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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMHUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kadeapbl MeTamTypriui i XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUAMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu ocBoenust nucuuiuinabl «L{udpoBusanus npoieccoB MPOU3BOACTBA YEPHBIX
METAIIJIOBY» » SBIIACTCS OOy4YeHHE CTYIECHTOB HEOOXOIUMOCTH HCIIOJIIB30BAHHS B TEOPUU H
MPAKTUKE BEACHUS METATYPrHYECKUX MPOIECCOB HAXOXKJEHUS ONTUMAJbHBIX BapUAHTOB
paboThI KOMIUTIEKCA METALTYPTHUECKUX arperaToB U BEIOOpA MIMXTOBBIX MAaTEPHUATIOB, OBJIAJICHUE
CTYJEHTaMH HaBbIKaMH UCIIOJIb30BaHUSI U(POBBIX TEXHOJIOTUHN JIJIsl IPOTHO3UPOBAHUS U OLIEHKH
BEJICHUS TEXHOJOTUYECKUX MPOIECCOB.

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

Juctumumaa HudpoBuzamus mporeccoB MPOM3BOACTBA YEPHBIX METAJIOB BXOJAUT B
yacTh y4eOHOro IUIaHa (OPMHUPYEMYIO YyYacTHMKaMM OOpa30BaTENIbHBIX  OTHOLIEHUI
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS TUCITUTUTAH/ IPAKTUK:

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAILITYPTrUU

HenpepsiBHas paszinuBka cranu

PazpaboTtka i poBbIX IBOHHUKOB B METATypIUn

BuearperaTtnast 00paboTka ctanu

[IpoekTHas AeATENbHOCTD

[IponsBoacTBO 4yryHa

VYnpaiieHue TeXHOJIOTMYECKMMHU IIPOLECCAMU IIPOU3BO/ICTBA YYI'YHa B JOMEHHBIX I1e4ax

BeinnaBka cranu B KOHBEpTEpax

BrimiaBka cranu v peppocIiaBoB B 2JIEKTPOIedax

OCHOBBI AITOPUTMH3ALMH U CO3/IaHKe U (DPOBBIX MOIEIeH

OCHOBBI TEXHOJIOTHH ITPOU3BOJICTBA KOKCA

[ToaroroBka pya K JOMEHHOU IJIaBKE

OCHOBBI METAJITYPrU4€CKOr0 IPOU3BOACTBA

Nupopmarrka u nHGopMaloHHbIE TEXHOJIOTUU

3HaHus (YMEHUs, BaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHN JaHHOW AUCLUILIMHBI OyayT
HEOOXOAUMBI JUISl U3yYeHUS U CHUIUTNH/TIPAKTHK:

[ToaroroBka k npoiietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBaTM(PUKAMOHHOMN paboThI

IToaroToBka K cjaue u caaya rocyJapCcTBEHHOIO IK3aMeHa

IIponsBoacTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrate ocBoeHus avcuuIuiMHBL (Monyns) «lludpoBuzanms mpoieccos
IIPOM3BOJICTBA UYEPHBIX METAUIOB» OOyyaroumuiics JobkeH o0JjanaTh  CIEayIOIKUMU
KOMIETEHIMSIMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-5 Cnoco0GeH mNpoOBOAWUTH aHAINW3 TEXHOJOTUHA B METAUTYPTHYECKOM IPOU3BOJICTBE C
obocHOoBaHHEeM J(P(PEKTUBHOCTH TMPHUHATBIX MEp IO YIOPABICHUIO TEXHOJIOTHYECKHUMHU
rapaMeTpaMmu

[1K-5.1 [IpoBoaut 1MdpoBOIl aHANU3 TEXHOJOTMH B  METALTyPrHYECKOM
IIPOU3BO/ICTBE, UCIIOJIB3Ys MPUKJIIAJAHBIE TPOTrPAMMBI




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 57,2 akaj. 4acoB:
— ayauTopHas — 94 akaJ. 4acos;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTenbHas pabora — 15,1 akan. yacos;

— B (hopme npakTuaeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
®dopma aTTeCTaluu - SK3aMEH
AynuropHas g
o | ¥oHTakTHAA pabota E 3 ®dopma TeKyIero
= s Bu KOHTPOJISt
Paznen/ Tema 3 (B axaz. yacax) == A . p Kon
S & © | cCaMOCTOSATENEHOM | yCIIeBaeMOCTH H
JACIATUTAHBL . S ., | xommeTeHEN
O g £ paboThI MIPOMEKYTOYHOM
Tex. mab. | TpaKT. ' aTTecTalyy
3aH. 3aH. O &
1. OcHOBBI U(POBU3AIUH MTPOILIECCOB MTPOU3BOJICTBA YSPHBIX METAIIIOB
1.1 Pons tudpoBu3aImu B
npoleccax HMPOU3BOJCTBA
YepHBIX METaIJIOB. Uzyuenue
Onrtumuzanys Kak OJVH 2 0,5 | Teoperuueckoro YerHBIi onpoc TIK-5.1
170:4 METOJIOB Marepuana
IUPPOBHU3ALNU
TEXHOJIOTHYECKUX
1.2 Dramnsl ONTHUMH3ALUH
MPOLIECCOB  MTPOM3BOJICTBA
qu) II-IIbIX MellannoxsH c| 8 Usyuenne
P 2 4 1 TEOPETUIECKOTO VYcTHBIH ompoc TIK-5.1
MCIIOJIb30BaHUEM
Marepuana
MPUKJIAIHBIX  NPOTrPaMM
U(PPOBHU3ALNT
ITpopaboTka
TEOPETHYECKOTO
1.3 Knaccuueckue 3amadu Marepuaia Brmnoenne
: 6 8/41 1,6 ) KOHTPOJIBHOM TIK-5.1
ONITHMU3aLUH BrimosnaeHne
paboThI
MPAKTHIECKUX
pacyeToB.
Wroro no pazneny 10 12/41 | 3,1

2. llupposast onTHMH3AIHS IPOLIECCOB

00pabOTKH TaHHBIX

MMPOU3BOACTBA YEPHBIX METAJJIOB C UCIIOJIb30BAHUEM I/IH(I)OpMaLII/IOHHI:IX CUCTEM

TTouck
2.1 Oco0eHHoCTH JOTIOIHUATEILHOMN
HCITONIB30BaHUS IIH(PPOBBIX nHpOpMAaIUHU ¢
o p bop [IpencraBnenue
TEXHOJIOTH B BOIpOCax HCIIONIB30BaHUEM
2 1 Google- TK-5.1
ONITHMH3AIUH Google Account.
Mpe3eHTaluU
METAJUTyPTUYECKUAX Co3snanne
IIPOLIECCOB IPYMIOBOM
3 Mpe3eHTAINH
IIpopaboTka
2.2 TIlocranoBka 3amad pop
JICKIIHOHHOTO
ONTUMH3ALUU  PA3ITHYHBIX
3TAIoB MIPOU3BOICTBA Matepuana,
p 2 4/11 1 | cosmanme Google- Oruer TIK-5.1
YepHBIX METAJUIOB  TpH TOKYMEHTa B Cpee
HCITOJIb30BaHUU yM p

