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NPOTPAMA
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IJIS 3100YTTH HAYKOBOIO CTyIEeHsI J0KTopa (isiocodii
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[HCTUTYT (DI3UKO-TEXHIYHHUX Ta KOMIT IOTEPHUX HAYK
Kadenpa TepmoenekTpuku Ta MeIUIHO1 (h13UKH

BCTYII
[TpenmMeT 1 HaPAMKH PO3BUTKY Cy4acHOI MPUKIAAHOT (13UKH Ta HAHOMATEPiaiB.
Ponb TepmoenekTpuku y po3B’S3aHHI LEHTPATbHUX 3a/4ay JIOACTBA, Y TOMY YHCHI
reHepairii eHeprii Ta eneprozoepexeHHs, meauinHi. CyqacHU CTaH TEPMOEICKTPHUKH,
il enemeHTHY 0a3y, NpaKTUYHE BUKOPHCTAHHS Ta MEPCIEKTHBH PO3B’sA3aHHI MPoOIeM
HayKOBO-TEXHIYHOIO MPOLIECY.
MeToro  BCTYNMHOTO  ICIIMUTY €  BHU3HAYEHHS  PIBHA  TEOPETUYHOI
Ta MPAKTUYHOI IIJITOTOBKM BCTYIHHUKIB, BH3HAYCHHS BIAMOBIIHOCTI 3HaHb, YMiHb 1
HABUYOK BUMOTaM HaBYaHHS B acHipaHTypl 3a oOpaHUM HANpsSMOM IIJATOTOBKH, iX
TOTOBHOCTI OCBOITH BHOpaHy MporpaMy MiJATOTOBKH, BUSBUTH HAyKOBl1 IHTEpECH 1
MOTEHIIITHI MOXJIUBOCTI Y cepl HayKOBO-AOCTIAHOI poOOTHU. 3aBlaHHS MPOrpaMu —
JIaTH YSABJIEHHSA BCTYIMHUKAM J0 acIIpaHTypH MNpO HEOOXIAHHM 00’ €M 1 3MICT pO3LIIB 1
TeM, SIK1 HCOOX1/TH1 JIUISI BUBYCHHS 1 IMIJITOTOBKH.

1. llpukaaaHa ¢gizuka TBepaAUX TiJjl.

Kpucraniuni ta amopdHui Tina. TpancnsuiiiHa cumetpis. EneMeHTapHa KOMipKa.
I'patku Bpase. O6eprena rparka. 3ouu bpiumoena.

Hedextu B kpucranmax. KpaitoBi Ta rBUHTOBI auciiokarlii. Tumu XiMi4HOTO
3B’s13Ky. CTpykTypHi 1 (hi3U4HI OCOOJMBOCTI 10HHUX, KOBAJICHTHHX, METATIYHHX 1
MOJIEKYJISIPHUX KPUCTAJIIB.

Onuc eHepreTMYHOro CTaHy KPHUCTaldy 3a JOMOMOTOI0 Ta3y KBa3iuaCTHUHOK.
[Ipuknagun kBa3idyacTHHOK. EnexkTpoHM B MeTanax siK KBa3idacTWHKH. KBasiimmylbc.
3akon maucnepcii. Teopema bnoxa. ['pannuni ymoBu. ['yctuna craniB. CTaTucTuka razy
KBa31uyacTUHOK. bo3onu Ta dhepmionu. Bzaemosist kBa3i4aCTUHOK.

KonuBanus r1patku - (OHOHM. AKYCTHYHA Ta ONTHYHA BITKH KOJMBAHb.
TennoemHicTh rpatku. JlebaeBchbka yacToTa. AHTAPMOHI3M Ta TEIIOBE PO3IIUPEHHS.

Enextponni crtanu B kpuctaigax. OjHoeneKkTpoHHa wmojaenb. HaOmkeHHs
CHUJILHOTO 1 CJIaOKOro 3B’sI3Ky. 30HHAa MOJIeJb 1 TUNM TBEPAUX TuUL. BupomkeHuit
€JIeKTPOHHUM ra3. EnexTpoHHa TennoeMHICTh, moBepxHs Depmi. Tenzop edhexkTuBHUX
mac. Enexktponu 1 gipku. I{ukinorponna wmaca. Ilonoxxennss @epmi-piBHS B
HEBUPOJPKEHUX HaMiBIPOBITHUKAX.

