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HaB§a¥i98-HayKOBUIA IHCTUTYT MaTeMaTVKM Ta iHhopMaLLiiHNX TexHonorin Kadeapa
MaTeMaTukKKn Ta iHpopMaTukm CaxHiok BikTopia BacuniBHa OOCHIOXXEHHA 3ACOBIB TA
METOLIB PO3POBKIW YAT-BOTIB kBanidikaLuinHa poboTa 3a cnewianbHicTio 122
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OcHENEYME' nignuc - BikTopis CAXHIOK HaykoBuil KepiBHYK - Bnaaucnaes KO3YB,
DOKTOp inocodii 3aBifyBay Kadenpu - HOpin KO3YB, LOKTOP TEXHIYHUX HaYK,
npocdecop, B.0.3aBigyBava Kadeapn MmateMaTuKn Ta iHpopMaTuku Montasa - 2025 2
AHOTALIA CaxHiok B.B.

Tema: Jocnig>XeHHs 3acobiB Ta MeToAIB po3pobku 4aT-60TiB.
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YctaHoBa: O3 JIHY imeHi T. LLes4yeHka, 2025 p.
KeanidikauinHa pobota mictutb: 70 c., 15 puc., 2 Tabn., 1 goaat., 39 oxepen. O6’exkT
DOCNio>XeHHs - MporpaMHi 3acobun
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ONREYBOPEHHSA yaT-60TiB.

MpeoMeT OOCNioXeHHS - MEeTOAM Ta TEXHOJOTIT po3pobku 4aT-60TiB.

MeTa poboTu - aHani3 cydacHux 3acobiB i MeToaiB po3pobkm 4yaT-60TiB Ta po3pobka NpoToTmUny
yaT-60Ta. PesynbtaTtn poboTun. Y poboTi npoBeneHo ornag cyd4acHUxX naatgopM Oas CTBOPEHHS
yaT-60TiB

Ta NMpoaHasi30BaHO MeTOoAM iXHbOI Nobya0BKM, 30KPEMA 3 BUKOPUCTAHHSAM MaLUMHHOMO HaBYaHHS
Ta TexHosorin obpobkn npmpoaHoi moBu. Po3pobneHo NnpoToTun YaT-60Ta, AKNIA NPOTECTOBAHO
Ta OLIHEHO 3a KpUTEPiIAMU PYHKLIOHaANbHOCTI Ta 3py4YHOCTi BUKOPUCTaHHSA. NpoBeaeHo
NOpPiBHAHHA ePEeKTUBHOCTI Pi3HMX MiAX0A4iB A0 PO3POOKN, WO A03BOANIO BULINTN ONTUMAbHI
MeTOAN ANS BUKOPUCTAHHSA Y NPaKTUYHUX 3aCTOCYBaHHAX. BUCHOBOK. Pe3ynbTaTn JOCNigKEeHHS
[03BONISIOTb PO3p0BNATN eheKTUBHI Ta PyHKLUiOHaNbHI YaT-60TK Ana aBToMaTm3auii 6izHec-
npoLeciB, NOKpaLLEeHHS B3aEMOLIT 3 KJIEHTaMM Ta peanisauii iHpopMauinHNX cepBsiciB y pi3HUX
ranyssx. Knoyosi cnosa. YAT-60T, MALUMHHE HABYAHHS, OBPOBKA MPUPOOHOI MOBWN,
IHOOPMALLINHI CUCTEMW. 3 ANNOTATION Sakhiuk, V.

Topic: Research of tools and methods for chatbot development.

Specialty: 122

n LnTnposanHus: 0,03% id: 7
“ Computer Science ".

Institution: SHEI LNU named after T. Shevchenko, 2025 year.

Graduation robot mistit: 70 pages, 15 figures, 2 tables, 1 appendices, 39 references. Object of
research - software tools for chatbot development.

Subject of research - methods and technologies for chatbot development.

Purpose of the study - analysis of modern tools and methods for chatbot development and
prototype creation. Results of the work. The study provides an overview of modern platforms for
chatbot development and analyzes methods for their construction, including the use of machine
learning and natural language processing technologies. A chatbot prototype was developed,
tested, and evaluated based on functionality and usability criteria. A comparative analysis of the
effectiveness of various development approaches was conducted, identifying optimal methods for
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practical applications. Conclusion. The research results enable the creation of efficient and
functional chatbots for business process automation, improved customer interaction, and the
implementation of information services in various fields. Keywords: CHATBOT, MACHINE
LEARNING, NATURAL LANGUAGE PROCESSING, INFORMATION SYSTEMS. 4 3MICT AHOTALLIA2
ANNOTATION3 BCTYN5 PO341J1 1. TEOPETUYHI OCHOBIW PO3POBKW YAT-BOTIB11 1.1. ICTOPI4
PO3BUTKY YAT-BOTIB 11 1.2. TUMWN YAT-E0TIB13 1.3. OCHOBHI TEXHOJ1OT I /19 CTBOPEHHS
YAT-BOTIB14 1.4. NNATO®OPMIU ON1A PO3POBKW YAT-BOTIB15 BucHosku o | po3giny30 PO341J1
II. CYMACHI METOOW TA IHCTPYMEHTW PO3POBKW YAT-BOTIB33 2.1. Bubip apxiTekTypu 4aT-
6oTa33 2.2. MeToaun 06pobkmM MoBHUX 3anuTiB41l 2.3. IHTerpauis 3 30BHilWIHIMK cepBicamMn46 2.4.
Po3pobka BnacHoro 4at-60T1a48 2.5. TecTyBaHHA Ta onTUMi3auia 4aT-60Ta49 2.6. OuiHka
eheKTUBHOCTI Ta noganblwiunin po3snTok50 BucHosku fo Il po3giny51 PO3411 Ill. CYHACHI
METOOWN TA IHCTPYMEHTW PO3POBKWN YAT-BOTIB53 3.1. MopiBHANBHNI aHai3 pi3HUX
nnatpopm53 3.2. EheKTMBHICTb 06paHnx MeToAiB Ta Niaxonis68 BucHosku o Il po3ainy69
BUCHOBKIN70 CMMTUCOK BUKOPUCTAHUX OXXEPEJ173 OOOATKN76 5 BCTYIN AKTyanbHICTb TeMU
YaT-60Tn CcTaloTb HEBIA'EMHOIO YaCTUHOIO CyYaCcHMX iHpopMaLinHUX cucTteM, HabyBato4yu Bce
BinbLWwoi NoNyNAPHOCTI 3aBOSKN iX 34aTHOCTI 3HAYHO MOKpaLlLyBaTN B3aEMOAIO MiXK KOMNaHigMun
Ta knieHTaMmu. OCHOBHO MPUYMHOK 3POCTaHHSA iHTepecy A0 4aT-b0TiB € iIXHiM MoTeHuian y
3abe3nevyeHHi WBNOKOro Ta epeKTMBHOro ob6cnyropyBaHHs KopucTyBadis 6e3 HeobxigHOCTI
3a/ly4eHHSs 3HaYHUX JIIACLKMX pecypciB. CydacHi YaT-60Tn 30aTHI 06pobnaTu 3annTn, HafaBaTw
KOHCYbTaLlii, NPOBOANTU ONUTYBaHHS, @ TaKOXX BUKOHYBaTK 6araTo iHWKNX 3aBAaHb, LLUO
[03BOJISAE 3HAYHO 3HMXKYBATK HaBaHTaXXeHHSA Ha MPaLiBHUKIB i NOKpaLLyBaTu AKICTb
obcnyrosyBaHHSA. ABTOMaTu3auia 6isHec-npoueciB 3a 4onomMorot 4aT-60TiB € We OaHi€El
BAXKJ/INBOIO MPMYMHOK IXHBOT aKTyaNbHOCTi. BOHM gonomaratoTe onTuMisyBaTu pobodi npouecu,
3HMXKYBATW BUTPATU Ha 06CNyroByBaHHA KJEHTIB i NiABULLLYBATW MPOOYKTUBHICTb KOMMaHINA.
3aBasKkM YaT-60Tam NiaNpPMEMCTBA MOXKYTb HaJaBaTWu KAiEHTaM LinoaoboBy MigTPUMKY,
06p0obnaTn BENUKY KiNbKIiCTb 3annTiB 04HOYACHO, WO 3HAa4YHO NiABMULLYE PiBEHb 3a40BOJIEHOCTI
KopucTyBayiB. KpiMm Toro, 4aT-60Tun 34aTHi aHanizyBaTu NOBEAiHKY KIIEHTIB, 36upaTn Ta
06pobnaTn gaHi, WO A03BOJISIE KOMMAHIAM NpuMaTn o6rpyHTOBaHI pilleHHSA Ha OCHOBI
oTpuMaHoi iHpopMauil. MeTa i 3aBAaHHSA OOC/iAXKEHHA MeTolo AaHOro A0CNiA)XEeHHS € aHani3
cy4YacHux 3acobis Ta MeToOLIB po3pobKu

@ O6HapyxeH MnarunaT: 0,23% https://aimojo.io/uk/best-ai-courses/ id: 8

yaT-60TiB, @ TakoXX po3pobkKa BACHOIro MPOTOTMMNY YaT-60Ta 3 MEeTO OUIHKN ePEKTUBHOCTI
pi3HMX nigxodiB. ONA OOCATHEHHSA W€l METU HEObXiAHO BUPILLNTUN HACTYMHI 3aBoaHHSA: 6 1.
MpoBecTu ornsag icCHy4YMx NaaTgopm ANa CTBOPEHHSA 4aT-60TiB.

Lle 103BONTb BU3HAYUTK HaMbinbLl NnonynspHi Ta PyHKUIOHaNbHI pilLeHHS, SKi
BMKOPUCTOBYOTbLCSA Ha PUHKY, @ TaKOXX OLIHUTK iXHI nepeBarun Ta Hegoniku. 2. NpoaHanisysBaTn
MeToaun nobynosu 4aT-60TiB. PO3rnsiHyTW pi3Hi nigxoam 0o po3pobkun, Taki 9K BUKOPUCTaHHS
MaLLUWUHHOIO HaB4YaHHS, 06pobKM NPMPOAHOI MOBU Ta iHWMX CyHaCHUX TeXHONOorin. 3. Po3pobuTun
BMIACHMI NpoTOTMN YaT-60Ta. BUKOHATK BCi eTann po3pobkun Big naaHyBaHHS 40 BNPOBaAXKEHHS,
a TaKOXX NpoTecTyBaTW CTBOPEHUN NPOTOTMMN Ha NpeaMeT Noro PyHKLiOHaNbHOCTI Ta
eheKTUBHOCTI. 4. OUiHNTK e(hpeKTUBHICTb Pi3HMX NiAX0AIB A0 PO3p0bKM 4aT-60TiB. 3AINCHUTK
MOPIBHAJIbHNIA aHai3 pe3ybTaTiB, OTPUMaHUX Nig 4aC TeCTyBaHHSA NPOTOTUNY, 3 iCHYOYMMN
PiLUEHHAMUN Ha PUHKY. HayKOBOK TEOPETUKO-MEeTOA0/10ri4HO0 6a3010 HALOro AOCNiAXKEHHS
cTann poboTn yKpaiHCbKMX Ta 3apybiXXKHUX HAYKOBLLIB, cepen KX BapTO BUOKPEMUTU npaLi,
MPUCBSAYEHi Teopil LITYYHOro iHTeNekTy, MeTogam 06pobku NnpnpoaHOT MOBU, apXiTeKTypam
nporpamMHoro 3abe3snevyeHHs Ta cneundiui B3aemMonii KopucTyBadis i3 4yaT-60Tamun. Cepeq
YKPalHCbKUX O0CNIAHUKIB 3HA4YHUIN BHECOK Yy PO3BUTOK Li€El TeMaTukKu 3pobunu [boaHap
OnekcaHap, KoBaneHko BiTanin, Cmonin IesaH, MeTpeHko AHHal, aKi po3rnsagann MoXXNMBOCTI
iHTerpauii 4aT-60TiB y pi3Hi cchepm Bi3HeCY, OCBITU Ta CYCMiSIbHOrO XUTTA. IXHi poboTn
30cepenxeHi Ha aganTauil Cy4acHUX TEXHOJIONiN A0 YMOB BiTYN3HAHOIMO PMHKY, @ TaKoXX Ha
aHanizi eheKTUBHOCTI TaKMX pileHb. 3apybixxHi B4eHi, 30kpema [Andrew Ng (CLLA), Fei-Fei Li
(CLUA), Yoshua Bengio (KaHapga), Jirgen Schmidhuber (LUBenuapia), Alan Turing (Benuka
BpuTaHia)], 3pobunn 3Ha4YHNIN BHECOK Y PO3BUTOK aJIrOPUTMIB MAalUMHHOIMO HaBYaHHA Ta TEXHIK
06pobkKn NpupoaHOi MOBU, AKi € PyHAAMEHTANbHUMMN A5 CTBOPEHHS BUCOKOSAKICHUX YaT-60TiB.
IxHi npaui MicTATb FIMBOKUIA aHani3 7 3aCTOCYBaHHA HEMPOHHNX Mepex, FreHepaTUBHUX Moaesen
i MeToAiB KNacugikauii Ans nigBMWEeHHA TOYHOCTI poboTu Takmx cucteM. OKpeMo BapTo
Bi3HA4YMTK BHECOK Takumx nnaTtdopm, sk OpenAl, Google, Microsoft, ki He nuwe HagaloTb
TEeXHiYHi
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iIHCPRYMERFTM oA CTBOPEHHS 4aT-60TiB, a i Ny6AIKYTb AOCHIXKEHHS, LLIO [O3BONAIOTb Kpalle
3P03YMITW MPUHLUMN IXHBbOT PO6OTU. NOEAHAHHA TEOPETUYHNX OCHOB Ta NPAKTUYHMX
pekoMeHAaaLin i3 unx axxepesn 3abesneyye KOMMNAEKCHUIA NiaXia A0 BUPiLLEHHS 3aBAaHb,
MOCTaBJ/IEHUX Y paMKax Haworo gocnigxeHHs. O6'ekT i npegmeT gocnigxeHHsa O6'ekTom
DOCNio»XeHHSA € NporpaMHi 3acobu ans CTBOpeHHS 4aT-60TiB,

O BKJIIOYAlOTb Pi3Hi NaTdopMn Ta iHCTPYMEHTW A4 iXHbOI po3pobku. NMpeameTom
DOCNiO>KeHHA € MeTOAN Ta TEXHONOTII, AKi BAKOPUCTOBYIOTbLCS ANa po3pobkun 4yaT-60TiB,
BKJIIOYA0YM @aIrOPUTMMN MaLUMHHOMO HaBYaHHS, TEXHIKM 06pobKn NpMpoaHOi MOBM, @ TaKOX
nporpamHi apxiTekTypu, Lo 3abe3neyyoTb IXHIO eheKTUBHY poboTy. MeToam focnifxeHHs Y
npoueci focnigXeHHs 6yayTb BUKOPUCTOBYBATMCA KK TEOPETUYHI, TaK i eMNipnYHi MeTOoaN.
TeopeTUYHUI aHasli3 BKAYaTUME BUBYEHHSA HAayKOBOI NiTepaTypu, CTaTeN, a TaKOXX iCHYOUYMX
pilleHb y cdepi po3pobku 4yaT-60TiB. Lle 103BONTL OTPUMaTK rInMboke po3yMiHHSA NOTOYHOMO
CTaHy TEXHOJIOrIN i BU3HAYUTM HANPAMKN NOAANbLIOr0 PO3BUTKY. EMMNipu4Hi MeToan
nepenbayaloTb NpakTU4HY po3pobky Ta TecTyBaHHA NpoToTUny 4YaT-60Ta. Lle no3sonuntb
OLIHNTWN €PEKTUBHICTb Pi3HUX NiAX0AIB A0 PO3p0OKN Ha NPaKTULi, BUABUTU MOXXMBI Npobrnemu
Ta 3anponoHyBaTN LWAAXN 8 IXHbOIO BUPiLLEeHHSA. TeCTyBaHHSA CTBOPEHOIro MpoTOTUMY AacTb
MOXJIMBICTb BU3HA4YUTU NOr0 PYHKLIOHANbHICTb, 3pYYHICTb BUKOPUCTAHHSA Ta BiANOBIAHICTb
rMoCTaB/EHUM 3aBOaHHAM. HayKkoBa HOBM3Ha Ta TEOPETUYHE 3HAYEHHS MariCTepCbKoi poboTun
nonsra€ y Tomy, wo: NpakTnyHa LiHHICTb JOCNIAXKEHHS NONAra€ y MoOXX/MBOCTI 3aCTOCYBaHHSA
OTPMMaHUX pe3ynbTaTiB Y Pi3HMX rany3ax AisAbHOCTI. YHaT-60TK MalOTb LUNPOKNIA CNEKTP
3aCTOCYBaHb: Big aBTOMaTu3aUii mpoueciB y 6i3Heci 4O HagaHHA OCBITHIX YN MeAUYHUX MOCHYT.
3aBAsKM aHanNi3y cyv4acHUxX nnatdopM Ta MeToAiB po3pobku, [OCNiAXKEHHSA A03BOINTb
CTBOptOBaTK YaT-b60TiB, SKi BiANOBiAalOTb Cy4YaCHUM BMMOraM i 3abe3nevytoTb BUCOKUI piBEHb
hYHKULIOHaNbHOCTI Ta 3py4YHOCTI 0189 KOpUCTyBaydiB. Po3pobneHuin npototun 4aT-60Ta MoXxxe
CTaTW OCHOBOIO A1 BMNPOBaAXXEHHSA Y peasibHi MPOEKTN, CNPAMOBaHi Ha aBToOMaTM3aLito
PYTUHHMX NPOLECIB, MOKPALLEHHA KOMYHiKaUii 3 KJliEHTaMu abo HagaHHSA iHopMaLUinHUX MOCAYr.
Kpim TOro, pesynbTaTu OLiHKN eDeKTUBHOCTI Pi3HMX NiAXOAIB A0 CTBOPEHHS 4aT-60TiB MOXYTh
OyTN KOPUCHUMUN ONSA PO3POBHUKIB, AKi WYyKaTb onNTUMasbHi cnocobu BupilleHHs 3aBAaHb
aBToOMaTuM3auii. Anpobauisa pesynbTaTiB gocnigxeHHa. OCHOBHI N0a10>XeHHA 060X po3ainis
MaricTepcbKoi poboTn anpoboBaHi Nig Yac po3pobkm 4aT-60Ty Mo NMepeBipuUi AOMalLHIX 3aBAaHb
i3 gucumniiH Ha naaTdopmi Botpress Studio, Wwo gonomara€e Buknagady 3aTpadyaTy MeHLUe Yacy
Ha NepeBipKy 3aBAaHb BUKOHAHUX CTYAEHTaMM Nif Yac OCBITHbOrO nMpoLecy 3 TOi YW iHLWOi
ANCUWMAIHWM Ta aBTOMaTU3yBaTU KOHTPOJIb aAMiHICTpaLii OCBITHLOrO 3aksaay 3a AaHUM BUAOM
aianbHocTi. CTpykTypa poboTun Marictepcbka poboTa CkafaeTbCa 3 BCTYNY, OCHOBHOI YaCTUHMN,
sIKa BKJIIOYAE KislbKa po34iniB, Ta BUCHOBKIB. Y BCTynMi 06rpyHTOBaHO aKTyalbHICTb 9 TeMu,
BM3HA4YeHO MeTy, 3aBAaHHS, 00'eKT i mpeaMeT OOCNiOKEHHSA, @ TAaKOXX MEeTOAN, AKi
BUKOPUCTOBYBaNUCh ¥y poboTi. OCHOBHa YaCTMHa OXOMNJIOE Or s iCHYO4YNX pilleHb

@ O6Hapy>xeH MnarunaT: 0,25% https://gerabot.com/article/detalno_pro_chatbo... + 2 id: 10

ONRPIBPYBKM yaT-60TiB, aHai3 MeTomiB iXHbOI MOBYA0BM. OCHOBHA YaCTMHA BKJIIOYAE KilbKa
po3ainie, 3o0kpema: 1. Ornag cy4acHMX naaTdopm oA CTBOPEHHS 4aT-60TiB. Y LboMy po34ini
rMpoaHasi3oBaHO OCHOBHI MporpaMHi 3acobu, sIKi BUKOPUCTOBYIOTbLCSA AJ1 po3pobky 4aT-60TiB.

