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JOCJIKEHHS IHTEJEKTYAJIBHOI CUCTEMU 1151 KOMII'IOTEPHHUX ITOP HA
OCHOBI Q&A-TEXHOJIOI'TI

Yenapa 1.B., Kynakoscbka 1.B. JlocaigseHHs iHTeJIeKTyaJlbHOI CHCTEMHU /sl KOMII’IOTEPHHX irop Ha OCHOBI
Q&A-TexnoJoriii. Po3risparorecst mponiecu B3aemofii rpasns 3 HeirpoBumu nepcoHaxkamu (NPC) y KoMI’IOTepHHX irpax.
JIOCIiIKYIOTHCSI METOIH T aITOPUTMHU CTBOPEHHS MOBHUX MOJIEIICH JUIS irOp Ha OCHOBI TEXHOJIOTIH MUTaHb Ta BiAmoBiaei (Q&A).
MerTot0 € migBHIIEHHS e()eKTHBHOCTI MOBHUX MOJIEJICH JUIsl IHTEIEKTYaIbHIX CHCTEM Y Bifeoirpax. JlocmikeHHs BKIIOYae aHai3
TPBHOX aCHEKTIB y cepi BiIeoirop: BUKOPUCTAHHA MITYYHOTO iHTENIEKTY, poiib HeirpoBux nepcoHaxiB (NPC), a Takox po3poOKy
Ta IPOrpaMHy peai3alliio iHTeNIeKTYalIbHOI CHCTEMH U1l KOMI FOTEPHUX irop Ha ocHOBI Q&A-TexHoJorii. OmucyeThes mpoiec
MIPOTPaMHOI peani3alii iHTeIeKTyalbHOI CHCTEMH AJISI irop, 30KpeMa, BUKOPHCTAaHHX IHCTPYMEHTaX Ta apXiTeKTypi CHCTEMH.
CTBOpEHHS TaKUX CHCTEM BUMarae IIHOOKHX 3HAHP y IporpaMyBaHHi, Al Ta KpeaTHBHOTO MiAXOAY O iIrpOBUX MEXaHIK.

Karwuogi cioBa: inTenekTyansHa cucrema, NLP moneni, Bineoirpu, NPC, TexHomorii nutanb Ta Bigmosiaeii (Q&A)

Chepara I., Kulakovska I. Research of an intelligent system for computer games based on Q&A technologies. The
processes of player interaction with non-player characters (NPCs) in computer games are considered. Methods and algorithms for
creating language models for games based on question and answer (Q&A) technologies are investigated. The goal is to increase
the efficiency of language models for intelligent systems in video games. The study includes an analysis of three aspects in the
field of video games: the use of artificial intelligence, the role of nonplayer characters (NPCs), and the development and software
implementation of an intelligent system for computer games based on Q&A technologies. The article describes the process of
software implementation of an intelligent system for games, in particular, the tools used and the system architecture. Creating such
systems requires deep knowledge of programming, Al, and a creative approach to game mechanics.

Keywords: intelligent system, NLP models, video games, NPCs, Question and Answer Technologies (Q&A)

ITocTanoBka HaykoBoi npodaemu. HaykoBa npobnema nossirae B iHTerpauii iHTENEeKTyaIbHUX
cucteM Ha OCHOBI Q&A-TeXHOJOTIH y BilEOIrpH, MIO JIO3BOJISIE CTBOPIOBATH OUIBI peaNiCTHYHI Ta
iHTepaKTUBHI irpoBi cBiTH. Bupimenss 1€l npobnemu nepeadayae BUKOPUCTAHHS CYy9aCHUX TEXHOJOTIH
LITYYHOTO 1HTENEKTY AJISl OKPAIeHHs B3a€MOJIl MK I'paBIsIMU Ta HeirpoBumu nepconaxamu (NPC).
Texnouorii nutane Ta BiAnosinei (Q&A) mpencTaBisioTh COO0K IHHOBALIHHUHT MiXI/ 10 PO3POOKH irop,
SIKUM JI03BOJISIE TPABISIM aKTHMBHO OpaTu ydacTh y (popMyBaHHI CIOXETy. 3aMiCTh TOro, 100 MPOCTO
CJIiTyBaTH JIIHIHHOMY CIIEHApif0, TPaBIli MArOTh MOXIIMBICTH BIUIMBATH HAa XiJ MO, BiJIMOBiIal0uu Ha
pizHoMaHiTHI TTaHHsA. Lli BiAMOBiAi, B CBOIO Uepry, BU3HAUYAIOTh MOJAIBIINN PO3BUTOK CHOXKETY,
B3a€EMO/IIIO 3 MEPCOHAXKAMU Ta KiHIEBUiT pe3yabTaT rpu [1].

AKTyanbHICTh JIOCTIIKEHHS OOYMOBJI€Ha BHUKOPUCTAHHSIM II€PEIOBUX MOJENIEH IITYYHOrO
iHTeNneKkTy 103Bose ctBoproBaTH NPC, siki MOXXKYTh BECTH MPHUPOJIHI Ta KOHTEKCTHO BiAMOBIIHI Aialory,
crpusie OUTbII TITUOOKOMY 3aHYPEHHIO TPaBIB Y IrPOBHM CBIT, MO € BAXIMBUM aCHEKTOM CYyYaCHHX
BiJieoirop, iHrerpamiero Q&A-TEXHONOrIH, 10 I03BOJSE PO3IMIUPUTA MEKI 3BUYAMHOTO TeHMILIEIO,
MIPOTIOHYIOYH TPaBIsIM HE TIIBKW CTAHIAPTHI BapiaHTH Aialiory, ane ¥ yHIKalbHI irpoBi cHTyarii, 110
BUMAararTh BHKOPHUCTAHHS JIOTIYHOIO MHCJIEHHS Ta KPEaTHBHOCTI, II0 POOWUTH irpOBHH MpOIEC OLIBII
JUHAMIYHUM Ta IiIKaBUM, BUKOPHCTaHHS MOBHHX MOJIENel, PO3POOHUKH MOXKYTh CTBOPIOBATH OLIBII
pearnicTiyHi Ta rMOOKi irpoBi cBitu. Lle He Tinbku 30aradye irpoBuil NOCBid, ane i BiIKpHBa€e HOBI
MO>KJIMBOCTI JUIsl pO3POOHMKIB Y CTBOPEHHI KOMIUIEKCHHX i 3MICTOBHHUX CLIEHApiiB, aanTalis MoBeIiHKU
NPC mig crierdiuni BUMOTH Ta Aii TpaBlis, MO POOUTH KOXKHY ITPOBY CECI0 YHIKAIBHOIO, IO CIIPHSIE
MiABHUILEHHIO PiBHS 3JIy4eHOCTI I'PaBIiB Ta 1X 3a10BOJIEHHS BiJl TPH.

