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1. HEJIX OCBOEHUSA JUCIHUTIIINHBI

11

O3HakoMJIeHHE C 0a30BBIMH ITOHATHIMH MaTEPUAIOBEACHUA U ICPCIIEKTUBHBIMHA HAIIPABJICHUAMHU Pa3BUTHA Haquoﬁ

MEICJIH B 00J1aCTH MaTepUuaJIOBEICHU .

1.2

3anauu y4eOHO# TUCIUILTUHBI « MaTepruaioBeICHUEY

13

,HB.TL CTYJICHTaM 3HaHWA U HaBBbIKH, ITO3BOJIAIOIIUE MIPUMEHATH METOABI CTaAHAAPTHBIX HUCTIBITAaHUH 110 OIIPEACICHUIO
MEXaHHYECKUX CBOMCTB U TEXHOJOTHYCCKUX TOKa3aTeen HCIIOJIb3YEMBIX MaTCpHUaIOB, a TaK )K€ YMCHUC BI:I6I/IpaTB

MaTepualbl AJisl U3rOTOBJICHUS ,I[eTeJ'IefI IIpH U3rOTOBJICHNH TEXHOJIOTUYCCKUX MAIlIMH

1.4

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbHON MOATOTOBKE 00y4al0Ierocs:

211

TexHomorus KOHCTPYKIHOHHBIX MaTE€PpHUAJIOB

212

duzuka

213

Xumus

214

Beenenue B npoduiis

2.15

ConpoTuBieHre MaTepHaIoB

2.1.6

TexHOI0THA KOHCTPYKIIMOHHBIX MaTEpHAJIOB

2.1.7

dusurka

2.1.8

Xumus

2.19

Beenenue B mpoduib

2.1.10

COHpOTI/IBJ'IeHI/Ie MaTepuaioB

2.2

JMCIMIUIMHBI M MPAKTHKH, /IS KOTOPBIX 0CBOEHHE JAHHOM TUCHUNINHBI (MOYJIsl) HEO0XOHMO KaK
npeAlecTByoLee:

221

Koppo3us 1 3ammTa METajuioB OT Hee

222

Mertamnopexyiee 000pyoBaHHE

2.2.3

Meraurypruueckre MaluHbl ¥ 000pyIoBaHHe

224

CrenriaaBsl METaJIOBEICHUS

225

TexHoJ0THYECKHE IMHUU U KOMILJICKCHI MCETAJLITyPIruiC€CKuX Mpon3BOACTB

2.2.6

Boccranosnenue ,E(eTaHeP'I METAJIIIYPIru4€CKoro O60py,[[0BaHI/UI

2.2.7

FI/I,I[paBJII/I‘IeCKI/Ie U ITHEBMAaTHYCCKUE MalllMHbI

2.2.8

Ha,[[e)KHOCTB, OKCIITyaTaluusa U pEMOHT METAJIITYPIrU4€CKUX MalllMH

229

JluHamMyKa ¥ IPOYHOCTb METAJUTYPrU4E€CKUX MAIIUH

2.2.10

Koppo3us 1 3amunTa METaJIoB OT Hee

2211

Meramnopexyiiee 000pyIoBaHHe

2212

Mertannyprudeckue MalinHbl 1 000py10BaHHE

2.2.13

CHeL[FJIaBBI MCTAJIJIOBECACHUSA

2.2.14

TexHomoTHYeCKHe JIMHUU U KOMILJIEKCHI METAJLITYPIrU4C€CKUX NNPOU3BOJACTB

2.2.15

BoccranoBieHue feTaneil MeTaTypruieckoro o0opyaoBaHus

2.2.16

rI/UIpaBJ'[I/I‘{eCKI/IC 1 IHEBMATHYCCKUEC MalllMHbI

2.2.17

Ha}IC)KHOCTB, OKCIUTyaTalus 1 pEMOHT METAJUTYPIruiCCKUX MalllnH

2.2.18

I[I/IHaMI/IKa 1 IPOYHOCTH METAJUTYPIruiCCKUX MalllnH

3. KOMIIETEHIIMHX OBYYAIOIIEIOCA, @OPMUPYEMBIE B PE3YJIIbTATE OCBOEHUSA JUCITUITIJIMHBI

MOLIYJIs)
OIIK-12.1: O6ecneynBaloT 1 3aiaHHbIE MIOKA3aTeJIM HA/IEKHOCTH Ha 3TeNax NPOeKTUPOBAHUS
3narth:
Ymern:
Baagern:

OIIK-5.1: Cnioco0en y4acTBOBaTh B pa3padoTKke KOHCTPYKTOPCKOI TOKYMEHTAllUM B 00J1acTH NpodeccHoOHAIbLHOIM

JesiTeJIbHOCTHH ¢ yuyeToM TpedoBanuii ECK/

3HaTh:

YmMmernb:




Baagern:

B pe3yjabTare 0OCBOCHUA JUCHHUIIIMHBI OﬁyqalﬂmﬂﬁCﬂ AO0JIZKEH

31

3HaTh:

311

OCHOBHBIC KJIaCChl COBPEMCHHBIX MaTCPpUAJIOB UX CBOMCTBA U 00JIACTH MPUMCHCHUS, IIPUHIUIIBI B1>160pa MaTEepUaJiOB;

3.1.2

3aKOHOMEPHOCTH CTPYKTYpooOpazoBaHus, (ha30BbIe MPEBPAILEHHUS B MaTepUallax, BIMUSHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha
CBOWCTBa MaTEepPHAJIOB;

3.1.3

OCHOBHBIC CTAHAAPTHBIC METOAbI OIIPCACICHUA CBOWCTB MaTepualioB, MPUHIUIIBI CPABHUTEIIBHOTO aHAJIN3a CBOMWCTB
MaTepUajioB.

3.2

YMeTh:

3.21

HCIIOJIb30BaTh Ha IIPAKTHKE COBPEMEHHBIE CBE/ICHHsI O MaTepualax, O BIUSHUU CTPYKTYp Ha CBOMCTBa MaTepHalioB;

3.2.2

AQHAIN3UPOBATh MPOLECCH KPUCTAN3AINH, 0COOCHHOCTH () (HY3HOHHBIX MEXaHU3MOB, KOHTPOIUPYIOIINX KHHETHKY
Pa3BUTHS KPUCTAJUIM3AIMH U (PAa30BBIX NMPEBPALLICHUN B TBEPJIOM COCTOSHHH METAJJIOB M CIIABOB; UCIIOJIL30BATh
JIMarpaMMbl COCTOSIHUS CILJIaBOB.

3.23

HCIIOJIB30BaTh 3aKOHbBl €CTECTBCHHBIX HAYK IIPU ITPU NPOTHO3ZUPOBAHUN HAIIPAXKECHHBIX COCTO?{HI/IfI, z[e(,’popMauHﬁ
METAJUIMYCCKUX KOHCTPYKIUA U JieTajie MalluH U MEXaHU3MOB B YCIOBHUAX 3KCILTyaTalluA

3.3

Baapners:

3.3.1

OBJIAICHUEC TCOPECTUYCCKUMU U IMTPAKTUICCKUMU METOJaMU BI;I60pa MaTCpUaJIoB C YYETOM UX MEXaHUUYCCKUX,
TCXHOJOTMYCCKHUX, OKCILTyaTallTUOHHBIX CBOWCTB

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HanmenoBanue pasneno u TeM /Buj | Cemectp / | Yacos | Kommneren- | JIutepatypa | Hute | Ilpumeuanue
3AHATUS 3aHaTHA/ Kvne nuu DAKT.
Pazgen 1. MerajioBenenne u
TepMHuYeckasi 00padoTka MeTaJIOB
1.1 Knaccudukarus marepuaioB. ATOMHO - 5 1 JI1.1 J11.2J12.1 1
KPUCTAIUTMYECKOE CTPOSHHUE METAIJIOB U J2.2J12.3
craBoB.  /JIex/ JI2.11J13.3
213233
1.2 Kpucrannuzanus metawios.  /Jlex/ 5 1 JI1.1 J11.2712.1 1
J2.2712.3
J12.11
213233
1.3 MexaHnndeckue CBOHCTBA U 5 1 JIT.1 J11.2J12.1 1
KOHCTPYKTHBHAS IPOYHOCTH METAJIOB H J12.2J12.3
craBoB /JIex/ JI2.11
213233
1.4 OmnpeneneHue TBEPJIOCTH METAIIIOB U 5 1 JI1.1 J11.2J12.1 1
CIUIaBoB 1o Metoay bpunenns /J1a6/ JI2.2J12.3 J12.8
JI2.11
213233
1.5 OnpezesneHne TBEPIOCTH METAJUIOB U 5 1 JI1.1 J11.2J12.1 1
CIUTIaBOB 1Mo MeToay Pokseria /J1a6/ J12.2J12.3J12.8
JI2.11
2109233
1.6 OmnpeneneHue yaapHOH BI3KOCTH 5 0 JI1.1 J11.2J12.1 0
KOHCTPYKUHMOHHBIX cTajei. /J1ab/ J2.2J12.3 J12.7
JI2.11
2109233
1.7 Teopwus crmaBoB./JluarpaMMBbl COCTOSTHUS 5 1 JIT.1 JI1.2J12.1 1
CHCTEM JIBOMHBIX CIUTaBOB. /JIek/ J12.2J12.3
JI2.11
21092 33




