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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 cnenmansHocTu 13.02.07 DnexktpocHad)keHue (1Mo 0Tpaciisim).

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

1.3.1lesiu 1 TpeOOBaHUSA K pPe3yJbTATAM OCBOEHHUS Y4eOHOM M CUMILINHBI:

W3yyeHue JUCHUIUIMHBI HAmpaBlieHO Ha (opmupoBaHue oOOMUX U
npo(heCcCHOHANIBHBIX KOMIIETEHLINH, BKIIOYAIOIMIUX B C€0s CIOCOOHOCTB:

OK O01. BseiOupate cnocoObl pemieHuss 3aaad  MpodecCHOHATBHON
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpEACTBA IIOMCKA, aHald3a U
UMHTEpIpeTauuy nHGopMauu U HHOOPMAIIMOHHBIE TEXHOJIOTUU ISl BBIIOJHEHUS
3a/1a4 Npo(heCCUOHAIBHOU IeSITEILHOCTH;

OK 03. IlmanupoBaTh U pealM30BbIBaTh COOCTBEHHOE MPOQPECCHOHAIBHOE
M JIMYHOCTHOE  pa3BUTHE,  MPEANPUHUMATENIbCKYIO  JEATEIbHOCTh B
npodeccuoHabHOU cdepe, UCTOJb30BaTh 3HAHUS 10 (PMHAHCOBOUM I'PAaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYaIUsIX;

OK 04. DddexTuBHO B3aUMOJEHCTBOBaTH M pPabOTaTh B KOJJIEKTUBE U
KOMaH/IE;

OK 05. OcymiecTBisiTb  YCTHYIO ¥ MNUCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ y4yeToM OCOOCHHOCTEH
COIIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposBaATH rPaXJaHCKO-TTATPUOTUYECKYIO MO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE  IIOBEJAEHUE HA  OCHOBE  TPaJMIMOHHBIX
OOIIEYeIOBEYECKUX IEHHOCTE, B TOM YHCIE€ C YYETOM TapMOHHU3ALUU
MEKHAIIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOIICHUH, MPUMEHSITh CTaHAapThl
AHTUKOPPYIIIMOHHOTO MMOBEJICHUS;

OK 09. [Ilons3oBathcs  mpodeccuoHaIbHOM  JOKyMEHTalMed  Ha
rOCyAapCTBEHHOM U MHOCTPAHHOM S3bIKaX

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

[IK 2.2 BbImonHATh OCHOBHBIE BHUABI pabOT MO  OOCITYKUBAHUIO
TpaHcOpPMATOPOB U IPeoOpazoBaTeNICH IMEKTPUUECKON SHEPTUH.

[IK 2.3 BbImonHATe OCHOBHBIE BHUABI pabOT MO  OOCITYKUBAHUIO
00Opy/IOBaHUSl  paclpeAeTUTENbHbIX YCTPONCTB 3JIEKTPOYCTAHOBOK, CHCTEM
pENEHHBIX 3alIUT U ABTOMATU3UPOBAHHBIX CUCTEM.



[1K 2.4 BpinonHATh OCHOBHBIE BUBI pabOT MO 0OCITYKUBAHUIO BO3AYIIHBIX U
KaOeNbHBIX JJUHUHN 3JIEKTPOCHAOKECHHUS.

[IK 2.5 PaspabarbiBath M OG(OPMIIATH TEXHOJOTHYECKYIO MU OTYETHYIO
JIOKYMEHTAIHIO.

[1K 3.1 IlnanupoBaTh U OPraHU30BBIBATH PA0OTY MO PEMOHTY 000pYAOBaHMUS.

[1K 3.2 HaxoauTs 1 ycTpaHsATh TOBPEXKIECHUS 000Dy I0BaHUS .

[1K 3.3. BoinoaasaTe paboThl 10 PEMOHTY YCTPOMCTB 3JIEKTPOCHAOKEHMUS .

[1K 3.4. OuenuBath 3aTpaThl Ha BBHIIIOJIHEHHE PAOOT MO PEMOHTY YCTPONCTB
AIIEKTPOCHAOKEHUS.

[1K 3.5. BeIMomHATE MPOBEPKY M aHAJIN3 COCTOSHUS YCTPOMCTB M MPUOOPOB,
UCIIONIb3YEMBIX TIPY PEMOHTE U HajlaJKe 000PYI10BaHHUS.

[1K 3.6. IIpon3BouTh HACTPOMKY U PETYIUPOBKY YCTPOICTB U PUOOPOB IS
pEeMOHTa 000PYIOBAaHUS IIIEKTPUIECKIX YCTAHOBOK M CETEH.

[1IK 4.1. OGecrnieunBath 0€30MacHOE MPOU3BOJICTBO IJIAHOBBIX M aBAPUNHBIX
paboT B BIEKTPUUECKUX YCTAHOBKAX U CETAX.

B pesynbTaTte ocBoeHUs yueOHON AUCIUIUITMHBI 00YYarONTUNCS JOJIKEH YMETh!

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

- OINPEENATh TBEPAOCTh MAaTEPHUAJIOB;

- ONPEETSATh PEKUMBI OTHKUTA, 3aKAJIKH U OTIYCKa CTaJIH;

- MOJ0UpaTh KOHCTPYKIIMOHHBIE MAaTEpHaIbl TI0 UX HA3HAYEHUIO U YCIOBUSIM
AKCIUTyaTalluH;

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

B pe3ynbrare ocBoeHUS y4eOHOM TUCIUIIIMHBI O0yJIarONTUNUCS TOKEH 3HATD:

- BUJbI MEXaHUYECKOH, XMMUYCCKOU U TEPMUUYSCKON 00pabOTKH METalJIOB U
CILJIABOB;

- BUJbI IPOKJIA/IOYHBIX U YIUIOTHUTEIbHBIX MAaTEPHUAJIOB;

- 3aKOHOMEPHOCTH TPOIIECCOB KPUCTAUIM3AIMU U CTPYKTYpPOOOpa3oBaHUs
METAJIJIOB U CILJIABOB, 3alIUTHI OT KOPPO3UH;

- KjaccuduKalus, OCHOBHbIC BHUJbI, MAPKUPOBKA, 00JACTh NMPUMEHEHUS U
BUJIbI 00pa0OTKM KOHCTPYKLUMOHHBIX MaTepHalioB, OCHOBHBIE CBEIEHUA 00 HX
Ha3HAYEHWW W CBOWCTBAX, NPUHIMUIBI HMX BbIOOpAa [JII TNPUMEHEHUS B
MIPOU3BOJICTBE;

- METOJIbl U3MEPEHUS IMAPaMETPOB U OIPE/ICTICHUS CBOMCTB MaTEPHUAJIOB;

- OCHOBHBIE CBEJICHHUS O KPUCTAIIN3AIUU U CTPYKTYPE pacCIIaBOB;

- OCHOBHBIE CBEJICHUSI O HA3HAYECHHH M CBOMCTBaX META/JIOB M CIUIABOB, O
TEXHOJIOTUU UX MTPOU3BOJICTBA;

- OCHOBHbBIE CBOICTBA MOJUMEPOB U UX UCIIOIb30BAHUE;

- 0COOEHHOCTHU CTPOCHUS METAJJIOB U CILJIABOB;

- CBOMCTBAa CMAa30YHBIX M A0pa3UBHBIX MATEPHAIIOB;

- CITIOCOOBI TIOJTYYECHHSI KOMIIO3UITMOHHBIX MAaTEPHAJIOB;



