MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

KHUIBCBKNI HAITIOHAJIbHUY YHIBEPCUTET IMEHI TAPACA IIIEBUEHKA

OCBITHBLO-ITPO®ECIIHA ITIPOI'PAMA

«KBAHTOBA TEOPISI ITOJIS,
TEOPETHYHA TA MATEMATHYHA ®I3MKA»

PiBenb BUINOT OCBITH: mepmimii

HA 3100yTTH_O0CBITHBOIO0 CTYIEHIO, 0aKAJIABD

3a cnewiaabHicTIO_ES «®i3uka Ta acTpoHOMis»

raJy3i 3Hanb_E _« IlpupoaHudi HAyKH, MATEMATHKA TA CTATHCTHKA »

PosrnsanyTO Ta 3aTBEpIKEHO

Ha 3aci/ianHi BueHoi pajau

BiT « 2/ » 42%& 20 %
MPOTOKOJ Ne /ﬂ

BBeeHo B /1110 HaKa30M PEKTOpPA BiJT
« &4 » #i% whl 204 3a NedO76 52

Kuis 2028 p.




IH®OPMAIIIS ITPO BHYTPILIHIO TA 30BHIIITHIO
ATTPOBAIIIIO

b. Peniensii npeacTaBHUKIB aKaJeMIYHOT CIIUIBHOTH:

Banepiii I'YCUHIH, 3aBigyBau Bigaiay acTpo(i3MKH Ta eJeMEHTapHUX YaCTHHOK [HCTUTYTY
teopetnuHoi (izuku iMeHi M.M. boromo6oBa, nokTop ¢i3MKO-MaTeMaTHYHUX HayK, Mpodecop,
akagemik HAH Ykpainu.

[To3uTuBHa penien3is Bix _ BepecHs 2025 poky.

B’siueciap KOUYEJIAIL, 3aBinyBau Bigainy TeopetnyHoi Gizuku [HCTUTYTY (Pi3UKH HATiBIPOBITHUKIB
imeni B.€. JlamkapboBa, TOKTOp (pi3uKO-MaTeMaTHUYHUX HayK, rpodecop, wieH-kopecrionaeHT HAH
VYkpainu.

[To3uTuBHa peniensis Big _ BepecHs 2025 poky.

I'. Biaryku npeacTaBHUKIB pUHKY TTparli

Cepriii IEPEINEJULIS, mupexktop [HcTUTYTY Teopernunoi ¢izuku iMm. M.M. Bboromo6osa HAH
VYkpaiau, 1oKTop Pi3MKO-MaTeMaTHUYHUX HAYK.
[To3uTuBHa penen3is Bix __ BepecHs 2025 poky.

Basentun TATAPEHKO, nupexrop [nctutryTy Meranodizuku im. I'.B. KypaiomoBa HAH Vkpainu,
TOKTOpP (pi3UKO-MAaTEeMAaTUYHUX HAYK.
[To3utuBHa penen3is Bix _ BepecHs 2025 poky.

Ouaexciii PEBEHKO, ronoBH#ii HaykoBHiA CIIBPOOITHUK BiAaiTy MaTeMaTU4dHOi (izuku [HCTUTYTY
matematuku HAH Ykpainu, 1oktop $izuko-MareMaTHIHUX HayK, podecop
[To3utuBHa penen3is Bix __ BepecHs 2025 poky.



Po3pobiero po6o40r0 rpyIoro y CKIaIi:

HEPEIMOBA

Bigomocti mpo

HaiimenyBanns HaiimenyBanHs 3aknany, . . Crax .
L HaykoBuii cryrmiHs, . . . . T IBUILCHHST
. ., mocaju SIKMI 3aKiHYUB BUKJIATA4 R HaykoBO- | [H(opmarlist mpo HAyKOBY MisUIbHICTH (OCHOBHI e
[pi3Bue, im’s1, 0 . . . . mmmdp 1 HallMeHyBaHHS . R . KBasTiQiKkarii
. . (st cyMiCHUKIB — (pik 3aKiHYCHHS, . . . MeIarori myOuikarii 3a HarmpsiMOM, HayKOBO-IIOCiTHA
0aThKOBI KEpiBHUKA . . . ) HAYKOBOI CICIIalIbHOCTI, N L . BHUKJIaj1a4a
. .|  wmiciie OCHOBHOI CICIIaJIbHICTB, YHOT pobota, y4acTh y KOH(DEPEHIIisAX i CeMiHapax, .
Ta WICHIB MPOEKTHOT A TeMa TUcepTallii, BUCHE . (HaliMCHYBaHHS
pobortw, KBaJi(iKaIis 3riTHo 3 Ta/abo po0borta 3 acmipaHTaMu Ta JOKTOPaHTAMU,
rpymnu . 3BaHHS, 3a KO Kadeaporo . . ’ 3aKJIa1y, BUJ
HaliMEHYBaHHS JIOKYMEHTOM TIPO BUIILY . . HAYKOBOI | KEpIBHHULTBO HAYKOBOK POOOTOO CTY/ICHTIB)
. (cTemianbHICTIO) MPUCBOEHO JIOKYMEHTa, TEMA,
TTOCaIN) OCBITY) pobotu .
JlaTa BUJIadi)
KepiBHHK POEKTHOT TPy
BinbuuHcbKuMii 3aBinyBau kapenpu | KuiBchkuit gepxkaBauit | JlokTop dizuko- Crax OCHOBHI HampsIMKA HayKOBOi  JiSUTBHOCTI:
Cranicias KBaHTOBOI Teopii YHIBEPCHUTET iM. MaTeMaTHYHUX HayK, HaykoBo- | Kocmororisi panasoro BceecBity, po3mmupeHHs
HocunoBuu ToJIsT Ta T.I'.IlleBuenka, 1990, 01.04.02 — TeopeTnuna nenarori | CranmaptHoi Mogeni Gi3uKd eleMEeHTapHHUX
KocMoMikpo(i3ukn, | 3aranpHa ¢izuka, Qpizuk-| ¢ismka, 1J] Ne 002853 Bix 9HOT YaCTHHOK, MaKPOCKOIIIYHI KBaHTOBI SBHUIIIA.
npodecop BHKJIaJ[aq 09.04.2003, «HagnumnHaHa poboTu 1. O. O. Sobol, E. V. Gorbar, A. I. Momot, and
rifpojMHamiKa Ta TUIH 30 pokiB | S.I. Vilchinskii, Schwinger production of scalar

30y/PKeHb B KBAHTOBUX
003e-cucremMax 3a HassBHOCTI
JIBOX KOHJICHCATIBY,
npodecop kadheapu
KBaHTOBOI Teopii nons 1P
Ne 003044 Bix 21.10.2004

particles during and after inflation from the first
principles, Physical Review D 102, 023506
(2020);
https://doi.org/10.1103/PhysRevD.102.023506
2. E.V. Gorbar, K. Schmitz, O.0. Sobol, and
S.I. Vilchinskii, Gauge-field production during
axion inflation in the gradient expansion
formalism, Physical Review D 104, 123504
(2021);
https://doi.org/10.1103/PhysRevD.104.123504
3. E. V. Gorbar, K. Schmitz, O. O. Sobol, and
S. I. Vilchinskii, Hypermagnetogenesis from
axion inflation: Model-independent estimates,
Physical Review D 105, 043530 (2022);
https://doi.org/10.1103/PhysRevD.105.043530
4.R. Durrer, O. Sobol, and S. Vilchinskii,
Backreaction from gauge fields produced
during inflation, Physical Review D 108,
043540 (2023);
https://doi.org/10.1103/PhysRevD.108.043540
5. R. Durrer, R. von Eckardstein, D. Garg, K.




Schmitz, O. Sobol, and S. Vilchinskii, Scalar
perturbations from inflation in the presence of
gauge fields, Physical Review D 110, 043533
(2024);
https://doi.org/10.1103/PhysRevD.110.043533
ITix kepiBHUIITBOM BibuynHCHKOTO C.I.
3axXuCTIIIOCS 4 KaHTuaaTu (i3.-MaT. HayK.

Uiienn MPOEKTHOT TPyIU

Jenneid Muxaiijio
®enopoBuY

IIpodecop
Kadenpu
TEOPETUYHO1
¢izuku

KwuiBchkuii yHiBEpCUTET
imeni Tapaca IlleBuenka,
1992, cnerianbHICTh: -
¢izuka, kBamiQikaris-
(hizuk, BUKIaIaq

JoxTop ¢izuko-
MaTeMaTH4YHUX HayK,
01.04.02. — Teopernyna
¢izuka;

«OpieHTarriiiHa HeCTIHKICTh
Ta BIOPSIKYBaHHS Y
30BHIIIHIX MMOJISX
00MEXEHHUX PIAKHX
KPHUCTATIBY,
nuriom JIJINe004007 Bix
26.02.2015 p.;

Jouent xadenpu
TEOPETUIHOI (i3UKU
(ATecrar noneHra
J1IN2006048 Bin
23.12.2002 p.)

28 pokiB

OCHOBHHI HANPsIMOK HAYKOBOT JisUTHHOCTI:
SIBUINA JBOXBUIILOBOI B3aEMOJIi1 Ta OOMiHY
EHEepri€ro B TiOPUIHUX CUCTEMAX PiIKUX
KPHCTAJIB, ONITHYHI SBHUIIA B (POTOHHUX
KpHCTaJlax 3 PiAKOKPUCTAIIYHUMH IIapaMH,
(oTOHIKA Ta IIa3MOHHI SIBHIIA B
pinkokpuctaniyHnx cucteMax.Mae nonan 140
HAyKOBUX Ta HABYAJILHO-METOIUYHHUX
myOmikamii. 3 HuX: 65 HayKOBi CTaTTi, TOHAT
70 Te3 IOMOBIEH HA HALIOHAIBHAX 1
MDKHApOJIHUX HAYKOBHX KOH(EpeHIisx, 13
HaBYAIbHO-METOIUYHUX poOiT (3 HUX 4
HaBYAIbHHUX TIOCIOHUKIB).

OcHOBHI myOmiKarii:

1. Tarnavskyy O.S., Savchenko A.M., Ledney
M.F., Two-dimensional director configurations
in a nematic-filled cylindrical capillary with the
hybrid director alignment on its surface, Liq.
Cryst., 2020, Vol. 47, No 6, P. 851-858. https://
doi.org/10.1080/02678292.2019. 1685688
2.0.S.Tarnavskyy, M.F.Ledney, Orientational
instability of the director in a nematic cell
caused by  electro-induced  anchoring
modification, Condensed Matter Physics, 2021,
Vol. 24, No 1, 13601: 1-14.DOI:
10.5488/CMP.24.13601.

3.A. Nych , R. Kravchuk , U. Ognysta, M.
Ledney, O. Yaroshchuk, Double-twisted
nematic director configurations in cylindrical
capillaries with a photocontrollable angle of
twist. Phys. Rev. E, 2021, Vol. 104, 054703.
DOI: 10.1103/PhysRevE.104.054703

1. 2019 p.,
KOMII FOTEpHI KypCH
“CPA:
Programming
Essential in C++”
(Cisco Networking
Academy).

2. 2023 p.,
HaBYaHHS KNU
Teach Week 4
(cepTudikar
BUIAHUH
20.01.2023).

3. 3 13 mo 24
JIIOTOTO 2023 p.,
mporpama

M ABULLEHHS
KBamiQikarii
MPAaLiBHUKIB
3aKJIaliB BHIIOT
ocBiTH o00csiToM 2
kpemutn €KTC Ta

aKpeIUTOBAHUI

IHTETpyBaTH  KypC
«CTBOpEHHS Ta
PO3BUTOK IT-
TIPOJYKTIiB» y
CBOEMY 3aKiaai
BUIIOT OCBITH
(ceprudikar Ne

145/02-2023).
4. 3 13 mroToro 1o




4. 1. Yakovkin, A. Lesiuk, M. Ledney, V.
Reshetnyak. Director orientational instability in
a planar flexoelectric nematic cell with easy axis
gliding. Journal of Molecular Liquids, 2022,
2022, Vol. 363, 119888.
https://doi.org/10.1016/j.molliq.2022.119888

4. AL Lesiuk, M. F. Ledney, V.Yu.
Reshetnyak. Light-induced Fredericks
transition in the nematic liquid crystal cell with
plasmonic nanoparticles at a cell bounding
substrate. Phys. Rev. E, 2022, Vol. 106,
024706. DOI: 10.1103/PhysRevE.106.024706
Kepye rHayxoBoto poboToro OakamaBpis,
MaricTpiB Ta acmipasTiB. YieH
cremianizoBanoi paau [ 26.001.08. Ilix
kepiBHAITBOM JlemHes M.®. 3axucTuiiocs 2
KaHAuIaTH i3.-MaT. HayK.

