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Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouvast mporpamMma paccMoTpeHa u 0100peHa Ha 3aceqanun kadeapbl Metautypruu u
XMMHYECKUX TEXHOJIOTHI

09.01.2024, npoTokoi Ne 4 . /
3aB. kaheapoi ALLLA A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM

20.02.2024 r. npotokoia Ne 4 o g
I[Ipencenarens ///f’/ “““"“A.C. CaBuHOB
/ /

Pabouas mporpamma cocraBieHa: <
npodeccop kabeapst MuXT, 1-p TexH. HayK

b

.

v 3

A.M. CronsipoB

Peuensenr:

noueHT kadeapsl JIITuM, kana. TexH. HaAyK O.C. MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl MeTauryprud i XMMHUYECKUX TEXHOJIOTHI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOCHUSI TUCHUIUIMHBI «MOAEIMPOBAHUE U ONTUMHU3ALUS METAJUTYPrUYeCKUX
MIPOIIECCOBY SIBISIOTCS (POPMHUPOBAHUE OMPEACICHHOTO YPOBHS KOMIIETCHIIUN B COOTBETCTBHH C
tpeboBanusiMu  PI'OC BO mno wHampaBiaenuto mnoarotoBku 22.04.02 «Mertamtyprusy,
dbopMupoBaHUEe Y 00YJArOIIMXCS MPEACTABICHUI W HABBIKOB 1O pa3paboTKe MaTeMaTHYEeCKHX
MoJieJel METaJUTyprHYecKUX arperaroB M ONTUMU3AIMHU TEXHOJIOTUYECKUX IPOIECCOB
MIPOM3BO/ICTBA YEPHBIX METAJLIOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucuuninuzaa MojenupoBaHie U ONTUMHU3ALUS METAJIIYPTUYECKUX IIPOLIECCOB BXO/UT B
00s13aTeJIbHYIO 4aCTh Y4€OHOTO IJ1aHa 00pa30BaTEIbHOM POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

Teopus mpoueccoB Nponu3BOACTBA YyI'yHa

Teopust pa3nuBKU U KpUCTAIUIU3ALMH CTAIN

Teopus mporeccoB KOBIIEBOH 00paOOTKH CTaIN

Teopus mpoLeccoB BBIIIABKY CTaJIN

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBATH()PUKAIMOHHOW pabOTHI

[Ipou3BoacTBEHHAs - HAyUHO-UCCIIEI0BaTeIbCKast paboTa

IIponsBoacTBeHHAas - IPEAIUIIIIOMHAs IPAKTUKA

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate ocBOeHMs IUCHUILIUHBI (MOAyist) «MojenupoBaHHe M ONTUMU3ALMS
METAJUIypPIrMYECKUX  IPOLIECCOB»  OOydaroluiics  JOKeH — 00jazaTh  CIEIyHOLUMHU
KOMIETEHIVMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-5 CnocobeH oneHUBaTh pe3yJabTaThl HAyYHO-TEXHMUYECKHUX pa3pabOTOK, HAYYHBIX
UCCIIEIOBaHUI U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOpP, CUCTEMATH3UPYsI U 0000111ast JOCTHKEHUS
B OTPACJId METAJUTYPTHH U CMEKHBIX 00J1aCTsX

OIIK-5.1 [IpoBomuT HayuyHbIE HWCCIAEAOBAHUS MJis TOMyYeHUsS Oa3bl JAaHHBIX O
CBOMCTBAaX METAJUIOM3/IEIUN LIMPOKOTO Ha3HAYeHUs C MOCIenyrouen
00pabOTKOH, aHAITM30M U HHTEPIPETALIMEN NOTYIESHHBIX PE3YIILTATOB

OIIK-5.2 OneHuBaeT  pe3yiabTaThl  HAYYHO-TEXHUYECKHX  pa3pabOTOK 1O
COBOKYITHOCTH METOJOJIOTHYECKUX MPU3HAKOB JUISI BHIOOpA OMTUMATIBHBIX
peleHuit 10 COBEPIICHCTBOBAHHWIO CYIIECTBYIOIIMX TEXHOJIOTHYECKUX
MIPOLIECCOB B METAJUTYPTUYECKOM OTPACIU U CMEKHBIX 00JIaCTIX

OIIK-5.3 Cucrematusupyer ©u 0000maer ombeIT [y 00OCHOBaHUS BBIOOpa
OIITUMAJIBHOT O peHIeHI/ISI HpI/I paspa60TI<e NHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX MIPOLIECCOB B obmactu METaILTypTUn u
METaI000PabOTKN




