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1. HEJIX OCBOEHUSA JUCIHUTIIINHBI

11

O3HakoMJIeHHE C 0a30BBIMH ITOHATHIMH MATEPUAIOBEACHUA U ICPCIICKTUBHBIMHA HAIIPABJICHUAMHU Pa3BUTUA Haquoﬁ
MEICJIH B 00J1aCTH MaTCpUAJIOBECICHU .

1.2

3agaun yqe6H0171 JUCITUITITHHBI «MaTepI/IaHOBe,Z[CHI/Ie»Z Z[aTL CTyAC€HTaM 3HaHU U HaBbIKH, ITO3BOJIAIOIINC ITPUMEHATD
METOJbI CTAaHAAPTHBIX HUCTIBITAaHUHN T10 OIMPEACIICHUIO MEXaHUYCCKUX CBOMCTB U TEXHOJOTHYECKHUX MOKa3aTeaeh
HCII0JIB3YEMBIX MAaTEPHUAJIOB, a TaK )K€ YMCHHUC BI:I6I/IpaTI> MaTepUaJIbl IJIs1 U3TOTOBJICHUS Jerenei IIPHU U3TOTOBJICHUH
TEXHOJIOT'HYCCKUX MalllkuH

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

Huxn (pa3gen) OOTIT: |E1.0

2.1

TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4al0IIerocs:

211

Beenenue B mpoduib

212

KOpp03I/I$I U 3alura MEeTalljioB

213

KpI/ICTaJ'IJ'IOXI/IMI/Iﬂ

214

CrenpanbHas XUMUS

2.15

duznyeckas XUMHs

216

AHanuTHuecKas XUMUs

217

MeToapt KOHTPOJIAI U aHaJIn3a BEIICCTB

2.2

JMCIMIUIMHBI M MPAKTHKHA, /IS KOTOPBIX 0CBOEHHE JAHHOM TUCHUIINHBI (MOYJIsl) HEO0XOTHMO KaK
npealecTByonee:

221

Meramuryprust 61aropoIHbBIX METaIOB

222

MeTaJIHprI/IH TSKEIIBIX IBETHBIX MCTAJIJIOB

2.2.3

Teopuu MeTauTyprudeckux MporeccoB

224

HpOI/ISBOI[CTBO MC/JIH, HUKECJIA U KoOajbTa

225

Merajutyprus Jerkux MeTauIoB

2.2.6

Mertannyprust peiIKUX METaIoB

2.2.7

Teopust nUpOMETAIITYPTUYECKUX MIPOIIECCOB

2.2.8

IoaroroBka K mpoweaype 3aIlUThl U 3alIMTa BBITYCKHOW KBATH(QHUKAIIMOHHOHN paboThI

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

MOJIYJIsA)

OIIK-4.1: ITonuMaeT 0CHOBBI METPOJIOTHH, METO/bI H CPEICTBA H3MEPEHHUs BeJUYMH, YCTPOHCTBO M NPHHIMI AeiiCTBUSA

CpeacTB U3MepeHUst

B pe3yabTarte ocBOeHMs AMCHUIIJIMHBI 00yYaroluiics 10/KeH

3.1

3HaTh:

311

OCHOBHBIE KJIaCChl COBPEMEHHBIX MAaTEpPHAIOB UX CBOMCTBA M 00JIaCTH IPUMEHEHUS, IPUHIUIIBI BEIOOpa MAaTEPHUAIIOB;

3.1.2

3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHUs, (ha30BbIe IPEBPAIICHUS B MAaTEpHANaxX, BIMSIHAEC CTPYKTYPHBIX XapaKTePHCTHK Ha
CBOWCTBAa MaTepHasoB;

3.1.3

OCHOBHBIE CTaH/IaPTHBIE METO/IbI OIPEACICHUS CBOHCTB MAaTEPHAIIOB, MPUHIUIBI CPABHUTEILHOIO aHAIN3a CBOICTB
MaTepHaJIOB.

3.2

YMmerb:

321

HCII0JIB30BaTh Ha IMPAKTUKE COBPEMCHHBIC CBECACHUA O MaT€pHraliax, O BJIUAHUU CTPYKTYp Ha CBOMCTBa MaTcpUuaios,

3.2.2

AHAJIM3UPOBATH MMPOUECCHI KpUCTAJUIN3AlUH, 0COOCHHOCTH ﬂI/I(b(I)YSI/IOHHI)IX MCXaHNU3MOB, KOHTPOJIUPYIOIMINX KHUHETUKY
Pa3sBUTHA KpUCTAJUIM3allUN U CbaSOBBIX HpeBpaLLICHI/Iﬁ B TBEPAOM COCTOSAHUHN METAJJIOB M CIUIAaBOB; UCIIOJIB30BaTh
JAuarpaMmbl COCTOSTHUSA CIIJIaBOB.

3.2.3

UCIIOJIb30BATh 3aKOHbI €CTECTBEHHBIX HAYK IIPU IIPU NPOTHO3UPOBAHUH HATPSDKCHHBIX COCTOSIHUM, Nedopmariuii
METAJUIMYECKUX KOHCTPYKIMA U JIETaJel MAIlMH U MEXaHU3MOB B yCJIOBHAX DKCIUTyaTalluy

3.3

Baagern:

3.3.1

OBJIAICHUC TCOPCTUYCCKUMHU U MPAKTUICCKUMHU MECTOAaMU BI)I60pa MaTEepHUaJIOB C YUYCTOM UX MECXaHUYCCKUX,
TEXHOJIOTHUYCCKHUX, SKCILUTyaTallMUOHHBIX CBOMCTB




4. CTPYKTYPA U COJIEP)KAHME JUCLUIIJIMHBI (MOLY.JIsT)

Kon HaumenoBanue pasnesoB u TeM /Buja | Cemectp / | HacoB | Komneren- | Jluteparypa | Unte | Ilpumeuyanue
| 3aHdATHA 3aHATHA/ Kvpc 10701 DAKT.
Pazgen 1. MerajioBeaenue u
TepMuYecKkasi 00padoTka MeTaJIOB
11 Knaccudukanus marepuanoB. ATOMHO - 3 3 OIlK-4.1 [JI1.1J11.2J12.1 0
KpUCTAJUTMYECKOE CTPOCHUE METAJUIOB 1 J12.6J13.3
cruiaBoB. /Jlex/ 21092
1.2 OmnpezesneHne TBEPIOCTH METAJUIOB U 3 3 OIlIK-4.1 |[JI1.1J11.2J12.4 0
CIUIaBOB 1o MeToay Pokseria /J1a6/ J12.6J13.1
€)!
1.3 Teopwus crutaBoB./luarpaMMBbl COCTOSTHUS 3 3 OIlK-4.1 [JI1.1 J11.2J12.1 0
CHCTEeM JIBOWHBIX CIUTaBOB. /JIek/ JI12.6J13.6
2132
14 Muxkpoananus. U3ydyenue 3 3 OIlK-4.1 JI1.1J12.4 0
MHUKPOCTPYKTYp. /J1ab/ J12.6J13.1
2132
15 JlarpaMMbl COCTOSIHHUS CIIJIABOB C 3 2 OIlK-4.1 JI1.1J12.1 0
noauMop(HBIM IpeBpanieHueM /JIex/ J12.2J13.1 JI3.2
21933
1.6 Mukpoananus. U3yuenne 3 4 OIlK-4.1 |[JI1.1J12.1 J12.2 0
MHUKPOCTPYKTYp. LIBETHBIX METAIIOB U JI2.3713.1 JI3.2
crutaBos /IIp/ JI3.3J13.4
019233
1.7 [uarpaMma COCTOSIHUSI CHCTEMBI 3 4 OIlK-4.1 |[JI1.1 JI1.2J12.1 0
xene30- yraepon /T1p/ J12.2 J12.6J13.6
1.8 Konrpomnsnas pabota /Cp/ 3 60 OIIK-4.1 [JI1.1J11.2J12.3 0
J12.5J12.6
J2.7]713.4
213233
1.9 Br160p MaTepuaioB U peKMMOB 3 35 OIIK-4.1 [JI1.1J11.2J12.3 0
YOPOUHSIOIIEH TepMUYECKOi 00paboTKH JI2.5J12.6
Jeraneit 000pyJoBaHuUs 3aBOJJOB LIBETHOH JI2.7713.2 J13.4
METaJLTyprUn JI3.5J13.7
/Cp/ 213233

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIE BONPOCHI H 3aJaHUA

Bormpocs! 11 MOATOTOBKY K 3K3aMEHY.

