REVIEW
of the scientific consultant for dissertation work of Myrzakerimova
Alua Bauynhankyzy «The creation of an automated system for
diagnosing diseases of internal organs based on the developed
informational mathematical models» submitted for degree of Doctor of
Philosophy (PhD) in the specialty: 6D070300 — Information Systems

This dissertation Paper presents the modeling of an intelligent knowledge-based
system for diagnosing diseases of internal organs. It provides a brief overview of medical
diagnostic intelligent Systems and presents the architecture and components of the
developed system. By leveraging information technology and fuzzy sets theory, these
systems can aid medical professionals in making well-informed decisions despite
uncertainties in the available data. The visualizations provided by these systems offer
valuable insights, assisting doctors in diagnosing accurately, planning effective
treatments, and ensuring successful surgical interventions.

The relevance of the research topic is profound, as it addresses the pressing need
to enhance the quality and efficiency of medical diagnostics. The application of
information and mathematical methods in creating systems capable of analyzing medical
data and identifying pathologies with high accuracy has the potential to revolutionize our
professional field. The timely identification of illnesses, accelerated diagnostic processes,
and enhanced treatment results are all crucial for healthcare, and the enhancement of
patients' quality of life, and this work is at the forefront of this transformative change.

The dissertation work obtained the following main scientific results:

- This paper introduces a technique for creating a space of valuable
characteristics to classify and assess the intensity of disease symptoms. This method
allows for considering the concealed and imprecise nature of the researched category of
human functioning states using a system of measurable features.

- A method has been developed for synthesizing the decisive rules for
classifying and assessing the severity of disease symptoms based on the use of two-
dimensional classification methods and symptom sets. This method makes it possible to
synthesize appropriate mathematical models that work in conditions of poor
formalization of the studied symptoms of patient diseases.

- Fuzzy models for assessing the belonging of disease symptoms to a diagnosis

Zi are based on fuzzy inference rules.
- By achieving objectivity, the aim is to minimize subjectivity in disease diagnosis,
3 a goal that has significant real-world implications. To achieve this, the application of
automated diagnostic systems becomes essential. The development of these systems is
3 not just a theoretical exercise, but a crucial step towards harnessing the potential of the
3 devised models and ensuring their practical implementation in medical practice, where
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they can make a tangible difference in patient care.

The development of information-mathematical models for diagnosing diseases,
utilizing methods from fuzzy set theory, represents a significant step towards addressing
the problem of achieving objective and high-quality medical diagnoses. These models
can effectively handle linguistic data, including clinical and anamnestic information,
contributing to more accurate and reliable medical assessments.




This work represents a significant leap in the field of medical diagnostics, with
several innovative contributions. These include the introduction of a new technique for
symptom classification and intensity assessment, the development of decisive rules for
symptom evaluation, and the advanced application of fuzzy models for diagnostic
accuracy. These innovations aim to reduce subjectivity in diagnosis, making a strong case
for the utilization of automated systems in medical practice. The excitement of these new
discoveries is palpable, and their potential to transform our field is immense.

The author independently obtained the main scientific provisions, results,
conclusions, and recommendations of the dissertation work. The analysis of the
applicant's scientific works showed that the main results of the dissertation work are fully
reflected in the author's publications. The research results' completeness and presentation
can be assessed as sufficient. The work is complete, and conclusions and proposals are
sufficiently disclosed and justified in the text part of the dissertation.

All of the author's scientific publications cover a wide range of aspects of doctoral
research. Importantly, no articles are identical in scientific content, indicating the author's

+ ability to explore diverse topics.

The dissertation's scientific provisions, conclusions, and recommendations are
moderately reflected in publications by section. The number, volume, and content of
published scientific works give the author the right to defend the dissertation publicly.

Thus, the requirements for the completeness of the presentation of the scientific
and applied results of the doctoral student's scientific research in published works are met.

