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Jluer akTyaauzanuu padodel nporpaMmsbl

PaGouas nporpamma nepecMoTtpena, oocyxaeHa u onobpera s peasmsauuy B 2020 - 2021
y4eOHOM rojy Ha 3aceaHu¥ kadenpbl MeTaurypruu 1 XMMHYECKHX TeXHOJIOTHH

Tporokon or 37 Wr N 7
3aB. kadenpoi < A.C. Xapuenko

Pa6ouas nporpamma nepecmorpena, o6cyxaena u ogobpena s peanusauud B 2021 - 2022
y4e6HOM rojly Ha 3acefaHuH Kadeapsl MeTaulypriad 4 XUMHYECKHX TEXHOJIOIHI

[Mporokom ot 2 20 r. Ne
3aB. kadenpoii A.C. Xapuenko

PaGouas nporpamma nepecmorpena, obcyxaena u ogobpena st peanusanuu B 2022 - 2023
y4eOHOM rojy Ha 3acenanuukadenpbl MeTauryprud i XUMHYECKHX TEXHOJIOTHH

IMporokonmor 20 1. Ne

3aB. Kadenpon A.C. Yapqem(o

Pa6ouas nporpamma nepecMoTpena, obcyxieHa u ogobpena s peaymsaunu B 2023 - 2024
yueOHOM rony Ha 3acenaHuu kadenpsl MeTaurypruyu 1 XHMHYECKHX TEXHOJIOT I

ITpotoxonm ot 20 r. Ne

3aB. kahenpoi A.C. Yapqel-u(o




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHust aucuuiinHbl  «lIpukiagHas TepMOAMHAMUKA M KUHETHKA»
SBIIIOT-CS:  TPUOOpETEHHE  CTyJEHTAaMH  3HAaHWM W KOMIIETCHIIMH B 00JIacTH
TEPMOJMHAMHYECKOT0 U KHHETHYECKOT0 aHaN3a METAJNTyPrU4eCKIX CUCTEM U IPOIECCOB.

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

Huctummuaa [IpukinaaHas TepMOAMHAMIKA M KHHETHKA BXOJUT B 4aCTh YI€OHOTO IJIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

3Hanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OymyT
HEO0XO0UMBI JUISl U3yYeHUS UCHUILINH/TIPAKTHK:

Hossle nporecchbl B METAIUTYprun

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKAIMOHHOW pabOTHI

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu s

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

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[1K-1 CnocobeH aHanM3upoOBaTh MOKA3aTeId TEPMOIUHAMUYECKHMX, TEIUIOBBIX M XUMHYECKHX
MPOIECCOB B IOMSHHOM IIJIABKE

[K-1.1 OneHuBaeT TEKYUIYI0 MPOU3BOACTBEHHYIO CHUTYallUIO, MapaMeTpbl U
IIOKA3aTeIN TEXHOJIOTMYECKHUX MPOLECCOB MPOU3BOACTB arjloMepalliOHHON
IIMXThI,  NPOBOJUT  TEXHUYECKYIO  JIMAarHOCTUKY  OOOpyIOBaHUs
arJ0/IOMEHHOI0 POU3BOJICTBA

[1K-1.2 Pemaer mpodeccrnonansHble 3a/1a4u MO MIAHUPOBAHHUIO MPOU3BOICTBEHHBIX
3aIaHAl ¥ KOPPEKTUPOBKE TIPOIIECCOB IMPOU3BOJICTBA arjIoJIOMEHHOU
MPOIYKIIMH ¢ 0OOCHOBAaHUEM TMPHUHSITHIX TEXHHUECKUX M TEXHOJOTHYECKHX
Mep

I1K-1.3 Ocy1iecTBisSeT KOHTPOJIb ChIPbsl, MaTEPHAIIOB, HCIIPABHOCTH 000PY10BaHUS
U TEKYIIMX OTKJIOHEHHMH OT 3a/laHHBIX [apaMmeTpoB g oOecreueHus
TpeOyeMoro KayecTBa arJIoJIOMEHHOM TMpOJYKLUMH B IIpolecce ee
IIPOU3BOJICTBA