Kinetnune  piBHsHHSA. Enektpo- 1 TemronpoBigHicTh. Yacw pemnakcairii.
MexaHi3MH pPO3CitOBaHHS eJeKTpoHiB. Po3citoBanHs Ha gomimkax Ta JedeKTax.
Enextpon-dononni 3itkHeHHs1. HopmanbH1 mporiecu, nporecu nepekuay. Maruitoorrip
Ta edexT Xoia.

HamiBopoBinnuku. EnekTpoHHa CTpyKTypa THIOBHX  HAIIBIPOBIIHUKIB.
I'epmaniii. Kpemniii. By3pk030HHI HamiBOpoBimHUKH. JlomimkoBi piBHI. JloHopu Ta
akuentopu. TemrepaTypHa 3aJ1€XHICTh NPOBIIHOCTI. P-N nepexoau. POoTONPOBIIHICTS.
PexomOiHaitis 1 pemakcaiiisi HepiBHOBaXHUX HOC1iB. ["apsui Hocli. EdexT ["anHa.



2. llpuxknagne MaTepiaio3HABCTBO.

Hedextu xpuctamiyHoi OymoBu wmeTaidiB. OCHOBHI MEXaHIUHI BJIACTHUBOCTI
MaTepianiB Ta iXx XapaktepucTtuku. OcHOBHU Teopii ciiaBiB. OCHOBHI BUAM Jlarpam
CTaHy JBOKOMIIOHCHTHHX CIUIaBiB. JliarpaMu CTaHy CIUIaBiB 3 YTBOPECHHSIM XIMIYHHMX
crionyk. TepmiuHa oOpoOka MarepianmiB, ii OCHOBHI napamerpu. Kiacudikariis BUIIB
TEPMIYHOT 0OPOOKH.

MexaHi3M Ta OCHOBHI 3aKOHOMIPHOCTI Mpoliecy Kpucrtamizamii. BupornryBanus
KPUCTAIIYHUX CTPYKTyp 3 posmiaBy. CopsmoBaHa kpucramizamis. Kpucramizamis 3
ra3oBoi ¢a3zu. CuHTe3 1 ouucTKa Marepiani. SPS maTepianu Ta METOIU iX OJEpKaHHS.
Tepmoenexktpuyna  edextuBHicTh. CrmocoOM  MIABHUINEHHS  TEPMOECICKTPUYHOI
edexkTUBHOCTI MatepiamiB. HwuzpkoTeMmepaTypHi TEPMOEIEKTPUYHI MaTepiau.
CepenHboTemnepaTypHi  TEPMOENEKTpUYHI  Marepiand.  BucokoremmnepartypHi
TEPMOECIIEKTPUYH1 MaTEpiaiH.

3. BumiproBannsi napameTpiB GyHKIIOHAJBLHUX MaTepiaJiB.

JIBOX30HAOBUH METOJI BHUMIPIOBAHHS €JIEKTPOINPOBIAHOCTI. YOTHPBHOX30HIOBUI
METOJI BHUMIpPIOBaHHs eleKTponpoBigHocTi. Merton Bau-gep-llay. besenextpoasi
METOIU BUMIPIOBaHHS €JIEKTPOIPOBITHOCTI. BuwmiproBanHs aH130TpoIii
€JIEKTPOIPOBITHOCTI.

CramionapHi Meroau BuMIptoBaHHS KoediuieHty TepMo-EPC. Hecramionaphi
METOAM BUMIpIOBaHHS KoediuieHTy TepMOEPC.

MeTtonu ~ BUMIpIOBaHHS  TEIUIONPOBiAHOCTI.  HecTamioHapHuidi ~ MeTO.
[lopiBHANBHUI METOJ BHUMIPIOBAHHS TEIUIONPOBIAHOCTI. AOCOJIIOTHHI  METOJ
BHUMIPIOBaHHS TEIIONPOBiAHOCTI. Metoa XapMaHa.

