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JIner aktyaausauun pabodeii nporpammbl
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yqeGHOM rozy Ha 3acenanny kadeapsl Texsonoruit oGpaboTKH MaTepHaoB
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1 Ileab1o 0CBOEHUSI TUCHTUNIJIMHBI (MOTYJIs)

ABIISICTCS MMPHOOPETEHNE 00YUAOIIMMUICS KOMIUIEKCAa TEOPETUYECKUX 3HAHHUM, YMEHUH U
IPAaKTUYECKMX  HABBIKOB,  HEOOXOAMMBIX  JUIsl  pa3padOTKH  HAy4YHO-TEXHUYECKOH,
KOHCTPYKTOPCKOM, TIPOEKTHOH W TEXHOJOIMYECKOH JIOKyMEHTAalluH, OO0eCTeYrBaONICH
(YHKIMOHUPOBAHUE  HPOM3BOJICTBEHHBIX  IPOLECCOB B  OOJACTM  METANIypruu U
METAIII000Pa0OTKH.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnmza «IIpoexkTupoBaHrE W TEXHOJOrMYECKas IMOAAEPKKA HWHHOBALIMOHHOMN
JESTEIIbHOCTH HAYKOEMKHX TPOM3BOACTBY» BXOIUT B 00S3aTENbHYIO 4YacTh y4eOHOIO IIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
cOpPMHUPOBAHHBIE B PE3YILTATE U3YUSCHHS JUCHMIUIMH/TIPAKTHK:

«IHHOBAIIMOHHOE NPEANPUHUMATEIECTBOY;

«MeTo/1bl OIMCaHus ¥ aHaIKU3a (POPMOU3MEHEHUS METAIJIOB U CILJIABOB.

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[ToxroToBka K Mporeaype 3aliThl U 3alIUTa BBITYCKHOW KBaTH(PUKAIIMOHHON PaOOTHI.

ITonroroBka k cade u cada rocyAapCTBEHHOIO HK3aMEHa.

[Ipon3BOACTBEHHAS - IPEAUILNIOMHAS IPAKTHKA.

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AMCUUIUIMHBI (MOayisl) «IIpoekTupoBaHue U TEXHOIOIHYECKast
NOJIEP’KKa MHHOBALIMOHHOMN J1€ATEIbHOCTH HaYKOEMKHUX ITPOM3BOJICTBY 00YyUaIOUIUIICs JOIKEH
001aJaTh CIEAYIOIUMHU KOMIETEHIMSIMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

YK-2 CriocoOeH ynpaBiisTh IPOSKTOM Ha BCEX ATalax €ro >KM3HESHHOTO IHKJIa

YK-2.1 DopMyIUpyEeT Ha OCHOBE MOCTABIEHHOW MPOOJIEMbl MPOCKTHYIO 337auy U
CI0CcO0 ee PelIeHHs Yepe3 PeTH3alrI0 MPOSKTHOTO YIIPABICHHS
YK-2.2 PazpabarpiBaeT KOHIIETIIMIO MPOEKTAa B paMKax 0003HAYEHHOUN MPOOIEMBI:

(I)OpMy.]'II/IpyeT ociib, 3aJa4du, 000CHOBBIBAET AKTYaJIbHOCTb, 3HAYHNMOCTD,
OXXKNJACMBIC PE3YJIbTATEI U BO3MOKHBIC C(l)epbl X MPUMCHCHUA

YK-2.3 Pa3pabarbiBaeT miaH peaqu3alvy MPOEKTa C YYETOM BO3MOXKHBIX PUCKOB
peanu3any U BO3MOXKHOCTEH MX YCTpaHEHHs, IUIAHUPYET HEoOXOAUMBbIe
PECYPCHI

YK-2.4 Ocy1iecTBiIIET MOHUTOPUHI XOJa pEAIM3alUU IPOEKTa, KOPPEKTUPYET

OTKJIOHCHHA, BHOCHUT HOIIOJHUTCIIBHBIC M3MCHCHUSA B IIJIaH pCain3alluin
IIPOCKTA, YTOUHACT 30HbI OTBETCTBCHHOCTHU YYACTHHUKOB ITPOCKTA

YK-2.5 [Ipennaraer npoueaypsl M MEXaHU3MbBl OLIEHKM KaudecTBa IIPOEKTa,
MH(PACTPYKTYpPHBIE YCIOBHUSI JJIsl BHEIPEHHSI PE3YIbTAaTOB IPOEKTa

OIIK-2 CnocobeH pa3pabaTeiBaTh HAYYHO-TEXHUYECKYIO, TIPOSKTHYID W  CIY)KEOHYIO
JIOKYMEHTAITMI0, 0hOPMIISITh HAYYHO-TEXHHUUECKHE OTYEThI, 0030Pbl, MyOIUKAIIUU, PEIICH3UU

OIlK-2.1 PazpabGaTbiBaeT Bce BHUABI HAYYHO-TEXHHUYECKOW, KOHCTPYKTOPCKOMH,
MPOCKTHOM ¥ TEXHOJIOTMYECKOW JOKYMEHTAIlMH, HEOOXOMUMOU IS
(YHKIMOHMPOBAHUS  TNPOU3BOACTBEHHBIX  MPOIECCOB B 00JIACTH
METAJUIYPTHHA U METAIUIO00PA0OTKH

OIIK-2.2 CocraBnsser u 0GOpMIISIET HAYYHO-TEXHUYECKUE OTYETHI, BBITOJIHSICT
TpeOOBaHUS HOPMOKOHTPOJISI IO pe3yibTaTaM IPOU3BOJCTBEHHOW U
MCCIICI0OBATEIILCKOM IS TEIIbHOCTH

OI1K-2.3 BrimonaseT 0630pbl HAYYHO-TEXHUYECKON MHGOPMAIUH PA3TUIHBIX




KaTeropui, IMOATOTABIMBAET IYONUKAIIMKM W PELEH3UH IO TEeMaTHKe
npodeCCHOHAIBHON ~ JEATEIBHOCTH B OOJIACTH ~ METAJUIyprud U
METAUI000PA00TKHA

OIIK-5 CnocobOeH oneHHMBaTh pe3yabTaThl HAYYHO-TEXHHYECKHX pa3pabOTOK, Hay4YHBIX
UCCIIeJ0BaHUN 1 000CHOBBIBATH COOCTBEHHBII BBHIOOP, CHCTEMATU3UPYS U 0000111ast TOCTHKEHUS
B OTPACJId METAJUTYPTHH M CMEKHBIX 001aCTSIX

OIIK-5.1

[IpoBomuT HaydHBIE HCCIENOBAHUS Uil TONY4YeHUs Oa3bl JAHHBIX O
CBOMCTBAX METAJUIOU3JAEINM IIUPOKOrO HA3HAYEHHA C NOCIEAYHoUIeH
00pabOTKOM, aHATM30M U HHTEPIIPETAIMEH TOTyYeHHBIX PE3YJIbTATOB

OIIK-5.2

OneHuBaeTr  pe3yabTaThl  HAYYHO-TEXHMYECKUX  pa3paboTOK IO
COBOKYITHOCTH METOJOJIOTUYCCKUX MPHU3HAKOB JUISI BEIOOpA ONMTUMATBHBIX
pelIeHU MO COBEPIICHCTBOBAHHMIO CYIIECTBYIOIIUX TEXHOJOTHUYECKHUX
MIPOIIECCOB B METAJUTYPTUYECKOM OTPACIIN U CMEKHBIX 00JIaCTIX

OIIK-5.3

CucrematuszupyeT # 0000I1aeT oOmbIT [JIsi OOOCHOBaHUS BBIOOpa
OIITUMAJIBHOTO pereHus npu pa3paboTke MHHOBAI[MOHHBIX
TEXHOJOTHYECKUX IIPOIIECCOB B o0JracTu METaJUTyprHH u
METaJII000pa0b0TKH




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh AUCIHILIMHBI COCTaBIsACT 8 3aueTHBIX eauHuIl 288 akajn. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 94,1 akas. 4yacos:
— ayauTopHas — 88 akaJi. 4acos;

— BHeayauTopHas — 6,1 akaz. 4acos,;

— camocTosiTenpHas paboTta — 158,2 aka. yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca.

