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1. MACHOOPT PABOYEN MPOT'PAMMBbI YYEFHOM JUCIHUILJIAHBI
OI1.04 MATEPUAJIOBEJIEHUE

1.1. OO6aacTh npuMeHeHHus1 padoyeil MporpaMmbl

PabGouass mporpamMma y4eOHOM JUCHUIUIMHBI SBISETCS YacThlO IPOTPaMMBbI
MOJATOTOBKH CIIEIMAIMCTOB cpeaHero 3BeHa (janee - [IIICC3) B coorBeTcTBUM ¢ PI'OC
CIIO no cnenunansaocTd 15.02.08 TexHOMTOTHS MAITUHOCTPOCHUS

1.2. Mecto yyeOHOM nucuuniinubl B cTpykrype IIIICC3
JucrumiiHa ~ BXOAMT B NMPOQECCHOHANBHBIA  IMKI, B COCTaB
obmenpodecCHoOHANBHBIX JTHUCIMUILINH.

1.3. Ilesiu 1 TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS YUeOHOM TN CIUNINHBI

W3yyeHue  JOUCHUIUIMHBI  HampaBlieHO Ha  (GOpMHpOBaHHE  OOIIMX |
npodeccCuoHaNbHBIX KOMITIETEHIINH, BKIIOYAIONUX B CE0sI CHOCOOHOCTD:

OK 1. Ilonumath CyHIHOCTh W COLMAIBHYIO 3HAYUMOCTh CBOEH Oymymiei
npodeccun, MposIBIATH K HEW YCTOMUMBBIA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JCSTEIBHOCTh, BBIOMpPATh THUIIOBBIC
METOABl W CHOCOOBI BBIMOJHEHUS MPOQPECCHOHANBHBIX 3aJad, OLEHUBATh UX
3 PEeKTUBHOCTb U KAaYE€CTBO.

OK 3. [IpyanMath perieHus B CTaHAAPTHBIX W HECTAHAAPTHBIX CHUTYalUAX U

HECTH 332 HUX OTBETCTBEHHOCTb.

OK 4. Ocy1iecTBIATh TOUCK U UCTIOJIb30BaHUE MH(POPMAIIUN, HEOOXOIUMOM ISt
(¢ (PEKTUBHOTO BBIMOTHEHUSI MPOPECCHOHANBHBIX 3a7ad, MNpo(EecCUOHATBLHOTO U
JTUYHOCTHOTO Pa3BUTHSI.

OK 5. Mcnonb3oBaTh  MH()OPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTMU B
poheCCUOHATIBHOU eI TEIIbHOCTH.

OK 6. PaGoTath B KOIJIEKTUBE M KOMaHJIE, 3 (HEKTUBHO OOIMIAThCA C KOJIIETaMH,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMAaHJbI
(MOTYMHEHHBIX ), pE3YJIbTAT BHITIOTHEHUS 33/ IaHU.

OK 8. CaMoCTOSITEIPHO ONIPENIETISATh 3a/1a4u MPOQPECCHOHAIIBHOTO M JINYHOCTHOTO
pPa3BUTHS, 3aHUMATHCA CaMOOOpa30BaHWEM, OCO3HAHHO IUTAHMPOBATH TIOBBIIICHUE
KBaJIU(PUKALIUU.

OK 9. OpueHntupoBaThCsi B YCJIOBHUSIX  4YacTOM  CMEHBI  TEXHOJIOTUH
B PO ECCUOHATILHOM AESITENbHOCTH.

[1IK1.1. Hcmonp3oBaTh KOHCTPYKTOPCKYIO TOKYMEHTAIMI0O TIpU pa3paboTke
TEXHOJOTUYECKHUX MIPOLIECCOB M3TOTOBJICHHUS I€TaJIEN.

[1K1.2. BeiObupaTs METOI OTYyYSHUS 3aTOTOBOK U CXEMBI UX Oa3UPOBaHMUSI.
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[IK1.3.CoctaBnare MapmipyTbl HM3TOTOBJICHUA J€Tallel W IPOEKTUPOBATH
TEXHOJIOTUYECKUE OTIEPALIHH.

[1K1.4. Pa3pabaThiBaTh W BHEIPSATH YIPABISIOUIME MpPOrpaMMbl 00pabOTKH
JeTajien.

I[IK 1.5. Hcnonb3oBarb CHUCTEMBI ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS
TEXHOJOTUYECKUX MPOIIECCOB
00paboTKM neTanei.

[IK 2.1. YyacTBOBaTh B IUIAHUPOBAHWUU M OpPraHU3allid pabOThl CTPYKTYPHOIO
No/ipa3/ieNICHusI.

[1K 2.2. YyacTBOBaTh B pyKOBOJICTBE pabOTON CTPYKTYPHOTO MOJIpa3ieieHUs

[IK 2.3. VYyacTBoBaTh B aHalM3e Npolecca U pe3yIbTaTOB JACATEIBHOCTU
MO/Ipa3/IeNICHUsI.

I[IK 3.1. VYuacTtBOBaTh B peadu3allid TEXHOJOTHMYECKOTO MpoIlecca Mo
W3TOTOBJICHUIO JIeTAJIEN

[1K3.2. [IpoBoaWUTH KOHTPOJH COOTBETCTBHS KauecTBa JeTajied TpeOOBaHUAM
TEXHUYECKOUN TOKYMEHTALIUH.

B pesynbTaTte ocBoeHUs yueOHON AUCIUILUIMHBI O0YYAIOIINICS T0HKEH YMeTh:

- pacmo3HaBaTh M KJIACCU(PUIUPOBATH KOHCTPYKIMOHHBIE U  CBHIPHEBBIC
MaTepualibl O BHEIIHEMY BHIY, TPOUCXOXKECHUIO, CBOHCTBAM;

- ONPEIENATh BUAbl KOHCTPYKIIMOHHBIX MaT€pHUAJIOB;

- BBIOMpaATh MaTepuabl i1 KOHCTPYKIMH MO WX HA3HAYCHUIO U YCIIOBUSIM
AKCIUTyaTalluu;

- POBOJUTH UCCIICIOBAHUS U UCIIBITAHUSI MAaTEPUATIOB,;

- pacCUMUTHIBATh U HA3HAYATh ONITUMAJIbHBIE PEKUMbI PE3aHUs;

B pe3ynbrare ocBoeHUS yUeOHOM TUCIUIUIMHBI O0yJarONTUNACS T0KEH 3HATD!

- 3aKOHOMEPHOCTH TMPOILECCOB KPUCTAUIM3AIMU U CTPYKTYpoOoOpa3oBaHUs
METAJIJIOB U CILJIABOB,

- OCHOBBI X TEPMOOOPAOOTKH, CITIOCOOBI 3AIIUTHI METAJUIOB OT KOPPO3UH;

- KJIacCU(PUKAIMIO U CITOCOOBI MOTYUYSHUSI KOMITO3UIIMOHHBIX MaTEPUAJIOB,;

- TPUHIUIBI BBHIOOpAa KOHCTPYKIIMOHHBIX MAaTE€pPUAIOB Ui TPUMEHEHUS B
MIPOU3BOJCTBE;

- CTPOCHHUE U CBOMCTBA METAJNIOB, METOJIbI UX UCCIICIOBAHNS;

KJIacCU(DHUKAIMIO MaTepUajIoB, METAJIJIOB M CIIABOB, X 00JaCTH MPUMEHEHUS,

- MCTOAMUKY pacd€Ta W HA3HAYCHHA PCKUMOB PE3aHUA IJIA PA3JIUMYHBIX BHUIAOB
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paboT.

