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Pabouast mporpaMma coctassieHa Ha ocHope @I'OC BO mno HampaBieHHIO MOATOTOBKH
22.03.02 MeTamnyprus, YTBEpKISHHOTO MpHKazoM MHHHCTepcTBa oOpa30BaHHS H HAYKH
Poccuiickoit Qenepannn ot 6 gexabps 2015 r. No 1427,

PaGouast mporpamMma paceMoTpena H o1o0peHa Ha 3ace/laHiH Kadeaphl METALUIYPIHH H
cragmapTizaime huaraza OIEOY BO «MI'TY» 8 r.bemopenke

« 24 » 10 2018 r., nporokor Ne 2

3ag. kadeapoi (o———"""/C.MTonopusuns/

PaBouas nmporpamma oj1obpena metoauudeckoi komuccuei dummana GI'EOY BO
«MI'TV» B r.Benopenke

« 31 » 10 2018 1., mpotokon Ne 1 .
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Pabouas mporpaMMa coCTaBJIeHA: CT. MIPeNoaBaTellb
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JIuer perverpanuy HiMeHeHHI H TOIO THEHMI

Ne Pazpen PITJT Kpartkoe Jara, TTopmuck 3aB.
o (MozyJist) co/iepKaHNe H3IMEHeHHS Ne Kadegpoii
/HoTI0IHEeHH S MPOTOKOJIA
3ace/laHusL
Kadeapsl

1 | 8 Yuebro- AKTyamazanus yueGHo- 3.09.2019 @’—“-:‘;_"
METO/IHIECKOE H METOIHYECKOTO H Nel 22 e
HHPOpPMAITHOHHOE | HH(OPMAITHOHHOTO
obecredeHne obecneyeHUs
JTACITHILTHHBI JIHCITHTLTHHEI
(Motyzst)

2 | 8 YuebGuo- AKTyamuzanus yueGHo- 3.09.2020 6-4,:7
METOIHYECKOE H METOAHYECKOr0 H Nel L i
HHPOPMAHOHHOE | HHPOPMAITHOHHOTO
obecneucHue obecneueHus
JHCIHILTHHBI JIACIIHILTHHBI

(mojyns)




1 Ilesin ocBOEHUA M CLUIIIMHBI

Lenamu ocBoeHust guctmIviMHbl «HOBBIE TeXHOIOrMYeCcKWe pelleHHWs B IpoLieccax
OM/l» sBASAIOTCA: pa3BUTHE y CTYJEHTOB JIMYHOCTHBIX KauecTB, a Takxe (hOpMHpOBaHHeE
npodeCCUOHATFHON KOMITETEHI[UM B COOTBeTCTBUU C TpeboBanusmu Pr'OC BO mo
HaripasJ/ieHuto roAroroBku 22.03.02 Metamnyprus.

2 MecTo AUCLHUILIMHBI B CTPYKTYpe€ 06pa3OBaTeJIbH0i/i nporpamMmabl NOAroTOBKH

0akasaBpa

OucuurnuHa «HoBele TexHosioruyeckue pemeHus B nporeccax OM[II» BXoguT B
BapUaTUBHYO YacThb 6/10Kka 1 o6pa3oBarTe/ibHOM MPOrpamMMBl.
[nst m3yyeHusi JaHHOM AWCLWTUIMHBI, He0OOXOIMMO 3HaHWE CIeAYIOMMX AVCLIUIIIVH,
v3yuyaeMbIX CTyZleHTaMH Ha 1 - 3 Kypcax yHHUBepCcUTeTa:

- MeTa/l/Iypruyeckye TexXHoJI0ruu 4. 1 u 2;

- TeXHoJIoruyeckue mporeccel OM/I;

- TeXHOJIOTHsI IPOM3BO/ICTBA TIPOBOJIOKHY;

- TeXHOJIOTUsI IPOM3BO/ICTBA KaTMOPOBAHHOM CTaslu;

- TeXHOJIOTHsI TIPOM3BO/ICTBA METas/IOU3/le/nH;

- TeXHOJIOTHsI T/TyO0KOM repepaboTKU MeTaslIoB.

3HaHWS U YMEHUSI CTY/IEHTOB, TIOJy4YeHHble TIPU HW3yYeHUH AUCHUTUIUHBI «HOoBBIE
TEXHOJIOTHUeCKHe pellieHus1 B miporieccax OM/I» OyayT HeoOXOAMMbI UM TIpU JajbHekIei

noaroroske BKP.

3 Komnemenyuu ofyuaroujezocs, popmupyemble @ pe3y/ibmame 0C80eHUsI
JducyunauHblL U NJAAHUpyemble pe3y/bmambl 00yueHus

B pe3sysnbrare 0CBOEHUs AUCLIUIIUHBI

«HoBble TexXHONOrhYecKre pelleHusi B
niporieccax OM/]» obOyuatoruiicst fo/mKeH 00/1a/1aTh CeyHOIAMI KOMIIETeHI[USIMU:

CTpYKTYpHBIM 3/IeMEHT

YpoBeHb OCBOEHUSI KOMITETEHL[UH

[ToporoBslii Cpennuii Bbicokuii
KOMITeTeHLIUU
YPOBEHb YPOBEHb YPOBEHb

TOTOBHOCTBIO BBISIBJISITH O0OBEKTHI /IS YIyUllleHHs B TeXHUKe U TexHosiorud (TTK-11)