®dopma aTTecTalluu - 9K3aMeH, KypCcOBOil TPOEKT, 3a4eT.

AynuropHas ) =
o | xonraxTHAs pabota E 3 ®dopma TeKyILero
=
N B aKaj. yacax o Bu KOHTPOJISt
Paznen/tema 3 (B axaz. vacax) E B A y p Kon
S 3 © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JUCLUTUTAHBI 5 [ . | xoMnereHK
O Q & paboTsl MIPOMEKYTOYHOM
na6. | mpakr. [ € &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. VYmpasneHue NpOEKTOM Ha
BCEX OJTamax ero >H3HEHHOTO
[IMKJIa
AHanm3 HayqIHOI
JUTEPATYPHI,
1.1 IMocTaHOBKA IPOEKTHOM MOATOTOBKA K poBenKa
3a7a41 1 000CHOBaHHE MIPaKTUYECKOMY BLIHEHHGI:{HLIX VK-2.1,
croco0a ee pelIeHns Yepes 6 421 10 3aHATHIO, N . VK-2.2,
3aIaHui, YCTHBII
CATM3ALIIO IPOEKTHOTO BBITIOJTHEHHE a4 YK-2.3
OIpOC Ha 3aHSATHU
yIpaBJleHHs 3a/laHui Ha P ’
00pa3oBaTeIbHOM
nopTa’ne.
AHanu3 HayqHOI
1.2 Pazpaborka 1iana i
JUTEPATYPBI,
pean3anyy npoeKTa ¢ HOATOTOBKA K
Y4ETOM BO3MOYKHBIX PHCKOB DAKTHYCCKOM IpoBepka
peanuzanuu u p y BBIITOJTHEHHBIX VK-2.4,
. 6 6/41 15 3aHATHIO, . .
BO3MOKHOCTEH UX BLIIOHEHME 3aIaHui, YCTHBII YK-2.5
yCTpaHEHHUSL. 3 sazanmii Ha OIpOC Ha 3aHSATHH.
IInanupoBanue
p 00pa3oBaTensHOM
HEOOXOIMMBIX PECYPCOB Hoprane
1.3 Pa3pabotka
HAayYHO-TEXHHIECKOH, Amamus HayuHoi
KOHCTPYKTOPCKOH, A
MIPOEKTHOM U ’
N MOATOTOBKA K
TEXHOJIOTHIECKOU OBepKa -2.4,
I af(LTI/I‘{eCKOM 1 YR-2.4
JTIOKyMEHTAIIH, p y BBITTOJIHEHHBIX VK-2.5,
. 6 8/31 15 3aHATHIO, . .
HEOOXOIUMOM I BBIIOHCHIE 3aJaHUH, YCTHBII VK-2.1,
(YHKIIMOHUPOBAHUS - OIpPOC Ha 3aHATHH. YK-2.2
MPOU3BOJICTBEHHBIX 0BpazoBaTEHHOM
MPOIIECCOB B 00JIaCTH HoDTANE
METAJLTypPTUU U p '
METaoo0paboTKu




AHanu3 HayqHOI

JIUTEPATYPBI,
MTOATOTOBKA K VYK-2.1
1.4 MOHUTOpPHHT X012 ITpoBepka '
eaIM3alMy IPOEKTa TPAKTHACCKOMY BBIIOJIHEHHBIX VK-2.2,
pH OLIEIYPBI I/IpMexaH;/ISMLI 6 631 | 16,8 SaHATHIO, 3aJJaHHM, YCTHBIN YK-2.3,
Oé)eHKI/I ?a)lqecma IIPOEKTa BBITIOJIHEHHC oIIpoc Ha’ 3}2]1H$ITI/II/I VK-2.4,
P 3alaHuUi Ha P ’ YK-2.5
o0pazoBaTeIbHOM
nopTa’ne.
Hroro no paszzuerny 24 24/1211 | 56,8
HUroro 3a cemectp 24 24/121 | 56,8 DK3aMeH
2. OneHka pe3ysibTaToB
HAYYHO-TEXHHIECKUX
pa3paboToK, HAYUHBIX
Hccae0BaHU I
AHanus Hay4HOI
JIUTEPATYPEL .
PaTyphl, IIpoBepka 3amanmit
2.1 CocraBnenue u IMOJIrOTOBKA K Ha
odopmireHne MIPaKTHYECKOM
bop p y o0pazoBaTeIbHOM OIIK-2.1,
HAYYHO-TEXHHIECKUX 3aHATHIO,
rnopraie, OIIK-2.2,
OTYETOB I10 Pe3yabTaTaM 5 831 | 35 BBIIIOJIHCHUE
MIPOU3BOJACTBEHHON 1 3aJaHUi Ha JICMOHCTpAIHA yK-21,
p A . A 3TaIoB VK-2.2
HCCIIEI0BATENbCKOM 06pa3oBaTeIbHOM
BBIIIOJIHSIEMOIO
JIEATEIIbHOCTH nopTa’ne,
MPOEKTA.
MOJITOTOBKA
MPOEKTA.
2.2 OuieHka pe3yinbTaToB
HAYYHO-TEXHHIECKUX
pa3paboToK 1o
COBOKYITHOCTH
Y [IpoBepka
METO/I0JIOTHIECKHX
HOZ[FOTOBKa K BBIITOJIHCHHOT'O
MPU3HAKOB /IS BEIOOpa
ONTHMABHEX pemreHni o MPAKTHIECKOMY MPAKTUIECKOTO
7 6/31 35 3aHATHIO, 3a/1aHMs, OIIK-2.3
COBEPIIICHCTBOBAHUIO
BBIIIOJTHCHUC )J,CMOHCTpaI_II/IH
CYIIECTBYIOIIIX
MPOEKTA. 9TAmNoB MPOEKTa Ha
TEXHOJIOTUYCCKHUX
3aHATUU
MPOIIECCOB B
METaJUTypTU4eCcKOH
OTpaciy U CMEXKHBIX
o0macTax
2.3 CucreMaruzanus u
000011IeHIE OTIBITA JIJIS
00ocHOBaHUS BBIOOpA
OIITUMAJIBHOI'O PCILICHUA HO}IFOTOBKa K HpOBepKa
pu pa3 a60TI<ep MPaKTUYECKOM BEITOTHCHHBIX OIIK-5.1,
PH pasp 8 6/411 | 31,4 P Y 3aJlaHMM, 3aIIuTa OIIK-5.2,
WHHOBAIIMOHHBIX 3aHATHIO, paboTa
IPOEKTa Ha OIIK-5.3
TEXHOJIOTHYECKUX HaJT IPOCKTOM.
3aHSTHH.
MPOIIECCOB B 00JIaCTH
METAJUTypPTHH U
METaoo0paboTKu
Wroro no pazneny 20 20/10M1101,4
Uroro 3a cemectp 20 20/10M]101,4 3a4€T,KII
9K3aMeH, KypCOBOH
Hroro no nuciuianHe 44 44/22111158,2 » Kyp

MPOCKT, 3a4CT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

HpI/I MNPOBCACHUH JICKHMOHHBIX W MNPAKTHYCCKUX 3aHATHI HCIIOJIB3YIOTCA  KaK
TPaAULMOHHBIE, TAaK U MOAYJIFHO-KOMIIETEHTHOCTHBIE 00pa30BaTeIbHbBIC TEXHOJIOTHH, aKTHBHBIC
N UHTCPAKTHUBHBIC MCTO/IbI O6y‘-I€HI/I5I.

Ha 3amaTtumsx  memecooOpa3HO  HCIOJIB30BaTh  TEXHOJOTHIO  KOJUICKTHMBHOTO
B3aI/IMOO6y‘-IeHI/ISI. HpI/I 3TOM HCO6XOI[I/IMO IMOBBIIIATH MO3HABATCIIbHYHO dKTUBHOCTH CTYACHTOB,
OpraHM3ys CAaMOCTOSATEIIFHYIO Pa0OTy KaK UCCIE0BATEIbCKYIO TBOPUECKYIO IESITEIbHOCTD.

