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Pabouas nporpamma cocrasiena Ha ocHoBe @I'OC BO - maructparypa 1o HarnpaBJIeHUIO
noarotoBku 22.04.02 Mertannyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouas nporpamma paccMoTpeHa u o00peHa Ha SaCGI[aHI/IPI kadenpsl MeTamypruu u
XUMHAYECKHX TEXHOJIOTHH [
09.01.2024, mporoxost Ne 4 Vi

3aB. xadenpoit ikl A.C. XapueHKo

Pabouas nmporpamMma o00peHa MeToanueckoi komuccueit MUMMuM

20.02.2024 r. mporoxom Ne 4 {/j/ o /»
[Ipencenarens L2 < ~A.C. CaBUHOB
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Pabouas mporpaMma cocTaBieHa: : i~/
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Penensenr: C
noueHt kadeapsl JIITuM, kana. TeXH. HayK e .~ _0.C. MonoukoBa




JIMcT akTyaau3anuu padodeil nporpaMmmbl

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4e0HOM rojly Ha 3acefanuu Kadeapbl MeTaulyprud 1 XAMHYECKUX TEXHOJIOTUI

IIporokon ot 200 r. Ne
3aB. kadeapoit A.C. XapyeHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM Ty Ha 3acenanuu Kadeapsl MeTalumypruu 1 XMMAYECKUX TEXHOJIOTHI

[Iporokon ot 20 . Ne
3aB. kadempoit A.C. XapyeHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena uis peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3acelanuu Kadeapbl MeTaTyprui 1 XUHMAYECKUX TEXHOIOTHI

[Tporokoi ot 200 1. N
3aB. kadenpoii A.C. XapyeHko




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIs)

[ensimu OCBOCHHS TUCIUILTUHBI «MOAETUPOBaHNE M ONTUMU3AIUS METAJUTYPTHYECKUX
MIPOIIECCOBY SBIISIOTCS (POPMHUPOBAHUE OMPEACICHHOTO YPOBHS KOMIIETCHIIUN B COOTBETCTBHH C
tpeboBanusiMu  PI'OC BO mno HampaBinenuto mnoaroroBku 22.04.02 «Metammyprusy;
dbopMupoBaHHe Yy 00YJAIONINXCs MPEACTABICHUN W HABBIKOB MO pa3pabOTKe MaTeMaTHYECKUX
MoJieJe MeTaJTypruYecKux arperatoB M ONTHUMH3AIMH TEXHOJIOTMYECKHUX IPOIIECCOB
MIPOM3BOJICTBA YSPHBIX METAJLIOB.

2 MecTo TUCHMIIJIMHBI (MO/1YJ/Is) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucnummba MonenupoBaHue U ONTUMU3ALUS METAJUTYPIrUUECKUX IIPOLECCOB BXOAUT B
00s13aTeNIbHYIO 4aCTh Y4€OHOTI'0 IJI1aHa 00pa30BaTEIbHON POTrPaMMBI.

Jns  u3ydeHuss  OUCHMIUIMHBI ~ HEOOXOIUMBI  3HAaHUSA  (YMEHHUS,  BIAJCHHA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLUUIUINH/ IPAKTUK:

Teopus npoueccoB NpOU3BOACTBA YyTyHA

Teopust pa3uBKU U KPUCTAIIU3ALINN CTATIU

Teopus nporeccoB KOBIIEBOK 00padOTKH cTaIn

Teopust mporeccoB BhIIABKY CTaJIN

3HaHus (YMEHUs, BIAJCHMS), OJy4YEeHHbIE NIPU U3YyYEHUH JAHHOM JHUCUUIUIMHBI OyAyT
HEO0XO0AUMBI [Tl U3y4EeHHUS IUCLUILINH/TIPAKTHK:

IToaroroBka k caaye U clladya rocy1apcTBEHHOIO SK3aMeHa

[TonroToBka K mporieIype 3allrThl U 3al[IUTa BBITYCKHOM KBATH()UKAITMOHHOW pabOTHI

IIpousBoacTBEHHAs - HAyYHO-UCCIIEI0BATEIbCKas paboTa

IIponsBoACTBEHHAS - IPEAAUIITIOMHAs IPAKTUKA

3 Komnerenuun ody4aromierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3yJibTaThl 00y4eHUs

B pesynpraTe OCBOEHMSI AUCHMIUIMHBI (MOayis) «MojenupoBaHHEe U ONTUMHU3ALUSA
METAJUIyprMYeCKUX  IpOoIeccoB»  oOydaromuiicss  JOJDKeH — o0yiafaTh  CIEAYIOLIMMHU
KOMIETEHIUSIMHU:

KOI[ HHAUKaTopa I/IHI[I/IKaTop JOCTHXKXCHUA KOMIICTCHIIN

OIIK-5 CnocobeH oneHMBaTh pe3yJbTaThl HAyYHO-TEXHMUYECKHUX pa3pabOTOK, HAYyYHBIX

HCCJIETOBAaHH U 00OCHOBBIBATh COOCTBEHHBII BBIOOP, CUCTEMATH3UPYS U 0000111ast JOCTHIKEHUS
B OTPaCJIM METAJUTYPTUU U CMEKHBIX 00JIaCTIX

OIIK-5.1 [IpoBoauT Hay4yHBIE HMCCIENOBAHUS ISl MOJIy4eHHs Oa3bl JaHHBIX O
CBOMCTBaX METAJUIOU3EIINN ITUPOKOT0 HA3HAYEHHUS C MOCIENYIOIEN
00pa0OoTKOM, aHATM30M M HHTEpIIpeTalel MOJIyYeHHbIX Pe3yJIbTaTOB

OIIK-5.2 OueHuBaeT  pe3yidbTaThl  HAYYHO-TEXHMYECKHUX  pa3pabOTOK  TIO
COBOKYITHOCTH METOJOJIOTUYECKUX MPU3HAKOB ISl BHIOOpA ONMTUMAIBHBIX
pelIeHni TI0 COBEPHICHCTBOBAHHWIO CYIIECTBYIOMIUX TEXHOJOTHYESCKHIX
MPOIIECCOB B METATYPTrUIE€CKON OTPACTU U CMEKHBIX 00JIaCTAX

OIIK-5.3 CucrematuzupyeT © 0000mIaeT oOMBIT Ui OOOCHOBaHUS BBIOOpaA
ONTHMAJILHOTO pelIeHus pu paspaboTke WHHOBAIIMOHHBIX

TEXHOJIOTHYECKHX MPOIIECCOB B 00IACTH METAJUTYPTUU U
METauI000pabOTKH




4. CTpyKTYypa, 00HEM U COEePKAHMUE TUCHTUTNIIMHBI (MOTYJIs1)
OO0mmas TpyI0eMKOCTh JUCIHILTUHBI COCTaBIsIeT 6 3a4eTHBIX eauHull 216 akan. yacoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 17 akaj. 4acos:

— aynutopHas — 16 akaj. 4acos;

— BHCAyJUTOpHAsA — 1 aKall. 4acCoB,

— caMocTosTenbHas padora — 195,1 akan. yacos;
— B popme npakTrueckoii moarotoBku — 0 akas. 4ac;

