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Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl
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Cpok aeiicTust mporpaMmsl: 2026-2030 yu.r.
3as. kadenpoii K.1.H., nouent Kpynuos JI.B.



Busuposanue PIL/I niis ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

K.r.H., nouent Kpymnnos JI.B. 2026.

Pabouast mporpamma repecMoTpeHa, 00Cyk/IeHa U 0100peHa IS
ucronHenus B 2026-2027 yueOHOM ToAy Ha 3aceTaHnny Kabeapsl
MeTaJUTypruu, MalidH 1 060py10BaHuUsI

[Iporokomor 2026 . Ne
3aB. kadenpoii K.1.1., nouent Kpymuos JI.B.

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHoM y4eOHOM Toay

K.1.H., nouent Kpymnuos JI.B. 2027 r.

PaGouas nporpamma nepecMoTpeHa, 00Cy X IeHa U 0J00peHa s
ucronHenus B 2027-2028 yuebHoM roay Ha 3aceIanny Kabeapsl
MeTajiyprui, MalluH U 000py10BaHUS

[Iporokomor 2027 . Ne
3aB. kadenpoii K.1.1., nouent Kpymuos JI.B.

Buzupoanue PIIJ] nis ucnoiHeHusi B ouepeHoM y4eOHOM Toay

K.1.1., mouent Kpymuaos JI.B. 2028 r.

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa Juis
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3aceqaHuu Kadeapbl
MeTajiyprui, MaliuH U 000py10BaHUS

IIpotokomor _ 2028 r.  Ne
3aB. kadenpoii K.1.1., nonent Kpynuos JI.B.

Buzuposanue PIIJ] nis ucnoiHeHus1 B 04epeHOM y4eOHOM IOy

K.1.1., mouent KpymHaos JI.B. 2029 r.

Pabouast mporpamma repecMoTpeHa, 00CykKIeHa U 0100peHa Juis
ucnoyiHenus B 2029-2030 yueOHOM roay Ha 3acegaHuy Kadeapsl
MeTaJUTypruu, MAIIMH U 060py/10BaHUS

IIpotokomor _ 2029 . Ne
3aB. kadenpoii K.t.1., nouent Kpymnxos JI.B.



1. HEJIX OCBOEHUSA JUCIHUTIIINHBI

1.1{O3nakomnenue ¢ 6a30BEIMU MOHATHAMH MaTCpUaIOBEACHUA U NNEPCIICKTUBHBIMU HAIIPpaBJICHUAMU PA3BUTUA Hay'{HOﬁ
MBICIIH B 00JIaCTH MaTCpUAJIOBECICHUA.

1.2(3amaun yueGHO# aucuummHb «MartepuanoBenenue»: JlaTb CTyieHTaM 3HaHUS U HaBBIKH, TIO3BOJIIONINE TPUMEHSTD
METO/bI CTaHJJAPTHBIX UCTIBITAHUH MO ONIPEIENICHUIO MEXaHMYECKUX CBOMCTB M TEXHOJOTMYECKHX ITOKa3aTesen
UCIIOIb3YEMBIX MaTEpUaJIOB, a TaK )K€ yMEHHE BEIOMpaTh MaTepPHAbI IS U3TOTOBJIEHUS AeTeel TP N3TOTOBICHUN
TEXHOJIOTHYECKUX MaIlIUH
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2. MECTO JUCHUILITUHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |B1 .0

2.1|TpedoBaHus K NMpeABAPUTEIbLHOI MOATOTOBKE 00y4aIOLIErocs:

2.1.1|dusnueckast XuMus

2.1.2|mxeHepHas 1 KOMITbIOTepHAst rpadrka

2.1.3|1udpopmarnka

2.1.4|dusuka

2.1.5|Xumus

2.1.6|dusnka

2.2| IncuMIUIMHBI U PAKTHKH, U1 KOTOPBIX 0CBOEHHE IAHHOIN THCHHUILUINHBI (MOIYJIs1) HEOOX0AUMO KaK
npejuIecTBYyIoOLIee:

2.2.1|Metamnyprus 61aropoJHbIX METAIOB

2.2.2|Metamnyprus MeM 1 HUKEJIS

2.2.3|IIpou3BojicTBEHHAs IPAKTUKA 10 HOIYyYESHUIO IPO(eCCHOHAIbHBIX YMEHUH U ONbITa NPOGhECCHOHANBHOM NeITeIbHOCTH

2.2.4|Teopus 35IEKTPOMETAILTYPIrHYECKHX MPOLECCOB

2.2.5|Metamnyprus CBUHIA U IIUHKA

2.2.6|IIpou3BoAcTBO MeIU, HUKEIS U KOOaIbTa

2.2.7|Teopust TMpOMETAIUTYPrHYECKHUX MPOLECCOB

2.2.8|TocynapcTBeHHasi UTOTOBAs aTTeCTAlMs, BKIIIOYAs 3alIUTY BBITYCKHON KBAIM(UKAIIMOHHON PadOTHI, IIOATOTOBKY K
[POIIEype 3aIUTHI U MIPOLETYPY 3aIIUTHI

2.2 9|TIpuknaaHas MEXaHUKa

2.2.10| TexHONMOTMYECKHE MPOLECCH B [IBETHOM METAILTypIruH

2.2.11|IIpuknaanas MEXaHUKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

MOLIYJIsA)
OIIK-5.1: 3HaeT OCHOBHBIE N10JI0:KeHUS] HOPMATHBHO TeXHUYECKOH JOKYMEHTALUHU, CBA3AHHOI ¢ NpodeccHOHANBHOMI
AeATeJbHOCTbIO
3narth:
YmMmern:
Baanern:

OIIK-5.2: PaboTaeT c HOpMAaTHBHO TeXHHYECKOH TOKyMeHTaNMel, CBSI3aHHOIi ¢ MpodeccHOHAIBLHOI 1eATeJLHOCTHIO C
HCNOJIb30BAHMEM CTAHAAPTOB HOPM U NMPABMII

3HaTh:

YMern:

Buaanern:

OIIK-5.3: Brageer HaBbIKaMH MPUMEHEHHs CTAHAAPTOB, HOPM U NMPAaBUJI HCIOJIL30BAHHSI HOPMATHBHO TeXHUYECKOMH
AOKYMEHTALINHU, CBA3AHHOM ¢ NPO(eCcCHOHATBHOI 1eSITeIbHOCTHIO.

3HaTh:

YMmers:

Buaanern:

OIIK-1.1: Ucnoib3yeT 0CHOBHBIE 3AKOHBI €CTECTBEHHOHAYYHBIX U 00IeHHKEHEPHBIX TUCHHUILINH, METOABI
MaTEMATHYeCKOI0 aHAJIN3a H MO/IeJIMPOBAHMS.

3HaTh:




YMeTh:

Baagern:

OIIK-1.2: [IpumeHsieT ecTeCTBEHHOHAYYHbIE U 00LIleMHKeHEPHbIE 3HAHUS, METOAbI MATEMATHYECKOT0 AaHAJIN3A U
MO/eJUPOBAHUSA B NPO(deccCHOHAIbHOI 1esITeIbHOCTH.

3HaTh:

YMmerb:

Baagers:

OIIK-1.3: Biageer MeToAaMu eCTeCTBEHHOHAYYHBIX M 001IeMH:KEHEPHBIX AU CHMIIJIUH

3HaTh:

YMern:

Baagers:

B pe3yabTaTre 0OCBOCHUA AU CHHUIIIMHBI 06y‘lal0|.llﬂﬁ(‘,ﬂ JOJIZKEH

3.1|3uaTh:

3.1.1|ocHOBHBIE KJIACCHI COBPEMEHHBIX MATEPUAIIOB UX CBOWCTBA M 00JIACTH MPUMEHEHHUS, IPUHIIMITBI BEIOOpA MaTEPHAJIOB;

3.1.2|3aKx0OHOMEPHOCTH CTPYKTYpOOOpa3oBaHusl, (pa3oBble NPEBPALICHHUS B MaTepHaaX, BIMSIHIE CTPYKTYPHBIX XapaKTePUCTUK
Ha CBOMCTBA MaTe€pHUAaJIOB;

3.1.3|ocHOBHBIE CTaHIAPTHBIE METO/IbI OIIPE/ICIICHUSI CBOUCTB MaTepHAJIOB, TPUHIIUIIBI CPABHUTEIHHOTO aHAITN3a CBONCTB
MaTepHaIoB.

