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b. Penensii npecTaBHUKIB aKaJeMidHOT CITUTBHOTH.
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KepiBHMK POEKTHOI rpynu
Konapatenko Cepriii Cdepa HaykoBHX  3alliKaBJICHb:
BikTopoBu4 ONTHKA HaHOCTPYKTYD,
HaTiBIPOBiTHUKOBA
ONITOCJIEKTPOHIKA Ta
Jokrop ¢i3.-MaT. HayK 3a (oToBoIBTAIKA. OntuyHi Ta
cnemianpHicTiO 01.04.05 — (doroenekTpuIHi BJIACTHUBOCTI
KwuiBcbkuii OITHKA, Ja3epHa (i3uka, Tema HaHOCTPYKTYPOBaHUX TUTIBOK. CraxxyBaHHsI B
3aBimyBau HaI[lOHAJTbHUI nuceprarii «DoToreneparis HaykoBi mpami: aBtop monan 150 TexHiYHOMY
kadenpu YHIBEpCHUTET iMEHI i pexomOiHaIis ” HAyKOBHX Tmpamb, 30kpemMa 80 VYHiBepcHUTETI, M.
ONTHUKH, Tapaca llleBuenka, HEPIBHOBAXKHUX HOCI{B cratei Ta 5 HaBUYaJIbHUX Kewmmuin, Himeuunna
npodecop 1998, 3apsay B MOCIOHHUKIB. 01.04 —27.05.2021
«Di3uKa TBEpIOTO TijIa» HariBIIPOBITHUKOBUX

HAHOTETEPOCTPYKTYpax Sij.
xGex/Si ta InyGa; xAs/GaAsy.

1. S. Kondratenko, O. Datsenko, A.
V. Kuchuk, F. M. de Oliveira, D.
Babich, P. M. Lytvyn, M. E. Ware,
V. Lysenko, Shui-Qing Yu, Yu. .
Mazur, & G. J. Salamo.
Photoconductivity of GeSn thin




films with up to 15% Sn content.
Physical Review Materials (2023),
7(7), 074604.
https://doi.org/10.1103/PhysRevMat
erials.7.074604

2. S. Kondratenko, O. Datsenko, D.
Babich, V. Dzhagan, Yang Pan, M.
Rahaman, O. Selyshchev, D. R. T.
Zahn. Enhanced photoconductivity
of hybrid 2D-QD MoS2-AgInS2
structures. Journal of Chemical
Physics (2023), 159, No 4,044707.
https://doi.org/10.1063/5.0148220
3. P. Lytvyn, A. Kuchuk, S.
Kondratenko, H. Stanchu, S. V.
Malyuta, Shui-Qing Yu, Yu. L.
Mazur, & G. J. Salamo. Strain-
driven anomalous elastic properties
of GeSn thin films. Applied Physics
Letters (2023), 123(2), 022102.
https://doi.org/10.1063/5.0149098

YileHn NMPOEKTHOI rpynu

3enencekuii Cepriit ITpodecop
€BrenoBny Kadenpu
OINTHKH

KuiBchkuit opaena
Jlenina mpepxaBHUI
YHIBEpCHUTET iMEHI
T.I'.IlleBuenka, 1979,
BaranpHa (izuka. Dizuk
— ONTHKA TBEPAOTO TiJa.
Buknanau.

Joxkrop ¢izuko-
MaTeMaTHYHUX HAYK,
01.04.05 — onTHka, 1azepHa
(hizmka,

TeMa JucepTanii

“HemniniiiHe CBITIHHA LEHTPIB
MOTJINHAHHS Y
KOHIEHCOBaHUX
cepenoBuIax’,

npodecop kadeapu ONTHKH
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HaykoBi iHTepecu: B3aeMO/Iist
Ja3epHOr0 BUTIPOMIHIOBaHHS 3
pedoBuHOIO. ABTOp Oinbiie 70
HayKoBHUX cTaTeil Ta 10 MeToquuHuX
Ta HaBYaJIbHUX IOCIOHHUKIB,
30Kpema:

1. Yu.Yu.Bacherikov, A.V.Gilchuk,
A.G.Zhuk, R.V Kurichka,
0.B.Okhrimenko, S.E.Zelensky,
S.A.Kravchenko, Nonmonotonic
behavior of luminescence
characteristics of fine-dispersed self-
propagating high-temperature
synthesized ZnS:Mn depending on

CraxxyBaHHS B
[HCTUTYTI €NeKTPOHIKH
VYHiBepcuTery
Hn3yoku (Xamamany,
Snownis), 2017, 2018,
2019.




size of its particles // Journal of
Luminescence V.194, 2018, P.8-14
https://doi.org/10.1016/j.jlumin.201
7.09.010

2. M. Kokhan, I. Koleshnia, S.
Zelensky, Y. Hayakawa, T. Aoki
Laser-induced incandescence of
GaSb/InGaSb surface layers //
Optics and Laser Technology 108
(2018) 150-154
https://doi.org/10.1016/j.optlastec.2
018.06.053

3. V. Karpovych, O. Tkach, K.
Zelenska, S. Zelensky, T. Aoki
Laser-Induced Thermal Emission of
Rough Carbon Surfaces // Journal of
Laser Applications 32, 012010
(2020);
https://doi.org/10.2351/1.5131189.
4. C.€. 3emeHceknii, b.A.
Oxpimenko JlazepHa
cnekrpockorist. K.: BITL]

«KuiBcpkwii yHiBepcuteT», 2020. —
415 c. ISBN 978-966-433-086-4.

Makapenko OJekciii
BoJsopumupoBny

npodecop
kadeapu
OITHKH

KuiBcbkuii yHiBEpCHTET
im. T.I" IlleBuenka,
1997,
«OnTnyHi npuIagy TQ
CHUCTEMI

Jokrop ¢i3.-MaT. HayK 3a

CHelLiaIbHICTIO
01.04.05 — ontuka, ma3epHa
¢izuka,

Tema aucepTauii
«["oHiomonmspuMeTpis
HEO/IHOPITHUX MOBEPXHEBUX
I1apiB CEpeIOBUIL 3 PI3HUMHU
TUTIAMH TIPOBITHOCTI»,
JIOLIEHT Kaeapy ONTHKH.
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Cdepa HayKOBHUX 3aIliKaBJICHb:
METAJIOONTHKA, CIIEKTPaIbHa
€JIIIICOMETPIs IIOBEPXHI Ta ONTHYHE
Marepialo3HaBCTBO, KOJIOPUMETPIs,
BOJIOKOHHA Ta iHTel"paHBHa OIITHUKA.
Hayxogi niparii: aBrop moHan 50
HayKOBHX Hpallb, 30KpeMa 2
MOCiOHMKIB, 3 aBTOPCHKUX CBIiIOITB
Ha BUHAXO/IH.

1. Veremeichyk, T.V., Makarenko,
0.V., Shevchenko, V.B., Ivanchuk,
S.Y., Rybalochka, A.V.,
Investigation of multilayer samples
of porous silicon with periodic

CraxyBaHHs 0e3
BIZIpHBY BiJl BUPOO-
HuuTBa, «Lentp
BUIIPOOYBaHb i
JIIarHOCTHUKHU
HaTiBIPOBITHUKOBHX
JOKEpeJI CBITiIa Ta
OCBITJIIOBAILHUX
CHCTEM Ha X OCHOBI»
(HATIAHAC)
IncruryTy dizuku
HaTiBIPOBIIHUKIB iM.
B.€. JlamkaproBa
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structure by spectroscopic
ellipsometry, Fizika Nizkikh
Temperatur, 2024 — Vol.51, No.2,
261-266 pp

2. Ivanchuk, S., Makarenko, O.,
Yampolskyi, A., The Effect of
Thermal Annealing on the Crystal
Structure and Surface Morphology
of Spincoated P(VDF-TrFE) Thin
Films, Proceedings - IEEE 42nd
International Conference on
Electronics and Nanotechnology
(ELNANO), 253-256 pp

3. Galstian, 1.Y., Tsapko, Y.A.,
Makarenko, O.V., Yampolskyi,
A.L., Tarusin, Y.V., Len, E.G.,
Influence of multi-walled carbon
nanotubes in polytetrafluoroethylene
on the parameters of electronic
structure and absorption of ultra-
high-frequency radiation, Applied
Nanoscience (Switzerland), 2023 —
Vol.13, 4977-4987 pp

4. Yampolskyi, A.L., Makarenko,
0.V., Zaporoshchenko, D.V.,
Plasmon resonance properties of Au,
Cu, and Ag multilayered structures
with P(VDF-TrFE), Ukrainian
Journal of Physics, 2023 — Vol .68,
No.9, 594-600 pp

5. Makarenko, O.V., Odarych, V.A.,
Yampolskiy, A.L., Studies of porous
silicon aging by ellipsometry,
Molecular Crystals and Liquid
Crystals, 2022 - Vol.748, 134-141

pp
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Gbi3nuHuil GaKkyabTeT,
2004 p., ciemianbHICTD
— Ja3epHa Ta
OIITOEIEKTPOHHA
TeXHiKa, KBai(ikaris
— MaricTp Ja3epHoi Ta
ONTOEIEKTPOHHOI
TEXHIKH, BUKJIa1a4
hizuku

ONTHKA, JIa3epHa (i3uKa,
Tema muceprarii: «Brms
aHTAPMOHI3ZMY
HOpPMaJIbHHUX KOJIMBaHb Ha
ZeBlamiio XIMIYHOTO

3B 3Ky MOJICKYJI CUMETPIi
C2, C2v, C3v»

ACTIEKTH CITIEKTPOCKOTIii

Bubpani myOmikarii:

Lazarenko, M. M., Hnatiuk,
K. 1., Alekseev, S. A.,
Yablochkova, K. S.,
Dinzhos, R. V., Ublekov, F.,
... & Alekseev, A. N. (2020,
November). Low-
temperature dielectric
relaxation in the system
silica gel-undecylenic acid.
In 2020 TEEE 10th
International Conference
Nanomaterials: Applications
& Properties (NAP)(pp.
01NICO02-1). IEEE.

