MIHICTEPCTBO OCBITHU I HAYKH YKPAIHU
INPUKAPITATCBKUU HAINIOHAJIBHUU YHIBEPCUTET
IMEHI BACUJIA CTE®@AHUKA

D13UKO-TeXHIYHUN (PaKyJIbTET

Kadenpa maTepiamo3HaBcTBa 1 HOBITHIX TEXHOJIOT1H

CUJIABYC HABYAJIBHOI IUCHUILITHU

OcHoBH KOMH'IOTepHOI‘O MOIC/JIIOBAHHA 3 IICPIINX l'[pl/IH]_ll/Il'[iB

OcBiTHA porpaMa

ChnemiajJbHICTH

I'aay3b 3HAHL

CTaTUCTHKaA

Komn'torepHa dizuka

E5 ®i3uka ta ocTpoHOMIst

E Ilpupomnuui Hayku, MareMmaTHKa

3aTBepKEHO Ha 3acCiIaHH1
Kadeapu MaTepiaio3HaBCTBA 1 HOBITHIX
TEXHOJIOT1H

Ta
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. 3arasibHa 1H(hOpMaIllis

Hassa qucuuruniau

OcHOBU Teopii TEPTS Ta 3HOIIYBaHHS

OcBiTHA porpama

Komn'torepHa ¢izuka

Crerriamizanis (3a HasIBHOCTI)

CreuiajibHICTh

ES5 ®i3uka Ta ocTpoHOMIs

l"any3b 3HaHb

E [Tpupoauuui HayKku, MaTeMaTuKa Ta
CTaTUCTUKA

OcBiTHil piBeHb OakasaBp
Craryc TuCHUILTIHU BUOIpKOBa
Kypc / cemectp 4/8

Posmonin 3a BUgaMu 3aHATE Ta
roJMHAMHU HaBYaHHS (SIKII[O
nepeadaveHi iHII BUIH, T01aTH)

Jlexuii — 14 rop.
Ceminapcbki 3aHaTTs — 0 TOI.
[TpakTuyni po6otu — 16 rox.
Camocriitna po6ota — 60 ro.

MoBa BHUKJIIaJaHHA

yYKpalHCbKa

Tlocunauus Ha cailT
JNUCTAHLIMHOrO HABYAHHSA

www.d-learn.pnu.edu.ua
https://test-d-learn.pnu.edu.ua/

2. Onuce nucHuILIiHA

Mera ta Wiy JUCLUILTIHA

Merta peaMeTy "MopnentoBaHHs biz3nyHuX nporecis’:
@®opMmyBaHHS y CTYACHTIB 3HaHb PO PO3PAXYHKOBI MeToAl y (i3ulli TBEpAOro Tija Ta
MaTepiaio3HaBCTBi, 30Kpema nuisixoMm neprronpunimnanx (DFT) ta TepmoamHamivyHUX
po3paxyHkiB. CTyAe€HTH OTPHMAaIOTh MpPAKTHYHUNA JIOCBi BHUKOpHcTaHHS KoaiB VASP,
CASTEP, BURAI (Quantum ESPRESSO), Phonopy ta ATAT mist 1oCiIKeHHS €JeKTPOHHOT
CTPYKTYpH, €HEpreTMYHHX CTaHiB, BiOpamifHUX Ta TEPMOJMHAMIYHUX BJIACTUBOCTEH
Marepiais.

Lini mpeamery:

CryneHTH TOBMHHI 3HAaTH TeopeTuuHi ocHoBu Meromy DFT (Density Functional Theory).
Bwmitu: mpaktuuHo BukopuctoByBat komu VASP, CASTEP rta BURAI (QE) ans
MOJICJIIOBAHHS €JIEKTPOHHOI CTPYKTYpH; 00UMCIIOBaTH (POHOHHI CIIEKTPU Ta TEPMOAMHAMIYHI
XapaKTEepUCTUKH 32 JIONIOMOIOKO koay Phonopy; BukopucroByBatu kon ATAT mus
PO3paxyHKy BJIIACTHBOCTEH CIUIaBiB Ta CHELIAIbHUX KBa3iHEBIOPsIKOBaHUX CTPYKTYp (SQS);
aHaJTI3yBaTH EJIEKTPOIPOBIIHICTh BIIACTHBOCTEH 3a jonomMoroto koay BoltzTraP2,

KomnerenTHocti
[HTerpanbHa KOMIIETEHTHICTh

KI.01 3parnicte po3B’si3yBaTH CKIAAHI CIeliaii3oBaHi 3agadi Ta MpoOiemMu, MOB’s3aHi 3
PO3pO0OKOI0, 3aCTOCYBaHHSM, BUPOOHHIITBOM Ta BUIPOOYBAHHSAM METAJICBUX, HEMETAJICBUX Ta




KOMIIO3MLIHHUX MaTepiaiiB Ta BUpOOiB HA X OCHOBI, y npodeciiiHiil AisITBHOCTI Ta Y mporueci
HaBYaHHS, 110 Nepeadadae 3acTOCYBaHHsS TeOpid Ta METOAIB (Di3uKH, XiMmii Ta MeXaHIYHOT
ikenepii | xapakTepu3yeTbess KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3arajibHi KOMIIETEHTHOCTI

K3.01 3patHicTh 10 aOCTPaKTHOTO MUCIEHHS], aHAJII3y Ta CHHTE3Y .
K3.02 3xatHicTh 3acTOCOBYBATH 3HAHHA y MIPAKTUYHUX CUTYALIIfX.
K3.03 3xatHicTh BUNTHCA 1 OBOJIO/IIBATH CYy4aCHUMH 3HAHHSIMH.
K3.04 3naTHicTh BUSBIATH, CTABUTH Ta BUPILIYBATH MPOOIIEMH.

