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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit A.C. XapueHko




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Henssmu ocBoeHus auciuIUinHbl «L{uppoBu3amus mporeccoB MpPOM3BOJACTBA YEPHBIX
METaJUIOBY» » SIBISIETCS OOy4YeHHE CTYICHTOB HEOOXOIMMOCTH HCIOJIB30BAaHUS B TEOPUH M
[IPAKTUKE BEIACHUS METAJUIYPTHYECKHX IIPOLIECCOB HAXOXICHUS ONTHUMAJIBHBIX BAapHAHTOB
paboThI KOMIUIEKCA METAIITYPTHYECKUX arperatoB U BbIOOpa NIMXTOBBIX MaTEPUAJIOB, OBJIAICHHUE
CTY/ICHTaMH HaBBIKaMH HCIIOJIb30BaHUS U (PPOBBIX TEXHOJIOTHH ISl TPOTHO3UPOBAHUS U OL[CHKH
BEJICHUSI TEXHOJOTHYECKHX ITPOLIECCOB.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Huctmmummna [udpoBuzamust mporeccoB MpOU3BOACTBA YEPHBIX METAIOB BXOAWT B
gacTh y4eOHOro IuTaHa (QOpPMHPYEMYI0 YYaCTHHKaMH 0Opa30BaTENbHBIX OTHOIICHUH
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBAaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

MonennpoBaHue MpoLeccoB U 0ObEKTOB B METAILTYpPIHH

Pa3nuBka u KpucTanau3anus cTaau

Pa3paboTtka iuppoBbIX IBOWHUKOB B METAITYPIHH

KogmreBast o6paboTka cranm

[InanupoBaHue dKCIEpUMEHTA

[IpoekTHas nessTeTbHOCTh

VYnpaiieHne TeXHOJIOTHYECKUMHU ITpolieccaMy ITPOU3BO/ICTBA YYT'YHA B JIOMEHHBIX Ieyax

BrimmaBka cranm u peppocIiiaBoB B AJIEKTpoIedax

Teopust 1 TEXHOJIOTHS BBHITUTABKH CTAJIH B KUCIOPOJAHBIX KOHBEPTEPAX

AHanu3 4ncioBoi HHGOpMAIN

OCHOBBI AITOPUTMHU3AIUH U CO3/IaHHE IIU(PPOBBIX MOICTICH

Teopust v TEXHOJIOTHS OKYCKOBaHUS KEIE3HBIX PY/I

3HaHus (YMEHUs, BIAJICHHS), TIOJYYCHHBIC MTPH W3YYCHUH NAHHOW JUCUIUIUIMHBI OyIyT
HEOOXOAUMBI JIJISl U3yUCHHS TUCITUTLTAH/TIPAKTHK:

[ToaroToBKa K mpoIeaype 3alliThl U 3alIUTa BBITYCKHOHW KBaTH()PHUKAIIMOHHOMN pabOThI

[ToaroToBka K cayue U caya rocyIapCTBEHHOTO SK3aMeHa

[Ipoun3BocTBEHHAS - IPEIUILIOMHAS TPAKTHUKA

3 KomnereHuuu ody4yamwuerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYEMbIe pe3yJbTaThl 00yUeHUus

B pesynpraTte ocBoeHuss aucuuruiHbl (Moayns) «lludpoBuzaums mporeccos
MPOU3BOJICTBA YEpPHBIX METAJIOB» OOydaroluics JODKeH 00JaJaTh — CleIyIOIIUMHU
KOMITETEHITHSIMU:

Ko nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

I[IK-5 Cmnocoben IMPOBOAWUTL aHAJIU3 TEXHOJIOTHUM B MCTAJLUTYPTUYCCKOM IMPOU3BOJACTBE C
000CHOBaHHEM 3(1)(1)6KTI/IBHOCTI/I IIPUHATBIX MCEp IO YHPABJICHUIO TCXHOJIOTHMYCCKUMU
IHapamMeTpamMu

[1K-5.1 [IpoBoauT 1MQPOBON aHAIU3 TEXHOJOTHMH B  METAJTypru4eckoM
IIPOU3BOJICTBE, UCIOJIb3Ysl IPUKIIAIHBIC TPOTPAMMBI




4. CTpyKTypa, 00b€M U coep:KaHHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM
qucie:
— KOHTaKTHas paborta — 66,2 akaj. 4acoB:
— aynuTopHas — 63 akaj. 4acoB;
— BHEAyIUTOPHAS — 3,2 aKaJl. 9acoB;
— camocTosTenbHas pabora — 6,1 aka. yacos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o | KoHTaKTHas pabora E E dopma TeKyILEero
S B
E B aKaj. 4acax o usn KOHTPOJIS
Paznen/ Tema 3 ( A ) E D . e Kon
g 3 S| caMOCTOSITENBHOM | yCIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | xommereHIUM
O 8 & paboThI MPOMEKYTOTHON
nmab. | mpakT. | 3
Jlexk. = aTTecTalyu
3aH. 3aH. | QO &
1. OcuoBbl  uUppPOBU3AIMU
MPOIECCOB MPOU3BOJICTBA
YEPHBIX METAJUIOB
1.1 Ponp nudpoBuzanuu B
mpoleccax IPOU3BOJCTBA
YEepHBIX METaJIJIOB. Nzydenue
OnTrMHU3anus KaKk OUH HX 2 0,5 | Teopernueckoro YcTHBII orpoc [K-5.1
METOIOB  IM(POBHU3ALMU Mmarepuaia
TEXHOJIOTMYECKUX
IIPOLIECCOB.
1.2 Drtambel onTtUMHU3AIMA
IIPOLIECCOB  IIPOM3BOJCTBA
qle) I—LIILIX Mel?[a.]'IJ'IOBH c|l 8 Msysenne
P 2 8 0,5 | Teopernueckoro YcTHBIIM orpoc [K-5.1
HCIIOIb30BaHUEM
Mmarepuaia
NPUKIAAHBIX ~ HpOrpamMMm
b poBU3aIMN
IIpopaboTka
TEOPETUIECKOro
1.3 Knaccuyeckue 3amaun Mmarepuaia Boimonserue
' 6 12 |05 puaa. KOHTPOTBHOR [K-5.1
ONITHMU3ALUH Brmmonaenne
paboThl
MPAKTHIECKUX
pacdeToB.
Wroro no pazaeny 10 20 15
2. ludpoas onrtumuzanms
MIPOLIECCOB MIPOHU3BOJICTBA
YEPHBIX METaJIOB c
HCIIOIb30BaHUEM
MH()OPMALTMOHHBIX CHCTEM
00pabOTKH TaHHBIX
Tlouck
2.1 Ocobennoctu JIOITOJTHUTEIBHON
WCTIONB30BAHUS IM(PPOBBIX uH(popMaImu ¢
TEXHOJOTHHA B HB(()I)HP ocax I/ICH(}))HIISBOBI;HI/IGM lpencrasnerne
p 8| 2 05 Google- IK-5.1
OIITHMU3ALIUH Google Account.
Mpe3eHTALUH
METAJUTYPTHYECKUX Cosnanue
IIPOIIECCOB TPYIITOBOM
Mpe3eHTALUH