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:

— ayIUTOpHAs — 76 aKaJ. 4acoB;

— BHeaynutopHas — 0,1 aka. yacos;
— caMmocrosTenbHas pabora — 139,9 akan. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHas % o
KOHTaKTHasI =
Z dopMa TEKYILETO
o pabora E g B
Pa3pen/ Tema S (B aKaj. gacax) £z e KOHTPOIIA Kon
g A & ©|caMocTOATENbHON| YCIIEBaeMOCTH M
JIACIMTUTHHBI 5 £ ., |xommereHumn
@) g £ padoThI TIPOMEKYTOYHOM
nal. [mpaxT. | $ & ATTeCTallNH
Jlek. s < 11
3aH. | 3aH. |[Q &
1. Paznensl qUCHUIUTHHEL
11 CrtpykTypa npoiiecca OIIK-5.1,
Wzyuenue o
MojienupoBaHusi. CI0KHBIE CHCTEMBI 20 HTeDATVODL YcrHBI onpoc OIIK-5.2,
Y MOJIEIIH patyp OIIK-5.3
1.2 MopnenupoBanue
P Wzyuenue IIposepka
METALTYPTUUECKHX ~ IPOLECCOB  C
JIUTEPATYPEI, pe3yJIbTaTOB
UCIIOJIb30BaHUEM
TePMOJIHHA-MIHECKIX u MOATrOTOBKA K MPaKTUYECKOTO OIIK-5.1,
P N 40 |58,05| npakTHuecKHM 3aHATHUSA. OIIK-5.2,
KUHETUYECKUX  3aKOHOMEPHOCTEH.
3aHATHAM U 3amura OIIK-5.3
DKCIepUMEHTaIbHO-CTATHCTHIECKIE N
WHIUBUAYaJIbHON | HHIUBHIYAIBHOTO
MOJIEITN TEXHOJIOTHYECKHX
pabote 3aJaHus
MPOLIECCOB
Nzyuenue
. IIposepka
1.3 Hcnosnp3oBaHue Mojeneil amst 3 TUTEPaTypPHI, POBCp OIIK-5.1,
pe3yJIbTaToOB
HCCIIEJOBAHNUS, YIpaBICHUS u 6 20 MOJATOTOBKA K OI1K-5.2,
MPaKTUIECKOTO
oOyueHus MPAKTHIECKAM OIIK-5.3
3aHITHSL.
3aHATHSIM.
Nzyuenue
IIposepka
14 OnTumMuzanus JUTEPATYpBHI, POBCP OIIK-5.1,
pe3ynabpTaToB
METATypTUYECKUX TPOILIECCOB Ha 4 20 MOATOTOBKA K OI1K-5.2,
. MPaKTUIECKOTO
OCHOBE MaTeMaTHYECKHX MoJeel MPAKTHIECKUM OIIK-5.3
3aHSITHSL.
3aHATHSIM.
Nzyuenue
IIpoBepka
15 ITpumepsl MoJenen JIATCPATYPEL, CSpJ'IbTr.'::.TOB OIK-5.1,
M.emnn mt?ecm/ll:(n OLIECCOB 26 |21,85|  moarotosKa HpaK”}[II/I‘IeCKOFO OIIK-52,
MY p MPAKTUIECKUM p OIIK-5.3
3aHATHSL.
3aHATHSIM.
Hroro no pazneny 76 [139,9
Hroro 3a cemectp 76 11399 320
Hroro no nuciuianHe 76 1139,9 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst  peanuzanuu  MPEAyCMOTPEHHBIX  BUIOB y4eOHOM pabOTBI B KayecTBE
00pa3oBaTeNbHBIX TEXHOJOTUH B MPENOJABAaHUMU JUCHMUIUIMHBI  «MoJenupoBaHue U
ONTUMM3ALMS  METAUIyPrUYECKUX  MPOLECCOB»  HCMHOJB3YIOTCS  TpaAWI[MOHHAs U
MOJYJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Jlekumu TPOBOAATCA B TPaaUIIMOHHOW uWHGOpManuoHHOW QopmMe U B dopme
JIEKUMI-BU3Yyalu3aluid C UCIOJIb30BAHUEM IIPE3CHTALIMI B BUJE BUICOMATEPUATIOB.

