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CJHYXAJIM: acnipanra BIIIITy CHHEpreTHKH IHCTUTYTY TeopeTuunOT dizuku

im. M. M. Boromo6osa Hariosansaoi aKazeMii HayK Ykpainu Kosronioka Baguma
Ceprittosuua 3a matepianamu AUCEPTALiAHOT po6oTH “HeKTaCHYHICTD CTATHCTHK
BUMIPIOBaHHA KBAaHTOBOT'O CICKTPOMArHiTHOIO BUIMPOMIHIOBAHHS”, 1[0 BHCYBA€ETHCSA
Ha 3700y TTS HAYKOBOTO CTYTICHS MOKTOpA Ginocodii 3 ramysi 3uans 10 — MIPUPOAHIY]
HayKH 3a crieltianbHicTio 104 — dizmuka Ta ACTPOHOMIs.

INPUCYTHI:

KePiBHUK CeMiHapy — KaHAUAAT (i3.-Mar. Hayk Anaromiit JKOXIH;
akanemik HAH Vkpaium, noxrop ¢is.-mar. Hayk, npod. bornan JIEB;
axazneMik HAH Yxpaiuu, noxrop ¢i3.-mat Hayk Banepiii [V CHHIH;




wneH-kop. HAH Vkpainu, noxrop Hayk 3 ramysi "IIpuponandi
Hayku" Arapiii CEMEHOB;

JNOKTOp ¢i3.-mar. Hayk Cepriit [IEPEITEJIALA,

JOKTOp (i3.-mar. Hayk Bomoxgumup SACEHKO;

nokrop diz.-mar. mayk Cepriit IINAPATIOB;

IOKTOp (i3.-mar. Hayk Muxoiaa IOPT'OB;

JOKTOp (i3.-mat. Hayk Onexcanap BIIUBIIA;

HoKTop ¢i3.-mar. Hayk Spocnas 30JIOTAPIOK;
Kanauaar ¢is.-mar. Hayk Isan CTAPO/1VE;

Kagauaar ¢is. mar. Hayk Biktop JKABA;

KaHauaat Qis.-mar. Hayk Auapiit MAXOPT;

KauauaaT ¢is.-Mat. Hayk Bonogumup KO3UPCHKUIA;
Kauauaar @is.-mat. Hayk Oaera KOUYEPTA;

kaHaunar ¢iz.-mar. Hayk Onexcannp YEPHSK;
Kauauaar ¢iz.-mar. Hayk €sren CTOJISPOB;
KaHauaar ¢is.-mar Hayk Mycdep AJDKMMAMBETOB;
nokTop pirocodii IOpiit X)KYPABJILOB;

acnipant Isan EPEMEHKO;

acripaaT Muxurta KJIEH;

YXBAJIAJIM: BBaxaru nucepraniiiny po6ory B. C. Kosronroka “Hekiacuunicts
CTATHCTHK BHMIDIOBaHHS KBAaHTOBOIO  CJICKTPOMArHITHOTO  BHIPOMiHIOBAHHS”
3aBEPIICHUM HAYKOBUM JOCIiPKEHHSM 1 3aTBEPIUTH TaKUl BICHOBOK.

BUCHOBOK

Hucepraniiina po6ora Kopronroka Baguma Ceprilfopuua “HekmacHuHICTD CTATHCTHK
BUMIDIOBaHHS KBAHTOBOIO CJICKTPOMATHITHOTO BHIIPOMIHIOBAHHS Ham¥caHa 3a
MaTepianamy poOiT, 0 BUKOHAHI HUM IiJ 9ac HAaBYaHHS B acmipaHTypi B IHcTHTYTI
TeopeTuunoi disuku iM. M. M. Boromo6osa Hauionansroi axamemii HayK YKpaiHu
(2022-2026 pp.) y Binmini cuneprerrku. Tema nucepramil 3aTBepIKeHA Ha 3acinaHHi
BUCHO! pangu [HcTuTyTy Teopermunoi ¢isuku im. M. M. Boromo6osa Hanionaassoi
akanemii Hayk YkpafHum Bin 10 mucromama 2022 p., mporokon Ne 7, KEpiBHUKOM
IIPU3HAYCHO JOKTOPpA HayK 3 raixysi “Tlpupoanudi Haykn” Augpis CEMEHOBA.

