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1 Ileau ocBOEHUS TUCHUTIIUHBI

dbopmupoBaHue y OyIymIMX CIENHUATMCTOB CUCTEMHBIX 3HAHHWN B 00JIACTH TEOPUHU U
TEXHOJIOTUH IMPOU3BOJICTBA IIPOKATA, MOJIYYCHUE YETKOTO MPECTABICHUS O PA3TUIHBIX MOJICTISX
MpoIeccoB nedopmManui METauIOB IPH TMPOKATKE, a TaKKEe YMEHHE peliaTh MPaKTHYECKUE
3a/1auu, CBSI3aHHBIE C PACUYETOM TEXHOJIOTHIECKUX MapaMeTPOB B MPOKATHOM IIPOU3BOICTBE

2 MecTO IMCHMIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

JucuumnuHa VHXUHUPUHT TEXHOJIOTMYECKUX IIPOLECCOB IPOU3BOJICTBA IMpOKaTa
BXOJIUT B 4YacThb y4eOHOro IjiaHa GopMUPYEMYIO YYaCTHUKaMH 00pa30BaTEIbHbIX OTHOLIEHUI
o0pa30BaTeNbHOI NPOrpamMMmBbl.

JUis  u3yyeHus  JUCUMIUIMHBL ~ HEOOXOIuMbl  3HaHUS  (YMEHHsA, BJAJEHUSA),
c(OopMUPOBAHHBIE B PE3YJIbTATE U3YUCHUSI TUCUUIUINH/ IPAKTHK:

NupopmaninoHHbIe TEXHOIOTHH B IPOKATHOM IPOU3BOJCTBE

Jloructuka B COBpEMEHHBIX METALTYPIrHUECKUX KOMILIEKCAX

MupoBo#l ppIHOK MaTepraIioB U MHHOBALIMOHHBIX TEXHOJIOTHI UX 00paboTKH

3HaHus (yMEHMs], BIAJCHUS), OJyYEHHbIE IPU U3YYEHUU AAHHOMN JUCUUIUIMHBI OyIyT
HEOOXOUMBI JUISl U3yUEHUS AUCLUHUIIINH/TPAKTUK:

Oco0eHHOCTH  TPOM3BOJACTBA  METAUIONpOKaTa  JUIsl  pa3iMuyHbIX  OTpaciei
MIPOMBIIIJIEHHOCTH

Jln3aifH THHOBAITMOHHBIX TEXHOJIOTHUN B 00pabOTKE MaTepHAIOB 1aBJICHUEM

VHHOBaMOHHBIE MPOLIECCHI B MPOU3BOACTBE METAIIIOU3ACTUI

3 Komnerenuunu ody4yaromerocsi, GopmMupyembie B pe3yJibTaTe 0CBOECHUS

AUCHUIUIMHBI M IUVIAHUPYEeMble Pe3yJIbTAThl 00y4YeHuUst

B pesynbrate ocBOCHHS MUCHUIUIMHBI «VHXWUHUPUHT TEXHOJIOTHYECKHUX IPOIIECCOB
IIPOM3BOJICTBA IIPOKATa» 00ydaroIuiics JO0JKEeH 001aAaTh CIeIy0IIMMI KOMIIETEHIUSMU:

KO)I HHAUKaTopa I/IH)II/IKaTOp JOCTHMXKCHUA KOMIICTCHIIUHN

VYK-1 CnocobeH ocylecTBIATh KPUTUUECKUM aHaIU3 IPOOJIEMHBIX CUTYalluil HA OCHOBE
CHUCTEMHOTO MTOAX0/a, BRIpa0aThIBaTh CTPATETHIO NEHCTBUMA

YK-1.1 AHanuzupyer npobJeMHYI0 CUTYaIUI0 KaK CUCTEMY, BBISBIISS €€
COCTABJISIFOLIME U CBSI3U MEXY HUMHU
YK-1.2 Kputnuecku oneHuBaeT Ha/1eXKHOCTh UCTOYHUKOB HH(POpPMAIIH,

paboTaer ¢ MpOoTUBOPEUNBOI HH(POPMaLIHEH U3 pa3HbIX HCTOYHUKOB,
onpenenseT npodensl B UHPOPMAIIHH, HEOOXOAUMOM ISl PEIICHUS
poOJIEMHOM CUTYallMH, U MPOEKTUPYET MPOLECCHI IO UX YCTPAHEHUIO

YK-1.3 Pa3pabarbiBaeT u coaepKaTesIbHO apryMEHTUPYET CTPATETHIO PEIICHUS
POOJIEMHOM CUTYallMl HA OCHOBE CUCTEMHOI0 U MEXIUCIUIIIMHAPHOTO
IIOJIXO/I0B; CTPOUT CLIEHAPHUU Pealn3aluu CTPaTeru, Onpeaesss
BO3MOJXKHEIE€ PUCKH U IIpelIaras IyTu UX yCTpaHEHUA

YK-2 CriocobeH ynpaBiTh IPOSKTOM Ha BCEX ATamax €ro KM3HSHHOTO UK

YK-2.1 dopmynupyeT Ha OCHOBE ITOCTaBJIEHHOM MPO0IeMbl IPOEKTHYIO 3a1a4y
1 CIIOCO0 €€ peleHus Yepe3 pean3aliio MPOEKTHOTO YIIPaBICHHUSI
VK-2.2 Pa3zpabarbiBaeT KOHIIETIIUIO TPOEKTA B paMKax 0003HaYEHHOM

npoOaeMbl: (GOPMYIUPYET LIETb, 3a/1a4l, 000OCHOBBIBACT AKTYyaJIbHOCTD,
3HAYUMOCTb, 0’KUJJaEMbI€ PE3YJIbTAaThl U BO3MOXKHBIE CHepbl X
IIPUMCHCHUA

YK-2.3 Pa3pabarbiBaeT 11aH peanu3alnuy NpoeKkTa ¢ y4eTOM BO3MOKHBIX PUCKOB
peayin3alyy 1 BO3MOXKHOCTEH X yCTpaHEeHHUs], IUIaHUPYET HE0OOXO0IUMMbIe

pecypesl




VYK-2.4

Ocy1ecTBIsieT MOHUTOPUHT X0/1a peau3aliy IPoeKTa, KOPPEKTUPYET
OTKJIOHEHHSI, BHOCUT JIOIIOJTHUTEJIbHbIE N3MEHEHHUSI B IIJIaH pealu3aliu
IIPOEKTA, YTOUYHSIET 30HbI OTBETCTBEHHOCTH YYAaCTHUKOB IMPOEKTa

YK-2.5

[Ipemtaraer npouenypsl 1 MEXaHU3MBbI OLIEHKH KayeCcTBa IIPOEKTa,
MH(PaACTPYKTYPHBIE YCIOBUS AJIsl BHEAPEHUS PE3YJIbTATOB IPOEKTA

[1K-1 CriocobeH 000CHOBaHHO ONpPEAEIATh OpraHU3allMOHHbIE U TEXHUYECKUE MEPBI 110
BBIITYCKY HHHOBAIIMOHHBIX BUAOB ITPOKATa YCPHBIX U BCTHLIX MCTAJIJIOB U CIIJIAaBOB
IMPONU3BOJACTBCHHLIMU NOAPA3ACIICHUSIMU

[K-1.1

[IpoBOAUT MapKETUHTOBBIE UCCIIEAOBAHNS HAYYHO-TEXHUYECKON
nH(pOpPMaLIUN; TUATHOCTUPYET 0OBEKThI MPOKATHOI'O MPOU3BOJICTBA HA
OCHOBE aHAJIM3a Hay4YHO-TEXHUYECKON MH(POPMAILIUU O TEXHOJIOTHYECKUX
mpoueccax