UPPOBBIX TEXHOJIOTUH

INEKTPOHHBIX
Ta0IHI]




Bremonaenne
ketica "Ludposas

ONTHUMU3ALUS
2.3 udposas JIOMEHHOTO
ONTUMH3ALUS JOMEHHOTO nporecca” ¢
nporecca c UCTIOTIb30BaHUEM 3amuTa
port 2 1041 | 5 H TK-5.1
UCIIOJIb30BaHUEM U(pOBBIX MpEe3CHTALUH
MH()OPMAIIOHHBIX CHCTEM TEXHOJIOTHH.
o6paGotku BigData Cocrasienue
IIpe3eHTaluH Mo
pe3ynpTaTtam
pacuera
Brinonxenue
ketica "Ludposas
ONTHMU3ALUS
mporecca
24 udposas P o
HETPePhIBHON
ONTHMHU3aLMs  Mpolecca "
HEMpePhIBHOM a3JTUBKU Pa3IMBKH CTAH ¢ 3ammuTa
pep P 2 10/541 | 5 HCIIOJIb30BaHUEM TIK-5.1
CTad C HCHOJB30BaHHEM MIpe3eHTaluu
IUPPOBBIX
MH()OPMAIIOHHBIX CHCTEM -
TEXHOJIOTHH.
00pabOTKHM TaHHBIX
Cocrasnenue
NpPE3CHTALUH [0
pe3yipTaTam
pacuera
HWroro no pazaeny 8 24/10,41| 12
HWroro 3a cemectp 18 36/14,41| 15,1 JK3aMeH
36/14,4
Wroro no nucuuminne 18 1151 3K3aMeH

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa30oBaTeNbHBIX TEXHOJOTHH B MpenojaBaHuM AucUUIUIMHBL «L{udpoBusamus mporeccoB
IIPOM3BOJICTBA YEepHbIX METAJUIOB UCIIOJIb3YIOTCS Kak TpaJULIMOHHAS u
MOJTyJIbHO-KOMITIETEHTHOCTHAS TEXHOJIOTUH, TaK U TEXHOJIOTHS MPOOJIEMHOTO U HHTEPAKTUBHOTO
00y4YeHHMsI, B TOM YHCJIE C UCIOIb30BAHUEM PA3IUYHBIX HU(PPOBBIX TEXHOJIOTHHM.

C menpi0 peanu3alud KOMIETEHTHOCTHOTO TOAXO0JAa, a Takke (QOPMHUPOBAHUS H
pa3sBUTHs NPOPECCHOHATIBHBIX HABBIKOB OOYYAIOIIUXCS PEANU3YIOTCS CIEIYIOLIUE CPeICTBa,
CIIOCOOBI ¥ OPTaHU3ALIMOHHBIE MEPOTIPUATHS:

U3y4yeHHE TEOPETUYECKOro MaTepuaia AUCLUIUIMHBI Ha JEKLUSIX C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTH;

CaMOCTOSITEJIbHOE ~ H3YYEHHUE  TEOPEeTHMYECKOro  Marepuana  JUCHMIUIMHBL  C
UCTIOJIb30BAaHUEM METOJIMYECKUX Pa3pabOTOK, CHENUANbHON Yy4eOHON M Hay4YHOU JTUTEpaTyphl,
UCIOJIb30BaHUEM UH(POPMALIMOHHBIX PECYPCOB

dbopmupoBaHHe ¥ pa3BUTHE NPOPECCHOHATBHBIX HABBIKOB OOYyYalOIUXCA Ha
NPAaKTUYECKHUX 3aHATHUAX, B TOM YHCIE B Cpele HUPPOBBIX KOMMYHHUKAIIUH.

K  uHTEepakTHBHBIM METOAAM, MCHOJb3YEMBIM IPU HU3YUYEHUU  JIUCLUUIUIMHBI
«u¢poBuzanus NpoueccoB MPOU3BOACTBA YEPHBIX METAJJIOB», OTHOCSTCA: HCIOJIb30BAHUE
pOOJIEMHBIX METOJOB M3JIOKEHMSI Marepuaja C IMPUMEHEHHEM 3BPUCTUYECKUX IPUEMOB
(co3gaHue mNpoOJIEMHBIX CHUTyallMd M [Jp.); a TakKe CO3/JaHUE 3JIEKTPOHHBIX MPOAYKTOB
(mpe3eHTanuii), B TOM 4KCiIe IpyNnoBas padoTa B cpesie HIUPPOBBIX TEXHOJIOTHI.

Ha 3anstusx  nesnecooOpa3HO — MCHOJB30BATh  TEXHOJOTHMIO  KOJJIEKTMBHOI'O
B3aMMOOOYUYEHNs1, COBMEILIAs €€ C TEXHOJIOrHel npodieMHoro ooyuenus. [Ipu aTom Heobxonumo
HOBBILIATh IO3HABATEJIbHYI0 AKTUBHOCTh CTYIEHTOB, OpIaHU3ys CaMOCTOSTENbHYI U
TPYNIIOBYI0 paboTy Kak HCCIIeOBATEIbCKYI0 TBOPYECKYIO JAEATENBHOCTh B  BOIPOCAX
U (GPOBU3ALMH TPOLIECCOB ONTUMU3ALIMH TPOIIECCOB TPOU3BO/ICTBA YEPHBIX METAIIIIOB.

Jlexkuuu mpoxoaAT Kak (opme HMHPOPMAIMOHHBIX JIEKIMHA, Tak M B Qopme
JEKIUI-KOHCYIbTAIIMM, T/I€ TEOPETUUYECKUN MaTepuasn 3apaHee BbIAAeTCS OOyJaronuMmcs ISt
CaMOCTOSITENIFHOTO M3Yy4YeHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKMM 00pa3zoM, JIEKIHUsS
IIPOXOJUT I10 TUITY BOIIPOCKI-OTBETHI-IUCKYCccUs. MHOrAa nekumn npoxoaar B BUuAe NpooieMHON
JIEKIIMH C OCBEIICHNEM Pa3JInYHbIX HAYYHBIX [TOJIX00B K IOCTaBJIEHHON NpolieMe, B TOM YHCIIe,
C HCIT0JIb30BAHNUEM pa3NU4HbIX IHTepHEeT-aKKayHTOB.

B wn3nokeHMn JEKIIMOHHOTO MaTepuala U NpU NPOBEACHUM NPAKTUYECKHUX 3aHATUI
IpeJoiaraeTcs Nepexo]] OT PeNnpOAYKTUBHBIX METOAOB OOyY€HHUS K YaCTMYHO-TIOMCKOBBIM U
MCCJIE0BATEIBCKUM METOAM, Pa3BUBAIOLINM JIOTHYECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMeHTHpOBaTh W OTCTauBaTh COOCTBEHHOE IIOHMMaHUE BOIIpOca, yMEHue paboTaTh B
komanzae. C 3TOH LEIbI0 BO3MOXHO HCIIOJIB30BAHUE METOIOB JBPUCTHUYECKHX BOIPOCOB U
OpaiiHCTOPMUHTA (MO3TOBOM aTakH).

