MHWHHUCTEPCTBO HAYKH 1 BBICHIET'O OBPASOBAHIA
POCCHUHNCKOU OEJJEPALINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICILIEr0 00pa30oBaHUs
«MarHuToropckui rocy 1apCTBEHHbIA TEXHUYECKU YHUBEpCUTET UM. . 1.
HocoBa»

o \ VTBEPHIAIO

A.C. CaBuHOB

04.02.2025 .

PABOYASI IPOTPAMMA JUCLMIITUHBI (MOIY.JIST)

MOAE/THUPOBAHUE H OIITUMHU3ALIUA META/UIYPITHYECKHX

ITPOIIECCOB

Hanpasnenue noaroToBku (CenuanbHOCTD)
22.04.02 Merannyprus

Hamnpasnennocts (mpoduins/crienranu3aius) TporpaMMbl

MeTaJ'IJ'IprI/IquKI/IG TEXHOJIOTMH IMPOU3BOACTBA YCPHBIX MCTAJIJIOB U CIIJIaBOB

VYpoBeHb BhICIIET0 00pa30BaHUs - MarucTparypa

dopma 00ydeHus
O4dHas

Wuctutyt/ ¢pakynsrer WHCTUTYT METaJUTypruy, MAIMHOCTPOCHUS M MaTEepUaIO00paboTKH

MeTtajutyprum 1 XUMAYECKUX TEXHOJIOTUI
2
3

Marnurtoropck
2025 rox



Pa6ouast mporpamma cocrasnena Ha ocHoBe @I'OC BO - maructparypa mo
HarpasJieHu10 moAroToBku 22.04.02 Metamnyprus (nmpuka3 MunoOpHayku Poccun ot
24.04.2018 1. Ne 308)

Pabouas mporpamma paccMOTpeHa 1 0100peHa Ha 3acenaHuu Kadeapsl
MeTtajutyprum 1 XMMHAYECKUX TEXHOJIOTUN
29.01.2025, npotokon Ne 5

3aB. kadeapoii

A.C. XapueHko

Pabouas nporpamma ogo0peHa MerToandeckoi komuccueii MMMuM
04.02.2025 1. npotokoa Ne 4
[Ipencenarens Z

Pabouyast mporpamma cocraBiieHa:
npodeccop kadenpst MuXT, n-p TexH. HayK

Penensenr:
noueHT kadenpsr JINM, xkana. TexH. HAyK / 0O.C. MonoukoBa




JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaurypriud 1 XAMHUYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma rnepecMoTpeHa, 00CykeHa 1 ogo0peHa s peanmsaruu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTaurypriud 1 XAMHUYECKUX TEXHOJIOTHIMA

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[Henssmu ocBOEHUS TUCIUTUIMHBI « MOJETUPOBAHUE U OTITUMHU3AITUS
METaJUTYPIHUYECKHUX IPOIICCCOBY SBIISIIOTCS (DOPMUPOBAHHUE ONPEIACICHHOTO YPOBHS
KOMIIETCHIIMI B cooTBeTCTBHH ¢ TpeboBanusmMu @PI'OC BO no HanpaBJICHHIO TIOATOTOBKU
22.04.02 «Metamtyprus»; GopMHUpPOBaHUEC y O0YUYaIOIIUXCS IPEACTABICHUI 1 HABBIKOB 110
pa3paboTKe MaTEMaTHYSCKUX MOJICNICH METa/UTyPIHUCeCKHX arperatoB U ONTHMU3AINH
TEXHOJIOTMUECKHUX MPOIIECCOB MPOU3BOICTBA YUEPHBIX METAJUIOB.

2 MecTo JTUCUMILIMHBI (MOIYJIsl) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

Juctumimaa MoenupoBaHue U ONITUMHU3AINS METALTYPTHUECKUX MPOIIECCOB
BXOJIUT B 0053aTEIBHYIO YaCTh Y4€OHOTO IIaHa 00pa30BaTEIHHON MTPOTPAMMBI.