[IK-1.2

YcTaHaBIMBAET CBSA3H MEXKIY TEXHOJIOTMYECKHUMU MPOLECCAMU U
00BEKTaMH TPOKATHOTO MPOU3BOJICTBA CO CBOMCTBAMH T'OTOBOM
MPOAYKIHUH, CHIPbSI U PACXOJIHBIX MAaT€PUATIOB, COCTABOM, CTPYKTYpPOid
MeTaia U GU3NIEeCKUMHU, MEXaHUYECKUMU, XUMUIECKUMU,
TEXHOJOTMYECKUMU Y IKCIUTYaTallMOHHBIMH CBOMCTBAMU

[IK-1.3

[IpumeHsieT 0OCHOBBI TEOPHUH MPOLIECCOB 00PaOOTKH MaTepUaioB MPH
PELICHUH TEXHOJIOIMYECKUX 3aad IPOKAaTHOTO MPOU3BOCTBA.
PaccuntbiBaeT OCHOBHBIE TEXHOJIOIMUYECKHE MTPOLIECCHI TPOKATHOTO
IIPOU3BOJICTBA

[1K-2 CniocobeH onpenensTs opraHu3alliOHHbIE U TEXHUYECKUE MEpPbI I BHIIIOTHEHUS
IIPOU3BOJICTBEHHBIX 3aJaHUI 110 BBIITYCKY FOPAYEKATaHOI'O POKATa U MHKUHUPUHTA
TEXHOJOTMYECKHX ITPOLECCOB

[IK-2.1

YcTanaBinuBaeT OCHOBHbIE TPEOOBAHUS K TEXHOJIOTMYECKOMY
000pYZJ0BaHUIOAJIS IIPOU3BOICTBArOPSYEKATAHOIO IIPOKATAN
BO3MOXHOCTb €r0 MOJIEpPHU3ALNH

[1IK-2.2

ObecnieunBaeT CTaOMIBHOCTD TEXHOJIOTHYECKOTO TIpoliecca
IMPOU3BOJACTBA IrOpAYCKATAHOI'O IIpOKaTa, IPUHUMACT PCUICHUSA O
TpeOyeMbIX PErIaMEHTUPYEMBIX KOPPEKTUPOBKAX HA OCHOBE KOHTPOJIS
TCKYIIHUX OTKJIOHEHHI OT 3aIaHHBIX BCJIMYMUH ITapaMETPOB U
ITPOM3BOJICTBEHHBIX ITOKA3aTENeN

[IK-2.3

OCYHIGCTBJ'I?ICT KOHTPOJIb Ka4€CTBa IrOPAYCKATaAHOT' O ITPOKaTa Ha CTaAHUAX
TEXHOJIOTHUYCCKOI'O IIpo1ecca u TOTOBOU IMpoOAYyKIIUH

[1K-3 CriocobeH onpenensaTs opraHu3alliOHHbIE M TEXHUUECKUE MEpPbI I BBIIOTHEHUS
IIPOM3BOJICTBEHHBIX 3aJJaHU 110 BBIITYCKY XOJIOJHOKATAHOTO JIMCTA U UHKUHUPUHTA
TEXHOJIOTHYECKUX ITPOLIECCOB

[IK-3.1

YcTaHaBiuBaeT OCHOBHbIE TPEOOBAHUS K TEXHOJIOTMYECKOMY
000pYZI0BaHUIO 7Sl IPOU3BOJCTBA XOJIOAHOKATAHOTO JIUCTA U
BO3MOXHOCTb €r0 MOJIEPHU3ALINH

[IK-3.2

ObecnieunBaeT CTaOMIBHOCTD TEXHOJIOTHYECKOTO TIpoliecca
MIPOU3BO/ICTBA XOJIOTHOKATAHOTO JICTA; IPUHUMAET PEIICHUS O
TpeOyeMbIX PErIaMEHTUPYEMbIX KOPPEKTUPOBKAX HA OCHOBE KOHTPOJIS
TCKYIIHUX OTKJIOHEHHI OT 3alaHHBIX BCJIMYMUH ITapaMETPOB U
ITPOM3BOJICTBEHHBIX ITOKA3aTENeN

[IK-3.3

OCYHICCTBJ'I?ICT KOHTPOJIb Ka4€CTBa XOJIOAHOKATAHOI'O JIUCTA HAa CTAAUAX
TEXHOJIOTHUYCCKOI'0 IIpo1ecca u TOTOBOU IMpoOAYyKIIUH




4. CTpyKTypa, 00bEM H cO/lepKaHue U CHMIIIHHbI
OO6mast TpyJ0€MKOCTh JUCIIUIUIMHBI COCTaBIsIeT 4 3a4eTHBIX eANMHUI] 144 aKkaj. 4acoB, B TOM YHUCIIE:
— KOHTaKkTHas pabora — 51,5 akaj. 4acos:
— ayauTopHas — 48 akaj. 4acos;

— BHeayuTOpHas — 3,5 akaJl. 4acos;

— caMocTosITeNIbHas paboTa — 56,8 akaj. 4acos;

— B (hopMe mpaKkTHUecKoi noarorosku — 0 akan. yac;
— MOATOTOBKA K 9K3aMeHy — 35,7 aka. yac

dopma arTecTaluu - SK3aMeH

AynuropHas g s
o KOHTaKTHas pabora E = ®dopma TeKy1ero
=
5 B aKaJ. yacax o Bun KOHTPOJIsS
Pasnen/ Tema 3 ( A ) £z . P Kon
S 3 © | caMOCTOATENbHOM |  yCIeBaeMOCTH U
JUCLATUIAHBI ] < . | xommerenunn
@) g £ padoThl MIPOMEKYTOUHOU
Tlex nal. | mpaxT. = e aTTecTalun
" | 3an. 3aH. O =
1. UHXUHUPUHT
TEXHOJIOTUYECKUX MPOLIECCOB
IIPOU3BOJICTBA FOPSTYEKATAHOTO
IpoKaTa
Brimonnenne [IpoBepka 3ananuit
1.1 TexHosoruy Harpesa N POBep A YK-1.1, VK-
3aJlaHui Ha Ha
HCXOMHBIX 3arOTOBOK. 1.2, YK-1.3,
4 4 10 | obpa3oBarenbHOM | 00pa30BaTEIBHOM
WVHXUHUPUHT PEKUMOB HopTane. Keiic HOPTANe. VCTHLL YK-2.1, VK-
HarpeBa P > P 4 2.2, VK-23
3aJlaHu’ onpoc
1.2 Texnonoruu .
o Beinosnnenue IIpoBepka 3agannit
KOHTPOJIUPYEMOii U N
. 3aJlaHul Ha Ha
TEPMOMEXaHUYECKON YK-2.3, VK-
4 4 10 | obpa3oBarenbHOM | 00pa30BaTEIBHOM
MPOKaTKU. IHXUHUPUHT . . 2.4,YK-2.5
. rnopTaie, Kewc- ropTaje, yCTHbIN
PEXKUMOB 00KaTUi U N
. 3a/laHul onpoc
TEeMIIEpaTYPHBIX YCIOBHUN 3
1.3 TexHonorun Brimonnenne [IpoBepka 3ananuit
YCKOPEHHOT'O OXJIAXKICHHSI 3aJlaHui Ha Ha
IK-1.1, TIK-
rOpsIYEKATaHOTO MTPOKATa. 4 4 7,5 | oOpa3oBarenbHOM | 00pa30BaTEIBHOM 12 1K-13
WHXUHUPYHT pEXXUMOB nopraie, Keic- NopTaje, yCTHbII - ’
OXJIAXK/ICHUS 3a/1aHui onpoc
Brimonnenne [IpoBepka 3ananuit
1.4 DBoIOIMS CTPYKTYPHI U 3aJ]laHui Ha Ha MK-2.1. TIK
MEXaHHUYECKUX CBOWCTB 4 4 9 00pa3oBaTeIbHOM | 00pa3oBaTEIbHOM 29 HIZ 23
ropsiYeKaTaHoro MpoKara rnopTaie, Kel- ropTaje, yCTHbIN - ’
3a/1aHui onpoc
HWtoro no paszaeny 16 16 36,5
2. UnXuHUpUHT
TEXHOJIOTUYECKUX MPOLIECCOB
MIPOU3BOJICTBA XOJIOAHOKATAHOTO
IpoKaTa
Brimonnenne [IpoBepka 3ananuit
2.1 UmKUHUPUHT 3aJaHMil HA Ha K-3.1. TIK
TEXHOJIOTHYCCKUX PEKUMOB 3 4 4 2 00pa3oBaTeIbHOM | 00pa3oBaTEIbHOM 32 HIZ 33
XOJIOJHOM MPOKATKK HopTaie, Keic HopTae, yCTHbIN - ’
3a/1aHui onpoc




