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I[TEPEIMOBA

OcaiTHhO-HaykoBa mporpama (OHII) «IIpuknaana ¢i3zuka Ta HaHOMaTEPIaIK» JJIS MiATOTOBKU
3100yBayiB BHUINOI OCBITH TPeTHOro (OCBITHHO-HAYKOBOT'O) PiBHA 3a crelianbHicTio E6 IpukiagHa
¢di3uka Ta HaHOMaTtepiaau MIicTHTh oOcsar kpeauTiB €EKTC, HeoOXigHui 171 3100yTTS BiAMOBITHOTO
CTYIIEHS BUIIOI OCBITH; NEPENIK KOMIETEHTHOCTEH BHUIYCKHMKA; HOPMATHUBHUI 3MICT HIATOTOBKHU
3100yBayiB BUIIIOi OCBITH, CHOPMYJIHOBAHUN y TEPMIHAX PE3YyJIbTAaTIB HABUYAHHS; BUMOTH /10 HASIBHOCTI

CHUCTEMHU BHYTPIITHBOT'O 3a0€3MEeUEHHS SIKOCTI BUIIIOT OCBITH.

OcBiTHRO-HayKoOBa mporpama «lIpuknamHa ¢izuka Ta HaHOMATEpiaaw» MIATOTOBKH (haxiBIliB
TpeThoro (OCBITHHO-HAYKOBOTO) PiBHS BHUINOI OCBITH 3a crerianbHicTio E6 [lpukinamna ¢isuka ta

HaHOMaTepiaau po3podsieHa poOOUOr0 IPYIIOK0 Y CKITAII:

1.

Yepke3 Pagion I'eopriiioBuu — noktop ¢iz.-maT. Hayk, mnpodecop, npodecop kadeapu
TEPMOETEKTPUKU Ta MEANYHOT Q13uKku — capanm OHII,

I'osoBaubkuii Bosogumup AnaTtotiioBu4 — 10kTOop (Pi3.-Mat. HayK, mpodecop, mpodecop
Kadeapu TepMOCTIEKTPUKHU Ta MEAUIHOT (Pi3HKH;

Maxaneup Ouaexcanap MuxaiijioBuu — noktop ¢iz.-maT. Hayk, npodecop, mnpodecop
Kadeapr TEPMOCTIECKTPUKHU Ta MEAUIHOI (Pi3HKH

KoncrantunoBuu IBan AypesoBu4 — kauauaat §i3.-mat. HayK, TOIEHT, TOIEHT Kadeapu
TEPMOETIEKTPUKU Ta MEAUYHOT (P13UKH;

Jlnucbko BanenTun BasepiiioBuy — xanguaar ¢i3.-maT. HayK, B.0. JUpekTopa [HCTUTYTY
tepmoenektpuku HAH VYkpainu ta MOH VYkpainu (creiikxonaep);

Huxupyii Jlwwoomup IBaHoBHY — kanaunmat ¢i3MKO-MaTeMaTUYHUX Hayk, mpodecop,
3aBigyBad kadenpu ¢izuku 1 Ximii TBepaoro Tima IIpukapmaTchKoro HailiOHAJIBHOTO
yHiBepcutety imeHi Bacuns Credanuka (cTerikxonuep);

Kopon Mukona MukosnaiioBu4 — 37100yBad TpeTboro (OCBITHBO-HAYKOBOTO) PiBHSI BUIIO]
oceitu OHII Tlpuxknagna ¢isuka Ta HaHOMarepianu 3a creuianbHicTiIO 105 Ilpuknanna
¢13uKa Ta HaHOMaTepianu Tany3i 3HaHb 10 [IpupogHudi HayKu;

Boiiuyk Bagum BitagiiioBuu — 3100yBay TpeThoro (OCBITHRO-HAYKOBOTO) PiBHS BHIIOi
ociTn OHII Ilpuknagna ¢izuka Ta HaHOMartepianu 3a creuianbHicTio 105 Tlpukiamna
¢13uKa Ta HaHOMaTepianu Tany3i 3HaHb 10 [IpupogHuyi Hayku;

CreiikxoJaepu:
Jlucbko BasenTun BanepiiioBuu — kanaunat ¢iz.-mat. Hayk, B.O. AUpeKkTopa [HCTUTYTY
tepmoenexktpuku HAHY ta MOHY
Huxupyii JIiooomup IBanoBHMY — kaHmuaar ¢i3MKo-MaTeMaTHUYHHX HayK, Ipodecop,
3aBimyBau Kadeapu ¢isukm i1 Ximii TBepgoro Tina IIpmkapmaTchKOro HaIiOHAaJIBLHOTO
yHiBepcuTeTy iMeH1 Bacuns Credannka
Kopon Muxkosa MukosaaiioBu4 — 3100yBad TpeTboro (OCBITHbO-HAYKOBOTO) PiBHS BHUIOT
ocitu OHII Ilpuxnagna ¢isuka Ta Hanomatepianu 3a crneuianbHicTio 105 Ilpuknanna
¢13uka Ta HaHOMaTepianu rany3i 3HaHb 10 [IpupogHuyi Hayk



[Hdopmaltis npo ckiag NPOEKTHOT TPYMH:

[pi3Bume, im’s1, | HaiiMeHyBaHHS HaiimenyBanns Haykoswuit Crax Bimomocrti mpo
1o OaThKOBI mocaju, Micte 3aKiaay, SKAn CTymiHb, mu(pp i | HaykoBo- | IH(opMaris npo HAYKOBY HisITBHICTH (OCHOBHI ITyOJIiKaIlii 3a HAPSMOM, T ABUIICHHS
KepiBHHKA Ta pobotu 3aKiHYUB HallMeHyBaHHS Iearori | HayKOBO-JOCHiZHA po0OoTa, y9acTs Y KOH(EpEeHIisfX i ceMiHapax, poboTa 3 KBaJiQikarii
YIICHIB MPOEKTHOI BUKJamad, pik, HayKOBOL YHOI acmipaHTaM¥ Ta JOKTOPaHTaMH, KEPIBHULITBO HAYKOBOIO POOOTOIO BUKJIa/1a4a
rpynu CHeLiaJIbHICTh, CreniagbHOCTI, Ta/abo CTYJICHTIB) (naiimeH. 3akiany,
kBaidikaris TeMa aucepralii, | HayKoBOi BUJ JOKYMEHTA,
3riiHO 3 BYEHE 3BaHHA, 32 | poboTn TeMa, JlaTa Buaaqi)
JIOKYMEHTOM TPO | SIKO0 Kaeaporo
BUIIY OCBITY* (crienianpHICTIO)
MIPUCBOEHO
Kepignux npoekmmnoi zpynu
YepkesPagion Ipodecop YepHiBeubkuit Joxkrop ¢izuko- 23 p. Po30in monozpadghii: Vitalii Semeshkin and Radion Cherkez. Relationship | Otpumano BueHe
TeopriiioBu4 kadenpu JeprKaBHUN MaTeMaTUYHHX of non-equilibrium thermodynamics in the heterogeneous permeable | 3Banus mpodecopa
TEPMOEIIEKTPUK YVHIBEpCHTET, HayK, aurioM JIJ1 thermoelements. Chapter «Physical and mathematical sciences» // Science, Kadenpu
1 Ta MEIUYIHOT JTATLIOM Ne 002745, technology and innovation in the modern world: Scientific monograph. | tepmoenexkrpuku ta
¢bizuku crerianicra 21.11.2013p., Riga, Latvia: Baltija Publishing, 2023. P.1- 33. (4,125 mpyk. apk.) ISBN: | meanuHoi (i3ukw,
HHI®TKH PH Ne10634521, CHeLiabHICTh 978-9934-26-364-4, https://doi.org/10.30525/978-9934-26-364-4-1 atecrtat All
Yepniserpkoro | 1998 pik, ¢isuka, | 01.04.01 — disuka http://www.baltijapublishing.lv/omp/index.php/bp/catalog/book/389 Ne 006402 Bin
HalliOHAIBHOTO KkBanmiikaris — NpUIIaIIB, OcHosHi nyonikauyii: 25.06.2024 p.
YHIBEPCUTETY (bi3UK-TOCTITHUK €JIEMEHTIB 1 1. Kwmeseupkuii O.C., Yepkes P.I'. Mazap 1O.1. Ouinka edpextuBHocti | Kypcu migBuiueHHs
imeni Opis CHCTEM, Ha3Ba YaCTMHHOTO BHIQJIKy IIPOLECIB TEIJIOMAcOOOMiHY MIDK TEIIOBUMU kBanmidikarii B
®enpkoBHYa JUcepTanii : HacocamH i pyxomoro pedoBrnHOI0. YactuHa 4.Tepmoenekrpuka, 2023, Ne | YHY 327.01.2025-
«Di3nyHi MeToIu 4, c. 68-78. ISSN: 1726-7714. http://jte.ite.cv.ua/index.php/jt/article/view/144 07.02.2025 p.,
T ABUIICHHAS 2. UYepxkes P.I'. [lopy6anwmit O.M., XKykosa A.C., Ay6inia M.O., [lanactox | Haka3z UHY Ne 24
e(EKTHBHOCTI H.B. Komm'roTepHe TmpoeKTyBaHHS MPOHUKHHX (yHKIioHampHO- | Bix 23.01.2025 p.
TIPOHUKHUX TPaJi€eHTHHX MaTepialiB Uil TepMmoeneMeHTiB B pexumi reHepanii | (3 xpegutu €KTC)
TEPMOCIICMEHTIB» enekTpuyHOi eHeprii. Tepmoenektpuka, 2023, Ne 3, c. 24-32. ISSN: 1726-

npodecop kadenpu
TEPMOCIICKTPUKH Ta
MeInIHOT (i3uKH,
arectat All
Ne006402 Big
02.10.2024 p.

7714. http://jte.ite.cv.ua/index.php/jt/article/view/140

3. Duncan Zavanelli, Alexander Proschel, Joshua Winograd, Radion
Cherkez et all. When Power Factor supersedes zT to determine power in a
thermocouple // Journal of Applied Physics. 2022. Vol.131, Issuell. P.
115101.
https://aip.scitation.org/doi/abs/10.1063/5.0076742?journal Code=jap

4. Cherkez, R., Zhukova, A., Izvak, Y., Cherkez, M., Stefuk, A. Theoretical
investigation of permeable segmented generator thermoelement on the base
of Bi-Te, Pb-Te, Si-Ge / Physics and Chemistry of Solid Statet, 2022, 23(4),
pp. 647-651.
https://journals.pnu.edu.ua/index.php/pcss/article/view/5822/6683

5. Anarnuyk JLI., Buxop JI.M., Konyp M.IL., Ky3s P.B., Uepke3 P.I'.
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http://www.baltijapublishing.lv/omp/index.php/bp/catalog/book/389
http://jte.ite.cv.ua/index.php/jt/article/view/144
http://jte.ite.cv.ua/index.php/jt/article/view/140
https://journals.pnu.edu.ua/index.php/pcss/article/view/5822/6683

[MopiBHANBHMI aHAJI3 TEPMOEJEKTPUYHUX IEPETBOPIOBaYiB eHeprii 3
MIPOHUKHUMHU Ta CYILTEHUME TepMoeneMenTamu // Tepmoenekrpuka. 2021.
Ne2. C.55-70. http://jt.inst.cv.ua/jt/jt 2021 _02_uk.pdf

6. Cherkez R.G. , Lastivka M.S., Gukova A.S. Optimization of the
efficiency of permeable thermoelectric elements for air conditioner
applicatons// Physics and Chemistry of Solid State. 2021.Vol. 22, Ne 2. P.
269 - 277.
https://journals.pnu.edu.ua/index.php/pcss/article/view/4747/5505
Yuacmev y konghepenuyinx i ceminapax:

1. Cherkez R. Capabilities of permeable thermoelectric elements // 18™
International Balkan Workshop on Applied Physics. — Constanta, Romania,
July 10-13, 2018. — Book of Abstracts. — P. 49.

2. Konstantinovich I.A., Konstantinovich A.V., Cherkez R.G. On the
efficiency of gyrotropic thermoelements in cooling mode // 20"
International Balkan Workshop on Applied Physics. — Constanta, Romania,
July 12-15, 2022. — Book of Abstracts. — P. 131.

3. Radion CHERKEZ, Anna Gukova, Dmytro Shcherbatyi, Stefyuk
Vladislav. Possibility of permeable thermoelements to increase the
thermoelectric efficiemcy. International Balkan Workshop on Applied
Physics and Materials Science. 12-15 July 2022 Constanta, ROMANIA. —
Book of Abstracts. — P. 109.

