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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopenHa uist peanmu3armu B 2023 - 2024
y4eOHOM oy Ha 3acefanuu kadenpsl TexHonoruii 00pabOTKU MaTepUaIoB

[Iporokom or 20 1. Ne

3aB. kadenpoii A.b. Momep

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2024 - 2025
yueOHOM roay Ha 3aceqanuu Kadeapsl TexHomoruii 00paboTKH MaTepHaioB

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.b. Monnep




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsbl

JucuumnuHa WHXUHUPUHT TEXHOJIOTMYECKUX IIPOLECCOB IPOU3BOJACTBA IIpOKaTa
BXOJUT B YaCTh y4eOHOTO TIaHa (GOPMUPYEMYIO YUYACTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUM
00pa3oBaTebHON MPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMsS  (YMEHHUs,  BIJIAJICHUS),
cOpMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTUINH/ TPAKTUK:

WNudopmanioHHbIE TEXHOJIOTHH B TPOKATHOM ITPOU3BOJICTBE

JlorucTrka B COBpEMEHHBIX METAINTYPIHUECKUX KOMILJIEKCaX

MupoBoii ppIHOK MaTepHaioB 1 MHHOBALIMOHHBIX TEXHOJIOTUH UX 00pabOTKH

3HaHus (YMEHMs, BIaJIeHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IMMBI JJ1s1 U3YyYEHUS] AUCIUILIINH/TIPAKTHK:

OcoOeHHOCTH  TMPOM3BOJACTBA  METAUIONpoKaTa IS pa3MuHbIX  OTpaciel
MIPOMBIIITIEHHOCTH

Jlu3aifH MHHOBAIIMOHHBIX TEXHOJIOTHH B 00pa0OTKE MaTeprasoB IaBIeHUEM

WHHOBaIIMOHHBIE TPOLIECCHI B TPOU3BOICTBE METAIIIOU3ACTUI

3 Kommnerenuun o0yuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/IbTaThl 00y4eHHs

B pesynpraTe OCBOEHHS IUCHUIUIMHBI (MOAYNs) «VHXUHUPHUHT TEXHOJOTUYECKUX
IIPOLIECCOB  NPOU3BOACTBA IpOKaTa» OOy4aroIMics JOJDKEH 007a7aTh  CIETyIOUUMU
KOMITETEHIMSIMU:

Kon nanukaTtopa NHaukatop 10CTHKEHUS KOMIIECTCHITUN

VYK-1 CnocobGeH oCymIecTBISITh KPUTHUYECKHH aHaau3 NpOOJIEMHBIX CUTYalluii Ha OCHOBE
CHCTEMHOTO ITOX0a, BEIPA0ATHIBATh CTPATETHIO JEHCTBUI

YK-1.1 AHamusupyeT TpOOJEMHYIO CHUTYaIlMI0O KaK CHCTEMY, BBISBISAS €€
COCTABJISIFOIIME U CBSI3H M1y HUMHU
YK-1.2 Kputnuecku olleHUBaeT Ha/IS)KHOCTh UCTOYHUKOB HH(POpMaInH, paboTaeT ¢

NPOTHBOPEYMBON WH(pOpMAIMEd W3 pa3HBIX HMCTOYHUKOB, ONpEACISICT
npobGensl B WHGOPMAIMKM, HEOOXOTUMOUN MJIsi PEIICHHS MPOOIEMHOM
CHUTYaIIUH, U TPOSKTUPYET MTPOLIECCHI [0 UX YCTPAHCHHUIO

YK-1.3 Pa3zpabatbiBaeT U cojaepikaTeabHO apryMEHTHUPYET CTPATerHi0 pPelieHUus
npoOJIEMHOM CUTyalluM Ha OCHOBE CHUCTEMHOTO U MEXIUCUUILIMHAPHOTO
MOJAXOJIOB; CTPOMT CHEHApUU peaqu3aliud CTpaTerud, OIpeaesss
BO3MO>KHBIE PUCKU U NpeJIaras NyTy UX YCTPaHSHUs

VK-2 Criocoben YHPABJIATH IIPOCKTOM Ha BCCX 3TallaX €0 X KM3HCHHOI'O IIMKJIa

YK-2.1 @opMyIHpyeT HA OCHOBE MOCTABJICHHOIN MPOOIEeMbl MPOEKTHYIO 3a7auy U
croco0 ee PelIeHHs Yepe3 pealln3alliio MPOSKTHOTO YIPABJICHHUS
YK-2.2 Pa3pabarbiBaeT KOHIENIMIO IPOEKTa B paMKax 0003HauUE€HHOUW MPOOIEeMBbI:

(I)opMmepyeT ociib, 3aJadu, 000CHOBEIBACT AKTYaJIbHOCTb, 3HAYUMOCTD,
OKNJACMBIC PE3YJILTATHI U BO3MOKHBIC C(i)epbl HUX IPUMCHCHUSA

YK-2.3 PazpabaTbiBaeT IuiaH peajau3alMy MPOEKTa ¢ YYETOM BO3MOKHBIX PUCKOB
peanu3alMyu U BO3MOXHOCTEW WX yCTpaHEHMs, IJIaHUPYeT HeoOXOAUMBbIe
pecypcehl

YK-2.4 OcymiecTBisieT MOHUTOPUHI XOJla pPEaju3alud IPOEKTa, KOPPEKTUPYET

OTKJIOHCHUA, BHOCHUT IOONOJHHUTCIBHBIC M3MCHCHHA B IIJIaH pCajin3dallun
IPOCKTA, YTOYHACT 30HbI OTBETCTBCHHOCTHU YYACTHHUKOB ITPOCKTA

YK-2.5 [Ipemnaraer mpoueaypsl W MEXaHHU3Mbl OLIEHKM KauecTBa MPOEKTa,
HH(PPACTPYKTYPHBIE YCIOBHS JUISl BHEJAPEHHUS PE3YIHTATOB IMIPOCKTA




[TK-1 CriocobeH 000CHOBaHHO OTIPEIEIIATh OPraHN3alMOHHBIC K TEXHUYECKUE MEPHI 110 BBIITYCKY
WHHOBALIMOHHBIX BUJOB ITPOKATA YEPHBIX U LBETHBIX METAJIJIOB U CIUIaBOB IIPOU3BOJICTBEHHBIMHU

MOIpa3JIeJICHUSIMHU

[IK-1.1

[IpoBOAMT  MapKETHMHIOBBIE  HCCIEAOBAHUS  HAYyYHO-TEXHUYECKOU
UHPOpPMALIUK; TUArHOCTUPYET OOBEKTHl MPOKATHOTO MPOM3BOJCTBA HAa
OCHOBE aHallu3a HAY4YHO-TEXHHYECKOW MH(POpPMAIMU O TEXHOJIOTMYECKHUX
npoueccax

