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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u ogo0pena s peanuzamnuu B 2018 - 2019
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tnatos

PaGouast mporpamMma repecMoTpeHa, 00CcykaeHa u ogoopena ais peanmsaruu B 2019 - 2020
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIHbl ¥ TEXHOJIOTUH 00PaOOTKY TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadempoii C.J. Tnatos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2020 - 2021
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MaiuHbl ¥ TEXHOJIOTUH 00paOOTKH TaBICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2021 - 2022
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MaimuHbl ¥ TEXHOJIOTUH 00pabOTKH TaBICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHust TuCHUIUIMHBI «TeXHOMIOTMH M MalIMHbl TOPHO-METAJUTYPrUYeCKOro
MPOU3BOJICTBA»  SIBISIOTCSA:  BBISIBICHHWE U OOOCHOBaHHME  aKTyallbHOCTH  MPOOJieM
MaIIMHOCTPOCHUS, TEXHOJOTMYECKUX MAIIUH U O0OpyIOBaHHS, HUX MPOEKTUPOBAHMUS,
NPUKIATHON MEXaHUKH, aBTOMATH3AllMM TEXHOJIOTMUYECKUX TMPOIIECCOB U IMPOU3BOJICTB
Pa3IM4HOTO Ha3HAYCHMUS, KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO o0ecrnieueHus
MaIIHHOCTPOUTEILHBIX TIPOU3BOJICTB, MEXaTPOHUKH U POOOTOTEXHUKH, a TAKKE HEOOXOIUMOCTH
X peuieHuss Ha 0a3e TEOPETHUYECKUX U HKCIEPUMEHTAJIbHBIX HCCIIEOBAHUM, PE3yNbTaThl
KOTOPBIX 00JIAJaf0T HOBU3HOW M MPAKTHUYECKON IIEHHOCTHIO, 00ECTICUNBAIOIINX UX PEATU3AIINI0
KaK Ha [IPOU3BOJICTBE, TaK M B Y4€OHOM ITpOIIEcCe.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JuctumuimHa TeXHONIOTHU ¥ MaIlIMHBI TOPHO-METAILTYPrUYeCKOT0 MPOU3BOACTBA BXOAHUT
B 0a30ByI0 yacTh OJ10ka 1 yaeOHOTO miana o0pa3oBaTeIbHON MPOrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

Metoposnorus u HHGOpMaIIMOHHBIE TEXHOJIOTHH B HAYYHBIX UCCIICIOBAHUSIX

3aiuTa HHTEIJIEKTYaaIbHOM COOCTBEHHOCTH

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTIH/TIPAKTHK:

[ToxroToBka K ciaue u caya rocyJapCcTBEHHOTO dK3aMeHa

[IpencraBienue Hay4yHOTo JOKJIaga 00 OCHOBHBIX pe3yibTaTax noarorosieHHo HKP

CreniucIiumInaa

HanexHOCTh MEXaHHYECKOTO 000PYI0BaHMS METAJUTYPTHUECKUX 3aBO0B

HayuHple ¥ METOMOJIOTHYECKHE OCHOBBI NMPOCKTUPOBAHHS AJIEMEHTOB MEXaHHYECKHX
CHCTEM T10 Pa3IUYHBIM KPUTEPHSIM

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynabrare ocBoeHuss JIUCHUIUIMHBI (Monynsi) «TexHomormm W MalluHBI
TOPHO-METAJITYPrH4eCKOT0 TMPOU3BOJCTBAa» OOydaroUuiics AOKEH o007anaTh ClelyromUuMU
KOMIETCHIMSIMHU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMU

YK-1 cnnoco0HOCTBI0 K KPpUTHYECKOMY AHAJIM3Y H OlIeHKE COBPEMEHHbBIX HAYYHBIX
JAOCTUKEHM I, TeHePMPOBAHMIO HOBBIX H/Iei NP PelIeHNH HCCJIeJ0BaTeIbCKUX U
NPAKTHYECKHUX 32/1a4, B TOM YHCJe B MEKIMCIHUIIMHAPHBIX 00/1acTAX

3HaTb - HAYKOBCYCCKUEC OCHOBAHHUA METOJ0JIOTHHN

YMers - TEHepUPOBATh HOBBIE UJEH U 00CYKIaTh CIOCOObI 3 PEKTUBHOTO
pelIeHns 3a/1a4 B TOPHO-METAJNTypruuecKoi oTpaciu

Bnaners - HaBBIKaMU 0000IIEHNUS pe3yIbTaTOB KPUTHUECKOTO aHAIIM3a PE3YIbTATOB
HAY4YHOU JESATEIbHOCTH;

- OCHOBHBIMH CTIOCOOaMU MEXIUCIUTUTHHAPHOTO MIPUMEHEHHSI HOBBIX
MOJYYEHHBIX PE3yJIbTaTOB

YK-2 cnioco0HOCTBIO POEKTUPOBATH U OCYILECTBJISITh KOMILIEKCHBbIE HCCJIE/I0BAHUS, B
TOM 4YMCJIe MEKAUCHUIIIMHAPHBIE, HA OCHOBE LEJIOCTHOI0 CHCTEMHOI'0 HAYYHOI'0
MHPOBO33pPeHHsI € HCNIO0Ib30BAHUEM 3HAHMI B 00/1aCTH HCTOPUH M (puI10cOPHH HAYKH

3HaTL - OCHOBBI IPOEKTUPOBAHUS 0OBEKTOB TOPHO-METAILTYPTUIECKOTO
MIPOM3BOJICTBA




YMeThb - COCTaBJIATh TCXHUYCCKOC 3a/JaHHUC, p33pa6aTI>IBaTB TEXHHUYCCKOC
MNpCAJIOKCHUC BBINIOJIHATD ACKHU3HBIN U TEXHUYECKUM IMPOCKT, HA OCHOBC
3HAHWH TEXHOJIOTUH 1 O60py,I[OBaHI/IH TOPHO-METAJLIYPIUYCCKOI'0
IMPOU3BOJACTBA, IPOBOAUTH HGO6XOI[I/IMBIC IMPOCKTHBIC PACUCTBL

BJIaI[eTB - HaBbIKaMHU BBITTIOJIHCHUSA TCXHUYCCKOI'O MMPCAJIOKCHU S, TPOBCACHUA

PacyCToOB I10 000CHOBAHHIO npezmaraeMoﬁ KOHCTPYKIIMHU

YK-3 roToBHOCTBIO Y4ACTBOBATH B padoTe POCCHIICKUX U MEKIYHAPOAHBIX

HCCIEA0BATEIBbCKHUX KOUVICKTHUBOB 110 PCHICHHUIO HAYYHBIX U Hay‘lHO'OﬁpaSOBaTEJIbeIX

3HaTb - COBPCMCHHBIC TCHACHI WU PAa3BUTUA T'OPHO-MCTAJLITYPIrUiCCKOTO
IIpOU3BOJCTBA

YMeTh - CTaBUTH 3aa9y 1 NIpcjiaratb peuiCHUC Ha OCHOBC TCOPCTUUCCKHUX
I/ICCJ'IGIIOBaHI/Iﬁ 00BEKTOB TOPpHO-MCTAJUIYPIrUuiCCKOIo IIporu3BoaACTBa

BJIaI[eTB - MCTOAaMHU IMOCTAHOBKHU U PCIICHHUA 3aaa4

YK-6 cnoco0HOCTHIO IUNIAHUPOBATH U pelIaThb 3a1a1u COOCTBEHHOI0 HpO(l)eCCI/IOHaJ'II)HOFO u
JIMYHOCTHOI'O pa3sBUTUA

3HaTh - METOJIbl COOCTBEHHOTO MPO(PECCUOHATILHOTO PAa3BUTHUS B 00JIACTH
TOPHO-METAJLITypPrU4€CKOro MpOoU3BO/ICTBA

Ymerb - IUTAHUPOBATh M PEIIaTh 3a7a4i COOCTBEHHOT'O POPECCHOHATBHOTO
JIMYHOCTHOTO PAa3BUTHUSA

Bnaners - HaBBIKAMHU CaMOCTOSITEJIbHOTO O0y4eHHUsI B 00JIaCTH TOPHO-

MCTAJLTYPIUYCCKOro NpoOu3BOACTBA

OIIK-1 cioco0HOCTHIO HAYYHO 000CHOBAHHO OLIEHMBATH HOBbIE PellIeHUs B 00/1aCTH
MOCTPOEHNS H MO/IEJTUPOBAHUS MAIIMH, TPUBOJ0B, 000PY/10BAHNUS, TEXHOJOTHYECKHX
CHCTeM M CIeHATH3HPOBAHHOI0 MAIIMHOCTPOUTEILHOI0 000PY10BaHNS, 2 TAKKE CPEJICTB

TEXHOJOI'HYIECCKOIo

OCHAICHUSA MPOU3BOICTBA

3HaTh

- OCHOBHBIE METO/bI UCCIICIOBAHU, UCTIONB3YEMBIX MPU MOJIEITUPOBAHUH
MalivH, MpUuBOA0B, O60py,)IOBaHI/I${, TEXHOJIOTUYCCKUX CUCTEM U
CHEIHATM3UPOBAHHOTO MAIIIMHOCTPOUTENEHOTO 000Dy IOBAHHS
(TOpHO-METaJUTyprHUeCKOr0)

VYmMmern

- 00OBICHSTH (BBISIBJ'I?[TB n CTpOI/ITI)) THUIIMYHBIC MOJACIIN 3a/1a4 CBsSI3aHHBIX C
TOPHO-METAJITYPrHYECKUMHU TPOLECCAMU U TEXHOJIOTHAMM;

- IPUMEHSATH MOJTYYEHHbIE 3HAaHUS IPU MOJIeIMpoBaHuu nporeccoB OMJI u
HCIIOJIb30BaTh UX HAa MEXINCLUUIUIMHAPHOM YPOBHE;

- KOPPEKTHO BbIpAXKaTb U apryMCHTUPOBAHHO 000CHOBBIBATE MOJIOKEHUS
teopun OMJI

Brnaners

- Ipo(heCCHOHATTBHBIM SI3bIKOM MPEAMETHON 00JIaCTH 3HAHUS;
- croco0amMy COBEPILIEHCTBOBAaHUS MPO(ECCUOHATILHBIX 3HAHUN U YMEHHH
MyTeM HMCIOJIB30BaHMsI BO3MOXKHOCTEH HH(OPMAIIMOHHOH cpeJibl

