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1. MIACIIOPT MIPOI'PAMMBI YYEBHOM JUCHUILINHBI
MaTtepuaJjioBeieHue

1.1. O6a1acTh NpUMeHEHUs] POTrPaMMbI

[Iporpamma  y4yeOHOM  AMCHUIUIMHBI  SIBIIIETCS  4YacTbl0  OCHOBHOM
o0pa3oBaTenbHON NPOrpaMMbl TMOJTOTOBKHM CHEIMATMCTOB CpPEJHEro 3BEHA B
coorBercTBUU ¢ PI'OC mo cnemumanbHoct CIIO 13.02.02 TemnocHaOxeHue u
TEIJIOTEXHUYECKOE 000pYyI0BaHKE, YKpYIHEHHAs rpynna crnenuanbHoctei 13.00.00
DNEeKTpo- U TENIOIHEPTeTHKA.

[lporpamma  y4eOHOM JAWCHUIUIMHBL MOXET OBITH  HCIIOJIb30BaHa B
JIOTIONIHUTEIBHOM  MPOGECCHOHATBHOM  OOpa3oBaHMM  JAJiE  TOBBIIICHUS
KBaM(UKAIIMA W TEPENOATrOTOBKH  CIEUUAIUCTOB creruanbHocT  13.02.02
TennocHabkeHue U TEIIIOTEXHUYECKOE 000Py10BaHMUE.

1.2. MecTo y4eOHOM AMCUMILIMHBI B CTPYKType OCHOBHOHM 00pa3oBaTe/bHOM
NPOrpaMMbl MOATOTOBKH CIIEHHAJIUCTOB CPeAHEro 3BeHAa: IMCUUIIMHA BXOIUT B
npodecCUOHANIbHBINA YUeOHBIN MUK «O01enpodeccuoHanbHble JUCIUTLTAHBDY.

1.3. eau u 3aga4u y4eOHOH AUCHMILIMHBI — TPe0OBaHUSL K pe3yabTaTaM
OCBOCHMS YUeOHOI TUCHUIINHBI:

B pe3ynbTaTe 0cBoeHMs y4eOHOM TUCHUIUIMHBI O0YYaIOUIUIICs T0JKEH YMETh:
OIpPENENATh CBOMCTBA M KJIACCU(PHUIIMPOBATh KOHCTPYKIIMOHHBIE U CBHIPHEBBIE
MaTepHuabl, IPUMEHIEMBIE B IPOM3BOJCTBE, 10 MAPKUPOBKE, BHEIIHEMY BUIY,
IPOUCXOXKJIECHUIO,  CBOMCTBaM,  COCTaBy, Ha3HAuY€HUIO U  cHOco0y
IIPUTOTOBJICHHS];

OINPENENATh TBEPIOCTh MATEPUAIIOB;

OIPEAETATh PEKUMBI OT)KUTA, 3aKAJIKH U OTITYCKa CTaJIH;

noa0upaTh KOHCTPYKLUHMOHHBIE MaTepHalbl MO HUX HA3HAYEHUI0 U YCIOBUAM
IKCILTyaTallNH;

noa0upaTh CHOCOOBI U PEXKUMBI 00paOOTKM METAUIOB (JIUTHEM, JABJICHHEM,
CBapKOH, pe3aHueM) JIJIsl U3TOTOBJICHUS Pa3IUYHbIX JETaNCH;

3HATh:

BUJIbl MEXAHUYECKOH, XMMUYECKONM W TEepMHUYECKOW OOpabOTKH METaIOB H
CIUIABOB;

BU/IbI IIPOKJIAJOYHBIX U YINIOTHUTEIbHBIX MaTepUAIOB;

3aKOHOMEPHOCTH MPOLECCOB KPUCTAIM3AaLUMU U CTPYKTypOoOOpa3oBaHMs
METAJUIOB U CILJIaBOB, 3aLIUTHI OT KOPPO3UU;

KJIaCCU(UKALIMIO, OCHOBHBIE BUJIbI, MAPKUPOBKY, 00JIaCTh IPUMEHEHUS U BHJIbI
00paboOTKM KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, OCHOBHBIE CBEACHHUS 00 WX
Ha3HAYeHUM U CBOMCTBaX, NPUHLUIBI WX BbIOOpa Ml NPUMEHEHHUS B
MPOU3BOJICTBE;

METO/Ibl U3MEPEHHUS [TapaMeTPOB U ONPEIeNICHUs CBOMCTB MaTEPUAJIOB;
OCHOBHBIE CBEJICHUS O KPUCTAILTU3ALMH U CTPYKTYPE pACIIaBOB;



OCHOBHBLIC CBCIACHHA O HA3HAYCHUHU H CBOMCTBAX METAJJIOB U CIIJIaBOB, O
TEXHOJIOI'MHM UX IMPOU3BOACTBA,

OCHOBHBIC CBOMCTBA IMOJIMMCPOB U UX HUCIIOJIB30BAHHUC,

OCOOCHHOCTH CTPOCHU MCTAJIJIOB U CIINIABOB;

