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1. HEJIX OCBOEHUSA JUCIHUTIIINHBI

1.1(O3nakomiienne ¢ 6a30BBIMH MOHATHSMU MAaTEPHAIIOBEACHHS M NIEPCIIEKTUBHBIMH HAIIPABICHUSAMH Pa3BUTHS HAYIHOH
MBICJIU B 00JIaCTH MaTepUallOBEICHUSI.

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 MAaTCPHUAJIOB, a TaK XXC€ YMCHUE BLIGI/IpaTb
MaTepualbl AJisl U3rOTOBJICHUS Jnereneu IIpH U3rOTOBJICHNH TEXHOJIOTUYCCKUX MAIlIMH

1.4

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

Huxn (pa3men) OOTIT: B1.0

2.1|TpedoBaHus K NpeaBapUTEILHON MOATOTOBKE 00y4aK0IIErocs:

2.1.1|ConpoTHBIEHHE MaTEPHATIOB

2.1.2|dusuka

2.1.3| Xumus

2.1.4|ComnpoTuBiieHUEe MaTepUaIoOB

2.1.5|Pusznka

2.1.6| Xumus

2.2| InCHUIUIMHBI U PAKTHKH, JUISI KOTOPBIX 0CBOEHHE TAHHOM THCHUILITHHBI (MOIYJIs1) HEOOX0AMMO KaK
npejuIecTBYyIoOLIee:

2.2.1|CompoTtuBiieHUEe MaTepUaIOB

2.2.2|TIpuknagHas MEXaHUKa

2.2.3|TIpounsBoacTBeHHAs (POU3BOCTBEHHO-TEXHOIOTHYECKAs ) TPAKTHKA

2.2.4|T opHble MaIIuHBI 1 000PYIOBaHHE

2.2.5|OkcnyaTtanus TOpHBIX MalllMH U 000pyJOBaHUS

2.2.6|IIpoexTupoBaHue pyIHUKOB

2.2.7|BrInosHeHe, TOATOTOBKA K MPOIIEYPE 3aIUThI U 3al[UTa BBIMTYCKHON KBATH(UKAIIMOHHON paboThI

2.2.8|1o6bI4a u epepaboTKa MOJIE3HBIX HCKOMAEMBIX

2.2.9|IIpousBoacTBeHHAs (IIPOEKTHO-TEXHOIOTMUECKAs) IPAKTUKa

2.2.10|ConpoTuBIicHHE MaTEPHUATIOB

2.2.11|TpukiaaHas MEXaHUKa

2.2.12|TIpousBoncTBeHHas (TIPOU3BOACTBEHHO-TEXHOJIOTHYECKAs) IPAKTHKA

2.2.13|3kcrutyaraiys TOPHBIX MalIuH 1 000pY/J0BaHHS

2.2.14|IIpoekTupoBaHye pyAHUKOB

2.2.15|BeinonHenye, HOATOTOBKA K IPOLELYPE 3aIUThl U 3aIIUTa BBITYCKHON KBaTH(UKALMOHHON PabOThI

2.2.16|1o06b14a 1 nepepaboTKa MONIE3HBIX HCKOIIAEMBIX

2.2.17|TIpousBoacTBeHHas! (IPOEKTHO-TEXHOJIOTNUECKast) IPAKTUKA

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHM S JUCIUILTAHBI
(MOJLY.JIST)

OIIK-6.1: CI/ICTeMaTl/ll}preT METOAbI NPEACTBbHOT0 HANPAKCHHOT0 COCTOSTHUS MAaCCHBA I'OPHBIX IMOPOJA

3HaTh:

YMerh:

Baagern:

OIIK-6.2: B.naz[eeT HHKCHEPHBIMHU U TEXHOJOTHYE€CKUMHU METOAAMM YIIPABJCHUSA reOMEeXaHUYE€CKUMHU NMpoueccaMu

3HaTh:

YMern:

Baagern:

B pe3yabTaTte ocBOCHMS AMCHUIIJIMHBI 00yYarOIIUiics 10/KeH

3.1|3unarh:

3.1.1|0CHOBHBIE KIIACCHI COBpPEMCHHBIX MaTeprajIoB UX CBOMCTBA U 00JIaCTH MIPUMCHCHUS, IIPUHIUIIBI BI)IGOpa MaTEepUAJIOB;

3.1.2|3aKOHOMEPHOCTH CTPYKTYpOoOoOpa3oBaHusi, pa3oBbic IPEBPAICHHS B MATEpUANIaX, BIUSHUE CTPYKTYPHBIX XapaKTEPHCTHK Ha
CBOMCTBa MaTepUAJIOB;




3.13

OCHOBHBIEC CTaHIAPTHBIC METOBI ONPEACICHHS CBOMCTB MATEPUAIIOB, TPUHIIUITBI CPABHUTESIBHOTO aHAITH3a CBOHCTB
MaTepHaIIoB.

3.2

YMmerh:

3.21

HCIIOJIb30BaTh Ha NMPAKTHKE COBPEMEHHbIE CBEICHUS O MaTepualax, O BIUSHUU CTPYKTYp Ha CBOMCTBa MaTepHaJoB,;

3.22

aHAJIM3UPOBATH MPOLECCHl KPUCTALIM3ALNHU, 0COOEHHOCTH AN (HY3HOHHBIX MEXAaHU3MOB, KOHTPOJIUPYIOIIUX KHHETHKY
Pa3BUTHS KPUCTALIH3AMHU U (a30BBIX IPEBPALIEHUH B TBEPAOM COCTOSIHHUH METAJUIOB H CIIABOB; UCIIOIb30BATh
JarpaMMbl COCTOSIHUS CIIJIaBOB.

3.2.3

HCTIONb30BATh 3aKOHBI €CTECTBEHHBIX HAYK IPHU IPH NPOTHO3UPOBAHUH HANPSDKEHHBIX COCTOSHUM, HehopManuii
METaJUIMYECKUX KOHCTPYKIMS U JIeTalledl MallliH U MEXaHU3MOB B YCJIOBUSIX DKCILTyaTallul

3.3

Baanern:
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OBJIAACHUEC TECOPETUICCKUMU U NMPAKTUICCKUMU METOAAMHU BI)I60pa MaTepUuajIoB C YUCTOM UX MEXAHUYECCKHUX,
TEXHOJOIMYCCKUX, IKCILTyaTallMOHHBIX CBOWCTB

4. CTPYKTYPA U COJEP)KAHUE JUCIUIIIMHBI (MOLY.JIsT)

Kon HanmeHoBaHue pa3aenos u teMm /Buj | Cemectp / | Yacos | Komneren- | Jlureparypa | Hurte | Ilpumeuanue
3AHATUS 3aHATHS/ Kvbe 107011 DAKT.
Pazgen 1. MerajiioBeaenue u
TepMHuYecKasi 00padoTka MeTa/lJIOB
1.1 Knaccudukanus marepuanoB. ATOMHO - 3 1 OIlK-6.1 [JI1.1 JI1.2J12.1 0
KPHUCTAITHYECKOE CTPOCHHUE METAIJIOB M OIIK-6.2 J12.2J12.3
cmaBoB. /Jlex/ JI2.11J13.3
313233
1.2 Maxkpoananus3 /J1a6/ 3 3 OIIK-6.1 [JI1.1J11.2J12.1 0
OIIK-6.2 |J12.2J12.3J12.4
JI2.11J13.6
313233
1.3 Kpucrammzaius merauios.  /Jlex/ 3 2 OIIK-6.1 [JI1.1J11.2J12.1 0
OIIK-6.2 J2.2712.3
J2.11
313233
1.4 MexaHn4yeckue CBOHCTBA U 3 1 OIIK-6.1 [JI1.1J11.2J12.1 0
KOHCTPYKTHBHAsI IPOYHOCTh METAJJIOB U OIIK-6.2 J2.2712.3
criaBoB /Jlex/ J12.11
512233
15 OmnpeeneHne TBEPIOCTH METAJUIOB U 3 3 OIlK-6.1 [JI1.1 JI1.2J12.1 0
CI1aBoB 1o Meroay bpunenns /J1a6/ OIIK-6.2 [JI2.2J12.3 J12.8
J12.11
512233
1.6 OmnpeeneHne TBEPIOCTH METAJUIOB U 3 2 OIlK-6.1 [JI1.1 JI1.2J12.1 0
CI1aBoB 1o Merony Poxsemna /J1a6/ OIIK-6.2 [JI2.2J12.3 J12.8
J12.11
512233
1.7 Omnpezenenne yaapHOil BA3KOCTH 3 2 OIIK-6.1 [JI1.1J11.2J12.1 0
KOHCTPYKILHMOHHBIX cTaneil. /J1ab/ OIIK-6.2 |[J12.2 J12.3 J12.7
J12.11
5132233
1.8 Teopus cnnaBoB.JluarpaMMel COCTOSIHUS 3 1 OIIK-6.1 [JI1.1J11.2J12.1 0
CHCTEM JIBOMHEIX CIIIaBoB. /JIex/ OIIK-6.2 J12.2J12.3
J2.11
512233