dopma arTecTaluui - 3a4€T C OLEHKOU

AynuropHas =
g g
KOHTZKTHM I dopma TeKyIIero
Paszen/ Tema o pabota E S Bun KOHTPOJISI Ko
& (B axaz. 1acax) 3 5 | camocTosITeNBbHOM yCIIEBaEMOCTHU U
JUACLIMITIMHEL R [ . | KoMnerenuuu
g 5 paboThI MIPOMEXYTOUHON
nab. | mpakT.| 3 & ATTeCTAIIH
Jlek. o < 1T
3aH.| 3aH. |[Q &
1. Pazienbl JUCIMILIMHEL
11 Crpykrypa nporeccal OIIK-5.1,
Wzyuenue o
Mo ienupoBanusi. CIOXKHBIC CHCTEMBI 10 HTePATYDEL VYcTHsIi onpoc OIIK-5.2,
1 MOJZIENN paTyp OIIK-5.3
1.2 MopaenupoBaHue
NsyueHnune [IpoBepka
METAJUTyPTUYECKUX  MPOLECCOB  C
JUTEPATYPHI, pe3yabTaToB
HCITONIB30BaHUEM
TePMOIMHAMHIECKIX " IIOATOTOBKA K TIPaKTHYECKOTO OIIK-5.1,
P N 3 6 70 MPaKTUYECKUM 3aHATHS. OIIK-5.2,
KAHETUYECKUX  3aKOHOMEPHOCTEH.
3aHATHSAM H amura OIIK-5.3
OKCIEpUMEHTAIIbHO-CTATUCTUYECKHE .
WHIUBUAYATBHOM | HHIAUBHIYATIbHOTO
MO TEXHOJIOTMYECKHUX
pabote 3aaHusg
MPOIIECCOB
2
1.3 Hcnons3oBaHHe MOJCIEH s OIIK-5.1,
NsyueHnune o
UCCIIeIOBaHUS, yIOpaBleHus Y| 30 HTODATYDEL VYcrTHblit onpoc. OIIK-5.2,
00y4eHus PATYPHI. OIIK-5.3
Nzyuenue posepka
1.4 OnruMusanus JUTEpaTyphl, PoBep OIIK-5.1,
pe3yabTaToB
METATYPTUIECKUX TPOIIECCOB Ha 3 4 64 MMOJIrOTOBKA K OIIK-5.2,
N MPaKTUYECKOTO
OCHOBE MaTeMaTHYECKUX MOAENeH MIPaKTUYECKUM OIIK-5.3
3aHATHS.
3AHATHAM.
OIIK-5.1
15 TIpumepsnt MOJCNeH H3yuenue . !
MeTaJll mfecxnr))( I OHCCCOB}I 211 J'II/ITquaT BbI YTt onpoc. OIIK-5.2,
P p PaATYpH!. OITK-5.3
HWroro o pasaeny 6 10 [195,1
Hroro 3a cemectp 6 10 [195,1 320
Hroro no aucumruinie 6 10 [195,1 3a4eT C OLEHKOM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Jns  peanu3anuu  OpPeAyCMOTPEHHBIX  BHJIOB Y4eOHOH paboThl B KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTMH B TNPEMOAAaBaHUM JUCHMIUIMHBI  «MoJenupoBaHue |
ONTUMH3AIMS METAJUTYPIHUECKUX MPOIECCOB» HCIONB3YIOTCS TPAJUIMOHHAS U MOIYJIBHO-
KOMITETCHTHOCTHAS TEXHOJIOTUH.

Jlexuuu TPOBOJATCS B TPAIUIIMOHHONW MH(OPMAIMOHHOW (opMme U B (opMe JEKIIHii-
BU3YIHM3aLUH C HCIIOJIb30BAHUEM IPE3EHTAIMH B BHJIE BUICOMATEPHUAIIOB.

Ha mpakTHyeckux 3aHATHAX C HCHOJIB30BAHHMEM IEPCOHAIBHBIX KOMIIBIOTEPOB
BBINIOJIHSIOTCS. MHIWBHyaJbHBIE 3aJaHMs 10 U3y4aeMOMy paszeny JucuuiuimHel. [Ipn
MIPOBEICHUHU 3aHATUH HCIOJNB3YeTCSI METOJ KOHTEKCTHOTO OOydeHHs, KOTOPBIH MO3BOJISET
YCBOHMTBH MaTepHajl MyTeM BBISBICHUS CBSA3€H MKy KOHKPETHBIM 3HAHUEM M €T0 IPUMEHEHUEM.
PesynbTaThl  BBIMONHEHHBIX 3aJaHUN  3AIUINAIOTCS W IOJABEPraloTCcs KOJJICKTHBHOMY
0OCYKICHUIO C BBIBJICHUEM M aHAIM30M IPOOJIEMHBIX CUTYaLUil.

6 YueOHo-MeTOAMYeCKOE 00eclieYeHe CAaMOCTOSATEIbHOI PaGoThl 00y4YaomMXcsi
[Ipencrapneno B npuinoxxenuu 1.

7 OuleHOYHbIE CPeICTBA 1JIS IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHHUH 2.

8 YueOHo-MeTo MY ecKO€e U MHPOPMAIHOHHOE 00ecedeHne TN CHUIIIMHBI (MOTYJIs1)

a) OcHOBHas JinTeparypa:

1. Kyuepsies, b. B. MoaenupoBanue npoueccoB 1 00beKTOB B METAJULYPruu : yueOHOe
noco6ue / b. B. Kyuepses, B. b. Kpaxr, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — YacTb
1 : MonenupoBanue U onTuMm3anus TexHosorndeckux cucreM — 2004. — 62 c¢. — Teker :

anektponneii /| Jlanp : JNIEKTPOHHO-OnMOMmoreynass  cuctema. —  URL:
https://e.lanbook.com/book/116999

0) JlonmostHuTEIbHAS JIUTEPATYpa:

1. Kyuepse, b. B. MogenupoBaHnue npoueccoB W OOBEKTOB B METAJLTYPrHH.
MonenpoBaHue U ONTUMU3ALKS MPOLECCOB JIMCTOBOM MPOKATKH : ydeOHoe rocobue / b. B.
Kyuepsies, B. b. Kpaxr, II. 0. CokonoB. — Mocksa : MUCUC, 2009. — 63 c. — Texkcr :
aNMeKTpoHHbI /[ Jlamb . 2NeKTpoHHO-OMONMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/116998