CreniaibHi KOMIIETEHTHOCTI

KC.01. 3patHicTh 3aCTOCOBYBaTH BIANOBiAHI KUIbKICHI MareMaTH4Hi, (i3U4HI 1 TEXHIUHI
METOAM 1 KOMHO'IOTepHE MporpamMHe 3a0e3MeyYeHHs JUIs  BUPIMICHHS 1H)XXKEHEPHUX
MaTepiaTo3HaBYHMX 3aBJ/IaHb.

KC.02.3naTHicTh e(pEeKTHBHO BHKOPHCTOBYBATH TEXHIUHY JITEpaTypy Ta IHII JpKepesa
iH(OopMalii B raidy3i MaTepialo3HaBCTBA.

KC.06. 3paTHicTh BUKOPUCTOBYBATH MpakTHuHi [H)KEHEpHI HAaBUYKH NpU BHpIIIEHH]
npodeciiHuX 3aBIaHb

KC.08 3paTHicTh 3aCTOCOBYBAaTH 3HAHHS 1 PO3YMIHHS MDKAMCUUIUIIHAPHOTO IHXXEHEPHOTO
KOHTEKCTY 1 HOro OCHOBHHUX HPUHIMIIIB Y MPOodeciiiHii qisnbHOCTI.

KC.09 3partHicTh 3acTOCOBYBAaTHM Cy4YacHI METOAM MATEMaTHYHOro Ta  (iI3UYHOTO
MOJICJIIOBAHHS, JOCHI/DKEHHS CTPYKTYpH, (I3WYHUX, MEXaHIYHUX, (YHKIIOHAIBHUX Ta
TEXHOJIOTTYHHUX BJIACTUBOCTEW MaTepialiB Uil BUPIIIICHHS MaTepialo3HaBUUX MIPOOIIEM.

KC.10 3paTHicTh 3aCTOCOBYBaTH HaBHUYKHU POOOTH 13 BUIPOOYBAJIBHUM YCTATKyBaHHSM JJIS
BUPIILIEHHS MaTepiaO3HABYMX 3aB/IaHb.

IIporpamui pe3y1bTaTH HABYAHHA

PHO1. JlemoHCTpyBaTH BOJIOAIHHS JIOT1KOIO Ta METOIOJIOTiI0 HAYKOBOT'O Ti3HAHHS.

PHO2. 3natu Ta BMITH BUKOPHCTOBYBAaTH 3HaHHS (pyHIaMEHTAIbHHX HAyK, L0 JIeXKaTb B
OCHOBI BiJIMOBIAHOI CIIeIiai3allii MaTepiaJo3HaBCTBA, HA PiBHI, HEOOX1THOMY JIJIsl TOCSTHEHHS
IHIINX pe3yJIbTaTiB OCBITHBOI IPOTPaMH.

PH10. 3gatHicTh MO€JHYBATH TEOPIIO 1 MPAKTUKY' AJIS pO3B'S3yBAaHHS 1HKEHEPHOTO 3aB/IaHHS.
PH16 OmucyBatu OynoBy MeTalliB, HEMETalliB, KOMIO3HTIB Ta (YHKIIOHAIBHUX MaTepialiB

PI3HOTO MPU3HAYCHHS
PH16. 3naTu Ta 3aCTOCOBYBATH MPUHIUIN IPOSKTYBAaHHSI HOBUX MaTepialib.

PH20 VYwmitu oOupaTt i 3aCTOCOBYBATH MPHUIATHI THUIIOBI METOMU JOCIIIKEHb (aHATITHYHI,
PO3paxyHKOBi, MOJCIIOBaHHS, CKCIIEPUMEHTANIbHI), MPAaBUILHO IHTEPIPETYBATH PE3yJbTaTH
TaKHUX JOCHIKEHb Ta pOOUTH BUCHOBKH.