OIIK-2 cnioco0HOCTBIO (POPMYJITHPOBATH M PelIATh HETUIIOBbIE 321a44 MATEMAaTHYE€CKOI0,
(pM3n4eCcKOro, KOHCTPYKTOPCKOI0, TEXHOJOTHYECKOr0, 3JIEKTPOTEXHMYECKOI0 XapaKkrepa
NP NPOEKTHPOBAHUHU, U3TOTOBJIEHUH U IKCIUIYATANMH HOBOI TEXHUKH

3HaTh

= OCHOBHBIC MECTOJbI peﬂleHI/IH HCTUIIOBBIX 3a/1a4 B O6.]'IaCTI/I
MaTEeMaTHYECKOTO MOJICTUPOBAHUS (POPMOU3IMEHEHUS ¥ U3MEHEHUS
CBOWCTB 3arOTOBOK

YmMmern

- IPUMEHSATH MOJIyYEeHHBbIE 3HAHUSA JJIs1 PEIIeHUs] HETUTIOBBIX 3a7a4 B
o0acTh MaTEMaTHYECKOT0 MOJIEIUPOBaHUS (POPMOU3MEHEHHUS U
U3MEHEHHUS CBOMCTB 3arOTOBOK

Brnaners

- Ipo(heCCHOHATIBHBIM SI3BIKOM TPEAMETHON 00JIaCTH 3HAHUS;
- crioco0amMy COBEPUIEHCTBOBAHUS IPOPECCHOHATIBHBIX 3HAHUHM U YMEHUH
MyTEM HMCIIOJIb30BaHMsI BO3MOXKHOCTEH HH(OPMAIIMOHHOMN CpeJIb




OIIK-3 cnoco0HOCTHI0O (POPMUPOBATH M APTYMEHTHPOBAHO NMPEACTABJIATH HAYUHbIE

runoTe3bl

3HaTh

- CTPYKTYpPY GOPMHUPOBAHMS COBPEMEHHBIX HAyYHBIX THIIOTE3 B 001acTU
ONITUMH3AIMU KOHCTPYKLUH pa3padaThIBaeMbIX Ky3HEUHBIX, IPECCOBBIX,
LITAMIIOBOYHBIX U POKATHBIX MAILIMH U JIp. MAILIUH FOPHO-
METAJIITypruuecKOro Nponu3BOACTBa

VYmMmern

- KOPPCKTHO BbIPpAKAaTh U apryMCHTUPOBAHO 000CHOBBIBATH MOJIOXKCHUS B
obnacTu OIITUMHU3allu KOHCTp}IKI_II/Iﬁ paBpa6aTBIBaeMBIX KY3HCYHBIX,
IMPECCOBLIX, ITAMIIOBOYHLIX W IIPOKATHLIX MAalllMH WU ApP. MAIIMH 'OPHO-
MCTAJLTYPIUYCCKOro nmpou3BoACTBa

Bnanets

- croco0amMy COBEPILIEHCTBOBAHUS PO(ECCUOHATIBLHBIX 3HAHUHM U YMEHUI
MyTEeM MCIOJIb30BaHUS BO3MOKHOCTEH HH(POPMAIIMOHHOM Cpeibl B 00JIaCTH
ONTUMHU3ALMU KOHCTPYKUUN pa3pabaTbiBaeMbIX Ky3HEUHbBIX, IPECCOBBIX,
MITAMIIOBOYHBIX M MPOKATHBIX MAIIIMH U JpP. MAIlIUH TOPHO-
METaJLITypruuecKoro Mpon3BOACTBA

OIIK-4 cniocoOHOCTBIO NPOSIBJIAT, HHUIHMATUBY B 00JIaCTH HAYYHBIX HCCICOBAHUI, B TOM
4yHcjie B CHTYallUAX TEXHUYECKOr0 H JKOHOMHUYECKOI0 PUCKA, C 0CO3HAHUEM MepPbI
OTBETCTBEHHOCTH 32 MPUHUMAaeMble pelleHust

3HaTh - HanboJee MepCneKTUBHbBIE METO/IbI POBEACHUS UCCIIEI0OBAaHII 0OBEKTOB
TOPHO-METAJLTYPTrUYECKOT0 MPOU3BO/ICTBA

YmeThb - BBIOMPATh OOBEKT U METOJI UCCIIEeIOBAHUS

Bnagers - METOJIaMHU UCCIIEIOBAaHMSI O0BEKTa TOPHO-METAILTYPTUIECKOTO

IIpOU3BOJACTBA

OIIK-5 cnocoOHOCTHIO JIAHUPOBATH M MPOBOAUTH IKCIIEPUMEHTAJILHbIE HCCIeOBAHUSA C
NMOCJIeAYIIIHM a/IeKBATHBIM OLICHHBAHUEM I0JIy4aeMbIX pPe3y/1bTaTOB

3HaThb - MCTOJBI IIJIIAaHUPOBAHUS SKCIICPUMCHTOB
YMeTh - IPOBOAUTD OKCIICPUMCHTBI, OUCHHUBATE PE3YJIbTAaTbl SKCIICPUMCHTOB
BJ'IaI[eTL - MCTOAaMU U METOAHUKAMHU TINIAHUPOBAHUSA SKCIICPUMCEHTOB U 06pa60TKI/I

JAaHHBIX OKCIICPUMECHTOB

OIIK-6 cioco0HOCTBIO MPO(EeCCHOHAIBHO U3J1ATaTh Pe3yJIbTAThl CBOUX HCCIC0BAHUIN 1
NpeACTABJATH UX B BH/Ie HAYYHBIX My0IMKALIUIi, HHPOPMAIMOHHO-AHATUTHYECKUX
MaTepPHAJIOB M NPe3eHTANNH

3HaTb - OIpeJIeNIeHUs MTPOLIECCOB HHPOPMAIIMOHHBIX TIPOIIECCOB, CUCTEM U
TEXHOJIOTHIA;
-IIPUEMBI IIPEACTABIICHUS PE3YIIBTATOB HAYUYHBIX UCCIIENOBAHMI;

YmMerh - 00cyx/1aTh criocoObl A3P(HEKTUBHOTO PEIISHUS 33a4H C UCIIOIh30BAHHEM
TOPHBIX MAIIIH

Brnanets - croco0amMu COBEPIICHCTBOBAHUS IPO(ECCUOHATBLHBIX 3HAHUN U YMEHUI

OIIK-7 cnioco0HOCTBIO CO31aBATh M PEJAKTHPOBATH TEKCTHI HAYYHO-TEXHHYECKOI 0
co/Jep KaHusA, BJIA/IeTh HHOCTPAHHBIM A3bIKOM NPHU padoTe ¢ HAYYHOI JTUTepaTypPOi

3HaThb - CTPYKTYpPY (OPMHUPOBAHUS COBPEMEHHBIX HAYUYHBIX TUIIOTE3 B 00JIACTH
ONTUMHU3ALMU KOHCTPYKLUN pa3padaThiBa€MbIX KYy3HEUHBIX, IPECCOBBIX,
LITAMIIOBOYHBIX U IPOKATHBIX MAIlIMH U JIp. MALIUH T'OPHO-
METaJULypIHY€CKOTr0 MPOU3BOJICTBA

YMers - KOPPEKTHO BbIpaXaTh U apryMEHTUPOBAHO OOOCHOBBIBATH MOJIOXKEHUS B

obnactu OIITUMU3 AN KOHCTPYKI_II/Iﬁ pa3pa6aTLIBaeMBIX KY3HCYHBIX,
IMPECCOBBIX, HITAMIIOBOYHBIX U IIPOKATHBIX MAalllMH WU ApP. MAIIKMH I'OPHO-
MCTAJLUTYPIUYCCKOro NpOU3BOACTBA




Bnaners - crmoco0amMu COBEPIICHCTBOBaHMS MTPO(ECCHOHAILHBIX 3HAHUN U YMEHHI
IyTeM HCIIOJIb30BaHMsI BO3MOKHOCTEH HMH(OPMAIIMOHHOM cpeibl B 001acTH
ONTUMHU3AINY KOHCTPYKLUN pa3padaThiBa€MbIX Ky3HEUHBIX, IPECCOBBIX,
IOTaMIIOBOYHBIX, ITPOKATHBIX U JpP. MAllIMH T'OPHO- MCTAJIITYPTHYCCKOI'O
MIPOU3BOJICTBA

OIIK-8 roToOBHOCTBHIO K NPENoJaBaTeIbCKOM 1eSITeJIbHOCTH 10 OCHOBHBIM
o0pa3oBaTe/IbHBIM NPOrPaMMaM BbICIIET0 00pPa30BaHUs

3HaThL - cTaguu, (1)3,3131 W OTallbl B OpraHru3alun He[[aI‘OI‘I/I‘IeCKOI\/JI JACATCIIBHOCTH

YmMmets - 00CYXXJ1aTh U HaXOAUTh CITOCOOBI 3 (HEKTUBHOTO PEIICHUS 3a/1a4;
- HCIIOJIB30BaTh HA MEXIUCIIUTUIMHAPHOM YPOBHE 3HAHUS 110 OpTaHU3aIUU
MeIarOrMYECKON JACATEIIbHOCTH

Brnaners - HaBbIKaMU 00OOIIEHUS pe3yJIbTaTOB MEeJarorn4eckoi AesTelIbHOCTH;
- crioco0amMy COBEPIICHCTBOBAHUS POPECCUOHATIBHBIX 3HAHUHM U YMEHHHA
IIyTeM MCII0JIb30BaHMsI BO3MOKHOCTEH HH(OPMAIIMOHHOMN Cpeibl

4. CTpyKTypa, 00bEM U cOepKaHue TUCIHHILITHHBI (MOTYJI51)
OO0masi Tpy1I0eMKOCTh JMCUHUIUIMHBI COCTaBIsieT 3 3aueTHbIX enuuul] 108 akan. 4yacoB, B TOM
qucIie:
— KOHTaKTHas paboTa — 46 akaJl. 4acos:
— ayauTopHas — 46 akaj. 4acos;
— BHeayautopHas — 0 akaji. yacoB
— caMOCTOsTeNIbHAS paboTa — 62 akaj. 9acoB;