1.8 Muxpoananu3 /J1a6/ 2 JI1.1J11.2J12.1
J2.2J12.3J12.8
J2.11
213233
1.9 JKeneso u ero cmnasel.J[uarpamma 1 JIT.1 J11.2J12.1
COCTOSTHUS CHCTEMBI JKeJe30- YIIepo J12.2J12.3 J12.8
/J1ex/ J2.9 J12.11
213233
1.10 Knaccudukanus MapkupoBKa CBOICTBa 1 JI1.1 J11.2J12.1
Ha3HaueHue uyryHos. /I1p/ J2.2J12.3J12.8
J2.9
J12.11J13.3
213233
1.11 JlmarpamMmma COCTOSHHSI CHCTEMBI JKeJIe30- 1 JI1.1 J11.2J12.1
yrnepon /IIp/ J2.212.3J12.4
J2.11
013233
1.12 Teopus Tepmuueckoii oopadorku /JIex/ 0,5 JI1.1J11.2J12.1
J12.2J12.3J12.5
J2.6
JI2.11J13.2
J3.6
213233
1.13 TexHONoTHs TepPMUIECKOit 00pabOTKH 0,5 JIL.1 J11.2J12.1
/J1ex/ J2.2J12.3J12.5
JI2.11J13.2
JI3.6
213233
1.14 KoHcTpyKLMOHHBIE U HHCTPYMEHTAIILHBIE 0,25 JI1.1 J11.2J12.1
CTaJNH | cIiIaBsl /JIex/ J12.2J12.3J12.9
J2.11
213233
1.15 Knaccugukarust MapkupoBKa CBOHCTBA U 1 JIT.1 J11.2J12.1
Ha3HaueHME YTIIEePOIUCThIX cTanei. /TIp/ J2.2J12.3J12.9
JI2.11J13.3
213233
1.16 Teopus u TEXHOIOTHS TEPMHUIECKOMN 1 JIT.1 J11.2J12.1
o6pabotku /TIp/ J12.2J12.3 J12.5
J12.11J13.2
2193233
1.17 Teopust 1 TEXHONOTHUS XUMHUKO- 0,5 JI1.1 J11.2J12.1
TepMudeckoit 00padboTku /JIex/ J2.2J12.3J12.5
J12.11J13.6
019233
1.18 Knaccudukanus MapkupoBka CBOHCTBa U 1 JI1.1 J11.2J12.1
JIETUPOBAHHBIX KOHCTPYKITMOHHBIX CTAJEH. J12.2 J712.3 J12.9
Mp/ J12.11J13.3

015233




1.19

BpI60p MaTepranoB Ui TEPMUUYECKOM
00pabOTKH, BHINOIHEHNUE KYPCOBOU
paboThl, HOAroTOBKA K 3K3ameny /Cp/

100

JI1.1J11.2J12.1
J12.2J12.3 J12.5
JI12.9 J12.10
J2.11
J12.12J13.1
JI3.5J13.7J13.8
0139233

1.20

Knaccudukauus MapkupoBKa cBoiicTBa U
JIETUPOBAHHBIX HHCTPYMEHTAJIBHBIX CTaJei
u criaBos. /IIp/

0,5

JI1.1 J11.2J12.1
J12.2J12.3J12.9
J12.11J13.5
01092393

1.21

Teopust 1 TEXHOIOTHS TEPMHYECKON U
XUMHKO-TepMu4eckoi o6padoTku /IIp/

0,5

JI1.1 J11.2J12.1
J12.2J12.3
J12.11J13.1

JI3.2J13.5J13.6
019233

1.22

CraBbl Ha OCHOBE AJFOMMHUS M TUTaHA
/JIex/

0,25

JI1.1J11.2J12.1
J12.2J12.3J12.5
J12.7J712.9
J12.11J13.7
0139233

1.23

Teopust U TEXHOIOTHS TSPMUYECCKON U
XHMHUKO-TepMHuecKoi 00padotku /T1p/

0,5

JI1.1J11.2J12.1
J12.2712.3
J12.11J13.1

JI3.2J13.5J13.6

J3.7
0132353

1.24

Kiraccudukamyst MapKUpOBKa CBOWCTBA U
Ha3HAYEHHE BETHBIX METAJIOB U CILIABOB
(crtaBoB Ha ocHoBe Al, Ti) /TIp/

0,5

JI1.1J11.2J12.1
J12.2J12.3 J12.9
J12.11J13.4
JI3.8
0103233

1.25

CriaBbl Ha OCHOBE MeIu U Maruus /J1ex/

0,25

JI1.1 J11.2J12.1
J12.2J12.3J12.9
JI2.11J13.4
JI3.8
013233

1.26

Knaccudukanus MapkupoBka CBOWCTBA U
Ha3HAYCHHE IIBETHBIX METAJUIOB U CIIJIABOB
(crutaBoB Ha ocHose Cu, Mg) /TIp/

0,5

JI1.1 J11.2J12.1
JI2.2J12.3
J12.11J13.4

JI3.8
019233

1.27

DnekTpoTexHuueckre marepualsl /I1p/

0,5

JI1.1 J11.2J12.1
J12.2J12.3
JI2.11J13.4
0109233

1.28

AHTH(PUKINOHHEIE cTITaBh! /JIex/

0,25

JI1.1 J11.2J12.1
J12.2J12.3
J2.11J13.4
019233




Pa3gen 2. Hemera/uimyeckue
MaTepuaIbl
2.1 ITmacTryeckue, KOMIIO3UIIMOHHEIE U 5 0,25 JI1.1 J11.2J12.1 0
pe3uHOBBIE MaTepuaisl /Jlex/ JI2.2J12.3
J2.11
219233
2.2 Knestiue, 1akokpaco4HbIe, 5 0,25 JI1.1 J11.2J12.1 0
HeopraHuyeckue mMarepuansl /JIex/ J12.2J12.3
J2.11
219233
2.3 Hewmerannnueckue marepuanst /Cp/ 5 6 JI.1J12.11 0
21092

5. ®OHJ OHEHOYHbIX CPEJICTB

5.1. KouTpoabHbie BONPOCHI U 3aIaHUS

Bomnpocs! U1 NOATOTOBKH K 3K3aMEHY.

1. 3HaueHHne Kypca B MHXKEHEPHOIT HoAroToBke. Pois MaTepnanos B coBpeMeHHOH TexHUKe. Kiraccudukanis MeTamaeckux 1
HEMETAJNIMYECKUX MaTepUallOB.

2. ATOMHO-KPHCTAJUTYECKOE CTPOCHHE METAILIOB. THITBI KPHCTAIIMIECKHX PEIIeTOK, NX mapameTpsl. Kpucramtorpaduaeckoe
0003HaYeHNE ATOMHBIX IJIOCKOCTEH W HANIPSHKCHUH.

3. AHM30TpOMHS, CBOWCTBO MeTaioB. [ToMuMopdHbIe 1 MarHUTHBIE IPEBPAILICHHUS B METAJJIax.

4. CtpoeHue peanbHbIX KpUCTA/LUIOB. Bujbl 1edekToB KpHCTauINuecKoro CTPOSHHUS, UX XapaKTepUCTUKA U BIMSHHE Ha CBOMCTBa
METaJUIOB.

5. Kpucrammusanus xKuakux Metawios. TepMoauHaMudeckue OCHOBBI (ha30npeBpaleHuil; hakTopsl, BIUAIONNE Ha IPOLEcC
KPHUCTAJUIM3al1UH YUCTBIX METAJLIOB.

6. YpaBieHue IpoLeccoM reTeporeHHol kpucTau3anud. MoaudunupoBaHue )Xuakoro Meramia. CTpoeHue MeTalIudecKoro
cnuTka. JIukBanys B clulaBax.

7. MexaHu4eckue CBOMCTBA, ONpeeNIsieMble IPH CTATUYECKUX UCIBITAHUAX IIPOYHOCTH, IIIACTUYHOCTH. TBEPAOCTD U €€
XapaKTepUCcTHKa. MeTo bl OIpeNeIeHUs] MEXaHUUECKOTO XapaKTepa IPU CTATHYECKOM Harpy KEeHHU.