. CTpyKTYypa AUCHUILTiHH

No Tema PesynbraTi HaBYaHHS 3aBmanHs
OcuoBu DFT Tta wMeromu | leMoHCTpyBaTH  BONOIIHHA JIOTiKOIO Ta | ® TecToBi 3aBiaHHs
KBaHTOBOT'O MOJICIJIIOBaHHS. | METO/IOJIOTII0 HAYKOBOTO Ii3HAHHS. © 3aBaaHHA 11
OcHoBu Teopii ¢yHKIIOHANA | 3HATH Ta BMITH BUKOPHCTOBYBAaTH 3HAHHSI iH MBI KyanbHOT
TYCTHHU (DFT) Ta il | GyHIaMeHTaTbHUX HAYK, LIO JIEKATH B OCHOBI | poGoTH
3aCTOCYBaHHS y ¢izuui | BiANOBiHOI creniaizanii MaTepiano3HaBCTBa, | e 3apnanus s
TBEPIOTO Tina Ta | Ha piBHi, HEOOXIXHOMY JUIsl IOCSITHEHHS! IHIMX | pakTHYHIX 3aHSATH
Marepiano3HaBcTBl. OOMIHHO- | pe3ysbTaTiB OCBITHBOI IPOTPaMU.  3apaaHus I
KOpeJIAIifHI ¢dyHKIioHaMH: | 3AaTHICTB MOEIHYBATH TEOPIIO 1 MPAKTUKY' IS 1aGOPATOPHIX 3AHSATH
LDA, GGA, HSEQ6. ToHATTS | po3B's3yBaHHS iH)KEHEPHOTO 3aBaHHS. o 3aBaHHs I
mpo  TceBaomoTeHIianmn  Ta | OmucyBatu OymoBy MeTaliB, HEMETAB, camocTiiiHoi po6oTH
6azucH, .BI/I61p napameTpis KOMITO3MUTIB Ta (YHKIIOHAJIBHUX MATepiaiiB | o KOHTpOTBHI
1. pO3paxyHKIB. [opiBusiHHES | MeTom  Moau@ikamii  iX — BJIACTUBOCTEH. AaIHTAHHS
CaMOY3TOIKEHHUX Ta | KBamidikoBano BuOMpaTH Marepiaym IS
HECaMOY3TOKEHUX BUPOOIB PiI3HOTO MPU3HAYECHHS
PO3paxyHKiB. 3HaTH®  TAa  3acCTOCOBYBaTM  TNPHHIWIHN
MIPOEKTYBAaHHS HOBUX MaTepialis.
YMitn 006upaTH i 3acTOCOBYBATH ITPUIATHI
THITOBI METO/H HOCII/DKCHB (aHAaI THYHI,
PO3paxyHKOBI, MOJICITIOBaHHS,
eKCIIePUMEHTAJIbHI), IPAaBHIIBHO
IHTEpIIPETYBATH PE3yJIBTATH TAaKUX
JIOCITIJDKEHB Ta POOUTH BHCHOBKHY.
Bukopucranns  VASP g | JleMoHCTpyBaTH  BONOMIHHA — JIOTiKOIO  Ta | ® TecToBi 3aBIaHHs
MOJICTIOBaHHS MarepiajiiB. | METOJOJIOTiI0 HAYKOBOT'O MTi3HAHHS. * 3aBaHHA 11
OcHoBH HaNaITyBaHHs | 3HATH Ta BMIiTH BHKOPHCTOBYBATH 3HAHHSA | inAuBimyanbHOI
pospaxynkie y VASP: INCAR, | ¢yHnameHnTanbHux HayK, LIO JIEKATh B OCHOBI | poGoTu
KPOINTS, POSCAR. | BiznoBigHoOi crenianizanii MaTepiallo3HABCTBA, | o 3apnanHs 1is
Onrumizamis napaMeTpiB | Ha PiBHI, HEOOXIIHOMY JUIsL NOCSTHCHHS IHIIMX | 1jpakTHYHKX 3aHATH
IpaTox Ta  BU3HAYEHHS | PE3yNIBTATiB OCBITHHOI MPOTPAMHU. e 3aBnaHHs LA
S€HEePTeTUYHUX CTaHiB. 3IaTHICTD TOETHYBATH TEOPIIO i MPAKTHUKY' [UIS 1aGOPATOPHIX 3AHSATH
Awnani3 rycrunu craniB (DOS) | po3s's3yBaHHS iH)KSHEPHOTO 3aBJaHHS. o 3aBaHHs I
Ta 3onHoi cTpyktypu (Band [ Omucysatu OynoBy MeTaniB, HEMETANiB, | .aviocriiinoi poGoTH
2 Structure). BukopucranHs | KOMIIO3UTIB Ta (YHKIIOHATBHUX MaTepialiB | o KoHTpOTBHI
BoltzTraP2 st pospaxyHky | meroqu  moaudikamii X  BIACTHBOCTEIA. N —
€JIEKTPOHHOIO TPAHCIIOPTY. KBanidikoBano Bubupat Matepiamm uis
BHPOOIB PiI3HOTO MMPU3HAYECHHS
3HaTH®  TAa  3acTOCOBYBaTM  INPHHIMIHN
MIPOEKTYBAHHS HOBUX MaTepiaiB.
Ymitn obupaTh i 3acCTOCOBYBAaTH NPHAATHI
TUIIOBI METOAM  JOCII/DKEHb  (aHaliTHYHI,
PO3paxyHKOBI, MO/IEITIOBAHHS,
eKCIICPUMEHTAIbHI), MIPaBUIIBHO
IHTEpIIpeTyBaTH pe3ynbTaTti TaKUX
JIOCITIJDKEHB Ta POOUTH BHCHOBKHY.
CASTEP — DFT-pospaxysnku B | JleMOHCTpyBaTH  BOJIOAIHHS ~ JIOTiKOIO  Ta | ® TecToBi 3aBaaHHs
ceaeposui Linux. ITinroToBka | METOMOJIOr 0 HAYKOBOTO Mi3HAHHS. * 3aBIaHHS IS
BXiTHUX (ailTiB Ta mapameTpu | 3HATH Ta BMITH BUKOPHCTOBYBAaTH 3HAHHS iH MBI KyanbHOT
00YHCIIEHD. Ontumizanis | GpyHIaMEHTATEHUX HAYK, IO JIKATh B OCHOBI pobotu
napaMeTpiB IPaTOK Ta aHali3 | BiANOBiJHOI crienianizalii MaTepialo3HABCTBA, | o 3apnanHs 1S
3 MEXaHIYHUX BJIACTHBOCTEH | Ha PiBHI, HEOOXiTHOMY JUIsl IOCSTHEHHS IHINX | pakTHYHKX 3aHSATH
Marepiaiis. Po3paxyHOK | pe3ynbTaTiB OCBITHBOI IPOrPaMHL. © 3apaaHus I

JUENEeKTPUYHUX Ta ONTHYHHUX
BJIACTHBOCTEH MaTepialis..

3IaTHICTD TOETHYBATH TEOPIFO 1 MPAKTHKY' LIS
PO3B'I3yBaHHS 1HKEHEPHOTO 3aBIaHHS.

OnucyBat  OynOBY METajiB, HEMETAIIB,
KOMITO3MTIB Ta (YHKIIOHAJIBHUX MaTepialiB

Ma00paTOPHUX 3aHATH
® 3aBaHHS I
caMocCTiitHOi poboTu




MeToaM  Momudikamii  iX  BIaCTHBOCTEH.
KBanidikoBano BuOupat Matepiamm uis
BHPOOIB Pi3HOTO IPU3HAYECHHS

3HaTM  Ta  3aCTOCOBYBATH
MIPOEKTYBAHHS HOBUX MaTepialis.
Ymitn obupaTd 1 3acTOCOBYBATH NpHAATHI

MMPUHIATIN

TUIIOBI METOOM  JOCIIUKEHb  (aHaliTHYHI,
PO3pPaxyHKOBI, MOJIEJIFOBAHHS,
EKCIIEPUMEHTAITBHI), TIPABUIBEHO
IHTepIIpeTyBaTH pe3ynbTaTh TaKAX

JTOCITIPKEHB Ta pOOUTH BUCHOBKH.

