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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1{O3nakomnenue ¢ 6a30BEIMU MOHATHAMH MaTepUAJIOBEACHUA U ICPCICKTUBHBIMHI HAIIPABJICHUSMHU Pa3BUTHA Hay‘-lHOfI
MBICIIH B 00JIaCTH MaTCpUAJIOBECICHUA.

1.2(3amaun yueGHOM aucuumHb «MatepranoBeneHue»: JlaTb CTyIeHTaM 3HaHUS U HaBBIKH, IO3BOJIIOLINE TPUMEHSTD
METO/bI CTaHJAPTHBIX UCIIBITAHUH MO ONPEeNICHHIO MEXaHUYECKUX CBOMCTB M TEXHOJOTMYECKHX IToKa3aTesen
UCIIOIb3YEMBIX MaTEpHajIoB, a TaK )K€ YMEHNE BEIOMPATh MAaTePUAIIBI U H3TOTOBIICHUS AeTeNel P U3TOTOBICHHN
TEXHOJIOTMYECKUX MaIIUH
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2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxon (pazgen) OOIT: |B1 .0

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|dusnueckast XuMust

2.1.2|mxeHepHas U KOMITbIOTepHAst rpadrka

2.1.3|1udpopmarnka

2.1.4|dusuka

2.1.5|Xumus

2.1.6|dusnka

2.2| AucuUIIMHbBI 4 PAKTHKH, JJIS1 KOTOPBIX 0CBOEHHE JAHHOI THCIMIINHBI (MOIYJIs1) HEOOXOAUMO KAK
npeauiecTByolee:

2.2.1|Metamnyprus 61aropoJHbIX METALIIOB

2.2.2|Metamnyprus MeM 1 HUKEJIS

2.2.3|IIpou3BojicTBEHHAs IPAKTUKA 10 HOIYyYEHUIO NPO(ECCUOHAIBHBIX YMEHUN U ONbITa NPOGECCHOHANBHOM NeATeIbHOCTH

2.2.4|Teopus 31€KTPOMETALTYPIHIECKUX IIPOLIECCOB

2.2.5|Metannyprus CBUHIA U IIMHKA

2.2.6|IIpou3BoacTBO MeIU, HUKEIS U KOOanbTa

2.2.7|Teopus nupoMeTaTyprudecKuX MpoLeccoB

2.2.8|T'ocynapcTBeHHas UTOrOBast aTTeCTallMs, BKIIOYas 3allUTy BBITYCKHOH KBaIU(QUKAIIMOHHON paboThI, HOATOTOBKY K
IpoLEeRype 3alUThl U IPOLELYPY 3alIUTHI

2.2 9|TIpuknagHas MEXaHUKa

2.2.10| TexHONMOTHYECKHE TIPOIIECCH B [IBETHOM METAILTYpTIUH

2.2.11|IIpuknaanas MEXaHUKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

MOoAayJist)
OIIK-5.1: 3naeT 0oCHOBHBIE MOJI0KEHNSI HOPMATHUBHO TEXHUYECKOii TOKYMEHTAIlNH, CBS3aHHOM ¢ MpofeccHoOHATbHOI
JIeATeTbHOCTHIO
3HaTh:
Ymets:
Bnaapers:

OIIK-5.2: PaGoTaeT ¢ HOpMAaTMBHO TeXHHYECKOM T0KyMeHTanHeil, CBA3aHHOM ¢ MPo(decCHOHATbHOI 1esiTeJIbHOCTBIO ¢
HCNOJIB30BAHHEM CTAHAAPTOB HOPM M NPaBHII

3HaTh:

YMmern:

Baagertn:

OIIK-5.3: BaajgeeT HaBbIKaMH NPMMEHEHHS] CTAHAAPTOB, HOPM U MPAaBUJI HCMOJIL30BAHMS HOPMATHBHO TEXHHYECKOM
AOKYMEHTALUH, CBSAA3AHHOM ¢ MpodeccHOHATbHOI 1esiTeJIbHOCTBIO.

3HaTh:

YMeTh:

Baagertn:

OIIK-1.1: Ucnosb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX M 001IeMHKeHEPHbIX AUCIHHUIINH, METOIbI
MaTeMAaTHYeCKOro aHAJIN3a H MO/IeJTUPOBAHMS.

3HaTh:




YMeTb:

Baaners:

OIIK-1.2: [IpuMeHsieT ecTeCTBEHHOHAYYHbIE U 00LIeHHKEHEePHBbIE 3HAHMS, METOAbl MATEMATHYECKOI0 AaHAJIN3a U
MO/1eJIUPOBAHUSA B MPO(ecCHOHAIbHOI HeATeIbHOCTH.

3HaTh:

YMeTh:

Baanern:

OIIK-1.3: BaageeT MeToAaMH eCTECTBEHHOHAYYHBIX M 00IIEHH:KEHEPHBIX THCIHIIINH

3HaTh:

YMeTh:

Baanern:

B pe3yabTaTe 0CBOCHHUS JUCHUILIHHBI 00y4aloLIuiics 10/KeH

3.1|3nare:

3.1.1|ocHOBHBIE KJIACCHI COBPEMEHHBIX MATEPUAIIOB UX CBOWCTBA M 00JIACTH NPUMEHEHHS, IPUHIIAIIBI BBIOOpA MaTEPHAIIOB;

3.1.2|3aKOHOMEPHOCTH CTPYKTYpooOpa3oBanus, (pa3oBbic MPEBpAICHIS B MATEPHUANIaX, BIUSHUE CTPYKTYPHBIX XapaKTEPUCTHK
Ha CBOWCTBa MaTepHAJIOB,;

3.1.3|ocHOBHBIE CTaHIAPTHBIE METO/IBI OIIPE/ICIICHUSI CBOMCTB MaTEPHAIIOB, IPUHIIUITBI CPABHUTEIBHOTO aHAITI3a CBOMCTB
MaTepHaIoB.

3.2|Ymeth:

3.2.1|ucmonp30BaTh HA MPAKTHKE COBPEMEHHbIE CBEIICHUS O MaTepHhajax, O BIMSHUH CTPYKTYp HA  CBOWCTBa MaTepPHAJIOB;

3.2.2|aHanu3upoBaTh MPOIECChl KPUCTAIUIU3AINH, 0COOEHHOCTH AU (HY3HOHHBIX MEXaHU3MOB, KOHTPOJIHUPYIOIIUX KHHETHKY
Pa3BUTHS KPUCTALTH3AIMU U (a30BbIX MPEBPAIICHHUN B TBEPAOM COCTOSIHHM METAJIOB M CILIABOB; UCMIOIb30BATh
JIMarpaMMbl COCTOSIHUSI CILTABOB.

3.2.3|ucIob30BaTh 3aKOHBl  €CTECTBEHHBIX HAayK IIPU IIPU MPOTHO3UPOBAHUM  HAIPSDKEHHBIX COCTOSHUM, nedopMaiuit
METaUIMYECKHX KOHCTPYKLUS U JeTalleil MallllH U MEXaHU3MOB B YCJIOBUSX 9KCILTyaTalluu

3.3|Baagern:

3.3.1|oBnanenue TEOPETUISCKUMH U TPAKTHIECKUMH METOAaMH BBIOOpA MATEPHAIIOB C YIETOM HX MEXaHHUECKHX,
TEXHOJIOTHYECKHX, SKCIUTyaTallHOHHBIX CBOHCTB

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaunmenoBanue pa3aenoB u Tem /Buja | Cemectp / | UacoB | Kommerten- | Jluteparypa | Unte | Ilpumeuanue
3aHATHUS 3aHATHUS/ Kvpce 10001 DAKT.

