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Buzuposanue PII/] 19 ucnojiHeHusi B o4epeIHOM Y4eOHOM roay

K.T.H., noueHt JI.B. KpymHoB 2026 T.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2026-2027 yueOHOM roy Ha 3aceqaHuu Kadeapbl
MeTantyprui, MAUIuH ¥ 000py10BaHUS

[Iporokonm ot 2026 . No
3aB. kadenapoii K.T.H., gomeHT JI.B. KpymHoB

Buzuposanue PIIJ] 119 ucnojiHeHus: B o4epeHOM Y4eOHOM roay

K.T.H., gouent JI.B. KpynHos . 2027 r.

PaGouast iporpaMma repecMoTpeHa, 00CyKIeHa | 0100peHa JIIst
ucronHeHus B 2027-2028 yueObHOM roay Ha 3aceqaHun Kadeapsl
MeTantyprum, MAUIuH ¥ 000Py10BaHUS

IIpotokonm ot 2027r. Ne
3aB. Kadenpoii K.T.H., nomeHT JI.B. KpymHoB

Buzuposanue PIIJ] 115 ucnojiHeHUs1 B ouepeTHOM Y4eOHOM roay

K.T.H., goueHt JI.B. Kpynuos 2028 1.

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2028-2029 yyeOHOM TOy HA 3aceNaHu Kaheapsl
MeTaj1ypruu, MaliuH 4 000py10BaHHsA

[Ipotokonm ot 2028 1. Ne
3aB. kadenapoii k.1.H., goueHt JI.B. KpynHos

Busuposanue PII/] 1151 ucniojiHeHUsI B 04epeTHOM Y4eOHOM roay

K.T.H., goueHt JI.B. Kpynuos o 2029 r.

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass
ucnonHeHus B 2029-2030 yyeOHOM roy Ha 3aceNaHuu Kaeapsl
MeTanaypruu, MalidH 1 000pPy/10BaHUSA

IIpoTokonm ot 20291. Ne
3aB. kadenpoii k.1.H., gouent JI.B. Kpynnos



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | O3HakomIIeHHE C 6a30BBIMH HOHATUSAMH MAaTEPHATIOBEICHUS U IEPCIIEKTHBHBIMI HANIPABJICHUSAMH PAa3BUTHS HAyIHOH
MBICITH B 00JIaCTH MaTePUaAIOBEACHHUS.

1.2 | 3agaun yaebHol nucrumianHsl «MaTtepuanoBegeHue»: JlaTh CTyACHTaM 3HAHUS U HaBBIKH, TO3BOJIAIONIIE IPUMEHATh
METO/Ibl CTAHAAPTHBIX MCIBITAHUM 110 ONIPENCICHUIO MEXaHUYECKUX CBOMCTB M TEXHOJIOTUYECKUX ITOKa3aTeNnel
HCIIONTB3YEMBIX MAaTEPHAJIOB, a TaK K¢ YMEHHE BEIOMPATh MaTePHAIbI ISl H3TOTOBICHUS JeTeNlel IIPH U3TOTOBICHIH
TEXHOJIOTHUECKUX MallluH

1.3

2. MECTO JUMCIIMIVIMHBI B CTPYKTYPE OOII

Hukn (pazgen) OOIT: | b1.0

2.1 | TpeGoBaHus K MpeIBapUTEJIHHOM MOATOTOBKE 00y4aI0IIErocs:

2.1.1 | Beenenue B npoduiib

2.1.2 | Koppo3us u 3alura MEeTaIoB

2.1.3 | Kpucrammoxumus

2.1.4 | CneumanbpHass XuMus

2.1.5 | dusnueckas XuMus

2.1.6 | AHanuTHYECKass XHUMUS

2.1.7 | MeTo1p KOHTPOJIS ¥ aHAJIN3a BEIIECTB

2.1.8 | Beenenue B mpo¢ruis

2.1.9 | Kpucrannoxumus

2.1.10 | CnenmpannpHast XMMHUS

2.1.11 | AHaauTHyecKast XUMUS

2.2 | JMCUMIUITMHBI U MPAKTHKH, 151 KOTOPBIX 0CBOEHHE JTAHHOM TUCHUNIAHBI (MOXY.JI5) HEOGXOTUMO KaK
npeanecTByonee:

2.2.1 | Meramnyprusi 6;1aropoiHbIX METaJJIOB

2.2.2 | Metainyprusi TSOKeJbIX [IBETHBIX METAJIOB

2.2.3 | Teopuu MeTayLTyprU4ecKiX MPOIECCOB

2.2.4 | TIpou3BOACTBO MEIH, HUKEIS M KOOAIbTa

2.2.5 | Merainyprus JeTKUX METaJUIOB

2.2.6 | Merannyprusi peiIKix MeTajioB

2.2.7 | Teopust TEPOMETAILTYPIHIECKUX IPOLIECCOB

2.2.8 [ [ToaroroBka K MpoIeAype 3alIUThI U 3aIIUTa BBIITYCKHOW KBaTH()UKALHOHHON PaboThI

2.2.9 [ToaroToBka K MpOIEAype 3aMIUTHI M 3aIINTA BEITYCKHOW KBATH()UKAITMOHHON paboTHI

3. KOMIETEHIUY OBYYAIOIIETOCSI, §OPMUPYEMBIE B PE3VJIbTATE OCBOEHMS JUCLUIJINHbBI
(MOJYJIS)

OIIK-4.1: [TonuMaeT 0CHOBBI METPOJIOTHH, METObI M CPEACTBA N3MePeHNUsI BeJUYNH, YCTPOHCTBO M NIPUHIUI JeiicTBUS
CpeCTB H3MePEeHUs

3Harh:

YMmerb:

Baaners:

B pe3yabTare ocBOeHUs JUCHMILIUHBI 00YYAIOIMIACS N0JIKEH

3.1 |3Harn:

3.1.1 | OCHOBHBIE KIaCChI COBPEMCHHBIX MAaTCpHAJIOB UX CBOICTBa M 00J1aCTH MMPUMCHCHHUA, IPUHIUIIBI BLIGOpa MaTepHralioB;

3.1.2 | 3aKOHOMEPHOCTHU CTPYKTYpoOoOpa3oBaHus, (pa3oBbie IpeBpalleHus B MaTepHaiaX, BIUSHIE CTPYKTYPHBIX XapaKTepUCTHK
Ha CBOWCTBA MaTepHaIOB;

3.1.3 | ocHOBHBIE CTaHJapTHBIC METOAbI OIIPCACICHUA CBOMCTB MaTCpraIoB, IPUHIUIIBI CPABHUTCIIBHOI'O aHaJIM3a CBOMCTB
MaTcpuaoB.

3.2 | YMeTh:

3.2.1 | ucnoyib30BaTh Ha MPAKTUKE COBPEMEHHBIC CBEACHWA O MaTCpraiax, O BIUIHUN CTPYKTYP Ha CBOMCTBa MaTCpHralioB;

3.2.2 | aHanmM3UpOBATh NPOLECCH KPHUCTAIIM3ALNHN, 0COOCHHOCTH TU(PPY3HOHHBIX MEXaHU3MOB, KOHTPOJIHUPYIOIIMX KHHETUKY
Pa3BUTHUS KPUCTAIM3ALNY U (ha30BbIX IPEBPALICHHI B TBEPIOM COCTOSIHMN METAJUIOB U CIIABOB; UCIIOIb30BAThH
JIMarpaMMBbl COCTOSTHHS CIIIABOB.