3HaTb OCHOBHbIE OCHOBHBbIE  MeTO/bl | OIpe/ie/IeHUst
onpejeneHus Y | HCCJIe[J0OBaHus, TpOLIeCCOB
TIOHSITHUS WCII0/Ib3yeMble  TIPY | UCIIOJIb30BaHUs U
OCYLLeCTB/IEHUSI U | OCYLECTBJIEHUM U | KODPEKTUPOBKU
KODPEeKTHPOBKH KOPPEKTHPOBKe HOBBIX
HOBBIX HOBBIX TeXHOJIOTUUeCKHU
TeXHOJIOTMUeCKHUX TEeXHOJIOTUUeCKUX X pelleHud TMpu
TMpPOLIeCCOB TMpPOLIeCCOB TPOU3BO/ICTBE
MpOM3BO/CTBA TPOM3BO/CTBA MeTaJlJIou3Jenu
MeTaJlJION3/1e/ThM MeTaJlJION3/1e/ThI criocobamu OM/T
cnocobamu OM/] ciocobamu OM/]

YMmeTs: BBI/IE/IATh HOBBIE | 00CY>XaTh CITIOCOOBI | pacrio3HaBaTh
TeXHOJIOTUYeCKUe 3¢(eKTHBHOTO 3¢ deKkTrBHOE
peleHus TIpU | peLleHns MIpU | pelleHue oT
OCYLLIeCTB/IEHUA W | OCYLLIeCTB/IEHUA U | Hea(PPeKTUBHOTO
KOPPEKTHPOBKE KOpPPEKTHPOBKe rnpu
TeXHOIOTMUeCKHUX TeXHOJIOTMUeCKUX VICTI0JIb30BaHUU
TMPOLIECCOB MPOLIECCOB HOBBIX pelIeHuH
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CTpYKTYDHBIM 3/IeMEHT

YpoBeHb OCBOEHUSI KOMITETEHL[UH

[ToporoBslii Cpennuii Bbicokuii
KOMITETEHLIUU
ypOBeHb ypOBEeHb ypOBeHb
MPOKM3BO/CTBA TIPOM3BO/ICTBA ISt
MeTaJIoU3 /e MeTasyIou3enui OCYIIIeCTBIeHUSI
criocobamu OM/1 criocobamu OM/1 u
KOPPEeKTHPOBKHU
TEXHOJIOTUUEeCKH
X TIPOL|eCCOB
TIPOM3BO/CTBA
MeTaJIoU3 /e
criocobamu OM/T
Brazets: MpaKTHUUe CKUMU criocobamu OCHOBHBIMU
HaBbIKaMU JIeMOHCTpAaLA MeTo/laM1
WCTI0/Tb30BaHUs yMeHUsI WCC/IeJOBaHUST B
3/1eMEHTOB aHa/IM3UpOBAaTh obmactu
MPUHSATUS ~ HOBBIX | CUTYAL[HIO JU1s | peay3alyu
peleHui TP | pea/u3al[id  HOBBIX | HOBBIX peIlleHui
OCYIIIeCTBJIEHUM U | pelleHUi TpU | TIpU
KODPEKTHPOBKe OCYILIIeCTB/IEHUM U | OCYILeCTBIeHUU
TeXHOIOTUUeCKUX KOPPEKTUPOBKHU 1 KOpPPEKTUPOBKe
TMPOL[eCCOB TeXHOJIOTMUeCKUX TeXHOJIOTUUEeCKH
W3rOTOB/IEHUSI TpOLIeCCoB X TIPOLIeCCOB
MeTasl/Iou3 e W3rOTOBJIEHUSI W3rOTOBJIEHUS
cnocobamu OM/] MeTasuIor3e/Tnui MeTaslIonu3 e/
criocobamu OM/1 criocobamu OM/T

4 CTpyKTypa 4 cojiep)XaHue JUCLIUIIIMHbI

OO0111ast TPYAOEMKOCTh AUCLUIUTMHBI COCTaB/IsIeT 4 3aueTHbIe equHULIBI, 144 yaca:
- ayauTopHasi paboTa — 66 4acos;
- camocTosiTesbHas paboTa — 42 yaca;
- KOHTPOJb (9K3ameH) — 36 yacos.

Bugpl yueOHoM
paboThI,
BKJItOYast

Pa3nen/ Tema

CaMOCTOSITE/TbHYHO
paboTy CTyJeHTOB U

@dopMmBI TEKYILLEro U

Kop u cTpyKTypHBII
971eMeHT KOMIIeTeHITUHN

TPYZ0€MKOCTb (B IIPOMEKYTOUHOI'O
JVCLIATI/TUHBI PYA ( P T
yacax) KOHTPO/JISI
< | & 5 o= yCrieBaeMOCTH
El 8 x| = E| O
o = = B o ©
a O Bl M R s @
O < 4 =¥
SIS 5| 25|53
SO = oM v
(a0
1. O0uwe BONpockl
1.1. KoHKypeHTOCII0COOHOCTh 2 2 3 Ycrabim onpoc.  |ITK-11 - 3yB
MeTaJIJIONPOAYKLMH, (PaKTOPEI Pecgepar
ee oIpezie/soye 1
HaripasJ/leHusl ITOBBILLIeHUs]
1.2. IloBbIIeHKE 2 2 3 Ycrabi onpoc.  |ITK-11 - 3yB
KOHKYPEeHTOCIIOCOOHOCTH Pecdepar




