH (ha3bl.
2.Kunernka o0pa3oBaHuUs [IEHTPOB HOBOU (ha3bl.
3. MexaHu3M B KHHETUKA POCTa TPEXMEPHBIX 3apOJIbIIICH HOBOU (Da3bl.
4.OCHOBBI COBPEMEHHON TEOPUH KPUCTAIUIN3ALNNA METAIIIMYECKUX PACIIIIaBOB.
5. lnarpaMmbl COCTOSIHUS IByXKOMIIOHEHTHBIX CHCTEM.



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUSs
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeICcTBa

OIIK-1 CnocoGeH pemiath IpoU3BOACTBEHHBIE U (WIIH) UCCIIEI0BATENIbCKIE 3a/1a4H, HA OCHOBE
($yHIaMEeHTaIbHBIX 3HAHUH B 00J1aCTH METAJLTYPTrUU

OIIK-1.1

Pemraer npodeccronanbHbie 3a1auu B
00JIaCTH METAJUTypIHH W TIPOLIECCOB
MEeTaLI000pabOTKH, HCITONB3Ys
¢byHIaMeHTalbHbIC 3HAHUS

Ipumepnsiii nepeyervb meopemuieckux
80NpOCoO8 071 3auema:

1. Posib mpolieccoB ropeHus B
rpoiieccax MPOU3BOJICTBA YEPHBIX U
I[BETHBIX METAJUIOB.

2. TepMoarHAMHKA KaK HAydHAs
OCHOBA aHaJlM3a PaBHOBECHOT'O
COCTOSIHMSI TIPOIIECCOB TOPEHUSI.

3. KoncraHnta paBHOBeCHS peakiui
TOpEHUs ra3000pa3HOro0, KUJIKOTO U
TBEP/OT0 TOILIMBA.

4. TepMoaMHAMUKA peaKLUi TOPEHUS
ra3oB (MOHOOKCHJA YTiepo/a,
BOJIOPO/IA).

4. TepMoAMHAMHKA PEAKIIUU BOASIHOTO
rasa.

5. TepMouHaAMUKA peakIuu
benna-bynyapa.

1. O61mure 3aKOHOMEPHOCTH OKUCIICHUS
METaJUIOB U BOCCTAHOBJIEHUS OKCHUJIOB.
2. YOpyrocTts AUCCOIMAIIMHA OKCUIOB.
2. KocBeHHOE BOCCTAHOBJICHHE
OKCH/JIOB Kelie3a.

3. [IpsiMoe BOCCTaHOBJICHHE OKCHJIOB
xKenesa.

4. BoccTaHOBIIEHHE OKCHUJIOB U3
pacTBopa.

5. BoccTaHOBIIEHUE OKCUAOB C
NepexXo0OM MeTalljia B pacTBOpP.

1. O61mre 3aKOHOMEPHOCTH
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB C YYaCTHEM MeTalia U
UIaKa.

2. OKHCIEeHNEe-BOCCTAaHOBJIEHUE
Maprania u gochopa mpu BhITIIABKE
CTaJIH.

3. PaBHOBecHe peakiuii OKUCICHUS
yriepo/ia Py BBITUIABKE CTAJIH.

4. TepMoaMHAMHUKA TpoIIECCa
IYOOKOTO 00€3yTIepOKUBAHUS
MeTaJljia P BBITJIABKE CTaJIH.

5. Kuneruka o6e3yrinepoxxuBaHus




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeacTBa

METalljla IIPU BBIIIJIIABKE CTaJIH.

OIIK-1.2

Brageer cmocobamu ©  mpueMamu
peliCHud HUCCICAOBATCIILCKUX 3a/la4 B
peAMETHON 00JaCTH METAUTypruu |
METAIII000padOTKH

Pemuth npaktuyeckoe 3aaHue:
Paccunrarh ropeHue TBEpAOro TOIUIHBA
C DJIEMEHTHBIM aHAJIM30M Ha CyXYIO
Maccy:

1) Onpenenuth HEOOXOIUMBII 00BEM
KHCIIOPO/Ia Ha TOPEHUE TBEPJIOTO
TOILIINBA;

2) OnpenenuTb cocTaB U 00beM
IPOAYKTOB TOPEHUSI TBEPAOTO
TOTLIINBA;

3) Onpenenuth KaTOPUMETPUUECKYIO
TEMIIEPATypy TOPEHUS TBEPIOTO
TOILIINBA.

