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1. HIEJIX OCBOEHUA TUCHUTIINHBI

1.1{O3nakomiieHne ¢ 6a30BBIMHU MOHATUSMH MaTEPHAIOBEACHHS U IIEPCIIEKTUBHBIMY HAIIPABJICHUSIMH PAa3BUTHS HAYYHOH
MBICJIM B 00JIaCTH MaTepUallOBEICHUSI.

1.2|3anaun yueOHOM AUCIUILTHHBI « MaTepraroBEeICHUEH

1.3 ,HB.TL CTYACHTaM 3HaHUS U HAaBbIKU, ITO3BOJIAIONINEC NPUMEHATH METObl CTAHAAPTHBIX HUCIIBITAaHUH 110 ONpEACIICHUIO
MEXaHWYECKHUX CBOMCTB U TEXHOJOTHYCCKUX TTOKa3aTeen HCIIOJIB3YEMBIX MAaTEPHUAJIOB, a TaAK XXE€ YMCHHUC BI:IGI/IpaTb
MaTepualbl AJ1sl U3rOTOBJICHUS Jnereneu IIpH U3rOTOBJICHUH TEXHOJOIMYCCKUX MAlllNH

1.4

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pa3gen) OOTIT: B1.0

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|ConpoTHBICHHE MaTEPHATIOB

2.1.2|dusuka

2.1.3|Xumus

2.1.4|ComnpoTHBiIeHHE MaTEPHATIOB

2.1.5|Pusznka

2.1.6| Xumus

2.2| A cuUIIMHBI 4 PAKTHKH, JUIS1 KOTOPBIX 0CBOEHHE JAHHOI THCHMIIINHBI (MOIYJIs1) HEO0XOAUMO KaK
npeauiecTByollee:

2.2.1|CompoTtuBiieHUEe MaTepUaIoOB

2.2.2|TIpuknagHas MEXaHUKa

2.2.3|TIpounsBoacTBeHHAs (POU3BOICTBEHHO-TEXHOIOTHYECKAs ) TPAKTHKA

2.2.4|T opHble MaIIuHBI 1 000PYIOBaHHE

2.2.5|Okcnyaranys TOPHBIX MaIIUH U 000pyAOBaHUS

2.2.6|IIpoexTupoBaHue pyIHUKOB

2.2.7|BrInosHeHe, TIOATOTOBKA K MPOIIEYPEe 3alllUThI M 3all[UTa BBIMTYCKHON KBATH(UKAIIMOHHOH paboThI

2.2.8|o06bI4a u iepepaboTKa MOJIE3HBIX HCKOTAEMBIX

2.2.9|IIpousBoacTBeHHAs (IIPOEKTHO-TEXHOIOTHYECKAs) IPAKTUKa

2.2.10|ConpoTuBIicHHE MaTEPUATIOB

2.2.11|TpukiagHas MeXaHUKa

2.2.12|TIpousBoncTBeHHas! (TIPOU3BOACTBEHHO-TEXHOJIOTHYECKAs) IPAKTHKA

2.2.13|3kcrutyaralysi TOPHBIX MaIIUH 1 000pYyI0BaHHS

2.2.14|IIpoekTupoBaHye PyAHUKOB

2.2.15|BrinonHenye, NOATOTOBKA K IPOLEIYPE 3aLUTHL U 3aI[UTa BBITYCKHOI KBann(HUKaMOHHON paboThI

2.2.16|1o06b14a 1 nepepaboTKa MONIE3HBIX HCKOMIAEMBIX

2.2.17|TIpousBoacTBeHHas! (IPOEKTHO-TEXHOJIOTUUECKAsI) IPAKTUKA

3. KOMIIETEHL{IM OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUATIIAHBI
(MOJYJIs)

OIIK-6.1: CucteMaTH3UpPYeT METOABI NMPeIeLHOr0 HAMPS’KEHHOT0 COCTOSIHMS MACCHBA TOPHBIX MOPO/

3HaTh:

YMmern:

Baanernb:

OIIK-6.2: BiageeT nHKeHePHBIMH M TeXHOJIOTHYECKUMH MeTOAAMHM YIPABJIEHUS FeOMeXaHHYeCKUMHM MPoLeccaMu

3HaTh:

Ymern:

Baanern:

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

3.1|3narth:

3.1.1|0CHOBHBIE KIIACCHI COBPEMEHHBIX MATCPUAJIOB UX CBOWCTBA M 00JIACTH NPUMCHCHUS, TPUHIIUIIBI BI)I60pa MaTCpUuaIoB;

3.1.2|3aKOHOMEPHOCTH CTPYKTYpO0Opa3oBaHus, (a3oBble IPEBPALICHHS B MaTepHaiax, BIUSHUE CTPYKTYPHBIX XapaKTepPUCTUK Ha
CBOHCTBa MaTepHaIIOB;




3.13

OCHOBHBIC CTaHIAPTHBIC METOBI ONPEICICHHS CBOMCTB MaTePUAIOB, TPUHIIUIIBI CPABHUTEIHLHOTO aHAIN3a CBOWCTB
MaTepHaIIoB.

3.2

YMeTh:

3.21

HCIIOJIb30BaTh Ha NMPAKTHKE COBPEMEHHbIE CBEICHUS O MaTepualax, O BIUIHUU CTPYKTYp Ha CBOMCTBa MaTepHaloB;

3.22

aHAJIM3UPOBATH MPOLECCHl KPUCTAILIM3ALNHU, 0COOEHHOCTH AU (HY3HOHHBIX MEXAaHU3MOB, KOHTPOJIUPYIOIIUX KUHETHKY
Pa3BUTHS KPUCTALIH3AIMU U (a30BBIX MPEBPAIIEHUH B TBEPAOM COCTOSIHUH METAJIOB H CIIABOB; UCIIOIb30BAaTh
JHarpaMMbl COCTOSIHUS CIIJIABOB.

3.2.3

HCTIONB30BATh 3aKOHBI  €CTECTBEHHBIX HAYK IIPY NPH INPOTHO3UPOBAHUH HAIPSUKEHHBIX COCTOSIHUH, eopMaruii
METAJUIMYECKUX KOHCTPYKIMS U JIeTalledl MallliH U MEXaHU3MOB B YCJIOBHUSIX 3KCILTyaTallul

3.3

Baagerb:
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OBJIAACHUEC TCOPETUICCKUMHU U MMPAKTUICCKUMU METOAaMU BI)I60pa MaTepUaJIOB C YYETOM HUX MCXAHUYCCKUX,
TEXHOJOTMICCKUX, IKCILTyaTallMOHHBIX CBOWCTB

