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1 3AT'AJIBHI IOJIOKEHHSA

MeTo10 BCTYIHOTO BUIPOOYBaHHS € KOMIJIEKCHA NIEpeBipKa 3HAHb BCTYITHUKIB,
SK1 BOHU OTPUMAaJIM B pe3yJbTaTl BHUBYEHHS AMCLUMILIIH, MepeI0aueHUX OCBITHBOIO
nporpamoro  piBHa  «Marictpy  abo  «Crmemiamicty. BcTymHMK — TOBHHEH
MIPOJIEMOHCTPYBaTH (PyHIAMEHTANBHI Ta TPO(eciitHO-OpiEHTOBAaHI 3HAHHS Ta YMIHHS
1010 y3arajJbHEHOIro 00’€KTa 1 3/JaTHICTh BUPIIITYBAaTH TUIIOBI MpodeciiiHl 3aBaaHHs
nepeadoadeHi sl MariCTepchbKOro piBHS.

CrenianpHicTh  «Marepiaio3HaBCTBO» 3a0e3Mledye MiArOTOBKY JOKTOPIB
dbimocodii BIAMOBIIHO JO0 OCBITHRO-HAYKOBOI MpOrpamu, siki € ¢axiBIsIMU B 00JacTi
MaTepialo3HaBCTBa, MPOIIECIB 3BapIOBAaHHS 1 CHOPIAHEHUX TEXHOJIOT1H, 0OpoOKHU
MeTaJiB THCKOM, KOMIT FOTE€pPHOTO MOJICTIOBAHHS ITPOLIECIB T4 MaIOTh KOMIIETEHTHOCTI,
JIOCTaTHI JUIsl TPOJYKYBAaHHS HOBUX 1JIeH, PO3B’S3aHHA KOMIUIEKCHHUX MpoOiieM
JIOCITITHALIKO-1HHOBAIIITHOT ISJTBHOCTI, OBOJIOJIIHHSI METOJI0JIOTi€I0 HAYKOBOi Ta
MeIaroriyHoi AISUTHOCTI, a TaK0XX MPOBEJCHHS BJIACHOTO HAYKOBOTO JOCIIIXKEHHSI,
pe3yNbTaTH AKOTO MAIOTh HAYKOBY HOBU3HY, TEOPETUYHE Ta/ab0 MpaKTUIHE 3HAUCHHS.

[Tiguac miAroTOBKM JO BCTYMHOTO ICIIUTY HEOOX1THO 3BEPHYTH yBary Ha Te, 110
BCTYITHUK ITIOBUHEH 3HATH:

BerynHi BunpoOyBaHHs 6a3yr0ThCS Ha BUSIBJICHHI 3HAHb 3 TAKUX JTUCIUTLIIH:

- BmuuB XIMIYHOTO CKJIay, TEPMIYHOI OOpOOKH MaTepiajiB Ha CTPYKTYpY,
Gb13uKO-XiMi4HI Ta (PYHKIIIOHAJIbHI BIACTUBOCTI PI3HUX MaTepialiB;

- OcHOBH Teopii Ta TEXHOJIOT1i TEPMIYHOI 0OPOOKH;

- YMHHMKHY, SIK1 B IPOLIEC] EKCIUTyaTalii MOKYTh IPUBOAUTH 10 CTPYKTYPH,
CKJIaJly, BJaCTUBOCTEU MaTepialiB;

- Metonu  0OpoOKM  e€KCHEpPUMEHTAIbHHX  JIaHHUX,

MaTEeMaTHYHOTO MOJICTTIOBAHHS, MONTYKY ONTUMAIBLHUX PIllIEHb;

- Metonu nocinixeHb MaTepianiB (MeTanorpadivni, MexaHi4yHi, (pi3U4Hi,
XIMIi4H1);

- Knacudikamis matepiaiiB, iX IpU3HAYEHHS Ta OCHOBHI €KCILTyaTaliiHI 1
TEXHOJOTTYHI BJIaCTHUBOCTI;

- OCHOBHI METOIM OTPUMAaHHS 3aroTOBOK, JIOKaJbHOI Ta MOBEPXHEBOI
00poOKHU MpH 3BapIOBaHHI 1 CIOPIAHEHUX TEXHOJIOT1X, 00pOO0IIl TUCKOM, TEXHOJIOT14HI
3aco0M IMIBUIIIEHHS HAIIHOCTI Ta JIOBIOBIYHOCTI;

- MeTonu CTpyKTYpHOTO aHali3y MaTepialliB PI3HUX KIIACIB;

- MeTtoauku JiarHOCTUKH MaTrepiajiB Ta BHPOOIB, BUIU JAe(PEKTIB, MO
BUHUKAIOTh IIPU 3BapIOBaHHI 1 CIIOPIAHEHUX TEXHOJIOTIAX, 00pOOIIl TUCKOM, TEPMIUHIM
00poOl11i Ta 3aX0/11, HAIIpaBJIeH]1 Ha MONEPEIKEHHS 1X MOSBU.

BwmiTu:

- Ha anprepHaTuBHIN OCHOBI BHOMpATH MaTepiaiy, BKIIOYAIOYH
HaHOMAaTepiaid JyUIsi BUPOOIB 13 BpaxyBaHHSIM BHUMOT JI0 MaTepiajiiB Ta YMOB
eKCIUTyaTallii BUpOOiB;



- P03po06:1sTH TeXHOIOT1YH1 MPOIECH CTelliani3oBaHO0l 00pOOKH 3arOTOBOK
Ta MaTepiajiiB pi3HOrO XIMIYHOTO CKJIaJl, CTPYKTYPHOTO CTaHy 1 MPU3HAYCHHS,;

- [IpoBoaMTH PI3HOMAHITHI JOCIIKEHHS, B TOMY YHUCJ MeTajorpadivHi,
MEXaHi4Hi, IIarHOCTUYH1, 00pOOJIATH X pe3yabTaTH Ta POOUTH BUCHOBKH;

- 3MiIMCHIOBATH €KCIEPTHI JIOCHIKEHHS 3pyWHOBaHMX BHUPOOIB 1 Ha
mifCTaBi X pe3yJabTaTiB pOOUTH BUCHOBKH MO0 MIPUYKH iX PYHHYBaHHS;

- BukopuCTOBYBaTH CTaHIApTH Ta iHITY HOPMAaTUBHY JTOKYMEHTAIIIIO.

3a pe3yabTatamu ()axoBOTO BCTYITHOTO BUIIPOOYBAHHS 3/1ACHIOETHCS MPUHOM
CTYJICHTIB Ha MPOTpamy MiAr0OTOBKHU AOKTOpa ¢imocodii 31 creriaaTbHOCTI
«Marepiaio3HaBCTBOY.

2 KIIIOYOBI IIUTAHHSA, IO BUHOCATBHCSA HA ICIIUT
2.1 TeopeTn4Hi 0CHOBH MaTePial03HABCTBA

Kpucmaniuna o6yooea memaanis.

Enexrponna 6ynoBa metaniB. Tumu Mi>kaTOMHOTO 3B’S3KY: 10HHI, KOBaJICHTHI,
METaJI4H1 Ta MOJEKYJISIPHI 3B’ SI3KH.

Kpucraniyna OygoBa TBepaux TUI. ATOMHI Ta 10HHI pajaiycu. KoopauHaiiiini
yucia. OCHOBHI TUIKM MPOCTOPOBUX PEIIITOK B METajlax Ta iX XapaKTepUCTHKA.
[Tommopdizm. AHizoTportist pi3UUHUX BIACTHBOCTEH KPUCTAIIIB.

bynoBa peanpHux kpucrtaniB. Knacudikamis nedexTiB peunTok: TOYKOBI,
JH1WHI, TOBEPXHEBI Ta 00’ €MHI.

OcHosu enekmponnoi meopii meepoux min. Enexmponna meopisn
MINHCAMOMHO20 38 °A3K).

TenaonpoBiAHICTb, EIEKTPOMPOBIIHICTH 1 €JICKTPOHHA TEMJIOEMKICTh METaIIB.

HamiBnpoBiIHUKOBI 1 J[1€JIEKTPUYHI BIACTUBOCTI TBepAux Tul. BiacHa 1
JIOMIIIIKOBA MIPOBIHICTh HAMIBIPOBIIHUKIB.

MaruiTHi  BJIaCTHUBOCTI MarepianiB. JliaMarHeTusm,
napamaraeTusM, pepomMarneTusM. MarHiTOCTPUKIIISL.

Ocnoeu mMonekynapHo-Kinemuyunoi meopii memainie.

TeroBuii pyx aromiB y Mertanax. KoJlMBaHHS pEIIITKH, TEIUIOEMHICTh 1
TEIJIOBE PO3IIMPEHHS, MOro 3B’S30K 3 KPUCTAIIYHOIO OYyJIOBOIO 1 BIACTUBOCTSIMU
METaiB.

Hudysis B TBepromy Tull. Mexanizm qudys3ii. 3anexxHicTb napameTpiB Audys3ii
Bil Temmneparypu. Camoaudysis. AmHi3oTponis audysii. 3epHOrpaHdyHa Ta
noBepXHeBa nUPy3isi.

Kpucmanizayis.

Tepmoannamika mporecy Kpucraiizaiii. YTBOPEHHS 1 PICT 3apOJKiB TBEPIOi
¢da3zu. Kinetuka xkpucramizamii, ¢(akTopu, 170 BIUIMBAIOTh Ha KpPHUCTaTI3aIlilo.



Benmnunna 3epHa. MoaudikyBanHsi pingkoro merany. dopma KpucTaiiB, moOyaoBa
3nuBKa. OfepxaHHs MOHOKpHCTaiB. BropunHa kpucTamizaris.

OcnoeHi pazosi nepemeopenns 6 cmaii.

