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1 3AT'AJIBHI BIJOMOCTI

Po6oua mporpama ckinasena Ha OCHOBI KBaJi(piKaIiifHOT XapaKTepUCTUKHN OaKkaiaBpa
3a paxamu 6.05040201 "JIuBapHe BUPOOHUIITBO YOPHHUX 1 KOJILOPOBHUX MeTaliB" 1 po6oUo-
ro HaB4yaybHOTO TUIany Ha 20011/2012 HaByanbHUI PiK, 3aTBEPIKEHOTO PEKTOPOM aKaje-
Mil.

st BuBUeHHs auctuiuiind «OCHOBH Teopli MJIaBKK JTUBAPHUX CIUIABIB» MOTPiOHI
3HaHHS 3arajlbHOTEXHIYHUX JUCIUIUIIH B 00Cs31, HEOOXIMHOMY JUIsl BHUPIIICHHS
TEXHOJIOTIYHUX, IPOCKTHUX, KOHCTPYKTOPCHKUX 1 JOCHIIHMUIBKMX 3adad. J[o Takmx
JTUCHUIUIIH HalekaTh: (izuka, Ximis, pi3udHa XiMis 1 aHAJITUYHUM KOHTPOJb, TEOPis 1
TEXHOJIOT1S METATYPrifHOTO BUPOOHUIITBA, TEOPETHYHI OCHOBH JIMBAPHOTO BUPOOHUIITBA.

3HaHHA, OTpUMaH1 NMpU BUBUYCHHI «OCHOBHM TeOpii IJIABKK JIMBAPHUX CILJIABIBY,
HEOOX1TH1 ISl YCHIITHOTO OCBOEHHS JHUCIUILIIH BUPOOHUIITBO BUJIMBKIB 3 KOJHOPOBHUX
MeTajiB, BUPOOHUIITBO BWJIMBKIB 31 CTaji, HOBI Marepiajd, CIELiaJibHI BUJIU JIMTBA,
OXOpOHa Tparlli, JJiS BUKOHAHHS KOMIUIEKCHUX 3aBJaHb Ha JEp>KaBHOMY €K3aMeHI, a
TaKOX JIJIS TIITOTOBKH JI0 3aXUCTY JUIJIOMHUX MTPOEKTIB CHEIAICTIB Ta KBaTi(iKaliiiHu3
pOOIT MaricTpis.

I1. PO3IIOA1T HABYAJIBHOI'O YACY
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JIJist CcTyICHTIB, SIKI HABYAIOTHCS 32 3a04HOI0 (DOPMOIO Mepe0aueH0 BUKOPUCTAHHS
MOJYJIBbHO-PEUTUHTOBOI CHCTEMH OIlIHIOBaHHS 3HaHb. Po30uBKa Marepiamy 3a
3MICTOBHUMH MOJIYJISIMHU MPOBEICHA HACTYITHUM YHHOM.
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JMBApHUX CIUTaBIB. pobotu Ne 1
[InaBka crutaBiB Ha 3axHUCT NPAKTUYHOT
OCHOBI MiIi. pobotu Ne 2
3axucT NpaKTUYHOL
po6otu Ne 3
2 HnaBK.a CIUIaBIB  HA 12 | 80 |2,25| 11 |3a5per NPaKTHIHOI
OCHOB1  QJIOMIHIIO 1 poGoTH Ne 4
MAarHuio.
HH%KOTeMHepaTypHI 1 Kontponrha poborta Ne 1
TYTOIJIaBKI CIJIABH.