2. borateipeBa, E. B. IHxkeHepHbIe pacdyeTsl B MeTaUTypruu : yueOHoe nmocooue / E. B.
BboratsipeBa. — MockBa : MUCHUC, 2015. — 203 c. — ISBN 978-5-87623-867-2. — TexcrT :
aNMeKTpoHHblt /[ Jlamb . 2NeKTpoHHO-OMONMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/116602

3. CamuxoB, 3. TI. ACY TexXHOJIOTHYECKHMH IMPOIECCAMH  METAJUTyPryu:
MHTEJUIEKTyaJIbHbIE CUCTEMbI YIPABJICHUS T'OPHO-METAJUTYPIrHUECKUMH IpOIeccaMu | yuyeOHO-
metoanueckoe mocobdue / 3. I'. Canuxos, 1. T. Kumses, K. 3. CanuxoB. — Mocksa : MUCHUC,
2011. — 165 c. — Texkct : 3nekTpoHHbIH // JlaHb : 2JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/116690

4. 3anprman, 3. C. MaTemaTuueckoe MOJIETMPOBAHUE TEIUIOBBIX MPOLIECCOB B OTIUBKAX
u popmax: yueonoe mocobue / D. C. 3anpuman, B. B. lllemsxun. — Mocksa : MUCHUC, 2001. —
84 c. — Teker : snextponHbi // JlaHb @ anmeKTpoHHO-OMONIHMOTEewHas cucrema. — URL:
https://e.lanbook.com/book/116972

B) MeTtoauyeckue yka3zanus:
1. CronsipoB A.M., bynanoB b.A. Maremarndyeckoe MOAEIMPOBAHUE IBYX(aKTOPHOMH
3aBHCUMOCTH JJIMHBI TYHKHU JKUIKOT'O METalIa B CJI100BOM HENPEPBIBHOJINTON 3arOTOBKE:!


https://e.lanbook.com/book/116999
https://e.lanbook.com/book/116998
https://e.lanbook.com/book/116602
https://e.lanbook.com/book/116690
https://e.lanbook.com/book/116972

Meroandeckue ykazaHusl K JJabopaTopHOU paboTe mo guciuruinHe «MoaennpoBaHue MPOIecCoB
1 00BEKTOB B METALTyprUW» IS CTyJAeHTOB cnenuanbHocT 150101 — Marautoropck: 'OY
BITIO «MI'TY», 2012. -8 c.

2. CemuanoB B.H., CronspoB A.M. OmnpeneneHne TEXHOJOTHUYECKUX IMapaMeTPOB
pasznuBkH ctanu Ha cisi6oBoit MHJI3 — Marautoropck: I'OY BITO «MI'TY», 2010. - 20 c.

3. CemuBanoB B.H., Ctonspo A.M. OmnpeneneHue TEXHOJIOTHUYESCKUX apaMeTpOB
pa3iuBkuU ctanu Ha coproBoid MHJI3 — Marautoropck: 'OY BITO «MI'TV», 2010. - 22 c.

r) [Iporpammuoe ooecnieuenue u UHTEpHET-pecypChbl:

IIporpammHoe obecnieueHue

Haumenoanue [10 Ne noroBopa CpoK JIeHCTBYS JIMIICH3UH
MS Office 2007

Professional Ne 135 o1 17.09.2007 OeccpouHo

7Zip cBoOoaHO pacnpoctpansiemoe [10 O6eccpouHo

FAR Manager cBoOoaHO pacnpoctpansiemoe [10 O6eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI
Hassanue kypca Ccblika

DnekTpoHHas 0a3za mepuoaUUecKuX n3maHuii East View
Information Services, OO0 «MIBUC»

HaHI/IOHaJ'IbHaSI I/IH(bOpMaI_[I/IOHHO'aHaJ'II/ITI/I‘IeCKaH URL
CUcreMa — POCCHﬁCKHﬁ HHAOCKC Haquoro I_[I/ITI/IpOBaHI/I}I ;
(PMHLI)

IMTouckosas cucrema Akagemust Google (Google Scholar) |[URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

9 Marepua/ibHO-TEXHHYeCKOe o0ecreyeHne TUCHUILINHBI (MOYJIs)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHUe JUCHUITIIIMHBI BKIIFOYACT:


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

1. Yuebnas ayauTopus A MPOBEAECHUS 3aHATHH JIEKIIMOHHOTO THUIIA OCHAILIEHA:

- TEXHHYECKMMH CPEJICTBAMHM OOYYEHUs, CIyXKallUMHU A HpPEACTaBICHUS Yy4eOHOH
uHpopManuu OONBIIONH ayAUTOPUHU: MYJIBTHUMEAMWHBIMU CpPEACTBA XpAaHEHHS, NEepeAayd H
MpeACTaBICHHUS YueOHON HH(MOpMAIUK;

- CIIELMAJIN3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayAuTOpus Ul IPOBEACHUS IPAKTUYECKHUX 3aHATU:

- KOMITbIOTepHast TexHuKa ¢ makerom MS Office, ¢ monkinroueHuem k cetu «MHTEpHET» U
C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

3. YueOHast ayIuTOpHsl Ul IPYNIIOBBIX U MHAMBUIYAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro
KOHTPOJISI ¥ IPOMEKYTOUHOW aTTeCTalluy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKO# ¢ makeroM MS Office, ¢ mogkmouenuem k cerun «MHTEpHET
¥ C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MEOEIIBIO.

4. TTomerieHue JUIsl CAMOCTOSITENIbHON pab0ThI OCHAILEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CHIeMaJIM3UPOBAHHON MEOEIbIO.

5. Tlomerenue it XpaHeHHsI U MPOPUIAKTHIECKOTO 00CITyKUBAHUS Y4eOHOIO
000py1I0BaHUS OCHAIIICHO:

- CIIELUAIN3UPOBAHHON MEOEIIbIO: CTEIIaXKaMHU JIJ1sl XpaHEHUs! yueOHOro 000pyI0BaHus;

-MHCTPYMEHTaMHU JUIsl pEMOHTa y4eOHOro 000pyA0BaHNUS;

- iKkadamu U1 XpaHeHHUsl y4eOHO-MEeTOANYECKOM JOKYMEHTAIlUU U MaTepHalloB.



Ipuioxenne 1
6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOATEIbHOI padoThl 00ydYarommxcst

[To mucuumuvHe «MoaenupoBaHWE W ONTHMHU3ALMS METAUTyPrUUYeCKUX IPOLECCOB)
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYAUTOPHAsI CAMOCTOATEIbHAs paboTa 00y4YarouuXCs.

AynutopHas caMOCTOsITelNbHass paboTa CTYJEHTOB MpEANojaraeT BBINOJHEHUE
IPYIIOBBIX WM UHAMBUIYAJIbHBIX 3aJJaHUH 110 U3y4aeMOMY pa3Jeily IUCLHUILIUHbI

BHeaynutopHas camocTosiTenpbHas paboTa OOydarolIMXCsl OCYIIECTBISIETCS B BHUJE
U3YUYEHHSI TUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3elly AUCUUIUIMHBI C IPOpabOTKOM MaTepuaa,
BBIMOJTHEHUH WHIUBUAYAIBHOTO 33/JaHUS Ha 3a/1aHHYI0 TEMATHKY.

Ilepeuyens Tem [Jis1 MPOBeIEHUsI YCTHOTO ONPOCA:
1. ITopsinok npoBeneHus: MOJASIUPOBAHMS METAILTYPIrHUECKHUX MPOIIECCOB.
2. OcHOBHBIE TEPMOIMHAMUYECKUE 3aKOHOMEPHOCTH, HCIIOIb3yEeMbIE IPU MOJICTUPOBAHUHI
IIPOLIECCOB BBIIIABKU YYI'YHa B IOMEHHOW IIE€YH.
3. OcHOBHBIE TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH, UCTIOIB3YyEMbIE IIPU MOJICTHPOBAHUHI
IIPOLIECCOB BBIIUIABKHU CTAJIU B KUCIOPOJIHOM KOHBEPTEpE.
4. Kunetnyeckue 3aKOHOMEPHOCTH, UCIIOJIb3yeMbIe TTPU MOJICTMPOBAHUY TIpoliecca
00€3yTraepoKUBAHUS CTAIIU.
5. OueHka JOCTOBEPHOCTH CTOXAaCTUYECKUX 3aBUCUMOCTEH JIIs1 MOJEIUPOBAHUS
TEXHOJOTMYECKHUX IPOLECCOB.
6. B yem 0cOGEHHOCTH CTATUYECKUX MOJENei?
7. Kakue 0coOEHHOCTH UMEIOT TMHAMUYICCKUE MOJICITN?
8. B yem cymiHoCTh coiepKaTeabHOro MOAX0/1a IPU MOCTPOCHUN MaTeMaTUYECKOM Moaenn?
9. KakoBa CynHOCTh CTAaTHYECKUX MOJIENICH B METAJUTYpTrin?
10. KakoBbI 0COOEHHOCTH TUHAMUYECKOTO MOACITHUPOBAHUS B METAILTYPTUU?
11. B yem 0coOeHHOCTh MOJICIICH C pacTpeeICHHBIMH ITapaMeTpamMmu?
12. MeTozp! ONTUMHU3AIUH METAJUTYPIUYECKUX MPOLIECCOB.
13. 3agaun ONTUMU3AINN METAJUTYPTHISCKUX TTPOIECCOB.
IIpuMepHbIH NepedYeHb TeM HHAUBUAYAJIbHbBIX 3a]aHUI

