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Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMu OCBOEHUS AMCUMILTUHBI SIBISIIOTCS MPHUOOPETEHUE KOMIUIEKCA TEOPETUYECKUX
3HAHWMA, YMEHUW ¥ TMPAKTUYCCKHX HABBIKOB, HEOOXOIMMBIX JUJIsl PEIICHUs OCHOBHBIX 3a/ad,
BO3HUKAIOIIMX MpPH  peaju3allid HMHHOBAI[MOHHBIX IPOEKTOB, B TOM 4HCIE, B
BBICOKOTEXHOJIOTUYHBIX 00JIaCTAX, @ TAK)KE€ HAYUUTHCS MPUBJIEKATH JJIsl PEIICHHUS] KOHKPETHBIX
3a]1a4 COOTBETCTBYIOIIUX CHEIUAINCTOB U3 APYTUX chep ACSITETbHOCTH.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuruinHa «IIpoekTupoBaHMe M TEXHOJOTHMYECKas MOAJCPKKAa HMHHOBALMOHHOM
JeSITEIbHOCTH HAayKOEMKUX IPOU3BOACTB» BXOJIUT B 00s3aTEIbHYI0 4acTh y4eOHOIro IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHus  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIAJICHUsA),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

«VIlHHOBaLIMOHHOE NPEANPUHUMATEIBLCTBOY;

«MeTozp! onMcaHus U aHaJIn3a GOPMON3MEHEHNSI METAJIIOB U CIIJIABOB.

3HaHus (yMEHUs, BIAJCHUA), IOJIYYEHHbIE IPU U3YUYEHUU JAAHHON JUCUUIUIMHBI, OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

IToaroToBka K npoueaype 3aliThl U 321 Ta BHITYCKHOW KBaNU()UKALMOHHONW paboTHI;

IToxroroBka K caue u caada rocyJapCTBEHHOIO IK3aMEHa;

[Ipon3BoaCcTBEHHAS - IPEUITIOMHAS [TPAKTHKA.

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbTate ocBoeHUs AUCUMILIUHBI (MOAys) «IIpoekTupoBaHre U TEXHOJIOIMYECKast
NOJJEP>KKa MTHHOBALIMOHHOMN JIeATEIHbHOCTH HAYKOEMKHUX MPOU3BOJICTBY O00YUaIOUIHIiCS JOIKEeH
00J1a/1aTh CJIEAYIOIMMHU KOMIIETEHIUSIMU!

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHUA KOMIICTCHIIMH

YK-2 Cnocoben YHPAaBJIATH IPOCKTOM Ha BCCX 9TAIlaX €TI0 JKU3HCHHOI'O ITMKJIA

YK-2.1 DopMyIHpYET HA OCHOBE MOCTABJIEHHOM MpOOJEeMbl MPOEKTHYIO 337auy U
Croco0 ee pelleHus Yepe3 pealn3aluio IPOEKTHOrO YIPaBICHUS
YK-2.2 PazpabaTbiBaeT KOHIEMNIMIO NMPOEKTa B paMKax 0003HAYeHHOW MpPOOIEeMBbI:

dbopmynupyer 1enb, 3a7add, 0OOOCHOBBIBACT AKTYyaJIbHOCTh, 3HAYMMOCTb,
OKHJJaeMbl€ PE3YNIbTAaThl U BOZMOXKHBIE C(hephl NX MPUMEHEHUS

YK-2.3 Pa3pabarbiBaeT miuaH peaqu3aluy MNPOEKTa C YYETOM BO3MOXKHBIX PHUCKOB
peanu3ani U BO3MOXKHOCTEH MX YCTpaHEHHs, IUIAHUPYET HEOOXOAUMBIE
PECYPCHI

YK-2.4 OcyliecTBiIsIET MOHUTOPUHI XOJa pEAIM3alUU IPOEKTa, KOPPEKTUPYET

OTKJIOHCHHA, BHOCHUT HOOIIOJHUTCIIBHBIC M3MCHCHUSA B IIJIaH pCain3alluiv
IIPOCKTA, YTOUHACT 30HbI OTBETCTBCHHOCTH YYACTHUKOB ITPOCKTA

YK-2.5 [Ipemmaraer mnpouexypsl M MEXAHM3Mbl OLICHKM KadecTBa IIPOEKTA,
UHOPACTPYKTYPHbIE YCIOBHUS JUISI BHEIPEHHUS PE3YIbTATOB IIPOSKTA

OIIK-2 Cnocober pa3pabaTeiBaTh HAYYHO-TEXHHUYECKYIO, TIPOSKTHYID W  CIY)KEOHYIO
JIOKYMEHTAIMI0, 0hOPMIISITh HAYYHO-TEXHHUUECKHE OTYEThI, 0030pbl, MyOIUKAIIUU, PEIICH3UU

OIlK-2.1 PazpabGaTbiBaeT Bce BHABI HAYyYHO-TEXHHUYECKOW, KOHCTPYKTOPCKOH,
MPOCKTHOM ¥ TEXHOJOTMYECKOW JOKYMEHTAIlMW, HEOOXOMUMOU IS
(YHKIMOHMPOBAHUS  TNPOU3BOACTBEHHBIX  MPOIECCOB B 00JIACTH
METAJUTYPTHUA U METAIIO00PA0OTKH

OIlK-2.2 CocraBnser u odopMmiIsieT HAYYHO-TEXHUYECKHUE OTYEThl, BBIMOJIHSAET
TpeOOBaHUS HOPMOKOHTPOJISI IO pe3yiabTaTaM IPOU3BOJACTBEHHOW U
HCCIEA0BATENILCKOMN AeATEIbHOCTH

OI1K-2.3 BrimonaseT 0630pbl HAYYHO-TEXHUYECKON HHGOPMAIUH PA3TUIHBIX




KaTeropui, TOJTrOTaBIMBACT IyOJUKAMA W PEICH3UH 110 TEMaTHKE
npodeccHoOHATbHON ~ JEeSITeNbHOCTH B O0JIACTH ~ METaUTypruvl U
METAILI000PA00TKH

OIIK-5 CnocobGeH oOneHUBaTh pe3yiabTaThl HAYYHO-TEXHHYECKHX pPa3pabOTOK, Hay4YHBIX
UCCIIEIOBaHUI U 0OOCHOBBIBATH COOCTBEHHBIN BBIOOP, CUCTEMATH3UPYSI U 0000111ast JOCTHKEHHS
B OTPACIIHM METAJUTYPTUHU U CMEXHBIX 001aCTsIX

OIIK-5.1

[IpoBoauT Hay4yHbIE HCCIENOBAHUS [UIsl TONy4YeHUs 0a3bl JAHHBIX O
CBOMCTBAaX METAJUIOU3ACIIMM IIMPOKOIO HA3HAYECHUS C MOCIEIYIOLIEH
00paboTKOi1, aHAJIM30M U MHTEPIPETAIMEH MTOJIYUeHHBIX PE3YJIbTaTOB

OIIK-5.2

OneHuBaeT  pe3yiabTaThl  HAYYHO-TEXHMYECKUX  pa3paboTOK IO
COBOKYITHOCTH METOJOJIOTUYCCKUX TPHU3HAKOB JUISI BEIOOpA ONMTUMATBHBIX
pelIeHUi MO COBEPIICHCTBOBAHMIO CYIIECTBYIOIIUX TEXHOJOTHUYECKHUX
MIPOLIECCOB B METAJUTYPTUYECKOM OTPACIN H CMEKHBIX 00JIaCTIX

