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1.MACHOPT PABOYEN MTPOIT'PAMMBI YYEBHOI JUCIHUTLIAHBI
OI1.05S MATEPUAJIOBE/IEHUE

1.1. OO6aacTp NnpUMEeHEeHHs POTrPaAMMBbI

PaGouas mporpamma y4eOHOM AMCUUIUTAHBI SIBJISETCS YaCTbIO MPOTrPAMMBI
MOJATOTOBKU CHNECHMAIMCTOB cpeaHero 3eeHa (nanee - [ITICC3) B cooTBETCTBUM €
dI'OC CIIO no cnemmansHocTd  13.02.13 DOkcnmnyaranuss U 00CTy>KUBAHUE
ANEKTPAYECKOTO M 3IIEKTPOMEXAHUYECKOTO 000PY10BaHUS (IIO OTPACISAM).

1.2. Mecro nucuuminnsl B crpykrype IIICC3:
JIUCLMIIIIMHA BXOOUT B MNPOQPECCHOHAIBHBIA y4E€OHBIA LMK, B COCTaB
o0menpoPecCHOHATBLHBIX TUCIUTUIMH.

1.3.11eqiu 1 TpeOOBAHKS K Pe3yJbTATAM OCBOCHUS Y4COHOH TUCHHUILIHHBI:
HM3yueHne  OUCLMIUIMHBL  HAmpaBiieHO Ha  (QopmupoBaHue  OoOMMX W
npPo(heCCHOHATIBHBIX KOMIETCHIMH, BKITIOYAKOMIMX B c€0s CTOCOOHOCTB!

OK 1. BeiGupare cnocoObl pemeHus 3agady mpo(ecCHOHANBHOM NEATEIbHOCTH
NPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 2. Mcnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIN3A U MHTEPIPETALNA
uHpopMami W HWH(POPMALMOHHBIC TEXHOJOTWUM JUIS BBIMOJHECHUS 3aaa4
npo(PEeCCUOHATIBHOMN AEITETEHOCTH;

OK 5. OcywecTBinsiTh YCTHYKO M TNHCBbMEHHYK) KOMMYHUKALIAK HA
roCyIapcTBEHHOM si3bIke Poccuiickoii denepanmm ¢ y4eToM OCOOEHHOCTEH
COLMAITBHOIO U KYJIETYPHOTO KOHTEKCTA,

OK 9. Tlonmb30Barbes NPoPECCUOHATBHON JOKYMEHTAMENR HA TOCYAAPCTBEHHOM U
WHOCTPAHHOM $I3BIKAX;

[IK 1.1. BBINOMHATE ONEpanyy MO TEXHUYECKOMY OOCITYXMBAHUIO U PEMOHTY
ANEKTPUYECKOTO U ANIEKTPOMEXAHNYECKOTO 000PY10BAHHS,

[K 2.1. OcymecTBasTh MmIaHUuPOBaHUE padOT MO IKCILTyaTalluK SJIEKTPUYECKOTO U
ANEKTPOMEXAHNYECKOTO 000PYI0BAHHS,

[IK 3.1. IIpoBOAMTH AMArHOCTUKY TEXHUUYECKOTO COCTOSHUS SJEKTPUYECKOIO U
ANEKTPOMEXAHNYECKOTO 000PYA0BAHHS SHEPTOYCTAHOBOK;

IIK 3.2. OcyecTBasaTh TPoBeACHUE PadOT MO TEXHUYECKOMY OOCITYKUBAHUIO W
PEMOHTY  JJIEKTPUYECKOTO M DJIEKTPOMEXAHMYECKOro  00OpyAOBaHUs
SHEProyCTaHOBOK.

B pe3yabTare ocBoeHHS yUEOHON TUCHUIIIMHBI 00yYarOUUIACS JOJIKEH YMETh:

— ONPEACTATh CBOWCTBA U KJIIACCH(PUIIUPOBATh KOHCTPYKIIMOHHBIE MATEPUAJIBI,

— ONPEACTATh TBEPAOCTh MAaTEPUAJIOB,;

— ONPEACIATh PEKUMBI OTKHTA, 3aKAJIKH W OTITYCKA CTaJIN;

— MOA0OMPATh KOHCTPYKIIMOHHBIC MATEPUAIIBI IO MX HA3HAYCHUIO U YCIIOBUSIM
SKCIUTyaTaluu;

- nmoadMparh CHocoObl U PEKUMBI 00paOOTKM METAJIOB JI W3TOTOBJICHHS

Pa3INYHBIX JIETAJIEH.



B pesynbrare ocBoeHust yueOHON AUCHUIIIMHBI 00YYatOIIMIICs TOJKEH 3HATD:

— BUJBI MEXQHUYECKOUM, XUMUUYECKON U TEPMHUUECKONH 00pabOTKH METAIIOB U
CIJIaBOB;

— 3aKOHOMEPHOCTH MPOLIECCOB KPUCTAUIM3ALMH U CTPYKTYPOOOpa30OBaHHUs
METAJIJIOB U CIUIABOB,

— KJjaccu(PpUKalrio, OCHOBHbIE BUJIbI, MAPKUPOBKY, 00JIACTh MPUMEHEHHUS U BUJIbI
00pabOTKN KOHCTPYKLMOHHBIX MaTEPUATIOB,

— METOJIbl U3MEPEHUS NAPAMETPOB U OMPEACTIEHUSI CBOMCTB MATEPUAIIOB,;

— OCOOEHHOCTH CTPOCHHMSI METAJIIOB U CILJIABOB,;

— OCHOBHBIE CBEJICHUS O HA3HAUYCHUM U CBOMCTBAX METAJIOB U CILIABOB,
TEXHOJIOTUS UX MPOU3BO/ICTBA;

— OCHOBHBIE CBEJICHHS O KOMIO3UIIMOHHBIX MaTepPHAJIOB;

CYLIHOCTh TEXHOJIOTUYECKUX MPOLECCOB JIMThS, CBAPKW, OOpaOOTKH METAJIOB

JABJIICHAEM U PE3aHHEM.

1.4. Kosim4ecTBO 4acoB HAa OCBOEHHE NPOrpaMMbl y4eOHOH AMCUMIIMHBI:

MakcuManbHOW yueOHON HArpy3ku oOydaromerocs 72 yaca, B TOM YHCIIE:

- 00s13aTeNBbHON ayIMTOPHON yueOHOM Harpy3ku oOyyaromerocs 60 vaca,

- POMEXKYTOYHAs arrecrauus 12 yacos.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM TUCIHUIIINHBI

2.1. O0beM yueOHOH AUCHHUIJIMHBI H BUABI Y4e0HO0ii padoThI

Bupn yueOHoii padoThl Oo0bem yacos

MakcumajibHast ydeOHasi Harpy3ka (Bcero Mo mnporpaMmme 72
AHUCUUIJINHBI)
Oo0s13aTeibHAS ayAUTOPHAS yueOHAs HATPY3KA (BCEro) 60
B TOM YHCIIE:

JIEKLINH, YPOKHU 40

MPAKTHYECKUE 3aHATUSA 20
CamocrosiTeibHAs padoTa o0yuaromuxcsi (Bcero) -
IIpomexxyTouHasi arrecTanusi B opMe 3K3aMeHA 12




2 .2. TemaTuveckuii mJ1aH u coaepkanue y4eoHoii mucuumiuabl OIL0S Marepuanosenenue

HaumeHoBaHue Coaep:kaHue yueOHOro MaTepuaJia, JIadopaTopHbie H MPAKTHYECKHE 3AHATHS, Ob6vem | YpoBeHnb Konwbi
pa3aeyioB H TeM CaMOCTOsITeIbHAS Pa00Ta 00y4aromerocs, KypcoBasi padora (nmpoekr) (eciu YacoB | OCBOEHHS |KOMIETEeHIHil,
npeoycmMompenst), NHbIe BUAbI Y1e0HOH padoThl B COOTBETCTBHH € Y4eOHBIM IJIAHOM (¢popmupoBanu
10 KOTOPBIX
crnoco0cTByeT
3JIEeMEHT
NPOrpaMMmsl
1 2 3 4 S
Pasznen 1. PU3HKO-XHMHYECKHE OCHOBbI MATEPHAJIOBEICHHUSA 12
Tema 1.1 Coaep:kaHue yueOHOro MaTepuaJa 10 OK 01, OK 02,
CtpoeHue u Ienb w 3amayu AUCHMIUIMHBL POIb METaNIoOB, WX CIJIABOB W HEMETAJIHYECKUX OK 05, OKO09,
CBONCTBA MaTepHajoB B MalIMHOCTpOoeHWHU. KpaTkuil 0030p pasBUTHS METAUTyPrHYECKOd U IIK1.1IIK2.1-
MaTEePHAJIOB. meTtajutoobpadaTeiBaronieil mpoMblieHHOCTH B Poccum. XapakTepHble (QU3HUUEcCKue U IIK3.2
IInaBnenue u XUMHUYECKHE CBOWCTBA METANJIOB, UX CIUIABOB C MeTaslaMu U Hemerannamu. Kpusbie
KPHCTAJJIM3AIM | HarpeBaHUsl U oxJaxaeHus MeTaos. [IoHATHe «KpUTHUECKHE TOUKI». AJUIOTPONNYECKUe 2 1
sl METAJLIIOB npeBpatieHuss B Metayutax. OCHOBHBIE CBOICTBa METAJJIOB, MX 3HAYEHHE INPU BBIOOpE

CILUIAaBOB JJIsI M3TOTOBJICHUS JeTajieldl mMaumuH. McnblTaHue METa/iOB Ha PacTsKEHUE, Ha
TBEPAOCTb, YAAPHYKO B3KOCTb. KpaTkue cCBeneHHs O TEXHOJIOTMYECKUX HCIBITAHUSX

METAJIJIOB
IpakTuueckoe 3ausTue Nel OnpeneneHue TBEPAOCTU METAJUIA. 4 2
CamocrositenbHas padora odyuaromuxcs Nel IToaroroeka cooOmenus: Ha Temy: «Pomb 4 3
METAJIJIOB, UX CIIJIABOB M HEMETAJJINYECKUX MAaTepHasioB B MAIIMHOCTPOEHUIY.

