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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00Cy>keHa 1 o00peHa s peanmsaruu B 2026 - 2027
y4eOHOM o1y Ha 3aceqaHuu Kadeapbl TexHoaoruii 00padboTKH MaTepuaioB

[Iporokonm ot 20 1. Ne

3aB. kadeapoii A.b. Momep

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa 1 o00peHa 1y peansaruu B 2027 - 2028
y4eOHOM Troly Ha 3aceanuu kadeapbl TexHomaoruii 00paboTKH MaTepuaioB

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii A.b. Monnep




1 Ilesn ocBOEHMSI AUCHMIIJIMHBI

[{enssMu OCBOCHHMS TUCIUILIMHBI SBIISIOTCS MPUOOPETEHHE KOMILIEKCA TCOPETUUYCCKUX
3HAHUM, YMEHUM W TPAKTHYECKUX HABBIKOB, HEOOXOJMMBIX IS PElICHHWS OCHOBHBIX 3aj1ad,
BO3HUKAIOIIMX IIPH  peaiu3alli  HWHHOBAIIMOHHBIX TMPOEKTOB, B TOM 4YHCJIE, B
BBICOKOTEXHOJIOTHYHBIX 00JIACTAX, a TAK)KEC HAYUYUTHCS MPUBJICKATh JIJIS PEUICHUS KOHKPETHBIX
3a7a4

2 MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Hucnunnuna IIpoexkTnpoBaHME W TEXHOJOTMYECKas MOIAEPKKAa HWHHOBALIMOHHOMN
NEeSITeIbHOCTH HAaYKOEMKHUX IPOU3BOJICTB BXOJUT B 00S3aTEIbHYI 4YacTh Yy4eOHOro IUIaHa
00pa30BaTeNbHON MPOrpaMMBl.

Jis  u3ydeHWs  AWCHMIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMEHUS,  BIaJICHUs),
c(hOpMUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS JUCIUILTNH/ TPAKTUK:

VM HHOBAaLIMOHHOE TIPEANPUHUMATENHCTBO

MeTtoibl onucaHus U aHAIH3a GOPMOM3MEHEHHSI METAJIOB | CILJIABOB

3uanus (yMeHUsl, BIaICHU), TOJIyYCHHbIE TPU U3yUYEHUU JaHHOW AMCUUIUIMHBL, OyIyT
HEOOXOUMBI JUISl U3YUYEHHS TUCIUTUIUH/TIPAKTUK:

[ToaroroBka K mpolieaype 3alIUThl U 3alIMTa BBITYCKHON KBaTH(PUKAIIMOHHON pabOThI

IToaroroBka k caade u caada rocyaapCTBEHHOI'O 5K3aMCHa
HpOI/ISBOI[CTBCHHaH - IpeaauIlsioOMHasd IpakKTUuKa

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI U IUIAHUPYeMble pPe3yJIbTaThl 00y4eHust

B pPE3yabTaTC OCBOCHHUA OUCIHUIIIMHBI ((HpOGKTI/IpOBaHI/IC U TEXHOJOIm4yeckKast
nogACPIKKa I/IHHOBaIII/IOHHOf/'I ACATCIIbHOCTH HaYKOéMKI/IX IIpOU3BOJACTB» 06yqa}0m1/1171091 JOJI2KCH
o0nazaTh CIeIyONMMA KOMITETCHIIUSIMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

YK-2 CriocobeH ynpaBisTh IPOSKTOM Ha BCEX dTarax €ro KW3HEHHOTO ITUKIIA

YK-2.1 dopMyIHpyeT Ha OCHOBE NMOCTABIEHHOW MPOOJIEMBI MPOSKTHYIO 3a/1a4y
1 CI0c00 ee pelieH sl Yepe3 peaTn3aliio IPOEeKTHOTO YIIPABICHUS
YK-2.2 Pa3pabaTbiBaeT KOHIIETIIIHIO MMPOEKTa B paMKax 0003HAUYEHHOM

HpO6J'ICMBIZ q)OpMy.]'II/IpyeT ociib, 3a1a4u, 000CHOBBIBACT AKTYaJIbHOCTD,
3HAYUMOCTDb, OKUAACMBIC PC3YJIbTAThl 1 BO3MOXKXHbBIC Cq)epBI nux

MPUMEHEHUS

YK-2.3 Pa3pabarbiBaeT miuaH peaan3aiuy MPOeKTa ¢ y4eTOM BO3MOXHBIX PUCKOB
peanu3anuy ¥ BO3MOKHOCTEH UX YCTpaHEHUs, INIAaHUPYET HEOOXOAUMbIE
pecypchl

YK-2.4 Ocy1iecTBISIET MOHUTOPUHT XO/a pealn3alui MPOEKTa, KOPPEKTUPYET

OTKJIOHCHHUA, BHOCHUT OAOIIOJHHUTCIIbHBIC UI3MCHCHH B IIJIaH pCain3allun
IMPOCKTA, YTOUHSCT 30HBI OTBECTCTBCHHOCTU YUACTHHUKOB ITPOCKTA

YK-2.5 [Ipenyiaraer mpoueaypbl 1 MEXaHU3MBI OLICHKH Ka4eCTBa MTPOEKTA,
MHGPaCTPYKTYpPHBIE YCIOBHS JJIsl BHEAPEHUS PE3YIIbTATOB IPOEKTA

OIIK-2 CriocobeH pa3pabaThiBaTh HAyYHO-TEXHUUECKYIO, IPOEKTHYIO U CITYKEOHYIO
JOKYMEHTAIMI0, 0hOPMIIITh HAYYHO-TEXHUYECKHE OTYETHI, 0030pbI, MyOJIMKAIIUN, PEIICH3UN

OIlK-2.1 Pa3pabartbiBaeT Bce BU/IbI HAYYHO-TEXHUYECKOU, KOHCTPYKTOPCKOM,
MIPOEKTHOM M TEXHOJIOTHYECKOW IOKYMEHTAIINH, HEOOXOAUMOM JIJIst
(YHKIIMOHUPOBAHUS MTPOU3BOICTBEHHBIX MPOIIECCOB B 00JIACTH
METaJUTYPTHH ¥ METAJIIO00Pa0OTKH

OIlK-2.2 Cocraisier 1 0pOpMIISIET HAYYHO-TEXHHUECKHUE OTUYETHI, BBITOIHSET
TpeOOBaHUS HOPMOKOHTPOJIS TI0 Pe3yJbTaTaM MPOU3BOJICTBEHHON U
WCCJICIOBATEILCKOM IeATEeTHhHOCTH




OIIK-2.3

BrimonHsieT 0030pbl HAYYHO-TEXHUYECKON HH(DOpMAIH Pa3InIHbBIX
KaTerOpuH, MOATOTABINBACT ITyOIMKAIIMH U PEIICH3UH 110 TEMaTHKE
poeCCUOHATILHOMN IEATEIILHOCTH B 00JIaCTH METAJLTypIUU U
METaI000pabOTKH

OIIK-5 CriocobeH olleHHBaTh Pe3yJIbTaThl HAYYHO-TEXHHUECKUX Pa3padOTOK, HAYUHBIX
HCCIe0BaHUN 1 000CHOBBIBATh COOCTBEHHBIN BBIOOP, CUCTEMATHU3HPYS U 00001ast
JOCTHKEHHS B OTPACIN METAJUTYPTrUU M CMEXHBIX 00JIaCTIX

OIIK-5.1

[IpoBoauT Hay4YHbIEC UCCIACAOBAHUS JJIS MMOTYUYEHHUs Oa3bl JAHHBIX O
CBOICTBaX METAJJIOU3AEIUN IIUPOKOT0 HA3HAYECHHUS C MOCIIEAYOIen
00paboTKOI1, aHATH30M U UHTEPIIPETAllel MOJYUYEHHBIX PE3YIbTaTOB

OIIK-5.2

OneHHUBaeT pe3ybTaThl HAYYHO-TEXHUYECKHUX Pa3paboTOK 0
COBOKYITHOCTH METOJIOJIOTHYECKUX MMPU3HAKOB IS BEIOOpA
ONTUMAIBHBIX PEIICHUM 110 COBEPILICHCTBOBAHUIO CYIIECTBYIOIINX
TEXHOJIOTMYECKUX MPOIECCOB B METAJUTYPIUUECKOM OTPACIU U CMEXKHBIX
00J1acTsAX

OIIK-5.3

Cucrematusupyer U 0000MIaeT OMBIT 7151 000CHOBaHUS BIOOpa
ONTUMAJILHOTO PEUICHUS IPU pa3pabOTKE HHHOBAIIMOHHBIX
TEXHOJIOTUYECKUX MPOIECCOB B 00JIACTH METAJLTYPIHH U
METaI000pabOTKH