Ha npaktuueckux 3aHSATUSIX C MCIOJIB30BAHUEM TEPCOHAIBHBIX KOMIIBIOTEPOB
BBITIOJIHAKOTCS WHIUBUAYAJIbHBIE 3aJaHus [0 HM3y4aeMOMY pasfeny JaucuuiuinHel. [lpu
MIPOBEJICHUM 3aHSITHH HCIOJIB3YETCSI METOJ KOHTEKCTHOTO OOy4YeHHs, KOTOPBIH IO3BOJISET
YCBOUTH MaTepUall MyTEeM BBISIBIICHUS CBSI3€M MEXKTY KOHKPETHBIM 3HAHUEM U €0 IPUMEHEHUEM.
Pe3ynbTaThl BBINIOJHEHHBIX 3aJaHUM  3allUMIIAIOTCS W [OJBEPralTcs KOJUIEKTUBHOMY
00CYXICHUIO C BBISIBJICHUEM U aHAIN30M IIPOOJIEMHBIX CUTYaIHH.

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Kyuepsie, b. B. MoaenupoBanue npoueccoB U 00bEKTOB B METAJUTYPTHH : ydeOHOe
nocobue / b. B. Kyuepses, B. b. Kpaxt, O. I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — YacTb
1 : MogaenmupoBaHue W ONTUMU3AIUsS TexHojorudeckux cucreM — 2004, — 62 ¢. — Teker :

anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmuoreynas  cuctema. —  URL:
https://e.lanbook.com/book/116999

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Kyuepse, b. B. MoaenupoBanue mnpoueccoB M OOBEKTOB B METAJUIYPIHH.
MozenupoBaHie ¥ ONTUMH3AIIMS MPOIIECCOB JIUCTOBOM MpoKaTku @ ydyeOHoe nocooue / b. B.
Kyuepses, B. b. Kpaxr, II. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c. — Texkcr :
anekTpoHHbi /[ JlaHb . JNEeKTPOHHO-OmOymoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/116998

2. boratbipeBa, E. B. IHxkeHepHbIe pacueTsl B METAUTypruu : ydeoHoe nmocooue / E. B.
boratsi-peBa. — MockBa : MUCHC, 2015. — 203 c. — ISBN 978-5-87623-867-2. — Texkcr :
anekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OmOymoteuHas  cucrema. —  URL:
https://e.lanbook.com/book/116602

3. CamuxoB, 3. I. ACY TexHOJOIMYECKUMH TpOIECCaMH  METaJUIyprHH:
UHTEJUICKTYaJbHBIE  CHCTEMBl  YIPAaBJICHHS TOPHO-METALTYPTHYECKAMHU  TPOIIECCAMHU
yuebHO-MeToquueckoe mocodue / 3. I'. Camuxor, U. T. Kumses, K. 3. CanuxoB. — Mocksa :
MUCHUC, 2011. — 165 c. — Tekct : anekrponHsiid // JlaHb : 3J€KTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/116690

4. 3anpiman, J. C. MaTemMaTH4YeCKOEe MOJICTUPOBAHUE TEIUIOBBIX ITPOIIECCOB B OTIIMBKAX
u pop-max : yueoHoe nmocodue / D. C. 3anbiman, B. B. Illemskun. — Mocksa : MUCHUC, 2001.
— 84 ¢. — Tekcr : anektponHblid // Jlanb : sneKkTpoHHO-OMOMMOTEYHAss cuctema. — URL:
https://e.lanbook.com/book/116972

B) MeTtoauyeckue yka3anus:
1. CronspoB A.M., bynanoB b.A. MaremaTudeckoe MoJeIUpOBaHUE IBYX(haKTOPHOM
3aBHUCHUMOCTHU NJIMHBI TYHKH KUJKOI'0 METajljia B CJISIGOBOfI HCHpCpBIBHOJIHTOfI 3aroToOBKC:


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

Metoaunueckue ykazaHus K 1abopaTopHO# paboTe 1o JucuuIuInHe «MoaeTupoBaHue IPOIECCOB
1 00BEKTOB B METALTypruu» s cTyneHToB crenuainbHocTd 150101 — Marautoropek: I'OY
BITIO «MI'TY», 2012. -8 c.

2. CemuBanoB B.H., CromspoB A.M. OrmpezneneHue TEXHOJIOTHYECKUX I1apaMETPOB
pasnuBkH ctanu Ha cisiooBoit MHJI3 — Marnutoropek: I'OY BITO «MI'TY», 2010. — 20 c.

