MHUHHUCTEPCTBO HAYKH H BBICILIET'O OBPA3OBAHHA
POCCHUNCKOH DEJIEPALIMH

(deaepanbHOE rocyaapcTBeHHOE 010 KeTHOE 00pa3oBaTeIbHOE YUPEKIACHHE
BBICILIEI0 0Opa3oBaHHs
«MaruuToropckHii rocy1apcTBeHHbIH TeXHHYCCKHii yuusepeuter um. [ H.

Hocosa»
(T VTBEPKJ/IAIO
Y Llupcmop UMMuM
[o / ) (
[ e A.C. CaBuHOB
wv—‘L

s o , 15.02.2022 1.

PABOYAS ITPOI'PAMMA JIHCHHILTHHBI (MO/LVJIS)

MOJE/THPOBAHHE H OIITHMH3ALIHA META/IZTYPTHYECKHX

ITPOLHECCOB

Hanpasienue noAroroBkH (CneuHaibHoCTh)
22.04.02 Meramnyprus

HanpasiieHHOCTS (Mpoduiab/crieiHaaIn3anms ) nporpaMMel

Meramypnmecxne TEXHOJIOIHH IMPOH3BO/ICTBA YEPHLIX METAJJIOB H CIUIABOB

YpoBeHb Bbicuiero o0pa3oBaHHs - MarucTparypa

Mdopma obyueHus
ouHas

Uncturyt/ pakynsrer  UHCTHTYT MeTainypriau, MalIMHOCTPOSHHA U MaTepHanoodpaboTku

MeTaunyprun ¥ XUMHYCCKHX TEXHOIOIHiH
2
3

Maruuroropck
2022 ron
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JIuer akryaaun3zanuu padodei nporpaMMsl

Pabouas mporpamma nepecMoTpeHa, 00CyxIeHa u ogoopena s peamsanuu B 2023 - 2024
y4eOHOM roly Ha 3aceqaHuu Kadeapbl MeTaurypriud 1 XHMHUUECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne

3aB. kadeapoii A.C. ?apquKo

PaGouast mporpamMma nepecMoTpeHa, 00CyskeHa U 0100peHa i peanuzanuu B 2024 - 2025
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl MeTamryprui i XUMHUYECKUX TEXHOJIOTUN

IIporokom ot 20 1. Ne

3aB. kadenpoit A.C. iapquKo




1 Ilesiu ocBOEHMS AUCHMUILIMHBI (MOIYJIsST)

Lenstmu ocBOeHUS AUCUUIUIMHBI « MoenupoBaHie U ONTUMH3AIMS METaLTyprudecKux
MIPOIIECCOBY SBISIOTCS (DOPMHUPOBAHKE OMPEICTICHHOTO YPOBHS KOMIIETCHIIUN B COOTBETCTBUU C
tpeboBanusimu DPI'OC BO mno HampaBinenuto moarotoBku 22.04.02 «Metammyprusy;
dbopmupoBaHre y o0ydaromuxcsi MPeCTaBICHUNA U HABBIKOB IO pa3pabOTKe MAaTeMAaTUYECKUX
MoJieJiell MeTaJUTyprMYecKuX arperatoB M ONTHMHU3ALMHU TEXHOJOTHYECKUX TPOILIECCOB
MIPOM3BOJICTBA YEPHBIX METAJIIOB.

2 MecTo quCHMIIMHBI (MO/YJIsI) B CTPYKTYpe 00pa30oBaTe/ibHOM POrpaMMbl

I[I/ICI_[I/IHJII/IHa MOI[eJII/IpOBaHI/Ie " onTUMHU3aluAa MCTAJLTYPruiCCKuUX NNpoueccCoB BXOAUT B
00s3aTenpy0 YacTh yueOHOro Im1aHa 00pa30BaTEIbHOM TPOrPaMMBI.

I[HSI HU3Yy4YCHUA JUCHUITIINHBI HGOGXOIII/IMBI 3HAHUA (YMeHI/ISI, BJIaI[eHI/IH),
c(hOpMUPOBAHHBIE B PE3yJIbTaTE U3YUEHUS TUCIUILINH/ IPAKTUK:

Teopus mporeccoB NpoU3BOJCTBA YyT'yHa

Teopus pa3nuBKU U KPUCTAIUIU3ALUH CTAIH

Teopust mporeccoB KOBIIEBOM 00paOOTKH CTaNIN

Teopust mporeccoB BHIIIABKY CTAIN

3Hanus (yMEHHUs], BIAJACHHS), TOTyUYEHHBIC MIPU MU3YyUYEHUU JaHHON IUCIUIUIMHBI OyayT
HGO6XO}II/IMI)I AJI U3YUYCHUSA )II/ICHI/IHJ'II/IH/ IIPaKTHUK:

[ToaroroBka K cjaue U caaya rocyJapCTBEHHOTO IK3aMEHa

[ToaroroBka K mpoieaype 3alluThl ¥ 3a1UTa BBITYCKHON KBATH(PUKAITMOHHOHN pabOThI

[Ipou3BoacTBEHHAs - HAy4YHO-HCCIe0BaTeNbcKas paboTa

[IpousBoacTBEeHHAS - IPEATUIUIOMHAS IPAKTUKA

3 Komnerenuun odyuawmerocsi, opMupyembie B pe3yJabTaTe 0CBOEHHS

AUCHHUILINHBI (MOAYJISA) U IVIAHUPYEMBbIe Pe3yabTAThl 00y4eHH s

B pesynbprare ocBoeHMS IUCHMIUIMHBI (MOAyis) «MopenupoBaHue U ONTUMHU3ALUS
METAJUTypIrHYECKUX  TMPOLIECCOB»  OOyyaromuics  JObKeH — o0najnaTh  CIEAYIOUIMMHU
KOMIETEHIMSIMU:

Kon nanukaTopa WNHaukaTop 1OCTHKEHHUS KOMIIETCHITUN

OIIK-5 CnocoOeH olLeHuBaTh pe3yibTaThl HAyYHO-TEXHUUYECKHUX pa3pabOTOK, Hay4YHBIX
UCCJIETIOBaHUM U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOD, CUCTEMATHU3HUPYSI U 000011ast TOCTHKEHUS
B OTPACJId METAJUTYPTrUHM U CMEKHBIX 00JI1aCTIX

OIIK-5.1 [IpoBoauT HayuyHbIE UCCIEAOBAHUS JUIsI TOJy4eHHs 0a3bl JTaHHBIX O
CBOMCTBAX METAJUIOM3JICNNIA IIMPOKOTO HA3HAYEHHUs C TOCIeayIoIei
00paboTKO, aHATM30M U HHTEPIPETAIIUEH MTOJYICHHBIX PE3YIHTATOR

OIIK-5.2 OnenuBaeT  pe3yJbTaThl  HAyYHO-TEXHUYECKHX  pa3paboOTOK  TIO
COBOKYITHOCTH METOAOJOTHYECKHX MPU3HAKOB JJIsi BHIOOpA ONTUMATbHBIX
pelieHuil MO COBEPIICHCTBOBAHUIO CYIIECTBYIONIUX TEXHOJIOTHMYECKUX
MIPOLIECCOB B METAJUTY PrUYECKOM OTPACIIN U CMEKHBIX 00JIaCTAX

OIIK-5.3 Cucrematuzupyer u 0000m@aeT ombIT [Isi 0OOCHOBaHHS BBIOOpA
ONTUMAJILHOTO pelieHus npu paspaboTke WHHOBAIIMOHHBIX
TEXHOJIOTUYECKHX IPOIIECCOB B 00JIACTH METAJUTYPIHH U METAJUIO00PaOOTKH




4. CTpyKTypa, 00bEM U coaepKkaHne TMCHUILIHHBI (MOLYJI51)
OO0mas Tpy10€MKOCTh JAMCIUIUIMHBI COCTaBisAeT S5 3aueTHhIX enunuil 180 akaa. daco, B TOM

HUCJIIC:

— KOHTaKkTHas padota — 38,1 akaj. 4acos:
— ayauTopHas — 38 akaj. 4acoB;

— BHeayautopHas — 0,1 akazn. yacos;

— caMocTosTenbHast pabora — 141,9 akan. 4acos;
— B hopMe npakTudeckoi moaroropku — 0 akan. vac;