OIIK-5.3

CucrematuzupyeT # 0000I1aeT oOmbIT [JIs1 OOOCHOBaHUS BBIOOpa
ONTHMAJILHOTO peleHus pu pa3paboTke MHHOBAIMOHHBIX
TEXHOJOTHUECKUX MIPOIIECCOB B obmactu METAILTYyPTUN 51
METaI000pabOTKH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 72,1 akaj. 4acoB:
— aynuTopHas — 66 akaj. 4acos;
— BHeaynuTopHas — 6,1 aka. yacos;
— camocrosTenbHas pabora — 180,2 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 9K3aMeH, KypCOBOil TPOEKT, 3a4eT

AynutopHast ) s
o | vonraxTHAs pabora E 3 ®dopma TeKyIero
Paznen/ rema 3 (B axaz. vacax) g E‘ Bitn RORIPOT Kon
S & © | caMOCTOATENBHOM | yCIIeBaeMOCTH H
JUCLIATUINHBI 5 [ . | xoMnereHuuu
O Q & paboThI TIPOMEKYTOYHOMH
na6. | mpakr. | €&
Tlex. . = aTTecTaluu
3aH. 3aH. | QU &
1. VmpaBneHue NHpPOEKTOM Ha
BCEX OJTalax ero >KU3HEHHOTO
[UKJIa
AHanu3 Hay4HOH
JATEPaTypBHI,
1.1 MocraHoBKa MPOEKTHOU MOJITOTOBKA K Mosenka
3amaun 1 00OCHOBaHHWE MIPaKTHYECKOMY Bbll'[lg HHGI:-I HEIX YK-2.1,
crioco0a ee pelieHus yepes 6 2 16 3aHATHIO, S — YK-2.2,
peann3alyio  MPOEKTHOTO BBITIOJTHEHNE OIIDOC Ha,??;HSITI/II/I VK-2.3
yIpaBJleHHs 3aJaHui Ha P ’
00pa3oBaTenbHOM
noprasie.
AHanu3 HayqHOH
1.2 Paszpaborka mIaHa Y
JATEPaTypHI,
peanm3anuu  MPOEKTa C HOArOTOBKA K
y4eTOM BO3MO>KHBIX HDAKTHIECKOM Iposepka
PUCKOB  peaju3aluu U P y BBITIOJTHEHHBIX YK-2.4,
o 6 2 16 3aHATHUIO, . .
BO3MOKHOCTEH ux BLTIOMHEHME 3aJaHui, YCTHBIH VK-2.5
yCTpaHEHHUS. N OIpOC Ha 3aHSATHH.
3 3aJaHui Ha
IInanupoBanue
o0pa3oBaTeTbHOM
HEOOXOIMMBIX PECYPCOB HopTare
13 Pazpaborka
HAY4YHO-T€XHUUYECKOH, AHAIH3 HAVIHO
KOHCTPYKTOPCKOH, J'II/ITepaT;IpI)I
MIPOEKTHOM U ’
N MOJrOTOBKA K
TEXHOJIOTHYECKOM - aﬁTH‘leCKOM IIposepka VK-2.4,
JTIOKyMEHTAIIH, p y BBITTOJTHEHHBIX VK-2.5,
. 6 2/1,81 | 16 3aHATHIO, . .
HE0OXOaMMOH hitig: BBIIOTHCHME 3aJlaHUH, YCTHBIN YK-2.1,
(YHKIIMOHUPOBAHUS saammi Ha OIIPOC Ha 3aHSTHH. VK-2.2
MPOM3BOJICTBEHHBIX
o0pa3oBaTeTbHOM
mpoueccoB B o0yacTH HoDTANC
METaJITypTUN u P ’
MeTauo00paboTKu




AHanu3 HayqIHOU

JIUTEPaTypBhl,
MOATOTOBKA K VK-2.1
14 MonuTOpHHT  XOJIa IIposepka '
eaTu3aIiH MPOEKTa TPAKTHHEECKOMY BBIMTOJTHEHHBIX VK-2.2,
pHouez[ Bl U Mex:meMLi 6 631 1208 SAHATHIO, 3aaHUH, YCTHBIN YK-2.3,
Oé)eHKI/I ?a)lqecma MPOCKTa BRIIOHEHIE ornpoc Ha,?;};HﬂTI/II/I YK-24,
P 3aaHui Ha P ’ VK-2.5
00pa3oBaTeIbHOM
ropTare.
HWroro mo pasueny 24 12/4,811| 68,8
HUroro 3a cemectp 24 12/4,81| 68,8 SK3aMeH
2. Orenka pe3yabTaToB
HAYYHO-TEXHHIECKUX
pa3padboToK, HAYYHBIX
Hccae0BaHU I
AHann3 HayIHOH
JIUTEPATYPHI .
PaTYPhI, ITposepka 3ananuit
2.1 CocrasiieHue u IIOATOTOBKA K Ha
odopmiieHue MPaKTHYECKOM
Hg) pHO TEXHUYECKHX b 3aHATHIO ! 00pasoBaTeIbHOM OIIK-2.1,
v i rnopTare, OIIK-2.2,
OTYETOB IO pE3yNbTaTaM 5 2 35 BBINOJIHEHNE
MIPOM3BOICTBEHHOMN u 3aaHuil Ha FICMOHCTpAIHA yK-21,
p . JTAIOB VK-2.2
HCCIIEIOBATENbCKOM 00pa3oBaTeNbHOM
BBIMTOJTHSAEMOTO
EATEIIbHOCTH ropTare,
MPOEKTA.
MOJIrOTOBKA
MIPOEKTA.
2.2 OrmneHka pe3yJbTaTOB
Hay‘iHO'TCXHI/I‘iCCKI/IX
pa3paboTok o
COBOKYITHOCTH
Y IIpoBepka
METO/I0JIOTHIECKHX
HO[{FOTOBKa K BBIITOJIHECHHOT'O
NpPU3HAKOB Ul  BBIOOpa
ONTHMATBHEX pemensi 1o PaKTHIECKOMY MPAKTHIECKOTO
7 2 35 3aHATHIO, 3a1aHuS, OIIK-2.3
COBEPIIICHCTBOBAHUIO
BBIITOJIHCHUC IlCMOHCTpaLU/Iﬂ
CYIIECTBYIOIIIX
MPOEKTA. 9TAmNoB MPOEKTa Ha
TEXHOJIOTUYCCKHUX
3aHSATUU
MPOIIECCOB B
METaJUTypTU4eCcKOH
oTpacii M CMEXHBIX
o0macTax
2.3 Cucremaruszanus U
00001IeHHEe  OMbITa IS
000CHOBaHUS BbIOOpa
OIITUMAJIBHOT'O CILICHUA HO)IFOTOBKa K HpOBepKa
npu ag a0oTKe MPaKTHYECKOM BEITOTHCHHBIX OIIK-5.1,
p pasp 8 6/411 | 41,4 P y 3aJaHUM, 3alIUTa OIIK-5.2,
WHHOBAIIMOHHBIX 3aHATHIO, paboTa
IPOEKTa Ha OIIK-5.3
TEXHOJIOTHYESCKHX HaJI IPOCKTOM.
3aHATHH.
mporieccoB B obyactu
METaJUTypPTUH u
METaoo0paboTKu
Wroro no pazneny 20 10/41 |111,4
Uroro 3a cemectp 20 10/41 [111,4 3a4€ET,KIT
22/8,8 9K3aMEH, KypCOBOM
Hroro no aucrumianHe 44 " 1180,2 » KYP
4 MIPOEKT, 3a4ET




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

IIpy mnpoBeneHMM JIEKIMOHHBIX M IPAaKTUYECKMX 3aHATUN HUCHOJIB3YIOTCS Kak
TPaJUIIMOHHBIE, TAK U MOAYJIbHO-KOMIETEHTHOCTHBIE 00pa30BaTeIbHbIE TEXHOJIIOTUH, aKTHBHbIE
Y UHTEPAKTUBHbBIE METObI O0yUEHHUS.