3.2.3 [ ucrionmp30BaTh 3aKOHBI €CTECTBEHHBIX HAYK IPH IIPU MIPOTHOZUPOBAHUY HAMPSKEHHBIX COCTOSHUI, AehopMariuii
METaIIMYEeCKUX KOHCTPYKLUS U JieTaneil MallliH 1 MEXaHU3MOB B YCIOBHSIX JKCILTyaTal[uu

3.3 | Baranern:

3.3.1 | oBnaseHNE TEOPETUIECKUMH M MPAKTHUECKIMU METOAaMH BEIOOPa MaTEPHATIOB C YIETOM HX MEXaHUYECKUX,
TEXHOJIOTUYECKUX, SKCILTyaTallMOHHBIX CBOMCTB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI (MOJY JISA)

Koz HauMeHOoBaHUe pa31esioB U TeM /BUJ Cemectp | Yacos | Kommneren- | Jluteparypa | Uure | Ilpumedanue
3aHATUS 3aHATHS/ / Kype MU PAaKT.
Pazpnes 1. MeraiioBeeHue u
TepMu4eckas 00padoTka MeTAIIOB
1.1 Knaccudukarms matepranoB. ATOMHO - 3 3 OIIK-4.1 J1.1 0
KPUCTAJUIMYECKOE CTPOSHHE METAIIJIOB U JI1.2J12.1
criaBoB. /JIex/ JI2.6J13.3
3132
1.2 Onpenenenue TBEPJOCTH METAJUIOB U 3 3 OIlK-4.1 J.1 0
criaBoB o Metoay Pokserna /J1a6/ JI1.2J12.4
JI2.6J13.1
31
1.3 Teopus crinaBoB.JluarpaMMbl COCTOSIHUS 3 3 OIIK-4.1 J1.1 0
CHCTEM JIBOMHBIX CIIIaBOB. /JIek/ JI1.2J12.1
J12.6J13.6
3132
1.4 Muxkpoananus. M3ydenue 3 3 OIIK-4.1 J1.1J12.4 0
MHKPOCTPYKTYp. /J1ab/ J12.6J13.1
21022
1.5 JuarpamMmbl COCTOSTHUS CIIJIABOB C 3 2 OIIK-4.1 JI.1J12.1 0
TOIMMOP(HEIM TIpeBpamnieHueM /JIex/ J12.2J13.1
J3.2
2193
1.6 Muxkpoananus. M3yuenue 3 4 OIIK-4.1 JI1.1J12.1 0
MUKpPOCTPYKTYp. L[BETHBIX MeTaIJI0B U 2.2
crnasos /TIp/ J12.3J13.1
JI3.2J13.3
JI3.4
213233
1.7 Juarpamma COCTOSIHUSI CHCTEMBI KeJe30- 3 4 OIlK-4.1 J.1 0
yraepon /Ip/ JI1.2J12.1
2.2
J12.6J13.6
1.8 KouTponsHas padota /Cp/ 3 60 OIK-4.1 J1.1 0
JI1.2J12.3
JI2.5J12.6
JI2.7J13.4
013233
1.9 Br16op MaTepranoB U peKUMOB 3 35 OIIK-4.1 J.1 0
YIPOUHSIOIEH TepMHuUecKkoit 00paboTku JI1.2J12.3
JieTaneit 000pyA0BaHUS 3aBOJIOB IIBETHOM JI2.5J12.6
METaJULypruu JI2.7J13.2
/Cp/ JI3.4 J13.5
JI3.7
213233

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. KoHTposabHbIe BONIPOCHI M 3a1aHUSs

BOHpOCLI JUTSE TOATOTOBKU K DK3aMCHY.

L. 3HaueHune Kypca B MHXKEHEPHOW moxaroroBke. Poib MarepuanioB B coBpeMeHHOW TexHuke. Knaccugukanus
METAINIMYECKUX M HEMETAITIMYECKUX MaTEPHAIIOB.

2. ATOMHO-KPHUCTAJUIMYECKOE CTPOEHHE METAIIOB. THUIBI KPUCTANIMYECKUX PELIETOK, UX MapaMeTPhL.
Kpucrannorpapuueckoe 0603HaueHHE aTOMHBIX TUIOCKOCTEH U HaNPsHKEHUH.

3. AHnzoTponusi, CBONCTBO MeTaioB. [loauMopdHbIe 1 MarHUTHBIE NIPEBPAILCHHUS B METallIax.

4. CTpoeHue pealbHBIX KPHUCTAUIOB. BHIBI Ne(h)eKTOB KPHCTAIIIMYECKOTO CTPOSHHMS, X XapaKTepHUCTHKA W BIMSHHE Ha

CBOMCTBA METAJNIOB.




5. Kpucrammusanus Kuakux MeTauioB. TepMoguHaAMUYIECKUe OCHOBBI (ha30IpEeBpaIICHI; (GaKTOPhl, BIUSIIOMUE HA
HPOLECC KPUCTAITM3ALUY YUCTBIX METANIOB.

6. VYpapieHHe IPOIeccoM TeTepOreHHON KpHCTAINTH3aiy. MoauduupoBaHue )uakoro Meramia. CTpoeHne
METaJUIN4YECKOTo CIUTKA. JIMKBaIys B CILIaBaXx.

7. MexaHnueckrue CBOWCTBA, OINpENENsieMble IPU CTATUYECKUX HCIBITAHUAX NMPOYHOCTH, INIACTUYHOCTU. TBEpIOCTh U ee
XapaKTepHCcTHKa. MeTobl onpe/ieeHHs MEXaHUUECKOTO XapaKTepa MpU CTATUYECKOM HarpyKEHHU.

8. MexaHuueckue CBOWCTBA, ONpeAesieMble NIPU JUHAMUYECKOM HArpyK€HHH. Y JapHasi BA3KOCTb, XJIAJHOJIOMKOCTb.

9. CBaoifcTBa MeTauia, ONPEAENAIONINe JONTOBEYHOCTh U3AEIHs: H3HOCOCTOMKOCTD, COIPOTHBICHUE YCTAOCTH,

KOHTaKTHas BA3KOCTb.
10. OcTaTo4YHEIC HAIIPsDKCHUA U UX BJIWSAHUC Ha CBOMCTBA MCTAJIIOB U CITJIABOB. HyTI/I MOBBIMICHUSA ITPOYHOCTHU MECTAJIJIOB.

11. Hanpspkenust u nepopmanust: ynpyras u miacrudeckas aedopmaruu. JledopMars MOHOKPHCTAIUIOB U
HOJIUKPUCTAIIIOB, MEXaHU3MBI IIIACTHUECKOH nedopMaluy, CBUT, IBOMHIKOBAHHE.

12. Bimsiaue minactudecknx gedopManuii Ha CTpYKTYpy M CBOiicTBa MeTaiuioB (Hawrer). Tekcrypa nedopManui.

13. Brnusiaue HarpeBa Ha cBoiicTBa JehOpMUPOBAHHOTO MeTasuia. Bo3Bpar u monmuronusanus. [lepBudHas u coOupaTenbHas
pexpuctannuzanys. [IoHaTHe 0 X0I0IHOH U ropsueil e opmarum.

14. OCHOBBI TEOPHH CIUIABOB. XapaKTepUCTHKAa MOHATHI: CIUIaB, CUCTEMa KOMIIOHEHTOB, (a3za. [IpaBuio ¢as.

15. XapaKkTeprCTHKa TBEPABIX PACTBOPOB, XUMHYIECKUX COCAWHEHHUH, IPOMEKYTOUHBIX (a3 U MEXaHHIECKUX CMECEH.
16. JuarpaMmbl COCTOSIHMSI JBOMHBIX CILIaBOB U METOJbI UX NMOCTpOeHMs. JluarpaMMel cocTossHUS. CHCTEMBI ¢ MOIHOMI
PacTBOPUMOCTBIO KOMIOHEHTOB B TBEPIOM cOCTOSHHUHU. [IpaBuno a3 u mpaBUIO OTPE3KOB.

17. JluarpamMma cocTOSTHUS AJIsl CIUIaBOB, OOPAa3yIOINX MPH KPUCTAIUIN3ALUA MEXaHHUIECKHE (IBTEKTHUECKUE) CMECH.
18. JuarpaMma COCTOSIHUSA CIUIAaBOB C OTPaHUYEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHHU.

19. JlmarpaMma COCTOSIHUS JUIS CIUIABOB, 0OPa3yoOMUX XUMHYECKUE COCIUHEHHS.

20. JlnarpaMMbl COCTOSIHMS CILIABOB, KOMIIOHEHTBI KOTOPBIX MMEIOT IOJMMOpP(HbIEC PpeBpalieHnsl. DBTEKTONIHOE
IIPEBPALLEHUE B CIUIABaX.

