MHHHUCTEPCTBO HAYKH U BBICIIEIO OBPA3OBAHMA
POCCHHUCKON DEJEPALIMA

DeaepanbHOe roCyIapeTBeHROC OI0DKeTHOE 06patopaTensbHoe Yupesienne
BhICIIETO 00pa3OBaHUA
«MarnuToropeKHii rocy1apeTBeHNLI TeXHHYECKHIT YHHBEPCHTET nm. .M. Hocosan

YTBEPAJIAIO
Hupexrop UMMuM
... AL Casnnos

201022020,

PABOYASA MMPOIPAMMA JIHCHHILTHHBI (MOYJIS)

OCHOBbBI JE@OPMALHOHHOI O HAHOCTPYKTYPHPOBAHHA

Hanpapneune noAroroskn (CneuHaIbHOCTD)
22.03.02 Meranayprus

Hanpasnennocts (npoduis/crieunaiusaims) nporpamMmbl
OGpaGoTka META/LIOB 1aBICHHEM

Vpogenb Briciero odpazopanud - fakanaspuar
[IporpasMma noaroToBKH - akageMHuueckHit daxanaspuar

dopma 06yveHns
ovHas

Huernryr/ paxynsrer  MHCTHTYT METaNIyprn, MalTHHOCTPORHKA H MaTepraitoobpaboTiu

Kadeapa Texuonoruii 00paboTKH MaTepranos
Kype -
Cemecrp 8

MarauToropck

2020 ron



Pabouas nporpamma cocrasicha Ha octose GI'OC BO no Hanpasnenuio noaroToBky
22.03.02 Merannyprus (yposens Gakanappnara) (npukas MunoGpuayxu Pocenn ot 04.12,.2015
r. Ne 1427)

Pabouas nporpamma pacemorpena u oaofpena Ha sacezanun xadeapn Texuonorui
00paloTKH MATEPHATIOB

18.02.2020, nporoxon Ne 6 j
3as. Kadeapoii "‘j/ A.B. Momtep

PaGouas nporpamyma oxobpena metoauscckoii komuceneit UMMuM

20.02.2020 r. npotoxon Ne 5 e e
Mpeacenarenmy ~ A.C.Casnron

Pabowas nporpaMma cocrasiena: ‘

npadeccop kadenps TOM, 1-p Texn, Hayx y —  M.A. [Tonsaxosa

Penensent:

3as. kadespoit TCuCA, 1-p TexH. HayK M W10, Mesun

7



JIner akTyaM3alHHa NPOrpaMMBI

IIporpamma nepecMoTpera, obcyxena u ofgobpena s peanmusanuu B 2020-2021 yaebroM
rofy Ha 3acefianuu Kadenpsl Texnonoruit 06paboTku MaTepraios

ITporokon ot i oY 2020 . Ne
3aB. xadenpoii A.B. Mouzep 2



1 leau ocBOeHMsT TUCUMILIUHBI (MOTYJIs1)

[enstMmu oCcBOCHHS TUCIHUILTUHBI (MOyJs1) «OCHOBBI 1e(hOpMAIIMOHHOTO HAHOCTPYK-
TYPUPOBAHUS» SIBJISIOTCS: Pa3BUTHE Y CTYEHTOB JUYHOCTHBIX KAauecTB, a TaKkxke popmMupoBa-
HUE OOIIEKYIbTYPHBIX U TPO(HECCHOHATBLHBIX KOMIIETCHIIUN B COOTBETCTBHUH C TPEOOBAHHUSIMH
®I'OC BO mno manpasnennto moaroroBku 22.03.02 Metaiyprusi.

OCHOBHBIE [IeTU MPENOJaBAHUS TUCITUTUTHHEIL:

- 1aTh 3HaHUA 00 0OCOOEHHOCTSIX MPOLIECCOB Ae(POPMAIIIOHHOTO HAHOCTPYKTYpPUPOBa-
HUS;

- MPUBUTH HABBIKU HCIIOJIB30BAHUS TEOPETUUYECKUX 3HAHUM MPH BbIOOpE TpeOyeMbIX
apaMeTpoB Pa3IMYHBIX MPOIECCOB Ae(POPMAIIMOHHOTO HAHOCTPYKTYPUPOBAHUS;

- MOATOTOBKAa K OyIylieil HaydyHOH M MpPaKTUYECKOH NesATeNIbHOCTH, CBS3aHHOM C
BHEJIPCHUEM U HCIIOJIb30BAaHHEM METOJIOB Je(OPMAIIIOHHOTO HAHOCTPYKTYPUPOBAHUS TIPH
MIPOU3BOJICTBE METANION3ACIIU.

2 MecTO AMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Juctummuaa OCHOBBI Je(OPMAITMOHHOTO HAHOCTPYKTYPHPOBAHUS BXOJIUT B BapHua-
TUBHYIO 4acTh Y4eOHOTO I1aHa 00pa30BaTeIbHON MPOTrPaMMBbI.

Jliis u3yueHus: JUCHMILTUHBI HEOOXOAUMBI 3HaHUs (YMEHHs, BIaaeHus), chopMupo-
BaHHBIC B pPe3yJIbTaTe U3YUCHUS TUCIHUIUINH/ TPAKTUK:

Metoapl ONTUMHU3ALUH TTPOIIECCOB 00PaOOTKU METAIOB JaBICHUEM

[Ipou3BoacTBEHHAs - MPAKTUKA [0 MOJIYYEHUIO TPO(ECCUOHATBHBIX YMEHUN U OTIbITa
po(hecCHOHATLHOM AeSITEIbHOCTH

MonenupoBaHue npoueccoB 1 00bEKTOB B METAILTYPTrUuu

Teopust 06pabOTKH METAILJIOB JaBJICHUEM

DuU3NYECKUE CBOMNCTBA METAJIIOB

MarepuanoBeneHue

O6opynoBanue 11eX0B 00PaOOTKU METAJIOB 1aBIICHUEM

OcHOBBI MEXaHUKHU 00PaOOTKH METAJIOB JJaBJICHUEM

MexaHnka MaTepHanoB U OCHOBBI KOHCTPYUPOBAHUS

OCHOBBI METAJLITYPrU4Y€CKOT0 IPOU3BOICTBA

VYyeOHasi - MpakTUKa MO MOJYYEHHUIO MEPBUYHBIX MPO(PECCHOHAIBHBIX YMEHHH H
HABBIKOB, B TOM YHCIIE€ TIEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-UCCIIEIOBATEIBCKOM eaTelb-
HOCTH

dusuka

YyeOHasi - 03HAKOMHUTENbHAS MPAKTUKA

dusnyeckas XuMus

Xumus

3HaHus (yMEHUS, BIAJEHUS), MMOJYYCHHbIE TIPU W3YYCHUH TAHHOW TUCIUIUIUHEI OY-
Iy T HEOOXOUMBI JIJIS1 U3yYCHHSI TUCIIUTITAH/TIPAKTHK:

KypcoBas nayuHo-uccienoBatenbckas padbota

OCHOBBI aBTOMATHU3AIMH TEXHOJOTUYECKUX MPOIECCOB 00OPaOOTKH METAJIOB JaBJie-
HUEM

OCHOBBI HAHOTEXHOJIOTHiA

OCHOBBI MPOSKTUPOBAHUS IIEXOB 00PaOOTKH METAILIOB JIaBJICHHEM

[ToaroToBka K 3alMTe W 3alTUTa BHITYCKHOW KBATHU(UKAITMOHHONW paOOTHI

[ToaroroBka k caaue u cada rocyJapCTBEHHOTO 9K3aMeHa

[IpoekTHas neaTebHOCTh

[IpousBoacTBEHHAs — MPEIAUIITIOMHAs TPAKTHKA

TexHonoruu riay0okoil nepepaboTKu METaIOB

Y4eOHo-HcceIoBaTeIbCcKas paboTa CTyACHTa



3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3y/ibTaTe 0CBOEHHUS

AUCHMILIMHBI (MOAYJIS) M IJIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHusl

B pesynbrare ocBoeHUs! MUCHHUILIMHEI (MOyisi) « OCHOBBI 1ehOpMarMOHHOTO HAaHO-
CTPYKTYPHUPOBaHUS» 00yUarOIUIACs JODKEH 00J1a1aTh ey 0IMMI KOMIETEHIUSAMMU:

CTpyKTypHBIii [Inanupyembie pe3yIbTaThl O0yYCHHS
AJIEMEHT
KOMIIETEHIIMH

[TK-12 criocoOHOCTHIO OCYIIECTBIATH BEIOOP MaTEPUAIOB IS M3/1CIHIA Pa3IMYHOTO HAa3HAa-
YEHHSI C YUE€TOM SKCILTyaTallHOHHBIX TPEOOBAHUHN M OXpaHbl OKPY>KAIOLIEH cpebl

3HaTh 1. [ToHsTHITHBIN ammapaT TEOPUH MPOLECCOB 1e(HOPMAIIMOHHOTO HAHO-
CTPYKTYpPUPOBAHHUSL.

2. OCHOBHBIE TIOJXO/IBI K MOJTyYEHHIO 0OBEMHBIX HAHOMATEPHATIOB U
KJIacCU(UKALMIO0 OCHOBHBIX METO/I0B /1€()OpMAIIMOHHOI'O HAHOCTPYKTY-
pUpPOBaHUS.

3. OcHOBHBIE METO/1bI J€(POPMALIMOHHOTO HAHOCTPYKTYPHPOBAHUS Ma-
TEPUAIOB, UX OCOOCHHOCTH, TEXHOJIOTMYECKHE OTPAHNYCHUS U MTEPCIICK-
TUBBI IPUMEHEHHUS.

4. 3aKOHOMEPHOCTH U3MEHEHHUS CTPYKTYPBI H KOMILIEKCa (PU3UKO- Me-
XaHUYECKHUX CBOMCTB METAJUIOB U CIUIABOB B Mpolieccax AedopMarioH-
HOT'0 HAHOCTPYKTYpPHUPOBAHUS.

5. TpeGoBanus, npeabsBIseMbIe K IpoLeccaM Ae(hopMamOHHOIO HaHO-
CTPYKTYPHUPOBaHUS U IpaBuia GopMUpOBaHHs CyOMUKPOKPUCTATIINYE-
CKOW ¥ HaHOCTPYKTYpbl 00BEMHBIX MaT€pHaJIOB B Ipoleccax 00paboTKu
JTaBJICHUEM.

6. TeopeTrueckue OCHOBBI ITPOLECCOB 1€(hOPMAILIIOHHOTO HAHOCTPYKTY-
pUpPOBaHUS.

7. DKOJIOTUYECKHE acTIEeKThI TPOLECCOB 1e(hOPMAIIIOHHOI'O HAHOCTPYK-
TypUPOBAHMUSL.




YmMmers

1. I[TpuoOpeTraTh 3HAHUS B 00IACTH MPOIECCOB e(hOPMALMOHHOTO HAHO-
CTPYKTYPHPOBaHUSI 00bEMHBIX MaTEPUAIIOB.

2.KoppekTHO BbIpaxaTh U apryMEHTHPOBAHHO OOOCHOBBIBATH MOJIOXKE-
HUS IpeIMETHON 00JacTH 3HAHUSI IPUMEHUTENIBHO K 00J1aCTH HAHOWH-
IyCTpHH.

3. OOBSICHATH CYIIHOCTh U OCOOEHHOCTH MPUHIUIUAIBHBIX CXEM IIPO-
LIECCOB 1e(hOPMAIIMIOHHOI'0 HAHOCTPYKTYPHUPOBAaHUS 0ObEMHBIX MaTepu-
aJIoB.

4. ITporHo3upoBaTh reOMETPUUECKUE MTapaMeTPbl U KOMIUIEKC IKCILTya-
TAlMOHHBIX XapaKTEPUCTUK KOHEUHOM MPOyKIUU Ha OCHOBE 3HAHUM
TEOPETUYECKUX OCHOB MIPOIIECCOB 00PabOTKH, a TAKIKE 3aKOHOMEPHOCTEH
W3MEHEHHUS CTPYKTYpPbI U KOMILIEKCA (PU3UKO- MEXaHUYECKUX CBOMCTB
METaJUIOB U CIUIaBOB B Mpolieccax Ae()opMaMOHHOIO HAHOCTPYKTYPH-
poBaHwUsL.

5. IlpuMeHATh Ha MPaKTUKE 3HaHUS O COBPEMEHHBIX METOJ1aX HHTECHCHUB-
HOHM TUTaCTUYECKOU JMedopMaIiuu U 3aKOHOMEPHOCTSIX U3MEHEHUS
CTPYKTYpBI U CBOMCTB MaTe€pHajoB B Ipoleccax AeGpopMalmoHHOTO
HaHOCTPYKTYPUPOBAHUS IIPU MIPOESKTUPOBAHUH TEXHOJIOTMUECKHUX IPO-
LIECCOB MOJIYYEHHUsI METAJUIOU31EIH C TpeOyeMbIM ypOBHEM (DHU3UKO-
MEXAHUYECKUX CBOMCTB.

6. IIpoBoaUTH aHANN3 BAMSHUS IPOLIECCOB Ae(OPMALIMOHHOTO HAHO-
CTPYKTYpPHUPOBAHHUS HA OKPY KAIOIILYIO CPELY.

Biaaners

1. IIpodeccroHATBHBIM SI3BIKOM MPEAMETHOM 00JIACTH 3HAHUSI.

2. CnocobamMu 1IeMOHCTpALlUM YMEHUS aHAJTU3UPOBATh CUTYALUIO IPU
U3yUYEHHUH U TIPOCKTUPOBAHUH TEXHOJIOTHYECKUX MPOIECCOB aedhopMa-
IIMOHHOT'O HAHOCTPYKTYPHUPOBAaHUS 0OBEMHBIX MaTepHAIIOB.

3. Cnoco0amMu OlLIEHMBaHUS 3HAYUMOCTHU U MPAKTUYECKON MPUTOAHOCTH
HOJYYEHHBIX pe3yJIbTaToB.

4. IlpakTHuecKMMHU HaBBIKAMM HCIIOJIb30BAHUSI COBPEMEHHBIX II0JIX0/I0B
Y METOJIOB K MOJIyY€HHIO, CCIIE0BAaHUIO U 00pabOTKEe HAHOCTPYKTYP-
HBIX MaTepUaJIOB B 00beMe, HEOOXO0AUMOM JIsl TaJIbHEUIIET0 00y eHHSI
U Ipo(heCCUOHAIBHON AESITeIbHOCTH.