Ha 3amarusx  menmecooOpa3sHO — HCMONB30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3auMooOy4deHus. [Ipu 3TOM HEOOXOJMMO MOBBIIATH TO3HABATENIbHYIO aKTUBHOCTb CTY/IEHTOB,
OpraHM3ys CaMOCTOSITENIbHYIO pa0OTy KaK UCCIIEA0BATENbCKYIO TBOPUECKYIO IEATEIBHOCTD.

Crnenyer MCHoib30BaTh KOMILJIEKC MHHOBALIMOHHBIX METOAOB AKTHUBHOIO OOY4YEeHHS,
BKJIIOYAIOLU B ce0sl:

- co3jaHue MpoOJIEMHBIX CHUTyallMil € IIOKa3aTelbHbIM pEIIEHUEM IPOOJIEMbl
npernojiaBaTenaeM 1 6e3 Hero;

- CAMOCTOSITEJIbHYIO IOUCKOBYIO JESTEIbHOCTh B PEIIEHUM NpOOJeM, HaIpaBiseMyro
IIPENOAABATEIIEM;

- CAMOCTOSITEJIbHOE pelleHHe MPo0IeM CTyICHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.

Peanuzanuss MHHOBAallMOHHBIX METOJOB OOY4YEHMs] BO3MOXHAa C MCIIOJIb30BAaHUEM
CJIEIYIOIIUX TPUEMOB:

pacKpbITUE IMpENojaBaTeiIeM IMNPUYMH U XapakTepa Heynaay, BCTPEYArOIIMUXCS Mpu
peleHny npodieM;

- IEMOHCTPALKS Pa3HbIX IOJIX0JI0B K PELICHUIO KOHKPETHON MPOOIIEMBIL;

- QaHAJIN3 NIOJIyYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE ITPAHMI] UX IPUMEHUMOCTH.

[Ipy mnpoBeneHHMH 3aKIIOYUTEIBHOIO KOHTPOJSE HEOOXOJUMO BBIIBUTH CTENEHb
IPaBUIBHOCTH, 00bEMa, ITyOUHBI 3HaHUH, yMEHU, HaBBIKOB, IIOJIYYE€HHBIX NIPH U3YYEHUH Kypca
Hapsily C BBISIBJICHUEM CTEIIEHH CaMOCTOSITEIbHOCTU B IPUMEHEHUHU MOJTYYEHHBIX 3HAHUH.

K uHTEepakTMBHBIM  METOAAM, HCIOJB3YEMBbIM IPU HW3YYEHHUHU  JUCLMILIMHBI
«IIpoexTupoBaHue U TEXHOJIOIMUYECKas MOJAIep>KKa THHOBALIMOHHON JESTEIbHOCTH HAYKOEMKUX
IPOM3BOJICTBY», OTHOCSATCS: HCHOJIb30BAHWE KOMIIBIOTEPHBIX CHUMYJALUM, pa30op KOHKPETHBIX
CUTyalluii B COYETAaHUH C BHEAYAUTOPHOH pabOTON C 1Lenpl0 (HOPMHUPOBAHMSI U Pa3BUTHUS
npodeccuoHaNbHBIX HaBBIKOB oOydaromuxcs. [lepegaya HEOOXOAUMBIX TEOPETUUECKUX 3HAHUMN
IPOMCXOIUT C UCTIONIBb30BAaHUEM MYJIbTUMEIUHHOTO 000PYA0BaAHMS.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSITeJIbHOH PadoThI 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Hapkesuu, M. 1O. lHHOBaTHKa ¥ MHHOBAI[MOHHBIC TEXHOJOTHH | y4eOHOe mocooue /
M. 10. Hapkesuuy, /. 1. Hazapenko ; MI'TY. - Marauroropck : MFTY, 2016. - 1 a1eKTpoOH. ONT.
JTICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=40. pdf&show dcatalogues/1/113033
5/40.pdf&view=true (mata oopamienus: 04.10.2019). - MakpooObeKT. - TeKCT : 3MeKTPOHHBIH. -
Nmeercs neyaTHbINA aHAJIOT.

2. [Tanumies, H. B. Ynpasnenue nnHoBanusamu : yueonoe nmocooue / H. B. [Tanurues, B.
A. burees, M. B. Hemkun. - Marautoropck : MI'TY, 2015. - 107 c. : un., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=870.pdf&show=dcatalogues/1/11183
60/870.pdf&view=true



(mara oopamenus: 04.10.2019). - MakpooObeKT. - TekcT : 3JMeKTpOHHBIHA. - MIMeeTcs: nmedaTHbIH
aHaJIoT.

3. Ceupunona, I'. C. uHoBaimoHHbii MeHeKMEHT . npaktukym / I'. C. CBupuzosa
MI'TY. - Marautoropck . MITY, 2016. - 123 c¢ : w1, Tadbm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2900.pdf&show=dcatalogues/1/1134
325/2900.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoodsekt. - Tekcr
SJICKTPOHHEIN. - IMeeTcs 1euaTHBIN aHaJIOT.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Cucrema opraHuzanuu HPOEKTUPOBAHUS TEXHOJOIMYECKUX KomiuiekcoB [Tekcr] :
yuebHoe mocodue / A. A. Crapymiko, B. . Kagomaukos, M. B. Akcenosa, A. K. benan ; MI'TVY.
- Marnutoropck,  2012. - 142  c. : WI., CXeMBI, TaOJ. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/10984
28/551.pdf&view=true (gara oopamenus: 04.10.2019). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -
ISBN 978-5-9967-0274-9. - imeeTcst Ie4aTHBIN aHAJIOT.

2. YycaBurtuna, I'. H. Metozs! ouenku 3¢ dextuBHocT UT-ipoektoB. IHBeCTULIMOHHBIE
MeTobl : yaeoHoe mocobue. U. 1/ 1. H. UycaButuna, B. H. Makamosa ; MI'TVY. - Marauroropck
: MI'TVY, 2016. - 1 saektpon. ont. muck (CD-ROM). - 3arm. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2692.pdf&show=dcatalogues/1/1131
659/2692.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynusl Takke Ha CD-ROM.

3. I'aBpmiioBa, 1. B. OcHoBbl oneHku 3¢ dextuBHOCTH U T-IpoeKTOB : 1a00paToOpHBIiA
npaktukym / . B. T'aBpunioBa ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - 3arir. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3292.pdf&show=dcatalogues/1/1137
662/3292.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

B) MeToauyeckue ykasaHus:
[Tpunoxenue 1.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpamMmmHoe oGecnieueHue

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Windows 7
Professional (mns  |/1-1227-18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpouHo

. cBO0OOIHO
7Zip pacnpoctpansgemoe [10 Occepouno
ﬁngH Komnac 3D |7 56117 or 16.03.2017 GeccpodHo

QForm J1-681-19 ot 12.07.2019 0eccpouHO




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika

DnekTpoHHas 0aza nmepuoauveckux usnanuii East

View Information Services, OO0 «MBUC» https://dlib.eastview.com/

HaHI/IOHaHBHaH I/IH(l)OpMaI_[I/IOHHO-aHaJ'II/ITI/ILIeCKaH
cucrema — Poccmiickmii  umugexc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)

[TouckoBas cucrema Axkamemusi Google (Google

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

Wudopmannonnas cucrema - EauHoe OKHO

URL: http://window.edu.ru/
JIOCTyIa K HHPOPMAIMOHHBIM pecypcam

denepanbHOE  TOCYIapPCTBEHHOE — OKODKETHOE

. URL: http://www1.fips.ru/
YUYPEKICHUE «DenepaabHBINA HUHCTUTYT

9 MaTepuaJibHO-TeXHHYeCKOe 00ecneueHue TUCIIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHre JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHWYECKHMH CPEICTBAMHU OOYYCHHMS, CIYKAIIMMHU Ui MPEICTAaBICHHUS Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPaHEHMs, HepeAayd U
npeJcTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTOpusl U POBEICHHS IPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYECHMs, CIY)KaLIMMU Ui IpPEJCTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHoH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHUYaJbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
M C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1j1si CAMOCTOSITEIHFHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHOI TexHHKoit ¢ maketom MS Office, ¢ monkiroueHuem k cetu «MHTEpHET
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMHU JJIsl XpaHEeH!s y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTr0 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMUECKON TOKYMEHTAIINY H MaTEPUAIIOB.

