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BBenenue

Hacrosmast mporpamma 6a3upyercsi Ha CIEIYIOINUX TUCIHUIUIMHAX: Teopust mpoIeccoB
MIPOU3BOJICTBA YyT'yHa, Teopus MpoIeccoB BHIIUIABKM M KOBIIEBON 00paboTku crtamu. Teopus

PA3JIMBKHU U KPUCTAJUIM3AIUN CTAIU

1. ConepxaHue y4eOHbIX JUCHUIIHH
1.1. «Teopust mpoIEeCCOB MPOU3BOACTBA UYT'YHAY

ChIpbeBble MaTepuabl TOMEHHOMN IJ1aBKU, TPEOOBAaHUS K KAUeCTBY.
IToaroToBKa ’KeNEe3HbIX Py K JOMEHHOH IUIaBKeE.
TBepaoe TOMINBO JOMEHHOM IJIaBKH, MPOU3BOICTBO KOKCA.
[Tpodune noMeHHOM neyu.
Brimyck u pa3aeneHue sKUuIKUX MpOayKTOB IIABKH.
3arpy3ka IIMXTOBBIX MaTEpUajIOB B JOMEHHYIO II€Yb.
3arpy3o4Hble YCTPOHCTBA.
Ilogada 1 HarpeB KyThs.
IIporiecchl B TOpHE JOMEHHOM MEYU
. BoccranoBnenne mnpumeceld 4yryHa: MapraHia, kpemaws, ¢ocdopa, BaHamus u
TUTaHa, MUKPOIIpPUMECeH.
11. ObpazoBanue yyryHa.
12. Bunpl 4yryHOB, BBIIIABISIEMBIX B JOMEHHBIX I€UYaX.
13. O6pa3zoBanue nuiaka. Posb nuraka B qomeHHO# 1iaBke. CBOlCTBA NITAKA.
14. TloBeneHue cepbl B IOMEHHOM IUIaBKE.
15. OcHoBHas peakius fecyyibpypalru B TOPHE M€YX U BHEIOMEHHAs J1eCyIbyparius.
16. TemtooOMeH B JOMEHHOM MTEYH.

CoNoOA~WNE

[EEN
o

Jluteparypa aJist HOATOTOBKU:

1. Baranos A.M., IIpoxopoB M.E. Pacuér nOMEHHONH IIMXTHI YHNPOLIEHHBIM
MeTooM. Metoauueckue ykazanus. Marauroropek: MI'TY, 2002.

2. KpororoB B.K., Jlpyxkos B.I'. Pacuér mnpoduns ngoMeHHOH meuw.
Mertoanueckue ykazanusi. Marautoropck: MI'MA, 1998.

3. Cubaratymmun C.K., BaranoB A.l. OxpyxHoe pacnpejiefieHHe MaTepuantoB Ha
KOJIOUTHUKE foMeHHoU neun. MHcTpykiusa. Maruutoropek: MI'TY, 2000.

4. Edumenko I'. T'., I'ummensdapd A. A., Jlesuenko B. E. Meramnyprus uyrysa.

Kwues: Bricmias mxkoia, 1987.

5. [Ipou3BoacTBO arnomepara u okartbie. CipaBOYHHUK MO pel. TOKT. TEXH . HAyK
10.C.KOcduna). M.: Meramnyprusi, 1984.

6. Baranos A.N., CredanoBuy M.A., CeicoeB H.II. J[pmkeHue u pacrpenencHue
ra3oB B JoMeHHOM neun. MHcTpyknus. Marautoropek: MI'MU, 1994.

7. Barano A.M. BnusiHue ypoBHsSI 3acChillM M T'a30BOr0 MOTOKAa Ha YIJIBI OTKOCA.
Nucrpykuusa. Marautoropek: MI'MA, 1996

8. HpyxkoB B. I. Omnpenenenue BepTUKAIBHOTO JaBICHUS MAaTepUajoB B

NPUCYTCTBUH Ta30BOTO MOTOKA. V3ydeHWe yciIOBHI TOJBHCAHUS IMUXTHI B JOMEHHBIX Medax.
Wuctpykuusa. Marautoropck. MI'MA. 1996.