5. HaBbIKaM¥ MPOEKTUPOBAHHUS MTPOIECCOB 1e(hOPMAIIIOHHOTO HAHO-
CTPYKTYPHUPOBAHUS C yUeTOM 00eCIeUeHHs IKOJIOTMUECKOi Oe30macHo-
CTH.




4. CTpyKTypa, 00BEM M colep:kaHNe TUCHUTIIUHBI (MOLYJIs1)

OO01mas Tpy10eMKOCTh AUCIUILTHHBI COCTaBisieT 3 3a4eTHhIX enuHull 108 akana. yacoB, B TOM YHC-

Je:

— KOHTaKTHas pabora — 45,2 akaj. 4acos:
— aynuropHas — 44 akaj. 4acos;
— BHeayquTopHas — 1,2 akaj. 4acoB

— camocTosTeNbHas pabora — 62,8 akaj. yacos;

AynutopHas g e
o | xomTakTHas pabora E 3 dopma TEKyIETO
=
5 B aKajl. yacax 3} Bun KOHTPOJISI yCIIeBa-
Pasnen/ Tema 3 ( A ) £ B . POt Y Kon
g 3 ©o| camocrosTenpHON €MOCTH H
JUCIUTUTAHBL 5 £« . | xommereHIMM
@) g g paboTHI HPOMEKYTOYHON
nal. | mpakrt. | 3 &
Tlex. 29 aTTecTaluu
3aH. | 3aH. | O &
1.
CpaBHeHHe cy1ie-
CTBYIOLIHX TOYEK
11 Tema 1. OcHOBHBIE yiom
3peHus 00 ypoBHE
MOAXOABI M METOABI TOJy-
pazeutus MetonoB | CobecenoBanue.
HeHuA 06LeMHBIX HaHoMa- IMOJIYyUYCHUSA O61>CMHI)IX Cnaqa
TepuanoB. Kiaccudukanus| 8 4 221 6 Y N IK-12
HaHOMaTEPHAJIOB. MPaKTHIECKON
OCHOBHBIX METOJIOB
IMoaroroeka paboTHI.
e OpMaIIOHHOTO
HAHOCTPYKTYPHPOBAHUS i cratie
’ MPAKTHIECKON
paboThL.
HWroro mo pasaeny 4 2/21 6
2.
ITonck ocHOBHBIX
2.1 Tema 2. Teoperuueckue TEOPETUYECKUX ac-
OCHOBBI TIPOLIECCOB Jedop- MIEKTOB MPOLIECCOB
P op-| g | 4 2 | 10 P CobecenoBante. TK-12
MAlMOHHOTO HAHOCTPYKTY- Je(opMaIIOHHOTO
pHUpOBaHUSL. HAHOCTPYKTYPHPO
BaHMsI.
HWroro no pazaeny 4 2 10
3.
TToHcK TONOTHUTEIIb-
HOW HHPOpMAIH
00 0COOEHHOCTSIX
3.1 Tema 3. JluckpeTHbIe JUCKPETHBIX METOZOB | YCTHBIN onpoc.
cnoco0bl aedopmarionsoro| 8 2 4 8 nedopmarronsoro | Cpaua npakTtuue- TK-12
HAHOCTPYKTYPHUPOBAHHSI. HAHOCTPYKTPUPO CKOM padboThL.
Banus. [loaroroska
K cliaue mpakTude-
CKO¥1 pabOTHI.
HWroro mo pasaeny 2 4 8

4.




4.1 Tema 4. HenpepblBHbIE

ITouck TOMOTHUTEIb-
Hol uHbOpMaLUU
00 0COOEHHOCTAX

HETPEPHIBHBIX METO-

VYcTHBIN onpoc.

croco0bl aedopMaliMOHHOTO 4 4 8 |moB nedopmarmonno-| Cpava npakTuye- TK-12
HAHOCTPYKTYPHPOBAHHUSIL. r'0 HAHOCTPYKTYPHPO CKOM palboThI.
Banus. [loaroroska
K cliaue mpakTude-
CKO¥ pabOTHI.
HWroro no pasneny 4 4 8
5.
CamocrosTenpHOe
H3y4YeHHE HAyYHOU
5.1 Tema 5. IlpaxTuueckoe JIUTEPATYPBI
NpUMEHEHHUE IPOLIECCOB 0 MEePCIIeKTHBAX .
ILIe)(bO MaL[PIOHHOFOp 11HaHo BHE]| el;m METOJIOB YCTHBIH ompoc.
p 2 541 | 10 P Cnaua npakTHue- TIK-12
CTPYKTYPUPOBAaHHS:  MPO- e OopMaIIOHHOTO cKoii PAGOTEI
OneMbl M MEPCIEKTHBHBIC HAHOCTPYKTHUPOBa p ’
HAaIpaBJIeHHs] Pa3BUTHS. Hus. [Togroroska
K cliaue mpakTude-
CKO¥1 pabOTHI.
HWroro no pa3neny 2 5/41 | 10
6.
ITouck JOMOTHHUTEIB-
6.1 Tema 6. OcobeHHOCTH HOW HHPOpMAIH
(¢opMHpOBaHUs  HAHO- W 00 ocoOeHHOCTSIX
YIBTPaAMENKO3ePHUCTOM HaHOCTpyKTypHupo | Camoortyer. Craua
CTPYKTYpbl B MeTaljax H 4 2/2 | 10 | BanHOro cocTosHUS MPaKTHYECKOMN TK-12
crulaBax B Metoziax aedop- METAaJUIOB U CILJIABOB. paboThI.
MAlMOHHOTO HAHOCTPYKTY- IToxroroBka K caaue
pHpOBaHUSI. MPaKTUYECKO# pabo-
THI.
HWroro no pazaeny 4 221 | 10
7.
[Touck nadopmanuu
7.1 Tema 7. OGecrieueHue (popman
. 00 9KOJOTUUECKHUX .
9KOJIOTHYECKOIl Oe3omacHo- ACTICKTAX MCTONOB VYerHblii onpoc.
CTU IpH IPOEKTUPOBAHUU 2 3 10,8 A Craava mpakTude- IK-12
neGOopMaIOHHOTO N
METOJIOB JIehOpMalmOHHOTO CKOM paboThL.
HAHOCTPYKTYPHUPOBAHHUSI HAHOCTPYKTPHPO
YTy ’ BaHUSL.
HWroro no pa3neny 2 3 10,8
Hroro 3a cemectp 22 22/8U | 62,8 3a4ET
Hroro no gucuuruiae 22 22/8U | 62,8 3a4yer TIK-12




5 O6pa3zoBarejibHbIE TEXHOJIOTUH

C nenpio peanuzaluy KOMIIETEHTHOCTHOTO MOAX0/1a, a Takke (hopMHUpOBaHUS U pa3-
BUTUSI TIPO(PECCHOHATIBHBIX HABBIKOB OOYYAIOIIMXCS PEATM3YIOTCS CIEAYIOIINE CPENICTBa,
CIocOoObBI ¥ OpTraHU3AIMOHHBIE MEPOTIPUSITHS:

- U3y4YCHHUE TEOPETUUYECKOTO MaTeprala JUCIUTUIMHBI Ha JICKIIUSAX C UCIIOIh30BAHUEM
KOMIBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSITEIPHOE U3YYEHUE TEOPETHIECKOTO MaTepualia AUCIHUILUIMHBI C UCIIOIB30-
BaHHWEM METOAMYECKHUX pa3paboTOK, CIIEIUAIBHON y4eOHOM U HAYYHOH IUTEPATYPHI;

- (popMHUpOBaHUE U Pa3BUTHE MPOPECCUOHATHHBIX HABBIKOB 00yYaIONMUXCs Ha MpaK-
TUYECKUX 3aHSATHUSX.

