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1 OFBEKT, HEJIb U 3AJIAYU OCBOEHU S JNCHUITJIMHBI

[lenbto M3ydeHUs NUCLMIUIMHBI SIBISETCS NPUOOpETeHHE W pa3BUTHE 3HAHUM, YMEHHH,
HaBBIKOB B c(epe MHPOPMALMOHHBIX U LHU(POBBIX TEXHOJIOTHH, MPUMEHSIEMBIX B METAIypTUU U
METAJIJIOBEICHUN, U3YYCHHE COBPEMEHHBIX ITAKETOB INPUKIAAHBIX NPOTpamMM Il MOJAEIUPOBAHUS
TEXHOJIOTMYECKUX IPOLECCOB IIPOU3BOACTBA CTAJIH.

B pe3ynbrare ocBOEHUS IUCHHUILIMHBI CTYACHT JOJIKEH

3Hamb. OCHOBBI HMH()OPMAIMOHHBIX TEXHOJOTHI; OCHOBBI MOJEITUPOBAHUS TPOIIECCOB
MIPOM3BOJICTBA CTadl U €€ BHENMEYHOW 00pabOTKM; I'paHUYHbIE M ONTHUMAJIbHBIE TEXHOJIOTHMYECKHE
mapaMeTpsl MPOIECCOB MPOU3BOJICTBA CTANU, TPAHUYHBIC M ONTHUMAIIbHBIE MMapaMeTpbl 000PyA0BaHUS
JUIsL TIPOU3BOJICTBA CTaJld M BHEMEUHOH 00pabOTKH; METOAbl KOHTPOJS KayecTBa MPOIYKIUU U
MPOIIECCOB TEPMOOOPAOOTKH;

yMmems. MPOTHO3UPOBATH PE3YyIbTaThl TEXHOJOTMYECKUX PEKUMOB IPOLIECCOB MPOU3BOJACTBA
CTalM, UCIOJNb3ysl CTAHJAPTHBIE TMAKEThl MNPUKIAJAHBIX MPOTpaMM M CHEHHATU3UPOBAHHBIC
IpOrpaMMHBIE TPOAYKTHI; peliaTh MPOU3BOACTBEHHBIE 3a7aud MO OOECHEeueHUI0 00O0pYIOBaHHEM,
pacXoJHBIMH MaTepuajaMd W CpPEACTBAMH H3MEpPEHUH Ha OCHOBE TPEOOBAHHMI TEXHHUYECKOU
JOKYMEHTAIMU: aHATM3UPOBATh IPUUNHBI OTKIIOHEHUH TEXHOJIOTHYECKHUX MapaMeTpPoOB OT TpeOOBaHMIA
HOPMATHUBHO-TEXHUYECKON JOKYMEHTAllMW; TMPOBOJUTH OTOOpP U TMOATOTOBKY OOBEKTOB MJIs
OCYIIECTBJICHUSI KOHTPOJIS Ka4eCTBa,

gnademys. HABbIKAMU MPOTHO3UPOBAHUS XHMHUYECKOTO COCTaBa, CTPYKTYphl U CBOWCTB
METaJVIOB M CIUIABOB C MOMOIIbIO CTAHIAPTHBIX U CHEHHAIU3UPOBAHHBIX MPOTPAMMHBIX MPOIYKTOB;
HaBBIKAMM TPOTHO3MPOBAHUS XHUMHUYECKOTO COCTaBa NUIAKA M HEMETAJUIMYECKUX BKJIIOYEHUH B
FOTOBOM METAJJIE C IMOMOIIBIO CHEHHAIU3UPOBAHHBIX MPOTPAMMHBIX MPOAYKTOB; KOMILJIEKCHBIM
AQHAJIN30M TPUYMH OTKJIOHEHHUH TEXHOJOTMYECKHX IapaMeTpoB OT TpeOOBaHUN HOPMATHUBHO-
TEXHUYECKON JTOKYMEHTALUH.

[lepeuncnennble pe3ynbTaThl 00yUEHHs SBISIOTCS OCHOBOM i1 (DOPMHUPOBAHUS CIIEIYIOIIUX
KOMIIETECHIINH:

[1K-2 — crocoben paszpabaThiBaTh MPEIIOKECHHS 1O MOBBIMICHUIO KAYECTBA 33JIaHHOTO BHJIA
METAJLIONPOAYKIMH B IPOU3BOJICTBE CTAJIEN U CILIABOB.

2 MECTO JUCIHUIIJIMHBI B OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMME

JlucrunamHa ~ OTHOCUTCA K =~ BApUAaTHMBHOM  4acTd,  (GOpPMHPYEMOH  yJaCTHUKAMH
oOpa3oBaTenbHbIX OTHOIICHUH brioka 1 qucturmus (Moayei) yueOHoro MmiaHa.

basupyercst Ha 3HaHUAX, YMEHUSAX W HaBbIKaX, KOTOPbIE CTYAEHT IPHUOOpEN MpU OCBOCHHUH
NPEAIIECTBYIOIUX  JUCLIUIIINH: «BpIcmiag ~ mMaTemaTHKay. «Uudpopmaruka, «Teopus
METAUIyprUuecKuX  cucrem».  «TeopeTnueckue  OCHOBBI  CTAJCIUIABUJIBHBIX  IIPOLIECCOBY,
«MeramnoBenenue», «lIpousBoacTBo crtanmu U deppocruiaBoB», «lIBeTHas MeTamTyprus»,
«[Tpon3BoACTB CTanu M CIUIABOB B  3JeKTpuyeckux mnedax», «lIpomeccel cnennanbHON
ANIEKTpOMeTAILTYprun», «O0paboTka MeTauioB AaBieHUEM», «MOJETUpPOBaHWE METaUTypPTrUuYeCcKUuX
npoueccoB», «Pa3nuBka U 3aTBepAeBaHue cTann», «HenpepriBHas pasziuBka cranmy», «Metamtyprus
MaIIHHOCTPOEHUS», «OCOOCHHOCTH MPOU3BOICTBA CTAJICH U CIJIABOB OTBETCTBEHHOTO HA3HAYCHUS.

3HaHMs, YMEHUS W HaBBIKHM, MPHOOPETEHHbIE MPU OCBOCHHUU JIAHHOW JHUCUMUIUIMHBI,
peanu3yloTcsi  CTYACHTOM TMPU  M3YYEHUHM JUCHUIUIMHBI «OnTUMu3anusi 3Hepro3arpar B
METAJTyPrUYeCKUX TEXHOJOTUAX», @ TAKXKE B BBIMOJIHEHUU BBIMYCKHON KBalU(UKAIIMOHHOW paboThI
10 HaIlpaBJIEHUIO MOAroToBKH 22.04.02 «Metamtyprus».



3 CTPYKTYPA U COAEPKXAHHUE JUCHUIIVINHbI
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3.1 Pacnpenesienue y4eOHbIX YaCcOB 10 TeMaM JUCHUILVIMHBI U BUAAM 3aHATHI

HanmeHnoBaHue TeMbl
(comepKaTenbHBIX MOJTyJICH)

KonnyecTBo "acoB (ouHasi/3ao4Hast hhopma)

Bcero

B ToMm uucie

Jlexknuu

Jlabop

IIpaxr.
(Cemun.).