Cremyer MCHONB30BaTh KOMILJIEKC MHHOBALIMOHHBIX METOAOB AKTHUBHOTO OOYYECHHS,
BKJIFOUAIOIIHUII B ceOs:

— CO3JaHME MPOOJEMHBIX CHUTYallMil C IIOKa3aTeNbHBIM PpEIICHHEM MpPoOIeMbl
IpenojaBaTesieM U 0€3 Hero;

— CaMOCTOATENbHYI0  IOHUCKOBYIO  JIEATEIbHOCTh B PEIICHHH  IpoOIieMm,
HAaIpaBIIsIeMYIO TIPETIO/IaBaTeleM;

— CaMOCTOSATENIFHOE  pelieHHne  npolieM  CTyJeHTaMH  [OJ ~ KOHTPOJEM
IperoaaBaTes.

Peanuzanyss WHHOBallMOHHBIX METOJOB OOy4YeHHS BO3MOXKHA C HCIIOJIb30BAHHEM
CJICTYIOIINX ITPUEMOB:

— PACKPLITHUC MMPEIIOAaBaTCJICM IMPHUYUH U XapaKTCpa HEyaAa4, BCTPCUHAOMMUXCA IIPpH
pelieHny npoodiem;

— JIMOHCTpAIMS pa3HbIX ITOXO0/I0B K PEUICHUIO KOHKPETHOW MTPOOIIEMBI;

— aHaJIM3 NOJIYYEHHBIX PE3YJIbTaTOB M OTHICKAHHE IPAHUI] UX TPUMEHUMOCTH.

[lpn mpoBeneHMM 3aKIIOYUTEIBLHOTO KOHTPOJS HEOOXOJMMO BBISIBUTH CTEICHb
IPaBUJIBHOCTH, 00beMa, IITyOMHBI 3HAHUH, YMEHUH, HABBIKOB, IIOJYYEHHBIX IPU U3YUYEHUHU Kypca
Hapsi/ly C BBISIBJIGHHUEM CTETIEHH CAMOCTOSATEILHOCTH B IPUMEHEHNUH NOTYYEHHBIX 3HAHHH.

K HHTCPAKTUBHBIM METOJaM, HCIIOJIb3YEMbIM npu HU3YUCHUU JAUCHUITIINHBI
«[IpoexTupoBaHye U TEXHOJOTHYECKas MOJIIeP>KKa MHHOBALIMOHHOM J1eATETbHOCTH HAYKOEMKHX
IMPOU3BOJACTBY», OTHOCATCA: HCIIOJIB30BAHHUEC KOMIIBIOTCPHBIX CI/IMy.]'IﬂIII/H\/JI, p3360p KOHKPETHBIX
CUTyalluidi B COYETaHUU C BHEAYAUTOPHOW paboTO ¢ 1enbio (OPMHPOBAHUS U Pa3BUTHS
MpoQeCCHOHANIBHBIX HaBBIKOB oOydaronuxcs. [lepenaya HEOOXOAUMBIX TEOPETUUSCKUX 3HAHUMA
IPOMCXOIUT C UCTIOIBb30BAaHUEM MYJIBTUMEIUHHOTO 000PYL0BaAHMS.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OueHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCKOEe U MH(OPMAITMOHHOE O0ecTieyeHne TUCHUILTHHBI (MO1YJIA)

a) OcHoBHas1 IUTEpPaTYypAa:

1. HapkeBuu, M. 0. HHOBaTHKa 1 MHHOBAITMOHHBIC TEXHOJIOTHH : yuyeOHOE mmocobue /
M. 10. Hapkesuuy, [I. Y. Hazapenko ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 anexTpoH. onrt.
JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=40. pdf&show dcatalogues/1/113033
5/40.pdf&view=true (mara obopamenus: 25.09.2020). - MakpooObeKT. - TEeKCT : IMEKTPOHHBIMU. -
Hmeercsa neyaTHbI aHAJIOT.

2. ITanumes, H. B. Ynpasienue naHoBanusiMu : yueobnoe nmocooue / H. B. [Tanumes, B.
A. burees, M. B. Hemkun. - Marautoropck : MI'TY, 2015. - 107 c. : w1, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=870.pdf&show=dcatalogues/1/11183
60/870.pdf&view=true (nara oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIH. -
Nmeetcs nedatHsblil aHANIOT.

3. Ceupunosa, I'. C. IHHOBanmoHHbIN MeHEKMEHT : npaktukym / I'. C. CBupumosa ;
MI'TY. - [2-e u3n., moaror. mo ned. usa. 2016 r.]. - Marautoropek : MI'TVY, 2017. - 1 35eKTpoH.
OIIT. JICK (CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2775.pdf&show=dcatalogues/1/1132
911/2775.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekr. - TekcT
ANEKTPOHHBIN. - CBeieHus qoctynHbl Takxke Ha CD-ROM.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Cuctema opraHu3anuu MPOCKTUPOBAHUS TEXHOJIOTUYECKUX KOMILJIEKCOB : y4eOHOE
nocobue / A. A. Crapymko, B. . Kagomaukos, M. B. Akcenopa, A. K. benan ; MI'TY. -
MarsuToropck, 2012. - 142 c. : HIL., CXEMBI, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/1098
428/551.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooowsekT. - Teker
aneKTpOHHLIH - ISBN 978-5- 9967 0274-9. - Imeetcs neanHLH/I aHaJIor.

B) MeToauyeckue ykasaHus:
[Tpunoxenue 1.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecnieuenne

Haumenosanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Windows 7

Professional (mns J1-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
QForm J1-681-19 ot 12.07.2019 0eccpouHO

FAR Manager CBOOOJTHO 0EeCCPOUIHO

IpodeccuonanbHblie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanwme xypca Cchuika
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9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIMILTHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUILUINHBI BKIIIOUAET:
1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUH JIEKIIMOHHOIO THUIIA OCHAILIECHA!

— TEXHUYECKHMMH CpEICTBAMH OOYYEHHUs, CIYKAllUMU [UIS TIPEACTaBICHUS
yueOHOI uHpopMauuu OOJbIIOW AayAUTOPHM: MYJIbTUMEAUWHBIMU CPEICTBA
XpaHeHus, epeiayu U MpeicTaBlIeHUs yueOHON HH(pOopMalLuy;

— CHeUHaTu3UpPOBAaHHON MeOEIbo.

2. Y4eOHast ayquTopus Ui IPOBEICHHS MPAKTUUYECKUX 3aHATUH OCHAILICHA:

— TEXHUYECKHMMM CpEICTBAMM OOYYEHHUs, CIYXallUMU [UId [peiCTaBICHUS
yueOHON WHpOpManuu OOJBIIOW ayAUTOPHH: MYJIBTUMEIUWHBIMU CPEICTBA
XpaHeHHs, Iepejauu U peCcTaBIeHus yueOHoi nHdopmarumy;

—  CIeLHUaTU3UPOBAaHHON MeOebIo.

3. YuebHas ayauTopus JJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAILIEHA!

— KoMIblOTepHOH TexHukod ¢ makerom MS Office, ¢ noakmoueHneM K certH
«VIHTEpHET» U € JOCTYNOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA;

—  CIIeUaTU3UPOBAHHON MeOebIo.

4. TTomerieHue 7151 CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

— KOMIbIOTepHOH TexHukod ¢ makerom MS Office, ¢ moakmtoueHneM K certH
«IHTEepHET» U C TOCTYNOM B 3JEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA;

—  CIIeUaTUu3uPOBAaHHON MeOebIo.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYKUBaHUS Y4eOHOTO
000pyI0BaHUS OCHAILEHO:

— CIEUUATU3UPOBAHHOM MeOenblo: CTelIakaMH Ui XpaHEHUs y4eOHOro
000opyI0BaHUS;

— MHCTPYMEHTaMHU JIJIsl pEMOHTa y4eOHOro 000py/10BaHuUs;

— 1mKadamu Juig XpaHeHHs y4eOHO-MEeTOANYECKON TOKYMEHTallul U MaTepUaioB.