Paznen 1. MeranoBeenue u
TepMHuYecKasi 00padoTKa MeTaJJI0B

11 Knaccugukarust MaTepraaoB. ATOMHO - 4 0,5 OIIK-5.1 [JI1.2 J11.3J12.1 0
KPUCTAIIMYECKOE CTPOCHHE METALIOB U OIIK-5.2 J2.6J13.4
craBoB.  /JIex/ OIIK-5.3 2132

OIIK-1.1
OIlK-1.2
OIlK-1.3

1.2 Maxkpoananus /J1a6/ 4 0,5 OIIK-5.1 [ JI1.3J12.2]J13.1 0
OIIK-5.2 J3.5
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIlK-1.3

1.3 Kpucrannuzauus meramnos.  /Jlex/ 4 0,5 OIIK-5.1 J11.2 0
OIIK-5.2 | JI1.3J12.6J13.7
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

1.4 Mexanuyeckue CBOMCTBA U 4 0,5 OIIK-5.1 JI1.1 0
KOHCTPYKTHBHAsI IPOYHOCTH METAJIOB U OIIK-5.2 | JI1.2J12.6J13.7
crnaBoB /JIex/ OIIK-5.3
OIlIK-1.1
OIIK-1.2
OIIK-1.3




1.5

OmnpenesneHue TBEpJOCTH METAIIIOB U
cruaBoB 1o Meroay bpunesns /J1a6/

0,5

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.4J13.1

1.6

OmnpenesneHue TBEpOCTH METAIIIOB H
cruaBoB 1o Meroay Poksernna /J1a6/

0,5

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.3J12.4J13.1

1.7

Omnpenenenre yaapHOi BI3KOCTH
KOHCTPYKIIMOHHBIX cTanei. /JIa6/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.3J12.3J13.1

1.8

Teopwus crmaBos./JuarpaMmsl COCTOSTHIS
CHCTEM JIBOMHBIX CIUIaBOB. /JIex/

0,5

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1J11.2
J1.3J12.1
JI2.5J13.7

1.9

Muxkpoananu3 /J1a6/

0,5

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.4J13.1

1.10

XKeneso u ero crassr. lnarpamma
COCTOSIHUSI CHCTEMBI JKEJI30- YIIIEPO.
/JTex/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1J11.3
JI11.4J12.4J13.7
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M3yueHne MUKPOCTPYKTYpPHI UyTYHOB
/J1ab/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.3J12.6J13.1
JI3.4 J13.7

1.12

Teopus ¥ TEXHOTOTUsI TEPMUUYECKOMN
00paboTku /Jek/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.6J13.7
92 33

1.13

Teopus ¥ TEXHOJOTUsI TEPMUUYECKOMH
06paboTku /J1a6/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.2
JI1.3J12.1J13.2
JI3.7

1.14

Teopwust 1 TEXHOIOTHSI XUMHUKO-
TepMudeckoit 06paboTku /JIex/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.2
JI1.3J12.1J13.7
9233

1.15

Bri6op MaTepuaoB U peKUMOB
YIPOYHSIOLIEH TePMUUECKON 00paboTKH
Jeraseii 000pyIOBaHUSI 3aBOJIOB IIBETHOM
metanyprun /Cp/

108

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.4J12.6
J12.7]13.3 JI3.6
JI3.8
0224




1.16 CnaBbl Ha OCHOBE MEIH, aJFOMHHHS K 4 0,5 OIIK-5.1 JI1.1 0

tutaHa /JIex/ OIIK-5.2 | JI1.2J12.1J13.3
OIIK-5.3 3.7
OIIK-1.1 22 33
OIIK-1.2
OIIK-1.3
Pazgen 2. HemeTtaniunyeckue
MaTepHaIbl
2.1 ITmacTuyeckne, KOMIIO3UIIMOHHEIE U 4 0,5 OIIK-5.1 |JI1.2 JI11.3]12.1 0
pe3uHOBbIe MaTepuaisl. Knesmue, OIIK-5.3 J12.5J13.7
JIAKOKPACOYHBIC, HEOPTaHHUECKHE OIlK-1.1
Marepuais! /JIex/ OIIK-1.2
OIIK-1.3
Paznen 3. KypcoBoe npoexkTHpoBaHHne
3.1 OmnpezeneHue yaapHOil BA3KOCTH 4 6 OIlK-5.1 JI.1J11.2 0
KOHCTPYKIIMOHHBIX cTajei. /TIp/ OIIK-5.2 |JI1.3J12.1 J12.2
OIIK-5.3 |JI2.3J13.1 J13.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BONPOCHI U 3aIaHUS

Bomnpocs! 111 OATOTOBKY K 9K3aMEHY.

1. 3HaueHue Kypca B HHXKEHEpHOH oAroToBKe. Pojb MaTepuanoB B COBpeMeHHOM TexHuke. Kitaccudukanus MeTauInueckux u
HEMETANIMYECKUX MAaTEPHAIOB.

2. ATOMHO-KpPHUCTAJUINYECKOE CTPOSHUE METAILIOB. TUIIBI KPUCTAJUIMYECKUX PEIIETOK, UX napaMeTpsl. Kpucramiorpaduueckoe
0003HaUYCHNE aTOMHBIX INIOCKOCTEH M HANIPSHKCHUH.

3. AHM30TpOMHS, CBOWCTBO MeTaIoB. [TomuMopdHbIe 1 MarHUTHBIE IPEBPAILICHHS B METAJJIax.

4. CtpoeHue peanbHbIX KpUCTAJUIOB. Bubl 1edeKTOB KpUCTAIINYECKOT0 CTPOSHHUS, X XapaKTEPUCTHKA U BIMSIHUE Ha CBOIiCTBa
METaJUIOB.

5. Kpucrammusanus ®KuIkux MeTauioB. TepMoauHaMudeckue OCHOBBI (ha30npeBpaleHuil; hakTopsl, BIUAIONUE Ha IPOLECcC
KPHCTAJUIM3al1H YUCTBIX METAJLIOB.

6. YrpaBiieHHe POLECCOM I'eTepOreHHOM KpucTamui3anud. MoquduuupoBaHue xuakoro Metaiuia. CTpoeHHe METaNIMIeCKOro
cnutka. JIukBanus B CIUIaBax.

7. MexaHu4ecKue CBOMCTBA, ONpeIeIsieMble IPH CTATUYECKUX UCIBITAHUSX IIPOYHOCTH, IIIACTUYHOCTH. TBEpAOCTD U e
XapakTepucTHKa. MeTobl oIpeelIeHUs] MEXaHUUECKOTO XapaKTepa IPU CTATUYECKOM Harpy KEHHU.

8. MexaHuueckue CBOMCTBa, ONpeesieMble IPH JUHAMHUUECKOM HAarpyKE€HUU. Y JapHasl BA3KOCTb, XJ1aJHOIOMKOCTb.

9. CoiicTBa MeTaila, ONPEAEIAOIIUE JOJITOBEYHOCTh U3AEINSA: HU3HOCOCTOMKOCTD, CONPOTHUBIEHUE YCTAIOCTH, KOHTAKTHAs
BA3KOCTb.

10. OcraTouHble HANPSDKEHUS U X BIMAHHE Ha CBOMCTBAa METAJLIOB U CIIABOB. I1yTH MOBBILIEHUS IPOYHOCTU METAIIIOB.
11. Hampspxenus u aedopManus: ynpyras U miactudeckas aedopmarmu. Jledopmarys MOHOKPUCTA/UIOB U OIUKPUCTAIIIOB,
MEXaHH3MBI IIIACTHIECKON eopMali, CABHT, IBOHHUKOBAHHE.

12. BausiHue miactudeckux aedopMaruii Ha CTpyKTypy U cBoiicTBa MeTaiuloB (Hakien). TekcTypa aedopManuu.

13. BriusiHne HarpeBa Ha CBOWCTBa He(opMHUPOBAaHHOTO MeTamna. Bo3BpaT u nommronn3anus. [lepsuuHas u coduparenbHast
pexpucramuzanys. IIoHaTHe 0 X0JI0AHOH U ropsdeit fepopmanum.

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

15. XapaxTepucTHKa TBEPbIX PACTBOPOB, XUMHUYECKUX COCIUHEHUH, TPOMEKYTOUHBIX (a3 U MEXaHUUECKUX CMECEH.

16. luarpaMMbl COCTOSIHUSI ABOMHBIX CIIABOB U METOJIBI UX MOCTpOeHHUs. JlnarpaMmel cocTosiHUsL. CHCTEMBI C OTHON
PAcTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUHU. [IpaBuiio ¢a3 u mpaBUiIO OTPE3KOB.

