MHWHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30BAHMS
POCCHICKO ®EIEPALIMM
DenepanbHoe rocynapeTBeHHoe Gro/pkeTHOE 06pazoBaTensHOe
yupex/enue Beiciiero obpasosanus «CapaToBCKHil rOCY1apCTBEHHBIH TeXHHYECKHil
yHuBepcHTeT uMeHH ["arapuna 10.A.»

[TpodeccnonanbHo-nenaroruyecknii Komnemx

- MYTBEP)KIIAIO

o L JMpexTopa
P s ~lfl}mgbeccuonam:uo-ru.a.v:larormua-cxoro
t}bxa CI'TY nmenu "arapuna 10.A.

PABOYASI TIPOI'PAMMA YYEBHOM JIUCLUTLINHBI
OIL.05S MATEPHAJIOBEJIEHUE

CIeLHATBHOCTD
13.02.07 SJIEKTPOCHABKEHME (11O OTPACJISIM)

Pabouas nporpamma paceMmoTpena
Ha 3aCe/laHUH METOIMYECKOH KOMHCCHH 3HEpreTHKH

npoToKONI Ne )}  oT« 0 »  (yond 2022 r.
Ipeacenarens MK Q&Dﬂgf A.U. 3emuosa

Caparos 2022




PaGouass mporpamma ydeOHON MUCHIMIUIMHBI pa3paboTaHa B COOTBETCTBHH C
denepaiabHbIM TOCYJAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM (nanee —
®I'OC) no crneuuanbHOCTH CpelHero npodeccuoHaNIbHOro 00pa3oBaHus (Haiee -
CIIO) 13.02.07 DnexkTtpocHabxeHHe (IO OTpacisAM), YTBEPKIEHHOTO MPHUKA30M
MunucrepctBa oOpazoBanus u Hayku PD ot 14.12.2017 Ne 1216

Pazpabotunk: YyBuna JI.A. - npenonaBarens IIIIK CI'TY umenu I"arapuna
IO0.A.

PenenseHtsl:

BuyTpennui: CmupnoBa E.IL —  [OpenojaBareib  BbICLIEH
kBaymukannonHoit kareropuu [IK CI'TY umenu 'arapuna 10.A.

Buemmnuii: Cnecape C.B. - k.T.H., goueHT kadenapsl «lIpoekTupoBaHue
TEXHUYECKUX M TexHoJorndeckux kommuiekcoBy @D@I'BOY BO CI'TY wumenu
['arapuna 10.A.



COILEPKAHHUE

MMACTIOPT PABOYEN IIPOTPAMMBI YYEBHOM
JTUCHUTIIMHBI

CTPYKTYPA UM  COJEPXAHUE  YYEBHOW
JTUCHUTIIMHBI

YCJIOBUS PEAJIN3ALIANA YYEBHOI
TV CHUILIAHBI

KOHTPOJ/Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIIUIIJIMHbI

11

13



1.MACHOPT PABOYEM ITPOTPAMMBI YYEFHOU JTUCIUILJIMHBI
OI1.05 MATEPUAJIOBEJIEHUE

1.1. Oo6aacTb NnpuMeHeHUs MPOrPpaMMbl

Pabouas mporpamma y4eOHOW AWCHMILIAHBI SBISETCS YacCThIO MPOTPaAMMBI
MOJTOTOBKHU CIIEIMAIMCTOB cpeaHero 3BeHa (nanee - [IIICC3) B cooTBeTCTBUU €
®I'OC CIIO no cnenuansHocTu 13.02.07 DnexktpocHad)keHue (1Mo 0Tpacisim).

1.2. Mecto nucuumiuabl B cTpykrype IIICC3:
JucuuninuHa BXOIUT B NpOQGEecCHOHATIbHBIA Yy4EeOHBIM ITMKI, B COCTaB
obmenpodeccHoHaTbHBIX JUCITUTUIHH.

1.3.llesi1 ¥ TpeOOBAHMA K pPe3y/IbTaTaM O0CBOCHHS Y4eOHOH AUCHMIIMHBI:

W3ydyeHne OUCHUIUIMHBI HAampaBieHO Ha (OpMUpPOBaHME OOIIKUX WU
po(heCcCHOHATBHBIX KOMIIETEHLINN, BKIIOYAIOIINX B C€0s CIIOCOOHOCTD:

OK 01. BeiOupate cmocoObl pelmeHus 3ajad  MpoQecCHOHATBHON
NEATEIbHOCTH, IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02. OcymiecTBiasTh TOWCK, aHAIM3 M HHTEPIpETanuio HH(opMaIuy,
HEO0OXOAMMOM ISl BBIMOJIHEHUS 33/1a4 Npo(heCcCUOHATBHOM NeATeIbHOCTH

OK 03. [InanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE PAa3BUTHE.

OK 04. [InanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 05. OcymecTBiATh YCTHYKO W IIMCBMEHHYIO KOMMYHHUKALMIO Ha
rOCYAapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEW COLMAIbHOTO U KYJIbTYPHOTO
KOHTEKCTA.

OK 06. [IposBnsATH rPaXJaHCKO-TTATPUOTUYECKYIO MO3ULHIO,
JEMOHCTPUPOBaTh OCO3HAHHOE TIOBEJCHME Ha OCHOBE OOIEYEIOBEYECKUX
LIEHHOCTEM.

OK 09. Wcnonb3oBaTh MHPOPMAIIMOHHBIE TEXHOJIOTUH B TPO(PECCHOHATBHOM
NEeATEIBbHOCTH.

OK 10. TIlonb3oBaTbcsd  MNpPO(PECCHOHATIBHOM  JOKYMEHTalMe  Ha
roCyAapCTBEHHOM U MHOCTPAHHOM S3bIKaX.

OK 11. Mcnonb3oBaTh 3HaHUsl MO ()MHAHCOBOM TPaMOTHOCTH, IJIAHUPOBATh
MpEeANTPUHUMATENIBCKYIO JISATEILHOCTh B IpodhecCuoHalbHOM cepe.

[IK 2.1 Yurath W COCTaBIATH DJIEKTPUUYECKUE CXEMBI DIEKTPUUYECKUX
MOJACTAaHIIUU U CETEH.

[IK 2.2 BpImonaHAT, OCHOBHBIE BHUABI PabOT MO 0OCTY>KUBAHUIO
TpaHc(OPMATOPOB U IPEOOpa30BaTENICH INEKTPUUECKON SHEPTUU.

[IK 2.3 BpimonaHsaTs OCHOBHbIE BHABI PabOT MO  0OCTY>KUBAHUIO
00OpyIOBaHUSl  paclpeAeTUTEIbHBIX YCTPONCTB 3JIEKTPOYCTAHOBOK, CHCTEM
pENEMHBIX 3aUT U ABTOMATU3UPOBAHHBIX CUCTEM.

[1K 2.4 BoInoiHITH OCHOBHBIE BHJIBI PA0OT 1O 00CTY>KUBAHUIO BO3AYIITHBIX U
KaOeNbHBIX JTUHUM 3TIEKTPOCHAOKEHUS.



[IK 2.5 PaspabarbiBaTh U O(QOPMIIATH TEXHOJOTHYECKYIO U OTYETHYIO
JOKYMEHTALUIO.

1K 3.1 [TnanupoBaTh U OpraHU30BBIBATH PAOOTY IO PEMOHTY 00OPYIOBaHMUS.

I1K 3.2 HaxoauTb 1 ycTpaHATh OBPEXIEHUS 000y I0BaHUS.

1K 3.3. BeinonssTh paboThl IO PEMOHTY YCTPONCTB 3JIEKTPOCHA0KEHHUS.

[1IK 3.4. OnenuBath 3aTpaThl Ha BHINOJHEHUE PAOOT MO PEMOHTY YCTPOWCTB
AJIEKTPOCHAOKEHMS.

[1K 3.5. BeImomHATE MPOBEPKY M aHAJIA3 COCTOSHUS YCTPOMCTB M MPUOOPOB,
UCIIONIb3YEMBIX MIPY PEMOHTE U HajaJKe 000PYyI10BaHHUS.

[1K 3.6. [Ipou3BoauTh HACTPOUKY U PETYIUPOBKY YCTPOICTB U MPUOOPOB ISt
peMOHTa 000pYyIOBAaHUS AJIEKTPUUECKIX YCTAHOBOK M CETEH.

[1K 4.1. OGecnieunBarh 6€30MacHOE MPOU3BOACTBO IJIAHOBBIX M aBAPHITHBIX
paboT B ANEKTPUUECKUX YCTAHOBKAX U CETSX.

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUITMHBI O0YYAIOIIUIICS JOHKEH YMeTh!

- ONpEAENsTh CBOMCTBA KOHCTPYKIIMOHHBIX M CBIPBEBBIX MAaTEpPHUAJIOB,
NPUMEHSIEMBIX B  MPOU3BOJACTBE, IO MApKUPOBKE, BHEIIHEMY  BHAY,
MIPOUCXOK]ICHUIO, CBOWCTBAM, COCTaBY, HA3HAYEHUIO U CIIOCOOY NMPUTOTOBIICHUS;

- ONPEJENATh TBEPAOCTh MATEPHUAIIOB;

- ONPEIETATh PEKUMBI OTKUTA, 3aKAJIKU U OTIIYCKa CTallu;

- MOJ0UpaTh KOHCTPYKIIMOHHBIE MaTepHaIbl TI0 UX Ha3HAYEHUIO U YCIOBUSIM
AKCIUTyaTalluH;

- TOAOUPATH CIIOCOOBI U PEKUMBI 00PaOOTKH METAIOB (JIUThEM, JABJICHHUEM,
CBapKOM, pe3aHueM) sl U3TOTOBJICHUS PA3IMUHBIX JICTAJICH.