III. META 1 3BABJAHHSA JUCHUIIJITHA

Juciumuiina "OcHOBU Teopii MJIAaBKU JIMBAPHUX CIUIAaBIB" OXOIUIIOE MIMPOKE KOJIO
NUTaHb, OB’ sI3aHUX 3 (P13UKO-MEXaHIYHUMU BIACTUBOCTSIMH CIIaBIB KOJHOPOBUX METAIB
1 CIUIaBIB Ha 1X OCHOBI, a TakOX 3 (PI3UKO-XIMIYHUMHU OCHOBAaMHU OJICP>KaHHS JTUBAPHUX
CIUTaBiB. 3HA4YHE MICIE TPHUIUISIETHCS BHUBYCHHIO HOBITHIX JOCSTHEHb B Taly3sX
BUPOOHMIITBA HOBHX JIMBApPHUX CIUIaBiB. B ycCix po3mimax poOWUThCS HArojoc Ha HOBI
MaTepiayio- 1 eHepro30epirarodi TeXHOJOT1].

Hucrumurina "OcHOBU Teopii TUIaBKM JIMBApPHHUX CIUIABIB" € OJHIEI0 3 OCHOBHHX
creriagbHUX AUCIUILTIH, 110 CIIPUSAIOTh (HOPMYBAHHIO Y MaiiOyTHIX (haxiBIliB TEXHOJOTIB-
JUBApPHUKIB ()aXOBHUX 3HAHB, HEOOX1THUX JJIS MOAAIBIIOT CAMOCTIHHOI poOOTH.

BUCBITIIIOE 1 CUCTEMATHU3y€ KOHKPETHI SBUINA B CYy9aCHUX METATypridHUX CHUCTe-
Max 1 arperatax Ha OCHOBI 3arajJibHUX 3aKOHOMIpHOCTEH (Gi3uKH, XiMii 1 Qi3uyHINA XiMii,
TeOpii MeTamypriiHUX MPOIECIB, 3arajibHOI MeETamyprii, Teopii JIMBapHUX CIUIaBIB Ta
TEXHOJIOT1i TMBAPHOTO BUPOOHHUIITBA.
MeToro BUKIIaJaHHs JUCITUTUTIHY €:

- HaBYaHHS aHANI3y HaBaXIUBIMINX (DI3UKO-XIMIYHUX SIBHIL, IO CKJIAJAIOTh OC-
HOBY OJIEp>KaHHS Cy4yaCHHX JIMBAPHUX CILJIaBiB KOJIHOPOBHUX METAIB;




BHUBUYCHHS POOOTH 1 KOHCTPYKIIIM OCHOBHUX IJIaBUJIBHUX arperariB JUBApHOTO
BUPOOHUIITBA,

aHaJ3 Cy4yaCHUX TEXHOJIOT1 BUILJIABKH CILIABIB JIsl BUPOOHUIITBA BUJIUBKIB, BU-
3HAYEHHS ONTUMAJIBHUX CKJIQIIB IIUXTH JIJI1 BUIJIABKU JIUBAPHUX CILIABIB 3 HE-
OOX1JHHM CKJIQJOM.

[Tporpamoro Kypcy mependavdaeTbcsi BUBYCHHS 1T ATH TEM, IO XapaKTePU3YIOTh OC-
HOBHI HAMPSIMKH JIABKY JINBAPHUX CIUIABIB.

3ajgader0 BUBYCHHS MHWCIUIUIIHA € HaBYaHHA MalOyTHIX (axiBIiB METOJaMH
oJlep>KaHHS JTMBAPHUX CIUIABIB B CyUYaCHUX METaJypriiHuUX arperarax, MpoBEJACHHIO METa-
JyprifiHUX MPOIIECIB B ONTUMATIBLHUX TEXHOJIOTTYHUX PEKUMAX.

VY pe3ynbTari BUBYCHHS TUCIUIUTIHUA CTYACHT TOBUHHUM

3HaTu:

TEOPETUYHI OCHOBU JMCLMIUIIHA B 00Cs31, HEOOXITHOMY JJI PIIIEHHS BUPOOHHU-
YpX 1 JOCIIJHUIILKHUX 3aa4;

(b13MKO-XIMI4HI OCHOBH IPOLIECIB TJIABKH 1 JUBAPHUX CIUIABIB, 10 CYNPOBOIXKY-
I0Th TEXHOJIOT1IO 1X OJIEpKaHHS;

TEOPETUYHI OCHOBH 1 TEXHOJIOT1YHI 3aX011 padiHyBaHHS METAIICBUX PO3IUIABIB;

OCOOJIMBOCTI TPOIIECIB, IO BiIOYyBAIOTHCS MPU TBEPAIHHI CIUIaBIB B JIMBApHIi
dbopmi.

