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NPOTPAMA
BCTYIIHOT'0 BUNPOOYBAHHA 10 aCIipAHTyPH

JJISE 3100YTTH HAYKOBOIO CTyIIeHs TOKTOpa (pistocodii
3i cnenianbHocTi E6 — Ilpuknaona hizuka ma nanomamepianu
HapuanbHO-HayKOBUM IHCTUTYT (PI3UKO-TEXHIYHUX Ta KOMIT IOTEPHUX HAYK

Kadenpa TepmoenekTpuku Ta MeIuIHO1 (h13UKH

BCTYII

[IpenmMer 1 HampsSMKH PO3BUTKY CyYacHOI TMPHUKIAAHOI (I3UKH Ta
HaHOMaTepiamiB. Poib TEPMOENEKTPUKM Yy pO3B’sI3aHHI LEHTPAIbHUX 3aJad
JIIOJICTBA, Y TOMY YHCIII TeHepallli eHeprii Ta eHepro30epekeHHsI, METUIIMHI TOLIO.
CyuacHuii cTaH TEPMOEJIEKTPUKH, 11 eJIeMEeHTHa 0a3a, MPaKTUYHE BUKOPUCTAHHS Ta
NEPCIIEKTUBU PO3B’SA3KY MPOOIEM HAyKOBO-TEXHIYHOTO MPOLIECY.

MeTor0 BCTYMHOTO BHUMNPOOYBaHHS € BU3HAYCHHS DPIBHS TEOPETUYHOI Ta
NPaKTUYHOI MIiATOTOBKU BCTYITHHKIB, BU3HAYCHHS BIAMOBITHOCTI 3HaHb, YMIiHb |
HAaBUYOK BUMOTaM HaBUYaHHS B aCIMipaHTYpl 3a OOpaHUM HANpPsIMOM HIATOTOBKH, iX
TOTOBHOCTI OCBOITH BHOpaHy Mporpamy MiJArOTOBKH, BUSBUTH HAYKOBI iHTEpECH I

MOTEHI[IITHI MOXKJIMBOCTI y cepl HAYKOBO-IOCIITHOT pOOOTH.

1. IlpuxkaaaHa ¢gizuka TBepaAUX Tijl

Kpucraniyai ta amopdni Tina. TpaHcmsmiiina cumetpis. EnemenrtapHa
komipka. I'parku bpase. OGepHena rpatka. 301 bpimiroena.

Hedextu B kpucranax. KpaitoBi Ta rBUHTOBI AuCiOKalii. TUIIH XIMIYHOTO
3B’s13Ky. CTpyKTYypHI 1 (i3U9dHI 0COOJMBOCTI 10HHHUX, KOBAJICHTHUX, METAJIIUYHUX 1
MOJIEKYJIIPHUX KPUCTAJIIB.

Onuc eHepreTUYHOro CTaHy KPUCTAIy 3a JOIMOMOTOI0 a3y KBa314acCTHUHOK.
[Tpuknaan kBa3iuacTUHOK. EJIEKTpOHU B MeTajax sk KBa3iuacTUHKHU. KBaziiMmyJibc.
3akon aucnepcii. Teopema bioxa. I'panuuni ymoBu. ['yctuna craniB. CTaTucThKa

ra3y KBa3iyacTUHOK. bo3onu ta pepmionn. Bzaemomist kBa3i4aCTHHOK.
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KonuBanus rpatku — (OHOHU. AKYCTHYHA Ta ONTHUYHA BITKH KOJIMBAHb.
Temnoemuicth 1patku. JlebaeBchbka dacToTa. AHrapMoOHI3M Ta  TEIUIOBE
PO3IIUPEHHS.

Enextponni cranu B kpucrtanax. OgHoeneKTpoHHA Mojeib. HaOmmkeHHs
CHJIBHOTO 1 CJIa0KOTO 3B’sI3Ky. 30HHa MOJIENb 1 TUIK TBepAUX TuI. Bupomxenuit
eNIeKTpoHHMI Ta3. EnexkTpoHHa TermnoeMHicTh, moBepxHa Depmi. Tenzop
edextuBHUX Mac. Enextponu 1 mipku. Llukmorponna maca. IlonoxenHs depmi-
piBHS B HEBUPOKCHUX HAIIBIPOBITHUKAX.

