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PaGouasi porpaMma paccMoTpeHa i 0100peHa Ha 3ace/laHiH Kadenpst
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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanusaruu B 2026 - 2027
y4eOHOM roJy Ha 3aceqaHuu Kadeapsl MeTamyprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa s peansaruu B 2027 - 2028
yueOHOM Trojy Ha 3aceaHuu Kadeapsl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0J100peHa s peann3aiuu B 2028 - 2029
y4eOHOM rojly Ha 3acefaHuu Kadeapsl MeTaurypru 1 XMMHUYECKUX TEXHOJIOTHIA

[IpoTrokom ot 20 . Ne

3aB. xadenpoit A.C.?apqemco

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgo0peHa s peanusaruu B 2029 - 2030
yueOHOM roJy Ha 3aceaHuu Kadeapsl MeTautyprud ¥ XUMHYSCKUX TEXHOIOTHIA

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C.?apqemco




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[enssMu oCBOEHUS TUCIUTUIMHBI « METOIbI ONTUMHU3AIIUKA B METAJLTYPTUN SBIISETCS
00yYCHHUE CTYICHTOB HEOOXOAMMOCTH MCIIOJIb30BAHMS B TCOPUHU U IIPAKTUKE BEICHHS
JIOMEHHOM TUTAaBKH, CTAJICTUIABUIIbHBIX ITPOIIECCOB, KAK OCHOBBI BBICOKOM
MPOU3BOAUTEILHOCTH IOMEHHBIX ITeUei, XOpOIIero Ka4eCcTBa YyryHa U HU3KOro yJIeJIbHOTO
pacxojia KOKca Ha €ro BBIIUIABKY IIPH HEBBICOKOM €ro ce0SCTOMMOCTH COBPEMEHHBIX
METOJIOB HAXOXKJIECHUS HAWJTYYIIINX BAPUAHTOB Pa0OThl KOMILJIEKCA METAJLITyPrHUE€CKUX
arperaToB M BHIOOpPA IIMXTOBBIX MAaTEPHAIIOB.

2 MecTo 1ucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucnunimaa MeToabl ONTUMU3ALKN B METAILUTYPTUU BXOJIUT B YAaCTh YU4EOHOTO IIaHa
(bopMupyeMy10 yYaCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM IPOTrPaMMBI.

Jis u3y4yeHus IMCUUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS JUCIUILTNH/ TPAKTUK:

OCHOBBI METAJLTYPTrUYECKOI0 MPOU3BO/ICTBA

AHanm3 4uciaoBoil nHpopManuu

Marematuka

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAIITYPruu

VY4eOHas - Hay4YHO-UCCIIEAOBATENbCKas paboTa (TOTydYeHHE TIEPBUYHBIX HABBIKOB
Hay4YHO-HUCCJIEI0BATEIbCKONW paboThI)

IInanupoBaHue 3KCIIEpUMEHTA

[IpoekTHas nesATeIbHOCTh

OKcmlyaTtanus JOMEHHbIX Nleuel

Meroas! nccneaoBaHus MaTEPUAIIOB U IIPOLIECCOB

HNudopmaruka u nHGOPMAITMOHHBIE TEXHOJIOTUU

3nanus (YMEHHUS, BIQJICHUS ), TOJIyYCHHBIC NIPU W3YUYEHUHU JAaHHOUW TCIIUTLITUHBI
OyIyT HEOOXOIUMBI JJIS U3yUEHUSI TUCIUTLITAH/TIPAKTUK:

IToaroToBka K ciade u caada rocyJapCTBEHHOT0 JK3aMeHa

[ToaroToBka K mpoIeaype 3arThl U 3al[UTa BBITYCKHOW KBaTU()UKAITMOHHOM
paboThl

IIpon3BOACTBEHHAA - IPEAINUINIOMHAS IPAKTUKA

3 Komnerenuuu odyyarmerocsi, popmupyemMmbie B pe3y/bTaTe 0CBOCHHS

AUCUMIUTUHBI (MOIYJIs1) M IIAHUPYeMble Pe3yJIbTAThI 00y4eHHs

B pe3ynbrare 0CBOGHUS TUCHMITIMHBI (MOyJs) «MeTo/1bl ONITUMHU3ALNH B
METAJUTYpriUM» 00yYaroLuiics JOKEH 001a1aTh CIeAyOIUMU KOMITETeHIIUAMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOp JOCTHKEHUS KOMIIECTCHIIN

ITK-3 CriocoO¢eH BBIMOJIHATh HAYYHO-UCCIIEA0BATEILCKIE 314l B 00J1aCTH
poheCCUOHATBHON JEATEIbHOCTH

IK-3.1 Permaet HayuHO-HCCIEI0OBATENBCKIE 32/1a4U B 00JIACTH METAJUTYPTrUn
YEpPHBIX METAIJIOB

[TK-4 CriocoGeH BBITIONHATE 33J]a41 0 OI[EHKE CHIPhS M METAJUTYPTrUYeCKON MPOTYKITHH,
KOPPEKTUPOBATh Y KOHTPOJIUPOBATH NPOU3BOICTBEHHBIN MPOIIECC

[K-4.1 OLIeHUBAET CHIPHE U METAIUTYPTrUUYECKYIO MPOAYKIIUIO, KOPPEKTUPYET U
KOHTPOJMPYET MPOU3BOJCTBEHHBIN MPOIECC € 0OOCHOBAHHEM MPUHATHIX
TEXHOJIOTHYECKUX U TEXHUUECKUX MEP




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas paboTa — 48,2 akaJl. 4acoB:
— aynutopHas — 45 akaj. 4acos;
— BHeayAUTOpHas — 3,2 aKaJl. 4acoB;

— camocTosTeNbHas paboTa — 24,1 akas. 4acos;

— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;
— MOJTrOTOBKA K K3aMeHy — 35,7 akaj. Jac

®dopma aTrTecTalui - IK3aMeH

AynutopHast ) o
o KOHTaKTHas paboTa E 5 dopma TeKyIero
=
B B aKaJl. yacax 3} Bun KOHTPOJIS
Paznen/ rema 3 (B axan ) =l y P Kon
g & © | caMOCTOSTEIBHOM | ycreBaeMOCTH U
JUCIUATIIAHBI 5 [ " KOMIIETEHIIHH
O g £ paboThI TIPOMEKYTOUHON
Tex na6. HIPaKT. RS aTTecTaluu
3aH. 3aH. O =
1. Onrumusaius. OCHOBHEIC
TIOHSTHSI U TEPMUHBI
1.1 Ponb onTuMu3anuu N3yuenne
H Y y TK-3.1, TIK-
TEXHOJIOTHYECKHX 0,5 0,5 | reopernueckoro YcTHbli onpoc a1
MPOIIECCOB B METAJLITY PrUH 8 Mmarepuana '
W3zyuenne
1.2 Dramsr pemenus 3amaq Y . TIK-3.1, TIK-
0,5 0,5 TEOPETUIECKOTO YCTHBIN onpoc
ONTUMU3ALTH 4.1
MaTepHaa
HWroro no pazgeny 1 1
2. 3agayy ONTUMHU3ALAU
JIMHEHHOTO MPOrPaMMHUPOBAHHUS
2.1 Knaccuueckue 3agaun IIpopaboTka MK-3.1. TIK
JIMHEHHOTO 1 0,5 JIEKIIHOHHOTO YcTHbIH ompoc 4 ]j
POTPaMMHUPOBAHUS MaTepHaa '
2.2 T'paduueckuii METO Brinmonnenue Brinonnenue MK-3.1. TIK
pelieHus 3anga4y 2 2 2 MPaKTUYECKUX KOHTPOJIbHOU 4 1’
ONTHMU3ALUH pabot paboTsr Nel '
8 Brinonnenue Brinonaenue
2.3 TpancnopTHas 3a1a4a M TIK-3.1, TIK-
4 4 2 HNPaKTUYECKHX KOHTPOJIbHOU
ONTHMM3AIAH 4.1
pabot pabotbr Ne2
2.4 TTocTaHOBKaA 3a7a4 ITowuck
ONTUMM3AIUM PA3TUIHBIX OIOJHUTEILHOM o TIK-3.1, TTK-
[ p 2 3 2 A YerHslii onpoc ’
JTaIoB MPOU3BOJICTBA HHPOPMAIHH 10 41
YEPHBIX METAJIOB TeME JIEKIINH
HWroro no pazneny 9 9 6,5
3. 3aga4uu ONTUMU3ALUHA
HEJIMHEHHOTO
MPOTPaMMHUPOBAHUS
ITouck
3.1 3agaun HETMHEHHOTO JIOTOIHUATEILHOMN N TIK-3.1, T1K-
1 0,5 YcTHBIi onpoc
POTPaMMHUPOBAHUS HHPOPMAIHH 10 41
8 3aJJaHHOM TeMe
3.2 Metopl 6e3yciioBHOM Brinonnenue K-3.1. TIK
ONTUMH3ALNHU QYHKIHIH 2 2 0,5 MIPAKTUYECKUX YcTHBIN onpoc 4 1’
HECKOJBKMX HE3aBUCHMBIX pabor '