2.2 IH)KMHUPUHT

BrimonseHnue

[IpoBepka 3ananuit

3a/1aHul Ha Ha
TEXHOJOTUYECKUX PEKUMOB IIK-1.1, TIK-
o 2 2 4 00pa3oBaTeIbHOM | 00pa30BaTEILHOM
TepMHUYECKOH 00paboTKH . . 1.2, 1IK-1.3
nopraie, Keic MopTaie, yCTHBIH
XOJIOMTHOKATaHOT'O MPOKaTa N
3aJaHui omnpoc
vexanmoosik cooicrs 2 63 TIK-2.1, K-
’ 2.2, TIK-2.3
XOJIOTHOKATaHOT'O MPOKAaTa
IK-3.1, TIK-
3.2, TIK-3.3,
VK-1.1, VK-
2.4 HoBble TEXHUYECKHUE U Beinosinenue IIpoBepka 3aganuit 311}% zy F_;,f;’
TEXHOJOTUYECKHE PEIICHUSI 3aJaHui Ha Ha oo
2.2, VK-2.3,
JIIs1 00ecTIcUeHUS 2 8 00pa3oBaTebHOM | 00pa30BaTEILHOM VK24 VK.
IUIOCKOCTHOCTH JIMCTOBOI'O rnopraie, Keic nopTasie, yCTHBII 25 r'IK’_l 1
mpokara 3aJaHui omnpoc TK-1.2, TIK-
1.3, TIK-2.1,
IK-2.2, TIK-
2.3
Uroro no pasaeny 8 8 20,3
Hroro 3a cemectp 24 24 56,8 9K3aMEH
HToro no gucCIumirHe 24 24 56,8 9K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu mpoBeeHUH MPAKTHYECKUX 3aHATHI HEOOXOIUMO IEJICHAPABICHHO NEPEXOANUTh
OT PENpPOIYKTHBHBIX METOJOB OOydYeHHS K YaCTHYHO-TIOMCKOBBIM H HCCIIEOBATEIbCKAM
METOJ[aM, pa3BUBas JIOTHUECKOE MBIIIJICHHE, YMEHHE apryMEHTHpPOBaTh M OTCTaWBAaTh
coOcTBeHHOEe TOHMMaHue Bompoca. C 3TOM IeTbI0 BO3MOXKHO HCIOJB30BAaHHME Kak
TPaIUIIMOHHOHN, TaK ¥ MOAYJIBHO-KOMIIETEHTHOCTHOW 00pa30BaTeIbHON TEXHOIOTHH, aKTHBHBIX
Y MHTEPAKTHBHBIX METO/IOB OOYUCHUSI.

Ha 3amartumsx  memecooOpa3HO — HMCHOJNB30BaTh  TEXHOJOTHIO  KOJUICKTHBHOTO
B3aMMOOOYYEHMsI, COBMEIAs €€ C TEXHOJIOTrnel MoayJibHOro o0yuenus. [Ipu aTom HE0OX0AUMO
MOBBIIIATH MTO3HABATENBHYIO aKTUBHOCTH CTY/ICHTOB, OPraHU3ysl CAMOCTOSITENIFHYIO paboTy Kak
HCCIIEIOBATEIBCKYIO TBOPUYECKYIO JEATEIBHOCTD.

Crnemyer WCHONB30BaTh KOMIUIEKC WHHOBAIMOHHBIX METOJIOB AKTHBHOTO OOYYCHHS,
BKJIIOYAIOLIUH B ceOs:

- co3aHMEe TPOOJIEMHBIX CHUTYallMii C TMIOKa3aTeNbHBIM pPEUICHHEM MPOOIeMbI
npernojaBaTesieM u 6e3 Hero;

- CaMOCTOSITENIbHYIO TTOMCKOBYIO JESITEIBHOCTh B PEHICHUU MPOOJIEM, HAPaBISIEMYIO
IperoaaBaTeeM;

- CAaMOCTOSITEJIHOE PeIIeHHe POOJIeM CTYJCHTaMHU IO KOHTPOJIEM ITPENOoJaBaTes.

Peanm3anuss WHHOBAIIMOHHBIX METOJOB OOydYeHHS BO3MOXKHA C HCIIOJIB30BAaHHEM
CIIETyIOUINX TPHEMOB:

- packphITHE TMperojaBaTelieM NMPUYMH W XapakTepa HeyAad, BCTPEUAIOMIMXCS TPH
pelieHny npobiem;

- IGMOHCTpAIHSI Pa3HBIX MMOJX00B K PEIICHUIO KOHKPETHOU TPOOIEMBI;

- aHAJIN3 TTOJTyYEHHBIX PE3YJIbTaTOB U OTHICKAHUE TPAHUI] MX IIPUMEHUMOCTH H JIp.

[lpy mpoBeAeHWM 3aKITIOYUTENHHOTO KOHTPOJIS HEOOXOAWMO BBHISIBUTH CTETICHB
MPaBUIBLHOCTH, 00bEMa, TITyOMHBI 3HAHWH, YMEHWH, HABBIKOB, TOJIYYCHHBIX NPH H3YYCHUH
Kypca Hapsily C BBISIBJICHHEM CTETIEHH CaMOCTOSATEILHOCTH B IPUMEHEHUH MTOJTyYSeHHBIX 3HAHUH.

K uHTepakTUBHBIM METOAAM, HCIOJIB3YEMBIM TIPU HM3YYCHHH JAUCIUIUINHBI
«VHKVMHUPHHT ~ TEXHOJOTHMYECKUX  IPOILECCOB  IMPOW3BOJACTBA  IMPOKATa», OTHOCSTCS:
WCTIOJIh30BaHNE TIPOOJIEMHBIX METOOB U3JIOKEHHS MaTepraia ¢ MPUMEHEHHEM IBPUCTHICCKUX
npueMoB (co3JaHue NPOOJEMHBIX CHUTyalud M Jip.); a Takke ucnosns3oBanue 2D/3D
MOJICIIMPOBAHUS MPOLECCOB (HOPMOM3MEHEHHS METAJUIOB U CILJIABOB.

K OCHOBHBIM HWH(POPMAIMOHHBIM TEXHOJOTHSIM, MPUMEHSIEMBIM TIPH H3YYCHUU
IMCUUIUIAHBL, TIPEKIEC BCETO OTHOCHTCS MPOBEACHUE NPAKTUYECKUX 3aHATHH B Qopme
KOMITBIOTEPHBIX CHUMYJISIIUNA C HCIOJIB30BAHHEM COBPEMEHHBIX IPOIPAMMHBIX KOMILIEKCOB
MHUPOBOTO YpOBHA. Ha JIeKIusx UCTonb3yeTcsi KOMIBIOTEP ¢ MPOSKTOPOM ISl OTOOPaKCHUS
JY4IIero OCBOEHHUS YHTAeMOro MaTepuana. OJTo olecneduBaeT JIOCTHKEHUE Haubosee
3P PEKTUBHBIX PE3YTHTATOB OCBOCHUS INCIUTIINHEIL.