21. CBsI3p MEXJYy CBOWCTBAMU CILIABOB M TUIIOB JAUArpaMM COCTOSIHHSL.

22. [Tonarue o quarpamMmax COCTOSIHHS TPOMHBIX CILIaBOB.

23. JluarpaMMbl COCTOSIHHSI CHCTEMBI XKeJIe30-LEMEHTUT. KOMIOHEHTBI, ()a3bl U CTPYKTYPHBIE COCTABIISIOIINE CTAlCH U
OenpIx gyryHoB. MIX XapakTepuCTHUKH, YCIOBHSI 00pa30BaHUsI U CBOHCTBA.

24. JlmarpaMma COCTOSIHUSI CHCTEMBI JKeJle30-Tpadur.

25. BimsiHue yriaepona u IOCTOSIHHBIX pHMecel Ha cBoiicTBa crand. Kiaccudukanus M MapKUpOBKa yIJICPOAUCTBIX CTajeit
10 crroco0y BEITUIABKH, KAYECTBY, HA3HAUCHHUIO.

26. BrusHuE NETHpYIONMX >JIEMEHTOB Ha CBOICTBA CIIABOB JKene3a, (asbl, oOpasyeMble JIETHPYIONIMMHI 3JIEMCHTaMU —

TBEp/ble PaCTBOPLI, KapOuIbl, HHTepMeTaIHabl. CTPYKTypHBIE KIACCHI JIETHPYIOIUX CTajlel B yCIOBUSIX PAaBHOBECHS U

OXJIaXKIEHHs Ha BO3yXE.

27. Krnaccuduxkarms, cBoiicTBa M Ha3HAUCHUS UyI'YHOB. BIIMSHNE MOCTOSHHBIX IpHMEcei Ha CBOWCTBA UYTYHOB.

28. CsoiicTBa, peBpallieHne cTaad mpu HarpeBe. PocT 3epHa aycrenuta. BnusHue pasmepa Ha MeXaHHYECKUE U
TEXHOJIOTHYECKHE CBOMCTBA CTall. BiusHue Jerupyromux 3IeMEeHTOB Ha POCT 3€pHa aycTeHUTa. BnusHue pasmepa Ha
MEXAHUYECKHE M TEXHOJIOTHYECKUE CBOMCTBA CTAaIH. BIUsAHUE NErUpYIOIUX 3JIEMEHTOB Ha POCT 3€PHA ayCTEHUTA.

29. IIpeBpalieHus: NEPEOXIAXKICHHOIO aycTeHUTa. JluarpaMMbl M30METPUYECKOrO paclaja NepeoXJIaXKJEHHOIO ayCTEHUTA.
[lepnuTHOE MpeBpaleHNe, IPOMEXKYTOUHOE NPEeBpalleHne, MapTEHCUTHOE IpeBpalieHe: IPOAYKTHI paciaja ayCTeHUTa U UX
CBOICTBA.

30. IIpeBpalieHre npu HarpeBe 3aKkajJeHHOM cTainu. BiusHue temmepaTypbl U IPOU3BOAUTENBLHOCTH HarpeBa Ha CTPOEHHUE U
cBoiicTBa ctamu. OOpaTHas 1 HeoOpaTHMas OTIyCKHAs XPYIKOCTb. CTpOCHHUE CTaNN.

31. OO1as XapaKTeprUCTHKA MPOIIECCOB TepMHUUECKOW 00paboTku cranu. OTxUr neporo poaa. OTKUr BTOPOro poja.
Hopmanu3zanus.

32. 3akajika CTaJli: BEIOOD TEMIIEPaTypHl 3aKaJKW M 3aKAJTOYHBIX Cpell. 3aKaIMBAEMOCTh CTAIH M (DaKTOPHI, BIMSIONINE Ha
Hee. BiausiHIe Nerupyronux 31eMeHTOB Ha IPOKaIMBaeMOCTh cTaimi. CHoCOObI 3aKalTKu.

33. Ornyck cranu. Buzael 1 Ha3HaueHHs OTIycKa. TE€XHOJOTUS MPOBEIEHUS OTITYCKa.

34, Tepmuueckast 00paboTKa CTaH: CYIHOCTh, PA3HOBHIHOCTHh U Xapakrepuctuka TMO.

35. ®du3ndecKue OCHOBBI XMMUKO-TEPMHUUIECKOH 00paboTku. CBA3b MEXIy AUarpaMMON COCTOSHHS M CTPYKTYpOil

I HY3MOHHOTO CIIOS.

36. IemernTtamms. MexaHn3M o0pa30BaHUS IIEMEHTOBAHHOTO CJIOSl M €TO CBOWCTBA. Pa3HOBMIHOCTH IIEMEHTALMH: B TBEPAOM
KapOropu3aTope, ra3oBas IeMeHTanus. TepMudeckas 00paboTka mocie reMeHTanui. O0acTb MpUMEHEHUsI.

37. A3zoTtupoBanue, ¢asbl, 00pasyronecs B a30TUPOBAHHOM clloe. Pa3HOBHUIHOCTH a30TUPOBAHMA: ra30BO€ a30TUPOBAHME,
MOHHOE a30TUPOBAHUE, A30THPOBAHUE B )KUAKHUX cpeaX. TexHonorus u 001nacTb NpUMEHEHHS.

38. [unanupoBanue cramu. Buapl nnanupoBanus. TeXHOIOTHS, CBOCTBA, 00JaCTh MPUMEHEHHUSI.

39. CymHocTs nudGy3HOHHONH MeTayuin3aiui. MeXaHn3Mbl HACHIIEHHS TOBEPXHOCTHOTO CJI0sl MeTallaMH. Pa3HOBHIHOCTH
11 GY3MOHHON MeTaun3anuy (XpOMHPOBaHKE, aTUTHPOBAHKE), 00IaCTH IPHMECHCHUSL.

40. IToBepxHOCTHAS 3aKanka, e BUIBI H 00JaCTH TPHMEHEHHUS.

41. MeTo/5I TOBEPXHOCTHOTO YIPOYHEHUS: ApobecTpyliHas oOpaboTka, o6paboTka porukamu 1 T.1. Brusaue
MOBEPXHOCTHOTO HAKJIEMNa Ha MpeJieNl BHIHOCTHBOCTH.

42. KoHCTpyKIIMOHHBIE CTaiy, TpeOOBaHUs, NPeAbIBIsAeMble K HUM. JIernpoBaHHbIC KOHCTPYKIMOHHBIE CTalld, UX
MapKHPOBKA, aBTOMAaTHEIE, [IEMEHTHPYEMBIC, YITydIIaeMbIe, PECCOPHO-IIPYKUHHBIE, MTaPUKOTOIINITHIKOBEIE, HX TEPMUYECKas
obpaboTka.

43. BeicokonmpouHble MapTEHCUTHO-CTapEIOIUe KOHCTPYKIMOHHbBIE CTalM, UX TepMudeckas obpaboTka. M3HococTolikie
BBICOKOMAPTaHIIEBBIC CTAITN, UX TePMHUUECKast 00paboTKa.

44. BeIcokonerupoBaHHble KOHCTPYKLIMOHHBIE KOPPO3UOHHOCTOMKUE cTanu. Buasl koppo3uu. OCHOBHBIE IPUHIIMIIBI

CO3/1aHMS HEPIKABEIOIIMX CTalled. XapaKTepUCTHKa XPOMUCTBIX H XPOMOHHKEIIEBBIX HEP)KaBEIOIIUX CTaJICH.