4. CTpyKTypa, 00bEM U CO/lepKAHME TN CIUIIIHHBI
OO0mmas TpyJ0€MKOCTh JUCIMIUIMHBI COCTABIISICT 8 3a4ETHHIX €IUHMII 288 akajl. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas padoTta — 94,1 akaj. 4acos:
— ayauTopHas — 88 aKkajl. 4acoB;
— BHeayAuTOpHas — 6,1 akaj. 4acos;

— camocTosTeNbHas paboTa — 158,2 akaj. 4yacos;

— B (hopme npakTHyecKoi moarotoBku — 0 akas. Jac;
— MOJTOTOBKA K AK3aMeHy — 35,7 akaj. Jac

®dopma aTTecTally - IK3aMeH, 3a4eT, KypCOBOM MPOEKT

AynutopHas ) o
o KOHTaKTHast pabora E = ®dopma TeKyIero
=
B B aKaJl. yacax 3] Bu KOHTPOJIS
Pa3nen/ Tema 3 (B axan ) E R A . p Kon
g 3 © | caMOCTOSITENIFHOM | ycHeBaeMOCTH U
JTUCLUTUTAHBI 5 £ o . | xommerenyu
O g £ paboTsI MIPOMEKYTOYHOM
Tlek mab. | mpaxT. Z'S aTTeCTaluu
3aH. 3aH. O =
1. 3amaum (3TAIBl ¥ CTAIUH)
WHHOBAIIMOHHOTO Tpo1iecca
AHanm3 HayIHOH
JIMTEPaTypHI,
MOJrOTOBKA K
A IIposepka
1.1 OcHOBBI MIPaKTUYECKOMY
BBIIIOJIHEHHBIX VK-2.1, VK-
MHHOBALIOHHOTO 6 6 16 3aHATHUIO, N .
3aJJaHUM, YCTHBIN 2.2, VK-2.3
MEHEKMEHTA BBITIOJTHEHNE
N OIpOC Ha 3aHSITHH.
3amaHui Ha
00pa3oBaTerbHOM
roprae.
AHanu3 Hay4qHOH
JIUTEPATYPHI,
MIOJTOTOBKA K
T aﬁTH‘IeCKOM Tposepka
1.2 TexHOJIOTHYECKOE 6 6 14 p SAHSITHIO y BBITIOJTHEHHBIX VK-2.4, VK-
MPOTHO3UPOBaHUE ’ 3aJaHuM, yCTHBIN 2.5
BBINOJIHEHNE
N OIIPOC Ha 3aHSATHH.
3aJaHuH Ha
o0pazoBareabHOM
3 noprasie.
AHanm3 HayIHOH
JIUTEPATYPHI,
MOJIrOTOBKA K Mposepka
1.3 Ynpasnenue HPaKTUYECKOMY POBEP YK-2.4, VK-
BBIITOJTHEHHBIX
MHHOBAIMAMH B chepe 6 6 16 3aHATHIO, . N 2.5, VK-2.1,
. 3aJJaHUM, YCTHBIN
HAYKOEMKHX TEXHOJIOTHI BBINOJIHEHNE VYK-2.2
N OTpOC Ha 3aHSITHH.
3aaHui Ha
00pa3oBaTensHOM
noprasie.
AHanu3 Hay4HOU
JIATEPATyPBI
PaTypbl, TTposepka VK-2.1, VK-
1.4 PerynupoBanue TOATOTOBKA K
o BBITIOJTHEHHBIX 2.2, VK-2.3,
MHHOBAIIMOHHOM 6 6 10,8 | mpakruyeckomy . N
3a/1aHU, YCTHBII YK-2.4, VK-
JIESITEIbHOCTH 3aHATHIO,
OIIPOC Ha 3aHSATHH. 25
BBINOJIHCHHE
3aJaHui Ha




o0pazoBaTeIbHOM

nopTa’ne.
HWroro no pazaeny 24 24 56,8
Hroro 3a cemectp 24 24 56,8 DK3aMeH
2. Dranbl NPOEKTHON
JIEATEeIILHOCTH
AHanu3 HayqHOH
JIUTEPATYPHI .
Patyphl, ITpoBepka 3a1aHuii
MMOJTOTOBKA K a
MPAaKTUYECKOMY
2.1 OcHOBBI 00pa3oBaTCIILHOM
MPOSKTUPOBAHMS CUCTEMBI 3aHATHIO, b rnopraie OIIK-2.1,
ﬁ aBnegm HayKOEMKUM 5 6 35 BPITOJIHEHHC I[GMOI—I:CT aI,_u/m OIIK-2.2, YK-
yip y 3aJaHUH Ha P 2.1, VK-2.2
MPOHU3BOJICTBOM JTAIoB
o0pa3oBaTeIbLHOM
BBITTOJTHSAEMOTO
ropTa’e,
MPOEKTA.
IOJArOTOBKA
MPOEKTA.
IIpoBepka
2.2 Pa3paboTka mpoeKTa 4 POBEp
IToaroroska Kk BBITTOJTHEHHOTO
(hOpMHPOBAHUS CUCTEMBI
HpABJICHIA MpOLIECCaMI MPAKTUIECKOMY MIPaKTUIECKOTO
yip 7 2 25 3aHATHIO, 3a/1aHMs, OIIK-2.3
JIOTUCTHKH C YYE€TOM ITarloB
- o BBITIOIHEHHE JIEMOHCTPALIUS
MPOM3BO/ICTBA HAYKOEMKOM
TPOIYKIHH MPOEKTA. JTAroB MPOEKTa Ha
poay 3aHATHU
2.3 [IpaBoBoe oOecmeucHHe [IpoBepka
M [ToaroroBka
YIPaBIEeHYECKON DAKTHIECKOM BBITIOJTHEHHBIX OIIK-5.1,
JIeSITEIbHOCTHU B 8 12 41,4 P y 3aJIaHUM, 3aI1uTa OIIK-5.2,
. 3aHATHIO, padoTa
JIOTUCTHUYECKON cHucTeMe MpOeKTa Ha OIIK-5.3
HaJl IPOCKTOM.
HAYKOEMKOT'O MPOU3BOJICTBA 3aHATHH.
Wroro no pazneny 20 20 101,4
Hroro 3a cemectp 20 20 101,4 3a4€T,KII
9K3aMEH, 3a4YeT
Hroro no aucuuruinye 44 44 158,2 ) i

KypCOBOI ITPOEKT




5 Ob6pa3oBaTe/ibHbIEe TEXHOJIOTUH

[Ipy mnpoBeneHHWH JEKIUOHHBIX W MPAKTHUECKUX 3aHATUN MCHOJB3YIOTCS Kak
TpaJULIMOHHbBIE, TAK U MOJIYJIbHO-KOMIIETEHTHOCTHBIE 00pa30BaTeNbHbIE TEXHOJIOIHH, AKTUBHBIE
Y UHTEPAKTUBHbBIEC METObI O0yUEHUSI.

Ha 3amsTusix  menecooOpa3HO  MCMONB30BaThb  TEXHOJOTHIO  KOJUIEKTUBHOTO
B3anMoo0ydenus. [Ipu 3ToM HE0OX0UMO MOBBIILIATH TO3HABATENIbHYIO aKTUBHOCTH CTYJIEHTOB,
OpraHu3ysi CaMOCTOSITENIbHYIO PabOTy KaK MCCIIeI0BATEIbCKYI0 TBOPUECKYIO €S TEIbHOCTD.

CrnenyeT uCHONB30BaTh KOMIUIEKC MHHOBAIIMOHHBIX METOJOB aKTUBHOIO OOyuYeHUs,
BKJIIOYAIOIIUH B ceOs:

- CcO3JaHue TMpPOOJIEMHBIX CHUTyallMii C TIOKAa3aTEeJIbHBIM pELICHUEM MPOOJIEMBI
npernojanaTesieM U 0e3 Hero;

- CaMOCTOSITENIbHYIO TIOUCKOBYIO JIEATEIbHOCTh B PEHICHUH MPOOJieM, HANpaBIseMylO
IpernojaBaTesnem;

- CaMOCTOSITENIbHOE pelIeHre Mpo0JIeM CTyIeHTaMu 10l KOHTPOJIEM IPeroaaBaTers.

Peanu3anus WHHOBAaIMOHHBIX METONOB OOydYEHHUS BO3MOXKHA C HCIIOJIb30BAaHHEM
CJIEYIOIINUX IIPUEMOB:

- pacKpbITHE TperojaBaTeieM MPUYMH M XapakTepa HeyJad, BCTPEYAIOIUXCS MpU
pelIeHny mpooIieM;

- IGMOHCTPANXS PA3HBIX MOIXO0/I0B K PEHICHUIO0 KOHKPETHOH MPOOIIEMBL;

- aHAJIM3 TIOJTYYCHHBIX PE3yJIbTaTOB U OTHICKAHUE I'PAHUI] UX TPUMEHUMOCTH.