dopma aTTeECTALHH - 3a4YET C OLEHKOMN

AynuTtopHas 3 s
o | xourakTHAs pabora E = ®dopma TeKyero
=
5 B aKaJl. yacax o Bun KOHTPOJIST
Pazznen/ Tema 3 (B axaz. uacax) £ . p Kon
g 3 © | caMOCTOATENBHOM | yCIeBaeMOCTH U
JACIUTUTAHBI b £ © . | xommeTeHIUH
O 25 paboThl IIPOMEKYTOYHOH
n1ab. | mpakT. | £ & aTTecTa
Jlek. 5 3807054
3aH. 3aH. | Q &
1. Paznensl qUCHUIIIAHBL
1.1 Crpykrypa mnpouecca OIIK-5.1,
Uzyuenne o
MoaenupoBanusi. CIIoKHbIE 20 [ YcTHBIi onpoc OIIK-5.2,
CUCTEMBI U MOJICIIH patyp OIIK-5.3
1.2 MonenupoBanue
METaLTyPrHIeCKUX
P Nzyuenue IIposepka
MPOIIECCOB c
JUTEPATYPHI, pe3ynbTaToB
HCIIOJIb30BAaHUEM
TePMOIHHA-MIHECKHX u MOATOTOBKA K MPaKTHYECKOTO OIIK-5.1,
P 20 60,05| mpakTHuecKkum 3aHATHS. OIIK-5.2,
KHHETUYECKHX
. 3aHATUIM U 3amura OIIK-5.3
3aKOHOMEPHOCTEH. .
WHIVBHIYAJIbHOW | WHIAUBHIYAIBHOTO
DKCIepUMEHTAIBHO-
pabote 3aJaHus
CTaTUCTUYECKAE  MOJEIH
TEXHOJIOTHYECKUX
Uzyuenue
1.3 Ucnons3oBanue| 3 Y IIposepka
MozeIeH IS JIHTCPATyPBI, €3yJIbTaTOB OIIK-5.1,
HICCIIEIOBAHMS 6 20 FOAroToBka K HpaKZI/I'{eCKOFO OIK-5.2,
’ IIPaKTUYECKUM p OIIK-5.3
YIpaBJICHUS U 00yUJEeHUS 3aHATHSL.
3aHATHSIM.
Uzyuenue
14 Onrumu3zanus Y IIposepka
METAJTypPru4ecKux JHTEPATYPEL, €3yJIbTaTOB OIK-5.1,
yp 4 20 MOJATOTOBKA K pesy OIIK-5.2,
MPOIIECCOB  HAa  OCHOBE MPaKTUYECKOTO
. IIPaKTUYECKUM OIIK-5.3
MaTeMaTHYeCKUX MoJerel 3aHATHSL.
3aHATHSIM.
Nzyuenue Mposenka
15 TIlpumepsr monenei JINTEPATYPBHI, POBEP OIIK-5.1,
pe3yJIbTaToB
METaJITyprUYecKuX 8 21,85| moaroroBka Kk OIIK-5.2,
MPaKTUIECKOTO
TIPOLIECCOB MPaKTUIECKUM OIIK-5.3
3aHSATHSL.
3aHATHSIM.
HWroro no pazaeny 38 1419
Hroro 3a cemecTp 38 141,9 330
HWroro no aucuuniuxae 38 1419 3a4eT C OL[CHKOH




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanu3any  MPEIyCMOTPEHHBIX BUAOB y4eOHOW pabOTBI B  KadyecTBe
00pa30oBaTeNIbHBIX TEXHOJIOIUH B ITPETO1aBaHUH AUCIUILTUHBI « MOo1eTMpOBaHUE U ONITUMU3ALINS
METaJUTyPIrUYECKUX IPOLECCOBY MCIOIB3YIOTCS TPAAULIUOHHASA U MOLYJIBHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

Jlekuuu MpOBOAATCSA B TPAJUIIMOHHON MH(POPMANMOHHOW (opMme U B (opMe JEeKIHid-
BU3YyaJIN3aLUH C UCIIOJb30BAaHUEM IIPE3CHTALUH B BUJIE BUIACOMATEPUAIIOB.

Ha npakTtnyeckux 3aHATHSIX C MCHOJB30BAHUEM IIEPCOHAIBHBIX KOMIIBIOTEPOB
BBIIIOJIHAKOTCA MHAMBUAYAJIbHBIE 3aJaHUd II0 M3y4aeMOMYy pasjaeny aucuuiuivesl. [Ipu
NPOBEJCHUH 3aHATHI MCIONb3YEeTCd METOJ KOHTEKCTHOrO OOyuYeHUs, KOTOPbIH IO3BOJISET
YCBOUTb MaTEPHAIl IIyTEM BBISABICHUS CBA3CH MEKy KOHKPETHBIM 3HAHUEM U €I0 IPUMEHEHUEM.
Pe3ynbrarel BBINOJHEHHBIX 3aJaHAA  3AIIMAIIAIOTCS W IOABEPraroTCs  KOJJIEKTUBHOMY
00CY/ICHUIO C BBISIBJICHUEM U aHAJIU30M MPOOIEMHBIX CUTYALHH.