IK-1.2

VYcraHaBnuBaeT CBA3M MEXKAY TEXHOJIOTMYECKMMM IIpoLeccaMu U
00BEKTaMU MPOKATHOIO IPOU3BOICTBA CO CBOMCTBAMM T'OTOBOW MPOAYKIUHY,
CBIpbSl M PACXOJHBIX MaTEpUaOB, COCTaBOM, CTPYKTypOM MeTauia u
(U3NYECKUMH, MEXaHWYECKUMH, XHUMHUYECKHUMH, TEXHOJIOTHYECKUMH U
9KCIUTYaTaIMOHHBIMU CBONCTBAMU

IK-1.3

[IpuMeHsieT OCHOBBI TEOpUU TPOIECCOB OOpPadOTKH MaTEpPHANIOB TIPH
pelIeHUN TEXHOJIOTHYECKUX 3a]1a4 MTPOKATHOTO MPOU3BOJICTBA.
PaccuntbiBaeT OCHOBHBIE TEXHOJOTUYECKHE IPOIIECCHI
MIPOM3BOICTBA

IIPOKaTHOTO

[IK-2 CrocobeH ompeaensTh OPraHU3alMOHHBIE W TEXHUYECKUE MEphI IS BBIMOJTHEHUS

MIPOU3BOJICTBEHHBIX 33JlaHUM 10 BBIIMYCKY TOPAYEKATAHOIO IpOKaTa M WHKWHHUPUHTA
TEXHOJIOTUYECKHX MTPOLIECCOB
[K-2.1 VYcranaBnuBaeT ~ OCHOBHbIE ~ TpeOOBaHUS K  TEXHOJOTUYECKOMY

000pYIOBaHUIOIJISL TIPOU3BOJICTBATOPSUEKATAHOTO MPOKATal BO3MOXKHOCTh
€ro MOJICPHHU3AINHI

[1K-2.2

ObecnieunBaeT CTaOMIBHOCTh TEXHOJOTHUYECKOTO IpoIiecca MPOU3BOJICTBA
ropssY€KaTaHoro  MpoKara; TMPUHUMAET pEeHIeHus O  TpeOyeMbIX
perIaMeHTUPYEMBIX KOPPEKTUPOBKAaX HA OCHOBE KOHTPOJS TEKYIIUX
OTKJIOHCHUM OT 3aJaHHBIX BEJIWYMH IMapaMeTPOB M TMPOM3BOACTBEHHBIX
ToKazaTenei

I1K-2.3

OcymiecTBiISIET KOHTPOJb KauyecTBa TOpsUEKaTaHOTO MpoKaTa Ha CTalIusx
TEXHOJIOTMYECKOT'0 IIPOIIecca M TOTOBOM MPOIYKIIUH

IIK-3 Cmocoben ONpCACIIATh OpPraHU3allMOHHBIC M TEXHUYECCKHE MCPbI IS BBIIIOJIHCHUSA

IIPpOU3BOJCTBCHHBIX
TCXHOJIOTHYCCKUX II

SaﬂaHI/Iﬁ II0 BBIITYCKY XOJIOJHOKAaTaHOI'0 JIMCTa W HWHXHWHUPHUHTA
POLICCCOB

[1K-3.1

VYcranaBauBaeT OCHOBHBIC Tpe60BaHI/I$I K TEXHOJIOTUYCCKOMY
06opyz[013aHmo JJI1 ITPOU3BOJACTBA XOJIOJHOKATAHOI'O JIMCTA U BO3MOKHOCTD
€ro MOACpHU3alnnu

[1K-3.2

ObecnieunBaeT CTaOMIBHOCTh TEXHOJOTHYECKOTO IpoIiecca MPOU3BOJICTBA
XOJIOJIHOKAaTaHOTO  JIUCTAa; NPUHUMAeT pelieHus O  TpedyembIx
pErilaMeHTHPYEMbIX KOPPEKTHPOBKaX Ha OCHOBE KOHTPOJS TEKYIIUX
OTKJIOHEHU OT 3aJaHHbIX BEJIWYUH IapaMETPOB M MPOU3BOJICTBEHHBIX
rokazaTelei

I1K-3.3

OCYH.[GCTBJ'ISI@T KOHTPOJIb Ka4€CTBa XOJIOJHOKATAHOI'0 JIMCTAa Ha CTaJUAX
TCXHOJOTHYCCKOT'O ITpoccca U TOTOBOM MNPOAYKIINH




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM
qucie:
— KOHTaKTHas pabora— 51,5 akay. gacos:
—ayautopHas — 48 aka. 4acos;
— BHeayIuTOpHas — 3,5 akaj. 9acos;
— camocTosTenbHas pabota — 56,8 akas. gacos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

dopma TeKyILEero
Bun KOHTpOJIS
CaMOCTOSITENILHOM |  yCIIEBAEMOCTH U
paboThI POMEKYTOUHON
aTTecTaluu

Kon
KOMIICTCHIIUHA

Paznen/ Tema
JIACLUTUTIHBI

Cemectp

nab. | mpaxr.
3aH. | 3aH.

pabota cryaeHTa

Jlek.

CamocTosTenpHast

1. WmxuHUpUHT
TEXHOJIOTHYECKMX  TIPOLECCOB
MPOM3BOJCTBA TOPAYEKATaHOTO
pokara

1.1 Texuonorun Harpesa
HCXOAHBIX 3aroTOBOK.
NnxuHupuHr peXUMOB
Harpesa

1.2 TexHonoruu
KOHTPOJINpYyEMOH u
TEPMOMEXaHUYECKOU

4 4 10
npokatkd.  VHXUHUPHUHT
peKUMOB ~ OoOXKaTUii
TEMIIEPATYPHBIX YCIOBHUM

1.3 Texnonoruu
YCKOPEHHOT'O  OXJIAXKICHUS
ropsiYeKaTaHoro  IMpOKaTa. 4 4 7,5
UmxuanpuHT PEXIMOB
OXJIXKJCHHS

1.4 DpojwolMsS CTPYKTYPHI
M MEXaHWYECKUX CBOICTB 4 4 9
rOpsYEKaTaHOro MPOKaTa

Wroro no pazaeny 16 16 36,5

2. WmxuHUpUHT
TEXHOJOTHYECKHX  MPOLIECCOB
MPOM3BO/CTBA XOJIOIHOKATAHOIO
mpokara

2.1 WmxuHUpUHT
TEXHOJIOIHYECKUX 4 4 2
pEXKUMOB XOJIOIHOM

2.2 WmxuHUpUHT
TEXHOJOTHYECKIX

.| 3 2 2 4
PEeKUMOB TEPMHUYCCKON
00paboTKH

2.3 DBomonus CTPYKTYpEI
M MEXaHMYECKHX CBOMCTB 2 6,3
XOJIOMHOKATAHOT O POKaTa




2.4 HoBble TEXHUYECKHE M
TCXHOJOI'MUCCKUC PCIICHUSA

Jinit: obecrieueHus 2 8

IJIOCKOCTHOCTH  JINCTOBOIO

npokara

Hroro 1o pa3neny 8 8 20,3

Hroro 3a cemectp 24 24 | 56,8 9K3aMeH
HTtoro mo gUCIHUILIMHE 24 24 56,8 9K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

HpI/I MOPOBCACHUN JICKIMOHHBIX W HNPAKTHYCCKUX 3aHATHI HCIIOJIB3YIOTCA KaK
TPpaAUIUOHHBIC, TAK U MOAYJIbHO-KOMIICTCHTHOCTHBIC 06p8,30BaTeJ'IBHBIe TCXHOJIOI'MH, aKTUBHBIC
U UHTCPAKTHUBHBIC MCTOJIbI O6y‘-IeHI/I$I.