4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanue pasnenos u teM /Buja | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unte | Ilpumeuanue
3aHATHSA zapaTHs/ Kvpe 1070/ DAKT.
Pazgen 1. MeranioBenenne u
TepMHuYecKkasi 00padoTKa MeTaJlJIOB
11 Knaccuguxanus marepuanoB. ATOMHO - 3 1 OIIK-6.1 [JI1.1J11.2J12.1 0
KPHUCTAITHYECKOE CTPOCHHUE METAIJIOB M OIIK-6.2 J2.2J12.3
cmaBoB. /JIex/ 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 Kpucrammzarus merauios.  /Jlex/ 3 2 OIIK-6.1 [JI1.1J11.2J12.1 0
OIIK-6.2 J12.2712.3
J2.11
313233
1.4 MexaHn4yecKne CBOHCTBA U 3 1 OIIK-6.1 [JI1.1J11.2J12.1 0
KOHCTPYKTHBHAsI IPOYHOCTh METAILJIOB U OIIK-6.2 J2.2712.3
criaBoB /Jlex/ J12.11
512233
15 OmnpeeneHne TBEPIOCTH METAIUIOB U 3 3 OIlK-6.1 [JI1.1 JI1.2J12.1 0
ci1aBoB 1o Merony bpunenns /J1a6/ OIIK-6.2 [JI2.2J12.3 J12.8
J12.11
3512233
1.6 OmnpeeneHne TBEPIOCTH METAJUIOB U 3 2 OIlK-6.1 [JI1.1 JI1.2J12.1 0
ciaBoB 1o Merony Poxsema /J1a6/ OIIK-6.2 [JI2.2J12.3 J12.8
J12.11
512233
1.7 OmnpezeneHne yaapHOil BA3KOCTH 3 2 OIIK-6.1 [JI1.1J11.2J12.1 0
KOHCTPYKIIMOHHBIX cTaneil. /JIab/ OIIK-6.2 |[J12.2 J12.3 JI2.7
J12.11
512233
1.8 Teopus cnnaBoB.JluarpaMMel COCTOSIHUS 3 1 OIIK-6.1 [JI1.1J11.2J12.1 0
CHCTEM JIBOMHEIX CIIIaBoB. /JIek/ 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
512233
1.10  [XKene3o u ero crutaBel. Jarpamma OIIK-6.1 |JI1.1JI1.2J12.1
COCTOSIHUSI CUCTEMBI KeJIe30- YIIIepo.l OIlK-6.2 [JI2.2 JI2.3 JI2.8
/Jlex/ J12.9 J12.11
512233
111 Knaccudukaiys MapkupoBKa CBOHCTBa U OIlK-6.1 [JI1.1 JI11.2J12.1
Ha3HaueHue uyryHos. /IIp/ OIIK-6.2 |JI2.2J12.3 J12.8
J12.9
JI2.11J13.3
0132233
1.12 W3ydenne MUKPOCTPYKTYpbI 4yryHOB /J1ad/ OIIK-6.1 |JI1.1J11.2J12.1
OIIK-6.2 J2.2712.3
J12.11J13.3
012233
1.13 JvarpaMMa COCTOSIHHS CHCTEMBI JKENE30- OIIK-6.1 |JI1.1J11.2J12.1
yraepox /Ip/ OIIK-6.2 |J12.2J12.3 J12.4
J2.11
5132233
1.14  |Teopus tepmudeckoit o6pabotku /JIex/ OIIK-6.1 |JI1.1J11.2J12.1
OIIK-6.2 |JI2.2J12.3 JI2.5
J12.6
J2.11J13.2
JI13.6
5132233
1.15 TexHONOTHS TEPMHIECKON 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 KoHcTpyKIIMOHHbBIE 1 HHCTPYMEHTAIbHbIE OIIK-6.1 |JI1.1J11.2J12.1
CTaNy U crasbl /Jlex/ OIIK-6.2 |JI12.2J12.3 J12.9
J2.11
012233
117 Knaccudukaiiys MapkupoBKa CBOHCTBA U OIlK-6.1 [JI1.1 JI1.2J12.1
Ha3HauYeHHe YIJIepOoAUCThIX cTaneil. /IIp/ OIIK-6.2 |J12.2J12.3J12.9
JI2.11J13.3
012233
1.18  [Uzy4yeHme MHKpPOCTPYKTYpHI OIIK-6.1 |JI1.1J11.2J12.1
KOHCTPYKIIMOHHBIX cTaneil. /J1ab/ OIIK-6.2 J2.2712.3
JI2.11J13.3
0132233
1.19 Teopust 1 TEXHOIOTHSI 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 ¥ TEXHOJIOTHSI XUMUKO-
TepMu4eckoit 00padoTku /Jex/

OIIK-6.1
OIIK-6.2

JI1.1J11.2J12.1
J12.2J12.3 J12.5
J12.11J13.6
0135233

1.21

Knaccudukauus MapkupoBKa CBOICTBa
JIETUPOBAHHBIX KOHCTPYKLIMOHHBIX CTaJICH.
Mp/

OIIK-6.1
OIIK-6.2

JI1.1 J11.2J12.1
J12.212.3J12.9
J12.11J13.3
213233

1.22

Br16op MaTepHanoB 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 JI3.8
0135233

1.23

C1aBbl Ha OCHOBE AJIIOMHHUS 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 ¥ TEXHOIOTHS TSPMUYESCKON 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

JI13.7
013233

1.25

Knaccudukanus MapkupoBka cBoiicTBa U
Ha3Ha9YeHHe I[BETHBIX METAJJIOB U CIIABOB
(crmaBoB Ha ocHoBe 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

CIutaBel 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

Kiraccudukamyst MapKUpOBKa CBOMCTBA U
Ha3HAYEHHE BETHBIX METAJIIOB U CIUIABOB
(crutaBoB Ha ocaose Cu, Mg) /ITp/

OIIK-6.1
OIIK-6.2

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

JI3.8
019233

1.28

AnTudpukIoHHbIe cruassl /JIex/

OIIK-6.1
OIIK-6.2

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

Pa3nen 2. Hemerananyeckue
MaTepUaIbl




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 Knestue, nakokpaco4Hele, 3 1 OIIK-6.1 |J1.1J11.2J12.1 0
HeopraHuyeckue Marepuansl /JIex/ OIIK-6.2 J12.2J12.3
J12.11
2122933
2.3 Hemerannnueckue marepuanst /TIp/ 3 1 OIlK-6.1 JI.1J12.11 0
OIIK-6.2 21922

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBbIE BONIPOCHI H 3a/1aHNS

Bormnpocs! U1 OATOTOBKY K 9K3aMEHY.

1. 3HaueHue Kypca B HHXKEHEpHOU oAroToBKe. Pojb MaTepuanoB B coBpeMeHHOM TexHuke. Kilaccudukanus MeTauInueckux u
HEMETANIMYECKUX MAaTEPHAIOB.

2. ATOMHO-KPHCTAJUIIMYECKOE CTPOCHUE MEeTaJUIOB. TUIIBI KPUCTAUIMYECKUX PELIETOK, UX MapaMeTpsl. Kpuctamiorpaduueckoe
0003HaUYCHNE aTOMHBIX INIOCKOCTEH M HANIPSHKCHUH.

3. AHu30TpOIHs, CBOHCTBO MeTailIoB. ITomMMopdHbIe 1 MarHUTHBIE IPEBPALIECHNS B METaIlIaX.

4. CtpoeHne pealbHBIX KPHCTAIIIOB. BHIIBI Ie(heKTOB KPHCTAIINIECKOTO CTPOCHN, X XapaKTepPUCTHKA U BIMSHNAE Ha CBOHCTBA
METaJlIoB.

5. Kpucrammmsanus ®KHUAKAX MeTauoB. TepMoAnHAMIUYecKHe OCHOBBI (pa3ompeBpaleHui; (GakTopsl, BIHAIONINE Ha IPOIIece
KPUCTAJUIM3ALUH YUCTBIX METAJLIOB.

6. YpaBiieHHE TPOLIECCOM I'eTePOreHHON KpucTau3aud. Mo IuuiupoBaHue Xuakoro Mertaiuia. CTpoeHHEe METaLTHIEeCKOTO
cnutka. JIukBamus B cIuIaBax.

7. MexaHuuecKkue CBOUCTBA, ONpeeaeMble IPU CTATUUECKUX UCIBITAHUAX IPOYHOCTH, IUIACTHYHOCTU. TBEpIOCTh U e
XapakTepucTHKa. MeTo bl ONpeIeNIeHUs] MEXaHUUeCKOT0 XapaKTepa IIPU CTaTUYeCKOM HarpyKeHHU.

8. MexaHuuecKkue CBOWCTBA, oNpeessseMble IPU JUHAMUYECKOM Harpy:KeHUH. Y JapHasi BA3KOCTb, XJIaJHOJIIOMKOCTb.

9. CBoiicTBa MeTalIa, OLPEENIAIOIIIE JOITOBEYHOCTD U3/IEIHs: H3HOCOCTOMKOCTh, CONPOTUBIEHHE YCTAIOCTH, KOHTAKTHAs BI3KOCTb.
10. OcraTouHble HAIPsDKEHUS U X BIMAHHUE Ha CBOMCTBA METAJLIOB U CILIABOB. IIyTH MOBBILIEHNS IPOYHOCTU METAIJIOB.

11. HanmpsbxeHus u gedopManus: ynpyras 4 miactudeckas gedopmanui. Jledopmarys MOHOKPUCTAILUIOB U MOJIUKPUCTANIOB,
MEXaHH3MBI IIIACTHIECKOH e opManuy, CABHUT, IBOHHUKOBAHHE.

12. BausiHue miacTudeckux Aedopmariuii Ha CTpyKTypy U cBoiicTBa MeTaynoB (Hakien). Tekctypa aedopmanuu.

13. BrusiHne HarpeBa Ha CBOWCTBa Ae(OpMHUPOBAHHOTO MeTamta. Bo3BpaT u nonuronnsanus. [lepsudHas u codupaTensHas
pexpucrauzanus. IIoHaTHe 0 X0I0AHOH U ropsyeit nepopmanum.