Memoouuni po3pooku:

1. Komm’rotepHe Marepiano3HaBcTBO. MeTonuuHi pekoMeHAalil 1o
nabopatopuux pobir / yii.: Yepkes P.I'. — UepwniBmi: YepHiBeubkuii
HaIllOHANBHUH yHiBepcuteT, 2022. — 120 c.
https://drive.google.com/file/d/1dJ5SxmyMa0BuHKIMqviZjgJJ6FobF1n2/
view?usp=share_link

2. Komm’roTepHe MpOEKTYBaHHS TEPMOCIEKTPHYHUX MEPEeTBOPIOBAYIB
eHeprii. MeToauuHi pe-KoMeHaaIli1 1o 1abopatopHUX poOiT / yki.: Jymans
B.O., Yepkes P.I'. — Yepnismi: Pyra, 2019. — 56 c.
https://drive.google.com/drive/u/1/folders/1cXvMIKW1L hh-
02DKO0z3_URxzasn24fTX

Ilamenmu:

1. Tlatent Ykpainu Ha KopucHy Moxenb 153658 Vkpaina, MIIK HOIN
10/00. Tepmoenextpuunuii neperBoproBad / Uepkes P.I'., Jlimimax B.H.
UYepHiBeubknil HallioOHATbHHUN yHiBepcuteT iMmeHi Opis dempkoBndya. -
Ne u202204189; 3asBi. 10.08.2023; omy6mn. 09.08.2023, Brom. Ne 32/2023.
https://sis.nipo.gov.ua/uk/search/detail/1753480/

2. larent VYkpainu Ha KopucHy Monenb 148919 Vkpaina, MIIK
HO01L35/00. Ipuctpiit st KOHAXIIFOBAHHS TOBITPs aBTOMOO1s / Yepkes
P.I'. YepniBenpbkuit HanioHAIBHUHN yHiBepcuTeT iMeHi IOpis denpkoBuya.
- Ne u202102487; 3asien. 11.05.2021; omy6u. 29.09.2021, Bron. Ne 39/2021.
https://sis.nipo.gov.ua/uk/search/detail/1629059/
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Haykoeo-0ocniona poooma:

- KepiBHEK HayKOBHX POOIT CTYICHTIB Ta aCHipaHTIB.

- HaykoBuii kepiBHHK [OOCTDKCHP TIO JCpKOIOKETHIH Temi 3a
¢inancyBaras MOHY: «IIpoHHKHI TepMOENEKTPHUYHI NEpETBOPIOBAUi
eHeprii Ta pamioHansHi 061acTi ix BukopucTanasm» (2020-2022 pp.).

- Excriept Hamionaneroro goumy mocmimkens Ykpainu https://nrfu.org.ua/
- Excrmepr mpoekTiB  KOHKypCY HAayKOBHX Ta HayKOBO-TCXHITHHX
(excmepuMeHTabHUX) poOIT 3a OromkerHor mnporpamord KITKBK
6541230 na 2023-2024 poxu «IlinTpuMKa pPO3BUTKY IPIOPUTETHUX
HarnpsMiB HaAyKOBUX JOCIIKeHb» HarioHanbHOT akanemil Hayk YKpaiHu
(https://nas.gov.ua)

Hianvuicms 3a cneyianvhicmio y gpopmi ywacmi y npogpecitinux ma/aoo
2POMAOCbKUX 00’ EOHAHHAX

Unen-kopecnoHAeHT MixHapoaHoi TepmoenekTpruaHOi AkageMii 3

2011 p.

UneH pemakiiitHoi KoJierii Mi>kKHapOJHOTO HAyKOBOTO XKypHaTy «Journal
of Thermoelectricity», sSKuif BUIA€ThCS YKPAiHCHKOIO Ta aHTIIIHCHKOIO
MOBAaMH Ta IHACKCYETHCS Y MIKHAPOIHIH 0a3i maHuUX Scopus
(http://jte.ite.cv.ua/, https://www.scopus.com/sourceid/21100260918)

Ynenu npoekmuoi cpynu

TonoBanbkmii
Bosogumup
AHaToJiiioBHY

Ipodecop
Kadenpu
TEPMOEIEKTPUK
M Ta MEIUYHOL
¢bizuku
HHI®TKH
YepHiBEIBKOTO
HalliOHAIBHOTO
YHIBEPCUTETY
imeni FOpis
denpkoBrYa
(turatH.)

YepHiBenbKHi
Jlep>KaBHAN
YHIBEpCHUTET

opzeHa
Tpynosoro
UYepBoHOrO
IIpamnopa,
Hunnom 3
BiJ3HAKOIO
JKB-1 Ne126714,
06.07.1985 p.,
CHeiaJIbHICTD —
¢izuxa,

KBaiQikaris —

¢i3uk, BUKIaga4q

Joxrop ¢izuko-
MaTeMaTHIHUX
Hayk, nqurioM ]
Ne002062,
BAK VYkpaiuu Bif
12.12.01,
crierianbHicTh01.
04.02 —
TEOpeTHYHa
¢izuka,
TeMa auceprarii
«B3aemonis
KBa319aCTHHOK Y
CKJIaTHUX
HAITiBIIPOB1THUKO
BHUX
HAHOTETEPOCTPYK
Typax»,
ITpodecop
kadenpu
TEOPETUIHOL
¢i3uku, arecTar

37 p.

OcnogHni nyonikauyii:

1. Holovatsky V., Holovatskyi I., Holovatska Ya., Struk Ya. Oscillations
of the resonant elastic pendulum. Physics and Educational Technology,
2023, 1, 10-17.

https://doi.org/10.32782/pet-2023-1-2
https://archer.chnu.edu.ua/xmlui/handle/123456789/8896

2. B. Tonosanpkuii, 1. Tomosanpkuii, C. ['oHuapyk BmineB marxiTHOro
OJIsl Ha ONITHYHI BIACTUBOCTI KBaHTOBUX TO4OK THy II ( ehext AapoHosa
— boma ) The magnetic field effect on the optical properties of type II
quantum dots (Aharonov—-Bohm effect ). ®i3uka Ta OCBiTHI TEXHOJIOTII.
2023,3, 18-30. Physics and Educational Technology, 2023, 3, 18-30.
https://doi.org/10.32782/pet-2023-3-3
https://archer.chnu.edu.ua/xmlui/handle/123456789/8925

3. Chubrei M. V., Holovatsky V. A., Holovatska N. H. Optical absorption
in core-shell quantum antidot with donor impurity under applied co-
directed electric and magnetic fields. Mol Cryst Liq Cryst., 2024, 768, 3,
40-49.

https://doi.org/10.1080/15421406.2023.2253609
https://www.tandfonline.com/doi/abs/10.1080/15421406.2023.2253609
https://archer.chnu.edu.ua/xmlui/handle/123456789/7622

4. V. A. Holovatsky, 1. V. Holovatskyi, and C. A. Duque, “Electric field
effect on the absorption coefficient of hemispherical quantum dots,” Mol.

[Ipoiimos
CTaXXyBaHHS B
IHcTuTyTi
TEPMOEIIEKTPUKH
HAH VYkpaiau Ta
MOH VYxkpainu 3
17.10.2024 p. o
27.12.2024 p. (6
kpeautiB €EKTC),
Haka3z YHY Ne 126-
k Bix 15.10.2024 p.,
nosinka Ne 01/05
Bix 06.01.2025 p.,
TeMa CTa)XyBaHHS:
«Bnockonanenus
npodeciitnoi
MMATOTOBKH
HIISIXOM
MOTJINONICHHS 1
PO3IIMPEHHS
npodeciiHnx
3HaHb, YMIHb i
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https://nrfu.org.ua/
https://nas.gov.ua/
https://www.scopus.com/sourceid/21100260918
https://doi.org/10.32782/pet-2023-1-2
https://archer.chnu.edu.ua/xmlui/handle/123456789/8896
https://doi.org/10.32782/pet-2023-3-3
https://archer.chnu.edu.ua/xmlui/handle/123456789/8925
https://doi.org/10.1080/15421406.2023.2253609
https://www.tandfonline.com/doi/abs/10.1080/15421406.2023.2253609
https://archer.chnu.edu.ua/xmlui/handle/123456789/7622

12I1TP Ne004878
Bix 21.06.07p.

Cryst. Lig. Cryst., 2024, 768, 14, 718-728.
https://doi.org/10.1080/15421406.2024.2358731
https://www.tandfonline.com/doi/full/10.1080/15421406.2024.2358731

5. V. A. Holovatsky, V. V Yarema, and N. H. Holovatska, “Theory of
electric field effect on the optical properties of elliptical quantum wire,”
Mol. Cryst. Lig. Cryst., 2024, 768,15, 729-736.
https://doi.org/10.1080/15421406.2024.2358733
https://www.tandfonline.com/doi/abs/10.1080/15421406.2024.2358733
https://archer.chnu.edu.ua/xmlui/handle/123456789/4954

Yuacmev y konghepenuinx i ceminapax:

1. Holovatsky V.A., Chubrei M.V. Optical absorption in core-shell
quantum antidot under applied co-directed electric and magnetic fields //
International Research and Practice Conference "Nanotechnologies and
Nanomaterials": abstracts book. August 25 — 27. — Lviv., 2021. — P.430.

2. Holovatsky V.A., Chubrei M.V. Optical absorption in core-shell
quantum antidot under applied co-directed electric and magnetic fields //
International Research and Practice Conference “"Nanotechnologies and
Nanomaterials": abstracts book. August 25 — 27. — Lviv., 2021. — P.430.

3. TonoBampkuii B. A., Uyopeit M. B., l'oruapyx C. I'. B marHiTHOTO
MOJIsl Ha ONTHYHI BiIacTUBOCTI KBaHTOBOI Touku II tumy ZnTe/CdSe,
Marepianu XI mixkHapoaHoi HaykoBoi koH(pepennii PHAOIIM-2022, 1-5
gepBHs 2022, JIynpk, C.43.
https://archer.chnu.edu.ua/xmlui/handle/123456789/4970

4. Holovatsky V.A., Chubrei M.V., Dugue C.A. Magnetic field effect on
the optical properties core-shell type 11 quantum dot//International Research
and Practice Conference "Nanotechnologies and Nanomaterials NANO-
2022": abstracts book. August 25 — 27. — Lviv., 2022. — P.452.
https://archer.chnu.edu.ua/xmlui/handle/123456789/4971

5. Chubrei M.V., Holovatsky V.A., Holovatska N.H. Optical absorption in
core-shell quantum antidot with donor impurity under applied co-directed
electric and magnetic fields//International Research and Practice
Conference "Nanotechnologies and Nanomaterials NANO-2022": abstracts
book. August 25 — 27. — Lviv., 2022. — P.453.
https://archer.chnu.edu.ua/xmlui/handle/123456789/4972

6. Chubrei M.V., Holovatsky V.A., Holovatska N.H. Optical absorption in
core-shell quantum antidot with donor impurity under applied co-directed
electric and magnetic fields//International Research and Practice
Conference "Nanotechnologies and Nanomaterials NANO-2022": abstracts
book. August 25 — 27. — Lviv., 2022. — P.453.
https://archer.chnu.edu.ua/xmlui/handle/123456789/4972

Memoouuni po3poodxu:
1. Meronvka BUKIanaHHs (Di3UKO-TEXHITHUX JUCIUILIIH y BUIIIH IIKOJI:
METONMYHI pekoMeHpamii. / ykin.: [omoBampkuéi B.A. — UepHiBii:

HaBHYOK 3 METOIO
BUKOPHCTAHHS B
HayKOBiH Ta
TeqarorivyHii
TISTTBHOCTI.



https://doi.org/10.1080/15421406.2024.2358731
https://www.tandfonline.com/doi/full/10.1080/15421406.2024.2358731
https://doi.org/10.1080/15421406.2024.2358733
https://www.tandfonline.com/doi/abs/10.1080/15421406.2024.2358733
https://archer.chnu.edu.ua/xmlui/handle/123456789/4954
https://archer.chnu.edu.ua/xmlui/handle/123456789/4970
https://archer.chnu.edu.ua/xmlui/handle/123456789/4971
https://archer.chnu.edu.ua/xmlui/handle/123456789/4972
https://archer.chnu.edu.ua/xmlui/handle/123456789/4972

YepHiBeubKuit Hall. YH-T, 2022. - 69 c.
(https://archer.chnu.edu.ua/xmlui/handle/123456789/3567)

2. Teopis #imoBipHOCTI Ha ocHOBI Wolfram Mathematica: HaBuambHUIt
mocioruk / yki. omoampkmit B. A., Tomoaumpkmii [.B. — YepHiBmi:
UYepHiBeubkuit HaIl. VH-T, 2024. - 204 c.
https://archer.chnu.edu.ua/xmlui/handle/123456789/11555 (Pimenus
BuecHoi  pamm  HHI®TKH:  https://drive.google.com/file/d/1Dm_-
YO9a3WOtL5nE69P5PmMoZ_whJyWPp/view?usp=sharing)

Ilamenmu:

1. Mar. u 202100706 MIIK51 C30B 11/00. CIIOCIbE OTPUMAHHS
MOHOKPUCTAJIB TIInSnS4 // IOpuenko O.M., Ilickau JI.B., Llicap
0.B, Kopmoin XK.O., Marpkie O.0., Pemetnsik C.O., 'onoBanekuit B.A. —
Ne 147877; — 3asBn. 17.02.2021. ony6u1. 16.06.2021, Bron. Ne 24.

