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1. HEJIX OCBOEHUSA JUCIHUTIIINHBI

1.1{O3nakomnenue ¢ 6a30BEIMU MOHATHAMHU MaTCpUaIOBEACHUA U NIEPCIICKTUBHBIMU HAIIPpaBJICHUAMU PA3BUTUA Hay'{HOﬁ
MBICIIH B 00JIaCTH MaTCpUAJIOBECICHUA.

1.2(3amaun yueGHO# aucuummHb «MartepuanoBenenue»: JlaTb CTyieHTaM 3HaHUS U HaBBIKH, TIO3BOJIIONINE TPUMEHSTD
METO/bI CTaHJAPTHBIX UCTIBITAHUH MO ONPEeNICHUI0O MEXaHUYECKHX CBOMCTB M TEXHOJIOIMYECKHX ITOKa3aTesen
UCIIOIb3YEMBIX MaTEpUaJIOB, a TaK )K€ yMEHHE BEIOMpaTh MaTepPHAbI IS U3TOTOBJIEHUS AeTeel TP N3TOTOBICHUN
TEXHOJIOTHYECKUX MaIlIUH
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2. MECTO JUCHUIIITMHBI B CTPYKTYPE OOII

Huxn (pa3gen) OOTIT: b1.0

2.1|TpedoBaHus K NMpeABAPUTEIbLHOI MOATOTOBKE 00y4aIOLIErocs:

2.1.1|MaremaTu4ecKnii aHaIH3

2.1.2|HayepTrarenbHasi TeOMETpHS U HHXEHEepHas rpaduka

2.1.3|Psimet 1 nuddepeHnnanbHbe ypaBHCHHS

2.1.4| AnanuTHYeCcKasi TeOMETpHS U JTHHEHHas anreopa

2.1.5|Brenenue B npoduib

2.1.6|1udpopmaruka

2.1.7|Xumus

2.1.8|MareMaTH4eCcKHil aHATIU3

2.1.9|HauepTrarensHasi reOMETpHs U HHXEHEpHas rpaduka

2.1.10|Psnp1 u nuddepeHManbHbIe YpaBHEHUS

2.1.11|Ananutuyeckasi reoMeTpHs U JMHeHHas anredpa

2.1.12|BBenenue B npoduiib

2.1.13| Xumus

2.2|IucuMnJIMHbI 1 MPAKTHKH, IJIs1 KOTOPbIX OCBOEHHUE TAHHOM JHCHHILTHHBI (MOIYJIsI) HEOOXOIHMO KaK
npealecTByonee:

2.2.1|T'py30mo1beMHbIC MAIITHHBI

2.2.2|deTanu MamidH U OCHOBBI KOHCTPYHUPOBAHUS

2.2.3|MaiuHbl HEIIPEePBIBHOTO TPAHCIIOPTA

2.2.4|CTpouTtenbHble U TOPOKHBIE MALIMHBI

2.2.5|Texnonorus MalIMHOCTPOCHUS, TPOU3BOACTBO U PEMOHT HO,I[’béMHO-TpaHCHOpTHLIX, CTPOUTECJIbHBIX, JOPOKHBIX MAallllH U

00opyI0BaHHS

2.2.6|1ndopMaMOHHbIE TEXHOJIOIMU KOHCTPYKTOPCKUX U MPOEKTHBIX paboT

2.2.7|CtpouTtenbHas MEXaHHKA U METAUINYECKHE KOHCTPYKIUH

2.2.8|'py30n015€MHBIE MaIIHBI

2.2.9|JeTanu MaluH U OCHOBBI KOHCTPYHUPOBAHHUS

2.2.10|MammuHbI HenmpepBIBHOTO TPAHCIIOPTa

2.2.11|CrpoutenbHble U TOPOKHBIC MAIIHBI
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2.2.13|ndopmariioHHbIe TEXHOIOTHH KOHCTPYKTOPCKHUX U MIPOEKTHBIX paboT

2.2.14|CrpoutenbHas MEXaHUKa U METAJUTMYECKUE KOHCTPYKIHH

3. KOMIETEHIIUY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILIAHBI
(MOJLY.JIST)

OIIK-3.1: CnocoGeH ocymecTB/ISTh BHIOOP MaTepHAJIOB JIsl M3/1e/IUii Pa3InYHOro Ha3HaYeHHus B npodeccuoHaIbLHOI
JesITeJIbHOCTH HA OCHOBE AHAJIM3A IKCIEePHMEHTAJbHBIX JAHHBIX € YYeTOM IKCIUIYaTALIMOHHBIX TPeOoBaHMit

OIIK-1.3: CniocodeH NpUMeHATH 001 eHHKeHEePHbIe 3HAaHUSL B IPo(eccHOHAIbHO JeATeIbHOCTH

TexHonorus MalllMHOCTPOCHUS, ITPOU3BOACTBO U PEMOHT HOHLéMHO-TpaHCHOpTHBIX, CTPOUTECJIbHBIX, JOPOKHBIX MAlllMH U




B pe3yabTarte 0cBOCHHS AMCHUIIJIMHBI 00YYAIOIINTiCS 10/IKEH
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3HaTh:

311

OCHOBHBIC KJIaCChl COBPEMEHHBIX MaTCpUAJIOB UX CBOMCTBA M 00JIaCTH IMIPUMCHCHUS, IPUHIUIIBI BI)I60pa MaTepUuaioB,
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3aKOHOMEPHOCTH CTPYKTYpoOoOpa3oBaHusi, (ha30Bble MPEBPAILCHHS B MaTepUallaX, BIUSHUE CTPYKTYPHBIX XapaKTePHUCTHK
Ha CBOWCTBa MaTepHAJIOB;

3.1.3|ocHOBHBIE CTaHIAPTHBIC METO/IBI OIIPE/ICIICHNS] CBONCTB MaTePHAJIOB, IPHHIIUITBI CPABHUTEIILHOTO aHAIN3a CBOWCTB
MaTepI/IaJ'IOB.
3.2|Ymersn:
321 HCIIOJIB30BAaTh HA HpaKTI/IKe COBpeMeHHLIe CBCJCHUSA O MaTepI/IaJ'IaX, O BJIMSAHUHN CprKTyp Ha CBOfICTBa MaTepI/IaJ'IOB;

3.2.2

aHAJIM3UPOBATH MPOLECCHl KPUCTALIM3ALNHU, 0COOEHHOCTH AN (HY3HOHHBIX MEXAaHU3MOB, KOHTPOJIUPYIOIIUX KHHETHKY
Pa3BUTHS KPUCTALIH3AIMU U (a30BBIX IPEBPALIEHUH B TBEPAOM COCTOSIHUH METAJUIOB H CIIABOB; UCIIOIb30BAaTh
JHarpaMMbl COCTOSIHUS CIIJIaBOB.

3.2.3

WCTIONB30BATh 3aKOHBI  €CTECTBEHHBIX HAayK NP IPH NPOTHO3UPOBAHUK ~ HANPSLKEHHBIX COCTOSHUMH, TeopManuii
METaJUIMYECKUX KOHCTPYKIHS U JIeTallel MallliH 1 MEXaHU3MOB B YCIIOBHSIX KCIUTyaTalluu

3.3

Baanern:

33.1

OBJIAACHUC TCOPECTUICCKUMU U MPAKTUICCKUMU METOAAMH BLI60pa MaTepUuajgioB ¢ y4€TOM UX MECXaHUYCCKUX,
TEXHOJOI'MYCCKHUX, SKCILTyaTallMOHHBIX CBOWCTB

