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TeMbl 111 NOATOTOBKH

Paznen 1. O0mas metajanyprus

1. OCHOBHBIE METALTYPrUYeCKre MPOIIECCHI.

2. OcHOBHBIE CBOWMCTBAa OTHEYNOPOB, Kiaccudukaius, oOimas cxema
IIPOU3BOJICTBA.

3. YerpoiictBo JoMeHHOM nieun. [Ipunimn paboThl.

4. Knaccudukanus craneit 1 cnoco60B MPOU3BOICTBA CTAIIH.

5. KonBeprepHoe npon3BOJCTBO CTAJIH.

6. MapTeHOBCKOE IPOU3BOICTBO CTaH.

7. [LimaBka cTanu B 3JIEKTPOAYTOBBIX MEYaX.

8. BrinnaBka ctany B MHAYKIMOHHBIX TIeYax.

9. PaznuBka ctanu B n3noxHu1bl. POpMUPOBAHUE CIINTKA.

10. HenpepsiBHas pa3ivBKa CTaH.

11. DpekTponu3 rmuHoO3EMa.

12.  TIpon3BOACTBO CHIIMKOQIIOMUHUS U CUITYMHUHA.

13. DNEeKTPOIUTHYECKOE U CUIIMKOTEPMUYECKOE MOTyYeHUE MarHusl.

14. Tloaroroska Ti-pyn. ITonydyenue uerbipexxsiopuctoro Ti.

15. Boccranosnenue TiCl4 maraueM. O4uCTKa TUTAHOBOM T'yOKH.

16. @imrochl, MIJIaKH.

17. TloaroroBka Bo3ayxa K JOMEHHOMY IPOLIECCY.

18.  OOpazoBanue, kiaccuukaiys U pa3iuBKa 4yTyHOB.

19.  DnekTpolUIaKOBbIA MEPEIIIAB.

20.  DAEKTPOJUTHUYECKOE U CHIIMKOTEPMUYECKOE MOJIyYEHUE MarHusl.

Pazpnen 2. «Teopust MeTaNIypru4ecKux npoueccoB»

1. Cucrema w™ertamn - KuciopoJ. KuHeTMka OKHUCIEHHS METaJjIoB.

9KCHepI/IMCHTaHBHBI€ MECTOJbI OLICHKU.

2.

Cucrema meTtamui - KHUCIIOPO. BpeMeHHI)Ie 3aKOHBI OKHMCJICHHS MCTAJIIIOB.

Cxopocth okucaeHus s MetayioB ¢ [1<1.



3. Cucrema Metajul - KuCIOpoAd. TepMOAMHAMUYECKUN aHalv3 Peakiuid
OKHUCJICHHS] METAJUIOB (1711 OKCUOB PACTBOPUMBIX B METAJLIIE).

4. Cucrema xene3o - a3ot. KoHcranTta paBHoBecus. YpaBHeHue Cupeprca
JUISl pPACTBOPUMOCTH a30Ta B JKeJie3e.

3. Cucrema Metail - KHUCIOpPOA. TepMOAMHAMHYECKUN aHAIN3 PEaKIUil
OKHCIICHHS] METAJIIOB.

6. Cucrema xenezo - asor. [loBeaeHue a3zora Ipu KpUCTALIM3ALUU U
OXJIQXKJCHUH JKeJe3a.

7. Cucrema xene3o - a30T. Y CIIOBHE BBIJICIICHUS Ta30B U3 pacTBOpA.

8. Cucrema mMeTal - KUCI0poi. BpeMeHHbIe 3aKOHBI OKUCIIEHUS METAJIIOB
(7 MeTaJIoB ¢ O O0O).

9. Cucrema metamn - BOgopod. BzaumoaencTteue BOAOpoOaa ¢ METAIIIAMU C
00pa3oBaHUEM SHJIOTEPMHUECKUX aTOMaPHBIX PACTBOPOB.

10. Cucrema metaiut - Bojopoa. BzaumopaencTBre BOI0poaa ¢ METALIAMU C
00pa30BaHUEM PK30TEPMHUUECKUX aTOMAPHBIX PACTBOPOB.

11. B3saumojelicTBHE META/IOB ¢ razamu. SIBieHue Gu3znueckout aacopomuu
raza Ha MeTajIe.

12. B3saumojelicTBue METaLIOB ¢ Tazamu. Juddy3us.

13. Cucrema metann - kuciopo. Kunetuka okucinenus MmetaainoB. Kpurepuit
MJIOTHOCTH OKCUJIHBIX MJICHOK.

14. Cucrema MeTal - BOJAOPOJ. DK30TepMUUecKas abcopOums BOaopoaa
MeTaJlJIaMHU.

15. B3saummojelcTBHE METAIIIOB C Ta3aMH. XeMOCOPOIIHS.

16. Cucrema Metain - KACIOpoA. TepMOAMHAMHUYECKUN aHAIU3 PEaKLMi
okuciieHust MeTaiioB. CTyrneHuyaTtas JUCCOranus OKCUA0B (TPUHIIUI CTYTIEHYaTOCTH
npeBpauieHuii A. A. balikoBa).