2. ITar. u 202100731 MIIK51 C30B 11/00. CIIOCIb OTPUMAHHA
MOHOKPUCTAJIB TlInGe2Se6 // FOpuerko O.M., ITickau JI.B., Licap
0.B, Kopmom X.O., Manpkis O.0., Pemrernsik C.O., 'onoBampkuiit B.A. —
Ne 147879; — zasBn. 18.02.2021. omy6m. 16.06.2021, Brom. Ne 24.
Haykoeo-0ocniona poboma:

- KepiBHHMK HayKOBHX pOOIT CTYJICHTIB Ta acIipaHTiB.

- ONOHEHT AOKTOPCHKOI AUCEePTaLlii:

JlynboB Cepriii BanentunoBuy, noueHt kadeapu ¢i3uku Ta BHIIOT
MaTeMmatuky, JIynpkuil — HamiOHAABHMA  TEXHIYHUH  YHIBEPCUTET
MinictepctBa ocBiTH 1 Hayku Ykpainu. Hazea auceprauii: «Brmms
JMe(eKTHOT CTPYKTYPH HA EJIEKTPUYHI Ta TEH30CICKTPUYHI BJIACTHBOCTI
MOHOKpHCTaNiB n-Ge Ta N-Si Ta IUTIBKOBUX HAHOCTPYKTYP Ha iX OCHOBI».
udp ta HazBa cnemianbHOCTI — 01.04.10 — (i3mka HamiBIPOBIAHUKIB i
niemektpukis. Crierppaga /[ 61.051.01 [ep>kaBHOTO BHIIOTO HABYAIHHOTO
3aKnmany «Y KrOpoJCHKUI HaliOHAJNBHHUN YHIBepcHTET» MIiHiCTepcTBa
ocBith 1 Hayku Yxpaiau (88000, M. Yxkropox, 2023 p.), Hakaz Ne§94
MinicrepctBa ocBiTH 1 Hayku Ykpaimm Big 10.10.2022 p,,
http://imbg.org.ua/docs/specscicouncil/MON_nakaz_894 2022.10.10.pdf
- Unen penxonerii Physical Science & Biophysics Journal (PSBJ)
https://medwinpublishers.com/PSBJ/editorial-board.php

- Unen pexaxoderii xypHany kateropii b «®i3uka Ta OCBITHI TEXHOJOTII»,
BonuHchkuit HatlioHansHU yHiBepcuTeT iMeHi Jleci Ykpainku

- Pertensent 9 xypHainiB, siKi iHAEKCYIOTBCSI B Scopus

46 penensiii 3a mepion 01.01.2022-31.12.2024 — nocunanHs Ha 3BiT 3
aKayHTy penenseHTa reviewerhub.elsevier.com
https://drive.google.com/file/d/1FB_GIvCySSocXARJHNf4S4XN2tepnca
W/view?usp=sharing

- UneH KOHKYpPCHOT KOMICii KOHKYpCy HayKOBHMX Ta HayKOBO-TEXHIYHHX
(excriepuMeHTaIbHUX) pPOOIT 3a OromkeTHOIO Tporpamoro  KITKBK
6541230 na 2023-2024 poku «lIlinTpuMKa pO3BHTKY TPIOPHTETHUX
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https://archer.chnu.edu.ua/xmlui/handle/123456789/3567
https://archer.chnu.edu.ua/xmlui/handle/123456789/11555
https://drive.google.com/file/d/1Dm_-YO9a3W0tL5nE69P5PmoZ_whJyWPp/view?usp=sharing
https://drive.google.com/file/d/1Dm_-YO9a3W0tL5nE69P5PmoZ_whJyWPp/view?usp=sharing
http://imbg.org.ua/docs/specscicouncil/MON_nakaz_894_2022.10.10.pdf
https://medwinpublishers.com/PSBJ/editorial-board.php
https://drive.google.com/file/d/1FB_GIvCySSocXARJHnf4S4XN2tepncaW/view?usp=sharing
https://drive.google.com/file/d/1FB_GIvCySSocXARJHnf4S4XN2tepncaW/view?usp=sharing

HaTpsAMIB HAYKOBHUX JOCIHIIKeHbY» HarioHansHOT akageMii Hayk YkpaiHu
https://nas.gov.ua
https://ptcsi.chnu.edu.ua/media/hphfmbsn/zvit_dyrektora 09 12 2024.pdf
https://files.nas.gov.ua/PublicMessages/Documents/0/2022/09/220927153
757425-1003.pdf

- UnmeH KOHKypcHOi Komicii BceykpalHCHKOTO KOHKYPCY CTYACHTCHKHX

HayKOBHX poOOIT, 1m0 mpoxoauB B IIpukapmarcbkoMy HamioHAIHbHOMY

yHiBepcureTi iMeHi Bacuis Credanuka B 2022 poui

https://drive.google.com/file/d/1eELHL CA3sA2w2PYaA6kGAFfMEEsIrP

Bkf/view?usp=sharing

http://journals.vnu.volyn.ua/index.php/physics/editorial

- Iix xkepiBaMITBOM ["0NTOBanibKOTO B.A. MiArOTOBIEHO MPU3EPIB OJIiMITIa]T

Ta HAYKOBHUX KOHKYpCIiB, y T.u. MAH:

1) TomoBanpka Sua (2021 p.) - npusep MDKHAPOIHOIO CTYICHTCHKOTO
KOHKYPCY Salamanca (Spain),
http://www.chnu.edu.ua/index.php?page=ua/news&data[5012][id]=16
689

2) Opunuyk €mmzaBera (2022 p.) orpumana 30I0Ty Meaajib Ha
MIDKHApOIHIH BUCTAaBIl KIDE (TaiiBanb),
https://drive.google.com/file/d/1gBLSfoCqdUbK592hkVZZxAQi5yjypbof/vie
w?usp=sharing

3) Opunuyk €numzaBera (2023 p.) orpumana CpibHy Medanp Ha
MiXHapoAHii BucTapmi (Acu, PymyHist), CpiGua menans na €BponeichKiii
pucrasli «kEUROINVENT) - UepHiBeIIbKMI HALlOHATBLHUN YHIBEDCUTET iMEHI
[Opis ®enpkoBnya

Hianvnicms 3a cneyianvnicmio y popmi yuacmi y npocgpeciiinux ma/aboo

2POMAOCbKUX 00 °€OHaANHAX
Uner VYxkpaiHChKOTO (hi3HIHOTO TOBAPUCTBA

Maxanennb
Oaexcanap
MuxaijioBuy

Ipodecop
kadeapu
TEPMOEIIEKTPUK
H Ta MEIUIHOL
¢hizukn
HHI®TKH
YepHiBeIEKOTO
HAI[lOHAJHLHOI'O
YHIBEPCUTETY
imeHi FOpist
denpkoBrYa
(turatH.)

YepHiBenbKHI
JiepKaBHUM
YHIBEPCHUTET,
Huninom
crerfiajicra 3
Bi3HAKOIO
JIIT Ne 001509,
26.06.1996 p.,
CHeiaJIbHICTD —
¢izuxa,
KBaJiQikaris —
(hi3uk- BUKIagay

Joxrop ¢izuko-
MaTeMaTHYHHUX
Hayk, auriiom J/]
Ne009117,
BAK VYkpainu Big
26.01.11,
CHemiaJbHICTh
01.04.10 — ¢izuka
HAIIBIPOBITHUKI
B 1 JIICJICKTPHKIB,
TeMaaucepTamii
«CrnexTpu Ta
B3aEMOJIis
KBa319aCTHHOK Y
KOMOIHOBaHHMX

25p.

OcnogHni nyonikayii:
1. O.M. Makhanets V.I. Gutsul, I.P. Koziarskyi, A.l. Kuchak Spectral
Parameters of an Exciton in Double Semiconductor Quantum Rings in an
Electric Field // Journal of Nano- and Electronic Physics. — 2021. — V.13,
Ne2. — 02024(6pp). https://doi.org/10.21272/jnep.13(2).02024

2. 1. S. Hnidko, V. I. Gutsul, 1. P. Koziarskyi, O. M. Makhanets, "Influence
of electric field on electronic optical quantum transitions in a quantum dot
- quantum ring semiconductor nanostructure™ Proc. SPIE, Vol.-12126,
Fifteenth International Conference on Correlation Optics, 121260Y (20
December 2021). https://doi.org/10.1117/12.2615553

3. Hnidko I. S., Makhanets O. M., Gutsul V. I., Koziarskyi I. P. Impurity
effect on the spectral parameters of an electron in a quantum dot—quantum
ring semiconductor nanostructure. Molecular Crystals and Liquid Crystals.
2023. Vol. 752. No 1. P. 42-50.
https://doi.org/10.1080/15421406.2022.2091271

UepHiBenbke
Bigainenus ITIM
HAH VYkpainu,
BiJILJT TapyBaTHX
KpHUCTAJIB,
01.11.2021 p. —
10.12.2021 p. (Ne
01-5/43 Bix
14.12.21 p.), 3BiT
PO MPOXOPKEHHS
craxyBaHHs. (6
kpenutiB EKTC)
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https://nas.gov.ua/
https://ptcsi.chnu.edu.ua/media/hphfmbsn/zvit_dyrektora_09_12_2024.pdf
https://files.nas.gov.ua/PublicMessages/Documents/0/2022/09/220927153757425-1003.pdf
https://files.nas.gov.ua/PublicMessages/Documents/0/2022/09/220927153757425-1003.pdf
https://drive.google.com/file/d/1eELHLCA3sA2w2PYaA6kGAfMEEslrPBkf/view?usp=sharing
https://drive.google.com/file/d/1eELHLCA3sA2w2PYaA6kGAfMEEslrPBkf/view?usp=sharing
http://journals.vnu.volyn.ua/index.php/physics/editorial
http://www.chnu.edu.ua/index.php?page=ua/news&data%5b5012%5d%5bid%5d=16689
http://www.chnu.edu.ua/index.php?page=ua/news&data%5b5012%5d%5bid%5d=16689
https://drive.google.com/file/d/1qBLSfoCqdUbK5q2hkVZZxAQi5yjypbof/view?usp=sharing
https://drive.google.com/file/d/1qBLSfoCqdUbK5q2hkVZZxAQi5yjypbof/view?usp=sharing
https://www.chnu.edu.ua/novyny/aktualni-novyny/sribna-medal-na-yevropeiskii-vystavtsi-euroinvent/
https://www.chnu.edu.ua/novyny/aktualni-novyny/sribna-medal-na-yevropeiskii-vystavtsi-euroinvent/
https://www.chnu.edu.ua/novyny/aktualni-novyny/sribna-medal-na-yevropeiskii-vystavtsi-euroinvent/
https://doi.org/10.21272/jnep.13(2).02024
https://doi.org/10.1117/12.2615553
https://doi.org/10.1080/15421406.2022.2091271

HaHOCUCTEMax
aKciagpHOL
CHMETDii»,
npodecop

kadenpu
TEOPETUYHOI
¢izukw, atecrar
1211P N2009971
Big 31.10.14 p.

4. 1.S. Hnidko, V.1. Gutsul, I.P. Koziarskyi, O.M. Makhanets, The exciton
spectrum of the cylindrical quantum dot-quantum ringsemiconductor
nanostructure in an electric field // PHYSICS AND CHEMISTRYOF
SOLID  STATE, V. 23, No. 4 (2022)  P.793-800.
https://doi.org/10.15330/pcss.23.4.793-800

5. ILA. Konstantynovych, R.V. Kuz, O.M. Makhanets, R.G.Cherkez
SECTIONAL GENERATOR THERMOELEMENTS IN A MAGNETIC
FIELD // Journal of Thermoelectricity No 1, 2023 ISSN 1607-8829, P.75-
81. http://jte.ite.cv.ua/index.php/jt/article/view/8/168

6. 1.S. Hnidko, O.M. Makhanets. Features of renormalization of the
electronic spectrum by confined phonons in a semiconductor nanostructure
quantum dot-quantum ring // Journal of Thermoelectricity No 1-2, 2024,
P.9-23. http://jte.ite.cv.ua/index.php/jt/article/view/152

Yuacmo y kongpepenyiax i ceminapax:

1. O.M.Maxanenp, I.C.I'ninko, A.I.LKyuak EnekTpoHHi, €KCHTOHHI Ta
(OHOHHI CTIEKTPH y HAIiBIPOBIIHUKOBIH HAHOCTPYKTYpPi KBAHTOBa TOYKA
— kBaHTOBe Kinmbie, Marepiamun XI Mi>KHapogHOT HayKoBOI KOH(epeHIil
PHAOIIM-2022, 1-5 gepus 2022, JIynpk, C.108.

