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JIucT akTyanusanuu padoueii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHna u ogqodpena st peanmsanuu B 2021 - 2022
yaeOHOM Troty Ha 3acefanuu kadeapel TexHomoruit 00pabOTKH MaTEpPHAIOB

[Ipotokom ot 20 r. Ne

3aB. kadenpoii AB. Monnep

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
yaeOHOM o1y Ha 3acefanuu kadeapsl TexHomoruit 00pabOTKH MaTEpPHAIOB

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.b. Momnep




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

[enssMu ocBoeHUs IUCHUILIMHBL «MHPOBOM PBIHOK MAaTe€pUalioB M WHHOBAL[MOHHBIX
TEXHOJIOTHI UX 00pabOTKM» SIBIISIFOTCS:

- U3y4eHHEe 0COOEHHOCTEH M 3aKOHOMEPHOCTEH Pa3IMYHBIX SBICHUN IPU MIPOU3BOJICTBE
METAJUIyprUYeCKOW MPOAYKIMH, MOJYYEHHOW C IOMOIIbI0 MHHOBALIMOHHBIX TEXHOJOTUH €€
00paboTKu;

- TIONlydYeHHE TMpeACTaBiIeHUS O (YHKIMOHUPOBAHUHM TEXHUYECKUX OOBEKTOB U
TEXHOJIOTMYECKUX CUCTEM B LIeXaxX MPEANPUATHI C THHOBALIMOHHBIMU TEXHOJIOTUSIMU;

- NpuUMeHeHue OOLICHAYYHbIX, OOIIETeXHUYECKUX U CHEHUANbHBIX 3HAHUM s
pa3pabOTKN TEXHOJIOTUYECKUX OCHOB MHHOBAI[MOHHBIX TEXHOJIOTH 00pabOTKH MaTepHaloB.

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

Jucuunnuaa MupoBold pPBIHOK MaTepHAIOB M MHHOBALMOHHBIX TEXHOJIOTHUH HX
00pabOTKM BXOAUT B 4aCTh Y4EOHOro IUIaHa (GOPMHUPYEMYIO yYaCTHUKaMHU 00Opa3oBaTelbHbIX
OTHOIIEHHI 00pa30BaTEIbHOI IPOTPAMMBI.

Jus  u3ydeHWsl  JUCUMIUIMHBI ~ HEOOXOXuMBbl  3HaHUS  (YMEHMs,  BIaJ€HUs),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

WHocTpaHHBIH SI3bIK B IPOGECCUOHATIBHOM AeSTEIbHOCTH

MeTto/b1 onMcaHus U aHalu3a GOPMOU3MEHEHHS] METAJIJIOB U CIIJIaBOB

IlepcneKTHBBI TEXHOJIOTMYECKOTO0 pa3BUTUS B 00paOOTKEe MaTepualioB JABJICHHEM Ha
npuMepe Ty4Iux n300peTeHu

CoBpeMeHHbIE METO/Jbl MCCIEI0BAHUS U aHalIM3a CTPYKTYpPbl M CBOMCTB METAJUIOB U
CIUIaBOB

MarepuanoBeuecKre acCeKThl OJIydyeHHst 1 00pabOTKU METAIIIMUECKUX MaTepHUajIoB

OCHOBBI Hay4YHOI KOMMYHHKAIIUH

CoBpeMeHHbIe TPOOIeMbl METAJUTYPIMH U MAaTePHATIOBEICHUS

Teopus cucteM U €€ NpUIOKEHUS

3HaHus (YMEHMs, BIQJCHUs), MTOJIyY€HHbIE MIPU U3yYE€HUU JAHHON JAUCUUIUIMHBI OyAyT
HEOOXOIUMBI JUISl U3yUeHUS U CHUILTNH/TIPAKTHK:

Jl13aiiH MHHOBALIMOHHBIX TEXHOJIOTUI B 00paboTKe MaTepHuasoB 1aBICHUEM

Oco0eHHOCTH  TpPOM3BOJACTBA  METAUIONpOKaTta  JJi1  pa3MuHBIX  OTpacie
IIPOMBIIUIEHHOCTH

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3all1MTa BHITYCKHON KBaTM(PHUKAIMOHHOMN paboThI

IIponsBoacTBEHHAS - IPEAAUILIOMHAS IIPAKTUKA

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynpraTe oCBOEHMS IUCHUIUIMHBI (Monayins) «MupOBOH pBIHOK MaTepuajoB U
MHHOBAIIMOHHBIX TEXHOJIOTUH MX 00pabOTKW» 0Oydaroluiics JOKEH 00JIafaTh CIEAYIOUMMU
KOMIETEHIUSIMHU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

VYK-4 CnocobeH mpuUMEHSITh COBPEMEHHBIE KOMMYHHUKATHBHBIE TEXHOJOTHH, B TOM YHCJIE HA
MHOCTPaHHOM(BIX) sI3bIKe(axX ), I aKaJeMUYSCKOro M MpoheCCHOHAILHOI'O B3aUMOICHCTBUS

VK-4.1 YcraHnaBiauBaeT KOHTAKThl H OpraHu3ycCT 06H_[CHI/IC B COOTBCTCTBHUH C
HOTpe6HOCT$IMI/I COBMECTHOH JACATCIBHOCTH, HCIIOJIB3Yyd COBPCMCHHBLIC
KOMMYHUKAIIMOHHBIC TCXHOJIOT'MH

YK-4.2 CocraBinser Je/0BYI0 JOKYMEHTAIMIO, CO3/1a€T PA3IMUHbIE aKaIeMUYECKUE
WK TPO(heCcCHOHANIBHBIE TEKCThI HA PYCCKOM U HHOCTPAHHOM SI3bIKAX




YK-4.3

[IpencraBisieT pe3ybTaThl HCCIAEA0BATEIBCKON U IPOECKTHOM IESITEIBHOCTH
Ha Pa3IMYHbIX MYOIUYHBIX MEPOIMPHUITHUSIX, YUaCTBYET B aKaJeMUUYECKUX U
po(eCcCHOHANBHBIX TUCKYCCHSIX HA PYCCKOM U HHOCTPAHHOM SI3BIKAX

[TK-1 Crioco6eH 000CHOBaHHO OMPEACIIATh OPraHU3alMOHHBIE U TEXHHYECKHUE MEPBI 110 BBITTYCKY
VHHOBAIIMOHHBIX BUJIOB IIPOKAaTa YEPHBIX U LBETHBIX METAJUIOB U CIUIABOB IIPOU3BOJICTBEHHBIMU

10/Ipa3AeICHUsIMU

IK-1.1 [IpoBOOUT  MapKETUHIOBBIE HCCIICIOBAHUSI ~ HAyYHO-TEXHUYECKOU
uH(pOpMaIIUK; JUATHOCTUPYET OOBEKTHI MPOKATHOTO IPOU3BOJICTBA HA
OCHOBE aHaIM3a HayYHO-TEXHUYECKON MHGPOpPMAIMU O TEXHOJOTHYECKHX
nporeccax

[1K-1.2 YcTaHaBIMBAET CBA3H MEXKAY TEXHOJIOTMUECKUMU POLECCAMH U 00bEKTaMuU

IIPOKATHOT'O ITPOU3BOJCTBA CO CBOMCTBAMM I'OTOBOM IPOLYKLIHMH, CBIPbS U
pPacXoJHBIX MAaTE€pPUaIOB, COCTABOM, CTPYKTYPOH MeTauia U (pU3nUeCKUMH,
MEXaHUYECKUMH, XUMHUYECKUMH, TEXHOJIOTMYECKUMU u
DKCIITYaTallMOHHBIMU CBOMCTBAMHU

