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PaGouast nporpamma cocrasiiena Ha ocHose ®I'OC BO - maructpaTypa 1o HarpaslIeHHIO
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PaGouasi mporpamma paccMoTpeHa M ojo0OpeHa Ha 3acenanun kadenper Texnomoruit

00paboTKH MaTepuaioB
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JIner akryaauzanuu pado4eil mporpaMmbl

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

[Iporokom or 20 1. Ne

3aB. kadenpoii A.b. Momep

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

[Iporoxom oT 20 1. Ne

3aB. kadenpoit A.b. Momnep




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

HenssMu OCBOCHMS AUCIUIUIMHBI SBISIOTCS MPUOOPETEHUE KOMILIEKCA TEOPETUUYECKUX
3HAHWM, YMEHUN M TPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX JUIS PEIICHUS OCHOBHBIX 3aj1ad,
BO3HUKAWOIIMX TMpH  peaiu3alldd WHHOBALIMOHHBIX TIPOEKTOB, B TOM 4HCIE, B
BBICOKOTEXHOJIOTUYHBIX 00JIACTSIX, @ TAKXKE HAYYUTHCS MPUBIEKATH JJIs1 PEIICHUS KOHKPETHBIX
3a/1a4 COOTBETCTBYIOIIUX CIIEIIMAIIMUCTOB U3 IPYrux chep NeaTeTbHOCTH

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucnunnuua IIpoexkTupoBaHME M TEXHOJIOTMYECKas IOAJAEPKKA WHHOBAIIMOHHOU
JESITEIbHOCTH HAayKOEMKHX IPOU3BOJCTB BXOJAUT B 00S3aTENbHYIO 4YacTh ydyeOHOro IjIaHa
00pa3oBaTebHON IPOTPAMMBI.

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

MHHOBaIMOHHOE NPEAIPUHUMATEIBCTBO

Merto1bl onMcaHus ¥ aHaIn3a GOPMOU3MEHEHUS METAIJIOB U CILJIABOB

3HaHus (YMEHMs, BJIaJICHUs ), OJyYeHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXO0IUMBI JJ1s1 U3YyUEHUS] AUCIUILIINH/TIPAKTHK:

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

[ToaroroBka k ciaue U caada rocy1apCTBEHHOTO SK3aMEHa

[Ipon3BoACTBEHHAS - MPEAIUINIOMHAS IPAKTUKA

3 Kommnerenuun odyuaruierocsi, opMupyemMbie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHs

B pesynbraTte ocBoeHMs qUCHUIUIMHBL (MOAyis) «IIpoekTUpoBaHUE U TEXHOJIOTHYecKas
NOJIep>KKa MHHOBAIL[MOHHOM JESATEIbHOCTH HAYKOEMKHUX IPOU3BOJACTBY 00YYaOLINICs T0JKEH
001aaTh cae yroIUMI KOMIETEHIMSIMHU:

Kon nanukaTtopa NHaukatop 10CTHKEHUS KOMIICTCHITUN

VYK-2 CnocoGeH ynpaBiisaTh IPOSKTOM Ha BCEX dTamaX €ro XKW3HCHHOTO IHKJIa

YK-2.1 dopMymupyeT Ha OCHOBE MOCTABJICHHOW MPOOJIEMBbl MPOSKTHYIO 3a7a4y U
crnoco0 ee pelIeHHs Yepe3 pealn3alliio MPOSKTHOTO YIPABJICHHUS
YK-2.2 Pa3pabarpiBaeT KOHIIENIMIO MPOEKTa B paMKaX 0003HAUYEHHOW MPOOJIEMBI:

(bOpMy.]'II/IpyeT oeiib, 3aJa4i, 00OCHOBEIBAET AKTyaJIbHOCTb, 3HAYMMOCTb,
O0XKHNJACMBbIC PE3YIIbTAThl U BO3MOXKHBIC C(i)epbl X IPUMEHECHUSA

YK-2.3 Pa3pabarbiBaeT miuaH peanu3aluy MPOEKTa ¢ YYETOM BO3MOKHBIX PHUCKOB
peanu3alud U BO3MOXXHOCTEH UX YCTpaHEHHWs, IUIAHUPYET HEOOXOAUMBbIE
pecypcehbl

YK-2.4 Ocy1iecTBisieT MOHUTOPUHI XOJla peaju3aluu MpPOEKTa, KOPPEKTUPYET

OTKJIOHCHHA, BHOCHUT JOIIOJIHUTCIBbHBIC HM3MCHCHHA B ILIAH pPCaiU3allun
IIPOCKTA, YTOUHIACT 30HbI OTBCTCTBCHHOCTH YHACTHHUKOB IIPOCKTA

YK-2.5 [Ipennaraer mnpoueaypbl M MEXaHU3Mbl OILIGHKM KauyecTBa IPOEKTa,
WHOPACTPYKTYPHBIC YCIOBHS JUIsI BHEIPEHUS PE3YJIbTATOB IIPOSKTA

OIIK-2 CnocolGeH pa3pabaTeiBaTh HAy4YHO-TEXHHYECKYIO, MPOEKTHYIO M CIY)XeOHYIO
JOKYMEHTAINI0, 0POPMIISITh HAYYHO-TEXHUUYECKHUE OTUEThI, 0030pbl, MyOIMKAIUU, PELIeH3UU

OIlK-2.1 PazpabGaTbiBaeT Bce BHUABI HAYyYHO-TEXHUYECKOHW, KOHCTPYKTOPCKOH,
INPOEKTHOM UM TEXHOJIOTUYECKOM JOKyMEHTalluH, HeoOXOAUMOM s
(YHKUMOHMPOBAHUS ~ NPOU3BOJACTBEHHBIX  MPOLECCOB B OOJACTH
METAJTYPIUU U METATIO00Pa00TKHU

OIIK-2.2 CocraBnser W OQOPMISET HAYYHO-TEXHHUUYECKHUE OTYETHI, BBIMOJIHSACT
TpeOOBaHUS HOPMOKOHTPOJSL MO pe3yiabTaTaM IPOU3BOJACTBEHHOM U
HCCIIEIOBATENIbCKON IEATENBHOCTH

OIIK-2.3 BrinosHser 0630pbl HAYyYHO-TEXHUYECKOW HH(OPMAIINK Pa3ITUYHBIX




KaTeI‘OpI/If/’I, noAroTaBJINBACT HY6JII/IK8,LII/II/I U PCLCH3MHU 110 TCEMATUKC
npodecCHOHAILHON  JEATENIbHOCTH B O0JIACTH  METaUIypruvl U
METAIIIO00PA0OTKHI

OIIK-5 CnocobeH oneHHMBaTh pe3yidbTaThl HAYYHO-TEXHUYECKUX pPa3pabOTOK, HayYHBIX
UCCIIEI0OBAaHUI 1 000CHOBBIBATH COOCTBEHHBIN BBIOOD, CUCTEMATU3UPYSI U 0000111ast JOCTUKEHUS
B OTPacJid METAJUIYPIUH U CMEXKHBIX 00J1aCTsIX

OIIK-5.1

HpOBOILI/IT HayLIHI)IC UcciacaoBaHusa st HOJ'Iy‘-ICHI/ISI 68.31)1 JAaHHBIX O
CBOMCTBaX METAJUIOM3/CINI IIHPOKOTO HA3HAYCHUS C TOCICAYIONICH
00pabOTKOM, aHAIIM30M U MHTEpHPETALIMEN TOTYUYESHHBIX PE3YILTATOB

OIIK-5.2

OueHuBaer  pe3ysbTaThl HAyYHO-TEXHUYECKUX  pa3paboTok 1o
COBOKYITHOCTH MECTOHOJOTHUYCCKUX IMPU3HAKOB IJIA BI)I60pa OIITUMAJIbHBIX
peHIeHI/Iﬁ 0 COBCPHICHCTBOBAHUIO CYHICCTBYIOINIUX TEXHOJOTUUYCCKUX
MPOIIECCOB B METAJUTYPTrUYECKON OTPACITH U CMEKHBIX 00JIaCTAX

OIIK-5.3

Cucrematusupyer u 0000m@aer omnbIT isi 00OOCHOBaHUS BBIOOpPA
OIITUMAJIBHOT'O peIcHuA npu paspa60TKe MHHOBAIIUOHHBIX
TEXHOJIOTUYECKHX  TPOIIECCOB B obnactn METaJLTypTHH "
METAJLII000pa0OTKH