CBOMCTBA CMa304YHbBIX U a6pa3I/IBHI)IX MaTCpUaJIOB;

CITOCOOBI MOJY4YCHUS KOMIIO3UITHOHHBIX MaTCPHUAJIOB,

CYIIHOCTb TCXHOJIOTHYCCKHX ITPOUCCCOB JIUTbA, CBAPKH, O6pa6OTKI/I MCTaJIJIOB
AaBJICHUCM U PC3aHUECM

TeXHUK-TEIUIOTEXHUK JOJDKEH 001a1aTh OOIIMMH KOMIETEHIUSAMMU:

OK 1. IloHumath CyHIHOCTh M COLMAIBHYI0 3HAYUMOCTH CBOEH OyayIieit
npodeccuu, MPosIBISTH K HEW yCTONUMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTH, BBIOMPATH TUIIOBBIC
METO/Abl M CIOCOObI BBIMOJHEHUS NPO(PECCHOHANBHBIX 3a/lady, OLEHUBATH HX
() PEKTUBHOCTD U KA4E€CTBO.

OK 3. [IpuHuMaTh penieHus: B CTaHAAPTHBIX U HECTAHJIAPTHBIX CUTYAIUsAX U
HECTH 33 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK U UCTOJIB30BaHUEe UHGOPMAIMH, HEOOXOIUMOMN
U1 3 (HEKTUBHOTO BBIIIOJIHEHUS MPOPECCHOHANBHBIX 33/a4, MPOPECCUOHATBHOTIO
Y JIMYHOCTHOT'O Pa3BUTHS.

OK 5. Ucnonb3oBaTh MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 7. bpatp Ha ce0s OTBETCTBEHHOCTb 3a pabOTy UJIEHOB KOMAaHJbI
(MOJYMHEHHBIX ), 3@ PE3YJIbTAT BBIIOJIHEHUS 3aJaHHM.

OK 8. CamocrosiTenbHO ONPENeNsATh 3aJaud MPOPECCHOHAIBHOIO H
JMYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCA CaMOOOPa30BAHNEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATHU(PUKAIIIH.

OK 9. OpueHTHpOBaTbCA B YCIOBHUSX YaCTOM CMEHbI TEXHOJIOTHM B
npohecCHOHANBHOM NesSTENbHOCTH.

TeXHUK-TEIUIOTEXHUK JOJKEH o0nanaTh npodeccuoHaTbHBIMU
KOMIIETECHIUSIMU

[IK 1.1. OcymiecTBasTh MyCK U OCTAHOB TEIJIOTEXHUYECKOTO 000PYI0BaHUS U
CUCTEM TEIIO- U TOTUIMBOCHAOXKEHUS.

[IK 1.2. YopaBasaTs pexxumamu paboThl TEMIOTEXHUYECKOTO 000PYJ0BaHUS U
CUCTEM TEIIO- U TOTUIMBOCHAOXKEHUS.

IIK 1.3. OcymecTBiasaTh MEPONIPUATHS IO MPEIYIPEKICHUIO, JTIOKATA3AUNNA U
JUKBUJAIUA aBApUM TEIJIOTEXHUYECKOTOo OOOPY/IOBaHUS M CHUCTEM TEIUIO- H
TOILJIUBOCHAOKEHHUS.

[IK 2.1. BemonHATh AeQEeKTaluio TEMIOTEXHUYECKOTO OO0OpYAOBaHHS U
CUCTEM TEIUIO- ¥ TOTUTMBOCHAOKEHHUS.

[1IK 2.2. TIpou3BoauTh PEMOHT TEIJIOTEXHUYECKOTO 00OPYIOBAHUS U CUCTEM
TEIJI0- U TOTUTMBOCHAOKECHHUSI.

I[IK 3.1. VYyacTBOBaTh B HalaJKE€ M UCHBITAHUIX TEMIOTEXHUYECKOTO
00OpyZIOBaHUS ¥ CUCTEM TEIUIO- ¥ TOITUBOCHAOKCHHUSI.



IIK 3.2. CocTaBiasTh OTYETHYIO JOKYMEHTALMIO MO pe3yJibTaTaM HalalKu U
UCIIBITAHUM ~ TEIUIOTEXHUYECKOro  O0OpYyIOBaHMS M CHCTEM  TeIUIO- U
TOTUTMBOCHA0KEHUSI.