JIist u3y4eHus TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHHUS, BIIAJICHIS),
c(OpMHPOBAHHBIC B PE3yJIbTATEC U3YUYCHUS TUCIUILIHH/ TPAKTUK:

Teopust mporieccoB MPOU3BOACTBA YyTyHA

Teopus pa3IMBKH U KPUCTAILTU3AIUN CTATTU

Teopus mporieccoB KOBIICBOW 00paOOTKU CTAIH

Teopus MPOIECCOB BHITUIABKH CTaJH

3uanus (yMEHHUS, BIAJICHUS), IIOTYYCHHBIC TIPU U3YYCHUN JAHHON JUCITUTUTHHBI
OyIyT HEOOXOUMBI JIS U3YUCHHSI TUCITUTUINH/TIPAKTHK:

[ToaroToBka K caaye u cada rocyJapCTBEHHOTO SK3aMeHa

[ToaroToBka K mporeIype 3aiuThl ¥ 3alUTa BBITYCKHOW KBaTH()PUKAIMOHHOM
paboThl

[Tpou3BoICTBEHHAS - HAYYHO-UCCIIEIOBaTEIbCcKas paboTa

[Tpon3BOICTBEHHAS - IPEIAMITIOMHAS IPAKTHKA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILNIMHBI (MOYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbrare ocBoeHUS TUCHMITIMHBI (MOyJs) «MojaeaupoBaHue U ONTUMU3ALUS
METAJUTyPrUUeCKUX MPOLECCOB» 00yUaroImUIiCs TOHKEH 001afaTh ClIeAyOIMMU
KOMIIETEHIUSIMMU:

KOI[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKCHUS KOMIICTCHIITUN

OIIK-5 CriocoOeH olleHHBaTh Pe3yJIbTaThl HAYYHO-TEXHHUYECKUX Pa3padOTOK, HAYIHBIX
HCCeI0BaHUI 1 000CHOBBIBATh COOCTBEHHBIN BBIOOP, CUCTEMATU3HPYS U 00001Iast
JOCTHKEHHS B OTPACIH METAJUTYPTUU M CMEXHBIX 00JIaCTIX

OIIK-5.1 [TpoBoIUT HayuHBIE UCCIEIOBAHUS JIs TOJTY4YEeHHUs 0a3bl TaHHBIX O
CBOMCTBAX METAJIONU3IEINI [UPOKOr0 Ha3HAYEHHS C IOCIEAYIOLEN
00pabOTKOM, aHAJIM30M U MHTEPIpETALUEH TOJyYeHHbBIX PE3YIbTaTOB

OIIK-5.2 OreHuBaeT pe3yabTaThl HAYYHO-TEXHUYECKUX Pa3paboOTOK 1Mo
COBOKYITHOCTH METOJIOJIOTHYECKUX MPU3HAKOB JJIsl BRIOOpA
ONITUMATHHBIX PEIICHUH 110 COBEPIICHCTBOBAHUIO CYIIECTBYOIINX
TEXHOJIOTHYECKHUX MPOIIECCOB B METAJLUTYPTUUYECKON OTPACTH U CMEKHBIX
00JacTsIx

OIIK-5.3 CucremaTu3upyer 1 0000IIaeT OMBIT 7151 000CHOBaHUS BBIOOpa
ONTUMATIFHOTO PEIIeHUs IPH pa3paboTKe MHHOBAIMOHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB B 007IaCTH METAILTYPrHH U
METAJI000pabOTKH




4. CTpyKTypa, 00b€M U coep:kaHue TUCHUILINHBI (MOLYJIs1)

OO6mmas TpyJ0€MKOCTh JUCIMIUIMHBI COCTABIISIET 6 3aUeTHBIX eauHuIl 216 akaj. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padota — 95,1 akaj. 4acos:
— ayauTopHas — 95 akaj. 4acos;
— BHeayauTopHas — 0,1 akaz. 4yacos;

— camocTosTenbHas padota — 120,9 akaz. 4yacos;

— B opMe IpaKTHUECKOl noaroToBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4€T C OLEHKOMN