B pesynbrate ocBoeHUsI y4€OHOM NUCIUIIIIMHBI O0YYaIOMIUICS TOJKEH 3HATD:

- BUJbI MEXaHUYECKOH, XMMUYCCKOU U TEPMUUYECKON 00pabOTKH METalJIOB U
CIUTABOB;

- BUJIBI TIPOKJIAJIOYHBIX M YIJIOTHUTEIBHBIX MaTEPUAJIOB;

- 3aKOHOMEPHOCTH TPOIIECCOB KPUCTAUIM3AIMU U CTPYKTYpPOOOpa3oBaHUs
METaJUIOB Y CIUIABOB, 3AIIUTHI OT KOPPO3UU;

- kjaccuduKaiys, OCHOBHbIE BUJIbI, MAPKUPOBKA, 00JaCTh MPUMEHEHUS U
BUJIbI 00pa0OTKM KOHCTPYKIIMOHHBIX MaTepHUalioB, OCHOBHBIE CBEIEHHA 00 HX
HAa3HAUYCHUW W CBOWCTBAX, MPUHIMUIIBI WX BbIOOpa I TNPUMCHCHHS B
IIPOU3BOJICTBE;

- METOJIbI U3MEPCHHMS MTAPaMETPOB U OTIPECIICHUS CBOMCTB MaTEPHAIIOB;

- OCHOBHBIC CBEICHHS O KPUCTAUTH3AIINN U CTPYKTYPE PacIlyIaBOB;

- OCHOBHBIC CBEJCHHUS O HA3HAUCHUH M CBOMCTBAX METAJJIOB M CIUIABOB, O
TEXHOJIOTHH WX TIPOU3BOJICTBA,

- OCHOBHBIE CBOMCTBA MOJUMEPOB M UX UCIOJIb30BAHUE;

- 0COOCHHOCTH CTPOEHHUS METAJIJIOB U CILJIABOB;

- CBOMCTBAa CMa304HBIX M a0pa3UBHBIX MATEPHAIIOB;

- CIIOCOOBI TTOJTYYECHHSI KOMIIO3UITMOHHBIX MAaTEPHAJIOB;

- CYIIHOCTh TEXHOJOTHYECKHUX MPOIECCOB JIUThs, CBAPKH, 00pabOTKH.



1.4. Kosim4ecTBO 4acoB Ha OCBOCHHE NMPOrpaMMbl Y4eOHOM JAMCHUILIUHBI:
MakcuManbHOM yueOHOM Harpy3ku odydarornierocs 60 yacoB, B TOM YHUCIIE:

- 00s13aTeILHON ayIMTOPHON y4eOHOM Harpy3ku odyuyatrorierocs 54 Jaca,

- CaMOCTOSITEIBLHOM paboThI 0Oy4Jaroierocs: 6 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0bem yueOHO JUCHMILIMHBI U BHAbI y4e0HOH padoThl

Bup y4eOHoii padoTsI O0beM yacoB

MakcumaibHass y4deOHasi Harpy3ka (Bcero Mo mporpamMmme 60
JAMCIHMILJIMHBI)
Oos3aTesIbHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 54
B TOM YHCJIE:

JIEKIINH, YPOKHU 40

MPAKTHYECKHUE 3aHATUS 14
CamocrosiTesibHas padoTa o0yuyawuuxcs (Bcero) 6

IIpomeskyTouHnas arrecrauus B popme 1udpepeHupoBaHHOIO 3a4eTa




2.2 Temarun4yeckmii IiIaH U conepxanue yueOHoi nucuumiinasl OILL0S MartepuasioBenenune

HaumenoBanue Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHeE 3AHATHSA, O0bem YpoBensn Konsi
pa3aesioB U TeM camocTosiTe/ibHAsi paboTa o0y4yarouierocsi, Kypcopasi paéora (Ipoexr) (eciu 4yacoB 0CBOCHMS KOMIIeTeHIIHA,
npedycmompensi), MHble BUAbI Y4eOHO#i padoThl B COOTBETCTBHU € YUeOHBIM ¢hopmupoBanu
IIAHOM 10 KOTOPBIX
crnocod0cTByer
3JIeMEeHT
NPOrpamMMbl
1 2 3 4 5
Tema 1. Coaep:xkaHue y4e0HOTo MaTepuaja 4 OK 01-06
Crtpoenue u O6mme cBeneHUs O MeTaiaXx. Kpucraumuyeckoe CTPOCHHE MeETauioB. THIbI 2 1 OK 09-11
CBOlicTBa KPUCTAUNIMYECKAX PEHMIETOK, OCOOCHHOCTH CTPYKTYphl. BrusiHHMe THma CBS3M Ha I1K 2.1-2.5
MaTepHaJIoB CTPYKTYpy U CBOMCTBa KpHUCTa/LIOB. MeTOAbl HCCIEIOBaHHS CTPOCHHUS METaJUIOB. I1IK 3.1-3.6
®u3nYeCKne, XUMHUYECKUE, MEXaHUUYECKUE U TEXHOJOTHYECKHE CBOWCTBA MATEPHUAJIOB. I1IK 4.1
CoBpeMeHHbIE METO/Ibl HCTIBITAHUSI MATEPUAJIOB.
IIpakTnueckoe 3ansitue Nel lcneiTaHue MeTauioB Ha TBEPAOCTH C METOAOM 2 2
bpunemns u Poksenna
Tema 2. Coaepxanue y4eOHOro MaTepuaa 4
JAuarpammbl [TonsTHe o crylaBax M METO/ax MX MOJydyeHUs. Bupl CruiaBoB, NOHIATHE O JUarpaMmme 4 1
COCTOSIHUS cocTosiHUA ciuiaBa. CTPYKTYpHBIE COCTABIIIOIINE JKEJIE30YTIIEPOIUCTBIX CTAIEd M HX
MeTaJJI0B KpaTKasl XapaKTepuCcTUKa.AHAINU3 yIPOIEHHON UarpaMMbl COCTOSIHUS CIUIaBa JKeJe30-
CIIABOB yriaepoa. BiausiHue npuMeceil Ha CTpYKTYpY CILIABA.
Tema 3. Coaepixanue yueOHOro MaTepuaJa 8
Tepmuyeckas u [lonatue o TepMuyeckoit oOpaboTke MeTauioB. DakTOPbI, ONPEAEISIONUE PEKUM 4 1
XHMHUKO- TepMHuecKoi 00paboTku. OCHOBHBIE BUABI TEPMUUECKON 00paboTku cTanu. [IpoayKTsl
TepMHYeCKas pa3iIoKEHUsl ayCTEHUTA MPU PA3IUYHON CKOPOCTH OXJIAXKIEHMS, UX XapaKTEPUCTUKH U
oOpadoTka cBoricTBa. CyIIHOCTh OTYKUTA, €ET0 BUJbI, BIUSHUE HA CTPYKTYPY U CBOMCTBA METaJLIA.
MeTaJVIOB Hopmanu3zanus cranu, e€ Ha3HauUeHHE, 3aKajlKa CTajH, e€ BUAbI, HA3HAYEHUS U CIIOCOOBI
npoBeAieHus. BoccTaHOBUTEIbHAS TEPMHUYECKass 00pabOTKa CTaJIH.
IIpakTuuyeckoe 3ansitue Ne2 [Ton6op crioco60B U pexUMOB 00pabOTKH METAIIIOB B 2 3
3aBHCHMOCTH OT 33JJaHHBIX YCIOBUI
IIpakTnyeckoe 3ansitue Ne3 [TogOop Mapok crayieit sl [eTajeil MallvH U armnapaToB 2 3
Tema 4. Coaeprxanue yueOHOIro MaTepuaia 6 1




KoHcTpykuuoHnHbie
"
HHCTPYMEHTAJIbHbI
€ MaTepHaJibl

CocTaB yriepoJucTsIX cTajel, BIUSHUE IPUMECE Ha CTPYKTYPY U CBOMCTBA CTAJIH.
Knaccudukanmst yriaepoaucTbiX CTajed Mo Ha3HAadyeHWI0. MapKupoBKa cTajiel 1o
I'OCTy.

Bunel 4yryHoB, BIMsSHHE IPUMECEH HA CTPYKTYPY M MEXaHUYeCKue cBoicTBa. [lonsaTue
0 MOIU(UIIMPOBAHHOM, KOBKOM M BBICOKOIIPOYHOM 4YyryHe. MapKUpOBKa 4yryHa IO
I'OCTy.

