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JIOJIATOK B

PesynbpTatu nepeBipku Ha yHIKaIbHICTH TeKCcTy B 6a31 XHYPE

() UNICHECK

Iy Turnitin
Isa'n KOpRETY A4S ID nepesipsa:
Kapgoaw Esren BicToposny kad M 1016271036
Dara nepesipra: Tun nepesipra:
21052024 15:48:47 EEST Doc vs Internet + Library
NaTa ssiTy ID opMETyBAMA
21052024 19:53:09 EEST 100013622

Hazes gosymenTa: 2024 M M IN3m 22 3 Mamosxa € | cropovenan

Kinexicte cropinoe: 43 Kinnsicts cnin: 8129 Kinsxicte camsonis: 559007 Poasip danny: 160 MB  ID deaamy: 1016060610

3.52%
CXO0XICTb

Hambinwwa cxomicrs: 0.84% 3 lurepret-gxepenos (hitpyfelib.nakkkimoedu va/bitstreamdhandle/1 23456 TRS/ 4581 /%d0%9a

Cropinka 45

Croplnxa 45

0% UuTaT

Brny4eHHn UATAT SAMEBEHE

Bunysennn cnucky GiGniorpadivnax nocinans BHMEHERS
0%
BunyueHs

Hemae sanyqennx gxepen

Pucynok b.1 — TutynbH## apKy1I 3BITY pe3yJIbTaTIB NMEPEBIPKU HA YHIKAIBHICTh

Tekcty B 6a3i XHYPE
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JIOJIATOK B

Crnaiiau pe3eHTartii

-
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r’EHEPATUBHUX CUCTEM

NAMATTIO

BukoHas:

KepiBHMK:
Mamouka €. |

€poxiH A. J1.

pyna:

HaTa 3axucry:
in3m-22-3

07.05.2023

Pucynox B.1 — [lepmmmii cnaiin mpe3eHTartii
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y A@aHUX cucTemMax.

Pucynok B.2 —[Ipyruii cnaiin nmpe3eHTanii
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Pucynox B.3 — Tpertiit cnaiin npe3enrarii

AHANI3 TANy3l

MaluMHHe HaBYaHHS — L@ HayKa npo
po3po6Ky anroputmiB Ta Mmogenei, w0
AO03BOJIAIOTb KOMN'IOTEePaM BUKOHYyBaTH
3aBlaHHAA 6€3 KOHKPEeTHUX iHCTPYKLiN,
CnNMpaloyncb Ha aHani3 wWabnoHiB Ta
NOrivyHi BUCHOBKM.
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Pucynox B.4 — UeTBepTuii crnaiin nmpe3eHTartii
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HEMPOHHI MEPEXXI

Pucynok B.5 — ITI’sTuii cnaiin nmpeseHTarti

6

AcouiaTMBHa naM'aTb Yy HEWPOHHIN
MepeXi — e MexaHiaM, AKUiA [03Bonse
Mepexi 3anam'AToByBaTH Ta
BigTBOpIOBaTU iH(OpPMALLiIlO Ha OCHOBI
YaCTKOBUX ab0 HETOYHMX BXigHUX
haHux. Lle cxoxe Ha nOACbKY
3AaTHICTb nNpuragyBaTy Lisie Ha OCHOBI
YacTUHM.

Pucynox B.6 — Illoctuii cnaiin mpeseHTarii
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TPAHC®OPMEP

MEXAHI3M YBAI'U

Pucynok B.7 — CboMuii ciaiin npe3eHTarii
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Pucynox B.8 — Bocemuit ciaiin mpe3enTartii



59

GPT-2 ASM. OCHOBHI
BIAOMOCTI NP0
PEAJII3ALLIIO B
WIAIN
GPT-2
— MODEL
MEMORY
VISUALIZATOR

—

</>

Pucynok B.9 — JleB’saTuii cnaiin mpeseHTari

PEAJII3ALLIA NAMATI
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Pucynox B.10 —[lecstuii cnaiin npe3enrairii
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Pucynok B.11 — OnuHaausaTuii cnaia mpe3eHTarli
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AMPOBALLIA AOCIKEHHA
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Pucynok B.13 — Tpunaausaruii cimaiia npe3eHTarii

