<>

MHUHHCTEPCTBO HAVKH U BBICILET'O OBPA30BAHUS
POCCHICKOI ®EJIEPALIMH

Denepamsroe rocyaapersennoe GioakeTHOE obpasoBarensHoe yupeskienye
BhICIIEro 00pazoBanns
«MaruuToropekuii rocy1apCTBeHHBI TeXHIYeCKHil yuusepcurer um. I''M. Hocosa»

7N
Z. Dk

[ N TBEPKITAIO
T e ROERGOP UMMM
o fodg Moy M 125 STR.C. Caunos

he 024/ 20.02.2024 1.

PABOYASI TPOT'PAMMA JIMCLIUTLTMHBI

JAH3AHH HHHOBAIIHOHHBIX TEXHOJIOT | HH B OBPAEOTKE

MATEPHAJIOB JIABJIEHHEM

Hanpasnenne noaroroeku
22.04.02 Merannyprus

Hanpasnennocts (mpodms ) mporpass:

W HKHHMPHHT HHHOBAIMOHHBIX TEXHOMOTHIT B 00paboTke MeTanI0B naBIeHNEM

Hucruryr
Kagenpa
Kype
Cemecrp

Yposens Briciero o6pazoBanus - MarucTparypa

®opma 06yuenus
OuHas

Huemuryr meranmyprim, MALIHHOCTPOCHHSA H MaTepHanoo6paboTkn
Texnonoruii 0GpaGorkn Marepuasnos
2

4

Maruuroropek
2024 ron




PaGouas nporpamma cocrasaena na ocnose GIr'OC BO - MArucTparypa no HanpasaCHHIO
noarorosku 22.04.02 Merannyprus (npukas MunoGpuayku Poccun ot 24.04.2018 r. No 308)

PabGouas nporpamma paccmorpena u oa00pena na 3acexanmm kaeapsr Texuonormii
oGpaboTkn Marepuanos

19.02.2024, nporokon Ne 7 7 4
3aB. kadenpoii ___ /S / A.B. Mosnep
PaGouas mporpamma 0106pena MeToanueckoii Komiceneii HUMMuM
20.02.2024 r. npotokon Ne 4 > g
ﬂpeJcc:la_Tw‘an( e Ar.’\((‘ammoa
PaGouas nporpamma cocrassena: M
aouent kadeapst TOM, kana. rexn. nayk < HUC J1.0. ITycrosoiitos

Penensent: -
3aB. kadeapoit TCuCA, 1-p rexn. nayk = 7 N.10. Mesun




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 Iles1u ocBOEHUSI AUCHTUILIHHBI
Ilens ocBOCHUS TUCLUILINHEL:

ABIIsIeTCs] (JOPMHUPOBAHKE CIIOCOOHOCTEN ONPEENATh HA OCHOBE IIOCTABIEHHBIX IIPOOIIEM
MPOEKTHBIE 3a/la4d M CHOCOOBI MX PELICHHS Yepe3 pealu3alfio MPOEKTHOTO YIPABICHHUS
BBIITYCKOM I'OPSIYEKaTaHOTO M XOJIOIHOKATAHOIO IIpOKaTa.

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeI1bHOI NPOrpaMMbl

Huctunnuua Jlu3zailH WHHOBAIIMOHHBIX TEXHOJOTMHA B 00paboOTKe MaTepuaioB
JABJICHUEM BXOJUT B 4acThb y4yeOHOro IiaHa (OPMUPYEMYIO YYaCTHUKaMH 0Opa30BaTEIbHbBIX
OTHOIIEHUI 00pa30BaTEIbLHON POTPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBAaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

NHupopmanrioHHbIe TEXHOJIOTUN B TPOKATHOM ITPOU3BO/ICTBE

WVHXWHUPUHT TEXHOJIOTMYECKUX IIPOLIECCOB ITPOU3BOACTBA IPOKATa

JlorucTrka B COBPEMEHHBIX METALITYPIrUYECKUX KOMILIEKCaxX

3HaHus (YMEHHUS, BJIQJICHUs ), TIOTYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

[ToaroroBka k ciaue U caada rocy1apCTBEHHOTO SK3aMEHa

[ToaroToBka K mpoiietype 3alluThl ¥ 3allMTa BHITYCKHON KBATU(PUKAITUOHHON paboThI

[Ipon3BoACTBEHHAS - MPEAIUINIOMHAS IPAKTUKA

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIUIMHBI U IVIAHUPYEMbIe pe3yabTaThl 00yUeHust

B pesynbraTe OCBOCHHMS AMCHUIUIUHBI  «/IM3aiiH WMHHOBAIMOHHBIX TEXHOJOTHA B
00paboTKke MaTepuajoB JaBJICHHUEM» OOydJaloIMCS JOJDKeH o00JaaaTh CIeAYyIOUUMH
KOMIICTEHITUSMU:

Kon nanukaTtopa NHaukatop 1OCTHKEHUS KOMIIECTCHITUN

YK-2 Crioco0eH ynpaBisiTh IPOSKTOM Ha BCEX 3Tarax ero »)U3HEHHOTo UK

YK-2.1 dopMymMpyeT Ha OCHOBE MOCTABJICHHON MPOOJIEMBI MPOCKTHYIO 3a/a4y U
CHoco0 ee pelIeHus yepes peaan3aliio IPOSKTHOTO YIIPaBICHHUS
YK-2.2 Pa3pabarbiBaeT KOHIIENIMIO MPOEKTAa B paMKaX 0003HAUYEHHOW MPOOJIEMBI:

(bOpMy.]'II/IpyeT oeiib, 3aJay4i, 00OCHOBEIBAET AKTyaJIbHOCTb, 3HAYMMOCTb,
O0XKHNJACMBIC PE3YIIbTAThl U BO3MOXKHBIC C(i)epbl X IPUMEHECHUSA

YK-2.3 Pa3pabatbiBaeT miuaH peanu3aluy MPOEKTa ¢ YYETOM BO3MOKHBIX PHUCKOB
peanu3alud U BO3MOXXHOCTEH UX YCTpaHEHHWs], IUIAHUPYET HEOOXOAUMBbIE
pecypcehbl

YK-2.4 OcymiecTBisieT MOHUTOPUHI XOJia peaju3aluu MpPOEKTa, KOPPEKTUPYET

OTKJIOHCHHA, BHOCHUT JOIIOJIHUTCIBbHBIC M3MCHCHHA B ILIAH pPCaiU3allun
IIPOCKTA, YTOUHACT 30HBI OTBCTCTBCHHOCTH YHACTHHWKOB ITPOCKTA