1.9 Muxkpoananus /J1a6/ OIIK-6.1 |JI1.1J11.2J12.1
OIIK-6.2 |JI2.2J12.3 J12.8
J2.11
5132233
1.10 XKenezo u ero crnassl.Jluarpamma OIIK-6.1 |JI1.1J11.2J12.1
COCTOSIHHUSI CUCTEMBI KeJIe30- YIIIepoT OIlK-6.2 [JI2.2 JI2.3 JI2.8
/JTex/ J12.9 J12.11
512233
111  |Knaccudukamnms MapKupoBKa CBOHCTBA U OIIK-6.1 |JI1.1J11.2J12.1
Ha3HaueHHe uyryHos. /IIp/ OIIK-6.2 |JI12.2J12.3 J12.8
J12.9
JI2.11J13.3
512233
1.12 W3y4enne MUKpOCTPYKTYpPHI 4yryHOB /J1ad/ OIIK-6.1 |JI1.1J11.2J12.1
OIIK-6.2 J2.2J12.3
J12.11J13.3
012233
1.13 JuarpaMMa COCTOSIHHSI CHCTEMBI JKENE30- OIIK-6.1 |JI1.1J11.2J12.1
yrnepox /IIp/ OIIK-6.2 |J12.2J12.3 J12.4
J2.11
5132233
1.14  |Teopus tepmudeckoit 06paboTku /Jlex/ OIIK-6.1 |JI1.1J11.2J12.1
OIIK-6.2 |JI2.2J12.3 JI2.5
J12.6
J2.11J13.2
JI13.6
3132233
1.15 TexHONOTHS TEPMHIECKOH 00PadOTKH OIIK-6.1 |JI1.1J11.2J12.1
/JTex/ OIIK-6.2 |J12.2 JI2.3 JI2.5
J2.11J13.2
JI13.6
3132233
1.16 KoHcTpyKIMOHHbBIE U HHCTPYMEHTAJIbHbIC OIIK-6.1 |JI1.1J11.2J12.1
CTaNy U crasbl /Jlex/ OIIK-6.2 |J12.2J12.3 J12.9
J2.11
012233
1.17 Krnaccupukanus MapkupoBKa CBOMCTBA U OIIK-6.1 |JI1.1J11.2J12.1
Ha3HAa4YeHHe YIJIepOAUCTHIX cTaneil. /IIp/ OIIK-6.2 |J12.2J12.3J12.9
JI2.11J13.3
0132233
1.18  [M3yueHne MHKPOCTPYKTYpEI OIIK-6.1 |JI1.1J11.2J12.1
KOHCTPYKLHMOHHBIX cTaneil. /J1ab/ OIIK-6.2 J2.2712.3
JI2.11J13.3
0132233
1.19 Teopust 1 TEXHOJOTHSI TEPMHUECKOI OIlK-6.1 [JI1.1 J11.2J12.1
obpabotku /I1p/ OIIK-6.2 |JI2.2J12.3 J12.5
J12.11J13.2

213233




1.20

Teopust ¥ TEXHOJIOTHsSI XUMUKO-
TepMu4eckoit 00padoTku /Jex/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
J12.2J12.3 J12.5
J12.11J13.6
013233

1.21

Knaccudukauus MapkupoBKa CBOICTBa U

JISTUPOBAHHBIX KOHCTPYKIHUOHHBIX crajeil.

Mp/

OIIK-6.1
OIIK-6.2

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

1.22

Br16op MaTepuanoB 0 TepMUYECKOM
obpabotku /TIp/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
J12.2 J12.3 J12.5
J12.9 J712.10
J12.11
J12.12J13.1
JI3.5J13.7 J13.8
015233

1.23

C1aBbl Ha OCHOBE AJIIOMHMHUS M TUTaHA
/JIex/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
JI2.2J12.3 J12.5
J12.7 J12.9
J12.11J13.7
015233

1.24

Teopust U TEXHOIOTHS TSPMUYCCKON U
XHMHUKO-TepMHUecKoi o0padotku /T1p/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
J2.2712.3
J12.11J13.1

JI3.2J13.5J13.6

JI3.7
013233

1.25

Knaccudukanus MapkupoBka cBoiicTBa U
Ha3Ha9YeHHe I[BETHBIX METAJJIOB U CIIITaBOB
(crutaBoB Ha ocuose Al, Ti) /TIp/

OIIK-6.1
OIIK-6.2

JI1.1 JI1.2J12.1
J12.2J12.3J12.9
JI2.11J13.4
JI3.8
213233

1.26

CrutaBel Ha OCHOBE MEAW U Maruusi /Jex/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
JI2.2J12.3 J12.9
J2.11J13.4
JI3.8
013233

1.27

Kitaccudukanus MmapkupoBKa CBOWCTBA U
Ha3HAYCHHE IIBETHBIX METAJUIOB U CIIJIABOB
(crutaBoB Ha ocuose Cu, Mg) /TIp/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
JI2.2J12.3
J2.11J13.4

JI3.8
019233

1.28

AnTudpuKIoHHbIe cruiaBsl /JIex/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
JI2.2J12.3
J12.11J13.4
019233

Paznen 2. Hemeraimueckue
MaTepUaIbI




2.1 [Inactuyeckue, KOMIIO3HIIMOHHEBIC U 3 1 OIIK-6.1 |JI1.1JI1.2)12.1 0
pe3uHOBBIC MaTepuaisl /JIex/ OIlK-6.2 J12.2J12.3
J12.11
2122933
2.2 Kiestue, makokpacoyHble, 3 1 OIIK-6.1 |J1.1J11.2J12.1 0
HeopraHuyeckue Marepuanst /JIex/ OIIK-6.2 J12.2J12.3
J12.11
2122933
2.3 Hewmerannnueckue marepuanst /TIp/ 3 1 OIlK-6.1 JI.1J12.11 0
OIIK-6.2 21922

5. ®OHJ1 OHEHOYHBIX CPEJCTB

5.1. KoutpoabHbie BONPOCHI U 3aiaHUS

Bormnpocs! 11 OATOTOBKY K 9K3aMEHy.

1. 3HaueHue Kypca B HHKEHEpHOH oAroToBKe. Pojb MaTepuanoB B COBpeMeHHOM TexHuke. Kitaccudukanus MeTauInueckux u
HEMETANIMYECKUX MaTepHaNIOB.

2. ATOMHO-KpPHUCTAJUINYECKOE CTPOSHUE METAILIOB. TUIIBI KPUCTAIUIMYECKUX PEIETOK, UX napaMeTpsl. Kpucramiorpaduueckoe
0003HaYCHNE ATOMHBIX IJIOCKOCTEH W HATIPSHKCHUH.

3. AHu30TpOIHA, CBOHCTBO MeTailIoB. ITonuMopdHbIe 1 MarHUTHBIE IPEBPALIECHNS B METaIlIaX.

4. CtpoeHne peanbHBIX KPHCTAIUIOB. BIIBI Me(heKTOB KPUCTAIINYECKOTO CTPOCHHS, X XapaKTePUCTHKA 1 BIUSHNE HAa CBOHCTBA
METAJLIOB.

5. Kpucrammmisanus ®KuAKAX MeTauioB. TepMoanHaMudeckie OCHOBBI (pa3ompeBpalneHui; (GakTopsl, BIHAIONINE Ha IPOIIece
KPUCTAJUIM3ALUH YUCTBIX METAJLIOB.

