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1. IHOsSICHIOBAJIBHA 3AIINCKA

Mera BCTYIHOIO iCIIUTY A0 acHipaHTypu 3i creniaabHocTi 136 «Meramypris»
- 3’ACyBaTH PiBEHb TEOPETUYHUX 3HAHb Ta NPAKTHIHUX HABHYOK BCTYIHHKIB, SKHX
BOHM HaOynW IiJ Yac HaBYaHHA Ha OCBITHBOMY CTyIeHI / piBHI cmemiamicra /
MaricTpa, 3 MeTOr (GOpMyBaHHS PEHTHHIOBOrO CIUCKY Ta KOHKYPEHTHOI'O BixOopy
3n00yBayiB BHIIOI OCBiTH CTymeHs aokTopa ¢imocodii 3i cmeriampHOoCcTi 136
«Metanypris» B MeXax JiIeH3iiiHoro o6cary yHiBepCUTETY.

2. POPMA ©®AXOBOI'O BCTYIIHOT'O BUITPOBYBAHHSI

@DaxoBHUi ICIHT 31 CHENIATBHOCTI IPOXOAUTE B O4HIN abo0 nucTaHIiiHIi hopmi.

Iciur B O4HIH QOpMi MPOXOIUTH y MPUMINICHHI 3aopi3bKOro HalliOHAJIBHOIO
YHIBEPCUTETY (3 JOTPUMAHHIM 3aXOJiB OE3MeKH B yMOBaxX BOEHHOIO CTaHy) y JBa
eranmd. IlucebMOBMII eram — BCTYNMHMKH HANalOTh BIAMOBiAI Ha IHTaHHS
eK3aMeHalliiiHoro 6iery y nuchbMoBiit Gopmi. TpuBaticTs HHCHEMOBOrO eramy — 10 45
xB. YcHuil — cmiBOecia BCTyIHHKa 3 (aXOBOIO aTecTaliiiHOIO KoMiciero 3HY 3
IUTaHb eK3aMeHarliiinoro 6inery (o 30 xB).

Iciut y nucraHmiiHid Qopmi npoxonuts y nBa eramu. Iligroropuunii eram —
caMOCTiifHa MiAroTOBKa BiIOBiJEH Ha MUTaHHS ek3aMeHarliifHoro Ginera (mo 10 xB.)
Ta OCHOBHHUH eTall — cIiBOeciia BCTyIHUKa 3 (axoBoro arecraniifHor koMiciero SHY
3 MUTaHb eK3aMeHalliiHoro oinery (o 45 XB.)

Jig cxiaganHsa (axoBoro ICIUTy 31 CHEUiaIbHOCTI y NMCTaHIiMHIA dopmi
BCTynHUK Hajae [lpuiimanenilt xowmicii 3HY oxuH 3 JOKyMeHTIB: AOKYMEHT IIpO
IIpOoXKMBaHHs (mepeOyBaHHs) MO3a MeXaMH M. 3allOpiiOKs (BUTAT 3 PeeCTpy
TepuTOpianbpHOi rpoMany, nosiaka BITO), nokymeHT mpo mepeOyBaHHS 11032 MEXKaMH
Vkpainn abo OOKyMEHT, SKUH IIATBEP/UKY€E HASBHICTH 1HINOT MOBaXHOI MPUYWHH.
PimieHHs mpo IOIyCK MO CKJIaJaHHs ICHUTY y OUCTAHLIHHINA (opmi mpuiiMaeThes
IIpuiiMaIpHOKO KOMICIEIO.

VY pasi ckinafaHHs (axoBOro iCIMTY 3i CHEMIATBHOCTI Y MUCTaHIIWHIM dopmi
BCTYIIHUK Mae 3ale3lleudTH npouenypy imeHTudikamii ocobu, ska BKIOYaE
IIepeBipKy IEPCOHANBHHAX HAaHUX Ta 3abe3mnedyeHHs Oe3mepeGifHOro TeXHIYHOro
OCHAIICHHS JUIs BiZI€O3B 53Ky 3 (axoBOKO arecramiifHoro komiciero 3HY y pexwmi
PEIBHOrO Yacy.

IlpoBenenHs GpaxoBuX iICHUTIB 31 CIELIATBEHOCTI Ta MPe3eHTAallis JOCTi IHHIBKOT
IpONo3ulii SK B OYHOMY, TaK i B JUCTaHIIHHOMY dQopmaraxX, MiIAraloTh
00OB’SI3KOBOMY BiJIeO- Ta ayZnio3amucy, SKuii He Moxe OyTH MepenaHuii TpeTiMm
ocobam.

3. CTPYKTYPA EK3AMEHAIIIIHOI'O BLJIETA

biner ¢axoBoro BCTynHOro BUIIPOOYBAHHS MiCTHTh 3 TEOPETHYHHUX MMUTAHHS.



4. BAMOI'M 10 BIAITIOBIAI BCTYIIHUKA

VY NUTaHHSX OLIHIOETHCS 3HAHHS BCTYNMHHKA 3 0a30BHX ()axOBHX IUCLHUILIIH,
0 € HEOOXITHUMHU Il KOPEKTHOTO BHUPaXX€HHS IEBHUX IOHATb, a TaKOX JUIs
PO3yMiHHS IIMPOKOrO KojJa TEOPETHYHHUX Ta IPAaKTUYHHMX 3aBHAHb, BOJOMIHHS
HaBHYKaMH, 110 € HeoOXimHuMHU 1151 IpodeciifHoT MisUTBHOCTI Y MeXaX MpOorpamy.

IIpaBUIIBHICTP BUKOHAHHS 3aBlaHb OLIHIOETHCS BINMOBITHO IO KPUTEPIiB
OLIIHI®OBaHHs 3HaHb.

Ek3ameHnarop He 3000B’s3aHUI YUMTATH pPO3B’SI3aHHS 3aBlaHb, [I0 HaBEIECHI
BCTYITHUKOM B UEPHETII].

ITin yac mpoBelneHHS iCUTY 3a00pPOHSETHCS BHUKOPUCTOBYBATH ITiAPYYHHKH,
HaBU&IbHI MOCIOHMKH, iHIN mKkepena iHdopManii (Km0 Le He IependavyeHo
nporpamoro). Takox 3a00pOHSETHCS KOPUCTYBAaTHCS MOOUILHUMH Teje(hOHaMH Ta
iHIIMMU 3acobaMu 3B’SI3KY 1 mepeaadi JaHuX.

5. KPUTEPII OIITHIOBAHHSI

Jist ocobu, sika mpeTeHAye Ha 3apaXyBaHHS U 3100YyTTs CTyIeHs JOKTOpa
dinocodii (3a 200 GaTBHOIO MIKAJIOKD):

Bucokuii piBeHs (175-200 GaiB) BCTYNIHUK OTPHMY€E, BHSABHBIIHN TaKi 3HAHHS
Ta BMiHHS: B TTOBHiHM Mipi 3aCBOIB yYBeCh NPOrpaMHHUil MaTepiall, IOKa3ye 3HaHHI He
JMIIE OCHOBHOI, ane ¥ AOoJaTKoBOI JIiTepaTypd, HABOAMUTH BIJIACHI MipKyBaHHS,
pPOOHTE y3arajIbHIOIOUlI BHCHOBKH, BHKOPHUCTOBYE 3HAHHS 3 CYMDKHHX Tally3eBHX
IOUCLHUIUTIH, BAAJIO HABOIUTE IIPHUKIIAIIH.

HocratHi#t piBeHb (150-174 OaniB) BCTYHIHHUK OTPHUMYE, BHSBHUBIIA Taki
3HaHH] Ta BMIHHS: Ma€ TakOX BHUCOKHHM piBeHb 3HaHb 1 HaBHYOK. [IpH upomy
BiANIOBib OCHUTH ITOBHA, JIOTi4HA, 3 eJleMEHTaMH CaMOCTIHHOCTI, ajie MiCTHTb HesKi
HETOYHOCTi a00 NpONYCKH B HEOCHOBHHX NHTAHHIX. MOXIHBe ciabke 3HAHHS
JNOJaTKOBOI JIITepaTypH, HEJOCTATHS YiTKiCTh Y BH3HAYEHH] IIOHATH.

3anoBinbHUM piBeHb (124-149 GaniB) BCTYNHMK OTPUMYE, BHSBHBIIH TaKi
3HaHHsS Ta BMIHHS: B 3araibHiif ¢HopMi po3OHpaeThCs y MaTepiami, ane BiIIOBIIbL
HEIIOBHA, HEIMIMOOKAa, MIiCTUTh HETOYHOCTi, pOOUTH MOMHJIKH NPH (HOPMYIIIOBaHHI
HOHSTH, BIAUyBa€ TPYIHOIL], 3aCTOCOBYIOYH 3HAHHSI IIPH HaBEICHHI IIPUKIIAJiB.

Huzpkiii piBens (100-123 6aniB) BCTYIHHK OTPHUMY€E, BUSBHBIIN TakKi 3HAHHS
Ta BMIHHA: B 3arajgbHill ¢opmi po30OHpaeTbcs y Marepiaii, JOMycKae CYTTEBI
TNOMMJIKH IIPH BUCBITJICHHI IIOHSATh, HA NOJATKOBI TMTAHHS BIANOBIIAE He MO CYTi.