6 YueOHO-MeTOIUYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4arOIINXCst
IIpencraBneno B npuioxxenuu 1.

7 OueHOYHBbIE CPeACTBA AJs IPOBeAeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbI B IPHIOKESHUN 2.

8 YueOHo-MeTOIMYecKOe H HH(POPMALIMOHHOE 00ecneyeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHasl IUTEpPaTypa:

1. Kyuepsies, b. B. MonenupoBanue npoieccoB 1 00beKTOB B METAJUIYPruu : yueOHOe
nocobue / b. B. Kyuepsies, B. b. Kpaxr, O. I'. Manyxun. — Mocksa : MUCHUC, [6.1.]. — Yacts 1
: MopenupoBanue M onTuMmu3anus TexHonormdeckux cucreM — 2004. — 62 c. — Teker :

anekTpouHsld /[ Jlamb  ©  2;meKkTpoHHO-OmOmmoreuynas — cucrema. —  URL:
https://e.lanbook.com/book/116999

0) lonoJiHUTEIbHASA JIUTEPATypa:

1. Kyuepse, b. B. MoaenupoBanue mnporeccoB U OOBEKTOB B METaJUIypruu.
MogenupoBaHie W ONTUMH3ALMUS MPOIECCOB JMCTOBOM MPOKATKH : yueOHoe mocobue / b. B.
Kyuepsies, B. b. Kpaxr, II. }0. CokonoB. — Mocksa : MUCHUC, 2009. — 63 ¢. — Tekcr :
anexktponueid /[ JlaHp ) AJIEKTPOHHO-OMOMmoTeynas  cucrema. —  URL:
https://e.lanbook.com/book/116998

2. borateipeBa, E. B. nxeHepHbIe pacueTsl B MeTaILTypruu : yuedHnoe nocodue / E. B.
Borartei-peBa. — Mocksa : MUCHUC, 2015. — 203 ¢. — ISBN 978-5-87623-867-2. — Tekcr :
anexktponueid /[ JlaHp ) AJIEKTPOHHO-OMOMmoreynas  cucrema. —  URL:
https://e.lanbook.com/book/116602

3. CammxoB, 3. I. ACY TexHOJOTHUYECKUMH TIPOIECCAMH  METAJLTypTHUH:
MHTEIIJIEKTYaJIbHbIE CUCTEMBI YIIPABJIEHUS TOPHO-METAJUTYPrUYECKUMU IpolLieccaMu | yueOHO-
Meroanudeckoe nocobue / 3. I'. Canuxos, U. T. Kumses, K. 3. Canuxos. — Mocksa : MUCHUC,
2011. — 165 c. — Tekcr : anekTpoHHbI# // JIaHb : 31eKTpoHHO-0nOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/116690

4. 3anpuMan, 3. C. MareMaTtndyeckoe MOJIETMPOBAaHUE TEIIOBBIX MPOLIECCOB B OTIUBKAX
u pop-max : yuebHoe mocodue / D. C. 3anbiman, B. B. lllemskun. — Mocksa : MUCHUC, 2001, —
84 c. — Teker : snektponHbiit // Jlanp @ snekTpoHHO-OMONMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/116972

B) Meroanyeckue yKazaHus:
1. CronsipoB A.M., bynanoB b.A. MaTtemarnueckoe MOAETUPOBAHUE NBYX(PaKTOPHOU
3aBHCUMOCTH JJIMHBI JIYHKH JKUJIKOTO METajljia B ClIsI00BOM HEMPEPHIBHOIUTOM 3ar0TOBKE:


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

Metoanyeckue yka3aHus K J1a00paTopHOH paboTe 1o nuciuIuinae « MoenupoBaHue MPoLeccoB
1 00BEKTOB B METAJLTY prum» i cTyAeHTOB crieruanbHocT 150101 — Maraurtoropek: 'OY BITO
«MI'TY», 2012. -8 c.

2. CemuBanoB B.H., CromsapoB A.M. OmpeneneHue TEXHOJIOTHYECKUX TapaMeTPOB
pa3nuBkH cTanu Ha cisiooBoit MHJI3 — Maruutoropek: 'OY BITO «MI'TY», 2010. — 20 c.

3. CemuBanoB B.H., CromsapoB A.M. OmpeneneHue TEXHOJIOTHYECKUX TapaMeTPOB
pa3nuBkH ctanu Ha coproBoid MHJI3 — Marauroropck: I'OY BITO «MI'TVY», 2010. — 22 c.

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypcebli:

IIporpammHoe obecneyenmne

HaumenoBanue o
o Ne orosopa Cpoxk neiicTBus IULEH3UU
MS Office 2007 |y 135 117.09.2007 GeccpodHo
Professional
7Zip cB000THO pacnpocTpansemoe [10 OECCPOYHO
FAR Manager ¢B0001HO pacnpocTpansgemoe 11O 0eCcCpOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchplIKa
DnekTpoHHas 0a3a mepuoauyueckux maanuii East View
Information Services, OO0 «MBUC»
Hanmonansnas MH(pOpPMAIIMOHHO-aHATUTUYECKAS URL:
cucteMa — Poccuiickuii MHJIEKC HAyYHOT'O LIUTUPOBAHMS i
(PHHII)

