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IlepeJiik TeM Ta peKOMEHI0BAHOI JITEePATyPH JJIs1 BCTYNHOIO iCIIUTY /10
acCHipaHTYPH 32 OCBIiTHbO-HAYKOBOIO nporpamoro 136 «Merayprisp»

Tema MeTtauayprist 4aByHY

1. 3aranpHa XapaKTEpUCTHKA JOMEHHOTO BUPOOHUIITBA 1 WOTO 3HAYCHHS Y
BUPOOHUYOMY UHUKII 4OpHOI MeTanyprii. OCHOBHI €Tanu PO3BUTKY JOMEHHOIO
BUpoOHHUIITBa. CxemMa JOMEHHOIo BUPOOHHUITBA Ta JOMEHHOro mpouecy. Cxema
poOoTu noMeHHOi neyi. YMHHMKHM, 1O JIMITYIOTh 30UIbIIEHHS NPOJYKTUBHOCTI
medi 1 3HWKEHHSI BUTPaTH KOKCy. HeoOXiqHICTh MiATOTOBKYA CUPUX MaTepialiB J0
JOMEHHOI M1aBKU. [lepcrieKTHBY pO3BUTKY JOMEHHOI'O BUPOOHUIITBA.

2 [TanuBo noMeHHOI TuIaBKU. By nmanuBa, 110 3aCTOCOBYETHCS B JIOMEHHI T
wiaBii. Bumorn po pomenHoro mnanuBa. Kokc sK OCHOBHMM BHJ TanuBa
noMeHHoro mnporecy. OyHKIi KOKCy B TOMEHHOMY Ipolieci. Bumoru no siKocTi
KOKCY.

3 Pynu, dmrocu 1 ix 3aminHuky. 3anizHi pyau. PygoyTBoproroui MiHepanu.
Minepasioriudi TUIU pyJ 1 X BiIacTUBOCTI. HaliBa)uBiIIi BIACTUBOCTI Py, IO
BU3HAYAIOTh 1X METaJypriiHy IIHHICTb: BMICT 3aji3a, 30aradyyBaHICTh, CKJIaJ
MOPOXKHBOI MOPOJIM, HASIBHICTH JIOMIIIOK, (PI3UYHI BJIACTUBOCTI. 3amacu 3ajli3HUX
pyxl y cBiTi 1 B YkpaiHi. Po3MilleHHs1 3ami30pyAHUX POJOBMILN IO paloHAX
VYkpainn. XapakTepucTHKa BITYM3HSHUX POJOBHIN 3ali3HUX pya. HalBakmusimmi
3T30pY/IHI POJOBHINA 32 KOPJIOHOM.

Mapranuesi pyau. [Ipu3HadueHHs MapraHIEBUX pPyA B JOMEHHIM TUIaBIIi.
Pyno —yTBoprotodi 3'eHaHHS Maprasirp. BuMoru mo sKoCTi MapraHieBHX py/I.
OCHOBHI pOJIOBHUIIIAa MAPTAHIIEBUX PY/I.

®imrocu JoMeHHOI 1iaBku. [Ipu3HadyeHHd (IIOCIB B IOMEHHOMY IPOLECI.
Tunn

dmrociB. Buau ¢tocis, 1110 3aCTOCOBYIOTHCA: BAIHSAK, KpEiiia, YepenanrHuk,
KBaplLUTH, TUIABUKOBUWA NUIaK Ta 1H. Bu3HaueHHS QIIIOCYI04Oi CIPOMOMXKHOCTI
BaITHSIKIB.

BB ocHOBHHX (PITFOCIB HA TOMEHHUH Ipoliec. 3aMIHHUKU Pyl 1 (IIIOCIB Y
JOMEHHOMY BUPOOHUITBI. [IpuHIIMIM MeTamypriiHOI OIIHKKA CHUPHX MaTepiaiB.
Bumoru 10 SIKOCTi cupux mMartepiaiB.

4 TligroroBKa cMpUX MarepiaiiB 10 JOMEHHOI IJIaBKu. MeTa, 3HaUeHHs Ta
€(EeKTUBHICTh MIJATOTOBKM METANypPriiHOT CHUPOBUHU JO JIOMEHHOI ILJIaBKH.
CnocoOu miaAroToBku cupux matepiamiB. JpoOneHHs 1 moapiOHeHHs. 3aBAaHHS,
METOJIM 1 MOKa3HUKHU IpoOaeHHs. bynoBa 1po0dapok 1 MIIMHIB ISl TOAPIOHEHHS, 1X
3aCTOCYBaHHS Ha METATYypriiiHUX 3aBojax 1 ¢adbpukax 30araueHHs. ['poxodyeHHs 1
kinacudikarisg. Mera, XapakTepUCTHKa 1 ITOKa3HUKU TIPOIECIB TPOXOYEHHS 1



knacugikamii. bymoBa rpoxoTiB 1 kiacudikaTopiB, IX 3acCTOCYBaHHS TIpH
MirOTOBIII CHUPOBUHU 10 JIOMEHHOI IUiaBkW. Buman pyn 1 BamHskiB. Merta
IPOLIECIB BUNIATY 3aJII3HUX Y[ 1 BanHsKiB. [Ipuctpoi nis Bunamny.

30arayeHHs 3ali3HUX 1 MapraHueBux pya. Mera 30aradueHHs. Pi3uyHI
OCHOBH 1 TEXHIKO-€KOHOMIUHI TIOKa3HWKHA PI3HUX CIOCO0IB 30araueHHSI.
Pynopo36upanns, mpomuBka. ['paBitamiiini mMeTonu 30aradeHHs (BiACaKCHHS 1
30aradeHHsl y BaXXKMX CYCIEH31sX). 30aradeHHss MeTrojoM (uoramii. MaruitHe
30arayeHHsi, OyJnoBa MarHiTHMX cemaparopiB. (CxeMH JaHIIOra amnapariB
30arauyBajibHUX (HaOpPUK.

VYcepennenns matepianiB. HeoOX1IHICT yCepeIHEHHS CHUpPUX MaTepialiiB
noMeHHoi 1aBku. [lokazHuku mporeciB ycepenHeHHs. MeToau ycepeaHeHHs, iX
edextuBHICTh. CTaH 1 NMEPCHEKTUBU PO3BUTKY YCEpPEAHEHHS JOMEHHOI CHPOBUHH.
OKycKyBaHHS 3ali30pyAHUX MarepiajiB. 3arajbHa XapaKTepUCTUKA, CY4aCHHIM
CTaH, 3HAYEHHA 1 MEpPCHEKTHUBU PO3BUTKY KOXKHOTO 3 METOMIB BUPOOHMIITBA
OKYCKOBaHOI CUPOBHHH. SIKICTh OKYCKOBAHMX 3aJI130PyIHUX MaTepialiB.

5. BupoOuunro armomepary. CxeMa arjoMepaiiiHOrO MpPOIIECY.
BuHuKHEHHS Ta PO3BUTOK MPOIECY aryioMepallifHoOro cmikaHHs B 1mapi. Di3uko-
XIMIYHI OCHOBM TIPOIIECY CIHIKaHHS arjoMepary. XiMIYHUN Ta MiHEpaJoridyHUN
ckJiaj armomepary. TexHosoriuHa cxema ariiomepaiiinoi ¢gabpuku. Ilpuitom Ta
CKJIaJlyBaHHSl IIMXTOBUX MarepiamiB. I[liroroBka arjioMmepaiiiHOl IIUXTH 10
CIIKaHHS: YCEpPEAHCHHS MaTepialiB, IMIATOTOBKA KOMIIOHEHTIB IIUXTH IO
TPaHYJIOMETPUYHOMY CKJIaJly, O3YBaHHS, 3MIIIYBAaHHS 1 OTPYAKYBaHHS IIMXTH.
KoHncTrpykiiss cTpiukoBoi  arjoMmepaiiiitHoi mamuau. OOnagHanHda Ta OynoBa
arsiomepailiitHoi gpadpuku. PO3BUTOK T€XHOJOT1i BUPOOHUIITBA arjiomepary.

6. BupoOuunrTBo oxatuiiiB. OOCTaBUHM, 1110 BUKJIHUKAIM HEOOXIJIHICTh
CTBOPEHHSI 1 PO3BUTKY LBOIO CHOCOOY OKYCKYBAaHHS 3ali30pYAHOI CHPOBHUHHU.
OnepkaHHS CHUPUX OKATHINIB. 3MIMHIOYHN BUINAT OKAaTHINB. PDi3UKO-XiMIYHI
IPOIIECH, IO CYMNPOBO/DKYIOTh 3MIIHIOIOYNNA BUMAl okaTuimiB. OOiagHaHHS
¢dabpuk orpyaKyBaHHS, IPUCTPOI JJISI OTPYAKYBaHHS IINXTH, Oyl0Ba MaIIvH IS
Bunany okatumriB. KomOiHOBaH1 yCTaHOBKH JJisi o0nainy OKaTHUIIIB Ty PemriTka-
TpybOuacra miu-OxonomxKyBad.