1. Maremarndyeckoe MOJEIMPOBAHUE M ONTHMM3ALMSA IpoIllecca OKHCICHHMsS MapraHiia B
KHCJIOPOJIHO-KOHBEPTEPHOI! MIaBKeE.
2. MaremaTuyeckoe MOJICIMPOBAHUE M ONTHUMM3alUs Mpolecca OKHCICHHWs MapraHiia B
ANEKTPOIYTrOBOM MEYH.
3. MaTtemaruueckoe MOJETUPOBAaHHE M ONTHMHU3ALMUS MpOIecca Pa3IuBKU CTAlIM Ha CIs100BOH
MHJI3.
4. MartemaTn4eckoe MOJEIMPOBAaHUE U ONTUMH3AIMS Ipollecca Pa3IuBKUA CTAIM HAa COPTOBOM
MHJI3.
5. Matemaruueckoe MOJENUPOBAaHME M ONTHUMM3aLUs Ipolecca Jedochopau MeTamia B
KHCJIOPOJIHO-KOHBEPTEPHOI! IJIaBKeE.
6. Maremarudyeckoe MOAETUPOBAaHME U ONTHMHM3ALMS IIpollecca LUIAKOOOPa30BaHUS B
KHCJIOPOJIHOM KOHBEpTEDPE.
7. MaremaTHueckoe MOJEIMPOBAHUWE U ONTUMH3AlMs Tpollecca OKUCIEHHUs yriepoja B
KHCJIOPOJIHO-KOHBEPTEPHOI! IJIaBKeE.
8 Maremaruyeckoe MOAETMPOBAHHWE M ONTUMH3AIM mpolecca Jedochopanun MeTauia B
JIyTOBOM CTaJIeTUIaBUIILHOW MEYH.
9. Maremarnyeckoe  MOAETUPOBaHME W  ONTHMHU3ALMs  Tpolecca  Jecyilbpypanuu
KHCIJIOPOJIHO-KOHBEPTEPHOTO METaJlIa B CTAJIEPA3IMBOYHOM KOBILE TBEPIOH MITaK00Opa3yromeit
cMmechio (TLIC).
10. MaremaTrueckoe MOJETUPOBAHIE U ONTHMH3AIINS TIpoIiecca IeCyIbPypannuy MeTauia Ha
arperare «KOBIL-TIEYb).
11. MaTtemaTnueckoe MOAECIUPOBAHKE U ONITUMHU3ALIUS MPOIlecca JIETUPOBAaHUS MeTallla B KOBIIIE
deppomapraniem.
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7 OueHoYHbIE CPeICTBA /1J1s IPOBe/leHUsI IPOMEKYTOYHOH aTTecTalun
a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUS
MPOMEKYTOYHOM ATTECTALMHU:

CTpyKTYypHBIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00y4eHUS

O1neHOYHBIE CpelICTBA

OIIK-5: CnocoGeH o1eHHBaTh PEe3yJbTaThl HAYYHO-TEXHUYECKUX pa3pad0OTOK, HAYUHBIX
WCCIICIOBAaHUI 1 000CHOBBIBATH COOCTBEHHBIN BEIOOD, CUCTEMATH3UPYS B 0000IIast TOCTHKEHUS
B OTPACJId METAITYPIUH U CMEXHBIX 00JIacTIX