IICPEMEHHbBIX

3.3 MeTo/bl HEIMHEHHOTIO Brmonaenne Brimonaenne [K-3.1. TIK
POTPaMMHUPOBAHUS ITPU 2 4 2 MPAKTUIECKUX KOHTPOJIBHOU 4 1’
HAJIMYUHU OTPaHUYCHUIH pabot paboThr Ne3 '
Htoro mo paszeny 5 6 3
4. OnTuMH3anus
METAJUTYPTUYECKUX MPOIIECCOB
Brimonnenue
pacueTHoI
a0O0THI
4.1 OnTuMu3aIws nporecca " p Oruer o
OnTuMu3anus N TIK-3.1, TTK-
BBHITNIABKH YYTYHA B CpeJie 2 6 56 pomecca BBIITOJTHCHHOM a1
3IEKTPOHHBIX Tabmui Excel p pacueTHOM paboTe '
BBIMJIABKH YyT'yHa
B JJOMCHHOM
eun”
Brimonnenue
aCUEeTHOM
4.2 OnTuMu3aIs npouecca p
. paboTHI Otuer o
HENPEPBIBHOU pa3IuBKU " . TIK-3.1, TIK-
1 6 8 OnruMusanus BBITOJIHEHHOM
CTaJIM B CPeJIe MIEKTPOHHBIX N 4.1
mporiecca pacueTHo# paboTe
tabim Excel .
HENpPepBIBHOMN
pasnuBku cranu"
HWroro no pazaeny 3 12 13,6
Hroro 3a cemectp 18 27 24,1 DK3aMeH
Hroro no aucuuruinye 18 27 24,1 DK3aMeH




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM paOOThI B KaUeCTBE
00pa30BaTeNbHbIX TEXHOJIIOTUN B MIPENOAaBaHUK JUCIUILINHBI « MeTOobl ONTUMU3AIMKA B
METaJULYyPIU» UCIIOIb3YIOTCS KaK TPAAUILMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH, TaK U TEXHOJIOTHSI MPOOJIEMHOI0 U HHTEPAKTUBHOTO O0yUYEHUSI.

C uenplo peaan3anuu KOMIIETEHTHOCTHOTO MOJX0/a, a TaKxke (popMupoBaHuUs U
pa3BuUTHA MPO(hecCHOHATBHBIX HABBIKOB 00YYAIOIIMXCS PeaTU3yIOTCs CIEAYIOIINe CPECTBa,
CHOCOOBI M OPraHU3aLMOHHBIC MEPOIPUITHUS:

M3Yy4YEHUE TEOPETUYECKOI0 MaTepuaia JUCIMUILUIMHBI Ha JIEKIUSAX C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTU;

CaMOCTOSTENIbHOE N3YUYEHUE TEOPETUYECKOr0 MaTepraia JUCLUILUIUHBI C
HCIOJIb30BAHUEM METOJUYECKHUX Pa3padOTOK, CeHaTbHON yueOHOM U HAyYHOM
JUTEpaTyphl;

dbopMupoBaHUe U pa3BUTHE MPOPECCHOHATBHBIX HABBIKOB 00YUaIOIINXCS HA
MIPaKTUYECKUX 3aHATHUSX.

K nHTEpakTUBHBIM METOJ1aM, HCII0JIb3yEMbIM IPU U3YUEHUU JUCHMILIUHBI «MeToabl
ONITUMH3AIMNY», OTHOCSTCS: MCIIOJIb30BaHHE MTPOOJIEMHBIX METO/I0B M3JI0KEHUSI MaTepraa C
MIPUMEHEHHEM IBPUCTHYECKUX IPUEMOB (Co3aHne MPOOIEMHBIX CUTYyallui U 1p.); a TAKXKe
CO3JIaHME JICKTPOHHBIX MPOIYKTOB (IIPE3EHTAIIHI).

Ha 3ansaTusAx nenecoodpa3Ho UCHOIb30BaTh TEXHOJIOTUIO KOJJIEKTHUBHOIO
B3aMMOOOYYEHHsI, COBMEINAs €€ C TEXHOIOoruen npodiemuoro odyuenus. [Tpu sTom
HE00XOIMMO TMOBBIIIATH MIO3HABATEIBHYIO aKTUBHOCTH CTYJICHTOB, OPTaHHU3Ys
CaMOCTOSITENIbHYIO pa0OTy KaK UCCIIEI0BATENbCKYIO TBOPUECKYIO AE€ATEIbHOCTD.

Jlexiuu ipoxoAsT Kak hopMe HHPOPMAITMOHHBIX JICKIUH, TaKk U B (hOpME JICKITHIi-
KOHCYJIbTAllU, i€ TEOPETUYECKUI MaTepuall 3apaHee BbIaeTcs 00yydaromumes AJis
CaMOCTOSITEJIbHOTO U3yUY€HUS, 111 IOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIUI
MIPOXOJUT M0 TUITY BOIPOCHI-OTBETHI-TUCKYCCUsl. VIHOIa NeKIUU MPOXOAAT B BUJIE
MPOOJIEMHOM JIEKIIMK C OCBELIEHUEM PA3IMYHbIX HAyUHBIX IOJIX0/0B K MOCTaBIEHHOMN
npobieme.

B u3noxeHun JeKIMOHHOTO MaTepuaa u Ipy MPOBEJECHUH MPAKTUYECKUX 3aHITHH
MpeoaraeTcs nepexoa OT penpoAYKTUBHBIX METO/I0B 0O0yUeHUs K YaCTUYHO-TIOMCKOBBIM
U UCCIEN0BATEIBCKUM METO/IaM, Pa3BUBAOIINAM JIOTHYECKOE, TEOPETUYECKOE MBIIIJICHUE,
yMEHHE apryMeHTHPOBaTh U OTCTaUBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 11elblo
BO3MO’KHO HCIOJIb30BaHUE METO/I0B ABPUCTUYECKUX BOIIPOCOB U OP3MHCTOPMUHTa
(MO3roBoif aTakn).