B usnoxeHun JEKIMOHHOTO MaTepuajia U MPU MPOBEICHUN MPAKTUYCCKUX 3aHITHI
MpeJnoiaraeTcs nepexoa OT penpoayKTHBHBIX METOAOB 00YUEHHS K YaCTUYHO-TIOUCKOBBIM H
MCCJIE0BATEIbCKUM METOJIaM, Pa3BUBAIOIINM JIOTUYECKOE, TEOPETHIECKOE MBIIIICHUE, YMe-
HUE apryMEHTHPOBATh U OTCTaWBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOi 1enbio BO3-
MO>XHO HCIIOJIB30BAHHE METOJIOB IBPUCTUUYCCKUX BOIMPOCOB U OpIMHCTOPMHUHTA (MO3rOBOM
aTaKm).

[Ipu mpoBeneHnN MPaKTUYECKUX 3aHIATHI MPEANOoIaracTcsi UCIOJb30BaHUE TEXHOJIO-
UM B3aUMOOOYYCHHS.

CamocTrosTenbHass paboTa CTYJEHTOB JOJKHA OBITh HallpaBlIeHa Ha 3aKpeIUIeHHe
TEOPETUYECKOr0 MaTepHala, U3JI0KEHHOrO MpernoaBaTesieM, Ha IpopadoTKy TeM, OTBEICH-
HBIX Ha CAMOCTOSITEIbHOE U3yYCHHE, Ha TIOJITOTOBKY K IPAKTUYECKUM 3aHSATUSAM, MTOJTOTOBKY
K UTOTOBOM aTTeCTaIUH.

B xone 3ansTuii npeanosaraeTcss UCIOIb30BAHUE KOMITJIEKCa HHHOBAITMOHHBIX METO-
JIOB aKTUBHOT'O OOyUY€HUS CTYJCHTOB, BKIIOYAIOIIETO B CEOS:

- CO3/1aHHE MPOOJEMHBIX CHUTYallui C MOKa3aTeIbHBIM PEIICHHUEM TPOOIEMBI MPEMo-
JaBaTeNeM;

- CaMOCTOSITENIbHYIO0 IOMCKOBYIO JESTEbHOCTh B PEIICHWH Y4eOHBIX MpoOliem,
HaTPAaBIIIEMYIO TIPEIo/IaBaTesIeM;

- CaMOCTOSITEIFHOE PEIICHHE MPOOJIEM CTYIEHTaMHU 0] KOHTPOJIEM ITPENO1aBaTelIs.

Peanu3arus ”THHOBAIIMOHHBIX METOAOB O0YUYEHHUS BO3MOXHA C UCIOJIb30BaHUEM Clie-
TYIONTUX IPUEMOB:

- UHCTPYKTaX CTYJCHTOB IO COCTABJICHUIO TAOIUIl, CXeM, Ipa)uKOB C MPOBEJACHUEM
MOCIIEAYIOLIETr0 UX aHAN3a;

- IPUMEHEHUE PEKOMEHJAIMI 110 COCTABJICHUIO T€3UCOB U KOHCIIEKTOB MO MPOYUTaH-
HOMY MaTepuaiy;

- packpeITHe TperofaBaTelieM MPUYUH M XapakTepa Heyaad, BCTPEYArOIIMXCS MpU
perieHny npooeM;

- IEMOHCTpAIMs aTbTEPHATUBHBIX MOAXO0/I0B K PEHICHUIO KOHKPETHOM MPOOIIEMBI;

- aHaJIM3 MOJIYYEHHBIX PE3YyJIbTATOB U OTHICKAHUE TPAHUI] UX IPUMEHUMOCTH;

- HCTOJIb30BaHUE 3aJaHUI JJI1 CAMOCTOSITENILHON PaboThl C M30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOAHYeCKOE 00eciedyeHe CAMOCTOSITEILHOI PadoThI 00yUYalouIuXcsi
[IpencraBneno B mpunoxenuu 1.

7 OueHOYHBIE CPeICTBA VIS POBEACHHU NIPOMEKYTOYHOM aTTecTANMA
[IpencraBneHsl B MPUIOKEHNUN 2.

8 YueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE o0ecnieyeHne JUCHUIIMHBI (MOTY-
a) OcHoBHas IMTEpaTypa:
1. TexHoNorust MPOM3BOACTBA U KOHTPOJIb KaueCTBa HAHOMATEPHUAJIOB U



HaHOCTPYKTYp : yueb. nocodue / B.W. Kanyctun, A.C. CuroB. — Mocksa : UHOPA-M,
2019. — 244 c. — (Beicuiee oOpazoBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook_5c¢359a09b32044.60767097. - TekcT : 3JICKTPOHHBIN. -
URL.: https://new.znanium.com/catalog/document?id=339390 (nara obpamienus: 25.09.2020)

2. Mionpauna, J. B. [loBepXHOCTHBIE SBIECHUS U AUCIIEPCHBIE CUCTEMBI © yueOHOE TO-
cobue / D. B. Tronpauna, C. I1. Kinoukosckuii ; MI'TY. - 2-¢ u3a. - Marauroropek : MI'TY,
2014. - 86 c. : Wi, TabI., rpag. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/112
0686/16.pdf&view=true (mata ooOpamenus: 25.09.2020). - MakpooObekT. - TekcT : 3ek-
TpoHHBIH. - ISBN 978-5-9967-0539-9. - IMeeTcs nevaTHBII aHAIIOT.

0) JlonosiHuTEIbHAS JIMTEPATYPA:

1. ®usukoXuMHUS KepaMUYECKUX, KOMIIO3MIIMOHHBIX W HaHOMAaTepualoB: YueOHOe
nocobue / Hukudoposa 3.M., Epomacos P.I'., Illumanckuii A.®. - Kpacuosip.:.COVY, 2016. -
156 c.: ISBN  978-5-7638-3577-9 - Tekcr : onekrtponnsni. -  URL:
https://new.znanium.com/catalog/document?id=320945 (xara ooparmenus: 25.09.2020)

2. HanorexHosorusi B MammHoctpoenun : yueOnuk / I.M. BonkoB. — Mocksa :
NHO®PA-M, 2019. — 307 c. — (Boicuee oOpa3oBanue: Maructpatypa). —
www.dx.doi.org/10.12737/textbook_5cee6a340faa65.16403052. - TekcT : JIEKTPOHHBIH. -
URL:  https://new.znanium.com/catalog/document?id=344076 (mata  oOparmieHus:
25.09.2020)



https://new.znanium.com/catalog/document?id=339390
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=16.pdf&show=dcatalogues/1/1120686/16.pdf&view=true
https://new.znanium.com/catalog/document?id=320945
https://new.znanium.com/catalog/document?id=344076

B) MeToauyecKkue yKazaHus:

1. Uykun, M. B. JlepopmarimoHHOe HAaHOCTPYKTYPUPOBAHUE MPOBOJIOKH | yueOHOe
nocobue / M. B. Uykun, M. A. ITonskosa, /1. I'. Emaneesa ; MI'TY. - Marauroropck, 2012. -
57 c. X HIL., CXEMBI, Ta0J1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/11
04156/603.pdf&view=true (mata oopamenus: 04.10.2019). - MakpooObekT. - Tekcr : dJiek-
TPOHHBIN. - IMeeTcs nevaTHblil aHaJIoT.