I'onoBa ¢axoBoi - / .
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6. SMICT ITPOI'PAMUA
1. TeopeTn4yHi OCHOBU METaIyprii

1.1. ®i3uK0-XIMIYHI OCHOBH METaTYPTiHUX MPOIIECIB

bynoBa pedoBmam. OcHOBU Teopii TBepaoro Tima. Kpucramiuna cTpykTypa
NPOCTUX Ta CKJIATHUX OKCUTHUX (a3. JlepeKTHICTh CTPYKTYypH KPUCTAIIB Ta i BILTUB
Ha (DI3UKO-XIMIYHI XapaKTEPUCTHUKH PEYOBHH. TepMOIMHAMIYHA CHCTEMa Ta
TepMoauHaMiuHi mapamerpu @DyHKIII craHy. TepmonuHamiyHa piBHOBara. 3aKOHH
TEPMOAMHAMIKK. TepMOAMHAMIYHI TOTEHIIANXW (BHYTPILIHS EHEpPris, EHTaJbIis,
SHTpOMIs,  1300apHO-130TEPMIYHHUM  Ta  130XOPHO-130TEPMIYHUN  TOTEHIIIAN).
TepmomuHaMika cCIUlaBiB. [neanmbHI Ta pealibHI  pO3UYMHU. TepMoau-HamidHa
aKTUBHICTh. Po3paxyHku piBHOBaru y po3unHax. @a3osi nepexoau. Jliarpamu ¢ha3oBoi
pIBHOBaru JIBOKOMIIOHEHTHUX cucteMm Jliarpamu craniB Me-O, Me-S. Kinetuka
METaJIypriiHUX peakiid. 3arajbHa XapaKTEpPUCTUKA I'e€TEPOr€HHUX MeETalypriiHuX
peakuiii BuzHaueHHs HalBaKIMBIIIMX KIHETUYHUX XapaKTEPUCTHUK: MOPSIKY peaxiii,
€Heprii akTUBalli, NePeIeKCIOHEHIITHOr0 MHOKHHUKA. O3HAKH JIIMITYIOUUX CTaali.

1.2. Teopis nipoMeTamypriiHUX OPOLECIB

bynoBa Ta BIacTUBOCTI piAKKMX MeTaniB. Pinkuil cTaH SK NOPOMDKHHUNA MIX
TBEPJUM Ta ra3onoaiOHuM. biin3bKiCTh BIACTUBOCTEN P1IKMX METAJIIB IPU HEBEJIIUKUX
neperpiBax Haj JIHIE JIKBIAYC 1O BJIACTUBOCTEM METaliB y TBEPIOMY CTaHi.
TepmoauHaMika MPOILIECiB MJIABJIEHHS Ta KpucTani3auli. byaosa pinkux nuiakis. Teopii
OynoBu muiakiB. XiMivyH1 Ta (i3U4HI BIACTUBOCTI NUIakiB. OCHOBHICTH Ta CIOCOOH ii
BupaxeHHs. Konunemiisi emHocTed mwiakiB. CrocoOM po3paxyHKy aKTUBHOCTI Yy
[IUTAKOBUX cUcTeMax. TBepaodaszHi mpolecu. 3arajbHe MOHATTSA Mpo TBepaodasHi
MPOLIECH Ta IX POJIb Y METATYPTiMHUX TeXHOJIOTisX. TOYKOBI nePeKTH TBEpauX TIII.
Hudysis y TBepaux Tinax. TemneparypHa 3anexHicTh koeditieHTiB qudysii. Judysis
K OofHa 13 cramii TBepmodasHux mporeciB. TBepaodasHi XiMidHI peakxilii, IXHs
kiacudikamis. MeToau po3paxyHKY KIHIIEBOTO CTa-HY. EkcriepuMeHTallbHI METOIu
BUBUYEHHS TBepAO(pa3Hux mpoueciB. KiHeTnka npoueciB y TBEpAUX TUIaX. Y TBOPEHHS
Ta 3pOCTAHHS TOMOT€HHUX 3apoKiB. Jnu(y31iiHO-KIHETUYHUIN pEXUM 3pOCTaHHs (a3u.
PiBHSIHHSL 130TEpMIYHOT KIHETHKHU. 3arajbHa TEOpisi OKMCHO-BIJHOBHUX PEAKIIN Yy
TBEpAOMY Tili. DEpUTOYTBOPEHHS Y METanypriiiHux npouecax. HuzpkoremneparypHi
nepeTBopeHHs y cucreMi Fe-O. YTBopeHHs CKIagHMX allOMOCHUIIIKATIB, amop(dHi
TBepAi Tu1a. OCHOBU TpolieciB BigHOBIEHHS. CTpyKTypa Ta BIACTMBOCTI OKCH/IIB
YOPHUX, KOJTHOPOBUX Ta PIAKICHUX METaliB. TepMoauHaMiKa BITHOBIEHHS OKCHIIB.
Oco0MBOCTI BIIHOBJIEHHSI MOHOOKCHJ/IOM BYTJICIIO, BOJHEM Ta TBEPIUM BYIJICLIEM.
HaByrneitoBaHHs €JIeMEHTIB
Hiarpamu crany Me-C. AKTUBHICTD BYTJICLIO Y HaByIJIELIOBaHHIM MeTaii. [Iponecu



B3a€EMO/IIi B CUCTEMaxX MeTal-IuIak. B'S3KicCTh piAKuMX MeTaliB Ta cruiaBiB. JudysiitHa
PYXJIUBICTh KOMIIOHEHTIB y PIIKMX METalax Ta CIUIaBax. 30BHIIIHIN Ta BHYTPIIIHIMA
macomnepeHoc. KousekruHa nudy3ist y piauni. @i3udHi B1acTUBOCTI Hu1akiB. Criocoou
OLIIHKH OKHCJIEHOCTI Ta OCHOBHOCTI IUIaKIiB. EJEKTpONMpOBIIHICTh PIAKUX METATIB Ta
NUIaKiB. SIBUIAa 3MOYyBaHHS Ta PO3TIKAHHS Ha MDK(pa3HUX MexaxX. OCHOBU KIHETUKH
OKHCHHMX TpoueciB. OkucieHHs Byriemo. Po3miapyBaHHS y piAKuX Cyib(iaHO-
oKcHIHUX cucteMax. OCHOBH MPOIIECIB BUMAPOBYBAHHS Ta KOHACHCALIT

OuumenHs MetaniB pektudikariero. KpucramizaiiiftHi METOIU OYHWILECHHS METAaiB.
Bynosa coselt 13 mpOMIKHUM TUIIOM 3B's13Ky. [lmaBkicTh conboBuX cucteM. OCHOBHI
TUIH Alarpam y OiHapHUX cuctemax. Kpiockormist po3miaBieHux cojie. HanmpocTimi
TUIU Alarpam notpiiiHux cucreM. IloTpiiiHa cuctema 3 MOABIMHMM 3'€IHaHHSAM, IO
IHKOHTPYEHTHO IUIaBUThCS. TepMOJMHAMIUHI BJIACTUBOCTI PO3IUIABICHUX COJIEH.
[laprianbpHi Ta 1HTErpajibHI TEPMOJIWHAMIYHI XapaKTEPUCTUKH, 3B'S30K MK HHUMH.
AKTHUBHICTb Ta KO€(ILI€EHT AKTUBHOCTI, HAJTMIIKOBI PyHKI1i. CTaTU4H1, TUHAMIYHI Ta
KIHETUYHI ~METOJM BU3HAYEHHS TUCKY mNapu. Bu3HaueHHsS  mapliiajibHUX
TEPMOJIMHAMIYHUX BJIACTUBOCTEH 3a HACIIIKAMU BUMIPIOBAaHb €IEKTPOPYIIIMHUX CHIIL.
X1MI4HI KOJa, iX KOHCTpYKUIi. B3aemMolig po3MiiaBlieHUX COJEH 3 MeTajdaMu Ta ra3aMu.
Po3unHHICTh METaNIB y COJSAX, METOJM BHUBYEHHS, IpUpoAa po3uuHiB. Bractusocti
CHUCTEM MeTal-Ciib. BIumB po3BenmeHHsi MeTaneBoi abo comboBOi (pa3 Ha B3aEMHY
PO3UYMHHICTH Ta epedir OOMIHHMX peakiliil. PO3YMHHICTB rasiB y po3IuiaBiIeHUX COJISX,
IpUpOJIa X PO3UMHIB.

1.3. Teopis rizpomMeTaypriliHUX MPOIIECIB

TepMmoguHaMika TPOCTOTO PO3YMHEHHS 10HHUX KPHUCTAIIB Yy THUTHIA BOJI.
BiactuBOCTI BOJM SIK PO3YMHHMKA, B3a€EMOJIis 10HIB 13 MoyieKynamMu Boju. OIriHKa
TEPMOJIMHAMIYHOI HWMOBIPHOCTI Tepediry mpoleciB BUIIYroByBaHHA. Mertoau
pPO3paxyHKy 3MiHU BUIbHOI eHeprii ['100ca Ta KOHCTaHTH DPIBHOBArv MJisg peakiiii
PO3YMHEHHSI METajiB, OKCHIIB, CyJb(ilIB, peaklii 3 YTBOPEHHSM TBepAoi (a3u.
Kinetuka Tta MexaHi3M mnpoueciB BuiyroByBaHHsA. Cranii BWIYyroBYBaHHS,
30BHIIIHBbOAU(Y31iHA, BHYTPIIIHbOAU(Y31HHA Ta KIHETHMYHAa O0JacTl MPOTIKAHHS
npolecy. Y3arajabHIO4e BHpa3 JUlsl BUIKOCTI B3AEMOJIT Y CUCTEMI TBEpe-piArHA.
3aKOHOMIPHOCTI mepediry mpouecy y 30BHIIIHbOAM(DY31iHINA ramy3l. OCHOBHI
MOJIOKEH-HS Teopii Macomepenadi. Teopiss NPUKOPAOHHOIO IIApy PIAUHHU, IO
NpUMHUKaE JI0 TBepAoro Tuta. MonekynspHa Ta KOHBEKTHMBHa nudysis. O3Haku
nepebiry mporecy y 30BHIMHbOAUGY31HHIA MISHII. 3aKOHOMIPHOCTI Tepediry
MpoIeCcy y BHYTPINTHROAU(Y3IHHINA JUISHIT. 3aJeXKHICTh MIBUAKOCTI BUIYTOBYBaHHS
TBEpJOi PEYOBUHHM BiJ HAIBHOCTI JAe(PEKTIB y ¥MOro KPUCTATIYHIA PEIITIIi.
Oco01MBOCTI MEXaHI3MY Ta y3arajlbHeHe pIBHSHHS HIBUAKOCTI IPOLECY 32 yUaCTIO Ta-
3omoaiOHOTO pearenty. O0acTi 3aCTOCYBaHHS KpUCTAJI3AIlil y TipoMeTatyprii.
Cucremu Boja-ciiib, Boga-ciib(1)-cisib(2)M, TPUKYTHA Ta NPSIMOKYTHA Jllarpamu IJis
300paKe€HHS TPUKOMIIOHEHTHUX COJIbOBUX cucTeM. CTyrneHi cBoOOAM Ta THUIHU
TPUKOMIIOHEHTHUX CHUCTEM 13 3arajibhuM 10oHOM. a3oBa jaiarpama pO34YUHHOCTI,