7. Pyx martepianiB i ra3iB B AOMeHHIN medi. [IpoTuTedis mmxtu 1 ra3y sk
YUHHUK, [0 BHU3HAYa€ BUCOKY EKOHOMIYHICTh JOMEHHOI Ieui. PyX mumxTu B
nomeHHIM meui. HeoOxigHi 1 JOCTaTHI YMOBHM OINYCKAHHS IIHUXTH: 3MCHIICHHS
00'eMy MarepialiiB B Me4l 1 HAsIBHICTh PYIIIAHOI CUIU (aKTUBHOI Baru). YnHHUKWY,
10 BIUIMBAIOTh HA AaKTUBHY Bary CTOBMNA MIMXTOBMX MarepianiB. llIBuakocTi
OIyCKaHHS IIMXTH B mepepi3 neyi. Pyx MarepianiB B HIKHIA 4yacTHHI nedl. Pyx
ra3iB B JIOMEHHIN meyi. ['a30MpOHUKHICTh HACHIHOI MacH B IIapi, cCrocoOu Ti
KOHTPOJIIO. 3alIeKHICTh BTPAaTU TUCKY Ta3iB, M0 PYXalOThCS B IIApl CHUMIKUX
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MaTepiamiB, Bif (I3MYHUX BJIACTUBOCTEH MaTepialiB 1 MapaMeTpiB Ta30BOTO
NOTOKY. YMHHMKH, 110 BIUIMBAIOTh Ha PO3IMO/AL KOMIIOHEHTIB IIMXTHU MO Pajalycy
KOJIOUTHMKA TPy 3aBaHTaXEHHI MarepiaiiB B JoMeHHY 1miy. KepyBaHHs
pO3MOAIIIOM MaTepiajiB Ha KOJOIIHUKY JIOMEHHOI Tie4l MIIAXOM 3MIHHU
TIOCITITOBHOCT1 3aBaHTA)KCHHS, PIBHS 3aCUITy Ta BETWYMHH 0/1a4i.

8. Ilpouecu BigHOBICHHS B JOMEHHIM medi. Cxema BiJHOBIICHHS 3aili3a 3
OKCHJIIB B JIOMEHHIH meul. TepMoauHaMiuHi YMOBHU BIJIHOBJICHHS 3ajTi3a OKCHIOM
BYTJIELIO 1 BOAHEM. TepMoauHaMIKa 1 KIHETHKA PeaKIlii B3aeMO/Iii BYIJICII0 KOKCY
3 BYIVIEKMCJIOTOK 1 BOJSHOK Mapor. MexaHi3M NpsMOro BiJHOBJIEHHS 3aii3a
BYTJICIIEM KOKCY 3 TBepoi (ha3u Ta i3 3aiizuctoro nuiaky. [lopiBHIHHS psSMOro i
HENpPSIMOTO BiJTHOBJICHHS, BIUTMB 1X BIZIHOCHOTO PO3BUTKY Ha BEIUYMHY HEOOXITHOT
BUTpaTH KOKCy. CHIBBIIHOIIEHHS MK peaJbHUM 1 ONTHUMAJIbHUM CTYIEHEM
PO3BUTKY MPSMOTO BiAHOBJIEHHS 3aJli3a. MeXaHi3M 1 KIHETHKA BITHOBJICHHS 3aJTi3a
razamu. BigHoBnenas Mn, Si, P B noMeHHI1 neul.

9. VTBOpeHHs dYaByHy Ta IuUIaKy. HaByrnemioBaHHS BiTHOBIIEHOTO B
JIOMEHHIN medi 3aji3a. Peakitis po3kiagaHHs OKCHIY BYIJICINIO, il poib B MPOIEC]
HaBYyTJCIIOBaHHS 3aii3a. [lnaBieHHs yaByHy B JOMEHHIN medi. HaByriemroBanHs
pinkoro 4aByHy. llepexim B YaByH IHIIMX JOMIMIOK: Maprasiio, ¢ocdopy,
KpeMHI10, cipku. [1ociiIoBHICTh eTaniB NUIAKOYTBOPEHHS B IOMEHHIM nedi. Ckiaf
1 BIACTUBOCTI MEPBUHHUX IUIAKIB, iX BIIHOCHA KUIbKICTh. BIUIMB pi3HUX YMHHUKIB
Ha TeMIEpaTypHUH IHTEpBaJ 1 BUCOTY 30HU NUIAKOYTBOPEHHS. 3MiHA CKIAfy 1
KUTBKOCTI IIJIAKy Ha MUIAXY HOro pyxy BiJl TOPU30HTY IUIAKOYTBOPEHHS /10 TOPHA.
[IpomixkHi 1 KiHIEBI NUIaKK. BIiWMB 1mIjaky Ha CKJIaJ 4YaByHY. YMOBHU
necynb(dypallii 4yaByHy B JIOMEHHIM Ieyl 1 mo3amiuyHa Aecyib]ypaliis, METOJH,
yCTaTKyBaHHSI.

10. TemmoBi mpomecw B AOMEHHIM Tiewi. [OpiHHS ByrJemmo B
OKHCITIOBAILHUX 30HAaX (YypMEHHX BOTHHUIN. 3MiHAa CKJIaJy Ta3y Ta #oro
TeMIepaTypHu B ropHi 1o oci ¢pypmu. Teopernyna temrneparypa ropinusa. Po3mipu
30H TOPiHHS 1 YMHHMKH, 110 BU3HAYAIOThH iX. 3aKOHOMIPHOCTI TEIUIOOOMIHY MIXK
MaTepiaJlaMi 1 ra3amMi B NPOTUTEUIMHUX TEIo0OMIHHUKAX. TermnooOMiH Mixk
MOTOKAaMU IIUXTHU 1 Ta3y B JOMEHHIM meyi. 3MiHa TeMIepaTyp LIUXTU 1 ra3zy 1o
BHUCOTI TMedi. 3MiHa TeMIepaTypu IO paalyCcy JOMEHHOI Tedli Ha pi3HHX i
ropusonTax. Ckiaa 1 KUIbKICTh TOPHOBOTO Ta3zy. 3MiHa CKJIAAy 1 KUIBKOCTI ra3iB
Opv TMPOXO/KEHHI iX 4Yepe3 JOMEHHY IMid. YWHHUKH, 110 BU3HAYaAIOTh CKJIAJ
KOJIOITHUKOBOTO ra3y. CKiaj KOJOIIHHKOBOTO Ta3y SIK MOKa3HHWK XOJy MPOIIECiB
BIJIHOBJICHHS B JOMEHHIM nedi. Metoau iHTeHcudikalii JOMEHHOTO MPOIIeCy.

11. Hosi mpouecu OKyCKyBaHHSI Ta BHUPOOHMIITBA 3aili3a. 3aKOHOMIPHOCTI
PO3BUTKY TEXHOJIOTTYHUX CHCTEM, HANPSIMKH PO3BUTKY BUPOOHUIITBA arjioMepary,
riOpuaHUX MaTepianiB, JOCHIIKEHHS B 00JIacTi MiJATOTOBKH MeETalypriiHOi



cupoBuHH. HOB1 TexHOMOr1i y BUpOOHMIITBI aryiomepary i okaTtuiiiB. [Iporo3uirii
00 pecypco- Ta eHepro3oepexeHHa. HwuszbkoTeMnepaTypHi TEXHOJOTIT
OKyCKyBaHHs. be3BumamroBanbHi  METOAM  OKycKyBaHHsA. HoBi  meromm
OpUKEeTyBaHHS MeETalmypriiHoi cupoBuHH. OKYCKYBaHHS 3a TMPUHIIAIIOM
KokcyBaHHs. CyMileHi TpoIecH BUPOOHWIITBA TIOPUIHUX  OKYCKOBAHHX
MaTepialiB  OKHCIEHOro copraMmeHnty. CyMilieHl MpoIecu OKYCKyBaHHS Ta
MeTajizali 3aai30pyJaHOoi CUPOBUHU. MeTamizals 3ali30pyJHUX MaTepiaiiB y
TpyOuaTux Ta MIaxTHUX Tmedax. [lo3amomeHHe oTpuMaHHs 3amiza. TexHomorii
NOMEPEIHBOr0 BIJHOBJIEHHS 3ali30pyAHUX MarepianiB. IIpsme BiIHOBIEHHS
3amiza. [lifroroBKka CHPOBHHHU Ta MajluBa 10 MPSAMOro BiAHOBICHHS. BUpOoOHUIITBO
kpuii. CupoBuHA 1 arperaTu Ijisi BUPOOHMIITBA KPHIl, BUIAUICHHS METAJIEBOTO
3ami3za. BukopuctanHs mnpopaykiii Oe3kokcoBoi Meranyprii. OIiiHka mpoleciB

PexomenoBaHa Jiteparypa
1. Edumenko T'.I'., Tummenndpapd A.A., Jleuenko B.E. Meramnyprus
yyryHa. K.: Buma mkona, 1988. - 351c.
2. BockoOoiinukoB u ap. Obmas meramnyprusi. M: Meramnyprus, 2004, —
551 c.
3. Meraiumyprust uyryHa: YueoHuk aist By30B / E.®d.Berman, b.H. XKepebun,
A.H. IloxBuchesB u ap. — M.: UKL «Akanemknauray, 2004. — 774 c.