Penenszenr Liquid Crystals ta Physical Review
Journals.

10 Gepesnst 2023 p.,
M ABULLEHHS
KBamiQikarii 3a
nporpamoro «Pois
rapaHTiB OCBITHIX
nporpam y
po30yn0Bi
BHYTPIIIHBOL
CHCTEMH
3a0€3MeYCHHS
SIKOCTI BHILIOL
OCBITH» 3 00CSATOM
HABYAJIBHOTO Yacy
90 akameMiYHHAX
roauH / 3 KpeauTn
€KTC (ceptudikar
Ne KU
02070944/000165-
23, BumaHui
10.03.2023 p.).

Pomanenko
OJgexkcanap
BikTopoBuu

3aBigyBau
kadenpu
TEopeTHd
HOT (i3HKH,
JIOLEHT

KwuiBcekmit
HaI[lOHAJbLHUI
YHIBEpCHUTET
imeni Tapaca
[IleBuenka
1998,
cIIeliajJbHICTh
— Qizuka,
KBaJi(iKkaris —
hizuk

Kannunat dizuko-
MaTeMaTHYHHUX HaYK,
01.04.02 —
TeopeTHyHa (i3uKa,
2002 p. — auc. Ha
37100y TTS CTyTICHS
KaHJ. (i3.-MaT. HAyK
«3acrocyBaHHs Bapi-
aIiifHOTO MPUHIIUITY
[IBiarepa 10 KBaH-
TYBaHHSI CCTEM Y BU-
KPHBJICHOMY HPOCTO-
pi», moteHT kKadenpu
TEOPETUIHO1 (i3HKH,
atectar 12111 024817

24 poku

OCHOBHI HampsIMKA HayKOBOI  JiSUTBHOCTI:
KBaHTOBA

ONTHKA, TEOPisl PiIKUX KpUCTaliB ABTOp 27
HAYKOBHUX

npaib. OcHOBHI myOmiKarii:

1. G.A. Kazakov, A.N.Litvinov, B.G.Matisov,
A.V.Romanenko, V.L Romanenko,
L.P.Yatsenko,

Influence of the atomic-wall collision elasticity
on the

CPT resonance shape,

J.Phys.B. - 2011 — T. 44 — 235401, 1-9.

2. Kazakov G.A., Litvinov A.N., Romanenko
Vi,

Romanenko A.V.,

Yatsenko L.P., Schreitl M., Winkler G.,
Schumm T., Performance of a Th-229 Thorium
solid-

state nuclear clock, New Journal of Physics —
2012 —

1.14, 083019

3. Romanenko V.I.,Romanenko A.V., Yatsenko
L.P.,




Udovitskaya Ye.G., Cooling and trapping of
atoms and

molecules by counterpropagating pulse trains,
Phys. Rev. — 2014 — 1. 90A, 053421

T'opoap
Enyapn
BosoaumupoBuy

Ipodecop
kadeapu KBaHTOBOT
Teopii moJis Ta
KOCMOMIKpOdi3uKku

Kuiscekuii nepxxaBHuit
YHIBEPCHUTET iM.
T.I'.IlleBuenka, 1990,
TeopeTndHa (i3zuka,
(hizuK-BUKIaIaY

Joxrop ¢izuko-
MaTEeMaTUYHUX HAYK,
01.04.02 — TeopeTnuHa
¢dizmka, JIJ1 008772 Bin
10.11.2010, «/IuHamiune
TIOPYIICHHS CUMETPIi B
30BHIIIHIX TTOJISAX);
CTapIIni HAyKOBUH
cniBpoOiTHIK AC Ne004218
Big 11.05.2005;

mpocgecop AIT Ne005201 Bix
20.06.2023;
uwieH-kopecnonaent HAH
VYkpainu, 2024.

CTax
HayKOBOI1
poboTu —
30 pokiB

CTax
egarori
YHOI1

pobotu —
16 poxiB.

OCHOBHI HaIPAMKH HAyKOBOI JisSUTEHOCTI:
JTOCTIKCHHSMU KipaJbHHUX ¢(DEKTIB B
PEeSTHBICTCHKIN (epMioHHIH MaTepii, a TAKOXK
CHCTEM Teopii KOHAECHCOBAHOTO CEPeIOBHUINA
YW1 HU3bKOCHEPTeTHYHI 30y IKESHHS
OTIHCYIOTHCS PENIATUBICTCHKI MOAIOHNMHU
piBEsHHEAMH Jlipaka Ta Beiins; kocMororis
panHbOro BeecBiTy; MakpOCKOMiYHI KBAaHTOBI
SIBHIIIIA.

1. P.O. Sukhachov and E.V. Gorbar,
Superconductivity in Weyl semimetals in a
strong pseudomagnetic field, Physical Review
B 102, 014513 (2020);
https://doi.org/10.1103/PhysRevB.102.014513
2. 0.0. Sobol, E.V. Gorbar, O.M. Teslyk and
S.I. Vilchinskii, Generation of an
electromagnetic field nonminimally coupled to
gravity during Higgs inflation, Physical
Review D 104, 043509 (2021);
https://doi.org/10.1103/PhysRevD.104.043509
3. A. A. Herasymchuk, P. O. Sukhachov and E.
V. Gorbar, Electric and chiral response to a
pseudoelectric field in Weyl materials,
Physical Review B 106, 045132 (2022);
https://doi.org/10.1103/PhysRevB.106.045132
4. K. Korshynska, Yu.M. Bidasyuk, E.V.
Gorbar, J. Jia and A.I. Yakimenko, Dynamical
galactic effects induced by solitonic vortex
structure in bosonic dark matter, European
Physical Journal C 83, 451 (2023);
https://doi.org/10.1140/epjc/s10052-023-11548-1

5. A.A. Herasymchuk, E.V. Gorbar and P.O.
Sukhachov, Viscoelastic response and
anisotropic hydrodynamics in Weyl
semimetals, Physical Review B 110, 035133
(2024);
https://doi.org/10.1103/PhysRevB.110.035133
[Tin xepiBauuTBoM I'opbapa E.B. 3axucrunocs
2 xapaugaTa Gi3uKo-MaTeMaTHYHUX HayK.




TI'opkaBenko
BoJsiogumup
MuxkoaaiioBua

Houent kadenpu
KBaHTOBOI Teopii
nostst Ta
KOCMOMIKPO(i31K
u

KuiBceknit
Hal[lOHAJbLHUI

yHiBepcurer iM. Tapaca
[leBuenka, 2001, dizuka
A1pa Ta EJIEMEHTapHHX
MaricTp

YaCTHUHOK,
(hi3uKH, BUKIa1a4q

¢izuxo-
HayK,

Joxrop
MaTeMaTH4IHUX

01.04.02 -  TeoperuyHa
¢izuka, «llomyk mposiBiB
YaCTHHOK Ta TOIIOJIOTTYHHX
CTpYHOTIOHIOHUX 00'€KTiB 3a
MeKaMu CrangapTHOT
MOJIET»

Crax
HAYKOBO-
[eaarori
YHOI1
pobotu
20 pokiB

OCHOBHI HanpsIMKH ~HayKOBOi  JAisUIBHOCTI:
KBaHTOBI e(eKTH y 3OBHINIHIX MOJSIX;
TOTOJIOTIYHI 00'€KTH B TEOPETUKO-IIOIBOBUX
Mojensx; po3imupenHs CTaHmapTHOI Mojeni
(GI3MKH  eIIEMCHTAPHUX YACTHHOK, IOIIYK
YaCTHHOK HOBO{ (Di3WKH.

1. V.M. Gorkavenko, Yu.R. Borysenkova and
M.S. Tsarenkova, Production of GeV-scale
heavy neutral leptons in three-body decays.
Comparison with the PYTHIA approach,
Journal of Physics G 48, 10 (2021);
https://doi.org/10.1088/1361-6471/ac1394

2. Yu.A. Sitenko, V.M. Gorkavenko and M.S.
Tsarenkova, Magnetic flux in the vacuum of
quantum bosonic matter in the cosmic string
background, Physical Review D 106, 105010
(2022);
https://doi.org/10.1103/PhysRevD.106.105010
3. Yu. Borysenkova, P. Kashko, M. Tsarenkova,
K. Bondarenko and V. Gorkavenko, Production
of Chern-Simons bosons in decays of mesons,
Journal of Physics G 49, 085003 (2022);
https://doi.org/10.1088/1361-6471/ac77a7

4. E.V. Gorbar, T.V. Gorkavenko, V.M.
Gorkavenko and O.M. Teslyk, Magnetogenesis
in non-local models during inflation, Ukrainian
Journal of Physics 68, no.10, 647 (2023);
https://doi.org/10.15407/ujpe68.10.647

5. V. Gorkavenko, B.K. Jashal, V. Kholoimov,
Ye. Kyselov, D. Mendoza, M. Ovchynnikov, A.
Oyanguren, V. Svintozelskyi and J. Zhuo,
LHCDb potential to discover long-lived new
physics particles with lifetimes above 100 ps,
European Physical Journal C 84, 608 (2024);
https://doi.org/10.1140/epjc/s10052-024-12906-3

beanx
Cait1ana
IlerpiBHa

Jouent kadenpu
TEOPETUUHOL
¢izuku

Kuiscekuii
HalliOHAIBHUN
YHIBEPCHUTET IMEHI
Tapaca llleBueHka,
2007; ¢dizuka, marictp
(isuku, BUKIaIa4q

Kangungar
MaTeMaTHIHUX HayK,
01.04.02 -  TteoperuyHa
(isuka, Huriom JAK
067150, BUJAHUKI
23.02.2011

(hizuko-

15 pokiB

OCHOBHI HaNPsSIMKA HAYKOBOT TisTTHHOCTI:
TEOPisl PIKUX KPHUCTAIB, HEJIIHIHA ONITHKA,
JIH3HM 31 3MIHHOIO ()OKYCHOIO BiICTaHHIO,
TEOpETHUYHE MOJEITIOBAHHS Ta ONTHUMI3aLlis
JIIH3 Ha OCHOBI PIJJKUX KPUCTAIIB.

1. S. P. Bielykh, T. Galstian, and V. Yu
Reshetnyak, Theoretical modeling of photo-
induced lens formation in a polymerizable

1. ITporpama KNU
Educators’ week by
Genesis TUTSE
Bukiiagauis  KHY
iMeHi Tapaca
[leBuenka,
139knuewbg,
25.07.22-05.08.22;

9




matrix containing quantum dots, Journal of the
Optical Society of America B 35, 2029 (2018);
https://doi.org/10.1364/JOSAB.35.002029

2. Yu. Kurioz, S. Bielykh, P. Korniychuk, V.
Reshetnyak, Optical effects in liquid crystal
cell with photosensitive chalcogenide glass
substrate, Molecular Crystals and Liquid
Crystals 696, 43-54 (2020);
https://doi.org/10.1080/15421406.2020.1731092

3. C.II. Benux, B.1O. PemeTnsx.
PinkokpucTaiuHi JIiH3HM 3 KEPOBAHOIO
onTryHOIO cuioro // HaykoBa pana 3
npoOemu «®Dizuka M’SIKOT peYOBUHIY.
KopoTkuii miicyMoK AiSIIbHOCTI TPOTATOM
2016-2020 poxkis. — JIpBiB-Knis, 2021. — 193
c., c.84.