AKTyanabHicTh poGoTH

Hex/racHuHicTs KBAHTOBMX CTaHiB ONTHYHOTO BHIIPOMiHIOBAHHS JEMOHCTPYE
HEOOXI/HICTh KBAaHTYBAHHs EJEKTPOMATHITHOTO MOJS JUIs TOSCHEHHS pe3ynbTariB
BUMIPIOBAaHHS, IO IPOBOAATHCA HAJ HUM. BOHO € HeoOXinHuM PECYPCOM IS HU3KH
ONTHYHUX KBAaHTOBMX TEXHOJIOTiM, BKIIOYHO 3 HEYHIBEpCANbHHMHU KBAHTOBMMH
OOUMCIEHHSAMH Ta KBAHTOBOIO  Merpoioriero. Taki  Bimomi epexTn  fK
CyOIlyacCOHiBCbKa CTATHCTHKA (DOTOBIMTIKIB 260 KBaJpaTypHE CTHUCHEHHS SIBIISIFOTH



c00010 YaCTHHHUHN NPOSB ONTHYHOT HEKITACHYHOCTI.

BonHoyac, CTaTUCTHKAa BHMIPIOBAHb HEKJIACHYHOTO ONTHYHOTO  CTAHY
HEODOB’3KOBO BUMAra€ I CBOTO IIOSCHEHHS KBAHTYBAHHS €IEKTPOMATHITHOTO
nojs. Y TakoMy pasi ii MOXHA BiITBOPHTH 3a JOMOMOIOK CTATHCTHYHOI CyMili
KOTEPEHTHUX CTaHiB, 4 JUIf ONMHCY TAKO! CTATHCTUKA MOYHA BUKOPHCTATH KIACHYHY
enekTponuHaMiky. ToMy 3ajgaua BU3HAYEHHS HEKIACHYHOCTI caMe€ CTATHCTHKH
BUMIPIOBAHb CTAHOBHTH iHTEpEC sK 3 (yHIAMEHTANBHOI TOUKH 30Dy (po3yminns pouti
KBAHTOBUX SBHII B PE3YJNbTaTaX BHMIPIOBaHb), TaK i 3 TOYKH 30py (POPMYIIOBAHHS
HOBMX METOAIB Jiisl GiNbI TOUHOT 06pOOKY pe3yIbTaTiB BUMipIOBaHb.

OcCKilbk¥ ONTHYHA HEKJIACHYHICTh BiZHOCHTBCS NO TaK 3BAHMX OIYKJTHX
KBAHTOBHUX PECYPCiB, MOC/IPKEHHS CTATHCTHKA BMMIDIOBAHH HA 11 HASBHICTH MOYKE
BUKOPUCTOBYBaTH METOAM KOHBEKCHOI TreoMeTpil. AHaoOriudi MeTomW, 1o
BUKOPUCTOBYIOTD TaK 3BaHUH MOKAXYMK (KBAHTOBA CIIOCTEPEXKYBaHa, AKa € QyHKITier0
Bil PE3yNbTATiB BUMIPIOBAHHS), 3aCTOCOBYIOTECS Ul BU3HAYEHHS iHITNX KBAHTOBHX
pecypciB, Takux SK 3aIUTyTaHiCTL a00 HeloKaibHiCTh Bemma. Ha IPAKTULll 1€ 03HAYAE
IePEBIPKY IOPYINEHb IIEBHUX HEPIBHOCTEH, SIKi € MHIAHMM BiIHOCHO CTATHCTHKE
BUMIpPIOBaHb.