Tema Metaaypris cradii

1. CydacHuii cTaH Ta CTPYKTypa CTaJICIJIaBUILHOTO BUPOOHUIITBA.
CyvacHi cnocoOu MacoBOro BHUPOOHHMIITBA CTalll 1 iX xapakrtepuctuka. [lman
CTAJICIUIABUJIBHOTO 1I€Xy 1 OCHOBHI BaHTA)KOMNOTOKH, KOHCTPYKI[lI OCHOBHHUX
TEXHOJOTIYHUX arperariB. 3arajbHl BIJOMOCTI MPO IIMXTOBI MaTeplaju IUIABKH.
[lnaku craneruiaBmwiIbHUX MPoOIeciB. TeXHOJOriYHAa cXeMma BUPOOHHUIITBA CTall.
KonpeptepHi ciocoOu BUIIIIABKHU CTaJll, iX 0COOIMBOCTI. TEeXHOIOT1s KOHBEPTEPHOT
TUTABKH.

2. Knacudikaiiist Ta MapKyBaHHS cTal

3. 3aranpHa (Pi3uKO-XiMivyHA XapaKTEPHUCTHKA CTANCTIaBUILHUX MPOLECIB Ta
OCHOBHI peakKIlii y cTaJeruiaBlIbHIX BaHHAX.

4, Pi3HOBHIM 1 BapiaHTH KOHBEPTOPHHUX IIPOIECIB IOBITPSHOTO JIyTTS.
bynoBa 1 cxema poOOTH KOHBEPTEPIB JOHHOIO TOBITPSHOIO  JIYTTS.
becemepiBchbKU Mpollec: MaTepiaiud I Mpoliecy, TEXHOJIOris OeceMepiBChKOi
IUTABKHA, OCOOJIMBOCTI OKHCJICHHS JOMIIIOK, TEIUIOBHA OallaHCc TpoIIecy,
BJIACTUBOCTI 1 3acTocyBaHHS OeceMepiBChbKOi cTami. ToMaciBCbKHH MpOLEC:
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0COOJIMBOCTI MPOIIECY, TEXHOJIOTTYHI MEPioaM TUIABKH, OCOOJHUBOCTI OKHCICHHS
JIOMIIIIOK, PO3KUCIEHHS 1 HaBYIJICIIbOBYBAaHHS CTajl, TEIUIOBUH OanaHc
TOMAacCIBChKOI IJIABKU.

5. KonBeprepHuid mnpouec 3 MNpoAyBaHHAM KHUCHEM 3Bepxy. CyTHICTh
KHCHEBOKOHBEPTEPHOTO TMPOIECY 3 BEPXHIM MAYTTSAM, TEpeBarud 1 HETOIKH.
KoHcTpykiiiss koHBepTepa, IPUCTPI OKPEMUX EIEMEHTIB 1 ixHe (DyHKIIOHATbHE
NpU3HAYEHHS, CXeMa KIAJKU BOTHETPUBKOI (yTEpoBKH 1 ii 3HOIIyBaHHS,
KOHCTPYKIIii 3aCTOCOBYBAaHUX JYTTEBUX MPHUCTPOIB, OXOJOKEHHS 1 OUUIICHHS
KOHBEpPTEpHHUX Tra3iB, ycraTkyBaHHs. LluxToB1 Marepianu 1 BHMOTH, LIO
CTaBIATbCS 10 HuX. [lopAamok TpoOBeAeHHS  TEXHOJOTIYHHMX  OIeparlii
KOHBEPTEPHOI'0 MpoIeCy (3aBajika IIMXTOBUX MaTepialliB y KOHBEPTEpP, MPOIYBKa,
noBajika KOHBEpTepa i BiAOOPY NMpoOU METaly 1 BUMIPY TEeMIIEpaTypH, BHITYCK
MeTajy, pPO3KUCICHHS Ta JICTYBaHHsI ), IXHsI TPUBAJIICTh 1 OCOOJIMBOCTI.

6. TexHosorii Ta 0COOJIMBOCTI KOHBEPTOPHUX MPOIIECIB 3 JOHHOK KUCHEBOIO
npoayBkoto. IlepenymMoBH CTBOpPEHHS MpoIeCy 3 JOHHOIO TIOJA4€l0 KHCHIO.
[lepeBarn AOHHOTO NYTTSI B MOPIBHSHHI 3 BEPXHBOIO MPOAYBKOIO KHUCHEM, MOTO
Hepomiku. (OcoOIMBOCTI  KOHCTPYKIII KOHBEPTEPIB 3 JIOHHOK MPOJYBKOIO;
KOHCTPYKI[iSl AYTTEBUX NPUCTPOIB; 3aCTOCOBYBAHI Ta3W U PIIMHU K 3aXHCHI
3aco0M; mapaMeTpu AYTTEBUX MPHUCTPOIB, iXHS KITBKICTh 1 CXEMH PO3TAITyBaHHS B
JHUI KOHBepTepa. yTTeBuil pexxuM: TEXHOJIOTYH1, TEPMOJMHAMIYHI 1 KIHETUYHI1
0COOJIMBOCTI IOHHOT KUCHEBOI MPOAYBKH, BIUIMB HA TAPOANHAMIKY BaHHH, TPOIEC
[IJIAKOYTBOPEHHsS. MOXIIMBOCTI MpoIlecy IO Tepepolill YaBYyHIB PIZHOTO
XIMIYHOT'O CKJIaAy ¥ BUIUIABKH CTaJIH.

/. Pi3HOBUAM 1 BapiaHTH MOJOBUX MpolieciB BUpOoOHHUIITBa cTam . OCHOBHI
0COOJIMBOCTI 1 PI3HOBUAM MapTeHIBCbKoro mpouecy. KoHcTpykuis 1 poGora
MapTeHIBCbKOI nedl. [lepionn MapTeHIBCHKOI IUIABKM 1 IXHE 3HAY€HHA. TerioBa
poOoTa MapTEHIBCHKOI Ie4i, MaTepialibHUi 1 TEIJIOBUH OallaHCH TMPOIIECY.
OcobnuBocTi TexHOJorli TuiaBku crami. OCHOBHUN MapTEHIBCHKHUI MpOIlEC.
HanpsiMku iHTEeHCU}IKaLlil MapTEHIBCHKOT'O MPOIIECY

8. Cyrp Ta MeTomuM pO3KHCIEHHS Ta JieryBaHHa ctam. Crnocoou
PO3KHMCIIEHHSI CTalll, IXHS XapakTEpUCTHKA, BHKOPHUCTOBYBaHI MaTepiaJiH.
[IpakTuka 1 0COOIMBOCTI PO3KUCICHHS 1 JIETYBAaHHS CTall y MApTEHIBCHKUX IEYax.
TexHomoris  MONEPEIHBOTO  PO3KUCIEHHS B M€Yl  HU3BKOCOPTHUMU
pPO3KMCITIOBAaYaMH 1 BTOPUHHUMH  MarepianamMu. PO3KHUCIEHHS  KHCHEBO-
KOHBEPTEPHOI CTajll 3 BHUKOPHUCTAHHAM PI3HUX 3ac00iB MO3amiyHOi OOpOOKH.
CydacHa TEXHOJIOTiSI BUPOOHMITBA, B T.4. PO3KHUCIECHHA 1 JIETYBaHHS CTaJIH
nymiekc-tiporecom (craneraBuiibauil arperat — AKIT — VD / VOD). Texnomnoris
PO3KHUCIICHHS JIErOBaHO1 CTaJIi.



9. Cytb, 3aBIaHHsA Ta METOJIU T03aarperaTHoi oOpoOku crtami. 3agadi, sKi
BUPIIIYIOTHCS TIPHU T03arivHiil 00poo1i ctani. IcHyrodl criocobu oOpoOku Merany
y KOBIII, iXH4 Kiacudikaiiss. MeToau BIIAUICHHS 1IJIAaKiB Bl METay MPU BUITYCKY
3 KOHBEpTepa.