4. S.P. Bielykh, T.V. Galstian, V.Yu.
Reshetnyak, Theoretical study of the reaction—

2. ITinBuimenus
KBaiQikarii Ta
PO3BUTKY
[e1aroriyHux
KOMIIETEHTHOCTEM
Bukiagadis, KNU
Teach Week 3, Ne
16-22, 07.02.22;

3. ITigBumeHHs
kBamiikarrii Ta
PO3BUTKY
[e1aroriyHux
KOMIIETEHTHOCTEH
Bukaaaauis, KNU
Teach Week,
09.06.21;

4. Digital Skills Pro,
22.03.21

diffusion model of a three-component 5. IlinBuIeHHS
photopolymerizable system taking into account | xpamigixamnii Ta
the shrinking effect, Results in Optics 11, PO3BHTKY
100389 (2023); e arorigHuxX
https://doi.org/10.1016/1.r10.2023.100389 KOMIIETEHTHOCTEH
5. S.P. Bielykh, L. Lucchetti, V.Yu. Bukiagauis. KNU
Reshetnyak, Photoaligned Tunable Liquid Teach Week.
Crystal Lenses with Parabolic Phase Profile, 25.01.21;
Crystals 13, 1104 (2023); 6. 2017 PiK,
https://doi.org/10.3390/cryst13071104 IHCTI/ITyT D13UKu
Axanemii Hayxk
Ykpainu
Co60ab JloxTopaHT KwuiBchkmii Kannnnat dizuko- Crax OCHOBHI HampsIMA HAYKOBOI JiSUTBHOCTI: 1.2021 p.,
Oaexcanap kadenpu HaI[lOHATTLHUI MaTeMaTUYHHUX HayK, HayKOBOi | KOCMOJIOTisI paHHBOTO BeecBiTy, kocMmororiuni | HaBuaHHA “KNU
OnexcaHapoBUY KBAaHTOBOI Teopii | yHIBEpCHTET iMeHi 01.04.02 — TeopeTnuna po6oTH 6 | MarHiTHI MO Teach Week”,
ToJIs Ta Tapaca IlleBuenka, (hizmka POKIB, 1. O. O. Sobol, A. V. Lysenko, E. V. Gorbar, cepTudikaT Bif
KOCMOMIKpO- 2015; ¢dizuka sapa ta JK Ne 046485 Bin naykoso- | and S. I. Vilchinskii, Gradient expansion 25.01.21;
¢bizuku (izuKa BUCOKHX 20.03.2018 p., nenarori | formalism for magnetogenesis in the kinetic 2.2023 p.,
eHepriif; marictp ¢izukn | «Hanxkpurnuna YHOT coupling model, Physical Review D 102, HaBuaHHA “KNU
sapa ta Gi3uKu BUCOKMX | HecTaOuIbHICTh y rpadeni 3 | podoru 3 | 123512 (2020); Teach Week 47,
CHEprii, Pi3ukK, 3apSHKCHIMU JIOMIIIKAMU» | POKU https://doi.org/10.1103/PhysRevD.102.123512 | ceptudikar Bif
MOJIO/IIINI HAyKOBHI 2. A. Boyarsky, V. Cheianov, O. Ruchayskiy, 20.01.23;

CriBpoOITHUK ((iznKa)

and O. Sobol, Evolution of the Primordial
Axial Charge across Cosmic Times, Physical
Review Letters 126, 021801 (2021);

3.2023-2024 pp.,
KOMIT TOTEPHI

KypcH

10




https://doi.org/10.1103/PhysRevLett.126.021801
3.R. Durrer, O. Sobol, and S. Vilchinskii,
Magnetogenesis in Higgs-Starobinsky
inflation, Physical Review D 106, 123520
(2022);
https://doi.org/10.1103/PhysRevD.106.123520
4. R. von Eckardstein, M. Peloso, K. Schmitz,
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“Programming for
Everybody (Getting
Started with
Python)”,
cepTudikat Bl
30.11.23, ”Python
Data Structures”,
cepTudikaT Bif
24.12.23, “Using
Python to Access
Web Data”,
ceptudikat Bl
19.01.24
(MiunrancbKuii yH-
T, Ha IIaTQOpMi
Coursera)

[Tpu po3pobui npoexty [Iporpamu BpaxoBaHi BUMOTH:

1) Crangapty BuIOi OcBiTH 32 crienianbHicTIO 104 «®Di3uka Ta acTpoHOMIs» IS nepiuoro (6akanaBpchbKoro) piBHs BUIIOT ocBiTH (3aTBep ukenuit Hakazom Minicrepcta OcBiTn

Ta Haykn Ykpainu Bijg 04.10.2018 p. Ne1075)

2) TumyacoBoro craniapty BUIIOi ocBiTH KniBchKkoro HanioHanbHOro yHiBepcureTy iMeHi Tapaca llleBuenka nepinoro (6akanaBpchKkoro) piHs ranysi 3Hanb E - [Tpupogaudi
HayKH, MaTeMaTHKa Ta CTaTUCTHKA crierianbHocTi ES ®i3uka Ta actpoHomis (3aTBepmxennit Hakazom Pextopa Big «27» ciuns 2025 p. Ne6)
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MPO®LIb OCBITHBO-IIPO®ECINHOI MPOI'PAMUA

«KBaHTOBa Teopist MoJisl, TECOPETHYHA Ta MaTeMAaTH4YHA (i3uKa»
«Quantum field theory, theoretical and mathematical physics»
31 crerianibHOCTI ES «®i3uka Ta acTpoHOMIsDY

1 — 3araabHa indopmanis

Cryninb BHIIOI OCBiTH Ta Ha3Ba bakanasp
kBatidirkanii di3uka Ta aCTPOHOMIs

Bachelor

Bachelor in Physics and Astronomy
MoBa(u) HaBYaHHS i OLiHIOBAHHA VYkpaincbka/Ukrainian

O0csr OCBITHBOI MpOrpamMu

240 xpenuTiB (8 cemecTpiB)

Tun nporpamu

OcsitHbO-TIpO(heciiiHa

Tun aunioma

Humnom 3BO

IloBHa Ha3Ba 3aKj1aay BHIIOI OCBITH, a
TAKOK CTPYKTYPHOIO MiAPO31iay y
SIKOMY 3/1ilCHIOETHCSI HABYAHHS

KuiBcbkuii HamioHaJIbHUH yHiBepcuTeT iMeHi Tapaca
[lleBuenka, Gi3uvaUi GakyabTeT/

Taras Shevchenko National University of Kyiv,
Faculty of Physics

Ha3sga 3akyaay BuII01 OCBiTH IKHI1
Oepe y4acThb y 3a0e31e4eHHi nporpamMu
(3aIOBHIOETHCS TSI POTPAM MOABIIHOTO
(3 MOXKJIMBICTIO TTOABIHHOTO) 1 CIILIBHOTO
JIUTIIIOMYBaHHS)

Odiniitna Ha3Ba OCBITHBLOI IpOrpammu,
CTYNiHb BHILOI OCBITH Ta Ha3Ba
kBadigikauii 3BO-napTHepa MoBo1O
opuriHaJjy (3aroBHIOETHCS JJI IPOrpam
MOABIHHOTO (3 MOKJIMBICTIO TTOABIHHOTO) 1
CHUJIBHOTO JUIJIOMYBaHHS)

HasiBHicTh akpeauranii

Iukn/piBeHsb nporpamu

HPK - 6 piBenb, FQ-EHEA - nepmmuit niuxi, EQF
LLL - 6 pieHb

IlepeaymoBu Ha 6a3i moBHOI cepeHbOI OCBITH
Dopma 3100yTTH OCBITH Jlenna
TepmiH aii 0CBITHBOI MporpamMu 5 pokiB

InTepHeT-agpeca nocTiiHOTO
PO3MillleHHSI OIHUCY OCBITHHOL
nporpamu

2 — Meta

OCBITHBOI IPOrpamMu

Meta nporpamu (3 ypaxyBaHHSIM piBHS
KBaJiikamii)

[TinroroBKa KOMIETEHTHUX Ta MOTHBOBAHUX (haxiBIIiB
i3 TIPYHTOBHMMH TEOPETUYHHMH 3HAHHSIMH Ta
MPAKTUYHAMHA HABHYKAMH, 3IATHUX 10 €(PEKTHBHOTO
MPOBEJICHHS! HAYKOBHX JIOCHI/DKEHb Ta PO3B'SI3aHHA
CKJIQJTHUX 3a7]a4 K y Tajdy3sx KBaHTOBIM Teopii moJs,
TEOPETUYHOI Ta MaTeMaTW4yHoi (I3MKH, Tak 1 Yy
CyMDKHHX cdepax HayKH 1 TEXHIKA 3a JOIOMOTOIO
CyyaCHMX aHANITUYHUX Ta YHUCJIOBUX METO/IIB,

TEXHOJIOT1H aHaJIi3y Ta 0OPOOKH JaHUX, IO 3a0e3medye
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BHCOKY KOHKYPEHTOCIIPOMOXHICTh BUITYCKHHUKIB Ha
PUHKY TIpalli, 1a€ TOTOBHICTh JO IITHUPOKOTO CIEKTPY
podeciifHOl AiSITBHOCTI.

3 - XapakTepucTHKa OCBITHbOI IPOrpaMu

Onuc npeameTHoi obJ1acTi (raay3b
3HAHb / cnemiaJbHICTh / creniaaizanis
(3a HAIBHOCTI) pOrpaMu)

O6°’ckm: (i3MuHI Ta aCTPOHOMIUHI 0O €KTH 1
MPOIIECH Ha BCIX CTPYKTYPHHUX PIBHSIX opraHizarii
MaTtepii BiJ eleMeHTapHUX YacTHHOK 10 BcecBity,
HaWOIIBII 3arajibHI 3aKOHOMIPHOCTI, SIKi OMMHUCYIOTh
BJIACTUBOCTI, pi3Hi (hopMH pyxy 1 Oy0BY MaTepii Ta
(hOpMYIOTh HOBI TPUPOTHUYO-HAYKOBI 3HAHHS.

Lini HaséyamHsa: TiATOTOBKAa (haxiBLiB, 3JaTHUX
pO3B’s3yBaTH CKJIAAHI CrHeIianxi30BaHi 3aaadi Ta
MpaKTUYHI po6sieMu 3 Gi3uku Ta/abo acTpoHOMIT y
npodeciiiHii TsUTbHOCTI 200 y TTPOIIeCi MOIaIBIIIOTO
HaBYaHHS, 10 XapaKTEPU3YIOThCS KOMIUIEKCHICTIO 1
HEBH3HAUYEHICTIO  yMOB  Ta  TmepeadayaroTh
3aCTOCYBaHHSA MEBHUX TeOpi 1 MeTodiB ¢i3uku
Ta/ab0 acTpoHOMI].

Teopemuunuii 3micm npeomemuoi odracmi: 6a30Bi
3HAHHS 3arajibHOi Qi3UKK (MeXaHiKa, KOJTMBAaHHS Ta
XBHJI, MOJEKyJsipHa (i3uKka Ta TEPMOIMHAMIKA,
€JIeKTPUKa Ta MarHeTU3M, ONTHKA, aToMHa (i3uKa,
¢izuka sipa Ta eNeMEHTApHUX YaCTHHOK); OCHOB
TeopeTuuHoi  (i3ukm  (KJacMyHa  MEXaHika,
cratucTMyHa  (i3mka Ta  TEepPMOAMHAMIKa,
€JIeKTPOIMHAMIKa, KBAHTOBA MEXaHiKa); 3araJbHOi
acTPOHOMif, 3arajibHOl Ta TEOPETUYHOI
acTpo(di3uKu, KOCMOJIOTI.

Memoou, memoOouku ma mexHono2ii:

¢bi3uyHi 17€i, TinoTe3u, Teopii Ta MoHENi, METOIH
eKCIIEpUMEHTAIBHUX (PI3UUHUX Ta aCTPOHOMIYHHMX
JOCHiPKEHb Ta  MaTeMaTW4Hi  METOOH, IO
BIJNIOBIJAIOTh TEOPETUYHOMY 3MICTY MpEAMETHOI
o0acri.

Incmpymenmu ma 001a0HAHHA.!

HaykoBi npunaau 11st Gi3M9IHUX Ta aCTPOHOMIYHUX
JOCHIUKEHb 1  BUMIpIOBaHb,  CIeliajli30BaHe
nporpamMHe 3a0e3neveHHs.

OpienTanis 0cBiTHBOI porpamMu

OcsiTHbO-TIpo(eciiiHa akageMiuHa

OcHoBHMI (POKYC OCBITHHOI IpOrpamMu

3aragpHa OcBITa 3a coemiaidbHICTIO E5 «®Di3mka Tta
aCTPOHOMIsD» 3 MOTTTUOJICHUM BUBYCHHSIM
MaTeMaTHYHUX JTUCITUTIIIH, KypcCiB bizukn
TEOPETUYHOTO CHPSIMYBaHHS Ta O3HAWOMIICHHSM 3
CY4aCHUMH METOJaMH TIPOTPaMyBaHHS, YHCJIOBOTO
MOJICJIIOBAaHHS, aHaNli3y Ta 00poOku manux. Kirodosi
ClIOBa:  KBaHTOBAa  TEOpis  TOJIsS,  KOCMOJIOTiA,
KocMOMikpo(i3HKa, TeopeTuuHa (i3uka, MaTeMaTHYHA
¢di3uka, pizuka BUCOKUX €HEPTIH, acTpodi3uKa, Teopis
KOHJICHCOBAHOTO CTaHy, KBAaHTOBa iH(opMaIris.