YMmiTu:

3aCTOCOBYBATH 3arajbHI MOJOKEHHS TEOpli METAITYPriiHUX MPOLECIB 10 KOHK-
PETHHX IPOIICCIB IUIABKH JUBAPHHX CILIABIB;

BU3HAYaTU JOIIJIbHICTh BUKOPUCTAHHS TEXHOJIOTIYHUX METOMAIB IUJIABKU IS
OJIep>KaHHs JIMBAPHUX CIUIABIB, 1110 MaIOTh NIEBHI BJIAaCTUBOCTI,

BU3HAYATU MEpeBary B BUKOPUCTAHHI Ti€1 YU 1HIIOT TEXHOJIOT1] TIaBKU;

PO3POOIIATH TEXHOJIOTIIO TJIABKU JIMBAPHOTO CIUIaBYy 3 HEOOXITHUMU BJIACTUBOC-
TSMU TIPU MIHIMAJBHUX BUTPATAX TPYJIOBUX 1 MaTepiaJbHUX PECYPCIB;

PO3paxoByBaTH ONTUMATBHUIN CKJIa ITUXTH;
MPAITIOBATH 3 JOBIIKOBOIO, TOBITKOBO-HOPMATUBHOIO M 1HIIO HAyKOBO-TEXHIY-
HOIO JIITEPATypPOIO 1 TOKyMEHTAITIETO.



IV. TEMATUYHUAM IIJIAH

IV.1. PO3NNOALII HABYAJIBHOI'O YHACY 3A TEMAMU
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Tpumectp 14
Tema 1. OcHOBU Teopii TMBAPHUX CILJIABIB.

Jlitepatypa: [1] 15-91; [2] 12-23, 90-133. 2 36

Tema 2. [[;1aBka cruiaBiB Ha OCHOBI MIJl.

Jlitepatypa: [1] 207-220, 396-424; [2]| 2 4 3 35
295-311;[3] 436-450.

Tema 3. IlnaBka cruiaBiB Ha OCHOBI
AJIFOMIHIIO.

Jlitepatypa: [1] 174-192, 396-411; [2] 2 2 23
207-411; [3] 459-471.
Tema 4. I[lnaBka cIiaBiB Ha OCHOBI
. MarHio. 1 73
Jiteparypa: [1] 192-201, 411-416; [2]
256-268;[3]472-476.
Tema 5.  Hwusekoremmepatyphni i
. TYTOIUIaBKi CIUIaBH. 1 ) 3 73
Jiteparypa: [1] 220-223, 416-426; [2]
280-290, 330-332.
Bceboro: 8 8 6 | 140
1V.2. JIEKIIIT

MOJIYJb 1

Tema 1. OcHOBM Teopil JUBAPHHUX CILIABIB

Jexkuia 1. Beryn. Mera 1 3aBnanasa kypcy. OCHOBHI ITOHSTTS TeOpli JUBapHUX CILIABIB.
Knacudikaiig meranaiB 3a poOOYUMH BJIACTUBOCTSAMH. B3aeMoisd MK KOMIOOHEHTAMHU B
JIMBAPHUX cIutaBax. Po0OoYi 1 TEXHOJOr1YHI BJIACTUBOCTI JIMBAPHUX CIUIABIB Ta iX 3B'A30K 3




KpUTEpISIMU Jiarpam crany. ['pymnu seryrwounx enemeHTiB. KommiekcHe seryBanss. Brms
Ha OCHOBY cIulaBy MojaudikyBaHHsSM. MeToau 3MIIHEHHS JIMBapHUX CIUIaBiB. Brms
JIeryBaHHs Ha TEXHOJOT1YHI BJIACTUBOCTI IUBAPHUX CILJIABIB.