10. OcobmuBocti 00pOOKM CTani BakyyMOM (KOHCTPYKIIisl arperaris,
TEXHOJIOT1i , pe3yabratu 00pobOku). OOpoOka Merany miJg BaKyyMOM Y KOBIII,
BaKyyMyBaHHsI OKpeMUX TOpuid Merany ( TIOPIIIOHHE BaKyyMyBaHHS i
IUPKYJIALIIHE), BAKYYMYBaHHs cTpyMeHI0 OOpoOka MeTany BaKyyMOM 1 KHCHEM.

11. KommiekcHa 00poOKa cTaji y KOBIII Ha YCTaHOBKaX JIOBOAKU METay Ta
,KiBII-mia ”.Crioco0u mepeminryBaHHs ctajii B KoBir. OOpoOka ctami iHepTHUMH
razaMd. BIyBaHHS TOpOIIKONMOAIOHMX peareHriB B MeTan. BukopuctanHs
nopomkoBoro apory. OOpoOka Mertaly IIJakaMd 1 I[IJAKOBUMU CyMIIIaMHU.
HarpiBanns merany B kopiri. KomrmiekcHe no3amniune padinyBaHHS

12. OOGnagHaHHS Ta TEXHOJIOTIS PO3JIMBKM CTall B 3JIMBKHU. Y CTATKyBaHHS
JUIS. pO3NIMBaHHS CTadl B 3iuTKU. Kpucrtanizalis cTajJeBoro 3JIMTKa, 0COOIUBOCTI
OylOBH 3JIMTKA CIOKIMHOI, KHUIUIA4Y0i ¥ HamiBCHOKiMHOI cTami. OcobiuBocTi
TEXHOJIOT1i PO3JMBaHHA cTall 3Bepxy M cudoHoMm. Buam Opaky crani, mo
PO3IUBAETHCS B POpMHU (BHIITMBHHUIII).

13. Cytp Oe3mepepBHOI PO3JIMBKK CTajl, TUMM Ta OOJATHAHHS MAaIlWH
Oe3nepepBHOro autTs 3aroroBku (MbBJI3), Texnomnoris po3nusku. bynosa MBPC,
OCHOBHE OOJaJHaHHSA 1 (YyHKIIOHaJIbHE #oro mpusHaueHHs. Pobora cydacHux
ycTaHoBOK. OcCOONHMBOCTI  TEXHOJIOTIT Oe3mepepBHOrO  PO3JMBAHHA  CTall.
Knacudikariis crnoco6iB 30BHINIHIX BIUIMBIB Ha MeETajl, IO KPHCTATI3YEThCA.
OnTtuMizaliiss ymMoB (opMyBaHHsS Oe3MepepBHO- JUTUX 3JUTKIB. YTBOpPEHHS M
po3BUTOK JAe(EKTIB Yy 3aroTiBIli, IO BiaJuBaeThca. OnepxaHHS 3aroTiBOK,
O0JM3bKHUX 3a (OPMOIO M MEPETMHOM JI0 T'OTOBOro npokary. CTpykTypa SKICTh
CTaJICBUX 3JIUBKIB Ta 0€3MEPEPBHOIUTUX 3arOTOBOK.

PexomenoBana Jireparypa
1. Texnonorii miaBumeHHsa sikocti cram /O.I.Beanuko, O.M.CrossHoB, b.M.
boituenko, K.I'. Hizses/ — JlninponerpoBebk: Cepennsik T.K., 2016. — 196c¢.
2.«TexHomorii oOpoOKM cTami y TEpPeAKpPUCTANIZAIIAHUANA  TIepiox  TpH
oesnepepsHomy  posnuBanHi/  €.B. Cumerin, K.I'. HizseB, .M. CtosHOB,
B.T". I'epacumenko, C.B. XKypasnrosa, JI.C. MomuanoB — {uinpo: Cepeansik T.K.,
2021. - 99 c.
3.Texnomnorist poznuku ctaini. /O.I1.UyBanos, B.C. Mamemmn, A.C. ['purienko ta
1H. — {ninponerposcsk: HMetAY, 2012. — 186 c.



4. bortuenko b.M., Oxorcekuii B.b., Xapmammnu I1.C. KonBepTepHe BUpOOHHUIITBO
CTaji: Teopiss, TEXHOJIOris, SKICTh CTalll, KOHCTPYKIi arperariB, perupKyIsIis
MmaTepiaiiB 1 exosoris Jninponerposesk: Juinpo-BAJL, 2004. — 454 c.
5.Tupkary R.H., Tupkary V.R. Modern Steel Making Handbook Mercury Learning
& Information, 2017. — 660 p.

6.[Iponeccol HenpepwiBHOM pazmuBku / A.H. CmupnoB., B.JI. ITumomenko, A.A.
Mumnaes [u ap.]. — Honeuk: JOHHTY, 2009. — 536 c.

/ Xapnammua II. C. OcHOBM TEpMOJMHAMIKM 1 KIHETUKM CY4YacCHUX
cranemnaBuwibHux npouecis / Iligpyunuk g BY3is / I1. C. Xapnamms, B. C.
BonowmmH, M. A. Memxnboxcbkuil. - Mapiynosns, 2012 - 340 c.

Tema Eaexkrpomeranypris craji ta ¢epocmniasis

1.  Knacudikanis  ¢epocruiaBaux — mporeciB.  CydacHudl — cTaH
€JIIEKTPOMETATypriiiHOT MPOMHCIOBOCTI YKpainu Miciie 1 pojiib eneKTpoMeTaryprii
y  METalypridiHOMy KOMIUIeKCi YkpaiHu. XapakTepucTuka BUPOOHUUHMX
NOTYXKHOCTEH, IX XapakTepucTuka. BusHaueHHs ¢epocmiaBiB Ta Jiratyp,
TEOpETUYH1 TepenyMoBM Ta iX 3actocyBaHHs. Knacudikauis ¢epocnnaiB mo
KUTBKOCTI BEIYYMX €JIE€MEHTIB, MMOHATTS BUTATAHHA iX y CIUIaB, KPATHICTh IILIAKY,
6a3oBa TonHa. Kimacudikarist ¢pepocriiaBHUX MPOIECiB 32 BUAOM BiTHOBIICHHS.

2. Teopis Ta mnpakTUKa BUPOOHUIITBA KPEMHIWBMICHUX (EpOCILIaBiB.
BnactuBoCTI KpeMHiI0 Ta HOro crnojgy4deHb, 00JacTh 3aCTOCYBAaHHS T4 COPTAMEHT.
3araipHa XapaKTepUCTHKA CHPOBHHHM 1 MIMXTOBUX MaTepiajiB, X MiATOTOBKA [0
nepepoOku. TexHonoris BUIJIABKU U PO3JTUBKHU (PEPOCUITILIIO.

3. Teopis Ta mpakTHKa BHUPOOHWIITBA CIUIABIB MaprafIfo. BiacTuBOCTI
MapraHiffo Ta HOro CHoJy4YeHb, OOJAacTh 3aCTOCYBaHHS Ta copTameHT. Pyau
MapraHiffo Ta iX IArOTOBKA JIO0 TUIABKHM. TEXHOJIOTiS BHUILIABKH 1 PO3JIMBKHU
CHJIIKOMapTraHIllo Ta BYTJIEIeBOro (pepoMaprasiifo.

4. Teopis Ta TmpakTHKa BHUPOOHUITBA XPOMBMICHHX (PEPOCILIABIB.
BrnactuBocTi XpoMy Ta HOro CHONTy4eHb, 00JIACTh 3aCTOCYBaHHS Ta COPTAMEHT.
Pynu xpomy. TexHOnOris IiaBKd Ta OCHOBHI OCOONMBOCTI mporuecy. PosnmBka
XpOMBMICHUX (pepocCIuIaBiB.

5. 3arayibH1 3aKOHOMIPHOCTi, TEOPETUYHI OCHOBHU Ta TEXHOJIOTisl BUILUIABKU
CTall y JAYroBUX cCrTajeriaBwibHuX medax. Kiacudikaris enektpocrani, il
OpHU3HAYEHHS Ta cCoco0M BUPOOHUITBA. KOHCTPYKIIISl JyrOBUX CTajleIIaBUIbHUX
medyed Ta XapaKTepUCTHUKA EHEPTrOTEeXHOJOTIYHOro ycraTkyBaHHS. (OCHOBHI
TEXHOJIOT1YHI oreparii mij 9ac BUIUIABKK CTaJi Ta iX NpU3HA4YCHHs. BuriaBka
CTasl y AYroBUX Me4Yax 3 OCHOBHOIO Ta KUCJIOK (PyTEpOBKOIO.



6. Ilozamiyna oO6poOka enexTpoctaini. [Ipu3HadeHHs mo3amiyHoi 00pOoOKHU
ctaimi. Ponp mosamiyHoi oOpoOKM Yy KOHIEMINT MiHI-METalypriiHUX 3aBOJIB.
OcHOBHI arperatu JUISTHKY MO3ani4Hoi 00poOKku. TexHooris mo3aniyHoi 00pooKu
€JIEKTPOCTANl B arperari «KiBII-TiY» Ta y BAKYYMHIN YCTaHOBLII.