Bupipt yuebHoO#

paboThl, ] =
BKJTIOYast % =
CaMOCTOSITE/IbHYI0  |DOPMBI TEKYILETO U o o
Pasen/ Tema paboTy CTy[eHTOB 1 E “é
M — TPY/L0eMKOCTb (B TIPOME)XKYyTOUHOT O >3
yacax) KOHTPOJIsS K E
s s 3 § 5| & yCI1IeBaeMOCTH =
HEEEE =2
AR 2 2
Sle gl g oo )
[ap)]
METH30B Ha OCHOBe pa3paboTKu
HOBBIX BU/IOB U3/|eIU1 U
MaTepHuasoB
1.3. MopybHble 4 4/4 4 Ycrabii onpoc.  |ITK-11 - 3yB
TeXHOJIOTMUeCKHe MpoLiecchl Pedepat
V3rOTOBJIEHUS 3aTOTOBKU U
METHU30B
HToro no paspeny 8 84 | 10
2. CoBepLIeHCTBOBaHHE
CYLeCTBYIOIIMX M pa3padoTKa
HOBBIX nporeccoB OM/]
2.1. HamipaB/iieHue nosblilieHuss | 3 3 4 Ycrnbin onpoc.  |ITK-11- 3yB
3¢ deKkTUBHOCTH criocoba Pedepar
BOJIOYEHHSI B MOHOJTIMTHOM
BOJIOKE
2.2. IlpumeHeHne BOJIOYEHUSA B | 2 2/2 3 Ycrabiii onpoc.  |ITK-11 —3yB
POJIMKOBBIX BOJIOKAX Pedepar
2.3. [IpumeHeHne X0JI0JHOU 2 2/2 3 Ycrabiii onpoc.  |ITK-11-3yB
(Terioit) COPTOBOM MPOKATKH Pedepar
2.4. [1pon3BOACTBO METHU30B 4 4/4 4 Ycrhbiii onpoc.  [TTK-11 — 3yB
HenpepbIBHBIM NIPeCCOBaHUEM U Pedepat
T'MJJpONpeccoBaHUEM
2.5. IlpumeHeHue MeTO0B 3 3 4 Ycrabin onpoc.  |ITIK-11-3yB
VHTeHCHBHOM T/1TaCTUUYeCKOM Pedepar
JedopmaLiyu Mpu U3roTOB/I€HUU
MeTa/UIMYeCKUX U3/l
2.6. HerpepbIBHBIE CTIOCOOBI 3 3 4 Ycrabi onpoc.  |ITIK-11 —3yB
TIO/TyYeHHUs1 MeTa/UIOU3/le/IUiH C Pedepat
¥YM3 1 HAaHOCTPYKTYpOU
HToro no paspeny 17 17/8 | 22
3. HoBble TexHO/I0rHYeCKHe
peleHusn
3.1. Ilpor3BoACTBO NpoKaTa 1 2 2 3 Ycrabiii onpoc.  |ITK-11 —3yB
TIPOBOJIOKU HETPaULMOHHBIX Pedepat
M0/IX0/10B
3.2. TIpumeHeHue crioco6oB 2 42 | 4 Ycraeiit onpoc.  |ITK-11 —3yB
NIPOCTOr'0 Harpy KeHus Pedepat
(pactspkeHMe, U3rK0, CXKaTue,
KpyueHHe) ¥ X KOMOUHALIWK B




Bupipt yuebHoO#
paboThl,
BKJTFOUAst

CaMOCTOATe/IbHYI0 | DOpPMBI TEKYILEro U
paboTy CTYJIeHTOB U

Pasnen/ Tema
TPY/I0€MKOCTb (B TIPOME)XKYyTOUHOT O

Konm u CTpyKTypHBIHI
9JIeMeHT KOMIIeTeHITUHU

JVICLIATI/TUHBI
yacax) KOHTPOJISA
: D ow| - yCIieBaeMOCTH
5|8 = = 3
Tl &= B E|l &Y
o2 o K ¥ R = 3]
0|l© w| @ % = o
2EZ| BB B
o
TIPOU3BO/CTBE MeTa/UIOM3e/Tnuin
3.3. ITosiyueHue MPOBOJIOKU U3 | 2 2 3 Ycrubiii onpoc.  |ITK-11 —3yB
pacriaBoB Pedepar
HToro no paspeny 8 8/10| 10
HWToro no guciunjinHe 33 33/1| 42 JK3aMeH IIK-11 — 3yB
4

5 Obpa3oBaTe/IbHbIE TEXHO/IOTHH

[ns ycBoeHusi CTyfeHTaMy 3HaHUM 10 JuciuiyiiHe «HoOBbIe TexHO/IOrHYeckue
pelieHuss B mpoueccax OMJ] W» TNpPUMEHSIOTCA TpaJULMOHHAs M KOMIIeTEHTHOCTHO-
MOJy/IbHasi TEXHOJIOTUM O0y4YeHWs, BK/OYaroiie B ceOst 00BSICHEHHUs TperojjaBaresisi Ha
JIEKLIMSIX, CAMOCTOSITE/IbHYIO PaboTy ¢ yueOHOU 1 CTIPaBOYHON IUTEPaTypO 0 JUCLIUTIIMHE,
BBITIO/THEHHE [TPAaKTUYeCKUX 3a[JaHUM 110 METOAUUeCKUM yKa3aHUsM U T.11.

B kauecTBe MHTEPaKTUBHBIX METOZOB 00yUeHHUsI UCIIO/Ib3YIOTCS:

- ripobsieMHOe o0yuyeHHe TIpU MOWCKe WH(POPMALIMOHHBIX MCTOUHUKOB, COCTAaBIeHUN U

HalTMCaHUN ped)epaTa IO MOJTy4Ye€HHbIM MHAWBHUAYA/IbHBIM 3dJaHUAM.

CamocTosiTe/bHas pa60Ta CTYZleHTOB HaripaB/ieHa Ha 3aKpervieHrWe TeOpeTHYeCKOoro marepualia,
H3J/I0KEHHOIr'0 TIiperiojaBaTejieM, Ha npopa60TKy TéM, OTBE€JEHHBIX Had CaAMOCTOATe/IbHOe HW3yyeHue, Ha
MOArOoTOBKY K 3K3aMeHY I10 AUCLIUITJIMHE.

