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Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTaurypruu 1 XUMHUECKUX TEXHOJIOTHIMA

IIporokomor 20 r. Ne
3aB. xadeapoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena st peanmsanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTaurypruu 1 XAMHUECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuszauu B 2026 - 2027
yueOHOM rofly Ha 3aceaHuu Kadeapsl MeTaulypruu 1 XUMUYECKUX TEXHOIOTH

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa s peanuszauu B 2027 - 2028
y4eOHOM Tojly Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XAMUYECKUX TEXHOIOTHA

[Iporokomor 20 . Ne

3aB. xadenpoit A.C. }apquKo

Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3aru B 2028 - 2029
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. xadenpoit A.C. }queHKo




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

[lenstMu  OCBOGHUWS JUCHMIUIMHBI «METOIBI ONTUMH3AIUNY SBISCTCS OOYYCHHE
CTYJEHTOB HEOOXOJIMMOCTH UCIOJIB30BaHUSI B TEOPUHU U MPAKTUKE BEJACHUS JOMEHHOH IJIaBKH,
CTAJICTUIABWIIBHBIX MPOIECCOB, KAaK OCHOBBI BHICOKOW MPOM3BOIUTEIHLHOCTH JOMEHHBIX TEUEH,
XOpOIIEro KauecTBa YyryHa M HHU3KOrO YAEIBHOTO pacxoJa KOKCa Ha €ro BBIILJIABKY MPHU
HEBBICOKON €ro ce0eCTOMMOCTH COBPEMEHHBIX METOJIOB HAXOXKICHHS HAWIYYIIMX BapUAHTOB
paboThl KOMILJIEKCAa METAJUTYPTUYECKUX arperaToB U BbIOOpA MIMXTOBBIX MATEPUAJIOB.

2 MecTo IMCHUILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

Jucuunnuaa MeToapl ONTUMHU3AMU B METALUTYPrUM BXOJUT B 4acTh y4eOHOro IUIaHa
dopMupyeMyr0 yd9acTHUKaMHU 00pa30BaTEbHBIX OTHOIIEHUH 00pa30BaTeIbHON TPOTPAMMBI.

Jiis  u3ydeHUs  AMCUMIUIMHBL  HEOOXOAMMbI  3HaHUS  (YMEHMs,  BIaJIEHUs),
c(hOpPMHUPOBAHHBIC B PE3YJIbTATE U3YyUSHHS JUCIUTUINH/ TPAKTHK:

OCHOBBI METAJITyprU4€CKOro Mpou3BOICTBA

AHanu3 4uciioBoi HH(pOpMAIUH

Maremaruka

MonenrpoBaHue IpoLEcCOB U 00BEKTOB B METAJLIIypIUU

VYuebHasg - Hay4yHO-HMcclenoBaTenbckas paboTa (MOJlyuyeHHE IEepBUYHBIX HaBBIKOB
Hay4YHO-HCCIIEeI0BATENIbCKON pabOThI)

[InanupoBaHue SKCIEpUMEHTA

IIpoekTHas neATeIbLHOCTD

DKcIutyatauus 10MEHHbBIX ITeden

MeTtopl Mccie10BaHNs MATEPUAIIOB U IIPOLIECCOB

WNudopmarrka u MHGOpMaIIMOHHBIE TEXHOJIOTHH

3HaHusl (YMEHUS, BIAJI€HUs), MOTYYEHHbIE IPU U3YyYEHUHU AAHHON AMCLMILIUHBI OyIyT
HEO0XOIUMBI JUIsl U3YyYEeHHUS TUCIMIIINH/TIPAKTHK:

IlonroroBka Kk caue ¥ cada rocy1apCTBEHHOI0 IK3aMEHa

[ToaroToBKa K MpoIexype 3aliiThl ¥ 3alIMTa BBITYCKHON KBAIN()UKAITUOHHON pabOThI

IIponsBoacTBEHHAs - NPEAIUIUIOMHAS TPAKTUKA

3 Komnerenuuu ody4amomerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILINHBI (MO1YJIf) U IVIAHUPYEMble pPe3yJibTaThbl 00y4YeHUs

B pesynprare oOCBOCHHS JUCHUIUIMHBI (MOAyJsi) «MeTonbl ONTHUMH3AlUU B
METAILTYPrUmM» 00y4aroIuiics T0JKEH 00J1a1aTh CleAYIOIUMU KOMITIETEHIIUAMMU:

Kon nanukaTtopa HNHaukaTop TOCTHKEHUS KOMIIETEHITUN

[TK-3 CriocoGeH BBITIONHATH HAYYHO-HUCCIIeI0OBATENIbCKHE 3314 B 001acTH TPO(eCcCHOHATBHOM
JESITEIIbHOCTH

[IK-3.1 Pemaer Hay4yHO-HMCCIEIOBATEIBCKUE 3aJa4ydl B OOJIACTH METaJUTyprUu
YEepPHBIX METAJJIOB

[IK-4 CnocobeH BBIMONHATH 3a/la4ll MO OIEHKE CBIPbS U METAILTyPTMUYECKOH MPOIyKIUH,
KOPPEKTHPOBATH U KOHTPOIUPOBATH NPON3BOACTBEHHBLINA IPOIIECC

[1K-4.1 OneHuBaeT ChIphE U METAJUIYPTUYECKYI0 MPOIYKIHIO, KOPPEKTHPYET H
KOHTPOJIMPYET MPOU3BOJCTBEHHBIH MpOIlECC ¢ OOOCHOBAHUEM MPUHSATHIX
TEXHOJIOTHYECKUX U TEXHUUECKHUX MEP




4. CTpyKTYpa, 00BEM M cOlepKaHNe TUCHHUILIMHBI (MOTYJIA)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABISIET 3 3a4yeTHhIX enuuull 108 akaa. yacoB, B TOM
YHClIe:
— KOHTaKTHas pabora — 17,2 akaJl. 4acoB:
—ayauTopHas — 14 akaj. 4acos;
— BHeayJIuTOpHas — 3,2 aKaJl. 4acoB;
— caMmocTosTeabHas paboTta — 82,1 akaj. 4acos;
— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;
— [MOATOTOBKA K 9K3aMeHy — 8,7 akaj. yac