[1K-1.3

[IpumeHsieT OCHOBBI TEOPUM IHPOLECCOB OOpPaOOTKU MaTepHalioB IpU
PELICHUH TEXHOJIOIMYECKHX 3a/1a4 IPOKaTHOTO IPOU3BO/ICTBA.
PaccuuThiBa€T OCHOBHBIE TEXHOJOIMYECKHE IPOLECCHl MPOKATHOIO
IPOU3BOJICTBA




4. CTpyKTYpa, 00bEM H coiep:kaHue TUCIHMIINHBI (MOTYJIs)
OO0miast TpyI0EMKOCTh JAUCIUIUIMHBI COCTaBAET 4 3aueTHbIX eaunul] 144 akaj. yacoB, B TOM

YqHUCIIe:

— KOHTaKTHas pabora — 37,3 akaJl. 4acoB:
— ayauTopHas — 36 akaJ1. 4acos;

— BHeayauTopHas — 1,3 akaj. yacoB

— camocrosTenpHas padota — 106,7 aka. yacos;

dopma arTecTaluum - 3a4eT

AynutopHast § =
o | xouraxTHas pabora o 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bug KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == . p Kon
S 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JIUCIUILIAHEI 3 [ . | xoMIeTeHINH
@) g £ paboThI MIPOMEKYTOUHOH
nmab. | mpakr. | = Q3
Tlex. Z'g aTTeCTalnuu
3aH. 3aH. | O &
1. Ananu3 MHPOBOTO pPBHIHKA
MaTepHAaJIOB
CaMOCTOSITENBHOE
u3ydeHue yueOHoi
¥ HAyIHOH VK-4.1,
JUTEpaTyphl, VK-4.2,
MpoBEpKa
1.1 Buner maTtepuanoB u MHOATOTOBKA K VK-4.3,
2 1/0,251| 8 HHIUBUIYaTbHBIX
uX KJIaccudukanys NPaKTUYECKOMY N IK-1.1,
3aIaHHH
3aHATHIO, TIK-1.2,
BBIIIOJIHEHUE TIK-1.3
HHINBUIYATbHBIX
3aJJaHUH
CaMOCTOSITEIBHOE
H3yueHHEe y4eOHOU
U Hay4HOI VK-4.1,
1.2 AHamu3z MHPOBOTO JIUTEPATYPHI, HDOBEPKa YK-4.2,
pBIHKA METAJIIOB u HOJTOTOBKA K POBEH YK-4.3,
3 2 1/0,251| 8 WH/IMBUTYaJIbHBIX
MIEPCTIEKTUBEI PAa3BUTHUS UX TIPaKTHIECKOMY N TIK-1.1,
3alaHuit
MIPOM3BOJICTBA. 3aHATHIO, MK-1.2,
BBINOJIHEHHE TIK-1.3
WHIUBUAYATBHBIX
3aJaHuNA
CaMOCTOSTEIILHOE
u3ydyeHue yueOHoH
¥ HaYYHOM VK-4.1
1.3 AHamu3 MHPOBOIO i '
JUTEepaTyphl, YK-4.2,
pBIHKA KOMITO3UTHBIX MpoBepKa
MOJTrOTOBKA K VK-4.3,
MaTepHajoB u 2 1/0,251| 8 HHINBUYaTbHBIX
MEPCIIEKTUBBI PA3BUTHSA UX TPaKTHIHCCKOMY 3aJaHui IK-1.1,
. I())I/BBO CTBap 3aHATHIO, TIK-1.2,
p e : BBINIOJIHEHNE TIK-1.3
HHIMBUYaTbHBIX
3aTaHUI




CaMOCTOSATENbHOE
n3ydeHue yueOHoH

¥ HAy4YHOU VK-4.1,
14 AnHamu3 MHPOBOTO i
JIUTEpaTypBl, VK-4.2,
pBIHKA CHEIHATbHBIX TOMOTOBKA K MpOBEpKa VK-4.3
MaTepHaJoB u 2 1/0,51 | 8 WH/IMBUTYaJIbHBIX "
HEPCIEKTUBBI ux TIpAKTHHICCKOMY 3aJaHuil MR-1.1,
I I?)I/BBO orBa 3aHATHIO, TIK-1.2,
p A ’ BBINOJIHEHNE IK-1.3
WHIUBUAYaIbHBIX
3a1laHui
CaMOCTOSITETbHOE
n3yudeHue y4yeOHon YR-41,
15 OcHOBHBIE i yaes VK-4.2,
1 HayIHOU
HaNpaBlICHUS  Pa3BHUTHUS KOHTPOJIbHAS YK-4.3,
. 2 1/0,251| 8 JUTEpaTypBl,
MaTepHajIoB U TEXHOJOTUI HOATOTORKA K pabora Nel IK-1.1,
UX 00pPabOTKH. KOiT OIBHO MK-1.2,
P MK-1.3
pabote
Hroro no pazaeny 10 5/1,511| 40
2. VHHOBAI[OHHBIE
TEXHOJIOTHH B 00paboTke
CaMOCTOSITETTEHOE
u3ydeHue yueOHoi
Y HAy4HOU VK-4.1,
JINTEPATYyPhI VK-4.2,
2.1 VHHOBAaLMOHHEIE patypel, HpOBEpKa
MOJATOTOBKA K VK-4.3,
MeTogsl B 00paboTke 2 1/0,251| 8 UHIUBUAYaIIbHBIX
MATEpHATOB MIPAKTHUECKOMY saxaHuil IK-1.1,
3aHATHIO, TIK-1.2,
BBITIOJTHEHHE TK-1.3
WHIUBHAYaITbHBIX
3aaHuil
CaMOCTOSITENIbHOE
H3yueHHEe y4eOHOU
U Hay4HOI VK-4.1,
2.2 Ilepenoseie JINTEPATYPHL VK-4.2,
e PaTyPbI, MIPOBEPKa
TEXHOJIOTMUECKHe MOJTOTOBKA K YK-4.3,
2 1/0,51 8 HHIUBUIYaTbHBIX
MIPOLIECCHI 00paboTku TIPaKTHIECKOMY N TIK-1.1,
3aJaHui
METAaJIJIOB JaBJICHHEM 3aHSATHIO, TIK-1.2,
BBIMOJIHCHHE TIK-1.3
WHIUBUAYATBHBIX
3aJaHUI
CaMOCTOSITEITbHOE
u3y4yeHue yueOHoH
W Hay4HOU VK-4.1,
. JINTEPATYPhI YK-4.2,
2.3 Meroibl HHTEHCUBHOM patypel, MpoBepKa
N MOJTrOTOBKA K VK-4.3,
IUIACTHYECKOH 2 10,51 9 HHUBUYaJIbHBIX
edopmarn MIPAKTHYECKOMY - MK-1.1,
A 3aHATHIO, TIK-1.2,
BBITIOJTHCHHE TIK-1.3
WHIUBHAYaIbHBIX
3a1aHuil
CaMOCTOSITENIbHOE
M3y4YeHHe yaeOHOH
U Hay4yHOU YK-4.1,
CeMHUHap-
JIUTEPATYpBHI, VK-4.2,
2.4 AU THUBHEBIE JIUCKYCCHS,
MOJATOTOBKA K VK-4.3,
TEXHOJIOTHU npu 6 2/11 25 IpOBEpKa
00paboTKe METaIIOB TPAKTHHEECKOMY WH/IMBUTYaJIbHBIX TK-1.1,
3aHSTHIO, - [K-1.2,
BBINOJIHEHNE A TIK-1.3
WHIUBUAYAIbHBIX

