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Pabouas nporpamma coctaBnera Ha ocHoBe ®I'OC BO - HakanaBpuar no HarnpaslIeHHIO
noxarorosku 22.03.02 Merainyprus (mpukas MuroOpaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamma paccMoTpeHa H ono0peHa Ha 3acenanuu Kadeapbl Metauryprua u

XUMHYECKUX TEXHOJIOTHH y
09.01.2024, nporokon Ne 4
3aB. Kadenpoit A.C. Xapuenko
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JIucer akryaau3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTaurypruu 1 XUMHUECKUX TEXHOJIOTHM

[Iporokomor 20 . Ne

3aB. xadenpoit A.C. }apquKo

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peanm3aruu B 2026 - 2027
y4eOHOM rojly Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XAMHUECKUX TEXHOJIOTHI

IIporokomor 20 . Ne

3aB. xadenpoit A.C. }queHKo

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanuszauu B 2027 - 2028
yueOHOM rofly Ha 3aceaHuu kadeapsl MeTaulypruu 1 XUMUYECKUX TeXHOIOTHi

IIporokomor 20 . Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanusauu B 2028 - 2029
y4eOHOM Toly Ha 3aceaHuu Kadeapbl MeTaurypruu 1 XAMUYIECKUX TEXHOIOTHA

[Iporokomor 20 1. Ne

3aB. kadeapoii A.C. )TapquKO

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceanuu kadeapsl MeTauryprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. xadenpoit A.C. }apquKo




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

MopenupoBaHue MPOIECCOB U OOBEKTOB B METAILTYPTUU

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

3HaHus (YMEHUS, BIAJ€HUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT

ITonroroBka Kk caue ¥ cada rocy1apCTBEHHOI0 IK3aMEHa

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

IIponsBoacTBEHHAs - MPEAIUIUIOMHAS 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

[IK-4.1 OueHUBaeT ChIpb€ M METALTYPTUYECKYIO MPOAYKLHIO, KOPPEKTUPYET U
KOHTPOJIMPYET MPOU3BOJCTBEHHBIH MpOIlECC ¢ OOOCHOBAHUEM MPUHSATHIX
TCXHOJIOTUYCCKUX U TCXHUYCCKUX 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;



- ICTI0JIb30BaHME 33JaHUH JJI1 CAMOCTOSATENbHOM pabOoThl ¢ U30BITOUHBIMU JAHHBIMH.

[Ipu mpoBeAeHUN MPAKTUYECKUX 3aHATHH HEOOXOIMMO IEJICHAPABICHHO MEPEXOIUTh
OT PENpOAYKTUBHBIX METOJOB OOyYeHHs K YaCTUYHO-IIOMCKOBBIM M HCCIIE0BATEIbCKUM
METO/JAM, pa3BUBasl JIOTMYECKOE MBILIUIEHUE, YMEHHME AapryMEHTUPOBAaTb M OTCTaWBaTh
coOcTBeHHOe MOHMMaHue Bomnpoca. C 3TOH 1enpl0 BO3MOXHO HCIIOJNB30BaHUE KAk
TPaIUIIMOHHOM, TaK TPOOJIEMHOM 1 MHTEPAKTHBHOM 00pa30BaTEbHBIX TEXHOIOTHA.

IIpu mpoBeAeHHMH 3aKIIOYUTEIBHOTO KOHTPOJIS HEOOXOJUMO BBISIBUTH CTEICHb
NPaBUIBHOCTH, 00BEMa, TITYOMHBI 3HAHUI, YMEHHH, HABBIKOB, TIOJTYYCHHBIX [TPH U3yYSCHUH Kypca
Hapsily C BBIIBJICHHMEM CTEIIEHH CAMOCTOSITEIbBHOCTH B IPUMEHEHUH ITOTYYCHHBIX 3HaHU.

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.AtretkoB, A. B. Metoasl ontumuzanuu : yuebHoe nocodue / A. B. Arretkos, B. C.
3apy6un, A. H. KanaraukoB. — Mocksa : PUOP : UH®PA-M, 2023. — 270 c¢. — (Bsicmiee
oOpazoBanme: bakanmaBpuar). — DOI: https://doi.org/10.12737/11456 . - ISBN
978-5-369-01037-2. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1930702 (nara oopamenusi: 03.04.2024).