[lpy npoBeneHUHM 3aKIIOYUTEIBHOTO KOHTPOJII HEOOXOIUMO BBISBUTH CTEIICHD
MPaBUIBHOCTH, 00bEMa, TIIyOWHBI 3HAHWM, YMEHHWI, HAaBBIKOB, IMOJNyUYEHHBIX NPU H3YYCHHUU
Kypca HapsIy C BBISBICHHEM CTEIICHH CAMOCTOSITEIIbHOCTH B IPUMEHEHHH ITOTy9€HHBIX 3HAHUH.

K MHTepakTUBHBIM METO/aM, HCIIOJIb3YEMbIM MPU U3YYEHUH JUCHUIUTAHBI OTHOCSTCS:
WCIIOJIb30BaHNE KOMITBIOTEPHBIX CUMYJISIIHAN, Pa300p KOHKPETHBIX CUTYallMil B COYETAHHH C
BHEAYJIUTOPHOU pabOTON C 1eNbi0 (POpMUPOBAHUS U Pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB
oOyuaromuxcs. Ilepenaua  HEOOXOOUMBIX  TEOPETUUYECKUX  3HAHUNW  MPOUCXOAUT  C
WCTIOJIH30BAHUEM MYJIbTUMEIUIHOTO 000PY/JOBAHUSI.

6 YueOHO-MeTOAMYeCKOe oDecleyeHne CaMOCTOSITeJIbHOIH padoThl 00y4arommxcst

[IpencraBieno B npuioxeHuu 1.

7 OueHOYHbIE CPEACTBA VISl POBEICHUS IIPOMEKYTOYHOM aTTeCTAlluH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecnieYeHre QU CUUIIMHBI

a) OcHoBHas JUTEpaTypa:

1. Ananmpocenko, M. B. OcCHOBBI ympaBieHHS METALTyPrUYeCKHMH MAaIlMHAMU H
obopymoBanueM : ydeOHoe mocobue / M. B. Annmpocenko, O. A. ®unaroBa ; MI'TV.
-Maruutoropck : MI'TY, 2016. - 1 anekrpon. ont. guck (CD-ROM). - 3arn. ¢ Tutyi. 3kpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20338 (nara oopamenus: 20.01.
2025). - MakpooOBekT. - TeKcT : 371eKTpoHHBIH. - CBeaeHus qocTynHbl Takke Ha CD-ROM.



2. bapankosa, 1. 1. Uudopmarnmonnbie cucteMbl U1 WH(MOPMAITMOHHBIE TEXHOJIOTHU B
Metamutyprun : ydeOHoe mocobue / M. U. bapankosa, I'. B. CoTHukoB. - MarauToropck :
MI'TY, 2012. - 1 saekrpon. ont. guck (CD-ROM). - 3ari. ¢ turtyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20366 (nata obpamenus: 20.01.2025).
- MakpooObekT. - TekcT : anekTpoHHbIi. - CBeneHus qoctynHbl Takke Ha CD-ROM.

3. beman, A. K. [IlpoekTtupoBaHre U  HCCIEIOBAHUE  MEXaHU3MOB
MeTa/uTyprudeckuxmaiut : yueonoe nocooue / A. K. benan, E. B. Kynukosa, O. A. benan ;
MI'TY. -Maruutoropck : MI'TY, 2018. - 1 anekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2072  (mata
obpamienus: 20.01.2025). - MakpooObeKT. - TeKCT : 351eKTpOHHBIN. - CBEICHHS JOCTYITHBI TAKXKE
Ha CD-ROM.

0) /lonoJiHUTE/IbHAA JINTEpaTypa:

1. Uneuna, H. H. Teopust 06paboTku MeTaiioB AaBieHueM : npaktukyMm / H. H. Mnbuna
; MI'TY. - Maruutoropck : MI'TVY, 2017. - 1 anekrpos. ont. auck (CD-ROM). - 3ari. ¢ TuryiL.
skpaHa. - URL:  https://host.megaprolib.net/MP0109/Download/MObject/1559  (mara
obpamenusi: 18.07.2023). - MakpooOBeKT. - TeKcT : 371eKTpOHHBIN. - CBECHUS JOCTYITHBI TAKKE
Ha CD-ROM.

2. Kanbuenko, A. A. Merobl onucanus ¥ aHanu3a GOpMOU3MEHEHHUs MeTaslia : yueOHoe
nocobue / A. A. Kanpuenko, K. I'. ITamenko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anekTpoH. ontr. jguck (CD-ROM). -  3Barm. ¢ turyn.  okpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1762 (nata oopamenus: 26.07.2023). -
MaxkpooObekT. - TekcT : anekTpoHHbIH. - CBenenus goctynHsl Takke Ha CD-ROM.

3. Kampuenko, A. A. IlmaHupoBaHue SKCIEpHUMEHTa M 00pabOTKa pe3yJbTaTOB C
ucronb3oBanueM DBM : yuebnoe mocobue / A. A. Kampuenko, K. I'. [Tamenko ; MI'TVY. -
Maruurtoropek : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYIL. 9KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20572  (mata oOpaiieHus:
26.07.2023). - MakpooObekT. - TekcT : 37eKTpoHHbIA. - CBEICHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

B) MeToauvecKkue yKa3aHus:
1. MonenupoBanue (GOPMOUM3MEHEHHMs METalIoB M cmjaBoB (MeToauueckue ykasaHHs K
BBIMOJIHEHUIO J1a0OpaTOpHbIX paboT Mo AucHUIUIMHE «MeToJsl ONHMCaHus U aHajIu3a
(GopMOU3MEHEHHsI METAJUIOB M CILIABOBY» Ul CTYJIEHTOB, OOYyYaroIMXCs B MarucTpaType Io
HampaBieHuto  150400.68 «Metamnyprus», npodmwib «IIpokaTHOe  TPOU3ZBOACTBOY).
Maruurtoropck: M3n-so Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2013. 17c.
2. Boponusn b.U., PymsiaiieB M.U., ConoBbeB A.I'. O6opynoBanue AJis TPOU3BOACTBA U KAYECTBO
XOJIOJTHOKATaHOTo JUCTOBOro npokata. Maruuroropck: I'OY BIIO «MI'TVY», 2010. 60 c.

3. Tynynos O.H., Omenwsuenko b.4., lllemmyposa H.T'., Jlokorynnaa H.M. OGpaboTtka
MeTtauioB nasieHneM. [IpokatHoe nponsBoactBo. Marnuroropek: 'OV BIIO MI'TVY, 2008. 36

r) [IlporpammHuoe odecnieuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieyenune

Haumenosanue .
1o Ne moroBopa Cpok aeiCTBUS JIUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB000HO pacmpoctpansemoe [10 06eccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

| Haspanue kypca | Ccplika




denepalibHOE TOCYAAPCTBEHHOE 010 HKETHOS

yupexaenne «DenepaabHblii HHCTUTYT URL.: http://www1.fips.ru/
POMBIIUICHHOH COOCTBEHHOCTHY

HanmonansHas nHpopMannoHHO-aHATUTHYECKAS URL.:

crcrema — Poccuiickuii naaeke HaygHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHI) asp

DrexkTpoHHas 0a3a IepuoIUUecKuX u3ganuii East View
Information Services, OO0 «MBUC»»
9 MaTepuajibHO-TeXHHYECKOe o0ecrnedeHne JUCIUIIMHBI

https://dlib.eastview.com/

MarepuanbHO-TeXHHUECKOE 00ecTieYeHHe JUCIUTUINHBI BKIIOYALT:

1. YueOHast ayquTopust sl IPOBECHUS 3aHATHH JICKIIHOHHOTO THIIA OCHAIIICHA:

- TEXHUYCCKUMHU CPEJCTBAMU OOYYCHHS, CIYXKAIIUMH JUIS TPEACTABICHUS Y4eOHOMH
uHpopMauy OOJBIION AayJAUTOPUU: MYJIbTUMEIMHHBIMHA CPEJICTBA XPAHCHHS, INEpeqadd U
MPEJCTaBICHHS yUueOHOM HH(pOpMAIIHH;

- CICIMATM3UPOBAHHON MEOEIIbIO.

