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2. Few-shot learning approaches for model adaption.

Pedepar:

1. Y puceprauiiiziil po60Ti AOCIiIKEHO [IPO6IeMAaTUKy HaBYaHHS LITYYHUX HEPOHHUX MEPEX B YMOBax 0OMEXKEHOi
KiZIbKOCTI Ta MOTEHL{IHO] 3aIIyMJIEHOCTi TPEHYBAJIbHUX AAHUX. 3’1COBAHO Crieln(iKy 3aCTOCYBaHHS HEMPOHHUX
MEepEeX SIK yHiBepCaJIbHOTrO iHCTPYMEHTY 17151 337124, e 100y10Ba IPSIMUX aJlTOPUTMIB € CKIIJHOIO, Ta BUCBITJIEHO,
1110 KJIACMYHi MOJIeJIi 4aCTO BUMAaraloTbh 3HAaUHUX OOCSITIB SIKICHUX JJAHUX, 30ip Ta aHOTYBaHHSI SIKUX € TPYLOMICTKUM
[poLecoM. BCcTaHOBJIEHO, 110 MMOBIPHICHI MOJI€JIi JO3BOJIAI0Th IPOTHO3YBATY PO3IIOiN MIMOBIPHOCTEH, 110 HAlae
MO>KJIMBICTDb OLIiHIOBaTH HEBU3HAYEHICTb IPOTHO3iB, MIOKpAllly€e y3arajJbHEHHS Ha MaJIMX BUOIpKax Ta JOIOMarae
VHUKHYTU eeKTy repeHaB4yaHHs. BusHaueHo, o MozeJsli Ha OCHOBI MHOKMHU €KCIEPTiB e(peKTUBHO aKyMYJIIOIOTh
3HAHHA Y Pi3HUX YaCTUHAX MEPEXI, MiABUILYI0YU THYYKICTb apXiTEKTYpH IJIs TOLAJIbIIOrO 3MiHEHHS Ta

posumupeHHs. [IpogeMoHCcTpoBaHO e(peKTUBHICTb iHTerpallii IMOBiIpHICHOTO MiIXOMy, METO/IiB HaBUYaHHS Ha MaJIuX



JaHUX Ta MOJZEJIeN 3 pO3NOAiEeHUMU 3HaHHSIMU [J151 YCIITHOTO BUPillleHHs 3a4a4i 6araTokyuacoBoi knacudikarii 3a
OJIVH IIPSIMUI IPOXiT, MOeJli, HaBiTh B yMOBaX OOMEXEHO] KiJIbKOCTi JaHNX, HAasSBHOCTI IOXUOOK Y TPEHYBAJIbHUX
IAHUX Ta CUTYyalill HeBU3HauYeHoCTel. lle peasizoBaHO BUKOHAHHSM IOJIOBHHUX 3aBAaHb JUCEPTaLliiiHOI pobOTH:
OOCJiIKEeHHSIM MIMOBIpHICHUX MOJieJIel, afallTOBAHKX [IJI1 HAaBYaHHS Ha MaJInX Habopax JaHUX; PO3IJISAOM MiAXomy
IO 1106yIOBY MOZesiell Ha OCHOBI MHOXKMHM €KCIIepTiB; IeMOHCTpaLi€elo iHTerpaLii JoCiikeHnx MigxomiB ast

BUpillIeHHs 337a4i 6araTokyacoBoi kiacudikallii B 3a3Ha4Y€HUX YMOBAX.

2. This dissertation investigates the challenges of training artificial neural networks under conditions of limited
and potentially noisy training data. The specific application of neural networks as a versatile tool for tasks where
the formulation of direct algorithmic solutions is complex is elucidated, and it is highlighted that classical models
often necessitate substantial volumes of high-quality data, the collection and annotation of which is a labor-
intensive process. It has been established that probabilistic models enable the prediction of probability
distributions, thereby allowing for the assessment of prediction uncertainty, improving generalization on small
datasets, and helping to mitigate overfitting. It has been determined that mixture of experts models effectively
accumulate knowledge in distinct network components, enhancing architectural flexibility for subsequent
modification and expansion. The efficacy of integrating the probabilistic approach, few-shot learning methods, and
models with distributed knowledge has been demonstrated for successfully solving multi-class classification tasks
in a single forward pass of the model, even under conditions of limited data availability, the presence of errors in
training data, and situations of uncertainty. This was achieved through the completion of the main objectives of
the dissertation: investigating probabilistic models adapted for training on small datasets; examining the approach
to constructing mixture of experts models; and demonstrating the integration of the investigated approaches to
solve the multi-class classification task under the specified conditions.
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