IIpakTuyeckoe 3ansitue Ne4 AHanu3 Mapok CTajiei U orpeneneHue ux GU3NIECKUX U 2
XUMHYECKHUX CBOMCTB
Tema 5. Cojaeprxanue y4eOHOIro MaTepuasa 6
Marepuaisli ¢ Haznauenue, cocrtaB, U MapKUpOBKa ObICTpOpexymux crajeil. CruiaBbl Ha OCHOBE 4
0Cco0BIMH MeJH, UX IPUMEHEHHUE B JHEPIE€TUKE, COCTaB, MApKUPOBKA
TEXHOJOTHYeCKHM | CamocTosiTe/IbHasA padoTa odyuarommuxcs Nel PadoTa ¢ koHCTIeKTaMu 2
U CBOIiCTBAMH
Tema 6. Coaep:xanue y4eOHOro MaTepHuaJia 4
Marepuaisl ¢ AnoMUHUHN, MarHuil UX GU3NYEcKUe U XMMUYecKue cBoicTBa. O6IacTh IPUMEHEHHUS 4
MaJIoH amoMuHUS B oHepreTuke. CIUTaBbl HA OCHOBE AFOMHUHUS M MAarHUS, IX OCOOCHHOCTH,
IVIOTHOCTH IO 00J1aCTh IPUMEHEHUS.
Tema 7. Coaep:xaHue yueOHOro MaTepuaJia 4
Martepunansl CymHocTh U BUIBI KOppo3uu. CrocoObl 3aluThl METaUIOB OT KOppo3uH. BeiOop 4
YCTOHYHUBBIE K crocoba 3amuUThl OT KOPPO3UMM B 3aBUCHUMOCTH OT YCIOBUH paboThl JeTayned u
BO3/1eiCTBHA KOHCTPYKLIMU B 11eJI0M. JIernpoBaHHbIE CTalU ¢ OCOOBIMU (PU3MYECKHMMM CBOMCTBAaMH,
OKpY Karolen UX MapKHUpOBKa U 00J1aCTh IPUMEHEHHUSI.
cpensbl
Tema 8. Coaep:xaHue yueOHOro MaTepuaJia 10
JuaexkTporexnuyec | Knaccudukanuus >neKTpOTEXHMUYECKHX MaTepuaioB. JludnexTpuyeckue Marepuasbl, 4
KHe MaTepHaJibl TBEpAbIE, KHUJKHE M Ta3000pa3Hble AMAIEKTPUKU. [IpOBOJHMKOBBIE MaTepHabl.
[TomynpoBOITHUKOBBIE MaTepHallbl, UX OCHOBHBIE CBOMCTBA, XapaKTEPUCTUKH M 00J1aCTh
npuMeHeHus. M3nenuss W3 MONYNpPOBOJHUKOBBIX MaTepUaloB, UX TNPUMEHEHUE B
AJIEKTPOJIMHEHHOM CTPOUTENBCTBE.
IIpakTnueckoe 3ansitme  NeS  OmpepeneHue  DJIEKTPUYECKOH  MPOYHOCTHU 2
TpaHcpopmaTopHoro wmacina. OrmnpenenaeHue 3JIeKTPUUYECKOW TMPOYHOCTH  TBEPIBIX
JTUDJIEKTPUKOB
IIpakTHyeckoe 3anaTHE Ne6 OnpeneneHre NOBEPXHOCTHOTO NEPEKPBITHS U30JISTOPOB. 2
HccnenoBanne 3aBUCHMMOCTH 3JIEKTPUUYECKOM MpoyHOCTH Bo3ayxa. OmnpeneneHue
YAEIBHOIO CONPOTUBIICHUS TBEPABIX TUNIICKTPUKOB.
CamocTosiTe1bHasi paboTa o0yuarommxces Ne2 Pabota ¢ KOHCIEKTaMU 2
Tema 9. Conep:kanue y4eOHOIo MaTepuaa 4
Hemerammueckue | IlnactMaccsl, moJMMepbl, OCHOBHBIE XapaKTEPUCTHKH, CBOMCTBA M 00J1acTh 2




MaTepuabl MIPUMEHEHUS
IpakTuyeckoe 3anaTue Ne/ OnpeeneHne dIeKTPUIECKON TPOUHOCTH H3OJISIIIH 2
Ka0enst
Tema 10. Copep:kanue y4eOHOTro MaTepuaa 2
HNucrpymenranbn | Kimaccudukaiyss MHCTPYMEHTAIBHBIX CTANEH MO0 XMMUYECKOMY COCTaBY. YTIEpOAUCTAs 2
ble, IOPOILIKOBBIE M | U JIETHPOBAaHHAS WHCTpyMEHTalbHasi cTanb. CTanu s MPeccOBO-IITAMIIOBOYHOTO
KOMIIO3HIIHOHHBIE | 00OPYZOBAaHMS U U3MEPUTEIIBHBIX TPUOOPOB. OCHOBHBIE XapaKTEPUCTUKU BOJIOKHUCTHIX
MaTepHaJbl MaTepuajgoB M ux npumeHeHue. I[lomyuenue wuznenuit w3 MOPOIMIKOB. MeTomabl
MOpoImKoBoK  Meramurypruu. CBoiictBa W 007aCTh TPUMEHEHUS TOPOIIKOBBIX
MatepuaioB. KommosunmoHHble MaTepuaibl: KiaccUpUKalusg, CTPOEHUE, CBOWCTBA,
AOCTOMHCTBA U HEAOCTATKU, IPUMCHCHUC.
Tema 11. Coaep:xanue y4eOHOIro MaTepHuaJia 2
Caapka u naiika CymHocThb mporiecca U cnoco0sl cBapku. [IpenMyrecTBa u HEAOCTATKH, KOHTPOJIb 2
MeTaJLIOB CBapHbIX coennHeHui. CyIHOCTD Mpoliecca u crocoOsl naiiku. IIpenmymiectsa u
HCOOCTATKKU, KOHTPOJIb IMasHbBIX COGI[HHGHI/Iﬁ.
Tema 12. Coaep:xaHue yueOHOro MaTepuaJia 4
O0pa6oTka OcHoBHble crocoObl 00paboTku pe3zanueMm. JloctomHcTBa M HemocTaTku. [IpokaTka 2
MeTaJVIOB MeTauioB. OG0pyaoBaHUEe I TPOKATKU. JI0CTOMHCTBA U HETOCTATKH.
CamocrosiTesbHast pabGora o0y4arommxcst Ne3 [Toaroroska K 2
¢ depeHIUPOBAaHHOMY 3aUeTy
IIpome:xxyTouyHas arrecrauus B popMe 1uppepeHHPOBAHHOIO 3a4€eTa 2
HToro no mucuuniu-e: 60
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3. YCJOBHUSI PEAJU3ALMM TMPOTPAMMBLI  YUYEBHOWM
JUCHUIIIAHBI

3.1. TpeboBaHusi K MHHMMAJIBLHOMY MATEPHAILHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOH AU CIUIIIHHBI

Peanuzanuss mnporpaMMmbl AUCHUIUIMHBL TpeOyeT Haiuuus KaOuHeTa
MaTepHaNOBE/ICHUs  JUIsl MPOBEACHMSI MPAKTUYECKUX 3aHSATUM, TPYIIOBBIX U
WHIWUBUIYAIbHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJSI M IMPOMEKYTOUYHON
aTTECTAIIHH.
O6opynoBaHue:
- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOEIb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOIuXcsl);
- IOCKa y9CHHYECKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KoMmIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN IPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOHMS:  IUIAKaThl,  y4eOHO-HArJIsgHBIE  TTOCOOMs,
oOecleynBaIINe TEMAaTUYECKUE WILUIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BUJCO-ayJUO MaTepHayibl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

KowmmbroTep UMEeT JOCTYI K DJICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00AIBHYIO ceTh MHTEpHET, OCHAIEeH JUIIEH3MOHHBIM MPOTPAMMHBIM
obecrieueHuEM.

3.2.Y4eOHO-MeTOAuYeCKOe " uHpOpMaALIMOHHOE o0ecreueHue
peasiu3anuu y4e0HOl JUCUUIIJINHbBI
OcHoBHBbIE yUeOHbIe U3IaHUSs
1. MarepuanoBenenue u TexHojorus Marepuanos. B 2 4. Yacte 1 : yueOHUK miist
cpeadero mpodeccuoHanbHoro obpaszoBanus / I'. II. derucoB [u ap.] ; mox
penakimenr I'. II. derucoBa. — 8-¢ u3m., mepepab. u gom. — MockBa
N3narensctBo IOpaiit, 2020. — 386 ¢. — (IlpodeccnonansHoe o6pazoBaHue). —
ISBN 978-5-534-09896-9. — Texkcrt : anekrponusiii / ObC FOpaiitr [caiiT]. —
URL.: https://urait.ru/bcode/456355
2. MarepuanoBeieHHE U TeXHOJOrusi MaTepuayioB. B 2 4. YacTe 2 : yueOHUK 1151
cpeadero mnpodeccuoHanbHoro obpaszoBanusi / I'. II. ®etuco [u np.] ; mon
penakiuent I'. II. ®dertucoBa. — 8- wu3a., mepepad. m gomn. — MockBa
NznatensctBo FOpaiit, 2020. — 389 ¢. — (Ilpodeccuonanpuoe o6pazoBaHue). —
ISBN 978-5-534-09897-6. — Texct : anextponHsiii / IbC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/456356

3. [TmomkwuH, B. B. MarepuanoseneHnue: y4eOHUK ISt CpPEIHETO
npodeccruoHanbHoro oo6pazoBanusi/ B. B. [Imomkua. — 3-e¢ m3a., mepepad. u
nor. — MockBa: MU3natensctBo FOpaiit, 2021. — 463 c. — (IIpodeccuonanpHoe

obpazoBanue). — ISBN 978-5-534-02459-3. — Tekcr: anexrponusiii // DbC
FOpaiit [caiiT]. — URL: https://urait.ru/
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https://urait.ru/bcode/456356
https://urait.ru/%20�bcode/470071

JlonoiHUTEIbHbIE YUeOHbIe U3IaHus

4. TypeeBa, M. A. MeramioBefeHrue: MaKpo- U MHKPOCTPYKTYPHI JIMTEHHBIX
QTIOMUHUEBBIX CIUIABOB: yueOHOE MocoOue sl cpeaHero mnpodecCruoHaIbLHOTO
oOpazoBanus / M. A. I'ypeeBa, B. B. OBuunnukos, . H. ManakoB. — 2-e¢ wusn.,
nepepad. u jgom. — MockBa: WM3parensctBo FOpaiit, 2021. — 254 c. —
(ITpodeccuonansuoe o6OpazoBanue). — |ISBN 978-5-534-11002-9. — Teker:
anextponHbIi // DBC FOpaiir [caiit]. — URL: https://urait.ru/

5. I'ypeea, M. A. MeraninoBefeHue CBapKyd allOMUHUEBBIX CILIABOB: y4eOHOE
mocobuwe I cpeaHero IpodeccHoHalbHOro o6OpasoBaHusa / M. A. I'ypeesa,

B. B. OBuunnukoB, B. U. Pg3annes. — 2-¢ wm3g. — Mocksa: I3gaTeiabcTBo
Opaiit, 2021. — 243 ¢. — (Ilpodeccuonansnoe odpazoanue). — ISBN 978-5-
534-11484-3. — Tekct: oanekrponnbii // ObC HOpaiit [caiit]. —

URL.: https://urait.ru/

HNuTepHeT-pecypcehbl

6. academia-moscow.ru. — MarepuanoBeaeHue (3IEKTPOHHOE MPUIIOKCHHE).