AynutopHast g
o KOHTaKTHas paboTa E = ®dopma TekyIero
=
& B aKaJl. yacax 3} Bunx KOHTPOJIS
Paznen/ rema 3 (B axan ) == . p Kon
g 3 © | caMOCTOSTEIbHOM YCIIeBaEMOCTH U
JUCIUATIIAHBI 5 [ " KOMITETEHIIUH
O g £ padoThI TIPOMEKYTOUHON
Tex mal. | mpaxT. Z'S aTTeCTaluu
3aH. 3aH. O =
1. Pa3znensl AUCLUIIMHEL
1.1 Crpykrypa mporiecca OIIK-5.1,
Nzydenne N
MoaeaupoBanus. CII0KHBIC 20 HTeDATYDEL YerHBIi onpoc OIIK-5.2,
CHCTEMBI M MOJICITH patyp OIIK-5.3
1.2 MopnenupoBanue
METAJUTyPrHYCCKUX
MPOLECCOB C Nsyuenune IIpoBepka
HCIIOIB30BaHUEM JIUTEPATYPHI, pe3yJIbTaTOB
TePMOIUHA-MUYECKUX U MHOATOTOBKA K MPAKTHIECKOTO OIIK-5.1,
KUHETUYECKUX 40 39,05| mnpakTHyeckuM 3aHSATHA. OIIK-5.2,
3aKOHOMEPHOCTEM. 3aHATHUSIM U 3amura OIIK-5.3
DKCIEepPUMEHTAIBHO- WHJIUBULy ATIbHOM WHIMBUIYy aJILHOTO
CTAaTUCTUYCCKUAE MOCITH pabore 3aIaHKs
TEXHOJIOTHUYECKUX
MPOIIECCOB
3 W3zyuenue Mposepka
1.3 Ucnons3oBanue JIUTEPATYPBI, POBED OIIK-5.1,
N pe3yJIbTaToB
MOJIENEN ISt UCCIIEI0BAHMS, 6 20 MOJATOTOBKA K OIIK-5.2,
MPaKTUIECKOTO
yIpaBieHus 1 00ydIeHus TIPaKTUIECKAM OIIK-5.3
3QHATHUS.
3aHATHAM.
H3yuenue
1.4 Ontumuzanus M IIpoBepka
METaJLTypPrHYCCKUX JUTCPaTypeL, €3yJIbTaTOB OIIK-5.1,
i) ouec}c/(r))B Ha OCHOBE 4 20 HOATOTORKA K npaK}T/HtIecxoro OIIK-5.2,
p . MIPAKTUYECKUM p OIIK-5.3
MaTeMaTHYECKHX MOJCIIEH 3QHATHUS.
3aHATHAM.
Wzydenue posepka
1.5 Ilpumeps! Mmoaenei JUTEPaTypHl, e3p J'H)Tr;TOB OIIK-5.1,
METaJUTypru4ecKux 45 121,85| mOArOTOBKA K pesy OIIK-5.2,
MPaKTHYECKOTO
MPOLIECCOB HPaKTUYECKUM OIIK-5.3
3aHATHS.
3aHATHAM.
Hroro no pazzpeny 95 11209
Hroro 3a cemectp 95 120,9 320
Hroro o aqucuumuiige 95 120,9 3a4eT ¢ OLIEHKOHI




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

s peanuzanuu nmperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KauecTBe
00pa30BaTeNbHbIX TEXHOJIIOTUN B MIPENogaBaHiK JUCIUILINHBI « MoaenupoBanue u
ONTUMHU3ALMS METAILTYPrHUYE€CKUX IIPOLECCOBY» UCIOIb3YIOTCS TPAAUIIMOHHAS U MOIYJIbHO-
KOMITETEHTHOCTHAs! TEXHOJIOTHH.

Jlexuu mpoBOASATCS B TPAAUIIMOHHON MH(MOpMaIMoHHOU Gopme u B hopme JIeKITuii-
BU3YaJIM3alUil C UCIIOJIb30BAHUEM IIPE3CHTALIMI B BUJIE BUACOMATEPUAIIOB.

Ha npakTtuueckux 3aHATHSAX C UCHIOJIb30BAaHUEM EPCOHATBHBIX KOMIIBIOTEPOB
BBITIOJTHSIOTCS MHANBHUAYAJIbHBIC 33/1aHUA 110 U3yYaeMOMY pasJielny AUCUMILIUHEL [Tpu
MIPOBEJICHUH 3aHATHI UCIIOJIb3YETCS METO]] KOHTEKCTHOT'O 00y4eHHUs, KOTOPBIN MO3BOJISET
YCBOHUTH MaTepHall IIyTeM BbISBICHUS CBS3€i MKy KOHKPETHBIM 3HAHUEM U €T0
MpUMEHEHHEM. Pe3ynbTaThl BHIIOJHEHHBIX 33/1aHUN 3aIUIIAIOTCS U MOJIBEPTaloTCs
KOJUIEKTUBHOMY OOCY/ICHUIO C BBISIBJICHHEM U aHAJIM30M MPOOJIEMHBIX CUTYaIUH.

6 YueOHO-MeTO HYeCKOe 0O0ecniedeHHe CAMOCTOATEILHOMH padoThl 00yYarommuXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEICHUsI IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B IPUITOKEHUH 2.