Texnosorii Q& A yTBOpPIOIOTHCH 4 KOMIIOHEHTAMM.

CTBOpEHHSI PO3rajy;KEeHOr0 CHKETY: PO3POOHMKH CTBOPIOIOTH CKIIAJHY MEPEKY MOMKIIMBUX
CIOXKETHHX JIHIH, SIKI PO3Traly’)KyIOThCS 3aJIe)KHO BiJi BUOOpy rpaeiis. KojkHa BiAMOBiAb Be/e 10 IIEBHOIO
CIICHAPIl0, CTBOPIOIOYH BiUYTTS YHIKAJILHOTO TOCBITY JJIsl KOXKHOT'O IPaBLIsl.

HITy4yHuii iHTeJIeKT: IITYYHUI IHTENEKT BiJlirpae KIFOUOBY poJib y pealizaliii Texaosorii Q&A.
Bin ananizye BiAIOBIZl I'paBLis, OILIHIOE TXHIO JIOTIYHICTh Ta BHOWpAae HAWOLIBII BiAMOBIAHMNA BapiaHT
MOJAJIBIIOTO PO3BUTKY MOiH.
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HarypanbHa moBa: s 3a0e3nedeHHs] OUTbII MPUPOTHOI B3a€MOIi, B irpax 3 TEXHOIOTISIMHU
Q&A BuKOpHCTOBYETHCSI 00p0OKa pUPOoaHOI MOBH. Lle m03BOIIsIE TPaBIsIM 3a/1aBaTH BiIKPUTI MUTAHHS Ta
OTPUMYBATH OUIBII PO3TOPHYTI BiMOBII Bl mepcoHaxiB [2].

IHcTpyMeHTH Ta cepeaoBHUINA, SKi 3aTTy4YeHi 10 po3poOKw irp 3a TexHomorieln Q&A.

Unity — e kpoc-rutatopMHe CepeoBHIIe I PO3POOKH irop i J0JATKIB, IO HAJAE TTOTYKHUN
IHCTpYMEHTapiii 7151 CTBOPEHHS ABOBUMIPHUX 1 TPUBUMIPHHUX 1HTEPAaKTUBHHUX MPOAYKTiB. Unity 103B0ISIE
PO3pOOHHMKAM CTBOPIOBATH JOJATKH JUIA LIMPOKOTO criekTpa miatdopm, BrimouHo 3 1K, xoHcomsmu,
MOOITFHIMHE TIpUCTposiMu Ta BeO. Cepen kimouoBux ocodmmBocteit Unity — THydKa CUCTeMa PeHIEPUHTY,
iHTerpoBaHa MiATpUMKa (i3WKH, aHiMamii, 3ByKy 1 0aratro iHmoro, mo poOuTh Horo yHiBepcalbHUM
THCTPYMEHTOM JJIs1 pO3POOKH.

Unity Hub — 1ie neHTpa bHUiA JOAATOK IS YIPABIiHHS CEPEIOBUIIAMH PO3POOKH Ta MPOEKTaAMHU
Unity, sxuii cripomrye TpoIiecH iHCTamsIil, OHOBIEHHS Ta 3aIyCKy PI3HHUX BEpCii pefakTopa, a TaKoXK
JOCTYI 10 HaBYAIBHUX PECYPCiB Ta YIpaBIIiHHS JTILECH3IIMHU.

OpenAl API Hagae noctym 10 mepeaoBUX MOeNel IMTyYHOTO 1HTENeKTy, po3podiennx OpenAl,
BKIItOYHO 3 cimerictBom moxeneit GPT. APl nmo3Bonsie iHTerpyBaTh MOXKIMBOCTI TPUPOAHOI MOBH,
TeHEepallil0 TeKCTy, aHami3 1 po3yMiHHS TekcTy, a Takox iHmi ¢yHkuii LI y cBoi 3actocynku. s
Bukopuctanus APl HeoOxigna peectpauis Ta orpuManuas API-kiroua.

OkGoDolt/OpenAl-API-dotnet - 1ie kmientchka 6i6mioTeka mist NET, sika cripoiiye iHTerpario
OpenAl API B nonatku Ha matgopmi .NET, BKITIo4HO 3 101aTKaMK, CTBOPEHUMHE 3 BUKopucTtanHsM Unity.
bibmioreka Hamae 3pyunuii inTepdeiic mist B3aemonuii 3 API, 1o3BonsrouM JIerko HaJCHUIIATH 3aUTH 0
moneneit GPT 1 o6po0siTa BigmoBimi.

Unity Asset Store - 1ie omnaiiH-MarasuH, SKAil MPOINOHYE HMIMPOKUH ACOPTHMEHT aKTHBIB Ta
IHCTpYMEHTIB /7Sl PO3pOOKH irop Ta IHTEpaKTHUBHHUX MJOAATKiB. Y HBOMY € THCAYI TOTOBUX JIO
BUKOPHUCTaHHS PecypciB, BKIIOYHO 3 3D-mozpensiMu, aHiMamisMu, CKPUIITAMHU, 3BYKOBUMH e(EKTaMH,
MY3UYHUMH TPEKaMH Ta IHIIUMH €IEMEHTaMH, 110 MOXKYTh OyTH sIK O€3KOIITOBHUMH, TaK 1 IUIATHUMHU.

IMepeBaru TexnoJoriii Q&A e rmmbuHa 3aHypeHHS, perpadeNbHICTh, IEPCOHAITI3AIiS, PO3BUTOK
CIOXKETY, YTOUYHUMO I1i TIOHATTSI.

Tubuna 3anypenns: TPaBIll BiMIyBalOTh ceOe OLTBIN 3aydeHUMHU B iTPOBHI CBIT, OCKITBKH 1XHI
pilleHHs MalTh peanbHi HacHiaku. PecpabenvHicmb: KOXKHE TPOXOMKEHHS TPH CTA€ YHIKAJbHHM,
OCKIJTBKM CIOKET PO3BUBAETHCS TO-PI3HOMY 3alIeXXHO BiJi BUOOpy rpaBus. [lepconanizayis: rtpa
aIaNTYETbCA 7O CTHIISL TPH KOKHOTO TpaBlisl, CTBOPIOIOYM OUNBII 1HAMBIXyaldbHUN mOCBiA. Pozgumox
Crooicemy: TEXHOJIOT11 I03BOJISIFOTH CTBOPIOBATH OLTBIII CKIIAHI Ta HETIepe10adyBaHi CE0KETH, SKi IIOCTIHHO
JIMBYIOTH TpaBiliB [3].