Jluoakmuuni 3acobu: : KoMIIeKT 3aCTaBOK JJisi rpad)OIIpoeKTOpY.

llocunanusa na nimepamypy: [1] 17-70, 80-94; [2] 12-23, 78-80, 101-124; [4] 159-170.
3asoanns na CPC: BuBueHHs JICKIIIMHOTO MaTepiamy.

Tema 2. [11aBKa cIIaBiB HA OCHOBI Mii

Jlekmiss 2. 3arajpHa XapakTEpHUCTHKA Mgl Ta 1i B3aeMOJIs 3 I1HINMMM €JIIEMEHTAMHM.
MapkyBanug Migi. TexHOJOrIYHI cXeMH oJepkaHHsa Mial. Borugne padinyBaHHS MiJi.
MapkyBaHHsg MigHux cmiaBiB. OnoB'sHl 6pon3u. be3onos'sHl Opon3u. JIMBapHI JIaTyHI.
Ileui jyig I1aBKU MIOTHUX ciuiaBiB. IliraBka 010B’SHHX JIMBApHHUX OpOH3 HA CBIKIM ITHXTI.
[InaBxa 0J10B’SIHUX JMBApHUX OpOH3 Ha Bigxojax. I1gaBka aJrOMIHIEBHX JIMBAPHHX OpOH3
Ha cBDKIM mmxTi. IlnaBka TUBapHUX JIATYHEH HAa CBIKIM IIMXTI.
Jluoakmuuni 3acobou: KoMImiekT 3acTaBoK Jijisi rpa)onpoeKTopy.

Ilocunanns na nimepamypy: [1] 207-220, 396-403, 418-424; [2] 295-311; [3] 436-450.
3asoanna na CPC: BuBdeHHs TeKUIHHOTO MaTepiany. 3aHECTH 1O KOHCIIEKTY 1 ONUCATH
Jiarpamy cTaHy cucTeMu Miab—KuceHb. O3Haifomutucs 3 'OCT 859-78. 3anectu 10
KOHCIIEKTY 1 OTIMICATH JliarpaMy CTaHy cUCTeMH Miab—010Bo. O3naiomutuch 3 'OCT 613-
79. 3aHecTH O KOHCTIEKTY 1 OMUCATH JlarpaMu CTaHy CHUCTEM MiIb—aTlOMIHIN Ta MiJlb—
nuHK. O3gaitomutucs 3 'OCT 49379 ta I'OCT 17711-93.

MOJIVJIb 2

Tema 3. Il1aBKa cnj1aBiB HA OCHOBI AJIOMIHIIO

Jleknmis 3. 3arajgbHa XapaKTEPUCTUKA aJIIOMIHIIO Ta MOro BJIACTUBOCTEN. MapKyBaHHS
amoMiHIO. TeXHONOTIYHI CXEMH OACpKaHHS aJIOMIHIIO. AJIOMHUHHEBEIE
cIuiaBel Ha OCHOBE cHCTeMBI Al-Si—Mg. AJIOMUHHEBBIE CILUIABbI HA OCHOBE
cucteM Al-Si—Cu u Al-Cu. AIIOMMHHEBBIE CIIJIABBI HA OCHOBE CHCTEMBI Al—
Mg u ciaoXHOoJerupoBaHHbIE ciuiaBbl. OTpajkaTesIbHbIE NEYM JUISL INIABKH
AJIIOMUHUEBBIX CIUIaBOB. Metoau geraszamii 1 padiHyBaHHS aJIOMIHIEBHUX
ciaBiB. MoaudikyBanHs amoMiHieBHX cmuiaBiB. IlokpuBHI Quirocu s
IJIABKKM _aroMiHieBUX ciuiaBiB. IlmaBka cunyminy Mapku AKI12. ITmaBka
crnemiagbHuX cUayMiHIB. OcoOJIMBOCTI INIABKM CIIABIB HAa OCHOBI CHCTEMH
Al-Mg.