Oco0auBoCTI IporpamMu

[Iporpama nependavae oTpumanHs GyHIAMEHTATBHOT
OCBITH (pi3WKa TEOpeTuKa, OCOONMBO B 00IaCTi
KBAaHTOBO1 TeOpil MOjsi, KOCMOMIKPO(DI3UKH, sKa €
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YHIKQJIBHOIO Ccepel BUIMX YIOOBHX 3aKiaiB YKpaiHu.
[Tporpama CHIpsSIMOBaHA Ha 300y TTS
(byHIaMEeHTaNbHOT OCBITH B Taly3l TEOPETUYHOI
GIBUKM Ta CyMIKHUX CydaCHUX HamnpsMmKiB. Bona
nependadae MOTTUONIEHE BHBYCHHS MAaTeMaTUYHUX
JTUCITUTUIIH 1 KypCiB TEOPETHUYHOTO CIPSMYBAaHHS, SK1
(hOpMYIOTh 3aTHICTH 10 a0CTPAKTHOTO MHCIEHHS Ta
MOJICITFOBAHHS CKJIAAHUX (PI3MYHMX CHCTEM. 3HayHa
yBara NpUAUISETHCS OMAHYBAaHHIO CyYaCHUX METOIIB
MpoTrpaMyBaHHsI, YACIIOBOTO MOJICITIOBAHHS, aHAJTI3y Ta
0o0poOKHM  JaHMX, W10 BIANOBiAAa€  AKTyaJIbHUM
TEHJICHIIIsIM PO3BHUTKY CBITOBOI Hayku. [Iporpama mae
BUPaXXEHY JIOCIITHUIBKY CKJIAOBY, IO BKJIIOYAE
y4acTh CTYJCHTIB B HAI[lOHATBHUX Ta MDKHAPOJIHHUX
HAyKOBO-JOCTITHUIIBKUX MPOEKTaX, 30KpeMa MPOCKTY
SHiP na Benmukomy anporHomy kosaiinepi. Baxxmusoro
YaCTHHOIO € HaBYallbHA MpakTUKa 3a Qaxom, ska
3abe3neuye MO€IHAHHS (dbyHIaMeHTaIbHOT
TEOPETHUYHOI IMATOTOBKA 3 pPEAJTbHHM JOCBIIOM
HAYKOBOI JisUTBHOCTI.

4 — IlpuaaTHicTh BUYCKHUKIB
A0 NPALEBJIAITYBAHHSA TA NOJAAJIBIIOI0 HABYAHHSA

IIpuaaTtHicTh 10 NpaneBIAIITYBAHHS

BumyckHUKM MOXKYTh TIPAIIOBATH HA MOCAIaX
Ja0OpaHTIB Ta TEXHIYHUX (PaxiBIlIB y Taly3i Pi3UdHUX
HayK.

Po6oui Miciisi B KOMITaHISIX, MaJIUX MiAMPUEMCTBAX Ta
IHCTUTYTaX aKaJeMiyHOTO, HAyKOBO-IOCIIiTHOTO,
TEXHOJIOTTYHOTO Ta IHPOPMAIIHHOTO CEKTOPY.

ITopanpine HABYAHHSA

MaroTh IpaBoO MPOJOBKUTH HABYAHHS HA APYTOMY
PiBHI BUIIO1 OCBITH SIK B MEXaX OCHOBHOI Ta
CHOPIAHEHOT TPEeIMETHOT 00JIacTi, TakK i 1032 HUMH.
HalyTTs nonaTkoBux kBamidikariiii y cucremi
MMCIISLAAIUIOMHOT OCBITH.

5 — BukjaaganHs Ta OMiHIOBAHHSA

BuknaananHs Ta HaBYaAHHS

Jlexuii, cemiHapu, NMpakTHUHI 3aHATTS, J1aOOpaToOpHi
pobOTH B MalMX Tpylax, camocTiiiHa poboTa 3
BUKOPHUCTAHHSAM HiIpYYHHKIB, HaBYaJIbHUX
MOCIOHUKIB, HAYKOBHUX ITyOJiKaIii,; KOHCYIbTAIil 13
BUKJIaJJa9aMU; IPOXOKEHHS TPAKTUKH 3 BIJPUBOM BiJl
TEOPETUYHOTO0  HABYaHHA Ha 0a3i  (i3HMYHOTO
dakynpTeTy Ta/ab0 HAyKOBO-AOCTIIHUX I1HCTUTYTIB
HAHY Ta MiKHapoIHUX HAyKOBUX YCTaHOB,;
HanucaHHs KBaligikaniiiHoi poOoTu OakanaBpa, siKa
MIPE3CHTYETHCS, OIIIHIOETHCS Ta OOTOBOPIOETHCA 3a
y4acTi BHUKJIQJAyiB Ta OJHOTPYIMHHKIB Ha HAYKOBHX
ceMiHapax.

OuiHoBaHHA

[MuceMoBi icuTH, 3aimiku, AUQEpeHIiioBaH] 3aliKH,
MPOMDKHUN ~ KOHTPOJIb,  MOTOYHHH  KOHTPOJIb,
KOHTPOJIbHI POOOTH, 3aXUCT MPAKTUK, KOMIUIEKCHUH
icruT 3 (DI3UKK 1 aCTPOHOMIT, 3aXUCT KBamiQiKaiiiHo1
pobotu OakanaBpa.

6 — IlporpaMHi KOMIIETEHTHOCTI
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IHTerpajibHa KOMIETEHTHICTH

3maTHICT, PO3B’SI3yBaTH  CKJIATHI  CIHeIialli3oBaH1
3a/1a4i Ta MPaKTU4HI poOaemMu 3 Pi3UKH Ta aCTPOHOMIT
y npodeciitHiil 1isbHOCTI 2060 Y TpoLIeci MOJaNBIIOr0
HaBYaHHS, M0 TIependadae 3acTOCYBaHHS TIEBHUX
Teopiii 1 wMeronmiB (i3UKM Ta acTpoHOMIil i
XapaKTepU3y€EThCs KOMILIEKCHICTIO Ta
HEBU3HAUEHICTIO YMOB.

3araabHi komnereHTHOCTI (3K)

3K1°!. 3naruicTs 3axumaTu baTbKiBIIMHY.

3K1. 3xatHicTh 10 aOCTPaKTHOTO MHUCIICHHS, aHATI3y
Ta CUHTE3Y.

3K2. 31aTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHUYHUX
CUTYyaITisX.

3K3. HaBuuku BUKOPUCTAHHS 1HPOPMALIHHUX 1
KOMYHIKAIIHHUX TEXHOJIOT1M.

3K4. 3natHicTh OyTH KPUTUYHUM 1 CAMOKPUTHYHUM.
3KS. 3naTHicTh npuiiMaT OOTPYHTOBAHI PIIICHHS.
3K6. HaBuuku MikocOOHCTICHOT B3aeMO/Iii.

3K?7. 3naTHiCTh yXBaTIOBATH PIIIICHHS Ta JISTH,
JOTPUMYIOUUCH TPUHIIUITY HETIPUITYCTUMOCTI
KOpYMIIii Ta OyIb-SKUX IHIIUX TPOSBIB
HEJ00POYECHOCTI.

3K8. HaBnuku 3ailicHeHHS O€3IIEYHOI JisUIIBHOCTI.
3K9. 3naTHicTh OIIIHIOBATH Ta 3a0e31e4uyBaTH SIKiCTb
BHKOHYBaHUX POOIT.

3K10. Bu3HaueHICTh 1 HAMOJIETJIUBICTD LIOJI0
IIOCTABJIEHNX 3aBJaHb 1 B3ATUX 000B’A3KIB.

3K11. [Iparnenns 10 30epekeHHs] HABKOJIHUITHBOTO
Cepe0OBHILA.

3K12. 31aTHIiCTh QISITH COLIaIBHO BiAIIOBITAIBLHO Ta
CBIIOMO.

3K13. 3naTHICTh CHIIKYBaTHCA AEP>KaBHOK MOBOIO
SIK YCHO, TakK 1 MUCHMOBO.

3K14. 31aTHICTH CIIUTKYBAaTUCS IHO3EMHOIO MOBOIO.
3K15. 3gaTHicTh peasizyBaTH CBOI IIpaBa 1 000B’SI3KH
SIK YJICHA CYyCHJIbCTBA, YCBIJOMITIOBATH I[IHHOCTI
TPOMAJITHCHKOTO (BITLHOTO IEMOKPATUIHOTO)
CyCMUIBCTBA Ta HEOOX1AHICTH HOTO CTAJIOTO PO3BUTKY,
BEPXOBEHCTBA MPaBa, MPaB 1 CBOOO/T JIFOIUHH 1
rpoOMaJITHUHA B YKpaiHi.

3K16. 3naTHicTb 30epiratu Ta IPUMHOXKYBaTH
MOpaJIbHI, KyJIbTYPHi, HAYKOB1 IIIHHOCTI 1 JOCATHEHHS
CYCHUIBCTBA HA OCHOBI pO3YMiHHS iCTOpIi Ta
3aKOHOMIPHOCTEH PO3BUTKY MPEAMETHOI 001acTi, iX
MICIISl y 3aTajibHii CUCTEMI 3HAHb PO IPUPOAY 1
CYCIUIBCTBO Ta Y PO3BUTKY CYCIUIBCTBA, TEXHIKH 1
TEXHOJIOT1{, BAKOPUCTOBYBATH Pi3Hi BUAU Ta HOpMHU
PYXOBOi aKTUBHOCTI JJIs1 aKTUBHOTO BIAMOYMHKY Ta
BEJCHHS 3JJ0POBOTO CIIOCOOY JKUTTSL.

! 0608’ s3K08B2 115 3100yBaviB OCBITH — TPOMAISIH Y KpaiHH, sIKi HABYAIOTHCS 3a JICHHOIO a00 AyanbHOI0 (HOPMOIO
3100yTTS OCBITH, 1 IS IKKMX 3T1AHO 13 3akoHOM YKpaiau «I1po BifickkoBHi 000B’SI30K 1 BIHCBKOBY CITYKOY»,
MPOXO/KCHHS 0a30BO1 BiiCHKOBOI MIATOTOBKH € 000B’ I3KOBUM.
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3K17. 3paTHICTb BUSBIATH, CTAaBUTH Ta BUPILIYBAaTH
npoOeMu.

3K18. L{inyBaHHs Ta moBara pi3HOMaHITHOCTI Ta
MYJIbTHKYJIBTYPHOCTI.

3K19. 31aTHICTh BUSBIISITH HILIATUBY Ta

1 ITPHUEMITHBICTb.

daxoBi KOMIIETEHTHOCTI
cneniaabHocTi (PK)

®K1. 3uaHHs 1 po3yMiHHS TEOPETHYHOTO Ta
€KCIIEpUMEHTAJILHOTO 0a3KCy CydacHOi (hi3uKH Ta
aCTPOHOMII.

®K2. 31aTHICT, BUKOPUCTOBYBATH Ha TIPAKTHUIII
0a30Bi 3HAHHS 3 MAaTEMATUKU K MAaTEMaTHYHOTO
amapary (i3UKH 1 aCTpOHOMIi TPH BUBUEHHI Ta
JOCTiKeHH] (PI3MYHUX Ta aCTPOHOMIYHUX SIBHIIT 1
MIPOIIECIB.

®K3. 31aTHICTD OLIHIOBATH MOPAIOK BEJTHYUH Y
PI3HUX TOCIIKEHHSX, TaK CaMO SIK TOYHOCTI Ta
3HaYMMOCTI Pe3yJIbTaTiB.

®K4. 3naTHICTS IPAIIOBATH 13 HAYKOBUM
o0JIaJHAHHSAM Ta BUMIPIOBAJIbHUMH MTPHUJIaIaMH,
00poOJIATH Ta aHATI3yBaTH PE3YIbTATH JTOCITIKECHD.
®KS5. 3naTHICTD BUKOHYBAaTH 00YHCIIOBANIbHI
eKCTIEpUMEHTH, BAKOPHCTOBYBATH YUCEITbHI METOIN
111 pO3B’sI3yBaHHS (DI3MYHUX Ta ACTPOHOMIYHUX
3a/1a4 1 MOJIeNIIOBaHHSA (DI3UYHUX CUCTEM.