B xopne 3aHsaTHII peanonaaraeTcs UCIOJIb30BaHNE KOMIIJIEKCA MHHOBAIIMOHHBIX METO/I0B
AKTHBHOI'O 00Y4YEeHHUsI CTYJI€HTOB, BKJIIOYAIOIIETO B ce0sl:

- cozlaHue TNpOOJEMHBIX CUTyallMii C MOKa3aTeIbHBIM pelIeHHEM MPOOIEeMBI
IpernoaaBaresem;

- CaMOCTOSATENbHYI0 TIOMCKOBYIO JI€SITEIbHOCTh B pEIIEHUH YYEOHBIX IpooiieMm,
HaIpPaBIIIEMYIO [IpernoaBaTesieM;

- CAMOCTOSITENIbHOE pelleHre Mpo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanusi WHHOBAIIMOHHBIX METOJOB OOydYeHHsS BO3MOXHA C HCIOJIb30BaHUEM
CJIEYIOINX IIPUEMOB:

- MHCTPYKTAX CTYJEHTOB MO COCTaBIEHUIO TAOJUIl, cXeM, I'paUKOB C MPOBEIECHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- IPUMEHEHNE PEKOMEHAAIMI IO COCTABICHUIO TE3UCOB, KOHCIIEKTOB U ITPE3EHTALUI



10 IPOYUTAaHHOMY MaTepHuay;

- HCIIOJIb30BaHKE 3aaHui I CaMOCTOATEIbHOM paboTs ¢ BigData.

[Ipu mpoBeneHUN MPAKTUYECKUX 3aHATHI HEOOXOIMMO LEICHAIPABICHHO MEPEXOIUTh
OT PENPOAYKTUBHBIX METOJOB OOyYeHHs K YaCTHUYHO-TIOMCKOBBIM M HCCIIE€A0BATEIbCKUM
METOJIaM, pa3BHUBasl JIOTUYECKOE MBIIIICHUE, YMEHUE AapryMEHTHPOBaTh M OTCTauBaTh
coOCcTBeHHOEe IOHMMaHue Bompoca. C 3TOH IeIpl0 BO3MOXHO HCIOJIb30BaHUE Kak
TPaIUIIMOHHOM, TaK MPOOJIEMHOI U MHTEPAKTUBHON 00pa30BaTEIbHBIX HU(PPOBBIX TEXHOIOTHIMA.

IIpu mnpoBeneHMM 3aKJIFOYUTEIBHOIO KOHTPOJS HEOOXOIMMO BBIIBUTH CTENEHb
NpaBUIBHOCTH, 00beMa, TITyOHHBI 3HAHUH, YMEHUI, HABBIKOB, ITOJYYSHHBIX MPH U3YYEHUH Kypca
Hapsily C BBIIBJICHUEM CTEIICHU CaMOCTOSITEIbBHOCTH B IPUMEHEHHUH T1OJyYEHHBIX 3HAHUN

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yaommxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Metoasl ontummzanuu: YdeoHoe mocodue / A.B. Arrerkos, B.C. 3apyoun, A.H.
Kanataukos. - Mockga : U1 PUOP: HULL Uudpa-M, 2013. - 270 c.: mr.; 60x90 1/16. - (Beicuiee
obpazoBanue: bakamaBpuar). (meperter) ISBN 978-5-369-01037-2 - TekcT : 2JIEKTPOHHBIN. -
URL.: https://new.znanium.com/catalog/product/350985

2. Metoibl onTUMU3aIuU: Y 4eOHOoe 0co0ue sk KypCaHTOB, CTYICHTOB U CiyInaTesei /
ba6enpimeB C.B. - XKenesnoropck: ®I'BOY BO CIICA I'TIC MUC Poccun, 2017. - 122 c. -
Texkcr : anextponnsIit. - URL: https://new.znanium.com/catalog/product/912642

3. 3aronckuii, A. B. MHpopMannoHHbIE TEXHOIOTHH: pa3paboTka MHOOPMAIIMOHHBIX
Mojiesieli u cucTeM : yuebnoe nocodue / A. B. 3aronckuii. - Mocksa : PUOP : UTHOPA-M, 2020.
- 344 c. - (Breiciee obOpaszoBanme: bakamaBpuat). - ISBN 978-5-369-01183-6. - Tekcr :
anexTponHbIi. - URL: https://znanium.com/catalog/product/1043096

0) lonmotHuTeEIBHAS TUTEPaTypa:

1 CvmupuoB A.I1. Metoasl ontummzaruu. /MUCHC (TexHON.yH-T), Kad.aBT CUCT. YIIp.
-M.:2009, 134 c.

2. Paxutun B.M., Ilepymkun B.E. Ilpaktudyeckoe pykOBOACTBO IO METOAAM
BBIYUCIICHUH C MPUIIOKEHUEM MTPOTpaMM JUIsi TIEPCOHAIBHBIX KOMITBIOTEPOB. —M.: BricmLIiK.,
—1998,—383c.

3. baxsamor U. B., XKunkos H. I1., KobenskoB I'. M. UnciaeHable METOMBI © yaeOHOE

nocobue - 8-e uzn. - M. ; CIIG. : ®usmarnur : Hesckuit uanekr : Jlabopatopus bazoBbix
3uanuii, 2000. - 622 c.

B) MeToanyeckne yKazaHus:

1 «Bagaun onTUMM3ALMU B METAJUTYpruM». MeToaudecknue yKa3aHHus K MPaKTHYeCKUM
pabotaM 1O AUCHUIUIMHE «METOIBI ONTUMU3AIUIY IS OOYYAIOUIMXCS TI0 HalpaBJICHUIO
22.03.02 «Meramnyprusi» JIHeBHOW M 3a04HOM (opm oOyueHus: Marnuroropck: M3a-Bo
MarnuTtoropck. roc. TexH. yH-ta uMm. 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 obecneuenue u UHTepHeT-pecypcebl:
IIporpammHoe o0ecnieueHue

Haumenosanue I10 No norosopa CpoK JIeCTBUS TUIEH3UU
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional(s1s ki1accoB)
MS Office 2007 Professional ~ |Ne 135 ot 17.09.2007 0eccpouHO
7Zip CBOOOJIHO  PacHpOCTPaHsIEMOS 0OCCCPOUYHO
FAR Manager CBOOOIHO pPacIpOCTpaHsIEMOe OeCCpPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHLIC CUCTEMBI

HasBanue xypca CchlLIKa
denepanbHOE rOCYJapCTBEHHOEC O0DKETHOE
yupexaenne «DenepanbHblii HHCTUTYT npombinuiennoi[http://wwwl . fips.ru/