Xapkiscbkuii Hal oHanbHWi
MY YHiBepcuteT PapioeneKTpPOHIKM
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3BOPOTHIH 3B'A30K:
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JIOJIATOK T

TexcTn HayKOBUX MyOJTiKaIlii 3a TeMOIO KBasi(iKaiiiftHoi po6oTH

DocnigxeHua TeKcToBHMX NeHepaTMBHUX Cucrem 3
AcouiatusHoto Mam’aTTio

Cereuii Mamouka®, Aniapiil Epoxin®
@ Napwiwesrun Hayionersmi Yeisepoumen FPodioereomponis, T4, mpoon. Hope, Xapete, 81166, YVipaima

AnoTawia

Jocninaesta npRcai=eEe NIENINEHED cheXTHRBOCTE poloTH TEKCTOBHX TeHEPaTHEHHX
cuerest. [lpoBeocHo amani’ MOBHHX CHCTCM 3 PiTHHMH THIAMH Nas’STi T8 BHABACHI
OCoONHBOCT] BHKOPHCTAHHA 3C0LIaTHEROT NaM' ATl B FEHCPATHEHHY cHcTeMax. B podoTi
POICNAAAKTECA: CHCTEMA 003 apuiTCKTYPHHX 3MIH T4 CHCTEMA i IMIHCHHM THOOM
namM'ATi, AKA Kpis ocHoRHol Modeni GPT-2 mac 20JaTRORI map.

Knwsosi cnosa
AconiaTHERA Ras8Ts, OaMATh, HEAPOHAT MEpEEL MariCTEpeEke AOCI TR CHHA

1. Bcryn

Ha manmil soseHT jcHye Garato QOCTYIHHX CHOTEM TeHepalil TexeTy, SKi BIIpi3HATHCR 38
AKICTHY B 3ancaHocT Big Mogen. SAKicTs TexcTy npamo nponopuiiia SEocTl MOSen, SKA, ¥ CRHOD
YEPrY, JANCKNTE B pOEMIpY, THIDY T2 ofcAry HAEYAIRHNX J3HHX, 8 TAKOE THITY NAMETI CHCTCMM.

TeopeTHu®O ACOLIETHEHD NAMETE ¥V MOBHHX MOQCIEX Nepeladac HARYEHHA [aMET OHX
sogeneii Des BYMTEIA, 10 CIPOIYE MeHEpaliD TEECTY B UUIOMY, 8 TAKOH poIpolKy TAKHX CHCTEM.
L mochiTHcHHA COPAMOBAHE HA NiIBHOKHHA CHCKTHBHOCTI MeHCpalil TCHCTY 3 BHKOPHCTAHHAM
ACOLIATHEACT naM’ 8Tl

2. AHanis MOMNHBOCTEH BMKOPHCTAHHA ACOUIATMBHOI Nam’ATi B TEKCTOBMX
reHEPaTHBHHMK CHCTEMAX

Heiiponna scouiarnesa nam'sts (HATT) - we selipomepemesi mojgenl, o CEIATaHTRCR 3
HeHpoHMIOAIGHAY. Ta CHHANCONOIIGHNY eleMeHTiE Y OyaL-AKHil MOMCHT 4acy cTad HellposHol
MEPEED 3A03€THCH BEKTOPOM HelipoHnol SKTHBHOCTI, AKAH HATMEACTHCA [ATTEPHOM AKTHBHOCTL.
Heilponi 0HOBANKITE IHAMCHHA CEOC] AKTHEHOCTI HA OCHOEL BXIJHHX J3HWX, 3K BOHH OTPHMYHITE
(=epes cunanci). Y HANPOCTINAX MOBENAX HelpOHHAN Mepes QYVHELLE BXOTY-BHXOTY Helipoka ©
dyyHELICH (AeHTHYHOCTI 860 noporosa onepauis. Tpeda 3avEa#ATH, N0 B OCTAHHLOMY BHIOAIKY CTaH
HelipoHo]  axTHBEHOCTI € Ginapens: aemHednil abo seasTeeanii. Indopsanin, sky obpofinge
HelipoHHA MepeEa, NPeACTARIAETECA ¥ BHINAA] mafaoHiE aKTHRHOCTI - NATTEPHAMEH SETHEHOCTI
(HANpHENAD, NPEICTARNCHHA Jcpesa Mode OyTH DaTTEpHOM AKTHEHOCTI, 1¢ SKTHEHL HedipoHn
ginobpakasoTs 300pakeHds AcpeBa). Takes 4HOM, INAGA0HH AETHEHOCTI € NPCICTAETCHHAMA
eneMeHTiE, wo ofpofasorecs ¥ scpesd. [IpeScTaBncHHE HEGHBIETHCA POSPiTECHHM, SEIID
CINBRITHOMICHHA MI% AXTHEHHMH T3 HCAKTHEHHMH HellpORaMN HEBCIIHEC.

