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KIIACCUOUKAIIUA PEHTTEHOBCKUX CHUMKOB HA OCHOBE
METOA0B INTIYBOKOI'O OBYUEHMUS JIJISI BBISIBJIEHUSI AHOMAJIUM

KiroueBblie cioBa: nydbokoe o0yueHne, KOMIbIOTEpHOE 3peHue, Kiaccuduka-
s u3o0paxeHuit, uzoopaxenus MPT-cHUMKOB, HEHPOHHBIE CETH, METULIMHCKAS JTU -
arHOCTHKa, aBTOMAaTU3MPOBaHHAs IMAarHOCTHUKA.

O0bekT ncceaoBanms: n3oopaxenuss MPT-CHUMKOB TOJIOBHOTO MO3ra.

Heab ncenegoBanns: pa3padoTKa MOJEIN, OCHOBAHHOM HA METO/IaX MTyOOKOTo
oOyueHus, Juisl Ki1acCU(pUKAIUMU PEHTI€HOBCKUX CHUMKOB M BBISABIICHUSI aHOMAJIU B
OpraHu3Me YeJoBeKa.

MeTonbl ucc/ie0BAHUA: TCOPETUUECKUIN aHAIU3 JIUTEPaATyphl, SKCIIEPUMEH-
TaJIbHOE MOJICIMPOBAHUE U OlICHKA Y()PEKTUBHOCTU pa3padOTaHHON MOJEIIN Ha TECTO-
BBIX HA0Opax JaHHBIX.

IHonyueHHbIe pe3yabTaThl © UX HOBM3HA: pa3paboTaHa MOJIENb CBEPTOUHOM
HEHPOHHOU ceTH isi oOHapyKeHus aHoManuii Ha MPT-cHUMKaxX TOJIOBHOTO MO3Ta C
TOYHOCTHIO 94%. JlaHHBII METO TaK)Ke MOXKET OBbITH TpuMeHuM Jyis ananm3a KT, Y3U
U PEHTTeHOTpaMM. AJITOPUTM YMEHBIIAET pabouylo Harpy3Ky Ha CIEIHAIUCTOB, CIIO-
COOCTBYSl KOHIIEGHTpPALIMM UX BHUMAaHUS Ha CJIOXKHBIX ciiydasx. HayuHass HoBU3HA pa-
OOTBHI COCTOHUT B CO3/JaHUU YHUKAJIBHOU apXUTEKTYpbl HEHPOHHON CETH W KOMILJIEKC-
HOM TOJIX0/1€ K MpeaoOpaboTKe JaHHBIX, 00€CIIEUNBAIOIIEM BBICOKYIO 3(PPEKTUBHOCTD
CUCTEMBI aBTOMATUYECKOM JTMArHOCTUKH aHOMAJINI Ha METUIIMHCKUX N300paKeHUSIX.

O0s1acTH BO3MOKHOI0 MPAKTHYECKOT0 MPUMEHEHHUS: NCI0JIb30BAHUE B KIIH-
HUYECKOW MPAKTUKE JJIs OBBIIIEHUS KAU€CTBA IMATHOCTUKY U YMEHBIIIEHUSI BDEMEHH,
HEO0OXOMMOTO JJIsl aHAJIM3a PEHTTEHOBCKUX CHUMKOB.

ABTOp pabOThI MOATBEPKAAET, UTO MPUBEJCHHBIN B HEM pacyeTHO-aHAIUTHYE-
CKUHM Marepuall IPaBUJIbHO U OOBEKTUBHO OTPAXKAeT COCTOSHUE MCCIIEAYEMOTO IMPO-
1[ecca, a BCE 3aMMCTBOBAHHBIE U3 JINTEPATYPHBIX U IPYTUX MCTOYHUKOB TEOpETHYE-
CKHME, METOAOJOTUYECKHE U METOAUYECKHUE IIOJOKEHUSI U KOHLEIIUN COIPOBOXKAA-
IOTCSI CChUIKAMU Ha UX aBTOPOB.
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KJACI®IKALBISI POHTIEHAVCKIX 3IbIMKAY HA ACHOBE
METAJAY INIBIBOKATA HABYUAHHS J1JIS1 BBISTYJIEHHSI AHAMAJIIA

KirouaBbia cj10BbI: TI6I00Ka¢ HaBy4YaHHE, KaMII'FOT3pHAE 3pOK, Kiiacidikaribis
MastoHkay, MaimtoHki MPT-31bpIMKay, HEHPOHABBIS CETK1, MEJIBIIILIHCKASI ABISITHOCTBHIKA,
ayTamarbl3aBaHasi JbIATHOCTHIKA.

