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Mporpama HaB4YaNAbHOI AUCLUNAIHN

1. Onwuc HaBYanbHOI AUCUUNAIHK, iT MeTa, NpeaMeT BUBYEHHA Ta pe3y/1bTaTU HaBYaHHA

HaByanbHa

ancumnnnina

«|[HOPAYEPBOHA TEPMOIPA®IA AK

IHCTPYMEHT HAYKOBUX

OOCNIAXKEHb» HanexuTb [0 umKkny npodeciiHoi niarotoBkM ¢axiBuiB ¢isMUYHMX cneuiasibHOCTEN.
Metolo HaB4anbHOI AMcUMNAiHM € OpPMYyBaHHA y CTYAEHTIB 34aTHOCTEM NPOBOAMTM Bidyanisauito,
0bpob6Ky Ta iHTepnpeTaLlilo po3noainy TenaoBMX NoJiB 06 €KTY AOCNigKeHb MeTOAOM iHOpayepBOHOI
Tepmorpadii. MpegmeTom gMcuUMNIiHM € HaBYaHHA i NigrotoBKa ¢axisus 3 Hanpamy nigrotoskn 104
«®Pi3MKa Ta acTPOHOMIA», SKUMA 3MOXKE KOPUCTYBaTUCb Cy4YaCHMMKU 3acobamu iHPpavepBOHOI
Tepmorpadii, NporpamHUM cepeoBULLLEM ThermoCAM™ Reporter B npoueci 06pobKku Ta Bi3yanisauii
OTPMMaHMX AaHMX. 3aBAAHHAMM AaHOI AUCUMNNIHM € O3HANOMNEHHA CTYAEHTIB 3 NpUAagamm, NPUHLUN
poboTn siKMx 6a3yeTbcA Ha BUKOPUCTAHHI iHPpPa4YepBOHOro BUMPOMIHIOBAHHS Ta WMOro peectpalil,
OTpUMaHHA 300pakeHb B HEBMAMMIN iHOpayepBOHIN 06NaCTi CNEeKTpy, WO 3HA4yHO PO3LIMPIOE
YAABNEHHA MpPO BAACTMBOCTI MaTepianis, OPMyBaHHA Yy CTYAEHTIB 3HAaHb CTOCOBHO OCHOBHMUX QYHKLM
nporpamu ThermoCAM™ Reporter, a TakoX mMaTW yABAEHHA NPO MeToau Ta O0BpobKy pesynbratis
aocnigeHb metoaom iHppavyepBoHOi Tepmorpadii 3 METO OTPUMAHHA HOBUX pe3ynbTaTiB.

HaByasnbHa gucumnnniHa Gopmye y CTYAEHTIB HAaCTYyMHi 3a2as1bHi Ta (haxosi KomrnemeHmMHoOcmi:
3az2anbHi KOMnemeHmHocmi:
3K1. 3aaTHicTb A0 aBCTPAKTHOrO MUC/IEHHS, aHali3y Ta CUHTE3Y.
3K2. 34aTHICTb 3aCTOCOBYBATU 3HAHHA Y MPAKTUYHUX CUTYaLLifAX.
3K3. HaBMYKM BUKOPUCTAHHA IHGOPMALIMHMX i KOMYHIKALIAHUX TEXHONOTIN.



3K8. 3aaTHicTb ouiHOBaTK Ta 3abe3neyyBaTh AKICTb BUKOHYBaHUX PODGIT.
daxoei KomnemeHmMHocmi:
®K1. 3HaHHA | pPO3YMIHHA TEOPETMYHOro Ta EeKCcnepuMMeHTasbHoro 6asucy cyyacHoi @¢i3vku Ta
aCTPOHOMII.
®K2. 3paTHICTb BUKOPUCTOBYBATM Ha NPaKTMLi 6a30Bi 3HAHHA 3 MaTEMATUKM AK MaTEMATUYHOro anapaTy
bi3nKM | aCTPOHOMIT NPU BUBYEHHI Ta AOCAIAMKEHHI Pi3UYHMX Ta aCTPOHOMIYHUX ABULL, | MPOLLECIB.
®K3. 3paTHICTb OUiHIOBAaTM MOPAAOK BEAMYMH Y PI3HUX AOCAIAMEHHAX, TaK CaMO AK TOYHOCTI Ta
3HAYMMOCTI pe3ynbTaTiB.
®K4. 3paTHicTb NpautoBaTh i3 HAYKOBUM 06/1aiHAHHAM Ta BUMIpPIOBa/IbHMMM Npuiagamu, obpobnatm Ta
aHani3yBaTu pe3ysbTaTu AOCNIOKEHD.
®PK6.3aaTHICTb MogentoBaTn GisnyHi CUCTEMM Ta aCTPOHOMIYHI ABULLA | Npouecu.
®K9.3paTHicTb NpaytoBaT 3 AXKepenamm HaB4asibHOI Ta HayKOBOI iHpopMaLli.
®K10.34aTHICTb CAMOCTIMHO HaBYaTMCA | ONAHOBYBATM HOBI 3HAHHA 3 (i3NKM, aCTPOHOMIT Ta CYMiXKHUX
ranysen.
®K14. 3paTHicTb 3400yBaTM 404ATKOBI KOMNETEHTHOCTI Yepe3 BMOIPKOBI CKNafoBi OCBITHLOI Nporpamm,
CamooCBiTy, HepopManbHy Ta iIHPOPMabHY OCBITY.
®PK17.3aaTHiCTb BUKOPUCTOBYBATU CreLiani3oBaHe nporpamHe 3abesneyeHHa Ans aHanisy byab-fakux
disnyHMx npouecis