4. CTPYKTYPA U COJAEPKAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon HaumenoBanue pa3aenos u teM /Buja | Cemectp / | YUacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3AHATHS 3aHATHS/ Kvnc 11070/ DAKT.
Pazgen 1. MerajioBenenue u
TepMHUUecKasi 00padoTKa MeTaNI0B
1.1 Knaccudukanust marepuanaoB. ATOMHO - 4 1 OIlK-3.1 JI.1J11.2 0
KPUCTAUTMYECKOE CTPOCHUE METAIIOB | OIlK-1.3 [JI1.3J12.1 JI2.2
cruiaBoB.  /JIex/ J12.4 J12.8J13.5
3132
1.2 Maxkpoananus /J1a6/ 4 3,2 OIIK-3.1 JI1.1J11.2 1
OIIK-1.3 JI1.3J12.2
J12.4J13.1 J13.7
213233
1.3 Kpucrammusanust metasnos.  /JIex/ 4 1 OIIK-3.1 JI1.1J11.2 0
OIIK-1.3 |JI1.3]12.2J12.4
J12.8J13.8
32
1.4 MexaHnuyecKHe CBOWCTBA U 4 1 OIlK-3.1 JI.1J11.2 0
KOHCTPYKTHBHAsI IPOYHOCTh METAJIOB U OIIK-1.3 |JI1.3J12.2J12.4
crutaBoB /JIex/ JI2.8J13.8
32
15 Ornpenenenre TBEPIOCTH METAIIIOB U 4 3,2 OIIK-3.1 JI1.1J11.2 1
cruaBoB 1o Meroay bpunenns /J1a6/ OIlK-1.3 [JI1.3J12.2 J12.4
J12.6J13.1
32 33
1.6 Ornpenenenre TBEPIOCTH METAIIOB U 4 3,2 OIIK-3.1 JI1.1J11.2 1
CI1aBoB 1o Meroay Poxsemna /J1ab/ OIIK-1.3 |JI11.3J12.2J12.4
J12.6J13.1
32 33
1.7 Omnpenenenre yIapHO# BI3KOCTH 4 3,2 OIIK-3.1 JI1.1J11.2 1
KOHCTPYKIIHOHHBIX cTajei. /J1ab/ OIlK-1.3 [JI1.3J12.2 J12.4
J12.5713.1
3233




1.8 Teopus crinaBoB./luarpaMmsl COCTOSTHUS 1 OIIK-3.1 JIL.1J11.2
CHCTEM JIBOWHBIX CIUIaBOB. /JIex/ OIIK-1.3 |JI1.3J12.1 J12.2
J12.4 J12.7]13.8
32
1.9 Muxpoananus /J1a6/ 3,2 OIIK-3.1 JIL.1J11.2
OIIK-1.3 |JI1.3J12.2 J12.4
J12.6J13.1
22 33
1.10 Keneso u ero crutassl.J{luarpaMmma 1 OIIK-3.1 JI1.1J11.2
COCTOSIHUSI CHCTEMBI KeJIe30- YIIIepO/T OIlK-1.3 [JI1.3J12.2 J12.4
/J1ex/ JI12.6J13.8
32
111 Knaccugukanust MapkupoBKa CBOHCTBA U 2 OIlK-3.1 JI1.1J11.2
Ha3HauyeHue uyyryHos. /TIp/ OIlK-1.3 [|JI1.3J12.2 J12.4
J12.6J13.5 JI3.8
213254
1.12 JluarpaMma  COCTOSIHUSI CHCTEMBI XKeJe30- 2 OIlK-3.1 JI.1J11.2
yraepon /TIp/ OIlK-1.3 [JI1.3J12.1 J12.2
J12.4 J12.8J13.8
32 54
1.13 Teopus ¥ TEXHOJOTHS TEPMHUUYECCKOM 1,6 OIlK-3.1 JI.1J11.2
o0pabotku /Jex/ OIlK-1.3 [JI1.3J12.2 J12.3
J12.4 J12.8J13.8
32
1.14  |Knaccudukanus MapKUpoOBKa CBOICTBA U 2 OIlK-3.1 JI.1J11.2
Ha3HAYCHHE YTrIepoaucThix craneid. /TIp/ OIlK-1.3 [JI1.3J12.1 J12.2
J12.4J13.5 J13.8
32 54
1.15 Teopus 1 TEXHOIOTHS TEPMUUYECKON 2 OIIK-3.1 JI1.1J11.2
obpabotku /TIp/ OIlK-1.3 [|JI1.3J12.1 J12.2
J12.4J13.3 JI3.8
22 D4
1.16 Teopus ¥ TEXHOJIOTHS XUMHUKO- 1 OIIK-3.1 JIL.1J11.2
TepMu4eckoi 00padoTku /Jlex/ OIlK-1.3 [JI1.3J12.1 J12.2
J12.4J13.8
32
1.17 Knaccuukauus MapkupoBka cBoiicTBa U 2 OIIK-3.1 J1.1J11.2
JIETUPOBAHHBIX KOHCTPYKLIMOHHBIX CTAJICH. OIlK-1.3 [JI1.3J12.1 J12.2
Mp/ J12.4J13.8
32 54
1.18 Knaccudukanus MapkupoBKa CBOHCTBA U 2 OIIK-3.1 JIL.1J11.2
JIETUPOBAHHBIX HHCTPYMEHTAJIBHBIX CTalleit OIIK-1.3 |JI1.3J12.1 J12.2
u crutaBos. /I1p/ J12.4J13.6
22 D4
1.19 Teopust ¥ TEXHOJIOTHS TEPMUUYECKOHN U 2 OIIK-3.1 JI1.1J11.2
XHUMHKO-TepMHU4ecKoi o0padoTku /IIp/ OIlK-1.3 [JI1.3J12.1 J12.2
J12.4J13.1 J13.2
JI3.3 J13.7
J3.8

92 54




1.20 CrnaBbl Ha OCHOBE aJIIOMUHUS U TUTaHA 4 2 OIIK-3.1 JI1.1J11.2 2

/Jlex/ OIIK-1.3 |[JI1.3]12.1 J12.2
J12.4J13.4 J13.8
22
121 Knaccudukanus MmapkupoBKa CBOHCTBa 1 4 2 OIIK-3.1 JI1.1J11.2 2
Ha3Ha4YeHHE [[BETHBIX METAJUIOB U CILIABOB OIIK-1.3 [JI1.3J12.1 JI2.2
(cruiaBoB Ha ocHose Al, Ti) /TIp/ J12.4713.8
22 D4
1.22 CmiaBel Ha OCHOBE MeAU M Maruus /JIex/ 4 3,2 OIIK-3.1 JI1.1 J11.2 1
OIIK-1.3 |[JI1.3]12.1 J12.2
J12.4J13.8
22

Pa3nen 2. Hemerananyeckue

MaTepHaJIbl

2.1 IInacTuyeckue, KOMIO3UIIMOHHBIE U 4 3,2 OIIK-3.1 JI1.1 J11.2 0
pe3uHoBbIe MaTepuainsl. Kiesue, OIlK-1.3 [JI1.3J12.1 J12.2
JIAKOKPACOUHbIE, HEOPraHUUECKHE J12.4 J12.7J13.8
Marepuais! /JIex/ 9254

2.2 HeMmerannnueckue maTepuansl, 4 114 OIIK-3.1 [JI1.1 J11.2J12.1 0
MpUMeHsieMble B MatumHOCcTpoeHuu /Cp/ OIlK-1.3 21

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KouTpoabHbie BONPOCHI U 3aIaHUS

Bomnpocs! 11 NOATOTOBKH K 9K3aMEHY.

1. 3HayeHue Kypca B HHXKEHEpHOH MOAroTOBKe. PoJIb MaTepuaioB B coBpeMeHHOM TexHuke. Kitlaccudukanus MeTayuimuyeckux u
HEMETANIMYECKUX MaTepUallOB.

2. ATOMHO-KPUCTAJUIMYECKOE CTPOCHUE METATOB. THUIBI KPUCTAIUIMYECKUX PELIETOK, UX napamerpsl. Kpucramiorpadguyeckoe
0003HaUeHNE ATOMHBIX TUIOCKOCTEN M HANPSDKEHHH.

3. AHu30TpOmHA, CBOHCTBO MeTaylIOB. [TonMMopdHbIe 1 MArHUTHBIE IPEBPALIEHNS B METAIIaX.

4. CTpoeHune peanbHbIX KpUCTAIUIOB. BUpl TedekToB KpHCTAIIMUECKOTO CTPOSHHUS, X XapaKTEPUCTHKA U BIMSIHIE Ha CBOMCTBA
METAaJUIOB.

5. Kpucramumuszanus ®Kuakux MeTawioB. TepMoJuHaMuYecKre OCHOBHI (ha30npeBpaIeHuit; GakTopbl, BIHSIOIINE Ha TIPOLECC
KpUCTaUIn3allu YUCTBIX METAJIJIOB.

6. YnpaBneHHe IpOLecCcOM reTepOoreHHO N KprcTam3anuy. MoaupuuupoBaHue KUIKoro MeTauia. CTpoeHne MeTaINTHIECKOTO
CJIMTKA. HI/IKBaLll/Iﬂ B CIll1aBax.

7. MexaHu4ecKkue CBOMCTBA, ONpeesiieMble IPH CTATUYECKUX UCTIBITAHUIX IIPOYHOCTH, INIACTUYHOCTH. TBEpAOCTD U ee
XapaKTCpUCTHUKA. MCTO)IBI ONPEACIICHUA MEXaHUYCCKOI'0 XapakTepa Ipru CTATUYCCKOM Harpy>KCHUH.