3. CemuBanoB B.H., CromxspoB A.M. OrmpezaeneHne TEXHOJIOTHYECKUX IapaMETPOB
pasznuBkH ctanu Ha coproBoid MHJI3 — Maraurtoropck: I'OY BITO «MI'TVY», 2010. — 22 c.

r) [Iporpammuoe odecnnieuenne u UaTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBUs IULICH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000HO pacrpocTpansemoe [10 0ECCPOYHO

FAR Manager cB000IHO pactpoctpansiemoe 110 OEeCCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 6331)1 JAHHBIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI
Hazpanue kypca CchllIKa
DnekTpoHHas 0a3a nepuoanveckux u3maanuii East View
Information Services, OO0 «MIBUC»
HaI_II/IOHaJ'IbHa}I I/IHQ)OpMaHHOHHO-aHaJII/ITI/I‘leCKaSI

cucreMa — Poccuiickuil MHAEKC Hay4HOTIO LIUTUPOBAHUS
(PUHIL)

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

https://dlib.eastview.com/

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

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


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

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEeXHHYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIlUMH Ui IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayAUuTOPHS JUIS IPOBEICHUS IPAKTUIECKUX 3aHATHA:

- KOMITbIOTepHAsl TexHUKa ¢ maketom MS Office, ¢ moakmouennem k cetu «HTEpHET» U
C JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA,;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauTopHst Ui TPYNIOBBIX U MHIUBUIAYAIbHBIX KOHCYJIbTAIUH, TEKYILETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIMATM3UPOBAHHON MEOEIBIO.

4. [TomenieHue 115t CAMOCTOSITEILHOM PabOThI OCHAILICHO:

- KOMIIBIOTEPHOI TexHHUKOi1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETy YHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIBIO.

5. Tlomemenune pansi XpaHeHHss W TNPO(UIAKTUYECKOTO OOCTYXHBaHHUA y4eOHOTO
000py/IOBaHUS OCHAILICHO:

- CTIENUAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH U1l XpaHEHHsI y4eOHOTO 000pyA0BaHMS;

-MHCTPYMEHTaMH JUIs pEMOHTA y4eOHOTr0 000pyI0BaHuUS;

- mkadamu I XpaHeHus yueOHO-METOMYECKON TOKYMEHTAIUY U MaTEPUAIOB.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOSATeIbHOI PadoThl 00y4a0IMXCS

Ilo pucuuruimHe «MonenupoBaHue W ONTHMH3ALMS METALUIyPIrMYECKHUX IPOLIECCOB)
IpelyCMOTPEHA ayIUTOPHAs U BHEAYJUTOPHAsI CAMOCTOATENbHAsA Pab0Ta 00y4aOIIHXCS.

AymuTopHas caMoCTOsTElIbHAas paboTa CTYAEHTOB IIPEANOJIAraeT BbIIOJIHEHUE
IPYIIOBBIX WM UHIMBUYaJIbHBIX 3aJaHUM 110 U3y4aEMOMY pa3/ieily JUCLUILIMHBI

BHeaynuropHas camocTosATesnbHas padoTa OOy4yaroIMXCsl OCYIIECTBISIETCS B BHJE
U3yUYEHHSI JTUTEPATYPHI 110 COOTBETCTBYIOIEMY pa3/iesly AMCUUIUIMHBI C TPOpabOTKOM MaTepuania,
BBITNIOJIHEHUY HHIUBUAYAIbHOIO 33a/JaHUS HA 3aIaHHYI0 TEMATHKY.