8 YueOHO-MeToqHYecKOe U MHGPOPMALMOHHOE O0ecneYeHue U CHUILIMHBI

a) OcHoBHas JInTEepaTypa:

1. Kyuepsie, b. B. MoaenupoBanue nporeccoB 1 00bEKTOB B METAJUTYPIHH :
yueoHoe mocobue / b. B. Kyuepsies, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCUC, [6.
r.]. — Yacts 1 : MoaenupoBaHue U ONITUMU3ANNS TeXHOIOTHUeckux cucreM — 2004. — 62

c. — Texkcr : anexkTpoHHsbIi // JIanb : anekTpoHHO-OnbnoTeunas cucrema. — URL:
https://e.lanbook.com/book/116999

0) lonosiHuTeILHAS JINTEPATypa:

1. Kyuepses, b. B. MogenupoBanue nmporeccoB 1 00beKTOB B METAJLTYPIUU.
MogenupoBaHue U ONTUMU3ALIKS IPOLIECCOB JMUCTOBON MPOKATKH : yueObHoe mocoodue / b. B.
Kyuepses, B. b. Kpaxr, II. }O. Cokono. — Mocksa : MUCHC, 2009. — 63 c. — Tekcr :
ANeKTpoHHBIH // JIaHb : anekTpoHHO-O0uOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/116998

2. borateipeBa, E. B. neHepHbIe pacuyeThl B METAJUTYpruu : yuebHoe nocoodue / E.
B. borarsi-peBa. — Mocksa : MUCHUC, 2015. — 203 ¢. — ISBN 978-5-87623-867-2. —
TexcT : anexTpoHHbIi // Jlanb : 31ekTpoHHO-0MOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/116602

3. Canuxos, 3. I'. ACY TeXHOJIOTMYE€CKUMH MPOLECCAMU METAJTYPIUH:
HHTCJUICKTYAJIbHBIC CUCTEMBI YIIPABJICHUA T'OPHO-METAJTYPTHICCKUMU IPOLECCCaMU : yqe6Ho
-meroaudeckoe nmocooue / 3. I'. Camuxos, . T. Kumses, K. 3. CannxoB. — Mocksa :
MUCHC, 2011. — 165 c. — TexkcT : anmexkTpoHHsbIi // JIaHb : 37IeKTpOHHO-OUOIHOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/116690

4. 3anbiMan, 2. C. MaremaTuyecKoe MOICIMPOBaHNE TEIUIOBBIX MPOIIECCOB B
OTIUBKaxX U Qop-max : yueOHoe nocodue / 3. C. 3anbuman, B. B. [llemskun. — Mockaa :
MUCHC, 2001. — 84 c¢. — Texkcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/116972

B) MeToauvecKkue yKazaHus:
1. CronsipoB A.M., bynanoB b.A. Maremarnueckoe MOACIUPOBAHUE


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

IBYX(aKTOPHON 3aBUCHMOCTH JUIMHBI JIYHKH KHJIKOTO MeTaJlia B CIs100BOM
HETIPEPHIBHOJIUTON 3aroTOBKe: MeToinuecKkne yka3zaHus K JIabopaTopHoU paboTe 1o
muctumimHe « MoieapoBaHUe MPOLIECCOB M 0OBEKTOB B METAJLTYPIUI» JJIsl CTYIEHTOB
crnenranbHocTu 150101 — Marautoropck: I'OY BITO «MI'TVY», 2012. — 8 c.

2. CenuBanoB B.H., CronsapoB A.M. OnpezaeneHue TeXHOJIOTHUYECKUX MTapaMeTPOB
pasnuBku ctaia Ha cist6oBoit MHJI3 — Maruautoropek: 'OY BITO «MI'TVY», 2010. — 20 c.

3. CenuanoB B.H., CronspoB A.M. OnpeneneHre TEXHOJIOTHYECKUX MapaMeTPOB
paznuBku ctanu Ha coptoBoit MHJI3 — Marnutoropck: 'OY BITO «MI'TVY», 2010. — 22 c.

r) [Iporpammuoe odecneyenne u UHTepHeT-pecypcebi:

IIporpammuoe obecnevyenune

HaumenoBanue .
o Ne norosopa Cpoxk nelcTBUS TULIEH3UH
MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 0OeCcCpovHO
Professional
7Zip cB000IHO pacnpocTpansemoe [10 0GecCpovyHO
FAR Manager cB000HO pactpocTtpansemoe [10 6eccpouHo

HpO(l)eCCI/IOHa.]'IbeIe 0a3bl JAaHHBIX U HH(])OpMalII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

Hassanue kypca

CcpUIka

(PMHII)

Hamuonansnas I/IH(bOpMaI_II/IOHHO'aHaJ'II/ITI/IquKaH
cucrema — Poccuiickuit HHACKC HAYYHOI'O HUTUPOBAHUA

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

DrexkTpoHHas 6a3a nmeproandeckux u3nanuii East View
Information Services, OOO «1IBUC»»

https://dlib.eastview.com/



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

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCHUIINHBI (MOLYJIs1)