6. YpaBiieHHE TPOIIECCOM I'eTepPOreHHOM KpucTauu3anud. MoquguiuupoBaHue Xuakoro Metauia. CTpoeHHe METaNTHIeCKOTO
cnutka. JIukBanys B clulaBax.

7. MexaHuuecKkue CBOUCTBA, ONpeeeMble IPU CTATUYECKUX UCIBITAHUAX IPOYHOCTH, IUIACTHYHOCTU. TBEpIOCTh U e
XapaKkTepUCcTHKa. MeTo/Ibl OIpeeIeHUs] MEXaHUUECKOT0 XapaKkTepa IpU CTaTHIECKOM Harpy KeHHU.

8. MexaHuuecKkue CBOWCTBA, oNpeessseMble IPU JUHAMUYECKOM Harpy:KeHUH. Y JapHasi BA3KOCTb, XJIa[HOJIOMKOCTb.

9. CBoiicTBa MeTal1a, ONPEAEIIAIOIIIE JOITOBEYHOCTD U3/IEHS: H3HOCOCTOMKOCTD, COIPOTHUBIIEHUE YCTATIOCTU, KOHTAKTHAS BA3KOCTb.
10. OcraTouHble HAPSDKEHUS U UX BIMAHHE Ha CBOMCTBA METAJLIOB U CIUIABOB. IIyTH MOBBILIEHNS IPOYHOCTU METAIJIOB.

11. Hanmpsbxenus u aedopManus: ynpyras U miactudeckas gedopmaruu. Jledopmarys MOHOKPUCTAIUIOB U MOJTHKPUCTANIOB,
MEXaHHU3MBI IIIACTHIECKON ehopMali, 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 ropsiuel redopmanum.

14. OCHOBBI TEOPHH CIUIABOB. XapaKTEPUCTHKA MIOHATUH: CIUIaB, CUCTEMa KOMIIOHEHTOB, (a3a. IIpasuno ¢as.

15. XapaxTepHucTrKa TBEPABIX PACTBOPOB, XHMHIECKIX COCAUHEHHUH, TPOMEKYTOUHBIX (ha3 M MEXaHHUECKUX CMeceil.

16. JlnarpaMMbl COCTOSIHUS IBOMHBIX CIUIABOB U METOJIbl X NOCTPOEHUs. JluarpaMmMbl cocTOAHUS. CUCTEMBI C MOJIHOU
PacTBOPHMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSHHUH. [IpaBnio ¢a3 i mpaBUiIo OTpe3KOB.

17. InarpamMMa COCTOSIHHS JUIsl CILIABOB, 0OPa3yIOUIMX MPU KPUCTATUIM3ALMH MEXaHUYECKUE (IBTEKTUUECKHUE) CMECH.

18. luarpamMmMa COCTOSIHHS CIUIABOB C OFPAHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUMU.

19. lnarpamMMa cOCTOSIHUS JUISl CILIABOB, 00OPA3yIOUIUX XUMHUYECKUE COSIUHEHHS.

20. JlnarpaMMBI COCTOSIHHS CIIABOB, KOMIOHEHTHI KOTOPBIX UMEIOT MOIMMOP(HBIE IPEeBPaIeHI. DBTEKTOMHOE ITPEBPAIICHAE B
CIUIaBax.

21. Cs3b MeX/y CBOMCTBaMH CILIABOB M THIIOB AUArpaMM COCTOSIHUSL.

22. TlonsTue 0 fuarpaMmax COCTOSIHUSI TPOMHBIX CIUIABOB.

23. JlnarpaMMBI COCTOSIHHS CHCTEMBI XKeJIe30-IIeMeHTHT. KOMITIOHeHTHI, (pa3bl M CTPYKTYpPHBIE COCTABISIOIINE CTalel H OeIbIX
qyTryHOB. VX XapaKkTepHCTHKH, yCIOBHS 00pa30BaHUs U CBOWNCTBA.

24. JlnarpamMMa COCTOSTHUS CHCTEMEI JKele30-TpaguT.

25. BausHue yrnepoa 1 MOCTOSHHBIX IpUMecel Ha cBolicTBa ctanu. Knaccuduxarys 1 MapKUpoBKa YIIepoAUCTHIX CTaneil mo
c1oco0y BBIILUIABKH, KAYECTBY, HA3HAYECHUIO.

26. BausHue Jerupyromux 31eMEHTOB Ha CBOHCTBA CIUIABOB Jkelie3a, Gasbl, 00pasyeMble JETHPYIOIUMHU 3JIEMEHTaMH — TBEpIbIe
pacTBOPBL, KapOuabl, UHTepMeTaIUAbL. CTPYKTYPHBIE KIACCHI JIETUPYIOIUX CTalel B yCIOBHAX PABHOBECUS U OXJIAXICHUS HA
BO3/YyXE.

27. Knaccudukanys, cBOHCTBa U Ha3HAUEHUs UyI'yHOB. BiusiHue NOCTOSHHBIX IIpUMecell Ha CBOWCTBA UYI'yHOB.

28. CBoiicTBa, IpeBpalieHne cTaau npu Harpese. PocT 3epHa aycTenurta. BiausiHue pasmepa Ha MEXaHUYIECKHE U TEXHOJIOTUIECKUE
CBOMCTBA cTany. BiusHue erupyomux 31eMEHTOB Ha POCT 3epHa ayCTeHUTa. BiausHue pa3Mepa Ha MEXaHUYECKUE U
TEXHOJIOTHYECKUE CBONCTBA CTalH. BiusHUE Nerupyronmx 3IeMEeHTOB Ha POCT 3epHa ayCTECHUTA.

29. IlpeBpaleHus NEPEOXIAXKIECHHOTO ayCTeHUTA. JluarpaMMbl  M30METPUUECKOrO paclazia NePeoXIaxIeHHOIO ayCTEHUTA.
[IepnuTHOE TpEBpaleHne, MPOMEKYTOIHOE MpeBpalleHie, MAPTEeHCUTHOE IPEBpallleHne: IPOAYKTHI paclaga ayCTeHUTa U X
CBOMCTBA.

30. IlpeBpamenue npu HarpeBe 3aKaJleHHOW cTayu. BiusHre TemmnepaTypsl ¥ MPOM3BOAUTENLHOCTH HArpeBa Ha CTPOEHUE U CBOICTBA
ctanu. O6parHas 1 HeoOpaTHMasl OTILyCKHas XpynKocTb. CTpoeHue cTanu.




31. Obuias xapakTepUCTHKA IIPOLIECCOB TEPMUUECKOi 00paboTku ctanu. OTxur nepsoro pona. OTxur BToporo poaa. Hopmanuszauusi.
32. 3akanka cTajiu: BRIOOp TEMIIEPATYPhl 3aKAJIKH U 3aKaJTOYHBIX Cpell. 3aKATMBAEMOCTh CTAIU M (DAaKTOPBI, BIHSIONIUE HA HEe.
BnysiHue nerupyromux 3JIeMeHTOB Ha MPOKaINBaeMOCTh cTajii. CriocoObl 3aKaKH.

33. Ormyck cranu. Bunbl v Ha3HaueHNs OTIycKa. TeXHOJIOTHs MPOBEIEHUS OTITyCKa.

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

35. ®usnueckre 0OCHOBBI XMMUKO-TEPMUYECKOH 00paboTKu. CBsI3b MEX/y AUArPAMMOM COCTOSIHUS U CTPYKTYpoit au((Hy3HOHHOTO
CJIOAL.

36. Llemenranus. Mexanu3m o0pa30BaHHs [IEMEHTOBAHHOTO CJIOS M €r0 CBOicTBa. Pa3HOBHIHOCTH IIEMEHTAIIUHU: B TBEPIOM
kapOropu3arope, ra3oBas neMeHTalus. TepMudeckas 00paboTKa rmocie neMeHTanuu. O61acTe NPUMEHEHHS.

37. AzotupoBanue, (asbl, 00paszyronuecst B a30THPOBAHHOM cJioe. Pa3HOBUIHOCTH a30THPOBAaHHS: Ta30BOE a30THPOBAHNUE, HOHHOE
a30THPOBaHME, A30THPOBAHUE B )KUIKUX cpeax. TexXHOIorus u 00J1acTh IPUMEHEHHS.

