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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lensimu ocBOeHUS AUCUMILTUHBI «BhITIIaBKa CcTany B KOHBEPTEPax» SBJISIOTCS: pa3BUTHE
y CTYACHTOB JHMYHOCTHBIX KadecTB, a Takxke (HOpMHUpOBaHHE OOMIENPOPECCHOHATBHON U
po)eCCHOHAIBHONW KOMIETEHIIMA B cooTBeTcTBUM ¢ TpeboBanusmu DPI'OC BO 1o
HarnpasieHuto noarotrosku 22.03.02 Meramnyprus.

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

JucuuiuinHa BelmuiaBka ctanyu B KOHBEPTEPAaxX BXOJIUT B BapUATHBHYIO 4acThb y4eOHOIO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

OCHOBBI METAJTYPrU4€CKOr0 IIPOM3BOACTBA

VY4eOHasi - 03HaKOMUTENNbHAs IPAKTUKA

dusuka

Xumus

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

[TonroToBka K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON paboThI

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAS IPAKTUKA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbraTe OCBOEHMS AUCUUIUIMHBI (MOAYJs) «BplmiiaBka cTraiau B KOHBEPTEPAX»
oOyyaroImuiics JoIKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

[TK-1 crmocoOHOCTBIO K aHAJIU3Y U CUHTE3Y

3HaTh [TonsaTHS aHanMM3a U CUHTE3a MPUMEHUTEIHHO K METAILTyPrHUECKOMY
HaIpaBJICHHUIO, B YaCTHOCTH K BOIIpOCaM IMPOMU3BOJACTBA CTAJIU B
KHCIIOPOJIHBIX KOHBepTepax. OCHOBHBIE peaKIINH, TPOTEKAIOIIUE B
KHCJIOPOJIHOM KOHBEpTEpE MpH BhITIIaBKe cTasid. OcOOEHHOCTH PabOThI
COBPEMEHHBIX KOHBEPTEPOB U TEXHOJIOTHI CTalIerIaBUILHOTO
IMpOU3BOJACTBA. I/IHHOBaIII/IOHHI)Ie TEXHOJIOTMHU B KOHBECPTCPHOM
MIPOU3BOJICTBE.

YmMmeTh JlaBaTh XapakTepUCTUKY OCHOBHBIM IIpOIIECCaM, IPOTEKAIOIINUM B
IIPOTEKAIOINE B KUCIOPOJHOM KOHBEPTEPE IPH BBIIIJIABKE CTAIH. BeIensaTh
TJIaBHBIE U BTOPOCTENEHHBIE 3JIEMEHTHI METALTYPIHYECKOT0 Mpoliecca Ha
ocHoBe ux aHannza. O000IIATh pa3IMYHbIE BapUaIIH
KHCIIOPOJHO-KOHBEPTEPHOTO IIPOLECCA HA OCHOBE UX CUHTE3A.

Bnanets CriocoOHOCTHIO BHIMIOTHATH PACUeThl IO KOHBEPTEPHOMY MPOU3BOACTBY HA
OCHOBE aHaJIM3a U cUHTe3a. HaBbIkaMy BBINIOIHEHUS ITUXTOBKU IS
peanbHBIX YCIOBUM METAIITyPrU4eCKOrO MPOU3BOACTBA.

[TK-2 criocoGHOCTHIO BBIOUPATH METO/IbI UCCIIEI0OBAaHUS, INTAHUPOBATEH U MPOBOIUTH
HE00XO0/IMMBbIE SKCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3YbTATHI U JI€TaTh BHIBOIBI

3HaTh OCHOBHBIE METO/Ibl UCCIIEI0BAaHUM, UCII0JIb3YEMBbIE ITPH BBIIUIABKE CTAH B
KHCJIOPOJIHBIX KOHBEpTEpax

YMeThb BBIOMPATh METO/IbI HCTIBITAHUI; aHAJIU3UPOBATh  00padaThIBATh
pe3yJIbTaThl HCCIEN0OBAHUN U U3MEPEHUI




Bnanets

MIPaKTUYECKMMH HAaBBIKAMU IIPOBEICHMS UCIIBITAHUN IO OIIPEECIICHUIO
OCHOBHBIX 3HAYMMBIX [1APaMETPOB KOHBEPTEPHOU IIJIABKU U [IPUMEHEHUS
METOZ0B HOBBIIIEHUS 3()(HEKTUBHOCTHU CTaIEIIaBUIbHBIX TPOLECCOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 159,2 akan. 4acos:
— aynutopHas — 152 akan. 9acos;
— BHEAyIUTOpHas — 7,2 akaJl. 4acoB

— caMocTosTeNbHAs pabota — 57,1 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

®dopma aTrecTaluu - 3a4€T, KypcoBasi padoTa, SK3aMeH

AynuropHas s
o | KoHTaKTHAS pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S & © | caMOCTOSsITENbHOI | yCcieBaeMOCTH U
JTACIUTUTAHBI H £ m .. | KoMIeTeHIUH
O g £ paboThI TIPOMEKYTOUHOM
mab. | mpakT. | 3 aTTecTalyy
Jlek. s < 11
3aH. 3aH. | QO &
1. Conepxanue Kypca
Uzyuenue
1.1 Bsexmenue: CTpPyKTypa yi N
yueOHOM, Hay4HOH
MPOU3BOICTBA YEPHBIX o
Y CIIPaBOYHOM
METaJLIOB u 3aj1a4n
CTaJICMIaBUIIEHOTO AHTEPATYPRLTIO - 1py o vesicyTouHbI
6 6/41 | 5 Teme POMEAYT MK-1
MIPOM3BOJICTBA, npeaMeT 3a4er
JTUCIUTIINHEL.
JUCIHUIIINHBI,
Pa6ora ¢
y4eOHO-MEeTOTNUEeCKHE
3JIEKTPOHHBIMU
MaTeprabl
OoubIMoTeKaMH
1.2 YcrpoiicTBo
COBPEMEHHOTO KOHBEpTEpa:
TEOMETPHS paboyero
MPOCTPAHCTBA, (YTEPOBKa, Uzydenue
KOPIIYC, OIOPHOE KOJbIIO, yueOHOI, Hay4HOU
MeXaHU3MBbI MIOBOPOTA. Y CIIPaBOYHOM
CucteMsl Toa4Yu JMTEPATYPBI IO |y T OUHBI
KHCJIOPOJIa, 6 8 841 | 7,2 TEME P 3a‘i’; I1K-1
HIaK000Pa3yHOIIUX, JUCLUTUTUHBIL.
PACKHCIISIOMINX u Pabora ¢
JIETHPYIONINX MaTepHasoB. JIIEKTPOHHBIMHU
T"azooTBOASIIINI TPAKT. OnbIMOTEKAaMHU
PasnoBugHoCTH CHUCTEM
OXJIKACHHS W  OYHCTKH
rasoB
Nzyuenue
13 CaoiicTBa y4eOHOM, Hay4HOU
METAJLTYPTHICCKUX u CHpaBO‘{HOﬁ
pAacIIaBoOB: YyTyHa, CTaJH JIATEPATypPHI MO
U 1nuTtakoB. TemmeparypHbIit 6 6/41 10 TeMe VYeTHbli onpoc [K-1
pexUM B JACIMTUIAHEL.
METaJUTyPTUYECKUX Pa6ora ¢
arperartax JNIEKTPOHHBIMHU
O6nbanorexamMu