6. YueOHast ayquTopus Ui BBITOTHEHUS KyPCOBBIX IMTPOEKTOB (paboT) OCHaIIeHA:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.



IIpunoxenue 1

Y4eOHO-MeTOAMUYECKOE 00ecieueHre CAaMOCTOSTeIbLHO padoThl
00y4aroIuxcs

Pazpgen 1. lepaBnelme MPOEKTOM Ha BCEX ITANax €ro >KU3HCHHOI0 HUKJIa

Tema 1.1 IlocTaHOBKAa NMPOEKTHO# 3aga4u W 00OCHOBAHHME CIOCO0A ee pelleHHsT 4depe3
peanu3anuio NPOEeKTHOTO YNPaBJIeHUS

TeopeTuyeckrie BOIPOCHI:

©ooNO~WDNE

NogokrwdE

o e

Ilouemy naneko He Kaxkaas Uaesl, OTIUYAIOIIAsACS HOBU3HON, CTAHOBUTCS YCIIEIIHON HHHOBALUEH.
Kakuvie BubI MHHOBAIMIA BBIIENSAIOTCS B IPAKTHKE OM3HECa U TS KaKUX Ieei MPOU3BOIUTCS UX
KJTaccu(uKaITusI.

KakoBel xmrodeBbie (akTopsl ycrexa wHHOBammi? Ilokakute Ha mpumepe KakoH-THOO
UHHOBALUU.

Tema 1.2 Pa3paborka mnuaHa peaju3allid MPOeKTa C Y4YeTOM BO3MOKHBIX PHCKOB
peajM3anuu M BO3MOXKHOCTeil uxX ycrpanenust. IlnanupoBanne He00X0AMMbIX pecypcoB

Kaxwne ocHOBHEBIE 3Tanbl BKIoUaeT DopcalT-uccieoBaHueE.

Kaxkue cymecTByIOT CI0KHOCTH B peanu3anuu DopcailT-uccie0BaHuil.
Hackonpko oaM 3¢ ()eKTUBHBL.

Hazosute Tunoseie 3tansr HUOKP.

Urto Takoe ObICTpOE MPOTOTHITHPOBAHUE.

HazoBute ocHOBHBIE dTarnbl paboThI AJist OBICTPOTO MPOTOTUITUPOBAHUSL.

Uro Takoe IeHTp MPOTOTHITMPOBAHUSI.

Uro Takoe KoamamnTarms.

[TomymaiiTe 00 OCHOBHBIX TEHACHIIMSAX PA3BUTHSI MHHOBAIIMOHHBIX TPEATPUSTHHA

Tema 1.3 Pa3padoTka Hay4YHO-TeXHHYECKOH, KOHCTPYKTOPCKOH, NPOEKTHOH U
TeXHOJIOTHYeCKOo AOKYMEHTALMH, Heo0X0auMOoit IS (pyHkunoHupoBaHus
NMPOU3BOACTBEHHBIX MPOLECCOB B 00/1aCTH METAJLUIYPIHH M METAJL1000pad0TKHU.

Ha3oBuTe 0CHOBHBIE HCTOUHUKH MHHOBALHIA.

Yro Takoe GyHKIMOHATBHBIE HCTOYHUKYA MHHOBAIIUH.

Jaiite onpesenenue Tpancdepa TEXHOIOTHA.

Jis gero ucnosb3yroT TpaHcep TEXHOIOTUil.

HazoBure ¢popmsl mpsMoro tpaHcdepa TEXHOIOTHH.

Pacckakute 0 BO3MOXHOCTSIX TpaHC(hepa TEXHOIOTUN MEXIY MPEITPUATHIMHU.

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 pe3yJibTaTOB HAYYHO-TEXHHUYECKUX Pa3padoTOK, HAYYHBIX HCCJIeJ0BAHUIA.
Tema 2.1 Cocrapjienne u oQopMjieHHe HAYYHO-TEXHHYECKHX OTYETOB IO pe3ybTaTam
NPOU3BOJACTBEHHON U MCCIe10BATEILCKOI /1e1ITeJIbHOCTH.

TeOpeTI/IquKI/IC BOITPOCHI:

w N

1. HazoBwuTe OTAMYNTENbHBIE TPU3HAKH «HOY-Xay».
2. BosmoxHo nu ucnons3oBats PUJ] 6e3 paspeienus aBTopa 1 BHIIIIATE €My BO3ZHATPAXK/ICHUS.
3. BosmoxxHOo 11 ucnonb3oBats PUJ[ 63 THIIeH3MOHHOTO COTJIAIICHNUS?

Tema 2.2 OuneHka pe3yJbTaTOB HAYYHO-TeXHHYECKHX pa3padoTOK MO COBOKYMHOCTH
METOJ0JOTHYECKHX  NPHU3HAKOB  [Jsi  BBIOOpPAa  ONTHMAJBHBIX  pelleHHd 1o
COBEPLIEHCTBOBAHUIO CYIIECTBYIOLIUX TEXHOJOTHYECKUX MPOLECCOB B METAJLIYPruyecKo
0TPaC/JIU U CMEKHBIX 00J1aCTHAX.
TeopeTnueckue BOMPOCHL:
MeToapl MPOeKTHPOBaHMSI HAYKOEMKOH MPOAYKIMH, IPOLIECCOB U pon3BoAcTBa. [locTpoeHne cxeMsl
IPOLIECCOB IIPOU3BOJCTBA.
[InannpoBaHue MPOEKTa MOJACIMPOBAHUS CHCTEMBl YNPaBICHHUS IPOLECCAMH HAYKOEMKOI'O
MIPOM3BOICTBA.
OCHOBBI TIPOEKTHUPOBAHUSI OPIaHOB YHPABICHUS: OINpelesieHHe 3anad, (yHKIWUH, MIPaBOBBIX
00513aHHOCTEH, CTPYKTYPbI HHGOPMALIMOHHON CUCTEMBI.
KommiekcHoe mpaBoBoe oOecredeHHWEe BCEH  CHCTEMBbl  yOpaBICHHs W TIpolecca  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
MeTAJJIYPrMd U MeTAJLI000padoTKH.
XapakTepucTUKa HOPMATHUBHBIX U TPABOBHIX JOKYMEHTOB, PErVIAMEHTUPYIOIIMX OCYIIECTBICHUE
YIIPABICHYECKOU JCSITEIHLHOCTH.
Hcnonp3oBaHue mpaBoMepHBIX (HOpPM U METOJIOB YIIPABIICHHUS B HECTAHIAPTHBIX CUTYAIHIX.
OCHOBBI MPUMEHEHUS MAPCUTUIIATHBHBIX METOJIOB YIIPABICHUS U HAACICHUS TOJTHOMOYHUSIMH.
XapakTepucTuka u pa3paboTka OCHOBHBIX OPTaHU3AIMOHHO-TIPABOBBIX H HOPMATHUBHBIX JOKYMEHTOB,
PErIaMeHTUPYIOIIMX YIPABIECHYECKYIO ACSITENIBHOCTh HA NPEANPUSITHH.
Pazpabotka wmatpumpl HASHTH(QHUKAIMA OTBETCTBEHHOCTH 3a WCIIONB30BaHHE [IOKYMEHTOB B
MIPaKTUYECKOH NEATEIbHOCTH.