* KoHTpombHi
3aMUTaHHS

Quantum ESPRESSO (BURAI)
IS IIBUIKOTO DFT-
MOJICTIIOBaHHS. BuUKoprCcTaHHS
BURAI mns 3amycky Quantum
ESPRESSO. IligroroBka Ta
aHajl3 BXIOHAX Ta BHUXIITHAX

(atinis. MonenroBaHHS
CJICKTPOHHMX BJIACTHBOCTEH Ta
B3aemMomii 3  MDKAaTOMHHMU

IMOTEHI1AJIAMH.

JleMOHCTpyBaTH  BOJIOAIHHS  JIOTIKOIO  Ta
METOOJIOTIIO HAyKOBOTO Ti3HAHHS.

3HatM Ta BMITH BHKOPHCTOBYBATH 3HAHHS
(dyHIaMEHTaTPHAX HAyK, 110 JEXaTh B OCHOBI
BIMOBITHOT cTIemiami3allii MaTepiaJo3HaBCTBa,
Ha PiBHI, HEOOXiTHOMY JUTSI JOCSITHEHHS 1HIINX
pe3yJIbTaTiB OCBITHBOI IPOTPAMHL.

3IaTHICTD TTOETHYBATH TEOPIIO 1 MPAKTHUKY UL
PO3B'I3yBaHHS 1HXEHEPHOTO 3aBIaHHS.
OnwmcyBatn OymOoBy MeTaliB, HEMETAIB,
KOMITO3HUTIB Ta (YHKIIOHAJBHUX MaTepialiB
MeToaM  Momudikamii  iX  BIACTUBOCTEH.
KsanidikoBano BuOupat Matepiamm uis
BHPOOIB PiI3HOTO MPU3HAYECHHS
3HaTH Ta  3aCTOCOBYBATH
MIPOEKTYBAHHs HOBUX MaTepiaiB.
Ymitn obupaTH 1 3acTOCOBYBATH NpHAATHI

MMPUHIATIN

TUIIOBI METOOM  JOCII/UKEHb  (aHaliTHYHI,
PO3pPaxyHKOBI, MOJIEJIFOBAHHS,
€KCTIIEPUMEHTAIIBHI ), MIPaBUIIBLHO
IHTepIIPeTyBaTH pe3ynbTaTh TaKAX

JIOCITIPKEHB Ta pOOUTH BUCHOBKH.

e TecToBi 3aBIaHHS
® 3aBaHHS I
1HMB1TyaTbHOT
pobotu

® 3aBaHHS I
MIPaKTUYHUX 3aHATH
® 3aBaHHS I
ma00paTOPHUX 3aHATH
® 3aBaHHS I
caMoCTiitHOiI poboTu
* KonTpombHi
3aIUTaHHS

OOuncnenHs BiOpaumiiHUX Ta
TEIUIOBHX  BJIACTHBOCTEH  3a
nomomoroto Phonopy. OcHoBu
JMHAMIKH IPaTKd Ta KBaHTOBOI
Teopii poHOHIB. Bukopucranus
Phonopy mas  pospaxyHky
(hoHOHHOTO CIIEKTpY.
Busnauenns TEIJIOEMHOCTI,
BiIbHOI eHeprii Ta eHTpomii
TBEPIOTO Tina. Amnaniz
TEIUTOIIPOBIAHOCTI MaTepiaiB.

JleMOHCTpyBaTH  BOJIOAIHHS  JIOTIKOIO  Ta
METOOJIOTII0 HAyKOBOTO Ti3HAHHS.

3HaTH Ta BMITH BHKOPHCTOBYBATH 3HAHHS
(yHIaMEHTaTPHAX HAyK, II0 JEXaTh B OCHOBI
BIIMIOBITHOT cTIemiami3allii MaTepiaJo3HaBCTBa,
Ha PiBHIi, HEOOXiTHOMY JUTSI JOCSITHEHHS 1HIINX
pe3yIbTaTiB OCBITHBOI IPOTPAMHL.

3IaTHICTD TTOETHYBATH TEOPIIO 1 MPAKTHUKY' [UIS
PO3B'I3yBaHHS 1HXEHEPHOTO 3aBIaHHS.
OnwucyBatn OynOoBy MeTaliB, HEMETAIIB,
KOMITO3HUTIB Ta (YHKIIOHAJBHUX MaTepialiB
MeToaM  Momudikamii  iX  BIACTHBOCTEH.
KBanidikoBano Bubupat Matepiamm uis
BHUPOOIB PiI3HOTO IPU3HAYECHHS
3HaTH®  Ta  3aCTOCOBYBATH
MIPOEKTYBAaHHs HOBUX MaTepiaiB.
Ymitn obupaTH 1 3acCTOCOBYBATH NpHAATHI

MMPUHIIATIN

TUIIOBI METOOM  JOCII/UKEHb  (aHaliTHYHI,
PO3pPaxyHKOBI, MOJIEJIFOBAHHS,
EKCIIEPUMEHTAITBHI), MIPaBUIBHO
IHTepIIPeTyBaTH pe3ynbTaTh TaKAX

JTOCITIPKEHB Ta pOOUTH BUCHOBKH.

e TecToBi 3aBIaHHS
® 3aBaHHS I
1HMB1TyaTbHOT
pobotu

® 3aBaHHS I
MIPaKTUYHUX 3aHATH
® 3aBaHHS I
Ma00PaTOPHUX 3aHATH
® 3aBaHHS I
caMocCTiitHOiI poboTu
* KonTpombHi
3aIUTaHHS

Po3paxyHOK TepMOIMHAMIYHAX
BiactuBocteil cruasiB y ATAT.
OcHoBH KJIACTEPHOTO
PO3IIMPEHHS (CE) IUTS

JleMOHCTpYyBaTH  BOJOJIHHS  JIOTIKOIO  Ta
METOJIOJIOTIF0 HAyKOBOTO ITi3HAHHS.