[Touckosas cucrema Akanemust Google (Google Scholar)|URL.: https://scholar.google.ru/

https://dlib.eastview.com/

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

WNudopmanmonnas cucrema - EnuHoe OKHO J0OCTyma K
MH(DOPMAIIMOHHBIM pecypcaM
9 MaTtepHaJIbHO-TEXHHYECKOE 00ecneyeHne TUCIMTILITHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO'TCXHI/I‘{CCKOG obecneueHue JUCHUITIIIMHBI BKIIFOYACT:


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

1. YueOnas ayauropust Ui POBEICHUS 3aHITHI JICKIIHOHHOTO TUTIA OCHAIIICHA!

- TEXHUYECKHUMH CpEACTBAMH OOYUYEHHS, CIIy>KallUMHU IJIs TpeICcTaBiIeHUs Y4eOHOMN
uHpopManuu OOJBIION ayAUTOPUH: MYJITUMEIUHHBIMH CpEICTBA XpaHEHHS, Mepefayd U
MpeICTaBICHHs yueOHON nHpOpMaInH;

- CHIeIMAIM3UPOBAHHON MEOEITbIO.

2. YueOHast ay TuTOpUS U1l IPOBEACHUS TPAKTUUECKHUX 3aHITHIA:

- KOMITbIOTEepHasi TexHuKa ¢ naketom MS Office, ¢ moakmouenuem k cetu « HTEpHET» N
C IOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA;

- CHIEMAJIN3UPOBAaHHON MeOebIO.

3. YueOHasi ayiuTopus AJi TPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTAIIUH, TEKYLIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTAllMU OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ noakmouenuem k cetu « THTEpHET»
¥ C JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CpEly YHUBEPCUTETA,

- CHIeIHAIM3UPOBAHHON MeOeIIbIO.

4. TToMemieHNEe AJII CAMOCTOSTEIILHOU padOThI OCHAIIECHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ nmoakmouenuem k cetu « MTHTEpHET»
¥ C JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEeNbHYIO CpEly YHUBEPCUTETA,

- CHeIMAIM3UPOBAHHON MeOeIIbIO.

5. Tlomemenne st XpaHeHHs H TPOPHIAKTHUECKOTO OOCIYKUBAaHUS y4eOHOTO
000pyI0BaHUs OCHAIIICHO:

- CIIELMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMU JJIsl XpaHEHHUs y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTA y4eOHOro 000py10BaHUS;

- kadamu i XpaHeHust yueOHO-METOMYECKON TOKYMEHTAIUU U MaTepUaJIOB.



IIpunoxenne 1
6 Y4eOHO-MeTOAHUECKOE 0O0ecTIedeHHe CAMOCTOATEILHOM padoThl 00yYaIOIINXCs

[To nucummuinae «MoaenupoBaHue U ONTUMHU3ALNS METALTYPrUYeCKUX IPOLECCOBY»
IpeayCMOTPEHA ayAUTOpHAs U BHEAYUTOPHAs CAMOCTOSITeNIbHAs paboTa 00y4aromuxcs.

AyauTopHas caMOCTOsITeNIbHAs paboTa CTyACHTOB IPEANOIaraeT BbIIOJIHEHHE
TPYIIOBBIX WM UHAUBUIYAIbHBIX 33JJaHUN 110 U3y4aeMOMY Pa3aeily JUCHUTLIINHBI

BueayautopHas camoctosiTesibHas paboTa 00y4aromxcsi OCyIIECTBISETCS B BUE
U3y4YeHHs] TUTEPATyPhI [0 COOTBETCTBYIOMIEMY pa3ely AUCHUILUIUHBI C TPOPabOTKOM
Marepuaa, BHITOJIHEHUN UHANBUAYAJIBHOIO 3a/IaHHsI Ha 3aJJaHHYI0 TEMATHUKY .

Ilepeyenns Tem /1151 MPOBeIEHUS YCTHOTO ONPOCa:

1. [Topsaok npoBeIeHUs MOJETUPOBAHNS METAILTYPTrUYECKUX IPOLIECCOB.

2. OcHOBHBIE TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTH, UCTIOIb3yeMbIe TIPU
MOJICIUPOBAHUU

MIPOLIECCOB BBHIIIABKU YyT'YHA B JOMEHHOM MEYH.

3. OCHOBHbIE TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH, UCIIOJIb3yEMBIE TTPU

MOJIETTUPOBAHUU
MIPOIIECCOB BBIIJIABKU CTAJIM B KUCJIOPOJAHOM KOHBEpPTEPE.