3.2|Ymerh:

3.2.1|ucmonp30BaTh HA MIPAKTHKE COBPEMEHHbIE CBEIICHHUS O MaTepHajax, O BIMSHUH CTPYKTYp Ha CBOWCTBa MaTepPHAJIOB;

3.2.2|aHanu3upoBaTh MPOIECChl KPUCTAIUIU3AIHH, 0COOEHHOCTH An()(Hy3HOHHBIX MEXAaHU3MOB, KOHTPOJIHUPYIOUIUX KHHETHKY
Pa3BUTHS KPUCTALTH3AIMU U (ha30BbIX PEBPALIICHHUI B TBEPAOM COCTOSIHHM METAJUIOB M CILIABOB; UCIIOIb30BATh
JIMarpaMMbl COCTOSIHUSI CILTABOB.

3.2.3|ucnonp30BaTh 3aKOHBl  €CTECTBEHHBIX HAYK ITPH IIPU MIPOTHO3UPOBAHUHN  HANPSHIKCHHBIX COCTOSIHUM, AedopManuii
METAJUIMYECKUX KOHCTPYKIHS U IeTajlel MallliH 1 MEXaHU3MOB B YCIIOBHAX IKCIUTyaTalluu

3.3|Baagern:

3.3.1|oBnanenue TEOPETUISCKUMH U TPAKTHIECKUMH METOAaMH BBIOOPA MATEPHAIIOB C YYETOM HX MEXaHHUECKHX,
TEXHOJIOTHYECKHX, SKCIUTyaTallMOHHBIX CBOHCTB

4. CTPYKTYPA U COIEP’)KAHUE JUCIHUATIIMHBI (MOLY.JIST)

Kon HaunmenoBanue pasnenos u TeM /Buj | Cemectp / | HacoB | Komneren- | Jlutepatypa | Uure | Ilpumeyanue
| 3aHATHA 3aHaTHA/ Kvnc 10701 DAKT.

Paznen 1. MeTta/ioBeieHUuE U
TepMHuYeckasi 00padoTKa MeTaLI0B

11 Knaccugukarust MaTepraaoB. ATOMHO - 4 0,5 OIIK-5.1 [JI1.2 JI1.3J12.1 0
KPUCTAIIMIECKOE CTPOCHHE METALIOB U OIIK-5.2 J12.6J13.4
criaBoB.  /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]13.1 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 MexaHnuyeckue CBOMCTBA U 4 0,5 OIIK-5.1 JI1.1 0
KOHCTPYKTHBHAs 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

Omnpenesnenue TBEpJOCTH METAIIIOB H
cruiaBoB 1o Meroay bpuness /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

Omnpenesnenue TBepJOCTH METAIIIOB H
CIuaBoB 1o Meroay Poksenna /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. /JIab/

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
JI11.2J12.4J13.1

1.10

XKeneso u ero crassr. lnarpamma
COCTOSIHUSI CHCTEMBI JKeJIe30- YTIIEPO.
/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

111

M3ydeHnne MUKPOCTPYKTYpBI 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 1 TEXHOIOTHS TEPMUUYECKON
00paboTku /JIek/

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 1 TEXHOIOTHS TEPMUUYECKON
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
J3.7

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
09233

1.15

BrI60op MaTepuaoB U peKUMOB
YHPOYHSIOIIEH TEPMUUECKON 00pabOTKH
Jeraseii 000pyIOBaHUSI 3aBOJIOB IIBETHOM
metamrypruu /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, aTFOMHHHS K 4 0,5 OIIK-5.1 JI1.1 0

tutaHa /JIex/ OIIK-5.2 | JI1.2J12.1J13.3
OIIK-5.3 J3.7
OIIK-1.1 22 33
OIIK-1.2
OIIK-1.3
Pa3nen 2. Hemerananueckue
MaTepuasIbl
2.1 ITmacTuyeckre, KOMIIO3UIIMOHHEIE U 4 0,5 OIIK-5.1 |JI1.2 JI11.3]12.1 0
pe3uHoBbIe MaTepuainsl. Kiesmue, OIIK-5.3 JI2.5J13.7
JIAKOKPACOYHBIC, HEOPTaHHUECKHE OIlK-1.1
Marepuais! /JIex/ OIIK-1.2
OIIK-1.3
Paznen 3. KypcoBoe npoekTupoBanue
3.1 OmnpezeneHue yAapHOil BI3KOCTH 4 6 OIlK-5.1 JI.1J11.2 0
KOHCTPYKUHMOHHBIX cTajei. /TIp/ OIIK-5.2 |JI1.3J12.1 J12.2
OIIK-5.3 |JI2.3J13.1J13.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. ®OHJ OHEHOYHBIX CPEACTB

5.1. KoHTpo/IbHBIE BONIPOCHI H 3a/1aHNUS

Bomnpocs! 11 IOATOTOBKY K 9K3aMEHY.

1. 3HaueHue Kypca B MHXXEHEPHOH OAroToBKe. Posib MaTepuanos B coBpeMeHHOU TexHuke. Kiaccudukanus MeTamnyeckux u
HEMETANIMYECKUX MaTEPHANIOB.

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

3. AHM30TpOMHS, CBOWCTBO MeTaIIoB. [ToMuMopdHbIe 1 MarHUTHBIE IPEBPAILCHHUS B METAJJIax.

4. CtpoeHue peanbHbIX KpUCTA/LUIOB. Bujbl 1edexToB KpHCTaINuecKoro CTPOSHHUS, UX XapaKTepPUCTUKA U BIMSHHE Ha CBOMCTBa
METaJUIOB.

5. Kpucrammuszanus xKuakux Metamwios. TepMoauHaMudeckue OCHOBBI (ha30npeBpaleHuil; hakTopsl, BIUAIONIE Ha IPOLECcC
KPHUCTAJUIM3al1H YUCTBIX METAJLIOB.

6. YrpaBiieHHe MPOLECcCCOM IeTepOreHHOl Kpuctammi3anud. MoguduuupoBanue )xuakoro Meraiuia. CTpoeHHe METaNIM4eCKOTo
cnutka. JIukBanys B clulaBax.

7. MexaHu4eckue CBOMCTBA, ONpeeIsieMble IPH CTATUYECKUX UCIBITAHUIAX IIPOYHOCTH, IIIACTUYHOCTH. TBEPAOCTD U e
XapaKTepUcTHKa. MeTo bl OIpeaeIeHUs] MEXaHUUECKOTO XapaKTepa IPU CTATHYECKOM Harpy KEeHHU.

8. MexaHuueckue cBOMCTBa, ONpeesieMble IPH JUHAMHUECKOM Harpy>KeHUU. Y JapHas BA3KOCTb, XJIa[HOJIOMKOCTb.

9. CpoiicTBa MeTaila, ONPEAEIIAOIIUE JOJITOBEYHOCTh U3AEIUSA: H3HOCOCTOMKOCTD, CONPOTUBIIEHUE YCTAIOCTH, KOHTAKTHAS
BA3KOCTb.

10. OcraTouHble HAIPSDKEHUS U MX BIMAHHE Ha CBOMCTBAa METAJLIOB U CIIABOB. I1yTH MOBBILIEHUS IPOYHOCTU METAIJIOB.
11. Hanmpsbxenus u aedopManus: ynpyras U miactudeckas qedopmaruu. Jledopmarys MOHOKPUCTAIUIOB U MOJTUKPUCTANIIOB,
MEXaHHU3MBI IIIACTHIECKON ehopMali, CABHT, IBOHHUKOBAHHE.