Ha 3amaTmsx  menecooOpa3sHO — HCIONB30BaTh  TEXHOJIOTHIO  KOJUIEKTHBHOTO
B3aHMOO6yquH$[. HpI/I 3TOM HCO6XOI[I/IMO IMOBBIIIATH IMO3HABATCIIbHYIO AKTHUBHOCTL CTYACHTOB,
OpraHu3ys CaMOCTOSTENIbHYIO pab0Ty KaK UCCIIE0BATENECKYIO TBOPUYECKYIO ACATEIBHOCTD.

CHGILYGT HCIIOJB30BaATh KOMIIJIICKC HWHHOBAIIMOHHBIX MCTOAOB AaKTHBHOI'O 06yquH51,
BKJIFOYAIOLINH B ceOsl:

- co37JaHME TPOOJEMHBIX CHUTYyallMii C TIOKAa3aTeNbHBIM pEIIEHHEM MpoOIeMbl
IpernojaBaTesieM 1 06e3 Hero;

- CaMOCTOATCIIbHYIO IMOMCKOBYIO JCATCIILHOCTH B PCIICHHUU HpO6JI€M, HaIrpasBJIIEMYIO
MIPero/1aBaTeliem;

- CAMOCTOSITEIIEHOE pelIeHue MPoOIeM CTyIEHTaMH IO KOHTPOJIEM ITPETIOIaBaTEes.

Peanmaunﬂ MHHOBAITMUOHHBIX MCETOI0B 06yq€HH$I BO3MOXHa C HCIIOJIb30BAaHUEM
CIIEAYIOIINX TIPUEMOB:

- pacKphITHE IIperojaBaTelieM IMPUYHH U XapakTepa Heyaad, BCTPEYaroluxcsa IIpU
pelieHny npooem;

- IEMOHCTpALMS Pa3HbIX MOJIX00B K PEIICHUIO KOHKPETHOU MPOOIEMBIL;

- AHAJIM3 MTOJTYUYCHHBIX PE3YJIBTATOB U OTBICKAHUEC I'PaHUI] UX IPUMECHUMOCTH.

HpI/I OPOBCACHUN 3aKIOYUTCIIBHOTO KOHTPOJIA HCO6XOI[I/IMO BBIABUTL CTCIICHb
MPaBUJIBHOCTH, 00beMa, IITyOHHBI 3HaHUN, YMEHUH, HABBIKOB, TIOJYYEHHBIX ITPH U3yUYEHUH Kypca
Haps/1y C BBISIBJICHUEM CTETIEHU CAMOCTOSITEIEHOCTH B IPUMEHEHHH TTOJTy9E€HHBIX 3HAHHH.

6 YueOHO-MeTOoquYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKECHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe U CIUIIMHBI (MOYJIs1)
a) OcHoBHAas1 IMTEpPaTypa:



1. Kanpuenko, A. A. MatemaTtndeckue METO/IbI B MH)KEHEpUH  yueOHoe mocooue / A. A.
Kanpuenko, K. I'. [Tamenko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekTpoH. ONT. TUCK
(CD-ROM). - 3ari. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/1/113
3197/2835.ndf&view=true

(mata oopamenwus: 25.09.2020). - MakpooObeKT. - TEKCT : 3I1eKTpOHHBIH. - CBECHUS JOCTYITHBI
takke Ha CD-ROM.

2. PsbumkoBa, E. C. Teopus u TexXHHKa WHXCHEPHOTO OSKCIIEPUMEHTA
yuebHo-meroandeckoe nmocooue / E. C. Psouukosa, M. 0. Psg6unkoB. - Marauroropek : MI'TVY,
2015. - 1 opekrpon. onr. muck (CD-ROM). - 3arn. ¢ tutyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/112
4009/1482.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeZieHns nocTynHbl Takke Ha CD-ROM.

3. Tonmaues, I'. I'. ABTOMaTH3aIMsI TEXHOJOTHIECKUX MPOIIECCOB MPOKATKU | yaeOHOE
nocobue / I'. T. Tonmaue ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. JUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2886.pdf&show=dcatalogues/1/113
4176/2886.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekr. - TekcT

HekTnOHABIN. - CRenenns moctvitabel Takxke Ha CD-ROM.

0) JlonosiHUTeIbHAS JIUTEPATYpa:

1. Aantynos, A. B. KypcoBoit mpoekT no nucturiinHe "TexHomorus MamHOCTpoeHus "
yuebHoe nmocobue / A. B. Aurymos, M. B. Hanmumosa, H. H. Orapkos ; MI'TY. - MarHuroropcek :
MI'TY, 2017. - a7 C. X WL, TaoII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2701.pdf&show=dcatalogues/1/1131
708/2701.pdf&view=true (mata ooOpamenus: 25.09.2020). - MakpooObekr. - TekcT
AJIEKTPOHHBIN. - IMeeTcs neyaTHbIA aHaJIor.

2. benan, A. K. IlpoexktupoBanue u pacdeT 000pyA0BaHUS MPOKATHOTO CTaHA | yuyeOHOe
nocobue / A. K. benan, O. A. benan ; MI'TY. - Maruutoropck, 2014. - 135 ¢. : ui., rpad., CXeMBI.
- URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/11151
10/774.pdf&view=true (mata oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 2JIeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

3. Kynpsmos, A. A. MamuHbl Uisi MEXaHU3alUKd padOT B MPOKATHOM IMPOU3BOJICTBE :
METOJUYECKUE YKa3aHUs K J1abopaTopHbIM paboTam mo aucturuimHe "CrenuanbHble MalldHBI
JUISL MEXaHHU3auu paboT B MeTayurypruueckoM npousBojactse” / A. A. Kyapsiios ; MI'TY. - [2-e
u3a.]. - Marauroropck : MI'TVY, 2012. - 1 snextpon. ont. auck (CD-ROM). - 3arn. ¢ tuty.
JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1337.pdf&show=dcatalogues/1/1123
665/1337.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TekcT
ANEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

B) MeToauyeckne yKazaHus:



1. ObopynoBanue i HPOU3BOACTBA M KAYECTBO MPOAYKIIMH B IIEXaX ropsuei MpOKaTKH
: yuebHoe ocoone / M. U. Pymsunes, O. B. Cunuikuit, 1. . Kunsun, O. b. Kanyruna ; MI'TY.
- Maruutoropck : MI'TY, 2017. - 1 anekrpon. onr. auck (CD-ROM). - 3arn. ¢ tuTyi. ’kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136
956/3237.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBenenus nocTymnHbl Takke Ha CD-ROM.