YK-2.5 [Ipemnaraer mpoueaypsl W MEXaHHU3Mbl OLIEHKM KauecTBa MPOEKTa,
UHGOPACTPYKTYPHBIE YCIOBUS /71l BHEPEHUS PE3YIbTAaTOB MPOEKTa

ITIK-1 Cnoco6en 000CHOBaHHO ONpCACIIATh OPraHU3aAIMOHHBIC U TEXHUYCCKHUEC MCPELI 11O BBIITYCKY
HWHHOBAIIMOHHBIX BUIOB ITPOKATa YCPHLIX U HBCTHBIX METAJIJIOB U CIIJIABOB IIPONU3BOJCTBCHHBIMU
110 Apa3aCICHUAMN

[K-1.1 [IpoBoguT  MapKeTHMHIOBBIE  HWCCIEJOBAaHUS  HAyYHO-TEXHUYECKOU
uH(pOpMAIUY; TUATHOCTUPYET OOBEKTHI IMPOKATHOTO MPOHM3BOJCTBA HAa
OCHOBE aHallM3a HAyYHO-TEXHUYECKOW HMH(OpMAIMU O TEXHOJOTUYECKUX
mpoueccax

IIK-1.2 YcTaHaBIMBaeT CBA3U MCKAY TCXHOJIOTUYCCKUMU ITPOLCCCAMU U




00BEKTaMHU MPOKATHOTO MPOU3BOJICTBA CO CBOMCTBAMU IOTOBOM MPOTYKIHH,
ChIpbSl M pPACXOJHBIX MaTEpUaAIOB, COCTaBOM, CTPYKTypoH MeTauia u
(U3NYECKUMH, MEXaHWYECKUMH, XUMHUYECKUMH, TEXHOJOTHUECKUMH U
9KCILTYaTallMOHHBIMU CBOMCTBAMU

IK-1.3

[IpumeHsieT OCHOBBI TEOPUM NPOLECCOB OOPAOOTKM MaTEpUaJOB IIpU
PELICHUH TEXHOJOTUYECKHUX 3a4a4 IPOKATHOTO IIPOU3BO/ICTBA.
PaccunTbiBaeT OCHOBHBIE TEXHOJOIMYECKHE IPOLECCHl  MPOKATHOIO
IPOU3BOJICTBA

[IK-2 CrocoOeH ompeaensTh OpPraHU3alHOHHBIE W TEXHUYECKUE MEPBI IS BBIMOJTHCHUS

IMPONU3BOJACTBCHHBIX
TCXHOJIOTMYCCKHX I1

BaI[aHI/Iﬁ II0 BBIIIYCKY TOpPAYCKATAHOTO IIpOoKaTa W HWHXHWHHUPHUHTA
POIICCCOB

[K-2.1

YcranasnuBaet OCHOBHBIE TpeboBaHMS K TEXHOJIOTHYECKOMY
000pYTIOBAaHUIOJISI TIPOU3BOJICTBATOPSAYEKATAHOTO MPOKATal BO3MOXKHOCTh
€ro MOJAEpHU3AINHT

[1K-2.2

ObecrieunBaeT cTaOMIBHOCTh TEXHOJOIMYECKOI0 MpoIiecca MPOU3BOJCTBA
ropsiyekaTaHoro  MpoKaTa; NPUHUMAET peHleHusT O  TpedyeMbIX
pErIaMEHTUPYEMBIX KOPPEKTUPOBKAX HA OCHOBE KOHTPOJS TEKYIIUX
OTKJIIOHEHHWH OT 3aIaHHBIX BCJIWYHH IMapaMCTPOB U IHPOU3BOACTBCHHBIX
rokaszarenein

[1K-2.3

OCYI].[GCTBJ'I?IGT KOHTPOJIb Ka4€CTBa ropA4€KaTaHOTO IpoKaTa Ha CTaJausax
TCXHOJOTHYCCKOT'O IIpoecca 1 TOTOBOM PO AYKIINHU

[1K-3 CnocobeH ompenensTh OpPraHWU3aIMOHHBIE W TEXHWYECKHE MEpBI JUIS BBITOJHEHUS

IMPOU3BOJACTBCHHBIX
TEXHOJIOTHMYCCKHUX IT

3a)IaHI/Iﬁ 10 BBIHYCKy XOJIOOAHOKATAaHOTO JIMcCra " I/IH)KI/IHI/IpI/IHFa
POIIECCOB

[1K-3.1

YcranaBiauBaeT OCHOBHEIE TpeOOBaHUS K TEXHOJIOTHYECKOMY
000pYyI0OBAHUIO JUTS TPOM3BOJICTBA XOJIOTHOKATAHOTO JINCTA M BO3MOKHOCTD
€ro MOJAEpHU3ALNT

[1K-3.2

O6ecnieunBaeT CTaOMIBHOCTh TEXHOJOTHYECKOTO IpoIiecca MPOU3BOJICTBA
XOJIOAHOKATAaHOTO  JIMCTA; TNPUHUMAET  peHieHus O  TpeOyeMbIX
perIaMeHTUPYEMBIX KOPPEKTHPOBKAaX HA OCHOBE KOHTPOJS TEKYIIUX
OTKJIOHCHUH OT 3aJlaHHbIX BEJIWYMH MapaMeTPOB W TMPOU3BOIACTBEHHBIX
rokazarejieit

I1K-3.3

OCYIJ.[GCTBJ'ISIGT KOHTPOJIb Ka4ue€CTBa XOJOAHOKATAaHOI'O JIMCTAa Ha CTaAuAX
TCXHOJOT'HYCCKOI'O IIpoecca U TOTOBOM IPOAYKIIMH




4. CTpyKTypa, 00b€éM 1 colepKaHue I CUHUIIIMHBI
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM
qucie:
— KOHTaKTHas paborta — 44,3 akaj. 4acoB:
—ayuropHas — 40 akaz. 4acos;
— BHeayuTopHas — 4,3 akaj. 9acos;
— caMocCTOsTeNbHAs paboTa — 64 akaj. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma arrecTalym - KypcoBasi paboTa, 3K3aMeH