1.4. PexomMeHnayeMoe KOJMYECTBO YaCOB HA OCBOCHHE NPOrpaMMbl y4eOHOI

AUCHUIIHHBI:

MaKcUMaJbHOU yueOHOM Harpy3ku oOyuatomerocs 138 yacoB, B TOM UuCIIe:
o0s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku odyuyaromierocs 12 gaca;
CaMOCTOSITeNIbHOM paboThl oOy4aromerocs 126 yacos

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCHUILIUHBI
2.1. O0bem yueOHOH JUCHUNIMHBI K BU/bI Y4eOHOH padoThl

Bun yueOHoii padoThI Oobvem uacos
MaxkcumasbHasi yueOHast HArpy3Ka (Bcero) 138
Oo0s13aTeIbHAS aYAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 12

B TOM YHCJIE:
nabopaTopHbie pabOThI -
MPAKTUIECKHUE 3aHITHSI 6
KOHTPOJIbHBIE paOOThI -
KypcoBas paboTa (IpoeKT) (eciu npedycmompeno) -

CamocrosiTesibHasi paboTa 00y4aromerocsi (Bcero) 126

B TOM YHCJIE:
caMoCTodATeNIbHasg paboTa HajJ KypcoBOW paboToi -

(mpoeKkToMm)

Hmoeosas ammecmayus 6 ¢hopme (ykazams) 1 ceM. — uTor.

MUCHM. KOHTD.
pabora, 2 cem. -
mud. 3a4eT




2.2. TemaTH4ecKHii IVIAH U COAEPKAHME Y4eOHOM 1M CUUIIHHBI

HaumeHnoBanue Conepmam{e yqeﬁﬂoro MartrepuaJa, naﬁopaTopnble paﬁOTbI U IMIPAKTHYECKUE 3AHATUSA, CAMOCTOATEIbHAN paﬁoTa O0beM yacoB ypOBeHL
pa3iesioB U TeM 00yJanImnxcs, KypcoBasi padora (IPOEKT) (eciiu npedycmMompennl) O0CBOEHHS
1. Bgsenenme 2 2 4
Pazgen 1. OU3UKO-XUMHUYECKHUE OCHOBBI MaTePUAaIOBEACHMUSL.
Tewma 1.1 Ctpoenne | Conepxanne yaeOHOTO MaTepraia
Y CBOMCTBa 1 | ATOMHO-KpUCTAJLTMYECKAsE CTPYKTypa MeTauioB. OCHOBHBIC CBEJICHUS O KPUCTALIM3AIMM U CTPYKType 1 2
MalIuHOCTPOUTENbH pacriaBoB. AJJIOTPONMYECKHE MPEBPAIICHHS] METAJUIOB. SIBJIEHNE aHU30TPOITHOCTH
BIX MaT€pPHAIOB CamocTrosiTensHas pabota oOydaromuxcs. Padora ¢ murteparypoit 12 3
N3yunTh BUABI KPUCTAJUIMYECKUX PELIETOK METaIA.
W3yunTh cTpoeHNE UCKAXKEHUS! KPUCTATUIECKUX PEIICTOK.
Tema 1.2.Metoapl | CaMocTosiTeNIbHAs padoTa 00YJIarOIIUXCSI
oreHkn mapametpoB | ConmepkaHue yueOHOTo MaTepraa
MaIIMHOCTPOMTENBH | 1 | MeTammorpadudeckuii aHau3 CTPYKTYPBI MeTalia. HazHaueHne 1 CyIHOCTh Je)eKOCKOINH. 12
BIX MaTepHasoB MarHuTonopoIkoBas 1eQeKTOCKOIHS.
YbpTpa3ByKOBBIE U paAUAllMIOHHBIE METOIbI KOHTPOJII KAUeCTBA MaTEPUAIIOB
N3yuuth npouecc KpUCTasIn3alui METaJIOB. 3
N3yunTs mporecc atoTpONNIeCcKOro MpeBpaIieHus B MeTaJlIax
Tema Conepkanue yu4eOHOTO MaTepuasia
1.3.@usuueckue u | TIpaxtuueckoe 3anstue Nel,2. 2 3
MCXaHHMYCCKHUC [TocTpoeHne rpagKoB OXJIAKISHHS 1 HATPEBaHMs C ONMMCAaHUEM ITPOIIECCOB HA BCEX ydacTKax.
CBOWCTBa U
CITy)eOHBIC
XapaKTEePUCTUKHU
METAJJIOB
Paznen 2. OCHOBBI TEOpHH CIJIABOB
Tema Conepxanre yueOHOTO MaTepuaa
2.1./{narpammbl 1 | [lonsTHs O crylaBax M METOJaX UX MoydeHus. [[IoHATHSI-KOMIIOHEHT, CIUIaB, cCcTeMa. BHUIbI cIiiaBoB, UX 1 2
COCTOSIHUH CIIIABOB, CTPOEHHE U CBOMCTBA. JlnarpamMma cOCTOsIHUM CIUIaBOB.JlMarpaMMbl COCTOSIHUM IBOMHBIX CILIABOB.
(basossre CamocrosiTensHas pabdoTta oOyuatoumxcst Pabora ¢ nurepatypoil M3yunth OCHOBHBIE CIIOCOOBI TEXHOJIOTHUECKUX 6 3
MPCBpAIllCHUS. WCIIBITAaHUI.
Tema 2.2. CritaBs CamocrosTenpHas paboTta 2
«CKETIE30 YTIIepOoI» Coneprxkanre yaeOHOTO mporiecca
JuarpaMMa COCTOSIHUM «GKeJe30-yriaepoy, KPUTUUECKHUE TOUKU U JIMHUY TUArpPaMMBbl. 6
CTpyKTypHBIE COCTaBISIONINE KEJIe30yTIIEPOAUCTHIX CIUIABOB, U MX KpaTKas XapaKTepUCTHKa- (eppUT, ayCTEHUT,
LIEMEHTHT, TIePINT, JTeJeOypHUT.
Pabora c nmutepatypoii. M3yunTth AuarpaMMy COCTOSIHUS JKEJI€30-yTIIepo/I. 3

Tema 2.3.