17. AuarpamMma COCTOSIHHS JUIsl CIUIABOB, 0OPa3yIOLIUX IPU KPUCTAIUIN3ALUU MEXAaHUUECKHE (IBTEKTUYECKUE) CMECH.

18. Jlnarpamma cOCTOSIHUSI CIUIABOB C OFPaHMYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSHHH.

19. MuarpamMma cOCTOSIHHS JUIS CILIABOB, 00OPA3yIOLIUX XUMHYECKUE COEIUHEHHS.

20. InarpaMMBbI COCTOSIHUS CIITIaBOB, KOMIIOHEHTHI KOTOPBIX MMEIOT OJIMMOP(HEIE TPEeBpaleH . DBTEKTONIHOE IPEBpaICHUE B
CILIABaX.

21. CBs13p MeXly CBOMCTBAMU  CILIABOB M TUIIOB IHarpaMM COCTOSHMUS.

22. IlonsATue 0 AuarpaMmax COCTOSHHS TPOMHBIX CILIABOB.

23. lnarpaMMBbI COCTOSIHUSI CHCTEMBI JKeJIe30-1IeMeHTHT. KOMIIOHEHTEI, (ha3bl ¥ CTPYKTYPHBIC COCTABIAIOIINE CTajlel U OeIbIX
YyTyHOB. [IX XapaKkTepHCTHKH, YCIOBH 00pa30BaHUs U CBOWCTBA.

24. JlnarpamMMa COCTOSTHUS CHCTEMEI JKelle30-TpaduT.

25. BausHue yriepoja 1 MOCTOSHHBIX IpUMecel Ha cBoiicTBa ctanu. Kinaccuguxaryst 1 MapKupOBKa YIIepOAUCTHIX CTalIeH 10
€10co0y BBIILIABKH, KAYECTBY, HA3HAYECHUIO.

26. BausHue Jerupyronux 31eMEHTOB Ha CBOHCTBA CIUIABOB Jkelie3a, Gas3bl, 00pasyeMble JETHPYIOIUMHU 2JIEMEHTaMU — TBEpIbIe
pacTBOPBL, KapOuael, UHTepMeTaAIUAbL. CTPYKTYpHBIE KIACCHI JIETHPYIOIUX CTalel B yCIOBHUAX PABHOBECUS U OXJIAXKICHUS HA
BO3JlyXE.




27. Knaccuduxanys, cBOMCTBAa U Ha3HAUEHUs YyI'YHOB. BiusHue NOCTOSHHBIX IpUMecel Ha CBOMCTBA UyTyHOB.

28. CBoiicTBa, IpeBpalieHne cTaau npu Harpese. PocT 3epHa aycTennrta. Biusiane pasmepa Ha MEXaHUYIECKHE U TEXHOJIOTUIECKUE
CBOMCTBA cTany. BiusHue erupyomux 3JeMEHTOB Ha pOCT 3epHa ayCcTeHUTa. BiusHue pasMepa Ha MEXaHUYECKUE U
TEXHOJIOTHYECKUE CBOICTBA CTaIH. BilMsAHUE Nerupyromux 3J1eMEHTOB Ha POCT 3€pHa ayCTEHUTA.

29. IlpeBpaleHus NEPEOXIAXKICHHOTO ayCTeHUTa. JluarpaMMbl  M30METPUYECKOT0 Paciaja NepeoxIaxIeHHOIO ayCTEHUTA.
IMepnutHOE NMpeBpalleHye, IPOMEXYTOYHOE NIPEBPALIEHUE, MAPTEHCUTHOE IIPEBpallieHue: IPOAYKThI Paclaja ayCTeHUTa U UX
CBOMCTBA.

30. IlpeBpalieHue Npyu HarpeBe 3aKajleHHO cTanu. BiausHue TeMnepaTypsl U IPOU3BOAUTENBHOCTH HarpeBa Ha CTPOEHHE U CBOICTBA
cranu. O6paTHas ¥ HeoOpaTHMast OTITyCKHAs XpyIKOCTb. CTpOSHHE CTalu.

31. O6mast xapakTepUCTHKa IPOLIECCOB TepMHUUYECKOM 00paboTku ctanu. OTxUT HepBoro poaa. OTKUT BTOPOro poja.
Hopmanm3arms.

32. 3akanka cTanu: BBIOOp TEMIIEPaTyphl 3aKaJIKU M 3aKaJIOYHBIX Cpell. 3aKaauBaeMOCTh CTaIU U (haKTOPBL, BIUAIONIUE HA HEe.
BrustHuE NETHPYIOMIX JIEMEHTOB Ha MPOKATMBAaeMOCTh cTand. CiocoObl 3aKaKu.

33. Ormyck ctanu. Bunsl u HazHaueHus oTmycka. TeXHONOrus NpoBeACHUS OTIIyCKa.

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

35. @usnueckue OCHOBBI XUMUKO-TEPMUUECKON 00paboTku. CBA3b MEXIY TUarpaMMOi COCTOSHUS U CTPYKTYpoil 1uddy3noHHOro
CII04.

36. Llemenranus. MexaHu3M 00pa30BaHus LIEMEHTOBAaHHOTO CJIOS U €0 CBOMCTBA. Pa3HOBUAHOCTH LIEMEHTALlUU: B TBEPJOM
KapOropH3arope, ra3oBas eMeHTalus. Tepmudeckas o0paboTka mocie nemMeHTanuu. O01acTh IPUMEHEHHS.

37. AzotupoBanue, (a3bl, 00pasyrouyecs B a30THPOBAHHOM cJl0e. Pa3HOBUIHOCTH a30TUPOBaHMSA: Ta30BOE a30THPOBAHNUE, HIOHHOE
a30THPOBAHKE, A30THPOBAHHE B XKUJIKHUX cpefax. TeXHOIOTHA K 001acTh IPHMCHEHHSL.

38. lluanuposanue cranu. Bunsl nnanuposanus. TexHonorus, cBOMCTBa, 001aCTh NPUMEHEHHUS.

39. CyurHocTh 1uddy3uoHHON MeTaTh3anni. MeXaHU3Mbl HACBIIICHHSI TOBEPXHOCTHOTO CJI0S MeTaJUTaMu. Pa3HOBHIHOCTH

1 dy3noHHOH MeTanu3anuu (XpoMUpOBaHUE, ATUTHPOBAHUE), 001aCTU IPUMEHCHUS.

40. TToBepXxHOCTHAsI 3aKaJKa, €€ BUIBI U 00JIACTH IPUMECHEHUSI.

41. MeTozabl HOBEPXHOCTHOTO YIPOUHEHUS: ApobecTpyitHas 00paboTka, 00paboTka poaukamMu U T.J. BiausHue OBEPXHOCTHOTO
HAaKJIeNa Ha NpeJiesl BEIHOCIUBOCTH.

42. KOHCTPYKIMOHHBIE CTaIU, TPeOOBaHUS, IPEbABIsieMble K HUM. JlernpoBaHHbIe KOHCTPYKLIMOHHBIE CTAJIU, UX MapKUPOBKa,
aBTOMATHEIE, [[EMEHTHUPYEMBIE, YITydIIaeMble, PECCOPHO-TIPYKHUHHBIC, IMAPHKONOAMINITHIKOBEIE, X TepMIdecKas o0padoTKa.

43. BBICOKONIPOYHBIC MAPTEHCUTHO-CTAPEIOIINE KOHCTPYKIIMOHHBIE CTaJIM, UX TepMUUeckas oOpaboTka. M3HococTolikue
BBICOKOMApPTaHIIEBBIC CTAJIH, MX TEPMUYECKas 00paboTKa.

44. BbICOKOJIETUPOBAHHBIC KOHCTPYKIIMOHHBIE KOPPO3UOHHOCTOMKHE cTanu. Bubl koppo3uu. OCHOBHbIE IPUHIIMIIBI CO3IaHUS
HeprKaBeomUX cTanell. XapakTepUCTHKAa XPOMUCTBIX X XPOMOHUKEIIEBBIX HEPKABEIOIMX CTaJIeH.