8. MexaHuueckue cBOMCTBa, ONpeeieMble IPH JMHAMHUYECKOM Harpy>KeHUU. Y apHas BA3KOCTb, XJIaTHOJIOMKOCTb.

9. CpoiicTBa MeTasu1a, ONPEAENAIOUINE J0JITOBEYHOCTD U3/IeNIUs: U3HOCOCTOMKOCTD, CONPOTHUBIICHNE YCTAJIOCTH, KOHTAaKTHAs
BA3KOCTb.

10. OcTaTo4HbIe HANPSHKEHUS U UX BIMSIHUE HA CBOWCTBA METAJUIOB U CIIIaBoOB. [1yTH MOBBIIIEHUS TPOYHOCTH METAJLIOB.
11. Hampspxenus 1 gedopManus: yupyras u miactadeckas nedopmanuu. JledhopMaiys MOHOKPUCTAIUIOB U MOJIHKPHUCTAIIIOB,
MEXaHU3MBI IIJIACTUYECKON zlecpopMauI/m, CJIBUT, JIBOMHUKOBaHHE.

12. BiusiHue macTuieckux aedopManuii Ha CTPYKTYpY B CBOCTBa MeTayuioB (Hakien). Tekctypa — aedopMaruyi.

13. BausiHue HarpeBa Ha CBOMCTBa AedopMupoBaHHOTO MeTaiia. Bo3spat u noiauronnsanus. [lepsuynas u cobuparensHas
pekpuctayumzanys. IlonsTre o xononHOH u ropsyeii nedhopmanuu.

14. OCHOBBI TEOPHH CIIABOB. XapaKTEPUCTHKA MTOHATHH: CIUIaB, CHCTEMa KOMIIOHEHTOB, (a3a. [Ipasuno ¢as.

15. XapakrepucTHKa TBEpbIX PACTBOPOB, XUMUYECKUX COCMHEHHH, TPOMEXYTOUHBIX (a3 U MEXaHWYECKUX CMece.

16. JlnarpaMMbl COCTOSIHUS IBOMHBIX CIUIABOB U METOJIbl X NOCTPOEHUs. JluarpaMmMbl cocToAHUS. CUCTEMBI € MOJIHON
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEpAOM cocTosiHuM. [IpaBuio ¢a3 u npaBuio oTpes3KoB.

17. InarpamMMa COCTOSIHHS JUIsl CIUIABOB, 00OPa3yIONIMX NPU KPUCTAIUIM3ALMH MEXaHMIECKUE (IBTEKTHIECKHE) CMECH.

18. luarpamMma COCTOSIHUS CIUIABOB C OFPAHUYEHHOU PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUU.

19. lnarpamma COCTOSIHUSI JUIsl CIIJIABOB, 00Pa3yOLIMX XUMUIECKUAE COCTUHCHUSI.

20. luarpaMMbl COCTOSIHUSI CILTIABOB, KOMIIOHEHTbI KOTOPBIX UMEIOT IOIUMOP(HbIE IPEBPALleHHs. DBTEKTOUIHOE IPEBPALICHUE B
CIUIaBax.

21. CBsi3p MEXy CBOMCTBAMH  CIUIABOB U THIIOB AMArPaMM COCTOSHHSL.

22. IlonsATue 0 AUarpaMmax COCTOSHHS TPOMHBIX CILIABOB.

23. JluarpaMMbl COCTOSIHHSI CHCTEMBI JKeJIe30-1IeMeHTUT. KOMITIOHEHTHI, (Da3bl U CTPYKTYPHBIE COCTABIISIONINE CTANEH U OeJbIX
4yryHOB. VX XapaKTepUCTHKH, yCIOBHUS 00pa30BaHUS U CBOKUCTBA.




24. JlnarpaMma COCTOSIHUSI CUCTEMBI JKeJe30-TpaduT.

25. BimsiHue yriepojia ¥ IOCTOSHHBIX IpUMeceii Ha cBoiicTBa ctanu. Kinaccudukaius 1 MapkupoBKa yIriepoJUCThIX CTallei 1Mo
€1oco0y BBIILUIABKH, KAYECTBY, HA3HAUECHUIO.

26. BausHue Jerupyromix 31eMEHTOB Ha CBOHCTBA CILUIABOB JKelie3a, (asbl, 00pasyeMble JIETHPYIONUMHI 3JIEMEHTaMH — TBEpIbIe
pacTBopbl, KapOuIbl, HHTEpMeTALTH bl CTPYKTYpPHBIE KJIACCHI JISTUPYIOIIUX CTaJel B YCIOBHAX PAaBHOBECHS U OXJIAXKICHUS Ha
BO3JyXe.

27. Knaccudukarus, CBONCTBAa M Ha3HAUCHHsI YyT'YHOB. BIIusiHHE MOCTOSHHBIX IPUMeECcei Ha CBOMCTBA YyTyHOB.

28. CpoiicTBa, IpeBpallleHUe CTalu Ipu Harpese. PocT 3epHa aycTeHuTa. BiausHue pasMepa Ha MEXaHUYECKUE U TEXHOJIOTHYECKUE
CBOMCTBa cTaiyu. BiusiHue nerupyromux 3JIeMEHTOB Ha POCT 3epHa ayCcTeHuTa. BinsHue pa3Mepa Ha MEXaHUYECKUe U
TEXHOJIOTHYECKUE CBOICTBA CTalIM. BiUsHUE Nerupyonux 3JIeMEHTOB Ha POCT 3€pHA ayCTEHUTA.

29. IIpeBparmienus nepeoxIakKAeHHOTO aycTeHUTa. JlmarpaMMbl  M30METPUYECKOTO paciafa MepeoxIakIeHHOTO ayCTeHUTA.
IMepnutHOE NMpeBpalleHye, IPOMEXYTOUHOE IPEBPALIEHUE, MAPTEHCUTHOE IIPEBpallieHNe: IPOAYKTHI Paclaa ayCTeHUTa U UX
CBOMCTBA.

30. IlpeBparieHue Npyu HarpeBe 3aKaleHHO cTanu. BiausHue TeMnepaTyphl U IPOU3BOIUTEILHOCTU HArpeBa Ha CTPOSHUE U CBOMCTBA
ctanu. O6parHast 1 HeoOpaTUMast OTIYCKHAs XpYyIKocTh. CTpoeHue cTany.

31. O6mas xapakTeprCcTHKa IIPOLECCOB TEPMUUECKOH 00paboTku cTanmu. OTKUT epBoro poaa. OTKUT BTOPOTO poJia.
Hopwmanm3arms.

32. 3akanka crajii: BEIOOp TEMIIEpaTyphl 3aKaJIKU U 3aKaJIOYHBIX Cpell. 3aKaJIMBAEMOCTh CTAIU M (DaKTOPBI, BIHSIONINE Ha Hee.
Brmstaue nerupyromuyx 3JeMEeHTOB Ha MPOKaTuBaeMOCTh cTali. CrocoObl 3aKaK.

33. Ormyck cranu. Buasl u HazHaueHus oTiycka. TeXHOIorus mpoBeAeHNs OTIIyCKa.

34. Tepmuueckast 00pabOTKa CTAIU: CYIIHOCTh, PA3HOBUIHOCTH U Xapakrepuctika TMO.

35. @usnueckue 0CHOBBI XUMUKO-TEPMUYECKOH 00paboTku. CBA3b MEX/Iy IUarpaMMOi COCTOSHUS U CTPYKTYpoi auddy3rnoHHOro
cosl.

36. LlemenTanust. MexaHu3M o00pa3oBaHHs LIEMEHTOBAaHHOTO CJIOS U €r0 CBOWCTBA. Pa3HOBHIHOCTU LIEMEHTAIUU: B TBEPIOM
KapOropu3arope, ra3oBas neMeHraus. TepmMudeckas 00paboTka mocie nemMenTanuu. O61acTh IPUMEHEHHS.

37. AzotupoBanue, (a3bl, 00pasyrouuecs B a30THPOBAHHOM cJl0e. Pa3HOBUIHOCTH a30TUPOBAHUSA: Ta30BOE a30THPOBAHNUE, HIOHHOE
a30TUPOBaHKE, A30THPOBAHUE B )KUJAKUX cpenax. TexXHOIOoTus U 001acTh NPHUMEHEHHSI.

38. lluanuposanue cranu. Bunsl nuanuposanus. TexHoONOrus, CBOMCTBA, 001aCTh NPUMEHEHHUS.

39. CymHocTh 1udPy3uoHHON MeTaTH3anui. MexaHu3Mbl HACHIIIEHHS TIOBEPXHOCTHOTO CJI0S METaJUIaMu. Pa3HOBHIHOCTH

UG Py3MOHHON METaUTH3alMU (XPOMUPOBAaHHE, ATATUPOBAHNUE ), 00JIACTH IPUMEHEHHUSL.