45. YKapocroiikue KOHCTpYKIIHOHHBIE cTand. ['a3oBast koppo3us. OCHOBHbIE NPUHIUIBI CO3JAHUS XKAPOCTOMKUX CTanei.

46. KoncTpykironssle skapocToiikue cramy. JKaponpodHOCTh, MyTH ee MoBbleHHs. CTaau NepIuTHOTO MapTEHCUTHOTO,
MapTEHCUTHO-(DEPPUTHOTO M AYCTEHUTHOTO KIACCOB (C KapOWAHBIM M MHTEPMETAJUTUIHBIM YILIOTHEHHEM ).
47. HHcTpyMeHTanbHbIE CTanu U CcIulaBbl. Kinaccudukamus ¥ MapKupOBKAa WHCTPYMEHTAIBHBIX crayned. Ctamm

HETEIUIOCTONKHE, TTOJYTEIUIOCTOMKIE 1 TEIIOCTOMKIE JUISl PeXYIIero HHCTPyMEHTa, UX TepMudeckas oopaborka. Cranu s
U3MEPHUTENBHOTO HHCTPYMEHTA.

48. Cranm 1 CIIaBel ¢ 0COOBIMH (PM3MUECKIMHI CBOHCTBAaMH. MarHUTOMSTKHE W MarHUTOTBEPAbIE CTANM M cIuiaBbl. Ctamu n
CIIIIaBBI C BEICOKUM AJIEKTpOconpoTHBIeHHeM. CIUIaBBI ¢ 3alaHHBIM TeMIIePaTypPHBIM K03()(DUINEHTOM pacIINpeHHs.

49. Marepuaisl, IOTy4aeMble METOJOM MOPOLIKOBOII METAITypruu: TBEPABIE CILUIABbl, KOHCTPYKIMOHHBIE, MOPOIIKOBbIE
MaTepuasl.

50. Tutas u ero ciiaBbl, UX KIaccudukanus. TepMmudeckas oOpabOTKa aTIOMHHHUEBBIX CILIaBOB. OONIAaCTh MPUMEHCHUS
TUTAHOBBIX CIIABOB.

51. AJIOMMHHH | €ro CIUIaBbl, uX kiaccuukanus. TepMmuueckass 00paboTKa aqrOMUHHEBBIX cIuiaBoB. OOJacTh NMPUMEHEHUS
THUTAHOBBIX CIUIABOB.

52. Menp u ee craBbl. JIaTyHb, OpPOH3BI, HX CBOMCTBa, COCTaB, 001AaCTH MPUMECHEHHUS.

53. ITuHK, onoBo, cBUHEN M UX cruiaBbl. LIuHK U ero crnaBbel. OnoBo u ero cinassl. [Ipunou Ha OJOBSHHOM M CBUHIIOBOM
OCHOBE.

54. AHTUQPUKINOHHBIE CIUTaBbI HA OJIOBSHHUCTOW, CBUHIIOBUCTON M IIMHKOBOH OCHOBE.

55. Jlakokpaco4Hble, HEOpPraHUYECKHE MaTepuallbl, UX KIacCU(pHUKALUs CBOIcTBA M 00JacTH MPUMEHEHUS.

56. [TnacTuyeckue Matepuasl, UX KIacCH(HKAIUs CBOMCTBA M 0OIACTH IPUMEHEHHS.

57. Kommo3uimoHHbIe MaTepHanbl, HX KIacCH(pHUKanus CBOWCTBA M 00JIaCTH MPHUMEHEHUS.

Bomnpocs! 11 mpoBeieHnst KOHTPOJIS 3HaHUHM 110 TeMe Tepmudeckas # X TO MeTayuioB U CIUIaBOB.

BOIIPOCHI 1J151 KOHTPOJIS 3HAHUI

1. ToMOTreHH3alMOHHbIH OTXKUT CILUIaBOB (Ha3HAUEHUE, CTPYKTYPHbIE H3MEHEHHsI U U3MEHEHUS CBOWUCTB, PEXKUMBI M 00-T1aCTH
MIPUMEHEHUS).

2. JIopeKkpuCTaINTH3AI[OHHBIN OT/KUT METAIIOB M CIUTaBOB (Ha“3HauYCHHE, CTPYKTYpHBIC H3MEHEHHUS U HM3MEHEHHS CBOMCTB,
PEXUMBI M 00JIACTH IPUMEHCHUS).

3. PexpHCcTamIn3allMOHHBII OTXKUT METAJUIOB U CIUIaBOB (Ha3HaYE€HHE, CTPYKTYPHbIE I3MEHEHHS U U3MEHEHUS] CBOUCTB, PEKHUMBI U
o0acTu IpUMeHEHH).

4. OcTraTOYHBIC HAIPSDKEHUS B METAJIAX U CIUIaBaX, X IPOUCXOXK/CHHUE U BIMSHUE HA CBOWCTBA M MOBEICHNE MCTAIITHIECKAX
U3JeNid Tpu 00paboTKe U IKCILTyaTalUH.

5. OTxur, yMEHBLIAIOMNK HANPSDKEHHUS B METAJUIAX U CIIaBax (Ha3HaueHHE, CTPYKTYPHBIC U3MEHEHUsI, PEXUMBI 1 00JIacTH
TPUMEHEHHS).

6. OCHOBBI TepMOANHAMUKY (ha30BBIX IPEBPALICHUH P OXJIAXKICHIH U Harpese. Kpuruueckuii 3apoasIim u paboTa ero
00pa3oBaHusl.

7. CxopocTs 00pa30BaHUs IEHTPOB KPUCTAINIH3AINH, TMHEHHAs CKOPOCTh POCTA KPHCTAJIIOB M CPETHISI CKOPOCTH (ha30BOTO
MPEeBpaIICHUS.

8. 'omoreHHoe 1 reTeporeHHoe 3apoxieHue Gas. Mecra NpeAnoYTUTETBHOTO 00pa30BaHUs 3apObIIIeH IPU reTepOreHHOM
3apOXKICHUH.

9. Kurernka (a30BBIX IIpeBpaIeHAI B TBEPIOM COCTOSHHH IIPH Harpese. JlnarpaMMbl H30TEpPMHUYECKUX IPEBPAICHHH U Tep-
MOKHHETHYECKUE JUATPaMMBI, CIIOCOOBI X MMOCTPOEHHS U 3HAUCHHUE.

10. Kuneruka (ha30oBbIX IIPEBPALLIEHUI B TBEPOM COCTOSHUH NP OXJIaXKICHUHU. J{narpaMMbl H30TEPMHYECKHX MPEBPAILCHUH 1
TEePMOKHHETHYECKIE TNarpaMMBIL, CIIOCOOBI HX IOCTPOSHHUS U 3HAYCHUE.

11. MexaHHU3M U KIHETHKA IPEBpaIeHus (HeppUTOIIEMEHTHTHBIX CMeceil B ayCTeHHUT. BIusHIe IeTHPYIONINX IEMEHTOB Ha
nporecc 00pa3oBaHUs ayCTEHHUTA IIPU HarpeBe.

12. 3akOHOMEPHOCTHU POCTa AyCTEHUTHOTO 3e€pHa Ipu Harpese. Ileperpes u nepexxor cranei.

13. HauanpHOE, HacIeACTBEHHOE U ICUCTBUTENILHOE 36pHO ayCTeHUTa. MeTOAbl OLIEHKH CKJIOHHOCTH CTaslel K pOCTY 3epHa.

14. MexaHHU3M U KHHETHKA HEPIUTHOTO NpeBparieHus. GaKkTopsl, ONMpeAeISIone MEeXKIIACTHHOYHOE PACCTOSIHUE B IIEPIIUTE U
pa3Mep MepIUTHBIX KOJIOHUIA.

15. MexaHH3M M KMHETHKA TIEPIUTHOTO MpeBpaiieHns. OcOOEHHOCTH MEPIUTHOTO IPEBPANICHHS B TOIBTEKTOM/IHBIX H 3a3B-
TEKTOUIHBIX YIIICPOIUCTHIX CTaJISX.

16. MexaHH3M U KHHETHKA NEPIUTHOTO NpeBpalleHus. BiausHue Terupyonux 31eMeHTOB Ha IepIUTHOE IpeBpalieHie ayCTeHHUTA.
17. TlonHblit ¥ HEMOIHBINA OTKHUT CTaJEH.