B xone 3aHaTHi npeanonaaraeTcs UCMOIb30BaHNE KOMILJIEKCa MHHOBAIIMOHHBIX
METOJI0OB aKTUBHOT'O O0YYEHMsI CTYI€HTOB, BKIIOYAOIIETO B CeOs:

- co37]aHKe NMPOOJIEMHBIX CUTYalMH € TIOKa3aTEeJIbHBIM peIIeHHEeM IPOOIeMbI
IIPENOIABATEIIEM;

- CaMOCTOSITENIbHYIO ITOMCKOBYIO JIEATEIBHOCTh B PELICHUH YU€OHBIX MPobeMm,
HaIlpaBJIsIEMYIO [TPENOIABATEIIEM;

- CaMOCTOSITENIbHOE pelIeHre Mpo0JIeM CTyIeHTaMu 01 KOHTPOJIEM IIPEToaaBaTersl.

Peanu3anus HHHOBAaLIMOHHBIX METO/I0B O0yUEHHUsI BO3MOKHA C UCIOIb30BaHUEM
CJIEIYIOIINX IIPUEMOB:

- HHCTPYKTaX CTYJEHTOB IO COCTABJIEHUIO TAaOJHUII, CXEM, IPA(QHUKOB C MPOBEICHUEM
MTOCJIEIYIOIIEr0 UX aHAIN3a;

- IPUMEHEHHNE PEKOMEHIAIIUH 110 COCTABIEHHUIO TE3UCOB U KOHCIIEKTOB 110
MIPOYUTAHHOMY MaTepuany;

- PacKphITHE MpENoJaBaTeIeM IPUUUH U XapakTepa Hey1ad, BCTPEUYAIOLIUXCs TPU
peleHny npoobiem;

- IGMOHCTpANUs ATbTEPHATUBHBIX MOJIXOA0B K PEIICHUIO0 KOHKPETHON MPOOIIEMBI;

- aHaJIU3 MOJYYEHHBIX PE3YJIbTATOB U OTHICKAHHME IPAHUI] X IPUMEHUMOCTH;



- MCIIOJI30BAHUE 3aJJaHU JIJIs1 CAMOCTOATEIbHOU PabOThl C U30BITOUHBIMH JAHHBIMHU.

[Tpu nmpoBeneHNN NPAKTUYECKUX 3aHATHI HEOOXOIMMO 1ieJICHANPaBICHHO
MEePEXO/IUTh OT PENPOAYKTUBHBIX METO/IOB O0yUEHUS K YACTUYHO-TIOMCKOBBIM U
HCCIIEIOBATENICKUM METO/1aM, pa3BUBasl JIOTMUECKOE MBIIIICHUE, YMEHUE apIyMEHTHPOBATh
U OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3Toil 1eIbl0 BO3MOKHO HCIIOIb30BaHHE
KaK TPaAUIMOHHOM, TaK IPOOJIEMHOM U HHTEPAKTUBHON 00pa30BaTENbHBIX TEXHOJIOTUH.

[Tpu npoBeneHnN 3aKIIOYUTEILHOTO KOHTPOJIE HEOOXOUMO BHISIBUThH CTETICHb
MPaBWIBHOCTH, 00beMa, ITyOHMHbI 3HAHUH, YMEHUH, HABBIKOB, TIOJYUYEHHBIX MPU U3YUYEHUU
Kypca Hapsily C BBISIBICHUEM CTEIIEHU CaMOCTOSITEIbHOCTH B IPUMEHEHHUU MOJTyUYE€HHBIX
3HAHUU.

6 YueOHO-MeTO HYeCKOE 0OOecTiedeHHe CAMOCTOATEIbLHOH padoThl 00yYarommuxcst

[IpencraBneno B npuioxxeHuu 1.

7 OueHO4YHbIE CPEICTBA LISl IPOBEACHUS POMEKYTOUYHON aTTecTallul
[IpencraBieHsl B IPUITOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecTieyeHHe TUCHMILTUHBI

a) OcHoBHas JMTEpaTypa:

1.AtterkoB, A. B. MeToasl ontumm3anuy : yaeoHoe mocooue / A. B. Atretkos, B. C.
3apy6un, A. H. KanataukoB. — Mocksa : PUOP : UHOPA-M, 2023. — 270 c¢. — (Bsiciiee
obpasoBanmue: bakanaspuar). — DOI: https://doi.org/10.12737/11456. - ISBN 978-5-369-
01037-2. - Tekcrt : anexrponnsiit. - URL: https://znanium.com/catalog/product/1930702

2. babensimes, C. B. Metoasl onTuMu3aiuu: Y4eOHoe mocoOue 11k KypCaHTOB,
cryaenToB u ciymareneit / babensimes C.B. - XKeneznoropck: @I'bOY BO CIICA I'TIC
MYC  Poccum, 2017. - 122 c¢. - Teker : oanextponHedi. -  URL:
https://znanium.com/catalog/product/912642

3. [Nonsikos, B. M. Metoas! ontumu3zanuu : yaebnoe nocodue / B. M. Tonskos, 3. C.
Aranapos. - 2-¢ 3. - Mocksa : Jlamkos u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. -
Tekcr : anexkrponnsiii. - URL: https://znanium.com/catalog/product/1926409 Pexum moctyna:
IO TIOJIMTHCKE.

0) lonosiHuTeILHAS JINTEPATypa:

1 CmupHoB, A. I1. MeToabl ONTUMHU3ALINY : ANTOPUTMUYECKHE OCHOBHI 3374
orntuMusanuu : Kype jgekiuit / A. I1. CmuprOB. - Mocksa : U3n. Jlom MUCuC, 2014. - 135 c.
- ISBN 978-5-87623-781-1. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1232249 - Pexxum [0CTyIIa: 1O MOAIMKCKE.

2. baxBanos, H. C. Yucnennsie metonbl : yueonuk / H. C. baxsanos, H. I1. )Kunkos,
I'. M. KoGenpkoB. — 9-¢ m31. — MockBa : JlabopaTtopus 3Hanui, 2020. - 636 ¢. -
(Knaccuueckuit yauBepcuterckuii yueonuk). - ISBN 978-5-00101-836-0. - Teker :
anekTpoHHbIH. - URL: — PesxxuMm goctyma: mo mojmucke.

B) MeToanueckue yKazaHusi:

1 «3agaun oNTUMH3AIMHI B METAILTYprium». MeToaudeckne yKa3aHus K
MPAKTUYECKUM paboTaM Mo AUCHUTITHHE « MEeTO bl OMTUMU3AIIIY I 00yUJaIONTUXCS 10
Hanpasienuto 22.03.02 «Meramtyprus» THEBHOU U 3209HON opM 00yUeHUS:
Maruuroropck: M3a-so Marauroropck. roc. Texs. yu-ta um. I'. M. Hocosa, 2017. 26 c.


https://znanium.com/catalog/product/1930702
https://znanium.com/catalog/product/912642
https://znanium.com/catalog/product/1926409
https://znanium.com/catalog/product/1232249

r) [IlporpammHoe odecnieuenne u UHTepHET-pecypcehl:

IIporpammHoe obecnevyenune

HaumenoBanue o
o Ne norosopa Cpok JiefCTBUS JTUIICH3UH
MS Office 2007 | 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OHO pacupoctpansemoe [10 6eccpodHo
FAR Manager cB000HO pactpocTpansemoe [10 06eccpouHo
Bpaysep Yandex |[cBobGomHo pacnpoctpansemoe 110 06eccpouHo

l'[pmbeccnona.nbnble 0a3bl JaAaHHBbIX U ]/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbLIC CHCTEMbI

Hassanue kypca

CchUIKa

DjekTpoHHas 0a3a NepuoIUUecKuX u3manuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

HanmonansHas nHGOpMaIMOHHO-aHATU THIECKAST
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1. YueOHas aymuTopus JJ1s TPOBEACHUS 3aHIATHH JIGKITMOHHOTO THUIIA OCHAIICHA!