2.2 TIlocranoBka 3amau

ITpopaboTka

JICKIIMOHHOTO
ONTHMU3AINHN  Pa3IUIHBIX
9TarnoB MIPOHM3BOJICTBA Marepnaa,
2 5 0,5 | cozmanme Google- Otyer IK-5.1
YEpHBIX  METAJUIOB  IIpU
JIOKyMEHTa B cpeie
WCIIONIb30BAHUH IIA(PPOBBIX
. ANIEKTPOHHBIX
TEXHOJIOT Ui
TaOJIHII
Brinonnenue
keiica "Iudposas
ONTHUMHM3ALIUS
2.3 udposas JIOMEHHOI'O
ONTUMHU3AIMS  JOMEHHOTO nporecca” ¢
rpoiiecca c UCITOJIb30BAHUEM 3amura
pott 2 10/41 | 0,5 - MK-5.1
HCIIOJIb30BaHHEM I (POBBIX MpEe3CHTALUH
MH()OPMAITMOHHBIX CHCTEM TEXHOJIOTH.
obpabotku BigData Cocrasienue
MPE3CHTALUH TI0
pe3yibTaTam
pacuera
Brinonnenue
keiica "Ludposas
ONTHMHM3ALIUS
nporiecca
2.4 Iudposast pol N
HETPEPBIBHOM
ONTHUMH3ALIHS nporiecca "
HENPEPHIBHON A3JIMBKU Pa3JIMBKH CTAJIH ¢ 3amura
pep p 2 10/5,41| 3,1 | ucnomsb3oBaHHEM IIK-5.1
CTaJl C WCIONb30BAHUEM Mpe3eHTAUH
UPPOBBIX
MH()OPMAITHOHHBIX CHCTEM N
TEXHOJIOTHHA.
00pabOTKH TaHHBIX
CocraBienue
MPE3SHTALUH TT0
pe3yibTaTam
pacuera
Wroro no pazaeny 8 25/9,41| 4,6
Uroro 3a cemectp 18 45/9,41]| 6,1 3K3aMEH
45/9,4
Uroro o aucuuiuinye 18 ! 6,1 3K3aMEH

)41




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3auMM  NPEAYCMOTPEHHBIX BUJOB Y4eOHOM paboThl B KayecTBE
00pa3oBaTeNbHBIX TEXHOJOTHI B NpenojaBaHUM JUCHHUILTMHBL «LludpoBuzanus mporeccoB
IIPOU3BOJICTBA YEPHBIX METAJIJIOB UCIIOJIb3YIOTCS KaK TpaAuLIUOHHAS u
MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTUH, TaK U TEXHOJIOTHSI MPOOJIEMHOIO U HUHTEPAKTHBHOTO
00y4eHus1, B TOM YHUCJIE C UCTIOIB30BAHNEM PA3ITUIHBIX IIU(PPOBBIX TEXHOJIOTH.

C uenbto peanu3aluy KOMIIETEHTHOCTHOTO NOJAXOJA, a Takke (POpMUPOBaHUA U
pa3BuUTH MPO(HECCHOHATBHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEAYIONINE CPEACTBa,
CTIOCOOBI ¥ OPraHU3aIMOHHBIE MEPOTIPUSITHS

M3Y4YEHHE TEOPETHYECKOro MaTepuaia JUCHMIUIMHBI Ha JIEKIUSAX C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

CaMOCTOSITEIbHOE ~ H3YYEHHE  TEOPETHMYECKOro  Marepuaja  JUCHUIUIMHBI  C
HCIO0JIb30BAHNEM METOJIMYECKUX pa3paboOTOK, CHEelHalbHON yueOHON M HaydHOW JIMTEpaTyphl;
HCI0JIb30BaHNEM UH(POPMAIIMOHHBIX PECYPCOB

dbopmupoBaHre U pa3BUTHE NPO(PECCHOHATBHBIX HABBIKOB OOyYaroOIIMXCs Ha
MPaKTUYECKUX 3aHIATHUSX, B TOM YHCJIE B Cpe/ie HUPPOBBIX KOMMYHHUKAIUH.

K wuHTepakTHBHBIM MeTOJaM, HCHOJB3YEMbIM TMpPU HM3YYEHUU  JUCIUIUIMHBI
«udposuzanusa npoieccoB MPOU3BOJACTBA YEPHBIX METAJUIOB», OTHOCSTCS: HCHOJIb30BaHHE
MpOoOJIEeMHBIX METOJIOB M3JI0KEHHUS MaTepualia C TNPUMEHEHHUEM D3BPUCTHYECKUX IMPUEMOB
(co3manue mpOOJEMHBIX CUTyallMH W JIp.); a TaKKe CO3JaHHE JJIEKTPOHHBIX MPOJYKTOB
(mpe3eHTanuit), B TOM YHclie rpynmnoBas paboTa B cpejie HU(PPOBHIX TEXHOJIOTHH.

Ha 3amsatusx  nenecooOpa3HO — HCMONBb30BaThb  TEXHOJIOTHIO  KOJUIEKTHBHOTO
B3aMOOOYUYEHHS, COBMEIIAsl €€ C TEXHOJIOTHEH pobaeMHoro ooyuenus. [Ipu srom HeoOx01MMO
MOBBIIIATh TO3HABATEJIbHYI0 AaKTUBHOCTh CTYJIEHTOB, OpPraHU3ys CaMOCTOSITENIbHYIO U
IPYNIOBYIO paboOTy Kak MCCIeIOBATENbCKYI0 TBOPUYECKYIO JIEATENBHOCTH B  BOIMpOCAX
1M(pPOBHU3ALUH ITPOLIECCOB ONTUMM3AIIMH ITPOIIECCOB IPOM3BOCTBA YEPHBIX METAIIOB.

Jlekuuu TIpoxXoAAT Kak ¢opme HWHDOPMAIMOHHBIX JIEKIMH, Tak W B QopMme
JEKUMNA-KOHCYIbTALMN, TJI€ TEOPETUUYECKUIM MaTepuall 3apaHee BBIJAETCs OOydarouumcs AJs
CaMOCTOSITEJIBHOTO M3Y4YEHHUs, JJISl MOATOTOBKH BOIPOCOB JIEKTOPY, TaKMM 00pa3oM, JEKIus
MIPOXOJIUT 10 TUITY BOIIPOCHI-OTBETHI-TUCKyccUs. MIHOrJa TeKIIUU MPOXOAAT B BUJE MPOOIEMHON
JIEKIIUU C OCBEIEHUEM Pa3IMUHbIX HaAyUYHBIX MOJIX0JI0B K IOCTAaBJICHHOU Mpobieme, B TOM YHUCIIe,
C UCIOJIb30BAHUEM Pa3NIUYHbIX IHTepHEeT-aKKayHTOB.

B uznokeHuu NEKIMOHHOTO MaTepuala U MpU MPOBEICHUM MPAKTUUYECKUX 3aHSATUI
MIPEIIoJIaraeTcsl MePexol OT PENPOAYKTUBHBIX METOJOB OOyUeHUS! K YACTUYHO-TIOMCKOBBIM U
UCCIIEIOBATENIbCKUM METOIaM, Pa3BUBAIOLIUM JIOTHYECKOE, TEOPETUUECKOE MBIILIICHUE, YMEHUE
apryMEeHTHPOBAaTh W OTCTaMBaTh COOCTBEHHOE IOHUMAHHUE BOIpOCa, yMEeHHE pPaboTaTh B
koMange. C 3TOW 1LeJIbI0 BO3MOXHO HCIIOJIb30BAHHE METOJOB JBPUCTUYECKHX BOIPOCOB U
OpaiiHcTOpMUHTA (MO3TOBOM aTaKH).