Conepxkanue yueOHOTO MaTepuaa




VYrnepoauctele 1 | Knaccugukanus yriiepoanucThIX cTalnel Mo Ha3HAYeHUIO—KOHCTPYKLIMOHHBIE, HTHCTPYMEHTANbHBIC, aBTOMATHBIE 1
CTaJu. U CIIELMAJIbHOTO Ha3HaueHUs. BinsiHue cogep)kanus yriepoaa Ha CTPYKTYpPY U CBOMCTBa CTaJeH.
Knaccudukanms , MukpocTpyKTypa JOIBTETOMAHBIX, SBTEKTOUIHBIX U 3a3BTEKTOMAHBIX cTayel. BnusHue npuMeceil Ha cBONCTBa
MapKH, 00JacTu ctaynu. BnusiHue packuciaeHns Ha CBOMCTBA CTaJei.
MIPUMEHEHUS CamocrositenpHas pabora. Pabora ¢ mutepatypoit
W3yunts kmaccuuKanmio yriaepoaucThIX CTaJeH.. 8
W3yunth 00macTi MpUMEHEHHs! YIIEPOIUCTHIX CTaleH
Tema 2.4.Busst CamocrosTenbHas pabora
YYT'yHOB. Copneprkanre yaeOHOTO mporecca
Knaccuduxarms , 1 Brimsinue nmpumeceii Ha cBOMCTBa 4yryHOB. CTpyKTypa 4yryHOB.UyryHEI Oenble, cepble, 00JIacTh HX MPUMEHEHUSI. 6
MapKH, 00JacTu MoauduuupoBaHHBIN YyTYH.
MPUMEHEHUS KoBkuii uyryH. Beicokonpounsiii yyryH. X npuMeHeHue
PaGora c mutepatypoit
W3yunth BUABI 4yTYHOB
Tema Coneprkanue yueOHOro mpouecca.
2.5 JlernpoBaHHbIe [Ipaktuueckoe 3ansatueNe3 4. OnpeneiaeHue NPOYHOCTHBIX XaPAKTEPUCTUK METAJIIOB MO IUAarpaMMe PaCTSKEHUSI. 1
CTaJIN., UX [Ipaktuueckoe 3ansarue Ne5,6. [locTpoeHue 1o nuarpaMmam COCTOSIHUM CIUIaBOB-MEXaHUYECKUX CMECEH U CIIIaBOB- 1
KIIaccHpuKanus , TBEPABIX PAaCTBOPOB IpadukoB oxnaxaeHus 10%ro, 50%ro u 80%ro cruiaBos.
MapKHpOBKa U , [Ipaktuueckoe 3anarue Ne7,8. Onrcanre KOHKPETHBIX CIIABOB C ONMKUCAHUEM CTPYKTYPHBIX IPEBPALLECHUN 1
obnactn [Ipaktnueckoe 3ansarue Ne9,10. . Onucanue nporecca OXJIaXACHUS 151 KOHKPETHBIX CIJIAaBOB Ha OCHOBE 1
MIPUMEHEHUS Me .
Paznen 3. CIutaBbI [[BETHBIX METAJIJIOB.
Tema 3.1. CrmaBer | ComeprkaHue yueOHOrO MaTepuaa
Ha MEJHOW OCHOBC.. | 1 | JlaTyHu, MX CBOICTBa, COCTaB, 00JACTh IPUMEHEHHS. MapKupoBKa JlaTyHeil. BpoHsbl, X CBOiicTBa, 00J1aCTh 1
PUMEHEHHUSL.
CamocrositensHas pabora. O0yuatomuxcs. Pabora ¢ muteparypoii. 5
M3yunTh CBONCTBA JIATYHH. S)
Wzyuuts cBOWCTBa OPOH3HL..
Tema 3.2. CrmaBel | CozpeprkaHue yueOHOro MaTepuaa
Ha OCHOBC 1 | CaoiicTBa, Ha3HAUYEHUE ¥ MAPKUPOBKA AMIOMUHUEBBIX M TUTAHOBBIX CIIABOB. 1
AJTIOMHUHUA, TUTAHA. Buapl u 001acTh IpUMEHEHHUS TTOAITUITHUKOBBIX CIIABOB.
AHTH(OPHKIMOHHBIC | CamocToATeNbHAS paboTa obyuyaromuxcs .PaGoTa ¢ muTepaTypoii. 5
IOAUNITHUKOBBIC | M3yqnTh CBOMCTBA CIUIABOB AJIFOMHMHUS. 5
CILIaBBIL. N3yuuTh CBOICTBA TUTAHA.
Tema3.3. CamocrosiTenbHast paboTa 00yJaroIuXCst
[TopomikoBsie n Conepxanue yueOHOTO mporiecca 6
KoMmo3unuoHHble | 1 KOHCTpyKIIMOHHBIE MTOPOIIKOBBIE CIUTaBBl. MeTanmiokepaMudecKue TBEP/bIe CIUIaBbl, MX MapKUPOBKA, CBOWCTBA H
MaTepUabl. 00J1aCTh MPUMEHEHHSI.




