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PE®EPAT

B aumnomuoit padote 52 ctpanulibl, 2/ pUCyHKoB, 2 Tabmauiibl, 31 UCTOUYHUK, 3
IPUIIOKECHUS.

KiroueBbie ciioBa: CBEpTOYHBIE HEHPOHHBIE CETH, UMMYHOTMCTOXHMMHUYECKUE
n300paxkeHus, HelpoHHbIe ceTH, kinaccudukanms, AlexNet, GoogLeNet.

B nmummomHO#M paboTe MOCTaBIEHBI 3aJa4yMl: WCCIEIOBAHHE CBEPTOYHBIX
HUPOHHBIX CETeH, KIacCU(pUKAINS MMMYHOTHCTOXUMHUYECKUX H300paKCHHUN paka
MOJIOYHOM >KeJie3bl Pa3IMYHbIMH CBEPTOYHBIMH HEMPOHHBIMU CETSAMHU U CPAaBHEHUE
PE3yNbTaTOB KiIacCU(PHUKAITUN.

3ajayn pemanuch ¢ NOMOIIbIO BBICOKOYPOBHEBOI'O HHTEPIIPETUPYEMOIO SI3bIKA
MIPOrpaMMUPOBAHUSI BMECTE C MAKETOM MPUKIAJAHBIX TPOrpaMM U UHTETPUPOBAHHOM
cpenoii s paspaborkn MatlLab. B paGore omwmchiBaeTcs CpaBHUTEIBHBIA aHATN3
paboThl CBepTOUHBIX HeHpOHHBIX ceTeli GooglLeNet n AlexNet mis xnaccuduxarum
MMMYHOTUCTOXUMHYECKUX HW300pPAKEHUN pa3IUYHBIX BHJIOB PAKOBBIX KIIETOK.
[IpuBeneHo onucanue TEOPUU O CBEPTOYHBIX HEMPOHHBIX CETSAX U UX OCOOCHHOCTH.

Ha ocHoBe mpoBeIeHHOI0 HCCIEI0BAaHU CETaHbl BBIBOJIBI 00 MCIIOIb30BAHUU
CBEPTOYHBIX HEUPOHHBIX CEeTeH I KiacCu(UKAUU H300paKeHUI, MPHUBEICHBI
MPEUMYIIECTBA U HEJOCTATKU MCIOJIb3YEMBIX B paboTe ceTel U JaHbl pEKOMEHAaIuu
1o paboTe C HUMH.



PODEPAT

VY nmeimioMHai padore 52 crapoHki, 27 MamroHKay, 2 Ta0minel, 31 crmackuiki, 3
MPBIKIIATaHHS.

KitouaBblsi  CIIOBBI:  3rOpTauHbll HEPOHHBIS CETKI, I1MYyHaricTaxiMiuyHbIsA
MaJTIIOHK1, HEMpOHaBbIs ceTKl, kiacidikaipisa, AlexNet, GoogleNet.

Y nemiomMHait pa0ore mactayjieHbl 3ajaubl:  JacieaBaHHE 3rOpTavyHbIX
HEHPOHHBIX CeTak, Kiaci(ikaiblsi IMYyHAriCTOXIMIYHBIX MaJlOHKAy paka MajlouHau
3a7103bl PO3HBIMI 3rOpTayHbIMI HEMpPOHABBIMI CeTKaMl 1 NapayHaHHE BbIHIKAY
KJ1aci(ikaipli.

3amava BbIpamiajacs 3 JanaMorail BbICOKay3pOyHeBara iHTIpIpITaBaHara
MOBBI TparpaMaBaHHsl pa3aM 3 TAKeTaM MPBIKIAJAHBIX MparpaM 1 IHTArpaBaHai
cepamaii s pasnpanoyki MatLab. YV pabome amicBaeriia mapayHaldbHBI aHa3
npaibl CKpyTKaBbix HeWpoHaBbix ceTak GoogleNet 1 AlexNet mis kiacidikaiibii
IMyHariCTOXiMIYHBIX MaJllOHKAy PpO3HBIX BiJay pakaBbIX KieTkay. IIppiBemaseHa
aricaHHe TAOPhIl a0 CKPYTKaBBIX HEHPOHABBIX CETKaX, 1X acabiBaciii.

Ha acHoBe npaBea3eHara nacieiaBaHHsi 3p00JIEHbI BBICHOBBI a0 BHIKApbICTAHH1
3rOpTavyHBIX HEMPOHABBIX CETaK JIs Kiacidikalpll MaJTIOHKAY, IIPBIBEI3EHBI ITepaBari
1 HEJaXOIIbI.



ABSTRACT

The thesis has 52 pages, 27 figures, 2 tables, 31 sources, 3 applications.

Keywords: convolutional neural networks, immunohistochemical images,
neural networks, classification, AlexNet, GoogLeNet.

In the thesis, the tasks are set: the study of convolutional neural networks, the
classification of immunohistochemical images of breast cancer by various
convolutional neural networks and the comparison of classification results.

The problem was solved using a high-level interpreted programming language
together with an application software package and an integrated development
environment for MatLab. The paper describes a comparative analysis of the operation
of the convolutional neural networks GooglLeNet and AlexNet for the classification
of immunohistochemical images of various types of cancer cells. The theory of
convolutional neural networks and their features are described.

Based on the conducted research, conclusions are drawn about the use of
convolutional neural networks for image classification, the advantages and
disadvantages of the networks used in the work and recommendations for working
with them are given.