- CYIIHOCTh TEXHOJOTHYECKHUX MPOIECCOB JIUThs, CBAPKH, 00pabOTKH.
1.4. KosinyecTBO 4acOB HA OCBOEHHE MPOrpaMMbl Y4eOHOM IMCIHUIIMHBI:
MakcuManbHOM yueOHOM Harpy3ku odydaronierocs 60 yacoB, B TOM 4HUCIIE:
- 00s13aTeILHON ayIMTOPHOM y4eOHOM Harpy3ku odyuyatorierocs 54 vaca,
- CaMOCTOSITEILHOM paboThI 00y4Jaroierocs: 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)
Oos3aTesqibHAsI Ay IUTOPHAA YueOHas1 Harpy3Ka (Bcero) 54
B TOM YHCJIE:

JIEKIINH, YPOKHU 40

MPAKTUYECKHE 3aHITHS 14
CamocrosiTesibHas padoTa o0yuyarwuuxcs (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 Koabt
pa3aesioB U TeM camocTosiTe/IbHAasi paboTa o0y4yarouierocsi, Kypcopasi padora (IIpoexr) (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. Coaeprxanue yueOHOIro MaTepuaJia 4 OK 01-06
Crtpoenue u O6mme cBeneHUs O MeTaiaXx. Kpucraumyeckoe CTPOCHHE MeETauioB. THIIBI 2 1 OK 09
CBOlicTBa KPUCTANIMYECKUX PEUIETOK, OCOOEHHOCTH CTPYKTypbl. BiusHue tuma cBsizu Ha IK 2.1-2.5
MaTepHaJIoB CTPYKTYpy U CBOMCTBa KpPHUCTaJUIOB. METOAbI HCCIENOBAaHUS CTPOCHHUS METaJUIOB. I1IK 3.1-3.6
®u3nYeCKne, XUMHUYECKAE, MEXaHUUYECKNE U TEXHOJOTMYECKHE CBOWCTBA MATEPHUAJIOB. I1IK 4.1
CoBpeMEHHbIE METO/Ibl UCIIBITAHUSI MATEPHAIIOB.
IIpakTuyeckoe 3ansitue Nel lcnbiTaHue MeTalioB Ha TBEPAOCTH C METOAOM 2 2
bpunemns u Poksenna
Tema 2. Coaep:xanue y4eOHOIro MaTepHuaJia 4
JAunarpammsl [lonsTre o crylaBax M METO/ax MX IOJydyeHUs. Bujpl CruiaBoB, NOHIATHE O JUarpaMmme 4 1
COCTOSIHUS cocTostHUS ciuiaBa. CTPYKTYpHBIE COCTABIIIOIIKE JKEJIE30YTIIEPOIUCTBIX CTAIEH M HX
MeTaJJI0B KpaTKasl XapakTepucTuKa. AHaINU3 yIPOIEHHONW TUarpaMMBbl COCTOSIHUSI CILJIaBa YKeJe30-
CIIABOB yriepoa. Biausinue npuMeceil Ha CTpyKTypy CILIaBa.
Tema 3. Coaepixanue yueOHOro MaTepuaJa 8
Tepmuyeckas u Ilonatue o Tepmuyeckoit oOpaboTke MeTayuioB. PakTOpbl, ONPEAEISAIOIINE PEKUM 4 1
XHMHUKO- TepMHuecKkoi 00paboTku. OCHOBHBIE BUABI TEPMUUECKON 00paboTku cTanu. [IpomykTsl
TepMHYeCKas pa3IoKEeHUsI ayCTEHUTA MPU PANIMYHON CKOPOCTH OXJIAKICHMS, UX XapaKTEPUCTUKU U
o0paboTka cBoiicTBa. CyITHOCTh OTXKUTA, €T0 BU/IbI, BIUSHUE HA CTPYKTYPY U CBOWCTBA METaJLjIa.
MeTaJVIOB Hopmanu3zanus cranu, e€ Ha3HaYeHMeE, 3aKajlKa CTalH, €€ BH/Ibl, HA3HAYEHUS U CIIOCOObI
npoBeicHUsI. BoccTaHOBUTEIbHAS TEPMUYECKass 00pab0TKa CTaIH.
IIpakTnuyeckoe 3ansitue Ne2 [Ton6op crioco60B U pexUMOB 00pabOTKH METAIIIIOB B 2 3
3aBHCHMOCTH OT 3aJJaHHBIX YCIOBUHN
IIpakTnyeckoe 3ansitue Ne3 ITogOop Mapok crayieit sl 1eTajeil MalivH U armnapaToB 2 3
Tema 4. Coaeprxanue yueOHOIro MaTepuaia 6 1




KoHcTpykuuoHnHbie
"
HHCTPYMEHTAJIbHbI
€ MaTepHaJibl

CocTaB yriepoJucTbIX CTajel, BIUSHUE IPUMECE Ha CTPYKTYPY U CBOMCTBA CTAJIH.
Knaccudukanuss yriaepoaucTbix cTajedl Mo Ha3HadeHWI0. MapKupoBKa cTajiel To
I'OCTy.

Bunbl uyryHoB, BIUsiHHE IPUMECEN HA CTPYKTYpPY U MeXaHHueckue cBoicTBa. [lonsaTue
0 MOIU(UIIMPOBAHHOM, KOBKOM M BBICOKOIIPOYHOM 4YyryHe. MapKUpOBKa 4yryHa IO
I'OCTy.

IIpakTuyeckoe 3ansitue Ne4 AHanu3 Mapok CTaJei U orpeesieHue uX (PU3NIECKUX 1 2
XMMHYECKHUX CBOMCTB
Tema 5. Cojaeprxanue y4eOHOIro MaTepuasa 6
Marepuaisli ¢ Haznauenue, cocrtaB, U MapKUpOBKa ObICTpopexymux craiei. CruiaBbl Ha OCHOBE 4
0Cco0BIMH MeZH, UX IPUMEHEHHNE B JHEPIeTUKE, COCTaB, MAPKUPOBKA
TEXHOJOTHYeCKHM | CamocTosiTe/IbHasA padoTa odyuarommuxcst Nel PaboTa ¢ koHCTIEKTaMu 2
U CBOIiCTBAMH
Tema 6. Coaep:xanue y4eOHOro MaTepHuaJia 4
Marepuainsl ¢ AnoMUHUHN, MarHui UX GU3NYECKUe U XMMUYecKue cBoicTBa. O6IacTh MPUMEHEHHUS 4
MaJIoH amoMUHUS B oHepreTuke. CIUTaBbl HA OCHOBE AFOMHUHUS M MAarHUS, ©X OCOOCHHOCTH,
IVIOTHOCTH IO 00JacTb MPUMEHEHHS.
Tema 7. Coaep:xaHue yueOHOro MaTepuaJia 4
Marepuansl CymHocts U BUABI KOoppo3ud. CrocoObl 3aluThl METaJUIOB OT KOppo3uu. BeiOop 4
YCTOHYUBBIE K croco0a 3amMThl OT KOPPO3WM B 3aBUCHMOCTH OT YCIOBH paOOTHI AeTaned u
BO3/1eiCTBHA KOHCTPYKLIMU B 11eJI0M. JIernpoBaHHbIE CTalM ¢ OCOOBIMU (DU3MUYECKHMMM CBOMCTBAMH,
OKpY Karolen UX MapKHUpOBKa U 00J1aCTh IPUMEHEHHUSI.
cpensbl
Tema 8. Coaep:xaHue yueOHOro MaTepuaJia 10
Juaexkrporexnuyec | Knaccudukanus >meKTpOTEXHUMUYECKHX MaTepuasoB. JludnexkTpuuyeckue MaTepualbl, 4
KHe MaTepHaJibl TBEpABIE, KHUJIKHE M Ta3000pa3Hble AMAIEKTPUKU. [IpOBOJHMKOBBIE MaTepHabl.
[TomynpoBOITHUKOBBIE MaTepUallbl, UX OCHOBHBIE CBOMCTBA, XapaKTEPUCTUKH U 00J1aCTh
npuMeHeHus. M3aenuss U3 MONYNpOBOJHUKOBBIX MAaT€pUalioB, UX IPUMEHEHUE B
AJIEKTPOJIMHEHHOM CTPOUTENBCTBE.
IIpakTnyeckoe 3ansitme  NeS  OmpepeneHue  JIEKTPUYECKOH  MPOYHOCTHU 2
TpaHcpopmaTopHoro wmacina. OrmnpeneneHue 3JIEKTPUUYECKOW MPOYHOCTH  TBEPHBIX
JTUDJIEKTPUKOB
IIpakTHyeckoe 3anaTHE Ne6 OnpeneneHre NOBEPXHOCTHOTO NEPEKPBITHS U30JIATOPOB. 2
HccnenoBanne 3aBUCHUMOCTH 3JIEKTPUUYECKOM MpoyHOCTH Bo3ayxa. OmnpeneneHue
YIE€TBHOTO CONPOTUBIICHUSI TBEPABIX TUIIEKTPUKOB
CamocTosiTe1bHasi padoTa o0yqarommxest Ne2 PaboTa ¢ KOHCIEKTaMH 2
Tema 9. Conep:xaHue yueOHOro MaTepuaJa 4
Hemeramnmueckue | IlmactMaccsl, OJMMEpbl, OCHOBHBIE XapaKTEPUCTHKH, CBOMCTBA M 00J1aCTh 2