Tema 1.2 Coaep:kaHue yueOHOro MaTepuaJa 2

Metoasbl CoBpeMeHHbIE (PU3NKO-XUMHUECKHE METObl aHAJIHM3a METAJUIOB U CIIJIABOB. MUKPOAHAJIH3,

H3MepeHust peHTreHorpaguyecknii  aHanuM3. MarHuTHas M yJIbTPa3BYKOBash — Ne(EKTOJOTHSL.

napamMeTpos " IIpumenenne paguoakTUBHBIX U30TONOB. [lunaToMeTpuYecKuii METOA 2 1

CBOICTB

MATEepPHAJIOB.

Tema 1.3 Coaep:kaHue yueOHOro MarepuaJa 2




IIpoussoacTso
YyIryHA H CTAJH

ITonstne o uyryHe. OCHOBHbIE XMMHYECKHE AJIEMEHTBL, BXOIALIUE B COCTaB UyI'yHA, UX
BJIMSIHUE HA CBOMCTBA 4yryHa. McxoaHble MaTepuaisl A1 NPOU3BOACTBA uyryHa. IlonsTue
o cranu. OTiauuue cTajau OT YyryHa [0 XUMHYECKOMY cocTaBy U cBoiicTBaM. Kpatkas
XapaKTepPUCTHKAa  COBPEMEHHBIX  CIOCOOOB  NIPOMU3BOACTBA  CTANHM,  KHCJIOPOJHO-
KOHBEPTOPHBIN, MAPTEHOBCKUI U B djekTponedax. Packucinenue cranu. JlOCTOMHCTBA U
HEeJOCTaTKH  K&XAOro  crmocoba, UX  TEXHUKO-3KOHOMHUYECKHE  ITOKA3aTeNH.
OHeprocOeperaromue  TEXHOJIOTMH TPH  TNPOU3BOACTBE  CTal.  KOHBEPTOP C
KOMOWHHPOBAHHON TNPONYBKOW, IBYXBaHHAas MAapTEHOBCKas Medb. Pa3imBka CTalu U
MOJIy4eHHUE CIUTKOB. IIOHATHA O MPOU3BOACTBE CTANMU MO BAKYYMOM U 3JIEKTPOLLIAKOBBIM
neperuiaBoM, 00padoTKe CTalnu CHUHTETUYeCKMMHU LutakamMu. Kpucrannmsauus u cTpoeHue
ciutka. JleexTsl CIUTKA ¥ MEpBI IO UX MPEAYIPEKACHUIO

Tema 1.4

Coaep:kaHue yueOHOro MaTepuaJa

IIpoussoacTso
HBETHBIX
METAJLIOB

CaoticTBa mMenu. [Ipou3BoacTBO Menu: oOoraleHue MEIHBIX Py, MOJTyYeHHE YePHOBOM
menu, papuaupoBanue meau. CeolicTBa amoMuHus. [IpOU3BOACTBO aTFOMUHUS: MTOJTyYEHUE
TJIMHO3EMA, DJIEKTPONIU3 TIINHO3eMa, pad)MHUPOBAHKE MEPBUYHOTO ATIOMHUHMS. THUTaHOBBIE
pyael. IlpomsBoactBo TuTaHa. TuraHoBble crutaBbl. MarHueBble pyabl. [lonstue o0
SJIEKTPOJUTUYECKOM CIIOCO0E MOTy4YeHusi MarHusi. MarHueBble CIIaBbl

Paznen 2. OcHoBH

bI€¢ MOHATHSA 0 CIIJIaBaXx

20

Tema 2.1

Coaep:kaHue yueOHOro MaTepuaJa

Kenesoyriepon
HCThIC CIIJIABbI

Ilonstue o cmmase. Tunbl CHJIABOB. TBEPABIM PACTBOP, XUMHUYECKOE COEAUHEHHUE,
MexaHnueckas cMecb. [IoHsATHE O AuarpaMme COCTOsIHUA CIUIaBOB. KpuTuueckue TOUKH
MpeBpalleHus B CIuTaBax. J{marpaMMbl COCTOSTHUS CILIABOB, 0Opa3yoIIie HEOrPaHUYECHHBIE
U OrpaHUYE€HHbIE TBEpAble pacTBOpbl. dDopma yrjaepoaa B CIUIaBaX C  KEJIE30M.
CTpyKTypHBIE COCTABJISIFOINNE JKEJIE30yTJIEPOJUCTHIX CIJIABOB YIIPOIIECHHAs AUarpaMma
COCTOSIHUSI (OKEJI€30-LIEMEHTUTY, ee aHanu3. OnpeneseHne KPUTHUECKUX TOYEK CTajiel u
YyT'yHOB O auarpaMmme. Jlenenue kene30yriepoarCThIX CIIJIABOB HA CTAJIU U YyT'YH.

IIpakTuueckoe 3ansitue Ne2. AHanu3 AuarpaMMbl COCTOSIHUS KeJI€30YTJIEPOIUCTBIX
craBoB. M3ydeHne MUKPOCTPYKTYP YIVIEPOAUCTBIX CTAJIEH B PABHOBECHOM COCTOSIHUHN

CamocrositesibHas padora oOyuarommuxcsa Ne2 [logroroBka OMOpPHBIX KOHCIEKTOB IO
teMme: «BnusHue neekToB METATypPrudecKoro NPOUCXOXKISHHsI HA CBOHCTBE CTAJIN.

Tema 2.2

Coaep:kaHue yueOHOro MaTepuaJa

YyryHsl u

Knaccupukauus dyryHoB. BiusiHHe MOCTOSIHHBIX NpUMecell Ha CBOWCTBA U CTPYKTYPY

yriepoaucThbie

gyryHa. benbiii uyryn. Ero crpykrtypa, cBolicTBa, npumeHeHue. Cepblii 4yryH, ero

OK 01, OK 02,

OK 05, OK09,

K1 1TIK2. 1-
T1K3.2
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CTaJIHu

CTpyKTypa, csoiictBa, MapkupoBka no I'OCTy u nmpumenenue. KoBkuil uyryH. Metospl
MOJlyueHus KOBKOro uyryHa. Ero crpyktypa, cBoiictBa, Mapkuposka mno I'OCTy wu
npuMeHeHue. BricokonpouHbIi UyryH, €ro CTpyKTypa, cBoiicta, MapkupoBka no 'OCTy u
npuMeHeHne. AHTU(PUKIMOHHBIE YYTYHBI, MApPKUPOBKA, U npuMeHeHue. Knaccuduxanms
craiel BuusAHue copepkaHHUs yriaepoga M MOCTOSHHBIXIIPUMECEH Ha CBOWMCTBA
YIJIEPOJUCTBIX CTalei. YTIEpOAUCTbIE KOHCTPYKLUOHHBIE CTAJd, UX MAapKUpPOBKA IO
I'OCTy, cBoiictBa u mnpuMmeHeHue. HWHCTpyMeHTalbHblE YINIEPOJUCTBIE CTallH, WX
mapkupoBka 1o I'OCTy, coiicTBa, 06JaCTh NIPUMEHEHHUSI.

Tema 2.3
JlerupoBaHHbie
CTAJH

Coaep:kaHue yueOHOro MaTepuaJa

Bnusinne nerupyromux 3J€MEHTOB Ha CBOMCTBA cTanell. KOHCTpyKIIMOHHBIE JIErMPOBAHHbIE
CTalu, UX CBOMCTBa, cocTaB, MapkupoBka 1o I'OCTy, npumenenue. MHCTpyMeHTanbHbIE
JIETUPOBAHHBIE CTajiM, UX COCTaB, cBoiicTBa, MapkupoBka mo 'OCTy. Cranu u crutaBel €
ocobbiMu cBoticTBamu, Mapkuposka o I'OCTy, npumeHneHune

IpakTnyeckoe 3ansitme Ne3 lckpomas mpoba. OmpeneneHne XUMHYECKOTO COCTaBa
cranu. M3ydeHne CTpyKTypbl JISTHPOBAHHBIX CTaJICH.

Tema 2.4
Cnaasbl
LBETHbBIX
METAJLJIOB

Coaep:kaHue yueOHOro MaTepHuaJa

Mens u ee cmiasel. Jlatyam u Oponsel. CocraB, cpoiictBa MapkupoBka mo ['OCTy.
[Ipumenenue natyHei u OpoH3. AFOMUHUEN U ero cruiaBbl. Kitaccugukanus aJroMUHUEBBIX
craBoB. CpoiictBa, MapkupoBka no I'OCTy u mnpumeHeHHe CIUIaBOB Ha OCHOBE
aMOMUHUS, 00padaThIBa€MbIX NABJICHUEM, M JUTEHHBIX. AHTU(PPUKLHUOHHBIC CIUIABBI HA
OJIOBSIHHOM, LIMHKOBOW M CBMHLIOBOH OCHOBaxX. MapKHpOBKa aHTH(PHUKIIMOHHBIX CILIABOB
no I'OCTy, cBoiicTBa U NpUMEHEHUE.

IIpakTuueckoe 3aussTue Ne4 VzyyeHne CTpyKTypbl IIBETHBIX METAJUIOB U CILJIABOB

Tema 2.5
Tepmuueckas u
XHMHKO-
TepMHUYecKast
o0paboTka
MeTaJJI0B

Coaep:kaHue yueOHOro MaTepuaJa

Knaccupukauus Bunos tepmudeckoii o0padorku. IlpeBpartenus B MeTalaax Mpu Harpene
u oxjaxnennn. CymHocts omkura 1 wu Il poma, HasHauenwe. Buapl 3akanku;
oxjaxaaromue cpenbl. Otnyck, Bunbl. O0padotka cramu xonoaoM. CtapeHue.