MexaHi3M 1 KIHETUKa YTBOPEHHS ayCTeHITy. [ 'oMorenizaiis aycreHity. Po3man
aycTeHiTy. [30TepMiuHi 1 TepMOKIHETHYHI JiarpaMu. BIJHMB ckiaay Ha Mporiec
posnany aycreHity. KpuTuyHa mMWBHUAKICTH raptyBaHHs. [lpupoma 1 cTpykTypa
MapTteHcuTy. IleperBopenns npu Biamycky craii. Crajii po3naay MapTEHCUTY MpU
Bianycky. Po3maa 3anuinkoBoro aycteHiTy. PekpucramnizamiiiHi mnporecu. 3MmiHa
CTPYKTYpH IIiJI 4ac BIAMYCKY Ta ii BIUIMB HAa MEXaHIYHI BJIACTUBOCTI. BiamyckHa
KPUXKICTb 1 3aC00H 11 3a1o0iranHs;.

2.2 MexaHi4Hi BJIaCTHBOCTI MaTepiaJiiB

Miynicmo i niacmuynicms mamepianie

Tenzop HanpyxeHb 1 TeH3op aegopmartiid. [IpyxHi koncranTu metaniB. Teopis
nedopmariii. Tunu HampykeHoro craHy marepiaiiB. IInockuil Hampy>KeHHIl cTaH.
KoHuentpanis HanpykeHb. MexaH14H1 XapaKTepUCTUKHA MaTeplaiB.

[Ipouiecu koB3aHHs Ta nABIMHUKYyBaHHs. Jlucnokarii. KpaiioBi, 'BUHTOBI 1
smimanl nucnokarnii. KoB3anHs 1 mepenoB3aHHs AUCIOKAIIA. Y TBOPEHHS JUCIOKAIIii.
JedopMyBaHHS MOHOKPHUCTAJIIB 1 MOJIKpUCTaNiB. BB miactudHoi aedopmaiiii Ha
CTPYKTYpYy 1 BJIACTHMBOCTI MarepiaiiB. BIUIMB TpaHUIlb 3€peH Ha IUIACTHUYHY
nedopMailiito MoTIKpUCTAIIB.

3minHeHHs1 matepiamiB. JledopmarliiiHe 3MILHEHHS MPU CTBOPEHHI TBEPAMX
PO3YHMHIB 1 B3aEMOJIis1 AUCIIOKAIlIN 3 JoMilIKaMHu. J{ucnepciitHe TBepiHHS.
TpIMHOCTIHKICTB.

Pyiinysanna mamepianie.

Buau 1 mexaHi3mu pyitHyBaHHS. B’s3kicTh pyiiHyBaHHs. Iligxoau JiHIMHOT
MEXaHIK1 PYWUHYBaHHS 10 BUOOPY KOHCTPYKUIMHUX MaTEPialliB 1 pO3paxyHKy po3Mipy
nonyctuMoro nedexty. Metoau Bu3HAaueHHsI TpilIMHOCTiMKOCTI. KoHCTpykiiiiHa
MiLHICTh. KpuTepii KoHCTpyKuUiiHOI MinHOCTI. HamailiHicTh 1 10BroBiyHICTh. YncToTa
CTaIi 1 i1 BIUIMB HA KOHCTPYKIIMHY MIIHICTb.

Bniue memnepamypu na mexaniuni 1acCmueocmi mamepiaie.

3aneXHICTh TpaHUIl TEKy4dyocTl 1 YJOapHOi B’S3KOCTI MarepiaiiB  Bij
Temneparypu. Marepianu, 110 IpaLoTh NPU HU3bKUX (TETi€BUX) TEMIIepaTypax.

[ToB3yuicTh, TpuBaja MIIHICTh, pellakcailisl HampykeHb. Turmm | mexanizMu
MOB3y4YOCT1 B MeTasiax. BmuB cTpykTypH, 9acy 1 IBUAKOCTI AedopMaliii Ha mporec
pyWHYBaHHS B YMOBaxX BUCOKUX TeMIiepaTyp. MikpomexaHi3mMu pylHyBaHHS. Metonu
BUMPOOYBAaHHS TPU BHCOKUX TeMIlepaTypax. 3acTOCYyBaHHS IiJIXOJIB MEXaHIKU
pyiHYBaHHS JJI IPOTHO3YBaHHS JOBIOBIYHOCTI 1 IIBUAKOCTI MOB3Y4OCTI.
TepmoakTUBaIIfHUIA aHAJ13 TOB3yYOCTI.



Bnnue 306niuinbo20 cepedosuuia.

AncopOuiitni mpouecu npu  Aedpopmanii I pyiiHyBanHi MetaniB. Edext
Pebinnepa. BB moBepXHEBOAKTUBHUX CEPEOBUII HA MIITHICTh METaJIIB 1 CIUIABIB.
Koposis meTtaniB, BUau KOpo3ii.

3aKOHOMIPHICTh OKHCJICHHS METalliB. 3aXUCT METaliB Bia okucieHHsa. Koposis
METaJliB 1 CIUIaBIB IIiJ] HAMPyTOl, KOPO31HE pO3TPICKyBaHHs. MiKKpHCTalivyHa
koposis. Ilimxim JiHiIMHOT MeXaHIKM pyHWHYBaHHS JI0 OIIHKHA Mpare3/1aTHOCTI
MaTepiajliB 3 TPIIMIMHOI IIiJT BIUIMBOM cepenoBuill. OMIpHICTh KaBiTalllHHOMY 1
epo31iHOMY PYHHYBaHHIO.

2.3 KoncTpykuiiiHi MaTepiaju B MAIIMHOOYIyBaHHI.

OcHosu nezyeannsa cmanni.

JleryBanpHI e€1€eMEHTH B cTajisaX. Jliarpama craHy 3aii30 - [HEMEHTHT 1 3ai30 -
rpadit. BriuB JeryBajibHUX €JIEMEHTIB Ha KPUTHYHI TOYKH 3alli3a, HA BJIACTUBOCTI
dbepuTy 1 ayCTeHITy, Ha TIEPETBOPEHHSI MEPEOXOJIOHKEHOT0 ayCTeHITY, Ha PICT 3epHa
ayCTEHITY IIPH HArpiBaHHi, Ha MPOTrapTOBYBAHICTh CTalli, HA MPOLIECU MEPETBOPECHHS
IIPH BIAIMYCKY, HAa 3BapIOBAHICTb.

Knacudikarist neroBanux crajieil 3a CKiIaJoM 1 mpU3HaYeHHsSM. MapkyBaHHS
JIETOBAHUX CTaJeH.

Texnonozia mepmiunoi 00pooKu cmavii.

Bumu mpoueciB TepmiuHOi 00poOKM cTami 1 ii XapakTtepuctuka. Bimma,
HOpMaJli3allisi, TrapTyBaHHs, BIANYCK, CTapiHHA, XIMIKO-TE€pMiYHa OOpoOKa.
["aptyBanbHi cepenoBuina. Bubip BUay TepMidHOI 00pOOKH 3aJI€IKHO B1J] MPU3HAYEHHS
1 ckiIaay matepiany BuOOpy. BB pexuMiB TepMIUYHOI OOPOOKM Ha BJIACTHUBOCTI
KOHCTPYKIIMHUX MaTepialiB 1 3BapHi 3'€ JTHAHHSI.

[IporaproByBaHicTh, (hakTOpH, 11O N1FOTh HA HEi. 3arapToByBaHicTh. [edexrtu,
MOB’513aH1 3 TEPMIYHOIO 00pOOKOI0. OKUCIIEHHS 1 3HEBYTJIELIbOBYBAHHSI CTall, 3aXUCT
cepenoBua. IleperpiB 1 mnepenan crani. MeToau BUIIPaBICHHS MEPErPIBY.
["apTyBanbH1 TpilMHU. BIUIMB BOJHIO HA MEXaHIYHI BIaCTUBOCTI. BoJHEBa KPUXKICTb.
Oco06MBOCTI TEPMIYHOT 0OPOOKH KPYMHUX MOKOBOK. KopoOneHHs 1 aedopmartis i
4yac TepMIdYHOi 00pOOKH.

Ilosepxnesa 0opodKa cmani.

Jlazepna oOpoOKa.

IToBepxHeBe 3MIIHCHHS JeTajell MaIllMH HUIIXOM INIACTHYHOI Jaedopmariii.
Cytp mporniecy. Posib 3aiMIIKOBUX HampykeHb. BIUTMB Ha BTOMHY MIIHICTh TIPH
KPUXKOMY pyHHYBaHHI. MeTOu 3MIITHEHHS: BIOpOTaJITyBaHHS, 00pOOKa pOJIMKaMHU,
npobocTpymMuHHa 00poOKka. Buau iMmynbcHOI moBepxHeBOi 00poOku. IloBepxHeBa
TepMoMexaHiuHa 006pobka. Ximiko-TepmidHa oOpoOka crami. Buau Ta mpusHaveHHs.
[lemeHTaliss y TBEpAOMY KapOrwopu3aTopi, PIAKOMY 1 Tra30BOMYy CepeIOBHUIIAX.
Oco6mBOCTI TEpMIYHOT 0OPOOKHM MMiCHs IIeMeHTallii. A30TyBaHHs. BB jeryrwounx



€JIEMEHTIB Ha TJIMOMHY 1 TBEPHAICTh a30ToBaHOTO Iapy. CTpPyKTypa 1 BIACTHUBOCTI
azotoBaHoi cram. llianyBanHs, HiTpouemeHTauis ctaii. [udysiiiHa Meramizaris.
AnityBanHa XpomyBaHHs. CuiniroBaHHs. baraTokoMIOHEHTH1 MOKPUTTSI.