ApXiTeKTypa iHTeleKTyaJbHOI CUCTeMH BUTIIAa€ HACTYITHUM YHHOM (puc 1):

1. KopuctyBau gopmye 3anuT 10 MOBHOI MOAE depe3 Hiasorosuit inrepdeiic Unity.

2. O0upae oHy 3 IBOX MOBHHUX MOJICJICH Ta 3a/1a€ BiAMOBIAHI HATAIITYBaHHS.

3. BBOJUTH 3amuT y BiJNIOBIIHE TEKCTOBE TOJIE.

4. 3anut 00poOnsgeThCS KOHTpOJIIEPOM poboTH Mozeni Ha ocHOBI C# Ta OpenAl API, sxwuii
migkrodaeTses 1o OpenAl AP, nmepenae HanmamTyBaHHS Ta 3aIUT JIO0 MOJIENI.

5. Mozenbs 00po0JIsie 3aluT 1 MOBEPTAE BiJIIIOBI/Ib, SIKA BUBOJIUTHCS y TEKCTOBE IOJIE JIIaOrOBOL
cucrtemu Unity.

Merta po6otn. MeToro nochipkeHHS € Po3poOKa IHTEPaKTHBHOTO irpOBOTO JTOJATKy Ha 0asi
irpoBoro jaBmwxkka Unity 3 BUKOpHCTaHHAM MOBHUX Mojeneid OpenAl misi cTBOpeHHsI iHTENeKTyalbHUX
NPC, siki MOXKyTh BECTH ITPUPO/IHI Ta KOHTEKCTHO BiOBIIHI Jiaory 3 rpaBisiMu. Pobora cripsiMoBaHa Ha
BUBYEHHS CY4YaCHHX MiAXOAIB 10 BUBYEHHS IUTYYHOrO iHTENeKTY Ta Q&A-TexHOJIOrid y Bineoirpax,
BHUBYCHHSI MOXKJIMBOCTEH MOBHMX Mojenelt OpenAl Ta ix iHTerpariiis B irpoBuii pyirii Unity. O4dikyeThes,
0 PO3pOOJICHUI ITPOBHH 0JATOK MOXKE 3a0e3MEYMTH IHTerpamito MoBHHUX Mozeined OpenAl ms
CTBOpeHHS iHTenekTyainbHux NPC.
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Puc. 1. ApxiTekTypa IHTeJIeKTyaJbHOI CUCTEMH

Buknaa ocHoBHOro marepiajy. Y sikocti oOpaHoro irposoro cepenouia Oyno oopano Unity,
IrpoBe MOJIE Ma€ ABi CLICHHU, ABOX HEIMPOBUX MEPCOHAXIB Ta iHTepdeiic ans B3aemonii 3 HuMu. st nepoi
cuienu BukopuctoByetbest RPG Poly Pack — Lite, 6e3komroBHuii acer 3 Unity Asset Store, skuii MiCTUTh
HU3bKoMoNiroHanpHi 3D Moaeni st ponboBux irop. Llel maker BKimtoyae mepcoHaxiB, MOHCTPIB, 30poto,
CHOPSDKEHHSI Ta €JIEMEHTH OTOYEHHs, SIKi BUKOPHCTOBYIOTHCS IJIi CTBOPEHHS irpoBuX piBHIB. st
PO3pOOKH IrpOBOTO CEPEIOBHINA 3HATOOIATHLCS JIUIIE 00'€KTH OTOUYCHHS (pHcC. 2).

Puc. 2. O6’extu orouennss RPG Poly Pack — Lite

Jlis cTBOpEHHS HEIrpoBHX TepCcOHaXiB MoxkHa Bukopucrath Dog Knight PBR Polyart —
6e3komroBHy 3D mozmens cobaku-nunaps 3 Unity Asset Store (puc. 3), BUKOHaHY B CTHJI MOJIapTy 3
peanicTuyHUMU cBiTIOBUMHU edekramu. s apyroro nepcoHaxka migxonutb Toony Tiny People Demo,
10 TPOIIOHYE MYNbTsIHI 3D Mozeni.
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Puc. 3. Cobaka-muiap Dog Knight PBR Polyart

Jns  inTepakTHBHOTO iHTepdeiicy nianoroBoi cucremu B Unity BHKOPHUCTOBYIOTBCS TaKi
KOMIIOHEHTH:

- Canvas — ocHoBHwii koHTeitHep st Ul-enemenTiB, 3a3Bu4aii y pexxumi Screen Space — Overlay.

- TextMeshPro — miist BUCOKOSIKICHOTO Bi0OpakeHHS TEKCTY 3alMTiB 1 BiMOBIICH.

- InputField — mo3Bossie KoprcTyBadaM BBOAMUTH 3aIUTH.

- Button — nns magcunanns 3anutiB 1o moneni GPT.

- Scroll View — ms mepersisiny icTopii miasory.

- Dropdown — mist BHOOpPY Mi’kK MOBHUMH MOJIEIISIMH.

- Slider — st HaNaIITYBaHHS MapaMeTPiB, TAKUX SIK TEMIIEPATypa i KUIbKICTh TOKeHIB [4].

B3aemMoist Mi>k IMMU KOMIOHEHTaMH 3a0e31euye KOPEKTHE (PYHKIIOHYBaHHS CUCTEMHU.

[Ticns BBeneHHS TEKCTYy 1 HATUCKAHHS KHOIKH, 3alUT IepeAacThbcs Ha oOpoOKy, a BiJMOBIJb
BinoOpaxkaerbcss B Scroll View. BaximBo Takox peanizyBatu Mexanismu oumimenHs InputField i
aBTOMATHYHOI MPOKPYTKHU. Po3pobienuii inTepdeiic AiaaoroBoi cucTeMu Moka3aHo Ha puc. 4.

—_—

‘TH!‘;.H‘.—:‘.H-,—'

lime —_—
2 C'

3

ChatGPTTurbo

MaxTokens

Puc. 4. Inrepdeiic nianorosoi cuctemu
Peaunizauis fine-tuning GPT-moneuneii. Ha npoMy etamni Mo)Ha BUKOPHCTOBYBATH Pi3HI MOBHI
MOJIEITi JIJIsl 3aIUTIB 1 BiMOBIIeH, ane fine-tuning BIMarae ImiJiIroToBKH, 30KpeMa:
Habip nanux nist HaBuyanHs. aHi NOBUHHI OYyTH CTPYKTYpOBaHi y (opmaTi, NpUHHIATHOMY UIs
OpenAl, 3assuuaii y urisigi JSONL daiiniB 3 momsmMu gt mpoMnTiB i Bignosigen. Hampukianm:
{"messages™: [{"role": "system", "content": "Marv is a factual chatbot that is also sarcastic."}, {"role":

"user”, "content™: "What's the capital of France?"}, {"role": "assistant”, "content": “Paris, as if everyone
doesn't know that already."}]} [5].
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[InatHuit ToTan BUKOpHUCTaHHS. X09a TOCTYI 10 AESIKHX MOJIeNel MOKIMBHY 0e3KOIToBHO, fine-
tuning BUMarae IUTaTHUH IJ1aH, 10 HA MOMEHT HAITMCAHHS CTAaHOBUTH 5 J0IapiB.