Pa3gen 3. DjieKTpoTeXHHYECKHE MATEePHAJIbI

Tema 3.1.
AM3JIeKTpuYecK
He MaTepHaJbl

Coaep:kaHue yueOHOro MaTepuaJa

Knaccupukaums  >nekTpoTeXHHYeCKUX  MarepuaioB.  OCHOBHBIE  BJIEKTPHUYECKHE
XapaKTePUCTUKN Au3JIeKTpUKkoB. CTpoeHHe U Ha3HaueHue pesuHbl. OCHOBHBIE CBOMNCTBA

OK 01, OK 02,
OK 05, OK09,
K1 1TIK2. 1-
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MJIACTUYECKUX MAcC M MOJUMEPHBIX MaTepHANIOB. TBepAbIe HEOPraHUYECKUE TUIIEKTPUKH.
CBoiicTBa CMa304YHBIX U a0Pa3HBHBIX MATEPHAJIOB.

IIpakTuueckoe 3ansitue NeS M3mepeHue »sJeKTpUUECKOH MPOYHOCTH U YAEIBHBIX

IIK3.2

COIPOTHBJIEHUH TBEPABIX NUAJIEKTPUKOB. M3ydeHHe METONOB ONpeneNieHHus MapaMeTpOB 2
TV3JIEKTPHKOB
IIpakTHyeckoe 3ausaTue Ne 6 CBolicTBa myiacTmMacc 2
CamocrosiTenbHass padota oOyuaromuxcst Ne3. IloaroroBka MUHHM NMPOEKTa Ha TEMY: )
«IIpeBparieHus B MeTajulax MPU HArpeBe U OXJIKICHHN.
Pasnen 4. KoHcTpyKkunoHHBIE MAaTepHAJIBI H HX 00padoTKa 18
Tema 4.1 Oommue | Coaepxranue yueGHOro MaTepuasia 2
cBelAeHHs 0 KOHCTPYKIIMOHHAs MPOYHOCTb, €€ poJib B BKCIUTyaTallMd TEXHUKH. KOHCTPYKIMOHHBIE
KOHCTPYKUHMOHH | cTajy o0IIero Ha3HaA4eHUs, yriepOJUCThbIe CTall, aBTOMATHBIEC CTAIH, HU3KOJIETHPOBAHHBIC 2
bIX MATEPHAJIAX. | KOHCTPYKIHMOHHBIE CTAJH, HIAPUKOTIOIITHITHUKOBBIE CTAJIH.
Tema 4.2 Coaep:kaHue yueOHOro MaTepHuaJa 2
OcHoBBI Buner cnecapubix pabot. Pabodyee MecTo M paunOHaIbHAsE OpraHU3aLUs TPyda clecaps.
cjecapHoii I1pu€ Mbl pa3sMeTKM, PyOKH, pe3ku, ONUIMBaHus U abpenus. [IpuMeHseMblii MHCTPYMEHT
o0paboTku U TEXHOJIOTHs BBITIOJHEHHs CjlecapHoil oOpaboTrku MartepuanoB. CBepiieHue, Hape3aHue 2
MEeTAJIJIOB pe3bObl, KJIE TKa, MIaBKa, MasHUeE, Jy:KEeHHE, TEXHOJOTUs MX BBINONHEHMS U Ha3HAaueHME.
be30macHOCTh BBIMIOJIHEHUS ClleCapHbIX padoT
Tema 4.3 Coaepxanue yueOHOro MmarepuaJa 2 OK 01, OK 02,
Oo0padoTka ITonsitue o mpouecce pe3aHusi. [IBwkeHuss npu pe3annu MetauioB. Kmaccugukanus OK 05, OKO09,
METAJLJIOB HA OCHOBHBIX CMOCOO0OB 00pabOTKM METalJOB pe3aHHeM B 3aBHCHMOCTH OT XapakTepa IKT1.1TIK2.1-
METAJJIOPEXKYII | TJIABHOTO JBUKEHUS M JBIDKEHUsI TIOZaYd. DJIEMEHThI pe3aHusi: riyOnHa pe3aHus, moaaya, 5 I1K3.2
HX CTAHKAX U CcKOpocTh pe3aHus. OCHOBHBIE HYaCTH U KOHCTPYKTHBHBIE 3JIEMEHTbI TOKApPHOTO
npoxonHOro pe3na. OCHOBHBIE yIJIbl TOKAPHOTO pe3lia, UX BIMSHUE HA MPOLIECC PE3aHMSL.
Knaccudukanuys TOKapHBIX Pe3LOB
Tema 4.4 Coaep:xkaHue yueOHOro MaTepuaJa 2
Oo0padoTka OOuiee Ha3Ha4YeHHWE CTAHKOB TOKApPHOH rpymnmbl, ux kiaccupukauus. OCHOBHBIE Y3JIbI
MEeTAJIJIOB Ha TOKAPHOBHUHTOPE3HBIX CTAHKOB. Y HUBEPCAJIbHBIE MMPUCIIOCOOIEHHS ISl TOKAPHBIX CTAHKOB.
TOKAPHBIX H PaboTel, BBITIOJHSEMbIE HA TOKAPHO-BHHTOPE3HBIX CTaHkax. OCOOEHHOCTH MpPOLIECCOB U )

CBECPJHIIbHBIX
CTaAaHKaXx

SJIEMEHThl pPEXKHUMa PE3aHHsi TPH CBEPJEHUU, 3EHKEPOBAHUM H  Pa3BEPTHIBAHUU.
Knaccugukanus cBepsi, 36HKepOB U Pa3BePTOK, MX HasHayeHHe. PaboThI, BBIMIOMHSIEMbIC HA
CBEPJIMJIBHBIX M PACTOYHBIX CTAHKAX




Tema 4.5
Oo6padoTka
MeTAJJIOB Ha
CTPOTAJIbHBIX H

Coaep:xkaHue yue0HOro MaTepuaJa

CYH_IHOCTB u 00JacTh MNPUMECHCHUA CTPOTraJIbHbIX CTAHKOB, MPHUMCHCHUEC I[OJ'I66)KHBIX
CTaHKOB. Pa6OTbI, BBITIOJTHACMBIC HAa CTPOraJIbHbIX U I[OJ'I66)KHBIX CTaHKax.

M1010€ KHBIX

CTAHKAX

Tema 4.6 Coaep:kaHue yueOHOro MaTepuaJa

O6paboTka Ocobennocru mpouecca ¢peseposanus. Cxemel ppesepoanus. Knaccudukanuus dpes mo

MATEpPHAJIOB HA
({pesepHbIx n

KOHCTPYKIIMM W TEXHOJOTMYecKuM mpu3Hakam. Kiaccudukauus (pesepHbIX CTaHKOB.
Pabotbl, BEIMONTHSIEMbIE Ha KPYTIONLTH(OBATIBHBIX CTaHKaX. [IpUTUPOUYHBIE W TOBOTOYHBIE

mangoBanabHbIX | pabotel. KpaTkue cBeneHust 0 paboTe XOHUHTOBAJIBHBIX CTAHKOB

CTAHKAX.

Tema 4.7. Coaep:kaHue yueOHOro MaTepuaJa

duektpodusnye | Cxempl, marepuan. CpaBHUTENbHAs XapaKTEPUCTHUKA SJIEKTPHUECKUX METONOB 00pabOoTKU

CKHe U MeTayyioB. [loHsTHe 00 aHOMHO-MEXAaHWYECKOW U YJIbTPa3BYKOBOH 0OpabOTKE MeTalioB.

3JjekTpoxumMuye | CymHOCTb 3JIEKTPOXUMHYECKOro MOJUpOoBaHus [IpuMEeHEHHE 3JIEKTPUYECKHX CrnocoOOoB

CKHE MeTObI 00pabOTKN METAJIOB B PEMOHTHOM ITPOU3BO/ICTBE

o0paboTkun

MeTaJLJI0B.

IoBepxHoCcTHASI

o0paboTka

MeTaJL10B 0e3

CHATHSA

CTPYKKH

Tema 4.8. Coaep:kaHue yueOHOro MaTepuaJa

DNeKTpo U CymHocTe cBapku. J[OCTOMHCTBA M HENOCTAaTKU Ipoliecca CBapku. THIIBI CBapOYHBIX

ra3ocsapka coennHEeHUN W mBOB. TpeOOBaHUS, NpPEABSABISEMbIE K KaueCTBY CBAapOYHOIO IIIBA.
IlepcrnekTuBbI pa3BUTHs CBAPOYHBIX TEXHOJOTUNH. KOHTPOJIb CBAPOUHBIX COCIUHEHNUI.

Tema 4.9 Coaep:xkaHue yueOHOro MaTepuaJa

Oo6padoTka Odusnyeckas CYIIHOCTh TUIACTHYECKOH aedopmammii u  (aKTOpbI, BIUSIOIHE Ha

MeTaJLJI0B mactTuyHocThy Mertajuia. [loHsATHe O Hakiene, BO3BpaTe, peKkpUcTaUIM3auuu. BiusHue

AABJCHHEM XOJIOMHON M Topsidel TuiacTU4deckoil AaedopMalii Ha CTPYKTYpy M CBOHCTBA MeTajuia.

TemnepatypHslil HHTEpBaJ ropsiaeli oopaboTku nasiaerueM. Ileperpes u nepexor
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Pazagen S. UHcTpyMeHTAJIbHBIE MATEPHAJbI

o

Tema 5.1 Oomue | Cogepxranue yueGHOro MaTepuasia 2 OK 01, OK 02,
cBeJeHHsl 00 TpeboBanust K CTaNsAM, IPUMEHSIEMBIM JJIs1 U3TOTOBJICHUS] HHCTPYMEHTOB. Y IJIEPOIUCTHIE OK 05, OKO09,
HHCTPYMEHTAJIb | MHCTPYMEHTAJIbHBIE CTaNH. JIermpoBaHHbIE MHCTPYMEHTANbHBIE CTajdu. bricTpopexyune 5 IIK1.1IIK2.1-
HBIX UHCTpyMeHTaJbHble cTanu. lltammbl s XonomHOro AeGOpMUPOBaHUS W ropsuer IIK3.2
MaTepHajaax LITAMIIOBKH.