14 Knaccnueckas
TEXHOJIOTHS BBIILUIABKU
CTaldi B  KOHBEpTEpax:
noustie «TexHomorus» u

«Kiaccuueckas
TEXHOJIOTHS». Visyucnie
TexHonornueckue yaeGHOf, HayaHOil
MHCTPYKUHH, X u cnpa’Bquoﬁ
Ha3HAueHHe M CTPYKTYpa.
IepBas onepanus 8 10 HHTepT aeTMyé)H o Konrtponsnas MK-1
BBITIIABKH cTanm B [——— pabora 1
KOHBEpTEpax - OCMOTp H Pabora ¢
MOATOTOBKA arperara M ero
cucreM K pabore. 3amauu, %J;%I;TIESTH;I:;IE
0053aHHOCTH  TEPCOHAIA,
BU/IBI pabor 10
BOCCTAHOBJICHHIO pabodyero
(4 ¢byTepoBky,
MPOJODKUTENHHOCTD
orepanuu
1.5 3arpyska Joma:
Ha3HAUeHWEe U TpeOOBaHUS
K IPOBEJECHHUIO OIEpaLUU.
XapakrepucTuka oma:
XAMHYIECKUI COCTaB, Uzyuenue
COIYTCTBYIOIIHE yueOHOM, Hay4HOU
MaTepHaibl, rabapuThl. U CIIPaBOYHOM
Tonaya oma K JUTEpaTypshl IO KoHtposbHas
KOHBEPTEPY, CrocoObI 6/21 6 TeMe pabota 1 MK-1
3arpysKH, JCIATUINHEL.
HIPOJOKUTEILHOCTD Pabora ¢
orepanmy. [lomaya mepBoii SNIEKTPOHHBIMHU
MOpLMHU O6ubauorexamu
ITaK000OPa3yIOLIHX
MaTepHUaoB: BHU] 51
KOJIMYECTBO Mmarepuana,
cucreMa 3arpysKu,
1.6 BaynuBKa yyryHa: 3amga4a
U CIOCOOBI  NPOBECHUS,
MPOJODKUTENHHOCTD
OIIEpaLUH. XuMuueckuit ayuenue
cocraB M TeMreparypa yueGHOf, HayaHOil
1éyryHa, MUKCEPHBIH IIUTaK.  CrIpaBoTHOi
€CTBA
TIfaIfCHOpTI/IpOBKI/I qyryHa. TATEPATYPRI IO .
6/41 2 Teme VYcrHbli onpoc IK-1
MuxkcepHoe OTJCIICHHUE, e —
MUKCEPBI, KOBIIH Pabora ¢
MHUKCEPHOTO TUIIA, MAallIMHBI 1EKTPOHHBIMHU
JUIL  CKauWBaHWs IILTaKa. SUGIHOTCKAMM
OO6paboTka uyryHa mepen
3aJIMBKOM. CocrosiHue
KOHBEpTEpHOU BAaHHbI
TIOCJIe 3AJIMBKU YyTryHa
1.7 [Iponyska Kak
OCHOBHAsI TEXHOJOTUYECKAS
omeparus.  «3aKUTaHHUE» VisyucHie
TUTaBKH, MIOJIOKEHHE yae6HOM, HayaHOfi
GypMBI M PEXHM TOJAYH I/ICHpa,BO'-IHOﬁ
s i oo |
(UBHKO-XHMHCCKIX u 8/41 Teme 71a00paTOPHOH IK-1
. JACIMTUIAHEL. paboThl
TEIUIOBBIX MpOLECCOB! PaGora ¢
AYTHEBOH,  LIAKOBBIH N S CKTPOHHEIMH
TETIIOBOMH PEKUMBI SUGIHOTCKAMM
MIPO/IYBKH.
[IponomxurenpHOCTH

orepanumn




1.8 «IToBanka» KoHBepTEpA.
Criocobbl  oTbopa  mpo0
MeTalla M IUIaKa, 3aMep
TEMIIEPaTypBhl. MB3IIII.
BpeMsi oxuIaHHs aHaNU3a.
Brr-nmyck meramnma, poisb

Nzyuenne
yueOHOM, HayuHOM
Y CIIPaBOYHOM

CTANCBAITYCKHOMO JIUTEPATypPHI MO 3ammra
Y 8 821 | 0,6 Teme naboparopHon IK-1
otBepcTusi. OTceuka miaka.
JICIMTUINHEL. paboThI
Packucnenune u
Pabora ¢
nerupoBanue crand. Poip
SNIEKTPOHHBIMHU
CTpyH MeTamia. Bpewms
O6nbaroTexamMu
Bbimycka. CnuB  1mmiaka,
MPOJIOTKUTELHOCTh
oneparun. ki maBku
1.9 U3smeHeHnme cocTaBa
Meraia o X0y
TIPOTYBKH: Hayao
npoinKn COCTaB YyT'yHa Vsysenne
poaty ap Hyryna, yueOHOM, Hay4HOMH
JoMa, CpemHHd  cocTaB N
Y CIIPaBOYHOM
MeTauomuxThl. OCHOBHBIC
€aKIUK  OKHCIUTEIBHOTO JHTCPATYPHI IO KontposnbHast
P 8 621 | 6 Teme P MK-1
papUHUPOBAHHS. pabora 2
JIACIUTUTAHEL.
OcraTouHble  COAEPKAHUA
Pabora ¢
XUMHYECKAX  DJIEMEHTOB.
SIIEKTPOHHBIMHU
Ponb KonudecTBa IILTaKa.
OnbIMoTeKaMu
Koadduuenrsr
pacmpenenieHusi U CTeneHb
OKHCJICHHS DJIEMEHTOB
Nzyuenne
1.10 U3meHeHue cocraBa yueOHOM, Hay4HOU
[ITaKka 10 XOAY NPOJYBKH: Y CIIPaBOYHOM
Si02, MnO, FeO (Feobm, JIUTEPATypPhI MO KoHThoNLHAS
¥FeO), CaO, MgO. Pomb 6 6/21 8 Teme aé)OTaZ IK-1
OKCHJIOB >KeJie3a. SIBiaeHus TUCIUTIINHEL. p
«BBIOPOCOB u Pabora ¢
«CBOpaYMBaHUD) IITaKa JIIEKTPOHHBIMH
oubIMoTeKaMH
Nzyuenue
yaeOHOM, HAyIHOH
1.11 MarepuanbHelii U U CIIPAaBOYHOU
TETJIOBON OaxaHChI JUTEPATYpPHI MO KoHThoNLHAS
KOHBEpTEpHOH IUIaBKU. 6 821 2,3 TEeMe agOTa 5 TIK-1, T1K-2
XapaKTCpl/lCTl/lKa OCHOBHBIX JUCHUIIIIMHBI. p
craTeil OaraHCOB Pabora ¢
3JIEKTPOHHBIMU
OoubroTexaMu
HWroro no pazneny 76 76/30M1 | 57,1
Hroro 3a cemectp 42 42/1611| 18,9 9K3aMEH,Kp
3a4eT, KypcoBas
WITOro 110 JIMCIHTLTHEE 76 76/30M | 57,1 » K9P TTK-1,1TK-2