2. Mexanu3mbl (HOPMUPOBAHUS METKOAMUCIIEPCHON CTPYKTyphl B mpormeccax OM/I:
Meron. yka3. / Xapuronos B.A., SImameBa E.JO. — Maruutoropck: u3a-Bo0 MarHuTOrOpCK.
roc. TexH. yH-ta uM. [.11. Hocosa, 2011. — 36 c.

3. MojaenupoBaHue IPOIECCOB MHTEHCUBHON TUIACTUYECKON AeopMaliu ¢ UCTIONb-
3oBaHueM mporpammuoro komruiekca DEFORM 3D (Meronuueckue ykasaHus K MpakTHYe-
CKuM 3aHsaTHAM 1o aucuuiuinie « Teopus OMJ» s crynentos crenuansHoctd 150106) /
M.B. Uykun, M.I1. Bapseiaukos, M.A. Tlossikoa // Marautoropek: 'OY BITO «MI'TVY»,
2010.- 20 c.

4. MopenupoBaHHe MPOIecca PABHOKAHAIBHON yYTIIOBOW MPOTSIKKU C MCIIOIH30BaAHU-
eM nporpammHoro komiiekca DEFORM 3D (Meroaudeckue yka3zaHus K JIaOOpaTOpHOM pa-
6ote no muctuminHaM «KHUP» u «Metonsl uccnenoBanus mnporeccoB U 0obekroB OMI»
s cryaentos crermanbHocTei 150106, 150108 u manpasienus 150100) / M.B. Uykus,
M.II. BapeiankoB, M.A. [onsikoa // Marautoropek: 'OY BITO «MI'TVY», 2010. - 18 c.

5. Mexanu3mbl (OpMUPOBAHUS MEITKOIUCIIEPCHOW CTPYKTYphl B mporeccax OMJI:
Meron. yka3. / XaputonoB B.A., SImamesa E.}FO. — Maruuroropck: u3n-Bo MarHuToropck.
roc. TexH. yH-ta uM. [ .. HocoBa, 2011. — 36 c.

r) lIlporpammuoe obecnieuenue u UuTepHeT-pecypcehi:

ITporpammMHoe obecneueHue

Haumenoanue 10 Ne norosopa Cpoxk neicTBUS JTUICH3UH

MS Windows 7 Profes- |, 1,57 15 o1 08.10.2018 11.10.2021

sional (2715t KJTaccoB)

MS Windows 7 Profes- |, 757 17 01.97.06.2017 27.07.2018

sional (st K1accoB)

MS Office 2007 Profes- |y, 135 1 17.09.2007 GeccpoTHO

sional

FAR Manager cB0OOTHO pacmpocTpansemoe [10 O6eccpoyHO

7Zip ¢B000IHO pacnpocTpansgeMmoe [10 0eCcCpOYHO



https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true

IIpodeccnonanbHble 02361 JAHHBIX H HH(OPMaINMOHHBIE CIPABOYHbIE CHCTEMbI
HazBaHwue kypca CchlIka

Hammonanenas ~ wHboOpMarmonHo-ananuTuaeckas|URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupo-|https://elibrary.ru/project risc.a
Baaus (PUHIL) sp
ITouckoBast cucrema Axanemus Google (Google
Scholar)
WNudopmanmonnas cucrema - Ennnoe okHO gocTyna
K MHGOPMAIIMOHHBIM pecypcam
denepanbHOE TOCYIApPCTBEHHOE OOKETHOE yupe-
xaenue «PenepansHbiii nHCTUTYT TpoMbitiernoi|URL: http://www1.fips.ru/
COOCTBEHHOCTUY

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

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

9 MarepuajibHO-TEXHHYECKOe o0ecnevyeHue TUCIHIIMHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE TUCIIUIITHHBI BKITIOYAET:

1. Yuebnast aynuropus AJisl IPOBEACHUS 3aHATUHN JIGKIIMOHHOTO TUIIA OCHAILICHA!

- TEXHUYECKHUMHU CPEJICTBAMU OOYUEHUs, CIYX AIUMH JUIsl TIPEICTaBICHUS y4eOHOU
uHbopMaluu OOJBIIONH ayIUTOPUHU: MYJIbTUMEIUWHBIMH CpPEACTBA XPaHEHHUA, Mepeladd U
npezcTaBieHus yueOHoi napopmanumy;

- CIICUAIM3UPOBAHHON MEOeIbIO.

2. YyeOHas ayAuTOpHs U151 IPOBECHHUS NPAKTUIECKUX 3aHATUI OCHAIICHA!

- TEXHUYECKHUMH CPEJCTBAMH OOyuYeHUSs, CIyKAIlUMU Ui MPEACTaBICHUS yueOHOU
uHpOpManuu OOJIBIION ayAUTOPUU: MYJIbTUMEIUHHBIMU CPEACTBA XPAHEHUS, Mepetadynd U
npeJcTaBieHus yueOHoi nHpopMauy;

- CHIeIMaIM3UPOBAHHON MeOebIO.

3. YueOHas ay TuTOpHS IS TPYIIIIOBBIX W WHAWBHYTbHBIX KOHCYJIBTAINHA, TEKYIIe-
T'0 KOHTPOJISA ¥ TPOMEXKYTOUHOM aTTeCTallMi OCHAIlleHa:

- KOMITBIOTEpHOM TexHuKo#M ¢ maketom MS Office, ¢ moaxmoueHnem k cetu «uTEp-
HET» U C JIOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCHUTE-
Ta;

- CHIeIMaIM3HUPOBAHHON MeOEbIO.

4. ITomermieHre A1 CaMOCTOSITEIBHON PabOThI OCHAIIICHO:

- KOMITBIOTEpHOH TexHuKoi ¢ maketomM MS Office, ¢ moxkmrouenunem k cetu «uTep-
HET» ¥ C IOCTYTIOM B DJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHHBEPCHTE-
Ta;

- CIIeUAIMU3UPOBAHHON MEOEebIO.



[Tpunoxenue 1

6 YueGHo-MeToAMYeCKOE 00ecTIedeHHe CAMOCTOSATeILHOI PAaGoThHI 00yYaIOIHXCS

[To nucuumnmnae «OCHOBBI 1e(pOPMALIMOHHOTO HAHOCTPYKTPUPOBAHUS MIPELyCMOTPEHA
ayJIMTOpHAasi U BHEAYJUTOpHAsl caMOCTOsITeNIbHAs paboTa oOydaromuxcsi. Ay TuTopHasl camo-
cTosATeIbHas padoTa CTy/IEHTOB IPEAIOoaraeT yyactue B co0ece/JoBaHUU Ha 3aJIaHHYIO0 TEMY,
MOJIFOTOBKE OOOCHOBAaHHBIX OTBETOB Ha BOIPOCHI MPEIOIaBaTeNsl U y4acThe B YCTHOM OIPO-
ce, pa300p MPaKTUYECKUX BOMPOCOB CO3/IaHMsI MHHOBALIMOHHBIX METOA0B Ae(hOpMallMOHHOTO
HAHOCTPYKTYPHUPOBAHUSI.