45. XKapocTolikue KOHCTPYKIIMOHHBIE cTaIU. ["a30Bast koppo3usi. OCHOBHbBIE NPUHIUIBI CO3AAHUS )KAPOCTOMKHX CTaIeH.

46. KoHCTpyKIIMOHHBIE JKapocToiikue ctand. JKaponpodHOCTs, MyTH ee MoBbImeHus. CTaiu 1me pIuTHOTO MapTEeHCUTHOTO,
MapTEHCUTHO-(EPPUTHOTO U aAyCTEHUTHOTO KJIACCOB (C KapOMIHBIM U HHTEPMETAIINIHBIM YINIOTHEHHEM).

47. lHcTpyMeHTalbHbIE cTalny U ciuiaBbl. Knaccudukarys 1 MapKUpoBKa HHCTPYMEHTANBHBIX cTasieil. CTanu HeTeIocTolikue,
MOJTyTETUIOCTORKHE M TEIIIOCTOMKHE AT PEXKYIIETO HHCTPYMEHTA, X TepMiIdeckas oopadoTka. Ctamy s H3MepUTENsHOTO
HUHCTPYMEHTA.

48. Cranu ¥ cIaBbl ¢ 0COOBIME (DH3NUECKUMH CBOIICTBAMH. MAarHUTOMSATKHE M MATHUTOTBEP/IbIC CTAIH U CIIaBhl. CTaIN U CIIIaBEI
C BBICOKHM 3JIEKTPOCONpoTHBIeHHEM. CIIIaBhl C 33AaHHBIM TEMIIEPAaTypPHBIM KO3()(HUIIMEHTOM pacIIMpeHHs.

49. Marepuaisl, 10Jy4aeMble METOJ0M HOPOLIKOBON METAJUIyPIHU: TBEPAbIE CIUIABBI, KOHCTPYKLUOHHBIE, IOPOIIKOBbIE MaTEPHAIIBL.
50. Tutan u ero cmasbl, ux knaccuduxamud. Tepmudeckas 00paboTKa aTIOMUHUEBBIX CILIaBOB. O0IaCTh MPUMEHEHHUS TUTAHOBBIX
CILIABOB.

51. AnroMuHHME U €ro cIulaBbl, ux kiaccuduxamnusa. Tepmudeckas 00paboTka aTIOMUHUEBBIX CIIaBOB. O0IaCTh NPUMEHEHUS
TUTAHOBBIX CIIJIABOB.

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

53. IluHK, 0110BO, CBUHEL U X cIu1aBbl. IluHK U ero ciiassl. OnoBo U ero ciuiasbl. [Ipunou Ha 0J0BSIHHON U CBUHIIOBOM OCHOBE.
54. AHTH(PHUKIMOHHBIE CIIABBI HA OJIOBSIHUCTOM, CBHHIIOBUCTOW M IUHKOBOW OCHOBE.

55. JlakokpacouHble, HEOPTAHMIECKHE MaTePHAITBI, UX KITacCH(HUKALUsI CBOKCTBA U 00JIACTH IPHMEHEHHS.

56. Ilnactuyeckue MaTepuaibl, UX KiIaccu(uKanus cBOUCTBA U 00JaCTH IPUMEHEHUSL.

57. KoMIo3uI[OHHEIE MaTepHaIbl, NX KIACCH(HUKAINI CBOMCTBA U 00IacTH IIPUMEHEHHS.

Bomnpocs! 11 npoBeieHUst KOHTPOJIA 3HaHUi 110 Teme Tepmuueckas 1 XTO MeTalioB U CIIaBOB.

BOIIPOCHI /151 KOHTPOJISI 3SHAHMIA

1. 'oMOreHN3alMOHHBINA OTKUT CIUIABOB (Ha3HAYE€HHUE, CTPYKTYPHbIE U3MEHEHHS U U3MEHEHHSI CBOWCTB, PEXHUMBI U 00-J1acTH
IIPUMEHEHUs).

2. JIOpEeKpUCTAIIIM3ALMOHHBIN OTXKUT METAIVIOB U CIUIABOB (Ha—"3HA4€HHE, CTPYKTYPHBIC H3MEHEHHS 1 U3MEHEHUS CBOHCTB, PEXKIMBI
1 0051acTH IPUMEHEHHUS).

3. PexpucTamiM3aliMOHHBIA OTXKHUT METAJUIOB U CIUIABOB (Ha3HAYCHUE, CTPYKTYPHBIC M3MEHEHHS M H3MEHEHHUS CBOMCTB, PEXKUMBI U
00J1aCTH IPUMEHEHUS).

4. OcraTto4Hble HANPSDKCHUS B METAJUIAX U CIUIaBaX, UX MPOUCXOXKICHUE U BIMSHHE Ha CBOWCTBA M MOBEICHNE METAITHYECKHX
n3aenuit npu 00paboTKe U IKCILTyaTalluH.

5. OTXuUr, yMEHbIIAIOIUHA HAIIPSHKEHHS B METaIaxX U CIulaBax (Ha3HaueHUE, CTPYKTYpHbIE U3MEHEHUS, PEXKUMBI U 001aCTH




IIPUMEHEHUS).

6. OCHOBBI TEPMOIMHAMUKH ()a30BBIX TPEBPAIICHUI MPU OXJIAXKICHUU U HarpeBe. Kputudyeckuid 3apoasiin U paboTa ero
o0pa3oBaHusI.

7. CxopocTh 00pa30BaHMs HEHTPOB KPHCTAIUTH3ALUH, JIMHEHHAS CKOPOCTh POCTA KPUCTAIIIOB U CPEIHSS CKOPOCTH (ha30BOTrO
IpeBpallCHuUsL.

8. 'oMoreHHoe u reTeporeHHoe 3apoxjeHue ¢a3. MecTa IpeouTUTEILHOr0 00pa30BaHusl 3apo bl IpU reTeporeHHOM
3apOXKICHHH.

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

10. Kunerrka (a30BbIX IpeBpalIeHUI B TBEPAOM COCTOSIHUH NPH OXJIaXIeHUHU. JJnarpaMmMbl H30TEPMUYECKUX TIPEBPAILEHUH U
TEPMOKUHETHYECKUE AUATPAMMBI, CIIOCOOBI HX IOCTPOCHUS U 3HAYCHHE.

11. MexaHu3M U KUHETHKA IpeBpalieHus GeppUTOLIEMEHTUTHBIX cMeceil B aycTeHUT. BiusiHue Jerupyromnux 31eMEeHTOB Ha IIPOLecCe
00pa3oBaHMs ayCTEHUTA IPH HarpeBe.

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

13. HaganpHOeE, HAacIeICTBEHHOE U IEHCTBUTEIILHOE 3epHO ayCTeHNUTa. MeTOIbI OIIEHKH CKIIOHHOCTH CTajiel K pOCTy 3epHa.

14. MexaHU3M M KHHETHKA IIEPIUTHOI0 npeBpameHus. @akTopbl, ONpeielsione MeXXIUIACTUHOUHOE PACCTOSIHUE B IIEPIUTE U
pa3Mep NEepIUTHBIX KOJOHHH.

15. MexaHu3M M KHHETHKA IEePIUTHOro npespalieHus. OcoOeHHOCTH NEePIUTHOTO IPEBPALICHUS B I09BTEKTOUAHBIX U 3a3B-
TEKTOUJHBIX YIIIEPOJUCTBIX CTAIISIX.

16. MexaHU3M M KHHETHKA IEePIUTHOTO NpeBpalleHus. BiusHue Jerupyomnux 3IeMEeHTOB Ha IEPIUTHOE IPEBPallleHIe ayCTeHUTA.
17. TlonHbIi U HETIOTHBIN OT/KUT CTAJIEH.