17. Cucrema MeTallI- KUCIOPOI. MexaHu3M OKUCIICHHS CIIJIaBOB.

18.  Harpes u nmnasienne Metauios. Mcnapenue METaioB U CIIJIaBOB.

19. Cucrema metami - Kuciopol. BpeMeHHbIe 3aKOHBI OKUCIIEHUS METAJIOB

(nns metayioB ¢ OO 1).
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20. Cucrema Metaiul - KHCIOpPOA. TepMOOMHAMHYECKHN AHAIN3 PEAKIIUI

OKHUCJICHHS] METAJUIOB (1711 OKCUIOB HE PACTBOPUMBIX B METAILIIE).

Pa3znen 3. «Bonpockl 10 cnienuaJbHOCTH»

1. Cnioco6b1 00pabOTKH METAIIJIOB IaBJICHUEM

2. [ToHsiTHE IACTUYHOCTH, BIUSIOMINE HA Hee (PaKTOPHI

3. JHedbopmanus - BUIBI, ONIpeAeIieHne, TPU3HaKK aedopmaruu

4.  HopmanbHble U KacaTeJIbHbIC HAMIPSIKEHUS

5. CxeMpbl ITaBHBIX HAIPSIKEHUN

6. Mexanusm (HOpMUPOBAHKS COSAMHEHUN MPU CTHIKOBOM AJIEKTPOCBApPKE

conpotuBieHueM. I dexT 3azopa.

7. Mexanusm (QopMUpOBaHUS COCIUHCHHWHA TPH Ta30BOM CBapKe. 30HBI
KHCJIOPOJHO- allETHUJIEHOBOTO TUIAMEHHU.

8. Mexanuzm (QopMUpOBaHUS COEIMHEHHA TMpPU BIEKTPOHHO-IYYEBOU
cBapke. OCOOEHHOCTH B3aUMOIEHCTBUS JIEKTPOHHOTO JIyda C U3ICITHEM.

9. Mexanusm (GOpMHPOBAHUS COCIMHEHUS TIPU TOUEYHOM AJIEKTPOCBApKE.
®DaxTopkl, BIMUIAIOLIME HA MOJ0KEHHE JTUTOr0 siapa. OCHOBHBIE N€(PEKTHI - MPUUHHBI
VX TIOSIBJICHUSL.

10. Mexanusm (QopmMupoBaHUs COEAMHEHUH TMpU  JTyrOBOM  CBapke
IJIABAIIMMCS 3JIEKTPOJOM B MHEPTHBIX ra3zax. [IepeHoc 31eKTpoIHOro MeTaia yepes
JyTOBOW MPOMEKYTOK.

11. TumoBble cxeMbl mpoLecca W3TOTOBICHHS  U3ACIHM  METOLOM
MIOPOIIKOBOW METAJLTYPIUH.

12. VYpenwpHasg NOBEPXHOCTH MOPOLIKOB. METOABI €€ N3MEPEHHUS.

13. Tlosy4yeHue MOPOIIKOB AUCIIEPTUPOBAHUEM PACILIABA.

14. Knaccudukanus u xapakTepucTUKa METOJ0B (POPMOBAHUS

15. CymHocTs npoliecca CrieKanus U Kiaaccuukaius MeTo10B

16. Knaccudpukammst crnoco6oB nuThbsia. OCHOBHBIE XapaKTCPUCTUKH U

Ha3aH4YCHHUC.



17. ®opmoBounble cmecu. Hx kmaccudpukanus. OcoOEHHOCTH cOCTaBa
cMecel 11 OTJIMBOK U3 Pa3JIUYHbIX CIUIABOB.

