[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.