- TEXHUYECKUMH CPEJICTBAMU O0YUYEHUS, CITY)KAITUMU IS IPEJCTaBICHUS yaeOHOM
nH(popManuu OOJIBIION ayTUTOPUH: MYJIbTUMEIUHHBIMU CPEJICTBA XPAaHEHUS, TIEpeIauu U
MpeACTaBICHUS yueOHOM HHPOpMAITIH;

- CIICMATU3UPOBAHHON MEOEIbIO.

2. YueOHast ayTuTOpHS JJIs1 MPOBEACHUS TPAKTUUYCCKUX 3aHITHI OCHAIIEHA!

TEXHUYECKUMH CPEJCTBAMU O0YUYEHUS, CITY)KAITUMU IS PEJCTABICHUS yIeOHOM -
TEXHUYECKUMH CPEJCTBAMU O0YUYEHUs, CITY)KAITUMH TSI IPEICTABICHUS yIeOHOM
nH(popManuu OOJIBIION ayTUTOPUH: MYJIbTUMEIUHHBIMU CPEIICTBA XPAaHEHUS, TIEpeIauu U
MpeACTaBICHUS yueOHOM HHPOPMAIIIH;

- CIICIMATU3UPOBAHHON MEOEIbIO.

3. YueOHas ayuTopusi j1sl TPYIIIOBBIX U HHIUBUyJIBHBIX KOHCYJIBTAIIHM,
TEKYIIIEro KOHTPOJISI ¥ POMEXKYTOYHOM aTTeCTallud OCHAIICHA!

- KOMIIbIOTEpHOM TexHuKOoM ¢ maketom MS Office, ¢ moakimoyeHnem K cetn
«MHTEpHET» U C TOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEILy
YHUBEPCUTETA;

- CIICIMAIU3UPOBAHHON MEOEIbIO.

4. ITomereHue Il CaMOCTOSATEIILHON PabOThI OCHAIIEHO:

- KOMIIbIOTEPHOI TexHHKOM ¢ maketoMm MS Office, ¢ moakmoyeHnem Kk cetu
«MHTEpHET» U C TOCTYIIOM B 3JISKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIbHYIO CPEILy
YHUBEPCUTETA;

- CIICIMAIU3UPOBAHHON MEOEIBIO.

5. ITomernenue a1 XpaHeHUS ¥ TPOOHUIAKTHYIECKOTO 00CTYKUBAaHHUS yUeOHOTO
000pyI0BaHHUST OCHAIIICHO:

- CIICIMAIU3UPOBAHHON MeOEIbIO: CTeIUTaKaMHK JIJIsl XpaHCHHS Y4eOHOTO
o0opyI0BaHuS;

-MHCTPYMEHTaMHU JJIsl peMOHTa y4eOHOT0 000pY/I0BaHMUS;

- mKadaMu U1t XpaHEHUs1 yueOHO-METOIMYECKON JOKYMEHTAIIUN U MaTepHUaJIoB.



MNPUJIOKEHMUE 1
6 YueOHO-MeTOoauYeCcKOoe o0ecneyeHne caMoCTOATEIbHOI PadoThI 00y4aloImMXCs

Bomnpocel mig  caMONpOBEpKM MPEACTaBICHbl B BUIE IPAKTUKO-OPUEHTHUPOBAHHBIX
3aJaHU U BBINOJHEHUS! PAacueTOB HO MPUMEHEHHIO METOIOB ONTHUMHU3AIMH Ul OLECHKH
HCIIOJIb30BAHUA TMMPOU3BOJACTBCHHBIX W TCXHOJOTHYCCKUX HOAaHHBIX. Taxoxe BOIIPOCHI  IJId
CaMOIIPOBEPKHU MPE/ICTABICHBI TEOPETHYECKUMH BOIPOCAMH, TPeOyIoIIHe pa3BEPHYTOrO YCTHOTO
OTBETa, TIO3BOJSIONIME IPOBEPUTh YPOBEHb YCBOCHUS 3HAHUH U OCBOSHHUS OOIMUX U
npodecCHOHATBHBIX KOMIIETCHIIUH 110 AUCIUILIINHE.

ITo nucuunnuze «MeToabl ONTUMH3ALUNY IIPEAYCMOTPEHA ayIUTOPHAs U BHEAYyAUTOPHAs
caMoCTOsATeNbHAs PaboTa 00yYarOIIHXCH.

AynutopHas caMOCTOSITE€NbHass paboTa CTYAECHTOB MPEAINOaracT pelIeHHe 3ajad Ha
NPAaKTHYECKHUX 3aHATHSX.

Bomnpocel a1 caMONpOBEpKM MpPEACTaBICHbI B BUIE IPAKTUKO-OPUEHTUPOBAHHBIX
3aJaHUI U1 BBHITOJHEHUE DPACUETOB IO NMPUMEHEHHIO METOJOB ONTHUMM3ALUH ISl OLIEHKH
HCIIOJIB30BAHUA TMPOU3ZBOJACTBCHHBIX W TCEXHOJOTHYCCKUX OAaHHBIX. Taxoxe BOIIPOCBHI  IJId
CaMOIIPOBEPKHU TPE/ICTABICHBI TEOPETHYECKUMH BOIPOCAMH, TpeOyIoLe pa3BEPHYTOrO YCTHOTO
OTBETa, IMO3BOJAIOUIME MPOBEPUTH YPOBEHb YCBOGHHS 3HAHWH M OCBOGHHS OOLIMX |
PO ECCHOHAIBHBIX KOMIETEHIIUN TT0 TUCIUILINHE.

[To quctumrHe «MeTo/bl ONTHUMHU3ALUNY MIPEAYCMOTPEHA Ay JUTOPHAs U BHEAYAUTOPHAS
camocTosITeNbHas paboTa 00yJaromuxcsl.

AynuTopHas caMOCTOsITeNbHas paboTa CTy/IEHTOB MPEIoiIaraeT peleHrne KOHTPOIbHBIX
3a7la4 Ha MPAKTUYCCKUX 3aHATUAX.

HpnMeprle BOIIPOCKHI IJIA YCTHOI'O OIIPOCA MO H3yYaeMbIM TEMaM

[lonsiTHE «ONTUMANIBHBINY», KPUTEPUA ONTUMATIBHOCTH.

[Tpuniun BeIOOpa KpUTEPUS ONTUMAIIBHOCTH.

Uto Takoe 1eneBast PyHKIIUS.

Yro Takoe mapaMeTpuieckas ONTUMHU3ALIMSL.

Jlatb onpenenenye CTpyKTypHOM ONTUMHU3AIUH.

OOBsACHUTD HEOOXOIUMOCTh ONTUMU3ALINU TEXHOJIOTUYECKHUX IPOLIECCOB.

[ToHsITHS TOKAJIIBHOTO U I100AJIbHOTO ONTUMYMaA.

CranaapTHBIN BUJ 3a/1a41 ONITUMH3ALHH.

Jlenenne 3ahay ONTUMHU3ALMU B 3aBUCUMOCTH OT BHUJAA YpPaBHEHUH 3aJal0IIUX

OTPaHUYEHUS U LENEBYIO (PYHKIHIO.