Meroa rapsyoro 30HAy Mg BuMiptoBaHHs KoediuieHTy TepMoEPC. IloxubOku
30HJIOBUX METOJIIB BUMIPIOBAHHSI E€JIEKTPOMPOBITHOCTI. BuMiproBaHHS aHI30TpoOMil
tepMoEPC. BumiptoBanHs aHizoTpomii enekTponpoBigHocTi. OOnaaHaHHS IS
JOCIIKEHHST PO3MOJIIIB BIACTUBOCTEN TEPMOEJIEKTPUYHUX MaTepiaiiB MO 3pa3Kax.
BusnaueHHsi Ty NpOBITHOCTI HAMIBIPOBIAHUKOBUX MarepiamiB. OOnagHaHHS IS
KOMIUIEKCHOT'O BUMIPIOBAaHHS TEeMIIepaTypHUX 3aJIe)KHOCTEH napaMmeTpiB
TEPMOCNIEKTPUYHUX MarepianiB. Jlkepera MOXMOOK MpW BUMIPIOBAHHI Tepenany
TEMIEpaTypu TepMomapamMu. MeTonu BHU3HAYEHHSI JOOPOTHOCTI TEPMOEIEKTPUYHUX
MarepianiB. BUMiproBaHHS rajibBaHO- Ta TEPMOMATHITHUX €(EKTIB.

OCHOBHI TIOJIO)KEHHSI 1H(OPMALIMHO-EHEPTeTUYHOT Teopii B 3aCTOCYBAHHI [0
TEPMOECJIEKTPUYHUX BHUMIPIOBAJIBbHUX MPWIAIB 1 cUCTEeM. BynoBy, mpuHUuUIN poOOTH,
OCHOBHI MapaMeTpu 1 XapaKTEPUCTUKU TEPMOEIEKTPUYHUX  BUMIPIOBAILHUX
NepeTBOPIOBAYiB, MpuiiMadiB 1H(PAYEPBOHOTO 1 JIA3€PHOrO BUIIPOMIHIOBAHHS,
TEIJIOMIPIB, MIKPOKJIOPUMETPIB Ta IHIIMX npuiaaiB. DizuyHi Moneni Ta TEMIoBl
MpoIleCH B TEPMOCICKTPUYHUX  BUMIPIOBAIBHUX  mpuiagax. Kmacudikairiro
TEPMOCIIEKTPUYHUX  BHUMIPIOBANbHUX  mpuiiafiB.  OcoOauMBOCTI  3aCTOCYBaHHS
TEPMOCIIEKTPUYHUX BUMIPIOBAIbHUX TIPUIIAJIB Ta CreM(iKy BUKOHAHHS BUMIPIOBAHb.



4. Komm’roTrepHe NPOEKTYBAHHS B TepMOeJIeKTPHILi.

Ponb yucenpHUX METOAIB 1 YKMCENIBHOIO MOJENIOBaHHS B JOCIIIKEHHI
BJIACTUBOCTEHN Ta ONTHUMI3allli TepMOeNneKTpuyHUX MmatepiamiB. CydyacHi iH(opMalliiiHi
CUCTEMHU JJIs pO3B’A3KY YHCENIbHUX 3aB/AaHb. [IponeaypHo-opienToBanuii miaxia (ITOIT)
nporpamyBaHHs. Hepomniku Ta nepeBaru. BeejeHHs: aOCTpakTHUX THUIIIB JIaHUX — KPOK
10 00’ exTuBHO-0pieHTOBaHOTO Tiaxoay (OOII) nporpamyBanus. [1o0ynoBa kiaciB st
PO3B’S3KY 3a7]a4 TEPMOCIICKTPUKHU. YnceabHI METOM ONTUMI3AIli]l B TEPMOCTIECKTPHIIL.