CP

Tema 1. Heo6X0auMOCTb UCHOJIB30BAHUSL
MIPUKJIATHBIX TPOTPaMM B METaJUTYPTHH.

3/4

2/0

0

1/4

Tema 2. MoaenupoBaHu€e NpOLIECCOB
MIPOU3BOJICTBA U padUHUPOBAHUS CTAIIU C
WCIIOIB30BaHUEM MOJYJISI MeTamTyprudaeckue
MPOIIECCHI B MMAKETE MPUKIIAIHBIX MPOTPaMM
Thermo-Calc (Tepmokak).

20/17

6/0,5

6/0,5

8/16

Tema 3. KoMIuiekcHass OnTHUMU3AIAA
MGTaJI.HypI‘I/I‘IeCKI/IX HpOI.[GCCOB BBIIIJIABKHU U
BHETICYHON 00pabOTKHU.

12/9

4/0,5

4/0,5

4/8

Tema 4. OCHOBHEBIE BO3MOKHOCTH ITaKeTa
npukiaasabeix nporpaMm FACTSage.

8/8,5

4/0,5

4/8

Tema 5. OcHOBHBIE BO3MOKHOCTH ITaKeTa
MPUKIIATHBIX Tporpamm JMatPro.

18/17,25

4/0,5

6/0,75

8/16

Tema 6. [IpoexTupoBaHue CTPYKTYpHl U
CBOMCTB CIUTKOB, HETIPEPHIBHO JTUTHIX
3aroTOBOK, CIIMTKOB MEPEIIaBHBIX
IIPOLIECCOB, OTJINBOK C TIOMOILBIO POTpamMm
ProCAST (®panuus), MAGMASOFT
(®PT"), THERCAST"™ (®panrus),
«IomrorCodr» (Poccus), Solid® (SC-
Consultants, ®panrms).

20/21,25

6/0,5

6/0,75

8/20

Tewma 7. OntuMu3anust NpoIeccoB
TEPMOOOPAOOTKH C MOMOIIBIO TPOrPaMMBbI
Heat Treatment (ESI Group).

13/17

2/0,5

4/0,5

7/16

Tema 8. KoMmekcHOe IpOEKTUPOBAaHUE
TEXHOJIOTHH 00pabOTKH J1aBIICHUEM C
3aJlaHueM CKBO3HOTO TEPMOBPEMEHHOTO
peXHUMa B TaKeTax MPUKIATHBIX IPOTPAMM
QForm (Poccus) u Deform (CIIIA).

20/21,5

2/0,5

8/1

10/20

Tema 9. [IpoexkTupoBaHre TEXHOIOTHUMA
aJJIMTUBHOTO IPOMU3BOICTBA.

4/7,25

2/0,25

217

Tema 10. Coznanne nudpoBbIX TBOMHIUKOB
METaJUTyprHUeCKOro NpOU3BOJICTBA.

4/6,25

2/0,25

2/6

KonTaktHas pabora (IONOJTHUTEIbHAS)

4/6

0

Kypcogas pabora (mpoekT)

0

0

HWroro no Bugam 3ausatuii

122/138

34/4

54/130

KonTposb

54/36

o000 O

54/36

HUTOIO:

180/180

[IpoBenenue 1ab0paTOpPHBIX PAOOT MO TUCIUTIIIMHE HE TIPETYCMOTPEHO YU4eOHBIM TUIAHOM




@opMupoBaHUe KOMIIETEHIHI B pe3yJIbTaTe OCBOCHHS TeM AUCHHUIINHBI

Kommerennun TeMbl TUCIUTIINHBI, HalleJICHHBIC Ha (POPMUPOBAHNE KOMIICTCHIIUN
InK-2 Temsr 1-10
3.2 Jlekuuu

Tema 1. Heo6X01MMOCTB HCIIOJIB30BAHMSI TPUKIIAAHBIX IPOTPaMM B METAJLTypPIUH.

Cognepxanne Tembl 1: OOmias xapakTepucTuka WH(GOPMAIMOHHBIX MMOTOKOB B METAJUTYPrHUU.
HNudpopmanronHas cBi3b MEXAY METAJUTypruuecKuMu o0bekTamMu. OcoObeHHOCTH 4-i1 TPOMBIIIIIICHHOM
peBosioniuy. DaKTOPHI BIMSHUS YCIEIIHOTO MEPEX0/a B HOBBIM MPOMBINUICHHBIM yKiaa. Co3naHue
U(PPOBBIX TBOMHUKOB METAITYPTUYECKUX arperaroB ¥ METAJUTYPrHUECKOro MPOU3BO/ICTBA B LIETIOM.

Jlureparypa k Teme 1: [1-3].

Tema 2. MoaenupoBaHue TPOLECCOB MPOU3BOACTBA U pahUHUPOBAHHUS CTald C
HCIIOJIb30BaHUEM MOyJs «MeTauryprudeckue mpolecch» B MakeTe NpUKIaAHbIX mporpamm Thermo-
Calc (Tepmokaik).

Conepsxanne Tembl 2: CocTaB Mmakera MPUKIAIHBIX TporpamMMm Thermo-Calc, ocHoBHBIE O10KH
U penraemble 3amayn. XapakTepucTuka moayis «Metamryprudeckue npouecchi» [T Thermo-Calc.
Kunerndeckast Moaenb Ji71sl BRITUIABKY U paduHUpoBanus ctanu. [Tonstue a3 pexTrBHON paBHOBECHON
peakunoHHON 30HBl. OCHOBHBIE pelIaeMble 3afauu Moy «MeTamlyprudeckie Mpouecchbh»: pacueT
JUHAMHUKHU KHCIIOPOJIHO-KOHBEPTEPHOIO MPOLECCA, PACUET CTENEHU PACKUCIEHUS CTAIIU IPU BBIITYCKE,
pacuet kuHeTuKHU paduHupoBanus ctanu Ha YKII, pacuer necynbdyparuu ctaim Ha yCTaHOBKE KOBII-
neyb, pacyeT KHHETUKU BaKyyM-KHCIOPOJAHOTO 00€3yTiepoKUBaHUSI.

Jlutepatypa k Teme 2. [3].

Tema 3. KoMIuiekcHasi ONTUMHU3ALMS METAJUTYPIrUHYECKUX MPOILIECCOB BBIMUIABKU W BHEMEUYHOU
00paboTKH.

Copnepxannie TeMbl 3: OCHOBHBIE 3aJaud MPHUKIAJHOTO OOECHEUEHUs METAILTypruuecKux
npoueccoB. VMHTerpanus MeTajulyprudeckux MOJENEH B CYLIECTBYIOIIYIO CHCTEMY aBTOMAaTU3aLUU
JUISl pacueTOB B pEaJIbHOM BpeMeEHH. VCcronb30BaHNEe METATYprUYECKUX MOJIETEH yepe3 aBTOHOMHOE
IPWIOKEHUE NIl U3MEHEHMsI ITapaMeTpoB Ipolecca. MHTerpanus MeTajulypru4eckux MoJeneu s
BCETr0 MPOU3BOICTBEHHOI0 MapLIPyTa JUIsl LIEJIOCTHOM ONTHUMHU3aLHN LIETTOYKH CO3/IaHNs CTOUMOCTH

Jlutepatypa k Teme 3: [3].