Chnancy B Beiiposuii Mepei - e 38'WEKH MDE Heiipomasp alo MiK HelipoHAME Ta BONOKHAMH,
10 HECYTE 30BHIIIHI BXi.

Heiipon — me oaMHHUOAE, W0 EMxKoHve obuncnceHs. Boxa oTpusye Jadi 3 BXITHOIO wmapy,
BHEOHY M 3 HEH NPOCTi 00MHCICHAR, 8 MOTIM Nepela i HACTYIHOMY HefipoHy.

Procesdings of the Mrmanion St and Technoagy (IST-20075) Nevewder J8-Deceniber 00, 2073 Khardiy, [iraise
EMAIL: evhienu. mamochkai@sre. ua (A 1), andriy yesokBni e us (A. I)
OR.CED: 0049 THKIS- 33584553 (A 1); (0O0-0002-ESAT 993X (A 21

Informarion Systems and Technokogy (IST-2023) Povt 2. Voutk seotios
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Pizsi WHELI] maM'8Ti BHZHAMAOTHCH THM, HE MOXHA OTPHMATH JOCTYN A0 BHBMCHHX MIAONoHIR
BADIPKORO  IBCPTATHCA B0 BXIJHOMO  3patks.  YHKUIA  pOMITHABAHHA  IPA3KIE  O3IHAYAE
knacHdiEYBAHHA EXLIHHX IPatkd Ha JEA KAacH: 3uailoml 3packl Ta penty. Acoliauis mabnoHIB
onucye §YHKWLID AcOLiBAHHA [CEHHX BXiAHHX IPA3KIE 3 MCBHHMH IPpa3kaMi y nas'ary, TobTo
KOMKHA NaM'ATL CRARIAETRSA 3 NAPH EXUTHOMO | GaHaHoro ENXITHOMD IPETEIR.

ACOUIaTHEHL EAM'ATE ¥ HEHIPOHHHX MCPCEEN CTOCYETRCA IXHBOT 3JATHOCTI TAMAM ATOEYEATH Ta
ACOLIBOEATH EXLIHI 231 Wi obpain. Leil TepMin oxonmoe KLIBKA ACMEKTIR

1) mas‘aTe oOpatiE —MCpoEl MOEYTH ZANAM'ATOEYEATH T4 POINIIHABATH KOHKpeTHI obpazn y
BXIJHHX JAHHX, BHARIAKYH Ia0I10HH Ta SK0HOMIPHOCTIS

2) aCOUATHEHC JANaM'ATORYEAHHA — MCPoEl  BUTHORMHWMOTE  imopsmamise 3 mas'aTi,
KOPHCTYHMHCE  MACTHHAMH BXITHHX JaHEN 800 KIHOMOBMMH  COCMCHTAMM, D50 JQOSBOUHE TM
ACOIMEATH BXLIHL J3H] 3 ICBHAMA BIIXOTAMA

3) HABMEHHA 3 VuMMTeneM | 0e3 yuMHTEeAS - Mepesl MOEYTE HABMATHCA 3 VYHTENCM, KOmH
HAAAWTECH NEpH BXLT-EAXL, a60 Oe YT, KOIH BOHH CAMOCTINHG BHARNATL 3KOHOMIPHOCTI B
JAHHX,

4) TCTARACHHA CXOKHX OGPaliE — CHCTEME MOPIEHKE EXUIHI J8HI 3 BIAOMEMH PAIKAMN, 100
Ao3sonEE TH poduTe BECHOEKH 250 NPOrHOIH HA OCHOEL CXOEOCTI.

