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Mporpama HaB4YaNAbHOI AUCLUNAIHN

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

HaByanbHa AucumnniHa

«OcHoBM 06pob6KK TepmorpadiyHnx 306paxkeHb y ThermaCAM»

HaNeXuTb A0 UMKNY npodeciiHoi NigrotoBKM ¢axisLiB ¢isMUYHMX cheuianbHocTel. MeTo HaB4Yas/ibHOI
avcumnniim € ¢GopmMyBaHHA Yy CTYAEHTIB 34aTHOCTEM NpPOBOAMTM  Bisyanisauito, 06pobKy Ta
iHTepnpeTauito po3noainy TennoBux Nonie 06 eKTy AocnigKeHb MeTogom iHppavepBoHOi Tepmorpadii.
MpegmeTom AMCUMNAIHM € HaBYaHHA i MigroToBka ¢axiBus 3 Hanpamy nigrotoBkn 104 «®PisuKa Ta
aCTPOHOMIs», AKMN 3MOXE KOPMCTYBAaTUCb CydaCHMMM 3acobamu iHdpayepBOHOI Tepmorpadii,
NporpamHMMm cepeoBuLLeEM ThermoCAM™ Reporter B npoueci 06pobkM Ta Bi3yanisauji oTpuMaHux
OaHUX. 3aBAaHHAMMU [aHOI AUCUMMNNIHWM € 03HAWOMEHHA CTYAEHTIB 3 nNpuaagamu, npuHumn pobotm
AKUX 6a3yeETbCA Ha BUKOPMUCTAHHI iHPpPaYepBOHOro BUMPOMIHIOBAHHA Ta MOro peecTpaLiji, oTpMMaHHA
306paKeHb B HEBUAMMIN iHOpPaAYepBOHIN 061acCTi CNEKTPY, WO 3HAYHO PO3LIMPIOE  YABNAEHHA Npo
B/IACTMBOCTI MaTepianis, GOpMyBaHHA Yy CTYLEHTIB 3HaHb CTOCOBHO OCHOBHMX OYHKLUiN nporpamwu
ThermoCAM™ Reporter, a Takox MaTh ysABAEHHA NPO METOAM Ta 0B6POBKY pe3ynbTaTiB 4OCAIAKEHD
MeToaoM iHppavepBOHOI Tepmorpadii 3 MeTO OTPUMAHHA HOBUX pPe3ynbTaTiB.

HaByasnbHa gucumnnniHa Gopmye y CTYAEHTIB HAaCTYNHi 3a2as1bHi Ta (haxosi KomrnemeHmMHocmi:
3az2anbHi KOMnemeHmHocmi:
3K1. 3aaTHicTb A0 aBCTPAKTHOrO MUC/IEHHS, aHali3y Ta CUHTE3Y.
3K2. 34aTHICTb 3aCTOCOBYBATU 3HAHHA Y MPAKTUYHUX CUTYaLLifAX.
3K3. HaBMYKM BUKOPUCTAHHA IHGOPMALLIMHMX | 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 HaB4aibHOI Ta HayKOBOI iHPpopMaLlii.
®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 HaB4Ya/IbHOI AUCUUNAIHN CTYAEHTU MatoTb NPOAEMOHCTPYBATU TaKi Npo2pamHi
pe3ynbmamu HaOBYAHHSA:
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
AO0CNIAXKEHb 3 OKPEeMUX crnelianbHUX po3ainis ¢isnKkmM abo acTpPOHOMIi, WO BUKOHYIOTLCA iHAMBIAYaNbHO
(aBTOHOMHO) Ta/abo y ckNagi HayKoBOI rpynu.

MPH9.Bmitn 3acTtocoByBaTy 6a30Bi MaTeMaTUYHI 3HAHHA, AKI BUKOPUCTOBYIOTLCA Y $i3nLLi Ta aCTPOHOMIT:
3 aHaNITUYHOI reomeTpii, NiHIMHOT anrebpu, MaTeMaTUYHOrO aHani3y, audepeHLuiaNbHMX Ta iIHTerpasabHUX
piBHAHb, TEOPIl MMOBIPHOCTEN Ta MaTEMATUUYHOI CTAaTUCTMKM, TeOPIi rpyn, MeToAIB MaTeMaTUYHOT Pi3nKK,
Teopil PYHKLUiN KOMNAEKCHOT 3MiIHHOT, MaTEMATUYHOIrO MOAEIOBAHHS.