®dopma aTTeCTAIUH - 3a4ET C OLICHKOM

AynuropHas ) =
o | xomraxrHAs pabota E 3 ®dopma TeKyIero
Paszen/ Tema 5 (B akaz. gacax) o EE Bun 3 KOHTPOJIS Kox
g & ©| camocrosTenbHOM | ycrmeBaeMoCTH K
JACIATUTAHBI 5 S .. | xommeTeHEN
@) 2 g paboThI MIPOMEXKYTOYHOM
Tlek. J;ZS HS;:T. 5“ ‘\é aTTeCTaLuH
1. Pa3nen « opHble MaMHBI U 000PYIOBaHUEY
1.1 T'opHble MaIIUHBI U OIK-1
o0opymoBaHUE OJ3EMHBIX OHK-Z,
< )
Ea;pla\l/?g;;ﬂnqecme Brimonnenue OIIK-3,
0.60.py)1013aH1/Ie KapbepoB TPAKTHICCIHX YcrHbIi onpoc OITK-4,
aboT (penienue i OIIK-5,
1.3. CranmonapHsle 2 | 821 8 20 p ;g:a:lu Hi JIOMAaIlHUE 3aJaHus OIK-6
xznmlgiz. TpancnopTHbIe HCBMCHMBIX Nel-4 OITK-7,
a0oT U T.II. I1K-8, VK-1
1.4. DnexkrpomexaHHYECKOE p ) OVK-Z ,yS;<-3 '
obopynoBaHue V’K-G '
oboratuTenbHbIX (habpHK
Wroro no pazneny 821 8 20

2. Paznen «TexHONMOruM M MalvHbI arjIoAOMEHHOI'0 IMMPOU3BOACTBA»




2.1 TToAroTOBKa MCXOHBIX

MaTepHajIoB K TOMEHHOMN

maBke. @abpuku

IIOATOTOBKHU IIMXTOBBIX OIIK-1,

MaTEepHaIoB K TOMEHHOMN OIIK-2,

[IJIaBKE Brimonnenue OIIK-3,

2.2. OcHOBHEBIC MPAaKTUYECKUX . OIIK-4,

(U3HKO-XUMHUYECKUE paboT (pemenue YCTHEIH onpoc, OIIK-5,
3/11 3 6 JOMalIHUE 3a7aHne

IIPOLIECCHI MTOIYYCHUS 3ajad4, Nel-2 OIIK-6,

yyryHa. O0opyioBaHue Jyis MTUCHMEHHBIX OIIK-7,

MPOM3BOJCTBA YyTyHA paboT u T.11.) OIIK-8, YK-1,

2.3. [InanupoBka, odree VK-2, VK-3,

YCTPOUCTBO U OCOOEHHOCTU VK-6

TEXHOJIOTHYECKUX JINHHH,

OTJIENICHUH M YYaCTKOB

JIOMEHHBIX II€XO0B

Htoro no pasaeny 3/11 3 6

3. Paznen « TeXHOIOTHH U MAIIMHBI CTAIEIUIABHIBHOTO TIPOM3BOACTBAY

3.1 CymHocTs mpouecca

TIOJTYYEeHUS] CTaIIH.

OCHOBHEBIE OIIK-1,

(DUBUKO-XMMHUYECKUE OIIK-2,

MIPOLIECCHI, IPOUCXOAALIUE Beimonnenue OIIK-3,

TIPY BBITUTABKE CTAJIH. MPAKTHIECKUX . OIIK-4,

N VYcTHbIH ompoc,

3.2. YcrpolcTBo U pabor (pemeHue OIIK-5,
5131 5 14 JOMalllHUEe 3a7aHue

TEXHOJIOTUS BBIIUIABKHA 3a7a4, No3-5 OIIK-6,

CTaJll B KOHBEpTEpax. MTUCBMEHHBIX OIIK-7,

3.3. BrlmiaBka cranu B pabort u T.11.) OIIK-8, VK-1,

JYTOBBIX 3JIEKTpoIeyax. VK-2, YK-3,

3.4. Bueneunas o0paboTka YK-6

CTaJIH.

3.5. PaznuBKa cramm.

Hroro no pazneny 5/31 5 14

4, Paznen «3aKOHOMepHOCTI/I I1aCTUYCCKOIo ,I[CCI)OPMI/IPOB&HI/IH PA3JINIHBIX MAaTCPUAJIOB»




4.1 3aKOHOMEpPHOCTH
neOopMUPOBaHHUS
MaTepUaIoB U MOBBIIICHHS
UX Ka4ecTBa MpH
Pa3IHIHBIX
TEPMOMEXaHHYECKUX
pEeKUMaX, YCTaHOBJICHUE
ONTHMAITBHBIX PEKHUMOB
00paboTKH.
4.2. HoBble METOIBI
MJIACTHYECKOTO
MOM3MEHECHHUS U
g:hﬁe};kfnﬂecsoﬁcm OIIK-1,
3aroTOBOK CIKaTHEM OIIK-2,
y1apoM ’ Brimonnenue OIIK-3,
i MPAKTHYECKUX . OIIK-4,
MAarHATHO-UMITYJIbCHBIM VYerubiit onpoc,
BO3/ICHCTBHUSMHU. 2 1721 7 22 pador (pemenne JIOMAIIIHUE 3a]JaHNe OIIK-5,
4.3. MeTofpl OLICHKH saas, Nel-4 OIIK-6,
HANPSKSHHOTO 1 MTUCHMEHHBIX OIIK-7,
JehOPMUPOBAHHOTO paboT 1 T.11.) OIIK-8, YK-1,
VK-2, YK-3,
COCTOSIHUS M CTIOCOOBI VK-6
YBEJMYICHHS KECTKOCTH,
MIPOYHOCTH U CTOMKOCTH
[ITAMIIOBOTO HHCTPYMEHTA.
4.4, Onrumusanus
KOHCTPYKIUH
pa3pabaTbiBacMBbIX
KY3HEYHBIX, MPECCOBBIX,
HITAMIIOBOYHBIX U
MPOKATHBIX MAIUH, HX
B3aUMOCBSI3b CO CPEICTBAMH
ABTOMATH3AIMU
MeXaHHU3aIlHH.
Wroro no pazneny 721 7 22
Hroro 3a cemectp 23/81 23 62 320
OIIK-1,0TIK-
2,0I1K-
3,0IIK-
23/8 4,01IK-
Wrtoro no qucuuIuinHe " 23 62 3aueT ¢ oneHkoi |5,0T1K-
6,0I1K-
7,0TIK-8,YK-
1,YK-2,VK-
3,YK-6

5 Oopa3oBaTe/ibHbI€ TEXHOJIOTUH

Jlyia peanu3anuy MporpaMM acUpPaHTYphbl B Ka4ecTBE 00pa30BaTENIbHBIX TEXHOJOTHI B
IpenojaBaHuM JUCUUIUIMHBL «TE€XHOIOrMM W MAallMHBI TOPHO — METAULypPrU4ecKoro
IIPOM3BOJICTBAY UCIOIB3YIOTCS KaK TPAAUIIMOHHAS, MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHS, a
TaKXe JMCTAHIMOHHBIE 00pa30BaTENIbHBIE TEXHOJOTHH M 3JIEKTPOHHOE OOy4YeHHE C y4eTOM
MHAMBUYaIbHBIX BO3MOXKHOCTEH 00YYarOIIMXCS U3 YKCiIa MHBAJIMJOB U JIUL C OTPAaHUYEHHBIMU
BO3MO>KHOCTSIMH 3/10POBBS.

[lepenayua HeEOOXOAMMBIX TEOPETHYECKHX 3HAHUHM U  (QOPMHUPOBAHUE OCHOBHBIX
IpeJICTaBIeHUH 10 Kypey « Te€XHOIOrMM U MalllMHbl TOPHO — METAJUTYPrUYECKOTO TPOU3BOJICTBAY
MPOUCXOIUT C MCIOJB30BaHUEM MYJIBTUMEIUITHOTO o0opynoBaHus. TeopeTHueckuil mMaTepuanl
Ha TpoOJEMHBIX JEKIMIX SBISETCS pe3yabTaTOM YCBOCHHUS IOJNyYeHHOM WHpopManuu
MOCPEACTBOM IOCTAaHOBKH MPOOJIEMHOI0 BOIIpOca U MoMcKa myTei ero pemeHus. Ha nexkuusx —
KOHCYJIbTAllMSIX HM3JI0KEHUE HOBOTO MaTepuaa COIPOBOXKAAETCS IOCTAHOBKOW BONIPOCOB M
JMCKYCCHEN B TOUCKAX OTBETOB HA 3TU BOIPOCHI.



[Tpu npoBeneHNH MPAKTUYECKUX 3aHATUSAX HCIIONB3YIOTCS paboTa B KOMaHJIE U METO/IbI

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOM padoThI 00y4Yalomumxcst
[Ipencrasneno B mpuioxxkenuu 1.

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

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. TInaros, C. W. TexHosorusi KOHCTPYKIIMOHHBIX MarepuajoB : mpaktukym / C. .
HJIaTOB J. B. Tepentses, E. H. I'ycea ; MI'TY, [kad. MuTO/]. MaFHI/ITOI‘OpCK 2012.-79 c.

ui., CXEMBI. URL:

https //magtu. mformsystema ru/uploader/fileUpload?name=548. pdf&show—dcataloques/1/10978
84/548.pdf&view=true (gara oopamenus: 09.09.2020). - MakpooObeKT. - TEKCT : SIIEKTPOHHBII. -
Nwmeercs nevatHblil aHAJIOT.

2. TexHOJIOTUS! KOHCTPYKIIMOHHBIX MaTepuaiioB : yueoHoe rnocodue / JI. C. benesckuii, M.
B. Axcenosna, 1. B. BeneBCKaﬁ P. P. UcmarwmioB ; MI'TY, [kad. [IMul’]. - Marautoropck, 2011.
- 251 C. WL, ajarp., CXEMBI, TaoI. - URL.:
https://magtu. mformsystema ru/uploader/fileUpload?name=509.pdf&show=dcatalogues/1/10910
42/509.pdf&view=true (nara oopamenus: 09.09.2020). - MakpooOBEKT. - TEKCT : 2JIEKTPOHHBIH. -
ISBN 978-5-9967-0229-9. - ImeeTcst medaTHBIN aHAJIOT.