4. Kunetnueckre 3aKOHOMEPHOCTH, UCIIOJIB3yEMbIE IPU MOJICTUPOBAHUH TIpoIecca
00€3yTIepoKUBAHUS CTAJIH.

5. OneHka J0CTOBEPHOCTH CTOXACTHUECKHUX 3aBUCUMOCTEH ISl MOACTUPOBAHUS
TEXHOJIOTHUECKUX MPOIIECCOB.

6. B ueM 0cOOEHHOCTb CTaTUYECKUX MOIEIIEi?

7. Kakue 0COOEHHOCTH UMEIOT JMHAMUYECKHUE MOJCTHU?

8. B yem cymHOCTb COIEp)KaTeIbHOIO MOJXOAAa MPH MOCTPOCHUU MAaTeMaTH4YeCcKOM
Moienu?

9. KakoBa CyIIHOCTh CTATUUECKUX MOJIEJIEH B METAJLUTYPIUM?

10. KakoBbI 0COOEHHOCTH JTUHAMUYECKOTO MOJICTUPOBAHUS B METAILTYprun?

11. B yeM 0coOeHHOCTB MOJIeNICH ¢ pacTpe/IeICHHBIMY MMapaMeTpaMu?

12. MeToipl ONTUMHU3ALUHA METAJLTYPTrHUYECKUX MPOIECCOB.

13. 3agaun oNTUMHU3AIMHA METALTYPrHUECKHUX MPOIIECCOB.

IIpumepHbIii NepevyeHb TeM HHAUBUAYAJIbHBIX 3aJaHUI

1. Marematrueckoe MOJIETUPOBAHUE M ONTUMM3AIMS MPOIIECCa OKUCICHUSI Maprasiia B
KHCIIOPOJHO-KOHBEPTEPHOM IJIaBKE.

2. MaremaTtndeckoe MOJIETUPOBAHUE M ONTUMH3ALUS MPOIECCa OKUCICHUSI MapraHiia B
3JIEKTPOLYTOBOM MEYH.

3. MaremaTudeckoe MOJACIUPOBAHWE M ONTHUMH3ALUS TPOLecca PA3NMBKU CTAIM Ha
cisiooBoit MHJI3.

4. MareMaTuyecKkoe MOJICTUPOBAHUE W ONTHUMHU3AIUS TMPOIECcCa Pa3JIMBKU CTalld Ha
coptoBoit MHJI3.

5. Marematnyeckoe MOACITMPOBAHNE U ONITUMU3ALINS TIpoliecca nedocdopaluu MeTamia
B KMCJIOPOJIHO-KOHBEPTEPHOM IJIaBKE.

6. MaremaTnueckoe MOJETMPOBAHUE W ONTHUMHU3AIMUS TpoIlecca MUIAKoOOpa3oBaHUs B
KHCIIOPOJHOM KOHBEPTEPE.

7. MaremaTudeckoe MOJECTUPOBAHUE W ONTUMHU3AIMUS MPOIECCa OKUCIECHUS yIiiepoaa B
KHCIIOPOJHO-KOHBEPTEPHOU IJIaBKE.

8 MareMaTu4yecKkoe MOJICITHPOBAHIE U ONITUMU3AIUS TIporiecca Aedochopannuu MeTaia B
JlyTOBOM CTaJIeIUIaBUJIBHOW I1EYH.

9. MaremaTtuueckoe MOACIMPOBAHNE U ONTUMU3AIIHS Tpoliecca Aecyib(ypanuu
KHUCTIOPOIHO-KOHBEPTEPHOTO METaJlIa B CTATIEPa3TMBOUYHOM KOBIIIE TBEPIOH MITaK00Opasyromeit
cmecnio (TIIC).

10. MaTemaTruyeckoe MOICTIMPOBAHUE M ONITUMH3ALINS MpoIlecca AeCcyabdyparuu
MeTajula Ha arperare «KOBILI-TICUb).



11. MaremaTu4yeckoe MOJICTUPOBAHUE M ONITUMH3AIUS TIPOIecca JISTHPOBAHMS METaJlIa
B KOBIIIE (peppomMapraHiieM.

12. MareMaTu4eckoe MOICTUPOBAHUE M ONTHUMH3AIHS MpoIlecca BAKyyMHOM 00paboTKu
MeTajua.



IIpunoxenne 2

7 OuneHo4YHbIe CPeACTBA IJIsl POBEAeHHUA IPOMEKYTOYHOM aTTeCTAlluH
a) [lnanupyemble pe3yibTaThl 00y4eHHs M OLlCHOYHbIE CPEACTBA IS IPOBEIeHHS
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Imanupyemsie
pe3yabTaThl 00yUeHUS