6. YueOHast ayquTopusi Ui BBITOTHEHUS KyPCOBBIX ITPOEKTOB (paboT) OCHaIeHA:

— KOMIIbIOTepHOH TexHukoil ¢ makerom MS Office, ¢ moakmodyenuem k cetu
«VIHTEpHET» U C JOCTYIOM B 3JIEKTPOHHYIO WH(POPMALMOHHO-00pa30BaTEIbHYIO
Cpeay YHUBEPCUTETA;

— CHeuHaaTu3upOBaHHON MeOEeINbIo.
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IIpuniaoxenue 1.

Y4e0H0-MeTOAUYECKOE 00ecTIeYeHre CAMOCTOSITETbHO padoThI
Pa3nen 1. YnpagsiieHne mMpoeKTOM Ha BCEX ITANAax €ro *KU3HEHHOT0 UK

Tema 1.1 IlocTaHOBKAa NMPOEKTHO# 3aga4u W 00OCHOBaHHME CIOCO0Aa ee pelleHHsT 4epe3
peanu3anuio NPOEeKTHOTO YNPaBJIeHUS

TeopeTuyeckrie BOIPOCHI:

©oNo AN E

NogkrwdE

o e

[Mouemy nanexo He Kaxkaas Ujes, OTIUYAIONIASCS HOBU3HOM, CTAHOBUTCS YCIICIIIHON NHHOBAIIUCH.
Kakue BuIbI THHOBAIU BBIJCIISIOTCS B IIPAKTHUKE OM3HECA U JUIS KaKUX IIEJICH MPOU3BOIUTCS HX
KJTaccu(uKaITus.

KaxoBsl kimroueBble ¢akTopsl ycrexa wHHOBammit? [lokaknre Ha mnpumepe KaKoH-ITHOO
WHHOBAIIUH.

Tema 1.2 Paspaborka mnjaHa peaju3allud MPOeKTa € Y4YeTOM BO3MOKHBIX PHCKOB
peajM3anuu M BO3MOKHOCTeil ux ycrpanenust. IlnanupoBanne Heo0X0AMMbIX pecypcoB

Kaxwne ocHoBHEBIE 3Tanbl BKIoUaeT DopcalT-uccieoBaHueE.

Kaxkue cymiecTByIOT CI0XHOCTH B peanu3anuu DopcailT-uccie0BaHuiil.
Hackonpko oaM 3¢ ()eKTHBHBL.

Hazosute tunoseie 3tansr HUOKP.

Urto Takoe ObICTpOE MPOTOTHITHPOBAHUE.

HazoBute ocHOBHBIE dTarnbl paboThI AJIst OBICTPOTO MPOTOTUITUPOBAHUSL.

Uro Takoe MeHTp MPOTOTHITMPOBAHUSI.

UTto Takoe KoajanTalus.

[ToxymaiiTe 06 OCHOBHBIX TCHACHIIMSIX PA3BUTUS WHHOBAITMOHHBIX TPEITPUITHI

Tema 1.3 Pa3padoTka Hay4YHO-TeXHHYECKOH, KOHCTPYKTOPCKOH, NPOEKTHOH U
TeXHOJIOTHYeCKOH AOKYMEHTALUH, HEo0X0TUMOM s (yHKIMOHUpPOBAHUS
NPOU3BOACTBEHHBIX MPOLECCOB B 00J1ACTH METAJUIYPIHH M METALI000Pa00OTKH.

Ha3oBuTe 0CHOBHBIE HCTOUHHUKH MHHOBALHIA.

Yro Takoe GyHKIIMOHATBHBIE HCTOYHUKYA MHHOBAIIUH.

Maiite onpesenenue Tpancdepa TEXHOIOTHIA.

J1s gero ucnosb3yroT TpaHcep TEXHOIOTUil.

HazoBure ¢opmsl mpsMoro tpaHcdepa TEXHOIOTHH.

Pacckakute 0 BO3MOXKHOCTSIX TpaHC(epa TEXHOIOTHH MEXTy MPEIIPUSTHIMH.

Pacckaxxute npo HenpsaMoil TpaHcdep TexHoJoruid? Yem oH OTIMYaeTcsa OT NpsAMOro TpaHcdepa
TEXHOJIOT .

Tema 1.4 MonuTopuHr Xxoja peanu3anuu mnpoekra. IIpomenypbl M MeXaHHW3Mbl OLICHKH
Ka4yecTBa MPOEKTA.

CymHOCTh ynpaBieHUs HAYKOEMKHM ITPOU3BOACTBOM.

@YHKINH, METOABI U TPOLIECCHI YITPABIICHUS.

Juddepennmnanus GyHKIUN yripaBieHHS.

[puHIUITEI hOPMHUPOBAHMS OPTAaHU3AMOHHBIX CTPYKTYP YIIPABJICHUS MTPOIIECCaMH B HAYKOEMKOM
IIPOU3BOCTBE.



Pa3znen 2. OneHka pe3yJjibTaTOB HAYYHO-TEXHHUYECKUX Pa3padoToOK, HAYYHBIX HCCJIeJ0BAHUIA.
Tema 2.1 CocraBiienne u ogopmiaeHHe HAYYHO-TEXHHYECKHX OTYETOB MO pe3yJbTaTam
NPOU3BOJACTBEHHON U MCCIe10BATEILCKOI /1e1ITeJIbHOCTH.

TeOpeTI/IquKI/IC BOITPOCHI:

w N

1. HazoBwuTe OTAMYNTENbHBIE TPU3HAKH «HOY-Xay».
2. BosmoxHo nu ucnons3oBats PUJ] 6e3 pazpemeHuns aBTopa 1 BHIIIIATH €My BO3HATPAXKICHHUS.
3. BosmoxxHOo 11 ucnonb3oBats PUJ[ 63 THIIeH3MOHHOTO COTJIAIICHNUS?

Tema 2.2 Ounenka pe3yJbTaTOB HAYYHO-TEXHHYECKHX pPa3padoToOK MO COBOKYMHOCTH
METOJ0JIOTHYECKHX  NPHU3HAKOB  [Jsi  BBIOOpPAa  ONTHMAJBHBIX  pelleHHd 1o
COBEPLIEHCTBOBAHUIO CYIIECTBYIOLINX TEXHOJIOIrHYECKUX MPOLECCOB B METAJLIYyPruyecKoi
0TPaC/JIU U CMEKHBIX 00J1aCTHAX.
TeopeTnueckue BOMPOCHL:
MeToapl MPOeKTHPOBaHMSI HAYKOEMKOH MPOAYKIMH, IIPOLIECCOB U pon3BoAcTBa. [locTpoeHne cxeMsl
IPOLIECCOB MIPOU3BOJCTBA.
[InannpoBaHue MPOEKTa MOJACIMPOBAHMS CHCTEMBl YIPaBICHHUS IPOLECCAMH HAYKOEMKOI'O
MIPOM3BOICTBA.
OCHOBBI TIPOEKTHUPOBAHUSI OPIaHOB YHPABICHUS: OINpelesieHHe 3anad, (yHKIWUH, MIPaBOBBIX
00513aHHOCTEH, CTPYKTYPbI HHGOPMALIMOHHON CUCTEMBI.
KommiekcHoe mpaBoBoe oOecriedeHHWEe BCEH  CHCTEMBbl  yIOpaBIEHMsT W Tpolecca  ee
(YHKIMOHUPOBAHUS, a TaKKe NPAaBOBOTO PETYIUPOBAHUS OCHOBHBIX cep ympaBleHUECKON
JesITeTbHOCTH.