Jluoakmuuni 3acobou: KoOMIUIEKT 3aCTaBOK 7151 TpaOnpOCKTOPY.

Ilocunanusa na nimepamypy: [1] 174-192, 396-411; [2] 207-238; [3] 459-471.

3asoanns na CPC: BuBuenns nekiiiHoro matepiany. O3naiomutucs 3 'OCT 11069-

2001. O3naitomutrch 3 'OCT 1583-93. 3anectu 10 KOHCIIEKTY 1 ONMUCATH JiarpaMu CTaHy

cucteMm Al-Si, Al-Cu ta Al-Mg.




Tema 4. IlnaBka cniiaBiB HA OCHOBI MATHUIO

Jlekuisn 4 (1 roamna). 3aranbHi XapaKTepPHCTUKA MarHil0 SK OCHOBU JIMBAPHHX CILIABIB.
TexHooriudl cXeMu ojepKaHHsg Mardiro. JIuBapHl cojiaBM Ha OCHOBI Mar”iro 1 IxX
3actocyBaHHg. Kiracudikaliisi, MAapKIpyBaHHs 1 BJIACTUBOCTI CILUIABIB Ha OCHOBI1 MAarHilo.
BB Jieryro4mx JIOMIIIOK Ha BJACTUBOCTI MarHi€BMX ciniaBiB. OcCOOJMBOCTI ILIABKH
MAarHi€BUX JHUBApHUX CILIABIB.

Jluoakmuuni 3acobou: KoMIiekT 3acTaBok Jijis IpadompoeKTopYy.

Ilocunanus na nimepamypy: [1] 192-201,411-416; [2] 256-268; [3] 472-476.

3asdanns na CPC: BuBdeHHs NEKIIITHOTO MaTepiany.

Tema 5. HuspbkoTeMnepaTypHi i TYTOIJIABKI CIIJIABH

Jlekuia 4 (1 roamna). 3arajbHa XapaKTepUCTUKA, BIACTUBOCTI, MapKyBaHHS 1 00JacTi
3aCTOCYBaHHS HU3bKOTEMIICPATYPHUX CILIaBIB HAa OcHOBiI Zn, Pb, Sn, Sb. OcobauBocTi
IJIABKU _HU3bKOTEMMEPaTyPHUX CIUIABIB. 3arajibHa XapaKTePUCTHUKA, BJIACTHUBOCTI,
MapKyBaHHs 1 00J1aCTi 3aCTOCYBAaHHS TYTOIUIaBKHMX cIniaBiB Ha ocHoBi Ti, V, Cr, Nb, Mo.
Oco0aMBOCTI MJIABKK TYTOIJIABKUX CIJIABIB.

Jluoaxmuuni 3acobu: KOMIUIEKT 3aCTaBOK 1S TPadOnpoeKTOopy.

llocunanna na nimepamypy: [1] 201-206, 220-223, 416-418, 425-426; [2] 280-290, 330-
332.

3asoanun na CPC: BuBYEHHs JIEKIIIHHOTO MaTepiany. 3aHECTH JO KOHCHEKTY 1 OMUCATH
niarpamu ctany cuctem Sn—Sb 1 Pb—Sb.

IV.3 TIPAKTUYHI 3AHATTA.

[TpakTryHi 3aHATTS MPOBOAITHCS 3 METOIO MOKPAIEHHS 3aCBOEHHS CTYACHTAMH Te-
OpPETHYHOI YaCTHUHHM Kypcy, HAaOyTTS HABHYOK aHaNi3y MIKPOCTPYKTYpH Ta (a3oBOro
CKJIaJy JIMBapHUX CTUIaBiB. [IpakTH4HI 3aHSTTS BIAMOBIIAIOTH 32 3MICTOM yCIM OCHOBHUM
TEMaM Kypcy.