IIpomexyTouHas aTTecTanus - JK3aMeH 12

HToro no aucuuniaune: 72
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3. YCNOBUA PEANM3ALNN  MPOrPAMMbLYYEBHON
ANCUMMNNHDBI

3.1. TpeboBaHNA K MWUHUMaNIbHOMY MaTepPUa/IbHO-TEXHUYECKOMY
obecneveHNIO y4ebHON ANCLUMN/IUHBDI

Peanusauma nporpammMbl  AUCUMMOAWHBLL - TPebyeT Hannuua KabuHeTta
matepuanoBefeHns  ANs NPoBeAeHUs MPAKTUYECKUX 3aHATUIR, TPYNMOBbIX WU
MHAMBMAYaNbHbIX KOHCYNbTaUWMA, TEKYLlero KOHTPOAS U MNPOMEXYTOUHOWN
aTTecTauunn.
O6opyaoBaHMe:
- paboyee MeCcTO npenojasarens;
- cneyuann3MpoBaHHas mebenb (CTONbI, CTYNbSA MO KONMYECTBY 0byyarowmxcs);
- [LOCKa y4YeHun4eckas.
TexHn4yeckune cpeacTBa 00yUeHus:
- KoMnbloTep (HOYTOYK);
- MYNbTUMEANNHBIA NPOEKTOP, IKPaH.
YyebHO-HarnsgHole nocobus: nnakatbl, Yy4eOHO-HarnsagHbIE nocobus,
obecneumBarolme TemaTtuyeckme WANKOCTpauMM no paboyerr nporpamme
AWCUMMANHBLI, B TOM 4ucne, BUAEO-ayaAMo MaTepuasnbl, KOMMbHOTEPHbIE
npeseHTaumu.

KomnbtoTep MMeeT [OCTYN K 31EeKTPOHHO-OMOMINOTEUYHBIM CUCTEMAM,
BbIXO[ B rNn06anbHYyl ceTb VIHTEpPHET, OCHALLEeH NMLUEH3NOHHbIM MPOrpamMMHbIM
obecneyeHunem.

3.2.Y4ebHO-MeTOAMYECKOE n NH(opMaLMOHHOe obecrieyeHue
peasin3auum y4ebHon ANcUMnIvHBbI
OCHOBHbIe y4ebHble n3aaHNs
1 MatepunanoBefieHMe 1 TeXHONOrMa matepuanos. B 2 u. Yactb 1 : yuyebHUK Ang
cpefiHero npogeccuoHanbHoro obtpasosaHus / . T. ®eTtucos [u gp.] ; nog
pegakuyven [I. . detmucoBa. — 8-e u34., nepepab. u pgon. — Mocksa
M3paTenscTBO KOpanT, 2020. — 386 ¢. — (IMpodeccnoHanbHoe o6pa3oBaHne). —
ISBN 978-5-534-09896-9. — TeKCT : 3N1eKTPOHHbIA /| IBC KOpant [cant]. —
URL: https://urait.ru/bcode/456355
2. MaTepunanoBefeHne 1 TexHonorua matepmanos. B 2 u. YacTtb 2 : yuebHUK ans
cpegHero npodeccuoHansHoro o6pasosaHua / . . ®eTtucos [n ap.] ; nog
pefakumein . T. detmcosa. — 8-e u3g., nepepab. m pgon. — MockBa
M3paTenbcTBO KOpanT, 2020. — 389 c. — (IMpodeccnoHanbHoe o6pa3oBaHme). —
ISBN 978-5-534-09897-6. — TeKCT : 3N1eKTPOHHbIA // IBC KOpant [cant]. —
URL: https://urait.ru/bcode/456356
3. [MNOWKWH, B. B. MaTtepuanoBefeHue: YyUYeObHUK ans CcpefHero
npoeccmnoHanbHOro o6pasosanua/ B. B. MnowknH. — 3-e u3fg., nepepad. u
pon. — Mocksa: M3patenbctBo KOpainT, 2021. — 463 c. — ([MpodeccnoHanbHoe
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obpasoBaHue). — ISBN 978-5-534-02459-3. — TeKcT: 3neKTPOHHbIN // 3BC
KOpainT [caiiT]. — URL: https://urait.ru/

[JononHuTeNbHble yYebHble N3OaHWS

4. T'ypeeBa, M. A. MeTannoBegeHne: MakKpo- W MUKPOCTPYKTYpPbl NUTERHbIX
aNtOMVHMEBbLIX CMNMaBOB: y4yebHoe nocobue And cpefHero nNpogeccuMoHanbHOro

obpasosaHus / M. A. lNypeeBa, B. B. OBuUMHHUKOB, M. H. MaHakoB. — 2-e u3j.,
nepepab. wn pgon. — MockBa: W3patensctso HOpant, 2021. — 254 c. —
(MpogeccnoHanbHoe o6pasoBaHne). — ISBN 978-5-534-11002-9. —  TekcT:

aNneKTPOHHbIN // IBC KOpanT [cainT]. — URL: https://urait.ru/
5 TypeeBa, M. A. MeTannoBefeHne CBapkKM aftOMUHWEBLIX CMIaBOB: Yy4yeOHOe
nocobme pnna cpegHero npodeccroHanbHoro o6pasosaHusa / M. A. 'ypeesa,

B. B. OBunHHUKOB, B. . PasaHues. — 2-e wu3g. — Mockea: W3gartenbcTBO
KOpanT, 2021. — 243 c. — (MpoeccnoHanbHoe obpasoBaHue). — ISBN 978-5-
534-11484-3. — TekCT: 3NeKTpoHHbIn //  3BC HOpawnt [cant]. —

URL: https://urait.ru/

NHTepHeT-pecypcbl

6. academia-moscow.ru. - MartepuanosegeHue (3/1eKTPOHHOE MPUNOXKEHNE).

7. http:/lwww.materialscience.ru/- MaTepunanosegeHue| TKM| Csapka|
BecnnaTtHo ckayvatb| JleKunmn| YuebHuk.

8. http://catalog.iot.ru/- Katanor o6pa3soBaTesibHbIX peCcypcoB B ceTu VIHTepHeT.
9. pedagog-kniga.net/17638-materialovedenie-laboratomyj-pr”:ikum-e-n... -
MatepnanosegeHue. J1abopaTopHbIiA MPaKTUKYM.

10. Bce o0 wmarepuanax u  matepuanosegeHun//  Materiall.m:  URL:
http://materiall.ru/.

11. MatepuanosegeHue // Material Science Group: URL: www.materialscience.ru.
12. MnatkoB B.. Jlutepatypa no Matepmuanam un maTtepuanosegeHuro//
Materialu.com.: URL:http://materialu-adam.blogspot.com/.

13. CanT gns  CTyAeHTOB W npenogasatenen//  twirpx.com: URL.:
http//www.twirpx.com/files/machinery/material.

MeToAnyeckne pekoMeHgauum ans  o0yyalolMXcss N0 OCBOEHMIO
ANCUNNNTNHBI

14. MeTogunyeckume ykasaHusa gns 06y4varoLwmMxca no BbIMOSIHEHMIO NMPAKTUYECKUX
paboT.

15. MeTogmyeckme ykasaHus [And 06ydyatrowmxca Mo BbIMOSIHEHUIO 3afaHWni
CaMOoCTOATE/IbHON PaboThl.
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4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUA YUEBHOI

JUCIHUATLINHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI H OLICHKH PE3yJbTATOB 00Y4YCHHS

Pe3yabTaThl 00yueHus

®DopMBbI U METOABI
KOHTPOJIA H OLEHKH

OO01re KOMIEeTEeHINH:

OK 1. Beilbupare cnocoObl pemeHuss 3anad  MpodecCHOHATBHON
NeSATENbHOCTH IPUMEHUTENBHO K PA3JIMUHbIM KOHTEKCTaM;

OK 2. Hcnonp3oBaTb COBpeMEHHBIE CpEeACTBa I[IOMCKA, aHaiu3a u
UHTEpIpeTanud WHpOpMaUMu W HMH(POPMALMOHHBIE TEXHOJOTHH IS
BBIMOJIHEHUS 3371249 MPOPECCHOHATBHON AEATENbHOCTH,

OK 5. OcylecTBiasTb YCTHYIO M IHCbMEHHYIO KOMMYHHUKAallUIO Ha
rOCyAapCTBEHHOM si3bike Poccuiickoit @enepannu ¢ y4eToM 0COOSHHOCTEH
COLIMAJIbHOTO U KYJIbTYPHOI'O KOHTEKCTA,

OK 9. Tlonp3oBarbcst  mpodh)eCCHOHATIBHOM
roCyJJapCTBEHHOM U MHOCTPaHHOM SI3bIKax;

NOKyMEHTauuen  Ha

IIpodeccronanbHbIE KOMIIETEHIIUN
I[IK 1.1. BbImonHATE OmEpaluu MO TEXHHYECKOMY OOCTYKHUBAHUIO U
PEMOHTY 3JIEKTPUYECKOTO H 3JIEKTPOMEX aHUUECKOT0O 000pyI0BAHNUS,

INIK 2.1. OcyuectBisaTe IUIAHUPOBaHHME padOT MO BKCIUTyaTallUuH
3JIEKTPUIECKOTO U IEKTPOMEXaHUUECKOr0 000py10BaHMUS,

IIK 3.1. IIpoBoauTh  OUArHOCTUKY  TEXHHYECKOrO  COCTOSIHUS
3JEKTPUIECKOTO U 3JIEKTPOMEXAHUIECKOT O obopynoBaHus
SHEPrOyCTaHOBOK;

IIK 32, OcymectBiaATh npoBeneHHe paboT MO TEXHHYECKOMY

OOCITy’)KUBAaHHIO M PEMOHTY 3JIEKTPHYECKOTO M 3JEKTPOMEXaHWYECKOTO
000pyIOBaHUS SHEPTOYCTAHOBOK.