Micna 3aCBOEHHA HaBYa/IbHOI AUCUUNIHN CTYAEHTU MatoTb NPOAEMOHCTPYBATU TaKi NpPo2pamHi
pe3ynbmamu HOBYAHHSA:
MPHS5.3HaTh, aHanisyBaTu i MOACHIOBAaTWM HOBI HAyKOBi pe3ynbTaTu, OAEpP)KaHi y Xoai npoBeaeHHA

di3MYHMX Ta aCTPOHOMIYHUX AOCAIAKEHb BiANOBIAHO A0 creLlianisauii.

MPH7.3HaTM 6a30Bi HABWYKM MNPOBEAEHHS TEOPETUYHUX Ta/abo eKCnepuMeHTaNbHUX HAYKOBUX
OOCNIAeHDb 3 OKpeMUX cneLianibHUX po3ainis ¢isnkm abo acTPOHOMIT, WO BUKOHYOTbCA iHOMBIAYANAbHO
(aBTOHOMHO) Ta/abo y ckNagi HayKoBOI rpynu.

MPH9.Bmitn 3acTtocoByBaTy 6a30Bi MaTeMaTUYHi 3HAHHA, AKI BUKOPUCTOBYIOTLCA Y di3uLLi Ta aCTPOHOMIT:
3 aHaNITMYHOI reomeTpii, NiHINHOI anrebpn, MaTeMaTUYHOrO aHanisy, AudepeHuianbHUX Ta iHTErPaNbHUX
piBHAHb, TEOPIl MMOBIPHOCTEN Ta MaTEMATUUYHOI CTAaTUCTMKM, TeOPIi rpyn, MeToAIB MaTeMaTUYHOT Pi3nKK,
Teopil PYHKLUiN KOMNAEKCHOT 3MiIHHOT, MaTEMATUYHOIrO MOAEIOBAHHS.

MPH11.BmiTM ynopAgKoByBaTW, TAYMA4YMTM Ta Yy3arajJbHIOBAaTU OZEpPXKaHi HAYKOBI Ta MNpPaAKTUYHI
pe3ynbTaTn, pobUTM BUCHOBKM.

MPH12.BmiTK npeacTaBasTU oAeprKaHi HayKoBi pe3ynbTaTu, bpaTh y4acTb Y AUCKYCiAX CTOCOBHO 3MICTY i
pPe3ynbTaTiB BNACHOrO HAYKOBOTO A0C/IAXKEHHA.

MPH13. Po3ymiTn 3B’A30K ¢i3vKkK Ta/abo acTPOHOMIi 3 iHWKMMM NPUPOAHUYMMM Ta iHKEHEPHUMU
Haykamu, 6yTM o06i3HaHMM 3 oKpemumu (BignosigHO [0 cneuianisauii) OCHOBHUMWU MNOHATTAMMU
npuknagHoi ¢GisMKK, MaTepiasio3HaBCTBa, iHMKeHepii, Ximii, Gionorii ToWwo, a TakoX 3 OKPeEMUMMU
06’€eKTammn (TEXHONONYHMMM NpoLecamm) Ta NPUPOAHUMM ABULLAMM, LLO € NPESMETOM AOCNIAKEHHS
iHLWWX HayK i, BOAHOYAC, MOXKYTb 6yTK NnpeameTamm ¢isM4HNX ab0 aCTPOHOMIYHUX AOCNIAMKEHD.
MPH15.BmiTK npautoBaTH i3 Cy4acHO 06UYMCNOBANbHOK TEXHIKOK, BMITU BUKOPUCTOBYBATU CTaHAAPTHI
NaKeTu NPUKNALHUX NPOrpam i NporpamyBaTu Ha PiBHI, 4OCTaTHbOMY A8 peanisauii YNCeNbHUX METOAIB
po3B’A3yBaHHA i3MYHMX 33434, KOMM'IOTEPHOr0 MOAENOBAHHA (i3UYHMX Ta ACTPOHOMIYHUX ABULY, i
npowecis, BAKOHaHHA 064YMCNOBANIbHUX EKCNEPUMEHTIB.

MPH16.BmiTh camoCTilAHO HaBYaTUCA Ta NiABULLYBATWU piBeHb CBOET KBasidikalii.