2. YueOHast ayJUTOpHs IS IPOBEJCHUS TPAKTUYCCKUX 3aHITUN OCHAIIICHA:

- TEXHUYECKUMHU CPEJCTBAMU OOYYCHUs, CIYXAIUMH I MPEACTABICHHUS yUeOHOM
uHbopMaluy OOJBIION AayJAUTOPUU: MYJIbTUMEIMHHBIMU CPEJICTBA XPAHCHHS, NEpeaadd U
MPECTaBICHUS yUueOHOM HH(pOpMAIIHH;

- CHICIMATM3UPOBAHHON MEOEIIbIO.

3. YueOHast aytuTOpHs JJIsl TPYIIOBBIX U WHIAMBHYaJIbHBIX KOHCYJIbTAIUN, TEKYIIETO
KOHTPOJISl M TPOMEKYTOYHOM aTTeCTAI[Md OCHAIIICHA!

- KOMIIbIOTEpHOM TexHuKOH ¢ makerom MS Office, ¢ moakouenuem k cetu «MHTEpHET»
U C JJOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

4. ITomerieHue 1151 CaMOCTOSITEIbHON pabOTHI OCHAILIEHO:

- KOMIbIOTepHO# TexHukoi ¢ makeroMm MS Office, ¢ noakmroueHnem Kk cetn
«lHTepHET» W € JOCTYNOM B DJEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTeIbHYIO Cpery
YHHUBEPCUTETA,

- CHeNMaIM3UPOBAHHON MeOebIo.

5. TlomemeHnue s XpaHEeHUS M NPOPUIAKTHUECKOTO OOCITYyXKMBAaHUS Y4eOHOTO
000pyI0BaHMUs OCHAIICHO:

- CHCIHMAJIM3UPOBAHHON  MeEOENplo:  CTeJUTaXaMH JUIi  XpaHEHHs  yd4eOHOTro
o0opyI0BaHuS;

-MHCTPYMEHTaMH JUI PEMOHTa y4eOHOTo 000pyIOBaHHUS;

- mKadaMu 11 XpaHEeHUs] Y4eOHO-MEeTOINYECKON TOKyMEHTAIINN ¥ MaTepUaJIOB.

6. YueOHas ayJUTOpHS /7Sl BBIIOJIHEHUS KYPCOBBIX ITPOEKTOB (paboT) OCHAIlIeHA:

- KOMITBIOTEpHOW TexHukoil ¢ makerom MS Office, ¢ mnoaxmoueHneM K ceTu
«lHTEpHET» W € JOCTYNIOM B DJEKTPOHHYIO HWH(GOPMAIMOHHO-00pa30BaTEIbHYIO CpEIy
HUBEPCUTETA; - CIICIIHATM3UPOBAHHON MEOETIBIO.



IIpunoxenue 1

YuebHO-MeTOAM4YeCKOe o0ecnedeHre CaMOCTOATEILHOM PadoThI
00yYaroIuxcs

Pazpen 1. lepaBnelme IMPOEKTOM Ha BCEX 3TANax €ro >KU3SHEHHOI0 MUKJIa

Tema 1.1 IlocTaHOBKAa NMPOEKTHOH 3aga4u W 00OCHOBAHHME CIOCO0A ee pelIeHHs 4epe3
peanu3anuio NpPoeKTHOT0 YNpaBJeHHus

TeOpeTI/I‘IeCKI/IC BOITPOCHI:

©ooNO AWM E

NogkrwdpE

~wdE

Ilouemy nanexo He Kaxxaas Uaesl, OTAUYAIOIIASACST HOBU3HON, CTAHOBUTCS YCIIEIITHON HHHOBALMEH.
Kakuvie BubI MHHOBAIMIA BBIIENSAIOTCS B IPAKTHKE OM3HECa U AT KaKUX Ieiei MPOU3BOIUTCS UX
KJIaccu(UKaIHs.

KakoBel xmrodeBble (akTopsl ycrexa wHHOBamwmii? [lokaxknTe Ha mnpuMmepe Kakoi-InOo
MHHOBALIMH.

Tema 1.2 Paspaborka njaHa peaju3allud NPOeKTa € Y4YeTOM BO3MO:KHBIX PHCKOB
peajJM3anuu M BO3MOKHOCTeil ux ycrpanenusi. IlnanupoBanne Heo0X0AMMBIX pecypcoB

Kaxwue ocHOBHEBIE 3Tamnbl BKIoUaeT DopcalT-uccie[oBaHuE.

Kaxkue cymiecTByIOT CI0XHOCTH B peanu3anuu OopcaiT-uccieioBaHuil.
Hackonpko oHM 3¢ ()eKTUBHBL.

Hazosute Tunoseie stanst HUOKP.

Urto Takoe ObICTpOe MPOTOTHITHPOBAHUE.

HazoBute ocHOBHBIE ATanbl paboThI AJist OBICTPOTO MPOTOTUITUPOBAHUSL.

UYT0 Takoe NEHTP NPOTOTUIIUPOBAHMUSI.

Uro Takoe KoamarnTarms.

[TomymaiiTe 00 OCHOBHBIX TEHACHIIUSAX PA3BUTHUSI HHHOBAIIMOHHBIX MPEATPUSTHHA

Tema 1.3 Pa3padorka Hay4YHO-TeXHHYECKOH, KOHCTPYKTOPCKOH, NPOEKTHOH U
TeXHOJIOTHYeCKOil JOKYMEHTALNH, Heo0X0auMoit IS pyHxkumonupoBanus
NPOU3BOACTBEHHBIX MPOLECCOB B 00J1ACTH METAJUIYPIMH M METALI000Pa00OTKH.

HazoBute 0CHOBHBIE HCTOUHMKH MHHOBAIHI.

Yro Takoe GyHKIMOHATBHBIE HCTOYHUKYA WHHOBAIIUH.

[aiite onpenenenue TpaHchepa TEXHOIOTUH.

Jly1st 4ero UCIoJb3YIOT TpaHC(Ep TEXHOJIOTHIA.

Hazosute popmbr npsimoro Tpancdepa TeXHOIOTHI.

PacckaxxuTte 0 BO3MOXHOCTSIX TpaHC(epa TEXHOIOTHIA MEKAY MPeNIPUITHIMU.

Pacckaxxute npo HenpsaMoi TpaHcdep TexHoJoruii? Yem oH OTIMYaeTcsa OT NpsAMOro TpaHcdepa
TEXHOJIOTHH.

Tema 1.4 MonuTopuHr XoAa peanu3anuu mnpoekrta. Ilpomenypsl U MeXaHH3MbI OLCHKH
KA4ecTBa MPOEKTA.

CyIIHOCTh yIpaBJieHHsI HAYKOEMKHM TIPOU3BOICTBOM.

OyHKIUH, METOJIBI U TIPOLIECCHI YIIPABIICHHUS.

Hduddepenumanns GyHKIUA ynpaBaeHHS.

[puHIMITEI HOPMHUPOBAHMS OPTAaHU3ALMOHHBIX CTPYKTYP YIIPABICHHUS ITPOIIECCAMH B HAYKOEMKOM
HPON3BOJICTBE.



Paznes 2. Onenka pe3yibTaTOB HAYYHO-TEXHHYECKHX Pa3pad0oTOK, HAYYHBIX HCCJIeJOBAHMIA.
Tema 2.1 CocraBjenne u odopmieHHe HAYYHO-TEXHHYECKHUX OTYETOB IO pe3yjbTaTam
NPOM3BOACTBEHHOM U MCC/Ie10BATEIbCKOI 1esITeJIbHOCTH.

TeOpeTI/I‘IeCKI/IC BOITPOCHI:

wn

1. HazoBuTe OTIMYUTENHHBIC IPU3HAKYU «HOY-Xay».
2. BosmoxHo nu ucnons3oBats PUJ] 6e3 pazpemeHus aBTopa v BHIIIJIATHI €My BO3HATPAXKICHUS.
3. Bo3moxknO 11 cnons3oBats PU /I 6€3 NHIIEH3MOHHOTO COTJIAIIEHMS?

Tema 2.2 OuneHka pe3yJbTATOB HAYYHO-TEXHHYECKHX Pa3padOTOK MO COBOKYIMHOCTH
MeTOJ0JIOTHYEeCKHX  INPM3HAKOB  [Js  BbIOOpPa  ONTHMAJIBHBIX  pellleHHi 1o
COBEPLIEHCTBOBAHUIO CYIECTBYIOUINX TEXHOJOTHYECKUX MPOLECCOB B METAIYPrHYeCKOn
0TPaC/IU U CMEKHBIX 00J1aCTHAX.
TeopeTuyeckre BOIPOCHI:
MeToapl MPOeKTHPOBAHMSI HAYKOEMKOH MPOAYKIMH, IIPOLIECCOB U pon3BoAcTBa. [locTpoeHne cxemsbl
IPOLECCOB MPOU3BO/ICTBA.
[InannpoBaHue MPOEKTa MOJACIMPOBAHMS CHCTEMbl YNPaBIEHHUS HPOLECCAMH HAYKOEMKOI'O
MIPOU3BOACTBA.
OCHOBBI TMPOCKTHPOBAHMS OPraHOB YIPABICHHS: ONpeACicHHE 3anad, (QYHKIUH, TPaBOBBIX
00513aHHOCTEH, CTPYKTYPHI HHPOPMAITMOHHON CHCTEMBI.
KommiekcHoe mpaBoBoe oOecriedeHHE BCEH  CHCTEMbl yOpaBJIEHHs W Ipouecca  ee
(YHKIMOHUPOBAHUS, a TaKKe MPAaBOBOTO PETYIUPOBAHUS OCHOBHBIX c(ep ympaBieHUECKON
JeSITeTbHOCTH.