pabora, 5K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C menpro peanu3aniy KOMIIETEHTHOCTHOTO TIOJX0/a, a Takke (opmMupoBaHus U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEIICTBa,
CIocoObI ¥ OPraHU3aIMOHHBIE MEPOTIPHUSITHS:

- U3YYCHHE TEOPETHYECKOro MaTepuaia AUCIHUILIUHBI Ha JIEKIHUAX C UCTIOIh30BAHUEM
KOMIThIOTEPHBIX TEXHOJIOTHA;

- CaMOCTOSATEhHOE HW3YYCHHE TEOPETHUYECKOro MaTepuaia JUCHUIUIMHBI  C
HCITOJIb30BAaHUEM METOIMUECKHUX Pa3pabOTOK, CIIeNHaIbHON Y4eOHON ¥ HAYyIHOU JINTEPaTypPhI;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00paTOPHBIX 3aAHATHSIX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
7a00paTOPHBIX 3aHATUN TPEAINoJaraeTcs Mmepexol OT PEHPOIYKTUBHBIX METOJ0B OOYYCHHS K
YaCTHYHO TIOMCKOBBEIM M  HCCIEAOBATEIbCKUM METOJaM, pPa3BUBAIOIIMM JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bonipoca. C 3TO# IeNbI0 BO3MOXHO HWCIIOJIB30BAHHE METOJOB IBPHCTUYCCKHUX BOMPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

CamocrosiTennbHass paboTa CTYIEHTOB JOJDKHA OBITH HallpaBieHA Ha 3aKpeIUiCHUE
TEOPETUUECKOr0 MaTepuania, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3yYeHHWE, Ha MOJTOTOBKY K JaOOpaTOPHBIM 3aHSTHSIM, MOITOTOBKY K
HWTOTOBOH aTTECTAIUH.

B xoe 3aHsaTHII penonaaraeTcs UCIOIb30BaHNEe KOMITJICKCA MHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO O0YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO37JaHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IMPOOJIeMBI
MIPETo/IaBaTelieM;

- CaMOCTOSATEIBHYIO TIOMCKOBYIO JCSATCILHOCTh B PEIMICHUH Y4eOHBIX MpodieMm,
HaMpPaBIIIEMYIO MIPEToaBaTelieM;

- CAaMOCTOSITEITLHOE PEIICHUE MPOOJIEM CTYACHTAMU 110 KOHTPOJIEM TIPEIo1aBaTelsl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C WCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUIl, CXeM, Tpa)uKOB C MPOBEICHUEM
MOCTEAYIOIETO UX aHAIN3a;

- TNpUMEHEHWE PEKOMEHJAMA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany,

- PacKphITHE TperojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOM MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3yIbTATOB U OTHICKAHHUE TPAHUII MX PUMEHUMOCTH;

- UCTTOJTH30BaHUE 3aJJaHUH JIJISI CAMOCTOSITETFHOM PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHOBBI METAJUTYpPrU4eCcKOro Mpou3BojcTBa : yueOHuk / B.A. burees, K.H. Bro-BuH,
B.M. Konokonsies, B.M. Canranuk. — Cankt-Ilerepoypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 2NeKTPOHHBIH // DNeKTpOHHO-0MOIHOTeHAs



cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/90165 (mata oOpaiieHwus:
19.11.2019). — Pexxum gocTyma: ajs aBTOPH3. I0JIb30BATENIEH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Usnes, C.A. Meramnypruueckue TEXHOJIOTMH. MeTtamnyprus 4€pHbIX METaLIOB !
yuebnoe mocooue / C.A. Usnes, M.I1. KimroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbId // DnekTpoHHO-0nOIMoTeuHas cucrema «JlaHpy :
[caiir]. — URL: https://e.lanbook.com/book/108106 . — Pexum pocryma: ajis aBTOPHS.
MOJIb30BaTENEN.

2. JIysrun, B. I1. Teopus 1 TEXHOJIOTHS METATYPTUU CTaIN: DHEPreTHUKA, TEXHOJIOTHS 1
9KOJIOTHS CTAJICTIAaBUIIBHBIX MPOIECcCoB © yueOHoe mocooue / B. I1. JIysrun, K. JI. Kocsipes, O. A.
KomomoBa. — Mocksa . MUCHUC, 2010. — 67 ¢. — ISBN 978-5-87623-319-6. — Tekcr .
anekTpoHHbii [/ JlaHb : JNEeKTPOHHO-OMOMMoTeunas ~ cucrema. —  URL:
https://e.lanbook.com/book/2061

3. PacueT mapaMeTpoB IUIaBKH CTaJId B COBPEMEHHOM TyroBO# meuw : yueOHoe mocooue /
B. A. buree, M. B. [Toranoga, A. B. [lanTtenees u ap. ; MI'TY. - Marautoropck : MI'TY, 2015. -
1 onektpon. onr. guck (CD-ROM). - 3Barnm. ¢ tutyn. oakpasa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124
790/1555.pdf&view=true. - MakpooObekT. - TeKcT : 3IeKTpOHHBIH. - CBEICHUS TOCTYITHBI
taxxke Ha CD-ROM.

4. . Konecunkos, lO0. A. Pacyer maBku ctajv B KHCIOPOJHOM KOHBEpPTEPE C BEPXHEH
nofayeid ayths . yueOHoe mocobue / FO. A. Komecuuko, A. M. Cromspos ; MI'TY. -
Marautoropck : MI'TY, 2018. - 49 c. : wn., cxemsl, Tabn., rpad., 3ckusbl, 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 - MakpooObeKT. - TEKCT : 2eKTPOHHBIN. - FIMeeTcs eyaTHbIH aHaoT.