AynuropHast I =
o | xomraxTHas pabora | X = ®opma Texyero
Paszen/ Tema § (B akan. yacax) E E{ Bun 3 KOHTpPOJIS Ko
g 3 ©| caMOCTOATENBHOMN | yCIIeBaeMOCTH U
JACLIMITIIMHEI S 2 = . | xomnerenuun
O 2 & paboThI MPOMEKYTOTHON
Tex. nab. | mpaxr. ER aTTeCTALH
3aH. 3aH. | O &
1. TIporpeccuBHBIC TEXHOJIOTHUH
MPOKATKH
IIK-1.1,
I1IK-1.2,
1.1 Topsuas, Teras, IIK-1.3,
XOJIOIHAS, KpPHOTeHHAS 2 2 5 VK-2.1,
MpOKaTka  METaNIOB U VK-2.2,
CILIaBOB VK-2.3,
VK-2.4,
VK-2.5
IIK-3.1,
IIK-3.2,
1.2 CummerpuyHas u IIK-3.3,
VK-2.1,
acCMMMETpHYHAasi TPOKAaTKa 2 2 55 VK-2.2
METAJIJIOB U CIUIABOB . VK-2.3,
VK-2.4,
VK-2.5
IIK-1.1,
1.3 AKKyMyIHpyIOIIas R-1.2,
MIpOKaTKa CIIOUCTBIX 3 3 8,5 IIK-1.3,
KOMITO3HUTOB YK-21,
VK-2.2,
VK-2.3
VK-2.1,
1.4 WukpemeHTanbHas YK-2.2,
MpOKaTKa  METAUIOB | 3 3 7 YK-2.3,
CILIaBOB YK-24,
VK-2.5,
IK-1.1
HWroro no pazneny 10 10 26
2. TlporpeccuBHBIC TEXHOJIOTUH
00BLEMHOM u JINCTOBOI
IITAMIIOBKH




YK-2.1,

VK-2.2,
YK-2.3,
2.1 Texaomornn VK-2.4,
HHTCHCHBHOM VK-2.5,
IUIACTUYECKON 2 3 10 I1K-1.1,
nehopManu  00OBEMHBIX [K-1.2,
3aroTOBOK IIK-1.3,
IIK-2.1,
IIK-2.2,
I1IK-2.3
IIK-3.1,
IIK-3.2,
IifTeHCHBHOﬁ fexuonorin gi_gi’
IUIACTUYECKON 3 4 10 e
VK-2.2,
nedopmarmu JINCTOBBIX VK-2.3
3aroTOBOK VK-2.4,
VK-2.5
VK-2.1,
2.3 Texuonornu VK-2.2,
HMHKPEMEHTaJIbHOM 2 1 8 VK-2.3,
¢dbopMoBKHU JIMCTOBBIX VK-2.5,
3aroTOBOK I1K-1.1,
I1K-1.3
I1IK-3.1,
I1K-3.3,
2.4  CoBMelleHHbIE U YK-2.1,
VK-2.2,
KOMOWHHPOBaHHbBIE 3 2 10
niporieccsl OM/J] YK-23,
IK-1.1,
IIK-1.2,
IK-1.3
Wroro no pazaeny 10 10 38
HUroro 3a cemectp 20 20 64 9K3aMeH,Kp
HToro mo AMCIUILIIMHE 20 20 64 Kypeosas pabora,

OK3aMCH




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 MHTepakTUBHBIM METOJaM, UCTOIb3yEeMbIM MPH W3YYECHUH MUCIUILINHBI, OTHOCSATCS:
UCIIOJIb30BaHUE MTPOOJIEMHBIX METOIOB U3JIOKEHHSI MaTepHaia ¢ IPUMEHEHHEM dBPHUCTUYCCKUX
npueMoB (co3maHue MPOOIEMHBIX CHTyalldii M Jp.); a Takke wucmoib3oBanue 2D/3D
MO/ICITMPOBAHUS MTPOIIECCOB (HOPMOU3MEHEHHSI METAIIOB U CILIABOB.

K OCHOBHBIM HMH(OPMAIIMOHHBIM TEXHOJIOTHUSM, MPHUMEHSIEMBIM TMPH H3YYCHUH
JMCUUIUIMHBL, TIPEXKJE BCETO OTHOCHTCS TMPOBEICHUE IPAKTHYCCKUX 3aHiATUH B (opme
KOMIBIOTEPHBIX CUMYISIIIAKA C HCIIOJIb30BAHHEM COBPEMEHHBIX MPOTPAMMHBIX KOMILJIEKCOB
MHUPOBOTO ypoBHs. Ha JIEKIUAX MCIONB3yeTCss KOMIBIOTEP C MPOSKTOPOM ISl OTOOPaKEHUS U
JTy4IIer0 OCBOGHHUS YMTAeMOTO Marepuana. ITo obecreuynBaeT AOCTHXKEHHE Hauboee
3P PEKTUBHBIX PE3YIbTATOB OCBOCHUS TUCIIUILIAHBI.

6 YueOHO-MeTOIMYeCKOe 00ecriedeHre CAMOCTOSITeIbHOIH padoThl 00y4aloIuXCs
[Ipencraneno B mpuioxxeHuu 1.

7 OuneHoYHbIe cpecTBA ISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOoHo-MeTONMYecKoe U HHPOPMALIMOHHOE O0ecTiedeHre THCIUTITHHbI

a) OcHOBHas JIMTEpaTypa:

1. benan, A. K. IIpoekTupoBaHue u HCClI€JOBaHHE MEXaHU3MOB METAJUTyPrUYECKUX
mamuH . ydeOHoe mocodme / A. K. beman, E. B. KymukoBa, O. A. beman ; MITYV. -
Marnutoropck : MI'TVY, 2018. - 1 anekrpon. ont. muck (CD-ROM). - 3arn. ¢ Turyn. skpaHa. -
URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514
338/3520.pdf&view=true (mata ooOpamenus: 30.01.2024). - Makpooobekr. - TekcT
anekTpoHHBIN. - ISBN 978-5-9967-1113-0. - Cenenus noctynssl Takke Ha CD-ROM.

2. benan, A. K. IIpoektupoBanue npuBoa TEXHOJIOTUIECKUX MAIIKH © yueOHOe ocodue
[ By30B] / A. K. benan, M. B. Xapuenko, O. A. benan ; MI'TY. - Marauroropck : MI'TY,
2019. - 1 onekrpon. omnrt. guck (CD-ROM). - 3arn. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3789.pdf&show=dcatalogues/1/1529
940/3789.pdf&view=true (mata ooOpamenus: 30.01.2024). - Makpooobekr. - TekcT
ANIEKTPOHHBIN. - CBenieHus nocTynHbl Takke Ha CD-ROM.

3. I'aBpuiio, B. b. IlpoexTrpoBanne ocHoBaHMi U (GyHIaMeHTOB. KOHCHEKT Jekuuit :
yuebHoe nocobue / B. b. I'aBpuios, A. . Caragatos ; MI'TVY. - Maruutoropck : MI'TV, 2017. -
1 onekrpon. ont. guck (CD-ROM). - 3Barr. ¢ turya.  o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3238.pdf&show=dcatalogues/1/1136
957/3238.pdf&view=true (mata ooOpamenus: 30.01.2024). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeZieHns nocTynHbl Takke Ha CD-ROM.