Tema 2.3 CucremaTu3anus U 060011eHUEe ONBITA A1 000CHOBAHUS BHIOOPAa ONTHMATBHOIO
pellieHUsl NMpPU Ppa3padoTKe HHHOBAIMOHHBIX TEXHOJOTHMYECKHX MPOLIECCOB B 00JIACTH
MeTAJJIyPrud U MeTaNI000padoTKH.
XapaKkTepUCTHKa HOPMATHBHBIX M MPABOBBIX JOKYMEHTOB, PETJIAMEHTUPYIOIIMX OCYIIECTBIICHHE
YIpaBJIEHYECKON ACSATENLHOCTH.
Hcnonp3oBaHue NpaBOMEPHBIX (HOPM U METOIOB YIPaBICHHS B HECTAHIAPTHBIX CUTYalUsX.
OCHOBBI IPUMEHEHUSI TAPCUTUIIATUBHBIX METOJIOB YIIPABJICHUS M HA/IEIEHUS TOTHOMOYHSIMU.
XapakTepucTHKa 1 pa3padoTKa OCHOBHBIX OPraHNW3alMOHHO-TIPABOBBIX U HOPMATUBHBIX TOKYMEHTOB,
pErIaMEHTUPYIOLIMX YIIPABIEHYECKYIO IEATEIBHOCTh HA IPEANPUATHH.
Pa3zpaGoTrka MaTpuibl HAEHTH(QUKALKMN OTBETCTBEHHOCTH 3a MCIIOIb30BAaHUE JIOKYMEHTOB B
NPaKTUYECKON AEATEIbHOCTH.



IIpunoxenue 2

a) Ilnanupyemble pe3yabTaTbl O0y4YeHHMsl M OLICHOYHbIC CPeACTBA /IS INPOBeJdeHHSA
NPOMEKYTOYHOM ATTEeCTAllUM:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl
0o0yueHus

OneHouHbIE CPEICTBA

VYK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX 3Tarax €ro KU3HEHHOTO UK

YK-2.1

dopmynupyer OCHOBE
MIOCTaBJICHHOW poOIIEMBI
MPOEKTHYIO 33Jady U crocol ee
pelieHusl 4epe3  peaau3anuio
IIPOEKTHOT'O YIIPABJICHUS

Ha

TeopeTqucKHe BOIIPOCHI K 3K3aMEHY

1.

2.

7.

Metoponoruss ynpasiaeHUs NPOEKTOM Ha
BCEX JTalax ero )KU3HEHHOTO LUKJIA.

Kakue BuIpl MHHOBALMN BBIICISAIOTCA B
[IpaKTUKe OM3Heca W s KakuxX ILesel
IIPOU3BOIUTCS ux KJaccuuKanus.
Ha3osute OCHOBHBIE HMCTOYHUKHU
WHHOBAIIHN.

Kax OLICHUBAETCS MHHOBAI[MOHHBIN
noreHuuan npegnpuarud. Kakue 3agaun
YIOpPaBJIE€HUS WHHOBALIMOHHBIM IPOLIECCOM
peanmsyrorcs  Ha npennpustun?  Kakue
TpeOOBaHUS MPEbSBISIOTCS K IEPCOHATY
MHHOBAIIMOHHOT'O NPEATPUATHS.

Kakpe  momxompl K = HMCCIEIOBAHMIO
MHHOBAIIMOHHOU JEATEIIBHOCTH
c(OpMUPOBAIIUCH K HACTOSIIEMY BpEeMEHHU?
JlaliTe uX KpaTKyr XapakTepUCTHUKY. B uem
COCTOMT  cheuuduka  HHHOBALKMOHHOIO
IpEeIPUHUMATEILCTBA.

Kak dbopmupyercs TEXHOJIOTMYECKas
cTpaTerusi pas3BuTHUA Ou3Heca. KakoBbl
VUCTOYHUKU (bMHAHCOBBIX pecypcoB
IPENIPUITHS, OCYILECTBIIAIOILETO
MHHOBAIIMOHHYIO JI€ATEIbHOCTb.

ITpuBenure mpuMepbl NMPOEKTHBIX 3ajad U
Croco0OB UX PEUICHUs Yepe3 pealn3aluio
IIPOEKTHOT'O YIIPaBJICHHUS.

Metononorus MMPOCKTUPOBAHU A C
MINUMEHEHUEM KOMITETENHEIX TEXHOTOTAN

YK-2.2

PazpabarrsiBaer
MpoeKTa B
0003HaYeHHON
bopmynupyer
000CHOBBIBAET
3HaYMMOCTb, OXKHJIaeMble
pe3ynbTaThl W BO3MOXKHBIC
cdepbl UX IPUMEHEHUS

KOHIICIIIIHIO
paMKax
MPOOJIEMBI:
Henp, 3ajau,
AKTYaJIbHOCTBD,

Teopernyeckue BONpoOCHI K 3a4eTy

1.

3.

Merononorus
poeKkTa B
poOIEMBI.

MeToib1 MIPOEKTUPOBAHUS CUCTEMBI
YIPaBJIE€HUS HAYKOEMKHM ITPOU3BOJICTBOM.
Cxema OpraHu3anuu HayKOEMKOTO
IIPOU3BOJCTBA IO MNPUHLUIY  «TOYHO
BOBPEMSI».

CopmepxaHue ¥ B3aUMOCBSI3b  CHCTEMBI
yIpaBlIe€HUs U MPOU3BOICTBEHHOMN CHUCTEMBI.
ONEeMEHTBl  OpPraHM3alMOHHBIX  CTPYKTYP
yIpaBJIeHUs IPOU3BOJICTBOM.

pa3paboTku
paMKax

KOHIIEILIH
0003HaYEHHOM




YK-2.3

PazpabarsiBaer TJ1aH
peanu3ayu MpoeKTa € YYETOM
BO3MOJKHBIX PHUCKOB peaslu3aIliu

TeopeTnyeckue BONMPOCHI K IK3aMEHY

1.

Ilenn, 3amayn W NPUHLHUIBL YIPABICHUS
HayKOEMKHUM IIPOU3BOJICTBOM.

u BO3MO>KHOCTEHN ux[2. Meronet W (QyHKIMH ~ YIpaBICHHA
yCTpaHEeHUs, IUIAaHUPYET|  MpoLeccaMH B HAYKOEMKOM IPOU3BOJICTBE.
HEO0XOIUMBIE PECYPCHI 3. Metoabl MPOEKTHUPOBAHUS CHCTEMBI
yIOpaBlieHUs! HAYKOEMKHM IIPOU3BOJICTBOM.
4. Crpareruyeckoe MpOEKTUPOBAHUE CHUCTEMBI
yOpaBlieHUs! HAYKOEMKHM MTPOU3BOJICTBOM.
5. ABTOMaTHU3HPOBAHHOE MPOEKTUPOBAHUE
CUCTEMBI YIIPaBJICHUSI IPOU3BOICTBOM.
6. Merononorus pa3paboTKu TUIaHa
pealin3aluy MpoeKTa ¢ Y4eTOM BO3MOKHBIX
PHUCKOB peaIM3allid U BO3MOKHOCTEM HX
yctpaneHus. [InanupoBanne HEOOXOAUMBIX
pecypcoB.
7. Tlpouemypbl 1 MEXaHU3MBI OIICHKH KayeCcTBa|
npoekTa. MHppacTpyKTypHBIE YCIOBUS IS
BHEJJPEHUS Pe3yJIbTATOB MIPOEKTA.
YK-2.4 OcyiecTBiser MoHHUTOpHHT ([IpakTHYecKkne BONPOCHI K IK3aMEHY

XoJa  peanmm3anuu  MpoekTta,[l. Paspaboraiite ¢ mnpumenenuem QForm

KOPPEKTUPYET orkimonenus,| 2D/3D mpoliecc aCHMMETPHYHON IPOKATKH

BHOCHUT JOTONHUTENbHBIE|  YM3 cruiaBoB.