Kinetnune piBHsHHS. Enexktpo- 1 TeromnpoigHicTe. Yacu penakcaiii.
MexaHi3MHi pO3CiIOBaHHS €JEeKTpoHiB. Po3citoBaHHs Ha jaoMimikax Ta JedekTax.
Enextpon-doHonHi 3iTkHeHHsA. HopmanbHi mnponecu, TMpoOIEeCH MepeKumy.
MarsiTtoorip Ta epext Xoa.

HamiBnpoBinHuku. EnekTpoHHa CTpyKTypa THUIOBHX HamliBIPOBIIHUKIB.
['epmaniii. KpemHiii. By3pk030HHI HamiBOpoBiIHUKH. [JominikoBi piBHI. JloHOpH Ta
akuenTopu. TemmepaTypHa  3aJ€XKHICTb  MOPOBIOHOCTI.  P-N MEPEXOAH.
®dortonpoBiaHicTb. PexomOiHaIis 1 penakcaiiss HEpIBHOBaXHUX HOCIIB. ['apsuyi

Hocii. Egexr ["anna.

2. llpukiagne MaTepiaio3HABCTBO

Hedextn kpuctaiaigyHoi OymoBu meTaiiB. OCHOBHI MEXaHIYHI BJIACTHBOCTI
MatepialiB Ta iX xapakTtepucTuku. OcHOBH Teopii ciuiaBiB. OCHOBHI BUU Jllarpam
CTaHy JBOKOMIIOHEHTHHUX CIUiaBiB. JliarpamMu cTaHy CIUIaBiB 3 yTBOPEHHSAM
XiMIyHUX crnoiyk. TepmiuHa oOpoOka wmarepiamiB, ii OCHOBHI TapameTpu.
Knacudikaris BuaiB TepMiuHOi 0OpOOKH.

MexaHi3M Ta  OCHOBHI  3aKOHOMIPHOCTI  MpOIECy  KpucTaiizaiii.
BuporyBaHHS KpUCTaTIdYHUX CTPYKTYp 3 po3muiaBy. CrnpsiMoBaHa KpHCTasli3arlis.
Kpucranizamis 3 ra3oBoi ¢a3zu. Cunre3 1 ouncTka marepianiB. SPS marepianu Ta
METOIH iX oxaepikaHHs. TepmoenekTpudyHa e(eKTUBHICTh. CrocOOM ITiIBHUIICHHS

TEPMOEIEKTPUYHOI €(EeKTUBHOCTI MaTepiais. HusbkoTemneparypHi
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TepMoeneKTpuuHi  Marepiaid.  CepenHbOTeMIEpaTypHI  TePMOEIEKTPUUHI

Martepianud. BucokoreMrepatrypHi TepMOEICKTPUYHI MaTepialin.

3. BumiproBaHHsi napamMeTpiB (P)yHKIiOHAJbHUX MaTepiaJiiB

JIBOX30H10BUI METOJ] BUMIPIOBaHHS €JIEKTPOITPOBIAHOCTI.
YoTuphOoX30HI0BUH METOJ BHUMIPIOBAHHS €JIEKTPONpoBiMHOCTI. Meton Ban-mep-
[Tay. be3enexkTpoaHi METOAM BUMIPIOBaHHS €JICKTPONPOBITHOCTI. BumiproBaHHS
aH130TPOIMI] eIeKTPOIIPOBITHOCTI.

CramionapHi Metoau BuMiproBaHHs koedimieHty Tepmo-EPC. Hecramionaphi
METO/M BUMIpIOBaHHs KoediiieHTy TepMOEPC.

MeTtonn  BUMIpIOBaHHS  TeIUIONpoBiAHOCTI.  HecTamonapuuii  MeTo.
[TopiBHSIPHUN METOJ BUMIPIOBAHHS TEIUIONPOBITHOCTI. AOCOIIOTHUNA METOJ
BUMIPIOBaHHS TEIJIONPOBIAHOCTI. Meron Xapmana.