9. Kpomnoros B.K. JIBuxeHue MatepuanaoB U ra3oB B GypMEHHBIX odarax JOMEHHOU
neuyn. Marauroropek: MI'TY, 1998.
10.  KpomotoB B.K. M3yueHwe naBieHHs IMUXTHI Ha JKUIKHAE MPOAYKTHI TUIABKH.

Maruurtoropck: MI'MA, 1996.



11.  CredanoBuu M.A., HescoB A.I'. U3yuenue KOJUIEKIMH OOpa3IOB CHIPHIX
MaTepuasoB U NPOAYKTOB JOMEHHOM miuaBku. MHcTpykiusa. Marautoropck: MI'MA, 1996.

12. Hescos A.I'. M3ydeHue OCHOBHBIX 3aKOHOMEPHOCTEH MpoIlecca arjioMepariu.
Wuctpykuusa. Marautoropck: MI'MA, 1996.
13. Hescos A.I'. U3yuenue mporiecca MOJYy4YEeHHs CBIPBIX OKaThbied. MHCTpykmus.

Maruurtoropck: MI'MA, 1996.
1.2. «Teopust mpo1IecCOB BBHIMJIABKH U KOBIIEBOW 00PaOOTKU CTaIIH

TeopeTrueckre OCHOBbI KOHBEPTEPHBIX MPOLIECCOB.
Knaccrndeckast TeXHOIOTHS KUCIOPOTHO-KOHBEPTEPHOH TUIABKH.
BapuaHTbl KuCI0pOJHO-KOHBEPTEPHOTO MpoIiecca.
Kucnopo1HO-KOHBEPTEPHBIE MPOIIECCH ¢ JOHHON U KOMOMHHPOBAHHOW MPOTYBKOM.
Teopernueckre 0CHOBBI MMOJOBBIX MTPOLIECCOB.
Ckpan-pyaHblii MapTEHOBCKUI IIPOLECC.
Pa3HOBHIHOCTY U BapUaHThl MAPTEHOBCKOI'O MIpOIIEcca.
BrimaBka crany B JIByXBaHHBIX IeUax
Knaccudukanus 31eKTpu4ecKiX CTalerIaBUIbHbBIX MeYei.
10 CBoiiCTBa DIIEKTPUUYECKON JYTH.
11. KoHCTpyKIIMs AYTOBBIX AJIEKTPOMEUEH.
12. llluxToBBIC MaTepUaIIbI I BHIIUIABKU CTAIH B AYTOBBIX I€YaXx.
13. «Knaccuueckasi» TeXHOJIOTHUS TUIaBKH.
14. IInaBka METOJIOM TIEpETLIaBa.
15. CoBpemennas TexHosorus miaBku B Moiabix JICIL
16. CriocoObI crienuaabHOM 3JIEKTPOMETAILTYPTUH CTaJIH.
17.TlpyHIMIBI ¥ TEXHOJIOTUM BAaKyyMHO-IyTrOBOTO, BaKyyMHO-UHIYKIIHOHHOTO H
AIIEKTPOILIAKOBOTO TIEPETIIIABOB.
18. 3nauenue u 06IaCcTU MpUMEHEHHS (PEPPOCIIIIABOB.
19. Knnaccudukanus heppocriaBoB 1o BEIYIIUM dJIEMEHTaM, CII0CO0aM BOCCTAaHOBJICHHUS
U TIPUMEHSEMBIM arperaTam.
20.  Koncrpykius HIaXTHBIX ANEKTPOIYTOBBIX neyei. OcoOenHoctu
CaMOCIEKAIIUXCs IEKTPO/IOB.
21. KosmeBast 00paboTKa 9yryHa.
22. BHearperaTHoe BaKyyMUPOBaHUE CTAIH.
23. BuearperatHast 00pa0oTKa CTaii HEUTPATHHBIMH Ta3aMH U MOAH(PHUKATOPAMH.
24.00paboTka  cTamu B KOBIIE  JKUJAKAM  CHHTETHYECKHM  IIJIAKOM,
[JTAKOOOPa3yIOIIUMH TBEPABIMHA CMECSIMU M METAITHYECKUMH TTOPOIIKAMHU.