W3MEHEHHUs B IUlaH peanu3anuu|2. Paspabotaiite ¢ mnpumenennmem QForm

MPOCKTA, YTOUYHSET 30HbI|  2D/3D mpouecc UIIJ] 3aroToBOK cedeHHEM

OTBETCTBEHHOCTH  y4acTHUKOB|  20%20 mm.

MpoeKTa 3. Paszpabotaiite ¢ mnpumenernmem QForm
2D/3D mporecc JUCTOBOW MPOKATKH CO
cxemMoil nedopManiui aHAIOTHYHOW WJIH
nono6no# nporeccy PKVYIL

YK-2.5 IIpemmaraer  mpouenypsl  u|lIlpakTHYeckHe BONPOCHI K IK3aMEHY

MeXaHU3Mbl OLeHKM KadecTBa|l. Paspaboraiite ¢ mnpumeHennem QForm

npoekta,  uHbpacTpykTypHbie|  2D/3D mporecc KpUOMPOKATKH.

yCIIOBUSI TUTSt BHenpeHus[2. Paspaboraiite ¢ npumenenuem QForm

PE3YJIbTATOB IIPOCKTA

2D/3D nporuecc MHKPEMEHTAJIBHOM]
MIPOKATKH.

PazpaOoraiite ¢ npumeHenuem QForm
2D/3D COBMEIICHHBIH IPOIIecC

ACMMMETPUYHOMN MPOKATKUA U TIACTUYECKOM
ruOKu  Jetaneil KpymHOraOapUTHBIX —Tel
BpAILICHHUS.

OIIK-2 CnocobeHn pa3pabaTbIBaTh

HayYHO-TCXHUYCCKYIO,

IOPOCKTHYI0 M  CIIy>KEOHYIO

JIOKYMEHTAITHI0, 0(OPMIISTh HAyYHO-TEXHUUECKHE OTUYETHI, 0030pbl, MyOJIUKAIUH, PEIIEH3HHI




OIlK-2.1

Pa3pabGareiBaer  Bce
HAY4YHO-TEXHUYECKOM,
KOHCTPYKTOPCKOM, MTPOEKTHOU U
TEXHOJOTHYECKON

JNOKYMEHTalluu, HEoOXOAUMOn
JUTSt (GYHKITMOHUPOBAHHUS
MIPOU3BOJCTBEHHBIX IPOLECCOB
B o0jacTM METaUIypruu U

BUJIBI

TeopeTnyeckue BONMPOCHI K IK3aMEHY

Mertononorus pa3paboTky
HAy4YHO-TEXHHYECKOH,  KOHCTPYKTOPCKOIA,
IIPOEKTHOMN u TEXHOJIOTMYECKOU
JOKyMEHTaluH, HEoOX0oanMOn sy
(YHKIMOHMPOBAHUS  MPOU3BOACTBEHHBIX
IPOLIECCOB B 00JAacCTH METAUIypruu U
METAIIII0O00PaOOTKH.

MeTaJI000paboTKN 2. Kakue Tumsl nojpasjesieHuil OTHOCATCS K|

MHHOBAIIMOHHOM CTPYKTYpE MPEIIPUITHI?

3. B uem 3axiouaercs 0COOEHHOCTh OT/EINIOB
HUOKP, naGoparopuii 1 HAy4YHBIX LIEHTPOB?

4. Uro moHMMaeTcsi 10X HWHHOBAI[MOHHOM
UHPPACTPYKTYPOI?

5. Kakue 3amaum pemraer MHHOBaIMOHHAs
uHppacTpykTypa?

6. Ilepeuncnure BUJIbI Hay4YHOH u
MIPOU3BOJICTBEHHOH MPOYKIINH.

7. Hayxoemkas mpoyKIusi.

8. Merononorus CAD/CAE/CAM
IPOCKTHUPOBAHHUS.

OIIK-2.2 CocraBnsier u  odopmusier| Teoperudeckue BONpPOCHI K 3a4eTy
Hay4yHO-TEXHMYECKHe  oT4eThL|l. Merononorus cocraBieHuss U oGpOpMIICHUS
BBITTOJTHSACT TpeOOBaHUs|  HAYYHO-TEXHHUYECKUX OTYETOB o
HOPMOKOHTPOJIA 10 pe3ysbTaTaM|  pe3ysbTaTam IIPOM3BOJICTBEHHOMN u
MIPOU3BOICTBEHHOM u|  HCCIIeIOBaTEIBCKOM JeSATeIbHOCTH B
HCCIeI0BaTEeIbCKON oOnactu MeTaJuTypruu u
JeSITeIbHOCTH METaJIJI000pabOTKH.

2. Mertononorus MOHUTOPHHTa Xo7aj
peanr3aIiy MpoeKTa.

3. Ilepeuncnaure >1eMEHTHl HMHHOBAIIMOHHOM
MH(QPaACTPYKTYPHI.

4. 4TO MIPUHSATO Ha3bIBaTh Hay4YHOH
opraHuzarmei?

5. Kakosa poJIb WH)XUHUPUHTOBBIX|

OIIK-2.3 Beinonnsier o030psI|{[IpakTHYecKHe BONIPOCHI K IK3aMeHY
Hay4YHO-TEXHUYECKOMN 1. Paspaboraiite ¢ mnpumeHennem QForm
uHpopMaIuu pasmuunbix|  2D/3D ARB mporiecc.

KaTeropuw, noarotaBnuBaer|2. Paspaboraiite ¢ mnpumeHenmem QForm
nyOomukanuu u  peuensun mo|  2D/3D nporecc MHKPEMEHTAJIBHOM]
TeMaTHUKe MpPOPECCHOHATbHON|  JHCTOBOM (POPMOBKH.

JESATEIbHOCTH B obmactu[3. Pazpabotaiite ¢ mnpumeHenuem QForm
METaJTypruu u| 2D/3D mporiecc X0I0IHON CBApKH CIOUCTHIX|
METaI000paboTKU KOMITIO3UTOB.

OIIK-5 CnocobGeH o1eHuBaTh pe3yiabTaThl HAYYHO-TEXHUYECKHX pa3padOTOK,
WCCJICIOBAaHM U 0OOCHOBBIBATH COOCTBEHHBIN BHIOOD, CUCTEMATH3UPYS U 0000111as JOCTHKEHUS

B OTPaCIIM METAJUTYPTHH U CMEXKHBIX 00JIacTIX

HAay4YHBIX




OIIK-5.1 [IpoBoauT HayuHbIe[eopeTHUecKkue BONPOCHI K 3a4eTy
uccnefaoBanus Ui noiydeHusi|l. Meromonornueckue mpu3HAKU ISl BEIOOPA
0a3pl JTaHHBIX O CBOWCTBax|  ONTUMAJbHBIX pereHuit 1o
METaJUIOU3ACIIU IIMPOKOTO|  COBEPILIECHCTBOBAHUIO CYIIECTBYIOIINX
Ha3HA4YeHUS C TOCIEAYIOUIEH|  TEXHOJOTHMYECKHX IIPOLIECCOB B
00paboTKOiA, AHAJIN30M M| MeTajulypruueckol OTpacii €M CMEXKHBIX
UHTEpIpEeTaleil MOJIyYeHHBIX|  0O01acTaXx.
pe3yapTaToOB 2. DyHKIWU ¥ CBOWCTBAa MHHOBAIIHA.

3. «MHHOBaLMAY, «M300peTeHue,
«OTKPBITUEY.

4. Cucrema MHHOBAallMOHHOM J€ATEIbHOCTH.

5. OcHOBHBIE 3Tarlbl WHHOBALIMOHHOTO
mporecca.

6. CymHocTh QyHIAMEHTAIBHBIX U TOMCKOBBIX|
HAYYHO-HCCIIEeI0BATENIbCKUX PaldoT.

/. CyuHocTtb MPUKIaTHBIX
HAYYHO-HCCIIEeI0BATENIbCKUX Pa3padOToK.

8. OMNBITHO-KOHCTPYKTOPCKHE 71
AKCIIEPUMEHTAIIbHbIE pa3paboTKu.
A VAl

OIIK-5.2 OueHuBaet pesyibrarsl{Teopernyeckue BONPOCHI K 3a4eTy
Hay4YHO-TEXHUYECKUX 1. B ueM oTiamume mpaBa MPOMBIIUICHHOM
pa3paboTOK MO COBOKYIHOCTH| COOCTBEHHOCTH M MATEHTHOTO MpaBa.
METOJIOJIOTHYECKUX TMPHU3HAKOB[2. M3 Kakoro MexayHapOJHOTO JTOKYMEHTa
JUis  BeIOOpa  ONTHMANBHBIX|  3aMMCTBOBaH TEpMUH «IpaBo
peuieHuin 10|  MPOMBIIIJIEHHOW COOCTBEHHOCTH.
COBEPILIEHCTBOBAHUIO 3. Kaxkue COCTaBBI MpaBOHAPYLIEHU
CYIIECTBYIOIINX ucnosp3oBanus PUJI Bel Moxkere Ha3BaTh B
TEXHOJIOTHYECKUX MPOLECCOB B|  IPaKJaHCKOM IpaBe.