[Tepuonnueckas neyats (GKypHaJbI):

1. HayuHo-TeXHHYECKMH M Hay4yHO-IPOM3BOJCTBEHHBIN >XypHan "M3Bectus Bricmmx
VYueOnbix 3aBenenuii. Yepnas Meramnyprus". — URL: https://fermet.misis.ru/jour/index

2. Hay4Ho-TeXxHMYECKMIl M TpPOU3BOACTBEHHBIH KypHan «Mertamnypr». — URL:
http://www.metallurgizdat.com/index.php

3. HayuHo-TeXHHWYECKMH, TPOU3BOACTBEHHBIH M y4yeOHO-METOAMUYECKUI >KypHAa
«[IpousBoactso npokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

4. Hayunsrii sxxypuan «Cramsy. — URL: http://www.imet.ru/STAL/

5. HayuHo-TexHMueckMii W TPOU3BOJCTBEHHBIH >KypHaln «Y€pHas MeTauryprus.

Bronerenb  HayyHO-TEXHHMYECKOM W SKOHOMHYeckodl  uHpopmanmm». —  URL:
https://chermetinfo.elpub.ru/jour
6. Hayunprii KypHal «YépHble METaJIIBI». — URL:

https://www.rudmet.ru/catalog/journals/5/

B) MeToanyeckne yKazaHus:

KonecnukoB HO.A. Ilpumepbl pemieHuss 3ajad MO TEXHOJOTMH BBIIUIABKH CTaJH:
Meroandeckue ykazaHusl MO MPOBEACHUIO MPAKTUYECKUX 3aHATHH MO TUCIUIIINHE «BhimiaBka
cTanuy ais cryfaeHToB crnennanbHocTu 22.03.02 Marnutoropck: ®I'BOY BO «MI'TY um. I'.1.
Hocosay, 2016. 32 c.


https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://e.lanbook.com/book/2061
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124790/1555.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3632.pdf&show=dcatalogues/1/1524778/3632.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3632.pdf&show=dcatalogues/1/1524778/3632.pdf&view=true
https://fermet.misis.ru/jour/index
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
https://www.rudmet.ru/catalog/journals/5/

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7

Professional(ms  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB000IHO pacnpoctpansiemoe 110 0OeccpouHO

FAR Manager cB0001HO pacnpoctpansiemoe 110 0OeccpoUHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbIC CUCTEMBI

HasBaHue xypca

CcrlIKa

DrekTpoHHas 0a3a rmeproanyYeckux u3ganuii East View
Information Services, OO0 «MUIBUC»

https://dlib.eastview.com/

Hanuonanpnas MH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiicknii MHIEKC HAyYHOTO LIUTHUPOBAHUS
(PUHLI)

URL:
https://elibrary.ru/project risc.asp

[Touckosas cucrema Akagemus Google (Google Scholar)

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

HNndopmannonnas cucreMa - EnnHoe OKHO JocTyna K
MH(POPMALIMOHHBIM pecypcaM

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

®denepasbHOE rOCy/apCTBEHHOE O0JKETHOE
yupexaeHue «PenepalbHblii HHCTUTYT MPOMBIIITIEHHON
COOCTBEHHOCTHU»

URL: http://www1.fips.ru/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

1. YyeOHas ayauropus Ui IpOBEACHUS 3aHATUH JIEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH ISl TpEACTaBICHUS y4eOHON
uH(popMaluu OOJBIION ayTUTOPUU: MYITUMEAMMHBIMH CpPEJCTBA XpaHEHHs, IMepeiayd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayAuTOpus I IPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEeXHUYECKHUMH CpeICTBAMHU OOyuYeHHs, CIYXAaIlUMU JUIsl TPEICTaBICHUS Y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHON HHPOPMAIIHH;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHast aynuTopus Ui TPYIIOBBIX M MHIWBUIYaJbHBIX KOHCYJIbTAIMM, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEPHO# TexHKKO# ¢ maketom MS Office, ¢ moaktoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

4. [TomenieHue st CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETy YHUBEPCHUTETA,

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

5. ITlomemenue s XpaHeHUS U NPOPHIAKTHUYECKOTO OOCIYKUBaHHS Y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.

6. YueOHas ayauTopwisl JUIS BBIIOJIHEHUS KYPCOBBIX TPOCKTOB (paboT) OCHAIIeHa:
KOMITbIOTepHass Texuuka ¢ makerom MSOffice, ¢ moakmouennem k cetu «MHTepHET» U ¢
JOCTYIIOM B DJIEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpely YHUBEPCHUTETA.
Criennanu3upoBaHHas MeOenb



MHNPUJIOXEHHUE 1
Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00yYaArOINXCSI

AyauTopHas caMOCTOsITeNIbHas paboTa 00yJaroIUXCsl OCYIIIECTBIISAETCS Ha MMPAKTUUECKHUX
3aHATHUAX B BUJC BBIMOTHEHUS YIIPAKHEHUN U PELICHUS 3a/1a4, B KOTOPBIX COUETAIOTCS SJIEMEHTHI
TEOPUU W TMPAKTUKKA CTaJCIUIaBWIBHBIX MPOLECCOB, IO 3aJaHUI0 M TMOJI KOHTPOJIEM
MPEIoJaBaTeNsl.

BreaynuropHas camocrosiTenbHas paboTa OOydYalOIIMXCS OCYIIECTBISCTCS B BHJIC
W3YYCHHUS YIeOHOU JUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

Bormpocs! 1 3aganus 1715 IPaKTUYECKUX 3aHATHN U TPOBEACHUS CAMOCTOSATEILHON paboThI
no JucuuIiiHe «BbINIaBKa CTajJdM B KOHBEPTEPax» OIMYyOJMKOBAaHbI B CIIEIYIOIIEM
yaeOHo-MeTonuueckoM obecrieuenun: KonecaukoB FO.A., BymanoB b.A., Cromsapo A.M.
Mertannyprudeckue TEXHOJIOTMH B BBICOKOIPOU3BOJIUTEIBHOM KOHBEPTEPHOM IIexe: yueo.
nocobue nox pex. B.A. bureesa.- Maruutoropck: M3a-Bo MarHUTOropck. roc. TeXH. yH-Ta UM.
I''1. Hocosa, 2018. — 379 c.

OueHouHbIE CpeCcTBa I TEKYLIEr0 KOHTPOJI YCIIEBAEMOCTH, TPOMEKYTOUHOM
aTTECTAIlMU [10 HTOTaM OCBOCHUS JUCIIUILINHEI:

IIpumepHBIe BONPOCHI I IPOMEKYTOYHOI0 3a4eTa

1. CTpykTypa Mpou3BOICTBA YUEPHBIX METAJLIOB U 33a4H CTAJICIUIABUIHLHOTO
MIPOU3BOJICTBA.

2. Y CTpoicTBO COBPEMEHHOTO KOHBEPTEPA.

3. [Topsinok BBOAA HEMETANIMYECKUX MAaTEPUAIOB B KOHBEPTED.

4. KonBeprepHBIii ra3:  cocraB, TeMIIEpaTypa, 3albLUICHHOCTb, OpPraHU3alus
€ro O0TBOJA U OYUCTKH.

S, XapakTep OKHACIEHUs KPEMHHMS M MapraHiia B KMCIIOPOJHOM KOHBEpTEPE.