MartepuanbHO-TeXHUYECKOE 00ecredeHre JUCITUIINHBI BKIIOYAET:

1. YueOHnas ayuTopus Ajs MpOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIa OCHAILIEHA!

- TEXHUYECKUMHU CPEJICTBAMU O0yUYEeHUSs, CIY>KaUMHU [Tl IPEACTaBIeHUs yueOHOM
nHpopManuy 60JIbIION ayAUTOPUH: MYJIbTUMEIUIHBIMU CPEICTBA XPAHEHHUSI, TIEpEeIauu U
npecTaBieHus yueOHoil nundopmarmu;

- CIICUAIU3UPOBAHHON MEOeIbIO.

2. YyeOHas ayIuTOpus AJisl IPOBEACHUS MPAKTUYECKUX 3aHITHIA:

- KOMITbIOTepHas TexHuKa ¢ makerom MS Office, ¢ moakroUeHHEM K CEeTH
«MHTEepHET» U C JOCTYIIOM B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEIY
YHUBEPCUTETA;

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. YueGHas ayquTOpHs AJ1s TPYIIOBBIX U MHIUBUIYaJIbHBIX KOHCYJIbTALIUMI,
TEKYIIEro KOHTPOJISl M MPOMEKYTOYHON aTTeCTalluy OCHAIIeHA:

- KOMITbIOTepHO# TexHHKO# ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«/HTEepHET» U C JOCTYNOM B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEIY
YHUBEPCUTETA;

- CIICUATM3UPOBAHHON MEOEeIbIO.

4. ITomenieHue At CaMOCTOSITENILHOM pabOThI OCHAIIIEHO:

- KOMITbIOTepHO# TexHHKO# ¢ makerom MS Office, ¢ moakiroueHreM K cetu
«MHTEepHET» U C JOCTYNOM B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEIy
YHUBEPCUTETA;

- CIICUATU3UPOBAHHON MEOeIbIO.

5. Ilomemenue 1y1st XpaHeHUs U TPOGUIAKTUIECKOTO 00CTY)KUBaHUS yUeOHOTO
000pyI0BaHUs OCHAIIEHO:

- CIICUATM3UPOBAHHOM MEOEeIbI0: CTeUIaXKaMH JIJIsl XpaHeHHs y4eOHOTo
000pyI0BaHUS;



Ipuioxenne 1
10 YueOHo-MeTOAMYeCKOE 00eciedeHHEe CAMOCTOATEIbHOM PadoThl 00y4YarOLIUXCS

[To quctumnae « MoaenupoBaHue U ONTUMHU3ALNS METAJLTYPTrUYECKUX MPOIECCOBY
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYTUTOPHAS CAMOCTOATEIbHAs paboTa 00yydaroIuXxcs.

AyauTopHasi caMOCTOsITeNIbHASI paboTa CTYACHTOB IPEIIOIaraeT BEITIOTHEHHE
TPYHIOBBIX WU UHIWBUIYAIbHBIX 3aJaHUH 110 H3y4YaeMOMY pa3eny JUCIUILINHBI

BueaynutopHas camoctosiTenbHasi paboTa 00y4yaromuxcst OCyIIECTBISCTCS B BUJIE
W3YYCHHUSI TUTEPATYPhI [0 COOTBETCTBYIOLIEMY Pa3/ielly IUCHUIUIMHBI C TPOPabOTKOI
MaTepuaa, BHITOJHEHUH HHANBUIYAJTBHOTO 3a/1aHMsl Ha 3aJaHHYI0 TEMATHKY.

