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XHMHYECKHX TEXHOJIOTUH
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kageapsl MeTaTypriu U XUHMHYECKUX TEXHOJIOTHH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTammyprud U1 XUMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HensiMu ocBoeHUst AUCHUTUINHBL «l[puKIagHas TepMOIUHAMUKA U KHHETUKA SBIISIOTCS:
npuoOpeTeHNEe CTyJAEeHTaMU 3HAaHUH M KOMIIETECHIMH B 00JIaCTH TEPMOJWHAMHUYECKOTO H
KHMHETHUYECKOT0 aHaIM3a METATyPrUUeCKUX CUCTEM U TIPOLIECCOB.

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

Juctumivna Ilpuknagnas TepMoAMHAMUKA U KMHETHKA BXOAWUT B 00S3aTEbyI0 4acTb
y4eOHOro I1aHa 00pa3oBaTeIbHON IPOTrPaMMBbI.

JIns  w3ydeHWs ~ TUCHUIUIMHBI ~ HEoOXOoxuMbl  3HaHUS  (YMEHUs,  BIAJICHHSA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

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

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH MU3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEOOXOMMBI [T U3YUSHHS TUCIUTUINH/TIPAKTHK:

[ToaroroBka K mpoueaype 3aluThl U 3alIUTa BBITYCKHON KBaTH()UKAMOHHON pabOThI

IToaroroska K caade u cjada rocy1apCTBEHHOTO 9K3aMEHA

CoBpeMeHHBI HHXHHUPUHT METAJLTyPTrHYECKOTr0 MPOU3BOACTBA

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHus aucuuiuiiHbl (Monyins) «llpuknagHas TepMoauHaMHUKa U
KHHETHKa» 00y4aroluics 10JKEeH 00J1a/1aTh CIEYOIMMU KOMITETeHIIUAMMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-1 CnocobeHn pemiats IpOU3BOACTBEHHbIE U (MJIM) HUCCIEAOBATEIbCKUE 3a]]a4l, HA OCHOBE
GyHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIlK-1.1 Pemaer npodeccronansubie 3aaun B 00J1aCTH METAJUTYPTHH U TIPOILIECCOB
METaII000pab0TKH, UCTIOJIB3Ysl D YHIAMEHTATbHbIC 3HAHUS

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMu pelIeHHs UCCIIEOBAaTEeNIbCKUX 33/ad B
MPEeIMETHOM 00JIACTH METAJTYPIUU M METAJNIOO0Pa0OTKH

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHbIE MEXKIAUCUMIUIMHAPHBIE 3HAHUS IS
peleHust 3aa4 B Npo(ecCHOHAIBHOM 1€ TEIbHOCTH




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

HHUCJIC:

— KOHTaKTHas pabora — 32,9 akaj. 4acoB:
— ayauTopHas — 32 aKaJl. 4acoB;
— paeayautopHas — 0,9 akan. yacos

— camocrosTenpHas padora — 39,1 akaz. 4acos;