3aJIaHU




CaMOCTOSITEIHHOE
n3ydeHue yueOHoH
Y HAYYHOU HDOBEPKa VK-4.1,
25 IMepcriexkTuBBI JIUTEpaTypBl, POBep VK-4.2,
WHUBUAYAIbHBIX
Pa3BUTHS HHHOBAI[MOHHBIX MOJATOTOBKA K N VK-4.3,
. 2 2/0,25U| 16,7 N 3a/1aHM,
TEXHOJIOTHMH  00paboTku KOHTPOJIBbHON TIK-1.1,
KOHTPOJIbHAS
MaTepHaJoB paborte, aGota No2 TK-1.2,
BBINOJIHEHHE P - TIK-1.3
WH/IMBUTYaJIbHBIX
3aJIaHUKA
Htoro no pasueny 14 7/2,51 | 66,7
Uroro 3a cemectp 24 12/41 |106,7 3a4éT
Hroro no aucuuIuinHe 24 12/41 [106,7 3a4eT




5 O0pa3oBarejibHbIE TEXHOJIOTHH

C nenpio peanu3anuy KOMIIETEHTHOCTHOTO TIO/IX0/1a, @ TaKkKe (POpMUPOBaHUS M pa3BUTHUS
po¢eCCHOHATIBHBIX HABBIKOB O0YYAIOLIUXCS PEATU3YIOTCS CIENYIOLINE CPEACTBA, CIOCO0BI U
OpraHU3al[MOHHbIE MEPOIPUSITHSA:

- U3Y4YECHHE TCOPETHUYECKOI0 MaTepHalla JUCLUIUIMHBI HA JIEKIUAX C HUCIOJb30BAHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOATEJNIBHOE HM3YYEHHUE TEOPETHYECKOT0 MaTrepuayla  JUCLMIUIMHBL €
UCIIOJIb30BAHUEM METOAMYECKHX Pa3padOTOK, CIIEUAIbHON YUeOHOH U HayYHOU JTUTEPaTyphl;

- (¢opMHpOBaHME M pa3BUTHE MPOPECCHOHATIBHBIX HABBIKOB OOY4YaIOLIMXCS Ha
IPAKTUYECKUX 3aHATHSIX.

B u3m0keHMM JIEKLIMOHHOIO MaTepuajga W IPHU IPOBEICHUU INPAKTUYECKUX 3aHATUN
IPEIOIaraeTcsl Mepexo OT PENPOIYyKTUBHBIX METOJOB OOYYEHHUS K YaCTHYHO-TIOMCKOBBIM U
MCCJIE0BATEIBCKUM METOAAM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETUUECKOE MBIIICHUE, YMEHUE
apryMeHTHpOBaTh U OTCTauBaTb COOCTBEHHOE MOHMMaHME Borpoca. C 3TON LEIbI0 BO3MOXKHO
UCIIOJIb30BaHUE METOI0B 3BPUCTUUECKUX BOIPOCOB U OpaiiHCTOpMUHTa (MO3TOBOM aTakH).

CamocrosiTenbHast pabota o0OydaroluXcsl JA0JKHA ObITh HAlpaBlieHA Ha 3aKpeIuIeHHe
TEOPETUYECKOI0 MaTepualla, N3JI0KEHHOTO IIperoiaBaTeseM, Ha IpopaboTKy TeM, OTBEIECHHBIX
Ha CAMOCTOATEIbHOE H3yY€HHE, Ha IMOATOTOBKY K IMPAKTUYECKUM 3aHSITHUSIM, MOJATOTOBKY K
IIPOMEXKYTOUYHOM aTTECTALUN.

B xone 3aHsTHii npeAnonaraeTcs UCIoiIb30BaHUE KOMIUIEKCA MHHOBALMOHHBIX METO/I0B
AKTUBHOI'O 00y4eHUs 00yUaromuXxcsl, BKIIOYAIOIIEro B ceOs:

- co3JaHMe NPOOJIEMHBIX CHUTyallMi C TIOKa3aTeJbHbIM pEIIEHUEM MpoOIeMbl
IIPEnoAaBaTeseM;

- CaMOCTOATENbHYIO TIOMCKOBYIO JEATEIBHOCTh B PEUICHHH YYEOHBIX MpoOIeM,
HaIpaBIIIEMYIO [TPENOJaBaTENIEM;

- CAaMOCTOSITENIbHOE PellIeHUE MPoOsIeM 00yUarOIIMMHUCS 1101 KOHTPOJIEM NPENOIaBaTeNs;

-HCII0JIb30BaHUE TEXHOJIOTHH MPOEKTHOI0 O0yUYEeHUs C OpraHu3anueii 00pa3oBaTeIbHOIO
npoliecca B COOTBETCTBHHM C aJITOPUTMOM MOATAITHOTO pelIeH s PoOIeMHOI 3aaun.

Peanuzanusi MHHOBAIIMOHHBIX METOJOB OOy4Y€HHUS BO3MOXXHA C HCIIOJIb30BAHUEM
CIIEYIOIINX TPUEMOB:

- UHCTPYKTaK 00y4aroluxcsl 10 COCTAaBICHUIO TaOJIHI], CXeM, TpaQUKOB C IPOBEIECHUEM
MOCJIEAYIOLIETO UX aHAJIN3a;

- IpUMEHEHNE PEKOMEH Al M0 COCTABIEHUIO T€3UCOB U KOHCIIEKTOB 10 MPOYUTAHHOMY
MaTepuainy;

- pacKpbITHE MpenoAaBaTeseM IMPUYUH M XapakTepa HeyJaad, BCTpeyaroluxcs Mpu
peleHny npooieM;

- IEMOHCTpALKs AIbTEPHATUBHBIX TIOJIXO0J0B K PEIICHUIO KOHKPETHOM MPOOIIEMBI;

- QaHAJIN3 NIOJyYEHHBIX PE3YJIbTAaTOB U OTBICKAHUE TPAHUIL] UX IPUMEHUMOCTH;

- UCTIOJTH30BaHUE 3aJJaHUH JIJIS1 CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

Kpome Toro, B mporiecce 00ydeHus JeKIHU MPOXOIAT Kak B TPAIUIIMOHHOHN hopme, Tak U
B (hopMe JeKIUH-KOHCYIbTALUMN, TJI€ TEOPETHUECKUI MaTepua 3apaHee BbAAeTCs 00ydaromuMces
JUIS CAMOCTOSITENILHOT'O U3yUYEeHHUS, /TS TOATOTOBKH BOIIPOCOB JIEKTOpY. TakuM 00pa3om, JeKIHs
MPOXOJUT MO TUITY BOITPOCKI-OTBETHI-IUCKYCCHUSI.

Hcnonp3yrorcss  Takke  HMHMOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTelIbHbIC
TEXHOJIOTHH, TaKHe KakK JIeKIUsS-BU3yanu3anus. B xoze 3Toil JeKIKK H3JI0KEHHE COAEpP KaHUS
COIPOBOXKAAETCS MPE3EHTALIUEN.