A0'eKkT nacienaBanHs: BolsiBbl MPT-316IMKaY rasiayHora Mo3ry.

pas pacaenaBaHHsi: pacmpaioyka Majadii, 3aCHaBaHail HA METajax MIbI0o-
Kara HaBy4YaHHS, JUIs Kiaciikalbli pIHTIEHAYCKIX 3/bIMKAY 1 BBIAYJICHHS aHaMaliil ¥
aprafi3me JajiaBeka.

Metanbl gaciaeraBaHHs: TAAPITHIYHBI aHAII3 JIITAPATYPhI, IKCTIEPHIMEHTAIIb-
Hae MaJIsIBaHHE 1 allPHKa 3(PEeKThIYHACHI pacipanaBaHail MaJ3Jil Ha TACTaBbIX HA0O-
pax Jaa3eHbIX.

ATpbIMaHbIsl BBIHIKI 1 IX HaBi3HA: pacnpanaBaHa MaJ3J1b CBEPTOYHON HEUPO-
HaBal CeTKi JJIs BBISYJICHHs aHaMmami Ha MPT-31piMKax ramayHora Mosry 3 Jakiiai-
Haciio 94%. Jlan3eHsl MeTaa Takcama MoXa ObILb BHIKAPBICTOYBACLLIA 1 ¥ JaYbIHEHHI
st ananizy KT, YITJI 1 portreHarpam. AnrapbiT™ namsiHIIIae MpaoyHyo Harpy3Ky Ha
CHENBIUTICTAY, COPBIAIOYbI KAHIPHTpAIbIl 1X yBari Ha CKJIaJlaHbIX BbIMaakax. HaByko-
Bas HaBI3HA Tpallbl CKJIajaeliia ¥ CTBApIHHI YHIKaJIbHAW apXITIKTYphl HEHpoHaBaii
CETK1 1 KOMIUIEKCHBIM MaJIbIX0/13€ J1a Peno0paboTKe AaA3€HbIX, K1 3a0sCrieYBae BbI-
COKYI0 2(DEKTHIYHACIh CICTAMBI ayTamMaThldyHal JIBIATHOCTBIKI aHaMaIii Ha MEJbIIbI-
HCKIX MaJIOHKaX.

BoOnacup MarybiMara MNpPakTbIYHATA MPbIMSHEHHS: BBIKAPBICTAHHE Y
KJIIHIYHAW MPAKTHILbI JJISI TIABBIMIPHHS SKACI JBISTHOCTBIKI 1 MAMSHILDHHS Yacy, He-

abxo/Hara JJis aHaJli3y PIHTTeHAYCKIX 3/IbIMKaY.

A¥Tap mpanbl manBsipaKae, IMITO TPBIBEA3CHBI Y € pasilikoBa-aHaJiTHIYHbI
MaTIpPBIST TIpaBUIbHA 1 a0'€KThIYHA aUTFOCTPOYBAae CTaH JOCJEIHara mparpjcy, a yce
3ara3bluaHbls 3 JTITAPATYPHBIX 1 THIIBIX KPBIHIIT TAAPITHIYHBISA, METAIaJar9HbIs 1 Me-
TaJIbIYHBIS CTAHOBIIIYA 1 KAaHIIMIIEI CyMpaBapKarolilla cracklikaMi Ha 1X ayTapay.
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CLASSIFICATION OF X-RAY IMAGES BASED ON DEEP LEARNING
METHODS FOR DETECTING ANOMALIES
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Object of research: images of MRI scans of the brain.

Purpose of research: development of a model based on deep learning methods
for classifying X-rays and detecting anomalies in the human body.

Research methods: theoretical analysis of the literature, experimental modeling
and evaluation of the effectiveness of the developed model on test datasets.

Obtained results and their novelty: a convolutional neural network model has
been developed to detect anomalies in MRI images of the brain with 94% accuracy.
This method can also be used for the analysis of CT scans, ultrasounds and radiographs.
The algorithm reduces the workload of specialists, helping to focus their attention on
complex cases. The scientific novelty of the work consists in the creation of a unique
neural network architecture and an integrated approach to data preprocessing, which
ensures high efficiency of the system for automatic diagnosis of anomalies in medical
images.

Area of possible practical application: use in clinical practice to improve the
quality of diagnosis and reduce the time required for the analysis of X-rays.

The author of the work confirms that computational and analytical material pre-
sented in it correctly and objectively reproduces the picture of investigated process,
and all the theoretical, methodological and methodical positions and concepts bor-
rowed from literary and other sources are given references to their authors.