Ilepeyennb TeM 115l MPOBEIEHUS YCTHOIO ONPOCa:
1. [Topsmok mpoBeACHUSI MOAETUPOBAHUS METAJLTYPTUUYECKUX MPOLIECCOB.
2. OCHOBHBIE TEPMOJIMHAMHYECKUE 3aKOHOMEPHOCTH, UCIIOIb3YEMbIE IPU MOJCIUPOBAHUN
MIPOLIECCOB BBITUIABKU UyT'YHA B JOMEHHOM MEYH.
3. OCHOBHBIE TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTH, UCTIOIb3YEMbIE IIPU MOCIUPOBAHUN
MIPOLIECCOB BBITUIABKHU CTAJId B KUCJIOPOJIHOM KOHBEpTEDPE.
4. Kunetnueckue 3aKOHOMEPHOCTH, UCTIOIb3yEMbIE TIPU MOJICTUPOBAHUY MpoIlecca
00€3yTIepOKUBAHUS CTAIH.
5. OneHka J0CTOBEPHOCTH CTOXACTHUECKHUX 3aBUCUMOCTEH IS MOAETTUPOBAHUS
TEXHOJIOTHYECKUX MPOIECCOB.
6. B ueM 0COOEHHOCTH CTATUYECKUX MOJIEIEH?
7. Kakuie 0COOEHHOCTH UMEIOT TMHAMUYICCKUE MOICITN ?
8. B ueM cymHoOCTh co/IepKaTeIbHOr0 MOAX0/1a MIPU MOCTPOCHUH MaTeMaTHUeCKON Moaenn?
9. KakoBa cynHOCTbh CTaATUYECKUX MOJIETEH B METALITypriuu?
10. KakoBbl 0COOEHHOCTH AMHAMUYECKOTO MOJIEIIUPOBAHUS B METALITYPriu?
11. B yeM 0coGeHHOCTH MOIeTIeH ¢ pacpeeICHHBIMH TapaMeTpaMu?
12. MeTo1bl ONTUMHU3ALUHA METAJUTYPIrHUYECKUX MPOLECCOB.
13. 3amaun onTUMU3ANNHA METAJUTYPTrHYECKUX TTPOIECCOB.

IIpuMepHBbIii NepevyeHb TeM HHAUBUAYAJIbHBIX 3aJaHU I
1. MaremaTnueckoe MOJEIMPOBAHUE W ONTHMHU3ALMs TPOLECCa OKUCICHWS MapraHia B
KHCJIOPOJIHO-KOHBEPTEPHOH IJIaBKe.
2. MaremaTnueckoe MOJAEIMPOBAHME W ONTHUMH3ALMs TPOLECCa OKHUCICHHWS MapraHia B
ANEKTPOIYTOBOM MEYH.
3. MareMaTnueckoe MOJETUPOBaHHE M ONTHUMM3ALMS MpOLEecca Pa3IMBKU CTad Ha Ci100BOM
MHJI3.
4. MaTtemaTnueckoe MOJEIUPOBAHUE U ONTUMU3ALUsA MPOILECCa Pa3IMBKU CTAIM Ha COPTOBOMU
MHJI3.
5. Marematndeckoe MOAETUPOBaHNE U ONTHUMHU3ALIMS Tpoliecca aedochopaliy MeTauia B
KHCJIOPOJIHO-KOHBEPTEPHOH MJIaBKe.
6. Marematnyeckoe MOJAEIMPOBAHWE M ONTHMHU3AIUS TIpollecca MIIaKooOpa3oBaHUSA B
KHCJIOPOJIHOM KOHBEpTEpE.
7. MaremaTnueckoe MOJAEIMPOBAHWE M ONTHUMH3aLUs Ipollecca OKUCIEHMs YIJIepoJa B
KHCJIOPO/IHO-KOHBEPTEPHOH MJIaBKe.
8 Maremartuuyeckoe MOJEIMPOBAHME M ONTHUMM3alMs Tmpouecca aedocopanuu Meraaia B
JlyTOBOM CTaJIETNIABUIIBHOW ITE€YH.
9. Marematndeckoe MOAECTUPOBAaHUE U ONTUMHU3ALUS TIpoliecca Jecyib(ypaluu KUCIOpOIHO-
KOHBEPTEPHOr0 METajlla B CTaJIEpa3IMBOYHOM KOBIIIE TBEPAOH IIJIAKOOOpa3yroIie CMeChIo
(TLIC).
10. MaTemaTudeckoe MOICTMPOBAHUE U ONITHMU3AIINS MpoIiecca Aecyabhypanui MeTajlia Ha
arperaTe «KOBII-TI€YbY.
11. MaTemaTnyeckoe MOAECIMPOBAHUE U ONTUMU3ALKS MTPOIIECCa JIESTUPOBAHUS METalJIa B KOBIIIE
deppomapranuem.



12. MaTemaTudecKkoe MOICTMPOBAaHUE M ONITUMH3AIIUS MPOIIecca BaKyyMHOW 00paboTKH
MeTasuia.



Ipuiio:xkenue 2

11 Ounenouynble cpeacTBa I NPOBECHHUS MPOMEKYTOYHOM aTTeCTAllUN
a) [lnanupyemble pe3y/ibTaThl 00y4eHNsI M OLlEHOYHbIE CPEACTBA VISl POBeIeHH
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTYypHBIi
JJIEMEHT
KOMIETEHIIUU