2. ba6enwpmmen, C. B. Meronsl ontumuzanuu: YdueOHOE TocoOHWe i KYypCaHTOB,
cryneHToB u ciaymarenei / babensimes C.B. - XKenesnoropck:®I'60Y BO CIICA T'TIC MUC
Poccuun, 2017. - 122 c. - Tekcr : 3JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/912642 (mara oOpamenus: 03.04.2024). — Pexum
JIOCTYTIA: TIO TIO/ITTHUCKE. )

3. lonsiko, B. M. Metoas! ontumu3zainuu : yuebnoe nocodbue / B. M. Ilonskos, 3. C.
Arainapos. - 2-e u3a. - Mocksa : [lamkos u K, 2022. - 86 c. - ISBN 978-5-394-05003-9. - Teker :
anekTpoHHsld. - URL: https://znanium.com/catalog/product/1926409 (mara oOpareHus:
03.04.2024). — PexxuM noCTVIIA: TIO TIOTTACKE.

0) JlonoJiHuTE/IbHAA JINTEPATypa:

1 CwmupnoB, A. II. Meroasl ONTUMHU3ALMU @ AITOPUTMHUYECKHE OCHOBBI 3a]ad
ontuMuzanui : Kype nekuuii / A. I1. CmupHoB. - Mocksa : U3n. lom MUCuC, 2014. - 135 c. -
ISBN 978-5-87623-781-1. - Texct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1232249 (mara oOpamenus: 03.04.2024). — Pexum
JIOCTYTIA: TIO TIO/ITTHCKE.

2. baxsanos, H. C. Uucnennsie metoas! : yueOunuk / H. C. baxsanos, H. I1. XXuakos, I
M. KobGenbkoB. — 9-¢ u31. — Mocksa : Jlaboparopus 3Hanwmi, 2020. - 636 c. - (Kmaccnueckuit
yHUBEpCcUTETCKUN y4ueOHuk). - ISBN 978-5-00101-836-0. - Tekct : snexrponHsiif. - URL:
https://znanium.com/catalog/product/1087429 (mata oOpamenus: 03.04.2024). — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

B) MeToan4yeckune yKazaHus:

1 «3amaun oNTUMHU3ALMK B METAJUTYPTrUn». MeToANYeCKrue YKa3aHus K MPaKTHUYeCKUM
paboram mo mucruiuiiHe «MeToJbl ONTUMHU3ANUW» s OOyJaIomUXCsS IO HaIpaBICHUIO
22.03.02 «Meramtyprus» IJHEBHOM M 3a04HOW Qopm oOydenus: Maruuroropek: U3n-Bo
MaruauToropck. roc. Texs. yH-ta um. I'. . Hocona, 2017. 26 c.


https://doi.org/10.12737/11456%20
https://znanium.com/catalog/product/1930702%20
https://znanium.com/catalog/product/912642
https://znanium.com/catalog/product/1926409
https://znanium.com/catalog/product/1232249
https://znanium.com/catalog/product/1087429

r) [lIporpammuoe o0ecnieuenne u UHTepHeT-pecypcebl:

IIporpammHoe ob6ecniedeHue

Haumenosanue 110 No norosopa Cpok nercTBus JIMIEH3UU

MS Ofﬁce 2007 Ne 135 o1 17.09.2007 06eccpouHo

Professional

77ip ¢B000IHO pacapocTpauseMoe I10 0eccpoUHO

FAR Manager ¢B000IHO pacapocTpauseMmoe I10 0eccpoUHO

Bpaysep Yandex [cBoOOaHO pactpoctpansemoe [10 0ecCpoYHO
IIpodeccnonanbHbie 0a3bI JAHHBIX U HHPOPMALNMOHHbIE CTIPABOYHbIE CHCTEMbI

HasBanue kypca Ccblika
denepaibHOE roCyJIapCTBEHHOE OXOPKETHOE

yupexaenue «DenepanbHblii HHCTUTYT MPOMBIIUICHHON
COOCTBEHHOCTH)