1. 3HaveHue Kypca B MH)XEHEPHOU MOArOTOBKE. POJIb MaTeprasoB B cCOBpeMeHHOW TexHuKe. Kitaccudukanus MeTaluin4eckux u
HEMETAINIMYECKUX MaTepHaJIOB.

2. ATOMHO-KPHUCTAJUTMYECKOE CTPOCHUE METATOB. THUIBI KPUCTAIUIMYECKUX PEIIETOK, UX mapameTpsl. Kpucramiorpadguyeckoe
0003HaYeHNE aTOMHBIX IJIOCKOCTEH W HANPSHKEHUH.

3. AHM30TpOIHA, CBOHCTBO MeTaIIOB. [TonMopdHbEIe 1 MArHUTHBIE IPEBPALIECHHS B METAIIAX.

4. CTpoeHHne peaNbHbIX KPUCTAIUIOB. BUbI TeeKTOB KPHCTAIIMYECKOTO CTPOCHHUS, X XapaKTEePUCTHUKA U BIMSHIE Ha CBOMCTBA
METaJUIOB.

5. Kpucramumszanust ®KuIKHX MeTawioB. TepMoJHHaAMUYeCKHe OCHOBBI (ha30npeBpaIeHuit; (HaKTOpBbI, BIHSIOIINE Ha TIPOLECC
KPHUCTAJIIM3AaLIUU YUCTBIX METAJLIOB.

6. YpaBieHHe IpoLeccOM reTepOoreHHOM KpucTam3anuy. MoaubuuupoBaHue KUIKoro MeTauia. CTpOeHHe METAITHIECKOTO
cnuTKa. JIukBanus B criaBax.

7. MexaHn4eckue CBOMCTBA, ONPENEIIEMBIE IPH CTATUYECKUX UCIBITAHUAX IPOYHOCTH, IIIACTUYHOCTH. TBEpAOCTE U ee
XapakTepucTuka. MeTopl onpeiesieHHss MEXaHUUYECKOT0 XapakTepa MpH CTaTUIECKOM HarpyKeHUH.

8. MexaHuueckue CBOKUCTBA, ONpe/ieaeMble IPU JUHAMUYECKOM Harpy>KeHUU. Y JapHas BA3KOCTb, XJIaJHOJIOMKOCTb.




9. CoiicTBa MeTal1a, OLPEASIIAIOIIUE JOATOBEYHOCTb U3/IEINs: H3HOCOCTOMKOCTD, CONIPOTUBIIEHHUE YCTAIOCTH, KOHTAKTHAS BS3KOCTb.
10. OcTarouHble HANPSKEHUS U UX BIUSHUE HA CBOWCTBA METAJUIOB U CIIaBoB. [1yTH MOBBIIEHNS TPOYHOCTH METAIJIOB.

11. Hanpspxenus u gedopmanus: yrnpyras v miacrudeckas aedopmanuu. Jlepopmaryiss MOHOKPUCTAIIIOB U MOJIMKPUCTAILIOB,
MeXaHU3MBI IUTACTHYECKOH JedopMaIiy, CABUT, TBOHHUKOBAaHHE.

12. BausHue miacTudeckux gedopmaiuii Ha CTpyKTypy M cBoiicTBa MeTaiulo (Hakien). Tekctypa aedopManuu.

13. Biiusinue HarpeBa Ha cBoiicTBa ie()opMHPOBaHHOTO MeTaiuta. Bo3Bpart u nosmronnsanus. [lepBudnas u coOupareabHas
pexpucramusanus. IIoHaTHe 0 X0I0AHOH U ropsiuelt negopmanuu.

14. OCHOBBI TEOPHH CIUTABOB. XapaKTEPUCTHKA MOHATHI: CIIJIaB, CHCTEMa KOMIIOHEHTOB, (a3a. [Ipasuio ¢as.

15. XapaxTepucTuKa TBEpbIX PACTBOPOB, XMMUUECKUX COEIMHEHUH, IPOMEKYTOUHBIX (ha3 U MEXaHUIECKUX cMeceil.

16. JlnarpaMMBbI COCTOSTHUS IBOMHBIX CIDIABOB M METOJBI MX MOCTpoeHus. JJuarpammsl coctostHusI. CHCTEMBI ¢ TIOTHON
PAcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUMU. [IpaBuiio ¢a3 u npaBUiIo OTPE3KOB.

17. AnarpamMMa cOCTOSIHHS JUIsl CIUIABOB, 00OPa3yIONIMX MPH KPUCTAIUIM3ALNH MEXaHMIEeCKUE (IBTEKTHIECKHE) CMECH.

18. luarpamMMa COCTOSIHUS CIUIABOB C OFPAHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUU.

19. lnarpamMma COCTOSIHUSI JUIsl CIITIABOB, 00Pa3yIONIMX XUMUIECKUAE COCTUHCHUSI.

20. luarpaMMbl COCTOSIHUSI CILTIABOB, KOMIIOHEHTBI KOTOPBIX UMEIOT IOJIUMOPGHbIE IPEBPAILEHHs. DBTEKTONIHOE IIPEBPAIICHUE B
CIIaBax.

21. CBs3b MEX/1y CBOMCTBaMH CILIABOB U THIIOB AUArpPaMM COCTOSIHUSL.

22. [lonaTre o quarpaMMax COCTOSIHUS TPOMHBIX CIIaBOB.

23. JluarpaMMbl COCTOSIHHSI CHCTEMBI JKeJIe30-1IeMeHTUT. KOMITOHEHTHI, (0a3bl U CTPYKTYPHBIE COCTABIISAIOIINE CTANCH U OeJbIX
qyTryHOB. VX XapaKkTepHCTHKH, yCIOBH 00pa30BaHuUs U CBOKCTBA.

24. JTluarpaMma COCTOSIHUSI CHCTEMBI JKeJIe30-TpaduT.

25. BausHue yriepo/ia U OCTOSHHBIX IpUMecel Ha cBoiicTBa ctanu. Knaccuduxaiys 1 MapKUpoBKa YIIepoaUCThIX cTaneil o
croco0y BBITUIABKH, KA4eCTBY, HA3HAYCHHIO.

26. BiusHue Jerupyomux 31eMEHTOB Ha CBOHCTBA CILUIABOB Jkelle3a, Ga3bl, 00pa3yeMble JIETHPYIOIUMHU 3JIEMEHTaMHU — TBEPIbIe
pacTBOPEI, KapOuIbl, HHTepMeTaNIHABL. CTPYKTYPHBIE KIACCHI JIETHPYIOIINX CTajell B yCIOBHAX PABHOBECHS U OXJIXKICHUS Ha
BO3JyXE.

