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The dissertation by Sabibolda Akezhan Muratuly is dedicated to the research and development of
spectral-correlation methods for evaluating the delay and direction-finding of radio signals, which is a highly
relevant and important topic in the context of modern radar and radiomonitoring. Given the rapid increase in
the number of electronic devices and the complexity of the electromagnetic environment, there is an acute
need for highly accurate and interference-resistant methods for determining radionavigation parameters. The
choice of this topic is driven by the need to enhance the efficiency of radiomonitoring systems, which is
especially crucial for semi-active and passive systems that must provide accurate measurements even in
environments with high levels of interference. Addressing these challenges is strategically significant for the
development of modern communication and radar technologies, making this research both valuable and
promising

Sabibolda Akezhan's work is distinguished by a comprehensive approach and the use of advanced
signal processing methods. He has developed a digital spectral-correlation method that significantly improves
the accuracy and speed of radiolocation. Through his research, he has proposed original methods that ensure
minimal hardware costs while simultaneously increasing accuracy to within 0.1 degrees, meeting the strict
requirements of modern radiomonitoring systems. The work is based on digital spectrum analysis and
correlation processing, enabling a high computation speed through single-iteration processing for the first
time. This opens up new possibilities for increasing the efficiency and reliability of surveillance systems.

Akezhan has also proposed and tested a software model adapted for complex electromagnetic
environments with low signal-to-noise ratios. During laboratory and semi-industrial tests, the model
demonstrated high resistance to frequency interference and confirmed the accuracy of radionavigation
parameter estimation. Based on the obtained data, practical recommendations for applying the method in real-
world radiomonitoring systems were formulated. Experimental research showed that the developed methods
enhance the interference immunity of systems using digital antenna arrays, which is a significant achievement
in the context of modern radar systems

The author’s work has also undergone thorough validation. The research results were presented at
international scientific conferences and published in scientific journals indexed in Scopus and Web of Science
databases. A total of five articles have been published on the dissertation topic, attesting to the high level of
recognition of the research results within the scientific community.

The author demonstrates deep knowledge and skills in telecommunications and radar, as well as the
ability to apply advanced methods to solve complex problems. His work contributes to the advancement of
radar technologies and opens up new avenues for future research in this field [ believe that the dissertation on-
the topic "Research and Development of Spectral-Correlation Methods for Estimating Delay and Direction-
Finding of Radio Signals” has been conducted at a high scientific level, meets all the requirements for doctoral
dissertations, and deserves a positive assessment. Sabibolda Akezhan Muratuly, as the author, has shown high
professionalism and expertise, making him worthy of being awarded /ﬂfegme ofE)Qctor of Philosophy (PhD)
in the specialty 8006201 - "Telecommunications." .-"_f‘r\ . )
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OT3bIB
3apyGeRNHOro HAYMNOro KOHCYALTANTA HA ANccepTannonnyio pabory Cabnboaaa Oxexana
Mypatyast «llccaenosanue u papadoTka CNEKTPANLHO-KOPPEARUNHOHNBIX METOA0B OUCHKH
JAACPAKH U NEACHTOBAHNA PAAHOCHTHAAOBY, NPEACTABACHNYIO HA CONCKANNE CTENCHN A0KTOPA
¢puaocodgun (PhD) no obpasosareannoii nporpamme 8006201 - «TeackommyHunKaunn»

Iuccepraunonnas pabota CoGmuGorza Oxcxan Myparyasl NocBxuEHa 1HCCACA0BAHMIO I paspadoTke
CNEKTPANLHO-KOPPEAIUHOHHLIX  MCTOA0B OLCHKM 3AICPAKM M TICACHIOBAHWA PALMOCHTHAION, MTO NBIACTCH
AKTVAABHOIL W BAKHOI TCMOIL B YCAOBHAX COBPCMCHHOI paanoaoxaumn i paanomonntopiura. C yuctom GuicTporo
POCTA KOANYCCTBA PAINOIACKTPOHHBIX CPEACTB M YCAOKHCHHS IACKTPOMArHHTHOI OOCTAHOBKH, BOHMKACT OCTpaA
HCOONOANMOCT B BLICOKOTOMHBIX M YCTOMUMBLIX K MOMCXAM MCTOAAX ONPCACACHMN PAIMOHABHIAUMOHHBIX
napamctpos. BuiGop TeMbl 00YCAOBACH NOTPCOHOCTLIO B NOBLILIEHHH IPPEKTHBHOCTH CHCTEM PAIHOMOHHTOPHHIA.
4TO 0COGCHNO AKTYATbHO A8 MOAYAKTHBHBIX M MACCHBHBIX CHCTEM, KOTOPHC AOMKHBI ofccncumsaTs TouMuie
H3IMCPCHUN ADKC B YCJAOBHAX BBICOKOIT NOMENOBOH Harpy3ku. PCLueHE ITHX 32334 HMECT CTPATCTHUCCKOC IHAMCHIC
AN PAsBUTHY COBPCMCHHBIX CPCACTB CBA3M M PAAMONOKAUMKH, MTO ACAACT AanHywo pabory soctpeGosannoii n
NCPCNCKTHBHOI