6 YueOHO-MeTOAMYECKOE O0ecniedeHHe CAMOCTOATEIbHOI padoThl 00y4aOIIUXCA

[IpencraBieHo B npuioxeHuu 1.

7 OuneHO4YHbIE CPEACTBA AJIsl IPOBEICHUs IIPOMEKYTOYHOM aTTeCTAlNHU
[IpencraBieHsl B NPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecieYeHue TUCIHIIINHBI

a) OcHoBHas JMTEpaTypa:

1. Kynpsmos, A. A. MaimuHsl Juisi MeXxaHU3aluu padoOT B IPOKATHOM MPOU3BOJICTBE :
METOJMYECKUE YKa3aHMs K JTaOopaTOpHBIM paboTam 1o aucuuruinae "CrenuaibHbie



MalIUHbI JJI1 MEXaHU3aluu padboT B MeTaJLTyprudeckoM mpousBoactee" / A. A. Kynpsos ;
MI'TV. - [2-e u3a.]. - Marautoropck : MI'TVY, 2012. - 1 snekrposn. ont. auck (CD-ROM). -
3ari. ¢ Tutyi. 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/361
(mara oopamenus: 20.01.2026). - MakpooOBEKT. - TeKCT : 37IeKTpOHHBIH. - CBeeHUs
noctymHbl Takke Ha CD-ROM.

2. Jlorynosa, O. C. DkcnepTHbIE OLEHKU U CUCTEMbI B METAJITYPrUU YEPHBIX
MeTtauioB : yueoHoe nmocodue / O. C. Jlorynona, E. A. Uneuna, U. . Marixo. -
Marnutoropck : MI'TVY, 2013. - 1 sanekrpon. ont. auck (CD-ROM). - 3ari. ¢ Tutym. skpana.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/64 (nata obpareHus:
20.01.2026). - MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeieHus: J0CTynHbI Takke Ha CD-
ROM.

3. Macainbckuii, C. C. [IpumeHeHre orHeyOpHBIX MaTePHaIOB B METAJTYPIUH :
yuebnoe nmocodue [t By30B] / C. C. Macansckuii, H. }0. CBeunuxosa, C. B. lOnuna ;
MarsuToropckuii rocyJapcTBEHHbIN TexHHuueckuii yausepcutet um. ['. M. Hocoga. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2023. - 1 CD-ROM. - 3arn. ¢ TUTYy. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/21520 (naTa oOparmieHus:
20.01.2026. - ISBN 978-5-9967-2842-8. - MakpooObeKT. - TeKCT : 37I€KTPOHHBIH. -
Ceenenns goctynusl Takxke Ha CD-ROM.

0) JlonosHuTesbHasA JuTEpaTypa:

1. Mumrokos, C. B. Uctopus metamutyprun : yaedHoe nocobue / C. B. Muiokos, B. T1.
Uepnos ; MI'TY, [kad. DMuJIII]. - Maraurtoropck, 2010. - 158 c. : un., Tabdmn., cxemsr. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3185 (mara obpamenus: 20.01.2026). -

MaxkpooObeKT. - TeKCT : 371eKTPOHHBIH.

2. MuponenkoB, E. M. Cucrtempl cMa3bpIBaHUSI METAUTYPTHUECKHX MAIWH : y4eOHOE
nocobue / E. 1. Muponenkos, 0. B. Xupkun ; MI'TY. - Maruuroropck, 2012. - 96 c. : un.,
cxembl, Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3443 (nata

obpamenust: 20.01.2026). - MakpooOBeKT. - TeKCT : 37eKTPOHHBIM.

3. MuponoBa, O. A. OCHOBBI METAJUTyprUYeCKOTO MPOU3BOJCTBA : yueOHOE Mmocobdue
[ug By30B] / O. A. MupoHoBa ; Maruuroropckuii roc. tTexuudeckuil yu-t um. I'. . Hocosa. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3arx. ¢ tuty:n. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20219 (nata obpamenus: 20.01.2026).
- ISBN 978-5-9967-2557-1. - MakpooObeKT. - TekcT : 31eKTpOHHBIN. - CBEIeHUs HOCTYITHbI

Taxke Ha CD-ROM.

B) MeToanueckne yKasaHus:

1. Yykun, M. B. MogenupoBanue mnporeccoB o0OpabOTKH METaUIOB JaBJICHUEM C
ucnoJib30BaHueM nporpaMmuoro komiiekca DEFORM-3D : yue6noe noco6ue / M. B. UykuH,
M. A. TlonsikoBa ; MI'TY, [kad. MuMT]. - Marautoropck, 2011. - 113 c. : ., Tabdn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3386 (mara obpamenus: 20.01.2026). -

MaxkpooObeKT. - TeKCT : 371eKTPOHHBIH.



r) [Iporpammuoe obecnieuenue u MHTepHer-pecypcebi:

IIporpammuoe oGecrieyenne

HaumenoBanue .

o Ne norosopa Cpoxk nieficTBUS JTUIEH3UU
7Zip cB0OOIHO pacnpocTpansiemoe [10 0eccpovHO
Bbpayzep Yandex |cBobGogHo pacmpoctpansemoe [10 06ecCcpovYHO
QForm J-681-19 ot 12.07.2019 06ecCpovYHO
FAR Manager cB00OIHO pacnpocTpansiemoe [10 06eCcCpoYHO
BAS;OH KOMIAC | y11.92-00456 or 7.12.2022 GeccpouHo
BA§‘§°H KOMIAC | 4115300383 or 17.08.2023 GecepodHo

l'[pO(])eccuona.ﬂbele 0a3bl JAHHbIX U l/IH(l)OpMalII/IOHHI)Ie CIIPAaBOIHBIC CUCTEMBI

Hazsanune xypca

CchUIKa

Poccuiickas ['ocynapcTBennas 6ubnuoreka. Karamoru

https://www.rsl.ru/ru/4readers
/catalogues/

OnekTpoHHBIE pecypchl oudmmorekun MI'TY um. 1.
HocoBa

https://host.megaprolib.net/M
P0109/Web

denepanbHOE rocy1apCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHbIi HHCTUTYT
IIPOMBIIIJIEHHOW COOCTBEHHOCTH)

URL: http://wwwl.fips.ru/

HanmonaneHas nuHGOpManmoHHO-aHATTUTUYECKAS
cucreMa — PoCCUICKHN HHIEKC HAYYHOTO HUTUPOBAHUS
(PUHLI)

URL:
https://elibrary.ru/project_risc.
asp

OnektpoHHas 6a3a nepuoandeckux m3ganuit OO0
«MBUCy»

https://eivis.ru/

9 MaTepuajbHO-TEXHHYECKOE o0ecredeHne TUCHUMINHbI

MaTepI/IaJ'IBHO-TCXHI/IT-IeCKOG obOecriecucHue JUCHHUITIIIMHBI BKIIFOYACT:




MarepuanbHO-TeXHUYECKOE 00ecIIeUeHHE TUCIUIUINHBI BKIIOYAET:

1. YyeOHnas ayiutopusi 1Jis IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIa OCHAIEHA:

- TEXHUYECKUMHU CpEACTBAMH OOYyUEHHUs, CIyKallUMU JJIs MHPEJCTABICHUS Y4eOHOMH
nHpopManuyu OONBIION ayIUTOPUHU: MYJIbTUMEIUHHBIMU CpPEICTBA XPAaHEHHUS, Mepeaayd U
npecTaBieHus yueOHoi nHpopmanuu;

- CIIeMAIU3UPOBAHHON MeOEIbIO.

2. YyeOHas ayuTopus JUid IPOBEICHUS IPAKTUUECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKUMU CpEACTBAMH OOYyUEHHUs, CIyKallUMU JJIs MHPEJCTABICHUS Y4eOHOMH
nHpopManuyu OONBIION ayIUTOPUU: MYJIbTUMEIUHHBIMU CpPEICTBA XPAaHEHUS, Mepeiayd U
npecTaBieHus yaeOHoi uHpopmanmu;

- CIIeMAIU3UPOBAHHON MeOEIbIO.