1.4. KoJn4yecTBO 4aCOB HA OCBOEHUE MPOrPpaMMbl Y4eOHOM JUCHUIITIHHBI:

MakcuManbHOM yueOHOM Harpy3ku oOydaromierocs: 96 yaca, B TOM yucie:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 64 gaca;
CaMOCTOSITeJIbHOM paboThl oOyUaromierocs 32 Jaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJIMHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHO padoThI

Bun yuyeOHo# padoThI O0bem yacoB

MakcumasibHasi ydeOHasi Harpy3ka (Bcero mo nporpamMme JUCHHMILIAHBI) 96
O0s3aTe/IbHASI Ay TUTOPHAN YUeOHAsH HAarpy3Ka (Bcero) 64
B TOM YHCIIE:

Jlexumwn, ypoku 48
NPaKTUYECKUE 3aHATHS 6
JlaGopaTopHblie 3aHITHS 10
CamocrosiTesibHas padoTa o0yuaronierocs (Bcero): 32

[Tpomexyrounas atrectamnus B popme nuddepeHImpoBaHHOro 3a4eTa




2.2. TemaTu4eckuii IJ1aH U coaep:xanue ydyeoHoi nucuunaunbl OI1.04 MatepuajioBeaenue

HaunmenoBanue
pa3esioB U TeM

Conep:kanue y4eOHOTr0 MaTepuaJia, JJadopaTopHble U NPAKTHYECKHe 3aHATHSA,
CcaMoCTOsITe/IbHASA padoTa 00yuarierocs, Kypcopasi padora (poexr) (eciu
npeoycmompersl), NHbie BUAbI Y4eOHOii padoThl B COOTBETCTBHHU C YUeOHBIM

IJIAHOM

Oo0BbemMuac
OB

YpoBeHb
0CBOEHUA

Konanl
KOMIIeTeHIH
i,
(¢popmupoBan
HI0 KOTOPBIX
crnocod0cTBYe
T 3JIeMEHT
MpOrpaMMbl

1

w

BBenenue

Conep:xanue yueOHOro Marepuasia

S

Lens 1 3anaun qucuUIuIMHEEL. Ponbk MaTepuanos, X CIUIaBOB M HEMETAJNIMYECKUX
MaTepHaJioB B MamIMHOCTpOoeHHH. KpaTkuii 0030p pa3BUTHSI METAILUTyPTUIECKON 1
MeTaju1000padaTeiBaroeii nmpoMeluieHHOCTH BPoccun. XapakrepHble pusnueckue
Y XMMUYECKHE CBOMCTBA METAJUIOB, X CIUIAaBOBC METAJUIAMH U HEMETAJIIIaMHU.

CamocrosiTesbHas padora odyuarommxcsaNel . Hanucats pedepar o pa3zBuTuio
METAJUTYPrHH

Pa3zngena 1. OcHOBBI MeTALJIOBEIeHUSA

Tema 1.1.
Teopus criaBoB

Conep:xanue yueOHOro Marepuaia

OcHOBHBIE CBOWCTBAa METaJJIOB,
HU3TrOTOBJICHUSA HeTaHeﬁ MallIluH.
HcnpiTanus MeTauioB HAa pACTsHKEHHE, Ha TBEPAOCTh, HAa YAApPHYIO BS3KOCTH.
KpaTKI/Ie CBCIACHHUSA O TCXHOJIOTHUYCCKUX UCIIBITAHUAX MECTAJIJIOB. KpI/IBBIe HarpcBaHus
U OXJaXAeHHs MeTaisioB. [IoHSATHE O KPUTHYECKHX TOYKaX. AJUIOTPOMHYECKHE
MIPEBPAICHHS B METaJIax.

Kpucrannuzaius u crpoenue cnutka. JledekTsl CIUTKAa W MEpbI
npenynpexaeHuio. CoBpeMEHHbIE METOIbl aHajiW3a METALIOB H
MUKpPOAHANU3, MAaKpOaHAIU3, PEHTTeHOrpapuuecKuii aHalu3.
YIBTPa3BYKOBas 1e()HEKTOJIOTHS.

HUX 3HaUCHUC IIpU BH60pe CIIJIaBOB  JIA

oo Hux
CILJIaBOB:
Marautnas wun

CamocrosiTesibHas padorao0yyaromuxcs Ne2: [ToaroToBUTh Npe3eHTALUIO 11O
TAaHHOU TEME.

Tema 1.2.

Conep:kanue y4yeOHOro Mmarepuasa

OK 1,3,4
K 1.1-1.5;
2.1-2.3; 3.1-

3.2




OcHOBHBIE
MOJI0KEeHU
TEOPHUH CIJIABOB

Ilonsate o cmaBe. Tumbl craBoB: TBEPABIA PACTBOP, XMMHYECKOE COCAMHECHHE,
MexaHunyeckass cMmech. lloHsaTue o nmarpamme cOCTOsIHUS CIUIaBoB. Kpurtuueckue
TOUKHM NpEeBpallleHus B cIuiaBaX. JluarpamMMel COCTOSIHMS CIUIaBOB, OOpasyroliue
HEOI'PAaHWYEHHBIE U OrpPAaHMYEHHBIC TBEpAblE pacTtBopel. Popma yriiepoxa B
CIuIaBax C kene3oM. CTpyKTypHBIE COCTaBISIOLIME HKEJIE30yTJIEPOJUCTBIX CIUIABOB.
JHuarpamma coctosHus «Kene3o- neMeHTUT», ee anainu3. OnpeneseHne KpUTHIECKHX|
TOYEK CTaJICH U YYT'yHOB IO AMarpaMMe. JleneHue xene30yriiepoIucThIX CIJIaBOB HA
CTaJM M YyTyHbl. AHAJIU3 MHUKPOCTPYKTYpPHI OTOXOKEHHBIX CTaJei, ceporo u 0eioro

YyryHa.

IIpakTnueckoe 3ansitue Ne 1. «Mcnonp3oBaHue MeTayiorpaduueckoro 2
MHUKPOCKOIIA JUIsl aHAJIU3a IOPOKOB U HEMETAJUIMYECKUX BKIIOUEHHH B
MeTtautax».«M3ydeHne CBOMCTB METAJLIOB 10T MEKPOCKOIIOM.
CamocrosiTeibHas padora odyuarommxcest Ne3. [logroroButs pedepar no 2
reme «OCHOBHBIE MOJIOKEHUSI TEOPUU CIIJIABOB)
Tema 1.3. Conep:xanue yueOHOro Marepuasa 6
Meroanka pacyera m | MeToauka pacueT peKUMOB pe3aHus Ul MeXaHu4ecKkoi o0paboTku fneraneid. Pacuer 2
HA3HAYEHUs] PEKUMOB | pEXKHMOB pe3aHus JJIsl TOKapHOM 00paboTKH, 111 00paboTKU AeTanu Ha ppe3epHOM
pe3aHus iAo craHke. PacueT pe;xuMoB pe3aHust Ui NTUOBaHUS.
Pa3JIMYHBIX BH/10B IIpakTnueckoe 3ansaTHe Ne 2 Pacuer HOpM BpeMEHH Ha MEXaHUYECKYIO OTEpaIHIo. 2
pador JlabopaTopHoe 3ansitne Nel «MHKPOCKONIMYECKH aHATIU3 CILIABOB)» 2
Tema 1.4. Copep:xxanue y4eOHOro MaTepuaa 4
BoioopkoHcTpykuuoHH | [IpuHINIEI BEIOOpa KOHCTPYKIIMOHHBIX MaTepHalioB JUIsl IPUMEHEHUS B 2
bIX MaTE€pPaJIoB. IIPON3BOACTBC.
JlaGopaTopHoe 3ansaTHe Ne2 BpiOop Marepuana /Ui KOHCTPYKLIUH TIO €ro 2
HA3HAYEHUIO M YCIOBUSM JKCILITyaTalllu.
Pa3zgen 2. YUepHble MeTaIbI
Tema2.1. YHyryHsl Copep:xanue y4eOHOro MaTepuaa 4 OK 3,
OCHOBHBIC XUMHYECKHE DJICMEHTBI, BXOIAIINE B COCTaB YyTryHa, UX BIHSHUEC Ha 2 OK 3,6,7
cBOiicTBa 4YyryHa. lcxomHble Marepuansl i HPOM3BOACTBAa uyryHa. (Cxema IK 1.1-
yCTpOICTBA JOMEHHOM Teun. Kparkas XapakTepHCTUKA JOMEHHBIX IIPOIIECCOB. 1.5;2.1-
DKOHOMHUYHBIE CIIOCOOBI MPOM3BOJCTBA METAJUIM3UPOBAHHOTO CHIPbS: MpPSIMOE 2.3;3.2

BOCCTaHOBJICHHE JKene3a u3 pyA. Knaccudukanus 4yryHoB. BiausiHue mOCTOSHHBIX
IIpUMeceldl Ha CBOWCTBA M CTPYKTypy u4yryHa. bensii uyryn. Ero crpykrypa,

CBOMCTBA, MpuMeHeHue. Cepblil UyT'yH, €ro CTPYKTypa, CBOMCTBA, MAPKUPOBKA MO
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I'OCTy u npumeHenre. AHTU(GPUKIMOHHBIE YYTYHBI, MAPKHUPOBKA M IPUMEHEHHE