Pabota ¢ nuteparypoi. 3
M3y4unTh METAIIIMYECKUE CIUIABbI, MX MAPKUPOBKY.
Paznen 4. CamocrositenbHas pabota. Pabora ¢ yaeOHUKOM.
Tema 4.1. Conepkanue y4eOHOTO mpoliecca 14
OcobenHocT CyIIHOCTh KOPPO3KMH METAJUIOB. Y1iep0 oT Koppo3uu. Buasl KOppo3un U NPUUMHBI €€ BOSHUKHOBEHHUH. 2
npouecca KOppo3uu. | M3yuyuTh XUMHUYECKYIO KOPPO3HIO. 3
N3y4nTh 3NIEKTPOXUMHUYECKYIO KOPPO3HIO.
Uzyuuts ymepd oT KOppo3u.
V3y4nTh NPUYMHBI KOPPO3HH.
Tewma 4.2. Crioco6sr | CamocTositensHast paboTa. PaboTa ¢ yueOHHKOM. 10
3aLIUTHI OT Conepxanue y4eOHOTO mporiecca
KOPpO3uH 1 OcHoBHBIE cITOCOOBI 3aIIUTHI TN MAIIMH OT KOPPO3UHU B 3aBUCUMOCTH OT YCIIOBHI paOOTHI.
MerTa/undecKie ¥ HeMeTaUTHIecKue NOKphITUs. BeiOop criocoba 3ammThl.
W3yunts ciocoObI 3aIIUTHI OT KOPPO3HHL. 3
Pazpen 5.. CriocoObl 00padOTKH MaTepHAaIOB.
Tewma 5.1. Jluteitnoe | Comeprkanre yuaeOHOTO MaTepuaa
IIPOU3BOJICTBO 1 | Jlutee B pa3oBbie popmbl. MogenbHbIH KOMITIEKT.DOPMOBOYHBIE U CTEp)KHEBBIE cMecd. DOpMOBKa pydHas U 1 2
MalllMHHAasA.
JInThe 1O BHIIIIABISIEMBIM MOICIISM.
Jlutbe B 060109KOBEIE (POPMBI.
Jlutbe B KOKWIIb, TIOJI AABIICHUEM, IEHTPOOEKHOE JIUTHE.
CamocrositenbHast pabora. Pabora ¢ yueOHUKOM. 14 3
N3yunTh (hOPMOBOYHBIC MATEPUAIIBI JUIS JIUTHS.
W3y4nTh poriecce JINThS B IIeCYaHbIe pa30Bbie POPMBI.
I/I3yT-II/ITB JIMTHUKOBYIO CUCTCMY JIMTHA.
Tema 5.2. CamocrosTenbHas pabora o0y4aromux. Padora ¢ murepatypoii.
lopsuast u xonognas | CopepkaHue yd4eOHOTO MaTepuaa. 12
o0OpaboTka 1 OcHoBHEIE cBeieHUs O mporecce 00paboTKH JaBICHUEM.
METAJUIOB OCHOBHBIE BHJIbI 00PaOOTKH JIaBJICHUEM.
JIaBJICHUEM. [Tpokarka, BojoueHue, npeccoBanune. Koska, mrammoBka. O00pynoBaHHE M HHCTPYMEHTHI T 00pabOTKH
nasnenueM. [lomydyaemasi mpoAyKIusL. .
Nzyuuthb ciocoObl ropsiueit 00paboTku MeTaia 1o/ IaBICHUEM. 3
N3yunth ciocoObl X0JI0JHON 00pabOTKK MeTaa Mo IABICHUEM.
Hroro 138

Jln1s XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepuaiia NCTIOIb3YIOTCS ClleyIole 0003HaYCHUS:

1. — o3HaKOMHTENBHBIN (Y3HaBaHUE paHee H3YUEHHbBIX 0OBEKTOB, CBOICTB);

2. — penpOAYKTHBHBIH (BBIIIOJIHEHHE JIESITEILHOCTH 110 00pasily, MHCTPYKIIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHUBHBIH (INITAHUPOBAHUE U CAMOCTOSITEIIEHOE BHIITOJHEHUE e TeIbHOCTH, PElIeHHEe IPOOJIEMHBIX 3a/1a4)