PaGota aBTOpa BLIACINCTCA KOMIMACKCHBIM MOAXOJOM M HCMOJbIOBAHMCM HOBCHWNX MCTO10B 00paGoTkm
curnanos. Co6uboaza Oxckan paspaboran uudpoBoii CNCKTPANLHO-KOPPCAXUMOMHBIE MCTOA, NOIBOAMOUMIT
CYLUCCTBCHHO MOBLICHTb TOUHOCTS 1t OLIcTpoACiicTBIE paanoncachHraunn B pamkax uecacaosannii Gutam npeanoxennt
OPHIHHAILHBLIC MCTOIbl, KOTOPLIC OOCCMCHMBAIOT MUHHMATLHBIC ANNAPATHHIC 3ATPATHL NPH  OAHOBPCMCHHOM
nossieHud  Tounoctw a0 0,1 rpaayca, uto yaosacTBOpseT  cTporum - TPeOOBAMMAM  COBPCMCHHBIX
PAAHOMOHHTOPHHIOBLIX CHCTEM PaboTa ocHOBLIBACTCS HA WHPOBOM AHANKIE CCKTPA H KOPPEAAUHOHHOIT 0OpadoTke.
YTO BNCPBLIC MO3BONACT - AOCTHYL CTONL BLICOKOH CKOPOCTH BBIMICACHMIT 32 CUCT OAHOKPATHOI WTCpaunn. ITO
OTKPLIBACT HOBLIC BOIMOKHOCTH A% NOBLIWCHIA IPPCKTHBHOCTH H HAICKHOCTH CHETEM PAIHOHAGTIOACHNA.

Cobndonaa Oxexan TaKKC NPEATOAKHI M NPOTCCTHPOBAT NPOrPAMMHYIO MOACAL, AQAMTHPOBAHHY IO AA

patoThl B YCAOBHAX CAOKHOIT INCKTPOMArHUTHONH OOCTAHOBKH € HM3IKMM OTHOWCHMCM cura/wym. B xoac
n2GOPATOPHBIX 1 NOAY MPOMLILLICHHBIX HCIBITAHMIT MOACAb NOKA3A1A BHICOKY 10 YCTOIMNBOCTB K HACTOTHHIM MOMENAM
M NOATBCPANAA TOUHOCTb OLUCHKM PAIHOHABMrAUNOHHBLIX napameTpos. Ha OCHOBC noayueHMBIX AQHMbIX Gbian
cHOpPMYAHPOBAHBI  PCKOMCHAAMHM MO NPAKTHNCCKOMY — MPHMCHCHHIO  MCTOAA B PCAABHBIX  CHCTCMAX
PAAHOMOHHTOPHHIA.  JKCACPHMCHTAIBHBIC HCCICAOBAHNA MNPOACMOHCTPUPOBAAM, YTO PAspaboTaNHBIC MCTOAbI
NO3BOAAIOT VAYULIHTE NOMCXOAUUMLCHHOCTE CHCTCM, HCMOAB3YIOUMN UH(PPOBYIO AHTCHHYIO PCLICTKY, YTO ABASICTCA
BKHLIM JOCTHIKCHHCM B ) CAOBIAX COBPCMCHHOI PAIHOAOKAUNK,

Pabota asTopa Takke npourna HeodGX0ANMMY 10 anpodauio. Pe3yabTaTsl Heeac08anNs Gblan NPCACTABIACHB! HA
MCKAYHAPOAHBIX HAYUHBIX KOH(PEPCHLIAX, A TAKKE ONYOIMKOBANBI B HAVUHBIX KYPHANAX, HHACKCHPYEMbIX B Oasax
aannux Scopus 1 Web of Science. Beero no teme ancceprauwnm onyGankosano 5 cTareii, uTo CBUICTCALCTBYCET O
BBICOKOM YPOBHC MPH3HAHNA PCIVALTATOB HCCICIOBAHNS B HAY MHOM COOOIICCTBE .