MeTton rapsuoro 30Hay Uit BUMiptoBaHHs koediienTy TepMoEPC. [Toxubku
30HJIOBUX METOJIIB BUMIPIOBAHHS €JIECKTPONPOBITHOCTI. BuMiproBaHHs aHI30TpOMil
TepMOEPC. BumiptoBanHs aH130TpoIii eneKTponpoBigHocTi. OOnanHaHHS A
JOCIIIJIKEHHSI PO3MOJAUIB BJIACTUBOCTEH TEPMOECNEKTPUYHUX MaTepiaiiB IO
3pa3kax. Bu3HayeHHs THIy MPOBIIHOCTI HAMIBOPOBIIHUKOBUX MaTeplaiiB.
OOnagHaHHA A KOMIUIEKCHOTO BHIMIPIOBaHHS TEMIEPAaTypHUX 3aJeKHOCTEH
napameTpiB TEPMOEJICKTPUUHUX MartepiamiB. J>kepena moxuOoK mpu BUMIPIOBaHH1
nepenagy TeMIeparypu TepMmomnapamMu. Meroau BHU3HAUEHHS JOOPOTHOCTI
TEPMOCIIEKTPUYHUX MaTepianiB. BumiproBaHHS TalbBaHO- Ta TEPMOMATrHITHUX
edeKTiB.

OcHOBHI T0JIOKEHHS 1H(OPMAIITHO-EHEPreTUYHOI Teopii B 3aCTOCYBaHHI 10
TEPMOECIICKTPUYHUX BUMIPIOBAIBLHUX MPUIIAIIB 1 cucTeM. by 0By, mpuHIum poboTH,
OCHOBHI TapamMeTpu 1 XapaKTEPUCTHKU TEPMOECJICKTPUUYHUX BHUMIPIOBAJIbHUX
NEepPEeTBOPIOBAYIB, MpUHMayiB 1H(PAYEPBOHOTO 1 JIA3€PHOTO BUIPOMIHIOBAHHS,
TEIJIOMIPiB, MIKPOKAJIOPUMETPIB Ta 1HMMX MpriaaiB. Oi3udHI MOJE Ta TETUIOB1
Ipolecu B TEPMOEIEKTPUYHUX BUMIpIOBaIbHUX mpuianax. Kiacudikaiiro

TEPMOCIICKTPUYHUX BUMIPIOBATBHUX mpuiadiB. OcCoOJMBOCTI 3aCTOCYyBaHHS
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TEPMOEJEKTPUUYHUX BHUMIPIOBAJIBLHUX TMpUIaaiB Ta creuudiky BUKOHAHHS

BUMIPIOBaHb.

4. Komn’roTepHe NPOEKTYBAHHS B TePMOeJIeKTPHITi

Ponp umcenbHMX METOAIB 1 YHCETBHOTO MOCIIOBAHHA B JOCIITKCHHI
BJIACTMBOCTEH Ta ONTUMI3alli TepMoOeNneKTpuYHux MatepianiB. CydacHi
iHQopMalliitHi cucTeMu JUISI PO3B’S3KYy 4HCEIbHUX 3aBAaHb. [IporemypHo-
opientoBanuit miaxin (ITOII) nporpamyBanns. Hemoniku Ta mepeBaru. BeeneHns
aOCTPaKTHHUX THUIIIB JaHUX — KPOK JI0 00’ €KTHBHO-OpieHTOBaHOTrO miaxoay (OOII)
nporpamyBaHHs. [loOymoBa kmnaciB it po3B’A3KYy 3a7ad TEPMOEICKTPHUKHU.
YucenbHI METOIU ONTHUMI3allli B TEPMOEIIEKTPHIII.

