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1. HEJIX OCBOEHUSA JUCIHUTIIINHBI

1.1{O3nakomenne ¢ 6a30BBIMHU MOHATUSMH MaTEPHAIOBEACHHS U IIEPCIIEKTUBHBIMY HAIIPABICHUSAMH Pa3BUTHS HAYIHOH
MBICJIM B 00JIaCTH MaTepUalIOBEICHNUSI.

1.2|3anaun y4eOHOI TUCIUILTHHBI « MaTepralOBEICHUEY :

1.3 ,HB.TL CTYJICHTaM 3HaHWA U HaBBbIKH, ITO3BOJIAIOIIUE MIPUMEHATH METOABI CTaAHAAPTHBIX HUCTIBITAaHUH 110 OIIPEACICHUIO
MEXaHHYECKUX CBOMCTB U TEXHOJOTHYCCKUX TOKa3aTeen HCIIOJIb3YEMBIX MaTCpHUaIOB, a TaK )K€ YMCHUC BLI6I/IpaTI)
MaTepualbl AJisl U3rOTOBJICHUS Jnereneu IIpH U3rOTOBJICHNH TEXHOJIOTUYCCKUX MAIlIMH

1.4

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: B1.0

2.1|TpebdoBaHus K NpeABAPUTEIbLHOI MOATOTOBKE 00y4aIOLIErocs:

2.1.1|Teopust MEXaHH3MOB M MaIlIH

2.1.2| TexHONOTHS KOHCTPYKIMOHHBIX MaTEPHAIOB

2.1.3|Dusnka

2.1.4|Xumus

2.1.5|Brenenue B npoduib

2.1.6|Teopust MeXaHH3MOB M MAIlIUH

2.1.7|TexHonorus KOHCTPYKIIHOHHBIX MaTEPHAIOB

2.1.8|Pusnka

2.1.9|Xumus

2.1.10|BBenenue B npoduib

2.2|IncunInHbI 1 MPAKTHKH, JJIs1 KOTOPBIX 0CBOEHHE TAHHOH THCHUTLITHHBI (MOIYJIs1) HEOOX0TUMO KAK
npe/liecTByollee:

2.2.1|MeTomp! COBPEMEHHOTO MPOCKTUPOBAHUS METAJLTYPTHUCCKUX MAITHH

2.2.2|Metponorus, CTaHAapTH3AIMS U CePTUHUKAIHS

2.2.3|OcHOBBI TPOSKTHPOBAHHS

2.2.4|T1pukinagHble KOMIBIOTEPHbIE IPOrPAMMBI

2.2.5|Koppo3us u 3amuTa METaJuIoB OT Hee

2.2.6|Meramiopexyiiee 000py10BaHHE

2.2.7|Mertannyprudeckie MalvHbI 1 000pyJOBaHUE

2.2.8|CrenrinaBsl METAUIOBELECHUS

2.2.9|TexHONOTHYECKHE JIMHIH U KOMIUIEKCHI METAJTYPTHYECKUX MPOU3BOJICTB

2.2.10|BoccraHoBiieHre AeTanell MeTaJuyprHieckoro 000py10BaHus

2.2.11|T'uapaBnuuecKue ¥ MTHEBMATHYECKIE MAITHHBI

2.2.12|HanexHOCTh, SKCIUTyaTalys 1 PEMOHT METaJUTy prHIeCKUX MaIluH

2.2.13|OcHOBBI aBTOMaTH3UPOBAHHOTO KOHCTPYUPOBAHUS METAJLTY PrUUECKUX MaIlUH

2.2.14|CucteMbl cMa3Ki METaULyprUuecKoro 000py10BaHUsI

2.2.15|luHaMuKa U MPOYHOCTh METAJUTYPrHYECKUX MAIIUH

2.2.16|Metop! COBPEMEHHOT0 ITPOEKTUPOBAHUS METATYPIHIECKUX MAIIUH

2.2.17|Mertpomnorus, CTaHIapTH3ALMS ¥ CePTUHUKALMS

2.2.18|OCHOBBI IPOEKTUPOBAHUS

2.2.19|TTpukaHBIe KOMIIBIOTEPHBIC TPOTPAMMBI

2.2.20|Koppo3us 1 3aIuTa METalIoB OT Hee

2.2.21|Meramiopexyiiee 000pyaoBaHue

2.2.22|Meratypriaueckie MaliuHbl 1 000pyI0BaHKHe

2.2.23|CrienriaBsl METAUIOBELEHUS

2.2.24| TexHONOTHYECKUE JTMHUU U KOMILJIEKCHI METAJUTyPrHYeCKUX MTPOU3BOJICTB

2.2.25|BoccraHoBiieHIe AeTalei METaJUTyprHiecKoro 000py10BaHus

2.2.26|'napaBnuyeckue 1 MTHEBMATHYECKHE MAITUHbI

2.2.27|HanexHOCTb, 9KCIUTyaTanus ¥ PEMOHT METaJLTyPrUYeCKIX MalInH

2.2.28|OcHOBBI aBTOMAaTH3UPOBAHHOTO KOHCTPYHPOBAHMS METAJUTYPrUUECKIX MalInH

2.2.29|CucreMbl cMa3KH METAJLTYyprHYECKOT0 000PYI0BaHUS




| 2.2.30|Z[MHaMHKa U IPOYHOCTh METAJLTypPrUueCKUX MalluH

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUITIJINHBbI
MOoAyJist)

OIIK-12.1: O0ecneyuBalOT M 3aJJaHHbIE MOKA3aTeIH HA/IEKHOCTH HA ITeNax NPOeKTHPOBAHUS

3HaTh:

YMmerb:

Baanern:

OIIK-5.1: Cnoco0eH y4acTBOBaTh B pa3padoTke KOHCTPYKTOPCKOH JOKYMEHTAMH B 00;1acTH NpogeccHoOHATbHOI
JesiTeJIbHOCTHH ¢ yueToM TpedoBanuii ECK]]

3HaTh:

YMern:

Baagerb:

B pe3yabTaTre OCBOCHUA U CHUIIIMHBI oﬁyqamumﬁCﬂ JOJIZKCH

3.1|3naTn:

3.1.1|ocHOBHBIE KITacChl COBPEMEHHBIX MAaTepHAIOB UX CBOMCTBA M 00JIaCTH IPUMEHEHNS, IPHHITUITEI BHIOOpA MaTepHasoB;

3.1.2|3aKk0HOMEPHOCTH CTPYKTYpooOpa30oBaHus, (pa30BbIe IIPEBPAICHIS B MaTepHaax, BIMSHAEC CTPYKTYPHBIX XapaKTCPHCTHK Ha
CBOMCTBAa MaTEpPHAJIOB;

3.1.3|ocHOBHBIE CTaHIAPTHBIE METO/IbI ONIPEICIICHHSI CBOMCTB MaTePHAIOB, IPUHIIUITBI CPABHUTEIBHOTO aHAIM3a CBOMCTB
MaTepHaIoB.

3.2|Ymerh:

3.2.1|ucmonp30BaTh Ha MMPAKTHKE COBPEMEHHbIE CBEIEHHS 0 MaTepHraiax, O BIMSIHUH CTPYKTYp Ha CBOWCTBAa MaTepHaJOB;

3.2.2|aHanu3upoBaTh MPOLECCHl KPUCTAIUIU3ALUH, 0COOEHHOCTH UG (HY3HOHHBIX MEXaHU3MOB, KOHTPOJIUPYIOIINX KHHETUKY
Pa3BHUTHS KPUCTAILTH3AIMU U (a30BBIX IPEBPALICHUH B TBEPAOM COCTOSIHHH METAJUIOB H CIIABOB; UCIIOIH30BATh
JarpaMMbl COCTOSIHUS CIIJIABOB.