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

[Touckoras cuctema Axkanemust Google (Google Scholar)

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

HannonaneHas WH(POPMALMOHHO-aHATN THYECKAS
cucreMa — Poccniickuii MHAEKC HAy4YHOTO LUTUPOBAHUSA
(PUHIL)

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

OnekTpoHHas 0a3a mepuoandeckux m3nanuii East View
Information Services, OO0 «MMIBUC»

https://dlib.eastview.com/

9 MaTepuajbLHO-TEXHHUYECKOe o0ecneueHne JNCHUILINHBI (MOIYJIs)

MaTepI/IaJ'IBHO—TeXHI/I‘IeCKOG obecneyenne JUCHUITIIINHBI BKIIFOYACT:



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

1. YueGHast ayauropus Ui IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA OCHAIIIEHA!

- TEXHWYECKHMHU CPEICTBAMU OOyUYEHUS, CIYKAIIUMH JUIsI TPEICTaBICHUS Y4eOHOU
uHpopManuu OOJIBLION ayAUTOPUM: MYJIbTUMEIUNHHBIMU CpEICTBA XpaHEHUs, Iepeladyd u
npecTaBiIeHNus yaeOHOH nH(pOpMaINH;

- CIIeMAIN3UPOBAHHON MeOEIbIO.

2. Y4eOHast ayJUTOpHUs Ut TPOBEICHHS TPAKTUICCKUX 3aHATHI OCHAIIICHA:

TEXHUYECKUMHU CPEJCTBAMU OOYYEeHMsl, CIY)KALIUMM Ul TpeJCcTaBleHUs y4eOHOU -
TEXHUYECKUMU CPEACTBAMHU OOYUYCHHSI, CITY>KallIMHU IS TIPEJICTaBIeHHs yaeOHOH nHpOopMauu
O0bIIONH AayAUTOPUM: MYJIbTUMEIUMHBIMM CPEACTBAa XPAaHEHUs, NEepefayd U Ipe/CTaBICHUs
yueOHOI nHpOopManuy;

- CIIeMAJIN3UPOBAHHON MeOEIbIO.

3. YueOHas ayauTopus Ui IPYHIOBBIX M UHIUBUIYAJIbHBIX KOHCYJIbTALUH, TEKYILETO
KOHTPOJISl ¥ IPOMEKYTOUHON aTTeCTallui OCHAILIEHA!

- KOMITBIOTEPHOH TexHHUKo# ¢ makeroM MS Office, ¢ moakmodenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpe/ly YHUBEPCUTETA,

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

4. ITomenieHue st CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITBIOTEPHOH TexHHUKo# ¢ maketoM MS Office, ¢ moakmodenuem k cetu «MHTEpHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpe/ly YHUBEPCUTETA,

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

5. Tlomeuienue A XpaHeHHs U MPOQUIAKTUYECKOTO O0OCITy)KMBaHUSA Y4eOHOIro
000pyI0BaHUS OCHAIIICHO:

- CIIeMAIN3UPOBAHHON MEOEIIbIO: CTeIIaKaMH JJIsl XpaHEHUs y4eOHOro 000py10BaHMs;

-MHCTPYMEHTAMH JJIsl PEMOHTa Y4eOHOTr0 000py10BaHHS;

- Kadamu U1 XpaHeHHs y4eOHO-METOANYECKON TOKYMEHTALUU U MaTepHalloB.