3. YuebHast aynuTopus AJsl TPYIIOBBIX U MHAWBUIYAJIbHBIX KOHCYJIbTALUNA, TEKYLIETO
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTallMy OCHAIIIeHA:

- KOMIIBIOTEpHOM TexHHKOM ¢ makerom MS Office, ¢ nonkmouenuem k cetu «MIHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIeMAIM3UPOBAHHON MeOEIbIO.

4. Ilomemienne st CaMOCTOSITEIIbHON PabOThI OCHAIIEHO:

- KOMIBIOTEpHOM TexHukoW c¢ maketoM MS Office, ¢ mnoakiaroueHueM K CceTu
«HTEpHET» U C JAOCTYNIOM B 3JEKTPOHHYI HH(POPMaLMOHHO-00PAa30BaTENbHYIO Cpery
YHUBEPCUTETA;

- CIIeMAIU3UPOBAHHON MeOEIbIO.

5. Tlomemenune st XpaHeHHUs W TPOPHIAKTHYECKOTO OOCIYXKHUBAHUS y4eOHOTO
000pyI0OBaHUS OCHAIIEHO:

- CHEeUMATU3UPOBAHHOM  MeOenplo:  CTe/UlakaMu Ui XpaHEHHs  y4eOHOro
00opyI0BaHUS;

- HIHCTPYMEHTaMU JJIsl PEMOHTa y4eOHOro 000py/10BaHUS;

- wKadamu U1 XpaHeHUs y4eOHO-METOMUYECKON JOKYMEHTAIMN U MaTepHalloB.

6. YueOHas aytuTOpus AJis1 BBITIOJHEHHSI KyPCOBBIX ITPOEKTOB (paboT) OCHaIleHa:

- KOMIBbIOTEpHOM TexHukoW c¢ maketoM MS Office, ¢ mnoakiaroueHueM K ceTu
«HTEepHET» U C JAOCTYNIOM B 3JEKTPOHHYI HH(POPMaLMOHHO-00PA30BaTENbHYIO Cpery
YHUBEPCHUTETA;

- CIIEMAIU3UPOBAHHON MeOEIbIO.



IIpuiaoxenne 1

Y4yeOHO-MeTOoAUYECKOE 0ODecTieueHHe CaMOCTOSATe/IbHOI padoThl 00yYarOIIUXCA

W3yuutsb crnepyronye BOpOoCkhl U MPEACTaBUTh JOKJIAAbl B BUJIE MPE3EHTALIMM:
1. TexHosoruu mpou3BOJCTBA XOJIOJAHOKATAaHOTO MPOKaTa JIsl aBTOMOOUIIECTPOCHHUSI.
2. CoBpemeHHas kiaccudukaius crajiei st TpyOHON MPOMBIIIIICHHOCTH.
3. TexHonoruu npou3BOCTBA ropsYEKaTaHOrO MTPOKaTa Jyisd TPYOHO! POMBIIIJIEHHOCTH.
4. Texunonorus npokarku [F-cranei.
5. Texnonorus npokatku DP-cranei.
6. Texunonorus npokatku TRIP-cTanei.
7. Texnonorus npokarku TWIP-cranei.
8. Texnonorus npokatku Q&P-craneil.
9. Texnonorus npoxkarku MART-cranei.
10. Cranmu ¢ BH-3ddexrom.

Temwt 013 cemunapa-ouckyccuu

1. CoBpemeHnHas KiaccuuKanus cTajien s aBTOMOOUIIECTPOCHUS.

2. [IporpeccuBHbIE€ ABTOJMCTOBBIE CTAIU IEPBOTO MOKOJICHUS.

3. IlporpeccuBHBIC aBTOJIUCTOBBIE CTATIM BTOPOT'O MTOKOJICHHUSI.

4. IlporpeccuBHBIC aBTOJIUCTOBBIE CTAIA TPETHETO TTOKOJICHHS.

5. TexHoNOrNM NMPOU3BOJICTBA TOPSIUEKATAHOTO MPOKaTa JUIsl aBTOMOOUIIECTPOCHHUSI.



Ipuinoxenne 2

OneHouHble Cpeacrea AJid MPpoOBEACHUA l'lpOMe)KyTO‘{HOﬁ aTrecranmumn

a) HJIaHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ H OICHOYHBIC CpeacTBa JIA MMPOBECIACHUSA
HpOMe)l(yTO‘IHOﬁ arrecranmm.

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUU

ITnanupyeMble pe3yIbTaThl
00yueHHS

OrneHoYHBIE CpEACTBA

YK-1 CnocobeH OCyIIeCTBIATh KPUTHUCCKUN aHAIN3 MPOOJCMHBIX CHTyalluii Ha OCHOBE CHCTEMHOTI'O ITOJIXOJa,
BBIPA0ATHIBATH CTPATETHIO CHCTBUHN

YK-1.1 Anammupyer — npoOiemHyio[Teoperndyeckne BONpochl K IK3aMeHY
CUTYAIUIO Kak  cucreMmy,|l. OBomonus TpyOHBIX MapoK CTalei.
BBIABJISSL €€ cocTaBisonie u|2. TeHIeHINs pa3BUTHSI MUKPOCTPYKTYPBI TPYOHBIX MapOK CTaJeH.
CBA3U MEKTy HUMU 3. Pa3BuTHe crajeii kiacca npounocta X70-X120.
4. HopmanibHas nmpokatka.
5. KoHTpoaunpyemas nmpokaTka.
YK-1.2 Kputnuecku oneHuBaeT|T'eopeTnyeckne BOMPOCHI K IK3aMEHY
Ha/Ie)KHOCTh uctounukos|l. OCHOBHBIE THITBI CTaIW Ul U3TOTOBJIEHHS TPYO (CTpyKTypa U
unpopMarnuy, paboTaeT  C[XUMHYECKHUM cocTas).
HPOTUBOPEUHBOIL 2. TepMoMexaHudeckas IpoKaTKa.
nHpopMmanueii u3  pasubix|3- CTPATeTHH yCKOPEHHOTO OXJIaXICHHS.
MCTOYHUKOB, ompezesier 4. TIpssmas 3aKayka U OTITYCK.
npobensl B uH(OpMALWH, 5. Harpes ciisi6a nepe mpoKaTKO#.
HEOOXOJMMOW MJIsl  peLeHUs
npoOJeMHON  cuUTyauuu, U
MIPOEKTUPYET MPOLECCH 0 HX
YCTPaHEHUIO
VK-1.3 PazpabateiBaeT u([IpakTHYeckHe BONPOCHI K IK3aMEHYy
coepKaTeIbHO 1. Cmopemupyiite B QForm pexxum Harpera ciisioa
apryMEHTHPYET crparerurof2. Cmonemupyiite B QForm pexuM OXIaxIeHHS packata B
pelenus npo6ieMHoii[yCTaHOBKe YO
CUTYyaIu Ha ocrogel3- Cmomenupyiite B QForm mporecc TepMoMeXxaHUYECKOH,
CHCTEMHOTO u[[IPOKATKH
MEK IMCLUILTHHAPHOTO 4. CMOI[eJ'II/IpyI/:ITe B QForm mporecc KOHTpOJ'IPIp}:eMOfI MIPOKATKH
TOJIXO/IOB, CTPOMT CIEHAPHHU 5. Cmonenupyiite B QForm nporiecc HOpManbHOM MPOKATKU
pean3anum CTpaTeruu,
orpesieNisisi BO3SMOXKHBIE PUCKH
W mpemmaras  IyTH WX
yCTpaHeHUs

