Pitienns
pa30Boi crnieniaizoBaHOl BYEHOT paau
PO NPHCY/KEHHSA CTYNeHd 10KTopa distocodii

3n00yBay crynenst nokropa dinocodii, Kosronrok Bamum Cepriitopuu, 1998 poky HapokeHHs.
rpoMasiHuH YKpainu, ocBiTa Bula: 3akinuuB y 2022 poui KuiBchkuii Hanionansuuil yHisepenrer
imeni Tapaca IlleBuenka 3a crieniaiphicTio “@i3MKa Ta acTPOHOMis”, HABYAECTHCS B acripanTypi
[ncturyty Teopetnynoi disuku im. M. M. boromo6osa HAH VYkpaiun, micro Kuis, Bukonas
aKpeIMTOBaHy OCBITHBLO-HAYKOBY nporpamy "Teopernuna ¢izuka’.

PasoBa crienianizoBana BueHa pajia, yTBOpeHa HAKa30M JIMPEKTOpa IHCTUTYTY TeopeTHUHOT (i3uKy
iM. M.M. boromo6osa HAH Vkpaiuu Bia «25» tpasus 2026 poxy Ne09/01-02, y ckiai:

["onoBa pa3oBoi crerianizoBaHol BUEHOT pa/H -

3onorapiok Slpociasa OsekcanipoButa, 10KTOp (i3.-MaT. HayK, 3aBiyBaua BiUIiTy CHHEPreTHKH,
[HeTuTy T TeopeTnunoi ¢isukn im. M. M. Boromo6osa HAH Vikpaiuu.

Peuensentn -

[laparo  Cepriii  I'ennaniifoBnu,  jgoktop  ¢is.-mar. Hayk, 3aBixysau aGopatopii
CHJIbHOCKOPE/IbOBAHHUX HHU3bKOBUMIDHMX CHCTeM, [HCTHTYT Teopetnunoi ¢isuku iMm. M. M.
boromo6osa HAH VYkpainu.

loproB Mukosna 3uHosiiioBrY, 10KTOp (i3.-MaT. Hayk, 3aBiayBay 1abopaTopii Teopii iHTErpoBHHX
cucteM, [HeTuTyT TeopeTnuHoi disuku im. M. M. Boromotosa HAH Vkpainu.

Odiwiitni ononeHTy -
Au 1nepiiiHr, 10KTOp NPUPOHMYMX HayK XabiritoBanuii, mpodecop, Yuisepeuter Iaaepbopna,
Himeuyunna.

Spomip ®iopawek, noktop dinocodii, mpodecop, 3asimysau kadenpu onthkm, OIOMOYIBKHIL
yHiBepcuTteT [lanaubskoro, Yecnka Pecny6iika.

Ha 3acitanHl «13» nunug 2026 poky npuiiHsia PillCHHS MPO NPHCY/KEHHs CTYNEHs JOKTOpa
(inocodii 3 ramysi 3uanp 10-npupoannui vayku Kosrontoxy Bamumy Cepriiiordy Ha miacrasi
nyOI4HOro  3axucTy amcepranii  «HekJacH4HIiCTh  CTATHCTHK — BHMIpIOBaHHS  KBAHTOBOTO
€JIEKTPOMArHITHOTO BUIIPOMIHIOBAHHS» 3a creniaabHicTio 104-Mi3uka Ta acTpoHOMis.

Huceprauito Bukonano B Inctutyt teopernunoi ¢isuku im. M. M. BoromoGosa HAH Ykpainu.
Haykosuii kepiBuuk CemenoB Anjpiii OsiekcanapoBuy, JOKTOp Hayk 3 ramysi “TIpuposmuui
HAYKH , CTapuiMil HayKoBHi cmiBpoGiTHHK, wieH-kop. HAH Vkpaiun., nposiammii HayKoBHii
CHiBPOOITHUK BUUIIY CHHEPreTHKM Ta KEPIBHUK TIPYNMH KBAaHTOBOI ONTHKH Ta KBAHTOBOI
inpopmartii InctutyTy Teopetnunoi ¢izuku im. M. M. boromo6osa HAH Ykpainu.