3.2.3|ucmonp30BaTh 3aKOHEl  €CTECTBEHHBIX HAayK MPH MPU MIPOTHO3UPOBAHUH HATPSDKEHHBIX COCTOSHUM, nedopMariuii
METaJUTMYECKIX KOHCTPYKIMS U JISTajeld MallliH U MEXaHU3MOB B YCJIOBHUSX dKCIUTyaTalluH

3.3|Baagern:

3.3.1 OBJIAACHUC TCOPCTUYCCKUMU U MMPAKTUICCKUMU METOJaMU Bm60pa MaTCprajoB C YYE€TOM UX MEXaHUYCCKUX,
TEXHOJIOTHYCCKUX, SIKCILTyaTallMOHHBIX CBOMCTB

4. CTPYKTYPA U COIEP)KAHME JUCILUAIIIMHBI (MOLY.JIST)

Kon HaunmenoBanue pasnenos u TeM /Buj | Cemectp / | YacoB | Komneren- | Jlutepatypa | Uure | Ilpumeuyanue
| sangarud saugarus/ Kvpce JT0Y0) DAKT,
Pazgen 1. MerajiioBeaenune u
TepMHuYecKasi 00pad0TKa MeTaJJIOB
11 Knaccuukanus MmarepuanoB. ATOMHO - 4 1 JI1.1 J11.2J12.1 0
KPUCTAIUTMYECKOE CTPOCHUE METAJUIOB 1 JI2.2J12.3
cmaBoB. /JIex/ J12.11J13.3
0152033
1.2 Maxkpoananus /J1a6/ 4 2 JI1.1 J11.2J12.1 0
227123 J12.4
J12.11J13.6
019233
1.3 Kpucrannuzauus meramnos.  /Jlex/ 4 1 JI1.1 J11.2J12.1 1
J2.2J12.3
J2.11
019233
1.4 MexaHnueckre CBOWCTBA U 4 1 JI1.1 J11.2J12.1 1
KOHCTPYKTHBHAsl IPOYHOCTh METAJJIOB U JI2.2J12.3
cruiaBoB /JIex/ JI2.11
0152033




1.5

OmnpeneneHue TBEPIOCTH METAIIIOB U
cIui1aBoB 1o metoay bpunenns /J1a6/

JI1.1J11.2J12.1
J12.2J12.3 J12.8
J2.11
013233

1.6

OmnpeneneHue TBEPIOCTH METAIIIOB U
CIUIaBOB 1o MeToay Pokseria /J1a6/

JI1.1 J11.2J12.1
J12.2J12.3 J12.8
J2.11
0105233

1.7

Ormpenienenne y1apHoi BSI3KOCTH
KOHCTPYKIMOHHBIX cTaneil. /J1a6/

JI1.1 J11.2J12.1
J12.2 123 J12.7
J2.11
0105233

1.8

Teopwus cimaBoB./luarpaMmmBbl COCTOSTHUS
CHCTEM JIBOMHBIX CILIaBOB. /JIek/

JI1.1 J11.2J12.1
J12.2J12.3
J2.11
213233

1.9

Mukpoananus /J1a6/

JI1.1 J11.2J12.1
J12.2J12.3 J12.8
J2.11
213233

1.10

Keneso u ero crmassr. [lmarpamMmma
COCTOSIHUS CUCTEMBI XKene30- yriepon /JIex/

JI1.1 J11.2J12.1
J12.2J12.3 J12.8
J12.9J12.11
213233

111

Krnaccudukanus MapKupoBKa CBOMCTBA U
Ha3HaueHue 9yryHos. /I1p/

JI1.1 J11.2J12.1
J12.2J12.3 J12.8
J12.9
J12.11J13.3
213233

1.12

W3y4yenne MUKPOCTPYKTYphI 4yryHOB /J1a6/

JI1.1 JI1.2J12.1
J12.2J12.3
JI2.11J13.3
013233

1.13

JnarpamMma COCTOSIHHUS CHCTEMBI XKEIe30-
yriepox /TIp/

JI1.1 J11.2J12.1
JI2.2J12.3 J12.4
J2.11
213233

1.14

Teopust Tepmuieckoit 06padotku /Jlex/

JI1.1 J11.2J12.1
JI2.2J12.3 J12.5
J12.6
JI2.11J13.2
JI3.6
019233

1.15

TexHom0rUs TEPMUIECKOH 00PadOTKH
/JTex/

JI1.1 JI1.2J12.1
J12.2J12.3 J12.5
JI2.11J13.2
JI3.6
019233

1.16

KoHCTpYyKIIMOHHBIE U HHCTPYMEHTAJIbHBIC
cTaly M cruiaBbl /JIex/

JI1.1 J11.2J12.1
J12.2J12.3J12.9
J2.11
213233




1.17 Knaccudukanus MmapkupoBka CBOHCTBA 1 4 JI1.1J11.2J12.1
Ha3HAYCHHE YTIIIEPOAUCThIX cTanei. /TIp/ J12.2J12.3 J12.9
J12.11J13.3
213233
1.18 W3yueHre MUKPOCTPYKTYPBI 4 JI1.1 J11.2J12.1
KOHCTPYKIMOHHBIX cTaneil. /J1a6/ J2.2712.3
JI2.11J13.3
019233
1.19 Teopus U TEXHOJOTHS TEPMHUCCKON 1 JI1.1 J11.2J12.1
obpaborku /TIp/ J2.2J12.3 J12.5
J2.11J13.2
019233
1.20 Teopus U TEXHOJIOTHS XUMHUKO- 1 JIL.1 J11.2J12.1
TepMuyeckoit 06paboTku /JIex/ J2.2J12.3 J12.5
JI12.11J13.6
013233
121 Knaccuduxanus MmapkupoBKa CBOHCTBA U 1 JI1.1 J11.2J12.1
JIETHPOBAHHBIX KOHCTPYKITHOHHBIX CTaJeH. J12.2J12.3 J12.9
Mp/ J12.11J13.3
213233
1.22 Br100p MaTepuanoB 0 TEPMUYECKOM 67 JI1.1 J11.2J12.1
obpaborku /Cp/ J2.2J12.3 J12.5
JI12.9 J12.10
J2.11
JI12.12J13.1
JI3.5J13.7 J13.8
213233
1.23 Knaccudukaiys MapkupoBKa CBOHCTBA U 1 JIL.1 J11.2J12.1
JIETUPOBAHHBIX MHCTPYMEHTAIBHBIX CTasIel J12.2J12.3 J12.9
u crasos. /TIp/ JI2.11J13.5
213233
1.24 Teopwust 1 TEXHOJIOTHS TEPMHUIECKON H 1 JIT.1 J11.2J12.1
XMMHKO-TepMHUUecKoi 0O6paboTku /TIp/ J2.2712.3
JI2.11J13.1
JI3.2J13.5J13.6
019233
1.25 CrnaBbl Ha OCHOBE aJIFOMHHHUS M TUTaHA 1 JI1.1 J11.2J12.1
/JTex/ J2.2J12.3 J12.5
JI12.7 J12.9
J12.11J13.7
213233
1.26 Teopust U TEXHOJIOTHUS TEPMUUECKON U 1 JI1.1 J11.2J12.1
XHMUKO-TepMHudYeckoil 00padoTku /TIp/ J2.2J12.3
J12.11J13.1
JI3.2J13.5J13.6
J3.7

0105233




1.27 Knaccudukanus MmapkupoBKa cBOHCTBa 1 4 1 JI1.1 J11.2J12.1 0
Ha3HAYCHHE IBETHBIX METAJUIOB U CILJIAaBOB JI2.2J12.3 J12.9
(crutaBoB Ha ocHoBe Al, Ti) /TIp/ JI2.11J13.4

JI3.8
2132533
1.28 CriaBel Ha OCHOBE Meau U Maruus /JIex/ 4 1 JI1.1 J11.2J12.1 0
J12.2J12.3 J12.9
JI2.11J13.4
JI3.8
213253

1.29 Knaccugukaiys MapkupoBKa CBOHCTBa 1 4 1 JI1.1 J11.2J12.1 0
Ha3HAYCHUE IIBETHHIX METAJIJIOB U CILIABOB J12.2 J12.3
(crutaBoB Ha ocHoBe Cu, Mg) /TIp/ JI2.11J13.4

JI3.8

2153233

1.30 DnekTporexHuueckue Matepuaisl /TIp/ 4 1 JI1.1 JI1.2J12.1 0
JI2.2J12.3
JI2.11J13.4
213233

1.31 AnTH(pUKIMOHHBIE CTUTaBbl /JIek/ 4 1 JI1.1 J11.2J12.1 0
J2.2J12.3
JI2.11J13.4
213233

Pa3znes 2. HemeTaninyeckue MaTepuasbl

2.1 ITmacTuyeckre, KOMIIO3UIIMOHHEIE U 4 2 JI1.1 JI1.2J12.1 0

pe3uHoBBIe MaTepuaisl /JIex/ JI2.2J12.3
J12.11
2132533
2.2 Knestiue, 1akokpaco4HbIe, 4 2 JI1.1 JI1.2J12.1 0
HeopraHuyeckue marepuans! /JIex/ J12.2712.3
J12.11
213233
2.3 Hemerannuueckue marepuaisl /Cp/ 4 2 JI.1J12.11 0
2132

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BONPOCHI H 3aJaHHUA

Bomnpocs! U1 NOATOTOBKU K 3K3aMEHY.

1. 3HavyeHue Kypca B HH)KEHEpHOU ToAroToBke. Pojib MaTepuasoB B coBpeMeHHOH TexHuKe. Kiaccuukanys MeTaiinuecKux u
HEMETANIMYECKUX MaTepHalloB.