O1ieHOUHBIE CpeaICTBA

OIIK-5: Cnoco0OeH OleHUBATh Pe3yIbTaThl HAYYHO-TEXHUYECKUX pa3pabOTOK, HAyUHBIX
HCCIIeI0BaHUM 1 000CHOBBIBATh COOCTBEHHBIN BBHIOOD, CUCTEMATU3UPYS U 0000111ast
JOCTIIKEHHSI B OTPACIU METAJTYPTUU M CMEXHBIX 00JIaCTsIX

HAay4YHO-TEXHUYECKUX
pa3paboToK 10
COBOKYITHOCTH
METO0JIOTUYECKUX
MIPU3HAKOB JJI BBIOOpA
ONTUMAJIbHBIX PEIICHUM
o
COBEPIIIEHCTBOBAHUIO
CYIIECTBYIOIINX
TEXHOJIOTHYECKUX
MPOIECCOB B

METAJUTy Pru4ecKou
OTPACIIM U CMEXKHBIX
obacTsax

OIIK-5.1 [IpoBoauT HayuHbIE Ilepeuenv mem 0141 nposedeHUs MmeKyuLezo
WCCIICTIOBAHMS JIJIS KOHmMpona u
MOJTy4eHus: 6a3bl HPOMENHCYmOUHOU ammecmayuu 6 hopme
JAHHBIX O CBOMCTBAX IK3amMeHa
MeTaJIOU3 AU 1. Knaccudukanus Mmozenei o Ha3HAYECHHUIO.
IIUPOKOTO Ha3HAUeHUs |2. MeTobl pemeHus ONTUMU3AIMOHHBIX 3a/1a4.
C MocieyIone 3. CymHOCTh MeTOAa KPyTOr'0 BOCXOXK/ICHUSI.
obpaboTkoii, anamm3om |4. CymHOCTh CUMILJICKCHOTO METO/IA.
U UHTepIIpeTanuen 5. Kputepuu ontumuzanuu.
MOJTy9E€HHBIX 6. [Topsiok mpoBeACHUS MOACTUPOBAHUS
pe3ybTaToB METaJLTypruuecKUX MpOIECCOB.
7. OCHOBHbBIE TEPMOJIUHAMUYECKUE
3aKOHOMEPHOCTH, UCIIOJIb3YEMBbIE IPU
MOJICITUPOBAHUU
IPOLIECCOB BBIIUIABKU YyT'yHa B JOMEHHOMN MEYH.
8. OCHOBHbIE TEPMOJIUHAMUYECKUE
3aKOHOMEPHOCTH, UCTIOJIb3yEeMbIC TTPU
MOJICTTUPOBAHUU
MPOIIECCOB BBHIIABKU CTAH B KUCIOPOIHOM
KOHBEpTEpE.
9. KunetTndeckue 3aKOHOMEPHOCTH, UCIIOIb3yEMBbIE
MIPY MOJAEIMPOBAHUY TIPOIEcca 00e3yraepoKUBaAHUS
CTaJIH.
10. OueHka 10CTOBEPHOCTH CTOXaCTHUYECKUX
3aBUCUMOCTEN JJIs1 MOJETUPOBAHUS
TEXHOJIOTMUECKHUX MPOIIECCOB.
OIIK-5.2 OreHuBaeT pe3yabTaThl Ilepeuens mem unOuUOYAIbHBIX 3A0AHUIL

1. MaTemaTudeckoe MOJCINPOBAHUE M ONITUMH3ALINS
npolecca OKHCIEHUS MapraHia B KHCIOpPOJHO-
KOHBEpPTEPHOM IIaBKE.

2. Marematnyeckoe MOIETMPOBAHUE U ONTUMHU3ALUS
npolecca OKHCICHHMS MapraHiia B 3JIEKTPOAYyTOBOH
HEYH.

3. MaTtematnueckoe MOJICIMPOBAHUE M ONITUMH3ALIHS
mporiecca pa3TuBKY CTaiu Ha cisiooBoit MHJI3.

4. MaremaTu4yeckoe MOJIEIMPOBAHUE U ONTUMHU3ALUS
nporecca nedochopani MeTauia B KUCIOPOIHO-
KOHBEpPTEPHOM IIaBKE.

5. MaremaTndeckoe MOJAEIMPOBAHUE U ONITUMU3ALUS
npolecca INUIAaKOOOpa3oBaHHUS B KUCIOPOJHOM
KOHBEpTepe.

6. MaTematnueckoe MOJICJIMPOBAHUE M ONITUMH3ALIHS
IpoLecca OKUCIEHHMSI  yIiepoAa B KHUCIOPOAHO-
KOHBEPTEPHOM IJIABKE.




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemslie
pe3yabTaThl 00yUYeHHS

OneHouHble cpencTBa

7. MaTemaTn4eckoe MOJAEIMPOBAHNE U ONITUMU3ALUS
nporiecca nedocdopanuu  MeTamia B IyTOBOM
CTaJICTUIABUIIBHON IT€YH.

8. MaremaTnuecKkoe MOAEINPOBAHNUE U ONITUMU3ALINSA
nporecca necyibdypanun KHUCJIOPOJIHO-
KOHBEPTEPHOTO Me€Tajlla B  CTaJepa3IMBOYHOM
KOBIIIE€ TBEPI0H nuakooobpasyromieit cmecero (THIC).