Po3rnsiHyTO iXHi TEXHIYHI XapaKTepucTukn, nepesarn Ta Hegosikn. 2. Metoan nobynosu 4aT-
6oTiB. OnuncaHo Niaxoan Ao CTBOPEHHS 4aT-b0TiB, 30KpeMa BUKOPUCTAHHSA MalLMHHOIO
HaB4YaHHA, TexHiKk 06pobku npupoaHoi Moeu (NLP), a TakoXX TpaauLinHNX anropuTMivHNX
MeToaiB. 3. NMpouec po3pobku npotoTuny 4aT-60Ta. ¥ LbOMY po34ini HaBeAeHO ONMC eTanis
CTBOPEHHSA YaT-60Ta, MoYMHa4YM 3 QOPMYJItOBaHHSA BUMOT i 3aKiHYYO4YN NOF0 TECTYBAHHSAM i
BLAOCKOHaseHHAM. [peacTtaBneHo pesynbTaTh TeCTYBaHHSA Ta OUiHKN e(heKTUBHOCTI
po3pobneHoro piweHHs. 4. OuiHKa ePeKTUBHOCTI pi3HUX nigxonis. MpoBeneHO NMOpPiBHANbLHUI
aHani3 epeKTMBHOCTI Pi3HUX METOAIB | TEXHONOriN, BUKOPUCTaHUX y npoueci po3pobku vaT-
6oTa. Ha ocHoBi Lboro chopmysiboBaHO pekoMeHaauil Ass IXHbOro No4asbLOro 3acCToCyBaHHSA. Y
BMCHOBKaXx y3arasibHEHO pe3ynbTaTu A0C/iOXEeHHS, ChOPMYJSIbOBAHO OCHOBHI BUCHOBKM Ta
3anponoHoBaHO HaNpPsMK A4 MoAasblINX HAYKOBUX AOCAIAXKEHb Y Ui ranysi. 3araibHuini obcar
po6oTun - 77 cTopiHOK. CNNCOK BUKOPUCTAHOI NliTepaTypu CTaHOBUTb 39 no3uuin. OYikyBaHi
pe3ynbTaT OYiKy€eETbCS, WO pe3ysabTaTu poboTn CAPUATUMYTb BAOCKOHAIEHHIO iCHYOHYNX
pilleHb y ranysi po3pobku 4aT-60TiB, @ TaKOX C/YyryBaTUMyTb OCHOBOI 10 ana po3pobku HOBUX
nporpaMHux NpoaykTiB. OTpuMaHi gaHi 6yayTb KOPUCHUMU K OIS HAaYKOBLIB, TaK i Ans
MPaKTUKIB, LLLO 3aiMaloTbCa aBTOMaTM3aL i€l NPoLLeciB i BNIPOBaAXKEHHAM iHHOBaLiNHMNX
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TEeXHOJI0TiN y pi3Hi chepn LiANbHOCTI. TAKUM YNHOM, AaHe LOC/iOXKEHHS MA€E Ha MeTi He fuLe
TEeopPEeTUYHUN aHani3 cy4acHUX 3acobiB i

@ O6Hapy»xeH Mnarnat: 0,31% https://www-sciencedirect-com.ezp.ukma.edu.u... id: 11

MeToAiB po3pobkuy 4aT-60TiB, asie N NPaKTUYHY NEPEBIPKY OTPUMaHUX 3HaHb, LLO O03BOJINTb
3pobnTn 06rpyHTOBAHI BUCHOBKM LLOAO0 €DEKTUBHOCTI BUKOPUCTAHHSA TUX YU iHLLINX TEXHONOTIN
y peanbHux ymoBax. 11 PO341J1 | TEOPETUYHI OCHOBW PO3POBKWN YAT-BOTIB IcTopis
PO3BUTKY YaT-60TiB Ornang nitepaTypHUX OXKEPES 3a TEMOIO

& Uutuposarus: 0,05% id: 12
"NocnigXeHHs 3acobiB Ta MeToaiB po3pobku YyaT-60TiB"

OXOMJIOE Pi3Hi acnekTu uiel TexHonorii. Po3pobka 4aT-60TiB € MiXXAMCLMMNIHAPHOI TEMOIO, LLLO
BKJIt0Ya€ 06pobKy npupoaHoi moBu (NLP), MallMHHE HaBYaHHSA, WTYYHUN iIHTENEKT Ta iHLWi
CydacHi TexHosoril. JliTepaTypHi OA>xepena BUCBIT/IIOIOTb SIK TEOPETUYHI, TaK i NPaKTUYHiI
ACNeKTU CTBOPEHHSA 4aT-60TiB. PO3rnsiHEMO OCHOBHI HanMpsMKM, Ha AKUX 30CeperKeHo
nocnipxeHHs. KHurn Ha Temy 4aT-60TiB 3a3BMYal HagaTb PyHAAMEHTaNIbHUA Ornsa
TEXHONOriN, MEeTOLIB Ta apXiTEKTYP, LLO BUKOPUCTOBYIOTbCA ANng iX po3pobku. Cepes
nonynspHUX BUAAHb:

&4 LinTnposarus: 0,02% id: 13
"Designing Bots"

(O'Reilly, Amir Shevat, 2017) - ue KHUra NpPo OCHOBW NPOeKTyBaHHSA YaT-60TiB Ta UX-aAn3anny.
ABTOp LleTaNbHO NOACHIOE, K CTBOPIOBATU IHTYITUBHO 3p0O3yMini 4aT-60TK, fAKi BignosigawTb
notpebam KOpPMUCTYBa4iB. OCHOBHMI aKLEHT pPOOUTBLCA Ha CTBOPEHHI 3pYYHUX Y BUKOPUCTAHHI
yaT-60TiB. ABTOP NiAKPECIOE BaXKJMBICTb po3p0bkun 4aT-60TiB, AKi MOXKYTb He TiflbKU
BUKOHYBaTW 3aBAaHHS, @ N NiATPUMYBaTU PO3MOBU Ha PiBHi, 3p0O3yMiNOMYy ANA KOPUCTYBaya.
Hanpuknagn, npu po3pobui 60Ta Ana TEXHIYHOT NIATPUMKN Ba)kNMBO 3abe3nevynTun 3po3yminnn
iHTepdenc Ta 3py4Hy Hagirauito. OQHI€E 3 peKoMeHAalUiN € BAKOPUCTAHHSA YiTKUX iIHCTPYKLiN,
TaKux §K:

& LinTnposarus: 0,14% id: 14
"How can | help you today? You can ask about your account balance or make a payment."[1]

&4 LinTnposarus: 0,03% id: 15
"Building Chatbots with Python"

(Sumit Raj, 2019) - kHUra opieHToBaHa Ha po3pobHUKiB, sAKi BarkaloTb CTBOpPOBaTU YaT-60TK 3
BUKOpUCTaHHAM MoBu Python. BoHa oxontoe Taki acnekTu, AK iHTerpauia 4aTt-6oTiB 3 API,
BuKopncTaHHSa NLP 12 Ta MalUMHHOIro HaBYaHHA. AKLEHT 3p06aeHO0 Ha TEXHIYHIN YaCTUHI
CTBOpPEeHHSA YaT-60TiB. KHUra getanbHO pO3MnoBifaE€, sk BukopuctosysaTn Python onsa po3pobku
6oTiB 3a gonomoroto 6ibnioTek, Taknx gk NLTK i ChatterBot. lNponoHyeTbCA NPOCTUIA NPUKNaA
CTBOpPeHHSA 60Ta, KNI MOXXe BiAMNoBigaTN Ha 3aNUTU KOPUCTYBaYiB, HaNpMKNaa:

&4 Lintnposarus: 0,05% id: 16
"Hello, how can | assist you?"

Ta

& Uutuposarus: 0,08% id: 17
"Can you tell me the weather in New York?" [2]

Ba>xnmBy posib TakKOX Bifirpa€e iHTerpauis 6oTta 3 nnatdopMmamu, gk-oT Telegram abo Slack, wo
cnpouye poboTty 3 API.

&4 LinTnposarus: 0,02% id: 18
"The Chatbot Handbook"

(2019) - Nigpy4HMUK, LLLO OXOMJIIOE OCHOBU PO3pP0obKM H4aT-60TiB, BK/IOYAOYM BUKOPUCTAHHSA Pi3HUX
nnaTdopmMm, Takux sk Facebook Messenger, WhatsApp, Slack Towo. TakoX € NOCIOBHNKOM, AKUI
OXOMJIKOE OCHOBHI eTanu po3pobkun 4aT-60TiB, MOYMHAOYM Bif iAel i 3aKiHYY04YN TECTYBAHHSAM i
3anyCcKOM NpoayKTy. Y uboMy [)Kepeni po3rnaaaeTbCs NpoLec CTBOPEHHA 60Ta, AKUA MoXe
aBTOMaTMYHO HadaBaTW KNIEHTCbKY MiATPUMKY, BiANOBiAaTN Ha NOWNpPEHi 3anuTaHHA abo
aonomaraTu y 34iNCHeHHI NoKynok. MNMpuknagoM € 60T oNsa iHTepHET-MarasuHy, SKUn Moxke
BigmoBigaTu:


https://www-sciencedirect-com.ezp.ukma.edu.ua/bitstreams/43f4f5de-581d-49dd-9fdf-8b0f635abdf4/download
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"WhEtTYPEEREUH PRy for? id: 19
abo
n LuTtnposaHus: 0,05% id: 20

"Here are the top-selling items today." [3]

Tako>X BUCBITAIOOTLCA NPUHLNMN POBOTU 3 KOPUCTYBALLbLKMMN CLLEHAPISAMU A5 MOKPaLLEeHHS
iHTepdency B3aemopii. OgHi€0 3 PyHOaMeHTaNlbHUX KHUI BBaXKaeTbcs Peter Norvig, Stuart
Russell,

n LunTtnposaHus: 0,04% id: 21
"Artificial Intelligence: A Modern Approach"

(Pearson, 2020), W0 OXOMJOE 3arajbHi MPUHLUUMN LWUTYYHOrO iHTENEKTY, SKi € OCHOBOIO
iHTenekTyanbHux YaT-60TiB. [4] Lli A>kepena HapaloTb BCebivHUI nornag Ha po3pobky 4aT-60TiB,
MOYMHAK4YM Bif AN3aNHYy | KOPUCTYBALIbKOr0O AOCBiAY A0 TEXHIYHUX aCMeKTiB MporpaMyBaHHS i
iHTerpauii 3 pisHuMn nnatgopmamm. 13 1.2. TUMN YAT-BOTIB YaT-60TK € Cy4acHUMU
LNPPOBUMUN aCUCTEHTaMU, Ki aBTOMATM3YIOTb B3aEMOJI0 3 KOPUCTYBaYaMu y pisHUX cepax,
Takux Ak 6i3Hec, oCcBiTa Y1 MegnumnHa. 3aneXHo Bif PyHKLIOHANbHOCTI Ta CKNaAHOCTI, IX MOXKHa
MoAINNTN Ha cueHapHi (rule-based) Ta iHTenekTyanbHi (Al-based) Tnnn. KoxxeH i3 unx Bnais mae
CBOI 0C0BMBOCTI, MepeBarn N obMeXXeHHs, WO BU3HAYalTh IX 3aCTOCYBaHHSA B KOHKPETHUX
3agadax. CueHapHi (rule-based) yaT-60TK — Ue Nporpamu, WO NpPaLIOOTb Ha OCHOBI 3a3aanerinob
BMW3HA4YeHUX CLeHapiiB i NpaBu/. BoHM BigNOBiAaOTbL Ha 3annUTN KOPUCTYBAaYiB, CAiAYy4YM Y4iTKO
nponucaHin noriui, wo obMexxye iX FHy4KiCTb y po3MoBi. Hanpuknapg, 60T MoXKe 3anpornoHyBaTu
BUBIp i3 KiNbKOX onuin:

u LintnposaHus: 0,08% id: 22
"Press 1 for account information, Press 2 for technical support."

OCHOBHUMMW NepeBaraMmn Takux 60TiB € MPoCcToTa po3pobku, nepenbadyBaHicTb Bignoeigen i
HM3bKa BapTiCTb BNpOBaA)XeHHS. BogHoYac BOHM He 3aaTHi 06pobnsTn cknaaHi 3anmTm abo
afanTyBaTUCS 00 HOBMX KOHTEKCTIB. IHTenekTyasbHi 4aT-60Tn 6a3y0ThCA Ha LWUTYYHOMY
iHTenekTi (LUI), MawmHHOMY HaB4YaHHiI Ta 06pobui npupoaHoi moBu (NLP). BOHN MOXYTb pO3yMiTu
CKNafHi 3annTKn, aHanisyBaTW KOHTEKCT i HaBiTb HAaBYaTUCS 3 YAaCOM, MOKPALLYO4YM CBOIO
edeKTUBHICTb. Hanpuknaa, Al-60T ans nigTpUMKK KIIEHTIB MOXKe BiAnNoBicTuY:

| » | LntnposaHus: 0,11% id: 23
"l see you're having trouble with your payment. Let me check your recent transactions."

IxHi nepeBaru Bk/OYaOTb FHYYKICTb, 34aTHICTL 06pobasaTK BaraTo3Ha4vHi 3anNUT Ta
nepcoHanizauito. OCHOBHUI BUKUK iHTeNnekTyanbHUx 60TiB — noTtpeba B 3Ha4YHUX pecypcax Ans
HaBYaHHSA W MiATPUMKM MoAesi, WO MOXKe BMJIMBATWN Ha IXHIO AOCTYNHICTb. 14 1.3. OCHOBHI
TEXHOJIOTII AN CTBOPEHHA YAT-BOTIB HaykoBi cTaTTi 4acTo hOKYCYOTbCA Ha TEOPETUYHMX
acnekTax po3pobku 4aT-60TiB, Takux K 06pobka NPUPOLAHOT MOBU, LUTYYHUIA IHTENEKT i
MalUWHHE HaB4YaHHS.

| » | LintuposaHus: 0,09% id: 24
"A Survey of Chatbot Systems through the Lens of Technology and Design"

(2020) - orngapoBa CTaTTA, 9Ka aHaNi3yE cy4acHi cuctemmn 4aT-60TiB 3 TOYKM 30pYy TEXHOJOriN Ta
An3anHy. Y Hin po3rnanaoTbCs KAYOBI NpuHUMNK NobynoBu OiasloroBUX CUCTEM Ta BUKIINKMY,
O CTOATb Nepen po3pobHmnkamu. MNMpeactaBaeHo ornag iCHy4Ynx cnctem 4aTt-60TiB i3 okycom
Ha TEXHOJOriYHI pilleHHa Ta AM3alH iHTepdencis. ABTOPWU aHani3yloTb Pi3Hi apXiTeKTypu YaT-
6oTiB, 30Kkpema rule-based Ta Al-driven cuctemun. Hanpuknag, rule-based 6oTu npautooTh 3a
Hanepepn 3ajaHNMN CLeHapiaMu:

[ 7 | LintnposaHus: 0,06% id: 25
"If user says 'Hi', bot replies 'Hello!"".

Y Tol 4ac Ak Al-driven 60TV BUKOPUCTOBYIOTb MalUMHHE HaBYaHHS ONs PO3YMiHHSA MPUPOLHOIT
moBu. [5] Lle no3Bonsie ctBoptoBaTu BinbLl iHTepakTUBHUX 60TiB, HaNpuKNaa, ona KNEHTCbKOI
nigTpumMkun, oe 60T Mo)Ke CaMOCTIMHO adanTyBaTUCA 40 HOBUX 3aNuTiB KOPUCTYBauiB.