27. Knaccudukarys, CBOHCTBAa M Ha3HAUCHHSI YyTYHOB. BIIUsiHHE MOCTOSHHBIX IPUMeECceil Ha CBOMCTBA YyTyHOB.

28. CBoiicTBa, IIpeBpallleHue CTalu pu Harpese. PocT 3epHa aycTeHuTa. BiausHue pasMepa Ha MEXaHUYECKUE U TEXHOJIOTHYECKUE
CBOMCTBA CTa M. BiusHue JIeTHPYIONIMX 3JIEMEHTOB Ha POCT 3epHA ayCTeHUTa. BimsHue pa3Mepa Ha MEXaHMIECKUE U
TEXHOJIOTHYECKUE CBOICTBA CTaIH. BiMsHUE Nerupyonumx 3IeMEeHTOB Ha POCT 3epHa ayCTEeHUTA.

29. IIpeBparieHns nepeoxXIaKAeHHOTO ayCTeHUTa. JmarpaMMbl  H30METPHYECKOTO paciaia NepeoXIakKIeHHOTO ayCTEHUTA.
IMeputHOE NMpeBpalleHre, IPOMEXYTOUHOE IPEBPalleHNe, MapTEHCUTHOE IIPpeBpallieHue: IPOAYKTHI Paclaaa ayCTeHUTa U UX
CBOMCTBA.

30. [IpeBpaieHre npyu HarpeBe 3aKkajeHHOM cranu. BiusHue TeMnepaTypbl U IPOU3BOAUTENILHOCTH HArpeBa Ha CTPOEHUE U CBOMCTBA
craimu. O6parHast 1 HeoOpaTHMast OTIYCKHAs XpyIKocTh. CTpOeHUE CTay.

31. O6u1as xapakTepucTUKa IPOLECCOB TEPMHUUYECKOH 00paboTku cTamu. OTUT epBoro poxa. Orxur Broporo poxa. Hopmanuzanus.
32. 3akanka cTaiu: BEIOOP TeMIIEpaTyphl 3aKaJKH M 3aKaJIOYHBIX CPel. 3aKaJHBAeMOCTh CTAIU U (haKTOPHI, BIUSIONINE HA Hee.
BrusiHMe Ierupyromux 3J1eMEHTOB Ha IPOKAINBAEMOCTh cTaii. CIOCOOb! 3aKalKH.

33. Ormyck cranu. Buasl n HazHaueHUs oTmycka. TeXHOIOrus MPOBEACHHS OTITyCKa.

34. Tepmuueckast 00pabOTKa CTaH: CYIHOCTb, PA3HOBUIAHOCTH U XapakTepuctuka TMO.

35. dusnyeckne OCHOBBI XUMHUKO-TEPMHIECKOH 00pa0doTKH. CBS3b MEXIy TUarpaMMON COCTOSHHS B CTPYKTYpOH Auddy3HoHHOTO
CJI04.

36. Llemenranust. MexaHn3M o0pa3oBaHHs IIEMEHTOBAHHOTO CJIOS M €T0 CBOWCTBA. Pa3HOBHIHOCTH IEMEHTAIMHN: B TBEPIOM
KapOropu3arope, ra3oBas LeMeHTalus. TepMudeckas o0paboTka rmocie nemeHTanuu. O01acTh NPUMEHEHHS.

37. AzotupoBanue, (a3bl, 00pa3yronIrecs B a30THPOBAHHOM clioe. Pa3HOBUITHOCTH a30THPOBaHHS: Ta30BOE a30THPOBAHUE, HOHHOE
a30TUPOBaHUEC, a30TUPOBAHUC B JXUJAKUX Cpeaax. Texuomorus u O6J'laCTI) IIPpUMCHCHMUS.

38. llmanuposanue ctaid. Bunsl inannposanus. TeXHONOTHS, CBOWCTBA, 00IaCTh IPUMEHEHHSI.

39. CymHocTh 1uddy3UOHHON MeTaTH3alud. MeXaHu3Mbl HaCBIILCHUS TOBEPXHOCTHOTO CIIOSI METaJIaMu. Pa3HOBHIHOCTH

1 dy3noHHOH MeTanmM3anuu (XpOMUPOBAaHUE, ATUTHPOBAHNUE ), 00IaCTH IPUMEHECHHS.

40. IToBepxHOCTHas 3aKajKa, €¢ BUIBI U 00JIACTH IPUMEHEHUSL.

41. MeTozabl HOBEpXHOCTHOTO YIPOUHEHUS: ApobecTpyiiHas 00paboTka, 00paboTKa poaukamMu U T.I. BiausHue MOBEPXHOCTHOTO
HAaKJIeTIa Ha MpeJes BEBIHOCIUBOCTH.

42. KOHCTPYKIMOHHBIE CTaH, TPeOOBaHUS, IPEbABIsEMbIe K HUM. JIernpoBaHHbIE KOHCTPYKIMOHHbIE CTAJIN, UX MApKUPOBKa,
aBTOMAaTHbIE, IIEMEHTHPYEMBIE, yITy4lllaeMble, PECCOPHO-TIPYKUHHbIE, IAPUKONOIIUITHUKOBBIE, UX TepMUUEcKas 0OpaboTka.

43. BICOKOTIPOYHBIE MAPTEHCUTHO-CTAPCIOLINE KOHCTPYKIIMOHHBIC CTAJIH, MX TepMHUYecKas o0padboTka. M3HOcocTOliKNE
BBICOKOMapraHIeBble CTaJIM, UX TepMUUecKas oopaboTka.

44. BricOoKoNerupoBaHHbIE KOHCTPYKIIMOHHBIE KOPPO3HOHHOCTOIKHUE cTainu. Buasl koppo3uu. OCHOBHBIE IPUHIUIIBI CO3/IaHUS
HEepXKaBeIOUMX cTayleil. XapaKTepuCTHKa XPOMHUCTBIX M XPOMOHHUKEJIEBBIX HEPKaBEIOIIUX CTaJICH.

45. JKapocroiikue KOHCTPYKIMOHHBIE CTalIU. ['a30Basg koppo3usi. OCHOBHbBIE IPUHIUIIBI CO3AaHUS KAPOCTOMKUX CTalCH.

46. KoHCTpYKIIMOHHBIE )KapocTolkue ctand. YKaponpoyHOCTb, IMyTH ee MnoBbleHus. CTalli NepIuTHOTO MapTEHCUTHOTO,
MapTEHCUTHO-()EPPUTHOTO U ayCTEHUTHOTO KIAcCOB (C KapOUIHBIM M HHTEPMETAJUINIHBIM YIUIOTHEHUEM ).

47. HCTpyMeHTaNbHBIE CTaNM U cIuiaBbl. Kiaccndukarys 1 MapKUpoBKa HHCTPYMEHTANBHBIX cTaniei. CTalu HeTeIOCTOMKHE,
MOJIY TETNIOCTOWKHE U TETUIOCTOMKHE JJISl PEXKYIIEro MHCTPYMEHTA, X TepMuueckas o0padorka. Ctaiu A U3MEPUTEIILHOTO
WHCTPYMEHTA.

48. Cranu ¥ cIuiaBbl ¢ 0COOBIME (PU3MYECKUMU CBOMCTBAMH. MAarHUTOMSTKHE U MATHUTOTBEP/IbIE CTANU U CIiaBbl. CTalu 1




CIUIaBBI C BHICOKUM 3JI€KTpoconpoTuBieHneM. CIUIaBbl ¢ 331aHHBIM TeMIIEepaTypHbIM KOG GHUIIMEHTOM PacIIMpPEHHUSI.