3. YCJIOBHS PEAJIM3AIIMY YYEFHOM JJUCITUIIIMHBI
3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Ayn. 1304 KaGuHeT MaTepuaioBeICHHS

VYuebnast mebenp Ha 30 MOCaTOYHBIX MECT, pabouee MECTO MpEernoAaBaTes, J0CKa MEIoBas -
lmt., mkad KHWKHBIA- 410T., TOJKK -3IT., mMKad MmIaTsHod -lmr., Tym6a -1mT. Komriekr
y4eOHO-HarTAHBIX TocoO0uil  «MarepuanoBeieHue»; OO0bEeMHBbIE MOJETH METAUTHYECKOU
KPUCTAJJIMYECKON pelIeTKH; o0pa3lbl METaUIoB; O0pa3lbl HEMETAUIMYECKUX MaTepUaoB.
W3mepuTenbHbIE HHCTPYMEHTBI: IITAaHTCHIIUPKYIH, MUKPOMETPHI, TITYOHHOMEPHI, TBEPIOMED.
Kommnerorep npenoaasaresst Lenovo Intel Core i3-2100 CPU 3.1GHz ¢ mouutopom Acer V193;
[Mpoektop SANYO ¢ mnpoeknuoHHbIM 23KkpaHoM Media; IlepedeHp JUIIEH3MOHHOTO
nporpammuoro obecrniedenusi: Microsoft Windows Professional (KOHTPAKT Ne 244/20 «26»
utonst 2020 r, Microsoft Office Professional (KOHTPAKT Ne 244/20 «26» urons 2020 1), 7-Zip
(freeware).

3.2. UudopmaunoHHoe odecnieyeHne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOMN JIUTePaTyphbl

Tabmuna 1 — ObecnieueHne TUCIMIIIMHBI YI€OHBIMH W3IAaHUSIMUA

KuuroooecneyeHHoCTh

OcHoBHuas/

KoJ-Bo.
Bbubaunorpaguyeckoe onucanue U3 aHUA NONOMHATENLHAS JeKTPOHHbI
(aBTOp, 3arJ1aBUe, BU, MECTO U I'0J] U3aAHUS, KOJ. CTP.) 3K3. B O0n0J1.
JuTeparypa € pecypcnl
CIloIy
CrtykaHos, B. A. OCH ObC
MarepuanoBenenue : YueOHoe nmocooue .— ZNANIUM

Mocksa ; Mocksa : M3gatensckuii Jlom
"OOPYM" : OO0 "Hay4Ho-U3AaTEeNbCKUI
nentp MHOPA-M", 2015 .— 368 c.

Detucos, I'. I1. ocH ObC FOpaiit
MaTtepuaaoBeIecHUEe W TEXHOJIOTUSI MAaTePUAIIOB.
B 2 4. Yactp 1 : Yueonux s CI10O .— 8-¢ u3g.,
rep. u 100 .— DJEKTPoH. JaH. — MockBa :
M3narensctBo FOpaiit, 2019 .— 386 c.—
(ITlpodeccuonanbuoe o6pa3oBaHue).

Comnes, 1O. II. mon 48
Matepuanosenenue : yueOnuk / O. I1. Connues,
C. A. Bonorxkanuna, A. ®@. Uronkun .— 6-¢
u31., nepepad .— Mocksa : Akagemus, 2012 .—
496 c.

['ypeesa, M. A. o011 ObC IOpaiit
MeTauioBeieHIE: MaKpO- K MUKPOCTPYKTYPbI
ITUTEMHBIX aTFOMUHUEBBIX CIUIABOB : YueOHOe
nocobue st CI1O / T'ypeeBa M. A.,
OBunnuukoB B. B., Manakos U. H. — 2-e u3n.,
nep. v 01 .— DJIEKTPOH. JaH. — MocCKBa :
MN3narensctBo FOpaiit, 2019.

Apocnasuesa, O. B. IToTI DbC FOpaitt
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http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2792&TERM=%D0%A1%D1%82%D1%83%D0%BA%D0%B0%D0%BD%D0%BE%D0%B2,%20%D0%92%D1%8F%D1%87%D0%B5%D1%81%D0%BB%D0%B0%D0%B2%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://znanium.com/go.php?id=430337
http://znanium.com/go.php?id=430337
https://www.biblio-online.ru/bcode/442414
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2536&TERM=%D0%A1%D0%BE%D0%BB%D0%BD%D1%86%D0%B5%D0%B2,%20%D0%AE.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3668&TERM=%D0%93%D1%83%D1%80%D0%B5%D0%B5%D0%B2%D0%B0,%20%D0%9C%D0%B0%D1%80%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/438538
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3668&TERM=%D0%AF%D1%80%D0%BE%D1%81%D0%BB%D0%B0%D0%B2%D1%86%D0%B5%D0%B2%D0%B0,%20%D0%9E%D0%BA%D1%81%D0%B0%D0%BD%D0%B0%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/438009

Koppo3us u 3amura MeTauioB : Y4eOHoe
nocoOue / mox Hayd. pen. Japunuesoit A.b. —
DJIeKTPOH. JaH. — MockBa : M31aTenbcTBo
FOpaiit, 2019 .— 89 c.