6 YueGHO-Memoduueckoe oGecneyueHue camocmosimesibHOU paéomst odyuarowjuxcs

Pasnen/ Tema Bup camocTosiTeibHOM Kon-Bo
@OopMbI KOHTPOJIS
JUCLUIIMHBI paboThI 4yacoB
1. O0Me BOMpoChI
1.1. CamocTosiTenTbHOe 3 YCTHBIN orpoc.
KOHKYpPeHTOCITIOCOOHOCT | U3yuyeHHe UCTOUHUKOB Pecdepar
b METa/IJIONPOAYKLIUH, vH(popMaLMK 0 TeMe
dakTopsI ee JWCLIATITMHBI.
oripeieisitoLIue U Hanucanue pedepara
HaripaB/IeHUsI
TIOBBILLIEHUSI
1.2. IToBbIIEHME CamocTrosiTesibHOe 3 YcTHBIN orpoc.
KOHKYPEHTOCITOCOOHOCT | M3ydyeHHe UCTOUHUKOB Pecdepar
Y MeTH30B Ha OCHOBe vH(bOopMalK TI0 TeMe
pa3pabOTKH HOBBIX JVCLIATIIVHBI.
BU/IOB U3le/TUN U Harnucanue pedepara
MaTepuasoB
1.3. MoaybHbIE CamocTosiTesIbHOe 4 Y CTHBIN O1poc.




Pasnen/ Tema Bup camocTosiTesibHOM Kon-Bo
@OopMbI KOHTPOJIS
JVICLIATI/TUHBI paboThI 4yacoB

TEeXHOJIOTUUecKue H3yueHre WCTOYHUKOB Pedepat
TIPOL{eCChl U3TOTOBJIEHUS | UH(QOPMALUU 10 TeMe
3arOTOBKH U METH30B JWCLIATITMHBI.

Harvcanue pedepata
HToro no paspeny 10
2. CamocTosiTesIbHOE
CogepiieHCTBOBaHHE H3yueHre NCTOUHUKOB
CyILLeCTBYIOLIUX U vH(bopMaLMK 0 TeMe
pa3padoTKa HOBBIX JIWCLIATITAHBI.
npoueccoB OM /] Harmcanue pedepata
2.1. Hanipasrienue CamocrosiTenibHOe 4 YcTHBIN OMpoc.
TIOBBILLIEHUS H3yueHre UCTOYHUKOB Pecdepar
3¢ dekTUBHOCTH “H(OopMaLMH 10 Teme
criocoba BO/IOYeHUs B JWCLIATLIVHBI.
MOHOJIUTHOM BOJIOKE Hanucanue pedepara
2.2. Ilpumenenue CamocrosiTesibHOE 3 YcTHbIM OMpOoC.
BOJIOUEHHSI B POJIMKOBBIX | M3yueHHe UCTOUHHKOB Pedepar
BOJIOKax vH(bOopMaLMK TI0 TeMe

JIWCLIUTITAHBI.

Harmicanue pedepata
2.3. [IpumeHeHue CamocTosiTeibHOe 3 YcTHBIN orpoc.
XOJIOAHOU (Terion) H3yyeHre UCTOYHUKOB Pecdepar
COPTOBOM MPOKAaTKH vH(pOopMaLMK 0 TeMe

JIWCLIATLTMHBI.

Hanucanue pedepara
2.4. IIpou3BoACTBO CamocrosiTesibHOe 4 YcTHBIM Oorpoc.
MeTH30B HelpepbIBHbIM | U3y4YeHHe UCTOUHHKOB Pecepar
IIpeccoBaHUeEM U vH(bopMalvK TI0 TeMe
TU/IPONPeCcCOBaHUEM JVCLIATIIVHBI.

Harmicanue pedepata
2.5. IIpumeHenne CamocrosiTesibHOE 4 YCTHBIN or1poc.
MEeTO/I0B UHTEHCUBHOM M3yueHre WCTOYHUKOB Pedepat
T/IaCTUYeCKOM vH(popMaLyH o Teme
nedopMaluu npu JWCLIATITMHBI.
V3rOTOBJIEHUU Hanucanue pedepara
MeTa/UTMueCKUX U3fe/nn
2.6. HenpepriBHbIe CamocTrosiTesibHOE 4 YcTHBIN ompoc.
CIIOCOOBI TIOTyYeHHST M3yueHre UCTOUHUKOB Pecdepar
MeTasuion3aenuii ¢ YM3 | undopmalyu 1o Teme
Y HAHOCTPYKTYpPOU JIWCLIATITAHBI.

Harcanue pedepata
Wroro no pa3peny 22
3. HoBble
TeXHO/IOTHYecKue
pelieHust
3.1. [Ipou3BoaCcTBO CamocTosiTeibHOe 3 YcTHBIN orpoc.

TIpOKaTa ¥ TIPOBOJIOKU
HeTpaIuLMOHHBIX
TI0/TXO/I0B

M3yueHre UCTOYHUKOB
vHopMalUK TI0 TeMme
JTUCITATITUHBL,
Hamucanue pedepara

Pecdepar




Pasnen/ Tema Bup camocTosiTesibHOM Kon-Bo
@OopMbI KOHTPOJIS

JUCLIUTUIHBI paboTbl 4acoB
3.2. Ilpumenenue CamocrosiTesibHOe 4 YcTHbIM OMpoc.
cr1ocoboB MpocToro M3y4eHue UCTOYHHUKOB Pedepat
Harpy’>keHusl vH(opMaLuK 10 TeMe
(pacTspkeHue, U3ruo, JVCLIATITHBL.