MPH11.BmiTM ynopAgKoByBaTW, TAYMAYMTM Ta Y3araJbHIOBATU OAEP)KAHIi HAYKOBI Ta NpPaKTUYHI
pe3ynbTaTn, pobUTM BUCHOBKM.

MPH12.BmiTn NnpeacTaBasTu oAeprKkaHi HayKoBi pe3ynbTath, 6path y4acTb y AUCKYCiAX CTOCOBHO 3MICTY i
pPe3ynbTaTiB BNACHOrO HAYKOBOTO A0C/IAXKEHHA.

MPH13. Po3ymiTn 3B’A30K ¢i3vKM Ta/abo acTPOHOMIi 3 iHWKMMM NPUPOAHUYUMM Ta iHMKEHEPHUMU
Haykamu, 6yTM o06i3HaHMM 3 oKpemumu (BignosigHO [0 cneuianisauii) OCHOBHUMWU MNOHATTAMMU
npuknagHoi ¢GisMKK, MaTepiasio3HaBCTBa, iHXKeHepii, Ximii, 6ionorii Towo, a TakoX 3 OKPeMUMMU
06’€eKTammn (TEXHONONYHMMM Npouecamm) Ta NPUPOAHUMM ABULLAMM, LLO € NPESMETOM AO0CNIAKEHHS
iHLWWX HayK i, BOAHOYAC, MOXKYTb 6yTK NnpeameTamm ¢isM4HNX ab0 aCTPOHOMIYHUX AOCNIAMKEHD.
MPH15.BmiTK NpaLtoBaTH i3 cy4acHO 0B4YMCNOBANBbHOD TEXHIKOID, BMITU BUKOPUCTOBYBATU CTaHOAPTHI
NaKeTu NPUKNALHUX NPOrpam i NporpamysaTh Ha PiBHI, 4OCTaTHbOMY A/1A peanisauii YNCeNbHUX MeTOiB
po3B’A3yBaHHA i3MYHMX 33434, KOMN'IOTEPHOrO MOAENOBAHHA (i3UYHMX Ta ACTPOHOMIYHUX ABULLY i
npowecis, BAKOHaHHA 064YMCNOBANIbHUX EKCNEPUMEHTIB.

MPH16.BmiTh camoCTilAHO HaBYaTUCA Ta NiABULLYBATU PiBEHb CBOEI KBanidikau,i.

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

OTpMMaHi NPaKTUYHIi HABUYKM Ta 3aCBOEHI TEOPETUYHI 3HAHHA NiJ Yac BUBYEHHA HAaBYAbHOT ANCLUUMIHK
«OcHoBM 06p0obKM TepmorpadiyHnx 306parkeHb y ThermaCAM» MoOXHa BMKOPUCTOBYBATM B



NoAanblOMy AN BUKOHAHHA NPUKAALHUX Ta PYHOAMEHTANIbHUX HAYKOBUX A0CAIAMKEHD, WO GOPMYIOTb
HOBI NPMPOAHMNYO-HAYKOBI 3HAHHS.

2. MNpepekBi3uTK Ta NOCTPEKBI3UTU AUCUMNAIHK (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 NPUKAALHUX Ta GyHOAAMEHTaNbHUX HAaYKOBUX
[0CNiAXKeHb, Wo GopMyOTb HOBI NMPUPOAHMYO-HAYKOBI 3HAHHA. [pW aHani3i pe3ynbTaTie, OTPMMAHUX
nig Yac NPOXOAXKEHHA NPAKTUKM Ta HANUCaHHI MaricCTepCcbKol ancepTau,ii.