MaTepuabl MIPUMEHEHUS
IpakTuyeckoe 3anaTue Ne/ OnpeeeHne dIEKTPUIECKON TPOUHOCTH H3OJISIIIH 2
Kabes
Tema 10. Copep:kanue y4eOHOro MaTepuaa 2
HNucTrpymentanbn | Knaccudukaims HHCTpYMEHTAIBHBIX CTAJICH 10 XMMHYECKOMY COCTaBy. YTIEPOIUCTAs 2
ble, IOPOILIKOBBIC M | U JIETHPOBAaHHAs WHCTpyMeHTalbHas cTanb. CTanu A MPeccoBO-IITaMIIOBOYHOTO
KOMIIO3HIIHOHHBbIE | 000PYAOBAHMS U U3MEPUTEIBHBIX MTPUOOPOB. OCHOBHBIE XapaKTEPUCTUKU BOJIOKHUCTHIX
MaTepHaJIbl MaTepuajgoB M ux npumeHeHue. I[lomyuenume wuznenuii U3 MOPOMIKOB. MeTombl
MOpoImKoBoK  Meramurypruu. CBoiicTBa W 007aCTh TPUMEHEHHUS TOPOIIKOBBIX
MatepuaioB. KommosunmoHHble MaTepuaibl: KiaccUpUKalus, CTPOSHUE, CBOWCTBA,
AOCTOMHCTBA U HEAOCTATKHU, IPUMCHCHHUC.
Tema 11. Coaep:xanue y4eOHOIro MaTepHuaJia 2
Caapka u naiika CymHocThb mporiecca U crnoco0sl cBapku. [IpenmMyrecTBa u HEAOCTATKH, KOHTPOIb 2
MeTaJLIOB cBapHbIX coenuHeHuit. CylHOCTD Ipoliecca U crocoOsl naiku. IlpenmMyiiectBa u
HCOOCTATKKU, KOHTPOJIb MasgHbIX COCIII/IHGHI/II?I.
Tema 12. Coaep:xaHue yueOHOro MaTepuaJia 4
O0pa6oTka OcHoBHble crocoObl 00paboTku pe3zanueMm. JloctomHcTBa M HemocTaTku. [IpokaTka 2
MeTaJVIOB MeTaiuioB. O00pynoBaHUE I TPOKATKU. JIOCTOMHCTBA U HETOCTATKH.
CamMmocTosiTeJIbHAS padora o0yvyarmuxcst Ne3 ITonroroska K 2
QG epeHIPOBAHHOMY 3a4eTy
IIpome:xxyTouyHas arrecrauus B popMe 1uppepeHHPOBAHHOIO 3a4€eTa 2
HToro no mucuuniu-e: 60
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3. YCJOBHUSI PEAJU3ALMM TMPOTPAMMBLI  YUYEBHOWM
JACHUTILIAHBI

3.1. TpebOoBaHusi K MHHMMAJBLHOMY MATEPHAJIbLHO-TEXHUYECKOMY
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);
- TOCKa yYCHHYeCKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KoMmIbIoTep (HOYTOYK);
- MyJIbTUMEIUNHBIN IPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOMS:  IUIAKaThl,  y4eOHO-HArIsgHBIE  TTOCOOMs,
oOecleynBaIINe TEMAaTUYECKUE WILUIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BUJCO-ayJUO MaTepHayibl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

KowmmbroTep UMEeT JOCTYIl 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-¢ wu3m., mepepab. u gom. — MockBa
N3natensctBo IOpaiit, 2020. — 386 ¢. — (Ilpodeccnonansuoe 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 mpodeccuoHanbHoro obpaszoBanusi / I'. II. ®deruco [u nap.] ; moxn
penakiuent I'. II. ®detucoBa. — 8- wus3a., mepepad. m jgon. — 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¢ wm3a., mepepad. u
non. — Mocksa: U3marensctBo IOpaiit, 2021. — 463 ¢. — (IIpodeccuonansHoe

obpazoBanue). — ISBN 978-5-534-02459-3. — Texkcr: anexkrponnbii // 3bC
FOpaiit [caiiT]. — URL: https://urait.ru/
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https://urait.ru/bcode/456356
https://urait.ru/%20иbcode/470071

JlonoiHUTEIbHbIE YUeOHbIe U3IaHus

4, T'ypeera, M. A. MeramioBeAeHne: MaKpOo- U MHKPOCTPYKTYPBI JIMTEHHBIX
QTIOMUHUEBBIX CIUIABOB: yueOHOE MocoOue sl cpeaHero mnpodecCuoHaIbLHOTO
oOpazoBanus / M. A. I'ypeeBa, B. B. OBuunnukos, . H. ManakoB. — 2-e¢ usn.,
nepepad. u gom. — MockBa: WM3parensctBo FOpaiit, 2021.— 254 c. —
(ITpodeccuonansuoe o6OpazoBanue). — ISBN 978-5-534-11002-9. — Texker:
anextponHbIi // DBC FOpaiir [caiit]. — URL: https://urait.ru/

5. I'ypeea, M. A. MeramioBefeHue CBapKy aJlOMUHUEBBIX CILJIABOB: yueOHOE
nmocobrwe i1 cpeaHero ImpodeccroHaabHOro oOpasoBanms/ M. A. I'ypeesa,

B. B. OBuunnukoB, B. U. Pg3annes. — 2-¢ wm3g. — Mocksa: I3gaTeascTBoO
Opaiit, 2021. — 243 ¢. — (Ilpodeccuonansnoe odpazosanue). — ISBN 978-5-
534-11484-3. — Tekct: oanekrponnbii // ObC HOpaiit [caiit]. —

URL.: https://urait.ru/

HNuTepHeT-pecypcehbl

6. academia-moscow.ru. — MatepuanoBeieHue (JIEKTPOHHOE TPUIIOKEHUE).

7. http://www.materialscience.ru/~  Martepuanoenenne| TKM|  Cpapkal
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. [InatkoB  B.. Jlureparypa mno MarepuaiaMm © MaTepuaIoBeICHUIO//
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 11l 00yJaroluXcsl 10 BBIMOTHEHUIO MPAKTUYECKUX
pabor.