3HaTH Ta BMITH BWKOPHCTOBYBAaTH 3HAHHSI
(yHIaMCHTAIFHUX HAYK, IIO JIKATh B OCHOBI

e TecToBi 3aBIaHHS
® 3aBaHHS I
1HIMB1TyaTbHOT
pobotu




MO/ICITIOBaHHS CILIaBiB.
Buxopuctanas ATAT  mns
moOyzoBu  (a3oBUX Jiarpam.
Anaiis CIieli aJIbHUX
KBa31HEBIOPSIKOBAHUX
crpykryp (SQS). PospaxyHok
BiJIbHOI eHeprii Ta cTabiIbHOCTI
CIUTaBIB.

BIMOBITHOT cTIeIiami3allii MaTepiaJo3HaBCTBA,
Ha PiBHIi, HCOOXiTHOMY JUTSI JOCSITHCHHS 1HIINX
pe3yIbTaTiB OCBITHBOI IPOTPAMHL.

3IaTHICT TTOETHYBATH TEOPIFO i MPAKTHUKY' LIS
PO3B'I3yBaHHS 1HKEHEPHOTO 3aBIaHHS.
OnwucyBatn OymoBy MeTaliB, HEMETAIIB,
KOMITO3HUTIB Ta (YHKIIOHAJHHUX MaTepialiB

MeToaM  Momudikamii  iX  BIaCTHBOCTEH.
KsanidikoBano BuOuMpat Matepiamm JuIs
BHPOOIB PiI3HOTO MMPU3HAYECHHS

3HaTH  Ta  3aCTOCOBYBATH
MIPOEKTYBAHHS HOBUX MaTepiaiB.
Ymitn obupaTH i 3acTOCOBYBATH NpHAATHI

OpUHOUIIN

TUIIOBI METOAM  JOCII/DKEHb  (aHaliTHYHI,
PO3pPaxyHKOBI, MOJIEJIFOBAHHS,
EKCIIEpUMEHTAITBHI ), MIPaBUIBHO
IHTepIpeTyBaTH pe3ynbTaTh TaKAX

JTOCITIPKEHB Ta pOOUTH BUCHOBKH.

® 3aBaHHS I
MIPaKTUYHUX 3aHATH

® 3aBaHHS I
Ma00paTOPHUX 3aHATH
® 3aBaHHS I
caMocCTiitHOiI poboTu
* KoHTpombHi
3aIUTaHHS

Bipryansae KpHCTaJiuHe
HaOIVKSHHS (VCA) y
MO/ICTTIOBaHHI MaTepiais.

OcuoBn wmerony VCA  mns
ONHCY  TBEPAUX  PO3UHHIB.
MopiBusuus miaxonie VCA Ta
SQS. Bukopuctanas VASP,

CASTEP Ta Quantum
ESPRESSO nanst  po3paxyHKY
TBEPINX HETIOPSAKOBaHUX

PO3YHHIB 3aMiIlICHHS.

JleMOHCTpyBaTH  BOJIOAIHHS  JIOTIKOIO  Ta
METOOJIOTIIO HAyKOBOTO Ti3HAHHS.

3HaTH Ta BMITH BHKOPUCTOBYBATH 3HAHHS
(yHIaMEHTaTbHAX HAyK, II0 JEXaTh B OCHOBI
BIMIOBITHOT cTIemiami3aIlii MaTepiaJo3HaBCTBa,
Ha PiBHIi, HEOOXiTHOMY JUTSI JOCSITHEHHS 1HIINX
pe3yiIbTaTiB OCBITHBOI IPOTPAMHL.

3IaTHICTD TOETHYBATH TEOPIFO 1 MPAKTHKY' JUIS
PO3B'I3yBaHHS 1HXEHEPHOTO 3aBIaHHS.
OnwucyBatn OynOoBy MeTaliB, HEMETAIIB,
KOMITO3MTIB Ta (YHKIIOHAJIBHUX MaTepialiB

MeToaM  Momudikamii  iX  BIACTHBOCTEH.
KsanidikoBano BuOupat Matepiamm uis
BUPOOIB Pi3HOTO MPU3HAYECHHS

3HaTH Ta  3aCTOCOBYBATH
MIPOEKTYBAHHS HOBUX MaTepiaiB.
VYmitn obupaté i 3aCTOCOBYBAaTH MpPUAATHI
TUIIOBI METOMM JOCTIUKeHb (aHANITHYHI,

MMPUHIATIN

PO3paxyHKOBI, MO/JICTIFOBAHHS,
EKCIICPUMEHTAIIBHI), MIPAaBUIIBHO
IHTEpIIpeTyBaTH pe3yabTaTi TaKUX

JTOCITI/PKEHB Ta pOOUTH BUCHOBKH.

e TecToBi 3aBIaHHS
® 3aBJaHHS I
1HIMB1TyaTbHOT
pobotu

® 3aBaHHS I
MIPaKTUYHUX 3aHATH
® 3aBaHHS I
1a00PaTOPHUX 3aHATH
® 3aBaHHS I
caMocCTiitHOi poboTu
* KonTpomnbHi
3aIIUTaHHS

AHaliz  eJIeKTPOHHOTO  Ta
TEIUIOBOTO  TPAHCIIOPTY  3a
JIOTIOMOTOI0 BoltzTraP2.
Teopernuni OCHOBH
PO3paxyHKy €JIEKTPOHHOI
MIPOBITHOCTI Ta
TEIUIONPOBIAHOCTI.

Bukopucranus BoltzTraP2 mis
MO/ICITIOBaHHS MaTepiaiB.
AHani3 e(eKTHUBHOT MacH HOCIIB
3apsay Ta iX MOOUTBHOCTI.

JleMOHCTpyBaTH  BOJOIIHHS  JIOTIKOK  Ta
METOIOJIOTIF0 HAYKOBOTO ITi3HAHHS.