8. MexaHuueckue cBOMCTBa, ONpeessieMble IPH JUHAMHUECKOM HarpyKeHUU. Y JapHas BA3KOCTb, XJIa[HOJIOMKOCTb.

9. CoiicTBa MeTaIa, ONPEAEISIOIIUE J0ATOBEYHOCTD U3/IETNsS: H3HOCOCTOMKOCTD, COIPOTHUBIICHUE YCTATIOCTU, KOHTAKTHAS BA3KOCTb.
10. OcTraTouHble HAaPSDKEHUS U UX BIMSHUE HAa CBOMCTBA METAJUIOB U CIUIaBOB. I1yTH MOBBIIEHNS IPOYHOCTU METANJIOB.
11. Hanpsoxerns u nedopMarys: yrpyras 1 miactiudeckas aedopmanum. [ledopmarys MOHOKPHCTAIIOB U MONHUKPHCTAIIIOB,
MEXaHHU3MBI IIIACTHIECKON eopMali, CABHT, IBOHHUKOBAHHE.

12. BausiHue miacTudeckux gedopmaruii Ha CTpyKTypy M CBOicTBa MeTajuloB (Hakien). Tekctypa aedopManuu.

13. BrisiHne HarpeBa Ha CBOMCTBa Ae(OpMHUPOBAHHOTO MeTamta. Bo3BpaT u nonuronnsanus. [lepsudHas u codupaTensHas
pexpucramusanys. IIoHaTHE 0 X0JI0AHOH U ropsiue redopmanum.

14. OCHOBBI TeOpHUH CILIABOB. XapaKTEPHCTHKA OHATHIL: CIIaB, CHCTeMa KOMIIOHEHTOB, ¢aza. [Ipasuio ¢as.

15. XapaxTepucTuKa TBEPbIX PACTBOPOB, XUMUUECKUX COEIMHEHUH, IPOMEKYTOUHBIX (ha3 U MEXaHUIECKUX cMeceil.

16. luarpaMMbl COCTOSIHUSI ABOMHBIX CIIABOB U METOJBI UX NOCTpOeHHUs. JluarpaMMel cocTosiHUsL. CHCTEMBI C ONHOR
PAcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUHU. [IpaBuiio ¢a3 u npaBUiIo OTPE3KOB.

17. AnarpaMma COCTOSIHHS JUISl CIUIABOB, 00OPa3yroLIMX IPU KPHCTAIUIM3ALUY MEXaHUYECKUE (IBTEKTHYECKUE) CMECH.

18. JlnarpamMma cOCTOSIHUS CIUIABOB C OrPaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHHH.

19. MuarpamMma cOCTOSIHHS UL CILIABOB, 00Pa3yIOUX XUMHYECKUE COETUHEHHS.

20. lnarpaMMBbI COCTOSIHUS CIITIaBOB, KOMIIOHEHTBI KOTOPBIX MMEIOT IOJMMOP(HBIE IPEBPAIeHHs. DBTEKTONIHOE IPEBpalCHUE B
CILIABaX.

21. CBs3b MeXly CBOMCTBAMM  CILIABOB M TUIIOB IMArpaMM COCTOSTHHUS.

22. IlonsATue 0 AuarpaMmax COCTOSHHS TPOMHBIX CILIABOB.

23. lnarpaMMBbl COCTOSIHUSI CHCTEMBI JKeJe30-11eMeHTHT. KoMITOHEeHTHI, (ha3bl U CTPYKTYPHBIC COCTABIISIOIINE CTanel u OenbIx
4yTryHOB. [IX XapaKkTepHCTHKHU, yCI0BHs 00pa30BaHUs U CBOKCTBA.

24. JluarpaMma COCTOSIHUSI CUCTEMBI JKeJ1e30-TpaduT.

25. Brusiaue yriepoja ¥ HOCTOSHHBIX MpUMeceil Ha cBolcTBa ctanmy. Kiaccudukamnus u MapkupoBKa yTIIEPOMUCTHIX CTANCH 110
croco0y BBIIUIaBKH, KaUYeCTBY, HA3HAYECHUIO.

26. BausHue 1erupyromux 31€MEHTOB Ha CBOUCTBA CILIABOB Kelle3a, (a3bl, 00pa3yeMble JIETHPYIOIUMHU 3JIEMEHTAMU — TBEPbIE
pacTBOPEI, KapOuael, HHTepMeTAIUABL. CTPYKTYPHBIE KIIACCHI JIETHPYIOIINX CTajlel B yCIOBUAX PABHOBECHS U OXJIAXICHUS Ha
BO3JIyXe.

27. Knaccuguxarys, cBOMCTBAa M Ha3HAUCHUS YyI'yYHOB. BinsiHHE TOCTOSHHBIX IpHMecel Ha CBOWCTBA YYT'YHOB.

28. CpoiicTBa, IpeBpallleHue cTanu Ipu Harpese. PocT 3epHa aycTeHuTa. BausHue pasMepa Ha MEXaHUYECKUE U TEXHOJIOTHYECKUE
CBOMCTBa cTanyu. BiusiHue nerupyromux 3JIeMEHTOB Ha POCT 3€pHa ayCTeHUTa. BinsHue pasMepa Ha MEXaHUYECKUE U
TEXHOJIOTHYECKUE CBOMCTBA CTalM. BiusHUe nerupyromux 3J1eMEHTOB Ha POCT 3€pHA ayCTEHUTA.

29. IIpeBparienus nepeoxIakKIeHHOTO ayCTeHUTa. JlmarpaMMbl  M30METPHUYECKOTO paciaia NepeoXIakIeHHOTO ayCTEHUTA.
IlepauTHOE MpeBpaleHne, IPOMEXKYTOYHOE IPEBPALEHNE, MAPTEHCUTHOE IIPEBPAILLEHHE: IPOLYKTHI Pacnaa ayCTeHUTa U UX
CBOMCTBA.




30. [IpeBpaienre npu HarpeBe 3aKkajieHHOH cranu. BiusHue TeMnepaTypsl 1 IPOU3BOIUTEIBHOCTH HarpeBa Ha CTPOSHHE U CBOMCTBA
ctanu. O6partHas 1 HeoOpaTHMast OTIyCKHAs XpyIKocTh. CTpoeHue cTany.

31. O0uias xapakTeprucTHKA IIPOLIECCOB TepMUUECKol 00paboTku ctanu. OTur nepsoro poga. Oxur sroporo pona. Hopmanuzarust.
32. 3akanka cTajii: BEIOOp TEMIIEPaTyPhl 3aKAJKH M 3aKaJOYHBIX Cpell. 3aKATHBAEMOCTh CTAIU M (DaKTOPHI, BIHUSIONINE HA HEe.
BnusiHue nerupyromux 3JIeMEHTOB Ha MPOKaINBAaeMOCTh cTaii. CriocoObl 3aKaKH.

33. Ormyck cranu. Bunbl v Ha3HaueHHs OTIycKa. TeXHOJIOTH MPOBEIEHUS OTITyCKa.

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

35. ®usnuecKkre 0OCHOBBI XMMUKO-TEPMUYECKOH 00paboTKu. CBsI3b MEX/y AUATPAMMOM COCTOSIHUS U CTPYKTYpoit au((Hy3HOHHOTO
CJIO0AL.

36. Llemenranus. Mexanu3m o0pa30BaHHs IEMEHTOBAHHOTO CJIOS M €r0 CBOicTBA. Pa3HOBHIHOCTH IIEMEHTAIIMHU: B TBEPIOM
kapOropuzarope, ra3oBas HeMeHTalus. TepMudeckas o0paboTka rmocie neMeHTauny. O61acTe NPUMEHEHHS.

37. AzotupoBanue, }asbl, 00pazyronuecst B a30THPOBAHHOM cJioe. Pa3HOBUIHOCTH a30THPOBaHMS: Ta30BOE a30THPOBAHUE, HOHHOE
a30THPOBaHKE, A30THPOBAHUE B )KUIKUX cpeax. TexXHOIorus u 00J1acTh IPUMEHEHHS.

38. [luanupoBanue cranu. Bussl inanupoBanus. TexHOJIOTHSA, CBOCTBA, 0071aCTh MPUMEHEHUSI.

39. CymHocTs muddy3noHHON MeTauM3auui. MexaHu3Mbl HachIIIEHHUs TOBEPXHOCTHOTO CJI0S1 MeTaJulaMu. Pa3zHOBHIHOCTH

I PY3MOHHON METaLTH3AINH (XPOMHUPOBAaHKE, ATATUPOBAHNUE), 00JIACTH IPUMECHEHHSL.