2. ATOMHO-KPHCTAJUIMYECKOE CTPOCHUE METAIIOB. THUIIBI KPUCTAJUIMYECKUX PELIETOK, UX napamerpsl. Kpucramiorpadguyeckoe
0003HaUCHNE ATOMHBIX IUNIOCKOCTEH M HANPSDKEHUH.

3. AHM30TpOIHS, CBOWCTBO MeTAILTOB. [loMMOp(HBIE 1 MarHUTHBIE IPEBPALICHHS B METAILIaX.

4. CtpoeHue peanbHbIX KpUCTA/UIOB. Bupl nedekToB KpHCcTamInueckoro CTpOSHHUS, X XapaKTepPUCTHKA U BIMSHHE Ha CBOMCTBA
METaJUIOB.

5. Kpucramm3zanust ®KuIKuX MeTauioB. TepMoinHaMUYeCcKre OCHOBBI (ha30TpeBpallieHuid; PaKTOpbl, BIUSAIOLIME HAa IPOLIECC
KPUCTAJUIM3ALH YUCTBIX METAIIIIOB.

6. YnpaBneHHe IpOLEecCOM reTepOreHHOM KpucTaum3anuy. MoauhHuupoBaHue KUIKoro MeTauia. CTpOeHHe METAITHIECKOTO
cnuTka. JIukBauus B crjiaBax.

7. MexaHn4ecKHe CBOMCTBA, ONpEAeIsieMbIe IPH CTATHUECKUX HCIBITAHUAX IPOYHOCTH, IUNIACTUYHOCTH. TBEPAOCTE U ee
XapakTepucTuka. MeTonbl onpeiesieHHss MEXaHMUYECKOT0 XapakTepa MpU CTaTUYECKOM Harpy KEeHHH.

8. MexaHuueckue CBOMCTBA, OnpeesieMble IPH JUHAMHUYECKOM Harpy>KeHUU. Y JapHas BA3KOCTb, XJIaTHOJIOMKOCTb.

9. CaoiicTBa MeTall1a, ONPEIEIIAIOLINE TOITOBEYHOCTD M3/1EIHsA: U3HOCOCTONKOCTh, CONPOTUBIIEHUE YCTAIOCTH, KOHTAKTHAS BA3KOCTb.
10. OcTaroyHble HANPSHKEHUS U UX BIMSHUE Ha CBOWCTBA METAJUIOB U CIJIaBOB. [1yTH MOBBIIEHUS IPOYHOCTH METAILJIOB.




11. Hanpspxenus u nedopmanus: ynpyras u miacrudeckas aedopmanuu. Jlepopmaryiss MOHOKPUCTAIIOB U MOJIMKPUCTAILIOB,
MeXaHU3MBI IUTACTHYECKOH AedopMarIiy, CABUT, TBOHHUKOBAHHE.

12. Bimsinue mnactuueckux aedopmanuii Ha CTPYKTYpy U CBOiicTBa MeTaiuioB (Hakiern). Tekctypa nedopManu.

13. Biiusinue HarpeBa Ha cBoiicTBa ie()opMHPOBaHHOTO MeTaiuta. Bo3Bpart u nosnmronnsanus. [lepBudnas u coOuparesbHas
pexpucramusanus. IIoHaTHe 0 X0I0AHOH U ropsiuelt neopmanuu.

14. OCHOBBI TEOPHH CIUIABOB. XapaKTEPUCTHKA MOHATHIA: CIIaB, CHCTEMa KOMIIOHEHTOB, ¢a3a. [TpaBuio da3.

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

16. JlnarpaMMBbI COCTOSTHUS IBOMHBIX CIUIABOB M METOJBI UX MOCTpoeHus. J{uarpammsl coctostHusL. CHCTEMBI ¢ TIOTHON
PAcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUHU. [IpaBuiio ¢a3 u npaBUiIO OTPE3KOB.

17. AnarpamMMa cOCTOSHHS JUIs CIUIABOB, 00OPa3yIONUIMX MPH KPUCTAIUIM3ALNH MEXaHMIEeCKUE (IBTEKTHIECKHE) CMECH.

18. luarpamMma COCTOSIHUS CIUIABOB C OFPAHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

19. lnarpamma COCTOSIHUSI JIsl CIIIIABOB, 00Pa3yIONIMX XUMUIECKUAE COCTUHCHUSI.

20. luarpaMMbl COCTOSIHUSI CILTIABOB, KOMIIOHEHTBI KOTOPBIX UMEIOT IOJIUMOpPGHbIE IPEBPAIeHHs. DBTEKTONIHOE IIPEBPAIICHUE B
CIUIaBax.

21. CBs13b MEX/ly CBOMCTBAMH CILIABOB M THUIIOB IMArpaMM COCTOSTHHS.

22. [lonaTue o quarpamMMax COCTOSIHUS TPOMHBIX CIIaBOB.

23. JlnarpaMMbl COCTOSIHUSI CHCTEMBI 2KeJ1e30-11eMeHTUT. KOMIIOHEHTS!, (ha3bl U CTPYKTYPHBIE COCTABIIAIOIUE CTaNel U GenbIX
qyTryHOB. IX XapaKTepHCTHKH, yCIOBHS 00pa30BaHUs U CBOWCTBA.

24. JTluarpaMma COCTOSIHUSI CHCTEMBI JKeJ1e30-TpaduT.

25. BausHue yriepo/ia U MOCTOSHHBIX IpUMecel Ha cBoiicTBa ctanu. Knaccuduxaiys 1 MapKUpoBKa YIIepoaUCThIX cTaneil o
croco0y BBITUIABKH, KA4eCTBY, HAa3HAYCHUIO.

26. BiusHue Jerupyromux 31eMEHTOB Ha CBOHCTBA CILUIABOB Jkelle3a, a3bl, 00pasyeMble JIETHPYIOIUMHU 3JIEMEHTaMU — TBEPIbIe
pacTBOPEI, KapOuIbl, HHTepMeTauIHABL. CTPYKTYPHBIE KIACCHI JIETHPYIOIINX CTajell B yCIOBHAX PABHOBECHS U OXJIXKICHUS Ha
BO3JyXeE.

27. Knaccudukarys, CBOHCTBAa U Ha3HAUCHHsI YyTYHOB. BIIUsiHHE MOCTOSHHBIX IPUMeECceil Ha CBOMCTBA YyTyHOB.

28. CBoiicTBa, IIpeBpallleHue CTalu Ipu Harpese. PocT 3epHa aycTeHuTa. BiausHue pasMepa Ha MEXaHUYECKUE U TeXHOJIOTHYECKUE
CBOMCTBa cTanu. BiusHue nerupyromux 3JIeMeHTOB Ha POCT 3epHa ayCcTeHuTa. BinsHue pa3mMepa Ha MEXaHUYECKUE U
TEXHOJIOTHYECKUE CBOICTBA CTalIH. BiMsHUE Nerupyonumx 3IeMEeHTOB Ha POCT 3epHa ayCTEeHUTA.

29. IIpeBparienns nepeoXIaKIeHHOTO ayCTeHUTa. JlmarpaMMbl  H30METPHYECKOTO pacmaia NepeoXIakKIeHHOTO ayCTEHUTA.
IMeputHOE NMpeBpalleHre, IPOMEXYTOUHOE IPEBPalleHNe, MapTEHCUTHOE IIPeBpallieHue: IPOAYKTHI Paclaaa ayCTeHUTa U UX
CBOMCTBA.

30. IlpeBpanieHue npyu HarpeBe 3aKajleHHO cTanu. BiusHue TeMnepaTyphl U IPOU3BOIUTEILHOCTU HarpeBa Ha CTPOSHUE U CBOMCTBA
cranu. OOparHas 1 HeoOpaTUMasi OTIyCKHAsE XpYNMKOcTh. CTpOeHHE CTaH.

31. O6mias xapakTepucTUKa IPOLECCOB TepMHUUYECKOH 00paboTku cTamu. OTHT epBoro poxa. Orxur Broporo poxa. Hopmanuzanus.
32. 3akanka cTaiu: BEIOOP TeMIIEpaTyphl 3aKaJKH M 3aKAJIOYHBIX CPEl. 3aKaJIHBAaeMOCTh CTANIU U (haKTOPHI, BIUSIONINE Ha Hee.
BrusiHMe IerupyIomux 3J1eMEHTOB Ha IPOKAIMBAEMOCTh cTaii. CIOCOOb! 3aKalKH.

33. Ornyck cranu. Bunsl 1 HazHaueHHs oTirycka. TeXHOIOrus MpoBeIeHHU OTITyCKa.

34. Tepmuueckast 00paboOTKa CTalH: CYIHOCTb, PA3HOBUAHOCTH U XapakTepuctuka TMO.

35. dusnyeckne 0CHOBBI XUMHUKO-TEPMHIECKOH 00pa0boTKH. CBS3b MEXIY TUarpaMMO COCTOSHHS B CTPYKTYpOH Au(dy3HoHHOTO
CJI04.