[ 7 | LintuposaHus: 0,04% id: 26
"Neural Conversational Agents: A Review"

(2019) - ua cTaTTa NPUCBSAYEHA BUKOPUCTAHHIO HEMPOHHUX MepexX ANa CTBOPEeHHSA BinbLu
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NPUPOLHUX OiaNIOr0BUX areHTiB, LLO € OCHOBOI iHTeNeKkTyasnbHUX 4aT-60TiB. Po3rnsaHyTo
PO3BUTOK HEMPOHHUX MepeXx O/ CTBOPEHHS YaT-60TiB. ABTOPY aHani3yloTb HENPOHHI Modeni,
TakKi K seqg2seq (sequence-to-sequence) Ta TpaHChoOpMEpPHU, WO BUKOPUCTOBYIOTLCSA OJ15
reHepaduii NpnpoAHOMOBHMX Bianosiaen. Hanpunknag, moaenb seq2seq MoXKe NepeTBopuTun
3annT KOpMUCTyBaYa Ha BianoBiAb, NoAibHy 00 NOACBLKOI:

u LnTnposaHus: 0,09% id: 27
"User: What's the weather today? Bot: It's sunny in New York." [6]

ABTOpPW NiAKPECNoTb 3HAYEHHS HABYAHHA Ha BEIMKUX Habopax AaHUX A5 NOJiNWeHHA SKOCTI
Bignosigen 6oTta. 15

& Uutuposarus: 0,04% id: 28
"End-to-End Conversational Models: A Review"

(2020) - posrnagae koHuenuito NobynoBu cuctem 4aT-60TiB, AKi NPaLIIOOTb 3@ MPUHLUMOM

[ 7 | LintuposaHus: 0,03% id: 29
"Big 3anuTy Ao Bignosigi",

BUKOPMCTOBYOYM Pi3HOMAHITHI FINBOKiI HEMPOHHI MepeXki. 3ocepef>XeHa CTaTTAa Ha Or a4
Mogenen, Wwo 003B0oNATbL OyAyBaTV NOBHICTIO @aBTOHOMHI CMCTEMW BeAeHHS po3MoB. End-to-end
Moaeni, Taki 9K GPT abo BERT, He noTpebyloTb CKN1agHOro NporpamMmyBaHHS OKpPeMUX CLIEHaPIIB,
OCKiIbKM BOHU MO>XXYTb HaB4YaTuUCS BiANOBiAaTM Ha Byab-gKi 3anNnUTK KOpUCTyBadiB. Hanpuknag,
60T Ha ocHoBi mogeni GPT-3 mMoXe BiANOBiAaTWM Ha NUTAHHSA B CTUAI:

B LUnTtnposaHus: 0,11% id: 30
"What is the capital of France? Bot: The capital of France is Paris." [7]

TakKi CUCTeMUN € yHIiBEPCaZIbHUMWN Ta MOXYTb 6yTN BUKOPUCTaHI B Pi3HNX rany3sax, Big NiaTPUMKN
KNIEHTIB 00 aBTOMaTU3aLii npoueciB y 6i3Heci. LlikaBuMn € AOCNiIOKEHHSA TaKoX Y CTaTTAX 3
TeopeTuyHNMM OCHOBaMU:

B LUuTtnposanus: 0,1% id: 31

"A Survey on Chatbot Implementation in Customer Service Industry through Deep Neural
Networks"

(IEEE, 2018) - pocnip»XeHHs, Ke BUCBITJIIOE BUKOPUCTaAHHA HENPOHHUX MepeX Os
aBTOMaTuM3aLii obcnyropyBaHHS KJEHTIB Yepes YaT-60TK. [8]

B LUunTtnposaHus: 0,05% id: 32
"Building Conversational Agents: Methods and Techniques"

(ACM, 2020) - cTaTTH, WO ONUCYE METOAN CTBOPEHHS AiaJlIoOrOBMX areHTiB, BKJOYAOYN MalUMHHE
HaB4YaHHA Ta 06pobky npupogHoi mosu. [9] Lli axxepena aetanbHO PO3rnanatoTb Cy4acHi
TexHonorii cTBopeHHst 4aT-60TiB, NOKa3ylun, SK pi3Hi Nigxoamn (Big cueHapHUX CUCTEM A0
HenpoMepexx) 3MiHITb cnocib B3aemogaii nlognHn 3 mawmnHamn. 1.4, MNJIATOOPMW 014
PO3POBKW YAT-BOTIB IHTepHeT-pecypcu € BaXKJINBUM A)KepesioM NpakTU4YHOI iHpopMauii ons
PO3pPOOHUKIB, OCKINIbKM TYT 4acTo NybAiKyloTbCA Ornagm HOBUX TEXHOONiN, IHCTPYMEHTIB Ta
nnaTtgopM An5 CTBOpPEHHS YaT-60TiB. 16 Medium.com - nonynsapHa nnatdopma ansa nybnikauii
cTaTeln Ha TeMy po3pobkn yaT-60TiB. ABTOPM PO3MNOBiAal0Tb NPO CyYacHi TpeHOun, HOBI
TEXHOJI0rii Ta KeNCN BUKOPUCTaHHSA 60TiB y pi3HUX rany3sax (Hanpukiag, e-commerce, customer
support). Medium.com € nnaTtdopMolto, Ae MOXXHa 3HanTK baraTo cTaTen, NPMCBAYEHNX Po3pobui
yaT-60TiB, 0COBMMBO 3 aKLUEHTOM Ha NPaKTUYHI NigX0an Ta iIHCTpyMeHTU. YacTo nybnikauii Ha
Medium HauifneHi Ha pi3Hi acnekTu, Taki K CTBOpPeHHSA BOTIB 3a 4OMNOMOroto nNaaTdopmMm, K
Dialogflow, abo BukopuctaHHsa Python gnsa po3pobkn 6oTiB. Hanpuknaa, aBTopu ONUCYHOTb, K
iHTerpyesaTu 4aT-60Ta B Telegram 3a gonomoroto Python:

u LntnposaHus: 0,2% id: 33

"You can use the python-telegram-bot library to create a simple bot that responds to user
messages like 'Hello, how can | assist you today?'." [13]

Lle n)xepeno KopucHe gnsa noyaTkiBuiB i gae 6baraTo npuknaais kony. Chatbotslife.com -
cneuianizoBaHU pecypc, NpUcBAYeHNn 4YaT-60TaM, MiICTUTb CTaTTi NPO KpaLli NpakTuKK,
nnatdgopmu, HaBYasbHi MaTepiann Ta aHaniTuky. Chatbotslife.com € cneuianisosaHnM canTom,
MPUCBSAYEHNM BUKJIIOYHO YaT-60TaM, ge nybnikyoTbCa CTaTTi Ta KeNc-CcTadi Nnpo po3pobky,
OV3alnH Ta 3acTocyBaHHS 60TiB y 6i3Heci. OcobnuBy yBary TyT NpUAINAI0TL CTPaTEriYHUM
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acnekTaM BrpoBagXeHHs 60TiB y KoMNaHiax. Hanpuknag, aBTOpU NOKa3yloTb, K YaT-60Tun
JoroMaratiTb aBTOMaTMU3yBaTu NiATPUMKY KJIEHTIB, 3abe3nevyo4ynm UinoagoboBy OOCTYMHICTb:

n LUunTtnposaHus: 0,18% id: 34

"Customer support bots can handle simple requests like 'What is my order status?' or 'How can |
return an item?'." [14]

TakoX TYT MOXXHa 3HanTu aeTanbHi po3bopu UX/Ul-gnsanny gna
@ ObHapy>eH Mnarunat: 0,23% https://gerabot.com/article/detalno_pro _chatbo... + 3 id: 35

60 MBSO PHO3BONSE CTBOPIOBATU 3pYYHIi Ta IHTYITUBHI iHTepdelicn. Towards Data Science -
6,101, Wo MicTUTb BaraTto TeXHIYHUX CTaTen 3 po3pobky 4YaT-60TiB, 30KPEMaA Ha OCHOBI
LITYYHOr O iHTesekTy Ta 06pobKn NpUpoaHOI MOBW.

TyT MOXXHa 3HaNTW MOCIBHNKKM Ta Ornsan HOBUX hpernMBOpKiIB i 6ibnioTek gnsa cTBopeHHA 60TiB.
Towards Data Science € nnaTdoOpMOt0, OPIEHTOBAHOK Ha TEXHOJIOMiYHI Ta HAYKOBI acnekTun
po3p06bKU, 3 aKLLEHTOM Ha 17 WTYYHUN iHTENEKT, MallMHHEe HaBYaHHA Ta 06pobKy NpmnpoaHoi
MoBU (NLP). Y cTaTTax AeTasIbHO MOACHIOITLCA MaTeEMaTUYHI Mogeni, Lo fie)XaTb B OCHOBI 4aT-
6oTiB, Taki Ak TpaHchopmMepn Ta Modeni seq2seq. Hanpuknag, y ctatTi npo BERT ansa 4yaTt-60TiB
HaBOOMTbLCA MPUKIAL TOro, SK MOAEIb MOXXe BUKOPUCTOBYBATUCS A5 06pobKuM 3anuTis
KOpPUCTYyBauiB:

n LunTtnposaHus: 0,19% id: 36

"Using BERT, the chatbot can understand complex queries like 'What is the refund policy if |
cancel my order within 24 hours?'." [15]

Lle p>xepeno KopucHe Ans AOCAigHUKIB Ta PO3pOOHUKIB, SKi X04yTb ranbLue 3po3ymiTu
TexXHOJ10rii, WO CTOATb 3a YaT-60TaMu. TakKMM YNMHOM, KOXKHE 3 LIUX OXXKepesn MPOroHyeE
YHiKanbHUM Niaxig 0o TemMmun po3pobku 4aT-60TiB: Medium.com (POKYCYETLCA Ha NPaKTUYHUX
npuknapgax, Chatbotslife.com oxonntoe 6i3Hec Ta UX/Ul acnekTn, a Towards Data Science pnae
TeXHI4YHUIM | HAYKOBMI NOrnsa4 Ha npouec CTBopeHHA 60TiB, BUKOPMUCTOBYOUYM Al Ta MalLnHHe
HaB4YaHHA. Ba)xNIMBOK YaCTMHOK AOCAIOKEHHS € ornag nnaTgopM, AKi noaerwyoTs Nnpouec
CTBOPEHHSA YaT-60TiB. OCb KiJlbka OCHOBHUX iIHCTPYMEHTIB, WO pO3rnsanatoTbCs B AiTepaTypi:
Dialogflow (Google) - ogHa 3 HannNoONyNApPHIWMX NAAaTHOPM A5 PO3P0bKU iIHTENeKTYyaNnbHUX
6oTiB. Mae wunpokunin Habip iHcTpymeHTIB ans poboTun 3 NLP Ta Al. Dialogflow (Google) € ogHum 3
HaNNONYNAPHILWNX IHCTPYMEHTIB

@ O6Hapy»xeH Mnarnat: 0,12% https://www.hashdork.com/uk/Hankpalunii-ppe... id: 37

Ana po3pobku 4aT-60TiB, AKUN BUKOPUCTOBYE LUTYYHUN iIHTENEKT i MalULMHHE HaBYaHHSA ONns
06pobkun npupoaHoi mosu (NLP

). BiH NnponoHye 3py4yHuni iHTepdenc ons cTBoOpeHHs 60TIB, AKi MOXXYTb IHTErpyBaTUCS 3 PiI3HUMU
nnatgopmamu, Takummn gk Google Assistant, Facebook Messenger Ta iHwi. Mpuknagom € 60T ons
pecTopaHy, AKUN MoXXe aBTOMaTUYHO NpUIAMaTN 3aMOBJIEHHS:

n UnTtmposaHusa: 0,13% id: 38
"User: I'd like to order a pizza. Bot: What size would you like? User: Large." [16]

Ba>kimBoto 0cobMBICTIO € MOXIMBICTb HaaWTyBaHHS iIHTEHCMBHOINO HaB4YaHHA 6oTa Ha
peasibHMX po3MOBaXx, LLO NiABULLYE NOro TOYHICTb. 2 18 Microsoft Bot Framework - we ogHa
BesInKa njatdgopma ANa CTBOPeHHs 4aT-60TiB, sika 3abe3nevye iHTerpauito 3 pisHUMKU KaHanamm
KOMYHiKauii, Takumun gk Microsoft Teams, Skype, Facebook Messenger Towo. Microsoft Bot
Framework € noTy>XHO naaThopmMoto Ana CTBOpeHHA BaraToyHKUiOHanbHUX BOTIB, AKi MOXYThb
npaulBaTK 3 KilbKOMa KaHanamun, Taknmm sk Skype, Teams, Facebook Messenger Ta iHwi. Llen
dhpermBopK A03BONSE BUKopuctoByBaTu C# abo Node.js ansa ctBopeHHs 60TiB, Wwo 3abe3neyye
FHYYKICTb ANnsa po3pobHukie. Hanpuknag, MoxXHa cTBOpUTK 60Ta Ans ynpaBaiHHA 3yCcTpidYaMu:

n UnTmnposaHua: 0,15% id: 39

"User: Schedule a meeting for tomorrow at 10 am. Bot: Your meeting has been scheduled for 10
am tomorrow."

Microsoft Tako>X NPoOMoOHY€E [OAATKOBI IHCTPYMeHTH, Taki Ak QnA Maker pna aBTomaTm3aduii
BigMnoBigen Ha nowunpeHi 3anmuTtanHa Ta LUIS ons o6pobkn npupoaHoi mosu. [17] Rasa - open-
source nnatdopmMa

@ O6Hapy»xeH Mnarunat: 0,19% https://citeschool.org/uk/top-12-naikrashchikh-c... + 7 id: 40
DNRLYBOPEHHSA 4aT-60TiB Ha OCHOBI Al. BiApi3HAETLCS MOTY>KHUMMU MOXMBOCTAMU A5
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https://www.hashdork.com/uk/?????????-?????????-???-????????-???-?????/
https://citeschool.org/uk/top-12-naikrashchikh-chat-botiv-zi-shtuchnim-intelektom-na-2023-rik

https://plagiarism-detector.com 10/28

HaNalTyBaHHS MOAesIeENn MalLMHHOINO HaB4YaHHA. Rasa — Le open-source nnaTgopma anas
CTBOPEHHSA 4aT-b60TiB, L0 A03BOJISE

po3p0bHNKaAM MaTM MOBHUMA KOHTPOJIb HA4 HalaWwWTyBaHHAMM i gaHUMK 6oTa. Rasa
BUKOPMCTOBYE CyYacCHi Moaeni MallMHHOIro HaBYaHHA Ans 06pobku 3annTiB KOPUCTYBaAYIB | MOXKe
6yTun iHTerposaHa 3 pisHUMK NnaTdopMmamu, Takmmmn sk Telegram, Slack abo BnacHi Beb-
nonaTtku. Hanpuknapg, 60T, po3pobneHnn Ha Rasa, Moxxe BeCcTu gianor, obpobnsatoum cknagHi
3anuTu:

n LUunTtnposaHus: 0,18% id: 41

"User: What is the best time to plant tomatoes? Bot: Tomatoes are best planted in the spring,
depending on your local climate." [18]

OcobnusicTio Rasa € MOXXNMBICTb KacToMi3auil Mmogenen onsa cneyngivHmnx notpeb Kopuctysaya,
wo pobutb NaaThopmy NpmabsnBo A9 KOMMAHIN 3 YHiIKallbHUMKW BUMOramMu. Lii Tpu
nnaTtopMu HaJaTb pPi3Hi Niaxoam Ao po3pobku 4yaT-60TiB: Dialogflow hokycyeTbCa Ha
MPoOCTOTI Ta iHTerpauii 3 Google-npoayktamm, Microsoft Bot Framework nponoHy€e NoTy>KHi
MO>XXJIMBOCTI /19 KOPNopaTMBHUX pilleHb 3 THY4YKOt iHTerpauieto, a Rasa nae po3pobHukam
MaKCUMasibHUN 19 KOHTPOJIb | KACTOMi3aLito 3 BiAKPUTUM BUXiOHUM KOAOM. KOXXHa 3 LmMX
naaTdopM O03BOJISE CTBOPIOBATM CKNadHi pilueHHs, ane Bubip 3a1exxunTb Big noTpeb npoekTy,
BMMOI [0 iHTerpauii Ta HafawTyBaHb LUTYYHOr0 iHTENeKTy. He MeHWy ponb CNif BigoaTw i
6noram, Hanpuknang:

B LUunTnposaHus: 0,02% id: 42
"Chatbots Life"

(chatbotslife.com) - oauvH i3 HannonyNApHiWMX 670riB, MPUCBAYEHNX TeXHoorigM YyaT-60TiB, 3
BEJINKOIO KifIbKiCTIO HaBYasIbHUX MaTepianiB i HOBUH. [19]

u LintnposaHus: 0,02% id: 43
"Towards Data Science"

(towardsdatascience.com) - 6nor ansa gaxiBuiB 3 MalUMHHOINO HaBYaHHA Ta 06pobkn NpMpoaHOI
MOBU, A& MOXXHa 3HanuTu 6araTo cTaTen Npo BUKOpUCTaHHA Al B 4aT-6oTax. [20]

n LnTtnposaHus: 0,02% id: 44
"Botpress Documentation"

(2020) - odbininHa gokyMeHTauUia nnaTdopmm Botpress, ska gonomarae po3pobHnKam 3po3ymiTH,
K BUKOPUCTOBYBATU LIeN iHCTPYMEHT 419 CTBOPEHHSA BNacHMX 4YaT-60TiB. [21] OTXxe,
PO3rASIHYBLUM OaHi JliTepaTypHi AXKepena Ha Temy