At the same time, while noting the positive aspects of the dissertation research of
Myrzakerimova A.B., it should be noted that it is not without certain disadvantages:

The work does not clearly explain why the author chose the fuzzy logic apparatus
to create an information and mathematical model of an automated disease diagnostic
system.
The dissertation research materials do not contain recommendations for using
models developed by the author to diagnose other classes of diseases. Such data

significantly increased the practical value of the results obtained.
However, the noted comments do not reduce the overall positive impression of the

. dissertation work.
Taking into consideration those mentioned above, I believe that Myrzakerimova

Alua Bauyrzhankyzy deserves to be awarded the degree of Doctor of Philosophy (PhD)
in the field of «Information Systems» under the educational program 6D070300

Full Professor, Doctor of technical science,
Professor of Management Technologies
Department Taras Shevchenko
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OT3bIB
Hay4HOTO 3apyOexKHOro pyKOBOIHTEIS HA AMCCEPTALHOHHYIO paboTy Mbip3akepHMOBoii AJya
Baybipaankbisbi «Co3zanne aBTOMATH3MPOBAHHON CHCTEMbI IHArHOCTHKH 3a00/1€BaHHil
BHYTPCHHHX OPTraHOB Ha OCHOBE Pa3pabOTaHHbIX HH(POPMALMOHHO-MATEMATHIECKHX MOJIENICH»,
TPEACTABIEHHYIO Ha COMCKAHKE yuenoii crenenu aoktopa ¢puocopuu (PhD) no
crieuransiocti: 6D070300 - MudopmaoHble CHCTEMBI

B nucceprannonnoit padote onuchiBaeTes MPOLECe MOACTHPOBAHKS HHTEJUICKTY AJIbHOM,
OCHOBAHHOH HA 3HAHMAX CHCTEMbl AMArHOCTHKM 3a00JeBaHMii BHYTPEHHHX OpraHos. B Heif
COCPKHTCS KPATKHii 0030p MEIHUMHCKUX MHTEUICKTYATbHBIX CHCTEM JMArHOCTHKH, a TaKKe
NpPeJICTAB/ICHa  APXMTEKTYpa M KOMIOHEHThl  pa3paboranHoi  cuctemel.  Mcrons3ys
MHPOPMAIMOHHBIE TEXHOJIOTHH M TEOPHIO HEYETKHX MHOIKECTB, TAKHE CHCTEMbI MOTYT NOMOYb
MEJAMLMHCKMM  CHEUMAIMCTAM  NPHHAMATh OOOCHOBAHHBIE  DCINEHHS, HECMOTpPS  Ha
HEOTPEJIEJICHHOCTh MMEIOIUXCS JaHHBIX. Bu3yaim3auuu, moxydaeMmple C MOMOIIbIO TaKHX
CHCTEM, NPENOCTABIISIOT LEHHYIO HH(pOpMAlMIO, KOTOpas MOMOraeT BpayaM B [10CTaHOBKe
TOYHOrO AMar{Ho3a, B IUIAHWPOBaHMH 3((PEKTHBHOrO JIEUYEHHS W B TPOBEACHHH YCIEIIHBIX
XHPYPrUyeCKHX BMEILATEILCTB.

AKTyaJlbHOCTb TEMBI HCCIIE[OBaHHS TyOOKa, IIOCKOJBKY OHA HampapjieHa Ha
HEOOXOMMMOCTb IOBBILICHHS KauyecTBa W I(P(PEKTUBHOCTH MEIMLHHCKOH JIHArHOCTHKH.
[Tpumenenue nHPOPMALMOHHO-MATEMATHYECKUX METOIOB [IPH CO3JAHHH CHCTEM, CIIOCOOHBIX C
BBICOKOH TOYHOCTBIO QHATM3HPOBATb MEJUUMHCKHE JAHHBIE M BbIABJATH INATOJOTHH, MOXKET
crnoco6cTBOBaTh peBoNouMM B npodeccHoHaNbHON cdepe. CBOEBPEMEHHOE BBISABICHHE
3a00JieBaHKM, YCKOPEHHE JUArHOCTHYECKHUX TMPOLECCOB M YIY4YIICHHE pe3yJIbTAaTOB JICYEHHS
MMEIOT peLialolee 3HayeHne JUIS 3ipaBOOXPAHEHHS U TMOBBILICHUS KaYeCTBA JKU3HH MAlUEHTOB,
JaHHas paboTa 3aHUMAeT LEHTPAILHOE MECTO TAKUX TPAHC(OPMALMOHHBIX H3MEHEHHIA.

B nucceprannonHoil paboTe nosiy4eHs! CIeayIOMHe OCHOBHBIE HAYYHbIE PE3YJIbTaThl:

— B pabore npeacrasiena METOAHKA CO3/JaHUsI IPOCTPAHCTBA LIGHHOCTHBIX XapPaKTEPHCTHK
JUIs KacCH(MKALMHA M OLUEHKH HHTEHCHBHOCTH CHMITTOMOB 3aboneBanus. JlaHHas
METO/IMKA T03BOJIAET YUHTHIBATh CKPBITHIH U HETOYHbII XapaKTep HCCIETyeMOi
KATETOPHH COCTOSIHHI{ YeIoBeKa C MOMOIIBIO CHCTEMBI H3MEPUMBIX PH3HAKOB.