B xone 3ansTuii npeamnonaraeTcs UCIOJIb30BaHNE KOMITJIEKCA MHHOBAIIMOHHBIX METOJIOB
aKTUBHOTO 00YYEHHUS CTYACHTOB, BKJIIOYAIOIIETO B ceO0sl:

- co3JaHue TMPOOJEMHBIX CHTYyalluii C TIOKa3aTeNbHBIM pEHICHHEM MPOoOJIeMbl
IIPETIOIaBaTENEM;

- CaMOCTOSITEJbHYIO TIOMCKOBYIO JI€ATEIbHOCTh B pEIIEHUH YYeOHbIX MpobieMm,
HaIpPAaBJIIEMYIO [IPETIOIaBaTENEM;

- CAMOCTOSTEJIHOE pellleHue Npo0ieM CTyIEeHTaMU 1101 KOHTPOJIEM ITPETo1aBaTels.

Peanu3anuss WHHOBAalMOHHBIX METOJIOB OOY4E€HHs BO3MOXKHA C MHCHOJIb30BaHUEM
CJIEYIOINX IPHUEMOB:

- MHCTPYKTaX CTYAEHTOB II0 COCTABJICHHIO TaOJUI], CXeM, I'paMKOB C IPOBEACHUEM
MOCJIEYIOLIETO X aHAJIN3A;

- IPUMEHEHNE PEKOMEHIALINHI 110 COCTABJIEHNIO TE3UCOB, KOHCIIEKTOB U ITPE3EHTALNM



I10 IPOYUTAHHOMY MaTepHaly;

- HCIIOJIb30BAaHKE 3aJaHUH JIJIsl CAaMOCTOSITENbHON paboTsl ¢ BigData.

[Ipu npoBeaeHNM NPAKTUUYECKUX 3aHATUN HEOOXOIUMO LEJICHAIIPABIEHHO NEPEXOIUTh
OT PENPOAYKTHBHBIX METOJOB OOyYeHHMsS K YaCTUYHO-TIOMCKOBBIM M HCCIIEI0BATEILCKUM
METOJaM, pa3BHUBas JIOTMYECKOE MBIIIJIEHUE, YMEHHME apryMEHTUPOBaTb U OTCTaUBaTh
coOcTBeHHOe mOHMMaHue Bompoca. C 3TOH Henbl0 BO3MOXKHO HCIIOJIB30BAHUE Kak
TPaJMLINOHHOM, TaK MPOOJIEMHOM U MHTEPAKTUBHON 00pa30BaTEIbHBIX IU(PPOBHIX TEXHOJIOTUH.

[Ipy npoBeneHUH 3aKIIOUUTENBHOIO KOHTPOJS HEOOXOIMMO BBIIBUTH CTENEHb
[IPaBUJIBHOCTH, 00beMa, INTyOMHbI 3HAHUW, YMEHUH, HABBIKOB, ITOJIyY€HHBIX PU U3Y4YEHUH Kypca
Hapsy C BBISBIICHHEM CTEIIEHN CAMOCTOATEIHOCTH B IPUMEHEHNH NI0JIy4YE€HHBIX 3HAHUU

6 YueOHO-MeTOANYeCKOe o0ecTiedeHHe CAMOCTOSITe/IbHOI padoThl 00yUyaronmMXxcs
[IpencraBneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA /Il POBEAeHU NPOMEKYTOUYHOH aTTeCTAlMU
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe H HH(OPMAIIMOHHOE 00ecTiedeHue TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Metoasl ontumuzaiuu: YdyeoHoe mocooue / A.B. Atrrerkos, B.C. 3apyoun, A.H.
KanataukoB. - Mocksa : U1 PUOP: HULL Uudpa-M, 2013. - 270 c.: wir.; 60x90 1/16. - (Beicuiee
obpasoBanue: bakanaBpuar). (meperuter) ISBN 978-5-369-01037-2 - TekcT : JI€KTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/350985

2. Meto i1 ontuMu3anun: Y4ueOHoe mocoOue A1t KypCaHTOB, CTYICHTOB U CirymnaTeneii /
babenrsimes C.B. - Xenesnoropck: ®I'BOY BO CIICA T'TIC MUC Poccun, 2017. - 122 c. -
Tekcr : anexrponnsrit. - URL: https://new.znanium.com/catalog/product/912642

3. 3aronckuii, A. B. NudopmanmonHsie TEXHOJIOTHHU: pa3paboTKa WH()OPMAITMOHHBIX
MojieNielt u cucteM ; yaeOHoe mocooue / A. B. 3aronckwii. - Mocksa : PUOP : UH®PA-M, 2020.
- 344 c. - (Beicmiee oOpaszoBanue: bakamapmar). - ISBN 978-5-369-01183-6. - Tekcr :
anextponnsii. - URL: https://znanium.com/catalog/product/1043096

0) JlonmoJiHUTEIbHAS JIUTEPATYpA:

1 CmupnoB A.Il. Metoas! ontumuzanuu. /MUCuC (TexHoN.yH-T), Kad.aBT CHCT. YIp.
-M.:2009, 134 c.

2. Paxutun B.W., Ileppymkun B.E. IlpakTnueckoe pyKOBOACTBO IO MeETOJaM
BBIYUCJIEHUH C MPUJIOKEHUEM MPOTPaMM JUIsl IEPCOHAIBHBIX KOMITbIOTEPOB. —M.: Bricul.1ik.,
—1998,—383c.

3. baxeanos U. B., Xuakos H. I1., Ko6enbkoB I'. M. Uucnennsle MeTOAbI : yueOHOE
nocobue - 8-e u3a. - M. ; CIIG. : ®usmarnur : Hesckuii {uanekr : Jlabopatopus ba3oBbix
3uanwii, 2000. - 622 c.

B) MeToguyeckne yKazaHus:

1 «3amaun onTHUMHU3ALKU B METAJUTYprumM». MeToquuecKre yKa3aHusl K MPaKTHYECKUM
pabotaM mo JucHUIUIMHE «MeToAbl ONTHMU3ALUK» I OO0Yy4arolUXCs MO HaNpaBJICHUIO
22.03.02 «Meramnyprus» AHeBHOM M 3aouHOi (opm oOyuenus: Marnutoropck: W3n-Bo
Marnaurtoropck. roc. TexH. yH-ta um. I'. 1. Hocosa, 2017. 26 c.


https://new.znanium.com/catalog/product/350985
https://new.znanium.com/catalog/product/912642
https://znanium.com/catalog/product/1043096

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceni:

IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpok feicTBUS JIMLIEH3UU
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional

7Zip cB0001HO pacrpocTtpansemoe [10 0OECCPOYHO

FAR Manager cB0001HO pacnpoctpansemoe [10 0eCcCpOUHO
Bpaysep Yandex [cBoGomaHo pactpocrpansiemoe I10 0OEeCCPOYHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U l/lH(l)OpMaII]/IOHHbIe CIIPaBOYHLIC CUCTEMBI

Hassanue xypca

CchlIka

DrexkTpoHHas 0a3a mepuoauvecKux u3maHuii East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HannonaneHas MH(OpPMaIlMOHHO-aHAJIUTHYECKast

cucreMa — Poccniickuil MHIEKC HAyYHOTO IUTHPOBAHUS
(PUHI)

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

IMouckoBas cucrema Axkagemust Google (Google Scholar)

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

Nudopmanmonnas cucrema - EnnHoe OKHO JocTyna K
HHOOPMAITHOHHEIM pecypcaM

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

®denepanbHOe rocy/1apCTBEHHOE 010/ 1KEeTHOE
yupexenne «DenepaibHbIil HHCTUTYT TPOMBIIIICHHON
COOCTBEHHOCTH

URL: http://www.fips.ru/

9 MarepuajibHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITIINHBI BKJIIFOYACT:



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

1. YuebHnas aynuTopus 115 IPOBEACHUS 3aHITHH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHHYECKHMHU CpPEJICTBAMHU OOYUEHHs, CIY)KAaIlUMHU s HpeACTaBICHUS y4eOHOI
uHbopManuy OONBIIONW AyAUTOPUU: MYIBTUMEIUNWHBIMU CpEACTBA XPaHEHUS, IMepenadd M
npeacTaBiIeHus yaeOHOU nH(OpMAIH;

- CTIEUAIM3UPOBAHHON MEOEIBIO.