Hnatiuk, K. I., Zabashta, Y.
F., Lazarenko, M. M.,
Alekseev, S. A.,
Yablochkova, K. S., Ushcats,
M. V., ... &Bulavin, L. A.
(2023). Dielectric Relaxation
in Nanocrystals: A Scale
Effect. The Journal of
Physical Chemistry .
Lazarenko, M. M., Alekseev,
A. N., Alekseev, S. A.,
Hnatiuk, K. 1., Demidiuk, O.
F., Yablochkova, K. S., ... &
Lazarenko, M. V. (2020).
Topological solitons in chain
molecular crystals with
stoichiometric obstacles and
hydrogen bonds. Journal of
Physics and Chemistry of
Solids, 144, 109514.
Okhryimenko, B. A., &

YHIBEpCHUTETI
TEXHOJIOTIH,
Technische
Universitéit
Chemnitz, M
Xenmin, Himeuunna
3a MPOrPaMOI0
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and Methods:
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(SOMMER!)", 6
KpeawuTis, (2024)
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«JlizepcTBO B
YHIBEpCUTETI:
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KHY imeni Tapaca
IlleBucnka, 1
KpPEIIUT, O0TIKOBUI
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Yablochkova, K. S. (2007).
Anharmonicity of normal
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on deviations of OH bond in
H20 molecule; Ukrayins’ kij
Fyizichnij Zhurnal
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Kongepenuii:

e Lazarenko, M. M., Hnatiuk, K.
I., Alekseev, S. A.,
Yablochkova, K. S., Dinzhos,
R. V., Ublekov, F., ...
Alekseev, A. N. (2020). Low-
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relaxation in the system silica
gel--undecylenic acid. 2020
IEEE 10th International
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(NAP), 0INICO02-1. IEEE.
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S. Y., Shevtsov, D. O.,
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Yablochkova, K.S,......
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Applications: Selected
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International Conference
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Nanomaterials (NANO2020),
26--29 August 2020, Lviv,
Ukraine 8, 51-73. Springer
International Publishing.

KepiBHuTBO HayKOBOIO
poboToro OaxanaBpiB i
MaricTpis.

SxyHoB Anapii
BacuaboBuu

JloneHt
kadenpu
OIITUKHU

Kwuiscbkuit opaena
Jlenina nepxaBHuUit
YHIBEpCHUTET iMeHi
T.I' IlleBuenka, 1981,
3aranpHa izuka.
®Di3uK — ONTUKA
TBEPJIOTO Tija.
Buknanau.

Kanmunar ¢izuko-
MaTeMaTHYHUX HayK 3a
crewianpHicTio 01.04.05 —
OINTHKA, TEMa JAUCEPTAIlii:
«CHeKTpOCKOMYHUN
MiIXi] 10 IpoOieMu
MIEPBUHHOTO MEXaHI3My
B3aeMOmil
€JICKTPOMAarHiTHOTO
BUTIPOMIHIOBaHHS 3
010JIONYHUMH CHCTEMAMI»
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OCHOBHI HaNPSIMKH HayKOBOT
IISUIBHOCTIL: OIITHKA
HEOJTHOPIHUX CEPEIOBHUIIL,
OiomenuuHa ontuka. Haykosi
mpari: aBTop monaz 50
HayKOBHX CTaTeH, 5 OCIOHHUKIB,
6 aBTOPCHKHX CBIJOITB Ha
BHHAXO/IH.

1.Kuzkova, N. and A. Yakunov,
Research of Nanosized
Inhomogeneities in H-Bonded
Liquids Using Sophisticated
Light Scattering Techniques.
International Scholarly Research
Notices, 2013. 2013(1):

2 Kuzkova, N., A. Yakunov, and
M. Bilyi, Low-Frequency Raman
Spectroscopic Monitoring of
Supramolecular Structure in H-
Bonded Liquids. Advances in
Optical Technologies, 2014.
2014(1): p. 798632 1687-6407.
3. 3. Yakunov, A.V. and
A.O. Lesovaya, Detecting the
Effect of Millimeter Waves on
Yeast Cells by Dynamic Speckle

ITigBueHHs
KBaJiQikarii B
IHcTHTyTI
METPOJIOTi{ Ta
CcTaHaapTH3aIii
(2023), OHJIANH
kypcu KNU Teach
Week (2021)
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Analysis. Surface Engineering
and Applied Electrochemistry,
2021. 57: p. 345-350.

Slmyk Bacuiab
ITaB1oBHY

KuiBcrkuit opaena
Jlenina neprxaBHUit
yHiBepcurer im. T. T
IlleBuenka,

1973,

«3arasnbHa }izukay

Kangupar ¢i3.-mat. Hayk 3a
crnemiaigpHicTiO 01.04.05 —
OITHKa, Jla3epHa (i3uKa, TeMa
mucepTanii «B3aemomis
IHTEHCHBHOTO JIa3epHOT0
BUIIPOMIHIOBAaHHA 13
PTYTENOAIOHNME iIOHAMHU B
PO3YMHAX ETEKTPOIITIBY,
JOLIEHT KadeIpy ONTHKH

48

Omnyo6nikoBaHo moHax 110 HaykoBHX
po0ir, 3 Hux 51 crartsa y BJ] Scopus.
OcHOBHI my0OiKaIlii 3a HaIPAMOM:
1. Y. Leonenko, G. Telbiz, V.
Yashchuk, T. Kavetskyy, N.
Kukhtarev, A. Glushchenko.
Design of Mesoscopic Ordered
Titania and Silica Hybrid Sol-Gel
Films as Planar Waveguide. book
«Nanoscience and Nanotechnology
in Security and Protection against
CBRN Threats». Springer,
Dordrecht, pp. 131 -137, 2020.

2. Vasil P. Yashchuk, A.P.Smaliuk,
E.A.Tikhonov. Coupling of random
lasing and stimulated Raman
scattering in a random media:
Necessary conditions. Frontiers in
Optics / Laser Science. OSA
Technical Digest (Optica Publishing
Group, 2020) paper JTh4A.35.

3. Vasil P. Yashchuk, M.
Zhuravsky, O. Prygodiuk.
Formation of random lasing
radiation within a limited strongly
scattering medium. Mol. Cryst. Liq.
Cryst. V.697 (2020), Nel, p. 20-30.
4. Vasil P.Yashchuk, M.
Zhuravsky. Random lasing in a
random media with unevenly
distributed scattering particles.
Frontiers in Optics + Laser Science
2022 (FIO, LS) Technical Digest

CraxyBaHHA B
IHCTUTYTI (i3UKH
HAHY

3 xoBTH: 2023p. —
28 mortoro 2024p.




Series (Optica Publishing Group,
2022),paper JW4B.26.

5. S.E. Zelensky, O.S. Kolesnik, V.
P.Yashchuk. The role of air in laser-
induced thermal emission of surface
layers of porous carbon materials
Ukr. J. Phys. 2023. Vol. 68, No. 10,
pp 652 659.

[Ipu po3podiii npoekty [Iporpamu BpaxoBaH1 BUMOTH:
1) Crannmapty BHIIIOI OCBITH 32 crieniaiibHICTIO 104 «Di3uKa Ta acTpoHOMIs» JIJIs Iepioro (6akanaBpChbKOro) piBHS BUILOI OCBITH
(3atBepmxenunit Hakazom MinictepctBa OcBiTu Ta Hayku Ykpainu Big 04.10.2018 p. Ne1075)
2) TumyacoBoro craHaapty BHIIOiI OcBITH KwuiBchbkoro HarioHanbHOro yHiBepcuteTy imeHi Tapaca IlleBuenka mnepiioro
(6akanmapcekoro) piBHs ramysi 3Hanb E - IlpupogHuyi Hayku, MatemMaTHKa Ta CTaTUCTUKa cremiaibHocTi ES ®izuka Ta
actpoHoMis (3arBepkeHui Hakaszom Pexropa Bim «27» ciuns 2025 p. Ne6)




1. MPO®LIb OCBITHHO- MPO®ECIMHOI TIPOT'PAMHA

«OOTUKA» /| «OPTICS»

3i cmemiaabHOCTI ES «®@i3uKa Ta acTPOHOMisi»

1 — 3aranbHa ingopmanist

CTyninb BUIIOI OCBITH Ta Ha3Ba
KBaJgiikauii

baxanasp
E5 ®i3uka Ta actpoHOMIs

Bachelor
ES5 Physics and astronomy

Moga(u) HaBYaHHA i
OLiHIOBaHHS

VYkpainceka / Ukrainian

OO0csr ocBiTHBOI IpOrpamMu

240 xpeauTis, (8 ceMecTpiB)

Tun nporpamu

OcsiTHbO-TIpOdeciitHa

Tun nuniaoma

Humiiom 3BO

IToBHa Ha3Ba 3aKJIay BHIIOL
OCBITH, 2 TAKOK CTPYKTYPHOTI'0
niapo3ainy y skomy
3iliCHIOEThCSI HABYAHHSA

KuiBcbkuii HarioHanbHUH yHiBepcHuTeT iMeHi Tapaca
[leBuenka, piznuynnii paxynsprer / Taras Shevchenko National
University of Kyiv, Faculty of Physics

Haspa 3aksaay Buioi ocBitu
AKUH Oepe y4yacTs y
3a0e3ne4eHHi MporpamMu
(3amIOBHIOETHCS ISl IPOTPaM
MTOJBIMHOTO (3 MOKIIUBICTIO
MOJIBIHHOTO) 1 CIILIBHOTO
JTUTIIIOMYBAHHS)

O¢iuiiina Ha3Ba O0CBITHBOI
NPOrpamMu, CTylliHb BHILOI OCBITH
Ta Ha3Ba kBaJjidikanii 3BO-
NapTHEPa MOBOI0 OPHUTIIHATY
(3aMOBHIOETHCS TSI IPOTPAM
MOABIHHOTO (3 MOXKJIUBICTIO
MOJABIHHOTO) 1 CIIUIBHOTO
JTUTUIOMYBaHHS )

HasiBHicTh akpeauTauii

Hukn/piBeHs nporpamu

HPK - 6 piBens, QF-EHEA - nepmuit nuxn, EQF LLL - 6
pIBEHb.