CoNOR~wNE

JIutepaTypa 1Sl MOATOTOBKHU:

1. bureeB A.M., burees B.A. Metamnyprust ctanu. Teopuss U TEXHOJIOTUS TUIaBKU
cranu. U3x. 3-e. — Marautoropck: MI'TY, 2000.- 544 c.

2. I'puropeeB B.I1., Heukun FO.M., EropoB A.B., Hukonscknii JI.LE. KoHcTpyknuu n
MPEKTUPOBAHUE AarperaTroB CTaJeIIaBWIBHOTO IMpou3BozcTBa: YueOHuk. — M.: MUCuC,
1995.- 512 c.

3. IToBonoukuii JI.5I. OCHOBBI TEXHOJIOTUH MTPOU3BOJICTBA CTalU. YueOHOe rmocodue. —
Yensounck: U3a. FOypl'Y, 2000.- 189 c.

4. osonouxkuit J1.5., Kyapun B.A., BumkapeB A.®. Bueneunast o6paboTka cTaji. :
VYuebnuk mis By3oB.- M.: MUCHUC, 2005. - 256 c.

5. KOHCTpyKIIMM M TNPOEKTUPOBAHUE arperaToB CTAJIEILIaBUIBHOIO IPOU3BOJICTBA.
/B.II. I'puropseB, FO0.M. Heukun, A.B. Eropos, JI.LE. Hukonbckuil.: YueOHUK 1715 BY30B.-
M.:-MUCHUC, 2003. - 512 c.



13. AdonnH C.3. CraneniaBuiabHOE MIPOU3BOICTBO Poccun u
KOHKYPEHTOCIIOCOOHOCTh MeTayutonpoaykiuu // Merammypr.- 2002.- Ne 11.- C. 4-6.

14. CoBepIlIeHCTBOBaHUE KOHBEPTEpHOro mpousBojacTBa ctamm B OAO “MMK” /
P.C. Taxayraunos, B.®. Capsrues, I0.A. bonses, O.A. Hukonaes // Cranb.- 2002.- Ne 1.- C.
12-14.

15. HccnenoBanue CTPYKTYphl U MapaMeTPOB PEAKIMOHHBIX 30H IpU BEpXHEU
NPOJYBKE NPUMEHUTEIHFHO K TMPEKTUPOBAHMIO MHOTOIENIEBBIX KOHBepTepHbX ¢ypm / E.B.
[Tporomnonos, A.I'. Uepnsaresuy, [.A. JlaBpuk, E.JI. MacrepoBenko // U3BecTust By30B. UepHas
metaiyprus.- 2002.- Ne 12.- C. 16-21.

16. OCOOCHHOCTH TEXHOJIOTHMH BBITUIAaBKM KoHBepTepHOH ctasm B OAO MMK /
P.C. Taxayraunos, B.®. Koporkux, A.®. CapsrueB, O.A. Huxonaes, A.Jl. HocoB // Crab.-
1999.- Ne 11.- C. 18-19.

17. JlonyxoB I'.A. HoBoctm uepHOW MeTamuryprum 3a pyobexxom. — M.: Uepmer-
uHpopmanus, 1998.- C. 30-46.

19. Mapounuk ctanm u criaBoB / M.M. Konockos, E.T. [Jon6enko, FO.B. Kamupckuii u
np.: [Tox obmieit pea. A.C. 3youenko. — M.: Mamunoctpoenue, 2001.- 672 c.

20. TaxayrnunoB P.C. IIpou3BoaCTBO cTanu B KHUCIOPOJHO — KOHBEPTEPHOM IIEXe
MarHuTOropcKoro MeTajurypruaeckoro komounara. — Marauroropek: Jlom Ileuatn, 2001.- 148
c.

21. Konecuuko 10.A., CromsipoB A.M. Pacuer mnaBku cTaii B KOHBEPTEPE C
KOMOMHHMPOBaHHOU nojiaue 1yThsa. — Marauroropck: MI'TVY, 2000.- 36 c.

22. KonecuukoB 10.A., CromspoB A.M. OmnpeneneHue OCHOBHBIX IapaMeTPOB
TEXHOJIOTUM IUIAaBKM CTajdd B KOHBEpTEpPE C BEepXHEeW mnojayeil AyThs. — MarHUTOrOpCK:
MI'MA,1996.- 38 c.