CIIOCOOM CTBOPEHHS MEPECUYCHUX PO3YMHIB, (PAKTOPH Ta KIJIBKICHI XapaKTEPUCTHKU
iXxHbO1 CTiMiKOCTI. MexaHI3M YTBOPEHHs 3apoiKiB Kpucrtamizauii. ['omorenne Ta
TeTEpOreHHEe 3apOJOKyTBOpeHHs MexaHi3M pocTy KpucrtamiB. Kineruka, cramii
MpoIIeCy, PIBHSHHS IMBUAKOCTI MacoBOi1 KpucTtamizamii. [IoHATTS BUAUICHHS METaliB
IIEMEHTaIli€0. TepMoauHaMiuHi, KIHETHYHI TPOIECH Ta MEXaHi3M I[eMEeHTaIlii.
[ToGiyH1 mpo1iecH mij 9ac eMeHTAIll].

1.4. Teopis enexkTpoMeTaTypriiHUX MPOIECIB

EnextpopymriiftHi cwiM Ta eJIeKTpOJHI TOTeHIlladu. BUHUKHEHHS CcTpuOKa
MOTEHIIAJIIB Ta TMOJBIHHOIO €JIEeKTPUYHOrO IIapy Ha MEXI MeTal-eJIeKTPOJIIT.
Enexrpokaninsapni sBumia. ['aapBaHiuHI eleMeHTH. TepMojuHaMiKa €JIeKTPUYHOTO
enementa. Kiacudikamis enektposaiB. Enexktpomu mopiBHAHHSA.  EnexkTpojHi
MOTEHI[IaIM, HU3Ka Hanmpyr meTaniB. KiHeTuka enekTpoaHux mpoiieciB. [lomspu3zaiis
€JIEKTPO/IIB, OCHOBHI BHJM mnossipu3anii. Enexrponiz. KaTtonHi ta aHogH1 mpolecH,
OCHOBHI 3aKOHH €JIEKTPOIIi3y. XapaKTEPUCTUKU €IIEKTPOIII3y, CYMICHHUI pO3ps]l 10HIB.
OcoOaMBOCTI €IEKTPOXIMIi PO3IUIABICHUX CEPENOBUIL PO3UMHHICTD y pO3ILIAaBICHUX
COJISIX METaJliB Ta rasiB. TepMOJWHaMiKa rajJbBaHIYHUX €JIEMEHTIB y PO3IUIABICHHUX
consix. EnexTpony mopiBHAHHA, TOTEHITIAN €EKTPO/Ia Ta PsiI HAMIPYT Y PO3IIIaBICHUX
coiisix. KiHeTHka enekTpoJHuX MpoILECiB y po3iiaBax. Karoguuil Buxig no crpymy Ta
BTpaTu MeTany. MexaHi3M BTpaTh MeTally. Buxia cTpyMoM IpH CIUIBHOMY PO3psiIi
10HIB Ha KaToJl. AHONHUM €(EeKT, CYyTHICTh Ta MEXaHi3M BUHUKHEHHA. OCOOIMBOCTI
IPOLECIB HA E€NEKTPOAAX y PpO3IUIaBICHUX COJsiX. OCHOBU BHUCOKOTEMIIEPATYPHOI
€JIEKTPOMETATYPIii KOJbOPOBUX METAIIIB.

2. TexHOOT1s1 BUPOOHUIITBA YOPHUX METAIIIB

2.1. BupoOHHIITBO IEPBUHHOTO METATY

[linroToBKa CcUpOBUHM 10 TuiaBkU. Knacudikarlis 3ami3opyJHUX MaTepiaib.
Poposuiia pya dyopnux metaniB. ®@mtocu. [lanuBo. TexHoreHHa cupoBuHa. Cxema
MIJITOTOBKU 3a1130pyAHUX MaTepialiB A0 TJIaBKU. BiAMIHHOCTI y MiATOTOBLI O1IHUX 1
Oaratux pya. [dpoOnenns ta noapiOHeHHs. 30araueHHs pya. [lokazHuku 30araueHHsl.
['pannynuii cTymiHb 30aradeHHsa. EHeproBuTpat Ha JpOOJEHHS, TYpPKOTIHHS Ta
30arayeHHs. Bukuau y HaBKOJUIIHE CEpEeOBHIIE NMpU APOOJICHHI, T'YpKOTIHHI Ta
30araueHHi. OrpyIKyBaHHsS 3ali30pyJHUX MarepiaiiB. Ariomepariis 3ali3HAKY.
dizuko-xiMiuHl 3acaam arjomepailii. BujganeHHs Boau Ta KOHJICHCAIlisS BOJIOTH.
Posxmananns kapOonariB Ta rimpatiB. TBepmodasni xiMmiuHi peakirii. [InaBanHs mmxTu
Ta Kpuctamizaiis po3miaBy. @opmyBanHs armomepary. OTpuMaHHS 3aTi30pYIHUX
KOHIIeHTpaTiB. Di13uKO-XIMIYHI Tporiecu mpu (HOpMyBaHHI CHPUX KOHIIEHTPATIB Ta iX
smirtHeHHi. [ToBeniHKa MOMyTHUX eJ1eMeHTIB. TeXHOIIOT1sl BAPOOHHIITBA KOHIICHTPATIB.
KoHcTpykuisg arperariB uisi orpyJIKyBaHHS 3a1i30pyAHUX MaTepianiB. KokcyBaHHS
BYTuLisl Ta (popMyBaHHS KOKCY. SKICTh KOKCY. BUKUAM y HABKOJIMIIHE CEPEAOBUILE
1] Yac BUPOOHUIITBA KOKCY. BUpOOHUIITBO YaByHY B TIOMEHHUX Nevax /fomeHHa miy.



OcnogH1 niporiecu. Harpis ta po3knaaanss mmxTtu. [Iporiecu BiIHOBIEHHS Y JOMEHHHUX
nevyax. KiHeTnka BiAHOBIICHHS B JOMEHHHMX T€Yax Ta BIUIUB Pi3HUX (PakTOpiB Ha
MIBUJKICTh BiIHOBJIECHHA. [l0Ka3HUKK PO3BUTKY MPOIECY BIJHOBICHHS Yy JTOMEHHHX
nevyax. HaByriemroBanHs 3amiza Ta (opMyBaHHA 4YaByHY. JSIKICThb UaByHY.
[IInakoyTBOpEeHHS y JOMEHHHX Iedax. BrmactuBocTi nutaky. ['opiHHS mamuBa Oiyis
bypm aomenHoi meui. BepxHs Ta HkHA mabni TemmooOminy. TeruioBi OanaHcu
wiaBku. Pyx razy ta matepianiB y JOMEHHiH nedi. @opMyBaHHs razy Ta HOro pyx y
mapi. Koncrpykiis nomennux nedeit [Ipodins nedi. dyTrepyBaHHs Ta KoxKyX. Cucrema
OX0JIO/pKeHHs. YaByHHA Ta nuiakoBa JbOTKHU. [1oBITpsiHI pypMu. 3acurnHuid amnapar.
VYcrarkyBanHs qomMeHHHX 1exiB. [lomanHs MarepiaiiB 10 JoMeHHOi nedi. [Ipuctpoi
JUIsl 30MpaHHs 4yaByHy Ta nuiaky. PosnuBHa mammnHa. O4YuIIEeHHS JTOMEHHOTO Tasy.
VYrpaBiaiHHsA JOMEHHOIO IUTaBKO. Excrmyaramiss mpomenHoi mnedi. [lo3zagomenHe
OTPUMaHHs MEPBUHHOTO MeTany. TBepaodaszHi mponecu BUPOOHUILITBA NEPBUHHOIO
metany CupoBuHa Ta nanuBo. PI3MKO-XIMiIYHI OCOOIMBOCTI mpouecy. CTyIiHb
Meramizamii. SKicTh  MeTani30BaHOi  CHpPOBMHHM. Arperatd Uil OTPUMAaHHSA
TBepA0(}a3HOrO MEPBUHHOTO MeTany. EHeproBuTpatd Ta BUKHIM Yy HABKOJIUIIHE
cepenoBunie. ExoHoMmika BupoOHunrtBa. Piakodasni mnponecu. Dizuko-xXiMidyH1
ocobmuBocTl piakodasHux mpoueciB. CUpoBHHA Ta NaIMBO. SKICTh MPOIYKIIII.
Arperatu fuist piako(a3Horo BiJHOBJICHHS.