38. [{uanupoBanue cranu. Bussl inanupoBanus. TexHOJIOTHsA, CBOCTBA, 0071aCTh IPUMEHEHUSI.

39. CymHocTh 1uddy3noHHON MeTauM3auui. MexaHu3Mbl HachIIEHHs TOBEPXHOCTHOTO CJI0s1 MeTaJulaMu. Pa3zHoOBHIHOCTH

I PY3MOHHON METaLTH3AIMH (XPOMHUPOBaHKE, ATATUPOBAHNUE), 00JIACTH IPUMEHEHHUSL.

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

41. MeTozpl MOBEpXHOCTHOTO YIPOUYHEHUS: IpodecTpyiiHas 00paboTka, 00paboTKa pOJIMKaMH | T.J. BIUsHUE MTOBEPXHOCTHOTO
HaKJIera Ha TpeJieNl BEBIHOCIMBOCTH.

42. KOHCTPYKIMOHHBIE CTaIH, TPeOOBAHUS, IPEIbABIseMbIe K HUM. JIernpoBaHHbBIE KOHCTPYKIMOHHbIE CTAJIN, UX MAapKUPOBKa,
aBTOMATHbIE, IEMEHTHPYEMBIe, YIydIIaeMble, PECCOPHO-TIPYKUHHBIE, IaPUKOIIOIIHITHIKOBEIE, HX TepMHYecKas 00padoTka.

43. BICOKOTIPOYHBIE MApPTEHCUTHO-CTAPEIOLINE KOHCTPYKIIMOHHBIE CTAJIH, MX TepMHUYecKas o0padboTka. M3HOcocTOlKNE
BBICOKOMApPTaHIIEBBIC CTAJIH, MX TEPMUYECKas 00paboTKa.

44. BbICOKOJIETUPOBaHHBIE KOHCTPYKIIMOHHbIE KOPPO3HOHHOCTOWKHE cTali. Busl koppo3un. OCHOBHBIE IPUHIIMITBI CO3JaHUS
Hep)KaBeIOUINX CTaneil. XapakTepHCTHKa XPOMUCTBIX X XPOMOHHUKEIIEBEIX HEP)KaBEIONIHX CTaJEH.

45. YKapocToiikue KOHCTPYKIIMOHHBIE CTaIH. ['a30Bas koppo3usi. OCHOBHBIE IPUHIUIIBI CO3AaHUS KAPOCTOUKUX CTAJICH.

46. KoHCTpYyKIIMOHHBIE kapocToiikue craim. JKaponpodHoCTs, ITyTH ee moBbImeHus1. CTaly NepIuTHOTO MapTEHCUTHOTO,
MapTEHCUTHO-(EPPUTHOTO U ayCTEHUTHOTO KIIACCOB (C KapOUIHBIM U HHTEPMETAUTUIHBIM YIUIOTHEHHEM ).

47. IHCTpyMEHTAaJIbHBIC CTAJH U CIUTaBbl. Kiaccudukanus 1 MapKUpOBKa HHCTPYMEHTAIBHBIX cTajel. CTajau HeTeIIOCTONKHE,
MOJIY TETNIOCTOWKUE U TETUIOCTOMKKE ISl PEXKYIEro MHCTPYMEHTA, UX TepMuueckas o0padorka. Craiau A U3MEPUTEILHOTO
HHCTPYMEHTA.

48. Cranu ¥ cruiaBel ¢ 0COOBIMH (DPU3UUECKUMH CBOMCTBAMU. MarHUTOMSTKUE U MATHUTOTBEP/IbIE CTAIN U CIuIaBbl. CTaJM U CILIABHI C
BBICOKUM 3JIeKTpoconpoTusieHneM. CIUTaBb ¢ 33JaHHBIM TEMITePaTyPHBIM K03 OHIUESHTOM PACIIUPEHUSL.

49. Matepuaibl, oJly4yaeMble METOIOM MOPOIIKOBOH METaJLTypriu: TBEPbIE CIUIABbI, KOHCTPYKIMOHHBIE, TIOPOIIKOBBIE MaTEPHAIBI.
50. Turtan u ero cruiaBsl, ux Kinaccudukanus. Tepmuueckas 00paboTKa aTFOMHUHUEBBIX CIUIABOB. O0IaCTh MPUMEHEHHS TUTAHOBBIX
CILIABOB.

51. AnroMUHHH 1 €ro CIUIaBbl, UX Kiaccudukanus. Tepmudeckas 00padoTKa aJFOMUHUAEBBIX CIUTaBOB. O0IacTh MPUMEHEHUS
TUTAHOBBIX CIIJIABOB.

52. Menp u ee cruiaBbl. JlaTyHb, OpOH3BI, UX CBOMCTBA, COCTaB, 0OJIACTH MPHMEHEHHSI.

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

55. JlakokpacouHble, HEOPraHMYECKUE MAaTEPUAIIBbI, MX KJIACCH(UKALIUSA CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. IInacTdyeckue MaTepraibl, UX KiaccH(UKalys cBOUCTBA H 00JaCTH IPUMEHEHHSL.

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

Bompocs! 1uist mpoBeaeHuss KOHTPOJIS 3HAHUH 10 TeMe TepMudeckas 1 X TO MeTaJuioB U CIUIABOB.

BOITPOCHI J1J11 KOHTPOJIS 3HAHUIA

1. T'oMoreHH3anMOHHBII OT)KUT CIDTaBOB (Ha3HAYEHHE, CTPYKTYPHBIC H3MEHEHUS H I3MCHEHHUS CBOICTB, PEXXUMEI M 00-TacTH
[IPUMEHEHUs).

2. JlopekpucTaIn3allMOHHbII OTKUT METAJUIOB U CIUIABOB (HA~3HAUYEHUE, CTPYKTYPHBIE M3MEHEHHS U U3MEHEHHS CBOUCTB, PEXKUMBI U
00J1acTH IPUMEHEHUS).

3. PexpucTanau3aliMOHHBII OTXKUI METAJLIOB U CILUIABOB (Ha3HAUEHUE, CTPYKTYPHBIE H3MEHEHUS U U3MEHEHUsI CBOICTB, PEXUMBI U
00J1acTH IPUMEHEHUS).

4. OcraToyHble HAIPSDKEHUS B METaJUIaX U CILIABaX, UX MPOUCXOXKIEHUE U BIMSHUE Ha CBOMCTBA U MOBEACHUE METAIIMYECKUX
U3JeNUi pu 00paboTKe U IKCIUTyaTallHH.

5. OTXur, yMeHbUIAOMUI HAIpsHKeHU B METalIaxX U CIUIaBax (Ha3HAUCHUE, CTPYKTYPHBIC U3MEHEHUS, PEXKUMBI U 001aCTU
IIPUMEHEHUS).

6. OcHOBBI TEpMOJMHAMUKY (ha30BbIX NIPEBPALICHUI IPU OXJIAKAECHUU U Harpese. Kpuruueckuil 3aposli 1 paboTa ero o0pa3oBaHusl.
7. CxopocTh 00pa30BaHMs IEHTPOB KPUCTAIUTH3ALUHY, JIMHEIHAs CKOPOCTh POCTA KPUCTAIIOB U CPEIHSS CKOPOCTH (ha30BOTro
IpeBpallEeHuUsL.

8. T'oMorenHoe 1 reTeporeHHoe 3apoxaeHue ¢a3. Mecta npeanoyTUTENHHOI0 00Pa30BaHus 3apOAbIILIEeH IPH I'eTEPOreHHOM
3apOXKACHUU.

9. Kuneruka (a30BBIX IpeBpaIeHUH B TBEPAOM COCTOSIHUM IIPU Harpese. J(narpaMMbl H30TEPMUUCCKUX IPEBPALICHUH U Tep-
MOKUHETHYECKUE JHArPaMMBbl, CIIOCOOBI UX IOCTPOEHHUS U 3HAYEHUE.




10. Kunernka (ha30BbIX IPEBPAIEHUI B TBEPAOM COCTOSIHUH ITPH OXJIaXIeHUH. /larpaMMbl H30TEPMHUYECKHX IIPEBPaIleHUN U
TEPMOKHHETHUYECKUE AUATPAMMBI, CIIOCOOBI MX MOCTPOCHUS U 3HAYCHHE.