15. Meroaudeckue ykazaHus Il OOYYaIOIIMXCS 110 BBITIOJTHEHUIO 3aJlaHUM
CaMOCTOSATEIbHON paOOTHI.
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http://www.academia-moscow.ru/
http://www.materialscience.ru/
http://www.materialscience.ru/
http://www.materialscience.ru/
http://gimn45.ucoz.ru/load/ehlektronnye_obrazovatelnye_resursy/ehlektronnye_obrazovatelnye_resursy/http_catalog_iot_ru/25-1-0-249
http://materiall.ru/
http://www.materialscience.ru/
http://materialu-adam.blogspot.com/
http://www.twirpx.com/files/machinery/material

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI

JUCHUTILIAHBI

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

Pe3ysabTarnl 00yyeHus

@®opMbI U METOBI
KOHTPOJISI H OIICHKH

OO1u11ie KOMIETEHINN:

OK O01I. BeiOupares cmocoObl pemieHus 3aaad  MpodhecCHOHATBLHON
JEsITeIbHOCTH IPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonws3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalu3a U
UHTEepHpeTaluy UHGOpPMALUU U HMH(MOPMALMOHHBIE TEXHOJOTUM JUIS
BBITOJIHEHUS 32124 TPO(PECCUOHATILHON IEATEIIbHOCTH;

OK 03. IlmanupoBaTb U peaJu30BbIBATH cOOCTBEHHOE
npoeCCHOHATbHOE ¥ JIMYHOCTHOE pAa3BHTHE, MPEANPHHUMATEIBCKYIO
NesTeIbHOCTh B MPO(ecCHOHaNbHON cdepe, HCIOAb30BaTh 3HAHUS 10
(UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIIHSX;

OK 04. DddexTnBHO B3anMOJEiiCTBOBaTh W PabOTaTh B KOJIEKTUBE U
KOMAaH/IE;

OK 05. Ocy1uecTBisaTh YCTHYHO UM IUCBMEHHYIO  KOMMYHHMKALMIO Ha
rocy1apcTBeHHOM si3bike Poccuiickoit denepannu ¢ yueTroMm 0coOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK  06. [IlposiBiaATh  IpakJaHCKO-NIATPUOTUYECKYIO  MO3MIIMIO,
J€MOHCTPUPOBATh OCO3HAHHOE IIOBEJCHME HA OCHOBE TpPaJULMOHHBIX
00IIIeYeTIOBEYECKMX IEHHOCTEeH, B TOM YHCIIE C yYETOM TapMOHH3AIHH

MEXKHAI[MOHAIBHBIX M MEXPEJIUTHO3HBIX  OTHOIIEHUH, HPUMEHSThH
CTaH/IapThl aHTUKOPPYIILIMOHHOTO TIOBEJICHUS;
OK 09. [TIlomb3oBarbCcsi NpO(PEecCHOHANBHOM  JTOKyMEHTauuedl Ha

roCy1apCTBEHHOM M MHOCTPAHHOM SI3bIKaxX
[TpodeccuonanbHbIe KOMIIETEHITUN

IIK 2.1 YuraTh M COCTaBIATH DJJIEKTPUUYECKUE CXEMBI IIEKTPUUYECKUX
MTOACTAHIIUMI U CeTeH

I[IK 2.2 BbINOAHATE OCHOBHBIE BHIBl PabOT MO OOCITYXHBAHUIO
TpaHc(hopmMaTOpoOB U IIpeoOpa3zoBaTeseii AIEKTPUIECKON SHEPTUN

[1K2.3 BbINOAHATH OCHOBHBIE BUABI pabOT 1O  OOCTYKUBaHHIO
0o0Opy/lOBaHUsl  pacHpEleIUTENbHBIX  YCTPOMCTB  3JIEKTPOYCTAHOBOK,
CHCTEM PEJIEHHBIX 3alUT U aBTOMAaTU3UPOBAHHBIX CHCTEM

[1K2.4 BpInonHATh OCHOBHBIE BUJIbI PA0OT MO 0OCTYKUBAHUIO BO3AYIIHBIX
1 KaOeJIbHBIX JIMHUHN 3JEKTPOCHAOKEHUS

[IK2.5 Pa3paGaTtbeiBaTh U OQOPMIISITH TEXHOJIOTHMUECKYID U OTYETHYIO
JOKYMEHTALUIO

[IK3.1 IImanupoBath
obopynoBaHus

[1K3.2 HaxoauTh 1 yCTpaHATh NOBPEXACHUS 000PYAOBAHUS

1K 3.3. BeInmonHATh paboThl IO PEMOHTY YCTPOHCTB 3JIEKTPOCHAOKEHUS
I[IK 3.4. OuenuBarh 3aTpaTbl Ha BBINOJIHEHHE pPabOT IO PEMOHTY
YCTPOICTB 3JIEKTPOCHAOKEHUS

[IK 3.5. BpINOSHATE NPOBEPKY M AaHAIU3 COCTOSHMS YCTPOWCTB U
puOOPOB, UCTIONB3YEMbIX ITPU PEMOHTE U HalaKe 000pYAOBaHUS

[IK 3.6. [Ipou3BoauTh HACTPOWKY U PETYIUPOBKY YCTPOMCTB U MPUOOPOB
U1l pPEMOHTA 000PYAOBaHUS 2JEKTPUUECKUX YCTAHOBOK U ceTei

IIK 4.1. OOCecneunBarh 0e30macHOE NPOM3BOJACTBO IUIAHOBBIX H

U OpraHM3OBBIBaTH paboOTy 1O PEMOHTY

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBIIIOJIHEHHUE
MUCHMEHHOW PaboTHI;

- BBIIIOJIHEHHUE
[IPAKTUYECKON pabOThI
(uHnuBUYyanbHAS popMma
paboThI);

OreHka pe3yabTaToB
BBINOJIHEHUS
CaMOCTOSITENILHON paboThI

IIpomexxyrounas
aTTecranus B bopme
Qg epeHIPOBaHHOTO
3aueta. MeTol npoBencHUS
IIPOMEKYTOUYHON
aTTeCTallMU:  BBIIIOJHEHHE
KOMIUIEKCHOTO 3aJaHus
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aBapUfHBIX PabOT B DJIEKTPUUECKUX YCTAHOBKAX U CETSX.

YMETh:

- OINpeAeNsiTh CBOWCTBA KOHCTPYKIMOHHBIX U CHIPHEBBIX MAaTEpUaJIOB,
MPUMEHSIEMBIX B TIPOM3BOACTBE, IO MAapKUPOBKE, BHEIIHEMY BH]LY,
MIPOMCXOXACHUIO, CBOWCTBAaM, COCTaBy, HAa3HAYEHUI0 U  CIOCO0Y
MIPUTOTOBIICHHUS;

- OIPENENSTh TBEPAOCTh MAaTEPUAIIOB;

- OIIPEACIIATH PEKUMBI OTXKUTA, 3aKAJIKK U OTITYCKa CTaJH;

- noadupaTh KOHCTPYKIIMOHHBIE MaTepHalibl MO UX Ha3HAUYEHUIO U
YCJIOBUSIM KCIUTyaTalluu;

- moaduparh CIOCOOBI W PEKUMBI O00paOOTKHM METauioB (JIUThEM,
JaBJIICHUEM, CBApKOMW, pe3aHUEM) I U3TOTOBJIEHMS Pa3IUUHbIX JeTalel
3HATh:

- BUJBI MEXaHUYECKOW, XUMUIECKOW U TEPMHUECKON 00pabOTKH METAIIIOB
U CIIaBOB;

- BUJIBI IPOKJIAJIOYHBIX U YIUIOTHUTEIBHBIX MAaTEPHUAJIOB;

- 3aKOHOMEPHOCTHU IPOLIECCOB KPUCTAJUIM3AIMHN U CTPYKTYpOOOpa30BaHUS
METaJUIOB U CILJIABOB, 3aIIUTHI OT KOPPO3UH;

- kiaccuuKanys, OCHOBHBIC BHUJIbI, MAPKHPOBKA, 00JIACTh MPUMEHEHHS U
BUJIBI 00pabOTKM KOHCTPYKIIMOHHBIX MaTepUaioB, OCHOBHbIE CBEACHUS 00
WX Ha3HAUYCHUW M CBOMCTBAX, MPUHIIUIBI UX BBHIOOpA IS MPUMCHCHHS B
MIPOU3BO/JICTBE;