B CTPYKTYPHO-/IOriYHIA cxemi nporpamu NiaArotoBkM daxiBus gucumnaiHy 3abe3nevyytoTb HACTYMHI
OMCUMNNIHM Ta KpeguTHi mopyni: ”“IHGopmatMka Ta nporpamyBaHHA”, “MaTemaTtvyHuii aHanis”,
“3aranbHa ¢isnka”. OucumnniHa 3abe3neyye HACTyNHi HaBYa/bHi AWCUMNAIHM Ta KpeaWUTHi MmoayAi:
“OcHoBM HayKoBMX pochigkeHb”, “MeTogn eKkcnepuMMeHTanbHUX AochigxeHb”, “HaykoBo-gocnigHa
pob0Ta 3a TeMOK MaricTepcbKoi gucepTauii”.

3. 3micT HaBYaNbHOI AUCUUNNIHU

OcHoBM iHppauepBoHOi Tepmorpadii, npuHUMn Nnobyaosu Ta poboTn cydacHUx Tepmorpadis, OCHOBHI
dYHKUjT nporpamm ThermaCAMTM, 06po6bkKa Ta aHani3 TepmorpadivyHMX 4aHUX, CTBOPEHHS Ta
opopmMneHHn 3BITIB

Tema 1. IcTopina BiaKpUTTA iHGpPaUYepBOHOIro BUNPOMIHIOBAHHA.

Tema 2. CBiTOBiI AOCATHEHHA B ranysi iHppayepBOHOI TEXHIKN.

Tema 3. PopmyBaHHA TennoBmX 306paxKeHb.

Tema 4. PisnyHi ocHoBM Tepmorpadii. ENeKTpOMarHiTHMI CNeKTp BUNPOMIHIOBaHHA.
Tema 5. TennosisiliHi cuctemm Ta NPUCTPOI.

Tema 6. TexHiuHi ocHoBM Tepmorpadii.

Tema 7. MNpoBeaeHHA AOCNigKEHb METOAOM iHPpavepBOHOI Tepmorpadii.

Tema 8. BUKOPUCTAHHA TENNOBI30PIB Y Pi3HUX ranysax.

Tema 9. 3acTocyBaHHA iHppauepBOHUX TepMorpadiB y HAYKOBUX AOCNIAKEHHAX.
Tema 10. AHani3 TepmorpadiyHmx 306parkeHb Ta rpadiyHNX AaHUX.

Tema 11. OcHoBM pob0TH 3 NPOrpamMHUM CEPEAOBULLEM ThermaCAM™ Reporter Basic.
Tema 12. Nobyanosa Tepmonpodinis, ekcnopT Ta 36eperkeHHA aaHux y ThermaCAM™,
Tema 13. OdopmneHHs 3BiTiB.

4. HasuanbHi maTtepianu Ta pecypcm

basosa nimepamypa:

1. Konobpogor B.I., JNiuxonit M.l. [poeKkTyBaHHA TENMOBI3iMHMX | Tenesi3iMHUX cuUcTem

cnocrtepexeHHA. Kunis, HTYY «KTllI», 2007. —363 ¢

2. KoToBckuii B.M. OcHoBw Bi3yanisauii Ta 06pobKM Tepmorpam B NPOrpamHOMY CepeoBMLLi
ThermaCAM™ Reporter: Komn'toTepHuit npaktukym / Kotosckuii B.., [lyHaescbKkuii B.l. // HaBuanbHuit
nocibHuK. — Kuis, KMl im. Irops Cikopcbkoro, 2022. — 65 c. https://ela.kpi.ua/handle/123456789/49986

3. AwaHiH B.C., NMacbko B.B. O6po6Ka Ta Bi3yanizauis gaHMUX HayKOBUX AOCAiAKeHb. HaBYanbHUI

nocibHumK. YactnHa 1. Xapkis : XOA®PK, 2020, 132 ¢



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

4. [lynaescbkuit B.l. IHppayepBoHa Tepmorpadia AK IHCTPYMEHT HayKoBUX AochiakeHb / B.l.
NyHaescbkuit, A.l. Nintyra, B.l. Tumodees, B.E. Open, C.C. Hasapuyk, B.M. KoToscbkuin //
"MPUNAOOBYAYBAHHA: cTtaH i nepcnektnsn': XIX MixkHapoaHa HayKOBO-TexHiYHa KoHdepeHuis, 2020:
36ipHKK maTepianiB KoHdepeHuii. — Kuis, 2020. — C. 96-98.