OIIK-5.3

CucremaTtusupyer u
0000111aeT ONBIT I
000CHOBaHUS BBIOOpA
ONTUMAIILHOTO
peleHus pu
pa3paboTke
WHHOBAIIMOHHBIX
TEXHOJIOTHUECKUX
MPOIECCOB B 00J1aCTH
METAJUTyPIHH U
METaI000paboTKN

IIpumep 3agaHus Ha pelieHue 3a4a4 U3
npogeccuoHaIbLHOI 001acTH
Marematnueckoe MOZICJIIMPOBAHUE u
ONTUMM3AlMs Ipoliecca OKHCICHHMS MapraHua B
KHCJIOPOIHO-KOHBEPTEPHOI IIJIaBKE.
CMonenupoBathb 3aBUCUMOCTh OCTaTO4YHOTO
COJIep’KaHusl MapraHia B METaJlIe MEpe] BBITYCKOM
U3 KOHBEpTepa OT pacxoja >KUAKOrOo 4YyryHa H
ocHOBHOCTH muiaka ans yciaosuil ITAO «MMKy.
Onpenenuts ONTUMaNbHbIE YCIOBUS AJIS NOIYUYEHUS
OCTAaTOYHOI'0 COJEpP)KaHUS MapraHia B METaJlIe He
menee 0,08 %.




0) [lopsiAoK NpoBeIeHNsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3ATeJIH U KPUTEPUH
OlLleHMBAHUS:

[IpomexxyTouHas aTTecTanus Mo AUCIUILITHHE « MOAeTUPOBaHNUE ¥ OIITUMHU3AIUS
METAJLTYPTHYECKUX MPOIIECCOBY» BKIIOYACT 3aMUTY WHANBUIYAIBHOTO 3aJaHUS U CIa9y
JK3aMeHa.

Ilokazamenu u Kpumepuu OyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJIMYHO» (5 0aIoB) — 00y4aroUIHiics 1EMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOe 3HAHNE
y4eOHOro MaTepuasa, CBOOOIHO BBIMOIHAET MPAKTHUECKUE 3aJaHusl, CBOOOIHO ONEPUPYET
3HAHHUSIMH, YMCHHUSIMH, TIPAMCHSICT UX B CHTYAIMsIX MOBBIICHHON CIIOKHOCTH;

— Ha OLIEHKY «Xopoio» (4 6anna) — o0yJarouuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITCTECHITUI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOITY CKarOTCS
HE3HAYUTENbHbIC OMUOKY, HETOYHOCTH, 3aTPyAHCHUS MIPH aHATUTHYECKUX OTEPAIHsX,
MIEPEeHOCE 3HAHUIM M YMCHHI Ha HOBBIC, HECTAHAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «y/0BJIEeTBOPUTEILHO» (3 Oanna) — o0ydaronuiicss IeMOHCTPUPYET
MIOPOTOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0J1¢ KOHTPOJBHBIX MEPOIIPHUATHIMA
JOTTYCKAIOTCS OIUOKHU, TIPOSIBISETCS] OTCYTCTBUE OTJENbHBIX 3HAHHM, YMEHUIA, HABBIKOB,
00yJarOIIUICS UCTIBITHIBACT 3HAYNUTEIIBHBIC 3aTPYAHCHUS ITPH ONICPUPOBAHUH 3HAHUSMH U
YMEHHSIMHU MPHU UX NIEPEHOCE Ha HOBBIC CUTYAIIUU;

— Ha OIICHKY «HEeY/0BJIETBOPUTEJILHOY (2 0ayuia) — 00y4JaronIuiicss JIeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTUYecKoro MaTepHuaa, 10myCcKaeT CyleCTBeHHbIC OIUOKHY, He
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI POCTHIX 33]1aY,

— Ha OIIEHKY «HEeY/I0BJIeTBOPHUTEJbHO» (1 6amt) — oOyJaromuiics He MOXKET MOKa3aTh
3HAHHS Ha YPOBHE BOCIIPOU3BEICHUS U O0BICHEHUS HHPOPMAITHH, HE MOXKET ITOKa3aTh
WHTEIJICKTYalbHbIC HABBIKW PEIICHUS MPOCTHIX 3a/1a4.