IIpunoxenue 2

a) Ilnanupyemble pe3yjbTarTbl 00y4YeHHMSl M OLIEHOYHbIE CPeACTBA Jis NPOBeIeHHUS
MPOMEKYTOYHOM aTTECTALMU:

CTpyKTypHBIii
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemblie pe3ynbTaThl
o0ydeHus

OneHouHble CpeCTBa

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

VK-2.1

dopmynupyer OCHOBE
IIOCTaBJICHHOMN IpO0JIEMBI
IIPOEKTHYIO 3aJady M crocod ee
pelieHuss 4epe3  peaau3aluio
IIPOEKTHOI'0 YIpaBJICHUS

Ha

TeopeTnyeckue BONMPOCHI K IK3aMEHY

1.

2.

7.

Merononorus ynpasjJIeHUs IIPOEKTOM Ha
BCEX JTallax €ro XU3HEHHOI0 LIUKIIA.

Kakue Buapl WHHOBaUMK BBIACHSAIOTCA B
IOpakTUKe Ou3Heca M Uil Kakux IeJel
IIPOU3BOJUTCS 150.¢ KJaccuukanus.
HazoBure OCHOBHBIE VCTOYHUKU
WHHOBALIUM.

Kak OLICHUBAETCS MHHOBAIIMOHHBIN
noreHuuan npennpusatua. Kakue 3amaum
YIPaBIEHUS HMHHOBALMOHHBIM IPOLIECCOM
peanusytorcs Ha npeanpustuu?  Kakue
TpeOOBaHUS MPEIBABIAIOTCA K IEPCOHAILY|
WHHOBALIMOHHOTO IIPEATIPUATHSL.

Kakue  moaxompl K MCCIEIOBaHUIO
WHHOBAIIMOHHOMN JIEATEIIbHOCTH
c(OpMHUPOBAITUCH K HACTOSALIEMY BpEMEHU?
JlaliTe NX KpaTKyr XapakTEepUCTUKY. B uem
COCTOUT  cnenuduka  HMHHOBALIMOHHOTO
IIPEANPUHUMATENBCTBA.

Kak dbopmupyercs TEXHOJIOTMYECKas
cTparerust pa3BuTHs OusHeca. KakoBbl
HUCTOYHUKHU (MHAHCOBBIX pecypcoB
MIPEATPUSTHS, OCYILIECTBIISIOIIETO
VHHOBALIMOHHYIO JECATEIbHOCTD.

IIpuBenuTe mpuMepsl NMPOEKTHBIX 3a4ad U
CHocOo0OB MX pEIIEeHUs Yepe3 peaan3aluio
IIPOEKTHOTO YIPABJICHUS.

Metononorus MPOCKTUPOBAHUA C
OINUMEHEHUEM KOMITEIOTENHEIX TEXHOTOTANA

YK-2.2

PazpabarrsiBaer
MIpoeKTa B
0003HaYEeHHOM
bopmynupyer
00OCHOBBIBAET
3HaYMMOCTb, OKHJ1aeMble
pe3yapbTaThl M BO3MOXKHBIC
cdepbl UX MPUMEHEHUS

KOHIICTIAIO
paMKax
MPOOJIEMBI:
Henb, 3aj1ayd,
AKTYaJIbHOCTbD,

TeopeTnyeckue BONPOCHI K 3a4eTy

1.

MeTtooorus
MPOEKTA B
POOIIEMBI.

MeToanl MIPOCKTUPOBAHUS CHCTEMBI
yIpaBlIeHUs] HAYKOEMKHUM MTPOU3BOJICTBOM.
CxeMma OpraHU3aINH HayKOEMKOTO
MPOU3BOJICTBA MO  MPUHIHUIY  «TOYHO
BOBpEMSD.

ConepxaHue W  B3aUMOCBSI3b  CHUCTEMBI
YIpaBJICHUS U TIPOU3BOJICTBEHHOM CHCTEMBI.
DNeMEeHTBl OpPraHU3alUOHHBIX  CTPYKTYP
YIPaBJICHUS TPOU3BOACTBOM.

pa3paboTKu
paMkax

KOHIIEILIUH]
0003HaAUYEHHOM




YK-2.3

Pa3zpabarsiBaer TJ1aH
peanu3any MpPOeKTa C Y4ETOM
BO3MOJKHBIX PHCKOB peaiu3aliu

TeopeTnyeckue BONMPOCHI K IK3aMEHY
1.

IMenn, 3amauM ¥ OPUHLUIBL YIPaBICHUS
HayKOEMKHUM IIPOU3BOACTBOM.

u BO3MO>KHOCTEHN ux[2. Meronel u  (QyHKOMM ~ yHpaBICHUSA
yCTpaHeHus, IUIAaHUPYET|  MpoLeccaMH B HAYKOEMKOM IPOU3BOJICTBE.
HE00XOIMMBIE PECYPCHI 3. Metoabl MIPOEKTUPOBAHUS CUCTEMBIL
yIpaBieHUs] HAYKOEMKUM MTPOU3BOJICTBOM.
4. Crpareruyeckoe MpOCKTUPOBAHUE CHCTEMBI
yhpaBieHUs] HAYKOEMKUM MTPOU3BOJICTBOM.
5. ABTOMaTHU3HPOBAHHOE MPOEKTUPOBAHUE
CUCTEMBI yIIPaBJICHUS IPOU3BOJICTBOM.
6. Mertononorus pa3paboTku IUI1aHa|
pealin3aluy MpoeKTa ¢ Y4eTOM BO3MOKHBIX
PUCKOB peaiu3aldd M BO3MOXXHOCTEH HX
yctpaHeHus. [lnmaHupoBanue HEOOXOAMMBIX
peCypcoB.
7. Ilpouenypsl 1 MeXaHU3MBbI OIICHKU Ka4ecTBa|
npoekTa. MH}pacTpyKkTypHBIE YCIOBHS LIS
BHEJJPEHUS PE3yIbTATOB MIPOEKTA.

YK-2.4 OcymecTBiser MOHUTOPHHT [[IpakTHYecKHe BONMPOCHI K IK3aMeHY
Xola  peanmu3anuu  MpoekTa,|l. Paspabotaiite ¢ mnpumenenuem QForm
KOPPEKTUPYET orkinonenus,| 2D/3D mporecc aCHMMETPUYHOM HMPOKATKH
BHOCHUT JIOToTHUTENbHBIE|  YM3 criaBos.

W3MEHEHUs B IUIaH peanusauuu|2. Paspabotaiite ¢ mnpumenenuem QForm

MIPOCKTA, YTOYHSIET 30Hbl|  2D/3D mpornece MUIIl 3arotoBoK cedeHuem

OTBETCTBEHHOCTH  y4acTHMKOB|  20x%20 mm.

MpoeKTa 3. Paszpabotaiite ¢ mnpumenenuem QForm
2D/3D mpormecc JIUCTOBOM IPOKATKU CO
cxemoil nedopmanuu aHaJOTUYHOM WIIK
nogo6Ho# npoueccy PKVII.

YK-2.5 IIpemmaraer  npoueaypel  ul[llpakTuYeckHe BONMPOCHI K IK3aMeHY
MeXaHW3Mbl OleHKH KaudecTBa[l. Paspabotaiite ¢ mnpumenenuemM QForm
npoekta,  uHQpacTpykTypHbie| 2D/3D mporecc KpUOMpPOKATKH.
yCIOBUS TUTST BHenpeHusa[2. Paspaboraiite ¢ mnpumenenueM QForm
pe3yIbTaTOB MPOEKTA 2D/3D MPOIIECC WHKPEMEHTAJIbHON

MPOKATKH.
3. Paszpabotaiite ¢ mnpumenenuemM QForm
2D/3D COBMEIIIEHHBIH poLecc

ACMMMETPUYHON MPOKATKU U TJIACTUYECKOM
ruOKM  JeTaneil KpymHOrabapuUTHBIX —Tell
BpAILICHHUS.