®K6. 3naTHiCTh MOJENIOBATH (PI3UUHI CUCTEMH Ta
ACTPOHOMIYHI SIBHIIA 1 TPOIIECH.

®K?7. 3naTHICTh BUKOPUCTOBYBATH 0a30Bi 3HAHHS 3
(hi3uKH Ta aCTPOHOMIT JIJIsl PO3YMiHHS OYJIOBH Ta
MOBEIIHKY MPUPOJHUX 1 IITyYHUX 00’ €KTIB, 3aKOHIB
ICHyBaHHs Ta eBoJItoIii BeecBiTy.

®KS. 3n1aTHICTh BUKOHYBaTH TEOPETUYHI Ta
€KCIIEpUMEHTAJIbHI JTOCITIIPKEHHSI aBTOHOMHO Ta Y
CKJIa/li HAyKOBOI TPYIIH.

®K9. 31aTHICT IPAIIOBATH 3 JHKEPETaAMHU
HaBUYaJILHOI Ta HAYKOBOI 1H(OpMAIIii.

®K10. 3xarHicTh CaMOCTIIHO HaBYaTUC 1
OTIaHOBYBAaTH HOB1 3HAaHHSA 3 (13UKH, aCTPOHOMII Ta
CYMIKHHX Taiy3e.

®K11. Po3BuHyTE BIIUyTTS OCOOUCTOT
BiJIMOBIAAILHOCTI 32 IOCTOBIPHICTh Pe3yJbTATiB
JOCITIJDKEHB Ta JOTPUMAHHS MPUHIIAITB aKaIeMidHOT
JI0O0pPOUYECHOCTI pa3oM 3 IPOoQeCiifHOI0 THYUYKICTIO.
®K12. YcBinomieHHs mpodeciitHuX eTHIHUX
acIeKTiB (PI3MYHUX Ta ACTPOHOMIYHUX JOCIIKEHb.
®K13. OpieHTarlis Ha HalBHIII HAYKOB1 CTaHIAPTH —
00i3HaHICTh MO0 (PyHIAMEHTAILHUX BIIKPUTTIB Ta
TEOPiH, sIKi CYyTTEBO BIUTMHYJIM HA PO3BUTOK (Di3UKH,
acTPOHOMIi Ta IHIIUX MPUPOJAHUYHUX HAYK.

®K14. 3natHicTh 3700yBaTH J0/1aTKOB1
KOMIIETEHTHOCTI uepe3 BUOIPKOBI CKJIaJI0BI OCBITHBOT
Mporpamu, CaMoOCBITY, HehOpMaTbHY Ta
iHpOpMaIbHY OCBITY.
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®K15. 31aTHiCTh TPEICTABISITA BIACHI pe3yIbTaTH 3
JOTPUMAHHSM 3arajJbHONPUIHHATHX HOPM 1
CTaHJIapTiB.

bnok «Teopemuuna ¢hizuxa»

®K16.1 3naTHicTh (OpMYITIOBATH HOBI TIIOTE3HU Ta
BHOMpATH BIJIMOBIIHI TEOPETUYHI METOIH JIJIS
BUpIILICHHS CyYaCHMX 3a/1a4 1 IpobJeM y pi3HuX
npeaMETHUX 00macTsaX Pi3uKu KOHASHCOBAHOTO
CTaHy.

®K17.1 BMiHHS BUKOPHUCTOBYBATH METOIN
TEOPETUYHOI (i3UKH, Pi3UUHI MOJEINI, TPUIOMHU
aHaI3y JOCTOBIPHOCTI (DI3UYHHUX JAHUX IS
PO3B'sI3aHHS CKIIAJHUX 3a7a4 Y (i3uLli
KOHJICHCOBAHOTO CTaHY.

®K18.1 BMiHHS 3aCTOCOBYBaTH MaTeMaTUYHUI
amapar J10 TOCTiKeHHS (I3UYHHUX SBHIIL B
KOH/ICHCOBAHUX CEPEIOBHUIIAX HA MIKPOCKOIIIYHOMY
Ta MaKpOCKOIIYHOMY PIBHAX, Y TOMY YHCII 13
3aCTOCYBaHHSIM METO/IIB TEOPii KBAHTOBUX
00YHCIIEeHb.

®K19.1 31aTHICTh BUKOPUCTOBYBATH 3aKOHHU 1
NPUHIUIH (DI3UKH Y TOETHAHHI 3 MATEMAaTHYHUM
amapaToM JUIsl ONHCY SBHII (DI3UKH KOHIACHCOBAHOTO
CTaHy.

bnok «Keanmoea meopia nonsa»

®K16.2 3uanHs 1 po3yMiHHS KBAaHTOBOI TEOPii Mo,
Teopii GyHIaMEHTATBHUX B3a€MOIIH, Cy4acHO1
CTaHIApTHOI MoJeli (i3UKU eJIeMEHTapHUX YaCTHHOK
Ta 1i MOXKJIMBUX PO3IINPEHb.

®K17.2 3naTHICTh BUKOPUCTOBYBATH 3HAHHS
CHEIiaIbHO1 Ta 3araJIbHOI TeOPii BITHOCHOCTEH,
KOCMOJIOT1i, KOCMOMIKpO(i3UKH, aCTpO(i3UKH
BHCOKHX €HEprii, KOCMOJIOT11 paHHKOTO Beecsiry.
®K18.2 3uanHs 1 pO3yMiHHS OCHOB Cy4acHOi
KBaHTOBOI1 iH(OpMaIlii, KBAHTOBUX OOYHCIICHb Ta
MaKpOCKOIMIYHUX KBAHTOBUX SIBHIIL.

IIporpamMHi pe3yibTaTH HABYAHHSA IPH1’2. Onanysatu 6a30Bi BiliCbKOBI 3HAHHA Ta
BMiHHSI, HEOOX1HI JIJIsl BAKOHAHHS KOHCTUTYLIHHOTO
000B’ 513Ky 010 3aXUCTy BiTUM3HU, HE3aIEKHOCTI Ta
TEePUTOPIATBHOT IUTICHOCTI YKpaiHu.

ITPH1. 3HaTH, po3yMiTH Ta BMITH 3aCTOCOBYBATH
OCHOBHI ITOJIO’KEHHS 3araJIbHOI Ta TEOPETHYHOT
(hi3uKH, 30KpeMa, KIIACHYHO1, PeNIATUBICTCHKOI Ta
KBAHTOBOI MEXaHIKH, MOJIEKYJISIPHOT (i3UKHU Ta
TEPMOJIUHAMIKH, €JIEKTPOMAarHeTU3MY, XBUJIHOBOI Ta
KBAaHTOBOI ONTHKH, (PI3UKU aTOMa Ta aTOMHOTO pa
JUIsL BCTAHOBJICHHS, aHAI3Y, TIIYMaueHHs, OSICHEHHS

2 0608’ 13K0B2 11 3100yBaviB OCBITH — I'poMajsiH YKpaiHu, SKi HAaBYAIOTHCS 3a JCHHOI0 a00 ayaabHO0 Gpopmoro
3100yTTS OCBITH, 1 IS IKKMX 3T1AHO 13 3akoHOM YKpaiau «I1po BifickkoBHi 000B’SI30K 1 BIHCBKOBY CITYKOY»,
MPOXO/XKCHHS 0a30BO1 BiiCHKOBOI MIATOTOBKH € 000B’ I3KOBUM.
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it Kmacugikanii cyTi Ta MEXaHi3MiB PiI3HOMaHITHUX
(hI3UYHUX SBUII 1 MPOIIECIB ISl O3B’ I3yBaHHS
CKJIQ/IHUX CTICIiali30BaHUX 3a/1a4 Ta MPAKTUIHUX
npobseM 3 pi3uku Ta aCTpOHOMII.

ITPH2. 3naTu i po3ymiTu (i3UYHI OCHOBU
ACTPOHOMIYHUX SIBUII: aHATI3yBaTH, TIIYMAaunTH,
MOSICHIOBATH 1 KJIacH(iKyBaTu OyZOBY Ta €BOJIOLIIO
acTpoHOMIYHUX 00’ekTiB BeecBity (mutaner, 3ip,
TUTAHETHUX CHCTEM, TaJlaKTUK TOIIIO), @ TAKOXK OCHOBHI
(bi3uyHI TIportecH, K1 BiTOYBatOThCS B HUX.

ITPH3. 3naTH 1 pO3yMiTH eKCIIEpUMEHTAIbHI OCHOBH
(bi3uKH: aHAN3yBaTH, ONMCYBATH, TIIYMAauynuTH Ta
MOSICHIOBATH OCHOBHI €KCIIEPUMEHTAJIbHI
MIITBEP/UKEHHS ICHYIOUUX (PI3HYIHUX TEOPIH.

ITPH4. BmiTi 3actocoByBaTu 6a30Bi MaTeMaTHYH1
3HaAHHS, IKI BAKOPUCTOBYIOThCS y (pi3uili Ta
acCTPOHOMIi: 3 aHANITUYHOT reoMeTpii, JTiHIHHOT
anreOpu, MaTeMaTHYHOTO aHaJi3y, TU(epeHIiaTbHIX
Ta IHTETPAIBHUX PIBHSIHB, TEOPii HMOBIPHOCTEH Ta
MaTeMaTHYHOI CTATUCTUKHU, TEOPii IPyIl, METO/IIB
MaTreMaTuyHO1 (i3uKH, Teopii PYHKITIH KOMIUIEKCHOT
3MiHHO{, MAaTEMaTHYHOTO MOJICTIOBAHHS.

ITPHS. 3HaTH OCHOBHI aKTyaJIbHI MPOOJIEMH CYyJacHOT
¢bi3UKH Ta acTPOHOMII.

ITPH6. OniHroBaTH BIUIMB HOBITHIX BIAKPUTTIB Ha
PO3BUTOK Cy4acHOI (hi3MKH Ta aCTPOHOMII.

ITPH7. Po3ymiTu, aHai3yBaTH 1 MOSCHIOBATH HOBI
HAYKOBI Pe3yJIbTaTH, OJIepKaHi y X0/l IPOBEIECHHS
($I3UYHUX Ta ACTPOHOMIYHUX JOCTIHKEHB BIMOBITHO
70 crieniani3arii.

ITPHS8. Matu 6a30Bi HABUYKU CaMOCTIHHOTO
HaBYaHHS: BMITH BiJIIIYKOBYBaTH MOTPiOHY
iH(}OopMaIliro B IPyKOBAHUX Ta €JIEKTPOHHHUX
JpKeperax, aHali3yBaTH, CUCTEMaTU3yBaTH, PO3yMiTH,
TIYMA4YUTH Ta BUKOPUCTOBYBATH ii JIJIs1 BUPIIIICHHS
HAyKOBUX 1 MPUKIIATHUX 3aB/IaHb.

ITPHY9. Matu 6a30Bi HABHYKH MPOBEICHHS
TEOPETUYHHX Ta/a00 EKCIIEPUMEHTATIBHUX HAyKOBUX
JOCITIJKEHB 3 OKPEMHX CHEIIaTbHUX PO3ILTiB (Pi3uKu
a00 acTpOHOMIi, III0 BUKOHYIOTHCS 1HINUBIIyaIbHO
(aBTOHOMHO) Ta/ab0 y CKJIaAl HAYKOBOI TPYIIH.
ITPH10. BmiTu niiaHyBaTH TOCTIIKEHHS, OOMpPATH
OIITHUMAaJIbHI METOIM Ta 3aCO0M HOCITHEHHS METHU
JOCTIKEHHS, 3HAXOJUTH [UISIXH PO3B’ I3aHHS
HAyKOBUX 3aB/IaHb Ta BAOCKOHAJIEHHS 3aCTOCOBAHUX
METO/IIB.

ITPH11. BMmiTs ynopsiiKOBYBaTH, TIyMAYUTH Ta
y3arajbHIOBAaTH OJIepKaHi HAYKOBI Ta MPaKTHYH1
pe3yNbTaTi, pOOUTH BUCHOBKHU.

ITPH12. BmiTu npeacTaBisaTu oJepkKaHi HayKOBI
pe3yabTaTH, OpaTH y4acTh Y AUCKYCISIX CTOCOBHO
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3MICTY 1 Pe3yJIbTaTiB BIACHOT'O HAYKOBOTO
JIOCJIIIIKEHHS.