CamocrosiTesibHas padoTa odyuawiuxcsi Ne4: Hanmcates pedepar o teme 2
«HyryHb»
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 10
Cramm CoBpeMeHHBIE  CIOCOOBI  TPOM3BOJCTBA  CTAJIH:  KHCIOPOIAHO-KOHBEPTOPHBIH, 4
leKTponeuHblid. Packucienune cramu. JlocToMHCTBA M HEJOCTaTKH  KaXKA0Io
crocoba, WX  TEXHHKO-)KOHOMHYECKHE  TIOKa3aTeld.  DHeprocOeperaromiue
TEXHOJIOTUM MpPU IMPOU3BOJACTBE cTanu. PasnuBka CTanu U IMOJy4EHHE CIMTKOB.
[ToHATHE O TPOU3BOJCTBE CTAIM MO/ BaKYyMOM M AJIEKTPOILIAKOBBIM IIEPETLIIABOM,
00paboTKe CTajal CUHTETUYECKUMH IITAKaMU.
Knaccudukanus craneir. YriepoaucTbie KOHCTPYKIIMOHHBIE CTAIH, X MapKUPOBKa
o I'OCTy, cBoiicTBa, 0061acTh NPUMEHEHUs. BiusHue Jerupyromux 31eMeHTOB Ha
CBOMCTBA CTaJEH.
KoHCTpyKLIMOHHBIE JIETUPOBaHHbIE CTalMd, MX CBOWCTBA, COCTaB, MApKUPOBKa I10
I'OCTy, oOnactb mnpumeHeHus. MHCTpyMeHTaJbHBIE JIETHUPOBAHHbBIE CTalld, HX
coctaB, cBoiictBa, MapkupoBka 1o ['OCTy. Cramm u cmiaBel ¢ 0coObIMU
cBoiicTBamu, MapkupoBka 1o I'OCTy, ob1acTs npuMeHeHus
JlabopaTopHoe 3ansitueNe3 V3yueHue MaKpOCTPYKTYpbl UyTyHa U CTaJIH. 2
PacmmdpoBaTs MapKUpOBKY UyryHa U JETUPOBAHHOMN CTAJIH.
JlabopaTopHoe 3ausiTueNe4 M3yunth MakpoCTpyKTypy oOpasiia Merasuia. [Iposectu 2
pacnpoBKy Mapku oOpasia MeTauia.
CamocrosiTenbHasi padoraodyuaromuxcsi NeS. [TonrotoButh pedepart no reme 2
«Cranmu»
Pazgen 3. I{BeTHbIE MeTALIbI, HX CIUIABbI, HEMETAJJIbI
Tema 3.1. Coaeprxanue y4eOHOro MaTepuaa 4 [IK1.1-1.4;
Mens u ee cIaBbI CoiictBa Mmenu. [IponsBoacTBO Meau: oOoraleHne MEIHbIX Py, TOTyYeHHe 4 2.1-2.3;
4epHOBOI Meau, padhunupoBanue menu. Jlatynu u 6ponssl. Cocras, cBOiicTBa U 31
mapkupoBka 1o 'OCTy. [Ipumenenue gatyHen u OpoHs3.
Conep:kanue y4yeOHOro Mmarepuasa 8
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Tema 3.2. CpoiictBa amoMuHusA. [IpoM3BOACTBO  alIOMUHUSA: IOJYYEHHE TJIMHO3EMA,
AJIIOMHUHUI U €ro ANEKTPOJIU3 TIMHO3eMa, pauHHpPOBaHHE TEPBUYHOrO anmroMuHUSA. Kiaccudukarus 4
CILIABBI QTIOMUHUEBBIX CIUIABOB, WX cBoiMcTBa, MapkupoBka 1o ['OCTy. Ilpumenenue
CIJIABOB HA OCHOBE JIFOMUHUS, 00pabaThIBa€MBbIX JIAaBICHUEM U JTUTEHHBIX.
CamocrosiTesibHas padoTa odyuarwuuxcesi Ne6: Hammmcars pedepar o reme «Menpb 2
U €ro CIUIaBbI»
CamocrosiTesibHas paboTa odyuarommxcs Ne/: Hanucats pedepar o reme 2
«AJIFOMUHUH U €r0 CIIJIaBbI»
Tema 3.3. Conep:xanue yueOHOro Marepuasia 6
TurTaH u ero cnJiaBbl TutanoBele pyasl. [IpousBoacTBo TuTaHa. TuTtaHoBbIE ciiaBbl. MapKupoBKa U 4
npuMeHenue. [lepcrekThBbI MPUMEHEHUsI TUTAHA B HACTOSIIEE BpEMs U B Oy IyIieMm.
Tpubonorus u Tpuborexuuka. [lepcrieKTuBbI pa3BUTHS
CamocrosiTesibHast padoTa odyuarommxcs Ne8: CocTaBUTh MJIaH-KOHCIIEKT TEMBI: 2
«TwuTaH u ero criaBb»
Tema 3.4. Coaep:xanue y4eOHOro MaTepuasia 4
Maruuii u ero MarnueBsle pyabl. [loHsATHE 00 3IEKTPHUUECKOM CIOCOOE MOJyYeHHE MAarHHs. 2
CILIaBbI MarnueBble CIUIaBbl, MApKUPOBKA U TIpUMEHEHUE. AHTU(PUKIIMOHHBIE CIUTaBBI Ha
OJIOBSTHHOM IIMHKOBOM M CBUHIIOBOW OCHOBe. MapKupoBKka aHTU(GPUKIIMOHHBIX
crutaBoBio 'OCTy, cBoicTBa U IPUMEHEHHE.
CamocTosTebHast padoTa odyuarommxest Ne9:Hammcats pedepat «Maruuii u ero 2
CILIaBbI»
Tema 3.5 Coaep:xanue y4eOHOro MaTepuasa 14
IlopoikoBbie [TopomkoBbie MmaTepuanbl. OCHOBBI TEXHOJIOTUH MOPOLUIKOBOM METaJITypIrHH. 6
MaTepuaJIbl, TBepable MeTayUIOKepaMHUECKHE CIUIaBbl. MeToAbl WX TIOJy4eHHs, CBOWCTBA,
MJIACTMACCHI U MapkupoBka o ['OCTy. [lpumenenue. JIluTeie TBepjble CIUIaBbl, MApPKHPOBKA M
pe3uHbI npuMeHeHne. KoHCTpyKIIMOHHBIE TTOPOIIKOBbIE MaTepuabl, CBONCTBA, MapKUPOBKa,

npuMeHeHne. KoMImo3uImoHHbIe MaTepuabl, UX CBONCTBA U mpuMeHeHue. CriocoObl
IMOJIYYCHH A KOMITO3UIITMOHHBIX MaTCpHUaIOB.

[Inactuueckue maccol. CBoicTBa. KOMIOHEHTHI, BXOJSIIME B COCTaB IIacTMacc.
[lonyuenne u mnepepaborka mactMacc. CIOHCTBIE W JIUCTOBBIE IJIACTMACCHI.
[lokpeiTuss u3 mnactmacc. HoBele BUABI MONMMEPOB U IIactMacc. Pe3umHa u
pe3uHoTexHnueckue n3aenus. Mcxonnoe ceipbe. Kayuyku. KoMmnoHeHThl, BXOas1IHAE