2. Hnidko I.S., Gutsul V.I., Koziarskyi I.P., Makhanets O.M. The exciton
spectrum of the quantum dot — quantum ring semiconductor nanostructure
in an electric field//International Research and Practice Conference
"Nanotechnologies and Nanomaterials NANO-2022": abstracts book.
August 25 — 27. — Lviv., 2022. — P.448.

3. Hnidko 1.S., Gutsul V.l., Koziarskyi I.P., Makhanets O.M. Phonon
spectra and electron-phonon interactionin a quantum dot — quantum ring
semiconductor nanostructure /International research and practice
conference “Nanotechnology and nanomaterials” (nano-2023). 16-19 of
August 2023, Bukovel, UKRAINE.- P.574.

4. OM. Maxarenp, B.I. T'ymyn, L.C. Tmigko, A.l. Kywak Cmektp
€IeKTpOHa Yy HAIIBIPOBIIHUKOBIH HAHOCTPYKTYpi KBaHTOBa TOYKa-
KBaHTOBE KUIbIIE 3 HEIEHTPAIbHOI AOHOpHOK nomimkor // IX
VYxpaiHcbka HaykoBa KoH(epeHis 3 (i3UKH HaMiBOPOBITHUKIB YHKPH-I.
Yxropon, Ykpaina 22 - 26 tpasus 2023.-P.159-160.

5. O.M. Makhanets, I.P. Koziarskyi, I.S. Hnidko, A.l. Kuchak Electron
spectrum in the quantum dot-quantum ring semiconductor nanostructure
with non-central donor impurity // ACTUAL PROBLEMS OF
FUNDAMENTAL SCIENCE, Proceedings of Fifth international
conference (Lutsk — Svityaz’, 01 — 05.06.2023).-P.25-26.

6. O.M. Makhanets, 1.P. Koziarskyi, I.S. Hnidko, A.l. Kuchak Electron
spectrum in the quantum dot-quantum ring semiconductor nanostructure
with non-central donor impurity // Actual problems of fundamental
SCIENCE Proceedings Fifth international conference (Lutsk — Svityaz’, 01
— 05.06.2023) Dedicated to the 380th anniversary of the birth of Isaac
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https://doi.org/10.15330/pcss.23.4.793-800%205
https://doi.org/10.15330/pcss.23.4.793-800%205
http://jte.ite.cv.ua/index.php/jt/article/view/8/168
http://jte.ite.cv.ua/index.php/jt/article/view/152

Newton — P.25.

7. Hnidko L.S., Gutsul V.I., Koziarskyi I.P., Makhanets O.M., Kuchak A.l.
Spectral parameters of an electron in double quantum rings in magnetic and
electric fields // Xl-th International Conference TOPICAL PROBLEMS
OF SEMICONDUCTOR PHYSICS, Prykarpattya, Drohobych,
UKRAINE, MAY 27-31, 2024, P.50.

8. O.M. Maxanernp, B.I. I'yityin, 1.C. THigko, A.l. Kydak CriekTp enexkTpoHa
Y HamiBIIPOBIAHUKOBIH HAHOCTPYKTYPl KBAHTOBA TOYKa-KBAaHTOBE KiJIbLE 3
HEIEHTPAILHOIO JOHOPHOK goMimmkoro // IX YKPATHChKA HAYKOBA
KOH®EPEHILIS 3 ®IBUKM HAIIBIIPOBIAHMKIB YHK®H-9,
VYxropon, Ykpaina 22 - 26 tpaens 2023, C.159-160.

9. Holovatsky V.A., Holovatsky 1.V., Makhanets O.M. Modelling the
electric field effect on the optical characteristics of lens-shaped quantum
dots // Xl-th International Conference TOPICAL PROBLEMS OF
SEMICONDUCTOR PHYSICS, Prykarpattya, Drohobych, UKRAINE,
MAY 27-31, 2024, P.37.

Haykoeso-0ocniona po6oma

- KepiBHEK HayKOBHX POOIT CTYICHTIB Ta aCIipaHTIB.

- Unen koHKypcHOI KoMmicii BceykpalHCBKOTO KOHKYpCY CTYAEHTCHKHX
HAyKOBHX pOOIT, 10 IpoxoauB B IIpukapmnaTcbkoMmy HalllOHaJIbHOMY
yHiBepcureTi imeHi Bacuist Credanuka B 2022 poui
https://drive.google.com/file/d/1eELHLCA3sA2w2PYaA6kGATMEESsIrP
Bkf/view?usp=sharing

- Unen oprromitery koudepenrii XI-th International Conference Topical
problems of semiconductor physics, Prykarpattya, Drohobych, UKRAINE,
MAY 27-31, 2024, p.37, 50.
https://archer.chnu.edu.ua/bitstream/handle/123456789/11161/archer.pdf?
sequence=1&isAllowed=y

-Unern penakmiifHOI Koyerii MDKHAPOJHOTO HAyKOBOTO JKypHAIY
«Condensed Matter Physics»
(https://mwww.icmp.lviv.ua/journal/Editorial_Board.html,
https://www.scopus.com/sourceid/4400151401 ), ISSN 1607-324X (print),
2224-9079 (online)

- Excmepr mpoeKkTiB  KOHKYPCY HayKOBHX Ta HayKOBO-TEXHIYHHX
(excriepuMeHTaIbHUX) POOIT 3a OromkeTHOO Tporpamoro  KITKBK
6541230 na 2023-2024 poxu «IlinTpuMKa pPO3BUTKY IpPIOPUTETHUX
HaNpsAMIB HAYKOBHUX JOCIHIIKeHbY» HarioHanmsHOT akageMii Hayk YKpaiHu
https://nas.gov.ua

Hianvnicms 3a cneyianvhicmio y popmi yuacmi y npogheciiinux ma/aoo
2POMadCbKUX 00’ €OHAHHAX

Uiten YkpaiHChKOTO (PI3UTHOTO TOBAPUCTBA (WICHCHKUH KBUTOK Nel1212)
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https://archer.chnu.edu.ua/bitstream/handle/123456789/11161/archer.pdf?sequence=1&isAllowed=y
https://archer.chnu.edu.ua/bitstream/handle/123456789/11161/archer.pdf?sequence=1&isAllowed=y
https://www.scopus.com/sourceid/4400151401
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KoHCTaHTHHOBHY
IBaH AypenoBu4

Jouent
Kadenpu
TEPMOEIIEKTPUK
¥ Ta MEIUIHOL
(hizukm
HHI®TKH
UYepHiBebKOTO
HaLIOHAJILHOI'O
YHIBEPCUTETY
imeHi FOpis
denpkoBuya

YepHiBenbKHi
Jlep>KaBHUN
YVHIBEpCHTET,
nurioM PH Ne
10634516, 1998
pik, dizuka,
KBaJiQikarisa —
(hisuk, BUKIaIaY

Kangunar ¢izuko
— MaTeMaTHYHUX
Hayk, aumioM K
Ne 028020,
09.03.2005 p.,
CHENiaJbHICTh
01.04.02 -
TCOpPETUYHA
¢izuka, Ha3Ba
JUCepTalii:
"OcobmuBocCTi
CIICKTPY
BUIIPOMIHIOBaHHS
3apSKCHIX
YaCTHHOK, 1[0
PYyXaroThCs B
€JIEKTPOMAarHiTHO
My TIOJI Y
BaKyyMi Ta
HEMOITMHAIYUX
cepenoBumax",
JIOTIEHT Kadempu
TEPMOCIICKTPUKH
Ta MEIUYHOL
¢izukw, atectar
12111 Ne035955,
04.07.2013p.

24 p.

OcnoegHi nyonikayii

1.V.V. Lysko, I.A. Konstantynovych, M.V. Havryliuk, O.S. Rusnak.
(2024) Experimental studies on the parameters of thermoelectric generator
energy converters with different height of legs. Journal of
Thermoelectricity, (4), 50-60. DOI: https://doi.org/10.63527/1607-8829-
2024-4-50-60

2.L.I.  Anatychuk, A.V. Prybyla, M.M. Korop, Yu.l. Kiziuk,
Konstantynovych I.A. (2024) Thermoelectric power sources using low-
grade heat (Part 3). Journal of Thermoelectricity, (4), 61-68. DOI:
https://doi.org/10.63527/1607-8829-2024-4-61-68

3.L.I. Anatychuk, V.V. Lysko, I.A. Konstantynovych, M.V. Havryliuk.
(2024) Universal thermoelectric generator with heat removal by water
tanks,  Journal  of  Thermoelectricity  (3), 74-85. DOI:
https://doi.org/10.63527/1607-8829-2024-3-74-85

4.V.V. Lysko, I.A. Konstantynovych, R.V. Kuz, T.V. Derevianko. (2024)
Possibilities of reducing the specific cost of thermoelectric generator

energy converters Journal of Thermoelectricity, (3), 44-52. DOI:
https://doi.org/10.63527/1607-8829-2024-3-44-52
5.L.I. Anatychuk, A.V. Prybyla, M.M. Korop, Yu.l. Kiziuk,

Konstantynovych I.A. (2024) Thermoelectric power sources using low-
grade heat (Part 2). Journal of Thermoelectricity, (3), 36-43. DOI:
https://doi.org/10.63527/1607-8829-2024-3-36-43

6.L.I. Anatychuk, A.V. Prybyla, M.M. Korop, Yu.l Kiziuk,
Konstantynovych I.A. (2024) Thermoelectric power sources using low-
grade heat (Part 1). Journal of Thermoelectricity, (1-2), 90-96. DOI:
https://doi.org/10.63527/1607-8829-2024-1-2-90-96

7.1.A. Konstantynovych, M.M. lvanochko, K.O. Kadelnyk (2024) Design
of a portable universal thermoelectric generator. Journal of
Thermoelectricity, (1-2), 78-89. DOI: https://doi.org/10.63527/1607-8829-
2024-1-2-78-89

8.R.R. Kobylianskyi, V.V. Lysko, A.V. Prybyla, I.A. Konstantynovych,
A.K. Kobylianska, N.R. Bukharaeva, V.V. Boychuk (2023) Technological
modes of manufacturing thermoelectric sensors for medical purposes.
Journal of Thermoelectricity, (4), 49-63. DOI:
https://doi.org/10.63527/1607-8829-2023-4-49-63

9.L.I. Anatychuk , R.R Kobylianskyi, V.V. Lysko, A.V. Prybyla, |.A.
Konstantynovych, A.K. Kobylyanska, M. V. Havrylyuk, V.V. Boychuk
(2023) Method of calibration of thermoelectric sensors for medical

purposes. Journal of  Thermoelectricity, (3), 37-49. DOI:
https://doi.org/10.63527/1607-8829-2023-3-37-49
10.L.I.  Anatychuk, R.R. Kobylianskyi, R.V. Fedoriv, LA.