O6pobKa eKCepUMEHTAIBHIX JAHUX, II0 i TBEPIXKYIOTh MOPYIIEHHS TAKUX
HEPIBHOCTCHf HE CTAHOBUTH 3HAYHUX npobieM. IIpoTe TeOpEeTHYHE BU3HAYCHHS
BI/IIOBIHOTO TOK&XKYHMKA € HETPHMBIAFHOKW OGYHCIIOBATBHOW 3a71a4cio. MakTHIHO
AV BUSHAYCHHS, Y1 € CTATMCTHKA BUMIPIOBAHb HEKJIACHYHOI, TOTPIGHO PO3IISHYTH
YCi MOXIIMBI ITOKQXYHMKH, IO HPAKTHIHO MOXKHA 3pOOUTH JIUIIE y MPOCTUX YACTUHHUX
Bunankax. CyTTeBO COpPOCTUTH AaHy 3a1ady MOXKHA 33 PaxyHOK 3BY)KEHHS KIJIacy
MOKXYMKIB J0 TaK 3BaHUX IIUIGHHX MTOKAKIHKIB. BOHH € MiHIMAILHAM HEOOXiTHUM i
AOCTaTHIM HaOOPOM IS NOCTIIKEHHS HEKIACHYHOCTI CTATHCTUKH BUMipioBaHb. Came
TOMY BU3HAYEHHS IIIIBHUX MOKAKIUKIB € BKITHBOIO 3a1a9€F0.

Oxpemoio cheporo € BU3HAYEHHS HEKIACHYHOCTI YMOBHHX CTaHiB ABOMOJOBOI
cucreMu. Jlana 3aaya HEOZHOPA30BO PO3IIISAANACS B JiTepaTypi, OXHAK JMIIE Y
KOHTEKCTi BU3HAYEHHSI HEKJIACMYHOCTI CTAaHIB, 4 He IXHBOI CTATHCTUKM BUMIpIOBaHb.
OCKillbKkH caMe HEKJIACHYHICTh CTATHCTHKH BUMIPIOBAHHS Ma€ MPaKTHYHE 3HAYCHHS,
3aCTOCYBaHHS METOAIB [OCHIIKEHHS TAKOI HEKJTACHYHOCTI 10 YMOBHUX CTaHiB
AO3BONUTE OTPUMATH OUIbIN peanmicTUYHY OWIHKY HPUIATHOCTI TAKMX CHCTEM s
KBaHTOBOr0 00pobGsienns iH(opMmalii, BpaxoByoun HEMUHYYl OOMEXEHHS Ta IIyMH,
IO BUHHKAIOTE OE3M10CEPENHBO B IIPOLECi AETEKTYBAHHS.

3B’130K po6oTH 3 HAYKOBUMMU NnporpamMamu, NJIaHAMH, TEMaMHU

Hucepraniiina po6ota BUKOHYBanack Y BIIIii CHHEPreTHKH IncTuTyTy TeopermuHOi
disuku im. M.M. Boromo6osa Hamionanbaoi akanemii Hayk YKpaiHW B pamkax
HayKOBO-I0CTiAHUX PobiT (2022-2026 pp.):
1. Binomua tema Bimminenns disuxu Ta acrpoHomii HAH Vkpaiuu “Imnyxosani
IIyMOM JMHAMIKAa Ta KOpemsilii B HEpPIBHOBAKHIX cucremax”, P/K



0120U101347.

2. Bimomua tema BimminenHs ¢izuku Ta actpoHomii HAH Vkpainu “Croxacrtuuni
MPOIIECH B KOHJICHCOBAHMX CEPEHOBMINAX, OiONIOTiUHMX CHCTEMAax Ta IIOJAX
BunpoMinioBarns”’, P/K 0125U000031.

3. llpoexr Hamionamsnoro ¢ouny mocnimkens Yxpainum  2020.02/0111
“Hexnacu4Hi Ta riOpuaHi KOpesLii KBaHTOBUX CHCTEM 3a PEAIiCTUMHUX YMOB”.

4. Tlpoext Hamionanproro dhoumy mocmimkens Ykpaiau 2023.03/0165 “Ksanrtosi
KOPEJIALI] eJIEKTPOMAarHiTHOTO BUIIPOMiHIOBAHHS .