JIeKIMOHHBI MaTepuall 3aKpeIuIsieTCs B XOJ€ INMPAKTHYECKUX 3aHATHHA, HA KOTOPBIX
BBITNOJIHAIOTCS TPYIIIOBBIE TN NHIAVBUAYAJIBHBIE 33/1aHUA 110 TpolaeHHOU TeMe. [1pu



MIPOBEICHUH TAaKUX 3aHATHI UCIOIB3YETCS] METOJI KOHTEKCTHOTO 00YYCHHUsI, KOTOPBI MO3BOJISET
YCBOHUTH MaTepUA ITyTEM BBISBIICHUS CBSI3€H MEX /Ty KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHHUEM.

B kadecTBe MHTEpPAaKTHBHBIX METOJOB HCIIONB3yeTCs  ydeOHas  JUCKyccus,
npezcTaBisiomas coboi 6eceny, B Xoe KOTOPOH MPOUCXOTUT OOMEH B3IJISAMHU 110 KOHKPETHON
npoOieme.

Tax ke UCIONIb3YeTCsl CEeMUHAP-TUCKYCCHSI TIO 3apaHee MOTOTOBICHHBIM TEMaM.

CamocrosTenbHas paboTa OOy4YarOIIUXCS CTHMYJIUPYET HUX K CaMOCTOSITEIbHOMN
npopaboTKe TeM B MPOIECCE BHITIOJHEHHUS KOHTPOJIBHOW pabOThI, B MPOIECCE MOATOTOBKH K
NPaKTUYCCKUM 3aHITUSM U IPOMEKYTOYHOM aTTECTAIIHH.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHO padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas UTEpaTYypAa:

1. OCHOBBI METAJLITYpPrHUECKOT0 MPOU3BOICTBA : yueOHuk / B. A. burees, K. H. BnoBum,
B. M. Konokoubies [u ap.] ; moa obmielt penakiueii B. M. KonokosbelieBa. — 2-¢ u31., cTep. —
Cankr-IlerepOypr : Jlanb, 2020. — 616 ¢c. — ISBN 978-5-8114-4960-6. — TeKcT : 2IeKTPOHHBIN
I JTans : snextpoHHO-O0nOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/129223 (nata
obpamienus: 02.04.2020). — Pexxum fgocTyma: a1 aBTOPHU3. 0JIb30BATEIICH.

2. Comnuues, 0. I1. CnenunanbHble MaTepualibl B MaIMHOCTpoeHUH © yueOnuk / FO. I1.
Comnnres, E. U. [psxun, B. 0. [Tunpaiinen. — 2-e u3a., ucnp. u gon. — Cankr-IlerepOypr :
Jlanp, 2019. — 664 c. — ISBN 978-5-8114-3921-8. — Tekcr : anektponHblii // JlaHp :
JNEKTPOHHO-OMOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/118630 (nara
obpamienus: 02.04.2020). — Pexxum qoctymna: s aBTOpU3. TOJIb30BaTENEH.

3. Hanomarepuainel 1 HanoTexHosoruu : yueOHUMK juis By30oB / E. U. Ipsaxun, C. A.
Bonorkanuna, A. I1. IletkoBa, O. lO. I'an3ynenko ; nox penakuueit E. U. Ipaxuna. — CaHkT-
[MerepOypr : Jlans, 2020. — 372 ¢. — ISBN 978-5-8114-5373-3. — Texkcr : anekrponusiii // Jlanb
. JJeKTpOHHO-OMONmMoTeunas cucrema. — URL: https://e.lanbook.com/book/149303 (mata
obpamienuns: 06.10.2020). — Pexxum gocTyma: a1 aBTOPHU3. OJIb30BATECH.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. Yuxwumen, J[. H. Pa3paboTka 5>KOHOMHOJETMPOBAHHBIX MapOK CTajeil Cco
cnienuanbHeIMH cBoMcTBamu : MoHorpadus / JI. H. Uumkumes, JI. O. IlycroBoiitos, E. b.
[Toxxumaera ; MI'TY. - Marautoropck : MI'TY, 2015. - laneKTpOH ont. guck (CD-ROM). - 3arn
c TUTYIL. JKpaHa. URL
https://magtu.informsystema.ru/uploader/fileUpload?name= 3908 zip&show= dcataloques/l/llZ
4820/3908.zip&view=true(nara oOpamenus: 25.09.2020). - MakpooOsekT. - Teker
ANEKTPOHHBIN. - CBeieHHs JOCTyHBI Takxke Ha CD-ROM.

2. JlomxkukoB, B. I1. TexHONOTUN HAyKOEMKUX MAIIMHOCTPOUTENLHBIX MPOU3BOCTB :
yuebHoe nmocobue / B. I1. JlooknukoB. — 2-¢ u3 ., crep. — Cankr-IletepOypr : Jlans, 2016. — 304
c. — ISBN 978-5-8114-2393-4. — Tekcr : anektpoHHblii // JIaHb | 31eKTpOHHO-ONOIHOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/81559 (marta ob6pamienus: 06.10.2020). — Pesxum
JIOCTYTIa: JAJIsI aBTOPU3. ITOIb30BATENEH.

2. IIporneccbl acCHMMETPUYHOM MIPOKATKHU ;| TEOPUS U TEXHOJIOTUYECKUE PEILICHUS



https://e.lanbook.com/book/129223
https://e.lanbook.com/book/118630
https://e.lanbook.com/book/149303
https://magtu.informsystema.ru/uploader/fileUpload?name=3908.zip&show=dcatalogues/1/1124820/3908.zip&view=true(дата
https://magtu.informsystema.ru/uploader/fileUpload?name=3908.zip&show=dcatalogues/1/1124820/3908.zip&view=true(дата
https://e.lanbook.com/book/81559

yuebnoe mocobue / B. M. Camranuk, A. M. Ilecun, /. H. Yukume u ap. ; MI'TY. -
Marnutoropck, 2013. - 128 <c¢. : wn, gumarp.,, rpad., cxemsel, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=637.pdf&show=dcatalogues/1/1109
483/637.pdf&view=true(ziata obparenus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3JICKTPOHHBIHA.
- ISBN 978-5-99-67-0385-2. - imeeTcs mevaTHbBIN aHAJIOT.

3. Pa3zBuThe TeopHM W TEXHOJOTMH IOJIyUYEHHUs JeTaled KPYIMHOTA0ApPUTHBIX Tell
Bpamicaus : Monorpadust / A. M. Ilecun, B. M. Canranuk, /. H. Yukuiues, 3. M. Ipuryn ; MI'TV.
- [2-e u3x., noaror. o neu. u3a. 2010]. - Maraurtoropek : MI'TVY, 2013. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1368.pdf&show=dcatalogues/1/112
3822/1368.pdf&view=true(nara obpamenus: 25.09.2020). - Makpooosekr. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

4., MarpeeB, A. C. TexHoiormueckoe 0O€CIEUCHHE IMPOIECCOB THUIAPOIITAMIOBKH
TpyOHBIX 3aroTOBOK : yueOoHoe nocobue / A. C. MarseeB. — Cankr-IlerepOypr : Jlans, 2017. —
376 ¢. — ISBN 978-5-8114-2635-5. — Tekcr : saekrponnslii // JlaHb | 3JEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/95141 (mara oOpaiieHus:
06.10.2020). — Pexxum mocTyma: st aBTOPH3. TOJIb30BaTENCH.

B) Meroauyeckue ykasaHus:

1.IlpunoxkeHus TEOpUH TUIACTUYHOCTH K pa3pabOTKe W aHAIMU3y TEXHOJIOTMUYECKUX
npoiieccoB : yueoHoe nmocooue / B. M. Canranuk, A. M. Ilecun, 1. H. Yukuiies u ap. - [2-¢ u3n.,
noArort. 1o ned. u3a. 2012]. - Maruutoropcek : MI'TY, 2013. - 1 snextpon. onr. auck (CD-ROM).
- 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/111934
9/1049&view=true(zata obparmenus: 25.09.2020). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Caenenus noctynssl Takke Ha CD-ROM.