[Inanupyemslie
pe3yJIbTaThl 00y4YeHUs

O1eHOYHEIE Cpe€acTBa

OIIK-5: Crioco0OeH OIeHUBATh Pe3yNIbTaThl HAYYHO-TEXHUYECKUX pa3pabOTOK, HAYUHBIX
HCCIe0BaHUN M 00OCHOBBIBATh COOCTBEHHBIN BBIOOP, CUCTEMATH3HPYS U 00001ast
JOCTHIKEHHS B OTPACIIM METAITYPTUU M CMEKHBIX 00JIACTSIX

HAYYHO-TEXHHUYECKUX
pa3paboToK 10
COBOKYITHOCTH
METOA0IOTHYECKIX
MIPU3HAKOB JJIS BBIOOPA
ONITUMAITEHBIX PEIICHHUH
o
COBEPIIICHCTBOBAHHIO
CYIIECTBYIOIUX
TEXHOJIOTUIECKHUX
IIPOLIECCOB B

METaJULy pru4eCcKou
OTpACciH U CMEKHBIX
o0acTsIx

OIIK-5.1 [IpoBoauT Hay4uHbIE Ilepeuenv mem 014 nposedenus meKyuieco
WCCIIE0BAHUS IS KOHMPOA U RPOMENHCYMOYHOU ammecmayuu 6
MOJTy4eHUs Oa3bl dopme 3auema c ouenkoii:

JTAHHBIX O CBOMCTBAX 1. Knaccudukarms Mojeneii o Ha3HAYCHHUIO.
MeTaJJIOU3 AU 2. Metozpl pelieHus: ONTUMU3ALUOHHBIX 3a/1a4.
MPOKOTo HazHaueHus |3. CyIIHOCTh METOAA KPYTOT'O BOCXOXKICHUSI.
C MOCJeyIoIIeH 4. CymHOCTh CUMILIEKCHOTO METOA.
o0OpaboTkoii, ananu3om | 5. Kpurepuu ontumuzanuu.
Y UHTepIIpeTanuen 6. [Topsimok mpoBeaeHNsSI MOIETUPOBAHUS
MTOJTYYEHHBIX METaJUTyprHUeCKHUX MPOIIECCOB.
pe3yJIbTaToOB 7. OCHOBHBIE TEPMOJIMHAMUYECKUE
3aKOHOMEPHOCTH, UCIIOJIb3yEeMbI€ TTPU
MOJIETTUPOBAHUH
MIPOIIECCOB BHIIIJIABKU YyT'yHA B JIOMEHHOM MEYH.
8. OCHOBHBIE TEPMOJUHAMUYECKUE
3aKOHOMEPHOCTH, UCIIOJIb3yEeMbIe TTPU
MOJEIIUPOBAHUU
MIPOIIECCOB BBIMIJIABKU CTAIHM B KUCIOPOIHOM
KOHBEpTepe.
9. Kunetnueckne 3aKkOHOMEPHOCTH, UCTIOJIb3yEMbIe
IpU MOJAETUPOBAHUY TIpoIiecca 00e3yTIepOKUBaAHUS
CTaJH.
10. OueHka 10CTOBEPHOCTH CTOXACTHYECKUX
3aBUCUMOCTEN I MOJECIIUPOBAHUS
TEXHOJIOTMYECKUX MPOLECCOB.
OIIK-5.2 OreHuBaeT pe3yabTaThl Ilepeuenv mem uHOUBUOYATLHBIX 3A0AHULL

