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JISUTBHOCTI; yIOCKOHAJIFOBATH 3JIaTHOCTI CaMOCTIMHO BHMBYaTH HEOOXiJHY iH(poOpMallio,
KPHUTHYHO Tl OCMHCIIIOBATH Ta 3aCTOCOBYBATH; BHCYBATH TilIOTE3H, JaBaTH MPABHIbHY OLIHKY
BIIACHUM [IisIM, POOUTH apryMEHTOBaHI BHUCHOBKH; 3aiiMaTH aKTHBHY IMO3HIIIIO, BiJICTOIOBATH
ICTHHHICTB BIIACHUX CyJKEHb a00 3MIiHIOBATH 1 B pa3i IOMHIKOBUX BUCIIOBIIOBAaHb.

Jliteparypa:

1. JlutoBuenko I. M. Ilpaktuunuii xypc iHozemHoi moBu. Yactuna Il (aHrmiiiceka).
PoGoua mporpama HaByajbHOI AMCUMIUTIHE (cHiaadyc). YxBaneno kadpeaporo AMTC Ne 2
(mpotokox Ne 10 Bix 15 TpaBHs 2023 p.). Iloromkeno Metoguunoto paxoro KIII im. Irops
Cikopcpkoro (mporokoin Ne8 Big 01 wepsust 2023 p.) URL: https://kamts2.kpi.ua/sylabusy/

2. Kosyocbka 1., Bopkosebka 1., AnToHenko 1. @opMmyBaHHS Ta pO3BHTOK KPHTHIHOTO
MHCJICHHSI CTYJCHTIB Oi0IH)XEHEPHUX CIICHiabHOCTEH Ha 3aHATTAX 3 AHMUIIHCHKOI MOBH IS
CHEUiIbHAX WLIeH. Axkmyanvhi numauHus 2ymavimapHux Hayk. Bum. 61, tom 2, 2023.
C. 215-220.

3. Kocruniu O. TexHomoris po3BUTKY KPUTHYHOTO MHCJICHHS Y9YHIB Ha ypOKax
¢izuxu. Haykosi 3anucku. Bumyck 4, 2019. C. 139-143.

4. Mapunuenko I'. M., Monak C. 1. ®opMyBaHHS KPHTHIHOTO MHCIICHHS CTYACHTIB
il 9ac JUCTAHIIMHOTO HaBYaHHs. MidcHapoOHutl Haykosuti acypHan «I paans naykuy. 2021.
Ne 4. C. 463-467. https://doi.org/10.36074/grail-ofscience.

Svitlana Goncharenko

senior lecturer, Kyiv National University of Technologies and Design, Kyiv
Svitlana Krasniuk

senior lecturer, Kyiv National University of Technologies and Design, Kyiv

INNOVATIVE ARCHITECTURE OF LARGE LANGUAGE MODELS

The significant progress has been made in the field of large language models (LLM)
since the introduction of the architecture, which in the following years proved to be a key
factor in advancing machine linguistics into an era of new, enhanced capabilities. It is worth
noting the versatility of the "Transformer" architecture, which is not limited to natural language
processing and translation but extends its influence on such areas as “computer vision”, audio
and video recognition of unstructured big data arrays [1].

However, delving into the intricacies of the functioning of large language models
requires studying the concept of “tokens”. To understand by LLM the input linguistic data, it is
necessary to first transform the query text into a code that can be understood by the artificial
neural network, breaking the input text into tokens - fundamental meaningful units that can be
encoded.

However, the subsequent interpretation of a word can be changed depending on its
context in the text, its position in the sentence, and many other factors that affect its meaning.
During training, a large language model learns the meaning of a word by considering it in
context, adjusting its specific vector based on its proximity to other words. This vector, known
as word “embeddings”, aptly captures the essence of the term. It is noteworthy that these
embeddings cover several values, each of which represents a separate facet of the word. It is
important to understand that words used in similar contexts and scenarios show similar
embeddings. For example, the terms “walk” and “run” will have common features, being
located close to each other in the array of all embeddings, which reflects their similar meanings
in the movement of the person, but at different speeds.