5. Shlykov Vladyslav THE MODELING OF THE TEMPERATURE CHANGES AND DISTRIBUTION IN
THE MYOCARDIUM / Vladyslav Shlykov, Vitalii Kotovskyi, Nikolaj Vi$niakov, AndZela Se$ok // Journal of
Mechanics in Medicine and Biology. —2020. — Vol. 20. — Ne 04. — 1950061

6. Shlykov V. The IR-thermal imaging method for evaluation of the status of myocardial coronary
vessels under the condition of artificial blood circulation / Vladyslav Shlykov, Vitalii Kotovskyi, Nikolaj
Vidniakov, AndZela Se$ok // Journal Technology and Health Care. — Vol. Pre-press, no. Pre-press, pp. 1—
6, 2018. DOI: 10.3233/THC-182504

7. Venger, Y. F. Infrared Thermography as an Effective Tool for Research and Industrial
Application / Venger Y. F., Dunaievsky V. I., 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.

8. 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

LHodamkosa nimepamypa:

1. MporpamHe 3abe3neyeHHA B 0BYUCAOBANbHIA MaTeMaTuui Ta MOAENtOBaHHI [HaBYanbHUI
noci6HuK] / LI. Ackoseub, T.HO. Ocunosa, A.t0. KacatkiH, A.A. CaBuuybka, B.B. Cmonii, 6.C.l'yces, A.l.
Bnossa, H0.B. Matyc // - K.: HYBIM Ykpainu, 2017.- 296 c.

2. AkMmuyK, A. 0. CyyacHa Tepmorpadina Ta nepcnekTueu ii 3acTocyBaHHA B obnacTi meguumHn /
A. 0. fAkumuyk // XlI BceykpaiHCbKa HayKOBO-MpaKTU4YHA KOHdepeHLuia CTyAeHTiB, acnipaHTiB Ta
Mmonoanx BYeHux «lMornag y manbytHe npunanobyaysaHHsa», 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. I., 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. EnekTpoHHuMi  pecypc:  https://worldvision.com.ua/articles/teplovidenie-sovremenniy-
instrument-obespecheniya-bezopasnosti

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

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

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

HaBYaNbHUNA KOHTEHT

5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLUMAIHM (OCBITHBOrO KOMNOHEHTA)

B pamKkax gucumnaiHM 3ann1aHoBaHO NPOBeAeHHA NeKUiMHMX, 1abOoPaTOPHMUX 3aHATb, HAaNUCAHHA
pedepaTy Ta CamMOCTiMHOI poboTU CTyAeHTIB. TeMu AMCUUNIHM B3aEMO3B’A3aHi, MaTepian BMBYAETLCA B
JIOTiIYHIM nocnigoBHOCTI. Ha NneKuiMHUX 3aHATTAX PO3KPMBAKOTLCA HAMBINbLL CYTTEBI TEOPETUYHI NMUTAHHS,
AKi  003BONAIOTL 3a6e3neynTn CTyAeHTamM MOMKAMBICTb FMOOKOro CamMoCTiIMHOMO BMBYEHHA BCbOrO
nporpamHoro martepiany. Temu Ta NopAAOK BUKOHAHHA 1abOPATOPHMUX 3aHATb CHGOPMOBAHO B /IOTiYHIN
NOCNiAOBHOCTI i MOBHICTIO Y3roAXylTbCA 3 METON AuCUMNAiIHK. JIeKuiliHi Ta NabopaTopHi 3HAHHA
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nornMbNI0IOTLCA LINAXOM CaMOCTIMHOT Pob0TU 3 BMKOPUCTAHHAM PEKOMEHAO0BAHOI AniTepaTypu Ta
rnobanbHoi mepesi Internet. 3aHATTA NPOBOAATLCA Y KOMN'IOTEPHIM NabopaTopii. /leKLii npoBoaATbLCA Y
BUrNAAI Npe3eHTalii TeopeTUYHOro maTtepiany 3 BMKOPUCTAHHAM iHTEPAKTMBHOI MyAbTUMeAiNHOT
AOWKN. JlTabopaTopHi 3aHATTA 3 BiANOBIAHOT TeMWN NPOBOAATLCA 3 BUKOPUCTAHHAM Tepmorpadis pisHOro
CNEeKTpasbHOro AianasoHy. 3aBAaHHA A0 [AOMAlLHbOI KOHTPO/AbHOI Ta Temu pedepaTiB €
iHOMBIAYAaNbHUMM [N KOXKHOrO CTyAeHTa. 3anik npoBoAUTbCA Yy KOMMN'tOTepHi nabopaTopii, AKMMK
CYNPOBOAKYETbCA Mpe3eHTalielo Wo Bignosigae Temi pedepaty. Benmka 4acTMHA METOANYHUX
MaTepianiB MICTUTbCA Y BULLLEBKA3aHIN MeTOAMYHIN NiTepaTypi.