6. [II;1akoBBI PEXKUM KIACCUYECKOM TEXHOJIOTMM KHUCIOPOAHO- KOHBEPTEPHOU
IIJIaBKH.

7. [ToBenenue pochopa Bo Bpemst IPOAYBKU B KUCIOPOJIHOM KOHBEPTEPE.

8. JlyTbeBOI pEXKHUM KIACCHUYECKOM TEXHOJOTUHA KHUCIOPOJHO- KOHBEPTEPHOM
IIJIaBKH.

9. Bo3moxHocTH  mpoBeaeHMsT  Aecyibpypanuud  MeTayia B KUCJIOPOJHOM
KOHBEpTEpe.

10. W3MmeHeHune cpeqHeil TeMiiepaTrypbl MeTajula o XoAy npoayBku. Oxiaxkiaromiee
BO3JICUCTBUE IPUCAIOK.

11. CrpyKTypa KOHBEPTEPHOU BaHHBI B [IEPUOJT MAKCUMAJIBHBIX CKOPOCTEN OKHUCIEHUS
yriepoja.

IIpuMepHBIe BONPOCHI 11l NOATOTOBKH K YCTHOMY OIIPOCY

1. CBoiiCTBa METAIUTYPIUYECKHUX PACIUIABOB: YYI'yHa, CTAJIU U IIIJIAKOB.

2. TemnepaTypHBbIi peKUM B KUCIIOPJHOM KOHBEPTEPE.

3. Ortan 3anuBky yyryHa B KK.

4. ITponyBka kak OCHOBHas TexHojorudeckas onepanus B KK.

5. «IToBanka» KOHBEpTEpA.

6. OcHOBHBIE MapaMeTpPbl KHUCIOPOJHOTO JyThA: 4YHCTOTA, JIaBJICHUE,
MHTEHCUBHOCTh  MPOJYBKH, CKOPOCTh UCTEUEHHUSI, IJIOTHOCTb.

1. Oco0eHHOCTH TPUMEHEHHSI [UINHIPUYECKIUX U KOHHYECKUX COMel Ui MOoJadu
IyTbs B KOHBEPTEDP.

8. CrpyKTypa peakllnOHHON 30HBI IPH MIPOYBKE METAJLIA CBEPXY.

9. KomOuHupoBaHHas IpoiyBKa KOHBEPTEPHOH BaHHBI: HA3HAYEHUE U PEAreHTHI.

10. CrpyKTypa peaklinOHHOM! 30HBI IIPH MIPOTYBKE METalla CHU3Y.

11. OO6mas xapaktepucTuka coria JIaBaist ¥ MPUHIMI €T0 PadOTHI.



12. CtpyKTypa KOHBEPTEPHOI BaHHBI IIOCJIE 3AJIMBKY JKUJKOTO YyTyHa.

IIpumepHbIe 3a1aHus I BHINOJHEHUs] KOHTPOJIbLHOI padoThI

KontposasHas padora Ne 1.

- Knaccuueckasi TeXHOJIOTHSI BBIIUIABKU CTAIM B KOHBEPTEPAX.

- TpeboBaHus y MIUXTOBBIM MaTeprajgaM KOHBEPTEPHOM IJIABKH.

3amaga 1. OmpenenuTh pacxoJ] TEXHUYECKM YHCTOIO KHUCJIOpPOJAa Ha IPOIYBKY
MeTaJomuXThl, cocrosmed u3 100 T soma u 300 T )KMAKOTO YyryHa, UMEIOIIETO0 XUMHUYECKUN
cocTtaB OJIM3KMH K CpeJHUM 3HaueHusM cocraBa 4yyryHoB ITAO «MMK», npu BblIUIaBKE B
KOHBEpTEpE aBTOKY30BHOM ctanu Tuna 0810.

3amaua 2. Ckonbko u3BecTH, conepxkaiein 90 % CaO, moxuo mnomyuuts u3z 500 T
M3BECTHSKA, €ClM B HeM coaepxkutces 95 % CaCOs ?

KontpoabsHas padora Ne 2.

- OCHOBHBIE PEAKIIUU OKUCIUTEIBHOTO paHUPOBAHUS.

- MarepuanbHbIi U TETUIOBOM OalaHCHl KOHBEPTEPHOM IIJIAaBKH.

- XapakTepHucThKa OCHOBHBIX CTaTeii OaIaHCoB.

- CocraB 4yryHa, JiomMa, CpeIHUI COCTaB METAJLIOIIUXTHI.

3amaga 1. Onpenemurs CcOCTaB  HaMEPTBO  OOOMOKEHHOro  joiomuta CaTKWHCKOTO
MecToposKaeHus, comepskamiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % Al,0;; 0,43 %
Fe,O3; 0,01 % Mn304; 46,72 % 1LILIL (TIOTEPH MPU MPOKATHBAHKH).

3anava 2. Ckonbko u3BectH, coaepxarieit 85 % CaO, moxHO nomyunts u3 1000 T u3BecTHsIKA
AranoBckoro mecropoxaeHust ? M3BecTHsAK AraroBCKOro MecTopoxieHus cogepxkur 52,77 % CaO; 3,2
% MgO; 0,8 % SiO;; 0,1 % S 1 43,13 % 11111 (OTepH MPH MPOKATUBAHUH).

Tema kypcoBoii padoThI:

JUia  3agaHHBIX ~ YCJIOBMM  BBIIJIABKM  CTaJd B KUCJIOPOJHOM  KOHBEpPTEpE
KOMOMHHUPOBAHHOTO AYThs BBIIOJHSETCS MPOEKT arperara ¢ CUCTEMOM OTBOJAA, OXJAXKACHUS U
OUHCTKM KOHBEPTEpPHBIX ra3zoB. lcxoaHble naHHBIE coOAEp)KaT: BMECTUMOCTb KOHBEPTEpa,
YIEIbHYIO MHTEHCUBHOCTB IIPOJYBKH CBEPXY, BUJ M PACXOJ ra30B CHU3Y, XUMUYECKHI COCTaB U
TEMIEpaTypy 4yryHa.

KaxxnoMy cTyneHTy BbIAAETCS MHAMBHAYAJIBHOE 3aJaHUE HA BBIIOJIHEHHUE KypCOBOM
paboTel. OnpenenstoTcss OCHOBHBIE TapaMeTpbl KOHCTPYKIIMU arperara.

Pabota coctout u3 rpadueckoil 1 TEKCTOBOW YacTeM.

I'paduueckas yacTb COAEPKUT UYEPTEK KOHBEpTEpa (BEPTUKAIBbHBIA M MONEPEUHBII
paspesbl Kopiyca ¢ GpyTepoBKoil) Ha nucte gopmara Al. Jlomyckaercs BBIOJHEHHE UYepTEXa
CpeCTBAaMU KOMIIBIOTEPHOH TpapuKu.