COOCTBEHHOCTH»
HNndpopmannonnas cucreMa - EnuHoe OKHO JocTyna K
MH(POPMALIMOHHBIM pecypcaM

http://window.edu.ru/

[Touckosas cucrema Axagemus Google (Google Scholar) |https://scholar.google.ru/

Hanumonansnas UH()OPMAIIMOHHO-aHATU THYECKAsT
cucteMa — Poccuiickuit unaeke Hayanoro nuruposanus (https://elibrary.ru/project_risc.asp
(PUHIT)
DnekTpoHHas 0a3za mepuoanveckux u3manuii East View
Information Services, OO0 «IBUC

9 MarepHaJIbHO-TeXHHYeCKoe odecnedeHue JUCIUILIHHBI (MOXYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUAET:

1. YuebHas ayautopus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOTO TUIIA OCHAIIIEHA!

- TEeXHUYECKUMH CPEICTBAMU OOYYEHUS, CIYKallUMU JUISI TPEACTaBICHUS Y4eOHOMH
uHpopMaluu OOJBIIOW ayIUTOPUH: MYJIbTUMEAMWHBIMU CpEJICTBA XpaHEHUs, Nepefadn |
npeJcTaBiIeHus yueOHON HHpopManuy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTOpusl UIs IIPOBEICHHS IIPAKTUIECKUX 3aHATHI OCHAIICHA:

TEXHUYECKMMHU CpEJICTBAMM OOYYEeHHMs, CIYXAallUMH JJIs IMpeJCcTaBleHHUs y4eOHOW -
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUsI, CIYKAIIUMHU JIJISl IPEICTaBIeHUs yaeOHOU HH(popMaIim
OONBIION AyIUTOPUU: MYJIBTHUMEAMWHBIMUA CPEICTBA XPAaHEHHS, NEepefadd W IPECTABICHHS
yueOHoI nHpopmanuy;

- CHIeMaIM3UPOBaHHON MeOebIo.

3. YueOHast ayauTOpus Ui TPYNIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllM! OCHAIICHA!

- KOMITbIOTepHOH TexHuKou ¢ nmaketom MS Office, ¢ noaxmoyenuem k cetn «MHTEpHET»
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPETY YHUBEPCHUTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

4. T[TomenieHune 1151 CAMOCTOSITENHFHOM PabOTHI OCHAIIICHO:

- KOMIIbIOTepHO# TexHuKou ¢ naketom MS Office, ¢ noaxmoyennem k cetn «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTebHYIO CPETY YHUBEPCHUTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

5. llomemenue g XpaHeHHS U NPOPHUIAKTUYECKOTO OOCIYXUBaHHUS Yy4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeH!s y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOT0 000py10BaHHS;

- IKadaMu U1 XpaHeHus1 yueOHO-METOJMUECKON JOKyMEHTAllM U MaTepHUajioB


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

HPUJIOKEHME 1
6 YueOHO-MeTOoANYeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH padoThl 00y4arouxcst

Bormpocs! 111 caMOnIpoBEpKU MPEACTABIEHBI B BUJIE PAKTUKO-OPUEHTUPOBAHHBIX
3aJaHUM IS BBIMIOJIHEHUS! PAacyeToB JJIsi OLIEHKH HCIIOJIb30BAHUS IMPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKUX TAHHBIX C MCIOJb30BAHMEM LU(POBBIX METOJIOB ONTUMHU3AIMH. Takxke
BONPOCHI JJII CaMOIIPOBEPKH IMPEICTaBICHbl TEOPETUYECKUMHU BOMpPOCaMH, Tpedyroiine
pa3BEPHYTOr0 YCTHOTO OTBETA, MO3BOJISIOLIME IMPOBEPUTH YPOBEHb YCBOECHMSI 3HAHUM U
OCBOEHUS 00IINX U POGECCHOHATBHBIX KOMIIETEHIIUH MO AUCLIUILIIUHE.

[To muctumnuae «lludpoBu3anms MpoueccoB MPOU3BOACTBA YEPHBIX METAJIIOBY
IpelyCMOTPEHAa ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00y4JaroluXCs.

AynuropHas caMOoCTOsITeNIbHAs padoTa CTYJEHTOB IIpeIoiaracT peleHue 3a1a4 Ha
MPAKTUYECKHUX 3aHSATHUSX.

IIpumepHbIe BONPOCHI IJIS YCTHOTO OIPOCA M0 M3Yy4YaeMbIM TeMaM

- [TonsTHe M pOBU3ALUN TEXHOJIOTHYECKUX MTPOLIECCOB.

- Poub udpoBu3anmm B mporeccax NpoOU3BOJICTBA YEPHBIX METAIIIOB.

- OnTuMu3anus Kak OJUH U3 Coco00B NU(POBU3AUN TEXHOIOTUIECKUX
IIPOLIECCOB.

- [TonsiTHEe «ONTUMANIBHBINY, KPUTEPUNA ONTHUMAJIBLHOCTH.

- [Tpunun BeIOOpa KpUTEPHUs ONTUMAIILHOCTH.

- Yro Takoe 1eneBas GyHKIHUS.

- OOBsACHUTD HEOOXOIUMOCTh ONTUMU3ALIUY TEXHOJIOTHYECKUX ITPOLIECCOB.

- CraHpapTHBIN BUJ 33Ja4d ONTUMH3ALINH.

- Jlenenue 3asay ONTUMHU3ALUMU B 3aBHCHUMOCTH OT BUJA yYpaBHEHUH 3a/JaroluX
OTpaHMYEHUS U LIETEBYIO (PYHKIIHIO.

- [TonsiTHe OrpaHMYEHNI NIPU PEILIEHUH 3a1a4U ONITUMHU3ALIUN.

- @opMyIUpOBKa OIpaHUYEHUI MPU HCIIOJIB30BAaHUU IIM(PPOBBIX TEXHOJIOTHH IS
ONTUMH3ALMH [TPOLIECCOB MPOU3BOICTBA YEPHBIX METAILIOB.

- [TpuBecTu nprMepsl HATMYKS OTPAHUYEHUI TPU ONITUMHU3ALINN TEXHOJIOTUYECKOTO
Ipolecca ¢ UCMOJIb30BAHUEM U(POBBIX TEXHOJIOTHH.

- [ToHsiTHE ONTUMANBHOCTH XHUMHYECKOIO COCTaBa CBhIPBEBBIX MaTepUalIOB
IIPOLIECCOB BBIIUIABKY YyT'yHa U CTaJIH.

- Ponbp m Mecto MaTemaTHueckoil MOJAENTU MPH ONTUMM3ALMHU IPOU3BOJCTBEHHBIX
IIPOLIECCOB.

— Knaccunueckue 3a1auu OITHMHU3AIINH.

— CrangapTHBIN BUJT 3aa41 ONITUMHU3AINH.

- [{u¢poBble TEXHOJIOTUH B 33J]a4ax ONTUMHU3ALNN TEXHOJIOTUYECKUX MPOLIECCOB.

- Bunel g poBbix TexHoMOrMi npu 00padboTke OONBIINX AAHHBIX HPU pPEHICHUN
3a]a4 ONTUMH3AIMHN TEXHOJIOTHYECKUX MPOLIECCOB.