CydacHi xomm’rotepHi meroau Ta 3acodbu (ComsolMultiphysic, Mathcad, Maple,
Matlab) monemoBanHS Ta po3paxyHKY TEIUIOBHX, TEMIIEPATYpPHUX, EJICKTPUYHUX U
iHmmMx momiB. Po3poOka y3araJibHEHHX KOMIT IOTEpPHUX Mojeneil (yHKIIOHATBHUX
MaTepialniB JJid EHEPreTHUKH, 3HAXO/PKEHHA ONTHUMYMiB (I3UYHUX MapaMeTpiB
MaTepialiB B IIUPOKUX  Jlama3oHaxX  y3arajdbHEHMX KOOpAWMHAT  (PI3UYHHX,
TEXHOJIOTIYHHUX, €KOHOMIYHHUX Ta HaAiMHOCTHHX ¢akropiB. Komm’roTepHi MmeToau
pPO3pOOKH  TEPMOEJIEKTPUYHHUX  MaTeplagiB 3  EKCTPEMAJIbHUMU  3HAYEHHSIMU
y3arajJbHEHUX KpHUTEpIiB  TEPMOENEKTPUYHOI  edekTuBHOCTI. Meroau  Teopii
ONTUMAJIBHOIO KEPYBaHHS B TEPMOEJEKTpULll. MeToau mpoekTyBaHs (pyHKILIOHAIBHO-
IPAJIEHTHUX TEPMOEIEKTPUYHUX  MaTepiajiB. Komn’rotepHe mpoeKTyBaHHS
TEPMOEIIEKTPUYHUX OXOJIO/KYBayiB, HarpiBaviB Ta renepaTopiB. Komm’toTepHi MeTo1u
onTUMi3allii TEPMOETEKTPUYHUX CEHCOpPIB Ta MiKpokajsopumeTpiB. Komm’roTepHi
METOAM Ta 3aCO0M MPOEKTYBAHHS 1 ONTUMI3ALIl TEPMOEIEKTPUUYHUX BUMIPIOBAIBHHUX
MPUIIAJIIB.

5. TepMoesieKTPUYHI CHCTEMHU OXOJIO[KEHHSI, TeHEPYBAHHS Ta 32011AsKEHHS
€JICKTPUYHOI eHepril.

OcHOBHI (13U4HI SIBUIIA, MO BIAOYBAIOTHCS Yy TEPMOEIEKTPUYHUX CHUCTEMAX
OXOJIOJDKEHHS, 1X OCHOBHI XapaKTEpUCTHKU, c(epu BUKOPUCTAHHS Ta MOMKJIMBOCTI
BJIOCKOHAJICHHs. [HIN CcrmocoOM OXOJOJDKEHHS Ta Taly3l IX palloHaJIbHOTO
BukopucTanHs. Kiacudikaiiro TepMOeneKTpUIHIX CUCTEM OXOJIOKEeHHsI. BiacTuBocTi
TEPMOCIIEKTPUYHUX MaTepiaiiB JUIsl CHUCTEM OXOJIO/KeHHsS. KOHCTPYKTHBHI CXeMU
TEPMOCICKTPUYHUX CHUCTEM OXOJO/KeHHSA. (OCHOBHI MeETOAW  iHTEeHCHiKaIli
TEMJI000MIHY B CHCTEMax TEIJIO00MIHY I TepMOeIeKTpuKku. KoM toTepHi MeTou Ta
3aco0M IPOEKTYBAHHS 1 ONTUMI3aIlli TEPMOEIIEKTPUYHUX CHCTEM OXOJIOIPKECHHS.

Knacudikartiro TEPMOEIEKTPUUHUX reHepaTopiB. BnactuocTi
TEPMOCIICKTPUYHUX MaTepialiB Uil TEeHEpaTOPHUX MOAYJiB. KOHCTpYKTHBHI cXemMu
TEPMOEIEKTPUIHUX TeHepaTopiB. OCHOBHI THUMHM 1 TapaMeTpu JKepea Tema s
TEPMOCIICKTpUYHUX  TeHepartopiB. [lpuHmmmm  OymoBu  QI3MYHMX — MOJECH
TEPMOEIEKTPUIHUX TeHEPaTOPiB.

@i3U4HI MPOLIECH, SBUINA, HA OCHOBI SIKHX CTBOPEHI HAKONMHW4YyBadl €Heprii Ta
PO3YMIHHSI 3aKOHOMIPHOCTEH iX mpoTikaHHsA. DI3UYHI MPOIIECH, IO JIeKAaTh B OCHOBI
TEMJIOBUX, EJEKTPOXIMIYHUX, IHAYKTHBHUX, €MHICHHX, MEXaHIYHUX Ta IHIIUX
HaKONMJyBayiB eHeprii. IX knacugikamiro Ta TUIIN.