OIIK-5.1 [IpoBOoauT Hay4YHbIE Ilepeuens mem 013 nposedenus meKyuyezo
WCCIICTOBAHMUS JIJIS KOHmpona u
noJsryueHus: 6aspl npoOMeNHCYmoOuHol ammecmayuu
JIAHHBIX O CBOMCTBAaX 1. Knaccudukarms Mmozenei mo Ha3Ha4eHHUIO.
MeTaIJIOU3 AU 2. Metofpl perieHust ONTUMHU3AIMOHHBIX 3a71a4.
IHUPOKOIr0 HA3HAYCHUSA C 3 CyHIHOCTL METOJa KPYTOI'O BOCXOXKACHM.
nocneayromei 4. CyuiHocTh CUMILIEKCHOTO METOA.
00paboTkoii, ananu3oM 1 | 5. Kpurepun onTumMu3zanuu.
UHTEpIIpeTanuen 6. [Topsimok mpoBeieHUs: MOJEIUPOBAHUS
MOJTYYEHHBIX METaJUTypTHUECKHUX MPOIECCOB.
pe3yNnbTaToB 7. OCHOBHBIE TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTH,
HCIIOJIB3YCMBIC ITPU MOACIIMPOBAHUN
IMPOLECCCOB BBIIIJIABKH YyT'yHa B ZIOMGHHOﬁ IIc4Yu.
8. OcHOBHEIE TCPMOANHAMHNYCCKHUEC 3aKOHOMEPHOCTH,
UCIIONIb3YEMbIE TIPU MOICTUPOBAHUHT
MMPpONECCCOB BBITINIABKH CTAJIXM B KMUCJIOPOJHOM
KOHBEpTepe.
9. Kunetndeckue 3akOHOMEPHOCTH, UCIIOTh3yeMbIe
IPU MOJIETTUPOBAHUY TpoIiecca 00e3yriaepoKUBaHUS
CTaJIu.
10. OuieHKa JOCTOBEPHOCTH CTOXACTUYECKUX
3aBHUCHMOCTEH JJI1 MOJACIIMPOBAHUSA TEXHOJIOTMICCKUX
IIPOLIECCOB.
OIIK-5.2 OueHuBaeT pe3ysabTaThl Ilepeuens mem unoueuOyanbHvIX 300AHU

HAyYHO-TEXHUUYECKUX
pa3paboToK 1o
COBOKYITHOCTH
METOI0JIOTUYECKUX
MIPU3HAKOB JJIsl BEIOOpa
ONTUMAaJIbHBIX PEILIECHUN
10 COBEPIIIEHCTBOBAHUIO
CYILIECTBYIOIINX
TEXHOJIOTHYECKHX
IIPOLIECCOB B
METaJUTyprU4eCcKOn
OTpaciId U CMEXKHBIX
o0nacTsx

1. MareMaTH4eckoe MOJICTUPOBAHUE W ONITHMHU3AIIHS
nporecca
KHCIIOPOJIHO-KOHBEPTEPHOI! MIaBKe.

OKHUCJICHU MapraHga B
2. MaremaTtnieckoe MOJICIMPOBAHUE U ONTUMM3ALINS
npolecca OKUCIEHUS MapraHiia B 3JEKTPOJyrOBOM
Meyu.

3. Maremarndeckoe MOJEIMPOBAHUE U ONTUMM3ALINS
mpolecca pa3auBKU cTanu Ha cisoosoit MHII3.

4, MaTeMaTHu4uecKkoe MOACIIMPOBAHUC U OIITHUMU3ALUA
nporecca nedocdopanuu MeTtaa B KHUCIOPOIHO-
KOHBEPTEPHOM IIaBKe.

5. MaTremarnueckoe MOZACIIUPOBAHUC U OINITUMU3ALIUA
npoliecca IIaKoo0pa3oBaHus B KUCIOPOAHOM
KOHBepTepe.




CTpyKTypHBI
3IEMEHT

KOMIICTCHI N

[Inanupyembie

pe3yabTaThl 00ydeHUs OuenouneIe cpesicTsa

6. MaremaTtnyeckoe MOJETUPOBAHUE U ONTHUMH3AIMS
nporecca OKHUCJICHUS yriepona B
KHCJIOPOIHO-KOHBEPTEPHOM IIIaBKeE.

7. MareMaTn4ecKkoe MOJICTUPOBAHUE M ONTHMU3AIHS
npouecca aedochopanuu  Meraluia B JyroBOU
CTaJICIIABWIIBHOM TIEYH.

8. Maremarnyeckoe MOJIEIUPOBAHUE U ONTHUMH3AIHUS
nporecca necynb(ypanuu
KHCIIOPOJIHO-KOHBEPTEPHOTO MeTala B
crajgepasIMBOYHOM KOBIIIE TBEPIAOU
nutakooOpasyromieit cmeceio (TLLC).