& Uutuposarus: 0,05% id: 45
"NocnigXeHHs 3acobiB Ta MeToaiB po3pobku YyaT-60TiB"

MO>XHa 3p0bUTN BUCHOBKMU, LLLO B HUX BUCBIT/IOIOTb LUMPOKUIA CMEKTP acneKTiB Li€l TeXHONOor T,
NMOYMHalOYN Bi TEOPETUYHUX OCHOB 06P0BKN NPNPOAHOI MOBU Ta LUTYYHOr O iIHTENEKTY A0
MPaKTUYHUX IHCTPYMEHTIB i N1aTPOPM ONs CTBOPeHHS 60TiB. TeMa aKTUBHO PO3BUBAETHLCH, i
h>xepena gornomMaralTb 3p03yMiTH, 9K Cy4aCHi TEXHOMOrIi BNMBaOTb Ha e(PEeKTUBHICTb
OianoroBmx cUCTeM. B KOXKHiM KaTeropii 94 nocTapatoCb HAaBECTU MO KiflbKa BaXkJINBUX OXKepen,
W06 OXONMUTW Pi3HiI acNekTu TemMu: Bif pyHAaAMeHTalbHUX NPUHLKAIB po3pobku YaT-60TiB A0
npuKnagHux Kencie y 6isHeci. Tak, Hanpuknag: - bisHec Ta MapkeTuHr: YaTt-6oTn
BUKOPUCTOBYIOTbLCA A1 aBTOMaTU3aUil NpoaaxkiB, MigTPMUMKMN KJEHTIB | MApPKETUHIOBUX
KaMnaHin. Y 6aratbox OOCNiOXXEHHAX aHaNi3yeTbCA BMNAMB BOTIB Ha B3aEMOLI0 3 KNieHTaMu. [22]
20 YaT-60Tn cTann HeBia'eMHOIO YaCcTUHOLO BidHec-cTpaTerin y chepi MapKeTUHIY, OCKINIbKK
BOHM MOXXYTb aBTOMaTU3yBaTW B3aEMOLII0 3 KNiEHTaMM, NOKpaLLyBaTn 06CNyroByBaHHSA Ta
CTUMyJOBaTU Npogaxki. OQHUM i3 HaMNOLWMPEHILLINX CLEHapIiiB BUKOPUCTaHHSA 60TiB y Bi3Heci €
aBTOMaTuM3alia NPoLUEeCiB KNIEHTCbKOI MigTPUMKN. Hanpuknag, KoOMNaHis Moxxe ctBopuTn 6oTa,
AKU Jornomarae KjaieHTaMm oTpMMyBaTK iHpOpMaLLito NPO CTaTyC 3aMOBJIEHHS:

u LintnposaHus: 0,14% id: 46
"User: Where is my order? Bot: Your order is currently being processed and will be delivered by
Friday."

Takun Nigxia 3HNXXYE HaBaHTa)XeHHS Ha peasibHUX areHTIiB NiIATPUMKN Ta NiABULLYE WBUAKICTb
o6cnyrosyBaHHSA. Y MapKeTUHry 4aT-60Tu MOXYTb BUKOPUCTOBYBATUCA 14 NepcoHanilauii
0oCBiny KNieHTIB. BoTn 3aaTHI 36MpaTn OaHi Npo ynoaobaHHA KOPUCTYBAYiB i NPOMOHYBaTU IM
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iHOMBIQYyanbHI peKkoMeHpalii Ha OCHOBI iICTOpIi MOKYNOK. Hanpuknag, y cepi eNneKTPOoHHOI
Komepuii 60T MOXe CNiIKyBaTUCSA 3 KOPUCTYBAYEM TaK:

B LUunTtnposaHus: 0,16% id: 47

"User: I'm looking for a new smartphone. Bot: Based on your previous purchases, | recommend
the latest Samsung Galaxy S21."

Lle nonomarae cTtBopuTyM BiNlbll peneBaHTHUIN AOCBIA ANS NOKYMNUS Ta NiABULWLNTN KOHBepCii. [23]
YaT-60Tn Tako)X ePeKTUBHI OS19 aBTOMaTM3aLlil MAapKETUHIOBUX KaMMaHin, TakKnx K pO3CuiiKa
noBiAOMJIEHb NMPO 3HMXKKK, creLlianbHi Npono3uuii abo 3anyck HOBUX NPOAYKTIB. BOT Moxe
aBTOMaTMYHO HaragaTu KOpUcTyBadaM rnpo akuito:

B LUuTtnposaHus: 0,21% id: 48

"Bot: Don’t miss our Black Friday sale! Get up to 50% off on selected items. Would you like me
to send you a reminder on the day?"

Lle cnpuse NigBULLLIEHHIO 3a/ly4eHOCTI KJIEHTIB Ta CTUMYJIIOBaHHIO NpoaaxiB. Kpim Toro, 6oTtu
BUKOPUCTOBYIOTbLCA AN reHepauii Ta ynpasaiHHA nigamMu (MOTeHUinHUMKN KnieHTamun). boTtn
MOXYTb CTaBUTU YTOYHIOKOYI 3annTaHHS, Wob KBasidikyBaTun nign, a NnoTiM nepegasaTun
peneBaHTHY iH(opMaLitlo Bigainy npogaxy. Hanpuknan:

u LntnposaHus: 0,22% id: 49

"Bot: Are you interested in our premium plan or the standard one? User: Premium. Bot: Great! |
will connect you with a sales representative for 21 further details."

Lle nonomarae ontumMisyBaTun poboymnin npouec i 3abesnevye binbw ToO4YHE BU3Ha4YeHHsA NoTpeb
knieHTiB. LLle oanH uwikaBMin acnekT y 6i3HeCi — Le BUKOPUCTaHHA YaT-60TiB Ans 36upaHHsA
BiAryKiB Ta aHani3y 3a[0BOJIEHOCTI KNIi€HTIB. licnsa 3aBepLUeHHS NOKYMNKK BOT MOXXe 3annTaTu:

B LUuTtnposaHus: 0,13% id: 50
"Bot: How satisfied are you with your recent purchase on a scale from 1 to 57"

OTpumMaHa iHhopMauia Moxke byTu BUKOpMCTaHa 418 NoAiNweHHs NnpoaykTie abo nocnyr. [24] -
OcgBiTa: YaT-60TK, Taki AK BipTyanbHi MOMiYHUKN, BUKOPUCTOBYIOTbLCA A1 MOKPALLEHHS
HaB4Ya/IbHOro Npouecy, AornoMaral4dm CTygeHTaMm oTpuMyBaTK iHhopMaLlilo Npo Kypcu Ta
3[0aBaTy 3aBAaHHA. YaT-60TK B OCBITI BigKpMBalOTb HOBi MOXKJ/INBOCTI 4151 B3AaEMOMIi 3i
CTyOeHTaMK Ta NigBULLEHHA epeKTUBHOCTI HaB4YasibHOro npouecy. OAuH i3 KNIOY0BUX CLEHapPIiB
— Le CTBOPEHHS HaB4YasibHUX BOTIB, AKi MOXXYTb aBTOMaTU4YHO BigMNOBIAATW Ha 3anNUTaHHA
CTYLEHTIB Ta AornomMaraTn B OCBOEHHI MaTepiany. Hanpuknag, 60T Ans oHNanH-KypCiB MOXe
BigNOBIiAaTWN Ha 3anNnTK:

B LunTtnposaHus: 0,31% id: 51
"User: Can you explain the concept of neural networks? Bot: Neural networks are a series of

algorithms that attempt to recognize underlying relationships in a set of data through a process
that mimics the way the human brain operates." [25]

Y chepi AnCTaHUINHOI OCBITK YaT-60TN MOXKYTb BUKOHYBATW POJib BipTyasibHUX MOMIYHUKIB, SAKi
HaragyloTb CTyAeHTaM Npo AepflaiHn Ta 3aBOaHHA. Hanpuknag, 60T Mo)xe HaragysaTu npo
ManbyTHi ek3aMeHn abo HagCcMnaTu NiAKa3KKW WOA0 MiagroTOBKU:

B LUnTtnposaHus: 0,16% id: 52
"Bot: Don't forget, your final exam is in two days! Would you like some tips on how to prepare?"
[26]

LLle oAVH Ba)K/MBUIM aCcnNeKT — Le aBTOMaTu3aLuisa agMiHiCTpaTUBHNX 3aBAaHb. YaT-60Tn MOXYTb
nonomMaraTun CTyLeHTaM PeeCTPYBaTUCA Ha KYypCu, OTPUMYBaTK po3Kiaf 3aHATb abo
Ai3HaBaTMCA Npo NporpamMu cTuneHgin. 22 Hanpuknaga:

[ 7 | LinTuposaHus: 0,2% id: 53
"User: How do | apply for a scholarship? Bot: You can apply by filling out this form. Here is the
link to the scholarship application."

YaT-60Tn TaKo>X MOXKYTb BUKOPUCTOBYBATUCA A5 MPOBEAEHHS OLiHIOBAaHHSA 3HaHb CTYOEHTIB.
BoHM MOXXyTb NpornoHyBaTu TecTn abo HaBiTb BpaTu y4acTb y Aianorax, wob ouiHNTK piBeHb
PO3yMiHHSA MaTepiany. Hanpuknag, 60T MoXe 3anuTaTu:

u LntnposaHus: 0,14% id: 54
"Bot: What is the capital of France? User: Paris. Bot: Correct! Now, what is the capital of
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KpiMm TOro, 60T MOXYTb CNYXKUTU NAaTHOPMOIO ANA FPYNOBUX AUCKYCil, CTBOPIOIOYM
iIHTepaKTMBHE cepenoBuLLe AN CTYAEHTIB. Y 4aTax 3 60TamMu MOXXHa 06roBoptoBaTy pi3Hi TemMu
Ta 0O6MiHIOBATUCA AYMKaMWU, WO CMPUSE BiNnbll akTUBHIN y4acTi CTYAEHTIB Y HaB4YalbHOMY
npoueci. Hanpuknag:

B LnTnposaHus: 0,16% id: 55

"Bot: Today we’re discussing climate change. What are your thoughts on the role of renewable
energy in reducing global warming?" [27]

Takox, 4aT-60Tn gonomaratTb 3pobMTKN OCBITY BiNbL AOCTYNHOW ANa Noaen 3 ocobnmemmmn
notpebamun. BoHN MOXXyTb NepeTBOpPIOBaTN TEKCT y 3BYK abo BignoBigaTn Ha 3annTu CTYLEHTIB 3
NMOpYLLUEHHAM 30pY, AOMOMarat4m iMm OpiEHTYBATUCS B HaBYasIbHUX pecypcax. YaT-6oTu, Ak y
6i3Heci, TaK i B OCBITi, € MOTY>XHUM iIHCTPYMEHTOM, LLO AOMNOMara€ onTuMidyBaTun npouecu,
nokpawmnTn obcnyroByBaHHSA KNiEHTIB abo CTyAEHTIB, @ TaKoXX NiABULLMTU e(PEKTUBHICTb
B3aemogii. LLle oaHi€o BaXXMBOIO rasy33t0, Aie BUKOPUCTOBYHOTLCA YaT-60Tn € MegnunHa.
Hanpuknag B ctaTTi

[ 7 | LintuposaHus: 0,05% id: 56
"Al Chatbots in Healthcare: A Comprehensive Review"

(2021) onucyeTbCa [OCAIAXKEHHS, 9K LWUTYYHO-IHTeNneKTyasbHi 4aT-60Tn MOXYTb NiATPUMYBaTH
NauieHTIiB Yy MeANYHUX MUTAHHAX, BUKOHYIOHYN PYHKLUIT iIHhopMaLinHOro NoMiYyHUKa Ta
aBTOMaTU3YO4MN NepPBUHHY KOHCYNbTauilo. Hanpuknag, 4aT-60Tn BUKOPUCTOBYIOTLCSA A4
nonepenHboi OLUiHKM CUMNTOMIB, 23 AoroMaratydum nauieHTam 3po3yMiTi, 4m noTpibHa iM

MeaundHa gonomora. PeanbHuin npuknag — 60T ADA Health, skuin 3annTye y nauieHTa npo
CUMMNTOMMU:

u LintnposaHus: 0,27% id: 57

"User: | have a headache and feel dizzy. Bot: Do you also experience nausea or sensitivity to
light? Based on your symptoms, you might have a migraine. Please consult a doctor for further
evaluation." [28]

Ornsag TakoxX nigkpecntoe ponb 60TiB y HagaHHI iHopMaLii Nnpo npenapaTu. Hanpuknag, 60T
MO>XKe BiAMnoBiCTu:

§d LUunTtnposaHus: 0,21% id: 58
"User: What are the side effects of ibuprofen? Bot: Common side effects include stomach upset,
nausea, and dizziness. If you experience severe symptoms, contact your doctor immediately."

Lle n03BONISE NALIEHTAM LWBUOKO OTPUMYBaATK HadinHy iHpopmauito 6e3 HeobxioHOCTI
3BepTaTnCa A0 nikapsa. YaT-60Tn TaKoXX BUKOPUCTOBYIOTHLCA B YMPABJIiHHI XPOHIYHMMM
3axBoptoBaHHAMU. Hanpuknag, giabetnyHnnm 60T Mo)xe HaragyBaTu Nali€eHTaM NepeBipsaTu
piBEHb LLYKPY B KPOBI:

&4 Lintnposarus: 0,13% id: 59
"Bot: It's time for your glucose check. Please measure your levels and log the data here."

AKWO NepernsaHyTn CTaTTHO

& Uutuposarus: 0,06% id: 60
"Conversational Agents for Mental Health: Opportunities and Risks"

(2020), To MOXXHa MobaunTK, WO U CTAaTTH aHaNi3ye noTeHuian 4aT-60TiB ANd NiaTpUMKN
MCUXIYHOro 340POB’S, @ TaKOX PU3MKK, NOB’'A3aHi 3 IX BUKOPUCTaHHAM. OAWH i3 KJI0HOBUX
npuknagis — 60T Wysa, aK1Min BUKOPUCTOBYE KOMHITUBHO-NOBEAiIHKOBY Tepanito (CBT) pns
NigTPUMKKN KopucTysadis. Hanpuknag, 60T Mo)xe 4OMOMOrTY AOAMHI N040NaTWN TPUBOTY:

[ 7 | LinTuposanus: 0,22% id: 61
"User: | feel anxious about tomorrow's presentation. Bot: Let’s practice some deep breathing

exercises together to help you relax. Imagine breathing in confidence and breathing out stress."
[29]

24 Taki 60T TakoX 3[aTHI BigCTe)XXyBaTN €MOLINHNIA CTaH KOPUCTYBa4iB Yepes perynsapHi
rnepeBipKn HaCcTpPOIo:

u LntnposaHus: 0,27% id: 62
"Bot: How are you feeling today on a scale of 1 to 10? User: 4. Bot: I'm sorry to hear that. Would
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you like to talk about what's bothering you or try a mindfulness activity?"

OpOHak CTaTTH 3BEepTaE yBary Ha pU3suKu, HaNpukad, MOXKJIMBY 3a/IeXXHICTb Big 60TiB abo
HEKOPEKTHE CMPUNHATTSA IX 9K 3aMiHM npodecinHoi Tepanii. ABTOPU HarooWwyTb Ha
Ba>XJINBOCTIi YiTKOro rnoBifOMAEHHS KOPUCTYBayaM, WO 4aT-60Tn — Ue nmwe OONMOMIXKHUN
iIHCTpyMeHT. ObnaBa g)xepena NigKpecntowTb, Wo 4aT-60TK CTaloTb BaXXK/IMBUM iHCTPYMEHTOM Yy
MeaunumnHi, 3abe3nevyoun AOCTYNHICTb iHpopMauii Ta NiaTpnMKy. BogHo4vac HeobxigHO
BpaxoByBaTn 0bMe)XKeHHS, TaKi K pu3nMK NOMUIIKOBOI AiarHOCTUKK abo HeJooLUiHKa CePMO3HOCTI
npobnem. 3okpema,

@ O6Hapy»xeH Mnaruat: 0,24% https://foxminded.ua/chat-boty-na-python/ + 2 id: 63

4a B0y Tb 6yTH 0COBNNBO KOPUCHUMM Ans: 1.MiABULLEHHS AOCTYMNHOCTI NOCAYr ANs
MauieHTIB y BigganeHnx panoHax. 2.ABToMaTun3aLil pyTUHHNX 3aBAaHb, TakKUX K HaragyBaHHSA
Mpo MPUIMNOM NiKiB Y1 3anncC Ha NPUNOM A0 Jikaps.

3.MiATPUMKKN NCNXIYHOr0 340pPOB'A Yepe3 MoTMBaLINHI 6ecian 4n BnpasBu. YcCi Ui acnekTun
BKa3ylTb Ha Ba>kKJINBICTb po3pobkn afganTueBHMX Ta 6e3neyHunx pieHb 418 MeANYHUX YaT-
60TiB. He MeHLI Ba)x/IMBOIO Chepoto BMAUBY Hapasi € coLiasibHi Mefiia Ta MapKeTUHr. B gaHin
ranysi Tex LWNPOKO BUKOPUCTOBYIOTLCA YaT-60Tn. Tak Hanpuknag B CTaTTi

&4 LinTnposarus: 0,09% id: 64
"Chatbots for Social Media Engagement: A Case Study of Facebook Messenger Bots"

(2021) nigkpecntoeTbCa AOCNiIAXKEHHS, AK YaT-60TK Ha NnaTdopMax couianbHUX Mefia, Takux K
Facebook Messenger, MOXyTb NiABULLNTU 3aNy4HeHICTb KOPUCTYBaYiB Ta NoserwmTn

KOMYHiKauito 3 6peHpgamu. 25 Hanpuknag, KOMMaHis, Wo 3aiMaETbCAa MOAHNM OA4SMOM, MOXKe
BUKopucToByBaTn 60Ta A9 aBTOMaTu3alil peKkoMeHaalin:

[ 7 LnTtuposaHus: 0,21% id: 65
"User: I'm looking for a summer dress. Bot: Sure! Here are some options for you. Would you like
to see dresses under $50 or premium ones?" [30]

Lle [O03BONISIE KOPUCTYBAYaM LWBUAKO 3HANTU NOTPIOHUIA NPOAYKT, 3MEHLUYKO4YM Yac MoLwyKy. YaT-
60TK TaKoXX BUKOPUCTOBYIOTBLCS A5 YNPaBJliHHA aKLiiMX Ta po3CUJIKaMu B COLiasibHUX Media.
Hanpuknan:

&4 LinTnposarus: 0,17% id: 66
"Bot: Hello! We noticed you liked our last post. Here’s a 10% discount code just for you:
SUMMER10. Use it at checkout!"