MeTautyprudeckoi otpaciu u@. Hazosute OTJINYNATEIbHBIE TIPU3HAKH]
CMEXKHBIX 00J1acTAX KHOY-Xay».
5. Bo3moxxno mm wucmomws3oBath PUJ[ 0Ge3
pa3penieHuss aBTOpa M BBILIATBL  €MY
BO3HArpaxJacHUsI.
6. Bo3moxxHo 1m wucnonbs3oBaTth PUJ[ 0Oe3
JUIIEH3UOHHOTO COTJIAIICHUSI.
7. Kakumu MIpaBOBBIMHU MEXaHU3MaMH
oOecrnieunBaeTcs 3aluTa pa3paboTynka 6as3bl
JaHHBIX. UTO Takoe «Iuiaruar.
OIIK-5.3 Cucrematuzupyer u o6o6maet|[I[pakTHyecKue BONPOCHI K IK3aMeHY

ombIT JuIg 000ocHOBaHMs BbIOOpall. Paspaboraiite ¢ mnpumenenuem QForm
ontumansHOro pemenus upu| 2D/3D mporecc mpoKaTKH JUCTOB ¢ peOpamMu
pa3paboTKe  WHHOBAIMOHHBIX|  JKECTKOCTH.

TEXHOJIOTHYECKUX TporeccoB B|2. Paspaboraiite ¢ mnpumeHennmem QForm
obnacTtu METaJTypruu u| 2D/3D mpomecc TpOKaTKH JIUCTOB  C
MeTaI000paboTKN (GYHKIMOHATBHBIMUA MTOBEPXHOCTSAMHU.

3. Paspabotaiite ¢ mnpumenenuem QForm
2D/3D  mpomecc MpOKaTKH  JIHCTOBBIX|
3ar0TOBOK 17§ 179 TIOCJIETYFOIIEH
POOOTU3NPOBAHHOM MHKPEMEHTAJILHOU
daonniopr

Ilopsinok npoBeleHUs] NPOMEKYTOUHON aTTecTAllMH, TOKAa3aTeJd W KPUTEpPUH



OICHUBAHUA:

[IpoMexyTouHast aTTeCTallMs IO TUCHUIUIMHE BKJIHOYAET TEOPETUYECKUE BOIPOCHI,
TIO3BOJISIIONINE OLICHUTH YPOBCHb YCBOCHHS OOYYAIOLIMMUCS 3HAHHUMW, U MPAKTUYCCKUE 3aaHusl,
BBISABJISIOLIME CTENEeHb CHOPMHUPOBAHHOCTH YMEHHUM W BJIAJCHUN, M TPOBOAUTCS B (opme
JK3aMEHa B 3 ceMecTpe U 3aueTa B 4 CeMeCTpe, a TAK)Ke 3alUThl KypCOBOTO MPOCKTA.

Tembl mokmazoB B QopMe mnpe3eHTanuii 1o gucuuiuinHe: «lIpoekTupoBaHue
TEXHOJIOTUYECKasl MOJICPIKKA MHHOBAIIMOHHOMW JESATEIbHOCTH HAYKOEMKHX ITPOU3BOJICTBY:

1. Twin-roll casting technologies (TexHonoruu AByXBaaKOBOI'O JINTHS).

2. CNC and robot-based incremental sheet forming technologies (Texunomoruu
WHKPEMEHTAJIBHOW JIMCTOBOM ()OPMOBKH, OCHOBaHHble Ha mpuMeHeHun UYIIY craHkoB u
POOOTU3HPOBAHHBIX CUCTEM).

3. Hydro/Gas forming technologies (Texunomoruu rugpo- u ra3o(GoOpMOBKH).

4. Superplastic forming technologies (TexHosioruu cynepruiacTHuecKoi POPMOBKH).

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

6. 3D-printing and topological optimization (3D-meyars ®  TOmOJIOrHYECKas
ONTUMH3ALIHSA).

7. Nanostructured and heterostructured materials (HanoctpykrypupoBaHHBIE |
reTepOCTPYKTYPUPOBAHHBIC MATEPHAIbI).

8. Gradient and bimodal materials (I'panuenTHBIC 1 OMMOATIBHBIC MaTEPUAIIBI).

9. Low density and weight reduced steels (Ctanu moHMWKEHHON TNIOTHOCTH U Beca).

10. High and medium entropy alloys (Bbeicoko- 1 cpeiIHEIHTPONUITHBIC CILIABHI).

11. Superalloys (CynepcriaBbr).

12. Severe plastic deformation of sheet materials (MHTeHcuBHas IuIacTUYECKas
nedopmarius JTUCTOBBIX MaTEPHAIIOB).

13. Roll bonding technologies (TexHosoruu coeIMHEHNsT METAJUIOB MTPOKATKOH ).

14. Hot and cold plastic welding of Steel-X (X = Al, Ti, etc.) layered composites (I'opsiuas
Y XOJIO/IHAS IJIACTHYECKasl CBapKa CIOMCTHIX KoMIo3uToB cuctembl Steel-X (X = Al, Ti, etc.)).

15. Friction stir welding technologies (TexHosmoruu cBapku TPEHHEM C TIEPEMEIINBAHUEM ).

16. Asymmetrical rolling technologies (TexHonoruu acCHMMETPUYHON TIPOKATKH).

17. Cryorolling technologies (TexHomoruu KpuonpoOKaTKH).

18. Advanced techniques of materials analysis: atom probe tomography, EBSD and 3D
EBSD, digital image correlation DIC (IlporpeccuBHble METOABI aHaNIKW3a MAaTEPUAJIOB:
aToMHO-30H10Bast Tomorpadust, EBSD u 3D EBSD, xoppensiius udpoBbIX H300pakeHui ).

19. Sustainable metallurgy (YcroituuBast Mmetamtyprus).

20. Industry 4.0 (Muayctpus 4.0).

KypcoBoii nmpoekT BBINOJTHSAETCS MOJ PYKOBOJACTBOM Ipernojasareis. B mporecce ero
HamMcaHus 00ydYaroluiicss pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
paciupsisi 3HaHUS, MOJyYEHHbIE MPU HM3YYEHUH TUCHUIUIMHBL. [Ipy BBINOJHEHHMH KYpCOBOIO
npoekTa oOydarouuiics JOJ/DKeH TI0Ka3aTh CBO€ YyMeHHe paboTath € HOPMAaTUBHBIMHU
matepuaiamu (I'OCTsrI) U ApyruMu JUTEpaTypHBIMH HCTOYHUKAMHU, a TaKXKE MOKa3aTh CBOIO
BO3MOXKHOCTh CUCTEMATU3UPOBATh U aHAJIM3UPOBAThH (DAKTUUECKUN MaTepHall U CaMOCTOSITEIbHO
TBOPUYECKH €ro OCMBICIMBaTh. B mpoliecce HamucaHus KypcOBOTO MpoekTa oOydaromuics
JIOJDKEH pa3o0paThCsi B TEOPETHUUECKUX BONMPOCAX MPEATIOKEHHON TEeMbI, CaMOCTOSTENBHO
MIPOaHAIU3UPOBATh TEOPETUYECKUI MaTepuai, 000CHOBATH MPAKTUYECKHE MTPEATIOKEHUS.