3HaTH Ta BMITH BWKOPHCTOBYBaTH 3HAHHSI
(yHIaMEHTAIEHUX HAYK, IO JIKATh B OCHOBI
BIIMIOBITHOT cTIemiami3ailii MaTepiaJo3HaBCTBa,
Ha PiBHIi, HEOOXiTHOMY JUTSI JOCSITHEHHS 1HIINX
pe3yIbTaTiB OCBITHBOI IPOTPAMHL.

3IaTHICTD TOETHYBATH TEOPIFO 1 MPAKTHKY' JUIS
PO3B'SI3yBaHHS iH)KEHEPHOTO 3aBAHHS.
OnucyBat  OynOBY METajiB, HEMETAIIB,
KOMITO3HUTIB Ta (YHKIIOHAJBHUX MaTepialiB

MeToaM  Momudikamii  iX  BIACTHBOCTEH.
KsanidikoBano Bubupat Matepiamm uis
BHPOOIB PI3HOTO MPU3HAYECHHS

3HaTH  Ta  3aCTOCOBYBATH
MIPOEKTYBAHHs HOBUX MaTepiaiB.
Ymitn obupaTH i 3acCTOCOBYBATH NpHAATHI

MMPUHIATIN

TUIIOBI METOOM  JOCIIDKEHb  (aHaliTHYHI,
PO3paxyHKOBI, MOJIEIIOBAHHS,
EKCIIEPUMEHTAITBHI), MIPaBUIBHO

e TecToBi 3aBIaHHS
® 3aBaHHS I
1HMB1TyaTbHOT
pobotu

* 3aBaHHS I
MIPaKTUYHUX 3aHATH
® 3aBaHHS I
ma00PaTOPHUX 3aHATH
® 3aBaHHS I
caMoCTiitHOiI poboTu
* KonTpombHi
3aIUTaHHS




IHTEpIIpeTyBaTH
JOCTIPKEHB Ta pOOUTH BUCHOBKH.

pe3ynbTaTi

TaKHUX

4. CucreMa OiHIOBAHHS KYPCY

HakonuuyBaHHs OatiB MiJ] 4aC BUBYCHHS TUCIUTUTIHA

Bunu HaBuanbpHOT poboTH MakcumaiibHa
KUIBKICTB OaiB
Jlexuis 20
CemiHapchKi 3aHATTS 0
[TpakTuyHi 3aHATTS 60
Camocriitna poGota 10
InauBinyansHe 3aBIaHHS 10
Icnur 0
MaxkcumanbHa KiTbKicTh OamiB 100

5. OuiHoBaHHs BiANOBIAHO 10 rpadiky HABYAILHOIO NPOLECY

Bu/u HABYATBHOT Haguanbhi TroKHI (3 cemecTp)
poBoTH 11234567 8]0 10[11]12]13]14]17 Pazom

Jlexii 4 4 4 4 4 20
ITpakTuyni 3-T5 10 10 10 10 10 10 60
CamocriifHa p-ta 10 10
[nauBinyansHi 10 10
3aBJIaHHA

Bceworo 3a Tiokaens | 4 411014 (10| 4 10| 4 |10 (10|10 10| 10 100

IIpumiTka: He peKOMEHYEThCS Ha OIWH THXKICHD INTAHYBATH KUIbKA ()OPM KOHTPOIIO.

Kpumepii oyintosanns 3a 100-6anvroro wxanomw:
* 90-100 6anie — CryneHT BUIBHO BOJIOJI€ HAaBYAJHHUM MaTepiajOM; BHCIOBIIOE CBOI
IYMKH; TBOpPUYO BHUKOHYE IHIUBITyalbHI

Ta KOJIEKTUBHI

3aBJaHHS,

3HAXOJUTh JOJATKOBY iH(l)opMauiIo Ta BUKOPHCTOBYE il ans peamizanii TOCTaBIEHUX
nepeJ; HUM 3aBJaHb; BUIBHO BHKOPHCTOBYE HOB1 1H(opMariiiHi TexHomorii s
MOTIOBHEHHSI BJIACHUX 3HAaHb, KOMYHIKaTUBHI YMiHHA Ta HaBHYKA COPMOBaHI Ha
BHUCOKOMY piBHI, MOXXE€ apryMEHTOBAaHO OOpaTu palliOHaJIbHUN Croci0 BUKOHAHHS
3aBJIaHHS 1 OIIHUTH PE3yJbTaTH BJIACHOI MPAKTHUYHOI MisUTBHOCTI; BUKOHY€E 3aBJIaHHA,
HEe  rependadyeHi HAaBYAIBHOIO MPOTPaMol0; BUIBHO BHKOPHCTOBYE 3HAaHHS IS
PO3B’sI3aHHS TOCTABJICHUX Tepe/l HUM 3aBJIaHb.

e 70-89 6anie — CTyneHT BIIbHO BOJIOZIE€ HABYAIHHUM MATEPialioM, 3aCTOCOBYE 3HAHHS Ha

NpPAKTULl;, Y3arajJbHIOE 1 CHCTEMaTH3y€ HaBYalbHY 1H(OpMALi0, ane JOoIMycKae
HE3HAYHI TpaMaTW4yHi TOMWIKH Yy TMOPIBHAHHAX, (OPMYIIIOBaHHI BHCHOBKIB,
3aCTOCYBaHHI TEOPETUYHMX 3HAHb HAa IMPAKTHI, 32 3pa3KOM CaMOCTIHHO BHMKOHY€
MPaKTUYHI 3aBAaHHS, NepeAdadeHi MpPOrpamMor0; Mae CTiliKki HaBUYKH BUKOHAHHS
3aB/laHb.

e 50-69 6anie — CryzneHT BoJIO/li€ HaBYAJIbHUM MaTepiajioM MOBEPXOBO, (parMeHTapHO;

Ha pIBHI 3amaM’sSTOBYBaHHsS BIATBOPIOE IEBHY YacTUHY HABUYAIBHOIO Marepiaiy 3
€JIEMEHTaMHU JIOT1YHUX 3B’S3KiB;, 3HAHOMUH 3 OCHOBHUMHU IOHATTSMHU HAaBYAIBHOTO
MmaTepially; KOMYHIKaTHBHI YMIHHS Ta HaBMYKM C(OPMOBAHI YacTKOBO, MiJ Yac