[ToBepxneBe rapryBanHs. [loBepxHeBe rapTyBaHHs NpU IHAYKIIHHOMY 4YH
ra3onojgyMsHOMY HarpiBax. HaHeceHHs BakyyMILIa3MOBUX MOKPHUTTIB.

Koncmpyxkuiiini eyeneyegi i necoeani cmanu

Bumoru no craneii i aepkaBHI cTaHAapTH. Byriienesi cTani 3BHYaifHOI SKOCTI 1
sxicHl. JleroBani ctami. IlomimmryBanHi ctam pi3HOI mporaptoBaHocti. Crami, 1m0
HEMEHTYIOThCA 1 a30TyI0Thes. [IpyxunHi ctami. Ctaini i MiIIUAHAKIB KOUEHHS.
AyCTeHITHa BUCOKOMAPTaHIIEBUCTA CTalb.

Bucoxomiuni cmani

[Ipunuun neryBanHs. [Ipsme 1 3BOpOTHE MapTEHCUTHE MEpPETBOPEHHS Bruius
JIETYIOUMX €JIEMEHTIB Ha KIHETUKY (Da30BUX MEPETBOPEHb 1 OCOOIMUBOCTI TEPMIYHOI
00poOkHu. MapTeHCUTHOCTApIOUl CTaji. iX BIACTUBOCTI, Taidy3l 3acTOCYBaHHS.
[THIIctani (TRIP -cTami).

Kopo3siitnocmiinki cmani

3aranpHl TPUHIUOMN JIETYBAaHHA. XPOMHCTI CTalll. XPOMOHIKEJIEBl ayCTEHITHI
ctaii. BucokoneroBani KMCIOTOCTINKI cTami. XKapoctiiiki ctani. Kapomiyni cmani i
cniaeu,

[IpuHunu JeryBaHHS >KapOMIIHUX CTajiel 1 CIjiaBiB. 3MINHIOBaIbHI (a3u.
[nsaxy miABUIIEHHS KapOMIIHOCTI. JKapoMilHi CTajll NEepPIITHOrO 1 MAPTEHCUTHOTO
kjaciB. JKapoMilHI cTajgl ayCTEHITHOro Kjiacy 3 KapOiIHMM Ta 1HTEpMETaslJHUM
3MiI[HEHHAM. JKapOoMiliHi CIJIaBH HA HIKEJIEB1HA OCHOBI.

Incmpymenmanvni cmani

Knacudikarist 1 MapkyBaHHS 1HCTPYMEHTAJIbHUX cCTajield. UepBOHOCTIWKICTh
Crami st pi3ajIbHOTO 1 BUMIPIOBAJIBHOTO 1HCTpyMeHTy. OcoOJMBOCTI TEPMIYHOT
00poOku. Crami ansg mraMrnoBoro iHcTpymeHty Crami JUisi IITaMIliB XOJOIHOTO 1
rapsiaoro mrammnyBanHa. Ctam s GopM JUTTS MiJ THCKOM 1 mpecyBaHHs. TBep/l
CILIaBH.

Cipuil yagyH 3 naiacmunyacmum zpagimom.

Knacudikamis, MapkyBanHs. PakTopu, L0 BIUIMBAlOTh HA CTPYKTYpY 1
BJIACTUBOCTI 4YaByHY; CTPYKTypHa Jiarpama. TepmiuHa oOpoOka uaByHy. ['amysi
3aCTOCYBaHHS YaBYHY.

Koekuit uagyn.

CtpykTypa 1 BTaCTHUBOCTI, MapKyBaHHs. DEpUTHHI 1 IEPIITHUNA KOBKUN YaBYH.
Crioco6u Bianamy KOBKOTO YaBYHY.

Bucokomiynuit uagyn.

CtpykTypa 1 BIACTUBOCTI BHCOKOMIITHOTO YaBYHY 3 KYJISICTUM TpadiTom,
MapkyBaHHs. Criocid oaepskanss. Teopii chepoinuzariii rpadity. Tepmiuna oOpoOka
BHCOKOMIIIHOTO YaBYHY. AYCTEHITHUN 4aByH. MOXIIMBOCTI 3aMiHU CTajieil, KOBKOTO



YaByHY 1 CIUIaBIB KOJIbOPOBUX METJIiB BHCOKOMIIIHUM 4YaByHOM. YaByH 3
BEPMIKYJIApHUM TpadiToM, rairy3i 1 3aCTOCYBaHHS BUCOKOMIIIHUX YaBYHiB.

Jlezoeani wagynu 3 0cod1UBUMU 611ACMUBOCHIAMU.

3HOCOCTIMKI 4aByHH. MaioneroBati, CepeIHbOJIETOBaHI 1 BHUCOKOJIETOBaHI
3HOCOCTIMKI yaByHHM. EjneMeHTH 1 crmocoOM BUTOTOBIIEHHS, IO HAJAIOTh YaByHaM
aHTUKOPO3iiH1 BiacTUBOCTI. HemarHiTHi 4aByHH. XIMIYHHUN CKJIaJ 1 CTPYKTypa
HEMarHiTHUX YaByHiB. BucokomimHui 1 MoaupikoBaHUN HEMarHiTHUI YaByH.

XKapominHi yaByHH, iX jeryBaHHs. JKapoMillHUI YaBYH 3 KyJSICTUM TpagiToOM.
["amy3i 3acTocyBanHs. KapocCTiiiki 1 OKaTMHOCTOCTINKI YaByHH. MeToau TiABUIIICHHS
OKaJIMHOCTIMKOCTI YaBYyHiB.

Antominiegi cniaeu

Knacudikamisi, wmapkyBanHs cruiaBiB.  [ropamominiii.  CmiaBu, 110
nedopmyroThesi. JluBapHi amominieBi criaBu. Cuimyminu. [amysi 3actocyBaHHS
AJIOMIHIEBUX CILJIABIB.

Miop i ii cnnasu.

["anmy3i 3acTocyBanHs Mifl 1 ii criaBiB. [IpuHnmnu eryBanHs. B qominiok
Ha CTPYKTYpY 1 BIaCTUBOCTI Miji. JIaTyH1, MapKyBaHHS, CKJIaJl 1 BIACTUBOCTI; OpOH3a,
CKJIaJl, BJIACTUBOCTI, MapKyBaHHs. MiJqHOHIKENEBl CIJIaBU. TUTaH 1 MOro CIUIaBU.
Knacudikamis crnaBiB. OcoOJMBOCTI METaMyprifiHOI TEXHOJIOTIT BUTOTOBJICHHS
TUTAHOBUX CIUIaBIB. MexXaHIuH1 1 XIMIYHI BJIACTUBOCTI TUTAHOBHX CIUIaBiB. BoaHeBa
KpuxkicTb. KOHCTpyKIIiiHI 1 KapoMmilHl criaBu TuTaHy. OcCOOJIMBOCTI TEPMIUHOT
00pOOKH.

Hunk, ceuneusw, 01060 i ix cnaagu.

[Tpunoi Ha 010B’AHIH, CBUHIEBIN 1 MIJIHIA OCHOBaX. AHTU(PUKIIIITHI CIUIaBH.
bararomaposi miIMMAITHAKA KOB3aHHS.

Tyzonnaexi memanu i ix cniagu.

[Ipunuunu neryBanus. MomiOaeH, Bonbppam, xpom, TaHTan | HIOOIM 1 ix
CIUIaBH. 3aXUCT B1J OKUCIEHHs. [ 'amy31 3acToCcyBaHHS.

IHonimepu i nnacmuyni macu.

Knacudikauiss noximMepHux MarepianiB. MeToau oJep)kKaHHS MOJIMEPIB,
CTpYKTypa MOJIEKYJ momimepy. Teopis pocTy  TOJIMEPHUX  KPHUCTANIB.
Hanmonekynsapua crpykrypa. @azoBi 1 (izuuHi ctaHu mnonimepiB. OcoOIuBOCTI
MEXaHIYHUX BIJIACTUBOCTEW TMOJIMEpPIB, OOyMOBJICHHX iX OymoBor. Pemakcarriiini
BracTuBOCTI. CTapiHHs 1 cTabimi3alis moxMepiB. AAresist 1 TEPTS MOJTIMEPIB.

Tunu 1 Teopis pyiiHyBaHHs ToiMepiB. BB 30BHINIHIX (aKTOPIB Ha MPOIIEC
pyrinyBaHHs. CTpyKTypa 1 BIaCTUBOCTI MOJIIMEPIB, METOIU 1X JTOCIIIKCHHS.

[InacTu4Hi Mack Ha OCHOBI TEPMOIUIACTUYHUX 1 TEPMOPEAKTUBHUX MOJIIMEPIB.
OTBepmKyBaui, HAMOBHIOBAUl, TIUIACTU(]IKATOpHU, KaTaIi3aToOpH, MPUCKOPIOBaYi,
TEpPMO- 1 CBITJIOCTAOUTI3aTOPH, MITMEHTH, 1HT101TOPH.



2.4 Cy4acHi MeTOIH A0CJTiIKEHHSI MaTepialiB

Metoau JOCHiKEHHS CTPYKTYPH, (ha30BOT0O CKIIATy.

Meranorpadis. [IpocBiuyBasibHa 1 AU pakiiiiiHa eJeKTPOHHA MIKPOCKOITIS.

PentrenoctpykrypHuii anami3. MikpopeHTIeHOCTIEKTPpAIbHUIN aHaIi3.

Metoau nocnimkeHHs (PI3UYHMX BIACTHUBOCTEH 1 (pa30BUX TEPETBOPEHH B
MeTajax i CIjlaBax.

MarsnitHuii anamni3 ¢pa3zoBux 1 CTpykTypHux nepersopenb. Meroa E.J[.C. Meton
SJIEPHOTO MAarHITHOTO pe30HaHCy. MeToA SAepHOTr0 TramMma-pe3oHaHcy. Meron
MIYEHUX aTOMIB.