JIutBuHOB, B. C. Mot DBC Opaiit
Dusuka MeTauioB. PekpucTramm3anus METaJIIIOB
1 cIu1aBoB : YueOHoe nocobue Jlims CITO /
JluteunoB B. C., I'pu6 C. B. ; mox Hayy. pex.
[ToroBa A.A. — DnekTpoH. 7aH. — MockBa :
M3narensctBo KOpaiit, 2019 .— 85 c.

Uepenaxun, A. A. imomn DbC
OCHOBBI MaTepUATOBEICHUS : yIeOHUK / A A. ZNANIUM
Uepenaxun. — Mocksa : KYPC: UTHOPA-M,
2017. — 240 c. — (Cpennee npodeccrnoHabHOE
0OpazoBaHme).

Detucos, I'. I1. Mo DbC HOpaiit
MatepuanoBeaeHIE U TEXHOJIOTHS MAaTEPUAIIOB.
B 2 4. Yacts 2 : Yueonuk s CI1O .— 8-¢
U3, Iep. U JOI .— DJIEeKTPOH. JaH. — MockBa
: U3patensctBo IOpaiit, 2019 .— 386 c.—
(ITpodheccronanpHoe 0OOpa3oBaHKE).

4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOM
AN CIHOUITJINHBI

KoHntpoib M oOmeHKa pe3ylbTaToOB OCBOEHUS Yy4€OHOW  JAMCIUIUIMHBI
OCYIIECTBIIETCS MPENoAaBaTeeM B IIPOLECCE MPOBEACHUS IPAKTUYECKUX
3aHATHH ¥ JA0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBINOJIHCHUS
OOYYarONIMMUCS UHANBUIYATBHBIX 33IaHHM, MPOEKTOB, UCCIICIOBAHU.

PesynbTatel 00y4yeHus DOopMBI U METOABI KOHTPOJIS U
(OCBOEHHBIE YMEHUS], YCBOCHHbIE 3HAHUS) OLICHKH PEe3yJIbTaTOB 00yUeHHs
YMETh:
OIIpENIEIIATh CBOMCTBA 3 KJIaCCU(PUIIMPOBATh

KOHCTPYKIIMOHHBIC U CBIPBEBLIC MAaTCpHAJIbI, IPUMCHACMBIC B
IMPONU3BOJICTBE, oo MapKHUpPOBKE, BHCIIHEMY BUNY,

. Kom6unnpoBaHHOE 3aHATHE,
MMPOUCXOKACHUIO, CBOUCTBAM, COCTAaBy, HA3HAYCHHUIO U

(hopMa KOHTpOJISL YCTHAS, OTIPOC

CII0COOY IPHUTOTOBIICHHS; WHIMBUyaJbHBIH, TPOBEPKa
OMpeACIIATh TBEPAOCTE MAaTCPUATIOB, BBITIOJIHCHHUS TPAKTUYCCKUX
ONPCACIIATh PCKHUMBI OTKUI'A, 3dKAJIKU U OTITYCKA CTAJIN, pa60T

noaouparb  KOHCTPYKIIMOHHBIE ~ MaTepHallbl M0  HX
Ha3HAUYEHUIO U YCIIOBUSM DKCILTyaTalllH;

noi0upaTh CrnocoObl MU peXUMbl 00pabOTKH METaJIOB
(JIuThEM, JTABIIEHUEM, CBAPKOW, pe3aHreM) JJIsi U3TOTOBJICHUS
pa3JIMYHBIX JETajIeH;

3HATh.
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http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3668&TERM=%D0%9B%D0%B8%D1%82%D0%B2%D0%B8%D0%BD%D0%BE%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/441462
http://znanium.com/catalog/author/de0b7519-f6a5-11e3-9766-90b11c31de4c
http://znanium.com/go.php?id=550194
http://znanium.com/go.php?id=550194
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3612&TERM=%D0%A4%D0%B5%D1%82%D0%B8%D1%81%D0%BE%D0%B2,%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://www.biblio-online.ru/bcode/442415

BUIbl MEXAaHMYECKOH, XHUMHUYECKOW U  TEPMHUYECKOU
00pabOTKM METAIIJIOB U CIUIABOB;

BH/IbI IPOKJIAJIOYHBIX M YIUIOTHUTEIbHBIX MaTCPUAJIOB;
3aKOHOMEPHOCTHU MPOLIECCOB KpUCTAJUTU3ALUN i

(hopMa KOHTPOJIS IUCHMEHHAS,
Cpr1(Typ006p330BaHI/IH MCTAJJIOB M CIIJIaBOB, 3alllMTBI OT