2. YueOHas ayuTOpHUs U IIPOBEICHUS TPAKTUIECKUAX 3aHATHI OCHAIIICHA!

TEXHUYECKUMHU CpEACTBaMU OOY4YEeHHs, CIYKAlIUMH Ui MPEICTaBICHHUS Y4eOHOU -
TEXHUYECKUMU CPEICTBAMU OOyUEHHSI, CYKAIIUMH JUIS TIPEJICTaBICHHs Y4eOHOW HH(pOpMAIN
OO0JBIION ayIUTOPUH: MYJIbTHMEIHMMHBIMH CPEJCTBA XpaHEHHs, MEpeAaddl W IpeCTaBICHUS
yueOHO# nHpOopMannu;

- CHeUaIM3UPOBAHHON MEOEIbIO.

3. YuebOHast ayquTopus ISl TPYNIOBBIX U MHIAWBUAYAIBHBIX KOHCYJIbTAUN, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

- KOMITbIOTepHO# TexHuKoH ¢ maketoM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C IOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CHeMaIM3UPOBAHHON MeOEbIO.

4. TTomereHue JyIs1 CAMOCTOSITEILHOM PaObOThI OCHAIIICHO:

- KOMITbIOTepHO# TexHuKo# ¢ maketomM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C JIOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CHeMaIM3UPOBAHHON MeOebIO.

5. Ilomemenue s XpaHeHUs U NPOPUIAKTUYECKOTO OOCIY)KUBaHHUS Yy4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CHIeMaIM3UPOBAaHHON MeOeblo: CTeITaKaMy JJIsl XpaHEeHUs y4eOHOTro 000py10BaHUS;

-MHCTPYMEHTaMH JJI1 pEMOHTA y4eOHOTO 000py/I0BaHMS;

- iKadamu U1 XpaHEeHHsl y4eOHO-METOIMUECKOH TOKyMEHTAlluN U MaTepHaoB.



MNPUJIIOXKEHHUE 1
6 YueOHO-MeTOqMYECKOE OOecTIeYeHHe CaMOCTOSATEILHOH PadoThl 00y4aromuXxcst

Bormpocsl a5 caMOIIpoBEpKU MPEACTABIEHBI B BUJE IMPAKTUKO-OPUEHTHPOBAHHBIX
3alaHUil 711 BBIIIOJIHEHUS DPACUYETOB JUISl OLIEHKM HCIIOJIB30BAHMS IIPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX IAHHBIX C WCIOJb30BaHUEM LU(PPOBBIX METOJOB ONTUMH3AIMU. Takxke
BOTIPOCHI Ul CaMOINPOBEPKH TPEACTABICHBI TEOPETUYECKUMHU BOMPOCAMH, TpeOyromIue
pa3BEPHYTOTO YCTHOTO OTBETA, MO3BOJISIOLIUE MPOBEPUTH YPOBEHb YCBOECHMSI 3HAHUI U
OCBOEHHS OOIIMX U MPO(PECCHOHATBHBIX KOMIIETEHIIMN 1O AUCIUTUINHE.

[Mo mucrummune «L{udpoBu3amms MPOLECCOB MPOU3BOACTBA YEPHBIX METAJIIOBY
IIPEeyCMOTPEHA ayAUTOPHAs U BHEAYUTOPHAs CAMOCTOSTENIbHAs pab0Ta 00yJaroImuxcs.

AynuTopHas caMOCTOsITeNIbHAs padoTa CTyICHTOB MPEAIOJIaraeT peleHue 3a1ad Ha
MPaKTUYECKUX 3aHATHUSAX.

HpI/IMeprle BOIIPOCKHI IJIA YCTHOI'O OIpoca mo u3y4ya€eMbIM TEMaM

[Tonatue nudpoBU3aIUN TEXHOJIOTUYECKUX MPOIIECCOB.

Ponb nudposuzamnmm B mporeccax mporu3BOACTBA YEPHBIX METAJIIOB.

OnTuMu3anms Kak OJMH U3 CIIOCO00B MUGPOBU3ALNN TEXHOJIOTHUYECKUX MTPOIIECCOB.

[ToHATHE «ONTUMANIBHBINY», KPUTEPUN ONTUMATIBHOCTH.

[TpuHnum BeIOOpa KpUTEPHUS ONTHMATHHOCTH.

Uto Takoe meneBast GyHKITHSI.

OO0bACHUTH HEOOXOJUMOCTh ONITUMHU3AINH TEXHOJIOTHUYECKUX MPOIECCOB.

CrangapTHbIN BU 3aa4¥ ONTUMHU3ALIUH.

Jlenenue 3a1a4 ONTUMU3ALMH B 3aBUCUMOCTH OT BUJa YPAaBHEHUI 3a1al0IUX OTPAaHUYEHUS U
1eNeBYI0 (DYHKIIHIO.

[TonATHE OrpaHryYeHnli IPU PELIEHNH 3a/1a49U ONTUMHU3ALINH.

DopmyIHpoBKa OTpaHUYECHUN PU UCTIOIH30BAHUHU LIU(PPOBBIX TEXHOJIOTHH 17151 ONTUMHU3ALUU
MIPOLIECCOB MPOU3BO/ICTBA YEPHBIX METAJLIIOB.

[IpuBectTu mpuMepsl HAIMYXS OTPAHUYEHUH IPU ONITUMU3ALUH TEXHOJOTHYECKOI0 IIPoLiecca C
HCI0JIb30BaHNEM IU(PPOBBIX TEXHOIOTHMA.

[ToHATHE ONTUMAIBHOCTH XUMHUUYECKOIO COCTABA ChIPhEBBIX MAaTEPHUAIIOB IPOLIECCOB BHIIIJIABKH
YyryHa 1 CTaJIH.

Ponp u mecTo MaremaT4eCcKOM MOJIENN PU ONTUMU3ALMHI POU3BOICTBEHHBIX POLECCOB.
Kiaccuueckue 3agaun onTuMHU3aluu.

CranapTHbIN BUJ 33a4d ONITUMU3ALUH.

[udpoBble TEXHOIOTUH B 33/1a4aX ONTUMHU3ALNN TEXHOJIOTUYECKUX MTPOLIECCOB.

Bunel mudpoBbIX TexHONOTHH mpu oO0pabOTKe OONBIIMX AAHHBIX MPH PEUICHUH 33734
ONTUMU3ALMNH TEXHOJIOTMYECKUX MTPOLECCOB.