YK-2 Crioco6eH ynpaBiisiTh MPOSKTOM Ha BCEX ATAIlaX ero JKU3HECHHOTO IMKIIA

YK-2.1 DopmymupyeT Ha  ocHoBe|[TeopeTHuyeckHe BONPOCHI K IK3aMEHY
mocTaBIeHHON nipodemsl|l. IIpogonkHas cxema TOJICTOIMCTOBOH MPOKATKH.
[pOeKTHYO 3a7ady u crocoO eel2. [lonepeynas cxema TOJICTOIMCTOBON MPOKATKH.
perreHus  depe3 peanmu3anuiof3. [IpooapHas cxemMa ¢ IpOTSHKKOM U pa30MBKOM IIMPUHBL
[TPOEKTHOTO YIIPaBIICHUS 4. PenynmpoBanue cis100B 10 HIMPUHE.
5. TexHo7I0ruK NpaBKHU JINCTOBOTO POKATA.
YK-2.2 PazpabateiBaeT koHIenmuio/ I'eopeTnyeckue BONPOCHI K IK3aMeHY
[IpoekTa B pamkax|l. Pekpucrammusanus ctaiu
0003HaYEeHHOI npo0aeMsbr:2. JluHaMuuecKast peKpUCTAITH3aIUs
(dopMmymupyeT 1enb, 3anayn,)3. MeTaauHamMudeckasl peKpHCTaIUIN3aIus
00OCHOBBIBaET  aKTyalnbHOCTbh,[4. CTaTHueCcKas peKpHUCTAILTH3AIUS
3HAYUMOCTb, oxunaeMblelS. PocT 3epHa rpu ropsiuei mpokartke
pe3ysIbTaTbl U BO3MOJKHBIC
chephl MX prMeHeHHst
YK-2.3 PazpabateiBaeT maH(TeopeTuyeckne BONPOCHI K IK3aMeHy

caJIM3al IpoCKTa C YUETOM|

1. Poap HuOOMS B DBOJIOLMUA CcTaJli

CTPYKTYPBI py




CTpyKTypHBIii
JJIEMEHT
KOMIETSHIIUU

ITnanupyeMble pe3yIbTaThl
00y4YeHHs

OrneHo4HBIE CpEACTBA

BO3MOKHBIX PHCKOB
[peanu3alii 1 BO3MOXKHOCTEH
X  YCTpaHCHUs, IUIaHHPYET]
HEOOXOUMBIC PECYPCHI

TepMOMEXaHUUECKOW M KOHTPOJIUPYEMOI IPOKATKE.

2. MukposjerupoBaHHble M HU3KOJETHpOBaHHBIE cTanu. IloHATHE
YTJIEPOTHOIO SKBUBAJICHTA.

3. CTpyKTypHBIE U3MEHEHHS B CTAJIU IIPU FOpsiUei MpoKaTKe.

4. CTpyKTypHBIE U3MEHEHUS B CTaJIU NP XOJIOJHOM MTPOKATKe.

5. CTpyKTypHble H3MEHEHHS B CTAIM IPU YCKOPEHHOM|
OXJTa)KICHUH.

VYK-2.4

OcylecTBISeT  MOHMTOPHHI
Xola peanM3allud  IIPOEKTa,
KOpPPEKTUPYET OTKJIOHEHHUSI,
BHOCUT JIOTIOJTHUTEIIbHBIE,
M3MEHEHUsI B TUIaH pean3aluy]
[pOEKTa,  YTOYHSET  30HBI
OTBETCTBEHHOCTH  YYaCTHHKOB
[poekTa

[IpakTHYecKHe BOMPOCHI K YK3aMEeHY

1. Cmonenupyiite B QForm mpoiiecc TOJICTOTUCTOBON MPOKATKH 10|
[TPO/IOJIBHOM CXeEMe

2. Cmoaenupyiite B QForm mpoiiecc TOJICTOTUCTOBON MPOKATKH 10|
[TorepeyHoi cxeme

3. Cmonenupyiite B QForm mpoliecc TOICTOIMCTOBOM MPOKATKH 110
[TPOJIOJIBHOM CXeMe C MPOTHKKOM U Pa3OMBKOM IUPHHBL.

4. Cmonemupyiite B QForm nedopmanuio cisida B dmkepax ¢
CI1a KON OOYKOM.

5. Cmogenupyiite B QForm nedopmaruio cisiba B 3mkepax ¢
KaTHOpaMu.

VYK-2.5

[Ipeanaraer  mpouenypsl U
MEXaHU3MbI OIICHKA KadyeCTBa
[poekTa, HHPPACTPYKTYPHBIC
YCIIOBHMSI  JUIS ~ BHEJIPCHUS
[pE3yJIbTAaTOB ITPOEKTa

[IpakTHYeCcKHE BOMPOCHI K YK3aMeHy
1. Cmogemupyiite B QForm kanToBKY (moBOpoT Ha 90°) cisiba HA
TOJICTOJIICTOBOM CTaHe.
2. Cmomemupyiite B QForm ycKOpeHHOE OXJIaKICHHE pacKaTa
ToMmuHON 50 MM.
3. Cmonemupyiite B QForm yckopeHHOe OXJaXxJaeHue packatal
ronmuHON 10 MM.
4. Cmonenupyiite B QForm oxnaxjaeHue Ha BO3JyXe packata)
ToMmuHON 50 MM.

5. Cmozenupyiite B QForm nedopmanuio cisba B peaylupyroem

mpecce.

[IK-1 CriocoGeH 000CHOBaHHO OIPEAENATh OPraHU3AIIMOHHBIE U TEXHUYECKUE MEPHI 110 BBITYCKY HHHOBAIMOHHBIX
BHJIOB IPOKATa YEPHBIX U IIBETHBIX METAJJIOB U CIIJIABOB IIPOU3BOJCTBEHHBIMU NOAPA3ACICHUSIMU

[K-1.1

[IpoBOUT
CCIeI0BaHUS
Hay4YHO-TEXHUYECKOU
MH(bOpPMAIMK;  AUATHOCTUPYET]
0OBEKTHI MIPOKATHOTO|
[POM3BOACTBA  HAa  OCHOBE
aHaM3a HAYYHO-TEXHUYECKOH
MH(bOpMaIU 0|
TeXHOJIOTMYECKUX TpOoIeccax

MapKETHUHI'OBLIC

TeopeTuyeckne BONPOCHI K IK3aMEHy
1. TopmoxeHue pocta  3epHa
MUKPOJIETUPYIOIIUX JIEMEHTOB.

2. BimsiHMe copepkaHusi HHOOWMS B CTaJd W pa3Mepa YacTuly
KapOuI0B HUOOWS Ha MOBBIIICHUE ITPEJIelia TEKY4YECTH CTaIIH.

3. BimsiHue HUOOMS M TUTaHA Ha YITPOYHEHUE CTAJIH.

4. BuusHHEe CyMMapHOTO OOXaTHsl HEPEKPHUCTALIM3YIOIIETOCS
aycTeHnTa Ha XianocToikocts (mipu UIID).

5. AHOMAaJIbHBIN POCT 3€pHa.

ayCTCHUTA JacTuamMuy

IK-1.2

YcTaHaBaMBaeT CBS3M MEXIY
TEXHOJIOTHYECKUMU
porieccaMd M O0ObeKTaMu
[IPOKATHOT'O MPOU3BOJICTBA CO
CBOIiCTBAMU TOTOBOM
[TPOIYKIINH, CBIPBS H
[PaCXOTHBIX MaTepHualoB,
COCTaBOM, CTPYKTYpOH MeTaslia
138 ¢bu3nyecKuMH,
MEXaHHYECKUMU,