NeKuiiHi 3aHATTA

Ne Ha3Ba Temu Ta nepenik OCHOBHUX NUTAHb
3/n (nepenik OUOGKMUYHUX 3ac0bi8 3 MOCUAAHHAM HA imepamypy)

1 Bctyn o tepmorpadii

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

Niteparypa: [1, 4, 7, 8]

2 CBiTOBiI fOCATHEHHA B ranysi iHppauepBOHOI TEXHIKM

Budu ma knacugpikayia 3acobis iHppayepsoHoi mepmoepadhii. Ceimosi nidepi 3 supobHUymMea
mennosisiliHux 3acobis.

NitepaTtypa: [1, 4-6].

3 dopmyBaHHA TenN10BUX 306parkeHb

Tennose sunNpoMiHOBAHHA. Baacmusocmi ammocgepu w000 nponycKkaHHA iHghpayepeoHo20
8UNPOMIHHOBAHHA.

NitepaTtypa: [1, 2, 6].

4 ®i3nyHi ocHoBu Tepmorpadii
3aKoHuU mennoeo2o sunpomiHeaHHA. Cnocobu nepedayi menna.
Nitepartypa: [1, 6, 7].

5 TennoBiisinHi cuctemu Ta npucTpoi
OcHosu nobyoosu mennosiziliHux cucmem. [MpuHyun pobomu cy4yacHux mepmoezpadgis.
Nitepatypa: [1, 7, 8].

6 TexHiuHi ocHoBU Tepmorpadii

Mpulimayi sunpomiH8aHHA ma ix Kaacugikayisa. lNMpuHyunu nobydosu npulimadie mensnoeozo
8UINPOMIHEHHA.

Nitepartypa: [11,12,15].

7 MpoBepeHHA gocnipKeHb meToaoMmM iHPpauepBoHoi Tepmorpadii
lpuHyunU oMpUMaHHA menao8ux 306paxeHb. YMosu nposedeHHs mernnosisiliHux 3(omMok.
Nitepatypa: [2, 3, 5-9].

8 BuKopucraHHA TennoBi30opiB y PisHUX ranysax

BuxkopucmaHHa memoody iHpppa4yepsoHOi mepmozpacgpii 8 MeOUuUUHI, eHepeemuui,
MawuHobyOyB8aHHI, 2eon0eii, NpoMuca1080cMi moujo.

Nitepatypa: [1,4_8].

9 3acrocyBaHHA iHPpauepBOHUX TepmorpadiB y HAyKOBUX [OCAIAKEHHAX
IHghpauepsoHa mepmoepaghia sk dodamkosuli iHCmpymeHm y NposedeHHi HayKo8UX
docnidxceHs. NpuKknadu nposedeHHA 00Cni0HCeHb.




NitepaTtypa: [2-4, 6-9].

10 |AHani3 TepmorpadiuHux 306parkeHb Ta rpadiuHUX gaHux
Budu mepmoepam. Po3nodin memnepamypHUX 1osi8 Ha nosepxHi 06 ekmy 00CniOHceHsb.
Nitepatypa: [2, 3, 5-8].

11 OcHoBu po60Tu 3 nporpamHum cepepgosuwem ThermaCAMTM Reporter Basic.
Bizyanizauyia ma epaghiyHe 8idobpaxceHHA mepmozpaghiyHUX OaHUX.
NitepaTtypa: [1-4].