dopma arTecTaluy - 3a4eT

AynutopHast s
o | KoHTaKTHAS pabora E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasen/ Tema 3 (v axaz wacax) 5 5 CaMOCTOSITEIbHOM ¥ Kon
S 3 YCIIEBaEMOCTH U
JACIHTLIAHBI 3 = . | KoMIeTeHIUN
@) Q & paboThI IIPOMEKYTOYHOH
na6. | npakr. | £ &
Tlex. . 128 aTTeCcTaluu
3ad. | 3aH. |Q 9
1.
TToaroroBka k
MIPAKTHIECKOMY
11 T . 3aHaTHIO Nel, IIpakTnueckoe
' COPHA  TOPCHW  TOILTHBA. BBITIOJIHEHHE 3ansTHe Nel,
TepMOJUHAMUKA, MEXaHH3M | N
KI/III){eTgKa eaKH’I/IH TOpEHHUS Tra30B AOMATIIHETO YCTHBIH OTIpOC, OIIK-1.1,
P P i 4 4/241 | 6,1 pacyeTHOTro craua OIIK-1.2,
TEPMOJMHAMUKA,  MEXaHU3M H B IOMALLIHETo OIK-1.3
KAHETHKAa pEaKuuid TOpeHHus ¢ pa60Tac’ paCHeTHOTO
y4acTHEM TBEPJOro yriepoja. GuGHOrpadHce B—
KAMH
MaTepHaIaMu
1.2 TepmonnHamuka
CaMoCTOATEIEHOE
BOCCTaHOBJIEHHS OKCHJIOB: BVHCHIE TEML
TepPMOJUHAMHMKA  BOCCTAHOBJICHHS yqa60Tac ? OIIK-1.1,
OKCHJIIOB, MEXaHHW3M M KHHETHKA 4 421 | 10 6H6§H0r adpiracc YCTHBIN onpoc OIIK-1.2,
BOCCTAHOBJICHUSI OKCHUJIOB Ta3aMH, Kmﬁ " OIlK-1.3
BOCCTaHOBJIEHHE OKCHJIOB Bl 4 MATePHATAMI
MPUCYTCTBUU TBEPAOro yriepoja. p
TToaroroBka k
1.3 TepmoanHamMHMKa M KHHETHKA
MIPOLIECCOB € YYACTHEM PACIIIABOB: TPAKTHACCKOMY
Ts MO HHaMHi:; p ’ 3aHATHIO Ne2, IIpaxTuueckoe OIIK-1.1,
PMOZL 4 4 10 pabota ¢ 3aHaTHe Ne2, OIIK-1.2,
OKHCIIUTEIHHO-BOCCTAHOBHUTEIBHEIX N
. O6ubnuorpacduyec | ycTHBIN orpoc OIlK-1.3
peakuuii B paciuiaBax, OKHCIICHHE B
yriepo/ia Mpy BbIMJIABKE CTalTH. MaTepuanamu
ITogroroBka k
1.4 OcHoBel Teopuu (ha30BBIX
MpeBpaIICHUIT: TEPMOIMHAMUKA TPAKTHIHICCKOMY
og A30BAHMSL ’ HOBOI dbass: 3aHATHIO N3, IIpakTuueckoe OIIK-1.1,
06paBOBaHI/Ie ThexMe HHX’ 4 4,21 | 9,1 pabota c 3aasaTie Ne3, OIIK-1.2,
p N p p O6ubnuorpacduyec | ycTHBIN orpoc OIIK-1.3
3apOJIbIIIeH, MEXaHU3M U KHMHETHKA M
pocTa HOBOI1 (a3l U3 3apobIIIeii. MaTCpHATAME
Uroro no pazaeny 16 16/6,411]1 39,1




Hroro 3a cemectp

16

16/6,411

35,2

3a4éT

Hroro no JUCHUIIINHE

16

16/6,4
)44

39,1

3a4cT




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;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENIbHOTO MPOIEcca BHE 3aBUCMMOCTH OT MAacTepCTBa
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, HKCIEpUMEHTalbHAs padoTa 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 — Pexxum aocTyma: i aBTOPH3.
MIOJIB30BaTENEH.

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. Hupenasman, H. M. TexHuueckas TepMoaMHamuKa . ydeOHoe mocobue / H. M.
[upensman. — 2-e u3gd., pon. — Cankr-IlerepOypr : Jlawp, 2018. — 352 ¢. — ISBN
978-5-8114-3063-5. — TekcT : anekrpoHublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/107965

2. TepmomuHaMuKa, KMHETHKAa W pacueThl MeTauryprudeckux mpomecco / C. H.
[ManepuH, /1. U. Peoxonkos, I'. B. Cepos [u ap.]. — Mocksa : MUCHUC, 2010. — 235 c¢. — ISBN
978-5-87623-312-7. — TekcT : snekTpoHublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/117022

3. Korenpuukos, I'. M. Tepmoaunamuka ¥ KWHETHMKAa METaJUIyprU4e€CKHX IMPOILIECCOB:
(GU3H-KO-XMMUYECKHUE pacueThl IO TEPMOJMHAMUKE ¥ KHUHETUKE TIOBEJICHUS Ta30B U
HEMETA/UTHYECKUX BKIFOUEHHH B cTaiy : yueonoe nmocodue / I'. 1. KotenpHukos, A. B. T1aBos,
K. JI. KoceipeB. — Mocksa : MUCHUC, 2013. — 45 ¢. — ISBN 978-5-87623-577-0. — Texcr :
3JICKTPOHHBIN Il Jlaus : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/116991

B) MeToauyeckue ykazaHusi:

1. CeeunukoBa, H. IO. [IpakTukyMm 1Mo TEXHHMUYECKON TEPMOJUHAMHKE U TETUIOTEXHUKE !
npaktiukyMm / H. 0. CBeunukosa, C. B. IOguna, A. B. T'opoxos ; MI'TY. - MarHuroropck :
MI'TY, 2018. - 1 osnektpon. 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. - MakpooObekT. - TeKCT : 3JIeKTpOHHBIH. - CBeJACHHS JOCTYITHBI

