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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
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 2026 - 2027
yueOHOM roay Ha 3aceqanuu Kadeapsl TexHomoruii 00paboTKH MaTepHaioB

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.b. Monnep




1 Ilesin ocBOEHM S TUCHUIJIMHBI

dbopmupoBanre y OyIylmIUX CHEIUAIMCTOB CHCTEMHBIX 3HAaHW B OOJIACTH TEOPUU H
TEXHOJIOTMH MPOU3BOJICTBA NMPOKATA, MOTYyUYEHHUE YETKOTO MPEJACTABICHUS O PA3IMYHBIX MOACIIAX
mporeccoB jaedopManvu METaIOB MPU MPOKATKe, a TAKKEe YMEHHE pPEllaTh MPAKTHYECKUE
3a71a4M, CBSI3aHHBIE C PACUETOM TEXHOJOTHUYECKUX MTapaMeTPOB B IPOKATHOM IIPOU3BOJICTBE

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuumnuHa WHXUHUPUHT TEXHOJIOTMYECKUX IIPOLECCOB IPOU3BOJACTBA IIpOKaTa
BXOJUT B YaCTh y4eOHOTO IiaHa (GOPMUPYEMYIO YUYACTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUI
00pa3oBaTebHON IPOTPAMMBI.

JUia  u3ydeHus  JUCHUIUIMHBI  HEOOXOAMMBbI  3HaHMS  (YMEHHUs,  BIJIAJCHUS),
c(hOpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

WNHupopmanrioHHbIe TEXHOJIOTUU B TPOKATHOM ITPOU3BO/ICTBE

JlorucTrka B COBpEMEHHBIX METAINTYPIHUECKUX KOMILJIEKCaxX

MupoBoii ppIHOK MaTepHaloB U MHHOBALIMOHHBIX TEXHOJIOTUH UX 00pabOTKH

3HaHus (YMEHMs, BIaJICHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

Oco0OeHHOCTH  MPOU3BOJACTBA  METAUIONpoKaTa s  PAa3IMYHBIX  OTpacieu
MIPOMBIIITIEHHOCTH

Jln3aifH MTHHOBAITMOHHBIX TEXHOJIOTHH B 00pab0OTKE MaTeprasoB IaBIEHUEM

WHHOBaIIMOHHBIE TPOLIECCHI B TPOU3BOICTBE METAIIION3AETUI

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILIMHBI M IVIAHUPYeEMBbIe Pe3yJIbTaThl 00y4eHHs

B pesynpraTe ocCBOCHHMS IUCHUIUIMHBI «HXUHUPUHT TEXHOJIOTUYECKUX MPOIECCOB
MIPOM3BO/ICTBA MPOKATa» 00YyJaIOIIUNCS T0JKEH 00J1aAaTh CIIeYIOIMMU KOMIETCHIIUAMU:

Kon nanukaTtopa NHaukatop 1OCTHKEHUS KOMIIECTCHITUN

VYK-1 CnocobGeH OCymIeCTBISATh KPUTHUYECKHH aHaau3 NpOOJIEMHBIX CHUTYalldii Ha OCHOBE
CHUCTEMHOT0 I10JIX0/1a, BbIpabaThIBaTh CTPATETUIO NCHCTBUI

YK-1.1 Ananuzupyer mnpoOJEeMHYI0 CHUTYallMI0 Kak CHCTEMY, BBIABISAA €€
COCTABJISIIOIIUE U CBSI3U MEXKIY HUMU
YK-1.2 Kputnuecku onieHMBaeT HaJCKHOCTh HCTOYHUKOB HH(OpManuu, paboTaet ¢

NPOTHBOPEYMBON WH(pOpMAIMEd W3 pa3HBIX HMCTOYHUKOB, OIpEACISICT
npobGensl B HMHGOPMAIMKM, HEOOXOTUMOM I PEIICHHS TPOOIEMHOM
CHUTYaIIUH, U TPOSKTUPYET MIPOLIECCHI 10 UX YCTPAHCHHUIO

YK-1.3 Pa3zpabatbiBaeT U cojaepikaTeabHO apryMEHTHUPYET CTPATeTHI0 pPEelIeHUs
NpOOJEMHON CHUTyallM Ha OCHOBE CHCTEMHOIO W MEXIUCIUIUTHHAPHOTO
MOJIXO/IOB; CTPOUT CICHAPHHM pEaIM3alldd  CTPATETUH, OMPEACIIss
BO3MOJKHbBIC PHCKH M IIPEJjIarasi IyTH UX YCTPAHCHHUSI