Tema 4. OcHOBHBIE BO3MOXHOCTH TakeTa npukiaanbix nporpamm FACTSage.

Conepxanue tembl 4: Vctopust cozganus. [maBHOe MeHIO mporpammbl. MH(opManmoHnHbie
MOJyJIM TporpamMMbl. Monyiu mo pabote ¢ 06a3amu naHHBIX. BeraucnurtensHbie Moaynu (Reaction,
EpH, Predom, Equilib, Phase Diagrams, Figure). Monynu ans o0paboTku paHHbIX. [Ipumepsr
pacueToB, BRIMOJHEHHBIX npu oMot FACTSage.

Jlutepatypa k Teme 4: [3].

Tema 5. OCHOBHBIC BOBMOKHOCTH TTaKeTa MPUKIATHBIX Tporpamm JMatPro.

Conepxxanmne teMbl 5: Wctopust cozmanus. ['maBHOe MeHIO mporpammbl. MH(oOpManmoHHbie
MOAYJIU HporpaMmsl. BeraucnurensHsle Moaynu. [IpuMepsl pacyeToB, BBINOIHEHHBIX MPU MOMOIIU
JMatPro.

Jluteparypa k Teme 5: [3].

Tema 6. IIpoexTupoBaHu€ CTPYKTYpbl U CBOWCTB CIIUTKOB, HEIPEPBIBHO JIUTBHIX 3arOTOBOK,
CIIMTKOB TIEPEIUIAaBHBIX IPOIECCOB, OTIMBOK ¢ momomplo mnporpaMmm ProCAST (®dpanuus),
MAGMASOFT® (®PI'), THERCAST® (®panmus), «IlomuronCodt» (Poccus), Solid® (SC-
Consultants, @panmus).

Conepxkannie _TeMbl 6. ®ynkmmonan I[I0 ProCAST, MAGMASOFT, THERCAST,
«[TomuronCodr», Solid. To4HOCTH mMOMy4aeMBIX pE3yJAbTATOB 3a CYET HCIIOJIBL30BAHUS METOMA
KOHEUYHBIX 3JIEMEHTOB Ha CJIIOKHBIX OTJIMBKAaX M CHELUAJIbHBIX BUAAX JINThs, B TOM YUCIIE JJI pacyera
HaNpsOKEHO- J1e(OPMHPOBAHHOTO COCTOSHUS, BBISBJICHHUS MECT OOpa3oBaHUS TOPSAYMX/ XOJOIHBIX
TpeLInH, KOpoOJIeHUsl OTJIMBKU. PerieHue crennaiu3upoBaHHbIX 3a/1ad: JIUThE MO ra3uuuupyeMbIM
MOJIENISIM, 3aIllOJIHEHHE CTEP)KHEBBIX SIIMKOB, pacueT CTPYKTYpbl 3epHa OTIMBKU (JIUTBE C




HaIpaBJICHHON KpHCTaUIM3allield WM MOHOKPHUCTAJUIMYECKOE JIUThE) U Jp. TepMoIMHAMHYECKUN
pacueT CBOMCTB cIlIaBa 10 €ro XMMHUeCKoMy cocTaBy. [lofaepkka pyccKoro si3plka B IporpamMmme.

Jluteparypa k Teme 6: [3].

Tema 7. OnTuMu3anus MPoOILECCOB TEPMOOOPaOOTKH ¢ TTOMOIIIBIO mporpammbl Heat Treatment
(ESI Group).

Conepxanuie Tembl 7: ['maBHOe MeHIO mporpammbl. MHpOpMaIMOHHBIE MOTYIH MPOTPAMMBI.
Brruncnurensubie Mmoaynu. [Ipumepsl pacueToB, BRINMOIHEHHBIX Tpu oMoy Heat Treatment.

Jlutepatypa k Teme 7: [3].

Tema 8. KoMIiekCHOE TPOCKTUPOBAHHE TEXHOJIOTMH OOpaOOTKH IaBJICHHUEM C 3aJaHuEM
CKBO3HOTO TEPMOBPEMEHHOIO0 pEXUMa B IaKeTax MNpUKIaAHbIX mnporpamm QForm (Poccust) u
Deform (CIIA).

Conepkanne Tembl 8: Onmcanue mporpammHoro komiuiekca Deform. IlocranoBka 3amau
KOHEYHO-2JIEMEHTHOTO ~ MOJICJIUPOBAHMSI  TEXHOJIOTMYECKHUX IPOLECCOB 00pabOTKH  METaioB
JaBlIeHUEM. MeTomoIorus peleHusl KpaeBblX 3ajad B NpukiaaaHod nporpaMmMme QForm. CpaBHeHue
nporpamm Deform u QForm. ITpumMeps! pacueToB, BeIMONHEHHBIX Tpu oMoy Deform u QForm.

Jluteparypa k teme 8: [3, 4].

Tema 9. [IpoekTupoBaHUE TEXHOJOTHI aJAUTUBHOTO TPOU3BOJICTBA.

Conepxanue TeMbl 9: OnmcaHue BO3MOXHOCTEH HporpaMMHBIX KomiuiekcoB ESI Additive
Manufacturing, ANSYS Additive Suite, ANSYS Additive Print, Amphyon. Ilpumepsl pacueToB st
U3JIEIUH U3 METANINYECKUX ITOPOIIKOB.

Jluteparypa k teme 9: [3].

Tema 10. Cozpanue muppoBbIX TBOMHUKOB METAJTYPTUYECKOTO IIPOU3BOJICTBA.

Conepxkanmie  Tembl  10:  TloBeimienue  dddexTuBHOCTH  pabOTHI,  ONTHMHU3AIUS
MPOM3BOJICTBEHHBIX TMPOILIECCOB, CHIDKEHUE 3aTpaT M TMOBBIIICHUS MAapKUHAIBHON MPUOBLIH.
[Tporuo3upoBanue NOTPeOICHUS INEKTPOIHEPTHH B METAILTYPrHUECKOM OTpaciu.

Jlutepatypa k Teme 10: [1-3].

3.3 [IpakTuyeckne (CeMUHAPCKHUE) 3aHATHS

Ne Tema 3aHaTus OOneMm, yac. | Jlute-
/11 OYH./3a04YH. | parypa
Ucnonp3oBanne moaynsa «Merammyprudeckue npoueccoi» [T
1 | Thermo-Calc mis pacuera qMHAMHKH KACIOPOIHO-KOHBEPTEPHOTO 4/0,25 [3, 5]
npolecca.
Ucnonp3oBanune moayisa «Merammyprudeckue npoueccoi» [T
2 | Thermo-Calc miist pacdera cTeneHu pacKUCICHHs CTAIH TIPU 2/0,25 [3, 5]
BBIIIYCKE.
Ucnonp3oBanne moayisa «Merammyprudeckue npoueccoi» [T
3 | Thermo-Calc ans pacyera KUHETUKY paQUHUPOBAHUS CTATH HA 4/0,25 [3, 5]
YKII.
Ucnonp3oBanne moayisa «Merammyprudeckue npoueccoi» [T
4 | Thermo-Calc nnst pacueTa KHHETUKU BaKyyM-KHCIOPOIHOTO 4/0,25 [3, 5]
00e3yTIIepoKHBAHHUS.