Jlucepraniio 1nojano y BHIVIAAL CHELialbHO MiArOTOBIEHOro pykomucy. IToBHICTIO BimmoBinae
BuMoram "llopsiiky npucykeHHs cTyneHs 10kTopa ¢inocodii Ta ckacyBaHHs pillleHHS Pa30BOi
Creliani3oBaHoi BUYEHOT palM 3aKiajy BHILOI OCBITH, HAyKOBOi YCTAHOBHM TIPO MPHCY/DKCHHS
crynens joktopa ¢inocodii”, 3aTBeprkenoro nocranosoto Kabinery Minictpis Vkpainu Bix 12
ciunst 2022 poxky Ne 44 (3i 3minamu). [Topyumers akagemiunoi 106podyecHOCTi B auceprauii Ta B
HAYKOBHX MpALsiX, y AKUX OyJI0 pe/ICTaBICHO pPe3y/IbTaTH JUCEPTAllil, He BUSBIICHO.

3100yBay Mae 5 HayKoBHX MyOiiiKalliii 3a TeMoro ucepraii, 3 Hux 5 ony6uaikosani B sxypHani Q1
1. V. S. Kovtoniuk, E. V. Stolyarov, O. V. Kliushnichenko, and A. A. Semenov. “Tight inequalities
for nonclassicality of measurement statistics,” Phys. Rev. A 109, 053710 (2024).

2. E. V. Stolyarov, O. V. Kliushnichenko. V. S. Kovtoniuk, and A. A. Semenov, “Photon-number
resolution with microwave Josephson photomultipliers,” Phys. Rev. A 108, 063710 (2023).




3.V. 8. Kovtoniuk, A. B. Klimov. and A. A. Semenov. “Latent optical nonclassicality of
conditionally prepared states,” Phys. Rev. A 111, 053701 (2025).

4. V. S. Kovtoniuk, 1. S. Yeremenko, S. Ryl, W. Vogel, and A. A. Semenov. “Nonclassical
correlations of radiation in relation to Bell nonlocality,” Phys. Rev. A 105, 063722 (2022).

5. V. S. Kovtoniuk, M. Bohmann, and A. A. Semenov, "Nonclassical photocounting statistics with a
single on-off detector", Phys. Rev. A 113, 063726 (2026).

Crarts [5] Ha MOMEHT npesicTaBieHHs AucepTaitii Oysia ocTynHa sk npenpuat arXiv:2601.13869
[quant-ph], https://doi.org/10.48550/arXiv.2601.13869, Ta HaapykoBaHa— B KypHaili 16 depBHs
2026p.

Y ICKycii B3sUIM y4acTh (rosoBa, peLeH3eHTH, o(illiiiHi ONMOHEHTH, iHII NPUCYTHI) Ta BUCIOBHIIN
3ay BOKCHHSL:

Odiniiinmii ononent 5. Inepainr (Jan Sperling):

3ayBaxeHb, WO 1OTPeOYIOTh BHECEHHS 3MiH, HE BHCIOBICHO; PEKOMEHIOBAHO TMPHIHSTH
aucepraiito 6e3 3min. [l 0OroBopeHHs Mi/1 Yac 3aXMCTy 3alpONOHOBAHO 3AITHTAHHS:

1) Yn moxna nos’ssatu 1noOynoBy Ha OCHOBi cucTem YeGHIIOBa 3 BiOMHMH KpHTEPisMH
HEKJIACHYHOCTI, 1110 BAKOPUCTOBYIOTH HYJIi Q-(yHKuii Xycimi?

2) ¥V niaposaini 3.3 posriasiacThes 3aMUKAHHS KOMIUICKCHOT MHOKHMHH J101aBAHHSIM HECKiHYEHHO
BIUIQJICHOT TOYKH, 1O MOXe MOTpeOyBaTH KOpeKIii TOmosorii (Hampukiaz, KomnaxkThdikaii
miommHM 10 chepu Pimana); siki BractuBocTi BioOpakenns a—TII(o) y HecKiHYEHHO BiataieHiii
To4Ll 3a0e3neuyioTh HOro peryyispHicTs?

3) Sk NOHATTS MPUXOBAHOI HEKJIACHYHOCTI y3arajbHIOETHCS HA 0AraTOMOJOBI CHCTEMH Ta UM
MOZKJIMBO B MEIKaX LbOTO MiIXO/Ty ONHMCATH YaCOBI HEKJIACHYHI KOPEIALT (30KpemMa 3 ypaxyBaHHIM
BIIOPSIKY BaHHS 3@ 4aCOM, HEMAPKOBCHKUX Ta 1HIIMX e(eKTiB)?