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

15. XapaxTepHcTHKa TBEPABIX PACTBOPOB, XUMHYECKUX COCAUHEHMUH, TPOMEKYTOUHBIX (a3 M MEXaHNIECKUX CMecel.

16. JlnarpaMMbl COCTOSIHUS IBOMHBIX CIUIaBOB U METO/Ibl X NOCTPOEHUs. JluarpaMmMbl cOcTOAHUS. CUCTEMBI C TOJIHOK
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSHHUH. [IpaBnio (a3 1 mpaBUiIo OTPE3KOB.

17. InarpamMMa COCTOSIHHS JUIsl CILIABOB, 00OPa3yIOLIUX IPH KPUCTAIUIM3ALMH MEXaHUUECKHE (IBTEKTHUECKUE) CMECH.

18. lnarpamMma COCTOSIHHS CIUIABOB C OFPAHUYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUHU.

19. lnarpamMma cOCTOSIHUS JUISl CILIABOB, 00OPA3YIOIUX XUMHYECKUE COSIUHEHHS.

20. JlnarpaMMBI COCTOSIHHS CIIABOB, KOMIIOHEHTHI KOTOPBEIX NMEIOT TTOJIMMOP(HBIC NPEBPAIIeHUs. DBTEKTOMIHOE IIPEBPAIICHHE B
CTITaBax.

21. CBs3b MeXy CBOMCTBAMH CILUIABOB M THIIOB AUArpaMM COCTOSIHHSL.

22. IlonsATue 0 nuarpaMmax COCTOSIHUSI TDOMHBIX CILIABOB.

23. JlnarpaMMBI COCTOSIHHS CHCTEMBI XKeNIe30-IeMEHTHT. KOMITOHEHTEHI, (pa3bl 1 CTPYKTYpHBIE COCTABISIOMINE CTalelH 1 OeIbIX
YyTryHOB. [IX XapakTepUCTHKH, YCIOBH 00pa30BaHUS U CBOWCTBA.

24. JlnarpamMMa COCTOSTHUS CHCTEMEI JKele30-TpaduT.

25. BausHue yriepoja 1 MOCTOSHHBIX IpUMecel Ha cBoiicTBa ctanu. Knaccuduxarys 1 MapKUpoBKa YIIepOAUCTHIX CTaneil 1o
€1oco0y BBIILIABKH, KAYECTBY, HA3HAYECHUIO.

26. BausHue Jerupyronux 31eMEHTOB Ha CBOHCTBA CIUIABOB Jkelie3a, Gasbl, 00pasyeMble JIETHPYIOIUMH 3JIEMEHTaMU — TBEpbIe
pacTBOPBL, KapOuabl, UHTepMeTaAIUAbL. CTPYKTYPHBIE KIACCHI JIETUPYIOIUX CTalel B yCIOBHAX PABHOBECUS U OXJIaXICHUS Ha
BO3JlyXE.

27. Knaccuduxanys, CBOMCTBAa U Ha3HAUEHHs YyI'YHOB. BinsiHue NOCTOSHHBIX IpUMecel Ha CBOMCTBA UyTyHOB.

28. CBoiicTBa, peBpalieHue cTaau npu Harpese. Poct 3epHa ayctenura. BinusiHue pasmepa Ha MeXaHHUECKHE M TEXHOJIOTHUECKHE
CBOMCTBA cTany. BiusHue nerupyomux 3JIeMEHTOB Ha POCT 3€pHa aycTeHUTa. BiusHue pazMepa Ha MEXaHUUECKUE U
TEXHOJIOTHYECKUE CBONCTBA CTalH. BIUsHUE Nerupyromumx 3IeMEeHTOB Ha POCT 3epHA ayCTeHUTA.

29. IlpeBpaleHus NEPEOXNAXKIECHHOTO ayCTeHUTa. JluarpaMMbl  M30METPUUYECKOI0 pacajia NePeoXIaxJIeHHOIO ayCTEeHUTA.
IMepiutHOE MpeBpalLeHKe, IPOMEKXYTOYHOE IPEBPAIeHNE, MApTEHCUTHOE IIPeBpalieHNe: IPOAYKTHI Pacraaa ayCTeHUTa U UX
CBONCTBA.

30. [IpeBpaieHre npyu HarpeBe 3aKkajieHHoM cranu. BiusHue TeMnepaTypbl U IPOU3BOAUTEILHOCTH HArpeBa Ha CTPOEHUE U CBOMCTBA
ctanu. OOparHas 1 HeoOpaTHMasl OTICKHAs XpyIKocTb. CTpoeHue cTanu.




31. O6uias xapakTepUCTUKA IPOLECCOB TEPMHUUECKOH 00paboTku cTanu. OTKUr nepBoro poxa. Orxur Broporo posaa. Hopmanuzanus.
32. 3akanka cTajiu: BEIOOp TEMIIEPATYypPhl 3aKAJIKK M 3aKaJIOYHBIX CPEJl. 3aKAIMBAEMOCTh CTAIH U (PAKTOPBI, BIUSIOIINE HA HEe.
BnysiHue nerupyromux 3JIeMEeHTOB Ha MPOKaIUBaeMOCTh cTalii. CriocoObl 3aKanKu.

33. Ormyck cranu. Bunbl v Ha3HaueHHS OTITyCKa. TeXHOIOTHS MPOBEIEHUS OTITyCKa.

34. Tepmuueckast 00paboTKa CTalll: CYHIHOCTb, PA3HOBUIHOCTb U Xapakrepuctuka TMO.

35. ®usnuecKkre 0OCHOBBI XMMUKO-TEPMUYECKO 00paboTKu. CBsI3b MEX/y AUArPAMMOi COCTOSIHUS U CTPYKTYPOH TG HY3HOHHOTO
CJIO0AL.

36. Llemenranus. Mexanu3m o0pa30BaHHs IEMEHTOBAHHOT'O CJIOS M €r0 CBOICTBA. Pa3HOBHIHOCTH LIEMEHTAIIUH: B TBEPAOM
kapOropu3arope, ra3oBas leMeHTanus. TepMuueckas oopaboTka nocie nemeHranuu. O01acTb IPUMEHEHHUS.

37. AzotupoBanue, (asbl, 00pazyronyecs B a30THPOBAHHOM cJioe. Pa3HOBUIHOCTH a30THPOBaHMS: Ta30BOE a30THPOBAHNE, HOHHOE
a30THPOBaHME, A30THPOBAHUE B KUJIKUX cpeaax. TexHOIorus u 001acTh NPUMEHEHUSL.

38. [{uanupoBanue cranu. Bussl inanupoBanus. TeXHOJIOTHs, CBOMCTBA, 0071aCTh IPUMEHEHHSI.

39. CymHocTs nuddy3noHHON MeTauu3auui. MeXaHn3Mbl HachIIEHHs TOBEPXHOCTHOTO CJIOSl MeTaJutaMu. Pa3zHoOBHIHOCTH

I Py3MOHHON MeTaTU3alMU (XPOMUPOBaHKE, ATATUPOBAHHUE), 00JIACTH IPUMECHEHHSL.

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

41. MeTozpl MOBEPXHOCTHOTO YIPOUYHEHUS: ipobecTpyiiHas 00paboTka, 00paboTKa poJIMKamMHu U T.J. BiusHUEe MOBEPXHOCTHOTO
HaKJIera Ha TpeJieNl BBIHOCIMBOCTH.

42. KOHCTPYKIIMOHHBIE CTaIH, TPeOOBAaHHS, IPEIbABIseMbIe K HUM. JIernpoBaHHBIE KOHCTPYKIMOHHBIE CTAJIH, UX MAapKUPOBKa,
aBTOMATHbIE, IEMEHTUPYEMBIE, YITydIllaeMble, PECCOPHO-TIPYKUHHBIE, [IAPUKOMOAIIMITHUKOBEIE, HX TepMHUIecKas 00paboTKa.

43. BBICOKONIPOUYHBIE MAPTEHCUTHO-CTAPEIOIINE KOHCTPYKIIMOHHBIE CTalM, UX TepMUUecKkas oOpaboTka. M3HococTolikue
BBICOKOMApPTaHIIEBBIC CTAJIH, MX TEPMUYECKas 00paboTKa.

44. BbICOKOJIETUPOBAHHBIC KOHCTPYKIIMOHHBIE KOPPO3UOHHOCTOIKME cTanu. Busl koppo3unu. OCHOBHbIE IPUHIIMIIBI CO3IaHUS
Hep)KaBeIOUIMX CTaneil. XapakTepHCTHKa XPOMHCTBIX M XPOMOHHUKENEBBIX HEPKABEIOIINX CTaJeH.