40. TToBepxHOCTHasI 3aKaJKa, €€ BUIbI U 00JIACTH IPUMEHEHUSI.

41. MeTopl MOBEPXHOCTHOTO YIPOYHEHUS: IpodecTpyiiHas 00paboTka, 00paboTKa poJIMKaMHu U T.J. BiIusHUEe TOBEPXHOCTHOTO
HAaKJIeTIa Ha TIpeJie BEIHOCIUBOCTH.

42. KoHCTPYKLIMOHHBIE CTalIU, TPEOOBaHMsI, IPEAbIBIIEMbIe K HUM. JIerupoBaHHbIE KOHCTPYKIIMOHHBIC CTAJIH, X MaPKHUPOBKA,
aBTOMATHbIE, IEMEHTUPYEMBIe, YIydIIaeMble, PECCOPHO-TIPYKUHHBIE, IaPUKOIIOIIHITHIKOBEIE, HX TepMHYecKas 00padoTka.

43. BICOKOTIPOYHBIE MAPTEHCUTHO-CTAPEIOLIE KOHCTPYKIIMOHHBIE CTAJIH, MX TepMHUYecKas o0padboTka. M3HOCocTOlKNE
BBICOKOMAPTaHIIEBBIC CTAJIH, MX TEPMUYECKas 00paboTKa.

44. BICOKOJIETUPOBAaHHBIE KOHCTPYKIIMOHHbIE KOPPO3UOHHOCTOWKHE cTalli. Busl koppo3un. OCHOBHbIE IPUHIIMITBI CO3JaHUS
HeprKaBeIOLINX CTaneil. XapakTepHCTHKa XPOMUCTBIX X XPOMOHHUKEIIEBEIX HEP)KaBEIOLIHX CTaJEH.

45. YKapocroiikue KOHCTPYKIIMOHHBIE CTaIH. [ a30Bas koppo3usi. OCHOBHBIE IPUHIUIIBI CO3aHUS KAPOCTOUKUX CTAJICH.

46. KoHCTpYyKIIMOHHBIE kKapocToiikue ctaim. JKaponpodHoCTs, ITyTH ee moBbImeHus . CTaly NepIuTHOTO MapTEHCUTHOTO,
MapTEHCUTHO-(EPPUTHOTO U ayCTEHUTHOTO KIIACCOB (C KapOUIHBIM U HHTEPMETAUTUIHBIM YIUIOTHEHHEM ).

47. IHCTpyMEHTAaJIbHBIC CTAJH U CIUTaBbl. Kiiaccudukanus 1 MapKUpOBKa HHCTPYMEHTAIBHBIX cTajel. CTajau HeTeIIOCTONKHE,
MOJIY TETNIOCTOWKUE U TETUIOCTOMKHE ISl PEXKYIEro MHCTPYMEHTA, UX TepMuueckas o0paborka. Craiau A U3MEPUTEILHOTO
HHCTPYMEHTA.

48. Cranu ¥ CcruiaBel ¢ 0COOBIMH (PU3UUECKUMH CBOWCTBAMU. MarHUTOMSTKUE U MATHUTOTBEP/IbIE CTAIN U CIuIaBbl. CTaJM U CILIABHI C
BBICOKUM 3JIeKTpoconpoTusieHneM. CIUTaBb ¢ 33/IaHHBIM TEMITEPATYPHBIM KO GHUIIEHTOM PaCIIHpPEHUSL.

49. Matepuaibl, 1oJy4yaeMble METOIOM MOPOIIKOBOW METAJLITypriM: TBEPbIE CIUIABbI, KOHCTPYKIMOHHBIE, TIOPOIIKOBbIE MaTEPUAIIBL.
50. TuTaH 1 ero cIuaBbl, UX KIaccupukanus. Tepmudeckas 00padoTKa aTFOMUHUEBBIX CIUIABOB. O0IacTh NPUMEHEHUSI TATAHOBBIX
CILIABOB.

51. AnroMUHHH 1 €T0 CIUIaBhl, UX Kiaccudukanus. Tepmudeckas 00padoTKa aTFOMUHUAEBBIX CIUTaBOB. O0IacTh MPUMEHEHUS
TUTAHOBBIX CIIJIAaBOB.

52. Menp u ee cruiaBbl. JlaTyHb, OpOH3BI, UX CBOMCTBA, COCTaB, 00JIACTH NPHUMEHEHHSI.

53. LuHK, 0J10BO, CBUHEL ¥ WX cIuiaBbl. [{uHK 1 ero crutaBbl. OJ10BO U ero cruiaBbl. [Ipunon Ha OJIOBSHHOM U CBHHIIOBOI OCHOBE.
54. AHTHQPHUKIHOHHBIE CIUIABHI HA OJIOBSHHCTOM, CBUHIIOBHCTON 1 IIMHKOBOM OCHOBE.

55. JlakokpacouHble, HEOPraHUYECKUE MATEPUAIIbI, MX KJIACCH(HKALIUSA CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. IInacTudyeckue MaTepraibl, UX KiaccH(UKalys cBOUCTBA U 00JaCTH IPUMEHEHHSL.

57. KoMno3uuuoHHbIe MaTepHabl, UX KIacCU(UKaLUs CBOHCTBA U 00JIaCTH NIPUMEHEHHS.

Bompocs! 1uist mpoBeneHus KOHTPOJIS 3HaHUH 10 TeMe TepMudeckas 1 X TO MeTauioB U CIUIABOB.

BOITPOCHI J1J11 KOHTPOJIS 3HAHUIA

1. T'oMoreHH3aMOHHBII OT)KUT CIDTaBOB (Ha3HAYEHHE, CTPYKTYPHBIC H3MEHEHUS I I3MCHEHHUS CBOICTB, PEXUMEI M 00-TacTH
IIPUMEHEHUs).

2. lopeKkpHCTaUTH3aIIMOHHBIN OTKHUT METAJUIOB 1 CIUIABOB (Ha"3HAYCHHE, CTPYKTYPHBIC H3MEHEHHS U N3MEHEHHUS CBOUCTB, PEIKHMBI U
00J1acTH IPUMEHEHUS).

3. PexpHcTaM3aOHHBIA OTXKHUT METAJIIOB H CIUIABOB (Ha3HAYEHUE, CTPYKTYPHbIE H3MEHEHHS 1 H3MEHCHUSI CBOWCTB, PEXXUMBI H
00J1acTH IPUMEHEHUS).

4. OcTaTo4HBIC HANPSDKEHHS B METalIaX ¥ CIDIABaX, X IPOMCXOXK/CHNE U BIMSHUC HA CBOICTBA H IIOBEACHNE METAIIHIECKAX
U3 pu 00paboTKe U IKCIUTyaTalHH.

5. OTxHUT, yMEHBIIAIOMIH HANIPSHKEHUS B METAJUIaX U CIUIaBax (Ha3Ha4eHHeE, CTPYKTYPHBIC H3MECHEHS, PeXKUMEL H 00TIacTH
IIPUMEHEHUs).

6. OCHOBBI TePMOAMHAMUKH (Da30BBIX MPEBPAIICHUH IPH OXJITKACHUH U HarpeBe. Kputudaeckwuit 3apoabii 1 paboTa ero 00pa3oBaHusL.
7. CxopocTh 00pa30BaHMs IEHTPOB KPUCTAIUTH3ALUHY, JIMHEIHAs CKOPOCTh POCTA KPUCTAIIOB U CPEIHSS CKOPOCTH (ha30BOTro
HPEBPAICHYIS.

8. T'oMorenHoe u reTeporeHHoe 3apoxaeHue ¢a3. Mecta npeanoyTUTEIHHOI0 00Pa30BaHus 3apOAbIILIECH IPH I'eTEPOreHHOM
3apOXKCHHH.




9. Kuneruka ¢a3oBbIX IpeBpaiieHuii B TBEPIOM COCTOSHUM IIpU Harpese. JlnarpaMMbl H30TE€PMUYECKUX MIPEBPAICHUH U Tep-
MOKHHETHYECKUE THArPaMMBI, CIIOCOOBI HX ITOCTPOEHHMS U 3HAUCHHE.

10. Kunernka (ha30BbIX IPEBpaIIEHUI B TBEPAOM COCTOSIHUH ITPH OXJIaXKIeHUH. /larpaMMbl H30TEPMHUYECKHX IIPEBpaIleHHH U
TEPMOKHHETHYECKUE AUATPAMMBI, CIIOCOOBI HX MOCTPOCHUS U 3HAYCHHE.