B PC3MHOBYIO CMCCh.
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JlaGopaTopHoe 3anaTHEeN? SV3yunTh 00pa3Lbl CIUIABOB IBETHBIX METAIJIOB MO 2
MuKpockonom. [IpoBectu pacmudpoBKy Mapku odpasia MeTauia. (KOMaH Has
pabora)
CamocrosiTeibHasi pabGora oOyuarmmxes NelO 4
Beinonuuth IPE3CHTAlMI0  T10 TeMeE: «[TopoiikoBble MaTepuab
CamocrosiTesibHas padora o0yyarommxcs Nell. BoinosHUTE IpE3EHTALINIO 110 2
teme: «llmactmaccel»
Paznen 4. Tepmuyeckasi, XHMHKO-TepMHYecKasi 00padoTKa MeTAJJIOB H CILIABOB
Tema 4.1. Copepxxanue yueOHOro MaTepuaJjia 8 OK 1-9;
TepMunueckasiodpa Knaccudukanusa BunoB Ttepmuyeckoit o0padotku. IIpeBpamieHue B Meramiax MpH 4 IIK 1.1-1.2;
00TKa MeTAJIIOB Harpese W oxnaxaeHun. CymHoCTh omkura 1 m 2 poja, MX HasHaueHHe. Bujwl 2.1-2.3;
3aKalku, oxyaxjatomue cpeasl. Otmyck, Buabl. OOpaboTka cTajlud XOJOAOM. 3.1-3.2
Crapenue. IloBepxHOCTHas 3aKajka ¢ WHAYKIMOHHBIM HAarpPEBOM TOKAaMHU BBICOKOM
YaCTOTBI, C ra30IJIAMEHHBIM HaIPEeBOM U JIa3epHasl.
CamocTosiTeibHasi padoTta odyuarommxcs Nel?2. 2
BeimonHuTh npe3enTanuio no teme: «TepMudeckas o0paboTKa»
CamocrosiTesibHast padoTa odyuarmmuxcs Nel3. Hanucats pedepat mo teme: 2
«Tepmuueckas o0paboTKa»
Tema 4.2. Coaep:xanue yueOHOro MaTepuajia 8
XHMMHKO-
TepMHuUecKast XuMuko-TepMudeckas oopadorka cranu. Auddy3nonnas Metannuzanus, ee 4
oGpaboTka CYIIHOCTb, BU/IBI. YTIPOUEHHE MOBEPXHOCTHBIM TUIACTHYECKUM JIE(OPMHUPOBAHUEM:
METALIOB. npobectpyiinas 00paboTka, HAaKaThIBAHUE POJIMKOBBIM (IIIAPUKOBBIM ) HHCTPYMEHTOM.
CamocrosiTesibHas padoTaodyuaromuxcaNel4. ITloaroroButs pedepar mo reme: 4
«XUMHKO-TepMHUYEcKas 00padoTKa»
IpakTuyeckoe 3ausaTue Ne 3. 3ammra mopTHOIHO CAMOCTOATEITHLHOW PabOTHI 2
JndpepeHunpoBaHHbIN 3a4eT 2
Hroro no nucuuniauHe (Bcero): 96
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3. YCJIOBUSA PEAJIN3ALIMU YYEBHON JUCIUILIUHBI

3.1. TpeOoBanussi K MHUHMMAJBHOMY MATEPHAIbHO-TEXHUYECKOMY
odecreyeHH 0

Peanuzanust mnporpaMMbl JUCHUIUIMHBL  TpeOyeT Haauuusi JiabopaTopuu
MAaTepUAJIOBEICHUS [JIs TPOBEICHUS 3aHSATUM JICKIIMOHHOTO THUIA, MPAKTUYECKHUX
3aHSATUM, JA0OPATOPHBIX 3aHATUM, B TOM YHCIE TPYIINOBBIX, WHIUBHUIYaIbHBIX,
MUCHbMEHHBIX, YCTHBIX  KOHCYJbTAllMi, TEKYIIET0 KOHTPOJISI M MPOMEKYTOUHOM
aTTECTallUH.

O6opynoBaHue:

- pabodee MecTo Iperno1aBaTers;

- CTIeIMaIu3upoBaHHass MeOelb (CTOJBI, CTYJIbS MO KOJUYECTBY 00YyUarOIIMXCs);

- JIOCKa YYEHHYECKasl.

TexHuyeckue cpeacTBa 00yueHuUs:

- KoMIbIoTep (HOYTOYK);

- MYJIbTUMEIUMHBIN MPOEKTOP, FKPaH.

VYyeOHo-HarNIAIHBIE ~ TOCOOUSI:  IUIaKaThl, Yy4eOHO-HArJIAHBIE  TOCOOus,
obecrieunBaoIIMe TEMAaTUUECKUE WUTIOCTpAMU 10 paboyel mporpaMMe JUCHUILUINHBL,
B TOM YHCJIE, BUJICO-ayIMO MaTepHaibl, KOMIIbIOTEPHbIC MPE3CHTAIUU.

KomnbioTep uMeeT HOCTYI K AIEKTPOHHO-OMOJIMOTEUHBIM CUCTEMaM, BBIXOJ B
100anbHyI0 ceTh MIHTEepHET, OCHAIIEH JUIEH3MOHHBIM IPOTrPAMMHBIM 00ECIICUEHUEM.

3.2. YueOHO-MeTOAMYECKOE M HMH()OPMALIMOHHOE o0ecneyeHne pean3anuu
Y4eOHOM TUCHMIIIMHBI

HOpMaTI’IBHO-HpaBOBbIe AKThI

I'OCT 2770-89 YcinoBHbIE 0003HAUEHNUS KHHEMATHYECKUX IJIEMEHTOB

1

2. T'OCT 1643-81 Koneca 3yOuatsie, HUIMHIPUYECKHUE, TOMTYCKU

3. T'OCT 9150-2002 OcHoBHBIE TapaMeTpbl METPUIECKUXPE3HO.

4. TOCT 8509-72 Cranb npokaTHas yrjioBasi paBHOIOJIOYHAsI

5. T'OCT 8239-72 banku AByTaBpOBbIE

6. TOCT 8240-72 Cranb ropsiuekatanas. [lIBeniepsr.

7. TOCT 6032 - 2003 Cranu u criaBbl KOPPO3HOHHO-CTOUKHE

8. TOCT 9.316 - 2006 Enunas cucrema 3aliMThl OT KOPPO3UHU U CTAPEHUS

9. TOCT 9040 -74 EC3KC Mertanisl U criiaBbl. PacyeTHO-3KCIITyaTallMOHHBIN
METO]T

10. T'OCT 9.913 - 90 Metauibl u CrIaBbI

11. T'OCT 1020 - 97 1IBeTHbIE METAJIbI U CILIaBbI

12. TOCT 5781-82 Apmarypa

13. TOCT 10884-94 ApmaTtypa TepMOMEXaHUUYECKas YIIPOUYCHHAS

14. TOCT 8239-89 banka

15. T'OCT 26020-83 banka

16. T'OCT 8509-93 Yroyok paBHOIIOJIOYHBIN
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17. TOCT 8510-86 Yroyiok HEpaBHOIOJIOYHBIH

18. T'OCT 8240 -97 IlIBennep ropsiueKaTaHbli

19. T'OCT 8278-83 IlIBeniep rHyThIN

20. TOCT 2715-75 Cetka

21. T'OCT 2879-88 IllecturpanHuk

22. T'OCT 19903-74 JIuct ropsiueKaTaHblii

23. T'OCT 19904 -90 JIuct X0m01HOKaTaHbBI!

24. TOCT 14918 -80 JIucTt OIMHKOBAHHBIN

25. T'OCT 8568 -77 Jluct pudensrit

26. T'OCT 8706 -78 JIuct npoceyHO-BhITSHKHOMN

27. TOCT 24045-94 Jluct ctanbHOM npoduarnpoBaHHbINA(TIpodHACTHN)

28. T'OCT 3262-75 Tpy6a BonorazonpoBoanas (Tpyoa BI'TI)

29. T'OCT 10704-91 Tpy06a snexkrpocBapHas npsmoinoHas (Tpyba I\C)

30. TOCT 30245-2003 Ilpodunp crTanbHOW THYTHIA 3aMKHYTHIH CBapHOU
KBAJIpaTHBIN

OcHoBHBbIE yUeOHbIe U3IaHUS

31. Konrynos, .. Marepuanosenenne : yaeOnuk / Konrynos U.U., Ky3neron
B.A., Uepemaxun A.A. — Mocksa : KaoPyc, 2018. — 237 ¢. — (CITIO). — ISBN 978-
5-406-05998-2. — URL.: https://book.ru/book/922706

32.MatepuanioBeieHuE U TeXHOoJorug marepuanoB. B 2 4. Yacts 1 : yueOHUK 115

cpeanero npodeccuoHanbHoro oopaszoBanus / I'. I1. detucos [u ap.] ; moa penakmuei

I'. TI. ®etucoBa. — 8-e¢ m3xa., mepepad. u morn. — Mocksa : M3marensctBo HOpaidr,
2020. — 386 c. — (Ilpodeccuonanpuoe obpazosanue). — ISBN 978-5-534-09896-9.
—  Texker : osnextponnwii //  OBC  IOpaiit  [caéit] —  URL:

https://urait.ru/bcode/4563553.
33. MarepuasioBezieHe U TexXHOJOTusl MarepuanoB. B 2 4. Yacte 2 : y4eOHUK

Ui cpenHero mpodeccuoHanbHoro oobpazoBanust / I'. II. detucoB [m ap.] ; mox
penakuueii I'. 1. @etucoBa. — 8-e¢ uza., mepepad. u gon. — Mocksa : M3naTenbcTBo
Opaiit, 2020. — 389 ¢. — (Ilpodeccuonanbroe odpazoBanue). — ISBN 978-5-534-
09897-6. — Tekct: oanektponnbii // DObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/456356