Konstantynovych (2023) On the prospects of using thermoelectric cooling

Kypcu nigBuinenss
KBaJiQikarii B
YHY 3 27.01.2025-
07.02.2025 p.,
Haka3 UHY Ne 24
Bix 23.01.2025 p.
(3 xpemutu €KTC),
3aIIaHOBAaHO
CTa)XyBaHHS B
IacTHTYTI
TEPMOCJICKTPUKH
HAH Vkpainu ta
MOH VYxkpaiHu,
YEepPBEHb-JIUNICHb
2025 p. (3 kpenuTH
€KTC)
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Ilamenmu:

1. VHiBepcampHUI TEpPMOETCKTPUYHUI reHeparop. [aBpmwiok M.B.,
JIuceko B.B., ba6iu A.O., Poseep 10.10., Koncranturosny [.A. 3asBka Ha
KopucHy Momenb Ne u 2024 06126, 3asBm.  23.12.2024.
https://sis.nipo.gov.ua/uk/search/detail/1834213/

2. 1lpuctpiii nmns BUMIPIOBaHHSA EJICKTPUYHOTO KOHTAaKTHOTO OMOPY
CTPYKTYpH  “MeTal-TepMOCNeKTpUIHuN wmarepiax”. Jluceko B.B.,
laspumok M.B., KoncrantunoBuu [.A., Ilpubuna A.B. 3asBka Ha
KopucHy Moxmens Ne u 2024 06238, 3asBm. 27.12.2024.
https://sis.nipo.gov.ua/uk/search/detail/1835357/

3.Tlpunax mis meanunoi miarHoctuku KobwmsHcebkuit P.P., TTonsHChKHIA
LIO., Ko6unsuceka A.K., Koncrantunosud I.A., boituyk B.B. 3asBka na
KopucHy Mmomenb Ne u 2024 06326, 3asBn. 31.12.2024.
https://sis.nipo.gov.ua/uk/search/detail/1835769/

4. TepmoenekTpuuHuid npunan st kpioadmsmii. KoOwnsucekuit P.P.,
Jluceko B.B., ®emopie P.B., Ipubmna A.B., Kobmmsaceka A.K.,
Koncrantunosuu [.A. 3asBka Ha kopucHy Mozens Ne u 2024 06302, 3asaBi.
30.12.2024. https://sis.nipo.gov.ua/uk/search/detail/1835444/

5.T1puctpiit A BUpOUTyBaHHS TEPMOCIEKTPUIHOTO MaTepiady Ha OCHOBI
TEIYPUAY BICMYTY METOJIOM BEPTHKaIbHOI 30HHOI MmaBku. JIuceko B.B.,
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06300, 3asBII. 30.12.2024.
https://sis.nipo.gov.ua/uk/search/detail/1835441/

Haykoeo-0ocniona poboma:

- BigmoBinamsHUIT BUKOHABEITH 0 AEPKOIOKETHIN TeMi 3a (hiHaHCYBaHHS
MOHY: «lIpoHHKHI TepMOENEKTPUYHI IIepeTBOpIOBaYi eHeprii Ta
pamioHanbHI 067macTi ix Bukopuctanasm (2020-2022 pp.).

- BimnoBigansHuit BUKOHABEIH IO JICPKOIOKETHIN TeMi 3a (hiHAHCYBaHHS
MOHY "CrBopeHHs Ta 3acTocyBaHHsS (YHKI[IOHAJIbHUX MaTepiajiB st
TEPMOEJIEKTPUYHUX aBTOHOMHUX JUKEPEN eNEKTPUKH Ta TeIula IIUPOKOTo
BiiChKOBOTO Ta moOyroBoro Bukopuctanus" 3 01.01.2023 p.,
Ne n/p 0123U101667.

- EkciepT  mpOEKTIB  KOHKYpCY HAayKOBHX Ta HayKOBO-TEXHIYHHMX
(excepuMeHTaNBPHIX) poOIT 3a OromkerHO0 nporpamoro KIIKBK
6541230 ma 2023-2024 poxm «IlianTpuMKa pO3BHUTKY NPiIOPUTCTHUX
HampsAMiB HayKOBHX JOCHTIKCHb» HarioHansHOI akageMii HayK Y KpaiHu
https://nas.gov.ua

JIucbko B.o. mupexropa [HctutyTy TepMmoenektpuki HAH Ykpainu Ta MOH Ykpainu; kaaguaat ¢i3.-MaT. HayK; akageMik MiXHapOJHOT TePMOEIEKTPHYHOI aKaIeMil;
BanenTun TOJIOBHHI pelakTop MIKHApOAHOTo HaykoBoro xypHamy «Journal of Thermoelectricity», sikuii BHIa€eThbcs yKpalHCHKOIO Ta aHTIIHCHKOIO MOBAaMH Ta IHAEKCYETHCS Y
BauaepiiioBuu MbkHapoHii 6a3i nanux Scopus (http://jte.ite.cv.ua/, https://www.scopus.com/sourceid/21100260918);
excriept MOH VYkpainu KOHKypCHOro BiOOpy HayKOBHX, HAyKOBO-TE€XHIUHHMX POOIT i MPOEKTIB, siKi (iHAHCYIOTHCS 3a PaxyHOK 30BHIIIHBOTO IHCTPYMEHTY JOIOMOTH
E€sponeiicbkoro Cor3sy (Hakas MOH Vkpaiuu Bing 14.03.2024 p. Ne325, https://nauka.gov.ua/information/2024-reim/)
Huxupyi 3aBigyBau kadeapu ¢izuxu i ximii TBepmoro tina [IpukapnaTchkoro HaioHaJbHOTO yHiBepcuteTy iMeHi Bacuis Credanuka; xaHaunar (isuko-maTreMaTHYHUX HayK,
JIro6omup npodecop; WieH penakiiiiiHoi KoJerii MibKHapoaHOTo HaykoBoro xypHaiy «Journal of Thermoelectricity», sikuii BUIa€ThCs YKPATHCHKOIO Ta AHTJIIMCHKOI0 MOBaMH Ta
IBaHOBHMY IHJIEKCYEThCS Y MibkHapoIHik 6a3i manux Scopus (http:/jte.ite.cv.ua/, https://www.scopus.com/sourceid/21100260918)
Kopon Muxkojia | 3100yBau TpeThoro (OCBITHbO-HayKOBOr0) piBHs BHIol ocBiti OHII Ipuknaana ¢isuka Ta HaHOMaTepianu 3a creniaibHicTio 105 [puknaana ¢isuka Ta HaHOMATEpiaau
MuxkoaaiioBuu | ranysi 3Hasb 10 [Ipupoaaudi HayKu
Boituyk Bagum | 3100yBau TpeThoro (0CBiTHHO-HaykoBoro) piBHs Buioi ocBitn OHII IlpuknanHa ¢i3uka Ta HaHOMarepianu 3a crenianbHicTio 105 [MpuknanHa ¢i3zuka Ta HaHOMaTepiaiu
BiTajiiioBu4 ramy3i 3Hadb 10 [pupoganyi HayKn

16



https://sis.nipo.gov.ua/uk/search/detail/1835441/
https://nas.gov.ua/
https://www.scopus.com/sourceid/21100260918
https://nauka.gov.ua/information/2024-reim/
https://www.scopus.com/sourceid/21100260918

MMPO®LJIb OCBITHbO-HAYKOBOI ITIPOTPAMHU
3a cneniajgbHicTiO E6 Ilpukinagna ¢gisuka Ta HaHOMAaTepiaJn

1 — 3aranbHa indgopmanis

IloBHa Ha3Ba 3akiany
BHIIIOI OCBITH, a TAKOK
CTPYKTYPHOIO
miAPO3ainy y IKoMy
3MiCHIOETHCS HABYAHHS

YepHniBenpbkuii HarlioHanbHui yHiBepcuteT iMeHi IOpis @enproBuua
HapuanbHO-HAyKOBUH 1HCTUTYT (DI3UKO-TEXHIYHMX Ta KOMIT FOTEPHHX

HayK
Kadenpa repmoenekTpuku Ta MeauIHOl Pi3uKu

Cryninb BUIIOI OCBITH
Ta Ha3Ba kBajdidikaunii
MOBOIO

Tpertiii (OCBITHBO-HAYKOBHIA) piBEHb
Hoktop dimocodii B Tamy3i NPUPOAHUYUX HAYK, MATEMAaTHUKH Ta
CTaTUCTHKH 3a crenianbHicTio [Ipukinanna ¢izuka Ta HaHOMaTepiaan

opurinamsy

Odiniiina Hazpa [Ipuknanna ¢izuka Ta HaHOMaTepiaIn

OCBITHBOIL

NporpamMu

Tun jaumiiomy Ta Jurnom gokropa dinocodii, onnananuii, 44 kpenutu EKTC, Tepmin

o0csiT mporpamMmu

HaBYaHHS — 4 aKaJeMiuH1 POKH

HasiBHicTh akpeauTaumii

HEMae

Huxa/piBenn HPK Vkpainu — 8 pisenn, FQ — EHEA — tperiii uukn, EQF — LLL — 8
piBEHB
IlepenymoBu HasiBHicTb cTymneHs maricTpa

MoBa BUKJIaJaHHSA

Ykpaincpka

TepmiH aii ocBiTHBO-
HAYKOBOI pOrpamMu

Jlo HacTymHOT akpeauTanii

InTepHer-agpeca
PO3MillleCHHS ONHUCY
OCBITHBOI IpOrpamMu

https://sites.google.com/chnu.edu.ua/105-phd/main

2 — Merta oCcBiTHBOI MporpamMu

[TinroToBKa KpeaTUBHUX BUCOKOKBATi(hiKOBAaHMX, IHTEIPOBAHUX y €BPONEHCHKHIA Ta CBITOBUI

HayKOBO-OCBITHIM MIpocTip (axiBLiB CTymeHs JoKTopa (imocodii B ramysi NPpUPOAHUYUX HAYK 3a
CHEIaIbHICTIO TPUKIAAHOI (Pi3UKH Ta HaHOMAaTepialiB, 3AATHUX ISl MPOAYKYBaHHS HOBUX iJei,
PO3B’s3aHHS KOMIUIEKCHUX HAaYKOBHUX MpPOOJIeM, 3JJaTHUX JO0 CaMOCTIMHOI HAyKOBO- JOCIIIHUIIBKOT,
HayKOBO-OpraHi3aliiHoi, Ta MPaKTHUYHOI MISJIBHOCTI y Taly3i NPUPOAHUYUX HAYK, BUKIAHAIBKOL
poOOTH y BUIIIMX HABUAJIBHUX 3aKJIaJax.

OcBiTHbO-HaykoBa nporpama «lIpukmagna ¢isuka Ta HaHOMaTepianw» BiAmoBimae micii YepHiBeLBKOTO
HAI[IOHAJILHOTO YHIBEPCHUTETY, IO Nepeadavyae iIHHOBATHBHICTh, 30aJlaHCOBAHICTh, YCIIIX 1 peali3yeThes yepes
PO3BHTOK CHCTEMH OCBITH Ta HAyKOBOi JisJIBHOCTI IUIIXOM MIJATOTOBKH  BHCOKOIPOQECIHHUX,
KOHKYPEHTOCHIPOMOXHUX (haxiBIliB, 3MaTHUX aKTHBHO TiATH B YMOBaX PUHKOBOi €KOHOMIKH Ta COLIAIbLHOTO
MAPTHEPCTBA; PO3BUTOK HAYKOBHX MPIOPUTETIB, HAYKOBHX IIKiJI, IHHOBAIIHHOT CKJIaI0BOI.

3 - XapaKkTepucTUKA OCBITHHOI POrpaMu

IIpeamerHa odsacThb ["anmy3s 3Haub: E [lpupoaHudi Hayku, MaTeMaTHKa Ta CTaTUCTUKA

(rajy3b 3HaHb) CrenianeHicTb: E6 [Ipuknaana ¢izuka Ta HaHOMaTepianu
creniajJbHicTh/

creniajgizauis

OpienTanis OcBITHBO-HayKOBa aKaJeMiuyHa

ocCBi

THBHOI POrpamMu
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OcHoBHuil ¢oxyc
NporpaMu Ta
cneniamizamii

OpieHTanis Ha Cy4acHi METOIU PO3POOKM HAyKOBUX Ta BUPOOHUYMX
TEXHOJIOT1H, cucteM, (Pi3UUHOT anmapatypu Ta 00JIaHAHHSL.
@dyHnaMeHTaJIbHI ~ TEOPETHYHI Ta  EKCHEpUMEHTalbHI  HAYyKOBI
JOCII/DKEHHS B Trajgy3i NOpUPOAHMYMX HAYK 31  CIEMiaJIbHOCTI
E6 Ilpuknanna ¢i3uka Ta HaHOMAaTepiaal 3 BUKOPUCTAHHSAM Cy4YacCHUX
METOMIB KOMIT'IOTEPHOTO MOJIENIOBAHHS, IO MAaTUMYTh IIHUPOKE
MPAaKTUYHE 3aCTOCYBAHHSI.

Ocob0JmBocTi Ta
BigMiHHOCTI

OcBiTHS CKJIaJ0Ba MPOrpaMH Opi€HTOBaHA Ha HAOYTTS acIlipaHTaMH
MNIMOMHHUX 3HAHb 31 CHELiaJbHOCTi, BOJIOJIHHS 3arallbHOHAyKOBHUMH
KOMIIETEHTHOCTSIMH, HAaOyTTS yHIBEpCaIbHUX HABUYOK JOCITITHUKA B T.
4. B 00JaCTi TEPMOEIEKTPUKH, PO3YMIHHS MEPCHEKTHB 3aCTOCYBAaHHS
HAHOTEXHOJIOTIH y MPUKIAAHIA (Hi3uLli AN YAOCKOHAJICHHS ICHYIOUHX Ta
po3po0I1li MPHUHIIMIIOBO HOBHMX YHIKJIBHUX NPUJIAIIB, MPEIACTABICHHS
BJIACHUX PE3YJIbTATiB AOCIHIKEHb B YCHIN Ta MUCbMOBIiH hopMi, 30kpema
1HO3EMHOIO MOBOIO.