11. MexaHu3M 1 KHHETHKA NpeBpalleHus GeppUTOLEMEHTUTHBIX CMeceil B ayCTeHUT. BiusHUE erupyoIuX JIEMEHTOB Ha ITpolece
00pa3oBaHMs ayCTEHUTA IPH HarpeBe.

12. 3aKkOHOMEPHOCTHU POCTa ayCTEHUTHOTO 3€pHA NIpU Harpese. [leperpes u nmepexor cranei.

13. HauanpHOeE, HAacIeICTBEHHOE U ICUCTBUTEIILHOE 3epHO ayCTEHUTa. MeTOIbI OIIEHKH CKJIOHHOCTH CTallel K POCTY 3epHa.

14. MexaHu3M U KMHETHKA NIEPIUTHOTO npeBpaieHus. QakTopbl, ONpeAeSIoNne MeXIIACTHHOYHOE PACCTOSIHUE B IIEPIIUTE U pa3Mep
MIEPIUTHBIX KOJIOHUH.

15. MexaHu3M 1 KHHETHKA MEPIUTHOro npeBpamieHusi. OCOOEHHOCTH MEPIUTHOTO NPEBPAICHUS B JOOBTEKTOUIHBIX U 3a3B-
TEKTOUJHBIX YITIEPOJUCTBIX CTANISX.

16. MexaHi3M 1 KHHETHKA MEPIUTHOTO NpeBpalieHus. BiusHue JIerupyomux 3JIEMEHTOB Ha MEPIUTHOE IPEBpalleHue ayCTeHHUTA.
17. TlonHbIi U HEMTOJHBIN OTHKUT CTaJIEH.

18. N3oTepmuyeckuii u chepouJU3UPYIOUIHNA OTKUT CTaJEH.

19. OTxur 1 HOpMaNHU3anus CTalIeH.

20. [TarentupoBanue crauei.

21. Pa3HOBHIHOCTH OTXKHTra XU HOPMaJIH3aIHsl YyTYHOB (CyIIHOCTh, HA3HAYCHUE U 00JIACTH IPUMECHCHHS).

22. Pa3HOBHIHOCTH OT)KHTra IIBETHBIX METAJJIOB U CIUIABOB (CYIIHOCTh, HA3HAYCHHE U 00JIACTH TIPUMEHCHHS).

23. 3akaika cryiaBoB 6e3 noiuMop(HOro npeBpalleHus (Ha3HaueHue, yCIOBUS HarpeBa U OXJIAKICHUS, BIMSHUE Ha CBOMCTBA).

24. OcoOeHHOCTH MAPTEHCHUTHOTO TIPEBPAIICHHUS B YTIICPOAUCTHIX CTAIISX.

25. OCHOBBI TEPMOJJUHAMUKH MapTEHCUTHOTO TIPEBPAIICHUSL.

26. Temneparypa Havajaa MapTEHCUTHOTO IpeBpaiieHns. OOpaTUMOCTh MAPTECHCUTHOTO MPEBPAIIICHUS.

27. MexaHU3M MapTEHCUTHOTO MPEBPAILEHHS: KOOTIEPATUBHBIN XapaKTep aTOMHBIX IIEPEMELICHHUI, KOTePEHTHBIH POCT MapTEHCUTHBIX
KPHUCTAJIOB.

28. MexaHu3M MapTEHCUTHOIO NIPEBPAILEHUS: KPUCTAJUIOTE€OMETPHsI IEPECTPONKH PEIIETKH ayCTEHUTa B PEIIETKY MapTeHCUTA,
JIOTIOJTHUTENBHAS 1eopManysl TP MapTEHCUTHOM IIPEBPAICHAH.

29. MUKpOCTpYKTypa U cyOCTpyKTypa CILUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTU CTPOEHHUS IIIACTUHYATOTO0 MapTEHCUTA.
30. MUKpPOCTPYKTYpa U CyOCTPYKTYpa CILIABOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOCHHS PECYHOTO MapTEHCHUTA.

31. [IpuyrHBI N3MEHEHUS] MEXaHUYECKUX CBOWCTB CILUIABOB MIPH 3aKaJIKE HAa MAPTEHCHT.

32. KuneTrka U MexaHu3M OeitHUTHOTO npeBpaiieHus. CTpOCHHE U CBOMCTBA BEPXHETO M HIKHETO OCHHHUTOR.

33. 3akanrBaeMOCTh M MPOKATUBAEMOCTh CTaJICH.

34. Buasl 1 pa3HOBUIHOCTH MPOIECCOB 3aKAIKH U3EIHHA B MAIIMHOCTPOCHH.

35. [lonHas ¥ HenonHas 3aKallka cTajei.

36. CryneHuaTas 3aKajKa U 3aKajka cTajel B IByX cpejiax.

37. U3oTepmuueckas 3aKajka cTaieH.

38. 3akanka crayieii ¢ 00paboTKON X0JI00M.

39. IloBepXxHOCTHas 3aKajika cTajeH.

40. V3MeHeHne CTPYKTYphI 3aKalIeHHBIX YITIEPOAUCTHIX cTa-Jeit mpu HarpeBe. OcOOEHHOCTH MUKPOCTPYKTYPBI H CBOMCTBA OT-
MYILIEHHOT0 MapTEeHCUTa, TPOOCTUTA U COPOUTA OTIIyCKa.

41. BiusHMe NErupyIoMmuX JIEMEHTOB Ha CTPYKTYpPHBIE H3MEHEHHUS IIPH OTITyCKE CTaJei.

42. Pa3HOBUAHOCTH OTITyCKa CTajeil.

43. Oco0eHHOCTH U3MEHEHHU MUKPOCTPYKTYPBI ¥ CBOMCTB JISTUPOBAHHBIX CTaJICH IIPU OTIyCKe. SIBJIeHHE BTOPUYHOTO TBEPICHHS
JIETUPOBAHHBIX CTaJIEi.

44. HeoOparumast 1 oOpaTtumast OTITyCKHAs! XPYIKOCTh CTallel (CYIIHOCTh, IPUYMHBI M MEPHI NIPEIOTBPALICHUS).

49. IIpyuuHbI U3MEHEHUSI MEXaHUYECKHUX CBOMCTB CIUIABOB IIPH cTapeHUU. BinsHue NpoJ0KUTENIbHOCTH U TEMIIEPATYPBI CTAPEHUSL.
50. EcrecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBUIHOCTH MCKYCCTBEHHOTI'O CTapEHUSI.

51. ®U3UKO-XMMHUUECKHE OCHOBBI POLIECCOB MOMYyYEeHUS AU DY3NOHHBIX CIIOEB.

52. DneMeHTapHbIe CTaIuK mporeccoB Aud(y3noHHOro 0O60TanIeHus TOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHMUs
oHO(a3HBIX AU HY3UOHHBIX 30H.

53. DneMeHTapHbIe CTaIuK mpotieccoB Aud(y3uoHHOr0 060TalIeHHUs TOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHMUs
MHOTO(a3HBIX TUDPY3HOHHBIX 30H.

54. llemeHTanus crajied B TBEPIOM KapOOPHU3aTOPE U KUAKOCTHAS IIeMeHTaIusl (OCHOBBI TEXHOJIOTHHU, COCTAB, CTPOCHHE M CBOWCTBA
HayTJIEPO’KEHHBIX CJIOEB).

55. T'a3oBast ieMeHTanus cranei (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHUE U CBOWCTBA HAYTTIEPOKEHHBIX CIIOEB).

56. AzoTupoBaHue cTaneil (OCHOBBI TEXHOJIOTHH U Pa3HOBUIHOCTH IIPOLIECCa, COCTAB, CTPOCHUE U CBOMCTBA A30TUPOBAHHBIX CJIOEB).
57. lluanupoBanue crayei (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHNE U CBOWCTBA ANG(Y3HOHHBIX CIIOEB).

58. HurtpouemeHranms craiei (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOSHUE U CBOWCTBA U ((y3HOHHBIX CIIOEB).

59. BopupoBanue craneii (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE M CBOMCTBA OOPHPOBAHHBIX CJIOCB).

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

61. AnutupoBanue craineil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOMCTBA AJIMTHPOBAHHBIX CJIOCB).

62. XpomupoBaHHe cTajel (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOEHUE U CBOIICTBa XPOMHPOBAHHBIX CIIOEB).

63. IluakoBaHue cTajel (OCHOBBI TEXHOJOTHH, COCTaB, CTPOCHHE U CBOICTBA IUHKOBAHHBIX CIIOEB).

64. O6ume 3a1a4l 1 MECTO TePMHUUYECKOI 00pabOTKK B MPOM3BOICTBEHHOM HPOIIECcCe.

65. CriocoObl HarpeBa M3/eui TIpU TEPMUYECKOH 00paboTKe.

66. PaGouue cpeabl A1 HArpeBa U3eNIUH Ipy TepMUUIECKON 00paboTKe.




67. Tepmuueckast 00pabOTKa C UCIIOJIb30BAHUEM 3JIEKTPOHArPEeBa.

68. [IpremMbl 1 METOBI MPEIOTBPALICHUS OKUCIICHHS U 00€3yTIIepOKHBAHUS CTAIBHBIX U3JICIHI PU TEPMHUUYECKOI 00paboTKe.