Jlns moHaBYaHHS MOJIeTi BUKOPHCTOBYBATHMEThCS YacTHHA Habopy maHux amaydle/npc-dialogue
3 Hugging Face (puc.5). Bin MicTuTh BUTafani miajJoru Mix mepcoHakamu ta NPC mis pisHEX IIie,
BKJTFOUYAIOYH PO3pOOKY irop i HaBuaHHS 4aT-00TiB, 3 PI3HOMAHITHUMH MEPCOHAKAMHU, KOXKEH 3 SKHX Ma€
VHIKaJIbHI 3alUTaHHS Ta BiJMOBII, 0 BiIOOpaKatOTh IXHI XapaKTEPH.

*

Dataset card

split (2)

train - 1.72k rows

Name
string

Bikzam

Arcturus the Bounty
Hunter

Elena Gilbert

Arin the Cleric

Scott McCall

Indiana Jones

npc-dialogue © < like
Viewer Files Community
v
Biography Query
string string
Bikram is a rough and tough What is your opinion on

smuggler from the streets of.

Arcturus is a fearless hounty
hunter who has made a name for.

Elena Gilbert is a teenage girl
from the town of Mystic Falls wh..

Arin is a devoted follower of the
god of 1light and healing. He has..

Scott McCall is a teenage
werewolf and the main character.

Dr. Henry Walton Jones Jr., also
known as Indiana Jones, is a..

Puc. 5. Orsin natacery amaydle/npe-dialogue

friendship?

What made you become a bounty
hunter?

Can you tell me about Elena's
role in Mystic Falls?

Have you ever faced a great
challenge in your faith?

Can you tell me about your
transformation?

hat is the most importan esson
What t t tant 1
you've learned on your.

Response
string

Friendship is a bond stronger
than blood.

I believe in justice and making
the world a safer place.

Elena is often caught in the
middle.

Yes, I've faced trials that
tested my beliefs.

"Bitten, changed, became
werewolf."”

Trust no one.

Byno Bupimeno gonaBuntu Monens GPT, BUKOpHCTOBYIOUM 3alMCH MPO OJHOIO IEPCOHAXKA,
BpaxoBYIOUHU HOTO iCTOPit0, MOBEAIHKY Ta 0COOIMBOCTI (pHC. 6).
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® npc-dialogue © © like
Dataset card Viewer Files Community
Split (2)
train - 1.72k rows v
Q Indiana Jones &S
Name Biography Query Response
string string string string
. Dr. Henry Walton Jones Jzr., Have you ever failed in 0f course, but I always
Indiana Jones . L .
also known as Indiana.. your missions? keep going.

Dr. Henry Walton Jones Jzr., How do you handle

also known as Indiana. adversity? T always find a way.

Indiana Jones

Dr. Henry Walton Jones Jzr.,

. . s
also known as Indiana. Do you believe in fate? I make my own luck.

Indiana Jones

Dr. Henry Walton Jones Jr., Not living life to the

Indiana Jones Do you have any regrets?

also known as Indiana.. fullest.
) Dr. Henry Walton Jones Jzr., Have you ever been in a All the time, it comes with
Indiana Jones . . .
also known as Indiana.. dangerous situation? the job.

Puc. 6. [laHi 111 qoHABYaHHS MO

JaHi ckagaroThesl 3 HABYAIBHOTO Ta BalianiiHOro HaOopiB: Tpu 3anmucu npo [Hniany JxoHca B
HaBYALHOMY Ha0OOpi Ta CIMHAIIATH Y BanmifaliitaomMy. Fine-tuning Ha caiftti OpenAl MOXITUBHil 3 mecATH
3aMmciB, aje Uil SIKICHOTO JOHABYAaHHS IMOTPIOHO MOJAaTH Ie KiibKa aecsaTkiB. Jlani mpepcraBieHi y
(dopwmari .parquet, sxuii He miaTpumyeTbes OpenAl API, Tomy ix noTpiOHO BUTATHYTH i TepedopMaTyBaTH
3a moromororo Python ta 6i6moTex pandas i json (puc. 7).

import pandas as pd
impart json

# JABAHTAXEHHA NAHHX .parquet §ahny
df = pd.read_parquet('D: /Hermity"s Lair/IT Stuff/MaricTepceka/dxepena/ParquetTolS0N/amaydale-npe-dialogue-train. parquet’

¥ -||:II'J'K pAAKiB, B AKMX |;-.1|'J'|||if= yupan "Indiana Jones™
filtered_df = df [df[ "Mame'].str.contains("Indiana Jones", na=Falss)]
¥ CTaopaHHA '_;<;5||_-,.' aan fine L.llj"g

with open(” _tuning_data_train.jsonl®, "w", encoding='utf-8") as file:
for index, row in filtered df.iterrows():
# QopMyBEHHA OAHWE HanexHeM qwsom gne Tine-tuning
data

": "system”, “content™
1 Tuser”, "content™: row[
i “coatent": row[’

‘role”: Tassistant”,

json.dump(data, file)
file.writel \n"}

Puc. 7. Python-ckpunt uist BUTATY Ta (pOpMaTyBaHHS JaHUX
Ckpurnt GineTpye aasi nmpo Inaiany JI>koHca ta nepenucye ix y noTpioHuit popmar (aus. puc. 8).