YK-2 Crioco0eH ynpaBisiTh IPOSKTOM Ha BCEX Tarax ero »XU3HEHHOTO ITUKIIa

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

(I)opMmepyeT ociib, 3aJa4u, 000CHOBEIBACT AKTYaJIbHOCTb, 3HAYUMOCTD,
OKNJACMBIC PE3YJIbTATHI U BO3MOKHBIC C(i)epbl HUX IPUMCHCHUA

YK-2.3 PazpabaTbiBaeT 1uiaH peajau3alMy MPOEKTa ¢ YYETOM BO3MOKHBIX PUCKOB
peanu3any U BO3MOXKHOCTEH MX YCTpaHEHUSs, IUIAHUPYET HEoOXOIUMble
pecypcebl

YK-2.4 OcyniecTBIIsIET MOHUTOPHHT X0J1a PeaIn3allii IPOEKTa, KOPPEKTUPYET




OTKJIOHCHHUA, BHOCHUT IOOIOJHHUTCIBHBIC HM3MCHCHHA B IIJIaH pCain3dallun
IIPOCKTA, YTOYHIACT 30HbI OTBECTCTBCHHOCTHU YYACTHHUKOB ITPOCKTA

YK-2.5

[Ipennaraer mnpouenypbl M MEXAaHU3Mbl OLIEHKM KAauecTBa IPOEKTA,
HH(PPACTPYKTYPHBIC YCIOBHS JUISl BHSJAPEHHUS PE3YJIHTATOB IIPOCKTA

[TK-1 Crioco6eH 000CHOBAHHO OTIPEICIIATh OPraHN3alMOHHBIC K TEXHUYECKUE MEPHI 110 BBIITYCKY
WHHOBAITMOHHBIX BHJIOB TIPOKATa YEPHBIX M IIBETHBIX METAJUIOB U CIIABOB MPOW3BOACTBCHHBIMU

oapa3acICHUSIMUI

IK-1.1

[IpoBOAUT  MapKETHMHIOBBIE  HCCIEAOBAHUSA  HAyYHO-TEXHHYECKOU
UHPOpPMALIMK; TUArHOCTUPYET OOBEKTHl MPOKATHOTO MPOM3BOJCTBA HA
OCHOBE aHallu3a HAY4YHO-TEXHHYECKOM MH(POpPMAIMU O TEXHOJIOTMYECKHUX
npoueccax

IK-1.2

VYcraHnaBnuBaeT CBS3M  MEXKJIYy TEXHOJOTMYECKHMH IpoOLEeccaMH U
00BeKTaMU MPOKATHOTO MPOU3BOJICTBA CO CBOMCTBAMH T'OTOBOW MPOAYKIUH,
CBIpbSl M pPACXOJHBIX MaTepUaloOB, COCTaBOM, CTPYKTypod MeTauia u
(u3MYECKUMHU, MEXaHWYECKHUMH, XUMHUYECKMMH, TEXHOJIOIMUYECKUMU U
9KCILTYaTaIIMOHHBIMU CBONCTBAMU

IK-1.3

[IpuMeHsieT OCHOBBI TEOpUU TPOIECCOB OOPadOTKM MaTEpPHANOB TIPH
peIIeHNN TEXHOJIOTHYECKUX 3a]1a4 MTPOKATHOTO TIPOU3BOJICTBA.
PaccunTbiBaeT OCHOBHBIE TEXHOJOTUYECKHE IPOIECCHI
MIPOM3BOJICTBA

MIPOKATHOTO

[1K-2 CnocobGeH ompenensTh OpPraHW3alMOHHBIE W TEXHUYECKHE MEpBI JUIS BBITOJHEHUS

IMPOU3BOJACTBCHHBIX 3a)1'aHPII71 II0 BBIITYCKY TOPAYCKATaHOI'O IIpOKaTa W HWHXWHUPHUHIA
TEXHOJIOTHIECKHX IPOIIECCOB
[IK-2.1 VYcranaBnmuBaeT ~— OCHOBHBIE — TpPeOOBaHUS K TEXHOJIOTHYECKOMY

000pyIOBaHUIOISI IPOU3BOACTBArOPSYEKATAHOTO MTPOKATal BO3MOKHOCTh
€ro MOJIepHU3ALIUU

[1K-2.2

O6ecnieunBaeT CTaOMIBHOCTh TEXHOJOTHYECKOTO TpoIiecca MPOU3BOJICTBA
ropssY€KaTaHoro  MpoKara; TMPUHUMAET pEeHIeHus O  TpeOyeMbIX
perIaMeHTUPYEMBIX KOPPEKTUPOBKAaX HA OCHOBE KOHTPOJS TEKYIIUX
OTKJIOHCHUH OT 3aJ]aHHBIX BEJIWYWH MapaMeTPOB U TMPOU3BOIACTBEHHBIX
rokazaresieit