5. IIpoekt Simons Foundation International SFI-PD-Ukraine-00014573, PI LB.

MeTro10 mocaigmxeHb, IPOBEACHUX Yy AUCEPTaIlii, € po3pobka MPaKTUYHUX METOJIB
BUSBJICHHS HEKIACHYHOCTI CTAaTHCTUKHA BUMIpIOBaHb, a TaKOX HEKJIACHYHUX Ta
HEJIOKAIbHUX KOPETISIIii.
J1st JoCATHEHHS OCTaB/IeHOI MeTH cHOPMYJILOBAHO TaKi 3aBIaHHS:
® chopMyNIIOBATU CTPOTE 3arajbHE O3HAYCHHS IIUIBHUX IOKAXKYMKIB ONTUYHOT
HEKIJIACUYHOCTI.
® OTtpumary 3arajibHu MeTOJ OOYHUCIECHHS IMIJIBHUX MOKAXKYUKIB IS SIKOMOTA
IIMPIIOTO KJIaCy BUMIPIOBaHb.
® 3acTrocyBaTH OTpPHMAaHi IIITbHI HEPIBHOCTI AJS JOCIIIKEHHS HEKIACHYHOCTI
CTATHCTHKY BUMIDIOBaHHS CTaHiB Y KBAHTOBI# ONTHIII 32 PEAiCTHYHUX YMOB.
® Po3poOuTy METOA BUSBICHHS HEKIACHYHOCTI YMOBHHUX CTAHIB JBOMOZOBOTO
CTaHy 3a JOMOMOTIOK0 JIOCIIPKEHHS CTATHCTUKU BUMIPIOBAHb.

Cepen HaiOLILII BAXKAMBHX HAYKOBHX Pe3yJIbTATIB, OTpUMAHUX y pobOTi, ceMinap
BiZI3HAYAE TaKi:
® chopMyNIbOBaHO CTPOTe 3arajibHe O3HAYCHHS LIUIGHAX MOKAKYIKKIB OHNTHIHOT
HEKJTACUYHOCTI.

® byjao po3po0ACHO METONUKY MOOYAOBM INIIBHMX MOKKYUKIB ONTHUHOL
HCKJIACHYHOCTI JJIs BHMIAAKY, KOJIH PO3IOALT IMOBIpHOCTEH pe3yIbTaTiB
BHUMIDPIOBaHb Il KOTEPEHTHUX CTaH{B Ma€ OIHOIAPAMETPHUHY 3aJIEXKHICTh Bif
KOMIUICKCHOI aMIUTITY I (HAIIPUKIIaA, 171 BUTIAAKIB (DOTOAETEKTYBAHHS).

® 3a J0ONOMOTOK OTPUMAaHMX MIUIBHUX HEpiBHOCTEH OVjI0  BHUSBIECHO
HEKJIACUYHICTh CTATUCTHKH (OTOBIIIIKIB (Pa30CTHCHEHOTO KOTEPEHTHOTO CTaHy
32 Pi3HMX PEeaNTiCTHYHUX CLIEHAPIIB.

® byno pospoGiieHO MeTOs BHSABNEHHS NPHXOBAHO! HEKIACHYHOCTI YMOBHHX

CTaHiB JBOMOJOBOIO CTaHy 32 JOIIOMOIOI IOCTIKEHHS CTATHCTHKU
BUMipIOBaHb.

IIpakTHYHe 3HAYEHHS OJeP/KAHUX Pe3yIbLTATIB



Ockiibki ONTHYHA HEKIACHYHICTH sBJse CO6OI0 HEOOXimHmit KBAaHTOBHI pecypc y
HH3IIl ONTHYHHX KBAaHTOBHX TEXHOJIOTIH, BU3HAYeHHA ii HAsSBHOCTI abo BiACYyTHOCTI
CTaHOBUTEL HE JIMlIEe QPyHIAMEHTAIbHUH, a i npuknagauii inTepec. [Ipore mpakTuyHa
3aCTOCOBHICTh OyIb-KHX METONIB € OOMEKEHOIO 4Yepe3 iHdopMaliliHy HEMOBHOTY
BUMIpIOBAHE. 3 oOmsgy Ha mei ¢akr, MeTonu, MmO 03BOJAIOTE OTPUMATH
MaKCHMaJIbHO MOXIWBY iH(OpMAIiI0 TPO BiJACYTHICTH a00 HAsBHICTH ONTHYHOL
HEKJIACHYHOCTI Ha MiACTaBi HAfABHUX MNaHWX BUMIPIOBAHHS MAaIOTh HENEPECiuHe
3HAYCHHS.