49. Marepwuaiibl, ojfydaeMble METOJOM MTOPOIIKOBOM METAJLTypIHX: TBEPbIE CIUIABBl, KOHCTPYKIIHOHHBIE, TOPOIIKOBBIE MaTEPHaIb.
50. Turan u ero cruiaBbl, UX Kiaccupukanus. TepMudeckas 00padOTKa aTFOMUHUEBBIX CIUIaBOB. O0IacTh MPUMEHEHUS TUTAHOBBIX
CILTaBOB.

51. AnOMUHHH ¥ €ro CIIaBbl, X Kilaccudukanus. TepMudeckas o0paboTka allOMUHHUEBBIX CIIaBoB. O0acTh IPUMEHEHUS
THTAHOBBIX CIUIABOB.

52. Menp u ee cruiaBbl. JIaTyHb, OpOH3BI, UX CBOHCTBA, COCTaB, 00JIACTH IPUMEHEHUSI.

53. IluHK, 0J10BO, CBUHEI] U X CIUIaBHl. L{MHK 1 ero criaBel. OJ0BO 1 ero cruiaBbl. [Ipumnon Ha 0IOBSHHON U CBUHIIOBOM OCHOBE.
54. AHTU(DPUKIIMOHHBIC CIUIABBI HA OJIOBSHUCTOM, CBUHIIOBUCTOM U ITMHKOBOW OCHOBE.

55. JlakokpacouHble, HEOPTaHUYECKUE MATEPUAIIbI, MX KJIACCH(UKAIIUSI CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. [InacTuyeckue Marepuasl, UX K1acCU(UKaLUsI CBOMCTBA 1 001aCTH TPUMEHEHUSL.

57. KoMIO3UIIMOHHBIE MaTEPHAIIbI, X KIacCU(pHKAIIHS CBOWCTBA U 00JIACTH IPUMEHECHHSI.

Bomnpocs! 1t mpoBeieHUsT KOHTPOJIS 3HAHUI 110 TeMe Tepmuueckas 1 X TO MeTajioB U CILIaBOB.

BOITPOCHI [1J151 KOHTPOJIS 3HAHUIA

1. F'oMOreHN3aMOHHBINA OTKUT CIUIABOB (Ha3HAYE€HHUE, CTPYKTYPHBIE H3MEHEHHS U U3MEHEHHsI CBOWCTB, PEXKHUMBI U 00-J1acTH
MIPUMEHEHUSI ).

2. JIopeKpUCTAIUIN3AIMOHHBII OT)KUT METAIIJIOB U CIUIABOB (Ha"3HAYCHHUE, CTPYKTYPHBIE H3MEHEHHUS U U3MEHECHHUS CBOMCTB, PEKUMBI U
00J1aCTH TPUMCHEHUS ).

3. PexpucTamiM3aliMOHHbIA OTXKHUT METAJUIOB U CIUIaBOB (Ha3HAYE€HUE, CTPYKTYpPHbIC H3MEHEHHSI M H3MEHEHHUS CBOMCTB, PEXKUMBI U
00J1aCTH TPUMCHEHUS ).

4. OcraToyHble HANPSHKEHUS B METa/UIaX U CIUIaBaX, UX MPOUCXOKICHUE U BIMSHUE Ha CBOWCTBA U TIOBEICHUE METAJUIMYECKUX
M3JeNUI pu 00pabOTKe U SKCIUTyaTaI[HH.

5. OTxur, yMEHBIIAIOUIMN HAITPSDKEHNST B METAJUIaX U CIUIaBax (Ha3HaueHHE, CTPYKTYPHbIE H3MEHEHUS, PEXKUMBI B 00J1aCTH
MIPUMEHEHUS ).

6. OCHOBBI TEpPMOJUHAMUKY (ha30BbIX NPEBPALLECHUI IPU OXJIAXKACHUU U Harpese. Kpuruueckuil 3aposIi 1 paboTa ero o0pa3oBaHusl.
7. CxopocTh 00pa30BaHMs IEHTPOB KPHCTAJUTH3ALIH, JIMHEHHAS CKOPOCTh POCTA KPUCTAIUIOB U CPEIHSS CKOPOCTH (ha30BOTrO
IIpeBpallCHuUsL.

8. T'oMoreHHOE 1 TeTeporeHHoe 3apoxaeHue da3. Mecta npearnoyTHTENHHOT0 00pa30BaHus 3apOBIILIEH IIPH TeTEPOreHHOM
3apOXKIECHHH.

9. Kunernka (ha30BBIX IpeBpaIieHUH B TBEPAOM COCTOSHUH IIPU Harpese. J(narpaMMbl H30TEPMUUESCKUX PEBPALICHUH U TeP-
MOKHHETHUYECKUE TUAarpaMMBbl, CIIOCOOBI UX IOCTPOSHUS U 3HAYCHUE.

10. Kunernka (a30BbIX IpeBpalieHnil B TBEPIOM COCTOSHHH MTPH OXJIAXICHUH. JJnarpaMMbl H30TEPMUUECKUX TPEBPaLICHIN 1
TEPMOKUHETHYECKUE AUATPaMMBbI, CIIOCOOB! UX MOCTPOCHUS U 3HAYEHHE.

11. MexaHu3M 1 KHHETHKA TIPEeBpanieHus (GeppUTOLIEMEHTHTHBIX CMECeH B ayCTEHUT. BIMsHUE JTerupyronuX 3JIeMEHTOB Ha IpoLece
00pa3oBaHUs ayCTCHUTA IPH HarpeBe.

12. 3aKOHOMEPHOCTH POCTa ayCTEHUTHOTO 3epHa Ipu Harpese. [leperpes u nepesxor craneil.

13. HauanbHOe, HacJaeICTBEHHOE U IEUCTBUTENILHOE 3€pHO ayCTEHNUTa. MeTOoIbl OLIEHKU CKJIIOHHOCTH CTajiel K pocTy 3epHa.

14. MexaHu3M U KMHETHKA MEPIUTHOTO NpeBpaiieHus. PakTopbl, ONpeAesIoNne MeXIIACTHHOYHOE PACCTOSIHUE B IIEPIIUTE U pasMep
MEPJIUTHBIX KOJIOHUH.

15. MexaHU3M ¥ KHHETHKA IEePIUTHOTo npeBpaeHus. OcoOeHHOCTH MEePIUTHOTO IPEBPAIICHUS B JOIBTEKTOUAHBIX U 3a3B-
TEKTOUJHBIX YIIIEPOIUCTBIX CTAIISX.

16. MexaHu3M 1 KUHETHKA NIEPJIUTHOTO NpEBpalleHus. BiusHue JIerupyomux 3J1IEMEHTOB Ha NIEPIUTHOE IPEBPAlllEHUE ayCTEHUTA.
17. TlonHbBI 1 HETIOJIHBIN OTHKUT CTAJIEH.

18. M3oTepMuueckuii ¥ chepouJu3Upy O OTXKUT CTaIeH.

19. OTxur 1 HOpMaANHU3aHs CTaIEH.

20. ITarenTupoBaHue crauei.

21. Pa3HOBHIIHOCTH OTXHra ¥ HOPMaJIM3alHsl YyT'yYHOB (CyIIHOCTb, HA3HAYEHUE U 00JIACTH IPUMEHEHHS).

22. Pa3HOBHIHOCTH OTKHIa IIBETHBIX METAJIIOB U CIUIaBOB (CYIIHOCTb, HA3HAYECHHE M 00JIaCTH IPUMEHEHUS).

23. 3akaJika CIuIaBoB 0e3 MoJMMOP(HOTO NpeBpalleHns (Ha3HaYeHHe, yCIOBHS HarpeBa M OXJIAXK/ICHNS, BIUSHHAE HA CBOWCTBA).