CaMOCTIITHO




BIJIMOBI/Il JTOMYCKAIOTHCSI CYTTEBI IpaMaTW4YHI TMOMHWJIKH, MAa€ €IeMEHTAapHI HECTiHKi
HAaBUYKM BUKOHAHHS 3aBJaHb, IUIAHYE Ta BUKOHYE YacTHHY 3aBJaHb 32 JJOMOMOTOIO
BUKJIaJjaya.

e Menwe 50 6anie — Y cryaenta He chopMOBaHI KOMYHIKATHBHI yMIHHS Ta HaBHYKU,
CTYIGHT JIONyCKAa€ BEJIUKY KUIBKICTh TIpaMaTHYHUX IOMHJIOK, IO YCKJIaTHIOE
PO3YMiHHS, CTYACHT HE BOJIOJIi€ HaBUYAIbHUM MaTepiajioM; BUKOHYE JIMIIE eIeMEHTapHi
3aBJlaHHs1, TOTpeOye MOCTIHHOI TOMOMOTH BHKJIaaya.



6. PecypcHe 3a0e3meueHHst

MarepianbHo-TexHiuHe 3a0e3neuenHs | MynbTumenia

(Bimeodaiinu, eIeKTPOHHI pecypcH yHAOUHEHb
nporpamii 3acoou VASP, CASTEP, QUANTUM
ESPRESSO, VASPKIT, Phonopy, ATAT)
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InTepHer pecypcu

1. CASTEP: Odimiitanii carit CASTEP

Quantum ESPRESSO: Odimiitanii caiitt Quantum ESPRESSO

VASP: Odimiiinnii caiit VASP

Phonopy: https://phonopy.github.io/phonopy/

ATAT: http://www.brown.edu/Departments/Engineering/L abs/avdw/atat/

BoltzTraP2: https://qgitlab.com/sousaw/BoltzTraP2
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/. KontakTHa indopmanis

Kadenpa https://kmint.pnu.edu.ua/

Buxkmamau Hpucsixurok [Hasiao MukosainioBud
JOKTOp TEXHIYHUX HayK, podecop

KoHTakTHa o ) .
indopmaris pavlo.prysiazhniuk@pnu.edu.ua

BHUKJIajada [@

IlepcoHanpHa cTOPIHKA BUKJIA/Ia4ya HA cailTi kadeapu

IToaiTuka Kypcy

AxkanemiyHa JloTpuMaHHs aKa/ieMidHOi J100pOYECHOCTI 3aCHOBYETbCA Ha psiji
J0OPOYECHICTh MOJIOKEHh Ta TPUHIUIIB aKaAeMI4HOI JOOpOYECHOCTi, IO
perIaMeHTYIOTh  JiSUIBHICTH  3100yBauiB  BHIIOI OCBITH  Ta
BUKJIAJ]a4iB YHIBEPCHUTETY:

v' Kouekc YyecTi IIpukapnaTchbKoro HAaIllOHAJILHOI'O
yaiBepcurery iMeni Bacung Credanuka, Haxka3 Ne530 Big
27.09.2022 p. “Ilpo BBeneHHA B ait0 HOBOI penakiii Kogekcy
yecTi [IpukapnaTchbKoro HaIiOHAIBHOTO YHIBEPCHTETY IMEHi
Bacwuist Credanuxa”

v' Tlos0oKE€HHA NpO 3alo0iraHHsd akajeMidHOMY Iuariaty Ta
IHIIMM __ TIOPYIIEHHSAM  aKaJeMIiyHoi  TOOpOYECHOCTI Y
HABYAJIbHIA Ta HAYKOBO JIOCHIAHIA pPOOOTI CTYICHTIB
[IpukapoarchbKOro  HAIOHAIBLHOIO  VHIBEPCHUTETY  IMEHI
Bacmig Credanuka .

v' TonoxeHHs mpo Kowiciro 3 NUTaHb €TUKHM Ta aKageMidHOI
JI0OPOYECHOCTI IIpukapnaTchEKOro HAIl10OHAJIBEHOTO
yHiBepcuTery iMeHi Bacung Credanuka




v' TloyoKEHHS TpO  3alo0iraHHs  akaJeMi4yHOMY IUIariaty vy
[IpukapoaTcbKOMY  HAIlIOHAJILHOMY  VHIBEPCHUTETI  iMeHI
Bacmig Credanuka .

v' CxJ1aj KOMicil 3 TUTaHb €THKH Ta aKaJeMi4HOl J0OPOYECHOCTI
[IpuKapoarcbKOro  HAIOHAIBLHOIO  VHIBEPCHUTETY  IMEHI
Bacmig Credanuka .

v' Jluct MOH Vkpainu “Jlo nuTaHHS YHUKHEHHS IpoOJIeM i
IIOMUJIOK V  TPaKTHKAX  3a0e3[eueHHsd  aKageMIgHOi
J00poYecHOCTI”.

O3HallOMUTHUCS 3 JIaHUMH TMOJOXKEHHSIMHU Ta JIOKyMEHTaMH

MOXKHA 3a mocuiaHHsaMm:.  https://pnu.edu.ua/polozhennia-pro-
zapobihannia-plahiatu/

[Ipomnycku 3aHATh
(BiATmpalroBaHHs:)

MoOXIHBICTh 1 MOPSIOK BiANPAIIOBaHHS MPOMYIIEHUX CTYJICHTOM
3aHATh periameHtyeTbes llopsimok oprasizamii Ta HpOBEAECHHS
OLIIHIOBAHHS YCHIIIHOCTI1 3100yBayiB BUIO1 OCBITH
[TpukapnaTchKoro HaliOHAJIBHOTO YHIBEpCUTETYy iMeHi Bacuis
Credannka (Haka3zom pekrtopa [IpukapnarchbKoro HaiioOHaJIbHOTO
yHiBepcutery imeHi Bacuns Credanuka Bixm 19 tpaBus 2023 p.
Ne 309) (https://nmv.pnu.edu.ua/wp-
content/uploads/sites/118/2023/05/otzinnuvannja-uspishnosti.pdf)
O3HaifloMuUTHCST 3  TOJOXKEHHSAM MOXKHAa 32  IOCHUJIAHHSAM:
https://nmv.pnu.edu.ua/nopmatuBHi-noxkymentu/polozhenja/