It is important to understand that this is not at all what makes the neural network so
smart, because we need to understand not only each word separately, but also the complex

25


https://kamts2.kpi.ua/sylabusy/

V MixHapoaHa HayKOBO-IIPAKTHIHA KOH(EPEHIist

relationships between them - a concept called the “attention mechanism” or “self-attention”.
This mechanism scrutinizes each token, determining which other token is of primary
importance to its understanding. Essentially, it simultaneously examines the interaction
between words in a sentence and the larger context of the entire text. The “attention
mechanism” is indispensable in distinguishing nuances, allowing the model to differentiate and
accurately interpret context-dependent values. While human experts may not even pay
attention to certain subtleties, the neural network of this architecture relies on “self-attention”
to recognize and account for such details.

Moreover, the power of the “attention mechanism” extends beyond individual
sentences; it allows large language models to explore the dependencies between words
throughout the text. This ability allows them to contextualize information beyond a single
sentence, improving their understanding of when and how specific words are used.

Having considered the process of tokenization, encoding and the “attention
mechanism”, the next step is the generation of responses. Tokens are assigned probability
scores to determine how likely they are to be the next word in the sequence. For simplicity, we
can define that we choose the most likely token and make it next in the sentence. However, this
is not entirely true, as we often avoid using the most likely word to avoid monotony in
sentences. In other words, consistently using the most likely word would result in the same
answers from a particular neural network for the same question. We periodically choose a
different word, which leads to the restructuring of the further structure of the sentence and the
text as a whole.

However, it is important to note that the deep neural networks used in the
“Transformer” architecture, despite their excellence, are not infallible. They may occasionally
make inaccuracies or fabrications that may go unnoticed by users.

Despite the inherent limitations, this architecture is a promising and universal basis
not only for countless modern applications that affect our daily life (such as ChatGPT, Claude,
Midjourney and Stable Diffusion), but also for professional and effective solving of machine
linguistics problems in Big Data languages.
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Onena I'punuyx
suknaoay, Boenna axademis imeni €seenia bepesusxa, m. Kuis

orJjsa A0CJALKEHDb OO0 @OPMYBAHHSA KOMIIETEHTHOCTI
Y UUTAHHI CJIYXAUIB 3A 1OIIOMOI'OIO BUKOPUCTAHHSA
ABTEHTUYHUX MATEPIAJIIB

Binkonu aBTeHTHYHI Matepiamm (AM) cTamm OUIBII JOCTYNHUMH, TeMma iX
BHUKOPHCTaHHS Ha 3aHATTAX IM e cynepewnnBoro. IToBHOMacmiTabHe 30poiiHE BTOPTHEHHS
pociiicekoi (enepanii B YkpaiHy Mae 3HaUHMH BIUIMB Ha CBITOIJIAA YKpaiHIIB Ta IMKTYe
rio6anbHi 3MiHH y Pi3HUX raiy3sx, BpaxOBYIOUH OCBiTy. BogHodac i3 KOHBEHIIHHOIO BiifHOIO
BEACTHhCS MAaKCUMAJIBHO IMOTY)XHA iH(pOpMaliliHa BiifHa, B SKili BaXIHBI Ta HEOOXIHI 3HAHHS
iHo3emMHOi MoBH (mami — IM), yMiHHS JOHECTH MpaBIy Ta IPEICTABUTH YKpaiHy Ha
HaJIEKHOMY PiBHi.

Axmyanvricms 0ano2o mamepiany NONATAE B TOMY, LIO i3 PEryIIPHOI POOOTO0 HaZ
MOKPAIICHHSAM MOBJICHHEBHX HABHYOK HACTA€ €Tall y IpOLeci HaBYaHHS, KOJM THIIOBUX
TEKCTIB i3 MiIPYYHHKIB 3amMaiio, 200 BOHM € 3aCTapiIMMH: BUHHKAE MpobieMa panioHaIbHOro
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