OIIK-2 CnocobeHn pa3pabaTbIBaTh
JOKYMEHTAINI0, 0OPMIISTh HAYTHO-TEXHUYECKHE OTUYETHI, 0030DbI, MyOINKAIIUH, PEICH3UH

HayYHO-TCXHUYCCKYIO,

IPOEKTHYI0 M  CIyXeOHYIO




OIIK-2.1 Pa3pabartsiBaer BCE Buabl| TeoperHyeckne BONMPOCHI K IK3aMeHY
Hay4HO-TEXHUYECKOH, 1. Merononorus pa3paboTky
KOHCTPYKTOPCKOM, MPOEKTHOM M|  HAYYHO-TEXHUYECKOW, KOHCTPYKTOPCKOM,
TE€XHOJIOTMYECKOU IIPOEKTHOMN u TEXHOJIOTMYECKOU
JOKYMEHTAllMM, HEOOXOAMMOM|  JOKyMeHTauuu, HEo0XoauMon s
ISt ¢byHkunoHUpoBaHUs|  (QYHKIMOHUPOBAHHUA  MPOU3BOJCTBEHHBIX
IIPOM3BO/ICTBEHHBIX IIPOLIECCOB B[  mpolieccoB B 0OOJIACTH  METALIypruu U
obmacTu METaJUTyprUH u|  MeTamuoo0paboTKy.

METauI000paboTKH 2. Kakue Tumsl nopapasieneHuil OTHOCATCS K|

MHHOBAIIMOHHOM CTPYKType IpEeaIpUITHIA?

3. B dem 3akimodaercss 0COOEHHOCTb OTJIENIOB
HUOKP, naboparopuii 1 Hay4HBIX IEHTPOB?

4. Uro mnoHuMMaeTrcs MOJA HWHHOBAIMOHHOM
uH(ppacTpyKTypou?

5. Kakuwe 3ajmaum pemaer HMHHOBalMOHHAs
uH(ppacTpykTypa?

6. Ilepeuncoure BUJIBI Hay4YHOU "
IIPOU3BOJICTBEHHON MPOIYKIIUH.

7. Haykoemkas npoJiyKIusl.

8. Mertononorus CAD/CAE/CAM
IPOEKTUPOBAHHUS.

OIIK-2.2 CocraBnsier odopmiser Teopernyeckue BONPOCHI K 3a4eTy
Hay4YHO-TEXHMUYECKHEe  OoT4eThL[l. Merononorus cocraBieHus U o(opmieHus
BBITIOJIHSAET TpeOOBaHMsI|  HAy4YHO-TEXHUYECKHX OTYETOB o
HOPMOKOHTPOJIS 110 pe3ysibTaTaM|  pe3yibpTaram IPOM3BO/ICTBEHHOM U
MIPOU3BOJICTBEHHOU ul  uccrenoBaTenbCKOM NeSITeIbHOCTH B
HCCIIEI0BATEIBCKON oOnactu METaJUTypruu "
NeSITeIbHOCTH METaJIJI000pabOTKHU.

2. Mertononorus MOHHUTOPHHIa X0/1a)
peain3anuy NpoeKTa.

3. Ilepeuncnure syeMEHTHl HHHOBAIMOHHOMN
MH(QPaACTPYKTYPBHI.

4. 4TO HPUHATO Ha3bIBaTh Hay4YHOH
opraHu3armei?

5. Kakosa poJIb WH)XUHUPUHTOBBIX]

OIIK-2.3 Beimonnsier 0030psI|[IpakTHYECKHEe BOMPOCHI K IK3aMEHY
Hay4YHO-TEXHUYECKOMN 1. PaszpaGoraiite ¢ mnpumeHenuem QForm
uHpopMaIuu pazmumunbix|  2D/3D ARB nporuecc.

KaTeropui, nofarotaBnuBaet|2. Paspaboraiite ¢ mnpumeneHunem QForm
nyonukanuu u peuersun no|  2D/3D poruecc WHKPEMEHTAIILHOU
TeMaTuke TpodecCHOHANBHON|  JHUCTOBOM (POPMOBKH.

JESTENBHOCTH B obmactu[3. Pazpabotaiite ¢ mnpumenenuem QForm
MeTaJLITypruu u|  2D/3D mpoiiecc X0I0JHOM CBAPKH CIIOUCTHIX
METauI000paboTKH KOMITIO3UTOB.

OIIK-5 CnocobeH oneHUBaTh Pe3yibTaThl

B OTPACIIM METAJUTYPTHH U CMEXKHBIX 00JIaCTsIX

Hay4YHO-TEXHUYECKHX pPa3paboOToK,
UCCIIeIOBaHUI U 00OCHOBBIBaTh COOCTBEHHBIHM BBIOOD, CHCTEMATU3UPYs U 000011ast JOCTHKEHUS

HAay4YHBIX




OIIK-5.1 [IpoBoaut HayuHble[TeopeTnueckue BONPOCHI K 3a4eTy
UCCIIeIOBaHMs A monydeHus|l. MeTonolornyeckue MPU3HAKU IS BBIOOPA
0a3pl JaHHBIX O CBOICTBax| ONTUMAaJIbHBIX pelIeHui 1o
METaJIJIOU3 AU IIUPOKOT0|  COBEPIICHCTBOBAHUIO CYILIECTBYIOIIHNX
Ha3HA4YeHUS C TMOCHEAYIOLEH| TEeXHOJIOTMYECKUX IIPOLIECCOB B
00paboOTKOW,  aHAMM30M M| METAUIYPTHUYECKOW OTpaciu M CMEXKHBIX|
UHTEpIIpeTalMe MOIY4YeHHbIX|  00JacTsX.
pe3yapTaToB 2. DyHKIUU ¥ CBOWCTBA MHHOBAIIUU.

3. «HHOBaUAY, «300peTeHney,
«OTKPBITUEY.

4. Cucrema HHHOBALIMOHHOM JESITETbHOCTH.

5. OcHOBHbIE ATarlbl WHHOBALIHOHHOTO
npoiecca.

6. CymrHocTh PyHIAaMEHTAITBHBIX H TTOUCKOBBIX
HAyYHO-UCCIIEIOBATENCKUX PadoT.

/. CyuHocTtb IIPUKJIIAHBIX
HAyYHO-UCCIIEIOBATENLCKUX Pa3pabOTOoK.

8. OTNBITHO-KOHCTPYKTOPCKHE u
3KCIEPUMEHTAIIbHbBIE pa3paboTKu.
I s srsnnyyysarrysnoyyrs o

OIIK-5.2 OueHuBaet pesynbrathl[TeopeTnyeckue BONPOCHI K 3a4eTy
Hay4YHO-TEXHUYECKUX 1. B uem omimuue mpaBa MNPOMBIIUICHHON
pa3paboTOK IO COBOKYIMHOCTH| COOCTBEHHOCTH M IaTEHTHOIO MpaBa.
METOJIOJIOTUYECKUX TPU3HAKOB[2. M3 Kakoro MeEXIyHApOJIHOTO JOKYMEHTa
JUis  BbIOOpa  ONTUMANbHBIX|  3aHMMCTBOBaH TEPMUH «I1paBo
peuieHuin IO|  TPOMBINUIEHHOW COOCTBEHHOCTI.
COBEPILIEHCTBOBAHUIO 3. Kaxkue COCTaBBI MpaBOHApYUIEHU N
CYLIECTBYOIIUX ucnosibzoBanus PUJI Bel Moxere Ha3BaTh B
TEXHOJIOTHYECKUX MPOLECCOB B|  IPa)kJIaHCKOM IIPABE.