CDopMa aTTeCTaluu - SK3aMCH

AynutopHas 3 s
KOHTaKTHas pabora E = dopma TeKyIero
=
B aKaj. yacax 3] Bu KOHTPOJIA
Pazzien/ Tema g (B axan. vacax) =l A y P Kon
& © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JCIATUTAHB N [ ., | KomnereHuun
g 5 paboThl MIPOMEKYTOYHOH
mab. | mpakT. | 3 aTTecTamuu
JTex. 3aH 3aH 8 g :
1. Onrumuzanusa. OcHOBHBIE
TIOHSTHS U TEPMUHBI
1.1 Pomp onrumMm3anuu
TEXHOJIOTHYECKUX Wzydenue MK-3.1
nporeccoB B Metautypruu.| 5 | 0,5 5 TEOPETUYECKOTO VYerHbIl onpoc K 4' 1’
Ortamel  pemieHust  3a1ad Marepuana ’
ONTUMH3ALINT
HWroro no pazneny 0,5 5
2. Bamgaun ONTUMHU3AINHT
JIMHEHHOTO NPOrpPaMMHPOBAHHS
[Touck
2.1 Kiraccuueckue 3amayu JIOTIOHATEBHO K3 1
ONTHMHU3AIUN  JIMHECHHOTO 0,5 2 12,1 VYerHbll onpoc .
HpOrpaMMHPOBaHIS UHPOPMAITUH TT0 IK-4.1
5 TEME 3aHSATHS
2.2 IlocraHoBka 3amady [Touck
ONTHMH3ALMN  PA3IUYHBIX 05 1 15 JIOTIOJTHUTENBHOU VerHBI OIPOC IK-3.1,
JTanoB TIPOU3BOJICTBA ’ HHPOPMAITUH TT0 p [IK-4.1
YEPHBIX METAJLIOB TeMe JICKLIUU
HUroro no pazmeny 1 3 27,1
3. 3anaun ONTHUMH3ALHU
HEJIMHEWHOTO
IPOTPaMMHUPOBAHUS
[Touck
3.1 3amayud HEIMHEWHOTO 05 5 JIOIOJIHUTEILHOM VerHbti ODOC TIK-3.1,
TPOTPAMMHPOBAHUS ’ HHPOPMAITUH TT0 p [IK-4.1
5 3a/laHHOM Teme
. [Touck
3.2 Meronsl HENMWHEHHOTO N
JIOTIOJIHUTEJILHOM . TIK-3.1,
NIpOrpaMMHMPOBaHUsA  IIpU 1 1 5 aEbopMAEH 10 VYerHbll onpoc [IK-4.1
HaJIMYUH OTpPaHUYECHUN p ’
TEeME 3aHSATHS
Hroro no pazmeny 1,5 1 10
4. OnTumu3arus
METaTYPIHIECKHX MPOIIECCOB




Brimonnenue

pacdeTHoi
4.1 OntuMu3anus
paboThI Otuer o
mporecca BBITIABKH " . TIK-3.1,
QVrvHa s cpere 20 OnTuMu3anus BBIIIOJIHEHHOM K-4 1
yry P mporecca pacueTHo# pabore ’
3eKTpOoHHBIX Tabmumi Excel
BBITUTABKH 4yryHa
B JOMEHHOH neun"
Brimonnenue
aCUCTHOM
4.2 OnruMu3anus p
. paboThl Ortuer o
mporecca HETPEPBIBHON " . TIK-3.1,
20 Onrumusanus BBIIIOJTHEHHOM
pa3iIUBKU CTaJd B cpele N [1K-4.1
nporecca pacueTHoii pabore
3eKTpoHHBIX Tabmumi Excel Ny
HETIPEPHIBHOM
pasnuBky craiau”
Hroro no pazmeny 40
Hrtoro 3a cemectp 82,1 9K3aMEH
HToro no pucturinHe 82,1 JK3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jns  peanu3anuu  MPETyCMOTPEHHBIX BHUJOB  y4eOHOM pabOTBl B KaudecTBe
00pa30BaTEeNbHBIX TEXHOJOTHA B MPENOJaBaHUM JUCHUIUIMHBL «METOnbl ONTUMH3AINUA B
METAJLTYPTHIW» UCTIONB3YIOTCS KaK TPaJUIMOHHA U MOIYJIbHO-KOMIETEHTHOCTHASI TEXHOJIOTUH,
TaK ¥ TEXHOJIOTHUS TPOOJIEMHOTO U HHTEPAKTUBHOTO OOYYEHUSI.

C menpro peanu3aluyd KOMIETEHTHOCTHOIO IOAXO0Ja, a Takxke (GOpMUpOBaHUS U
pa3BUTHSA NPOQPECCHOHATBHBIX HABBIKOB OOYYAIONIMXCS PEAIN3YIOTCS CIEYIOIINEe CPEICTBa,
CIIOCOOBI ¥ OpraHU3allHOHHbBIE MEPOTIPHSTHUS:

M3ydeHHE TEOPETUYECKOr0 MaTepuaia AMCUUIUIMHBI Ha JIEKIHAX C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTUH;

CaMOCTOSITENIFHOE ~ W3YYEHHE  TEOPETHUECKOro  Marepuana  JUCHHUIUIMHBL  C
UCIIOJIb30BAHUEM METOANYECKUX pa3paboToK, ClIeHUaIbHOM Y4eOHOH 1 HayYHOH JIUTepaTyphl;

dbopmMHupoBaHHE H pPa3BUTHE TNPOPECCHOHATBHBIX HABBIKOB OOYdYaIONIMXCS HA
NPAaKTHYECKUX 3aHATHUSIX.

K HMHTEpakTHBHBIM METOJaM, HCIIOJIB3YEMBIM NPU HM3YYEHUH AMCUUIUIMHBI «MeTobl
ONITHMU3AIMW», OTHOCATCS: HMCIOJb30BAaHHE MPOOIEMHBIX METO/IOB H3JIOKEHHS MaTepuana c
NPUMEHEHUEM HIBPHUCTHYECKUX TPUEMOB (CO3/1aHUE TPOOJIEMHBIX CHUTYallM M Jp.); a TakkKe
CO3JJaHUE HIICKTPOHHBIX TPOAYKTOB (TIPE3CHTAIN).

Ha 3amsaTmax  mesnecooOpa3HO — HCHONB30BAaTh  TEXHOJOTHIO  KOJUIEKTHBHOTO
B3aUMOOOYYEHUS, COBMENIAs €€ C TEXHOJOrHel mpobieMHoro odydenus. [1pu aTom HE0OX0ANMO
MOBBIINIATH TO3HABATEIBHYIO aKTUBHOCTh CTYJEHTOB, OPraHU3ysl CAMOCTOATENBHYIO paboTy Kak
MCCIIEIOBATEIbCKYIO TBOPUECKYIO IESITEINEHOCTD.

Jlekmu mpoxomsaT Kak (opmMe WHPOPMALMOHHBIX JIGKIMH, Tak W B (opme
JEKIUH-KOHCYIbTALUH, TJIe TEOPETHUSCKUI Marepuall 3apaHee BbIIAaeTCs OOyJaromuMes JUIs
CaMOCTOSITEIIFHOTO HM3YYEHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKHUM OOpa3oM, JIEKIUS
HPOXOIMT I10 THITY BOTIPOCHI-OTBETHI-AUCKYCCHsL. VIHOTAa IEKIIMK IPOXOAAT B BUJIE IPOOIEMHON
JICKIMH C OCBEIIEHUEM Pa3IMUHBIX HAYYHBIX ITOAX0/I0B K TIOCTABJICHHOH mpodieme.