Ilepeuens Tem 111 MpoBeeHHUs] YCTHOTO opoca:
1. [Topsaok mpoBeIeHUsI MOJEIHPOBAHUS METAILTYPTUYECKUX TIPOLIECCOB.
2. OcHOBHBIE TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTH, UCTIOIb3yeMbIe IIPU MOJICTUPOBAHUU
MIPOIIECCOB BHIIIJIABKU YYT'yHA B IOMEHHOM TIEYH.
3. OcHOBHBIE TEPMOIMHAMUYECKHE 3aKOHOMEPHOCTH, HCIIOIb3yEMbIE IPU MOJICTUPOBAHUH
MIPOIIECCOB BBIIIJIABKU CTAJIM B KUCIOPOAHOM KOHBEPTEPE.
4. Kunetnueckre 3aKOHOMEPHOCTHU, UCTIOIb3yeMbIe TIPU MOJICTMPOBAHUY MpoIlecca
00€3yTrIepOoKUBAHUS CTAIIU.
5. OneHka J0CTOBEPHOCTH CTOXACTUUECKHUX 3aBUCUMOCTEN I MOJICTTUPOBAHUS
TEXHOJIOTHYECKUX MPOIIECCOB.
6. B ueM 0COOEHHOCTh CTATUYECKUX MOJIEIEH?
7. Kakuie 0cCOOEHHOCTH UMCIOT THHAMUYICCKUE MOCITN?
8. B ueM cymIHOCTh cOIepKAaTEeIBHOTO MOAX0/1a IPU MOCTPOCHUH MaTEeMaTHIECKO Moenn?
9. KakoBa cylHOCTb CTaATUYECKUX MOJIENEN B METAILITyprun?
10. KakoBbl 0COOEHHOCTH AMHAMUYECKOTO MOJIEIUPOBAHMS B METAJLTYPrHU?
11. B yeM 0coGeHHOCTH MOIETIEH ¢ pacTpeeICHHBIMH TapaMeTpaMu?
12. MeToibl ONTUMHU3ALUNA METAJUTYPITHUECKUX MPOLIECCOB.
13. 3amaun onTUMHU3ANNHA METAJUTYPTHUECKUX MTPOIIECCOB.

IIpuMepHBbIii NepevyeHb TeM HHAUBUAYAJIbHbBIX 3aJaHU I
1. MaremaTnueckoe MOAEIUPOBAHME M ONTHUMM3ALMS TMPOLECcCa OKHUCICHUS MapraHia B
KHCJIOPO/IHO-KOHBEPTEPHOH IJIaBKe.
2. MaremaTuyeckoe MOJEIMPOBAHWE M ONTHMH3alMs Mpollecca OKHUCIEHHMS MapraHia B
AJIEKTPOYTOBOM IIEYH.
3. MaremaTudeckoe MOJEIUPOBAHME M OMTHUMM3AIMS MPOIecca Pa3iMBKU CTAlld Ha CIsi00BOM
MHJI3.
4. MaremMaTuueckoe MOJEIMPOBAaHUE U ONTHUMU3ALIMS Ipollecca Pa3iuBKU CTAM Ha COPTOBOM
MHJI3.
5. Maremarnyeckoe MOAETMPOBAHNE U ONITUMU3AIIKS TIpolecca nedocopaluu MeTamia B
KHCJIOPOJIHO-KOHBEPTEPHOH MJIaBKe.
6. Marematuueckoe MOJECIMPOBAHUE W ONTHMHU3AIMS Tpoliecca IIIaKoOOpa3oBaHHS B
KHCJIOPOJIHOM KOHBEpTEpE.
7. MaremaTudyeckoe MOJECIMPOBAHUE M ONTUMHU3AIUS MpOIEecca OKHUCIEHUs Yriepoja B
KHCJIOPO/IHO-KOHBEPTEPHOH MJIaBKe.
8 MaremMaTtndeckoe MOJETHUPOBAHUE M ONTHUMM3AIMs mpoiecca Aedochopanuu MmeTannaa B
JIyTOBOM CTaJIeTUIaBUIILHOW MEYH.
9. Marematnyeckoe MOJAETMPOBAHNE U ONITUMU3AIIUS TIpoIecca Aecyabdypanuu
KHCJIOPOJIHO-KOHBEPTEPHOTO METAJUIa B CTAJIEPa3IMBOUYHOM KOBIIIE TBEPIOH HITaK00Opa3yroeit
cmechbio (TLLC).
10. MaTemaTrudyeckoe MOICTMPOBAHNE U ONITUMHU3ALINS TpoIiecca AecyIb(ypanuy MeTaia Ha
arperaTe «KOBII-TI€Yb.



11. MaTemarnuyeckoe MOJCIIMPOBAHUC U ONITUMU3ALNA MTPOLECCCA JICTUPOBAHUA MCTAJLJId B KOBIIIC
dbeppomMaprasiiem.
12. MaTeMaTH4ecKoe MOJICIMPOBAHUE U OTITUMH3AIINSA MIPOIlecca BAKyyMHON 00paboTKu

MeTajia.