34. 3annatun B.H. OcHoBBI MatepuanoBenenus (MetaiuiooopadoTka) (2-e u3f.,

cTep.) yueOHuk. - M.: Akanemus, 2018

JlonmosiHUTEIbHBIE YUeOHbIE U3IaAHMS
35.. Uepenaxun A.A. MarepuanoBenaenue (2-¢ u3m., crep.) y4eOHHK.- M.:

Axanemust, 2018

HNuTepHeT-pecypcesl
36. . Online-gocTyn K rocy1apCTBEHHBIM CTaHaapTaM. Pexxum mocrtyra:

http://standards.narod.ru/qosts/
MeTozmqecmle yKasaHm[ AJIA Oﬁy‘laIOIIII/IXCSI 10 OCBOCHMIO IUCIHHUIIJIMHBI
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https://urait.ru/bcode/4563553.
https://urait.ru/bcode/456356
http://standards.narod.ru/gosts/

37. Metoauueckue  yKazaHus Ui OOYYarOIIUXCS IO  BBIMOJHCHUIO
MPaKTUYCCKUX PadoOT.

38. Metonuueckne yka3zaHWsS IS OOYYAIOIIMXCS IO BBITIOJHEHUIO 3aJaHUMN
CaMOCTOSATENbHON paOOTBHI.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOI

JTUCHUTIIMHBI

4.1. @®opMbI U METO/IbI KOHTPOJISA M OLICHKH Pe3YJIbTAaTOB 00y4eHH s

Pe3ysabTarnl 00yyeHus

@®opMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yJbTaToOB 00yUYeHUst

Obwue Komnemenyuu:

OK 1. [lonumarp CyHIIHOCTh M COLHMAIbHYIO 3HAYMMOCTh CBOEH
Oynyuiei mpodeccuu, MPOsIBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO NESTEIHHOCTb, BBIOMPAThH
TUIIOBBIE METO/bI U CHOCOOBI BBINOJHEHHS NPO(EeCCHOHANBHBIX 3ajad,
OLICHUBATh UX F(P(HEKTUBHOCTH M KAYECTBO.

OK 3. Ilpunumatre pemeHuss B CTaHIAAPTHBIX M HECTaHJAPTHBIX
CUTYallUsAX U HECTU 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOMCK W MCIIOJIb30BaHME HH(pOpMaIu,
HeoOXxomumon  miist  9(pPEeKTHUBHOTO BBIIOIHEHUS! TPO(ECCHOHATBHBIX
3aj1a4, MPo(HeCCUOHAIILHOTO U JINYHOCTHOT'O Pa3BUTHSL.

OK 5. Ucnonb3oBath MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH B IPO(HECCUOHAILHON JEATEIbHOCTH.

OK 6. Paborars B KoJUIeKTHBE, KOMaH[e, 3()(PeKTuBHO 0OImATHCS
C KOJUIEraMu, pyKOBOJICTBOM, IIOTPEOUTEISIMH.

OK 7. bpats Ha ce0si OTBETCTBEHHOCTh 3a paldOTy 4YICHOB
KOMaH/Ibl (IIOAYMHEHHBIX ), 32 PE3yJIbTAT BBIIOJIHEHUS 3aaHUH.

OK 8. CamoCTOATEIIBHO ONpEeNneNaTh 3a1a4u Mpo(eCcCHOHATBHOTO
U JIMYHOCTHOT'O PAa3BUTHS, 3aHUMAThCA CaMOOOpa30BaHHWEM, OCO3HAHHO
IUIAHUPOBATh MOBBIILIEHUE KBATHU(PUKALIUY.

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX YAaCTONH CMEHBI TEXHOJOTHI
B IPO(heCCUOHATIBHOM eI TENIbHOCTH.

Ilpogheccuonanvnvie Komnemenyuu:

IIK 1.1. Mcnionp30BaTh KOHCTPYKTOPCKYIO JIOKYMEHTALUIO TMpHU
pa3paboTKe TEXHOJIOIMUYECKUX MPOIIECCOB U3TOTOBJICHUS JleTaleil.

[1IK 1.2. BeiOupare METOA TMOJydeHHsI 3arOTOBOK M CXEMBI HX
0a3upoBaHUs.

IIK 1.3. CocTtaBnsTh MapumipyThl  HW3TOTOBJICHUS
IIPOEKTUPOBATH TEXHOJIOTMYECKHUE OTEPALUH.

I1IK 1.4. PazpabarbiBaTh M BHEAPATH YNPABISIOUINE MPOTPaMMbl
00paboTku aeranei.

I[IK 1.5. Hcnonp3oBaThb CHUCTEMBI  aBTOMAaTU3WPOBAHHOTO
POEKTHUPOBAHUS TEXHOJIOIMUYECKUX MPOIIecCOB 00pabOTKH JeTajei.

[1K 2.1. YyacTBOBaTh B IUIAHUPOBAHWU W OPTraHU3AIUN PabOTHI
CTPYKTYPHOTO MOApa3IeICHU

[IK 2.2. YyacTBOBaTH
NOJIpa3IeIICHNU.

[IK 2.3. YuacTtBOBaTh B aHaNM3e
JEATENBHOCTH NTOAPA3IEIICHUS

I1K 3.1. YyacTBOBaTh B peajiu3ally TEXHOJIOTHYECKOTO MpoIiecca
10 U3TOTOBJIEHUIO AETAJIEH.

[IK 3.2. IIpoBOANTE KOHTPOJIb COOTBETCTBUS KadecTBa JETaleil
TpeOOBaHUSAM TEXHUYECKON JTOKYMEHTAIIHH.

neTaned "

B PYKOBOJICTBE pabOTOH CTPYKTYypHOTO

nporecca M pe3yJbTaToB

Tekyuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHEIN);

- TECTUPOBAHHE;

- BBIIIOJTHEHUE
HUCbMEHHON pabOThI;

- BBITIOJTHEHUE
IPAKTUYECKON paboThI,
JlaGopaTopHo# pabOThI
(MHAMBUyaNIbHAS
dbopma paboThl);

- BBITIOJIHEHHE
KOHTPOJIbHON paboThI;

Ornenka pe3yabTaToB
BBITIOJIHCHHS
CaMOCTOSITEIILHOM
paboTsl

[Ipomexyrounas
arTectauss B (opme
¢ depeHIIMPOBAaHHOTO
3ayera
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Ymenun:

- pacmo3HaBaTh U KJIACCU(PHUIMPOBATH KOHCTPYKIIHOHHBIE M CHIPHEBBIC
MaTepHalbl 10 BHEIIHEMY BUAY, IPOUCX0XKICHHUIO, CBOWCTBAM;

- OTIPENIeNATh BUABI KOHCTPYKIIMOHHBIX MaTepHAJIOB;

- BBIOMpATh MaTepuabl sl KOHCTPYKIMH 110 UX HA3HAUYEHUIO U
YCIIOBHSAM IKCIUTyaTallH;

- IPOBOJIUTH UCCIIEJIOBAHUS U UCIIBITAHUS MaTepHAJIOB;

- pacCUMTHIBATh U Ha3HAYATh ONTUMAJIbHBIC PEXKUMbI PE3aHUS;

3unanua:

- 3aKOHOMEPHOCTH MPOIECCOB KPUCTATUIN3ALNY U
CTPYKTYpOOOpa30BaHMs METAJIOB U CILIABOB,

- OCHOBBI UX TepMOOOPaOOTKH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH;
- KJIaCCU()MKALIUIO U CIIOCOOBI MOJIy4EHHsI KOMIO3UIIMOHHBIX
MaTepHajoB;

- IPUHLUIIBI BBIOOpAa KOHCTPYKIIMOHHBIX MaT€pHaIOB i IPUMEHEHHUS B
IPOM3BOJICTBE;

- CTPOCHHUE U CBOMCTBA METANIOB, METObI UX MCCIIEIOBAHNUS;
KJIaccu(pUKALUIO MaTepHajIoB, METAUIOB U CILIABOB, X 00JacTH
IPUMEHEHHUS;

- METOJUKY pacueTa M Ha3HAYCHUs PEKUMOB PE3aHMs JUISl Pa3IHIHBIX
BHJIOB PaboT.

4.2. ®oHJ OLEHOYHBIX CPEACTB IJISl MPOBEAeHHUS MPOMEKYTOYHOM

arTrecranumn oﬁyqamumxca o JUCIMUIIIMHE

IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETECHIIMH

ITokazarenu wu KpUTCpHUH  OLICHHBAHHA KOMHGTCHHHﬁ,

OLOCHMBAHMWA COACPIKATCA B IIPUITOKCHUN 1.