CKaTHe, KpyueHue) v ux | Hammcanue pedepata
KOMOHMHALIUU B

TPOU3BOZICTBE
MeTaJlJION3/Ie/TUM
3.3. [Tonyuenue CamocTrosiTesibHOe 3 YcTHBIM Ompoc.
TIPOBOJIOKH U3 M3y4yeHre NCTOUYHUKOB Pecdepar
pacriaBoB vH(bOopMalLIvK TI0 TeMe

JVCLIUT/IMHBL.

Harnucanue pedepara
HToro no pasaeny 10
HWToro no gucuuninHe 42

OueHouHble CpeAcTBa /Ui TeKYLero KOHTPOJISI YCIeBaeMOCTH, MPOMEXYTOUYHOU

aTTecTaly 10 UTOTaM OCBOEHHS IUCLIUIIMHBI:

Pecdepar. BapuaHThbL.

1. TexHoMOrMYeCcKu ypoBeHb OT€YeCTBEHHOU MeTa/ulypruu.

2. KoHKypeHTOCIIOCOOHOCTb ~MeTa/Typruueckol TMpoAyKUuMHM U (aKTophl ee
oripejiesisitoLLI1e.

3. HampaBneHue pa3BUTHSI TeXHOJOTMYECKMX IIPOLIECCOB METM3HOrO Iiepejerna
YepHOU MeTaJUTyprum.

4. MoJy/bHbIe TEXHOJIOTUU B IPOKAaTHOM NIPOM3BO/ICTBE.

5. Mojy/bHble TeXHOJIOTHH B MPOL{eccax MpOW3BO/CTBA POBOJIOKH.
6. MopynbHble TEXHOJIOTHY B KAHaTHOM TIPOW3BO/ICTBE.
7. MogynbHble TeXHOJIOTMU B MIpoLieccax MpOM3BO/ICTBA Kpernesxa.

8. HanpaBnenuss mnoBbllleHUs1  3(QQEKTUBHOCTU  IPOM3BOJCTBA  MPOBOJIOKU
BOJIOYEHHEM B MOHOJIMTHBIX BOJIOKAX.

9. IlpyvMeHeHMe pPOJIMKOBOIO BOJIOUEHHS B TIPOM3BO/CTBE KPYIJION MPOBOJIOKH.

10. IlpumeHeHue pOJIMKOBOIO BOJIOYEHHs TIPY IPOU3BO/CTBE NTPOBOJIOKU (DaCOHHOTO 1
[IePUOAYECKOr0 CeUeHUsl.

11. IIpor3BOACTBO MPOBOJIOKU XOJIOLHOU (TEIION) COPTOBOU NPOKATKOU.

12. TlprMeHeHKe rY¥pOIIPeccoBaHus B IpoLjeccax MPOU3BO/CTBA ITPOBOJIOKH.

13. CriocobbI HeMpepBIBHOTO MPECCOBAHMS B TIPOLIECCAX M3TOTOB/IEHUS TTPOBOIOKH.

14. Be3¢unbepHble CriocobbI 1MoTyueHUst TPOBOJIOKH.

15. TlonyueHue NPOBOJIOKU U3 pacIljiaBa.

16. DnekTporiacTuyeckas rpoKaTka.

17. DnekTporiacTiyeckoe BOJIOYeHHe.

18. [IprMeHeHue ybTpa3ByKa B IpoLjeccax [MPOM3BO/CTBA METHU30B.

19. BubpoBosiouenue.

20. HoBble MaTepurasibl B MeTa/l/Iypruu.

21. Pecypcocbeperatoiiie TeXHOJIOTMHA METHU3HOTO Tiepezena.

22. MeTo/ibl UHTEHCHBHOM MJ1IaCTUUECKO! Ae(opMariviu.

23. TlonyueHnie KamuOpPOBaHHOMW CTaIX M MTPOBOJIOKU C HAHOCTPYKTYPOH.

24. TexHonorUsE ~ TIPOM3BOJCTBA  Ka/MOpPOBaHHOW CTa/d W TIPOBOJIOKU U3
BBICOKOITPOYHBIX UyTYHOB.

25. CoBpeMeHHble TeXHOJIOTMU TIPOM3BOJCTBA IPOBOJIOKM U3 HU3KOYIVIEPOAMUCTBIX
cTasen.



26. CoBpeMeHHble TeXHOJIOTMU TPOW3BO/CTBA MPOBOJIOKU M3 BBICOKOYIJIEPOJUCTBIX
cTasnen.

27. CoBpeMeHHble TeXHOJIOTMM NPOU3BOACTBA MPOBOJIOKM M3 BBICOKOJIETHPOBAHHBIX
cTasnen.

28. HampaB/ieHUs: pa3BUTHsL KAHATHOT'O TIPOU3BO/ICTBA.

7 O1ieHOYHBbIE CPe/ICTBA [/Isl IPOBe/IeHUsI MPOMEe)XXYTOUHOM aTTecTaluu

Bonpocbl Ha 5K3ameH no oucyunjauHe
«Hoeble mexHon02uyeckue peweHust 8 npoyeccax OM/I»

1. Posb TexHOMOrMM B COBPEMEHHOMN MeTaslTypruu.

2. OCHOBHBIe  HamnpaB/IeHHSI  PasBUTHSI  COBPEMEHHBIX  MeTa/UTypruyecKux
TeXHOJIOTUH.

3. TexHonornueckuii ypoBeHb [eUCTBYIOLETO MeTa//lypruueCcKoro Mpou3BO/CTBA U
(akTophbI ero onpezensoLIye.

4. Crioco06bl OL|eHKH YPOBHSI TeXHOJIOTHYeCKOT0 TIpoLiecca.

5. OleHKa TeXHOJ0rMYeCKOro YPOBHS J€MCTBYIOLUX TeXHOJOTMUYeCKUX IPOLeCCOB
V3rOTOBJ/IEHUs] MeTU3HBIX U3/le/IMi (Ha IprMepe IPOBOJIOKH).