Lle cTuMy o€ NOBTOPHY B3aEMOAIi0 3 BpeHaoM i MOoKpaLly€E KNEHTCbKY N0SbHICTE. CTaTTA
DEMOHCTPYE, 9K 6OTU MOXXYTb BiANOBIAATN HA KOMeHTapi abo NpuBaTHI NOBIAOMIEHHSA B
peanbHOMY 4Yaci, AonoMarawym bpeHaam NiaTPMMyBaTN aKTUBHICTb Yy COLia/iIbHUX MepeKax.
Hanpuknan:

B LnTnposanHus: 0,14% id: 67
"User: Is this item available in blue? Bot: Yes, it's available! Here’s the link to check it out."

Lle 3HM>XXYE HaBaHTa>XeHHS Ha KOMaHAW NiATPUMKMK 1 MigBULWLYE LWBNOKICTb 06CNyroByBaHHS.
IHWW NpuKnag i3 4OCNiIAXKEHHSA — IHTepPaKTUBHI KaMnaHii 3 BUKOpUCTaHHAM 60TiB. KomnaHis
MOXKEe OpraHizyBaTu BiIKTOPUHY 41 rpy 4Yepes Messenger gnsa NigBULWEHHS 3ay4€HOCTI:

B LUunTnposaHus: 0,19% id: 68

"Bot: Let’s play! Guess the correct answer and win a $20 voucher: Which year was our brand
founded? A) 2005, B) 2010, C) 2015."

26 Taki akTMBHOCTI 3a/ly4atoTb KOPUCTYBAYiB i CTUMYJIIOIOTb €MOLINHNIA 3B'S30K i3 BpeHaoM.
HacTynHa cTaTTH

B LnTnposaHuns: 0,06% id: 69
"Marketing Automation with Al Chatbots: Strategies and Trends"

(2020) aHanizye, 9K 4aT-60TU BUKOPUCTOBYIOTLCA A9 aBTOMaTM3alii MapKeTUHIroBMX 3aBAaHb,
TakKux sIK reHepauia niais, NnepcoHanisalis KOHTEHTY Ta ynpaeniHHa CRM. Hanpuknan, 60T Moxe
CTaBUTW YTOYHIOIOYI 3aNnUTaHHA AN KBanidikauii nigis:

[ 7 | LinTuposanusa: 0,11% id: 70

"Bot: What's your main area of interest: digital marketing, e-commerce, or software
development?" [31]
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3ibpaHa iHhopMaLis NnepefaceTbCa MeHeaXXepaM NMpoaakiB ans nogasnbluoi pobotun. YaTt-60TNM
TaKOX CMpUsATb NEPCOHaNi30BaHNM peEKOMeHdalUisiM, aHaNi3ylo4n nonepeaHi Oii KopucTyBadis.
Hanpuknan:

&4 Lintnposarus: 0,19% id: 71
"User: I'm looking for a gift. Bot: Based on your last purchase, how about a premium leather
wallet? It’s a popular choice for gifts!"

Lle nokpally€e OocBig KJieHTa 1 36inblIye MMOBIPHICTb NOKYMKW. LLle 0AnH MonNyasipHUA CueHapin
— HaragyBaHHSA NPO NOKMHYTI KOLWKWN B OHNANH-Mara3mnHax:

&4 Lintnposarus: 0,14% id: 72
"Bot: You left a pair of sneakers in your cart. Complete your purchase now and get 15% off!"

Lle cnprsie NOBepHEHHIO KOPUCTYBAYiB i NiABULLEHHIO KOHBEpPCiN. YaT-60Tn TakoxX
BUKOPMCTOBYOTbLCA AN 360py BiAryKiB i NpoBefeHHs onnTyBaHb. Hanpuknaa:

| » | LnTuposaHus: 0,11% id: 73
"Bot: How was your experience with our service? Rate us from 1 to 5."

27 OTpuMaHi gaHi gonoMaratoTb KOMMNaHiAM NOKpaLlyBaTK AKiCTb 06cnyrosyBaHHA. CTaTTs
TaKOX NiAKPECIoE, Wo 60TK eheKTMBHI B yrnpaBsiiHHi OMHiIKaHaNbHUMN MapKETUHIOBUMU
cTpaTeriaMu. BoHn iHTerpytoTbca 3 pisHuMn nnatdopmamm (Facebook, Instagram, WhatsApp) i
[03BONISAIOTbL NiATPUMYBATU EANHUIA CTUIb KOMYHiKaLii 3 knieHTamu. ObuaBa pxxepena
OEMOHCTPYIOTb, WO 4YaT-60TN CTanun KJKYOBMM €1IEMEHTOM Y MapKeTUHIY Ta CouiaJibHUX Megia
3aBASKM iXHiN 34aTHOCTI NepcoHanizyBaTn B3aEMOLit0o, aBTOMaTU3yBaTN NpoLecn n
NigBULLYBaTW 3ay4eHicTb. Mpuknag 1: KamnaHia 3i 36opy KOHTaKTIiB Yepe3 4aT-60T:

& LinTnposarus: 0,11% id: 74
"Bot: Hi! Want to join our exclusive club? Share your email to get started!"

Mpuknag 2: ABTOMaTMU30BaHa NigTPMMKa aKuin:

& Uutuposarus: 0,09% id: 75
"Bot: Today only! Buy 1 get 1 free on all skincare products."

BukopuctaHHs 60TiB 3abe3nedyye He TiIbKM €KOHOMIlO Yacy, ajle 1 CTBOPIOE MO3NTUBHUN OOCBIA
0N KOPUCTYBauiB, WO NigBuLLYyE TXHIO AOBipy A0 6peHais. LlikaBo nofaoTbCa AOCAIAXKEHHS B
CTaTTi

& Uutuposarus: 0,05% id: 76
"Legal and Ethical Implications of Al Chatbots"

(2021) woao KPUANYHUX aCMNeKTIB Ta eTUYHUX BUKIUKIB. Tak U CTaTTa AO0CAIAXKYE NPaBOBi 1
€TUYHI BUKNIMKMW, SKi BUHNKAOTb NpW BNpoBaAXeHHi 4aT-60TiB y pi3Hi cdhepn. OQnH i3 KNOY0BUX
acnekTiB — NPoO30piCcTb B3aEMoAii. KopucTyBaydi MatloTb 3HATK, LLLO BOHM CRiNIKYIOTbCA 3 60TOM, a
He 3 nloguHoto. Hanpuknag:

[ 7 | LinTuposanHusa: 0,14% id: 77
"Bot: Hi! I'm LegalBot, an Al here to assist with your legal queries. How can | help?" [32]
BioCcyTHICTb TakKoi MpPo30poCTi MoXXe Npu3BecTn A0 0O6MaHy KOPUCTYBaYiB, WO MOPYLUYE €TUYHI
CcTaHpapTun. 28 |HWe Ba)KIMBe NMUTAHHSA — ynepenykeHicTb y Bianosiasx 6oTta. Hanpuknag,
lopuanNYHUN 60T, AKNIN aHani3y€e CpaBn, MOXXEe HEKOPEKTHO OLIHUTUN KENCK Yepes HegoCTaTHIo
penpe3eHTaTMBHICTb AaHUX. Lle nigHiMae NUTaHHA eTUYHOCTI BUKOPUCTAHHSA Takux Moaenen y
BUPILLEHHI BaXXJINBUX IOPULANYHUX MUTaHb. Y CTaTTi TaKoXX PO3risa0aETbCA NMUTaHHA
BiAMOBIAaNbHOCTI 3@ NOMUNKYK 4aT-60TiB. AKLLO 6OT Hala€E HEKOPEKTHY OpUANYHY nopajy, ue
MO>Xe CMPUYNHUTU LopuanNYHi npobnemn ans KomnaHii-po3pobHuka. Hanpuknag:

| » | LunTtnposaHus: 0,14% id: 78
"User: Can | terminate my lease without penalty? Bot: Yes, you can, if it's been over 6 months."
fAKLL0 BiAMNOBIAb HEMpaBW/ibHA, KOPUCTYBAY MOXXKe MOHEeCTH 36UTKKN, L0 CTBOPIOE MUTAHHSA
BiAMOBIAaNbHOCTI 3a Aii 60Ta. ABTOpY TaKOXX aKLEHTYIOTb yBary Ha BUKOPUCTaHHI 60TiB y
BUpileHHi cropis. Hanpuknag, 60Tn MoxXxyTb 6yTn nocepeaHnkamMmm B apbiTpaxi ana
pO3B'A3aHHA APIOHNX KOHMIKTIB:

[ 7 | LinTuposanHus: 0,12% id: 79
"Bot: Both parties agree to the proposed settlement. Would you like to proceed with signing?"
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ETWYHI BUKNKKU BKJIOYAOTh TakoX npobnemy KoHgifeHUinHOCTI. Hanpuknag, akwo 60T 36upae
JaHi Npo cynoBi cnpasu, Le MoXXe 3arpoXxyBaTu NPUBaTHOCTI KOPUCTYBAYIB. Y CTaTTI
MPOMNOHYETHLCSH, W06 6OTU HiTKO MOACHIOBAIN, K i A4J19 HOrO BUKOPUCTOBYIOTBLCSA AaHi. B cTaTTi

n LUunTtnposaHus: 0,04% id: 80
"GDPR Compliance for Al Chatbots"

(2020) po3rnapa€eTbCca AOCNIAXKEHHS, K 4aT-60TM MOXXYTb BianosigaTu Bumoram GDPR, wo €
KJII04OBMM aCcNeKTOM A8 KOMNaHin, aki npauooTe Y Esponencbkomy Cotosi. Hanpuknag, yaT-
60T NOBUHEH 3annTyBaTu 3roay neped 36opomM NepcoHanbHUX AaHUX:

n LunTtnposaHus: 0,14% id: 81

"Bot: We need your consent to collect and store your information for legal assistance. Do you
agree? (Yes/No)"

29 ABTOpW NiAKPeCNoTb BaXXIMBICTb 3abe3neyeHHs NpaBa Ha BUAaNeHHSA OaHUX. KopucTyBaui
MOBUHHI MaTu MOXXJIMBICTb BMAANATU CBOI iHHOpMaLito:

n LunTtnposaHus: 0,12% id: 82
"User: Delete all my data. Bot: Your data has been successfully deleted from our records."
Tako>X 06roBoploeTbLCA, AK 60TK MOXKYTb 06pobNATK 3aNMTK WOAO0 NMpaBa Ha AOCTYN A0 AAHUX:
B LUunTnposaHus: 0,19% id: 83

"User: What data do you have on me? Bot: We store your name, email, and previous queries.
Would you like to download this data?"

Lle 3abe3neyye Npo30opiCTb i LOTPUMaHHSA pernaMmeHTy. LLle oanH Nnpuknag CTocyeTbCca 6besnekn
OaHnX. Y CTaTTi NAeTbCsA Npo HeObXiAHICTb WndpyBaHHA YyTAUBOI iH(hOpMaUiil, Ky nepenalnTb
yepes 6oTa:

u LntnposaHus: 0,12% id: 84
"Bot: For your security, all your data is encrypted and protected according to GDPR standards."

Ba>knmBnm acnektom € obmexxeHHs 360py AaHMX A0 MiHiManbHO HeobxigHmnx. Hanpuknag,
topnanyHuin 60T MoXKe 3anuTyBaTU NnLLe pesieBaHTHY iHpopMaLilo AN BUPILLEeHHS KOHKPETHOI
cnpasu:

u LntnposaHus: 0,19% id: 85

"Bot: To assist with your case, we need to know the type of contract involved. Please choose
from the following: Employment, Rental, or Business."

Obunasi cTaTTi NigKPECOTb BaXK/INMBICTb AOTPUMAHHSA IOPUOANYHNX | ETUHHUX HOPM Mif 4ac
BUKOPUCTaHHSA 4aT-60TiB. Takmx AK: 1. Mpo30opicTb: BOTKM MaloTb H4iTKO MNOBIAOMAATY NMPO CBOIO
npupoay. 2. KoHdigeHUinHicTb: [aHi KOpUCTyBa4iB NOBUHHI ByTn 3axuLleHi. 3. ETUYHICTb:
Bukno4yeHHs ynepeaXeHoCTi Ta HafgaHHSA KOpeKTHux signosigen. 30 4. BianoBiAanbHiCTb:
Bu3Ha4vyeHHs, XTO Hece BianNoBiAanbHICTb 3@ NOMUIKK BoTa. YaT-60TK y cdhepi ropucnpyneHuii
MaloTb BENMYE3HMIN NOTeHUias, ane ix po3pobka Bumarae obepexxHoro nigxony ANs
3abe3nevyeHHs 3aKOHHOCTI 1 eTUKIN iX BUKOPUCTaHHSA. TeopeTnyHi 3acagn po3pobkn yaT-60TiB
6a3yloTbCa Ha hyHAAMEHTaNIbHUX NPUHLUMMAX WTYYHOr 0 iHTENEKTY, TaKNX K MallnHHe
HaB4YaHHA, 06pobKa TeKCTy Ta afanTUBHI anropnTMun. BueyeHHs meToaiB 06pobku NnpnpoaHoi
MOBW [03BOJISIE BAOCKOHasIlOBATW B3aEMoito 4aT-60TiB i3 KopuctyBadamu, 3abesnevyoum
PO3YMiHHSA KOHTEKCTY Ta 3Ha4yeHHs noBigoMneHHa. BucHoBku o | posginy OTxe, ornsag axepen
3a TeMO0

&4 Lintnposarus: 0,05% id: 86
"Oocnig>eHHsa 3acobiB Ta MeToAiB po3pobku YaT-60TiB"

OXOMJIIOTb LUMPOKUIA CMEKTP NUTaHb, BKJKOYaYM TEOPETUYHI acneKTn WTYYHOro iHTeNnekTy Ta
06pobkKn NpupoaHOi MOBU, MPAKTUYHI peKkoMeHaauii 4na po3pobHMKIB, @ TaKOXX NpuKnagn

@ o6Hapysen Nnaruat: 0,38% https://essuir.sumdu.edu.ua/handle/123456789... id: 87
BMKOPUCTAHHSA 4aT-60TiB y pi3HUX rany3ax. MpakTn4Hi pekomMmeHaauii ons po3pobHuKiB, AKi
QHanNi3ylTbCA B NiTepaTypi, BKJOYaOTb ONTUMasbHI cTpaTerii Bnbopy iHCTpyMeHTIiB Ta
nnaTdopmMy ANa CTBOpeHHs 4aT-60TiB. Taki pekoMeHaauii cNpuaoTb MigBULLLEHHIO
eheKTUBHOCTI npoLecy po3pobku Ta AO3BONATb afanTyBaTu CUCTEMU Mif cneviasnbHi
notpebu. Ornsaa TakoXX AEMOHCTPYE 3HAYHUN iIHTepeC 00 BUKOPUCTAHHA Y4aT-60TiB y pi3HUX
chepax,