CyuacHi komm’rotepHi Metoau Ta 3acodu (Comsol Multiphysic, Mathcad,
Maple, Matlab) monentoBaHHS Ta pO3paxyHKy TEIUIOBUX, TEMIEPATYPHUX,
CJIEKTPUYHUX H 1HIMX 1oiB. Po3poOka y3aranbHEHHX KOMIT IOTEPHUX MOJENeH
GbyHKIIOHATBHUX MaTepialiB JIJIsi EHEPTreTUKH, 3HAXOHPKEHHS ONTUMYMIB (P13MUHUX
napamMeTpiB MaTepiaiB B IIMPOKHX Jlalna30Hax Y3arajJlbHEHUX KOOpPJIWHAT
GIBUYHUX,  TEXHOJOTIYHUX, EKOHOMIYHMX Ta  HAIIAHOCTHUX  (PaKTOPiB.
KoMm’totepHi  MeToau  pO3pOOKM  TEPMOENEKTPUYHMX  MarepiajgiB 3
eKCTPEeMalbHUMHU 3HAYEHHSIMHU y3araJlbHEHUX KPHUTEPIiB TEPMOEIEKTPUIHOT
edekTuBHOCTI. MeToau Teopii ONTHUMAJIBHOTO KEPyBaHHA B TEPMOEJICKTPHII.
Metoau  mpoekTyBaHHS  (DYHKIIOHAJBHO-TPAIIEHTHUX  TEPMOETIEKTPUUHUX
MatepianiB. KoMm’toTepHe NpOEKTyBaHHS TEPMOEIEKTPUUYHHUX OXOJIO/KYBadiB,
HarpiBayiB Ta reepaTopiB. KoM’ roTepHi METOIM ONTUMI3AIlll TEPMOETECKTPUIHIX
CEHCOPIB Ta MiKpoKajopumeTpiB. KoM’ oTepHi MeTOIM Ta 3aCO0U MTPOCKTYBAHHS 1

ONTHUMIi3allii TEPMOEICKTPUIHUX BUMIPIOBAIBHHUX TTPUIIAIIB.

5. TepMoesIeKTPUYHI CCTEMH OXO0JIOKEHHSI, TeHEPYBAHHS Ta
3201IA/IKEHHSI eJIEKTPUYHOI eHeprii
OcHoBHI (i3uYHI SBUILA, IO BiAOYBAIOTHCS Yy TEPMOEIEKTPUUHUX CUCTEMAX

OXOJIO/KEHHSI, iX OCHOBHI XapaKTePUCTUKU, CHepH BUKOPUCTAHHS Ta MOMKIHUBOCTI
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BJIOCKOHAJICHHS. [HIN crocoOu OXOJIOMKEHHS Ta Taly3l iX pamioHaJIbHOTO
BUKopucTaHHA. Krnacudikamis TEpMOEIEKTPUYHUX CHUCTEM  OXOJIOJKEHHS.
BnacTuBOCTI TEpMOENEKTPUYHUX MaTepialiB s CHUCTEM  OXOJIOIKEHHS.
KOHCTpYKTHBHI CXeMH TEPMOETIEKTPUYHUX CUCTEM OXOJIOKeHHs. OCHOBHI METOIU
iHTeHCH(IKaIlli TEII00OMIHY B CHCTEMax TEIUIOOOMIHY JUISI TEPMOCIICKTPHKH.
Komn’roTepHi MeToau Ta 3aco0M MPOEKTYyBaHHS 1 ONTUMI3allil TEPMOEIEKTPUIHUX
CUCTEM OXOJIOKEHHS.

Knacudikartis TEPMOETIEKTPUUHUX TeHEPATOPIB. BnactuBocri
TEPMOEIEKTPUYHUX MaTepiaiiB Juisi TeHEpaTOPHUX MOy iB. KOHCTpyKTHUBHI cxemu
TEPMOEIEKTPUYHUX reHepaTtopiB. OCHOBHI TUIM 1 MapaMeTpH JKepels Tera AJis
TEPMOECJIEKTpUYHUX TreHepaTopiB. [lpuHuunu OyAoBH  (PI3MUHHUX MOJENEH
TEPMOEIEKTPUYHUX F€HEPATOPIB.

®di3U4HI MPOIECH, SBUILA, HA OCHOBI SIKUX CTBOPEH1 HAKONWYyBayl EHEprii Ta
pPO3yMIHHSI 3aKOHOMIpHOCTEH iX mpoTikaHHA. (Di3uyHl mpolecH, MO JEeKATh B
OCHOBI TEIJIOBUX, E€JICKTPOXIMIUYHUX, IHIYKTHBHUX, €MHICHHUX, MEXaHIYHUX Ta

IHIIMX HAaKOMUYyBaviB eHeprii. X knacudikaris ta TUIH.