Y pobori 6yn0 3aMpoONOHOBaHO METOAMKY NMOOYIOBH MIINBHUX HEPIBHOCTEH, 1110
BUSIBJISIOTh HEKJIACHYHICTh, NI BUMALKYy KOJH PO3MOALI iIMOBIpHOCTEH pe3yibTaTiB
BUMIDIOBaHHS [l KOTEPEHTHHX CTAaHIB Ma€ OIHONAPAMETPUYHY B3aIEKHICTH Bia
KOMIUIEKCHO! amrutityau. Taka Mmeromuka Moxe OyTH 3aCTOCOBaHa 0 IIHPOKOTO
KIacy peamiCTHYHUX BMMIpIOBaHb, — (DAKTHYHO BOHA OXOIUOE BCi (PA30HEUYTIHBI
BUMIPIOBaHH, 0 AKUX BiHOCHTHCS Jiu0a QOTOHIB 3 ileaTbHEME Ta pPealiCTHIHNMA
poTomeTekTopamu. V NOpiBHAHHI 3 HASBHUMHU METOAAMHE AOCIIDKEHHS HEKIACHIHOCTI
CTATHCTHK BHMMipIOBaHb, BiNIOBiNHI HEPIBHOCTI € 3HAYHO MEHII CKIATHUMH IS
3aCTOCYBaHHs, IO JO3BOJISIE 3aCTOCYBATH X A0 OLIBIIOrO Kjacy eKCHePHMEHTAIBHUX
cuenapiiB. ITorenmian naHux HepiBHOCTell OyB HPOIEMOHCTPOBaHMM Ha NpPHUKIAZ
BHABJICHHS HEKJIACHYHOCTI CTATHCTUKM (POTOBIIUIIKIB (Ha30CTUCHEHOrO KOTEPEHTHOTO
CTady. Taka HEKIACHYHICTH HE BHSABISETHCS 3aralbHONPHAHATHMH MapKepaMu
HEKIACHYHOCTI, TaKMMM SK mapamerp Mangena. J[is BHSBICHHS HEKIACHYHOCTI
YMOBHHX CTaHiB JBOMOIOBOTO CTaHy OyJ0 OTPMMAHO METOH, 3a JOMOMOTOK SKOTO
MOXXHA BHSBMTH HEKIaCHYHICTh HABiTh y BHUNAAKAX, KOAM YMOBHi CTaTHCTHKH
BUMIPIOBaHHS € KIIACHYHUMHU.

Ocobucruii BHecok 3100yBaya.

Hocnimokenns, npencrasieHi B po6orax [2], [4], [5] 6yu IIPOBEACHI MEPEBAXKHO
KannunaroM. Hayxosuit kepisauk Anapiit CEMEHOB Hanas 0CHOBHi KOHLENITYaIbHi
i7iel, BU3HAYMB HANIPAMOK NOCIIIKEHb i 3iliCHIOBAB KepyBAHHSIM IIPOEKTOM TIPOTITOM
Horo BUKOHaHHA. Y ctarTi [1] 3500yBau Gpas yuacts B hopMyBammi KOHLIENITY &JIbHOT
i€l HEKITACHYHHMX KOPENALil (BXOIUTH B AWCEPTallil0) Ta B BUBENCHHI TiOpHIHHX
HepiBHOCTe# [Benna (He BXoauTh B mucepranio). Y crarti [3] ocobuermii BHECOK y
MOCIIJKEHHS HOJIAraB B aianTanii METONy BU3HAYEHHS HEKJIACHYHOCTi CTATHCTHKIB
dorosinikis as Bumagky JPM netextopa.