6. IlepcneKTHBH BUKOPUCTAHHS TEPMOEJIEKTPHUKH B MeIMLMHI.
BapianTtu 3acTocyBaHHs TEPMOEJIEKTPUKU Y MEIUIIMHI 3 HANPSAMKY BUKOPHUCTAaHHS
TEIUIa JIIOJWHU SK TEIUIOBOI €Heprii s poOOTH TEPMOENEKTPUUYHUX JDHKEepe
CJNIEKTPUKHU, SIKUMH 3a0€3MeuyeThCs aBTOHOMHA po0OOTa pI3HOMAHITHOI MEIUYHOI
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anaparypu. CydacHMIl CTaH Ta MPECNEKTUBM BUKOPUCTAHHSA TEPMOEIEKTPUUHUX
CEHCOPIB y AKOCTI JpKepen iHdopMallii i 11arHOCTUYHOI anapaTypy Ta NEPCHeKTUBHI
HAnpsIMU BUKOPHUCTAHHS TaKMX CEHCOpPIB y MaWOyTHIX J1arHOCTMYHUX MpUIaiax.
CydacHull cTaH y BUKOPUCTaHHI TEPMOETIEKTPUYHOTO OXOJIOPKEHHS 111 BUKOPUCTAHHS
y Kploxipyprii Ta kpioreparii. IcHyroul mMeToau Ta oOJiafHAHHS IO BUKOPHUCTAHHIO
TEPMOECIIEKTPUKH ISl MUKIIIYHUX TEMIEPATypHUX /i HAa OpraHi3M 3 METOIO JIIKYBaHHS,
npuiagl Ha iX OCHOBI Ta TEpPCHEKTHBU CTBOPEHHsS HOBOI amapaTypd Ha LbOMY
TIPUHIIUIIL.

Meroau Ta amapaTypa i JikyBaHHsS Xo0jomoM. CyTh (Gi3UYHHX MPOIECIB, SIKI
NPOTIKAIOTh Yy TMpWiagax [Uisl JIIKYBaHHS XOJIOJIOM; OCHOBHI (Pi3W4Hi MoOeni
TEPMOCJTICKTPUYHUX TPWIAAIB 7S JIIKYBaHHA XOJOAOM. bynoBy Ta KOHCTPYKTHBHI
CXeMH TEPMOCIICKTPUYHUX TPWIAMIB JUIsl JIIKYBaHHS XOJIOJOM; OCHOBHI THIH 1
napaMeTpu ICHYIOUMX TMPWIAAIB A JIIKYBaHHA XOJOAOM Ta iX KiacuQiKaiiio.
Oco0MBOCTI TEPMOECIEKTPUYHUX MaTepialliB Ta MOJYJIB, SIKI BUKOPUCTOBYIOTHCS TIPU
BUTOTOBJICHHI TPWIAJIB IS JIIKYBaHHS XOJoJ0M. [IpuHIMN 1ii TepMOENEeKTPUUHUX
OpWIaaiB JUIsl JIKYBaHHS XOJIOAOM. TemmeparypHi pexuMu poOOTH TPHIIAIIB JUIS
JIKYBaHHS XOJIOJOM. TEeXHIKO-€KOHOMIYHI AacleKTH BUKOPUCTaHHS amapatrypu s
JikyBaHHS xoyiogoMm. IlepeBarm 1 HeTONIKM TPUIAIIB JUIS JIIKYBAaHHS XOJIOJOM.
[lepcrieKTHBY MIMPOKOTO MPAKTUYHOTO BUKOPUCTAHHS TEPMOECTIECKTPUUYHUX TPHUIIAIIB
JUTS JTIKYBAHHST XOJIOZOM.

JliarHocTHYHA TepMOeNeKTpuuHa anaparypa. I[lpupona ta cyTe (pi3nyHuX sBULI,
AKl JIe)KaTb B OCHOBI pOOOTHM JIarHOCTUYHOI TEPMOENEKTPUYHOI  amaparypH.
Knacudikamiro 3a (yHKI10HATBHUM MPU3HAYEHHSAM ICHYIOUMX
TEPMOEIEKTPUIHUX TPUIATIB JJs IarHOCTUKH CTaHy 310pOB’sl moauHu. [IpuHImm
po0OOTH, OCOOJMBOCTI KOHCTPYKIIli Ta TEXHIYHI XAPAKTEPUCTUKH TEPMOEIECKTPHUUHUX
MEIUYHUX MPUJIATIB JJIS IarHOCTHKHA. METOMNKY BUKOPUCTAHHS TaKUX TPHIIAIIB IS
JIarHOCTUKHU PI3HOMAHITHUX 3aXBOPIOBaHb OopraHizmy oauHu. Cpepr BUKOPUCTAHHS
Ta MIEPCTIEKTUBU BJIOCKOHAJICHHS J1arHOCTUYHOI TEPMOEJIEKTPUYHOT anapaTypH.