0) JlonoiHUTeIbHAS JIUTEPATYpa:

1. TIpoexTHpOBaHHUE TEXHOJOTHYCCKUAX JTUHUH ¥ KOMIUIEKCOB METAJLTyPTHUECKUX IIEXOB :
yuebHoe mocobue / M. B. Akcenosa, B. 1. Kagomaukos, W. J[. Kagomnukosa u ap. ; MI'TY,
[kadp. TIMul]. - Marauroropck, 2011. - 143 ¢ : wr, Tadm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=525.pdf&show=dcatalogues/1/10925
94/525.pdf&view=true (nara oopamenus: 30.01.2024). - MakpooObeKT. - TEKCT : 37eKTPOHHBIA. -
NmeeTcsa neyaTHbIN aHAJIOT.

2. beman, A. K. KypcoBoe mnpoekTupoBaHHE IO TEOPUU MEXAaHHU3MOB M MAIllUH C
npumeHneaneM KOMITAC-TPA®UK : yuebHOE n0c06ne/ A. K. benan ; MI'TVY, kad. [IMul". -
MarsuTtoropck, 2011. - 70 c. ui., TaoI. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 361.pdf&show=dcatalogues/1/10791
08/361.pdf&view=true (nara oopamenus: 30.01.2024). - MakpooObeKT. - TEKCT : 3JeKTPOHHBIA. -
Nmeercs neyaTHbIN aHANIOT.

3. beman, A. K. KypcoBoe mnpoekTupoBaHHE IO TEOPUU MEXAaHHU3MOB M MAIllUH C
npuMeHeHreM Kommac-rpaduk : yueObnoe mocobue / A. K. beman, O. A. Beman ; MI'TVY. -
Maruutoropck : MI'TY, 2014. - 1 snekrpos. ont. auck (CD-ROM). - 3ari. ¢ TuTynl. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1192.pdf&show=dcatalogues/1/1121
290/1192.pdf&view=true (mara ooOpamenus: 30.01.2024). - MakpooObekr. - TekcT
ATerTNAUHLIN - (renmeuma nocTvimanr Tawsce ma (CN-ROM

B) MeToguyeckne yKazaHus:

1.Jedopmarusi, pacTsHKEHUE-CKaTUE © METOJAMYECKHE YyKa3aHUs K MPOBEICHHUIO
MPAKTUYECKONH U CaMOCTOSITENTbHOU paboThl o AuctuIuinHe "CONpoTUBICHHE MaTepUaoB" AJis
CTYICHTOB OYHOU U 3a04HOU (Gopmbl 00yuenus 150400.62, 150700.62, 151000.62, 140400.62 /
cocT. : Crenanumes A. E. ; MI'TY ; benopeukwuit ¢punuan. - Marauroropek : MI'TY, 2014. - 1
anektpoH. ont. guck (CD-ROM). - 3arn. ¢ Turyn. o9kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3104.pdf&show=dcatalogues/1/1135
522/3104.pdf&view=true (mara oOpamenus: 30.01.2024). - MakpooObekT. - TekcT
ANEKTPOHHBIN. - CBeieHus nocTynHbI Takke Ha CD-ROM.

r) IIporpammuoe o6ecnneuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieuenne

Haumenosanue [10 Ne norosopa Cpox neiicTBUS TULEH3UU




MS Office 2007

. Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip cB000THO pacupoctpansemoe 10 0eCCPOUHO
Deform3D Nel73 ot 20.12.2007 0eccpoyHO
é‘gﬁ?&f Student cB00OOHO pacnpocTtpansemoe [10 0eccpoyHO
ACKOH Komnac
3D 16 1-261-17 ot 16.03.2017 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U I/IH(l)OpMaII]/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

Hassanue xypca

CcpUIka

DrexkTpoHHas 6a3a nmepuoandeckux u3ganuii East View
Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HannonaneHas MH(pOpPMaIllMOHHO-aHAJIUTHYECKast
cucreMa — Poccuiickuii MHIEKC HAyYHOTO UTUPOBAHMS
(PUHI)

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

IMouckoBass cucrema Axagemus Google (Google
Scholar)

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

DdenepanbHOE roCyJapCTBEHHOE Oro/KEeTHOE
yupexaeHue «DenepanbHblii HHCTUTYT IPOMBIIUIEHHON
COOCTBEHHOCTI»

URL: http://www1.fips.ru/

9 MaTepua/IbHO-TEXHHYECKOE o0ecnedyeHne U CIUIINHbI

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOG oOecrieucHue JUCHHUITIINHBI BKJIFOYACT:




1. YuebHnas aynuTopus 115 IPOBEACHUS 3aHITHH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHHYECKHMHU CpPEJICTBAMHU OOYUEHHs, CIY)KAaIlUMHU s HpeACTaBICHUS y4eOHOI
uHbopManuy OONBIIONW AyAUTOPUU: MYIBTUMEIUNWHBIMU CpEACTBA XPaHEHUS, IMepenadd M
npeacTaBiIeHus yaeOHOU nH(OpMAIH;

- CTIEUAIM3UPOBAHHON MEOEIBIO.

2. YueOHas ayuTOpHUs U IIPOBEICHUS TPAKTUIECKUAX 3aHATHI OCHAIIICHA!

- TEXHWYECKHMHU CpPEJICTBAMH OOYUEHHs, CIY)KAIlUMHU ISl TPEACTaBJICHUS y4eOHOI
uHbopManuy OOJBIIOW AyJUTOPHUU: MYJIBTUMEIUWHBIMU CpPEACTBAa XpaHEHUs, Tepelavyd u
npeJcTaBIeHus yaeOHOU HH(OPMAITHH;

- CHeMaIM3UPOBAHHON MEOEbIO.

3. YueOHast ayuTOpHUs U BHITIOJHEHHSI KypCOBBIX TPOEKTOB (paboT) OcHaIIeHa:

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

- CHeMaIM3UPOBAHHON MeOEbIO.

4. YaeOHast ayIUTOPHsS IS TPYNIIOBBIX M WHAWBHUIYAIBHBIX KOHCYIIBTAIHHA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

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

- CHeMaIM3UPOBAHHON MeOeIbIO.

5. [Tomenienue 1y1st cCaMOCTOSITENHHOM PAaOOTHI OCHAIIEHO:

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

- CHeMaIM3UPOBAHHON MeOebIO.