TexkcroBast wacTe odopmisercss B BUAE TOSCHUTEIBHOM 3alUCKU K IPOEKTY.
[TosicHuTenpHas 3aMMCKa COACPKHUT OMUCATEIBHYIO U paCUETHYIO YaCTH KOHCTPYKIIMH arperara u
€ro ra300TBOJSLIETO TpakTa. B onucaTenpbHOM YacTH N31araloTCsl HA3HAUEHUE U XapaKTepUCTHKA
KaXKI0r0 JIEMEHTa KOHCTPYKIIMU M METO/IMKA UX pacyeTa.



MNPUJIOKEHHUE 2

OIIeHO‘leIe cpeacrea Jisd MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBaA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

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.
Oco0eHHOCTH PabOThl COBPEMEHHBIX KOHBEPTEPOB U
TEXHOJIOTMH  CTaJeIIABMJIBHOTO  IPOM3BOCTBA.
I/IHHOBaLII/IOHH])Ie TCXHOJIOTUM B KOHBEPTECPHOM
HPOHM3BOJICTBE.

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

CoBpeMEHHOE COCTOSIHUE KOHBEPTEPHOT'O IIPOM3BOJICTBA CTANH.

OCHOBHBIE 3JIEMEHTBI KOHCTPYKIMH 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.
Kitaccndukanus cCOBpeMEHHBIX CIIOCOO0B IUIABKH CTAIM B KOHBEPTEPaX.

Bunel ra3oB okucnmuTened Uil NMPOAYBKM MeTajsla B KOHBEpTEpaX M CIOCOOBI BBOJA HX B

KOHBEPTEPHYIO BaHHY.

3aKOHOMepHOCTI/I JABWIKCHUS I'a3a IO KaHaJlaM NEPEMEHHOI'0 CCUCHU .

OCHOBHEIE napaMeTpbl KUCJIOPOAHOIO AYThA: YUCTOTA, JaBJICHUC, HHTCHCHUBHOCTH MPpOAYBKH,

CKOPOCTb UCTCUCHMUSA, IINIOTHOCTD.

Oco0OeHHOCTH ITPUMEHEHHUS IIMIMHAPUYECKUX 1 KOHUYECKUX COIIEIN ISl [0J[a4qy AyThsl B KOHBEPTEP.
CrpyKTypa peakiMOHHOM 30HBI IIPU NMPOYBKE METaJlIa CBEPXY.

KomOnHMpoBaHHast IPO/lyBKa KOHBEPTEPHOH BaHHBI: HA3HAUEHHUE U PEareHTHI.
CrpyKTypa peaknMOHHOM 30HBI IIPH NMPOYBKE METaJlIa CHU3Y.

O6m1ast xapakTepuCcTHKa coriia JIaBasst ¥ IpUHIMII ero paboTHI.

CrpyKkTypa KOHBEpTEpHOW BaHHBI ITOCTIE 3aJTUBKHU JKUAKOTO UyTYHA.

BbIX01 ®HIKOTO METasIa B KUCJIOPOIHOM KOHBEPTEPE M ONPEJIEISIONIHe ero (haKToOpHI.
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 IIPU NMPOAYBKE METaIIa CHUY.

OCHOBHBIE TIPOLIECCHI BO BTOPHUYHON pPEaKIIMOHHON 30HE.

Postb OKCHJIOB JKeJie3a B OKUCJIUTENbHBIX MPOLIECCAaX PEAKIIMOHHON 30HBI.




CTpyKTypHBIT
JJIEMEHT
KOMIETCHIINH

[Tnaaupyemsie pe3yabpTaTsl 00yIeHUS

OreHOYHBIE CpeaCTBa

OOpazoBaHHUe NIAKO-METAIUINYECKON 3MYJIbCHU B TOJIOCTH KOHBEPTEpPAa U U3MEHEHHE €€ YPOBHS BO
BpeMsI IPOAYBKH.

Ponb xoposbKOB MeTallla B OKMCIUTENBHBIX NIPOLIECCaXx.

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

Oco6eHHOCTH TeXHOJIOTUH NTepe/esia HU3KOMapraHIlOBUCThIX YyTYHOB.

OcobeHHOCTH TEXHOJIOTHH Tepesena (ochopHCTBIX YyTYHOB.

OCoOCHHOCTH TEXHOJIOTHH TIepeieia BaHaJUICOIepKAIINX YyTYHOB.

Oxucnenue xene3a Bo BpeMs IPOAYBKH MeTajljla B KOHBEPTEPE.

OcCoOCHHOCTH OKHCIICHUS YTIIepoia B KHCIOPOIHOM KOHBEpTEpE.

Ilopsinok BBOAA HEMETAINIMUECKMX MAaTEPUAJIOB B KOHBEPTED.

KouBepTepHblii ra3:  cocraB, TeMmIeparypa, 3albUIEHHOCTb, OpraHM3alusi €ro oTBoJa U
OYHUCTKH.

XapakTep OKHCICHHUA KPEMHHUS 1 MapraHia B KUCIOPOJHOM KOHBEpTEpE.

[InakoBBIN peXKUM KJIACCUUECKON TEXHOJIOTUU KUCIOPOJHO- KOHBEPTEPHOU IJIABKH.

[ToBenenue pocdopa BO BpeMst NPOYBKH B KHUCIOPOIHOM KOHBEpPTEpE.

JyTheBol pekUM KIacCUUECKON TEXHOJOTUU KUCIOPOAHO- KOHBEPTEPHOU IUIABKH.

Bo3moxxHOCTH TIpOBeieHHS AeCyIb(ypalnni MeTalia B KHCIOPOIHOM KOHBEpTEpE.

W3menenue cpenHed TtemmepaTypel MeTalia MO XOAy HpoAyBku. Oxuaxzaaroliee BO3JecTBHE
MIPUCAIOK.

CtpyKTypa KOHBEPTEPHOI BaHHBI B IEPUOJI MAKCUMAJIbHBIX CKOPOCTEH OKUCIIEHMSI yIiepoa.

XapaKkTepHuCTUKa KHUJIKOTO UyryHa KaK OCHOBHOI'O MaTepuala KJacCUUeCKON TEXHOJIOIMH KUCIOPOIHO-
KOHBEPTEPHO IJIaBKH.

MeTannuueckuii JoM: Ha3HaYE€HUE U CBOMCTBA.

CoOOTHOLIEHHE MEX/Iy YYT'YHOM U JIOMOM B LIMXTE KHCIIOPOJHBIX KOHBEPTEPOB M (PAKTOPBI, €ro
OTIpeICIIAIONTHE.