ITPH13. Po3ymiTu 3B’5130K (pi3UKH Ta aCTPOHOMII 3
IHIIMMH IPUPOAHUYUMHU Ta 1HKEHEPHUMHU HayKaMH,
OyTH 0013HaHUM 3 OKpPEMHUMHU (BIAMOBIIHO 710
criertiajizanii) OCHOBHUMHM MOHSATTSIMH ITPUKIIATHOT
¢bi3uKH, MaTepialo3HABCTBA, 1HKEHEpii, XiMii, Giomorii
TOILIO, @ TAKOXX 3 OKPEMUMH 00’ €KTaMU
(TEXHOJIOTTYHUMH TPOIIECAMH) Ta IPUPOTHUMH
SIBUILIAMH, 1110 € IPEIMETOM JOCIIPKEHHS 1HITUX HAyK
1, BOHOYAC, MOXKYTh OyTH mpeaMeTamu (Hi3uuHuX abo
ACTPOHOMIYHUX JIOCITIPKEHb.

ITPH14. 31atu 1 po3yMiTH OCHOBHI BUMOTH TEXHIKH
O€3IeKH MpH MPOBEACHH] EKCIIEPUMEHTATBEHUX
JOCIIIKEeHb, 30KpeMa MpaBuiia poOOTH 3 IEBHUMHU
BUJaMU O0JIaJTHAHHS Ta peUOBHHAMHU, MpaBUia
3axHCTy MepCOHATy Bif Jii pi3HOMaHITHUX YUHHHUKIB,
HEeOe3MeYHHX JIIsl 3/10pOB S JIIOIUHHU.

ITPH15. 3naru, aHami3yBaTH, MPOTHO3YBATH Ta
OLIHIOBATH OCHOBHI €KOJIOT1YHI aCIIEKTH 3arajJbHOro
BIUTMBY MPOMUCIIOBO-TEXHOJIOTIYHOT AISUTHHOCTI
JIIO/ICTBA, & TAKOK OKpEeMUX (i3UYHHX i
ACTPOHOMIYHUX SIBUII, HAYKOBHUX JTOCJIIIPKEHb Ta
mporeciB (MPUPOTHUX 1 IITYYHUX) HA HABKOJUIITHE
MPUPOIHE CEPEOBUILE Ta HA 3/10POB’S JIFOIUHU.
ITPH16. MaTtu HaBUYKH POOOTH 13 Cy4acCHOIO
00YHCITIOBAIBHOIO TEXHIKOIO, BMITH BUKOPUCTOBYBATH
CTaHJApTHI MAaKeTH MPUKIATHUX TPOrpaM i
porpamMyBaTH Ha PiBHI, JOCTaTHbOMY IS peaizaiii
YHCEIbHUX METO/IB PO3B’sI3yBaHHA (i3UYHMX 337124,
KOMIT FOTEPHOT'O MOJIETIOBaHHS (hI3MYHHX Ta
aCTPOHOMIYHHX SIBUII 1 TIPOLIECiB, BAKOHAHHS
00YHNCITIOBAIBHUX €KCTIEPUMEHTIB.

ITPH17. 3uatu i po3yMiTH poJb i Micie (Gi3ukw,
aCTpOHOMII Ta IHITUX MPUPOJTHUYNX HAYK Yy 3arajbHil
cHcTeMi 3HaHb PO MPUPOAY Ta CYCHIIbCTBO, Y
PO3BHUTKY TEXHIKH 1 TEXHOJIOTIH Ta y popMyBaHHI
CY4acHOT'O HAyKOBOT'O CBITOTJISILY.

ITPH18. BonoaiTu Aep>kaBHOIO Ta iIHO3EMHOIO
MOBaMH Ha PiBHIi, JOCTaTHbOMY JJISl YCHOTO 1
MMUCHMOBOTO MPOGECIMHOTO CIIKYBaHHS Ta
Mpe3eHTaIlil pe3yIbTaTiB BIACHUX JOCIIIKEHb.
ITPH19. 3natu Ta po3yMiTH HEOOXIAHICTH
30epeKeHHs Ta MPUMHOKEHHS MOPAIbHUX,
KyJIbTYPHHUX Ta HAYKOBUX LIIHHOCTEH 1 OCATHEHD
CYCHLIBCTBA.

ITPH20. 3natu i po3yMiTH CBOT TPOMaASHCHKI MpaBa i
000B’s13KH, SIK WJIEHA BUTBHOT'O IEMOKPATUYHOTO
CyCMUIbCTBA, MAaTH HAaBUYKH X peai3artii,
BiJICTOIOBaHHS Ta 3aXHUCTY.
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ITPH21. Po3ymiTu OCHOBHI IPUHIUIIH 3J0POBOTO
Croco0y JKUTTSI Ta BMITH 3aCTOCOBYBATH X IS
HiATPUMKH BJIACHOTO 370POB’sI Ta MpaIie31aTHOCTI.
ITPH22. Po3ymiTu 3HaueHHS (Pi3UYHUX JTOCTIIKEHb
1151 320€3MEeUSHHSI CTAJIOT0 PO3BUTKY CYCIIIBCTBA.
ITPH23. Po3yMiTH 1CTOPirO Ta 3aKOHOMIPHOCTI
PO3BUTKY (hi3UKH Ta aCTPOHOMI].

ITPH24. Po3ymitu Miciie (Hi3UKH Ta aCTPOHOMIT y
3arajipHill cUCTeMi 3HaHb PO MPHUPOSY 1 CYyCHUIBCTBO
Ta y PO3BUTKY CYCIUIbCTBA, TEXHIKH 1 TEXHOJIOTIH.
ITPH25. MaTtu HaBUYKH CaMOCTIHOTO PUHHATTS
pillIeHb CTOCOBHO CBOiX OCBITHIX TPAa€KTOPii Ta
po¢eCiifHOTO PO3BUTKY.

ITPH26. MaTu 6a30Bi HaBUYKH MPOBEICHHS
HAYKOBHUX JIOCHIJKEHb B Taly31 TEOPETUYHOI (i3UKH 1,
30KpeMa, KBaHTOBO1 TEOpii MOJIs, 10 BUKOHYIOTHCS
1HAWBIAYyaTIhbHO (ABTOHOMHO) Ta Y CKJIaJi HAYKOBOI
TpyTH.

ITPH27. Matu onepatuBHy (6a30BYy, CIieiaIbHY,
1H/IMBITyaJIbHY) CIIPOMOXKHICTh BUKOHAHHS
KOHKPETHHX 3aBJaHb y BIICBKOBI# cdepi.

bnok «Teopemuuna ¢hizuxa»

ITPH 28.1 O6upatu epeKTHUBHI TEOPETUYHI MOJEN,
METOAM 1 anropuTMH, iH(MOpMaIliiiHI TEXHOJIOTIl Ta
3aCTOCOBYBaTH IX JUIsl JTOCHIPKCHb Ta 1HHOBAIl B
o0macTi (i3UKH KOHJIEHCOBAHOTO CTaHY.

ITPH 29.1 3actocoByBatu Ta po3po0isaTu eeKTHBHI
TEOPETHYHI METOJIH, AJITOPUTMH Ta CIICIiali30BaHe
MporpaMHe 3a0e3MeYeHHS s TOCIIHKSHHS MOIeTei
(hI3UYHUX SBUII 1 MPOIIECiB, 0OPOOKHU pPe3yIbTaTiB
€KCIIEPUMEHTIB 1 CTIOCTEPEIKEHb.

ITPH 30.1 BukopucToByBaTH HasiBHI 1 CTBOPIOBATH
HOBI (Pi3WYHI, MaTeMaTU4YHI 1 KOMII FOTEpHI MOEi
MPUPOTHUX OO0’€KTIB Ta SBHII, BCTAHOBIIOBATH iX
JOCTOBIPHICTh, a TaKOX 3acCTOCOBYBATH IX s
OTPUMAaHHS HOBHX (IBUYHHX  PE3ynbTaTiB  Ta
nornuOJIeHHsT PO3YMIHHS —TMPHUPOIH, AaHANI3yBaTH
OOMeKeHHS.

IMPH 31.1 IIpoBoauTu TEOpPETUYHI TOCIIiIKEHHS
ONITUYHUX, MEXaHIYHHX, JICTCKTPUIHUX, CICKTPUIHUX
Ta MarHiTHUX BJIaCTUBOCTEH KPHUCTANIB y TOMY YHUCIi
pPIIKKMX, HAMIBIPOBIIHUKIB Ta CHCTEM METaJeBUX
HAHOYACTHHOK.

bnoxk «Keanmoea meopisa nona»

ITPH 28.2. 3HaTi ocHOBH (yHKIIIOHATBHOTO aHATI3Y,
teopii Tpyn Jli Ta audepeHmiambHOi TeomeTpii i
3aCTOCOBYBAaTH iX METOAW JIsI PO3B’SI3aHHA 3aaad
KBAHTOBOI TeOpii MOJIsl, TOYHO IHTETPOBAHMUX CHCTEM,
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(bI3UKK KOHICHCOBAHUX CEPEIIOBUIII, 3araibHOI TEOpii
BIJTHOCHOCTI Ta KOCMOMIKPO(h13UKH.

IPH 29.2. Po3ymitT mnpuHOMON —KamiOpyBalbHOI
1HBAap1aHTHOCTI Ta CIIOHTAHHOT'O MOPYILIEHHS CUMETPIl
Ta 3aCTOCOBYBaTH iX Ui TOOYJOBM Ta aHai3y
CrannmaptHoi MoJieni pyHIaMEHTATbHUX B3a€EMOJIIH 1 11
PO3IINPEHD.

IIPH 30.2. BukopuctoByBaT METOJIM KBaHTOBOI
Teopii mos, 30KpeMa JiarpaMuy TexHiky deiiHmana ta
MpoLeaypy T[epeHOPMYBAaHHS, Ui  OOYHUCIIEHHS
GI3MYHUX XapaKTEPUCTHK EJIEMEHTAPHUX YacTHUHOK,
nepepi3iB peakiii Mi>k HUIMH, TMHAMIYHHUX MPOIIECIB Y
KOH/ICHCOBAHUX CEPEIOBMIAX Ta €BOJIOLII paHHHOTO
Bcecnity.

ITPH 31.2. 3actocoByBaTd METOAM KBaHTOBOi Teopii
iHhopManii JUig aHamizy CTYNEHIB BUIBHOCTI Ta
JTUHAMIKW 3aMKHEHUX 1 BIIKPUTUX OaraTouyaCTHHKOBUX
KBaHTOBUX CHCTEM.

IIPH 32.2 3acrocoByBaTM MAaTeMaTHUYHMI amapar
pPENATUBICTCHKOI KBAaHTOBOI MEXaHIKM Ta METOJ
KOHTHUHYaJIbHOTO 1HTErpally Uid OIHUCY pyXy Ta
B3a€MOJIIi €IEMEHTAPHUX YACTUHOK 1 peakiiii Mix
HUMH.

8 — PecypcHe 3a0e3ne4eHHs1 peaJi3auii nporpamu

CnenugivyHi XapakTepuCTUKH
Ka/JpOBOro 3a0e3ne4eHHs

100% BukIIagaydiB 3aliMalOTbcs HAYKOBOIO pOOOTOIO.
3anpomyroThCs  BHCOKOKBamidikoBaHi (axiBmi 3
iHcTuTyTiB HAH VYKpainu amsa 9uTaHHS OKpEeMUX
creniaiizoBaHux KypciB. Jlo ckiamy KaJIpoBOToO
3a0e3nedeHHs BXOJISITh: aKaJeMiKu, YJIeH-
KOPECTIOHACHTH, Taypeatn Jlep>kaBHOI npemii Ykpainu
B Trayly3i HayKH 1 TEXHIKM, 3acIyXeHl MpalliBHUKIB
OCBITH, 3aciykeHi npodecopu YHiBepcutety. Takox
3ampOIIYIOTECS 10 BUKIAQJAHHS HAYKOBIN 3 1HIIHAX
3aKJIaliB BUIOI OCBITH

CnenugivyHi XapaKTepuCTUKH
MaTepiaJIbHO-TeXHIYHOro 3a0e3ne4eHHs!

st peamizarii OCBITHBOI porpamMmu
BUKOPUCTOBYIOTBCS ~ TpWUIaAd  Ta  YCTAaHOBKH,
71a00paTOPHHUX MPAKTUKYMIB (Pi3UIHOTO (haKyIbTETY.
[Tlin wac BukoHaHHs KBamigikamiitHoi poOoTu
3100yBavi OCBITH MAaroTh MOYKJIUBICTD
BUKOPHUCTOBYBaTH MaTtepiajbHy Ta TeXHIuHy 0a3y
iHctuTyTiB HAH Y)painu, mixkHapogHux 1abopaTopiid
(CERN, SHiP).