YMETh:
OTIPeneNsATh
MaTEePUAITBI,
OTIPENeNATh TBEPAOCTh MATEPHAIIOB,

OTIPEAEIIATh PEKUMBbI OTIKHTA, 3aKAJIKU U OTITyCKa CTaJIH,

nonOupaTh KOHCTPYKLIMOHHBIE MAaTEPUAJIbI IO UX HA3HAYEHUIO U YCIOBUSM
SKCILUTyaTallnH,

- monOuparh ciocoObl U PEKUMBbI 00PaOOTKH METAIIJIOB JJIST U3TOTOBJICHUS
Pa3IMYHBIX AeTajeH.

CBOWCTBA M  KJAacCHU(UIHMPOBATh  KOHCTPYKLIUOHHBIC

3HATB!
BUJIbI MEXaHUYECKON, XUMHYECKON U TEPMUIECKOM 00pabOTKH METAJIOB U
CILIaBOB;

3aKOHOMEPHOCTH TPOLIECCOB KPHUCTALIM3ALNN U CTPYKTYPOOOpa3OBaHHUS
METAJJIOB U CILIaBOB;

KJIaCCU(UKALIUIO, OCHOBHBIE BHIIbI, MAPKHUPOBKY, 00JAaCTh MPUMEHEHUS U
BUBI 0OpabOTKN KOHCTPYKIIMOHHBIX MaTEPHAJIOB,

METOABI H3MEPEHHS [TaPAMETPOB U OTIPENEICHUS] CBOHCTB MAaTEPHAJIOB,;
0COOEHHOCTH CTPOEHHSI METAJUIOB U CILJIABOB,;

OCHOBHBIE CBEHECHMs O HA3HAUYEHUH W CBOWCTBAX METAJUIOB M CILIABOB,

Texymui KOHTPOJIb!

- ONPOC YCTHBIN
(bponTanbHLIN);

- TECTHPOBAHHUE,

- BBITIOJTHEHUE
MUCHbMEHHON paboTHI;

- BBITIOJTHEHUE
NPaKTUIECKOH paboThI
(vHouBURYyanpHas Gopma
padoThI)

OueHka pe3yJbTaTOB
BBITNTIOJIHEHUA
CaMOCTOSITENIbHON PadOThI

IIpomexyTouHnas
aTTecTauus B
SK3aMEHA.
MIPOBECHUS
MIPOMEKYTOUHON
aTTeCTalUU.  BBINOJHEHUE
KOMILJIEKCHOTO
5K3aMEHALIMOHHOTO 3aaHHs

dbopme
Meton
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TEXHOJIOTHA UX TIPOU3BOACTBA,
OCHOBHBIC CBCACHNSA O KOMIO3ULMOHHBIX MaTCPHUAJIOB,

CYHIHOCTb TCXHOJIOTHYECKHUX TMPOUHCCCOB JIMThA, CBAapKu, o6pa60T1<1/1
MCTAJIJIOB JABJICHUEM U PE3AHUEM.

4.2. ®oHA OUEHOYHBIX CPEACTB /AJsl NPOBEACHHUS MPOMEKYTOYHOM
arrecTauuu 00y4arIUXCS M0 AUCHUIIIMHE

Iloka3zare/in 1 KPpUTEPHU OLICHUBAHUSI KOMIIETECHIHIT
[Tokazarenn W KPUTEPUM OLICHWBAHMS KOMIICTCHLIMM, OINMWCAHUE 1K
OLICHMBAHUS COACPKATCS B IPUIIOKEHUH 1.

KoHTpoabHBIE H TECTOBBIC 3aJaHUA
KOHTpOJIBHBIE 3a1aHUs COAEPKATCS B PUIIOKEHUH 1.
MetoanyecKkne MaTepHabl

Meroaudeckue Marcpyaibl, ONPCACIAIOINUC IIPOUCAYPLlI OLCHHUBAHWA

3HAHWHA, YMEHUH, XapaKTEPU3YOIMX (POPMUPOBAHUE KOMIETEHIUI, COACpkKaTCS
B MPWJIOXKEHUH 1.
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Hpunoxenne 1

KoHTpoJ/ibHO-01I€eHOYHbIE CpeCcTBA
AJIS1 POBeAeH s MPOMEKYTOUHOM aTTeCTALIUU MO AUCLUIJINHE
OIL.05 MaTtepuanoBeaeHue

1.1.  dopma npoMeKYTOUHOI aTTecTaLMuU: 3K3aMeH (6 ceMecTp).

1.2. Cuctema oueHUBaHMsI pe3y/IbTaTOB BbINOJIHEHUs 3aAaHUIA

OueHnBaHME PE3YNIBTATOB BBITIOJHEHUS 3aJaHHH TPOMEKYTOYHOW AaTTECTALUH
OCYIIECTBIIAETCS HA OCHOBE CJIEAYIOIIHUX MPUHIUIIOB!

JOCTOBEPHOCTH OIICHKH — OLIEHWBAETCI YPOBEHb C(OPMHPOBAHHOCTH 3HAHHH,
YMEHHM, TPAKTHYECKOTO OMbBITa, OOmMUX © NPOPECCHOHATBHBIX KOMIIETCHIINH,
MPOEMOHCTPUPOBAHHBIX OOYYAIOIIUMHUCS B XO/I€ BBITIOTHEHUS 33/ TaHUS;

a/ICKBATHOCTH OIICHKH — OLIEHKA BBITIOTHEHHS 33aJaHUH JOJDKHA TTPOBOJHUTHCS B
OTHOINEHUH T€X KOMIETECHINH, KOTOPble HEOOXOAUMBI I 3P PEKTUBHOTO BBITIOTHEHUSA
3aJaHHUS,

HAQ/JIE)KHOCTH OIIEHKH — CHCTEMAa OLEHUBAHUA BBIMIOJIHEHUS 3aJaHUM OJDKHA
00magaTh BBICOKOM CTENEHBIO YCTOHYHMBOCTH TPH HEOJHOKPATHBIX OIIEHKAX YPOBHSI
c(OPMHUPOBAHHOCTH  3HAHUHM, YMEHHMH, TMPAKTHYECKOTO  OMbITa, OOmMMX H
npo¢eCCHOHATBHBIX KOMIIETEHIIUH 00YYarOIHXCS;

KOMIUTEKCHOCTH OIICHKH — CHCTEMa OIICHMBAHWS BBITIOMHECHUA 3aJaHUM TOJDKHA
MO3BOJIITh WHTETPATHBHO OIICHWBATH OOIMHKE W TNPO(ecCHOHATHHBIE KOMIETCHIINN
00y4arOImuXCs;

OOBEKTHBHOCTH OIIEHKH — OLIEHKAa BBITIOJIHEHUS 3aJaHUM JODKHA OBITh
HE3aBHUCUMOW OT 0COOEHHOCTEH TPO(eCCHOHANPHONH OPHEHTALMH WM TPEITOYTCHHH
NpenoaBaTeneH, OCyMECTBIAIOIIMX KOHTPOJIb HITH ATTECTALIMIO.

[Ipy BBIMOTHEHWH TPOLEAYP OLEHKHA 3aJaHHUH MCTONB3YIOTCA CIETYIOIIHE
OCHOBHBIE METOMBI:

METO/] paciyeTa IEPBUYHBIX OAIJIOB;

METO/I pacyeTa CBOAHBIX OANJIOB;

Pe3ymbTaTel  BBIIONHEHWS  3aJaHUA  OLECHUBAIOTCA B  COOTBETCTBHH  C
pa3padOTaHHBIMU KPUTEPUAMH OLICHKH.

Hcnonb3yercs ATy OanbHAsA IKaa 111 OLIEHUBAHUSA PE3yIbTaTOB OOYUCHHUS:

[lepeBoxn mATH OaNBHOM IIKAIBI YYETA PE3YJIBTATOB B MATH OABHYIO OLEHOYHYIO
OIKAITY:

Onenka KomdecTBo 6anioB, Ha0paHHBIX 32 BLINOJTHEHIE

0 UTOTraM ATTCCT AN

TEOPETHIECKOTO H MPAKTHYCCKOTO 3aAHM S, CPeTHHIT 011

OneHka 5 «OTAMIHOY 4,6-5
OneHka 4 «xopomo» 3,6-4.5
OneHka 3 «yI0BICTBOPHTCIHEHO» 3-3.5
OneHka 2 «HCYIOBICTBOPHUTCIHHO <29
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1.3. KOHTpO/IbHO-0LIeHOYHbIE CPeACTBA
1.3.1 3apnaHue:

1. OTBETUTH HA BOMPOCHL.

2. BBINIOJTHATH MPAKTHYECKOE 3a/TAHHUE.

IIpumepHblie Bonipockl AJ1s1 cobeceJ0BaHUS

1. ATOMHO-KpUCTAINTUYECKOE CTPOCHHUE METAILIOB

2. Tepmueckas 00paboTka ctami. Buasr TepMuyeckoin 00pabOTKH

3. CpolicTBa U CTPYKTYPHI CEPBIX U OEIBIX YYTYHOB

4. Crinasbl Ha ocHOBe Meau. O0Imas XapakTepUCTHKA MEIHBIX cIuiaBoB. JlaryHu. bponss
5. Kopposusa. Buasl kopposun

6. XKeneso u ero ciaeel. CriiaBbl JKelie3a ¢ yriaepoaoM. J(uarpamMmma cOCTOSTHUA CHCTEMBI
HKEJE30 — YIIEepos

7. HedekTsl KpuCTAIIMYECKOTO cTpoecHUs. JInHelHbIe TeeKThI

8. CTpyKTypHBIE TapaMETPHI HAHOYACTHIL, UX (hOpMa U pasMep

9. Ousnyeckue, XHMUYECKUE U IKCIUTyaTAHOHHBIE CBOMCTBA MaTEPHAIOB

10. MeToapl nccneqoBaHusA METAIJIOB. H3YYEHHE CTPYKTYPBI

11. Knaccudukarus yriepoaucThiX U JETHPOBAHHBIX CTAJIEH MO KAYE€CTBY W HA3HAYECHUIO
12. Tumnsl KpUCTATIMYECKUX PEMIETOK U UX XapPAKTEPUCTHKH. AHU30TPONHUA U
MOTUMOP(HU3M METATIIOB