40. IToBepXHOCTHAS 3aKaJIKa, €€ BUBI M 00JIACTH MIPUMEHEHUSL.

41. MeTozabl HOBEpXHOCTHOTO YIPOUHEHUS: ApobecTpyitHas 00paboTka, 00paboTka poaukamMu U T.J. BiausHue MOBEPXHOCTHOTO
HaKJIera Ha IpeJieNl BEBIHOCIUBOCTH.

42. KOHCTPYKIMOHHBIE CTAIH, TPEOOBAHUS, IPEbABIsAeMble K HUM. JIernpoBaHHbIE KOHCTPYKIUOHHbIE CTAJIU, UX MApPKUPOBKa,
aBTOMATHbIE, IEMEHTUPYEMBIE, YIydIIaeMble, PECCOPHO-TIPYKUHHBIE, IaPUKOIOIIUITHIKOBEIE, HX TepMHYecKas 00padoTka.

43. BBICOKOIIPOYHBIE MAPTEHCUTHO-CTAPEIOIINE KOHCTPYKIIMOHHBIE CTaJIH, UX TepMUUecKas o0paboTka. M3HococTolKIe
BBICOKOMapTraHIIEBbIC CTAJIH, HX TEPMUYECKasi 00paboTka.

44. BricokoyilerupoBaHHbIE KOHCTPYKIMOHHbIE KOPPO3HOHHOCTONKHUE cTasd. Buasl koppo3un. OCHOBHbIE IPUHIIMITBI CO3JaHUS
HepXKaBeoUMX crayedl. XapaKTepUCTUKa XPOMHUCTBIX U XPOMOHHUKEJIEBBIX HEPIKABEIOIUX CTaIEH.

45. YKapocroiikue KOHCTPYKIIMOHHBIE CTaIH. ['a30Basg koppo3us. OCHOBHBIC MPUHIUIIBI CO3AaHUS KAPOCTOUKUX CTaCH.

46. KoHCcTpyKLIMOHHBIE )apocTolikue ctanu. KaponpouyHOCTb, IMyTH €€ noBblieHHs. CTallu NepIUTHOTO MapTEHCUTHOTO,
MapTEeHCHTHO-(DEPPUTHOTO U ayCTEHHTHOTO KIIAcCOB (C KapOMIHBIM H HHTEPMETAJUTHIHBIM YIUIOTHEHUEM ).

47. HcTpyMeHTaNIbHBIE CTalu U cIuiaBbl. Knaccudukaiys 1 MapKUpoBKa HHCTPYMEHTANbHBIX cTasiel. CTanu HeTeIocToiikue,
MOy TEIUIOCTOMKHE 1 TEIUIOCTOMKHE IS PEXKYIIEr0 HHCTPYMEHTa, UX TepMudeckas 00padorka. Cranu st U3MEPHUTEIBHOTO
HUHCTPYMEHTA.

48. Ctanu ¥ CIUIaBbl ¢ 0COOBIME (DU3MIECKUMH CBOMCTBAMHU. MarHUTOMSTKHE U MaTHUTOTBEPbIe CTAIHU U CIUIaBbl. CTalli U CIUIaBbI
C BBICOKHM 3JIEKTpOconpoTuBieHneM. CIIIaBhl C 3aJaHHBIM TEMIEPATYPHBIM K03()(GHUIHMEHTOM PacIupeHHsI.

49. Matepuaibl, ojly4yaeMble METOIOM MOPOIIKOBOW METAJTypriu: TBEPbIE CIUIABbI, KOHCTPYKIMOHHbIE, TIOPOIIKOBBIE MAaTEPHAIBI.
50. Tutan u ero ciasbl, ux k1accuduxanud. Tepmudeckas 00padoTKa aTIOMUHUEBBIX CIIaBOB. O0IaCTh NPUMEHEHUSI TATAHOBBIX
CILIABOB.

51. AnroMuHHMH 1 €ro cIUIaBbl, uX Kiaccudukanusa. Tepmudeckas 00padoTka aTIOMHHUEBBIX CIIAaBOB. O0IaCTh NPUMEHEHUS
THUTAHOBBIX CIUIABOB.

52. Menp u ee cruiaBbl. JIaTyHb, OpOH3BI, UX CBOWCTBA, COCTAB, 00JACTH MPUMEHEHUSI.

53. uHK, 0J10BO, CBUHEL U UX cIuiaBbl. L{uHK 1 ero crutaBel. O51oBO u ero ciuiaBbl. [Ipunon Ha OJOBSHHOM U CBHHIIOBOI OCHOBE.
54. AHTH(PHUKIMOHHBIC CIIABBI HA OJIOBSHUCTOH, CBUHIIOBUCTOW M IUHKOBOW OCHOBE.

55. JlakokpacouyHble, HEOPraHWYECKHEe MaTepuallbl, MX KilacCU(UKalLUs CBOMCTBA U 00IaCTH IPUMEHEHUS.

56. IInacTruyeckue MaTepuaibl, UX KiIaccu(uKanus cBOUCTBA U 00JaCTH IPUMEHEHHSL.

57. KoMIO3UIIMOHHBIE MaTePHAbI, HX KJIaCCH(UKALUSI CBOWCTBA U 0OJIACTH MPHUMEHEHHSI.

Bormpocsr qis mpoBeneHust KOHTPOJIS 3HAaHUK 10 TeMe Tepmudeckas u X TO MeTanioB U CIUIaBoOB.

BOITPOCHI JIJ151 KOHTPOJISI 3HAHUIA

1. 'oMOreHH3aIOHHBIH OTXKHT CIIAaBOB (Ha3HAYCHUE, CTPYKTYPHBIC U3MEHEHHUS U H3MEHEHHS CBOMCTB, PEXKUMBI U 00-1acTh
MIPUMEHEHUS).

2. JIOpEeKpHUCTAIIM3AMOHHBIN OTYKUI METAJUIOB U CIUIaBOB (Ha "3HAUY€HHE, CTPYKTYPHBIC H3MEHEHNUS 1 I3MEHEHUsI CBOICTB,




PEXUMBI ¥ 00J1aCTH IPUMEHEHHUS).

3. Pexpucramni3anioHHBIH OT>KUT METAIJIOB U CIUIABOB (Ha3HAaYEeHHE, CTPYKTYpPHbIE H3MEHEHHS M U3MEHEHHUS CBOWCTB, PEKUMBI
00J1aCTH IPUMEHEHUS).

4. OctaroyHble HANpPsHKEHHUS B METa/UIaX U CIUIaBaX, UX MPOUCXOKICHUE U BIMSHHE Ha CBOWCTBA U NIOBEICHUE METAIUINYECKUX
u3Jenuii npu 00paboTKe U SKCIUTyaTaliH.

5. OTxur, yMEHBIIAIOUINN HAIIPSDKEHNS B METAJUIaX U CIIaBax (Ha3HAYeHHE, CTPYKTYPHbIE U3MEHEHUS, PEXUMBI U 00J1acTH
MIPUMEHEHUSI ).

6. OCHOBBI TEpPMOIMHAMUKH ()a30BbIX IPEBpAIEHUH IIPH OXJIAKICHUH U HarpeBe. Kputnueckuit 3aposii 1 paboTta ero
00pa3oBaHHsI.

7. CxopocTh 00pa3oBaHysl HEHTPOB KPUCTAJUIN3AINH, JIMHEHHAS! CKOPOCTh POCTa KPUCTAIUIOB U CPEIHSS CKOPOCTH (ha30BOT0
IIPEBpaICHNU.

8. l'omoreHHoe u rereporenHoe 3apoxxaenue $as. MecTta npearnouTuTeIbHOr0 00pa30BaHus 3apO/IbIIIEH IPU reTePOreHHOM
3apOXKICHHH.

9. Kuneruka ¢a3oBbIX NpeBpaiieHuii B TBEPIOM COCTOSHHM IIPU Harpese. JlnarpaMMbl H30TE€PMUYECKUX MIPEBPALICHUH U Tep-
MOKHHETHYECKUE THarpaMMBbl, CIIOCOOBI X MTOCTPOSHHUS U 3HAYCHHE.

10. Kunernka (a30BbIX IPEBPaIIEHUH B TBEPAOM COCTOSIHUH ITPH OXJIaXIeHUH. JlarpaMMbl H30TEPMHUYECKHX IIPEBpaIleHHH U
TEPMOKHMHETHYECKHUE JHarpaMMBbl, CIOCOOBI MX MIOCTPOEHHS U 3HAYCHHUE.