6. [lepcnekTHBH BUKOPUCTAHHS TEPMOEJIEKTPUKH B MeIHLIMHI

Bapianti 3acTocyBaHHS TEPMOEJCKTPUKH Yy MEIULMHI 3 HANpPAMKY
BUKOPHUCTAHHS TEIUIA JIIOJAUHU K TEIUIOBOI €HEPTii Ui pOOOTH TEPMOEIIEKTPUUHHUX
JUKEpeIl ENEKTPUKH, SKMMHU 3a0e3NedyeTbCs aBTOHOMHA po0OTa PI3HOMAaHITHOI
meauuHoi amaparypu. CydacHuM cTaH Ta TEPCHEKTUBH BUKOPUCTAHHSA
TEPMOECIIEKTPUYHUX CEHCOPIB y SKOCTI Jpkepen iHdopmarlii ajisg 1arHOCTHYHOT
MEAMYHOI anapaTrypH Ta MEepCHeKTUBHI HAMPSMU BUKOPUCTAHHS TaKHX CEHCOPIB y
MalOyTHIX JlarHOCTHYHUX mpuianax. CyyacHMM cTaH y BHUKOpPUCTaHHI
TEPMOCJIEKTPUYHOTO OXOJIOJKEHHSI [JIIi BUKOPHUCTaHHS y KpioTepamii Ta
Kpioxipyprii. IcHyrodi MeToau Ta 00 JHaHHS IO BUKOPHUCTAHHIO TEPMOECTIEKTPUKHU
JUTSL MKJIIYHUX TEMITepaTypHUX il Ha OPTraHi3M 3 METOIO JIIKyBaHHS, MPUIagd Ha

iX OCHOBI Ta MEPCIEKTUBY CTBOPEHHS HOBOI araparypu Ha I[bOMY TTPUHIIHUIII.



7. Y3arajibHeHa Teopisi TePMOeJIeKTPUYHOTO NePeTBOPEHHSI eHeprii.
EnemenTHa 0a3a TepMOeJIeKTPUKH

[TpoGiemMu po3BUTKY TepMoeneKTpuKu. [lepimii Ta apyruii eranu po3BUTKY
TepMoesieKTpuku. OCHOBHI MEXaH13MH MOKpaIIeHHs! JOOPOTHOCTI MaTepiaiiB Ta ix
peamizamis.  TepmoenexTpuuni  Martepianu.  IlpakTmuHe — 3acToCyBaHHs
TEPMOEIIEKTPUKH.

VY3aranpHeHa ~ MOJENb  TEPMOECJIEKTPUYHOTO  TMEPETBOPEHHS  €HEprii.
VY3aranpHeHHs1 3akoHy Dapazes. 3aKOH TepMOeNIeKTpu4HOil 1HAYKIII. Kopemnsiis
TEPMOEJIEKTPUKH Ta €IEeKTPOTEXHIKU. TaOauIs TEpMOEIEKTPUUHUX NEPETBOPEHb.
CraH Ta TNEpPCHEeKTHBH TMOTEHIIMHUX MOMJIMBOCTEH TEPMOEIEKTPUYHOTO
nepeTBopeHHs eHeprii. O0epHeH1 3a/1aul TepMOETIEKTPUKU. MeToiuKa BUHANICHHS
HOBUX THUIIB TEPMOEJIEMEHTIB. Mojenb y3araJlbHEHOTO TEPMOEIEKTPUYHOIO
nepeTBoproBaya eHeprii. BUXpoBi cTpymMu Ta MeTOOu iX KepyBaHHsM. [[pyre
BUHAWJICHHS TEPMOTIAPH.

Tepmomnapu. OCHOBHI CIIBBIIHOIICHHS. TepMonapu 3 aKTUBHUMHU BITKaMHU.
Tepmonapu 3 mnacuBHOK BiTKow. CkinagoBa Tepmonapu. DyHKIIOHATBHO-
rpagieHTHI TepMmorapu. Tepmomapu 3 OokoBUM TermiooOMiHOM. [IpoHukHI
TepMornapu.  AHIBOTponHI  TepMoeiaeMeHTU. (OCHOBHI  CHIBBIJHOIICHHS.
AHI30TPONTHUI TEPMOEIEMEHT MO30BXKHBOTO THITY. AHI30TPOIHUI TEPMOEIIEMEHT
nonepeunoro Ttuny. lltyyno-anizoTponHi Tepmoenementu. KocomapyBatuii
T€pMOEJIEMEHT. EBTEKTHYHI TEPMOEIIEMEHTH.