Tema 2.3 CucreMaTu3anusi 1 000011eHHE ONBITA /1151 000CHOBAHHUA BHIOOPa ONTUMAJILHOIO
pelleHusi NpH Pa3pad0oTKe HHHOBALMOHHBIX TEXHOJOIMYECKHX INPOLEccOB B 00J1aCTH
MeTAJLIYPrud ¥ MeTa/JI000padoTKH.
XapakTepucTUKa HOPMATHUBHBIX U TPABOBHIX JOKYMEHTOB, PErVIAMEHTUPYIOIIMX OCYIIECTBICHUE
YIIPABJICHYECKOU JCSITEIHBHOCTH.
Hcnonp3oBaHue mpaBoMepHBIX (HOpPM U METOJIOB YIIPABIICHHUS B HECTAHIAPTHBIX CUTYAIHIX.
OCHOBBI MPUMEHEHHUS TAPCUTHIIATUBHBIX METOJIOB YIIPABICHUS U HAACIIEHUS TOJTHOMOYHSIMH.
XapakTepucTuka u pa3paboTka OCHOBHBIX OPTaHU3AIMOHHO-TIPABOBBIX H HOPMATHUBHBIX JOKYMEHTOB,
PErIaMeHTUPYIOIIMX YIPABIECHYECKYIO ACSITEIBHOCTh HA NPEAPUSITHH.
Pazpaborka wmarpuipl HAeHTH(PHUKAIMA OTBETCTBEHHOCTH 32 WCIIOJIB30BaHUE JOKYMEHTOB B
MIPaKTUYECKOH NEATEIbHOCTH.



IIpunoxenue 2.

Kon
WHJIUKAaTOpa

NHaukaTop 1OCTHIKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

VYK-2 CriocoGeH ynpaBisTh IPOEKTOM Ha BCEX 3Tarax ero )KU3HEHHOT0 UK

VK-2.1

dopmynupyer OCHOBE
IIOCTaBJICHHOMN IpOOIIEMBI
IPOEKTHYIO 33Jayy M CII0co0 ee
pelIeHUs 4epe3  pealln3alulo
IPOEKTHOI'O yIIpaBJICHUS

Ha

Teopernyeckue BONMPOCHI K IK3aMEHY
1.

2.

Merononorust ynpaBi€HHUS MPOEKTOM Ha
BCEX JTallax ero JKM3HEHHOI'o IMKIIA.

Kakye Buapl WHHOBAIW BBIICISIOTCS B
MpaKkTUKe OwW3Heca W IS KaKuX Ieled
npou3BoUTCs uxX Kiaccudukamms. Hazosure
OCHOBHBIC HICTOYHHUKHA MHHOBAITHI.

Kax OILICHUBACTCS MHHOBAI[MOHHBIN
noreHuuan npeanpuarus. Kakue 3amauun
YIPaBJICHUS WHHOBALUHMOHHBIM IPOLECCOM
peanu3ytorca Ha npeanpustun?  Kakwue
TpeOOBaHUSI TPEABSBISIIOTCA K TEPCOHATY]
MHHOBAIMOHHOTO MPEANPUITHUS.

Kakne MOJXO0JIbI K HCCIICIOBAHHUIO
WHHOBAIMOHHOM JIeSITEIILHOCTH
c(hopMUPOBAIUCH K HACTOAIIEMY BpeMEHU?
JlaliTe X KpaTKyr0 XapakTepUCTHUKYy. B uem
COCTOHUT crienuduka MHHOBAIOHHOI'O
MpeaNpUHUMATEILCTBA.

Kax dbopmupyetcs TEXHOJIOTHYECKAas
cTparerusi pa3Butus OusHeca. KakoBsl
HCTOYHUKHU (hMHAHCOBBIX pecypcoB
NPEAIIPUATHSA, OCYILECTBIISIOLIETO
WHHOBAILMOHHYIO JIESITEIBbHOCTb.

IIpuBeguTe mnpuMepsl NMPOEKTHBIX 3a1ad U
Croco00OB WX PEIICHHS Yepe3 peau3aifio
MPOEKTHOTO YIPABJIECHUS.

Metomonorus MPOEKTHPOBAHUS C
MIPUMEHEHUEM KOMITBIOTEPHBIX TEXHOJIOTUH.

YK-2.2

PazpabarbiBaer KOHIICTIIIHIO
IPOEKTa B paMKax 0003HaYEeHHOM
npoOsieMbl: (HOpMyIHpYET LEb,

3a/1a4H, 00OCHOBBIBAET
aKTyaJIbHOCTb, 3HAYUMOCTb,
OKHUJAEMblE  pEe3ynbTaTbl U
BO3MOJKHBIE cdepsl X
IPUMEHEHHUS

TeopeTuqecmle BOIIPOCKHI K 3a9€TY
1.

2.

Metononoruss  pa3pabOTKM  KOHIIETIIHH
MIPOEKTa B paMKax 0003HAUYEHHON TTPOOIIEMBI.
Mertoabl MPOEKTUPOBAHUS CHUCTEMBI
YIIPaBJIEHUS HAYKOEMKHUM IIPOU3BOICTBOM.
Cxema OpraHu3aIu HaYKOEMKOI'0
IMPONU3BOJCTBA 10 MMPUHIUITY «TOYHO
BOBpEMS.

ConepxaHne ¥  B3aWMOCBS3b  CHCTEMBI
YIpaBJICHUS U IPOU3BOJICTBEHHOM CUCTEMBI.
OJIEMEHTBl  OpPraHU3allMOHHBIX  CTPYKTYp
YIpaBJICHUS TPOU3BOACTBOM.




YK-2.3

PazpabaTpiBaeT miaH peann3anun
MPOEKTa C YYETOM BO3MOXKHBIX

TeopeTnueckue BOMpockl K IK3aMeHy

1.

L[eJ'II/I, 3ala4yi W IIPUHIOUIIBI YIIPABJICHUA

PHUCKOB peanuzanuu Ul HayKOEMKHUM IIPOU3BOJICTBOM.
BO3MOXHOCTEH MX ycTpaHeHus,|2. Metoabl u GbyHKIMN YIIpaBJICHHUS
IUTAHUPYET HEOOXOAMMBIE|  MpoleccaMy B HAYKOEMKOM IPOHU3BOJICTBE.
pecypcsl 3. Metoabl IIPOEKTUPOBAHMUS CHUCTEMBI

yIpaBjaeHUs HAYKOEMKHUM IIPOU3BOJICTBOM.

4. CrpaTeruueckoe MNPOEKTUPOBAHHE CHCTEMBbI
yIpaBieHUs] HAYKOEMKHUM IIPOU3BOJICTBOM.

5. ABTOMaTH3UPOBaHHOE IIPOEKTUPOBAHUE
CUCTEMBI YIIPaBJIECHUSI IPOU3BOJICTBOM.

6. MeTomonorus pa3paboTKu J1aHa
peain3alliy MPOEKTa C YYETOM BO3MOXKHBIX|
PUCKOB pealu3aluyd M BO3MOXKHOCTEH UX
ycrpaHeHus. [lmaHupoBaHue HEOOXOAMMBIX
peCypCoB.

7. Ilpouenypbl U MEXaHU3Mbl OLIEHKU KauecTBa)
npoekTa. MHppacTpyKTypHBIE YyCIOBUS UIS
BHEJ[PEHUS PE3YJIbTATOB IIPOEKTA.

YK-2.4 OcyuecTBisier MOHUTOPHUHT [[IpakTHYecKHe BONPOCHI K IK3aMeHy
X0/Ja  peanm3anuud  1poekTa,|l. Paspaboraiite ¢ mpumenenuem QForm 2D/3D
KOPPEKTUPYET OTKJIOHEHMS,|  IpOLECC aCUMMETpUYHOW mpokaTku YM3
BHOCHT JIOTIOJIHUTENbHbBIE|  CILIABOB.

U3MEHeHHs B TUiaH peanmsanuu|2. Paspaboraiite ¢ npumenennem QForm 2D/3D

MIPOEKTA, YTOUHSIET 3obI| mpouecc UIIJ[ 3arortoBok ceueHuem 20%20

OTBETCTBEHHOCTH  YYAaCTHHUKOB|  MM.

IIPOEKTa 3. Paspabortaiite ¢ mpumenerneM QForm 2D/3D
IIPOLIECC JIMCTOBOM MPOKAaTKU €O CXEMOMU
neGopMaluy aHaJOTMYHOW WM TOJOOHOM
npoueccy PKVII

YK-2.5 IIpenmaraer IPOLENYPHI u([IpakTHYeCKHE BONPOCHI K IK3aMEHY
MeXaHM3Mbl oOlLeHKH KadectBal|l. Paspaboraiite ¢ npumenennem QForm 2D/3D
IIPOEKTA, UHOPACTPYKTYpHBbIE|  HPOILECcC KPUOIMPOKATKH.