IlepexymoBu Ha 6a3i moBHOI cepenHbOi OCBITH
®opma 3100yTTH OCBITH JICHHA
Tepmin aii ocBiTHBOI Iporpamu 5 pokiB

InTepHeT-agpeca nocTiiHOrO
PO3MilllcCHHSI ONHCY OCBITHHOL
nporpamMu

https://phys.knu.ua/navchannya/programa-navchannya




2 — MeTa 0CBITHBOI IpOrpamMu

Meta nporpamu (3 ypaxyBaHHSIM
piBHA KBadigikaii)

Hanatu ocBiTy B 001acTi (pi3UKH Ta acCTpOHOMII 13 ITMPOKUM
JOCTYTIOM JI0 TIPAIleBIIAIITYBAaHHS, TIATOTYBaTH (haxiBIliB i3
NOTIMOJIEHUM 3HaHHSM ONTHKH Ta JIa3epHOI (i3UKH, 3AaTHUX
JI0 KOMIIEKCHOTO PO3B’SI3aHH CKJIQJIHUX 33724 1 OAaJIbIIOT0
HaBYaHHS.

3 - XapakTepucTHKA OCBITHHOI IPOrpamMu

Onuc nmpeamMeTHOI 00J1acTi
(rasy3p 3HaHb / cewiaJbHICTD /
cneniagizanis (3a HAsIBHOCTI)
MPOrpamMmu)

00'ekm suguenna ma /abo dianvHocmi:

¢i3u4yHI Ta acTPOHOMIYHI 00’€KTHM 1 TIPOLIECH Ha BCIX
CTPYKTYpHHUX DIBHSIX Oprasizaiii maTepii Bif] eJIeMEHTapHHX
4acTUHOK 10 BcecBity, ¢yHIamMeHTanbHI Ta TPUKIAIHI
aCTeKTH JOCHiKEHHS (I3WYHMX SBUMI, TIOB’S3aHUX 13
OPUPOJIOI0  CBITJIA, HOr0 TIOMIMPEHHSM, B3a€EMOJIEI0 3
MarepiaJlaMM, a TaKOX Cy4YacHI METOOU BUMIPIOBaHHA,
MO/JICIIFOBAHHS 1 3aCTOCYBaHHS ONTHYHUX CHUCTEM Y PI3HHX
cepax HayKH Ta TEXHOJIOTIH.

Hini naséuanns:

®opmyBaHHA (QyHIaMEHTATbHUX 3HAaHb 3 ONTHKH Ta
CYMDKHUX pO3IUTIB (I3UKH, HEOOXIAHMX MJIi PO3YMIHHS
OCHOBHMX (I3MYHMX SIBUI 1 MpPOIECiB, IOB’A3aHUX 13
NOLIMPEHHSIM CBITJIa Ta HOTO B3a€EMOJIEI0 3 MaTepialaMu.
HaOyTTss 3maTHOCTI poO3B’sI3yBaTH CKJaJIHI CIeliai30BaHi
3ajaul Ta MpakTH4YHI npoOineMu 3 (i3uku y mnpodeciinii
JisUIbHOCTI 200 'y TMpoleci MOJANbLIOr0 HaBYaHHA, LI0
XapaKTepU3yIOThCs KOMIUJIEKCHICTIO 1 HEBU3HAUEHICTIO YMOB
Ta rnependayaroTh 3aCTOCYBAaHHS IEBHUX TeOpid 1 MEeTOJiB
(hi3uKy.

Teopemuunuit 3micm npeomemnoi oonacmi:

0a30Bi 3HaHHA 3arajbHOi (I3MKM (MeXaHiKa, MOJEKYJIspHa
¢izuka Ta TEpMOJMHAMIKA, €JIEKTPUKA Ta MarHeTU3M, OITHKA,
atromHa ¢i3uka, JazepHa (¢izumka, (Qizuka AApa  Ta
€JIEMEHTapHUX YacCTHMHOK); OCHOB TEOPETUYHOI (i3UKH;
3arajbHOI aCTPOHOMI].

Memoou, memoouku ma mexmHonozii:

¢bi3uyHi 171€1, TImoTe3u, Teopii Ta MOJEIN1, METOI!
eKCTIEpUMEHTAIBHUX JOCIIKEHb Ta MaTeMAaTUIHI METOIH,

110 BI/IMOBITAfOTh TEOPETUYHOMY 3MICTY MPEAMETHOT 001aCTi.
Incmpymenmu ma oonaonanns:

HaykoBi npunaau 1ist Gi3UIHUX JOCIIHKEHb 1 BUMIPIOBAHb,
o0uncIIOBaJIbHA TEXHIKA, CTICIIiaIi30BaHEe TPOrpaMHe
3a0e3neueHHs.

OpienTanisi 0cBiTHBOI IporpamMu

OcsiTHBO-TIpOdeEciiiHa akagemMiuHa

OcHoBHHIi GOKyC OCBITHBOI
nporpamMu

3aranpHa ocBiTa 3a cnenianbHicTio ES ®i3uka Ta acTpoHOMIsL.
KmtouoBi cnoBa: (¢i3uka, acTpoHoMis, (i3MYHA OINTHKA,




KBAaHTOBA ONTHKA, Ja3epHa (i3uKa, ONTHYHA CIEKTPOCKOIII,
OITOETICKTPOHIKA, ONITUYHA METPOJIOTisl, ONTUYHI MaTepialiu.

OcobsmmBocTi nporpamu

[Iporpama moenHye 3HaHHA 3  (PI3UKH, MaTEeMaTHKU,
MaTepialio3HaBCTBA,  €JEKTPOHIKM  Ta  iH(opMariitHux
TEXHOJIOTiH, 1m0 3ale3nedye MIMPOKUH  HAyKOBHH 1
MPAKTUYHUAN MIAXiA 10 BUBYCHHS ONTUYHUX SBUI 1 pO3POOKH
Cy4acHUX ONTHYHHX cucteM. Oco0imBa yBara NPUAUISETHCS
HOBITHIM  JIOCSATHEHHSIM y  JIa3€pHUX  TEXHOJIOTIAX 1
OINTOCNICKTPOHIIl, & TaKOX IX 3aCTOCYBAaHHIO OITHUKU B
iHpOpMaIMHUX 1 TEJICKOMYHIKAIlIMHUX CHUCTEMax, MEIWIIHHI
Tta OioTexHoyorisx. IIporpama MICTUTh BEIMKY CKIIAIOBY
KOMIIOHEHTY TIPaKTUYHOI Ta HAYKOBO-AOCHITHOI pobOoTH
CTYJICHTIB SIK BHKOHAHOI CaMOCTIHHO, TaK 1 B HAayKOBHX
rpymnax, 1o HpamoTh HAJ IMUPOKAM KOJIOM MUTAaHb Yy raiys3i
ONTHKH, Ja3epHOI (i3MKH Ta ONTOCICKTPOIHKH.

4 — IlpuaaTHicTh BUYCKHUKIB

A0 IMpaleBJaAlITYBAHHA Ta NOJAJbIIOI0 HABYAHHS

IIpupatHicts 10
npaneBJalITyBaHHS

BuryckHUKE MOXYTh TpPAMIOBATH HA IOCAJaX TEXHIYHHX
¢axiBuiB y ramy3i ¢i3MYHHX HAyK Ta TEXHIKH Ha Tocajaax i
3/IaTHI BUKOHYBATH EKCIICPUMECHTH B ONTHYHUX J1aO0OpaTOpisix
(criexTpockormisi, nazepHa (isuka, (OTOHIKA), BUKOHYBATH
MOJICTTFOBAHHSI ONITHYHUX IPOIECIB, BUKOHYBATH 1HXCHEPHO-
TEeXHIYHY poOOTYy, pobOoTa 3 ONTUYHHUMH 1arHOCTHYHHUMU
cucTeMamH,  pobOTa B OCBITHIX WPOEKTaX, CTBOPEHHS
HaBYAJILHUX MaTepialliB 3 ONTHKH.

PoGoui micust B KOMIaHIAX, MajuX MiANPUEMCTBAX Ta
IHCTUTYTaxX aKaJieMidHOTO, HAyKOBO-AOCTIIHOTO,
TEXHOJIOTIYHOTO Ta iIHPOPMALIIHHOTO CEKTOPY.

IMoganbiie HaBYaHHA

MaroTe TpaBO MPOAOBKHUTH HAaBYaHHS Ha APYyroMy piBHI
BUIIOI OCBITH SK B MeEXaxX OCHOBHOI Ta CIOpPIAHEHOT
npeaMeTHoi o0nacTel, Tak 1 mo3a HUMH. HaOyTTa 10AaTKOBHX
KBasTi(piKaIii y CUCTEMI MiCISUIIOMHOI OCBITH.