11. MexaHu3M 1 KHHETHKA NpeBpalleHus (eppUTOLEMEHTUTHBIX CMeceil B ayCTeHUT. BiHsHUE JIETUpYyOIUX 3JIEMEHTOB Ha Ipolecc
00pa3oBaHMs ayCTEHUTA IIPH HarpeBe.

12. 3akOHOMEPHOCTHU POCTa ayCTEHUTHOTO 3epHa NIpU Harpese. [leperpes u nepexor craiaei.

13. HaganpHOE, HACIEICTBEHHOE U IEHCTBUTEIFHOE 36pHO ayCTeHNTa. MeTOIbI OIIEHKH CKIIOHHOCTH CTajlel K pOCTy 3epHa.

14. MexaHU3M 1 KUHETHKA MEPIUTHOrO NpeBpamieHus. @akTopel, ONpeesoe MeXIUIACTUHOYHOE PACCTOSIHUE B TIEPIIUTE U
pa3Mep MEepIUTHBIX KOJIOHHH.

15. MexaHu3M U KHHETHKA MEPIUTHOrO npeBpamieHusi. OCOOEHHOCTH MEPIUTHOTO NPEBPAIICHHUS B JOOBTCKTOUIHBIX U 3a3B-
TEKTOUJHBIX YTIIIEPOIUCTBIX CTAISX.

16. MexaHu3M 1 KHHETHKA MEPIUTHOTO NpEeBpalieHus. BiusHue JIernpyomuX 3JIEMEHTOB Ha MEPIUTHOE IPEBPaleHUE ayCTEHHUTA.
17. TlonHbBIi U HETIOTHBIN OT/KUT CTAJIEH.

18. M3oTepmuyeckuii ¥ cHepoHTU3UPYIOLINIA OTHKHT CTAJICH.

19. OTxur 1 HOpMaANHU3aHs CTaJIEH.

20. [TarentupoBanue cranue.

21. Pa3HOBHIHOCTH OT)KHTa M HOPMAIIM3AIHS TyTYHOB (CYyIIHOCTh, Ha3HAUCHUE U 00JIaCTH IPUMEHEHH).

22. Pa3HOBUIHOCTH OT)KUTa I[[BETHHIX METAJIJIOB U CILIAaBOB (CymHOCTb, Ha3HaYeHHUe U 00JIacTU HpI/IMCHCHI/Iﬂ).

23. 3akaiika CIuIaBoB 0e3 MoaMMOp(HOTO NpeBpalieHns (Ha3HaueHHe, yCIOBHS HarpeBa M OXJIAXK/ICHNUS, BIUSHHAE HA CBOWCTBA).
24. OcoOeHHOCTH MAPTEHCUTHOTO NIPEBPAILCHUS B YITIEPOAUCTHIX CTAIIIX.

25. OcHOBBI TEPMOJIMHAMUKH MapTEHCUTHOT'O TIPEBPAIIECHUS.

26. Temneparypa Havana MapTEHCUTHOTO NpeBparieHus. OOpaTHMOCTh MaPTEHCUTHOTO MTPEBPAICHHSI.

27. MexaHu3M MapTE€HCUTHOTO NPEBPAILEHHs: KOONEPAaTUBHBINA XapaKTep aTOMHBIX IEPEMELIEHUH, KOT€pPEHTHBIM POCT
MapTEHCUTHBIX KPUCTAIUIOB.

28. MexaHu3M MapTEHCUTHOTO NMPEBPAILEHHs: KPUCTAIIIOT€OMETPHUS IEPECTPOIKH PELIETKH ayCTEHUTA B PEILIETKY MapTEHCUTA,
JIOTIOJTHUTENBHAS IeOopManysl TP MapTEHCUTHOM MTPEBPAICHAH.

29. MUKpOCTpYKTypa U cyOCTpyKTypa CIUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTU CTPOEHHUS MIIACTUHYATOTO0 MapTEHCUTA.
30. MukpocTpyKTypa ¥ CyOCTpYKTypa CIIaBOB, 3aKaJeHHBIX Ha MapTeHCHT. OCOOEHHOCTH CTPOSHUS PEEYHOT0 MapTEHCHTA.

31. IlpryuHbI U3MEHEHUS MEXaHUYECKUX CBOMCTB CIUIABOB MPH 3aKaJIKe Ha MapTEHCUT.

32. Kunetnka 1 MexaHu3M OeifHUTHOTO npeBparieHns. CTpoeHIe 1 CBOMCTBA BEPXHETO U HIDKHEr0 OSHHHUTOB.

33. 3akanrBaeMOCTh U MPOKATUBAEMOCTh CTaJIeil.

34. Buasl ¥ pa3HOBHIHOCTH MPOLIECCOB 3aKaJIKH U3/IEITNH B MAITMHOCTPOCHHH.

35. llonHas ¥ HenonHas 3aKalika cTajei.

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

37. U3oTepmuueckas 3aKajika CTaleu.

38. 3akanka craneit ¢ 00pabOTKOM XOJI0J0M.

39. IloBepxHOCTHas 3aKajika CTaJeH.

40. M3mMeHeHHe CTPYKTYpBI 3aKJIEHHBIX YIJIEPOIUCTHIX cTa-sei npu Harpese. OcoOEHHOCTH MUKPOCTPYKTYPBI U CBOHCTBA OT-
MYIIEHHOTO MapTEeHCUTa, TPOOCTUTA M COPOHTA OTIIyCKa.

41. BiusHue NEerupyIomuX JIEMEHTOB Ha CTPYKTYPHbIE M3MEHEHUS IIPH OTITyCKE CTaJeH.

42. Pa3HOBUAHOCTH OTITyCKa CTajeil.

43. Oco0eHHOCTH U3MEHEHHUS MUKPOCTPYKTYPBI M CBOMCTB JISTUPOBAHHBIX CTaJICH IIPpH OTIyCKe. SIBIIeHHE BTOPUYHOTO TBEPICHHS
JISTUPOBAHHBIX CTaJIei.

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

49. [TprnumHBI N3MEHEHHSI MEXaHIMYECKUX CBOMCTB CILIABOB NP CTAPEHHUH. BiusHIe NPOaOIKUTEIFHOCTH U TEMIIEPATyPhl CTApEHUSI.
50. EcTecTBEHHOE U UCKYCCTBEHHOE CTapeHue. Pa3HOBUAHOCTU UCKYCCTBEHHOIO CTapEHHU.

51. ®U3UKO-XUMHUYECKHE OCHOBBI MPOIECCOB MONyUYeHHUs U (HY3HOHHBIX CIOCB.

52. DnemeHTapHble cTanuu nporeccos Auddy3noHHOro odorameHns MOBEPXHOCTHBIX CI0€B. 3aKOHOMEPHOCTH 00pa30BaHUs
oHO(Da3HBIX MU PY3UOHHBIX 30H.

53. DnemeHTapHbIe cTauK mporeccoB Auddy3noHHOro oborameHus MOBEpXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHHUs
MHOro¢asHbIX 11} dy3HOHHBIX 30H.

54. llemeHTanus crajied B TBEPIOM KapOIOPHU3aTOPE U KUAKOCTHAS IIeMeHTaIusl (OCHOBBI TEXHOJIOTHHU, COCTAB, CTPOCHHUE M CBOWCTBA
HAYTJIEPO’KEHHBIX CJIOEB).




55. T'a3oBas nemeHTanus crajei (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHUE U CBOMCTBA HAYTJIEPOXKEHHBIX CIIOEB).

56. AzoTupoBaHHE cTanel (OCHOBBI TEXHOJIOTHH U PA3HOBUIHOCTH MPOLIECCA, COCTAB, CTPOCHUE M CBOWCTBA A30THPOBAHHBIX CIIOEB).
57. nanupoBaHue craneil (OCHOBBI TEXHOJIIOTHH, COCTaB, CTPOSHHE U CBOMCTBA TU(HY3UOHHBIX CIIOEB).

58. HutpouemeHTanus cranei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOMCTBA MU HY3MOHHBIX CIIOCB).

59. BopupoBanue craneil (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE M CBOMCTBA OOPHPOBAHHBIX CIIOEB).

60. CunuuupoBaHue crayieil (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE M CBOWCTBA CHIIMIIMPOBAHHBIX CIIOEB).

61. AnutupoBanue crainieil (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHUE U CBOMCTBA AJIMTHPOBAHHBIX CIIOCB).

62. XpoMupoBaHH€ CTajiel (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHUE U CBOIICTBA XPOMHPOBAHHBIX CIIOEB).

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

64. O0mrMe 3a1a4u U MECTO TEPMUIECKOH 00pabOTKH B MTPOU3BOICTBEHHOM IIPOIIECCE.

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

66. PaGoune cpenpl A1 HarpeBa U3ZENHid Ipu TepMUYIecKoii oOpaboTke.

67. Tepmuueckast 00pabOTKa ¢ UCTIOJIL30BAHUEM 3JICKTPOHATPEBA.

68. [IpuemMbl 1 METOBI IPETOTBPALLICHUS OKUCICHHUS U 00€3yTIepOXKIBAHUS CTAIBHBIX U3JICIHI IPU TepMHUYECKOii 0OpaboTke.