Mepepara weliporsol acomiaTHEHGT Nau'ATi HAL (HOIHME aropHTMamn 30cpiraHe abnoHiE,
HANPHEAAL, TAGMHIAMA DMOYEY XCO--KOOIE, NONArsE B TOMY, W0 JOCTYO 30 Nas'sTi Moke Oyvre
BLIMOBOCTIKAM M0 EiIHMOCHHES 10 3MiH Bxigeoro madnosy. Jins aconianil mafaoHis e o3Hatae,
W BHXLUIHAE Wwahnos vMoke OyTH CTROpCHEA AN walopy BXiQHMX wabnoHie, AKi ¢ Hailbnsdl qo
BXIJHOTD Ma0a0HY, NPEICTARACHO 1] Hac HARMAHHA.

Heiiposai Mepei MOEYTE 10CHTE cCETHEHO NPAIFOEITH & PISHHMH THOAMHA JAHAX, TAKHMH AK
solpascHEA, IBYK, Bigco, TekeT Tomo. Toal 3 TOSKH 30pY NiIBHICHHA codexTHBHOCTI poboTh
TCHCTOBHX [CHCPATHBHHX CHCTCM BGEAHBMO T3 AKTVAIRHON 3AJ34CH € CAMC A0CTTECHHA
ACOLIATHEHOND THNY NaM" 8T, BUEOpHCTAHEA ACOLATHEHG] NAM'ATI Y MOBHIX MOJEEAN € JOULUTEHIM,
OCKUTEEH L CIIPOLIVE NEPEEIPKY BCOWIANIEH MiK CIOBAMH Ta KOHTCKCTOM M1 HAC rewcpanil TEKeTy.

3. MeTta gocnig¥eHHa | NOCTAaHOBKA 3agadi gocnigMeHHA

NonoeRa seTa A0CAITKCHHA — NOPIBHAHEA JBOX MOBHEX CHCTEM 3 Pi3HHME THIEMH Nau ATI T3
BHABMICHHA JOLUTEHOCTI BHKOPHCTAHHA CAME ACOIEATHEHOT MAM AT B FCHEPATHEHHX CHCTEMAX.
Janasi, #Ki HEOGNIAHO BHEOHETH H1 “ac NPOBCTCHHA TOCTHEHHA:
1) 3maiiTH MOBHY MOACTE, AKA BIAMOELIAE KOHKPCTHHM BHMOTAM J0CALT#CHHE,
1) apanTyeaTH OOpAHY MOBHY MOQCNL ANE pofoTH 3 acONiaTHEHOR NamM ATTH, 10 CTAHOBHTE
OCHOBY [LOCTITHCHASR,
3) meTankHO IAA0KYMCHTYEATH NPOICe po3poixH CHCTEMI,
4) NAroTYEATH A3HI 474 HABYAHHA MOEHOT CHCTCMES
5) NpoBECTH HABMAHHA POIPOGICHAK CHCTEM HA KOHEPCTHHX BXITHHX SAHIX;
) nopiEHATA AEl OTPHMAHI HellpoHHI MEpoKl HA OTHAKOBMX JAHMX 3 MCTOK BHIHANCHHA
cfseKTHEHOCTI BHKOPHCTAHHA ACOUIATHEHO! AN 8Ti.
Hap4aHHA DaHHX CHCTCM EHEOHYEANOCE HA cepepi Microsoft Azure.
Yepes BenHEY KUTLKICTE JAHHN B MATPHUEX, OyI0 BHEHAHO JOUITEHHM POINEPATETATA TN, 1
worg Oyno BHEOPHCTAHO OOHH I3 BHAIE onTaMizami, a case — TPLL
JnA nepesipEd JAHHX CHCTEM BHKOPHCTOEYBANACH METPHES @ocuPdcy, 4 CaMe — NopiBHAHHA
OHIEYBAHHY JRHHX | JaHUX HeilpoHHOT Mopeki.