23. TexHonoruss MPOM3BOJCTBA CTAIM B COBPEMEHHBIX KOHBepTepHbIX Iexax / C.B.

Konnakos, P.B. Crapos, B.B. Cmoxtuii u np. [log obmeii pen. C.B. KommakoBa. — M.:
Mammnoctpoenue, 1991.- 464 c.

24. ApcentseB ILII., fxosner B.B., Komapor C.B. KonBeprepHsblii mpoiecc c
KOMOMHUPOBAHHBIM 1yTheM. — M.: Metamunyprus, 1991.- 176 c.

25. CoBeplilieHCTBOBaHUE TEXHOJIOTUU BHENEYHON 00pabOTKM KOHBEPTEPHOU CTalIN
/ A.®. Capsprues, A.Jl. Hocos, B.®. Kopotkux u np.// Crans. — 2002. - Nel. — C. 19-21.

26. VYcraHoBKa LMPKYISALUOHHOTO BakyyMupoBaHus no crnocody KTB Ha 3aBone
¢dupmer ERDEMIR TAS, typums/ U.I'ens, C. Yanap, T. Ailixepr, A. Ky0606e// UepHbie
metasuiel. — 1999. - maii. — C. 29-35.

217. Pa3zButne mporeccoB HUPKYISAIMOHHOTO BakyymupoBanusi / H. Jlakumes, A.
[a-nmmoB // HimonansHas metamuryprust. —2002. - Ne5. — C. 66 — 70.
28. O HEKOTOpBIX acleKTax JKCIUTyaTallud BaKyyMHBIX ycTaHoBok OAO MMK/

A.®. Ca-prrues, A.J[. Hocos, B.®. Kopotkux u np.// Ctams. — 2002. - Nel. — C. 19-21.

29. Kynpun B.A. BHeneunas o6paaboTka 4yryHa u ctanu - M.: Meranyprus, 1992.
- 336 c.

30. Kutormmens I'. Packucnenume u BakyymHas oOpaborka cramu. Yacte 1.
TepmoanHa-MHUYeCKHEe U KMHETUYECKHE 3aKoHOMepHOocTH. Ilep. ¢ Hem.- M.: Meramnyprus,

1973.-312c.

31. Kuronmens I'. Packucnenue u BakyymHast oOpadotka cranu. Yacts 2. OCHOBBI
Y TEXHOJIOTHA KOBLIEBOW MeTamnypruu: Ilep. ¢ Hem.- M.: Metamnyprus, 1984. - 414 c.

32. Bueneunoe BakyymupoBanue crainu / A.H. Moposos, M.M. CtpekanoBckui,
I'.'". Yep-HoB u 1p.- M.: Meramnyprus, 1975. - 287 c.

33. Pagunuposanue cmanu unepmuvim eazom / K.II. baxanos, U.Il. bapmomun,
H.H. Bra-cog u op..- M.: Memannypeus, 1975. - 230 c.

34. Pagunuposanue cmanu cunmemuuecxum winakom / C.I". Bounos, A.I'. lllanumos,
JI.@.Kocoti u dp.- M.: Metannyprus, 1970. - 463 c.

35. Coxkonos I'.A. Baeneunoe papunupoBanue ctanu.- M.: Meramryprus, 1977. -

206 c.



36. Kynpun B.A., ITapma B. TexHonorus nonydeHus: KaueCTBEHHOU cTaiu.- M.: Me-
tamtyprus, 1984. - 320 c.

37. CwmupnoB H.A., Kyapun B.A. PadpunupoBanue ctaiam mpoyBKOM MOPOIIKaMHU B
neun U Kosie.- M.: Meramryprusi, 1986 (IIpoGiieMsl cranemiaBuisHOTO POU3BOICTBA). - 168
c.

38. Sxymes A.M. CipaBoYHHK KOHBepTepiuKa.- Yensiounck: Meramnyprus, 1990. -
448 c.

1.3. «Teopus pa3iauBKU U KPUCTATUTU3AIUH CTAJH.