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIJIMHBI (MOAYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIseT 8 3a4eTHhIX eauHull 288 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTakTHas pabora — 94,1 akaj. 4acos:
— aynutopHas — 88 akaj. 4acos;

— BHeayuTopHas — 6,1 akaj. 9acos;

— camocTosTenbHas padbota — 158,2 akaz. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - 3K3aMEH, KypCOBOM MPOEKT, 3a4€T

AynuropHast 3w
o KOHTaKTHasd pa60Ta E E ®Dopma TeKyLero
S B
5 B aKaJ. yacax o it KOHTPOJIsI
Paznen/ Tema 3 ( A ) £ . e Kon
g 3 © | camocTosiTensHO# | ycrieBaeMoCTH U
JACLIMITIIMHEI S 2 = . | xoMmereHuUu
O 2 &5 paboThI MPOMEKYTOTHON
nmab. | mpakt. | = Q&
Jlek. = aTTecTaluu
3aH. 3aH. | O &
1. 3amaum (3TambBl M CTAIMH)
WHHOBAIIMOHHOT'O ITPoIiecca
AHanu3 HayqHOU
JIUTEPATYPHI,
MMOATOTOBKA K Mposepka
1.1 OcHOBBI MPAaKTUYECKOMY POBCP VK-2.1,
BBITTOJTHEHHBIX
MHHOBAILIMOHHOT' O 6 6 16 3aHATHIO, N N VK-2.2,
3a/IaHU, YCTHBIH
MEHEIKMEHTAa BBITTOJIHEHHE VK-2.3
M OIPOC Ha 3aHATHH.
3aJJaHui Ha
00pa3oBaTebHOM
noprase.
AHanu3 HayIHOU
JIUTEPATYPHI,
MMOATOTOBKA K
MPAKTHYECKOM Hposepxa
1.2 TexHonornueckoe p y BBINIOJIHEHHBIX VK-2.4,
6 6 14 3aHATHIO, . .
IIPOTHO3UPOBAHHE 3aJlaHUM, YCTHBIN YK-2.5
BBITIOJTHEHHE
M OIPOC HAa 3aHATHH.
3a7aHuil Ha
00pa3oBaTebHOM
3 noprase.
AHanu3 HayIHOU
JIUTEPATYPHI,
IMOATOTOBKA K
A [IpoBepka YK-2.4,
1.3 VYnpasieHnue MPAKTUIECKOMY
BBIIIOJIHEHHBIX VK-2.5,
WHHOBAaIlMAMU B  cdepe 6 6 16 3aHATHIO, . N
% 3a/IaHuH, YCTHBIN VK-2.1,
HAYKOEMKHX TEXHOJIOTHI BBITIOJTHEHHE
M OIPOC Ha 3aHATHH. YK-2.2
3a7aHuil Ha
00pa3oBaTeIbHOM
noprase.
AHanu3 HayIHOU
JIUTEPATYPHI,
IMOATOTOBKA K VK-2.1,
[IpoBepxka
1.4 Perynuposanue PaKTHIECKOMY VK-2.2,
" BBIIIOJTHEHHBIX
MHHOBALIMOHHOM 6 6 10,8 3aHATUIO, N . VK-2.3,
3aJlaHuH, YCTHBIH
JIeITENbHOCTH BBITIOJIHEHHE VK-2.4,
M OIPOC Ha 3aHSITHH.
3alaHui Ha VK-2.5
00pa3oBaTebHOM
noprare.
HUroro no pazueny 24 24 56,8




Uroro 3a cemectp 24 | 24 | 56,8 | 9K3aMeH
2. Otarmsl MIPOEKTHOM
JeATEITbHOCTH
AHanu3 Hay4yHOH
JIUTEPATYPHI .
PaTyPbI, IMposepka 3amanuit
MO/ITOTOBKA K Ha
MPAKTHIECKOM
2.1 OCHOBBI P y 00pa3oBaTeIbHOM OIIK-2.1,
3aHATHIO,
MPOCKTUPOBAHUS CHCTEMBI noprare, OIIK-2.2,
.. 5 6 35 BBITIOJTHEHUE
YIpaBiICHUsS HAYKOEMKHM N JIEMOHCTPAILTHS YK-2.1,
3a/laHuil Ha
IIPOU3BOJICTBOM 9TaroB YK-2.2
00pa3oBaTeIbHOM
BBIMOJTHSAEMOT0
noprare,
MPOEKTA.
TO/ITOTOBKA
MPOEKTA.
[IpoBepka
2.2 Pa3paboTka TIpocKTa POBCP
IMoaroToBka k BBITIOJTHCHHOT'O
(GOpPMHUpPOBaHUS  CHCTEMBI
ABMCHES  TpOLECCaMt MPAKTHICCKOMY MPAKTHIECKOTO
yip P 7 2 25 3aHATHIO, 3aaHAS, OI1K-2.3
JIOTUCTUKH € Y4ETOM
BBITIOJTHEHUE JIEMOHCTPAITHS
JTaroB MIPOU3BOJICTBA
HAYKOBMKOH TIPOYKLHH MPOEKTA. 9TAmNoB MPOCKTa Ha
YK POLYK 3aHATHU
2.3 IIpaBoBoe [Tposepka
P IToaroroska k poBep
obecrieuenre IDAKTHYCCKOM BBITIOJITHEHHBIX OIIK-5.1,
YIIpaBJICHYECKON 8 12 41,4 P y 3aJJaHUM, 3alHUTa OIIK-5.2,
3aHATHIO, paboTa
JeATENBLHOCTH B MPOEKTa Ha OIIK-5.3
. HAaJl MPOSKTOM.
JIOTUCTUYECKON  CHCTEeMe 3aHATHH.
Wroro no pazaeny 20 20 1014
Hroro 3a cemecTp 20 20 1014 3a4éT,KII
9K3aMeH, KypcOBOU
Hroro o aucuuiuinye 44 44 158,2 » KYp
MPOEKT, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

HpI/I MOpOBCACHUN JICKHMOHHBIX W HNPAKTHYCCKUX 3aHATUN HCIIOJIB3YIOTCA  KaK
Tpaaul-OHHBIC, TAK U MOAYJIbHO-KOMIICTCHTHOCTHBIC 06p8,30BaT€IIBHBI€ TCXHOJIOI'MHU, aKTUBHBIC
1 UH-TCPAKTHUBHBIC MCTOAbI O6y‘-IeHI/I$I.

Ha  3ansATusix  menecooOpa3HO  UCHOJB30BaTh  TEXHOJIOTUIO  KOJUIEKTMBHOTO
B3aHMOO6yqe-HH$I. HpI/I 3TOM H€O6XOI[I/IMO IMMOBBIIIATH NO3HABATCIIbHYIO AKTUBHOCTH CTYACHTOB,
OpraHu3ys CaMOCTOSITENIbHYIO pa0OTy KaK MCCIIEI0BATENbCKYIO TBOPUECKYIO JESITEIbHOCTD.

CJIGI[yeT HCIIOJB30BaATh KOMIIJIICKC HWHHOBAIIMOHHBIX MCTOAOB AaKTHBHOI'O 06y‘IeHI/I$I,
BKJTFOYAIOITUH B ce0sl:

- co3JaHue NpoOJIEMHBIX CHUTyalluld C TOKa3aTeJbHbIM pELICHUEM MpOoOIeMbl
IpernojaBa-TeyieM u 0e3 Hero;

- CaMOCTOSITENIbHYIO IOMCKOBYIO JESTEIBbHOCTh B PEUICHUHM MpPOoO0JieM, HaIpaBiIsSIEMYIO
MIpe-1o1aBaTeseM;

- CAaMOCTOSITENILHOE pellieHne MPOOJIeM CTYAEHTaMU 1101 KOHTPOJIEM IPEIo1aBaTesl.

Peanmaunﬂ HWHHOBAIITMOHHBIX METOI0B 06y‘I€HI/I$I BO3MOXHa C HCIIOJIb30BAaHUEM
ClIeTy-IOLUX IPUEMOB:

PACKPBITHE IPEIoAaBaTCJIEM IPHUYMH W XapaKTEpa HEyaa4d, BCTPCUHAIOMIHUXCA IIpU
pele-Huu npooieM;

- IEMOHCTpALMS Pa3HbIX MOJIX00B K PEIICHUIO KOHKPETHOU MPOOIEMBIL;

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

HpI/I MOPOBCACHUN 3aKIOUYUTCIIBHOTO KOHTPOJIA HCO6XOI[I/IMO BbISIBUTH CTCIICHDB
MIPaBUJIb-HOCTH, 00beMa, IITyOHHBI 3HAHUH, YMEHU N, HABBIKOB, ITOJTYYE€HHBIX IIPU U3yYEHUH Kypca
Hapsi-11y C BBISIBJICHHUEM CTEIIEHH CaMOCTOSITEIbHOCTU B TPUMEHEHUH MOJTYYSHHbIX 3HAaHUI.