0) JlomostHuTEIbHAS JIATEPATYpa:
1. Benukanos, B. C. T'opHble U CcTpoHWTeNbHBIE MamKMHbL ydyeOHOe mocodue / B. C.
Benukanos, A. B. Ko3eips; MI'TY. - Marautoropck: MI'TY, 2017. - 1 snekTpoH. ONT. AUCK

(CD-ROM).- - 3ari. c THUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3339.pdf&show=dcataloques/1/1138
501/3339.pdf&view=true (mata oOpamenus: 09.09.2020). - MakpooOwsekT. - Tekcr:

anekTpoHHbIH. - ISBN 978-5-9967-1052-2. - Cenenust noctymnusl Takoke Ha CD-ROM.
2. Komera, A. JI. I'opHble MammHbl U1 000pyI0BaHKE : y4eOHO-METOMUECKOE mocoone
[nng By3oB] / A. JI. Komera, A. U. Kypoukun ; MI'TY. - Marautoropck : MI'TVY, 2019. - 1

sanektpoH. ont. guck (CD-ROM). -  3arr. ¢ tutya.  oakpama. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3856.pdf&show=dcataloques/1/1529
991/3856.pdf&view=true (mara o6pamenus: 09.09.2020). - Makpoobbekr. - ISBN

978-5-9967-1555-8. - Tekct : anekTpoHHBIH. - CBeeHus noctynHbl Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHus:

1. Toumnkun, B. B. IlpoekTupoBaHue »3JIEMEHTOB METAJUIyprHUECKUX MAIluH |
obopynoBanus : yaebHoe mocodue / B. B. Tounnkun, O. A. ®unarosa ; MI'TY. - MarHuToropcex :
MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutynm skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138
305/3319.pdf&view=true (mara oOpamenus: 09.09.2020). - MakpooObekT. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0975-5. - CBenenus goctymasl Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=548.pdf&show=dcatalogues/1/1097884/548.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=548.pdf&show=dcatalogues/1/1097884/548.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=509.pdf&show=dcatalogues/1/1091042/509.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=509.pdf&show=dcatalogues/1/1091042/509.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3339.pdf&show=dcatalogues/1/1138501/3339.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3339.pdf&show=dcatalogues/1/1138501/3339.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3856.pdf&show=dcatalogues/1/1529991/3856.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3856.pdf&show=dcatalogues/1/1529991/3856.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10

Ne norosopa

Cpok neicTBUst

JIMIICH3UN
7Zip CBOOOJIHO 0ECCPOUHO
GIMP CBOOOJTHO 0ECCPOUHO
STATISTICA B.6 K-139-08 ot 22.12.2008 OCCCPOUHO
Adobe Design Premium CS 5.5 Academic
Edition K-615-11 o1 12.12.2011 6eccpodHo
CorelDraw X4 Academic Edition K-92-08 ot 25.07.2008 SeccpouHo
MS Office 2007 Professional Ne 135 ot 17.09.2007 Geceporio
MS Visual Studio 2010 Professional (st
KJacca)

J1-1227-18 o1 08.10.2018 11.10.2021
FAR Manager CcBOOOIHO OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHDBIE CIIPABOYHbIE CUCTEMbI

HaszBanue xypca

CcrUika

[Touckosas cucrema Axanemus Google (Google Scholar)

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

DenepanbHOE TOCYIapCTBEHHOE OOIKETHOE YUPEKICHHE
«DenepaabHbli MHCTUTYT IPOMBIIITIEHHON COOCTBEHHOCTH,

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

HannonanbHas vHQOpMaMOHHO-aHATIUTUYECKAs CUCTEMA —| R :
Poccuiickuii naiexkc Hayunoro nurupoBanus (PYTHL)

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

MH()OpPMAIMOHHBIM pecypcam

NudopmanmonHas cuctema - EnWHOe OKHO JOCTyma K

URL: http://window.edu.ru

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUTIIHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TGXHI/ILIGCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIFOYACT:

1. VYyeOHble ayauTOpud MAJsi TPOBEJNCHHS MPAKTHUECKUX 3aHATHH, TPYINIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJBTAIlUN, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHON aTTECTalUH.
2. MynbTUMeIMIHBIC CPEICTBA XpaHEHHs, Mepeadd M TMPEICTaBICHUS HWH(DOPMAITUH.
Kommiekc TecTOBBIX 3aJaHUi AJIst TPOBEACHUS TPOMEKYTOUHBIX U PyOSKHBIX KOHTPOJIEH.
3. [TomemeHus I CAaMOCTOSTEIILHOM pabOThI 00YJAFOIINXCS:
4. TlepconanpHble kKommbloTepsl ¢ maketom MS Office, Beixomom B HHTepHeT M C
JIOCTYTIOM B 3JICKTPOHHYIO HH(OPMAIITMOHHO-00pa30BaTEIbHYIO CPEy.
5. lTlomemenue g XpaHeHHS W HPOPHUIAKTHUECKOro OOCTYyXKMBaHUS Yy4eOHOTO

000pyIOBaHUS:
6. Ixadsr g XpaHeHUs

y‘-Ie6HO-MCTO,Z[I/I‘{CCKOI7I JOKYMCHTAIUH,

000pyI0BaHUS U YI€OHO-HATJISTHBIX TTOCOOMIA.

y4eOHOro



https://scholar.google.ru/
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
http://window.edu.ru/

ITpunoxxenue 1
6 YueOHO-MeTOoAUUYECKOE 00ecTeueHe CAMOCTOATEIbLHO padoThl 00y4aommMXcst

[To mucuurnnuue «TeXHOJOTMM W MAIIMHBI TOPHO-METAUIYPrHYECKOrOo ITPOU3BOACTBAY
MpelycCMOTPEHa BHEAYIUTOPHAsL CAMOCTOsITeNIbHAsL paboTa 00yJaromuxcsl.

BueaymutopHass camocrosiTenbHas paboTa OOydYalOUIMXCS OCYIIECTBISETCS B BHUJC
W3YYEHHUS JIUTEPATYPhl 10 COOTBETCTBYIOLIEMY pa3zelly ¢ mpopaboTKOM MaTepuasa; BHITOIHEHUS
JIOMAIITHUX 33/IaHUH ¥ HAIMCAHUSI KypCOBOU PabOTHI.

IIpumepHble MHAMBUAYAJbHBIE JoMalnHue 3axanus (U13):

Tema 1.1. 1/{3 Nel. Pacuet OypOBBIX MAILIUH.

Tema 1.2. A/]3 Ne2. PacueT cTallMOHAPHBIX MAIIIHH.

Tema 1.3. /{3 Ne3. PacueT TpaHCIIOPTHBIX MalIMH.

Tema 1.4. UJ]3 Ne4. PacdeT 3KCKaBallMOHHO-BHIEMOYHbBIX MAlllWH.

Tema 2.2. U/]3  Nel. TlpoekTrupoBaHUE TUHUU TPOU3BOACTBA arjioMepara.

Tema 2.3. 1/{3  Ne2. IlpoekTupoBaHUE JTUHUU IPOU3BOACTBA OKATHILLIEH.

Tema 3.2. U/[3  Ne3. IlpoexTupoBaHue JIMHUU IPOU3BOCTBA YyT'yHA.

Tema 3.3. 1/[3 Ne4. IlpoekTupoBaHUE JTUHUU IPOU3BOACTBA CTAJIM B KOHBEPTEPAX.

Tema 3.4. MJ3  MNe5. IlpoektupoBaHME JIMHUM THPOU3BOJACTBA CTald B JYIOBBIX
JJeKTpoIeyax.

Tema 4.1. HJ3 MNel. Pacuer m wuccienoBanue (OPMOM3MEHEHUS TPU TUIACTUYCCKOM
nedopMaruu OuMeTania COBMECTHOM XOJIOAHOM MPOKATKOM.

Tema 4.2. U3 Ne2. Onpenencaue nedopmanuid mpu mpoctoMm capure. OmpeaeneHue
MOJIyJIsl YIIPYTOCTH.

Tema 4.3. H/[3 Ne3. Pacuer ycunus mtaMnoBKu. PacueT Ha mpo4HOCTh pabouux aeraseit
HITaMIIA.

Tema 4.4. UJ[3 Ne4. VccnenoBanue MNPYKUHEHHS MPU OJHOYTIOBOM THOKE JMCTOBOTO
MaTepuana.



[Ipunoxenue 2

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAMI

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS MPOMEKYTOUHON aTTeCTAlUM:

CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

OIIK-1 - cnocoOHOCTHI0O HAYYHO O0OOCHOBAHHO OLIEHHBATH HOBbIE pelleHHs] B 00/1aCTH NMOCTPOEHHsI U MOJAeJMPOBAHHUS MAIIMH, NMPHBOIOB,
000py10BaHN S, TEXHOJOTMYECKUX CUCTEM U CIIEHMATU3UPOBAHHOI0 MAIIIMHOCTPOUTEIBHOT0 000PY10BAHUSA, 4 TAKKE CPEACTB TEXHOJOTHYECKOT0

OCHAIICHUS IMPOU3BOACTBA

3Harthb - OCHOBHBIE METO/bl UCCIIETOBAHU,
HCIIOJIb3YEMBIX IIPU MOJEIMPOBAHUY MAllUH, | Teopemuueckue 6onpocwi
IIPUBOJIOB, 000pya0BaHMsl, TexHoJdornueckux |1. IloaroroBka MCXOIHBIX MaTepUAIOB K JOMEHHOM IJIaBKeE.
CUCTEM U CIELUAIN3UPOBAHHOIO 2. ®abpuku NOArOTOBKHU IIMXTOBBIX MaTEPUAJIOB K IOMEHHOM IIaBKeE.
MaIIMHOCTPOUTEIILHOTO 000pYy10BaHU 3. OcHoBHBIE (PU3UKO-XUMUYECKHE TPOLIECCH TTOIYYCHHUS UyTyHA.
(ropHOMETAILITypriUYeCcKOro)