7. http://www.materialscience.ru/~  Martepuanoeneune| TKM|  Csapka
becratno ckayats| JIekuuu| YueOHUK.

8. http://catalog.iot.ru/— Karanor o6pa3zoBatebHBIX PeCypcoB B ceTH MHTepHET.
9. pedagog-kniga.net/17638-materialovedenie-laboratornyj-praktikum-e-n....—
Martepuanosenenue. JIabopaTopHbIi MPAKTUKYM.

10. Bce o wmarepmamax u  MarepuanoBenenun//  Materiall.ru: URL:
http://materiall.ru/.

11. Marepuanosenenue // Material Science Group: URL: www.materialscience.ru.
12. IlmatkoB B.. Jluteparypa mo MarepuasaM U  MaTepUaIOBEACHUIO//
Materialu.com.: URL:http://materialu-adam.blogspot.com/.

13. Calit g CTymeHTOB W mpenogaBateneit//  twirpx.com:  URL:
http://www.twirpx.com/files/machinery/material.

Meroanueckue pekOMeHAANMM JAJsi  O0y4alOIMUXCAd 1O  OCBOEHHIO
AUCHUNITIHHBI

14. Meroauueckue ykazaHus st 00yJaronuXxcsl 10 BBIMOTHEHUIO MPAKTUYECKUX
pabor.

15. Meroauueckue ykazaHus Jis OOYyYarolIUXCs 1O BBINOJTHEHUIO 3aJlaHUuN
CaMOCTOSATEIbHON paOOTHI.
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http://www.academia-moscow.ru/
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http://www.materialscience.ru/
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4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

JUCHUTILIAHBI

4.1. ®opMBbI U METO/IbI KOHTPOJISI M OLIEHKH Pe3YJIbTATOB 00y4eHH s

Pe3ysabTarnl 00yyeHus

@®opMbI U METOBI
KOHTPOJISI H OIICHKH

OO0111e KOMIETeHIIUHU:

OK O01. BeiOupare cmocoObl pemieHus 3aaad  MpohecCHOHATBLHON
JeSITeNIbHOCTH, TPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. OcyliecTBiATh  MOWUCK, AaHAIM3 W HUHTEPIPETALHIO
uH(popMaluy, HEOOXOIUMOM ISl BBIIOJHEHHS 3a1a4 MpodhecCuOHATbHOM
NS TEIbHOCTH

OK 03. [TnanupoBath ¥ peaqn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBLHOE
U JINYHOCTHOE pa3BUTHE.

OK 04. [TnanupoBaTh ¥ pealn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBLHOE
Y JINYHOCTHOE pa3BUTHE.

OK 05. OcymectBisiTh yCTHYHO U IHUCbMEHHYH) KOMMYHHUKAIUIO Ha
TOCYJapCTBEHHOM SI3bIKE C Y4ETOM OCOOEHHOCTEH COIMAJIbHOTO H
KYJIbTYPHOT'O KOHTEKCTA.

OK  06. [IlposiBiaATh  IpakJaHCKO-NIATPUOTUYECKYIO  MO3MIIMIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE IOBEJIEHUE HAa OCHOBE OOIIEYEIIOBEYECKUX
LIEHHOCTEHN.

OK 09. Hcnonb3oBarh nH(pOpMaIMOHHBIC TEXHOJIOTUH B
poheCCHOHATTLHON IeATEIEHOCTH.

OK 10. [TIlonmwp3oBaThcsi mpodecCHOHANBHOM  JOKyMEHTAalHueW Ha

roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX.
OK 11. Ucnonb3oBaTh 3HaHUS 10 PUHAHCOBOM IPaMOTHOCTH, TNIAHUPOBATH
NPEINPUHUMATENbCKYIO IEATEIbHOCTh B MPO(ecCHOHANBHOM chepe
[TpodeccnonanbHbIe KOMIIETEHITUN

IIK 2.1 YuraTh M COCTaBIATH JJIEKTPUYECKUE CXEMBI IIEKTPUUYECKUX
MTOACTAHIINM U CeTer

I[IK 2.2 BbINOAHATE OCHOBHBIE BHIBl PabOT MO OOCITYXHBAHUIO
TpaHnc(hopmMaTOpoOB U TpeoOpa3zoBaTeseii MNEKTPUIECKON SHEPTUU

[1K2.3 BbINOAHATH OCHOBHBIE BUABI pabOT MO  OOCTYXKUBaHMIO
0o0Opy/lOBaHUsl  pacHpElIeIMTENbHBIX  YCTPOMCTB  AJIEKTPOYCTAaHOBOK,
CUCTEM PEJIEHHBIX 3alUT U aBTOMAaTU3UPOBAHHBIX CUCTEM

[1K2.4 BpInonHATh OCHOBHBIE BUJIBI PA0OT MO 0OCTYKUBAHUIO BO3AYIIHbIX
1 KaOeJIbHbBIX JIUHUHN 3JEKTPOCHAOKEHHS

[IK2.5 Pa3pabaTtbeiBaTh W OQOPMIISATH TEXHOJIOTMUECKYID U OTYETHYIO
JOKYMEHTAIUIO

[IK3.1 IImanupoBath
obopynoBaHus

[1K3.2 HaxoauTh 1 yCTpaHsATh NOBPEXACHUS 000PYAOBAHUS

1K 3.3. BeInonHATh paboThl IO PEMOHTY YCTPOHCTB 3JIEKTPOCHA0KEHUS
I[IK 3.4. OuenuBarh 3aTpaTbl Ha BBINOJIHEHHE pPabOT IO PEMOHTY
YCTPOMCTB 3JIEKTPOCHAOKEHHS

[IK 3.5. BpINOJHATE NPOBEPKY M AaHAIU3 COCTOSHMS YCTPOWCTB M
puOOPOB, UCTIONB3YEMbIX IIPU PEMOHTE U HaIaKe 000PYAOBaHUS

[IK 3.6. [Tpou3BoauTh HACTPOWKY M PETYIHUPOBKY YCTPOICTB U MPUOOPOB
U1l PEMOHTA 000PYA0BaHUS SJIEKTPUUECKUX YCTAHOBOK U CETEi

IIK 4.1. OOCecneunBarh 06e30macHOE TNPOU3BOJACTBO IUIAHOBBIX H

U  OpraHM3OBBIBaTH paboOTy 1O PEMOHTY

Tekyimuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBITIOJIHEHHUE
MUCHMEHHOW PabOTHI;

- BBIIIOJIHEHHUE
MPAaKTUYECKON pabOThI
(uHnuBUYyaIbHAS popma
paboThl);

OreHka pe3yabTaToB
BBINOJIHEHUS
CaMOCTOSITENIbHOM paOoThI

IIpomesxyTouHas
aTTecranus B bopme
TudGepeHITPOBAHHOTO
3aueta. MeTol NpoBeAcHUS
IIPOMEKYTOUYHON
aTTeCTallMU:  BBIIIOJHEHHE
KOMILIEKCHOTO 3aJaHUs
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aBapUfHBIX PabOT B BJIEKTPUUECKUX YCTAHOBKAX U CETSX.

YMETB:

- ONpEeleNsATh CBOMCTBA KOHCTPYKLMOHHBIX U CBIPBEBBIX MaTepHUasoB,
MPUMEHSAEMBIX B TPOU3BOJICTBE, IO MAapKUPOBKE, BHEIIHEMY BHIY,
MIPOUCXOXACHUIO, CBOWCTBaM, COCTaBy, HAa3HAYEHUI0 U  CIOCOOY
MIPUTOTOBJICHUS;

- OIIPEAEIIATh TBEPIOCTh MAaTEPUAIIOB;

- OIIPEACIIATH PEKUMBI OTXKUTA, 3aKAJIKK U OTITYCKA CTalH;

- noadupaTh KOHCTPYKIIMOHHBIE MaTe€pHalbl IO WX HA3HAUYCHUIO H
YCJIOBUSAM 3KCIUTyaTallHH;

nmoaOupaTh CrocoObl M PEKHUMBI O0paOOTKM METAIOB (JINThEM,
JaBJIICHUEM, CBApKOMW, pe3aHUEM) I U3TOTOBJIEHMSI pa3IUYHbIX JeTalel
3HaTh:

- BUJBI MEXaHUYECKOW, XUMUICCKOW U TEPMHUECKON 00pabOTKHU METAIIOB
U CILJIaBOB;

- BUJBI TIPOKJIQJI0YHBIX U YINIOTHUTEIBHBIX MATEPUAIIOB;

- 3aKOHOMEPHOCTHU IPOLIECCOB KPUCTAJUIM3AIMH U CTPYKTYPOOOpa3oBaHUs
METAJUIOB U CIUIABOB, 3AIIUTHI OT KOPPO3HH;