Metoau  HepyiHIBHOTO KOHTPOJIIO MaTepiaiiB. YIbTpa3ByKOBa
nedexrockorisi. PeHTreHiBcbka 1 ramMa-ae(eKTOCKOITis.

Meroau BUXpOBUX cTpyMiB. MartiTHa i TersioBa AepeKTOCKOITIS.

Meroau  MOCHIDKEHHS  MOJIMEpPiB:  XIMIYHUM  aHami3, 1HdpadepBoHa
MIKPOCKOITiS, Ta3oBa Xpomartorpadis, peHTreHorpadiyHUN aHami3, eJIeKTpPOHHA
MIKpOCKOITis. MeTou MeXaHIYHUX 1 TEXHOJIOTTYHUX BUIPOOYBaHb.

MareMaTtuyHe MOJIeTIOBaHHS Ta 00pOOKa eKCIIEpUMEHTAIbHUX JaHUX.

2.5 Tepr4 i 3HOCOCTIlIKiCTH MaTepiaJiB

TepTs 1 3HOCOCTIMKICTD. 3araJibHUM 3HOC MaTepialliB JeTael TEPTsl, IIBUAKICTD
3HOCY. Buam 3HOcy: abOpa3uBHHMM, MEXaHIYHWUN, OKHCICHHS Ta  IHIII.
HaBaHTa)xyBanbHO-IIBUKICHI MapameTpu TepTsa. Poib MacTuia mpu TepTi 1 3HOCI.
[HopcTtkicte noBepxHi TepTa. Koedimient teprta. [Ipupodka Ta mpolec piBHOBICHOTO
TepTs 1 3Hocy. TBepAICTh 1 B'SI3KICTh MaTepiaiiB Ta iX 3HOCOCTIUKICTh, T€TEPOTeHHA
CTPYKTYypa 1 3HOCOCTINHKICTh. Bubip maTepiainiB nap TepTs | 3HOCOCTIMKOCTI.

2.6 3BaproBaHHs i CHOPIIHEHI TEXHOJIOTII

[onizariss raziB B poO3psaHOMY MPOMIKKY. Meronu 10HI3alii rasiB B
PO3PSITHOMY TIPOMIXKKY.

BonpsTammiepHi XxapakTepruCTUKH 3BapIOBAIBHOI TyTH.

3BaproBalibHA Ayra 3MIHHOTO CTPYMY.

TenoBuii 0anaHc eHepriid B JyroBoMy po3psil Mpy 3BapIOBAHHI.

Po3unHHICTh Ta3iB B MeTaJll 3BapHUX IIBIB B MPOIECI 3BAPIOBAHHS.

JI>kepena KHCHIO MPHU 3BapiOBaHHI. BIIJIMB KHUCHIO Ha BJIACTUBOCTI METAJIiB
3BapHHUX IIIBIB.

[lepBuHHa KpucTamizaiiss MeTalny 3BapioBalbHOI BaHHU. [lIBUIKICTH
KpHUCTaii3ailii., BTOpUHHA KPUCTaTI3aIlisl MEeTaly 3BapHUX IIBIB.

Teopis yTBOpEHHs rapsyux TpILIMH, MEXaHI3M iX YTBOPEHHS. METOAU
MOMEPEIKEHHS TapsunX TPILIUH.



Teopiss yTBOpEHHs XOJOJHUX TPIMH. MeToau monepemkeHHsl XOJIOJAHUX
TPIILIKH.
Teopiss yTBOpeHHs IOp MpH 3BaproBaHHI. MeToaAM MONEPEHKEHHS MOp MPH
3BapIOBaHHI.
MeTtoau JieryBaHHs MeTaly 3BapHUX LIBIB.
Tunu 3BapHUX 1MIBIB 1 3’€HaHb. KOHCTPYKTHUBHI eleMEHTH 0OpOOKH KPOMOK.
3aranpHa XapaKTepUCTUKA PI3HUX 3ac001B 3BaplOBaHHS IUTABJICHHSIM. Pyune

JyTOBE 3BApIOBAHHS TOKPUTUMHU €JEKTPOJaMH. 3BaplOBaHHA TiA  (IIOCOM.

3BaproBaHHs Y 3aXUCHHX Ta3ax.

3BaproBasibHi Matepianu. CrtaneBl 3BaploBajbHI APOTH, €JICKTPOAHI CTPHKHI,
nopoiKoBi ApoTH. [TOKpUTI eneKTpoIu, 3aXUCHI Ta3u, 3BaprOBaIbHI (PIIIOCH.

TexHonoris 3BapIOBAHHS BYIJICLIEBUX KOHCTPYKIIHHUX crajen
(HM3BKOBYTJIELIEBUX, HU3bKOJIETOBAaHUX, CEPEAHBOIETOBAHUX ).

TexHouoris 3BaproBaHHS BUCOKOJIETOBAaHUX CTaJICH.

Tunu 3BapHUX 1WBIB 1 3’ €AHaHb. KOHCTPYKTHBHI €1€MEHTH 0OPOOKH KPOMOK.

3arajibHa XapaKTEepPUCTUKa PI3HUX 3ac001B 3BApIOBAaHHS IUIABJIICHHSM. PydHe

IyrOBE€ 3BApPIOBAaHHS TMOKPUTHUMH €JEKTPOJaMU. 3BaproBaHHA MiJ  (PIrocoM.

3BaproBaHHS Y 3aXUCHHX Ta3ax.

3BaproBasibHl Marepianu. CraneBi 3BaprOBaJIbHI JPOTH, €JIEKTPOAHI CTPUXKHI,
MOPOIIKOBI APOTH. [IOKpUTI eIeKTpOaAH, 3aXUCHI Ta3H, 3BaPIOBATIbHI (DIIFOCH.

Texnooris 3BApIOBAaHHA BYTJIELIEBUX KOHCTPYKIIIHHUX crajieu
(HM3BKOBYTJIELIEBUX, HU3bKOJIETOBAaHUX, CEPEIHBOJICTOBAHUX ).

TexHo0r1s 3BaprOBaHHS BUCOKOJIETOBAHUX CTaJIeH.

Bumorun no mxepen KUBIEHHSA JUIsl PYYHHX 3ac00iB 3BaplOBaHHSA. 3BaproBajibHI
TpaHchopMaTopu. 3O0BHIIIHI BOJBT-aMIEPHI XapaKTEPUCTUKU 3BapPIOBAILHUX
TpaHchopmaTopis.

3BaproBasibHI BUNpsAMIIAYl. [IpuHIMOOBHI ycTpiil 1 Kiacudikaiis 3BaprOBaJIbHHUX
BUTIPSAMJIAYIB.

[aBepTopHi1 mxepena kuBieHHs. CTpyKTypa, CHUIIOBI TPaH3UCTOPHI (DYHKIIIOHATBHI
0JIOKM THBEPTOPHUX JIPKEPETT )KUBJICHHS.

3aranpHi 3Be/IeHHS Mpo Oa3yBaHHS JETaled y MPHUCTOCYyBaHHI. THUIIOBI CXeMH
0asyBanHsa. Bubip 6a3. Po3poOka MpUHIUMIIOBOT CXeMH MPUCTOCYBAaHHS. TOYHICTH

YCTaHOBKH JieTajel 1 BUpOO1B y MPUCTOCYBaHHI.

3aranbHi 3BEACHHA IMpo Oa3yBaHHS JeTaiel y mnpuctocyBaHHi Po3poOka

MPUHITUTIOBOT cXeMu 0a3yBaHHS 1 3aKpITIJICHHST BUPOOY.

[Tpusnauenns 1 knacudikailisi HICTAHOBHHUX €JIEMEHTIB MPUCTOCYBaHb. OmoOpHi

Ta YIOPHI €JIE€MEHTH JJI1 BUCTABJICHHS 3arOTIBOK IO MJIOCKUM 0a30BUM MOBEPXHSIM.

[Tpusnauenns 1 kinacudikarlisi HACTAHOBHUX €JEMEHTIB MPUCTOCYBaHb. Omopu

Ta yHopH. Ix knacudikaiis Ta Npu3HaAYEHHS.

dikcaTopu NJi1 YCTAaHOBKHM 3aroTiBejb 1 BUPOOIB MO HMIIHAPUYHUX 0a30BUX
HOBEPXHSIX.



SIxa mpupoia KOHTAKTHOTO OTIOPY MPH Pi3HUX 3ac00ax 3BapIOBAHHS THCKOM.

CyTHICTP TOYKOBOTO 3BapioBaHHA. SIKi BUIU PEKUMIB 3aCTOCOBYIOTHCS IPH
TOYKOBOMY 3BapIOBaHHi. [X 0COGIMBOCTI.

CyTHicTh penbeHOrO 3BaploBaHHSA. Y UYOMY IIOJISiTa€ TO3UTUBHA SIKICThH
penbedHOTO 3BapIOBaHHS.

CyTHICTh POJIMKOBOTO 3BaproBaHHS 1 HOT0 0COOIMBOCTI. 3acO0M POJMKOBOTO
3BapIOBaHHS 1 MOYATKOBI JaHi I BUOOPY PEKUMY POJIMKOBOTO 3BAPIOBAHHSL.

CyTh pi3HuX 3ac00iB CTHKOBOTO 3BapioBaHHA. OCOOIUBOCTI BUOOPY pEXKHUMIB
3BapIOBaHHS.

SIki HalO1IbII XapakTepHi AePEKTH PU CTUKOBOMY, PEIbe(HOMY, TOUKOBOMY,
IIOBHOMY 3BaplOBaHHI 1 SIK 371HCHIOETHCSI KOHTPOJIb SIKOCTI.

bynoBa 3BaproBalibHOTO TpaHchopmaTopa Uisi MalluH TOYKOBOTO, IIOBHOTO,
penbeHOTO, CTUKOBOTO 3BAPIOBAHHH.