24. OcoOeHHOCTH MAPTEHCUTHOTO MIPEBPAICHHUS B YITIEPOAUCTHIX CTAIIIX.

25. OCHOBBI TEPMOJTUHAMUKH MapTEHCUTHOTO TIPEBPAIICHUS.

26. Temneparypa Hauyajaa MapTEHCUTHOTO IpeBpaiieHns. OOpaTUMOCTh MAPTECHCUTHOTO MPEBPALICHUS.

27. MexaHu3M MapTEHCUTHOTO MPEBpAIeHHs: KOONIePaTUBHBIN XapaKTep aTOMHBIX IIEpEeMELIECHH, KOTepEeHTHBII POCT MapTEHCUTHBIX
KPHUCTaJIJIOB.

28. MexaHu3M MapTEHCUTHOTO MPEBpAIleHHs: KPHCTAIIIOT€OMETPHUS IIEPECTPOMKH PELIETKH ayCTEHUTA B PEIIETKY MapTEHCUTa,
JIONOJIHUTENbHAS AeopManus Py MapTEHCUTHOM IIPEBPAILCHUH.

29. MukpocTpyKTypa U CyOCTpyKTypa CIUIaBOB, 3aKaJICHHbIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHUS IJIACTUHYATOTO MAapTEHCHTA.
30. MUKpOCTPYKTYypa U CyOCTPYKTYpa CILIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHS PEEYHOTO0 MapTEHCHUTA.

31. [IpuuyrHBI N3MEHEHUS] MEXaHUYECKUX CBOWCTB CIUIABOB IIPH 3aKaJIKe HA MApPTEHCHT.

32. Kunetuka 1 MexaHu3M OeifHuTHOrO npeBpaiieHus. CTpoeHHe U CBOHCTBA BEPXHET0 U HIDKHETO OCHHUTOB.

33. 3akanuBaeMOCTh U NPOKATMBAEMOCTh CTaJICH.

34. Buasl 1 pa3HOBUIHOCTH MPOIECCOB 3aKAJIKU U3EIUNA B MAIIMHOCTPOCHUU.

35. [lonHas ¥ HenoHAs 3aKallka CTajeu.




36. CryneHuaTas 3aKajka U 3aKajka CTajel B IByX cpejiax.

37. N3oTepmuueckas 3aKajika CTaleu.

38. 3akanka craneii ¢ 00paboTKON X0JI0I0M.

39. IloBepxHOCTHAS 3aKaliKa CTaJIeH.

40. M3MeHeHHe CTPYKTYPHI 3aKJICHHBIX YIIIEPOAUCTHIX CTa-Jel npu HarpeBe. OcoOEHHOCTH MUKPOCTPYKTYPBI U CBOWCTBA OT-
MYILIEHHOTO MapTEeHCUTa, TPOOCTUTA M COPOHTA OTIIyCKa.

41. BiusHue JIErUpyIOMINX JIEMEHTOB HA CTPYKTYPHbIE N3MEHEHUS IIPH OTITyCKE CTaJeH.

42. Pa3HOBUIHOCTH OTITyCKa CTaJei.

43. Oco0eHHOCTH U3MEHEHHUS MUKPOCTPYKTYPBI M CBOMCTB JISTUPOBAHHBIX CTAJICH ITPH OTITyCKe. SIBIIeHHE BTOPUYHOTO TBEPICHHS
JIETUPOBAHHBIX CTaJIeH.

44. HeoOparumasi 1 oOpatumast OTITyCKHAs! XpYIKOCTb CTallel (CYIIHOCTh, IPUYMHBI U MEPHI NIPEIOTBPALICHUS ).

49. [TprunHBI N3MEHEHMSI MEXaHHIECKUX CBONCTB CILIABOB MPHU CTapEHHUH. BiusHIE MPOIOIKUTEIFHOCTH U TEMIIEPAaTypPhl CTApEHUSI.
50. EcTecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBHIHOCTH UCKYCCTBEHHOI'O CTApPEHUSI.

51. ®U3MKO-XUMHUYECKHE OCHOBBI MPOIECCOB MONyUYeHUs U (HY3HOHHBIX CIOCB.

52. DneMeHTapHble cTauK mporeccoB Auddy3noHHOro 06oraneHus MOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHHUs
oHO(Da3HBIX TUQPY3UOHHBIX 30H.

53. DneMeHTapHbIe cTauK mporeccoB Auddy3noHHOro 0OoraeHus MOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHMUs
MHOro(a3HbIX AU} y3HOHHBIX 30H.

54. llemeHTanus cTajiell B TBEPIOM KapOIOpHU3aTOPE U KUAKOCTHAS IIeMeHTaIsI (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHE M CBOWCTBA
HaYTJIEPO’KEHHBIX CJIOEB).

55. T'azoBast ieMeHTaIus cTajieil (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOHCTBA HAYTIIEPOKEHHBIX CIIOEB).

56. AsoTupoBaHue cTasell (OCHOBBI TEXHOJIOIMU U Pa3HOBUIHOCTH IIPOLiECcca, COCTaB, CTPOCHUE U CBOMCTBA a30THPOBAHHBIX CIIOEB).
57. llnanupoBaHue cTaneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOMCTBA MU HY3MOHHBIX CIIOCB).

58. HutpouemeHTanus crasiei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOICTBA N (Y3HOHHBIX CIIOEB).

59. BopupoBanue crayeii (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOMCTBA OOPHPOBAHHBIX CJIOCB).

60. CunuuupoBaHue crayieil (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE M CBOWCTBA CHIIMIIUPOBAHHBIX CIIOCB).

61. AnmutupoBanue cranel (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOSHHE U CBOWCTBA AIUTUPOBAHHBIX CIIOEB).

62. XpomupoBaHue cTaneil (0CHOBbI TEXHOJIOTHHU, COCTaB, CTPOECHUE U CBOMCTBA XPOMUPOBAHHBIX CJIOEB).

63. [{lunkoBaHue cTajei (OCHOBBI TEXHOJIOTHUH, COCTaB, CTPOCHUE U CBOMCTBA IIMHKOBAHHBIX CJIOCB).

64. O0mIMe 3a1a4 U MECTO TEPMUIECKOH 00pabOTKK B MTPOU3BOJICTBEHHOM IPOIIeCCe.

65. CriocoObl HarpeBa M3/euil TIPU TEPMUIECKOH 00paboTKe.

66. Paboune cpenbl A1l HarpeBa U3ICINA IPU TepMUYECKoii 0OpaboTke.

67. Tepmuueckast 00pabOTKa ¢ UCTIOJIL30BAHUEM 3JICKTPOHATPEBA.

68. IIpremMbl ¥ METOABI MPEIOTBPAILCHUS OKUCIECHHS 1 00€3yTIEepOKUBAHMS CTAIBHBIX U3JEIHH P TepMUIeckoil o0padoTke.

69. Kiaccudukarys KOHTPOIUPYEMBIX aTMOCc(hep, TPUMEHIEMBIX IIPH TEPMUUECKOH 00padoTke, M TpeOOBaHMs, MPEABIBISIEMbIE K
KOHTPOJIHMPYEMBIM aTMocdepam.

70. TIpHHIMITBI IOy YEHHsI, COCTaB U Ha3HAUE€HHE YHI0TEPMUYECKON, SK30TEpMHIECKON, aTMOChEpBl M3 aMMHaKa M a30THOM
KOHTPOJHMPYEMBIX aTMochep.

71. Oxnaxxaaromue cpesl, IpuMeHseMble TpU TepMudeckoi 00paboTke. TpeOoBaHus, TPEIbIBIIEMbIE K )KUIKAM OXJIXKIAIOIIUM
cpenam.