MPH21.BMiT caMoCTiMHO NpPUIAMaTU pilLEHHA CTOCOBHO CBOEI OCBITHbOI TpaeKkTopii Ta npodecinHoro
PO3BUTKY

OTpMMaHi NPaKTUYHIi HABUYKM Ta 3aCBOEHI TEOPETUYHI 3HAHHA NiA Yac BUBYEHHA HAaBYabHOT ANCLUUMIHK
«IHOPAYEPBOHA TEPMOTIPA®IA AK IHCTPYMEHT HAYKOBUX OOCNIAXEHb» moXKHa BUKOPUCTOBYBATH



B NOAANbLIOMY AN BWKOHAHHA MNPUKNAAHUX Ta (YHOAMEHTaNbHUX HAYKOBUX AOCNIAMKEHb, WO
dopMytoTb HOBI NPUPOAHMYO-HAYKOBI 3HAHHS.

2. MNpepekBi3UTK Ta NOCTPEKBI3UTU AUCLUNIHM (MicLe B CTPYKTYPHO-N0riYHiA cxemi HaBYaHHA 3a
BiANOBiI4HOIO OCBITHLOIO NPOrpPamolo)

3aCBOEHI TEOPETUYHI 3HAHHA Ta OTPUMAHI NPAKTUYHI HABUYKK Mig, Yac BUBYEHHA HABYabHOI AMCLUNAIHM
MOXHA BUKOPMUCTOBYBATM B NOAANbLIOMY ANA BUKOHAHHA NPUKAAAHWUX Ta GyHAAMEHTANIbHUX HAaYKOBUX
[0CNiAXKeHb, Wo GopMyOTb HOBI NMPUPOAHMYO-HAYKOBI 3HAHHA. [pW aHani3i pe3ynbTaTie, OTPMMAHUX
nig Yac NPOXOAXKEHHA NPAKTUKM Ta HANUCaHHI MaricCTepCcbKol ancepTau,ii.

B CTPYKTYPHO-/OriYHIA cxemi nporpamu NiarotoBkM daxiBua aucumniiHy 3abe3neyytoTb HACTYMHI
OMCUMNNIHM Ta KpeguTHi mopyni: ”“IHGopmatMka Ta nporpamyBaHHA”, “MaTemaTtvyHuii aHanis”,
“3aranbHa ¢isnka”. OucumnniHa 3abe3neyye HACTyNHi HaBYa/bHi AWCUMNAIHM Ta KpeaWUTHi MmoayAi:
“OcHoBM HayKoBMX pochigkeHb”, “MeTogm ekcnepMmMeHTanbHUX AocnigskeHb”, “HaykoBo-gocnigHa
pob0Ta 3a TeMOK MaricTepcbKoi gucepTauii”.

3. 3micT HaBYaNbHOI AUCUUNNIHU

OcHoBM iHppayepBoOHOI TepMmorpadii, NpUHUKMN NobyA0BKM Ta POOOTM CydacHMX Tepmorpadis,
IHppayepBoHa Tepmorpadis AK 3acib HepyMHIBHOro KOHTPOO, OCHOBHI GYHKLiT nporpamu
ThermaCAMTM, 06po6bKa Ta aHani3 TepmorpadiyHnX gaHUX

Tema 1. Bctyn go tepmorpadii.

Tema 2. CBiTOBiI AOCATHEHHA B ranysi iHppayepBOHOI TEXHIKN.

Tema 3. ENeKTPOMarHiTHMM CNeKTP BUNPOMiIHIOBAHHS.

Tema 4. ®isnyHi ocHoBM Tepmorpadii.

Tema 5. TexHi4yHi ocHoBM Tepmorpadii.

Tema 6. TennoBinsinHi cuctemu.

Tema 7. MNpoBeaeHHA AOCNigKEHb METOAOM iHPpavepBOHOI Tepmorpadii.

Tema 8. lanysi BUKOpUCTaHHA iHPpauepBoOHOi Tepmorpadii.

Tema 9. 3acTocyBaHHA iHppauepBOHUX TepMorpadiB y HAYKOBUX AOCNIAKEHHAX.
Tema 10. AHani3 Ta iHTepnpeTauia Tepmorpam.

Tema 11. OcHoBw Bi3yanisaLii Ta 06pobKM TepmorpadiyHnx 306 paxKeHsb.

Tema 12. Nobyanosa Tepmonpodinis, ekcnopt Ta 36eperkeHHsA aaHux y ThermaCAM™,
Tema 13. OdopmneHHs 3BiTiB.

4. HasuanbHi maTtepianu Ta pecypcm

basosa nimepamypa:

1. KotoBckuit B.. OcHoBM Bi3yanisaLii Ta 06pobKu Tepmorpam B MPOrpaMHOMY CepeoBuLL;
ThermaCAM™ Reporter: Komn'toTepHuit npaktukym / Kotosckuii B.., [lyHaescbkuii B.l. // HaBuanbHuit
nocibHuK. — Kuis, KMl im. Irops Cikopcbkoro, 2022. — 65 c. https://ela.kpi.ua/handle/123456789/49986

2. AwaHiH B.C., NMacbko B.B. O6po6kKa Ta Bi3yanizauis gaHMUX HayKOBUX AOCAiAKeHb. HaBYanbHUI
noci6HuK. YactnHa 1. Xapkis : XOA®PK, 2020, 132 ¢

3. OyHaeBcbkuit B.l. IHOpayepBoHa Tepmorpadia AK IHCTPYMEHT HayKoBuX AocnigkeHb / B.l.
OyHaescbkuit, A.l. Nintyra, B.. Tumodees, B.E. Open, C.C. Hasapuyk, B.A. KoToscbkuit //
"MPUNALOOBYAYBAHHA: cTtaH i nepcnektnsn': XIX MixkHapoaHa HayKOBO-TeXHIYHa KoHdepeHuis, 2020:
36ipHMK maTepianiB KoHdepeHu,ii. — Kuis, 2020. — C. 96-98.