YCIOBUS JUISt BHenpeHus[2. Paspaboraiite ¢ mpumenernem QForm 2D/3D

pE3yJIBTaTOB IPOEKTA IIPOLECC MHKPEMEHTAIbHON IPOKATKH.

3. Paspabortaiite ¢ npumenennem QForm 2D/3D.

COBMEILEHHBIM IPOLECC aCUMMETPUYHOU
MPOKATKM M IUIACTUYECKOM THUOKM JeTanen
KpYIHOTaOapUTHBIX TeJ BpallleHHsl.

OIIK-2 CnocobeHn pa3pabaThIBaTh

HAayYHO-TCXHHUYCCKYIO,

MPOEKTHYI0O M  CIIY’)KeOHYIO

AOKYMCHTAIUIO, O(bOpMJ'I}ITB HaYYHO-TCXHUYCCKUC OTUCTHI, 0630pLI, HY6J'II/IK8.I_II/II/I, PCUCH3NN




OIlK-2.1

PazpabatsiBaer BCE BUIBI

TeopeTnueckue BOmpockl K IK3aMeHY

HAyYHO-TEXHUYECKOI, 1. Merononorus pa3paboTky
KOHCTPYKTOPCKOM, IPOEKTHOM M|  HAYYHO-TEXHUYECKOH, KOHCTPYKTOPCKOM,
TEXHOJIOTHYECKOU MIPOEKTHOMN u TEXHOJIOTMYECKOU
JOKYMEHTalluM, HEO0OXOAMMOH|  JTOKyMEHTaluH, HE00X0IUMOM Ui
VISt GyHKIIMOHUPOBaHUS|  (PYHKIHOHUPOBAHUS IIPOU3BOICTBEHHBIX|
IIPOM3BOJICTBEHHBIX IPOLIECCOB B|  IPOLECCOB B 00JacTU METAUIyprUu MU
obnactu METaJUTypPTHH u|  MeTamiooOpaboTKH.
METaI000paboTKH 2. Kakuwe Tumbl mojapas3feneHuil OTHOCATCS K|
WHHOBAIIMOHHOW CTPYKTYpE NPEATPUATHIA?
3. B yem 3akimiodaercsi 0COOCHHOCTH OTIIENIOB
HUOKP, nabopaTopuii 1 Hay4HBIX [ICHTPOB?
4. Uro moHuMMaercs TOJ HMHHOBAIMOHHOU
uH(ppacTpyKkTypoir?
5. Kakue 3amaum pemaeT WHHOBallMOHHAs
uH(ppacTpykTypa?
6. Ilepeuncnure BU/IBI Hay4HOU 51
MPOU3BOJICTBEHHON MPOYKIIHH.
/. Haykxoemkasi mpoayKITusl.
8. Meroaonorus CAD/CAE/CAM
IIPOEKTUPOBAHMUSI.

OIIK-2.2 Cocrasiser u opopmisier| Teopermyeckme BONPOCHI K 3a4eTy
Hay4YHO-TEXHHYECKHEe  OoTueThl|l. Meromonorus cocraBieHuss U 0GOpMIICHUS
BBITIOJTHSIET TpeOOBaHMs|  HAy4YHO-TEXHUYECKHX OTYETOB o
HOPMOKOHTpOJIS 110 pe3yjbTaTaMm|  pe3yJbTaTam IIPOU3BOJICTBEHHOMN u
IIPOU3BOJCTBEHHON u|  HCCIen0BaTENbCKON JESATEIBHOCTH B
HCCJIEIOBATEIbCKOM 00JacTi METaJTypruy U METalJI000pabOTKH.
JESATEIBHOCTH 2. Merononorus MOHHMTOpPHHIA X0/

peain3ainy NpoeKTa.

3. Ilepeuncnure 5ieMEHTHl HHHOBAIIMOHHOM
MH(PaACTPYKTYPBHI.

4. 4TO IIPUHATO Ha3bIBaTh Hay4yHOU
opraHu3aruei?

5. Kakosa poib WHXUHUPUHTOBBIX|
peapUsITHI?

OIIK-2.3 Beimonnsier o030psI[[IpakTHYecKHe BOMPOCHI K IK3aMEHY
Hay4HO-TEXHUYECKOMN 1. PaszpaOoraiite c npumenenueM QForm 2D/3D
uH(popMalun pazmnunbix|  ARB mpouecc.

KaTeropuii, noarorasnuBaer2. Pazpaboraiite ¢ npumenenuem QForm 2D/3D

nyOIMKamuu ¥ peueH3ud 1o
TeMaTuke  NpodeCcCHOHATIHLHON

JEeSITeTbHOCTH B
METaJulypruu
METaI000paboTKU

oOJactu
u

MpOoILIECC WHKPEMEHTAIBHON JMCTOBOM
(bopMOBKH.

Pazpabotaiite ¢ npumeneruem QForm 2D/3D
Ipolecc  XOJOJHOM  CBapKH  CIOUCTHIX|
KOMITO3UTOB.

OIIK-5 CnocoOeH OIEHMBATh pE3yJIbTaThl HAayYHO-TEXHUYECKUX pPa3pabOTOK, Hay4HBIX
UCCJIEIOBAaHUM U 000CHOBBIBATh COOCTBEHHBIN BHIOOD, CHCTEMATH3UPYS U 000011as JOCTHKEHUS
B OTPACJId METAJUTYPTHH U CMEKHBIX 00J1aCTIX




OIIK-5.1

[IpoBoauT HAay4HBIE

Teoperuyeckne BONpPOCHI K 3a4eTy

uccienoBanus i noiydenus|l. Merononoruueckue MpU3HAKU ISl BbIOOpa
0a3pl JAaHHBIX O CBOWCTBax| ONTUMAJIbHBIX pelieHuin 110
MeTaJIJIOU3 AU IIMPOKOTO|  COBEPILICHCTBOBAHUIO CYILIECTBYIOIIUX
Ha3HAUYCHHUs] C TOCIEAYIOIIEeH|  TEXHOJIOTHYECKUX MIPOIIECCOB B
00paboTKoii, aHaJIM30M u| METaJUlypru4eckod OTpaciu U CMEXKHBIX
WHTEpIIpPETAllMeld  TONyYeHHBIX|  00JIacTsX.
pe3yJbTaTOB 2. DYHKIIUU ¥ CBOMCTBA MHHOBAIIUM.
3. «HHOBaNHSY, «M300pETEHUEY», KOTKPHITHEY.
4. Cucrema MHHOBAallMOHHOM JESATEIbHOCTH.
5. OcHOBHBIE 3Tarlbl WHHOBALlMOHHOTO
nporecca.
6. CymHocTh (hYHIaMEHTATBHBIX U TTOMCKOBBIX
HAyYHO-HCCIIEeI0BATENIbCKUX PaboT.
/. CymHocTb MPUKIaTHBIX
HAyYHO-HCCIIEeI0BATENIbCKUX Pa3padOToK.
8. OMNBITHO-KOHCTPYKTOPCKHE u
SKCIIEPUMEHTAaJIbHbIC pa3paboTKHu.
Kommepunanusanus.

OIIK-5.2 OueHuBaet pesyabrarsl|TeopeTnyeckre BOMPOCHI K 3a4eTy
HAYYHO-TEXHUUECKUX 1. B yem oTnuyhe mpaBa MPOMBIILJICHHON
pa3pabOTOK 1O COBOKYITHOCTH| COOCTBEHHOCTH M MAaTEHTHOTO MpaBa.
METOJIOJIOTUYECKUX TpU3HaKoB[2. M3 Kakoro MeXIyHapOIHOTO JIOKYMEHTa
Ui BbIOOpAa  ONTHUMAJIBHBIX|  3aMMCTBOBAH TePMUH «IIpaBo
perieHuit mo|  MPOMBIIIJIEHHONW COOCTBEHHOCTU.
COBEPILIECHCTBOBAHUIO 3. Kakwue COCTaBbI IIpaBOHAPYLIECHUN
CYLLIECTBYIOLIUX ucnoab3oBanus PUJI Bel moxere Ha3BaTh B
TEXHOJIOTHYECKUX TMPOIECCOB B|  TPaxTaHCKOM IIpaBe.