12. BausiHue miactudeckux aedopMaruii Ha CTpyKTypY M CBOMcTBa MeTa/uloB (Haknen). TekcTypa aedopManuu.

13. BrusiHne HarpeBa Ha CBOHCTBa Ae(OpMHUPOBAHHOTO MeTamta. Bo3BpaT u nonuronnsanus. [lepsudHas u codupaTensHas
pexpucramuzanys. IIoHaTHE 0 X0JI0AHOH U ropsiue redopmanum.

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

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

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

17. AuarpamMMa COCTOSIHHS JUIsl CILIABOB, 00OPa3yroLIMX IPU KPUCTAUIM3ALUH MEXaHUYECKUE (IBTEKTUUECKHUE) CMECH.

18. JlnarpamMma cOCTOSIHUSI CIUIABOB C OFPaHUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSTHHH.

19. MuarpamMma cOCTOSIHHS JUIS CILIABOB, 00OPa3yIOLIUX XUMHYECKUE COENUHEHHS.

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

21. CBs3p MeXly CBOMCTBAMM  CIUIaBOB M TUIIOB AMarpamMM COCTOSIHUSL.

22. IlonsATue 0 AuarpaMmax COCTOSHHS TPOMHBIX CILIABOB.

23. lnarpaMMBbl COCTOSIHUSI CHCTEMBI JKeJIe30-1IeMeHTHT. KoMITOHEeHTHI, (ha3bl U CTPYKTYPHBIC COCTABIISIOIINE CTanel 1 OenbIx
qyTryHOB. VX XapakTepHCTHKH, yCIOBH 00pa30BaHuUs U CBOWCTBA.

24. JlnarpamMMa COCTOSTHUS CHCTEMEI JKele30-TpaguT.

26. BnusiHue yriiepoja ¥ MOCTOSIHHBIX IpUMecei Ha cBoHcTBa cranu. Kilaccudukarys 1 MapKUpoBKa YIIEpOIUCTBIX CTANICH MO
€10co0y BBIILUIABKH, KAYECTBY, HA3HAUECHUIO.

26. BausHue Jerupyomux 31eMEHTOB Ha CBOHCTBA CIUIABOB Jkelie3a, Gasbl, 00pasyeMble JETHPYIOIUMHU 3JIEMEHTaMHU — TBEpbIe
pacTBOPBL, KapOuabl, UHTepMeTaIUAbL. CTPYKTYPHBIE KIACCHI JETUPYIOIUX CTalel B yCIOBHAX PABHOBECUS U OXJIAXKIEHUS Ha
BO3/YyXE.




27. Knaccudukanus, CBONCTBa M Ha3HAYEHUS YyT'YHOB. BinsiHIe NOCTOSHHBIX IPUMECEi Ha CBOMCTBA UyTYHOB.

28. CBoiicTBa, IpeBpalieHne cTaau npu Harpese. Poct 3epHa aycTenurta. Bimsiare pasmepa Ha MEXaHHUECKHE M TEXHOJIOTHUECKHE
CBOIiCTBa cTayi. BiusiHUe eTupyIomuX 3JIEMEHTOB Ha POCT 3epHa ayCTeHUTa. BinsHue pa3mMepa Ha MEXaHUYECKUE U
TEXHOJIOTHUECKHE CBOWCTBA CTalU. BiusHue Jerupyromux 3IeMEeHTOB Ha POCT 3epHa ayCTeHUTA.

29. IlpeBpaleHus NepeOXIaXKIEHHOTO ayCTeHUTa. JluarpaMMbl  M30METPUUECKOr0 paclajia NepeoxIaxICHHOIO ayCTeHUTa.
[lepauTHOE MpeBpalieHe, IPOMEXYTOYHOE MTPEBPALCHUE, MAPTEHCUTHOE ITPEBPAIlCHHE: IPOYKTHI paciaia ayCTeHUTa 1 UX
CBOMCTBA.

30. [IpeBpameHre npy HarpeBe 3aKajieHHOH cranu. BiusHue TeMnepaTypbl 1 IPOU3BOAUTEILHOCTH HAarpeBa Ha CTPOGHUE U CBOMCTBA
ctanu. O6partHast 1 HeoOpaTUMast OTIYCKHAs XpyIKocTh. CTpoeHue cTany.

31. O6mas xapakTeprCTHKA MIPOLECCOB TEPMUUECKOH 00paboTKH cTaiu. OTKUT epBoro pojaa. OTKUT BTOPOTO poJia.
Hopmanmzarms.

32. 3akanka crajy: BEIOOp TEMIIEpaTyphl 3aKaJIKU U 3aKaJOYHBIX cpell. 3aKaIMBAEMOCTh CTAIU M (DaKTOPBI, BIHSIONINE Ha Hee.
BrnusiHME NeTHpYIOMUX 3JIEMEHTOB Ha MPOKATMBAEMOCTh cTali. CIOCOOBI 3aKaKH.

33. Ormyck cranu. Bunsl u HazHaueHus oTmycka. TeXHOIorus NpoBeAeHNs OTIIyCKa.

34. Tepmuueckast 00pabOTKa CTAIN: CYIIHOCTh, PA3HOBUIHOCTh U Xapakrepuctika TMO.

35. @usnueckue OCHOBBI XUMUKO-TEPMUUECKON 00paboTku. CBA3b MEXIy IUarpaMMOi COCTOSHUS U CTPYKTYpoi auddy3HoHHOro
ciosl.

36. LlemenTanus. MexaHu3M o0pa3oBaHMs LIEMEHTOBAHHOTO CJIOS U €r0 CBOMCTBA. Pa3HOBUIHOCTU LIEMEHTAIUU: B TBEPIOM
KapOropH3arope, ra3oBas neMeHTalus. TepMudeckas o0paboTka mocie neMeHTanuu. O61acTh IPUMEHEHHS.

37. AzotupoBanue, (a3bl, 00pasyrouuecs B a30THPOBAHHOM cJl0e. Pa3HOBUIHOCTH a30TUPOBAHUA: Ta30BOE a30THPOBAHNUE, HIOHHOE
a30TUPOBaHKE, A30THPOBAHUE B )KUAKUX cpenax. TexXHOIoTus U 001acTb TPHUMEHEHHSI.

38. lluanuposanue cranu. Bunsl nuanuposanus. TeXHoONOrHs, CBOMCTBA, 001aCTh NPUMEHEHHUS.

39. CymHocTh U Py3uoHHON MeTaTH3anui. MexaHu3Mbl HACHIIIEHHS TIOBEPXHOCTHOTO CJI0S MEeTaJUIaMu. Pa3HOBUIHOCTH

UG Py3MOHHON METaUTH3aMU (XPOMUPOBAaHHE, ATATUPOBAHNUE ), 00JIACTH IPUMEHEHHUSL.

40. TToBepXxHOCTHAsI 3aKaJKa, €€ BUIBI U O0JACTH IPUMECHEHHUSI.

41. MeTozpl MOBEPXHOCTHOTO YIPOYHEHUS: IpobecTpyiiHas o0paboTka, 00paboTka posiMKamu U T.J. BiusHue MOBEpXHOCTHOTO
HaKJIera Ha Ipe/iesl BEBIHOCIHUBOCTH.

42. KOHCTPYKIMOHHBIE CTaIH, TPEOOBAaHUS, IPEbsABIsieMble K HUM. JlernpoBaHHbIe KOHCTPYKIMOHHbIE CTAJIU, UX MapKUPOBKa,
aBTOMATHbIE, IEMEHTUPYEMBIe, YIydIIaeMble, PECCOPHO-TIPYKUHHBIE, IaPUKOOIIUITHIKOBEIE, HX TepMHYecKas 00padoTka.