45. XKapocTolikue KOHCTPYKIIMOHHBIE cTalIU. ["a30Bast koppo3us. OCHOBHBIE NPUHIUIBI CO3AAHUS )KAPOCTOMKHX CTajIeH.

46. KoHCTpyKIIMOHHBIE JKapocToiikue ctand. JKaponpodHoCTs, MyTH ee MoBbImeHus. CTalu MepIuTHOTO MAPTEHCUTHOTO,
MapTEHCUTHO-()EPPUTHOTO U ayCTEHUTHOT'O KJIAacCcOB (C KapOUIHBIM U HHTEPMETAIUINIHBIM YIUIOTHEHUEM ).

47. IHCTpyMEHTaIbHBIC CTAJIH U CIUTaBbl. Kiiaccudukanus u MapKUpOBKa HHCTPYMEHTAIBHBIX cTajel. CTajau HeTeIIOCTONKHE,
HOJTYTEIUIOCTOMKYE U TEIIOCTOMKUE IS PeXKYIero HHCTPYMEHTa, UX TepMuueckas 00paboTka. Cranu i H3MEPUTENILHOTO
HHCTPYMEHTA.

48. Cranu ¥ CIUIaBbl ¢ 0COOBIMU (PU3NYECKUMU CBOMCTBAMU. MarHUTOMSTKHE M MarHUTOTBEP.IbIE CTAIU U cIIaBbl. CTallU U CILIABHI €
BBICOKUM 3JIEKTpoconpoTuBieHneM. CIUIaBBI ¢ 33/IaHHBIM TEMITEPAaTYPHBIM K03 DHIMEHTOM PacIIupeHNSI.

49. Marepuainsl, 1oJy4aeMble METOJ0OM HOPOLIKOBON METAJUIYPIHU: TBEPAbIE CIUIABBI, KOHCTPYKIUOHHBIE, IOPOIIKOBLIE MaTepHaIbL.
50. Turan u ero cruiaBsl, ux Kiaccudukaus. Tepmuyeckas 06pabOTKa aTFOMUHUEBBIX CIIaBOB. O0IACTh MPUMEHEHUSI THTAHOBBIX
CILIABOB.

51. ANfOMUHHI ¥ €ro CIIaBbl, X Kiaccudukanus. TepMudeckas 00paboTKa alFOMUHHEBBIX CIIaBOB. O0IacTh IPUMEHEHHUS
TUTAHOBBIX CIIJIABOB.

52. Menp u ee cruiaBbl. JlaTyHb, OpOH3BI, UX CBOWCTBA, COCTAB, 00JIACTH NPHUMEHEHHSI.

53. [uHk, 0510BO, CBUHEN ¥ WX cIuiaBbl. L{uHK U ero crasbl. O0Bo U ero cruiasbl. [Ipunon Ha 0JIOBSHHOW M CBUHIIOBOW OCHOBE.
54. AHTH(PHUKIHOHHBIE CIUIABBI HA OJIOBSHHCTOM, CBUHIIOBHCTOHN 1 IIMHKOBOM OCHOBE.

55. JlakokpacouHble, HEOPraHUYECKUE MAaTEPUAIIbI, MX KJIACCH(UKALIUSA CBOMCTBA M 00JIACTH TPUMEHEHUSI.

56. IInacTadyeckue MaTepuaibl, UX KiIacCU(PUKAIHs CBOWCTBA M 00JIACTH PUMEHEHUSL.

57. KoMno3uuuoHHbIe MaTepHabl, UX KIacCUu(UKaLUs CBOUCTBA U 00JIaCTH NIPUMEHEHHS.

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

BOITPOCHI /111 KOHTPOJIA 3HAHUIA

1. F'oMOTeHU3AIOHHEIH OTXKHUT CIUIABOB (Ha3HAUCHHUE, CTPYKTYPHBIC H3MEHEHHS U H3MEHEHHs CBONCTB, PEKHMBI U 00-T1acTH
[IPUMEHEHUS).

2. JlopekpucTaIn3allMOHHbII OTKUT METAJUIOB U CIUIABOB (HA"3HAUYEHUE, CTPYKTYPHbIE H3MEHEHHS U U3MEHEHHS CBOUCTB, PEXKUMBI U
00J1aCTH IPUMEHEHHS).

3. PexpucTanin3alMOHHBII OTXKUI METAJLIOB U CIUIABOB (Ha3HAUEHUE, CTPYKTYPHBIE U3MEHEHUS U M3MEHEHUs CBOICTB, PEXKUMBI U
00J1acTH IPUMEHEHUS).

4. OcraToyHble HAIPSDKEHUS B METaJIaxX U CILIABaX, UX MPOUCXOXKICHUE U BIMSHUE HAa CBOMCTBA U OBEACHUE METANIMYECKUX
U3 pu 00paboTKe U IKCIUTyaTal[|H.

5. OTXuUr, yMeHbIIAIOIUHA HAIPsHKEHHU B METaLIaX U CIUIaBax (Ha3HAuUCHUE, CTPYKTYPHBIE U3MEHEHUS, PEXKUMBI U 0071aCTU
IIPUMEHEHUs).

6. OcHOBBI TEpMOJMHAMUKY (ha30BbIX NIPEBPALEHUI IPU OXJIAXKAECHUU U Harpese. Kpuruueckuil 3apoasli 1 paboTa ero 00pa3oBaHusL.
7. CxopocTh 00pa30BaHMs IEHTPOB KPUCTAIUTM3ALUHY, JIMHEIHAs CKOPOCTh POCTA KPUCTAIIOB U CPEIHSS CKOPOCTH (ha30BOTro
IpeBpallEeHuUsL.

8. T'oMorenHoe 1 reTeporeHHoe 3apoxaeHue ¢a3. Mecta npeanoyTUTEIHHOI0 00Pa30BaHys 3apOAbIILIECH IPH I'eTEePOreHHOM
3apOKACHUU.

9. Kunertuka (a30BBIX IpeBpaLeHUH B TBEPAOM COCTOSIHUM IIPU Harpese. J(narpaMMbl H30TEPMUUCCKUX IPEBPALICHUH U Tep-
MOKHHETHYECKUE JUAarPaMMBbl, CIIOCOOBI UX NOCTPOEHHUS U 3HAYEHUE.




10. Kunernka (a30BbIX IPEBPAIIEHUH B TBEPAOM COCTOSIHUM IIPH OXJIAXKJICHUHU. /arpaMMbl H30TEPMUYECKHX MPEBPAILEHUNA U
TEPMOKHHETHUYECKUE AUATPAMMBI, CIIOCOOBI HX IOCTPOCHUS U 3HAYCHHE.

11. MexaHu3M 1 KUHETHKA NpeBpalleHus GeppUTOLIEMEHTUTHBIX CMECeH B ayCTeHUT. BiMsHue Ierupyromux 3JIEMEHTOB Ha MPOLECe
00pa3oBaHMs ayCTEHUTA IPH HarpeBe.

12. 3akOHOMEPHOCTHU POCTa AyCTEHUTHOTO 3€pHa NpU Harpese. [leperpes u nepexor cranei.

13. HauanpHOE, HAacIeICTBEHHOE U ICUCTBUTEIILHOE 36pHO ayCTEHUTA. MeTOIbI OIIEHKH CKIIOHHOCTH CTaJlel K pOCTy 3epHa.

14. MexaHu3M U KMHETHKA NIEPIUTHOTO npeBpaieHus. QakTopbl, ONpeAesSIoNnie MeXIIACTUHOYHOE PACCTOsIHUE B IIEPIIMTE U pasMep
MIEPIUTHBIX KOJIOHUH.

15. MexaHu3M U KUHETHKA MEPIUTHOrO npeBpamieHusi. OCOOEHHOCTH MEPIUTHOTO NPEBPAICHUS B JOOBTEKTOUIHBIX U 3a3B-
TEKTOUHBIX YIIIEPOAUCTHIX CTAJISIX.

16. MexaHu3M 1 KUHETHKA MEPIUTHOTO NpeBpalieHus. BiusHue Jerupyromux 3JIEMEHTOB Ha MEPIUTHOE IPEBpalleHue ayCTeHHUTA.
17. TlonHbBIi U HEMTOJIHBIN OTHKUT CTaJIEH.