69. Kiaccudukanus KOHTPOIUPYEMBIX aTMOC(hep, MPUMEHIEMbIX MPH TEPMUIECKOIT 00paboTke, U TpeOOBaHMS, MPEABIBISEMBIC K
KOHTPOJHMPYEMBIM arMocdepam.

70. [TpuHIUIIBI TOJYYEHUs], COCTaB U Ha3HAYCHUE SHA0TEPMHUYECKOH, IK30TepPMUIECKO, aTMOCchepbl U3 aMMHaKa 1 a30THOH
KOHTPOJIMPYEMBIX aTMocdep.

71. Oxnaxxaarouye cpeabl, IpUMeHseMble IPH TepMUUecKoi 00padoTke. TpeOoBaHus, MpeabIBIsEeMbIE K XKUIKUM OXJIaXIAI0IINM
cpemam.

72. OxnaxaeHue U3JeNuii pu TepMudeckoil 0opaborke. Kpras neaabHOT0 3aKaJOYHOTO OXJIaXICHHS.

73. Oxnaxxgaromue cpepl, He MpeTepreBarofe N3MEHEHUI arperaTHOro COCTOSIHHS BO BCEM JTUAIIa30HE TEMIEPATyP OXJIAXKICHUS
W3JIETHNH.

74. Oxnaxaaromue cpesl, MpeTepreBaonie N3MEHEHHS arperaTHOr0 COCTOSHHMS B CBSI3H C X KUTIEHHEM Ha ropsiei 1o- BEpXHOCTH
OXJIaX/1aEMbIX U3/CITHH.

75. Bugpl aBroieopManiy U KacCH(pUKAIUS HCTOYHUKOB aBTO1e()OPMHUPOBAHMS TIPH TEPMUIECKOI 00paboTKe.

76. ABronedopmarmy noryhabpUKaTOB U U3JIENUIT 1101 IEHCTBUEM BHYTPEHHUX HAINPSDKEHUH U MEPHI 110 UX YMEHBIIECHHIO.

77. TexHOJOrHYECKUE CITOCOOBI MaJIOIE(OPMAITHOHHON 3aKaJIKU B MPUCIIOCOOICHUSIX M MAIIMHHON 3aKaJiKu.

78. Tepmuueckast 00pabOTKa C UCIIOJIB30BAaHUEM JIA3EPHOTO HarpeBa, ee MperMyIecTBa U HETOCTATKH.

79. Tepmuueckast 00pabOTKa C UCTIOIB30BAHUEM JIEKTPOHHOIYIEBOTO HArpeBa, ee MPeuMyIecTBa U HEAOCTaTKU.

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

81. BricokoTemIiepaTypHasi TepMOMeXaHndecKas 00padoTKa CTaperoIiX CIUIAaBOB (CYIIHOCTh, HA3HAYEHHE, BIMSHIE Ha CTPYKTYPY U
CBOMCTBA).

82. HuzkotemriepaTypHasi TepMOMEXaHUIECKass 00paboTKa cTajeH, 3aKaliBaeMbIX HA MAPTEHCHT (CYIIHOCTh, Ha3HAYCHHUE, BIMSIHUC
Ha CTPYKTYPY M CBOWCTBA).

83. BeicokoTemIepaTypHas TepMOMeXaHHuecKast 00paboTKa cTaiei, 3aKkaJTiBaeMbIX Ha MAPTEHCHT (CYIHOCTh, HA3HAYCHHUE, BIHSHUC
Ha CTPYKTYPY M CBOWCTBA).

84. Tepmomexanmueckas 00paboTka cranei ¢ gedopmaryeii BO BpeMsl IEPIUTHOTO TPEBpaIieHus (CYIIHOCTh, HaA3HAUYCHHE, BIUSHUC
Ha CTPYKTYPY M CBOWCTBA).

85. IIpenBaputenbHas TepMOMeXaHUYEeCKas 00pabOTKa CTapEIOIIUX CIUIABOB U CTaJICH, 3aKaTMBaeMBbIX HA MAPTEHCHT (CYITHOCTb,

Ha 3HAuYCHHE, BIIUSHHUE Ha CTPYKTYPY U CBOWCTBA).

86. CyIHOCTh TEPMOIUKIMYECKON 00pabOTKH U Kilaccu(UKAIHs €€ BUIOB.

87. Pa3HOBHHOCTH TEPMOLMKINYECKOH 00paOOTKH CTaleil U YyTyHOB.

88. CymHOCTb, CXeMBI OCYIIECTBICHUS U KIACCU(PHUKAIS BUIOB XUMHKO-TEPMOIMKINIECKON TepMOOOpabOTKH.

89. CymHocTs, K1accu(uKaius BUJI0B U OCHOBBI TEXHOJIOTHU BOCCTaHOBUTEILHON TEPMUUECKOH 00pabOTKH.

90. BoccranoButenbHas TepMudeckas 00padoTka B MAITHHOCTPOUTEIEHOM ITPOU3BOJICTBE.

5.2. TeMbl NUCbLMEHHBIX paboT

CamocrostenpHas paboTta .
OBOCHOBAHUE BBIBOPA KOHCTPYKIIMOHHBIX MATEPUAJIOB U PABPABOTKA PEXMMOB X TEPMUYECKOU
OBPABOTKU IJI N3I'OTOBJIEHUA AETAJIEU MAIIVH 11 OBOPYIOBAHU A

5.3. ®onH OLIEHOYHBIX CPEACTB

®OC pacnonoxer B pasaeine «CeeeHust 00 00pa3oBaTenbHOM opranu3anuny nojapasaen «Oopasosanue» oduimaibHOTO caiita 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kpurepuu oLeHKH 3HaHHI CTYACHTOB IPH NMPOBEACHUH TECTUPOBAHMUS 110 TECTY BTOPOTO THIIA: TECTOBOE 3aJlaHUE 110 TUCLUIUINHE
COJIEPIKHT 25 BOIPOCOB.

* OLeHKa «OTJIMYHOY» BBICTABJISAETCS MPH YCIOBUU NMPABUIBHOTO OTBETA CTyIeHTa He MeHee ueM 80 % TeCTOBBIX 3aJaHHUH;

* OLeHKa «XOpOII0Y» BBICTABIISETCS IPY YCIOBUH NPAaBUIIBHOTO OTBETA CTYAEHTa He MeHee 4eM 60 % TecTOBBIX 3a/1aHUiA;

* O1eHKa «yJIOBJIETBOPUTEIHHOY BBICTABISETCS MPHU YCIOBUU IIPABUIBLHOTO OTBETA CTyIeHTa HEe MeHee 45 %; .

Kpureprn OIIeHKH OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI: TOYHOCTH ONPEeTICHUI 1 OHSATHI, CTETIeHb PACKPBITHS CYIIHOCTH BOIIPOCa,
KOJIMYECTBO NPABUIILHO U MOJHOCTHIO PACKPBITHIX BOIIPOCOB!

* O1eHKa «OTIMYHO» CTAaBUTCS, €CJIU BHINOJIHEHBI BCe TPEOOBAHMS: TOUHO AAHbI ONPEAEICHHS M MOHITHU; IOJTHOCTBIO PACKPHITA
CYLIHOCTH BONPOCA; JaHBI IPABUIIBHBIC ¥ TIOJIHBIE OTBETHI HA BCE BONPOCHI; JIOTHYHO U3JI0KeHA COOCTBEHHAS MO3UIIHS;
c(hOpMyIHPOBAHBI BHIBOABI.

* O1eHKa «XOPOII0» — OCHOBHBIE TPEOOBaHHS BBINIOIHEHBI, HO IIPH 3TOM JNOMYIIEHBI HEAOUETHL. B 4acCTHOCTH, IMEIOTCSI HETOYHOCTH B
U3JI0’KEHUH MaTepHuaja; OTCYTCTBYET JIOTHYECKasi IOCIeI0BATEIbHOCTD B CYXKACHUAX; IMEIOTCS YIIYIIEHHUSI B OTBETAX.