4. Peanizauin 3agauy aocnigmeHHa

Orpamama cicTema ¢ Tpascopuepon GPFT-1, tofTo cecTemown ana ofSpodsH TeKCTOEMX
NOCAACEROCTC, TAKHX SK ¥ JAEJAHHAY MANIHHHOTO DEPCEIATY Ta ABTOMETHHHOrO pobepyBaHis.
OcHoana iioro 0cobMHBICTE — MEXEHIIM VBN, AKHH EHARARE EZACMOIE'TEKN MIH H3CTHHAMH EXLIHIX
i mixigeax aapd. Mopgens GPT-2 pagopucToBye fransformer aifention, o gac sory ofesTHERD
obpobnaTH BXLAHI A3HI, BPEXOEYHHH BCl D03 B MOCTIB0EHOCTI.
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¥ peIynsTaTi Ml OTPHMATH JBI CHCTCMH: OJHA CHCTeMA 06 apXITeRTYPHIX IMIH, TobTo Mae caili
spHqaiinnil Bng GPT-2, a gpyra cHCTeMa — 3 IMIHCHHM THIOM NaM'ATI, ToODTO OKpIM OCHOBHO!
smogem GPT-2 mac pogaTeoEy MyIETAMOIATRHY “ronosy” exoly. BaockonancHa cHcTeMa Mac Taki
mogaTkoel mapa (1)

Memory output - > Embedding - > Bidirectional L5TM - > Attention Mechanism. (1)

ae Memory owdpal — ERBLA 103aTEOBOL MOJeT Ge3 BUHTCNA, AKA MOBHHHA CTBOMOBATH AcOLianil HA
OCHOR] AETOCOUATHEHOTD MPHHIMOY | NOHORTKEITH obpazy maHmny.

Cnovarky JaHi obpe0ARTRCE CHCTEMOR I8M ATL, JAM BaHi CTHCKAKTECA 33 MOJI0HHM IMICTOM.
Ha nactynmosmy wpoui aposanpasneHa LSTM emxosye pobory 3 JaHumMm  (NporsHoIyBaHHA
NOCAMEHOCT], KIAcHKalia JaHNX, PO3NITHABAHHA IMCHOBIHHY JAHHX, MOIHAYCHHA YACTHH MOBHR),
A H3 OCTAHHEOMY KPolll — BHONPATLCA BOEIHEL TAHHL

¥ peiynsTaTi B0 QEoN poIpolneHn) cHCTEM CTARTATECE OTHAKOEL JANATAHHA (2 Tako® N - rpasu
B Opogeci HagdaseA). Y TpaschopsmcpiE © fMOBIPHICTE HaBCTYOHOMO CAOBL SKON TekcT Oyne
HanmucaHnil 3 Gl 3Ha9cHAEM [IMOBIPHOCTL, TO BIH BRAKACTECH GLALIN NMPAEHAEHHM TAKOE, AKIN0
METPHES TOMHOCTI Byac ERcokoen. TobTo J81 MOJCHI JAH0TE CXOMKY BUIMORIDL, A70¢ TaM, I TOYHICTE
Binnosini Giaeme, To Tas | Kpame TexeT. OEpiM Toro EpaxoEyeTecE 11 BIANOBIIHICTE A0 J3HWX, HA
AKHX CHCTCMA HAEQAMACH.

5. BHCHOBKM

B pciynsTari NpoBcOCHHA QOCHIGHCHHA BHAEMIOCE, 10 ACOLATHEHA NAM'ATE € OCODAHBO
e EKTHEHOK NpH PodoTI 3 JETAHHAME, 3K nepeniadaoTs poSoTy 3 KOHTEECTOM, IHTCPNPETALLN
BEAHKHX OOCATiB indopManil Ta FeHCPamiln 3IMICTY 3 VPaXVEAHHAM noncpetHix ixase. [Tpore
chEKTHEHICTE LLOTO METOIY MOEE BAPIIOBATHCA B IANCHHOCT] Bl KOHEpeTHOl 38734, | geAxi
EARJAHHA MOEYTh GYTH MEHID 9y TIHEHMH 10 BHEOPHCTAHHA SCOUISTHEHOT Nas'ATL

6. Nitepatypa
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NEURAL NETWORKS. GPT TECHNOLOGY. MIDJOURNEY
Mamochka E. 1., student,
Gerasymchuk T. V., Associate Professor,
Kharkiv National University of Radio Electronics

A neural network can be called a program, which is based on the principle of the
brain function.