- METOJIbI U3MEPEHUSI ITAPaMETPOB U OIPEICIICHUS CBOMCTB MaTepUAJIOB;

- OCHOBHBIE CBEJICHUS O KPUCTAJUIU3ALUU U CTPYKTYpE pacIliaBoB;

- OCHOBHBIE CBEJCHHUSI O Ha3HAYCHUHU M CBOMCTBaX METAJJIOB U CILJIABOB, O
TEXHOJIOTUU UX TPOU3BOJCTBA;

- OCHOBHBIE CBOMCTBA MOJIMMEPOB U UX HCIOJb30BAHHUE;

- 0COOEHHOCTH CTPOEHUS METAJJIOB U CILIABOB;

- CBOMCTBA CMa304YHBIX U a0pa3UBHBIX MaTEPUAJIOB,;

- CIIOCOOBI MONTYYEHUsI KOMIIO3UITMOHHBIX MaTepUasoB;

- - CYIIHOCTh TE€XHOJIOTHYECKUX MPOIIECCOB JIUThS, CBAPKU, 00paOOTKHU

4.2. DOHA OLEHOYHBIX CPEeACTB /JJsl TNPOBEJAEHHS] IPOMEKYTOUYHOM

arrecranmun OﬁyanOlHHXCﬂ Mo JTUCIMUIIINHE

IHoka3aTenn U KPUTEPUU OLCHUBAHUSA KOMIIETEHIM U
[Toka3arenmn W KpUTEPUM OLICHUBAHHUS KOMIIETCHIIMM, ONMCAHUE LKAl

OLICHUBAHUS COAEPIKATCS B MPUIIOKEHUU 1.

KoHTpoJsbHBIE M TECTOBBIE 3aJaHUS
KonTponpHbIe 3a1aHKs coaepKaTcs B MPUIOKEHUN 1.

MeTtoanyeckue MaTepUuabl

Metoaudeckue MaTepualbl, ONPEACAIONMe MNPOLEAYPbI
3HAHWM, YMEHUH, XapaKTepu3yomux GOpMUPOBAHUE KOMIIETCHIIMM, COACPIKATCS

B MIPUJIOKEHUN 1.
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Ipuio:xenne 1

KoHTpo1bHO-0LIEHOYHBIE CPEICTBA
715l MPOBeIeHHsT MPOMEKYTOUHOM ATTECTAIIMHU MO THCIHUTLINHE
OI1.05 MaTtepuasioBeieHue

1.1. ®opma nmpomMexKyTOUHO# aTTecTammu: TudQepeHIMPOBAHHbBIN 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 3HAHUIA,
YMEHUN, TPAKTUYECKOTO0 ONbITa, OOMUX U MPO(EeCCHOHATBHBIX KOMIETEHIUN,
MIPOJIEMOHCTPUPOBAHHBIX 00YUYAIONTUMUCS B XOJI€ BHITIOTHEHHUSI 3aaHHS;

aJIeKBaTHOCTH OLIEHKM — OLICHKA BBIMOJHEHHUs 3aJaHUN JOJDKHA MPOBOIAUTHCA B
OTHOILIEHUU TE€X KOMIIETCHIUH, KOTOpble HEOOXOAUMBI 1Jis SOPEKTUBHOTO BHITTOJIHEHUS
3a1aHUS;

HAJIeKHOCTH OLEHKH — CHCTeMa OLICHMBAHUS BBINOJHEHUS 3aJaHUi JOJKHA
00naaTh BBICOKOM CTENEHBIO YCTOMYMBOCTH TPH HEOJHOKPATHBIX OILEHKAX YPOBHS
chOpMUPOBAaHHOCTH  3HAHWUM, yMEHUW, TPAKTUYECKOrO  OMNbITa, OOMHUX U
npodecCuOHANBHBIX KOMIIETSHIINI 00yJaronmxcs;

KOMILUIEKCHOCTH OLIEHKM — CHCT€Ma OLICHMBAHUS BBIIIOJIHEHUS 3aJaHUM JOJIKHA
MO3BOJISAITh MHTETPATHUBHO OLIGHMBATh oOlmMe U NpOodeCcCCHOHATbHBIC KOMIIETCHIINN
00yJaromuxcs;

OOBEKTUBHOCTH OIEHKM — OIICHKAa BBIMOJHEHUS 3aJaHWi JOJDKHA OBITh
HE3aBUCHUMOW OT OCOOEHHOCTEH MpOQEeCcCHOHATBLHON OPHEHTAIIMM WU TPEINOYTESHUN
npernojaBaTesieid, OCYIECTBISIFOIINX KOHTPOJb WK 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 nsaTu O6abHAas MIKaaa JJisS OIEHUBAHUS PE3YIbTaTOB 00YUEHUS:

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

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

0 UTOTraM aTTeCTalnu

TeOPEeTUYECKOr0 U MPAKTUYECKOI0 3aIaHMs1, CPeAHMl HaLI

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. KoHTpO/IbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3aganue:

1. OTBeTUTH HA BOIIPOCHI.

2. BBINOJIHATH MPAKTUYECKOE 3aJaHUE.

IIpumepHBIe BONIPOCHI 1JIs codece 0BaAHUSA

1. ATOMHO-KpUCTaJUIMYECKOE CTPOCHNUE METAIIIIOB

2. Tepmuueckas 06paboTKa ctanu. Buabl Tepmudeckoit o00paboTku

3. CBoiicTBa U CTPYKTYPBI CEPBIX U ONBIX YYT'YHOB

4. CnuaBbl Ha ocHOBe Meau. O0mias XapakTepuCcTHKa MEAHBIX cIIaBoB. JlaTryHu. BpoH3b1
5. Koppo3sus. Bunsl koppo3uun

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

7. JleeKThl KpUCTAJUIMYECKOT0 CTpoeHus. JINHeHbIe AeEeKThI

8. CTpyKTypHBIE TapaMeTpbl HAHOYACTHII, UX (hopMa U pazMep

9. ®uznyeckue, XUMHYECKHUE U IKCIUTyaTallnOHHBIE CBOMCTBA MAaTEPUAJIOB

10. MeTroas! nccnenoBaHus METAIOB: U3yYEHHUE CTPYKTYPHI

11. Knaccudukanus yriepoJucTbiX U JJETHPOBAHHBIX CTajlel 10 Ka4eCTBY U Ha3HAYEHUIO
12. Tunbl KPUCTAIIIMYECKUX PELIETOK U UX XapaKTEPUCTUKU. AHM30TPONHS U
HOJIUMOP(PHU3M METAIIIOB

13. Ynpyras u niactudeckast nedopmaius MeTaiaoB

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

15. Texnonorus trepmuyeckoir 00paboTKu ctanu. OTKUT U HOpMaIu3alus. 3aKajika

16. Knaccudukanus cranei

17. Obume cenenus o Meramiax. CoiicTBa u knaccudukanus. JleQexTsl B KpucTamiax.
Kpucrannuzanus u3 pacraBos. [loaumopdHbie mpeBparieHus