18. M3oTepMudeckuii 1 cheponAN3UPYIOMNI OTKUT CTANICH.

19. Omxur 1 HopMaTH3aLUs CTalel.

20. ITaTeHTHpOBaHKE CTAJICH.

21. Pa3HOBHIHOCTH OTXKHTA M HOPMaJIU3alXs YYTYHOB (CYITHOCTB, HA3HAYECHHE U 00JIACTH TPUMECHEHNS).

22. Pa3HOBHIHOCTH OTXHWTa IBETHBIX METAJIOB M CIUIABOB (CYIIHOCTh, HA3HAYECHHUE M 00IaCTH IPUMECHEHHUS).

23. 3akanka criiaBoB 0e3 moJuMOpQHOro npeBpaileHus (Ha3HaueHue, yCIOBHs HarpeBa v OXJIaXKIeHHs, BIUSHUE Ha CBOMCTBA).
24. OcoOEHHOCTH MapTEHCUTHOTO PEBPAILCHUS B YIJICPOANUCTBIX CTATISX.

25. OcHOBBI TEPMOAMHAMUKNA MapTEHCUTHOTO MIPEBPALLECHUSI.

26. TemnepaTypa Hauala MapTEHCUTHOTO IpeBpaeHus. OOpaTUMOCTb MAPTEHCUTHOTO NIPEBPAIIECHHUS.

27. MexaHH3M MapTEHCUTHOTO TPEBPAIEHH: KOOTIEpaTUBHBIM XapaKTep aTOMHBIX MEpEMEIEHUH, KOTepeHTHBIN poCT
MapTEHCUTHBIX KPHUCTAJJIOB.

28. MexaHU3M MapTEHCUTHOIO NPEBPAIECHUS: KPUCTAJUIOT€OMETPUS IEPECTPOUKHI PELIETKU ayCTEHUTA B PEIIETKY MAPTEHCUTA,
JONOTHUTENbHAS AedopMalus IpU MapTEHCUTHOM NIPEBpPAIleHHH.




29. MUKpOCTpPYKTypa U CyOCTPYKTYpa CILIIaBOB, 3aKaJE€HHBIX HA MapTeHCUT. OCOOCHHOCTH CTPOEHUS TNIACTUHYATOTO MapPTEHCHUTA.
30. MuKpoCTpyKTypa 1 CyOCTPYKTYpa CIUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOCHUSI PEEYHOTO MAPTEHCHTA.

31. IlpuyuHBI U3MEHEHHS] MEXaHINUECKUX CBOWCTB CIIABOB IPHU 3aKaJKe HA MapTEHCHT.

32. Kunernka 1 MexaHH3M OeifHUTHOTO npeBpamieHus. CTpOeHHe U CBOWCTBA BEPXHETO U HIDKHETO OCHHHUTOB.

33. 3akanuBaeMOCTh M POKAJTMBAEMOCTh CTaJIEH.

34. Buzpl ¥ pa3HOBUIHOCTH MPOLIECCOB 3aKaJIKU U3/EIHI B MAITMHOCTPOEHHU.

35. IlonHas ¥ HENONHAs 3aKalika CTalei.

36. CtyneHuaras 3aKajika U 3aKajka CTajei B AByX cpefax.

37. N30Tepmuyeckas 3aKajka crajei.

38. 3akanka crajnei ¢ 00paboTKOM XOJI0I0M.

39. IloBepxHOCTHas 3aKaJika CTajeil.

40. VI3amMeHeHHe CTPYKTYPHI 3aKaJICHHBIX YIIIEPOIUCTBIX cTa-lei mpu HarpeBe. OcOOEHHOCTH MUKPOCTPYKTYpPHI U CBOMCTBA OT-
MYIIEHHOTO MapTEHCHUTA, TPOOCTHTA U COPOHTA OTITyCKa.

41. BnusiHue NETUpyOIUX 2JIEMEHTOB Ha CTPYKTYPHBIC U3MEHEHUS NP OTIIYCKE CTaJIeH.

42. Pa3HOBUIHOCTH OTITyCKa CTaJeH.

43. OcoGEHHOCTH U3MEHEHH MUKPOCTPYKTYPBI M CBOICTB JIETHPOBAHHBIX CTalel NPH OTITyCKe. SIBI€HNE BTOPUYHOTO TBEPACHHS
JIETHPOBAHHBIX CTaJCH.

44. Heobpatumas u oOpaTuMasi OTITyCKHASI XPYHIKOCTh CTajiel (CYITHOCTb, IPHYMHBI M MEPHI IPEIOTBPAIIICHUS).

49. IIpu4uHBI U3MEHEHUS MEXaHUYEeCKUX CBOICTB CIIaBOB NPU CTapeHUH. BiusHUe MPOA0OIKUTENBHOCTH U TEMIIEPATYPhI
CTapeHHsl.

50. EcrecTBeHHOE U UCKYCCTBEHHOE CTapeHUE. Pa3HOBUHOCTU UCKYCCTBEHHOTO CTAPEHUSI.

51. OU3UKO-XUMHYECKIE OCHOBBI MPOLIECCOB MOTyIeHUs TUPPY3HOHHBIX CIIOEB.

52. DnemeHTapHbIE CTaIMHU poLeccoB AN(QY3HOHHOTO 000TaIEHHs TOBEPXHOCTHBIX CJIOEB. 3aKOHOMEPHOCTH 00pa30BaHUs
orHO(a3HBIX TU(QY3HOHHBIX 30H.

53. DneMeHTapHbBIE CTaIuH MPOIeccoB AP PY3HOHHOTO 0OOTAIIEHHS MOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHUs
MHOTO(}a3HBIX TUPPY3HOHHBIX 30H.

54. llemenTanus crajueil B TBEpIOM KapOIOpHU3aTOPE U )KUIKOCTHAS LIEMEHTAIMs (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U
CBOJCTBa HayITICPOKEHHBIX CIIOEB).

55. T'a30Bas nemMeHTaIus craneil (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHUE M CBOHCTBA HAYITIEPOKEHHBIX CIIOEB).

56. A3oTupoBaHHUe cTajel (OCHOBBI TEXHOJIOTUH U Pa3HOBHIHOCTH IIPOIlecca, COCTaB, CTPOEHHE U CBOICTBA a30TUPOBAaHHBIX
CJIOEB).

57. llmanupoBaHue cTajnei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOHCTBA MU((y3HOHHBIX CIIOEB).

58. Hutpouemenranus ctainei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOUCTBA TU(PQPY3MOHHBIX CIIOEB).

59. BopupoBanue craieil (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHE U CBOICTBAa OOPUPOBAHHBIX CIOEB).

60. CunmmpoBaHue cTajeii (0OCHOBBI TEXHOJOTHH, COCTaB, CTPOCHHE M CBOHCTBA CHITMIINPOBAHHBIX CJIOEB).

61. AmutupoBaHue craneil (OCHOBBI TEXHOIOTHH, COCTaB, CTPOCHHUE U CBOICTBA aTUTHPOBAHHBIX CIIOEB).

62. XpoMupoBaHue craneil (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOEHHE U CBOIICTBA XPOMUPOBAHHBIX CIIOEB).

63. LlmaKoBaHMe cTajel (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE U CBOMCTBA IINHKOBAHHBIX CJIOEB).

64. O0ume 3a1a4 ¥ MECTO TEPMHUYECKOH 00paOOTKH B TPOU3BOICTBEHHOM TIpoIIecce.

65. CiocoObl HarpeBa U3JeNuil MpHU TepMHUUECKO 00paboTKe.

66. Paboune cpepl 171t HarpeBa U3EIHi IPU TEPMUUIECKOH 00paboTKe.

67. Tepmudeckast 00pabOTKa ¢ HCIOIB30BaHNEM 3JIEKTPOHATPEBA.

68. IIpuemMs! 1 METOBI IPETOTBPALIICHUS OKUCICHUS U 00€3yTIIepOXKUBaHUS CTAIBHBIX U3 IPU TepMUUEcKoi 00paboTke.
69. Knaccuduxanus KOHTpOIUpYyeMbIX aTMOchep, MPUMEHSIEMBIX TIPU TEPMUYECKO 00paboTKe, U TPeOOBaHUS, IIPEIbIBIISEMbIE K
KOHTPOJIHMPYEMBIM aTMOoc(hepaM.