2. MeTo pOeKTOB U MPOJBMKEHHE HAYYHOH MpOayKIHHU : ydeOHoe mocobue / M. A.
[TonsikoBa, 3. M. lNony6uunk, JI. H. Yukumes, A. E. T'ynun ; MI'TY. - Marautoropck : MI'TY,
2018. - 1 onekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3601.pdf&show=dcatalogues/1/1524
567/3601.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooOobekr. - TekcT
anekTpoHHBIN. - ISBN 978-5-9967-1248-9. - Cenenus nocrynusl Takxke Ha CD-ROM.

3. [IpoexTHpOBaHNE TEXHOJIOTHYECKHX JIMHUH U KOMIUIEKCOB METAJLTYPIHUECKUX I[EXOB :
yuebHnoe mocodue / M. B. Akcenosa, B. U. Kagomuuxos, . 1. Kagomnukosa u np. ; MI'TY,
[kad. [TMul']. - Marautoropck, 2011. - 143 c. : wi., Tabn. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/
1/1092594/525.pdf&view=true (mara ooOpamenus: 25.09.2020). - Makpooobekr. - TekcT :

ANEKTPOHHBIN. - FIMeeTcs nmedaTHblil aHaor.

r) [Ilporpammuoe o0ecnieuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

HanmenoBanu o
e TIO No norosopa CpoK erCcTBYS JTULEH3UN
MS Office No 135 OT 5ecChOULO
2007 17.09.2007 P
7Zip cBOOOTHO OCCCPOYHO

IIpodeccuonanbHblie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
OJIeKTpOHHAs Oaza . .
p . https://dlib.eastview.com/
IepuouuecKkux  u3manuii  East
HanmonanpHas

undopmanuonno-ananmurudeckas |URL: https://elibrary.ru/project_risc.asp
cucreMa — PoccCHUCKHIT MHIEKC

ITouckoBas cucrema AKa)IeMI/IH

Google (Google Scholar) URL.: https://scholar.google.ru/

Mngopmamponnas  crcrema “|URL: http://window.edu.ru/
Ennnoe OKHO JIOCTYTIa K

denepanbHOE  TOCYIApCTBEHHOE

OOIKETHOE yupexaenne|URL: http://www1.fips.ru/

«DenepaabHbI HHCTUTYT

ONEeKTPOHHBIE pecypchl ) : 5 _
6ubmorexn METY nv. T https://magtu.informsystema.ru/Marc.html?locale=ru
Poccuiickas Tocynapersennas https://www.rsl.ru/ru/4readers/catalogues/
oubnmoreka. Karamorn

YHusB CpCUTCTCKAdA

https://uisrussia.msu.ru

I/IHd)OpMaLII/IOHHaﬂ CHUCTCMA




9 MaTepuajbHO-TeXHHYeCKOe o0ecriedeHue TUCIUIIHHBI (MOIYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOG obecrnieucHue JUCHUIINIMHBI BKJIFOYACT:

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOYACT:

1. YuebOHas aynuTopus 1J1sl IPOBEICHUS 3aHITHH JEKIIMOHHOTO THUTIA OCHAIIICHA!

- TEXHWYECKHMHU CPEJICTBAMH OOYUEHHs, CIYKAIllUMHU ISl TPEACTaBICHUS y4eOHOI
uHpopManuy OOJIBIION ayTUTOPUU: MYIBTUMEIHUUHBIMU CpPEICTBA XPAHCHHS, IEpeaaddl |
npecTaBIeHUs yaeOHOU HH(DOPMAITHH;

- CHEeMAIM3UPOBAHHON MEOEIbIO.

2. YueOHas ayuTOpus UTsl IPOBEICHUS MTPAKTUICCKUX 3aHITHI OCHAIICHA!

- TEXHWYECKHMHU CPEJCTBAMH OOYUEHHs, CIYKAIlUMHU ISl TPEACTaBJICHUS y4eOHOM
nHpopManuK OOJIBINION ayTUTOPUU: MYJIBTUMEIUUHBIMU CpPEICTBA XPaHCHHS, IMepeiaadu |
npeicTaBIeHus yueOHOU HHpOpMaIIY;

- CHeMaIM3UPOBAHHON MeOEbIO.

3. YueOHas ayuTOpus IS TPYNIOBBIX ¥ HHIUBUIYATHHBIX KOHCYIbTAIMMA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

- KOMITBIOTepHO# TexHuKo# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C IOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CHIeMaIM3UPOBAHHON MeOebIO.

4. TTomerieHue yIs1 CAaMOCTOSITEILHOM PaOOTHI OCHAIIIECHO:

- KOMITBIOTepHO# TexHuKo# ¢ maketomM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C IOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

5. Tlomemenne s XpaHeHHS W TPOQPHIAKTHYECKOTO OOCTYy)KHBaHUS y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICIIMATTU3UPOBAHHON MEOEIBIO: CTeUTaKaMH TSI XpaHEeHUs yaeOHOTO 000pyA0BaHUS;

- HHCTPYMEHTAaMHU JIJIsl pEMOHTA Y4eOHOT0 000PYI0BaHNS;

- mkadamu Ui XpaHeHHsI y4eOHO-METOINYECKOM TOKYMEHTAllUU U MaTepraoB.

6. YueOHast ayTuTOpHs JIJIs BHITOJTHEHUS KypCOBBIX MPOEKTOB (paboT) ocHaIleHa:

- KOMITbIOTEpHO# TexHHuKoH ¢ aketomM MS Office, ¢ moakiroueHuem k cetu «MHTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely YHUBEPCUTETA;

- CHeHAIM3UPOBAHHON MeOebIO.



IIpuioxenune 1

Y4eOHO-MeTOAUYECKOE 0O0ecTieYeHrne CAMOCTONATeIbHOI padoThl 00y4Yarouxcs

N3yuuts crenyromiyie BOpockhl U MPEACTaBUTh JOKJIAAbl B BUJE PE3EHTALUI:
TexHonornu Mpon3BOACTBA XOJIOJHOKATAHOTO MPOKaTa Jisi aBTOMOOUIIECTPOCHHUS.
CoBpemenHast kiaccuukanus craiei st TpyOHO! MPOMBIIIITIEHHOCTH.
TexHoorny MpoM3BOJICTBA TOPSTYEKATaHOTO MPOKaTa JUIsl TPYOHOM MPOMBIIIIJIEHHOCTH.
Texnonorus npokarku |F-cranei.

Texnonorust mpoxkarku DP-craneii.

Texnonorus npokatku TRIP-craneit.

Texnonorus npokarku TWIP-craneii.

Texnonorus mpokatku Q&P-craseii.

. Texnonorus npokarku MART-cTanei.