Tembl cobecenoBaHMiA:

1. CpaBHUTH CyIIECTBYIOIINE TOYKU 3peHUs Ha TeMy «lIprumeHeHne MeTo10B 00pabOTKH AaB-
JICHUEM JIs1 HOJ'Iy‘-ICHI/IH 06T)€MHBIX HaHOMaTepI/IaJ'IOB».

2. IlpuBecTr Hay4yHO 000CHOBaHHBIE (DAKTHI 110 TeMe « TeopeTHUECKUEe OCHOBBI ITPOCKTHPOBA-
HHSI METOJI0B JC(OPMALIMOHHOTO HAHOCTPYKTYPHPOBAHHUS.

YcTHBIM onpoc:

Tema 1. JluckpeTHbie METOABI 1e(hOPMAIIMOHHOTO HAHOCTPYKTYPUPOBAHUS: JOCTOUHCTBA U
HEJIOCTATKHU.

Tema 2. HenpepbiBHbIE METO/IBI 1€()OPMALIMOHHOTO HAHOCTPYKTYPUPOBAHUS: JOCTOMHCTBA U
HEJIOCTATKHU.

Tewma 3. [lepcrieKTUBBI BHEAPEHHS METOAOB Je(OPMAIMOHHOTO HAHOCTPYKTYPUPOBAHHUS B
MIPOMBILIUIEHHOE TPOU3BOJCTBO METAIIOU3IETUH.

Tema 4. ObecrnieueHne HKOJIOTMYECKOI 0€30MacHOCTH MpU Pa3padOTKe U MPUMEHEHUH METO-
J0B J1e(hOpMallMOHHOTO HAOCTPYKTYPHUPOBAHUSI.

BreayautopHas camoctosiTenbHast paboTa 00y4yaromuxcst OCYIIECTBISIETCS B BUJIE H3Y-
YEHUS! JIMTEPATYPbl, MATEPUATIOB HEHTEPHET-PECYPCOB 110 COOTBETCTBYIOLIEH TEME Uil BBIOO-
pa mMaTepuana Juis y4acTusi B cOOeCeJOBaHUAX U YCTHBIX OMPOCax.



[Ipunoxenue 2

7 OneHovHble cpeacrea 1Jisl IPOBEACHUA HpOMe)KyTOqHOﬁ aTTeCTallumn
a) H.nalmpyeMble pe3yJabTaThl oﬁyqemm H OLICHOYHBIC CPEACTBA IJIAA IIPOBECICHUA l'[pOMB)KyTO‘-IHOﬁ aTrrecranmmm:

CTpyKTYypHBII
JIEMEHT
KOMIIETEHIH

[Inanupyemslie
pe3yabTaThl 00yUEHHUs

O1eHOYHBIE CpeaAcCTBa

OKpYKarolleu cpebl

ITK-12: ctocOOHOCTHIO OCYIIECTBIIATH BEIOOP MaTEpPHUAIOB ISl H3/ACTHHA PA3IMYHOTO HA3HAYCHHUS C YUETOM HKCIUTyaTallMOHHBIX TPEOOBAHUN M OXPaHbI

3HaTh

1. TlonsTUiiHbBINA anmapaT TEOPUH
pOLECcCcOB J1e(hOpMaLIOHHOTO
HaHOCTPYKTYPHPOBAHUSI.

2. OcHOBHBIE IOJXO/bI K ITOJIyYEHHIO
00BEMHBIX HAHOMATEPHUAJIOB U
KJIACCU(UKAIIUIO OCHOBHBIX METOJIOB
nehopMaImoHHOTO
HAaHOCTPYKTYPHUPOBAHUSI.

3. OCHOBHBIE METOIEI
nehopMaluOHHOTO
HaHOCTPYKTYPHUPOBAHUS MaTEPUAJIOB,
UX 0COOEHHOCTH, TEXHOJIOTHYECKHE
OTpaHUYEHUS U MEPCIIEKTUBBI
PUMEHEHHS.

4. 3aKOHOMEPHOCTH U3MEHEHHUSI CTPYK-
TYpbl U KOMIUIEKCa (PU3UKO-
MEXaHUYECKUX CBOMCTB METAIIJIOB U
CIUIaBOB B Ipoleccax aehopMaluoHHO-
T'0 HAHOCTPYKTYPUPOBAHHUSI.

5. TpeGoBanus, NpeabsABIsIEMbIE K

Hepeqenb BOIIPOCOB JIA MMOATOTOBKHU K 3a4Y€Ty:

1. Hanorexnonoruu u Hanomarepuansl. O0miue ceeneHusi. OCHOBBI KJ1accu-
(UKalMY ¥ THIBI CTPYKTYP HAHOMATEPHUAJIOB.

2. Oco0eHHOCTH CBOICTB 00bEMHBIX HaHOMaTepUaIoB. Du3nUeckre MPUUUHBI
cren-(QpUKU CBOWCTB HAHOMATEPHAIIOB.

3. Orpanuvenus 1 00JaCTH MPUMEHEHHUS 00bEMHBIX HAHOMATEPHATIOB.

4, OCHOBHBIE TIOJIXO/IBI M METO/IbI TIOYYEeHHSI O0BEMHBIX HAHOMATEPHAIIOB.

5. [Iponeccryl nHTEHCUBHOM MIacTUYeCKOM Aedopmanuu. CyImHOCTh, 0OCOOCH-
HOCTH, Tp€OOBaHUS U OCHOBHBIC ITpaBUjia 00pabOTKH.

6. Oco0eHHOCTH HANPSKEHHO-1e()OPMUPOBAHHOTO COCTOSTHUS MaTepualia B
Mpoliecce MHTEHCUBHOM TIIACTUYECKON AeopMaIlii.

7. Krnaccudukaius coBpeMEeHHBIX POIECCOB e(hOpMaIlMOHHOTO HAHOCTPYK-

TYpHUpPO-BaHUS 0ObEMHBIX MAaTEPUAIIOB.

8. JluckpetHble croco0bl 1ehOpMalMOHHOTO HAaHOCTPYKTYyprpoBaHus. Crioco-
ObI J1e-(OpPMAIMOHHOTO HAHOCTPYKTYPHUPOBAHUS 3aTOTOBOK KPYUCHUEM.

0. JluckpetHble crocoObl 1ehOpMalliOHHOTO HAHOCTPYKTYpHUpoBaHus. Tpanu-
[IMOHHBIA ¥ MOJICPHU3HPOBAHHBIE CXEMBI IPOIIECCA PABHOKAHAIBHOTO YTIIOBOTO
IPECCOBAHUS 3ar0TO-BOK.

10.  JIuckpeTHbIe criocOOBI AePOPMAIMOHHOTO HAHOCTPYKTypupoBanus. Croco-
ObI J1e-(OpPMALIMOHHOTO HAHOCTPYKTYPHUPOBAHHUS 3aTOTOBOK B MPOLIECCE MPOKATKU




CtpyKTypHBIi
3JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yJIbTaThl O0YICHHS

OneHouHBIE CpeCTBA

npoueccam aeopmManoHHOTo
HAHOCTPYKTYPHUPOBAHUS U MpaBUIa
¢dbopmupoBaHus
CyOMUKPOKPHCTATUIMYECKON U
HAHOCTPYKTYPBI 00 BEMHBIX
MaTepHuajoB B MpoIeccax o0paboTKu
JTABJICHHUEM.