Ymetp - OOBSICHSTD (BBISIBIISTH U CTPOUTH) TUITUYHBIC
MOJIETH 3a/1a4 CBS3aHHBIX C IIpakmuueckue 3a0anus
TrOPHO-METAJITyPrUYeCKUMHU MPOLecCaMy U 1. [IpuBenuTe KOHIENIMIO UHIMBUyalIbHBIX HAYYHBIX UCCIIEIOBAaHUI.
TEXHOJIOTUSIMU; 2. OnumuTe cpeicTBa HAyYHOrO TO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
- IPUMEHSATH MOTYYEHHbIE 3HAHUS IPU Hay4YHO-HMCCIIEJ0BATENBCKON paboTe.
MozenupoBanuu npoueccos OMJI[ n 3. Ykaxute 001acTh, 11€Jb U 33Jja4d BBITYCKHOM KBaJTM(UKAMOHHON pabOThI
HCII0JIb30BaTh UX Ha MEXIUCHUIUIMHAPHOM COIVIACHO MAaclopTy Hay4yHOM croenuanbHocTH. llepeunciure pe3ynbTaThl
YPOBHE; Hay4YHOH JesTeNbHOCTH B KBAJM(UKAMOHHOW BBIMYCKHOM pPabOTBI U UX
- KOPPEKTHO BbIpaXaTh U apTyMEHTUPOBAHHO | OTJIMYUTEIbHBIE YEPTHI.
000CHOBBIBATH M0JI0KeHUs Teopun OMJ1;

Bnagers - Ipo(heCCUOHATBHBIM S3bIKOM MpPEAMETHON 1. Onummure TeOpeTHUECKHE METOIbI-ONIEPALINH, TUIAHUPYEMBIX K TPUMEHEHHUIO

00J1acTH 3HAHMUS;

- crnoco0amMy COBEPIICHCTBOBAHUS
npodeccnoHaNbHbIX 3HAHUN U YMEHUH MyTeM
HCIIOJIb30BAaHUs BO3MOKHOCTEN

B HAYYHO-HCCIIE0BATEIILCKOM pabdoTe.
2. ONHIIUTE TEOPETUICCKUE METOIbI-ICHCTBUS, TUNITAHUPYEMBIX K IPUMCHEHUIO
B HAYYHO-HCCIIE0BATEIILCKOM pabdoTe.
3. OnummMTe YMIUPHUECKUE METOIBI-OTIEPAIINH, IUIAHUPYEMBIX K TPUMEHCHHIO




CTpyKTYpHBIH 3JIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

KOMIICTCHII N
MH(POPMAIIMOHHOH CPEIBL. B HAyYHO-HCCJIEI0BATENIbCKON paldoTe.
4. OnuIuTe SMIUPHYECKAE METOIBI-ACHCTBHUS, INIAHUPYEMbIX K IPUMEHEHHIO B
Hay4HO-HCCIIE0BATEIbCKOI paboTe.
OIIK-2 - cnocoO0HOCTHIO (OpMY/IHPOBATH W pelIaTh HETHNOBbIE 3aJa4d MaTeMaTH4ecKoro, (u3n4ecKoro, KOHCTPYKTOPCKOIO,

TEXHOJOTHYIECKOI'0, JJIEKTPOTEXHUIECCKOI'0 XapaKTepa P! NPOCKTUPOBAHUU, U3TOTOBJICHUH U IKCILJIyaTallUU HOBOIl TEXHUKH

3Harthb - OCHOBHBIE METOJIbl PEUICHUs HETHUIOBBIX | Teopemuueckue 6onpocwl
3a1a4 B obnacTtu matematuueckoro | 1. ObGopynoBaHue A MPOU3BOJCTBA UyT'YHA.
MO/IETTUPOBAHUS (hopMon3MeHEHHUS u (2. Ilnanuposka, obmiee yCTpOCTBO U OCOOCHHOCTH TEXHOJIOTHYECKUX JIMHHM,
U3MEHEHHUS CBOMCTB 3arOTOBOK OTJICJICHUH U y4aCTKOB JIOMEHHBIX LIEXOB.
3. CymHocTh mporecca nonydeHus: ctanu. OCHOBHbIC (DU3UKO-XUMUYCCKUE
IIPOLIECCHI, IPOUCXOAIINE IPH BBIIUIABKE CTAJIU.
Ymetp - IOPUMEHATHb MOJY4YeHHblE 3HaHUS i | [lpakmuueckue 3a0anus
pelieHusl HETUNOBBIX 3afgad B oOinactu | 1. [IpuBeauTe KOHIENIUIO MHIAMBUAYAIbHBIX HAYYHBIX UCCIICAOBAHUM.
MaTeMaTH4eCKOIo MojieaupoBaHus | 2. OnuIiuTe cpeacTBa HAyYHOTO MO3HAHMSL, IIIAHUPYEMbIX K IPUMEHEHUIO B
(dbopMOU3MEHEHHsI W M3MEHEHHUS CBOICTB | HAyYHO-HCCIIEOBATENIBLCKOM padoTe.
3aroTOBOK 3. Vkaxute 005acTh, 11€Jb U 337a4d BBITYCKHON KBaTU(PUKALMOHHON pabOThI
COIVIACHO MAacMlopTy HAay4YHOM crHenuanbHOCTH. llepeunciure pe3ynbTaThl
HAyYyHOW JESITENbHOCTH B KBaJIU(UKALWOHHOW BBITYCKHOM pabOTBl M HX
OTJINYUTEIIBHBIEC YEPTHI.
Bnagers - Ipo(heCCHOHATIBHBIM SI3bIKOM MPEAMETHON 1. Onumure TEOpETHYECKUE METOIbI-ONIEPALINH, TUIAHUPYEMBIX K TPUMEHEHHUIO

00J1acTH 3HAHUS;

- crioco0amu COBEpPIIIEHCTBOBAHUS
npodeccuoHaNbHbIX 3HAaHUW U YMEHUN IyTeM
HCIIOJIb30BAHNUS BO3MO>KHOCTEN
MH(OPMALIMOHHON CPEIBI.

B HAYYHO-HCCIIEI0BATEIILCKOM padoTe.

2. OnHIIUTe TEOPETUICCKUE METOIbI-ICHCTBUS, TUNITAHUPYEMBIX K IPUMCHEHUIO
B HAYYHO-HCCIIEI0BATEIILCKOM padoTe.

3. OnummTe YMIUPHYECKUE METOIBI-OTIEPALINH, TUTAHUPYEMBIX K TPUMEHEHHIO
B HAYYHO-HCCIIE0BATEIILCKOM pabdoTe.

4. OnUIIMTe SMIUPUICCKUE METOIbI-ICHCTBUS, TUIAHUPYEMBIX K IPUMEHEHHIO B
HAYYHO-KCCIIEI0BATEIbCKON paboTe.

OIIK-3 - cnoco0HOCTHI0 (hOPpMUPOBATH H APTYMEHTHPOBAHO NMPEACTABJISATH HAYYHbIe THNOTE3bI




CTpyKTYpHBIH 3JIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

KOMIIETEHIIUH
3HarThb - CTPYKTYpPY (OPMHPOBAHUS COBPEMEHHBIX
Hay4HbIX TMIIOTE3 B 00JaCTH ONTUMHU3ALUU Teopemuueckue 6onpocwl
KOHCTPYKLIUH pa3pabaThiBaeMbIX Ky3HEUHBIX, |1. VYcTpoHCTBO | TEXHOJIOTHS BBHIIUIABKH CTAJIM B KOHBEPTEPAX.
IIPECCOBBIX, IITAMIIOBOYHBIX U IIPOKATHBIX 2. BslmiaBka cTanu B IyroBBIX JIEKTpOIEYaX.
MAIlUH | Jp. MalIH 3. Bueneunas 00pa®oTka cTanu.
TOPHO-METAJITYPTHYECKOTO IIPOU3BOICTBA
YMmerh - KOPPEKTHO BbIpa)kaTb U apryMEHTUPOBAHHO | [Ipakmuueckue 3a0anus
000CHOBBIBATh MOJIOKEHUS B 007IaCTH 1. ITpuBenuTe KOHLENIMIO MHIMBUAYalbHBIX HAYYHBIX HCCIIEIOBAaHUM.
ONTUMU3ALHUHA KOHCTPYKLIAN 2. OnuuuTe cpesicTBa HayqYHOIro TO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
pa3pabaTbIBacMbIX Ky3HEUHBIX, IPECCOBBIX, Hay4YHO-MCCIIEI0BATENbCKOM paboTe.
LITAMIIOBOYHBIX U IPOKATHBIX MAILIMH U JIp. 3. Ykaxute 00JacTh, 11€Jb U 33Ja4d BBITYCKHON KBaIU(PUKALMOHHON pabOThI
MalIMH F'OPHO-METAJIypru4ecKoro COIVIACHO MAacMIoOpTy HAy4YHOM crHenuanbHOCTH. llepeunciure pe3ynbTarhbl
[IPOU3BOACTBA HAYYHOH JeSITEIhHOCTH B KBAIM(UKAMOHHOW BBITYCKHOM pPabOTBI M UX
OTJINYUTEIIbHBIEC YEPTHI.
Biagers - crioco0amMy COBEPLICHCTBOBAHUS

npoeCCHOHATBHBIX 3HAHUN U YMEHUH ITyTeM
HCIIOJIb30BaHUs BO3MOKHOCTEN
MH(}OPMAaLIMOHHOHN Cpe/bl B 00JIaCTH
ONTUMU3ALHUYA KOHCTPYKLIUN
pa3pabaTbIBa€MbIX Ky3HEUHBIX, IPECCOBBIX,
IITaMIIOBOYHBIX U IIPOKATHBIX MALLIUH U IP.
MaIllMH FOPHO-METAILTYPTrUYECKOTO
IIPOU3BOJCTBA

1. Onumure TeopeTHUEeCKHE METO IbI-0NEPALIUH, TUIAHUPYEMBIX K TPUMEHEHHUIO
B HAY4HO-HCCIIEJI0BATENIbCKOI paboTe.

2. OnuunTe TeOpeTUYECKHEe METOIbI-1eUCTBUS, TUIAHUPYEMBIX K TPUMEHEHHUIO

B HAY4HO-HCCIIEJI0BATENILCKOI paboTe.

3. Onumure SMOMPUYECKUE METOABI-OTIEPAINH, ITIAHUPYEMBIX K IPUMEHEHHUIO

B HAY4HO-HCCIIEJI0BATENILCKOI paboTe.