36. Llemenranust. MexaHn3M o0pa3oBaHHs IIEMEHTOBAHHOTO CJIOS M €T0 CBOWCTBA. Pa3HOBHIHOCTH IEMEHTAINN: B TBEPIOM
KapOropH3arope, ra3oBas LeMeHTalus. TepMudeckas o0paboTka rmocie neMeHTanuu. O01acTh NPUMEHEHHS.

37. AzotupoBanue, (asbl, 00pazyronIuecs 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 mudPy3uoHHON MeTaM3alui. MexaHu3Mbl HAaChIIIEHHS TOBEPXHOCTHOTO CJI0Sl MEeTaJUIaMu. Pa3HOBHIHOCTH

i dhy3rnoHHON MeTaM3auy (XpOMHPOBAHUE, aTATHPOBAHNUE ), 00JIACTH TPUMEHEHHSI.

40. IToBepXHOCTHAS 3aKaJIKa, €€ BUJBI M 00JIACTH IPUMEHEHUSL.

41. MeTozabl HOBEPXHOCTHOTO YIPOUHEHUS: ApodecTpyiiHas o6paboTka, 00paboTka poauKaMu U T.J. BiusHue MOBEpXHOCTHOTO
HaKJIera Ha TpeJieNl BEBIHOCIUBOCTH.

42. KOHCTPYKIMOHHBIE CTaIH, TPeOOBaHUS, IPEbABIsAeMbIe K HUM. JIernpoBaHHbIE KOHCTPYKIMOHHbIE CTAJIN, UX MAapKUPOBKa,
aBTOMAaTHbIE, IIEMEHTUPYEMBIE, yITy4IlllaeMble, PECCOPHO-TIPYKUHHbIE, NIAPUKONOIIUITHUKOBBIE, UX TepMUUEcKas oOpaboTka.

43. BICOKOTIPOYHBIE MAPTEHCUTHO-CTAPCIOLINE KOHCTPYKIIMOHHBIC CTAJIH, MX TepMHUYecKas o0padoTka. M3HococToliKNE
BBICOKOMapraHIeBbIe CTaJIM, UX TepMUUecKas oopaboTka.

44. BricOKoNerupoBaHHbIE KOHCTPYKIIMOHHBIE KOPPO3HOHHOCTOIKHUE cTainu. Buasl koppo3uu. OCHOBHBIE IPUHIIUIIBI CO3/1aHUS
HEepXKaBeIOLMX cTaylell. XapaKTepuCTHKa XPOMHUCTBIX M XPOMOHHUKEJIEBBIX HEPKaBEIOIIUX CTaJICH.

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

46. KoHCTpYKIIMOHHBIE )apocTolikue ctand. KaponpoyHOCTb, Iy TH ee NnoBbIeHus. CTallid NepIuTHOrO MapTEHCUTHOTO,
MapTEHCUTHO-()EPPUTHOTO U ayCTEHUTHOTO KIAcCcOB (C KAapOUIHBIM M HHTEPMETAJUINIHBIM YIUIOTHEHUEM ).

47. HCcTpyMeHTaNbHBIE CTaNH U cIuiaBbl. Kiaccndukarys 1 MapKUpoBKa HHCTPYMEHTANBHBIX cTaniei. CTaiu HeTeIOCTOMKHIE,
MOJIY TETNIOCTOWKHE U TETUIOCTOMKHE JJISl PEXKYIEro MHCTPYMEHTA, UX TepMuueckas o0paborka. Ctaiu A U3MEPUTEIILHOTO
HWHCTPYMEHTA.

48. Ctanu ¥ CruiaBbl ¢ 0COOBIMH (PU3UUECKUMH CBOMCTBAMU. MarHUTOMSITKUE U MATHUTOTBEP/IbIC CTAIX M CIuIaBbl. CTalM U CILIABHI C
BBICOKUM 3JIeKTpoconpoTuBieHneM. CIUTaBbl ¢ 33JaHHBIM TEMITEPaTyPHBIM K03()OHIUSHTOM PACIIUPEHUSL.

49. Matepuaibl, ojly4yaeMble METOI0OM MOPOIIKOBOW METaJITypriu: TBEPbIC CIUIABbl, KOHCTPYKIMOHHBIE, TIOPOIIKOBbIE MaTEPUAIIBI.




50. Turan u ero cruiaBbl, UX KiIaccupukanus. Tepmudeckas 00padOTKa aIFOMUHUEBHIX CIUIaBOB. O0IacTh MPUMEHEHUS TUTAHOBBIX
CILTaBOB.

51. AnoMUHHH ¥ €ro CIUIaBbl, X Kilaccudukanus. TepMuueckas o0paboTKa aTFOMUHUEBBIX CIUIaBOB. O0IacTh MPUMEHEHUS
THTAHOBBIX CIUIABOB.

52. Menp u ee cruiaBbl. JIaTyHb, OpOH3BI, UX CBOHCTBA, COCTAB, 00JACTH IPUMEHEHUSI.

53. luHK, 0J10BO, CBUHEI] U X CIUIaBHl. L{MHK 1 ero criaBel. O0BO 1 ero cruiaBbl. [Ipumnon Ha 0OBSHHON U CBUHIIOBOM OCHOBE.
54. AHTU(PUKIIMOHHBIC CIUIABBI HA OJIOBSHUCTOM, CBUHIIOBUCTOM U IIMHKOBOW OCHOBE.

55. JlakokpacouHble, HCOPTaHUYECKUE MATEPUAIIbI, MX KJIACCH(HKAIIUSI CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. [InacTruyeckue Marepuasl, UX Ki1acCU(UKaLUsI CBOMCTBA 1 001aCTH NPUMEHEHUSL.

57. KoMIO3UIIMOHHBIE MaTEPUAIIbI, UX KIacCU(PHKALIUSA CBONHCTBA M 00J1aCTH MPUMEHEHHUSI.

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

BOITPOCHI [1J151 KOHTPOJIS 3HAHUIA

1. F'oMOreHN3aMOHHBINA OTKUT CIUIABOB (Ha3HAYE€HUE, CTPYKTYPHbIE H3MEHEHHS U U3MEHEHHsI CBOWCTB, PEXKHUMBI U 00-J1acTH
MIPUMEHEHUS ).

2. JlopeKpUCTaIUIN3AMOHHBII OT)KUT METAIIJIOB U CIUIABOB (Ha"3HAYECHUE, CTPYKTYPHBIE H3MEHEHHUS U N3MEHEHHUS CBOMCTB, PEKUMBI U
00J1aCTH TPUMECHEHUS ).

3. PexpucTamiiM3aliMOHHBIA OTXKHUT METAJUIOB U CIUIaBOB (Ha3HAYE€HUE, CTPYKTYpPHbIC H3MEHEHHS M H3MEHEHHUS CBOMCTB, PEXKUMBI U
00J1aCTH TPUMCHEHUS ).

4. OcraToyHble HANPSHKEHUS B METa/UIaX U CIUIaBaX, MX MPOUCXOXKICHUE U BIMSHUE Ha CBOWCTBA U TIOBEICHUE METAJUIMYECKUX
M3JeTUI IpU 00paboTKe U SKCIUTyaTall|H.

5. OTxur, yMEHBIIAIOUIMN HAITPSDKEHNST B METAJUIaX U CIIaBax (Ha3HAYeHHE, CTPYKTYPHbIC U3MEHEHUS, PEXKUMBI U 00J1acTH
MIPUMEHEHUS ).

6. OCcHOBBI TepMOJMHAMHKH (ha30BbIX NPEBPAILCHUHN ITPH OXJIAKICHUH U HarpeBe. Kputuyeckuii 3aposii 1 paboTa ero o0pa3oBaHusl.
7. CxopocTh 00pa30BaHMs IEHTPOB KPUCTAIUIU3ALNH, JIMHEHHAS CKOPOCTH POCTa KPHCTAIIIOB H CPEIHSISI CKOPOCTh (ha30BOT0O
MIpeBpaIeHNUSI.

8. T'oMoreHHOe 1 TeTeporeHHoe 3apoxaeHue ha3. Mecta npearnoyTHTENHHOT0 00pa30BaHus 3apOBIILIEH TP TeTePOTeHHOM
3apOXKACHUU.

9. Kunernka (ha30BBIX IpeBpaIeHUH B TBEPAOM COCTOSHUH IIPU Harpese. J(narpaMMbl H30TEPMUUESCKUX PEBPALICHUH U TeP-
MOKHHETHYECKHE AHarpaMMbl, CIOCOOBI X MOCTPOCHHS U 3HAYCHHUE.