3n00yBadyi  OCBITM TaKOX MamOTh MOXJIHUBICTh
BUKOPUCTOBYBaTH  OONaJHaHHA Ta  MPOTPaMHE
3abe3neyeHHs MikHapoaHoi obcepBaropii VIRGO
(BipTyaspbHa pEHTTEHIBChbKA Ta TaMMma oOcCepBaTOpis)
Ml 4Yac OMNaHyBaHHS JUCIUIUIIH CIHeIliaTi30BaHuX
OJIOKIB.

CnenugivyHi XapaKTepuCTUKH
iHgopManiiiHOro Ta HABYAJIbHO-
METOIUYHOI0 320e3nmeYeHHs

Jlnst  3abesnedeHHss  €(EKTHUBHOTO  HABYAIBHOTO
MPOILIECY CTYACHTaM HA/Ia€ThCS BUTLHUHN TOCTYII:

- 10 HAaBYAJIbHUX TTOCIOHHKIB Ta METOAMYHHUX PO3POOOK
3a HampsiIMOM OCBITHBOI NMPOTPaMH, aBTOPAMHU SKHX €
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BUKJIaJadi, sKi 3a0e3MedyloTh BHUKJIAJaHHS OCBITHIX
komnoneHt OIT;

- €JIEKTPOHHOI 0a3u 0i0JII0TEKH YHIBEPCUTETY;

- MDKHApOJHUX €JIEKTPOHHUX 0a3 iHhopmarlii;

- CHeuiaji3oBaHUX KOMIT'IOTEPHHX  KJaciB  Ta
MIPOTPaMHOTO 3a0€3MeYCHHS;

- TUCTaHIiIHI raThopMu KOMYHIKAIIii.

9 — AkaaeMiyHa MOOLJILHICTH

HanionajibHa KpeaUMTHA MOOLIBHICTH

MiskHapoaHa KpeauTHA MOOLIbHICTH Ha 3aranpHux ymoBax

HaBuaHHs iHO3eMHHUX 3100yBauiB Ha 3aransHux ymoBax
BHUIIIOI OCBiTH

2. NEPEJIK KOMIIOHEHT OCBITHbO-HAYKOBOI ITIPOT'PAMM TA IX
JIOTTYHA HOCJIJOBHICTbD

2.1 lepenik kommonent OII

Kox u/n KomnoneHTH 0cBiTHBOI ITpOrpamu KinpkicTh ®opma
(HaBYAJIbHI TUCIUIUTIHY, KypCOBI TPOEKTH (POOOTH), KpEeIUTIB MiJICyMKOBOTO
NPAaKTHUKH, KBamidikaiiifna poboTa) KOHTPOJTIO
1 2 3 4
0060B’s13k0Bi koMnonenTu OI1
OK 1  |Anami3 miificHOT Ta KOMIJIEKCHOT 3MiHHOT 17 Icnut
OK 2 |Beryn g0 iHpopMaIiiHuX TEXHOJOTIH 4 3amik
OK 3 |AnaniTuuHa reoMeTpis Ta JiHiliHa anredpa 8 Icnut
OK 4 ndepeHIiabHi Ta IHTErpaJIbHI PIBHSIHHS 8 Icnut
OK 5 [Ten3opnwmii anaii3 4 3aik
OK 6 |PiBHSIHHSI B YaCTHHHHX MOXITHHX 1 ciemianbHi QyHKIT 7 Icout
OK 7 [Teopis HMOBIpHOCTEH Ta MaTeMaTHYHA CTATHCTHKA 4 3aik
OK 8  |AcMMNOTOTHYHI METOJIM B TEOPETHYHIH (i3umi 3 3amik
OK 9 [MareMaTHuHi METOIM TEOPETUUHOI (Pi3UKH 3 Icnut
OK 10 [[IporpamyBaHHs 4 Icnut
OK 11 [MaremMaruyHi OCHOBH YHCIIOBAX METOJIB 4 Icout
OK 12 [[IporpaMHi makeT 0OYMCICHBb Y TCOPETHYHIN (i3HII 6 3aik
OK 13 |HeiipoHHi Mepexi 3 Icniut
OK 14 |[KnacuyHa MexaHika 8 Icnut
OK 15 [KnacuuHa enekTpoanHamika 8 Ictiut
OK 16 |KBaHTOBa MexaHiKa 8 Icnut
OK 17 [TepmonmHamika Ta cTaTUCTUYHA (Bi3HKa 8 Icniut
OK 18 |Bctyn o kBaHTOBOI T€Opii moJIs 4 3aik
OK 19 |Di3uvHa KiHETHKA 4 3arik
OK 20 [Barampna diznka 19 Icnut
OK 21 |ActpoHOoMist 3 Icnut
OK 22 [[nozemMHa MOBa 17 Icriut
OK 23 |®imocodis 4 Icniut
OK 24 |OcHoBU ekoJorii 2 3arik
OK 25 B.1/16paHi pozzxinnnrp.yL[OBoro npasa 1 OCHOB 3 arix
11 TIPUEMHUIIBKOT TisUTBHOCTI
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OK 26 |BcTyn 10 YHIBEPCHUTETCHKUX CTYIIHM 2 3amik
OK 27 |ComianpbHO-TIOMITHYHI CTYAIT 2 Sanik
OK 28 |YkpaiHcbka Ta 3apyOidKHA KYJIbTypa 3 3arik
OK 29 |HaBuasibHa mpakTHKa 3 Jud. 3amix
OK 30 [KBamidikarniiina pobota 6akaiaBpa 4 3axuct
3arajbHuii 06CAT 000B'AI3KOBUX KOMIIOHEHT: 177 16/14
Bubipkosi komnonentu OII *
Ilepenix Nel (cmydenmu odupaomsy 00Hy OUCUUNIIIHY)
BK 01’ | ba3oBa 3araipbHOBIHCHKOBA MIATOTOBKA (TEOpETHYHA 3 3amik
YacTHHA)
BK 02’ | lomeguuHa gomomora 3 3aik
Bceboro 3
Buoip onoxkamu
Cneuianizoeanuii eudipkoeuii 610k “Teopemuuna ¢izuxa”
BK 1.1 |Bapiamiiiai METOu TEOPETUIHOI (Pi3UKH 3 3amik
BK 1.2 [Metoau Teopii rpyn y TeopeTuyHii ¢izumi 3 3amik
BK 1.3 |HaGmmxeHi MeTo M TEOpEeTHYHOI (hi3HKH 3 3aik
BK 1.4 [KBaHTOBa Teopisi TBEpPIOrO Tija 6 Icnut
BK 1.5 [Pingki kpucTanu: Teopist i eKCIepUMEHT 6 Icnut
BK 1.6 |Metonu kBaHTOBOT Teopii MOJIsl Y TeOpeTUUHiN (i3uii 4 Icniut
BK 1.7 [Teopis rpasirarii 4 Icnut
BK 1.8 [Teopernyna kBaHTOBa ONTHKA 3 Icnut
BK 1.9 |®i3uka cymiibHOTO cepeoBHUIIa 6 Icour
BK 1.10 [Metoau mociipKeHHsI HETIHIHHUX sBUII Y Qi3I 3 3amk
BK 1.11 |OcHOBH Teopii aaropuTmiB 3 3aik
BK 1.12  |O6uncnioBaibHi METOJM TEOPETUYHOI (i3UKU 4 3amik
BK 1.13 [Teopist HaniBIpOBITHUKIB 3 3aik
BK 1.14 |KBanTOBa Ta HeliHIMHA ONTHKA 3 Icniut
BK 1.15 |EnektponuHaMika mia3Mu 3 3amk
Bceboro: 57 6/10
Cneuianizoeanuii eudipkoeuii 610k “Keanmoea meopia nonsn”
BK 2.1 [3araibHa Teopis BiTHOCHOCTI 4 Icout
BK 2.2 |Metonu nociipkeHb B acTpodi3HIll Ta KOCMOJIOT11 Sanik
BK 2.3 Metoau Teopii rpyn Jli B CranaapTHiii Moeni 3 aix
€JIeMEHTapHUX YaCTHHOK
BK 2.4 |®yHkiioHaTBHUI aHATI3 3 3amk
BK 2.5 |[KBanToBa iH(hopmaltist Ta 00UMCIICHHS 6 Icnut
BK 2.6 |PenstuBicTChbKa KBaHTOBA MEXaHIKa 3 Icniut
BK 2.7 |KBanToBa MexaHiKa Ha MOBI KOHTUHYaJbHOTO 1HTETpay 3 3amik
BK 2.8 [Teopis po3cisHHs 4 3aik
BK 2.9 [KanibpyBaibHi Teopii 4 3amik
BK 2.10 |KBaHTOBa elIeKTpOIMHAMIKA 7 Icrur
BK 2.11 [Teopis enexTpociaOKux B3aEMOIIN 3 Icniut
BK 2.12 MeToau KBaHTOBOI Teopil moys y (i3uill KOHICHCOBAaHUX| 3 aix
CepeIOBHIILL
BK 2.13 |Actpodi3rka BUCOKUX €Heprii 3 Icnut
BK 2.14 [To4HO iHTErpOBHI CHCTEMH B KBAHTOBIH Teopii moJIst 4 3amik
BK 2.15 |®i3uunHi 0cCHOBHM KBaHTOBOI iH(opMartii 3 3amik
Benboro: 57 6/10
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Buoip 3 nepeniky (eudbupacmuocsa oona oucyuniina)
BKIT 1 WCIIUILTIHA BUTBHOTO BHOODPY 3 3aik
BKII 2 [lucuumuiina BUIbHOTO BUOOPY 3 3amik
BKII 3 WCIIUILIIHA BUIBHOTO BHOODPY 3 3amik
BKII 4 VCIIUILIIHA BUTBHOTO BHOODPY 3 3aik
BKII 5 |[lucuumuiina BUIbHOTO BUOOPY 3 3amik
BKII 6 WCIIUILIIHA BUTBHOTO BHOODPY 3 3amik
BKII 7 |[lucuumuiina BUIbHOTO BUOOPY 3 3amik
Benboro: 3 0/1
3arajbHuii 00cSIT BUOIPKOBMX KOMIIOHEHT: 60
3ATAJIbHUA OBCST OCBITHLOI MPOTPAMM 240

[pumitku: 3rigHo 3 m. 3.7 «IlonokeHHS MpoO cUcTeMy 3a0e3MeueHHs! SKOCTI OCBITH Ta OCBITHHOTO
nporecy B KuiBchkkoMy HamioHanbHOMY YHiBepcuTeTi iMeHi Tapaca IlleBuenka» 3mo0yBadi OCBITH
MaloTh OE€3yMOBHE MpPaBO OOpaTW HaBYAIbHI JAMCHHUILIIHU 3 OOOB’S3KOBHX Ta BHOIPKOBUX YaCTHH
HaBYaJIbHUX TUIAHIB 1HIIMX CHEIIaJbHOCTEH TOTO0 CaMOTO PiBHSA, a 32 YMOBH TOTO/KCHHS 13 JIEKAaHOM
(baxkynpTeTy / TUPEKTOPOM IHCTUTYTY - 3 IPOTPaM iHIIOTO PiBHS.
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2.2. CTpykrypHo-Jjoriyna cxema OII

2.2 CTpyKTypHO-JIOT14Ha cXeéMa OCBITHBO1 porpamu «KBaHTOBa Teopis moJis,

TEOPEeTHYHA TAa MaTeMaTH4YHa dizuka»

3aransHa dizuka

® 3arancHa disuka
* MpakTHKyM 3 3aranbHol Gizukn

l

Teopetnuna disuka

® BeTyn fo KBaHTOBOT Teopil noaA

* KBaHTOBa MeXaHika

* Knack4Ha enekTpoguHamina

® KnacnyHa mexaHika

* TepmoauHaMiKa Ta cTaTUCTHYHA disnKa
* DizuyHa KiHeTUKa

CouianbHo-rymaHitapHuii 610K

* OcHoBM eronorii

+ BubpaHi po3ainv TPYAOBOFO Npasa | 0CHOB
nignprMeMHUUBLKOT AiRnbHOCT

* Beryn o yHiBEpCUTETCHRWX CTYAiH

* |Ho3emHa MoBa

* CoujaneHo-noniTH4HI cTyAjl

* YKpaiHcbKa Ta 3apy6iskHa KynsTypa
= dinocodin

060B'A3KOBI KOMMOHEHTH |,
(180 kpepuris)