10. IoHsTHE OTpaHUYCHUH TIPU PEIICHUH 3a]1a91 OTITUMH3AIIHH.

11. IlpuBecTy mnpuUMepbl HATUYUS OTPAaHUYEHHUH MpPHU PpEIIEHUH 337aydl  ONTUMH3AMU
TEXHOJOTMYECKOro Ipolecca.

12. TloHsATHE ONTUMAIBHOCTH XHMHYECKOTO COCTaBa CHIPHEBBIX MAaTEpPHAJIOB IPOLECCOB
BBIMIJIABKY YyTyHA U CTaJIH.

13. Porp u MecTo MaTeMaTW4ecKOM MOJENu TpU ONTUMH3ALMHU IPOU3BOICTBEHHBIX
MPOLIECCOB.

14. 3ananue orpannyeHuil (yciaoBuil) BBeieHHEM OapbepHOH, TpadHON QYHKIHH.

15. 'paduueckuit MeToa JNMHEWHOTO MPOTrPAaMMHUPOBAHHS HAa MPUMEPE TEXHOJIOIMUECKOTO
nporecca.

16. TpancmopTHas 3a1a4a JMHEHHOTO IporpaMMupoBanus. [ToHsaTHE ™ CTIOCOOBI pemIeHHUS.

17. Metoabl HEMUHENHON ONTUMHU3AIINH.

18. LlemecooOpa3HOCTH BEIOOPA CEOECTOMMOCTH KOHEYHOM MPOAYKIINU B KQUECTBE KPUTEPHUS
ONTUMU3AIMY MHOTOMIAPAMETPUIECKUX CUCTEM

19. TloHsITHS JTOKAJIBHOTO U TJIOOAIBHOTO ONITUMYMa.

20. CrannapTHBIN BUJ 3a/1a4U ONITUMU3AIUH.

21. Otnuaunst 6€3yCIOBHOM M YCJIOBHOM ONTUMM3AIUH. J[OTTyCTUMOCTh peIeHus 3a/1a4 ¢

OTpaHUYEHHUSMHU METOJIaMH 0€3yCIOBHOM ONMTHMHU3AIUH.

©CoNo~wWNE
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23.
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28.

CdopmynupoBaTh 3Tambl 3ajJaud ONTHUMHU3ALMKM ITIpoOllecca arjioMepaluud C IEIbIo
MaKCUMM3allUd  TPOM3BOJUTEIBHOCTH  arjoMepaluoHHoW MamuHbl.  OOGO0CHOBAThH
HPUHATHIE PEIICHUS.

CcoopmynupoBaTh 3Tambl 33Ja4d  ONTUMHU3ALMU JOMEHHOIO IIpolecca C  LEIbI0
MaKCUMM3alU1 IPOU3BOJUTEILHOCTH JOMEHHOH neur. OO0CHOBATh NPUHATHIE PELICHUS
ChopmynupoBaTh 3Tambl 334a4dl  ONTHMU3ALUU XHMHYECKOTO COCTaBa CBHIPHEBBIX
MaTepHaJIOB JOMEHHOI'O IpOLecca C LEJbI0 BHIMJIABKM BBICOKOKAYECTBEHHOI'O YyIyHa.
O00CHOBaTh NMPUHSATHIE PELLICHUS

ChopmynupoBaTh 3Tambl 3aJayd  ONTHMHU3ALMM IpOLECCa BBILIABKU CTald B
KUCJIOPOJHOM KOHBEPTEPE C IIEIbI0 BBIILIABKU HU3KO(ochopuctoit cranu. O60CHOBATH
HPUHATHIE PEIIECHUS.

[locraBuTh B OOWIEM BHJE 3agady ONTUMM3ALUHU pacxola TOIIMBAa B IpoOLEcce
arnomepanuu. CdopMmyinpoBaTh M 3amUcaTh OrPAaHUYEHHUS U IENEBYI0 (DYHKIHIO.
Br10pate MeTon penienust.

[TocTaButh B 00wIEM BHUAE 3aJadyy ONTHUMM3ALMU Ta30IPOHMLIAEMOCTH AarJIOIINUXTHI.
BriOpare u3Mensiembie napamerpbl. CdopMynupoBaTb W 3amucaTh OIPAaHUYEHUS U
neneByo GpyHkuuio. Beiopats MeTos pereHus.

[TocTaButh 3agauy ONTUMH3ALMM pacxoAa (EppoCIUIaBOB HA PpACKUCIEHUE U
jaerupoBaHue crtanu B obOmeM Buzae. ChopmynupoBaTh U 3amucaTh OrPAaHUYEHUS U
neneByo GyHkuto. Beibpars MeTos pereHus.

I[IpumepHbIe KOHTPOJILHBIE PA0OTHI

KontpoabHnas padora Nel «Pemrenne 3a1a4 onTUMU3aUK rpadiueCKUM METOIOMY

[Tonobpate mapy mauraTyp W3 MPEUIOKECHHBIX HIDKE [UIS JIETHPOBAHUS CTalld C LEJIbIO
obOecrieueHUsT TOJIYYSHHUS] 3aJaHHOTO COJEpXKAHWsS MapraHila M KPEeMHHs B MeTaie  C
MUHUMU3ALMEHN 3aTpaT Ha JIETHPOBAHUE

Ta6n1/1ua 1 — X¥MUYECKHI COCTaB U CTOMMOCTD JIMTaTyp I JICTUPOBAHUS crercranein

Jluratypa Coneprxanue B qurarype, % CTOMMOCTB JIUTaTyphl

Mn™* Simr ye/T
JI1 60 30 1200
JI2 40 50 1400
JI3 50 20 900
JI4 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
J11 70 20 1100
J12 30 50 1300
JI13 60 10 800
J14 20 50 1200
J15 30 70 1700
J16 10 40 900
J17 10 80 1700
JI18 20 80 1800
JI19 80 20 1200
J120 50 30 1100

Ta6muma 2 - Comeprxanne MapraHiia ¥ KpeMHHUSI B TOTOBOM CTajM (110 BapuaHTaM):




Ne 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

KonTpoasnas padora Ne2 «Pemrenre  3agad = OOTHUMH3ALMM  JTUHEHHOI'O

IPOTPaMMHUPOBAHUSDY

1. HUccnenoBanue mpoueccoB ¢ MCIOIb30BaHUEM METOJIOB JUHEHHOIO MpOrpaMMHPOBAHUS.
CocraBuTh IJIaH TOCTAaBKM CTajd OT TpeX KHUCIOPOAHBIX KOHBepTepoB msitu MHII3 ¢

MUHUMU3alKENd O00Iel CTOMMOCTH TEPEeBO30K JJIsi CIEAYIOLUX YCIOBHIL:

KOHBEPTEPHI

BBITNIABIISIIOT B CYyTKU COOTBETCTBEHHO, 24, 18 u 21 koBmie#t co cransto. J{ns MHJI3 Tpebyercs,
COOTBETCTBEHHO, 15,17, 9, 12 u 10 xoBmie# cranu B cyTku. CTOUMOCTb IEPEBO3KH OJHOTO KOBIIIA
co ctanbio oT koHBepTepa K MHJI3 npencrasiensl B Tabauile. 3a1aqy pelinuTh ABYMsI CIOCOOAMHU.