18. M3oTepMuueckuii ¥ chepouJU3UPYIOUIUN OTXKUT CTaIeH.

19. OTxur 1 HOpMaANH3aHs CTaIEH.

20. ITarenTupoBaHue cTajei.

21. Pa3HOBHIHOCTH OTXKHTra U HOPMaJIH3aIHsl YyTYHOB (CYIHOCTh, HA3HAYCHUE W 00JIACTH IPUMCHEHHS).

22. Pa3HOBUJHOCTH OTKUIa LIBETHBIX METAJUIOB U CILUIABOB (CYIIHOCTb, HA3HAYECHUE U 00JIaCTH IIPUMEHEHUS).

23. 3akaika criaBoB 0e3 mouMop(HOTo MpeBpalieHus (Ha3HauCHHE, YCIOBUS HATPEBa M OXJIAXKIICHHS, BIUSHUE Ha CBOWICTBA).
24. OcoOeHHOCTH MapTEHCUTHOT'O [IPEBPAILCHUS B YIIIEPOAUCTHIX CTAIIIX.

25. OCHOBBI TEPMOJUHAMHUKHN MaPTEHCUTHOTO MPEBPAIICHHS.

26. TemnepaTypa Hadajla MapTEeHCUTHOT0 npeBpateHust. O0paTUMOCTh MAPTEHCUTHOTIO IIPEBPALICHHS.

27. MexaHnu3M MapTEHCUTHOTO TPeBpAIIeHHUs: KOOTIEPATHBHEIN XapaKTep aTOMHBIX ITepeMeIeHIH, KOTePEHTHBIN pOCT
MapTEHCUTHBIX KPUCTAILIOB.

28. MexaHN3M MapTEHCUTHOT'O MPEBPAILEHH: KPHUCTAIIOI€OMETPHUS IIEPECTPOMKH PEIIETKH ayCTEHUTA B PEIIETKY MapTeHCUTA,
JIONOJIHUTENbHAs AedopManus IpU MapTEHCUTHOM IIPEBPAILEHUU.

29. MHKpOCTpYKTYpa U CyOCTpYKTYypa CILIABOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOSHHMS ITACTHHYATOTO MAPTEHCHUTA.
30. MuKpocTpyKTypa ¥ CyOCTPYKTypa CIIIABOB, 3aKaJCHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOSHHUS PEEYHOTO MapTEHCUTA.

31. Ilpr4yuHbI U3MEHEHUS MEXaHUYECKUX CBOMCTB CIUIABOB MPH 3aKaJKe Ha MapTEHCUT.

32. KuneTtnka u MexaHu3M OeifHUTHOTO npeBparieHns. CTpoeHIEe 1 CBOMCTBA BEPXHETO U HIDKHET0 OSHHHUTOB.

33. 3akanuBaeMOCTh U MPOKATMBAEMOCTh CTaJICH.

34. Buasl ¥ pasHOBHIHOCTH MIPOIIECCOB 3aKAJIKH U3EIHIA B MAITHHOCTPOCHHH.

35. [lonHas ¥ HenonHas 3aKallka cTajei.

36. CryneHuaTas 3aKkajka 1 3aKajka cTajel B IByX cpelax.

37. U3oTepmuueckas 3aKajka cTaieH.

38. 3akanka crayieii ¢ 00paboTKON X0JI00M.

39. IloBepXxHOCTHas 3aKajika cTayeH.

40. VI3MeHeHne CTPYKTYPHI 3aKaJICHHBIX YIIEPOANCTHIX CTa-Jei mpu HarpeBe. OCOOCHHOCTH MHKPOCTPYKTYPHI M CBOMCTBA OT-
MYIIEHHOTO MapTEeHCUTa, TPOOCTUTA U COPOUTA OTILyCKa.

41. BiusHue Nerupyromux 3JIEMEHTOB Ha CTPYKTYPHbIE U3MEHEHUS MIPH OTITyCKE CTaJIeH.

42. Pa3HOBUAHOCTH OTIyCKa CTaJeil.

43. Oco0eHHOCTH U3MEHEHHU MUKPOCTPYKTYPHI ¥ CBOWCTB JISTUPOBAHHBIX CTaJICH IIPU OTIIyCKe. SIBIIeHHE BTOPUYHOTO TBEPICHUS
JIETUPOBAHHBIX CTaJIEi.

44. HeoOparnmast 1 oOpaTuUMast OTITYCKHAsI XPYTKOCTh CTaJlel (CyIHOCTh, IPUIHHEI H MEPHI IPEJOTBPAIICHHUS).

49. IIpnuuHbI U3MEHEHUSI MEXaHUYECKUX CBOMCTB CIIABOB IPH CTapeHUU. BiinsHUE NpO10IKUTEIBHOCTH U TEMIIEPATyphl CTAPEHUS.
50. EcrecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBUIHOCTH UCKYCCTBEHHOI'O CTApPEHUSI.

51. ®U3MKO-XUMHUYECKHE OCHOBBI ITPOIIECCOB MOTYYCHUS TUPPY3UOHHBIX CIOCB.

52. DrneMeHTapHBIe CTaJUHU MPOLeccoB AU} (HY3MOHHOTO 00OTaIEHH s TOBEPXHOCTHBIX CJIOEB. 3aKOHOMEPHOCTH 00pa3oBaHHUs
onHo(a3HBIX AU GY3UOHHBIX 30H.

53. DreMeHTapHBIe CTaJuuU MPOIeccoB AU} (HY3MOHHOTO 00OTaIIEHH s TOBEPXHOCTHEIX CJI0EB. 3aKOHOMEPHOCTH 00pa3oBaHHUs
MHOTO(}a3HBIX AU PY3NOHHBIX 30H.

54. llemenTanus craieil B TBEpIOM KapOIOpHU3aTOPE U JKUAKOCTHAS IIeMEHTalusl (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOCHHE U CBOWCTBA
HAYTJIEPOKCHHBIX CIIOEB).

55. I'a3oBas nemeHTanus crajei (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOMCTBA HAYTJIIEPOKEHHBIX CIIOEB).

56. AsoTupoBaHue cTanei (OCHOBBI TEXHOJIOTHHU U Pa3HOBHIHOCTH MpOLEcca, COCTaB, CTPOCHUE U CBOWCTBA a30THPOBAHHBIX CIIOEB).
57. nanupoBaHue craneil (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOEHHE U CBOMCTBA TU(HY3MOHHBIX CIOEB).

58. Hutpouemenranus craneid (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOCHUE U CBOMCTBA 1M ((HY3HOHHBIX CIIOEB).

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




60. CunuuupoBaHue crayieii (0OCHOBBI TEXHOJIOTHH, COCTaB, CTPOEGHHE U CBOMCTBA CUIIMLIMPOBAHHBIX CJIOEB).

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

62. XpomupoBaHH€ cTajiell (OCHOBBI TEXHOJIOTHUH, COCTaB, CTPOCHUE U CBOIICTBA XPOMHPOBAHHBIX CJIOEB).

63. LluakoBaHue crasneil (OCHOBBI TEXHOJIOTHH, COCTaB, CTPOSHHE U CBOMCTBA [IMHKOBAHHBIX CIIOERB).

64. O0uMe 3a1a4 1 MECTO TePMHUYECKOH 00pabOTKU B MPOU3BOICTBEHHOM IpOLIECcCe.

65. CnocoOsl Harpesa U3eIui IpyU TepMUUECKOil 06paboTKe.

66. PaGoune cpenibl i1 HArpeBa U3CINA PU TEPMUIECKOI 00paboTKe.

67. Tepmuueckast 00paboTKa ¢ UCIIOIb30BAHUEM IIEKTPOHATPEBA.

68. [IpreMbl 1 METOBI MPEIOTBPAIICHUS OKUCIICHHS U 00€3yTIIepOKHBAHUS CTAIBLHBIX U3JICITHI IPU TEPMHUUYECKOIT 00paboTke.

69. Knaccugukanuus KOHTpOIUpyeMbIX aTMochep, IPUMEHEMbIX IPU TEPMUYECKOi 00paboTke, 1 TpeOOBaHUS, IPEIBIBIIIEMBbIE K
KOHTPOJHMPYEMBIM aTMocdepam.

70. [IpuHIUIIBI TOTYYEHUS, COCTaB U Ha3HAYCHUE SHAO0TEPMHUYECKO, IK30TePMUUECKO, aTMOCc(ephl U3 aMMHaKa 1 a30THOH
KOHTPOJHMPYEMBIX aTMOcdep.

