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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
y4eOHOM oy Ha 3acefanuu kadenpsl TexHonoruii 00pabOTKU MaTepUaIoB

[Iporokom or 20 1. Ne

3aB. kadenpoii A.b. Momep

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
y4eOHOM To1y Ha 3aceaHuu Kapeapsl TexHosoruii 00paboTKH MaTepUualioB

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.b. Monnep




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

dbopmupoBanre y OyIymIUX CHEIUAINCTOB CHCTEMHBIX 3HAaHMH B OOJACTH TEOPUU U
TEXHOJIOTMH MPOU3BOJICTBA MTPOKATA, MOTYYECHUE YETKOTO MPEACTABICHUS O PA3TMUHBIX MOJEIISIX
mporeccoB jaedopManvu METAUIOB MPU TMPOKATKE, a TAKKEe YMEHHUE pellaTh MPAKTHYECKUE
3a/1ayu, CBSA3aHHBIE C PACYETOM TEXHOJIOTMUECKHUX [TapaMeTPOB B IPOKATHOM IPOU3BO/ICTBE.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsl

JucuumnuHa WHXUHUPUHT TEXHOJIOTMYECKUX IIPOLECCOB IPOU3BOJACTBA IIpOKaTa
BXOJUT B YaCTh y4eOHOTO IiaHa (GOPMUPYEMYIO YUYACTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUI
00pa30BaTeIbHOM IPOrpPaMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMBI  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(hOpMUPOBAaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIMIUINH/ IPAKTUK:

NHupopmanrioHHbIe TEXHOJIOTHUN B TPOKATHOM ITPOU3BO/ICTBE

JlorucTuka B COBpEMEHHBIX METAINTYPIUUECKUX KOMITJIEKCaxX

MupoBoii ppIHOK MaTepHaloB 1 MHHOBALIMOHHBIX TEXHOJIOTUH UX 00pabOTKH

3HaHus (YMEHHUS, BJIQJICHUs ), TIOJTYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3yYEeHUS] AUCIUTLITUH/TIPAKTHK:

OcoOeHHOCTH  MPOU3BOJACTBA  METAUIONpoKaTa s PAa3IMYHBIX  OTpacieu
MIPOMBIIITIEHHOCTH

Jln3aifH MTHHOBAITMOHHBIX TEXHOJIOTHH B 00pab0TKE MaTeprasoB IaBICHUEM

WHHOBaIIMOHHBIE TPOLIECCHI B TPOU3BOICTBE METAIIION3AETUI

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynpraTe oCBOEHUS MUCHUIUIMHBI (MOAyNs) «VHXUHUPUHT TEXHOJOTUYECKUX
MPOLIECCOB  MPOM3BOJACTBA IpOKaTa» OOydYaromuiicss JOoJKeH 00JaiaTh CleIyIoIUMHU
KOMITETEHIIMSIMU:

Kon nanukaTtopa NHaukatop 10CTHKEHUS KOMIICTCHITUN

VYK-1 CnocobGeH OCymIeCTBISATh KPUTHUYECKHH aHaau3 NpOOJIEMHBIX CHUTyalluii Ha OCHOBE
CUCTEMHOT0 I0JIX0/1a, BbIpabaThIBaTh CTPATETUIO NCHCTBUI

YK-1.1 Ananuzupyer mnpoOJEeMHYIO CHUTYallMI0 Kak CHCTEMY, BBIABISAA €€
COCTABJISIOIIUE U CBSI3U MEXKIY HUMU
YK-1.2 Kputnuecku onieHMBaeT HaJEKHOCTh HCTOYHUKOB HH(OpManuu, paboTaet ¢

NPOTHBOPEYMBON WH(pOpMAIMEd W3 pa3HBIX HMCTOYHUKOB, OMpEACISICT
npobGensl B HHGOPMAIMKM, HEOOXOTUMOUN I PEIICHHS MPOOJIEeMHOM
CHUTYaIlUH, U TPOSKTUPYET MIPOLIECCHI 10 UX YCTPAHCHUIO

YK-1.3 Pa3zpabatbiBaeT U cojaepikaTeabHO apryMEHTHUPYET CTPATeTHI0 pPEelIeHUs
NpOOJEMHON CHUTyallM Ha OCHOBE CHCTEMHOIO W MEXIUCIUIUTHHAPHOTO
MOJIXO/IOB; CTPOUT CICHAPHHM pEaIM3alldd  CTPATETUH, OMPEACIss
BO3MO>KHBIE PUCKU U MpeIaras NyTy UX YCTPaHSHUs

YK-2 Crioco0eH ynpaBisiTh IPOSKTOM Ha BCEX Tarax ero »)KU3HEHHOTO ITUKIIa

YK-2.1 dopMmynupyeT Ha OCHOBE MOCTaBJICHHOW MPOOJIEMBbl MPOEKTHYIO 3aJauy U
crnoco0 ee pelIeHns yepe3 pean3aliio IPOEeKTHOTO YIPaBICHUs
YK-2.2 Pa3pabaTbiBaeT KOHLENIMIO MPOEKTa B paMKax 0003HAYEHHOM MPOOIEMBI:

(I)opMmepyeT ociib, 3aJadu, 000CHOBEIBACT AKTYaJIbHOCTb, 3HAYUMOCTD,
OKNJACMBIC PE3YJIbTATHI U BO3MOKHBIC C(I)CpBI HUX MPUMCHCHUSA

YK-2.3 PazpabaTbiBaeT 1ulaH peajau3alMy MPOEKTa ¢ YYEeTOM BO3MOKHBIX PUCKOB
peanu3any U BO3MOXKHOCTEH MX YCTpaHEHUSs, IUIAaHUPYeT HEoOXOIUMble
pecypcehl