I1K-2.3

OCYH.[GCTBJ'ISIGT KOHTPOJIb Ka4€CTBa ropA4Y€KaTaHOro ImnmpokKara Ha CTaausax
TCXHOJOT'HYECKOI'O IIpouecca U TOTOBOM IPOAYKIITHMH

IIK-3 Cmocoben ONpCACIIATh OpPraHU3allMOHHBIC M TEXHUYECCKHE MCPbI TJIs1 BBIIIOJIHCHUSA

IIPpOU3BOJACTBCHHBIX
TCXHOJIOTHYCCKUX II

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

[1K-3.1

YcranaBnuBaeT OCHOBHBIC Tpe6OBaHI/I$I K TEXHOJIOTUYCCKOMY
O60py,Z[OBaHI/IIO JJI1 IIPOU3BOJACTBA XOJIOJHOKATAHOI'O JIMCTAa U BO3MOKHOCTD
Cro MOACPHU3aI N

[1K-3.2

ObecnieunBaeT CTaOMIBHOCTh TEXHOJOTHYECKOTO IpoIiecca MPOU3BOJICTBA
XOJIOJIHOKAaTaHOTO  JIUCTAa; NPUHUMAeT  pelIeHus O  TpedyembIx
pPErIaMEHTUPYEMBIX KOPPEKTUPOBKAaX HAa OCHOBE KOHTPOJIA TEKYLIUX
OTKJIOHEHUM OT 3aJaHHBIX BEJIWYUH [1apaMETPOB U NPOU3BOJCTBEHHBIX
moKazaTelnei

I1K-3.3

OCYH.[eCTBJ'IHeT KOHTPOJIb Ka4eCTBa XOJOAHOKATAHOT'O JIMCTAa Ha CTaAUAX
TCXHOJOTHYCCKOT'O ITpouccca 1 TOTOBOM PO AYKIINH




4. CTpyKTypa, 00b€éM 1 coepKaHue I CUHUIIIMHBI
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 MOy apHOro 00yueHwus. [Ipu aTom HEOOX0 MO
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 OTHICKAHHME 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 PE3YIbTATOB 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-MeTOIMYecKOe U HH(POPMALIMOHHOE OfecTieyeHue THCIUTTHHbI

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 ooOpamenus: 30.01.2024). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBenieHus noctynuel Takke Ha CD-ROM.

2. PsabumxoBa, E. C. Teopus u TexXHHKa HWHXEHEPHOTO HKCIIEPHUMEHTA
yueOHo-meToauueckoe nmocoodue / E. C. Ps6unkosa, M. 0. Pss6unkoB. - Marautoropck : MI'TY,
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: 30.01.2024). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBenieHus nocTynHbl Takke Ha CD-ROM.

3. Tonmaues, I'. I'. ABTomMaru3anusi TEXHOJOTHYECKUX MPOIECCOB MPOKATKH | yueOHOE
nocobue / I'. T'. Tonmaues ; MI'TY. - Maruuroropck : 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/1/1134
176/2886.pdf&view=true (mara ooOpamenus: 30.01.2024). - MakpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBeZieHns nocTynHbl 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: 30.01.2024). - 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://magtu.informsystema.ru/uploader/fileUpload?name=774.pdf&show=dcatalogues/1/
1115110/774.pdf&view=true (mata oOpamenus: 30.01.2024). - Makpooowsekr. - Tekcr
3NEKTPOHHBIN. - MIMeeTcst medaTHbIil 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.]. - Marauroropek : MI'TY, 2012. - 1 snekrpon. ont. muck (CD-ROM). - 3ari. ¢ tutys.
JKpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1337.pdf&show=dcatalogues/1/1123
665/1337.pdf&view=true (mara oOpamenus: 30.01.2024). - 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: 30.01.2024). - 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.informsystema.ru/uploader/fileUpload?name=3601.pdf&show=dcatalogues/1/1524
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(mata oOpamenus: 30.01.2024). - Makpooobekr. - Teker @ oamekTponHbld. - ISBN
978-5-9967-1248-9. - Cenenus noctynusl Takke Ha CD-ROM.