1. Teopus 3arBep/ieBaHMs CTAIBHBIX CIIUTKOB U HEMPEPHIBHOJIMUTHIX 3arOTOBOK.
TennoBbie MPOUECCHl NP KPUCTATUIU3ALUU CTATIbHBIX CIUTKOB U HEMPEPBIBHOIUTHIX
3arOTOBOK.

OCHOBBI TEOPUU KPUCTAJUIM3ALMN PACILIABOB.

CrtpoeHure HenpepBhIBHOIUTHIX 3aTOTOBOK U CIISIOOB.

TexHonornueckoe 060pyI0BaHKE ISl Pa3IMBKU CTAJIH.

HenpepoiBHas pasinBka cTaiu.

MamuHbl  HempepbhlBHOTO  JuThs  3arotoBok (MHJI3):  ocHOBHblE — THIIBI,

KOMIIOHOBOYHBIE CXEMbI, KOHCTPYKIIMH OCHOBHBIX arperaTos.

8. JledekTbl HempephIBHOJIUTHIX 3arOTOBOK: IOBEPXHOCTHBIC, THE3000pa3Hble U
OCEBbIC TPEIIMHBI, M0ACA, OCEBAsg U TOUYEUHAS] HEOJHOPOJHOCTH ITy3bIpH, HIJIAKOBBIC
BKJIFOYEHUSI.

9. Bimsame cocrosauss MHJI3 u mapameTpoB pa3iuBKA Ha pa3BUTHE 1e()EKTOB.
CrniocoObl peaynpexaeHus U yCTpaHeHHs 1e(heKTOB.

no

No ok w

Jluteparypa aJist HOATOTOBKU:

1. burees B.A., CromspoB A.M., BammaxmeroB A.X. Meramiyprudeckue
TEXHOJIOTHH B BBICOKOIIPOM3BOIUTEIHHOM 3JIEKTPOCTANICIIIAaBUIILHOM Iiexe: y4del. mocooue/
Maruuroropck: M3n-so Marauroropcek. roc. Texs. yH-ta uM. I'.1. Hocosa, 2014. — 308 c.

2. KonecuukoB 10.A., bymanoB b.A., CromapoB A.M. Meramnyprudeckue
TEXHOJIOTUM B  BBICOKOMPOM3BOAWTEILHOM KOHBEPTEPHOM  Iiexe: yueb. mocobue/
Marnurtoropck: M3a-so Marauroropck. roc. Texs. yu-ta uM. I'.1. Hocona, 2014. — 308 c.

3. CromsspoB A.M., CenuanoB B.H. HemnpepriBHas paznuBka ctanu. YacTh nepaas.
Koncrpykuus n obopynosanune MHJI3: Yuebnoe nocobue. — Maruuroropck: 'OY BIIO
«MI'TY», 2007. — 154 c.

4. CronspoB A.M., CenuBanoB B.H. TexHosorus HenpepbIBHOW pa3iMBKU CTaJU:
Yuebnoe nocobue. — Maruutoropck: 'OY BITO «MI'TY», 2009. — 78 c.

5. CromspoB A.M., MomkyHnos B.B., KazakoB A.C. Msrkoe o0Gxarue cisiO0B mpu
pasnuBke TpyOHOU cTamum Ha kpuBosnuHeiHO MHIJI3 ¢ BepTHKanbHBIM y4acTKOM. —
Marnutoropck: M3n-so Maraurtoropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2012. — 116 c.



2. lIxkana oneHUBAHUS BCTYNHUTEJIbHOI0 HCNIBLITAHUSA (OIMH BOIPOC)

Bana

XapakTepucTHKA 0TBETa

1. OtBer Ha TMOCTaBJICHHBIM BOMpPOC B OwWjere W3IArarTCa JIOTMYHO,
II0CJIEI0BATENbHO U HE TPEOYIOT JONOJHUTEIbHBIX HOSICHEHHH.