6. KoHKypeHTOCII0COOHOCTb, METOABI U CTIOCOOBI OLIEHKH.

7. Kpurepny nporHo3vpoBaHusi pa3BUTHs MeTa/UypruueCKUX TeXHOJIOTHH.

8. CoBMellleHHbIe (MO/yJ/IbHBIE) TEXHOJIOTUHU B MeTa/LTypruu (00IIui moaxon).

9. HanpaBneHuss NPOEKTUPOBaHUSI COBPEMEHHBIX TeXHOJOIMYeCKUX IIpPOLeCCOB
MPOM3BO/CTBA METHU3HBIX U3/Ie/TUI.

10. IIpon3BoACTBO IIPOBOJIOKU POJIMKOBBIM BOJIOUEHHEM.

11. WM3rortossieHre NPOBOJIOKU TUAPOIIPECCOBAHUEM.

12. W3roros/ieHKe POBOJIOKU COBMELLIEHHBIM MPOLIECCOM «IIPOKaTKa-IpecCoBaHUe».

13. BBoj, goronHUATeNbHON 3HEPrud B ouar jgedopmaliid — CIOCO0 TOBBILLIEHUS
5 eKTUBHOCTH TEXHOJIOIMUECKOT0 MpoLjecca U3roTOB/IeHHs TIPOBOJIOKH.

14. BonoueHue C CUJIOBBIM BO3/leHiCTBMEM Ha oyYar Aedopmariu.

15. HamnpasneHus TIOBBIIIIEHUS TeXHOJIOTUYeCKON IJIACTUYHOCTHU
X0/10JHO/1e()OPMHUPOBAHHOM MPOBOJIOKHU.

16. TloBblueHWe  3(QQPeKTUBHOCTH  TPOU3BOJCTBA  IPOBOJIOKM  TPUMEHEHHeM
Jedopmauyu u3rnba, KpydeHusi, pacTsbkKeHUs 1 MX KOMOMHALIWK.

17. TlomyyeHue MPOBOIOKK METO/IaMH OBICTPOH 3aKajIKH M3 PacrijiaBa.

18. Be3BosiokoBast AiepopMariysi IPOBOJIOKU.

19. TlomyyeHue NMPOBOIOKYU XOJIO/JHOM (TeII0i) MPOKaTKOM.

20. TloBbiueHve 3¢¢eKTHBHOCTU MPOU3BO/CTBA MPOBOJIOKU Ha OCHOBE NPUMEHEHUs
MO/IY/IbHBIX (COBMeILL[eHHbBIX) TeXHOJIOTMYEeCKHUX IIPOLIeCCOB.

21. Kpurepuu 3¢p(peKTUBHOCTH HOBBIX MaTepUasoB.

22. TexHosorus NmpousBOACTBA IPYTKOB U IPOBOJIOKU U3 BBICOKOIIPOYHOI'O UyIr'yHa C
LI1apOBU/IHBIM TPa(UTOM.

23. TexHosorus rnpou3BoOACTBa NPYTKOB U IIPOBOJIOKU U3 ....... MarTepuasos.

24. HoBble TexHOJOTMYECKHe TPOLIeCCHl TPOM3BOJCTBA METH3HBIX — U37esui,
pa3pabatbiBaemble yueHbIMH Kadenpsl TOM.

Kputepuu oneHku (B COOTBETCTBUM C (DOPMUPYEMbIMM KOMIETEHLMSMU U
TJIaHUPYeMbIMU pe3y/ibTaTaMUu 00yueHust):

— Ha OLEHKY «OTJIMYHO» — OOyuarol[uiicsi TIOKa3blBaeT BBLICOKMI YPOBEHb
c(OpMHPOBAHHOCTU KOMIIETEHLIUM, T.e. 3HaAem Orpejie/ieHHs TpOLIeCCOB MCIOIb30BaHUS
HOBBIX TEXHOJIOTMUECKUX pelleHuld; ymeem oTadyaTth 3¢¢eKTUBHOe pelleHrde OT
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He3((eKTUBHOTO U 8/71adeem OCHOBHBIMHM METO/aMU MCC/Ie[0BaHUSI TIPH peain3aljii HOBBIX
TeXHOJIOTUUECKUX PeIleHUH MPH MMOU3BO/ICTBe MeTa/ion3enni ciocobamu OM/I;

— Ha OLEHKY «XOpOIIO» — OOYYaroI[UICS TIOKa3biBaeT CpeJHUM ypOBEHb
cOpMUPOBAHHOCTA KOMIIETEHLIMH, T.e. 3HAem OCHOBHbIE METOAbI WCC/e[OBaHWs; ymeem
o6cyxaath criocobbl 3G PeKTUBHOTO pellleHust U g/1adeeT CriocobamMu aHa/iM3a CUTYal[uH TPy
pa3paboTKe ¥ peaju3alii HOBBIX TEXHOJOTMYECKUX peIleHUd TpU TPOU3BO/ICTBE
MeTasuton3zenuii criocobamu OM/I;