18. M3oTepMuueckuil ¥ chepouJU3UPYIOLIUN OTKUT CTaIeH.

19. OTxur 1 HOpMaNHU3aHs CTATEH.

20. ITarenTupoBaHue cTanei.

21. Pa3HOBHIHOCTH OTXKHTra U HOPMaJIH3aIHsl YyT'YHOB (CYIHOCTh, HA3HAYCHUE U 00JIACTH IPUMECHCHHS).

22. Pa3HOBHIHOCTH OT)KHra IBETHBIX METAJIJIOB U CIUIaBOB (CYIIHOCTb, HA3HAUYEHHE U 00JIaCTH IPUMEHEHHUS).

23. 3akaika criiaBoB 0e3 nouMop(HOTo peBpalieHus (Ha3HaYCHUE, YCIOBUS HArpeBa M OXJIAXK/ICHHUS, BIUSHUE Ha CBOWCTBA).

24. Oco0eHHOCTH MAPTEHCUTHOTO TIPEBPAIICHHS B YIIIEPOAUCTHIX CTAIISX.

25. OCHOBBI TEPMOJIMHAMUKY MapTEHCUTHOI'O [IPEBPAILCHUSL.

26. Temneparypa Havana MapTEHCUTHOTO IpeBpaiieHns. OOpaTHMOCTh MApPTEHCUTHOTO MPEBPAIlCHHS.

27. MexaHu3M MapTeHCUTHOTO IIPEBPAILEHHUS: KOOIIEPATHBHBIN XapaKTep aTOMHBIX II€peMEelIeHHH, KOTePEHTHBINH POCT MapTEHCUTHBIX
KpPHUCTaIJIOB.

28. MexaHU3M MapTE€HCUTHOT'O NIPEBPAIeHHs: KPUCTAIUIOTEOMETPUsI IEPECTPONKH PELIETKH ayCTEHUTa B PEIIETKY MapTCHCHUTA,
JIOTIOJTHUTENBHAS 1eopManysl TP MapTEHCUTHOM IIPEBPAICHNH.

29. MUKpOCTpYKTypa U cyOCTpyKTypa CILIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTU CTPOEHHUS MIIACTUHYATOrO0 MapTEHCUTA.
30. MUKpPOCTPYKTYpa U CyOCTPYKTypa CIIJIABOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOCHHOCTH CTPOCHHUS PECUHOTO MAPTECHCHTA.

31. IlpyunHBI U3MEHEHHS MEXaHUUECKUX CBOICTB CILUIaBOB IIPU 3aKaJIKe Ha MAapTEHCHUT.

32. KuneTrka U MexaHu3M OceitHUTHOTO npeBpaiieHus. CTpOCHHE U CBOMCTBA BEPXHETO M HIKHETO OCHHHUTOB.

33. 3akanuBaeMoOCTh U MPOKATMBAEMOCTh CTaJICH.

34. Buzbl 1 pa3HOBUIHOCTH NPOIECCOB 3aKAIKH H3STHI B MAITHHOCTPOCHHH.

35. IlonHas ¥ HEeMoJHAs 3aKauKa cTajuei.

36. CrymeHuaras 3aKajika ¥ 3aKajika CTaJiel B IByX cpelax.

37. UzoTepMuyeckas 3aKajika CTajeH.

38. 3akanka craneil ¢ 00paboTKON XOJI00M.

39. IloBepXHOCTHas 3aKaJika CTaleH.

40. V3MeHeHne CTPYKTYPHI 3aKaJICHHBIX YIIIEPOANCTHIX CTa-Jei mpu HarpeBe. OCOOCHHOCTH MHKPOCTPYKTYPHI M CBOMCTBA OT-
MYIIEHHOTO MapTEeHCUTa, TPOOCTUTA U COPOUTA OTILyCKa.

41. BiusHue NEerupyromux 3JIEMEHTOB HA CTPYKTYPHbIE U3MEHEHUS MIPH OTITyCKE CTaJIeH.

42. Pa3HOBUHOCTH OTITyCKa CTajei.

43. Oco0eHHOCTH U3MEHEHHU MUKPOCTPYKTYPHI ¥ CBOWCTB JISTUPOBAHHBIX CTaJICH IIPU OTIyCKe. SIBIIeHHE BTOPUYHOTO TBEPICHUS
JIETUPOBAHHBIX CTaJIEH.

44. HeoOparnumas 1 oOpaTiUMast OTIYCKHAsI XPYMKOCTh CTaJlel (CyIHOCTh, IPUIHHEI H MEPHI IPEOTB PALIICHIIS).

49. IIpyuuHbI U3MEHEHUSI MEXaHUYECKHUX CBOMCTB CIUIABOB MPH cTapeHUU. BinsHue NpoJ0KUTEILHOCTH U TEMIIEPATYPBI CTAPEHUSI.
50. EcrecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBUIHOCTH MCKYCCTBEHHOI'O CTApEHUSI.

51. ®U3MKO-XUMHYECKHE OCHOBHI ITPOIIECCOB MOMY4YeHUs TU(PHY3HOHHBIX CIIOEB.

52. DremMeHTapHBIE CTaJuu Mpo1eccoB AU} (HY3MOHHOTO 00OTaIIeHH s IOBEPXHOCTHBIX CJI0EB. 3aKOHOMEPHOCTH 00pa3oBaHHs
oHO(Da3HBIX TUPPY3UOHHBIX 30H.

53. DneMeHTapHbIe cTauK mporeccoB AudQy3noHHOro 06oraneHus MOBEPXHOCTHBIX CIOEB. 3aKOHOMEPHOCTH 00pa30BaHuUs
MHOro(asHbIX U} Y3HOHHBIX 30H.

54. llemeHTanus craiel B TBEPIOM KapOIOPHU3aTOPE U KUAKOCTHAS IIeMEHTalusl (OCHOBBI TEXHOJIOTHHU, COCTAB, CTPOCHHE M CBOWCTBA
HayTJIEPO’KEHHBIX CJIOEB).

55. T'a3oBast ieMeHTanus crajiei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOWCTBA HAYIJICPOKEHHBIX CIOEB).

56. AzoTupoBaHue cTaneil (OCHOBBI TEXHOJIOTHH U Pa3HOBUIHOCTH IIPOLIECCa, COCTAB, CTPOCHUE U CBOMCTBA a30TUPOBAHHBIX CJIOEB).
57. lluanupoBanue crayei (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHNE U CBOWCTBA ANG(Y3NOHHBIX CIIOEB).

58. HutpouemeHTalus craiei (OCHOBBI TEXHOJIOTUH, COCTAB, CTPOSHUE U CBOWCTBA TU(P(Y3HOHHBIX CIIOEB).

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

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

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

62. XpomupoBaHHe cTajel (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOEHUE U CBOIICTBa XPOMHPOBAHHBIX CJIOEB).

63. IluakoBaHue cTajel (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE M CBOWCTBA IMHKOBAHHBIX CIIOEB).

64. O6ume 3a1a4l 1 MECTO TepMHUUYECKOI 00pabOTKU B MPOU3BOICTBEHHOM IPOIIECcCe.

65. CnocoOsl HarpeBa U3eIui IPU TEPMUIECKOi 00paboTKe.

66. PaGoune cpe/pl U1 HarpeBa W3AeIHi IPH TEPMHIECKOi 00paboTke.

67. Tepmuueckast 06paboOTKa ¢ UCIIOIB30BAaHUEM HIIEKTPOHATPEBA.

68. [IpremMbl 1 METOBI IPEOTBPALLECHHUS OKUCICHHUS ¥ 00€3yTIepOKUBAHUS CTAIBHBIX U3JIENHI IIPU TepMHUYecKoil oOpaboTke.




69. Knaccugukauus KOHTpoIupyeMbix atMochep, IpUMEHAEMbIX IPU TEPMUYECKOi 00paboTke, 1 TpeOOBaHUS, IPENbIBIIIEMbIE K
KOHTPOJIHMPYEMBIM aTMocdepam.

70. [IpuHIMIIBI TOJYYEHUs, COCTaB U Ha3HAYEHUE SHAOTEPMHUYECKOH, IK30TepPMUUECKO, aTMOC(epbl U3 aMMHaKa U a30THOM
KOHTPOJHMPYEMBIX aTMOcdep.

71. Oxnaxkaarouiye cpeibl, HpUMeHsIeMble IPH TepMUUecKor 00paboTke. TpeOoBaHuUs, MPEIBIBISEMbIE K XKHJIKUM OXJIKAAIOLIIIM
cpemam.