IToctraBumku [ToTpebutenu
1 2 3 4 B
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1

2. WccrienoBanue MPOIECCOB C HCIIONB30BAHHEM METOJIOB JIMHEHHOTO MPOTrpaMMHPOBAHUS.
CocTaBUTh IUIAH TMOCTABKM CTaldM OT TPEX KHUCIOPOAHBIX KoHBepTepoB msitu MHIJI3 c
MUHHUMH3AIMEH O0OIeld CTOMMOCTH TIE€PEBO30K IS CIEIYIONUX YCIOBUN: KOHBEPTEPHI
BBITNIABTISIIOT B CYTKH COOTBETCTBEHHO, 23, 35, 39 koBiueii co cranbio. J{ns MHJI3 Tpebyercs,
cooTBeTcTBEHHO, 20, 23, 18, 15, 21 xoBma cranu B cyTku. CTOMMOCTh MEPEBO3KU OJHOTO
KOBIIIA CO CTalnbio OT KoHBepTepa k MHJI3 nmpencrasnens! B Tadnuiie. 3a1ady peuuTh AByMs

CHoco0amH.
[TocraBmuku [TorpeOutenu
1 2 3 4 5
1 2 . 3 0 1
2 5 1 4 2 1
3 4 2 6 1 3

KonTpoasnas padora Ne3 «MeTopl HETMHEHHOTO TPOTPaMMHUPOBAHUSD)




HccnenoBath (hyHKIMIO METOZOM 30JI0TOTO ceueHus. MccnenoBats QyHKITHIO 4x%-16x+8 Ha
Hanuuue 3kcTpemyma. OnpeaennTs HHTEpBal, COAEpKaIIMi MUHUMYM Ha oTpe3ke [-17;16] ¢
TOYHOCTBIO €=1.

Uccnenopath GYHKIIHIO METOIOM 30110TOr0 cedenus. Mccnenosats dynkiuio x°+10x-5 Ha
Hallnure sKkcTpemyma. OnpeaennTs HHTEpBall, COACPKAIMI MUHUMYM Ha oTpeske [-12;21] ¢
TOYHOCTHIO €=1.

Hccnenosath QyHKIMIO METONOM auxoToMut. Mccnenosars GyHKIuIO X2-2X+9 Ha Haan4ue
skcTpemyMa. OnpenenuTb HUHTEPBajl, COJAEp)KallMii MUHUMYM Ha otpe3ke [-19;4] ¢
TOYHOCTBIO £=1.

Uccnenosars ¢ynxiuio merogom ®dubonauun. Mccnemopats dynkmuio 3x2-18x+2 Ha
Halnure sKkcTpemyma. OnpeaennTs HHTEpBall, COACPKAIMI MUHUMYM Ha oTpeske [-13;10] ¢

TOYHOCTBIO £=1

PacueTrnasn pa60Ta «OHTHMI/I?.aIII/Iﬂ nmpouecca BbIIVIAaBKU YyI'yHa B IIOMeHHOﬁ nme4amn»

CocTaBuTh M ONTHUMH3UPOBATH MATEMATUYECKYID MOJIENb 110 PacXoJy UIMXTOBBIX
MaTepHaJIoB C IOJYyYEHUEM 4YyryHa M IUIaKa 3aJaHHOI0 XMMHUYECKOIO COCTaBa, MUHUMU3UPYS
3aTpaThl HA BBIILJIABKY | TOHHBI UyT'yHa.

Tabmuua 1- XuMu4eckuid COCTaB MIMXTOBBIX MaTEPHAIOB

HaumeHoBanue Fe FeO Mn S P CaO | SiO2 | AlO3 | MgO | TiOz2 | mmm. I\SI:(::’II"/:,
ye/T
Oxarpim
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 0,09 008 | 012 | 1,27 4,05 2,53 1,99 2,45 0,0 1420
CCITIO 62,29 | 1,35 0,12 0,09 | 0,05 | 4,28 3,88 1,28 0,91 0,26 0,0 1457
JleGenuHckue 66,55 | 1,00 0,12 0,11 | 0,05 | 0,27 4,45 0,38 0,15 0,00 0,0 2124
Kocramykuickue 61,50 | 1,90 0,08 0,02 | 0,02 | 3,30 8,20 0,40 0,20 0,01 0,0 1482
Arsiomepat
Arnomepar 1 57,90 | 105 0,10 0,02 | 0,05 | 8,10 6,50 1,90 3,30 0,0 0,0 1260
Arnomepart 2 56,82 | 9,55 0,15 0,04 | 0,06 | 10,25 | 9,00 0,09 1,06 0,02 0,0 1240
Keneznas pyna
BPVY (060xx.) 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
Mapranuesas pyaa
Mapranuesas MnO
pya 1 1,50 25,60 40,00 | 0,08 | 0,15 | 3,00 | 21,10 | 11,00 2,00 0 5,0 150
Mapranuesas MnO
pya 2 2,3 102 35,3 0,07 | 0,19 4,2 25,4 10,7 2,8 0 6,1 130

Koxkc




3o011a KOKca 6,0 43 51,3 259 1,05 3528
dDmocwl
Mspectitik 0,80 030 | 005 | 002 |5204| 015 | 002 | 300 | 0,00 500
AramnoBckuii
Wspectitik 0,52 050 | 0 | 001 |548 | 054 | 044 | 030 621
Typrosikckui
Kgapuut 0,02 1,00 95,00 2,00 452
Boxkcuter 14,00 0,00 0,01 10,00 | 50,00 2,50 105
boif uravorrioro 1,00 | 5553 | 3901 | 0,73 | 1,80 95
Kuprnia
Tabnuna 2 — OrpaHu4eHus: Ha CBOWCTBA JOMEHHOT'O IIITaKa

Cao (CaO+MgO) | SiO2 . (Ca0+MgO) .
Haunmenoanue FeO Si0, Si0+AI205 | AlLOs MnO CaO SiO2 | AlOs | MgO Si0; TiO2
MunnmansHoe 0,00 0,90 0,90 2,00 0,00 25,00 | 22,00 7,00 5,00 1,10 0,00
MakcumansHoe 2,00 1,20 1,45 7,00 10,00 | 48,00 | 48,00 | 12,00 8,00 1,40 2,00

Tabnumna 3 — XapakTepUCTHKH YyTyHa

CocraB uyryna, % [C] [Si] [S] [P] [Mn] [Ti] [Fe]
[Ipunsto 0,7 0,02
CreneHs BOCCTAaHOBJIEHUS DIIEMEHTOB 10 0.6 0.2 0,098
4YyryHa, e

PacueTrnasn pa60Ta «OHTI/IMI/I3aIII/IH nmpomecca HeﬂpeprBHOﬁ PA3JIMBKHU CTAJIN»

[TpousBecTn MaTeMaTHYECKOE MOAEIMPOBAHNE 3aBUCHMOCTH TOJIIUHBI CJIOSI 3aTBEP/IEBIIETO
MeTajljla Ha BBIXOJAE W3 IOAJAEPKHUBAIOIIEH cucTeMbl Kpucraumsaropa MHJI3 ot ckopoctu
BBITSITMBAHUS 3aTOTOBKHU U BBICOTHI MOJICPKUBAIOIIEH cUCTeMbl KprcTauu3aTopa. Onpenenurhb
ONTUMAaJIbHBIE YCIOBUS s Oe3aBapuiiHOW pa3nuBKU cTanu Mapku CT.1Knm Ha OJHOpY4YbEeBOM
MHJI3 kpuBOJMHEHHOrO0 THINA C BEPTUKAJIBbHBIM Y4aCTKOM IpU OTJIMBKE CIII00BON 3aroTOBKU
ceuenneM 270x1800 MM ¥ TeMIIEpaType MeTallla B POMEKYTOUYHOM KoBie MamuHubl 1540 °C




IMPUJIO’)KEHUE 2

7 OueHo4YHbIe CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTeCTAMHU
C3YJIbTAThI 06yquH51 1 OLICHOYHLIC CPCACTBA JJIs IPOBCACHUSA HpOMG)KyTO'—IHOfI aTTeCTaluu:

a) [Inanupyemblie

CTpyKTypHBIi
JIEMEHT
KOMIIETEHIINH

[TnaHupyemble pe3ysIbTaThl
oOydeHus

OueHouHble CpesCTBA

[1K-3 - Crrocoben

BBIIIOJIHATD HAYUYHO-UCCIICA0OBATCIILCKHUC 3a/1a491 B obnacTu HpO(i)CCCHOHaHLHOfI JACATCIBbHOCTH

I1K-3.1

Pemaer Hay4YHO-UCCIIEI0BATEIBCKUE
3a/1a4M B 00JIaCTU METAJUTYPIrUn
YEPHBIX METAIIJIOB

IIpumepHbIe TeopeTHYECKHE BOMPOCHI IS MOATOTOBKH K YK3aMeHY:

o E

~

10.
11.