Odiuiiinmii ononent $1. ®opamex (Jaromir Fiurasek):

1) Ha c. 13 cTtBepukyeThest, mo Q-dyHKIlis cama 1o cobi He MOKe BHSBHTH HEKJIACHUHICTh, OHAK
Q MiCTUThL NOBHY iH(OpPMAIIO PO CTaH, TOXK HEKIACHYHICTh MOKHA AHATI3yBaTH il 3a HEIO
(Hampukiaz, piBHicTb Q(a)=0 JUIs CKiHYEHHOTO o O3HAYa€ BiA'eMHICTHL GyHKIIT Birnepa).

2) TlpoxaHHsi HaBeCTH JOKIAJHIIIE MOZENb JUKO3e)COHIBCHKOrO (HOTONOMHOKYBaua, IO J1ac
BeauuHy W(mj, njm;—1)y pisn. (3.52).

3) V pin. (3.66) BBeeHO MOPYIIEHHS 3 ypaXyBaHHAM IIyMy: 4¥ HE JOULIbHILIE PO3IIISiaTH
BiJIHOIIEHHS TIOKAKYMKA 10 CTAHAAPTHOI MOXHOKH, a He TXHIO Pi3HHUINO?

4) ¥V mianwuci 10 puc. 3.5 3ragano HepiBnocti (3.17) i (3.19), BuBeaeHi /uis Bunajky N=3, npote Ha
PHCYHKY HaBE/ICHO TaKOK pe3yabTaTH AJ1sl N=5 — npoXxaHHs MOSICHUTH.

5) V uigposaini 4.2.2 po3risi 0OMEKEHO BHIIAAKOM, KOIM MexkoBa kpupa OC € OMyKIOK: SKHii
BUIJISL MJIH O TOYHI HEPIBHOCTI (KPUTEPil HEKJIACHYHOCTI) /UIs HEOMY K101 kpuBoi 0C?

6) binbuiicts BUBEIEHHX KPUTEpiiB Maec OyTH 3aCTOCOBHOIO H 10 GAratoMOJOBHX CTaHiB: 4Yu
notTpedye HezdajsaHCOBaHEe FOMOJIMHHE JIETEKTYBaHHs CTPOTO 0JHOMOIOBOTO CTaHy i K 0OMesKeHa
BU/IHICTH iHTepdepeHItii Ha CBITIONOMIILHIKY BILTHBAE HA IO cXeMy?

Honarkosi apiGui 3aysaxenus: npamo [48] (A. Lvovsky) npoumtoBaHo sik MeTo TepeBipk
HEKJIaCMYHOCTI, TOAI K BOHA CTOCYEThCA BIJHOBIEHHS CTaHY METOAOM MAaKCHMATIbHOI
paBoNOAIOHOCTI 32 TOMOJMHHMMH JIaHUMH; JOUiIbHO Oyao 6 HaBectd mpaui D. Mogilevtsev,
Opt. Commun. 156, 307 (1998) ta A. R. Rossi, S. Olivares, M. G. A. Paris, Phys. Rev. A 70,
055801 (2004) mwono BumiproBaHb ofMHHYHEM ONn-off AeTeKTOpPOM 3i 3MiHHOI0O eeKTHBHICTIO; y
piBH. (2.27) y niBiit yactuHi QirypytoTh YacH t, ti, ..., tx, TOJAI K y NpaBiii MpUCYTHI e t i t;
CJIi/l IEPEBIPHTH NpaBy YaCTHHY PiBH. (4.19) — 4u cnpaB/i B MOKA3HUKY €KCIIOHEHTH CTOITh 3HAK




«minye» miepen d’.
Penensent C. I'. lllapanos:

1) Poszin 3 orasnom (Background) nanucano nepesaxno st (haxiBLiB y By3bKiil ranysi, a He s
LIHPOKOTO KOJIa TEOPETUKIB: JIOLINBHO 3pOOHTH BCTYI JOCTYIHIIIMM /Uil IIHPOKOTO YMTada Ta

OOrOBOPHTH MOHATTS HEKJIACHYHOCTI B IIMPLIOMY KOHTEKCTI, 30KpeMa HOTro 3B SI30K 13 MOHSATTSIM
HEKJIACHYHOCTI Y KBAHTOBIM ONTHIII.