2. Kak npaBmiibHO Hamucathb pedepart, KypcoBYIO U TUILIIOMHYIO paboThl / bymenesa 10. 1.
- Mockga :/lamkoB u K, 2016. - 140 c.: ISBN 978-5-394-02185-5 - Tekcr : anekrponHsIid. - URL:
https://new.znanium.com/document?id=108069.

3. llemmyposa, H. I'. Knaccuduxanus kak MeTOJ MOUCKAa TEXHHUYECKOTO PEIICHUS.
Pacuer naBieHus MeTamuia Ha MHCTpyMeHT B mporeccax OMJ] @ yue6Hoe mocobue / H. T.
HlemmypoBa, C. A. JleBannosckuii, M. M. Jlordppaxmanosa ; MITY, [kap. OMJ]. -
Marautoropck, 2011. - 61 ¢ : wi, cxems, T1abn., Homorp. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=487.pdf&show=dcatalogues/1/1087
803/487.pdf&view=true (nara oopammenus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3IEKTPOHHBIH.
- IMmeeTcs meyaTHBIN aHaJIor.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haunmenosanwue 10 Ne norosopa Cpoxk IeHCTBYS JIUIICH3UH
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouro
Professional
7Zip cB0OOIHO pacrpocTtpansemoe [10 OECCPOYHO
FAR Manager cB0OOAHO pacrpocTtpansemoe [10 OecCpoUHO



https://magtu.informsystema.ru/uploader/fileUpload?name=637.pdf&show=dcatalogues/1/1109483/637.pdf&view=true(дата
https://magtu.informsystema.ru/uploader/fileUpload?name=637.pdf&show=dcatalogues/1/1109483/637.pdf&view=true(дата
https://magtu.informsystema.ru/uploader/fileUpload?name=1368.pdf&show=dcatalogues/1/1123822/1368.pdf&view=true(дата
https://magtu.informsystema.ru/uploader/fileUpload?name=1368.pdf&show=dcatalogues/1/1123822/1368.pdf&view=true(дата
https://e.lanbook.com/book/95141
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349/1049&view=true(дата
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349/1049&view=true(дата
https://new.znanium.com/document?id=108069
https://magtu.informsystema.ru/uploader/fileUpload?name=487.pdf&show=dcatalogues/1/1087803/487.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=487.pdf&show=dcatalogues/1/1087803/487.pdf&view=true

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca

Ccpuika

Harmmonanbuast UH(OPMAIIMOHHO-
aHaJIUTUYECKasd CUCTEMa — POCCUMCKUU UHIEKC
HayuyHoro ruTupoBanus (PUHLY)

URL: https://elibrary.ru/project risc.asp

ITouckosas cucrema Akaaemust Google (Google
Scholar)

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

Nudopmanmonnas cucremMa - EguHoe OKHO
JOCTyTa K HHPOPMAITMOHHBIM pecypcaM

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

QenepanbHOE TOCYNAapPCTBEHHOE OIOKETHOE
YUPEIKICHUE «DenepanbHbIT UHCTHUTYT
MIPOMBIIIIICHHONH COOCTBEHHOCTH

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

DnekTpoHHas 0a3a TEPHOIUYCCKUX HW3IaHHUM
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Poccuiickass ['ocynapcTBennas OubOIMOTEKA.
Karanoru

https://www.rsl.ru/ru/4readers/cataloques/

DnekTpoHHbIe pecypchl 0ubmuorekut MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

MesxayHapoaHas HayKOMETpHYECKast
pedepaTHBHAS U ITOJTHOTEKCTOBAs 0a3a JaHHBIX
HayuHbIX u3aanuii «\Web of science»

http://webofscience.com

MexnyHaponHas pedepaTtuBHas u
MOJTHOTEKCTOBAasl CIpaBOYHas 0asza JIaHHBIX
HAYYHBIX H31aHU «SCOPUS»

http://scopus.com

MexayHapoaHast Oaza MOJHOTEKCTOBBIX
XKypHasoB Springer Journals

http://link.springer.com/

MC)KI[}IHapOILHaﬂ KOJUJICKII U HAayYYHBIX
MPOTOKOJIOB MO PAa3IUYHBIM OTPACISAM 3HAHUM
Springer Protocols

http://www.springerprotocols.com/

MexnyHapoaHas 6a3za Hay4HbIX MaTE€pHUaJOB B
o0nactH (PU3MUECKUX HAyK M HHXHHUPHHIA
SpringerMaterials

http://materials.springer.com/

MC)KIIYHapOI[Haﬂ 0aza CIIPpaBOYHBIX I/I3,£[aHI/II71 10
BCEM oTpacisim 3Hanuit SpringerReference

http://www.springer.com/references

ApXxMB Hay4HbIX >XypHajoB «HarumoHanbHBIH
3JIEKTPOHHO-UH(POPMALIMOHHBIM KOHLIOPLILYM)»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/
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http://materials.springer.com/
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9 MartepuajJibHO-TEXHHYECKOE o0ecTiedeHne TUCUMILITHHBI (MOYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

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

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKAUIMMHU Ui MPEJCTaBICHHUA Y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUM: MYJbTUMEIUNHBIMH CpEJICTBA XpPaHEHMs, Nepefaud U
npeCTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTOpus I MPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKallUMU Ui IpPEJCTaBICHUS ydeOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CpEICTBA XpaHEHHs, Nepeadyd H
MpeACTaBICHHS Y4eOHON HHPOPMAIIHH;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ nonkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

5. Tlomemenne st XpaHEHHS H TPOPHIAKTHUECKOTO OOCITY)KMBAaHHS y4eOHOTO
000py/10BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOAMYECKON TOKYMEHTAIINY H MaTEPUAIIOB.



Ipuioxkenne 1

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSITeIbHOM PadoThl 00y4aromMXCsi

AymuTopHas camMoCToATeNbHas paboTa OOydYalOUIMXCS Ha MPAKTHUYECKUX 3aHATHUAX
OCYIIECTBIISICTCS I0J] KOHTPOJIEM IIPETo/aBaTeis B BHJC BBIIOJIHEHHS WHAWBUAYAIBHBIX H
IPYINIIOBBIX 3aIlaHUH € 00CYKICHHEM UX PE3YyIbTaTOB.

BueaynuTtopHast camocrosTenbHas paboTa OOydaroIMXCs OCYHIECTBIISICTCS B BHIE
NOArOTOBKM K  TIPAaKTUYECKUM  3aHATHSAM, TMOATOTOBKE K  CEMHUHapy-JUCKYCCHH,
KOHCHEKTHPOBAHHUS C MPOPabOTKOM JICKIIMOHHOTO MaTepHaa, BBITOTHEHHUSI KOHTPOJIBHOM pabOThI
U MHIUBUYAJIbHBIX 3aJJaHUN C KOHCYIbTALUSAMH MPETOAaBATEIIA.

Temamuka npakmu4eckux 3aHAmMuUIl no Oucuunﬂuﬂe

AHanM3 MUPOBOTO PhIHKA METAJLIOB.

AHanu3 MUPOBOTO PhIHKA KOMIIO3UTHBIX MATEpUAJIOB.

AHaM3 MUPOBOTO PHIHKA CIEIUATBHBIX MAaTEPHAIIOB.