4. Onumure SMIUPUUECKHE METObI-IEHCTBYSL, TUIAHUPYEMBIX K IPUMEHEHHIO B
Hay4YHO-MCCIIEI0BATENbCKOM paboTe.

OIIK-4 cnoco0HOCTBIO MNPOABJIATHD HHUIIHATUBY B o0JacTu HAYYHbIX nccnenonaﬂnﬁ, B TOM YMCJI€ B CUTYallUAAX TEXHUYECCKOI0 1 IKOHOMMUYIECCKOI'0O
PpHUCKAa, C 0COBHAHUEM MEPBbI OTBETCTBCHHOCTH 32 IPUHUMAEMbIC PCIICHHH

3HaTh

- HauboJee MepCIeKTUBHBIE METO IbI
MIPOBEACHUS UCCIIEIOBAHUM 00HEKTOB
TOPHO-METAJLTYPrUYeCKOro MPOU3BO/ICTBA

Teopemuueckue 6onpocwi

1. Pa3snuBka cramm.

2. TexHonormueckue nporeccs npu npousBoacTse merogamMu OM/I.

3.  Meroasl TepMuUecKOl 00pabOTKY M3IEIHiA TOTYIeHHBIX crtocobamu OM /]




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS
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VYMeTh

- BBIOMPATh OOBEKT U METOJI UCCIICIOBAHUS

Ipaxmuyeckue 3a0anus

1. IIpuBenuTe KOHLEILMIO MHIMBUAYalbHBIX HAYYHBIX HCCIIECIOBAaHUM.

2. OnumuTe cpecTBa HayqHOIro TO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
HAy4YHO-HMCCIIEI0BATENbCKOM paboTe.

3. Ykaxute 007acTh, I€Jb U 33J]a4d BBITYCKHOM KBaJTU(UKAMOHHONW pabOThI
COIVIACHO MAcIoOpTy HAy4YHOM cHenuanbHOCTH. llepeunciure pe3ynbTarhbl
HAY4YHOH JIeSITEIBHOCTH B KBAJIM(UKAMOHHOW BBIMTYCKHOM pPabOTBI U UX
OTJINYUTEIIbHBIE YEPTHI.

Bnaners

- MCTOAaMHU UCCIICAOBaHUA 00BeKTa
TOpHO-METAJUIYPTrHICCKOI'0 MIpOMU3BOACTBA

1. Onumure TeoOpeTHIECKUE METO IbI-ONIEPALIUH, TUIAHUPYEMBIX K IPUMEHEHHUIO
B HaY4HO-HCCIIEJI0BATENIbCKOI padoTe.

2. OnuuinTe Te0OpeTUYECKUE METO/IbI-1eUCTBUS, TUIAHUPYEMBIX K IPUMEHEHUIO

B HaY4HO-HCCIIEJI0BATENIbCKOI padoTe.

3. Onumure SMOMPUYECKUE METOABI-OTIEPALINH, IITIAHUPYEMBIX K IPUMEHEHUIO

B HaY4HO-HCCIIEJI0BATENIbCKOI paboTe.

4. OnuimuTe 3MIUPUUECKUE METObI-IEHCTBYSL, TUIAHUPYEMBIX K IPUMEHEHUIO B
HAy4YHO-HMCCIIEI0BATENIbCKOM paboTe.

OIIK-5 cnoco0HOCTBIO IVIAHUPOBATDH U MIPOBOAUTD IKCIIEPUMEHTAJBbHBIC UCCTCTOBAHUSA € MOCTCAYIOIINM A1€KBATHBIM OLICHUBAHHUEM
MOJIY4a€MbIX pe3yJ/ILTaTOB

3HaTh - METO/bI INIAHUPOBAHUS SKCIIEPUMEHTOB Teopemuueckue 6onpocwi

1. Marepuaisl 171 IMCTOBOW IITAMITIOBKH.

2. TexHonormueckue nporeccsl Npu npousBojcTBe MetogamMu OM/I.
Ymerp - IPOBOAUTH SKCIIEPUMEHTBI, OLIEHUBATh IIpakmuyeckue 3a0anus

pe3yIbTaThl SKCIIEPUMEHTOB

1. IIpuBennTEe KOHLIENIMIO UHANBUYAJIbHBIX HAYYHBIX UCCIIETOBAHMIM.

2. OnumuTe cpeicTBa HAyYHOrO MTO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
Hay4YHO-HMCCIIEJ0BATENBCKON paboTe.

3. Ykaxute 001acTh, IeIb U 337]a4d BHITYCKHOW KBAJTM(UKAIIMOHHON paboThI
COIIACHO MACIOPTY HAYYHOU CHENUAIBHOCTH. [Iepeuncinre pe3ynbTaTsl
HAYYHOH JIeATeTbHOCTH B KBATM(UKAIIMOHHON BBITYCKHOM pabOThI U UX
OTJINYUTEIIbHBIE YEPTBHI.
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Bnanets

- METO/IaMU ¥ METOJMKAMU IUIaHUPOBAHUS
HKCHEPUMEHTOB U 00pabOTKH JaHHBIX
9KCIIEPUMEHTOB

1. Onumure TeoOpeTHUECKHE METO IbI-ONIEPALIUH, TNIAHUPYEMBIX K IPUMEHEHHUIO
B HaY4HO-HCCIIEJI0BATENILCKOI padorTe.

2. OnuumnTe Te0OpeTUIECKUE METOIbI-1EUCTBUS, ITUIAHUPYEMBIX K IPUMEHEHHUIO

B HaY4HO-HCCIIEJI0BATENILCKOI padorTe.

3. Onumure SMOMPUYECKUE METOABI-ONIEPALINH, IITTAHUPYEMBIX K IPUMEHEHUIO

B HaY4HO-HCCIIEJI0BATENIbCKOI padorTe.

4. Onumure 3MIUPUIECKUE METOBI-IENCTBYSL, IUIAHUPYEMBIX K IPUMEHEHUIO B
HaY4YHO-HMCCIIEJ0BATENBCKON paboTe.

OIIK-6 cnmoco0HOCTBHIO

HpO(i)eCCI/IOHaJIbHO n3JjiaraTb pe3yJbTaTbl CBOHX I/ICCJIEI[OBaHI/Iﬁ H NMPEACTABJIATL HX B BH/AC HAYYHBIX HyﬁﬂﬂKaHHﬁ,

HH(OPMANMOHHO-AHAJIUTHYECKHX MATEPUATOB U MPe3eHTaAl il

3HaTthb - ONpe/ieIeHUs IPOoLeccoB HH(OPMAIIMOHHBIX | Teopemuueckue 60npocol
IIPOLIECCOB, CUCTEM U TEXHOJIOTH; 1. Buusnaue crenenu nedpopmannu npu OM/] Ha U3MEHEHNE MEXaHHMYECKIX
- IPUEMBI IIPEJICTABIICHUS PE3YJIbTAaTOB CBOICTB MeTalIa.
Hay4HBIX MCCIICIOBAaHUN; 2. Marepuaisl Ui TUCTOBOH IITAMITOBKH.
3.  Mero/bl OLIEHKH Je(OpPMUPYEMOCTH MAaTEPUAIIOB.
YmeTh - 00CcyKAaTh coco0bl Y3PPEKTUBHOTO IIpakmuueckue 3a0anus
pelIeHus 3a/1a4u C UCI0JIb30BaHueM ropHbiX | 1. [IpuBeauTe KOHIENIUIO NHAMBUIYAIBHBIX HAYYHBIX HCCIEIOBaHUMN.
MalllVH; 2. OnumuTe cpeicTBa HAy4HOTrO TO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
Hay4YHO-HCCIIEJ0BATENBCKON paboTe.
3. Ykaxute 001acTh, 11eIb U 33Jja4 BHITYCKHOM KBATM(PUKAIIMOHHON paboThI
COIIACHO MACIOPTY HAYYHOU CHENHUAIbHOCTH. [lepeuncinre pe3ynbTaTsl
HAY4YHOH JIeATeTbHOCTH B KBATM(UKAIIMOHHOMN BBITYCKHOM pabOThI U UX
OTJINYUTEIIbHBIE YEPTBHI.
Bianets - crioco0amMy COBEPIIEHCTBOBAHUS 1. Onumure TeOpETHUECKUE METOIbI-ONIEPALINH, TUIAHUPYEMBIX K TPUMEHEHHUIO

po¢eCCUOHAIBHBIX 3HAHUNM U YMEHUHN

B HAYYHO-HCCIIE0BATEIILCKOM pabdoTe.
2. OnuIIUTe TEOPETUICCKUE METOIbI-ICHCTBUS, TUNITAHUPYEMBIX K IPUMECHEHUIO
B HAYYHO-HCCIIE0BATEIILCKOM padoTe.
3. OnummTe SMIUPHUECKUES METOIBI-OTIEPALINH, TTAHUPYEMBIX K TPUMEHEHHIO
B HAYYHO-HCCJIE0BATEIILCKOI padoTe.
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4. Onumure 3MIUPUIECKUE METOBI-IENCTBYSL, IUIAHUPYEMBIX K IPUMEHEHUIO B
Hay4YHO-HMCCIIEJ0BATENbCKON paboTe.

OIIK-7 cnioco0OHOCTBIO CO31aBATH U PEIAKTHPOBATH TEKCThl HAYYHO-TEXHUYECKOT0 CO/IePKaHMsl, BJIaJleTh HHOCTPAHHBIM SI3bIKOM NpH padoTe ¢