— Pa3pa6oTan MeTOZ CHHTE3a PEIIAIONIMX NPABHJI KIACCH(HUKAIMH H OLCHKH CTENEHH
TSKECTH CHMITTOMOB 3a00/1eBaHMii HA OCHOBE HCTIOJIb30BAHUS METO/IOB ABYMEPHOMH
kiaccuukauni 1 Habopo cuMNTOMOB. JlaHHBI METO/1 O3BOJISET CHHTE3NPOBATH
COOTBETCTBYIOLIME MATEMATHYECKHE MOJIENIH, pabOTalOMmHKE B YCIOBUSX C1aboi
(opmanu3auK H3y4aeMbIX CHMITOMOB 3a00JI€BaHHIi MALKEHTOB.

— HeyeTkne MOJ€IM OLIEHKH MTPHHAJIEKHOCTH CUMIITOMOB 3aboneBaHus K JAHArHosy
OCHOBAaHbI Ha HEYETKHX MpaBHJiaX BbIBOAA.

IMpu nocTukeHUn 0OHLEKTHBHOCTH, LENb 3aKIIOYAETCS B TOM, YTOOBI MHHHMH3HPOBATh
cyOBEKTHBHOCT B IPOLECCE JMATHOCTHKH 3a00NEBaHMil, 4TO MPUBEACT K 3HAYHTEIbHBIM
NMPaKTHYECKUM MOCACACTBUAM. JUIA JOCTIKEHHS ITOr0 NPHMEHEHHE ABTOMATH3HPOBAHHBIX
CHCTEM JMAarHOCTHKM CTAHOBHTCS HEOOXOMMMbIM. Pa3paboTka 3THX CHCTEM — 3TO HE MPOCTO
TeopeTnyeckas paboTa, 5TO BaKHBIA [IAr HA MYTH K HCIOJB30BAHMIO [OTEHLHAIA
pa3paGoTaHHBIX Mojeneil M OGECTeveHHIO HX MPAKTHYECKOTO BHEAPEHHS B MEIHLHHCKYIO
NPaKTHKY, T/1e OHH MOTYT CYUIECTBEHHO YJTyYUIUTh YXO/ 32 MalHEHTaMH.

Paspa6oTka MH(OPMALHOHHO-MATEMATHYECKHX MOJIENEH JHArHOCTHKH 3aboseBaHuii ¢
HCIOJIb30BAHUEM METOJIOB TEOPHM HEYETKHMX MHOMKECTB SBISCTCS 3HAYMTEIBHBIM INAroM Ha
NyTH K PpEMIEHHIO MpoOneMbl AOCTHKEHHS OOBEKTHBHOH M KaueCTBEHHOH MEIMLHMHCKON
nuarnoctuky. Takue Mozenu cnoco6us! 3¢ pexTuBHO 00pabaThiBaTh JIMHIBHCTHYECKHE [JaHHBIE,
BKJIIOYAs KIMHHYECKYIO H aHaMHECTHYeCKylo HH(popMaumio, crocobcTBys Gonee TOYHOH H
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HAZICIKHON MEIMIIMHCKOMH OLICHKE.

Mannas paGota npexcrasiser coGoif 3HAYMTENBHBIH PHIBOK B 06MACTH MEIHIMHCKOM
AWArHOCTHKH, BHOCSI Psil MHHOBALMOHHBLIX M3MEHEHHH. K HHUM OTHOCATCS BBEJEHHE HOBOH
METOJMKH KJIaCCH(MKALMH CHMIITOMOB M OLEHKH MHTEHCHBHOCTH, pa3paboTKa pelnalommx
NpaBWJl JUll NOBBIEHHUS TOYHOCTH. Takue WHHOBALMOHHBIE W3MEHEHHMs HallpaBJE€Hbl Ha
CHWXCHHE CYOBEKTHBHOCTH B Mpouecce AMArHOCTHKH, YTO SBJSETCS BECOMBIM apryMEHTOM B
NOJB3Y MCNOJIB30BAHMS ABTOMATH3HPOBAHHBIX CHCTEM B MEIMIMHCKON INpakTHke. Bosnenue,
BbI3BAHHOC OTHMH HOBBIMH OTKPLITHAMH, OLIyTHMO, a HMX MOTEHLHAT JUIA Npeobpa3oBaHus
MEIULMHCKOI OTPACIH OrPOMEH.