43. BBICOKONIPOUYHBIE MAPTEHCUTHO-CTAPEIOIINE KOHCTPYKIMOHHBIE CTalIM, UX TepMUUeckas oOpaboTka. M3HococTolikue
BBICOKOMApPTaHIIEBBIC CTAJIH, MX TEPMUYECKas 00paboTKa.

44. BbICOKOJIETUPOBAHHBIC KOHCTPYKINOHHBIE KOPPO3UOHHOCTOMKHE cTanu. Bubl koppo3un. OCHOBHbIE IPUHIIMIIBI CO3IaHUS
HEepXKaBeIoUNX cTayiell. XapaKTepuCTHKa XPOMHUCTBIX 1 XPOMOHHUKEJIEBBIX HEP/KaBEIOIIUX CTaJIeH.

45. XKapocrolikue KOHCTPYKIIMOHHBIE cTainu. ["a3oBas koppo3us. OCHOBHBIE IPUHILIUIBI CO3JaHNS )KaPOCTONKHUX CTaleH.

46. KoHCTpYyKIIMOHHBIE kKapocToiikue ctaim. JKaponpodHoCTs, ITyTH ee moBbImeHus1. CTaly NepIuTHOTO MapTEHCUTHOTO,
MapTEeHCHTHO-(DEPPUTHOTO U ayCTEHHTHOTO KIIACCOB (C KapOUIHBIM H HHTEPMETAJUTHIHBIM YIUIOTHEHUEM ).

47. HcTpyMeHTaNIbHbIE CTaly U cIuiaBbl. Knaccudukarys 1 MapKUpoBKa HHCTPYMEHTANbHBIX cTasiell. CTanu HeTeIocTolikue,
MOy TEIUIOCTOMKHE 1 TEIUIOCTOMKHE IS PEXKYIIEr0 HHCTPYMEHTa, UX TepMudeckas 00padorka. Cranu st U3MEPHUTEITHHOTO
UHCTPYMEHTA.

48. Cranu ¥ CIIaBbl ¢ 0COOBIME (DU3MIECKUMH CBOMCTBaAMHU. MarHUTOMSTKHAE U MaTrHUTOTBEPbIe CTAIU U cIUIaBbl. CTalli U CILUIaBBI
C BBICOKHM 3JIEKTpOcOonpoTuBieHneM. CIIIaBbl C 3aJaHHBIM TEMIIEPATYPHBIM K03()(GULIUEHTOM PacIIUpeHHUsI.

49. Matepuaisl, ojly4yaeMble METOIOM MOPOIIKOBOW METAJTypriu: TBEPbIe CIUIABbl, KOHCTPYKIMOHHbIE, TIOPOIIKOBBIE MAaTEPHAIBI.
50. Tutan u ero ciasbl, ux knaccuduxanusa. Tepmudeckas 00padoTKa aTIOMUHUEBBIX CIUIaBOB. O0IaCTh NPUMEHEHUSI TATAHOBBIX
CILIABOB.

51. AnroMuHHME U €ro cIUIaBbl, uX Kiaccuduxanus. Tepmudeckas 00paboTka aTIOMUHUEBBIX CIIAaBOB. O0IaCTh IPUMEHEHUS
THUTAHOBBIX CIUIABOB.

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

53. uHk, 0510BO, CBUHEL U UX cIuiaBbl. L{uHK 1 ero crutaBel. Os1oBO u ero ciuiaBbl. [Ipunon Ha OJ0BSHHOM U CBHUHIIOBOI OCHOBE.
54. AHTH(PHUKIMOHHBIE CIIABBI HA OJIOBSHUCTOM, CBHHIIOBUCTOW M IUHKOBOW OCHOBE.

55. Jlakokpaco4HbIe, HEOpraHWIECKHe MaTepHabl, NX KiIacCH(UKamys CBOWCTBA H 00IacTH IPUMEHEHHUSL.

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

57. KoMIIO3UIIMOHHEIE MaTepHabl, HX KIacCH(UKALNSI CBOUCTBA M 00JIaCTH IPHIMEHEHHS.

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

BOIIPOCHI JJ151 KOHTPOJISI 3HAHUI

1. 'oMOreHN3aMOHHBINA OTKUT CIUIABOB (Ha3HAYE€HUE, CTPYKTYPHbIC H3MEHEHHS U U3MEHEHHSI CBOWCTB, PEXUMBI U 00-J1acTH
IIPUMEHEHUs).

2. JIOpEeKpUCTAIIIM3ALMOHHBIN OTXKUT METAIVIOB U CIUIABOB (Ha—"3Ha4€HHE, CTPYKTYPHBIE H3MEHEHHS 1 U3MEHEHUS CBOHCTB, PEKUMBI
1 0051aCTH IPUMEHEHHUS).

3. PexpucTamiM3aliMOHHBIA OTXKHUT METAJUIOB U CIUIABOB (Ha3HAYCHHUE, CTPYKTYPHBIC M3MEHEHHSI M H3MEHEHHUS CBOMCTB, PEXKUMBI U
00J1aCTH IPUMEHEHUS).

4. OcraToyHbIe HANIPSDKCHUS B METAJIAX U CIUIaBaX, MX MPOUCXOXKICHUE U BIMSHIE HAa CBOMCTBA Y MOBEICHUE METAIIMIECKUX
n3aenuit npu 00paboTKe U IKCILTyaTalrH.

5. OTxur, yMEeHbIIAIOMUI HAIIPSHKEHHS B METAIaX U CIulaBax (Ha3HaueHUE, CTPYKTYPHBIE H3MEHEHUS, PEXKUMBI U 001aCTH




MIPUMEHEHUS).

6. OCHOBBI TEPMOIMHAMUKHN ()a30BBIX MPEBPAIICHHI TIPH OXJIAKICHUH U HarpeBe. Kputnueckuii 3apo/piii U paboTta ero
o0pazoBaHUsL.

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

8. l'omoreHHoe u rereporenHoe 3apoxxaenue $as. Mecrta npearnouTuTeaIbHOr0 00pa30BaHus 3apO/IbIIIEH IPU TeTePOreHHOM
3apOXKICHHH.

9. Kuneruka ¢a3oBbIX peBpaiieHuii B TBEPIOM COCTOSHHM IIPU Harpese. JlnarpaMMbl H30TE€PMUYECKUX MIPEBPAILICHUH U Tep-
MOKHHETHYECKUE THarpaMMBbl, CIIOCOOBI X MTOCTPOSHHUS U 3HAYCHHE.

10. Kunetrka (ha30BbIX IPEBPAIIEHUH B TBEPAOM COCTOSIHUH IIPH OXJIaXIeHUHU. J(narpaMMbl H30TE€PMUYECKUX MTPEBPALICHUH 1
TEPMOKHHETHYECKUE AUATPAMMBI, CIIOCOOBI HX MOCTPOCHUS U 3HAUCHHE.

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

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

13. HauanpHOeE, HAacIeICTBEHHOE U ICUCTBUTEILHOE 3epPHO ayCTeHNTa. MeTOIbI OIIEHKH CKIIOHHOCTH CTajie K pOCTy 3€pHa.

14. MexaHU3M 1 KHHETHKA MEPIUTHOrO NpeBpamieHus. @akTopbl, ONpeelsione MeXILUIACTUHOYHOE PACCTOSIHUE B TIEPJIUTE U
pa3Mep NEepIUTHBIX KOJIOHHH.

15. MexaHu3M 1 KHHETHKA NEPIUTHOrO npeBpamieHus. OCOOEHHOCTH MEPIUTHOTO NPEBPAICHUS B JOOBTEKTOUIHBIX U 3a3B-
TEKTOUJHBIX YIJIEPOJUCTBIX CTANISX.

16. MexaHu3M 1 KHHETHKA MEPIUTHOTO NPEeBpalieHus. BiusHue JIernpyomuX 3JIEMEHTOB Ha MEPIUTHOE IPEBpPalleHUE ayCTEHHUTA.
17. TlonHbIi 1 HETIOIHBIN OT/KHUT CTAJIEH.