18. Xumuko-repmuyeckas 00paboTka cranu

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

20. KauecTBO MaTepuralioB U €r0 OICHKA

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

22. MexaHn4yecKue UCIIBITaHUS MaTEPUAIOB

23. MexaHnuueckue CBOMCTBA CTajiel B 3aBUCMMOCTH OT U3MEHEHHUSI COACPKaHUS
yriaepozaa

24. I1oBepXHOCTHOE YIIPOUHEHHUE CTAJIH

25. Yyrynsl. CTpyKTypa 4yryHa

26. Bunpl nedopmarun. VcnpiTaHus MaTepranoB Ha IPOYHOCTb

27. CTpyKTypa 1 CBOMCTBA CILJIaBOB (JIMarpaMMa COCTOSIHHSI KEJIe30-YTIIepo/)

28. Hanomarepuaibl 1 0COOEHHOCTH MX MOJIYYESHHUS

29. DKcnepuMEHTaIbHbIE METO/IbI OIIPEAEIEHUS TBEPAOCTH MaTeEpUasoB

30. CpolicTBa 4yTyHOB B 3aBUCUMOCTHU OT (hopMmbI rpadura (Oenbie, cepbie, KOBKHE,
BBICOKOIIPOYHBIE)

31. Onpenenenrie yiapHoOil BA3KOCTH MaTepUaIoB

32. CgoiicTBa naTyHel U OpoH3

33. Yopyras u mactuueckas aedopmalysi MeTaaioB

34. MapkupoBKa yyryHa

35. IloaHbIH OTKUT M HOpMAIU3ALUS (CTPYKTYpPbI, CBOMCTBA, 0COOEHHOCTH TEXHOJIOTUH)
36. Bnusnue yriepoja u npuMeceil Ha CBOMCTBA CTalln
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37. dedexTsl KpucTauIMdecKoro ctpoeHus. Jlnnerinsie nedexTsl. Jucnokanus
38. LlemMeHTanus, €€ BUIbI, JTOCTOMHCTBA, HEJOCTATKU

39. CnnaBsl. TBepable pacTBOPHI BHEAPEHUS. TBEpAbIE PACTBOPHI 3aMEILIEHUS
40. MeTtoapl HCCIIETOBAaHNS CTPYKTYPBI MATEPUAIIOB

41. Mens u ee CIUIaBbI

42. Busipl XUMUKO-TEPMHUUECKON 00pabOTKU CTaIH

43. Buabsl Koppo3uu. MeTobl 3alUThl METAIIIOB OT KOPPO3UH

44. TexHOJIOTUSl MAaTEPUAJIOB U TEXHOJIOTUYECKUE CBOMCTBA

45. MexaHUuY€eCcKHUE UCTIBITAaHUSI MaTepUajIoB

46. MenHble Cr1aBbl, MapKU, IPUMEHEHHE

47. Hanomatepuaisl 1 0COOEHHOCTH UX MOJIYYEHHS

48. LIBeTHBIE CILJIaBbI

49. I1lnaBieHne U KpUCTAIUIA3ALUS METAIIIIOB

50. Hep:kaBeromue u KaponpOoYHbIE CTaIH

51. Meraminueckue CrjiaBbl

52. A30TUpOBaHME CTaN

53. Knaccuduxkanus 4yryHoB

54. ITnactmaccel

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

56. Xumuko-repmudeckas o0padboTka.

57. Inarpamma coctosiaus Fe-C

58. MeToapl UCIIBITAHUH TBEPIOCTH MeTaLIoB (MeTo ] PokBera)

59. ATIOMHHMI U €TO CILIaBbI

60. HemeTtammyeckrne MaTeprasl

I[IpumepHbIe IpaKTHYECKHE 3aIaHUS

1. Jng W3roToBIEHMS] TOKOIMPOBOIAUIMX YIPYIHX DSJIEMEHTOB BblOpaHa OpoH3a
bpbHT1,7: npuBeauTe XUMUYECKUM COCTAB CILJIaBa, PEKUM TEPMHUECKON 0OpabOTKH.
Ha3nauuts Bug 06paboTKy.

2. OmnpenenuTh pexXUMbl pe3aHus MPHU MPOJOJIBHOM TOUYEHHH 3arOTOBKM auameTpoM D
JUIS 3aJlaHHBIX YCIOBUU 00paGoTku B auametp d Ha mmmHy l. MHCTpymMeHT - pesen
TOKAapHBI IPOXOJHOM, OCHAIIEHHBIM IUIACTUHOW U3 TBepAoro cruiaBa. CTaHOK —
TOKapPHO-PEBOJIbBEPHBI C TOPU30HTAJIBHOW OCHIKO BpALUCHHS PEBOJBBEPHOU T'OJIOBKH
moa. 11340. 3arotoBka — mnpokar ropsaekatanbii u3 cranmu 45 ¢ HB 160 Pesen
TOKAapHbIA NPOXOJHOW, OCHAIICHHBIM IUIACTHHOW U3 TBepporo crmasa T5K10.
['eomerpuueckue snemeHTsl pesna: o = 60° ol = 12° , = 12° r = 1 mm. @opma
nepeHel MOBEPXHOCTH — paauycHas ¢ oTpuuarensHou dackoit. D = 47,8 mm; d =
45mm; 1 =25 Mm.

3. PaccunTtath M CKOHCTPYHMpOBaTh COCTABHOM TOKAapHBIM MPOXOAHOW pe3en ¢
TUTACTUHKOW W3 TBEPJOro CIUIaBa Uil YEPHOBOTO OOTauMBaHUS Bayna U3 cTamu 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
YCJIOBHMH, 4TO IIMpHUHA oBepxHocTH 200 MM, nonepeyHas rnogayva 3a ABorMHoM xox S=0,3
MM, YHCJIO JBOMHBIX X0J0B pe3na n=60 B MUHYTY, IMTyOWHA cTporaHus t=3 MM; IJIaBHbIN
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yrox B miane pesna ¢1=450. Ctporanue mMoBEPXHOCTH MPOU3BOJUTCS 33 OJHMH MPOXOJI.
[IpuBenuTe cxemy 0OpabOTKH

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

Ounenka 3a 3aganue  «CobecenoBaHne 1O  BOIpOCaM»  ONpeNEseTcs
CyMMHUpOBaHHEM OalJIoB B COOTBETCTBUU C pe3yjbTaTaMu coOeceqoBaHUsA MO 2
BonpocaM. BepHblil 0TBET Ha 0JJMH BOIIPOC OlLleHUBaeTcs B 1 Gam.

banner 3a
Kputepuu onieHKH K TEOPeTHYECKOMY 32JaHHIO KpUTEPUHU
OILIEHKH
MaxkcumaJib
HbIH 0ama — 1
1 - IEMOHCTpUpPYET TIyOOKOe, MOJHOE 3HaHHE M TMOHHMaHUE y4eOHOro 1
MaTepuana;
- JlaeT TOYHOE OMNpEC/ICHHE M HMCTOJKOBAHME OCHOBHBIX ITOHSATHIA,
TEPMHHOB;

- [IpY OTBETE AEMOHCTPUPYET CAMOCTOSITEIbHOCTD CYKICHUN, TPUBOIUT
BCPHBIC apr'yMEHTHI, ACJIAaCT IPABUJIIBHBIC BBIBOJIbI,

- [I0CJIeI0BATENbHO, YETKO, CBSI3HO, JIOTUYHO U 0€30IMO0YHO HU31araeT
yueOHBI MaTepua;

- IPABUIIBHO M OOCTOSATEIBHO OTBEUYAECT HA COMYTCTBYIOIIME BONPOCHI

2 - IGMOHCTPHPYET 3HAHHE U TIOHUMaHKe Y4eOHOT0 MaTepuaa; 0,6
- B OCHOBHOM IPaBWIIbHO, 0€3 M3MCHEHHs OCHOBHOH CYTH, [aeT
ONpeAeseHUs MOHITUI, TEPMUHOB;

-IIpA OTBETE JEMOHCTPUPYET CAMOCTOSTENBHOCTh CYXKICHHUH, BBIBOJIBI
BCPHBIC, HO HEAOCTATOYHO apryMCHTHUPOBAHEI,

- yd4eOHBIH MaTepHan W3JlaraeT B ONPEAEICHHOH JIOTUYECKON
HIOCIIEJOBATEILHOCTH

- TIpY OTBETE Ha BOIPOC JIOMYCKAET HECYIECTBEHHBIC OIIUOKK ¥ (WJIH)
He Oojiee JBYX HEIOYETOB, KOTOPBIC CTYISHT MOXET HCIPABHUTh
CaMOCTOSATENIFHO MPH TPEOOBAaHHM IPETIONABATEINS; J1aeT NPaBHUIbHEIC
OTBETHI HA COITYTCTBYIOIIUE BOIIPOCHI