- kiaccuuKanys, OCHOBHBIC BHUJIbI, MAPKHPOBKA, 00JIACTh MPUMEHEHHS U
BUJIBI 00PaOOTKM KOHCTPYKIIMOHHBIX MaTepUanoB, OCHOBHBIE CBEICHHS 00
WX Ha3HAYEHUW U CBOMCTBAX, MPUHLHUIIBI UX BBHIOOpA JJIA NMPUMEHEHHUS B
MIPOU3BO/ICTBE;

- METOJIbI U3MEPEHUS MTAPaMETPOB U OIMPEICIICHUS CBOMCTB MaTePUAIIOB;

- OCHOBHBIE CBEJIEHUS O KPUCTAIUIN3AIMU U CTPYKTYpPE PaCIlIaBOB;

- OCHOBHBIE CBEJICHHS O HA3HAYEHUU M CBOWCTBAaX METAJJIOB U CILIABOB, O
TEXHOJIOTHUH UX MIPOU3BOJCTBA;

- OCHOBHBIE CBOKCTBA MOJIMMEPOB U UX HCIOJIb30BAHHUE;

- 0COOEHHOCTHU CTPOESHHS METaJJIOB U CILJIABOB;

- CBOMCTBA CMa30YHBIX U a0pa3MBHBIX MATEPUAJIOB;

- CIIOCOOBI MOJTYYEHUSI KOMIIO3UIIMOHHBIX MaTEpUasoB;

- CYIIHOCTDb TCXHOJIOTMYCCKUX MMPOUCCCOB JINThA, CBAPKU, O6pa6OTKI/I

4.2. DOHA OLEHOYHBIX CPEeACTB /JJsl TNPOBEJAEHHS] IPOMEKYTOUYHOM
arrecTaluu 00y4arouuXxcs M0 JMCHUIINHE

IHoka3aTenn U KPUTEPUU OLCHUBAHUSA KOMIIETEHIM U
[Toka3arenmn W KpUTEPUM OLICHUBAHHUS KOMIIETCHIIMM, ONMCAHUE LKAl
OLICHUBAHUS COAEPIKATCS B MPUIIOKEHUU 1.

KoHTpoJibHBIE U TeCTOBbIE 3a1aHUS
KonTponbHbie 3aganus coaepkaTcs B IPUITOKEHHUH 1.
MeTtoanyeckue MaTepUuabl

Meroauyeckue MaTepuaibl, OINPEAENSAIOIAE TMPOUEAYPbl OLEHUBAHUS
3HAHWM, YMEHUH, XapaKTepu3yomux GOpMUPOBAHUE KOMIIETCHIIMM, COACPIKATCS
B MIPUJIOKEHUN 1.

14




Ipuio:xenne 1

KoHTpo1bHO-01IEHOYHBIE CPeICTBA
715l MPOBeIeHHsT MPOMEKYTOUHOM ATTECTAIIMHU MO THCIHUTLINHE
OI1.05 MaTtepuasioBeneHue

1.1. ®opma nmpomMexKyTOUHO# aTTecTammu: TudepeHIMPOBAaHHbBIN 3aueT (4
ceMecTp).

1.2. Cucrema onleHUBaHUS Pe3yJbTATOB BbINOJHEHUS 3a1aHU I

OueHuBaHuE Pe3yJIbTATOB BBHITIOJHEHUSI 3aJlaHU MPOMEXKYTOYHOM aTTecTaluu
OCYILECTBIISIETCS] HA OCHOBE CJIEYIOIINX TPUHIUIIOB:

JIOCTOBEPHOCTU OIEHKH — OIICHMBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHHIA,
YMEHUN, TPAKTUYECKOTO0 ONbITa, OOMHUX U NPOo(EeCCHOHANBHBIX KOMIETEHIUN,
MIPOJIEMOHCTPUPOBAHHBIX 00YUYAIONTUMUCS B XOJI€ BBITIOTHEHHUSI 3aaHHUS;

aJIeKBaTHOCTH OLIEHKM — OLICHKA BBIMOJHEHHUs 3aJaHUN JOJDKHA MPOBOIAUTHCA B
OTHOILIEHUU TE€X KOMIIETCHIMH, KOTOpble HEOOXOAUMBI NSl 3((PEKTUBHOTO BBHITIOJIHEHUS
3a1aHUS;

HAJIeKHOCTH OLEHKHM — CHCTeMa OLICHMBAHUS BBINOJHEHUS 3aJaHHUIl JOJDKHA
00naaTh BBICOKOM CTENEHBIO YCTOMYMBOCTH TPH HEOJHOKPATHBIX OILEHKAX YPOBHS
chOpMUPOBAaHHOCTH  3HAHWUM, yMEHUW, TPAKTUYECKOrO  OMNbITa, OOMHUX U
npodecCruOHANbHBIX KOMIIETEHIIUN 00YJaroIINXCs;

KOMILUIEKCHOCTH OLIEHKH — CHCT€Ma OLICHMBAHUS BBIIOJIHEHUS 3aJaHUM JOJKHA
MO3BOJISAITh MHTETPATHUBHO OLIGHMBATh oOlmMe U NpOodeCcCCHOHATbHBIC KOMIIETCHIINN
00yJaromuxcs;

OOBEKTUBHOCTH OIEHKM — OIICHKAa BBIMOJHEHUS 3aJaHuil JOJDKHA OBITh
HE3aBUCHUMOW OT OCOOEHHOCTEW MpOQEeCcCHOHATBLHON OPHEHTAMHU WU TPEIIOYTECHUN
npenojaBaTesei, OCYIECTBISIIOUIMX KOHTPOJIb WIH aTTECTALHIO.

[Ipy BBIMOTHEHWH NPOLEAYP OLEHKH 3aJaHUIl HCIOIB3YIOTCS CIEAYIOUIUE
OCHOBHBIE METO/IbI:

METOJ] pacueTa MepBUYHBIX OAJIIOB;

METO/]1 pacueTa CBOJHbIX 0alIoB;

Pe3ynbrarbl  BBINOJIHEHWS  3aJaHUW  OIICHUBAIOTCS B COOTBETCTBUU  C
pa3paboTaHHBIMHU KPUTEPUSMHU OIICHKH.

Ucnonw3yercs nsTu O6abHas MIKajaa i OlEHUBAHUS PE3YIbTaTOB 00YUEHUS:

[TepeBon msiTH GaNBHOM MIKANBI y4€Ta PE3yJIbTATOB B MATH OaIbHYIO OLIEHOYHYIO
IKany:

Ounenka KoanuecTBo 6a/1/10B, HAOPAHHBIX 32 BHINOJHEHHE

M0 UTOTaM aTTeCTalluu

TeOPeTHYECKOr0 U NPAKTUYECKOr0 3aJaHMs, CpeAHMil 6asLI

OueHka 5 «OTINIHOY 4,6-5
Onenka 4 «xoponio» 3,6-4,5
OneHka 3 «yJIOBIETBOPUTEIBHOY 3-3,5
OneHka 2 «HEeyIOBJIETBOPUTEILHOY <29
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1.3. KOHTpPO/IbHO-01IeHOYHBbIE CPEICTBA
1.3.1 3aganmue:

1. OTBeTUTH HA BOIIPOCHI.

2. BBINOJHATH MPAKTUYECKOE 3a/1aHHE.

IIpumepHBIe BONIPOCHI 1JIs codece 0BaAHUSA

1. ATOMHO-KpUCTaJUIMYECKOE CTPOCHNUE METAIIIIOB

2. Tepmuueckas 06paboTKa ctanu. Buabl Tepmudeckoit o00paboTku

3. CBoiicTBa U CTPYKTYPBI CEPBIX U OENIbIX YYT'YHOB

4. CrutaBbl Ha ocHOBe Meau. OOas XapakTepuCTHKa MEAHBIX cI1aBoB. JlaTyHu. bpoH3sl
5. Koppo3sus. Bunsl koppo3uun

6. XKeneso u ero cruasel. CIUIaBhl Jkele3a ¢ yriaepoaoM. Jluarpamma COCTOSIHUSL CUCTEMBI
HKEJe30 — yIIIepoa

7. lepeKThl KpUCTAJUIMUECKOTrO CTpoeHus. JInHelHble 1eQeKThI

8. CTpyKTypHBIE TapaMeTpbl HAHOYACTHII, UX (hopMa U pazMep

9. ®uznyeckue, XUMUYECKHUE U IKCIUTyaTallnOHHBIE CBOMCTBA MAaTEPUAJIOB

10. MeTroas! nccnenoBaHus METAIOB: U3yYEHHUE CTPYKTYPHI

11. Knaccudukanus yriepoJucTbiX U JJETHPOBAHHBIX CTaJIEH 110 KAYeCTBY U Ha3HAYEHUIO
12. Tunsl KPUCTAIIIMYECKUX PELIETOK U UX XapaKTEPUCTUKU. AHU3OTPOIIUS U
HOJIUMOP(PHU3M METAIIIOB

13. Ynpyras u niactudeckast nedopmaius MeTaiaoB

14. Bausaue yrieposa u npuMecei Ha CBOMCTBA cTaln. JIerupoBaHHbIE CTAJIN

15. Texnonorus TepmMuyeckoi 00paboTKH ctanu. OTKUT U HOpMaIHu3alus. 3aKajika

16. Knaccudukanus cranei

17. Obume cenenus o Mmeramiax. CBoiicTBa U kinaccupukauus. JlepekTsl B KpucTapiax.
Kpucramm3zanus u3 pacmiasos. [lomumopdHbie npeBpalieHus