KoHTpoJIbHBIC M TECTOBBIE 3aJaHUS
KoHTponbHBIE 3a/1aHKS COAEPKATCS B MIPUIIOKEHUH 1.

MeToauveckue MaTepuaJbl

OIIMCAaHUC

IKajJl

Meronuueckue Marepuainbl, ONPEACISIONIME MTPOLEAYPbl OLCHUBAHUS 3HAHUM,

YMEHMM, XapakTepu3yrouux  (GOpMUPOBAaHUE  KOMIIETEHIUH,

IPUIOKEHHH 1.
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IIpunoxenne 1
KOHTpOJ’IBHO-OIIeHO‘lHBIe cpeacrea

JJIS1 IPOBe/IeHNS POMEKYTOUYHOM aTTeCTAIMH M0 TUCHHUILINHE
OI1.04 MaTepuajioBejeHue

1.1. ®opma npomexkyTouHoii arrectamum: JuddepeHmnupopannsiii 3auet (3 cemecTp).
1.2. Cucrema onleHUBAHHS Pe3yIbTATOB BHINOJIHEHHS 3 JaHUI

OL[CHI/IBaHI/Ie PE3YIbTATOB BBIIIOJIHCHUA SaﬂaHI/Iﬁ HpOMe)ICYTO‘-IHOﬁ aTTeCTallui OCYIICCTBIIACTCS Ha
OCHOBE CJIEYIOLIUX IPUHIUIIOB!

JOCTOBEPHOCTH OIICHKH — OLIGHUBACTCS YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
IIPAKTUYECKOIO OMbITa, OOLMX M MNPO(ECCHOHAIBHBIX KOMIIETEHIMH, MPOAEMOHCTPUPOBAHHBIX
O6y‘-IaIOIlII/IMI/IC$I B XO€ BBIIIOJIHCHUA 3a1aHUA,

a/IeKBaTHOCTU OLIEHKM — OLIEHKA BBIINOJHEHUS 3a/laHUil OJDKHA MPOBOAMUTHCS B OTHOIICHUHU
T€X KOMIIETEHIIUH, KOTOpbIE HEOOXOAUMBI /17151 3PPEKTUBHOTO BBIIOJIHEHUS 3aJaHUS;

Ha/IeKHOCTH OLIEHKM — CHCTEéMa OLCHMBAHUS BBINOJHEHUS 33JaHuil JOJDKHA 00JanaTh
BBICOKOW CTENEHBIO YCTOWYMBOCTU IIPM HEOJHOKPATHBIX OIIEHKAaX YPOBHS CHOPMHUPOBAHHOCTU
3HaHU, yMEHU, IPAKTUYECKOI O OIBITA, OOLIUX U MPO(HECCHOHAIBHBIX KOMIETEHIUI 00yJaroLIuxcs;

KOMIIZIEKCHOCTH OILICHKH — CHCTEMa OICHHMBAHUS BBIIIOJITHCHUA 3a;1aH1/11?1 JOJI2KHA ITO3BOJISATH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

00BEKTUBHOCTHU OIICHKUW — OICHKA BBIIOJHCHUSA KOHKYPCHBIX 321[[21HI/II71 JOJDKHaA ObITH
HE3aBUCUMOM  OT  0cOoOeHHOCTeH  Npo(ecCHOHANbHOM  OpHUEHTAMM  WIM  [PeJHOYTeHUN
IIPENOIaBaTeNe, OCYILECTBIIIOIUX KOHTPOJIb WA aTTECTALMIO.

[Tpu BBINOJIHEHUH NPOLIEYP OLIEHKH 3aJaHUH UCIIOIB3YIOTCS CIEAYIOINE OCHOBHBIE METOIBI:

- MCTO/] pacucTa NNEPBUYHBIX 6ann03;

- METOJ pacueTa CBOJIHBIX OalIoB.

PGSYJ'II)TaTI)I BBITTOJIHEHU L BaI[aHI/Iﬁ OLICHUBAOTCI B COOTBETCTBUU C pa3pa6OTaHHBIMI/I
KPUTEPUSIMHU OLICHKH.

Hcnonp3yercs nsatubamibHas MIKana Juisi OEHUBAHUS pPe3yJIbTaToOB O0yUYEHUsI.

ITepeBon nsATHOAIIIBLHOM IIKAJIBI YU€Ta pe3yJbTaTOB B MATHOAIBHYIO OLEHOYHYIO IIKATY:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOI0 3aJaHusl,
cpeaHMii 0a/171 10 HTOraM aTTecTaluu

O1eHKa 5 «OTIMYHOY 4,6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Onenka 2 «HEeyJOBIETBOPUTEIBHO» <29

1.3. KoHTpPOJ/IbLHO-01IcHOYHBIE CPEICTBA

1.3.1 3apanmue:

1.OTBETUTH HA [Ba BONpPOCA.

2. BBITTOTHUTP MPAKTUYECKOE 3a/IaHUE.

IIpuMepHbIe BONPOCHI 1JIs1 co0ece10BaAHUS

1. ATOMHO-KpHCTaNINYECKOE CTPOSHUE METAIIOB

2. Tepmuueckast 06paboTka ctanu. Buasl Tepmuueckoir 00paboTku

3. CBolicTBa M CTPYKTYPBI CEPBIX U OEIBIX UyTYHOB

4. CrinaBbl Ha ocHOBe Me. OO1as XapakTepuCTHKa MEHBIX CIU1aBoB. JlaryHu. BpoH3bl

5. Koppo3susi. Bunbl koppo3nn

6. XKeneso u ero cruiaBel. CIUIaBbl JKene3a ¢ yriaepoaoM. JluarpaMmma COCTOSIHUSL CUCTEMBI
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AKEJIe30 — yIiIepos
7. JledeKThl KPUCTAITUYECKOT0 cTpoeHU. JInHeitHbIe qedeKTh
8. CTpyKTypHbIe IapaMeTpbl HAHOYACTUL], UX (hopMma U pa3mep
9. ®usnyeckue, XMMUUECKHE U HKCIUTyaTallMOHHbIE CBOIICTBA MaTepHalIOB

10.
11
12.
METAJIJIOB
13.
14.
15
16.
17.

MeTOI[BI HCCIICAOBAHNA METAJIJIOB: U3YYCHHUE CTPYKTYPEL

. Knnaccudukanus yriepoaucThiX U JISTHPOBAHHBIX CTAJIEH MO Ka4eCTBY U HA3HAYCHUIO

Tunbl KPUCTAIUTMYECKUX PEUIETOK U UX XapaKTePUCTUKU. AHU30TPOIHUS U MOTUMOPHU3M

VYrpyras u ractuueckas 1edpopmanys MeTaioB
Biistnue yrnepozaa u npuMeceil Ha CBOMCTBA CTalIU. JIernpoBaHHbIE CTAJIN

. Texnonorust rTepMuueckoit 00padoTKu craiau. OTXKUT U HOpMAJTU3aIKs. 3aKajika

Knaccudukanus cranei
Oo6mue cBeaenus o Metauiax. CBoicTBa U kiaccudukanus. JlehexTsl B KpHCTAILIAX.

Kpucrannu3zamus u3 pacminaBos. [TomumopdHbie TpeBpamieHus

18.
19.
20.
21.

XUMUKO-TepMUYecKasi 00paboTKa cTamu

Mertopl UCTIBITAHUHN TBEPAOCTH METaLIoB (MeToa bpunesns)

KauecTBO MaTepuanoB u ero OleHKa

JuarpaMMbl COCTOSIHHS CIUTABOB, B KOTOPBIX 00pa3yeTcs XUMUYECKOe COCTMHEHUE

KOMIIOHCHTOB

22.
23.
24.
25.
26.
27.
28.
29.
30.

MexaHnuecKre UCIIBITAHUSI MaTEpUaoB

MexaHunueckue cBoiicTBa cTajei B 3aBUCUMOCTH OT U3MEHEHHsI COJIepKaHUs yriiepoja
[ToBepxHOCTHOE YIPOUYHEHUE CTAJIN

Yyrynel. CTpykTypa uyryHa

Bunet nedpopmanuu. McnbiTanus MarepuanoB Ha IPOYHOCTb

CrpyKTypa 1 CBOWCTBA CIIJIABOB (iMarpaMMa COCTOSIHUS  KEJI€30-YIIIEpOo)
Hanomarepuaiibl 1 0COOEHHOCTH UX MOJIyYEHUs

OKCIEpUMEHTAJIBHBIE METO/IbI ONIPENEICHNS TBEPAOCTU MaTEPUAIIOB

CBolicTBa 4yr'yHOB B 3aBUCUMOCTH OT (popMmbl rpaduta (Oenble, cepble, KOBKUE,

BBICOKOHpO‘IHBIe)

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.