69. Knaccudukanus KOHTpOJIMPYEMbIX aTMocdep, IPUMEHSEMbIX TIPU TEPMHUYECKOI 00paboTKe, U TpeOOBaHUS, IPEABABISICMbIC K
KOHTPOJIMPYEMBIM aTMochepam.

70. TIpUHIKIIBI TOTYYEHUS, COCTAB U Ha3HAYCHUE SHAOTEPMHUYECKOH, IK30TePMUIECKOM, aTMOC]Ephl U3 aMMHaKa U a30THOM
KOHTPOJMPYEMBIX aTMocdep.

71. Oxnaxxaaromue cpesl, IpuMeHseMble Tpy TepMudeckoil 00paboTke. TpeOoBaHus, IPEIBBIIEMBIE K )KUIKAM OXJIXKIAIOIIIM
cpenam.

72. OxnaxxJeHue U3ICNUi pu TepMuUYecKoii 00paboTke. KprBas naeaabHOTO 3aKaJOYHOTO OXJIaXKICHHS.

73. Oxnakaarolue cpeibl, He IpeTepleBaoue N3MEHEHUH arperaTHOro COCTOSIHUS BO BCEM JIUAIIa30HE TEMIEPATyp OXJIasKACHUS
U3[IEIHUH.

74. Oxnaxxaarouiye cpebl, NpeTepreBaoINe H3MEHEHHS arpPEraTHOTO COCTOSIHUS B CBSI3U C X KUIICHUEM Ha TOpsYeH 10- BEPXHOCTH
OXJIaX/1aeMbIX U3ETHH.

75. Bunsl aBroedopmManuu U Kinaccu(GUKaus HICTOYHUKOB aBTO1e(OPMUPOBAHHS IIPU TEPMUYECKOH 00paboTKe.

76. ABTonedopMaru oy pabpUKaTOB U M3IEIIUI MO/ ICHCTBUEM BHYTPECHHUX HANPSDKEHHM U MEPHI 110 UX YMEHBIICHHIO.

77. TexHoNOTrHYECKHE CIIOCOOBI Maio1e(hOPMAITHOHHOM 3aKaJIKM B MIPUCIIOCOOICHUSX U MAIlIMHHOMN 3aKaJIKy.

78. Tepmuueckast 00pabOTKa C UCIIOJIL30BAHUEM JIA3EPHOTO HATrPeBa, e¢ MPEHMYIIECTBA U HEJTOCTATKH.

79. Tepmuueckast 00paboOTKa C UCIIOIB30BAHUEM JIEKTPOHHOIYUEBOIO HArpeBa, ee MPEUMyILEeCcTBa U HEIOCTaTKU.

80. HuzkotemriepaTypHasi TepMOMEXaHUIECKass 00pabOTKa CTapelolInX CIUIABOB (CYIIHOCTh, Ha3HAYCHHUE, BIMSIHUE Ha CTPYKTYPY U
CBOMCTBA).

81. BricokoTemIiepaTypHasi TepMOMeXaHndecKast 00padoTKa CTaperoIiX CIUIABOB (CYIIHOCTh, HA3HAYEHHE, BIMSHIE Ha CTPYKTYPY U
CBONCTBA).

82. HuzkotemriepaTypHasi TepMOMEXaHUIECKass 00paboTKa CTajeH, 3aKaiBaeMbIX HA MAPTEHCHT (CYIIHOCTh, Ha3HAYCHHE, BIHSIHUC
Ha CTPYKTYpPY U CBOWCTBA).

83. BricokoTemneparypHas TepMoMexaHHuecKas 00paboTka cranei, 3aKaJIiBaeMbIX Ha MAPTEHCHT (CYIIHOCTh, HA3HAYCHHUE, BIMSIHUE
Ha CTPYKTYpPY U CBOWCTBA).

84. TepmomexaHunueckas 00paboTka cranel ¢ aedopmaryeii BO BpeMs MEPAUTHOTO TPEBpaIieHus (CyIIHOCTh, HA3HAUYEHHE, BIUSHUC
Ha CTPYKTYpPY U CBOWCTBA).

85. [IpenBaputenbHas TepMoOMexXaHUYecKas 00pabdOTKa CTaperOIINX CIUIABOB U CTaJIeH, 3aKaIMBaeMbIX HA MAPTEHCHT (CYLIHOCTb,
Ha—3HaYeHHeE, BIMSHHUE HA CTPYKTYPY U CBOICTBA).

86. CyIHOCTh TEPMOLMKINYECKOH 00paboTKH U KilacCu(UKaIHS €€ BUIOB.

87. Pa3HOBHHOCTH TEPMOIUKINIECKOW 00pabOTKH CTalIeii U YyTyHOB.

88. CymHOCTb, CXeMBI OCYIECTBICHUS U KIacCU(HKALMS BUIOB XUMHUKO-TEPMOLMKINIECKON TepMOOOpabOTKH.

89. CymHocTs, Ki1accuuKanus BUI0B 1 OCHOBBI TEXHOJIOI'MH BOCCTAHOBUTEIBHON TEPMUUYECKOH 00pabOTKH.

90. BoccranoBurenbHas TepMudeckas 00padoTka B MAIMHOCTPOUTEIEHOM IIPOU3BOJICTBE.

5.2. TeMbl NHCHMEHHBIX PadoT

CamocrosTensHas paboTta .
OBOCHOBAHME BbIBOPA KOHCTPYKIUMOHHBIX MATEPHUAJIOB U PASPABOTKA PEXXMMOB X TEPMUYECKOU
OBPABOTKU JIJI51 UBTOTOBJIEHUS JETAJIEN MAILIMH U OBOPYJIOBAHM S

5.3. ®oH/1 OLIECHOYHBIX CPEICTB

DOC pacnionoxeH B pazaene «CBeneHust 06 o6pazoBaTenbHON opraHu3anum» noapasaen «O6pazoBanue» oduimansHoro caifta 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kpurepun orieHKH 3HaHUH CTYAEHTOB IPH MIPOBEICHUH TECTUPOBAHUS 10 TECTY BTOPOTO THIA: TECTOBOE 3aJaHie I10 JUCLHILUIMHE
COJEPKUT 25 BOIPOCOB.

* OLieHKa «OTJIMYHO» BBICTABIIAETCS MPH YCIOBUU NPABUIBHOIO OTBETA CTyieHTa He MeHee ueM 80 % TeCTOBBIX 3a/laHU;

* OLeHKa «XOpOII0Y» BHICTABIISETCS PU YCIOBUH IPAaBUIILHOTO OTBETA CTYAEHTa HE MeHee 4ueM 60 % TecTOBBIX 3a/1aHMUii;

* OneHKa «yAOBIETBOPUTEIHHOY» BBICTABIISIETCS IPH yCIOBUU NPABUIILHOTO OTBETA CTyAEHTa He MeHee 45 %; .

Kpurepun olieHKH 0TBETOB Ha KOHTPOJIbHBIE BOIIPOCHI: TOYHOCTh ONPEAEICHUN U MOHATUM, CTENEHb PACKPBITUS CYIIHOCTH BONPOCa,
KOJIMYECTBO NPABUJILHO M MTOJTHOCTHIO PACKPBITHIX BOIIPOCOB:




* OLieHKa «OTJIMYHOY» CTABUTCS, €CJIHM BBIMOJHEHBI BCE TPEOOBAHUS: TOUHO JaHBI OMPE/CICHUS U MOHSATHS;, TOJHOCTHIO PaCKphITa
CYIIHOCTH BOIIPOCA; JaHBI MPABAIILHbIE M MOJHBIE OTBETHI HA BCE BOMPOCHI, JIOTHYHO M3JI0KEHA COOCTBEHHAS MTO3UIIHS,
c(hOpMyITHPOBAHBI BHIBOIBI.