CrpyKTypa MUPOBOI YEpHON METaJLIyprUu.

CtpyKTypa MUpPOBO# IIBETHON METaJUTypTHUH.

CpaBHEHHE TEXHOJIIOTUYECKUX BO3MOXKHOCTEH COBPEMEHHBIX METOJ0B 00pabOTKH
MaTepHaJIOB JIaBIICHUEM.

7. AHanmu3 UHHOBAIIMOHHBIX METOJOB IMPOU3BOJICTBA MEPCIIEKTUBHBIX MATEPHAIIOB.

SoukrwbdE

Temwt 013 cemunapa-ouckyccuu

1. MupoBoii ppIHOK YEpHBIX METAJIJIOB.

2. MupoBOii pBIHOK IIBETHBIX METAJIIOB.

3. MupoBoii ppIHOK HAHOMATEPUATIOB.

4. MupoBO# pbIHOK KOMITO3UTHBIX MaTepHaoB.

5. Ctparernyeckue HaIpaBiIeHHUs pPa3BUTUS HMHHOBALMOHHBIX TEXHOJIOTHIl MPOM3BOJCTBA
MaTepuaioB B MUPE.

6. AITUTHBHBIE TEXHOJIOTHH B METAJUTYpPIUH.

IIpuMepHbIe BONpockl K py0e:KHBIM KOHTPOJISIM 10 IMCHUIINHE
Konmponvnas pavoma Nel

Knaccugukarus marepuanos.

PeiHok metamioB pasubix ctpad (CILIA, Kuraii u T.1.).

MupoBoi1 ppIHOK METaJIOB.

[TepcrieKTUBBI Pa3BUTHUS MPOU3BOACTBA METAILIIOB.

MupoBo#i ppIHOK KOMIIO3UTHBIX MaTepHalloB.

[TepcrieKTUBBI Pa3BUTHUS MPOU3BOACTBA KOMIIO3UTHBIX MaTepHaIOB.

MupoBo# pbIHOK CIIEHHAIbHBIX MATEPUAIIOB.

[TepcriekTUBBI pa3BUTHUS IPOU3BOCTBA CIIEHUATBHBIX MATEPHAIIOB.

OcHOBHBIE HaNpaBIEHUS Pa3BUTHSI MUPOBOTO PhIHKA METAJIJIOB.

10. OcHOBHBIE HAINIPaBIICHHS Pa3BUTHS MUPOBOTO PHIHKA KOMITO3UTHBIX MaT€PHAJIOB.
11. OcHoBHBIE HaNpaBlIEHHUs Pa3BUTHSI MUPOBOTO PHIHKA CIIEUAIBHBIX MaTEPUATIOB.

CoNoOARWNE

Konumponvnas paboma No2

1. Ilepcnextussl pazButus metogos OM/I.
2. XapakTepuCTHKa MHHOBAIIMOHHBIX METOJIOB 0OPaOOTKH MaTepHAJIOB.
3. VHHOBalMOHHBIE TEXHOJIOTHH MPOLIECCOB MPOKATKH.



HoOoxo~No O R

0.
. Xapakrepuctuku rpynmsl Mamia Direct Deposition.
12.
13.
14.
15.
16.

VHHOBaLIMOHHBIE TEXHOJIOTUHU IIPOLIECCA KOBKHU.

N HHOBalIMOHHBIE TEXHOJOTHUH MPOLIECCOB IITAMITOBKH.

VM HHOBaLIMOHHBIE TEXHOJIOTUU IIPOLIECCa TPECCOBAHUSA.

MeTo/1bl ”HTEHCUBHOM IJIACTUYECKON TehopManuu.
Knaccudukanus agiuTUBHBIX TEXHOJIOTHA.

Cdepbl npuMEHEHHS «METALTHYECKUX» AM — TeXHOJIOTHH.
Mariussl 1 060pyAOBaHUE I BHIPALTUBAHUS U3/CNINNA U3 MeTalIa.

Xapakrepuctuku rpymnsl Mamud Bed Deposition.

Marepuansl Juist «MeTaIM4ecKkux» AM — mamiuH.

MeTo/1bl MOJTy4YEeHUST METAJUIOTIOPOIITIKOBBIX MAaTePHAIOB jist AM - MaIuH.
[TepCrieKTHBBI pa3BUTHSI HHHOBAIMOHHBIX TEXHOJOTHH 00pab0TKH MaTepraioB B MHPE.
[TepcrieKTUBBI pa3BUTHSI HHHOBAIMOHHBIX TEXHOJOTHI 00pabOTKN MaTepHaioB B
Poccun.

Huouesuoyanvnule 3a0anus

BpinosHUTE JUTEpATYypHBIM MOWCK MO OJHOM W3 HWHHOBAIMOHHBIX TEXHOJIOTHUH
MPOU3BOACTBA MAaTEPHUAJIOB.

BreimmorauTe  TATEHTHBIA IIOMCK 110 OJHOW M3 HWHHOBAIIMOHHBIX TEXHOJIOTHH
MPOU3BOACTBA MaTEPHUAJIOB.

[ToaroTOoBUTH MPE3EHTALMIO IO OJJHOM M3 MHHOBAILIMOHHBIX TEXHOJIOTUH MIPOU3BOJICTBA
MaTepUaJioB.



IIpuaoxenne 2

OIIeHO'leIe cpeacrea JJid MPpOBEACHUSA HpOMe)l(yTOqHOﬁ aTTeCTallun

a) H.]IaHI/IpyeMbIe pe3yJabTaThbl Oﬁy‘leHI/IH H OLICHOYHBIC CpeaAcCTBAa AJIS IPOBECACHUSA l'[pOMe)KyTO‘lH()ﬁ arrecranmu.

CtpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

VYK-4 CnocobeH nipu
npodecCHOHATBHOTO B3aNMOICHCTBUS

MCHATb COBPCMCHHBIC KOMMYHUKATUBHBIC TEXHOJIOTHHU, B TOM YHCJIC HA I/IHOCTpaHHOM(I)IX) $I3I)IK€(aX), JJI1 aKaAEMHUYCCKOI'oO 1

YK-4.1

YcTaHaB/IMBaeT KOHTAKThI U OPraHU3yeT
OOIIIEHUE B COOTBETCTBUU C
MOTPEOHOCTSAMHU COBMECTHOM
JeSITeIbHOCTH, MCIIOJIb3YS] COBPEMEHHbBIE
KOMMYHHKAITUOHHBIE TEXHOJIOTUU

Sk wdE

o

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.

Ilepeuens meopemuueckux 60npocog K 3auemy:

MupoBoi pEIHOK METAJIIOB.

MupoBoii pbIHOK KOMITO3UTHBIX MAaTEpUAJIOB.

MupoBoii pbIHOK CHEIUAIBHBIX MAaTEPUAIIOB.

OCHOBHbIE HANpaBJIEHUs Pa3BUTHS MUPOBOI'O PbIHKA METAJIJIOB.

OCHOBHbBIE HANPABJICHUS Pa3BUTHS MUPOBOTO PhIHKA KOMIIO3UTHBIX
MaTepHaIOB.

OCHOBHBIE HamNpaBl€HUsS PAa3BUTHS MHPOBOTO pPBIHKA CIHEHUAIbHBIX
MaTepHaIOB.

MeTtop1 06paboTKH METAIIJIOB ¢ TOMOIIBIO aITUTUBHBIX TEXHOJIOTUH.
MeTo bl MPOKATKN KaK MHHOBAIIMOHHBIE TEXHOJIOTHH.