3 - pacKpbIBaeT OCHOBHOE COJIep KaHHEe yueOHOro MaTepHarna; 0,3
- JIOMYCKaeT OIMMOKA B ONPEICIICHUH W HUCTOJKOBAHUU OCHOBHBIX
MOHSITHUI, TEPMUHOB, KOTOPbIE MOXKET HUCIPABUTh CAMOCTOSTEIHLHO WU
Py HeOOJTBIION TIOMOIIIH MTPETIOaBaTEeIs;

- CAMOCTOATEIHHO POPMYITUPYET OTBET HA BOMPOC, IPUBOJUT YACTUYHO
BEpHBIC apTyMEHTHI, OT/CIbHBIC BBIBOJBI HEIIb3S CUNTATh BEPHBIMHU M
000CHOBAaHHBIMH;

- HapylIeHa JIOTHYECKas ITOCIICIOBATEILHOCTD H3JI0KEHHS ydeOHOTO
MaTepuaia, mpyu OTBETE Ha BOMPOC JOMYyIIeHa ofHa Tpydas ommbka u
(nnn) GoJiee ABYX HEJOUYETOB;

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

4 - HE PAaCKPBIBAETCSI OCHOBHOE COJIepKaHue yueOHOTro MaTepurana, 0
- HE 3HAeT WJIU JaeT HEBEPHOE OIPECIICHHE W UCTOIKOBAHHE OCHOBHBIX
MTOHSTHI, METOIUK;

- TAIOTCSI HEBEPHBIC OTBETHI HA BOIPOCHI

UTOoro 1
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MaxkcumanbHOE KOJMYECTBO OAJIOB 3a BBIMOJTHEHUE 3aiaHus «Pemenue 3amadmy»
— 3 Oamwra. CTyIeHT moyydaeT sl penieHus mo 1 3agade w3 Kaxmod mucrummiuas (1,5
Oasna 3a 3a1a4y)

Ne KpuTtepuu oleHKH K NIPaAKTHYeCKUM 3a1a4yam 1 banel 3a KpuTEepHH OLIEHKU
1 | PacummdpoBka Mapku MeTajia MaxkcumajibHblii 6aw1 — 1
0asL
BepHo pacmudpoBana mapka meraiia 1,0
Mapka merayuia pacmmdpoBaHa ¢ HE3HAYMTEIBHOW OIMOKON 0,5
HesepHo pacmmdpoBana Mmapka MeTajuia 0
2 Knaccnpukamus meraia MakcumaiabHbii 0aaa — 0,8
0asL1
Bepho omnpenenena kinaccuukarys JaHHOTO MeTajuia 0,8
HesepHo onpezernena kinaccuuKkanus JTaHHOTO MeTaia 0
3 XapaKkTepuCTHKH CILIaBa MaxkcumanbHblii 6aaa —0,4
O0aJu1a
BepHo omnpe/ienieHbl XapaKTepUCTHKH CILIaBa 0,6
HeBepHo onpeiesieHpl XapaKTEePUCTUKH CILIaBa 0
4 Pe:xum o6padoTkn Maxkcumanabnbiii 6a1i1 — 0,4
0aJL1
Bepno Ha3zHaueH Bug 00pabOTKH 0,4
HeBepHo HazHaueH BuJT 00pabOTKH 0
5 | YcrHoe 00bsicHeHHE IPAKTHYECKOT0 3a1aHUA MaxkcumaJjibHbIi 6211 —
0,4 6an0B
- 00BsICHEHUE 33/1aHUS TIOCIIE0BATEIBHO, CBSI3HO, JIOTHYHO, 0,4
BBIBOJ] apT'YMEHTUPOBAH U 00OCHOBAH; MPABUIBHO U
00CTOSITENTLHO JTaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BONpPOC (BOIPOCHI)
- He3HAUYUTEJIbHO HapyIlleHa MOCIIe10BaTeIbHOCTD, JJOTHKa 0,2
0OBSICHEHUS 3a/1aHUs, BEIBOJIB apTYMEHTHPOBAHBI U
00OCHOBAHBI; CTYJICHT HCIIBITHIBACT HE3HAUNTEILHBIC
3aTpy/AHEHUs], 0TBeYasi Ha COMYTCTBYIOLIME BOIPOCHI
- 3HAYUTEIBHO HApYIIEHA MOCIE0BATEIbHOCTD, JIOTHKA 0
OOBsICHEHUS 3aaHus (CTYIEHT HE MOXET OOBSICHUTh, KAKUM
00pa3oM MpHuIleN K PelIeHUIO 3aJaHHsI), BBIBOJII HE MOTYT
CUMTATHCS APTYMEHTHPOBAHHBIMU ¥ 00OCHOBAaHHBIMH; CTYJICHT
UCTIBITHIBAET 3HAYUTEIIbHbIC 3aTPYAHEHNUS, OTBEYast Ha
COITYTCTBYIOIIHE BOIPOCHI
UTOI'O 3
Ne KpuTtepnuu onieHKH K NIPaAKTHYECKUM 3a/1auam 2 Bael 3a kpuTepun olleHKH
1 | Pacm¢ppoBka Mapku MeTaj1a MaxkcumajbHbliii 6am1 — 1
0aJL1
BepHo pacmmgpoBaHa Mapka MeTauia 1,0
Mapka Meramia pacmiM@poBaHa C HE3HAYUTENbHON OMIMOKON 0,5
HeBepHo pacmmdpoBana mapka Meraia 0
2 Pexum o6padoTkn MaxkcumajbHbliii 6am1 — 1
0aJL1
BepHo Ha3HaueH BUJ 00pabOTKH 1,0
HeBepHo Ha3HaueH BUJ 00pabOTKH 0
3 Pexxumbl pe3anust MaxkcuMaabHblii 0aaa —0,6
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0aj1a