MeTtautyprudeckoir otpaciu u@. HazoBute OTJINYUTEHHBIC MIPU3HAKU
CMEKHBIX 00J1acTAX CHOY-Xay».
5. Bo3moxxno mm wucnonb3oBaTth PUJ]  06e3
paspenieHusi aBTOpa W BBIUIATBL  €MY)
BO3HArpa<cHUsI.
6. Bo3moxxHo nm wmcnonb3oBath PHUJ] 0e3
JUIIEH3UOHHOT'O COTJIAIICHUS.
7. Kakumu MIPaBOBBIMU MEeXaHUu3MaMu
oOecrnieunBaeTcs 3aluTa pa3padoTuynka 0asbl
JaHHBIX. UTO Takoe «IuiaruaT.
OIIK-5.3 Cucremarusupyer u o6o6maer|[IpakTuueckue BOMPOCHI K IK3aMeHy

OTIBIT /i1 0OOCHOBaHMSI BBIOOpA
ONTUMAJILHOTO PELICHHUsS IpH
pa3paboTKe  WHHOBAIIMOHHBIX
TEXHOJIOTUYECKUX TPOLIECCOB B
obnactu METaJLITyprun "
METauI000paboTKH

1.

N

Pazpaboraiite ¢ npumenenuem QForm
2D/3D mpotiecc mpoKaTKH JIUCTOB ¢ pedpamu
KECTKOCTH.

Pazpaboraiite ¢ mnpumenennem QForm
2D/3D mpomecc NpOKAaTKU  JIMCTOB  C
(YHKIIMOHATIBHBIMH ITOBEPXHOCTSIMH.

Pazpaboraiite ¢ npumenenuem QForm
2D/3D  mpomecc  MPOKaTKH  JIMCTOBBIX
3arOTOBOK Hu ux MocCJeAyronIen
POOOTH3UPOBAHHOM MHKPEMEHTAIBHOM

dhonvorrr




ITopsinok npoBeneHHus: NPOMEKYTOYHON aTTeCTAllMH, MOKAa3aTeJd M KPHUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalysi IO JUCUUIUIMHE BKJIIOYAE€T TEOPETHYECKHE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS OOYYAIOUIMMHUCS 3HAHUM, ¥ MIPAKTUYECKHE 3aaHuUs,
BBISIBJISIFOIIME CTENEeHb C(HOPMHUPOBAHHOCTM YMEHUN M BIIAJICHHM, U MPOBOIUTCA B Qopme
9K3aMeHa B 3 cemecTpe U 3a4era B 4 CeMecTpe, a TAaKXKe 3alIUThl KypCOBOTO MTPOEKTA.

Tembl nokmamoB B Qopme mnpeseHtauuid no aucuuivinHe: «lIpoektupoBanue u
TEXHOJIOTUYECKas TOJ/IeP’KKa MHHOBAIIMOHHOM JIEATEIbHOCTH HAYKOEMKHX TPOU3BOICTBY !

1. Twin-roll casting technologies (TexHonoruu AByXBajIKOBOI'O JIUTHS).

2. CNC and robot-based incremental sheet forming technologies (TexHonoruu
WHKPEMEHTAJIbHOW JIMCTOBOM ()OPMOBKH, OCHOBaHHble Ha mpuMeHeHun UYIIY craHkoB u
POOOTU3UPOBAHHBIX CUCTEM).

3. Hydro/Gas forming technologies (Texnomoruu ruapo- u ra30OpMOBKH).

4. Superplastic forming technologies (Texnonoruu cynepriacTudeckoir GOPMOBKH).

5. Automotive steels of the first, second and third generations (ABromMoOHIBHBIE CTATH
HIEPBOI0, BTOPOT'O M TPETHETO MOKOJICHUIA).

6. 3D-printing and topological optimization (3D-meyars ®  TOMmOJIOTHYECKAS
ONITUMHU3AIHS).

7. Nanostructured and heterostructured materials (HanocTpykTypupoBaHHBIE U
reTepOCTPYKTYPUPOBAHHBIE MATEPHUAIBI).

8. Gradient and bimodal materials (I'paguenTHble 1 OUMOIaTbHBIE MATEPUAIIBI).

9. Low density and weight reduced steels (Ctaiu mOHWKEHHOW TUIOTHOCTH U BEca).

10. High and medium entropy alloys (Bbicoko- 1 cpeiHEIHTpONIUIHBIE CIIIABbI).

11. Superalloys (Cymnepcrmiassl).

12. Severe plastic deformation of sheet materials (MHTeHcHBHas MIacTHUECKas
nedopmarus JIMCTOBBIX MaTEPHUAIIOB).

13. Roll bonding technologies (TexHosoruu coenHEeHUs METAJUIOB MMPOKATKOM ).

14. Hot and cold plastic welding of Steel-X (X = Al, Ti, etc.) layered composites (I"opsiuas
U XOJIO/IHAS MJIACTHUYECKask CBapKa CIIOMCTBHIX KOMITO3UTOB cuctembl Steel-X (X = Al, Ti, etc.)).

15. Friction stir welding technologies (TexHosioruu cBapku TpEHUEM C IEPEMELTUBAHUEM).

16. Asymmetrical rolling technologies (TexHoa0rMM aCUMMETPUYHOMN MPOKATKH).

17. Cryorolling technologies (TexHomorum KpHoONnpoKaTku).

18. Advanced techniques of materials analysis: atom probe tomography, EBSD and 3D
EBSD, digital image correlation DIC (IIporpeccuBHble METOJbI aHalU3a MaTEpHUAJIOB:
aToMHO-30H10Bast ToMorpadust, EBSD u 3D EBSD, koppensuus nudpoBbix n300paskeHHii).

19. Sustainable metallurgy (Y croiiunBasi MeTaLTyprus).

20. Industry 4.0 (Manyctpus 4.0).

KypcoBoii nmpoekT BBINOIHAETCS MO PYKOBOJCTBOM Ipemnonasareis. B mpormecce ero
HanucaHus o0yJarouIuiicsi pa3BUBaeT HaBBIKM K HAay4yHOU paboTe, 3aKperuisisi U OJHOBPEMEHHO
pacmupsisi 3HaHUS, MOJYYCHHBbIE MPU M3YYEHUH AUCUMUILUIMHBL. [IpH BBINOTHEHUMH KYypCOBOIO
poeKkTa oOydJaromuiics JOJDKeH IIoKa3aTh CBO€ YyMeHue paboTaTb C HOPMAaTHUBHBIMU
matepuaiamu ('OCTeI) U ApyruMu JIUTEpaTypHBIMA HCTOYHHUKAMHU, a TaKXKe MOKa3aTh CBOKO
BO3MOXXHOCTh CUCTEMATHU3HPOBATh U aHATM3UPOBATh (PAKTUUECKHUM MaTepHall U CaMOCTOSITEIbHO
TBOPYECKH €ro OCMBICIIMBaTh. B mpoliecce HammcaHus KypcOBOIO IPOEKTa OO0yYaroluiics
JOJKEH pa3o0paThCcsi B TEOPETHUECKUX BOIPOCAX IMPEAJOKEHHOW TEMbl, CaMOCTOSATEIbHO
MPOAHATU3UPOBATH TEOPETUYECKUI MaTepua, 000CHOBATh MPAKTUYECKHE MPEITI0KEHUSI.

Tema kypcoBoro npoekra: «PazpaboTka TEXHOJOTUH TIOTYUEHHUS X/K CTATbHBIX JIUCTOB C
YM3 cTpykTypoit ansi ToOcHemyromeil poOOTH3MPOBAHHON HMHKPEMEHTAIBHON JIMCTOBOU
(GOpPMOBKM M TIONYYEHUS] H3JEIMH CIOKHON TeoMeTpudyeckod (opMmbl». YKazaHue: TMpu
BBIIIOJJTHEHUH  NPOCKTHBIX ~ paboT  wmcnonb3oBatk cpenctBa CAD/CAE/CAM  2D/3D
MOJEIINPOBAHUS.