11. MexaHu3M 1 KUHETHKA NpeBpalleHus GeppUTOLEMEHTUTHBIX CMeceil B ayCTeHUT. BiHsHue erupyomux 3JIeMEHTOB Ha ITpolece
00pa3oBaHMs ayCTEHUTA IPH HarpeBe.

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

13. HauanpHOeE, HAacIeICTBEHHOE U ICUCTBUTEIILHOE 3epPHO ayCTeHUTa. MeTOIbI OIIEHKH CKIIOHHOCTH CTaJIeil K pOCTy 3epHa.

14. MexaHu3M U KMHETHKA NIEPIUTHOTO npeBpaileHus. QakTopbl, ONpeAesIone MeXIIACTUHOYHOE PACCTOSIHUE B IIEPIIUTE U pasMep
MIEPIUTHBIX KOJIOHUH.

15. MexaHu3M 1 KUHETHKA MEPIUTHOrO npeBpamieHusi. OCOOEHHOCTH MEPIUTHOTO NPEBPAICHUS B JOOBTEKTOUIHBIX U 3a3B-
TEKTOUJHBIX YITIEPOIUCTBIX CTANISAX.

16. MexaHu3M 1 KHHETHKA MEPIUTHOTO NpeBpalieHus. BiusHue Jerupyomux 3JIEMEHTOB Ha MEPIMTHOE IPEBpalleHue ayCTeHHUTA.
17. TlonHbIi U HEMTOJIHBIN OTHKUT CTaJIEH.

18. M3oTepmuyeckuii ¥ cHeporTU3UPYIOLINIA OTHKHT CTaNIEH.

19. OTxur 1 HOpMaNHU3anus CTaIeH.

20. [TarentupoBanue crane.

21. Pa3HOBHIHOCTH OTXKHTra XU HOPMaJIA3aIHsl YyTYHOB (CyIIHOCTh, HA3HAYCHUE U 00JIACTH IPUMCHCHHS).

22. Pa3HOBHIHOCTH OTXKHra IBETHBIX METAJJIOB M CIUIaBOB (CYLIHOCTb, HA3HAUYEHHE U 00JIaCTH IPUMEHEHHUS).

23. 3akaika criiaBoB 0e3 nouMop(HOTO NpeBpalieHus (Ha3HaYeHUe, YCIOBUS HarpeBa U OXJIAKICHUS, BIMSIHUE Ha CBONCTBA).

24. OcoOEeHHOCTH MaPTEHCHUTHOTO TIPEBPAIICHHUS B YTIICPOAUCTHIX CTAIISX.

25. OCHOBBI TEPMOJJUHAMUKH MapTEHCUTHOTO TIPEBPAIICHUSL.

26. Temneparypa Hauajga MapTEHCUTHOTO IpeBpaiieHns. OOpaTUMOCTh MAPTECHCUTHOTO MIPEBPALIICHUS.

27. MexaHU3M MapTEHCUTHOTO MPEBPAILECHHS: KOOTIEPATUBHBIN XapaKTep aTOMHBIX IIEPEMELICHHUI, KOTePEHTHBII POCT MApTEHCUTHBIX
KPHUCTaJJIOB.

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

29. MUKpOCTpYKTypa U cyOCTpyKTypa CIUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTU CTPOEHHUS IIIIACTUHYATOTO0 MapTEHCUTA.
30. MUKpPOCTPYKTYpa U CyOCTPYKTYpa CILIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOCHHS PECYHOTO MapTEHCHUTA.

31. [IpuyrHBI N3MEHEHUS] MEXaHUYECKUX CBOWCTB CILUIABOB MIPH 3aKAJIKE HA MApPTEHCHT.

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

33. 3akaarBaeMOCTh M MPOKATUBAEMOCTh CTaJICH.

34. Buasl 1 pa3HOBUIHOCTH MPOIECCOB 3aKAIKH U3EIHNA B MAIIHHOCTPOCHH.

35. IlonHas ¥ HEeMoOJHAs 3aKauKa cTauei.

36. Crynenuaras 3aKkajka ¥ 3aKajika cTajeil B JByX cpeax.

37. U3oTepmuueckas 3aKajka cTaieH.

38. 3akanka crayieii ¢ 00paboTKON XOJIOI0M.

39. IToBepxHOCTHAsI 3aKaJlka CTaJel.

40. Vi3MeHeHne CTPYKTYphI 3aKaJIeHHBIX YITIEPOAUCTHIX cTa-Jeit mpu HarpeBe. OcOOEHHOCTH MUKPOCTPYKTYPHI H CBOMCTBA OT-
MYILIEHHOT0 MapTEeHCUTa, TPOOCTUTA U COPOUTA OTIIyCKa.

41. BiusHMe NErupyromuX JIEMEHTOB Ha CTPYKTYPHbIE H3MEHEHHUS TIPH OTITyCKE CTaJlei.

42. Pa3HOBUAHOCTH OTITyCKa CTajeil.

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

44. HeoOparumas 1 oOpatumast OTITyCKHAs! XpYIKOCTh CTallel (CYIIHOCTh, IPUYMHBI M MEPHI NIPEIOTBPALICHUS).

49. IIpyuuHbI U3MEHEHUSI MEXaHUYECKUX CBOMCTB CIUIABOB IPH cTapeHUU. BinsHue NpoJ0KUTENILHOCTH U TEMIIEPATYPBI CTAPEHUSL.
50. EcrecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBHIHOCTH MCKYCCTBEHHOI'O CTAPEHUSI.

51. ®U3MKO-XUMHYECKHE OCHOBBI MPOLECCOB MOyUYeHUs TU(PPY3HOHHBIX CIIOEB.

52. DreMeHTapHBIE CTaJuu Mpo1eccoB AU} (HY3MOHHOTO 00OTaIIEHH s TOBEPXHOCTHBIX CIIOeB. 3aKOHOMEPHOCTH 00pa30oBaHHs
onHO(Da3HBIX MU PY3UOHHBIX 30H.

53. DneMeHTapHbIe CTaIuK mpotieccoB Auddy3uoHHOr0 060TalIeHHUs TOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHMUs
MHOTO(a3HBIX TUDPY3HOHHBIX 30H.

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

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

56. AzotupoBaHue cTaneil (OCHOBBI TEXHOJIOTHH U Pa3HOBUIHOCTH IIPOLIECCa, COCTAB, CTPOCHUE U CBOMCTBA A30TUPOBAHHBIX CJIOEB).
57. lluanupoBanue crayei (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHNE U CBOMCTBA 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 (0CHOBBI TEXHOJIOTHH, COCTaB, CTPOCHHE M CBOWCTBA CHIIMIIMPOBAHHBIX CIIOEB).

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

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

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

64. O6ume 3a1a4l 1 MECTO TePMHUUYECKOI 00pabOTKU B MPOU3BOICTBEHHOM HPOIIECCE.

65. CnocoObl HarpeBa U3eIui IPU TEPMUIECKOI 00paboTKe.

66. Paboune cpe/pl 1T HarpeBa W3AeIHi IPH TEPMHIECKOi 00paboTke.

67. Tepmuueckast 00pabOTKa C UCTIOJIL30BAHUEM 3JICKTPOHATPEBA.

68. [Ipuembl 1 METOBI IPETOTBPALIECHUS OKUCICHHUS ¥ 00€3yTIepOXKUBAHUS CTAIBHBIX U3JICIHI IPU TepMHUYeCKOil oOpaboTke.




69. Knaccudukauus KOHTpOIMpyeMbIX aTMocdep, IpUMEHAEMBbIX IIPU TepMHYECKOi 00paboTke, 1 TpeOOBaHuUS, IPEIbIBISIEMbIE K
KOHTPOJHMPYEMBIM aTMocdepam.

70. [TpuHIMIIBI TOJYYEHUs], COCTaB U Ha3HAYCHUE SHA0TEPMHUYECKOH, SIK30TepPMUIECKO, aTMOCchephl U3 aMMHaKa 1 a30THOH
KOHTPOJIMPYEMbIX aTMocdep.