7. Po3nmuBka enekrpocTami. Di3uKo-XiMIgHI B3a€MOJIT i Yac KPUCTaTi3alii
metany. JlikBamis enemeHtiB. CTpykTypa Ta Baau 31MuTKy. PosnmBka crami y
BUJIMBHULII, YCTaTKyBaHHs, TexHouyoris. CTpykTypa 0e3mepepBHOIMTOrO 3JIUTKY.
KoncTrpykuis Ta o0nagHaHHs arperatiB 0e3rnepepBHOro JUTTS 3aroTiBOK.

8. Teopis Ta TEXHOJOTIS ENEKTPOIUIAaBKH CTallli B IHAYKUIMHUX TIedax.
OcHoBu TtexHousorii. KoHCTpykuis I1HAYKUIMHUX Me4eld Ta XapakTEepHCTHKA
€HEPrOTEXHOJIOTIYHOT0 YCTaTKyBaHHA. BUroToBieHHs (yTEpOBKH I1HAYKIIIMHUX
IICYEH.

9. IleperaBHi TpoIleCH CHEIlialdbHOI elekTpoMmeTanyprii. Padinyrouun
MO>KJIMBOCTI IIIJJAKOBOT'O CEPEAOBUIIA, BaKyyMy, 1HEPTHHX rasiB. Teopis MeTO/iB
€JIEKTPOLUIAKOBIO, BaKyyMJIYroBOrO Ta €JIE€KTPOHHOIPOMIHEBOIO IEpEeIlIaBiB.
dopMyBaHHS MaKpOCTPYKTYpH 3HMBKA. KOHCTPYKIIIT MJIaBHJIBHOTO yCTaTKyBaHHS.
[TopiBHSIHHA $IKOCTI METally Ta TEXHOJOTIYHUX MOMJIMBOCTEH MeperaBHuX
METO/IIB.

PexomenoBana Jireparypa

1. I'acux M.U., JIsxumes H.I1. Teopus u TeXHONOrUA NEKTPOMETAITYPIUU
deppocmiaBoB. — M.: CII «MaTepHeT Umxuaupuary. 1999. — 764c.

2. DmnexkTpomeTaiyprusi ctaiu W QeppocruiaBoB. / moxm pen. J.S.
[ToBosoukoro. M.: Meramtyprus, 1989. — 568c.

3. Meroaunueckue ykazaHus K BHIITOTHEHHUIO Ja00OPaTOPHOro MpakTUKyMa 1o
aucuuIuiiee «Teopus U TEXHOJIOrUsl METAJUTYpruuecKoro npou3Boactsa» / Cocr.

B.®.JIsicenko u ap. — [InenponerpoBck, HMeTAY. 1999. — 64c.

4. B.E. Pomun. A.B.PomuH.OneTkoMeTamiayprus W MeETalyprus CTaju:
ydeHHK. 4-0€ y31., nepepald. u gom. — YensOunmk: Mzmarensckuii nentp OYpl'Y,
2013.-572 c.

Tema MeTauayprisi KOJIbOPOBHX MeTaJiB

1. 3arambHi BIAOMOCTI MPO BHPOOHHUIITBO KOJBOPOBUX  METAIIB.
Knacudikaiiis kolIbOpoBUX MeETalliB, iX 3aCTOCYBaHHS Ta 3HAYEHHS B Cy4acHIU
TexHill. Pyau KoIbOpoOBUX MeTaldiB Ta MeToau ix 30aradeHHs. Kiacudikarris
CIoco01B OTPUMAaHHS KOJIBOPOBUX METAJIIB Ta KOJIbOPOBOI METANYPrii YKpaiHH.

2. Metanypris migi. BmactuBocTi mifi Ta ii cmiaBiB, ramy3i 3aCTOCyBaHHS.
CupoBuHa mJi1 BUPOOHUIITBA MiJl. TEXHOJOrIYHA CXE€Ma MipOMETaTypriiHOro
criocoOy otrpumanHs wMiai. [liaroroBka pya no TutaBku. BurmiaBka 1mmiTeiHy.
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KouBepryBanns mreiiny. PadinyBanus wmimi. TexHIKO-€KOHOMIUHI TMOKa3HHUKHU
MpoIIeCy BUPOOHHUIITBA MIJII.

3. Meranypris Hikeno. BracTHBOCTI HIKEIO Ta ramxy3i HOro 3aCTOCYyBaHHS.
Pyan nikemo. Crnocobu oOTpuMaHHs HIKeNO. TeXHONoris OTpUMAaHHS HIKEIIO
BITHOBJICHHSAM  HOro  OKcuay. BupoOHHMITBO  HIKEMO 3  CylmbQITHUX
MiTHOHIKeNIeBUX pyaA. PadinyBanas Hikemo. TexHIKO-EKOHOMIYHI TOKa3HUKU
BUPOOHUIITBA.

4. Meranypris aitomiHio. BiacTuBocTi anioMiHilo, HOro cIuiaBiB, raiysi ix
3acTocyBaHHsA. MiHepanu Ta pyau amoMiHiro. CydacHa TEXHOJIOTIST OTpPUMAaHHS
JIMHO3eMY 3 OOKCHUTIB. TeXHOJIOrisi OTpPUMaHHS aJTIOMIHIIO EJIEKTPOII30M.
Koncrpykiisi  enexrponizepa. PadinyBaHHS MNEepBHMHHOTO CIUIaBy. [ eXHIKO-
€KOHOMIYHI MMOKa3HUKU TEXHOJIOTI{ eJIEKTPOJITUYHOIO OTPUMAHHSI ATFOMIHIIO.

5. Meranypris Ttutany. BmactuBocTi THTaHy Ta Horo crutamiB. [amysi
3acTocyBaHHA. Pyau TUTaHy Ta 3arajbHI OPUHLMION iX nepepoOku. BupoOHUITBO
TETpaxJIOpUay TUTaHy. MarHieTepmiuHe BifHOBIECHHA. OTpUMaHHS KOMIIAKTHOTO
TUTaHy. TEeXHIKO-EKOHOMIYH1 MOKa3HUKH BUPOOHUIITBA.

6. Meranypris BTOPUHHHX KOJbOpOBMX MeTamiB. CupoBuHa st
BUPOOHHUIITBA BTOPUHHUX KOJILOPOBUX METaliB Ta i MEpBUHHA NepepoOKa.
BupoOHUIITBO BTOPUHHHUX MiJl, alIOMIHIIO Ta CIUIaBiB Ha ix ocHOBi. Hampsmku
PO3BUTKY METayprii BTOPHHHUX KOJbOPOBUX METANIB B Y KpaiHI.

PexomeHnaoBana jirteparypa

1.Mertanyprisi Koap0poBUX MeTaniB : HaBdaibHUN TMOCIOHUK JJISI BUIIUX
HaBuanbHUX 3aknamiB / PaowmnoBmu O.B., CamoBuumk !O.B., IrmateeB B.C.,
Tperyoenko I'.M., byonaukos 1H0.0. - HMerAY. - Jlu-ck: BugaBuuurso, 2009.-
154 c.

2. VYtkun H.U. IlpousBoacTBO UBETHBIX MeTaimioB. — M.: HMHTepmer
WNuxunupunr, 2000. — 442 c.

3. Meramnyprus 1uBetHsix MetaioB / I.A.Komo6os, B.H.bpeauxus,
H.A .Mansk,A.N.11leseneB. — JounHTY. — [I., U3narensckuii nom «Kanemuycy,
2007. — 462 c.

4 Yeponuii 1.®., Mansak M.O., Pabunosuu O.B., Kono6os I'.O. Beryn mo
crietiasibHOCTI. MeTanypris KoinbopoBHX MeTaniB. HaBuanpHuii mociOHuK /
Zanopi—xoks: Bugasaunreo 3/11A, 2009. - 137 c.

5. Meranypris KoiabOpoBUX MeTadiB, 4. |. CupoBuHHI pecypcH 1
BupoOHuLTBO. [linpyunuk / [lix pen. Yepsonoro 1.®. 3anopixoxsa: BugaBHULITBO
31IA, 2008. —334 c.
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Tema Teopisi MeTaypriiiHux nmpouecis.