72. OxnaxaeHue U3 TPy TepMUUEcKoil 00padoTke. KprBas nneanbHOr0 3aKaJOYHOTO OXJIXKACHHS.

73. Oxnakaarolue cpeisl, He peTepreBaoe N3MEHEHUH arperaTHOro COCTOSIHUS BO BCEM JIUAIla30HE TEMIEPATypP OXJIaXKACHUS
H3CIIHN.

74. Oxnaxxaarolye Cpebl, NPEeTepreBaONINe U3MEHEHUS arperaTHOTO COCTOSIHUS B CBS3H C X KMIICHHEM Ha TOpsYei M0- BEPXHOCTH
OXJIAXKIAEMBIX M3JICITHH.

75. Bunsl aBrogedopMaryu 1 KiaccuuKanys HCTOYHUKOB aBToe(hOPMUPOBAHHS IIPH TEPMUUECKOI 00padoTke.

76. ABronedopmaryu monyhabpuKaToB U U3AEINH MO JeCTBUEM BHYTPEHHHX HANPSHKEHUH M MEPHI 110 UX YMEHBIICHUIO.

77. TexHonorMuecKre COCOOBI ManoAe(hOPMAIMOHHOM 3aKAIKH B IPUCIIOCOOICHUSIX H MAIMHHOM 3aKaJIKH.

78. Tepmuueckast 00paboOTKa C UCIIOIB30BAHUEM JIA3EPHOTO HArpeBa, €e MPEeUMYILEecTBa U HEOCTaTKU.

79. Tepmuueckas 00pabOTKa C UCIIOIB30BAHUEM JIEKTPOHHOIYYSBOTO HArpeBa, e¢ MPEeuMyILecTBa U HETOCTaTKH.

80. HuskoremnepaTypHas TepMOMEXaHH4ecKasi 00paboTKa CTaperoluX CIIAaBOB (CYLIHOCTh, HA3HAYCHHUE, BIUSHUE HA CTPYKTYPY U
CBOWCTBA).

81. BricokoTemIiepaTypHas TepMOMEXaHIYecKasi 00paboTKa CTapEIONIHX CIUIABOB (CYIIHOCTb, HA3HAYEHHE, BIUSHUE Ha CTPYKTYpY U
CBOWCTBA).

82. HuskoremnepaTypHas TepMOMEXaHU4ecKasi 00paboTKa cTaseii, 3aKalIiBaeMbIX Ha MAPTEHCHUT (CYIIHOCTh, HA3HAUYCHHE, BIIUSHHIE
Ha CTPYKTYpPY U CBOWCTBA).

83. BricokoTemrneparypHas TepMOMexaHHuecKkast 00padoTKa cTayei, 3aKaJIMBaeMbIX HA MAPTEHCHT (CYIIHOCTh, HA3HAYCHUE, BIUSHUC
Ha CTPYKTYPY U CBOWCTBA).

84. Tepmomexanuueckas 00paboTka craneii ¢ nedopmareii Bo BpeMsi IEPIUTHOTO NMPEBPaIleHHs (CYIIHOCTh, HA3HAUCHHUE, BIUSIHUE
Ha CTPYKTYPY U CBOWCTBA).

85. [IpenBaputenbHas TepMOMeXaHUYecKas 00pabdOTKa CTaperOIINX CIUIABOB U CTaJICH, 3aKaIMBaEMbIX HA MAPTEHCHT (CYLHOCTb,
Ha—3HAYCHHE, BIMSHHUE HA CTPYKTYPY U CBOICTBA).

86. CyIHOCTh TEPMOLMKIMYECKON 00paboTKH U KilacCu(UKaIHs €€ BUIOB.

87. Pa3HOBHIHOCTH TEPMOLMKINYECKOH 00pabOTKH CTajell M YyTryHOB.

88. CyIHOCTB, CXeMBI OCYIIECTBICHUS U KIACCU(PHUKALIUS BUIOB XMMUKO-TEPMOIIMKIHNYECKONW TEPMOOOPAOOTKH.

89. CymHocTs, KiaccuuKanus BUI0B U OCHOBBI TEXHOJIOIMH BOCCTAHOBUTEIBHON TEPMUYECKOH 00paboTKH.




90. BoccraHoBuTEIbHAS TEPpMHUYCCKasd 06p2160TK3. B MAIIMHOCTPOUTCIBHOM IIPONU3BOACTBE.

5.2. TeMbl NUCbLMEHHBIX paboT

CamocrosTensHas paboTa
OBOCHOBAHUE BBIFOPA KOHCTPVKL[I/IOHIiIbIX MATEPUAJIOB 1 PASPABOTKA PEXXUMOB X TEPMUYECKOM
OBPABOTKU JI U3TOTOBJIIEHUSA OJETAJIEM MAIIINH U OBOPYIOBAHUA

5.3. ®oH/1 OLEHOYHBIX CPECTB

Kpurepuu onieHKH 3HaHU CTYAEHTOB IPH NPOBEACHNH TECTUPOBAHMUS 110 TECTY BTOPOTO THIIA: TECTOBOE 3aJlaHUE 110 JTUCHIUIUINHE
COZIEP>KHT 25 BOMIPOCOB.

* OLeHKa «OTJIMYHOY» BBICTABIISETCS MPH YCIOBUU NMPABUIBHOTO OTBETA CTyIeHTa He MeHee ueM 80 % TecTOBBIX 3aJaHuH;

* OLieHKa «XOPOII0Y» BBICTaBIIAETCS IPU YCIOBUM PAaBUIILHOTO OTBETA CTYAEHTa He MeHee yeM 60 % TecTOBBIX 3a/1aHui;

* OLeHKa «yIO0BJIETBOPUTEIBHOY BBICTABISIETCS P YCIOBUH NPABUIBLHOTO OTBETa CTyeHTa He MeHee 45 % .

Kpureprn onieHKH OTBETOB Ha KOHTPOJIBHBIE BOIPOCH: TOYHOCTH ONIPEeTIeHIH 1 OHATHIH, CTETIeHb PACKPBITHS CYIIHOCTH BOIIPOCA,
KOJITYECTBO MPABUIILHO M MOIHOCTBIO PACKPBITBIX BOIIPOCOB:

* OneHKa «OTIMYHO» CTAaBHUTCS, €CIIU BEINOJIHEHBI BCe TPEOOBAHMS: TOUHO JAHbI ONPEAETIECHHS M HOHITH; OJTHOCTBIO PACKPHITA
CYITHOCTH BOIIPOCA; JaHbI IIPABUIIbHBIC U MTOJHBIE OTBETHI HA BCE BOIIPOCHI; JIOTHYHO M3JI0KEHA COOCTBEHHAS MIO3ULIUS;
c(hOopMyITMPOBaHbI BHIBOIBI.

* OneHKa «X0pOII0» — OCHOBHBIE TPeOOBaHHUS BBIIOJIHEHBI, HO TIPH 3TOM JIONYIIEHEI HEOUETHI. B 4acTHOCTH, HIMEIOTCSI HETOYHOCTH B
M3JI0KEHUH MaTepHaja; OTCYTCTBYET JIOTHYECKas MOCIEI0BATEILHOCTD B CYXKICHUAX; UMEIOTCS YITyIICHUS B OTBETaX.

* OreHKa «yAOBJIETBOPHUTEIHHO» — IMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeboBaHMil. B yacTHOCTH: TemMa ocBelleHa JINIIb
YaCTHYHO; JOMYIICHBI (PAKTHUECKUE ONIMOKH B COIEPKAHUU OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJIBI, OTCYTCTBYIOT MOSICHEHHS K
(dbopMynaM, pUCYHKH.