3. [IpoexTrpoBaHUE TEXHOJIOTUIECKUX JIMHUN M KOMILICKCOB METAJUTYPTUYECKHIX 1IEXOB !
yueOHoe mocooue / M. B. Akcenosa, B. U. Kapomnukos, U. /. Kagomaukosa u ap. ; MI'TY,
[kadp. TIIMul]. - Maruutoropck, 2011. - 143 ¢ : wr, Tadbm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/10925
94/525.pdf&view=true (nara oopamenwus: 30.01.2024). - MakpooOBEKT. - TEKCT : AIEKTPOHHBIH. -
Nmeercs neyaTHbIi aHAJIOT.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecneueHne

HaunmenoBanue .
o Ne norosopa CpoK IeHCTBYS TULEH3UH
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpouHO
Professional
7Zip CBOOOTHO PACIPOCTPAHSIEMOE 0OEeCCPOUHO

Ipodeccuonasibubie 62361 JAHHBIX 1 HHPOPMAIIMOHHBIE CIPABOYHbIE CHCTEMBbI
Hassanue xypca CchlIKa
Poccuiickass T'ocymapctBeHHass  OuOnmoTeKa.
Karasorn
IIIeKTPOHHEIE pecypcrl Gnomorekn MITTY uu. https://host.megaprolib.net/MP0109/Web
I'.11. HocoBa
@denepalibHOE TOCYAApCTBEHHOE  OIOKETHOE
yUpEXKICHHE «DenepaabHbIi unctutyt|URL: http://www1.fips.ru/
MIPOMBIIIJICHHON COOCTBEHHOCTH
ITouckoBas cucrema Akanemus Google (Google
Scholar)
Harnmonanbuasa
undopmanonHo-aHanuTHueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHAEKC HAY4YHOI'O IIMTHUPOBAHUS
DOnekTpoHHas 0aza TNEPUOAUYECKUX H3IAHHMA
East View Information Services, OO0 «MBUC»
9 MaTepuajibHO-TeXHHYecKoe o0ecrieueHue TUCIUIIHHbI

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

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

https://dlib.eastview.com/

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



MarepuanbHO-TEXHHUECKOE 00eCTIedeHNE JUCIUTUINHBI BKIIOYACT:

1. YuebHnas aynuTopus 115l IPOBEACHUS 3aHATHH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHWYECKUMHU CPEJICTBAMHU OOYUEHHs, CIY)KAIlUMHU s HpEeACTaBICHUS y4eOHOI
uHbopManuu OONBIIONW AyAUTOPUU: MYIBTUMEIUWHBIMU CpPEACTBA XpaHEHUS, IMepenadd Hu
npeacTaBiIeHus yaeOHOU nH(OpMAIIH;

- CHeMaIM3UPOBAHHON MEOEIbIO.

2. YueOHas ayuTOPHUs UTS IIPOBEICHHS TPAKTUIECKUAX 3aHATHI OCHAIIICHA!

- TEXHWYECKHMHU CPEJICTBAMH OOYUEHHs, CIYKAIlUMHU IS TPEACTaBJICHUS y4eOHOI
uHbopManuy OOJBIIOW AyJUTOPUU: MYJIBTUMEIUWHBIMU CpPEACTBAa XpaHEHUs, Tepelayd M
npecTaBIeHUs yaeOHOU HH(DOPMAITHH;

- CHeUaIM3UPOBAHHON MEOEIbIO.

3. YuebOHast ayquTopus ISl TPYNIOBBIX U MHIAWBUAYAIBHBIX KOHCYJIbTAUN, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

- KOMITbIOTepHO# TexHuKoH ¢ maketoM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C IOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CHeMaIM3UPOBAHHON MeOEbIO.

4. TTomereHue JyIs1 CAMOCTOSITEILHOM PaObOThI OCHAIIICHO:

- KOMITbIOTepHO# TexHuKo# ¢ maketomM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C JIOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CHeMaIM3UPOBAHHON MeOebIO.

5. Ilomemenue s XpaHeHUs U NPOPUIAKTUYECKOTO OOCIY)KUBaHHUS Yy4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CHIeMaIM3UPOBAaHHON MeOeblo: CTeITaKaMy JJIsl XpaHEeHUs y4eOHOTro 000py10BaHUS;

- HHCTPYMEHTAaMHU JIJIsl pEMOHTA Y4eOHOT0 000PYI0BaHNS;

- iKadamu U1 XpaHEeHHsl y4eOHO-METOIMUECKOH TOKyMEHTAlluN U MaTepHaoB.

6. YaeOHast aytuTOpHs JIJIsl BHITOJTHEHUS KyPCOBBIX MPOEKTOB (paboT) ocHaIeHa:

- KOMIbIOTepHOH TexHuKO# ¢ maketomM MS Office, ¢ moakmoyenuem k cetu «HTEpHET
U C JOCTYIIOM B JIEKTPOHHYIO MH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA,

- CIICIIUATTU3UPOBAHHON MEOEIBIO.