12.
[IpuMepHbIe NPaKTHYECKUE 3aJaHUs ISl IK3aMeHa
1. UccnenoBare BIMsSHUE TapaMeTPOB Pa3IMBKU CTAIN Ha TOJILUHY CJI0S 3aTBEPAEBILETO
MeTaJlia Ha BbIXozie U3 Kpucraumsaropa MHJI3. OnTumMusupoBate IpoLecc pa3iauBKU IS
oOecrieueHus 6e3aBapuitHol pa3nuBku ctay Mapku 091 2C B cis100BY10 3ar0OTOBKY CEUEHHUEM
900%*1700MM, BHICOTY KPUCTAILTH3aTOPa IPUHATH 0,9 M, BETHUMHY TIeperpeBa NpuHaTh Ha 25°C
BBIILIE TEMIIEPATYPhI JIUKBUIYCA.

ITonsiTHE «ONTUMANIBHBINY», KPUTEPUA ONITUMATILHOCTH.

[Tpunun BeIOOpa KpUTEPUS ONTUMAIBHOCTH.

Uro Takoe ueneBas QpyHKIuI.

[ToHsATHS JTOKATBHOTO U IN100aJIbHOI0 ONTHMYyMA.

CranapTHBIN BUJ 33Ja4l ONTUMU3ALUH.

Jlenenue 3a1a4 ONTUMM3ALIMHU B 3aBUCUMOCTH OT BUJ1a YPaBHEHHH 3a/1al0LIUX OTPAaHUYEHUS
U 1[EJIEBYI0 (DYHKIIHIO.

[ToHsATHE OrpaHMYEHUN PU PELICHUH 3a/1a4 ONTUMHU3ALIH.

[IpuBecTn mnpuMmepbl HaJWYMs OrPAaHUYEHUM MpU PELICHUM 3aJadd  ONTHUMHU3ALNUU
TEXHOJIOTUYECKOTO IpolLecca

LlenecooOpa3HOCTh BBIOOpA cEO0ECTOMMOCTH KOHEYHOH MPOIYKIUU B KA4eCTBE KPUTECPUST
ONTUMH3ALMY MHOTONIAPaMETPUUECKUX CHCTEM.

Ponp m Mecro MmareMaTMdyeckol MOJEIM TMPH ONTHUMH3ALUH IPOU3BOJICTBEHHBIX
IIPOLIECCOB.

HeoOxomumocTh HcciaeioBaHUsl MPH PELIEHUM 3a/1ad ONTHMHU3ALMKU TEXHOJOTHYECKHX
IIPOLIECCOB NTPOU3BOJICTBA YEPHBIX METAJLIOB.

B3aumocBsi3b ncciae10BaHus U ONITUMHU3ALIUMY [TPOLIECCOB TPOU3BO/ICTBA YEPHBIX METAJLIOB.

2. CchopMynupoBaTh OrpaHUUEHUs , IPEIEIIbl YIPABIIEMOCTH U LIENEBYI0 (PYHKUIUIO PU
MTOCTAHOBKHM 3aJ1a4M JISTUPOBAHMSI CTAJIH C MCIOJIb30BAaHUEM JIUTATYD.




CtpyKTypHBI
JJIEMEHT
KOMIETEHIUU

[Tnanupyemblie pe3yabTaThl
oOyJeHus

O1neHOYHBIC CPEACTBA

3. I/ICCHGILOBaTB BJIMAHUC U OITUMU3HUPOBATH USMCHCHUA MAapaMCTPOB JOMCHHOI'O ITPOLECCa HA

TOII nomenHoii muaBku. O0bACHUTH 3PHEKTUBHOCTh MPUHUMAEMbIX PEIICHU.

Bapuanr 27.1 27.2 27.3 27.4 27.5
Pacxon kokca B 475 450 460 455 470
6a30BOM mepuoJie, KI/T
[Tpou3BOANTENTHLHOCTD 5500 6000 7500 10000 3000
JIOMCHHOM TI€YH, T/CyT
Usmensiemble | 0aza Ir, | 50 | t;, | 950 Fes | 58,2 | [Mn], | 0,6 | M25, | 82,3
mapavetps | poeir | M7/T| 70 | °C ['1000 | KPC,[569| % [09| % [832
ITK-4: CriocoOGeH BBIMOJIHSTH 3a7a4yM [0 OIEHKE CBHIPbS W METAJLIYyPrHYECKOM MPOAYKIMH, KOPPEKTHPOBATH ¥ KOHTPOJIMPOBATH MTPOM3BOICTBEHHBIM
IPOIECC
I1K-4.1: OneHuBaer CBIPbE u | IlpumMepHbIe TeoOpeTHYECKHE BOMPOCHI ISl MOATOTOBKH K IK3aMeHY:
METAJIyPrUUecKyr0  MpoayKiwio, [ 1.  TTOHATHE «ONTHMAaIbHBIN», KPUTEPUI ONITUMAIBHOCTH.
KOPPEKTHPYET ©  KOHTpojupyer | 2. IlpuHIMO BEIOOpA KPUTEPHS ONTUMAILHOCTH.
NPOM3BOACTBEHHBI — mporecc ¢ | 3. ITlpuBecTd mNpuMepsl HaAM4Msi OTPAHMUYCHHN IIPH pEIICHWH 3aJa4d  ONTHMH3AIMH
000CHOBaHHUEM PUHATHIX TEXHOJIOTUYECKOTO MPOIIecca.
TEXHOJOTUYECKUX W TexHudeckuX | 4. TIoHSATHE ONTHMAaJIbHOCTH XHMHYECKOTO COCTaBa CHIPHEBBIX MaTEpPHAIOB IPOIECCOB
Mep BBITUTABKH YyTyHA M CTAJIH.

5. CdopmynupoBarh 3Tambl 3aJaddl ONTUMHU3ALUU IIpOLEcca arJioMepaluu ¢ LEeNbio
MaKCUMM3AlMM  [POU3BOJUTENFHOCTH  arjoMepalMoHHOM MamuHbl.  OOGOCHOBATh
IIPUHATBIE PEIICHHUS.

6. CdopmynupoBaTh H3Tambl 3aJaud ONTHMMHU3ALMU JOMEHHOIO Ipolecca ¢ IeNbIo
MaKCUMHU3alu NpOU3BOAUTCIbHOCTH )IOMGHHOI\/’I neun. O60CHOBATE MPUHATLIC PCHICHUSA

7. CdopmynupoBaTh 3Tanbl 337aydl ONTUMHU3AIMHU XHMHUYECKOTO COCTaBa ChIPHEBBIX
MaTepUajIoB JOMEHHOrO IMpolecca ¢ LEIb0 BBIJIABKH BBICOKOKAYECTBEHHOI'O UyTyHA.
O6ocHOBaTh MPUHATHIEC PELICHUS

8. CdopmynmupoBarh dTambl 3aJadd  ONTHUMH3AIMU IPOIECCAa BBILIABKH CTAIH B
KHCJIOPOJAHOM KOHBEpPTEpE C IIeNbI0 BBIIUIABKH HU3K0o(pochopucToit cranu. O60CHOBATH
IIPUHATHIE PEIICHHUSL.