18. Xumuko-repmuyeckas 00paboTka cranu

19. MeTtoap! UCTIBITAHUNM TBEPIOCTH METaIOB (MeTo ] bprHens)

20. KauecTBO MaTepuralioB U €r0 OICHKA

21. JIlnarpamMMbl COCTOSIHUS CIUIaBOB, B KOTOPBIX 00Pa3yeTcsi XUMUYECKOE COSAMHEHUE
KOMITOHEHTOB

22. MexaHn4yecKue UCIIBITaHUS MaTEPUAIOB

23. MexaHnuueckue CBOMCTBA CTajed B 3aBUCHMOCTH OT U3MEHEHHUS COACP KaHUS
yriaepozaa

24. I1oBepXHOCTHOE YIIPOUHEHHUE CTAJIH

25. Yyrynsl. CTpyKTypa 4yryHa

26. Bunel nedopmaruu. VcnpiTaHus MaTepranoB Ha IPOYHOCTb

27. CTpyKTypa 1 CBOMCTBA CILJIaBOB (IMAarpaMMa COCTOSIHHUSI KEJIe30-YTJIepo/)

28. Hanomarepuaibl 1 0COOEHHOCTH MX MOJYYECHUS

29. DKcnepuMEHTaIbHbIE METO/IbI OIIPEAEIEHUS TBEPAOCTH MaTeEpUasoB

30. ColicTBa 4yT'yHOB B 3aBUCUMOCTHU OT (hopMsbI rpadura (Oenbie, cepble, KOBKHE,
BBICOKOIIPOYHBIE)

31. Onpenenenrie yiapHoOil BA3KOCTH MaTepUaIoB

32. CgoiicTBa naTyHel U OpoH3

33. Yopyras u mactuueckas aedopmaiusi MeTaaioB

34. MapkupoBKa yyryHa

35. IonHbliA OTXKUT U HOpMaNU3alus (CTPYKTYpPbI, CBOHCTBA, OCOOCHHOCTH TEXHOJIOTHN)
36. Bnusnue yriepoja u npuMeceil Ha CBOMCTBA CTalln
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37. dedexTsl KpucTauindeckoro ctpoenus. Jimnelinsie aedexTsl. Jucnokamus
38. LlemeHTanus, €€ BUIbI, JOCTOMHCTBA, HEJOCTATKU

39. CnnaBsl. TBepable pacTBOpBI BHEAPEHUS. TBEpAbIE PACTBOPHI 3aMEIICHHUS
40. MeTtoapl HCCIIETOBAaHNS CTPYKTYPBI MATEPUAIIOB

41. Mens u ee CIUIaBbI

42. Busibl XUMUKO-TEPMHUUECKON 00pabOTKU CTaIH

43. Buabsl Koppo3uu. MeTobl 32U Thl METAIIIOB OT KOPPO3UH

44. TexHOJIOTUSl MAaTEPUAJIOB U TEXHOJIOTUYECKUE CBOMCTBA

45. MexaHn4YecKUe UCIIBITAHUSI MaTepUaIoB

46. MenHble Cr1aBbl, MapKU, IPUMEHEHHE

47. Hanomatepuaisl 1 0COOEHHOCTH UX MOJIYYEHHS

48. LIBeTHBIE CILJIaBbI

49. I1lnaBieHne U KpUCTAIUIA3ALUS METAIIJIOB

50. Hep:kaBeromue H kapOnpOYHbIE CTaIH

51. Meraminueckue CrjiaBbl

52. A30TUpOBaHME CTaN

53. Knaccudukanus 4yryHoB

54. ITnactmaccel

55. llpenmet marepuanoBeneHus. CBeieHus 0 UCTOpUM MaTepuanoBeneHus. [Ipodaemsl
U JOCTH)KEHHS] COBPEMEHHOI'O MAaTepUaIOBEICHUS.

56. Xumuko-repmudeckasi o0padboTka.

57. Inarpamma coctosiaus Fe-C

58. MeToibl UCTIBITAHUN TBEPAOCTH METAIIOB (MeTo1 PokBeia)

59. ATIOMHHMI U €TO CILIaBbI

60. HemeTtammyeckrne MaTeprasl

IIpumepHbIe NpakTUHYECKHUE 3aJaHUS

1. Jng W3roTOBIEHMS] TOKOIMPOBOJALIMX YIPYTUX OSJIEMEHTOB BblOpaHa OpoH3a
bpbHT1,7: npuBeauTe XUMUYECKUM COCTaB CILJIaBa, PEKUM TEPMHUECKON 0OpabOTKH.
Ha3nauuts Bug 06paboTKy.

2. Onpenenuth PeKUMBI PE3aHUS TP MPOJOJLHOM TOYEHHH 3arOTOBKH JuameTpoM D
JUIS 3aJlaHHBIX YCJIOBUU 00paGoTku B auametp d Ha mmHy l. MHCTpymMeHT - pesen
TOKAapHBI IPOXOJHOM, OCHAIIEHHBIM IUIACTUHOW U3 TBepAoro cruiaBa. CTaHOK —
TOKapPHO-PEBOJIBBEPHBI C TOPU30HTAJIBHOW OCHIKO BpAILICHHS PEBOJBBEPHOU T'OJIOBKH
moa. 11340. 3arotoBka — mnpokar ropsaekatanbii u3 cranmu 45 ¢ HB 160 Pesen
TOKAapHbI NPOXOJHOW, OCHAIICHHBIM IUIACTUHOM u3 TBepaoro crmiaa T5KI10.
['eomerpuueckue snemeHTsl pesna: o = 60° ol = 12° , = 12°; r = 1 mMm. @opma
nepeHell MOBEPXHOCTH — pajlycHas ¢ oTpularenbHoil dackoi. D = 47,8 mm; d =
45mm; 1 =25 Mm.

3. Paccuntath M CKOHCTPYHMpOBAaTh COCTAaBHOM TOKApHBIM MPOXOAHOW pe3er C
IUTACTUHKOW W3 TBEPJOro CIUiaBa Ui YEPHOBOrO oOTadMBaHUs Baja w3 ctanu 45 ¢
npeaenoM npouynoctu 6B = 750 Mlla (= 75 krc/mm2). JlnameTp 3aroroBku D = 80 mwm,
riyouHa pesanus t = 3,5 mm, nogava S = 0,2 mm/00, BbIeT pesnia £ = 60 MM, rIaBHBIN
yroJ B IaaHe @ = 45°

4. Onpenenure OCHOBHOE TEXHOJOTMYECKOE BpeMs NPU CTPOraHMM IMOBEPXHOCTU IPU
YCJIOBUH, UYTO IIMpUHA TToBepxHOCTH 200 MM, TToniepeyHas mogaya 3a ABoMHoU xon S=0,3
MM, YHCJIO JBOMHBIX X0J0B pe3na n=60 B MUHYTY, IMTyOWHA cTporaHus t=3 MM; IJIaBHbIN
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yron B miane pesna ¢l1=450. Ctporanue mMoBEPXHOCTH MPOU3BOIUTCS 3a OJUH MPOXO/I.
[IpuBenute cxeMy oOpabOTKH

1.3.2. Kputepuu oeHKu
MaxkcumanbHO€ KOJIMYECTBO OayioB 3a BBIIOJIHEHHE TEOPETHMUYECKOro 3aJaHus
«CobecenoBaHue 1o Borpocam» — 2 Oana.

Ounenka 3a 3aganue  «CobOecenoBaHue 1O  BONpOcam»  OMNPEIENSIETCs
CyMMHUpOBaHHEM OalJIoB B COOTBETCTBUM C pe3yjbTaTaMu cobeceqoBaHMsl Mo 2
BonpocaM. BepHblil 0TBET Ha 0JJMH BOIIPOC OlLleHUBaeTcs B 1 Gam.

bane 3a
Kpurtepun ouieHKH K TeOpeTHYECKOMY 3aJaHHI0 KpUTEPUU
OILIEHKH
MaxkcumaJib
HbIii 0aga — 1
1 - IEMOHCTpUpPYET TIyOOKOe, MOJHOE 3HaHHE M MOHWMaHUE y4eOHOro 1
MaTepuana;
- J1aeT TOYHOE OIPEACIICHHE M HCTOJKOBAaHHUE OCHOBHBIX ITOHSTHH,
TEPMHHOB;

- [IpU OTBETE AEMOHCTPUPYET CAMOCTOSITEIBHOCTD CY>KIACHUN, TPUBOTUT
BCPHBIC apr'yMEHTHI, ACJIAaCT IPABUJIIBHBIC BBIBOJIbI,

- 1I0CJIeI0BATENbHO, YETKO, CBSI3HO, JIOTUYHO U 0€30IMO0YHO HU3J1araeT
yueOHBI MaTepua;

- IPABUIIBHO M 0OCTOSATENBHO OTBEYAET HA COMYTCTBYIOILIME BONPOCHI

2 - IGMOHCTPHPYET 3HAHHE U IIOHUMAaHUE YIeOHOTO MaTeprana; 0,6
- B OCHOBHOM IPaBWIIbHO, 0€3 HM3MEHEHHs OCHOBHOH CYTH, HaeT
ONpeAeseHUs OHITUH, TEPMUHOB;