2.2. Metainypris ctainu

Ouwniennst Bif aomimok. Kpucramizamis ta po3nuBaHHsA crajii. OKHUCICHHS
JOMIIIOK  CTaJEIUIaBWJIBHOI BaHHM. TepMOJguMHaMiKa OKHCHEHHsSI  BYIJIELIO.
KoHnenTpariisi Byriemo Ta KUCHIO y CTajeBii BaHHI B mporieci 1uiaBku. KineTuka
OKHMCHEHHs ByrJelto. [Ipoliecu okucaeHHs KpeMHi0, Maprasio ta xpomy. Kineruka
CHUTBHOTO OKMCHEHHs. (DI3MKO-XIMIYHI OCHOBU OKUCHEHHS (ochopy Ta BHAATCHHS
cipku. Poskucnenns crami TepmoauHamika po3kucieHHs crtajii. Po3kuciroBasibHa
3IaTHICTb OKPEMHUX PO3KUCIIOBAUIB. AHAJI3 130T€PM PO3KHUCICHHA. 3aJIeKHICTb
aKTUBHOCTI KUCHIO Bl KOHIIEHTpALll pO3KUCIOBaYa. PO3KUCIEHHS KOMILIEKCHUMHU
pO3KHUCTIOBaYamMu. BujajieHHs: HeMeTalIeBUX BKIIFOUYEHbB 13 MeTany. PoJib MIUJIBHOCTI Ta
PO3Mipy BKJIIOUEHB, POJIb MiXkK(ha3HOTO HATATY HA KOPJOHI 3 METaJIOM, BILUIUB TEIIOBOI
KOHBEKIIIi Ta pyXy MeTajy MiJ AI€I0 ra3iB, 10 BUAUISIOTHCS. 3aIUIIKOBI (€K30reHH1 Ta
€HJOreHH1) BKIIOYEHHS, 1110 HE BUIASIOTHCSA 3 METaly BKJIIOUYEHHs (KpUCTali3alliiiHi
Ta MICISIKPUCTANI3alliiiHI), X TPHUpPOJaa, BIUIUB HA BJIACTUBOCTI METaly, CIOCOOU
3MCHIIICHHS] BMICTY KPHUCTAMI3AllIMHUX Ta MICISIKPUCTAMI3AIIMHUX BKIIOYCHbD.
HudysiitHe (eKcTpakiliiHe) po3KucieHHs. Po3kucieHHs ByrieneMm. BrmactuBocti
OCHOBHHX PO3KHCIIOBadiB. ['a3u B cTali Ta MeToau 00poThOu 3 HUMU Bonens y crani,
HOTO BIUIMB Ha BJIACTUBOCTI CTai, BaJiH, 1[0 BHUKIMKAIOTHCS MPHU-CYTHICTIO BOJHIO B
CTaJll Ta MOro BUIUICHHSM 13 PO3UMHY B OKpeMy (a3y. PO3unHHICTH BOJHIO B 3aJ1i31 Ta
CTaJll, BIUIUB TEMIEpPATypH, aJOTPOMIYHMX IMEPETBOPEHb Ta XIMIYHOIO CKJIaay Ha
pO34MHHICTH BojHIO.Il0oBeIiHKA BOIHIO Yy MPOLECT BUIUIABKU CTadl (y MapTEHIBCHKUX
nevax, KMCHEBUX KOHBEpTEpax, AYrOBUX Tedyax). A30T y CTaii, BIUIMB a30Ty Ha



CITy>k00B1 BJIaCTUBOCTI HU3bKOBYTJICIICBUX CTajeH, CTapiHHS CTalll Ta a30Ty, a30T SK
JETYyIOUH €JIeMEHT Ta 3aMIHHHUK JOPOTHX KOMIIOHEHTIB cTajneil. TemnepaTtypHi yMOBH
dbopmyBaHHsS Ta mucorrianii HiTpuaiB. KiHeTnka MacooOMiHY a30Ty MK Ta30BOIO
¢dazo0 Ta MeTamoM, TadbMy€ JIaHKa MPOIECY B PI3HUX YMOBAaX B3a€MOJIi PIIKHUX
MeTaniB Ta ra3iB. Kpucramizaiisi Ta po3nuBaHHA cTani ['OMOreHHE Ta reTeporeHHe
3apOJDKCHHSI KpHUCTaIiB. MexaHi3M 3pOCTaHHS KPUCTATIB. BIUIMB TEIUIOBiIBEICHHS.
Hennputae 3poctanHs. KoediieHT po3moaily AOMIIIKH MIX TBEPAOI Ta PiAKOIO
dazamu. KonneHrtpamiiiHe rmnepeoxofiomkeHHs. Kpucramizamis B IHTepBai
temneparyp. I[loBeniHka MeTaneBOro CTpyMEHS HpH posiauBaHHI. (OcoOauBOCTI
T1APOJMHAMIKA METaTy Y BUJIMBHMILIX y Mpolieci kpuctamizamii. Di3udHl MEeTOau Ha
npouec 3aTBepAiHHS cTanu. [lopoku 3IHMTKIB MeTally, IO «KUIUThY», METOAU
oOME)XeHHs iX PO3BUTKY. BHYTpiIIHI Ta 30BHINIHI Je(PEeKTH 37MBKa CIOKIMHOI CcTa,
YOpPaBJIiHHSA PpO3MOJIJIOM CErperariB, TIa3iB, HEMETAJIEBUX BKJIIOYEHb, IUIAXU
MMIBUINEHHSA IUIBHOCTI 3JIMBKA. 3JIUTOK «HAMIBCIIOKIMHOI» cTamu. OcoO0JIUBOCTI
dbopmyBaHHs 3MUTKIB, BiytuTHX HAa MHJI3. [Topoku TUTHX 3ar0TOBOK, iX MPUYUHU Ta
3aX0/IM, 10 BKUBAOTHCS AJI1 OOMEXKEHHS PO3BUTKY OKpEMUX BUAIB Bad. OcoO0IMBOCTI
BUPOOHHMIITBA CTajl y PI3HUX CTANCIUIABWIBHUX arperarax. KucHeBo-KOHBEpPTEpHHUIA
mporiec 3aKkiHYEHHST Ta30BOr0 CTpyMeHs 13 coria. MexaHi3M Ta OCHOBHI
3aKOHOMIPHOCTI B3a€MOJIii Ta30BOTO CTPYMEHS 3 pIIKOI0 METAJeBOI0 BAHHOIO.
KiHeTnka po3uyMHEHHsS TBEpAMX METANIB y PIAKUX po3IUIaBax. lepMoAMHAMIKa Ta
KIHETHKA OKHCHEHHS €JIEMEHTIB METaleBOi BaHHM IpPU KHCHEBO-KOHBEPTEPHUX
npouecax. OkuciaeHHs Byriento. OKHCIEHHS IUIaKOyTBOPIOBaJIbHUX KOMIIOHEHTIB
BaHHU. [loBediHKa CipkM TpU KUCHEBO-KOHBEpTEpHOMY mpoueci. OcobauBoOCTI
KOHBEPTEpHOr0 TMpoliecy 3 TMPOAYBaHHSAM KHCHEM depe3 JHo. KomOiHOBaHa
npoayBanHs. [Ipobiemu nepepoOku ckpamy y KoHBepTepax. [lepcrekTuBH KHCHEBO-
KOHBEPTEPHOro Mpolecy. AproHOKMCHeBa IMpojyBaHHs. OTpUMaHHS HEp)KaBIIOYMX
cTaJiell y KOHBepTepax. Mapku cTaji, 0 BUIUIABISETHCS B KHCHEBUX KOHBEPTEpax.
SKiCTh KHCHEBO-KOHBEPTEPHOI CTall MOPIBHIHO 3 MAPTEHIBCHKOIO Ta €J1EKTPOCTAIIIIO.
Teopis Ta TEXHOJOTISI MOJOBUX MPOLECIB BUPOOHMUIITBA cTami. TemioBa pobOoTa
IUTABIJIBHOTO TPOCTOPY CYYaCHUX TMI€YeH, 10 BUKOPUCTOBYIOTh KHCEHb s
CHAIIOBAHHS NaJMBa Ta MPOIyBaHHsA BaHHU. OCOOIMBOCTI TEIJIOOOMIHY B I€yax, 10
OpaloOTh TMiJ 4Yac MpoayBaHHS MeTany KucHeM. llluxTyBaHHS TUTaBOK Yy
MapTEHIBCHKUX 1 JBOBAaHHMX BEITMKOBAaHTAXKHUX MMeYax. Teruionepenada y BaHHI B
Ipoleci 3aBajIKi IIMXTH, NPOrpiBaHHA Ta IUIaBleHHs ckpany. lllmakoyTBopeHHS y
BEITMKOBAHTA)KHUX MApPTEHIBCHKUX T€Uax, IO MPAIIOI0Th 13 3aCTOCYBAHHIM PIJKOTO
yaByHy. Padinyroua Ta 3axucHa posib HUIAKY MiJ Yac miaBieHHs. OKUCIEHHS BYTJIEIIO
B arperarax nojaosoro tumy. [Ipupoja Ta KiHETUKAa OKUCIICHHS BYTJIEIIO IPU CKpar-
nporeci. Cipka B MMXTI MOJOBUX CTaJCIUIAaBWIBHUX arperariB. Jlecymbdypartis
yaByHiB. [loBeninka cipku y mporieci miaaBku. [IOpiBHSHHS TEXHIKO-€KOHOMIUHUX
MOKa3HUKIB POOOTH MAapTEHIBCHKUX Ieyed. SIKICTh cTaji, IO BUIUIABISIETHCS B
MapTEHIBCbKUX Ta JBOBAaHHUX Ieyax. ABTOMATHU3allisl YNPaBIIHHSI MapTEHIBCHKUMHU
neyamu Ta JABOBAaHHUMH arperatamu. 3aCTOCYBAaHHS MOPOLIKOMOAIOHUX MaTepialiB.