- OCOOEHHOCTH HCIOJB30BaHUS PA3IMYHBIX MH(MOPMAIIMOHHBIX TEXHOJOTHHA NpHU
pELIEHNN 3a1a4 ONTUMH3ALNH.

- [Topsimok pemieHust 3aaydl ONTUMU3ALMU B METAIUIYPTUU MPU HCIIOJIb30BAHUU
U(PPOBBIX TEXHOJIOTHIA.

- CdopmynmnpoBaTh 3Tallbl 3a/1a4¥ ONTHUMH3AINH [IPOLIECCca arJIOMEPALUU C LIETbI0
MaKCHMU3alUU MTPOU3BOUTEIBHOCTH arjioMepanMoHHOW ManHbl. OO0CHOBATh NMPUHSTHIE
pemeHus. 3ajjaqy COCTaBUTh B CpeJie SJICKTPOHHBIX TaOJHII.

- CdopmynupoBaTh 3Tamnbl 33a4d ONTHMM3ALKU JOMEHHOTO IpoLecca ¢ LENbO
MaKCUMM3alUU [TPOU3BOJUTEILHOCTH JTOMEHHOW neud. OOOCHOBAaTh NPUHSATHIC PEIICHUS.
3amauy COCTaBUTH B CpeJie SICKTPOHHBIX TaOJIHIL



- CdopmynupoBaTh 3Tarbl 334a4M ONTUMHU3AIMH XUMUYECKOTO COCTaBa CHIPHEBBIX
MaTepHaJIOB JOMEHHOIO Ipolecca € LEIbl BBIUIABKM BBHICOKOKAYECTBEHHOI'O YYTyHA.
OO6ocHOBaTh NPUHSATHIEC PEIICHUS. 3a]a4y COCTABUTh B CPEJIE IJIEKTPOHHBIX TAOJIHII.

- CdopmynupoBarh 3Tanbl 33Jaud ONTUMHU3ALMM IPOLIECCA BBIIUIABKM CTAlIHd B
KHCJIOPOJIHOM KOHBEpTEpe C 1IeNbI0 BBIMIABKU HHU3KOpochopuctoil cranu. OOOCHOBATH
NPUHATHIC pEIIeHus . 3a/1auy COCTaBUTh B CPEJIC AJIEKTPOHHBIX TAOJIHII.

- [ToctaButh B 00IIEeM BHJE 3ajadyy ONTHMHU3ALMM pacxoja TOIJIMBA B Ipolecce
arnomepanuu. ChopMyarpoBaTh U 3alIMCaTh OTPAHUYEHUS U LieJeByr0 GyHKIu0. BoiOparh
METOJ peleHHs. 3a7a4y COCTaBUTh B CPeJIe FIEKTPOHHBIX Ta0JIHII.

- [TocTaBuTh B 0011EM BUJIE 3a/1a4y ONTUMHU3ALUH I'a301IPOHULIAEMOCTH arJOUIMXThI.
BeiOpate n3mensemsle napamerpsl. CGopMyIMpoBaTh U 3alUCaTh OTPAHUYEHUS U LEJIEBYIO
¢ynkuuio. BeiOpats MeTo perienus. 3a1ady COCTaBUTh B CPEAE MIEKTPOHHBIX TAOJIHII.

- [TocTaBuTh 3afauy ONTHUMM3AaLMU pacxoja (peppocraBoB HA PACKUCIEHUE U
JgerupoBaHue ctayiu B oouem Bujae. ChopMynupoBaTh U 3anKcaTh OTPAHUYECHUS U LIETEBYIO
¢yHkuuio. BeiOpats MeToa peieHus. 3ajauy COCTaBUTh B CPEJIE SJEKTPOHHBIX TaOIHI.

IIpumepHBIe KOHTPOJIbHBIE PAGOTHI
[TonoOpate mapy nuraTyp H3 TNPEAIOKEHHBIX HW)KE Ui JIETUPOBAHMUSA CTAld C IIEJIBIO
oOecrieyeHHs TMOJIyYEHMsI 3a/JlaHHOIO COJIEp)KaHMs MapraHia M KpeMHHUsT B MeTaule ¢
MUHUMU3aLKEN 3aTpaT Ha JIETUpOBaHUE. 3ajjauy PEelIUTh C UCIOJb30BaHUEM HH(DOPMALIMOHHBIX

cucTteM 00pabOTKHU JaHHBIX.

Ta6n1z1ua 1 — XuMudyeckuii cOCTaB U CTOMMOCTbD JIMTaTyp AJId JICTUPOBAHUS cneucmneﬁ

Jluratypa Copepxanue B qurarype, % CroumocTh aUraTypsl

Mn™" Si™" ye/T

JI1 60 30 1200
J12 40 50 1400
JI3 50 20 900
J14 30 10 500
JIS 40 40 1200
JI6 50 10 700
J7 50 50 1500
JI8 30 60 1500
JI9 90 10 1100
JI10 20 60 1400
JI11 70 20 1100
JI12 30 50 1300
JI13 60 10 800
JI14 20 50 1200
JI15 30 70 1700
JI16 10 40 900
J17 10 80 1700
JI18 20 80 1800
JI19 80 20 1200
J120 50 30 1100

Tabnuna 2 - ConepkaHue Mapraiia 1 KpeMHHUsI B TOTOBOM CTalu (110 BapUaHTaM):
No BapuanTa [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

«Pelenue knaccuyeckux 3aad ONTUMM3ALUNY

1. HUccnenoBaHue mpoueccoB ¢ UCMOIb30BAHUEM METOJIOB JIMHEHHOTO IPOrpaMMUPOBAHUSL.
CocTaBuTh IUIAH TOCTaBKU CTaJd OT TpeX KHUCIOPOAHBIX KoHBeprepoB mstu MHII3 ¢
MUHUMU3alMEH o0Ield CTOMMOCTH TEepPEeBO30K sl CIEAYIOUUX YCIOBHIl:
BBITUIABIISIIOT B CYTKH COOTBETCTBEHHO, 24, 18 u 21 koBmieit co cranbro. s MHJI3 Tpebyercs,
COOTBETCTBEHHO, 15,17, 9, 12 n 10 xoBwme# cranu B cyTku. CTOUMOCTb IEPEBO3KH OJHOT'O KOBILIA
co ctaiblio oT KoHBepTepa k MHJI3 npencrasiensl B Tabnuile. 3a1aqy periiTh ¢ UCIIOJIb30BaHUEM
WH(OPMAIIMOHHBIX CHCTEM.

[TocTaBmuku [Torpeburenu
1 2 3 4 5)
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1
Keiic «{u¢poBasi onTUMU3aALMUSA JTOMEHHOT0 MPOLECCA»

KOHBEPTEPHI

CocTaBuTh U OINITUMU3UPOBATE MATEMATUYCCKYIO MOJCJIbL II0 PACXOody MIMXTOBBIX

MaTCpHraJIOB C MOJYUCHUECM YyIr'yHAa W IIJIaKa 3aJaHHOI0 XMMHUYCCKOro coCcraBa, MUHHUMU3UPYAI

3aTpaThl HAa BBIIJIABKY | TOHHBI Yyr'yHA.