Pacuet ¢a30BbIX paBHOBECHI METANIMYECKUX TBOMHBIX U TPOUHBIX

S CHCTEM C MCIOJIb30BaHueM nporpammel JMatPro. 410,25 [3, 5]
Pacuer CTT u TTT guarpamMm ais pa3HbIX MapoK CTaylel U

6 | crulaBOB Ha HUKEJIEBOW OCHOBE C HCIIOIb30BAaHUEM MPOTPAMMBI 8/0,25 [3, 5]
JMatPro.

7 | [lpoekTupoBaHue CTPYKTYPBI U CBOMCTB CIMTKOB. 2/0 [3, 5]

8 [IpoexTupoBaHue MPOIIECCOB TEPMOOOPAOOTKH C ITOMOIIIBIO 2/0.25 3, 5]
POTPaMMBI.
[TpoexTUpoBaHKEe TEXHOIOTHH 00paOOTKH JaBICHUEM C 3aJaHHEM

9 | CKBO3HOT'O TEPMOBPEMEHHOI'O PEKUMA B MAKETe MPUKIIATHBIX 2/0,25 [3, 5]

nporpamm QForm (Poccus).




Ne Tema 3aHaTus OOneMm, yac. | Jlute-

n/n OYH./320YH. | parypa

10 | IIpoekTrpoBaHKE TEXHOJOTHI aJJTUTUBHOTO MPOU3BOJICTBA. 2/0 [3, 5]
HUTOTIO: 34/4

3.4 JIaGopaTopHbie padoThI
Y4eOHBIM MITaHOM JIA0OPATOPHBIE PAOOTHI HE 3aIlJIAHUPOBAHBI.

3.5 CamocrosiTesibHast padoTa CTyIeHTa

Ne Buasl camocTosTensHON paboOThI CTYACHTA O06mwewm, gac.
n/n OYH./330YH.
1 M3ydeHne JeKIMOHHOIO MaTepuana 22/51
2 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 32/70
3 [ToaroroBka K J1abopaTopHBIM paboTam 0/0
4 | BeimonHeHue KypcoBOro MpoeKTa 0/0
5 | BeimosnHenue KypcoBoi paboThI 0/0
6 | BeimosHeHHe WHAWBUYAIBHOTO 3a/JaHHsI 0/9
HUTOrI'O: 54/130

3.6 KypcoBoii npoekT (padoTa), MHAMBHIYAJIbHOE 3alaHUE

Y4eOHBIM IJIaHOM KYPCOBOM MPOEKT (paboTa) He 3aIUIaHuPOBaH.

Y4eOHbIM TMJIAHOM CTYAEHTOB 3a04YHON (QoOpMBI 00y4EeHHsI TNPEAYCMOTPEHO BBIIIOJHEHUE
UHIUBUYAIbHOTO 33/JaHusl (KOHTPOJBbHOM pabotel). lLlenmb — oOydeHHe OCHOBaM pacyera;
3aKperuvieHue, yriayojleHne W 000OIeHHE 3HAHWM, MPUOOPETEHHBIX MPH H3YUYCHHH TEOPHUH ITOH
qucuuIuivHel.  MHauBuayanbHOe — 3afjaHMe  OKas3blBae€T  COJCHCTBHE  pPa3BUTHIO  HAaBBIKOB
CaMOCTOSITENIFHOTO ~ pEIIeHHs]  TEXHMYECKMX  W/WIM  TEXHOJNOTHUYECKMX  3ajmad.  Pa3BuBaer
KOHCTPYKTHUBHOE OTHOIIIEHHE K METOJ]aM PacyeTOB, COBEPILIEHCTBYET HaBBIKM BEJCHUS U 0(pOpMIICHHE
NPOCKTHON JOKyMeHTanuu. O BBIMOJHEHHMH HHIUBUAYAJIBHOTO 3a/laHUSl COOOILIAeTcs CTyIEHTaM B
Hayaje CeMECTpa, a YCJIOBUSA K 3a/IaHUIO MPEAOCTaBIsIeTC B TEUEHHUE MecsIia Mocje Hadana yueOHoro
CeMecTpa MocCJie U3Y4YEeHHUsI COOTBETCTBYIOIIETO JIEKIIMOHHOTO MaTepuaia W/Uii U3y4YeHHH MaTepuania,
KOTOpBIi He paccMaTpuBaeTcss Ha Jekuusx. OO0beM ydyeOHOM Harpy3Kd TNpu BbIIOJHEHUH
UH/IMBUYAJILHOTO 33aJaHus — He MeHee 9 yacoB. Caaya WHAMBHYaTbHOTO 3a/1aHUS OCYIIECTBISIETCS
HE T03/IHEe YeM 3a JIBe HeNeNH /10 OKOHYaHHs y4eOHOro cemecTpa. BrimonHeHne WHIMBUAYAIbHOTO
3aganust ocymectBisiercss B 4acel CPC. Pexkomenayemblii 00beM NOSCHUTENBHON 3alHMCKH IO
WHIUBHUIYAIbBHOMY 3aJIaHuio — 5-15 ctpanur ¢popmara A4 (210297 mm).

4 ®OHJA OHEHOYHbLIX CPEACTB

4.1 Kpurepun U mKajgbl JJisi HHTETPUPOBAHHON OLEHKH YPOBHSI COPMHPOBAHHOCTH
KOMIIeTEeHILM i

Cocmasnarowas komnemeHyuu — NOIHOMA 3HAHUL

— HYJEBOU YpOBEHb: HEBEpPHbBIE, HE apIYMEHTHUPOBAHHBIE, C MHOXKECTBOM I'pyObIX OIMIMOOK OTBETHI Ha
BOIPOCHI. YPOBEHb 3HAHUH HIKE MUHUMAIBHBIX TPEOOBAHUI;

— MUHUMAaJIbHBIN YPOBCHB: IOaHbl HC MOJIHBIC, HCTOYHBLIC W HCAPIryMCHTHUPOBAHHBLIC OTBCTHI Ha
BONPOCHI. J[omyIieHo MHOTO TPyObIX OMMOOK. Y POBEHb 3HAHWIA HUKE MUHUMAJILHBIX TPEOOBAHMIA,

- HOpOFOBBII\/'I YPOBCHBL: AaHbl HCAOCTATOYHO IOJHBIC, TOYHLIC U APTryMCHTHUPOBAHHBLIC OTBCTHI Ha
BOIIPOCHI. IImoxo 3Haet TCPMUHBI, OHNPCACICHUA W IIOHATUA; OCHOBHBLIC 3aKOHOMCPHOCTH,
COOTHOIIIEHUS], TPUHLHUIIBL. J{OMMyIIeHO MHOTO HErpyOBIX OIINOOK;



CpeIHUll ypOBEHb: JaHbI JOCTATOYHO TMOJIHbIE, TOYHBIE U apTYMEHTUPOBAHHBIE OTBETHI HA BOIPOCHI.
B [CJIOM 3HACT TCPMUHLIL, OMPCACICHHUA W MOHATHUA; OCHOBHBLIC 3aKOHOMCPHOCTHU, COOTHOIIICHMUA,
MPUHIHITEL. J[OMyIIIeHO HECKOJIBKO HErpyObIX OMNOOK;