18. M3oTepmuyeckuii ¥ cHepoUTU3UPYIOLINIA OTHKHT CTAJICH.

19. OTxur 1 HOpMaANHU3aHs CTaIEH.

20. [TarentupoBanue cranie.

21. Pa3HOBHIHOCTH OTXKHTra U HOPMaIH3AIHs YyTYHOB (CyIIHOCTh, HA3HAYCHUE U 00JIACTH IPUMCHCHHS).

22. Pa3HOBHIHOCTH OT)KHra IIBETHBIX METAJJIOB U CIUIaBOB (CYLIHOCTh, HA3HAYEHHE U 00JIaCTH IIPUMEHEHHS).

23. 3akaika criaBoB 6e3 monuMop(HOTo npeBpalieHus (Ha3HaueHUEe, YCIOBUS HATPeBa U OXJIAXK/ICHNUS, BIIMSIHAE HAa CBOMCTBA).
24. Oco0eHHOCTH MaPTEHCUTHOTO TIPEBPAIICHUS B YTIIEPOAUCTHIX CTAIIAX.

26. OCHOBBI TEPMOJMHAMUKI MapTEHCUTHOTO IPEBPALICHHUSL.

26. Temneparypa Hayajna MapTeHCUTHOT0 npeBpateHus. OOpaTUMOCTh MaPTEHCUTHOTO IIPEBPAILECHHUS.

27. MexaHu3M MapTEHCUTHOTO TPEBPAIECHHUs: KOOTIEPATHBHEIN XapaKTep aTOMHBIX IepeMeIeHIH, KOTePEHTHBIN pOCT
MapTEHCUTHBIX KPUCTAIUIOB.

28. MexaHn3M MapTEHCUTHOTO MPEBPAILEHHs: KPHUCTAIIIOIT€OMETPHUS IIEPECTPOIKH PEIIEeTKH ayCTEHUTA B PEIIETKY MapTEHCUTa,
JIOTIOJTHUTENbHAS IeOpMaLUsl TP MApTEHCUTHOM ITPEBPAILCHHH.

29. MHEKpOCTpYKTypa U cyOCTpyKTypa CIUIaBOB, 3aKaJICHHBIX Ha MapTeHCUT. OCOOEHHOCTH CTPOSHHMS ITACTHHYATOTO MaPTEHCHUTA.
30. MukpocTpyKTypa ¥ CyOCTpYKTypa CIIaBOB, 3aKaJeHHBIX HAa MapTeHCHT. OCOOEHHOCTH CTPOSHUS PEEYHOT0 MapTEHCHTA.

31. Ilpr4yuHbI U3MEHEHUST MEXaHUYECKUX CBOMCTB CIUIABOB MPH 3aKaJIKe Ha MapTEHCUT.

32. Kunernka 1 MexaHu3M OeiHUTHOTO npeBparieHns. CTpOeHIEe 1 CBOMCTBA BEPXHETO U HIDKHEr0 OSHHHUTOB.

33. 3akanuBaeMOCTh U MPOKATMBAEMOCTh CTaJICH.

34. Buasl ¥ pa3sHOBHIHOCTH IIPOLIECCOB 3aKAJIKH U3/IETTHH B MAIIMHOCTPOCHHH.

35. [lonHas ¥ HenonHas 3aKallka cTajei.

36. CryneHuaTas 3aKajka U 3aKajlka CTajel B IByX cpejax.

37. U3oTepmuueckas 3aKajika cTaiei.

38. 3akanka crayieii ¢ 00paboTKON XOJIOI0M.

39. IloBepXHOCTHas 3aKajika cTayeH.

40. V3MeHeHne CTPYKTYPhI 3aKaJIeHHBIX YIIIEPOAMCTHIX cTa-neil mpu HarpeBe. OcOOEHHOCTH MUKPOCTPYKTYPBI H CBOMCTBA OT-
MYILIEHHOT0 MapTEeHCUTa, TPOOCTUTA U COPOUTA OTIIyCKa.

41. BiusHue Nerupyromux JIEMEHTOB Ha CTPYKTYPHbIE H3MEHEHUS IIPH OTITyCKE CTaJeH.

42. Pa3HOBUAHOCTH OTITyCKa CTajeil.

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

44. HeoOparumas 1 oOpatumast OTITyCKHAs! XpYyIKOCTb CTallel (CyIIHOCTh, IPUYMHBI M MEPHI NIPEIOTBPALICHUS).

49. IIpyuuHbI U3MEHEHUSI MEXaHUYECKHUX CBOMCTB CIUIABOB MPH cTapeHUU. BiusHue NpoJ0KUTEIbHOCTH U TEMIIEPATYPBI CTAPEHUSL.
50. EcrecTBeHHOE M HCKYCCTBEHHOE CTapeHHe. Pa3HOBHIHOCTH UCKYCCTBEHHOI'O CTApEHUSI.

51. ®U3MKO-XUMHUYECKHE OCHOBBI MPOLECCOB MONyUYeHHUs U PY3HOHHBIX CIIOCB.

52. DreMeHTapHBIe CTauu Mpo1eccoB UM (HY3MOHHOTO 00OTaIeH s TOBEPXHOCTHBIX CIIOeB. 3aKOHOMEPHOCTH 00pa3oBaHHs
onHo(a3HBIX AU GY3UOHHBIX 30H.

53. DreMeHTapHBIe CTauu Mpo1eccoB TU((HY3MOHHOTO 00OTaIeH s TOBEPXHOCTHBIX CIIOeB. 3aKOHOMEPHOCTH 00pa3oBaHHs
MHOTO(}a3HBIX U PY3HOHHBIX 30H.

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

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

56. AsoTupoBaHue cTanei (OCHOBBI TEXHOJIOIMU U Pa3HOBUIHOCTH MpOLiEcca, COCTaB, CTPOCHUE U CBOWCTBA a30THPOBAHHBIX CIIOEB).
57. nanupoBaHue craneil (OCHOBBI TEXHOJIOTHH, COCTAB, CTPOEHHE U CBOMCTBA TU((HY3HOHHBIX CIIOEB).

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

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




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

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

62. XpomMupoBaHHe CTajiel (OCHOBBI TEXHOJIOTUH, COCTaB, CTPOCHUE U CBOIICTBA XPOMHPOBAHHBIX CIIOEB).

63. [{lunkoBaHue cTajei (OCHOBBI TEXHOJIOTHUH, COCTaB, CTPOCHUE U CBOMCTBA IIMHKOBAHHBIX CJIOCB).

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

65. CriocoObl HarpeBa M3/1eIni IpU TEPMUYECKOH 00paboTKe.

66. PaGoune cpenbl s HAarpeBa U3ZICIHA IPU TepPMUIECKOiT 00paboTke.

67. Tepmuueckast 00pabOTKa C UCIIOJIb30BAHUEM 3JIEKTPOHArPEBa.

68. [IpreMBbl 1 METOBI MPETIOTBPAIICHHUS OKUCIICHHUS U 00€3yTIIepOKHBAHUS CTAIBHBIX U3JICIHI IPU TEPMHUUYECKOI 00paboTKe.

69. Knaccudukanuus KOHTpoIMpyeMbIx aTMocdep, IpUMEHsIEMbIX IPU TEPMUYECKOI 00paboTke, U TpeOOBaHUS, IPEAbABISIEMbIE K
KOHTPOJHMPYEMBIM aTMocdepam.

70. [TpuHIMIIBI TOJYYEHUs], COCTaB U Ha3HAYCHUE SHA0TEPMHUYECKOH, SIK30TePMUUECKO, aTMOCchephl U3 aMMHaKa 1 a30THOH
KOHTPOJIMPYEMbIX aTMocdep.

71. Oxnaxxaarouye cpeibl, IpUMeHseMble IPH TepMUUecKol 00padoTke. TpeOoBaHus, MpeabIBIsEMbIE K )KUIKUM OXJIaXIAI0IINM
cpemam.