BepHo paccunTaHbl 1 Ha3HAYCHBI ONITUMATBHBIC PEKUMBI 0,4
pe3anus

Pexxumbl pe3aHus pacCUMTAHbI M Ha3HAYEHBI C HE3HAYUTEITHLHOU 0,2
OIIOKOMI

HeBepHO paccuuTaHbl M HA3HAYEHBI ONTHUMAIILHBIC PEKUMBI 0

PE3aHus

4 | YcTrHOe 00BbsiICHEHHE MPAKTHYECKOT0 3aJaHUs MaxkcumaJjibHbIi 6211 —
0,4 6an10B
- 00BsICHEHUE 33/1aHUS TTOCIIEA0BATEIBHO, CBSI3HO, JIOTHYHO, 0,4
BBIBOJ] apT'yMEHTUPOBAH U 00OCHOBAH; IPABUIIbHO U
0OCTOSITENILHO JaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHUE
BOITPOC (BOIIPOCHI)
- He3HAYUTEJIbHO HapyllleHa M10CIIe10BaTeIbHOCTD, JJOTMKa 0,2
OOBSICHEHUS 3a/1aHUs, BEIBOIBI QpTYMEHTHPOBAHBI U
00OCHOBAHBI; CTYJJICHT HCIIBITHIBACT HE3HAUUTEIbHbIC
3aTpyAHEHUs, OTBeYasi Ha COMYTCTBYIONINE BOIPOCHI
- 3HAYUTEIbHO HAPYIIEHA MOCIE0BATEIbHOCTD, JIOTHKA 0
OOBsICHEHUS 3aJaHus (CTYIEHT HE MOXET OOBSICHUTh, KAKUM
00pa3oM MpHuIleN K peleHHIO 3a/laHKsl), BBIBOJIbI HE MOTYT
CUMTATHCS APTYMEHTHPOBAHHBIMU 1 0OOCHOBAaHHBIMH; CTYJCHT
UCIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS, OTBEYas Ha
COITYTCTBYIOLIIME BONPOCHI
UTOIro 3
Ne KpuTtepuu oieHKH K NPaAKTHYECKUM 3a1auyam 3 bBael 3a KpuTepun OLIEHKH
1 | PacummdpoBka Mapku MeTajia MaxkcumajbHbli 6amn — 1
0aJL1
BepHo pacmmugpoBaHa Mapka MeTauia 1,0
Mapka Meramia pacmiM@poBaHa C HE3HAYUTENIbHOM OMMOKON 0,5
HeBepHo pacmmdpoBana Mmapka MeTaiuia 0
2 XapaKkTepuCTHKH CIIaBa MaxkcumajbHblii 6a11 — 1
0aJL1
BepHo onpeneneHsl XapakTepUCTUKU CIIaBa 1,0
HesepHo onpezenena XxapakTepUCTUKH CIIJIaBa 0
3 PexxuMbl HCIBITAHUSI MATEPHATIOB MaxkcumaiabHbIi 0a1 0,6
O0aJu1a
BepHo nogobpaHbl peXKUMbl HCIIBITAHUN 0,4
PexxumMbl uctibITanmnii moj00paHbl C HE3HAYUTEIHHOM OMTMOKOM 0,2
HeepHo mnonoOpaHbl pesKUMBbI HCIIBITAHUN 0
4 YcTHOE 00bsICHEHHE TPAKTHYECKOT0 32/1aHUA MaxkcumanabHbIi 621 —
0,4 6an0B
- 00BsICHEHHE 33/1aHUs TTOCIIE0BATENBHO, CBSI3HO, JIOTHYHO, 0,4
BBIBOJ] apTYMEHTHUPOBAH U 000CHOBAH; MTPABUIIHHO H
0OCTOSITENIFHO JaeTCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHE
BOIIPOC (BOIPOCHI)
- He3HAUYUTEJIbHO HapyIlleHa MOCIIe10BaTeIbHOCTD, JJOTHKa 0,2
OOBSICHEHUS 3a/1aHUS, BEIBOJIB apTYMEHTHPOBAHBI U
00OCHOBAHBI; CTYJICHT HCIIBITHIBACT HE3HAUNTEIbHbIC
3aTpyAHEHUs, OTBeYasi Ha COMTCTBYIONINE BOIPOCHI
- 3HAYUTEIHHO HApYIIeHa MOCIE0BATEIbHOCTD, JIOTHKA 0

00BsICHEHUS 3a/laHus (CTYCHT HE MOXKET OOBSICHUTD, KAKIUM
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00pa3zoM MpHIIIEIT K PEeIISHUIO 3aaHus ), BBIBOJIBI HE MOTYT
CUHUTATbCA apTYMCHTUPOBAHHLIMU U O6OCHOB3.HHI>IMI/I; CTYACHT
WCTIBITHIBACT 3HAYUTEIIHHBIC 3aTPYAHCHUS, OTBEUAsl Ha
COITYTCTBYIOIIME BOMPOCHI

UTOI'o 3
Ne Kpurtepuu onieHKH K NPaKTHYECKUM 3a1a4yam 4 BaJiibl 32 KpUTEPUU OLICHKU
1 | BepHo BbINOJHEHBI PaCYeThI MaxkcumajbHblii 6aw1 — 1
0asL1
BepHO BBITIOJIHEHBI pacueThl 1,0
Pacuersl BRITOIIHEHB] ¢ HE3HAUYUTEILHON OIIMOKON 0,5
HeBepHO BBINOIHEHBI PACUEThI 0
2 Cxema 00padoTKHu MaxkcumajbHblii 6aw1 — 1
0asL
BepHo nipencrapiiena cxema 00paboTKH 1,0
Cxema 00pabOTKH MpEACTaBICHA C HE3HAYUTEIHHOM OIMOKON 0,5
HeepHo npencraBiiena cxema o0pabOTKH 0
3 Ha3nauyenue metasia MakcumajbHublii 6am1 —0,6
0aJ1a
BepHo onpeneneHo Ha3HAYCHUE MeTallIa 0,6
Hasnauenue Merayia onpeiencHo ¢ He3HAYMTEIbHOW OMIMOKON 0,3
HesepHo onpeiesieHO Ha3HAYCHHUE MeTalla 0
4 | YcTHOE 00bsICHEHHE IPAKTHYECKOTO 32 JaHHSI MaxkcumaabHbIii 0aJ11 —
0,4 6an0B
- 00BsSICHEHHE 3aJIaHHS TIOCIIEIOBATEIILHO, CBS3HO, JIOTUYHO, 0,4
BBIBOJ] apT'YMEHTUPOBAH U 00OCHOBAH; IPABUJIBHO H
0OCTOSITENILHO JA€TCsl OTBET (OTBETHI) HA COMYTCTBYIOIIHUE
BONpPOC (BOIPOCHI)
- He3HAYMTEJBHO HapyIlIeHa MOCIIeI0BATEIbHOCTD, JIOTHKA 0,2
0OBSICHEHUS 3aJIaHUs, BEIBOJIbI apTYMEHTUPOBAHBI U
00OCHOBAHBI; CTYJICHT HUCIBITHIBACT HE3HAYNTEIIbHBIC
3aTpy/JHEHUS, OTBEYasi Ha COMYTCTBYIONUE BOIPOCHI
- 3HAYMTEIIHHO HApPYIICHA ITOCIIEeI0BATEILHOCTD, JIOTHKA 0
0OBsICHEHUs 3aJaHus (CTYICHT HE MOXET OOBSICHUTh, KAKUM
00pa3oM TPHUIIIEIT K PEIICHHIO 3a/1aHHsI), BBIBOJIBI HE MOTYT
CUMTAThCS ApTYMEHTHPOBAHHBIMU 1 00OOCHOBAHHBIMH; CTYJICHT
WCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHECHNUS, OTBEUAs Ha
CONYTCTBYIOIIHE BOITPOCHI
NUTOTO 3
1.4. MarepnanbHO-TeXHHYECKOE ol0ecrieuenmne NI NpoBeJeHUus
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. derucosa. — 8-e uzn., nepepad. u qomn. — Mocksa : M3garenscto KOpaiit, 2020. —
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386 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09896-9. — Texcr :
snektponnsii // 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 gon. — Mocksa : M3narensctBo FOpaiit, 2020. —
389 c. — (IlpodeccumonanpHoe obpazoBanue). — ISBN 978-5-534-09897-6. — Tekcr :
anekTponHslii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/456356

3. Ilnomkun, B. B. MarepuanoBenenue: y4eOHHUK Il CpeIHEro MPOQecCHOHATBLHOTO
obOpazoBanus / B. B. [Inomkun. — 3-e u3z., nepepad. u gon. — Mocka: M3gaTeabcTBoO
FOpaiitr, 2021. — 463 c. — (IIpodeccuonanproe obOpazoanue). — ISBN 978-5-534-
02459-3. — Texkcr: anextponnsii // DBC Wpaiir [caiiT]. — URL: https://urait.ru/

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

oOpaszoBanusi/ M. A.I'ypeeBa, B.B. Opuunnuko, MW.H.ManakoB. — 2-¢ wu3nm.,
nepepab. u gon. — MockBa: MsmarensctBo  IOpaiit, 2021.— 254c. —
(ITpodeccuonansuoe  obOpazomanue). —  ISBN 978-5-534-11002-9. —  Tekcr:

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

HHTepHET-pecypchl

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

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

8. http://catalog.iot.ru/— Karasnor oOpa3oBaTenbHBIX pecypcoB B ceTu MHTepHET.

9. pedagog-kniga.net/17638-materialovedenie-laboratornyj-praktikum-e-n....—
Marepuanosenenue. 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 npenoaaBaTeneit// 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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