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUILIMHBI (MOAYJIs)
OO0wast Tpya0eMKOCTb JUCLUIUIMHBI COCTaBISIET 2 3a4€THBIX €AMHUI] /2 akaj. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaz. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynutopHas — 0,7 akaJ1. 4acoB

— caMocCTosITeNbHAs paboTa — 57,4 akaJl. 4acoB;
— MOJTOTOBKa K 3auéTry — 3,9 akaj. yaca

dopma arTecTalu - 3a4eT

AynutopHas ) =
KOHTaKTHas paboTa E = ®dopma TekyIero
Paznen/ Tema 2, (B axan. Hacax) | & g Bun KOHTPOJIA Kon
> S ©f camocTosTeNBHOM | yCIIEBAEMOCTH |
JIACITATIINHEL & [~ . | Kommerenmun
o & paboThI MIPOMEKYTOYHOH
na6. |mpaxr. | € 8 e —
Jlek. =a I
3aH. | 3aH. | 9
1.
ITogroroBska k
NPaKTUYECKOMY
3aHaTHIO Nel,
1.1 Teopuss TrOpeHHsS TOIUIMBA: TIpakTuueckoe
BBEITIOJTHEHHE
TEPMOJMHAMUKA,  MEXaHU3M H JIOMALLIHEro 3ansaTue Nel, MK-1.1
KUHETHKA PeakIHs TOPEHWs ra3oB, 1 1s5ul 12 pacueTHOro YCTHBIH O1Ipoc, HK-1l2,
TEPMOJMHAMUKA,  MEXaHU3M H ’ sananms cJlaya JJOMaIllHETO K 1' 3’
KHHETUKAa peakuii TOpeHHs C a60Tac; pacdeTHOro '
y4acTHEM TBEPJOro yriepoja. 6I/I6J'IpI/IOFpa uec 3aaHUs
KNUMHUu
MaTepHaaaMu
1.2 TepmoanHaMuka C
aMOCTOSTEILHOE
BOCCTaHOBJIEHHS OKCHJIOB: UBVUCHIE TeMbL
TepMOJUHAMHMKA BOCCTAHOBJICHUS y aGoTa ¢ ’ TIK-1.1,
OKCHIOB, MEXaHM3M M KHHETHKa 1 12 6u6§nor adpmuce VYerHbIi ompoc TIK-1.2,
BOCCTAHOBJICHUSI OKCHJIOB Ta3amu, KI/H\PiII/I TIK-1.3
BOCCTaHOBJIEHHE OKCHJIOB Bl 4 MATePHATAMI
MPUCYTCTBUU TBEPAOro yriepoja. P
TToaroroBka k
1.3 TepmoauHamMHKa W KHHETHKA
A MPAKTHYECKOMY
:go&z;;c;;;ﬂgaCTneM PacriaBos: 3aHATHIO Ne2, IIpaxTuueckoe IK-1.1,
p 1 2/11 | 12 pabota ¢ 3aHsaTHe No2, TIK-1.2,
OKHCIIUTEIHHO-BOCCTAHOBUTEILHBIX L — CTHBLH OITDOC K-1.3
peakuuii B pacijiaBax, OKHCIICHHE anm Y P '
yIJIepo/ia MpH BIIIJIABKE CTAJIU. MaTepHATAMH
TToaroroBka k
1.4 OcHoBel Teopuu (Ha30BBIX
MpEBpaIECHHIA: TEpMOIUHAMHUKA TPAKTHACCKOMY
og aEOBaHI/IH ’ HOB%ﬁ (basbi 3aHATHIO Ne3, IIpaxTuueckoe IK-1.1,
06paBOBaHI/Ie ThexMe HH); 1 2/1,511(21,4 pabota ¢ 3aHsgTHe Ne3, TIK-1.2,
p . p p oubnuorpaguuec | ycTHbII onpoc IK-1.3
3ap0)151men, MECXAaHHU3M U KHUHCTHKA KUMH
pocrta HOBOH (ha3bl U3 3apObIILIEH. MaTepHATAMH
Uroro no pazaeny 4 6/41 |57,4
Uroro 3a cemectp 4 6/41 |57,4 3auéT
Hroro no gucuuiuinae 4 6/41 | 57,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO0pa3oBarenbHble TEXHOJOTUH — 3TO LEIOCTHAs MOJeNb 00pa3oBaTeIbHOIo Ipolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJEp)KaHHE JeATeNbHOCTH OOEHX CTOPOH 3TOrO
nporecca (mpenojaBareiss M CTYAEHTAa), HMEIOIIAs LEIbl0 JOCTHXKEHHE IUIaHUPYEMBIX
pe3yibTaTOB € TONPaBKOM HAa HMHIMBUAYyaJIbHbIE OCOOCHHOCTH €ro  Y4aCTHHKOB.
TexHOIOrMyHOCTh y4eOHOro Impolecca COCTOUT B TOM, YTOOBI cAenaTh y4eOHbIH mpolecc
IIOJIHOCTBIO YIIPABIISIEMBIM.

