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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HensiMu ocBOCHUS TUCHUIUIMHBI «BhIMIaBKa CTalln B KOHBEpTEPax» SBISIOTCS: pa3BUTHE
y CTYIEHTOB JUYHOCTHBIX KauecTB, a Takxke (opmupoBaHue o0O1enpodheccCuoHaIbHOU U
npo(ecCHOHANBFHOM KOMIETeHIM B CcOOTBeTCTBHHM ¢ TpeboBanusmu DPI'OC BO mno Ha-
npaBieHuto noarotosku 22.03.02 Meramnyprus.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucnumiuHa BeinnaBka cranu B KOHBEPTEPax BXOAUT B BApUATUBHYIO YaCTh Y4€OHOTO
rJ1aHa 00pa30BaTEIIHLHOM TPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hopMuUpOBaHHBIC B pe3yJIbTaTe U3yUYCHHUS JUCITUTUIHH/ TPAKTHK:

dusnka

Xumus

OCHOBBI METaJUTYpPTHUECKOTO MMPOU3BOJICTBA

YyeOHas - 03HAKOMUTEIbHAS IMPAKTHKA

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IWCIUTLIMHBI OyIyT
HEOOXOIUMBI 7151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka K 3aIIMTe U 3alIUTA BBITYCKHOM KBAJIM()UKAIIMOHHONW PabOThI

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[Ipoun3BoacTBEHHAS — MPEAIUIIIIOMHAS MPAKTHKA

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu st

B pesynbraTe OCBOEHMS AUCUUIUIMHBI (MOAYJs) «BblmiiaBka cTaiu B KOHBEPTEPAX»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSAMHU:

CrpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JJIEMEHT

KOMIIETCHIIMHU

[TK-1 criocoGHOCTHIO K aHATU3Y U CUHTE3Y

3HaTh [TonsTus aHanmu3a W CHUHTE3a NPUMEHUTENIBHO K METaTyprHuecKoOMy
HaIpaBJICHUIO, B YaCTHOCTU K BOIpoCaM TMPOU3BOACTBA CTajlkd B
KHCIIOPOJHBIX KOHBepTepax. OCHOBHBIE pEakiuu, TMPOTEKAIoNUue B
KHCJIOPOJIHOM KOHBEpTepe MpH BhHIIUIaBKE cTaid. OCOOEHHOCTH PaOOTHI
COBpPEMEHHBIX  KOHBEPTEPOB M  TEXHOJOTHH  CTaJeruIaBUIBLHOTO
IIPOU3BOJCTBA. I/IHHOBaIII/IOHHI)Ie TEXHOJIOTUN B KOHBEPTCPHOM
MIPOU3BOJICTBE.

YMers JlaBaTb XapaKTEpUCTUKY OCHOBHBIM IIpoOllecCaM, MHPOTEKAIOIIMM B
[IPOTEKAKOIIAE B KUCIOPOAHOM KOHBEPTEpPE IPU BBIIUIABKE CTAJIH.
BeigensaTe rmaBHbIE M BTOPOCTENEHHBIE AJIEMEHTHl METAJLUTyPrUYeCKOro
mporecca Ha OCHOBe uX aHanuza. OO000IIaTe pa3nuyHbe BapUalUH
KHCIIOPOJHO-KOHBEPTEPHOTO IIPOLECCA HA OCHOBE UX CUHTE3A.

Bmanets CrocoOHOCTHIO BBINOIHSTH PAaCUeThl 10 KOHBEPTEPHOMY IIPOU3BOJICTBY Ha
OCHOBE aHaJM3a W CUHTe3a. HaBbIKaMM BBINOJHEHUs IIUXTOBKH IS
peanbHBIX YCIOBUM METaJULyprHU€CKOro IPOU3BOJICTBA.

[TK-2 cnocoGHOCTBIO BBIOMPATh METO/IbI UCCIIEIOBAHUS, TUIAHUPOBATH U IPOBOIUTH
HE00XO0UMBIE KCIIEPUMEHTBI, HHTEPIPETUPOBATh PE3YJbTAThl U A€TIaTh BHIBO/IbI

3HaTh OCHOBHBIE METObI UCCIEAOBAHUM, UCIIOJIb3yEMbIE ITPH BBIIMJIABKE CTAIH B
KHCIIOPOJIHBIX KOHBEpTEpax

YMmeTh BBIOMpAaTh METOABl HUCHBITAHWN; aHAIM3UPOBAaTh M 00pabaThIBaTh
pe3yJIbTaThl KCCIEAOBAHUM U U3MEPEHUIN




Bnanets

MIPAaKTUYECKUMU HaBBIKAMHU IIPOBEIACHUS UCIIBITAHUM 110 OIIPENEICHUIO
OCHOBHBIX 3HAYMMBIX I1ApaMETPOB KOHBEPTEPHOM IIJIaBKU U IIPUMECHEHUS
METO0B NOBBIIIEHUS 3()(HEKTUBHOCTH CTAIEIIIIABHIBHBIX MTPOIIECCOB




4. CTpyKTypa, 00bEM H colep:KkaHue TUCHUIIMHBI (MOZYJISA)
OO0mmast TpyTI0eMKOCTh AUCIHILIMHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. dacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 12,7 akaj. 4acoB:
—ayauTopHas — 12 akaj. 4acos;
— BHeayautopHas — 0,7 akaj. 4acoB

— camocrosTenabHas padota — 91,4 akaz. 4acos;