X UMHYECKHMU,
TEXHOJIOTHYECKUMU
OKCILTyaTallMOHHBIMU
cBOIiCTBAMU

Teopernyeckue BOMPOCHI K IK3aMeHy

1. CriocoObl epesiauul packara U3 YepHOBOW B YHCTOBYIO TPYIITY B
muausax [ICITL
2.  Texuonoruu
OXJTaXKICHUSI.

3. JlucnokalMOHHOE YNPOUYHEHHWE IPH XOJOAHOW U ropsuel
[TpOKaTKe.

4. MexaHu3M JUCIIEPCHOHHOTO YIIPOYHEHHS.

5. MexaHu3M 3epHOIPaHUYHOTO YIIPOUHEHHUSL.

YCKOPEHHOTO  OXJIXJeHUs.  MexaHu3Mbl

IIK-1.3

[TpuMeHSIET OCHOBBI TEOPHUH
[Tpo1IeCCOB 00paboTKH
MaTepuaJoB MpU  PEIICHUH
TeXHOIOTUIECKUX 3ajay|

[IpakTHYecKHe BONPOCHI K IK3aMeHY

1. Cmopenupyiite B QForm TerioBoe mose ciisiba npu ero nepeaade]
M3 Ieun K pabouel KIeTH.

2. Cmonenupyiite B QForm u3MeHeHue pa3mepa 3epHa clisida mpy

[TPOKATHOT'O ITPOU3BOACTBA.

€TI0 HAarpeBe.




CTpyKTypHBIii

[Inanupyemsle pe3yibTaThl

DJIEMEHT OrneHo4HBIE CpEACTBA
00y4YeHHs
KOMIIETEHIIUHU
PaccunTriBaeT ocHoBHBIe3. Cmozempyiite B QForm nedopmanmio cisiba CBEpXBBICOKOH
TEXHOJIOTUYECKHE  ITPOLECCHITOIIIIUHBL.

IIPOKATHOT'O ITIPOU3BOACTBA

4. Cmonmenupyiite B QForm yciioBus 3axBaTa HpHu MPOKATKE CIs10a
ronuHoi 400 MM B Baskax aquamerpom 1200 mm.
5. Cmogzenupyiite B QForm u mpoaHanu3upyiTe HampspKeHHOE)
COCTOSIHME CTalli B OCEBOHM 30HE MPHU TOJICTOJIMCTOBOW MPOKATKE]
cisi6a TonumHoN 400 MM.

IIK-2 Cnocoben ONpeAC/IATh OPraHU3allMOHHBIC W TCXHUYCCKHUC MEPLI JJId BBIITOJHCHHUA ITPOU3BOACTBEHHLIX
SaI[aHI/Iﬁ 110 BBIITYCKY I'OpAY€KATaHOI'O IPOKAaTa U MHKMHUPUHI'A TCXHOJIOTMYCCKUX ITPOLICCCOB

IK-2.1 Y cranaBnuBaeT ocHoBHbIe|TeopeTnyeckue BONPoChl K IK3aMeHy
TpeGoBaHNUs k1. TepmokuHeTHUECKas qUarpaMma
TEXHOJIOTUYECKOMY 2. BiusiHue HarpeBa ciisiba Ha MEXaHHYECKHE CBOMCTBA ITPOKATa.
00OpYIOBaHUIO (3. BriusHue yCKOPEHHOTO OXJIaXKICHUS Ha MEXaHUYECKHE CBOMCTBA
[IPOM3BO/ICTBA TOPSYEKATAHOTO[IPOKATA.
[poKaTa M BO3MOXHOCTH ero@. Buabl yCcTAHOBOK YCKOPEHHOTO OXJIAXKICHUS.
MOIEpHU3ALIUH 5. MexaHu3Mbl YNPOYHEHUS CTald IPH TEPMOMEXaHUYECKOM
[IpOKaTKe.
[K-2.2 ObOecreunBaeT  cTaOMIIBHOCTH T eopeTHYEeCKHE BOMPOCHI K IK3aMEHY
TexHonornyeckoro  mpoueccall. TBepropacTBOpHOE YIPOYHEHUE CTAH.
[IpOM3BOACTBA TopsuekaraHorol2. TexHomorus npokaTku DP-cranei.
pokata; mpuHHUMaeT pemeHus[3. TexHnomorus npokatku CP-craneit.
0 TpeOyeMbixid. TexHomorus npokatku TRIP-craeii.
[pEIJIaMEHTUPYEMBIX 5. Texnomnorus npokatku TWIP-craneit.
KOPPEKTUPOBKAX HAa OCHOBE
KOHTPOJIS TEKYIIHX
OTKJIOHEHUH  OT  3aJaHHBIX
BEJTMYUH apaMeTpoB u
[TPOM3BOICTBEHHBIX
moka3zaTesneit
IK-2.3 OcymiecTBiseT KoHTpoJb/lIpakTHYecKHe BONMPOCHI K IK3aMEHY
KauecTBa ropsuekaTasoro|l. Cmoxemupyiite B QForm HenmpephIBHYIO NPOKAaTKy IOJIOCHI B
[Ipokarta Ha CTaAUAX|IBYX KIIETAX.

TeXHOJIOTMYECKOro Ipolecca U
TOTOBOM NMPOIYKINUU

2. Cmonemupyiite B QForm mosne TepMUuecKUX HaNpsKeHUN Mpy
[YCKOPEHHOM OXJIQXKJIEHHH TOJICTOJIMCTOBOTO MTPOKATA.

3. Cmonenupyiite B QForm nporiecc acuMMeTpUYHOMN MTPOKATKH.

4. Cmonemupyiite B QForm mosne TepMUuUeCKUX HaNpsHKEHUN Mpy
HarpeBe cisi0a B METOIUYECKOH Tedn.

5. PaspaOoraiiTe mpoliecc ropsucii NPOKATKH C peaTu3aiuei
MexaHu3Ma JIMCIOKAIIMOHHOTO YIPOYHEHHSI CTAJIH.

IIK-3 Cnocoben ONpeAC/IATh OPraHU3allMOHHBIC W TCXHUYCCKHUC MEPLI JJId BBIITOJHCHHUA ITPOU3BOACTBEHHLIX
SaI[aHI/Iﬁ 110 BBIITYCKY XOJIOJHOKATaHOTI'O JINCTA 1

WHXWHUPUHI'a TCXHOJIOTMYCCKUX ITPOLECCCOB

[K-3.1

YcranaBnuBaeT OCHOBHBIE
TpeOOBaHUS K
TEXHOJOTUYIECKOMY
000pyIOBaHHUIO VTS
MIPOM3BOICTBA
XOJIOMHOKATAHOTO  JIUCTA U
BO3MOXKHOCTh ero
MOJICpPHU3AITHH

Teopernyeckue BOMPOCHI K IK3aMeHy

1. CoBpeMeHHasi MeTaJUTypruueckas KOHIENIHs ITPOU3BOJCTBY
[TpokaTa /st TPYOHOM MPOMBIILIEHHOCTH.

2. Texnomnorus npokatku Q&P-craneii.

3. Texnonorus npousBoactsa BH-craneit.

4. 3aBUCHMMOCTh TIpOlLlECCa PEKPHCTAJUIM3AINU ayCTEHHTa OT
co/iepyKaHHsI MUKPOJIETHPYIOIIUX 3JIEMEHTOB.

5. Llemn HarpeBa ciIs00B mepe MPOKaTKOM.




CTpyKTYpHBIN
PYKTYP [TnanupyemMbie pe3yabTaThl
DJIEMEHT Or1eHOYHBIE CPENICTBA

00y4YeHHs
KOMITETCHIIUT

[K-3.2 ObecnieunBaeT CcTaOMIBHOCTH [T eopeTHYecKe BONPOCHI K IK3aMeHY

TeXHOJIOornyeckoro mporecca|l. MexaHu3MBbI pacraia ayCTeHUTa pU Y— 0 IIPEeBPALLCHUH.
MIPOU3BOJICTBA 2. PacTBOprMOCTH KapOOHUTPHUIOB HUOOHSL.