Tabmuma 1- XuMu4deckuii COCTaB MIUXTOBBIX MaTEPHATIOB

_ : Cron-
Hanwenosart | co | po | Mn | s | P |cao | SO | Al | Mg | TIO f o
e 2 03 o 2 IL.
ye/T
Oxarpim
Minxaiizoncr 6%’1 130 | 005 | 0,03 | % | 1.72 | 895 | 0.28 | 059 | 0,00 | 00 | 1543
fa‘*KaHapCK“ 6%’9 3,20 | 0,09 | 0,08 Oél 1,27 | 4,05 | 253 | 1,99 [ 245 | 00 | 1420
62,2 0,0

OO o |135]012(009| "|428/388 ) 128|091 026 00 | 1457




66,5 1,00 | 0,12 | 0,11 0.0 0,27 | 4,45 | 0,38 | 0,15 | 0,00 | 0,0 | 2124
JleOequnCcKUE 5 5
Koeramyxmwe 161,51 50| 508 | 0,02 %9 | 330 | 8.20 | 0.40 | 020 | 001 | 00 | 1482
KHe 0 2
Arsomepar
57,9 10,5 | 0,10 | 0,02 0.0 8,10 | 6,50 | 1,90 | 3,30 | 0,0 0.0 1 1260
Arnomepar 1 0 5
56,8 9,55 | 0,15 | 0,04 00102 9,00 | 0,09 | 1,06 | 0,02 0.0 1240
Arnomepar 2 2 6 5
Kene3nas pyna
bPY 50,0 0,80 | 2,19 | 0,11 0.1 1,40 | 6,63 | 1,80 134 0,0 | 1025
(000XK. ) 0 1 0
55,4 | 22,8 0,1
CCLTO 3 , | 002013 0 402 (995|218 | 242 |025| 2,0 | 902
Mapranuesasi pyaa
Mn
MaprasnieBas O 40,0 0,1 21,1 | 11,0
oyaa 1 1,50 56| 0 008 | " |300| 7] o |200] 0 |50 150
0
Mn
Maprammesas | o | 5 | 353007 | 2| 42 | 254|107 | 28 | 0o | 61 | 130
pyna 2 192 9
Koxkc
3omaxokca | 6,0 | | | | [ 43 [51,3]2591,05]| | | 3528
dD1rochI
Mssecthak | g o) 030 | 29 | 002 %%°| 015 | 0,02 | 3.00 | 0,00 | 500
AraroBCKuit 5 4
Mspectma | ¢, 050 | 0 |001|°*®| 054 | 044|030 621
Typrosikckuii 0
0,02 1,00 9.0 2,00 452
Ksapuur 0
14,0 10,0 | 50,0
— 0 0,00 0,01 0 0 2,50 | 105
bon
[IAMOTHOTO 1,00 553’5 33’0 0,73 | 1,80 95
KI/IpHI/Iqa

Ta6m/1ua 2— OPpaHI/I‘-ICHI/ISI Ha CBOMCTBa JOMEHHOTO IIIJIaKa

CaO | (CaO+MgO) | SiO, . (CaO+Mc
Hanmenosauune | FeO SiO, | Si0,+AI20; | AlLO, Mn0O | CaO | SiO, | Al,O3 | MgO SiO,
Munaumansaoe | 0,00 | 0,90 0,90 2,00 | 0,00 | 25,00 | 22,00 | 7,00 | 5,00 1,10
Maxcumansuoe | 2,00 | 1,20 1,45 7,00 | 10,00 | 48,00 | 48,00 | 12,00 | 8,00 1,40

Tabnuua 3 — XapakTepuCcTUKU YyryHa

Cocras ayryna, % | [C] | [Si] | [S] | [Pl |[Mn]] [Ti] | [Fe]

[TpunsiTo 0,7 | 0,02
Crernedb BOCCTAaHOBIICHUS 1,0 0,6 0,2 | 0,998




‘ OJICMCHTOB 4yIr'yHa, €I ‘ ‘ ‘ ‘ ‘ ‘

Keiic «{u¢poBas onTHMHU3aLHA NPOLEcCa HENPEPLIBHON Pa3IMBKH CTAII)

[TpousBecTn MaTeEMaTHYECKOE MOAEIMPOBAHNE 3aBUCUMOCTH TOJIIUHBI CJIOSI 3aTBEPAEBLIETO
MeTajljla Ha BBIXOJAE W3 MOAJEp)KUBarolleld cucrembl kpucraumszaropa MHJI3 ot ckopoctu
BBITSITUBAHUS 3aTOTOBKHU U BBICOTHI IOAACPKUBAIOLIEH CUCTEMBI KpUcTaum3aTopa. OnpenennTs
ONTUMAaJIbHBIC YCIOBHS Il Oe3aBapuitHOM pa3nuBku ctamyd Mapku CT.1Kn Ha OJHOPYYhEBOMH
MHJI3 KpHBOJMHEWHOTO THUIA C BEPTUKAIBHBIM YYaCTKOM IPU OTIUBKE CIISIOOBOM 3arOTOBKH
ceuenneM 270x1800 MM M TemmepaType MeTailla B IPOMEKYTOUHOM KoBiie MamuHbl 1540 °C.
B cpene »9neKTpOHHBIX TaOMUIl COCTAaBUTh HEOOXOAMMBIC TpauKH, MOITBEPKAAOLINE
pe3yJIbTaThl PACUETOB, CAEJIATh IPE3CHTALNIO 110 PE3yJIbTaTaM pacueTa



ITPHJIOKEHHUE 2

7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) [lmanupyembie

PC3YJIbTAThI O6y‘leHI/I5I N OCHOYHBIC CPEACTBA JJIS MIPOBCACHUA HpOMe}I(YTO‘IHOﬁ aTTCCTalluMn.

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

[TK-5: CriocoOeH mpoBOIUTH aHATTU3 TEXHOJIOTHIA B METALTYPIHYECKOM MPOU3BOCTBE ¢ 000CHOBaHHEM () (HEKTUBHOCTH MPUHSATHIX MEP IO
VIIPABJICHUIO TEXHOJOTHYECKUMH MapaMeTpaMH

I1IK-5.1

[TpoBoauT nudpoBoli aHAIN3
TEXHOJIOTUI B METAIUTYPTHUECKOM
MIPOU3BOJICTBE, HUCITOJIB3YS
NPUKJIAIHBIC TIPOTPAMMBI

HpHMeprIe TEOPETUYECCKUE BONPOCHI IJISl MOATOTOBKH K 3K3aMEHY .

[onsaTne nudpoBU3aAIUN TEXHOJIOTUIECKUX MPOIECCOB.
Poub iudppoBu3anmu B mpoiieccax MpoU3BOJICTBA YSPHBIX METAILIOB.