6. TeopeTnueckre OCHOBBI ITPOIECCOB
nehOopMallmOHHOTO HAHOCTPYKTYPHUPO-
BaHUSI.

7. DKOJIOTUYECKHUE ACTIEKTHI IIPOLIECCOB
neGOopMaMOHHOTO HAHOCTPYKTYPHPO-
BaHUSI.

11. JuckperHbie criocoOsI 1ehopMalimOHHOTO HAHOCTPYKTypHupoBanus. Crio-
co0bl 1e-(hOpMALIMOHHOTO HAHOCTPYKTYPUPOBAHMS 3arOTOBOK B IIPOIIECCE IKCTPY-
3UM UM OCAJKHU.

12. HenpepsiBabIe CrIOCOOBI 1ehOpMAIIMOHHOTO HAHOCTPYKTYPUPOBaHUS 00b-
€MHBIX MaTepUaJOB.

13. [TpakTHyeckoe NpUMeHEHHE NPOIECCOB Ae(POPMAIUOHHOTO HAHOCTPYKTY-
pUpOBa-HUs: NPOOJIEMBbl U IEPCIIEKTUBHBIE HAPABICHUS PA3BUTHSL.

14. 3aKOHOMEPHOCTH U3MEHEHHSI MUKPOCTPYKTYPbI U MEXaHHUYECKHUE CBOICTBA
yTJIE-POAUCTHIX KOHCTPYKIIMOHHBIX CTaJIel B Ipolecce 1e(opMaloHHOT0 HaHO-
CTPYKTYpHUpOBa-HHUSI.

15. TepMocTaObUIBHOCTD YTIEPOAUCTHIX KOHCTPYKIIMOHHBIX CTACH, TOTyUYeH-
HBIX B ITpolecce Ae(GpopMarmoOHHOTO0 HAHOCTPYKTYPUPOBAHUS.

16. [TpuMeHeHNEe HePEPHIBHBIX CIIOCOOO0B Je(OPMALIMOHHOTO HAHOCTPYKTY-
pUpOBaHUs )i OJy4YEHUsI KOHCTPYKLMOHHON CTaJIbHOM IPOBOJIOKH € 3alaHHBIMU
CTPYKTYpOil 1 CBOMCTBaMHU.

17. JlocTOMHCTBA HEMIPEPHIBHBIX METOIOB Je(hOPMAITMOHHOTO HAHOCTPYKTYPUPO-
BaHUSI.

18. CymHocts nporiecca PKY-«kondopm» npeccoBanms.

19. CxoacTBO M pa3nuuue NpoLeccOB KPyUEHUs MO/ BBICOKUM JAaBIECHUEM C
OTKPBITBIMU OOWKaMU U KpyueHUs B OOHKaxX ¢ MOJIOCTHIO.

20. HenocraTku TUCKPETHBIX METOJIOB JAe(POPMALIMOHHOTO HAHOCTPYKTYPHPOBAHUSI.
21. CyTb paBHOKaHaIbHOTO yriosoro npeccoBanus (PKVII).

22. MonepHU3UPOBAHHBIE CXEMBI TpaAUIIMOHHOTO nporecca PKVYII.

23. Pacuer npupallieHus cTeneHu aedopMaluu B Ipoliecce MHOTOKpaTHON
00paboTku 3arotoBok criocooom PKVII.




CtpyKTypHBIi
3JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yJIbTaThl O0YICHHS

OneHouHBIE CpeCTBA

24. CyniHoCTh IpoIecca BCECTOPOHHEN KOBKH.

25. CyuiHocTs mpolecca HUKINYeCcKoi 1eopMaliu «0caika — SKCTPy3us -
ocagKay.

26. CynHocTh crioco0a BUHTOBOW KCTPY3HH.

27. Cymaoctb «Conshearing» mporiecc.

28. Cy1iecTByIOLIME CXEeMbl HHTEHCUBHOMW IIACTUYECKOM nedopManuu ass
neOopMallMOHHOTO HAHOCTPYKTYPUPOBAHUS JIMCTOBOIO IIPOKATA.

29. DKOJOrMYEeCKUE aCHEeKThl METOI0B /1e(hOPMAIIMIOHHOIO HAHOCTPYKTYPUPOBAHHUSL.
30. O6ecnieyeHne oxXpaHbl OKpY’KaroIlel cpeibl U 310pOBbs YeJIOBEKa IIpU pa3pa-
00TKE HOBBIX METOJIOB 1e(hOPMALIMOHHOTO HAHOCTPYKTYPUPOBAHHUS.

YMmern

1. IlpuoOperaTh 3HaHUS B OO0JIACTH

MPOIECCOB nehopMaImoHHOTO
HAaHOCTPYKTYPHUPOBaHUS 00BEMHBIX
MaTepHuaoB.

2.KoppeKTHO BbIpaxaTb U
apryMEeHTHUPOBAaHHO OOOCHOBBIBATh
MOJIOKEHUS TIPEAMETHOM 00J1acTh
3HaHUS MPUMEHUTEIHHO K 00JIaCTH
HAHOWH]yCTPHUH.

3. OOBSICHATH CYLIHOCTb U
0COOEHHOCTH NMPUHLIUITHAIBHBIX CXeM
poIeccoB J1e(hOPMAIIOHHOTO
HAHOCTPYKTYPHPOBAHUS 00bEMHBIX
MaTepUasoB.

4. IIporHo3upoOBaTh r€OMETPUUECKUE

Ilepeyennb 3agannii il BLIPA0OOTKM NMPAKTHYECKUX YMEHUI
U MpuoOpeTeHNs HABBIKOB B PellIeHUH 3224 B NPeJIMeTHOH 00,1aCTH:

1. XapakrepHble OCOOCHHOCTH METOJOB Je(OPMALMOHHOTO HAHOCTPYKTYpPUPOBa-
HUS

2. Oco0eHHOCTH MPOEKTUPOBAHUS TUCKPETHBIX METO/I0B JAe(POPMAIIMIOHHOTO HAHO-
CTPYKTYpPHUPOBAHHS.

3. OcoOeHHOCTH TPOEKTUPOBAHMS HEMPEPHIBHBIX METOAOB  JIe(POPMALUOHHOTO
HaHOCTPYKTYPUPOBAHUS IPOBOJIOKH.

4. OcOOEHHOCTH MUKPOCTPYKTYPBl U MEXaHHUECKHUX CBOMCTB, (POPMHUPYIOIINXCS B
MPOLECCE PABHOKAHAIIBHOTO YIJIOBOTO MPECCOBAHUS YTIIEPOAUCTHIX KOHCTPYKIIH-
OHHBIX CTaJIEN.

5. OcobeHHOCTH IMPOSIBJICHU A TepMOCTa6I/IJ'ILHOCTI/I YIJICPOAUCTBIX KOHCTPYKIIMOH-




CtpyKTypHBIi
3JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yJIbTaThl O0YICHHS

OneHouHBIE CpeCTBA

napaMeTpsl ¥ KOMIUIEKC IKCILTyaTalu-
OHHBIX XapaKTEPUCTUK KOHEUYHOH Mpo-
QYKIUY Ha OCHOBE 3HaHUU TEOpeTHYE-
CKHX OCHOB IIPOLIECCOB 00PabOTKH, a
TAKXKE€ 3aKOHOMEPHOCTEN U3MEHEHUS
CTPYKTYpbI U KOMILJIEKCa (PU3HUKO-
MEXaHUYECKUX CBOMCTB METAJIJIOB U
CIUIaBOB B IIpoleccax 1edopMalioHHO-
IO HAHOCTPYKTYPHUPOBAHUS.