5 — BukJjgaganHs TAa OLIHIOBAHHSA

BI/IKJIaI[aHHSI Ta HABYAHHA

Jlexuii, cemiHapy, NPAaKTUYHI 3aHATTS, Ja0opaTopHi poOOTH B
MaJIMX Tpymax, caMocTiiHa poboTa Ha OCHOBI MiIPYYHHUKIB Ta
KOHCIIEKTIB, KOHCYJIbTallli 13 BHUKIagauyamu. HaBuanbHa
mpakTuka 3a ¢paxoMm € 000B’I3KOBHM KOMIIOHEHTOM OCBITHBOL
nporpamMu; ii  TPOXOJKEHHS NPAKTUKUA BiOyBaeThCs 3
BIJIPMBOM B1Jl TEOPETHYHOr0 HaBuaHHsA. [lix yac ocTaHHBOTO
poKy mependaueHO HamMcaHHs KBamidikamiitHoi podoTu
OakayiaBpa, sIka TaKOX IPE3EHTYEThCSI Ta OOrOBOPIOETHCS 3a
y4acTi BUKJI1a4yiB Ta OJJHOTPYITHHUKIB.

OuiHoBaHHA

[TucemoBi  icmuTH, 3amikd, OUdEpeHIiioBaHI  3aliKu,
Ipe3eHTallil, KOHTPOJIbHI pOOOTH, TOTOYHUN KOHTPOJIb, 3aXHUCT




NPaKTUK, KOMIUIGKCHMH  icmUT 3 (i3MKH,  3aXUCT
KBasidikamiitHoi podoTn 6akanaspa.

6 — [IporpaMHi KOMIIETEHTHOCTI

InTerpajnbHa KOMIETEHTHICTH 31aTHICTh PO3B’A3yBaTH CKJIQJHI CIeliaii3oBaHl 3adadul Ta
MpakTU4YHI TpoOsemMu 3 (I3UKH Ta ONTHUKH y TpodeciiHii
IisTTbHOCTI 200 y Tporeci MOJaibIIOro HaBYaHHS, IO
nepeabdavae 3acTOCyBaHHS MEBHUX TEOPId 1 METOAIB CydacHOI
OITHKH, 10 XapaKTePU3YEThCS CKJIaJTHICTIO Ta
HEBHM3HAYECHICTIO  yYMOB, 3JaTHICTh  OpraHi3oByBaTH 1
MPOBOJUTH  ONTHYHI ~ BUMIPIOBaHHS,  pO3pOOIATH 1
BUKOPUCTOBYBAaTH Ha TMPAKTUIl ONTUYHI CHCTEMH 1
OITOCIICKTPOHHI KOMILICKCH.

3araabHi komnereHTHOCTI (3K) 3K01". 3naTHicTs 3axumatu baTbKiBIMHY.
3KO01. 3parHicTh 10 aOCTPAaKTHOTO MHCICHHS, aHami3y Ta
CUHTE3Y.
3K02. 3pmaTHiCTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHHUX
CUTYaIIIfIX.
3K03. HaBuukm  BuUKOpHCTaHHS  iHpopMamiiHMX i

KOMYHIKAI[ITHUX T€XHOJIOT1H.

3K04. 3naTHicTh OyTH KPUTHYHUM i CAMOKPUTHYHHM.

3K05. 3naTHicTh npuitMaTi OOTPYHTOBAH1 PillICHHS.

3K06. HaBnuku Mi>k0COOMCTICHOT B3a€EMOJIII.

3K07. HaBuuku 311iiicHEHHS O€3ME€YHOI A1SITbHOCTI.

3K08. 3paTHICTh OLIHIOBaTH Ta 3a0e3nedyBaTH SKICTh
BUKOHYBaHUX POOIT.

3K09. BusnaueHicTh 1 HaNOJEIJIHUBICTL IMIOAO MOCTABICHUX
3aBJIaHb 1 B3STUX 000B’SI3KIB.

3K10. IlparHenHss 10 30epeXeHHS  HaBKOJUIIHbOIO
cepeloBUILa.

3K11. 3maTHIiCTE iSITHA COLIAIBLHO BIAMOBIIAIBLHO Ta CBIIOMO.
3K12. 3gaTHiCTh CHUIKYBAaTUCS JEP>KaBHOIO MOBOIO SIK YCHO,
TaK 1 MMCbMOBO.

3K13. 3paTHICTb CNIUIKYBATUCS 1HO3EMHOIO MOBOIO.

3K14. 3naTtHicTh peani3oByBaTH CBOi MpaBa 1 OOOB'SI3KU SIK
YlleHa CYCIIBCTBA, 3axXUINATH YKpaiHy, YCBIIOMIIIOBATH
[IHHOCTI ~ TPOMAASIHCHKOTO  (BUIBHOTO  JIEMOKPATUYHOTO)
CyCTUIbCTBA, BEPXOBEHCTBA MpaBa, MpaB 1 CBOOO JIIOJWHH 1
IpOMaJTHUHA.

3K15. 3natHicTh 30epiraTd Ta NPUMHOXKYBaTH MOpAaJbHI,
KyJIbTYpHi, HAyKOBI LIHHOCTI 1 JOCATHEHHS CYCHIJIBCTBA Ha
OCHOBI pO3yMIHHSI ICTOpii Ta 3aKOHOMIPHOCTEH PpO3BUTKY
npeaMeTHoi o0racTi, i Micls y 3arajibpHii CUCTEMI 3HaHb PO
MPUPOAY 1 CYCHIIBCTBO Ta Y PO3BUTKY CYCHUIbCTBA, TEXHIKH 1
TEXHOJIOT1H, BUKOPUCTOBYBATH Pi3HI BUJIU Ta (HOPMHU PyXOBOi
AKTUBHOCTI /1151 aKTUBHOT'O BIINOYMHKY Ta BEJICHHS 3J0POBOTO

1 O60B’s13K0Ba 1151 3100yBayiB OCBITU — rPOMAJISH Y KPAiHH, AKi HABYAOTHCSA 3a JICHHO a60 JyanbHOK GOpMOI0 3100yTTs OCBITH, 1 I
SIKHX, 3rifHO 13 3akoHOM Ykpaiuu «IIpo BilickkoBHiT 000B’ 30K i BIHCHKOBY CIIy>KOy», IPOXOKEHHS 6a30BO1 MTIATOTOBKH €
000B’A3KOBHM.



CIoco0y JKHUTTS.

3K16. 3parHicTh  yXBallOBaTH  pIlIEHHA Ta  JiSTH,
JOTPUMYIOUUCH TPUHIUIY HENPUIYCTUMOCTI KOPYMIii Ta
Oy/b-SKMX 1HIIMX MPOSBIB HEAOOPOUECHOCTI.

3K17. 3patHICT, BUSABIATH, CTaBUTH Ta BHUPINIYBaTH
po0JieMu.

3K18. IlinyBanHs Ta moBara pi3SHOMaHITHOCTI Ta
MYJIbTHKYIBTYPHOCTI.

3K19. 31aTHICTS BUSBIIATH 1HIIIATUBY Ta MiATPHEMIIUBICTD.

daxoBi KOMIIETEHTHOCTI
crneniaabHocTi (PK)

OK1. 3HaHHS 1 pO3yMiHHA  TEOPETHYHOIO Ta
EKCIIEPUMEHTAJILHOTO 0a3ucy cydacHOi (hi3UKH Ta aCTPOHOMII.
®K?2. 3n1aTHiCTh BAKOPUCTOBYBATH HA MPAKTHII 0a30B1 3HAHHS
3 MaTeMaTHKH SK MaTeMaTH4HOro amapary ¢isuku i
acTpOHOMIi TIpM BHUBYCHHI Ta JMJOCTDKEHHI (I3UYHHUX Ta
ACTPOHOMIYHUX SIBHIII 1 TIPOTICCIB.

®K3. 3parHiCTh OLIHIOBATH TMOPSAIOK BEIMYUH Y PI3HHX
JTOCHIPKeHHAX, TaK caMO $K TOYHOCTI Ta 3HAYUMOCTI
pe3ynbTaTiB.

®K4. 3patHicTh IpaloBaTH 13 HAYKOBUM OOJaJHAHHAM Ta
BHUMIPIOBAJIbHUMU MpUIIa/IlaMH,

00poOIIATH Ta aHANII3yBAaTU PE3YIbTATH OCIIKEHbD.

®KS5. 3naTHiCTP BUKOHYBAaTH OOYMCITIOBANIbHI €KCIIEPUMEHTH,
BUKOPUCTOBYBATH YHUCENIbHI METOOM [UIA PO3B’sI3yBaHHS
(G13MYHUX Ta aCTPOHOMIYHHUX 3a/1a4 1 MOJENIOBAaHHS (PI3UYHUX
CHCTEM.

®K6. 3parnicth MopaemoBath  (i3uyHI  cHUCTEMH  Ta
ACTPOHOMIUHI SIBUILA 1 TPOLIECH.

®K?7. 3naTHICTh BUKOPHCTOBYBATH 0a30Bi 3HaHHA 3 (PI3UKHU Ta
acTPOHOMIi I pO3yMiHHS OYZ0BU Ta

MOBEIIHKK TPUPOJHUX 1 INTYYHUX OO €KTIB, 3aKOHIB
ICHYBaHHsI Ta eBOJIOLIIT BeecBiTy.

OKS. 3/1aTHICTh BUKOHYBATH TEOPETUYHI Ta
eKCIEPUMEHTaIbHI JOCHIJPKEHHS aBTOHOMHO Ta Y CKJIaJIl
HayKOBOI I'pYyIH.

®K9. 3narHicTe mpaioBaTH 3 JUKEpelaMH HaBYalbHOI Ta
HayKOBoOi iH(opMartii.

®K10. 31aTHICTh CAaMOCTIfHO HAaBYATHCS 1 ONMAHOBYBATH HOBI
3HAHHA 3 (PI3UKH, ACTPOHOMII Ta CYMDKHUX Taly3ei.

®K11. Po3BuHyTe BiAYyTTS OCOOMCTOI BIAMOBIJAIBHOCTI 3a
JIOCTOBIPHICTh  pe3yJbTaTIB JOCHIPKEHb Ta JOTPUMAHHS
TIPUHITUIIIB aKageMIqHOl JI0OpOYECHOCTI pazom 3
npodeciiHOI0 THYUKICTIO.