EneproButrpaTtd Ta BUKHUIM B HABKOJIMIIHE CEPEAOBHINE MPU MOJOBUX MpPOIECcax
BUpOO-HUITBa cTajii. EnekrpocranemnaBuibHe BUPOOHHUITBO. BummaBka crani B
eJIEKTPOIYTOBUX Meuax 3 KUciauM ¢yrepyBaHHsIM. Di3uKo-XiMIYHI OCHOBU BaKyyMHOI
TJIABKH: PO3KHUCIIOBAIBHA 3IaTHICTh BYIJICIIO, ITO-BEIHKA HEMETAIYHUX BKIIOYCHD,
Jierasailisi, B3a€MOJil MeTalny 3 (yTepyBaHHSM, PO3KUCICHHS, BHUIIAPOBYBAHHI.
Binkputa Ta BakyymHa inaykuiHa miaBka (II1 ta BIIT). Texwuomoris maBkH.
Bakyymuuii nyroBuit meperia  (BJIII). BrnuB enekTpUYHOrO pexuMy Ha
padinyBanHs. bynoBa pinkoi BaHHM Ta quHaMika ii 3MiHM. CTpyKTypa MeTaiay MpH
BJII ta nuisixu ynpaBiiHHs ii gopmyBanHAM. OcHoBHI nedextu 3mutkiB BJIIT Ta
HUISIXY iX nomnepemkends. Enekrponutakosuil neperiaB (ELIIT). Ckian nutakiB npu
EIII. Mexanism padinyBaH-HS MeTaly BiJi HEMETaleBUX BKIOYeHb. Ilmaszmoma
iaBka Ta rmiaasMoBo-ayroBuil neperuiaB (I1I1). Oco6muBocTi TOpIHHS I1a3MOBOL
nyru. B3aemopis Metany 13 razamu 3a yMOB IUIa3MOBOi Ayru. JleryBaHHs mertany
azoTtoM. [lmaBka cTajM y IUTa3MOBIA M€Yl 3 KEepaMiuHUM TurjieM. EleKTpoHHO-
npomeneBuil neperiaB (EJIIT). Temnepatypuuii pexxum. OcoOauBoCTI (popMyBaHHs
s3nuBka npu EJIII. Texnika Oe3neku mig yac poOOTH B €IEKTPOCTAIEIIaBUIBHUX
nexax. Teopis Ta MpakTUKa MO3amiyHoi 00poOKku ctaini. HepiBHOMIpHICT cKilaay Ta
TeMIlepaTypu MeTaly B Koii. CriocoOu roMoreHiszaiii MeTaity: Npo1yBaHHsS aprOHOM
Ta EJIEKTPOMAarHiTHe nepeminryBaHHs. Jlerazamis Ta BUJANEHHS BKJIIOYEHb NPH
romorenizaiii. Kapiramiiine npoaysanus. Jlecynbdypailisi ctajii B KOBIIL: 00poOKa
CUHTETUYHHMH IUIAKaMU Ta NpojyBaHHs nopomkamu. CynbdiHa €MHICTh IIIAKIB.
Mexani3m mporieciB aecyiabdypallii miJ Yac TPOIyBaHHS MOPOIIKONOIIOHUMHU
MaTtepiaamMu. YTpaBJiHHA Mpoliecamu Jecyibdypariiii. Bapiantu 6e30kucitoBaibHOT
nedocdoparii cramu. PoskucnenHs Ta pgerasamisi cranu y Bakyymi. Crocoowu
BaKyyMyBaHHS Ta iX TOpIBHsUIbHA €(QEeKTUBHICTh. BIUIMB BakyyMyBaHHS Ha SIKICTb
crami. IIpobrmema Oe3nepepBHUX TIPOIECIB BUPOOHMIITBA CTAM. |E€XHOJIOTIUHI
nepeBaru Oe3nepepBHUX TMPOIECIB Yy TNOPIBHSAHHI 3 mnepioguyHuMu. HaiiOuibi
BUNPOOYBaHI Ta NEPCIEKTUBHI BapiaHTH 0€3MEePEPBHOTO CTAJIEIUIABUIBHOTO MPOLECY.
KomOinyBaHHsI Oe3nepepBHOTO CTaje-IJIaBWIBHOTO TMpollecy 3 Oe3nepepBHOIO
npokatkoro. [lepcrekTrBy Oe3nepepBHUX CTANEIUIABIIIBHUX MPOIIECIB.

2.3. BupoOHuUUTBO (hepocruiaBiB

CydJacHUi CTaH Ta TEPCHEKTUBU PO3BHUTKY (EpOCIUIaBHOI MPOMHUCIOBOCTI,
kiacuikaris mpoieciB ofaepxkans gepocruiaiB. Kapborepmiuni nporecu. Dizuko-
XIMIYHI 3acajy BIJIHOBJIEHHS OKCHIIB BYyIJemio. BigHoBieHHs kpeMmHio0. Pob
MOHOOKCHIy KpPEMHII0 Ta KapOimy KpemHit0. BimHOBIEHHS MapraHifo 3 OKCHJIB Ta
cwrikatiB. Ponp kapOimiB mapranirto. BigHOBIEHHS XpoMmMy Ta 1HIIMX €JIEMEHTIB 13
OKCHJIB XpOMOBOi pyau. MerajnorepMmiuHi mnporecd, ¢i3UKO-XIMIYHI 3acaau
MeTanoTepMii. MeToanka po3paxyHKY MIMXTH Ta CKJIQJaHHA TEIUIOBOro OallaHCy
METaJI0TePMIYHOTO Mpolecy. BakyyMHO-TepMiuHi TpoliecH, (Hi3UKO-XIMIYHI 3acaii.
BakyymHa muaBka Ta 00poOka piIkux QepocIuiaBiB MiJi BaKyyMOM. A30TOBaHi
depocmiaBu. Di3UKO-XIMIYHI OCHOBM B3a€MOJIl a30Ty 3 MPOBIAHUMHU €J€MEHTaMU



dbepocraBiB y TBEpJOMY Ta PIAKOMY CTaHi.
3. Metanypriiiti neui

3.1. YcraTrkyBaHHA neueu

[Tpuctpoi cnamtoBaHHs razonoAioHoro nanusa. [lanpHUKK 6€3 monmepeaTHbOro
3MINTyBaHHS, 3 TMOKpAIlEeHUM 3MIIIyBaHHSAM Ta 3 TIONEPEeIHIM 3MIITyBaHHSM.
Paniamiiini Tpyou. IlpucTpoi mis cnamdtoBaHHS PiAKOro majiuBa, OPCYHKH HU3BKOTO
Ta BUCOKOTO TUCKY. ['a30Ma3yTHi najgbHUKH. [IpucTpoi juis yTumizalii Tersia rasis, 1mo
BIIXOAATh. PereHepatuBH1 TermooOMiHHUKHM. [IpucTpiii, TeruioBa poboTa Ta
PO3paxyHOK pereHepa-TUBHUX TEIIO0OMIHHUKIB. BumapHe 0Xol01KeHHs JOMEHHHUX,
MapTEHIBCbKUX Ta HarpiBajbHUX Meyel. OX0N0KEeHHsI KOHBEPTEPHUX ra3iB.

3.2. 3aXuCT NOBITPSHOIO Ta BOJIHOTO OACEMHIB BiJ MIKIJJIUBUX BUKHU/IIB

TeopeTnyHl OCHOBM Ta 3arajibHa XapaKTEpUCTUKA T'a300YMCHUX MPHUCTPOIB.
Cyxe Me-XaHIYHE OYMIIEHHS Tra3iB; OYMILEHHS Ta3iB (UIBTPYBaHHSIM; MOKpE
OUMILICHHS Ta3iB; EJICKTPUYHE OYMUIIEHHsS Tra3iB. OUHUILEHHS Ta3iB JIOMEHHOTO Ta
CTaJICTUIABUIILHOTO BUPOOHHUIITBA. OUHUILEHHS ra3iB eueld KOJIbOPOBOT METAIYPIii.

3.3. BoruetrpuBki maTepiaiu

Bumoru 10 BOrHETpUBKUX MaTepiaiiB, 10 3aCTOCOBYIOTHCA Y TIe4aX YOPHOI Ta
KOJIHOpO-BOi MeTanmyprii. Di3uyHi Ta pobdOYl BIACTUBOCTI BOTHETPUBKUX MaTepialiB,
10 BUKOPUCTOBY-IOTHCSA Y METATYPrifHUX TeYax.

3.4. Ileui yopHOi MeTamyprii

[MamuBui meui. [laxthi mewi. [apoaumHamika Ta TEMIOOOMIH y IIIJIEHOMY
pyxoMoMmy miapi. [Tosist mBUIKOCTEH y MIAaXTHUX MeYax MpU PI3HUX CIOCO0AX BBEICHHS
OyTTs: (ypMEHHOMY, LIUIMHHOMY Ta LeHTpaibHOMY. [lomym'sHl HarpiBajibH1 meul.
TennoBa poGota HarpiBajibHUX meded. OcoONMBOCTI TEIUNIOOOMIHY Yy poOoyomy
pocTopi NoAyM'ssHuX neueid. CxeMu pyxy MeTainy Ta IpOAyKTiB 3ropsiHHs. TemnioBuii
Ta TeMIIepaTypHui pexxumu podbotu neyedt. Criocodbu onajaeHHs Ta TPAaHCIOPTYBaHHS
metany. HarpiBanbHi kononssi. TernoBuil Ta TemmepaTypHuil pexxumu. Harpis
XOJIOJHOIO Ta TapsA4yoro nocajaa. Harpis 31UTKIB 3 pIIKOO CEPLIEBUHOI0; BAKOPUCTAHHS
IyTTs, 30aradeHoro kucHeM. [1lnakoBumasieHHs Ta CTIMKICTh MOJUHK. TOKAJIbHI Teyi.
KoHcTpykinii Ta pexxumu poOOTH MPOTUTEUINHUX Tieueil. BrimuB riicaxHux Tpyo Ha
TeIIoBy poboTy medi. Peiitepu. OcoOIMBOCTI TEMIIOO0OMIHY Ta MaTeMaTUYHUN OTHC
HarpiBy Metany. [IpsMo mpoTuTouHi mrToBXaibHi medi. [leui 3 KpokyruuMm mojom
(bankamm). KoHCTpykKIii, pexuMu poOOTH, OCOONHMBOCTI HArpiBy MeTamy,
MaTeMaTUYHUN omuc HarpiBy metany. [lewi i3 kimbneBuM mogoMm. KoHCTpykiii,
TEIUIOBUM Ta TeMIIEpaTypHUN PEKUMH, OCOOJHU-BOCTI TEIUIOOOMIHY Ta HarpiBaHHS
Metany. [leui s mMBUAKICHOTO HarpiBaHHS MeTany. D13UMYHI OCHOBU MIBUAKICHOTO
HarpiBaHHsl MeTally, IMITyJibCHE HarpiBaHHs. CekIliifHi reyi Ta medi KOHBEKTUBHOIO