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

MpUHUMN OTpMMaHHA TepMmonpodiniB 3 PiSHMX AINAHOK TEPMOrpamm Ta iX 3HaAYEHHA NpU
npoBeAeHHI aHanisy pesynbrarTis.

NitepaTtypa: [2, 3, 5].

13 OdopmneHHs 3BiTiB
OCHOBHi NOHATTA NPO 3BiT. 36eperKeHHA faHUX 3BiTIB TepmorpadivyHmMX 4oCniaKeHb.
NitepaTtypa: [2, 3, 6].

6. CamocrTiitHa po6oTa cTyaeHTa

Ne HasBsa Temu, WO BUHOCUTLCA Ha CAMOCTiliHe onpauoBaHHA
3/n (3a80aHHA Ha CPC)

1 Mpomuncnose BUKOPUCTaHHA Tepmorpadii (eHepretTuka, KOHTPOJb POBGOTM MNPOMUCIOBOIO
obnagHaHHA, Towo).

2 Micue Ta posb MeanyHoi TepmorpadivyHoi AiarHOCTUKKN cepep, iHWNX AiarHOCTUYHUX MEeTO/,iB.

3 BuKopucTaHHa TennobavyeHHA y BiiCbKOBIM cnpasi.

S

OCHOBHI TEeXHONOriYHi 3acagu BUIOTOBAEHHA HAMIBPOBIAHMKOBUX MNPWAAALIB ANA  CUCTEM
iHbpauyepBOHOTO NPU3HAYEHHA.

di3nka poToonopis, iXx OCHOBHI NapameTpu, maTepianm Ana BUroTOBAEHHS.

TepMoenekTpuyHi Ta NipoeneKkTPUYHI NpUiMaYi BUNPOMIHIOBAHHA.

AHani3 cy4acHux 3acobiB TENNOBI3IMHUX AOCNIOKEHD.

Ornsg cy4acHoro ctaHy po3pobku Ta MPOMUCIOBUX BUAIB TEMNI0BI30PIB.

O | 0| N o | wu;

MaTpuyHi poTonpmuinmanbHi NPUCTPOI.

10 |OcCHOBHI NpPUHUMNM NPOBeAEHHA TepMOorpadiyHUX A0CNiAXKEHb.

11 |MeToamMuHi acnekTn NpoBeAeHHA TepMorpadiyHnx A0CNiAXKeHb.

Pedepar

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

MpaBuna BiaBiAYBaHHA 3aHATb
CTtyaeHTam peKoMeHAOYETbCA BiABiAyBATU 3aHATTA.

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




MpaBnaa 3aXuCTy CAaMOCTIMHUX Ta AOMALUHIX KOHTPO/IbHUX POBIT cTyaeHTIB
BWKOHaHi camocTilHi Ta AOMaLLHI KOHTPO/bHI POBOTU CTYAEHTIB HAaACWUIAIOTLCA Ha €N1eKTPOHHY NoLWTY
BMKNagaua.

MpaBuna npusHavyeHHA 3a0X04yBaZibHUX Ta WITpadHUX 6anis

AKTMBHICTb Ha 3aHATTAX +3 6anu

HecBoeyacHa (nisHiwe Ha 1 TMXAeHb) 3aada pedepaTty 6e3 noBaxKHOT NpuUKHK -5 Banis
BVKOHaAHHA 3aBAaHHA NigBuULEHOI cknagHocTi +10 6anis

NoniTnkKa wWopa0 akagemiyHoi aobpoyecHocCTi

MoniTMka Ta MpPUHUMNM aKagemidyHoi pgobpouyecHocTi BM3HauveHi y posaini 3 KopeKcy uJecTi
HauioHanbHoOro TtexHiyHoro yHiBepcuteTy YKpaiHMm «KUIBCbKUIM MOMITEXHIYHWUIM iHCTUTYT iMmeHi Irops
Cikopcbkoro». [letanbHiwe: https://kpi.ua/code.

Hopmu eTMUYHOI noBeAiHKK

Hopmu eTMYHOI noBeaiHKKN CTYAEHTIB | NpaLiBHMKIB BU3HAYeHi y po3aini 2 Kogekcy yecTi HauioHanbHoOro
TEXHIYHOTO yHiBepcuTeTy YKpaiHn « KUIBCbKUI NONITEXHIYHUI iHCTUTYT iMeHi Iropsa CiKopcbKoro».
MeTanbHiwe: https://kpi.ua/code.