Heo6xoauMocTh MCTIONIb30BaHMS PA3IMYHBIX [H(PPOBBIX TEXHOJOTHA MPU ONTUMHU3AIHH,

KOHTPOJIC U KOPPEKTUPOBKE IMMPOU3BOACTBCHHBIX IMPOLUCCCOB BLIIIJIABKU YyI'yYHa U CTAJIH.
OnTumu3anus Kak OJHH U3 CIOcO00B HU(POBU3AIUU TEXHOIOTUYECKUX MPOIECCOB.
[ToHsATHE «ONTUMATILHBINY, KPUTEPHI ONITUMAIIEHOCTH.
[TpuHIMT BEIOOpA KPUTEPHS ONITUMAIILHOCTH.
UYro Takoe neneBas QyHKITHSL.
OOBACHUTD HEOOXOJUMOCTh ONITUMHU3AIMH TEXHOJIOTHUECKUX MPOIIECCOB.
CT&HI[&pTHBIfI BU/ 3aJa49U OIITUMU3AIIUN.
Jlenenue 3a1a4 ONTUMHU3AUY B 3aBUCUMOCTH OT BHJIa YPABHEHUH 3a1al0IIMX OTPAaHUYEHUS
Y 1ETIEBYIO (QYHKIIHIO.
[TonsiTHE OrpaHUYEHUN TIPU PEIICHUH 3a7a4l ONTUMU3AIIHIH.
@opMynHpOBKa OTpaHUYEHUH TMPU HCIONB30BAHUM IUGPOBBIX TEXHOJOTUHA s
ONITUMHU3AIINH MTPOIIECCOB MPOU3BOICTBA YEPHBIX METAJLIOB.
[IpuBecTn npuMmepsl HAIAYWSA OrPAaHUYECHUN IPU ONTHMH3ALUUU TEXHOJIOTHYECKOTO
mporiecca ¢ UCIOIb30BaHNEM U (POBBIX TEXHOJIOTHHA.
[ToHsATHE ONTUMATBLHOCTH XHUMHYECKOTO COCTaBa CHIPHEBBIX MAaTEPHUATIOB MPOIECCOB
BBIIUIABKY YYT'YHA U CTaJIH.
Ponb 1 MecTo MaTeMaTuyecKoil MOJIETTH MPU ONTUMHU3AIINU TPOU3BOACTBEHHBIX MIPOIECCOB.
Krnaccuueckue 3a1aun oNTUMU3AIUH.
CrangapTHBIN BUJT 33]]a91 ONITUMU3AIIHH.
[{udpoBbie TEXHOIOTHH B 33]]a4aX ONTUMHU3AINN TEXHOJIOTHUECKUX MPOIIECCOB.




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

Bunsl nudpoBbIx TexHOJIOrMH npu 00paboTKe OOJBIIMX AAHHBIX MPH PELICHUH 3313y
ONTUMH3ALMH TEXHOJOIMUYECKUX IIPOLIECCOB.

OCOOCHHOCTH HCIONB30BAHUS PA3TMYHBIX WH(POPMALMOHHBIX TEXHOJIOTUH MpPU pElICHUH
3a/1a4 ONTUMU3ALUY.

[lopsimok pemieHus 3agayd ONTUMU3ALUN B METAJULYPIMM IIPU UCIOJIB30BaHUM LU(POBBIX
TEXHOJIOTHH.

ChopmynupoBaTh 3Tambl 3aJaud  ONTHUMH3ALUU JOMEHHOrO Ipolecca C  LENblo
MaKCUMHU3AlUKU TPOU3BOAUTEIBLHOCTH JOMEHHOM neur. OOOCHOBATh NMPUHSATHIE PEIICHHUS.
Onpenenuts THI HH(GOPMALIMOHHON CUCTEMBI JUISl pELLICHUs] JaHHOM 3a/1aui ONTUMH3ALHH.
CdopmynupoBaTh dTambl 3aJauyd  ONTUMHU3ALMKA XHMHUYECKOTO COCTAaBA ChIPHEBBIX
MaTepHajioB JIOMEHHOI'O Ipolecca € IENIbI0 BBIMIaBKU BBICOKOKAUYECTBEHHOIO YYTryHa.
O6ocHoBaTh NpUHATHIE pemeHus. Onpenenutb TUN HH(MOPMAIMOHHOM CHUCTEMBI IJis
pelleHns JaHHOU 3a7jaui ONTUMU3ALUH.

CdhopmynupoBath 3Tansl 3a1a4d ONTUMHU3ALMH [TPOLECCA BBIIIJIABKU CTAIH B KMCIOPOIHOM
KOHBEpTEpE C IMENbI0 BBILIABKH HU3Ko(hochopucTorr cramu. OOOCHOBATH NPUHSTHIC
pemenust. OnpeaenuTs THN HHPOPMALMOHHOM CUCTEMBI AJIS PELICHUs JaHHOW 3a1a4u
ONTUMHU3ALINH.

[TocTaBuTh 33124y ONTUMHU3ALMH pacxoja (eppoCIUIaBOB Ha PACKUCIIEHUE U JIETUPOBAHUE
cramu B obmem Buje. CHopMynupoBaTh M 3alMucaTh OrPAaHUUYEHHS U LENEBYI0 (DYHKIHIO.
Bribpates Meron pemienus. OnpenenuTs TUN WH(OOPMALMOHHOW CHUCTEMBI NI pEIICHUS
JAaHHOW 3aJja4¥ ONTHUMHU3ALHH.

[udpoBbie TEXHOIOTUH B 33[ja4ax ONTUMU3ALNN TEXHOJIOIMYECKUX MPOLIECCOB.

Bunel undpoBsix TexHomorui mnpu oOpaboTke OONBIIUX JaHHBIX IMPH PEIICHUU 3ajad
ONTUMHU3AINU TEXHOJIOTHUECKUX MPOIIECCOB.

OCOOEHHOCTH HCIOB30BAHUS PA3IMYHBIX MH(POPMALMOHHBIX TEXHOJIOTUH MpPU pelIeHuy
3a/1a4 ONTUMHU3ALUH.

[IpuMepHbIe NPaKTHYECKHe 3aIaHUS ISl IK3aMeHa

HccnemoBath XUMHYECKHI COCTAB HCXOTHOTO CHIPBSI HA BOZMOYKHOCTD BEHITUIABKH U3 HETO YyTYHA.
JlaTb pekOMeHaIMK 110 ONTUMH3AIMY XUMHUECKOI0 COCTaBa Chipbs. CHOpMYIUpOBATh 1IEITh
onruMuzanui. OO0CHOBATH MPUHSTHIC PEIICHIS.