OcHoBHI pesyabTaTH AHCepTaUii BUKIaTeH y 4 poboTax y HayKOBHX KypHANaX:

[1] V. S. Kovtoniuk, I. S. Yeremenko, S. Ryl, V. Wogel, A. A. Semenov. Nonclassical
correlations of radiation in relation to Bell nonlocality. Physical Review A 105 (6),
063722 (2022). https://doi.org/10.1103/PhysRevA.105.063722 Q1)

[2] V. S. Kovtoniuk, E. V. Stolyarov, O. V. Kliushnichenko, A. A. Semenov. Tight
inequalities for nonclassicality of measurement statistics. Physical Review A 109
(5), 053710 (2024). https://doi.org/10.1103/PhysRevA.109.053710 Q1)




[3] E. V. Stolyarov, O. V. Kliushnichenko, V. S. Kovtoniuk, A. A. Semenov. Photon-
number resolution with microwave Josephson photomultipliers. Physical Review A
108 (6), 063710 (2023). https://doi.org/10.1103/PhysRevA.108.063710 (Q1)

[4] V. S. Kovtoniuk, A. B. Klimov, A. A. Semenov. Latent optical nonclassicality of
conditionally prepared states. Physical Review A 111 (5), 053701 (2025).

~ https://doi.org/10.1103/PhysRevA.111.053701 (Q1)

[5] V. S. Kovtoniuk, M. Bohmann, A. A. Semenov. Nonclassical photocounting
statistics with a single on-off detector. arxiv:2601.13869 (2026).
https://doi.org/10.48550/arXiv.2601.13869

Anpobauisi pe3yibTaTiB AUCePTAILii

Pesynpraty jpucepranifinoi poOOTH JOMOBiNAIMCE HA HACTYNHMX CeMiHAapax Ta
KOH(MEPEHITisX:

[1] V. Kovtoniuk, A. Semenov, «Necessary and sufficient condition for hybrid Bell
nonlocality»: crennoBa monosine Ha koadepennii Quantum 2025: From Foundations
of Quantum Mechanics to Quantum Information and Quantum Metrology & Sensing,
Typun, Itanis, 18-24 tpasus 2025 p.

[2] V. Kovtoniuk, A. Klimov, A. Semenov, «Latent Nonclassicality: Implicit
Information from Conditionally Prepared States»: ycma nomosims Ha koH(pepeHmil
Quantum 2025: From Foundations of Quantum Mechanics to Quantum Information
and Quantum Metrology & Sensing, Typus, Itamis, 18-24 tpasns 2025 p.

[3] V. S. Kovtoniuk, «Hybrid Bell nonlocality», BoromoGoBcbki d4mTaHHS, 25
aucromnana 2025.

[4] V. Kovtoniuk, E. Stolyarov, O. Kliushnichenko, V. Uzunova, and A. Semenov,
«Noisy photon-number resolution: Nonclassicality criteria with realistic quantum
devicesy, Scientific event in Lviv dedicated to the World Quantum Day, 24-26 Bitast
2024 p.

[5] V. Kovtoniuk, A. Semenov, «Latent quantum resources», Scientific event in Lviv
dedicated to the World Quantum Day, 10~11 xsitas 2025 p.

[6] V. Kovtoniuk «Tight tests for nonclassicality», 25th Symposium on Photonics and
Optics SPO 2024, Kuis, Ykpaina, 8 nucronazna 2024 p.

XapakrepucrTuka ocobucrocti 3100yBaua

Kosrontok Banmum Ceprifforu 3akinuus y 2022 pomi KuiBCbkuil HamioHanbHHIL
yuiBepcurer imeni  Tapaca IlleBuenka 3a OCBITHBOIO nporpamoro  “KpauToBi
KOMIT'I0TepH, OOUHCIIeHHS Ta inpopmanis” cnenianprocti “Disuka Ta acTpOHOMIs™” Ta
OTpMMaB CTymiHb Marictpa. 3 2022 poxy HaBuaBcs B acmipaHTypi IacTuTYTY
TeopeTHIHOi (isuku iMm. M. M. Boromro6osa Hanioransroi akamemii HayK YKpaiHu 3



BiJpMBOM Bill BUpPOOHMITBA 3a cremianbHicTIo 104 — ¢izuka Ta actpoHoMmii, Ta
3apax0BaHO Ha MOCaly IIPOBIXHOTO iHXeHepa Bimminy cumepretuxu IT® im. M. M.
boromo6osa HAH VYkpaiuu, OCHOBHMM HayKOBHM HAIpSIMKOM JiSNBHOCTI €
JOCTIDKEHHS HEKIACHYHOCT] CTATHCTUKY BUMIPIOBAHb ONTHYHMX CTAHIB T4 KBAHTOBUX
KOPETAIiiA.