OCHOBHBIMH NPU3HAKaMK 00pa30BaTEIbHON TEXHOJIOIMH B €€ COBPEMEHHOM ITOHUMaHHUH
ABJISIOTCA:

— ZieTalbHOE ONMCaHue 00pa30BaTENIbHbIX LIEIEH;

— TIOJTalHOE ONucaHue (MPOEKTUPOBAHME) CHOCOOOB JOCTIDKEHHS — 3aaHHBIX
pe3yJIbTaTOB-LIEIEH;

— HCIONb30BaHWE OOpPAaTHOM CBS3M C MEJIbI0 KOPPEKTUPOBKM 00pa30BaTEIHHOTIO
porecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCHPOM3BOJUMOCTb 00Pa30BaTEILHOIO MpOliecca BHE 3aBUCUMOCTH OT MAacTepCTBa
IpenojaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCHIIN.

Peanuzanuss KOMIETEHTHOCTHOIO I0/XO0J@ MPEIyCMAaTPUBAET MCMOJIb30BAaHUE B
yue0-HOM Ipoliecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEIEHUs 3aHATHHA B COYETAHUU C
BHE-ayIUTOPHOH paboToii ¢ 11esbi0 GOPMHUPOBAHUS U Pa3BUTHSI TPOPECCHOHATBHBIX HABBIKOB.

TpaauuuonHele 00pa3oBaTeNbHbIE TEXHOJIOIMH OPHEHTUPYIOTCS Ha OpraHMu3aluio
00pa30BaTEILHOIO  IpoLecca, IMPEANOJAralollyl0 MPsAMYK  TPAHCIALMIO  3HAHUH  OT
IpernojiaBaTess K CTyIeHTY (IIPeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHas AESITEIbHOCTh CTYJ€HTa HOCUT B TaKMX YCJIOBHUAX, KaK MPaBUIIo,
PENPOAYKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATUH C HUCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

WndopmanvonHass jekuust —  IOCIENOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBIsIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTesl).

IIpakTryeckas pabora — opraHusanus yaeoOHoi paboThI ¢ peaibHbIMU MaTe€pUaTbHBIMU U
MH(OPMALlMOHHBIMU O0BEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMH MOJEISIMU
peabHBIX OOBEKTOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OueHOYHBbIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Muxaimmuna, E.C. TepMogmHamMuka W KHHETHKA METaJUTYPTHMUECKHX IPOIECCOB:
yuebHoe nocooue / E.C. Muxanuna, A.JI. [letenmun. — Mocksa : MUCHUC, 2011. — 56 c. —
ISBN 978-5-87623-461-2. — Tekcr : anekTpoHHbId // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117017 — Pexum mo-cTyma: Jjisi aBTOPH3.
MOJIb30BaTENEH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:
1. llupensman, H. M. Texandeckasi TepMoArHAMHUKA | yaeOHOe mocodue / H. M.