13. Yopyras u mactudeckas aegopManus METaioB

14. Bnusaue yraepoaa v mpuMece Ha CBOMCTBA cTalu. JlerupoBaHHbBIE CTAIH

15. TexaOMOTHA TEPMUUECKOH 00Pa0OTKH cTaimu. OTKUT U HOPMATH3AIM. 3aKalKa

16. Knaccudukarms cranei

17. O6mue ceeaenus o Mmetamax. CrovicTBa u kinaccupukarms. J{eexTrsr B KpUcTaIax.
Kpucranmzamms u3 pacmnasos. [lomumopdabie ipeBpanieHus

18. Xumuko-TepMuueckas 00padoTKa CTanu

19. MeToapI HCTIBITAHUH TBEPAOCTH METAIIOB (MeToA bpurens)

20. KauecTBO MaTepHalioB U €T0 OLICHKA

21. JInarpaMMbl COCTOSTHHSA CIUTABOB, B KOTOPBIX 00Pa3yeTCs XUMHUIECKOE COETHHEHHUE
KOMITOHEHTOB

22. MexaHn4YeCKUe UCTIBITAHUS MaTEPHAIOB

23. MexaHu4yecKHe CBOMCTBA CTAJIEH B 3aBUCUMOCTH OT U3MEHEHUSA COACPKAHUS
yriepoaa

24. I10BEpXHOCTHOE YIIPOYHEHUE CTAIHU

25. Yyrynsl. CTpyKTypa 4yryHa

26. Buap! nedopmartun. VcnisiTaHus: MaTepHaioB Ha MTPOYHOCTH

27. CTpyKTypa ¥ CBOWCTBA CIJIABOB (JIHArpaMMa COCTOSTHHS KEJe30-yTIIepoT)

28. Hanomarepuansl 1 0COOEHHOCTH MX TIOTYUYESHHS

29. DKciepUMEHTAIbHbIE METO/IbI ONPEACIEHHS TBEPAOCTH MAaTEPHATIOB

30. CBo¥icTBa YyTYHOB B 3aBUCHMOCTH OT (hopMmbI rpadura (Oembie, cepbie, KOBKHE,
BBICOKOTIPOYHBIE)

31. Onpeaenenue yaapHOH BA3KOCTH MAaTEPUATIOB

32. CpoticTBa natyHed U OpoOH3

33. Ympyrasa u mmactudeckas aeopMarys MeTauion
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34. MapkupoBKa 4yryHa

35. [lomHBIH OTXKUT W HOPMATTU3ALUA (CTPYKTYPBI, CBOHCTBA, 0COOCHHOCTH TEXHOJIOTHH)
36. Biiusanue yrnepoaa v npuMecel Ha CBOMCTBA CTaIH

37. JedexTs! kpucTamumyeckoro ctpoeHus. Jlunernsie nedexrsl. Jucmokarms
38. LlemeHTauus, e€ BUIbI, TOCTOMHCTBA, HEIOCTATKH

39. Cnnassl. TBepable pacTBOpbI BHEAPEHU. TBEp/bIe PACTBOPHI 3aMEILIECHHSA
40. MeToapl HcCNeA0OBAHUS CTPYKTYPBl MATEPHUAIIOB

41. Menp u ee criaBbl

42. Buipl XUMHUKO-TEPMHYECKOH 00pabOTKH cTamu

43. Buapl koppo3un. MeToapl 3aIUTHI METAITIOB OT KOPPO3UHU

44. TexHOJIOTUs MAaTEPHAJIOB U TEXHOJIOTHYECKUE CBOMCTBA

45. MexaHu4yecKre HCTIBITAHUA MAaTEPUAIIOB

46. MenHbIe cTIaBbl, MApKH, IPUMEHEHUE

47. Haromarepuansl 1 0COOEHHOCTH MX TIOTyUYESHHS

48. LIBeTHBIE CILIaBBI

49. IInaBneHHE U KPUCTAILTA3ALIMS METAILIIOB

50. Hep:xkaseroniye u KaponpoYHbIE CTAIA

51. Mertannu4deckue cnijaaBbl

52. A30THUpOBaHUE CTAIH

53. Knaccudukanus 4yryHOB

54. IInmacTmaccsl

55. lIpenmet marepuanoseneHus. CBeACHUSA TTO HCTOPUH MaTepuanoBeaeHus. [Ipoomemspr
M JOCTHKEHHSI COBPEMEHHOTO MAaTEPHATIOBEICHU.

56. Xumuko-TepMuyeckas 00padoTKa.

57. {narpamma coctosanus Fe-C

58. MeToapl UCTTBITAHHH TBEPAOCTH MeTaToB (MeToa Poksena)

59. AmrOMUHMI U €ro CraaBbl

60. HemeTtanmmuueckue MaTepuansl

IIpumepHbie NpaKkTHYECKHE 3a1aHUSI

1. Jns W3rOTOBJCHUS TOKOMPOBOMAIMUX YIPYTHX JIIEMEHTOB BHIOpaHAa OpoH3a
bpbHT1,7: npuBeauTe XMMHYECKHH COCTAB CIUIABA, PEKHM TEPMHUYECKOW OOpaOOTKH.
Haznaunte Bug 00paboOTKH.

2. OnpenenuTs PeKUMBI pe3aHUs MPU MPOJOIbHOM TOYEHHH 3aroTOBKU auaMmeTpoM D
JUTA 3aIaHHBIX ycIioBHM 00padoTkm B muametp d Ha mmuHy |. MHCTpyMmeHT - pesenn
TOKapHbIA MPOXOJHOM, OCHALIEHHBIM MIACTUHOM u3 TBEpaoro cmiasa. (CTaHOK —
TOKapHO-PEBOJBBEPHBIM C TOPU30HTAIIBHOM OCBIO BpAIllEHHA PEBOJILBEPHOM TOJIOBKH
moa. 1I'340. 3aroroBka — mpokaT ropsyekaranelii u3 ctamu 45 ¢ HB 160 Pesen
TOKAPHBIM TPOXOJHOW, OCHAIICHHBIM IIACTHHOM U3 TBepaoro crwiasa T5KI10.
I'eomeTpuueckue 3meMeHThl pesua: o = 60°% al = 12°; [0 = 12°; r = 1 mm. ®opma
TepeaHe TMOBEPXHOCTH — PaaWycHas ¢ oTpuuarenbHo (ackoin. D = 47,8 mm; d =
45mm; 1 =25 M.

3. Paccuutath W CKOHCTPYMPOBATh COCTABHOM TOKAPHBIM TIPOXOJHOH pe3el ¢
TUTACTUHKOW W3 TBEPIOTO CIUIaBa I YEPHOBOTO OOTAaYMBAaHWA Baja W3 cTamd 45 ¢
npeaenom nmpoyHocTd oB = 750 MIla (= 75 krc/mm2). mametp 3arotoBku D = 80 Mm,
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riyonHa pesanus t = 3,5 MM, momavya S = 0,2 mm/00, BbUTET pe3na L = 60 MM, TTIaBHBIN
yroi B miaxe @ = 45°

4. Onpeaenutre OCHOBHOE TEXHOJOTHYECKOE BpPEMs MPH CTPOTAHUHM MOBEPXHOCTH TMPHU
YCJIOBHUH, YTO IUPUHA MOBEpXHOCTH 200 MM, monepeyHas nmogaya 3a 1BouHou xoa S=0,3
MM, YHCJIO ABOWHBIX XOJ0B pe3ia n=60 B MHHYTY, TTTyOHHA CTPOTAHUS t=3 MM, TTIaBHBIN
yroJi B miane pesua @1=450. Ctporanve MOBEPXHOCTH MPOUZBOAUTCS 32 OAUH MPOXO.
[IpuBeaure cxemy 00padOTKH

1.3.2. Kputepuu oueHkun
MaxkcumanmpHOE KOJMMYECTBO OajsIoB 32 BBINIOJHEHHE TEOPETHUECKOTO 3aJaHUA
«CobecenoBanue o Bompocam» — 2 Oajuia.