* OrieHKa «XOPOII0» — OCHOBHBIE TPEOOBAHMS BBITIOJHEHBI, HO TP 3TOM JIOIMYIIIEHBI HEOYETHI. B 4acTHOCTH, IMEIOTCSI HETOYHOCTH
B M3JIO)KEHUH MaTepHaa; OTCYTCTBYET JIOTHYECKas IOCIIEOBATEIFHOCT B CYXKIICHHUSIX; IMCIOTCSI YIYIICHHS B OTBETAX.

* OLieHKa «YI0BJIETBOPUTEIBHO» — HMEIOTCS CYIECTBEHHbBIE OTCTYIICHUS OT TpeOOBaHHiA. B 4aCTHOCTH: TeMa OCBeIICHA JIUIIb
YaCTHYHO; JOMYIIEHB! (PAKTHUECKUE ONTHOKHU B COEP)KAHMH OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJIBI, OTCYTCTBYIOT MOSICHEHHS K
(opMyaM, pUCYHKH.

* OrieHKa «HEYIOBIETBOPUTEIHLHO» — TeEMa HEe PACKpPhITa, 0OHAPYKMBACTCS CYNIECTBEHHOE HETOHNMAHKE ITPOOIIEMBI; TaHbI HE
TIOJTHBIC OTBETHI MeHEe YeM Ha 45% BOIpPOCOB.

Kpurepun O1ieHKH BBITOTHEHHS KYPCOBOM pabOThI: TIPABUIILHOCTD BBHITIOTHEHHSI

O1eHKA «OTJIMYHOY» CTABUTCS, €CJIH BBIITOJHEHBI BCE TPEOOBAHUS: TOUHO JaHbI OMPECIICHUS U MOHSATHS;, TOJHOCTHIO PacKphITa
CYIIHOCTH BOIIPOCA; JaHBI MPABIIILHBIE, TTOJHBIE H 000CHOBAHHBIE OTBETHI 110 BEIOOPY MATEpHAioB U BHIaM TepMudeckoii un  XTO
* O1eHKa «XOpOIII0» — OCHOBHBIC TPEOOBAHHMS BHITTOJHEHBI, HO TIPH 3TOM JIOMYIIEHBI HEA0UYETH. B 4aCTHOCTH, HMEIOTCSI HETOYHOCTH
B M3JIO)KEHUH MaTepHaia; UMEIOTCS YITyIIIEHHs B OTBETAX.

* OLeHKa «YIO0BJIETBOPUTEIBHO» — HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHHit. B 4aCTHOCTH: BOIIPOC OCBELIEH JIMIIIb
YaCTHYHO; JOMYIIEHB! (PAKTHUECKHE ONTHOKHM B COEPKaHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYET 000CHOBAHKE BIOOpA MaTepHaia

5.4. IlepeyeHb BUAOB OLEHOYHBIX CPEACTB

6. YHEBHO-METOJNYECKOE 1 HTHOPOPMAIIMOHHOE OBECIHHEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomengyemas JiuTeparypa

6.1.1. OcHoBHas1 TUTEpaTypa

ABTOPBI, COCTaBUTEIN 3arnaBue, pa3MelieHHe WznarensctBo, rox | Konud-Bo

JI1.1 |Comnues FO.I1., MarepuasnoseieHue: yueOHUK sl By30B CII6.: Xumuznar, 35
[psixun E.N. 2004

JI1.2  |JlaxTuu FO.M., MarepuanoBenenue: qomymeHo ['oc. KOMUTETOM 11O M.: Anesiac, 2013 50
Jleontrena B.I1. HapOJAHOMY 00pa30BaHHUIO B KaUueCTBEe yUeOHUKA JUIS BTY30B

JI1.3 |monm pen. FO.T'. Mapounuk cranei u CIuTaBoB M.: laHOBaInimoHHoE 10
JparyHosa, MalIMHOCTPOECHHE,
A.C.3y04eHko; cocT. 2016

Hparynos I0.T., A.
3y6uenko, F0.B.
Kammpcxkuii u ap.

6.1.2. JlonomHuTEBLHAS JUTEpPATypa

ABTOpBI, COCTABUTENN 3arnasue, pa3MelneHue WznatensctBo, rox | Kommy-Bo
JI2.1 |Mos6epr P.K. Marepuanosenenue: yued.mocodue Jyisi TEXH. By30B M.: Beicu. mik., 56
1991
J12.2 |Topomnuuenko B.U. [ u [Marepuanosenenue: [lpaktukym: 1iist By30B M.: 11
ap.] YHuBepcuTeTcKas

kuura, Jloroc, 2006

JI2.3  |Konecos C.H., Konecos [MaTepuanoBeaeHue U TEXHOIOTUSI KOHCTPYKIIMOHHBIX M.: Bercu. k., 1
n.C. MaTepHajoB: y4eOHHK I By30B 2007

J12.4 |Hopunsckuii uaayctp. |Knaccudukanus, MapkiupoBKa U CBOMcTBa 1BeTHbIX MeTauioB |Hopunsck: HUU, 28
uH-T; cocT. ASL. U CIUIABOB: METOJ. yKa3aHHs K IPAKTUUECKUM paboTam 2010
Capadanona

JI2.5 |KoncranTtunoB E.I'. MarepuanoBeeHue: 1a00paTOPHbIH NPaKTUKYM Hopunbck, 1998 4

JI2.6 |Capadanosa A 5. MarepuasnoBeieHHE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX Hopwubsek, 1999 31

Mmarepuanosn: JIabopaT. IpakTUKyM




ABTOpBI, COCTABUTEIH 3arnaBue, pa3MeleHUe WznarensctBo, ron | Komuu-Bo
JI2.7 |Apun M.X., Mockanes |TexHOIOrHsS KOHCTPYKIHOHHBIX MaTepHAIOB U M.: Beicu. 1mk., 47
M.A. MaTepHaloBeieHUe: YUeOHHK 11 HEMAIIMHOCTPOMT. CIIeIl. 1990
BY30B
J12.8 |Boroayxor C.H1., Ko3uk [MarepuanoBenenue: pexkomennosano ®I'60Y BIIO M.: 20
E.C. "MockoBckuii roc. TexHosor. yH-T "CTAHKHWH" B kauectBe  |MamunHocTpoeHue,
y4eOHHMKa JJIs CTYJICHTOB BY30B 2015
6.1.3. MeTroauueckue pa3paboTku
ABTOpBI, COCTABUTEIH 3arnaBue, pa3MelieHUe WznarensctBo, ron | Komuu-Bo
JI3.1 |Temnep I0.A., MarepuanoBeneHue: Yued. mocodue aisi By30B M.: Metamnyprus, 35
Paxmrant A.T. 1989
JI3.2 |cocr. MarepuanoBeneHue. Beioop MaTepHaioB 1 pe:KUMOB Hopwuiisck, 2001 4
E.I". KoHCTaHTHHOB; 00paboTKH, 00ECTICYNBAIOIINX MOTYICHHE ONITUMATbHBIX
Hopunsckuit mHAYCTp. |9KCIUTyaTaIMOHHBIX CBOMCTB J€TaIel: METO/. YKa3aHUS K
HH-T MIpaKTU4eCKOH padoTe s cryneHToB  cren. 170900
JI3.3 |Hopunbckuii unpyctp. [MarepuanoBenenue. Teopust U TEXHOJIOTHS TEPMUIECKON U Hopuisck, 2006 6
HH-T; COCT. XHMHUKO-TEPMHIECKON 0OpaOOTKH: METOIMIECKUE YKa3aHUs K
A.S.Capadanosa caMOoCTOsATeNbHON paboTe
JI3.4 |Konaues b.A., Enarun |MertamioBeenue u TepMuieckas 00pad0oTKa IIBETHBIX M.: MUCHUC, 2005 8
B.1., JIuBanos B.A. METAaJUIOB U CIIJIABOB: YYCOHHK IS BY30B
JI3.5 |Hopunbckuii uapyctp. |Knaccudukamus u MapkupoBKa YyTyHOB U YIJIEPOJUCTBIX Hopunsck: HUU, 8
HH-T; cocT. A.5. cTasieil: METO/. YKa3aHUs K IPAKTUIECKUM paboTam 2007
Capacganosa
JI3.6 |Hopunbckuii uaayctp. |Knaccudukaiius,, MapkupoBKa U CBOWCTBA JIETUPOBAHHBIX Hopunsck: HUU, 49
uH-T; cocT. CapadaHOBa |KOHCTPYKLIMOHHBIX CTAJICH: METO/. YKa3aHHs K IIPAKT. 2011
A A paboram
JI3.7 |Koucrantunos E.I'. MerauioBeneHue u TepMuyeckas oopabdorka: Jlaboparopusiii  |Hopuibck, 1994 37
MPaKTHKYM
JI3.8 |Ap3zamacos b.H., MarepuanoBenenue: yaeOHUK I BTy30B M.: 40
Cupnopun N.H., MammHocTpoeHue,
Kocomnamos I'.®. 1986
6.2. Ilepeyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"
31  [\nii-ftp\Education ~ S:\Kacenpa TM u O
32 |Hayuno-texuuueckuii xypHan "Bonpocsl matepuanosenaenus”  Hayuno-TexHuueckuil xypHal «Bompocsl
Mmarepuanosenenus» https://elibrary.ru/title_about.asp?id=37686
23 |Jlabopatopusie pabotel  S:\Kagenpa TM u O\Marepuanosenenne\Matepuanosenenre 1t CM MM\JIaGopatopHsie
pabotel MeTasioBeicHue
34  |lIpaktudeckue padotel  S:\Kadeapa TM u O\Marepuanosenenne\Marepuanosenetue it CM MM\ Ipaktudeckue
paboThI
6.3.1 IlepeyeHs NporpaMMHOro odecrnevyeHus
6.3.2 Tlepeyennb HHGOPMAMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|HayuHo-TexHI9IeCKHi KypHaI «Marepranosenenue» http://www.nait.ru/journals/index.php?p_journal_id=2
6.3.2.2|Hayunas undpopmannonsas oudimmorek. XXypuan "Marepuanosenenne" elibrary.ru/title_about.asp?id=7878
6.3.2.3|Hayunast uapopmaimonHast 6uOIMOTEK.
6.3.2.4|KypHan "MarepuanoBeleHrue U TepMUUYecKas 00paboTKa METalIOB
6.3.2.5|HayuHo-TexHr9ecKmii )KypHai «Bompocs Marepuanosenenus» https://elibrary.ru/title_about.asp?id=37686
6.3.2.6|«eLIBRARY.RU» OO0 «PYH3b»: loroBop NeSU-16-05/2015r. ot 06.05.2015T.
6.3.2.7|HayuHo-TeX HI9IeCKHI sKypHaN «Bompockl Marepuanosenenus» http://www.crism-prometey.ru/science/editions/
6.3.2.8
6.3.2.9|HpopMaiIOHHEIE PECYPCHI:
6.3.2.10|9nekrponHble pecypesl u3narenscrea «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CornacHo cormnamieHuto o
CO3JJaHUH
6.3.2.11| b opMaIiMOHHO-CITPABOYHBIN MTOPTAN TI0 METAJUTYPIHH 1 TUTeiiHOMY nipon3BoacTBy http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.12|llenrpansubiii Metautnyeckuii mopran P® http://metallicheckiy-portal.ru/marki_metallov




