MIHICTEPCTBO OCBITHU I HAYKH YKPATHU
JABH3 «(IIPUKAPITATCBbKUHU HAHIOHAJIBHUU YHIBEPCUTET
IMEHI BACUJISA CTE®@AHUKA)>»

dakyabTeT/IHCTUTYT (H13UKO-TEXHIYHHUM

Kadenpa dizuku 1 Ximii TBEpJIOTO TiJia

Cuadyc HaBYAJIBbHOI U CIUILTIHH
MHNPUKJIAJHE 3ACTOCYBAHHS TEPMOEJIEKTPUKHA

OcBITHBO-HayKOBa Iporpama «Marepiaiu Ta CUCTEMHU B1THOBIIIOBAJIbHOI
€HEPreTUKN»

OcBiTHIH piBeHb_IIepIHii (OaKaIaBpChKHiA)

CnemanesHicTh 105 «Ilpuknagna ¢i3rka Ta HaHOMATEPIATINY

["amy3b 3HaHb 10 «[Ipupoanudi HayKu»

3aTBepIKEHO Ha 3aciaHH1 Kadeapu
[Iporokon Ne 11 Bix “22” uepBusa 2021 p.

M. IBano-®pankiBebk — 2021



© ©o N o 00~ WD PR

SMICT

3aranpHa iHQOpMalis
AHOTAIIISA 10 KypCy

Merta Ta 11imi Kypey
KommneTeHnTHOCTI

Pe3ynbratu HaBUaHHSA
Opranizariiss HaB4YaHHS KypCy
CucTema OIliHIOBaHHSI KypCy
[ToniTuka Kypcy

PexomenioBana miteparypa



1. 3aranbHa indgopmanis

Haspa aucummiinm [Ipuknaaue 3aCTOCyBaHHSA
TEPMOEIEKTPUKHU

PiBenb BUII0I OCBiTH bakaiasp

Buxkiagau (-i) l'opiuox Irop BosogumupoBud — JOKTOp
¢i3UKO-MaTeMaTUYHUX  HayK, CTapIIMi
HAyKOBHM CITIBPOOITHUK

KontakTHuii TejiedoH BUKJIagaya 59-60-82

E-mail Bukiaagaua ihor.horichok@pnu.edu.ua

DopMaT TUCUHUILIIHH Ouna

OO0csAr 1McuMIJIHA 3 KpenuTu

IMocuianHa HA caliT TUCTAHLINHOTO HAaBYaHHs | http://www.d-learn.pu.if.ua/

KoncyabTamii 3rigHo 3 rpadikoM KOHCYIbTAILIN

2. AHoTaNifA 10 Kypcy

Juctumnina «TeXHOIOoTiI TEPMOEICKTPUIHUX MaTepialliBy € JAUCIHUILTIHOK 32 BHOOpOM IS
cnenianbHOCT 104 @i3uKa Ta acTpOHOMIsS ISl TPETHOTO (MOKTOP (inocodii) 0CBITHBO-HAYKOBOTO
piBHa BuLoi ocBiTH. Kypc nepeabdayae ogepxkaHHs 1 3aCTOCYBaHHS aclipaHTOM 3HaHb PO METOIU
BHUMIPIOBAHHS TEPMOEJIEKTPUUHUX [apaMeTpiB MaTepiajliB Ta MonepenHii aHam3. Jlyis BUBUYECHHS
KYpCY acIipaHTH MOBUHHI 3HATH OCHOBHI 3aKOHHM Ta MOHSATTS 3 KYpCIB 3arajibHOi (Pi3HuKH.

3. MeTa Ta miji kypcy

Mera: BUBYEHHS OCHOBHUX METOJIB OTPUMAaHHS TEPMOEJIEKTPUUHUX MaTepiaiiB, MiIXOAIB 10
[IOCTAHOBKH €KCIIEpUMEHTIB, BAOOPY TEXHOJIOTTUHUX PEKUMIB 0OpOOKHM MaTepiaiB.