4. Venger, Y. F. Infrared Thermography as an Effective Tool for Research and Industrial



https://ela.kpi.ua/handle/123456789/49986

Application / Venger Y. F., Dunaievsky V. |., Kotovskyi V. Y., BolgarskaS. V., Kyslyi V. P., Tymofeyev V. I.,
Orel V. E., Nazarchuk S. S. // Sci. innov. — 2021. — N217 (5). ISSN 2409-9066.

5. Dunaievsky Vadym Expanding the modern approaches of diagnostics of the state of a
biological object by introducing infrared thermography / Vadym Dunaievsky, Vitalii Kotovskyi, Svitlana
Nazarchuk, Volodymyr Kyslyi // Monograph «National health as determinant of sustainable
development of society». — SEMPA. — Bratislava. — 2021. — pp. 35-55 ISBN 978 — 80 — 89654 — 73 — 4,
EAN 9788089654734

6. Tyagur V. M. Passive optical athermalization of an IR three-lens achromat / V. M. Tyagur, O. K.
Kucherenko and A. V. Murav’ev // Journal of Optical Technology. — vol. 81 (4). — 2014. — pp. 199-203.

Lodamkosa nimepamypa:

1. MporpamHe 3abe3neyeHHs B OOYUCNIOBANbHIA MaTemaTULi Ta MOAENOBAHHI [HaBYaNbHUM
nocibHumk] / L.I. Ackoseub, T.1O. Ocunoea, A.t0. KacatkiH, A.A. CaBuupKa, B.B. Cmoniit, b.C.l'yces, A.l.
Bnos.a, H0.B. Matyc // - K.: HYBIM Ykpainu, 2017.- 296 c.

2. AkMmMuyK, A. H0. CyyacHa Tepmorpadisa Ta nepcnekTueK ii 3acTocyBaHHA B obiacTi meguunHm /
A. 0. Akumuyk // XlI BceykpaiHCbKa HayKOBO-MpaKTU4YHA KOHdepeHuia CTyAeHTiB, acnipaHTiB Ta
Mmonoanx BueHux «lMornag y manbytHe npunagobyaysaHHa», 15-16 tpasHa 2019 p., m. Kuis, YkpaiHa :
36ipHUK npayb. — Kuis : KMl im. Iropa CikopcbKoro, 2019. — C. 421-423. — bibniorp.: 5 Ha3B.

3. Venger, Y. F. Infrared Thermography as an Effective Tool for Research and Industrial
Application / Venger Y. F., Dunaievsky V. |., Kotovskyi V. Y., Bolgarska S. V., Kyslyi V. P., Tymofeyev V. I,
Orel V. E., Nazarchuk S. S. // Sci. innov. — 2021. — Ne17 (5). ISSN 2409-9066.

4. Dunaievsky Vadym Expanding the modern approaches of diagnostics of the state of a
biological object by introducing infrared thermography / Vadym Dunaievsky, Vitalii Kotovskyi, Svitlana
Nazarchuk, Volodymyr Kyslyi // Monograph «National health as determinant of sustainable
development of society». — SEMPA. — Bratislava. — 2021. — pp. 35-55 ISBN 978 — 80 — 89654 — 73 — 4,
EAN 9788089654734

5. Hasapuyk C.C. WUHopmaumoOHHaa Tepmorpadua: nNepcrneKkTUBHbIM MeTog Jy4eBoW
ANArHOCTUKN pPaHHEro BUAB/EHUA MATO/NIOMMYECKUX M3MEHEHUI B uBom opraHmnsme / C.C. Hasapuyk,
A.M. Kysb, B.U. OyHaesBckuin, A.U. Nuntyra, B.U. KotoBckuin // «HayKa Ta ocBita»: 36ipHUK npaupb XIV
MexayHapoaHoi HaykoBoi KoHdepeHLii, 4-13 ciuHa 2020 p., Xaaycobocno (YropwuHa). — C. 59-63.