71. Oxnaxxaarouye cpeabl, IpUMeHseMbIe IPH TepMUUecKkoi 00padoTke. TpeOoBaHus, MpeabIBIsEeMbIe K XKUIKUM OXJIaXIAI0IINM
cpemam.

72. OxnaxaeHue U3JeNuii pu TepMuyYeckoil 0opaborke. Kpras naeaabHOT0 3aKaJOYHOTO OXJIaXICHHS.

73. Oxnaxxgaromue cpe/pl, He peTepIieBaloIie N3MEHEHNH arperaTHOro COCTOSTHISI BO BCEM JIMANa30HE TEMIEPaTyp OXJIaXKACHHUS
W3JIETNH.

74. Oxnaxaaromue cpeisl, MpeTepreBaonie N3MEHEHHS arperaTHOr0 COCTOSHHMS B CBSI3H C UX KUIIEHHEM Ha ropsiei 1o- BEpXHOCTH
OXJIaX/1aEMbIX U3/IEITHH.

75. Bugsl aBroieopManiy U KiacCH(pUKAIUS HCTOYHUKOB aBTOIe()OPMHUPOBAHMS TIPH TEPMUIECKOI 00paboTKe.

76. ABronedopmaruy noryhadpUKaTOB U U3JIENNIT 101 IEHCTBUEM BHYTPEHHUX HAINPSDKEHHH U MEPHI 110 UX YMEHBIIECHHIO.

77. TexHOJOTHYECKUE CITOCOOBI MAJIOIE(OPMAITHOHHON 3aKaJIKU B MMPUCIIOCOOICHUSIX M MAIIMHHON 3aKaJIKH.

78. Tepmuueckast 00pabOTKa C UCIIOJIL30BAaHUEM JIA3EPHOTO HarpeBa, ee MPerMyIecTBa U HEJTIOCTATKH.

79. Tepmuueckast 00paboOTKa C UCTIOIB30BAHUEM JIEKTPOHHOIYIEBOTO HarpeBa, ee MPenMyIecTBa U HEAOCTaTKU.

80. HuskoremneparypHas TepMOMexaHn4eckasi 00paboTKa CTaperoluX CILIaBOB (CYIIHOCTh, HA3HAYCHUE, BIMSIHUE HA CTPYKTYPY U
CBOWCTRBA).

81. BricokoTeMIiepaTypHasi TepMOMeXaHnIecKast 00paboTKa CTaperoIiX CIUIAaBOB (CYIIHOCTh, HA3HAYEHHE, BIHMSHIE Ha CTPYKTYPY U
CBOMCTBA).

82. HuzkotemriepaTypHasi TepMOMEXaHUIECKass 00paboTKa cTajeH, 3aKaliBaeMbIX HA MAPTEHCHT (CYIIHOCTh, Ha3HAYCHHE, BIMSIHUC
Ha CTPYKTYPY M CBOWCTBA).

83. BeicokoTemIepaTypHas TepMOMeXaHHuecKast 00paboTKa cTayei, 3aKkaJTiBaeMbIX Ha MAPTEHCHT (CYIIHOCTh, HA3HAYCHHUE, BIHSIHUC
Ha CTPYKTYPY M CBOWCTBA).

84. Tepmomexanmueckas 00paboTka cranei ¢ aedopmarnreii BO BpeMsl IEPIUTHOTO TPEBpaIieHus (CYIIHOCTh, HA3HAUCHHE, BIUSHUC
Ha CTPYKTYPY M CBOWCTBA).

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

Ha 3HAuYCHHE, BIIMSHUE Ha CTPYKTYPY U CBOWCTBA).

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

87. Pa3HOBHHOCTH TEPMOLMKINYECKOH 00paOOTKH CTalIeil U YyTyHOB.

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

89. CymHocTs, Ki1accuuKanus BUI0B U OCHOBBI TEXHOJIOIMH BOCCTAHOBHUTEIBHON TEPMHUYECKOH 00pabOTKH.

90. BoccraHOBUTENbHAS TEPMHUYECKas 00pa00TKa B MAIIHHOCTPOUTEIILHOM IIPOU3BOJICTBE.

5.2. TemMbl NUCbLMEHHBIX paboT

CamocrostensHas paboTta 5
OBOCHOBAHUE BbIBOPA KOHCTPYKIIMOHHBIX MATEPHAJIOB 1 PA3PABOTKA PEXXUMOB UX TEPMUYECKOU
OBPABOTKU AJI N3TrOTOBJIEHUA AETAJIEU MAIIIVH 11 OBOPYIOBAHUA

5.3. ®onH OLIECHOYHBIX CPEACTB

®OC pacnonoxeH B pazaene «CeeneHus 00 00pazoBaTenbHON opraHu3anum» noapasaen «O6pazoBanuey oduimansHoro caiita 3['Y
http://polaruniversity.ru/sveden/education/eduop/

Kpurepun oleHKH 3HaHHI CTYACHTOB TPH NMPOBEACHNH 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;

* OLieHKa «XOPOII0» BBICTABIIETCS IPY YCIOBUH NPABHIIBHOTO OTBETA CTYACHTa He MeHee 4eM 60 % TecTOBBIX 3a/1aHUii;

* O1eHKa «yIOBJIETBOPUTEIILHOY BBICTABISIETCS MPHU YCIOBUHU MPAaBUIBHOIO OTBETA CTyJeHTa He MeHee 45 %; .

Kpurepun orieHKH OTBETOB Ha KOHTPOJIBHBIE BOIPOCHL: TOYHOCTh ONPEETICHUH U IOHATHIH, CTETIeHb PACKPBITHS CYIHOCTH BOIIPOCA,
KOJITYECTBO NPABUIILHO M MOJHOCTBIO PACKPBITHIX BOIIPOCOB!

* OneHKa «OTIMYHO» CTAaBUTCS, €CJIU BHINOJIHEHBI BCE TPEOOBAHUS: TOUHO AAHbI ONPEAEIEHHS M HOHITHU; HOJTHOCTBIO PACKPHITA
CYLIHOCTH BONPOCA; JaHBI IPABUIILHBIC ¥ TIOJIHBIE OTBETHI HA BCE BONPOCHI; JIOTHYHO U3JI0KeHA COOCTBEHHAS MO3UIIHS;
c(hOpMyIHPOBAHBI BHIBOABIL.

* O1eHKa «X0POII0» — OCHOBHBIE TPEOOBaHHS BBINIOJIHEHBI, HO IIPH 3TOM JNOMYIIEHBI HEAOUETHL. B 4acCTHOCTH, IMEIOTCSI HETOYHOCTH B
U3JI0’KEHUH MaTepuaja; OTCYTCTBYET JIOTHYECKasl IOCIeI0BATEIbHOCTD B CYXKACHUAX; IMEIOTCS YIIYIIEHHUS B OTBETAX.

* O1eHKa «YAOBJIETBOPHUTEIHHO» — HIMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeboBaHMil. B yacTHOCTH: TemMa OCBellIeHa JINIIb
YaCTUYHO; AOIYIIEHB! (JAKTHUECKUE OIIMOKH B COEP>KaHUU OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOABL; OTCYTCTBYIOT HOSICHEHHUS K
(bopMynaM, pUCYHKH.

* OneHKa «HeyI0BIETBOPUTEILHO» — TeMa HE PacKphITa, 00HAPYKHBACTCS CYIIECTBEHHOE HEMIOHUMAaHUE TPOOJIEMBI; JaHbI HE MTOTHBIE
OTBETHI MeHee ueM Ha 45% BOIpOCOB.