ONPOC MHIMBHYAIbHBIH,
KOPpO3HUH; BHEAYIUTOPHAS
KJIacCU(UKALIMIO, OCHOBHBIE BHJIbI, MapKUPOBKY, OOJIACTh | camocTosTenbHas paboTa

OpUMEHEHUs ¥ BUABl  00pabOTKM  KOHCTPYKIIMOHHBIX
MaTepHajoB, OCHOBHbIE CBEJIEHHMS 00 MX Ha3HAYCHUU U
CBOICTBaX, NPHUHLMIIBI MX BbIOOpa Il NPUMEHEHUS B

IIPOU3BOJCTBE;

METOABl M3MEPEHMUS IIapaMEeTpPOB M OIPEICIICHUS CBOMCTB
MaTepHUaJloB;

OCHOBHBIE CBEACHMS O KpUCTALUIM3AUUMU U CTPYKType
pacIuIaBoB;

OCHOBHbBIE CBEJICHUS O HA3HAYEHUH U CBOICTBaX METAJIOB U
CIUIABOB, O TEXHOJIOTUU UX NTPOU3BOICTBA;

OCHOBHbBIE CBOMCTBA MOJIMMEPOB U UX UCIOJIb30BAaHUE;
0COOEHHOCTH CTPOEHMSI METAJUIOB U CILUIABOB;

CBOWCTBA CMa304HBIX U a0pa3UBHBIX MaTEPUAJIOB;

CIO0COOBI IOJTyYEHHUS! KOMIIO3ULIMOHHBIX MAaTEPUAJIOB;
CYIIHOCTh TEXHOJOIMUECKUX IPOLIECCOB JIUThs, CBapKHU,
00pabOTKH METAIJIOB IaBIICHUEM U PE3aHUEM

5. OCOBEHHOCTH OCBOEHUA JUCHUIIJIMHBI A1 HHBAJIN10OB
N Jnl C O'PAHUYEHHBIMHU BO3ZMOKHOCTAMMU 310POBbSA

OOyueHne oOyd4alOIIMXCA C OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0pPOBbSI TpHU
HEOOXOJMMOCTH OCYIIECTBIISIETCSI HA OCHOBE aJalTHPOBAaHHOW pabodeld mporpammbl €
UCTOJIb30BAHUEM CIIEIUAIBHBIX METOJ0B OOYy4YeHHMs] M JAMJAKTHYECKUX MAaTepualioB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEN MCUXO(PU3NIECKOTO Pa3BUTHS, MHIUBUIYAIbHBIX
BO3MO>KHOCTEH U COCTOSIHUS 3/I0POBBS TAKUX 00yUaromuxcs (00yJaromerocs).

B nensix ocBoenust yueOHON mporpamMmbl AUCHUIUIMHBI HHBAJIUAAMU U JMIIAMU C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS] TEXHUKYM 00€CIIeUHBACT:

JUTS. MTHBAJIMIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0OPOBbSI TI0 3PEHUIO:
pa3MelieHne B JIOCTYMHBIX JUIs OOYYalOUIMXCs, SIBISIOMIUXCS —CJETBIMH  WJIH
CIa0OBUIAIIMMH, MECTaX W B aJaNTHPOBAHHOM (opMe CHpaBOYHON HHGPOpPMAIMH O
pacnucaHMM  y4eOHBIX  3aHATUH;  TNPHUCYTCTBHE  ACCHCTEHTa,  OKa3bIBAIOLIECTO
oOyyaromemMycsi HEOOXOIMMYIO) TOMOIIb; BBITYCK albTEPHATUBHBIX (POPMATOB
METOAMYECKUX MaTepUaIoB (KPYMHBIA MPUPT WK ayarnodaiib);

JUIE MHBAJIUAOB M JIMIl C OTPAHMYCHHBIMU BO3MOXXKHOCTSIMH 3JIOPOBBS 1O CIYXY:
Ha/IJISKAIMH 3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEIEHUE HH(DOpMAIINK;

JUTST MHBAJIMJIOB W JIMII C OTPAaHUYCHHBIMUA BO3MOYKHOCTSIMH 370POBbSI, HMEIOIITIX
HapyIIEHUS OMOPHO-JBUTATEIBHOTO armapara: BO3MOXHOCTh OeCHpensaTCTBEHHOTO
J0CTyna oO0ydYamuxcss B yueOHbIC MOMELICHHS, TyaJleTHble KOMHAThl U JIpyTrHe
MIOMEIICHHUS, a TAK)KE PEeObIBAaHNE B YKA3aHHBIX TOMEIICHHSX.
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OOpa3oBanne O00yYaOIUXCS C OTrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS
MOXXET OBITh OpPraHM30BAaHO KAaK COBMECTHO C JPYTMMH OOYYaIOIIMMHKCS, TaK M B
OTACTBHBIX TPYIAX WU B OTJACIEHBIX OPraHU3aIHIX.
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