SIka enekTpuyHa, MHEBMATHYHA arapaTypa BUKOPUCTOBYETHCS TSl YIIPABIIIHHS
BUKOHABUYMMHU €JIEMEHTAMH B 3BapPIOBATILHUX MAIlIMHAX JUISI KOHTAKTHOTO 3BAPIOBAHHS.

2.7 TexHoJiorii Ta 00,1aJJHAHHSA 00POOKH MeTATIB THCKOM

3B’S130K MK TEMIEPATyporo, CTyNEeHeM jaedopMallii, MBUAKICTIO aedopmartii
Ta iX BIUIUB Ha CUJIOBI MapaMeTpu Je(opMyBaHHS.

dopMu 1 po3MipH KOBAJIbCHKUX 3JIMBKIB. BuOip Ty 3/1MBKa AJ1 KyBaHb P13HOI
KoH(Dirypaiii. 3aJeXHICTh BETMUUHUA YKOBY BI1J] BUY 3JIMBKA.

[TonsaTTs mpo Koe(dimieHT BHUXOAY MPUAATHOTO Ta KOe(DIMIEHTH, IO
XapaKTEPHU3yIOTh EKOHOMIYHICTh TeXHOJIOT1i. [IOHATTS Mpo HAMyCKU APYyroro poay Ha
KyBaHHsIX. Bu3HaueHHs1 Macu 37TMBKa.

OcCHOBHI eTanu CKJIaJaHHsS TEXHOJOTIYHOro mporecy KyBaHHs. CkianaHHs
KpEeCJICHHSl KyBaHHS MPU KyBaHHI HA MOJIOTax Ta mpecax. [IpuHnmmu mpuzHayeHHs
HAITyCKIB Ta MPUITYCKIB BUXOJYHN 3 MIHIMAJILHOT METAaJTOEMHOCT! KYBaHHSI.
3acTocyBaHHs. [IpaBuia ocamkeHHs Ta MpoTAaranHs. Pi3HOBUAM orepaliiii ocayKeHHS,
MPOTATAHHSA, TPOIIMBAHHS Ta PO3KOYYyBaHHS. PI3HOBUIM omepaiiii ocaIKeHHS,
MPOTATAHHS, TPOITMBAHHS Ta PO3KOYYBaHHS.

[Ipusnauenns Ta Buau HarpiBy. LlIBuakicTe HarpiBanHs, Ta (pakTOpU BiJ IKUX
BOHA 3QJICKUTh. PEeXWMH HarpiBaHHS XOJIOAHMX 1 TapsSudx 3JIMBKIB. Pexumu
HarpiBaHHS TapsSuMX Ta XOJOJHUX 3JUBKIB. 3aJICKHICTh PEXKUMY HArpIBaHHS BIJ
po3Mipy 3IIMBKa 1 pO3MIIIEHHS Ha TMOAWHI medi. BmnmuB ckimagy crami Ha
TEeMIIepaTypHUN IHTEPBaJ HArPiBaHHS Ta MBUJIKICTh HATPIBAHHS.

[Ipu3HaueHHs MEepBUHHOI TepMidYHOI 00poOKHU. Bimnan Hopmamizaiis, BIAMYCK
Ta MEXI 3acCTOCyBaHHS KOXXHOTO BuAYy TepmMooOpoOku. I[lommpeni cnocobu
OXOJIO/KCHHS KyBaHb.



ExoHOMIYHA AOLUIBHICTH PI3HUX BapiaHTIB TEXHOJOTTYHUX MPOLECIB 10
METAJIOEMHOCTI, TPYIOMICTKOCT1, €EHEPTOEMHOCTI.

OcHOBHI Marepiaiu JJsi JUCTOBOrO IITAMITyBaHHS; MEXaHI4YHI BJIACTUBOCTI
METaJIIB;4OpHI METalM; KOJbOPOBI METald 1 iXH1 CIUIaBH; COPTAaMEHT JIMCTOBHX
MaTepiaiB.

Cniocobu po3Kpo0; BU3HAYCHHS BETUYHHH MEPEMUYKH 1 IIUPUHU IITA0H.

MexaHi3M THYTTS; HEUTpalbHMM Iap; BelMWuMHa Jedopmaliii; MiHIMAJIbHO
MIPUITYCTUMI PaJilyCH THYTTS; BpaXyBaHHs BIUIMBY aH130TPOIIIi MaTepiady Mpu THYTTI;
BU3HAYECHHS PO3MIPIB IUIOCKOI 3arOTOBKM TPH THYTTI; NPYXUHEHHS NpPU THYTTI;
BU3HAYCHHS 3YCHJUIA 1 pOOOTH MPHU THYTTI, THYTTS 3 PO3TATAHHSM; BCTAaHOBJICHHS
BEJTMYMHU 3a30py MK MATPHUIICIO 1 TyaHCOHOM TIPH THYTTIi; BCTAHOBJICHHS HAMPSMKY
3a30py NpH THYTTI; TOYHICTh IITAMITyBaHHS MPU THYTTI; BUKOHaBYl poOoUl po3MIpu
IyaHCOHA 1 MaTPULI IPU THYTTI; THYTTS TPYO 1 CTPUKHIB CKJIaIHOI (DOPMH.

Butsoxka HAJITHIPUIHUX JIeTajie oe3 CTOHIIICHHS CTIHOK;
HarnpykeHoaeOpPMOBAaHUM CTaH TPU BUTSKIN; KOCPIIIEHT BUTSIKKHU; BU3HAYCHHS
PO3MIpIB IJIOCKOT 3arOTOBKHU P BUTSKI1 TOPOKHUCTUX TUT 00EPTaHHSA; BUBHAYEHHS
Yyucia 1 TOCTIA0BHOCTI onepartiiii Tpy BUTSIKII T€TAICH.

Penvedue popmyBanHs; BIIOOPTOBYBAaHHS; po3/ada; OOTHUCK.

TexHonOTiYHI BUMOTH JO KOHCTPYKIIi IITaMIIOBaHOi JieTaii; po3poOka
TEXHOJIOTIYHUX  TPOIIECIB; TEXHOJIOTIYHA JOKyMEHTalis; BHOIp MPecoBOro
yCTaTKyBaHHA; BUOIp Mpeca Mo 3yCWUIK; BUOIp mpeca Mo XOay; BHOIp mpeca 1Mo
YKOPCTKOCTI; BUOIp mpeca Mo 3aKpUTi BUCOTI; BUOIp mpeca Mo po3Mipy cToja i
MOB3yHA.

AHI30TpOMisl; BakKaHCis; TpPaHUYHI YMOBH; TIIPOCTATUYHUN THCK; pPyX
JUCIIOKAIIIT; pyX CYLUUIBHOTO CepeIOBUINA; ABIMHUKYBaHHS; Aedopmallisi abCOII0THA,
nedopmMaiiist rosoBHa; aedopmailis rapsida; nedopmaiiis gorapudmivna; aedopmaiist
JoKalbHa;, JnedopMailii MOHOTOHHA; Jedopmaiiisi HeomHOpigHA; Aedhopmallis
HEpIBHOMIpHA; nedopmalis OJHOpPIAHA; JlarpaMma ICTUHHHUX HamlpyXeHb; aiarpama
IJIACTUYHOCTI  JilarpaMa  pO3TATaHHS; 3aKOH HAWMEHIIOro  Omopy; 3aKOH
HepiBHOMIpHOCTI  Aedopmarliii; 3akoH MOAOOM; 3aKOH  CTajocTi  00’eMy;
CYNEpIIaCTUYHICTh; IHTEHCHUBHICTh Jedopmarliii; IHTEHCUBHICTh HaIPYyKCHb;
IHTEHCUBHICTh MIBUJIKOCTEH AedopMaIliil; KpUTHYHUMA CTYTIHB AepopMallii; KpUTHIHE
HAIPY>KEHHS 3pi3y; METOJ BEpXHBOI OIIHKH; METO/T JIiHI1if KOB3aHHSI; MEXaHIYHA CXeMa
nedopmailii; HaBaHTAXKEHHs; HAKJICIN; HAMNPYKEHHS; HANPY>XEHHSI  ICTUHHE;
HaNpyKeHHS KPUTHYHE JOTUYHE, HAMPY>XCHHS CEpeAHE; BIAHOCHE MUTOME 3yCHIIIS
nehopMyBaHHS; TJIACTUYHICTh; MOBEPXHS IMJIACTUYHOCTI; MOBEPXHS PO3AUTY IUIMHY
nogo0a reoMeTpuyHa; mojaoda ¢izuvHa; Mmojie MBUIKOCTEH; MPUHIIMI HANMEHIIIOTO
OTIOpY; PEKpHUCTalIi3allisl; CITKa JIiHIA KOB3aHHs; MIBUIKICTh AedopMallii; TErIoBUN
edekT nedopmariii; TepTS; 3MIIHEHHS; PIBHAHHS €HEPTeTUYHOTO METOMY; 3YCHILISA
nedopmariii; yMoBa CTajocTi 00’ emy.



Knacudikamiss cxem XoJogHOTO 00 €MHOIrO ITaMIyBaHHS. Bu3HaueHHS
CTYTICHIO 1e()OPMYBaHHS JJIsl IPOCTUX Ta KOMOIHOBAHUX CXEM BHUIABIIOBAHHS.

Busznauenus TEXHOJIOTIYHUX  3YCHUJIb npolecy  XOJOAHOTO
00’€MHOT0 IITAaMITyBaHHS 3 BpaXyBaHHIM 3MIIIHEHHS MaTepiaiy.