HAY4YHOM JIUTEepPaTypoil

3HaTh - CTPYKTYpPY GOPMHUPOBAHMS COBPEMEHHBIX Teopemuueckue 6onpocwl
HAyYHBIX THIIOTE3 B 00J1aCTH OMTUMHU3AIHH 1. HcnbelTanue HA pacTsbKEHUE, TBEPIOCTH, OCAAKY, U3THO.
KOHCTPYKLUH pa3pabaThiBaeMbIX Ky3HEUHBIX, |2. BrusHue Ha qedopMupyeMocTh XMMHUYECKOTO COCTaBa, CTPYKTYPHI CILIaBa,
MIPECCOBBIX, MITAMIIOBOYHBIX U MPOKATHBIX KaueCcTBa MOBEPXHOCTH U MPEIIICCTBYIONIEH 00pab0OTKN MaTepUAIIOB IS
MalIvH U Jp. MallluH [ITAMITOBKH.
TOPHO-METAJUTYPTHYECKOT0 IPOU3BOJICTBA 3.  ®opmommenstonye onepanuu. ' noka. CeodoaHas rudka u rudka B
HITaMIIe.
YmMmers - KOPPEKTHO BbIpa)xaTh U apryMEHTUPOBAHO | [Ipakmuueckue 3a0anus
00OCHOBBIBATh TOJIOKEHUS B 001aCTH 1. [IpuBenuTE KOHLETIIMIO HHANBUIYAbHBIX HAYYHBIX UCCIIECOBAaHUH.
ONTUMU3ALNUHA KOHCTPYKLIUN 2. Onuimure cpeAcTBa HAyYHOTO TO3HAHMS, INTAHUPYEMBIX K IPUMEHEHHUIO B
pa3pabaTbIBacMbIX Ky3HEUHBIX, IPECCOBBIX, Hay4YHO-HCCIIeI0BaTENIbCKON padoTe.
IITAMIOBOYHBIX M MPOKATHBIX MAILWH U Jp. 3. Ykaxute 0671acTh, 11€b U 33/1a4¥ BBITYCKHOW KBAIU(DUKAIIMOHHOW paboOThI
MaIlTUH TOPHO-METALTYPTUYECKOTO COTJIACHO MACTOPTy HAYYHOU creruaibHOCTU. [lepeuncnure pe3ynbTaTsl
MIPOU3BOJICTBA HAyYHOU MESATENIBHOCTH B KBATHM(PUKAITMOHHON BBITYCKHOM pabOThI U X
OTJIMYUTEIILHBIC YEPTHI.
Bnanets - croco0amMu COBEPIICHCTBOBAHUS 1. OnumuTe TeOpeTUUECKUE METOIbI-ONIEpALlUH, TUTAHUPYEMBIX K IPUMEHEHHUIO

npodeccnoHaNbHbIX 3HAHUN U YMEHUH TyTeM
HCIIOJIb30BaHUs BO3MOKHOCTEN
MH(}OPMAaLIMOHHOHN Cpe/bl B 007IaCTH
ONTUMU3ALHUYA KOHCTPYKLIUN
pa3pabaTbiBaeMbIX Ky3HEUHBIX, IPECCOBBIX,
IITaMIIOBOYHBIX, IPOKATHBIX U JpP. MAILIUH
TOPHO-METAJITYPrU4eCKOro MPOU3BOJICTBA

B HAYYHO-HCCIIEI0BATEIILCKOM padoTe.

2. OnuIIMTe TEOPETUIESCKUE METOIbI-ICHCTBUS, TUNITAHUPYEMBIX K IIPUMEHEHUIO
B HAYYHO-HCCIIEI0BATEIILCKOM padoTe.

3. OnummTe YMIUPHUECKUE METOIBI-OTIEPAIINH, TUTAHUPYEMBIX K TPHUMEHEHHIO
B HAYYHO-HCCIIE0BATEIILCKOM pabdoTe.

4. OnUIIMTE SMIUPUICCKUE METOIbI-ICHCTBUS, TUIAHUPYEMbIX K IPUMEHEHHUIO B
HAYYHO-KCCIIEI0BATENIbCKON paboTe.

OIIK-8 - roTOBHOCTBIO K NPeNnoJaBaTe/ibCKoii 1eTeJJbHOCTH 110 OCHOBHBIM 00pa30BaTe/IbHBIM IPOrpaMMaM BbICLIEero 00pa3oBaHus
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OueHouHble CpeCTBA

KOMIIETCHITHH
3HaTh - cTanuy, (pas3pl ¥ ATAnbl B OpraHu3aluu Teopemuueckue 8onpocsi
MeIarOrMYeCKOM JIeATEIIbHOCTH; 1. ®opmousmenstonue onepanuu. ['moka. CBoOoHast rHOKa U THOKaA B
[ITamIIe.
2. Hanpspxenus u nedopmaruu nmpu rudke.
3. Ilpyxenwne npu ruOKe, CriocoObI €r0 yCTPaHCHHSI.
YMmeTh - 00CyX/1aTh U HAXOAUTH CIIOCOOBI Ipaxmuyeckue 3a0anus
3¢ (HEeKTHBHOTO pEIIeHUs 3a1a4; 1. [TpuBeMTE KOHIICTIIIMIO HHIMBUYaTbHBIX HAYYHBIX UCCIICIOBAHUI.
- HCIIOJIB30BATh HA MEXIUCIUTUIMHAPHOM 2. OnumuTe cpeicTBa HAyYHOTrO MO3HAHUS, INTAHUPYEMBIX K IPUMEHEHUIO B
YpOBHE 3HAHUS 110 OpTraHU3aIuU HAyYHO-HMCCIIEIOBATENBCKON padoTe.
MeJaroruyeckou nesTebHOCTH; 3. Ykaxute 00671aCTh, 1I€Jb U 33/1a4H BBITYCKHOW KBAIU(DUKAIIMOHHON paboThI
COTJIACHO TACIIOPTy HAYYHOH crienuanbHoCTH. [lepeuncnure pe3ynbTaTsl
HAYYHOH JIEATETLHOCTH B KBATM(UKAIIMOHHON BBIITYCKHOM PabOThI U UX
OTJIMYUTEIHHBIC YCPTHI.
Bnanets - HaBBIKAaMH 00OOIICHUS Pe3yIIbTaTOB 1. OnummTe TEOPETUIESCKHE METOIbI-ONIEPAIIAH, TUIAHUPYEMBIX K TPHMECHECHHUIO

Hearoru4ecKoil e TeIbHOCTH;
- cnoco0amMy COBEPIICHCTBOBAHUS

npo¢eCCUOHANIbHBIX 3HAHUH U YMEHUH IyTeM

HUCIIOJIL30BaHUS BO3MOXKHOCTEN
MH(OPMAIIMOHHON CPEJIBI

B HaY4HO-HCCIIEJI0BATENIbCKOI paboTe.

2. OnuunTe Te0OpeTUYECKUe METO IbI-1eUCTBUS, TUIAHUPYEMBIX K IPUMEHEHUIO

B HAY4HO-HCCIIEJI0BATENILCKOI pabdoTe.

3. Onumure SMOMPUYECKUE METOABI-OTIEPAINH, ITIAHUPYEMBIX K IPUMEHEHHUIO

B HAY4HO-HCCIIEJI0BATENILCKOI paboTe.

4. Onumure SMIUPUUECKHE METObI-IEHCTBYSL, TUIAHUPYEMBIX K IPUMEHEHHIO B
HAy4YHO-MCCIIEJ0BATENbCKON paboTe.

YK-1 - crioco0HOCTBIO K KPUTHYECKOMY AHAJIN3Y M OLIEHKe COBPeMEHHBbIX HAYYHBIX JOCTHKEHHIl, TeHEPUPOBAHUIO HOBBIX H/el NMPHU pelleHUuH

HUCCTCTOBATECIbCKUX U MIPAKTHYECCKUX 3a1a4, B TOM YUCJI€ B MCKITUCHUIIVIMHAPHBIX odJacTax

3HaTh - HAyKOBEIUECKHUE OCHOBAHUS METONOJIOTUN | Teopemuueckue onpocwi
1. TunoBble koHCTpYKIMHU ITaMIIOB. [lITamMmbl TpoCThIe M YHUBEPCATIBHBIE.
2.  KoHcTpykimu pabouyux gerayei mTamna U UX CTaHAapTH3allus.

Ymeth - FEHEpUPOBATH HOBBIE UEU U 00CYKIaTh IIpakmuueckue 3a0anus

croco0bI 3P PEeKTUBHOTO peIIeHUS 3a/1a4 B
TOPHO-METAILTYPTUYECKOM OTpacian

1. [IpuBennTEe KOHLETIMIO UHANBUAYAJIbHBIX HAYYHBIX UCCIIETOBAHMIM.
2. OnummuTe cpeicTBa HAYYHOrO TO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
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HAYYHO-HMCCIIEIOBATENbCKON paboTe.

3. Ykaxute 0671aCcTh, LI€Ib U 3a/1a4¥ BBITYCKHOW KBAJIU(UKAIIMOHHON paboThI
COIIACHO MAclopTy Hay4HOU cnenuanbHocTU. [lepeuncinre pe3ynbTaThl
HAyYHOU JNESATENIbHOCTH B KBATU(PUKAIIMOHHOM BBITYCKHON pabOThI U X
OTJINYUTEIIbHBIEC YEPTHI.

Bnanets

- HaBBIKaMHU 000OIIEHUS Pe3y/IbTaTOB
KPUTHUYECKOTO aHAIM3a Pe3yJIbTaTOB HAYIHOU
JIEATENBHOCTH;

- OCHOBHBIMH CIIOCOOaMU
MEXTUCIUIIMHAPHOTO MPUMEHEHHUS HOBBIX
MOJIYYEHHBIX PE3yIbTATOB;

1. OnumuTe TEOpEeTHYECKHE METOBI-OTIEPALINH, TUNITAHUPYEMbIX K IIPUMEHEHUIO
B HAay4HO-HCCIIEIOBATEIbCKON paboTe.

2. OnummuTe TeOPETHYECKUE METOIbI-ICHCTBUS, TNIAHUPYEMbIX K IIPHMEHEHUIO

B HAay4HO-HCCIIEIOBATEIBLCKON paboTe.

3. OnuIuTe SMIUPUIECKIE METOIBI-ONIEPAINH, IUTAHUPYEMBIX K IPUMEHEHHIO

B HAay4HO-HCCIIEIOBATEILCKON paboTe.