IIpuioxenue 1

Y4eOHO-MeTOAUYECKOE 0O0ecTeYeHHe CAMOCTOATEIbHOMH padoThl 00yYaromuxcs

W3yuuts cienyromiye BOIpOChl U MPEACTaBUTh AOKIa/Ibl B BUAE MTPE3CHTALIHINA:
TexHONOTHM MPOU3BOICTBA XOJIOJHOKATAHOTO ITPOKATA JIJIsl aBTOMOOHIIECTPOCHUSI.
CoBpemMenHas knaccuuKanus crajiei st TpyOHO!H MTPOMBIIIIEHHOCTH.
TexHosoruy Mpon3BOJACTBA FOPSAYEKATAHOTO MPOKaTa JUIst TPYOHOU MPOMBIIITIEHHOCTH.
Texnonorus npokarku IF-cranen.

Texnonorus npokatku DP-cranei.

Texnonorus npokatku TRIP-cranei.

Texnonorus npokarku TWIP-cranei.

Texnonorus mpokatku Q&P-craseii.

. Texnonorus npokatku 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 aBTOJIUCTOBBIE CTAJIU BTOPOTO MOKOJIEHUS.

4. IIporpeccuBHBIE ABTOJIUCTOBBIE CTAIIN TPETHETO MOKOJICHHUSL.

5. TexHoJIOTUM MTPOU3BOJICTBA FTOPSAYEKATAHOTO MTPOKATa /Uil aBTOMOOMIIECTPOCHUSI.



IIpuioxenne 2

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

a) Ilnmanupyemble pe3yJbTaTbl O0Oy4eHHs] M OLICHOYHBIE CpeICTBa [Jisl IPOBeIeHHS

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. HopmanbHas mpokaTka.
5. KoHTponupyemast mpokaTka.
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 IO UX
YCTpaHEHHUIO
YK-1.3 PazpabarsiBaer u|llpakTHYecKre BONPOCHI K IK3aMeHY
coJiep KaTeNbHO 1. Cmonenupyiite B QFOrm pexxum HarpeBa cisioa
aprymentupyer  crpateruo|2. Cmonenupyiite B QFOrM pexuM OXJTakXIEHHs packaTa B
peleHus npoGiemHoii [ycTaHoBKe YO
CHTYaLH Ha ocroge|3- CMozmenupyiite B QFOrm mporecc TepMoOMeXaHUYECKOH TPOKATKH
CHCTEMHOTO ul4. Cmozenupyiite B QFOrm mporecc KOHTPOIHPYeMOil TPOKATKH
MEKUCLHIUTHHAPHOTO 5. Cmonenupyiite B QFOrm mporiecc HOpManbHO# MPOKATKU
MMOJXO/IOB; CTPOHT CIIEHApUH
peanmzanun CTpaTerHH,
OIIpeIeIIsisi BO3MOXKHBIE PUCKH
H  Tpemyiaras  IOyTH  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 mpobaemsl|l. [IpogonbHas cxema TOICTOMMUCTOBON IMPOKATKH.
MMPOEKTHYIO 3a1ady u crocoOf2. [Torepeunas cxema TOICTOMMCTOBOM MPOKATKH.
ce peleHust yepes|3. [IpomonpHas cxema C MPOTSHKKOW U pa30MBKON IIMPHUHBL.
[peaTn3aIuio npoekTHOrol4. PeaymmpoBanue cisi00B 10 MIMpHHE.
lynpaBiieHuUs S. TeXHOJIOrMY NPABKH JIMCTOBOI'O MPOKATA.
YK-2.2 PazpabateiBacr  KoHumenmio{TeopeTnyeckne BONPOCHI K IK3aMeHY
poekTa B pamkax|l. Pexpucranmmsanus cranu
0003HaYCHHON mpobnemsr:(2. JIluHaMudeckast peKpUCTaILTH3 AL
(dopMmynupyer 1enb, 3amaum,|3. MeraanHaMudecKas peKpHUCTaLTH3aIns
00OCHOBBIBAET aKTYaJIbHOCTD,[4. CTaTH4ecKast peKpHCTAITU3AINS
3HAYUMOCTB, 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
KOMIETEHIUH
BO3MOXKHBIX PHCKOB|TEPMOMEXaHNUYECKOI N KOHTPOIUPYEMOU TIPOKATKeE.
[pean3anuy ¥ BO3MOXKHOCTEH|2. MHUKpoJlernpoBaHHbIE W HHU3KOJIETUPOBaHHbIE cTayiu. [loHsATHE
X yCTpaHEHHMs, IUIAHHPYET[yTJIepOAHOr0 SKBUBAJICHTA.
HEOOXOAMMBIE PECYPCHI 3. CTpyKTypHBIE H3MEHEHUS B CTAJIM IIPU TrOpsTIeH MpoKaTKe.
4. CTpyKTypHbIE I3MEHEHHUS B CTaJIM IIPU XOJOIHOH MTPOKaTKe.
5. CTpYKTYpHBIE H3MEHEHUsI B CTAJIM IPH YCKOPEHHOM OXJIAXKICHHH.
YK-2.4 OcymectBisgeT  MOHUTOPUHI|[IpakTHYeCKHEe BOMPOCHI K IK3aMeHy
xoma peammzammu  NpoekTa,|l. Cmoxenupyiite B QFOrm mpoirecc TOICTOMUCTOBOM TPOKATKH IO
KOPPEKTHPYET  OTKJIOHEHHSL[TPOJIOJIBHON cXxeMe
BHOCHT nononHutensHeiel2. Cmopenupyiite B QFOrmM mporiecc ToJICTONNCTOBOM MPOKATKHU 110
M3MEHEHHS B IUIaH peain3aliu[lIonepeyHon cxeme
npoekta,  yrouyHseT  3oHbI3. Cmozenupyiite B QFOrm mporecc TOICTOIMCTOBON MPOKATKH TI0|
OTBETCTBEHHOCTH YYaCTHHKOB(ITPOIOJIBHON CXeMe C MPOTSHKKOM U pa30MBKOW IIUPUHEL.
MpOeKTa 4. Cmopemupyiite B QForm nedopmaruro cnséa B 3pkepax ¢
riaaKkoid 0OYKOH.
S. Cmonenupyiite B QForm nmedopmanmio cisba B 3mKepax df
KaTOpaMH.
YK-2.5 [Mpemnaraer mnpouenypsl  ullpakTHYecKHe BONMPOCHI K IK3aMeHy