TexHoOT1YHI CXeMH TMpOLEeCiB OTPUMAaHHA MipHOi 3aroTtoBku. CHIIOBI Ta
CHEPreTUYHI TOKa3HUKH MPOLIECY BiApi3aHHS.

Po3pobka kpeciieHHS TOKOBKH. [Ipu3HaueHHsT MpUITYCKiB, HAIMyCKIB Ta
JIONyCTUMHUX BIIXWUJIEHb Ha PO3MIPH JETaIl.

HaykoBi OCHOBM pPO3pOOKH TEXHOJIOTIYHUX TMPOIIECIB TOYHOTO 00’ €MHOTO
ITaMITyBaHHS MaTepialiB B X0J01HOMY cTaHi. KamOpyBaHHS.

OcnogH1 (hopmoyTBOprotoui onepairii. [[porHo3yBanHs Ta 3anm00iraHHs
ne(heKTOYTBOPEHHIO B IIPOIIECAX XOJIOTHOTO 00’ €MHOTO IIITAMITyBaHHS.

Tunosi TEXHOJIOT1YHI MPOLECH  BUTOTOBJICHHSA npenu31iHuX
JeTanei crnocodamu X0 JHOro 00’ €MHOTrO IITAMITYBAHHS.

JHomnomixHi onepariii B mpouecax XOI. Mixkonepariiiina ta (iHimHa TepMidHa
0o0poOKa npo aedopMoBaHUX MarepialiB. BiTHOBIEHHS MIACTUYHUX XapPaKTEPUCTHUK
Marepiany.

Teptst B yMOBax MpoOIIECiB XOJOJHOTO 00’€MHOIO IITAMITyBaHHs. 3MalllCHHS.
HaneceHHs  miJ3MaliyBajJibHOTO  MpoIapky, QocdaTyBaHHs, MacHUBYBaHHS,
aHOTyBaHHSI.

O6poOka MeTajiB THCKOM;

Busnauenns ta kinacudikariisi mporeciB MpOKaTKH.

Krnacudikarist npokaTHUX CTaHiB.

BosnouinHs.

IIpecyBanHs .

O06pobOKa THCKOM HEMETaJIEBUX MaTepiaiB.

Xo501Ha TOPIIEBa PO3KOYYBAHHS JACTAIICH.

Hakatka 3y06uacTux npodinmis.

Enexrporigpasmiuaum mramyBanns (ELI).

[IItamMIryBaHHSI TOKOBOK 3 P1JIKOTO METAIy.

TexHoJIoris eKCTPY3isi.

['BUHTOBA €KCTPY3isl - MpOLEC HAKOMUYEHHS AedopMallii.

3 CTPYKTYPA EK3AMEHAIIIMHUX 3AB/IAHb

daxoBi BCTYMHI BUMIPOOYBaHHS MPHU MPUIOMI Ha HaBYaHHS JOoKTOpa (hisocodii
31 crieialibHOCTI «MaTepiaio3HaBCTBOY» MPOBOJAATHCS MHCHbMOBO.

CtpykTypa Ounery mepemdavae 5 TEOPETHUYHHUX 3allMTaHb, IO 3KOMITOHOBaHI
OKpPEMHMHM OJIOKAMH: TPH 3alIMTaHHS I10 3arajJlbHUM IOHSATTSIM MaTepiajJo3HaBCTBA 1
JIBa 3alIUTaHHS BIATOBITHO JI0 TPAEKTOPii HaBYAHHS, II0 BU3HAYAETHCSI TEMATHUKOIO
nvcepraniiHoi poootu. Yac BiBeAeHN Ha BUKOHAHHS TeCTy - 120 XBUIMH.



[TEPEJIIK 3AIIMTAHDb ®AXOBOI'O BCTYIIHOI'O BUITPObYBAHHS

1. Kpucramiuna OygoBa MeTaiiB, TUIH PENNTOK. TWMHU 3B’S3KIB aTOMIB y
TBEpAUX Tijax. [oHHMI, KOBaJeHTHUM, MeTasieBull 1 Ban-/lep-BaanbcoBuii 3B’ S130K.

2. Enextponna OymoBa i (pi3MuHI BJIACTUBOCTI METAJIB. 3arajibHi MOJaHHS
PO TETUIOEMHICTh, TEIJIOMPOBIIHICTD, €JIEKTPOIIPOBITHICTD.

3. TBepni po3uMHM 3aMmillleHHsS 1 TPOHUKHEHHS. YTOPSAKOBaHI TBEPIi
pPO3UYMHH, IHTepMeTaTiAu. Tunu KapOiIiB y CTasgX.

4, [TonsiTTa mpo noTpiitHi Aiarpamu. PiBHOBaXkHa kpucTamiizaiisi. ['omorenne
1 reTepOreHHe 3apOKEHHS KPUCTAJIB, KpUTUYHHUI pO3MIp 3apojKa.

S. [arepmeranigu. Jlanexkuit 1 OmKHIA TOpPAIOK. 3MiHA BIACTUBOCTEH
CIUIABIB MPH YNOPSAKYBaHHI.

6. Hucnoxkamii. ix tunm, eHepris auciokamii. II[impHICTE AMCIOKAIlIH.
MexaHi3M KOB3aHHS AUCIOKaIli. MeXaHi3MH1 pO3MHOXKEHHS JUCTOKAII1.

7. Cxemu wHanpyxeHoro crany. Koedimientu ™ skocti. Cratuyni 1
JTUHAMIYH1 BUTIPOOYBaHHS (aKTUBHE PO3TATAHHS, CTHCK, KPYTIHHS, BUTHH, YTOMHI
BUNPOOYBAHHS, YAapHA B S3KICTb 1 T.1. ).

8. Hanpy>xennst ymoBHi, AiiicHi. [loOyaoBa KpuBOi iCHUX HAMIPY>KEHb.

9. BmiuB Temnepatypu BUIpoOyBaHb Ha BIACTHBOCTI.

10. Mexanizmu miactuunoi aedopmarii. [ToB3yuicts. KpuxkicTs, B’ I3KiCTh
pyiiHyBaHHs. KoHUEHTpaTopu HampykeHb. BrumB Haapi3iB Ha MeEXaHIYHI
BJIACTUBOCTI.

11. MexaHi3mMu Oe3MepepBHOIO 1 TMEPEPUBYACTOrO pO3MaaAy TBEPAOTO
po3unHy. [apryBanHs 0e3 MOIIMOP(HOrO0 NEPETBOPEHHSA. 3MIHA CTPYKTYypU W
BJIACTUBOCTEHN MPU TapTyBaHH1 0€3 MOIIMOP(PHOTO MEePETBOPEHHSI.

12.  Crapians. CtpykTypHi 3MiHM Tpu crapidai. Kmactepu, mpomixHi
MeTracTabuIbH1 ¢azu. CraaiiiHICTh BUAUICHHS (a3 MpU CTapiHHI.

13. Makpo- 1 wmikpoTBepaicTb. TBepmaicTe 3a bpinemiem, Poxsemmiom,
Bikkep- com 1 MiKpoTBep1icTh. MeTOAMKa BUMIPIOBAHb.

14. JlebopmarmiiiHe 3MIIHEHHS MeETaliB 1 CIUIaBiB. BrumB  cryneHs
nedopmariii Ha pO3BUTOK CYOCTPYKTYpPH.

15. ®a3oBi mepeTBOpPeHHS TMPU HArpiBaHHI B CTalAX. AycCTeHI3arlis B
CBTCKTOIMHIA 1 JOEBTEKTOiMHIM cTam. TepMoauHamika, KIHETHKA, MEXaHI3MH.
CrpykTypHa cmankoBicTh. CmagkoBo rpy0O03epHUCTI W CIAgKOBO JpiOHO3EPHHUCTI
CTaIl.

16. ®a3oBi mepeTBOpEHHS B CTadl Npu oxoJomkeHHi. [lepmiTHe
neperBopenHs. Ilepait. Cop6it. Tpooctut. IToHIATTS KBa3ieBTEKTOiMa; 0COOIMBOCTI
copOITy B IOEBTEKTOIMHUX CTaAX. [loBHUIT Bifman 1 HOpMaTi3allis.

17. Tepmiuna 00poOka cTaneil €BTEKTOITHOTO 1 JeAeOypPUTHOTO KIaciB.
Cdepoinuzyrounii Bijman CTaICH.



18. Bianyck. 3MiHa MIKpOCTPYKTypu ¥ (a30BOro CKJaay MpH BIAMYCKY.
Po3nag maprencuty. CraniiiHicTh BUAUIEHHS KapOiaiB npu Biamycky. [loBepHenHs i
pekpuctamizamis y depuri nOpu  BIAMycKy.  Biamymenuii  MapTEHCHT,
TPOOCTOMAPTEHCHUT, COPOIT BiAMyCcKy. BIIMB BiAMyCKy Ha BIaCTUBOCTI.

19. betinitHe nepetBopeHHs. byoa OeliniTy. BepxHii 1 HIbkHIl OeliniT. Bu-
IMaHIITETTIB ¢eput. [3oTepmiune rapryBanHs. Ctanu OEHHITHOTO Kiacy.

20. Tepmomexaniuna 00poOka. CTpyKTypHI 3MIHM TpU  IUIACTUYHIN
nedopmariii. [{uHamiuHa mojiroizamis 1 [uHamigHa pekpuctamizamis. [lopepHeHHS 1
pekpucTamizamia  micias  rapsuoi  aedopmamii.  BucokoremmeparypHa i
HU3bKOTEMIIEpAaTypHa TepMOMEXaHiuHa 00poOka. Brimus cTpykTypu aegopmMoBaHOTO
ayCTEHITy Ha MapTEH- CUTHE NIEPETBOPECHHSL.