-[IPU OTBETE JEMOHCTPUPYET CAMOCTOSITEIBHOCTD CY)XKICHUIA, BBIBOIBI
BCPHBIC, HO HEAOCTATOYHO apryMCHTHUPOBAHELI,

- yd4eOHBIH MaTepHan H3JaraeT B ONPEAEICHHOH JIOTUYECKON
HIOCIIEJOBATEILHOCTH

- TIpY OTBETE Ha BOIPOC JIOMYCKAET HECYIIECTBEHHBIE OIIUOKN ¥ (HJIH)
He Oojiee JBYX HEIOYETOB, KOTOPBIC CTYICHT MOXET  HCIPABHUTh
CaMOCTOSATENIFHO NPH TPEOOBAaHMM IIPETIONIABATEINS; JTaeT NPaBUIbHBIC
OTBETHI HA COITYTCTBYIOIINE BOIIPOCHI

3 - pacKpbIBaeT OCHOBHOE COJIep)KaHHEe YUeOHOro MaTepuarna; 0,3
- JIOMYCKaeT OIMMOKA B ONPEICIICHUH W HUCTOJIKOBAHUU OCHOBHBIX
MOHSITHUI, TEPMUHOB, KOTOPbIE MOXKET UCIPABUTH CAMOCTOATEIHLHO WU
Py HeOOJTBIIION TIOMOIIIH MTPETIOaBaTEIs;

- CAMOCTOATEIHLHO OPMYITUPYET OTBET HA BOMPOC, IPUBOJIUT YACTUYHO
BEpHBIC apTyMEHTHI, OTACIbHBIC BBIBOJIBI HEJB3sl CUATATh BEPHBIMH U
000CHOBAaHHBIMH;

- HapylIeHa JIOTHYECKas ITOCIICOBATEILHOCTD HM3JI0XKECHHS ydeOHOTO
MaTepuaia, Mpyu OTBETE HA BOMPOC JOMYIIEHA OfHa Tpydas ommoOKa u
(nnn) GoJiee ABYX HEJOUYETOB;

- CTYOEHT WCHBITHIBACT 3HAYUTENbHBIC 3aTPYAHCHHs, OTBeuas Ha
COITYTCTBYIOIIIHE BOTIPOCHI

4 - HE PAaCKPBIBAETCsI OCHOBHOE COJIepKaHue yueOHOTro MaTepuana, 0
- HE 3HAeT WJIU JaeT HEBEPHOE OIPECIICHHE W UCTOJIKOBAHNE OCHOBHBIX
MTOHSTHI, METOJUK;

- TAIOTCsI HEBEPHBIC OTBETHI HA BOIIPOCHI

nUToro 1
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MaxkcumanbHOE KOJMYECTBO OAJTOB 3a BBIMOJTHEHUE 3afaHus «Pemenue 3amaumy»
— 3 Oamta. CTyneHT mosydaeT sl perieHus mo 1 3amade u3 kaxmoi mucrummiuas (1,5
Oasna 3a 3a1a4y)

Ne KpuTtepuu oleHKH K NIPaAKTHYeCKUM 3a1a4yam 1 Banel 3a KpuTEepHH OLIEHKU
1 | PacummdpoBka Mapku MeTajia MaxkcumasbHblii 6aw1 — 1
0asL
BepHo pacmudpoBana mapka meraiia 1,0
Mapka Merayuia pacmmdpoBaHa ¢ HE3HAYMTEIBHON OIMOKON 0,5
HeBepHo pacmmdpoBana mapka Mmeraiia 0
2 Knaccnpukamus meraia MakcumaiabHbii 0aa — 0,8
0asL1
Bepho omnpenenena kinaccuukarys JaHHOTO MeTajuia 0,8
HesepHo onpenenena kinaccuukanus 1aHHOTO MeTaia 0
3 XapaKkTepuCTHKH CILIaBa Maxkcumagibnblii 6am1 —0,4
0as1a
BepHo ompe/ienieHbl XapaKTEpPUCTHKH CILIaBa 0,6
HeBepHo onpeiesieHpl XapaKTEePUCTUKH CIIaBa 0
4 Pe:xum o6padoTkn Maxkcumanabnbiii 6ai1 — 0,4
0asL1
Bepno Ha3HauyeH By 00paboTKH 0,4
HeBepHo HazHaueH BuJT 00pabOTKH 0
5 | YcrHoe 00bsicHeHHE IPAKTHYECKOT0 3a/1aHUA MaxkcumasbHbIil 6211 —
0,4 6an0B
- 00BsICHEHUE 33/1aHUS TIOCIIEA0BATEIBHO, CBSI3HO, JIOTHYHO, 0,4
BBIBOJI apI'YMEHTHPOBAH U 00OCHOBAH; NPAaBIILHO U
00CTOSITENTLHO TaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIINE
BONpPOC (BOIIPOCHI)
- He3HAUYUTEJIbHO HapyIlleHa MOCIIe10BaTeIbHOCTD, JTOTHKa 0,2
OOBSICHEHUS 3a/1aHUs, BEIBOJIB apTYMEHTHPOBAHBI U
00OCHOBAHBI; CTYJICHT HCIBITHIBACT HE3HAUNTEILHBIC
3aTpy/HEHUs], OTBeYasi Ha COMYTCTBYIOLIME BOIPOCHI
- 3HAYUTEIbHO HApYIIEHa MOCJIE0BATEIbHOCTD, JIOTHKA 0
OOBsICHEHUS 3aJaHus (CTYIEHT HE MOXeET OOBSICHUTh, KAKUM
00pa3oM MpHuIleN K PelIeHUIO 3aJaHHsI), BBIBOJII HE MOTYT
CUMTATHCS ApPTYMEHTHPOBAHHBIMU ¥ 00OCHOBAaHHBIMH; CTY/ICHT
UCTBITHIBACT 3HAYUTEIbHBIE 3aTPYJHEHUS, OTBEYask Ha
COITYTCTBYIOIIHE BOIPOCHI
UTOI'O 3
Ne KpuTtepnuu onieHKH K NIPaAKTHYECKUM 3a/1auam 2 bael 3a KpuTepun OlleHKH
1 | Pacm¢ppoBka Mapku MeTaj1a MaxkcumajbHblii 6am1 — 1
0ajL
BepHo pacmmgpoBaHa Mapka MeTauia 1,0
Mapka Meramia pacmiM@poBaHa C HE3HAYUTEIbHOM OomMOKON 0,5
HeBepHo pacmmdpoBana mapka Meraiia 0
2 Pexum o6padoTkn MaxkcumajbHblii 6am1 — 1
0ajL
BepHo Ha3HaueH BUJ 00pabOTKH 1,0
HeBepHo Ha3HaueH BUJ 00pabOTKH 0
3 Pexxumbl pe3anust MaxkcuMajabHbIiil 0aaa —0,6
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0aj1a

BepHo paccunTaHbl 1 Ha3HAYCHBI ONITUMAJIBLHBIC PEKUMBI 0,4
pe3anus

Pexxumbl pe3aHus pacCUMTAHbI M HA3HAYEHBI C HE3HAYUTEITHLHOU 0,2
OIIOKOMI

HeBepHO paccuuTaHbl M HA3HAYEHBI ONTHUMAIILHBIC PEKUMBI 0

PE3aHus

4 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 3a/1aHUA MaxkcumajbHblIii 6211 —
0,4 6an0B
- 00BsICHEHHE 33/1aHUs TIOCIIEA0BATENFHO, CBSI3HO, JIOTUYHO, 0,4
BBIBOJI apT'yMEHTUPOBAH U 000CHOBAH; MPABUIIbHO U
00CTOSITENILHO Ja€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOITPOC (BOIIPOCHI)
- HE3HAUUTEJIbHO HapyIlleHa M0CIe10BaTeIbHOCTh, JIOTHKA 0,2
0OBSICHEHUS 3a/1aHUs, BEIBOJIbI apIYMEHTHPOBAHBI U
00OCHOBAaHBI; CTYICHT HCHBITHIBAET HE3HAYUTEIbHBIC
3aTpyAHEHUs, OTBeYasi Ha COMYTCTBYIONINE BOIPOCHI
- 3HQUUTEIBHO HapyIlIeHa MOCIeA0BATEIbHOCTD, JIOTUKA 0
OO0BsICHEHUS 3aJaHus (CTYIEHT HE MOXET OOBSICHUTh, KAKIM
00pa3oM MpHIIe K PEUICHUIO 3aaHHtsl ), BEIBOJBI HE MOTYT
CUMTATHCS APTYMEHTHPOBAHHBIMU M 0OOCHOBAaHHBIMH; CTYJICHT
WCIBITHIBACT 3HAUUTEIbHBIC 3aTPYAHECHUS, OTBEYas Ha
COITYTCTBYIOIIIME BONPOCHI
UTOro 3
Ne KpuTtepuu oieHKH K NPaAKTHYECKUM 3a1auyam 3 basuibl 3a KpUTEpUU OLIEHKH
1 | PacummdpoBka Mapku MeTajia MaxkcumajbHbli 6amn — 1
0asL
BepHo pacmmgpoBaHa Mapka MeTajuia 1,0
Mapka merayuia pacmmdppoBaHa ¢ HE3HAYUTEIBHOW OMMOKON 0,5
HeBepHo pacmmdpoBana Mmapka MeTaiia 0
2 XapaKkTepuCTHKH CIIaBa MaxkcumaibHblii 6a11 — 1
0aJL1
BepHo onpeneneHsl XapakTepUCTUKU CIJIaBa 1,0
HesepHo onpezenena XxapakTepUCTUKH CIIJIaBa 0
3 PexxuMbl HCIBITAHUSI MATEPHATIOB MaxkcuMajabHblil 0aaa —0,6
O0aJu1a
BepHo nogobpaHbl peXKUMbI HCIIBITAHUN 0,4
PexxumMbl uctibITanmii mo00paHbl C HE3HAYUTEIHHOM OMTMOKOM 0,2
HeepHo mnogoOpaHbl peKUMBbI UCIIBITAHUN 0
4 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 32/1aHUA MaxkcumanbHbIi 621 —
0,4 6an0B
- 00BsICHEHUE 33/1aHUs TTOCIIE0BATENIbHO, CBSI3HO, JIOTHYHO, 0,4
BBIBOJ] apTYMEHTUPOBAH U 00O0CHOBAH; TPABUIIHHO H
0OCTOSITENILHO JJa€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOIIPOC (BOIPOCHI)
- He3HAUYUTEJIbHO HapyIlleHa MOCIIe10BaTeIbHOCTD, JTOTHKa 0,2
OOBSICHEHUS 3a/1aHUs, BEIBOJIB apTYMEHTHPOBAHBI U
00OCHOBAHBI; CTYJIEHT HCIBITHIBACT HE3HAUNTEIbHbIC
3aTpyIHEHUs, OTBeYasi Ha COMYTCTBYIONINE BOIPOCHI
- 3HAYUTEIbHO HApYIIEeHa MOCIIE0BATEIbHOCTD, JIOTHKA 0