OIIK-1.3

[Tpumensier ¢byH1aMeHTalIbHbBIE
MEXIUCIUIUIMHAPHBIC  3HAHWUS IS
pelieHus 3a1a4 B npodeccruoHalbHON
NEeSATEeTbHOCTH

[Tpumep MpakKTHYECKOTO 3aaHUS:

2. Ananu3 (a30Boil quarpaMmsl
JIByXKOMITOHCHTHBIX CUCTEM.
BeruepTuTh AMarpaMMmy  COCTOSTHUS
cucteMbl Zr - V B KOOpauHATax
TeMriepaTypa-coctaB ( B MacCOBBIX
nporeHrax). JluarpamMmma mpuBencHa
(puc.).

a) Ykazarb, €CTb JIM B CHCTEME
XUMHYCCKHE COCIMHEHUS, WX YHCIIO,
XapakTep TUIaBICHUS, XUMHYECKHMA
COCTaB U IpocTeine GopMyIib.

6) OTmeTuTh JUHUH JUKBHUIYCA,
coJumyca. OnpenenuThb TIOJIst
ycTouuBOCTH (a3.

B) YKa3arb, €CTh JIU B CUCTEME JINHUU
0e3BapHAHTHBIX PaBHOBECUH, U KAKUM

TeMIlepaTypam OHH OTBEYAIOT.
Onpenenutb COCTaBbl PABHOBECHBIX
¢ba3 u HaIlACaTh yYpaBHEHUSA
MIpEBpAIICHU,  IPOTEKAIIUX IIPHU
OTBOJE TeIUla IIpU  KaKIOH U3
YKa3aHHBIX Ha JyarpaMme
TeMIIepaTypax, OTBEYAIOLIUX

Oe3BapHAHTHBIM PAaBHOBECHSIM.

r) Ilpocnenuts 3a H3MEHEHHEM
(hazoBoro COCTOSTHHS CIUTaBOB,
conepxamux S5 u 40% BemiecTa

V'  COOTBETCTBEHHO MPH MOHWKESHUT
TEMIEPATYPHI OT 2000°C mo 500°C.

) N3o0pa3uth (cripaBa oT
JarpamMmbl c OJINHAKOBBIM
MacmTabom o TEeMITepaType)
CXeMaTU4YeCKUi BUJ KPHUBBIX

OXJIQXKJACHHUS TUX CIUIaBOB (MacmiTab




CTpyKTypHBII
3IEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeacTBa

110 OCH BPEMEHH TPOU3BOJICH).

e) Paccunrate mMaccy xuakoit ¢asel u
KOJIMYecTBa BemecTBa V B HEW, eciiu
oOmas mMacca cucteMbl 14 K,
temneparypa 1400 °C, a CYMMapHOE€
conepxxanue V B cmecu (a3 70%.

0) Ilopsiiok mpoBegeHUS IPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEN U KPUTEPHH

OICHUBaAHUA:

HpOMe)KYTO‘-IHaSI arrecraluda 110 AJUCHUIINIMHE BKIIFOYACT TeOpeTI/I‘-ICCKI/IC BOHpOCBI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUS O0YYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOIUTCS B (hopMme:

-BbINOJIHEHHSI U 3ALIUTHI IOMAIIIHEeH pacyeTHOH padoThi;

-3a4eTa.

Ilokazarenu wu KpUTCpHUHU OLCHHBAHHA JOMAIIHETO pacquHo-rpa(quecxoro 3aJaHusg
«GaAYTCHO», «HE 3AYTCHO».

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4€Ta:

— OIEHKY «3a4YTeHO0» CTYACHT IOJIy4aeT, €ClIM MOXET IO0Ka3aTh 3HaHUS Ha YPOBHE
BOCTIPOM3BEICHUS U O0BACHEHUSI HHPOPMAINK, UHTEIJICKTyaJ IbHble HABBIKU PEIICHUS MTPOCTHIX
3a/1a4, MOXKET JaTh OILICHKY MPEJIO)KEHHON CUTYAIlNH.
— OLIGHKY «He 3a4TeHO0» CTYACHT MOJIy4yaeT, €Clli HEe MOXKEeT MOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS U OOBSICHEHUS MH(GOPMAIIUH, HE MOKET IT0Ka3aTh HHTEIUICKTYAIbHBIC HABBIKU
pElIeHUs TPOCThIX 33/1a4, AaTh OLEHKY MPEIJIOKEHHON CUTYallUH.