K  uHTepakTHUBHBIM  METOJaM, WCIOJb3YEeMbIM TMpPU HU3YYEHHUU JUCHMILTUHBI
«O6opynoBa-aue 11exoB OM/I», OTHOCATCS: UCIIOJIb30BAHNE KOMIBIOTEPHBIX CUMYJISALIHMA, pa3oop
KOHKPET-HBIX CHTYalluid B COYETAHHHM C BHEAYAHUTOPHON paboTO¥ C 1eiabio (popMHUpOBAHUS U
pa3BuTHA  NPOPECCHOHAIBHBIX  HABBIKOB  oOydvaromuxcs.  [lepemaya  HEoOXOIUMBIX
TEOPETUYECKUX 3HAHUI TPOUCXOTUT C UCII0JIb30BAHUEM MYJIbTUMEIUITHOTO 000pyI0BaHUS.

6 YueOHO-MeTOIMYeCKOe 00ecTiedeHre CAaMOCTOSITeIbHOI padoThl 00y4aloIuXCs
[IpencrarneHo B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA 1/l MPOBEAeHU POMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe U HHPOPMALIMOHHOE 0O0ecTiedeHHe TUCIUITUHBI (MOTYJIs1)

a) OcHOBHas JIMTepaTypa:

1. HapkeBuu, M. 0. IHHOBaTHKa ¥ MHHOBALMOHHBIC TEXHOJIOTHH : yuyeOHOE mocooue /
M. 1O. Hapkesnu, /I. 1. Hazapenko ; MI'TY. - Marauroropcx : MFTY, 2016. - 1 a1eKTpOH. OIT.
JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=40. pdf&show-dcatalogues/1/113033
5/40.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : AMEKTPOHHBIN. -
Nmeercsa neyaTHbIN aHAJIOT.

2. [Tanumes, H. B. Ynpasnenune naHoBaumsmu : yueOHoe nocooue / H. B. [Tanumes, B.
A. burees, M. B. Hemkun. - Marautoropck : MI'TY, 2015. - 107 c. : wr, Tabn. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=870.pdf&show=dcatalogues/1/11183
AN/R7N nAfLsieni=triie



(mata oopamienus: 04.10.2019). - MakpooObeKT. - TeKCT : 3eKTpOHHBIH. - ViMeeTcs meyaTHbIi
aHaJIOoT.

3. CupupoBa, I'. C. lHHOBanoHHbI MeHeMKMEHT : npaktukyMm / I'. C. CBupuosa ;
MITY. - Marauroropck : MITY, 2016. - 123 ¢ : wn, Tadbm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2900.pdf&show=dcatalogues/1/1134
325/2900.pdf&view=true (mata ooOpamenus: 04.10.2019). - Makpooobekr. - TekcT
3JIEKTPOHHEBIN. - IMeeTcs nmeuaTHbIN aHaJIoT .

0) JlonoiHUTeIbHAS JIUTEPATYpa:

1. Cucrema opraHu3anuyd MPOCKTUPOBAHUS TEXHOJOTUYECKUX KOMILIEKCOB [Tekcr] :
yuebHoe nmocooue / A. A. Crapyuiko, B. U. Kagomuukos, M. B. Axcenosa, A. K. benan ; MI'TV.
- Marunuroropck, 2012. - 142  c. X WI., CXEeMBI,  TaOJ. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/10984
28/551.pdf&view=true (nara oopamenwus: 04.10.2019). - MakpooOBEKT. - TEKCT : AIEKTPOHHBIH. -
ISBN 978-5-9967-0274-9. - ImeeTcst Ie4aTHBIN aHAJIOT.

2. UycasutuHa, I'. H. Metoas! onierku a3pdexruBHocTH UT-11poexToB. MHBECTUIIMOHHBIE
MeTo 16! : yaeoHoe nocodue. U. 1/T. H. UycaButuna, B. H. Makamiosa ; MI'TVY. - Marauroropck
. MI'TY, 2016. - 1 saekrpon. ont. muck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2692.pdf&show=dcatalogues/1/1131
659/2692.pdf&view=true (mata ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeIeHns ToCcTymHBI Takke Ha CD-ROM.

3. TaBpunosa, U. B. OcuHoBel oneHkn 3¢ dextuBHOCTH U T-poekToB : 1abopaTopHBIi
npaktukym / W. B. I'aBpuiosa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 351eKTpOH. ONT. AUCK
(CD-ROM). - 3aru. c TUTYIL. 9KpaHa. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3292.pdf&show=dcatalogues/1/1137
662/3292.pdf&view=true (mata ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
ANEKTPOHHBIN. - CBeneHus qoctynHbl Takke Ha CD-ROM.

B) MeToauyecKkue yKazaHus:
[Ipunoxenne 1.

r) [Iporpammuoe obecnieuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanwue [10 Ne norosopa CpOK JIeHCTBYSI JINLICH3UU
MS Office 2007 |y, 135 o1 17.09.2007 Seccpouno
Professional

7Zip CBOOOJIHO  PacIpOCTpaHsIeMOe 0ecCpovHO

IIpodeccuonanbublie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

DOnexTpoHHas 0aza mepuoaMuyecKkux usnaHuii East
View Information Services, OO0 «MIBUC»
Haunonanehas UH(GOPMAIMOHHO-aHAIUTHYECKasT URL:
cucreMa — Pocculickuii  MHAEKC ~ HAY4YHOTO '
uutupoBanus (PUHIL)
ITouckoBass cucrema Axanmemus Google (Google
Scholar)
Nudopmanronnas cucrema - EnnHoe OKHO TOCTYyTa K
MH(OPMAIIMOHHBIM pecypcam

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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

URL.: http://window.edu.ru/




denepaibHOE TOCYIAPCTBEHHOE OFOHKETHOE YUPEKICHUC
«DenepanbHbIit UHCTUTYT npomsiiennoi| URL: http://iwww1.fips.ru/
COOCTBEHHOCTH

9 Marepua/ibHO-TeXHUYECKOe 00ecrieyeHne TUCIUILINHbI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUALT:

1. YuebHas aynuTopus 15l IPOBEACHUS 3aHITHH JIEKIIMOHHOTO THUTIA OCHAIIICHA!

- TEXHWYECKHMHU CPEICTBAMU OOYUYCHHS, CIY)KAUIUMH JUIS TPEICTAaBICHUS YyueOHOMH
nHpopManuy OOJNBINONH ayTUTOPUU: MYITBTHMEIUWHBIMH CpPEACTBA XPAaHCHUsS, TEpeIavyd U
npeacTaBIeHus yaeOHOU HH(OPMAITHH;

- CHeMaIM3UPOBAHHON MEOEIbIO.

2. YueOHas ayTuTOpHs TSl IPOBEICHUS MTPAKTUICCKUX 3aHITHI OCHAIICHA!

- TEXHWYECKHMHU CPEJCTBaMU OOYUYECHHS, CIYKAIIUMH JUIS TPEICTAaBICHUS YydeOHOMH
nHpopManuK OOJBINON AyTUTOPUHU: MYIBTHMEIUWHBIMU CpPEJCTBA XPAHCHUS, MEpelavyd H
Ipe/icTaBIeHNs yueOHOU HHpOpMAIIY;

- CHeMaIM3UPOBAHHON MeOEbIO.

3. YueOHast ayquTOpHs IS TPYIIOBBIX U WHANBUAYATBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

- KOMITBIOTEPHO# TexHHUKOH ¢ maketoM MS Office, ¢ moakmodeHuem k cetu «HTEpHET»
Y C IOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CHeMaIM3UPOBAHHON MeOebIO.