YK-2.4

OcymiecTBiieT MOHUTOPUHI XOJla pPEaIU3aluu IPOEKTa, KOPPEKTUPYET
OTKJIOHEHUS,, BHOCUT JOIOJHUTEIbHbIE W3MEHEHUS B IUIAH pealu3aluu
IIPOEKTA, YTOUHSET 30Hbl OTBETCTBEHHOCTH YYAaCTHUKOB IIPOEKTA

YK-2.5

[Ipennaraer mnpouenypbl M MEXaHU3Mbl OLIEHKM KAauecTBa IPOEKTA,
MHOPACTPYKTYPHBIC YCIOBHS JUISI BHEIPCHHUS PE3YJIHTATOB IPOSKTA




[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 aHaJlu3a HAY4YHO-TEXHHYECKOW MH(POpMAIMU 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
OTKJIOHCHUH OT 3aJaHHBIX BEJIWYMH MapaMeTPOB M TMPOW3BOACTBEHHBIX
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

[Ipu mpoBeneHUN MPAKTUYECKUX 3aHATHI HEOOXOIMMO IEJICHANPABICHHO MEPEXOIUTh
OT PENpPOAYKTUBHBIX METOJOB OOyYeHHs K YaCTHYHO-TIOMCKOBBEIM M HCCJICIOBATEIBCKUM
METOJaM, pa3BHBas JIOTMYECKOE MBIIIJICHHE, YMEHHE apryMEHTUPOBaTh M OTCTaMBaTh
coOcTBeHHOEe TMMOHMMaHue Bompoca. C 3TOH 1[edbl0 BO3MOXKHO HCIIOJIB30BAaHHE KAk
TPAJAUIIMOHHOMN, TaK U MOJYTbHO-KOMITIETEHTHOCTHOM 00pa30BaTeIbHON TEXHOJIOTUH, aKTUBHBIX
Y HHTEPAKTUBHBIX METOI0B O0yICHHSI.

Ha 3amsatmsax  menecooOpa3HO — HCHOJB30BATh  TEXHOJOTHIO  KOJJIGKTHBHOTO
B3aMMOOOYUEHUS, COBMEIIAst €€ C TEXHOJOTHel MOayapHOro 00yueHus. [Ipu aTom HEOOX01MMO
MOBBIIIATH MMO3HABATEIBHYIO aKTUBHOCTH CTYIEHTOB, OPTaHU3ysl CAaMOCTOSITENILHYIO paboTy Kak
HCCIIEIOBATENILCKYIO TBOPUECKYIO JEITEITHHOCTD.

Crnenyer WCHONB30BaTh KOMIUIEKC WHHOBAIIMOHHBIX METOJOB AKTHBHOTO OOydYeHWS,
BKJIFOUAIOUTHH B ceOsl:

- Cco3laHWe TPOOJEMHBIX CHUTYallMii C TIOKa3aTeJIbHBIM pemeHHEeM TPOOIeMBbI
IpernojaBaTesieM 1 0e3 Hero;

- CaMOCTOSITETLHYIO TIOMCKOBYIO JESTEIBHOCTh B PEIICHUH TPOOJIEeM, HANpaBIIeMYIO
MPEeTo/1aBaTelieMm;

- CAMOCTOSITEIIEHOE pelIeHue POOJIeM CTyIEHTaMH 101 KOHTPOJIEM ITPETIOIaBaTEes.

Peanu3anuss WHHOBAaIMOHHBIX METOJOB OOYYEHHsT BO3MOXKHA C HCHOJIH30BAaHUEM
CIIEAYIOIINX TIPUEMOB:

- pacKphITHE TpernojaBaTelieM NPUYMH M XapakTepa HeyAad, BCTPEYAIONIMXCS MpH
pelieHny npoouem;

- IGMOHCTpAIIUS Pa3HBIX IMTOIXO0IOB K PEIICHUIO KOHKPETHOM MPOOIIEMBI;

- QaHAJIM3 MTOJTyYCHHBIX PE3YIbTATOB U OTHICKAHKME TPAHUI] UX IPUMEHUMOCTH H JIp.

[Ipy mnpoBeneHHH 3aKIIOYUTETHLHOTO KOHTPOJS HEOOXOIMMO BBISBHTH CTEIICHBb
MPaBUIBLHOCTH, 00beMa, TITyOHMHBI 3HAHWUH, YMEHUH, HABBIKOB, MTOJYYEHHBIX ITPH U3YYSCHHH Kypca
HapsITy C BBISIBJICHHEM CTETICHH CaMOCTOSITEIbHOCTH B TPUMEHEHHH TTIOTyUYEHHBIX 3HAHUH.

K WHTEepakTUBHBIM  METOJaM, HCHOJB3YEMBIM TMPH HM3YYCHHH TUCIIHILIHHBI
«VIHXKMHUPHHT ~ TEXHOJIOTMYECKHX  IPOILECCOB  NPOU3BOJICTBA  IMPOKATa», OTHOCSATCS:
UCIIOJIb30BaHUE MTPOOIEMHBIX METOIO0B U3JIOKEHHSI MaTepHata ¢ IPUMEHECHHEM dBPHUCTUYCCKUX
npueMoB (co3maHue MPOOIEMHBIX CHTyalldii M Jp.); a Takke wucmonb3oBanue 2D/3D
MO/ICITMPOBAHUS MTPOIIECCOB (HOPMOU3MEHEHHSI METAIIOB U CILIABOB.