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

1. Cmonenupyiite B QFOrm xanTtoBky (moBopot Ha 90°) cisiba Haj
TOJICTOJINCTOBOM CTaHe.

2. Cmonenupyiite B QFOrm yckopeHHOE OXJaKAeHHE pacKaTal
TommuuHon 50 MMm.

3. Cmonenupyiite B QFOrm yckopeHHOE OXJaXKAEHHE pacKatal
Tomuaon 10 MMm.

4. Cmopenupyiite B QFOrm oxnaxieHue Ha BO3JyXe packara)
TomuuHon 50 MMm.

5. Cmonenupyiite B QForm nedopmanuio cisda B peayuupyromiem
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 BONpPoCckI K IK3aMeHY
1. TopmoxkeHnume pocra  3epHa
MUKPOJIETHPYIOLINX 3JIEMEHTOB.

2. Bnmsanume comepikaHusi HHOOMS B CTadd M pa3Mepa YacTHIL
KapOWI0B HUOOWS Ha MOBBIILICHUE TIPe/ena TeKydeCTH CTalu.

3. BousiHre HHOOUMS ¥ TUTaHA Ha YIIPOYHEHHE CTaJH.

4. Brusame cymMmapHOro OOXAaTHS HEPEeKPHUCTAIUIA3YIOIIErocs
AyCTEHHTA Ha XJIAHoCcTOWKOCTh (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. CrocoOs1 epeayun packata M3 Y€pHOBOW B YHCTOBYIO TPYIITY B
mamsx ILCTTLL
2.  TexHomorum
OXJTaXKIICHHS.

3. JIWCIIOKaIlMOHHOE YIpPOYHEHWE TPH XOJOAHOW U TOpsSUeH
MPOKAaTKe.

4. MexaHn3M JUCIEPCHOHHOTO YIIPOYHEHHUS.

S. MexaHu3M 3€pHOrpaHUYHOrO YIPOYHEHHUS.

YCKOPEHHOTO  OXJKACHUS.  MeXaHHW3MB]

IK-1.3

[IprMeHsieT OCHOBBI TEOpPHUH
[TporieccoB 00paboTky|

IIpakTHYecKHe BOMPOCHI K IK3aMEeHY
1. Cmomenupyitre B QFOrm TermioBoe mone cisda mpu ero mnepenave

MAaTCPUAJIOB  TIpU  PCHICHUH
[TCXHOJIOTHYCCKHUX 3a1aay

[IPOKATHOI'O IPONU3BOJACTBA.

13 TIeYH K paboueil KIeTH.
2. Cmonenupyiite B QFOrm n3menenne pasmepa 3epHa cisioa npu ero|
Harpese.




CTpyKTypHBIii

[Inanupyemsble pe3yabTaThl

QJICMCHT OHCHO'-IHBIC CpeacTsa
o0yueHus
KOMIIETEHIIUU
PaccunTeIBaeT ocHoBHbIE|3. Cmonenupyiite B QForm nedopmariro cisiba CBepXBBICOKOH
TEXHOJIOTUYECKHE  MPOLIECCHITONIINHEL.