https://essuir.sumdu.edu.ua/handle/123456789/85112
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Takux gk 6isHec, megunumMHa, oCBiTa, eNeKTPoHHa KoMepuisa Ta cepa nocnayr. YaT-60Tu ycniwHo
3aCTOCOBYIOTbLCA A/ aBTOMaTM3auil NIATPMMKN KNIEHTIB, NpoBeAeHHS OoNUTYyBaHHSA, Towo. Kpim
Toro, y 6aratbox g)kepesax HaroJIOWY€ETbLCA Ha Ba)KJIMBOCTI iHTerpauii 4aT-60TiB i3 iHWKMNK
cuctemMamu, Takmmm ak CRM, aHaniTuyHi nnatgopMm 4m cepsicn aBToMaTum3auil 6isHec-npouecis.
Taka iHTerpauis po3LWmnptoe PyHKLIioHaNbHICTb 4aT-60TiB i 1O3BOJISE CTBOPIOBATU
BbaraTodyHkLUiOHanbHi 31 pileHH:A Ansa pisHUX ranysen. OcobanBo Le akTyaslbHO AJ19 KOMMaHin,
AKi NparHyTb 3abe3neynTn nepcoHasnizoBaHUM Niaxia Ao KNieEHTIB. OKPEMOIO TEMOIO €
onTuMisauis poboTn 4yaT-60TiB, WO BKAOYAE 3abe3neyeHHs WWBNAKOAIT, 3SMEHLIEHHS BUTPAT Ha
obuncnoBanbHi pecypcn Ta NiaBULEHHS TOYHOCTI BiANOBIAil. BUKOPUCTaHHSA CyHaCHMX XMapHUX
nnaTdopM Ta cepBicCiB Ansi po3p0bKM TakKMX CUCTEM CNPUSE MacluTabyBaHHIO pilleHb Ta iX
afanTauii o 3MiH y notpebax 6isHecy. [locnig>XeHHA TaKoX MigKPECsoTb BaXXaneicTb UX-
AN3aNHy Y CTBOPEHHI IHTYITUBHO 3p03YyMIiNINX i 3pYYHUX AN KOPUCTYBaYiB iHTepdencis 4yaT-
6oTiB. Lle 0o3BONSAE MiABULLNTMN PiBEHb 3a40BOJIEHOCTI KOPUCTYBAYIB i, AK HACNiOOK,
e(heKTUBHICTb BNPOBaAXXEHHA Takux cuctem. Ocobnmsy yBary NpuainaoTb MUTAHHAM
nokanizauii Ta Ky/ibTYPHOI aganTauii 4yaT-60TiB, 06 3abe3neynTun AKiCHy B3aEMOAitlo B Pi3HUX
perioHax CBiTY. HaykoBi po60oTn Tako>)X 3BepTaloTb YBary Ha poJjlb TeCTYBaHHA Ta OLiHIOBaHHSA
AKOCTi poboTun YaT-60TiB. [1Na LbOro BUKOPUCTOBYIOTLCA Pi3HOMAHITHI METPUKUN, 30KpPEMaA piBEHDb
PO3yMiHHSA KOPUCTYBaYiB, LUBUAKICTb BiAMOBiAi Ta TOYHICTb BUKOHAHHSA 3aBAaHb. YOOCKOHAIEHHS
LUUX NapaMeTpiB CAPUSE CTBOPEHHIO CUCTEM, SKi MOXYTb YCNILLHO BUKOHYBATW CBOI (PYHKLIT
HaBiTb Y CKagHMX yMoBax. Y NiACyMKy, aHani3 aAXepesn CBia4nTb Npo Te, Wo po3pobka YaT-60TiB
€ baraTorpaHHOIO Ta NepcneKTUBHOI Chepoto, AKa aKTUBHO PO3BUBAETLCS. 3 KOXKHUM POKOM
BOHa CTa€ Bce BifblL BaXK/IMBOO K OJ19 HAYKN, TaK i N9 NPaKTUYHOrO 3aCTOCYBaHHSA. 3aBAAKM
HOBUM TEXHOJIOTifIM i migxoAam 4aT-60TuK CTaloTb iIHCTPyMEeHTaMu, 34aTHUMU BUPiLLYyBaTuH
LWIMPOKUIA CNEKTP 3aBAaHb, Bi CNPOLEHHS KOMYHiKaLii A0 aBTOMaTmU3alii pyTUHHNX MpoLeciB.
ToXX DOCNIAXKEHHS Y Ui rany3i 3aMWaoTbCs akTyaabHUMK | MoTpebytoTb NoaanbLUOT yBarm 3
60Ky HayKOBOI CMiIbHOTK Ta po3pobHUMKIB. Ornag o)xepen Nokasye, Wo s TemMa NocTinHOo 32
PO3BMBAETbLCSA, @ HOBITHI TEXHONOrIT 4O3BONAIOTL CTBOPIOBATU AefaNi CKNagHiWwi aianorosi
cuctemu. 33 PO341 Il CYSACHI METO4W TA IHCTPYMEHTW PO3POBKIW YAT-BOTIB 2.1. Bubip
apxiTekTypu 4aT-60Ta Po3pobka 4yaT-60TiB nepenbavae Bubip oNnTMManbHOI apXiTEKTypK, SKa
3abe3nevye ixHIO PyHKLIOHaNbHICTb, MaclWwTaboBaHICTb Ta epeKTUBHICTb. Lle KoMmnnekcHun
npowuec, K1 BUMMarae snbopy apxitektypu, wo 3abesneyntb HeobxiaHy YHKLIOHaNbHICTb,
MaclTaboBaHICTb | eheKTUBHICTb. ApXiTeKkTypa 4aT-60Ta BU3HAYa€E CTPYKTYPY i B3aEMOLItO
Pi3HMX KOMMOHEHTIB CUCTEMU, WO BNJMBAE Ha ii 34aTHICTb 06pobnsaTn 3annTm KOPUCTYBaYiIB,
iHTerpyBaTunca 3 iHWWMMK CUCTEMaMU, @ TaKoX ehekTnBHO MacwTabyBaTnca npu 36inbLUeHHI
HaBaHTa>XeHHS. Bnbip apxiTekTypu 3aneXXnTb Bif Liien NpoeKkTy, CKNagHOCTI 3a4a4, TEXHIYHUNX
BUMOr i pecypciB, AOCTYMHUX OS5 pO3p0bKM Ta NIATPMMKN CUCTEMU. 3a3BNYal PO3PI3HAOTb
Kiflbka OCHOBHUX BapiaHTIB apxiTeEKTyp: oAHOLWAapoBi Ta baraTowwapoBi, cepBepHi Ta 6e3cepBepHi
pilleHHsA. Mo>XKHa TaKo>XX CKa3aTu, L0 OCHOBHMMW BapiaHTaMu apXiTEKTYpP € O4HOLLIApPOBi Ta
HGaraTollapoBi pilleHHS, a TaKOX cepBepHi 1 be3cepsepHi nigxoan. OAHOLWAPOBI apXiTEKTYpKU €
HaNNpPOCTILLMMK | BUKOPUCTOBYIOTLCA AJ1 CTBOPEHHSA 6a30BMX 4aT-b00TiB i3 MiHIManbHOO
norikoto. BoHn 3a3Bn4yam 6a3yloTbCs Ha iHTerpauii 3 MeceHg)XepamMm Ta BKJOYaOTh anwe
OCHOBHWUI piBeHb 06p0obkM 3anunTiB. OQHOLWapPoBa apXiTEKTypa € HAMMNPOCTILLIOK hopMOoto
opraHisauii 4aT-60TiB. BoHa nepenbavae eanHni piseHb 06pobkun 3anuTiB | Bignosigen. Y Takin
apXiTeKTypi 3a3BMYal BiACYTHA CKnafHa norika obpobku 3anunTis, i 60T BUKOHYBaTUME NuLle
obmeXeHy KinbKiCTb 3aBAaHb, TakKnx ik 06pobka cTaHoapTHUX 3anuTiB abo HagaHHSA iHhopMauii
Ha ocHoBi NepeabayeHnx cueHapiie. OgHOLWAPOBI apXiTEKTYpPU HanyacTille BUKOPUCTOBYIOTLCH
Ans ctBopeHHs 6a30BuMx 34 4aT-60TiB, WO B3aEMOLAIIOTL 3 KOPUCTYBA4YaMmM Yepes MeceHaXepu
abo Beb-3aCTOCYHKMN, HE BMMarat4dun CKaagHuUX iHTerpauin 3 iHwumm cuctemamu abo 6aszamu
DaHux. NepeBaro TakMx CUCTEM € iXHS MPOCTOTa Ta WBUAKICTb BMPOBaAXKEHHS. PO3rnsHeHo
6inbW geTanbHO NepeBarn o4HOLWAPOBUX apXiTekTyp: MpocToTa BNnpoBaaxeHHsA: O4HOLLIapOBI
pilleHHS € WBMAKNMN Y po3pobLi Ta BNPOBaAXEHHI, LLIO A03BOJISE 3HU3UTK BUTPaTU Ha
CTBOpPeHHS YaT-60Ta. LUBNAKICTb BUKOHAHHA: OCKinbkn BCcs 06pobka 3anunTiB 34INCHIOETHCA B
Me)Kax 0[HOro Wapy, CMCTEMa MpaLIoE WBUAKO, WO 3abe3nedyye KOPOTKMIM Yac BignoBiai Ha
3anuMTn KOpUCTyBaYiB. MiHiManbHi pecypcu: a8 oAHOLWAPOBOI apXiTEKTYpU He NOTPIOHI cKNaaHi
iIHPPACTPYKTYPHI pecypcu, Lo 3HNXXYE BUTPATU Ha NIATPUMKY i 06cnyrosyBaHHSA. OQHakK BOHU
MalTb 0bMeXxeHHs y MacliTaboBaHOCTI Ta MOXKINMBOCTAX 06pobKuM cknagHux 3anuTis. NMonpu
CBOi NepeBaruv, 04HOLIAPOBI apXiTEKTYPU MaAlOThb KiflbKa CYyTTEBMX He[o0NiKiB: ObMe)KeHa
MacwTaboBaHiCTb: OCKiNIbKN BCi KOMMNOHEHTU CUCTEMU 3HAXOAATbCA B OAHOMY LLapi,
MaclwTabyBaHHA TaKNX CUCTEM MOXe ByTu cknagHuMm i gopornmM. ObMexxeHa rHy4YKiCTb: AKLLO
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3rogom 3'aBuThbCs NoTtpeba B fodaBaHHI HOBUX YHKLIM abo iHTerpauin 3 iHWMMN cMCTEMaMMU,
e MOXXe BMMaraTu 3Ha4YHUX 3MiH B apXiTekTypi. CKnagHicTb NiaTpumkn: OCKinbKKM BCi
KOMMOHEHTN CUCTEMWN B3AaEMONMOB'A3aHi, BUABJIEHHS | BUNMPaBJIEHHSA MOMUJIOK MOXKe ByTu
yCKNlafHeHe Yyepe3 BiACYTHICTb Y4iTKO po34ineHnx piBHiB 06pobkn. Yce ue pobnTb 04HOLLIAPOBI
apXiTeKTypu NigxoAaWwmMMn a8 NPOCTUX NPOEKTIB, Ae BaXKJIUBi LUBUAKICTb PO3ropTaHHS i
€KOHOMis pecypcis, ane gna 6inbw ckNagHUX 3agay BOHU HE 3aBXAWN € ONTUMaJibHUM BUOGOpPOM.
35 baraTowapoBa apXxiTekTypa € 6inbl CKAaAHO | THYYKOK albTEPHATUBOK O4HOLLAPOBUM
pilueHHaM. Y 6araTowapoBil apxXiTeKTYpPi KOXXEH KOMMNOHEHT CUCTeMI BiAMNOBiAAE 3a BUKOHAHHSA
cneundivHoro Habopy yHKLINM, WO A03BOJISIE Kpalle opraHidyBaTn obpobky 3annTiB i
nigBMWNTM MacwTaboBaHiCTb cucteMn. baraTolwapoBsi apXiTEKTYpU NOAINATLCA Ha KislbKa
piBHiB: IHTepdencHni piseHb (Ul Layer) - B3aeEMoaia 3 KOpUCTyBayYeM Yyepes MeceHaxepu abo
Be6-3acToCyHKW. Llen piBeHb BiAnoBiga€e 3a B3aeEmMoAito 4aT-60Ta 3 KopuctyBadeMm. Lle moxke 6yTn
iHTepdenc B meceHaxxepi, MobinbHOMY goaaTKy abo Ha Beb-cTopiHUi. BaXk/IMBoO 4aCTUHOLO
iHTepdencHoro piBHA € 3abe3neyeHHs 3pYYHOCTI KOPUCTYBAHHSA i NiATpUMKa pi3HUX dopMaTiB
KOMYHiKaUii, TakKnx K TeKCT, 306pa’keHHs, BiAeo, KHOMKW i T.4. PiBeHb Bi3Hec-noriku (Business
Logic Layer) - o6pobka 3anuTiB, ynpaBniHHSA AiasloraMn Ta NPURHATTS piweHb. Ha uboMy piBHi
BinbyBaeTbcsa 0b6pobka 3anunTiB | ynpaBaiHHA gianoramu. BiH BianoBigae 3a NPpUUHATTSA pilleHb
Ha OCHOBI OTPMMaHUX 3aNUTiB, BU3HAYeHHSA BigNoBiAi Ta opraHisaLito NOrikn B3aEMOIi 3
KopucTtyBayeMm. Lle Moxxke 6yTun obpobka npupoaHoi MOBUM, iHTepnpeTaLuis 3anMTiB KOPUCTyBaYa,
BUMKOHaHHSA i abo BMKANK 30BHILWHIX APl ong oTpuMaHHA 40AATKOBOI iH(hopMaLii. PiBeHb gaHnx
(Data Layer) - poctyn no 6a3 gaHux abo 30BHiWHix APl ons oTpuMaHHs iHopmauii. Llen piBeHb
BianoBsigae 3a goctyn oo 6a3 gaHux, 30BHilWHIX API, cuctem 36epiraHHs gaHunx abo iHWKWX
pecypciB, AKi MOXXYTb 3HagobMTUCA YaT-60Ty AN BUKOHAHHSA 3annTiB. Oa8 CKAagHUX CUCTEM
4aT-60TM YacTo iIHTerpyTbhCa 3 KoprnopaTuBHUMK 6a3amn gaHnx, CRM-cuctemamun, ERP-
cuctemamm abo iHWMMK axxepenamun iHopMallii. Nepesarn 6araTowapoBux apxiTektyp: 36
MHy4KicTb | MacwTaboBaHicTb: baraTowapoBi cMCTeEMM A03BONAIOTL OKPEMO MaclwTabyBaTu
KO>KEH LLap B 3aJ1€XKHOCTI Big HaBaHTa)KeHHS i BUMoOr. Lle 3Ha4yHO nigBuLLy€E eheKTUBHICTb
po6oTn B yMOBax 3p0CTalyoro nonuTy. JIerkicTe y NiATPUMLI Ta PO3LUNPEHHI: 3aBAAKM YiTKO
pO3A4iNe€HNM KOMMOHEHTaM, 3MiHU B OAHIN YaCTUHIi CUCTEMU HE BMNJAMBAOTb Ha iHLWI YaCTUHM, WO
nonerwye NigTPUMKY i 4oAaBaHHSA HOBUX PYHKLUiA. MOXAUMBICTb iHTerpauii 3 iHWKUMK cucteMamu:
BaraTowapoBa apxiTeKTypa [03BOJISE NIErKO iHTerpyBaTn 4aT-60Ta 3 iHWMMN MPOrpamMHUMMK
PilLEHHAMM | BAKOPUCTOBYBATMW 30BHIiLLHI CEpBICK A9 NOKPaLLeHHS pyHKUioOHanbHOCTI. Kpawa
opraHizauis kony: KoxxeH piBeHb 06pobnse neBHy YaCTUHY JIOM iKWK, LLO CMPOLLYE po3pobKy,
TEeCTyBaHHSA Ta AOKYMeHTYyBaHHA. OfHakK, baraTowapoBsi apxiTeKTypu BUMarawTb 6inbLu
CKJTa4HOro NPOEKTYBaHHA Ta PO3BUTKY, L0 MOXE Npn3BecTn A0 36inbleHHSA BUTpaAT Ha
rnovaTkoBy po3pobky. KpiM noginy Ha ogHowapoBi Ta 6araTolwapoBi apXiTEKTYPU, Ba>KJIMBUM
acnekToM € Bubip Mi)x cepBepHnMU Ta bescepBepHUMIN pilLEHHAMN ONS peanilauii yaT-6oTa.
CepBepHi pilleHHs nepenbayaloTb HaABHICTb BAACHUX cepBepiB abo BUKOPUCTAHHSA CTOPOHHIX
cepBepiB oas 06pobkun 3anuTiB YaT-60Ta. B Takmx cuctemax € cneuianizoBaHe obnagHaHHsS, WO
MOCTINHO Mpautoe i 3abe3znedye PyHKLiIOHANbHICTb YaT-60Ta. Y cepBepHMX pilLleHHSX cepBep
BUCTYMNa€E LeHTpasIbHUM eneMeHTOM 06pobkun 3anunTiB. BoHW 3abe3neyyoTb BUCOKUIN PiBEHb
KOHTpOJ1to Hag poboToto 4yaT-60Ta, ane nNoTpebyoTb MOCTIMHONO MOHITOPUHTY, aAMIHICTPYBaHHS
Ta NigTPUMKN. TaKi pilueHHA OOUiNbHI ANS BEJIMKMX KOMNaHin, ge noTpibHa BUCoKa
MPOAYKTUBHICTb i HaQiNnHICTb. NepeBarn cepeepHnx apxiTekTyp: 37 NOBHNI KOHTPOJIb HaA
iHbpacTpykTypoto: CepBepHi pilleHHA [aloTb 3MOry POo3pobHMKaM MOBHICTIO KOHTPOJIIOBATH
poboTy cepBepiB, HaNaWTOBYBATW iX AN ONTUMaNbHOI poboTu. MNigBnweHa HadiNHICTb: OCKiNbKK
cepBepu npauooTb besanepepBHO, BOHM 34aTHi 3abe3nedyBaTn cTabinbHy poboTy HaBiTb nNpu
BEJINKNX HaBaHTa)KeHHAX. MNpoTe Taki piweHHA NoTpebytoTb 3HAYHUX 3aTpaT Ha NiATPUMKY,
OCKiNIbKWN BUMaratTb NOCTINHOIrO MOHITOPWHIY, aAMiHICTPYBaHHSA cepBepiB i 3abe3nevyeHHs
iXHbOI 6e3nekn. bescepBepHi pilleHHs (serverless) rpyHTYIOTbCS Ha BUKOPUCTaHHI XMapHUX
cepsiciB, Takmx Ak AWS Lambda, Azure Functions abo Google Cloud Functions. BoHn 003BONSAOTb
BMKOHYBaTW KOA AuLle Mig 4ac o6bpobku 3annTiB, WO 3HAYHO 3MEHLLYE BUTPATU Ha
iHppacTpyKTypy. be3scepBepHi apxiTeKTypu NiAXoaAaTb A8 OUHAMIYHUX CepenoBuLL, e
Ba)kKJ/INBa EKOHOMIiSl pecypciB i LUBUAKICTb po3ropTaHHA. be3scepBepHi pilueHHS (serverless)
[03BOJIAIOTbL 3anyckaTu Ko y xMapi 6e3 HeobxigHOCTI ynpaBnaTu cepsepamu. NporpaMHuin Kog
BMKOHYBAaTUMETbLCS JINLLIE B MOMEHT OTPUMaHHS 3anuTy, WO O03BOJISE 3HAYHO 3HU3UTN BUTPATH
Ha iHdpacTpyKTypy. NepeBarn 6e3cepBepHNX apxiTekTyp: EKOHOMIS Ha iHppacTpyKTypi:
BiacyTHicTb HeobXigHOCTI B NOCTIMHOMY ynpaBhiHHI cepBepaMn A03BOJISE 3MEHLWNTN BUTPaATU Ha
iIHpaCTPYKTYpYy i 30cepeanTncs Ha po3pobui norikm 4yat-60Ta. MacwTaboBaHicTb: be3cepBepHi
pilleHHA aBTOMaTU4YHO MacWwTabyloTbCA B 3a/1€XKHOCTI Bif HaBaHTa)KeHHS, WO A03BOJISIE 3HAYHY
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€KOHOMIlo pecypciB y pasi 3MiHM KiNIbKOCTi 3anuTiB abo 06pobkn gaHmx. Lle pobutb 6e3cepBepHi
apxiTeKTypu igeanbHUMUN AN OUHaAMIYHUX CepenoBuLL, e Ba)k/INBa WBUAKICTb PO3ropTaHHS i
3HMWKEHHA BUTpaT. 38 LUBMAKICTbL po3ropTaHHA: bescepBepHi NnaTgopMn HafaloTb BUCOKUIA
piBeHb abcTpakuii, Lo 003B0OJISE pO3p0bHNKAM LLIBUALLE BNPOBaAXYBaTWN HOBI PyHKLiOHAbHI
MOXIMBOCTI 6e3 HeobXiAHOCTI HaNawToBYBaTN CEPBEPU YU YNPaBAATN iIHPPACTPYKTYPOIO.
MHy4KicTb y BUbopi TexHonorin: bescepBepHi apXiTEKTYpW 3a3BUYal NiATPUMYIOTb Pi3HOMAHITHI
XxMapHi cepsicn (AWS Lambda, Google Cloud Functions, Azure Functions), W0 ga€ MOXJ/INBICTb
BUKOPUCTOBYBaTK pi3Hi TexHonorii gna o6pobku 3anuTis. OfHaK 6e3cepBepHi pilleHHS MaloThb i
CBOI Heponikn: 1. MoXXNuMBi 3aTPUMKK MPK XO0N0AHOMY CTapTi: OCKiNIbKN PYHKLIiT BUKOHYIOTbCS
TiNbKW MPU 3anunTi, NepLue BUKOHAaHHA MOXKe 3aiHATK Binblue Yacy, 0cobanBo Npu BeNuKin
KiNbKOCTi 0QHOYAaCHNX KOPUCTYBaYiB. 2. ObMeXXeHHS Yacy BUKOHaHHSA: Y 6araTbox
6e3cepBepPHUX PILLEHHSX ICHYIOTb JIiMITU Ha TPMBaNCTb BUKOHAHHSA OKpPeMUX MYHKLIN, L0 MOXe
6yTn npobnemoto oNs Aeakux ckaagHux abo foBroTpmeanmx obymcnoBanbHUX 3apad. 3.
He3py4HicTb y BUNafKy OOBroCTPOKOBUX 3'€AHaHb: be3cepBepHi apXiTeKTypn MOXyTb ByTun
MeHLW nigxoasawmmm ansg 4aTt-6oTiB, AKi NoTpebyoTb AOBrOCTPOKOBUX 3'€gHaHb (Hanpuknag, ana4
iIHTEepPaKTMBHUX AiaNoriB), OCKIJIbKM KOXKEH 3aMNnUT MOXKe iHiLiloBaTN HOBY CecCito. Y Aesakux
BMNagkKax, oasa OCArHEHHS ONTUMalibHUX pe3ynbTaTiB, MOXKHa MOESHYBATW CepBEPHI Ta
6e3cepBepHi NiAX0AN B MeXXax 0AHiel cnctemun. Hanpuknag, ons o6pobkm 0CHOBHUX 3aMUTIB i
B3aEMOAii 3 KOpUcTyBadaMum moxxe ByTn BUKopucTaHo bescepBepHe cepenoBuLle (A1 eKOHOMIT
pecypciB i 3abe3neyeHHs rHY4YKOCTI), B TOW Yac 9K ang 6inbll cknagHMX 3a4ad, Wo BUMaraTb
cTabinbHOro i TpyBanoro BMKoHaHHs (06pobka Bennknx obcsaris gaHux abo iHTerpauia 3
KOPMNopaTUBHMMU CUCTEMAMUN), MOXKE BUKOPMUCTOBYBATUCL CepBepHa iHppacTpykTypa. 39
MNepeBaru ribpnaHux apxitektyp: 1. OnTumMizauia BuTpaT: be3dcepBepHi KOMNOHEHTU MOXYThb
06p0obnaTn BiNbLWICTb 3aNUTIB, 3HVMXXYIOUYMN BUTPATU Ha iIHDPACTPYKTYPY, TOLi IK CEPBEPHI
YaCTMHM 3MOXYTb NpauoBaTh 3 BiNbll Ba)KKMMM 3aBAaHHAMN. 2. Bulla eheKTUBHICTb:
KombiHauis 06ox nigxonis AO3BOASE OTPUMATU NepeBarn Bif, KOXKHOMO 3 HMX, AOCAraoym
BMCOKOI epeKTUBHOCTI B poboTi cuctemn. 3. MacwitaboBaHiCTb Ta HafiNHICTb: 3aNe)XXHO Big Tuny
3aBOaHH4, MOXXHa afanTyBaTy apXiTEKTYPY Nif KOHKpPeTHi noTpebu, nokpaltyo4n
MaclTaboBaHICTb | HaAINHICTb. [6,7] Taki ribpnaHi apxiTeKTypu HafalTb BUCOKUIN PiBEHb
FHYYKOCTIi, 0AHaK Ana iX yCnilWHOoro BnpoBagXeHHs HeobxifAHO peTenbHO CrnsiaHyBaTH, SKi
YaCTUHW CUCTEMN NOBMHHI NpaLtoBaTK Ha cepBepi, a sKi B 6e3cepBepHOMYy cepenosuLli. Bubip
aApXiTEKTYPU 3aN1€XNTb HE TiNIbKW Bifl TEXHIYHNX BUMOT, ane 1 Big Tuny 4aT-60Ta, aKuin Br
niaHyeTe cTBOPUTU. OCKiNbKM H4aT-60TM MOXXYTb BUKOHYBATU Pi3Hi OYHKLIT - Bifg NpoCTUX
BiINOBiAa4iB Ha 3aNUTaHHS 00 CKJAaAHUX CUCTEM, WO NiATPUMYIOTb BaraTocTyneHesi Aianoru
abo iHTerpauito 3 iHWWMKN CUCTEMaMU - apXiTeKTypa NOBUHHA BiAMOBIiAATU KOHKPETHUM
BuMoram. 1. YaT-60Tn ana nigTpUMKKN KNieHTIB: - Ong 4aT-60TiB, WO npauotoTb y chepi
obcnyrosyBaHHS KJIEHTIB, BaXX/IMBUMMN aCNeKTaMu € HafiHICTb, 34aTHICTb 06pobnaTun Bennknin
obcar 3annTiB ogHOYaCHO i iHTerpauisa 3 6azamMm gaHUX 419 OTPUMaHHS aKTyaJlbHOI iHopMaUil. -
Y ubOMy BMMNaAKy 4YaCTO BUKOPUCTOBYIOTbL BaraToWapoBy apXiTEKTYPY 3 FHYYKO MOXXJIUBICTIO
MacwTabyBaHHSA. Taki cucteMm MoxxyTb 6asyBaTUCb Ha CEPBEPHMX pilleHHAX Ana 0bpobku
BeIMKNX 06CAriB 3anunTiB | CKNnagHMX iHTerpauin, abo Ha 6e3cepBepHMX PilLEHHAX ONA MEHLU
CKNagHux 3afad. 2. YaT-60Tn ansa enekTpoHHOI koMepuii: 40 - And 4yaT-60TiB, SKi 3aMaloTbCA
npoga>kem ToBapiB abo nocayr, BaXKJINBMMU € LUBUAKICTb B3AaEMOAIT 3 KJIIEHTAMWU i iHTerpauis 3
NAaTXHUMN cucTeMaMu, WO BUMarae 6inbli cknagHoi 6i3Hec-n10rikn. - BoHU MOXYTb
notpebyBaTu 6araTowapoBOi apXiTEKTYPU 3 MOXXMBICTIO 06p0o6KN piSHOMAHITHUX 3anuTiB,
AOCTyny A0 NPOAYKTOBOIroO KaTanory, ynpasiiHHS 3aMOBJIEHHAMU Ta iHTerpauii 3 iHwmMn
naatgopmMaMu ana BUKOHaHHSA rmaTtexiB. 3. YaT-60Tn gng po3sar Ta B3aeMogdii: - Y Bunaaky
4yaT-60TiB, LLLO NPU3HaYeHi Ana po3Bar (Hanpuknag, irpu, BipTyasbHi acucTeHTn abo OCBITHI
naatgopmMin), BaXKJINBOI € iIHTEPAaKTMBHICTb | MPUPOOHICTb Aianory, a TakoX 34aTHICTb
niagTpMMyBaTK TpUBani i AMHaMIiYHI Becign. - Ing Taknx CUCTEM MOXYTb ByT BUKOPUCTaHI K
cepBepHi, Tak | bescepBepHi apxiTeEKTYypW, 3aNexXHo Big HeobxiaHOI cCKnagHOCTI B3aeEMoAii Ta
obcsary gaHunx. 4. HaTt-60Tun ona meanvyHmx abo NCUxXosoriYHNX KOHCybTauin: - YaT-6oTn B Uin
chepi NOBMHHI ByTN HaA3BUYANHO HaAiIMHUMKN Ta 6e3ne4YHnMIU, OCKiNIbKK 06pobaA0TL Yy TANBY
iHdbopMauito. - TyT Moxke ByTu BUKopucTaHa baraTollapoBa apXxiTekTypa, Wwo 3abe3nedvye
BUCOKNI piBeHb 6e3nekn gaHux i iHTerpaduii 3 megniHnmm 6aszamm gaHmx abo iHWWMK
cucTeMaMn oNnsa HafjaHHSA KOHCYNbTauin. Po3pobka 4aT-60TiB noTpebye He TinbKK NpaBusibHO
BMBpaHoOi apxiTeKTypu, a 1 eDeKTUBHUX iIHCTPYMEHTIB A4 peani3auii. Ha CbOrogHillHIA aeHb
iCHy€e baraTo pi3HUX TeXHONOrIiN i NNaTPOpPM, AKi
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MORSEYB @Y T BUKOPUCTaHI ANt CTBOPEHHS 4aT-60TiB, i BUGip TEXHOMOrIT YacTo 3a/1eXnTb Bif
apXiTeKTypu Ta BUMOTr A0 NpoekTy. 1. MnaTtdopmn onsa po3pobku 4aTt-60TiB: 41 - MonynsapHi
nnaatdopmun, Taki 9k Dialogflow