K OCHOBHBIM HMH(OPMAITMOHHBIM TEXHOJIOTHUSM, MPHUMEHSIEMBIM MPH H3YYCHUH
JMCUUIUIMHBL, TIPEXKJIE BCErO OTHOCHTCS TPOBEICHUE MPAKTUYCCKUX 3aHiATUH B (opme
KOMIBIOTEPHBIX CUMYISIIIAKA C HCIIOJIb30BAHHEM COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB
MHUPOBOTO ypoBHs. Ha JIEKIUAX MCIONBb3YeTCss KOMIIBIOTEP C MPOSKTOPOM ISl OTOOpaXKEHUS 1
JTy4IIer0 OCBOGHHUS YMTAeMOTO Marepuana. ITo obecreuywBaeT AOCTHXKEHHE Haunboee
3P PEKTUBHBIX PE3YJIbTATOB OCBOCHUS TUCIIUILIAHBIL.

6 YueOHO-MeTOqHYeCKOe 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroLIUXCst
[IpencraBneno B npunoxxenuu 1.

7 OuneHoYHbIe cpeCcTBA ISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOAMYecKOe U HH(OPMALIMOHHOE 00ecTiedeHue TUCIUITUHBI (MOTYJIs1)

a) OcHoBHasi IUTEpaTYypa:

1. Kanpyenko, A. A. MaremaTtiudeckre METO/Ibl B HHXKEHEpUH | yueOHoe mocodue / A. A.
Kanpuenko, K. I'. [Tamenko ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 snekTpoH. ONT. JUCK
(CD-ROM). - 3arm. ¢ Tutyn. skpana. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=2835.pdf&show=dcatalogues/1/1133
197/2835.pdf&view=true

(mara oopamenus: 25.09.2020). - MakpooObekT. - TekcT : ameKTpoHHbIH. - CBeneHus
noctymHbl Takke Ha CD-ROM.

2. PsabunkoBa, E. C. Teopus u TeXHHKa WHXCHEPHOTO OSKCIICPUMEHTA
yueOHOo-MeToauueckoe nocodue / E. C. Psabunkosa, M. 0. Ps0unkoB. - Marautoropck : MI'TVY,
2015. - 1 onekrpon. omnrt. guck (CD-ROM). - 3arn. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1482.pdf&show=dcatalogues/1/1124
009/1482.pdf&view=true (mata ooOpamenus: 25.09.2020). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBenieHus noctynHel Takke Ha CD-ROM.

3. Tonmaues, I'. I'. ABTomMarn3anusi TEXHOJOTHYECKUX MPOIIECCOB MPOKATKH | yaeOHOE
nmocobue / I'. T'. Tonmaues ; MI'TY. - Maruuroropck : MI'TVY, 2017. - 1 s1eKTpOH. OMNT. JUCK
(CD-ROM). - 3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2886.pdf&show=dcatalogues/1/1134
176/2886.pdf&view=true (mara ooOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeZieHns nocTynHbI Takke Ha CD-ROM.

0) JlonoiHUTeIbHAS JIUTEPATYpa:

1. Aanynos, A. B. KypcoBoii npoexT no aucuuririae "TexHoI0russ MalmHOCTpOeHUs " !
yueOHoe nocobue / A. B. Anmynos, M. B. Hanumosa, H. H. Orapkos ; MI'TY. - Marautoropck :
MI'TY, 2017. - 47 C. : uil., TalII., CXCMBI. - 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. IIpoexktupoBanue u pacuer 0o00pyI0BaHUS MIPOKATHOTO CTaHA . yueOHOe
nmocobue / A. K. benan, O. A. benan ; MI'TY. - Marautoropck, 2014. - 135 ¢. : ui., rpad., CXeMBI.

URL:
https /Imagtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/11151
10/774.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 2JIeKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

3. Kynpsmos, A. A. Mamunbl Uisi MEXaHU3alUKd padOT B MPOKATHOM IMPOU3BOJICTBE :
METOJUYECKUE YKa3zaHUs K J1abopaTopHbIM paboTam mo auciumuimHe "CrenuanbHble MalldHbI
JUIS MEXaHHU3aIKuK paboT B MeTajutyprudeckom npousBozictse” / A. A. Kyapsmios ; MI'TY. - [2-¢
u3a.]. - Marauroropck : MI'TY, 2012. - 1 3neKTp0H onr. guck (CD-ROM). - 3ari. ¢ TuTyiL
JKpaHa. URL.:
https: //magtu.mformsystema.ru/uploader/flIeUpIoad?name:1337.pdf&shOW:dcatangues/1/1123
665/1337.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

B) MeToguyeckne yKazaHus:

1. OGopynoBaHue Ui MPOU3BOJICTBA U KAUE€CTBO MPOIYKIIUH B IIeXaX ropsdei MpoOKaTKH :
yuebHoe mocodue / M. U. Pymsunes, O. B. Cununikuit, /1. M. Kunsun, O. b. Kanyruna ; MI'TY. -
Maruuroropck : MI'TVY, 2017. - 1 snekrpos. onrt. auck (CD-ROM). - 3arn. ¢ Tutyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3237.pdf&show=dcatalogues/1/1136
956/3237.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TekcT
ANIEKTPOHHBIN. - CBeZieHus 1ocTynHbl Takke Ha CD-ROM.

2. MeToJ IPOEKTOB W TPOJIBIKEHHE HAYYHOW MPOIYKIMH | yueOHoe mocobue / M. A.
[TonsixoBa, 3. M. T'ony6uunk, 1. H. Yukumes, A. E. I'ymun ; MI'TY. - Marautoropck : MI'TY,
2018. - 1 onekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. okpana. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=3601.pdf&show=dcatalogues/1/1524
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(mata ooOpamenus: 25.09.2020). - MakpooObekr. - Tekcer : osnekTpoHHbiil. - ISBN
978-5-9967-1248-9. - Cenenus noctynusl Takke Ha CD-ROM.