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

[upensman. — 2-e u3a., pon. — Cankr-IlerepOypr @ Jlawp, 2018. — 352 c¢. — ISBN
978-5-8114-3063-5. — TekcT : anekrponublii // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/107965

2. TepmomuHaMuKa, KMHETHKAa W pacueThl MeTaurypruveckux mpomecco / C. H.
[ManepuH, /1. Y. 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 ¥ KMHETHMKAa METaJUIyprU4e€CKHX IMPOILIECCOB:
(GU3UKO-XMMHYECKHE pPACYEThl 10 TEPMOJAMHAMHKE ¥ KHHETHKE TIOBEJEHUS 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. — Tekcr :
snek-tpoHHbn /[ JlaHb : ANIEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/116991

B) MeToauyeckue ykasaHus:

1. CeeunuxoBa, H. 1O. [IpakTukyMm 10 TEXHHMUYECKON TEPMOJUHAMUKE U TEIIOTEXHUKE !
npaktukyMm / H. FO. CBeunukosa, C. B. IOguna, A. B. Topoxos ; 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 - MakpooOBbeKT. - TeKCT : NeKTPOHHBIN. - CBEIEHHS JJOCTYITHBI TAKKE
Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:
IIporpammHoe o0ecnieueHune

Haumenoanue [10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Windows 7 1-1227-18 oT
Professional (1151 kmaccoB) 08.10.2018 11.10.2021
MS Office 2007 Professional |Ne 135 ot 17.09.2007 OeccpouHo
cBO0OO/IHO
FAR Manager pacnpoctpansiemoe [10 O6eccpouHo
7Zip CBOOOJTHO 0eccpodHO

HpO(l)eCCI/IOHaJ'lLHbIe 0a3bl JAHHbIX l/IHq)O PMAIIUOHHBIC CIIPABOYHBIC CUCTEMbI

HaspaHue kypca Ccblika
Harmmonanbhast ~ MHGOPMAIMOHHO-aHATHTHYECKAS
cucrema — Poccuiickuii  mHuekc — Hayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google

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

Scholar)
Nudopmannonnas cucrema - EnnHoe okHO ocTymna
K MH(POPMaAIMOHHEIM pecypcam

URL: http://window.edu.ru/
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denepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE YUPEKIACHUE
«DenepanbHbII UHCTUTYT npomsinniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIUIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE o0ecrieueHue JUCLUTUIAHBI BKJIIOYAET:
MarepuanbHO-TEXHHUECKOE 00ecIieYeHNe JUCIUIUINHBI BKITFOUACT:

1.  V4eOHble ayauTOpuM Ui MPOBEACHMS 3aHATHM JIEKLIMOHHOTO THUIA: JOCKa,
MYJIbTUMEIMIHBIE CPEICTBA XPaHEHHS, TIEPEIau U MPEICTaBICHUS HHPOPMALIUU

2. YueOHble ayIuUTOpPUM [UIs TPOBEINCHHUS MPAKTUUECKUX 3aHATUH, TPYNIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U MPOMEXYTOYHON aTTeCTAIHU:
J0CKa, MyJIbTUMEIUHHBIN IPOEKTOP, SIKpaH.

3. ITlomemieHus A1l CaMOCTOSITEIBHON pabOThI 00yYarOIUXCS: IEPCOHANBHBIE KOMITBIOTEPHI
¢ makerom MS Office, Beixomom B HMHTEpHET M ¢ JOCTYIOM B DICKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIbHYIO CPETy YHUBEPCUTETA.