4. TTomerieHue yIs1 CAaMOCTOSITEILHOM PaOOTHI OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKOH ¢ maketoM MS Office, ¢ moakmoueHuem k cetu «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA;

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

5. Ilomemenne mmsg XpaHeHHsT W TPOPUIAKTHYECKOTO OOCITYy)KHBaHUS Y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICIIUATTU3UPOBAHHON MEOEIBIO: CTEUTaKaMH I XpaHEeHUs yaeOHOTO 000pyA0BaHUS;

-MHCTPYMEHTaMH JJIsI pEMOHTA y4eOHOTO 000py/I0BaHHS;

- mkadamu Ui XpaHeHHs y4eOHO-MeTOINYECKOM TOKYMEHTAllUU U MaTepraoB.

6. YueOHast aytuTOpHs JIJIs BHITOJTHEHUS KyPCOBBIX MPOEKTOB (paboT) ocHaIleHa:

- KOMITBIOTEpHO# TexHHuKO# ¢ makeroM MS Office, ¢ moakmoueHuem k cetu «MHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO CPely YHUBEPCUTETA;

- CHeIHAIM3UPOBAHHON MeOebIO.



Ipunoxenue 1

Y4eOHO-MeTOANYECKOE o0ecneYeHue CaMOCTOATEIbHOM PadoThI
o0y4yarommxcst

Pa3nen 1. YnpaBieHne npoeKToM Ha BCeX ITANAX ero KU3HEHHOT0 UK

Tema 1.1 IlocTtaHoBKa NPOEKTHO# 3a1a4u W 0OOCHOBAHHWE CNOCO0a ee pelleHHs] 4epe3
peann3anmio NPoeKTHOT0 yNPaBJIeHHsI

TeopeTnueckue BONPOCHI:

©ooNoOARr~WDNE

NookrwbdE

Moo

ITouemy naneko He KaXxkaast ujesl, OTIIMYAIOIIAasiCsl HOBU3HOM, CTAHOBUTCS YCIICIIHON MHHOBAIIUEH.
Kakue Buibl MHHOBAIUI BBIJICISAIOTCS B IPAKTHKE OW3HECA W JUISA KaKUX LEIeH MTPOU3BOIUTCS UX
KJIacCU(pUKAIHSL.

KakoBbr kitoueBble Qakrtopel ycnexa wuHHoBanui? Ilokaxkute Ha TpuMepe Kakoi-Tuoo
WHHOBAIUH.

Tema 1.2 Pa3zpaforka mnuaHa peanu3alMy TPOEKTa € Y4YE€TOM BO3MOKHBIX PHCKOB
peanuM3anuyu U BO3MOKHOCTeH UX ycTrpaHeHusi. [l1anHupoBanue HeoGX0IHMBIX pecypcoB

Kakue ocHOBHBIE 3Tarbl BKItouaeT PopcalT-ucciaeqoBaHue.

Kakwue cyiiecTBytoT cl10)KHOCTU B peann3auuu DopcaliT-uccienoBaHnui.
Hackonbko onu 3 (heKTHBHEIL.

Ha3zosute tumossie starsl HUOKP.

Uro takoe ObICTpOE TPOTOTUITPOBAHHE.

HazoBuTe ocHOBHBIE ATambl PaOOTHI I OBICTPOTO MPOTOTUTTHPOBAHUS.

Yto Takoe LEHTP NPOTOTUIIUPOBAHUS.

Yro Takoe KoajanTauus.

[TomymaiiTe 00 OCHOBHBIX TEHIEHIUSIX PA3BUTHS HHHOBAIIMOHHBIX MIPEAIPUITHI

Tema 1.3 Pa3paGorka Hay4YHO-TeXHMYECKOH, KOHCTPYKTOPCKOW, TPOEKTHOH U
TeXHOJIOTHYeCKOi AOKyMEHTalluH, He00X0TUMOIi ISt GyHkumoHupoBaHus
NMPOU3BOJACTBEHHBIX MPOLECCOB B 00J1aCTH METAJIYPIrUM H METALI000pabOTKH.

HazoBuTe OCHOBHBIE HCTOYHNKH MHHOBAIUIA.

Uro takoe (pyHKIMOHAIBHBIE HICTOYHUKY MHHOBALIUH.

Jaiite orpenenenne Tpancdepa TEXHOIOTHH.

1 9ero ncnonb3yroT TpaHC(ep TEXHOIOTHA.

HazoBute popmbr mpsimoro Tpanchepa TEXHOIOTHH.

Pacckakute 0 BOSMOXXHOCTSIX TpaHC(epa TEXHOIOTUH MEXIy NPEANPHATUIMU.

Pacckaxute mpo Henpsimor TpaHCchep TexHomoruii? YeM OH OTIMYAeTcsl OT mpsSMoro TpaHcdepa
TEXHOJIOTUH.

Tema 1.4 MoHuMTOPUHI XoAa peanu3anuu npoekrta. Ilpouenypbl 1 MexaHM3Mbl OLEHKU
KayecTBa NMPoeKTa.

CyuHoCTb yIpaBlieHHs HAYKOEMKUM IPOU3BOJICTBOM.

@OyHKIMH, METOIBI ¥ TIPOLIECCHI YIPABIICHHUSI.

Juddepentmanus QyHKIUH ypaBieHHs.

[Tpunuune! GopMHUPOBAHUS OPraHU3aLUOHHBIX CTPYKTYP YIPAaBJICHHUS IPOLECCAMU B HAYKOEMKOM
IIPOU3BOJICTBE.



Pa3nen 2. Onenka pe3yJIbTaTOB HAYYHO-TEXHHYECKMX Pa3padoToOK, HAYYHBIX HCCIe0BAHMT.
Tema 2.1 CocraBjenue u oopmiieHHe HAYYHO-TEXHHUYECKHUX OTYETOB MO pe3yabTaram
NPOU3BOACTBEHHOH U HCCJIEA0BATEIbCKOI 1esiTeIbHOCTH.

Teopernueckue BOIPOCHI:

(AN

1. Ha3zoBWTe OTIIMYUTENHHBIC TPU3HAKU KHOY-XAY».
2. Bo3MmoxHO 11 ucnons3oBaTh PUJI 6e3 pa3peliieHust aBTopa U BHIIUIATH €My BO3HATPAXKICHUS.
3. Bo3moxHo 11 ucronb3oBaTh PU /I 0e3 TUIIeH3HOHHOrO COTIaIIeHHs?

Tema 2.2 QOuenka pe3yJbTaTOB HAYYHO-TEXHHMYECKMX pa3padoTOK MO COBOKYMHOCTH
METOJ0JIOTHYECKHX  MPHU3HAKOB s BbIOOpPa  ONTUMAJIBHBIX  PpelleHHid 1o
COBEPIIEHCTBOBAHMIO CYIIECTBYIOIINX TEXHOJOTMYECKHX MPOIECCOB B METAILIYPru4ieckoi
OTPACJIN U CMEKHBIX 00J1aCTHX.
TeopeTnueckue BONPOCHI:
Meropl IPOEKTUPOBaHMS HAYKOEMKOW POYKIINH, IPOIIECCOB U MPOU3BOACTBA. [locTpoeHre cXeMbl
MPOLIECCOB MPOU3BOICTBA.
[lnaHupoBanne mpoOeKTa MOJACIMPOBAHUS CHCTEMBI YIpaBICHHs TPOlecCAaMH HAayKOEMKOTo
IIPOU3BOJICTBA.
OCHOBBI MIPOEKTHPOBAHMS OPraHOB VYIPAaBJICHWs: ONpeAeIeHue 3ajad, (QYHKIUH, MPaBOBBIX
00sI13aHHOCTEH, CTPYKTYPBI MHPOPMAITHOHHON CHCTEMBI.
KomruiekcHoe  mpaBoBoe — oOecrieueHHME BCeH  CHCTEMBl  YIpaBJIGHHS M TIpolecca  ee
(YHKIIMOHUPOBAHUS, a TaKKe IPAaBOBOrO pETYJIMPOBaHUS OCHOBHBIX cdep YIpaBIeHYECKOH
JeSTEILHOCTH.