®K12. VYcBigomneHnHs mnpodeciiHUX eTHUYHMX AacCHeKTiB
(bi3UYHMX Ta ACTPOHOMIYHMX JTOCIIIKEHb.

@®K13. OpieHranis Ha HaWBUII HAYKOBI CTaHIapTH —
00I3HaHICTh MO0 (PYHAAMEHTAJIHHUX BIJKPUTTIB Ta TEOPIid,
Kl CYTTEBO BIUIMHYJIM HAa PO3BUTOK (Di3UKH, aCTPOHOMIi Ta




IHIIMX TPUPOTHUIHNX HAYK.

®K14. 3parHicth 3100yBaTH [OJATKOBI KOMIETEHTHOCTI
yepe3 BUOIPKOBI CKIJIAZIOBI OCBITHBOI MPOTPaMH, CaMOOCBITY,
HeopMalbHy Ta iHPOPMAIIEHY OCBITY.

®K15. 3HaHHa 1  pO3yMIHHA  TEOPETHYHOIO  Ta
eKCIIEPUMEHTAIBHOr0 0a3uCy Cy4yacHOI ONTHKHU.

®K16. 3paTHICTP BHKOPHUCTOBYBAaTH Ha TMpakTHIl 0a30Bi
3HAHHA 3 MAaTEMaTUKU K MAaTEMaTUYHOTO anapary (Gpi3uKu npu
BUBUCHHI Ta JIOCHI/DKEHHI SBUII 1 MPOIECIB B ONTHIIl Ta
OTITOEJICKTPOHILI.

DK17. 31aTHICTD BUKOHYBATH 00YHCIIOBAIBHI
eKCTIIEPUMEHTH, BHKOPHCTOBYBAaTH YHCENbHI METOIU JJIs
pO3B’s3yBaHHS 3agad B Tally3l ONTHKH, HPOBOJHUTHU
MO/ICITFOBAHHS ONTHYHUX Ta ONTUKO-CIEKTPOHHUX CUCTEM.
bnox oucyunnin "Onmuka ma komn’romepni mexnonozii'
®K18. 3pgatHicth g0  00poOKM Ta  iHTepIpeTarii
eKCIEPUMEHTAIbHUX ONTUYHUX JaHHX.

®K19. Bwminags o0’enHyBaTH  METOOUM  ONTHKU  Ta
KOMIT'IOTEPHOTO ~ MOJIETIOBAHHS Ui PO3POOKHM  HOBHX
ONTUYHUX TEXHOJOTiH, ONTOENEKTPOHHUX TMpUIAIiB Ta
CUCTEM.

bnox oucyunnin "Onmuka ma nazepna ¢izuxa’
®K18’.3naTHicTh  pO3yMITM 1 3aCTOCOBYBATH  OCHOBHI
NPUHIIMIIA ~TEOMETPUYHOI Ta XBHIJIBOBOI ONTHKH IS
MO/ICJIFOBAHHS MPOXO/PKEHHS CBITJIA uYepe3 JIH3M, JA3epKaia,
IIPU3MH, BOJIOKHA Ta 1HIII ONTHYHI €JI€MEHTH.

®K19’. 3patHicTh aHami3yBaTH sBUIIA 1HTepdepeHii,
mubpakuii, gucnepcli  Ta  moaspu3alli B KOHTEKCTI
MPAKTUYHOTO BUKOPHCTAHHS Yy CIEKTPOCKOINi, ONTHYHIN
METpOJIOT1i, rosiorpadii Ta GoTOHIIII.

7 — IlporpamHi pe3yJibTaTH HABYAHHS

IIporpamHi pe3yabTaTn [TPH1’ 2. OnanoByBaTH 06a30Bi 3araJbHOBICHKOBI 3HAHHS Ta
napuanus (IIPH) BMiHHS, HEOOXIZJHI A7 BHUKOHAHHS KOHCTHUTYIiITHOTO
000B’s3Ky MI0/0 3axXWUCTy BiTuM3HW, HE3AIEKHOCTI Ta
TEpUTOPiaANIbHOT LITICHOCTI YKpaiHu.

ITPH1. 3HaTH, po3yMiTH Ta BMITH 3aCTOCOBYBAaTH Ha 6a30BOMY
PiBHI OCHOBHI ITOJIOKEHHSI 3arajbHOI Ta TEOPETUYHOI (i3UKH,
30KpeMa, KJIaCUYHOI, PeIsITUBICTCHKOI Ta KBAHTOBOI MEXaHIKH,
MOJIEKYJISIPHOT ¢bizuku Ta TEPMOJIMHAMIKH,
eNIEKTPOMarHeTH3MY, XBHJILOBOT Ta KBAHTOBOI ONTHKH, (Pi3UKH
aToMa Ta aTOMHOTO spa JUIsl BCTAaHOBJICHHS, aHAai3Yy,
TIAyMa4eHHsI, MOSACHEHHS ¥ Kiacu@ikaii cyTi Ta MEeXaHi3MiB

2 OG0B’ s13k0Ba JIst 3100YBaYiB OCBITH — IPOMa/IsH YKpaiHu, sKi HABUAIOTHCS 32 JICHHOIO a00 1yaibHOI0 GOPMOIO 3100yTTs OCBITH, 1 JUIst
SIKHX, 3rifHO 13 3akoHOM Ykpaiuu «IIpo BilickkoBHiT 000B’ 30K i BIHCHKOBY CIIy>KOy», IPOXOKEHHS 6a30BO1 MTIATOTOBKH €
000B’A3KOBHM.



PI3HOMaHITHUX (PI3UYHUX SBHIL 1 POLIECIB TSI PO3B’SI3yBaHHS
CKJIQJIHUX CIIEIiaTi30BaHUX 3a/a4 Ta MPAKTUYHHUX MPOOIeM 3
¢bizuku abo acTpoHOMIi.

[TPH2. 3natu 1 po3ymitu (i3u4Hi OCHOBH aCTPOHOMIYHHX
SIBUILL: aHaJi3yBaru, TIIyMauuTH, HOSICHIOBATH 1
kinacudikyBaty OyJOBY Ta €BOJIOIIO  aCTPOHOMIYHHX
00’exTiB BeecBiTy (maHer, 3ip,

IUTAHETHUX CUCTEM, TaJJaKTHK TOILO), @ TAKOK OCHOBHI
¢biznyHi porecy, siKi Big0OyBalOTHCS B HUX.

[TPH3. 3HaTu 1 pO3yMiTH €KCIIEpUMEHTAIbHI OCHOBH (Pi3UKU:
aHaJi3yBaTH, ONMUCYBATH, TIIyMAaYUTH Ta MOSCHIOBATH OCHOBHI
eKCIIEPUMEHTAIbHI ~ MIATBEPKEHHS  ICHYIOUMX  (iI3MYHHX
TEOpii.

[TPH4. BmiTu 3actocoByBaTy 0a30Bl MaTeMaTH4HI 3HAHHS, SIK1
BUKOPHUCTOBYIOTHCSL y (I3UIIl Ta acTPOHOMIi: 3 aHANITUYHOI
reoMeTpii, JiHiAHOI anreOpw, MaTEeMaTHYHOTO aHali3y,
IudepeHIiaTbHIX  Ta  IHTETPAIbHUX  pIBHSAHB,  TEOpii
HMOBIpHOCTE Ta MaTeMaTHYHOI CTaTHCTHKH, TEOpii TpyIl,
METO/IB MaTeMaTU4HOI (i3UKH, Teopil QPYHKIIH KOMILIEKCHOT
3MIHHO{, MAaTEMaTHYHOTO MOJICITIOBAHHSI.

ITPHS. 3HaTH OCHOBHI aKTyaJlbHI IpoOIeMU CydacHOi (Pi3uKU
Ta aCTPOHOMII.

[TPH6. OuiHioBaTH BIUIMB HOBITHIX BIJIKPUTTIB Ha PO3BUTOK
Cy4acHOi (pi3UKH Ta aCTPOHOMI].

[TPH7. Po3ymiTtH, aHami3yBaTu 1 MOSICHIOBAaTH HOBI HAyKOBI
pe3ysbTaTH, OJIepKaHl Yy XOJl MNPOBEACHHS (I3UYHUX Ta
ACTPOHOMIYHUX JIOCIIIKEHb BIMOBIIHO /10 CTIeIiai3altii.
[TPHS. MaTu 6a30Bi HaBUYKH CaMOCTIMHOTO HaBYaHHS: BMITU
BIJIIIYKOBYBaTH NOTPiOHY 1H(OpMalio B JPYKOBaHHUX Ta
eNIEKTPOHHMUX JIKepenax, aHalli3yBaTH, CHCTeMaTH3yBaTH,
PO3YMITH, TIIyMa4UTH Ta BUKOPUCTOBYBATH ii JJIs1 BUPILLIEHHS
HAYKOBUX 1 IPUKJIaIHUX 3aBJaHb.

[TPHY. MaTu 6a30Bi HaBUYKH IPOBEIEHHS TEOPETUUYHUX a00
eKCTICPUMEHTAIBHAX ~HAYKOBHX JOCHI[UKEHb 3 OKPEMHX
CHeIiaIbHUX  po3auTiB  ¢i3uku  abo  acTpoHOMIi, 11O
BUKOHYIOTHCSl 1HAMBIAYyaJlbHO (aBTOHOMHO) Ta Yy CKIJaJl
HAyKOBOI TPYIIH.

[TPH10. Bwmitu  1ulaHyBaTH  JOCHIDKEHHS,  OOWpaTu
ONTUMAJIbHI ~ METOAM Ta  3aco0M  JOCSATHEHHS  METH
JOCHTIJDKeHHS, 3HAXOMUTH IUISIXM pO3B’S3aHHA HAYKOBHX
3aBJIaHb Ta BJIOCKOHAJIEHHS 3aCTOCOBAHUX METO/IB.