B u3mo)KeHWu JEKIMOHHOTO MaTepHala M NpPU MPOBEICHUM INPAKTUYECKUX 3aHATHH
IPEIoiIaraeTcsl Mepexo]] 0T PENpPOIYKTHBHBIX METOJIOB OOYyUYEHHs K YaCTUYHO-TIOUCKOBBIM U
UCCIIEI0BATEIbCKUM METO/IaM, Pa3BUBAIOLINM JOIMYECKOE, TEOPETHYECKOE MBIIUICHHE, YMEHHE
apryMEHTHPOBATh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eabio BO3MOKHO
UCIIOJIb30BaHUE METOOB IBPUCTUYECKUX BOIPOCOB M OPIHHCTOPMHUHTA (MO3TOBO aTaKH).

B xone 3ansaTHiA IpeanoiaaraeTcs UCHoIb30BaHNE KOMIUIEKCAa HMHHOBAIIMOHHBIX METOJIOB
aKTHBHOTO 00Y4YCHHS CTYACHTOB, BKIIFOUAIOIIETo B ceOsl:

- Cco3maHWe TPOOJIEMHBIX CHUTyallMid C TOKa3aTelIbHBIM pPEHICHHEM IPOOJIEMBbI
HpernoaaBaTeseM;

- CaMOCTOATENBHYIO TIOMCKOBYIO JEATEIbHOCTh B PEIICHHH Y4YeOHBIX MpoOiIeMm,
HAaIpaBJIsIeMyIO IIPETIOIaBaTeNIeM;

- CaMOCTOSTEIBHOE PEIICHHE ITPOOIIEM CTYACHTAMU O] KOHTPOJIEM IIPETIO1aBaTes.

Peanuzanuss MHHOBAaIMOHHBIX METOJOB OOYYEHHsS BO3MOXHA C HCIOJIB30BaHUEM
CJIeTYIOIUX ITPUEMOB!

- MHCTPYKTaX CTYJCHTOB IO COCTABJICHHUIO TaOIMI, CXeM, Ipa(uKOB ¢ NpPOBEICHUEM
HOCJICAYIOIIETO MX aHAJIH3a;

- TpUMEHEHHE pPEKOMEHJAIMH 110 COCTABJICHUIO TE3UCOB M KOHCIEKTOB IIO
IPOYNTAHHOMY MaTepHaIy;

- pacKpbITHE IIpernojaBaTeleM NPUYMH U XapakTepa HeyAad, BCTPEYAIOUIMXCS IPH
pelieHuu npooiem;

- IEMOHCTpAIHS ATbTEPHATHUBHBIX OJX0/I0B K PEIICHHIO KOHKPETHOH POOIIEMBbI;

- aHaJIM3 OJYYCHHBIX PE3yIbTaTOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH;



- UCTIOJIb30BaHUE 3a/IaHUH JIsI CAMOCTOSITENIbHOM paOOTHI ¢ U30BITOYHBIMU TAHHBIMH.

[Tpu nmpoBeIcHIY TPAKTHYSCKUX 3aHITHIA HEOOXOMMO LIEJICHAPABICHHO ITEPEXOUTH OT
PENPOAYKTUBHBIX METOJI0B O0YyUEHHUS K YaCTUYHO-TIOMCKOBBIM U HCCIIE0OBATEIbCKUM METO/IaM,
pa3BuBas JIOTUYECKOE MBIIUICHHE, YMEHHWE apryMEHTHUpPOBaTh W OTCTaMBaTh COOCTBEHHOE
noHuManue Borpoca. C 3TOM 1Eenbl0 BO3MOXKHO HCIOJIb30BAHME KaK TPAJAULMOHHOM, Tak
poOJIEMHOM U UHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOJIOTHH.

[Ipu mpoBeneHUU 3aKIIOYUTEIBHOTO KOHTPOJSI HEOOXOIUMO BBHISIBUTH CTENEHb
MPaBUIILHOCTH, 00beMa, NTyOUHBI 3HAHUW, YMEHH, HABBIKOB, MOJTYYEHHBIX MIPU U3YYEHHUH Kypca
HapsAy C BBISIBIICHUEM CTEIIEHU CAMOCTOSATEIbHOCTH B IPUMEHEHUU MTOJTYyYEHHbBIX 3HAHUM.

6 YueOHO-MeTOAMYeCKOE 00ecniedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcst
[IpencTaBneHo B MPUIOKEHHH 1.

7 OueHo4YHbIE CPeICTBA AJIsl IPOBEACHUS IPOMEKYTOUYHOM aTTecTaluu
[IpencrasieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecevyeH e JUCITUIIIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

1. Merons! ontumuzanuu: Yuebnoe mocodbue / A.B. Arrerkos, B.C. 3apybun, A.H.
Kanarnaukos. - Mockga : UL PUOP: HULL Muadpa-M, 2013. - 270 c.: wr.; 60x90 1/16. - (Beicuiee
oOpazoBanue: bakanaBpuar). (nmeperier) ISBN 978-5-369-01037-2 - TekcT : 3JIEKTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/350985

2. MeToibl onTUMH3AIMH: YYeOHOE TOCOOHE JIJIsl KYPCaHTOB, CTY/ICHTOB U CIIyliaTenei /
ba6ensime C.B. - XXenesnoropck: ®I'bOY BO CIICA I'TIC MYC Poccun, 2017. - 122 c. -
Texcr : anexTponHsIif. - URL: https://new.znanium.com/catalog/product/912642

0) JonosiHuTe/IbHAA JINTEPATypa:

1 CmupnoB A.Il. Meroasr ontumuzanuu. /MUCuC (TexHon.yH-1), kad.aBT CHUCT. ymp.
-M.:2009, 134 c.

2. Pakutun B.U., Ilepymkun B.E. Ilpaktnueckoe pyKOBOJICTBO MO METOJAaM
BBIYHCIICHUN C MPUIIOKEHUEM MPOrPaMM ISl IEPCOHAIBHBIX KOMITBIOTEPOB. —M.: BriciILIIK.,
—1998,—383c.

3. baxsamor U. B., Xuakos H. II., Ko6enpkoB I'. M. Uucienable METOIBI : ydeOHOE

nocobue - 8-¢ m3a. - M. ; CIIG. : ®usmarnut : HeBckuit Juanext : Jlaboparopust bazoBbix
3uanuii, 2000. - 622 c.