HaykoBa ckiamoBa mporpamMu 0a3yeThCsi Ha aBTOPCHKHX JOPOOKax
HAYKOBUX KEPiBHHKIB.

CTpykTypa nporpammu

CtpykTypa nporpamu rnepeadadac BAKOHAHHS OCBITHBOI Ta HAyKOBOI
CKJIQJIOBUX BIAMOBiIHOI crenianizamii. HaykoBa ckiiajoBa BUKOHY€ETHCS
miJ Yac YChOro TEpMiHYy HaBYaHHS, HE IEPEPUBAETHCI HA OCBITHIO
CKJIQJIOBY, CECilI0 Ta MPAaKTHUKY. 3MICT KOXHOi CKJIaJ0BOI MpOorpaMu
OPIEHTYETHCS HA Cy4acHI HAYKOBI JOCHIKEHHS 3 MPUKIAAHOI (i3UKH,
BpaxoBy€ OCOOJIMBOCTI HAYKOBOI Ta EKCIIEPUMEHTAJIbHOI 0a3w,
IPYHTYETBCS Ha CYYaCHHX pe3yJabTaTaX, TEHJCHINSIX HAyKOBO-
MPAKTUYHOTO CTaHy ¢i3uku B YKpaiHi Ta 32 KOPJJOHOM.

4. IlpuaaTHicTh BUMYCKHUKIB /10 MPALEeBJIAIITYBAHHS TAa MOAAJBIIOT0

HAaBYaHHA

IIpaneBiamryBanHs

BumyckHMKM MOXYTh IpauoBaTh 3a TakUMH mpodecisiMu (3rigHO 3

Hamionaneaum knacugikatopom mpodeciii JJK 003:2010):

1229.4 KepiBHUKH MiAPO3ALTIB y cdepl OCBITH Ta BUPOOHUYOTO

HaBYaHHS;

1237.1 I'onoBHi ¢axiBIi - KepIBHUKHA HAYKOBO-IOCHITHUAX MiPO3/ILTIB Ta

MiIPO3UTIB 3 HAYKOBO-TEXHIYHOI MIiATOTOBKM BHPOOHHIITBA Ta 1HIII

KEpiBHUKHY;

1237.2 HavyanbHuKHU (3aBigyBaul) HAYKOBO-IOCHIJHUX MIJPO3JAUIIB Ta

MiIPO3LTIB 3 HAyKOBO-TEXHIYHOT MiATOTOBKM BHUPOOHUIITBA Ta 1HIII

KEpIBHUKH;

2111.1 HaykoBi ciiBpoOITHUKH

2131.1 Haykogi cniiBpoOiTHUKH (004HCITIOBaNIbHI cucTeMH) 2139.2

[Ipodecionanu B iHmmMX ramy3sx oOumcnenp 2310.1

[Tpodecopu Ta qoneHTH

2310.2 Inmri BUKIagayi yHIBEPCUTETIB Ta BUIIUX HABYATBLHUX 3aKJIAIIB
[IpaneBnamTyBaHHsi Ha MIANPUEMCTBAX 1 B HAYKOBO- JOCIITHUX

YCTAHOBaX, Y BHPOOHUYO-TEXHIYHHX, KOHCTPYKTOPCHKHX, Tally3eBHX

HayKOBO-AOCTIIHUX 1HCTUTYTax MIHICTEPCTBA MPOMMCIOBOI MOJITUKU

VYkpainu, HaykoBo-mocinigHux iHcTutyrax HAH VYkpainu, HaBuanbHUX

3aknagax MOH Ykpainu Ha mocaii JO1eHTa, aCHCTeHTa, BUKJIa1ava.

ITopanpine HAaBYAHHA

MoxMBa mojajibllla MirOTOBKA HA JOKTOPCHKOMY DIBHI B Tally3siX,
OJIM3bKUX J10 (PI3UKU Ta KOMIT IOTEPHHUX HAYK.

5. BukjaaanHg Ta OMiHIOBAHHSA

Bukiaaganus rta
HABYAHHSA

[TinTpuMKa HAYKOBOTO KepIBHHKA, MTIATPUMKA Ta KOHCYILTYBaHHS 3 OOKY
IHITUX KOJIET 13 HAyKOBOi Tpymu, OUIBII JOCBIIYEHHUX AacHipaHTiB.
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BuBueHHs HayKoBOi  METOZOJOrii Ha OCHOBI  Pi3HOMAaHITHHX
IHTepaKTUBHUX KYpPCIB, IO MPOIMOHYIOTHCA acmipaHTyporo. JlekmiiHi
KypcH, CeMiHapW, KOHCYJIbTallii, CaMOIiArOTOBKa, IeJaroriuna
MpakTHKa, HaykoBa po0OoTa Ta IHAWBIAyaJbHI  KOHCYJbTAILil.
JocnigHunbkuii  MeTton  (BUKOHaHHA  CaMOCTIHHOTO — HAyKOBOTO
JTOCJTIJKEHHS).

OuinoBaHHA

Cucrema ouiHOBaHHS 3700yBavya CTymeHs JOoKTopa (dimocodil
CKJIQIA€THCS 3 TIOTOYHOTO, MPOMIKHOTO Ta ITiICYMKOBOTO OLiHIOBAHHS.
[ToTroune omiHIOBaHHS BiIOYBA€ThCS y BUTIISAAL 3aJiKIB Ta €K3aMEHIB 3a
JUCITUTIIIIHAMY BiIITOBIIHO 10 HABYAJIBHOTO TUIAHY.

[TincymMKoBOMY OIIiHIOBAaHHIO TIEpeIy€e HIOpiuHe (IPOMIXKHE) OLIIHIOBAHHS
acIipaHTa 3a pe3yJbTaTaM{ BUKOHAHHS 1HIUBITyaIbHOTO IUIAHY
JIOKyMEeHTaMH, 10 MiATBEPKYIOTh IMOTOYHE Ta MPOMIKHE OI[IHIOBaHHS
acmipaHTa, € PIYHMMA 3BIT Ha 3acigaHHAX Kadeapu Ta BUCHIM paii
IHCTUTYTY, APYKOBAaHUI BapiaHT aucepramii uu ii OKpeMHX pO3ALIiB,
Kormii myOmiKamii Ta iHIIMX JOKYMEHTIB PO HAyKOB1 3100YTKH,
JOKYMEHTH PO BUKOHAHHS HAaBYAJIbHOI CKJIAZIOBOT OCBITHHO-HAYKOBOI
porpamMu.

[TincymKoBe OLiHIOBaHHS 3/100yBadiB BUIOI OCBITH CTYIEHS JJOKTOPA
¢dinocodii  3AIMCHIOETBCS  BYCHOK  PaJIolo,
YTBOPEHOIO TSI IPOBEICHHS PA30BOT0 3aXUCTY, Ha ITiICTaBi MyOII9HOTO

3aXUCTY

6. IlporpamMHi KOMIETeHTHOCTI

InTerpanbua
KOMIIETEHTHICThH

3naTHICT pO3B’sI3yBaTH KOMIUIEKCHI MpoOiIeMu B raimy3i mpodeciitHol
Ta/a00 AOCIITHUIILKO-IHHOBAILIMHOT TIsUTBHOCTI, 10 TIepe0avace riInooke
MEPEOCMUCIICHHS! HassBHUX Ta CTBOPEHHS HOBUX ILUTICHUX 3HAaHBb Ta/a0o
npodeciiHOl TPAKTUKH

3arajabHi
KOMIIETEHTHOCTI

3K1. 3gaTHICTh A0 aOCTPAKTHOTO MUCJICHHS, aHAII3Y Ta CUHTE3Y.

3K2. 3partHicTh A0 mOLIYKY, OOpOOJEHHS Ta KPUTUYHOIO aHai3y
iHopmarlii 3 pI3HUX KEpeN, KPUTUYHOTO CTaBJIEHHS JI0 BJIACHUX
HayKOBHX 3/I00YTKIB Ta JOCSATHEHb 1HIIUX JOCIiTHHUKIB.

3K3. 31aTHiCTh NMpaIoBaTd B MIXKHAPOJIHOMY HAyKOBOMY CEpEI0BUIIIL.
3K4. 3patHicTh KepyBaTH HAYKOBHUMM IPOEKTaMM, OpIaHi30BYBAaTH
KOMaHJIHY pOOOTY, TPOSIBJISATH 1HINIATUBY 3 YJOCKOHAJICHHS DPOOOTH,
3/IaTHICTB OLIIHIOBAaTH Ta 3a0e3Me4uyBaTH SIKICTb BUKOHYBAaHUX POOIT.
3KS5. 3pmarHicTh TeHepyBaTH HOB1 171€i Ta 3aCTOCOBYBATH 3HAHHS Yy
MPAKTUYHHUX CUTYaIlisX.

3K6. 31aTHICTP  BUKOPUCTAaHHS  HOBITHIX  1HQOpMAmifHUX 1
KOMYHIKaI[iTHIX TEXHOJIOT1H, CIIEI1AJTI30BAHOr0
[POrpaMHOT0 3a0€3MeUeHHs Y HayKOBiM Ta HaBYaIbHIN MisJIBHOCTI.

3K7. HaBuuku Mi>KOCOOMCTICHOTO CHUIKYBaHHS, MOB'SI3aHI 3 yMIHHSAM
B3a€MOJIISATH 3 IHIIMMH JIIOJIbMU Ta MPAIIOBATH B KOMAHI.

3K8. 3naTHiCcTh MpalioBaTi aBTOHOMHO, 1HII[IIOBATH, OPraHi30BYBAaTH Ta
MIPOBOJUTH KOMIUIEKCHI TEOPETUYHI Ta €KCTIEPUMEHTAIIbHI JIOCITIIKEHHS.
3K9.3natHicTh 10 yCcHOI 1 HMUCBMOBOi Mpe3eHTallil Ta OOrOBOPEHHS
pe3ysbpTaTiB HAyKOBUX JOCIHIDKEHb Ta/ab0 I1HHOBAIIMHUX pPO3pPOOOK
YKpaiHChKOIO Ta aHTJIHCHKOI0 MOBAaMH, B TOMY YHCII 3 €KCIepTaMu
THITUX TaTy3ei.

3K10. 3patHicTh BHABIATH, CTAaBUTH M BHpINIyBaTH MNpoOJIeMH Ta
MPOBOJUTH JIOCHI/PKEHHS Ha BIANOBIJHOMY pIiBHI, IUIaHyBaTH U
IIPOrHO3YBaTH PE3YJIbTAaTH.

3K11. 3natHicTh 10 (pOpMYBaHHS CHCTEMHOT'O HAayKOBOTO CBITOTJISIY,

npodeciMHOI ETUKHU Ta 3araJIbHOTO KYJIIBTYPHOI'O KPYTO30pYy.
Y- yr Yy
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3K12. 3parHicTh yXBaJIOBAaTH pIIEHHS Ta [isITH, JOTPUMYIOUYHCH
MIPUHITAITY HETPUITYCTUMOCTI KOPYIIii Ta OyIb-SKHX I1HIIMX TPOSBIB

HET0OPOYECHOCTI.
®axoBi komnerenTHocti | ®K1. JlocmigHuipki 37aTHOCTI Ta KOMIIETCHTHICTh BHUKOHYBATH
creniajabHOCTI OpUTiHANbHI JTOCT/KEHHS y BHOpaHid 00iacTi mpuKkiIagHoi (i3uku Ta

JOCSTaTH HAYKOBHX pe3y/lbTaTiB, sKi CTBOPIOIOTh HOBI 3HaHHS, 13
3BEpTaHHSAM OCOOJIMBOI YBaru A0 aKTyaJlbHUX 3a/1a4 Ta BUKOPHUCTAHHSIM
HOBITHIX HAYKOBUX METO/IIB.

@®K2. 3paTHiCTh BHKOPHCTOBYBAaTH 3aKOHW M MPHHLUUIMN TMPHKIATHOT
¢bi3uky  Ta HaHOMAaTepialiB Yy TOEIHAHHI 13 MaTeMaTHYHUMU
THCTPYMEHTAMH ISl OTUCY MPUPOTHUX SBUIIL.