6. Ilomemenne s XpaHeHHS W TPOQPHIAKTHYECKOTO OOCTYy)KHBaHUS y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICIIUATTU3UPOBAHHON MEOEIBIO: CTEUTaKaMH I XpaHEeHUs y4eOHOTO 000pyA0BaHUS;

- iKadamu U1 XpaHeHHsl y4eOHO-METOIMUECKOH TOKyMEHTAlluN U MaTepHaoB.



punoxenue 1

Y4eOHO-MeTOAMYECKOe 00ecTieYeHHe CAMOCTOSITeIbHOI padoThI 00y4aroIIuXCs

N3yuuts cieqyromue BOIPOCH! U IPEACTAaBUTh JOKJIAbl B BUJE IPE3CHTALIUMN:

1. Hanomarepuaiisl 1 criocoObl UX MOITyYEHHUS.

2. Meroapl HHTEHCHBHOW TIACTUYECKOW Aed OpMaluy.

3. CnenuunanbHbie criocoObl TpokaTku B pesxkume UITJI.

4. Ponb cIBUTOBOIA M TIOBOPOTHOM JiehopMalliy B M3MEIbUCHUN 3€PEHHONM CTPYKTYpPBI METAJIIOB U
CILIaBOB.

5. Dtanbl U3Menp4eHusl 3epeH NPy MHTEHCUBHOH IIIACTUYECKON e opMalny.

6. [IpounoctHsie cBOIicTBa Y M3 MeTaIOB U CIJIaBOB.

7. Ilogxonpl K OTHOBPEMEHHOMY IIOBBIILIEHUIO IPOYHOCTH U INIACTUYHOCTH HAHOMATEPUAJIOB.

8. O0mias xapakTepuCcTHKa Mpoliecca aCHMMETPUYHOMN MPOKATKH M KilacCU(HKAIUs CIOcOO0B.

9. MozenupoBaH#e 1 aHAJIN3 TEXHOJIOIMYECKHX BOZMOXKHOCTEH i1l MUHUME3anuu ski-addekra npu
ACHUMMETPUYHOMN IIPOKATKE.

10. Texnonorus mpokatku Q&P-craneii.

Temwt 013 cemunapa-ouckyccuu
1. MakpeMeHTanbHast JUCTOBast (JOPMOBKA.

2. Kpnorennast mpokaTka THTAHOBBIX CILIABOB.

3. KpuorenHas mpokaTka aTFOMHHHAEBBIX CIUIABOB.

4. CrenmajbHBIE CITOCOOBI IPOKATKH JINCTOB € ()YHKIIMOHATIBHBIMHU TIOBEPXHOCTSIMH.
5. IIpokaTka pa3HOPOJHBIX MATEPHUAIIOB B CIIOUCTHIE KOMITO3UTHI.

IIpuMepHbIe BONPOCHI K Py0e;KHOMY KOHTPOJIIO MO TUCIMIJIMHE
1. ITpokaTka B Bajikax ¢ IMOJOTrPEBOM.

2. ARB-mporrecc.

3. IIpernu3nonHas mpokaTka (hoJIbIH.

4. CoBMEIICHHBIN TTPOITECC aCHMMETPUIHON MPOKATKH U IIACTUIECKON THOKH.
5. lHkpeMeHTallbHas MPOKaTKa.



IIpuioxenne 2

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

a) Ilnmanupyemble pe3yjbTaTbl 00y4eHHS] M OLICHOYHBIE CpeaCTBa /sl TPOBeJIeHUs!
NPOME:KYTOYHOH aTTeCTALMM:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUU

[TnanupyemMbie pe3yabTaThl
0o0yueHHs

OrneHovHbIE cpencTBa

YK-2 CnocobOeH ympaByisITh MPOSKTOM Ha BCEX 3TalaxX ero XXU3HCHHOrO ITHUKJIA

YK-2.1 dopmynupyet Ha ocHoBe [TeopeTHyeckne BONPOCHI K IK3aMEHY
TIOCTaBJICHHOM npo6Guiemsl 1. JKu3HEeHHBIH MK TPOeKTa.
OPOCKTHYIO 3amady U crmocob eel2. [oustue «ycroitunBoi» (Sustainable) TexuHomorum.
pemieHuss  uepe3  peanu3anuiof3. «3eJeHble» TEXHOIOTHH.
MPOEKTHOT'O YIpPaBJICHHS 4. JIucToBasi mpokaTKa M T0CIeyIoIas MHKpeMeHTalbHast
(bopMOBKAa I TONYYCHUS  HM3MCIUN  pa3IHYHOMN
FEOMETPUUECKON CII0KHOCTH.
5. BinsHue TEXHONOrMH TPOKATKM HA OKPYKAIOIIYHO
cpeny.
6. Ilpumepsl wuHHOBanmMii B 00pabOTKE MeETaIOB
maBreHuEM.
YK-2.2 Pa3zpabaTbiBaeT KoHLenuuio [TeopeTnyeckue BONPOChl K IK3aMeHY
npoekTa B paMmkax obOo3HaueHHOH |L. PecypcocOepexeHne B POKAaTHBIX TEXHOIOTHUSIX.
npobneMbl:  GopMyaupyeT 1enb,[2. PacxomHble KOA(QQUIMEHTH, HECOOTBETCTBYIOIIAS
3azauy, 000CHOBBIBAET [IPOLYKIINs, Opak MpH MPOU3BOJCTBE IJIOCKOr0 MPOKaTa.
aKTyaJIbHOCTb, 3HA4YUMOCTS, (3. [IporpamMmuoe obecriedenne 1 MeTOIbI UMUTALOHHOTO
OXHIAEMBIE  PE3YIbTAThI U[MOZENMPOBaHUS  MPOLECCOB  OOpPaOOTKM  METaJlIoB
BO3MOKHBIE cepsl UX |1aBJICHHEM.
HNPUMEHEHUS
YK-2.3 PazpabateiBaer mnaH peanusanuy|TeopeTnyeckue BONpochl K IK3aMeHY
IIPOEKTa C YYEeTOM BO3MOXHBIX|l. MaTepuan pabounx 1 OMOPHBIX BAJIKOB.
PHUCKOB peanuzanumn u|2. CucTeMbl MPOTUBOU3THOA BAJIKOB.
BO3MOXKHOCTEH HX YyCTpaHeHUs, [3. BOMHHCTOCTh U KOpOOOBATOCTE JIMCTOBOTO IIPOKATA.
IUTaHUPYET HE00XO0UMBbIC
pecypcel
YK-2.4 OcymiectBisger MOHUTOPHHT Xxoza|[I[pakTHYecKre BONPOCHI K IK3aMeHy
peanmzanumn npoekta, |1. Cmomenupyiite B QForm mporiecc JIUCTOBOM MPOKATKH
KOPpPEKTHPYET OTKJIOHEHUS, |C HATSHKCHUSIMU.
BHOCHUT nononautenbHbie[2. Cmopenupyiite B QForm mpoliecc HempepbIBHOMH|
W3MEHEHHs B IUIaH peaTU3alUH [[IPOKATKH B TPEX KIIETAX.
MIPOEKTA, YTOYHSET 3oubI1[3. Cwmonenupyiite B QForm mporecc o0pa3oBanus
OTBETCTBEHHOCTH y4acTHUKOB [SKi-3(ekTa mpu TOICTOMMCTOBOM IPOKATKE.
MIPOEKTa
YK-2.5 IIpemnaraer NpOLEAYPBI u|llpakTHYecKUue BONPOCHI K IK3aMeHY
MEXaHM3MBI omeHKH KadecTBa[l. Cmonemmpyiite B8 QForm mpomecc aedopMarmoHHOro
MIPOEKTa, HH(PaACTPYKTypHBIE [pa30rpeBa MpPU XOJOAHONW TOHKOJIMCTOBOW IPOKATKE C
YCIIOBHSA TS BHe/IpeHUS [emMHMYHBIME oOxatusimu 30, 45 i 60%.