* O1eHKa «HEYOBJICTBOPUTEIBHO» — TeMa HEe PACKPHITa, OOHAPYKUBAETCS CYILIECTBEHHOE HEMOHMMaHUE POOJIEMBI; IaHbl HE MTOJIHBIE
OTBETHI MeHEee ueM Ha 45% BOIIPOCOB.

KpuTepuu OIEHKH BBIMOIHEHHST KYPCOBOH pabOThI: TPABUILHOCTD BBHITIOTHEHUSI

OreHKa «OTIMYHO» CTABHUTCS, €CIIU BHIIIOJIHEHBI BCe TPEOOBAaHHS: TOYHO JIAHEI ONPEAEIECHNS i OHSTHS; OIHOCTBIO PACKPHITA
CYLIHOCTH BOIIPOCA; JaHbl IPABUIIbHBIC, ITOJTHBIE 1 000CHOBAaHHBIE OTBETHI IO BEIOOPY MaTEpUAIOB U BUJaM TepMudeckod 1 XTO
* OneHKa «X0pOII0» — OCHOBHBIE TPEeOOBaHMS BBIIOJHEHBI, HO TIPH STOM JOMYIIEHB HEAOUETHL. B 9acTHOCTH, IMEIOTCSI HETOYHOCTH B
M3JI0)KEHUH MaTepHaja; UMEIOTCs YIIYIICHUS B OTBETaX.

* OneHKa «yAOBIETBOPUTENHHO» — HIMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHMH. B 4acTHOCTH: BOIPOC OCBEIIEH JIMIIh
YaCTHYHO; JOMYIIEHbI (JAKTUYECKUE OMIMOKH B COJCP)KaHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYET 000CHOBaHME BEIOOpA MaTepuaa

5.4. IlepeueHb BUIOB OLEHOYHBIX CPEICTB

OneHounsle cpeactsa no kareropuu "3HATD": camocTositenbHas paboTa, KOHTPOIBHBIE BOIIPOCHL, TECTHL.
Onenounsie cpenctsa mo kareropun "YMETD": camocrositensHas paboTa, KOHTPOJIBHBIE BOIIPOCKI, TECTHI.
OneHounsle cpeactsa no kareropuu "BIIAJIETH":camocTosTensHast paboTa, KOHTPOJIbHBIE BOIPOCHI, TECTHI.

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJTUHbBI (MOAY JIS)

6.1. PexomennyeMas quTepatypa

6.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTENIN 3arnaBue, pa3MelieHHe WznarensctBo, rog | Komnu-so
JI1.1 |Connues IO.I1., ITpsxun |MatepuanoBeneHue: yaeOHUK IS By30B CII6.: Xumu3zaar, 35
E.N. 2004
JI1.2 |Jlaxtun FO.M., Marepuanosenenue: 1onymeHo ['oc. KOMUTETOM 1O M.: Anbsiac, 2013 50
Jleontnena B.I1. HapOJHOMY 00pa30BaHHUIO B KAUECTBE yUeOHUKA JUIs BTY30B

6.1.2. lonoTHUTEJILHAS JIUTEpATypa

ABTOpBI, COCTABUTENN 3arnaBue, pa3MeleHue W3patensctBo, rox | Konnu-Bo
JI2.1 |Mo36epr P.K. MarepuanoBeneHue: yued.mocobre it TEXH. By30B M.: Berci. k., 56
1991
JI2.2  |T'opomuunuenko B.U. [ u [Marepuanosenenue: [Ipaktukym: asst By30B M.: 11
ap.] YHuBepcuTeTcKas

knaura, Jloroc, 2006




ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHne UznarensctBo, ron | Komuu-Bo
J12.3  |Hopunbckuii uaayctp. |Knaccudukanms, MapKUpoBKa U CBOMCTBA IBeTHBIX MeTayuioB |Hopuibck: HUU, 28
uH-T; cocT. A.5. Y CITABOB: METO/I. YKa3aHHUS K NPAaKTHYECKHUM paboTam 2010
Capadanosa
JI2.4 |Capadanosa A.S. MarepuanoBeeHe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX Hopusck, 1999 31
MaTepuaios: Jlabopart. mpakTHKyM
JI12.5 |mox pen. IO.T. MapouHUK cTaliei U CIIJIaBOB M.: lHHOBalIMOHHOE 10
JparyHoga, MAaIIMHOCTPOCHHE,
A.C.3y04eHko; cocT. 2016
Hparynos I0.T"., A.
3y6uenko, 10.B.
Kammpckuii u ap.
JI2.6 |borogyxos C.1., Ko3uk [Marepuanosenenue: pexkomennosano ®I'60Y BIIO M.: 20
E.C. "MockoBckwuii roc. Texnosor. yH-T "CTAHKMH" B kauectBe |MamuHocTpoenue,
y4eOHUKa JUIS CTYJCHTOB BY30B 2015
JI2.7 [Ocunnes O.E. MeranoBeieHre TYTOIUIABKIX METAJUIOB U CIIJIABOB HA UX M.: 5
ocHoBe: pekoMeHaoBaHo YMO By30oB P® By30B B kauecTBe |MammHocTpoeHue,
y4e0. mocoOust Ui CTY/ICHTOB BY30B 2013
6.1.3. MeTonnueckue pa3padoTKku
ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MeleHne WznarensctBo, ron | Komuu-Bo
JI3.1 [Temnep I0.A., MarepuanoBeneHue: Yued. nocodue ajs By30B M.: Meramnyprus, 35
Paxmranr A.T. 1989
J13.2 |Konaues b.A., Enarun  |MertanioBeaeHue u TepMudeckas 00paboTKa BETHBIX M.: MUCHC, 2005 8
B.1., JIuBanos B.A. METaJJIOB U CIUIaBOB: YUE€OHHUK ISl BYy30B
JI3.3 |Hopunbckwuii uaayctp. |Knaccudukauus 1 MapKUpOBKa YyTYHOB M yIIIEPOAUCTHIX Hopunsckx: HUU, 8
UH-T; cocT. A.. CTaJeli: MeTO/I. YKa3aHHsI K IPAaKTHUYCCKUM paboTam 2007
Capadanoba
JI3.4 |Hopunbckwuii uaayctp. |Knaccudukanus, MapKUpoBKa U CBOMCTBA JIETHPOBAHHBIX Hopunscx: HUU, 49
uH-T; cocT. CapadaHoBa |KOHCTPYKIMOHHBIX CTallel: METOJ. YKa3aHUS K IPaKT. 2011
A S pabortam
JI3.5 [Cocrt.: B.I'. Copokun, [Cramm u crmassl: CripaBOYHUK M.: Uarepmer 5
M.A. I'epBacses, B.C. UHXUHUPHHT, 2003
ITanees u ap.; [lox pexn.
B.I'. Copokuna, M.A.
I'epBacreBa
JI3.6 |Ap3amacos b.H., MarepuanoBenenue: yaeOHUK JUIsT BTy30B M.: 40
Cunopun .U, MammHoctpoeHnue,
Kocomnamos I'.®. 1986
JI3.7 |aBT.-coct. E.H. LIBeTHBIE METAIIBI U CIJIABBI: CIPABOYHUK H. Hosropon: 1
[Itanos, U.A. Benra-2, 2001
[lITanoBa
6.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
31  |\\nii-ftp\Education  S:\Kadenpa TM u O
92  |Hayuno-texnuueckuii ;xypHan "Bonpockl matepuanoBenenus”  HayuHo-texHnueckuil xypHai «Bormpocs
marepuanoBeneuus» https://elibrary.ru/title_about.asp?id=37686
33  [Mapounuk craineii u cruiaBoB  MH(OpMaMOHHO-CIIpaBOYHbIH mopTas MapodHuk craneii u cmiasos http://www.splav-
kharkov.com/choose_type.php
6.3.1 IlepeyeHs NporpaMMHOro odecrnevyeHns
6.3.2 Ilepeyenb HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|Hayuno-texHunueckuii xxypHan «MarepuanoBeaenue» http://www.nait.ru/journals/index.php?p_journal_id=2
6.3.2.2|KypHan "MarepuaioBelieHue U TepMUUYecKas 00paboTKa METalIOB
6.3.2.3|HayuHo-TexHI9IeCKHii )KypHaI «Bompock Marepuanoseaenus» https://elibrary.ru/title_about.asp?id=37686
6.3.2.4
6.3.2.5|1ndopmanimoHHbIe pecypchl:
6.3.2.6|MHbopMaiOHHO-CIPAaBOYHBIH TTOPTAJI 10 METAUTYPrUU U JuTeiiHOMY npon3BoacTBy http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.7|Llenrpansubiii Metaiutndeckuii mopran P® http://metallicheckiy-portal.ru/marki_metallov
6.3.2.8|UudpopmaimoHHo-cripaBouHbIii mopran Mapounuk craneii u crutaBos http://www.splav-kharkov.com/choose_type.php