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

Bapuant Xumnueckuii coctas JXKPC, %
Fe FeO MnO | S P,0s SiOz A|203 CaO MgO
1 56 10,5 0,5 0,82 | 0,62 9,6 1,2 5,12 1,3

B cucteme 37eKTpOHHBIX TAOJHII ¢ MCIIOJIb30BaHUEM BKIAIKN «IIOMCK permeHus» CoCTaBUTh
MporpaMMy IDJIaHa MTOCTABKH CTAIX OT TPEX KUCIOPOIHBIX KoHBepTepoB st MHJI3 ¢
MUHUMH3AIUEH 00IIei CTOMMOCTH TIEPEBO30K ISl CICIYIOIINX YCIOBHI: KOHBEPTEPHI BHIILIABIISIOT
B CyTKH COOTBETCTBEHHO, 24, 18 u 21 koBmeii co cranbto. s MHJI3 tpeGyercs, COOTBETCTBEHHO,
15, 17,9, 12 u 10 xoBe# cranu B cyTKu. CTOMMOCTb NEPEBO3KHU OJHOTO KOBILIA CO CTAJBIO OT
koHBepTepa kK MHJI3 npeacraBieHs! B TabIuIIe.

IHocTaBmmku [Torpeburenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

HccnenoBarh BIUsIHUE TapaMeTPOB Pa3iMBKH CTAIN HA TOJIIIMHY CJIOS 3aTBEPEBILIETO METaJlIa Ha
BbIXoJie U3 Kpuctamwmsaropa MHJI3. OntumusupoBath npouece pa3auBKH i oOecTieueHus
Oe3aBapuitHol paznuBky ctanu Mapku 091 2C B cisi60oByI0 3aroToBKY ceuerrem 900* 1700Mm, BEICOTY
KPHCTAIIIN3ATOPa IPHHSTH 0,9 M, BENMUHUHY [eperpesa NpUHTh Ha 25°C BbIlIIe TeMIIepaTyphbl
JMKBHIYCA. 3a/1a4y COCTAaBUTh B CPE/IE HIIEKTPOHHBIX TaOJIMIL

CdhopmynupoBaTh OTpaHUUEHUS , TIPEICIBI YIIPABISIEMOCTH U [IENEBYIO (PYHKIIHIO IPU ITOCTAHOBKH
3aJla4M JETUPOBAHUS CTAIH C UCIIOJIB30BaHUEM JIUTATyp. 3a/1ady COCTaBUTh B CpeJie EKTPOHHBIX
TabuIl

HccnenoBars BIUsSHUE U ONTUMH3UPOBATH U3MEHEHHS TapaMeTpoB JOMEHHOro npouecca Ha TOI]
JOMEHHOH TuiaBku. OOBACHUTH 3()()EKTUBHOCTh NPUHUMAEMBIX pEIICHHH. 3ajady COCTaBUTH B
cpeze AIIEKTPOHHBIX TabJIHIL

Bapuant

27.1

27.2

27.3

27.4

2715

Pacxon xokca B

0a30BOM NepHOJE, KI/T

475

450

460

455

470




CTpyKTypHBII
DJIEMEHT

KOMIICTCHIIM U

[TnaHupyemble pe3ysibTaThl
oOyueHus

OueHouHble CpeCTBA

[Tpon3BOIUTEIEHOCTD 5500 6000 7500 10000 3000
JIOMEHHOM TIeYH, T/CyT

Usmensiemble | 0aza HBF, 50 gﬂ, 950 Fes | 58,2 | [Mn],| 0,6 | M25, | 82,3
mapamerphl | ypoexr | M7/T [ 70 | C| 1000 | KPC.['569| % [09| % [832




0) Ilopsinok nmpoBeneHust MPOMEKYTOYHOM ATTECTALMH, TOKA3aTeJIH M KPUTEPHH
OlleHUBAHMS

[TpomexxyTounas arrectanus o aucuuiuinHe «LludpoBu3anus mporeccoB Mpou3BOACTBA
YEpHBIX METAJUIOB» BKIIIOYAEeT TEOPETUYECKHE BOMPOCHI, IO3BOJSIOUINE OLICHUTh YPOBEHb
YCBOGHHSI OOYYalOIIMMUCS 3HAHWHA, W MPAKTUYECKHE 3a/JaHus, BBIABIAIONINE CTETCHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJICHUIA, TPOBOAUTCA B (hOpME HK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OousietaM, KaXIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Bonpocel Ha 3Kx3ameH OepyTcss U3 BONPOCOB IO KOHTPOJIbHBIM pabotam. Ilpu crnaue
9K3aMeHa OOYYaroIIUICs JOJDKEH MPOJEMOHCTPUPOBATh HABBIKM W YMEHHS IO BOINPOCAM
ONTUMM3AIMH [IPOLIECCOB BBHIIJIABKU Yyr'yHa W CTalld, IPOM3BOJCTBA arjioMepara, o0paboTKu U
paznuBkH ctanu. OO0yJaromuiics J0DKEeH MOKa3aTh yMeHUue (HOpMyITHUpOBATh 3TAIbl TOCTAHOBKH
3aJaud ONTHMHU3AIMU TO 33JaHHBIM [apamMeTpaM, OOOCHOBAaTh MPHUHSITHIE PEIICHUS.
OOyuatomuiicss JODKEH OKa3aTh C(OPMHUPOBAHHOCTh KOMIETEHIMH B BOMpocax LU(POBOTO
aHaJIM3a TEXHOJOTUI B METAJUTypTUY€CKOM MTPOU3BOJICTBE, UCIIONIb3Ys MIPUKIAIHbIE IPOTPAMMBI.

[Ipy BBINOJHEHUM MPAKTUYECKOIO 3aJaHMsl OOydaroLIMMCS [OJDKEH I10Ka3aTb YMEHHE
COCTaBUTh MAaTEMAaTHYECKYI0 MOJIEJb 3a/IaHHOTO Mpoliecca, padoTaTh B CHCTEME 3JEKTPOHHBIX
Ta0JIML ¢ UCIIOJIb30BaHUEM BKIIAAKU «llouck pemeHus» Juisi ONTUMHU3ALNHI 33]1a41 110 33JaHHBIM
napaMmeTpam.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayoB) — 00y4aromuiicss IEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHUYeCKoe M TIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYallUsX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oOy4aromuiicss 1eMOHCTPUPYET CPEAHHUI YpOBEHb
c(OPMHPOBAHHOCTH KOMITETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHBI, HO JOMYCKAIOTCS
HE3HAYNTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHUS TIPU aHATUTHIECKUX OTIEPAINsX, IepeHoce
3HaHUHN U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamra) — oOOydYaromIMiiCs JIEMOHCTPUPYET
HIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJ€ KOHTPOJBHBIX MEpOIPHUITUI
JIOTTYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWHM, yMEHUWH, HaBBIKOB,
0o0yYaromuicss UCHBITHIBACT 3HAYUTEIbHBIE 3aTPYJHEHUS NpPU ONEPHUPOBAHUU 3HAHUAMHU U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OLICHKY «HeyA0BJIETBOPUTEIbHO» (2 Oaa) — 00yJaronuiicss AeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUecKOoro maTrepualia, JOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ay.

— Ha OIIEHKY «HEeYyIOBJIETBOPUTEJNbHO» (1 Oamr) — oOydaromuiics He MOXKET TMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEACHHMS W OOBACHEHHMS WHPOpMAlUU, HE MOXET IoKa3aTb
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHHS MMPOCTHIX 3a/1ad.