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecrieueHue

Haunmenosanue [10 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 (st J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 1, 135 1 17.09.2007 GecepoumHo
Professional
7Zip CBOOOJHO  pacIpoCTpaHsIeMOe OCCCPOUHO
FAR Manager CBOOOJIHO  PACIPOCTPAHIEMOE 0EeCCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanwue kypca Cchblika

DOnekTpoHHas 0a3a TEpUOAMYECKUX w3AaHuii East
View Information Services, OO0 «MBUC»
HanmonannHas nH(}OpMAITMOHHO-aHATTUTHYECKAS
cucrema —  Pocculickuii  MHIAEKC  HAy4YHOTO
nutupoBanus (PHI)
[TouckoBast cucrema Axagemus Google (Google
Scholar)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/
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Nudopmanuonnas cucrema - ExmHOe OKHO JocTyma K

HHGOOPMAIMOHHBIM PECypcaM

denepanbHOE TOCYIAPCTBEHHOE OIOHDKETHOE YUPEKICHUE

«DenepanbHblit UHCTHUTYT npomeinennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

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

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG OGGCHC‘ICHI/IG JUCHUITIIIMHBI BKIIFOYACT:

1. VYueGHble aynuTOpuu Ui TPOBENEHUS 3aHATUN JIEKIUOHHOTO THMA: JIOCKa,
MYJIbTUMEANMHBIE CPEICTBA XPAaHEHHUS, TIepEadu U MpeICTaBICHI HHPOPMAILIUU

2. YueOHbIE ayIUTOPUHU MJsl TPOBEACHUS MPAKTHUECKUX 3aHSATUHM, TIPYNIOBBIX U
WHJVBHYAJIbHBIX KOHCYJIBTALMM, TEKYILEr0 KOHTPOJIS U IIPOMEKYTOUHOM aTTECTAllUU: TOCKA,
MYJIBTUMEAUMHBIN TPOEKTOP, IKPaH.

3. TlomemeHust ayii CcaMOCTOSITENBHON pabOTBl OOYYAIOMIMXCS: TEPCOHATIBHBIE
kommbioTepsl ¢ makerom MS Office, BbixogoM B MHTEpHET M ¢ JAOCTYIIOM B 3JCKTPOHHYIO
nH(pOPMaAIMOHHO-00PA30BATENBHYIO CPEY YHUBEPCHUTETA.

4. TlomemeHue [Isi XpaHEHUsS U MNPOPHUIAKTUYECKOTO OOCTY)KMBaHUSA Yy4eOHOrO
000pyI0OBaHUS: CTEIIAXKH I XPAHEHUS y4eOHO-HATJISHBIX TOCOOUN U Y4€OHO-METOIUYECKON
JIOKYMEHTaIu!



[Tpunoxenue 1

6 YueOHO-MeTOoAHYeCKOe o0eceyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

B kauecTBe OCHOBHBIX CpPEACTB TEKYILIETO KOHTPOJIS HMCHOJB3YeTCs TeCTHpoBaHHe. B
Ka4yecTBE JIOMOJHUTEIBHOH (OPMBI TEKYIEro KOHTPOJS MpeQIaraloTcs ayIuTOpHBIE U
BHEAYIUTOPHBIC MUCbMEHHBIC 33/1aHHS (CAMOCTOSITEIbHBIEC U KOHTPOJIbHBIE paboTh). Jlist oneHKH
CaMOCTOSITENIbHOW paboTHI MpearaeTcsi UCIoIb30BaTh y4eOHO-METOAMUECKOE 0OecrieueHue B
JJIEKTPOHHOM M OYMa)KHOM BH/IE.

Tematuka 3agaHwii OIS CaMOCTOSITENILHOW pa0OThI COOTBETCTBYET COJIEPKAHUIO
pa3lesioB AUCHMIUIMHBI U OTHOCSIIMXCS K HUM TeM. OCBOCHHME MaTepHaia KOHTPOJIHPYETCS B
nmponecce IMpoBCACHHUA JICKIMOHHBIX W IMMPAKTUYCCKUX 3aHATHMA. KOHTpOJ'IbHBIe BOIIPOCBI U
3aJaHus TS IPOBEICHHS TEKYLIET0 KOHTPOJIS BEIOMPAIOTCS UCXO/s U3 COJCPIKAHHS Pa3/IeioB U
OTHOCAIIUXCA K HHM TEM. Bremonaenue JOMAIIHETO 3aJdaHuA 06€CH€qHBaeT HerepI)IBHI)If/'I
KOHTPOJIb 3a TIPOLIECCOM YCBOGHHsS y4eOHOro MaTepuaia Kakaoro oOydaromierocs,
CBOCBPCMCHHOC BLIABJIICHHUEC U YCTPAHCHUC OTCTaBaHUH U OLIHOOK.