PE3yIbTATOB MPOESKTA

2. Cmonenupyiite B QForm mporiecc ropsiueit TUCTOBOM

NPOKaTKM W TOCTpoWTe  rpaguk  HM3MCHEHHS
bHEProcHIIOBEIX TAPaMETPOB TpoLecca.
3. Cmopenupyiite B QForm|

HaNpsDKEeHHO-1epOPMUPOBAHHOE COCTOSTHHE B PabOdMX
BaJIKaxX MPH JIMCTOBOM MPOKATKe.

IIK-1 CnocobeH 060CHOBaHHO ONpeaACIATh OPraHNu3allMOHHBIC U TEXHUYCCKUEC MCPBI IO BbBITYCKY WHHOBAIITMOHHBIX
BHUIOB IMPOKaTa YCPHBIX U IBETHBIX METAJUIOB U CINIABOB MPOU3BOACTBCHHBIMHU MMOAPA3ACIICHUAMUN




[K-1.1

Hp OBOJUT MapKCTUHI'OBBIC
HUCCJICAOBAHUA
Hay‘lHO-TeXHH‘IeCKOfI
I/IH(I)OpMaIII/II/I; JAUArHoCTupycT
00BEKTHI IMMPOKATHOT'O

IPpOMU3BOJICTBA HA OCHOBE aHaJIM3a
Hay‘{HO-TeXHI/I‘IeCKOI\/’I
I/IH(I)OpMaHI/II/I 0 TEXHOJIOI'MYCCKHX
mpoueccax

TeopeTnyecKne BONMPOCHI K YIK3aMeHY

1. ITHHOBAIIMOHHBIC TEXHOJIOTHH TIPOHM3BOJICTBA IIPOKATA.
2. [IpokaTka CIOMCTHIX KOMITO3UTOB.

3. IIpokaTka HaHOCTPYKTYPUPOBAaHHBIX METAIIOB |
CILTaBOB.
4. O0nmacT MPUMEHEHUS TOpsSYeH, TEIUIOW, XOJIOIAHON U
KPUOTCHHOM POKATKH METAJUIOB U CILIABOB.
5. HKpeMeHTaIbHasI TPOKaTKa.

6. AcuMMeTpUYHAS TIPOKATKA.

IK-1.2 VYcranaBnuBaeT cBA3M  Mexay[TeopeTHueckne BOMPOCHI K IK3aMEHY
TEXHOJIOTHUECKUMH TporieccamMu(l. B3ammocBsa3p TemmepaTypbl HarpeBa cisiba ¢
" o0BeKTaMu MIPOKATHOTO [MEXaHUYECKUMU CBONCTBAMU TOTOBOM MPOAYKIIHUH.
MPOM3BOJCTBA CO CBOWCTBaMH|2. B3aMMOCBA3b XMMHYECKOI'O COCTaBa CTalld (]
TOTOBOM TPOAYKIIHMH, CBIPbSl H|[MEXaHUYECKMMH CBOWCTBAMHU FOTOBOW MPOAYKIIUH.
PacXOAHBIX MaTepHalioB, 3. B3anmMOCBSI3b MHKPOCTPYKTYPBI C MEXaHHUYCCKHUMH
COCTaBOM, CTPYKTYpOH MeTajula Y |CBOMCTBaMH JIMCTOBOI'O MIPOKATA.
(DU3UYECKUMHU, MEXaHUYCCKUMH,
XHMUYECKUMU,
TEXHOJOTHUECKUMU 51
SKCIUTyaTallMOHHBIMU CBOHCTBAMU

I1K-1.3 [Ipumenser OCHOBBI teopud [[IpakTH4Yeckre BONPOCHI K IK3aMEHY
MPOIIECCOB obpaborku (1. Cmonenupyiite B QForm mponecc HarpeBa cisiba B
MaTepI/laJ'IOB HpI/I pCU_ICHI/II/I MCTO}IH‘ICCKOﬁ Ieyu.
TEXHOJIOTMYECKHUX 3anauf2. Cmopenupyiite B QForm mnporecc TepMoMexaHnyecKoi
MIPOKATHOTO MPOU3BOJICTBA. [TPOKATKH.
PaccuuthiBaer ocHoBHbIE 3. Cmozenupyiite B QForm mporecc KOHTpoIupyemoit
TEXHOJIOTHUCCKHE IIPOLIECCHI [IPOKATKU.

HPOKaTHOTO POU3BOACTBA

I1IK-2 CnocobeH ompenensiTs OpraHW3alMOHHBIE M TEXHHMYECKHE MEPbI IS BBIIOJHEHHS HPOU3BOACTBEHHBIX
OpsTYEKaTaHOI O NIPOKaTa U HHKUHU