Tema 2.3 CucremMaTu3anusi 1 00001IeHHE ONBITA 1JI51 000CHOBAHUA BHIOOPA ONTHMAJIBLHOIO
peuieHuss mpu pa3padoTKe HWHHOBAIMOHHBIX TEXHOJOTHYECKHUX TPOIECCOB B 00JaCTH
METAJJITYPrud U MeTAJI000PadoTKH.
XapaKTepucTHKa HOPMATHBHBIX M IPABOBBIX JOKYMEHTOB, PETIaMEHTHPYIONINX OCYIIECTBICHHUE
VIIPaBJICHYECKON AeITEILHOCTH.
Hcnonp3oBanue mpaBoMepHbIX (HOPM U METOI0B YIIPABJICHHS B HECTAHIAPTHBIX CUTYaI[HsIX.
OCHOBBI MPUMEHEHUS TTAPCUTUITATUBHBIX METOIOB YIIPABJICHHS M HAICICHUS ITOTHOMOYHSIMH.
XapaKTepucThKa U pa3paboTka OCHOBHBIX OPTaHU3AI[MOHHO-TIPABOBBIX M HOPMATUBHEIX IOKYMEHTOB,
periiaMeHTHPYIOIMNX YIIPABICHYCCKYIO NEATEILHOCTh Ha TIPEATIPHSITHH.
PazpaboTka wmatpumbl WIASHTH(UKANWA OTBETCTBEHHOCTH 32 WCHOJIB30BAHME JIOKYMEHTOB B
TIPAKTHYECKON EATEITHHOCTH.



Ipunoxenue 2

a) Ilnmanupyemble pe3yJbTaTbl O0y4YeHHS] M OLICHOYHBIC CpeIcTBAa JJs NPOBeleHHSA
NPOMEKYTOYHOH ATTeCTALMM:

CrpyKTypHBII
JJIEMEHT
KOMITIETEHIIUU

[Tnanaupyembie pe3ynbTaThl
00y4eHus

OneHouHbIE CpeICTBA

YK-2 CriocoOeH ympaBisTh MPOSKTOM Ha BCEX dTalaxX ero XKU3HEHHOTO ITUKIIa

YK-2.1

dopmynupyer OCHOBE
ITOCTaBIIEHHOMN poOIeMbl
MIPOEKTHYIO 3aJlauy U croco0l ee
pelIeHusT 4epe3  peaau3aluio
IIPOEKTHOT'O YIIPaBICHUS

Ha

TeopeaneCKne BOIIPOCHI K 3K3aMCHY

1.

2.

7.

Merononorust ynpaBJeHHsT TPOEKTOM HA
BCEX JTarax ero >KU3HEHHOTO IUKJIA.

Kakue Bujbl HWHHOBAIMI BBIJCTSIOTCS B
npakTHKe Ou3Heca M JUIsl Kakux Iielel]|
MIPOU3BOTUTCS ux KJaccuukanus.
Hazosute OCHOBHBIE HUCTOYHUKH
MHHOBAIIUN.

Kax OIIEHUBACTCS WHHOBAIIMOHHBIH]
noTeHuan mnpeanpustusa. Kakue 3amauny
YIOPaBJICHUS HWHHOBAIMOHHBIM ITPOIIECCOM
peanu3yrorcss Ha npeanpustuu?  Kaxue
TpeOOBaHUSI TPEIBSABIAIOTCS K IEPCOHATY
WHHOBALIMOHHOTO MPEANPUATHSL.

Kakme  moaxoapl K = HCCIEIOBAHMIO
WHHOBAIIMOHHOM NEeSATENbHOCTH
c(hOpMHUPOBAIUCH K HACTOSIIEMY BPEMEHU?
JlaliTe UX KpaTKyl0 XapakTEepUCTUKY. B uem
COCTOMT  creuudruka  WHHOBAIIMOHHOTO
MIpEeANPUHUMATENbCTBA.

Kax dbopmupyercs TEXHOJIOTMYECKas]
cTparerust pa3BuTus OusHeca. KaxoBbl
HMCTOYHUKHU (buHAHCOBBIX pecypcoB
HpEANPUATHS, OCYUIIECTBJISIOLLETO
WHHOBALIMOHHYIO J1€SITEIBHOCTb.

[IpuBenuTe npumepsl MPOEKTHBIX 33434 U
CIIOCOOOB MX pEUICHHsS Yepe3 peau3alluio
MIPOEKTHOT'O YIIPaBJICHUSI.

Meronomnorus IIPOEKTUPOBAHUS v
ITHUMEHEHUEM KOMOERIOTENHEIX TEXHO TOTUN

YK-2.2

KOHLICTILIUIO
paMKax
poOIeMbl:
Henb, 3ajayd,
aKTyaJIbHOCTb,

Pa3zpabareiBaer
POEKTa B
0003HaueHHOH
¢bopmynupyer
000CHOBBIBAET
3HAYUMOCTb, OKHJaeMbIe
pe3ynpTaThl M BO3MOXHBIE
cdepbl UX TPUMEHEHUS

Teopernyeckue BOMPOCHI K 3a4€Ty

1.

3.

Metonoiorus
MIPOEKTa B
POOIIEMBI.

MeTto bl MPOEKTUPOBAHMS CHCTEMB]
YIPABJIECHUS HAYKOEMKUM MPOU3BOJICTBOM.
CxeMma OpraHuzanuu HayKOEMKOT'O
MPOU3BOJCTBA IO  NPHUHIMUIY  «TOYHO
BOBpEMSD.

ConepxaHue ¥ B3aUMOCBSI3b  CHUCTEMB]
YIOPABJIEHUS U TPOU3BOICTBEHHOU CHUCTEMBI.
DOJIEMEHTBl  OpPraHU3alUOHHBIX  CTPYKTYP
YIPaBJICHUS] TPOU3BOJICTBOM.

pa3paboTKu
paMKax

KOHIIEIIMHU
0003Ha4YeHHO]




YK-2.3

Pa3pabartrsiBaer TUTaH

TeopeTn'{eCKne BOIIPOCHI K 3K3aMCHY

peanuzauuu npoekra ¢ yderoMm(l. Llenmu, 3amaum u OPUHIUIOBL  YIpaBICHUS

BO3MOJKHBIX PUCKOB peajiu3aliii|  HAayKOEMKHM IIPOU3BOJICTBOM.

u BO3MOXHOCTEN ux[2. Meronel u  (QyHKIMH ~ YHIpaBJICHUS

yCTpaHEHUs, IJIAaHUPYET|  mpoleccaMu B HAYKOEMKOM IPOU3BOJICTBE.

HE00X0JMMBbIE PECYPChI 3. Metoas IIPOEKTUPOBAHUS CUCTEMB]]
YIPABJICHUS HAYKOEMKUM IPOU3BOJICTBOM.

4. Crparernyeckoe MpOEKTUPOBAHUE CUCTEMBbI
YIPABJICHUS HAYKOEMKUM IPOU3BOJICTBOM.

5. ABTOMaTHU3MPOBAHHOE MPOEKTUPOBAHUE
CHCTEMBI YIIPaBJIEHUS MPOU3BOJICTBOM.

6. Meromomnorus pa3zpaboTku TTaHA
peanu3anuy MpoeKTa ¢ y4eTOM BO3MOKHBIX]
PHUCKOB peaM3allii M BO3MOXHOCTEU HX|
yctpanenus. [lmanupoBanne HEOOXOIUMBIX
pecypcos.

7. Tlpomemypsl 1 MEXaHU3MBI OIICHKH Ka4eCTBA]
npoekTta. MHppacTpyKTypHBIE YCIOBHUS MJIs
BHEJIPEHUS PE3YJIbTATOB MPOEKTA.

YK-2.4 Ocymectsisier MOHHUTOPUHT (IIpakTHYeCKHEe BONPOCHI K IK3aMEHY
X0/la  peanu3anuu  TpoekTa,|l. Pazpaboraiite ¢ mpumenennem QForm
KOPPEKTUPYET orkimonenus,| 2D/3D mporiecc aCMMMETPUYHON MPOKATKH|
BHOCHUT JIOMOTHUTEIbLHEIE VYM3 criaBoB.

W3MEHEHUs B TulaH peanusanuu|2. Pazpabotaiite ¢ mnpumenenueM QForm

MPOEKTA, YTOYHSIET soubl|  2D/3D mpornecc UIIJ] 3aroToBoK ceucHHEM|

OTBETCTBEHHOCTH  y4aCTHHKOB|  20%20 mwm.

MPOEKTa 3. Paszpaboraiite ¢ mnpumenennem QForm|
2D/3D mporecc JMCTOBOW MPOKATKH CO|
cxemMoil nmedopManiu  aHAJOTUYHOW WY
nono0Ho# nporeccy PKVYII.

YK-2.5 [Ipemnaraer  mpoueaypst  u|llpakTHYecKHe BONPOCHI K IK3aMeHY
MEXaHU3Mbl OlLIGHKH KadecTBa|l. Paspabotaiite ¢ mnpumenenuem QForm
npoekra,  uH(pacTpykrypHbie|  2D/3D mpoiiecc KpHOIPOKATKH.