Oco0OeHHOCTH HCTOJIB30BAHUS PA3TMUHBIX HH()OPMALMOHHBIX TEXHOJIOTHH MpU peUIeHUH
3a/1a4 ONTUMU3AIIH.

[Topsimok pemieHus 3aAaydl ONTUMH3AIMH B METAIUIYPTUU TPU KCIOJIB30BAHUU LHU(PPOBBIX
TEXHOJIOTUH.

ChopmynupoBaTe dTambl 3aJa4ydl  ONTUMHU3AIMU TIpoIlecca arjoMepalud C  IeNbIo
MaKCHUMM3AIMU TPOU3BOJUTEIFHOCTH arjioMepalioHHOW MamuHbl. OOOCHOBATH MPHUHSTHIE
penieHus. 3a1aqy COCTaBUTh B CpeJie AIEKTPOHHBIX TaOIHII.

CdopmymnupoBaTh 3Tarbl 33Ja4d ONTUMU3AINH JOMEHHOTO MPOIIecca ¢ HENbI0 MAKCUMH3AIHH
MIPOU3BOIUTENHHOCTH IOMEHHOH neun. OO0CHOBATH MPUHATHIE PENICHHUs. 3a]a4y COCTaBUTh B
cpele STIEKTPOHHBIX TaOIHI]

CdhopmynupoBaTh dTambl 337a491 ONTUMH3AINA XUMHUYECKOTO COCTaBa ChIPbEBBIX MATEPHATIOB
JOMEHHOTO TMpoIlecca C I[EeNbI0 BBIJIABKA BBICOKOKAYeCTBEHHOro uyryHa. OO00CHOBaTh
MPUHSATHIE pelIeHus. 3a/1a4y COCTaBUTh B CpeJie AIEKTPOHHBIX TaOIUII.



CdhopmynupoBath 3Tambl 3a/1a4d ONTUMHU3ALUHI TPOIIECCa BBIIJIABKU CTAU B KUCIOPOJIHOM
KOHBEpTEPE C MEIbI0 BRITUIABKH HU3K0opochoprcToit cramu. OO0CHOBATH MPUHSTHIC PEIICHUS.
3amady COCTaBUTh B Cpe/ie AIIEKTPOHHBIX TaOJIHII.

[ToctaBuTh B 00IIEM BHJE 33/1a4y ONTUMHU3AIMH Pacxo/ia TOIJIMBA B MPOLIECCE arJIOMepariH.
CdhopmynmpoBath 1 3anucaTh OTPaHUICHHUS U 1IEJIEBYIO QYHKINIO. BEIOpaTh MEeTO penieHu .
3amady COCTaBHUTH B Cpeie IIEKTPOHHBIX TaOIHII.

[ToctaBuTh B 00IIEM BHIE 33/1a4y ONTHMH3AIMN TA30TPOHUIIAEMOCTH arjomuxThl. BeiOparsb
nu3MeHsiemMble apaMmeTpsl. CHOpMyYITUPOBAThH U 3aMCaTh OIPAaHUYCHUS U LEJNEBYIO (YHKIUIO.
BriOpatb MeTo pemeHus. 3aaqy COCTaBUTh B CPEJIE IEKTPOHHBIX TaOIIHUII.

[locTtaBuTh 3a7a4y ONTHMHU3ALUHN pacxoda (eppoCIIaBOB HAa PACKUCICHHE U JICTUPOBAHHE
ctanmu B obmeM Buzae. ChopmynupoBaTh U 3anucaTh OTPAaHUYEHUS U LENEBYIO (DYHKIIHIO.
BriOpate MeTox pemeHus. 3aaqy COCTaBUTh B CPEJIe SIEKTPOHHBIX TaOIHII.

IIpumepHbIe KOHTPOJIbHBIE PA0OTHI
[logoGpare mapy nuraTyp W3 MPEUIOKEHHBIX HMIKE U JIETUPOBAaHUS CTaId C LEJbIO
oOecrieyeHUs TMOJY4YEHMsI 3aJaHHOTO COJEpXaHWs MapraHia M KpeMHHS B MeTaule  C
MUHHMHU3ALKEN 3aTpaT Ha JIETUpoBaHUe. 3aauy PEeUIuTh ¢ UCIOIb30BaHHEM MH(POPMAIIMOHHBIX

cucTeM 00pabOTKH JaHHBIX.

Tabmuma 1 — Xumudeckuid COCTaB ¥ CTOMMOCTD JIUTATYP IS JIGTUPOBAHUS CIICTICTAICH

Jluratypa Copepxanue B nqurarype, % CTOMMOCTb JIUTaTyphl

Mn™" Simr ye/T

JI1 60 30 1200
12 40 50 1400
J13 50 20 900
J14 30 10 500
JI5 40 40 1200
J16 50 10 700
J17 50 50 1500
JI8 30 60 1500
J19 90 10 1100
JI10 20 60 1400
JI11 70 20 1100
JI12 30 50 1300
JI13 60 10 800
J114 20 50 1200
JI15 30 70 1700
JI16 10 40 900
JI17 10 80 1700
JI18 20 80 1800
JI19 80 20 1200
J120 50 30 1100

Tabauua 2 - CoseprkaHre MapraHiia ¥ KpeMHHUsI B TOTOBOM cTaju (110 BapHAHTaM):
Ne Bapuanra [Mn] [Si] Emkocth koBIIa, T

1 7 10 100

2 6 2 100

3 4 1 100

4 3 9 100

5 2 5 150

6 1 4 150

7 9 3 150




8 8 1 150
9 10 6 175
10 6 9 175
11 1 8 175
12 4 8 175
13 3 5 200
14 5 3 200
15 5 10 200
16 12 10 200
17 10 5 300
18 2 4 300
19 3 3 300
20 2 10 370
21 10 2 370

«PermeHne KIIacCHIeCKux 3aaa4 OIITUMU3aIUN»

1. WccnenoBanue mpoIECCOB C MCTOIB30BAHUEM METOJIOB JTUHEHHOTO MPOTPAMMHPOBAHUS.
CocraBuTh IIIaH TOCTAaBKM CTajdud OT TpeX KHUCIOPOAHBIX KoHBepTepoB mnsitu MHIJI3 ¢
MHUHUMH3AIHEH OOIIe CTOMMOCTH TEPEeBO30K IS CICAYIONIUX YCIOBHM:
BBITIJIABIISIIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 xoBmei co cranpio. s MHJI3 tpebyercs,
COOTBETCTBEHHO, 15, 17,9, 12 u 10 xoBmIe# cranu B cyTkiu. CTOUMOCTb MEPEBO3KH OJTHOTO KOBIIIA
co craibto oT kKoHBepTepa k MHJI3 mpeacrasnens! B Tabauiie. 3agaqy peniuTh ¢ UCIIOIb30BaHUEM
MH(OPMALIMOHHBIX CHCTEM.

ITocraBmnkn [Torpebutenn
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

Keiic «IMudpoBasi onTuMu3anus JOMEHHOT 0 MPOIECCA

KOHBEPTEPHI

CoctaBuTh H OIITUMU3UPOBATh MATEMATHYCCKYI0O MOJACJIb II0O pacxody IMHUXTOBBIX
MaT€pruajloB C IOJYUYCHHUEM Yyr'yHa M IJIaKa 3aJJaHHOIr0 XMMHUYCCKOro CcoCraBa, MUHHUMU3UPY
34TPAaThl HA BHITIJIABKY 1 TOHHBI YyryHa.