72. OxnaxaeHue U3JeNuii mpu TepMudeckoil 0opaborke. Kpras naeaabHOT0 3aKaJOYHOTO OXJIaXICHHS.

73. Oxnaxgaromue cpepl, He MpeTepreBarofe N3MEHEH!I arperaTHOro COCTOSIHHS BO BCEM JTUAIa30HE TEMIEPATyP OXJIAXKICHUS
W3JIETIHNH.

74. OxnaxxaaroImue cpeibl, IPeTepIeBaroNINe N3MEHEHHS arperaTHOI0 COCTOSIHHS B CBSI3U C MX KUIIEHHEM Ha ropsdei 1o- BEpXHOCTH
OXJIAXKIAEMBIX M3JEIHH.

75. Buasl aBToiehopManiK U KIacCu(PUKAIUSI HCTOYHUKOB aBTOIe(OPMHUPOBAHUS TIPH TEPMUIECKOI 00paboTKe.

76. ABronedopmaru oy hadpUKaTOB U M3JIENUI 1101 ISHCTBUEM BHYTPEHHUX HAINPSDKEHHH U MEPHI 110 UX YMEHBIICHHIO.

77. TexHOJIOTHYECKUE CITOCOOBI MaJIOIe(OPMAITHOHHON 3aKaIKU B MPUCIIOCOOICHUSIX U MAIIMHHON 3aKalKu.

78. Tepmuueckast 00paboOTKa C UCIOIb30BAHUEM JIA3EPHOTO HArpeBa, ee MPEUMYILEecTBa U HEIOCTaTKU.

79. Tepmuueckast 00pabOTKa ¢ UCIIOJIb30BAHUEM 3JICKTPOHHOIYUYEBOTO HArpeBa, ee MPEeUMYIIECTBa U HEOCTATKH.

80. HuskotemnepaTypHas TepMOMeXaHHUecKass 00pabOTKa CTapeloIuX CIUIaBOB (CYLIHOCTh, HA3HAUCHHUE, BIUSIHUAE HA CTPYKTYPY U
CBOWCTBA).

81. BricokoTeMIiepaTypHas TepMOMEXaHHUeCKast 00paboTKa CTaperolUX CIUIABOB (CYIHOCTb, HA3HAYEHHE, BIUSHUE Ha CTPYKTYpY U
CBOWCTBA).

82. HuskotemmnepaTypHas TepMOMeXaHu4eckas o0paboTKa cTajel, 3aKaJiuBaeMbIX HA MApTEHCHUT (CYIHOCTh, Ha3HAUECHHUE, BIUSIHUE
Ha CTPYKTYpPY U CBOMCTBA).

83. BricokoTeMIiepaTypHasi TepMOMEXaHHuecKasi 00paboTKa cTaeil, 3aKkaauBaeMbIX Ha MApTEHCUT (CYIHOCTb, Ha3HAYEHHE, BIUSHHIE
Ha CTPYKTYpPY U CBOMCTBA).

84. TepmomexaHunueckas 00paboTka cranel ¢ gedopmanyeii Bo BpeMsl EpIUTHOTO PEBpalieHus (CyIIHOCTh, Ha3HAUYEHHE, BIUSHUC
Ha CTPYKTYpPY U CBOMCTBA).

85. IlpenBapurenbHas TepMOMeEXaHHUeCKast 00padOTKa CTApEIONINX CIUIABOB U CTallel, 3aKaIMBAaeMbIX Ha MapTEHCUT (CYIHOCTB,
Ha “3HAuYCHHE, BIIUSHUE HA CTPYKTYPY U CBOWCTBA).

86. CyImIHOCTD TEPMOLMKINUECKOH 00pabOTKH 1 KiIacCU(PHKAIHS €€ BHIOB.

87. Pa3HOBUAHOCTH TEPMOLUKINUECKOM 00pabOTKH CTajIel U YyTyHOB.

88. CymHOCTh, CXeMBI OCYIIECTBICHNS U KIACCU(PHUKAIMS BUIOB XUMHKO-TEPMOIMKINIECKON TepMOOOpabOTKH.

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

90. BoccranoBuTenbHas TepMudeckas 00padoTka B MAITHHOCTPOUTEIEHOM ITPOU3BOJICTBE.

5.2. Tembl NHCBMEHHBIX PadoT

KypcoBas pabora
OBOCHOBAHUE BBIBOPA KOHCTPYKL[I/IOHI;H)IX MATEPUAJIOB U PABPABOTKA PEXXMMOB X TEPMUYECKOI
OBPABOTKU U1 U3TOTOBJIIEHUA JETAJIEM MAIIWH U OBOPY IOBAHU A

5.3. ®onH OLIEHOYHBIX CPEACTB

Kpurepun oleHKH 3HAHWH CTYAEHTOB NPH MPOBEICHUH TECTUPOBAHHUS 10 TECTY BTOPOTO THIIA: TECTOBOE 3aJaHie I10 JUCLHILUIMHE
COIEPKHUT 26 BOIIPOCOB.

* O1eHKa «OTIMYHOY» BBICTABILSIETCS IPH YCIIOBHUHU NMPABUIILHOTO OTBETA CTYJICHTa He MeHee ueM 80 % TeCTOBBIX 3aJaHuii;

* O1eHKa «XOPOILO» BBICTABIISIETCS IPH YCIIOBUH MPABHIIBHOTO OTBETA CTyACHTa He MeHee 4eM 60 % TecTOBBIX 3a/IaHHH;

* O1eHKa «yIOBJIETBOPUTEIILHOY BBICTABISETCS MPU YCIOBUHU MPAaBUIBHOIO OTBETA CTyJeHTa HE MeHee 45 %; .

Kpurepun onieHKH 0TBETOB Ha KOHTPOJIbHBIE BOIIPOCHI: TOYHOCTh ONPEAEIICHUI U MOHATUH, CTEIIeHb PACKPBITHS CYIIHOCTH BOIIPOCA,
KOJIMYECTBO MPABHIILHO U MOJTHOCTHIO PACKPHITHIX BOIIPOCOB:

* OLeHKa «OTJIMYHOY» CTABUTCS, €CJIM BBINTOJHEHBI Bce TPEOOBAHUS: TOUHO JaHBI ONPEENICHNUS U TOHATHS; TIOJTHOCTBIO PacKphITa
CYIIHOCTH BOTIPOCA; JaHbl IPABUIIbHBIC M MOJHBIE OTBETHI HA BCE BOMPOCHI;  JIOTHYHO M3JI0KEHA COOCTBEHHAS TIO3UIIUS,
c(hOopMyITMPOBaHBI BHIBOIBI.

* OLeHKa «XOpOoII0» — OCHOBHBIE TPEOOBAHHS BITIOJHEHBI, HO TIPH 3TOM JIONYILEHbI HEA04ETh. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH
B M3JI0’KEHUH MaTepHala; OTCYTCTBYET JIOTHUECKass IOCIIEOBATEIBHOCTD B CYXKICHUSAX; IMEIOTCS YIIYIIEHUS B OTBETaX.

* OLeHKa «yI0BJIETBOPUTEIBHOY» — UMEIOTCS CYILIECTBEHHbBIE OTCTYIICHUS OT TpeOOBaHMid. B uacTHOCTH: Tema OCBelleHa JIUIIb
YaCTHYHO; AOITYIIEHBI (PAKTHUECKUE OIIMOKY B COICP)KaHUH OTBETOB Ha BOIPOCHI; OTCYTCTBYIOT BBIBOJBL;, OTCYTCTBYIOT MOSICHEHHS K
(bopMynaM, pUCYHKH.

* OLeHKa «HEYIOBJIETBOPUTEIILHOY» — TEMa HE PACKPhITa, OOHAPYKUBACTCS CYIIECTBEHHOE HETTOHUMAaHHUE MPOOJIEMBI; TaHbI




HE TOJIHBIE OTBETHI MeHee 4eM Ha 45% BOnpocoB.