— Ha OIIEHKY «Yy/JOBJIETBOPUTE/JBHO» — OOYyUaroOI[UIiCs TOKAa3bIBaeT TOPOTOBbIH
ypOBeHb C)OPMHUPOBAHHOCTA KOMIIETEHLIMH, T.e. 3Haem OCHOBHBIE TIOHSATHS U OTIpe/ieieHus],
yMeem BbIJIeJIITh HOBblE TEXHOJIOTMUYECKHE PeIleHUs U @/1a0eeT MPaKTHUeCKMMH HaBbIKaMU
peanr3aliid HOBBIX TEXHOJIOTUYECKHWX peIIeHH TpPU TPOU3BOACTBE MeTa/IOU3/e/ni
criocobamu OM/I;

— Ha OIEHKY «HEY/[AOB/IETBOPUTEJBLHO» — pe3y/ibTaT OOyueHHs] He JOCTUIHYT,
o0yyaroIuiicss He 3Haem OCHOBHbIE TIOHSITUSI U OTIPeZie/IeHUs, He yMeem BbIJIe/IUTb HOBbIE
TEXHOJIOTUUECKHe pelleHuss U He e6/71adeem HAaBbIKAMUA WX WCIIO/Ib30BAaHUS TIPH TIPU
TIPOM3BO/ICTBe MeTa/uIon3zenyii cnocobamu OM/I.

8 YueOHo-MeToANYecKoe ¥ HH(GOpMaLOHHOEe o0ecrieyeHre JUCLUIIHHBI

a) OcHOBHasi iuTeparypa:

1. HapkeBuu, M. FO. VHHOBaTMKa M HWHHOBAlL[MOHHbIe TEXHOJOTUU : yueOHOe
nocobue / M. FO. HapkeBuy, [1. 1. Hazapenko ; MI'TY. - Maruautoropck : MI'TY, 2016. - 1
3/1IeKTPOH. OIT. JIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=40.pdf&show=dcatalogues/

1/1130335/40.pdf&view=true (mara obparenus: 04.10.2019). - Makpoo6bekT. - TekcT :
3JIEKTPOHHBIN. - VIMeeTcs evaTHbIN aHasIor.

2. TIpuio)KeHHsI TEOPUM TUIACTUUYHOCTU K pa3paboTKe M aHa/IU3y TeXHOTOTHUUECKUX
nipoiieccoB : yuebHoe mocobue / B. M. Canranuk, A. M. Ilecun, [I. H. Yukuiies u fp. - [2-e
W3/., oAroT. 1o ned. u3f. 2012]. - Maraurtoropck : MI'TY, 2013. - 1 3/1eKTpOH. OMNT. AUCK
(CD-ROM). - 3ari. C TUTY/JL. 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/
1/1119349/1049&view=true (mara obparenusi: 04.10.2019). - MakpooObekT. - TekcT :
3/IeKTPOHHBIN. - CBeZieHus1 AoCTyIHbI Takke HAa CD-ROM.

0) [JomonHuTeIbHAS TUTEPATypa:

1. BbICOKOIIPOYHBIE CTa/Mu Ajisg TPYO OOMBIIOro AvaMeTpa ¥ METO/[bl MX UCTIBITAaHUH :
yuebHoe Tiocobue / B. M. Canranuk, [I. H. Yukumes, E. B. TToxxuzgaesa, FO. A. TToxuaes;
MI'TY. - Marautoropck : MI'TY, 2016. - 1 anektpoH. ont. auck (CD-ROM). - 3arn. c

TUTYJL. 5KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=2675.pdf&show=dcatalogues/1/1131452/2675.pdf&view=true (maTa obpartreHust:
04.10.2019). - MakpooObeKT. - TeKCT : 3/1eKTpPOHHBIN. - CBefieHus1 JOCTYIHBI Takke Ha CD-

ROM.

2. TonousnuH, C. M. OCHOBHbIe TOJIOKEHUS] TEOPUU BOJIOUEHHS TIPOBOJIOKHU :
yuebHoe mocobue / C. M. T'onoBusuuu ; MI'TY. - Marnuroropck : MI'TY, 2016. - 1
nekTpoH. onr. auck (CD-ROM). - 3arn. ¢ Tturyn. 9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=2403.pdf&show=dcatalogues/

1/1130099/2403.pdf&view=true (gaTa obpaijerus: 04.10.2019). - MakpooObeKT. - TeKCT :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke Ha CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=2403.pdf&show=dcatalogues/1/1130099/2403.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2403.pdf&show=dcatalogues/1/1130099/2403.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2675.pdf&show=dcatalogues/1/1131452/2675.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2675.pdf&show=dcatalogues/1/1131452/2675.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349/1049&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349/1049&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=40.pdf&show=dcatalogues/1/1130335/40.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=40.pdf&show=dcatalogues/1/1130335/40.pdf&view=true

3. Kambuenko, A. A. Mogemposanue tnponeccoB OMJl ¢ wucnonb3oBaHUEeM
COBpPEMEHHBIX TPOrpaMMHBIX TPOAYKTOB : yueOHoe mocobue / A. A. Kanbuenko, K. T.
[Tamenko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snekTtpoH. ont. guck (CD-ROM). -

3arn. ¢ Tutyn. 9kpaHa. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?

name=2992.pdf&show=dcatalogues/1/1134932/2992.pdf&view=true (maTa obparteHust:
04.10.2019). - MakpooObeKT. - TeKCT : 3/1eKTpPOHHBIN. - CBefieHus1 JOCTYIHBI Takke Ha CD-

ROM.

4. TlIporjecchl aCUMMETPUUHOM TIPOKATKHU : TEOpUs M TEXHOJOTMUeCKUe pelleHus :
yuebHOoe mocobme / B. M. Canranuk, A. M. Ilecun, [|. H. Uukumes u ap. ; MI'TY. -
Marnuroropck, 2013. - 128 c¢. : wi, puarp.,, rtpad., cxembl, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=637.pdf&show=dcatalogues/
1/1109483/637.pdf&view=true (mata obpaienusi: 04.10.2019). - MakpooObekT. - TekcrT :
3/1eKTPOHHBIN. - ISBN 978-5-99-67-0385-2. - MImeeTcsl neyaTHbIN aHasIOr.