6.3.2.13|NudopmarmonHo-cripaBouHblii mopran Mapounuk craneii u crutaBos http://www.splav-kharkov.com/choose_type.php

6.3.2.14|Undopmannonusrii npoext Materiology.info http://materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOY JI)

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

7.2|TIpoexTop Epson EB-485Wi ¢ nHTEpaKTHBHBIM SKPAaHOM.

7.3|MuKpOoCKOIBbI MeTaIIorpaguuecKie HHBEPTUPOBaHHbIC arperaTHbie JlTaboMer-U ¢ crcTeMoi BU3yaliu3aliy 1
KOMIUIEKTaM MUKPOLLUIU(OB - 3 mT.

7.4|Muxkpockonsl Merayorpapuyeckue MUM-7 — 4 wt., MMII-4 (1 mt.).

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

7.6(JIyner Bpuaens - 6 wT.

7.7|Habopsl MUKpOILTH(OB CILIABOB.

7.8|YueOHble KHHO(UIBMBIL.

7.9|YueOHble Ipe3eHTaIMN.

7.10{Harpesarensubie neun CHOJI (3 mirt.).

7.11|Masraukossle kompsl 1TK-30, KM-0,5.

7.12

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHHUIO JTUCHUILIIMHBI (MO Y JIST)

S:\Kadenpa TM u O
Kypcosas pa60T2}' OBOCHOBAHMUE BBIBOPA KOHCTPYKHI/IOHH\[)IX MATEPUAJIOB U PASPABOTKA PEXXMMOB X
TEPMUYECKOU OBPABOTKU JJI UBT'OTOBJIEHUS AETAJIEU MAIIIMH U OBOPYJOBAHU S

METOJIMYECKUE YKA3AHHS BBIITOJIHEHWIO KYPCOBOM PABOTHI

BrImonHeHne 3a1aHui IpexycMaTprBaeT 000CHOBAaHHBIA BEIOOP MaTepHaa 1 ero 00paboTKM, B HAHOOMBIICH CTCTICHN
o0ecneunBaloIuX 3KCIUTYaTAMOHHYIO HaJIeKHOCTb U JONTOBEUHOCT JIeTaneil U KOHCTPYKIUH TEXHOJIOTH4ecKoro ooopyaosanus. B
3aIaHUSX CHOPMYITHPOBAHEI XapaKTEPHBIC CBOMCTBA M SKCILTyaTAI[MOHHBIE yCIOBUSA KOHKPETHBIX JeTaleil, HCIIOIb3yeMbIX MpH
U3TOTOBIIEHHUH JieTajei 000pyJ0BaHHS METAJLTYPIHYECKUX 3aBOJIOB.

Jnst pemmeHns 3aga4 HEOOXOIMMO:

- IPOAHATIU3UPOBATH YCIOBHS pabOTHI AeTanel (Harpy3ka 1 XapakTep ee MPUI0KEeHUs, TEMIEepaTypa  T.1.), 4TO IO3BOJIIET
OIIPEeNIeNINTh CBOMCTBO (TPYIITY CBOHCTB), 00ECTIEUNBAIONINX SKCILTyaTalHOHHYIO HaJIe)KHOCTh U JJOJITOBEYHOCTh KOHKPETHOH 3a1atH;
- yKa3aTbh BO3MO>KHbIE BH/IbI BHIXOJa U3 CTPOS WM Pa3pyLIeHUN AeTanel, UX Haubosee BEpOsTHbIC IPUUUHEI;

- IPOAHANM3NUPOBATH METOIBI M3TOTOBICHHS JeTaly (JINThE, KOBKA, IITAMIIOBKA, CBAPKA, PE3aHUE) C YUETOM TEXHOJIOTHIECKHX
CBOMCTB NIpeJJIaraéMbIX MaTepHaoB;

- U3 TIpe/yIaraeMbIX MaTepHaloB BEIOpATh MHCTBEHHO IPHEMIIEMEIi 1 obecriednBaomuii TpedyeMble cBOCcTBa, 000CHOBAB CBOH
BBIOOD CPaBHUTENBHOHN OLIEHKON MEXaHUYECKHUX, TEXHOJIOTHYECKHUX U SKCILIyaTallMOHHBIX CBOMCTB BCEX MAaTEPUAJIOB,
IPEeI0KEHHBIX B 3aJa4e;

- yKa3aTh IPyIIly BEIOpAaHHOTO MaTepHalla [0 Ha3HauCHUIO (KOHCTPYKIMOHHBIE, OOIIET0 WM CIIELMAIN3UPOBAHHOTO HA3HAYCHUS,
UHCTPYMEHTAJIbHbIE MJIM CTAJIU CO CIEHANbHBIMU (PU3MYECKUMU HIX SKCILTYyaTalHOHHBIMU CBOMCTBAMU), OXapPaKTEPH30BATh
OCHOBHBIE TPeOOBaHMS, IPEABIBIAEMBIE K JAHHOH IPyIIe CBOUCTB;

- IPUBECTU XUMUYECKHUH COCTaB BEIOPAaHHOIO MaTepHalla, yKa3aTb CBOICTBA B HCXOJHOM COCTOSIHUM (COCTOSIHUU NOCTABKK) U IOCTIE
IIPUMEHEHUs yIIpouHsonel 00paboTku (B TOTOBOM U3JCIHHN);

- OPEUIOKUTh U 0O0CHOBATH (B CiIyyae HEOOXOJUMOCTH) PEXHUMBI TEPMUUECKOM, XMMUKO-TEPMUUECKOH 00pabOTKHU MK HAKIMa,
CHOCOOCTBYIOIIMX JOCT)KEHHIO ONTUMATBHBIX 3KCIUTyaTallHOHHBIX CBOHCTB MaTepHana,

- 0XapaKTepU30BaTh BIUSIHUE JIETHPYIONIUX YJICMEHTOB B 00ECIIEUeHNHN CIICIUATBHBIX U MEXaHMYECKUX CBOMCTB CTAJIM WJIM CIIaBa U
Ha IpeBpalleHus B IPoOLecce TEPMUUECKOH 00paboTKu