21. Ximiko-TepmiuHa oOpoOka. llemenranisa. EmemenTtapni mpoiiecu mpu
nemeHnTauii. Tepmiuna oOpoOka micas uemeHramii. [lementyemi crami. [lpuHnunum
JeTyBaHHS [IEMEHTYEMHX CTaJICH.

22.  XiMmiko-TepMmiyHa 00poOka. A3zoryBanHs. Crami s a30TyBaHHS.
[IpuHuunu JseryBaHHs a30TyeMux crajeid. TepMmiuHa oOpoOka a30TyeMux cTajeil.
[TominuieHHs.

23. CyuacHe ycTaTKyBaHHS JJid TapTyBaHHs, BIJHaly, BIIMYCKY, XIMIKO-
TEpMIYHOI W I1HIIMX BHUJIB TEpPMIYHOI OOpOOKM cTayield 1 cruiaBiB. ArperaTtu
Oe3mepepBHOro BiaNaly 1 rapTyBaHHsA. ['a30HacCMYEeHHS 1 MOrO BIUIMB HA CTPYKTYpy U
BJIACTUBOCTI CIIaBiB. ABTOMAaTH3allisl TOBHOTO IUKJIY TEPMIYHOI 0OPOOKH.

24. CnocoOu TOCATHEHHS BUCOKHX IIBHIKOCTEH HArpiBaHHS 1 0XOJIOKCHHS
BHUPOOIB MpU TEPMIUHI 00poOIl. BHYTpilIHI HanpykeHHs 1 AedopMaliisi BApOOiB pH
TepMiyHI 00poO1i. HarpiBanHs npu TepMiuHi 00poOLl BUPOOIB Yy 3aXUCHUX
cepefoBumiax 1 BakyyMi. Jlepexktu TepmiuHOi 00poOku. Metoau OopoThOUM 3
MOBOJIKOIO 1 5KOJIOOJIEHHSIM.

25. CrpykrypHe 3MminHeHHS. BmimB po3mipy 3epHa Ha MexaHIYHI
BJIACTUBOCTI. POJb CTPYKTYpHOrO 3MIIIHEHHSI B MIIJHOCTI CTaJIeld MEPJITHOrO KJacy.
BruiuB BMICTY BYTJIEIIO Ha 3aliexHICTh Xoia - [leTya.

26. XapakTepuUCTUKH MIIHOCTI, TPYKHOCTi, HEMPYKHOCTi, TBEPAOCTI,
IacCTUYHOCTI. Buau BunpoOyBaHb.

27. VYnmapua B's3kicth. Kpuxke 1 B’s3ke pydHyBaHHa. [Ipupona
xonogHonamkocTi. [lopir xomonmnonamkocti. bynoBa 3mamiB. Ilomsitra mpo
dpakrorpadii. O6opoTHa ¥ He0oOOpPOTHA BIAMYCKHA KPUXKICTh. BucokomilHi
OyaiBeNbHI CTal.

28. XapakTepUCTHKHU TPIUIMHOCTIMKOCTI i MeTo1M BUNpoOyBaHb. MexaHi3Mu
3apOJKEHHS TPIIIHH.

29. EnexkTpoHHa MiKpockomisi (MeTOoA peIulkK, IudpakiiiiHa MiKpOCKOIMis
PI3HUX BUIIB (OJIBIH, CKAaHYIO4a MIKPOCKOII1s, MIKpOAU(PPaKIis). AHATITUYHI METOIU
€JIEKTPOHHOT MIKPOCKOTIIi.



30. PentrenoctpykTypHuii aHami3. SkicHUHM 1 KiUTbKiCHUN (a3oBHil aHaI3.
Texctypuuit anamiz. @yHKIIS pPO3NOAUTY OpiEHTyBaHb. Bu3HaueHHS Hampy>KeHb
lpony. BusHaueHnHsi po3MipiB OJOKIB KOTEPEHTHOTO PO3CIIOBAHHA W HaIpy>KEHb
JPYroro poiy.

31. Meronu TepmiuHoro anamzy. J[ludepeHuianpHa KaJopuMeTpi 1
munatometpis. [loOymoBa C-miarpam. CrmmaBd 3 OCOOJMBUMH — TETUIOBUMH
BJIACTUBOCTSIMH.

32. MiaHi, TUTaHOBI Ta KapOMII[HI CIIJIaBU HAa OCHOBI Hiketo. Kiacudikarris.
Tepmiuna 00pobOka. Bruiu neryBaHHs Ha CTPYKTYPY 1 BIaCTUBOCTI MIIHUX CILIABIB.

33.  Amominid. CmnaBu amowminio. Ctpykrypa. Brnactusocti. Tepmiuna
oOpoOka. JlepopmyeMi Ta nuBapHi cIulaBd. BIIMB JeryBajlbHMX €JIEMEHTIB Ha
CTPYKTYDY.

34. IactpymentanbHi ctanmi. Knacudikaiis 1HCTpYMEHTAJIbHUX CTalled 3a
TEIJIOCTIMKICTIO, CTPYKTYpOorO 1 obnactsaMm 3actocyBaHHA. llltammoBi crami s
nedhopMyBaHHS B rapsdyoMy 1 XonogHomy ctai. Ctami Gpopm Juist AUTTS T TUCKOM 1
npecyBaHHs. [[IJITUITHUKOBI CILJIABH 1 MPUIIOL.

35. JleryBamnbHi eneMeHTH Ta ix kinacudikaiis. Ski OyBaroTs kapOiaHi ga3u B
JIETOBaHMX CTasIX. BB iHTepMcTanmiaHux (a3 Ha 3MIIIHEHHS JISTOBAaHUX CTaJieH.
BruuB neryBaHHs Ha 00 — Y IEPETBOPEHHSI.

36. Knacudikaris JeroBaHux crTajeldl 1 CIDIaBiB 3a MIKPOCTPYKTYPOIO.
3acTocyBaHHS CIUIaBIB 3 OCOOJMBUMH BJIACTHUBOCTSIMU. DOpMyBaHHS CTPYKTYp
JIETOBAaHMX CTajel B 130TEPMIYHMX yMOBaXxX: MEpJiTHE, OCWHITHE IEePETBOPECHHS.
Oco0uBOCTI pO3Maay AErOBaHOTO ayCTEHITY B yMOBax 0€3yMHMHHOTO OXOJIOIXKEHHSI.

37. Pousb neryBaJibHUX €JIE€MEHTIB Y Oy/IIBEIbHUX 1 MATUHOOYAIBHUX CTAJISIX
(T ABUIIIEHOT MIITHOCTI Ta BUCOKOMIITHUX cTajieit). Kinacudikalris JeroBaHux crajiei 3a
npusHadeHHsM. OcoOimBOCTI TepMiuyHOT 0OpoOKM 1 (a3oBUX TNEPEeTBOPEHH B
MITAMIIOBUX CTaJIsIX.

38. CmnmaBu 3 0co0JMBHUMH (DI3UYHUMHU BIACTUBOCTAMU  (TEIUIOBHMH,
npy>kHuMH, MarHiTHUMHK). Kopo3sifiHocTiiiki cranmi. MaruiTHi ctam. KapocTiiiki Ta
YKapPOMIIIHI CTaJli Ta CIUIaBH. X 3aCTOCYBAHHS 1 POJIb JIETYBAJILHUX €JIEMEHTIB.

39. Hammmactuunicte. @DOEHOMEHOJOTISI W MeXaHI3MHU. 3epHOrpaHUYHE
MIPOKOB3yBaHHA. MeTou ofiep>KaHHA YIbTPAIPIOHO3EPHUCTOI CTPYKTYPH.

40. be3gudysiitna kpuctamizamis. [lpuHounu oxepxkaHHS — aMOpP(PHUX
MatepianiB. Meranesi crekna. [Ipunnunu ix neryBanus. Kpucramizauis aMoppHUX
MaTepiaiiB IpHU HarpiBaHHI.

41. Coonyku, siKi MOXHa BUKOPUCTaTH IJisi cTaOumi3allli HaHOYACTHHOK.
Metonu pocnimkeHHST 00’€MHUX BIACTUBOCTEH HAHOYACTHHOK ¥ 1H(oOpMaIris,
oJlep)KyBaHa B eKcrmepuMeHTi. [IpiopiTeTHI HampsIMKA PO3BUTKY HAHOTEXHOJIOTIMH.
OcHOBHI TUIIU A€(PEKTIB Y HAHOMATEpiaIax.

42. BwusHauyeHHs MOHATTA "3BaproBaHHs". 3MaTHICTH J0 3BaproBaHHs. MeToau
OLIIHKH 3/IaTHOCTI JI0 3BapIOBaHHSI.



43. Ta3oBa (haza, ii yTBOpeHHs. 3aXUCHI T'a3H.

44, ®izuuHi TIpollecM B KaToAHIM obOisacti. bamanc eHeprii Ha Kartoji,
BOJIbTAMIIEPHA XapaKTEPUCTUKA TYTH.

45. OcHOBHI TpolLleCH B3a€EMOJIIi MaTepiayiB MpU 3BaplOBaHHI. YMOBHU
YTBOPEHHS 1 (iI3MIHOT0 KOHTAKTY 1 aKTOPH, IO KOHTPOJIIOIOTH 1I€H IpoIIec.

46. Bzaemonis Mertamy 13 ra3oM. Po3uuHHICTH Ta3iB B MeTadl. 3akoH
PO3IOIITICHHS.

47. ®Di3uuHI Ta EHEPreTUYHI XapaKTEPUCTHKU E€JIEKTPOHHOTO TMPOMEHS,
dbopMyBaHHS TPOMEHA 1 KEpyBaHHS MOro TMEpeMIlICHHSIM TMpH EJIEKTPOHHO-
IPOMEHEBOMY 3BapIOBaHHI.