CtpyKTypHBI
JJIEMEHT
KOMIETEHIUU

IInanupyemslie pe3ysbTaThl

OLeHOYHbBIE CPEACTBA
oOyJeHus H pea

9. IlocraBuTh B 0OWEM BHJE 3a/Jady ONTUMH3AIMKA PACXOAA TOIIMBA B IpOIECcCe
arnomeparuu. CdopmynupoBaTh M 3amucaTb OTPAHUYEHUS U LEJIEBYIO (DYHKIIHIO.
BriOpartb MeTox pemieHus.

10. [ToctaButh B 00LIEM BHUAE 3aJady ONTHMHU3ALMUU Ta30MPOHULIAEMOCTH arJIOMIUXTHI.
BriOpars u3mensiemble mapamerpbl. ChopMynupoBaTh M 3amucaTh OTPAaHUYCHHUS U
ueneByro GpyHkuuo. BeiOpats MeTo 1 penieHusl.

11. ToctaBuTh 3amady ONTHMH3AIMM pacxona (eppocruiaBoB Ha pPACKUCICHHE |
nerupoBanue craaud B obmeMm Buupe. CHopmynupoBaTh U 3amucaTh OTPAHUYECHUS U
1eneByro GpyHkuuo. Beidpars MeTo 1 pereHus.

IIpuMepHbIe NpaKTHYECKHE 3aJaHUA I IK3aMeHa

1. UccnenoBarh XUMUYECKUN COCTaB UCXOAHOTO ChIPhSi HA BO3MOYKHOCTh BBITUIABKH U3 HETO
qyryHa. JlaTh peKOMEHIalliu 10 ONITUMU3AINHA XUMUIECKOTO cocTaBa Chipbsi. CHopMmympoBaTh
1esb ontumuzayi. OO0CHOBATh MPUHSATHIC PEHICHHUS.

Bapuant Xumnueckuii coctas XKPC, %
Fe FeO | MnO |S P20s | SiO2 | Al03 | CaO | MgO
1 56 105 | 05 | 082 | 062 | 96 12 | 512 1,3

2. B cucreme 3neKTpOHHBIX TaOJHUI] C HCIIOIb30BaHUEM BKIIAIKN «[IOMCK pereHusD
COCTAaBUTh IPOrpamMMy ILJIaHA TOCTaBKH CTAJIM OT TPEX KUCIOPOJAHBIX KOHBEPTEPOB MATH
MHJI3 ¢ MmurnMuA3aImeit o0mieit CTOMMOCTH TTEPEBO30K IS CIIETYIONINX YCIOBUH:
KOHBEPTEPHI BHIIUIABIISAIOT B CYTKH COOTBETCTBEHHO, 24, 18 1 21 koBmieit co cranbto. s
MHJI3 tpebyetcs, coorBeTcTBeHHO, 15, 17,9, 12 11 10 xoBmie# ctanu B CyTku. CTOMMOCTD
MIEPEBO3KHM OJIHOTO KOBIIIA CO CTAJIbI0  OT KoHBepTepa K MHJI3 mpeacraBneHsl B Tabnuiie.

[TocraBuimku [ToTpebutenu
1 2 3 4 5
1 2 6 5 3 1
2 1 4 3 0 2
3 1 2 2 3 1




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATEJIN U KPUTEPUH
OLlEHUBAHUS

[TpomexyTouHas aTTecTalus MO IUCHUIUIMHE «MeTonbl ONTUMU3ALMU B METAILTYPIUM»
BKIIIOUAET TEOPETUYCCKUE BOMPOCHI, MIO3BOJISIONINE OIICHUTHh YPOBEHb YCBOCHUS 00YJaIOIIIUMUCS
3HAaHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIONIUE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUI, IPOBOJUTCS B GOpPME HK3aMEHa.

DK3aMeH 10 JaHHOW JUCIHIUIMHE MPOBOAUTCA B YCTHOH ¢GopMe IO SK3aMEHAIMOHHBIM
OwieraMm, KaxJblii U3 KOTOPBIX BKJIOYAET 2 TEOPETUYECKHX BONPOCA M OIHO MPaKTUYECKOE
3aJlaHue.

Bompockl Ha sKk3amMeH OepyTcs M3 BOINPOCOB IO KOHTPOJBHBIM paboram. [lpm cmaue
9K3aMeHa OOYyYalolUiCs MOJKEH MPOIAEMOHCTPUPOBATh HABBIKM W YMEHHUS IO BOIIpOCaM
ONTUMU3AIMH MPOIECCOB BBHIIUIABKM YyT'yHA M CTalld, IPOM3BOJCTBA ariomepara, o0pabOTKU U
pa3nuBku ctaiau. OOyvaromuiics 10JKEH MoKa3aTh yMeHHe (GOpMyIHpPOBATh 3TAIbl TOCTAHOBKU
3ala4i OIITUMH3alWU 110 3aJIaHHBIM IIapaMeTpaMm, 000CHOBATH MMPUHATBIC PCIICHUS.

[Ipy BBINOTHEHUH MPAKTUYECKOrO 3aJaHusl OOYyYalOIIMKCS JOJDKEH IOoKa3aTh YMEHHE
COCTaBUTh MAaTEMaTHYECKYI0 MOJEIb 33JaHHOIO Ipolecca, padoTaTh B CUCTEME 3JIEKTPOHHBIX
TaOJIUIl ¢ UCTIONIb30BaHUEM BKIaAKU «llouck perienusd sl ONTUMHU3ALNY 33/Ia4H 110 33JaHHBIM
napaMmeTpam.

IToxa3aTe/in U KPUTEPUH OLIECHNBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» (5 6amioB) — 0OyyaromMicss 1EMOHCTPUPYET BBHICOKUN YPOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATUYECKOE U IIIyOOKOE 3HaHME
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MNPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HaHUSIMM, YMEHUSIMU, IPUMEHSET UX B CUTYalUsIX IIOBBIIIEHHOMN CII0)KHOCTH.

— Ha OLIEHKY «xopomo» (4 Gaina) — oOyyaromuiics AEMOHCTPUPYET CPeAHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHbIE 3HAHUS, YMEHHUS OCBOECHBI, HO JOIyCKAaIOTCS
HE3HAUUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYTHEHUS IPU AaHATUTUYECKUX ONlepalusix, HepeHoce
3HaHUW U YMEHUU Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

— Ha OLEHKY «YyAOBJIETBOPUTEJBHO» (3 Oamia) — oOyuaromuiics JIeMOHCTPHPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0Ji€ KOHTPOJIbHBIX MEpPONPUATUI
JIOIyCKAIOTCA OLIMOKM, MPOSIBISETCS OTCYTCTBHE OTAENbHBIX 3HAHUIM, yYMEHUH, HaBBIKOB,
0o0Oy4aroluiicss HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHMs] NPU ONEPUPOBAHUMU 3HAHUSAMH U
YMEHMAMHU NIPU UX IEPEHOCE HA HOBBIE CUTYALINN.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEJIbHO» (2 Oaia) — 00ydaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MmarepHaia, JOMyCKaeT CYIIECTBEHHbIE OLIMOKHM, HE MOXKET
MOKAa3aTh UHTEJJIEKTYaJbHbI€ HABBIKU PELICHUS MPOCTHIX 3a]1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeabHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEACHHS M OOBACHEHUS HWHGPOpMallMU, HE MOXET I[10Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a1a4.