IPOABUHYTHIM YPOBEHB: JaHbI [IOJHBIE, TOUYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI HA BOIPOCHI. 3HAET
TCPMHUHBI, OHNPCACIICHUA U TIOHATHA; OCHOBHBLIC 3aKOHOMCPHOCTH, COOTHOIICHUS, IPUHIIUIILL.
JloTmyIieHo HECKOJIbKO HETPYObIX OIINOOK;

BBICOKHI YPOBCHB: AaHbI IMOJHBIC, TOYHLIC W aPryMCHTHPOBAHHBIC OTBCTBHI HAa BOIIPOCHI. 3HaeT
TCPMHHBI, OHNPCACIICHUA W MNOHATUA; OCHOBHBIC 3aKOHOMCPHOCTH, COOTHOLICHUSA, HNPHUHIUIIBI.
JonymieHo HECKOJIbKO HETOYHOCTEH.

Cocmasnarowas komnemeHyuu — ymeHus
HYJIEBOM ypOBEHB: MOJIHOE OTCYTCTBHE MOHUMAHUSA CYTH METOAMKM PEUIEHMs 3aJayM, JOMYIIEHO
MHO>KECTBO IrpyOeHIInx ommoOOoK / 3aJaHus He BBHITIOIHEHBI BOOOIIIE;
MHHHMMAaJIbHBIM ypOBEHb: c1a00€ MOHUMAHUE CYTH METOIMKHU PELICHUs 3aJaull, IOMYyLEHbI Ipyoble
ommOku. Pemenuss He oOocHoBaHbl. He ymeeT HCIOIBb30BaTh HOPMATUBHO-TEXHUYECKYIO
muTeparypy. He MokeT HailTH B CIIpaBOYHOM Hay4HO-TEXHUYECKOU JIUTEPATYPE UCXOMHBIC 3HAUCHUS
JUI PacyeToB;
IIOPOTOBBI YPOBEHb: JOCTaTOYHOE I[OHMMAHHME CYTH METOAMKU pPELIEHUs 3aJaud, JOIMYILIEHbI
oumbOku. Pemenust He Bcerga 0OOCHOBaHBL. YMEET HCHOJIB30BaTh HOPMATHBHO-TEXHUUYECKYIO
muteparypy. Crnabo opueHTHpPYeTCs B CTICIUAILHON HAYYHOU JIUTEpaType;
CpeAHUH YPOBEHb: B IEJOM IOHMMAaeT CYThb METOIUKH PEIICHUS 3a/laud, JOMYIIEHBI OIIMOKH.
Pemennst He Bcerzja 000CHOBaHBI. YMEET UCIONB30BaTh HOPMATHBHO-TEXHUYECKYIO U CIICIMAIBHYIO
HAY4HYIO JIATEPATYPy;
IPOABUHYTHIM YpOBEHb: B LEJIOM IIOHUMAeT CyTh METOAMKM pEIICHUs 331a4d, JOIYLICHBI
HeToYHOCTH. CriocoOeH 00OCHOBaTh pElIEHHs. YMEET HCIOJIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U
CHELUATIBHYIO HAyYHYIO JINTEPATYPY;
BBICOKUI YPOBEHb: IOHMMAET CyTh METOIMKM pelleHus 3agaur. CrocoOeH 00OCHOBATh PEIICHHUS.
YMeeT uenosabp30BaTh HOPMATUBHO-TEXHUYECKYIO U CIELMAIBHYIO HAy4YHYIO JIMTEPATYypPY, NEPEeaoBON
OIIBIT.

Cocmasnarowas komnemeHyuu — 81a0eHue HasblKamu
HYJICBOM YPOBEHB: HE JIEMOHCTPUPYET BIIaJICHUE HABBIKAMH BBIITOJHEHUS MPOPECCHOHATHHBIX
3a7a4. He MOXXeT BEIIOIHUTE 3aJaHU;
MUHUMAJTbHBIN ypOBeHbI HC ,Z[@MOHCTpI/IpyeT BJIAJICHUC HaBbIKAMNU BBITIOJIHCHU S
HpO(l)eCCI/IOHaJILHBIX 3a1a4. I/ICHBITBIBaeT CYH_IGCTBGHHBIC pr,Z[HOCTI/I HpI/I BBIITOJIHCHUHN OTACIIBHBIX
3aJaHuN;
HOpOFOBBII\/'I ypOBeHbI BJIAACCT HAaBbBIKAMM BBLIIIOJTHCHUA HpO(beCCI/IOHa.HBHBIX 3a1a4 Ha HOpOI‘OBOM
ypOBHe. 3al[aHI/I}I BBIINMOJIHACT MCAJICHHO U HEKAYCCTBCHHO,
CpPeIHMI ypOBEHb: BIAJEET HAaBBIKAMHU BBIMOJHEHUS NPO(PECCHOHATBHBIX 3a/ad. 3aJaHus
BBITIOJTHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KaueCTBY;
NPOJIBUHYTHIA YPOBEHB: BiIaJIeeT YBEPEHHBIMU HaBbIKAMH BBIMOJIHEHUS MPO(EeCCHOHANBHBIX 33/1a4.
EI:ICTpO 1 Ka4CCTBCHHO BLINIOJIHACT 3aaHUA, HHOI'Ja ,Z[OHyCKa}I HC3HAYUTCIIBHBIC HOFpeLHHOCTI/I;
BBICOKHMU YPOBEHB: BJIaJICET YBEPEHHBIMH HaBBIKAMH BBITIOJIHEHUS MPOQPECCHOHAIBHBIX 3aj1ad.
BbICTpO M KauecTBEHHO BBINOJIHACT 33JaHUs, IPU HEOOXOAMMOCTU NEMOHCTPUPYS TBOPUYECKUI
MOJIXO/I.

Obobwennas oyenka cghopmuposanHocmuy KoMnemeHyuti
HYJIEBOM YpOBEHb: Ha HYJIEBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABISIONINE; OJHA WJIHM JBE U3
TpEX, OCTaJbHBIC — HAa OOJIee BBICOKOM YPOBHE;
MUHUMAJIbHBII ypOBEHb: Ha MHUHHUMAJIbHOM YPOBHE C(QOPMHPOBAHBI: BCE COCTABIAIOIINE; OFHA
WM JIB€ U3 TPEX, OCTaIbHbBIE — Ha 00Jiee BLICOKOM YPOBHE;



— TIOpOTOBBI YpOBEHB: Ha MOPOTOBOM YPOBHE C(HOPMHPOBAHBI: BCE COCTABIISIIOIINE; OJHA WU JBE
U3 TpEX, OCTAIbHBIE — HA 00Jiee BHICOKOM YPOBHE;

— CpeaHuil YpOBEHb: Ha CpelHEM ypOBHE C(OPMHUPOBAHBI: BCE COCTABIISIIONINE; OAHA WJIM JIBE U3
TpEX, OcTalbHbIC — HA O0JIee BHICOKOM YPOBHE;

— TPOABUHYTHIA YPOBEHB: HA MPOJABHHYTOM ypOBHE C(HOPMHPOBAHBI: BCE COCTABIISIONINE; OHA UITH
JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;

— BBICOKHI ypOBEHB: Ha BBICOKOM YPOBHE C(HOPMUPOBAHBI BCE COCTABIISIIOIINE KOMITETEHITUH.