10. KuneTrka (a30BbIX IPEBPAIICHUH B TBEPAOM COCTOSIHUH MTPH OXJIaXICHHUHU. J[arpaMMbl H30TEPMHUECKHX TPEBPAICHHNA U
TEPMOKHUHETHYECKHUE JHarpaMMBbl, CIOCOOBI MX MIOCTPOSHHS U 3HAYCHHUE.

11. MexaHu3M 1 KHHETHKA TIPEeBpanieHus (GeppUTOLIEMEHTHTHBIX CMECeH B ayCTEHUT. BIMsHUE JTerupyronHX JIeMEHTOB Ha IpoLece
00pa3oBaHUs ayCTCHUTA IPU HAarpeBe.

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

13. HauanbHOe, HacJaeICTBEHHOE U IEUCTBUTENILHOE 36pHO ayCTEHNUTa. MeTOoIbl OLIEHKU CKJIIOHHOCTH CTajIel K pocTy 3epHa.

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

15. MexaHu3M 1 KHHETHKA NEPIUTHOrO npeBpatieHus. OCOOEHHOCTH MEPIUTHOTO NPEBPAIEHUS B JOOBTEKTOUIHBIX U 3a3B-
TEKTOUIHBIX YTIIEPOIUCTBIX CTANISX.

16. MexaHu3M 1 KUHETHKA NIEPJIUTHOTO NpeBpalleHus. BiausHue nerupyomux 3J1€MEHTOB Ha NMEPIUTHOE MPEBPALCHNE ayCTEHUTA.
17. TlonHbIi ¥ HETIOIHBIN OTHKUT CTAJIEH.

18. M3oTepMuueckuii ¥ chepouJu3Upy O OTXKUT CTaIeH.

19. OTxur 1 HOpMaANHU3anus CTaIEH.

20. ITarenTupoBaHue craiei.

21. Pa3HOBHIHOCTH OT)KHTa M HOPMAJIM3AIHs TyTYHOB (CYIIHOCTh, HA3HAYEHHE M 00JIaCTH IPUMEHEHHS).

22. Pa3HOBHIHOCTH OT)KHra LIBETHBIX METAJJIOB U CIUIaBOB (CYLIHOCTh, HA3HAYEHHE U 00JIaCTH NPUMEHEHHS).

23. 3akaJika CIUIaBoB 0e3 MoJMMOP(HOTO NpeBpalleHns (Ha3HaUeHHe, yCIOBHS HarpeBa M OXJIAXK/ICHNS, BIUSHHAE HA CBOWCTBA).

24. OcoOeHHOCTH MaPTEHCUTHOTO MIPEBPAICHHUS B YITIEPOAUCTHIX CTAIIIX.

25. OCHOBBI TEPMOJUHAMUKH MapTEHCUTHOT'O TIPEBPAIICHUS.

26. Temneparypa Havyajaa MapTEHCUTHOTO IpeBpaiieHns. OOpaTUMOCTh MAPTECHCUTHOTO MPEBPALICHUS.

27. MexaHu3M MapTEHCUTHOTO MPEeBpAIeHHs: KOONIEPaTUBHBIN XapaKTep aTOMHBIX IIEpEeMEIIECHHU, KOTepEeHTHBII POCT MapTEHCUTHBIX
KPHUCTAJIJIOB.

28. MexaHn3M MapTEHCUTHOTO MPEBPAIleHHs: KPHCTAIIIOT€OMETPHUS IIEPECTPOMKH PELIETKH ayCTEHUTA B PEIIETKY MapTEHCUTa,
JIOTIONTHUTENbHAS Ie(OpMAIUs IPH MAPTEHCUTHOM ITPEBPAILCHHH.

29. MukpocTpyKTypa 1 CyOCTpyKTypa CIUIaBOB, 3aKaJICHHbIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHUS MJIACTUHYATOTO MAapTEHCHTA.
30. MUKpOCTPYKTYypa U CyOCTPYKTYpa CILIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOEHHS PEEYHOT0 MapTEHCHUTA.

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

32. Kunetuka 1 MexaHu3M OeifHUTHOTO npeBparienus. CTpoeHe U CBOICTBA BEPXHETO U HIDKHET0 OSHHHUTOB.

33. 3akanrBaeMOCTh U MPOKATMBAEMOCTh CTaJICH.

34. Buasl 1 pa3HOBUIHOCTH MPOIECCOB 3aKAJIKH U3AEIUNA B MAIIMHOCTPOCHUU.

35. [lonHas ¥ HeNoHAs 3aKaJlka CTajeu.

36. CryneHuaTas 3aKajka 1 3aKajka CTajel B IByX cpe/iax.

37. N3oTepMuuecKas 3aKajika CTaeu.

38. 3akanka craneil ¢ 00paboTKON XOJI0OM.




39. IloBepXHOCTHAS 3aKallka CTaJICH.

40. M3MeHeHHe CTPYKTYPBI 3aKAJICHHBIX YIJIEPOAUCTBIX CTa-JeH npu HarpeBe. OcCOOEHHOCTH MUKPOCTPYKTYPBI U CBOWCTBA OT-
ITyLIEHHOTO MapTeHCUTAa, TPOOCTUTA U COPOMTA OTITyCKa.

41. BnustHre JeTUPYIOLINX JIEMEHTOB HA CTPYKTYpPHBIE H3MEHEHHS IIPH OTITYyCKE CTalIeH.

42. Pa3HOBHIIHOCTH OTITyCKa CTaJeH.

43. Oco0eHHOCTH U3MEHEHHS MUKPOCTPYKTYPBI M CBOKMCTB JISTUPOBAHHBIX CTAJICH ITPH OTITyCKe. SIBJICHHE BTOPHYHOTO TBEPICHHS
JIETUPOBAHHBIX CTaJIEH.

44. HeoOpatumasi 1 oOpatumast OTITyCKHasi XpYIKOCTh CTaliei (CYIIHOCTh, IPUYMHBI U MEPHI IPEIOTBPALICHUS ).

49. TIpnuuHbI U3MEHEHUSI MEXaHUYECKHUX CBOMCTB CIUIABOB IIPH CTapeHUU. BiusHue NpOI0KUTEILHOCTH M TEMIIEPATyPhl CTAPEHUSL.
50. EcrecTBEeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBUAHOCTH HCKYCCTBEHHOTO CTapEHHUSI.

51. ®U3UKO-XUMHYECKHE OCHOBBI NPOLECCOB MOy4YeHUs U DY3HOHHBIX CIIOEB.

52. DneMeHTapHbIe CTaIuK MpolieccoB Aud(y3nOHHOr0 0O0TaIIeHHUS TOBEPXHOCTHBIX CIOECB. 3aKOHOMEPHOCTH 00pa30BaHHUs
onHO(Da3HBIX MU PY3UOHHBIX 30H.

53. DneMeHTapHbIe CTaIuK MpotieccoB (G y3HOHHOr0 060TAIICHHUS TOBEPXHOCTHBIX CIOCB. 3aKOHOMEPHOCTH 00pa30BaHHUs
MHoro¢a3HbIX 11} }y3HOHHBIX 30H.

54. llemeHTanus cTajel B TBEpIOM KapOOpHU3aTOpe U )KUAKOCTHAS [IeMEHTaIUs (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHE 1 CBOWCTBA
HayTJIEPO’KEHHBIX CJIOEB).

55. l'a3oBas neMeHTalus cTajiel (OCHOBBI TEXHOJIOTHH, COCTAaB, CTPOCHUE U CBOMCTBA HAYTJIIEPOKEHHBIX CIIOCB).

56. AzoTupoBaHHe cTaneill (OCHOBBI TEXHOJIOTHH U PA3HOBUIHOCTH MPOILIECCa, COCTAB, CTPOCHUE M CBOWCTBA a30THPOBAHHBIX CIIOCB).
57. lnanupoBaHue craneil (OCHOBBI TEXHOJIIOTHH, COCTaB, CTPOCHHE M CBOMCTBA TU((HY3UOHHBIX CIIOEB).

58. HutpoueMeHTanus cranei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE U CBOMCTBA MU HY3UOHHBIX CIIOCB).

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

60. CunnnmpoBaHue cTajneil (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOMCTBA CHJIMIIMPOBAHHEIX CIIOEB).

61. AnutupoBaHue ctanell (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOEHHE U CBOIICTBA aJIUTHPOBAHHBIX CIIOCB).