Kpurepun O1ieHKH BHIIIOIHEHHS KYPCOBOH PaOOTHI: TPABUILHOCTD BBHIIOIHEHUS
O1eHKa «OTJIIMYHOY» CTABUTCS, €CIIM BBIIIOJHEHBI BCE TPEOOBAHM: TOYHO JaHbl ONPECIICHUS U MTOHSATHS;, TOJTHOCTHIO PACKphITa
CYILIHOCTH BOIPOCA; JaHbI IPaBUIILHBIE, TTIOJHbIE M 000CHOBAHHBIE OTBETHI IO BEIOOPY MaTepHalioB U BUIaM Tepmuueckoii u  XTO
* OLeHKa «XOpoII0» — OCHOBHBIE TPEOOBAaHHS BIIIOJHEHBI, HO IIPH 3TOM JIOIYIEHb! HEA04ETH. B yacTHOCTH, UMEIOTCSI HETOYHOCTH
B U3JIOKEHUH MaTepHaia; UMEIOTCs YIIYIIeHUS B OTBETaX.
* OneHKa «yAOBIETBOPUTEIHHO» — HIMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOoBaHMi. B yacTHOCTH: BOIPOC OCBEIIEH  JIMIIh
YaCTUYHO; JOIMYIIEHB! ()aKTHYECKHE OUTMOKHU B COJIEPKAHUU OTBETOB Ha BOIIPOCHI; OTCYTCTBYET 00OCHOBaHME BHIOOpa MaTepuaa

5.4. IlepeyeHb BU0OB OLCHOYHBIX CPeJICTB

Onenounsle cpenctsa o kareropun "3HATDB": kypcoBas pabota, KOHTPOJIbHbIE BOIIPOCHI, TECTHI.
Onenounsle cpenctpa o kareropun "YMETDB": kypcoBas paboTa, KOHTPOJIEHBIE BOIIPOCHI, TECTHI.

OneHounsle cpeactsa no kareropuu "BJIAJIETD":kypcoBas paboTa, KOHTPOJIbHbIE BOIIPOCHI, TECTHI.

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

6.1. PexoMeHyeMas JJuTepaTypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTODBI, COCTaBUTENIN 3arnaBue, pa3MelieHHe WznarensctBo, rox | Komnu-so
JI1.1  |JlaxTus FO.M., MarepuanoBeieHue: yueOHUK Ui BTYy30B M.: 39
Jleontrena B.I1. MammHocTpoeHue,
1990
JI1.2  |Connues IO.I1., ITpaxun | MartepuanoBenenue: y4eOHUK 1Jis1 By30B CII6.: Xumuszar, 35
E.N. 2004
JI1.3  |JlaxTun F0.M., MarepuanoBeneHue: JOMyIeHo ['0c. KOMUTETOM 110 M.: Anbsing, 2013 50
Jleontrena B.I1. HApOJHOMY 0OPa30BaHMIO B KAUECTBE yUueOHUKA JUIS BTY30B
JI1.4 |mon pen. FO.T. MapouHuK cTayeil v CIIaBOB M.: HHOBaIIMOHHOE 10
Hparynosa, MaIIHHOCTPOEHHE,
A.C.3y04eHko; cocT. 2016
Hparynos IO.T"., A.
3y6uenko, 10.B.
Kammpckwuit u ap.
6.1.2. JlonoTHuTeIBHAS JUTEPATYpa
ABTODBI, COCTAaBHTEIH 3arnaBue, pa3MeneHue UzpatensctBo, rox | Konmu-Bo
JI2.1 |Mo3soepr P.K. MarepuanoBeaeHue: yue0.mocoore s TEXH. By30B M.: Beicu. mik., 56
1991
J12.2 |Topomgunuenko B.U. [ u [MarepuanoBenenue: [IpakTukym: uis By30B M.: 11
Ip.] YHuBepcHuTEeTCKAs
kHura, Jloroc, 2006
JI2.3 |Koncraatunos E.I'. MarepuanoBeeHue: 1a00paTOPHBII TPAKTHKYM Hopunsck, 1998 4
JI2.4 [Capadanosa A.. MarepuanoBeleHUe U TEXHOIOTUSI KOHCTPYKIIMOHHBIX Hopunsck, 1999 31
MarepuanoB: JIabopaT. IpakKTUKYM
JI2.5 | dpun M.X., MockaneB |TexHosIOTHsI KOHCTPYKLIMOHHBIX MaT€pPHajIOB U M.: Boici. k., 47
M.A. MarepuanoBeleHne: YUeOHHK JJIsi HEeMAIITHHOCTPOUT. CIIeIL. 1990
BY30B
JI12.6 |boronyxos C.U., Ko3zuk [Marepuanoseaenue: pekomennoBano ®I'6OY BIIO M.: 20
E.C. "MockoBckuii roc. TexHonor. yH-T "CTAHKHWH" B kauectBe |MamnHocTpoeHue,
y4eOHHKA JIJIsl CTYJICHTOB BY30B 2015
JI2.7 |Ocunnes O.E. MeraioBeieHHE TYTOIJIaBKUX METAJUIOB U CIJIABOB HA UX M.: 5
ocHoBe: pekoMeH0BaHO YMO By30B PdD  By30B B kauecTBe |MammHocTpoeHue,
yue0. mocoOust [UIsi CTyICHTOB BY30B 2013
6.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBsue, pa3MerieHue WznarensctBo, ron | Komuu-Bo




ABTOpBI, COCTaBUTCIIN

3aFHaBI/Ie, pa3sMmenicHue

W3naTenbcTBO, roja

Komnunu-Bo

JI3.1 |T'ennep FO.A., MarepuanoseneHue: Yued. mocodue ajs By30B M.: Merannyprus, 35
Paxmrant A.T. 1989

JI3.2 |Hopunsckuii uanycrp. |MarepuanoBeneHue.Teopust 1 TEXHOIOTUS TEPMUYECKOI U Hopuisck, 2006 6
HH-T; COCT. XHMHUKO-TEPMHYIECKONH 00PaOOTKH: METOINIECKUE YKa3aHUs K
A..Capadanosa CaMOCTOSITENbHOH paboTe

JI3.3 |Konaue b.A., Enarun |MeTtamioBeneHue u TepMuueckas o0paboTka IBETHBIX M.: MUCHC, 2005 8
B.1., JIluanos B.A. METaJUIOB U CIUIABOB: Y4EOHHK ISl BYy30B

JI3.4 |Hopunsckuii uanycrp. |Knaccudukanus 1 MapKupoBKa 4yTyHOB H YTIIEPOIUCTHIX Hopunsck: HUU, 8
UH-T; cocT. A.5. CTaJel: METO/I. YKa3aHHsI K IPAKTHUYECKUM paboTam 2007
Capadanona

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

MPaKTHKYM

JI3.6 |Cocr.: B.I'. Copokun, |Cramu u crimaBsl: CripaBOYHUK M.: Uarepmer 5
M.A. I'epBacses, B.C. WHXUHUPHHT, 2003
[Tanees u ap.; [lox pen.
B.T". Copokuna, M.A.
I'epBacbeBa

JI3.7 |Ap3amacos b.H., MarepuanoBeneHue: yueOHUK /sl BTy30B M.: 40
Cunopun NN, MammHocTpoenue,
Koconanos I'.®. 1986