dopma aTTecTaluy - 3a4ET C OUECHKOMN

AynutopHas g e
KOHTaKTHast paboTa E = ®dopma TeKyIero
=
B aKaj. yacax o Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) E R . p Kon
> 3 © | caMOCTOATENFHON | YCIIEeBaeMOCTH U
JUCLIATUINHBI & <R . | xoMnereHuMK
S paboTHI MIPOMEKYTOYHOM
n1a6. |mpaxr. | € 8
Jlex. - | PAKT ) =g aTTecTalyH
3aH. 3aH. | O =
Cogepxanue Kypca
Nzyuenne
1 Beenenue: CTpykTypa yueOHOM, Hay4HOM
MPOU3BOJICTBA YEPHBIX Y CIIPaBOYHOM
METAJUIOB U 33124k JIUTEPATYPHI 110 .
A pPatyp IIpomeskyToUHBIi
CTaJIEIUIaBHIIBHOTO 0,2 5 Teme saver
MIPOU3BO/ICTBA, MPEIMET JUCLUTUTAHBL.
JUCHUIUINHEL, y9eOHO- Pabora ¢
METOIMYECKUE MaTepUaITbI SNIEKTPOHHBIMHU
Ooubinorexkamu
2 YcrpoiicTBO
COBPEMEHHOT0 KOHBEpTepa:
reoMeTpus pabouero
MPOCTPAHCTBA, PyTEPOBKa, Uzydenue
KOPITYC, OIIOPHOE KOJIBIIO, yueOHOI, Hay4YHOU
MEXaHU3MBI IOBOPOTA. Y CIIPaBOYHOM
CucTeMsl 1oiauu JUTEepaTypsl MO N
A 4 paryp IIpomerxxyTodHbIit
KHCJIOPO/1a, 0,4 2 Teme saver
ITAK00OPa3yIoNIUX, JUCIUIUINHEL.
PACKUCISIIONINX U Pabora ¢
JICTUPYIOLIIX MaTEepPHUAIOB. AJIEKTPOHHBIMHU
T'a300TBOASIINIA TPAKT. OnbIMOTEKaMU
PasnoBugHOCTH cucTeM
OXJTKICHHS M OYHCTKH
ra3oB
. Nzyuenue
3 CoiicTBa v .
yueOHO#, Hay4HO
METaJUTyPTUYECKUX .
U CIIpa- BOYHOI
pAacIIaBOB: YyTyHA, CTAJIH
N JATEPATypPHI MO .
u nutakoB. TemneparypHbIit 0,4 0,5 5 YcTHBIi onpoc
TeMe JTUCLHUILIU-
PEXUM B
Hbl. Pabora ¢
METaJUTyPTUYECKUX
ArperaTax AJIEKTPOHHBIMHU
P 6ubnmore-KamMu




4 Kiaccuueckas
TEXHOJIOTHS BBLIIUIABKH
CTaJl B KOHBEpTEpax:
nousTue « TexHomorus» u
«Kimaccuueckas
TEXHOJIOTHS».
TexHoIOTHYECKHE
HUHCTPYKIUH, UX
Ha3HAYCHHE U CTPYKTYpA.

Wzyuenne
yueOHOI, Hay4YHOU
U CIIPABOYHOU
JIUTEPATYPBHI IO

IlepBas onepanus KonTponsnas
P p 0,4 0,5 10 Teme p
BBITJIABKH CTAJH B pabora 1
KOHBEpTEPax - OCMOTp U JICTIHILIHHBL.
pTep p Pa6ora ¢
MOATOTOBKA arperara u ero
JIIEKTPOHHBIMHU
cHUcTeM K paboTe. 3agauu,
oubnmorexamu
00513aHHOCTH TIEpCOHAIA,
BUIbI paboT 1o
BOCCTAHOBJICHHIO pabovero
ci10s GyTEepOBKH,
MPOJODKUTENHHOCTD
orepanuu
5 3arpyska noma:
Ha3HAYeHHE U TPeOOBaHUS
K IIPOBE/ICHUIO OIEPALUH.
XapakTepucTuka Joma:
XAMHYECKHIl COCTaB, Uzyuenue
COIYTCTBYIOIIHE yueOHOM, Hay4HOU
Marepuabl, FabapuThl. U CIIPaBOYHOU
Ionaya moma x JUTEpaTypshl IO
Konrponbnas
KOHBEPTEPY, CIIOCOOBI 0,4 0,5 4 TeMe a6ota 1
3arpysKH, JCIATUINHEL. p
HIPOJOKUTEILHOCTD Pabora ¢
orepanuu. [Togaua nepBoit SNIEKTPOHHBIMHU
MOpLMHU O6ubauorexamu
ITaK000OPa3yIOLIHX
MaTepuaoB: BUJ U
KOJIMYECTBO MaTepHaa,
CHCTEMa 3arpy3KH,
6 3anmBKa yyryHa: 3amada u
CIIOCOOBI IPOBEICHHS,
MPOJODKUTENHHOCTD
onepanuy. XUMUYECKUM
pan Nzyuenue
COCTaB U TeMIlepaTypa " .
3 y4eOHO#, HayYHOMH
YyryHa, MUKCEPHBIH [IIaK. .
U CIIPaBOYHON
CpencrBa
TPaHCIIOPTUPOBKHU YyryHa JHTCPATYPHL [0
p ’ 0,4 0,5 15 Teme YcTHBIN onpoc
MukcepHoe oTzeneHue,
JCIUTUTAHEL.
MUKCEPBI, KOBIIN
Pabora ¢
MHUKCECPHOTO THIIA, MAIlIMHBI
JNIEKTPOHHBIMHU
JUTSL CKAYMBAHUS [IUIAKA.
oubimorexamu
O06paboTka yyryHa nepej
3aimBKoi. CocTosiHUEe
KOHBEPTEPHOI BaHHBI
TOCJIe 3AJIMBKU YyTryHa
7 IIpomyBKka Kak OCHOBHasI
TECXHOJOTHUYCCKAast
orepanys. «3aKUraHue» U3zydenue
IUIaBKH, TOJIOXKEHHE QyPMBI yueOHOH, Hay4HOH
Y PEKUM TI0/Ia9H MPHUCATIOK Y CIIPaBOYHOMN
BO BpeMs IIPOTYBKH. JUTEPaTyphl MO 3amuTa
Kommneke ¢usnko- 04 | 221 5 Teme naboparopHon
XUMHUYECKUX U TEIUIOBBIX JACIMTUIAHEL. paboThI
MPOIIECCOB: TyThEBOM, Pa6ora ¢
IIJTAKOBBIA U TETIOBON JNIEKTPOHHBIMHU
PEKUMBI TIPOTYBKH. oubImoTeKamMu

TIpoIOHKUTENBHOCTD
orepanyu




8 «IloBaska» KOHBEpTEpA.
Crnioco6b1 oTO0pa 1mpob
MeTaJlla | II1aKa, 3aMep
Temneparypsl. M3IIIL
BpeMst oxuaHus aHAIU3a.
Brimyck meramna, poib