4.  llomemenue Ui XpaHEHUS M OPOPUIAKTHUECKOro OOCIY)XKHUBaHUS Yy4eOHOIo
0o0OpyMOBaHUS:  CTEJUIAXH JJIsi  XpaHEHUs  y4eOHO-HAIJSAHBIX — MOCOOMH U
y4eOHO-MEeTOJMUECKON TOKyMEHTAllUN


http://www1.fips.ru/

[Tpunoxenue 1
6 YueOHO-MeTOqHYEeCKOE 0OOecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4Yarommxcst

B kayecTBe OCHOBHBIX CPEICTB TEKYIIETO KOHTPOJIS MCIOJNb3yeTcs TeCTHpoBaHue. B
Ka4eCTBE JOMOJHUTEIBHONH (OPMBI TEKYHIErO0 KOHTPOJIS MpeJIaraloTcs ayJuTOpHBIE |
BHEAYJAUTOPHBIC MUCbMEHHBIE 3aJaHUS (CaMOCTOSTEIbHBIE U KOHTPOJIbHBIE paboThl). J{i1st oleHKn
CaMOCTOSATENIFHON Pa0OTHI MPEIJIaraeTcsi UCIOJIb30BaTh y4eOHO-METOIMUECKOe oOecIicueHHe B
AIIEKTPOHHOM M OyMa)KHOM BHJIE.

Temartnka 3amaHuWii A1 CaMOCTOSITENBHOW PAabOTHI COOTBETCTBYET COIEPIKAHHIO
pa3zenoB JUCHUILIMHBI U OTHOCAMIMXCS K HUM TeM. OCBOeHHME Marepuana KOHTPOIUPYETCs B
npolecce NPOBEJCHUS JICKIHMOHHBIX M MPAaKTUYECKUX 3aHATHH. KOHTpOIBHBIE BOMPOCH M
3aaHust ISl TIPOBENICHHSI TEKYIIET0 KOHTPOJISI BEIOMPAIOTCS UCXOMS M3 COJCPIKAHUS Pa3/IeoB U
OTHOCSIIMXCS K HUM TeM. BbINoJHEHWe noMairHero 3aJaHusi oOecHeurBaeT HeNpepbIBHBIH
KOHTPOJIb 3a IIPOLIECCOM YCBOEHHsS y4eOHOro MaTepHaia KakJoro oOydaromierocs,
CBOEBPEMEHHOE BBISIBIICHUE U YCTPAHEHHE OTCTaBAaHHUN M OIINOOK.

ATTecTanuys 1o UToraM OCBOSHUS TUCIMILIMHEL: 3a4€eT .

IpakTnyeckoe 3ansiTust Nel:
TepMoaMHAMUYECKHI aHAIU3 MpOoLiecca TOPEHUSI TOILIMBA.

IIpakTHyeckoe 3anaTHA No2:

KuneTnka mpoueccoB ¢ y4acTHEM pacIuIaBOB
IIpakTuyeckoe 3anaTHE N3

AHanu3 ($a3oBoil 1uarpaMMbl JBYXKOMIIOHEHTHBIX CUCTEM.
3. [lpumep 1O0MAalIHEr0 pacyeTHO-TPAPUIECKOro 3aaHUS

®opMyJIMPOBKA 3aaHUs
Paccunrars ropeHue TBEpPAOIO 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 TOIUIUBA;
3) Onpenenuth KaTOpUMETPUUYECKYIO TEMIIEPATYPY TOPEHMS TBEPAOTO TOIIUBA.