4. OnuIIuTe SMIUPHYECKHUE METO/IBI-ACHCTBHUS, INIAHUPYEMbIX K TIPUMEHEHHIO B
Hay4YHO-HCCIIEI0BATEIILCKOI padoTe.

YK-2 ciocoOHOCTHIO TP

OCKTHPOBATH H OCYHICCTBJIATH KOMIIJIEKCHBIC UCCTICIOBAHUSA, B TOM YHUCJI€ MECKINCHUIIVIMHAPDHDBIC, HA OCHOBE LI€JIOCTHOI'O

CHCTEMHOr0 HAYYHOT0 MHPOBO33PEeHHS C HCIOJIH30BAHNEM 3HAHUI B 00J1acTH HCTOPUH U pusiocopuu HAYKHU

3HaTh - OCHOBBI IPOEKTHPOBAHUSI OOBEKTOB Teopemuueckue 6onpocwi
TOPHO-METAJLUIYPTUYECKOr0 IIPOU3BOICTBA 1. bumerannsl. Buasl. XapakTepucTuku.
2.  CnocoObl NOJTY4YEeHUs] KOMITO3UIIMOHHBIX MaTepHAJIOB.
Ymetp - COCTaBJIATh TEXHUUYECKOE 3a/1aHuE, IIpakxmuueckue 3a0anus
pa3pabaTbIBaTh TEXHUYECKOE MPEJI0KEHNE 1. ITpuBenuTe KOHIENIMIO HMHIMBUYaIbHBIX HAYYHBIX HCCIIEI0BAaHUI.
BBITIOJTHATH 3CKU3HBIM U TEXHUYECKUH MPOEKT, | 2. ONuIMTe Cpe/ICTBa HAYYHOI'O TO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
Ha OCHOBE 3HAHUI TEXHOJIOTUU U Hay4YHO-MCCIIEI0BATENbCKOM paboTe.
000pyI0BaHUSI TOPHO-METAILTYPTHYECKOTO 3. YkaxuTte 001acTh, I€Tb U 33J1a4M BBIMTYCKHOW KBaTU(UKAITMOHHOW pabOTHI
MIPOU3BOJICTBA, IPOBOIUTH HEOOXOAUMBIE COIIACHO MAcNoOpPTy HAYYHOU cnenuanbHOCTH. [lepeuncinre pe3ynbTaTsl
MIPOEKTHBIE PACUEThI HAy4YHOU JNEeSATENIbHOCTH B KBATM(PUKAIMOHHOMN BBITYCKHOM pabOThI U UX
OTJINYUTEIbHBIEC YEPTHI.
Bnagers - HaBbIKaMU BBINOJIHEHHS TEXHUYECKOTO 1. Onumure TeOpeTHUECKHE METOIbI-ONIEPALINH, TUIAHUPYEMBIX K TPUMEHEHHUIO

MIpeIJIOKEHUs], MPOBEACHUS PacueTOB 110
000CHOBAHHUIO MPEJIaraeéMoil KOHCTPYKLIUHU

B Hay4YHO-UCCJIE0BATEIbCKON padoTe.
2. OnummuTe TeOPETUIECKIE METO/IbI-IeHCTBUS, TNIAHUPYEMBIX K TPUMEHEHUIO




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

B HAay4HO-HCCIIEIOBATEIbCKON paboTe.

3. OnumuTe SMIUPUIECKIE METOIBI-ONIEPAINH, IUTAHUPYEMBIX K IPUMEHEHHIO
B HAay4HO-HCCIIEIOBATEIbCKON paboTe.

4. OnuIuTe SMIUPHYECKHAE METOIBI-ACHCTBHUS, INIAHUPYEMbIX K IPUMEHECHHUIO B
Hay4YHO-HCCIIEI0BATEILCKOM padoTe.

YK-3 roroBHOCTBIO YdyacTrBOBaThH B paGOTe pOCCHﬁCKHX H MEKIAYHAPOAHBIX HCCJIECA0BATEIbCKUX KO/VICKTUBOB 110 PCHICHUI0 HAYYHBIX U

Hayqﬂo-oﬁpamBaTenLme 3agavd

3Hartb - COBPEMEHHBIE TEHICHIUN Pa3BUTH Teopemuueckue 60npocwl
TOPHOMETAJTypru4ecKoro ponu3BoICTBa 1. Metoas! TepMuyeckoi 00pabOTKU U3AEIUM MOTyYEHHBIX ClIOCO0aMU
OM/I.
2. Buusnue crenenu aedopmanuu npu OM/] Ha n3MEHEHHE MEXaHUYECKUX
CBOMCTB MeTaJlIa.
Ymetp - CTAaBUTH 33Ja4y U Ipelararh peuieHue Ha | [lpakmuueckue 3adanus
OCHOBE TEOPETHUYECKUX HCCIIENOBaHUN 1. ITpuBenuTe KOHLENIMIO UHIMBUYaIbHBIX HAYYHBIX UCCIIEIOBAaHUM.
00BEKTOB TOPHO-METAJUTYPTHYECKOTO 2. OnuuuTe cpeicTBa HayqYHOro MO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
IIPOU3BOJCTBA Hay4YHO-MCCIIEI0BATENbCKOM paboTe.
3. Vkaxute 0071aCTh, 11€Ib U 3a/1a4H BBIITYCKHOW KBAJIM(UKAIIMOHHON paboThI
COTJIaCHO MACIOpTy HAYYHOM crenuaibHOCTU. [lepeunciure pe3ynbrarsl
HAy4YHOU JEeSATENIbHOCTH B KBAIU(PUKAIIMOHHOM BBITYCKHOW pabOThI U X
OTJINYUTEIIBHBIE YEPTHI.
Bnaners - METOJJaMU ITOCTaHOBKH M PELICHUS 3a]1a4 1. Onumure TeoOpeTHUIECKHE METO/IbI-ONEPALIUH, TUIAHUPYEMBIX K TPUMEHEHHUIO

B HaY4HO-HCCIIEJI0BATENILCKOI paboTe.

2. OnuunTe Te0OpeTUYECKHe METO/IbI-1eUCTBUS, TUIAHUPYEMBIX K IPUMEHEHUIO

B HAY4YHO-HCCIIEJI0BATENILCKOI pabdoTe.

3. OnumuTe SMIUPUYECKAE METOABI-ONIEPALNH, INIAHUPYEMBIX K TPUMEHEHUIO

B HAY4YHO-HCCIIEJI0BATENILCKOI paboTe.

4. OnumuTe SMOUPUYECKUE METOABI-AEHCTBHS, IUNITAHUPYEMBIX K IPUMEHEHUIO B
HAYYHO-MCCIIEIOBATENbCKON paboTe.

YK-6 cnioco0HOCTBI0 INIAHUPOBATH U PeliaTh 32241 COOCTBEHHOI0 MPO(ecCHOHATBLHOr0 U JTHYHOCTHOTO PA3BUTHS




CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIUH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OueHouHble CpeCTBA

3HaTh

- METOIbl COOCTBEHHOTO MPOPECCHOHATHLHOTO
pa3BUTHS B 00J1aCTH
TOPHO-METAJLTYPrHYECKOTO ITPOU3BOICTBA

Teopemuueckue 6onpocwl

1. Meroasl ouleHKH 1ehOPMUPYEMOCTH MATEPHAIIOB.

2. HcnwiTanue Ha pacTsDKEHUE, TBEPIOCTH, OCAIKY, U3THO.

3. Bnusnue Ha nedopMupyeMoCTh XUMHUYECKOTO COCTaBa, CTPYKTYPHI CILJIaBa,
KauecTBa MOBEPXHOCTH U MPEIIISCTBYIONIEH 00pab0OTKN MaTepHaiOB st
IITAMIIOBKH.

VYMeTh

- INITAHUPOBATH U PEIIaTh 331a4l COOCTBEHHOTO
po¢eCCUOHATILHOIO ¥ IMYHOCTHOI'O Pa3BUTHS

Ipaxmuyeckue 3a0anus

1. ITpuBenuTe KOHLENIMIO MHIMBUAYalbHBIX HAYYHBIX HCCIIEIOBAaHUM.

2. OnuuuTe cpesicTBa HayqYHOIro TO3HAHUS, INIAHUPYEMBIX K IPUMEHEHUIO B
Hay4YHO-MCCIIEI0BATENbCKOM paboTe.

3. YkaxuTe 007acTh, IeIb U 337a9U BHITYCKHOW KBaJTM(UKAITMOHHON pabOTHI
COIIACHO MAcNoOpTy HAYYHOU creluanbHOCTH. [lepeuncinre pe3ynbTaTsl
HAy4YHOW JNEATEIbHOCTH B KBAIU(PUKAIIMOHHOM BBITYCKHOW pabOThI U X
OTJINYUTEIIbHBIEC YEPTHI.

Bnanets

- HaBbIKAMU CaMOCTOSTEJILHOTO 00Oy4eHUs B
00J1aCTH TOPHO-METAIUTYPTUIECKOT0
IIPOU3BOJICTBA

1. OnumuTe TEOpEeTHYECKUE METOIBI-OTIEPALINH, TNIAHUPYEMbIX K IIPUMEHEHUIO
B HAay4HO-HCCIIEIOBATEIbCKON paboTe.

2. OnummTe TEOPETHYECKHE METOIbI-ICHCTBUS, TUIAHUPYEMbIX K IIPHMEHEHUIO

B HAay4HO-HCCIIEIOBATEIBLCKON paboTe.

3. OnuIuTe SMIUPUIECKIE METOIBI-ONIEPAIHH, IUTAHUPYEMBIX K IPUMEHEHHIO

B HAay4HO-HCCIIEIOBATEIbCKON paboTe.

4. OnuIIuTe SMIUPHYECKHAE METOIBI-ACHCTBHUS, TUIAHUPYEMBIX K IPUMEHEHHUIO B
Hay4YHO-HCCIIEI0BATENILCKOI padoTe.




0) Ilopsiiok mpoBeleHUs] MPOMEKYTOYHOW aTTECTAIMH, MOKA3aTeId U KPUTEPUH
OlLleHUBAHUS:

Hrorosas aTTecTanus o TVCIATLITAHE «TexHonorun u MAaITHHbI
TOPHO-METAILTYPrUYECKOr0 MPOU3BOJICTBA» BKIIIOYAET TEOPETUYECKUE BOMPOCHI, MO3BOJISIOIINE
OIICHUTh YPOBEHb YCBOCHHS OOYYAIONIMMUCS 3HAHWUN, U MPAKTUYCCKHUE 3a/aHUS, BBISBISIONINE
CTerneHb cpOPMUPOBAHHOCTH YMEHUH U BIIaJICHUI, IPOBOIUTCS B JOpME 3aUeTa C OLEHKOM.

3a4yer ¢ ONECHKOW MO AAHHOW AWCIMIUIMHE MPOBOAUTCS B YCTHOH ¢opme mo Owmieram,
KKl U3 KOTOPBIX BKIIIOYAeT | TeopeTHyecKuii BOPOC U OJIHO MPAKTUYECKOE 3a/IlaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema ¢ OUeHKOU:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSIECT UX B CUTYAIHsIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIICHKY «Xopomo» (4 Oamia) — oOydJaroniuics IEMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONepalusiX, IEPeHoce
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPONPHUATHI
JOTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUI, HaBBIKOB,
0OyJaIOIIMICS HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWM 3HAHHWSAMH U
YMEHHSIMH TPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeYAOBJIETBOPUTEJAbHO» (1 Oamn) — oOyuaromuiicss He MOXET IMOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.