Tema HailiMeHyBaHHs 1a00paTOpHOI pOOOTH ['onuHM
1 2 3
MOJAVYJIb 1
Tema 2. [TnaBka cruiaBiB Ha | [IpakTuyHa podora 1. MikpocTpyKTypa 2
OCHOBI MiIl. OJIOB'STHUX Ta 0€30JI0B'THUX OPOH3.

IIpakTn4yna podora 2. MikpocTpyKTypa 2

JIMBAPHHUX JaTyHEH.
1 2 3




MOJYJb 2

Tema 3. IlnaBka crasiB|[IpakTuuna po6ora 4. MikpocTpykTypa 2
Ha OCHOBI aJIFOMIHIIO. CUTYMIHIB.

Tema 5. Husbkoremnepa- | [Ipaktuuna podora 5. MikpocTpykTypa 2
TYPHI 1 TYTOIJIaBKI CIUIaBH. | MiIIIMITHUKOBUX CIUIaBiB (0aOOUTIB).

IV.5 KOHTPOJIGHI POBOTHU

[loTouyHui KOHTPOJIb 3HAHb CTYJEHTIB MepeAdadae 3axUCT KOXKHOI
OpakTUYHOi poboTu. [l cTyAeHTiB 3aoyHOi (OpMH HaBYaHHS IependavaeThes
BUKOHAHHS KOHTPOJBHOI poO0TH. KOHTpOJIBHY pPOOOTY BHUKOHYIOTH IICIs TOBHOIO
BHUBUYEHHS TEOPETUYHOro Kypcy. BiamoBiml Ha 3amuTaHHsA MalTh OyTH CTHCIMMH, alie
no0pe OOIpyHTOBaHMMH. Y BIAMNOBIASX NOTPIOHO HABOJWUTU PHCYHKHM Ta CXEMH
TEXHOJIOTIYHOTO O00JIaIHaHHs, HeoOXiaH1 Tabmuui 1 rpadiuHi 3anexHocTi. KoHTponbHa
poboTa Mae OyTH MNpaBWIbHO 1 akypaTHO odopmiieHa. OCTaTOYHUN KOHTPOJIb 3HAHb
IPOBOJUTHCS M1J] YA€ 3aXUCTY KOHTPOJIBHOI pOOOTH 1 ICIIUTY.

V. METOAUYHI BKA3IBKHA

[Ipr BHUKIamaHHI MUCHUIUTIHA TEpeI0av4aeThcsi BUKOPHCTAHHS MYJIbTUMETIHHUX
3aco0iB, 3acTaBoK s rpadomnpoekTopy 1 HarypHuX 3paskiB. OcobOnmBa yBara
NPUAUISETHCA TPUKIATHAM aclieKTaM OJiep)KaHHsS JIMBApHUX CILIaBiB, (DI3UKO-XIMIYHUM
3aKOHOMIPHOCTSIM METaJypriiHUX MPOLECiB, M0 BiAOYBAIOTHCS I 4Yac iX OJep KaHHS.
BUKOpUCTOBYIOTHCS XapaKTepHi MPUKIIAJIN PealbHUX MPOIIECIB 32 YMOB BUPOOHHUIITBA.

VYemix BUBYEHHS MUCHUILUTIHU 3aJI€KHUTh BlJ CUCTEMaTHYHOI CaMOCTiMHOI poOoTH
CTYyJICHTIB 3 MaTepiajaMu JIEKIil, PEeKOMEHIOBAHOK JIITEPaTyporo, BiJIMOBIIHUMU
I'OCTamu. OcobnuBa yBara mij 4ac caMOCTiIHHOI poOOTH Hala€ThCsl BUBUYEHHIO YCTPOIO
IIMPOKOTO KOJia TUTABWJIBHUX arperarisb.