* O1eHKa «YAOBJIETBOPHUTEIHHO» — HIMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeboBaHMil. B yacTHOCTH: TemMa OCBelleHa JIUIIb
YaCTUYHO; AOMYIIEHB! (JAKTHUECKUE OIIMOKY B COEPKaHUU OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOABL; OTCYTCTBYIOT HOSICHEHHUS K
(bopMynaM, pUCYHKH.

* OneHKa «HeyI0BIETBOPUTEILHO» — TeMa He PacKpbITa, 00HAPYKHBACTCS CYIIECTBEHHOE HEMIOHUMAaHUe TPOOIIEMBI; JaHbI HE MOJHBIE
OTBETHI MeHee 4yeM Ha 45% BOIpOCOB.

Kpurepun O1ieHKH BHIIIOJTHEHHS KYPCOBOH PaOOTHI: TPABUILHOCTD BBHITIOIHEHUS

Ol1eHKa OTIMYHO» CTABUTCS, €CJIU BBINIOJIHEHBI BCE TPEOOBAaHMS: TOUHO JaHbl ONPEAEICHUs U NOHITHU; IOJIHOCTBIO PACKPBITA




CYUIHOCTH BOIIpOCAa; JaHbl IPABUJIbHBIC, ITOJIHBIC U 000CHOBaHHBIC OTBETHI 10 BLI60py MaTe€puaioB U BUIaM TepMH‘IeCKOfI u XTO
* Onenka «XOPOI1I0» — OCHOBHBIC Tpe6OBaHI/I}I BBIITOJTHECHBI, HO IIPU 9TOM JOITYIICHBI Heno4uéTH. B YaCTHOCTH, UMCIOTCA HCTOYHOCTHU B
H3JI0OKCHUUN MaTepHralia, UMEIOTCA YIIYIICHUA B OTBETAaX.

* OneHKa «yAOBIETBOPUTENHHO» — HIMEIOTCS CYLIECTBEHHBIE OTCTYIUICHUS OT TpeOoBaHMH. B yacTHOCTH: BONPOC OCBEIEH JIMIIbL
YaCTUYHO; JOMYIIEHB! (PaKTHYECKHE OUTMOKHU B COJIEPKAHUU OTBETOB Ha BOIIPOCHI; OTCYTCTBYET 00OCHOBaHME BHIOOpa MaTepuaa

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

Onenounsle cpenctaa o kareropun "3HATDB": kypcoBas pabora, KOHTPOJIbHbIE BOIIPOCHI, TECTHI.
Ornenounsle cpenctpa o kareropun "YMETDB": kypcoBas paboTa, KOHTPOJIEHBIE BOIIPOCHI, TECTHI.

OneHounble cpeacTsa no kareropuu "BIIAJIETB":xypcoBast paboTa, KOHTPOJIbHBIE BOIIPOCHI, TECTHL.

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYHEHWE JUCHUILTUHBI (MOAY JIS)

6.1. Pexomenayemas qutepartypa

6.1.1. OcHOBHas1 TUTEpPaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue, pa3MelieHHe W3narensctBo, rog | Koamu-Bo
JI1.1 |Connues FO.I1., [Ipsxun|MatepuasioBeicHue: yueOHUK ISl By30B CII6.: Xumusnar, 35
EN. 2004
JI1.2  |JlaxTun FO.M., MartepuanoBefeHue: JOMyIeHo ['oc. KOMUTETOM I10 M.: Anbsnc, 2013 50
JleontpeBa B.IL HapOJHOMY 00pa30BaHUIO B KAUEeCTBE YUCOHUKA JUJIs BTY30B
6.1.2. lono/IHUTe/ILHAS JIMTEpaTypa
ABTODEI, COCTaBUTEIHN 3ariaBue, pa3MenieHne HsnarensctBo, rog | Kommu-Bo
JI2.1 |Temnep I0.A., MarepuanoBeneHue: Yued. mocodue ajs By30B M.: Metamnyprus, 35
Paxmrant A.T. 1989
JI2.2 |Jlaxtun FO.M., MarepuainoBeieHue: yueOHUK sl BTYy30B M.: 39
Jleontnea B.IL MammHocTpoeHue,
1990
JI12.3 |Mo3sbepr P.K. MarepuainoBeneHue: yue0.mocodre s TeXH. By30B M.: Beici. 1ik., 56
1991
JI2.4 |T'opomuuuenko B.U. [ u [Marepuanosenenue: [Ipaktukym: ais By30B M.: 11
ap.] VHUBEPCUTETCKAS
kawura, Jloroc, 2006
J12.5 |Konaues b.A., Enarun  |MertamioBeieHue U TepMudeckas 00paboTKa IBETHBIX M.: MUCHC, 2005 8
B.1., JIuanos B.A. METAJJIOB U CIUIABOB: YUE€OHHUK ISl By30B
JI2.6 |Konecos C.H., Konecos |MarepuanoBeneHle U TEXHOJIOTHs KOHCTPYKIMOHHBIX M.: Beici. mik., 1
n.C. MaTepHalioB: yu4eOHHK IS By30B 2007
JI2.7 |Koncrantunos E.I'. MarepuasnoBeeHue: 1a00paTOpHBIN MPAKTUKYM Hopunsck, 1998 4
JI2.8 |CapadanoBa A 4. MarepranoBeeHIe U TEXHOJIOTUS KOHCTPYKIIMOHHBIX Hopuisck, 1999 31
MaTepuaioB: JIabopaT. MPaKTUKYM
JI2.9 |mox pen. FO.I'. MapouHuk cTajei 1 CIiaBoB M.: lnHOBanmonnoe 10
JparyHoBa, MaIIHHOCTPOCHHE,
A.C.3y0u4eHko; cocrT. 2016
Hparynos F0.T., A.
3y6uenko, FO.B.
Kammpckwii u ap.
JI2.10 |Cocrt.: B.I'. Copokun, |Cramu u crasl: CripaBOYHHK M.: Untepmer 5
M.A. I'epsacses, B.C. WHKUHUPHHT, 2003
ITanees u ap.; Ilox pexn.
B.T". Copoxuna, M.A.
I'epBaceeBa




ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHne WznarensctBo, ron | Komuu-Bo
JI2.11 |Ap3amacos b.H., MarepuasoBesieHue: yueOHUK JIJIsl BTYy30B M.: 40
Cunopun NN, MaimmHocTpoeHnue,
Koconamnos I'.®. 1986
J12.12 |aBT.-coct. E.H. IIBeTHBIE METaANIIIBI ¥ CIIABBI: CIPABOYHUK H. Hosropox: 1
IlITanos, U.A. IllTanosa Benra-2, 2001
6.1.3. MeTroauueckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHne WznarensctBo, ron | Komuu-Bo
JI3.1 |cocr. MarepuainoBeieHue. Beioop MaTepHaaoB 1 pe:KUMOB Hopuisck, 2001 4
E.I". KoHCTaHTHHOB; 00paboTKH, 00eCcIIeYnBaOINX MTOJYYEHUE ONTHMAIbHBIX
Hopunsckuit mHAYCTp. |9KCIUTyaTalIMOHHBIX CBOMCTB J€TaleH: METO/I. YKa3aHUS K
HH-T MIpaKTU4eCcKoi padore s cryaeHToB  cren. 170900
JI3.2 |Hopunsckuit uagyctp. |MatepuanoBeaenne. Teopust 1 TEXHOIOTHS TEPMUIECKON U Hopunsck, 2006 6
HH-T; COCT. XHUMUKO-TEPMHUYECKOH 00pabOTKH: METOAMYECKHE YKa3aHUs K
A Sl.Capadanosa CaMOCTOSITENIbHOI paboTe
JI3.3 |Hopunbckuii uapyctp. |Knaccudukamus u MapkupoBKa YyTyYHOB U YIJIEPOIUCTBIX Hopunsck: HUU, 8
UH-T; cocT. A.5. CTaJeli: MeTO/I. YKa3aHHsI K PAaKTHUYCCKUM paboTam 2007
Capacganosa
JI3.4 |Hopunsckuii uaayctp. |Knaccudukarys, MapkupoBKa U CBOMCTBA IIBETHHIX MeTaiuioB U |Hopuibsck: HUU, 28
HH-T; cocT. A.5. CIUIAaBOB: METO/I. YKa3aHHsI K IPAKTHICCKUM paboTam 2010
Capacganosa
JI3.5 |Hopunbckuii uaayctp. |Knaccudukamus, MapkupoBKa U CBOMCTBA JIETUPOBAHHBIX Hopunsck: HUU, 49
uH-T; cocT. CapadaHOBa |KOHCTPYKIIMOHHBIX CTAJICH: METO/. YKa3aHHs K ITPAKT. 2011
A AL paboTtam
J13.6 |Koucrantunos E.T. MertasnoBeieHue u TepMruueckast 0opadorka: Jlabopatopusiii  |Hopuibek, 1994 37
OPaKTUKYM
JI3.7 |cocr. MarepuanoseaeHue. Bei0op MaTepranoB U pexXHUMOB Hopwuisck, 1997 4
E.I' KoncrantrHoB; YIPOUHSIOIIEH TEpPMUUECKOH 00pabOTKH: METO/I. yKa3aHUs K
Hopuinsckuii uHAYyCTp. |mpakTHYecKUM padoTam
WH-T
JI3.8 |Ocunues O.E. MerannoBeneHre TYTOIUIABKUX METAJUIOB U CIIJIaBOB Ha UX M.: 5
ocHoBe: pekoMeHaoBaHo YMO By30B PO By30B B kauecTBe |MammHOCTpOCHHE,
y4e0. HocoOHs 1J1sl CTYIEHTOB BY30B 2013
6.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"
31 [\nii-ftp\Education ~ S:\Kadenpa TM u O
D2 |Hayuno-TexHmueckwuii )ypHan "Bompocsl marepuanoBenenuss”  HayuHo-Texamueckuii xxypHan «Bompocs!
MaTepuanoBeaeHus» https://elibrary.ru/title_about.asp?id=37686
33 |Mapounuk ctaneii v caBoB  MH(popMauoHHO-CIIpaBOYHbIH nopTain MapouHuk cTaneii u ciuiaBoB http://www.splav-
kharkov.com/choose_type.ph
6.3.1 Ilepeyens mporpaMMHOro obecrne4eHust
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1
6.3.2.2|Hayunas uapopmaronHas oubanorek. XXypnan "Martepuanosenerue” elibrary.ruftitle_about.asp?id=7878
6.3.2.3|Kypnan "MarepuanoBeieHne U TepMUUEcKas 00paboTKa MEeTauIoB
6.3.2.4|OnexTponHble pecypchl m3narenberBa «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CoriacHo coryameHuro o
CO3JaHUH
6.3.2.5|ahopMaimoHHO-CIIPaBOYHBIN TOPTAJ O METAJUTYPIHU U JIMTEHHOMY POU3BOACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.6|LlenTpansHblii Metaiutnyeckuii moptan PO http://metallicheckiy-portal.ru/marki_metallov
6.3.2.7|UnhopManioHHO-CIIPaBOYHbI TOpTan Mapounuk craneii u cruiaBos http://www.splav-kharkov.com/choose_type.php
6.3.2.8| udopmanmonnslit mpoekt Materiology.info http://materiology.info/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCHUIIJIUHBI (MOY JIST)
7.1|Komnbrotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6);
7.2|mpoextop Epson EB-485Wi ¢ HHTEpaKTHBHBIM 3KpaHOM,;
7.3|MHKpOCKOTBI MeTaIorpadhuueckue HHBEPTUPOBaHHbIE arperatHbie JJaboMer-U ¢ cucTeMO# BU3yann3alii U KOMILICKTaM
MUKpouLudoB - 3 wr.;
7.4|mukpockonsl MeTamutorpadpudeckue MUM-7 — 4 ., MMII-4 (1 wir.)




7.5|tBepnomepnr TK-14-250, TK-2M, TIHI-2M;

7.6(JIyner Bpuaens - 6 wT.

7.7|Habopbl MUKpOILTH(OB CIUTABOB.

7.8|YueOHble KUHO(DUITBMBI.

7.9|YueOHbIe Mpe3eHTAIHN.

7.10|Harpesarensubie neun CHOJI (3 mit.)

7.11|MonenpHbIH TATEHHBINA KOMIIIEKT.

7.12(Monenu OTIUBOK.

7.13|JTabGopaTopHbie OeryHbI.

7.14|MastaukoBbie kompsl ITK-30, KM-0,5.

7.15

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOY JIS)

S:\Kadeapa TM u O
Kypcosas pabora OBOCHOBAHUE BBIBOPA KOHCTPYKIIMOHHBIX MATEPUAJIOB 1 PASPABOTKA PEXXMMOB UX
TEPMUYECKOU OBPABOTKU J1J11 UTOTOBJIEHUA NJETAJIEM MAIIVH 11 OBOPYIOBAHU A

METOJIMYECKUE YKA3AHMS BBITIOJIHEHHIO KYPCOBOI PABOThBI

BrinosnHeHue 3a1aHuii nperycMaTrpuBaeT 000CHOBaHHBII BEIOOP MaTepHana 1 ero 00padoTKH, B HaMOOJIbIIeH CTeneHn
00€eCTIeuNBalONINX KCINTyaTalHOHHYIO HaJIe)KHOCTh U JJOJITOBEYHOCTH AETaleH M KOHCTPYKIHUI TEXHOIOTHIECKOTo 000opynoBanus. B
3a7aHuAX CHOPMYIUPOBAHBI XapaKTEePHbIE CBONCTBA U AKCILTyaTallHOHHBIE YCIOBUSI KOHKPETHBIX JIeTaleil, HCIO0Ib3yEeMbIX IIPH
M3TOTOBIICHHUH JieTalneil 000pyJOBaHHS METAJLTyPIHUECKUX 3aBOJIOB.

Jlnis penieHus 3a1a4 HEOOXOJUMO:

- IPOAHANM3UPOBATh YCIOBUS PAabOTHI AeTanei (Harpy3ka U XapakTep ee MPUI0KSHHUs, TeMIepaTypa U T.1.), 9TO HO3BOJISET
OIIPEIEIUTb CBOMCTBO (IPYIITy CBOKCTB), 00€CIEUNBAIOIIUX SKCILUTYaTAl[MOHHYIO HaJIe)KHOCTb U JJONTOBEYHOCTh KOHKPETHOH 3aauH;
- yKa3aTh BO3MOXKHBIEC BHABI BRIXOJIA U3 CTPOS MM Pa3pyIIeHHIT AeTanel, nx Hanboiee BepOATHBIC IPHIHHEI;

- IPOAHAIU3UPOBATH METO bl U3TOTOBJICHHUS JIeTaIu (JINThE, KOBKA, IITAMIIOBKA, CBAPKa, PE3aHNUE) C YUETOM TEXHOJIOTHIECKUX
CBOJCTB MpeATaraeMbIX MaTepHAaIOB;

- U3 MIpeyIaraéMbIX MaTepHaIoB BEIOpaTh €AMHCTBEHHO NPUEMIIEMBIH 1 oOecneunBaromuil TpedyemMble CBONHCTBA, 00OCHOBAB CBOI
BBIOOP CPABHHUTETHHOI OI[EHKOH MEXaHNYECKUX, TEXHOJNIOTHUECKUX U SKCILTYyaTAI[MOHHBIX CBOHCTB BCEX MATEPHAIIOB, TIPEIIOKEHHBIX
B 3a/1aue€;

- yKa3aTh IPYIITy BEIOPAHHOTO MaTepHana Mo Ha3HAUCHHUIO (KOHCTPYKIHOHHEIE, OOIIEro MITH CIeHUaI3HpOBaHHOTO HA3HAUYCHNS,
HUHCTPYMEHTAJIbHbIE UJIM CTAJIU CO CIELHANbHBIMU (GU3MIECKUMU WX SKCIUTYyaTalMOHHBIMU CBOHCTBAMHU), OXapaKTEPU30BaTh
OCHOBHBIEC TPEOOBAHMS, IPEIBABISIEMbIE K TAHHON IPYIIIIE CBOMCTB;

- IPUBECTU XUMHUYECKHH COCTaB BEIOPAaHHOTO MaTepHalla, yka3aTh CBOICTBA B HCXOJHOM COCTOSIHUM (COCTOSIHUU NOCTaBKH) U MOCTIE
MIPUMEHEHUS YIIPOYHSIONIer 00paboTKH (B TOTOBOM H3JIEIIHHN);

- IPEUIOKUTH U 000CHOBATH (B ClIyyae HEOOXOJUMOCTH) PEXUMBI TEPMUUECKON, XMUMUKO-TEPMUUECKOM 00pabOTKHU WK HAKIIIA,
CITIOCOOCTBYIOMINX JOCTIKEHHIO ONITHMANBHBIX SKCILTyaTallHOHHBIX CBOHCTB MaTepHana;

- 0XapaKTepu30BaTh BIUSIHUE JIETUPYIONIUX YIEMEHTOB B 00ECIIEUEHUH CIICNUAIbHBIX U MEXaHMYECKUX CBOMCTB CTAJIX WM CILIaBa U
Ha TIpeBpaIIeHNs B IpoIiecce TepMUIecKoil 00paboTkn