Nzyuenne
yueOHOM, HayuHOM
Y CIIPaBOYHOM

JIUTEPATypPHI MO 3ammra
CTaJICBBIITYCKHOTO .
04 | 221 5 Teme naboparopHon
otBepcTusi. OTceuka miaka.
JICIMTUINHEL. paboThI
Packucnenue u
Pabora ¢
nerupoBanue crand. Pomp
SNIEKTPOHHBIMHU
CTpyH MeTaiia. Bpems
O6nbaroTexamMu
BbITycka. CIuB mUIaka,
MPOJIOTKUTELHOCTh
onepauun. L{uxn nnaBku
9 U3menenue cocraBa
MeTalia 1o Xoay
MPOTYBKHU: HAYAIIO
HpoinKI/I COCTaB YyryHa Vsysenne
poaty N yryna, yueOHOM, Hay4HOMH
JIOMa, CpeHUI cocTaB N
Y CIIPaBOYHOM
MeTauomuxThl. OCHOBHBIC
JIUTEPATypPhI MO
peaKuruu OKUCIUTETLHOTO KontposnbHast
0,4 0,5 10 Teme
papUHUPOBAHHS. pabora 2
JIACIUTUTAHEL.
OcraTouHble COAEPKAHUS
Pabora ¢
XUMHYECKUX DJIEMEHTOB.
SIIEKTPOHHBIMHU
Pounb xonmuuecTBa nuaxa.
OnbIMoTeKaMu
Koadduuenrsr
pacripeneneHus U CTeleHb
OKHCJICHHS DJIEMEHTOB
Nzyuenne
10 V3meneHue cocraba yueOHOM, Hay4HOMH
IITaKa 110 XOAY MPOTYBKH: Y CIIPaBOYHOM
Si02, MnO, FeO (Feobr, JIUTEPATypPhI MO KoHThoNLHAS
¥Fe0), Ca0O, MgO. Posb 0,4 0,5 10 Teme aGPOTa 5
OKCHJIOB Xkele3a. SIBneHus JUCIUIIIUHBIL. p
«BBIOPOCOBY» H Pa6ora ¢
«CBOpAYMBaHUs IIIJIaKa JIIEKTPOHHBIMH
oubIMoTeKaMH
Nzyuenue
yueOHOM, Hay4YHOU
11 MarepuanbHbIi 1 U CIIPAaBOYHOU
TETJIOBOM OaaHChl JUTEPATypPHI MO
N Konrtponbnas
KOHBEPTEPHOH IUIaBKH. 0,2 1 20,4 TeEMe aGota 2
XapaKTCpl/lCTl/lKa OCHOBHBIX JUCHUIIIIMHBI. p
craTei OaraHcOB Pa6ota ¢
3JIEKTPOHHBIMU
OunbaroTeKaMu
HToro no gucLUIINHE 4 4/41 4 91,4 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C menpi0 peanu3alud KOMIETEHTHOCTHOTO TOAXO0Ja, a Takke (OPMHUPOBAHUS H
pa3BUTHS NPO(ECCHOHATBHBIX HABBIKOB OOYYAIOIIMXCSl PEaU3yIOTCS CIEIYIOIINE CPEeJCTBa,
CHO-COOBI U OPTraHU3alMOHHBIE MEPOTIPHUSTHS:

- W3y4YEHHE TEOPETUYECKOro Marepuaia JUCUUIUIMHBI Ha JIEKIHIX C MCIOJb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHA;

- CaMOCTOATEJIbHOE W3y4YEHUE TEOPETHUYECKOro MaTepuajla  JUCHUIUIMHBI  C
UCTIOJIb30BAHUEM METOAMYECKHX Pa3padOTOK, CIIENUAIbHON YUeOHOH U HayYHOU JTUTEPaTyphl;

- (dopmupoBanne u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOYyYaroOmIMXCS Ha
1a00paTOPHBIX 3AHITHUSX.

B u3nokeHuu JEKIMOHHOTO MaTepuaja M MpU HPOBEACHUH OO0YyYarolMXcs Ha
7a00paTOPHBIX 3aHATHH MPEAIIONATACTCS MEPEX0 OT PEHpOAYKTUBHBIX METOAOB OOYYEHHUS K
YaCTUYHO-TIOMCKOBBIM U UCCIEA0BATEIbCKUM METOJaM, Pa3BUBAIOLIUM JIOTHYECKOE, TEOpETHYE-
CKO€ MBIIIEHUE, YMEHHUE apTyMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE IIOHUMaHue Bomnpoca. C
9TOM IENIbI0 BO3MOYKHO HMCIIOJIb30BAHUE METOJIOB ABPUCTUUYECKUX BOIIPOCOB U OpIHCTOPMHHTA
(MO3roBoii aTakm).

CaMmocrtosiTenbHasi paboTa CTYACHTOB [OJDKHA OBITh HallpaBlieHa Ha 3aKperuieHUue
TEOPETUUECKOr0 MaTepuaa, U3J0KEHHOro IpernoaaBaresieM, Ha IpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEIbHOE H3y4YeHHE, Ha MOJTOTOBKY K JaOOpaTOPHBIM 3aHATHUSIM, MOJATOTOBKY K
WTOrOBOM aTTECTALlUH.

B xone 3ansTuil npeanonaaraercs UCMOJIb30BaHUE KOMIUIEKCA MHHOBAILIMOHHBIX METO/0B
AKTUBHOI'O 00Y4YEeHHUsI CTYIEHTOB, BKJIIOYAIOIIETO B ce0s:

- co3faHWe MPOOJIEeMHBIX CHUTyalluii C TIOKa3aTelIbHBIM pEHICHHEM MPOOIeMbI
IIPENOIaBaTEIEM;

- CaMOCTOSATENbHYIO TIOMCKOBYIO JI€SITEIbHOCTh B pEIICHUH YYEOHBIX MpobiieMm,
HaIlpaBJIsIEMYIO IPENOJaBaATEIIEM;

- CAMOCTOSITEIIbHOE pelleHre Mpo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanusi WHHOBAIIMOHHBIX METOJOB OOYYEHHsS BO3MOXHA C HCIOJIb30BaHUEM
CIIEIYIOIINX TPUEMOB:

- MHCTPYKTaX CTYJEHTOB 0 COCTaBJIEHHUIO TAOJUIl, CXeM, I'pa)uKOB C MPOBEIECHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- IPUMEHEHUE PEKOMEHJALNN MO COCTaBJICHUIO TE3UCOB M KOHCIIEKTOB IO MPOYHUTaH-
HOMY MaTepHaiy;

- pacKpbITHE MpernojaBaTelieM NPUYMH U XapakTepa HeyAad, BCTPEHAIOIIMXCS IpHU
peleHnn npooIeM;

- IEMOHCTpAlKs AIbTEPHATUBHBIX TIOJIXOJI0B K PEIICHUIO KOHKPETHOM MPOOIIEMBI;

- QHAJIM3 TIOJIYYEHHBIX PE3YJIbTATOB U OTHICKAHUE TPAHUL] X MPUMEHUMOCTH;

- UCTIOJTB30BaHUE 3aJJaHUH JIJISI CAMOCTOSITEIILHOM PabOThI C U30BITOYHBIMH JAHHBIMH

6 YueOHO-MeTOqHYECKOE 0DeciedeH e CAMOCTOSITeJILHOW PadoThl 00yYaKOIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUNTIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OCHOBBI METAJUTYPrHUECKOT0 Tpou3BoAcTBa : yueOHuK / B.A. burees, K.H. BnosuH,
B.M. Konoxonsies, B.M. Canranuk. — Canxkt-IlerepOypr : Jlans, 2017. — 616 c. — ISBN 978-
5-8114-2486-3. — TeKCT : 37eKTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHAS



cucrema «Jlaup» @ [caiit]. — URL: https://e.lanbook.com/book/90165 (mara oOpamieHwus:
19.11.2019). — Pexxum gocTyma: ajs aBTOPH3. II0JIb30BATENIEH.