ITPHI11. Bwmitu YIOPSAAKOBYBATH, TIIyMayuTH Ta
y3arajpbHIOBaTH OJIEpKaHI HayKOBI Ta MPAKTUYHI PE3YJIbTATH,
pOOUTH BHCHOBKH.

[TPH12. BmiT mpencTaBisaTu ofep>kaHi HAYKOB1 pe3yJbTaTH,
OpaTh yd4acThb y OHMCKYCISIX CTOCOBHO 3MICTY 1 PE3yJIbTaTiB




BJIACHOT'O HAyYKOBOT'O JTOCII/IKEHHS.

[TPH13. Po3ymitu 3B’A30K (Pi3UKH Ta acTpOHOMIii 3 IHIIMMHU
OPUPOJHUYNMH Ta 1H)KEHEPHUMH HayKaMH, OyTH 00i3HAaHUM 3
OoKkpeMuMH  (BIIMOBIAHO JO  Cremiaii3aiii) OCHOBHUMH
MOHATTSAMU  TNPUKIATHOT  (QI3UMKHA,  MaTepialo3HaBCTBA,
IIKeHepii, Ximii, OioJorii TOmO, a TaKoX 3 OKPEMHUMH
00’ekTamMu  (TEXHOJIOTIYHMMH TPOIECAaMH) Ta MPHUPOIHUMHU
SBUIIAMH, III0 € TPEJAMETOM JOCIIDKCHHS IHIIMX HayK 1,
BOJHOYAC, MOXYyTb OyTu mnpenMeramu (i3muyHHX abo
ACTPOHOMIYHUX JTOCIIKCHb.

[TPH14. 3HaTtu i po3yMiTH OCHOBHI BUMOTU TEXHIKH O€3MEKH
IpU TPOBEIEHHI EKCIEPUMEHTAIBHUX TOCIIIKEeHb, 30KpeMa
mpaBwiia poOOTH 3 TEBHUMHU BUJaMH OONaHAHHS Ta
pedyoBHHAMHU, MTpaBUIIA

3aXUCTy TMepCOHaTy BiA MAii pPI3HOMAHITHUX YHHHHUKIB,
HeOe3MeUYHUX TS 37J0POB’ S JTIOANHH.

[TPH15. 3naru, aHamizyBaTd, NMPOTHO3YBaTH Ta OILIHIOBATH
OCHOBHI ~ €KOJIOTiYHI ~ aCHEeKTH  3arajbHOr0  BIUIMBY
IIPOMHCIIOBO-TEXHOJIOTIYHOI IISIIBHOCTI JIFOJICTBA, a TaKOX
OKpeMuX (i3UYHUX 1 AaCTPOHOMIYHHMX SIBHII, HAYKOBHX
JIOCHIPKeHb Ta TMpoleciB (MPUPOAHMX 1 IITyYHUX) Ha
HABKOJIMIIIHE TPUPOTHE CEPEIOBHUIIE Ta HA 370POB’ S JIOAMHH.
[TPH16. Maru  HaBUYKM  poOOTH 13  CYYacHOIO
O0YMCIIOBAIBHOIO ~ TEXHIKOIO, BMITH  BHUKOPHCTOBYBAaTH
CTaHJApTHI MaKeTU MPUKJIAJHUX MporpaM i mporpaMmyBaTH Ha
pIBHI, JIOCTaTHbOMY /I peaii3alli 4YHUCEIbHUX METO/IB
pO3B’A3yBaHHS (h13uIHUX 3ajad, KOMIT FOTEPHOTO
MOJICNIIOBaHHA (DI3UYHUX Ta ACTPOHOMIYHHX SIBHII[ 1 MPOIIECIB,
BUKOHAHHS 00YHCIIIOBAJIbHUX €KCIIEPUMEHTIB.

ITPH17. 3Hatu i po3ymiTH poJib 1 Micle ¢i3uKu, acTpOHOMII Ta
IHIIMX OPUPOAHMYMX HAYK y 3arajbHii cucTeMi 3HaHb IPO
IPUPOJY Ta CYCHUIbCTBO, Y PO3BUTKY TEXHIKM M TEXHOJOTIH
Ta y GOpMYyBaHHI Cy4acCHOI'0 HAYKOBOT'O CBITOTJISY.

[TPH18. Bomoxith nep>kaBHOIO Ta 1HO3EMHOK MOBaMH Ha
piBHI, JOCTaTHHOMY JIJIsl YCHOTO 1 MUCBMOBOTO MPOQeCiiftHOro
CHUIKYBaHHS ~ Ta  Mpe3eHTalii  pe3yiabTaTiB  BJIACHHUX
JIOCTIIKEHb.

ITPH19. 3Hatu Ta po3yMiTH HEOOXIAHICTH 30€peKeHHsS Ta
OPUMHOXXEHHS ~ MOpAJbHUX, KYJIbTYpHHX Ta HayKOBHUX
[[IHHOCTEH 1 JOCATHEHb CYCIILCTBA.

[TPH20. 3nHatu 1 po3yMiTH CBOi TPOMAASHCHKI mpaBa 1
000B’SI3KH, K YIEHA BUILHOTO JIEMOKPATUYHOTO CYCILILCTBA,
MaTH HaBHYKH 1X peaiizallii, Bi/ICTOIOBAHHS Ta 3aXHUCTY.
I[TPH21. Po3ymiTH OCHOBHI MPUHIMIKA 3J0POBOTO CIIOCOOY
KUTTSI Ta BMITH 3aCTOCOBYBATH iX JJISl MIATPUMKHU BJIACHOTO
3I0pPOB’sI Ta MpaIe31aTHOCTI.




[TPH22. Posymitu 3Ha4YeHHS GI3UUHUX JOCHIIKCHb IS
3a0e3MeueHHsI CTAJIOr0 PO3BUTKY CYCIIBCTBA.

[TPH23. Po3ymiTH icCTOpif0 Ta 3aKOHOMIPHOCTI PO3BHTKY
¢bi3uku Ta aCTpPOHOMII.

[TPH24. Po3ymitu Micue (Gi3HMKd Ta acTpOHOMIi y 3araiabHId
CUCTEMI 3HaHb PO MPHUPOAY 1 CYCHIUIBCTBO Ta y PO3BUTKY
CYCMUIbCTBA, TEXHIKH 1 TEXHOJIOTIMH.

I[TPH25. MaTu HaBUYKH CaMOCTIHHOTO TPUHHATTS PIllICHb
CTOCOBHO CBOiX OCBITHIX TpaekTopiii Ta mpodeciiiHoro
PO3BHTKY.

I[TPH26. Matu ysBI€HHs TPO TPAHCAWCUUILIIHAPHUN MIISAX
PO3BHUTKY HAyKH Ta HOTrO 3HAY€HHS [UIi BUOOPY MalOyTHBOI
OCBITHBOI TPAEKTOPII.

[IPH27. Martu 6a30Bi HaBUYKM CAMOCTIHHOI OLIHKH pIBHS
OCBITHIX MpOTrpam i3 MpUPOJHUYUX HAYK B YKpaiHi 1 CBITI IS
ix BHOIpKOBOTO OMaHyBaHHSA B paMKax MDKIUCIHILTIHAPHOTO
[UIAXY PO3BUTKY HAYKHU.

[TPH28. IateprnperyBaTH MpoOIECH y CYCIUIBCTBI 3arajiom Ta
MiJ] YaC HayKOBHX JOCITIKEHb YU HaBUAHHS 30KpeMa 3 TOUKHU
30py HEMPUITYCTUMOCTI OyIb-SKUX MPOSBIB HETOOPOUECHOCTI.
[TPH29. Maru  omnepatuBHy  (0OoifoBy,  clelianbHY,
IHAMBIyadbHY) CIHPOMOXHICTH BHUKOHAHHS KOHKPETHHUX
3aBJlaHb y BIMCBHKOBIH cdepi.

ITPH30. Matu 06a30Bi HaBUYKH MPOBEAECHHS TEOPETUYHMX Ta
eKCTIEPUMEHTAIBHAX HAayKOBUX JIOCIIDKEHb B Taily3i ONTHKH,
Jma3epHOi (PI3UKM Ta ONTOENIEKTPOHIKH, IO BHUKOHYIOTHCS
IHUBIyalbHO (ABTOHOMHO) Ta y CKJIaJll HAyKOBOI I'PYIIH.
I[TPH31. Po3ymiTu 3B’S30K ONTUKH, Jjda3epHOi (i3uku Ta
OMNTOENIEKTPOHIKH 3 1HIIUMHU MPUPOJHUYUMHU Ta 1HKEHEPHUMHU
HaykamMu, OyTH O0O0i3HAaHMM 3 OKPEeMHMH OCHOBHUMH
HNOHATTSAMM  TpUKIagHOi  (i3uKM,  MaTepialo3HaBCTBA,
1HXKeHepii, a TaKoXK 3 OKPeMUMH 00’ €KTaMH (TE€XHOJOTIYHUMHU
nporecaMi) Ta TPUPOAHMMH SBHUIIAMH, IO € MPEIMETOM
JTOCJTIJDKEHHS 1HIINX HayK.

bnok oOucyunnin '""Onmuxka ma Komn’romephi

mexnonozii”

[TPH32. Maru  HaBUYKM  poOOTH 13  CY4YacHOIO
O0YMCITIOBAIBHOIO ~ TEXHIKOIO, BMITH  BUKOPHUCTOBYBATH
CTaHJApPTHI MaKeTH MPUKJIaJHUX MporpaM i mporpaMmyBaTH Ha
piBHI, JOCTaTHROMY JJISi KOMIT IOTEPHOTO MOJETIOBAHHS SBUIIL
1 TpoueciB B ONTUII Ta Ja3epHid ¢i3ulll, TPOBOAUTU
00YHCITIOBAJIbHI €KCTIEPUMEHTH.