Tema kypcoBoro nmpoekra: «Pa3paboTka TEXHOJIOTHH MOJY4YEHHS X/K CTAIbHBIX JHCTOB C
YM3  cTpykTypoil miis TOCHEeAylomed poOOTH3MPOBAHHOW WHKPEMEHTAIBHON JIMCTOBOM
(GOpPMOBKM U TOJY4YEHUs U3JCNUIl CIOXKHOH TeoMeTpuyeckod (opMbl». YKa3aHMe: TpU
BBIIOJIHEHHM  MPOEKTHBIX  paboT  wmcmonb3oBath  cpeactea CAD/CAE/CAM  2D/3D
MOJIETITMPOBAHUS.
3aganmne Nel: paspaborats ¢ mpumenerarnem QForm 2D/3D mporecc JTHUCTOBOM MPOKATKHA CO
cxeMoii pedopMari aHaIOrH4HOM WM mogo6Hoi mponeccy PKVYII (puc. 1) mna nomydenus B



Marepuasie YM3 ctpykTypbl. VICXOMHbBIE TaHHBIE: BBIMOJHUTH KOMIIBIOTEPHOE MOJECTUPOBAHKE
nporiecca PKVYII ans ycnoBuid 1uiockoil nedopmanuu B JBYMEPHOH IOCTaHOBKE 3aJaudl C
HCITOJIb30BaHUEM CIEITUATU3UPOBAHHOTO HH)XKEHEPHOTO IIporpaMMmHoro odbecrnieuenust QForm 2D.
Cxema mniporiecca PKVYII npencrasnena Ha puc. 1. Yron nepeceuenus kanaiao — 90°. Paguycel
ckpyrimenuidt R = 2 mm, r = 1 mm. Tonmuua 3arotoBku — 8 mm, maauHa — 40 MmM. Matepuain
3arotoBku — ctasib DC04 u3 6ubmmorexn QForm. Marepuan uacrpymenta — H13 u3 6ubnuorexu
QForm. 3akon koHTakTHOTO TpeHUs — JIeBaHoBa (rpadur + Boga). CkopocTh n1ehopMUpOBaHUS —
5 mm/cek. JlonomHUTEIbHAS TEOpETHYECKas HHPOpPMaLKs IpeAcTaBiIeHa Ha puc. 2-5.

VYkazanue: TpeOyeTcss H3y4UThb HANPSHKEHHO-ACPOPMUPOBAHHOE COCTOSHUE MaTepuana
3arotoBku B mporiecce PKYII u Ha ocHOBe momydeHHOU umH(popmammu pa3paboTarh mporecc
JUCTOBOM TMpOKaTKH (puc. 2) co cxeMmoi aedopManuy aHAJIOTHYHOW WM MOAOOHOM Iporeccy
PKVIL

MyaHcoH
-~ Ilyancon

MaTpuya

3aroToBKa

3aroToBka

Tpece-dopra

r=1 ar

8 MM

BepxHuii Ba1oK

Jluer

Huxnanii Banox

Metennee

Pucynok 2 — Cxema npokaTku

3ananme Ne2: crpoektupoBarh ¢ npumeHenueM KOMIIAC-3D oGopynoBanue (puc. 3) s
peanu3any TEXHOJIOTMH TMOJY4YEHHs] X/K CTaJbHBIX JUCTOB ImupuHOH 10 400 MM c¢ YM3
CTPYKTYpOil.



Pucynok 3 — CAD mozens 060pya0BaHUs

3apanme Ne3: paspaborars ¢ npumenenrnem QForm 2D/3D u SprutCAM Robot texnosoruro
POOOTH3NPOBAaHHON MHKPEMEHTAILHOM JINCTOBOM (DOPMOBKH ISl TTOJTyUEHHS U3CIUI CII0KHOM
reOMEeTPUUECKON (hOPMBI.

Pucynox 4 — PoOoTr3upoBaHHasi HHKpEMEHTaJIbHAs JTUCTOBask (POPMOBKa

Ilokazamenu u Kpumepuu oyeHUBAHUA KYPCOBO20 NPOEKMA:

— Ha OLIEHKY «OTJINYHO» (5 0ayuioB) — paboTa BBIIIOJIHEHA B COOTBETCTBUU C 3aJaHHUEM,
oOydaromuiicsi MOKa3blBaeT BBICOKHH ypoBeHb Biamenusi cpeactBamu CAD/CAE/CAM
mojenupoBanus ¢ npumeneHrneM KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; mpu stom
o0yyaroImuiicss JEeMOHCTPUPYET BHICOKHE MHTEIIJIEKTYaJIbHbIE HABBIKU PELIeHUs TPOOJIeM U 3a/1a4,
HaXO0X/ICHUS YHUKAJIBHBIX OTBETOB K ITpodIeMam;

— Ha OLEHKY «Xxopomo» (4 6amra) — paboTa BBIIOJHEHAa B COOTBETCTBUU C 3aJ[aHUEM,
00yJaIOIIMICS MOKa3bIBACT YMEHHUS NPOU3BECTH pacyeT HanOoyiee BAXKHBIX TEXHOJOTHYECKHX
napaMeTpoB, a TaKke HaBbIKaMM IMpoeKkTupoBaHus TexHonoruit OMJl ¢ mpumenenuem [10
KOMITAC-3D, QForm 2D/3D u SprutCAM Robot; mpu 3ToM 00ydaronuiics 1eMOHCTPUPYET
3HaHUS HE TOJBKO Ha YPOBHE BOCIPOU3BEICHHS M OOBACHEHHS HWHGPOpMAIMHU, HO U
MHTEIJICKTyaJIbHbIE HABBIKKA PEUICHUS MpOoOJIeM M 33/1a4, HaXOXKACHHUS YHHKAJIBHBIX OTBETOB K
npobiaemam;

— Ha OIEHKY «YJIOBJETBOpUTENHHO» (3 Oayma) — paboTa BBIMOTHEHA B COOTBETCTBHU C
3aJaHleM, OOYyYaroIIMiCs TOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOU3BEIEHHS M OOBSICHEHHUS
nH(pOpMaNN, MHTEIIEKTyaTbHBIE HABBIKM PEIICHNS TPOCTHIX 3371a4; IPU 9TOM 00YJaIOIIHHCS He
o0ajaeT HaBBIKAMHM CaMOCTOSITEILHOTO pacyera, a TakKkKe HPOEKTHPOBAHUS TEXHOJIOTHH ¢
npumenerreM [10 KOMITAC-3D, QForm 2D/3D u SprutCAM Robot;

— Ha OIICHKY «HEYIOBJECTBOPUTENBHO» (2 Oaiia) — 3aJjaHue MPeroAaBaTeNs BBITOTHEHO
YaCTHYHO, B MPOIIECCE 3AIIUTHI Pa0OTHl OOYJAIOMIMICS JIOMTyCKAeT CYIIECTBEHHBIE OUIMOKH, HE
MOYET MOKa3aTh WHTEIUIEKTyalbHbIC HABBIKU PEIICHUS TOCTABICHHOHN 3a/1auH.



— Ha OLIEHKY «HEyJOoBJIeTBOpUTEIbHO» (1 Oayn) — 3amaHue mperoaaBaTesisi BBIIOJIHEHO
YaCTUYHO, OOYYArOIIMIiCS HE MOXET BOCIPOU3BECTH U OOBSICHHTH COJCpKAHUE, HE MOXKET
MO0KAa3aTh MHTEJUIEKTYaJbHble HABBIKU PEIICHHSI IOCTABICHHOM 3a/1a4H.

Ilokazamenu u Kpumepuu oUeHUEAHUA IK3AMEHA:

— Ha OLICHKY «OTJIMYHO» (5 6ayioB) — 00Oydarommiicss 1EMOHCTPUPYET BBHICOKUN YPOBEHB
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe U TIJIyOOKOe 3HaHME
y4eOHOTr0 MaTepuasia, CBOOOJHO BBHINONHAET NPAKTHUECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYET
3HAHUSAMH, YMEHUSAMH, IPUMEHSET UX B CUTYALHUsX IOBBILICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — oO0yJaromuiicsi T1eMOHCTPUPYET CPEAHHUI YPOBEHBb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUH: OCHOBHBIE 3HAHMSA, YMEHMsI OCBOCHBI, HO JOIYCKalOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYTHEHUS IIPU AaHATUTHYECKUX OTEepalnsixX, IepeHoce
3HAHUW U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OULEHKY «YyAOBJIETBOPUTEJNBHO» (3 Oamia) — oOydarommiicss IEeMOHCTPHPYET
HIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLMH: B XOZ€ KOHTPOJIbHBIX MEpOINPHUITUI
JIOTIYCKalOTCS OIIMOKM, NPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
o0yyaroIuiicsl UCHBITHIBACT 3HAYUTEIbHBIE 3aTPyIHEHHs INPH ONEPUPOBAHUM 3HAHUAMU U
YMEHMAMHU IIPU UX IEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeY/10BJIETBOPHUTEJIbHO» (2 Oaiia) — 00yJaroluiicss 1eMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHUYECKOro MaTepHaja, JOMYyCKaeT CYLIECTBEHHbIE OLIMOKHM, HE MOXKET
MI0KAa3aTh UHTEJJIEKTYaJbHbIE HABbIKU PELICHUS MPOCTHIX 3a]1a4.

— Ha OLICHKY «HeyI0BJIeTBOPHTeabHO» (1 Oamn) — oOydaroluiics HE MOXKET MOKa3aTh
3HaHUS HAa YpPOBHE BOCIPOM3BEICHHS U OOBSCHEHHS WHPOpPMALUU, HE MOXKET I0Ka3aTh
MHTEJIJICKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a1a4.