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1. Usnes, C.A. MeTtajuryprudeckue TEXHOJIOTHU. MeTtamnyprus 4€pHBIX METaUIOB .
yuebnoe mocooue / C.A. Usnes, M.I1. KiroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : 2aeKTpOHHBIH // DnekTpoHHO-0MOIHoTeYHas cucteMa «JIaHby :
[caitT]. — URL.: https://e.lanbook.com/book/108106 (nata obOpamenus: 19.11.2019). — Pexum
JoCTymna: JJi1 aBTOPH3. MOJIb30BaTENCH.

2. Jlysrun, B. I1. Teopust © TEXHOIOTUS METALTYPTUU CTAJIH: DHEPreTUKA, TEXHOIOTUS U
9KOJIOTHS CTAlICIUIaBUIIBHBIX MPOIecCcoB | yuebnoe mocodue / B. I1. JIysrun, K. JI. Kocsipes, O. A.
KomomoBa. — Mocksa : MUCHUC, 2010. — 67 c¢. — ISBN 978-5-87623-319-6. — Tekecr :
3JICKTPOHHBIN /[ Jlaus : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/2061

3. Pacyer mapaMeTpoB IUIABKU CTAIXA B COBPEMEHHOM JAyroBoii rmeuu : yueoHoe mocobdue /
B. A. burees, M. B. IloranoBa, A. B. [Taatenees u ap. ; MI'TVY. - Marautoropck : MI'TY, 2015. -
1 osmektpon. ont. jguck (CD-ROM). - 3Barm. ¢ turyn.  o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124
790/1555.pdf&view=true (mara oo6pamenus: 04.10.2019). - Makpoobbekr. - Tekcr
ANIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

4. . Konecuukos, 0. A. Pacuer miaBku cTaiu B KUCIOPOJHOM KOHBEpPTEPE C BEpXHEM
nojavueii 1yths . yueonoe mocodue / 0. A. Konecuukos, A. M. Cromspos ; MI'TY. - Maruu-
toropck : MI'TVY, 2018. - 49 c. : w1, cxemsl, Tabm., rpad., s3cku3sbl, yepT. - ISBN 978-5-9967-
1165-9. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3632.pdf&show=dcatalogues/1/1524
778/3632.pdf&view=true (mara ooOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

B) MeToanyeckne yKazaHus:

Konecuuxos 10.A., byganos b.A., Cronspos A.M. Metamnyprudeckue TEXHOJIOTUHU B
BBICO-KOIIPOM3BOIUTEILHOM KOHBEPTEPHOM Liexe: - Marauroropck: M3a-so MarHuToropck. roc.
TexH. yH-1a uM. [.11. HocoBa

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammuoe o0ecneyenne

Haumenoanue 110 Ne noroBopa CpoOK IeiCTBUS TUIEH3UN
MS Windows 7
Professional(mmst N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional

Kaspersky Endpoint

Security qis 6usneca-  |/1-300-18 ot 21.03.2018 28.01.2020
CranpapTHbIi
7Zip cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
| HaszBanue kypca | Ccblika




Mexnaynapoanas crpaBouyHas cucrema «llommpea»|URL:

polpred.com orpacas «O6Gpa3oBaHue, HAyKa» http://education.polpred.com/
Hanumonanbhas uH(pOpMAIIMOHHO-aHATUTHYCCKAsT URL:

cucreMa — POCCHICKMI MHAEKC HAYYHOI'O LIUTUPOBAHUS AT . .
(PUHLI) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Axamemusi Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '

Nudopmanmonnas cucrema - EnuHoe oKHO gocTymna K

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

denepanbHOC rOCY/IapCTBEHHOE OF0KETHOE
yupexaenne «DenepanbHblii nHCTUTYT npoMbliniennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCHUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

1. Yuebnas ayauropus Ui IPOBEJCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHUMH CpPEJCTBAMM OOY4YEHHS, CIYKallUMHU JI IPEACTaBICHUS y4eOHOMN
uHpopManuu OOJIBIION ayAWTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBaHHON MeOebIo.

2. Y4eOHast ayquTopus JUls IPOBEICHHS MPAKTUUYECKUX 3aHATUN OCHAILICHA:

- TEXHUYECKHMMH CpEJCTBAMM OOY4YEHHS, CIYKallUMHU JI IPEACTAaBICHUS y4eOHOMN
uHpopMauuu OOJIBIION ayAUTOPUM: MYJbTUMEIUNHBIMM CpEJICTBA XPAaHEHMs, NepeAayd U
npeJicTaBieHus yueOHOM HHpopManuy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayauTopus JJIsl TPYIIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUYHOM aTTECTALINN OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeIbIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

5. Tlomemienne niast XpaHeHHs M HPOPHIAKTHUECKOTO OOCIYKHUBAaHHUS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAIUN U MaTepUaoB.



ITPUJIOKEHUE 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

AyIuTOopHas caMoCTOsITeNIbHAs paboTa 00y4JaroMMXCsl OCYIIECTBISAETCS Ha MPAKTUYECKUX
3aHATUAX B BHUJC BBINOJIHEHHS YNPAKHEHUW M pELIEHUS 3a1ad, B KOTOPBIX COYETAIOTCS
AJIEMEHTHI TEOPHH U MPAKTHKH CTAJCTUIABMIIBHBIX MPOLECCOB, MO 3aJaHUIO U MO KOHTPOJEM
[pernoaaBaress.

BueaymutopHass camocrosTenbHas paboTa OOYyYaloOUIMXCS OCYIIECTBISAETCS B BHIC
U3YYEHHUS yUeOHOU JIUTEepaTyphl O pa3/esiaM JUCIHUILTUHBL.

Bonpocs! 1 3aanust A5 NPaKTUYECKUX 3aHATUN U IPOBEACHUS CAMOCTOSTEILHON PabOThI
Mo JucCHUIUIMHE «BbIMIaBka cTaiay B KOHBEpPTEpax» OIMYOIMKOBAaHBI B CIENYIOIIEM Y4eOHO-
metogudeckom obecneuenun: KomecankoB FO.A., bymanmoB bB.A., Cromipo A.M.
MerTannyprudeckue TEXHOJIOTUHM B BBICOKONPOU3BOJUTEILHOM KOHBEPTEPHOM Iiexe: YydeO.
nocobue nox pexn. B.A. bureesa.- Maruuroropck: M31-B0 MarHuToropck. roc. Te€XH. yH-Ta UM.
I''1. Hocosa, 2018. — 379 c.