4.2 Bonnpochl K 3K3aMeHY U IpUMep 3K3aMeHALMOHHOr0 OnJieTa

1 Ponb BHenpeHUs U(PPOBHIX TEXHOJIOTHH /ISl ”THHOBAIIMOHHOTO Pa3BUTHS IPEIIPUSTHH.

2 B uém 3akmovaercs nu(poBU3aMg TEXHOIOTHUECKUX MPOIIECCOB.

3 TumoBble penieHus MPON3BOJCTBEHHBIX MPOOJIEM C IIOMOIIBIO IIU(POBBIX TEXHOIOTHI.

4 XapaxTepuctuka HH(MOPMAIMOHHBIX 0a3 MaKkeTa MpHUKIaaIHbIX nporpamm Thermo-Calc.

5 OcHOBHBIC THIBI 33Jad, pEHIaeMbIX B Moayse «MeTaluryprudeckue TIpoIecChl» B MaKeTe
npukiIaaabix nporpamM Thermo-Calc.

6 IlonsTue 3¢(HeKTUBHON paBHOBECHOW PEAKIITMOHHOW 30HBI.

7 Kunernueckass Mozenb AJS BBHIIUIABKM U paUHUPOBAHUS CTalu B Moayie «MeTaurypruieckue
IPOIIECCHI» B MaKeTe MPUKIaaHbIX mporpamm Thermo-Calc.

8 OcHOBHbIE 33[1a41 PUKIIAHOTO 00ECTIEYCHHUSI METAJUTYPTrHUECKUX MPOIIECCOB.

9 OcHoBHBIC BO3MOXHOCTH IMaKeTa MpuKIaaHbix mporpamm FACTSage.

10 OcHoBHBIE BO3MOKHOCTH MaKeTa MPUKJIAAHBIX iporpamMm JMatPro.

11 OcHoBHBIE BO3MOXKHOCTH TaKeTa MPUKIaAHBIX mporpamMm ProCAST.

12 OcHoBHBIE BO3MOXKHOCTH TakeTa npukiagabix nporpamm MAGMASOFT.

13 OcHoBHBIE BO3MOKHOCTH TaKeTa MpUKIaaHbIX nmporpamm [lomuronCodr.

14 OcHoBHBIE BO3MOXKHOCTH IAaKeTa MPHUKIAIHBIX Tporpamm ESI Heat Treatment.

15 OcHoBHBIE BO3MOXKHOCTH TaKeTa MPUKIAIHBIX porpamMm QForm.

16 OcHOBHBIC BOBMOYKHOCTH TIaKeTa MPHUKIAIHBIX porpamm Deform.

17 OcHoBHBIE BO3MOXXHOCTH TaKeTa MPUKIaaHbIX iporpamMm ESI Additive Manufacturing

18 OcHoBHBIC BOBMOXKHOCTH TakeTa npukianabix nporpamm ANSYS Additive Suite

19 OcHoBHBIE BO3MOXHOCTH IakeTa npuKiIaaabix mporpamm ANSYS Additive Print

20 OcHOBHBIE BO3MOXHOCTH IaKeTa MPUKIaIHBIX TporpaMm Amphyon.

IIpumep 3K3aMeHALMOHHOI0 OMJIeTa

rOYBIO «IOHEIKU HAIITMOHAJIbHBbIA TEXHUYECKN YHUBEPCUTET»
YpoBeHb BhICIIEro TPO(YECCHOHATHLHOTO 00pa30BaHus:  Marucrparypa

Hanpasnenue noAroToBKy (CHEUUaNbHOCTh): 22.04.02 «Metanmyprus»
(x00, Hazsanue)
Marucrepckas nporpaMma: «DJIEKTPOMETANITYPTUS CTAIN
(Haszeanuue)
CemecTp: 2-i

VYueOnas nucuumuinHa:  [IpuknanHoe mporpaMMHoe o0ecrieueHIe B METAITYPTHIECKIX pacyeTax

BUJIET Ne 1

1. Pons BHeapeHus HU(POBHIX TEXHOJIOTHH IJI1 HHHOBAIIOHHOTO Pa3BUTHS MPEATIPHUSITHN.

2. Kunernueckas MOJENb AJIs BRITUIABKU M PAGUHUPOBAHUS CTATH B MOy e «MeTauryprudeckue
MPOIIECCED» B TTAKeTe MPHUKIAAHEIX mporpamm Thermo-Calc.

3. OcHoOBHBIE BO3MOXHOCTH ITaKeTa MPHUKJIAAHBIX porpaMM Amphyon.

VYTBepkACHO Ha 3aceaHnuH Kaeapbl DNeKTPOMETAILTYPr st
(HanMeHOBaHHe KadeIphI MOIHOCTHIO)
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IIporoxon Ne oT r
3aB. xadempoii

(moruck)
DK3aMeHaTop

(moaruck)

4.3 Kputepuu olleHUBAHUS

(®.1.0.)

Kopsyn E.JL.
(®.1.0.)

OneHuBaHue YpOBHS OCBOEHHUS CTYIAEHTOM Y4eOHOIo mMarepuasia JUCUUIIIMHBI TPOU3BOAUTCS B
X0J1€ TEKYLIEro KOHTPOJIS U MPOMEXKYTOYHOU aTTeCTalluU (CEMECTPOBOTO KOHTPOJIs).
Tekymuii KOHTPOJb 3HAHWK CTyJAeHTA OYHOH GopMbl OOYYEHHUS OCYIIECTBISETCS I10

pe3ynbraraM Tekylueil padotnl. Texymas paboTa moapa3aenseTcss Ha TEKYIIyl0 ayIuTOpHYI0 paboTa
MU TEKYIIYI0O CaMOCTOATENbHYI0 paboTy. Tekymiass aynuTopHas padora mpearnoiaracT TEKYyITUH
KOHTPOJIb 3HAHUH CTyJEHTa MO pe3yiabTaraM Y4eOHBIX 3aHATHH. OOBEKTaMH TEKYLIero KOHTPOJIS
ABIIAIOTCS: TOCEUIAeMOCTh AYAMTOPHBIX YYEOHBIX 3aHATHUN; paboTa Ha 3aHATHUSAX; TEKYLIUH OMpOC.
Texymasi camMocTosiTeJibHAsi padoTa CTyAeHTa OOy4YeHHUsS MPEAINOoJaracT BBIOJHEHUE 3aJaHUS
(KOHTPOJIBLHOM pabOThI) B COOTBETCTBUH C METOJNYECKUMH PEKOMEHIAIMSIMH.