XOJIOJHOKATaHOTO mucta;)3. MexaHu3Mbl sl 3aMEJICHUS] ABMIKEHHSI TPaHMI[ 3€peH IpH
MIPUHAMACT peteHus o|HarpeBe CTajH.

TpeOyeMbIX 4. Bupl pekprCcTaUIM3ay ayCTEeHUTA.

perJIaMeHTUPYEMBIX 5. OcoOeHHOCTH YEPHOBOM u YUCTOBOM cTaiuu
KOPPEKTUPOBKaX Ha OCHOBE[TEPMOMEXAHMYECKOH MPOKATKH.

KOHTPOJIA TEKYIIUX
OTKJIOHEHUH  OT  3aJlaHHBIX
BEJINYNH apameTpoB u
MTPOHU3BOICTBEHHBIX

IK-3.3 OcymiecTBiseT koHTpoJb([IpakTHYecKHe BONMPOCHI K IK3aMeHY

kadectBa  xosogHokataHoro|l. Cwmopenupyiite B QForm TOHKOJMCTOBYIO MPOKATKy C
JrcTa Ha CTaIUSIX [HATSHKSHHSIMU.

TeXHOJorn4yeckoro nporiecca ul2. Cmozaenupyiite B QForm ynpyruii u3rud 1ByXBajKOBOH CUCTEMB]
TOTOBOU MPOAYKIMU [TpY JIUCTOBOM MPOKATKE.

3. Cwmogemupyiite B QForm nedekr «ceprnoBUIAHOCTH» IPH
ITHCTOBOM TTPOKATKE.

4. Cmonenupyiite B QForm ropsdyro mpokatky cissba B CHCTEME
((BEPTUKAIbHBIE — TOPU30HTAJIbHBIE BAJIKH.

5. Cmonenupyiite B QForm ropsuyro mpokaTKy ciisioa B CHCTEME]
peIYLUPYIONINI ITPEecC — TOPU3OHTAIILHBIE BAJIKUY.

3agaHue: B COOTBETCTBUM C BapuaHTOM (Tabia. 1) pa3paboTaTh TEXHOIOTHIO PELyLIMPOBAHUS
CII100B IO MUPHUHE HA OCHOBE KOMITBIOTEPHOTO MOJICIHPOBAHUS METOJIOM KOHEUHBIX 3JICMEHTOB
B nporpamme QForm 3D. BeimonmHuTh cpaBHEHHE Tpex CHoco0oB aedopmaru Ciasi00B 1O
UIMpUHE: TJIaJKUMH BEPTUKAJIbHBIMU Bajkamu (d/pkepamu) (puc. 1, a), xanuOpOBaHHBIMHU
BEpPTUKAIbHBIMU BaJIKaMHU (3/pkepamu) (puc. 1, 0), 6oiikamu npecca (puc. 2). PaccuntaTth cuioBbie
napamMeTphl IPOIIECCOB, HAPSHKEHHO-1e(hOPMUPOBAHHOE COCTOSIHIE HHCTPYMEHTOB U 3aTOTOBOK.
Ob6ocHoBaTh BbIOOp Hanbosee 3pHEeKTUBHON TEXHOJIOTHUH.

Hcxonnbie ganHble: Tun 3anadu — 3D ¢ ABYMsI MJIOCKOCTAMU CUMMETPUHU; TUI ONEPALUU —
negopmalys ¢ y4eToM TEIUIOBBIX MPOLIECCOB; HayaiabHas JuinHa ciasoa L = 4000 mM; HavanbHas
TommuHa cisoa t = 250 MmM; HaganbHas mupuHa ciasioa W = 1000, 1500, 2000 mm; oOkatue 1Mo
mupuae AW = 50, 200, 350 mMm; 3axoH TpeHus JleBanoa (6e3 cmasku); marepualn cisida — Carbon
Steel C10 u3 Oubmuorexu QForm; HawanmbHas Temneparypa ciasiba T = 1200 °C; wyacrora
nBUKeHHs 60KoB npecca — 0,5 ['11; nnaMeTp BepTUKaIbHBIX BAJIKOB (3/KEPOB) C INIaJIKON O0UKOIM
D = 1000 mm; popma 1 pa3mepbl KaTuOPOBaHHBIX BAJIKOB — CM. PHC. 3; OKpYXHasi CKOPOCTh
BEPTUKAIbHBIX BAJIKOB (3/1kepoB) — 1,75 m/c.
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Pucynok 1 — Cxema nedopmaiiuu ciisiOoB 10 IHAPHUHE: a — TITaJKUMHU BEPTHKAIbHBIMA BAIKAMU
(3mxepamu); 6 — KATMOPOBAHHBIMY BEPTUKATHLHBIMU BaJIKaMU (3KEpaMH)
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Pucynok 2 — Cxema pemynupoBaHus ciisiba mpeccom
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Pucynok 3 — PazMeps! kannOpOBaHHBIX BEPTUKATHHBIX BAJIKOB (3KEPOB)



Tabnuua 1 — BapuanTsl 3ananuit

Bapuant Havanphas mupuna cisgsba W, Mmm O6xatue no mupuae 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

IMoka3aTeu U KPUTEPUH OLEHUBAHHUS IK3aMeHA:

— Ha OLEHKY «OTIU4HO» (5 0amioB) — oOyyaroluiicss 1eMOHCTPUPYET BHICOKHM YpOBEHb
C(OPMHPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOEe M TJIyOOKOe 3HaHHE
y4eOHOTO Marepuaia, CBOOOIHO BBITIONHSET TNPAKTHUECKUE 3alaHMsi, CBOOOTHO OIEpHPYET
3HaAHUAMHU, YMCHUAMHU, IIPUMCHACT UX B CUTyallUIX MOBEIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «xoporio» (4 0amra) — oOyJaroUIuiicss TeMOHCTPUPYET CPEIHUM ypOBEHb
C(bOpMHpOBaHHOCTH KOMHCTGHHHﬁ: OCHOBHBIC 3HaHHWA, YMCHHA OCBOCHBLI, HO JOITYCKAIOTCA
HE3HAYUTCIIBHBIC 0HII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IPHU aHAIUTUYCCKUX OIICpaluaX, IEPEHOCE
3HAaHUU U YMCHPII;'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYallNH.

— Ha OIICHKY «YyJIOBJIETBOpPHUTENbHO» (3 Oamna) — oOydYaromiuiics JeMOHCTPUPYET
MMOPOTOBBIM YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETCHIIMN: B X0JI€ KOHTPOJIBHBIX MEPOTPHUSITHI
JIOITYCKAIOTCSl OIITUOKHW, TPOSIBISAETCA OTCYTCTBHE OTACIBHBIX 3HAHWM, YMEHUH, HaBBIKOB,
o6yqa}01111/11710$1 HUCIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHHUA IIPpU OICPHPOBAHUN 3HAHUAMU H
YMCHUSAMMU ITPHU UX IICPEHOCC HAa HOBBIC CUTyallHH.

— Ha OIEHKY «HEYIOBJICTBOPUTEILHO» (2 Oayia) — 00yJaromuics IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOpEeTHYECKOTO Marepuaia, JOMYyCKaeT CYIICCTBEHHBIE OIIMOKH, HE MOXKET
IMOKa3aTh MHTCIIICKTYAJIbHBIC HABBIKU PCHICHUS ITPOCTHIX 3a1a4.

— Ha OIIEHKY «HEYIOBIETBOPHUTEIbHO» (1 Oamn) — oOyuaromuiicsi He MOXKET MOoKa3aTh
3HaHUA Ha YPOBHC BOCIPOU3BCIACHUA U 00BSICHEHUS I/IH(i)OpMaHI/II/I, HEC MOXCET IIOKa3aThb
HWHTCJUICKTYaJIbHBIC HABBIKW PCIICHUA IMTPOCTHIX 3a4a4.