(Google), Microsoft Bot Framework, Rasa i Botpress, 0o3BonsA0Tb po3p0obasaATH K NPOCTI, Tak i
CKMafHi 4aT-60TKN 3 MOXXJIMBICTIO iIHTErpauii 3 pi3aHMMN MeceHaXxepamu i cny>xbamu. Bubip
nnaTdopmMm 3anexnTb Big NnoTped y pyHKLiOHaAbHOCTI, MacwTaboBaHOCTI Ta NigTpUMKNU. - Ons
b6e3cepBepHUX pilleHb NonynsapHUMK € cepsicn, sk AWS Lambda, Azure Functions i Google Cloud
Functions, wo 3abe3nevyoTb epekTUBHe MacwiTabyBaHHSA 6e3 noTpebn B ynpasniHHI
cepsepamu. 2. TexHonorii 06pobku npupoaHoi mosu (NLP): - Ina peanizauii cknagHux gianoris
HeobXxigHi iIHCTpyMeHTU ans obpobkn npmupoaHoi MmoBu, Taki sk spaCy, NLTK, BERT, GPT Ta iHLui.
BoHuM no3BoNSOThL YaT-60TaM epeKTUBHO iHTeprnpeTyBaTu 3annTN KOPUCTYBaYiB, 34iNCHIOBATH
po3ni3HaBaHHSA CYTHOCTEWN i BUKOHYBATW CKaAHi Aii Ha 0OCHOBI NpupoaHnx mMoB. [6,7] 2.2.
MeToan 06pobkm MmoBHUX 3annTiB Po3pobka 4aT-60TiB 6a3yeTbCSA Ha BUKOPUCTaHHI MeToAiB
06pobkun npupoaHoi mosu (Natural Language Processing, NLP), ki ponomaratoTb po3ni3HaBaTu
Ta iHTepnpeTyBaTW 3annTn KOpUCTyBadiB. Po3pobka 4aT-60TiB Ta iHWNX CUCTEM, SKi
B3Aa€EMOJIIOTb 3 KOPMCTYBa4YeM 3a AOMNOMOIrO0 NPUPOAHOI MOBM, Nepenbadvyae BUKOPUCTAHHS
Pi3HOMaHITHMX MeToAiB 06pobKM MOBHMX 3anuTiB. Lle cknagHui npouec, SKNn BkoYae B cebe
po3ni3HaBaHHSA, aHasi3 Ta iHTepnpeTalilo TEKCTOBUX 3aNunTiB KOpUCcTyBaYiB. CucTtemMma noBMHHa
OyTn 34aTHOIO He TiNIbKK pO3Mi3HaBaTW CJI0Ba, aJsie N PO3YMIiTU KOHTEKCT, CEMAHTUKY Ta HaBiTb
HaMipwn, SKi CTOATb 3a 3aNUTOM. 19 OOCArHEHHS L€l METN BUKOPUCTOBYIOTLCA METOAMN, SAKI
BUAINAIOTBCSA Ha TPU OCHOBHI KaTeropil: CTaTUCTUYHI, Pi3Hi CUMBOAIYHI Ta KOMBiIHOBaHI. 42
CTaTncTnyHi metoaun 3abe3neyyoTb BUCOKY afanTUBHICTb A0 Pi3HUX MOB i TeMaTUK, ane
noTpebyloTb BENMKOI KiJIbKOCTiI AaHUX OJI9 HaBYaHHS, WO MoXXe ByTn HeJoNiKoM y
BYy3bKocCneLianizoBaHuUx NpoekTax. Lli MeToan BUKOPNCTOBYIOTb aJifOPUTMU MAaLLUHHOIO
HaBYaHHSA ONSA aHanizy Tekcty. OCHOBOIO € MoAesi, AKi BUB4AlOTb 3aJI€)XKHOCTI MiXK C/IOBaMun B
TekcTax. Hanpuknag, mogeni TF-IDF abo word2vec [o3B0A5AI0Tb BU3HA4YNTKM HanbinbLu
pesieBaHTHI Cs10Ba Yy 3anuTi KOpUcTyBada. OO4HIEID 3 OCHOBHUX XapaKTEPUCTUK CTaTUCTUYHNX
METO/iB € BUKOPUCTaHHS BEJINKOI KiIbKOCTi AaHUX OJ19 HaB4YaHHS airopuTMiB. 3a3Buyan ans
Uboro po3pobsieHi Mogeni MalWMHHOIO HaBYaHHS, TaKi AK METOOM Ha OCHOBI AEPEB pPillEHb,
nigTPUMKa BEKTOPHUX MalnH (SVM), HeEMpPOHHI MepeXi Ta rnMnboke HaBYaHHSA. 3aBASKM aHani3y
BEJINKUX KOPMYCiB TEKCTIB Li METOAN MOXXYTb HaB4aTMUCA Ha Benye3Hux obcarax gaHux, Wwo
[03BOJISAE IM YCMILLIHO BUPIiWYBaTW 3aBAaHHSA Knacudikauii, CyTHOCTI, aHanisy HacTpoto Ta iH. Y
HENPOHHNX MepeXXaX LINPOKO 3aCTOCOBYIOThLCS apXiTEKTYPU, TaKi 9K peKYyPEeHTHIi HENPOHHI
Mepexi (RNN) i TpaHchopMepu. TakuM YUHOM, TpaHChopMepun CTann cTaHAapToM Ana 06pobku
nPMpPoAHOI MOBU 3aBASKW CBOI 34aTHOCTIi 06pobasiTn OOBri BiAHOCUHWN MiXK C/IOBaMW B TEKCTaX i
MOXJIMBOCTI MacwTabyBaTncsa Ha Bennknx obcarax gaHux. Mogeni Ha OCHOBI TpaHCcopMepiB,
Taki 9k BERT, GPT, T5 Ta iHWIi, € ocHoBO ANnfA 6araTbox Cy4acHUX 4aT-60TiB Ta CUCTEM, SKi
06p0o6AATb 3aNNTU KOPUCTYBAYiB. |HLWOK Ba)X/INBOK CKIAA0BOI CTaTUCTUYHNX METOAIB €
BUKOPUCTaAHHA BEKTOPHUX MOAeNen Ana npencrasieHHa cniB Ta dpa3. Mogeni, Taki Ak TF-IDF
(Term Frequency-Inverse Document Frequency) Ta word2vec, 3Ha4YHO MiABULLYIOTb TOYHICTb
06po6bkn MmoBHUX 3anunTiB. TF-IDF 0o03B0OJISIE 3aCTOCYBaTN 3HA4YEHHS KOXKHOIO C/I0Ba B TEKCTI,
MOPIBHIOKYM YACTOTY MOro NOSIBU B KOHKPETHOMY OOKYMEHTi Ta B HalWOMy Kopnyci 43 TeKCTiB.
Lle no3Bonsie BMAinnTM Hanbinbll peneBaHTHI CQ0Ba A8 Nodanbloro aHanizy. Word2Vec, Ha
OCHOBI TpaguUINHNX METOLIB, BAKOPUCTOBYE HEMPOHHI Mepexxi A1 NpeACTaBNEHHS CNiB Y
Burnsani 6araTtoBMMipHMX BekTopiB. Lle 103BONSE 3HAYHO NIABULUNTU AKICTb 06p0bKM ceMaHTUKK
TEKCTIB, NiCcNA BEKTOPHUX cniB 36epiratoTb iHPOPMALLiO NPO IXHi NEKCUYHI Ta KOHTEKCTYyasbHi
3B'aA3KMW. [NepeBara CTaTUCTUYHUX METOLIB € TX 30aTHICTIO 4O aBTOMATMYHOIrO HaBYaHHSA Ha
BEJINKMX MaCMBaxX AaHUX, WO O03BOJISE AOCATTU BUCOKOI aAanTUBHOCTI A0 Pi3HMX MOB i TEMATUK.
CTaTuUCTNYHI Moeni MOXXYTb e(heKTUBHO NpaLtoBaTy 3 BENMKOK KiNbKiCTO HenepeabavyBaHMX
abo HoBMX 3anuTiB, AKi He Bysn ABHO 3aKo40BaHi Nig Yac po3pobku cnctem. BoHn Takoxx gobpe
nigxo4saTb ON14 3aBAaHb, A€ BaXKJINBUN KOHTEKCT abo HafABHICTb HECTPYKTYPOBAHNX OaHUX.
MpoTe OCHOBHUM HEOONIKOM CTaTUCTUYHMNX METOLiB € HEOBXiOHICTb Y BENUKIN KiNIbKOCTi AaHUX
ONs HaB4YaHHSA, Wo Moxxe 6yTn npobnemoto Ons By3bKoCnewUianizoBaHNX NPoekTiB abo HOBUX
MOB. KpiM TOro, ui Mmetoam MoXyTb ByTn YyTAMBMMUN A0 LLIYMY B AaHUX | MOTpebyoTb NOCTINHOIO
OHOBJIEHHS Ta afanTauii, Wo BUMarae 3Ha4yHnx ob4uncnioBanbHNX pecypciB. CUMBONIYHI MeToaAN
06p0o6KM MOBHUX 3aNUTIB € KNacu4HUMU i 6a3y0TbCSA Ha BUKOPUCTaHHI (hopManbHUX NpaBu,
JIOriKKM Ta rpaMaTUYHUX CTPYKTYP 414 iHTepnpeTauii mosu. Lli MeToan MaloTb 3Ha4YHi nepeBaruv B
KOHTEKCTIi TOYHOCTI i mepenbayyBaHOCTI pe3ynbTaTiB. Lli Mogeni gonomaratoTb cucteMaM 4aT-
60TiB ineHTU(iIKyBaTN CXOXi 3@ 3HAYEHHAM CJI0BA, HABiTb SKLLO BOHW He 3yCTpivYaloThCa B
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HaBYaJIbHMX AaHMX. CUMBOMYHI METOAN BKJIOYAlOTh B cebe Taki nigxoaun, sk opMasbHa
rpamMaTuKa, CAHTAaKCUYHUA aHani3 Ta CEMaHTUYHMN po36ip. Y LbOMY KOHTEKCTI PO3MilL,eHO
CTBOPEHHSA fOeTanbHUX NpaBua gna obpobku TekcTiB. Hanpuknag, AN8 CUHTaKCUYHOro po3bopy
MO>XHa BMKOPMUCTOBYBATU OEPEBO CUHTAKCUYHOro 44 po3bopy, Wo A03BOJAE BiATBOPUTH
rpaMaTUYHi CTPYKTYpPU peyein Ta BUSHAYNUTU 3a/€XHICTb MiXK C/I0BaMU. TaKoXX y paMKax
CUMBOJIIYHNX METOLIB LUMPOKO BUKOPUCTOBYIOTb PeryispHi BMpasun A8 NOLWYKY KOHKPETHUX
rnaTepHiB y TekcTax. Lle mo)xe 6yTu KOPUCHO OJ14 3aBAaHb, A& NOTPIOHO PO3MICTUTU MEBHiI
wabnoHm abo CTpyKTYypn B 3anNuTax, Hanpukaag, Homepu tTenedoHis abo gatu. OCHOBHOIO
rnepeBaro CMMBOJIIYHUX METOMIB € IXHS BMCOKA TOYHICTb i NnepenbavyBaHiCTb. 3aBOSKN YiTKUM
rnpaBuiam Ta aifOPUTMaM Li CUCTEMU MOXKYTb AOCAT T BUCOKOI AKOCTi B KOHTEKCTI
nepenbayyBaHNX i BUSHAYEHUX CUTYaLin. BOHM MaloTb TaKOX Kpalle BU3HAYMTU SIOFiKy 06pobkun
MOBHUX 3aMUTIB i 3ab6e3ne4ynTin nerkictb BUABJIEHHS MOMWUJIOK 4YUX HeBianosigHocTen. OgHak
CMMBOJIIYHI METOOWN MalOTb CYTTEBI 0OMEXXEHHS WO0A0 FHYYKOCTi Ta 34aTHOCTI A0
MacwTabyBaHHA. BOHM BUMaratTb 3HAYHUX 3yCUb ANA PO3P0OKN rpaMaTUYHMX NpaBuJl, WO
YCKJIA4HIOE iX 3aCTOCYBaHHA A1 BenankomacwTabHnx abo guHamivyHmMx 3aBaaHb. Kpim Toro,
CUMBOJIIYHI MeTOAN He 3aBXXAW 30aTHIi NpaBuUbHO 06pobnATM HeEOAHO3HAYHOCTI MoBU abo
HenepenbayyBaHi BapiaHTN MOBHUX KOHCTPYKLIiN. BpaxoBytoun oOMe)XXeHHS 9K CTaTUCTUYHUX,
TaK i CUMBOJIIYHMX MeTOoLiB, OCTaHHIM YacoM HabupalTb NONYNAPHICTL KOMBIHOBaHI Nigxoau, Wo
o6’egHytoTb 0bnaea nioxoan. Lle no3sonsie gocartn 6anaHCcy MiXK TOYHICTIO Ta FHYYKICTIO,
3abe3nevyloym 9K aganTUBHICTb 40 HOBMX YMOB, TaK i TOYHICTb Y pO3Mi3HaBaHHiI
CTPYKTypoBaHMx 3anuTiB. Lli niaxoan 6a3yoTbCsa Ha NpaBuiax, Wo hopManidyoTb MOXKINBI
BapiaHTM MOBHUX KOHCTPYKUIiN. Mpnknaan BKAKOYalOTb CTBOPEHHS peryaspHux sBmpasis abo
hepeBa CMHTAKCUYHOro po3bopy. KoMmbiHyBaHHSA CTaTUCTUYHUX | CUMBONIYHUX METOAIB A03BOJISE
nocarTn 6anaHcy MixXK TOYHICTIO Ta aganTUBHICTIO. Hanpuknan, 3acTocyBaHHSA anropuTtmie 45
MaLWMHHOI0 HaBYaHHA AS19 MEPBMHHOIO aHai3y TEeKCTY B MOEAHAHHI 3 NpaBuaamMn gas
YTOYHEHHS 3HavyeHb. KombiHOBaHI MeToaM YacTo 6a3yloTbCst Ha KOMBIHOBaAHUX CTAaTUCTUYHUX
Moaensax (Hanpuknag, TpaHcdhopMepiB abo HEMPOHHUX MepeXx) AN nonepeaHbOro aHanisy
TEKCTY, a NoTiM 3aCTOCOBYIOTb CMMBOJIbHI MeTOAM AN19 YTOYHEHHS abo Kopekuii pe3ynbTaTiB.
Hanpuknagn, cTaTUCTU4YHa MOLESIb MOXKE CMOYaTKy po3ni3HaTW Ha3By KopucTyBada abo BUABUTHK
KJIt04OBE CJI0BO, a MNOTIM CUMBOJIBHMI Nigxia Mo)xe 6yTn BUKOPUCTAaHUN AN TOYHOIO
BMW3HAYEHHS KOHTEKCTY abo okpeMux getasen 3anuTy. 3 NpukKnany Takoro nigxoay €
HeobxigHicTb kKoMbiHyBaHHA MeToAiIB AN 06pobkM 3anuTiB KOPUCTYBaYiB y YaT-6oTax, oe
CTaTUCTUYHI METOAN BUKOPUCTOBYIOTb OIS WUMPOKOro aHanidy 3anmTy ogHUM 3annuToMm, a
CUMBOJIbHI MpaBuia yTOYHIOKTb TOYHY BiANOBiAb 3a/1€XKHO Bifi KOHTEKCTY 3anuTy. KombiHoBaHi
MeToan 06pobKN MOBHUX 3aNMTIB HEFATMBHO BMJAMBAKOTb Ha Npobaemu, aKi BAKOPUCTOBYHOTLCS
rMpu BUKOPUCTaHHI oKpeMux nigxonis. BoHn faloTb FHYYKICTb i 34aTHICTb aganTyBaTUCs a0
HOBUX YMOB, 04 HO4YaCcHO 36epiratoym BUCOKY TOYHICTb Yy CreuianizoBaHUX Bunagkax. Kpim Toro,
KOMbBiHyBaHHS METOAIB A03BOJISIE ONTUMI3yBaTU pecypcu, 3MeHLWYo4Yn noTpeby y BEANKNX
obcsArax HaB4YanbHUX OaHUX. OCHOBHUM He[0NiKOM KOMBIHOBaHNX METOAIB € CKNafHICTb iX
peanisauii. BoHn noTpebytoTb 3HaHb B 060X MigxoAax, a TakoX 34aTHOCTI A0 iHTerpauii pisHnx
TexHonorin. Kpim Toro, ui MeToan MoxxyTb 6yTn o64ncnioBanbHO OPOrMMU, BKOYao4mn B cebe
KiflbKa eTaniB. Takoxx po3pobka kKomMbiHOBaHMX MeToAiB 06pOOKM MOBHUX 3aMNUTIB, AKi
MOEOHYIOTb K CTAaTUCTMYHI, TaK i CUMBOJIbHI Niaxoan, CNpPUATANBO CTBOPeHi 6inbl aganTUBHMX
Ta TOYHUX CUCTEM, 30aTHUX ePEKTUBHO NpautoBaT B yMoBax. 46 2.3. IHTerpauis 3 30BHilIHIMK
cepsicaMu EpekTMBHICTb 4aT-60TiB 3HAa4YHO 3pOCTaE 3aBAAKM iHTerpaduii i3 30BHiLLHIMK
cepsicamu, TakuMu sk 6a3m gaHmnx, CRM-cuctemu, ERP-cucteMmn 4m couianbHi Mmepexi.
IHTerpauis 4aT-60TiB 3 Pi3HOMAHITHMMK 30BHILLHIMWN CepBiCaMn Ta cucTemMaMu € hakTOpPOM
nigBULLEHHS e(peKTUBHOCTI Ta PYHKUIOHANbHOCTI TakKuX CUCTeM. 3aBASAKW iHTerpauii 3
WMPOKMMM NaTPopMaMu, 4aT-60TK 34aTHI He TiNbKW HafaBaTu KOPUCTYBa4YaM TOYHY Ta
aKTyanbHy iHbopMauito, a 1 aBTOMaTM3yBaTn HMU3KY BisHec-Npouecis, Wo Ao3BonsE 36epertu
BUTPaTW Yacy Ta 3ycunb npu ob6pobui 3anmTis. BaXxIMBO BiA3HAYNTM, WO e(PEKTUBHICTb TaKMX
iHTerpauin 3Ha4YHO MipO0 3aseXXNTb Big BMKoOpUCcTaHHA APl (iHTepdenciB npuknagHoro
rnporpamMyBaHHS), WO 003BONISE YaT-60TaM B3aEMOLAIATH i3 30BHILLHIMK cepBicamn — Big 6a3n
OaHMX 00 couiasibHOI Mepexi. PO3rnssHemMo OCHOBHI acneKTu iHTerpauii 4aT-60TiB i3 30BHiLLHIMMK
cuctemamu. MigkniodeHHa APl ona goctyny oo 6as paHux APl nossonse 4aT-60Ty B3aeMoaiaTu 3
30BHIiLWIHIMKN gy)xepenamu iHpopmMauii. Hanpuknag, Yepe3 RESTful APl 4aT-60T MOo)Xe oTpuMyBaTH
aKTyaJlbHi OaHi MPo 3aJMWKK Ha CKJlafaX, CTaTycC 3aMoBJieHb abo HagaBaTu pekoMeHaauil Ha
OCHOBI aHaniTUKKN. (36epiraHHa faHUX NPO 3a5NLWKKN Ha CKnafax. MOHITOPUHr cTaTycy
3aMoBieHb. MNobynoea pekomeHaauin.) OcobnmBy posb y LibOMY MPOLLECI BUKOHYIOTb CyYacHi
MeToamn ayTeHTudikauii, Hanpuknag, OAuth 2.0, saki 3abe3neyvytoTb 6e3ne4yHNin 4oCcTyn 40
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DaHUX. TaKi iHTerpauii NiaBuLLyOTh piBeHb aBTOMaTU3aLil 6i3HeC-NPOLLECIB | 3HVKYIOTb PU3UKK
MOMWJIOK, MOB’sI3aHMX i3 py4HOto 06pobkoto aaHnx. Bzaemopisa 3 CRM-cuctemamu, ERP,
couiaNibHUMUK MepeXXaMu