3aBaaHHA:

- BUBUEHHSI OCHOBHUX METO/11B OTPUMAHHS MOJIIKPUCTATIUHUX MaTepialis,;

- BUBYEHHSI METO/1IB OTPUMaHHsI MOHOKPHUCTAJIIB TEPMOEIEKTPUYHHUX MaTepiaiiB

- BUBYEHHS METOIB OTPUMaHHs MaTepiaiiB IPECyBaHHSIM IOPOLIKY;

- BUBYEHHS METO/IIB OTPUMAHHS HU3bKOPO3MIPHUX TEPMOEJIEKTPUYHUX MaTepialliB.

4. KoMmnereHTHOCTI

3KO01. 3patHicTh 1O NPOBEIEHHS CAaMOCTIHHUX JOCTIKEHb AN OTPUMAaHHS HOBUX 3HaHb 1
PO3yMiHHS (PI3UYHOTO BCECBITY HAa Cy4YaCHOMY DIBHI.

3K03. 3paTHicTh mpamoBaTH y HAyKOBIM Ipymi, po3yMilOYM BiJMOBIJAIBHICTh 3a pe3yJIbTaTH
poOOTH MOTHBYBATH IHIIUX y MPOCYBaHHI 0 CHUIBHOT METH..

3K06. 3naTHicTh reHepyBaTH HOBI 171€1 (KpEaTUBHICTB)..

®KO05. 3qaTHOCTI Y BUKOPHUCTAaHHI HAYKOBOT'O O0JIaIHAaHHS Ta TEXHOJIOT1H.

@®KO06. 31aTHOCTI Y IPOEKTYBaHHI €KCIIEPUMEHTAIBHUX YCTAHOBOK.

5. Pe3yJbTaTi HABYAHHA

ITPH 01. Maru Ta 3100yBaTu 3HaHHS y (i3HLli, BKIOYaI0OUYN METOUKU MPOBECHHS
€KCIIEPUMEHTIB 1 TEXHOJIOT1i. 3HaHHS MOBUHHI OYTH JOCTaTHIMHU ISl IPOBEIEHHS HAYKOBHX
JIOCITIJI’KEHb PIBHS CBITOBHX JIOCATHEHb 1 HANPABIEHUMH Ha iX PO3MIMPEHHS Ta MOTITHOIECHHS.

I1PH 5. T'oTyBaTu i BUKOHYBaTH €KCIIEPUMEHTAIbHI, TEOPETUYHI JOCIIPKEHHS B raiy3i Qpi3uku Ta
JOTUYHUX MDKJIUCHUIUTIHAPHUX HAIIPSAMIB 3 BUKOPUCTAHHSIM CY4YaCHUX 1HCTPYMEHTIB, KpUTHYHO
aHaJIi3yBaTH Pe3yJbTaTH BIACHUX JTOCIIKEHb 1 Pe3yIbTaTH 1HIINX JOCIIIHUKIB Y KOHTEKCT1
YChOTO KOMITJIEKCY CY9aCHUX 3HaHB 1010 JOCIIKYBaHOI TPOOIEMHL. .

ITPH 12. T'oTyBaTH Ta YCHINIHO 3aXHUIIATH JUCEPTALIHHY POOOTY Ha OCHOBI 1HAWBITyaTbHUX
JOCIIJI’KEeHb, a TAKOK BUKOPUCTATH (Ta BU3HATH) pE3yJIbTAaTH IHIINUX YWIEHIB HAYKOBOI I'PYTIH..
I[TPH 14. VYmhpaBnaru Cy4acHHMH CKJIQJHHX J1a0OpaTOPHUMU YCTAaHOBKAMH, BKIIOYAIOUH
CHeIliaJli30BaHy eNIEKTPOHIKY, CUCTEMH 300py JAHUX Ta IHIIIE CleliaizoBaHe 00 JHaHHS. .