71. Oxnaxkaaroniye cpeibl, HpUMeHseMble IPH TepMUUecKor 00padoTke. TpeOoBaHUs, PEbIBIAEMbIE K KUIKAM OXJIKIAIOIIIM
cpemam.

72. OxnakaeHue U3eNuil mpu TepMudeckoil 0opadorke. Kpras uaeaabHOTO 3aKaJOYHOTO OXJIaXICHHS.

73. Oxnaxkgaromue cpefpl, He MpeTepreBaronfe N3MEHEHUI arperaTHOr0 COCTOSIHHSI BO BCEM JTMANIa30HE TEMIEPATypP OXJIAXK IS HUS
W3JIETIHH.

74. OxnakaaroIye cpeisl, MpeTepreBaonie N3MEHEHHS arperaTHOr0 COCTOSHHMS B CBSI3H C UX KUIEHUEM Ha ropsiieil o- BepXHOCTH
OXJIAKJAEMBIX U3JIETHH.

75. Buasl aBToieopManiiK U KIacCH(PUKAIIUSI HCTOYHUKOB aBTOIe(OPMHUPOBAHMS TIPH TEPMUIECKOH 00paboTKe.

76. ABronedopmaru nonyhadpUKaToB U U3AEIUN 0] JeHCTBUEM BHYTPEHHUX HANPSHXKEHUM U MEPBI 110 UX YMEHBILICHUIO.

77. TexHONOTHYECKUE CITOCOOBI MaJIOIe(OPMAITHOHHON 3aKaIKU B MPUCIIOCOOICHUSIX ¥ MAIIMHHON 3aKaJKH.

78. Tepmuueckast 00paboTKa ¢ UCIIOIb30BAHUEM JIA3EPHOIO HArpeBa, €e MPEUMYILEecTBa U HEAOCTaTKHU.

79. Tepmuueckas 00pabOTKa ¢ UCIIOJIb30BAHAEM 3JIEKTPOHHOIYUEBOTO HATPEBA, €€ MPEUMYIIECTBA H HETOCTATKH.

80. HuskotemnepaTypHas TepMOMeXaHu4ecKkas 00paboTKa CTapeloIIuX CIIIaBOB (CYLIHOCTh, HA3HAUCHHUE, BIUSIHUAE HA CTPYKTYPY U
CBOWCTBA).

81. BricokoTemIiepaTypHas TepMOMEXaHHUYeCKasi 00paboTKa CTaperoIUX CIUIABOB (CYIHOCTb, HA3HAYEHHE, BIUSHIE Ha CTPYKTYPY U
CBOWCTBA).

82. HuskotemmnepaTypHas TepMOMeXaHuueckas o0paboTKa cTajel, 3aKaJiuBaeMbIX HA MApTEHCHUT (CYIHOCTb, HA3HAUECHHUE, BIUSIHUE
Ha CTPYKTYpPY U CBOMCTBA).

83. BricokoTeMIiepaTypHasi TepMOMEXaHHUYecKast 00paboTKa cTaseil, 3aKkaauBaeMbIX Ha MapTEHCUT (CYIHOCTh, Ha3HAYEHHE, BIUSHHIE
Ha CTPYKTYpPY U CBOWCTBA).

84. TepmomexaHuyeckas 00paboTka cranei ¢ gedopmanyeil Bo BpeMs MEPIUTHOTO NpeBpalieH st (CyIHOCTh, Ha3HaUS HUE, BIUSHUE
Ha CTPYKTYpPY U CBOWCTBA).

85. IlpenBapurenbHas TepMOMEXaHHUYECKass 00padOTKa CTApEIOIIHX CIUIABOB U CTallel, 3aKaIMBAaeMbIX Ha MapTEHCUT (CYIIHOCTB,
Ha 3HAuYCHHE, BIIUSHUE HA CTPYKTYPY U CBOMCTBA).

86. CyImHOCTb TEPMOLMKINYECKOH 00pabOTKH 1 KIIaCCU(PHKAIIHS €€ BUIOB.

87. Pa3HOBUAHOCTH TEPMOLUKINUECKOM 00pabOTKH CTael U UyT'yHOB.

88. CymHOCTB, CXeMBI OCYIIECTBICHNS U KIACCU(PHUKALS BUIOB XUMHKO-TEPMOIMKINIECKON TepMOOOpabOTKH.

89. CymHocTsb, kiaccu(uKaiys BUI0B U OCHOBBI TEXHOJIOTHH BOCCTAaHOBUTEIILHOM TEPMUUECKOH 00paboTKH.

90. BoccranoBuTenbHas TepMudeckas 00padoTka B MAITHHOCTPOUTEIEHOM ITPOU3BOJICTBE.

5.2. TemMbl NUCbLMEHHBIX paboT

Kypcosas pabora
OBOCHOBAHUE BbIBOPA KOHCTPYKIIMOHHBIX MATEPHAJIOB 1 PASPABOTKA PEXXMMOB HX TEPMHUYECKOM
OBPABOTKU JJ1 U3TOTOBJIEHUA AETAJIEU MAILIMH U OBOPY IOBAHU A

5.3. ®oHx OLIEHOYHBIX CPEACTB

Kpurepun onieHKH 3HAHUH CTYAECHTOB NPH MPOBEICHIH TECTHPOBAHUS 0 TECTY BTOPOTO THIIA: TECTOBOE 3aJaHie I10 JUCLHILIMHE
COJIEPKUT 25 BOTIPOCOB.

* OLeHKa «OTJIMYHOY» BBICTABIISETCS MPH YCIOBUY NPABUIIBHOTO OTBETA CTyJeHTa He MeHee ueM 80 % TecTOBBIX 3a/1aHUi;

* OLeHKa «XOpOIIO» BBICTABIISETCS MIPU YCIOBHU IPABUIIBHOTO OTBETA CTY/EHTA He MeHee ueM 60 % TecTOBBIX 3a/1aHHIA;

* O1eHKa «yJOBJIETBOPUTEIHLHOY BBICTABISIETCS MPU YCIOBUHU MPAaBUIBHOTO OTBETA CTyAeHTa He MeHee 45 %; .

Kpurepun oieHKH 0TBETOB Ha KOHTPOJIbHbIE BOIIPOCHL: TOYHOCTh ONPEIETICHUI U IOHATHUH, CTETIEHb PACKPBITUS CYIIHOCTH BOIIPOCa,
KOJIMYECTBO MPABHIJILHO U MOJTHOCTHIO PACKPHITHIX BOIIPOCOB:

* OLeHKa «OTJIMYHOY» CTABUTCS, €CJIM BBIITOJIHEHBI BCE TPEOOBAHUS: TOYHO JIaHbl ONPEIETICHUS 1 TOHATHSL; MIOJIHOCTHIO PACKpPhITa
CYLIHOCTH BOIPOCA; JaHbl MPABUIIbHBIC M MOJHBIE OTBETHI HA BCE BOMPOCHI;  JIOTHYHO M3JI0KEHA COOCTBEHHAS TIO3UIIUS,
c(hopMyITHPOBaHbI BHIBOIBI.

* OLeHKa «XOPOLIO» — OCHOBHBIE TPEOOBAHHS BITOJHEHBI, HO TIPH 3TOM JIOMYILCHBI HEA0YETH. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH
B M3JI0’KEHUH MaTepHala; OTCYTCTBYET JOTHMUYECKas IOCIIEOBATEIBHOCTD B CY)KIEHUAX; IMEIOTCS YITYILIEHUS B OTBETaX.

* OLEeHKa «YA0BJIETBOPUTEIBHOY» — UMEIOTCS CYILIECTBEHHBIE OTCTYIJICHUS OT TpeOOBaHMid. B uacTHOCTH: Tema OCBelleHa JIUIIb
YaCTHYHO; AOIYLICHBI (PaKTHYECKHE OIIMOKU B COACPKAHNH OTBETOB Ha BOIPOCHL; OTCYTCTBYIOT BHIBOBI; OTCYTCTBYIOT MOSICHEHHS K
(bopMyiaM, pUCYHKH.