YCIOBUS TUIst BHenpeHus|2. PazpabGoraiite ¢ mnpumenennem QForm

pe3yabTaTOB MPOEKTa 2D/3D mporecc MHKPEMEHTAJILHOH|
MPOKATKH.

3. Pa3zpaboraiite ¢ mnpumenenuem QForm|
2D/3D COBMEIIEHHBIN poIIeCC

ACUMMETPUYHON MPOKATKU U TUIACTUYECKOH
rUOKM JeTajeil KpymHOTa0apUTHBIX Tel
BpAaIlICHHUS.

OIIK-2 CnocobeHn pa3pabaTbIBaTh
JTOKYMEHTAINI0, 0POPMIISTh HAYYHO-TEXHUYECKHUE OTUEThI, 0030pbl, MyOIMKAIUU, PELIeH3UN

HAaYyYHO-TCXHUYCCKYIO,

INPOEKTHYI0 M  CIY)XeOHYIO




OIlK-2.1 PazpabaTsiBaeT BCE Buabl| Teopernyeckue BONPOCHI K IK3aMEHY
Hay4HO-TEXHUYECKOH, 1. Merononorus pa3paboTky|
KOHCTPYKTOPCKOM, ITPOEKTHOM M|  HAy4YHO-TEXHUYECKOM, KOHCTPYKTOPCKOMU,
TEXHOJIOTMYECKOMN IIPOEKTHOMN u TEXHOJIOTHYECKOH
JOKYMEHTallMy, HEoOXOAUMOH|  JOKYMEHTalluH, HEO0X0IMMOM Juis
JUISt ¢yHKunoHMpOBaHUs|  (PYHKIMOHUPOBAHHS  IPOHM3BOJCTBEHHBIX
IIPOM3BOJICTBEHHBIX IIPOLIECCOB B|  MPOLIECCOB B 00JACTH METALUIyprUU Y|
obnactu MeTaJlITypruu ul  MeTaroo0paboTKH.

MeTaJlJI000paboTKI 2. Kakue THmbl mojapas3ieneHuil OTHOCATCS K|

MHHOBAIIMOHHOM CTPYKTYpe IpEeaIpUsITUIA?

3. B yewm 3aximoyaercsi 0COOCHHOCTh OTJIENOB
HUOKP, naGoparopuii 1 HAy4HBIX LIEHTPOB?

4. Uro mnoHMMaeTcs MOJ HWHHOBALIMOHHOW
UH(ppacTpyKTypoii?

5. Kakue 3amaunm pemaer WHHOBaIIMOHHAS
uH(pacTpykTypa?

6. Ilepeuncnure BU/IBI Hay4HOH 51
MIPOU3BOJICTBEHHON MPOYKIIHH.

7. Haykoemkast mpoayKIHs.

8. Meronmonorus CAD/CAE/CAM
MPOEKTUPOBAHMS.

OIlK-2.2 CocraBnsier u  odopmisier| Teoperuueckue BOMPOCHI K 3a4eTy
HayyHO-TeXHHUYeckue  oTueThL|l. Merononorus cocraBieHUs U OQOpPMIICHHUS
BBITOJIHSAET TpeOOBaHUsA|  HAayYHO-TEXHHUUYECKUX OTYETOB (o
HOPMOKOHTPOJIS TI0 pe3yabTaTaM|  pe3yjabTaTaM IIPOM3BOJICTBEHHON y
MIPOU3BOICTBEHHOMN U|  HCCIIEA0BATENIbCKON JeATeNbHOCTU B
HCCIIEI0BATENIbCKOM o0nactu METaAJUTypTrun y
EATEIILHOCTH METaI000padOTKH.

2. Merononorus MOHUTOPHHTA X013
peanu3aluy MIpoeKTa.

3. Ilepeunciaure s1€MEHTbl WHHOBALMOHHOW
UHPPACTPYKTYPHI.

4. utO IPUHATO Ha3bIBaTh Hay4HO|
opranuzamuen?

5. Kakosa poJib VUHKUHUPUHTOBBIX]

OIIK-2.3 Beinonnser 0030peI{[IpakTHYECKHE BOPOCHI K IK3aMeHy
Hay4YHO-TEXHUYECKOU 1. PazpaGoraiite ¢ mnpumenenuem QForm|
uHbopmaruu pazmuunbix|  2D/3D ARB mporiecc.

KaTeropui, noarorasinuBaer(2. Paspaboraiite ¢ mnpumenenneM QForm
nyONuKalMk ¥ PEUEH3UH 10 2D/3D porecc WHKPEMEHTAJILHOH|
TeMaTuke  Mpo(ecCHOHaNbHONW|  JIMCTOBOM (POPMOBKH.

JESITEIBHOCTH B obmnactu|3. Paspabotaiite ¢ mnpumeHenueM QForm
METaJITypruH u|  2D/3D npotecc X0I01HO# CBapKHU CIIOUCTHIX
METau1000paboTKN KOMIIO3UTOB.

OIIK-5 CnocobeH olEeHHBAaTh pPE3yJIbTaThl
UcclieIoBaHU 1 000CHOBBIBATh COOCTBEHHBIN BBIOOD, CUCTEMATH3UPYs U 0000111ast JOCTHKEHHS
B OTPACIIM METAJLTYPTHUH U CMEKHBIX 00J1aCTIX

HAaYYHO-TCXHUYCCKUX pa3pa60TOK,

HAayYHBIX




OIIK-5.1 IIpoBoaut Hay4yHble|TeopeTHyeckre BONPOCHI K 324eTy
uccienoBaHusl Juis moiydeHus|l. MeTtomonoruueckue TpU3HAKU sl BhIOOPA
0a3pl JaHHBIX O CBOMCTBAaxX| ONTUMAIIBHBIX peuieHui 10|
MeTaJIOU3eIui HIUPOKOTO|  COBEPILIECHCTBOBAHUIO CYLIECTBYIOIIUX
HA3HAUYCHUS] C TIOCIENYIOMICH|  TEXHOJIOTMYECKUX MIPOIIECCOB B
00paboTKOH,  aHaNM30M  HU| METATypruYecKOoil OTpaciu U CMEXKHbIX|
WHTEpPIpETaleil TOJYyYeHHBIX|  00JIacTAX.
pe3ynbpTaToB 2. DyHKIUYU ¥ CBOKWCTBAa MHHOBAIIHA.

3.« HHOBAIUNY, «HA300peTeHUEY,
«OTKPBITHEY.

4. Cuctema UHHOBAIIMOHHOM J1€ATEILHOCTH.

5. OCHOBHBIE ATarlbl WHHOBAIIMOHHOTO
nporecca.

6. CymHOCTh QyHIAMEHTABHBIX U TIOUCKOBBIX
Hay4YHO-HCCIIEI0BATENbCKUX PaloT.

7. CyuHocTb IIPUKJIAHBIX
Hay4YHO-HCCJIEI0BATENbCKUX Pa3pabOTOK.

8. ONBITHO-KOHCTPYKTOPCKHE y
AKCIIEPUMEHTAJIbHBIC pa3paboTKH.
I oasasonmyryzooysnoxyrs o

OIIK-5.2 OuenuBaet pesyabrarsl[TeopeTnyeckne BONPOCHI K 3a4€Ty
Hay9HO-TEXHUYECKUX 1. B dWem omimume TmpaBa TPOMBIIICHHOH
pa3paboTOK 10 COBOKYIMHOCTH|  COOCTBEHHOCTH M MATEHTHOTO TpaBa.
METO/IOJIOTMYECKUX TpHU3HaKoB[2. M3 Kakoro MexXIyHapoJIHOTO JOKYMEHTA
JUis  BbIOOpa  ONTHUMAaJbHBIX|  3aMMCTBOBaH TEPMHH «IIpaBo
peleHui Mo|  TPOMBIIIICHHONH COOCTBEHHOCTI.
COBEPIIECHCTBOBAHUIO 3. Kakue COCTaBbI MPaBOHAPYILICHUH
CYILIECTBYIOIIUX ucnoJyibzoBanus PMJI Ber Moxere Ha3BaTh B
TEXHOJIOTMYECKHUX IMPOILIECCOB B|  I'pa)KIAaHCKOM IIpaBe.