YXBAJIEHO:

1. 3aTBEPANTH BHUCHOBOK PO HAYKOBY HOBHU3HY, TCOPDETHYHE Ta MPAKTHUYHE
3HAYEHHS pe3ynbTariB aucepraiii Kosronoka Bamnma CepritioBnua “Hexnacuunicts
CTATHCTHK BUMIPIOBaHHs KBAHTOBOTO €JIEKTPOMArHiTHOTO BHITPOMIHIOBAHHS .

A Busharu, mo 3a  akTyanesmicTIO,  CTymeHeMm HAyKOBOi  HOBH3HH,
OOIPYHTOBAHICTIO, HAYKOBOIO T4 MPAKTHYHOK I[IHHICTIO 3100yTHX pe3ylbTaTiB
nucepraiis Kosronroka Baguma Cepriifosuya Binnosinae cremiansaocti 104 - Oizuka
Ta acTpoHOMis Ta BuMoraM Ilopsiaxy mniaroroBkm 3m06yBauiB BHIIOI OCBiTH
CTymeHsi AoKTopa ¢inocodii Ta noxkTOpa Hayk y 3aKgazax BHINOI OCBITH
(HAyKOBHX yCTaHOBAX), 3aTBEPIKEHOTO MOCTAHOBOK Kabimery Minictpis Ykpaiuu
Bix 23 Gepesus 2016 p. Ne 261, . 6, 7, 8 [opsiaKy npHcyLKeHHST CTYIIEHSI JOKTOpA
dinocodii Ta ckacyBaHHsi pimenHs pa3oBoi creniasizoBaHoi BueHol paau
3aKJIaly BHIIOT OCBiTH, HAYKOBOI yCTAHOBM NP0 NPHCYIKEHHsI CTYNEHs1 JOKTOPa
birocodii, sarBepmrenoro mocranosoro Kabinety MinictpiB Vipaiuu Bin 12 ciums
2022 p. Ne 44 (3i 3minamn).

3. PexomennyBaru JUCEPTALIIFO Kosronioka Banuma CepriiioBuua
“HeKknacH4HiCTh  CTATHCTMK  BHMIpIOBAaHHS  KBaHTOBOTO €JIEKTPOMArHiTHOTO
BUIIPOMIHIOBAHHS" JI0 3aXMCTy Ha 3000yTTs CTyHEHS JTOKTOpa ¢inocodii y pasosiii
crenianizoBaniit BueHil pasi 3a cnenianbuicTro 104 - Dizyka Ta acTPOHOMISL.

4. Pexomennysatn Bueniit pani IT® im. M.M. Boromro6osa HAH Vkpainu Ta
3aTBEPAUTHU CKIIaJ Pa3oBOi CreniaizoBaHol BYEHOT paiu:

I'osioBa paam:

3oaorapiok SIpocnar Onexcangporuu, noxrop ¢iz.-mar. HAYK, 2aBimysad Biggiry
CHHEPreTHKH [HCTUTYTY Teopermunoi disukm iM. M. M. Boromo6osa HamionansHol
akazaemii HayK YkpaiHu.

Penenszentu:

Ioproe Muxona 3inoBiiioBuy, noxTop (i3.-mar HayK, 3aBilyBau iaboparopii Teopii
IHTETPOBHUX cucTeM IHCTUTYTY Teoperwunoi ¢isuxu iMm. M. M. Boromo6osa
Hanionanbnol axazemii HayK Ykpaiuu.
lllapanos Cepriii TennaxiiioBuy, noxTop ¢is.-Mar. HayK, 3aBigyBad Jaboparopii



CUIIBHOKOPE/ILOBAHMX HU3BKOBUMIPHUX CHCTEM IHCTUTYTY Teopermunoi ¢i3uxu
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