18.  JIutHukOBBIE cucTeMmbl. Ha3HaueHMEe M XapaKTepUCTHKA UX OCHOBHBIX
3JIEMEHTOB.

19. Ponp npuObuM B MOTYyYEHUH KauyeCTBEHHOMW, 0€3ycaJ0o4HON PaKOBUHBI
OTJIUBKH.

20. MamuHHbIE METOIbI YIUTIOTHEHUS! (POPMOBOYHOM CMECH.
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Paznen 1 «O06mas Metammyprus»

1. C.B. benses, 1.0. JleymuH. OCHOBBI METAJTYpPru4eCKOr0 U JIUTEUHOTO
npou3BojicTBa. - ®ennkce, 2016. - 207 c.

2. Ochun 1O. C., IlamkoB H.®. Meramnyprus sxeneza. - M.: HKI]
«Axagemkuuray, 2007. - 464 c.

Paznen 2 «Teopust MeTamIypruyeckux mpoueccoBy

1. B.A. CoxonoB, A.H. Acabun. "OCHOBBI TEOpPUH METAJLTYPrHUYECKUX
nporeccoB". M.: MT'OVY, 2010. - 224 c.

2. Mumnees I'.I'., Muneena T.C., )KyukoB U.A. Teopusi MeTaniypruueckux
npoiieccoB: YueOnuk. [lon pea. Muneesa I'.I'. Upkyrck U3nat-Bo MpkyTckoro roc.
texHud. yH-1a 2010r. 524 c, ui., Tabm.

3. PomzeBnu  A.Il. ®DU3UKO-XMMHYECKHE OCHOBBI METAJLTYPrUUYECKUX
nporeccoB (PXOMII). Yaebnoe nocodue. - Tomck, FOTU TITY, 2010. - 298 c.

4. PororoBckuit A.H., Muxaiinop B.I'., IlluneapaukoB A.A. OCHOBBI
TEOPUH METALTYPrU4eCKUX paciuiaBoB. YueOHoe nocooue. — Jlunenk: JII'TY, 2014.
— 129 c. — ISBN 978-5-88247-686-0.. YuebHoe mnocoOHe COOTBETCTBYET
rocyJapcTBEHHOMY 00pa3oBaTeIbHOMY CTAHAAPTy TMOATOTOBKH OaKallaBpoOB I10
Harpasiyieauto 150400.

Paznien 3 «Bonpockl Mo cnenuaibHOCTH

1. Teopusi 00paboTkn MeTamioB AaBieHUeM. YueOHoe mocobOue. Illenect
A.E., Cokomnos B.C., Cokonos A.B, Usanos .U, M.: ®opywm, 2006.

2. KoBka u mramnoBka. CnpaBounuk. B 4-x Tomax. Ilox. pen.
E.N. CemenoBa. KoBka u mramnoBka. T.1. Martepuansl u HarpeB. OOopy10BaHUE.
Kogka. - M.: Mamunoctpoenue, 2010.

3. KoBka wu mramnoBka. CnpaBounuk. B 4-x Tomax. Iloxm. pen.
E.N. Cemenona. T.2. I'opsiuast o0bemMHas mrammnoBka. - M.: MamunocTtpoenue, 2010.

4. KoBka u mramnoBka. CnpaBounuk. B 4-x Tomax. Iloxm. pen.

E.N. Cemenona. T.4. JlucroBas mrammnoBka. - M.: Mamumnoctpoenue, 2010.
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3. MopenupoBaHie W ONTUMHU3ALMSA MPOLECCA TOPAYEHd MPOKATKHU IOJIOC.
Apkannii ['enknn, U3garensctBo «Jlenanmy, 2012

6. Caapka 1 pe3ka IBETHBIX MEeTaJI0B: yueObHoe nocooue/ O.I". brikoBckuit,
B.A. ®ponos, B.B. [lemkos. - M.: Anbdpa-M: UHOPA-M, 2014.- 336c¢.

7. CrnenmanbHble METOJBI CBapKH U Maiiku: yueOHuK/ B.A. ®ponos, B.B.
[Temkos, M.H. Ilamkos, A.b. Konomenckuii, B.A. Kazakos; nox pen. IIpod. B.A.
®ponosa. - M.: AnepaM: UHOPA-M, 2013.- 224c.

8. OO6opyoBaHre W OCHOBBI TEXHOJOTMU CBAPKH METAJUIOB TUIABJICHUEM
u gaBieHueM: yueoHoe nocoodue/ o ped. I'.I'. YUepnsimona u JI.M. Illammuna - Cn6:
H3nBo «JIauwy, 2013.- 464c.

9. bubukos E.JL., Nneun AA. ITpoueccel KpUCTaUIU3aluU
U 3aTBepJeBaHusd: YueOHoe nocodue. - M: Anbda-M, 2013.

10. bemoB B.JI. u np. Teopus NUTEHHBIX MPOIECCOB: YYCOHHK; IO pel.
Xocena Pu.- Xab6aposck: N3n-Bo «PUOTUII» kpaeBoii Tunorpaduun, 2008.