72. OxnakaeHue U3eNuil mpu TepMudeckoit 0opadorke. Kpras ueaabHOTO 3aKaJOYHOTO OXJIaXICHHS.

73. Oxnaxkgaromue cpepl, He MpeTepreBarofe N3MEHEHUI arperaTHOr0 COCTOSIHHSI BO BCEM JTMANIa30HE TEMIEPATyp OXJIaKISHIS
W3JIETIHH.

74. OxnakaaroIye cpeisl, MpeTepreBaonie N3MEHEHHS arperaTHOr0 COCTOSHHMS B CBSI3H C UX KUIEHHEM Ha ropsiieil o- BepXHOCTH
OXJIaX1AeMbIX U3/IEITHH.

75. Bugpl aBroieopManiK U KacCH(PUKAIUS HCTOYHUKOB aBTOIe()OPMHUPOBAHMS TIPH TEPMUIECKOIH 00paboTKe.

76. ABronedopmaruy nonypadbpuKaTOB U U3JIENUIT 1101 IEHCTBUEM BHYTPEHHUX HAINPSDKEHUHA U MEPHI 110 UX YMEHBIIECHHIO.

77. TexHONOTHYECKHE CITOCOOBI MaJIOIe(hOPMAITUOHHON 3aKaJIKU B MPUCIIOCOOICHUSIX 1 MAIIMHHON 3aKaJIKu.

78. Tepmuueckas 00pabOTKa ¢ UCIIOJIb30BAHMEM JIA3€pPHOT0 HarpeBa, ee MPerMYILEecTBa U HEJOCTATKH.

79. Tepmuueckas 06paboTKa ¢ UCIIOIB30BAHUEM JIEKTPOHHOIYYEBOTO HArpeBa, ee MPeUMyILEecTBa U HEAOCTaTKU.

80. HuskoremneparypHas TepMOMeXaHuuecKasi 00paboTKa CTaperoluX CIjIaBoB (CYLIHOCTh, HA3HAYCHUE, BIUSIHUE HA CTPYKTYPY U
CBOWCTRBA).

81. BricokoTemIiepaTypHas TepMOMeXaHHYecKasi 00paboTKa CTapeIONIX CIUIABOB (CYIIHOCTh, HA3HAUEHHE, BIUSHUE Ha CTPYKTYPY H
CBOMCTBA).

82. HuzkotemriepaTypHasi TepMOMeXaHNIeCcKass 00paboTKa cTajeH, 3aKaliBaeMbIX HA MAPTEHCHT (CYIIHOCTh, HA3HAYCHHE, BIMSIHUC
Ha CTPYKTYPY U CBOWCTBA).

83. BeicokoTemIepaTypHas TepMoOMeXxaHn4ueckast 00paboTKa cTayei, 3aKkaJTMBaeMbIX HA MAPTEHCHT (CYLHOCTh, HA3HAYCHHUE, BIHSHUC
Ha CTPYKTYPY U CBOWCTBA).

84. Tepmomexanuyeckas 00paboTka craiei ¢ gedopmaryeii Bo BpeMsl EPIUTHOTO MPEeBpaIieHust (CYIIHOCTh, Ha3HAYCHUE, BIUSHUC
Ha CTPYKTYPY U CBOWCTBA).

85. IIpenBaputenbHas TepMOMEXaHUYeCKas 00pabOTKa CTapEIOIIMX CILIAaBOB U CTaJICH, 3aKaTMBaEMBbIX HA MAPTEHCHT (CYIHOCTb,

Ha “3HAuYCHHE, BIIMSHUE Ha CTPYKTYPY U CBOMCTBA).

86. CyIHOCTh TEPMOLMKIMYECKOH 00pabOTKH U KilacCH(DUKAIUS €€ BHIIOB.

87. Pa3HOBUAHOCTH TEPMOLIUKINUECKOM 00pabOTKH CTalel U Uyr'yHOB.

88. CyIHOCTb, CXEMBI OCYIIECTBICHUS U KIACCU(PHUKALIUSA BHIOB XMMUKO-TEPMOIMKIHUECKONU TEPMOOOPAOOTKH.

89. CymHocCTb, K1accU(pUKaLUs BUIOB U OCHOBBI TEXHOJIOTUH BOCCTAHOBUTEIILHON TEPMHUUECKONH 0OpaOOTKH.

90. BoccraHOBUTENbHAS TEPMHUYECKast 00pa00TKa B MAIIHHOCTPOUTEIILHOM IIPOU3BOJICTBE.

5.2. Tembl NHCBMEHHBIX PadoT

CamocrostenbHas paboTta 5
OBOCHOBAHUE BbIBOPA KOHCTPYKIIMOHHBIX MATEPHAJIOB 1 PA3PABOTKA PEXXUMOB UX TEPMUYECKOU
OBPABOTKU AJI N3TOTOBJIEHU S AETAJIEUM MAIIIVH 1 OBOPYIOBAHUA

5.3. ®oHx OLIEHOYHBIX CPEACTB

®OC pacnonoxeH B pazaene «CeeneHus 00 00pazoBaTenbHON opranuzanuu» noapasaen «O0pazoBanue» oduuuansHoro caita 3I'Y
http://polaruniversity.ru/sveden/education/eduop/

Kpurepuu orieHKH 3HaHUIN CTYAEHTOB IPU IIPOBEJECHUM TECTUPOBAHUS IO TECTY BTOPOrO THIIA: TECTOBOE 3aJaHue 110 JUCLMIUINHE
COZEPKUT 25 BOIIPOCOB.

* OneHKa «OTIMYHO» BBICTABIISETCS IPU YCIOBHHU IIPABUIILHOTO OTBETA CTyJEHTa He MeHee ueM 80 % TeCTOBBIX 3aJaHuii;

* OLeHKa «XOPOLLIOY» BBICTABIIAETCA IIPH YCJIOBUY IPAaBUIBHOIO OTBETA CTyEHTa HE MeHee 4eM 60 % TecTOBBIX 3aaHull;

¢ OLeHKa «y[OBIETBOPUTEILHO)» BBICTABISIETCS P YCIOBUU NIPABMIILHOTO OTBETA CTyAEHTA He MeHee 45 %; .

Kpurepuu o1ieHKH 0TBETOB Ha KOHTPOJIBHBIE BOIIPOCHL: TOUHOCTh ONPEETICHUH 1 IOHATUH, CTENEHb PACKPBITUS CYIIIHOCTH BOIIPOCa,
KOJITYECTBO NPABUIILHO H MOJHOCTBIO PACKPBITHIX BOIPOCOB:

* OneHKa «OTIMYHO» CTABUTCS, €CIIU BHINOJIHEHBI BCe TPEOOBAHUS: TOUHO AAHbI ONPEAEICHHS M MOHITHU; HOJTHOCTBIO PACKPHITA
CYIIHOCTH BOIPOCA; TaHbI MPABUIILHBIC ¥ OJHBIE OTBETHI HA BCE BOIPOCHI; JIOTUYHO M3JI0)KEHa COOCTBEHHAS MMO3HIIHS,
chOpMyIHPOBAHBI BHIBOABIL.

* O1eHKa «XOPOII0» — OCHOBHBIE TPEeOOBaHHS BBIIOIHEHBI, HO IIPH 3TOM JOMYIICHBI HEAOUETHL. B 4acCTHOCTH, IMEIOTCSI HETOYHOCTH B
U3JI0’KEeHUH MaTepuaja; OTCYTCTBYET JIOTHYECKasl IOCIe0BATEIbHOCTD B CY)KACHUAX; UMEIOTCS YIYILCHUS B OTBETaX.

* OneHKa «yIOBJIETBOPHUTEIHHO» — HMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHUS OT TpeboBaHMil. B yacTHOCTH: TemMa OCBelIeHa JIUIIb
JaCTHYHO; AOMYILIEHB! (pakTHYECKHE OIIMOKH B COJIEP)KaHUU OTBETOB HA BOIPOCHI; OTCYTCTBYIOT BBIBOJIBI; OTCYTCTBYIOT MOSICHEHHS K
(bopMyiaM, pUCYHKH.

* OueHKa «HEeyIOBIETBOPUTEILHO» — TEMa HE PacKpbITa, 00HAPYKHUBACTCS CYIIECTBEHHOE HETIOHUMAaHUe TPOOIIEMBI; JaHbI HE MOJTHBIE
OTBETHI MeHee 4yeM Ha 45% BOIpOCOB.