2) byno 6 KOpUCHO HaBECTH MEPENiK Y)KHBAHUX Y JMCEPTAIlii MO3HAYeHb; 30KpeMa, He 3a3HAUYEHO,
1o crany Ilnanka nokiaaaeHo piBHOKO OMHULL.

Penenszent M. 3. lopros:

1) Buknax aucepranii € HemoctatHbO mexaroriyHuM Ul (axiBLiB 11032 MeKaMd KBaHTOBOI
OMNTHKH.

2) Jlesiki no3Ha4eHHs He BBEJCHO: 30KpeMa, y 1. 2.4.4 He 03HAYEHO BEKTOPHO3ZHAUHY byHKIio Q(t)
(x04a npaBuIibHE 03HAYCHHS JIETKO BiTHOBHTH 3 KOHTEKCTY ).

Pasoa cneuianizoBana BueHa paja, o CcKiady SKOi BXOAATH HayKoBli Ykpainu, Yecbkoi
PecriyGaiku ta Himeuuwunu, Bij3Hauyae BHHSTKOBO BHCOKMH HAyKOBHMil piBeHp juceprauii. Ha
JyMKy 4ieHiB paau mpodecopa SAua Ilneprainra ta Cepris 1llapanosa pisenb maucepraumii 3a
MIKHAPOJIHOKO aKaJeMIYHOI0 MPAKTHKOIO € 3iCTABHMM 3 OIUHKOKO summa cum laude. mo
3aCTOCOBY€ThCS MPH OLIIHIOBAHHI JIOKTOPCHKMX JHMCepTaliil y Hu3wi Kpain €sponeiicskoro Coro3y.
Bix pekomen tye 3poOuTH PO 11e BiANOBIAHMI 3a1MC Y I0AATKY /10 JIMIIOMA JOKTOPA (inocodii.

Pe3yibrat BIIKPUTOTO ro/iocy BaHHs:
«3a» 5 4jeHiB paj,
«IIpotu» 0 4JICHIB pajiu.

Ha nizctasi pe3y ibTatiB BiZIKpHTOr0 roJi0cyBaHHs pasosa crielliali3oBaHa BUeHa paja IPUCY KY€
Kosrontoky Baanumy Ceprifiopuuy cryminb oktopa dinocodii 3 ramysi snans 10 [pupounyi
HayK# 3a cnenianbHicTio 104-®isuka ta actpoHoMmis.

Bijeosanuc tpaHcsiii 3axucty aucepranii 101a€Thes.

%} Sipocnas 30JIOTAPIOK
['o;1oBa pa3oBoi cnenianizoBaHol BYeHOT pajiu

(ﬁanuc) (BnacHe iM’s Ta npi3BuiLe)

i : Isan CTAPOJIVbB
3acBiquyo: //’3 / )|

Buenuii cexperap - - -
IncTutyTy TeOpeTHuHOT hizuku b (Racee 1'a 8 Npizsime)
iMm. M.M. boromo6osa

HauionanbHoi akanemii Hayk Ykpainu

KaHM1aT (Pi3MKO-MaTeMaTHYHHX HAYK




Decision
of the one-time specialized academic council

on the award of the degree of Doctor of Philosophy

Candidate for the degree of Doctor of Philosophy, Vadym Serhiiovych Kovtoniuk, born in 1998, a
citizen of Ukraine, higher education: in 2022 graduated from Taras Shevchenko National University
of Kyiv with a specialization in “Physics and Astronomy™; is a postgraduate (PhD) student at the
Bogolyubov Institute for Theoretical Physics of the NAS of Ukraine, city of Kyiv: completed the
accredited educational and scientific program “Theoretical Physics™.