Tabmuma 1- XuMHU4YecKknii COCTaB MUXTOBBIX MaTEPHAIIOB

HaumeHnoBanue Fe FeO Mn S P CaO | SiOz | AlOs | MgO | TiOz | mmm 1\(4:;:):1;
ye/T
Oxarpimm
MuxaiinoBckue 62,10 | 1,30 0,05 0,03 | 0,01 | 1,72 | 8,95 0,28 0,59 0,00 0,0 1543
Kaukanapckue 60,90 | 3,20 0,09 0,08 | 0,12 | 1,27 | 4,05 2,53 1,99 2,45 0,0 1420
CCrmo 62,29 | 1,35 0,12 0,09 | 0,056 | 4,28 | 3,88 1,28 0,91 0,26 0,0 1457
JleGemuncKue 66,55 | 1,00 0,12 0,11 | 0,05 | 0,27 | 4,45 0,38 0,15 0,00 0,0 2124
Kocramykickue 61,50 | 1,90 0,08 0,02 | 0,02 | 3,30 | 8,20 0,40 0,20 0,01 0,0 1482




ArJiomepar

Arnomepart 1 57,90 10,5 0,10 0,02 0,05 8,10 6,50 1,90 3,30 0,0 0,0 1260
Arnomepar 2 56,82 9,55 0,15 0,04 | 0,06 | 10,25 9,00 0,09 1,06 0,02 0,0 1240
Keaesnas pyna
BPVY (0b60xk.) 50,00 0,80 2,19 0,11 | 0,11 1,40 6,63 1,80 13,40 0,0 1025
CCITIO 55,43 | 22,82 0,02 0,13 | 0,10 4,02 9,95 2,18 2,42 0,25 2,0 902
Mapraunnesas pyaa
MapranueBas Mno
prauit 1,50 40,00 0,08 | 0,15 3,00 21,10 | 11,00 2,00 0 5,0 150
pyna 1 25,60
MapranueBas MnO
prasi 23 353 | 007 | 019 | 42 | 254 | 107 | 28 0 6,1 130
pyza 2 19,2
Koxkc
3oi1a KOoKca 6,0 4,3 51,3 25,9 1,05 3528
DarochI
Mspectrsk 0,80 0,30 | 0,05 | 0,02 | 5204 | 015 | 0,02 | 3,00 | 0,00 500
AranoBckuit
Hssecrnax 0,52 050 | 0 | 001 | 5480 | 054 | 044 | 030 621
Typroskckuit
Ksapuur 0,02 1,00 | 9500 | 2,00 452
Boxkcursl 14,00 0,00 0,01 10,00 50,00 2,50 105
boii mavorroro 1,00 | 5553 | 39,01 | 0,73 | 1,80 95
KUpIu4da
Tabnuna 2 — OrpaHrYeHus Ha CBOWCTBA JOMEHHOTO IIIaKa
CaO (Ca0+Mg0Q) | SiO2 . (Ca0+MgO) .
HaumenoBanue | FeO SO, | Si0sAI20s | AlOs MnO CaO SiOz | AlOs | MgO Si0; TiO2
MuHnMansHOe 0,00 0,90 0,90 2,00 0,00 25,00 | 22,00 7,00 5,00 1,10 0,00
MaxkcumansHoe 2,00 1,20 1,45 7,00 10,00 | 48,00 | 48,00 | 12,00 8,00 1,40 2,00
Tabmuma 3 — XapaKTepucTHKH YyTyHa
Cocras uyryna, % [C] [Si] [S] [P] [Mn] [Ti] [Fe]
[punsito 0,7 0,02
CTCHCHL BOCCTAHOBJICHHUA DJICMCHTOB 1'0 0,6 0,2 0,998
4yTyHa, e/l
Keiic «udpoBasi onTUMU3ANUA POLECCA HENPEPHIBHON PA3JIMBKH CTAJII)

[IpousBecTn MaTeMaTH4YECKOE MOJEIUPOBAHUE 3aBUCUMOCTH TOJILIUHBI CJIOS 3aTBEPAEBILIETO
MeTajllla Ha BBIXOJE M3 MOJJep)KMBarolleld cuctemsl kpucrammmszaropa MHJI3 ot ckopoctu
BBITATMBAHMS 3aTOTOBKU U BBICOTHI IIOAEPKUBAIOLIEH CUCTEMbI KpucTau3aTtopa. OnpenennTs
ONTUMAJIbHBIE YCJIOBUS sl Oe3aBapuiHON pa3nuBKU craiu Mapku CT.lKn Ha OJHOPYYbeBOM
MHJI3 KpHBOJMHEHHOTO THIIA C BEPTUKAIBHBIM YYaCTKOM IIPH OTJIHMBKE CISIOOBOM 3arOTOBKH
ceuenreM 2701800 MM M TeMmIepaType MeTailia B IPOMEKYTOYHOM KoBIue Mamunb 1540 °C.
B cpene 9nmeKkTpOHHBIX TaOMUI] COCTaBUTh HEOOXOAWMBIE TpauKH, MOITBEpIKIAIOIINe
pe3yJbTaThl pacueTOB, CENATh IPE3EHTALMIO 110 PE3Yy/IbTaTaM pacueTa.




IMPUJIOKEHUE 2

7 OIIeHO‘lHLIe cpeacrea AJisi NIpOBEACHUA HpOMe)l(yTO‘lHOﬁ arreCcranmu

a) [lnanupyemsle

PC3YJILTAThI O6y‘-IeHI/I$I 1 OLCHOYHBIC CPCACTBA IJIA IIPOBCACHUS HpOMe)ICYTOqHOﬁ aTTCCTalluMn:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyembie pe3yinbTaThl
00y4eHus

OneHouHbIE CpeICTBA

ITK-5: CrtocoOGeH MpoBOIUTH aHATN3 TEXHOJIOTHIA B METAJLTYPTHYECKOM TIPOU3BOACTBE ¢ 000CHOBaHUEM YPPEKTUBHOCTH MPUHITHIX MEP 110
YIPaBJICHUIO TEXHOJOTHYECKUMU TTapaMeTpamMu

[IK-5.1

[IpoBoauT undposoii aHanus
TEXHOJIOTUI B METAJUTypPrU4€CKOM
MIPOU3BOJICTBE, UCTIONb3YS
MIPUKIIaIHBIE TPOTPAMMBI

HpnMepHme TECOPETHYECCKUE BONIPOCHI 1JIfl MOATOTOBKH K 3K3aMEHY:

[TonsTHe 1MPpoBU3aALIMN TEXHOJIOTUYECKUX MTPOLIECCOB.
Ponb nudposuzauu B nporeccax NporM3BOACTBa YEPHBIX METAIIIOB.
Heob6xo1muMoCTh UCIIONIBb30BaHMSI Pa3IMUHBIX HUPPOBBIX TEXHOJOTUNA IIPU ONTUMHU3ALINH,
KOHTPOJIE U KOPPEKTUPOBKE MPOU3BOJACTBEHHBIX MIPOLIECCOB BBHIIIABKU YyT'YHA U CTaJIH.
OnTumu3zanus Kak OJUH U3 CI0CO00B U(PPOBU3ALNHN TEXHOJIOTHYECKHX POLIECCOB.
[TonATHE «ONTUMANBHBIN», KPUTEPHUIM ONITUMAJILHOCTH.
[TpuHIIMT BEIOOPA KPUTEPHS OTITUMAITEHOCTH.
Yro Takoe neneBas GyHKIIHS.
OO0bACHUTH HEOOXOUMOCTh ONITUMHU3AIINH TEXHOJIOTHUYECKUX MPOIECCOB.
CrangapTHBIN BUJI 3aa4l ONITUMHU3AINH.
Jlenenue 3a1a4 ONTUMH3AIMH B 3aBUCUMOCTH OT BUJa YPaBHEHUN 3a/1al0UIUX OTPAaHUYCHUS

U 1IEJIEBYIO (D YHKIIHIO.