3. IIpoekTrpOBaHUE TEXHOJIOTHUYSCKUX JTUHHH U KOMIUIEKCOB METALTYPIrHUCCKUX [IEXOB !
yueOHoe mocooue / M. B. Akcenosa, B. U. Kapomnukos, U. /. Kagomaukosa u ap. ; MI'TY,
[kad. [IMul’]. - Maraurtoropck, 2011. - 143 c. : un., Tabxn. - URL:

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

AJEKTPOHHBIN. - IMeeTcsa neyaTHbIA aHaJIor .

r) IIporpammuoe odecnieuenne u UHTepHET-pecypcChI:

ITporpaMmMuoe odecneyeHue

HaI/IMT_II-I(gBaHI/Ie Ne goroBopa Cpok nelicTBHs IUIIEH3UU
MS Office 2007\, 135 o1 17.09.2007 Gecepouno
Professional

7Zip CcBOOOJTHO 0ecCPOYHO

IIpodeccuoHaibHble 0a3bl JAHHBbIX M HHGOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMBI
HasBanue kypca CchbLika

OnexTpoHHad  6asa  NEPHOMMHECKHX|pyine.//dlib eastview.com/
m3nanuit _East  View Information

Harmmonanbuasa ) ) )
HHGbOPMALHOHHO-aHA T THIECKAS URL.: https://elibrary.ru/project_risc.asp
cucTemMa — Poccutickuin UHIIEKC

ITouckoBas cucrema Axagemus Google
(Gooale Scholar)

Mnpopmaunonnas cucrema - Emunoe| ypy - hitn:/window.edu.ru/
OKHO JIOCTVIId K HHd)ODMaHHOHHBIM

URL.: https://scholar.google.ru/

denepanbHOE rOCYIapCTBEHHOE _
OIOKETHOE YUPEKICHHUE URL: http//WWWlf|p5rU/
«Denenanruriin UHCTUTVT

DNEeKTPOHHBIE Ppecypchl OMOIMOTEKH

MI'TY um. I"'1. HocoBa
Poccuiickas l'ocymapcrBenHas

oubnunoreka. Karagoru
YHuBepcurerckas — mHGOpPMAIMOHHAsS
cuctema POCCH

9 MaTepuajJbLHO-TeXHHYECKOe o0eceyeHne TMCUUILTHHBI (MOLVJISA)

https://magtu.informsystema.ru/Marc.html?locale=ru

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

https://uisrussia.msu.ru

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecnieueHne JUCHUIIIMHBI BKIIFOYACT:

1. YuebHas aynuTopus 1Jis IPOBECHUS 3aHATUH JEKIIMOHHOTO TUIIA OCHAIIIEHA!

- TEeXHUYECKUMH CpEACTBaMHU OOYyuUeHHs, CIyKallMMU JUIsl NpPEeACTaBICHUs YueOHOM
uHpopManuy OOJBIION ayAUTOPUHU: MYIbTUMEAUHHBIMU CpEJICTBA XpaHEHUs, Nepefadn |
npeJcTaBiIeHus yueOHOH nHpopMaIy;

- CTIELMAIM3UPOBAHHON MEOEIBIO.

2. YueOHas ayuTOpHUs I IPOBEICHHS NPAKTUUECKUX 3aHATHH OCHAIlleHA!

- TEeXHHUUYECKUMH CpPEACTBaMHU OOYuUeHHs, CIYKallMMU JUIsl TpPEACTaBICHUs YueOHOM
uHbopManuy OOJBIION ayAUTOPUU: MYJIBTUMEIUHHBIMU CpEJICTBA XpaHEHHs, Mepelaud H
npeacTaBiIeHus yueOHoU nHpopMaIuy;

- CTIeLMAIN3UPOBAHHON MEOEIBIO.



3. YueOHas ayauTopus Ui TPYIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJIS U IPOMEXYTOUYHOM aTTeCTallMi OCHAIIEHA:

- KOMITbIOTEpHOU TexHuKo# ¢ maketom MS Office, ¢ noaxmoyenuem k cetu «MHTEpHET»
U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA,

- CTIEUAIM3UPOBAHHON MEOEIBIO.

4. [TomernieHnue s CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITbIOTEpHOU TexHUKoM ¢ maketom MS Office, ¢ moakmoyenuem k cetu «MHTEpHET»
U C IOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHUTETA,

- CHeMaIM3UPOBAHHON MEOEIbIO.

5. Tlomemenue masi XpaHeHHs W NPOPMIAKTUYECKOTO OOCITYy)KUBaHHS Y4eOHOTO
000pyIOBaHUS OCHAIICHO:

- CHeMaIM3UPOBAaHHON MeOebIo: CTeITaXKaM | JJIs XpaHEeHUs y4eOHOTro 000py10BaHUS;

- UHCTPYMEHTaMH JIJIsl pEMOHTA y4eOHOT0 000pyA0BAHNS;

- mkadamu Ui XpaHeHHs] y4eOHO-METOINYECKOM TOKYMEHTAllUK U MaTepUaoB.

6. YueOHast ayuTOpHs IUTS BBITIOJTHEHHSI KyPCOBBIX TPOEKTOB (paboT) OcHaIeHa:

- KOMITBIOTEpHOU TexHUKoM ¢ makeTom MS Office, ¢ moakmodyenuem k cetu «MHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPELY YHUBEPCUTETA;

- CHIeMaIM3UPOBAHHON MeOeIbIO.



IIpunosxenne 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CaMOCTOATEIbLHOM padoThl 00yYarommxcst

W3yuuts cienyromiye BOIpOChl U MPEACTaBUTh AOKIa/Ibl B BUAE MTPE3CHTALIHINA:
TexHONOTHM MPOU3BOICTBA XOJIOJHOKATAHOTO ITPOKATA JIJIsl aBTOMOOHIIECTPOCHUSI.
CoBpemMeHnHas kiaccu(UKaIus cTaien st TpPyOHOH MPOMBIIIIIICHHOCTH.
TexHONOrMM MPOU3BOJICTBA FOPSUYEKATAHOTO MPOKATa sl TPYOHOH MPOMBIIIIIEHHOCTH.
Texnonorust npokarku |F-cranei.