10. Cramu ¢ BH-3ddexTom.

CoNooR~LWWNE

Temwl 013 cemunapa-ouckyccuu

1. CoBpemenHas knaccuukaius crajaei 1jis1 aBTOMOOMIECTPOCHUSI.

2. [IporpeccuBHBIEC aBTOJIMCTOBBIE CTATH TIEPBOTO MOKOJICHHS.

3. [IporpeccuBHBIC aBTOIMCTOBBIE CTAIA BTOPOTO MTOKOJICHUS.

4. IIporpeccHBHBIC aBTOJIMCTOBBIC CTAIH TPETHETO MOKOJICHHSL.

5. TexHOJIOTHN TIPOU3BOJICTBA TOPSYCKATAHOTO MPOKATA JIJIsl aBTOMOOUIIECTPOCHHS.



IIpuioxenne 2

OneHo4Hble cpeacrea AJisi IpoBEeACHUSA l'[pOMe)KyTO‘{HOﬁ arrecranmmu

a) H.Ha}mpyeMble Pe3yJdbTaThbl Oﬁy‘-lel-[l/lﬂ H OIECHOYHBIC CpeEACTBaA A MMPOBECIACHUN

l'lpOMe)KyTO‘lHOﬁ aTrrecranmmn:

CTpyKTypHBIit
JJIEMEHT
KOMIIETEHIIUU

[TnaHupyemMbie pe3yibTaThl
o0y4eHus

OrneHouHbIE CpencTBa

YK-1 CnocoGeH ocyliecTBISATh KPUTUUECKHN
BBIPA0ATHIBATH CTPATETHIO ICHCTBHI

aHaJIn3 HpO6J’IeMHLIX CI/ITyaHI/Iﬁ Ha OCHOBE CHCTCMHOIO Ioaxonaa,

YK-1.1 Anammupyer  npoOiemHyro [TeopeTHueckue BOIPOCHI K IK3aMeHy
CUTYyaIlMI0  Kak  cucTemy,|l. DBomrorms TpyOHBIX MapoK cTajei.
BBISBJISISE ee cocrapiistorime u|2.TeHIeHINs pa3BUTHSI MUKPOCTPYKTYPBI TPYOHBIX MapoK CTaJlel.
CBSA3M MEXKLy HUMH 3. PasButHe cTaneit kinacca nmpounocta X70-X120.
4. HopmanbHast npokaTka.
5. KoHuTponupyemas npokarka.
YK-1.2 Kpurnueckn oueHuBacT |[TeopeTnueckne BONpockhl K IK3aMeHY
HaJIe)KHOCTh uctouHukoB|l. OCHOBHBIE THIBI CTalld JjIsi M3TOTOBJIEHHS TPYO (CTpyKTypa M
undopmanmu, paboraer  ¢|XUMHYECKHI COCTaB).
HpOTI/IBOpe‘II/IBOﬁ 2. TCpMOMCXﬁHH‘{CCKaﬂ IIpoOKaTKa.
uHpOpMaIeii W3 pasHBIX 3. CTpaTeruu yCKOPEHHOT O OXJIaXKICHUSI.
MCTOUHUKOB, onpezenser 4. [Ipsimast 3aKajka 1 OTITYCK. }
npobensl B mH(OpMALmH, 5. Harpes cns6a nepes mpoKaTKOM.
HEOOXOMUMOHN [UIS pelIeHUs
npoONeMHOW  CHUTyallMd, |
MIPOEKTHPYET MPOLECCH IO UX
YCTpaHEHHUIO
YK-1.3 Pa3pabatsiBaeT u{lIpakTHYecKHE BOMPOCHI K IK3aMeHY
coJiep KaTeNbHO 1. Cmozenupyitre B QFOrm pexxum Harpesa cisiba
aprymentupyer  crpateruo|2. Cmonenupyiite B QForm pexum OXnakIeHHs packata B
peleHus npo6iemHoii [ycTaHOBKe YO
CHTYaLH Ha ocroge |3 CMonenupyiite B QForm mporecc TepMoMexaHUYECKON TPOKATKH
CHCTEMHOLO ul4. Cmozenupyiite B QForm npouecc KOHTPOIUPYEMOH IIPOKATKH
MEKTUCLHIUTHHAPHOTO 5. Cmonenupyiite B QForm mporecc HOpMaIbHOM MPOKATKH
MTOJXO/IOB; CTPOWT CIIEHApUH
peanmzanumn CTpaTerHH,
OIIpeIeIisisi BO3MOXKHBIE PUCKH
H  Tpemiaras IOyTH  HX
YCTpaHEHUS

YK-2 CriocobeH ynpasisTh MPOSKTOM Ha BCEX

oTanax €ro JXU3HCHHOI'O IMMKJIa

YK-2.1 Dopmynmupyer Ha  ocHOBE|TeopeTHUecKHe BOMPOCHI K IK3aMEHY
MOCTAaBJICHHOM mpobnemsl(l. [IpononbHas cxema TOICTOMUCTOBON TPOKATKH.
POEKTHYIO 3ajady u crocob|2. [lonepedHas cxema TOJICTONHCTOBOM POKATKH.
ce peleHust yepes|3. [IpogonbHast cxema ¢ MPOTSKKOM U pa30UBKON IIUPUHBL.
[peanm3anuio npoekTHoroj4. PexypoBanue cis00B 110 MIMPHHE.
ynpaBiieHns 5. TexHOIOrnM NMpaBKY JIMCTOBOT'O POKATA.
YK-2.2 PaszpabaTbiBaeT  koHuenuuio|TeopeTuyeckne BOMPOCHI K IK3aMeHY
poekTa B pamkax|1l. Pekpucranmmsanus cranu
0003HaUYCHHON npobiemsl:(2. InHaMudecKasi peKpHCTauIN3aIHs