OrneHOYHBIE CPECTBA ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOUHON
aTTECTAIMX 110 UTOT'aM OCBOCHHS JUCIUTUIAHBL:

IIpumepHBIe BONPOCHI VI IPOMEKYTOYHOI0 3a4eTa

1. CrpykTypa mpou3BOACTBA YSPHBIX METAIJIOB U 33JIa4H CTAICIIaBUIIBHOTO
MIPOU3BOJICTBA.

Y CTpolcTBO COBPEMEHHOTO KOHBEPTEPA.

ITopsimok BBOJ@ HEMETAUIMYECKUX MATEPUAIIOB B KOHBEPTED.

wn

&

KonBeprepHbIil Ta3: cocTaB, TeMmIepaTypa, 3albUIEHHOCTb, OpraHU3allUsl €ro OTBOAA
Y OYHCTKH.

XapakTep OKHUCIEHUsI KPEMHHUS M MapraHiia B KUCIIOPOJHOM KOHBEpTEPE.

[[InakoBBIN PEXUM KIACCUUECKON TEXHOJIOTUN KUCIOPOIHO- KOHBEPTEPHOH IUIABKH.
[ToBenenue dhochopa Bo BpeMst MPOAYBKH B KHUCIOPOTHOM KOHBEpPTEPE.

JyTheBOI peKHUM KIIACCHYECKON TEXHOJOTHH KUCIOPOIHO- KOHBEPTEPHOM TJIaBKHU.

© oo N o

Bo3moxHocTH npoBefieHus iecyabdypalun MeTajlia B KUCIIOPOJAHOM KOHBEPTEPE.

10. I3MeHeHne cpenHel Temreparypbl MeTauia 10 XOAy MpomyBku. Oxiaxmaromiee
BO3/ICIICTBHE NTPUCAIOK.

11. CtpykTypa KOHBEpPTEpPHOH BaHHBI B TMEPHOJ] MAKCHUMAIbHBIX CKOPOCTEH OKHCICHHS

yriaepona.

IIprmepHbIe BONPOCHI 1JIsl MOATOTOBKH K YCTHOMY ONPOCY

CBolicTBa METAJUTYPTUUYECKUX PACIUIABOB: YyT'yHa, CTAJIU U IIIJIAKOB.

TemmepaTypHBI peKUM B KUCIOPAHOM KOHBEPTEpE.

Oran 3anuBku yyryHa B KK.

IIpongyBka kak ocCHOBHas TexHoJiorndyeckas oneparus B KK.

«IloBanka» KOHBepTEpA.

OcHoBHBIE IapaMeTpbl KUCIOPOAHOIO AYThS: YUCTOTA, JABJIEHUE, WHTEHCUBHOCTb

ok wnE

MMpOAYBKH, CKOPOCTb UCTCUCHUS, ITJIOTHOCTD.
7. OcobenHoctu NPUMCHCHUA NUIMHAPUYCCKUX U KOHHUYCCKUX COIICII IJId OAa4Yr OYThS B
KOHBEpTEP.



8. CrpykTypa peakilMOHHOW 30HBI MPU MPOTYBKE METaJlJIa CBEPXY.

9. KomOunupoBaHHas MPOJIyBKa KOHBEPTEPHOIH BaHHBI: HA3HAYEHUE U PEAreHTHI.
10. CtpykTypa peakMOHHOM 30HBI IIPH MPOAYBKE METaJJIa CHUY.

11. Obmas xapakTepucTHKa cormia JlaBas U mpuHIHUIT ero paboThI.

12. CtpykTypa KOHBEPTEPHOM BaHHBI IOCIIE 3aJMBKH JKUAKOTO UyTYHA.

HpnMepnble 3aJaHuA 1JId BBIITOJTHCHUSA KOHTpOJ’IbHOﬁ paﬁoTbI

KontposasHas padora Ne 1.
- Knaccuueckasi TeXHOJIOTHSI BBIIUIABKY CTAIM B KOHBEPTEPAX.
- TpeboBaHus y MIUXTOBBIM MaTeprajgaM KOHBEPTEPHOM IJIABKH.
3amaua 1. OmnpenenuTs pacxoj TEXHUYECKHM YHUCTOIO KHCJIOPOJAa Ha IPOIYBKY
MeTaJomuXThl, cocrosmed u3 100 T soma u 300 T )KMAKOrO YyryHa, UMEIOIIETO0 XUMHYECKUN
cocTtaB OJIM3KUH K CpeJHUM 3HaueHusM cocraBa 4uyryHoB [TAO «MMK», npu BblIUIaBKE B
KOHBepTepe aBTOKY30BHOM ctanu tumna 0810.
3amaua 2. Ckonbko wu3BecTH, comepxkamein 90 % CaO, moxno nomyuuth u3z 500 T
W3BECTHSKA, €ClIM B HeM cozaepxkutces 95 % CaCOg3 ?

KonTponbHas pabora No 2.
- OCHOBHBIE PEAKIIUU OKUCIUTEIBHOTO padHUPOBAHUS.
- MartepuanbHblii U TEIIOBOM OallaHChl KOHBEPTEPHOI MIIaBKH.
- XapaKkTepucTHKa OCHOBHBIX CTATEH OalaHCOB.
- CocraB 4yryHa, Jioma, CpeIHUI COCTaB METAJLIOIIUXTHI.
3amaga 1. Omnpemenwth COCTaB HaMEPTBO  OOOMOKEHHOTo  jojiomuTa CaTKHMHCKOTO
MecToposkaeHus, coxeprkaiiero 30,66 % CaO; 21,73 % MgO; 0,2 % SiOp; 0,25 % Al1,0,; 0,43 %
Fe,O3; 0,01 % Mn304; 46,72 % TLILIL (IOTEPH MIPH MPOKATHUBAHKH ).
3amaua 2. Ckonbko m3BecTH, coaepkaien 85 % CaO, moxkHo nomyunts u3 1000 T u3BecTHsIKA

ATanoBcKkoro MectopoxieHust ? M3BecTHSIK AramnoBCKOro MecTopokaeHusi couepxut 52,77 % CaO;
3,2 % MgO; 0,8 % SiO5; 0,1 % S 1 43,13 % m.1.11. (TIOTEpH TPH MPOKATMBAHKH ).