[TPH33. IntepmperyBatu Ta OOpOOJISITH €KCIEpUMEHTAIbHI
ONTHUYHI JaHl 3 BHUKOPHCTAHHSAM YHCEIBHUX METO/IIB,
ITOPUTMIB OOPOOKH CUTHAJIIB Ta CTATUCTUYHOTO aHAMI3y.

bnoxk oucuyunnin ""Onmuxka ma nazepna gizuxa'
[TPH32’. Po3ymiTH mnpuHUMON [Aii J1a3epiB pi3HUX THUIIB




(TBepAOTiNBHI, Ta30Bi, HAMIBIPOBIIHUKOBI, BOJOKOHHI),
BKJTIOYAIOYM MEXaHI3MU 30YIKEHHs, 1HBepCii HaceNeHOCTl Ta
PE30HAHCHOI TeHeparlii BAPOMiHIOBAHHS.

I[TPH33’. IlpamtoBatn 3 Ja0OpAaTOPHUMH Ja3epHUMHU Ta
OMTOCICKTPOHHUMH YCTaHOBKAMH, ONITHYHUMH
BHUMIPIOBAJIbHUMU npuiIagamMu (ciekTpomeTpH,
iHTepepomMeTpr), BUKOHYBAaTH IOCTYBaHHS Ta TECTyBaHHS
KOMITOHEHTIB.

8 — PecypcHe 3a0e3nmeueHHs peasizalii nporpamu

Crnenngivni xapakTepuCTUKH
Ka/IpOBOro 3a0e31ne4eHHs

Buknanaui, ski 3a0e3nedyroTh peaizaililo  KOMIIOHEHT
(bi3uKo-MaTeMaTHIHOTO CIIPSIMYBaHHS, 3aliMaroThCs
HAyKOBOIO poOoToro. Jlo KaapoBOro CKiagy BXOISTH:
aKaJieMiKH, WICH-KOPECIIOHJCHTH, Jaypeatu Jlep»aBHOI
npemii YkpaiHu B Tranmy3l Haykd 1 TEXHIKH, 3aciy>KeHl
MIPAIiBHUKH OCBITH, 3aCIyKeHI Mpodecopr Y HiBEPCUTETY.
Jius  4uTaHHA ~ OKpPEMHUX  CHEHiali30BaHUX  KypCiB
3alpONIYIOThCS BUCOKOKBamipikoBaHi (axiBli 3 HAyKOBO-
nociinaux inctutytiB HAH Ykpainu.

CrnenugivyHi XapaKTepUCTHKH
MaTepiajJibHO-TEXHIYHOI O
3a0e3ne4YeHHs

[Tig yac peanizarilii OCBITHBOI POTrPaMU BUKOPUCTOBYIOTHCS 3
crieniaaizoBaHi KOMIT FOTEpHI KJIacH, nabopaTopHi
MPAKTUKYMH 13 3arajibHoi (i3UKHM Ta ONTHYHUX TUCIUILIIH.
[Tin yac mabGoparopHuX poOOIT B MeXax CIeliali30BaHUX
OCBITHIX KOMIIOHEHT Ta BUKOHaHHS KBamidikaiiitHoi podotu
3100yBaul OCBITM MalTh MOXJIUBICTb BHKOPUCTOBYBATH
00TaHaHHA, 10 3aCTOCOBYETHCS JUISI HAYKOBHX IOCIIKECHb.
Ha ¢axynpreTi npaimtoe L{eHTp KOJIEKTUBHOTO KOPHCTYBaHHS
HayKOBUM  oOmagHaHHAM  «MIKpockomis Ta  Ja3epHa
CIEKTPOCKOITis».

CrnenngivyHi XapaKTepUCTHKH
iHpopManiifHOr0 Ta HABYAJIBHO-
METOAMYHOro 3a0e3ne4eHHst

Jns 3abesmeueHHs €(QEKTUBHOTO HABUYAIBHOTO TIPOIECY
CTyIEHTaM HAJAa€TbCid BUIBHUM JOCTYyN A0 TMPOBIIHHUX
3aKOPAOHHUX BHUAAaHb B 00IAcTi MPUPOAHWYMX Hayk. s
3HAQYHOI YaCTHHU OCBITHIX KOMIIOHEHT BHUKJIaJadaMH, IO
peamizytorb  OIIll, migroroBneHa HaBYAIHHO-METOIUYHA
JiTeparypa.

9 — AkaaeMiuHa MOOLIBbHICTH

HauionanbHa kpeauTHa
MOOLIBHICTH

Ha 3aranpHux ymoBax

MixnapoaHa KpeauTHA
MOOLJIBHICTE

Ha 3aranpHux yYMOBax

HaBuanns iHo3eMHHX
3100yBa4iB BUIIOI OCBITH

Ha 3aranpHux yYMOBax




2. IEPEJIK KOMIIOHEHT OCBITHbO- IPO®ECIMHOI IPOIT'PAMMH TA iX JJOTI'TYHA

HOCIIAOBHICTD

2.1 Iepenik kommonent OI1

Kon v/n KommoHeHTH 0CBITHBOI IpOrpaMu Kinbkicts dopma
(HaBYaNBHI JUCHHUILTIHU, KYpCOBI IPOEKTH (POOOTH), MPAKTHKH, KpEIuTIB iICyMKOBOTO
KBaridikamiitaa podoTa) KOHTPOITIO
1 2 3 4
O00B’A3K0OBI KOMIIOHEHTH
OK 1. Di3u4HI OCHOBU MEXaHIKU 6 Ieniut
OK 2. IHO3eMHa MOBa 17 Icnint
OK 3. Beryn 10 yHIBEpCHTETCHKHX CTYii 2 3amik
OK 4. MounekyiispHa (i3uka Ta TepMOAMHAMIKA 6 Icout
OK 5. MareMaTHYHHIN aHATI3 14 Icniut
OK 6. Jlinilina anreOpa Ta aHATITHYHA TEOMETPIs 7 Icriut
OK 7. YkpaiHchKa Ta 3apyOiHa KyJIbTypa 3 3arik
OK 8. Enextpuka Ta MarneTusm 9 Icout
OK 9. OnTuka 8 Icout
OK 10. | Kimacnuna MexaHika Ta MeXaHiKa CYIIIIbHUX CepeJIOBHIII 7 Icniut
OK 11. Enexrponunamika 7 Iciut
OK 12. | dinocodis 4 Icnut
OK 13. CoIliaJIbHO-TIOJIITUYHI CTY i1 2 3aimik
OK 14. | ®i3uka atoma 8 Icout
OK 15. | ®i3uka siipa Ta eI1eMEHTAPHUX YaCTHHOK 8 Icout
OK 16. | KBanroBa mexaHika 8 Icout
OK 17. | Cratuctuuna ¢izuka 7 Icriut
OK 18. | Meroau maremarnunoi Qizuku 7 Icniut
OK 19. | HaBuanbHa npaktuka 3a Gaxom 3 Hudepenniior
aHMH 3aJTIK
OK 20. | Ksamigikamiiina podora Oakaiaspa 4 3axuct
OK 21. | JAndepenuianbHi piBHAHHS 5 Icriut
OK 22. | BubpaHi po3aiiu TpyI0BOTO ITpaBa i OCHOB MiIIPUEMHHUIIBKOT 3 3amik
JUSUTBHOCTI
OK 23. | IIpakTHKyM 3 MeXaHiKu 3 3amnik
OK 24. | IIpakTHKyM 3 MOJIEKYJISIPHOI (hi3UKH 3 3amik
OK 25. | IlporpamyBanus 3 Icniut
OK 26. | Berym mo cy4acHOi OonTHKA 3 Icut
OK 27. | Teopist iIMOBIpHOCTI Ta MaTeMaTHYHA CTATUCTHKA 3 3amik
OK 28. | 'eomerpuuHa Teopis ONTUYHHUX 300pakeHb 3 3amik
OK 29. | AcrpoHOMis 3 Icnut
OK 30. besneka »KUTTeaisIIbHOCTI 3 OCHOBAMM €KOJIOTIT 2 3aik
OK 31. [ Komm'torepHnii po3paxyHOK ONTUYHHUX CHCTEM 3 Icout
OK 32. | IIporpamyBaHHs ONTHYHHX 3324 MoBOIO Python 3 Icniut
OK 33. | Optical Data Science and Machine Learning / Hayka npo 3 3amik
00pOOKY TaHMX B OITHII Ta MallIMHHE HABYAHHS (BUKJIATa€ThCS
AHTJIIHCHKOI0 MOBOIO)
3arajabHuii 00CAT 000B'A3KOBUX KOMIIOHEHT: 177 21/11

Bubipkosi kommnonentu OIl

Iepenixk Nel (cmyoenmu oduparoms 00HYy OUCYUNIIIHY)