[TPOKATHOI'O IMPOU3BOACTBA

4. Cmonenupyiite B QFOrm ycioBust 3axBaTa TpH IPOKATKE CiIsi0a)
romuuHON 400 MM B Bankax auamerpoM 1200 mm.

5. Cmopmemupyiite B QFOrm u mpoananu3upylTe HampspKeHHOE
COCTOSIHME CTaJl B OCEBOW 30HE NPH TOJCTOIMCTOBOM 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. TepMOKHHETHYECKAs TUarpamMma
TEXHOJIOTUYECKOMY 2. Binsinue HarpeBa ciisiba Ha MeXaHMYECKUE CBOMCTBA IPOKaTa.
000pyI0BaHHIO 1|3, BnusiHue yCKOPEHHOTo OXJIaXK/IeHUs] HA MEXaHUYECKHEe CBOWMCTBA
MPOW3BO/ICTBA MpoKaTa.
ropsiuekaTaHoro mpokara wuf4. Buabl ycTaHOBOK YCKOPEHHOTO OXJIAXKICHUSL.
BO3MOXXHOCTb erof5. MexaHu3Mbl YNOPOYHEHHsI CTald IIPU 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-cranei.
MPUHIMAET peleHus of4. Texnonorust npokatku TRIP-cranei.
Tpe0yeMbIx 5. Texnonorust npokatku TWIP-cranei.
[perIaMEHTHPYEMBIX
KOPPEKTHPOBKAaX Ha OCHOBE
KOHTPOJISI TEKYILIHUX
OTKJIOHEHUH OT  3aJaHHBIX]
BEJIMUMH  [ApaMETPOB U
[POU3BOJCTBEHHBIX
okasarenen
IK-2.3 OcymiecTBiser KOHTpOJb|[IpakTHYECKHe BONMPOCHI K IK3aMeHY
KadecTBa ropsiuekaTanoro|l. Cmonenupyiite B QFOrmM HempephIBHYIO POKATKY MOJIOCH B /IBYX|
poxara Ha CTaIMSX[KIIETAX.

TEXHOJIOTHYECKOT 0 TIporiecca 1
TOTOBOM MPOLYKLU

2. Cmozpenupyiite B QFOrm mosie TepMUYECKHX HANPSDKEHHH TIPH
YCKOPEHHOM OXJIaXKJEHHH TOJICTOIMCTOBOTO IPOKATa.

3. Cmopenupyiite B QFOrm mporecc acCHMMETPHYHOM MPOKATKH.

4. Cmopnenupyiite B QFOrm rmosie TepMHUYECKUX HAMPSHKCHUA Tpy|
Harpese cis10a B METOAUIECKOM ITedn.

5. PaspaboraiiTe mpomecc rops4el MPOKATKH C peann3anuei
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

YcraHaBnuBaeT ocHoBHbIe|TeopeTHYecKHe BONPOCHI K IK3aMeHY

TpeGoBaHMUS k[l. CoBpemeHHass MeTaTyprudeckas KOHIENIAS ITPOU3BOJICTBA
TEXHOJIOTMYECKOMY MpoKaTa JUisl TPYOHO!H MPOMBIIILIEHHOCTH.

000pyIOBaHUIO qutsi|2. Texuaomnorus npokatku Q&P-craneii.

TIPON3BOJICTBA 3. Texnonorus nponssozcTsa BH-cramneit.

XOJIOMHOKaTaHOro Jmcrta Huf4. 3aBUCHMOCTh TIpoIlecca PEKPUCTAIUTM3AIMK  ayCTEHUTA  OT|
BO3MOXKHOCTb €ro|cofepaHusi MUKPOJIETHPYIOIINX JIEMEHTOB.

MOZEpPHU3ALUU 5. Lenu HarpeBa cisi00B Tepe] IMPOKaTKOM.




CTpyKTypHBIii
3JEMEHT
KOMITETCHLIUU

[Inanupyemsble pe3yabTaThl

O1ieHOUHBIE CPE/ICTBA
o0yueHus p

IK-3.2 OobecrieunBaer cTaOmWIbHOCTH|TeopeTHYecKHe BOMPOCHI K IK3aMeHY

TEXHOJIOTHUecKoro mporecca|l. MexaHn3Mel pacnafa ayCTeHUTa IIPU Y—> 0. IPEBPAIIECHHH.
TIPOU3BO/ICTBA 2. PacTBOpEMOCTH KapOOHUTPUIOB HHOOUSI.

XOJIOTHOKaTaHOT O nucTa;)3. MexaHu3mbl JJi 3aMEJICHUsS] JIBIKEHUS] TPAaHUIl 3€peH IpH
MIPUHUMACT penieHus o|HarpeBe cTai.

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  xojomHOoKaTaHoro|l. Cwmogpenupyiite B QFOrm TOHKONHMCTOBYIO TPOKATKY C
JucTa Ha CTaMsIX [HATSDKSHUSIMHL.