6. EnexkTpoHHuMi  pecypc:  https://worldvision.com.ua/articles/teplovidenie-sovremenniy-
instrument-obespecheniya-bezopasnosti

7. EnektpoHHMI pecypc: https://gtest.com.ua/uk/statti/vyyavlenie-problem-v-zdaniyah-s-
pomocshu_teplovideniya.html

8. EnekTpoHHMi pecypc: https://trimen.com.ua/ua/blog/analiz-rozvytku-ta-zastosuvannia-
teplovizoriv.html

9. ENeKkTpoHHWA  pecypc:  https://www.0312.ua/news/3501789/harakteristiki-teplovizora-
hikmicro-1h19

HaBuyanbHUI KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/ibHOI AUCLUNAIHM (OCBITHDOrO KOMNOHEHTA)

B pamKkax gucumnaiHM 3annaHoBaHO NPOBeAEeHHA NeKUiMHMX, 1abOPaTOPHUX 3aHATb, HANUCAHHA
pedepaTy Ta CaMOCTiMHOI poboTU CTyAeHTIB. TeMu AMCUUNIHM B3aEMO3B’A3aHi, MaTepian BMBYAETLCA B
NIOTiYHIM nocnigoBHOCTI. Ha NneKUiMHUX 3aHATTAX PO3KPMBAKOTLCA HaMbIiNbL CYTTEBI TEOPETUUYHI NUTAHHA,
AKI [03BONAIOTE 3a6e3ne4ynTn CTygeHTam MOXKAMBICTb TNMOOKOro CamMoCTIMHOrO BMBYEHHA BCbOrO
NPOrpamHoOro martepiany. Temu Ta NOPAAOK BUKOHAHHA 1abOPATOPHMX 3aHATb CHGOPMOBAHO B /IOTiYHIN
NOCNiAOBHOCTI i MOBHICTIO Y3roAXKylTbCA 3 METOl AucumnaiHu. JlekuiiHi Ta nabopaTopHi 3HAHHA
nornMbNITLCA LWAAXOM CaMOCTIMHOT Pob0TKU 3 BMKOPUCTAHHAM PEKOMEHAOBaHOI AiTepaTtypu Ta
rnobanbHoi mepexi Internet. 3aHATTA NpPoBOAATLCA Y KOMMN'IOTEPHIM nabopaTopii. JleKuii nposoaAaTbCA y
BUrNAAi npe3eHTauii TeOpeTUYHOro MmaTtepiany 3 BUKOPUCTAHHAM iHTEPAKTUBHOI MYNbTUMEAINHOT
AOWKMN. JlTabopaTopHi 3aHATTA 3 BiANOBIAHOT TEMW NPOBOAATLCA 3 BUKOPUCTAHHAM Tepmorpadis pisHOro
CNEeKTpasbHOro AianasoHy. 3aBAaHHA A0 [AOMAlUHbOI KOHTPO/bHOI Ta Temu pedepaTiB €


https://worldvision.com.ua/articles/teplovidenie-sovremenniy-instrument-obespecheniya-bezopasnosti
https://worldvision.com.ua/articles/teplovidenie-sovremenniy-instrument-obespecheniya-bezopasnosti
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https://gtest.com.ua/uk/statti/vyyavlenie-problem-v-zdaniyah-s-pomocshu_teplovideniya.html
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iHAMBIAYAaNbHUMW AN KOMKHOTO CTyAeHTa. 3a/iK nNpoBoAuTbCA Yy KOMM'IOTepHin nabopatopii, AKMK
CYNPOBOAKYETbCA Mpe3eHTauield Wo Bignosigae Temi pedepaTy. Benmka YacTMHa MeETOANYHUX
maTepianiB MiCTUTbCA Y BULLLEEBKA3aHIM METOAWYHIN niTepaTypi.

NeKuiiHi 3aHATTA

3/n

Ha3Ba Temu Ta nepenik OCHOBHUX NUTaHb
(nepenik OUOAKMUYHUX 3acobi8 3 MOCUAAHHAM Ha imepamypy)

Bctyn o tepmorpadii

Icmopia po3sumky iHghpayepsoHUX mexHon0e2ill. Temu pegpepamis, NPABUAU iX HAMUCAHHA Ma
0PpOpPMIEHHS.

Nitepatypa: [1-4, 6-9]

CsiTOBi fOCATHEHHA B ranysi iHppauepBOHOI TEXHIKK

Budu ma knacugikayis 3acobis iHppayepsoHoi mepmoepaghii. Ceimosi nidepi 3 supobHUYMEa
mennosiziliHux 3acobis.

NitepaTtypa: [2,3,8,9].

EneKTpoMarHiTHUA cneKTp BUNPOMiHIOBaHHA

Tennose suUnNpoMiHOBAHHA. Baacmusocmi ammocgepu w000 nponycKkaHHA iHghpayepeoHo20
8UNPOMIHHOBAHHA.

Nitepatypa: [6,16,12].

®i3nyHi ocHoBu Tepmorpadii
3aKoHU mennoeo2o sunpomiHeaHHA. Cnocobu nepedayi menna.
NitepaTtypa: [3-6].

TexHiuHi ocHoBU Tepmorpadii

Mpulimayi sunpomiH8aHHA ma ix Kaacugikayia. MpuHyunu nobydosu npulimayie mersno08020
8UINPOMIHEHHA.

Nitepatypa: [2, 4, 6].

TennosinsiHi cuctemu
OcHosu nobydosu mennosiziliHux cucmem. lpuHyun pobomu cy4yacHux mepmoezpadgis.
Nitepatypa: [3, 4 6].