7. Y3arajibHeHa Teopisi TEPMOeJIeKTPHUYHOI0 NePeTBOPEHHS eHeprii.
EnemenTHa 0a3a TepMoe/IeKTPUKH

[IpoGnemMu po3BUTKY TepmoeneKkTpuku. llepmmii Ta apyruil eranmd  pPO3BUTKY
TepMOENeKTpUKH. OCHOBHI MEXaHI3MU MOKpAILEHHS JAOOPOTHOCTI MareplajiB Ta ix
peanizauis. TepmoenekTpuyuHi Matepianu. [IpakTuuHe 3acTOCYBaHHS TEPMOEIIEKTPUKH.

VY3arajgbHeHa MOJIENb TEPMOEIEKTPUYHOTO MEPETBOPEHHS €Heprii. Y3araabHeHHS
3akoHy Dapajes. 3aKOH TePMOEIEKTPUUHOI 1HIYKLII. [Ipo KOpendiito TepMOeeKTPUKI
Ta eNEeKTPOTEeXHIKU. Tabnuis TepMOoeIeKTpUYHUX TepeTBOopeHb. CTaH Ta MEepCreKTUBU
NOTEHILITHUX MOKJIMBOCTEH TEPMOEIEKTPUYHOTO TEepeTBOpeHHs eHeprii. OO0epHeH1
3a/a4l  TEPMOCJICKTPUKHU. MeTonuKa BHUHAWJEHHS HOBUX THIIIB TEPMOECJIIEMEHTIB.
Mognens  y3arajJbHEHOTO TEPMOEJEKTPUYHOTO IepeTBopioBaya eHeprii. Buxposi
CTPYMHU Ta METOJIH iX KepyBaHHAM. JIpyre BUHANACHHS TEPMOIIapH.

Tepmomapu. OcCHOBHI CHiBBiAHOIIEHHS. TepMomnapu 3 aKTUBHUMHU BITKaMw.
Tepmomnapu 3 macuBHOW0 BiTKOI0. CkiagoBa Tepmomnapu. DyHKIIOHATEHO-TPATIEHTHI
TepMmomapu. Tepmomapu 3 OOKOBUM  TemooOMiHOM. [IpoHHMKHI Tepmomnapwu.
AHI30TPONHI  TEPMOECIECMEHTH. OcHoBHI CITIBBITHOITICHHS. AHI30TpOITHUI
TEPMOEJIEMEHT MPOJI0JIBHOIO TUIY. AHI30TPONHUN TEPMOEIIEMEHT MOMEPEYHOrO THUITY.
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[ITygno-anizorponHi TepmoeneMeHTH. Kococnoictuit TepmoenemeHT. EBTekTHYHI
TEPMOECIJIEMEHTH.

KopoTtko3amkneHni tepmoeneMeHTH. (OcHOBHI  cmiBBigHOIIEeHHs. KopoTko-
3aMKHYTHH aHI30TPONHUN TepMOelIeMEeHT. TepMOoeNneMeHT 3 KOCHUM 3aMUKaHHSIM.
[TonBiiHUN  aHI3OTPOMHUN KOPOTKO- 3aMKHYTUM TepMoOeleMeHT. JIBycrohHuit
aH130TPOIHUM KOPOTKO3aMKHYTHI TEPMOEIIEMEHT.

Tepmoenementu B MarHiTHOMYy moii. OCHOBHI cmiBBiAHOIIEHHS. [IpsMoKkyTHUI
tepmoenemenT Hepucta-ErTincraysena. [IpsmokytHuii Tepmoenement EtTTiHcraysena.
CroipanbHuii  TepmoenemeHT Heprcra-ETTiHcrayseHa 3 pafialbHUMH — TEIJIOBUM
notokoM. Tepmoenement ETTincrayzena ontumanbHoi Qopmu.  ChoipanpHuit
raJlbBAHOMAarHiTHUN OXOJIOKYIOUHI TEPMOEIEMEHT 3 paialbHUM TETJIOBUM MOTOKOM.
ChipanbHull TrajdbBaHOMArHITHHM OXOJIOJDKYIOUMH TEPMOETIEMEHT 3 paiaibHUM
Mar"HiTHUM MOTOKOM. PyJlOHHUI 0XOJ0MKYyIOUnil radbBaHOMArHITHHM TEPMOEIEMEHT 3
padiabHUM MArHiTHUM TOTOKOM. CmipainbHi TajlbBaHOMArHITHI ~ OXOJIOMKYIOUl
TEPMOEJIEMEHTH 3 KUBJICHHSIM 3MIHHUM CTpyMOM. KOpOTKO 3aMKHYTI TEPMOEJIEMEHTHU B
Mar”HiTHoMy  mojii.  EBTeKTHYHI  TEpPMOEJEMEHTH B  MAar"HiTHOMYy  IOJIi.
MarsiToTepMOeNeKTpU4HI ~ TEPMOETIEMEHTH.  TepMomapHi  TEPMOEJIEMEHTH B
MarHiTHOMY TOJIi.