Bukonanus
3aBJIaHHs ITI3HIIIE
BCTAHOBJICHOTO
TEpPMiHY

VY pa3i BUKOHaHHs 3aBJaHHS CTYAECHTOM IIi3HIIlle BCTaHOBJIEHOT'O
TepMiHy, 03 MomepenIHbOTO Y3TO/PKCHHS CHUTYaIlil 3 BHKJIaJaueM,
OIlIHKA 3a 3aBIAaHHS - «HE3aJO0BUILHO», BimnmoBimHo a0 [lopsmox
opraHizauii Ta NMPOBEJCHHS OIL[IHIOBaHHS YCIHIIIHOCTI 3400yBayiB
BUIOi OCBITH [IpUKapmaTCHKOTO HAIMIOHAIBHOTO YHIBEPCUTETY
imeni Bacunst Credanuka (Hakazom pekrtopa [IpukapmaTchbKoro
HaIlllOHAIBHOrO yHiBepcutTery iMeHi Bacuns Credanuka Bifg
19 tpaBus 2023 p.  Ne309)  (https://nmv.pnu.edu.ua/wp-
content/uploads/sites/118/2023/05/otzinnuvannja-uspishnosti.pdf)
O3HalloMUTHCS 3 TOJIOKEHHAM MO>KHA 32 TOCUJIAHHSM:
https://nmv.pnu.edu.ua/nopmatusHi-goxkymentu/polozhenja/

Hesinnosigna
IOBEAIHKA ITiJT Yac
3aHATTSA

HesignoBigHa moBeAiHKA MiJl Yac 3aHATTS PETIIAMEHTYETHCS PSIIOM
MOJIOKEHb PO aKaJIeMidHy JOOPOYECHICTh (IHMB. BHIIE) Ta MOXKE
NPU3BECTU JIO BiJpaxyBaHHs 3700yBava BHUINOI OCBITH (CTyICHTA)
«3a TOPYIIEHHS HABYAJIBbHOI JTUCIMILUIIHM 1 MPaBUJ BHYTPIIIHBOTO
pPO3MOPSAKY  BHILNOTO 3aKjiaay OCBITH», BiAMOBiqHO g0 1m.14
«BimpaxyBanust  crymeHTiB»  «lIOJOXEHHS  1PO  MOPSIOK
[IEPEBENECHHS, BiapaxyBaHHsS Ta IIOHOBJIEHHS CTYIEHTIB BHIIUX
3aKJIa[iB OCBITH» - O3HAMOMHUTHCS 13 IMOJOKEHHAM MOXKHA 3a
MTOCHJIAHHSIM: https://nmv.pnu.edu.ua/HopmatuBHi
nokymenrtu/polozhenja/

JlomaTkoBi Oanu

OTpuMaHHS TOJATKOBUX OajiB 3a NUCIUILUTIHOIO MOXIIUBE B pasi
BUKOHAHHS 1HAMBIIyaJbHUX 3aBJaHb, TOIMEPEIHBO Y3TOKCHUX 3
BUKiIagadeM. llepenik iHAWBIAyadbHUX 3aBIaHb MICTUTBCS Y
HaBYaJbHIM Tporpami 10 Kypcy.

Takox 3a pimeHHsM Kadeapu CTyAeHTaM, sKi Opanu ydacTh y
HAYKOBO-JOCHIHIA poOoTi (poOoTi KOH(DEpeHIiH, CTyAeHTChKUX
HAYKOBUX T'YpPTKIB Ta MPOOJIEMHHX TPYI, MiArOTOBII MyOTiKallii), a




Tako)k Oynu ydacHHKaMM OJIMIiaJ, KOHKYPCIB, MOXYTh
MPUCYKYBAaTUCA  JoAaTkoBi  Oamm  BignosimHocti  [lopsiaky
opraHizauii Ta NMpPOBEJCHHS OIIIHIOBaHHS YCIHIIIHOCTI 3400yBayiB
BUIOI OCBiTH [IpUKapmaTCHKOTO HAMIOHAIBHOTO YHIBEPCUTETY
imeni Bacunst Credanuka (Hakazom pekrtopa I[IpukapmaTchbKoro
HalllOHAIBHOTO yHiBepcutTery iMeHi Bacuns Credanuka Bifg
19 tpaBus 2023 p.  Ne309)  (https://nmv.pnu.edu.ua/wp-
content/uploads/sites/118/2023/05/otzinnuvannja-uspishnosti.pdf)
O3HaifloMuUTHCST 3  TOJOXKEHHSAM MOXKHAa 32  I[OCHUJIAHHSAM:
https://nmv.pnu.edu.ua/nopmatuBHi-noxkymentu/polozhenja/

Hedopmansaa
ocBiTa

MoxIuBICTh 3apaxyBaHHS pe3yibTaTiB HedopMalbHOI OCBITH
pernaMmenTyeTbes  [lomokeHHST TpO  BU3HAHHS — PE3yJbTAaTiB
HaBYaHHA, 3100yTHX OUIAXOM  HedopManbHOI  OCBITH B
[TpukapnarcbkoMy HalliOHAaJIBLHOMY YHiBepcHTeTi imMeHi Bacums
Credanuka (Penakiiis 3) (BBeneHO B Ji0 Haka3oM pektopa Ne 672
BiJl 24.11.2022 p.) https://nmv.pnu.edu.ua/HopmaruBHi
nokymenrtu/polozhenja/

Buxnagau

ITaBino IpucsxHIOK