[ToHsTHE OTpaHUYCHHI TIPU PEIICHUH 321241 OTITUMHU3AITHH.

@dopMyTUpOBKa OTpaHUYEHUH TIPU  HKCIOJIB30BAaHUU HUQPPOBBIX TEXHOJOTHH  JIJIs
OTITUMU3AIMH MIPOIIECCOB IMPOU3BOICTBA YEPHBIX METAJIIOB.

[lpuBecTH TpUMeEpHl HATWYUS OrPAHUYCHUH TPU ONTUMH3AIMUA TEXHOJOTHYECKOTO
npoiiecca ¢ UCHOJIb30BaHUEM I (PPOBBIX TEXHOJIOTHH.

[loHsiTHE ONTUMAILHOCTH XHMHYECKOTO COCTaBa CHIPHEBBIX MAaTEPUAIOB IPOIECCOB
BBIIUIABKY YyI'yHA M CTaJIH.

Pouib 1 MecTO MaTeMaTHYECKOW MOJICITU NP ONITUMHU3AIMH IPOU3BOICTBEHHBIX POLIECCOB.
Knaccudeckue 3aauu onTUMU3AIUN.

CrangapTHBIN BU 331241 OTITUMU3AITIH.

[{udpoBsie TEXHOIOTHH B 33/1a4aX ONTUMHU3AINN TEXHOJIOTHYECKUX MPOIIECCOB.




CrpyKTypHBIil
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

Bunel nudpoBeIx TeXHOJOTHUH Tpu 00pabOTKE OOJBIIMX JAHHBIX TPH PEIICHUU 3a7ad
OTNITHMH3AINH TEXHOJIOTHYECKHUX IPOIECCOB.

Oco0OeHHOCTH UCTIONB30BAHUS PA3TUYHBIX MH(POPMAITUOHHBIX TEXHOJIOTHU TIPU PEIICHUH
3a/1a4 ONTUMU3AIIH.

[Topsimox penieHus 3aadu ONTUMHU3ANNWNA B METALTYPTUU TIPH MCIOJIE30BAHUN ITU(PPOBHIX
TEXHOJIOTHUH.

ChopmynmupoBaTh dTambl 3aJla4dl  ONTHMHU3AIMU  JOMEHHOTO TIpoIlecca ¢  IIEJbI0
MaKCHMHU3AIMH TIPOU3BOAUTEIHFHOCTH JOMEHHOUM nieun. OOOCHOBATh MPUHSATHIC PEIICHHS.
Onpenenuth TATT THPOPMAITMOHHON CHCTEMBI JUTSI PEIICHUS TAaHHOW 33]]a91 OTITHMH3AIIHH.
ChopmynmupoBaTh 3Talbl 3aJa4dl  ONTHMHU3AINWA XHMHYECKOTO COCTaBa CHIPhEBBIX
MaTepHaJioB JOMEHHOTO TIPOIecca ¢ IEIbI0 BBITUIABKH BBICOKOKAUECTBEHHOI'O YYTYHA.
OO0GocHOBaTh TPHHATBIE pemeHus. OnpeneuTh THIT HHPOPMAIIMOHHOW CHCTEMBI IS
pelIeHHs TaHHOW 33]1a9d OTITHMH3AIIHH.

CdopmynupoBaTh 3Tambl 337ja4M ONTUMHU3ALMH [TPOLIECCa BHIIJIABKU CTAIH B KUCIOPOIHOM
KOHBEpTEpE C IeNbl0 BHIIUIABKM HH3KO(DochopucToit cramu. OOOCHOBATh NPUHSTHIC
pemenus. Onpenenutb TUN HHPOPMAIMOHHOM CHUCTEMBI Ui pEIlIeHUs JaHHOM 3aaauy]
ONTUMM3ALIHH.

[TocTaBuTh 3a/1a4y ONTUMHU3ALNN pacXo/ia PeppocIIaBOB Ha PACKUCIECHUE | JIETHPOBAHHE
ctanu B o6meM Buae. ChopMyaupoBaTh U 3anucaTh OTPAHUYEHUS U LEeNEBYI0 (YHKIIHIO.
Boibpats Meron pemenus. Onpenenuts TUIT UHOOPMAIMOHHOM CHUCTEMBI Ui pPEUICHUS
JTAHHOW 3a[1a4i ONTHUMU3AIIH.

[{udpoBble TEXHOJIOTHH B 33]jauaX ONTUMU3AIUN TEXHOJIOTUYECKHX ITPOLIECCOB.

Bunel nudpoBsix TexHonmoruil mpu oOpaboTKe OOJBLIMX AAHHBIX MPHU PEIICHUU 3a7ad
ONTUMM3AINH TEXHOJIOTHYECKUX MPOIECCOB.

Oco0eHHOCTH UCTOJB30BaHUS PA3IUYHBIX HH(POPMAIMOHHBIX TEXHOJOTHI MPH pEIIeHUuU
3a/1a4 ONTUMU3ALUH.

[IpuMepHbIe MPaKTHYECKHUE 3aJaHNS 1151 IK3aMeHa

HccnenoBath XMMHYECKUN COCTAaB UCXOIHOIO CbIpbA Ha BO3BMOKHOCTD BbIIIJIABKU U3 HET'O
YyryHa. I[aTL PECKOMCH IalM U 110 OITUMU3AIUU XUMHWYCCKOI'0 COCTaBa ChIPbSI.




CrpyKTypHBIil
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

Chopmynuposats 1enb ontuMu3aiui. O00CHOBATH MPUHSTHIC PEIICHISL.

Bapuant Xumnueckuii coctas XKPC, %

Fe FeO | MnO |S P20s | SiO2 | Al,O3 | CaO | MgO

1

56 105 | 05 | 0,82 | 0,62 | 9,6 12 | 512 1,3

B cucreme a51eKTpOHHBIX TaOJHUII C UCTIOIB30BaHUEM BKIIAIKK «[lOMCK perieHus» COCTaBUTh
IpOrpaMMy IjIaHa MOCTaBKU CTaJIM OT TPEX KUCIOPOIHBIX KoHBepTepoB sty MHII3 ¢
MUHHMMH3AIUEH 00111el CTOMMOCTH MEPEBO30K IS CIASAYIONINX YCIOBUN: KOHBEPTEPHI
BBITIJIABJISIIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 koBmieii co ctanbio. Jns MHJI3
Tpebyercs, cooTBeTCTBEHHO, 15,17,9, 12 u 10 koBmIeit ctanu B cyTku. CTOUMOCTh
TEPEBO3KHU OJTHOTO KOBIIIA CO CTAJIbI0 OT KoHBepTepa kK MHJI3 mpeicraBiens! B Ta0nuIle.