2. JIeMOHCTPUPYIOTCS TITyOOKHE 3HAHHS JUCIUIUIMHBI CIICIIUATbHOCTH.

3. Jlenarotcss 000CHOBAHHBIE BBIBOIBI.

4. OTBET CaMOCTOSITENbHBIN, P OTBETE MCIIOJIb30BAHbI 3HAHUS, IPUOOPETEHHBIE
paHee.

5. CchopMupoBaHbl HABBIKM HCCIE0BATEIBCKON I TETLHOCTH.

1. OTBeT Ha NOCTABJICHHBIN BONPOC B OMIIETE M3/1AaraloTcs CUCTEMATU3UPOBAHO U
IIOCJIEZI0BATENBHO.

2. JleMOHCTpUpYETCs yMEHHE aHAIM3UPOBATh MaTepUall, OJHAKO HE BCE BBHIBOJIBI
HOCST apryMEHTUPOBAHHBIM U TOKA3aTECIIbHBIN XapaKTep.

3. Marepuan wu3naraeTcsi yBEPEHHO, B OCHOBHOM IIPaBMJIBHO JAaHBI BCE
ONPEIEICHUS U TIOHSTHS.

4. JlomymeHsl HeOOJBIIME HETOYHOCTH MPH BBIBOAAX U HCIHOJIb30BAHUU
TEPMHUHOB.

. IIponeMoHCTpUpOBaHbI HABBIKU MCCIEA0BATENBCKOMN NEATEIBHOCTH.

. JlomyckaroTcsl HapylIeHHsI B TIOCIE0BATENbHOCTH U3JI0KEHUS IIPU OTBETE.
. IeMOHCTPUPYIOTCS MOBEPXHOCTHBIE 3HAHUS JUCLUILINH CIIELUAIBHOCTH.

. IMeroTcs 3aTpyiHEHMS C BBIBOJIAMH.

. Onpenenenus U NOHATHA JaHbl HE YETKO.

. HaBbIkM uccie10BaTeabCKON AEATENBHOCTU IPEACTaBIEHBI C1a00.

=R LN =

Marepuan wu3Jiaraercsi HENoCJIeI0BaTeIbHO, COMBUMBO, HE IMPEICTABISET
OTIpeICIICHHOM CUCTEMBI 3HAHUN TI0 TUCIUTLINHE.

2. [lonymieHbl rpyOble OIIMOKHU B ONPEAETCHUSIX U TTOHATHUSX.

3. OTCYTCTBYIOT HABBIKH MCCIICIOBATEIHCKON JAESTEIHHOCTH.




3. IlpumMep 3K3aMeHAIIMOHHOTO OHJIeTa

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit dexeparm
denepanabHoe rocyIapcTBeHHOE 010/IZKeTHOe 00pa3oBaTeIbHOE yUpe:KIeHHne
BbICIIIET0 00pa30BaAHUA
«MarHuToropckmii rocyiapcreeHsblii texaudeckuii ynusepcurer um. I'.1. Hocoa»

YTBEPXIAIO

[Ipeacenarens MpuEeMHON KOMUCCHUH,

pexkrop ®I'BOY BO «MI'TY um. I''1. HocoBa»
Yyxun M.B.
«_» 2019 r.

SK3AMEHAIIMOHHBIM BUJIET Nel.

1.CripbeBble MaTepUalIbl IOMESHHOW TUTABKH, TPEOOBaHUs K KauecTBy (5 Oa/wios).
2. Kimaccnveckast TeXHOJIOTHSI KUCIIOPOAHO-KOHBEPTEPHOM T1aBKu (5 6asioB).
3. JledekThl HEPEPHIBHOIMUTHIX 3ar0TOBOK (5 0aJIoB).



ITPOI'PAMMA

BCTYNUTEIHHOTO UCIIBITAHUSA IO CIICLUCIUILTUHE
Hanpasienune 22.06.01 TexHoJsiornu Mmatepuajion

HanpaBnennoch MeTa.]I.]'Iypl"I/Iﬂ YECPHBIX ME€TAJLJIOB

CocraBUTENN:

[Tpodeccop xadeapsl TEXHOIOTHH METAUTypIUU M JIMTEHHBIX MPOLECCOB, JI-p TEXH.
Hayk burees B. A.

[Tpodeccop xadeapsl TEXHOIOTHH METALUTypIUU M JIMTEHHBIX MPOLECCOB, JI-p TEXH.
Hayk Cubararymmun C. K.

[Tpodeccop xadeapsl TEXHOIOTHI METALUTyPTUU M JIMTEHHBIX MPOLECCOB, JI-p TEXH.
Hayk CrossipoB A. M.