MaremaTtiuHi gucumunninm

= AHani3 gificHoT Ta KOMNIEKCHOT 3MiHHOT
* AHaniTM4Ha reomeTpin reoMeTpis Ta fiHiliHa anreGpa
® ACUMATOTMYHI METOAM Y TEOPETUYHIH disnui
* NludepeHyiancHi Ta iHTerpancHi piBHAHHA
* MatemaTnyHi MeToau TeopeTuyHoi Gisuku
® PIBHAHHA Y YACTMHHUX NOXigHWX
Ta cneyiansHi GyHRU
* TeH30pHMI aHania
+ Teopis iMmoBipHOCTI | MaTemaTHyHa CTAaTUCTHKA

|

Meroau o6uMcneHb Ta nporpamyBaHHA

* MatemaTu4Hi OCHOBM YUCAOBHX MeTogie

* HelipoHHI mepei

* Mporpamui naketn o6umcnens y TeopeTiunin disnuj
* MporpamysaHHa

* BeTyn Ao iHdopmaifHux TexHoRorii
\

Mpaktuuna nigroToska

BuBipKOBi KOMNOHEHTH
(60 kpegwris)

Bnok 1 Bnok 2
Teoperuuna disnxa KeaxToBa Teopia
(57 kpegmris) nona
(57 kpegumris)

Bubip 3 nepeniky
Gnoky 3
(3 kpeguTh)
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3. POPMA ATECTAIIII 3JIOBYBAYIB BUIIIOI OCBITUA

Atecrariss 3700yBayiB BHUILOI OCBITH 3a OCBITHBOIO mporpamoro «KBaHTOBa Teopis ™o,
TEOpEeTHYHA Ta MaTeMaThyHa (izuka» cneriaabHocTi ES di3uka Ta acTpoHOMIs 3MIHCHIOETRCS y popmi
nyOIiYHOrO 3axUCTy KBadidikamiiiHoi poOoTu OakanaBpa Ta KOMIUIEKCHOTO icmuTy 3 (i3MKH Ta
acTPOHOMII 1 3aBEpUIyETHCS BHJAYE0 JOKYMEHTY BCTAHOBJICHOTO 3pa3ka MpO MPHUCYKEHHS Homy
CTYIEHsI BULIOi OCBITH 13 IPUCBOEHHAM OCBITHBOI KBamiikamii: bakanasp i3uku Ta acTpoHOMIi.

Bumorn o kBagigikaniiHoi po6oTH.

Kgamidikariiina pobora 0akanaBpa € 3aBEpIICHOI PO3POOKOI0, IO BiOOpa)kae IHTETPAIbHY
KOMIIETEHTHICTS 11 aBTOpa. Y KBajidikamiiiHiii podoTi OakagaBpa MOBUHHI OyTH BUKJIAACHI pe3yabTaTu
EKCTICPUMEHTAIbHUX Ta TEOPETUYHHUX JTOCHIIPKeHb, IPOBEICHUX 13 3aCTOCYBaHHSM T0JIOKEHB 1 METO/TIB
¢i3ukM Ta acTpOHOMIi, CHPSMOBAHMX Ha PO3B’A3aHHS KOHKPETHOIO HAyKOBOTO 3aBJaHHS, IO
XapaKTEePHU3YETHCSI KOMIUIEKCHICTIO Ta HEBU3HAYECHICTIO YMOB.

Kganigikauiitna po6ora OakanaBpa Mae OyTH nepeBipeHa Ha Iiariart.

Kgamidikariiina pobota 6akanaBpa Mae OyTH po3MillleHa Ha CAlT1 3aKJIa Ty BUIIOT OCBITH 200 HOTO
nigpo3ainiB kadenpu KsantoBoi Teopii monst Ta xocMomikpodizuku https://qft.knu.ua/, xadenpu
Teopernunoi ¢i3uku https://theory.phys.knu.ua/.

OnpumronHeHHs. KBamiikaifHUX poOiT, MO MICTATH iHPOpPMaLi0 3 0OMEXEHUM JOCTYIIOM,
3MIMCHIOBATH Y BIJMOBITHOCTI 10 BUMOT YHHHOT'O 3aKOHO/IaBCTRBA.

BuMoru 10 KOMIJIEKCHOTO iCTIUTY.
Kommuiekchuii icnuT 3 ¢i3uku Mae nependavyaTy OLiHIOBAaHHS OCHOBHUX Pe3yJIbTaTiB HABYaHHS 3
Gb13UKH Ta aCTPOHOMIi, BU3HAYEHUX IIMM CTaHIAPTOM Ta OCBITHHOIO TIPOTPAMOIO.

[Tix gac aTecrarii 3100yBa4iB BUIIO1 OCBITH MEPEBIPAIOTHCS Taki mporpamui pesyiabtatu ([TPH):
ITPH 1, TTPH 2, ITPH 3, ITPH 4, T1PH 5, I1PH 6, I[IPH 7, [TPH &, TTPH 9, ITPH 10, I[TPH 11, ITPH 12,
[TPH 13. I[1PH 14, TTPH 15, ITPH 16, ITPH 17, TTPH 18, TTPH 19, I1PH 22, I[1PH 23, TTPH 24, ITPH 25,
ITPH 26.
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4. MATPUIIA BIAITIOBIZHOCTI ITPOI'PAMHUX PE3YJIBTATIB HABYAHHS TA KOMIIETEHTHOCTEHN OCBITHBOI ITPOI'PAMHA

i KOMIIETEHTHOCTI

daxoB

DK 15

DK 14

DK 13

DK 12

DK 11

DK 10

@K 09

DK 08

@K 07

DK 06

@K 05

DK 04

DK 03

DK 02

DK 01

i KOMIIETEHTHOCTI

3arajbH

3K 19

3K 18

3K 17

3K 16

3K 15

3K 14

3K 13

3K 12

3K 11

3K 10

3K 09

3K 08

3K 07

3K 06

3K 05

3K 04

3K 03

3K 02

3K 01

3K 01’

IK

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

npPH1'

ITPH1

ITPH2

IIPH3

I1PH4

IIPHS

ITPH6

IPH7

IIPHS

IIPHY9

IPH10
IIPH11
IPH12
PH13
IPH14
IPH15
IIPH16
PH17
IIPH18
nPH19
IPH20
IIPH21
PH22
PH23
IPH24
IIPH25
ITPH26
PH27

IIPH28.1

IIPH29.1

ITPH30.1

IPH31.1

I1PH28.2

IPH29.2

ITPH30.2

ITPH31.2

ITPH32.2
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=== =[N

TTPH28.1 + =+

TIPH29.1 +

TIPH30.1 +

ITPH31.1 +

TIPH28.2 + =+

IIPH29.2 +

TIPH30.2 +

TIPH31.2 +

IIPH32.2 +
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5. MATPUIIA BIAHOBIJITHOCTI IPOTPAMHUX KOMIIETEHTHOCTEN KOMIIOHEHTAM OCBITHBOI ITIPOI'PAMHA

I )10

(4 (0)

1 (0]

| (0)

S (0]

9 M0

LAO

8 M0

6 MO

01 MO

A8 (0

4% (0

€1 M0

148 (0]

ST MO

91 MO

LT MO

81 MO

61 MO

0T )0

1T 30

0

1A (0]

L4 (0]

STIO

97 MO

LTIO

8T MO

6T 0

0€ M0

09

3K T

+

3K1

+

+

+

+

+

3K 2

+

+

+

+|+

+ [+

+|+

+ [+

+

+ [+

3K3

+ [+

3K 4

3K S5

3K 6

[+ [+ + |+

+ |+ [+ + |+

3K7

3K 8

3K 9

3K 10

3K 11

3K 12

3K 13

3K 14

3K 15

3K 16

3K 17

3K 18

3K 19

PK 1

OK 2

®K 3

DK 4

DK 5

+ |+ [ +]+

+ |+ [+ +

®K 6

DK 7

DK 8

DK 9

®K 10

PK 11

®K 12

®K 13

OK 14
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DK 15

®K 16.1

DK 17.1

DK 18.1

PK 19.1

DK 16.2

DK 17.2

®K 18.2
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5. MATPUIIA BIAHOBIJITHOCTI IPOTPAMHUX KOMIIETEHTHOCTEN KOMIIOHEHTAM OCBITHBOI ITIPOI'PAMHA

Buoipkosi 0,10k

Baok «Teoperuuna ¢izuka»

baok «KBanToBa Teopis moJis»

ZIE|Z|E|2|E|E|E|2|E|E B 25|82 2|8 B\ 2|E|8 2|2 E|F %22
e O e e e N S B R el o B S T I S T ST I T T I O NS I O I N B I I B 1
=M | |s || |9l |l |2I8IolElol=Id|lL | x|l |an|l9 ||| 2I3 2|0
3K1 + | + + |+ |+ |+ |+ |+ + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+
3K 2 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+
3K3 + + + + Sis 3 i 3
3K 4 + |+ | + 3 + |+ + +
3K5 + + + Sis + + + | + + | +
3K 6 + +
3K7 +
3K 8 +
3K9 +
3K 10 + + + + | + 3 i
3K 11 +
3K 12 + | +
3K 13 + |+ |+ |+ |+ |+ [+ |+ |+ |+ |+ |+ |+ |+ |+ + | + 3 -+
3K 14
3K 15
3K 16
3K 17 + |+ |+ |+ |+ + |+ + 3 3
3K 18
3K 19
DK 1 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ | +]|+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+
DK 2 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+
PK3 + + s
DK 4 + 3
DK 5 + + | + 3 -+
DK 6 + | + Sis Sis + 3
®K 7 + + |+ |+ |+ |+ |+ + |+ | + |+ + |+ | + + |+ |+ |+ |+
DK 8 +
DK 9 3 + |+ |+ |+ | + + | + | + + |+ |+ |+ + |+ |+ |+ |+
®K 10 + + + + + |+ | + + |+ | + 3 + 3 3
PK 11 3
DK 12 3 + + + | + + | +
DK 13 + +
O®K 14 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]+ + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+
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®K 15

PK 16.1

PK 17.1

OK 18.1

+

+

DK 19.1

+ T+ |+

+ [+ [+

@K 16.2

DK 17.2

OK 18.2
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6. MATPUIIA 3ABE3IIEYEHHSA ITIPOTPAMHUX PE3YJIBTATIB HABYAHHS (ITPH) BIAMOBITHUMHA KOMIIOHEHTAMM OCBITHBOI

ITPOI'PAMM

I M0

(4 (0)

1 (0]

14 (0)

sJO

9 M0

L O

8 M0

6 MO

01 MO

A8 (0

4% (0

€1 M0

Q

P X

Q

ST X

91 MO

LT MO

81 MO

61 MO

0T )0

1T 30

(44 (0

€TI0

L4 (0]

S (0)

97 MO

LTIO

8T MO

6T 0

0€ M0

109

nNPH T’

+

IIPH 1

+

+

+

+

+

+

+

+

ITPH 2

IIPH 3

IIPH 4

IIPH S

ITPH 6

IIPH 7

IIPH 8

IPHY

IIPH 10

IIPH 11

IIPH 12

IIPH 13

ITPH 14

IIPH 15

IIPH 16

A N A AR

IIPH 17

ITPH 18

+

IIPH 19

ITPH 20

ITPH 21

ITPH 22

ITPH 23

ITPH 24

ITPH 25

ITPH 26

ITPH 27

ITPH 28.1

ITPH 29.1

ITPH 30.1

ITPH 31.1

ITPH 28.2

ITPH 29.2

ITPH 30.2

ITPH 31.2

ITPH 32.2
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6. MATPUIISA 3ABE3INEYEHHS ITIPOI'PAMHHIX PE3YJbTATIB HABYAHHS (ITPH) BIATIOBIIHUMHA KOMITIOHEHTAMM OCBITHBOI
ITPOI'PAMM. Bubipkogi 6.,10kn.

Bnok «Teopernuna giznka Baok «KBanTOBA Teopist mOJIsH»
w w it w e £ E w : S (Y, e =
z|g e|% (2|8 5|8 =B |=|8|2\8 (82|28 2|8 2B |8 |8 B 5|8 8|88
4 H H H H H H H 4 1 2 P31 41 2
INIPH 28.1 | + = | +
IPH 29.1 N +
ITPH 30.1 £ +
ITPH 31.1 5 i
TIPH 28.2 4 : , + , |+
ITPH 29.2 , : : , ] o ' +
ITPH 30.2 Wt | L5 Gl o ; . : e TR Ll .2
IPH 31.2 : ' ' !