The one-time specialized academic council, established by Order of the Director of the Bogolyubov

Institute for Theoretical Physics of the NAS of Ukraine No. 09/01-02 on May 25 2026, composed
of:

Chair of the one-time specialized academic council —
Yaroslav Oleksandrovych Zolotaryuk, Doctor of Physical and Mathematical Sciences, Head of the
Department of Synergetics, Bogolyubov Institute for Theoretical Physics of the NAS of Ukraine

Reviewers —
Serhii Hennadiiovych Sharapov, Doctor of Physical and Mathematical Sciences, Head of the

Laboratory of Strongly Correlated Low-Dimensional Systems, Bogolyubov Institute for Theoretical
Physics of the NAS of Ukraine

Mykola Zynoviiovych lorgov, Doctor of Physical and Mathematical Sciences, Head of the

Laboratory of the Theory of Integrable Systems, Bogolyubov Institute for Theoretical Physics of
the NAS of Ukraine

Official opponents —
Jan Sperling, Habilitated Doctor of Natural Sciences, Professor, Paderborn University, Germany

Jaromir Fiurasek, Doctor of Philosophy, Professor, Head of the Department of Optics, Palacky
University Olomouc, Czech Republic

at its meeting on «13» July 2026 decided to award the degree of Doctor of Philosophy in the field of
knowledge 10 — Natural Sciences to Vadym Serhiiovych Kovtoniuk on the basis of the public
defense of the dissertation «Nonclassicality of Measurement Statistics of Quantum Electromagnetic
Radiation», specialization 104 — Physics and Astronomy.

The dissertation was carried out at the Bogolyubov Institute for Theoretical Physics of the NAS of
Ukraine. Scientific supervisor: Andrii Oleksandrovych Semenov. Habilitated Doctor of Natural
Sciences, Senior Researcher, Corresponding Member of the NAS of Ukraine, Leading Researcher
of the Department of Synergetics and Leader of the Quantum Optics and Quantum Information
Group. Bogolyubov Institute for Theoretical Physics of the NAS of Ukraine.



The dissertation is submitted in the form of a specially prepared manuscript. It fully complies with
the requirements of the “Procedure for the Award of the Degree of Doctor of Philosophy and the
Cancellation of the Decision of a One-Time Specialized Academic Council of a Higher Education
Institution or Scientific Institution on the Award of the Degree of Doctor of Philosophy™, approved
by Resolution of the Cabinet of Ministers of Ukraine No. 44 of January 12, 2022 (with
amendments). No violations of academic integrity were found in the dissertation or in the scientific
works presenting its results.

The applicant has 5 scientific publications on the topic of the dissertation, all 5 published in a Q1
journal:

1. V. S. Kovtoniuk, E. V. Stolyarov, O. V. Kliushnichenko, and A. A. Semenov, “Tight inequalities
for nonclassicality of measurement statistics,” Phys. Rev. A 109, 053710 (2024).

2. E. V. Stolyarov, O. V. Kliushnichenko. V. S. Kovtoniuk, and A. A. Semenov. “Photon-number
resolution with microwave Josephson photomultipliers,” Phys. Rev. A 108, 063710 (2023).

3. V. S. Kovtoniuk, A. B. Klimov, and A. A. Semenov, “Latent optical nonclassicality of
conditionally prepared states.” Phys. Rev. A 111, 053701 (2025).

4. V. S. Kovtoniuk, I. S. Yeremenko, S. Ryl, W. Vogel, and A. A. Semenov, “Nonclassical
correlations of radiation in relation to Bell nonlocality,” Phys. Rev. A 105, 063722 (2022).

5. V. 8. Kovtoniuk, M. Bohmann, and A. A. Semenov, "Nonclassical photocounting statistics with a
single on-off detector", Phys. Rev. A 113, 063726 (2026).

At the time of submission of the dissertation, paper [5] was available as the preprint
arXiv:2601.13869 [quant-ph], https://doi.org/10.48550/arXiv.2601.13869. and was published in the
journal on June 16, 2026.

The following took part in the discussion (the chair, the reviewers. the official opponents, and
others present) and made the following remarks:

Official opponent Jan Sperling:

No changes are requested: the thesis is recommended to be accepted as is. The following questions
were suggested to be considered during the defense:

1) Can a Chebyshev-system-based construction be related to known nonclassicality criteria that
exploit the roots/zeros of the Husimi Q function?

2) In Sec. 3.3, the closure of the complex set with the point at infinity is considered. This might
require an adjustment of the underlying topology: for example, the compactification of the complex

plane to the Riemann sphere. What are the assumed properties of the map a + I1(a) with respect to
the point at infinity to ensure regularity?

3) How does the notion of latent nonclassicality extend to multimode systems? (A simple concrete
example would be helpful.) Is it possible to capture temporal nonclassical correlations (optionally
including time-ordering, non-Markovian, and other effects) through this approach?