70. IIpUHIUIEI TOTYyYEHHS, COCTaB M Ha3HAYCHUE YHI0TEPMUIECKON, SK30TEPMUIECKOH, aTMOC(Ephl N3 aMMHAaKa U a30THOH
KOHTPOJIUPYEMBIX aTMochep.

71. Oxya>karolye cpeisl, IpIMEHsIEMble TIPH TepMHUecKoii 00paboTke. TpeOoBaHus, NIpeabABISIEMbIE K KHIKIM 0XJIaXKIAI0MINM
cpenam.

72. OxnaxkaeHue u3nenuii mpu repmudeckoit o0opadotke. Kpuas nmealsHOro 3aKaJOYHOTO OXJTAXKACHHUS.

73. Oxnakaaromye cpesibl, He peTepreBarollie H3MEHEHUH arperaTHOro COCTOSHHS BO BCEM JHaNa30He TEMIEPATyp OXTaxICHUL
U3JEIHH.

74. Oxna)knaroIue cpepl, IPEeTepIeBAOIINE U3MEHEHUS arperaTHOIO COCTOSIHUSA B CBSI3U € UX KUIIEHUEM Ha ropsiueil 1no-
BEPXHOCTH OXJIAJKAAEMBbIX U3IIENHIL.

75. Bunsl aBrogedopManuy 1 Kiaccu(pUKalis HICTOYHUKOB aBTO1e(DOPMUPOBAHNUS IIPH TEPMHUUYECKOH 00paboTke.

76. ABTonedopmanyu moxyhaOdpHKaTOB U M3IESIHH TTOA ACHCTBHEM BHYTPEHHHAX HANIPSHKEHUH M MEPHI 110 UX YMEHBIIICHHIO.

77. TexHonoruueckue croco0s! ManoaAeOpPMaIIMOHHON 3aKaIKU B IPHCIOCOOICHUSX U MAITMHHON 3aKaIKH.

78. Tepmuueckast 06paboOTKa C HCHONb30BAHUEM JIA3€PHOTO HArpeBa, ee MPEUMYILeCTBa U HEOCTATKH.

79. Tepmuueckast 00pabOTKa ¢ HCIOIBE30BAHMAEM JIEKTPOHHOITYIEBOTO HArpeBa, ee MPEeHMYIecTBa U HETOCTATKH.

80. HuskoremneparypHast TepMOMexaHH4IecKast 00paboTKa CTapelouX CIJIaBOB (CYIIHOCTh, HA3HAUCHHUE, BIUSHNE Ha CTPYKTYPY U
CBOIICTBA).

81. BeicokoTemmnepaTypHasi TepMOMEXaHHYecKast 00pabOTKa CTApEIOIINX CIUIABOB (CYIIHOCTh, HA3HAUCHHE, BIUSIHUE HA CTPYKTYpPY
Y CBOMCTBA).

82. HuskoreMmepaTtypHast TepMOMexaHH4Yeckas 00paboTka cTanel, 3akajlBaeMbIX HA MApPTEHCHT (CYLTHOCTh, HA3HAUEHHE, BIUIHIE
Ha CTPYKTYPY U CBOICTBA).

83. BricokoTeMnepaTypHasi TepMOMeEXaHWIecKast 00paboTKa cTaei, 3aKkainBaeMbIX Ha MapTCHCHT (CYIIHOCTh, Ha3HAUCHHE,
BIIMSTHHE HA CTPYKTYPY U CBOHCTBA).

84. Tepmomexanuueckasi 00paboTKa cTajnei ¢ negopmariueil BoO BpeMs NepIUTHOTrO NpeBpallieHus (CyIHOCTb, Ha3HaYeHHE,




BIIMSTHHE HA CTPYKTYPY U CBOHCTBA).

85. IIpenBapuTenbHas TepMOMEXaHUUeCKast 00pabOTKa CTapeIONIMX CIUIABOB U CTAJIEH, 3aKaIMBaEMbIX HA MapTEHCHUT (CYIIIHOCTb,
Ha3Ha4YeHHe, BIMSHIE Ha CTPYKTYPY U CBOMCTBA).

86. CymHOCTh TepPMOIUKINIECKOH 00pabOTKN 1 KIaCCH(UKAIHS €€ BHOB.

87. Pa3HOBHIHOCTH TEPMOLUKINYECKO 00pabOTKM cTanei 1 4yryHOB.

88. CymHOCTb, CXEMbI OCYIIECTBICHHS 1 KIACCU(PHKALMS BUIOB XUMHUKO-TEPMOLIKINYECKOH TepMOOOPaOOTKYL.

89. CymHoCTh, KITacCH(pUKAINsA BUIOB U OCHOBBI TEXHOJIOTHH BOCCTAHOBUTEIBFHOH TEPMHUIECKOH 00paboTKH.

90. BoccraHoBuTENbHAs TepMUdeckasi 00paboTKa B MAIIHHOCTPOUTEILHOM ITPOU3BOJICTBE.

5.2. Tembl NHCBMEHHBIX padoT

CamocrosTensHast paboTa .
OBOCHOBAHUE BbIBOPA KOHCTPYKIIMOHHBIX MATEPHMAJIOB 1 PABPABOTKA PEXXMMOB UX TEPMUYECKOU
OBPABOTKMU JJIA N3TOTOBJIEHMA JETAJIEM MAIIIVH U OBOPY JOBAHI A

5.3. ®oH/1 OLIEHOYHBIX CPEICTB

Kpurepun OLeHKH 3HAHUH CTYICHTOB MPH IPOBEICHUU TECTHPOBAHMS 110 TECTY BTOPOTO THIIA: TECTOBOE 3aJaHKE MO AUCLHUILIHHE
COJICPIKUT 25 BOTIPOCOB.

. OreHka «OTIMYHO» BBICTABISETCS MIPU YCIOBHH HPaBHIBHOTO OTBETa CTyAeHTa He MeHee 4eM 80 % TeCTOBBIX 3aJlaHHI;
. OrmeHKa «XOpOIIO» BRICTABIIACTCS MPH YCIOBHM NPABIIIBHOTO OTBETa CTy[AeHTa He MeHee ueM 60 % TeCTOBBIX 3aJaHHIA;
. OleHKa «yJOBIETBOPUTENBHO» BBICTABIIAETCS MPH YCIOBHU MPAaBHIBHOTO OTBETA CTyAEHTa He MeHee 45 %; .

Kpurepuu oLieHKI 0TBETOB Ha KOHTPOJIBHBIE BOMPOCH: TOYHOCTD OIIPEACIICHNN U TOHATHH, CTEIICHb PACKPBITUS CYLTHOCTH

BOIIPOCA, KOJIMYECTBO NMPABHIBHO U TOJHOCTHIO PACKPBITHIX BOIIPOCOB:

. OreHKa «OTIMYHO» CTaBUTCS, €CIIM BBIIOJIHEHBI BCE TPEOOBAHMSA: TOYHO JAHBI ONPENENCHHS U IIOHATHS; OJHOCTBIO
PacKpBITa CYITHOCTH BOTIPOCA; AAaHBI IPABIUIFHEIE U MTOJTHEIE OTBETH HAa BCE BOIIPOCH; JIOTHYHO M3JI0XKEHa COOCTBEHHAS TTO3UIINS;
copMyTMpOBaHBI BHIBOJIBI.

. OreHKa «XOpOII0» — OCHOBHBIC TPEOOBAHHS BHIIIOJIHEHBI, HO IIPH ATOM JIOIYIICHB HEXOUYETH. B yacTHOCTH, MMeEIOTCS
HETOYHOCTH B M3JIOKCHIH MaTepHaja; OTCYTCTBYET JIOTHYECKasi MOCIIeIOBAaTEIBHOCTD B CY)KICHHSX; HMEIOTCS YITYIIICHHS B

OTBeTax.