B) MeToan4ecKue yKazaHus:

1 «3agaun onTUMH3AIMHN B METAJLIyprum». MeToanyecKue yKa3aHus K MPaKTUIECKUM
pabotaM TO IUCHUIUTHHE «METOIbl ONTHUMHU3AIUWY) IS O0ydJalomUXCsl 10 HAIMPaBJICHUIO
22.03.02 «Mertamtyprus» OHEBHOH U 3aouHOil (opm oOydenus: Maruuroropck: M3a-Bo
MaruauToropck. roc. Texs. yH-ta um. I'. . Hocona, 2017. 26 c.

r) [Iporpammuoe o6ecnieuenue u UnTepuer-pecypcebi:

IIporpammHoe o6ecniedeHue

Haumenoanue [10 Ne norosopa Cpox neicTBUS TUIEH3UI



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

MS Ofﬁce 2007 Ne 135 01 17.09.2007 OeccpodyHO
Professional

77Zip cB00OOHO pacrpocTpansemoe [10 0ECCPOUHO
FAR Manager ¢B000IHO pacupocTpausemoe I1O 0eccpoyHO
Bpaysep Yandex |cBoOomHO pacapocTtpauseMmoe I1O 0eccpoyHO

IIpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
HaszBanue kypca Cchlika

DnekTpoHHas 0asza nmepuoandeckux usnanuii East View
Information Services, OO0 «MMBUC»
Hanuonanenas UH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiickuii HHAEKC HAyYHOTO LIUTUPOBAHUS
(PMHII)
IlouckoBas cucrema Axkagemus Google (Google
Scholar)
Nudpopmanmonnas cucrema - Enunoe okHO gocTyna K
UH(POPMALIMOHHBIM pecypcam

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp

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

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

denepanbHOE roCyIapCTBEHHOE Or0KETHOE
yupexaerne «Denepanbubiii uHCTUTYT npombinuternoi| URL: http://www] fips.ru /
COOCTBEHHOCTH

9 MaTepHaJIbLHO-TEXHHYECKOE o0ecneueHne JUCIUIIIUHBI (MOIYJIs1)

MarepuaibHO-TEXHUYECKOE 00eCTIeYeHUE TUCIIUTUINHBI BKIIFOYACT:

1. YueOHas ayauTopHst JUTs IPOBEICHHS 3aHATHUI JISKIIHOHHOTO THUIIA OCHAIIICHA!

- TEXHUYCCKHMMHU CPEICTBAMHU OOYYCHHMS, CIIY>KAlIMMHU Il TPEACTaBICHUS y4eOHOM
uHopMmanuu OOJBIION ayTUTOPUH: MYJIBTUMEIUHHBIMU CPEICTBA XPAaHCHHUS, IEpeiavyd |
npeCTaBICHUs Y9eOHOH HH(POPMAIIHNH;

- CTIeIUAIM3UPOBAHHON MEOETIBIO.

2. Y4eOHas ayIUTOpHUs UTsl IPOBEICHHS IPAKTUYCCKUX 3aHATHI OCHAIICHA:

TEXHUYECKHMMHU CPEICTBAMHU OOYUYCHHMS, CIYXAIIMMHU JUIs MPEACTaBICHHUS y4eOHOH -
TEXHUYECKUMU CPEJICTBAMU OOYUYCHHUS, CITY>KAIIMMU JIJIsl IPEACTaBICHUs yu4eOHOM nH(pOpMaIiu
OOJIBIION ayIUTOPUU: MYJIBTUMEIUIHBIMU CPEICTBA XPAHCHHS, MEPelayd M IMPEICTABICHUS
yueOHoIi HHpopMaIuy;

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopus AJisi TPYNIOBBIX U MHIMBHUIYaIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISl ¥ IPOMEKYTOUHOU aTTECTALUH OCHAIIICHA!

- KOMITBIOTEPHOM TeXHUKOH ¢ makerom MS Office, ¢ mogkiroueHuem k cetu «HTEpHET
¥ C JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIIbHYIO CPE/y YHUBEPCUTETA,

- CIIeUAIM3UPOBAHHON MEOECTIBIO.

4. IToMernieHue AJI CAMOCTOSATEIHLHOM padOThI OCHAIIEHO:

- KOMITBIOTEPHOM TeXHUKOH ¢ makerom MS Office, ¢ nmoakiroueHueM k cetu «HTEpHET
¥ C JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIIbHYIO CPE/y YHUBEPCUTETA,

- CIIeLUAIM3UPOBAHHON MEOECTIBIO.

5. Tlomemenue i XpaHEeHUs M TPO(UIAKTUUECKOTO OOCIYKHBaHUS y4eOHOTrO
000pyI0BaHUsI OCHAIIICHO:

- CTIeNUAIM3UPOBAHHON MEOEIBIO: CTEITaKaMy JJIsl XpaHEHHS y9eOHOT0 000py10BaHMS,

-MHCTPYMEHTAaMH JIJIsl PEMOHTa y4eOHOT0 000py10BaHHUS;

- mKadamu JIs XpaHSHUs y4eOHO-METOAMYECKOM IOKYMEHTAIIMU U MAaTEPUAJIOB.


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

INPUJIOXEHHE 1
6 YueOHO-MeTOIMYECKOE 00ecrieueHHe CAMOCTOATEIbHOM PadoThl 00y4YAKIIHNXCH

Bompocsl a1 caMONpOBEpKM IPEACTABICHBI B BUJIE IPAKTHKO-OPUEHTUPOBAHHBIX
3alaHuil Ul BBIIIOJIHEHHS PAacyeToOB 0 NPUMEHEHMIO METOJOB ONTHUMM3ALUU A OLEHKU
WCIIOJIb30BAaHUsl IPOU3BOJCTBEHHBIX M TEXHOJIOIMYECKUX JAaHHBIX. Takke BOIPOCHI s
CaMOIPOBEPKU MPECTABICHBI TEOPETHUECKUMH BOIIPOCAMU, TpeOyroIue pa3BEPHYTOr0 YCTHOTO
OTBETAa, TIO3BOJISIIOIIME MPOBEPUTh YPOBEHb YCBOCHHS 3HAHWKW W OCBOCHHUS OOHIMX U
npo¢ecCHOHATIBHBIX KOMIIETEHIIMN O AUCLHUIUINHE.

[To mucuummbe «MeToasl ONITUMU3ALUW» NIPEyCMOTPEHA ayJUTOPHAs U BHEAYIUTOPHAs
caMoCTOsTeNIbHas paboTa 00yUyaromMuXCsl.

AynuTopHas caMoOCTOsITelIbHass paboTa CTyIEHTOB IMpENIojiaraeT pelleHue 3afad Ha
IIPAKTUYECKUX 3aHATUAX.