MpoBepeHHA gocnipKeHb meToa0M iHPpauepBoHOi Tepmorpadii
lMpuHYUNU OMPUMAHHA Mernaosux 306paxeHs. YMmosu nposedeHHA menaoesiziliHux 3UOMOK.
Niteparypa: [2,4, 5].

Fanysi BUKOpUcTaHHA iHppauepBOHOi Tepmorpadii

BukopucmaHHa memody iHpppavyepsoHOi mepmozpacpii 8 MeOUUUHI, eHepeemuu,
MauWUuHobyOdys8aHHiI, eeonoeii, Npomuca080cmi moujo.

Nitepatypa: [2-5].

3acrocyBaHHA iHPpauepBOHUX Tepmorpadis y HAyKOBUX [OCAIAKEHHAX
IHghpauepsoHa mepmoepaghia sk do0amKosuli iHCmpymeHm y nposedeHHi HayKo8UX
docnioxceHs. Mpuknadu nposedeHH 00CAi0H eHb.

Nitepatypa: [1-3,5].

10

AHani3 Ta iHTepnperauisa Tepmorpam
Budu mepmoepam. Po3nodin memnepamypHUX Mosie Ha nosepxHi 06 ekmy 00CiOHeHsb.
Nitepatypa: [1-5].




11 |OcHosM Bi3yani3auii Ta 06po6ku TepmorpacdiuHnx 306pakeHb
Bizyanizauia ma epaghiyHe 8i0obpaxceHHA mepmMozpagiyHux OaHUX.
Nitepatypa: [1,2,5].

12 NobyaoBa Tepmonpodinis, ekcnopt Ta 36epexkeHHn aaHux y ThermaCAM™

MpuHUMN OTpMMaHHA TepmMmonpodiniB 3 PiSHMX AINAHOK TEPMOrpamm Ta iX 3HaAYEHHA NpU
npoBeAeHHI aHanisy pesynbraTis.

NitepaTtypa: [1,2].

13 OdopmneHHs 3BiTiB
OCHOBHi NOHATTA NPO 3BiT. 36eperKeHHA faHUX 3BiTIB TepmorpadivuHMX 4oCNigKeHb.
NitepaTtypa: [1-3].

6. CamocrTiiiHa poboTa cTygeHTa

Ne Ha3Ba Temu, L0 BUHOCUTLCA Ha CAMOCTiliHE ONpauloBaHHA
3/n (3a80aHHsA Ha CPC)

1 Mpomuncnose BUKOPUCTaHHA Tepmorpadii (eHepretmka, KOHTPOJb POBGOTM MNPOMMUCIOBOIO
obnagHaHHA, Towo).

2 Micue Ta posib MeanyHoi TepmorpadivyHoi AiarHOCTUKKN cepen, iHWNX AiarHOCTUYHNX MEeTO/,iB.

3 BuKopucTaHHa TennobayeHHA y BiiCbKOBIM cnpasi.

4 OCHOBHI TEXHONOriYHIi 3acagn BUIOTOBAEHHA HAMIBPOBIAHMKOBUX MNpPWAagiB AnAa CUCTEM
iHppayepBOHOro NpM3HaAYEHHA.

5 ®di3nka doToonopis, iXx OCHOBHI MapameTpu, maTepianu Ans BUTOTOBAEHHS.

6 TepMoenekTpuyHi Ta NipoeneKkTPUYHI NpUiMaYi BUNPOMIHIOBAHHA.

7 AHani3 cy4yacHux 3acobiB TeNNOBI3IMHUX AOCNIOKEHD.

8 Ornsp cy4acHOro CTaHy po3pobKu Ta MPOMUCIOBUX BUAIB TEN/IOBI30PIB.

9 MaTpuyHi poTonpmuinmanbHi NPUCTPOI.

10 |OCHOBHI NPUHUMNM NPOBEAEHHA TepMOrpadiyHUX A0CNiAXKEHb.

11 |MeToamMuHi acnekTn NpoBeAeHHA TepMmorpadiyHnx A0CNiAXKeHb.

Pedepar

MoniTnKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI ANCUUNAIHM (OCBITHDOrO KOMMNOHEHTA)

MpaBuna BiABiAYBaHHA 3aHATb
CTypeHTaM peKoMeHAYETbCA BifBiAyBaTU 3aHATTA.

MpaBuna noBepiHKN HA 3aHATTAX
Mig 4ac 3aHATb CTYAEHTU MOXKYTb BUKOPMUCTOBYBATU 3acobu 3B’A3KY AN MOWYKY iHpopmaLii no Temi
3aHATTA B Mepexi I[HTepHerT.

MpaBuna 3axMcTy CamoCTiliHUX Ta AOMALLHIX KOHTPONIbHUX PO6IT CTyAEeHTIB
BWKOHaAHiI camocCTiiHi Ta AOMALLHI KOHTPOAbHI POOOTU CTYAEHTIB HAaACMIAIOTLCA HA E€N1EKTPOHHY MOLWTY
BMKNaZaya.