ITocraBmmkn [Torpebutenn
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

HccnenoBath BIUsSHUE NapaMETPOB PA3IMBKU CTATU HA TOJIIIMHY CJI0S 3aTBEPIEBIIETO
MeTaJlJla Ha BeIXOJIE U3 KpuctaiuzaTtopa MHJI3. OntumMusupoBath nNpouecc pa3ivuBKU s
obecrieueHus1 Oe3aBapuitHON pazauBku cTamu Mapku 091 2C B ¢ci15100BYIO 3arOTOBKY CEYCHHEM
900*1700mMMm, BBICOTY KpHCTA/LIU3aTOpa NPUHATH 0,9 M, BEIMUMHY TIEperpeBa MPUHATH Ha
25°C BpIITe TeMIepaTypsl TMKBHIYCA. 3a1a4y COCTABHTh B CPEJie IEKTPOHHBIX Tl
CdopmynupoBaTh OrpaHUUYEHUS , IPEIENBI YIPABISIEMOCTH U LIENEBYIO (PYHKIIUIO IPU
MIOCTAHOBKH 33/1auy JIETHPOBAHUSI CTAIIM C UCIOJIb30BAaHUEM JIUTaTyp. 3a7ady COCTaBUTh B
cpelie PIEKTPOHHBIX TaOIHIL

HccnenoBaTh BIusiHUE U ONTUMHU3UPOBATH U3MEHEHUS TapaMeTPOB IOMEHHOTO Mpoliecca Ha
TOIl nomenHoi mnaBku. OOBACHUTH 3(D()EKTUBHOCTh MPUHUMAEMBIX pEIIeHUH. 3anady
COCTaBHTD B CpeJie DIEKTPOHHBIX TAOIUIT

BapuaHT | 2711 | 272 | 273 | 2714 | 215 |




CrpyKTypHBIil
JJIEMEHT

KOMIICTCHII N

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

Pacxon xokca B 475 450 460 455 470
0a30BOM IEpPHOJIE, KT/T

[Tpon3BOAUTEIEHOCTD 5500 6000 7500 10000 3000
JOMEHHOM TIeYH, T/CyT

M3mensemsle | Oasza I, | 50 | t;, | 950 Fes | 58,2 | [Mn], | 0,6 | M25, | 82,3
mapametpel [ poexr | M7/T[70 | °C 1000 | XKPC,[569| % 09| % [832




0) [lopsiTok MpoBeIeHNsI MPOMEKYTOUYHOM ATTeCTALMH, MOKA3aTe I U KPUTEPUH
OlleHUBAHUS

[Mpomexyrounas arrectanus mo aucuurinae «L{udposuzanus mporeccoB MporU3BOICTBA
YCPHBIX MCTAJIJIOB» BKIIOYACT TCOPCTHYCCKUC BOIIPOCHI, IO3BOJIAIOMIMC OLCHUTH YPOBCHB
YCBOCHUA O6y‘-IaIOIJ_[I/IMI/ICSI 3HaHI/II71, U  TPaAKTUYCCKUC 3adaHHusd, BbIABIAIOMIUC CTCIICHD
c(OPMHUPOBAHHOCTH YMEHHIA U BIIAJICHUHN, POBOAUTCS B (popMe dK3aMeHa.

DK3aMeH N0 JJaHHOW TUCIUIUIMHE IPOBOAUTCA B YCTHOM (opMe MO IK3aMEHALMOHHBIM
OuseraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

Bonpocel Ha 3Kk3amMeH OepyTrcs W3 BOIPOCOB IO KOHTPOJBHBIM padoTtam. I[lpm crmaue
9K3aMEHa OOYyJaIONIWICS JOJDKEH MPOJICMOHCTPUPOBATh HABBIKK W YMEHHS IO BOIIPOCAM
OTITHMH3AIIMH TTPOIIECCOB BBIJIABKH YyryHA W CTaJld, IPOM3BOJICTBA arjioMepara, oOpaboTKu U
pasnuBku ctaimu. OO0yJaroImuics TOJDKEH MoKa3aTh yMeHHe (POPMYIHpOBAThH dTAlbl IIOCTAHOBKH
3aa4i  ONTUMHU3alMH II10 3aJaHHBIM IIapaMCTpaMm, 000CHOBATH MNPUHATBIC PCIICHHA.
OOyuaromuiicst JOJDKEH OKa3aTh CHOPMUPOBAHHOCTH KOMIIETEHIIMN B BOMpPOCax HUQPPOBOTO
aHaJIM3a TEXHOJIOTHH B METAILTYPITMYE€CKOM IIPOU3BOACTBE, UCIOJb3Ys IPUKIIAJHbIEC TPOTPAMMBI.

[Ipy BBITIOJHEHUW TMPAKTUICCKOTO 3aJlaHUsl OOYYArOIIMICS JOJDKCH IOKa3aTh YMEHHE
COCTaBUTh MaTeMaTHUYECKYI0 MOJIENb 3aJJaHHOTO Tpoliecca, padoTaTh B CHCTEME DIIEKTPOHHBIX
Ta6JH/IH C UCITIOJIb30BAHHUEM BKIIaJIKN «ITouck peUICHUs OJId OITUMH3allU 3a1a4u 110 3aJaHHBIM
napamMmeTpam.

IMoka3aTe i M KPUTEPHUH OLIEHUBAHUS DK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 0ayioB) — o0ydaromuiics JeMOHCTPUPYET BBHICOKUI YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe W TJIyOOKOe 3HaHue
y4eOHOrOo MaTepuaiia, CBOOOTHO BBIMOJTHSIET MPAKTHUYECKHE 3aJaHus, CBOOOTHO OMEPHUPYET
3HAHUSIMH, YMEHUSAMHU, TPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOydJaromIuiics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKH, HETOUHOCTH, 3aTPYJHEHUSI IPU aHAJTUTHYECKUX ONIEpaLIUsX, IEPEeHOCe
3HAHWUN U YMEHUU Ha HOBbIE, HECTAHAAPTHBIEC CUTYAIUH.

— Ha OIICHKY «YIOBJETBOPUTEIBLHO» (3 Oamia) — oOydarImuics IEeMOHCTPUPYET
MIOPOTOBBIM YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUMI: B X0/I€ KOHTPOJIBHBIX MEPOIPUITUN
JOTYCKAIOTCSl OIIMOKU, MPOSIBISETCS OTCYTCTBUE OTIENbHBIX 3HAHUWI, YMEHMI, HaBBIKOB,
0Oy4aroUIuiicsl HCIBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHHUS IPU ONEPUPOBAHMM 3HAHUSMH U
YMEHHSAMH MPU UX NIEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OLICHKY «Hey/10BJeTBOPUTEILHO» (2 Oaiia) — oOydaroniuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpETHUECKOr0 MaTepuasa, JIOMYCKAeT CYIIECTBEHHbIE OIIMOKU, HE MOKET
MO0Ka3aTh MHTEIUIEKTya IbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeY/AOBJIeTBOPUTEJbHO» (1 Oamn) — oOyyaromuiics He MOXKET MOKaz3aTh
3HaHMUS Ha YPOBHE BOCIPOU3BEIACHHUS M OOBACHEHUS HUHPOpPMAIMU, HE MOXKET IOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS IPOCTHIX 3a/1a4.



	6 Учебно-методическое обеспечение самостоятельной работы обучающихся
	ПРИЛОЖЕНИЕ 2
	7 Оценочные средства для проведения промежуточной аттестации