(hopmynHpyeT 1enb, 3amadym,

3. MeTaL[I/IHaMI/I‘{eCKaﬂ PEKpUCTAIIIN3 AU

00OCHOBBIBAET AKTYAJIbHOCTD,

4. Cratrueckas PCKPUCTAJIIN3 AU




CTpyKTypHBIii
3JEMEHT

[Inanupyemsble pe3yabTaThl

O1ieHOYHBIS cpeacTaa

00y4eHus
KOMIIETEHIIUU
3HaYNMOCTB, oxunaemsle]S. Poct 3epHa rpu ropsiaei mpokaTke
[pe3ynbTaThl ¥ BO3MOKHBIE
cepbl UX NPUMEHEHUS
YK-2.3 PazpabateiBaet iaH/TeopeTHyeckne BONPOCHI K IK3aMEHY
peanmzanuy poekta ¢ yuerom|l. Ponb HMOOMS B DBONIOIMH  CTPYKTYpHl  CTalH  IIpH
BO3MOXKHBIX PUCKOB|TEPMOMEXaHUUECKOI U KOHTPOIUPYEMOW TPOKaTKe.
[pean3anyy ¥ BO3MOXKHOCTEH|2. MUKpONernpoBaHHble W HHU3KOJIETHPOBaHHBIE CTanu. [loHsTHE
X yCTpaHEHHMs, IUIAHHPYET[yTJIepOAHOr0 SKBUBAJICHTA.
HE0OXO0IMMEBIE PECYPCHI 3. CTpyKTypHBIE H3MEHEHUS B CTaJIM NIPU rOpsYel IpoKaTKe.
4. CTpyKTypHBbIE U3MEHEHHUS B CTJIU TPH XOJIOJAHOMN IPOKATKE.
5. CTpYKTYpHBbIE H3MEHEHUsI B CTAJIHM IPH YCKOPEHHOM OXJIAXKICHUH.
YK-2.4 OcymectBnsger MOHUTOpHHI|[IpaKkTHYeCKHE BONMPOCHI K IK3aMeHY
xoma peammzanmu npoekTa,|l. Cmoxenupyiite B QForm mpoiiecc TOICTOMUCTOBOW MPOKATKH 10
KOPPEKTHPYET  OTKJIOHEHHSL[TPOJIOJIBHON cXxeMe
BHOCHT nononHuTtensHeiel2. Cmopenupyiite B QFOrmM mporiecc TOJICTONNCTOBOM MPOKATKHU T10
M3MCHCHUS B IJIaH peain3alny nonepe‘{Hoﬁ CXEeMeE
mpoekTa,  yrouHseT  30HbI3. CMonenupyiite B QForm mporiecc TOICTOINCTOBOM MPOKATKU IO
OTBETCTBEHHOCTH Y4YaCTHHKOB(ITPOIOJIBHOW CXeMe C MPOTSHKKOI U pa30MBKOM IIMPUHEL.
poeKTa 4. Cmopenupyiite B QForm nedopmanmro cisba B 3mkepax d
ragKol OOYKOM.
5. Cmogpenupyiite B QForm gedopmarmio cisiba B 3pKepax d
KaTHOpaMu.
YK-2.5 [Ipennaraer mnpouenypsl u{llpakTHyeckHe BONPOCHI K IK3aMeHY

MEXaHHU3MBI OLICHKU KauecTBal
npoekTa, UHQPACTPYKTYpHBIE
yCIIOBHSL UL BHEOPCHHS
Pe3y/IBTaTOB MIPOCKTA

1. Cmopenupyiite B QForm kanToBKY (moBopot Ha 90°) cisb6a Ha
TOJICTOJIMCTOBOM CTaHe.
2. Cwmonenupyiite B QForm yckopeHHOE OXJaKAeHHE pacKatal
TomuuHon 50 MMm.
3. Cmonenupyiite B QForm yckopeHHOE OXJaKAeHHE pacKatal
Tomuuaon 10 Mm.
4. Cwmonenmupyiite B QForm oxmaxaeHue Ha BO3AyXe packara
TomuHon 50 MMm.

5. Cmozpenupyiite B QForm nedopmarmio cisiba B peaylupyromem

npecce.

[IK-1 Crioco6er 060CHOBaHHO OMPEAEATh OPraHM3aIIMOHHBIE M TEXHIYECKHE MEPHI TI0 BEITYCKY HHHOBAIIMOHHBIX
BUJIOB TIPOKATa YEPHBIX M IBETHBIX METAJUIOB ¥ CIUIABOB IPOU3BOACTBEHHBIMH MOPA3ICICHUIMHU

IK-1.1

[IpoBoauT
iccie10BaHNS
Hay4HO-TEXHUYECKON
MHpOpMaNNK; AUATHOCTHPYET
0OBEKTHI TIPOKATHOT'O
[IPOM3BOJICTBA HA  OCHOBE
AHAIM3a HAay4YHO-TEXHUYECKOH
HpOpMAIIN 0
TeXHOIOTMYECKHX MPOIeccax

MapKETHUHT OBBIE]

TeopeTHueckne BONpPoCchI K IK3aMeHY
1. TopmoxkeHune pocra  3epHa
MHKPOJIETHPYIOLIX 3JIEMEHTOB.

2. Bnmsaxume comepikaHUsT HHUOOWS B CTald W pa3Mepa YacTHIL
KapOWI0B HUOOWS HA MOBBIILICHUE TIPe/iera TEKyIeCTH CTau.

3. Biustare HIOOWS ¥ TUTaHA Ha YIIPOYHEHUE CTAIIH.

4. BiusHare CcymMMapHOro OOXaTHS HEPEeKPHUCTAIUIH3YIOIIErocs
AyCTEHHTA Ha XJIagocToWKocTh (mipu UIIT).

5. AHOMaJIbHBIH POCT 3epHAa.

ayCTC€HUTA JacTUuIaMuj

IK-1.2

Y cTanaBnMBaeT CBS3M MEXKIY
TEXHOJIOTMYECKUMHU
mporieccaMd W OOBEKTaMH
POKATHOTO TPOHM3BOJICTBA CO
CBOIICTBAMH TOTOBOM|
TP OTYKITHH, CBIPBsI 51
[PACXOITHBIX MaTepHaoB,
COCTaBOM, CTPYKTYpOH
MeTala W (QU3UICCKUMU,
MEXaHUYECKUMU,

X IMHUYECKHMH,
TEXHOJIOTMYECKUMU
PKCIUTYaTaIIOHHBIMU
CBOIiCTBAMH

TeopeTuyeckne BONpPoCckI K IK3aMeHy
1. CriocoOBI mepeiaun packaTa U3 YepHOBOW B YHUCTOBYIO TPYIITY B

mamstx [LCTTLL

2. TexHOmMOTMM  YCKOPEHHOrO0  OXJAXIeHHWs.  MexaHH3MB]
OXJTaXKIICHHS.

3. JIMCIOKAalMOHHOE YIPOYHEHHE TPU XOJOJHOM U ropsdei
MPOKAaTKe.

4. MexaHN3M JUCIEPCHOHHOTO YIIPOYHEHHUS.
5. MexaHu3M 3epHOTPaHUYHOTO YIPOUHEHHSI.




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

[TnanupyemMsbie pe3ybTaThl
00y4eHus

O1ieHOYHBIS cpeacTaa

IK-1.3

[IpuMeHseT OCHOBBI TEOPUH
[IporieccoB 00paboTky|
MaTepuaoB MpU  PELICHUH
TeXHOJIOTMYECKUX 3amay
[IPOKATHOTO MPOU3BOJICTBA.