ATTecTanys 1o UToraM OCBOCHHUS IUCIUIUINHBL: 3a4eT.

IpakTnyeckoe 3ansitust Nel:
TepMOaMHAMUYECKHI aHAIU3 MPOLIEcca TOPEHUSI TOILIMBA.

IIpakTHyeckoe 3anaTHA No2:

KunHeTnka nponeccos ¢ ydacTHeM pacIuiaBoB
IIpakTHyeckoe 3anaTHE N3

AHanu3 ($azoBoil 1uarpaMMbl JBYXKOMIIOHEHTHBIX CUCTEM.
3. IIpuMmep AoMalIHEro pacyeTHO-rpaduyecKoro 3ajaHus

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

Ilepeuens 6onpocoe 0na npoeedenus mexkyuiezo KOHmMpPons u
NPOMEXNHCYMOUHOU ammecmayuu 6 hopme 3auema

Paznen 1. Teopus ropenus TominBa:
1. Ponb mpolieccoB ropeHust B mporeccax Mpou3BOJICTBA YEPHBIX U IIBETHBIX METAJIIIOB.
2. TepmonHaMHUKa KaKk Hay4YHasi OCHOBA aHAJIN3a PAaBHOBECHOTO COCTOSIHHS IIPOIIECCOB
TOpPEHUS.
3. KoHcTranTa paBHOBECHS PEaKIIUii TOPEHUS ra3000pa3HOT0, )KUIKOTO U TBEPIOTO TOTLIINBA.
4. TepMoanHaMuKa peakiuil TOpeHUs Ta30B (MOHOOKCH/IA YTiepoa, BOJIOPOIA).
4. TepMoarHaAMUKa peaKIIMU BOJSIHOTO rasa.
5. Tepmonnnamuka peakuuu bemna-byayapa.

Paznen 2. TepmoauHamMuKa BOCCTAHOBJICHUSI OKCUIOB:
1. O01mure 3aKOHOMEPHOCTH OKUCJICHHSI METAJNIOB M BOCCTAHOBIICHUSI OKCUJIOB.
2. YOpyrocTts IUCCOLMAIMNA OKCUIOB.



2. KocBeHHOE BOCCTAHOBIIEHHE OKCHJIOB JKENE3a.
3. IIpsimoe BOCCTaHOBJIEHHE OKCUIOB XKENe3a.
4. BoccTaHOoBIIEHHE OKCHJIOB U3 pacTBOPA.
5. BoccTaHOBIIEHME OKCHJIOB C MEPEXOIOM METAILIA B PaCTBOP.
Paznen 3. TepmoanHaMuka 1 KUHETUKA POLIECCOB C YYaCTUEM PACIlIaBOB:
1. O61re 3aKOHOMEPHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB C YUaCTHEM
MeTajula 1 [IUIaKa.
2. OxucreHue-BOCCTaHOBIICHHE Mapranna 1 Gpocdopa mpu BHIIIIABKE CTAJH.
3. PaBHOBecHe peakluii OKMCICHUS yIiIepoAa IPU BbIIJIABKE CTANH.
4. TepMoauHaMUKa Mpoliecca rIIy0oKoro 00e3yriaepoKkuBaHus MeTalljla PH BhIIIaBKE
CTaJu.
5. Kunernka o0e3yriepoXiBaHus METaJIa IPU BBHITUIABKE CTAJIH.
Paznen 4. OcHoBBI Teopun (ha30BbIX MPEBPAICHUI:
1. TepmoauHamMuka o0pa3oBaHUs HOBOM (hazbl.
2.Kunetnka o6pa3oBaHus IIGHTPOB HOBOH (ha3bl.
3. MexaHu3M U KHHETHKA POCTa TPEXMEPHBIX 3apOIbIlIeld HOBOH (asbl.
4.0OcHOBBI COBPEMEHHOH TEOPUHN KPUCTAIUIM3ALUN METANINYECKUX PacIlJIaBOB.
5. JluarpaMMbl COCTOSTHUS IByXKOMITOHEHTHBIX 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