Kpurepun OIEHKH BBITOJTHEHHST KYPCOBOH PaOOThI: IPABUIILHOCTD BBHITIOTHEHUSI

O1eHKa «OTJIMYHO» CTAaBUTCS, €CJIU BHIIIOJIHEHBI BCE TPEOOBAHMS: TOUHO JAAHbI ONPEAEIEHNS 1 HOHITHU; HOITHOCTBIO PACKPHITA
CYLIHOCTH BOIIPOCA; JaHbl IPABUIIbHbIE, IOJHbIE 1 000CHOBAHHbIE OTBETHI 10 BEIOOPY MaTepuanoB U BugaM Tepmudeckoil u XTO
* O1eHKa «XOPOILO» — OCHOBHBIE TPEOOBAHMS BHITIOJHEHBI, HO P 3TOM JIOITYILIEHB! HeOYETH. B yacTHOCTH, IMEIOTCS




HETOYHOCTH B U3JIOXKEHUH MaTepHajla; UMEIOTCS YIYIICHUS B OTBETAX.
* OneHKa «yAOBIETBOPUTEIHHO» — HIMEIOTCS CYLIECTBEHHBIE OTCTYIUICHHS OT TpeOoBaHMi. B yacTHOCTH: BONPOC OCBEIEH JIMIIbL
YaCTUYHO; JOIMYIIEHB! (PaKTHYECKHE OUIMOKHU B COJIEPKAHUU OTBETOB Ha BOIIPOCHI; OTCYTCTBYET 00OCHOBaHME BHIOOpA MaTepuaa

5.4. IlepeyeHb BUTOB OLIEHOYHBIX CPEACTB

Onenounsle cpenctpa o kareropun "SHATDB": kypcoBas pabota, KOHTPOJIbHBIE BOTIPOCHI, TECTHI.
Onenounsle cpenctaa o kareropun "YMETDB": kypcoBast paboTa, KOHTPOJIbHBIE BOIIPOCHI, TECTHI.

Onenounsle cpenctpa mo kareropun "BJIAJIETH":kypcoBas paboTa, KOHTPOJIbHBIE BOIPOCHI, TECTHI.

6. YHEBHO-METOJNYECKOE 1 THO®OPMAIIMOHHOE OBECHEYEHUE JUCIHUIIJIMHBI (MOIY JIS)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. OcHoBHas auTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue, pa3MeIieHre WznarensctBo, rox | Konuu-Bo
J1.1 |Connues FO.IL., ITpsxun [MartepuanoBeieHue: yueOHUK AT By30B CII6.: Xumu3zaar, 35
E.N. 2004
JI1.2  [Jlaxtuu FO.M., MarepuanoBenenue: q0MymeHo ['oc. KOMUTETOM 110 M.: Anpsiac, 2013 50
Jleontsena B.I1. HapoJHOMY 00pa30BaHHUIO B KAUeCTBE yUeOHUKA IS BTY30B
6.1.2. JlonoiHuTeLHAS JUTEPATypa
ABTOPBI, COCTaBUTEIHN 3arnaBue, pa3MeleHue WzparensctBo, rox | Konuu-Bo
JI2.1 [Temnep I0.A., MarepuasnoseneHue: Yued. mocobue A By30B M.: Merannyprus, 35
Paxmrant A.T. 1989
J12.2 |Jlaxtun 10.M., MarepuasoBe/icHie: y4eOHUK JIJIsl BTYy30B M.: 39
Jleontsena B.I1. MamuHocTpoeHue,
1990
J12.3 [Mos6epr P.K. MarepuasoBeieHue: yue0.ocodue sl TeXH. By30B M.: Beicul. mik., 56
1991
J12.4 |T'opoauuuenxo B.U. [ u |[Matepuanosenenue: IIpakTukyM: 171 By30B M.: 11
np.] YHauBepcureTcKas
kuura, Jloroc, 2006
JI12.5 |KomnaueB B.A., Enarun |MeranioBeaenue u tTepMudeckas o0paboTKa IBETHBIX M.: MUCHUC, 2005 8
B.U., JIuBanos B.A. METaJJIOB U CIUIABOB: yUEOHHK JIJISI By30B
JI2.6 |Komecos C.H., Komecos |MatepuanoBeneHune u TEXHOIOTHS KOHCTPYKITHOHHBIX M.: Beicm. mk., 1
n.C. MaTepuajIoB: yueOHUK AT BYy30B 2007
JI2.7 |Koncrantunos E.T'. MarepuanoBenenve: 1a60paTOPHBIA MPAKTHKYM Hopunscxk, 1998 4
JI2.8 |Capadanosa A.S. MarepuanoBeeHle U TEXHOJIOTHSI KOHCTPYKIMOHHBIX Hopuisek, 1999 31
Marepuainos: Jlabopat. mpakTHKyM
JI2.9 |mog pen. FO.T'. MapoyHuK cTajei v CIIaBoB M.: laHOBanmoHHOE 10
HparyHosa, MaIlUHOCTPOCHHUE,
A.C.3y04eHko; cocT. 2016
Hparynos I0.I"., A.
3y6uenko, 10.B.
Kammpcxkwuit u ap.
JI2.10 [Cocr.: B.I'. Copokun, |Cranu u crimassl: CipaBOYHUK M.: Uutepmer 5
M.A. I'epBacses, B.C. UHXUHUPHHT, 2003
ITanees u np.; [lox pexn.
B.I'. Copokuna, M.A.
T'epBacreBa
JI2.11 [Ap3amacos B.H., MarepuasoBeieHue: yueOHUK JIJIsl BTy30B M.: 40
Cupnopun 1.1, MammHoCTpOeHuE,
Koconanos I'.®. 1986
JI2.12 |aBt.-coct. E.H. IlITaHOB, |[{BeTHBIC METAJUIBI U CIIJIABBI: CIIPABOYHUK H. Hosropox: 1
N.A. lltanoBa Benra-2, 2001
6.1.3. MeTroauueckue pa3padoTKu
ABTOPBI, COCTABHTEIH 3arnaBue, pa3MeleHue WznarensctBo, rox | Kommd-Bo
JI3.1 |cocr. MarepuasnoBeneHue. Beioop MaTepHaaoB 1 pe:KUMOB Hopwuisck, 2001 4

E.I'.KoHCTaHTHHOB;
Hopunbckuit nuagyctp.
HH-T

00paboTKH, 00ECIIEYNBAIONINX TOTYYCHHE OTITUMATbHBIX
9KCIUTyaTaIllMOHHBIX CBOWCTB J€Taleli: METO/I. YKa3aHuUsI K

nmpakTHIecKoi pabore st cryaeHroB crer. 170900




ABTOpLI, COCTaBUTCIIN 3aFHaBI/Ie, pa3sMmenicHue I/I3,H8.T€J'II)CTBO, romg Konnu-Bo

JI3.2

Hopunsckuit uaayctp. |MatepuanoBeaenne. Teopus 1 TEXHOIOTHS TEPMHUYECKON 1 Hopunsck, 2006 6
HH-T; COCT. XHUMUKO-TEPMHUYECKOH 00pabOTKH: METOAMYECKHE YKa3aHUs K
A Sl.Capadanosa CaMOCTOSITEeIIbHOI paboTre

J3.3

Hopunbsckuii uanycrp. |Knaccudukanus 1 MapKpoBKa YyT'yYHOB M YTIIEPOAUCTHIX Hopunsck: HUU, 8
HH-T; cocT. A.5. CTaJiel: MeTO/I. YKa3aHHsI K IPaKTHYECKUM paboTam 2007
Capadanona

J3.4

Hopunsckuii uanycrp. |Kiaccudukarysi, MapkupoBKa U cBO¥cTBa LBETHBIX MeTaiu1oB U |Hopuisck: HUU, 28
HH-T; cocT. A.5. CIUIAaBOB: METO/I. YKa3aHHsI K MPAKTHIECKUM paboTam 2010
Capadanosa

JI3.5

Hopunbckuii nanycrp. |Knaccudukarnus, MapKupoBKa B CBOWCTBA JISTHPOBAHHBIX Hopunsck: HUU, 49
uH-T; cocT. CapadaHOBa |KOHCTPYKIIMOHHBIX CTaJIel: METOA. YKa3aHHs K IIPAKT. 2011
A. . pabotam

JI3.6

Koncrantunos E.T'. MertasnoBeeHue u Tepmruueckas 00padorka: Jlabopatopusiii  |Hopunbek, 1994 37
MPaKTUKYM

J3.7

COCT. MarepuanoBeneHue. Beioop MaTepHasioB 1 pe:KUMOB Hopuisck, 1997 4
E.I' KoncrantrHoB; YIPOUHSIOIIEH TEpPMUUECKOH 00pabOTKH: METO/I. yKa3aHUs K
Hopuinsckuii uHAYyCTp. |mpakTHYeCKUM padoTam