Texnonorust mpoxkarku DP-craneii.

Texnonorus npokatku TRIP-craneit.

Texnonorus npokarku TWIP-craneil.

Texnonorus mpokatku Q&P-craseii.

. Texnonorus npokarku MART-cranei.

10. Cramu ¢ BH-3ddexTom.

CoNooR~LWNE

Temwl 013 cemunapa-ouckyccuu

1. CoBpemenHas kinaccuuraius crajaei Aji1 aBTOMOOMIECTPOCHHUSI.

2. [IporpeccuBHbBIE aBTOJMCTOBBIE CTAIHM MEPBOTO MOKOJICHHUS.

3. IIporpeccruBHBIE aBTOIMCTOBBIE CTAJIU BTOPOTO MOKOJIECHUS.

4. IIporpeccuBHBIE ABTOJUCTOBBIE CTAIA TPETHETO MOKOIECHUS.

5. TexHoJIOTUM MTPOU3BOJICTBA FTOPSAYEKATAHOTO MTPOKATa /Uil aBTOMOOMIIECTPOCHUSI.



IIpunoxenne 2

OIIeHO'leIe cpeacrea AJisi IpoBEeACHUSA l'[p()Me)RyTO‘lHOi/i aTrecranmuun

a) Ilnmanupyemble pe3yJbTaTbl O00y4eHHS] M OLICHOYHBIE CpeICcTBa /sl TPOBeJeHUs!

l'lpOMe)KyTO‘lHOﬁ arrecranmmn.:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUU

[TnanupyemMsbie pe3ybTaThl
o0y4eHus

OrneHouHbIE cpesicTBa

YK-1 CrnocoGeH ocymecTBISATh KPUTUUECKHN
BBIPA0ATHIBATH CTPATETHIO ICHCTBHI

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

YK-1.1 Anammupyer  npoOiemHyro [TeopeTHueckue BOIPOCHI K IK3aMeHy
CHTyalIMIO  Kak  cucTemy,|l. DBosonus TpyOHBIX MapoK CTaJIeH.
BBISBJISISL ee cocrapistomme u|2. TeHIeHINs pa3BUTHSI MUKPOCTPYKTYPBI TPYOHBIX MapoK CTajlel.
CBSA3M MEXK/Ty HUMH 3. PasButHe craneit kinacca nmpounocta X70-X120.
4. HopmanbpHast npokaTka.
5. KoHTponupyemas npokarka.
YK-1.2 Kpurnueckn oueHuBacT |[TeopeTnueckne BONPoOCHl K IK3aMeHY
HaJIEKHOCTh uctouHukoB|l. OCHOBHBIE THIBI CTalld /sl M3TOTOBJIEHHS TPYO (CTpyKTypa M
HHd)OpMaIlI/II/I, pa60TaeT c|xumunueckuii COCTaB).
HpOTHBOpe‘IHBOﬁ 2. TepMOMeXaHH‘IeCKaH IMpoOKaTKa.
uHpopmarpeii w3 pasubix|3- CTPATETHH YCKOPEHHOTO OXIIAsKICHHS.
MCTOYHHKOB, onpezersier 4. [Ipsimast 3aKajka 1 OTIYCK.
npobensi B umHbopMaLmH, 5. Harpe ciisiba nepes mpoKaTKOM.
HEOOXOMUMOHN U pelIeHUs
npoOleMHOW  CHUTyallMd, |
MPOEKTUPYET MPOLIECCHI 110 UX
YCTPaHEHHIO
YK-1.3 PazpabarsiBaer u|lIlpakTHYecKre BONPOCHI K IK3aMEHY
coJiep KaTeNbHO 1. Cmozenupyitre B QFOrm pexxum Harpesa cisiba
aprymentupyer  crpateruio|2. Cmonenupyiite B QForm pexum OXNakIeHHs packata B
peleHus npo6iemHoii [ycTaHoBKe YO
CHTYaLH Ha ocroge |3 CMozmenupyiite B QForm mporecc TepMoMexaHUYeCKOH TPOKATKH
CHCTEMHOTO ul4. Cmozenupyiite B QForm npouecc KOHTpOIUPYEMOM IIPOKATKH
MEKUCLHIUTHHAPHOTO 5. Cmonenupyitte B QForm mporecc HOpMaabHOM MPOKATKH
MOAXOOB; CTPOUT CIICHApUHU
peanu3anun CTpaTeruw,
OIpeENsAs BOSMOXKHBIE PUCKH
n  Tpemiaras  IyTH — HX
yCTpaHEHUS

YK-2 CriocobGeH ynpasisTh MPOSKTOM Ha BCEX

oTanax €ro JXU3HCHHOI'O IMMKJIa

YK-2.1 DopMmynmupyer Ha  ocHOBE|[TeopeTHUecKHe BONPOCHI K IK3aMEHY
MOCTAaBJICHHOM mpobnemsl(l. [IpononpHas cxema TOICTOMUCTOBON TPOKATKH.
POEKTHYIO 3ajady u crocob|2. [lonepedHas cxema TOJICTOIHCTOBOM POKATKH.
ce peleHust yepes|3. [IpogonbHast cxema ¢ MPOTSKKOM U pa30UBKON IIIUPUHBL.
[peaTn3aIuio npoekTHOrojd. PexayrmpoBanue ciasi00B 10 MpUHE.
ypaBiieHns 5. TexHOIOrnM MpaBKU JIMCTOBOT'O POKATA.
YK-2.2 PazpabateiBacr  KoHumenmio{TeopeTnyeckne BONPOCHI K IK3aMeHY
poekTa B pamkax|1l. Pekpucranmmsanus cranu
0003HaYCHHON mpobnemsr:(2. JIluHaMudeckast peKpUCTaILTH3 AL
(dopMmynupyer 1enb, 3amaum,|3. MeraanHaMudecKas peKpHUCTaLTH3aIns
00OCHOBBIBAET aKTYaJIbHOCTD,[4. CTaTH4ecKast peKpHCTAITU3AINS
3HAYNMOCTB, oxunaemsle]S. Poct 3epHa rmpu ropstaei mpokaTke
[pe3ynbTaTel M BO3MOKHBIC
cepbl UX MPUMEHEHHUS
YK-2.3 PazpabateiBaet nnas|TeopeTHyeckue BONPOCHI K IK3aMeHY