Mpoueaypa ocKap}KeHHA pe3ynbTaTiB KOHTPO/IbHUX 3aX0A4iB

CTyLeHTUM MaloTb MOXAMBICTb MNIAHATU OyAb-fKe MUTAHHA, SIKe CTOCYETbCA NPouEeAypPU KOHTPOJIbHUX
3ax04iB Ta O4iKyBaTM, WO BOHO Oyae PO3rNsSHYTO 3rigHO i3 Hanepes BM3HAYEHUMM MNpoLesypPamu.
CTyLeHTM MalTb MNPaBO  OCKAPXMTM  pe3ynbTaTM  KOHTPO/JbHWUX 3axoais, ane o060B’A3KOBO
apryMeHTOBaHO, MOACHMBLUM 3 SKUM KPUTEPIEM He MOroAXKyHTbCA BiAMNOBIAHO A0 OLIHOYHOrO AMCTa
Ta/abo 3ayBarKeHb.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBY4aHHA (PCO)

MomoyHuili KOHMPOAbL: cCamocTiliHa poboTa CTyAeHTa, MOAY/IbHA KOHTPO/IbHA PoboTa
KaneHdapHuli KOHMPOAbL: NPOBOAUTLCA ABiYi HA CEMECTP AK MOHITOPUHI MOTOYHOIO CTaHYy BUKOHAHHSA
BUMOT cunabycy.

Kputepin

Mepwa
aTecTauis

Apyra
aTtecTauis

TepmiH atecTauy,ii

8-UN TUXKAEHb

14-nit TUXKAEHDb

Ymosu MOTOYHWUI PEUTUHT >12 6anis >24 banis
TPUMAHHSA o "
oTpuma MoToYHUI CamocrTiliHa poboTa + +
arecTavuii o .
4 KOHTPO/IbHUM 3axif, cTyaeHTa 1-3
MoToYHUI CamocrTiliHa poboTa - +
KOHTPO/IbHUI 3axig, CTyaeHTa 4-6
MoToYHUI MogaynbHa KOHTPOJIbHA + +
KOHTPO/IbHUI 3axig, poboTa

Cemecmpoesuii KOHMpPOonb: 3a1iK
Ymoeu donycky 0o cemecmpoeo20 KOHMPOIIo.

0O6o08’a3Koai:

BMKOHaHi camocTinHi poboTK
BuKoHaHa AOMaLLIHA KOHTPObHA poboTa (pedepar)
MoTo4yHnit pertuHr RD > 39 6anis

Heobos'a3kosi:

AKTUBHICTb Ha 3aHATTAX




Cuctema penTUHrosmux 6anis

CamocTiHi pobotn cTyaeHTa cHOPMOBAHO TaK, WO iX 3aBAaHHSA CNPUAKOTbL HaBMYKam MNPaBUIbHOI
rpadiyHOi NpeseHTaLii eKCNepUMEHTaNbHUX AaHUX, WO € BaXK/NBUM AN iX NOAANbLIOro NpeacTaBAeHHA
Y KYPCOBMX Ta MariCTepCbKUX AncepTraLiax.

MoaynbHa KOHTpO/ibHa poboTa npoBoAuTbCA Y GOPMi ABOX KOHTPO/IbHUX PobiT Ha MK y Komn'toTepHin
ayanTopii nig Yac atectauiiHUX TUMKHIB.

YMOBOI AO0MYCKY A0 CEMECTPOBOrO KOHTPOJIKO € BMKOHAHHA YCiX NMOTOMHWUX KOHTPOJIbHUX 3axoAiB Ta
penTuHr binbwunin 3a 39 6anis. Ha ocCTaHHbOMY 3a PO3KAaAOM 3aHATTI NPOBOAUTLCS CEMECTPOBA
aTecTauifa y BUrnagi 3axucty 40MaLlHbOi KOHTPO/IbHOT po60THM Ta YCHOTO 3anikKy.