1. MaremMaTu4eckoe MOJEIUPOBAHKIE U ONTHMH3AIIHS
mporecca OKHCJICHHUST MapraHila B KHUCIOPOIHO-
KOHBEPTEPHOM TJIaBKe.

2. MaremaTu4yecKoe MOJIETMPOBAHUE U OTUMHU3ALIHS
mpolecca OKUCIICHUsT MapraHiia B JJIEKTPOyTOBOM
TICYH.

3. MaremaTu4eckoe MOACIMPOBAHNUE M OTITUMHU3AIIHS
rporiecca pas3iMBKU CcTaiu Ha cissooBoit MHJI3.

4. MaTtemaTuyeckoe MOJICTUPOBAHUE U ONITUMHU3AIUS
mporecca aedochopanuu MeTalia B KHUCIOPOIHO-
KOHBEPTEPHOM TJIaBKe.

5. MaremaTuyeckoe MOJEIMPOBAHUE Y ONTUMHU3ALIUS
mporecca UIakooOpa3oBaHUST B KHUCIOPOJIHOM
KOHBEpTEpE.




CTpyKTypHBII
AJIEMEHT
KOMIETEHINH

[Lnanupyembie
pe3yJIbTaThl O0YYCHHUS

OneHouHble CpeaCTBa

6. MaremaTnueckoe MOACIMPOBAHNE U OTITUMHU3ALIUS
Ipolecca OKHCIEHHsS — YyIiepoja B KHCIOPOJIHO-
KOHBEPTEPHOM IJIaBKe.

7. MatemaTn4ecKkoe MOJEIMPOBAHUE U ONITUMU3ALUS
npouecca nedocdopanuu  MeTalia B JIyTOBOM
CTaJICIIABUIIBHOM TIEYH.

8. MaremaTrueckoe MOICTMPOBAHNE U ONITUMHU3ALIUS
nporiecca J1ecyabpypanun KuciIopoaHo-
KOHBEPTEPHOTO MeTalyla B  CTaJepa3IMBOYHOM
KOBIIIE TBEP 10 nutakoobpasyromieii cmecho (THIC).

OIIK-5.3

CucremMaTusupyer u
0000111aeT OMBIT 151
000CHOBaHUs BBIOOpA
ONTUMAJILHOTO
peIeHHS IPH
pa3zpaboTke
WHHOBAIMOHHBIX
TEXHOJIOTHICCKHIX
MIPOIIECCOB B 00J1aCTH
METAJLTYPTHH U
METaLI000pabOTKH

Ilpumep 3axaHusi Ha pemieHue 3aga4 U3
npodeccnonanbHoOi od1acTu

MaTtemaTuueckoe MOJICIUPOBAHUE u
ONTUMU3AIMS TPOIECcCa OKHUCICHHS MapraHiia B
KHCJIOPOTHO-KOHBEPTEPHOM IIaBKeE.
CmonenupoBaTh 3aBHCHMOCTD OCTaTOYHOT'O
COJIep’KaHusl MapraHiia B MeTaljle Mepej BBIITYCKOM
W3 KOHBEpPTEpA OT pacxojla XHUIKOrO0 4YyryHa u
ocHoBHOcTH mutaka mia ycinoui [TAO «MMK».
OrnpenenuTb ONTUMAJIbHBIE YCIOBHS IS TTOJTYyYEHUS
OCTaTOYHOTO COJICpXKaHUs MapraHila B METallie He

menee 0,08 %.

6) HOpﬂ)IOK MpOBECACHUA HpOMe)KyTO‘lHOﬁ aTTeCTalluM, MOKA3aTEe/JIn U KPUTCPUH
OIICHUBAHUSA:

IIpomexyrouHas arrectauus IO AUCHMIIIMHE «MoJenupoBaHue M ONTUMHU3ALUA
METAJIITyprUYeCKUX MPOIIECCOBY» BKIIOYAET 3alllUTy UHIAMBUIYabHOTO 33/1aHUS U cAady 3a4eTa ¢
OLIEHKOM.

Iokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OUEHKOU:

— Ha OLIEHKY «OTJIHYHO» (5 0ayIoB) — 00y4Jarouuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHUecKoe U TIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HaHUSIMHM, YMEHUSIMH, IPUMEHSET UX B CUTYalUsIX MOBBILIEHHON CII0KHOCTH;

— Ha OLEHKY «Xopoumo» (4 6amia) — oOyJarouuiics 1eMOHCTPUPYET CPEAHUN YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JOIyCKAaIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYTHEHNS IIPU aHATUTHYECKUX OTepalusix, nepeHoce
3HaHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHHIE CUTYaIUH;

— Ha OLEHKY «YIOBJeTBOpHTeIbHO» (3 Oamna) — oOydarommiics IEeMOHCTPUpPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0Ji€¢ KOHTPOJIbHBIX MEpPONPHUATUI
JIOMyCKAIOTCA OLIMOKH, TPOSIBISETCS OTCYTCTBHE OTACNbHBIX 3HAHUM, yYMEHUH, HaBBIKOB,
00y4aroluics HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUSI MPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHMAMHU [IPU UX IEPEHOCE HAa HOBBIE CUTYaLUU;

— Ha OLIEHKY «HeyJI0BJeTBOPUTeIbHO» (2 Oamia) — oOy4aromuiics IeMOHCTPUpPYET
3HaHus He 6oee 20% TeopeTHyeckoro MaTepuarna, 10MyCcKaeT CyIIeCTBEHHbIE OLTMOKH, HE MOXKET
MOKAa3aTh MHTEJVIEKTYaJIbHbIe HABBIKU PELICHMSI IPOCTHIX 33/]aY;

— Ha OLEHKY «HeyI0BJIeTBOPUTeNAbHO» (1 Oamn) — oOywaromuiicss He MOXKET MoKa3aThb
3HAaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUS HMH(OpPMalMM, HE MOXKET I10Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a1a4.