Kpurepun OIEHKH BHITOJTHEHHST KYPCOBOH paOOThI: TPABUIILHOCTD BBHITIOTHEHUS

O1eHKa «OTIMYHOY» CTABUTCS, €CJIU BHINIOJIHEHBI BCE TPEOOBAHUS: TOUHO JAAHbI ONPEAETICHHS 1 HOHITHU; OITHOCTBIO PACKPHITA
CYIIHOCTH BOIPOCA; IaHbI MPAaBUIIbHbIE, TOJHBIE K 000CHOBAHHBIE OTBETHI 0 BEIOOPY MaTepuaoB U BiaaM TepMudeckoit u XTO
* O1eHKa «XOPOIIO» — OCHOBHBIE TPEOOBAHMS BHIMOJHEHBI, HO TIPH 3TOM JOIYIIEHbI HeI0YETH. B 4acTHOCTH, HMEIOTCS




HETOYHOCTH B U3JIOXKEHUH MaTepHajia; UMEIOTCS YIyLICHUS B OTBETaX.
* OneHKa «yIOBIETBOPUTEIBHO» — IMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOoBaHUH. B 4acTHOCTH: BOIIPOC OCBEIIEH JIMIIbL
YaCTUYHO; JONYIIEHb! (aKTHYECKHE OUIMOKHU B COJIEPKAHUU OTBETOB HA BOIIPOCHI; OTCYTCTBYET 00OCHOBaHME BbIOOpa MaTepuaa

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

Onenounsie cpenactsa mmo kareropuu "SHATDB": kypcoBast paboTa, KOHTPOJIBHBIE BOIPOCHI, TECTHI.
OneHounble cpeacTsa 1o kareropuu "YMETD": kypcoBast paboTa, KOHTPOJIbHbIE BOIPOCHL, TECTHL.

Onenounsle cpenctaa mo kareropun "BJIAJIETh":kypcoBasi paboTa, KOHTPOJILHBIE BOIIPOCHI, TECTHI.

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHHUE TUCIUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue, pa3MeIieHre WznarensctBo, rox | Konuu-Bo
J1.1 |Connues FO.IL., ITpsxun [MartepuanoBeieHue: y4eOHUK AT BY30B CII6.: Xumusaar, 35
E.N. 2004
JI1.2  |Jlaxtun FO.M., MarepuanoBenenue: qOMymeHo ['oc. KOMUTETOM 110 M.: Anpsiac, 2013 50
Jleontsena B.I1. HapOJHOMY 00pa30BaHHUIO B KauecTBE y4yeOHMKA IS BTY30B
6.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
ABTOPBI, COCTaBUTEIHN 3arnaBue, pa3MeleHue WzparensctBo, rox | Konuu-Bo
JI2.1 [Temnep I0.A., MarepuainoBenenue: Yued. mocooue ajsi By30B M.: Merannyprus, 35
Paxmrant A.T. 1989
J12.2  |Jlaxtun FO.M., MarepuasoBe/icHie: yYeOHUK JIJIsl BTY30B M.: 39
Jleontsena B.II. MammHocTpoenue,
1990
J12.3 [Mos6epr P.K. MarepuasnoBeieHue: yue0.ocodre sl TEXH. By30B M.: Beicul. mik., 56
1991
J12.4 |Topomuuuenko B.W. [ u |Marepuanosenenue: [IpakTukym: I By30B M.: 11
Ip. ] YHauBepcureTcKas
kHura, Jloroc, 2006
JI2.5 |KomnaueB B.A., Enarun |MeranioBeaenue u rTepMuyeckas o0padoTKa IBETHBIX M.: MUCHUC, 2005 8
B.U., JluBanos B.A. METaJUIOB U CIIABOB: y4eOHHK U1 BY30B
JI2.6 |Komecos C.H., Komecos |MatepuanoBeneHue u TEXHOIOTHS KOHCTPYKITHOHHBIX M.: Beicm. mk., 1
n.C. MaTepHuajIoB: yueOHUK AT By30B 2007
JI2.7 |Koncrantunos E.T'. MarepuanoBenenve: 1a60paTOPHBIA MPAKTHKYM Hopunscxk, 1998 4
JI2.8 |Capadanosa A.f. MarepuanoBeJeHUE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX Hopunsck, 1999 31
Marepuainos: JlabopaT. mpakTHKyM
JI2.9 |mog pen. FO.T'. MapoyHuK cTajei 1 CIIaBoB M.: UHHOBAaIMOHHOE 10
HparyHoga, MaIlUHOCTPOCHHUE,
A.C.3y04eHKo; cocT. 2016
Hparynos I0.T"., A.
3ybuenxo, 10.B.
Kammpcxkwuit u ap.
JI12.10 |Cocr.: B.I'. Copoxun, |Cranu u cruraBel: CripaBOYHHUK M.: Uratepmer 5
M.A. I'epBacses, B.C. UHXUHUPHHT, 2003
ITanees u np.; [lox pen.
B.I'. Copoxuna, M.A.
T'epBacreBa
JI2.11 [Ap3amacos b.H., MarepuasoBeieHie: yUeOHUK sl BTY30B M.: 40
Cupnopun 1.1, MamuHoctpoenue,
Koconanos I'.®. 1986
JI2.12 |aBt.-coct. E.H. lllTaHoB, |l|BeTHBIC METAIIIBI U CILIABBI: CIIPABOYHUK H. Hosropon: 1
N.A. lltanoBa Benra-2, 2001
6.1.3. MeTtoauueckue pa3padoTKu
ABTOPBI, COCTABHTEIH 3arnaBue, pa3MeleHue WznarenscTBo, rox | Kommd-Bo
JI3.1 |cocr. MarepuanoBenenue. Beioop MaTepuaioB 1 pexxuMoB Hopunsck, 2001 4

E.I' KOHCTaHTHHOB;
Hopunsckuit ungyctp.
HH-T

O6pa6OTKI/I, 06eCHC‘-II/IBaIOHH/IX MOJIY4CHHUE ONITUMAJIbHBIX
OKCIITyaTalluOHHBIX CBOMCTB z(eTaneﬁ: MCTOA. YKa3aHHus K