* OLeHKa «HEYIOBJIETBOPUTEIILHOY» — TEMa HE PACKPhITa, OOHAPYKUBAETCS CYIIECTBEHHOE HEITOHUMAaHHUE MPOOJIEMBI; TaHbI




HE TOJIHBIE OTBETHI MeHee ueM Ha 45% BOnpocoB.

Kpurepun O1ieHKH BHIIIOIHEHHS KypPCOBOH paOOThI: TPaBUILHOCTD BBITIOJIHEHUS
O1eHKa «OTJIMYHOY» CTaBUTCS, €CIIM BBIIIOJHEHBI BCe TPEOOBAaHUS: TOYHO JaHbl ONPEENICHUs U ITOHATHS; TOJTHOCTHIO PacKphITa
CYIIHOCTH BOIPOCA; TaHbI IPABUIILHEIE, TIOJHbIE M 000CHOBAHHBIE OTBETHI IO BEIOOPY MaTepuaioB U BUIaMm Tepmuueckod u  XTO
* OueHKa «XOpouIo» — OCHOBHBIE TPEOOBAaHHS BIIIOJHEHBI, HO IIPH 3TOM JIOITYILIEHbI He04ETH. B yacTHOCTH, UMEIOTCSt HETOYHOCTH
B U3JIOKEHUH MaTepHaia; UMEIOTCs YIYIIeHUS B OTBETaX.
* OneHKa «yIOBJIETBOPHUTEIHHO» — HMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOoBaHMi. B 4acTHOCTH: BOIIPOC OCBEIlEH  JIMIIH
YaCTUYHO; JONYIIEHb! (aKTHYECKHE OUIMOKHU B COJICPKAHUU OTBETOB Ha BOIIPOCHI; OTCYTCTBYET 00OOCHOBaHME BHIOOpA MaTepuaa

5.4. IlepeueHb BUTOB OLIEHOYHBIX CPeICTB

OneHounsle cpeacTsa 1o kareropuu "3HATD": kypcoBast paboTa, KOHTPOJIbHBIE BOIIPOCH, TECTHL.
Ornenounsle cpenctaa o kareropun "YMETDB": kypcoBas paboTa, KOHTPOJIEHBIE BOIIPOCHI, TECTHI.

OneHounble cpeacTsa no kareropuu "BIIAJIETB":kypcoBas paboTa, KOHTPOJIbHBIE BOIPOCHL, TECTHI.

6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODBI, COCTaBUTENIN 3arnasue, pa3MelieHue WznarensctBo, rog | Komnu-so
JI1.1 |JlaxTun FO.M., MarepuanoBeieHue: yueOHUK JJIS BTY30B M.: 39
Jleontrena B.IL. MammHocTpoeHue,
1990
JI1.2 [Conuues YO.I1., ITpsxun |MarepuanoBeeHue: ydeOHUK A1 By30B CII6.: Xumuszar, 35
E.N. 2004
JI1.3  |Jlaxtun I0.M., MarepuanoBeeHue: ONyeHo ['oc. KOMUTETOM 110 M.: Anbsnc, 2013 50
Jleontrena B.I1. HApOJHOMY 00pa30BaHMIO B KAUeCTBE YUeOHUKA JIJIsl BTY30B
JI1.4 |mon pen. FO.T. MapouHuK cTayeil v CIIaBOB M.: HHOBaIIMOHHOE 10
[paryHoBa, MaIIHHOCTPOCHHE,
A.C.3y0u4eHko; cocrT. 2016
Hparynos FO.T'., A.
3ybuenko, 10.B.
Kammpckwuit u ap.
6.1.2. lonoHUTEIbHAS JUTEPATypa
ABTODEBI, COCTABHTEIH 3arnaBue, pa3MeneHue U3zpatensctBo, rox | Konma-Bo
JI2.1 |Mo3so6epr P.K. MarepuanoBeneHue: y4ue0.mocoore s TEXH. BYy30B M.: Beicu. mik., 56
1991
J12.2 |Topomgunuenko B.U. [ u [MarepuanoBenenue: [IpakTukym: uis By30B M.: 11
ap.] YHuBepcHuTeTCKAs
kHura, Jloroc, 2006
JI2.3 |Koncrantunos E.I'. MarepuanoBeeHue: 1a00paTOPHBII MPAKTHKYM Hopunsck, 1998 4
JI2.4 [Capadanosa A.. MarepuanoBeJeHUE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX Hopunsck, 1999 31
MarepuainoB: JIabopaT. IPaKTUKYM
JI2.5 | dpun M.X., MockaneB |TexHOJIOTHsSI KOHCTPYKIIMOHHBIX MaT€pHajIoB U M.: Boici. k., 47
M.A. MarepuanoBeleHne: YueOHHK JJIsi HEeMAIITHHOCTPOUT. CIIeIL. 1990
BY30B
JI12.6 |boronyxos C.U., Ko3zuk [Marepuanosenenue: pekomennoBano ®I'bOY BIIO M.: 20
E.C. "MockoBckuii roc. TexHosnor. yH-T "CTAHKHWH" B kauectBe |MamunHocTpoeHue,
yuyeOHUKa sl CTYJCHTOB BY30B 2015
JI2.7 |Ocunnes O.E. MeramioBeieHHE TYTOIJIaBKUX METAJUIOB U CIJIABOB HA UX M.: 5
ocHoBe: pekoMeH0BaHO YMO By30B P By30B B kauectBe |MammHocTpoeHue,
yueb. HocoOus 1JIsi CTYJICHTOB BY30B 2013
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue, pa3MeleHue W3patensctBo, rox | Konnu-Bo




ABTOpBI, COCTaBUTCIIN

3aFHaBI/Ie, pa3sMmenicHue

W3naTenbcTBO, roj

Komnunu-Bo

J3.1 |T'emnep I0.A., Marepuanosejenue: Yueb. nocobue 1 By30B M.: Mertannyprus, 35
Paxmrant A.T. 1989

JI3.2 |Hopunbckuii ungycrp. |[Matepuanoseaenue. Teopus U TEXHOJIOTUS TEPMUUECKON U Hopunkck, 2006 6
HH-T; COCT. XUMHKO-TEpMHYIECKONH 00paOOTKH: METOINIECKUE YKa3aHUsI K
A..Capadanosa CaMOCTOSITENbHOHI paboTe

JI3.3 |Konaue b.A., Enarun |MertamioBeneHue u TepMuueckas o0paboTka IBETHBIX M.: MUCHC, 2005 8
B.1., JIuanos B.A. METaJUIOB U CILJIABOB: Y4EOHHK ISl BY30B

JI3.4 |Hopunbckuii ungyctp. |Knaccuduxaiys 1 MapKUpoBKa UyTYHOB U YIIIEPOAUCTBIX Hopunsck: HUH, 8
HH-T; cocT. A.5. CTaJiel: MeTO/I. YKa3aHHsI K IPAKTHUYECKUM paboTam 2007
Capadanona

JI3.5 |Koucrantunos E.T. MertasnoBeieHue u Tepmudeckast 0opadotka: Jlabopatopusiii  |Hopuibek, 1994 37

MPaKTHKYM

JI3.6 |Cocr.: B.I'. Copokun, |Cramu u crmaBsl: CripaBOYHUK M.: Uuarepmer 5
M.A. I'epBacses, B.C. WHXUHUPHHT, 2003
[Tanees u ap.; [lox pen.
B.I'. Copoxuna, M.A.
I'epBacbeBa

JI3.7 |Ap3amacos b.H., MarepuanoBeneHue: ydeOHUK JJIsl BTY30B M.: 40
Cunopun NN, MammHocTpoenue,
Koconanos I'.®. 1986

JI3.8 |aBt.-cocT. E.H. L{BeTHBIE METAIIIBI U CILIABBI: CIIPABOYHHUK H. Hoeropox: 1

IIItanos, N.A.
IlITanoBa

Benra-2, 2001

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTd ""UHTepHeT"