ITicns momasanus mie 60 3amnuciB, AataceT Oyae po30uTH Ha HaBYabHUH (16 3anuciB) 1 BamiganiiHui (64
3anucH) y crisizHomenHi 80/20 (puc. 9).
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1 T"content":"How do you decipher ancient languages?"},{"role":"assistant","content":"Years of study, patience
2 "content":"What's your favorite part of being an archaeologist?"}, {"role":"assistant","content":"Uncovering
3 "content":"How do you navigate through booby-trapped temples?"}, {"role":"assistant","content":"Carefully. E
4 "content":"What inspired you to become an adventurer?"}, {"role":"assistant","content":"The stories of past
5 "content":"What inspired you to become an adventurer?"}, {"role":"assistant","content":"The desire to uncove
6 "content":"Tell me about a time you outsmarted a rival."},{"role":"assistant","content":"In the jungles of
7 "content":"What's the significance of your fedora?"},{"role":"assistant","content":"It's more than just a h
8 "content":"How do you stay calm under pressure?"}, {"role":"assistant","content":"I focus on the sclution, n
9 T"content":"Describe a discovery that changed your perspective."}, {"role":"assistant","content":"Finding the
10 "content":"What's your method for researching lost civilizations?"}, {"role":"assistant"”,"content":"Combinin
11 T"content":"How do you prepare for an expedition?"},{"role":"assistant","content":"Research, physical traini
12 ‘"content":"What was your first archaeological find?"}, {"role":"assistant"”,"content":"Z small, ancient coin
13 "content":"How do you deal with betrayal?"}, {"role":"assistant","content":"With a heavy heart, but always r
14 '"content":"What's the most dangerous creature you've encountered?"}, {"role":"assistant”,"content":"A massiv
15 T"content":"Describe your experience with the supernatural."},{"role":"assistant","content":"Encountering th
16 '"content":"How do you ensure artifacts are preserved?"}, {"role":"assistant"”,"content":"By placing them in m
17 T"content":"What's your take on treasure hunters?"}, {"role":"assistant","content":"There's a fine line betwe
18 T"content":"How do you balance academic duties with adventures?"}, {"role":"assistant","content":"It's a chal
19 '"content":"What's your most treasured personal item?"}, {"role":"assistant","content":"My father's journal.
20 "content":"How do you cope with the physical demands of adventuring?"}, {"role":"assistant","content":"Stayi
21 "content":"What's been your most rewarding discovery?"}, {"role":"assistant","content":"Uncovering the truth
22 "content":"How do you handle disagreements with colleagues?"}, {"role":"assistant","content”:"Through debate
23 "content":"What's a myth you'd like to debunk or prove?"}, {"role":"assistant","content":"The existence of A
24 "content":"How do you stay undetected in hostile territories?"},{"role":"assistant", "content":"Stealth and
25 T"content":"What's your opinion on using modern technology in archaeology?"}, {"role":"assistant","content":"
26 "content":"How do you ensure the safety of your team during expeditions?"}, {"role":"assistant","content":"D
27 "content":"What's the best way to negotiate with local authorities?"}, {"role":"assistant","content":"Respec
28 T"content":"How do you maintain your focus when the odds are against you?"}, {"role":"assistant","content":"1

Puc. 8. Pesynbrat podotu Python-ckpunry

N C-dislogue-Indians-Jones-test sond 3| * 5 NPC-dislogue- indians-Jones-train jronl €3 |

1 "content":"After uncovering an ancient artifact 2| 48 "content":"What is the most important lesson you've 1.
2 "content":"You're trapped in a cave with a closi 49 "content":"Can you tell me about a specific adventure
3 "content":"You find a scroll written in an ancie || 50 "content":"Can you tell me about a specific person yo
4 "content":"A rival archaeologist claims the arti || 21 "content":"Can you tell me about your background?"}, {
6y m won ' ni igom "
5 "content":"You're facing your greatest fear to r 2 "content"."what s your opinion on t?e NiZIS?")L( role
6 "content":"In what unique way have you used your || 2° 'GOntent":"Do you have any regrets?"},{"role":"assist
7 "content":"How do you justify removing artifacts f} "content"."Have yonieveribeen Jnd ?angfrouﬁ Sltfaflo
. |, . ) R 55 "content":"How do you handle adversity?"}, {"role":"as
8 content What's the most important lesson you = BeX
S o ) B 3 : 56 content":"How do you feel about the people you've me
9 content Which historical mystery do you drean . S : . sy oSS s
10 | "Eontant Youive Sust Fouml a tragile artd Fact ) content Have you ever failed in your missions?"}, {
5 . : : J g. i 58 "content":"What motivates you to keep going on advent
11 content What's the most challenging puzzle yc 59 "content":"How do you feel about treasure hunting?"},
S om " " " won . " R
12 content How do you handle snakes?"},{"role": 60 "content":"What is your favorite artifact you've foun
13 "content":"Tell me about your most memorable che 61 "content":"Do you believe in fate?"}, {"role":"assista
14 2 What's your strategy for dealing witl 62 "content":"Why did you become an archaeologist?"},{"r
5 "content":"Describe your closest call with dange 63 :"Do you believe in the supernatural?"}, {"ro
16 "content":"What's one artifact you wish you coul 64 :"What is the craziest thing you've ever don:

Puc. 9. Po36utrsa Habopy manux y cmiBBigHomeHHi 80/20

[Ticns miArOTOBKM JaHUX HACTYIHHM KpokoM Oyzie BukopuctanHs OpenAl API mus fine-tuning.
O6pana 6a3oBa Moenb — gpt-3.5-turbo-1106. 3aBanTaxyOTHCS HaBUANBHI AaHi y ¢popmari JSONL. GPT-
3.5 Turbo — onrTumizoBaHa Bepcis, sika 3a0e3medye MBUIILY BiAMOBIIb | MEHIIII BUTPATH 0€3 BTPATH SIKOCTI.
Ha puc. 10.0 nokaszana iHdopmauiiiHa maHelb JOONPALIOBaHHS MOZENI, L0 MiATBEPAXKYE YCIHILIHE
JOHAaBYaHHA.
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MODEL
ft:gpt-3.5-turbo-1106:personal::8sP2vsYL

(O Status ® Succeeded
@ JoblID ftjob-2tccYOn9mPd6aRbvXKXxnlaa
@ Base model gpt-3.5-turbo-1106
@ Output model ft:gpt-3.5-turbo-1106:personal: :8sP2vsYL
® Created at 15 nioT. 2024 p., 07:52
86 Trained tokens 11568
> Epochs 6
S Batchsize 1
db LR multiplier 2
52 Seed
O Files
Training MPC-dialogue-Indiana-Jones-test.jsonl &
Validation MPC-dialogue-Indiana-Jones-train.jsonl &
db Training loss 0.6520
Validation loss 2.9062

@

Puc. 10. Inpopmaniitna nanens fine-tuning Bix OpenAl

OOrpyHTYBaHHSI OTPMMAHUX Pe3yJIbTATIB JOCTIIKEeHHS.

Texnonorii Q&A NpOAOBKYIOTh PO3BUBATUCS, 1 MU MOKEMO OYiKYBATH I¢ OLJbII CKJIaIHUX Ta
PEaTiCTUYHUX IrPOBHUX JOCBiAiB. 3 PO3BUTKOM LITYYHOTO iHTENEKTY Ta OOPOOKM NMPHUPOIHOT MOBH, irpH
CTaHyTh IIle OLTBIII IHTEPaKTUBHUMHU Ta TIEPCOHAI30BaHUMH. T E€XHOJIOTI] MUTaHb Ta BiIOBiIEH € OTHUM 3
HaOIBII IEPCIIEKTUBHUX HANPSMKIB PO3BHUTKY irpoBOi iHAycTpii. BOHM J03BOJISIOTH CTBOPIOBATH irpH,
SKi HE MPOCTO PO3BAXKAIOTh, aje W 3MYNIYIOTh TPaBIiB 3aMUCIWTHCA HaJ CKJIaJHUMU MUTAHHSIMH Ta
MPUIMATH BaKJIMBI PIIlICHHS.