caJIn3allii MIPOCKTA C yUCTOM|

1. Ponp HuoOMS B OSBONIOIMH  CTPYKTYPHl CTJIM  TpH




CTpyKTypHBIii
3JEMEHT

[Inanupyemsble pe3yabTaThl

O1ieHOYHBIS cpeacTaa

00y4eHus
KOMIIETEHIIUHU
[BO3MOYKHBIX PHUCKOB|TEpPMOMEXaHIUUECKOU ¥ KOHTPOIHUPYEMOH ITPOKaTKE.
[pean3anyy ¥ BO3MOXKHOCTEH|2. MUKpONernpoBaHHple ¥ HHU3KOJIETHPOBaHHBIE CTanu. [loHsTHe
X yCTpaHEHHMs, IUIAHHPYET[yTJIepOAHOr0 SKBUBAJICHTA.
HEOOXOAMMBIE PECYPCHI 3. CTpyKTypHBIE I3MEHEHUS B CTaJIM IIPU TOps4Yel IIpOKaTKe.
4. CTpyKTypHBIC H3MCHEHUSI B CTAJIA TIPU XOJIOJHOM MPOKATKE.
5. CTpYKTYpHBIE H3MEHEHUsI B CTAJIM IPH YCKOPEHHOM OXJIAXKICHHH.
YK-2.4 OcymectBisgeT  MOHUTOPUHI|[IpakTHYeCKHEe BOMPOCHI K IK3aMeHy
xoma peammzanmu  MpoekTa,[l. Cmoxenupyiite B QForm mporrecc TOJICTONUCTOBOM MPOKATKH IO
KOPPEKTHPYET  OTKJIOHEHHSL[TPOJIOJIBHON cXxeMe
BHOCHT nononHutensHeiel2. Cmopenupyiite B QFOrmM mporiecc ToJICTONNCTOBOM MPOKATKHU 110
M3MEHEHHS B IUIaH pean3aliu[IonepeyHon cxeme
mpoekta,  yrouHseT  30HbI3. Cmonenupyite B QForm mporiiecc TONCTONIUCTOBON MPOKATKH 0|
OTBETCTBEHHOCTH YYaCTHHKOB(ITPOIOJIBHON CXeMe C MPOTSHKKOM U pa30MBKOM IIMPUHEL.
MpoeKTa 4. Cmopenupyiite B QForm nedopmaruio ciséa B 3pKepax ¢
rIIa7KONH O0YKOIA.
5. Cmomenupyiite B QForm gedopmarmro cisiba B 3mkepax ¢
KaTHOpaMu.
YK-2.5 [Ipennaraer mpouenypsl H|lIpakTHYecKHE BONMPOCHI K IK3aMeHY

MEXaHU3MBI OIIEHKH KadyecTBa
npoekTa, WH(PACTPYKTYpHBIE
yCIIOBHSL Ui BHEIpPEHHs
[pE3yJIbTAaTOB MPOEKTA

1. Cmopnenupyiite B QForm kaHTOBKY (mIoBOpoT Ha 90°) cisiba Ha
TOJICTOJIMCTOBOM CTaHe.

2. Cmopenupyiite B QForm yckopeHHOE OXJIaKAEHHE pacKaTa
TommuuHon 50 MMm.

3. Cmonenupyiite B QForm yckopeHHOE OXJaKAeHHE pacKatal
Tomuuaon 10 Mm.

4. Cwmopenupyiite B QForm oxnaxxaeHue Ha BO3AyXe packara
TomuuHon 50 MMm.

5. Cmozpenupyiite B QForm nedopmanuio cisiba B peaylupyromem
npecce.

[IK-1 CniocobeH 000CHOBaHHO OMNPENEIIsATh OPraHU3aIMOHHBIE U TEXHUYECKUE MEPBI 110 BBITYCKY MHHOBAIMOHHBIX
BUJIOB TIPOKATa YEPHBIX M [IBETHBIX METAJUIOB ¥ CIUIABOB IPOU3BOACTBEHHBIMH MOPA3ICICHUIMHU

IK-1.1

[IpoBoauT
iccie10BaHUsA
Hay4HO-TEXHUYECKON
mH(DOpPMaNUK; IHAarHOCTUPYET
00BEKTHI MIPOKATHOT 0|
[IPOM3BOJICTBA HA  OCHOBE
AHAIM3a HAay4YHO-TEXHUYECKOH
HpOpMAaIN 0
TEXHOIOTMYECKHX MPOIeccax

MapKETHUHT OBBIE]

TeopeTuyeckne BOMPOCHI K IK3aMEHY
1. TopmoxkeHnume pocra  3epHa
MUKPOJIETHPYIOLINX 3JIEMEHTOB.