6. Opranizauisi HABYaHHA Kypcy

OO0csr Kypey

Bun zangarrs ‘ 3arajibHa KiabKICTb TOMUH



http://www.d-learn.pu.if.ua/

JeKIIii 20 rog.
CEMIHAPCHKI 3aHATTS / MPAKTHYHI / TaOOpaTOpHIi 10 ron.
caMmocTiiiHa poboTa 60 rox.
O3Haku Kypcy
Cemectp CrieniapHICTh . Kype HOpMaTHBHUH "
(pik HaB4aHHs1) | /BHOIpKOBHIA
4 105 IMpuknaaHa 2 BubipkoBuit
¢dizuka Ta
HAaHOMAaTepiaJn
Temaruka Kypcy
Tema, man ®opma | Jlirepar 3aBlaHHs, TOJ Bara Tepmin
3aHATTS ypa OIIIHKY | BUKOHAHHS
Tema 1. JIoOpoTHICTH Jlexris, 1-6 OnpamroBaTy JeKIIAHAN 10 Ho
TEPMOETEKTPUYHHUX NpaKTUYHI marepiai, miAroTyBaTUCS HaCTYITHOTO
MaTepiaJIiB Ta METOIU .I.X 3AHSATTS A0 MPAKTUYHOI'O 3aHATTA 3aHATTA 3a
11 IBUIICHHSL. pO3KIIaIoM
Tema 2. Bruus Jlekmis, 1-6 OnpamuroBaty JeKIIHHUN 10 Ho
MiK3€pEHHUX MEX i NpaKTUYHI Marepiai, HiAroTyBaTUCS HAaCTYIHOTI'O
KHCHIO HA 3AHSATTS A0 MPAKTUYHOI'O 3aHATTA 3aHATTA 3a
TEPMOCIICKTPUYHI pO3KJIazioM
BIIACTHBOCTI
MOJIIKPUCTATIYHIX
Marepiaiis.
Tema 3. Cunres Jlexuis, 1-6 OnparroBaTy jeKuUifiHuR 10 Ho
HAIIBIPOBIIHUKOBUX [pPaKTHYHI MaTepiail, MiAroTyBaTHes HACTYIHOTO
CTIOTTYK. 3AHSTTS JI0 MTPAKTHYHOTO 3aHATTS 3aHATTA 34
PO3KJIAIOM
Tema 4. BupomyBanus | Jlekuis, 1-6 OrmpairoBaty JeKIiHHIN 10 Io
MOHOKPHUCTAIIIB HpaKTHYHI Marepiai, NiAroTyBaTUcs HaCTyIIHOrO
3AHSITTS A0 MPAKTUYIHOI'O 3aHATTA 3aHATTA 3a
PO3KIJIAIOM
Tema 5. OcobmuBocTi Jlexuis, 1-6 OnparroBaTy j1eKuiiHMHA 10 o
TEXHOJIOT1i OTpUMaHHs MPaKTUYHI Marepiai, MAroTyBaTuest HaCTYyIHOro
TEPMOETIEKTPUUHUX 3AHSITTS A0 MPAKTUYIHOI'O 3aHATTA 3aHATTA 3a
MarepianaiB METOIOM PO3KIa10M
MIPECyBaHHS OPOIIKY Ta
iX BIaCTUBOCTI
Tema 6. OcobmuBoCTI Jlexis, 1-6 OnpauroBaty JeKUIHHAN 10 Ho
OTPUMAHHS HpaKTHqu Marepiaia, mAroTyBaTucsa HAaCTYIIHOI'O
TEPMOEIEKTPUYHUX 3aHSITTA A0 MPAKTUYIHOI'O 3aHATTA 3aHATTA 3a
MarepiaiiB Ha OCHOBI pO3KIanoM
conyk AV2BVs.
Tema 7. Oco0aMBOCTI Jlexkmis, 1-6 OmpanroBaty JeKIIHHUI 10 Ho
OTp]/IMaHHy[ HpaKTHqu Marepiai, mAroTyBaTucsa HaCTYIIHOI'O
TepMOCJIeKTpI/ILIHI/IX 3aHSITTA A0 MPAKTUYHOI'O 3aHATTA 3aHATTA 3a
MarepiaiaiB Ha OCHOBI PO3KIIAIOM
cnonyx AVBY!,
Tema 8. OcobnmBoCTI Jlexis, 1-6 OnpauroBaty JeKIIHHUN 10 Ho
OTpUMaHHS HpaKTUYHI Marepiai, iAroTyBaTUcs HaCTyITHOTO
HI3bKOPO3MipHUX 3AHSTTS J0 IIPAaKTUYHOIO 3aHATT 3aHATTA 32
TEPMOCIIEKTPUIHUX pO3KJIazioM
MarepiajiB