OCHOBHBIE ~ OmEpallMd  KIACCHYECKOM  TEXHOJOTMM  BBIJIABKHM CTaJM B  KUCIOPOJHOM
KOHBEpTEpE: CYIIHOCTh, TOCIEN0BATEIBHOCTD U MPOJOKUTEIIFHOCTD UX IIPOBEACHUS.

TemnnoBoe cOCTOSIHUE KOHBEPTEPHOM BaHHBI NIEPEl IPOYBKOM.

JnHaMuKka cocTaBa ILjIaka 1o XO/Ay MPOJIyBKH B KOHBEpTEpE C BEPXHEH mojgaueil 1yThs.

[11aBUKOBBIN MINAT: HA3HAYEHUE, COCTaB U CBOMCTBA.

Pabota coma JlaBaist B pac4eTHOM pexHMe.

@DopMHPOBaHHIE PEAKLIMOHHON 30HBI B KOHBEPTEPHOU BaHHE.

W3BecTh: Ha3HAUYEHUE, COCTaB U CBOMCTBA.

CrpoeHue peakIIMOHHOH 30HBI IIPH POJYBKE COOKY.

3HayeHne NUIaK000Pa30BaHMS U €ro CBSA3b C TYTHEBBIM PEKUMOM IUIABKH.




CTpyKTypHBIT

JJIEMEHT [Tnaaupyemsie pe3yabpTaTsl 00yIeHUS OueHoYHBIE CpENCTBA
KOMITCTEHIINU
MexaHU3M pacTBOPEHUS U3BECTH B IILIAKE.
OcHOBHBIE TPEOOBaHHMS K U3BECTH.
[NokazaTenu M1aKO0OpPa30BaHMs M X U3MEHEHUS 110 X0y IPOIYBKH.
OCHOBBI pacdeTa pa3MepoB PEaKI[MOHHOM! 30HBI.
Oco0eHHOCTH IPUMEHEHHs! TOIINBA B KOHBEpTEepax.
YmeTs JlaBaTh XapaKkTepUCTUKY OCHOBHBIM IIpOIieccam, Ipaxmuueckue 3a0anus:
MPOTEKAOIUM B KHUCIOPOJHOM KOHBEpTEpe MpHU JlaTb XapaKkTepHUCTUKY MpOIecCy MPOU3BOICTBA CTAIM B KUCIOPOJHOM KOHBEpTEpE:
BBIIJIABKE  CTajdM.  BplaeniaTe  IVIaBHBIE U - JIaTh XapaKTEPUCTHUKY MPOLIECCY OCMOTpPA U 3alpaBKH (yTEPOBKH;
BTOPOCTENIEHHBIE JIEMEHTHl METaJUTypru4eckoro - 7IaTh XapaKTEPUCTHUKY MIPOLIECCY 3aBaIKH JIOMA;
mporecca Ha OcCHOBe wuX aHamm3a. OO0o00mars - IaTh XapaKTEPUCTHKY MPOLECCY 3aJIUBKU UYyTYHa;
pa3nMYHbIe BapHallMd KHCIIOPOIHO-KOHBEPTEPHOTO - 7IaTh XapaKTEPHUCTHKY MIPOLECCY MPOIYBKH U T.1I.
npolecca Ha OCHOBE UX CHHTE3A.
Bnaners CnocoOHOCTBIO  BBINIONHATH ~ PacdeThl IO Ipumepwi 3a0anuii Ha pewienue 3a0ay U3 NPOPeccUoOHATLHOU 0OIacmuU.

KOHBEPTCPHOMY IIPOU3BOJACTBY HAa OCHOBC aHAJIN34a U
cuHTe3a. HaBbIKaMM BBIIOJHEHHS ITUXTOBKHU JJIA
PCaJIbHBIX YCHOBI/Iﬁ MCTAJLUTypPru4eCcKoro
MNpOnU3BOACTBA.

3amaua 1. OmpenennuTts pacxol TEXHHYSCKH YHCTOTO KHCIOPOAa Ha MPOAYBKY METAJDIOIIUXTEI,
cocrosmiei u3 100 T moma 1 300 T )KUAKOTO IyTyHA, UMEIOIIETO XUMUIECKUH COCTaB ONHM3KUI K CPETHUM
3HaueHusAM coctaBa yyryHoB [TAO «MMK», nipu BellIaBKke B KOHBEPTEPE aBTOKY30BHOM cTanu Tuna 08FO.

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

3amaua 3. Omnpenenuth COCTaB HAMEPTBO OOOMOKEHHOTro jonomuTa CaTKMHCKOTO MECTOPOXKICHUS,
conepkartero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % A1,0,; 0,43 % Fe,0s; 0,01 % Mng0,; 46,72 %
ILILIL (TTOTEPH MPU IPOKATUBAHUH).

3amaua 4. Cronbko m3BectH, conepxarer 85 % CaO, moxkao nomyuuts u3 1000 T m3BeCTHsIKA ArarnoBCKOTO
MecToposkeHust ? V3BeCTHSIK ArarnoBCKOro MeCTOposKIeH s copepkut 52,77 % Ca0; 3,2 % MgO; 0,8 % SiO,; 0,1
% Su 43,13 % m.ILm. (I0TepH MPH MPOKAIUBAHUH).

3amaua 5. OnpenenuTs BBIXO M COCTaB U3BECTH, MOTyICHHOH 13 M3BECTHSKA TyprosKcKoro MecTOpOKICHIS,
ecIM B Hell rociie ooxwura octanock 5 % r.an.m. M3sectasix Typrosikckoro Mectopoxienust conepxut 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: ciocoOHOCTRIO BI)I6I/IpaTL METOABI UCCIICTOBAHUS, INTAHUPOBATH U IPOBOANUTDH HCO6XO,HI/IMLIC OKCIIEPUMECHTBI, UHTCPIIPECTUPOBATH PE3YJIbTAThI U ACJIAaTh BbIBOJbI

3HaTh

OCHOBHBIC METOAbI
HCII0JIb3YEMBIC pu BBITIJIABKE
KHUCJIOPOAHBIX KOHBEPTEPAX

HCCIICIOBaHUH,
cTaJiu B

Ilepeuenvy meopemuueckux ONPOCO8 K 3auemy:
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 ONIPECIICHNS NTOKa3aTeIe KOHBEpTEpHO IIIaBKU:
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 KOHBEPTEPHOU IUIABKU M NMPUMEHEHHMS
METOZOB MOBBIIICHUS s deKkTUBHOCTH
CTaJICIIAaBIIIBHBIX IIPOLIECCOB

HpOZ[eMOHCTpHpOBaTI: HaBbIKH B OIpCACIICHNN OCHOBHBIX MoKa3aTtejen KOHBepTepHOﬁ IIJIaBKH,
OPpEJIOKNUTL MCPONPUATUA IO IMOBBIIICHUIO BbIXOJAa TOAHOTO MCETajlyla B KHCJ’IOpO}IHO-KOHBepTepHOﬁ
IIJIaBKC




0) Ilopsinox mpoBegeHHMs NMPOMEKYTOYHON ATTECTALMH, MOKa3aTeJld W KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi aTrTecTalus MO JUCHHUIUIHHE «BbIMJIaBKa cTajim B KOHBepTepax»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOINNE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC$I
3HAHWH, W TMPAaKTHYECKHE 3aaHusl, BBISBISIONINEC CTENEHb CHOPMHUPOBAHHOCTH YMCHUH U
BJIQJICHUH, TIPOBOUTCS B (hOpME 3a4eTa C OILICHKOM.