2. Bnmsanume comepikaHusi HHOOMS B CTadd M pa3Mepa YacTHIL
KapOWI0B HUOOWS Ha MOBBIILICHUE TIPe/iea TEeKyIeCTH CTau.

3. BousiHre HHOOUMS ¥ TUTaHA Ha YIIPOYHEHHUE CTaJIH.

4. Brmusane CcymMMapHOro OOXKaTHS HEPEeKPHUCTAIUIA3YIOIIErocs
AyCTEHHTA Ha XJIAHoCTOWKOCTh (mpu UIIT).

S. AHOMaJIbHBIH POCT 3€pHAa.

ayCTC€HHUTa JacTuamMuy

IK-1.2

Y cTanaBnMBaeT CBS3M MEXKIY
TEXHOJIOTMYECKUMU
mporieccaMd W OOBEKTaMH
TPOKATHOTO IPOHM3BOJICTBA CO
CBOIICTBAMH TOTOBOM|
TP OTYKITHH, CBIPBsI 51
[PACXOITHBIX MaTepHaoB,
COCTaBOM, CTPYKTYpOIf
MeTala W (QU3UICCKUMU,
MEeXaHUIECKUMH,

X IMIYECKUMU,
TEXHOJIOTMYECKUMHU
OKCIUTYaTaIIOHHBIMHU
CBOMCTBAMHU

TeopeTuueckue BONPOCHI K IK3aMEeHY

1. Crioco0BI epeiaun packaTa U3 YepHOBOW B YHUCTOBYIO TPYIITY B
mamsx ILCTTLL
2. TexHonoruu
OXJTaXKIICHHS.

3. JIWCIIOKaIlMOHHOE YIpPOYHEHWE TPH XOJOAHOW U TOpsSUeH
MPOKAaTKe.

4. MexaHn3M JUCIEPCHOHHOTO YIIPOYHEHHUS.

S. MexaHu3M 3€pHOrpaHUYHOrO YIPOYHEHHUS.

YCKOPEHHOTO  OXJ@XKICHUS.  MeXaHHW3MB]

IK-1.3

[IprMeHsieT OCHOBBI TEOpPHUH
[TporieccoB 00paboTky|

IIpakTHYecKHe BOMPOCHI K IK3aMEeHY
1. Cmonmemupyiire B QForm TerioBoe mone cisda mpu ero mepenade

MAaTCPUAJIOB  TIpU  PCHICHUH
[TCXHOJIOTHYCCKHUX 3a1aay

[IPOKATHOI'O IPONU3BOJACTBA.

13 TIeYH K paboueil KIeTH.
2. Cmonenupyiite B QForm n3menenne pazmepa 3epHa cisida mpH ero
Harpese.




CTpyKTypHBIii

[Inanupyemsble pe3yabTaThl

JJIEMCHT OHCHO'-IHLIC CpeacTsa
o0yueHus
KOMIIETEHLIUHA
[PaccuntbiBaeT ocHoBHEIC|3. Cmopnenmupyiite B QForm gedopmarmro ciisiba CBEpXBBICOKOH]
TEXHOJIOTUYECKUE  IPOLECCHITONIINHEL.

[TPOKATHOI'O IMPOU3BOACTBA

4. Cmonenupyiite B QForm ycioBus 3axBaTa Ipu IpoOKaTKe cistoal
romuuHON 400 MM B Bankax auamerpoM 1200 mm.

5. Cmozemupyiite B QForm ¥ mnpoaHamm3upyiTe HanpsHKEHHOE
COCTOSIHAE CTalH B OCEBOM 30HE IPH TOJICTONHCTOBOM IPOKATKE

ci10a Tommmuon 400 MM.

IIK-2 Crocoben ONpCaACIATL OPTraHU3ALIMOHHBIC W TEXHUYCCKHUC MCEPbLI JId BBINIOJHCHHSA ITPOU3BOACTBEHHBIX

3aI[aHPII>i I10 BBIITYCKY I'OpAYCKATAaHOI'O IIPpOKaTa

W MTHXXUHHUPUHIA TEXHOJIOI'MYECKUX MPOICCCOB

IK-2.1 Y cranaBnuBaet ocHOBHbIE[TeopeTHYecKkre BONPOCHI K IK3aMEHY
TpeboBaHus k|1. TepMOKMHETHYECKAs TMarpamMma
TEXHOJIOTUYECKOMY 2. Binsinue HarpeBa ciisiba Ha MeXaHMYECKUE CBOMCTBA IPOKaTa.
000pyI0BaHHIO 1|3, BiusiHEe yCKOpPEHHOTo OXJIaXKICHUsI HA MEXaHHYECKUE CBOWCTBA
MPOW3BO/ICTBA MpoKaTa.
ropsiuekaTaHoro mpokara wuf4. Buabl ycTaHOBOK YCKOPEHHOTO OXJIAXKICHUSL.
BO3MOXXHOCTb erof5. MexaHu3Mbl YIOPOYHEHMs CTald IPU TEPMOMEXaHUUYECKOH
MozepHU3AIMU poKaTKe.
[1K-2.2 OOecrieunBaer cTaOMILHOCTH[TeopeTHUYECKHE BOIMPOCHI K IK3aMeHY
rexHoNornueckoro mporieccall. TBepaopacTBOpHOE YIIPOYHEHUE CTAIH.
MPOU3BOJICTBA 2. Texnonorus npokatku DP-craneii.
ropsiueKaTaHoro npokarta;|3. Texnonorust npokatku CP-craneid.
MPUHIMAET peleHus o|4. Texnonorust npokatku TRIP-cTanei.
Tpe0yeMbIx 5. Texnonorus npokatku TWIP-craneii.
[perIaMEHTHPYEMBIX
KOPPEKTHPOBKAaX Ha OCHOBE
KOHTPOJISI TEKYILIHUX
OTKJIOHEHUH OT  3aJaHHBIX]
BEJIMUMH  [ApaMETPOB U
[POU3BOJCTBEHHBIX
okasarenen
IK-2.3 OcymiecTBiser KOHTpOJb|[IpakTHYECKHe BONMPOCHI K IK3aMeHY
KadecTBa ropsraekaTtanoro|l. Cmonenupyiite B QForm HenpeprIBHYIO MPOKATKY MOJIOCH B IBYX|
poxara Ha CTaIMSX[KIIETAX.