11.  Kypmiomos A.B., benos B.JI., Moucees B.C. [Ipon3BoiIcTBO OTIMBOK U3
CIUIABOB M LIBETHBIX MeTaJUIOB. YueOHuk YMO: Usnarenscteo MUCuC 2012. - 76,9
ILJI.

12. Muxaiinos M.M., Konotuenko C.JI., Tory3 B.A. Teopust popmupoBanus
OTJIMBKH. YueOHoe nocooue: 3a-uit nom JAI'TY, PocTos-na-/lony, 2009- 97¢.

13.  PyxoBoacto nombe3oBarens ProCAST. Bepcus 2007. ESI Group, 2007 -
593 c.

14. HWuxeHepuss BaKyyMHO-IUIa3MEHHBIX MOKpBITHI: MoHorpadus / H.A.
AzapenkoB, O.B. Co6omnb, A.Jl. ITorpebnsk, B.M. bepceneB; M-Bo oOpa3zoBaHus
Y HayKd, MOJIOJEXKW U crnopra; XapbkoBckuil Haun. yH-T uMm. B.H. Kapasuna. -
XapoekoB: XHY um. B.H. Kapasuna, 2011. - 344 c.

15. TIlorpebnsk A.[., Jlozoan A.A., Kupuk I'.B., lllutoB H.H., Ctagauk
A.J., bparymka C.H. «CtpykTypa M CBONCTBAa HAHOKOMIIO3UTHBIX, THOPHUIHBIX

Y TIOJIMMEPHBIX MOKPBITHIDY. - M.:Kamxnbiid 1om «JINBPU-KOM», 2011. - 344 c.
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16. JlucnepcHOYNpOUYHEHHbIE, BOJOKHUCTBIE U CIOUCTHIE HEOPraHUYECKUE
kommosunmonueie Marepuansl / JI. A. UBanoB, AWM. Cutnukos, C.JI. [llnsanun -
M.: MI'Y, 2010 - 230 c.
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Paznen 1 «O06mmas MeTamyprus»

1. Bockob6oitaukos B.I'., Kyapun B.A., SIkymes A.M. O6mias MeTajuryprusi:
y4eOHUK IS BY30B. - 6-u31., nepepad u gon. - M.: UKL «Akagemknauray», 2005. - 768
c: 253 umn.
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1. C.H. [Tapepun, B.B. ®ununmnos. Teopust u pacyeTbl METAILTYPTHUECKUX
CUCTEM M MpOUECCOB /yueOHOe MmocoOue sl CTYJEHTOB BY30B IO HaIPaBJIEHUIO
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2. JlunueBckuii b.B. Teopus MmeTamyprudeckux mporeccoB/ yueOHUK IS
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3. I'M. Boabaman, A. H. 3enmnkman. Teopusi ruapoOMeTaLTyprUue€CKUX
nporeccoB / ydeOHoe mocoOue s By30B MO cHenuaibHOocTH "XuMmudeckas
TEXHOJIOTUS PEJIKO3EMENIbHBIX METAJUIOB U MaTE€pUaoB Ha UX OocHoBe'/ - [4-e u3n.,
nepepaboTanHoe U gonoiaHeHHoe]. - M.: Unrepmerunxunupunr, 2003. - 462 c.

Paznien 3 «Bonpockl Mo cnienuaibHOCTH

l. I'pomo H.II. Teopust 06pabOTKM METAUIOB MaBICHHEM. 2-0€ H3].,

M., Metamnyprus, 1978



9
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U TUJIpaBiIndecKue npeccel. Meroasl uccnenoBanus): Yuyedbnoe nocodue / Ilon pen.
IO.H, bepnera. - Yapsnosck: Yl TV, 2001