XapakTepucTHKa HHHOBAIITMOHHBIX METOJIOB 00paOOTKH MaTepHAaIOB.
Knaccudukanus matepuasios.

CtpyKkTypa MUPOBOIl UEPHOI METAILTyprUu.

CtpykTypa MUPOBO# IIBETHON METAJLTyprHUH.

CpaBHEHHE TEXHOJIOTMUECKUX BO3MOXXHOCTEH COBPEMEHHBIX METO/IOB
00pabOTKM MaTEepHAIOB JIABJICHHUEM.

Knaccudukanus MeTo/10B HHTEHCUBHOM IIIACTHYECKOH aedopmarum.
Knaccudukanmst aqiInTHBHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TIpH 00paboTKe
METaJIOB.

Knaccudukanys "HHOBaIIMOHHBIX MPOIECCOB MPOKATKH.

Marepuansl 41 «MeTauinueckux» AM — MalluH.

[lepcrieKTHBBI pa3BUTHUSI IPON3BOCTBA METAJLIIOB.




CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUS

O1neHOYHBIC CPEACTBA

20. IlepcrieKTUBBI Pa3BUTHS POU3BOJICTBA KOMIIO3UTHBIX MAaTEPUAIIOB.

21. IlepcnieKTUBBI Pa3BUTHS IPOU3BOJICTBA CHEIIMATIBHBIX MAaTEPHAIIOB.

22. AHaiu3 MUPOBOTO PHIHKA METAJLIOB.

23. AHaJIu3 MUPOBOTO PbIHKA KOMIIO3UTHBIX MaTe€pPHUasOB.

24. Anaiu3 MUPOBOTO PHIHKA CHEIIHATILHBIX MATEPHAIIOB.

25. CpaBHEHHE TEXHOJIOTUYECKUX BO3MOXHOCTEH COBPEMEHHBIX METOJOB
00pabOTKM MaTepHaJIOB JIaBJICHUEM.

26. AHaM3 WHHOBALIMOHHBIX  METOHOB
MaTepHaJoB.

27. IlepcnektuBbl pazputust MeTo10B OM/I.

28. [lepcrieKTUBBI Pa3BUTHS MHHOBAIIMOHHBIX TEXHOJIOTHI 00paboTKH
MaTepHuajioB B MUPE.

29. [lepcrieKTUBBI Pa3BUTHS MHHOBAIIMOHHBIX TEXHOJIOTHI 00paboTKH
marepuaios B Poccuu.

IIpOU3BOJACTBA IICPCICKTHUBHLIX

YK-4.2

CocraBisier ACJIOBYHO  MTOKYMCHTAIUIO,
CO34acT PA3JIMYHBIC AKAACMUUYCCKHUE HIIN
HpO(i)CCCI/IOHaJ'H)HHe TCKCTBI HAa pPYCCKOM U
HHOCTPAHHOM A3bIKax

Ilpakmuueckoe 3a0anue:
BomonHuTh Knaccudukanuo MaTeprualioB, HCIOIb3YEMbIX B 3a/laHHOM
obmnactu. [Ipu 3TOM HEOOXOIMMO HCIIOJIB30BaTh pa3IMYHbIE HCTOUHUKU
nH(}OpMallY, B TOM YHCJIE Ha aHTJIMHCKOM SI3bIKE.

YK-4.3

[IpencrasnsieT pe3yabTaTbl
HCCIIEIOBATENIBCKON U IIPOEKTHON
JEeSATETLHOCTH Ha PA3JINYHBIX MyOJIUYHBIX
MEpOIPUATUSAX, YHACTBYET B
aKaJIEeMUYECKUX U MTPOPECCHOHATBHBIX
JIMCKYCCHUSIX Ha PYCCKOM M MHOCTPAaHHOM

SI3bIKaX

Ilpakmuueckoe 3a0anue:
BBIMOTHUTE TUTEpATypHBIN 0030p C MpeACTaBIEHHUEM OTYETa M0 OAHON U3
WHHOBAIIMOHHBIX TEXHOJIOTHI MPOU3BO/ICTBA MEPCIIEKTHBHBIX MAaTEPUAIIOB.

ITK-1 Cnoco6eH 000CHOBAHHO ONpeACIIAThL OPpTraHU3allMOHHBIC U TCXHUYCCKHUE MCPHEI 110 BBIITYCKY MHHOBALIMOHHBIX BUJIOB ITPOKAaTa YCPHBIX U
IBCTHBIX MCTAJIJIOB U CIIJIABOB IIPOMU3BOJCTBCHHBIMHU NTOAPA3ACIICHUAMN

IK-1.1

HpOBO}II/IT MapKETUHI'OBBIC UCCIICAOBAHUA
Hay‘lHO-TCXHH‘lCCKOﬁ I/IH(I)OpMaI_II/II/I;

TMarHOCTHPYET 0OBEKTHI MPOKATHOTO

Hepeuenb meopemudecCKux 60npocos K zauemy:
1. Anammz HWHHOBAIIMOHHLIX MCTOJ0B IPOU3BOJACTBA IEPCIICKTUBHBIX

MaTepUaJIOB.




CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00ydeHHUS

O1neHOYHBIC CPEACTBA

[IPOM3BOJICTBA HA OCHOBE aHAJIM3a HAyYHO-
TeXHUYECKON MHPOpMAIUH O
TEXHOJOTUYECKHUX IIpoLEccax

ROONOGOMWLN

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

25.

0.

MeTo/1bI HTHTEHCUBHOM MIACTUYECKON ehopMaInu.

Knaccudukanus agiuTHBHBIX TEXHOJIOTHA.

Cdepsl mpuMeHEHHS «METAITHYECKUX» AM — TeXHOJIOTHH.

Marmsbl 1 000pyJOBaHKE JUISl BHIPAIIMBAHUS U3IEIUNA U3 METalIa.
XapaxkTepuctiky rpynmnsl mammH Direct Deposition.

Xapakrepuctuku rpymisl Mamua Bed Deposition.

Marepuansl it «MeTauITM4ecKux» AM — mamivH.

Meroapl oy4eHus: METaUIONOPOUIKOBBIX MaTEpUAIOB 1uist AM - MaluH.
[lepcnieKTUBBI Pa3BUTHSI MHHOBAIIMOHHBIX TEXHOJOTHI 00paboTKH
MaTepHaioB B MHUpE.

[lepcnieKTUBBI Pa3BUTHSI MHHOBAIIMOHHBIX TEXHOJOTHI 00paboTKH
MmatepuaiioB B Poccuu.

VHHOBAIIMOHHBIE TEXHOJIOTHH MPOLIECCOB IMPOKATKH.

WMHHOBaLIMOHHBIE TEXHOJIOTUH MTPOLIECCa KOBKH.

W HHOBAIIMOHHBIE TEXHOJIOTMH MPOLIECCOB IITAMIOBKHU.

VHHOBaIIMOHHBIE TEXHOJIOTHH MPOLIECCa IPECCOBAHUS.

[lepcnexTuBsl pazButus metogos OM/I.

MeTo1bI HTHTEHCUBHOM MIACTUYECKON NedopMalnu.

Cdepsl mpuMeHeHUs «MeTAUTHYeCKnX» AM — TeXHOJIOTHil.

MarmHbl 1 000pyJOBaHKE TSI BRIPAIIMBAHUS U3IEIUIA U3 MeTala.
XapaxkTepuctrku rpynmnsl MammH Direct Deposition.