TepMoeneMeHTH 3 BEIMKUM IpajiieHTOM TeMiiepaTypu. OCHOBHI CIIBBIIHOIIECHHS.
TepMoeneMeHT 3 BEIUKHM TPaJlEHTOM TeMIEpaTypd B MPSAMOKYTHIM IJIACTUHI.
TepmoenemMeHT 3 1utacTMHM 3 BIiCTpsM. JliHiHMIA TepmoeneMeHT. CripaabHUR
TEPMOEJIEMEHT 3 BEJIMKUM TPAJIEHTOM TeMIIepaTypH.

II’e30TepMoOEIEMEHTH. OcHOBHI CHIBBITHOILIEHHS. Tepmonapauit
II’€30TEPMOETIEMEHT. AHI30TPONHUN I1’e€30TepMoesieMeHT. CripaabHUN aHI30TPONHUMN
1’ €30TEPMOEITIEMEHT.

OYHKIIOHANBHO-TPAIEHTHI ~ MaTepiaid - SK  TPeTid  eTam  pO3BUTKY
TepMoeNneKTpuk.  DyHKI[IOHANBHO-TPAJieHTHI  Marepianu.  [eHepatopu  Ta
XOJIOMUIIHUKH 3 (PYHKI[IOHAIBHO-TPA/IIEHTHUX MaTepianiB. OyHKI[IOHAIBHO-TPA/IIEHTHI
MaTepia y MarHiTHomy Tmosii. OCHOBHI 3aKOHOMIPHOCTI Ta BEJIMYMHU 3POCTAHHS
edekTUBHOCTI. TexXHOJIOT14HI MPoOJIeMH Ta X PO3B’A30K.

Hanoctpykrypu y tepmoenektpuii. Mogeni, ¢izuuni edextu, wMeToau
JIOCSITHEHHSI €KCTpeMalibHO1 T0OpoTHOCTI. Matepianu 3 kBaHTOBUMU siMmamMu. HUTKOBI
Marepianu. bararomaposi mniBku. bap’epni edekt. Epextn BakyymMHO1 emicli.

[lepcnekTHBM MPAaKTUYHHUX 3aCTOCYBaHb TepMoeneKTpuku. KoMOiHOBaH1 TemioBi
MalllMHA 3 HHU3BKOTEMIIEPATypHUM TEPMOEICKTPUYHUM KackaaoM. BukopucTtanss
HU3BKO TOTEHIIMHOro Teruia. BigHOBIIOBajIbHA €HEpreThka ManOyTHhOTOo. Meauko-
OloJsoriuHa TepmoesekTpuka. KomOiHOBaHa TepMO- Ta onToenekTpoHika. KomOiHoBaHa
TEPMO- Ta MIKpOEJIEKTpOHIKa. [HpopMaliiiiHa TepMOEIIEKTPHKA.
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CTPYKTYPA OLIHKHU TA KPUTEPII OILIHIOBAHHA
Kpurepii ouintoBanns Bianosiai Ha [IEPIIE ta JIPYI'E IIMTAHHA

38—45 06ajiB — 3100yBay IPyHTOBHO BHUCBITJIFOE TUTAHHS 3 O1JIETY, BUSBIISE MOTIMOJICHE

PO3yMIHHS (B13MYHUX 3aKOHIB Ta (HI3UYHOTO 3MICTY BEJIWYHWH, 110 BXOJATH Y I1i 3aKOHH,
BITBHO  TIOCTYTOBYETHCSI ~ HAyKOBOIO  TEPMIHOJIOTI€IO, TIPYHTOBHO
BIJINTOBI/Ia€ HA YTOYHIOIOU] 3alUTaHHS;