Bompocsl a1 caMONpOBEpKM IPEACTABICHBI B BUJIE IPAKTHKO-OPUEHTUPOBAHHBIX
3alaHuil Ui BBIIIOJIHEHUE PACUYETOB IO NMPUMEHEHHMIO METOJOB  ONTUMH3aLUU Il OLEHKU
WCIIOJIb30BAaHUsl IIPOU3BOJCTBEHHBIX M TEXHOJIOIMYECKUX JAaHHBIX. Takyke BOIPOCHI s
CaMOIPOBEPKU MPECTABICHBI TEOPETHUECKUMH BOIIPOCAMU, TpeOyroIue pa3BEPHYTOr0 YCTHOTO
OTBETAa, TIO3BOJISIIOIIME MPOBEPUTh YPOBEHb YCBOCHWS 3HAHWKW W OCBOCHHUS OOHIMX U
npodecCHOHATIBHBIX KOMIIETEHIIMNA O AUCLHUIUINHE.

[To mucuummae «MeToasl ONITUMU3AaLUW» NIPEyCMOTPEHA ayJUTOPHAs U BHEAYIUTOPHAs
caMoCToOsTeNIbHas paboTa 00yJyaromMuXCsl.

AynutopHas caMOCTOsTElIbHasi paboTa CTYAEHTOB IIPENAIOJIAaraeT pPelieHue KOHTPOJIbHBIX
3a/1a4 Ha IPAKTUYECKUX 3aHATHUAX.

I[IpumepHbIe BONPOCHI VI YCTHOTO ONMPOCA MO U3y4aeMbIM TeMaM

[ToHsiTHE «ONTUMAIBHBIN», KPUTEPUN ONITUMATILHOCTH.

[IpuHnun Ber6opa KpUTepusi ONTUMAIBHOCTH.

Yro takoe nenenast PyHKIIHSL.

Urto Takoe nmapamMeTpuiecKas ONTUMHU3AIIHS.

JaTp onpeneneHue CTpyKTypHOUM ONTUMH3ALUU.

OO0BsICHUTH HEOOXOAMMOCTH ONITUMU3AIUN TEXHOJIOTUUECKHUX MTPOIIECCOB.

[ToHsITHS TOKAIBHOTO U I100AIbHOTO ONTUMYMA.

CranmapTHBIN BU 3a]]a4H ONITUMU3AIUH.

[enenne 3agad oONTUMHU3AIMM B 3aBUCUMOCTH OT BHJA YPaBHEHHMH 3aJaroliux

OTPaHUYEHUS U LENEBYIO (DYHKIIHIO.

10. [ToHusiTHE OrpaHUYECHUN TIPU PEIICHUHU 3aa4l ONTUMU3AIIUH.

11. [IpuBecTn mnpuUMEpbl HAIUYWS OTPAHUYCHUN TMPU PEIICHUM 3a/1a4d ONTHUMH3ALUU
TEXHOJOTHYECKOTO MpoIecca.

12. TloHsiTHE ONTUMAIBHOCTH XHWMHUYECKOTO COCTaBa CBHIPHEBBIX MAaTEPHAIOB IPOIIECCOB
BBIIJIABKH YyT'yHa U CTAJIHU.

13. Potb w MecTO MareMaTH4eCKOM MOJACIM NpPH ONTHUMHU3AIMH TPOU3BOJACTBEHHBIX
MIPOIIECCOB.

14. 3aganue orpaHnueHui (ycioBuii) BBeAeHHEM OapbepHOM, mTpadHON QyHKIMH.

15. I'padmueckuii MeTO] JIMHEHWHOTO MPOTrPaMMHUPOBAHUS Ha MPUMEPE TEXHOJIOTHYECKOTO
npoiiecca.

16. TpancnopTHas 3aj1a4a JMHEHHOTO MporpaMMupoBanus. [IoHATHE ¥ CIOCOOBI pEIICHMS.

17. MeToabl HEIMHEHHON ONTHMU3AIIHNH.

18. LlenecoobpazHocTh BIOOpa ce0ECTOMMOCTH KOHEUHOM MPOIYKIIUU B KAUECTBE KPUTEPHUS
ONTUMU3AIMH MHOTOIIAPAMETPUIECKUX CUCTEM

19. TloHsATHS TOKATBHOTO U TJI006ATFHOTO ONTUMYMA.

20. CranmapTHBIN BUJ 3aa4d ONTUMHU3AIIH.

XN B WD =



21.

22.

23.

24.

25.

26.

27.

28.

OT1nnuus 6€3yciIOBHON M yCIIOBHOM ONTHUMHU3ALUU. [l0ITyCTUMOCTD pelieHus 3a/1ad ¢
OTPaHUYCHUSIMHU METOJaMH O€3yCIOBHOM ONITHUMU3AINH.

ChopmynupoBaTh 3Tambl 3aJaud ONTHMMHU3ALMHU MpOIEcCca arjoMepaluud C LENbo
MaKCUMH3AIMA  TPOU3BOJUTEIBHOCTH  arjJoOMepanMoHHOM MamuHbel. OOOCHOBAThH
HPUHATHIE PELIECHUS.

CdhopmynupoBarh dTambl 3aJadyd ONTHMH3AIMK JOMEHHOTO TMIpoIecca C LENbIo
MaKCUMM3alUY IPOU3BOIUTEILHOCTH JOMEHHON neur. OO0CHOBATh NMPUHSTHIE PELLICHUS
CdhopmynupoBarh dTambl 33Ja4d  ONTHMHU3ALMK XHMHYECKOTO COCTaBa CBHIPHEBBIX
MaTepHaJOB JJOMEHHOI'O Mpoliecca C LENbI0 BBIJIABKU BBICOKOKAYECTBEHHOI'O YyTYHA.
O60cHOBaTh IPUHSATHIE PELLICHUS

ChopmynupoBaTh 3Tambl 3aJaud  ONTHMHU3ALMM IpOLECCa BBIMJIABKU CTadd B
KHCJIOPOJTHOM KOHBEPTEpE C LENbI0 BBITUIABKH HU3Ko(dochopucroii cranmu. OOOCHOBATH
HPUHATHIE PELIECHUS.

[locraButer B 0OmIEM BHIE 3ajady ONTHMH3AIMK pacxoja TOIUIMBA B IPOIECCe
arnomepauuu. CdopMmynupoBaTb W 3amucaTh OrPAHUYEHUS U IIEJEBYIO (DYHKIIMIO.
BriOpats MeTox pemieHus.

[TocraButh B OOIIEM BHAE 3ajady ONTUMM3ALMUU Ta30MPOHUIIAEMOCTH AarjoIIMXThI.
BriOpare m3mensiembie mapamerpsl. CopMynupoBaTh W 3amlucaTh OTPAHUYCHHS H
neneByo GyHknuio. BeiOpats MeTo pereHus.