1. Ilpouecu yTBOpPEHHS Ta TEPMIYHOI JUCOLIAlli CKIAAHUX XIMIYHUX
cnonyk. TepmonuHamiuHMI aHami3 CcUCTEM ‘ra3 - KOHAEHcoBaHa (asza”.
Tepmogunamika cuctem MeO—CO2, Me-O Ta iH. YTBOpEHHS Ta JIUCOILAIlIS
kapOoHatiB 1 oOkcuaiB. Kpurepii xiMmiuHOi wMinHOCTI cronyk. [IpuHiun
MOCTIIOBHOCTI TiepeTBopeHb. CucTema 3alli30-KUCEHb: JllarpaMa CTaHy Ile€l
cucteMmHu. Psinm MeTasiB o HOpMasbHIM XIMIYHIN CIIOPIAHEHOCTI 10 KUCHIO Ta HOTO
3aCTOCYBaHHsI MpU aHai31 METalypriiHuxX mporeciB. MexaHI3M Ta KIHETHKa
reTEepOreHHUX MNPOLECIB YTBOPEHHS Ta JUCOLHAIll CKIaJHMX XIMIYHUX CHOJYK.
OcHOBUM MeXaHI3My Ta KIHETUKH T€TePOTr€HHUX IMPOIIECIB YTBOPEHHS Ta AUCOLIAI]
XIMIYHUX CIIOJYK. 3arajibHi KiHETHYHI 3aKOHOMIPHOCTI TOIOXIMIYHHMX pEaKIliu.
Oco6nmBoCTI TBep0(ha3HOTO OKHCJICHHS MeTaliB. MexaHi3M OKHCJICHHS 3aii3a,
CTPYKTypa OKaJIMHHU.

2. OcHoBu Teopii ropiaHa y oaHo(dasHii Ta nBodasniii cuctemax C-H-O.
TepMmoauunamiuyHuit aHai3 peakiiil Topinas . TepmoauHamika peakiii cucremu C-
O, H-O. Tepmoaunamiunuii anani3 peakuiii B cucremi C-H-O; oaHo - Ta nBodasui
cuctreMd. KIHIEBUA CKjIag 1 OKHCIIOBAJILHO-BIIHOBIIOBAJIbHI BJIACTUBOCTI
OPOAYKTIB TOPIHHSA B 3aJ€XKHOCTI BiJl CHIBBIIHOUIEHHS BUXIJHUX pEareHTiB.
MexaHi3M Ta KIHETHMKa I'€TEpPOre€HHOr0 Ta FOMOIE€HHOro TropiHHsA. OcoOarMBOCTI
MEXaHI3My Ta KIHETHKM Ta30mMoI0HOTO Ta TBEpAOro manuBa. [loHATTS
TeMIIepaTypy MOYaTKy TOpIHHS PI3HUX BUJIIB NanuBa. [lemHuil MexaHi3M ropiHHS.
Crpykrypa rtpadity. KiHeTHuHi 3aKOHOMIPHOCTI TOPIHHS TBEPJOrO ITAJIMBA.
Pexxumu ipoTikaHHs Ta BIUIMB Pi3HOMaHITHUX (PAKTOPIB HA XapakTep Mpolecy.

3. MexaHi3M Ta KiHETHKa MPOILECIB BIAHOBIEHHSI. MexaHi3M Ta KiHETHKa
nporieciB  BimHOBIEHHS. J[udysiitHO-xiMiuHA TeOpiss Tra30BOTO  BiTHOBJICHHS
TBepANX OKCUAiB. CTymiH4Yatwii Ta 30HANBHUN THmH Tmporecy. OcoOIMBOCTI
MexaHI3My BigHOBmIOBaHHS 3aiiza razamu CO, H2 Ta Byrienem. Kinernuni
3aKOHOMIPHOCTI mpouecy. Meranypriiini  po3miaBd Ta 11 BJIACTHUBOCTI.
TepMoauHaMika OKHCIIOBAIBHOrO padiHyBaHHS METaJEBHX pO3IUIaBiB. MexaHi3mM
Ta KIHETUKA OKUCJICHHS €JIEMEHTIB.

4. 3aranpHa XapaKTEpUCTHKA MeETalypriiiHuxX posmiaBiB. CTpykTypa Ta
BJIACTUBOCTI PO3IUIaBIB HAa OCHOBI 3ai3a. AKTHBHOCTI, KOE(IIIEHTH aKTHUBHOCTI
KOMITOHEHTIB pO3IUIaBy, napaMerpu B3aemozii. [llnakoBi po3miaBu, iX CTpyKTypa
Ta BJIACTUBOCTI. MoJekyisipHa Ta 10HHA Teopis muiakiB. Teopis JOCKOHANIMX Ta
peryJIipHUX 10HHUX PO3YUHIB.

5. OcCHOBH TMpOLECIB  OKUCIIOBAJIBHOI  IUIaBKU. TepMoauHamika
OKHUCITIOBAILHOTO padiHyBaHHS MeTaleBUX po3iviaBiB. [Ipouecu BumaneHHs
nomimok 3 piakoro metamy. Cipka Ta dochop B MeTanypriiHHX Mpolecax.
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Poskucnenns cram. YTBOpEeHHS 1 BUJAJICHHS HEMETaICBUX BKIIIOYCHb. BojeHb Ta
a30T B CTai.

6. TepmoauHamika POCTOTO PO3UMHEHHS 1 MPOIIECIB BUIYTOBYBAHHS, IO
CYNpPOBO/KYIOTBCSI  XIMIYHOK peakuiero. OCHOBHM €KCTPaKLIMHUX MPOILECIB.
BunyrosyBanus pedyoBuH 3  pyd. PosumuHicTe comei.  OcobmmBOCTI
BUJIYTOBYBAHHS 3 XIMIYHOIO peakiliero. BIuiMB KOHCTAHTH pIBHOBArW Ha BUTPATU
pearentiB. [liarpamu Ilyp6e. Jlanku. XimiuHa peakiis. [lpukinaagu mexaHi3MmiB
BUJIYTOBYBaHHS. Turnm eKCTpaKLIMHUX MPOLIECIB. KarionooOmiHHa,
aHIOHOOOMIHHA Ta €KCTpaKLisg HEUTPaTbHUMU EKCTPAreHTaMHU.

PexomenoBaHa Jiteparypa

1. Oxorcekuit B.b. Teopis meranypriiinux mnporeciB / B.b.OxoTchkuit,
O.J1.Koctronos, B.K.Cumonos ta 1. — K. : I3MH, 1997. — 512 c.

2. PookonkoB .M. Teopus wmeramtyprudeckux mpouecco / J[.N.
Pooxonkos, ILII. ApcentseB, B.B. SlkoBneB u ap. — M. : Merautyprusa, 1989. —
392 c.

3. [Tlomens C.H., CotranukoB A.W., boponenkoB B.H. Teopus
metauryprudeckux nporeccon / C. 1. Tlonens, A.U. Coraukos, B.H. boponenkon
— M. : Meramnyprus, 1986. — 463 c.

4. KazaukoB E.A. PacyeTsl o Teopun Metajmyprudeckux mpoieccoB / E.A.
KazaukoB — M. : Mertamnyprus, 1988. — 288 c.

5. CumonoB B.K., I'pummmn A.M., WBamenko B.II. Pacyersl mo Teopuu
NPOIIECCOB BOCCTAHOBIICHUSA: Y4eb. mocoome. — [IuempomerpoBck: HMeTAY,
2006. - 48 c.

6. Kyxouukuit A.A., lIBapuman JI.A. ®usnueckas xumus: YueOHUK. S—e
u3a. — M.: Meramnyprus, 2001. — 687 c.

7. Teopust MeTaUTypTHUECKHUX TPOIECCOB: YUEOHUK I By30B / PEIKOHKOB
.M., ApcentbeB I1I1., SAxoBneB B.B. u 1p. — M.: Meramutyprus, 1995. — 346c¢.

8. Jlunuesckuit b.b. Teopusi MeTamuTypruueckux MmpoIeccoB: YUeOHHUK s
BY30B. — M.: Meramnyprus, 1989. —392 c.

9. KazaukoB B.K. Pacdersl o Teopun METALTypruIecKruX MpoIeccoB. — M.:
Merannyprus, 1985. — 126 c.

10. ®Pu3MKO-XMMHUYECKHE PACUEThl 3JIEKTPOCTANCIIaBUIBHBIX MPOIECCOB:
VYu4eb. mocobue ais By3oB / B.A. I'puropsin, A.Sl. Ctomaxun, A.I'. [lonomapeHko u
ap. — M.: Meramyprus, 1989. — 288 c.