PaccuutsiBaeT OCHOBHBIE]
TCXHOJIOTHYECKHE  IPOLIECCHI
[IPOKATHOT'O MPOU3BOJICTBA

TIpakTHYeCKHe BOMPOCHI K IK3aMeHY
1. Cmonenupyiite B QForm TermioBoe mose cisda mpu ero mnepenave
13 TIeYH K pabodeil KIeTH.
2. Cmonenupyiite B QForm m3MeHeHue pa3Mepa 3epHa clisioa mpH ero|
Harpese.
3. Cmopmenmupyiite B QForm gedopmaruro ciisiba CBEpXBBICOKOH]
TOJIIIUHEIL.
4. Cmonenupyiite B QForm ycioBus 3axBaTa Impu IpoKaTKe cisioal
ronmuHon 400 MM B Basikax AuaMmerpoM 1200 mm.
5. Cmomenupyiite B QForm u mpoaHaau3upyHTe HANPsHKEHHOE
COCTOSIHUE CTajld B OCEBOM 30HE IIPU TOJICTOJIMCTOBOM IMPOKATKE
cisiba TommmHoN 400 MM.

IIK-2 Crocoben ONpeCaACIATbL OpPTraHU3ALMOHHBIC W TEXHUYCCKHUC MEPLI JJId BBINIOJHCHHSA ITPOU3BOACTBEHHBIX
3a):[aHPII>i I10 BBIITYCKY I'OpAYCKATAaHOI'O IIPpOKaTa

W MTHXXVUHHUPUHIA TEXHOJIOT'MYECKUX MPOICCCOB

IK-2.1 Y cranaBnuBaet ocHOBHbIE[TeopeTHYecKre BONPOCHI K IK3aMEHY
TpeboBaHus k|1. TepMOKMHETHYECKas TMarpaMmma
TeXHOJIOTUUECKOMY 2. BnusiHue HarpeBa ciisiba Ha MEXaHHYeCKUe CBOWCTBA MPOKarTa.
000pyI0BaHHIO 1|3, BiusiHEe YCKOPEHHOTo OXJIAXKJCHUsI HA MEXaHHYECKUE CBOWCTBA
MPOW3BO/ICTBA MpoKaTta.
ropsiuekaTaHoro Tpokata u4. Buibl yCTaHOBOK YCKOPEHHOTO OXJIXKIACHHSI.
BO3MOYXHOCTb erof5. MexaHu3Mbl YNOPOYHEHHsS CTIM IIPU TEPMOMEXAHUUYECKOH
MoepHU3AIMU poKaTKe.
[1K-2.2 OOecrieunBaer cTaOMIbHOCTH(TeopeTHUECKHE BONMPOCHI K IK3aMeHy
rexHOnoruueckoro mpoieccall. TBepaopacTBOpHOE yIIPOUHEHUE CTANH.
MPOU3BOJCTBA 2. Texnonorus npokatku DP-craneii.
ropsiueKaTaHoro npokaTta;|3. Texnonorust npokarku CP-cranei.
MPUHIMAET penieHus ol4. Texnonorus npokatku T RIP-cTaneii.
Tpe0yeMbIx 5. Texnomorus npoxatku T WIP-craneii.
[periIaMEHTHPYEMBIX
KOPPEKTHPOBKaX Ha OCHOBE
KOHTPOJIS TeKyIIHX|
OTKJIOHEHHMH OT  3aJjaHHBIX
BeNMYMH  [apaMeTpoB  H
[IPOH3BOJICTBEHHBIX
mokasaTesnen
IK-2.3 OcymiecTBiseT KOHTpOJIb|[IpakTHYECKHe BONPOCHI K IK3aMeHY
KagecTBa ropsraekaTanoro|l. Cmonenupyiite B QForm HenmpeprIBHYIO MPOKATKY MOJIOCH B IBYX|
poxara Ha CTaIMSX[KIIETAX.

TEXHOJIOTUIECKOT 0 TIporiecca
COTOBOM MPOLYKLUHI

2. Cmopmenupyiite B QForm mone TepMUUECKUX HANPSHKEHUH MpH|
YCKOPEHHOM OXJIaXKJEHHH TOJICTOJIMCTOBOTO IPOKATa.

3. Cmonenupyiite B QForm mporecc aciMMETPUIHON MPOKATKH.

4. Cmomemupyiite B QForm mosne TepMUYecKHX HANPSKEHHH TpH
Harpese cis10a B METOANIECKOM TTedn.

5. Paspaboraiite mpomecc ropsdell NPOKATKH C peaNln3aluei

MEXaHU3Ma JUCIIOKAIMOHHOI'O YIPOYHEHUS CTaIH.

IMK-3 CnocobeH onpenensiTh OpraHU3allMOHHBIC M TEXHUYECKHUE MEPbI ISl BBIMOJHEHUS ITPOM3BOACTBEHHBIX
3aJIaHUH 10 BEIITYCKY XOJIOTHOKATAHOT'O JINCTA ¥ WHXKWHUPHHTA TEXHOJIOTHUECKUX MPOIIECCOB

IK-3.1

YcranaBnuBaer ocHoBHbIe|TeopeTHYecKHe BONPOCHI K IK3aMeHY

TpeOoBaHUS k[l. CoBpemeHHass MeTaIyprudeckas KOHIEHIMS MPOU3BOACTBA
TEXHOJIOTHYECKOMY NpoKara JUis TpyOHO! MPOMBIIIIEHHOCTH.

000py10BaHHIO quisi|2. Texuomnorus npokatku Q&P-craneii.

TIPON3BOJICTBA 3. Texuonorus nponssozacTtsa BH-cramneii.

XOJIOMHOKaTaHoro Jmcra w4, 3aBUCHMOCTh TIpollecca PEKPUCTAIUIM3AIMK  ayCTEHUTA  OT|
BO3MOXKHOCTb €ro|coiepXKaHusi MUKPOJIETHPYIOIINX IEMEHTOB.

MOJECPHU3AINN 5. Llenm HarpeBa cis100B mepest MPOKaTKOMH.




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

[Inanupyemsble pe3yabTaThl

O1ieHOUHBIE CPE/ICTBA
o0yueHus p

IK-3.2 OobecrieunBaer cTaOWIBHOCTH|TeopeTHYecKHe BOMPOCHI K IK3aMEeHY

TEXHOJIOTHUECKOro mporieccall. MexaHu3MBbI paciiajia ayCTeHUTA TIPU Y— 0. TPEBPAICHHU.
TIPOU3BO/ICTBA 2. PacTBOprMOCTH KapOOHUTPHUIOB HHOOUSI.

XOJIOTHOKaTaHOT O mucta;|3. MexaHU3MBl JUTS 3aMEIUICHUS JBIDKCHHUS TPAHWI[ 3€PEH IPH
MIPUHUMACT penieHus o|HarpeBe cTaj.

TpeOyeMBbIX 4. Buipl pekpucTaTn3aluy aycTeHUTa.

periaMeHTUPYEMBIX S. OcobeHHOCTH YEPHOBOM 51 YUCTOBOM cTaguy
KOPPEKTHPOBKAaX HAa OCHOBE[TEPMOMEXAaHUUECKON MPOKATKH.

KOHTPOJIS TEKYIIUX
OTKJIOHEHHH  OT  3aJlaHHBIX
BEJIMYHH napaMmeTpoB u
TIPOHM3BOJICTBEHHBIX

IK-3.3 OcymiecTBisieT KoHTpoub|[[IpakTHYECKHE BONPOCHI K IK3aMeEHY

KayecTBa  xosnoaHokaTaHoro|l. Cwmogpenupyiite B QForm TOHKOIMCTOBYKO MPOKaTKy C
JmcTa Ha CTaMsIX [HATSDKSHUSIMHL.