Omnpenenenue yapHOW BSI3KOCTH MaTepHaioB

CgoiicTBa natyHeit 1 OpoH3

VYupyras u niaactuuyeckas Aegopmalis MeTaaioB

MapxkupoBka yyryna

[TonHBIN OTXKUT 1 HOpMaU3alus (CTPYKTYphl, CBOMCTBA, 0COOEHHOCTH TEXHOJIOTHH)
Biusnue yriiepona v npuMecen Ha CBOMCTBA CTAU

HedexTsl kpucTamnieckoro ctpoenus. Jluneitnsie nedextsl. Juciokarus
IleMeHTanus, €€ BUABI, JOCTOMHCTBA, HEAOCTATKU

Cnnasel. TBepible pacTBOpBI BHEPEHUS. TBep/ible pacTBOPHI 3aMELLIEHUS
MeTonbl UCCIIEN0BaHNs CTPYKTYPbl MaTEPHAIIOB

Menp u ee cruiaBbl

. Buapl xumuko-repMuieckoii 06paboTku cranu

Buasl koppo3uu. MeTopl 3aUThl METAJITIOB OT KOPPO3UHU
TexHoI0THsI MaTepragoB U TEXHOJIOTUYECKHUE CBOMCTBA
MexaHn4ecKkre UCTIBITAaHUSI MaTePUAJIOB

MenHble criaBbl, MapKH, IPUMEHEHUE
Hanomarepuainbl 1 0COOEHHOCTH MX TOTyYEHUS
LIBeTHBIC CILIABBI

[InaBneHue U KpUCTAIUIU3AIUS METAIOB
Hepxageromiue u kaponpoyHble CTaIN
MeTanmmueckue CIjiaBbl

A30THpOBaHHE CTANU

Knaccudukanus 4yrynon

19



54. ITnactmaccsl.

55. Ilpeamer matepuanoBeneHus. CBeeHUs 10 UCTOPUHU MaTepuaioBeaeHus. [Ipobnemsl u
JOCTUKEHHSI COBPEMEHHOT'0 MaTepUaioBEICHUSI.

56. XuMHKO-TepMHUIecKasi 00paboTKa.

57. lnarpamma coctostaust Fe-C

58. MeTo/1bl UICTIBITAHUM TBEPIOCTH METAILIOB (MeTo 1 PokBesia)

59. ANIOMUHHUH U €0 CIIJIaBbl

60. Hemerannnueckue Matepualibl

HpnMepm,le NMPAKTUYIECCKHUEC 3aJTaHNA

1. JInst M3roTOBJICHHSI MOJIOTOBBIX IITaMIIOB BeIOpaHa cranb SXI'M: pacmmdpoBaTh cocTaB u
ONPEIEINTh, K KAKOM IpyIIe OTHOCUTCS CTaJlb 110 HA3HAYEHHUIO.

2. B kauecTBe Marepuasia Uil BKJIAJBILEH OTEUECTBEHHBIX IOAIIMIHUKOB CKOJIBXECHHUS
BbIOpaH cmaB b83: pacmmdpoBaTh cocTaB U ONpenenuTh, K KaKOW TpyIIe OTHOCHTCS CTallb IO
Ha3HA4YCHUIO

3. CpaBHuTh cBoOiicTBa M CTpyKTypbl ctasieii: Y10 u 15T'6A9XM. Omnpenenutb, K Kakou
IPYIIIE OTHOCHUTCS CTAJIb 110 HA3HAYEHUIO.

4. JIns OTIMBOK CIOXHON popmbl ucnonb3yercss Oponza bpOD7-0,2: pacmmdpoBaTh cocTaB u
ONPEIEIUTh, K KAKOM IPYIIEe OTHOCUTCS CTAJIb 110 HA3HAYECHUIO

5. B Ttypbunoctpoenun wucnonb3dyercs crtanb 4X12HSI'SM®b: Ha3HauuTh pexum
TEPMUYECKON 00pabOTKH, MTPUMEHSEMOH JIJIsl CHATHUS BHYTPEHHHUX HAIIPSKEHUH

6. Jlis W3roToBIEHUs psna  JeTaled B aBUACTPOCHUU IpUMeHseTcs ciiaB MA2:
pacmudpoBaTh COCTaB CTallM, MPUBECTH XAPAKTEPUCTHKH MEXAHWYECKHX CBOMCTB M YKa3aTh CIIOCOO
M3TOTOBJIEHUS JAETAlIel U3 3TOrO CILJIaBa
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1.3.2. Kpurepuu oueHKH

Kpurepuu onieHKH pe3yJibTaTOB BHINOJHEHHS TEOPETHYECKOT0 3a1aHUA bambl B
COOTBETCTBHH C
KPUTEPHUSIMH
OIICHKU
MaxkcumanbHbII
oama—-1,0

1 | demoHcTpupyer riyOOKoe, TOJHOE€ 3HAaHWE W  [OHUMaHUE 1,0
MIPOrPaMMHOTO MaTepHuaia.
[TocnenoBarenbHO, CaMOCTOSITEIILHO packpbiBaeT OCHOBHOE

COJIep>KaHue BOIPOCa.

BbIBOIBI  apryMEHTHpPOBaHBI, OCHOBaHbl ~Ha  CaMOCTOSITEJIBHO
BBIIIOJIHEHHOM aHaIn3€e, 0000IMEHNH JaHHBIX.

YeTko 1 BEPHO JIaHbI ONPE/ICIICHUS MMOHATHI U HAYYHBIX TEPMUHOB.
JlaeT BepHBIC, CAMOCTOSITEIILHBIC OTBETHI HA BOIIPOCHI.

2 | JleMOHCTpHUpYET HEIOCTATOYHO TIIyOOKOEe, IIOJIHOE 3HAHHE W 0,6
MOHUMAaHHUE TPOrPAMMHOTO MaTepHaa.

HemocrarouHo mocCienoBaTelibHO, HO CaMOCTOSITEJIBHO pacKpbIBacT
OCHOBHOE COJIEpKaHUE BOMPOCa.

BbIBOJBI OCHOBaHBI Ha CAMOCTOSTEIBHO BBIMOJIHEHHOM —aHAIU3e,
000OIIICHUH JAaHHBIX, HO B OTACIBHBIX CIIydasX HEJOCTATOYHO
apryMEHTHUPOBAHBI.

HemoctatouHo 4eTKO ¥ BEPHO JAHbBI OMPEACICHHUS TOHITHI M HAyIHBIX
TEPMHHOB.

IIpu orBere Ha BOMNPOCHI JOINYCKAaeT HECYIIECTBEHHbIE OLIMOKH,
KOTOPBIE MOXKET UCIIPABUTH CAMOCTOSTEIIBHO.

3 | leMoHCTpUpYeT B OTHENBHBIX BONpPOCAX, HETIyOOKOE BiaJieHHe 0,3
3HAHUSAMHU [IPOTrPAMMHOI0 MaTepHaa.

W3naraer mporpaMMHbIM MaTepuan (QparMeHTapHO, He Bcerja
MOCJIEI0BATENBHO.

JlonymieHsl OWMOKM M HETOYHOCTH B HCIOJIb30BAaHUM Hay4dHOM
TEPMHUHOJIOTHH.

IIpu oTBeTE Ha BOIIPOCHI JOMYCKAET HETOYHOCTH.

4 | CTyaeHT NIEeMOHCTpUPYET HE3HAHHWE U HENOHUMaHHE IPOrpaMMHOrO 0
MaTepuana.

OcHOBHOE coJiep>kaHNE yueOHOTO MaTepraia He PacKphITO;

JOTMYIIIEHbl TpyOble OIMMOKKM B OMNpEAENCHUN TMOHSATHM, TpH HUC-
IMOJIb30BAHUU TCPMUHOJIOTHUH.