[locraBuTh 3amady ONTUMH3AIMK pacxoda (eppocriaBoB Ha PaCKUCIICHHUE u
jgerupoBaHue ctanu B obumem Buzae. ChopMmynupoBaTh M 3alKcaTh OTPaHUYEHUS U
neneByto GyHKIu0. BEIOpaTh METO ] penieHus.

PacueTrHas paﬁoTa ((OHTHMH3aIIHH nmpomecca BbIIMVIABKH YyIr'yHa B )IOMeHHOﬁ nme4um»

CocrTaBuTh H OINITUMU3UPOBATD MATEMATHYCCKYHO MOJZCIIbL II0 pPACXOody HMHNXTOBBIX

MaTCpraJIOB C MOJYYCHHUCM 4YyIr'yHa U IIJIaKa 3aaHHOTO XUMHUYCCKOro CoCraBa, MUHUMU3UPYS
3aTpPAaThl Ha BBITIJIIABKY 1 TOHHEBI gyTryHa.

Tabmuma 1- XuMUYECKHA COCTaB MIUXTOBBIX MaTEPHAIIOB

Cron-
Haumenoanmue Fe FeO Mn S P CaO SiO, | ALO; | MgO TiO; | mmm MOCTb,
ye/T
OxkaTtbimm
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
CCITIO 62,29 | 1,35 0,12 0,09 | 0,05 | 4,28 3,88 1,28 0,91 0,26 0,0 1457
JleGeuHCKUEe 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
Arnomepar
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
Kene3znast pyna
BPY (060xk.) 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




MapraHnuesas pyaa

Mapranuesas MnO
1,50 40,00 0,08 | 0,15 3,00 | 21,10 | 11,00 2,00 0 5,0 150
pyna | 25,60
MaprasnmeBas MnO
Prasil 2,3 353 0,07 | 0,19 42 25,4 10,7 2,8 0 6,1 130
pyna 2 192
Koxkc
3oma Kokca 6,0 4,3 51,3 259 1,05 3528
Diarochl
MsBecthsk . 0,80 0,30 | 0,05 0,02 52,04 0,15 0,02 3,00 0,00 500
AranoBckuii
Mapectimik 0,52 0,50 | 0 | 001 | 548 | 054 | 044 | 030 621
Typrosxckuit
Ksapuut 0,02 1,00 95,00 2,00 452
Bokcutst 14,00 0,00 0,01 10,00 | 50,00 2,50 105
boif mavorsoro 1,00 | 5553 | 3901 | 073 | 1,80 95
KHpI1ya
Tabnuna 2 — OrpaHu4eHus Ha CBOWCTBA IOMEHHOTO IIIJTaKa
Ca0O (CaO+MgO) | SiO» . (CaO0+MgO) .
HaunmMeHnoBanwue FeO Si0, SI0+AI20s | ALO; MnO CaO SiO, | ALOs; | MgO Si0, TiO»
MunumansHoe 0,00 0,90 0,90 2,00 0,00 25,00 | 22,00 7,00 5,00 1,10 0,00
MakcumanbHoe 2,00 1,20 1,45 7,00 10,00 | 48,00 | 48,00 | 12,00 8,00 1,40 2,00
Tabmuna 3 — XapakTepHUCTUKN IyTYHA
CocraB uyryHa, % [C] [Si] [S] [P] [Mn] [Ti] [Fe]
[Tpunsaro 0,7 0,02
CTeneHb BOCCTAaHOBJICHUS SJIEMEHTOB 1.0 0.6 02 0,998
IyryHa, ea

PacuyeTrnas paGora «OnTHMH3anus Npouecca HeMpPepbIBHON Pa3IMBKHU CTATIN»

[IpousBecTn MaTeMaTHUYECKOE MOJEIUPOBAHUE 3aBUCUMOCTH TOJILLMHBI CJIOSl 3aTBEPEBILIETO
METajlla Ha BBIXOJIE€ W3 MOJJEpKUBarOLIed cucteMbl Kpuctamuzaropa MHII3 ot ckopoctu
BBITSITMBAHUS 3aTOTOBKHU U BBICOTHI MOJAEPKUBAIOLIEH cCTEMbI KpucTauin3aTopa. Onpenenursb
ONTHUMAJIbHBIC YCIOBUS A Oe3aBapHilHON pa3nuBKU cTtanu Mapku CT.l1Km Ha OJHOPYYbEBOM
MHJI3 KpUBOJIMHEHHOTO THIIA C BEPTUKAIBHBIM yYacTKOM IIPH OTIMBKE CISI00BOW 3arOTOBKH
TeMIIepaType MeTajula B IPOMEKYTOUHOM KoBIIE MalinHbl 1540

ceuenueM 270x1800 mm

°C

u




IMPHJIOKEHUE 2

7 OneHoOYHbIE CpeacTea aJisl MpoBeaACHUSA l'lpOMC)KyTO‘lHOﬁ arrecralnmum
a) HJ'IaHI/IpyeMLIe C3YJIbTAThI O6y‘leHI/I$I 1 OLICHOYHBLIC CPCACTBA IJIS IIPOBCIACHU A HpOMe)KYTOQHOﬁ ATTCCTAllNN.

CrpyKTypHBII
3JIEMEHT
KOMIIETEHIIMH

[Tnaaupyemblie pe3ynbTaThl
o0y4eHus

OreHOYHBIC CPEICTBA

I1K-3 - Cioco6eH BBINOTHATH HAYYHO-UCCIIEI0OBATENBCKHUE 3a7]a41 B 001aCTH MPOo(deCCUOHATBHOM IeITeIbHOCTH

I1K-3.1

Pemaer HAaY4YHO-HCCIICIOBATCIILCKHUEC
3aJa4u B obnactH MCTaJLIYPruu
YCPHBIX MCTAJIJIOB

SR S e

=

IIpumepHbIe TeopeTHYECKUE BONPOCHI VIS MOATOTOBKH K IK3aMeHY:

10.
11.
12.

[IpuMepHbIe NPaKTHYECKHE 3aJaHNST 1151 IK3aMeHa

[lonsiTHE «ONTUMANIBHBINY», KPUTEPUIM ONITUMAJILHOCTH.
[Ipunuun BeIOOpa KpUTEpHUsi ONTUMAIBHOCTH.

UYro Takoe ueneBast QyHKIIHSL.

[ToHATHS TOKAIBHOTO U TI00aTFHOTO ONTUMYMA.
CranpapTHBIN BUJ 337a4d ONTUMU3ALUY.

Jlenenne 3aad  ONTMMHU3allMM B 3aBUCUMOCTM OT BHMJAA YPAaBHEHUN 3aJarOIIUX
OTpaHUYEHUS U LIETEBYIO (PYHKIIHIO.

[TonsiTHe orpaHMYEHU IPU PELLIEHUH 3a7aul ONITUMU3ALINH.