IIpunoxenne 2

7 OueHo4YHbIE CpeCTBA JIJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT
KOMIIETEHIIUH

[Inanupyembie
pe3yNbTaThl 00yICHUS

O1neHOYHBIC CPEACTBA

OIIK-5: CriocoOeH o11eHMBaTh PE3yJIbTaThl HAYYHO-TEXHUUYECKUX pa3pabOTOK, HAyUHBIX
UCCIICIOBaHMIA U 00OOCHOBBIBATh COOCTBEHHBIN BBIOOP, CUCTEMATU3UPYS 1 0000111ast JOCTHKEHUS
B OTPACJIA METALTYPTHH U CMEKHBIX 00JIaCTIX

OIIK-5.1 IIpoBoauT Hay4yHBIE Ilepeuens mem 014 npogedenusn mexkyuiezo
UCCIJIEIOBAHUS JUIst KOHmpona u
noJsryueHus 6asbl npoOMeNHCYmOUHOU ammecmayuu
JIaHHBIX O CBOMCTBAaX
MeTaIJIOU3 AU 1. Knaccuduxamus mojeneit mo Ha3HAYEHUIO.
HIXPOKOTO Ha3HAUCHUs C | 2. MeToabl penieHus] ONTUMHU3AIMOHHBIX 33]1a4.
nocneayromein 3. CymHOCTh METOAa KPYTOT'O BOCXOXK/ICHUS.
00paboTkoil, ananu3om u | 4. CyIHOCTh CUMIUIEKCHOTO METO/IA.
UHTEpIIpeTauen 5. Kputepuu ontumuzanuu.
MOJTYYSHHBIX 6. [Topsiiok mpoBeeHNs MOACIIUPOBAHUS
pe3yIbTaToOB METaJUTyprHU€CKHUX MPOIIECCOB.
7. OCHOBHBIE TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH,
HCIIOJIb3YEMbIE NTPU MOJICIMPOBAHUU
MIPOIIECCOB BBIMIJIABKU YYT'YHA B JIOMEHHOM TICYH.
8. OCHOBHBIE TEPMOJMHAMUYECKHUE 3aKOHOMEPHOCTH,
HCIIOJIb3YEMbIE NTPU MOJICTIUPOBAHUH
MIPOLIECCOB BBIMJIABKU CTAJIH B KUCIOPOAHOM
KOHBEpTepe.
9. Kunetnueckue 3aKOHOMEPHOCTH, UCIIOJIb3yEeMbIE
IIPY MOJENTUPOBAHUY TIpoliecca 00e3yriIepoKUBaHUS
CTaJH.
10. OneHka 1O0CTOBEPHOCTH CTOXACTHUECKHUX
3aBUCUMOCTEH JIJIs1 MOJEIUPOBAHMS TEXHOJIOTMUECKUX
MIPOLIECCOB.
OIIK-5.2 OneHuBaeT pe3ysbTaThl Ilepeuens mem unoueuoyaIbHbIX 300AHUTL

Hay4YHO-TEXHUYECKUX
pa3paboTOK Mo
COBOKYITHOCTH
METOI0JIOTUYECKUX
MIPU3HAKOB JJI BBIOOpa
ONTUMAJIbHBIX PEIICHUN
110 COBEPLIEHCTBOBAHUIO
CYILIECTBYIOIIUX
TEXHOJOTUYECKHUX
IIPOLIECCOB B
METAJLTYPTrU4eCKOn
OTPaCJId U CMEKHBIX

1. Maremaruueckoe MOAEIUPOBAHUE U ONTHUMHU3ALIUS
mpoiiecca OKHCJICHUS Maprasia B
KHCIIOPOJITHO-KOHBEPTEPHOM IJIaBKE.

2. MareMatndeckoe MOAETUPOBAHUE U ONTUMU3ALUS
mpoliecca OKHUCIEHUS MapraHiia B 3JEKTPOAYTOBOM
MeYH.

3. MareMaTuyeckoe MOJEIMPOBAaHUE U ONTUMU3AIUS
mpoIiecca pas3JIMBKU CTainu Ha cissooBoit MHII3.

4. MaremaTn4eckoe MOJEIMPOBAHUE U ONTUMU3ALIMS
mpoiiecca nedochoparuun MeTasia B
KHCJIOPOJIHO-KOHBEPTEPHOM IJIaBKE.

5. Marematuueckoe MOACITMPOBAHUE U ONITUMU3ALUS




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouHble cpesicTBa

o0Jractax

nporecca
KOHBEpTEpeE.
6. MaremaTtnyeckoe MOJECTUPOBAHUE U ONTHMH3AIUSL
nporecca OKHCJICHUS yriepoja B
KHCIIOPOJIHO-KOHBEPTEPHOI! IJIaBKeE.