Xapakrepuctiku rpymmsl Mainua Bed Deposition.

Mertoap! Mony4eHus: METAUIONOPOLUIKOBBIX MaTepruanoB Ayt AM - MaluH.
OcHOBHBIE 32aKOHOMEPHOCTH IIPU pealIn3alluy aJIUTUBHBIX TEXHOJIOTUI B
METaJUTypIriH.

OcHOBHBIE 32aKOHOMEPHOCTHU MPH OCYIIECTBIIEHUN HHHOBAIIMOHHBIX BH/I0B
MPOKATKH.

OcHOBHBIE 32aKOHOMEPHOCTH MPH OCYIIECTBIEHUN METOJOB MHTEHCUBHOM
IUTACTHYECKOM Jedopmanuu.




CtpyKTypHBII

3IIEMEHT [Inanupyemble pe3ysbTaThl 00y4eHUs OueHOYHBIE CPENICTBA
KOMIICTCHII N

[1K-1.2 Y cTaHaBIIMBAET CBA3H MEXKAY Ilpumep npakmuueckoz2o 3a0anus.
TEXHOJIOTMYECKUMH MIPOLIECCaMH U BBIMOTHNUTE MAaTEHTHBIN TTOMCK MO OJJHOM U3 MPEUIOKECHHBIX TEMAaTHK, B TOM
00BEKTaMU MPOKATHOTO MTPOU3BOICTBA CO YUCIIe U B 3apyOexHbIX 0a3ax N300pETEHHI.
CBOMCTBaMH 'OTOBOW MPOIYKIIUH, CHIPS U Hampumep, oanH U3 METOIOB MHTEHCHBHOW IUIACTUYECKOW aehOopMaIiy WIn
[PACXOJHBIX MaTCPUAIOB, COCTABOM, OAHa U3 aAJUTUBHBIX TEXHOJIOTHH.
CTPYKTYpOil MeTauia ¥ GU3NIECKIMH, Ha ocHoBe MeToa KiaccuUKauy MPpeUI0KUTh HOBOE PEILICHHE.
MCXaHHYCCKUMHU, XUMUYCCKUMU, BremoaHuTh IMOCTAHOBKY 3aaa4Ud TCOPHUHU IJIACTUIHOCTHU IJIA HOBOTO METOJZA.
TEXHOJIOTMYECKUMH U
PKCILTyaTalluOHHBIMU CBOMCTBaMH

IK-1.3 [Ipumensier ocHOBBI Teopuu mpoueccoBl/Ipakmuueckoe 3a0anue:

00pabOTKM MaTepuajioB TMpPH PEIICHUH
TEXHOJIOTUYECKUX  3aJad  [POKATHOIO
[IPOU3BOJICTBA.

PaccunThIBa€T OCHOBHBIE TEXHOJIOIMUYECKHE

IMPOLECCCHI ITPOKATHOT'O IMPOU3BOACTBA

[ToaroToBUTH IO OAHOM M3 TEMATHK MPE3EHTAIHNIO ¢ 0000IIEHUEM MTOTyISHHOM
uHpopMaLuu U 0003HAYEHUEM JJAIbHEHIINX MTyTel pa3BUTUS pacCMaTpUBAaeMOM
VHHOBAallUOHHOM TEXHOJIOTMH.




0) Ilopaook nposeedenus npomexcymouHoll ammecmayuu, noKazameau u Kpumepuu
OUeHUBAHUA:

[Ipu moAroToBKe K 3a4eTy HEOOXOAUMO O3HAKOMHUTCA ¢ [Ipoepammoti Kypca.

CryneHTaM MpeAoCTaBiSIETCST IIpOrpaMMa M3y4YeHUs JUCLUUIUIMHBI C YyKa3aHUEM
MCTOYHUKOB, IJIE MOXHO HAlTH OCHOBHON MaTepual Mo IaHHOH TeMe.

Pabora oOy4aromuxcsi COCTOMT B MpopaboTke 0030pHOro JIEKIIMOHHOTO Marepwana, B
M3YYEHUU MO0 y4yeOHHMKaM MPOTPpaMMHOr0 MaTepHalla U PEKOMEHJIOBaHHBIX IPErojaaBaTeeM
JUTEPATYPHBIX HCTOYHUKOB, BHIITOJHEHUH PACYETHBIX pabOT, B PELICHUN aHAJOTMYHBIX 3a]1a4 1O
JAaHHOW TeMaTHWKe, O3HAKOMIIEHMHM C METOJUYECKMMHM MaTepuajaMu [0 JaHHOW TeMe.
Meromuueckre Marepuaisl Haxonsarcs Ha kapenpe TOM (aya. 2/9). Web-opuentupoBanHbie
METOJIMYECKUE MaTepUualibl pa3MmenieHbl Ha caiite MI'TY.

N3yuenne peKOMEH/I0BaHHOH JOMIOIHUTEIBHOM JIUTEpaTyphl IesiecooOpa3Hee HaunHATh C
o0umx GpyHIaMEHTAIbHBIX paboT, a 3aTeM MePEeXOIUTh K YaCTHBIM paboTaM, CTAaThsM; B CiIydae
aHaJM3a HOBEHIINX pa3padOTOK U TEXHOJOTHH - C )KYPHAIbHBIX CTaTEH.

[loncku HyXHOW JAUTEpaTyphl HYKHO HayMHATh C MPOCMOTpa OUOIMOTEUHBIX
CHCTEMaTHYECKUX KaTaJloroB, pedepaTuBHBIX KypHAIOB. O TIOMEIIEHHBIX B )KYPHAIaX CTaThsIX
MOKHO Y3HaTh M3 BBIXOASIIEH exeHeAenbHO «JleTomucu IKypHaNbHBIX —CTaTeil», U3
Ooubmmorpaduuecknx ykasarenael HOBOH JUTepaTyphl. YKa3aHHs Ha HMEIOUIYIOCS JINTEPaTypy 10
KOHKPETHBIM BOIIPOCAM MOKHO HalTH B CHOCKax MOHorpaduii, ctaTeil, yaeOHUKOB.

[IpomexyrouHas arrecTalysi MO JUCLUIUIMHE BKIIOYAET TEOPETUYECKHUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHM, U MPAKTHYECKUE 3aJaHus,
BBISIBIISIFOLINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHUI U BIIQJICHUH, TPOBOIUTCS B (hopMe 3aueTa.

3ayeT MPOBOAMUTCA B YCTHOM (opMe MO TEOPETUYECKUM BOINPOCAM M MPAKTUYECKUM
3a/1aHUsM.

Kputepuu s nonydenus 3auera:

— «324YTEeH0» — CTY/ICHT JIOJKEH 110Ka3aTh 3HaHUS HE TOJIbKO HAa YPOBHE BOCIIPOU3BEACHMUS
U 00BsICHEeHUs MH(pOpPMAlMM, HO M UHTEUIEKTyaJbHble HAaBBIKM peEIIeHUs MpodieM U 3ajad,
HAXO0X/IEHNs YHUKAJIbHBIX OTBETOB K Ipo0ieMaM 00pabOTKHU METAIJIOB JIaBJICHUEM;

— «He 32a4YTEeHO0» — CTYJEHT HE MOXET I10Ka3aTh 3HaHMs HA YPOBHE BOCIIPOM3BEIACHUS U
00BsiICHEHUS! MHPOPMAIH, HE MOKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HAaBBIKU PEIIEHUs MPOCTHIX
3aa4 00pabOTKH METAJIOB JIaBICHUEM.