®K3. 3parHiCTh ananTyBaTUCh Ta BHUKOPUCTOBYBAaTH HAYKOBY
METOAOJOTII0 TPU PO3B’s3aHHI HE3HAHOMHUX 3aday, po3podui Ta
peanizaiiii IpoeKTiB, SKi Tal0Th MOXKJIUBICTh TIEPEOCMHUCITIOBATH HasBHI
3HaHHS YU CTBOPIOBATH HOBI I[UTICHI 3HAHHS

®K4. Texunomnoriyni 3aaTHOCTI. KOMIIETEHTHICTH Yy BHKOpPUCTaHHI
HAayKOBOTO OOJIaJHAHHS Ta TEXHOJIOTIH, METOAIB OOYHUCIIeHb, IO
BIIHOCATBCS 10 BUOpaHOi 00J1aCTi TOCIIHKCHHS.

@®K5. KoMmeTeHTHICTh aHami3yBaTW METOJOJIOTIYHI MpPoOIeMH, IIOo
BHUHHUKAIOTh TPHU BHPIIICHHI JOCIIIHUIBKUAX 1 MPAKTUYHUX 3aBJaHb, B
TOMY YHCIIi B MDKAMCUUIUTIHAPHUAX 00JIaCTsIX

@®K6. KoMIeTeHTHICTh CTBOPEHHsI Ta HAaJaIITyBaHHS KOMII IOTEPHUX
Mporpam 3a BJIACHOPYY pO3pOOJICHIMH AITOPUTMAMH.

OK7.31aTHICTh BUPI3HATH 13 HAKOTIMUEHUX CIIOCTEPEKEHb B1ITBOPIOBaH1
eKCIIepUMEHTaNIbHI (hakTh

O®KS. 3pmatHocTi aHamizy AaHux. KoMIeTEHTHICTh aHami3yBaTH JaHi
MPOBEACHUX JOCHIDKEHb, SKI MOXYTb OYyTH 3HA4HOTO 00cCATYy Ta
BHMAaraTH 3aCTOCYBaHHSI MOTYXHUX OOUUCITIOBATBHUX PECypCiB.

®K9. 3patHicTh 10 NPOAYKYBaHHS HOBUX 1€ 1 poO3B’s3aHHS
KOMIUIEKCHHUX TIpo0OsieM y BUOpaHiit 06nacTi Ghi3uuHUX TOCITIIKEHb.
®K10. 3naTHICT OpPraHi3oBYBaTH HaBYAJbHUN IPOLEC Ta MPOBOJIUTH
3aHATTA 3 (PI3UKO-TEXHIUHUX JUCUHUIUIIH y BUIIUX HaBUAIBHHX 3aKJiajax
®K11. 3naTHICTh 3aCTOCOBYBATH 3HAHHS TE€Op1d onucy (Ppi3nIHUX
BJIACTMBOCTEN HU3BKOPO3MIPHUX CUCTEM PI3HUX THIIB.

®K12.31aTHICTh CTBOPIOBATH Ta MOPIBHIOBATH MiX cO00I0 (i3uuHi Ta
MareMaTuyHi Mojieni Pi3udHux 00’ €KTIB, MPOIECIB Ta SBHII

/. IIporpamui pe3yJibTaTH HABYAHHS

IIporpamui pe3yabratn | [IPHI1. 3natHicTs ananmizyBaTu Ta 0OroBOpIOBATH HAyKOBI IMyOJiKallii B
HaBuaHus (ITPH) MeXax BIACHOI JOCTIAHUIIBKOT MPOOIeMaTHKH Ta M03a HElo.

[IPH2. 3naTHICTh 341IICHUTH 3aBEpIlIEHE OPUTIHATIBHE JOCTIIPKEHHS, 1110
IPYHTYETHCS HA BUKOPUCTaHHI Cy4YaCHUX METO/IIB HAYKH.

[IPH3. Ywmitu cnpuitmatl 1 0Opo0JIATH IHIIOMOBHI HAayKOB1 TEKCTH 3
(b13UKM 3 HAYKOBHX JDKEPEd, 1110 MICTATh HOBITHIO (haxoBy iH(opMaiiito,
3MIMCHIOBATH MUCHbMOBHUH Ta aHOTAIIMHUI MEPEKIIa ] TEKCTIB 3 (DI3UKH.
[IPH4. 3patHicTh po3po0isITH Ta apryMEHTOBAHO MPE3EHTYBAaTH
pe3yNnbTaTd JOCHIDKEHHSI B HAyKOBOMY 1 HayKOBO-TOMYJISIPHOMY
KOHTEKCTaX, YCHO Ta IHUCbMOBO, y (oOpMiI HayKOBUX CEMiHapiB,
KOH(epeHIiil.

[IPHS. 3patHicTh TOTyBaTH pe3yjibTaTH  BJIACHOTO  HAYKOBOI'O
JNOCTIKEHHsT s onyOJiKyBaHHS HAyKOBUX cTaTeil, MoHorpadii,
HaBYaJIbHOI JIITEPaTypH.

[TPH6. 3naTHicTh KepyBaTH CHEIiali30BaHUMH HAYKOBUMHU CEMiHapaMu
Ta BECTH HAYKOBY JHUCKYCiI0 3 JOTpPUMAaHHIM mnpodeciiiHoi eTHKH 3
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daxiBissMu 1 HedaxiBIFIMH  MIOAO  Pe3yJAbTaTiB  JOCIIIKEHb,
dbyHIaMEHTANBHUX Ta MPUKIAAHUX TPoOieM (i3UKH YKpaiHCHKOIO Ta
1HO3eMHOI0 MOBaMH, KBami(pikoBaHO  BimoOpakaTH  pe3yJabTaTd
JOCIIIDKEHb Yy HAaYKOBHX ITyOJIKAIliAIX y MPOBITHUX MIKHAPOIHUX
HAyKOBUX BHUJAHHSX.

[TPH7. 3naTHicTh 0OpOOIATH, aHATI3YBATH Ta y3araJlbHIOBAaTH HAyKOBO-
TeXHIYHY iH(opMaIito, mepe1oBUil BITUM3HIHUH 1 3apyOiKHUNA TOCBIJ B
npodeciiiHiii  ISIBHOCTI, TPEACTABIATH  PE3YJIbTaTH  BJIACHOTO
JOCITIJIPKEHHSI iHO3€MHOIO MOBOIO.

[TPHS8. Ymitu po3polastu Ta mociaipkyBatd ¢i3vdHi, MaTEMaTHYHI 1
KOMIT'FOTE€pHI MOJIeJIi POLECiB 1 cUcTeM, e(h)eKTUBHO BUKOPUCTOBYBATH
iX JUIsi OTpUMaHHS HOBUX 3HaHb Ta/a00 CTBOPEHHs 1HHOBAIIMHUX
MPOAYKTIB y MPUKIAAHIA (i3Ulll Ta AOTUYHUX MDKAUCIHUILTIHAPHUX
HanpsMax.

[TPHO. IInanyBaTu i BUKOHYBaTH €KCIIEPUMEHTANIbHI Ta/ab0 TeOpeTH4Hi
JOCIIJKCHHS 3 MPHUKJIAAHOT (i3UKH Ta JOTHYHUX MDKAMCUUIUTIHAPHUX
HampsiMiB 3 BUKOPUCTAHHSM Cy4YaCHUX HAYKOBUX METOJIB, KPUTHYHO
aHaJI3yBaTH  Pe3yJIbTaTH BIACHHUX JIOCHIHKCHb 1 PE3yJabTaTH IHIIHX
JOCTIAHUKIB Y KOHTEKCTI YChOTO KOMILJIEKCY CYYaCHHUX 3HAHb MO0
JOCITIIKYBAHOI TPOOTIEMH.

I[TPH10. Po3pobnatu Ta peanizoByBaTH HAyKOBi NMPOEKTH, SKi JAIOTh
MOJKITUBICTh TIEPEOCMHUCIIUTH HAsIBHE Ta CTBOPUTH HOBE LILJTICHE 3HAHHS 1
pO3B’s3yBaTH 3HAYYIlI HAyKOBI MpoOjeMu Gi3MKH 3 JOTPUMAHHIM
aKaJeMiqHO1 TOOPOYECHOCTI Ta OCHOB 3aroO0IraHHs KOPYIIIil Ha PiBHI,
HeoOxigHOMY i1l (POpMYyBaHHSI HETEPIUMOCTI J0 KOPYIIli Ta MPOsBiB
HEZ00POYECHOT TOBEIIHKH cepell 3100yBaviB OCBITH.

[TPH11. I'nu6oko po3yMmiTu 3arajibHi NPUHIMIIN 1 METOU TPUPOTHUUNX
HayK, a TaK0>XK METOJI0JIOTiI0 HayKOBUX JOCIHI/DKEHb, 3aCTOCYBATH iX Y
BJIACHUX JOCTIKEHHAX y cepl (PI3UKU Ta Y BUKIAAALbKIN ISTIBHOCTI.
ITPH12. BMmiTu po6utH orisj Ta nomyk iHgopMariii B creniainizoBaHii
JiTepaTypl, BUKOPHCTOBYIOUM DPI3HOMAaHITHI pecypcu: KypHaiu, 0azu
JMaHUX, OH-NAWH pecypcHu. 3IaTHICTb BUKOPHUCTOBYBATH OOJIKOBY
iH(popmario 3 616aioTeyHnx KartanoriB ta HaiHoBImMX IKT-pecypcis,
mo6 JoKami3yBaTH JpKepena 1 JITepaTypy, KOPHUCHI JUIsl BJIACHOTO
nocmipkenns. [IPHI13. 3natm mMeroaum Ta 3aco0u NMPOEKTyBaHHS
ONITUMAIILHUX BIIACTUBOCTEH TEPMOENIEKTPUYHHUX MaTepialiB

Ta MPUCTPOIB Ha iX OCHOBI.

8. PecypcHe 3a0e3nedyeHHs peaJi3zalii nporpamu

Cnenndivni VY migroroBui ¢axiBiiB Oepe ydacTh Kadenpa TEpMOENEKTPUKU Ta
XapaKTePUCTUKH MEINYHOI (13UKH.
Ka/IpoBOro Kanpose 3a0e3nedeHHs] HABYAIbHO-BUXOBHOTO IMPOIECY TOCTATHE ISt
3a0e3meYeHHs 3a0e3neueHHs MiAroTOBKH (axXiBI[iB BKa3aHOI CIEiabHOCTI 1 BITIOBi1a€
AkpeauTanifHUM BHUMOTaM HaJlaHHS OCBITHIX HOCIYT y cdepi BHILOT
OCBITH.
Crnenudgivni Jl1s1 3a0e31eueH s HaB4aIbHOTO ITPOIIECY BUKOPUCTOBYETHCSI HABYATHHO-
XapaKTePUCTUKH MaTepiasiibHa 6a3a [HCTUTYTY (Pi3MKO-TEXHIYHHUX Ta KOMIT IOTEPHUX HAYyK
MaTepiajbHO-TexHiYHOro | Ta IHcTUTYyTy TepMoenektpuku HAH Vkpainu, sxi MaioTh HeoOXinHe
3a0e3ne4eHHs TEeXHIYHE OOJIaJHAHHSA Ta Ha 33J0BUIBHOMY pIiBHI YKOMIUIEKTOBAaHI
3acobaMu 00UYMCITIOBANIBHOI TeXHIKU. J{J1s 3a0e3neueHHs] epeKTUBHOTO
HaBYAJIHHOT'O MPOIIECY HAJIAEThCS BUTBHUM JIOCTYII 10 MepexKi IHTepHerT.
Cnenudgivni VYHiBepcuret Mae noctym 10 6a3 Web of Science Ta Scopus. [lepioguano
XapaKTepUCTHKHU MIPOBOJIUTHCS TECTOBA TEpeNIUIaTa Ha PEeCypCH CBITOBHX BHIABHHIITB
ingopmaniiinoro HayKOBOi Mepi0uKH Ta KHUT. 30kpema, B 2020 poiri Ji€ Taka rnmepeamiara
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Ta HABYAJIBHO-
METOAUYHOIO
3a0e3ne4eHHs

Ha BuJgaHHs BujgaBHunTBa Wiley Ta Springer. 3a0e3nedeHHS
MiIpyYHUKaMH, HAaBYAIbHUMH TOCIOHMKaMH, JOBIJIKOBOIO Ta 1HIIOIO
HABYAJBHOIO JiTepaTyporo uepe3 Qouau OibmioTekn Ta Kadenp.
HasBHICT €IeKTpOHHOTO pecypcy 3akjiaay OCBITH, SKHA MICTUTh
HaBYAJILHO-METOANYHI MaTepiaal 3 HaBUAIbHUX JUCIHILUIIH B CHCTEMI
nucTaHiiiHoro HaBuaHHs Moodle. HaykoBa 6i0mioreka YHY mocriitHO
nepeamiadye (axoBi IKypHaIH (i3MKO-MAaTeMaTHYHOTO MPOQLIIO
YKpPaiHChKUX BHUIABIIB. A TakoX Mae€ BEIUKHA (POH/
HABYAJIHOI Ta HABYAJILHO-METOIUYHOI JTITepaTypH.