(ymapHoro) HarpiBy. [lonym'sHi TepmivHi TIeUl

[eui muist TEeMHOTO TepPMIYHOTO OOPOOJICHHS TapsYeKaTaHOro MPOKaTy; CaJouHi meyi;
nedi 3 JaHIFOTOBUM KOHBEEPOM Ta POJMKOBUM MOAOM. OcoOIMBOCTI TEJIOOOMIHY Ta
HarpiBy Mmetany. [leui 3 TerioreHepariero 3a paxyHOK XiMIYHOI €Heprii piJKoro
YaBYHYIO

3.5. [Teui k0bOPOBOT METATYPTii

[TanuBHi meui. [llaxTHi me4i A TJIaBKKM OKUCIEHUX HikeneBux pya. IllaxTHi
meyl JiJIss CBUHIICBOTO IiaBlieHHS. KOHCTpyKIlisi Ta 0COOIMBOCTI TEIUIOBOI POOOTH.
BinOuBHi meui nang 1miaBku Ha mTedHi. TpyOuacti obeptoBi medi. KoHcTpykiii,
TEIUIOBUM Ta TeMmreparypHuil pexkxum. HarpiBanbhi meui. KoHCTpykiIii, TerioBuil Ta
TeMIiepaTypHuid pexuM. [1edi 3 MOBHOIO UM YaCTKOBOIO TEIJIOTEHEPAIIIEI0 32 PAXYHOK
XIMIYHOi €Heprii CHpPOBUH-HUX MaTepialiiB. 3arajibHa XapaKTePUCTUKA MPOIIECIB, 1O
NPOTIKAIOTh TPU BUIATIOBaHHI CyJdb(iAiB y KUIUITYOMY Inapi. ['azonuHamivHMiA
pexuMm neyei. TeMrepaTypHuUid Ta TEIVIOBHM PEXKUMU BUITATY CYJIb(PIAHUX MaTEpialliB.
Yac nepeOyBaHHg MaTepialy B KUIUITuoMy api. [leul juist BUnmaneHHs cyiab(iIHUX
MaTepianiB y KAmstyomy mapi. [ledi quist Bunainy HMHKOBUX, MIJTHUX Ta MOJIIOJIEHOBUX
KOHLIeHTpaTiB. KoHBepTepH 3aBoIB KOJbOPOBOi MeTanyprii. KoHcTpykiii, TennoBHii
Ta TeMIeparypHuil pexum poOotu. Iledwi nns aBTOreHHOT TIUIABKU MIJTHUX
KOHLIEHTPATIB Ha IITEIH Ta YOpHOBY Mijb. [1aBka y pijikiil BaHHI.

4. TexHoorisi BAPOOHHUIITBA KOJIBOPOBUX Ta P1IKICHUX METAIIIB

4.1. TexHomOT1g BUPOOHUIITBA BAXXKUX KOJIHOPOBUX METAIIIB

3aranpHl TPUHIMON BWIYYEHHS MIiJi, HIKETIO, CBUHIIO, IIUHKY 13 pya Ta
KoHIIeHTpaTiB. KiHeTnka Ta MexaHi3M OKHUCIIEHHS CYJIb(iAiB Yy TBEPAOMY Ta PIAKOMY
ctanl. Jlucowiamiss BUIIMX CyJb(iAiB MpU HArpiBaHHI y HEUTpalbHI atMocdepi.
OcHoBHI cTafil GOpMyBaHHS Me-TaypriiHUX pO3IUIaBiB (1IJIaKy, IITEHHY, IIMEH3H).
[IpoiyKTUBHICTh MipOMeTanypriiHux arperatiB. Po3mojia [MIHHUX KOMIIOHEHTIB MIX
npoayKTaMu IuiaBku. CriocoOu BHIIYYEHHS CIpKH NP MipoMeTanypriiiHii nepepooi
cynbdiaHoi cupoBUHH. [loBeaiHKa PIAKICHUX Ta PO3CISTHUX €JIEMEHTIB B OCHOBHHX
MIpOMETAUTYPriyHUX TMpolnecax. Po3moain MUII'SKYy 3a MNPOAYKTAaMHU IUIaBKH.
KoeilieHT KOMIIEKCHOCTI BUKOPHUCTAHHS CHUPOBMHU y METANyprii MiJl, HIKEIo,
CBUHLIO, [INHKY.

4.2. TlepepoOka MiTHUX Py Ta KOHIICHTPATIB

Pi3HOBHIM BiOMBHOI MJIaBKH. [i MATOMA Bara y BUPOOHUIITBI Miii. J[OIITBHICT
MOTIEPETHHOTO BUMNANTY KOHIICHTpPATIB Tiepen mmiaBkoto. [lepeBarum Ta HEAOIKH
nepepoOKr KOHBEPTEPHUX IIUIAKIB y BiIOMBHIN Teui. XapaKTepucThKa IITEHHIB,
nutakiB, rasziB. TemmoBuit KKJI. Moxnusi cnocobu ytumizamii Tera. [lepepoOka
mTeHHIB Ha 4YopHOBY Minb. IloBeminka ioro ckimagoBux y I Tta II mepioam
KOHBEpPTYBaHHs. TEIUIOBUN Ta TEeMIEpaTypHUU pexXumu mponecy. Bukopucranus



NoBIiTps, 30arauenoro kucHeM. [lokazHuku mporecy. ABTOreHHi IPOIecH y MeTalyprii
mimi. Ix nepeBaru Ta HEMOMIKW. BIJIMB MarHeTUTY HA BTPATH MiJll 31 MIJJAKOM y IHX
nporecax. Po3noin cipku Ta MeTaiB-CyIyTHHUKIB 3a MPOIyKTaMH IU1aBKU. Boruese
Ta eNeKTpomiTHUHe padinyBaHHsa Mimi. Teopernuni ocHoBu. IlepepoOka aHOI-HUX
namiB. [Ipaktuka mpoueciB. [igpometanmypris mimi. IliaroroBka cupoBUHH A0
riipoMeTanypriiiHoi mepepoOku. XiMmi3M OCHOBHUX pEakiliii BHJIyTOBYBaHHS.
[TpakTHka Kym4acToro, 6akTepiaibHOTO Ta aBTOKIABHOTO BUIYTOBYBAHHSL.

4.3. IlepepoOka HiKeIEeBUX Py Ta KOHIIEHTPATIB

CrocoOu MArOTOBKY OKUCICHUX HIKEIEBUX PYJ JI0 TUIABKH y IIAXTHUX IeYax.
Ix nepe-Bard Ta HeAoJiku. Peakiii, 1o mpoTiKarTh MO BHUCOTI IIAXTH Ie€4Yl Ta Y
BHYTPIIIHBOMY TOpHI. XapakTEepUCTHKA INTEHHIB Ta UUIAKIB IIIAXTHOI IJIABKH.
KouBepryBanHsa HikeneBux mrerHiB. [loBeninka kobanbry. CydacHi MeToau
TIepepoOKH KOHBEPTEPHHUX IIUIAKiB 3 METOI0 BUIIYYEHHS iX KOOanbTy. IX mepesaru Ta
Henoniku. IlepepoOka aliHiTeliHy A0 BOrHEBOro Hikeno. Cxema BUPOOHMIITBA
MeTaaypriiHoro koOanbTy. I[IArOTOBKA OKHUCIEHHMX HIKEIEBUX PYyJ [0 IUIaBKU B
esniekTporieyax Ha geponikeni. Teopis Ta mpakTuka miaBku. PadinyBaHHS 4OpHOBOTO
(deponikento. TexHIKO-€eKOHOMIYHI MOKa3HUKHU. llepcrekTuBH pO3BUTKY HPOLECY.
['inpomeTanypriiiHi Ta KOMOIHOBaHI CIOCOOM KOMIUIEKCHOI EPEPOOKH OKUCIICHHUX Ta
HIKEJIEBUX pyJ (cerperaiiiiHi, aBTOKJIaBHI, amiauHO-KapOoHaTHi Ta 1H.). [linroroBka
Cynb(PITHUX Pyd Ta KOHIEHTPATIB JO IUIABKM B EJIEKTPUYHMUX Iedyax. Teopis Ta
MpaKTUKa  €JeKTPOIUIaBKU.  TeXHIKO-€KOHOMIYHI  TMOKa3HUKUA.  OcoOnMBOCTI
KOHBEPTYBaHHS MiJHO-HiKeneBuX mTeiHiB. [lonin gaitnmreiiny. Criocobu nepepoOku
MIJTHOTO Ta HIKEJIEBOTO KOHIIEHTPATIB, OTpUMaHuX mpu ¢roramii GalHIITEHHY.
BiaMiHHOCTI TEXHOJIOT1YHOI CXE€MHU BHUPOOHHUIITBA KOOagbTy TMpU MepepoOli
cynb(]imHOI Ta OKHUCIEeHOT CUpOBUHHU. KapOOHIIBHUN MPOIEC OJEp>KaHHS HIKEIIO.
['ippomeTanypriifHi Ta KOMOIHOBaHI CIIOCOOM KOMILUIEKCHOI MepepoOKH Cynb(iIHUX
pyad Ta KOHLEHTpaTiB. MeToau OJep>KaHHS HIKEII0 Ta KOOaJIbTy 3 PO3YHUHIB,
eJIEKTPOJIi3, BOJHEBE BiNHOBIECHHA. [loBemiHka ceneHy, TeTypy Ta IOPOTOIIHHUX
METaJliB 32 OCHOBHUMH MEpeIiJIaMi TEXHOIOTTYHUX cxeM. OCHOBHI 3acajau nepepoOKu
aHOJHUX NUIaMIB €JEeKTpoJizy Hikento. IlepepoOka apceHigHUX pyd, npodiiema
BUBC/ICHHS MUIII'SIKY .