48. YMoOBH, 110 BU3HAYAIOTH YTBOPEHHS aKTUBHUX LIEHTPIB, OUariB B3a€EMO/I1
1 MpOIEC CXOIUIIOBAaHHA MaTepiamiB. YMOBH OTPUMAaHHSA SIKICHOTO 3'€IHAHHS B
TBEPJOMY CTaHI.

49. OxwucnenHs MetamB 1 cmaaBiB. OcoOIMBOCTI MPOIECY OKUCICHHS MPH
3BapeHHi. Po3KkucieHHs MeTaty 1iBa.

50. ®Di3uKO0-TEXHOJOTI4YHI OCHOBH (POPMYBaHHS JTa3€PHOTO BUIIPOMIHIOBaHHSI.
OcoOmuBocTi (hopMyBaHHSI IIBa Ta €HEPreTUYHI MapameTpu KEpesl €Heprii mpu
Ja3epHOMY 3BapIOBaHHI.

51. JludepeHuianbHe pIBHSAHHSA TEIUIONPOBIAHOCTI Ta METOIM HOro
PO3B'I3aHHS.

52. VY3aranpHeHa cxema OallaHCy €Heprii Mmpu 3BaprOBaHHI, 3BAPIOBAIbHUIMA
IHCTPYMEHT, JDKepeia *KUBJICHHS, 3BaploBalIbHI YCTAHOBKU Ta MAIllMHU.

53. Oco6auBOCTI TEMIIEPATYPHOTO Ta EJICKTPUYHOTO MOJIB P KOHTAKTHOMY
TOYKOBOMY 1 IIOBHOMY 3BaprOBaHHI.

54. Cxemaru3zarisi TUI, SIKI HarpiBarOThCs, 1 JpKepen Tera. Po3paxyHKoBi
CXeMH 1 OCHOBHI 3aKOHOMIPHOCTI PO3MOBCIO/KCHHSI TeIia TMPU BUKOPUCTAHHI
PYXOMOTO TOYKOBOTO 1 JTIHIHHOTO MIBUAKOMIFOYOTO JIKEPEIL.

55.  Bzaemomis Mertany 3 a30ToMm 1 BogHeM. OCHOBHI NMPUYMHU MOPUCTOCTI
3BapHHUX IIIBIB.

56. Ertanm yTtBOpeHHsS 3'€qHaHH MPH CTHKOBOMY 3BaplOBaHHI OMOPOM Ta
oruiaBiieHHsAM. EfexTpudHMii omip mpu CTUKOBOMY 3BaprOBaHHI.

S57. @i3uuHI npouecu 1 O6anaHc eHeprii Ha aHojl. KoedilieHT KopucHOT Aii
TyTH.

58.  OcobmuBocTi kpuctamizauii Meranmy mBa. IBHAKICT KpucTamizarii
MeTaly 1mBa, MeToau KepyBaHHs KPUCTAITI3aIl€l0 MeTay IIBa.

59. 3arajpHa XapakKTEpUCTHKA CHEIali30BAaHUX 3BApIOBAJIBLHUX aBTOMATIB,
MAIlIFH, a TAKOX YCTaTKyBaHHS, III0 Ma€ pydHe KepyBaHHS, 3BapIOBATBHUX POOOTIB Ta
PTK, inmmx 3aco0iB 3a0e3ne4eHHs AKOCT1 3BapHUX 3'€IHAHb 1 TEXHIKO-€KOHOMIYHUX
MOKA3HUKIB 3BapIOBAJILHOIO BUPOOHHUIITRA.

60. OcnoBHi poriecu 00pooku MeTamB TuckoMm. [Ipouecu OMT.

61. 3aBmanns teopii OMT, HanpsIMKU PO3BUTKY.



62. Mertoau BU3HAUYCHHS MEXaHIYHUX BJIACTUBOCTEH MaTepiaiB.

63. Ilmactuuna nedopmairis i ii XapaKTEpPUCTHUKHU.

64. bymoBa MeTaliB i CIIJIaBiB.

65. MexaHi3Mu IACTHYHOI AedopMallii MOHOKpHUCTAIA.

66. Kop3anns 1 aBiliHUKYyBaHHA. Poib auciokamiii B mporeci MmiacTUYHOI
nedopwmartii.

67. XomnoaHa miiacTu4Ha aedopmarliis MmojJikpucraia.

68. 3MimHEHHsS MeTaly Npu XoJoAHIA aedopmariii. 3MiHA BIIACTHBOCTEH
MeTaJly TIpH XOJ0aHI#M Aedopmarrii.

69. Pekpucranizamis. Bruis TepmiuHOi 00pOOKHM Ha BIACTUBOCTI METaTYy.

70. Tapsya nedopmartia. OcoOIUBOCTI MEXaHI3My IUIACTHYHOI Jedopmartii
Ipu rapsviii oo6poo1i.

/1. BnnouB Temmeparypu 1 CTyleHd AepopMallii Ha BEJIMYMHY 3€pHA 1
BJIACTUBOCTI METaly.

/2.  ®dakTopu, 10 BILIMBAIOTH Ha OMip MeTaty Aedopmariii 1 IIaCTUYHICTb.
BB HanpykeHOro crany.

73.  OCHOBHI CXeMH HAIPY>KEHOT'O CTaHY.

/4. Bnnus TeMiiepaTypu AedopMaliii.

75. TemneparypHuil f1arma3oH rapsiaoi MPOKaTKH.

76. IBunkicTth aedopmMariii i ii BIUTUB Ha orip AepopMaliii 1 IIIACTUYHICTb.

77. Crynias gedopmaiiii i 1i BIUTHB Ha orip AeopMaliii 1 IMIaCTUYHICTb.

78. HampyxeHwuii cran MeTany B ocepenaky aedopmarrii.

79.  3axkoH MapHOCTI JOTUYHHUX HANPY>KEHb.

80. T'onoBHi HOpMaJbHI HaNpY>KeHHA. [ 0JIOBHI OC1 HANPYKEHb.

8l. MakcumanbHi JTOTHYHI HampyXeHHs. MalgaHduku 1ii MaKCUMaJbHHUX
JOTUYHUX HANIPYKEHb.

82. OxTtaenpuuHi HANPYKCHHS.

83. IuBapianTu HampyxeHb. [HTECHCHBHICTH HANIPY>KEHb.

84. JlepopmoBanwuii ctan B Toulll Tijia. Mami aedopmariii.

85. 3akoH crasocti 00’eMy.

86. IHTEeHCHBHICTH MBUIKOCTI Jedopmarrii.

87. 3B&apos;sa30K MK HAIPYKEHHSAMH 1 JedopmaliisiMu.

88.  YmoBwu piBHOBaru i Buau jaedopmartiu.

89. IInocko-HarpyXeHHH 1 MITIOCKO-I1e(POpPMOBaHUI CTaH.

90. VYwmoBwu miactuyHOCTI. YMOBa miactudHocTi Tpecka, Cen-Benana.

91. VYwmosa miactuuHocti ['ybepa-Mizeca.

92. PiBHAHHA 1u1acTUYHOCTI 11 Bumaakis OMT.



4 KPUTEPII OLIIHIOBAHHSA

PoGotu omiHIOIOTHCS eKCHepTHUM MeToaoM. KokHa mpaBuiIbHA BiAMOBIAb
omiHioeThes y 40 6amiB. Bevoro 3a po6oty BeTymHHK Moke oTpumatu 200 Gamis.
Berynnukwy, sxi Habpanu menie 100 6amiB, He JOMYCKAIOTHCS 10 MOAANBIIOL y4acTi y
KOHKYPCI.

Kinmnesa orinka Oyme BBaKaTHCS MO3UTHUBHOIO, SKIIO OTPUMAHO B IJIOMY Ha
BcTynHOMY BurpoOyBanHi Bif 100 mo 200 6aniB. dopma 1 3MICT eKk3aMeHAIIITHOTO
OlTeTy HaBeJIeH1 y TOaTKy A.

5 JOOJATKOBA ITPOI'PAMA
JlomatkoBa mporpama  CKJIQJa€ThCsl  IHAMBIAYaTbHO 3  YpaxyBaHHSIM
JUCEPTAIliitHOT TeMH MaifOyTHHOTO acripaHTa.
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Crymias JdokTop digocodii

CroemanpHicTh 132 MaTepiaJio3HABCTBO

OcBiTHBO-HAyKOBa IIporpamMa MaTepiajio3HABCTBO

EK3AMEHAIIMHUM BIJIET Ne 1

1. Kpucraniuna Oy/10Ba MeTajiB, TUIIK PEIITOK. THUIH 3B’SI3KIB aTOMIB Y TBEpIUX
Tinax. loHHuit, KoBaneHTHUM, MeTaneBui 1 Ban-Jlep-BaanbcoBuii 3B’ s130K.

2. JledopMmariitHe 3MiITHEHHS METaJiB i cIiaBiB. BrumB crynens aedopmarii Ha
PO3BUTOK CYOCTPYKTYpH.

3. Knacudikarris 1eroBaHux cTajei i CIiaBiB 3a MIKPOCTPYKTYPOIO.
3acTocyBaHHS CIUIABIB 3 OCOOJIMBUMU BIACTUBOCTAMU. DOPMYBaHHS CTPYKTYP
JIETOBAHMX CTaJeH B 130TEPMIYHUX YMOBaX: MepiiTHe, OEHHITHE
nepeTBopeHHs. OcoOIMBOCTI po3May JErOBaHOTO ayCTEHITY B YMOBAX
0€3yIMMHHOTO OXOJIOKCHHSI.

4. BuzHaueHHs1 MOHSTTS "3BaproBaHHA". 3AaTHICTH 1O 3BaproBaHHsA. Metoau

OIIIHKY 3/IaTHOCTI JI0 3BapIOBaHHHI.
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