3aJaHUM 110 BBITYCKY I

pUHTa TEXHOJIOTUYECKUX MIPOLECCOB

IK-2.1 YcraHaBnuBaeT ocHoBHbIE [TeopeTHyecke BONpPockl K IK3aMeHy
TpeOoBaHuUs K TeXHonoruueckomy|lL. WHKXUHUPUHT TEXHOJIOTMYECKOr0 nporuecca)
000py10BaHHIO 1S [TePMOMEXaHHMYECKOH MPOKATKH TPYOHBIX MapOK CTaJel.
MPOU3BOAICTBA  TOPSYEKATAHOTO 2. WHKUHUPUHT TEXHOJIOTMYECKOT0 nporecca)
IpoKkaTa ¥ BO3MOXXHOCTb €ro[TePMOMEXaHHYECKOl IMPOKATKH aBTOMOOWJIBHBIX MapoOK
MOZAEPHU3aLUU cTajeil.
3. WHKUHUPUHT TEXHOJIOTHYECKOr0 nporecca)
TEpPMOMEXaHUUECKON IIPOKATKU cTajen ULy
CYZOCTPOCHUS.
4. TpeOoBaHMA K TEXHOJIOTMIECKUM JTMHUSIM KOMIAKTHBIX
[LICITI.
5. ['opsuas npokaTka ¢ nprmeHeHneM COX.
6. CucrteMbl MPOTUBOM3THOA PAOOUNX BAJIKOB.
IK-2.2 ObecnieunBaer crabunbHOCTH [TeopeTHYecKHe BOMPOCHI K IK3aMeHY
TEXHOJIOTHIECKOT0 nporeccall. CVC mnpoduimpoBka u oceBas CIABMXKKA PabOUMX|
MIPOU3BOJICTBA  TOPSAYECKATAHOTO [BAJIKOB.
npokaTa; NpHHUMaeT pemieHus o|2. [lonepedHas pa3HOTONIIMHHOCTD JIMCTOBOTO MIPOKATA.
TpeOyeMBIX — periiaMeHTHpYyeMbIX [3. [IpononbHas pa3sHOTONIIMHHOCTS JMCTOBOIO MPOKATA.
KOPPEeKTHpPOBKAaX  Ha  OCHOBE
KOHTpPOJSI TEKYMMX OTKIOHEHHH
oT 3aJITaHHBIX BEJINYNH
MapaMeTPOB 1 MMPOM3BOACTBEHHBIX
ToKa3aTenen
[K-2.3 OcymiecTBiser KOHTpOIb [[IpakTHYecKHe BOIPOCHI K IK3aMeHy
KayecTBa ropstaekatanoro|l. Cwmopemupyiite B QForm mponecc ¢opmMupoBaHus]
Tpokara Ha cTaausix jreeKTa «CepIOBHIHOCTEY.

TEXHOJIOTMUYECKOr0 mponecca H
TOTOBOH MPOAYKIUHI

2. Cmomenmpyiite B QForm mpomecc ¢opMupoBaHus
nehexTa «BOIHUCTOCTEY.

3. Cmomenmpyiite B QForm mpomecc ¢opmupoBanus
neexta «kopoOOBATOCTEY.




IIK-3 Crocoben ONpCACIATL OPTraHU3AIMOHHBIC W TEXHUYCCKHUEC MCPBbI JIS BBIIIOJTHCHHA HNPOU3BOACTBCHHBIX
3aﬂaHHI>i 10 BBIITYCKY XOJIOAHOKATAaHOI'O JIMCTA U MHKMHUPHUHI'A TCXHOJIOTMICCKUX ITPOLECCOB

[K-3.1

YcranaBnuBaeT OCHOBHBIE
TpeOOBaHUS K TEXHOJIOTHYIECKOMY
000pYyIOBaHUIO JUIS
MPOU3BOJICTBA  XOJIOJIHOKATAHOTO
JUCTa W BO3MOXHOCTH  €rO
MOJIEPHU3AIMN

TeopeTnueckHe BONPOCHI K IK3aMeHY

1. JledexThl X0I0IHOKATAHBIX JICTOB H MOJIOC.

2. JledeKThl TopsiueKaTaHbIX JICTOB U TIOJIOC.

3. CeplIOBHIHOCTD JIMCTOBOTO IIPOKATA.

4. TpeOoBaHMS K TEXHOJIOTHIECKOMY 000PYIOBAHHIO ISl
[IPOU3BOJCTBA XOJIOAHOKATAHOTO JIUCTA.

5. Arperatsl HENPEPHIBHOTO OTKUTA.

6. KonmakoBeie neun.

[K-3.2

OOGecmeunBaer CcTaOWIBHOCTH
TEXHOJIOTUYECKOTO mporiecca
MPOU3BOJCTBA  XOJIOJHOKATAHOTO
JIUCTA; MPUHUMAET pEIIECHUS O
TpeOyeMbIX  perjiaMeHTHPYEMBIX
KOPPEKTHPOBKAaX  HAa  OCHOBE
KOHTPOJISI TEKYIIUX OTKIOHEHHH
oT 3aJJaHHBIX BEJINYUH
napaMeTpOB M MPOU3BOICTBEHHBIX
roKa3aTeen

TeopeTnyeckne BONPOCHI K IK3aMeHY

1. [Toka3areny kauecTBa XOJI0JHOKATAHOTO JIUCTa

2. PernmameHTHpyemble mapaMeTpbl Hpolecca XOJIO0IHON
MPOKAaTKH.

3. Pernamentupyemele
npeccUpOBKH.

napaMeTpebl npoiecca

[K-3.3

OcymecTBuser KOHTPOJIb
KadecTBa XOJI0JHOKATAHOIO JINCTa
Ha CTaguiax TEXHOJIOI'HYECKOIro
npoliecca ¥ TOTOBOM MPOAYKIHH

[IpakTHYecKue BONPOCHI K IK3aMeHY

1. Cwmogmemupyiitre B QForm mpouecc mpaBky
XOJIOTHOKATAHOT'O JICTa B U3TMOHO-PACTSHKHOW MaIlMHE.
2. Cwmopmemupyiite B QForm mpornecc  mpaBky
ropsiueKaTaHoON MOJIOCH B POIIMKONPABIIBHON MaIIIHUHE.

3. Cwmopenupyiite B QForm mpomecc  mpaBky

ropstueKkaTaHoi minThl ToamuHoN 100 MM npeccom.

Tema kypcoBoro mpoekra: «Pa3spaborka ¢ npumenearnem QForm 2D/3D u SprutCAM Robot
TEXHOJOTMH POOOTU3UPOBAHHON HMHKPEMEHTAJIBHOW JIMCTOBOW (OPMOBKU ISl TTOJTyYCHHS
W3IeTTUI CJI0KHON T€OMETPUIECKOM (hOPMBI».