62. XpomupoBaHue cTayiei (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE U CBOWCTBAa XPOMHPOBAHHEIX CIIOEB).

63. IluakoBaHue cTajel (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHHUE U CBOICTBA IUHKOBAHHBIX CIIOEB).

64. O61He 3a1a4l 1 MECTO TePMHUYECKO 00pabOTKU B MPOU3BOICTBEHHOM MpOIIecCe.

65. CriocoObl HarpeBa M3/1eni IpU TEPMUIECKOH 00paboTKe.

66. PaGoune cpenibl A1 HArpeBa U3ZICIH IPU TepMUIECKOil 00paboTke.

67. Tepmuueckast 00paboOTKa C UCIIOIB30BAHUEM JIEKTPOHATPEBA.

68. IlpreMBbl 1 METOIBI PETOTBPAILEHHUS OKHCIICHHS H 00€3YTIIepOKUBAHIS CTATBHBIX H3JEIHI IIPH TEPMUIECKOI 00padoTke.

69. Knaccudukarys KOHTpOIUpPyeMBbIX aTMochep, IPUMEHIEeMbIX IIPU TepPMUUEcKoi 00paboTke, ¥ TpeOoBaHUs, IPEABIBISIEMbIE K
KOHTPOJMPYEMBIM aTMocdepam.

70. IIpyHIMIIBI TOY4YEHHs, COCTaB U Ha3HAUEHHE SHA0TEPMHUYECKON, IK30TepMUIECKOH, aTMOC(hEephl U3 aMMHUaKa ¥ a30THOH
KOHTPOJMPYEMBIX aTMochep.

71. Oxnaxxaarouye cpebl, NpUMEHsIEMbIe PH TepMUUecKor 00padoTke. TpeOoBaHus, MPEIbIBIACMbIC K KUIKUM OXJIaXKIAI0IINM
cpenam.

72. OxnaxxaeHue U3eNUii pu TepMuYeckoii 00pabotke. KprBasi naeaabHOTO 3aKaJOYHOTO OXJIaXKICHHS.

73. OxyaxaaroImue cpensl, He MpeTepreBaonre N3MEHEHHH arperaTHOr0 COCTOsIHUS BO BCEM JTHAIla30He TEMIIEPATYP OXJIKACHHS
U3JENHUi.

74. Oxnaxxaaromue cpesl, MpeTepreBaroIne N3MEHEHHS arperaTHOT0 COCTOSHHS B CBSI3H C X KUTIEHHEM Ha ropsTaei 1o- BEpXHOCTH
OXJIQXKIAEMBIX U3JEIHH.

75. Bunsl aBrogedopMaluy 1 KiacCupUKays HICTOYHUKOB aBTOeHOPMUAPOBAHHS IIPH TEPMUIECKOI 00padoTke.

76. ABronedopmaru noyhadpuKaToB U U3AEIUN 0] JEHCTBUEM BHYTPEHHUX HANPSHKEHUH U MEPHI 110 UX YMEHBIICHUIO.

77. TexHonoruuecKkre CocOObl ManoAe(hOPMAIMOHHOM 3aKAIKH B IPUCIIOCOOICHUSIX H MAIIMHHOM 3aKaIIKH.

78. Tepmuueckast 00paboOTKa C UCIIOIb30BAHUEM JIA3EPHOTO HArpeBa, €e MPEUMYILEeCcTBa U HEIOCTaTKU.

79. Tepmuueckas 00pabOTKa C UCIIOIB30BAHNEM JICKTPOHHOIYIEBOTO HArpeBa, ee MPeuMyIecTBa U HEAOCTATKY.

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

81. BricokoTeMIiepaTypHasi TepMOMEXaHYecKasi 00pabOTKa CTapEeIOIIIX CIUIABOB (CYIIHOCTh, HA3HAYEHHE, BIHSHIE HAa CTPYKTYPY U
CBOWCTBA).

82. HuzkotemrepaTypHasi TepMOMeEXaHUIeCKass 00paboTKa cTajel, 3aKaTiBaeMbIX HA MAPTEHCHT (CYIIHOCTh, Ha3HAYCHUE, BIMSHUC
Ha CTPYKTYpPY U CBOWCTBA).

83. BricokoTeMIiepaTypHasi TepMOMEXaHdecKas 00paboTKa CTaeil, 3aKaIMBaeMbIX Ha MApTEHCHT (CYIIHOCTh, HA3HAYEHHE, BIMSIHIE
Ha CTPYKTYpPY U CBOWCTBA).

84. TepmomMexaHnueckast 00paboTKa craneii ¢ neopmanyeii Bo BpeMsi EPIMTHOTO NMPEBpallieHus (CYIIHOCTh, Ha3HAYCHUE, BIIUSIHUC
Ha CTPYKTYpPY U CBOWCTBA).

85. IlpenBapurenbHas TepMOMEXaHHUeCKast 00padOTKa CTapEIONINX CIUIABOB U CTaJIeH, 3aKaTMBaeMbIX HA MApTEHCUT (CYIHOCTH,
Ha—3HAY€HHE, BIMSHHUE HA CTPYKTYPY U CBOICTBA).

86. CyIIHOCTh TEPMOLMKIINYECKOH 00pabOTKH 1 KITaCCU(PHKAIHS €€ BHIOB.

87. Pa3HOBHAHOCTH TEPMOLUKINYECKOH 00pabOTKH CTajIeH U YyTyHOB.

88. CymHOCTb, CXeMBI OCYIIECTBICHUS U KIACCU(PHUKALS BUIOB XUMHKO-TEPMOIMKINIECKON TepMOOOPaOOTKH.

89. CymmHocTb, Ki1accu(UKanys BUIOB U OCHOBBI TEXHOJIOTHH BOCCTaHOBUTEIBHON TEPMUUECKOH 00pabOTKH.

90. BoccraHoBuTenbHAS TepMHYecKas 00pad0TKa B MAITMHOCTPOUTEIILHOM IIPOU3BOICTBE.




5.2. TeMbl NUCbLMEHHBIX paboT

CamocrostensHas paboTa
OBOCHOBAHUE BBIFOPA KOHCTPVKL[I/IOHIiIbIX MATEPUAJIOB U PABPABOTKA PEXXMUMOB UX TEPMUYECKOM
OBPABOTKMU JJ151 UBTOTOBJIEHU A AETAJIEUM MAILIMH U OBOPY IOBAHI S

5.3. ®oH1 OLIEHOYHBIX CPEACTB

DOC pacnonoxe B pazaene «CBeneHus 006 o0pazoBarenbHON opraHu3anum» noapaszaen «O6pasoBanue» oduruansHoro caiita 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kputepuu olieHKH 3HAHHIA CTYACHTOB TIPH MPOBEJACHHUH TECTUPOBAHMUS 110 TECTY BTOPOTO THIIA: TECTOBOE 3aJlaHUE I10 JTUCIUIUINHE
COJICP>KHT 25 BOIPOCOB.

* O1eHKa «OTIMYHOY» BBICTABIISIETCS MIPH YCIOBUY MPABUIIBHOTO OTBETa CTyJeHTa He MeHee ueM 80 % TecTOBBIX 3adaHUM;

* O1IeHKa «XOPOIII0Y» BBICTABIIICTCS TIPU YCIOBUU NMPABHIILHOTO OTBETA CTyIeHTa He MeHee yeM 60 % TeCTOBBIX 3aJlaHuii;,

* OmeHKa «yIOBJIETBOPUTEIHHOY BBICTABISIETCS MPH YCIOBUY IPAaBUIBLHOTO OTBETA CTy/eHTa HEe MeHee 45 %; .

Kputepun OrleHKH OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI: TOYHOCTH OTIPEEICHII 1 OHSTHI, CTETIEHb PACKPBITHS CYIHOCTH BOIIPOCA,
KOJIYECTBO MPABUIILHO M MOIHOCTBIO PACKPBITBIX BOIIPOCOB:

* OrieHKa «OTIMYHO» CTABHUTCSI, €CITM BBIMOJHEHBI BCE TPEOOBAHKS: TOYHO JAHbI ONPEAEICHHS M MOHSITHS; IOJTHOCTHIO PACKPHITA
CYIIHOCTH BOIPOCA; JaHBI MPABUIILHBIC U MOJHBIE OTBETHI HA BCE BOMIPOCHI, JIOTHYHO HU3JI0KeHA COOCTBEHHAS MO3UIIHS;
Cc(OpPMYIHPOBAHBI BHIBOIBI.

* O1leHKa «XOPOIII0» — OCHOBHBIE TPEOOBAHHS BBIMOJHEHBI, HO MPH 3TOM JOMYIIEHBI HEJOUETHI. B 4aCTHOCTH, IMEIOTCSI HETOUHOCTH B
M3JI0KEHNH MaTepraja; OTCYTCTBYET JIOTHYECKAsT TOCIEI0BATENLHOCTD B CYKIECHUAX; IMEIOTCS VITYIIEHHUs B OTBETAX.