ABTOp ACMOHCTPHPYCT rayGOKHE IHAHHA H HABBIKH B 0012CTH TCACKOMMYHHKAUMIT 1 PAAHOOKALIMH, & TAKKE
YMCHHC NPHMCHATH NEPEAOBBLIC MCTOAB! 414 PCLICHHH CNOXKHBIX 32324, Ero paGora s#BASCTCS BKAQIOM B PA3BHTHC
PAAHONOKAUMOHHBIX TCXHOAOTHIT 11 OTKPHIBACT HOBLIC NCPCNCKTHBL 118 AANbHCIIWHX HCCACA0BAKMIT B 3101 06aacTH.
Cunraio, wro ancccprauns va Temy «Heeacaosaune it paspaboTka CNEKTPATLHO-KOPPEAAUHOHHBIX MCTO108 OUCHKH
JICPKKH W NEACHTOBAHHA PAINOCHTHATIOBN BHLINOANCHA HA BBLICOKOM HAYMHOM VPOBMC, COOTBCTCTBYET BeeM
TpeOOBaHMAM, NPCALABAACMBIM K AOKTOPCKHAM AMCCCPTALMAM, 1 3ACTYKHBACT NOAOKHTECAbHOI ouchkn CabnBoaza
Okexan Myparyabl, Kak aBTOp, ACMOHCTPHPYCT BBICOKMIT npocpcccuon:nmu i1 JHAHKA, 4TO ACAACT €ro A0CTOIIHBIM
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Pecny6nuka Kaszaxcran, ropoa Anmarsl.
[1lectoe HOAOPA ABE THICSYM ABAJLATH YETBEPTOrO roja.
TekcT nepeBojia JOKYMEHTa C AHIIMICKOro s3blka Ha PYCCKHA S3bIK, BBINOJIHEH

nepepopunkoM Kyprocosoit Esrenueit Bukroposnoii, 07.09.1983 roma poOXIAECHHS, MeECTO
poxnenns Anmatsl, UMH 830907400317, npoxusatomeii 110 aapecy: ropoj AjiMaTi, Ay330BCKHif

paiton, muxpopaiton Xersicy-1, nom 17, ksaprupa 18.
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Horapuyc He yaocrosepsier GakToB, HINOMKEHHBIX B JIOKYMEHTE, a JIHIb CBH/CTEILCTBYET
MOUTHHHOCTH MOJUTHCH NEPEBOIUHKA.

PecnyGnmka Kasaxcraun, ropoa AiaMarsl.

Lllecroe HosSOps ABe THICAUHM ABAALIATH YETBEPTOroO roja.

S, Myparosa Acem EnyGaeBna, HOTapuyc HOTapHaJlbHOro OKpyra ropoja AJjiMarsl,
ACHCTBYIONAs HA OCHOBAHWHM rocyaapcrBenHoii nuuensun Ne 13008633 or 31 mas 2013 rozxa,
BeUIaHHON KoMHTeTOM perncrpaunonHoii ciyxObl M OKka3aHHs MpaBoBoil oMoy MuHHCTEpCTBa
octaar PecnyGmukn  Kasaxcra, CBHAETENBCTBYIO MNMOMIMHHOCTh MNOIMHMCH TE€PEBOAYHMKA
Kypurocosoii Eprennn Bukroposubl. JIHYHOCTH NEpeBOAYHKA yCTaHOBJIEHA, JIEECNIOCOOHOCTH M
MOTHOMOYHS MPOBEPECHBI.

3apersucTpupoBaHo B peectpe 3a Ne2383
B3sickaHo: cornacHo cratbe 30-1 3akona
PecnyGnuku Kazaxcran «O HoTapuatey.
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