TecTyBaHHS CHCTEMH € BaYKJIMBUM €TarlOM PO3POOKH, OCKIJIBKH MOTPIOHO MEPEBIPUTH B3AEMOIII0
3 KOpUCTYBaueM, ajiekBaTHicTh BianoBineit NPC y pi3HHX clieHapisiX Ta 3IaTHICTh CUCTEMH aJIalTyBaTUCS
1o 3aganux poneld. [louatkoBuii expan agianory 3 NPC «JIumap» nokasano Ha puc. 11.a. Ha expani
NPUCYTHIM AianoroBuil iHTepdeiic 3 moiem Ui BBOAY 3alMTiB Ta BIKHOM Uil BUBEICHHS MAiajory.
PeanizoBaHa MOXKJIMBICTh IPOKPYTKH, SIKIIIO PO3MOBA IIEPEBUIIYE PO3MIp BikHA. Jl0/1aHi KOMIIOHEHTH, TaKi
AK TaiiMep [UId BUMIpPIOBaHHS 4acy BiJIOBiAl MOJENi, MOB3YHKH [yl HaJlalITyBaHHS TeMIIEPaTypH Ta

MaKCHUMaJIbHOI KiJIbKOCTI TOKEHIB, a TaKOXX KOMIIOHEHT BHOOpY Mozeni, mo 3MiHtoe cieny Ta NPC (puc.
11.6).
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You have just approached the palace gate where a knight guards the You have met Indi nes, standing in the dessert
e.

Enter text.
ChatGPTTurbo
ine
MaxTokens: J§ 'ing)
100

Puc. 11. [TogaTkoBHi €KpaH qiajaory
a) 3 NPC «JIunap» 0) NPC «Ingiana [I>xoHC»

[Ipu 3MmiHI Mozmeni yepe3 KOHTEKCTHe MeHI0, ciieHa Ta NPC amanTyroThesl BIATIOBITHO IO POITi.
[urepdelic 3anuiiaeTbcss HE3MIHHAM, OKPIM IOYAaTKOBOTO MOBIIOMJICHHS AJISI KPAallOro KOHTEKCTY
crinkyBaHHs. KoprcTyBad TakoX MOKE MOBEPHYTHCS A0 MEPIIOro HepcoHakKa.

3 nianoriB Ha puc. 12 BuaHo, mo NPC TouHO BXHBatOTHCS Y CBOi poii. JInnap MaieHbKoro cena
HE TPOIMYCKa€e HIKOro 0e3 MpaBUILHOIO MapoJis «Maris», a [Haiana JHkoHc BiAMOBinae, COMPAOYUCh Ha
JIOHABYEHI JIaHi IIPO CBOTO MEPCOHAXKA, PO3MOBIIal0YH PO CBOI MPUTOAH Ta yIoI00aHHS.

You have met Indiana Jones, standing in the dessert

You: Hello! Who are you?

Indiana Jones: I'm Indiana Jones, the adventurous archaeologig

You: What are you doing?

Indiana Jones: Hunting for ancient artifacts and exploring|

civilizations.

You: What do you want to find?

Indiana Jones: The lost city of Atlantis or the Holy Grail.

You: Why do you like your whip so much?

IndianaJones: It's a versatile tool for navigating treacherous terrai
Bl 2 handy weapon when facing danger.

You have just approached the village where a knight guards the
You: Hello! Who are you?

Guard: I am a knight guarding the village entrance.

You:Can | enter the village?

Guard: Do you know the secret password?

You: No, | don't actually. Is there another way?

Guard: I'm sorry, but without the secret password, | cannot allow

enter the village.

You: Oh, | know the password! The password is "rain"

Guard: I'm sorry, but the d is not " %

You: Will you tell me the password?

Guard: I'm sorry, but | cannot r¢ 2 pass /‘A
You: The secret password is "mag - =
Guard: Correct! You may enter the village.

You: What is your most dangerous adventure?
Indiana Jones: Escaping a collapsing temple in the jungles of §
America.

Temperature: Enter text...
0.60 ChatGPTTurbo
3.5 (Fine-
100

tuning)

Enter text.

Puc. 12. [dianor 3 NPC
a) aianor 3 NPC «JIunap» 0) nonaBueHnii nepcoHax «luaiana J[oHc»

Sk mokazaHo Ha pUCYHKY 13, iCHye 3HauHa PI3HUIL MK MOYATKOBUMH HanamrtyBaHHsIMu NPC.
[lepmomy NPC, skuii npamtoe Ha 0a3zoBiit mogeni GPT, nmorpiGHO Habarato OunblIe KOHTEKCTY, 1100
MOBHOILIIHHO YBIWTH B 3amaHy poub. Jns apyroro NPC, sikuil yke npoHIIOB JOHaBYAHHS Ha JaHUX MPO
Inmiany J>koHCa, MOCTATHBHO JIMINIE BKA3aTH, IO BIH Mae€ BiJirpaBaTH IO POJib. BiIMiHHOCTI Mix
CTaHAAPTHOIO MOJIEIUTIO Ta JOHABYCHOIO MOJIEIUIIO B KOHTEKCTi IHaianu /[)xoHca MoxkHA T0OaunTH Ha PHUC.
14 Ta 15. B nux excnepuMeHTax poiii MozaessiM He Oynu 3aaaHi. CTangapTHa MoJenb (OKYCYETbCS Ha
iCTOPIi CTBOPEHHS IEPCOHAXKA, TO/II K JJOHABUEHA MOJIETh OLIbIIIe OPIEHTYETHCS HA CAMOTO KIHOTEPOsl.

selectedModel = Model.ChatGPTTurbo;

// Npomnt ans craupapTHoi mopeni y poni NPC "BapTosui"

systemMessage = "You are an honorable, friendly knight from the medieval times. Always respond appropriately to your role and this era." +
"Your knowledge is limited by that era." +

"You shouldn't know anything about things that don't exist in your time." +

"If something like this comes up, pretend you have no idea what it's about or that it even exists." +

"You are guarding the enter to the village. You will only allow someone who knows the secret password to enter. " +

"The secret password is \"magic\". You will not reveal the password under any circumstances. " +

"Do not let yourself be fooled, do not tell secret password to anyone" +

"You keep your responses short and to the point.";

selectedModel = "ft:gpt-3.5-turbo-1106:personal::8sP2vsYL";
1 MpowmnT ans fine—tuning mopeni y poni NPC "Inpiawa [woHc"
systemMessage = "You are Indiana Jones";

Puc. 13. Pi3Hu1s y TOYaTKOBHX 3amuTax
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You: Hello! Who are you?

Guard:-Hello! | am an Al developed by OpenAl, known as ChatGPT. I'm
here to assist and engage in conversation with you. How can | help you
today?