MeTaiyprudeckoit orpacnu ufd. HazoBute OTJINYUTEIIbHBIC MIpU3HAKY]
CMEXHBIX 001aCTAX CHOY-Xay».
5. Bo3moxxHo 1 wucnoas3oBath PUJI  Oe3
paspellieHusT aBTOpa W  BBILIATHL MY
BO3HArPaXICHMUS.
6. Bo3moxxno m wucnonb3oBaTh PUJ] 06e3
JUIEH3UOHHOTO COTJIAIICHUS.
7. Kakumu IPaBOBBIMU MeXaHHU3MaMy|
obecrieunBaeTcs 3ammrTa pazpaboTurka 0asbl
JaHHBIX. UTO Takoe «IuiaruaT.
OIIK-5.3 Cucrematuzupyer u o06o0maer[[IpakTuyeckne BONpPochl K IK3aMeHy

OTIBIT JIst 000CHOBaHMSI BEIOOpA
ONTUMAIFHOTO pEUICHUS TpH
pa3paboTKe  MHHOBAIIMOHHBIX
TEXHOJIOTUYECKHUX IPOIIECCOB B
o0Oactu METaJLTypTuu u
METau1000paboTKN

1.

Paspaboraiite ¢ mnpumenenuem QForm|
2D/3D mporiecc mpoKkaTKu JIMCTOB ¢ pedpamy|
JKECTKOCTH.

Paspaboraiite ¢ mnpumenenueM QForm|
2D/3D mpouecc HpPOKAaTKH JIUCTOB ¢
(GyHKIIMOHATBHBIMU MTOBEPXHOCTSAMHU.

Pazpaboraiite ¢ mnpumenHenunem QForm
2D/3D  mpomecc  MPOKAaTKH  JIMCTOBBIX|
3aroTOBOK u 1504 MOCIIEYIOLIEN
poOOTU3UPOBAHHOM WHKPEMEHTAIBHOM|

donvorET




HOpﬂ)IOK NMpOBEACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTallii, IoKa3aTeJIl " KPUTEPUH
OICHUBaAHUA:

[Ipomexxyrounasi aTrecTalys [0 JUCHHUIUIMHE BKJIIOYAET TEOPETHYECKHE BOIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS OOYYAIOUIMMHUCS 3HAHHUMA, M MIPAKTUYECKHUE 3aaHus,
BBISBJIIONINE CTETIEHbh CPOPMHUPOBAHHOCTH YMEHWUH M BIAJCHHNA, W TPOBOIUTCA B (opme
9K3aMeHa B 3 ceMecCTpe M 3a4yeTa B 4 ceMecTpe, a TaKKe 3alUThl KypcOBOTO MPOEKTa.

Tembr poxmamoB B Qopme mpeseHTammii mno gucuuiummbe: «lIpoextupoBanme u
TEXHOJIOTUYECKasl O /IeP’KKa MHHOBAIIMOHHOMN JIEATEIbHOCTH HAYKOEMKHX MTPOU3BOICTBY

1. Twin-roll casting technologies (TexHOIOTHM IBYXBAJIKOBOTO JIUTHS).

2. CNC and robot-based incremental sheet forming technologies (Texnonoruu
MHKPEMEHTAJIbHON JIMCTOBOW (POPMOBKHM, OCHOBaHHble Ha mpumeHeHun UIIY crankoB u
POOOTHU3UPOBAHHBIX CHCTEM).

3. Hydro/Gas forming technologies (TexHomoruu ruapo- u ra30()OPMOBKH).

4. Superplastic forming technologies (TexHonoruu cynepniaactuueckoit GOpMOBKH).

5. Automotive steels of the first, second and third generations (ABToMOOHIBHBIC CTATH
MEPBOTO, BTOPOTO ¥ TPETHETO TOKOJICHUH).

6. 3D-printing and topological optimization (3D-meuath W TOMOJOTHYECKAs
OTITHMMU3AITHS).

7. Nanostructured and heterostructured materials (HaHocTpykrypupoBaHHBIE H
reTepOCTPYKTYPUPOBAHHBIC MaTEPHAIIBI).

8. Gradient and bimodal materials (I'pagnenTHBIE 1 OMMOATHFHBIE MATEPUAIIBI).

9. Low density and weight reduced steels (Ctanu MOHMKEHHOH TUIOTHOCTH U Beca).

10. High and medium entropy alloys (Bpicoko- 1 cpeTHEIHTPOTIMITHBIC CIIIABHI).

11. Superalloys (CymnepcruiaBsl).

12. Severe plastic deformation of sheet materials (MHTeHCHBHaAs TUTacTHYECKAst
nedopmarus JTUCTOBBIX MAaTEPHAIIOB).

13. Roll bonding technologies (TeXHOIOTHH COCTUHEHHS METAILIOB IIPOKATKOM ).

14. Hot and cold plastic welding of Steel-X (X = Al, Ti, etc.) layered composites (I'opstuas
1 XOJIOIHAS IIaCTUYECKast CBapKa CIOMCTHIX KoMIo3uToB cucteMbl Steel-X (X = Al, Ti, etc.)).

15. Friction stir welding technologies (TexHosoruu cBapku TPEHUEM C TIEPEMEITHBAHUEM ).

16. Asymmetrical rolling technologies (TexHoJIOruu acCHMMETPHUYHON TTPOKATKH).

17. Cryorolling technologies (TexHom0OTHH KPHOIIPOKATKH).

18. Advanced techniques of materials analysis: atom probe tomography, EBSD and 3D
EBSD, digital image correlation DIC (IIporpeccuBHbie METOABI aHaIM3a MAaTEPUAJIOB:
aToMHO-30Ha0Bast ToMorpadusi, EBSD u 3D EBSD, xoppensuus nudpoBbIX U300paXKeHHi).

19. Sustainable metallurgy (YcroitunBas MeTautyprus).

20. Industry 4.0 (Mugyctpus 4.0).

KypcoBoii mpoekT BBIIOJNHIETCS O] PYKOBOJACTBOM IpenojaBarens. B mpoiecce ero
HanucaHus oOy4arouuiicss pa3BUBaeT HABBIKM K HaydyHOU paboTe, 3aKperisii U OJHOBPEMEHHO
paciiupsisi 3HaHUS, MOJYYEHHBbIE NPU U3YYEHMM IUCLUIUIMHBL. [Ipy BBINOJHEHMH KypCOBOTO
poekTa oOydarouuiics [OJDKEH TI0Ka3aTh CBOE€ yMEHHe paboTarb € HOPMAaTHBHBIMU
matepuanamu (I'OCThl) u ApyruMH JUTEpPAaTypHBIMH HCTOUYHUKAMH, a TaKKe IMOKa3aTh CBOIO
BO3MO’KHOCTh CUCTEMAaTU3HPOBATh M aHAJIU3UPOBATh (DAKTUUECKUI MaTepHal U CaMOCTOSITEIHLHO
TBOPYECKH €ro OCMBICIMBaTh. B mpolecce HammcaHUs KypcoOBOTO MpPOEKTa OOydaromuincs
JOJDKEH pa300paThCsi B TEOPETHUECKMX BOIPOCAX MPEUIOKEHHOM TEMBbI, CaMOCTOSITEIbHO
MIPOAHAIM3UPOBATh TEOPETUYECKHI MaTepHrall, 000CHOBATh MPAKTHUECKUE MPEIOKEHUS.

Tema kypcoBoro npoekrta: «Pa3paboTka TEXHOJOTHH MOJYYEHHS X/K CTAIBHBIX JHCTOB C
YM3 cTpykTypodt ans Tocheayromed poOOTH3MPOBAHHOW HMHKPEMEHTATbHON JIMCTOBOU
(OpMOBKM M TOJNYYEHUS HW3JEIUN CIOKHOW TeoMeTpuueckoil (opMbl». YKa3zaHue: IpH
BBHIMIOJTHEHUM  MPOEKTHBIX ~ paboT  wucnoib3oBatk  cpeactBa CAD/CAE/CAM  2D/3D
MOJEIUPOBAHUS.