MpaBuna npusHavyeHHA 3a0X04yBaZibHUX Ta WITpadHUX 6anis
AKTUBHICTb Ha 3aHATTAX +3 6anum
HecBoeuacHa (nisHiwe Ha 1 TUXaeHb) 30a4a pedepaty 6e3 noBaxkHOI NpUYKHK -5 banis



BWKOHaHHA 3aBAaHHA NiaBULLEHOI cCKnagHocTi +10 banis

NoniTuKa wWop[0 akagemiyHoi Ao6poyecHocCTi

MoniTMka Ta MPUHUMNM aKagemidyHoi pJobpodyecHocTi BM3HaveHi y po3aini 3 KoaeKcy uyecTi
HauioHanbHoOro TtexHiyHoro yHiBepcuteTy YKpaiHM «KUIBCbKUIM MOMITEXHIYHUI iHCTUTYT iMeHi Irops
Cikopcbkoro». fletanbHiwe: https://kpi.ua/code.

Hopmu eTMUYHOI noBeAiHKK

Hopmu eTMYHOI noBeaiHKKN CTYAEHTIB | NpaLiBHMKIB BU3HaYeHi y po3aini 2 Kogekcy yecTi HauioHanbHoro
TEXHIYHOTO yHiBepcuTeTy YKpaiHN « KUIBCbKUI NONITEXHIYHUI iHCTUTYT iMeHi Iropsa CiKopcbKoro».
HeTanbHiwe: https://kpi.ua/code.

Mpoueaypa OCKap:KeHHA pe3ynbTaTiB KOHTPO/IbHUX 3aX0A4iB

CTyAeHTU MaloTb MOXK/IMBICTb MNiAHATM OyAb-iKe MUTaHHA, AKE CTOCYETbCA MpoueAypU KOHTPOIbHUX
3aX0/iB Ta O4iKyBaTu, LLO BOHO Oyae pO3riAHYTO 3rigHO i3 Hanepes BM3HAYEHMMU MpoLedypamMu.
CTyaeHTM maloTb MPaBO  OCKAPXMTM  pe3y/bTaT  KOHTPOJIbHUX 3axofdiB, ane 060B’A3KOBO
ApPrymeHTOBaHO, MOACHUBLUM 3 AKMM KPUTEPIEM He MOroAKykTbCA BigMOBIAHO A0 OULIHOYHOrO AMCTA
Ta/abo 3ayBaKeHb.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaB4aHHA (PCO)

MomoyHuii KOHMPOb: camocTiliHa poboTa CTyAeHTa, MOAY/IbHA KOHTPO/IbHA poboTa
KaneHdapHuii KOHMPOAbL: NPOBOAUTLCA ABiYi HA CEMECTP AIK MOHITOPUHI NOTOYHOrO CTaHy BUKOHAHHSA
BMMOT cunabycy.

Kputepin

Mepwa
aTecrauin

Apyra
aTtecTauif

TepmiH aTecTauii

8-Ui TUXKAEHD

14-uin TUXKOEHb

Ymosu MOTOYHWUIA PEUTUHT >12 6anis >24 6anis
OTPUMaHHSA o Lo
P NoTo4yHmnmn CamocrTiliHa poboTa + +
TecTau,ii o .
arecrai KOHTPOAbHWUM 3axig, cTyaeHTa 1-3
MoToYHUI CamocrTiliHa poboTa - +
KOHTPO/IbHUI 3axif, cTyaeHTa 4-6
MoToYHUI MopaynbHa KOHTPO/IbHA + +
KOHTPO/IbHUI 3axig, poboTa

Cemecmpoesuli KOHMpob: 3a1iK
Ymoeu donycky 0o cemecmpo8020 KOHMPOIO.

0O6o8’a3Kosi:

ByKOHaHi camocTinHi poboTK
ByKoHaHa AomalLHA KOHTPO/IbHA poboTa (pedeparT)
MoTo4yHuit pertuHr RD > 39 6anis

Heobos'a3kosi:

AKTUBHICTb Ha 3aHATTAX
Cucrema peTUHroBsux 6anis

CamocTiHi pobotn cTygeHTa chOpPMOBaAHO TaK, WO iX 3aBAAHHA CAPUAIOTb HaBMYKaM MPaBU/IbHOI
rpadivyHoi npeseHTaLii eKcnepuMeHTaNlbHUX AaHUX, WO € BaXK/IMBUM AN iX NOA4ANbLOro NpeacTaBieHHs
Y KYPCOBMX Ta MariCTEPCbKUX AncepTaLiax.

MoaynbHa KOHTpO/ibHa poboTa npoBoAUTbCA Y GOpMi ABOX KOHTPO/IbHMX PobIT Ha MK y Komn'toTepHin
ayanTopii Nig Yac atecTauiiHUX TUMKHIB.



YMOBOI A0MNYCKY 4O CEMECTPOBOrO KOHTPOAD € BMKOHAHHA YCiX MOTOYHMX KOHTPOJIbHMX 3axoA4iB Ta
penTuHr binbwnii 3a 39 6Ganie. Ha ocTaHHbOMY 3a PO3KNAAOM 3aHATTI MPOBOAUTLCA CEMECTpPOBa
aTecTaLia y BUrAs4j 3aXucTy 40MallHbOT KOHTPOIbHOT PO6OTU Ta YCHOTO 3aikKy.