TEXHOJIOTH4YecKoro npoiecca uf2. Cmonenupyiite B QForm ynpyruit u3ru6 nByxBajakoBOil CHCTEMBI
TOTOBOW MTPOAYKIUH [IpU JIUCTOBOM MTPOKATKE.

3. Cwmonenupyiite B QFOrm gedexkr «cepmoBHIHOCTE» NpH|
ITMCTOBOM MpOKATKe.

4. Cmonenupyiite B QFOrm ropsiayio mpokaTky cisiba B cucTeme
«(BEPTUKAIIbHBIC — TOPU3OHTAJIBHBIE BAJIKI.

5. Cmopenupyiite B QFOrm ropsuyio mpokatky cisiba B cucTeMe]
«PEIYLIMPYIOIINI MPecc — FOPU30HTAIIbHBIE 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 Hanboee 3PPEKTUBHON TEXHOIOTHH.

Hcxoanbie pannpie: tum 3agadd — 3D ¢ IByMs TUIOCKOCTSMU CHUMMETPHUH; THUI OTIEpaIlid —
nedopmarus ¢ y4eTom TEIJIOBBIX MPOIECCOB; HavallbHas JuuHa cisioa L = 4000 MmM; HavaimbHast
TommuHa cisg6a t = 250 MM; HadanbHas mupuHa ciastoa W = 1000, 1500, 2000 mm; oOxkaTue 1o
mmmpuae AW = 50, 200, 350 mm; 3akon Tpenus JieBanoBa (6e3 cMa3ku); matepualn cisioa — Carbon
Steel C10 u3 6ubmumorexku QFOrm; mauvampHas Temmeparypa ciasiba T = 1200 °C; dgactoTta
IBYDKEHUs 00ikoB nipecca — 0,5 ', AuameTp BepTHKAIbHBIX BAJIKOB (3IKEPOB) C IIIaIKON 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 gpedopmanmu cisi00B 0 MIUPUHE: a — MTaIKUMHA BEPTHKATBHBIMU 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

[Toka3zaTeny u KpUTEPHH OLICHUBAHHS YK3aMeHa:

— Ha OIEHKY «OTINYHOY» (5 0aI0B) — 00yJarONUHC JEMOHCTPUPYET BBHICOKHUH YPOBEHB
C(OPMHUPOBAHHOCTH KOMIIETCHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOE U TIIyOOKOe 3HaHWe
y4eOHOro MaTepuajia, CBOOOTHO BBIMIOJHSIET MPAKTHUUECKHE 3aJaHusi, CBOOOJHO OIEpUPYET
3HAaHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYAIIUSX IMOBBIIICHHOHN CJIOKHOCTH.

— Ha OIICHKY «Xopomoy» (4 Oayia) — oOydJarommiicsi IEMOHCTPUPYET CPEIHUI YPOBEHB
C(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHbIC ONTMOKY, HETOYHOCTH, 3aTPyTHCHHS IPU aHAJTUTHYECKUX OTEPaIUsX, IIEPEHOCE
3HAaHUH U yMEHHUI Ha HOBbIC, HECTAH/IaPTHHIC CUTYAIIHH.

— Ha OIICHKY «YIOBJICTBOPHUTEIbHO» (3 Oamra) — oOydarouuics JAeMOHCTPUPYET
MOPOTOBBII YpOBEHb CHOPMHPOBAHHOCTH KOMIICTCHIIMN: B XOJI€ KOHTPOJIBHBIX MEPONPUSITHN
JOMYCKAIOTCSl OLIMOKH, TPOSIBJIIETCS OTCYTCTBHE OTICIbHBIX 3HAHWUH, YMEHUH, HAaBBIKOB,
0OyYaroIUICsT MCIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHCHUS IPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TIPH UX NIEPEHOCE HA HOBBIC CUTYAIUH.

— Ha OIICHKY «HEY/IOBJICTBOPUTEIILHOY (2 0asia) — 00yJaroImuics IEMOHCTPUPYET 3HAHHS
He Oonee 20% TeOpEeTHMYECKOro MaTepuaia, JOMYCKAeT CYIIECTBEHHbIE OIIMOKHU, HE MOKET
MOKa3aTh WHTEJUIEKTya IbHbIe HABBIKM PELISHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEyJIoBJIeTBOpUTeNbHO» (1 Oamn) — oOyuarouiuiicss He MOXET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOM3BEACHUS M OOBACHEHHS HHPOpMALMK, HE MOXKET I0Ka3aTh
MHTEJUJIEKTYalbHbIe HABBIKU PEIICHUS IPOCTHIX 3a/1a4.