[IpuBectn npuMepbl HAIWYUA OrPAaHUYEHUN IpU PEUICHUU 3aJa4d ONTUMHU3ALMY
TEXHOJIOTMYECKOT0 IIpoLecca

[lenecooOpa3HocTh BbIOOpa cE0ECTOMMOCTH KOHEYHOM MPOAYKLHU B KadecTBE KPUTEpHs
ONTUMHU3ALIMU MHOTONIapaMETPUUYECKUX CUCTEM.

Ponrp m Mecto MmaremaTHdyeckoil MOAENM MpPU ONTUMHM3ALUMU MPOU3BOJICTBEHHBIX
IIPOLIECCOB.
HeoOxonuMocTh ucclieoBaHusl MpH PEIICHUU 337ad ONTUMHU3AIUU TEXHOJOTHYECKHX
IIPOLIECCOB IPOU3BOJICTBA YEPHBIX METAJLIOB.

B3auMocBsa3p HcciieqoBaHUMs M ONTUMM3ALMUA  IMPOLECCOB IMPOU3BOACTBA YEPHBIX]
METaJUIOB.

1. UccnenoBaTh BAMSIHUE TTapaMETPOB PA3JIMBKU CTAJIU HA TOJIIMHY CJI0SI 3aTBEPIEBLIETO
MeTallia Ha BbIxoje u3 kpucraminzaropa MHJI3. OntuMusupoBaTh Npoliecc pa3inBKy s
oOecnieueHust Oe3aBapuitHoi paznuBKu ctainu Mapku 091 2C B cisi00By10 3arOTOBKY CEUEHHUEM
900*1700MM, BLICOTY KPHCTAILIM3aTOPa MPUHATH 0,9 M, BEIMUKMHY Neperpea npuHATh Ha 25°C
BBILLIE TEMIIEPATYPhI JIMKBHUIYCA.

2. ChopmMynupoBaTh OTpaHUUYEHUS , IPEIEIIBI YIIPABISIEMOCTH U 1IeJIeBYI0 (DYHKIUIO IPU




CTpyKTypHBII
3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemblie pe3yabTaThl
o0y4eHust

OrneHOYHBIC CPEICTBA

MOCTaHOBKH 33JIa4M JISTUPOBAHMSI CTAIH C UCIIOJIB30BAHUEM JIUTATYD.
3. UccnenoBaTh BIUSHUE U ONTUMU3UPOBATh H3MEHEHUSI TApaMETPOB JJOMEHHOTO Mpoliecca Ha
TOII gomennoit muaBku. O6bICHUTH AP (HEKTUBHOCTh MPUHUMAEMBIX PEIICHHIA.

Bapuant 27.1 27.2 27.3 274 27.5
Pacxon xokca B 475 450 460 455 470
0a30BOM
[IpousBoauTenbH 5500 6000 7500 10000 3000
OCTb JOMEHHOH
Mzmensem | 6aza | III, | 50 | ty, | 950 Fes 58,2 | [Mn], % | 0,6 | M25, % | 82,3
bIe mpo | M/t [70] °C ['1000 | KPC,% [ 569 0,9 83,2
[1K-4: Crioco0OeH BBIONHATH 3aJla4M MO OIEHKE ChIPbS M METAJUIypTrU4ecKO MPOAYKIUHU, KOPPEKTUPOBATh U KOHTPOJIUPOBATH MPOU3BOICTBEHHBIH
polecc
[1K-4.1: OueHuBaer ChIpbE u | IIpuMepHBbIe TeopeTHYECKHE BOMPOCHI JJIsl MOATOTOBKHU K IK3aMEHY:
METALTYPTHUSCKYI0  TPOAYKIuio, | 1. TIoHATHE «ONTUMANIbHBII, KPUTSPUN ONITUMATBHOCTH.
KOppekTupyer u  KoHTpojupyet | 2. [lpuHIum BeIOOpa KpUTEpHs ONTUMAIBHOCTH.
MPOM3BOJICTBEHHBIM  miporiecc ¢ | 3. [lpuBecT mnpwMephl HAIWYUS OTPAHUYCHHUN MPU PEIICHUW 3a/Ja4d  ONTHMH3AIUH
000CHOBaHUEM MPUHSITHIX TEXHOJIOTUYECKOr0 Mpolecca.
TEXHOJIOTUYECKNX ¥ TexHuueckux | 4. [loHATHE ONTUMAIBHOCTH XHMHYECKOTO COCTaBa CBHIPHEBBIX MAaTCPHUATIOB IPOIIECCOB
Mep BBITUIABKH YyT'yHA U CTaJIH.
5. CdopmynmupoBaTh 3Tambl 3aJa4dl ONTHMHU3AIMH TIPOIECCa arjoMEparnvi C IEebio
MaKCHUMHU3AIMK  MPOU3BOJUTEILHOCTH  arjioMepaniuoHHoW MammHbl.  OOOCHOBATh
MIPUHSITHIC PEIICHMSI.
6. CdopmynupoBaTh dTambl 3aJa4dl  ONTHUMH3AIMH JTOMEHHOTO TIpolecca € Uelbio
MaKCHMHU3AIHH TPOU3BOIUTEIIBHOCTH TOMCHHOH Tiedn. OO0CHOBATh MPUHSTHIC PEIICHUS
7. CdopmynupoBaTh 3Tanbl 33Jadyd  ONTUMHU3AIMHU XUMHUYECKOIO COCTaBa ChIPHEBBIX
MaTepuaioB JIOMEHHOTO MpOIecca C ILEIbI0 BBHIMIABKA BBHICOKOKAYECTBEHHOT'O UYYyTYHA.
O60cHOBaTh MPUHSATHIC PELICHUS
8. CdopMmynupoBaTh JTambl 3aJa4dl ONTUMHU3AIMU TPOIECCa BBILJIABKA CTAIH B

KHCIIOPOJIHOM KOHBEpPTEpE C LENbI0 BBIIUIABKU HU3KodochopucToit cramu. OO0CHOBATH




CTpyKTypHBII
3JIEMEHT
KOMIIETEHIIUH

[Tnanupyemblie pe3yabTaThl
o0y4eHust

OrneHOYHBIC CPEICTBA

INPUHATBIC PCIICHUS.

9. IlocraButh B 0OmEM BHAE 3afady ONTHMHU3AIMM pacXoja TOIUIMBA B IIpolecce
arinomepaiuu. ChopMynupoBaTh W 3amMcaTh OTPaHUYEHHMS U LEIEBYIO (YHKIHIO.
Br16paTh MeTo perieHust.