| 6.3.2.9[Unpopmanmonnsiii npoexr Materiology.info http:/materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAY JIST)

7.1|Kommerotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6.

7.2|TIpoekTop Epson EB-485Wi ¢ HHTEpaKTHBHBIM SKPaHOM.

7.3|Mukpockorsl MeTayuiorpadguieckie HHBEpTHPOBaHHbIEC arperaTHbie JJaboMeT-U ¢ cucteMoil BU3yalti3aniuy 1 KOMIUICKTaM
MUKpPOILTH(OB - 3 HT.

7.4|Mukpockornsl Metamorpapuueckrne MUM-7 — 4 ir., MMII-4 (1 mT.).

7.5|TBepaomepst TK-14-250, TK-2M, TII-2M.

7.6|JIyniel Bpunenns - 6 mit.

7.7|Habopsl MUKpOLLTH(OB CILIABOB.

7.8 YueOHbBIC KHHO(DUIBMBL

7.9|YueOHble Mpe3eHTaIINH.

7.10(Harpesarenbubie neun CHOJI (3 ).

7.11{MasTaukoBsie xorpsl [TK-30, KM-0,5.

7.12

8. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUTIVIMHBI (MOY JIS)

S:\Kadenpa TM u O\Marepuanoseneune\Marepuanosenenne mist MII\CamocTostensHast paborta

MATEPUAJIOBEJAEHUE. Mertonuueckue yka3aHusi K CaMOCTOSITEIbHON paboTe
Br160p MaTepraioB U peKMMOB YIIPOUYHSIONIEH TepMUIeckolt 00paboTKH eTaneil 000pyA0BaHHS 3aBOIOB [IBETHOM METAILTypruf

METOJIMYECKUE YKA3AHMS BBITIOJIHEHUIO CAMOCTOSTEJIBHOU PABOTHI

BelnonHeHre 3a1aHu# peycMaTprBaeT 00OCHOBAHHBIN BBIOOP MaTepHaia U ero 00paboTKH, B HAUOOJIbIIICH CTEIICHN
00€eCIeuNBaIONIMX IKCIUTyaTalOHHYIO HaJIe)KHOCTh U JIOJITOBEYHOCTh ACTANCH M KOHCTPYKIHUIT TEXHOIOIHYECKOoro obopyaoBanus. B
3a1aHuAX CHOPMYIMPOBAHBI XapaKTEePHBIE CBOWCTBA M SKCIUTyaTallMOHHBIE YCIOBHUS KOHKPETHBIX JIeTaleH, HCIOIb3yEeMBIX IIPH
M3TOTOBJICHHUH JieTajieil 000pyJ0BaHHS METaJUTyPIrHYECKUX 3aBOJIOB.

Jnst penieHus 3a1a4 HEOOXOJHMO:

- IpOaHAJIM3UPOBATh yCIOBUS PAabOTHI AeTaneil (Harpy3Kka U XapakTep ee MPUIOKeHHUs, TeMIepaTypa U T.1.), 4TO HO3BOJISIET
OTIPEIEUTh CBOMCTBO (IPYIITY CBOWCTB), 00ECIICUNBAIOIINX IKCILTyaTAlMOHHYO HaJJeKHOCTh U IOJITOBEYHOCTH KOHKPETHOW 3a/1auH;
- yKa3aTbh BO3MO>KHbIE BH/IbI BHIXO/a U3 CTPOS WM Pa3pyLIeHUN AeTanel, uX Haubosee BEpOsSTHbIC IPUUUHEI;

- IPOaHAJIM3UPOBATH METO/IBI H3TOTOBJICHHUS JIeTaN (JINThE, KOBKA, IITAMIIOBKA, CBapKa, pe3aHue) C YIETOM TEXHOJIOTHIECKUX
CBOMCTB npeajiaracMbIX MaTCpruaioB,

- U3 MpeyIaraeéMbIX MaTepHajIoB BEIOPATh €AMHCTBEHHO MPUEMIIEMBIH U 00ecrieunBaomuii TpeOyeMble CBOHCTBA, 000CHOBAB CBOI
Bb160p CpaBHHTeJ’[bHOﬁ OHCHKOﬁ MCXaHUYCCKUX, TEXHOJOTUICCKUX U OKCILUTyaTallUOHHBIX CBOMCTB BCEX MaTepruaioB, MPCIIOKCHHBIX
B 3a/1aU€;

- yKa3aTb IpyIIly BEIOpAaHHOTO MaTepHalla [0 Ha3HAUCHUIO (KOHCTPYKI[MOHHBIE, OOIIET0 WM CIELUaTIU3UPOBAaHHOIO HA3HAYCHUS,
WHCTPYMEHTAIIbHBIE HJIH CTAJIU CO CIEeHaTbHBIMHA (DM3MIECKUMH HIIM SKCIUTYyaTallIOHHBIME CBOHCTBAMH), OXapaKTePH30BaTh
OCHOBHBIE TPeOOBaHMS, IPEABIBISEMBIE K JAHHOH IPyIIe CBOUCTB;

- IPUBECTH XUMHYECKHH COCTAaB BEIOPAHHOTO MaTepHalla, yKa3aTh CBOMCTBA B HCXOIHOM COCTOSIHUY (COCTOSTHHHU MOCTABKH) U ITOCTIe
[IPUMEHEHUs! yIIpouHsoel 00paboTku (B TOTOBOM U3JEIHN);

- IPEIUIOKUTh B 00OCHOBATH (B ClIydae HEOOXOJUMOCTH) PEXHMBI TEPMIUECKOM, XUMUKO-TEPMUUECKO 00pabOTKHU MM HAKIIIA,
CHOCO6CTBy}OH_II/IX JOCTHIKCHUIO OTITUMAJIBHBIX OKCILUTyaTallUOHHBIX CBOJMCTB Mmarepuaa,

- 0XapaKTepU30BaTh BIMSIHUE JIETHPYIONINX JIEMEHTOB B 00CCIIEUCHHIH CIICIAATBHBIX 1 MEXaHMYECKUX CBOWCTB CTAJIM HJIH CIUIaBa U
Ha MpEeBpalleHHs B IPOLIECCEe TEPMHUUECKON 00paboTKu