Omenka 3a 3amanume «CoOecemoBaHME TIO  BOMPOCaM»  OTMPEIENAETCS
CYMMHUPOBAaHHEM OaioB B COOTBETCTBHH C pE3yJbTaTaMH cOOECeIOBaHUA TO 2
BOMpocaM. BepHbIN OTBET HAa OJTWH BOTIPOC OIIEHWBAETCs B 1 OasL.

bannwr 3a
Kpurtepun o11eHKH K TEOpeTHYECKOMY 3aAHHIO KpUTEPUHN
OLIEHKH
Makcumananb
HbIH 021 — 1
1 - IeMOHCTpUpyeT ryOOKOe, MOJIHOE 3HAHWE W MOHUMaHWe y4eOHOTO 1
MaTepuana;
- JaeT TOYHOE ONpeAe€HWE W HCTOJKOBAHUE OCHOBHBIX TOHSTHH,
TEPMHUHOB;

- IPU OTBETE JE€MOHCTPHUPYET CAMOCTOATENBHOCTD CYKAECHUM, TPUBOAUT
BEPHBIC apT'YMEHTHI, ACJIACT MPABUJIBHBIC BHIBOADI,

- MOCJIEIOBATENBHO, YETKO, CBSI3HO, JIOTHYHO U 0€30mHN00YHO H3/Iaraer
yueOHBII MaTepua,

- IPaBHUJIbHO 1 00CTOATEILHO OTBEYAET Ha CONNYTCTBYHOIIHNE BOIPOCHI

2 - IEMOHCTPUPYET 3HAHKNE U IOHNMaHUe Y4eOHOro MaTepuaa; 0,6
- B OCHOBHOM IIPaBWJIbHO, 0€3 HW3MEHEHHs OCHOBHOH CyTH, IaeT
orpezaeNeHus IOHATUH, TEPMUHOB;

-[IpU OTBETE JAEMOHCTPUPYET CaAMOCTOSITENIbHOCTb CYXKIEHUMN, BBIBOJbI
BEPHbIE, HO HEIOCTaTOYHO apryMEHTHPOBAHBI,

- y4eOHBIi MaTepuaj U3jaraeT B ONPENEJICHHOW JIOTMYECKOH
MOCJIEIOBATEIbHOCTH

- TIPU OTBETE Ha BOMPOC JOMYCKAET HECYLIECTBEHHBbIE OMIMOKU U (MJIN)
He Ooyee ABYX HENOYETOB, KOTOPBIE CTYAEHT MOXKET  HCIPABUTh
CaMOCTOSITENIHO TIPU TPeOOBAaHWU IPETONABATENs; NAeT INPABUJIbHbIE
OTBETHI HAa COMYTCTBYIOIINE BOIPOCHI

3 - PacKpbIBaE€T OCHOBHOE CONEp KaHUe yueOHOro MaTepHarna, 0,3
- JONyCKaeT OMMOKH B ONPEICSICHHH M HCTOJKOBAHUH OCHOBHBIX
MOHSITUH, TEPMHHOB, KOTOPbIE MOXET HCIPABUTh CAMOCTOSITEJBHO WM
npy HeOOJTBIION TTOMOLIY TPENOAABATEIIS;

- CaMOCTOSITEIbHO (POPMYJIMPYET OTBET HAa BOMPOC, MPUBOAUT YACTHIHO
BEpHbIE apPTryMEHTBI, OT/AEIbHbIC BBIBOAbI HEJb3sl CYUTATb BEPHBIMH U
000CHOBaHHBIMU;

- HapylleHa JIOrMYecKas MOCIeA0BaTeIbHOCTh H3JIOKEHHs y4eOHOro
MaTepuaia, Ipu OTBETe Ha BOIPOC AOMYyLIeHa onHa rpydas omubka u
(unn) Gonee NByX HEIOUETOB,
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- CTYIEHT
COMYTCTBYIOLIME BONPOCHI

HUCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA, OTBCYAA Ha

MMOHSITUM, METOJIHK;
- TAIOTCA HEBEPHBIE OTBETHI HA BONPOCHI

- HE PacKpbIBAETCS] OCHOBHOE COAepIKaHUe Y4eOHOro MaTepuana; 0
- HE 3HAeT WM JaeT HEBEPHOE OIpeesieHUe 1 UCTOJIKOBAHUE OCHOBHBIX

nToro 1

MaxkcuMaabHOE KOJIMYECTBO OalUIOB 3a BBHINOJIHEHHE 3amaHus «PeleHue 3amaqun»
— 3 6amma. CTymeHT monydaet Juisd permeHus mo 1 3amade w3 Kaxaou auciarumeet (1,5
Oarna 3a 3a1a4y)

Ne Kputepun oueHkH K NpakTHYeCKHM 3agayam 1 banbl 3a kpuTEepUU OLICHKU
1 Pacmudposka mapku merasia MakcumajbHbIH 0ana — 1
oaJL
BepHo pactimdpoBana mapka meTania 1,0
Mapka merayuia pacmupoBaHa C HE3HAYUTEIBbHOU OMUOKON 0,5
HesepHo pacmudpoana Mapka MeTajuia 0
2 Knaccupuxauus meraniaa Maxkcumagnbubiii 6ama — 0,8
oaJL
BepHo onpenenena knaccudpukanusi JAHHOTO METaJIa 0,8
Hesepro onpenenena kiaccuukanys JAHHOTO METaJLIa 0
3 XapakTepuCcTHKH CIIABA Maxkcumagbubiii 6amn —0,4
oajia
BepHo onpenenennl XxapaKTEPUCTUKU CILIABA 0,6
HesepHo onpeneneHbl XapakTepUCTUKU CIIJIaBa 0
4 Pexum o0padoTku Maxkcumagnbubiii 6ama — 0,4
oaJL
BepHo Ha3HaueH Bun 00paboTKu 0,4
HesepHo HazHavyeH Bug 00padoTKH 0
5 YcTHOe 00bsicCHeHHEe IPAKTHYECKOr0 3aJaHHs MakcumaJjibHbIH 0a1 —
0,4 6a10B
- 00BsICHEHHE 3aIaHMs MIOCIEA0BATENbHO, CBA3HO, IOTUYHO, 0,4
BBIBOJ apTYMEHTUPOBAaH U OOOCHOBAH; MPABUJIbHO U
OOCTOSATENIbHO aeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BONPOC (BOMPOCHI)
- HE3HAYUTEIBHO HAPYILIEHA NOCIEA0BATEIBHOCTD, JIOTHKA 0,2
OOBSICHEHUS 3a/1aHUS, BBIBOBI ApTYMEHTHPOBAHBI U
00OCHOBAHBI, CTYZI€HT HUCIIBITHIBAECT HE3HAUUTEIbHBIE
3aTPy/IHEHUs], OTBEYAs! HA COMYTCTBYIOIINE BOIPOCHI
- 3HAUUTEJIbHO HapyllIeHa MOCIeA0BaTeIbHOCTD, IOTHKA 0
OOBsiICHEHUST 3aMaHus (CTYIEHT He MOXKET OOBSCHUTD, KAKUM
00pa3oM mpuInes K PEIEHHIO 3aJaHHs), BBIBOBI HE MOTYT
CUHTAThCSA APTYMEHTHPOBAHHBIMU 1 OOOCHOBAaHHBIMH, CTYJEHT
UCIBITHIBAET 3HAUUTENbHbIE 3aTPYAHEHUs, OTBeUas Ha
COMYTCTBYIOLIHE BONPOCHI
nToro 3
Ne Kputepun oueHkH K IpaAKTHYECKHM 3a1a4yam 2 bayubl 3a kKpUTEpUN OLICHKH
1 Pacmudposka mapku meTajia MakcumaJjibHbId 0aaa — 1
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oaJs

BepHo pactmdpoBana mapka meTania 1,0
Mapka merayuia pacmudpoBaHa ¢ HE3HAYUTEIHHON OIUOKOM 0,5
HepepHo pacmmdpoana Mapka MeTajuia 0
2 Pexum o6padoTkn MakcumajbHbIH 0ana — 1
oaJL
BepHo HasHaueH Bug 00paboTKu 1,0
HesepHo HaszHaueH Bua 00padOTKH 0
3 Pe:xumbl pesanus Maxkcumagibubiii 6amt —0,6
oajia
BepHo paccunTaHbl U HA3Ha4€Hbl ONTUMAJIbHBIE PEKUMBI 0,4
pe3aHust
PexuMebl pe3aHust pacCUMTaHbl U HA3HAYEHbI C HE3HAYUTEIbHON 0,2
omuOKOH
HesepHo paccunTaHbl U Ha3HAUYEHbI ONTUMAJIbHbIE PEXKUMBbI 0
pe3anust
4 YcTHOE 00bsICHEHHE IPAKTHYECKOT0 3aJaHHS MaxkcumajibHbIi 6a1 —
0,4 6ay10B
- 00BsICHEHNE 3aIaHMsl TIOCEA0BATENBHO, CBA3HO, IOTUYHO, 0,4
BBIBOJ apTYMEHTHUPOBAaH U OOOCHOBAH; MPABUJIbHO U
OOCTOSATENIHO aeTcsl OTBET (OTBETHI) HA COMYTCTBYIOIIUE
BONPOC (BOMPOCHI)
- HE3HAYUTEIBbHO HAPYIIEHA MOCIEA0BATEIBHOCTD, JIOTHKA 0,2
OOBSICHEHUS 3a/1aHUS, BBIBOIBI APTYMEHTHPOBAHBI U
00OCHOBAHBI, CTYZIEHT HUCIBITHIBAECT HE3HAUUTEIbHBIE
3aTpyIHEHUs], OTBEYAsl HA COMYTCTBYIOIINE BOIPOCHI
- 3HAYUTEJIbHO HAPYIIEHA MOCIEN0BATEIBbHOCTD, JIOTHKA 0
OOBsiCHEHUs] 3aMaHus (CTyIEHT HE MOXET OOBSICHUTD, KAKUM
00pa3oM mpUIIes K PEIIEHHIO 3aJaHHs), BBIBOJBI HE MOTYT
CUHTAThCSA APTYMEHTHPOBAHHBIMU 1 OOOCHOBAaHHBIMH, CTYJEHT
UCIBITHIBAET 3HAUUTENbHbIE 3aTPYAHEHUs, OTBEUas Ha
COIYTCTBYIOLIHE BONPOCHI
nToro 3
Ne Kputepun oueHkH K IpaKTHYECKHM 3a1a4am 3 basbl 3a kpuTEepUU OLICHKU
1 Pacmudposka mapku merasia MakcumajbHbIH 0ana — 1
oasL1
BepHo pactmdpoBana Mapka meTania 1,0
Mapka merayuia pacmupoBaHa ¢ HE3HAYUTEIHHOU OMMOKOH 0,5
HesepHo pacmudpoana Mapka MeTajuia 0
2 XapakTepHuCTHKH CILIABA MakcumajbHbIf 0ana — 1
oasL
BepHo onpenenensl XxapaKTEPUCTUKU CILJIABA 1,0
HesepHo onpeneneHa XapakTepUCTUKH CILIABA 0
3 PexuMbl HCIIBITAHUSI MATEPUAJIOB MakcumajbHblii 6aa1 —0,6
oajia
BepHo nogoOpaHb! pesKUMbI HCTIBITAHUH 0,4
Pe>xumbl ncnibITaHuil mooOpanHbl ¢ HE3HAUYUTENIbHOM OMHOKOH 0,2
Hesepro nonoOpanbl peskUMbl HCIIBITAHUN 0
4 YcTHOE 00bsICHEHHE IPAKTHYECKOT0 3aJaHHS MaxkcumaJbHbIN §aJ11 —
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0,4 6a10B