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

IIItanos, N.A.
IlITanoBa

Benra-2, 2001

6.2. ITepeuennb pecypcoB HHPOPMAIMOHHO-TeJIeKOMMYHHKAMOHHO# ceTn "UHTepHeT"

31  [\nii-ftp\Education ~ S:\Kadenpa TM u O
32 |Hayuno-TexHuueckuii xxypHan "Bonpocsl MaTepuanoseaenuss”  HayuHo-TexHuyeckuil sxypHai «Bornpocsr
MmarepuanoBenenus» https://elibrary.ru/title_about.asp?id=37686
D3 |DneKkTpoHHbBIE pecypCcy U3IaTeNbCTBINICKTPOHHBIE pecypchl u3natenberBa «Elsevier»: Scopus, ScinceDirect,
FreedoomCollection  DnekrponHbie pecypesl usnarenscra «Elseviers: Scopus, ScinceDirect, FreedoomCollection:
CoryacHO COTJIAIICHHIO O CO3/IaHHU
34  |Mapounuk cTtaneil v ciuilaBoB  MHbopMamoHHO-CIIpaBOYHBIN opTan MapouHuk cTaneil u crasoB http:/www.splav-
kharkov.com/choose_type.php
25 [|Marepuanosenenne  \\norvuz.local\Student\Education\Kadenpa TM 1 O\Marepuanosenecane\MarepruanoBeieHue Ui
ATl
6.3.1 Ilepeyens mporpaMMHOro o6ecre4eHust
6.3.2 Tlepeyenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|Hayuno-TexHu4eckuii xxypHan «MarepuanoseneHue» http://www.nait.ru/journals/index.php?p_journal_id=2
6.3.2.2|Kypnan "MarepuanoBeieHue U TepMUUecKasi 00paboTka MEeTalIoB
6.3.2.3|Hayuno-TexHu4eckuii xxypHan «Bonpockl matepuanosenenus» https://elibrary.ru/title_about.asp?id=37686
6.3.2.4
6.3.2.5
6.3.2.6|HopMaIimoHHO-CIIPaBOYHBIN TOPTAJ 0 METAJUTYPIUU U JIMTEHHOMY POU3BOACTBY 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|nhopMaIiMoHHO-CITPaBOYHBIN MOpTaid MapouHuk cranei u crumaBos http://www.splav-kharkov.com/choose_type.php
6.3.2.9|Nudopmanmonnslit mpoekt Materiology.info http://materiology.info/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAYJIST)
7.1|Komnbstotep (Intel Core 2 Duo E6550 2.33GHz, 1I'6 O3V, HDD 500 I'6.
7.2|TIpoextop Epson EB-485Wi ¢ HHTEpaKTHBHBIM SKPAHOM.
7.3|Mukpockomnbl MeTaiutorpaduyeckue HHBEpTUPOBaHHbIE arperatHble JIJaboMeT-U ¢ cucteMoit Bu3yanu3anuu u
KOMIUIEKTaM MHUKPOIUTH(OB - 3 miT.
7.4]Muxkpockomnsl Metasutorpapudeckue MUM-7 — 4 wt., MMII-4 (1 mT.).
7.5|TBepoomepsr TK-14-260, TK-2M, TIHI-2M.
7.6]JIynsr bpunens - 6 mr.




7.7|Habopbl MUKpOILTU(OB CILIABOB.

7.8 YueOHbIC KHHO(DUIBMBL

7.9|YueOHbIe Mpe3eHTAIHN.

7.10|HarpeBarenshbie neurn CHOJI (3 mr.).

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

7.12

8. METOAUYECKHUE YKA3AHUWSA JJISA OBYYAIOIIUXCS IO OCBOEHHUIO JTUCHUILITUHBI (MOY JIST)

S:\Kadenpa TM u O\Marepuanosenenne\Marepuanosenenue ;s MII\CamocTostensHas paborta

MATEPUAJIOBEJAEHUE. Metoauueckue yka3aHus K cCaMOCTOSTEIBHOM paboTe
Br100p MaTepralioB U peXXUMOB YIIPOUYHSIOUICH TEPMHUECKOH 00pabOTKH JeTaneil 000py10BaHUs 3aBOOB IIBETHONH METAJLITYPTrHH

METOJIMYECKUE YKA3AHMS BBITIOJHEHHIO CAMOCTOSTEJIBHOM PABOTHI

BeinonHeHue 3aaHuii nperycMaTrpuBaeT 000CHOBaHHbBII BEIOOP MaTepHana U ero 00padoTKY, B HaMOOIbIIEH cTeneHn
00€eCIeuNBalONINX SKCINTyaTalHOHHYIO0 HaJe)KHOCTh U JJOJITOBEYHOCTH ACTaNeH H KOHCTPYKIHUIT TeXHOIOTHIecKoro obopyaoBanus. B
3a7aHuAX CHOPMYIUPOBAHBI XapaKTEePHbIE CBONCTBA U SKCILTyaTallHOHHBIE YCIOBUSI KOHKPETHBIX JIeTaleil, HCIO0Ib3yeMbIX IIPH
M3TOTOBIICHHUH JieTalneil 000pyJOBaHHS METAJLTyPIHYECKUX 3aBOJIOB.

Jlnis penieHus 3a1a4 HEOOXOJUMO:

- IPOAHANM3UPOBATh YCIOBUS PAabOTHI AeTaneil (Harpy3ka U XapakTep ee IPUI0KSHHUS, TeMIepaTypa U T.1.), 9TO HO3BOJISET
OIIPEIEIUTh CBOMCTBO (IPYIITy CBOKCTB), 00€CHIEUNBAIOIUX SKCILUTYaTAl[MOHHYIO HaJIeXKHOCTb U JJONTOBEYHOCTh KOHKPETHOH 3aa4H;
- yKa3aTh BO3MOXKHBIE BHABI BRIXOJIA U3 CTPOS MM Pa3pyIIeHHIT AeTanel, nx Hanboiee BepOATHBIC IPHIHHEI;

- IPOAHAIU3UPOBATH METO (bl U3TOTOBJICHHUS JIeTaIu (JINThE, KOBKA, IITAMIIOBKA, CBAPKa, PE3aHHUE) C YUETOM TEXHOJIOTMIECKUX
CBOJCTB MpeATaraeMbIX MaTepHAIOB;

- U3 IIpeJIaraéMbIX MaTepHaIoB BEIOpaTh €JUHCTBEHHO IpUEMIIEMBIH U oOecneunBaromuil TpedyeMble CBOHCTBA, 00OCHOBAB CBOI
BBIOOP CPaBHHUTEIBHOI OI[EHKOH MEXaHHIECKNX, TEXHOJIOTHIECKHX H 3KCILTyaTalllIOHHBIX CBOICTB BCEX MATEPHANIOB,
IPEeIOKEHHBIX B 3aa4e;

- yKa3aTh IPYyMITy BEIOPAHHOTO MaTepHana o Ha3HAUYCHHUIO (KOHCTPYKIHOHHBIE, OOIIEero MITH CIeHaIn3pOBaHHOTO HA3HAUYCHNS,
HMHCTPYMEHTAIbHBIE MM CTAaJIH CO CTICHHANFHBIMHU (DH3NIECKUMH HITH SKCILTYyaTallMOHHBIMU CBOHCTBAMH), OXapaKTepH30BaTh
OCHOBHBIE TpeOOBaHMUS, IPEABSBIIEMbIE K JJAHHOI IpyIIe CBOUCTB;

- IPUBECTH XUMHIYECKHH COCTaB BEIOPAHHOTO MaTepHaa, yka3aTb CBOHCTBA B HCXOJXHOM COCTOSIHUH (COCTOSHHUH IIOCTaBKH) H TIOCTIE
[IPUMEHEHUs yIIpouHsiouel 00paboTky (B TOTOBOM U3EIIHN);

- IPETIOKUTH U 000CHOBATH (B CIIydae HEOOXOANMOCTH) PEKIMBI TEPMUICCKON, XUMUKO-TepPMHUIECKOH 00pabOTKH MM HaKIITIA,
CIOCOOCTBYIOIIUX JOCTH)KEHHIO ONTUMAIBHBIX 3KCIUTyaTallMOHHBIX CBOHCTB MaTepHana,

- 0XapaKTepH30BaTh BIMSIHHE JETUPYIOIINX JIEMEHTOB B 00ECTIEYeHNH CTICINATbHBIX X MEXaHMYECKHX CBOMCTB CTallM MM CIIaBa U
Ha MpeBpalleHHs B MPoLEcce TePMUUECKOH 00paboTKu