JlaboparopHsie padOTHI:

1 MonenupoBanue 00pa30BaHus yCaJOUYHON paKOBUHBI B CTAIbHBIX CIUTKAX
2 N3yueHne KpUCTaININYECKOTO CTPOEHUS U MAKPOCTPYKTYPhI CTaJIbHBIX CIIUTKOB;
3 N3ydeHne KpUCTAIUIMYECKOTO CTPOEHUS U MAaKPOCTPYKTYPbI HEIIPEPBIBHOJIMUTBIX 3arOTOBOK.



MNPUJIOKEHHUE 2

OIIeHO‘leIe cpeacrea Jid MPpOBEACHUA HpOMe)KyTO‘lHOﬁ aTrTeCTallun

a) [Inanupyemsle pe3yabTaTbl 00yUEHUS U OLIEHOUHBIE CPENICTBA AJIs IPOBEACHUS IPOMEKYTOUHON aTTECTALIUN:

CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[Tnaaupyemsie pe3yabpTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

[TK-1: ciocoOHOCTBIO K aHAIM3Y U CUHTE3Y

3HaTh

IMoHsATHSI aHAITM3a M CHHTE3a MPUMECHHUTEIBHO K
METaJUTypPrHIeCKOMY HANpPaBJICHUIO, B Y4CTHOCTH K
BOIIPOCAM [POHM3BOJICTBA CTadd B KHCIOPOIHBIX
koHBepTepax. OCHOBHBIC PEaKIHHU, IPOTEKAOIINE B
KHCJIOPOJIHOM KOHBEpPTEpe MNPH BBIMJIABKE CTAIH.
OcobeHHOCTH pabOThI COBPEMEHHBIX KOHBEPTEPOB
M TEXHOJIOTHIl CTaJeIIABUIIBHOTO MPOM3BOCTBA.
I/IHHOBaI_[I/IOHH])Ie TCXHOJIOTUM B KOHBEPTECPHOM
HPOHM3BOJICTBE.

Hepeqeyb meopemu4ecKux 60npocoes K zauemy c OL;QHKOﬁ.'

CoBpeMeHHOE COCTOSIHNE KOHBEPTEPHOTO IPOU3BOACTBA CTAJIH.

OCHOBHBIE 3JIEMEHTBI KOHCTPYKIHH KUCIOPOIHOTO KOHBEPTEPA.

OO0mas xapakTepucTHKa paboyero NpoCTpaHCTBAa KOHBEpTEpa.

OcobenHocTH (hyTEpOBKH paboyuero MpocTpaHCTBA KOHBEPTEPOB.

Bup! paboT M0 BOCCTAHOBIICHHIO Pab0Uero cios GyTepoBKH.

[TpoomKUTENEHOCTD KaMITaHUU pabOThl KOHBEPTEPOB U (haKTOPHI €€ ONPEACIAIOLINE.

Knaccudukamnms coBpeMeHHBIX CIIOCOOO0B TUIaBKH CTalM B KOHBEPTEPaAX.

Bunpl ra3oB okuciureneil Uil NPOAYBKM MeTalia B KOHBEpTepax M CIIOCOOBI BBOJa HMX B
KOHBEPTEPHYIO BaHHY.

3aKOHOMEPHOCTH JBIKCHUS I'a3a M0 KaHAJIaM [IepEeMEHHOT0 CEUSHHSI.

OCHOBHBIE TIapaMeTPbl KUCIOPOAHOTO JIyThs: YMCTOTA, JABJICHWE, WHTEHCHBHOCTb  MPOJYBKH,
CKOPOCTb HCTEUEHUS], TNIOTHOCTb.

OcobenHocTu MPUMEHCHUA MUINHAPUICCKUX U KOHUYCCKUX COTICIT IJIA IOJJa4YU 1YyThsl B KOHBEPTEP.

CTpyKTypa peakOHHOW 30HBI IIPH MPOYBKE METaJlIa CBEPXY.

KombOuHupoBaHHas mpoyBKa KOHBEPTEPHO BaHHBI: HA3HAYEHUE U PEareHTHI.

CTpyKTypa peakiIOHHOI 30HBI IIPH MPOJIyBKE METAJIa CHU3Y.

O6m1ast xapakTepuCcTHKa coriia JIaBasst ¥ IpUHIMII ero paboTHI.

CrpyKkTypa KOHBEpTEpHOW BaHHBI ITOCTIE 3aJTUBKHU JKUAKOTO UyTYHA.

BbIX01 ®HIKOTO METaJ1a B KUCJIOPOHOM KOHBEPTEPE U ONPEIEISIONIHe ero (hakTophl.

OCHOBHBIE TIPOIIECCH B IEPBUYHOMN PEaKIIMOHHOM 30HE.

XapaxTep B3aUMOJCHCTBUS IyThsS C METAJUIOM B IEPBUYHOMN PEaKIIMOHHOM 30HE.

OCHOBHBIE 3JIEMEHTBI KOHCTPYKIMH (YPM JUISL HOAAYH AYThs CBEPXY.

JlyTbeBbIe yCTpOiicTBa IIPH NPOAYBKE METAIIa CHU3Y.

OCHOBHBIE TIPOLIECCHI BO BTOPHUYHON pPEaKIIMOHHON 30HE.

Posib OKCHJIOB JKelie3a B OKUCJIUTENBHBIX MPOLIECCcax PeaKIMOHHON 30HbI.




CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[Tnaaupyemsie pe3yabpTaTsl 00yIeHUS

OreHOYHBIE CpeaCTBa

OOpazoBaHHUe NIAKO-METAIUINYECKON 3MYJIbCHU B TOJIOCTH KOHBEPTEpPAa U U3MEHEHHE €€ YPOBHS BO
BpeMs IPOYBKH.

Ponb koposibKOB MeTallIa B OKUCIUTENBHBIX IpoIeccax.

OCHOBHBIE 3a]1a4¥ OKHCIIMTEIFHOTO PAQUHUPOBAHUS B KOHBEPTEPaX U METO/IbI HX PELICHUSL.

Oco6eHHOCTH TeXHOJIOTUH NTepe/esia HU3KOMapraHIlOBUCThIX YyTYHOB.

OcobeHHOCTH TEXHOJIOTHH Tepesena (ochopHCTBIX YyTYHOB.

OcCoOCHHOCTH TEXHOJIOTHH TIepeIesia BaHaJUICOIePKAIIUX TyTyHOB.

Oxucnenue xene3a Bo BpeMs IPOAYBKH MeTajljla B KOHBEPTEPE.

OcCoOCHHOCTH OKHCIICHUS YTIIepoia B KHCIOPOIHOM KOHBEpTEpE.

Ilopsinok BBOAA HEMETAINIMUECKMX MAaTEPUAJIOB B KOHBEPTED.