3aganme Nel: paspaborars ¢ npumenenuem QForm 2D/3D mporiecc aMCTOBON HMPOKATKH CO
cxemMoi aedopManum aHaJoru4HoO win nmogoonoi nponeccy PKVII (puc. 1) anst momydenus B
Mmatepuasie YM3 ctpykrypbl. McxonHble qaHHBIE: BBIOJIHUTH KOMIIBIOTEPHOE MOJICIUPOBAHUE
mporecca PKVYIT mnst ycnmoBuii miockoid nedopmanuu B JBYMEPHON TOCTAaHOBKE 3a/a4Ml C
MCIOJIb30BAHMUEM CIEIIMATH3MPOBAHHOTO HHXKEHEPHOTO porpaMmmMHoro obecneuenust QForm 2D.
Cxema mnporecca PKVYII npencrasnena Ha puc. 1. Yron nepeceuenus kanaio — 90°. Paguycsl
ckpyriaenuid R = 2 mMm, I = 1 mm. TommuHa 3arotoBku — 8 mwm, mmHa — 40 MM. Marepuan
3arotoBkH — ctaiab DCO04 u3 6ubmmorexn QForm. Marepuan uactpymenta — H13 u3 6ubnuoreku
QForm. 3akon konTakTHOTO TpeHUs — JIeBanoBa (rpadut + Boga). CkopocTh 1eOpMHPOBAHUS —
5 Mm/cek. [lomoHuTeNbHAS TeOpeTHYeCKas HHPOPMAIIHs MpeCcTaBlieHa Ha puc. 2-5.

VYkazanue: TpeOyeTcss W3YYUTh HaNpPsHKEHHO-Ae()OPMUPOBAHHOE COCTOSHHE —MarepHasa
3arotoBku B miponiecce PKVYII u Ha ocHOBe mosyueHHOW MH(pOpManuu pa3paboTaTh MpoIlecc
JIUCTOBOM MpPOKAaTKU (pHC. 2) co cxeMoi nedopMaluy aHaJOTHYHON WM MOJ0OHON mporeccy
PKVIIL.

MyaHcoH

_~Ilyancon

MaTpuua

3aroToBKa

3aroToBKka

Tlpece-dopma

Pucynox 1 — Cxema npouecca PKVYII

Brictpee

BepxHuii Baox

HuxHuii BaTox

Mennennee

Pucynok 2 — Cxema npokatku

3aganme Ne2: cnpoektupoBaTh ¢ npumeHeHueM KOMIIAC-3D o6opynoBanue (puc. 3) s
peanu3aiy TEXHOJOTMU IOJyYeHHsS X/K CTalbHBIX JUCTOB mmupuHOH 10 400 mm ¢ YM3

CTPYKTYpPOM.



Pucynox 3 — CAD mopaens 060pyaoBaHus

3aganme Ne3: paspaborars ¢ npumeHennem QForm 2D/3D u SprutCAM Robot TexHomoruio
POOOTHU3UPOBAHHONW MHKPEMEHTAILHOM JTUCTOBOM (DOPMOBKH IS TIOTYUEHUS U3JICTUIN CIIOKHOU
TeOMETPUUIECKOU (POPMBI.

Pucynok 4 — Po6oTuszupoBanHasi ”HKpeMEHTalIbHas JTUCTOBas (popMOBKa

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOCKMA:

— Ha OLIGHKY «OTIU4HO» (5 6aymioB) — paboTa BBIMIOJIHEHA B COOTBETCTBUU C 3aJaHHUEM,
oOyuarolMiics TOKa3blBacT BBICOKMH ypoBeHb BianeHus cpencrBamu CAD/CAE/CAM
mojenupoBanus ¢ npumeneaneMm KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; npu stom
oOyyJaromuiicst JeMOHCTPUPYET BHICOKHE MHTEIIJIEKTYallbHbIE HABBIKU PELICHUs TpoOJIeM U 3a/1ad,
HaXO0KJICHUs YHUKAJIbHBIX OTBETOB K ITpobiemMam;

— Ha OLEHKY «xopomo» (4 Oamia) — paboTa BBIIIOJHEHA B COOTBETCTBUU C 3aJlaHUEM,
oOyyaromuiicst MoKa3bIBaeT YMEHMsI IIPOU3BECTH pacyeT Hambosiee BaXKHBIX TEXHOJOIMUECKUX
IIapaMeTpoB, a TAKXKE€ HAaBbIKAMH IpoeKTHpoBaHus TexHonoruit OM/] ¢ npumenenunem I1O
KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; npu 3ToM oOy4arommuiicss JeMOHCTPHPYET
3HaHUS HE TOJIBKO Ha YPOBHE BOCIPOU3BEACHUS M OOBACHEHMS HWH(pOpMAIMH, HO U
MHTEJUIEKTyaJbHbIE HaBBIKM PEIICHUS MPOoOJieM U 3aJay, HaXOXKJCHHUs YHUKAJIbHBIX OTBETOB K
npobiaemam;

— Ha OLIEHKY «YIOBJIETBOPHUTEIbHO» (3 Oamna) — paboTa BHIINOJIHEHAa B COOTBETCTBHM C
3ajaHueM, OOYyYaroluiicsl MOKa3bIBaeT 3HAHMS HA YPOBHE BOCIPOM3BEICHUS U OOBSICHEHUS
nH(pOpMaIINHY, HHTEJUIEKTyalbHbIC HABBIKH PELICHUS MPOCTHIX 33]1a4; IPH ATOM 00yUaroIunics He
oOajaeT HaBBIKAMU CaMOCTOSATENBHOTO pacyera, a TakkKe MPOCKTHPOBAHUS TEXHOJOTHH C
npumenenreM [10 KOMITAC-3D, QForm 2D/3D u SprutCAM Robot;

— Ha OIICHKY «HEYAOBJIETBOPUTENIBLHO» (2 0aina) — 3ajJaHue MpernojaBareis BBIIIOJHEHO
YaCTUYHO, B MPOLIECCE 3aLIUTHI pabOTHl 00YJAIOIIUICS JIOMyCKaeT CyLIECTBEHHbIE OIMOKH, He



MO>KET [IOKa3aTh UHTEJUIEKTYaIbHbIE HABBIKU PELICHUS [TOCTABIECHHOM 3a/1a4H.

— Ha OLICHKY «HEYJOBIIETBOpUTEIbHO» (1 Oayur) — 3amaHue mpenojaBatessl BBIIOJIHEHO
YaCTUYHO, OOYUYaIOUIMiiCs HE MOXKET BOCIIPOU3BECTH U OOBSICHUTH COJIEPKAHHME, HE MOXKET
[10Ka3aTh MHTEJJIEKTyalbHbIE HABBIKU PELICHUS IOCTABICHHOM 3a1a4H.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 0ayioB) — 00ydaromuiics JEMOHCTPUPYET BBHICOKUI YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIIyOOKOe 3HaHue
y4eOHOTrO Marepuana, CBOOOIHO BBHINIOJHIET NMPAKTHYECKHE 3aJaHus, CBOOOJHO ONEpUpPYET
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaLU X MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamra) — oOydJaromuiics IEMOHCTPUPYET CPEIHUN YPOBEHBb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPyTHEHUS TIPU aHATUTHIECKUX OTIEPAIHSX, TEPEHOCE
3HAaHWH U yMEHUI Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIIHH.

— Ha OIICHKY «YyAOBJETBOPUTEILHO» (3 Oamia) — oOydyaromuiics IEeMOHCTPUPYET
MOPOTOBEIN YpOBEHb CHOPMHPOBAHHOCTH KOMIIETEHIIMN: B XOJI€ KOHTPOJIBHBIX MEpPOTPUSATHN
JOITYCKAIOTCSl OITMOKH, TIPOSIBIISIETCSI OTCYTCTBHE OTAETBHBIX 3HAHWH, YMEHHWH, HAaBBIKOB,
0OyJaromuiicsi WMCIBITEIBACT 3HAYUTEIBHBIC 3aTPYJHEHUS IPH OINEPUPOBAHUH 3HAHUAMHU U
YMEHHUSIMU TIPH UX TIEPEHOCE Ha HOBBIC CUTYAIlNH.

— Ha OLICHKY «Hey10BJeTBOPUTEIbLHO» (2 Oaiia) — oOy4arouiuiicss IeMOHCTPUPYET 3HAHUS
He Oosee 20% TEOpPETHUYECKOTO Marepuasa, JOMYCKAeT CYIIECTBEHHBIC OIMMOKH, HE MOXKET
MOKa3aTh WHTEIUICKTYa IbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJ0BJIeTBOPUTEJbHO» (1 Oamn) — oOyyaronuiics HE MOXKET IMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMKM, HE MOXET IO0Ka3aTh
MHTEJJIEKTyaJIbHbIE HaBBIKU PELICHUS IPOCTHIX 3a/1a4.
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