31  [\nii-ftp\Education  S:\Kacenpa TM u O
32 |HayuHo-TexHuueckuii xypHain "Bonpocsl maTepuanosenenus”  HayuHo-TexHuueckuil xypHal «Bonpocst
MaTepuanoBeaeHus» https://elibrary.ru/title_about.asp?id=37686
D3 |DneKkTpoHHbBIE pecypCy U3AaTeNbCTBINICKTPOHHBIE pecypchl u3natenbetBa «Elsevier»: Scopus, ScinceDirect,
FreedoomCollection  DnexTpoHHBIE pecypcbl u3natenbeTa «Elsevier»: Scopus, ScinceDirect, FreedoomCollection:
CornacHO COTIAIIEHHIO O CO3/IaHHU
34  |Mapounuk cTaneil v ciutaBoB  MHbopManMoHHO-CIIpaBOYHBIN opTan MapouHuk cTaneil u crasoB http:/www.splav-
kharkov.com/choose_type.php
25 [|Marepuanosenenne  \\norvuz.local\Student\Education\Kadenpa TM n O\Marepuanoseneune\MarepranoBeieHue Uit
ATl
6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|Hayuno-TexHnueckuii xxypHan «MarepuanoseneHue» http://www.nait.ru/journals/index.php?p_journal_id=2
6.3.2.2|Kypnan "MarepuanoBeieHue U TepMUUecKas 00paboTka MeTalIoB
6.3.2.3|Hayuno-TexHuueckuii xxypHan «Bonpockl MmatepuanoBenenusi» https://elibrary.ru/title_about.asp?id=37686
6.3.2.4
6.3.2.5
6.3.2.6 |11 opmarinoHHO-CIIpaBOYHBII TOPTAJ 10 METAIUTYPTUU M JIUTEHHOMY Npou3BoACTBY http://metalurgu.ru/opisanie-
tehnologicheskih-protsessov-litya/
6.3.2.7|LlenTpanbHbiii Metaiutndeckuii mopran PO http://metallicheckiy-portal.ru/marki_metallov
6.3.2.8|ndhopMaIMoHHO-CITPaBOYHBIN MOpTain MapouHuk cranei u crumaBos http://www.splav-kharkov.com/choose_type.php
6.3.2.9|1ndopmarmonnsiii mpoekt Materiology.info http://materiology.info/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)
7.1|Kommbrotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6.
7.2|TIpoextop Epson EB-485Wi ¢ HHTEpaKTHBHBIM SKPAHOM.
7.3|MuKpocKoInbl MeTaJutorpaduyeckue MHBEPTUPOBaHHbIE arperatHble JlTaboMet-U ¢ cucteMoit Bu3yanu3anuu u
KOMIUTEKTaM MUKPOIUIU(OB - 3 IIT.
7.4|Muxkpockonsl Metasutorpadpudeckue MUM-7 — 4 wt., MMII-4 (1 wT.).
7.5|Teepnomepsr TK-14-250, TK-2M, THI-2M.
7.6]JIynel bpunens - 6 mr.




7.7|Habopbl MUKpOILTU(OB CILIABOB.

7.8|YueOHbBIC KHHO(DUIBMBL

7.9|YueOHBIC Ipe3eHTAINL.

7.10|HarpeBarenshbie neun CHOJI (3 ).

7.11|MastaukoBbie komnpsl ITK-30, KM-0,5.

7.12

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO JIS)

S:\Kadenpa TM u O\Marepuanoseneaue\Marepuanosenenue st MI[\CamocrositensHas pabora

MATEPUAJIOBEJIEHUE. MeTtonuueckie yka3aHusi K CaMOCTOATENbHON paboTe
Br100p MaTepuaioB U pexXUMOB YIIPOUYHSIOLICH TEPMHUECKOH 00paboTKH AeTayeii 000pyI0BaHUS 3aBOIOB IIBETHON METAJLTYPrHH

METOJIMYECKUE YKA3AHMS BBITIOJHEHHIO CAMOCTOSTEJIBHOU PABOTHI

BeinonHeHue 3aaHuil nperycMarpuBaeT 000CHOBaHHBIM BEIOOP MaTepuaia 1 ero 00pabOTKy, B HauOObIIeH cTeneHn
00€eCIeunBalONINX IKCINTYaTalHOHHYIO HaJe)KHOCTh U JJOJITOBEYHOCTH AeTalel U KOHCTPYKIHUIT TeXHOIOTHIeckoro obopynosanus. B
3a7aHUAX CHOPMYIUPOBAHBI XapaKTEePHbIE CBOMCTBA U SKCILUTyaTallUOHHBIE YCIOBUSI KOHKPETHBIX JIeTaslell, HCIONb3yeMBbIX NIPH
M3TOTOBIICHHUH JieTalneil 000pyIOBaHHS METAJLTypPIHYECKUX 3aBOJIOB.

Jlns peneHus 3a1ad4 HEOOXOJUMO:

- IPOAHANM3UPOBATh YCIOBUS PAabOTHI AeTanei (Harpy3ka U XapakTep ee MPUI0KSHHUS, TeMIepaTypa  T.1.), 9TO HO3BOJISET
OIPEIEIUTh CBOMCTBO (IPYIILY CBOKCTB), 00€CHIEUNBAIOIUX SKCILUTYyaTal[HOHHYIO HaJIe)KHOCTh U JJONITOBEYHOCTh KOHKPETHOH 3aat4H;
- yKa3aTh BO3MOXKHBIEC BHIBI BRIXOJA U3 CTPOS MM pa3pyIICHNIT AeTanel, nx Hanbolee BEpOATHBIC IPHIHHEI,

- IPOAHAIU3UPOBATH METO/Ibl U3TOTOBJICHHUS JIETANU (JIUThE, KOBKA, IITAMIIOBKA, CBAPKA, PE3aHUE) C YIETOM TEXHOJIOIMYECKUX
CBOJCTB IpeATaraeMbIX MATEPHATIOB;

- U3 IIpeJIaraeMbIX MaTepHajIoB BEIOpaTh €JUHCTBEHHO IpUEMIIEMBIH U oOecneunBaromuil Tpedyemble CBOHCTBA, 00OCHOBAB CBOI
BBIOOP CPaBHHUTEIBHOI OI[EHKOH MEXaHHYECKHX, TEXHOJIOTHIECKHX U IKCILTyaTallHOHHBIX CBOHCTB BCEX MAaTEPHAJIOB,
IPEe/IIOKEHHBIX B 3aa4e;

- yKa3aTh IPYIITY BEIOPAHHOTO MaTepHana o Ha3HAUCHHUIO (KOHCTPYKIHOHHBIE, OOIIEro MK CIeHaI3ipOBAaHHOTO HA3HAUYCHNS,
MHCTPYMEHTAJbHBIC HIIH CTaH CO CIICHHATEHBIMHU (DH3NIECKUMH TN SKCILTyaTaI[MOHHBIMH CBOHCTBAMH), 0XapaKTEepH30BaTh
OCHOBHBIE TPeOOBaHMUS, IIPEABSBIIEMbIE K JJAHHOI IpyIIIe CBOUCTB;

- IPUBECTH XMMHIYECKHH COCTaB BEIOPAHHOTO MaTepHaa, yKa3aTh CBOHCTBA B HCXOJHOM COCTOSIHUH (COCTOSHHH IIOCTaBKH) H TIOCTIE
[IPUMEHEHUs! yIIpouHsiouel 00paboTKH (B TOTOBOM U3/EIUH);

- IPETIOKUTH U 000CHOBATH (B CITydae HEOOXOAUMOCTH) PEKHMBI TEPMUICCKON, XUMHKO-TepMHUIECKOH 00pabOTKH MM HaKIIIIA,
CIOCOOCTBYIOLIMX JOCTIXKEHUIO OITUMAIBHBIX 3KCIUTyaTallMOHHBIX CBOHCTB MaTepHana,

- OXapaKTePH30BaTh BIMSIHHE JETUPYIOIINX JIEMEHTOB B 00SCIICYEHHH CIIEIIHATBHBIX 1 MEXaHHUECKUX CBOICTB CTallM MM CILIaBa M
Ha MpeBpalleHus B MPOLEcce TePMHUECKOH 00paboTKu