MeTannyprudeckoil orpacnu uld. Hazosute OTJINYUTEbHBIC MPU3HAKH
CMEXHBIX 00JacTIX CHOY-Xay».
5. Bo3moxxHo nu wucnonb3oBaTth PHUJ]  Oe3
paspemieHuss aBTOpa M BBILJIATHI  €MY
BO3HarpaxacHusl.
6. Bo3moxxHo Ju wucnoib3oBaTh PUJl  Ge3
JULEH3UOHHOTO COTJIALIEHUSI.
7. Kakumu MPaBOBBIMHU MeXaHU3MaMu
obecrieunBaeTcs 3amuTa pa3padoTunka 6asbl
JMaHHBIX. UTO Takoe «Iuiaruaty.
OIIK-5.3 Cucrematuzupyer u o06o6maet|[IpakTHYecKHe BOMPOCHI K IK3aMeHY

OTIBIT JJIsi OOOCHOBaHUsI BBIOOpA
ONTHMAJBLHOTO PEMICHUS IPHU
pa3paboTke MHHOBAIIMOHHBIX
TEXHOJOTHYECKHX TIPOIIECCOB B
obiactu METaJLTypTUH U
METauI000pabOTKH

1.

Paspaboraiite ¢ mpumenenuem QForm 2D/3D
nporecc TPOKAaTKH JIMCTOB C  pebpamu
JKECTKOCTH.

Pazpabotaiite ¢ mpumenennem QForm 2D/3D:
nporecc MIPOKATKU JUCTOB v
(G YHKITMOHATLHBIMA TTOBEPXHOCTSAMHU.
Paspaboraiite ¢ npumenenuem QForm 2D/3D
IpoIiecC MPOKATKU JIMCTOBBIX 3aTOTOBOK U UX
(W (139011 (7 POOOTH3UPOBAHHOM
WHKPEMEHTAILHOU (DOPMOBKH.




Ilopsinok npoBeneHUs] NMPOMEKYTOUHOIl AaTTeCTAllUM, MOKa3aTeJld W KPUTEPUH
OLlCHUBAHMUSL:

[IpomexxyTouHasi arrecTanus IO JUCIMIUIMHE BKIIOYAET TEOPETHYECKHUE BOIPOCHI,
MO3BOJISIIOIINE OLIEHUTH YPOBEHb YCBOSHHS OOYYAIOUIMMUCS 3HAHWUH, U MPAKTUYECKUE 3aTaHUs,
BBIABIISIIOLINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUH W BIIQJCHUN, W TPOBOAMUTCS B (hopme
9K3aMeHa B 3 ceMecTpe U 3a4eTa B 4 ceMecTpe, a TaKkKe 3aIIUThl KypCOBOTO IPOCKTA.

Tembl noxmazoB B (opme mnpeseHTanuwii no gucnumuinHe: «lIpoekTupoBanue u
TEXHOJIOTUYECKasl MO/ICP’KKAa MHHOBAIIMOHHOW IESTEIbHOCTH HAYKOEMKHX ITPOM3BOJICTBY

1. Twin-roll casting technologies (TexHoIOrHH IBYXBAJIKOBOT'O JIUThS).

2. CNC and robot-based incremental sheet forming technologies (TexHomorum
MHKPEMEHTAJIbHONH JIMCTOBOM (OpPMOBKH, OCHOBaHHBIE Ha mnpumeHeHun YIIY cTaHkoB u
POOOTHU3HPOBAHHBIX CHCTEM).

3. Hydro/Gas forming technologies (Texnonoruu ruapo- u ra30popMOBKH).

4. Superplastic forming technologies (Texnonmoruu cynepmiactTuieckoit GOpMOBKH).

5. Automotive steels of the first, second and third generations (ABromoOuiIbHBIE CTaIK
IIEPBOT0, BTOPOT'O U TPETHEr0 MOKOJICHHUIA).

6. 3D-printing and topological optimization (3D-meyate u  TOMOJIOTHYECKAs
ONTUMH3ALIHSA).

7. Nanostructured and heterostructured materials (HaHocTpykTypupoBaHHBIE U
reTePOCTPYKTYPUPOBAHHBIC MAaTEPHAJIbI).

8. Gradient and bimodal materials (I'paguenTHBIE 1 OMMOIATBHBIE MATEPHAIIBI).

9. Low density and weight reduced steels (Ctaiu noHM>KEHHOM MJIOTHOCTHU U BECA).

10. High and medium entropy alloys (Beicoko- u cpeHEIHTPOIIUITHBIE CTITIABHI).

11. Superalloys (CynepciiaBsi).

12. Severe plastic deformation of sheet materials (MHTeHCHBHaAs IUIacTHYECKAs
negopmarus JIMCTOBBIX MaTEPUAIIOB).

13. Roll bonding technologies (TexHOIOTHU COCTUHEHHS METAJLUIOB MPOKATKOM ).

14. Hot and cold plastic welding of Steel-X (X = Al, Ti, etc.) layered composites (I'opsiaas
Y XOJIO/IHAS IJIACTHYECKAasl CBapKa CIOMCTHIX KOMIO3UTOB cuctembl Steel-X (X = Al, Ti, etc.)).

15. Friction stir welding technologies (TexHonorun cBapku TpeHHEM C ITEPEMEIINBAHUEM).

16. Asymmetrical rolling technologies (TexHOIOTHM aCHMMETPUYIHON MMPOKATKH).

17. Cryorolling technologies (TexHOIOIHMM KPHOIIPOKATKH).

18. Advanced techniques of materials analysis: atom probe tomography, EBSD and 3D
EBSD, digital image correlation DIC (IlporpeccuBHble METOABI aHalIM3a MaTEPUAIOB:
aToMHO-30H10Bast ToMorpadusi, EBSD u 3D EBSD, xoppensuus undpoBsix n300pakeHuit).

19. Sustainable metallurgy (YcroiiunBast MeTauTyprus).

20. Industry 4.0 (Magyctpus 4.0).

KypcoBoii nmpoeKT BBINOIHAETCS NOJX PYKOBOJACTBOM Ipenopasarens. B mpomecce ero
HalMcaHus 00yYaroluiicss pa3BUBAaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmvpsisi 3HaHWs, MOJYYEHHbIE NPU M3Y4YEHUM IUCUMIUIMHBL. [IpM BBITONIHEHMH KypCOBOTO
npoeKkTa oOydaromuiics JOJDKEH TI0Ka3aTh CBO€ yMeHHe paboTath ¢ HOPMAaTUBHBIMHU
matepuaiamu ('OCTsrI) U ApyruMu JauTepaTypHbIMH HCTOYHUKAMHU, a TaKXKe MOKa3aTh CBOIO
BO3MOXHOCTh CUCTEMAaTU3UPOBATh M aHAJIM3UPOBATH (DAKTUUECKUN MaTepHall U CaMOCTOSITEIbHO
TBOPYECKH €ro OCMBICIIMBaTh. B mpolecce HamucaHus KypcOBOIO IPOEKTa OOydarouuics
JIOJDKEH pa3o0paThCsi B TEOPETHUUECKUX BONPOCAX MPEATOKEHHON TEeMbI, CaMOCTOSTENBHO
MPOaHAIU3UPOBATh TEOPETUYECKUI MaTepuai, 000CHOBATH MPAKTUUYECKHUE MTPEATIOKEHUS.

Tema kypcoBoro npoekra: «Pa3paboTka TEXHOJOTUHU MOTYyYEHUS X/K CTANbHBIX JIUCTOB C
YM3 cTpykTypoit ans mochemyromieil poOOTH3MPOBAHHON HMHKPEMEHTAIBHON JIMCTOBOU
(GOpPMOBKM M TIONYYEHUS] H3JEIUH CIOKHON TeoMeTpuyeckod (opmb». YKazaHue: TMpu
BBINIOJJTHEHUH  NPOCKTHBIX ~ paboT  wmcnonb3oBatk cpenctBa CAD/CAE/CAM  2D/3D



MOJIETTUPOBAHUSI.

