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Pedepar

Junnomuas paboma, 45 cmpanuy, 21 pucynok, 4 mabauyvl, 3 ucmo4Huka

Knrouesvie cno8a:. BNOMEJUIIMHCKHNE N30BPAXEHNA,
OEJJEPATMUBHOE OBYYEHUWE, HEOJHOPOAHOCTD, BEB-IIPMJIOXEHUE,
HEMPOHHBIE CETH.

Obvexmom uccredo8anus SBISIIOTCS METOJBI M aJITOPUTMBI (PeaepaTUBHOTO
oOydyeHHMs sl aHajdu3a  OWMOMENUIIMHCKUX  HM300paKeHuHW B YCIIOBUAX
HEOJHOPOIHOCTH.

Ilpeomemom  uccnedosanus  SIBASIOTCA ~ HEUPOCETEBbIE  MOJETU  JUIS
KJ1accuuKanuyu n300paKeHUM.

Llenvio pabomul SBISAETCS aHAIM3 CYHIECTBYIOUIUMX M pa3pabOTKa HOBBIX ajl-
TOpUTMOB (heJIepaTUBHOTO OOYUYEHHUSI B YCIOBUSX HEOJHOPOIHOCTH.

B x00e pabomwi 61N U3yUEHBI OCHOBHBIE METObI (heJIepaTUBHOTO 00yUYEHUS
JUIst pabOThl B YCIOBUAX HEOJAHOPOIHOCTH. i ciydas HEOJHOPOIHOCTH JTaHHBIX
OBLJIO MPOBEAEHO OOJIBIIOE KOJIUYECTBO IKCIEPUMEHTOB C MCIOJb30BAaHUEM PA3HBIX
QITOPUTMOB arperamuu, ObUIM BBIACIICHBI CIIEHApUU, PUMEHEHUe (enepaTUuBHOTO
OOy4eHHsI B KOTOPBIX OKAa3aJIOCh 3aTPYIHUTEIbHBIM. [[1s1 ciiydass HEOJHOPOAHOCTU
MoJieiel TIPEIJIOKEH HOBBIN allTOPUTM, CTA0MIM3UPYIOIIHUMA MPOIIECC O0yUEHHUS.

Ionyuenunsiii 6 pesyromame padbomvl aneopumm MOXKHO HCIIOJNB30BATH IS
oOy4deHus Mmojienieit ¢peepaTuBHOTO 00yUEHHUS B YCIOBHUSIX HEOJHOPOIHOCTH.
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The object of research are federated learning methods and algorithms for
analyzing biomedical images under heterogeneity.

The subject of study are neural network models for image classification.

The aim of this work is to analyzing existing and developing new algorithms
for federated learning under heterogeneity.

In the course of the work, we studied the main methods of federated learning
for working under heterogeneous conditions. For the case of heterogeneous data, a
large number of experiments were conducted using different aggregation algorithms,
and scenarios were identified in which the application of federated learning proved to
be difficult. For the case of heterogeneous models, a new algorithm that stabilizes the
learning process is proposed.

The resulting model can be used to train federated learning models under
heterogeneous conditions.