* O1ieHKa «YI0BJICTBOPUTEIBHO» — HMEIOTCS CYIIIECTBEHHBIEC OTCTYIUICHHUS OT TpeOoBaHMil. B 4acTHOCTH: TeMa OCBelleHa JIUIIb
YaCTHYHO; JOMYIIEHB! (PAKTHUECKHE ONTHOKHU B COEP)KAHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJIBI;, OTCYTCTBYIOT MOSCHEHHS K
(dbopmynam, pUCYHKH.

* O1eHKa «HEYIOBJIETBOPUTEIBHOY» — TEMa He pacKphITa, 00HAPYKMBAETCS CYIIIECTBEHHOE HEMOHNMAaHHe TIPOOIIEMBI; JaHBI HE MTOTHBIE
OTBETHI MeHee YeM Ha 45% BOnpoCoB.

Kpurepun O1ieHKH BBITOTHEHHS KYPCOBOM pabOThI: TIPaBUIILHOCTD BBITIOTHEHHSI

Or1ieHKa «OTJIHMYHOY» CTABUTCS, €CJIU BBIMOIHEHBI BCE TPEOOBAHUS: TOYHO JAHbBI ONPEACTICHHS 1 OHSITHUSI;, OJTHOCTHIO PACKPHITA
CYIIIHOCTH BOTIPOCA; JaHBI IIPABHIILHbIE, TTOJHbIE H 000CHOBAHHBIE OTBETHI TI0 BEIOOPY MATEPHAIOB U BHIaM TepMudeckoit u  XTO
* O1ieHKa «XOPOIII0» — OCHOBHBIE TPEOOBAHMS BBIMOIHEHBI, HO IPH 3TOM JOMYIIEHbI HEAOUETHL. B 4aCTHOCTH, UMEIOTCSI HETOYHOCTH B
M3JI0KEHNH MaTeprasa; IMEIOTCS VITYIEHUS B OTBETAX.

* O1ieHKa «YI0BICTBOPUTEIHHOY» — HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHMi. B 4acTHOCTH: BOMPOC OCBEIIEH JIUIIh
YaCTHYHO; JTOTYIIEHB! (PaKTHUECKHE ONTHOKHU B COEP)KAHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYET 000CHOBaHKE BHIOOpA MaTepHaa

5.4. IlepeyeHb BHIOB OLCHOYHBIX CPEACTB

Ornenounsie cpenactpa mo kareropun "SHATB": kypcoBas pabota, KOHTPOJIbHBIE BOTIPOCHI, TECTHI.
OneHounsle cpeactsa no kareropuu "YMETD": kypcoBast paboTa, KOHTPOJIbHbIE BOIPOCHI, TECTHI.
Ouenounsie cpenctra mo kateropun "BJIAJIETBH":kypcoBast pabota, KOHTPOIBHBIE BOTIPOCHI, TECTHI.

6. YYUEBHO-METOAUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

6.1. PexomMenyeMasi 1uTepatypa

6.1.1. OcHoBHas1 IUTEepaTypa

ABTOpBI, COCTaBUTEIH 3arnasue, pa3MelieHue WznarensctBo, ron | Kommu-Bo
JI1.1 |Connues IO.I1., Ilpsxun|MarepuanoBenenue: yd4eOHHUK I BYy30B CII6.: Xumuznar, 35
E.N. 2004
JI1.2  |JlaxTun FO.M., MarepuanoseneHue: A0oMyIieHo 'oc. KOMUTETOM IO M.: Anbsnc, 2013 50
JleonTneBa B.I1. HapoJHOMY 00pa30BaHMIO B KaUeCTBE yUeOHUKA JUIS BTY30B

6.1.2. lonoHUTEbHAS JUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MeleHue WznarensctBo, rox | Kommy-Bo
JI2.1 |Temnep I0.A., MarepuasnoBenenue: Yued. nocodue A By30B M.: Merannyprus, 35
Paxmrant A.T. 1989
JI2.2  |JlaxTua FO.M., MarepuasnoBeneHue: yueOHUK s BTYy30B M.: 39
JleonTnea B.I1. MammHoctpoenue,
1990
JI2.3 |Mo3s6epr P.K. MarepuanoBejerue: yue6.ocodbue s TEXH. By30B M.: Bblici. 1IK., 56

1991




ABTOpBI, COCTaBUTEIH 3arnaBsue, pa3MelieHue UznarensctBo, ron | Komnu-Bo
JI2.4 |T'oponuuuenko B.U. [ u |MarepuanoBenenue: [IpakTHKyM: 1715 By30B M.: 11
ap.] VHHBEPCHUTETCKAS
kHura, Jloroc, 2006
JI2.5 |Konaues b.A., Enarun  |MeraioBeieHue U TepMHUYecKas 00paboTKa IBETHBIX M.: MUCHUC, 2005 8
B.1., JluBanos B.A. METAJUIOB U CILJIABOB: YY€OHHK ISl BY30B
JI12.6 |Komnecos C.H., KonecoB |MarepuanoBeneHue u TeXHOJIOTHS KOHCTPYKITMOHHBIX M.: Beicu. mk., 1
H.C. MaTepuasoB: yueOHHK AJIs By30B 2007
JI2.7 |KoncrantunoB E.I. MarepuanoseieHue: 1a00PaTOPHBINA IPAKTUKYM Hopunbck, 1998 4
J12.8 |Capacdanosa A.S1. MarepuanoBeeHle U TEXHOJIOTHS KOHCTPYKIIMOHHBIX Hopunsck, 1999 31
MatepuaioB: JlabopaT. mpakTUKyM
JI2.9 |moxpen. IO.T. MapouHuK cTanei u CIIaBoB M.: lHHOBalMOHHOE 10
Hparynosa, MAaITHHOCTPOCHHE,
A.C.3y04eHko; cocT. 2016
Hparynos IO0.T"., A.
3y6uenko, 10.B.
Kammpckwuit u ap.
JI2.10 [Cocr.: B.I'. Copokun, |Cranu u cruaBel: CipaBO4HUK M.: UnTepmer 5
M.A. T'epBacses, B.C. uHxuHAPUHT, 2003
ITanees u np.; [lox pen.
B.I'. Copoxuna, M.A.
T'epBacbeBa
JI2.11 |Ap3zamacor B.H., MarepuanoBeieHue: yUeOHUK IS BTY30B M.: 40
Cunopun U.W., MarmmHocTpoeHue,
Kocomnamos I'.®. 1986
JI2.12 |aBt.-cocT. E.H. lllTaHoB, |[IBeTHBIE METAIIIBI U CILIABBI: CIIPABOYHUK H. Hosropon: 1
N.A. llltanosa Benra-2, 2001
6.1.3. MeTroguueckue pa3padoTKu
ABTOPBI, COCTaBUTENIN 3arnasue, pa3MelieHHe MzparensctBo, roa | Komnu-Bo
JI3.1 |cocr. Martepuanosenenne. Beibop MaTepranoB 1 pexXnMOB Hopunscxk, 2001 4
E.I'' KOHCTaHTHHOB; 00paboTKH, 00ECTIEYHBAIOLIHNX MTOJyYCHHE ONTHMAIBHBIX
Hopwibckuit MHIyCTp.  |9KCIUTyaTallMOHHBIX CBOMCTB JeTaleil: MeTo . yKa3aHHs K
UH-T MpaKkTU4eCcKol padoTe st cryneHToB  cren. 170900
JI3.2 |Hopunbckwmii nagyctp. |MatepuanoBenenue.Teopust M TEXHOJIOTHS TEPMHIECKON 1 Hopunsck, 2006 6
WH-T; COCT. XHUMHKO-TEPMHUYECKON 00pabOTKH: METOANYECKHE YKa3aHUs K
A.Sl.Capadanosa CaMOCTOSITeNNLHOM paboTe
JI3.3 |Hopunbckwuii uaayctp. |Kiaccudukanms v MapKUpOBKa YyTYHOB U YTIIEPOIUCTHIX Hopunsck: HUN, 8
UH-T; cocT. A Sl CTaJIei: MeTO/I. YKa3aHHs K IPaKTHYeCKUM paboTam 2007
Capadanosa
JI3.4 |Hopwunbckuii uanycrp. |Kiaccudukanms, MapkupoBKa U CBOMCTBA IIBETHBIX MeTa/utoB ¥ |Hopuibck: HUU, 28
UH-T; cocT. A.S. CIUIaBOB: METO/. YKa3aHUs K IPAKTUYECKUM paboTam 2010
Capadanosa
JI3.5 |Hopwuibckuii uagyctp. |Knaccudukarms, MapkupoBKa 1 CBOHCTBA JETHPOBAHHBIX Hopunsckx: HUH, 49
uH-T; cocT. CapadaHoBa [KOHCTPYKIMOHHBIX CTaJeH: METO/. YKa3aHHs K TPAKT. 2011
A 5L paboTtam
JI3.6 |Koncrantunos E.T. MertamnoBenenue u TepMudeckas oopadorka: Jlaboparopusii  |Hopmmsck, 1994 37
MIPAKTUKYM
JI3.7 |cocT. Marepuanosenenue. BeIOop MaTepHaioB U peKUMOB Hopunsck, 1997 4
E.T"'KoHcTaHTHHOB, YHPOYHSIONIEH TepMUUECKONH 00pabOTKH: METOA. yKa3aHUs K
Hopuibckuii uHaycTp.  |mpaxkrtuueckum pabotam
UH-T
JI3.8 |Ocunues O.E. MerannoBeneHue TyromiaBKiuxX METaJUIOB U CIIABOB HA UX M.: 5
ocHoBe: pekomeH0BaHO YMO By30B PD By30B B kauectBe |MammHoctpoeHue,
yue0. mocoOust ISt CTY/ICHTOB BY30B 2013
6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"