IMokazatensb MakcumainbHOe KOJIMYeCTBO 0alioB
Texymas ayiuTopHasi padora:
—  IIOCEIIAeMOCTh ayJUTOPHBIX YUEOHBIX 3aHATHH (32 BCE 3aHSATHS) 30
— pabora Ha 3aHATHAX (32 BCC 3aHATHU) 30
—  TEeKyUIHi orpoc (3a BCE OMPOCHI) 30
Tekylasi caMocToATeIbHasi padoTa
— 3ajaHue (KOHTpoJbHAs pabora) 10

Texkymuii KOHTPOJIb 3HAHUI CTyIAeHTa 3a04HOH (opMbl OO0y4YeHHs OCYLIECTBISETCA I10
pe3yapTaTaM Tekylleid padorbl. Tekymas pabora BKIOYaeT B CeOsl TEKYIIYIO CaMOCTOSTEIbHYIO
pabory. Tekymasi caMocTosiTeIbHasi padoTra cCTyaeHTa OOYYEHHs MPENAIoaraeT BbIMOJIHEHUE
3ajaHus (KOHTPOJIBLHOM paboThl) B COOTBETCTBHH C METOJIMYECKUMHU PEKOMEHAAIUSIMH.

Ilokazarens MaxkcuManbHOe KOJIHYECTBO 0alIJI0B

Texyimas caMocToATeJIbHasi padoTa

— 3ajaHue (KOHTpoJbHas pabora) 100

IIpome:xxyTouHasi aTTecTalMsl CTYJICHTOB OYHOM U 3204HOM (HopM 00yUEHHUS OCYIIECTBIISETCS
B (opMe HK3aMEHA: B HK3aMCHAIIMOHHOM OWJIeTe MPEeIyCMOTPEHO [IBa TEOPETHUYECKHUX 3aTaHUs U
3ajaya.

HpOMe)KyTO'—lHaﬂ aTrecranus MakcruMalbHOE KOJIHYECTBO 0allJIOB

—  TEOpEeTHYECKUH BOIPOC (3a KaXKblil BOIIPOC) 40

—  3aja4a 20

Pacuer 6amnoB (B) s CTYACHTOB OYHOM U 3204HOI POPMBI 0O0YUECHHUS OTIPENEISIETCS C YIETOM
nojeBoro ygactus Tekyiei pabotsl (TP) u mpomexyrounoii arrecranuu (ITA):
B=TP*0,3+I1A*0,7

[Monyuennas ouenka o 100-0ayIbHOM IIKalle ONMpeeNsieT OLEHKY 10 TOCYAapCTBEHHOM IIKaie
n mkane ECTS:

Cymma 6amitoB o 100-6ansHOM Ouerka 1o mxane ECTS OreHka Mo rocyaapCcTBEHHOM
TIKaJIe TIKaJIe
90-100 A OTan4HO
80-89 B x
75-79 C OPOTIO
70-74 D YIOBJIETBOPUTEIHHO
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CymmMma 6amitoB o 100-6ansHOM OreHka 1mo rocyaapCcTBEHHOM

Orenka 1o mkaine ECTS

LIKaJIe IIKaJic

60-69 E

35-59 FX HEYJIOBIETBOPUTENHHO
0-34 F*

* — ¢ 00s13aTENIBHBIM MMOBTOPHBIM U3YUCHUCM OUCHUIIJINHBI.

[Ipu HeBBIMONHEHHM BCEX 3aJaHHi, MPEAYCMOTPEHHBIX Y4eOHOH MpPOTrpaMMON JHCLUIUIMHBI
corsacHo «IlonoxkeHuto 00 opraHuzanuu ydyeOHOro Ipolecca» CTYIEHTY B BEIOMOCTb IO KypCy
craButcs 3anuck «He nomymen». CryaeHTam, KoTopble OBLIM JOMYIIEHBI K caue dK3aMeHa, HO He
SABWJINCBH HAa HETO, B BEJOMOCTH CTaBUTCSA 3anuch «He aBuiicsa».

4.4 TlpuMep TEKYIEro onpoca Ha NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHAX H
J1a0opaToOpHBIX padoTax
Texkymuid KOHTPOJNb 3HAHUW CTYIACHTOB MPOU3BOJUTCS IO pE3ylbTaTaM BBIMOJTHEHUS
MHAVBUAYAJIBHOTO 33JaHMsI, BO BPEMs KOHTPOJIBHBIX OIPOCOB B XOJ€ IPOBEICHMS MPAKTUYECKUX
3aHATHUI.
IIpumep Tekymiero onpoca Ha NPaKTUUECKOM 3aHATUU Ne2 1o Teme nekuuid Ne2:
1. Kakwue ocHOBHBIC TapaMeTpbl BBOAATCA Ha riaBaoM okHe ITITIT Thermo-Calc?
2. Kaxue nadopmarmonnsie 6a3el ucrons3yet [I1I1 Thermo-Calc?
3. Kakwue 3amaun perraet Mmoayinb «Metamnyprudeckue nporeccsi» [T Thermo-Calc?
4.

OCHOBHOI METOJI pelICHUs] PAaBHOBECHOTO cocTaBa pearupyromux ¢a3 B [IIIT Thermo-
Calc?

4.5 KypcoBoe nNpoeKTUpoOBaHHe
Y4eOHBIM MJIaHOM KYPCOBOE MPOCKTUPOBAHNE HE 3aINIaHUPOBAHO.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHaAs1 JMTEpaTypa

1.1lleep, A.-B. Uaayctpus 4.0: oT mpopbIBHON OWM3HEC-MOJIETH K aBTOMATH3alMK OW3HEC-
nporieccoB / A.-B. llleep; mepeBon O.A. Bunnuenko, J[.B.CredanoBckuii; moj penakmueit
J.B. Credanorckoro. — M.: Jleno, 2020. — 272 ¢. — ISBN 978-5-85006-194-4. — TekcT: 37eKTPOHHBIN
// Hudposoii 00pa3oBaTeNnbHBIHI pecypc IPR SMART: [caliT]. - URL:
https://www.iprbookshop.ru/109859.html — Pexxum gocTyna: 1jist aBTOPU3UP. TOIb30BaTENEH

2.T'onyGes, C.C. YmpasneHue MpoMbIIUIEHHBIME TexHOnorussMu: MoHorpagus / C.C. T'omy6Oes.
— M.: Aii TIm Ap Meama, 2022. — 235 c. — ISBN 978-5-4497-1692-7. — TekcT: 3JI€KTpPOHHBIN //
Hudposoit 00pa3oBaTeNbHBIHI pecypc IPR SMART: [caiT]. - URL:
https://www.iprbookshop.ru/121783.html — Pexxum gocTyna: 1jist aBTOPU3UP. TOIb30BaTENEH

3.Koncnekr nexkuuii mo mucuuruinbe «lIpuxiagnoe 110 B MeTamyprudyeckux pacuéraxy» JUis
oOydJaronuxcst 1Mo HarpasieHu0 moarotoBku 22.04.02 «Mertamnyprusi», Marucrepckas mporpamma
«QnexTpomeTayprus cranu» [DnexktpoHHbli pecype] / CocraBurens: Kopsyn EJI — 0,62 M6. -
Honenk: TOYBIIO «/IOHHTVY», 2022. — 1 ¢aiin. — Cucrem. TpeboBanusi: Acrobat Reader. (moctymn
yepe3 JINYHbII KaOMHET CTYACHTA).