TEXHOJIOTHYECKOT 0 TIporiecca 1
TOTOBOM MPOLYKLU

2. Cmomenupyiite B QForm mone TepMHUUECKHX HaNpsHKEHUH MpH|
YCKOPEHHOM OXJIaXKJEHHH TOJICTOIMCTOBOTO IPOKATa.

3. Cmonenupyitte B QForm mporecc aciMMeTpHUYHON MPOKATKH.

4. Cmomemupyiite B QForm mosie TepMUYecKrnX HaNpsKECHUH TpH|
Harpese cis10a B METOAUIECKOM ITedn.

5. Paspaboraiite mpomecc ropsdell NPOKATKH C peaNn3alnuei
MeXaHH3Ma JHUCIOKAIMOHHOIO YIIPOYHEHHS CTaJIH.

[MK-3 CnocobeH ompenensiTh OpraHU3allMOHHBIE M TEXHUYECKHUE MEPbI Ul BBIMOJHEHUS ITPOM3BOACTBEHHBIX
3a/IaHUH 10 BBIITYCKY XOJIOJHOKATAHOT'O JINCTA ¥ MHXKWHUPHHTA TEXHOJIOTHUECKUX MPOIIECCOB

IK-3.1

VYcranaBiuBaer ocHoBHbIe|TeopeTHYecKHe BONPOCHI K IK3aMeHY

TpeGoBaHMUS k[l. CoBpemeHHass MeTawIyprudeckas KOHILENIUS IPOU3BOACTBA
TEXHOJIOTHYECKOMY NpoKata JUis TpyOHO! MPOMBILIIEHHOCTH.

000pyT0BaHHIO quisi|2. Texuomnorus npokatku Q&P-craneii.

TIPON3BOJICTBA 3. Texnonorus nponssozcTsa BH-cramneit.

XOJIOZIHOKATaHOro Jiucta H[4. 3aBHCHMOCTh TIpOIecca PEKPHCTAUIM3AIMK ayCTEHHTa OT|
BO3MOXKHOCTB erolconepxaHus MHKPOJIETUPYIOIINX 3JIEMEHTOB.

MOJIePHHU3AIIH 5. Lenn HarpeBa cis100B Tiepet MPOKATKOM.




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 HHOOUS.

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 YEPHOBOI 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
(BEPTUKAJIBHBIC — TOPU30HTAJIBHBIC BAJIKI).

5. Cmonenupyiite B QForm ropsdayro nmpokatky cisiba B cucTeMe]
«penyLHPYIOUINH IPEcC — TOPU3OHTATBHBIC 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
IIMPUHE: TJIaJKUMH BEPTHKAJIbHBIMU Ballkamu (dmKepamu) (puc. 1, a), KaauOpOBaHHBIMHU
BEPTUKAIBHBIMU BajkaMH (3 xepamu) (puc. 1, 0), 6oiikamu npecca (puc. 2). Paccunrarh CUIOBBIC
napaMeTpbl IPOIIECCOB, HAMPSHKEHHO-Ae(hOPMHUPOBAHHOE COCTOSIHIE HHCTPYMEHTOB U 3arOTOBOK.
O6ocHoBaTh BEIOOP Hanbosee 3PPEeKTUBHON 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; HavanbHas mupuHa ciasoa W = 1000, 1500, 2000 mm; oGxaTue 1mo
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 BAJIKOB (3[DKEPOB) C IIIaIKON OOUYKOM
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 nedopmanmu cisiO0B 10 MUPUHE: a — MIaIKUMHA BEPTHKATHHBIMU BAJTKAMHU
(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

[Toka3zaTenyu u KpUTEPHH OIICHUBAHMS DK3aMeHa:

— Ha OIEHKY «OTINYHOY» (5 0aI0B) — 00yJarONUHC JEMOHCTPUPYET BBHICOKHUH YPOBEHB
C(OPMHUPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOE U TIIyOOKOe 3HaHWe
y4eOHOTO0 MaTepuaiia, CBOOOTHO BBITIOJTHSIET MPAKTHUYECKHE 3aJaHus, CBOOOJHO OMNEPUPYET
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
HE3HAYUTENIbHbIC ONIMOKN, HETOUHOCTH, 3aTPYIHEHHSI TPH AaHAJTTUTUYCCKHUX OTIEPAIIHIX, IEPEHOCE
3HAaHUH U yMEHHUI Ha HOBbIC, HECTAH/IaPTHHIC CUTYAIIHH.

— Ha OIICHKY «YIOBJICTBOPHUTEIbHO» (3 Oamra) — oOydarouuics JAeMOHCTPUPYET
MOPOTOBBIN YPOBEHb CHOPMHPOBAHHOCTH KOMIICTCHIIMNA: B XOJI€ KOHTPOJIBHBIX MEPOTIPHUSTHIA
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/IOBJICTBOPUTEIILHOY (2 0asia) — 00yJaroImuics: IEMOHCTPUPYET 3HAHHUSI
He Oonee 20% TEOpETHUECKOrO MaTepuasa, JIOMYCKAeT CYIIECTBEHHbIE OIIMOKU, HE MOKET
MOKa3aTh WHTEJUIEKTya IbHbIe HABBIKM PELISHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEyJIoBJIeTBOpUTeNbHO» (1 Oamn) — oOyuarouiuiicss He MOXET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOM3BEIACHHUS M OOBACHEHUS UHPOpPMAIUU, HE MOXKET TIOKa3aTh
MHTEJUJIEKTYalbHbIe HABBIKU PEIICHUS IPOCTHIX 3a/1a4.