5. Kanbuenko, A. A. MeTtoasl ornvcaHus U aHaiv3a (OpPMOM3MeHeHUsl MeTasia :
yuebHOoe mocobue / A. A. Kambuenko, K. I'. TTamenko ; MI'TY. - Marautoropck : MI'TY,
2017. - 1 onekrtpoH. onT. guck (CD-ROM). - 3arn. ¢ Tutya. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=2949.pdf&show=dcatalogues/
1/1134747/2949.pdf&view=true (gaTa obpaijerus: 04.10.2019). - MakpooObeKT. - TekcT :
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke Ha CD-ROM.

[Teprosyueckrie HayuHble U3[AHUS:

1. BectHrK MarHuToropckoro rocyZiapCTBeHHOr0 TEXHUYECKOTO YHUBEPCUTETa
uM. I'.11. Hocoga.

V3BecTHst BBICIIMX YUeOHBIX 3aBe/ieHUi. UepHasi MeTasTyprusi.
V3BecTus BBICIIMX YUeOHbIX 3aBe/ieHui. L[BeTHass MeTasuTyprusi.
Mertannypr.

MeTasutypruyeckue poliecchbl 1 06opygoBanue (YKpauHa).
MeTtasnsl.

Crasns.

[Ipon3BOACTBO MpOKarTa.

9. UepHble MeTaIbL.

10.  Ky3HeuHO-LITaMII0BOYHOE [TPOU3BO/CTBO.

11. Metussbl.

PN AWN

B) MeToauueckue yKa3aHUs:

1. TexHonorust  NPOU3BOACTBA  IPOBOJIOKM  METOJLOM  TepMOILIACTUYECKOro
pacTsokeHusi: Metog. ykas. / XaputoHoB B.A., BaHnioB A.b. - Marnurtoropck: I'OY BIIO
«MI'TY», 2009. — 19 c.

2. Tlpouecchl BOJIOYEHHsI TPOBOJIOKM C KOMOMHHMPOBaHHBIM HarpykeHueM: Meto[,.
yka3. / B.A. XapurtoHos, JI1.B. PaguoHoBa, B.I1. 3r03un — Marnuroropck, 2003. — 36 c.

r) IIporpammHoe obecrieueHnie u VIHTepHeT-peCypChI:

1. Poccuiickad I'ocyaapcrBedHas 6ubamoreka URL: http://www.rsl.ru/.

2. Poccuiickad HatimoHanbHasa oubnroreka URL: http:/www.nlr.ru/.

3. T'ocypapcrBenHas ny0/auyHag HayuyHO-TexHuUuyeckas Oubmmoreka Poccun URL:
http://www.gpntb.ru/.

4. Public.Ru - ny6nnynas nHrepHet-6ubanoreka URL: http:/www.public.ru/.
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../../../../../../F:/%D0%A0%D0%9F%20%D0%A4%D0%93%D0%9E%D0%A1-3%20%D0%BA%D0%B0%D1%84.%20%D0%9C%D0%9C%D0%A2%20-%202012/%D0%A0%D0%9F150100.62%20%D0%BA%D0%B0%D1%84.%20%D0%9C%D0%9C%D0%A2/2.%20%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F%20%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
http://www.rsl.ru/
../../../../../../F:/%D0%A0%D0%9F%20%D0%A4%D0%93%D0%9E%D0%A1-3%20%D0%BA%D0%B0%D1%84.%20%D0%9C%D0%9C%D0%A2%20-%202012/%D0%A0%D0%9F150100.62%20%D0%BA%D0%B0%D1%84.%20%D0%9C%D0%9C%D0%A2/1.%20%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F%20%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F%20%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://magtu.informsystema.ru/uploader/fileUpload?name=2949.pdf&show=dcatalogues/1/1134747/2949.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2949.pdf&show=dcatalogues/1/1134747/2949.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=637.pdf&show=dcatalogues/1/1109483/637.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=637.pdf&show=dcatalogues/1/1109483/637.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2992.pdf&show=dcatalogues/1/1134932/2992.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2992.pdf&show=dcatalogues/1/1134932/2992.pdf&view=true

5. Tib.studentsaru -  CryneHdeckad  Oubmmoreka  lib.students.ru  URL:
http://www.lib.students.ru.

6. Hayunas 6ubnmoreka CaHkrt-ITeTepOyprckoro I'ocyziapCcTBeHHOr0 YHHBEDPCHUTETA
URL: http://www.lib.pu.ru/.

9 Marepua/ibHO-TEXHHYECKOe o0ecrnieyeHHe JUCHUIUTHHBI

MaTepI/IaHBHO-TeXHI/IquKOG obecrneyeHue OUCHTUIIIIMHBI BKJIFOYAET:

Twun 1 Ha3BaHWe ayIUTOPUMA OcHallleHve ayIMTOPUMU

JleKLIMOHHAsI ayuTOpHsI MyibThMeIuliHbIe CPe/ICTBa XpaHeHus1, Tiepejiauu 1
TIpe/iCTaB/IeHust yueOHOUM nHbOopMaLun

MynbTUMeIUAHBIN KTacc [TepcoHanbHBIM KOMIBIOTED C MPOrpaMMHBIM 0ObOecrieueHueM
Windows 7 W makeToMm TMpPUK/IaJHBIX Tporpamm Microsoft
Office, DEFORM-3D
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