4.4. IlepepoOKka CBUHIIEBUX KOHIIEHTPATIB

ArnoMepyrounii BUIIaJl CBUHIICBUX KOHIIGHTpaTiB. Teopis Ta MpakTHUKa.
BinHoBmoBasibHA TJIaBKa CBHMHIIEBOTO arjomepary. Ximizm mporecy. [loBeminka
CBUHIIIO Ta METATIB-CYITyTHUKIB MPH TUIABI. TEeXHIKO-€KOHOMIYH1 MOKa3HUKH TIJIaBKH.
PadinyBanHs 4OpHOBOTO CBUHIIIO Ta MepepoOKa HaMmBIPOAYKTIB. Teopis Ta mpakTUKa.
ABTOTeHHi Ta TigpoMeTanypriiiHi crocobu nepepoOKH CBHHIEBUX KOHLEHTpATIB. IX
nepeBard Ta HEJOJIIKH, NMEPCIEeKTUBHU 3aCTOCYBAHHS ILIHHUX METajliB-CYMyTHHUKIB Y
BUPOOHUIITBI CBUHIIO. CXEMH MOMYTHOTO BHJIYYEHHS CIPKM Ta METajiB-CyyTHHKIB
npu nepepoOLl CBUHIIEBUX KOHIIEHTPATIB.



4.5. TlepepoOka ITMHKOBUX KOHIIEHTPATIB

[TopiBHsSIHHS €(DEeKTHUBHOCTI MipO- Ta TAPOMETANYPrifHIUX METOIB OTPUMAHHS
UHKY. Bunan nuHKoBUX KOHLIEHTpaTiB. [lipomeTanypriitHi MeTou oiep >KaHHS [IUHKY
13 Hemorapka. Enextporepmis muHKy. OCOONMMBOCTI BUIUTABKA IIMHKY Y HIAXTHHUX
nevax. PadinyBanHs dopHoBoro nuHKy. ['impomeramypris nuHKy. BumyroByBanHS
IMHKOBHX HEIOTApKiB Ta OYMINCHHS PO3YMHIB B JOMIMOK. TeopeTHuuHi 3acaan Iux
npoueciB. EnextpoocamxenHs uuHKy. IlepepoOka HamiBIpPOIyKTIB IIMHKOBOIO
BUpOOHUITBA. KOMIIJIEKCHE BUKOPUCTAaHHS IUH-KOBMICHOI CUPOBHHH.

4.6. TexHomoriss BApOOHMIITBA 30J10Ta, CPiOJia Ta METAIIB IJIATUHOBOI TPYIIH

CyyacHu#l cTaH Ta OCHOBHI €Tanu PO3BUTKY BUPOOHHUIITBA 30JI0Ta, cpidia Ta
METaJiB IUIATUHOBOI Tpynu. BuIydeHHS NUISXETHUX METaliB aMalibraMalli€ro.
TepMmoauHaMika, MeXaHI3M Ta KIHETMKA B3a€MOJIl 30J0Ta, cpidia Ta MeTalliB
IUTATUHOBOI TPYTH 3 PTYTTIO. TE€OpETHYHI OCHOBH Ta TEXHOJIOTIS IIPOIIECY I[laHyBaHHS.
TepMmoauHaMika Ta KIHETMKA MPOLECY PO3YMHEHHS B I1aHICTUX PO3YHMHAX 30JI0Ta,
cpibiia, TeTypuU/IiB 30JI0Ta, CIPUMCTUX Ta OKCUJIHUX MiHEpaliB cpidna. Tepmonunamika
Ta KIHETHKA MPOILECY OCAKEHHS 30J10Ta Ta cpidia 3 HIaHICTUX PO3YHMHIB LIMHKOM Ta
anmtoMiHieM. TeopeTHdHl OCHOBM TIpoliecy copOllii 3010Ta Ta cpibna 3 I[1aHICTHX
PO34YMHIB aKTUBOBAHUM BYTUUISAM, 10HHO-OOMIHHUMH CMOJIaMH (QHIOHITaMH) Ta
PIIMHHOIO  EKCTPAaKIE0 OpraHIYHUMHU po3unHHUKamMu. CremniajibHi  MPOIECH
nepepoOKUu Py Ta KOHIIGHTPATIB CKJIQJHOTrO ckiany. AdiHax 3omoTa, cpidna Ta
METaJiB IJIATUHOBOI Ipynu. TeopeTuyHi OCHOBU Ta TEXHOJIOTIS €IEKTPOJITUYHOTO
adiHaxy 3050Ta Ta cpidma. Ximisg Ta TEXHOJOTiS MpoleciB adiHaXy IUIATHUHOBOTO
KOHIIEHTpaTy Ta METOU OTPUMAaHHS TUIATUHU BUCOKOI YUCTOTH.

4.7. TexHoa0r11 BUpOOHMIITBA JIETKUX KOJIBOPOBUX CILIABIB

OTtpumaHHsl MarHito. BiacTuBOCTI Ta 3aCTOCYBAaHHS MarHito. XapakTepUCTHKA
BUXITHUX MatepianiB. Teopis Ta TEXHOJOTis OTPUMaHHs OE3BOJHOTO XJOPUCTOTO
MarHiro ta 010QiTy. 3HEBOJHEHHS KApHAIITy: OTPUMAHHS LITYYHOTO KApHAIITY,
3HeBogHeHHs B CKH, mo oGepTaroThes, 1 meyax. 3aCTOCYBaHHS Me4Yed KUIUISTYOTO
mapy Ta xiyopartopiB. Ckiam Ta (I3MKO-XIMIYHI BJIACTUBOCTI  €JICKTPOJIITIB.
Oco0MMBOCTI KIHETUKH €IEeKTPOJHUX TMpoleciB. [igpoauHaMika elekTpoaa Ta
KaTOJIHUM BUX1J IO cTpyMy. BIuiuB gomimmok Ta 100aBOK B €ICKTPOIT Ha KaTOIHHUMA
nporec. Ocita ntamy. TexHika eIeKTPOIITUYHOTO Oiep>KaHHs MarHito. KoHcTpyKiis
enektpoiizepiB. IlopiBHsiibHa ixHA xapaktepuctuka. OTpUMaHHS —ATIOMIHIIO.
BiracTuBOCTI ailFoMiHiIO Ta CIUTaBIB Ha HOTO OCHOBI, MacIITaOM BUPOOHMIITBA Ta chepHr
3actocyBanHsa. OcHOBHI amroMmiHieBi pynu. IlepepoOka OOKCHUTIB TIAPOXIMIYHUM
cniocobom. OcHoBHa peakiiisi baiiepa. bygoBa amominaTHuX po3unHiB. PiBHOBara B
cuctemi Al;O3-Na,O-H,O. TlpuniumnoBa TexHosoriyHa cxema Metoay baliepa.
TexHOJOryHl MapaMeTpy OCHOBHMX MEpPEAUTIB Ta XapaKTEPUCTHKA O0JIaHaHHA.
OTpuMaHHS IIIMHO3EMY CIIOCOOOM criKaHHs 13 00kcUTIB. OCHOBHI XIMIUHI PeaKIii Ipu



CIIKaHHI Ta BWJIYrOBYBaHHI cCIeKiB. [IpWHIIMIIOBA TEXHOJOTIYHA CXEMa METOMIY
cunikanusi. KowmrmuiekcHa mnepepoOka HedeniHiB. XapakTepucThka HedemnmiHiB Ta
HedemHocneHiToBux pya. OCHOBHI peakiiii Mpu CIiKaHHI He(eliHy 3 BalHAKOM Ta
BUJIyroByBaHHI. [IpuHIIMIIOBa TexHOJOTiYHa cxema MeToay crikaHHsA. OCHOBHa
amapatypa. XapaKTepuCTHKa aidyHITOBUX pyaA. OCHOBHI peakiii mpu mnepepoOIl
QTYHITOBUX Py BITHOBITIOBAJILHMM BHUMAJIOM 13 TUIKOIWO cmikaHHs. [IpuHIumosa
TEXHOJIOTIYHA CXeMa I[bOT0. BUPOOHUIITBO (TOPUCTHX COJIEH Ta EIEKTPOIIB.
BupoOGHUIITBO KP107iTy KMCIOTHUM CITIOCOOOM: OCHOBHI peakIlii, TEeXHOJIOT1YHa cXeMa
Ta anapaTtypa. BUpoOHUIITBO €1EKTPOAiB: BUXI1JIHI MaTepialiy, IPECyBaHHS, BUITAJICHHS
«3EJICHUX» eJEKTPOoAiB, rpadiTyBaHHsa. Teopis eIeKTpOi3y KploJITOTIMHO3EMHHUX
posmiapiB. BractuBocTi Ta OynoBa €JEKTPO-JNITIB Ta TEPMOJMHAMIKA OCHOBHHX
peakiiii Ha enektponax. OCHOBHI AiarpaMu cTaHy. MexaHi3M KaTOJHOIO MpOIecy,
MOBEIHKA HATPIIO B KATOJHOMY PO3Psil, KATOAHUMA BUX1J CTpyMy. AHOJHUM TpoIIecC.
[ToTeHuiaioBU3HAYAIbHI peakKilii, CKJIaJl aHOJIHUX Ta3iB, 3B'A30K 3 KATOJHUM BUXOJ0M
o CTpyMy. TE€XHOJOT1sI eIEKTPOJITUHYHOTO OJIEpKaHHS allFoMiHit0. ONUC KOHCTPYKIIIT
€JIEKTPOJI13€pIB Ta MOPIBHIHHS iX TEXHIYHUX JaHUX. TEeXHOJIOrIs caMONaIbHOTO aHO1a
AJIOMIHIEBOTO €JIEKTpOoJIizepa. XapaKTepUCTUKAa OCHOBHUX 30H B aHOJ1; BUMOTH JI0
NEKIB 1 KOKCIB; OCHOBHI MpPOLIECH, SIKI Y PI3HUX 30HaX aHoja; OanaHC BYTJELIO.
Eneprernuni 6aaHcu eneTpoiizepiB, 3B'A30K MK HIUIBHICTIO CTPYMY Ta MUTOMUMU
BTparamMu Teruia. [lmaHyBaHHS 1EXIB €JIEKTPOJII3y Ta EJNEKTPOII3HUX KOPITYCiB.
["a30BiICMOKTYBaY Ta BEHTHWIALIS, pereHepauis @topcosneir. EnexTpomituune
padiHyBaHHS aTOMiHII0. B1acTUBOCTI Ta 3aCTOCYBaHHS aJIFOMiHII0 BUCOKOI YMCTOTH.
Teopis Ta TEXHOJOTIS TPUIIAPOBOTO METOAY, IUIAXH 1i BAOCKOHAICHHS. MeTanypris
BTOPHHHOT'O aJIFOMiHII0. TEeXHOJOrisl MIATOTOBKH OpyXTy Ta BIAXOMIB 10 IIJIaBKH.
[1naBka amoMiHIO Ta HOTO CIUIABIB B €JIEKTPUYHHUX Ta MOJYM'SSHUX BIJOMBHUX TEeYaXx.