- 00BsICHEHHE 3aIaHMs TIOCIEAOBATENbHO, CBSI3HO, JIOTHYHO, 0,4
BBIBOJ apTYMEHTUPOBAH U OOOCHOBAH; MPABUJIbHO U
OOCTOSITENIbHO aeTCst OTBET (OTBEThI) HA COMYTCTBYIOILIHE
BONPOC (BOMPOCHI)
- HE3HAYUTENBbHO HAPYIIEHA MOCIEA0BATEIBbHOCTD, JIOTHKA 0,2
OOBSICHEHUS 3a/1aHUS, BBIBOIBI ApTYMEHTHPOBAHBI U
0OOCHOBAHBI, CTYJIEHT HUCIBITHIBAET HE3HAUUTEIIbHBIC
3aTPyIHEHUs], OTBEYAs! HA COMYTCTBYIOIINE BOIPOCHI
- 3HAUUTEJIbHO HapyllleHa MOCIeA0BaTeIbHOCTD, IOTHKA 0
0OBsicHeHUsT 3aMaHus (CTyIeHT HE MOXET OOBSICHUTD, KAKUM
00pa3oM mpuIes K PEIEHHIO 3aJaHHs), BBIBOBI HE MOTYT
CUUTAThCSA APTYMEHTHPOBAHHBIMUA U OOOCHOBAHHBIMH, CTYJEHT
UCIBITHIBAET 3HAUNUTENbHbIE 3aTPyAHEHUs, OTBEeUas Ha
COMYTCTBYIOLIHE BONPOCHI
nToro 3
Ne Kputepun oueHkH K IpaKTHYeCKHM 3aga4yam 4 banbl 3a kpuTEepUU OLICHKU
1 BepHO BbINOJIHEHBI pacyeThbl MakcumajbHbIH 0ana — 1
oasL
BepHO BBINOIHEHBI pacyeThl 1,0
PacueTs! BBINIOJTHEHBI C HE3HAYNUTENBHON OMMUOKON 0,5
HeBepHO BBINOJIHEHBI PaCUEThI 0
2 Cxema oOpaboTkH MakcumajbHbIH 0ana — 1
oasL
BepHo npencrasiieHa cxema 00pabOTKu 1,0
Cxema o0pabOTKH MPEACTABIICHA ¢ HE3HAYUTENILHON OImMOKON 0,5
HesepHo npencrapneHa cxema o0paboTKu 0
3 Ha3naueHnne merajiia MaxkcuMaabHbIH 021 —0,6
oajia
BepHo onpeneneHo Ha3HauUeHUE MeTAJIA 0,6
HasHaueHue Meraimia onpeaeneHo ¢ He3HAYUTENbHOU OmmnOKoN 0,3
HesepHo onpeneneHo Ha3HAUEHHUE MeTaJlIa 0
4 YcTHOE 00bsICHEHHE MPAKTHYECKOT0 3aaHHS MaxkcumajbHbII 6a1 —
0,4 6a10B
- 00BsICHEHHE 3aIaHMs MIOCIEA0BATENbHO, CBA3HO, IOTUYHO, 0,4
BBIBOJ apTYMEHTUPOBAaH U OOOCHOBAH; PABUJIbHO U
OOCTOSATENIbHO aeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHUE
BOIPOC (BOMIPOCHI)
- HE3HAYUTEIBHO HAPyILIEHA NOCIEA0BATEIBHOCTD, JIOTHKA 0,2
OOBSICHEHUS 3a/1aHUS, BBIBOIBI ApTYMEHTHPOBAHBI U
00OCHOBAHBI, CTYZIEHT HUCIIBITHIBAECT HE3HAUUTEIbHBIE
3aTPyIHEHUs], OTBEYAsl HA COMYTCTBYIOIINE BOIPOCHI
- 3HAUUTEJIbHO HapylleHa MOCIeA0BaTeIbHOCTD, IOTHKA 0
OOBsICHEHUST 3aMaHusl (CTYIEHT He MOXKET OOBSICHUTD, KAKUM
00pa3oM mpuInes K PeIeHHIO 3aJaHHs), BBIBOBI HE MOTYT
CUHTAThCSA APTYMEHTHPOBAHHBIMU 1 OOOCHOBAaHHBIMH, CTYJEHT
UCIIBITHIBAET 3HAUUTENbHbIE 3aTPYAHEHUs, OTBEeUas Ha
COMYTCTBYIOLIKE BONPOCHI
nToro 3
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1.4.  MartepuanbHO-TeEXHMYECKOe  ObGecriedyeHVe A0S MPOBEAeHUs
NPOMEXYTOYHOI aTTecTaumm
ATTecTaLus NPOBOANTCS B KabUHETe MaTepuasioBeeHNs.

15.  Y4yebHO-meTOAMYECKOE W MHMOpMauUWoHHOe obecrnedeHne  anA
NpoBeAeHNSA MPOMEXYTOUHON aTTecTauum
OCHOBHbIE Y4ebOHble 13haHus
1 MarepuanosefeHne 1 TexHonorma marepuasios. B 2 4. Yactb 1 : yyebHMK Ang
cpeaHero npodeccunoHanbHoro obpasosaxus / I. M. ®etncos [u ap.] ; noa pepakumei I
M. ®etncosa. — 8-e n3f., nepepad. n gon. — Mocksa : N3gatenbcTBo KOpait, 2020. —
386 c. — (MpodheccmoHansHoe obpasoBaHue). — ISBN 978-5-534-09896-9. — TekcT :
3NeKTPOHHbIN // SBC KOpaiT [canT]. — URL: https://urait.ru/bcode/456355
2. MaTtepuanoBefieHne U TexHoNormsa marepuvanoB. B 2 u. YacTb 2 : yyebGHUK ans
cpeaHero npodeccroHanbHoro obpasosaxus / I. M. ®etncos [u ap.] ; noa peagakumei I
M. ®etncoBa. — 8-e n3f., nepepad. n gorn. — Mocksa : N3gaTenbcTBo KOpaiTt, 2020. —
389 c. — (MpodeccmoHansHoe obpasoBaHue). — ISBN 978-5-534-09897-6. — TeKcT :
3NeKTPoHHbIN // SbC HOpainT [canT]. — URL: https://urait.ru/bcode/456356
3. MnowknH, B. B. MaTepuanoBefeHne: y4eOHUK A1 CpeAHero npogecCMOHaIbHOro
o6pasoBaHus / B. B. MnowknH. — 3-e u3g,, nepepab. u gon. — MockBsa: M3aaTensCcTBo
FOpawt, 2021. — 463 c. — ([MpoheccnoHanbHoe o6pasoBaHue). — ISBN 978-5-534-
02459-3. — TekKcT: 3aneKTpoHHbIN // IBC KOpanT [canT]. — URL: https://urait.ru/

JononHuTtenbHble yyebHble U3gaHUA
4. TypeeBa, M. A. MeTannoBefeHne: Makpo- W  MUKPOCTPYKTYPbl  JIMTEMHbIX
IOMVHUEBBLIX CMJ/1aBOB:  y4yebHOe Mocobue [nnf  CpefHero npoeccMOHaIbHOMo

obpazoBaHusi/ M. A. I'ypeea, B. B. OBUMHHMKOB, W. H. MaHakoB. — 2-e  u3[,,
nepepa6. wn pon. — MockBa: W3patensctBo  HOpait, 2021. — 254 ¢. —
(MpodheccnoHanbHoe  obpas3oBaHue). —  ISBN 978-5-534-11002-9. —  TekcT:

3NeKTPOHHbIN // SBC KOpainT [canT]. — URL: https://urait.ru/

5. l'ypeeBa, M. A. MeTannosefeHne CBapKM aJItOMUHMEBBIX CMNJIaBOB: y4ebHOe nocobme
ANa cpedHero npodeccnoHanbHoro obpasoBaHus / M. A. I'ypeesa, B. B. OBUMHHIKOB,
B. N. PazaHueB. — 2-e u3g. — Mocksa: W3patensctBo HOpaitt, 2021. — 243 ¢ —
(MpodpeccnoHanbHoe  obpasosaHue). —  ISBN 978-5-534-11484-3. —  TekKcT:

3NeKTPOHHbIN // IBC KOpawT [cainTt]. — URL.: https://urait.ru/

NHTepHeT-pecypchbl

6. academia-moscow.ru. - MatepunanoBefeHue (31eKTPOHHOE MPUIOXKEHNE).

7. http://www.materialscience.ru/- MarepuanosegeHne| TKM| Csapka| BbecnnaTHo
cKayatb| Jlekunn| YU4ebHuK.

8. http://catalog.iot.ru/- Katasor obpasoBaTenbHbIX peCypcoB B CeTU IHTEpHET.

9. pedagog-toiga.net/17638-materialovedenie-laboratomyj-pr*ikum-e-n... -
MartepwvanosegeHue. J1abopaTopHbIiA MPaKTUKYM.

10. Bce o matepuanax n marepuanosefeHun// Materiall.ra: URL: http://materian.rul/..

11. MartepunanoseaeHue // Material Science Group: URL: www.materialscience.ru..

12. TnatkoB B.. Jlutepatypa no MaTepuasiam n maTepuanosegeHuto// Materialu.com.:
URL:http://materialu-adam.blogspot.com/.
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