10. IloctaBuTh B OOIIEM BUAE 3aJadyy ONTHUMM3ALMU Ta30IPOHULAEMOCTH AarjOIIUXTHI.

BriOpate m3mensembie mapamerpbl. ChopMmynupoBaTh W 3amucarh OTpaHUYEHUS U

ueneByto pyHkuuto. Beibpate MeTO petieHus.
11. TlocraBuTh 3amady ONTHMH3AIMKM pacxoda (eppocIlaBOB HAa PACKUCICHHE

n

JICTUPOBAHUC CTAJIX B O6H.I€M BUAC. C(bOpMy.HI/IpOBaTB MU 3alluCaTb OI'PAaHHUYCHUSA U

neneByro GyHkuo0. BeIOpaTh METO ] perieHwMs.

HpI/IMepHLIe MNPAKTHYCCKHUE 3aJaHUA 1JISI IK3aMEHA
1. HccnenoBath XHUMHYECKHUI COCTaB HUCXOOHOI'O ChIPbs HAa BO3MOXKHOCTDH BBITINIABKH U3 HECTO

gyryHa. JlaTk peKOMEHIAINH [0 ONTUMHU3AIIUU XUMHUYECKOTO cocTaBa ChIpbs. ChopMyIrpoBaTh

OCJib OIITUMU3allU. O00CHOBATh IIPHUHATBHIC PCIICHM.

Bapuanr Xumunueckuit coctas XKPC, %
Fe FeO |[MnO |S P,Os | Si0, | ALO; | CaO | MgO
1 56 10,5 | 0,5 [ 0,82 | 0,62 | 9,6 1,2 | 5,12 1,3

2. B cucreme 31€KTPOHHBIX Ta0JIUI C UCIOIb30BaHUEM BKIAJKHU «llouck pemenus»
COCTaBUTb IIPOrPaMMYy ILJIaHA MOCTABKU CTAIM OT TPEX KUCIOPOIHBIX KOHBEPTEPOB IISITH
MHJI3 ¢ MuauMu3anueii oo1iei CTOMMOCTH MEPEBO30K AJIS CISAYIOIINX YCIOBHMA:
KOHBEPTEPHI BHIIUIABIISAIOT B CYyTKU COOTBETCTBEHHO, 24, 18 n 21 xoBuieit co cranbio. Jlis

MHJI3 tpebyetcs, coorBeTcTBeHHO, 15, 17,9, 12 1 10 koBmIeit cranu B cyTku. CTOUMOCTh

MIEPEBO3KHU OJTHOTO KOBIIIA CO CTAIbIO 0T KoHBepTepa K MHJI3 mpescraBiieHsl B Ta0uIie.

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




0) [HopsiAok npoBeAeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ I U KPUTEPHHU
OlLlcHUBAHMS

[IpomexxyTouHast arrectanus MO AUCUUILIMHE «MeTolbl ONTUMHM3ALUNA B METAJUTYPIUN»
BKJIIOYAET  TEOPETHUYECKHE  BOIPOCHI,  IO3BOJSIOLIME  OLIGHUTh  YPOBEHb  YCBOEHUS
00y4aroIMMuUCs 3HAaHUH, U TPaKTHYECKUE 3aaHMs], BBISBISIONINE CTENEHb C(hOPMUPOBAHHOCTH
YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIUILIMHE MPOBOAMUTCA B YCTHOW (hOpMe MO 3K3aMEHAIMOHHBIM
Owiieram, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHUYECKHX BOIPOCAa M OJHO IMPaKTUYECKOE
3a/1aHHe.

Bonpocel Ha 3Kk3ameH OepyTcsi M3 BONPOCOB IO KOHTPOJBHBIM pabortam. [lpu cmage
9K3aMeHa OOYyYalolUICS MOJKEH MPOJEMOHCTPUPOBATh HABBIKM M YMEHHUS IO BOIIpOCaM
ONITUMH3AIMH TIPOIIECCOB BBHIIUIABKHM YYT'yYHA M CTalld, IPOU3BOACTBA arjoMepara, o0paboTKu u
pa3nuBku ctanu. OOydaromuics T0JKEH MoKa3aTh yMeHUe (OpMYyJIUPOBATh 3TAIbl TOCTAHOBKU
3ala4i OIITUMH3allWU 110 3aJaHHBIM IIapaMeTpaMm, 000CHOBAThH IMPUHATBIC PCIICHUS.

[Ipy BHINOTHEHUM MPAKTHYECKOrO 3aJaHus OOydarolMiics IODKEH IoKa3aTh YMEHHUE
COCTaBUTh MAaTEMaTUYECKYI0 MOJEJb 3a/IaHHOTO Ipoliecca, paboTaTb B CUCTEME 3JIEKTPOHHBIX
TaOJIUII ¢ UCTIONIb30BaHUEM BKIaIKU «llouck perenusd Ui ONTUMHU3ALUY 33]]a41 110 3aJaHHBIM
napaMeTpam.

IMoka3aTe i U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 0a/ioB) — 00y4YaroNIMICs IEMOHCTPUPYET BBICOKUN YPOBEHBb
c(OPMUPOBAHHOCTH KOMITCTCHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOEe M TIyOOKOEe 3HAHWE
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJIHACT IMPAKTHUECKUE 3aJaHHsl, CBOOOIHO OINEpUPYET
3HAHHUSIMH, YMCHHUSIMH, TTPAMEHSICT UX B CUTYaIlUSIX TOBBIIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOyJaromuiics IEMOHCTPUPYET CPEAHH YpOBEHb
c(OPMHUPOBAHHOCTH KOMITCTCHIIUH: OCHOBHBIC 3HAHHWS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAUUTEIIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHHsI TIPH aHAJIUTUYCCKUX OICPaIUsX,
NIEPEeHOCE 3HAHWI U YMCHHI Ha HOBBIC, HECTAHJAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YIOBJIETBOPHUTEJBHO» (3 Oamna) — oOyyarouuiicss AEMOHCTpUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIUH: B XO0JI¢ KOHTPOJIBHBIX MEPOTPUITHN
JIOMYCKAIOTCS OIIMOKH, TPOSIBJISETCS OTCYTCTBHE OTICIBbHBIX 3HAHWN, YMCHHMW, HAaBBIKOB,
O0OyJaIOIIUICSA HWCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS TPH ONEPHPOBAHUM 3HAHUSAMHU U
YMEHUSIMU TIPH UX MEPEHOCE HA HOBBIC CUTYaIIUH.

— Ha OICHKY «HEY/OBJIETBOPHUTEJILHO» (2 Oamra) — oOydJarIuics AEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHdyecKoro Marepuasna, JOIMYCKaeT CYIIECTBEHHBbIC OLIMOKHU, HE
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKHM PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLEHKY «HeYyAOBJIeTBOPUTENbHO» (1 Oamn) — oOywaronuiicss He MOXKET MOKa3aTh
3HaHHMS Ha YpPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.
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