TEXHOJOTrH4YecKoro npoiecca uf2. Cmonenupyiite B QForm ynpyruit u3ru6 nByxBajakoBOil CHCTEMBI
TOTOBOW MTPOAYKIUH [IpU JIUCTOBOM MTPOKATKE.

3. Cwmonenupyiite B QForm geeKkr «cepmoBHIHOCTR» NpH|
ITMCTOBOM MpOKATKe.

4. Cmozpenupyiite B QForm ropsiayto mpokaTky cisda B CUCTEME
(BEpTHKAJIbHBIE — TOPU30HTAIBHBIE BAJIKI.

5. Cmonenupyiite B QForm ropsdayro nmpokatky cisiba B cucTeMe]
«penyLHPYIOUINH IPEcC — TOPU3OHTAIBHBIC BAJIKI.

3agaHue: B COOTBETCTBHHM C BapuaHTOM (Tabm. 1) pa3paboTaTh TEXHOJIOTHIO PEAYIIUPOBAHUS
CIII00B IO MIUPHUHE HA OCHOBE KOMITBIOTEPHOTO MOJICITMPOBAHUS METOJOM KOHEYHBIX JJIEMEHTOB
B mporpamme QForm 3D. BwmosHuTh cpaBHEHHE TpeX cmoco0oB aedopmaruu Ciasi00B O
IIUPUHE: TJIAJKUMU BEPTHKAIBHBIMH Ballkamu (3kepamu) (puc. 1, a), KaauOpoOBaHHBIMU
BEPTUKAIBHBIMU BajkaMH (3 xepamu) (puc. 1, 0), 6oiikamu npecca (puc. 2). Paccunrarh CUIOBBIC
napaMeTpbl IPOIIECCOB, HAMPSHKEHHO-Ae(hOPMHUPOBAHHOE COCTOSIHIE HHCTPYMEHTOB U 3arOTOBOK.
O6ocHoBaTh BbIOOP Hanbosee 3PPEKTUBHON TEXHOIOTHH.

Hcxoanbie pannpie: tum 3agadd — 3D ¢ IByMs TUIOCKOCTSMU CHUMMETPHUH; THUI OTIEpaIlid —
nedopmarus ¢ y4eTom TEIIOBBIX MPOIECCOB; HavallbHas JuuHa cisioa L = 4000 MmM; HavambHast
TommuHa cis6a t = 250 MM; HadanbHas mupuHa ciasoa W = 1000, 1500, 2000 mm; oOxkaTHe 1o
mmmpuae AW = 50, 200, 350 mm; 3akon Tpenus JieBanoBa (6e3 cMa3ku); matepualn cisioa — Carbon
Steel C10 u3 6ubmmorexkn QFOrm; nauvampHas Temmepatypa cisiba T = 1200 °C; wactoTa
IBYDKEHUs 00iikoB nipecca — 0,5 ['ir; iuameTp BepTUKaIbHBIX BAIKOB (3[HKEPOB) C IIAIKONW OOUKOM
D = 1000 mMm; dopma u pazMepsl KaTHOPOBAHHBIX BAJIKOB — CM. PHC. 3; OKPY)KHasi CKOPOCTh
BEPTUKAJIBHBIX BAJIKOB (3/0kepoB) — 1,75 m/c.
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Pucynok 1 — Cxema gedopmanmu cisiO0B 10 MIUPHUHE: a — MIIaIKUMHA BEPTUKATHHBIMU BaJTKaMU
(amxepamn); 6 — KATMOPOBAaHHBIMH BEPTHKATHHBIMH BATKaMU (dKEpaMu)
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Pucynok 2 — Cxema penynupoBaHus ciisida mpeccom
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Pucynox 3 — Pa3zmepbl KalnOpOBaHHBIX BEPTHKAIBHBIX BAJIKOB (31KEPOB)



Tabmuua 1 — BapuanTsl 3aganuit

Bapuant Hauanpnas mmpuna cisgba W, mm O6xatue no mmpune AW, mm
1 1000 50
2 1500 50
3 2000 50
4 1000 200
5 1500 200
6 2000 200
7 1000 350
8 1500 350
9 2000 350
10 1000 50
11 1500 50
12 2000 50
13 1000 200
14 1500 200
15 2000 200
16 1000 350
17 1500 350
18 2000 350
19 1000 50
20 1500 50

[Toka3zaTeny u KpUTEPHH OLICHUBAHHS YK3aMeHa:

— Ha OIEHKY «OTINYHOY» (5 0aI0B) — 00yJarONUHC JEMOHCTPUPYET BBHICOKHUH YPOBEHB
C(OPMHUPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOE U TIIyOOKOe 3HaHWe
y4eOHOTO0 MaTepuaia, CBOOOTHO BBIMOJHSAET MPAKTHYECKUE 3aJlaHUsl, CBOOOJHO OTEPHUPYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYALIUSX IMOBBIIICHHON CJIOKHOCTH.

— Ha OIICHKY «Xopomoy» (4 Oayia) — oOydJarommiicsi IEMOHCTPUPYET CPEIHUI YPOBEHB
C(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTUYECKUX OTIePAIIHsX, IEPEHOCe
3HAaHUH U yMEHHUI Ha HOBbIC, HECTAH/IaPTHHIC CUTYAIIHH.

— Ha OIICHKY «YIOBJICTBOPHUTEIbHO» (3 Oamra) — oOydarouuics JAeMOHCTPUPYET
MOPOTOBBIN YPOBEHb CHOPMHPOBAHHOCTH KOMIICTCHIIMN: B XO0JI¢ KOHTPOJBHBIX MEPOTIPUSATHIHA
JOMYCKAIOTCSl OIIMOKH, TIPOSIBJIAETCS OTCYTCTBHUE OTACIBHBIX 3HAHWUH, YMEHUWI, HAaBBIKOB,
0OyYaroIUICsT MCIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHCHUS IPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TIPH UX NIEPEHOCE HA HOBBIC CUTYAIUH.

— Ha OIICHKY «HEY/IOBJICTBOPUTEIIBHOY (2 Oasuia) — 00ydaroImuics IEMOHCTPUPYET 3HAHHS
He Oonee 20% TEOpETHUECKOrO MaTepuasa, JIOMYCKAeT CYIIECTBEHHbIE OIIMOKU, HE MOKET
MOKa3aTh WHTEJUIEKTya IbHbIe HABBIKM PELISHUS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HEyIoBJIeTBOpUTEeNbHO» (1 Oamnm) — oOydaromuiicss He MOXET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMK, HE MOXET TMOKa3aTh
MHTEJUJIEKTYalbHbIe HABBIKU PEIICHUS IPOCTHIX 3a/1a4.