VI. OHIHIOBAHHA 3HAHDb CTYJIEHTIB

[TepenbayaeThCsi BUKOPUCTOBYBAHHS MOJYJIEHO-PEUTHHTOBOT CHCTEMH OIIHIOBAaHHS
3HaHb. OCHOBHOIO (OPMOIO KOHTPOJIFO 3HAHb € CKIAJlaHHS CTYJAEHTaMHU BCIX
3aIIaHOBaHUX MOJIYJIIB.

OriHtoBaHHS 3HaHb TPOBOJUTHCS IMiJT YaC 3aXUCTy KOHTPOJIBHUX POOIT Ta TpH
cknaganHi 3amiky. [1ig gac 3aXMCTy KOHTPOJIBHOI poOOTH MaTtepian 3MiCTOBHOTO MOIYJIS
BBAKAETHCA 3aXUIICHUM, a CTYACHT OJEPXKY€E MOMYyCK M0 CKIAMaHHS ICHHTY, SKIIO
HaOpaHo He MeHie 25 6aniB. [lix gac 3amiky MaTepian MOAYIIO Ma€ OyTH 3aXUICHUIN HE
MeHire HiK Ha 30 OamiB. TakuM YMHOM CyMma MiHIMaJIbHHUX OajiB MO MOIYJIO JOPIBHIOE
55. Cyma makcuManbHUX TOYOK OaniB mo momymio aopiBHioe 100. Koxen momynp mae
BaroBHM KOC(IIIIEHT.
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VII. HABUAJIBHO-METOJINYHI MATEPIAJIN
OcHoBHa JiTepaTypa

. Bo3aBmwxkencknit B.M. Jlurteilinple CcIUlaBbl M TEXHOJOTHMS WX IUIABKA B

marmuHocTpoeHun / B.M. Bozasumxenckuii, A.B. I'paues, B.B. Cnacckuit — M.:
Mammunoctpoenue. — 1984. — 431 c.
KypatomoB A.B. JlurteitHoe mMpoW3BOJCTBO IBETHBIX M peakux meTtawioB / A.B.
Kyparomos, M.B. [Tukynos, B.M. Uypcun. — M.: Metamnyprus. — 1982. — 352 c.
BockoOoitnukos, B.I'.  OOmass mertamnyprus: yueOHuk nias By3oB /  B.I.
Bockob6oitaukoB, B.A. Kynpun, A.M. SkymeB — 3-e uzn., nepepad. u gomn. — M.:
Mertamnyprus, 1979, - 478 c.
Yenume, E.B. OOmas weramnyprus (MeTtainyprusi 4YepHBIX W LBETHBIX
MeTaIoB): yueOHuk i By30B / E.B. Uenumena, [1.I1. ApcentbeB, B.B. SIkornes,
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JIOJIATOK

Ilepesik mUTAaHB MIACYMKOBOI0 KOHTPOJIIO

OCHOBHI OHATTS TE€OPii TMBAPHUX CIIJIABIB.

Kiacudikariis MeTamiB 3a poOOYUMH BIACTUBOCTSIMHU.

B3aemonist Mi>k KOMIIOHEHTaMHU B JIMBAPHUX CILIaBaXx.

Po6oui 1 TeXHOJOT14HI BJIACTUBOCTI JUBAPHHUX CIIABIB Ta iX 3B'S30K 3 KPUTEPISIMHU

JiarpaM CTaHy.

['pynu neryrounx enemenTiB. KoMIuiekcHe neryBaHHS.

BrnmuB Ha 0CHOBY CIutaBy MOIU(iKyBaHHSIM.

Metoau 3MIITHEHHS JIMBAPHUX CIUIABIB.

BriuB neryBaHHs Ha TEXHOJIOTTYHI BIACTUBOCTI JJUBAPHUX CILJIABIB.

9. 3aranpHa XxapaKTepUCTHKA MiJIi Ta i1 B3aEMO/IisI 3 IHIIUMH €JIEMEHTaMHU.