UH-T

JI3.8

Ocunues O.E. MerajuioBeicHHE TYTOIUIaBKUX METAIIOB U CIUIAaBOB HA HX M.: 5
ocHoBe: pekoMeHaoBaHo YMO By30B PO By30B B kauecTBe |MammHOCTpOCHHE,
y4e0. HocoOHs JJIsl CTYIEHTOB BY30B 2013

6.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHUKAIIMOHHOH ceTH '"UHTepHeT"

€]

\\nii-ftp\Education ~ S:\Kadenpa TM u O

32

Hayuno-texHuueckuii xypaan "Bompocsl matepuanosenenus”  HayuHo-TexHHueckuid xxypHai «Bompocsr
Mmarepuanosenenusi» https://elibrary.ru/title_about.asp?id=37686

93

MapouH¥uK cTajieii u cruiaBoB  MH(MOPMAIMOHHO-CIIPaBOYHBIN TopTai MapouHuk craieii u crutaBos http://www.splav-
kharkov.com/choose_type.ph

6.3.1 Ilepevyens NporpaMMHOro oGecredeHnst

6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

6.3.2.2

Hayunas uapopmaronHas o6ubmmorek. XKXypHan "Marepuanosenenue” elibrary.ru/title_about.asp?id=7878

6.3.2.3

XKypnan "MatepuanoBeaeHue U TepMuIeckas 00paboTka MeTauIoB

6.3.2.4

DJIeKTpOHHBIE pecypchl m3marenbcTBa «Elseviers: Scopus, ScinceDirect, FreedoomCollection: CorsracHo cornmamieHuro o
CO3/1aHUN

6.3.2.5

WHdopMaImoHHO-CIIPaBOYHBIH TTOPTAJ [0 METAJUTYPTHH M JINTEHHOMY mpon3BoacTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/

6.3.2.6

IlenTpansHblii Metaiutnyeckuit mopran PO http://metallicheckiy-portal.ru/marki_metallov

6.3.2.7

WHpopMaloHHO-CTIPaBOYHbIH TopTan Mapounuk craneii u crutaBos http://www.splav-kharkov.com/choose_type.php

6.3.2.8

Wudopmarmonnsiii mpoext Materiology.info http://materiology.info/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1

Kommsrorep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'0);

7.2

npoektop Epson EB-485Wi ¢ uHTepakTHBHBIM 3KPAHOM;

7.3

MHKPOCKOITBI MeTaJUIorpadIIecKre MHBEPTUPOBaHHEIe arperaTHble JJaboMet-U ¢ crucTeMoit BU3yann3aniy H KOMIIIEKTaM
MHUKpOUIIH($OB - 3 ImT.;

7.4

MHUKpOCKOIIBI MeTamtorpaduaeckue MUM-7 — 4 mrr., MMII-4 (1 mT.)

7.5

tBepromepbl TK-14-250, TK-2M, TII-2M;

7.6

Jlynst bpunenns - 6 mr.

7.7

Hab6opsr MukponumdoB CriiaBos.

7.8

YueOHbIe KHHOPHUIBMBIL.

7.9

Y4eOHbIe TTpe3eHTALNH.

7.10

Harpesarensubie neurnt CHOJI (3 wT.)

7.11

MoienbHBIA TUTEHHBIA KOMIUIEKT.

7.12

Mopenu OTIIMBOK.

7.13

JlaGopatopHble OeTyHBI.

7.14

Masitaukosbie konpsl [TK-30, KM-0,5.




7.15|

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

S:\Kadeapa TM u O
Kypcosas pabora OBOCHOBAHUE BIBOPA KOHCTPYKIMOHHBIX MATEPUAJIOB 1 PA3PABOTKA PEXXMMOB UX
TEPMUYECKOU OBPABOTKU J1J11 U3TOTOBJIIEHUA NJETAJIEM MAIINH 11 OBOPYJIOBAHUA

METOJIMYECKUE YKA3AHMS BBITIOJIHEHHIO KYPCOBOI PABOTBI

BrinosHeHHE 33JaHuii TIpelycMaTpuBaeT 000CHOBaHHBII BRIOOP MaTepHaia u ero 00pabOTKH, B HAHOOJBIIEH CTENeHN
o0ecneynBalomuX IKCIUTYaTAOHHYI0 HaJIe)KHOCTh U TONTOBEYHOCTH JIeTaleil 1 KOHCTPYKLUH TEXHOJIOTHIECKOro obopyaoBanus. B
3a7laHUAX CHOPMYIIMPOBAHBI XapaKTEPHBIC CBONWCTBA M SKCILTyaTAllHOHHBIC YCIOBUSI KOHKPETHBIX JIETaNCH, HCIOIb3yEeMBIX TIPH
W3TOTOBJICHUH JIeTajell 000pyIOBaHUS METAILTYPTUUECKHUX 3aBOJIOB.

Jlnst penieHus 3a1a4 He0OXOJMMO:

- IPOaHAIM3UPOBATH YCIOBHS pabOTHI AeTanel (Harpy3ka 1 XapakTep ee MPUIOKeHHs, TeMIIepaTypa ! T.J.), YTO TO3BOJISET
OMPEICUTh CBOMCTBO (IPYIITY CBOWCTB), 00SCIEYHBAIOIINX IKCILTYaTAl[HOHHYIO Ha/Ie)KHOCTD U JIOJITOBEYHOCTh KOHKPETHOI 3a/1a4H;
- yKa3aTh BO3MOJKHbIE BHBI BEIXOa U3 CTPOS MM Pa3pyLIeHUH AeTael, UX Haubosee BeposSTHBIC TPUINHEI,

- IPOaHAJIM3UPOBATH METO/Ibl H3TOTOBJICHHS JA€TaNIU (JIUThE, KOBKA, IITAMIIOBKA, CBAPKA, PE3aHUE) C YYETOM TEXHOJIOTUIECKUX
CBOHCTB IIpeJjlaraeéMbIX MaTepHaJIOB;

- U3 IpeIaraeMbIX MaTepUaoB BEIOPATh €IMHCTBEHHO IMPHEMJIEMBIN 1 00eCTIeYHBAIOLIH TpeOyeMble CBOMCTBa, 000CHOBAB CBOU
BBIOOD CPaBHUTEIHHOM OLIEHKOH MEXaHIMYECKNX, TEXHOJIOTHYECKUX M KCILUTyaTalMOHHBIX CBOHCTB BCEX MaTEPHAIOB, IPETIOKEHHBIX
B 3a/1aue;

- yKa3aTh TPYHITy BEIOPAaHHOTO MaTepHalia o Ha3HaueHUI0 (KOHCTPYKIIHOHHBIE, OOIIET0 HIH CIIEIHAIN3UPOBAHHOTO HA3HAYCHUS,
HMHCTPYMEHTAITbHBIC HJIH CTAJHU CO CIHEIHaTbHBIMU (DM3MISCKUMU MM IKCILUTYyaTAlHOHHBIME CBOHCTBAMH), OXapaKTepPH30BaTh
OCHOBHBIE TPeOOBaHMs, IPEABIBISIEMBIE K JTAHHOH IPYIIIIEe CBOWCTB;

- IPUBECTH XUMHUYECKHUI1 COCTaB BRIOPAHHOTO MaTepHala, yka3aTh CBOMCTBA B HCXOIHOM COCTOSTHHHU (COCTOSIHUM ITOCTaBKH) U TOCIIE
MIPUMEHEHUS YIPOYHSOIIEH 00paboTKU (B TOTOBOM U3/ICIIHN);

- IIPEJUIOKUTh U 0OOCHOBATSH (B Cilydae HEOOXOAUMOCTH) PEXKUMBI TEPMHUUECKON, XMMUKO-TEPMUYECKOH 00padOTKH WM HAKIIIIA,
CHOCOOCTBYIOIIMX JOCTH)KEHHIO ONTUMAIBHBIX SKCIUTyaTallHOHHBIX CBOHCTB MaTepHaa,

- 0XapaKTepU30BaTh BIMSHHE JICTHPYIOUIUX 3JIEMEHTOB B 00ECIICYEHNH CIICIIHAIbHBIX 1 MEXaHMUYECKHX CBOMCTB CTAJIM WU CILIaBa U
Ha MPEeBpaIleHHs B TPOLIECCEe TEPMUUECKON 00paboTKu