Llenp nmaHHOM pPabOTHI:

Pucynox 1 — PoboTu3npoBanHas MHKpEMeHTalbHas JIUCTOBast (hOpMOBKa

pa3paboTKa YCOBEPIIEHCTBOBAHHOTO CIOCO0a HWHKPEMEHTAIBHOM

IITAaMIIOBKH NMOJTyc(hepHUUECKUX U3JETH, pa3paboTka TpaeKTOPUH NEepEeMEIIeHUs] HHCTPYMEHTa U
aHaJIN3 pe3yJbTaTOB.
3amauu: omnpezereHne TEXHOJOTHYECKUX MapaMeTpoB MPOLecca MHKPEMEHTAIbHON (OPMOBKH;
MIOCTPOEHHE TPACKTOPHM TMPU IMOCIOWHOM JABWXEHMU J1€(OPMHUPYIOIIEr0 HHCTPYMEHTa IpH
MHKpEMEHTaJIbHOM (hopMooOpa3oBaHuu B nporpamme SprutCAM; MoaennpoBaHue TPaeKTOPHU
JBYKEHUS 1e(DOPMHUPYIOLIET0 HHCTPYMEHTA; SKCIIEPUMEHTAbHOE U3TOTOBJICHHUE AETAIIH.

Ilokazarenu u KPUTCPpUH OLICHUBAHUA KYPCOBOTO ITPOCKTA:



— Ha OHEHKY «OTnu4HO» (5 OamioB) — paboTa BBINIOJHEHA B COOTBETCTBUU C 3aJaHUEM,
oOyJaromuiicss TOKa3bIBaeT BBICOKUN ypoBeHb BianeHus cpeactBamu CAD/CAE/CAM
mozenupoBanus ¢ npumenenneM KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; npu 3Tom
00yJaromuiicst AeMOHCTPUPYET BHICOKHE MHTEIUIEKTYaJIbHbIC HABBIKY pelieHus Tpo0ieM U 3a/1a4,
HAXO0KJICHUS YHUKAIBHBIX OTBETOB K IpoOIeMam;

— Ha ONEHKY «xopomo» (4 Oamia) — paboTa BBINOJHEHA B COOTBETCTBUU C 3aJaHHUEM,
0OyJaromuiicsi MOKa3bIBaeT YMEHHsI MMPOU3BECTH pacueT HamOoJiee BAaXKHBIX TEXHOJIOTHYECKHX
[apaMeTpoB, a TaKke 001a1aeT HaBbIKaMU MPOEKTUPOBaHUs TexHoJoruit OM/I ¢ npuMeHeHneM
10 KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; mpu 3ToM 00y4aromuiics: 1IeMOHCTPUPYET
3HaHUS HE TOJBKO Ha YPOBHE BOCIPOU3BENCHHS M OOBSCHEHHS WHGOpMAIMU, HO U
MHTEJJIEKTYyaJIbHbIE HaBBIKU pElIeHUs NMpoOJeM U 3a7ay, HaXOXKICHUSI YHUKAJIbHBIX OTBETOB K
npooeMam;

— Ha OIICHKY «YyJIOBJIETBOPUTEIHHOY (3 Oayia) — paboTa BBIMOJIHEHA B COOTBETCTBUH C 3aJaHUEM,
oOyuarouuiicss MOKa3bIBaeT 3HAHUS HAa YPOBHE BOCIPOM3BENEHUS U 00BsACHEHUS MH(MOpMaLUH,
MHTEJJIEKTYyaJIbHbIE HAaBBIKM PELIEHUS MPOCTBIX 3a/ad; MpU ATOM oOyyaromuiics He obianaer
HaBbIKAMU CaMOCTOSITEJILHOTO pacyera, a TaKKe MPOEKTUPOBAHUS TEXHOJIOTHM ¢ MPUMEHEHUEM
1O KOMITAC-3D, QForm 2D/3D u SprutCAM Robot;

— Ha OLEHKY «HEYIOBIIETBOPUTEIbHO» (2 Oamia) — 3aJaHue MpenojaBaTelisi BBIIOJHEHO
YaCTUYHO, B MPOIIECCE 3alUThl pabOThl 00YYaIOIIUICS TOMYCKAeT CYIIECTBEHHbIE OIIUOKHU, HE
MO>KET NOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS MOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HEYAOBJIETBOPHUTEIHLHO» (1 Oamt) — 3amanue mpenoaBaTesisi BHIOJHEHO YaCTHYHO,
oOyyarouuiicss He MOXET BOCIPOU3BECTH M OOBSCHUTH COJEp)KAHUE, HE MOXKET IOKa3aTh
MHTEJJIEKTYaJIbHbI€ HaBBIKU PELIEHUS OCTaBJICHHOM 3a1a4u.

[Toka3zaTenu u KpUTEPHH OLICHUBAHHS YK3aMeHa:

— Ha OIEHKY «OoTIM4HO» (5 0amioB) — OOydYarOIIMICS JEMOHCTPUPYET BBICOKHU YpPOBEHB
C(OPMHUPOBAHHOCTH KOMIICTCHIINI, BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TIIyOOKOe 3HaHHE
y4eOHOro MaTepuaja, CBOOOTHO BBIMIOJHSIET MPAKTHUUECKHE 3aJaHusi, CBOOOJHO OIEepUPYET
3HAaHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYALlUSAX IMOBBIIICHHOHN CJI0KHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamma) — oOy4aromuics IEMOHCTPUPYET CPEIHUN YpOBEHBb
C(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHUS, YMCHHUS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHbIC ONIMOKH, HETOYHOCTH, 3aTPyTHCHUS TIPU aHATUTUYECKUX OTIePAIIHX, IEPEHOCEe
3HaHUH U yMEHHUI Ha HOBbIC, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OLICHKY «YJOBIETBOPHUTEIbHO» (3 Oamia) — oOydaromuicss JEeMOHCTPHPYET OPOTOBBIM
YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHIIMN: B XOJI¢ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS
OLIMOKH, TPOSIBISICTCS OTCYTCTBUE OTACIBHBIX 3HAHWH, YMCHHW, HABBIKOB, OOyYaroIIUHCs
UCTIBITHIBACT 3HAYHMTEIIbHBIC 3aTPYTHCHUS TPU ONEPHUPOBAHUM 3HAHHMSIMU M YMCHHUSMHU TIPH UX
MEPEHOCE HA HOBBIC CHTYAIUH.

— Ha OIICHKY «HEYJIOBJICTBOPUTEIILHO» (2 Oayuta) — oOydaronuiics IEMOHCTPUPYET 3HAHHS HE
6omee 20% TeopeTUUeCcKOro MaTepuana, JOMycKaeT CyleCTBEHHbIEC OIIMOKH, HE MOKET IMOKa3aTh
WHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEYJIOBJIETBOPUTENbHO» (1 6amt) — oOyJaromuiics He MOXKET ToKa3aTh 3HAHUS Ha
yYpOBHE BOCIIPOU3BEICHUS U OOBSICHEHHUSI HH(POPMAIINH, HE MOXKET MOKa3aTh UHTEJUIEKTyalbHbIE
HAaBBIKU PELIEeHUS MPOCTHIX 3a/1ad.