4.8. TexHos0r1a BUpOOHUIITBA PIJIKICHUX Ta PaJi0aKTUBHUX METAIIIB

Tyromnaski pizkicHi Metanu. Bonbdpam Ta MoniOaeH. P13MK0O-XIMIUHI OCHOBH
NIPpOMETAYPridHUX Ta TIAPOMETANYPriiHUX CHOocoOIB  PO3KIAJaHHS PyAHHUX
KOHLIEHTPATIB, iX KPUTUYHE 31CTaBJICHHS, HOBI HAIPSIMKHU TE€XHOJOr1i. Bukopucranus
10HOOOMIHHUX Ta EKCTpPakLUIMHUX MpOLECiB Yy TiApOMETalnyprii BojbppaMy Ta
MouiOsieHy. CxeMu KOMILIEKCHOI epepoOKH BoIb(pamM-MoJ10€HOBUX KOHIIEHTPATIB
Cnocobu BiiOKpeMIIeHHd MOi01eHy BiJl Boib(pamy. [lonmyTHe BUITyUEHHS PEHIIO il
yac mnepepoOKr MOJIOIEHOBUX KOHIICHTPATIB. TEXHOJOTiS TMepepoOKd BTOPUHHOI
BOJTL()PaMOBOi Ta MOJIIO/IEHOBOT CUPOBUHU. TepMOIMHAMIKA, KIHETHKA Ta MEXaHi3M
BIJIHOBJICHHSI TPUOKCHUIIB BOJh(paMy Ta MOMiOAEHY BOJHEM, MPAKTHKA IPOIIECY.
OcHOBU BUPOOHUIITBA KOMITAKTHUX BOJIb(paMy Ta MOTIOAECHY METOJIOM MOPOIIKOBOI
MeTaayprii Ta IUIaBKOIO (JyroBWi, e€IeKTpPOHHO-pOMEHEBHUii). Bapiantu mporiecis
OTPUMaHHS BOJIb(paMy Ta MOTIOICHY BIAHOBICHHSM TaJIOreHiaiB. TaHTan Ta HIOOIH.
Ornan Ta 31CTaBiIEHHS CIOCOOIB PO3KIIAJaHHS PYJHUX KOHIIEHTPATIB PI3HOTO THITY
(TaHTAMIT-KOAYMOIT, JIONMApUT, Mipoxjop). Di3uKo-XIMIYHI 3acaad MPOLECIB.
3icTaBi€HHS XJIOPHOI Ta CyJIb(PaTHOI TEXHOJIOT1] KOMIUIEKCHOI MePEePOOKH JIOMAPUTY.



OcHoBH cmoco0iB ToALTY TaHTaly Ta HioO1r0. Orisia Ta 3iCTaBiEHHS CHOCOOIB
BUPOOHUIITBA TaHTaly Ta HI0O010. Di3uMKO-XIMIYHI OCHOBH METAJIOTEPMIYHOTO,
KapOOTEPMIUHOTO Ta EJEKTPOIITUYHOrO crmocoOiB. OTpuMaHHS TaHTaly Ta HI0O010
BITHOBJICHHSAM XJOpUAiB. DI3UKO-XIMIUHI OCHOBH PI3HHUX CIIOCOOIB BHUPOOHUIITBA
KOMIAKTHUX TaHTaly Ta Hio0iro. TurtaH, nupkoHiit Ta raduiii. OCHOBHU CydyacHOI
TEXHOJIOT1] BAPOOHUIITBA YOTUPUXJIOPUCTOTrO TUTaHy. OTJIsI Ta 31CTaBICHHS CIIOCOOIB
OJIep KaHHS MITYYHOTO PYyTWJIa 3 KOHIICHTpaIii iUbMeHITy. Di3uko-XiMi4HI OCHOBH
Croco0iB PO3THHY LHUPKOHIEBUX KOHIIEHTpaTiB. OOrpyHTyBaHHS BHOOpPY CIOcoOy
PO3THHY 3aJIe)KHO BijJ KIHIEBHX MpOAyKTiB. CriocoOu MoAUTy HHUPKOHIIO Ta radHiro.
KomruiekcHe BUKOpHCTaHHS TUTAHOBOI Ta IMUPKOHIEBOI CHUPOBHHHU. Di3MKO-XIMIYHI
BJIACTUBOCTI Ta TMpaKTUKa MAarHiiTEpMIYHOTO CIoco0y BHUPOOHHUIITBA TUTAHY Ta
IMPKOHII0 3 IUX  XJOpUIiB. BapiaHTM  HATpIATEpMIYHOTO  BiJIHOBJICHHS
YOTUPUXJIOPUCTOTO TUTAHY. 3ICTaBJICHHS MAarHidTEpPMIYHOTO Ta HATPIATEPMIYHOTO
npoueciB. EnekTpomiTuuHuii cnoci0 oAep)kaHHS IUPKOHi0. EnexTponiTuyHe
padinyBaHHs TUTaHy. OCHOBM HOAMAHOIO CHOCOOY padiHyBaHHS THUTAaHY Ta
HUPKOHI0. BHUpPOOHMIITBO KOMIIAKTHUX THUTaHy Ta LHMPKOHII0 METOJAOM ILJIaBKH.
[ToponikoBa MeTtanyprisi TUTaHy Ta LHUPKOHIIO. PO3CIfAHI pIAKICHI MeTalHu 3arajibHa
XapaKTepUCTUKA PO3CIIHUX PIAKICHUX METaNliB, JKepen iX oaep:kaHHs. TexHomoris
NOMYTHOIO BWJIYYEHHS Talll0 y BHPOOHUITBI TJIMHO3EMY, IHJIIKO MpU THEepepooli
CyJb(iHOI CHPOBUHU KOJIBOPOBUX METANIB, T€PMaHIl0 MpHU MepepoOll MiJIHOI
CUPOBHMHM Ta BYTUUISA, PEHIIO y BUPOOHMIITBI Miai Ta MonibaeHy. Pinko3eMernbHl Ta
pamioakTuBHI MeTaiid. OCHOBH TPOIECIB OTPUMAHHS PIJIKICHO3EMEIbHUX METAaliB
BUCOKOI YHMCTOTH. BapiaHTM TEXHOJOTIYHUX CXE€M MEepepoOKH MOHOLUTOBHUX
KOHIIGHTpATIB 3 OTPUMAHHSAM CIIOJIYK PIAKICHO-3€MEIbHUX METaliB Ta TOPIIO.
TexHosoris mepepoOKH IHIMX BHUIIB PIAKICHO3EMEIbHOT CHUPOBUHU (0acTEH3HT,
1Tpomapu3uT, jonaput). OCHOBU CHOCOOIB MOJAUTY PIAKICHO3EMEIbHUX METANIB Ta
Topito. OCHOBH Ta anapaTypa MpoLeciB BUIYTOBYBaHHS YpaHy 3 pyAHOI CHPOBUHU IS
ix 3a1iicHeHHs. [oHOOOMIHHI Ta €KCTPAKI1MHI CHOCOOM BUJIYYEHHS Ta KOHUEHTPYBaHHS
ypaHy B pO3UMHAX, BUAUICHHS YUCTUX CHONyK. OCHOBM TEXHOJOTIi BUPOOHHIITBA
ypaHy MeTaio-TepMiuHuMu Metofamu [InaBka ypany. Bumoru 10 unctoTi ypany, mo
BUKOPUCTOBYEThCS B aTOMHIM TexHiui. Jlerki piakicHi meranu. bepumiil. ®i3uko-
XIMIYHI OCHOBH TEXHOJIOT1i IepepoOKr OepriIlEBUX KOHIIEHTPATIB 3a CYJIb(aTHOIO Ta
dbropuaHoro cxemamu. Criocodu ofiep:kaHHsl YUCTOTO OKCUAY OCPUIIIIO Ta TaJI0-TeH1TIB
Oepuiito. MertamoTepMmiuHi Ta EJIEKTPOTEPMIUHI CIOCOOM OJepKaHHS Oepuiito,
JUCTWISIIIIAHI Ta ENEeKTPOJITUYHI Tmporecu #oro padinyBanHs. BupoOHUIITBO
KoMriakTHoro Oepwiito. JliTih. OCHOBM TEXHOJOTIl BUPOOHUIITBA CIONYK JITIIO 3
JITIEBUX KOHIIEHTPATIB (CIOIy-MeHa, JemiaoiTy). Pi3uKo-XiMi4HI OCHOBU TPOIIECIB
OJICpKaHHS  JITIFO  €JEKTPOJI30M, BaKyyM-TepMidyHUM cmocoboMm. Cmocobu
padiHyBaHHS JITIIO.
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