BK 01’3, | Ba3oBa 3arajibHOBIICHKOBA MiITOTOBKA (TEOPETUYHA YaCTHHA) 3 ﬂ"‘i’epzlj;iii%a““ﬁ
BK 02'. | JomeauuHa gomomora 3 ﬂ“@epiﬁiﬁommﬁ
Bceboro 3
Bubip onoxkamu
bnok oucyunain ""Onmuka ma komn’romepui mexnonocii'
BK 1. Komm’1oTepHo-iHTEerpoBaHi cuCcTeMH BUMipIOBaHb Ta 0OPOOKH 3,0 3amik
JAHUX
BK 2. KoM roTepHi TeXHOJIOTIT B AU3aliHi ONTHYHAX TPHUIIaIiB 3,0 3amik
BK 3. OcHoBHu MeTOoiB 00poOKH 300paxkeHs. U.1 OcHOBU cydacHOT 3,0 3amik
MiKpOCKOTii
BK 4. OcHoBH MeToAIB 00poOKkH 300paxkenb. Y.2 Konopumerpist 3,0 Icniut
BK 5. CriekTpaibHI METOIH B ONTHYHUX BUMIPIOBAHHSIX 4,0 Icut
BK 6. CIIeKTPOCKOIIisl aTOMIB Ta MOJICKYIT 3,0 3aik
BK 7. OnTHKa HaITiBIPOBITHUKIB 4,0 Icour
BK 8. OcHoBH MeTOiB 00po0OKH 300paxens. .3 Dyp'e ontrka 4,0 Icriut
BK 9. OcHoBH (i3HKH JIa3epiB 4,0 3aiik
BK 10. | Beryn 1o ananoroBoi eneKTpoHiKH B ONTHITI 4,0 Icniut
BK 11. [ OcHoBu nporpamyBaHHsI MiKpOKOHTpOJIEPiB 4,0 3amik
BK 12. | Honspuzaniiiai MeToan ONTHYHUX BUMipIOBaHb 7,0 3amik
BK 13. | InTepdepenmiiiHi METOIM ONTHYHUX BUMIPIOBaHb 4,0 3arik
BK 14. | OcHOBHM OnTOENEKTPOHIKH 7,0 Icout
Bceboro 57 6/8
bnok oucyunnin "Onmuka ma nazepua hizuxa'’
BK 1. Onruka ynpTpadiosleTOBOro Ta peHTI€HIBCHKOTO JIiana3oHy 3,0 3amik
BK 2. ATMocdepHa onTuka 3,0 3amik
BK 3. BiomennyHa onTUka 3,0 3aik
BK 4. OCHOBHM KOMII IOTEPHOTO Oa4eHHSs 3,0 Iciut
BK 5. [TpuHIATTN ONITUYHOT CIIEKTPOCKOTITI | 4,0 Icout
BK 6. CIIeKTPOCKOITisl KOHJIEHCOBAaHUX CEPEIOBHIIL 3,0 3aimik
BK 7. [lepenoBi onTiuHi MaTepianm 4,0 Icriut
BK 8. Korepentna onTuka 4,0 Icout
BK 9. OCHOBH KBaHTOBOT €JICKTPOHIKHM Ta HETIHIHHOI ONITHKU 4,0 3amik
BK 10. | Ontuka ingpavyepBoHOro Aiana3zoHy Ta TEIIOBI30pHA 4,0 Ienut
TEXHiKa
BK 11. | OcHoBH 111 (pOBOT ONTOETIEKTPOHIKH 4,0 3amik
BK 12. | Kpucrasoontuka 7,0 3amik
BK 13. | Intepdepenuis Ta audpanis citia 4,0 3amik
BK 14. | OnroenexTpoHHI mpuitaay Ta CHCTEMHU 7,0 Icnut
Beboro 57 6/8
Bubip 3 nepenixky (6ubupacmucsa 00Ha oucyuninag)
BKII 1. | IlporpamyBanHs MOBOIO Java 3 3aiik
BKII 2. | IlporpamyBanHs MmoBoto C++ 3 3amik
Bceboro 3 1
3arajabHuii 00cAT BUOIPKOBHX KOMIIOHEHT: 63
3ATAJIBHUM OBCST OCBITHBOI IIPOT'PAMHA 240
060B’s13k0Bi KoMnoHenTH OIl 177
Bu6ipkosi komnonentu OII * 63

3 Bubipkosuii kommonent BK 01’ 3 «Ba30Ba 3araibHOBIHCHKOBA MiArOTOBKA (TEOPETUYHA YACTHHA)» 000OB’I3KOBO BKIKOYAETHCS 10
IHUBIyaJIbHOTO HaBYAJIHHOTO IUIAHY IPOMAJSH YKpaiHH, sIKI HABYAIOTHCS 3a JEHHOIO a0 MyalbHOIO0 (OpMOIO 3100YTTS OCBITH, 1 A
SKHX, 3rigHo i3 3akoHoM VYkpainnm «IIpo BilicbkoBHH 00OB’s130K 1 BilicEKOBY CiryxOy», HpPOXOKEHHs 0a30BOi MIiATOTOBKU €

000B’I3KOBHM.




* 3rigao 3 m. 3.7 «llomoxeHHs Mpo cucTeMy 3a0e3NedYeHHs SKOCTI OCBITH Ta OCBITHBHOTO
nporecy B KuiBcbkoMy HamioHambHOMY yHiBepcuteTi iMeHi Tapaca IlleBuenka» 3100yBadi OCBITH
MaloTh OE€3yMOBHE MPaBO OOpaTH HaBYAIbHI JUCHUIUIIHK 3 OOOB’S3KOBHX Ta BHOIPKOBUX YacTHUH
HaBYAJIBHUX IUJIaHIB IHIIMX CHENiabHOCTEH TOrO CaMOro PiBH, a 32 YMOBH IOTO/KEHHS 13 JEKaHOM
bakyapTeTy / TUPEKTOPOM IHCTHTYTY - 3 IPOTrPaM I1HIIIOTO PiBHS.



2.2 CtpykrypHo-noriuHa cxema OIT «OnTuka»

BcTyn Ao cyvyacHoi onTukmn MaTemMaTU4YHUI aHani3

MexaHika Teopist hyHKLiTi KOMNNEKCHOI 3MiHHOT
MonekynspHa cisuka AundepeHuianbHi piBHAHHA
EnekTtpuka Ta marHeTusm MporpamyBaHHsA

®di3nka aToma s | JliHilHa@ anre6pa Ta aHaNiTM4YHa
®di3uka aapa Ta enemMeHTapHUX YaCTUHOK reomeTpis

Kypcu TeopeTnyHoi disukm Teopisi NMOBipHOCTI

| — |

Optical Data Science and Machine
Learning

MporpamyBaHHA MiKpOKOHTpoOnnepis
MporpamyBaHHA ONTUYHKX 3aAa4 MOBOO
Python

FeomeTpuyHa Teopi ONTUYHUX
306paxeHb
Komn'toTepHuit po3paxyHOK ONTUYHUX
cuctem

BasoBa BiliCbKOBa NiarotToBkKa
®dinocodis

BcTyn Ao yHiBepcUTETCLKUX CTYAIN
IHo3emHa moBa

Be3neka XUTTEAIANLHOCTI 3 OCHOBaMU
ekonorii

KBanidikauiiHa po6oTa 6akanaBpa
Bu6paHi po3ainu TpyaoBoro npasa i ocCHOB
nianpPUEMHULLKOT AiANLHOCTI
YkpaiHcbka Ta 3apy6ikHa KynbTypa
CouianbHo-NoNiTMYHI cTyAii

Y
. .




3. POPMA ATECTALII 3/I0BYBAUIB BUIIIOI OCBITH

ATecratisi 3M100yBadiB BHINOI OCBITH 3MIMCHIOETHCS Y (GopMi MyOTIIHOTO 3aXUCTY
kBamidikamiitHoi poboTH OakajgaBpa Ta KOMIUIEKCHOTO iCITUTY 3 (DI3MKH Ta 3aBEPITYETHCS
BUJIAYCI0 JOKYMEHTY BCTAHOBJICHOTO 3pa3ka MpO MNPUCYIKEHHS HOMY CTYIEHs BHIIOi
OCBITH 13 PUCBOEHHAM OCBITHBOI kBamidikaiii: bakasaBp ¢pi3uku Ta acTpoHoMii.

Kpamidikamiitna podoTa OakajlaBpa € 3aBEpIICHOI0 PO3pOOKOI, IO BigoOpaxkae
IHTErpajbHy KOMIETEHTHICTh ii aBTOpa. Y KBamidikaimiiiHiii poOoTi OakajiaBpa MOBUHHI
OyTH BHKJIQJCHI pe3yJbTaTH EKCIEPUMEHTAIBHUX Ta TEOPETUYHUX JIOCTIIKCHD,
MPOBE/ICHUX 13 3aCTOCYBAHHSM IOJIOKEHb 1 METOIB (D13UKU Ta aCTPOHOMII, CIIPSIMOBAHHUX
HA PpO3B’s3aHHS KOHKPETHOTO HAYKOBOTO  3aBJaHHS, IO  XapaKTepHU3YEThCS
KOMIUIEKCHICTIO Ta HEBU3HAUYEHICTIO YMOB.

KBamiikamiitna pobora ©OakanaBpa wMae OyTu T[epeBipeHa Ha IUIariar.
Kgpanigikamiitna podoTta 6akanaBpa Mae OyTu po3MillleHa Ha CaTi 3aKJialy BUIIOI OCBITH
a6o Horo miapo3auty, adbo y perno3uTapii 3akiiay BUIIOi OCBITH.

OnpwitogHeHHs KBaliPikamiifHUX poOIT, M0 MICTATH 1H(OpMaLi0 3 00MEKEHUM
JOCTYTIOM, 3J1MCHIOBATH Y BIAMOBIHOCTI JO BUMOT YMHHOTO 3aKOHO/IaBCTBA.

Kommnekcuuit icnut 3 ¢i3ukd Mae TmiepeadayaTH  OIIIHIOBAHHS OCHOBHHUX
pe3ynbTaTiB HaBYaHHA 3 (I3UKA Ta aCTPOHOMII, BU3HAYEHUX LIMM CTaHAAPTOM Ta
OCBITHBOIO ITPOTPaMOI0.

[Tix wac arecranii 3100yBaviB BUIlOi OcBiTH nepeBipsroThes [IPH 7-12,18,26.
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BubipxoBuii 6,10k "OnTHKa Ta KOMII'IOTepHi TeXHOoO0rii"
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. MATPUILIA 3ABE3NIEYEHHA TPOT'PAMHUX PE3YJIbTATIB HABYAHHS (ITPH) BIAMIOBIJTHUMU KOMIIOHEHTAMM OCBITHBOI TIPOT'PAMU
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