KouBepTepHbIil ra3: cocTtaB, TeMIEparypa, 3albLIEHHOCTh, OpPraHu3alusi €ro OTBOAA W OYUCTKHU.

XapakTep OKHCICHHA KPEMHHUS 1 MapraHia B KUCIOPOJHOM KOHBEpTEpe.

[[InakoBBINM peXKUM KJIACCUUECKON TEXHOJIOTUU KUCIOPOJHO- KOHBEPTEPHOM IJIABKH.

[ToBenenue pocdopa BO BpeMst NPOYBKH B KHUCIOPOIHOM KOHBEpPTEpE.

JyTheBol pexUM KIacCUUECKON TEXHOJIOTUU KUCIOPOAHO- KOHBEPTEPHOU TUIABKH.

Bo3moxxHOCTH TIpOBeieHHS AeCyIb(ypann MeTaia B KHCIOPOIHOM KOHBEpTEpE.

W3MmeHeHne cpenHell TemmepaTypbl MeTajula MO XOAy HpoayBkH. OXxJaxjaroliee BO3ICHCTBUE
MIPUCAIOK.

CrpyKTypa KOHBEpTEPHOI BaHHBI B IEPHUOJI MAKCUMAJIbHBIX CKOPOCTEH OKUCIIEHMS YIIepoa.

XapakTepucTUKa JKUIKOTO YyryHa Kak OCHOBHOIO MaTepuana KJIaCCHUYECKON TEXHOJIOIMH
KHCIJIOPOJHO- KOHBEPTEPHOU MJIABKHU.

MeTannuueckuii JoM: Ha3HaYE€HUE U CBOMCTBA.

CoOTHOIIIEHHE MEXIy YYyT'YHOM W JIOMOM B IIMXTE KHCIOPOJIHBIX KOHBEPTEPOB W (PAKTOPHI, €ro
OIIpEEIISAIOLIUE.

OCHOBHBIE ~ OmEpallMd  KIACCHYECKOM  TEXHOJOTMH  BBIIABKHM  CTaJM B  KHUCIOPOJHOM
KOHBEpTEpE: CYIIHOCTh, TOCIEN0BATEIBHOCTD U MPOJOKUTEIFHOCTD UX IIPOBEACHUS.

TemnnoBoe cOCTOSIHUE KOHBEPTEPHOM BaHHBI IIEPEl IPOYBKOM.

JnHaMuKka cocTaBa ILj1aka 10 X0y MPOIYBKH B KOHBEpTEpE C BEPXHEU nojgaveil 1yThs.

IInaBUKOBEIN IITIAT: HA3HAYCHHUE, COCTAB U CBOMCTBA.

Pabora coma JlaBains B pacueTHOM peskAMeE.

®opMUpPOBaHUE PEAKIIMOHHON 30HBI B KOHBEPTEPHOIl BaHHE.

M3BecTh: Ha3HaUEHUE, COCTaB U CBOWCTBA.

CtpoeHue peakIMOHHOH 30HbI TPH IPOYBKE COOKY.

3HauyeHHE NTaK000Pa30BaHUsI U €0 CBS3b C IYTHEBBIM PEKUMOM ILIABKH.

MexaHI3M pacTBOPEHHS H3BECTH B IIUIAKE.




CTpyKTypHBIT

AIEMEHT [Tnarupyemslie pe3yabTaTel 00yUCHHS OreHOYHBIE CpeaCTBa
KOMIIECTEHITHA
OcHOBHBIE TPEOOBaHHMS K H3BECTH.
INoka3zaTenu NuIako0Opa30BaHUA M UX U3MCHEHHUS 10 X0y MPOYBKH.
OCHOBBI pacyera pa3MepoB PEaKI[MOHHOMN 30HBI.
Oco06eHHOCTH IPUMEHEHHs! TOIINBA B KOHBEpTEepax.
YMmeTh JlaBaTh XapaKkTepUCTUKY OCHOBHBIM IIpOIieccam, Ipaxkmuueckue 3a0anus:
MPOTEKAOIUM B KHUCIOPOJHOM KOHBEpTEpe MpHU JlaTb XapaKkTepHUCTUKY MpOIiecCy MPOU3BOICTBA CTAIM B KUCIOPOJHOM KOHBEpTEpE:
BBIIUIABKE  CTajW.  BByIeNsaTh  TJIABHBIE U - JIaTh XapaKTEePUCTHUKY MPOLIECCY OCMOTpPA U 3alpaBKH (hyTEPOBKH;
BTOPOCTENIEHHBIE AJIEMEHTBl METaIypru4ecKoro - IaTh XapaKTEepPUCTUKY MPOIECCY 3aBaJIKU JIOMa;
mpouecca Ha OcHOBe wuxX aHanm3a. OO6oOmark - IaTh XapaKTEepPUCTUKY MPOIecCy 3aJUBKU YyTyHa;
pa3IMIHbIC BapHalM{ KHCIOPOJHO-KOHBEPTEPHOTO - IaTb XapaKTePUCTHKY MPOIECCY MPOIYBKH U T.1.
mpoIiecca Ha OCHOBE X CHHTE3a.
Bnanets CriocoOHOCTBIO  BBIOJHATH ~ PacdeTsl MO IIpumepwl 3a0anuii Ha pewienue 3a0ay U3 nPOPECcCUOHATLHOU 001ACIU:

KOHBEPTCPHOMY HNPOU3BOACTBY Ha OCHOBC aHaJIM3a
1 cuHTe3a. HaBbIkaMU BBIIONHCHUS IIMXTOBKHU JUIA
PCaIbHBIX YCHOBI/Iﬁ MCTAJLTyPru4eCcKoro
MNpOnU3BOACTBA.

3amaua 1. Ompenennuts pacxol TEXHHMYSCKH YHCTOTO KHCIOPOAa Ha MPOAYBKY METAIDIOIIUXTEI,
cocrosmiei u3 100 T moma 1 300 T )KUAKOTO IyTyHA, UMEIOIIETO XUMHYECKUH cOCTaB OJM3KHUIT K CpEeTHUM
3HaueHusAM coctaBa 4yyryHoB [TAO «MMK», npu BhiIJIaBKE B KOHBEPTEPE AaBTOKY30BHOW CTalM THIIA
08IO.

3anaua 2. Ckoabko u3Becty, copepxaieit 90 % CaO, MoxHO nonyduTs U3 500 T U3BECTHSKA, €CIU B
HeM coaepxkutes 95 % CaCO; ?

3amaua 3. Omnpenenuts COCTaB HAMEPTBO O0O0MOKEHHOro JonomuTa CaTKWHCKOTO MECTOPOXKIIECHMS,
comepxartero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0y; 0,25 % A1,0,; 0,43 % Fe,0s; 0,01 % Mng0,; 46,72 %
ILILIL (TTOTEPH MPU IPOKATUBAHUH).