You: What do you know about Indiana Jones?

Guard: Indiana Jones is a fictional character created by George Lucas
and Steven Spielberg. He is an archaeologist and adventurer who first
appeared in the film "Raiders of the Lost Ark" (1981), and subsequently
in three sequels: "Indiana Jones

Puc. 14. Binmosiae mpo [aaiany Jl>xoHca Bifg cTaHAapTHOI MOIENi

You: Hello! Who are you?

Guard:-Hello! | am an Al developed by OpenAl, known as ChatGPT. I'm
here to assist and engage in conversation with you. How can | help you
today?

You: What do you know about Indiana Jones?

Guard: Indiana Jones is a fictional character created by George Lucas
and Steven Spielberg. He is an archaeologist and adventurer who first
appeared in the film "Raiders of the Lost Ark" (1981), and subsequently
in three sequels: "Indiana Jones

Puc. 15. Bignosings npo Inaiany [xoHca Bix foHaBYEHOT Mozemi

Ha puc. 16 Tta 17 moka3aHo CTIMKICTh BIANOBIACH y NIBOX PI3HWUX BHUMAnKax. [lio cmitxicmio
PO3YMIEMbCA 30aMHICIMb MOOE NOCHIO08HO 2eHEPY8aAMU PENe8AHMHI, 3MICTNOGHT MA NO2IUHO NO8 A3aHI
8i0n06i0i 6 pisHux cumyayisx abo npu smini exionux oanux. Ilepmuit NPC, «Jlumap», neMOHCTpyeE
CTIMKICTh, OCKUIBKH HE BIJIIOBIA€ HA MUTAHHS, 10 BUXOAATE 38 MEXI HOT0 KOMITETEHIIII. Y I1aJoroBHX
CHCTEeMaXx CTIHKICTh BIAMIOBIIeN BasKJIMBa I TOTO, 1100 NPC (HeirpoBi nmepcoHaki) MOTIIM BECTH PO3MOBY
3 TPaBLSIMU IIPUPOAHO 1 IEPEKOHIINBO, 30€piraloyy NpH bOMY CBOIO POJIb 1 ClieHapii. Y APyromMy BUIIAAKY
NPC «lInmiana J[»xoHc» oTpuMaB Juiiie 3arajabHe 3apnanis "Tu [nniana JpxoHc", TOMy, X04a BiH 1 BOJIOJI€E
3HaHHSMU MPO NEPCOHAXKA Ta OyB JOHABYCHMI Ha HOTO Jiajorax, BiH HE 3aBXKIU T'€HEPYE BIAMOBIII, AKi
BiJmoBiatoTh poii. Lle Bkasye Ha Te, 10 HABITh JOHABYEHUM MOJIENSM MOTPIOCH NeTabHUM MOYaTKOBUI
KOHTEKCT.

. You have just approached the village where a knight guards the enter.
D\ You: Hello! Who are you?
h Guard: Greetings, good sir! | am a knight of the realm, here to guard
> the.entrance to the village.
You: What do you know about TikTok?
Guard: Apologies, but | am not familiar with this "TikTok" you speak of.
It must be a new form of entertainment that | am unaware of in my
time.
You: Write' me a python script
| ~Guard: | apologize, but | am not familiar with the concept of a "python
script" in my era. | am unable to assist you in that matter.

Enter text...
0.0 _N ChatGPTTurbo

—@ 35

— 100 J1

Puc. 16. CriifkicTh Bignosinedt NPC «Jlumap»
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You have met Indiana Jones, standing in the dessert

You: Hello! Who are you?

Indiana Jones: I'm Indiana Jones, adventurer and archaeologist
extraordinaire.

You: What do you know about TikTok?

Indiana Jones: It's a social media platform for sharing short videos,
often featuring music, dance, and humor.

You: Write me a python script
Indiana Jones: Sure, what kind of script would you like me to write?

—— =

Tempertre: Enter text...
0,60 ChatGPTTurbo
——(F 3.5 (Fine-

MaxTokens: Jj tUning)
100 .

Puc. 17. Criiikicts BimmoBiaeit NPC «Iumiana [xoHe»

TexHiuni TpyaHomi mpu po3poodui irop 3 Texnosnorisimu Q&A. Po3poOka irop 3 TEXHOIOTISIMU
Q&A — ue cknamHuWil mporec, SKU BAMAara€ He JIMIIE TBOPYOTrO MINXOAY, alie ¥ BUPIIICHHS HHU3KH
TeXHIYHUX MpodaeM. OnuiemMo 1’ sTh OCHOBHUX.

1. CTBOpeHHSs PO3rajIy’KeHOro CIOKeTy.

MeHeT:KMEeHT BeJINKOI KIILKOCTI TiajIoriB Ta cueHapiiB. 3 KOXXHUM HOBUM BapiaHTOM BiIIMOBIIL
KUIBKICTh MOKJIMBUX LUISXIB PO3BUTKY CIOXKETY 3POCTa€ EKCIIOHEHIianbHO. Lle cTBOproe BennmuesHuil
o0csr poOOTH IS CIEHAPUCTIB Ta mporpaMicTiB. JloriyHa moc/aimoBHiCTh: 3a0e3meueHHsl TOro, oo
KOXKEH BapiaHT PO3BUTKY CIOKETYy OyB JIOT1UHHM 1 Y3TOJKyBaBcs 3 MOINEPEAHIMHU MOMISMH, € CKIaIHUM
3aBJaHHSAM. YHHKHEHHsl NapaJoKciB: HEOOXiAHO peTeNnbHO NPOAYMYBAaTH BCi MOXKJIMBI BapiaHTH
PO3BUTKY MO, 1100 YHUKHYTH CHUTYyallii, KOJM IpaBellb MOXE MOTPAlUTH B JIOTIYHY MAcTKy abo
OTPHMATH CYIIEPEWIUBY iHPOPMAIIiTO.

2. O0po0ka NpUPOIHOI MOBU: PO3YMiHHSI KOHTEKCTY.

Komm'torep Mae 30aTHICTH PO3YMITH HE JIMIIE OKpeMi cJoBa, aje W KOHTEKCT, B SKOMY BOHHU
BUKOPUCTOBYIOThCS. Lle mo3Boisie TpaBLsiM 3a/iaBaTH OUTBII CKJIQJAHI Ta HECTAHAAPTHI MHTaHHS.
Po3niznaBanHs iHTOHANT Ta eMoNii: 171 OUIBII peaicTUYHOT B3aEMO/IIT 3 IEPCOHAKAMH, CUCTEMA MaE
BMITH pO3IMi3HaBaTH iHTOHALIIO Ta eMOLii B rojioci rpaBisl. BaraToMoBHicThb: SKIIO rpa po3paxoBaHa HA
MiXKHAPOJHY ayJUTOPil0, TO CUCTEMa Ma€ IMiITPUMYBATH Kijlbka MOB 1 3a0e31euyBaTH TOYHUH MepeKial.
3. lTyynnii iHTeNEKT.