OIIK-5.3 CucremaTusupyer u IIpuMep 3agaHus HA pelIeHHe 32124 U3
000011a€eT ONBIT 715 npogeccuoHaILHO 00/1acTH
000CcHOBaHUS BHIOOpa Maremaruueckoe MOJICJIMPOBAHUE u

ONTHUMAJILHOTO PCIICHUA | opTMMU3anMs IIpoLecca OKMCIECHHs MapraHua B

npH paspaboTke KHCIIOPOIHO-KOHBEPTEPHO# TiaBke. CMOIEINPOBATh

MHHOBAI[MOHHBIX

3aBHCHUMOCTb OCTATOYHOI'O COJEpPKaHUS MapraHia B
TEXHOJIOTUYECKHUX
HPOIIECCOB B OBIACTH MeTajule Nepe]] BBITYCKOM U3 KOHBEpTEpa OT pacxoja
METaJLTypriy | KHUJIKOTO 4yT'yHa U OCHOBHOCTH IIIJIaKa JUIsl YCIOBUH
METAJLII000pa0dOTKH ITAO «MMK». Onpenenuts ONTUMAIBHBIE YCIOBUS

JUTS TIOJTYYEHUS] OCTAaTOYHOT'O COJIEPYKAHHSI MapraHIia B
Metamie He Mmeree 0,08 %.

6) HOpﬂIlOK MPOBECACHUS HpOMe)KyTO‘IHOﬁ aTTeCTaluu, NOKa3aTe/im 1 KpUuTEpuu
OLICHUBAHUA:

IIpomexxyTounas atrtectanuss Mo JucuuIuiiHE «MoJenupoBaHue M ONTUMM3ALUS
METAJUTYPrHYECKUX MPOIIECCOBY BKIIOYACT 3AIMUTY WHAWBUYAIBHOTO 3a/IaHUS U CAaYy 3a4eTa C
OLICHKOM .

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OUEHKOIL '

— Ha OLIEHKY «OTJIHYHO» (5 06a/ioB) — 00yyaroniuiicst 1eMOHCTPUPYET BHICOKHM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTHYecKoe M TJIyOOKOoe 3HaHHe
y4eOHOTO MaTepualia, CBOOOJHO BBITIONHSET TMPAKTHUYECKUE 3alaHus, CBOOOTHO OIEPUPYET
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYaIMsIX MOBBIIICHHON CIOXKHOCTH;

— Ha OLIEHKY «xopomo» (4 6amia) — oOydaromuiicss JEMOHCTPUPYET CPEAHHUI YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHLIMH: OCHOBHBIE 3HAHMs, YMEHHsS OCBOEHBI, HO JIOIYCKAarOTCA
HE3HAUNTENbHBIC ONIMOKH, HETOUHOCTH, 3aTPYIHEHUS ITPH aHATUTHYECKHUX OTEPaIUsiX, TIEPEHOCE
3HAaHUH U yMEHUIl Ha HOBbIE, HECTAHAAPTHbIE CUTYALNH;

— Ha OILEHKY «YyJAOBJIETBOPHUTEAbHO» (3 Oamna) — oOydaromuiicss JAEMOHCTPHPYET
MOPOTOBBIM YpOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIMH: B XOJI€ KOHTPOJIBHBIX MEpONPHUATHH
JIOITYCKAIOTCSL OIMMOKH, TPOSBISETCS OTCYTCTBHE OTICIBHBIX 3HAHWW, YMEHHH, HaBBIKOB,
00yYaromuicsl HUCHBITHIBACT 3HAUUTENbHBIC 3aTPYAHEHUS NpPU ONEPUPOBAHUU 3HAHUSAMH H
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAIlNH;

— Ha OIICHKY «HeYIOBJIETBOPUTEIbHO» (2 Oamna) — OOy4YaromMiCs IEMOHCTPUPYET
3HaHus He Oosnee 20% TeopeTHUEeCKOro MaTepuania, JOMYCKaeT CYIIeCTBEHHBIC OIIMOKHU, HE
MOYET MTOKa3aTh WHTEIUIEKTyaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;




— Ha OIICHKY «HEY/0BJIETBOPUTEIbHO» (1 0as1) — 00ydaromuiicss He MOXKET M0Ka3aTh 3HAHHS Ha
YPOBHC BOCIIPOU3BCACHUS U OGT:SICHGHI/IH I/IH(bOpMaI_[I/II/I, HC MOXKCT IMOKAa3aTh MHTCJUICKTYaJIbHBIC
HAaBBIKW PCIICHHA ITPOCTHIX 3a/1a4.