Official opponent Jaromir FiuraSek:

1) On page 13 it is claimed that the Q function cannot reveal nonclassicality on its own. However,
the Q function encodes full information on the quantum state, so nonclassicality can be analyzed
based on the knowledge of Q. For instance, if Q(a)=0 for some finite a, then it implies negativity of
the Wigner function, since the Q function is a convolution of the Wigner function with a Gaussian.

2) Can you provide more details on the model of the Josephson photomultiplier that yields the
quantity W(m;, njjmj-1) utilized in Eq. (3.52)?



3) The noise-penalized violation is introduced in Eq. (3.66). Would it not be better to consider there
a ratio of the witness and the standard error instead of their difference?

4) The caption of Figure 3.5 refers to inequalities (3.17) and (3.19) that were derived for the case
N=3. However, results for N=5 are also plotted in Figure 3.5. Please explain.

5) In Chapter 4.2.2 the author restricts attention to the regime in which the boundary curve oC is

convex. How would the tight inequalities (tight nonclassicality criteria) look for a non-convex curve
0C? What would change?

6) Most of the derived nonclassicality criteria should be applicable also to multimode states,
provided that detectors sensitive to the total photon number of the state are employed., because
multimode coherent states exhibit Poisson statistics of the total photon number. What about
unbalanced homodyne detection? Does it require a strictly single-mode nature of the probed state?
How would a limited interference visibility at the beam splitter BS influence the unbalanced
homodyne detection scheme?

Additional minor remarks: Ref. [48] is cited as a method for testing nonclassicality: in this classic
paper A. Lvovsky showed how to perform Maximum Likelihood estimation of a quantum state of
light from measured homodyne data, which is not a specific method for testing nonclassicality
(although once the density matrix is reconstructed in the Fock basis, its nonclassicality can be
directly investigated). Measurements with a single on/off detector with tunable detection efficiency
were considered in two papers that could have been cited: D. Mogilevtsev, “Diagonal element
inference by direct detection™, Opt. Commun. 156, 307 (1998); A. R. Rossi, S. Olivares, and M. G.
A. Paris, “Photon statistics without counting photons”, Phys. Rev. A 70, 055801 (2004). Times t, t:.
..., t_N appear on the left-hand side of Eq. (2.27), however only t and t: are present on the right-
hand side. The expression on the right-hand side of Eq. (4.19) should be checked — is there really a
minus sign in front of d? in the exponent?

Reviewer Serhii Sharapov:

1) The section “Background™ is written primarily for specialists in a narrow field rather than for a
broader audience of theorists. The notion of “optical nonclassicality™ turns out to differ significantly
from the way the term “nonclassicality” is used in other areas of theoretical physics. It would
therefore be worthwhile to make the introduction more accessible to a broader readership and to
discuss the concept of nonclassicality in a wider context, including its connection to the notion of
nonclassicality in quantum optics.

2) A list of the notations used in the thesis would be useful. In particular, Planck’s constant is set to
one, which is not mentioned.

Reviewer Mykola lorgov:
1) The thesis is written not in a pedagogical way for specialists outside quantum optics.

2) Some notations are not introduced. For example, in Sect. 2.4.4 the notation o(t) as a vector-
valued function is not defined:; however, in this case it is easy to guess a correct definition.

The one-time specialized academic council, ccomposed of scientists from Ukraine, the Czech
Republic, and Germany. recognizes the thesis as being of an exceptionally high academic standard.
Council Members Professor Jan Sperling and Serhii Sharapov consider that, in accordance with
international academic practice, the thesis is comparable to the distinction summa cum laude used in
the assessment of doctoral thesises in several European Union countries, and recommends that an




appropriate statement to this effect be included in the Diploma Supplement accompanying the
Doctor of Philosophy diploma.

Results of the open vote:

«Fory» 5 council members,
«Againsty 0 council members.

On the basis of the results of the open vote, the one-time specialized academic council awards

Vadym Serhiiovych Kovtoniuk the degree of Doctor of Philosophy in the field of knowledge 10
Natural Sciences, specialization 104 — Physics and Astronomy.

A video recording of the broadcast of the dissertation defense is attached.

@ ~Yaroslav ZOLOTARYUK
Head of the one-time specialized academic
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