I1. TonosiHuTEIbHASA JIUTEpPATYypa
4. KoMIbIOTEpHOE MOJICIMPOBAHUE IIPOIIECCOB OOPAOOTKH METAJIOB JAaBJICHHEM: ydeOHOE
nocobue / A.A. boraros, JI.A. IlaBnos, M.B. EpnanoB [u ap.]; mon pemakumeit A.A borartoa. —
ExarepunOypr: M3ngatenbctBo Ypanbckoro yausepcuteta, 2018, — 248c. — ISBN 978-5-7996-2390-6.
— Tekct: snextponnsni // IudpoBoit obpazoBarenpHbi pecypc PR SMART: [caiir]. — URL:
https://www.iprbookshop.ru/106398.html — Pexwum gocTyma: st aBTOPU3UP. TOIB30BATENIEH.



https://www.iprbookshop.ru/109859.html
https://www.iprbookshop.ru/121783.html
https://www.iprbookshop.ru/106398.html
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6 YYEBHO-METOJUYECKOE OBECIIEYEHUE JUCIHUIIJINHbBI

Y4eOHO-MeTOAMYECKUE U31aHUs, pa3padoTannbie B JOHHTY:

5.Metoaudeckue yka3zaHus K NMPaKTUYECKUM 3aHATUAM no aucuuiuinHe «lIpuknannoe I10 B
METaJUTYpTHUECKUX pacu€rax» Juisi OOydJaromuxcss 10 HampaBieHHio mnoarotoBku 22.04.02
«MeTtatyprusi», MarucTepckasi mporpaMma «JIeKTPOMETAIUTYpPIUsl CTanmy [ DIeKTpoHHbIN pecypc] /
Cocraurenb: Kop3yn E.JI. — 0,97 M6. — Jonenk: 'OYBIIO «/IOHHTY», 2022. — 1 ¢aiin. — Cucrem.
TpeboBanus: Acrobat Reader. (noctyn yepe3 nuyHbIN KaOUHET CTYICHTA).

6.MeToauveckne yka3aHusi K caMOCTOSTelbHOU padore mo auctuminHe «[Ipuknagnoe 10 B
METAJUTyprUYecKiX pacuérax» [uig oOOy4yalomMXCsl 110 HampaBieHHi0 noAarotoBku 22.04.02
«MeTamnyprusi», MarucTepckas mporpamma «JIeKTPOMETAIUTYPI sl CTanmy [DnekTponHsiii pecypc] /
Cocrasutens Kopsyn E.JI. — 184 K6. — [Joneuk: [OYBIIO «IOHHTY», 2022. — 1 daiin. — Cuctem.
TpeboBanus: Acrobat Reader. (moctyn uepes TUYHBIN KAOMHET CTYACHTA).

7.Meronnyeckue YKa3aHHsS K BBIIOJHEHHUIO WHAWBUAYAJIBHBIX 3aJaHUM 1O JAHUCIUILIMHE
«[Ipuknaanoe 10 B MeTamypruueckux pacdérax» ajas 00y4arolMXcs 10 HAMPaBICHUIO MOJATOTOBKU
22.04.02 «Metayutyprusi», MarucTepckas rnporpamma «JIeKTPOMETALTYPIUs CTann» [DIeKTpOHHBIN
pecypc] / CocraBurens: Kopsyn E.JI. — 0,29 M6. — Jlonenk: [OYBIIO « IOHHTY», 2022. — 1 daiin.
— Cucrem. TpeboBanus: Acrobat Reader. (moctyn uepe3 TMUHBIN KaOUHET CTYJCHTA).

JIEKTPOHHO-UH(OPMaALIMOHHBIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library.
9BC IPR SMART - http://www.iprbookshop.ru.

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

JIeKIIHOHHBbIE 3AHATHS.

VYuebnas aymuropus Ne5.037 ODIUIT yueOHbI KOpmyc S5 1 TPOBEACHHUS 3aHITHI
JEKIIMOHHOTO TumMa (MyJbTUMEANHHOE O0O0OpYJIOBaHHME: KOMIBIOTEp C BBIXOJOM B VIHTEpHET
P3/1.6GHz/512Mb/40Gb, Omnepaumonnas cuctema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0
(2015), monutop LG Studioworks 5D, Buneonpoextop Sony VPL-EX4 ¢ sxpanom ProView 180x180
Matte White; cnieninanuzupoBanHas MeOesb: JOCKa ayIUTOPHAs, CTOJIBI U CTYJIbS).

IIpakTH4yeckHne 3aHATHSA.

VYuebnas aymuropust Ne5.035 DI yueOnblii KOpmyc S5 aiis MPOBEACHUS MPAKTUUCCKUX
3aHATHH  (MyJIBTUMEIUITHOE 0o0OpyJOBaHUE: KOMIIBIOTEPHI ¢ BbIXOJOM B  MHTepHer
Duron/1.4GHz/256Mb/80Gb,Onepannonnas cuctema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0
(2015), xomnbroTepHast online MOAENb MpoLecca BHEMIEYHONH 0OpabOTKH CTalli TOCTYITHAS 110 CCBIJIKE
https://steeluniversity.org, KoMmbplOTepHass MOJETb I MOJCIUPOBAHUS JIMTCHHBIX TIPOIECCOB
LVMFlow CV4.7r8 (yueOnas Bepcusi, nunenzus Ne§323), pazpadorannas B JOHHTY kxommnbiorepHas
MOJIeNIb TIpoliecca BhIMUIaBKU ctainu u deppocmiaBoB «OPAKYJI», Buneonpoektop Sony VPL-EX4,
skpan mnpoeknuoHHB ELINSCREEHNS V119XWSI; cnenuanusupoBanHas MeOenb: AOCKa s
pUCOBaHMS MapKEPaMH, CTOJIBI U CTYJIbS).

CamocrosiTeabHas padoTa.

[lomemienuss 111 CaMOCTOSITENIBHOM pabOThl ¢ BO3MOKHOCTBIO TMOJKIIIOUEHUS K CEeTH
«HTEepHET» M OOecleueHnueM JOCTyMa B AJIEKTPOHHYI0 HH(POPMAIIMOHHO-00Pa30BaATEIbHYIO CpEIy
OpraHM3aly: YUTalbHbIE 3ai1bl, yueOHble Kopryca 2,3. (KommnbioTepHas TEXHUKA C BO3MOXXHOCTBIO
nojKiItoueHus: Kk cetu «HTepHET» M OOecreueHrneM JOCTyma B AJIEKTPOHHYIO HH(OPMAIMOHHO-
obpasoBarenbayto cpeny (DMOC JIOHHTY) wu snektpoHHo-OmOmuotreunyio cucremy (OBbC
[PRbooks), a Tak:ke BO3SMOXXHOCTBHIO WHAMBHUIYAILHOTO HEOTPAHHMUYEHHOTO JOCTYIMAa OOYJarOIIUXCs B
3BbC u DUOC nocpeacrsom Wi-Fi ¢ mepconansHbIXx MOOHIBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — o6mecrBennas auneHsus MPL 2.0/ Grub loader for ALT Linux - jaureH3us
GNU LGPL v3/ Mozilla Firefox - munensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) - nuuensus GNU GPL.


http://donntu.ru/library
http://www.iprbookshop.ru/
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