Ilepeuens 6onpocoe 0na npoeedenus mexkyuiezo KOHmMpPous u
NPOMENCYMOUHOU ammecmayuu 6 hopme 3auema

Paznen 1. Teopus ropenus TominBa:
1. Ponp mpolieccoB ropeHus B mporeccax Mpou3BOJICTBA YEPHBIX U IIBETHBIX METAJIIIOB.
2. TepmonnHaMHUKa KaKk Hay4YHasi OCHOBA aHAJIN3a PAaBHOBECHOTO COCTOSIHHS TIPOIIECCOB
TOpPEHUS.
3. KoHcTranTa paBHOBECHS PEaKIIUii TOPEHUS ra3000pa3HOT0, )KUIKOTO U TBEPIOTO TOTLIINBA.
4. TepMoanHaMuKa peakiuil TOpeHUs Ta30B (MOHOOKCH/IA YTiepoa, BOJIOPOIA).
4. TepmoaMHAMHKA PEAKIIMUA BOJSIHOTO Ta3a.
5. TepmonnHamuka peakuuu bemna-byayapa.

Paznen 2. TepmoauHamMuKa BOCCTAaHOBJICHUSI OKCUIOB:
1. O01mure 3aKOHOMEPHOCTH OKUCJICHHSI METaJNIOB M BOCCTAHOBIICHHUSI OKCUJIOB.
2. YOpyrocTts IUCCOLMAIMNA OKCUIOB.



2. KocBeHHOE BOCCTaHOBJIEHUE OKCHJIOB JKEJIE3a.
3. IlpsiMmoe BOCCTAaHOBJIEHUE OKCUIOB KEe3a.
4. BoccTaHOBIIEHHE OKCHJIOB U3 pacTBOpa.
5. BoccraHoBieHre OKCUIIOB € IEPEXO0/IOM METaslia B pacTBOP.
Pa3znen 3. TepmonnHaMuKa ¥ KMHETUKA IIPOLIECCOB C YYaCTUEM PACILIABOB!
1. O61re 3aKOHOMEPHOCTH OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB C YUaCTHEM
MeTaJlja U ulakKa.
2. OkucneHue-BoccTaHOBIIEHHE MapraHiia U (pocdopa npu BHIIUIABKE CTAIH.
3. PaBHOBecHe peakluii OKUCIIEHHUS YIIIepo/ia IIPH BBIILIABKE CTAJIU.
4. TepmoauHaMuKa Ipoliecca rydoKkoro o0e3yriepoKuBaHusl MeTallia Py BhIIIJIaBKE
CTaJIH.
5. Kuneruka o0e3yriepoxuBaHusi MeTaJlla IPH BBIIIJIABKE CTAJIH.
Paznen 4. OcHoBBI Teopru (Pa30BBIX MPEBPAIICHUT:
1. TepmoanHamuka o0pa3oBaHus HOBOU (hasbl.
2.Kunernka 00pa3oBaHUs [IEHTPOB HOBOH (ha3bl.
3. MexaHu3M U KMHETUKA POCTa TPEXMEPHBIX 3apOJIbILICii HOBOH (a3bl.
4.OCHOBBI COBPEMEHHON TEOPUH KPUCTATUIN3ALUNA METAIIMYECKUX PACIIIIaBOB.
5. lnarpaMmbl COCTOSTHUS IByXKOMITOHEHTHBIX CHCTEM.



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

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

CTpyKTypHBIii
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCcTBa

[TK-1 CniocoGeH aHanu3upoBaTh MOKA3aTEeNU TEPMOJMHAMUYECKUX, TEIUIOBBIX U XUMUYECKUX
MPOLECCOB B JOMEHHOM TUIABKE

IK-1.1

OuenuBaer TEKYIIYIO
MIPOU3BOJICTBEHHYIO CUTYAIIHIO,
napameTpsl u MOKa3aTeu
TEXHOJIOTHYECKUX IIPOLIECCOB
MIPOU3BOJICTB arJioMepanuoHHON
IIUXTBl,  MPOBOAUT  TEXHUYECKYIO
JTUArHOCTHKY o0opynoBaHus

arJIoAOMEHHOI'O MPOU3BOACTBA

IIpumepnsiii nepeyervb meopemuieckux
80NpOCoO8 071 3auema:

1. Ponb mpotieccoB ropeHusi B
poliieccax MPOU3BOCTBA YEPHBIX U
[[BETHBIX METAJLIOB.

2. TepmoarHamMuKa Kak Hay4dHast
OCHOBA aHaJlM3a PaBHOBECHOT'O
COCTOSIHHSI TIPOIIECCOB TOPEHUSI.

3. KoncraHnta paBHOBECHS peakiui
TOpEHUs ra3000pa3HOro0, KUJIKOTO U
TBEPJOT0 TOILIMBA.

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

4. TepMoAMHAMHKA PEAKIIUU BOASTHOTO
rasa.

5. TepmoarHamuKa peakuu
benna-bynyapa.

1. O6mure 3aKOHOMEPHOCTH OKUCIICHHUS
METaJUIOB U BOCCTAHOBJIEHUS OKCHJIOB.
2. YOpyrocts AUCCOIMAIIMHA OKCUIOB.
2. KocBeHHOE BOCCTAaHOBJICHHE
OKCH/JIOB Kelie3a.

3. [IpsiMoe BOCCTaHOBJICHHE OKCHIOB
xKenesa.

4. BoccTaHOBIIEHHE OKCHUJIOB U3
pactBopa.

5. BoccTaHOBIIEHHE OKCHIOB C
Mepexo/IoM MeTajljia B pacTBOP.

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

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

3. PaBHOBecue peakuuii OKUCIEHUS
yriepo/ia Py BBITUIABKE CTaJIH.

4. TepmoarHamMuKa mpoiiecca
IyOOKOTO 00€3yTIepOKUBAHUS
MeTaJljia P BBITJIABKE CTaJIH.

5. Kuneruka 06e3yriepoxuBaHus




CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeICTBA

KOMITIETEHIINH

MeTaJljla MPH BBIIJIABKE CTaJH.

I1K-1.2 Pemaer npodeccronansupie 3anaun no | [Ipaktuyueckoe 3amanue:
IUTAHUPOBAHUIO  IPOM3BOJCTBEHHBIX | PaccunTarh ropeHne TBEpAOIro TOIINBA
3aJlaHuil U KOPPEKTUPOBKE IPOLIECCOB | C AIIEMEHTHBIM aHAIU30M Ha CYXYIO
IIPOU3BOJICTBA arJ0JIOMEHHOH | Maccy:

MPOTYKIIHH c obocHoBanueM | 1) OnpenennTs He0OX0UMBIH 00bEeM
TIPUHSITHIX TEXHUYECKUX U [ Kuciopoaa Ha rOpeHHEe TBEPIOTO
TEXHOJIOTUYECKUX MEp TOILIINBA;
2) OnpenenuTs cocTaB U 00beM
MPOAYKTOB TOPEHUSI TBEPAOTO
TOILINBA;
3) Onpenenuth KaTOPUMETPUUECKYIO
TEMIEpaTypy TOPEHUs: TBEPIOTO
TOILIINBA.

[1K-1.3 OcyiecTBisieT  KOHTPOJb  ChIpbS, | [Ipumep mpakTHueckoro 3agaHus:
MaTepuaos, UCTIPAaBHOCTH | 2. AHanmu3 $pa30BOH TUArpaMMBI
000pyIOBaHUS U TEKYLIUX OTKIOHEHHH | IBYyXKOMIIOHEHTHBIX CUCTEM.

OT  3aJaHHBIX  [apaMeTpoB  Juisi| BeluepTuTh JuarpamMmy COCTOSIHUSA

obOecrieueHus TpeOyeMoro KadecTBa
arj0JIOMEHHON MPOIYKIIMH B IIpOLECCEe
€e IMPOU3BOJICTBA

cucteMbl Zr - V B KOOpauHAaTax
TeMIiiepatypa-coctaB ( B MacCOBBIX
npolreHTax). JluarpamMmma mpuBecHA
(puc.).

a) VYKaszarb, €CThb JU B CHCTEME
XUMHYECKHE COEIMHEHUS, MX YHCIIO,
XapakTep TUIABICHUS, XUMHYECKHMA
COCTaB U IpocTeiine GopMyIbl.