3arpynHseTcss OTBeUaTh Ha BOMPOCHI, PU OTBETE AOMYCKAET CePhe3HbIE

OIHOKH.
Hroro 1
Ne Kpurepnu onieHKH K NPaKTHYECKUM 3aJaHUAM banel 3a KpuTepun OleHKH
1 | Pacum¢poBka mapku MeTajia MakcumaibHbIi 6211 — 1
0aJ

BepHno pacmmgppoBana Mapka MeTania 1,0

Mapka Mertamna pacm@poBaHa C HE3HAYUTENIbHOM OMIMOKON 0,5

HesepHo pacmmdpoBana Mapka MeTayuia 0
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Kuaaccupukanus merasia

MakcuMaJabHbIHA 0211 — 1

0aJLI
BepHo onpenenena knaccudukaius JaHHOTO METalIa 1,0
Knaccudukanust 1aHHOrO MeTauia omnpeeacHa ¢ 0,5
HE3HAYUTEIIHLHOM OIMIMOKOM
HesepHo onpenenena knaccuuKaiys JAHHOTO MeTalia 0

Ha3na4veHune MeTajia

MakcuMaabHbIi 0a1 —0,6

0aa
BepHo omnpeneneHo Ha3HAYCHHE MeTallIa 0,6
HasHauyeHue MeTaia ONpeieecHoO ¢ He3HAYUTEIbHOM OIIMOKOM 0,3
HesepHo onpeseneno Ha3HaYeHUE METalIa 0
YcTHOE 00bsICHEHHE MPAKTHYECKOT0 32 JaHU MaxkcuMaJbLHBIH 0211 —
0,4 0an0B

- 00BACHEHHE 3aaHUs [T0CIEI0BATEIBLHO, CBSI3HO, JIOTHYHO, 0,4
BBIBOJI apT'yMEHTHUPOBAH U 00OCHOBAH; IPAaBUIIBHO U
0OCTOSTENILHO JJA€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOIPOC (BOIIPOCHI)
- He3HAYUTEIIFHO HApYIIEHA TTOCIIEeI0OBATEIIEHOCTb, JIOTHKA 0,2
00BsICHEHUS 33aHHMSI, BEIBOJIBI ApTYMEHTHUPOBAHBI U
000CHOBAHBI; CTYICHT HUCIBITHIBACT HE3HAYUTCIILHBIC
3aTpyIHEHUS, OTBEYasi Ha COMyTCTBYIOIIUE BOIPOCHI
- 3HAYMTEIBHO HAPYIICHA ITOCIIC0BATEILHOCTD, JIOTHKA 0
OOBSICHEHUsT 3aJlaHusl (CTYICHT HE MOXKET OOBSICHUTh, KAKUM
00pa3oM IMPUTIIEIT K PEIICHUIO 3a]JaH¥sl ), BEIBOJIBI HE MOTYT
CUHTATHCS apTyMEHTUPOBAHHBIMU ¥ 00OCHOBAaHHBIMU; CTYJICHT
UCTIBITHIBACT 3HAYNTEIIBHBIC 3aTPYAHCHUS, OTBeUast Ha
COITYTCTBYIOIIIE BOTIPOCHI

HUTOIO 3

1.4. MarepuajbHO-TeXHHYECKOE

aTTeCTalluu

ATTecTanus NpoBOJUTCS B JJAOOPATOPHH MaTEpHAIOBEACHHUS

1.5. YueOHo-mMeTOnMuYeckoe W HHGPOPMALMOHHOE

NMPOMEKYTOYHOM aTTecTaluu

HOpMaTI/IBHO-HpaBOBbIe AKTbI

. TOCT 9150-2002 OcHoBHBIE TapaMeTPbl METPHUECKUXPEIBO.
I'OCT 8509-72 Cranp npokaTHas yrioBasi paBHOIIOJIOYHAs

. 'OCT 8239-72 banku nByTaBpoBBIE

. TOCT 8240-72 Cranb ropsiuekaranas. [lIBemnepsl.

I'OCT 6032 - 2003 Cranu u crijnaBsl KOPPO3UOHHO-CTOMKHE

©COENDUTAWNE
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ol0ecrieyeHue Ui TPOBeAeHHUS IPOMEXKYTOYHOM

ol0ecrieyeHne [JIs1 TPOBeJAeHUSA

FOCT 2770-89 YcnoBHble 0603HaYeHUA KNHEMATUYECKUX 31eMEHTOB
I'OCT 1643-81 Koneca 3y0uarble, IMIMHAPUYECKHE, JOMYCKU

I'OCT 9.316 - 2006 Enunas cuctema 3amuThl OT KOPPO3UU U CTapEHUS
I'OCT 9040 -74 EC3KC Metaiusl 1 crjiaBbl. PacueTHO-3KCITyaTalluOHHBIA METO/




10. T'OCT 9.913 - 90 Metamisl U CIUIaBbI

11. TOCT 1020 - 97 1iBeTHbIE METAJLJIBI U CILJIABbI

12. TOCT 5781-82 Apmartypa

13. TOCT 10884-94 Apmarypa TepMoMexaHU4ecKas yIIpOYCHHAs

14. TOCT 8239-89 banka

15. T'OCT 26020-83 banka

16. TOCT 8509-93 Yroa0K paBHOMOJOYHBIN

17. TOCT 8510-86 Yronok HepaBHONOIOYHBIN

18. T'OCT 8240 -97 llIBennep ropsiuekaTaHbIi

19. TOCT 8278-83 llIBemiep rHyTHII

20. TOCT 2715-75 Cetka

21. TOCT 2879-88 IllecturpanHuk

22. TOCT 19903-74 JIuct ropsiuekaTaHbIi

23. TOCT 19904 -90 Jluct X0n0qHOKATAHBII

24. TOCT 14918 -80 JInct OLUHKOBAHHBII

25. TOCT 8568 -77 Jluct pucieHslii

26. T'OCT 8706 -78 JIuct mpOCeUHO-BBITSKHOM

27. TOCT 24045-94 Jluct cTanbHO# PO HINPOBAHHBIN(TTPOGHACTII)
28. T'OCT 3262-75 Tpy6a Bonorazomnposoanas (Tpy6a BI'TI)

29. TOCT 10704-91 Tpy6a snektpocBapHast npsimorioBHas (Tpyba D\C)
30. TOCT 30245-2003 [Ipodunb cTanbHOI THYTHIM 3aMKHYTHIN CBapHOI KBaJpaTHBIHA

OcHoBHbIE yUeOHbIC U31aAHUA
31. KonrynoB, .M. Marepuanoseaenne : yueOnuk / KontynoB W.U., Kysnemor B.A.,

Yepenaxun A.A. — Mocksa : KnoPyc, 2018. — 237 c. — (CIIO). — ISBN 978-5-406-05998-2. —
URL.: https://book.ru/book/922706

32. .MarepuanoBeZieHHe U TeXHOJOrus MaTepuanoB. B 2 4. Yacte 1: yueOHHK JUIsI CpeTHETOo
npodeccronanbHoro oopasosanus / I'. I1. @erucos [u ap.] ; mox pegakumeit I'. I1. @erncoa. — 8-
u3a., nepepad. u mon. — Mocksa : UzparensctBo FOpaiit, 2020. — 386 c¢. — (IIpodeccuonanbHoe
obpaszoBanue). — ISBN 978-5-534-09896-9. — Tekct : anexrponnsiii / ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/456355

33. MarepuanoBeieHle U TEXHOJIOTUsl MaTepuanoB. B 2 u. Yacte 2: yyeOHUK Ui CpelHEro
npodeccuonansuoro oopazosanus / I'. I1. detucos [u ap.] ; mox penakuueit I'. 1. detucoBa. — 8-¢
u3M., nepepab. u non. — Mocksa : U3narensctBo FOpaiit, 2020. — 389 c¢. — (IIpodeccronansnoe
obpaszoBanue). — ISBN 978-5-534-09897-6. — Texkcr: anekrponusii / DbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/456356

34. 3ammmatua B.H. OcHOBBI MatepuanoBeneHus (MeTaymiooOpaboTka) (2-¢ u3m., cTep.)

yueOHuK. - M.: Axanemus, 2018

JlonoJIHUTeIbHbIEe y4eOHble H3IaHUSs
35. Uepenaxun A.A. MarepuanoBenenue (2-e u3n., crep.) yueOHuk.- M.: Axagemus, 2018

HNHTepHeT-pecypcesl
36. Online-gocTyn Kk rocyaapcTBEHHBIM CTaHAapTaM. Pexxum nocryma:
http://standards.narod.ru/gosts/

MeToanyeckue yKkazaHusi sl 00y4aIOUIMXCS 10 OCBOECHHIO THCIHMIIJIMHBI

37. Metoauueckue yKazaHus JUIsl 00yJaroIUXCs 110 BHIIOJIHEHUIO MPAKTHYECKUX padoT.

38. Mertoanueckne yka3zaHHS 1T O0YJAIOMIMXCS 1O BBITIOIHEHHIO 3aIlaHUH CaMOCTOSTETIbHOM
paloThI.
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