3a4er U 3K3aMEH M0 JaHHOW TUCIHUILUIMHE MPOBOIUTCS B BHIC COOCCEIOBAHUS B pPaMKax
TCOPCTUUCCKHUX BOIIPOCOB, BBIHOCUMBIX Ha 3a4CT I/I/I/IJII/I peICHUS NPAKTUICCKUX SaI[aHHﬁ.

llokazamenu u Kpumepuu oyeHusanus 3a4ema:

— Ha OLIEHKY «324TEeH0» JOJDKCH II0Ka3aTh BBICOKUH YPOBEHb 3HAHUN HE TOJIBKO HA YPOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo6iaem u 3anad. OOyyaromuiicss JeMOHCTPUPYET CUCTEMHbIE TEOPETUUYECKUE 3HAHMS, BIIAJICET
TEPMUHOJIOTHEH, JeNaeT apryMEHTHPOBAaHHBIE BHIBOABI M OOOOIICHWS, NMPUBOAUT MPUMEPHI.
OOyuarouuiics ymeeT AelcTBOBAaTh B HECTAHJAPTHBIX CUTYAlMSX; BJIAJEET CIOCOOaMU 3alUThI
O0BEKTOB HHTEIUIEKTyaJIbHOH COOCTBEHHOCTH M KOMMEpPLHAIM3alUU IIpaB Ha OOBEKTHI
UHTEJUIEKTYaJIbHOH COOCTBEHHOCTH.

— OLEHKY «He€ 3a4YTeHO» II0JIy4aeT, €CJIM HE MOJXKET IOKa3aTh 3HAHWS Ha YpPOBHE
BOCIIPOU3BEICHUS U 00BbCHEHUS HHPOPMALIUK, HE BIIaZieeT TEPMUHOJIOTHEH, HE MOXKET M0Ka3aTh
HaBbIKM pEIIeHUs MPOCThIX 3afad. OOyyarouiuiicss JeMOHCTPUPYET HE3HAHHE TEOPETHUECKUX
OCHOB IIPEIMETa, HE YMEET JIeJaTh apryMEHTUPOBAHHBIE BBIBObI U IIPUBOIUTD IIPUMEPBI.

Iloxazamenu u Kpumepuu OYyeHUu6aHuAl 3K3amena.

— Ha OILICHKY «OTJMYHO» (5 0amioB) — o0yyaronuiicss AeMOHCTPUPYET BHICOKUI YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaThyeckoe U TIIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeT
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYallUSX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 Gamna) — oOydarouuiicss JEMOHCTPUPYET CPEIHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOECHBI, HO JOMYCKaIOTCS
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiIx, IICPEHOCC
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OILIEHKY «YyAOBJETBOPUTEJbHO» (3 Oamia) — oOydvarouuics JIEeMOHCTPUPYET
HOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJ€ KOHTPOJBHBIX MEpOIPHUITUI
JIOTTYCKAIOTCS OLIMOKU, TPOSIBISETCS OTCYTCTBHUE OTAETBHBIX 3HAHWW, YMEHUMN, HABBIKOB,
0OyJaromIMiCs HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHHS TpPHU ONEPHUPOBAHUM 3HAHUSMU U
YMCHUSAMU IIPU UX TIEPEHOCE HA HOBBIC CUTYallUH.

— Ha OICHKY «HeYAOBJIETBOPUTEJIBHO» (2 Oamna) — oOy4aromuiicss JAEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHueckoro marepuaia, JOMYCKAaeT CYIIECTBEHHBIE OIMUOKU, HE
MOYKET MOKa3aTh UHTEIUIEKTyalIbHbIE HABBIKM PELICHUs MPOCTHIX 3aa4.

— Ha OIICHKY «HeYJAOBJeTBOPUTEILHO» (1 Oamr) — oOydaromuiicss He MOXKET TOKa3aTh
3HaHUS HAa YpPOBHE BOCIPOM3BEJCHHUA U OOBACHEHHMS HWHPOpPMALMM, HE MOXKET I0Ka3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

Tlokazamenu u kpumepuu oyeHU8aHUs Kypcosol pabomui.

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33/1aHUEM,
oOyJaronuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BEICHUS U
0o0BsicHeHUs1 MH(OpMAIMM, HO M HMHTEUICKTyaJbHbIe HABBIKM pELICHHs NpoOieM M 3ajad,
HaXO0XKJICHHUs YHUKAJIBHBIX OTBETOB K ITPOOIEMaM, OLICHKHU U BBIHECEHUS! KPUTHUECKUX CYKICHUI;

— Ha OLIEHKY «Xopoumio» (4 Oaina) — paOoTa BBINOJHEHAB COOTBETCTBHM C 33JaHUEM,
oOyyaroIuiicsl MOKa3bIBA€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uHpOpPMaLlMK, HO M HMHTEIUICKTYalbHbIE HABBIKM pEIICHHs NpoOjIeM U 3aaad, HaXOXKICHHS
YHUKAJIbHBIX OTBETOB K IpobiieMawm;



— Ha OIICHKY «Y/0BJIETBOPHUTEIbHO» (3 Oaymta) — paboTa BBINOJIHEHAB COOTBETCTBUH C
3aJlaHieM, OOY4YarolUiicsl MOKa3bIBa€T 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U OOBSICHEHUS
uH(OpPMAaLINU, UHTEIUIEKTYalIbHbIE HABBIKM PEIICHUs IIPOCTHIX 3a7ay;

— Ha OLICHKY «Hey/10BJIeTBOPUTEJbHO» (2 0ajlia) — 3ajaHue MIPernoiaBaTelis BbIIOJIHEHO
YaCTHUYHO, B MPOLIECCE 3AIIMTHI MPOEKTa 00OYUAIOIIMIACS OIYCKAeT CyIIECTBEHHbIE OMINOKH, HE
MOYKET [T0Ka3aTh UHTEJUIEKTYyaJIbHbIE HABBIKU PEIICHUS IOCTABICHHOM 3a/1auH.

— Ha OIICHKY «HEeYI0BJIeTBOPUTEeIbHO» (1 6amn) — 3amaHue nmpenojaBaTeis BhIIOJIHEHO
YaCTUYHO, OOY4YarOLIUiiCs HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJEpPKAHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyaIbHbIE HABBIKU PELIEHMSI IOCTABJICHHOM 3a1a4u