A neural network is a type of machine learning in which a program works on the
principle of the human brain. No one knows 100% exactly how the brain works, but it
is believed that this is the most approximate but simplified version. The neural network
itself consists of a combination of neurons — layers. There are incoming, hidden and
outgoing layers.

We should note that neural networks can be:

1. Single-layer (perceptron) structure of a neural network. It is a structure of
neuronal interaction in which signals from the input layer are immediately directed to
the output layer, which, in fact, not only converts the signal, but also immediately
outputs a response.

2. Multi-layer (Deep) Neural Network. Here, in addition to the output and input
layers, there are several other hidden intermediate layers. The number of these layers
depends on the degree of complexity of the neural network. It is more like the structure
of a biological neural network.

In addition to the number of layers, neural networks can be classified according
to the direction of information distribution along synapses between neurons, but first

you need to understand what neurons and synapses are.
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A peuron is a unit that performs calculations. It receives data from the input
layer by performing simple caleculations with it, and then transmits it to the next
RELron.

A synapse is a connection between neurons, and each synapse has its own
weight. This is why the input data is modified during transmission. During processing,
the information transmitted by the synapse with a high weight indicator will become
overwhelming.

That is, the result is influenced not by neurons, but specifically by synapses,
which give a set of weights of input data, because the neurons themselves constantly
perform exactly the same calculations. The scales are set in random order. Currently,
neural networks are developing very rapidly, and such systems can be distinguished,
for example, GPT, Midlourney.

Midlourney system is a system for generating images. The user provides the
system with a text or image, based on which another image is generated in accordance
with the request. The system consists of several neural networks already trained on
large amounts of data, performing their own functions for generating, processing, and
improving images.

If the user enters the text, the first neural network converts 1t into a vector (an
array of data), then the diffusion model {used to convert embedding an image into an
image) creates a small initial image, and then the convolutional neural network
performs an improvement (magnification) of the image, which is already ready to be
provided to the user. Four options ave created for such images so that the user can
choose the best option.

The process of generating an image into an image uses only a diffusion and
magnification model. When entering an image and text, the system performs
vectorization of the text and image separately (the image vector is larger and more
important than the text vector) and then, thanks to the diffusion model, it is combined
into a single whole. The improvement process is similar to other options.

The GPT system is a text generation system created by OpenAl. There is such a
version of GPT as ChatGPT, based on the system wersion 3.5. The user enters a
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request, and the system analyzes the text and creates a response based on it and its
knowledge base. Briefly speaking about the principle of operation, we should note that
when generating the text continuation using GPT the following happens:

1. the input text is tokenized into a sequence of numbers (tokens).

2the token list passes through the Embedding Layer and turns into an
embedding list (very similar to word2vec).

3. A positive embedding is added to each embedding.

Unlike recurrent networks, the transformer architecture is not sensitive to the
order of input tokens, that is. even if you mix words in places, the output will still be
the same (permutation invarience).

But in speech word order is very important! To take it into account, | had to
come up with a erutch - positive encoding. This mechanism allows transformers to” see
" the order of incoming tokens.

4.Mext, the list of embeddings begins its journey through several identical blocks
(Transformer Decoder Block).

5. after the list of embeddings passes through the last block, the embedding
corresponding to the last token is Matrix multiplied by the same input, but already
transposed Embedding Layer, and after applying SofiMax, we get the probability
distribution of the next token.

6. from this distribution we select the next token (for example, using the argmax
function).

7. then we add this token to the input text and repeat steps 1-6.

Currently, the development of such systems is bringing humanity closer to creating a
strong artificial intelligence that will help ws solve evervday problems and the
development of humanity as a whole. Neural networks are our future!

Literature:

1. Neural networks by Simon Heikin.
2. Arificial Neural Networks: caleulus-Novotarsky M. A, Nesterenko B. B.
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Question: The best phone is

Generate logic with associative memory

Probability: 0,9386781454086304
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The best phone is actually a very hard thing.startoftext

The best phone is the one that everyone is talking aboutstartof

S  Question: The best phone is
10 Generate logic without associative memory:
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13 The best phone is now!the next iphone you should use is the 1g g with
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16 Question: Apple is better than Android because
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