KopoTko3aMkHeH1 TEPMOEJIEMEHTH. OcHoBHI CITIBBITHOIIICHHS.
KopoTko3aMkHEeHUIT aHI30TPONHUN TepMOEIeMEHT. TepMOENeMEeHT 3 KOCUM
3aMuKaHHAM. [loJBIMHMI aHI30TPONMHUN KOPOTKO3aMKHEHUH TEPMOEJIEMEHT.
JIBomiapoBuii aHI30TPOTTHUIN KOPOTKO3AMKHEHUN TEPMOECIIEMEHT.

TepmoeneMeHTH B MarHiTHOMy 1ojii. OCHOBHI  CHIBBIAHOILIEHHS.
[IpssmokyTHUM TEPMOEIIEMEHT Hepncra-EtTiHcray3eHa. IIpssmMokyTHUY
tepmoenieMeHT  EtriHcrayzena.  CmipanpHUii ~ TepmoeneMeHT  HepHcra-
ETTiHCray3ena 3 paiiaJibHUMH TEIUIOBUM NOTOKOM. TepMmoenemeHT ETTiHCray3eHa

ontuMasibHOi  opmu.  CripadbHMII  TaJbBaHOMArHITHUH  OXOJIOJKYHOUHIA
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TEPMOEJIEMEHT 3 pajliajIbHUM TEIJIOBUM NOTOKOM. CriipalibHUi TajlbBAHOMATHITHUN
OXOJIO/DKYIOUHUM TEPMOEJIEMEHT 3 paJiaiIbHUM Mar"iTHUM MOTOKOM. PynoHHWMI
OXOJIOJKYIOUMU TallbBAHOMArHiTHUNA TEPMOEIEMEHT 3 paiaIbHUM MarHITHUM
notokoM. ChipanbHi TrajdbBaHOMArHiTHI  OXOJOJXKYIOYl TEPMOEJIEMEHTH 3
KUBJICHHSIM 3MIHHUM CcTpyMOoM. KOpoTKO3aMKHEHI TepMOETIEMEHTH B MarHiTHOMY
noJii. EBTEKTHUYHI TEpMOEIIEMEHTH B MarHiTHOMY MOJi. MarHiToTepMOeneKTpuyHi
TepMoOeJIeMEeHTH. TepMomnapHi TEPMOETIEMEHTH B MarHiTHOMY TIOJIi.

TepmoenemMeHTH 3  BEIMKUM  rpajiieHTOM  TemmepaTypu. OcHOBHI
CHIBBIJHOLIEHHS. TepMOENeMEHT 3 BEIMKUM TPaJl€eHTOM TeMIepaTypu B
OPSMOKYTHIM TUTacTUHI. TepMOeNeMEeHT 3 TIUIACTMHM 13 BicTpaM. JliHIAHUN
TepmoerneMenT. CripallbHUN TEPMOEIEMEHT 3 BEIHUKUM TPaIiEHTOM TEMITEPATypH.

[I’e30T€pMOETIEMEHTH. OcHoBHI CI1BBIJHOIIICHHS. TepmonapHuit
I’ €30TEPMOETIEMEHT. AHI30TpONTHUI I’ €30TEPMOEIIEMEHT. CnipanbHuit
aH130TPOIHUMN I’ €30TEPMOETIEMEHT.

OyHKIIIOHAIBHO-TPAIEHTHI MaTepiaii — SK TPETId eram  PO3BUTKY
TEPMOENIEKTpUKU. DYHKIIOHANBHO-TPA/IlEHTHI ~MaTepiand. ['eHepaTopu Ta
XOJIOAWJIbHUKK ~ HAa  OCHOBI GyHKIIOHATBHO-TPAIIEHTHUX ~ MaTepialiB.
OyHKIIOHAIBHO-TPAJIEHTHI ~ MaTepiaJii y  MarHiTHomy modi.  OCHOBHI
3aKOHOMIPHOCTI Ta BEJIMYMHH 3POCTaHHA €(PEKTUBHOCTI. TEXHOJOrYH1 MpoOIeMu
Ta iX PO3B’SA30K.

Hanoctpyktypn y tepmoenektpuli. Mogeni, ¢i3udHi e(ekTdu, MeToau
JIOCSITHEHHSI €KCTpeMalibHOI TOOpOTHOCTI. Marepian 3 KBAaHTOBHUMH SIMAMHU.
HutkoBi matepianu. baratomaposi miiBku. bap’epni edextu. Edextn BakyymHo1
eMicii.