ABTOP CaMOCTOSTE/IBHO H3JI0KHII OCHOBHBIE HAYHHDIE TI0JI0KEHHS, PE3YIHTATEI, BBIBO/IbI
H PEKOMEHNALNH B MUCCEPTALMOHHON paboTe. AHaIM3 HAay4YHBIX TPYAOB COMCKATEls MoKasan,
YTO OCHOBHBIC pE3yNbTaThl IMCCEPTALHOHHOM paboTBl B IOJHOH Mepe OTPaKeHbl B
nyOnukauusx asTopa. [ToHOTY 1 H3NOXKEHHE Pe3yIIbTATOB MCCIENOBAHMS MOKHO OLEHUTH KaK
mocratounble. Paora 3apepuiena, BBIBOJABI M TMPEUIOKEHHS JOCTATOYHO PACKPHITHI M
000CHOBAHbI B OCHOBHOM YaCTH JHCCEPTALIHH.

Bce mnayunble myGnukaumm aBTOpa  OXBATHIBAIOT LIMPOKUI CNEKTP JIOKTOPCKHUX
Hccne0BaHuil. BaxHO OTMETHTB, YTO HM OJHA CTaThs HE SBJISAETCH CXOXKEH MO HAyUHOMY
COACPXAHMIO, YTO CBHMACTCIBCTBYET O CHOCOOHOCTH ABTOpPAa IPOBOAMTL MCCIEJOBaHMs Ha
pa3HOOOpa3HbIE TEMBI.

Hayuuble mnonoxenwus, BbIBOABI M DEKOMEHJAUMM B JHCCEPTAMOHHONA paboTe
TOC/ICN0BATE/ILHO OTPAXEHBI B MyOnkauusx no paszenam. Konuuectso, 06beM u conepikanue
OmyO/IHKOBAHHBIX HAyYHBIX PAaGOT JAIOT ABTOPY NPABO HA MyGIHYHYFO 3AIHTY JIUCCepTalHH.

Takum oOpazom, TpeGoBamMs K MNONHOTE H3NOKEHHS HAYYHBIX M NPHKJIAIHBIX
Pe3yJIbTATOB HAYYHOIO MCCIIEIOBAHHS IOKTOPAHTA B OIyOJIMKOBAaHHBIX paboTax COOMONEHb.

BmecTe ¢ Tem, oTMeuas NONOXKHTEIbHbBIE CTOPOHBI JMCCEPTALMOHHOIO HCCIEI0BAHUS
Msip3akepumoBoit A.B., ciielyeT OTMETHTD, YTO OHO HE JHIIEHO ONPENEIEHHBIX HEA0CTATKOB.

B pabore orcyrcTByer yetkoe 0GocHOBaHHME, MOYEMy ABTOP BBLIOpAN ANmNapaT HEYETKOI
JIOTHKH  JUIA  CO3JaHMS WH()OPMALMOHHO-MATEMAaTHYECKOH MOZENN aBTOMATH3HPOBAHHOI
CHCTEMbI THarHOCTHKH 3200J1€BaHHIA.

Marepuansl IMCCEPTAMOHHOIO HCCNENIOBAHMS HE COAEpXAaT peKOMEHAuMi Mo
MCTIOJIb30BAHUIO Pa3pabOTaHHBIX aBTOPOM MOJENEH JUIS JMArHOCTMKM JPYTHX KJIAcCoB
3abonesannii. Takue naHHble MOMIM Obl CyIIECTBEHHO MOBBICHTH IPAKTHYECKYIO LEHHOCTD
NOJTy4YEHHBIX Pe3yJIbTaTOB.

OpaHako yKa3aHHBIE 3aMEYAHMSI HE CHMIIKAIOT OOLIEro MOJIOXKHMTENbHOTO BIEYAT/ICHUS OT
JIMCCEPTALMOHHO paboThI.

YuuTbiBasi BBILUICH3JIOKEHHOE, CUNTAIO, YTO MbIp3akepuMOBOIl Anye BaybIpyaHKbI3bI
clefyeT INPHCYIHTh YYEHYI0 CTeneHb gaokropa ¢mnocopuu (PhD) B  o6nactu
«MH}pOopMaLMOHHBIX CHCTEM» N0 00pa3oBaTeabHOM mporpamme 6D070300.
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