3amanue Nel: paspaborath ¢ npumeHennem QForm 2D/3D mporuecc JIMCTOBOM MPOKATKU CO
cxemoi nedopmaruy aHaoruaHoOU Wi moooHoi mpoueccy PKVYII (puc. 1) ana nmonydeHus B
Mmatepuaie YM3 crpykrypsl. MicxoqHble JaHHBIE: BBIIOJIHUTH KOMIIBIOTEPHOE MOJEIMPOBAHUE
nporecca PKVII mns ycrnoBuii miockoit aedopManuy B JBYMEPHOH ITOCTAHOBKE 3aadydl C
UCTIOJIb30BAaHUEM CIICHUAIN3UPOBAHHOTO HHKEHEPHOTO porpaMmMHoro obecnieuenust QForm 2D.
Cxema mponiecca PKVYII npeacrasnena Ha puc. 1. Yron nepeceuenus kanano — 90°. Paguycel
ckpyrneanii R = 2 mm, r = 1 mm. Tonmuna 3arotoBku — 8 mwm, umHa — 40 MM. Marepuan
3aroToBku — ctanb DC04 u3 6ubmuorexn QForm. Martepuan nancrpymenta — H13 u3 6ubnuorexku
QForm. 3akon koHTakTHOTO TpeHus — JleBaHosa (rpaduTt + Boaa). CKOpoCTh 1eOPMHUPOBAHUS —
5 mMm/cek. JlomoHUTENbHAS TeOpeTudecKast HHPpopMaIs NpecTaBlieHa Ha puc. 2-5.

VYkazanue: TpeOyeTcss W3Y4UTh HAIMpPsDKEHHO-Ie(OPMUPOBAHHOE COCTOSIHME —Marepuaia
3arotoBku B mpouecce PKVYII u Ha ocHOBe monydeHHOM WH(oOpManuu pa3padoTaTh MPOIECC
JMCTOBON MPOKATKU (pHC. 2) co cxeMoil nedopMalii aHATOTMYHON WM TOJ00HOM mporeccy
PKVII.

MyaHcoH
Ilvancon

MaTpuua

3aroToBKa

3aroToBKa

Ipecc-opma

r=1 ame

8 nmm

¥ 'ﬁ=2m1

X

Pucynok 1 — Cxema nponecca PKVYII

Brictpee
BepxHuii Ba1ok

Huxuauii Banok

Pucynok 2 — Cxema npokaTku

3aganme Ne2: crpoektupoBath ¢ npumeHenneM KOMIIAC-3D oGopynoBanue (puc. 3) s
peanu3anuy TEXHOJIOTMH TOJYYeHHS X/K CTalbHBIX JUCTOB mupuHOW 10 400 MM ¢ YM3

CTPYKTYpOi.



Pucynok 3 — CAD mozens 000pyaoBaHus

Baganmne Ne3: paspaborars ¢ npumenennem QForm 2D/3D u SprutCAM Robot TexHosoruto
pPOOOTH3NPOBAHHOW MHKPEMEHTAIBHON JTMCTOBOM (POPMOBKH /ISl TIONYUSHHS M3JIEIIUI CIIOXKHOM
TreOMETPHUYECKOM (HOPMBI.

Pucynok 4 — PoboTusnpoBaHHas HHKpEeMEHTalIbHas JTMCTOBask (POpMOBKaA

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOEKMA:

— Ha OLIEHKY «OTIUYHO» (5 6amioB) — paboTa BBIIIOJIHEHA B COOTBETCTBUU C 3aJaHUEM,
O0ydJaroONIMICS TOKa3bIBAaeT BBICOKUH ypoBeHb BiaaeHus cpencrBamu CAD/CAE/CAM
mozemupoBanus ¢ mpumeHearneM KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; mpu sTom
oOyJaronuiicsi 1IeMOHCTPUPYET BHICOKHE MHTEIIEKTyaIbHbIe HABBIKU PELICHUS TPO0JIeM U 3a/1ad,
HAXO0XJICHUS YHUKAJIBHBIX OTBETOB K MpoliIemMam;

— Ha OIIEHKY «xopoIno» (4 Oamra) — paboTa BBHITIOJHEHA B COOTBETCTBUHU C 3aJaHUEM,
o0OyJaromuiicss TOKa3bIBaeT YMEHHS MPOM3BECTH pacdyeT HauOoJee BAKHBIX TEXHOIOTHYECKHX
nmapamMeTpoB, a TaK)Ke HaBBIKAMHU MpoeKTHpoBaHUs TexHonoruit OMJ] ¢ mpumenenumem I10
KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; npu 3ToM 00y4aromuiicst JeMOHCTPUPYET
3HaHMS HE TOJIBKO HA YPOBHE BOCIPOM3BEIEHUS U OOBSICHEHHUS WHOpPMAIMH, HO U
MHTEJJIEKTyaJIbHbIE HABBIKM PELIEHUsl MpoOJeM U 3a/lad, HaXOXKJIEHUS YHUKaJIbHBIX OTBETOB K
npobiaemam;

— Ha OIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamna) — paboTa BBIMOTHEHA B COOTBETCTBHUU C
3aJaHleM, OOyYaroIMiCs TMOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOU3BEICHHS M OOBSCHEHHUS
uH(pOpMalli1, HHTEJUIEKTyallbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4; IPH TOM 00y4aroLuiics He
o0ajaeT HaBBIKAMH CaMOCTOSTEIILHOTO pPacyeTa, a TakXKe MPOCKTHPOBAHUS TEXHOJOTHH C
npumenenueM [10 KOMITAC-3D, QForm 2D/3D u SprutCAM Robot;

— Ha OIICHKY «HEYJOBJIECTBOPUTENIBbHO» (2 Oanna) — 3aJaHue MPEernoAaBaTeNs BBITOTHEHO
YaCTUYHO, B MPOIECCE 3aIUTHl PaOOTHI 00YJarONTUHCS TOMYCKAeT CYIIECTBEHHBIC OITMOKU, HE



MOYKET [TOKa3aTh UHTEJUIEKTyalIbHbIE HABBIKU PEIICHUS MOCTABICHHOM 3a/1auH.

— Ha OLICHKY «HEYIOBIIETBOpUTENIbHO» (1 Gayn) — 3agaHue mpenojaBaTessl BBIITOTHEHO
YaCTUYHO, OOY4YaOLIUiiCs HE MOXXET BOCIIPOU3BECTH U OOBSICHUTH COJIEP)KAHHME, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalbHbIE HABBIKU PELIEHUSI IOCTABJICHHOM 3a/1a4H.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss IEMOHCTPUPYET BBHICOKHI YpOBEHb
c()OPMUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHUCTEMATHUECKOe M TIyOOKoe 3HaHUe
yueOHOro Marepuaiga, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUpYET
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSIECT UX B CUTYaIUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTeNIbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHHUSI IPU aHATUTUYECKUX OMepalusix, epeHoce
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAI[UH.

— Ha OICHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydyarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIHI: B XO0JI¢ KOHTPOJBHBIX MEPOTPHUATHI
JOMYCKAlOTCA OIIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWUW, yMEHUW, HaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHHUS TIPU ONCPUPOBAHWM 3HAHUSAMH U
YMEHHSIMH TIPU X MIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaia) — 00yJaroluiicss JIeMOHCTPUPYET 3HAHUS
He Ooznee 20% TeopeTHUECKOTO MaTepuana, IOMYCKaeT CYIIECTBEHHbIC OMIMOKH, HE MOMKET
MOKA3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTEJNbHO» (1 Oamn) — oOyuaromuiicss He MOXET IMOKa3aTh
3HaHHWS HAa YpPOBHE BOCIPOW3BEACHHS M OOBACHEHUS WHGPOpPMAIUU, HE MOXKET IOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1ad.