Po3paxyHok wKanu pelimuHzy:

Ne KoHTponbHMM 3axia cemecTp % Barosuit 6an |Kinb-Tb Bcboro
3/n

1 BWMKOHaHHA Ta 3aXMCT CaMOCTIMHUX PobIT cTyAeHTa 35 5 7 35

2 AKTMBHICTb Ha 3aHATTAX 10 1 10 10

3 MoaynbHa KOHTpOobHa poboTa 10 |5 2 10

4 BWMKOHaHHA AOMALIHbOI KOHTPONLHOI PO6OTH 20 20 1 20

5 3anik 25 |25 1 25

Bcboro 100

Tabauysa eidnosioHocmi pelimuHaosux 6anie oyiHKaM 3a yHieepcumemcbKo WKAN0H:

Kinbkicme 6anie OuiHka
100-95 BiamiHHO
94-85 Oyxe pnobpe
84-75 Lobpe
74-65 3a40BinbHO
64-60 JocTtaTtHbO
MeHwe 60 He3agoBinbHO
He BUKOHaHi ymOBW A0NYCKY He ponyuieHo

9. [Aopaartkosa iHpopmauia 3 gucumnnniHm (OCBITHLOro KOMMNOHEHTA)

Mepenik NUTaHb, AKi BUHOCATLCA Ha 3aniK (Temu pedeparis).

[EY

®i3nyHi ocHoBU Tepmorpadii.
OCHOBHI }i3NKO-TEXHIYHI XapPaKTEPUCTUKM CyHaCHUX TEMNOBI3OpIB.
doToeneKTpuyHi sBMLA B TBEPAUX Tinax, GOTONPOBIAHICTb.
MpniMadi ONTUYHOrO BUNPOMIHIOBAHHSA; poTONPUIMMaYi, MapamMeTpu 1 XapaKTePUCTUKN.
Knacuoikauia poTonpurinmadis Ta ix OCHOBHI XapaKTePUCTUKN.
doToonipn, CTPYKTypa, OCHOBHI NPUHUUNKX POBOTKN, MAapamMeTpu, XapaKTEPUCTUKMN.
doTopgiogmn, oToTpaHancTtopmn. OCHOBHI NAapameTpu Ta iX XapaKTEPUCTUKN.
OaHoenemeHTHI, baratoeneMeHTHI npuiimadi iHppa4yepBOHOro BUNPOMIHIOBAHHA.
OCHOBHI BiZ,OMOCTi NPO KOHCTPYKLitO BUPOHiB MiIKpOPOTOENEKTPOHIKN.

. doTonpuimadi Ha OCHOBI FrepmaHito.

. doTonpuMnmMadi Ha OCHOBI KPEMHIIO.

. doTonpuiimadi Ha OCHOBI LIMPOKO3OHHMX HaNIBMNPOBIAHMKIB (ranii-muw aK, ranin-muu aKk-
docoop, ranini-iHgin-apceHia).

13. doTonpuitmadi Ha OCHOBI apceHigy rannito.

14. baratoeneMeHTHi NiHiMyaTi Ta MaTPUYHI poToNpPUMMadYi.

15. doTonpuiimadi Ha OCHOBI TEPMICTOPHUX BoNOMETPIB.

16. CyyacHM cTaH po3poboOK Ta MNPOMUCNOBOrO  BWUMYCKYy NpuimadviB  iHGpayepBOHOro

BMMPOMIHIOBAHHSA.

17. TennosisiliHi meToAM AiarHOCTUKM MPOMUCAOBOro 0b1aiHaHHA.

18. Tennosi3ilHi meToaM MeaNYHOI AiarHOCTUKW.

19. 3acTocyBaHHSA TENNOBI3iIMHUX CUCTEM ANA HAYKOBUX AOCNIAXKEHb.
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20. 3acTocyBaHHA TEMAOBI3IMHMX CUCTEM ANA PO3BiAKM KOPUCHUX KOMAAWUH.
21. 3acTocyBaHHA TENNOBI3IMHUX CUCTEM Y BIMCbKOBII CNpaBi.
22.3aCTOCYBaHHA TENNOBI3iIMHNUX CUCTEM Y CiIbCbKOMY FrOoCnoaapcTsi

23. MeToam 06pobku TepmorpadiyHmx 306parkeHsb.

24. CTpyKTypa NpoAayKLii OCHOBHMUX KpaiH-BUPOOHMKIB MiKPODOTOENEKTPOHIKM.

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):
CknapeHo npod., A4.T.H. KoToBcbkum Bitaniem Mocunosuyem

YxBaneHo Kadeapot 3aranbHoi OisMKM Ta mogentoBaHHs isMuHMX npouecie (npotokon Ne 06-23 Big,
075.06.2022p.)

Norop:keHo MeToguuHoto Komicieto PisMKko-maTemaTuyHoro gakynbteTy (NpoTokon Ne 10 Big 27.06.2023 p.)