5. IlpuMeHATh Ha IPAKTUKE 3HAHUS O
COBPEMEHHBIX METOJaX NHTEHCUBHOU
TUTACTHYECKOM eOpMalii U 3aKOHO-
MEPHOCTSX U3MEHEHUS CTPYKTYPBI U
CBOMCTB MaTepUajoB B IIpoLeccax Je-
(dbopMaIllmOHHOTO HAHOCTPYKTYpPHUPOBa-
HUS TIPU IPOEKTUPOBAHUU TEXHOJIOTH-
YECKHUX IPOLIECCOB MOTYUYEHHUS METal-
Jgouzfenuit ¢ TpedyeMbIM YpOBHEM (H-
3UKO-MEXaHUYECKHUX CBOMCTB.

6. IIpoBoaNTH aHANN3 BIMSHUS [IPOLIEC-
COB JIe()OPMALIMOHHOTO HAHOCTPYKTY-
PUPOBaHUS HA OKPYIKAOILYIO CPELy.

HBIX cTanieii ¢ YM3 cTpykTypoii, chOpMHUPOBaHHOW B MPOIECCE PAaBHOKAHAIBHOTO
YTJI0BOTO ITPECCOBAHUS.

6. IIpoGaembl pa3pabOTKK ¥ IPUMEHEHHS] METOI0B 1e(OPMALIMOHHOTO HAHOCTPYK-
TYpUPOBAHUS U UX BIUSHUE HA OKPY’KAIOLIYIO CpEeay.

Bnanets

1. [TpodeccroHaTBHBIM SI3LIKOM
MpeIMETHOM 00JaCTH 3HAHMUS.
2. Cnoco0amMu J€MOHCTpalMd YMEHHS

IIpumepHbIii nepevyeHb 3aJaHu /151 MOATOTOBKHU K co0eceI0BAHUAM U YCT-
HBIM OIIpOCaM.
1. AHanu3 AelCTBYIONINX CTaHAAPTOB HAa TEPMUHBI U OTIPE/ICIICHUs B 00JIacTH




CtpyKTypHBIi
3JIEMEHT
KOMIIETEHIIMH

[Inanupyemsle
pe3yJIbTaThl O0YICHHS

OneHouHBIE CpeCTBA

aHaJIM3UPOBAThH CHUTYaIUIO pu
HN3YyUYCHUU )41 MMPOCKTUPOBAHNN
TEXHOJIOTUIECKUX MPOIIECCOB
nehOpMaITMOHHOTO
HAHOCTPYKTYPUPOBAHHUS 00BEMHBIX
MaTepUaJIOB.

3. Cnocobamu OLleHUBaHUS 3HAYNMO-
CTH ¥ IPAKTUYECKON IPUTOAHOCTH TO-
Jy4YEHHBIX PE3yJIbTaTOB.

4. [IpakTnyeckumu HaBbIKAMH
HCIIOJIL30BaHUs COBPEMEHHBIX
MOJIXOJ0OB U METOJIOB K TIOJYUYEHHUIO,
HCCIIEIOBAHUIO u 00paboTke
HAHOCTPYKTYPHBIX  MaTepuajioB B
o0BeEME, HEOO0XO0INMOM IUTSt
JaJIbHEHIIIETO o0y4eHus u

npohecCuOHaTBbHOM NeSTENIbHOCTH.
5. HaBbIkamMu IpOEKTUPOBAHMUS IIPO-

11eCCOB J1e()OpMallMOHHOIO HAHOCTPYK-
TYPUPOBAHHSA C YIETOM OOeCTIeueHHsI
9KOJIOTMUYECKOI 0€30MacHOCTH.

HAHOTEXHOJIOIMH U HAHOMATePHaJIOB.

2. ITouck cnenuanbHON HayYHO-TEXHUUECKOM JIUTEpaTyphl, NaTEeHTHON HH(pOpMa-
UM, TEMaTHYEeCKUX MIHTEepHET-pecypcoB, ClIEIHATN3UPYIOIINUXCS B 001aCTH HaHO-
TEXHOJIOTUM U HAHOMATEpPUAJIOB.

3. W3yueHue OCHOBHBIX IPUHILIUIIOB KOHCTPYUPOBAHUS HAHOTEXHOJIOTUH U X
ajianTanus 11 pa3paboTKH METOI0B Je(OPMaMOHHOTO HAHOCTPYKTYPHPOBAHUSI.
4. YCTaHOBIICHUE MEKIUCIUTIIIMHAPHBIX CBA3EH, HEOOXOIUMBIX JIJIsl aHAJN3a U pa3-
paboTKK METOJ0B Je(OPMALIMOHHOTO HAHOCTPYKTYPHUPOBAHUS.

5. Ilouck Hay4HO-TEXHUYECKOH MH(OPMAIK U aHAJIU3 aJrOpUTMa BEIOOpa METO-
JI0B 71e(pOPMAIIMOHHOTO HAHOCTPYKTYPUPOBAHUS JUIsl ITOJTyUSHHsI U3/1eJINH 3a/1aHHON
(hopMBbI U pa3MeEpOB.

6. Ilouck Hay4HO-TEXHUYECKON HH(OPMAIIK 1 aHAJIN3 BPEAHBIX U OMACHBIX (ak-
TOPOB METOIOB Ae(POPMALIMOHHOTO HAHOCTPYKTYPHPOBAHUS, OKA3bIBAIOIINX BIIHS-
HUE Ha OKPY’KAIOLIYIO0 CPEAY U 370POBbE UEIOBEKA.




0) OueHoYHBbIE CPeICTBA /ISl IPOBEICHUSI POMEKYTOYHOM aTTecTAlNU

C uenblo onpeaesieHns CTETIEHH TIOCTUKEHUS 3aIJIAHUPOBAHHBIX PE3YJIbTAaTOB aTTECTALIMS
no auctuiuinae «OCHOBBI 1e(OPMAIMOHHOTO HAHOCTPYKTYPUPOBAHHUS MPOBOAUTCS B hopMe
3a4era.

Jlis nosydeHus 3a4era 1o JUCHUILIMHE 00y4YaroIuics TOJKEH 3alllUTUTh IPAKTUYECKHUE
paboThl, IpeACcTaBUTh pedepat B popMe yCTHOrO A0KIIaa, 00J1a1aTh 3HAHUSAMU T10 BCEM BOIPO-
caM K 3a4eTy.

Kpurepun onieHk# (B COOTBETCTBUU C (POPMUPYEMBIMU KOMITETCHIIUSMU H TUTAHUPYEMBIMHU
pe3ynbTataMu o0yueHus):
- OLICHKA «3aUTEHO» CTaBUTCS B CIIyyae OBJIAJCHUSI CTYI€HTOM BCEro o0beMa yueOGHOro MaTepu-
aJjla, aKTUBHOM paOOThI Ha 3aHATHSIX, BHIIIOJIHEHHUS M YCIELIHON cJauM BCeX IMPAKTUYECKUX pa-
oorT;
- OLICHKA «HE3a4YTEHO» CTABUTCS B CIy4ae HEBBIIIOHEHUS CTYIEHTOM MPaKTUUECKUX padoT, a
TaK)K€ IPU HU3KOM YPOBHE 3HaHUI 110 BOIIPOCAM K 3a4€Ty.