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 «OHTHMH?.aIIHH 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-
Haumenoanme Fe FeO Mn S P CaO SiO2 | ALO; | MgO TiO; | mmm MOCTb,
ye/T
OkaTpllm
MHXaiiIoBCKHe 62,00 | 1,30 | 0,05 | 0,03 [o001 ] 1,72 | 895 [ 028 | 0,5 [ 0,00 [ 0,0 1543
Kaukanapckue 60,90 | 3,20 | 0,09 | 008 |02 ] 127 | 405 | 253 | 1,9 | 245 | 00 1420
CCITIO 6229 | 1,35 | 0412 | 0,09 [ 0,05 | 428 | 3,88 | 128 | 091 | 026 | 00 1457
JleGeMHCK e 66,55 | 1,00 | 0,12 | o,11 [ 005 | 027 | 445 | 038 | 015 | 000 | 0,0 2124
Kocramykmexie | 61,50 | 1,90 | 008 | 0,02 [ 002 [ 330 | 820 | 040 | 020 | 001 | 00 1482
Arjomepar
Arsomepar 1 5790 | 105 | 0,00 [ 0,02 [005] 810 [ 650 | 190 | 330 [ 00 0,0 1260
Armomepar 2 56,82 | 9,55 | 0,15 | 0,04 [ 006 | 1025 | 900 | 009 | 1,06 | 002 | 00 1240
Kene3nas pyna
BPY (060%K.) 50,00 | 0,80 | 2,09 [ o1 [o0,11 ] 140 | 6,63 | 1,80 | 13,40 0,0 1025
CCITIO 5543 [ 22,82 | 002 | 0,13 [ 0,00 | 402 | 995 | 2,18 | 242 | 025 | 20 902
MapraHueBas pyaa
Mapranmesas 1,50 | MOt 4000 | 008 | 045 | 300 | 21,10 | 11,00 | 2,00 0 5,0 150
pyna 1 25,60
xzf;rg}me‘*a" 2,3 1\1’[9“,(2) 353 | 0,07 [ 0,19 | 42 | 254 | 107 | 28 0 6,1 130
Koxe
3oma Kokca | 6,0 | | 43 | 513 | 259 | 1,05 | 3528
D0chI
Kiiﬁg‘z‘;n 0,80 0,30 | 0,05 | 0,02 | 5204 | 015 | 0,02 | 3,00 | 0,00 500
?;Zigf:ﬁnﬁ 0,52 050 | 0 | 0,01 | 5480 | 054 | 044 | 0,30 621




Kgapuut 0,02 1,00 95,00 2,00 452
Boxcutnl 14,00 0,00 0,01 10,00 50,00 2,50 105
boii mavorsoro 1,00 | 5553 | 3901 | 073 | 1,80 95
Kyupnunda
Tab6muna 2 — OrpaHnyeHMs Ha CBOMCTBA IOMEHHOTO MUIAKa
CaO (CaO+Mg0O) | SiO» . (CaO+MgO) .
Hammenoanue FeO SiO, SIO+A120s | ALO; MnO CaO SiO, | ALOs | MgO SiO, TiO2
MunuManbpHoe 0,00 0,90 0,90 2,00 0,00 25,00 | 22,00 7,00 5,00 1,10 0,00
MakcumaiabHoe 2,00 1,20 1,45 7,00 10,00 | 48,00 | 48,00 12,00 8,00 1,40 2,00
Tabnuna 3 — XapakTepUCTUKH YyT'yHA
CocTaB yyryna, % [C] [Si] [S] [P] [Mn] [Ti] [Fe]
[Tpunsito 0,7 0,02
CrerneHb BOCCTAaHOBJICHHS DJIEMEHTOB 1.0 0.6 02 0,998
YyTyHa, €]

Pacyernas padora «OnruMusanus mpouecca HernpepbIBHOM Pa3/IMBKH CTAIID)

[IpousBecTn MaTeMaTUUYECKOE MOJICIMPOBAHUE 3aBUCUMOCTH TOJIIIMHBI CJIOS 3aTBEPAEBLIETO
MeTajljla Ha BBIXOJE W3 MOAJEp)KUBarollel cuctembl Kpuctamumzatopa MHJI3 ot ckopoctu
BBITSITUBAHUS 3aTOTOBKHU U BBICOTHI MOAACPKUBAIOLIEH CUCTEMBI KpucTaun3aTopa. OnpenennuTsb
ONTHUMAJIbHBIE YCIIOBUS A Oe3aBapuilHOM pa3iuBKU cTanu Mapku CT.l1knm Ha OJHOPYYbEBOM
MHJI3 KpUBOJIMHENHHOTO THUIIA C BEPTUKAIbHBIM YYacTKOM IPU OTIUBKE CISI00BOW 3arOTOBKH
TEMIIEpaType MeTajlla B IPOMEXYTOUYHOM KOBIIE MaluHbl 1540

ceuenmeM 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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