Tema JInuBapHe BUpOOHMUTBO

1. HoBi wmarepianu Ta NPOTPECHMBHI TEXHOJOTIi BUTOTOBJICHHS JIMTBA.
3araJbHOTEOPETUYHI BIJIOMOCTI; CIOCOOU JIUTTS y CrierianbHl POpMH — y KOKIJIb,
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KepaMiyHi, 000JOHKOBI Ta BYIJIENeBl (POpMU; JUTTS 3 3aCTOCYBaHHSIM 30BHINIHIX
i Ha PIAKANA Ta TBEPAIOUIM MeTaJ — IijJ BCEOIYHMM Ta30BUM THCKOM, IO
pPEeTyIIOEThCA, 3 3aCTOCYBaHHSIM  yAbTPa3BYKOBOI'O  OOpoOJIeHHS — Ta
€JIEKTPOMArHITHOI Jlii; CIOCOOM JIUTTS, 1110 3aCHOBaH1 Ha Oe3MepepBHUX IpoLecax
(bopMyBaHHS BUJIMBKIB — 3aMOPOKYBAaHHSIM, €JIEKTPOIIAKOBI Ta 3 3aCTOCYBAHHIM
CIIEKTPOMArHiTHUX  KPHUCTAII3aTOPiB; CIOCOOW  OJEpKaHHS  BWIHMBKIB 31
creniaJibHUMHU BJIACTUBOCTSIMU — CYCIIEH31HE, KOMITO3UTHE Ta ApPMOBAHE JIUTBO.

2. TmepainHs MeTamiB Ta MeTajdeBUX Kommo3uiii. OCHOBHI MeToau
dbopMyBaHHS BUJIMBKA, B T.4. BUBUCHHS CKJIJly CIUIaBiB, OCHOBHUX THUITIB BUJIUBKIB
Ta iX 1HTepmperaiis, 3aco0iB ONTHMI3alii CIIaBiB, (OPMYBaHHS CTPYKTYpHU
BIIMBOK. BuBuYeHHS OynOBM Ta BIACTUBOCTEH BIIJIMBOK, POJIb (HOPMYBaHHS
BIJIJIMBKY, BUBYCHHS BIUIMBY MIKPOCTPYKTYPU BWJIMBKIB 13 PI3HUX CILJIaBIB,
HEMETAIIYHUX BKJIOYEHb, ra3iB y BWIMBKAax Ta iX BIUIMBY Ha (GOpMYyBaHHS
BUJIMBKH, (PI3UYHOI OCHOBU Tpoliecy (OpMyBaHHS BIIJIMBKH.

3. TlpoekTyBaHHS 1 BUTOTOBJIEHHS OCHACTKH. POJb TEXHOJOTIYHOTO
OCHAIIIGHHS Yy BUPOOHUWIITBI BWJIMBKIB, OCHAIIEHHS JJIi BUTOTOBJICHHS
HeMeTaneBuX (QopM; MPOEKTYBaHHS OO'€KTIB METAJIOMOEIBHOIO OCHAIICHHS;
OCHOBHM KOHCTPYIOBaHHSI KOKIJI11B; OCHOBU KOHCTPYIOBaHHS mpec-GhopM i JIUTTA
miJi THUCKOM; OCHOBM KOHCTPYIOBaHHA Tmipec-popM IJIsi  MOJeNei, IIo
BUTOILTIOIOTHCA.

4. KouctpyroBanHs  JuTux  jgeranei.  [IpoekTyBaHHS  BUIIMBKIB;
NPOEKTYBaHHS Ta 3aCBOEHHS JIMBAPHOI TEXHOJIOTIl; BUPOOHMUIITBO BWJIMBKIB
crocoboM JUTTSA y TimaHi (GopMH; OCOOJIMBOCTI TEXHOJOT1lI BHUT'OTOBJICHHS
BUJIMBKIB Yy CIIEIliaIbHUX Pa30BHX 1 0araTopa3zoBux (opmax.

5. CnemianpHi Ta 0co0auBI BuAu JHUTTI. OCOOIMBOCTI CICHBHIIB JIUTTS;
MiIaHO-TJIMHUACTI  (opMHU; OOOMOHKOBI (POPMH; KOKIIbHE JIUTBO; JIUTTS IO
BUTOIUTIOBAHWUM, BHUMAIIOBAHUM, Ta3u(PiKOBaHUM, PO3YMHEHUM MOJCISIM; JIUTTS
i THCKOM; OXOpPOHA Tpaill Ta HABKOJIUIITHOTO CEPEIOBHUIIIA.

6. CnemianbHi CrocoOM BUILIABKHM CIIaBiB JJist uTBa. Knacudikaris nedeit
JUBAapHUX 1IE€X1B; IUIABWIbHI [€4l JIMBAPHUX IE€XIB: BarpaHKd; MaJIWBHI IMeYi:
MapTEeHIBCbKI Ta MedYl [ IUIABJIEHHS KOJIbOPOBUX CIUIABIB; €JIEKTPUYHI Tevi
OTIOPY; TYTOB1 €IEKTPOIIeyi; MIa3MOBI TIedl; IHAYKIIHHI TUTEIbHI Medl; THTYKIIIHH]
KaHaJIbHI TIeYl; CTUCII BIJIOMOCTI MPO PO3PaXyHKH IUTABMWIIBHUX TEYEH; CyIIapKH
JUBApHOIO0 BHUPOOHUIITBA: TMMAJWBHI Medl Uil CyIIiHHS (opM Ta CTPUIKHIB;
€JIEKTPUYHI CYUIWJIbHI Nedi; eyl Ui CYyUIiHHS BUXIJIHUX MaTepiaiiB; clelialibHi
CYyIIMWJIBbHI Ta HU3BKOTEMIEPATYpPHI HAarpiBajibHlI YCTAaHOBKM Ta CTEHJH; CTHUCIHI
BIJOMOCTI PO PO3PaxXyHOK CYIIWJIbHHUX MeuYeli; HarpiBajbHI €4l JIMBAPHUX LIEXIB:
nevi mepioauyHoi 1ii, Oe3mepepBHOI i, CTUCII BIJOMOCTI PO PO3PAXyHOK
HarpiBaJIbHUX MEYEH.
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/. ®inimHI omeparli Mpyu BUTOTOBJICHHI JUTBA. [IpOEKTyBaHHS BWJIMBKIB;
NPOEKTYBAHHS Ta 3aCBOEHHS JIMBAPHOI TEXHOJOrIl; BUPOOHMIITBO BWJIMBKIB
CIOCOOOM JIUTTS y MilllaHl (POpMH; OCOOIHMBOCTI (DIHIIIHUX ONEpalii y TEXHOJIOTr1T
BUTOTOBJICHHSI BWIMBKIB y CHEIIaAIbHUX Pa30BUX 1 Oararopa3zoBux popmax.

8. Kpucranizaiiist Ta BIaCTUBOCTI YaBYHY y BHJIMBKaX. BucokoMiliHMI YaByH
K TICPCTICKTUBHUNA KOHCTPYKIIMHMIA Martepian. BruB dopmu rpadity Ha
BJIACTUBOCTI YaBYHY; KpHUCTaIi3allisi Ta CTPYKTYPOYTBOPEHHS BHCOKOMIIIHOTO
YaByHY; OCHOBH cdepoinu3yrodoro MoAu(iKyBaHHS 4YaByHY; OOpoOKa 4YaByHY
MarHi€eMm; BIUIMB €JIEMEHTIB Ha CTPYKTYpY 1 hopmy rpadity; po3paxyHOK KUIBKOCTI
Mar”ir0 Ta IHIIUX MOAM(IKATOPIB, HEOOXITHOI M1 OOpOOKHM YaBYHY; OCHOBHI
€JIEMEHTH YaBYHY Ta iX B3a€MOJis 3 KOMIIOHEHTaMU MOAu(IKaTopiB; (I3UKO-
MEXaHIYHI, JIMBApHI Ta EKCIUTyaTalllifHl BJIACTUBOCTI BHUCOKOMIIIHOTO YaBYHY;
0COOJIMBOCTI TEXHOJIOTTYHOTO MPOLIECY BUTOTOBJIEHHSI BUJIMBKIB 3 BUCOKOMIITHOTO
YaByHY.

9. CraneBe nutBO. Ponp enemeHrtiB, mo € y cram, y QopmyBaHHI
BJIACTUBOCTEH 1 CTPYKTYPH CTaJ€BUX BWJIMBKIB; BIJIMBKH 3 JITOBAHUX CTalied 31
crieliaJIbHUMHU BJIACTUBOCTSIMU; BUCOKOJIETOBaHI CTajl JJig BWJIMBKIB; JIETYBaHHS
JUBApHUX  CTajle; BHCOKOJIETOBaHI JIMBapHI CTajll 13  CIHEHIaJIbHUMU
BJIACTUBOCTSIMHU.