[lepcnekTuBM TPAKTUYHUX 3aCTOCYBaHb TepMoeleKTpuku. KomOiHOBaH1
TEIUIOBI MAIIMHA 3 HU3BKOTEMIIEPATYPHUM TEPMOCIEKTPUYHUM KACKaIOM.
BukopucrtanHss HU3BKOMOTEHIIIHHOTO Teria. BigHOBIIOBalbHA €HEPreTHKa
MaiOyTHporo. KomOiHOBaHa TepMO- Ta onToenekTpoHika. KombiHOBaHa Tepmo- Ta

MIKpOeJIeKTpoHika. [HpopMaliiitHa TepMOENIeKTPHKA.
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KPUTEPII OLITHIOBAHHS
BcerynHe daxoBe BUNpoOyBaHHS MPOBOJUTHCS B TECTOBIM (popMi BiIOBIIHO
JI0 3aTBEP/KEHOTO PO3KJIQAy 3a HACTYIMHUM TOPSIKOM: 0 KOXXHOTO 3aBIaHHS
MIPOTIOHY€EThCST 4 BaplaHTU BIAMOBIACH (IUCTpaKTOpU), 3 SKUX JHIIE OIUH
paBUIBLHUN. 3aBIaHHS BBAKAETHCS BAKOHAHUM HETPABWIIBLHO, SKIIO: ) ITO3HAYCHO
HEIMpaBWIbHY BIAMOBINb (AMCTpaKTOp); 0) MO3HAUYEHO /Ba abo0 OibIle BapiaHTIB
BIAMOBIAI (AUCTpPaKTOpH), HABITh SKIIO CEpeJl HUX € IMpaBWIbHA BiAMOBIIbL
(mucTpakTop); B) BIAMOBIIb HE TTO3HAYEHO B3arai.
3100yBauy MpONOHY€EThCS BiAMOBICTH HAa 40 TECTOBUX NMUTAaHb TPHOX PIBHIB
CKJIQJIHOCTI:
I-i1 piBeHb CKIaHOCTI 25 MUTaHb MO 2 Oau
I1-i1 piBenb cxiagnocti 10 mutans no 4 6anu
[11-#1 piBeHb CKIIQAHOCTI S MUTaHb MO 6 OamiB

Yac recryBanns 60 xB

Po3paxyHok miicyMkoBoI KLIbKOCTI 0aJiB 3a icnut B 200 0anbHil mikasi

Orinka 3a icnuT B 200 6anbHIi MIKall PO3PaxOBY€EThCS TaAK:

BpaxoBYy€eTbCA CymMa HaOpaHux 0aiiB 3a Bech TecT 1 Jonaethes 80 Oanis.

Jlnst ycminmmHOTO CKJIaJaHHs IcnuTy HeoOximHo HaOpatu He menme 100 Gamis
MakcumanbHa KUIBKICTh OajiB Ha BeTynmHoMy icnuTi — 200 6anmiB. OOpaxyBaHHs
3IIACHIOETHCSI aBTOMATUYHO CHCTEMOIO.

Pimmenns mpo 3apaxyBaHHS BCTYIIHMKAa Ha HaBYaHHS MPUINMAETHCS
[TpuitmanpHOIO KOMici€ro YepHIBEIIbKOTO HAIlIOHATBLHOTO YHIBepcuTeTy iMeH1 FOpis
deapkoBUYA BIAMOBIIHO JI0 BCTAHOBJIEHOI YHIBEPCUTETY JIiIIEH31i 3a HaOpaHUM
KOHKypcHUM 0ainiom 3riHo 3 [IpaBuamu npuitoMmy 10 acmipantypu YepHiBEIIbKOTO
HalioHaJIbHOTO yHiBepcutety iMeH1 IOpis denprkoBryua Ha 3100y TTS BUINOI OCBITH
ctynenss aokropa ¢inocodii B 2025 poui, 3arBepikeHoro Buenoio paaoro
UepHiBeIpKOro HalllOHATBHOTO YHIBepcuTeTy iMeHi FOpis denpkoBuya 28 OepesHs

2025 poky, npoTtokoi Ne 4.