. OreHKa «yIOBJIETBOPUTEIBLHO» — UMEIOTCSl CYIIECTBEHHBIC OTCTYIUIEHMS! OT TpeOoBaHWH. B wacTHOCTH: Tema ocBelleHa
JIMIIb YaCTUYHO; JOMYIIEHB! (paKTHUECKUE OMNOKH B COIEP)KaHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJIbI; OTCYTCTBYFOT
MOSCHEHHS K (OpPMyNaM, pHCYHKH.

. OreHKa «HEYIOBIETBOPUTEIBHO» — TeMa HE PACKPHITA, OOHAPYKUBAETCSA CYIECTBEHHOE HEMOHMMAaHUE MPOOJIEMbI; JaHBI
HE TOJIHBIE OTBETHI MeHee 4eM Ha 45% BOmpocoB.

KpuTepun orieHKH BBITIOTHEHUS KypCOBOH pabOTHI: IPaBUIBHOCTH BHITTOJTHEHHS

OreHKa «OTIMYHO) CTABUTCS, CIU BBIIOJIHEHBI BCE TPEOOBAHNUS: TOYHO JaHbI ONIPEAEICHHS 1 IOHSTHUS; TOTHOCTHIO PACKPHITa
CYIIHOCTH BOIPOCa; JAaHbl IPaBUIIbHBIE, IIOJIHBIE © 000CHOBaHHbBIE OTBETHI T10 BEIOOPY MaTepHaioB M BUaaM tepmudeckoid 1 XTO

. OreHKa «XOpOII0» — OCHOBHBIC TPEOOBAHHS BBHIITOJTHEHBI, HO IIPH 3TOM JIOIYIICHB HEXOUYETH. B gacTHOCTH, MMeErOTCS
HETOYHOCTU B U3JIOKEHUU MaTepualla; UMEIOTCS YIIYIIEHUs B OTBETaX.
. OreHKa «yJOBIETBOPUTENBHO» — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUSI OT TpeboBaHUil. B gacTHOCTH: BOmpoC OCBelIeH

JIMIIb YaCTUYHO; JOMYIIEHB! (paKTHUECKHE OMINOKH B COAEP)KaHUH OTBETOB Ha BOIIPOCHI; OTCYTCTBYET 000CHOBaHHE BEIOOpPA
Marepuana

5.4. IlepeyeHb BU/IOB OLIEHOYHBIX CPEICTB

LIEHOUHBIE CPEJCTBA [0 KATErOpUU : caMocToATeNnbHas pab0Ta, KOHTPOJIbHBIE BOIPOCHI, TECTHI.
O "3HATB" 6
LEHOYHBIE CPEJCTBA 110 KATETOPHU : CaMOCTOATENbHAs pab0Ta, KOHTPOIBHBIE BOIIPOCHI, TECTHI.
O "VMETDB" 6
Ornenounsle cpenctna o kareropun "BJIAJIETD":camocTosiTenpHas paboTa, KOHTPOIBHBIE BOTIPOCHI, TECTHL.

6. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHbBI (MOAYJIS)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas auTeparypa

ABTOPBI, COCTABHTEIH 3armaBue, pa3MeIIeHue W3patensctBo, rox | Komma-Bo
JI1.1 | Connues FO.IT., MarepuasoBeeHue: yIeOHUK IS By30B CII6.: Xumusar, 35
Ipsxun E.W. 2004
J1.2 |Jlaxtus FO.M., Marepuanosegenue: fomymeHo I'oc. komuteroM 1o HapoaHoMmy | M.: Anbsnc, 2013 50
Jleontnena B.II. 00pa30BaHUIO B KauecTBE yIeOHUKA I BTY30B

6.1.2. Jlono/THUTeJILHAS JTUTEepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue, pa3MelieHue WsznarensctBo, rox | Konnua-Bo

JI2.1 |Mos6epr P.K. MartepuanoBenenue: yae6.mocobue Ui TEXH. By30B M.: Bricur. k., 56
1991




ABTOPBI, COCTaBUTEITH 3armaBue, pa3MelIeHne WznarensctBo, rox | Kommu-Bo
JI2.2 [Topoxuudenko B.U. Marepuanosenenue: IIpakrukym: ais By30B M.: 11
[wmnp.] YHuBepcureTcKas
KkHMTa, Jloroc,
2006
JI2.3 |Hopumnbsckuit mamyctp. | Kmaccubmuxarms, MapKiIpoBKa U CBOMCTBA IIBETHBIX METAIIIOB H Hopunbsck: HUHY, 28
HH-T; cocT. A5 CIUIAaBOB: METOJI. YKa3aHHUs K IPAKTHUECKUM paboTam 2010
CapacdanoBa
JI2.4 |[Capacanosa A.A. MarepuanoBeaeHUE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX Hopuiisck, 1999 31
Martepuainos: JlJabopat. mpaxTukym
JI2.5 |moxpen. FO.T. MapouHuk crajieil 1 ClaaBoB M.: 10
[parynosa, WHHOBanmonHoe
A.C.3y0ueHKo; COCT. MaIIMHOCTPOCHHUE,
Hparynos IO0.T'., A. 2016
3ybuenko, FO.B.
Kammpckuii u nip.
JI2.6 |boroayxos C.A., Marepuanosenenue: pekomeHaosano GI'bOY BITIO M.: 20
Kozuk E.C. "Mockosckuii roc. TexHozor. yH-T "CTAHKIH" B kauectBe MaiuuHocTpoeHue,
ydeOHHKa JUIS CTYICHTOB BY30B 2015
JI2.7 | Ocunnes O.E. MerannoBeneHue TyroliaBKMX METaJUIOB U CIIJIAaBOB HAa UX M.: 5
ocHoBe: pekomeHioBaHo YMO By3oB PO By30B B kauecTBe MammHocTpoeHue,
y4e0. mocoOus ISl CTY/ICHTOB BY30B 2013
6.1.3. MeTtonnyeckue pa3padoTku
ABTOPEI, COCTaBUTEITH 3armaBue, pa3MeIIeHne N3natensctBo, rox | Komma-Bo
JI3.1 |Temnep FO.A., Marepuasnoenenue: Y4aed. mocoOue 1 By30B M.: Meramnyprus, 35
Paxmranr A.T. 1989
JI3.2 [Komaue b.A., Enarun | MetannoBenenue u TepmMuueckas 00paboTka nBeTHIX Metauio | M.: MUCHC, 2005 8
B.1., JIluBanos B.A. U CIUIaBOB: YUeOHUK ISl BY30B
JI3.3 | Hopunbckuit uaayctp. | Knaccubukaius v MapKupoOBKa YyTYHOB U YTIIEPOIUCTHIX Hopunsck: HUN, 8
HH-T; cOCT. A 5. CTaJIeH: METO/1. YKa3aHUs K MPAKTHUECKUM padboTaM 2007
CapacganoBa
JI3.4 |Hopunbsckuit mamyctp. | Kmaccudmuxamms, MapKiIpoBKa U CBOWCTBA JISTHPOBAHHBIX Hopunbsck: HUH, 49
HH-T; COCT. KOHCTPYKLIMOHHBIX CTaJIel: METOJl. YKa3aHHs K MpakT. paboTram 2011
Capadanona A. f1.
JI3.5 |Cocr.: B.I'. Copoxun, |Cranu u criaBbl: CipaBOYHUK M.: Untepmer 5
M.A. I'epBacses, B.C. nH>XuHUpUHT, 2003
ITanees u ap.; ITox
pen. B.I'. CopokuHa,
M.A. I'epBacreBa
JI3.6 | Ap3zamacos b.H., MarepuanoBeieHHe: yIeOHUK IS BTY30B M.: 40
Cunopun U1, MaimHoCTpoeHue,
Koconanos I'.®. 1986
JI3.7 |aBr.-coct. E.H. [{BeTHBIEC METAJIBI U CIIJIABBI: CIIPABOYHHUK H. Hosropon: 1
IlITanos, N.A. BenTa-2, 2001
IlIranoBa
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TeIeKOMMYHMKAUOHHOI ceTH "UHTepHeT"
31 | \\nii-ftp\Education S:\Kadenpa TM u O
32 | Hayuno-TexHuueckuil ;xypHan "Bomnpocs! matepuanosenenus" HaydHo-TexHHUeCKui xypHal «Bormpocsr
MaTepuanoBeaeHus» https://elibrary.ru/title_about.asp?id=37686
23 | MapouHuk ctanei u crmiaBoB  MH(bopMaMOHHO-CITPABOYHBIA MOpTaa MapovHHUK cTaneil U criiaBoB http://www.splav-
kharkov.com/choose_type.php
6.3.1 Ilepevyennb NporpaMMHOro odecneyeHust
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | HayuHo-TexHUYeCKui skypHan «MatepuanoBenenue» http://www.nait.ru/journals/index.php?p_journal id=2
6.3.2.2 | Kypnan "MarepuanoBeneHie U TepMUIecKas 00paboTka METaIIOB
6.3.2.3 | HayuHo-TexHHUYeCKuii )KypHan «Borpockl MatepuanoBeneHus» https://elibrary.ru/title_about.asp?id=37686
6.3.2.4
6.3.2.5 | UachopManiioHHEIE PECypCHI:




6.3.2.6 | UachopManimOHHO-CIIPAaBOYHBIN ITOPTAJ IT0 METAJLTYPIHHU | JINTEHHOMY IPOM3BOACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/

6.3.2.7 | LlenTpansHblii MeTaumaeckuii nopran PO http://metallicheckiy-portal.ru/marki_metallov

6.3.2.8 | UachopmanimoHHO-CIIpaBOYHBIH mTopTan MapodHuk cTajneit u cruaBos http://www.splav-kharkov.com/choose_type.php

6.3.2.9 | UacopmanmonnsIif npoekt Materiology.info http://materiology.info/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUMIIJIMHBI (MOAY JIA)

7.1 | Kommsiorep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3Y, HDD 500 I'6.

7.2 | IIpoexrop Epson EB-485Wi ¢ HHTepaKTUBHBIM 3KPaHOM.

7.3 | Mukpockomns! MeTayutorpaduieckie HHBEpTHPOBaHHEIE arperatHbie JlaboMet-U ¢ cucTeMolt BU3yain3anuy 1
KOMILJIEKTaM MUKPOLIUTA(HOB - 3 IHIT.

7.4 | Mukpockomnsl Metamorpaduyeckue MUM-7 — 4 wr., MMII-4 (1 mrT.).

7.5 | Teepnomepsl TK-14-250, TK-2M, THI-2M.

7.6 | JIyriel bpunenns - 6 .

7.7 | Habopsl MEKPOIILTH(OB CIJIABOB.

7.8 | YueOHbIe KHHODUITBMBI.

7.9 | YueOHble pe3eHTaluu.

7.10 | Harpesatensubie neun CHOJI (3 mT.).

7.11 | Masraukossie xorpsl [1K-30, KM-0,5.

7.12

8. METOINYECKHUE YKA3ZAHUA 1JIAA OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

S:\Kagenpa TM u O\Marepuanoseneaue\Marepuanosenenue aist MI[\CamocrositenbHas pabota

MATEPUAJIOBEJIEHME. Meroauyeckuie yKka3aHusi K CaMOCTOSATENbHON paboTe
Br16op MaTepHanoB 1 pexXMMOB YIPOYHSIOIEH TepMUUecKoii 00paboTku fnerasneii 000pynoBaHUs 3aBOJOB IBETHOW METAJTypIUH

METOJIMYECKUE YKA3AHU BBITTOJIHEHUIO CAMOCTOSITEJIBHOM PABOThI

BrimmonHenue 3amaHuii mpexycMaTpuBaeT 00OCHOBaHHBIN BRIOOp MaTepHana U ero o0paboTKH, B HAMOOJBIIEH CTeleH:
00ecreurBaroIInX SKCILUTYaTalMOHHYIO HaJIe)KHOCTh U JIOJITOBEYHOCTh ACTaNlel 1 KOHCTPYKLHUH TEXHOJIOIHYECKOT0 000pY/J0BaHUSL.
B 3amaHusx copMynupoBaHbl XapaKTepHbIE CBOMCTBA U SKCIUTYaTAllMOHHbIE YCIOBHSI KOHKPETHBIX JieTajleil, HCIIOIb3yeMBIX TIPH
M3TOTOBIICHHH JieTaliell 000pyn0BaHHs METaJUTYPTHYECKIX 3aBOIOB.

Jnst pemeHns 3a4a4 HEOOXOAUMO:

- MPOaHAJIN3UPOBATh YCIOBUS pabOThI AeTanell (Harpy3ka M Xapakrep ee NPHJIOXKEHUs, TeMIepaTypa U T.[.), 4TO
HO3BOJISICT ONPEENUTH CBOMCTBO (TPYIILY CBOWCTB), 00ECIEUNBAIONIMX SKCIUTYaTAMOHHYIO HaJIEKHOCTh U JIOJITOBEYHOCTh
KOHKPETHOH 3a/1a4Hu;

- yKa3aTh BO3MOJXKHBIC BUJIbI BBIXO/IA U3 CTPOS WM pa3pyLICHUil Jneraneil, UX HanboJiee BEPOSTHBIE IPUIKHBI;

- MPOAHAJIN3UPOBATh METObI U3TOTOBJICHUS JeTain (JINThE, KOBKA, LITAMIIOBKA, CBAPKA, PE3aHUE) C Y4ETOM
TEXHOJIOTHYECKUX CBOMCTB Npe/IaraéMbIX MaTepHaIoB;

- U3 [pe/ylaraéMblX MaTepHaloB BbIOpaTh €IMHCTBEHHO MPUEMIIEMbIH U 0OecreunBatonnii TpeOyemble CBOWCTBA,
000CHOBaB CBOi1 BHIOOp CPaBHUTEIBHON OLIEHKON MEXaHHMYECKUX, TEXHOJIOTHYECKUX U AKCIUTyaTAallHOHHBIX CBOMCTB BCEX
MaTepHalIoB, MPEUIOKEHHBIX B 33/1a4¢;

- yKa3aTh TPYIy BBIOPaHHOTO MarepHasia MO Ha3HAYCHHUIO (KOHCTPYKIMOHHBIE, OOIIEro WM CIENHaTH3UPOBAHHOTO
Ha3HauYeHHs, THCTPYMEHTAIbHbIE WM CTAJIN CO CHIEHATbHBIMU (DU3MYECKUMH HITH SKCIUTyaTallMOHHBIMH CBOWCTBAMH),
OXapaKTepH30BaTh OCHOBHBIC TPEOOBAHUS, IPEAbSBIIEMbIC K JAHHOM TPYIIIIe CBOHCTB;

- IPUBECTH XUMHUYECKHI COCTaB BHIOPAHHOTO MaTepuala, yka3aTh CBOHCTBA B MCXOJHOM COCTOSHUH (COCTOSHHU
MIOCTABKH) M TIOCIIe MPUMEHEHHS YIIPOYHSIoneH 00padOTKH (B TOTOBOM M3/IEINH);

- IPEIIOXKUTE M 000CHOBATH (B ClIydae HEOOXOAUMOCTH) PEKUMBI TEPMHUIECKOH, XMMHUKO-TEPMHUIECKOH 00pabOTKH MK
HAaKIIIa, CIOCOOCTBYIONIMX JIOCTH)XCHHUIO ONITUMAJIBHBIX SKCILTYaTallHOHHBIX CBOMCTB MaTepHaa;

- 0XapaKTCepu30BaTh BIUAHUC JICTUPYIOIIUX 3JICMCHTOB B obecnieueHnn CIICUAJIBHBIX 1 MCXaHHUYCCKUX CBOWCTB CTaJIM HIJIH

CIUIaBa W Ha MPEBPAIEHHs B TIPOIIECCE TEPMUIECKON 00paboTKH