MIPaKTU4eCcKoi padore s cTynenToB creu. 170900




ABTOpBI, COCTaBUTEIH 3arnaBue, pa3MelieHne WznarensctBo, ron | Komuu-Bo
JI3.2  |Hopunsckuit uanyctp. |MatepuanoBenerue. Teopusi 1 TEXHOIOTHS TEPMHUECKON U Hopunsck, 2006 6
HH-T; COCT. XUMHUKO-TEPMHUYECKONH 00pabOTKH: METOAMYECKHE YKa3aHUS K
A.Sl.Capadanosa CaMOCTOSITENBHOHN paboTe
JI3.3 |Hopunsckuii uanycrp. |Kiaccupukanus 1 MapKUpOBKa YyI'YHOB U YIIIEPOAUCTHIX Hopunsck: HUU, 8
UH-T; cocT. A.5. CTaJieli: METO/I. YKa3aHHsI K IPaKTHYECKUM paboTam 2007
Capadanona
JI3.4 |Hopunbckuii ungycrp. |Knaccudukanus, MapkupoBKa U cBoiicTBa 11BeTHbIX MeTainoB U |Hopunsck: HHH, 28
UH-T; cocT. A.5. CIUIAaBOB: METO/I. YKa3aHHsI K MPAKTHIECKUM paboTam 2010
Capadanona
JI3.5 |Hopunbckuii unayctp. |Knaccudukaius, MapkupoBKa U CBOMCTBA JIETUPOBAHHBIX Hopunsck: HUU, 49
uH-T; cocT. CapadaHOBa |KOHCTPYKLIMOHHBIX CTaJIe: METOA. YKa3aHUs K IIPAKT. 2011
A. . pabotam
JI3.6 |Koucrantunos E.T. MertasnoBenenue u Tepmuueckas 00padorka: Jlabopatopusiii  |Hopunbek, 1994 37
MPaKTHKYM
JI3.7 |cocr. MarepuanoBenenue. Beioop MaTepualioB U pexXuMoB Hopunsck, 1997 4
E.I" KoHCcTaHTHHOB; YIIPOUHSIONIEH TepMUIECKOH 00PabOTKH: METO. YKa3aHUs K
Hopuisckuii uHAyCTp. |mpakTHYecKuM padoTam
UH-T
JI3.8 |Ocunues O.E. MeraioBe/ieHre TYroIIaBKMX METAJUIOB U CIIaBOB HA MX M.: 5
ocHoBe: pekomeHnoBaHO YMO By30B P® By30B B kadecTBe  |MamunHOCTpoeHue,
yueb. mocoOus AJIsl CTYIEHTOB BY30B 2013
6.2. ITepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn ""MHTepHeT"
31  [\nii-ftp\Education  S:\Kacenpa TM u O
32 |HayuHo-TexHuueckuii xypHan "Bonpocs! MaTepuanosenenus” Hayuno-TexHuueckuil xypHan «Bompocst
MaTepuanoBeaeHus» https://elibrary.ru/title_about.asp?id=37686
23 |MapovHuk crajei u ciiaBoB  MH(GOpMaIOHHO-CIIPaBOYHbIHM TTOpTaa MapouHuK cTajieii u cruiasos http://www.splav-
kharkov.com/choose_type.ph
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust
6.3.2 Tlepeyensb MHGPOPMATHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1
6.3.2.2|Hayunas nnpopmanmonHnas 6ubnuorek. XKypHan "Marepuanosenenue” elibrary.ru/title_about.asp?id=7878
6.3.2.3|Kypnan "MarepuanoBeieHue U TepMUUEcKas 00paboTKa METauIOB
6.3.2.4|3nexrponnsie pecypcebl m3narenbcta «Elsevier»: Scopus, ScinceDirect, FreedoomCollection: CoryiacHO cOrTanieHuo o
CO3JaHUH
6.3.2.5|1ndopmarinoHHO-CIIpaBOYHBII MTOPTAJ 10 METAJUTYPTUHU M JIUTEHHOMY MPOU3BOJACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.6|LlenTpanbHeiii MeTasuTHyeckuit mopran P® http://metallicheckiy-portal.ru/marki_metallov
6.3.2.7|ndopmaniioHHO-CTIPaBOYHbIH TopTan Mapounuk craneii u crutaBos http://www.splav-kharkov.com/choose_type.php
6.3.2.8|ndopmarmonnsiii mpoekt Materiology.info http://materiology.info/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHBI (MOAYJIS)
7.1|Komnbrotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6);
7.2|npoextop Epson EB-485Wi ¢ HHTepaKTHBHBIM 9KpaHOM,;
7.3|MHKpOCKOTIBI MeTauIorpadhMueckre HHBEPTUPOBaHHEIE arperatHble JJaboMeT-U ¢ cucTeMoi BU3yann3alui 1 KOMILIEKTaM
MHUKpOUIIH($OB - 3 ImT.;
7.4|muxpockonsl Mmetarorpadpudeckue MUM-7 — 4 mr., MMII-4 (1 mt.)
7.5|tBepmomepnr TK-14-250, TK-2M, THI-2M;
7.6|JIynel bpunens - 6 mr.
7.7|Habopb! MUKpOILTH(OB CIIJIABOB.
7.8|YueOHbIe KHHO(PUITEMBI.
7.9|YuebHble mpe3eHTaln .
7.10|Harpesarensusie neun CHOJI (3 mrt.)
7.11|MopenbHbIi TUTEHHBIH KOMITJIEKT.
7.12|Mogeny OTIHBOK.
7.13|JTaGoparopHbie GeryHBI.
7.14|MastHukoBsie korpsl [TK-30, KM-0,5.




7.15|

8. METOAUYECKHUE YKA3ZAHUWA JJIS1 OBYYAIOIIIUXCSA 110 OCBOEHUIO JUCHUTIIIMHBI (MOY JIST)

S:\Kadenpa TM u O
Kypcosas pabora OGOCHOBAHUE BBIBOPA KOHCTPYKIMOHHBIX MATEPUAJIOB U PABPABOTKA PEXXMMOB UX
TEPMNYECKOHN OBPABOTKU AJIS U3TOTOBJIEHUSA JETAJIEM MAIIVMH U OBOPY IOBAHN A

METOJIMYECKUE YKA3AHMS BBITIOJIHEHHIO KYPCOBOI PABOThBI

BrinosHeHHE 33JaHui TIpelycMaTpuBaeT 000CHOBaHHBII BEIOOP MaTepuaia 1 ero 00pabOTKH, B HAMOOJbIIECH CTECHH
o0ecneynBalonX SKCIUTYaTAlOHHYIO HaJe)KHOCTh U JONTOBEYHOCTH JIeTaleil 1 KOHCTPYKLMH TEXHOJIOTHIECKOTro 00opynoBanus. B
3a7laHuAX CHOPMYITHPOBAHBI XapaKTEPHBIC CBONCTBA M SKCILTyaTAlMOHHBIC YCIOBUSI KOHKPETHBIX JIETANCH, HCIONIB3yEeMBIX MPH
W3TOTOBJICHUH JIeTajelt 000pyTOBaHUS METALTYPTUUECKHUX 3aBOJIOB.

Jlnst penieHust 3a/1a4 He0OXOJMMO:

- IPOaHAIM3UPOBATH YCIOBHS pabOTHI AeTanel (Harpy3ka 1 XapakTep ee MPUIOKeHHs, TeMIlepaTypa U T.J.), YTO T03BOJISET
OTPEICUTh CBOMCTBO (IPYIITY CBOWCTB), 00SCIEYHBAIOIINX IKCILTYaTA[HOHHYIO HAaJJeKHOCTh U IOJITOBEYHOCTh KOHKPETHOM 3a1a4H;
- yKa3aTh BO3MOJKHbIE BH/BI BEIXOJIA 3 CTPOS WM pa3pyLIeHUH AeTaiel, uX Haubosee BeposSTHBIC TPUINHEI,

- IPOaHAJM3UPOBATH METO/IBI H3TOTOBJICHHUS JIeTaNU (JINThE, KOBKA, IITAMIIOBKA, CBAPKa, PE3aHUE) C YICTOM TEXHOJIOTHICCKHX
CBOHCTB IIpeJylaraeéMbIX MaTepHajoB;

- U3 IpeAIaraeMbIX MaTepUaoB BEIOPATh €IMHCTBEHHO MPHEMIIEMBIN 1 00eCTICYHBAIOLINI TpeOyeMble CBOMCTBa, 000CHOBAB CBOU
BBIOOD CPaBHUTEIHFHOM OLIEHKOH MEXaHMYECKNX, TEXHOJIOTHIECKUX M SKCILUTyaTalHOHHBIX CBOMCTB BCEX MAaTEPHANIOB, IIPEI0KEHHBIX
B 3a/1aue;

- yKa3aTh IPYIITy BEIOPAaHHOTO MaTepHalia o Ha3HaueHUI0 (KOHCTPYKIIMOHHBIE, OOIIETO HIH CIIEIHAIN3UPOBAHHOTO HA3HAYCHUS,
HMHCTPYMEHTAIIbHBIE HJIH CTAJN CO CIHEIHaTbHBIMU (GU3MISCKUMU MM IKCILUTyaTAIHOHHBIME CBOHCTBAMH), 0XapaKTePH30BaTh
OCHOBHBIE TPeOOBaHMs, TPEABSIBIIIEMbIE K JAHHOH I'PYIIIE CBOMCTB,

- IPUBECTH XUMHUYECKHUI1 COCTaB BHIOPAHHOTO MaTepHala, yka3aTh CBOMCTBA B HCXOJITHOM COCTOSHUHU (COCTOSIHUM ITOCTABKH) U TOCIIE
MIPUMEHEHUS YIPOYHSIOIIEH 00paboTKU (B TOTOBOM U3/ICIIHN);

- IIPEUIOKUTh U 0OOCHOBATH (B CiTydae HEOOXOIUMOCTH) PEKUMbI TEPMUUECKON, XUMUKO-TEPMUYECKOH 00paOOTKH WM HAKIIIIA,
CHOCOOCTBYIOLIMX JOCTH)KEHHUIO ONTUMAIBHBIX IKCIUTyaTallHOHHBIX CBOHCTB MaTepHaa;

- 0XapaKTepU30BaTh BIMSHHE JICTHPYIOUINX 3JIEMEHTOB B 00ECIICYEHNH CTICIIAIbHBIX 1 MEXaHHUYECKMX CBOMCTB CTAJIM WU CILIaBa U
Ha MPEeBpaIleHHs B POLECCe TEPMHUUECKON 00paboTKu