OIIK-1 Cniocob6en pemiath NpOU3BOJICTBEHHbBIE U (MJIM) UCCIIEI0BATENBCKUE 3a]Ja4H, HA OCHOBE
¢dbyHIaMeHTaJIbHBIX 3HAHUH B 00JIACTH METaJUTypruu

OIlIK-1.1

Pemaer mpodeccrnonanbHble 3a1a4u B
00JIaCTH METa/UTyprud W TPOIECCOB
METaJuI000paboTKH, UCTIONb3Ys
byHIaMeHTaIbHBIC 3HAHUS

Ipumepnwiii nepeyenv meopemudeckux
80NpoCo8 015 3auema:

1. Posib mporieccoB ropeHusi B
mpoleccax MpOU3BOJICTBA YEPHBIX U
I[BETHBIX 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. TepMoaMHAMUKA 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. BoccraHoBiieHUE OKCHIOB C
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
JIEMEHT

KOMIICTCHIIUHN

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1ieHOYHBIE CPENCTBA

MCTaJuIa IIPH BBIIIABKC CTAJIH.

OIIK-1.2

Bnageer cmocobamu M npuemamu
pEIIeHHs UCCIICAOBATEILCKUX 337ad B
MPEIMETHOM 00JAaCTH METAJUTYpTHH H
MEeTaI000padoTKH

Pemnts npakruyeckoe 3aiaHue:
PaccuuTath ropeHue TBepI0ro TOIUIHBA
C DJIEMEHTHBIM aHAJIM30M Ha CYXYIO
maccy:

1) Onpenenuth HEOOXOIUMBIH 00BbEM
KHCJIOpO/ia Ha TOPSHUE TBEPIOTO
TOTLIINBA;

2) OnpenenuTh coCTaB U 00beM
MIPOYKTOB TOPEHUS TBEPIOTO
TOILJINBA,

3) OnpenenuTh KaJopUMETPUUIECKYIO
TEMIIepaTypy FrOPEHHS TBEPIOTO
TOTLINBA.

OIIK-1.3

[Ipumensier (GyH1aMeHTaJIbHbIE
MEXIUCUUIUIMHAPHBIE  3HAaHUA UL
pelieHus 3a1ad B IpoQecCHOHaIbHOM
JESATEIBHOCTH

[IpuMep npakTUYECKOTO 3a1aHHUS:

2. AHanmu3 Ga30Bol THarpaMMel
JIByXKOMITOHEHTHBIX CHCTEM.
BbrueptuTh amarpaMmy  COCTOSTHUS
cuctembl Zr - V B KoOpAMHAaTax
Temreparypa-coctaB ( B MacCOBBIX
nporeHrax). JlmarpamMmma TnpuBeneHa
(puc.).

a) VYkaszarh, €CTb JM B CHCTEME
XUMHUYECKHE COEIMHEHUS, UX YHCIIO,
XapakTep TUIABJICHUS, XUMHYECKHH
COCTaB U mpocTelime GopMyIbl.

06) OtmeTuTh JMHUM JUKBHIYCA,
coimyca. Onpenenutsb HoJIst
YCTONYMBOCTH (a3.

B) YKa3aTb, €CTh JIU B CUCTEME JIMHUU
0e3BapUaHTHBIX PaBHOBECHH, U KaKUM

TeMIeparypam OHHU OTBEYAIOT.
Onpenenuts COCTaBbl PaBHOBECHBIX
¢ba3 u Hamucarb ypaBHEHUs
MPEBPALIEHUM,  MPOTEKAIOIIUX IPH
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 TEMIIepaType)
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
obmiag Macca cuUCTeMBl 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
BOCITPOM3BCACHUSA U 00BACHCHHS I/IH(bOpMaIII/II/I, HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA IMPOCTHIX
3ala4, MOKCT OaTb OLICHKY HpeﬂHO)KeHHOﬁ CUTyalllu.
— OHOCHKY «HE€ 3a4YTEHO» CTYJACHT IIOJIYy4acT, €CJIM HEC MOXCET IMOKAa3aTb 3HAHUSA Ha YPOBHC
BOCITPOU3BCACHUS U 00BSICHEHHS I/IHCI)OpMaI_[I/II/I, HE MOJKCT ITOKa3aTb MHTCJJICKTYAJIbHBIC HABBIKH
PEIICHHUA ITPOCTHIX 3a/la4, 1aTh OLUCHKY HpGI[J'IO)KeHHOI\/'I CUTyalluH.