3amaua 4. Ckonbko m3BecTH, cozeprkariei 85 % CaO, moxHo nomyunts n3 1000 T M3BeCTHsIKA AraroBCKOTO
MecToposkeHust ? VI3BeCTHSIK ArarnoBCKoro Mectoposkzaenust couepskut 52,77 % CaO; 3,2 % MgO; 0,8 % SiO,; 0,1
% Su 43,13 % m.ILm. (I0TepH MPH MPOKAIUBAHUH).

3amaua 5. OnpenenuTs BBIXO M COCTAB W3BECTH, TTOTyISHHOH U3 M3BECTHsIKA TyprosKCKOro MeCTOpOKICHIIS,
€cIM B Hel Tocie o0xura octanocsk 5 % 1111 M3Bectrsk Typrosikckoro MectopoxieHust conepxur 54,3 % CaO;
0,4 % MgO; 1,0 % SiO,; 0,27 % Fe,0s; 0,08 % P; 0,1 % S u 43,85 % r.1L1. (OTepH MPH NPOKATMBAHFKH).

IIK-2: ciocoGHOCTHIO BI)I6I/IpaTI) METOABI UCCIIEJO0BAaHUA, INITAHUPOBATH U IPOBOAUTDH H€06XOHI/IMI)IC OKCIIEPUMECHTBI, MHTCPIIPETUPOBATH PE3YJIbTAThI U ACJIaTh BbIBO/IbL

3HaTh

OCHOBHBIC METOAbI
HCII0JIb3YEMBIC pu BBITIJIABKE
KHUCJIOPOAHBIX KOHBEPTEPAX

HCCIICIOBaHUH,
cTaJiu B

Ilepeuenvy meopemuueckux 6ONPOCO8 K 3a4emy:
Mertonb! HccneoBaHU KOHBEPTEPHBIX MPOIECCOB:
- TabOpaTOPHEIE;

- TIOJIYIIPOMBIILIJIEHHBIE;

- IPOMBIIIJIEHHBIE




CTpyKTypHBIT

JJIEMEHT [Tnaaupyemsie pe3yabpTaTsl 00yIeHUS OueHoYHBIE CpENCTBA
KOMITCTEHIINU
Ymers BBIOMPATh METOJBI MCIIBITAHUI; aHAIN3UPOBATH Ipaxmuueckue 3a0anus:
u 0o0pabaThBaTh pE3yJbTAThl HCCIENOBAaHUH U OmnucaTh METO/IBI ONIPEICNICHH NTOKa3aTeIe KOHBEPTePHON TUIaBKU:
U3MepeHuit - pacueTHBIN (METO MaTeMaTHYECKOI0 MOJIETUPOBAHNUS);
- METOJ PU3NYECKOT0 MOJICIUPOBAHHS.
Bnaners MPaKTUYECKUMU HaBBIKAMU MIPOBECHUS 3aoanus na pewenue 3a0ay u3 npogeccuonanbHO 061ACMU, KOMNIEKCHbIE 3A0AHUA.

UCIIBITAaHUI MO ONPEJIENICHUI0 OCHOBHBIX 3HAUUMBbIX
rapaMeTpoB KOHBEPTEPHOW IUIaBKU W MPUMEHEHHMs
METOZOB MOBBIIICHUS 3 PeKTUBHOCTH
CTaJICIIAaBIIIBHBIX IIPOLIECCOB

HpOZ[eMOHCTpHpOBaTI: HaBBIKW B  ONPCACICHUU OCHOBHBIX MoKa3artejen KOHBepTepHOﬁ IIJIaBKH,
OPpCIIOKNUTL MCPONPUATUA IO IMOBBIIICHUIO BbIXOJa I'OJHOI0 METalla B KI/ICHOpOHHO'KOHBepTepHOﬁ
IIJIaBKC




0) Iopsiiox mpoBeeHHsI TPOMEKYTOUHOM aTTECTAIlMH, TIOKA3aTeId U KPUTEPUHU OLCHUBAHUS:

[TpomexxyTouHas arTecTanus Mo JUCUUIUIMHE «BBIMIaBKa CTaqu B KOHBEPTEPAaxX» BKIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS O0yUYaIOLIUMUCS 3HAHUI, U
NPAaKTUYECKHE 3a/aHusl, BBIABIIOMIME CTENEHb C()OPMUPOBAHHOCTH YMEHHH M BIaJICHHIA,
pOBOAUTCA B (hopMe 3aueTa ¢ OILICHKOM.

3ayer Mo JaHHOM AMCUUIUIMHE MPOBOJUTCSA B BUAE COOECETOBAaHMS B paMKaX TEOPETHUECKUX
BOIPOCOB, BHIHOCHMBIX Ha 3a4€T W/WUJIN PELIeHUs] IPAKTUYECKUX 3aJaHuM.

[Toka3zarenu v KpUTEPUU OLIECHUBAHUSA 3a4€Ta C OLICHKOM:

— Ha OUEHKY «OTIHYHO» (5 OayioB) — OOy4arouuiicss JEeMOHCTPUPYET BBICOKUN YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHusi, CBOOOJHO OMepupyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUAX MOBBIIICHHOHN CI0KHOCTH.

— Ha OIEHKY «Xopomo» (4 Oamia) — oOyYaronIuics JEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYUTENbHbIE OMIMOKH, HETOYHOCTH, 3aTPyIHEHHUS TMPU aHAIUTUYECKUX OIEepalusXx,
nepeHoce 3HaHWK M YMEHUH Ha HOBBIE, HECTAaHIAPTHBIE CUTYAIHH.

— Ha OLEHKY «yJIOBJIETBOPHUTENHHOY» (3 Oayuia) — oOyvaromuiics JeMOHCTPUPYET MOPOTOBBIiA
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMK: B XOJI€ KOHTPOJILHBIX MEPOIPHUATHI JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBHE OTICNIbHBIX 3HAHHWI, YMEHUH, HaBBIKOB, OOYyYaroIIHiics
UCTIBITHIBACT 3HAYUTENIGHBIC 3aTPYJHEHUS TPU ONEPHPOBAHUU 3HAHUSMH M YMEHUSIMH TPU HX
MEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OILIEHKY «HEYJOBJIETBOPUTEILHOY (2 Oana) — oOyyarouuiicss AeMOHCTPUPYET 3HAHUSI HE
O6onee 20% TeopeTHMUECKOrO0 MaTepHala, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HEYAOBIETBOpUTENbHOY» (1 Oamn) — oOydaromuiics He MOXKET MoKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BENCHHS W OOBACHEHHS WHPOPMALMH, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.