IlincymkoBe 3aHATTA [Tincymko- 20
Ba poboTa

7. Cuctema OLiHIOBAHHS KYpCY

3aranpHa cucTeMa OIliHIOBaHHS KypCy 100 6aabHa: 50 6aiB MiACYMOBYIOTHCS 32 BUKOHAHI
MIPaKTUYHI 3aBaHHs; Ha 50 6adiB OLIHIOETHCS
3HAHHS TEOPETHYHOTO MaTepiany.

3apaxoBaHo-“BiAMiHHO” — acmipaHT IEMOHCTPYE
MOBHI 1 TJIMOOKI 3HAHHS HABYAJIBHOTO MaTepiany,
JIOCTOBIPHAN DIBEHb PO3BUTKY yMiHb Ta HABUYOK,
mpaBuIibHE ¥ oOrpyHTOBaHE  (hOPMYITIOBAHHS
MpPaKTUYHUX  BUCHOBKIB,  HAaBOAWTh  IIOBHHMH
OOIpyHTOBaHMI pO3B’S30K MpPHUKIAAIB Ta 3ajad,
aHali3ye TNPUYMHHO-HACIIAKOBI 3B’SI3KHM; BUIHHO
BOJIOJIi€ HAYKOBUMH TEPMiHAMU;
3apaxoBaHo-“100pe” — acmipaHT IEMOHCTPY€E MOBHI
3HAaHHS HAaBYAJIBHOIO Marepialy, aje MJOIyCKae
HE3Ha4yHI MPOIyCKH (aKTUIHOTO Marepially, BMi€
3aCTOCYBAaTH HMOTO 1O pO3B’SA3aHHSA KOHKPETHHUX
MPUKIAAIB Ta 33/ad, y ACAKHX BUMAJKaX HEJITKO
(hopMyTto€ 3araioM TpaBUIIBHI BIATIOBIMI, TOITYCKAE
OKpeMi  HECYTTEBI TIOMWJIKH Ta  HETOYHOCTI
pPO3B’sI3Kax;

3apaxoBaHo-“3a10BIILHO” — acIipaHT BOIOIIE
OLIBIIOI YacTHHOI (DaKTUIHOTO MaTepiainy, ale
BHUKJIAJA€ HOro He JOCUTH IOCTIJOBHO 1 JIOTIYHO,
JIOITYCKAa€ iCTOTHI MPOIMYCKH y BiJMOBii, HE 3aBXKIU
BMi€ TPaBHJIBHO 3aCTOCyBaTh HaOyTi 3HAHHA JIO
pPO3B’sI3aHHS KOHKPETHHX TMPHKIAAIB Ta 3ajad,
HEYiTKO, a 1HKOJIM i HEeBipHO (HOPMYIIOE OCHOBHI
TBEPPKEHHSI Ta IPUYMHHO-HACIIAKOBI 3B’ SI3KH;
He3apaxoBaHo — acmipaHT HE BOJIOJIE JIOCTATHIM
piBHEM HEOOXiIHWX 3HaHb, YyMiHb, HAaBUYOK,
HayKOBUMH TE€pPMiHAMU/