10.MapkyBaHHs Miji.

11.TexHOMOT14H1 CXeMU OJIepKAHHS MIJIl.

12.Borusne padiHyBaHHS Miji.

13.MapkyBaHHs MIAHUX CILJIaBIB.

14.0noB'siH1 GpOH3H.

15.be3010B'stH1 OpPOH3H.

16.JIuBapHi naTyHi.

17.11eyi aJist miIaBKU MiAHUX CIUIABIB.

18.111aBKka 0J10B’ THUX JIMBAPHUX OPOH3 HA CBIXKINA LIUXTI.

19.11naBka 0J10B’ THUX JIMBAPHUX OPOH3 Ha BIJIX0/1aX.

20.I1naBka antoOMiHIEBUX JIUBAPHUX OPOH3 Ha CBIKIN IIMXTI.

21.11naBka NTMBapHUX JaTyHEW HA CBIXKINA IIUXTI.

22.3aranbpHa XapaKTEpUCTHKA aTIOMIHIIO Ta HOTO BIACTUBOCTEM.

23.MapKyBaHHS aJIFOMIHIIO.

24 . TexHONOTI4YHI CXEMHU OJICpKAHHS ATFOMIHIFO.

25.AnroMuHUEBBIE CTUTaBBI HA OCHOBE cucTeMbl Al-Si—-Mg.

26.AnromuHueBbIe cTuiaBbl HAa ocHOBE cucteM Al-Si—Cu n Al-Cu.

27.AMOMUHUEBbIE CIIJIaBbl Ha OCHOBE cUCTeMbl Al-Mg u ClI0)XKHOJETHPOBAaHHBIE
CIUIaBBHI.

28.0TpaxkaTenbHble €YU IS UIABKU aJTFOMUHUEBBIX CILJIABOB.

29.Metoau nerasaiiii 1 padiHyBaHHS aTFOMIHIEBUX CIUIABIB.

30.MoaundikyBaHHS aTFOMIHIEBUX CIUIABIB.

31.1TokpuBHI ¢urocu A MJIaBKH aFOMIHIEBUX CTIIABIB.

32.11naBka cunyminy mapku AK12.

33.1lnaBka creriaJabHUX CUITyMIHIB.

34.0co06MBOCTI MJIABKH CIJIaBiB HA OCHOBI cucteMu Al-Mg.

35.3aranbHi XapakTEPUCTHKA MArHilo K OCHOBY JIMBAPHUX CILJIABIB.

36.TexHOJIOT14HI CXEMU OJIepKaHHS MarHilo.

37.JluBapHi crilaBu Ha OCHOBI MArHito 1 iX 3aCTOCYyBaHHS.

38.Knacudikarrisi, MapkipyBaHHS 1 BIACTUBOCTI CIUIaBIB HA OCHOBI MarHito.

b

AN

10



39.BruB neryro4ux JOMIIIOK Ha BJACTUBOCTI MarHi€BUX CILIABIB.

40.0co06MBOCTI TIJIaBKU MarHi€BUX JIMBapHUX CILIABIB.

41.3aranpHa XapaKTEpPUCTHKA, BJIACTUBOCTI, MAapKyBaHHSA 1 0O0JIacTI 3acTOCYBaHHs
HU3BKOTEMIIEpATypPHUX CILJIaBIB Ha OCHOBI Zn, Pb, Sn, Sb.

42.0co0AMBOCTI MJIABKK HU3bKOTEMIIEPATYPHUX CILJIABIB.

43.3aranbHa XapaKTepUCTHKA, BJIACTUBOCTI, MapKyBaHHsS 1 0OJAcTi 3acTOCYBaHHS
TYTOIUIaBKUX cIijiaBiB Ha ocHOBI T1, V, Cr, Nb, Mo.

44.0co0AMBOCTI MJIABKU TYTOIUIABKUX CIUIABIB.
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