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 AKTUBHICTb Ha 3aHATTAX 10 1 10 10

3 MoaynbHa KOHTpobHa poboTa 10 |5 2 10

4 BMKOHaHHA A0MaLWHbOI KOHTPOAbHOT PO6OTH 20 20 1 20

5 3anik 25 |25 1 25

Bcboro 100

Tabnuya eidnogioHocmi pelimuHaoeux 6anie oyiHKam 3a yHisepcumemcobKow WKAnAoK:

Kinbkicme 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe pnobpe
84-75 [dobpe
74-65 3a10Bi/IbHO
64-60 JocTtaTtHbO
MeHwe 60 He3aao0BinbHO
He BMKOHaHi ymoBM gonycky He ponyuweHo

9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBiTHbOro KOMNOHEHTA)

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

=

®i3nyHi ocHoBK Tepmorpadii.
OCHOBHI }i3NKO-TEXHIYHI XapPaKTEPUCTUKM CyHaCHUX TEMNOBI3OpIB.
doToeneKTpuyHi ABULLA B TBEPAUX Tinax, GOTONPOBIAHICTb.
MpniMadi ONTUYHOrO BUNPOMIHIOBAHHSA; poTONPUIMMaYi, MapameTpu 1 XxapaKTePUCTUKN.
Knacuoikauia poTonpurinmadis Ta ix OCHOBHI XapaKTepPUCTUKN.
doToonipn, CTPYKTYypa, OCHOBHI NPUHLUNK POBOTH, MapamMeTpPu, XapaKTEPUCTUKN.
doTtoaioagn, dotoTpaHamuctopn. OCHOBHI NapamMeTpu Ta iX XapaKTEPUCTUKN.
OaHoenemMeHTHI, baratoeneMeHTHI npuiimadi iHppa4yepBOHOro BUNPOMIHIOBAHHA.
OCHOBHI BiOMOCTi NPO KOHCTPYKLLit0 BUPO6iB MiIKpOPOTOENEKTPOHIKN.

. doTonpunmadi Ha OCHOBI repmaHito.

. doTonpumadi Ha OCHOBI KpeMHito.

. ®doTonpuiMMmadi Ha OCHOBI LIMPOKO3OHHUX HaNIBNPOBIAHMKIB (ranii-muw aK, ranin-muul ak-
docdop, ranin-iHain-apceHia).

. doTonpuinmadi Ha OCHOBI apceHiay rannito.

. bBaratoenemeHTHi niHiMyaTi Ta MaTpUYHiI poTONPMMMaUi.
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15. doTonpuiimadi Ha OCHOBI TEPMICTOPHUX BONOMETPIB.

16. CyyacHMM cTaH po3poboK Ta NPOMWUCAOBOrO BMMYCKY MNpUMMadiB  iHpavepBOHOro
BUMPOMIHIOBAHHA.

17. TennosisiliHi meToAM AiarHOCTUKM MPOMMUCAOBOro 0b1aiHaHHA.

18. TennosisiliHi meToan MeANYHOI AiarHOCTUKM.

19. 3acToCcyBaHHA TENOBI3IMHUX CUCTEM A5 HAYKOBUX AOC/iAMXKEHD.

20. 3acTocyBaHHS TEMIOBI3IMHUX cUCTEM ANA PO3BIAKM KOPUCHUX KOMAAMUH.

21. 3acTOCYyBaHHA TENIOBI3iIMHUX CUCTEM Y BilACbKOBII CNpPaBi.

22. 3aCTOCYBaHHA TEMN/I0BI3IMHNUX CUCTEM Y CiIbCbKOMY FOCMOAAPCTBI

23. MeTtoam 06pobKku TepmorpadiyHmx 306parkeHsb.

24. CTpyKTypa NpoAayKLii OCHOBHMUX KpaiH-BUPOOHMKIB MiKPODOTOENEKTPOHIKM.

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

YxBaneHo Kadeapor 3aranbHoi isMKM Ta mogentoBaHHa ¢isMuHMX npouecie (npotokon Ne 06-23 Big
07.06.2023p.)

NoroaykeHo MeToan4yHO Komicieto DisuKko-matematmyHoro ¢pakynbtety (npotokon Ne 10 Big 27.06.2023p.)