Bumoru 1o npakTuuHOi poOOTH [lpakTu4uHe 3aHATTS TPOBOAUTHCS 3  METOIO
(dopMyBaHHS y acmHipaHTiB TPAaKTHYHUX YMiHb 1
HaBUYOK 3 peAMeTy, (JOPMYITIOBAHHS Ta BUPIILIECHHS
NPUKJIaTHUX 3aBJIaHb, iX TMEpeBipKa Ta OIIHIOBAHHSL.
3a METOl0 1 CTPYKTYpOlO MpakTH4YHI 3aHATTS
MOB'A3YIOTh TEOPETHYHE HABYAHHS 1 HaBYAIbHY
MPaKTUKy 3 JUCHUIDIIHMA, a TakoX mepeadadac
MOTIepeAHI KOHTpOJIb 3HaHb. OIliHKa 3a KOXHE
MPAKTUYHE 3aHSATTS MiJICYMOBYETHCS 1 BPAXOBYEThCS
[IPY BUCTABJICHHI MiJICYMKOBOI OIIIHKH 3 JMCIHILIIHM.

8. MoaiTuka Kypcy

XKonui popmu nopyuieHp akageMiqHO1 JOOPOYECHOCTI HE TOJIEPYIOThCS.

3acBOEHHS MPOIYIIEHOI TEMHU JIeKIli 3 MOBa)XHOI MPUYMHU TEPEBIPSETHCS I Yac
CKJIaJJaHHA M1JICYMKOBOT'O KOHTPOJIO.

[ToTouni HeraTuBHI 0anau, OTPUMaHI acMipaHTOM i Yac 3aCBOECHHSI BIAMOBIAHOI TEMH Ha
MPAKTUYHOMY 3aHSTTI MEPECKIIAAAI0THCSA 10 CKIaJaHHs MiJICYMKOBOI'O KOHTPOJIO 3 BiJIMITKOIO Y
KYpHaJIl 00J1iKy poOOTH aKaaeMIdYHUX TPYTI.

9. PekomeHngoBaHa Jiteparypa

Ba3oBa




1. Anarsruyk JI.M. TepmoaneMeHThl U TeEpMOAIIEKTpudeckue ycTpoiicTBa: CrpaBounuk. K.:
HaykoBa nymka, 1979. 676 c.

2. Ameynos A.A., I'opoGens M.B., Jlo6poBonseekuii FO.I'., Pomantok I.C..
Tepmoenexktpuuni Mmoay:mi [lenbThe Ha OCHOBI KpHCTadiB TBepaAUX po3uuHiB Bi-Te-Se-Sh.
Yepnismi: [Ipyt. 2011. 168 c.

3. Kong H. Thermoelectric Property Studies on Lead Chalcogenides, Double-filled Cobalt
Tri-Antimonide and Rare Earth-Ruthenium-Germanium. The University of Michigan 2008. 174
p...

4. S. Skipidarov, M. Nikitin (eds.), Novel Thermoelectric Materials and Device Design
Concepts,. Springer Nature Switzerland AG 2019.

5. l'onmeriiman b.M., lamesckuii 3.M., Kaiinanos B.U., Konomoerr H.B.. IInenounsie
TepMOdJIeMEHTHI: (pu3uka u npuMmenenne. M.: Hayka, 1985. 232 c..

6. Pasuu FO.H., Epumosa B.A., CmupnoBa B.A.. MeTozp! rcciae10Banus TOTYTPOBOIHIUKOB
B IPUMEHEHMH K XajabKkorennaam ceunia PbTe, PbSe, PbS. M.: Hayka, 1968. 384 c..

Bukaagau