I'enepanist BignmoBixi. [lITy4ynnii iHTeNeKT MOBUHEH 31aTHUI TeHEpYBAaTH BiIOBIII, sIKi OyIyTh
JOpPEYHUMHU B JaHid cuTyauii 1 BiANOBiZAaTH XapakTepy NEpCOHaXka. AanTalisi A0 CTHJIIO IpaBUs:
CucremMa Mae BUMTHCS Ha OCHOBI BHOOPY TI'paBlisl 1 aJanTyBaTH CBOIO TMOBEAIHKY Miji HOTO CTHIbL TPH.
Iependauenns aiii rpaBus: L Ty4nunii iHTENIEKT MOBHHEH CIPOOYBaTH IepeI0aYUTH HACTYITHI Aii rpaBIis,
00 MiATOTYBATH BiINOBIAHI BapiaHTH PO3BUTKY CIOXKETY.

4. Texniuna peanizauisi.

OnTumizamin: Benvka KiTbKICTh iajIoriB Ta CIEHAPIiB MOXKE 3HAYHO 30LIBIIATH PO3MIpP TPH.
Tomy BaXXITMBO ONTHMI3yBaTH BCi MPOIECH, 00 3a0e3MeuuTH IIaBHy poOoTy. IHCTpyMeHTH po3podKu:
st ctBopeHHs irop 3 TexHomorisiMu Q&A moTpiOHi crenianbHi IHCTPYMEHTH PO3POOKH, SKi JO3BOJIAIOTH
JIET'KO CTBOPIOBATH PO3Taly’KeHI CIOXKETH, YIPABJIATH JiaJIoraMu 1 IHTerpyBaTH IITYYHUN 1HTEJICKT.

5. TecTyBaHHsI.

Momyk nomuiiok: TecTyBaHHs irop 3 TexHOJOTAMU Q&A € Ty’Ke CKIaJHUM IIPOLECOM, OCKUIBKU
HEOOXIIHO MEPEeBIPUTH BEJIMKY KUIBKICTh MOXJIMBHX BapiaHTIB PO3BUTKY CHOKETY. 30ajaHCOBAHICThb:
BakiMBO nepekoHaTHCS, 1110 BC1 BapiaHTH PO3BUTKY CIOXKETY € JOCTAaTHBO I[IKAaBUMH 1 30a71aHCOBAaHUMH.

BucHoBkn.

Po3pobka irop 3 TtexuosorisMu Q&A — 1ie ckiaaHMK 1 OaraTOrpaHHHUI Hpoliec, KUl BUMarae
3ajydeHHs (axiBIIB PI3HUX HPOQILTIB: CIEHAPUCTIB, MPOrPaMICTIiB, JU3aWHEPIB, JIHIBICTIB Ta IHIIMX.
OpnHak, He3BaXKar0uu Ha BCi TPYJAHOLL, Il HANPsIMOK PO3POOKH irop Mae BEJIMKI MEPCIEKTHBH, OCKIIIbKH
JI03BOJISIE CTBOPIOBATH O1IbIL iIHTEPAKTHUBHI, IEPCOHANI30BaHI Ta 3aXOILIIOI0Y1 IrpoBi 10CBiIH.
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Jane mociimKeHHs aHaTI3y€e IHTETpaliio IHTEIeKTyaTbHIX CHCTEM Ha OCHOBI Q& A-TEXHOIIOTIH y
Bifleoirpu Ta iX 3HA4YEHHs IJISl PO3BHUTKY IHAYCTpii. Po3risimaeTscst MeTOaM Ta aqrOPUTMH IITYYHOTO
IHTENIeKTY Y BiJleoirpax, a Tako)K BIUIMB HEIrpOBHX MEPCOHAXKIB Ha 3aHypeHHs rpaBiis. Bukopucranus Al
JTO3BOJISIE CTBOPIOBATH PEANTICTUYHI iTPOBI1 CBITH, 110 30aradye JOCBif 1 BIAKpUBa€E HOBI MOXKITMBOCTI ISt
pO3poOHUKIB. Po3rmsmaroTbess Moaem oOpoOKH MpHpOaHOi MOBHU. JlOCTIIKEHO, SIK JIaJOTOBI CHCTEMH
MiABHIIYIOTH 3aJy4CHICTh TPaBLiB, MPOMOHYIOYH HE JIMILE CTAHAAPTHI BapiaHTH Aiajlory, ajie i yHiKalbHi
CUTyalii, 10 BUMararoTh JIOTIYHOTO MHCIIEHHS Ta KpeaTHBHOCTi. ONHCYEThCS MpPOLEC MPOrpaMHOL
peaiizamii IHTEIEKTyallbHOI CHCTEMH JUIA irop, 30KpeMa, BUKOPHUCTAHUX IHCTPYMEHTAX Ta apXiTeKTypi
cucremu. CTBOPEHHS TakMX CHCTEM BHMarae rIMOOKMX 3HaHb y HporpamyBaHHi, Al Ta KpeaTHBHOTO
MiAXO0Y 10 iIrPOBHX MEXaHiK.

Y3aranpHIOIYH, IHTETpallis iHTeNeKTyaabHIX cucTeM Ta Q& A-TEXHOIIOTIH Y BiI€OIrpy BIAKpHUBAE
HOBI TIEPCIIEKTUBHU UIA PO3BUTKY IHIyCTpii, 30aradyrou irpoOBH MPOIEC i CTUMYIIOIOYH CTBOPEHHS
CKJIaJHHUX CIOKETHHX JiHid. OIHAK 1e TaKoX CTABUTH Mepe] PO3POOHMKAMH BHKIIMKH, SIKi BUMararoTh
TIOOKOTO PO3YMIHHS SIK TEXHIYHUX, TaK 1 TeiM MU3allHEPCHKUX acleKTiB. TakuM 9uHOM, BUKOPHCTAaHHS
[IUX TEXHOJIOTi Mae BENMKWW MOTEHINaN IS MOKpAIIeHHS SKOCTI TedMInIes, IEpeTBOPIO0YN irpu Ha
IHTEPaKTHUBHI TOCIIPKEHHS, 1110 TOTPEOYIOTh CTPATETiYHOT0 MUCJICHHS Ta eMoliiHoT B3aemoii. [Tomanbini
JOCIIDKEHHSI MOKYTh BIIKPUTH HOBI TOPU30HTH AJIS irpOBOi 1HIYCTpii, poOJISTYH irpH HE JIUILE PO3BArolo,
a i IHCTPYMEHTOM JIJIsl PO3BUTKY KPEATHBHOCTI T4 HABUAHHSI.
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