91 |\nii-ftp\Education  S:\Kadenpa TM u O

92 |Hayuno-texnuueckui sxypHan "Bompocsr matepuanoBenenuss’  Haywno-TexHuueckwuii xypHan «Bompocst
MaTepuaioBeaeHus» https://elibrary.ru/title_about.asp?id=37686

D3  |MapouHuk cTaneii u cruiaBoB  MH(popMaIiMoHHO-CIIpaBOYHBIN MOpTal Mapo4YHHUK cTajied u cruiaBoB http://www.splav-
kharkov.com/choose_type.ph

6.3.1 Ilepeyens NporpaMMHOro oGecredeHnst

6.3.2 Ilepeyens NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

6.3.2.2|Hayunas uadopmaronnas ouomuorek. XKypHan "Matepuanosenenue” elibrary.ru/title_about.asp?id=7878

6.3.2.3|Kypnan "MarepuanoBeieHue U TepPMUUECKasi 00pabOTKa METaJLIOB

6.3.2.4|3nexrponnsie pecypcesl m3narenbctBa «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CoriiacHO coramnieHuo o
CO3JJaHUH

6.3.2.5|1udopmarinoHHO-CIIpaBOYHBII TOPTAJ 0 METAIUTYPTHHU M JIMTEHHOMY MPOU3BOACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/

6.3.2.6|L{entpanbHblii Metasnueckuit nopran PO http:/metallicheckiy-portal.ru/marki_metallov

6.3.2.7|udhopMaIiMoHHO-CIIPaBOYHBIN MOpTan MapouHuk cranei u crutaBoB http://www.splav-kharkov.com/choose_type.php

6.3.2.8|udopmarmonnsiii npoekt Materiology.info http://materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOY JI)

7.1|Komnbtotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6);

7.2|npoextop Epson EB-485Wi ¢ HHTEpaKTUBHBIM 3KPaHOM;

7.3|MuKpockoms! MeTamorpadudeckie HHBEpTHPOBAaHHBIE arperaTHele JJaboMet-I ¢ crcteMolt BU3yanu3ayui # KOMIIEKTaM
MUKpOULIH(OB - 3 IIT.;

7.4|muxpockons! Metamiorpapuueckne MUM-7 — 4 mit., MMII-4 (1 mwr.)

7.5|tBepromepsl TK-14-250, TK-2M, TII-2M;

7.6|JIynsl bpunenns - 6 mr.

7.7|Ha6opbl MUKpOILTH(OB CIUIABOB.

7.8|YueOHbIe KHHO(DUIBMBL.

7.9|YueOHble IPe3eHTALIH.

7.10(Harpesatenbubie neun CHOJI (3 mr.)

7.11|MopenbHbIi TUTEHHBIH KOMITJIEKT.

7.12|Mopenu OTIMBOK.

7.13|JTaGoparopHbie GEryHBI.

7.14|Mastuaukossie komnps! ITK-30, KM-0,5.

7.15

8. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO/Y JIS)

S:\Kadenpa TM u O
Kypcosas pabora OOCHOBAHUWE BbIEOPA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U PASPABOTKA PEXXMMOB UX
TEPMMYECKOI OBPABOTKU JUIS N3IrOTOBJIEHU A )IETAHEﬁ MAIINH U OBOPYJOBAHUA

METOJIMYECKHUE YKA3AHUS BBITTOJIHEHUIO KYPCOBOM PABOTHI

BrinosnHeHne 3aqanuii nperycMaTrpuBaeT 000CHOBaHHBIM BEIOOp MaTepHana 1 ero 00paboTKH, B HAaMOOJIbIIEH CTeNeHN
o0ecneyrBaroIUX 3KCILUTYaTalOHHYIO HaJIeKHOCTb U JOITOBEYHOCTD JeTaleil U KOHCTPYKLUH TEXHOJIOrn4eckoro oobopynosanus. B
3aaHuAX CHOPMYIMPOBAHBI XapaKTEPHbIC CBOHCTBA U SKCIUTyaTallHOHHBIE YCIOBUS KOHKPETHBIX JIeTaNeH, HCIOIb3yEeMBbIX IIPH
U3rOTOBIIEHUH JieTajell 000pyIOBaHUs METAJUTyprUUECKHUX 3aBOJIOB.

Jns penieHns 3agad He0OX0IMMO!

- IPOaHATU3UPOBATh YCIO0BHA pabOThI AeTanel (Harpy3ka U XapakTep ee IPUIoKEHHs, TeMIIEpaTypa U T.A.), YTO I03BOJIIET
OTIPEIEINUTh CBOMCTBO (ITPYIITY CBOWNCTB), 00€CHEUNBAIOIINX SKCILUTYaTAl[IOHHYIO HaJCKHOCTh U JONTOBEYHOCTh KOHKPETHOH 3aa4H;
- yKa3aTb BO3MOJKHbIE BH/IbI BEIXOJA U3 CTPOS MM pa3pyLIEHUi AeTanel, UX Hau0bosee BEPOSATHbIE IPUUUHBI;

- IPOAHATIM3UPOBATH METO/IBI H3TOTOBJICHHUS JIeTaIu (JINThE, KOBKA, IITAMIIOBKA, CBAPKa, PE3aHHE) C YIETOM TEXHOJIOTHIECKIX
CBOJCTB IpeATaraeMbIX MaTepHAJIOB;

- U3 MIpeJIaraeéMbIX MaTepHaIoB BEIOpaTh €IMHCTBEHHO IIpUEeMIIEMBbII 1 oOecrieunBaonInii TpedyeMble CBOHCTBA, 000CHOBAB CBOM
BBIOOD CPABHUTENILHOM OLIEHKOM MEXaHUYECKUX, TEXHOIOTMYECKUX U 3KCILUTyaTallUOHHBIX CBOMCTB BCEX MAaTEPUANIOB, IPEIJIOAKEHHbIX
B 3aJave;

- yKa3aTb IpyIIly BEIOpAHHOTI'O MaTepualla [0 Ha3HAUCHUIO (KOHCTPYKIMOHHBIE, OOLIEro WK CELUaIN3UPOBAaHHOIO




Ha3HAYCHHUsI, THCTPYMEHTAIBHBIC WK CTAJIN CO CICUATbHBIMU (DHU3MISCKUMU HIIH SKCIUTYyaTallMOHHBIMU CBOHCTBAMH),
0XapaKTePU30BaTh OCHOBHBIC TPEOOBAHMS, IPEIBIBISIEMbIC K JAHHOU IPYIIIE CBOMCTB;

- IPUBECTH XUMHUYECKHI COCTAB BRIOPAHHOTO MaTepHalia, yka3aTh CBOMCTBA B HCXOHOM COCTOSIHUH (COCTOSIHHHU MOCTABKH) U MOCTIe
MIPUMEHEHUS YIPOYHSOIIEH 00paboTKU (B TOTOBOM U3/ICIIHN);

- IPEIUIOKUTh H 00OCHOBATH (B ClIyyae HEOOXOJUMOCTH) PEKHUMBI TEPMHUECKOM, XUMUKO-TEPMUUECKOH 00pabOTKHU MM HAKIIIA,
CIIOCOOCTBYIOIINX JOCTHKCHHIO ONITHMAJIBbHBIX YKCIUTYyaTAlIHOHHBIX CBOWCTB MaTepHana;

- 0XapaKTepU30BaTh BIUSIHUE JICTHPYIOMIUX JICMEHTOB B 00CCIICUCHIH CIICIIAATBHBIX 1 MEXaHMYESCKUX CBOWCTB CTAJIM HJIM CIIaBa U
Ha MPEeBpalleHHs B IPOLIECCEe TEPMHUUECKON 00paboTKu