00BsICHEHUS 3a/laHus (CTYICHT HE MOXET OOBSICHUTh, KAKIUM
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00pa3zoM MpHIIIEIT K PEeIISHUIO 3aaHus ), BBIBOJIBI HE MOTYT
CUHUTATbCA apTYMCHTUPOBAHHLIMU U O6OCHOB3.HHBIMI/I; CTYACHT
WCTIBITHIBAET 3HAYUTEIIBHBIC 3aTPYAHCHUS, OTBEUAs HA
COITYTCTBYIOIIME BOIPOCHI

UTOIo 3
Ne Kpurtepuu onieHKH K NPaKTHYECKUM 3a1a4yam 4 basuiel 3a KpuTepUK OLIEHKU
1 | BepHo BbINOJHEHBI PaCYeThI MaxkcumasbHblii 6am1 — 1
0asL1
BepHo BBITIOJIHEHBI pacueThl 1,0
PacueTs! BBIITOJIHEHBI C HE3HAYNUTENBHOM OIIUOKOI 0,5
HeBepHO BBINOIHEHBI PACUEThI 0
2 Cxema 00padoTKHu MaxkcumasbHblii 6aw1 — 1
0asL
BepHo nipencrapiiena cxema 00pabOTKH 1,0
Cxema 00pabOTKH NpEACTaBICHA C HE3HAYUTEIBHOM OIMOKON 0,5
HeepHo nipencraBiiena cxema o0pabOTKH 0
3 Ha3naueHnue meTajiia Maxkcumasbnblii 6211 0,6
0aJ1a
BepHo onpeneneHo Ha3HAYCHUE MeTallIa 0,6
Hasnauenue Merayia onpeiencHo ¢ He3HAYUTEILHOW OMIMOKON 0,3
HesepHo onpeiesieHo Ha3HAYCHHUE MeTajlla 0
4 | YcTHOE 00bsICHEHHE IPAKTHYECKOTO 32 JaHHST MaxkcumaabHbIii 0aJ11 —
0,4 6an0B
- 00BsSICHEHHE 3aJIaHHS TIOCIIEIOBATEIILHO, CBS3HO, JIOTUYHO, 0,4
BBIBOJ] apT'YMEHTUPOBAH U 00OCHOBAH; IPABUJIBHO U
0OCTOSITENTEHO JA€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOITPOC (BOIIPOCHI)
- He3HAYMTEJIBHO HapyIlIeHa MOCIIeI0BATEIbHOCTD, JIOTHKA 0,2
0OBSICHEHUS 3aJIaHUs, BEIBOJIBI apTYMEHTUPOBAHBI U
00OCHOBAHBI; CTYJICHT HCIBITHIBACT HE3HAUNTEIILHBIC
3aTpy/AHEHUS, OTBEYasi Ha COMYTCTBYIONTHE BOMPOCHI
- 3HAYUTEIILHO HAPYIIICHA MTOCIIEI0BATEILHOCTb, JIOTHKA 0
0O0BsICHEHUS 3aaHus (CTYIEHT HE MOXET OOBSICHUTh, KAKHUM
00pa3oM TPHUIIEIT K PEIICHUIO 3a/IaHHsI), BBIBOJBI HE MOTYT
CUMTAThCS ApPTYMEHTHPOBAHHBIMU ¥ 00OCHOBAaHHBIMH; CTYJICHT
UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYTHEHUS, OTBEYAs Ha
CONYTCTBYIOIIHE BOITPOCHI
UTOTO 3
1.4. MarepuanbHO-TEXHHYECKOE obecneuyeHune IS NPOBEACHUSA
MPOMEKYTOYHOM aTTecTaluu
ATTecTanus IpOBOJUTCSA B KaOMHETE MaTepUaIOBEICHNUS.
1.5. VY4eOHo-mMeTOAMYecKOe W HH(POPMANMOHHOEe o0ecmevyeHue JIA

NMPOBeJAeHUS NIPOMEKYTOYHON aTTeCTAUMN
OcHOBHBbIE Y4eOHbIEe U3aHUS

1. MarepuanioBenenue u TexHonoruss mMarepuanoB. B 2 4. Yacte 1 : yueOHHMK Juis

cpennero npodeccuonanpHoro oopazosanus / I'. T1. detucos [u ap.] ; mox penakuuei I
I1. detucosa. — 8-e uzn., nepepad. u qorn. — Mocksa : M3garensctBo KOpaiit, 2020. —
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386 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09896-9. — Texcr :
snextponusiii // DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/456355

2. MarepuasioBeieHue U TeXHOJOruss MarepuasioB. B 2 4. Yacte 2 : yueOHUK 1S
cpeanero npodeccuonansHoro oopazosanus / I'. 1. detucos [u ap.] ; mox pepakuuei I
[1. ®etucoBa. — 8-e m31., mepepad. u qon. — Mocksa : MznarensctBo IOpaiit, 2020. —
389 c. — (IlpodeccumonanpHoe obpazoBanue). — ISBN 978-5-534-09897-6. — Teker :
anekTponHbii // DBC WOpaiit [caiit]. — URL: https://urait.ru/bcode/456356

3. Ilnomkun, B. B. MarepuanoBenenue: y4eOHHUK Il CpeIHEro MpOQecCHOHATBLHOTO
obOpazoBanus / B. B. [Inomkun. — 3-e u3g., nepepad. u gon. — Mocka: M3gaTeabcTBO
FOpaiitr, 2021. — 463 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-534-
02459-3. — Tekcr: anektponnsii / DBC Wpaiir [caiiT]. — URL: https://urait.ru/

JlonoJIHUTe/IbHbIE Y4eOHbIe H31aHUs
4. T'ypeeBa, M. A. MerajuioBeeHUE: MaKpO- U  MHUKPOCTPYKTYPHI  JIMTEHHBIX
ATIOMUHHUEBBIX CIIAaBOB: Yy4yeOHOE TmocoOue Juisi CpeaHero mpodecCHOHAIBHOTO

oOpazoBanusi/ M. A.T'ypeeBa, B.B. Opuunnukos, MW.H.ManakoB. — 2-¢ wu3m.,
nepepab. u gon. — MockBa: MsmarensctBo  IOpaiit, 2021.— 254c¢. —
(ITpodeccuonansuoe  obOpazomanume). —  ISBN 978-5-534-11002-9. —  Tekcr:

anexktponusiii // DBC H0paiir [caiit]. — URL: https://urait.ru/
5. I'ypeeBa, M. A. MeranioBefieHrHe CBapKH aIFOMUHHUEBBIX CIUIABOB: yueOHOE MOcoOue
JUIs cpefHero mpodeccuonanbHoro odpasosanus / M. A. I'ypeea, B. B. OBUNHHHKOB,
B. U. Psa3anneB. — 2-¢ u3a. — MockBa: MsnmarensctBo IOpaiit, 2021. — 243 c¢c. —
(ITpodeccuonansuoe  oOpazomanue). —  ISBN 978-5-534-11484-3. —  Tekcr:
anektponnsiii // OBC FOpaiit [caiit]. — URL: https://urait.ru/

HNuTepHeT-pecypcehl

6. academia-moscow.ru. — MarepuanoBe/icHue (3JSKTPOHHOE IPUT0KEHHUE).

7. http://www.materialscience.ru/~ Marepuanosenenne| TKM| Csapka| bBbecmiatho
ckauath| JIekuuu| YueOHuUK.

8. http://catalog.iot.ru/— Karanor oOpa3oBaTenbHBIX pecypcoB B ceTd MHTepHET.

9. pedagog-kniga.net/17638-materialovedenie-laboratornyj-praktikum-e-n....—
Marepuanoseaenue. JIabopaTopHbIil IPAKTUKYM.

10. Bce o marepuanax u matepuanoeaennn// Materiall.ru: URL: http://materiall.ru/..

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

12. TlnatkoB B.. Jluteparypa mo Marepuanam u marepuainoBeneHuro// Materialu.com.:
URL.:http://materialu-adam.blogspot.com/.

13. Cair TUTSt CTYJICHTOB u npenoaBaTeneit// twirpx.com: URL:
http://www.twirpx.com/files/machinery/material.

MeTtoanveckune peKOMeHAALNH AJIsl 00YYAOIIUXCS 110 OCBOCHHMIO THCHHUIIHHBI

14. Metoanueckue yka3zaHUs JUIsl 00Y4arOmUXCs IO BHITIOJTHEHHIO MPAKTHYECKUX padoT.
15. Meroanueckue ykazaHus JUII OOYdYalOIMXCS MO BBHINOJHEHUIO  3aJlaHUiM
CaMOCTOATENbHON pabOTHI.
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