10. Konsopoe nutBo. CrutaBu Ha OCHOBI THTaHy; CIUIABH CHUCTEMHU THUTaH-
QTIOMIHINA; TEXHOJOTIA TUIABJICHHS, 3aJMBaHHS Ta TEPMOOOPOOJICHHS THUTaH-
QTIOMIHIEBHX CIUIaBIB; JIMBHUKOBI CHCTEMHM; CIUIaBH Ha OCHOBI Hi100110, XpoMmy;
O0COOJIMBOCT1 TIUIABJICHHS CIUIaBIB; CIUIABM Ha OCHOBI BaHAJII0; TEXHOJOTIS
IJIaBJICHHS CIUIaBIB 1 OfEp)KaHHS BUJIMBKIB; CIUIaBM HA OCHOBI 1HTEPMETAJIIIIB;
0COOJIMBOCTI TEXHOJOT1T (JOPMU Ta pO3pOOKA TEXHOJOril BUPOOHUIITBA BUJIMBKIB,;
CIUIaBU 31 CIHEI[lalbHUMM BJIACTUBOCTSIMHU; BIUIMB JIETYIOUUX €JIEMEHTIB Ha
BJIACTUBOCTI CIUIABIB HA OCHOBI HIKEIIO, MiJli Ta TUTAHY

PexomenoBana Jireparypa
1. TBepaHEHHST METaTiB 1 METAJIEBUX KOMITO3UIIIN: MIAPYUHUK IJISI BUITUX

HaBuanbHKX 3akianiB / B.O. Jletiben3on, B.JI. Ilimomenko, B.M.Konaparenko,
B.€. XpuuukoB [Ta iH.]. — 2-¢ Bua., goomnp. — KwuiB: HaykoBo-BupoOHMUE
nianpuemctBo «Bumasaunrso «HaykoBa nymka» HAH Vkpainu, 2009. — 447 c.

2. JluBapHi BIACTMBOCTI METaJiB 1 CIUIABIB JJIi NPEIU3IMHOTO JIUTTS:
OiAPYYHUK [ BUIIMX y4yOoBux 3akianis/ B.O. borycnaes, C.I. Pemsix, B.I.

Morwmnarenko [Ta iH.]; mig pen. C.I. Pensixa ta B.I'. Morunarenka; 2-e BUJI. J0TI.
Ta goorp. — 3anopixxsi: AT «MOTOP CIUy», 2016. — 474.
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3. Koremo H.II. XpprunkoB B.E. HWHxeHepHble METOIBI pacyera,
MOCTPOCHUSI U DKCIEPUMEHTAJIBHOTO HCCIECIOBAHUSI TEMIEpaTypHbIX TMOJIeH u
HaIPSDKCHWA B OTJIMBKAaX. Y4eOHoe Imocobwe i O6akajaBpoB M MarvcTpOB I10
crenuanbHoct 7.090405 [Inenponerposck, [MeTAY, 1996, 56 c.

4. Teopernyeckre OCHOBBI JuTelHOW TexHonoruu: Ilocobme mis BY3oB
/PykoB. aBTop. koi. A. Berumika: niep. ¢ genick. — K: Buma mikomna, 1981. - 320c.

5. Xpuuukos, B.€. JIuBapHe BUpOOHHUIITBO YOPHUX Ta KOJIbOPOBUX METAIB!
Hagu. noci6nuk 3 rpupom MOHY/ B.€. Xpuuukos, O.B. Mensiino. — 2-¢ Bua.,
noornp.— Jlaimponerpochk: HMeTAY, 2013. — 88 c.

Tema Tepmiuna 00poOka

1. Knacudikauis BumiB TtepMmiuHoi 00poOku. Ilapamerpu TepmidHOI
00poOKH. 3aranbHi MOJ0KEHHSI TEPMIUHOI 00pOOKM MeTaniB. TeopeTuyHl OCHOBH
da3oBuUX Ta CTPYKTypHUX TNIE€pPETBOpPEHb y MeTajax 1 ciuiaBax. llpaktuuna
Kimacudikaiis BHUIAIB TEpMIYHOI Ta KOMOIHOBAaHHUX CTPYKTYPHHUX 0OpOOOK
METaJI0BUPOOIB.

2. TeopernyHi ocHOBM (ha30BHX Ta CTPYKTYPHUX MEPETBOPEHb y MeETallax 1
crutaBax. [lepeTBOpeHHs aycTEHITY NpH HarpiBaHHi. MexaHI3M Ta KIHETUKa
epeTBOPEHb ayCcTeHITy. [lepeTBOpeHHs y cTalsiX IpH HarpiBaHHI 10 ayCTEHITHOTO
CTaHy 1 BIUITMB PO3MIpy 3€peH Ha BIACTUBOCTI crajnei. [lepeTBOpeHHS ayCTEHITY
npu oxonomkeHHs. Jliarpamu mneperBopeHHs. IlepeTBOpeHHs ayCTeHITY mpH
oxoJiomkeHHs. [liarpamu neperBopenHs. Judysiiine nepeTBOPEHHs ayCTEHITY IpH
OXOJIOMKEeHHI cTajie. JliarpaMu nepeTBOpeHHs MepeoX0JI0IHKEHOr0 ayCTEHITY.

3. Bignanu 1 pony. Ilpusnauenns, BiamMiaHi npusHaku Bianatis I poxy. Ctan
BUpOOIB, Kl TiIsIraroTh Bignamam [ pomy. I[lapamerpu pexumiB Bigmaiis,
CTPYKTYpa Ta BJIACTHBOCTI, 5IKI (DOPMYIOTHCS Y METaIl, BIUIMB PI3HUX (haKTOPIB HA
X1 Ta pe3yJbTaTH MPOIIECiB TEPMOOOPOOKH.

4. Bignanu Il pony. Ilpusnauenss, BiaminHi o3Haku Bignamis Il poxy. Ctan
BUpoOIB, fAKl miansAratoTe Bignaidam Il poxy. Boxmens y cramsax. ®dnokeHu Ta
npotudiokeHHa 00poOka crameil 1 cruaBiB. [lapameTpu pexumiB BiAmais,
CTPYKTYpa Ta BIACTHBOCTI, 5IKI (DOPMYIOTHCSA y METali, BIUTUB Pi3HUX (DAKTOPIB HA
X1 Ta Pe3yJbTaTH IMPOLIECIB TEPMOOOPOOKH.

5. MapreHCcUTHI NEpPETBOPEHHS Yy CTalsdX Ta cCIulaBaX. MapTeHCUTHe
nepeTBopeHHs. ['apTyBaHHs cruiaBiB. ['apTyBaHHS Ha MapTEHCUT (3 MOMIMOpP(HHUM
NEPETBOPEHHSIM)Ta Ha TNepecHdYeHuid TBepaAud po3unH (06e3 mnoniMopdHOro
NEepPETBOPEHHS). 3arapToOBaHICTh Ta MPOTrapTOBYBaHICTh. HarpiB Ta 0Xo0JIOMKEHHS
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METaJIOBUPOOIB TIPU TepMiuHIA 00poOIl. OXO0I0MKYI0Ul CepPeloBHINA 1 CIIOCOOH
OXOJIOJPKEHHS MeTaoBUpOoOiB. [Ipu3HaueHHS peKUMIB TrapTyBaHHS PI3HUX THUITIB.
6. Ximiko-TepmiuHa 00poOKa cTaiei i CIuIaBiB.

PexomeHnaoBaHa Jjireparypa

1.Ps6iueBa JI.O. MexaHiuHi BIACTHBOCTI Ta KOHCTPYKIIIHHA MIIHICTh
MmatepianiB: HapuanbHuit nocionuk. - Jlyrancoek: Bua-so CHY im. B.[lans. 2013. -
356 c.

2.'opunkuit B.M. [luarnoctuka metamioB. -  M.; Meramnyprus, 2004.-408c

3.Hepazpymaromuii koHTpons u auarHoctuka: CrnpaBounuk. /B.B. Kiroes,
®.P. Cocuun, B.H. ®umunoB u gap.; Ilom pen. B.B. KmoeBa. — M.:
MammHoctpoenue, 1995. — 488 c.

4. MammunrocTtpoenue. Duiuknoneaus \Pex. coser: K.B. ®ponos (npexacen.) u
ap.-M.: MammHoctpoenue. M38 ®usuko-MexaHHnueckrue cBoWcTBa. Mcrnbitanus
metayumueckux matepuaio. T.IT-1 \ JL.B. Aramupos, M.A. AluMOB u JIp.; MO/
obm. pex E.. Mamaesoii. 2010. -852¢

5. KypatomoB I'.B., Yterckuit JI.M., Outun P.T. IlpeBpamienust B xeneze u
cramm. M.:, Hayka, 1977.-236 c.

6. MerannoBeaeHne U TepMudeckas 00paboTKa CTaJld U YyryHa: CIpaB. U3[l. B
3-x 1. \Cynos A.B., Kanes B.I1., Onecckuii I1.J]]. u ap. [Tox pen. Paxmragra A.T".,
Kanyrkunoii JI.M u ap. M.; Unatepmer Unxenupunr, 2007.

7.bproc ITlutep, bproc Duupro [IpakTuueckass cTaTUCTUKA ISl CHEIIUATHCTOB.
Data Science. «bXB-Ilerepoypr» 2018

8. H.[pewinep, I'.Cmutr IlpuxnagHoli perpecCUOHHBINM aHanmu3, T.1, T.2,
M.DuHaHCH U CTaTUCTHKA, 1986.