7. MareMaTnyeckoe MOJEINPOBAaHUE U ONTUMM3ALUS
npouecca aedochopauun Meramuia B AYrOBOH
CTaJICIUIABUIIBHOM €Y H.

8. MaremaTuueckoe MOJIEIUPOBAHUE U ONTUMU3AIIUSL
mporecca necynbhypanuu
KHCIIOPOJIHO-KOHBEPTEPHOTO MeTaia B
cTajepasiiBOYHOM KOBIIIE TBEPIOHN
nuiakooOpasyromeii cmecwio (THIC).

H_IJ'IaKOO6pa3OBaHI/IH B KHUCJIOPOJHOM

OIIK-5.3

CucremMaTu3upyeT u
0000111aeT ONBIT I
000CHOBaHUsI BEIOOpA
ONTUMAIILHOTO PEUICHHUS
npu pa3padoTke
WHHOBAI[MOHHBIX
TEXHOJOTUICCKIX
IPOIIECCOB B 00J1aCTH
METAILTYPTHH U
METauI000padOTKH

IIpumep 3ananuss Ha pelieHde 3a4a4 U3
npogeccuoHaJILHOH 00/1aCTH
Maremarnueckoe MOJIECIINPOBAHUE u
ONTUMU3AIMS Mpolecca OKUCIECHUS MapraHia B
KHCJIOPOJIHO-KOHBEPTEPHOI aBke. CMoEIpOBaTh
3aBUCUMOCTb OCTATOYHOI'O COZEp>KaHUS MapraHia B
MeTaJljie Iepe]] BHITYCKOM M3 KOHBEpTEpa OT pacxojia
KHUJIKOTO YyT'yHa U OCHOBHOCTH IIIaKa JUIsl YCIOBUH
I[TAO «MMK». Onpenenutb ONTUMAaJIbHBIE YCIOBUS
JUISI IOJTyYEHUSI OCTaTOYHOTO COJIEP/KaHUs MapraHia B

Metaiuie He meHee 0,08 %.

6) HOpﬂIlOK MPOBECACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTaluu, MNOKa3aTe/im 1 KpUTEpUuu
OIICHUBAHUA:

[TpomexxyTouHass arrecTanus IO JUCHUIUIMHE «MoOAETUpOBaHUE W  ONTHUMHU3ALMS
METAJUTYPrHYECKUX MPOIECCOBY BKIIOYAET 3aIIUTY WHANBHIYATBHOTO 3a/IaHUS U Clady 3a4deTa ¢
OLICHKOM.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3a4ema ¢ OYEHKOIL:

— Ha OLICHKY «OTJMYHO» (5 6ayioB) — 0Oyyaronuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHHe
y4eOHOTro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
3HAaHUSIMH, YMEHUSIMH, IPUMEHSIET UX B CHTYallAsX ITOBBIIICHHOW CII0)KHOCTH;

— Ha OLEHKY «Xopomo» (4 6amia) — oOydarouuiics 1eMOHCTPUPYET CpelHUuil ypOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIINH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepalusiX, HepeHoce
3HAaHWI U YMEHHWH HA HOBBIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «YIOBJIETBOpHTeIbHO» (3 Oamna) — oOyyaromuiicss IEMOHCTPHPYET
MIOPOTOBEIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yJaromuiCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS TPU OIEPHUPOBAHWU 3HAHWSIMH W
YMEHUSIMH NIPH UX TEPEHOCE Ha HOBBIE CUTYAllUU;

— Ha OIICHKY «HEY/AOBJIETBOPUTEIbHO» (2 Oamra) — oOydJarouiuiics JEeMOHCTPHPYET
3HaHus He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYyHIeCTBEHHBbIE OLIMOKH, HE
MOJKET MOKa3aTh MHTEJUIEKTYalbHble HABBIKU PELICHHS MPOCTHIX 3a/1aY;




— Ha OILICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — o0ydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHEC BOCIIPOU3BCACHUS U OGT:SICHGHI/DI I/IH(bOpMaI_[I/II/I, HC MOXKCT IMOKAa3aTh MHTCJUICKTYaJIbHBIC
HAaBBIKW PCIICHHUA ITPOCTBIX 3a/1a4.