9. AkageMiuyHa MOOJILHICTE

HaunionajnbHa kpeauTHa
MOOLILHICTE

VYkitazeHi yroay npo akajaeMidyHy MOOUTbHICTh HA OCHOBI JIBOCTOPOHHIX
noroopiB Mk UHY im. 1O. PenpkoBumua ta 3BO 1 HaykoBHUMHU
ycraHoBaMu Ykpainu. https://www.chnu.edu.ua/media/yenfalas/uhody-
z-vitchyznianymy-zvo.pdf

MikHapoaHa KpeauTHa
MOOLILHICTE

VYknazeHi yrogu mpo MibKHApPOJIHY aKaJeMidHy MOOUTHHICTh Ha OCHOBI
MDKHApOJIHHX Ta IBOCTOPOHHIX JoroBopiB Mixk YHY im. }O. ®deapkoBrua
Ta OCBITHBO-HAYKOBUMHU yCTaHOBaMU KpaiH-TIapTHEPIB.
https://www.chnu.edu.ua/mizhnarodna-diialnist/zakordonni-partnery/
https://www.chnu.edu.ua/media/uh4cc5sx/uhody-z-naukovymy-
ustanovamy.pdf

HaBuanua iHO3eMHHX
3100yBaviB BUILOI OCBITH

[linroToBka Ta mNpuUAOM Ha HaBUaHHS 1HO3EMHHUX 3/100yBadiB
3MIACHIOIOTBCS 3T1THO YMHHOTO 3aKOHOJABCTBa YKpaiHu Ta I[lpaBumi
npuriomy bi (o) yHY iMeHi Opis denprkoBuyUa.
https://www.chnu.edu.ua/abituriientu/pravyla-pryiomu/

MoBa HaBYaHHSI YKpalHCHKa.
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https://www.chnu.edu.ua/media/yenfa1as/uhody-z-vitchyznianymy-zvo.pdf
https://www.chnu.edu.ua/media/yenfa1as/uhody-z-vitchyznianymy-zvo.pdf
https://www.chnu.edu.ua/mizhnarodna-diialnist/zakordonni-partnery/
https://www.chnu.edu.ua/media/uh4cc5sx/uhody-z-naukovymy-ustanovamy.pdf
https://www.chnu.edu.ua/media/uh4cc5sx/uhody-z-naukovymy-ustanovamy.pdf
https://www.chnu.edu.ua/abituriientu/pravyla-pryiomu/

IlepeJsiik KOMIIOHEHT OCBITHBLOI IPOrPaMM Ta IX JIOTiYHA MOCJTITOBHICTH

1. Ilepeik kommnonent OHII

Kon | KommoneHTH OCBITHBO-HAYKOBOI porpamu (HaBuaibpHi quciuiuiiny, |K-cte | Dopma
H/IT MPAKTUKH, KBaTidikariiina poboTa) KpeA. |miJc.KOHTP.
1 2 3 4
O060B’s13x0Bi komnonenTn OHII
OK1 | ®inocodist Ta METOAONIOTIS HAYKH 4 €K3aMeH
OK2 | AkazemivyHe MMCHMO Ta PUTOPHKA IHITOMOBHOTO CITUIKYBaHHS 6 3K,
€K3aMeH
OK3 | Opranizaris HaykoBoi JistibHOCTI (IIpoekTHMI MeHEeIKMEHT) 3 €K3aMeH
OK4 | CyuacHi iH(opmaniiiHi TeXHOIOT1] Y (GI3UYHUX JTOCIIIKEHHIX 4 €K3aMeH
OKS5 | Ilenaroriuauii mpodecionanizm Bukiaagaada 3BO 3 eK3aMeH
OK6 | KBanroBa (izuka HaHOCHCTEM 4 €K3aMEH
OK7 | Y3araibHeHa Teopisi IepeTBOPEHHS €Heprii 4 €K3aMEH
OKS | [lemaroriyHa (aCUCTEHTCHKA) MIPAKTUKA 4 | mudepenuiit
OBaHUH
3aTiK
3araabHuii 00car 000B’s13k0B01 komnonenTn OHII 32
BubipkoBi kommonentu OHII
(acmipaHT 0OMpae 3 TUCIUTLTIHM)
BK1- | BubipkoBi KOMIIOHEHTH OOHPAIOTHCS 3100yBauaMu 3 12 3aiK
BK3 | karanory BHOipKOBHX AWUCIMILIIH BHITYCKOBOT KadenpH,
IHCTUTYTY Ta YHIBEPCUTETY, UNTAIOTHCS BIIPOJOBK 2-TO CEMECTPY
HABYAHHSI.
3arajabHnii 00cAr BHOIPKOBHX KOMIIOHEHT: 12
3ATAJIBHAU OBCSIT OHIT 44

* 3rinHo i3 3akoHoM Ykpainu “TIpo BHIy OCBITY” CTYAEHTH MalOTh IIPaBO Ha “BUOIp HAaBUAIBHHUX MUCLMILIIH Yy MeEXax,
nepeadayeHrX BiIOBITHOK OCBITHROIO MPOTPaMOI0 Ta POOOYNM HABYAIBHUM IUIAHOM, B 00Cs3i, 1[0 CTAHOBHTH HE MEHII K 25
BIZICOTKIB 3araibHOI KibkocTi kpeautiB EKTC, nependadeHux As TaHOTO PiBHS BUIOI OCBITH. [Ipu 1bOMy 37100yBaui MEBHOTO
PiBHS BHIIOI OCBITH MalOTh MPaBO BHOMPATH HABYAJIbHI JAUCIHMILUIIHM, IO MPOMOHYIOTHCS JJIS iHIIMX PiBHIB BHUIIOT OCBITH, 3a
MOTO/UKEHHAM 3 KEepiBHHKOM BiINOBiTHOTO (akyiapTeTy uu migpo3ainy". Ilopsmok peamizamii 3m00yBadaMu BHIIOT OCBITH

UepHiBebKOT0 HalliIOHAILHOTO YHiBepcuTeTy iMeHi KOpist ®enproBrya npaBa Ha BUOiIp HABYATBHUX JUCIUILIIH:

https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/poriadok-realizatsii-zdobuvachamy-vyshchoi-osvity-

chernivetskoho-natsionalnoho-universytetu-imeni-yuriia-fedkovycha-prava-na-vybir-navchalnykh-dystsyplin/
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https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/poriadok-realizatsii-zdobuvachamy-vyshchoi-osvity-chernivetskoho-natsionalnoho-universytetu-imeni-yuriia-fedkovycha-prava-na-vybir-navchalnykh-dystsyplin/
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/poriadok-realizatsii-zdobuvachamy-vyshchoi-osvity-chernivetskoho-natsionalnoho-universytetu-imeni-yuriia-fedkovycha-prava-na-vybir-navchalnykh-dystsyplin/

2. CTPYKTYPHO-JIOI'TYHA CXEMA OHII

1 cemecTp 2 cemecTp 5 cemecTp 6 cemecTp 7 cemecTp 8 cemectp

y
OKS. Herarorimuii f \_.

npodecionanisv
RHETATA99 330

\ 6 xp.) J

Y

@ OK2. Axaqevmivne N OR2. Aggnenivue
HHCHVO T3 PUTOPHKA. HHCRMO T2 PHTOPH K2
HIBOMOBHOID IHIOMOBHOID
\_CILIKYBAnS (3 kp.) COUIKYBAMIE (3 KP.)
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{nCucTeHTChKa)
npakToka (4 Kp.)

Fuxmer

N
OK1., ®inocopis
TA MCTOROTOrIST
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HaykoBo-mociaigna podora 3a TeMoI0 qucepraiii

Ilepmmii pik HaBYaHHSA

JApyruii pik HABYaHHA

Tperiii pik HaBYaHHS

YerBepTHii pik HaBYaHHS

Hanucanus HaykoBUX cTaTeit

Hanucanns HaykoBUX cTaTei

Harmmicanus HAaYKOBHUX

3aBepIeHHs quceprartii

crareu
Y4acTh y HAyKOBHX KOH(EpEHIIisIX Y4actb y HAyKOBUX VYyactb y HAyKOBUX [TonepenHniit 3axuct Ha
KOH(DepeHIIisax KOH(EpEHIIIsX kadenpi. [1yoniunuii 3axuct
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12. ®dopma aTecTrauii 3700yBa4iB BUILOI OCBITH

ATtecrairis 37100yBadiB OCBITHROTO PiBHA JOKTOpa (imocodii 3ailicHIOETECS Y hopMi
nyOI1YHOIO 3aXUCTy AUcepTaliiiHoi poboTu (auceprariii). OO0B’I3KOBOIO YMOBOIO JOITYCKY
JI0 3aXHCTY € YCITIIIHe BUKOHAHHSA 3700yBaueM HOT0 iHAMBIIYyaJbHOTO HABYAIHHOTO IUIAHY
Ta 1HMBIyaJbHOTO IJIAaHY HAYKOBOI POOOTH.

Bumoru 1o aucepraniiinoi pod6oTu (aucepraiii) Ha 3100yTTS CTyNeHsI JOKTOpa
dinocoddii

Jucepranis Ha 3100yTTs CTyIneHs JoKTopa (urocodii € caMOCTITHUM pO3rOPHYTHUM
HAYKOBHUM JIOCIIIJKEHHSIM, 1110 MICTHTh PO3B’S3aHHS aKTyaJlbHOTO HAayKOBOTO 3aB/IaHHS B
rajy3l NpUpPOJHUYMX Hayk 3a crneuianpHicTio E6 Ilpuknagna ¢izuka Ta HaHOMAaTepiaiw,
pPE3yIbTAaTH SIKOTO MAaIOTh HAYKOBY HOBU3HY, TEOPETUYHE Ta MPAKTUUYHE 3HAYCHHS 32 YMOBU
iX ONPIITFOAHEHHS Y BIANOBITHUX MyOumikaiisx. [ucepraiiiiina po6oTa HE MOBUHHA MICTUTH
akaJeMiuHoro Tuiariaty, (Qanbcudikamii, ¢dabpukamii Ta BIANOBIZATH BUMOTaM,
BCTAHOBJICHUM 3aKOHOJIaBCTBOM.

Huceprariiiina poO0oTa MOBMHHA MaTh OOCST OCHOBHOI'O TEKCTY 4,5-6 aBTOPCHKHX
apkymi (108 — 144 crop)”. Jlo 3aransHOro ob6cary aucepTallii He BKIIOYAKThCA TabIuI Ta
UTFOCTpallii, sSKi MOBHICTIO 3aliMarOTh IUIONIY CTOPIHKH, CIIMCOK JiTepaTypyd Ta TOJATKH.
Jucepraniiina poboTa nepeBipseTbCs Ha IUIariat Ta po3Millyerbes B penosutopii UHY ans
BUIBHOTO JTOCTYMy. ATecTallis 31HCHIOETHCS BIAKPUTO Ta MyOJIIYHO.

1 aBTop. apkym nopiHio€e 40 000 cuMBOIIIB, 1110 BIAMNOBIIa€ OPIEHTOBHO 24 CTOP.



MATPHUIIA BIIITOBIIHOCTI TIPOTPAMHUX KOMIIETEHTHOCTEHN

KOMITIOHEHTAM OHII
OK1 OK2 OK3 OK4 OKS5 OKo6 OK7 OKS8
1 3 4 5 6 7 8 9
3K1 + + +
3K2 + + +
3K3 + + +
3K4 +
3K5 + +
3K6 + +
3K7 + + + +
3K8 + +
3K9 + + + +
3K10 + +
3K11 + + +
3K12 + +
DK1 + + +
DK2 + +
®K3 +
DK4 + +
®KS + +
DK6 + + + +
DOK7 + + +
DKS + + +
dK9 + +
DK10 + + +
DK11 + +
DK12 + +




MATPULA SBABE3IIEYEHHSA ITPOI'PAMHUX PE3YJIBTATIB
HABYAHHS BIAITIOBI/ITHUMHW KOMIIOHEHTAMMU OCBITHBO-

HAYKOBOI ITPOI'PAMU
OK1 OK2 OK3 OK4 OK5 OK6 OK7 OKS8

1 2 3 4 5 6 7 8 9
IPH1 + + +
ITPH2 + + + +
ITPH3 + + +
TTPH4 + + + +
IIPHS + + +
HPH6 + + + +
IIPH7 + + +
IIPHS + + +
HPH9 + + + +
IIPH10 + + +
IIPH11 + + + +
II1PH12 + + +
IIPH13 + + + +
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