5. Kusos JLLU., OBuunnukoB A.I'., CxiuaguukoB E.H.Ky3neuno-
mraMnoBoyHoe obopyaoBanue, M.: MI'TY um. H.O. baymana, 2006

6. AmomuHaneBsie  criaBbl.  [Ipow3BoacTtBo  monydabpukatoB U3
AJTIOMUHUEBBIX CIIJIABOB.

7. A.MN.Pynckon, B.AJlymeB Teopus u TEXHOJOTHS NPOKATHOTO
npousBojcTBa: Yueo. [Tocodue. - CII6.: Hayka, 2005

8. Komnamuuko A.W. TlpokaTtka JHUCTOB W3 JIETKUX CIJIABOB. 2-€ W3].
M., Merannyprus, 1979.

9. XKonob6os B.B., 3epes I'.U. IIpeccoanue metaios. M., Meramnyprus,
1971.

10. KonmamaukoB A.UW. u ap. Texunomnorust o06pab0TKH JaBICHUEM IBETHBIX
METaJUIOB U CI1aBoB. M., Metamnyprus, 1992.

11.  Ilepnun U.JI. Teopusa npeccoBanus MetaimioB. M., Meramnyprus, 1964.

12. Epmanox M.3. u gap. IlpousBoicTBo mnpodwusieit U3 aTrOMHUHUEBBIX
criaBoB. M., Metamnyprus, 1972.

13. KonnamuukoB A.W., BsanoB B.A. T'maponpeccoBanue MeTaios.
M., Meramnyprus, 1973.

14.  KonoGoB B.B. u ap. UHCTpyMEHT AJis1 TOPSYETrO IPECCOBAHUS METAILIOB.
M., Mammunoctpoenue, 1976

15. TlomoB E.A., KoBaneB B.I'. Texnojorus m aBTOMaTH3aIlys JIMCTOBOM
mramMnoBku. M:. Mammuoctpoenue, 2000.

16. ABTomarmzainus ~ TeXHoJormdyeckux  mporeccoB./  Ilom  pen.

A.N.IIucapesa. Hopun. Uua. NUn-t., 2000.
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17. Caapka u cBapuBaeMblie MaTepuaibl. CnpaBounuk. T.1. CBapuBaeMocCTh
marepuanos. [log pen. 3.J1. Makaposa - M.: Metamnyprus.1991. ¢.528.

18. CBapka u cBapuBaemble Matepuanbl. CrnpaBounuk. T.2. Texnomorus
u obopynosanue. [loa pen. B.M. SAmnonsckoro. - M.: U3n-Bo um. H.O. baymana.1996.
c.574.

19. BacuibeB B.A. ®U3MKO-XUMHUYECKUE OCHOBBI JINTEHHOT'O MTPOU3BOJICTBA.
- M.:nTepmer Unxuaupunr. 2001.

20. TpyxoB A.Il, Copoxkun A.IO., EpmoB M.IO. u ap. Texnonorus
JUTEHHOTO TPOU3BOJICTBA. YueOHuk / mox pea. Tpyxosa A.Il. M.: Axanemus 2005. -
356c.

21.  Kyxosckuit C.C., bonaun A.H., SxosieB A.M. u ap. Texuonorus
JUTEHHOro0 Mpou3BoAcTBa: DOPMOBOUHBIE U CTEPKHEBBIE CMECH. YUeOHOE mocooue
1151 By30B. - bpstnck: M3narensctBo BI'TY, 2002. - 470c.

22.  Kypmomos A.B., Ilukynos M.B., bubukos E.JI. u np. IlpousBonctso
OTJIMBOK M3 I[BETHBIX METAJIOB. YUeOHUK 15l By30B. - M.: MUCuC, 1996.

23. HeyctpyeB A.A., Moucee B.C., CmbikoB A.®. Pazpaborka CAIIP
TEXHOJOTMYECKUX IpoueccoB IuThd. - M.: OKOMET, 2005.

24.  MeshCAST 2004.1. PykoBoactBo monb3oBatens. ESI Group, 2004 -
275 c.

25.  ProCAST 2004.1. Yuebnoe nocooue. ESI Group, 2004 - 200 c.

26. bo6pos I'.B., Unbun A.A. Hanecenue HeOpraHUYECKUX MOKPHITHI - M.:
Nurtepuer Unxxunupunr, 2004 - 623 c.

27. Tyces A.M. HaHomerpuansl, HaHOCTPYKTYpbl, HAaHOTEXHOJOTHUH.
M:OU3MTIIAT, 2005. 416 c.

28. AwungpueBckuui P.A., Paryns A.B. HanocTpykTypHble MaTepHaIbL.
V4. mocobue. M.: U3narensckuii meHTp «Axagemus», 2005. 117 c.

29. T.A. Jubencon, B.FO.Jlomarun, I'.B.Komapauukuii. IIporecch

NOPOIIKOBOM MeTairypruy, 1.1, Mocksa, MUCuC. 2001 r..
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30. B.H. Annudepos, I'.B. boopos, JL.K. Jpyxunun u ap. Iloxg pen.
b.C. Mutuna IloponikoBass METAJUTyprusi U HallbUICHHBIE MMOKPBITHS. Y YEOHUK IS
BYy30B. M.: Metannyprus,1987, 797 c. ¢ w.

31. Cepmrwoxk I'. T'., CBuctyn JI. M. TexHOJIOrU MOPOIIKOBOM METAJUIYPIUH.
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M.: Mamunoctpoenue, 1991. - 352 c., ui.
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H.®. Kazakoga. - M.: Mamunoctpoenue, 1981. - 271 c., ui.