3amanue Nel: paspaborath ¢ mpumeHennem QForm 2D/3D mpouecc JMCTOBOM MPOKATKU CO
cxemoit nedopmaruy aHaoruaHon i moaoonon mpoueccy PKVYII (puc. 1) ana nmonyyeHus B
Mmatepuane YM3 crpykrypsl. MicxonaHble JaHHBIE: BBIIOJHUTH KOMIIBIOTEPHOE MOJEIMPOBAHUE
nponecca PKVII mns ycnoBuii miiockoit aedopManuv B JBYMEPHOH ITOCTAHOBKE 3aadyl C
UCTIOJIb30BaHUEM CIIEIMAIN3UPOBAHHOTO HHKEHEPHOTO porpaMmMHoro odecnieuenust QForm 2D.
Cxema mporniecca PKVYII npeacrasinena Ha puc. 1. Yron nepeceyenus kanaioB — 90°. Paguycel
ckpyrneanii R = 2 mm, r = 1 mm. Tonmunza 3arotoBku — 8 mwm, jumHa — 40 MM. Marepuan
3aroToBku — ctaiab DC04 u3 6ubauorexn QForm. Martepuan nncrpymenta — H13 u3 6ubnuoreku
QForm. 3akon koHTakTHOTO TpeHus — JleBaHoBa (rpaduT + Boaa). CKOPOCTh AepOPMHUPOBAHUS —
5 mMm/cek. JlomonHUTENbHAS TeOpeTudeckast HHPpopMaIlys NpeacTaBlieHa Ha puc. 2-5.

Vkazanue: TpeOyeTcsi HW3Y4UTh HANpPSDKEHHO-Ie()OPMUPOBAHHOE COCTOSIHME —Marepuania
3arotoBku B mpouecce PKVYII u Ha ocHOBe monydeHHOW MH(OpManuu paspadoTarh IpoIecc
JMCTOBON MPOKATKU (pHC. 2) co cxeMoil nedopMali aHAJIOrMYHON WM MOA0OHOM mpoieccy
PKVIIL.

MyaHCcoH

_~Ivancon

MaTtpuua

3aroToBka

3aroToska

IIpece-hopma

r=1

8 MM

Pucynok 1 — Cxema nponecca PKVYII

Brictpee

BepxHuii Ba1ok

B

Huxuuii Banok

Pucynok 2 — Cxema npokaTku

3aganme Ne2: crpoektupoBarh ¢ npumeHenneM KOMIIAC-3D oGopynoBanue (puc. 3) s
peanu3any TEXHOJIOTMH TOJY4YeHHs] X/K CTaJbHBIX JUCTOB ImupuHOW no 400 mm ¢ YM3

CTPYKTYpPO.



Pucynok 3 — CAD mozens 000pyaoBaHus

Bamanue Ne3: paspabotars ¢ npumenenuem QForm 2D/3D u SprutCAM Robot texHomoruio
POOOTH3NPOBAaHHON MHKPEMEHTAILHOW JINCTOBOM (DOPMOBKH IS TTOJTyYEHHS U3CITUI CII0KHOM
reoMeTPUUECKOi (hOPMBI.

Pucynok 4 — PoOoTn3upoBaHHasi HHKpEMEHTallbHas JINCTOBasi (POPMOBKa

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOCKMA:

— Ha OIICHKY «OTJIIMYHO» (5 0ayuioB) — paboTa BHITIOJHEHA B COOTBETCTBHH C 33JJaHHEM,
OOyuaromuiicsi MOKa3blBaeT BBICOKMA ypoBeHb Bianenusi cpeiacrBamu CAD/CAE/CAM
mojenupoBanus ¢ npumeneHrneM KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; mpu stom
00yyaroImuiics IeMOHCTPUPYET BHICOKHE HHTEIIEKTYaJIbHbIE HABBIKU PELIeHUs TPOOIIeM U 3a1a4,
HAXOXKJICHHUS YHUKAJIBHBIX OTBETOB K ITPOOIIeMaM;

— Ha OLEHKY «xopomo» (4 6amra) — paboTa BBHIIOJHEHAa B COOTBETCTBUU C 3aJ[aHUEM,
00yJaromuicsl TOKa3bIBaeT yMEHUS MPOU3BECTH pacueT HanOoJee BaXKHBIX TEXHOJIOTHYCCKUX
napaMeTpoB, a TaK)Ke HaBbIKaMM IMpOoeKTUpoBaHus TexHonoruit OMJ] ¢ mpumenenuem 110
KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; mpu 3ToM 00y4aromuiicst JeMOHCTPUPYET
3HaHUS HE TOJBKO Ha YPOBHE BOCIPOU3BEICHHS M OOBACHEHMS HWHGpOpMAIMKU, HO U
MHTEJUICKTYaJIbHbIE HaBBIKH PEIICHUs MPOOJIeM U 3a7ad, HaXOXKJICHHUS YHUKAIBHBIX OTBETOB K
npobiaemam;

— Ha OIEHKY «YIOBJIETBOpUTETHHO» (3 Oamna) — paboTa BBIMOTHEHA B COOTBETCTBHUU C
3aJaHleM, OOyYaroIIMiCs TMOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOU3BEICHHS M OOBSCHEHHUS
UH(POPMAIINH, HHTEIUIEKTya IbHbIE HABBIKH PEIICHHS TIPOCTHIX 3a]1a4; TIPU STOM 00YJaIONIHiACs He
o0ajaeT HaBBIKAMH CaMOCTOSTEILHOTO pPAcyeTa, a TakXKe NMPOCKTHPOBAHUS TEXHOJOTHH C
npumenenueM [10 KOMITAC-3D, QForm 2D/3D u SprutCAM Robot;

— Ha OIICHKY «HEYJOBJIECTBOPUTENIBbHO» (2 Oanna) — 3aJaHue MPernoAaBaTeNs BBITOTHEHO
YAaCTUYHO, B TPOIECCE 3aIUTHl PaOOTHI 00YJarONTUICS TOMYCKAeT CYIIECTBEHHBIC OITMOKHU, HE



MOJKET II0Ka3aTh UHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS [TOCTABJICHHOM 3a1auH.

— Ha OLIEHKY «HeyJoBIeTBOpUTeabHO» (1 Oaymn) — 3amaHue mpenogaBaTesis BBIIOTHEHO
YaCTUYHO, OOY4YaIOUIMIiCS HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJCpKAHUE, HE MOXKET
MO0KAa3aTh MHTEJUIEKTyalIbHble HABBIKU PEIICHUS IOCTABJICHHOM 3a/1a4H.

Ilokazamenu u Kpumepuu oUueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromumiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeET
3HAHUSAMU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OILIGHKY «Xopoumo» (4 Oamna) — oOydarommiics AEMOHCTPHPYET CPEIHUN YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHbBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIC OIMIMOKH, HETOYHOCTH, 3aTPyJHEHHS IPY aHATUTUYECKUX OTepalusX, IepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHHIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€¢ KOHTPOJIBHBIX MEpONPHUATUI
JIOTIYCKAlOTCA OIIMOKM, NPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWN, YMEHUH, HaBBIKOB,
0Oy4arolIMiCsl HUCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TNPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHMSIMU NIPU X [IEPEHOCE HA HOBBIE CUTYaLIUU.

— Ha OLICHKY «HeY/10BJIETBOPHUTEILHO» (2 Oayia) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPETHUECKOTO MaTepuana, JIOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PELICHHsI MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyJOBJIETBOPUTEJAbHO» (1 Oamn) — oOydaromuiicss He MOXKET IMOKa3aTh
3HaHHSA Ha YPOBHE BOCIPOU3BEACHUA W OOBSCHEHHS HHQOpPMAIMHM, HE MOXET IMOoKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELLIEHUS POCTHIX 3a/1a4.