6) OtmeTuTh JUHUHM JHUKBHUIYCA,
coJumyca. OnpenenuThb TIOJIst
ycTOMUUBOCTH (a3.

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

TeMIlepaTypam OHM OTBEYAIOT.
Onpenenutb COCTaBbl PaBHOBECHBIX
¢a3 u HaIliCcaTh YpaBHEHUS
MIPEBpAIICHU,  IPOTEKAIIUX IpH
OTBOJE TeIUla IIpU KaXIOH U3
YKa3aHHBIX Ha JuarpaMme
TeMIlepaTypax, OTBEYAIOLINX

Oe3BapHAHTHBIM PAaBHOBECHSIM.

r) Ilpocnenuts 3a U3MEHEHHEM
(hazoBoro COCTOSTHUS CIUTaBOB,
conepxamux S5 u 40% BemiecTa

V' COOTBETCTBEHHO MPH MOHWKESHUT
temneparypsi o 2000°C 1o 500°C.

) N3o0pa3uth (cripaBa oT
AuarpaMmbl C OJUHAKOBBIM
MacmTabom o TEeMITepaType)
CXeMaTHYEeCKUU BU/I KPHUBBIX

OXJIXKJACHHUS ATHUX CIUIaBOB (MacmiTad




CTpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeICTBA

10 OCH BPEMEHHU IPOU3BOJICH).

e) Paccunrats mMaccy xuakoit ¢asel u
KoJIM4YecTBa BemiectBa V B HeH, eciu
obmas mMacca cucrtembl 14 K,
temneparypa 1400 © C, a cymmaproe
conepxkanue VB cmecu daz 70%.

0) Ilopsiiok nmpoBeaeHUS POMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIH U KPUTEPUH

OICHUBaAHUA:

HpOMe)KYTOqHaH arrecraluda 110 JUCHOUIINIMHE BKIIFOYACT TGOpeTI/I‘-IeCKI/Ie BOHpOCI)I,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS O0YYaIOIIMMUCS 3HAHUHM, U MPAKTHYECKUE 3aJaHus,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHH U BIIAJICHUH, TPOBOAUTCS B (hopme:

-BbINOJTHEHHSI U 3ALIUTHI IOMAIIHEH pacyeTHOH padoThi;

-3a4eTa.

Ilokazarenu wu KpUTCpHUHU OLCHHBAHHA JOMAIIHCTO pacquHo-rpa(I)qucxoro 3aJaHusg
«GaAYTCHO», «HE 3AYTCHO».

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4€Ta:

— OIEHKY «3a4YTeHO0» CTYACHT IOJIy4aeT, €ClIM MOXET I0Ka3aTh 3HaHUS Ha YPOBHE
BOCTIPOM3BEJICHUS U OOBSCHEHUSI HHPOPMAIIH, UHTEIJIEKTyalIbHble HABBIKU PEIICHUS MTPOCTHIX
3a/1a4, MOKET JIaTh OIICHKY MPEJIO)KEHHON CUTYaIlNH.
— OLIEHKY «HEe 3a4YTeHO» CTYJEHT IOJy4yaeT, €CIM HE MOXKET I0Ka3aTh 3HAaHUS HAa YPOBHE
BOCITPOMU3BEICHUS M O0BsICHEHUsI HH(GOPMAITH, HE MOKET MOKa3aTh HHTEIJIEKTYaIbHbIC HABBIKU
pElIeHUs TPOCTHIX 33/1a4, AaTh OLIEHKY MPEIIOKEHHON CUTYallUH.




