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Pedepar:

1. ¥ puceprauiiiziili po60Ti ZOCHIIKEHO [IPOo06IeMaTUKy HaBYaHHS ITYYHUX HEPOHHUX MEPEeX B YyMOBax 0OME>KeHOi
KiJIbKOCTi Ta IOTEHLiIHOI 3alllyMJIEHOCTi TPEHYBaJIbHUX JAHUX. 3'51ICOBAHO crieludiKy 3aCTOCyBaHHSI HEMPOHHUX
MEPEX SIK YHiBEPCaJbHOTrO iHCTPYMEHTY 115 337134, i€ 100y10Ba IPSIMUX AJITOPUTMIB € CKJIaHOIO, Ta BUCBITJIEHO,
110 KJIACKMYHI MOJIeJIi 4aCTO BUMAaraloTh 3HAaYHUX OOCSTIB SIKICHUX JIaHUX, 30ip Ta aHOTYBAHHS SIKUX € TPYIOMICTKUM
IpoLecoM. BCcTaHOBJIEHO, 1[0 UIMOBIPHICHI MOJI€Jli JO3BOJIIIOTh IPOTHO3YBATH PO3IIOIiN IMOBIPHOCTEH, 110 HANla€
MOXJIMBICTb OL[iHIOBATM HEBM3HAUEHICTb IIPOTHO3iB, [I0KpAllly€e y3arajJbHEHHS Ha MaJIUX BUOIpKax Ta Jollomarae
VHUKHYTHU epeKTy epeHaByaHHs. BuaHaueHo, o MOAesli Ha OCHOBI MHOXKMHU €KCIIePTiB e(PEKTUBHO aKyMYJIIOIOTh
3HAHHA Y Pi3HUX YaCTUHAX MEPEXI, MiABUILYI0YM THYYKICTb apXiTEKTYpH JJ1s1 MOJAJIbIIOrO 3MiHEHHS Ta
posmupeHHsl. [IpoieMOHCTpOBaHO e(peKTUBHICTb iHTerpalii IMOBipHICHOTO MiIX01y, METOiB HaBYaHHS Ha MaJIux
IAQHUX Ta MOJieJIel 3 pO3NOIiIEeHUMU 3HAHHSIMM [1JIs1 YCIIIMIHOTO BUPIlIEHHS 3aa4i 6araTokaacoBoi knacudikaltlii 3a
OJIVIH MIPSMUI IPOXiT, MOIEJli, HaBiTh B yMOBaX OOMEXEHO] KiJIbKOCTi JaHNX, HAsSBHOCTI IOXUOOK Y TPEHYBAJIbHUX

IAHWX Ta CUTYyalill HeBu3HaUYeHoCcTel. [le peasizoBaHO BUKOHAHHSM IOJIOBHHUX 3aBaHb MCEPTalliiiHOi po6oTH:



IOCJIiIKeHHSIM MMOBIPHICHUX MOJiesiel, afaliTOBAHUX /111 HaBYaHHS Ha MaJiuX Habopax JaHUX; PO3IJISIOM MiAX0my
IO 1100yIOBY MoZesiel Ha OCHOBI MHOXKMHM €KCIIepTiB; IeMOHCTpali€elo iHTerpaLii JociikeHux Migxonis st

BUpillIeHHs 3a7a4i 6araTokyuacoBoi kiacudikallii B 3a3HaY€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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