30-37 6asm — 3100yBau y OUNBILIINA Mipi BUCBITIIOE MUTAHHS 3 OLIETY, pO3yMi€ CYTh
(G13MYHUX 3aKOHIB Ta (PI3UYHUX BEJIWYHH, 110 B HUX BXOMSTbH, JTOMYCKA€E
OKpeMi HEICTOTHI HETOYHOCTI Ta He3HAYHI IOMUJIKH;

18-29 6auiB — 3700yBad HE MOBHICTIO PO3KPUB 3MICT MHTAaHb 3 OUIETYy, BUSBIISE
MOBEPXHEBE PO3yMIHHS (i3MYHOT CyT1 3aKOHIB Ta (PiI3UYHUX BETUYHH; [IPH
BUCBITJICHHI TUTaHb 3 OUIETy HE BUCTa4a€ OCTATHHOI TJIIMOMHH Ta
apryMmeHTarlli, T0mycKarThCs IpU I[bOMY OKpeMi HETOYHOCTI Ta He3HAYHI
MTOMMJIKH.

0-17 ©OaJjiB —3100yBay HEe BIJANOBIAAB Ha NHUTAaHHA 3 OLIETy, aje BIJAMOBIIAE Ha
yTOYHIOIOY1 3anuTaHHd. [loBepxHEBO po3ymie CyTh (hI3UMUHHUX 3aKOHIB Ta
Gb13MYHUX BeTUYHH. Y BIANOBIJII JOMYCKAE CYTTEBI MOMUJIIKH.

Kpurepii ouintoBanns Bianosiai Ha ycHe JJOJATKOBE 3AIIMTAHHA

8-10 6aniB— 3m00yBau TIPYHTOBHO BIANOBiae Ha ycHE 3anmuTaHHs. [Ipu 1pomy
BUSBIISIE MOTJIMOJIEHE PO3YyMIHHA (PI3MYHHMX 3aKOHIB Ta (DI3UYHOTO 3MICTY
BEJIMYMH, 10 BXOIATH Yy IIi 3aKOHH, BIIbHO TMOCITYTOBYETHCS HAYKOBOIO
TEPMIHOJIOTIEI0, TPYHTOBHO BIAMNOBIIA€ HA YTOYHIOIOY1 3alTUTAHHS;

6—7 O0anu — 3700yBay y OUIbIIIA MIpl BUCBITIIOE TUTaHHS 3 OUIETYy, pO3yMi€ CYTh
GI13MYHUX 3aKOHIB Ta (DI3WYHUX BEJIIMYMH, IO B HUX BXOJSTh, JOITYCKa€
OKpeMi HEICTOTHI HETOYHOCTI Ta HE3HAYHI ITOMHMJIKH.

4-5 OaxaiB — 3100yBad HE TMOBHICTIO PO3KPUB 3MICT THUTaHb 3 OIIETy, BUABIAE
MOBEPXHEBE PO3YyMiHHS (DI3UYHOI CYT1 3aKOHIB Ta (PI3MUHUX BEJIMYUH; TIPH
BUCBITJICHHI TIMTaHb 3 OlIeTy HE BHUCTAaya€ JOCTATHHOI TJIMOMHH Ta
aprymeHTanli, JOIMyCKatTbCsA MPU LIbOMY OKpPEM1 HETOYHOCTI Ta HE3HAuHI
TTOMMJIKH.

0-3 6asiB— 3100yBay HE BIAMOBIB HAa yCHE 3allUTaHHsI, ajie¢ BIAMNOBiae Ha YTOUHIOIOUI
3anuTaHHs. [loBepxHEBO po3yMmi€ CyTh (PI3UUHHUX 3aKOHIB Ta (PI3UYHUX
BEJIMYMH. Y BIAMOBII JOMYCKA€E CYTTER] TOMUIIKH.

Po3paxyHok nmiacyMKoBoOI KiJibKOCTI 0aJiB 32 icut B 200 0aibHil mikaJi.

Orrinka 3a icnuT B 200 6anbHIi MIKalli po3paxoBYEThCs TaK: OEpeThcs cyMma OaiiB 3a
KO’KHE 3 MUTaHb OUIETy Ta YCHE 3aluTaHHA 1 10 1iei cymu nobasinserses 100 Oanis.