YaT-60TKM YacTo iHTerpymTbCs 3

@ O6Hapy»xeH Mnarunat: 0,07% https://ekmair.ukma.edu.ua/bitstreams/cc5cdb5... + 2 id: 89
CRIF(ERStEmer Relationship Management) ons aBToMaTu3aLii poboTu 3 KniEHTaMu:

O6pobka 3anuTiB KopucTyBayiB. 47 PopmMyBaHHS 3BiTiB MPO B3aEMOLIO 3 KJIIEHTaMW.
ABTOMaTU4YHE CTBOPEHHS 3anunCiB NPO HOBUX KJEHTIB. IHTerpauia 3 ERP-cuctemamun fo3Bonse
aBTOMaTM3yBaTWU BHYTPILIHI Bi3Hec-npouecK, Taki 5K KOHTPOJIb 3a/INLWLKIB TOBapPIiB Y/ ynpaBJliHHS
pecypcamu, La€ MOXJUBICTb ONTUMI3yBaTU ynpasJliHHA pecypcamMun Ta BHYTPILLIHIMK npouecaMu
(KoHTponb 3annwkis ToBapis. MNnaHyBaHHSA pecypciB.). Taki iHTerpauii CnpusioTb 3HUXXEHHIO
aOMIHICTPATUBHOIO0 HaBaHTa>XeHHA. YaT-60Tun LLMPOKO 3aCTOCOBYKOTHLCA B COLLia/IbHUX MepeXxax
05 pO3LWNpPEHHS LNGPOBOI MPUCYTHOCTI KOMNaHii. IHTerpauia nossonse: O6pobnaTu
noeigomMneHHs. MNMpunmMmaTtm 3aMoBNeHHSA. MpPoBOANTM peKNaMHi KaMnaHii. [epeBarun iHTerpadii i3
30BHILUHIMW cepBicamMun: EQEeKTUBHICTb. TOYHICTb AaHuUX. MacwTaboBaHicTb. MoKpalleHHs
B3aeMoAii 3 kopuctyBadamu. Monpu 3HayHi nepeBary, iHTerpauisa 4aT-60TiB Ma€ HeoOMIKN:
TexHiYyHa ckagHicTb. be3neka gaHux. HecymicHicTb nnaTdopM. PilleHHS UMX BUKNKIB
MO>XXJIMBO 3aBASAKUN BUKOPUCTAHHIO CyHaCHUX TEXHOJIONiN, [OCArHEeHHIO CTaHAapTiB 6e3nekn Ta
3aCTOCYBaHHIO KOMMJIEKCHOrO Niaxony Ao iHTerpauinHux. 48 Y couianbHUX Mepexxax 4aT-60Tun
BUKOPUCTOBYIOTLCA AJ19 06pobkKKn NoBigoOMEHDb, 3aMOBJ/IEHb Ta IHLWNX Oonepauin, NigBULLYIOYN
e(heKTUBHICTb LMGPOBOi MPUCYTHOCTI KOMMaHii. 2.4. Po3pobka BnacHoro 4aT-60ta Bubip
IHCTPYMEHTIB Ta cepegoBulla Ansa peanisauii 4yat-6oTta 6yno obpaHo nnatgopmy Botpress
Studio, sKa € NOTY>XXHMM pPilLEHHAM 3 BIiAKPUTUM BUXiHUM KOAOM A8 CTBOPEHHS iIHTEPaKTUBHUX
yaT-60TiB. Llen Bnbip 6asyBaBCsA Ha BUCOKIN FHYYKOCTi, 4OCTYNHOCTI Ta MOXJINBOCTSAX
HanawTyBaHHA NaaTdopmm. KpiMm TOro, BUKOPUCTOBYBAINCA A0OATKOBI iHCTpyMeHTU: Node.js
ONSA HanawTyBaHHA cepBepHOI noriku. Express.js ona ctesopeHHsa RESTful API. PostgreSQL ans
ynpaBiHHA OaHUMN KOPUCTYBaYiB i ceciamu. Docker gns 3abe3neyeHHs KOHTeNHepM3aUil i
JNlerkoro posropTaHHs. [epeBarn Takoro Habopy iHCTpyYMeHTiB: THY4YKiCTb y HanalTyBaHHi.
Mo>XNMBICTb iHTerpauii 4ogaTKOBUX MOAYNIB i BlaCHOro Koay. JIoKasibHUN XOCTUHT .,
3abe3nevyeHHs MOBHOIO KOHTPOJIO Hag faHuMn. LLinpokuin cnekTp dyHKLioHany. IHTerpauis 3
NLP, 6araToMOBHICTb i MOXXIMBOCTI AN aBTOMaTuM3auii. locTaHOBKa 3aBAaHb Ansa 4yaTt-6oTa
(BMormn oo yHKUiOHany)

Po3pobneHuin 4aT-60T MaB 3abe3nevyBaTn HacTynNnHUN pyHKUioHan: 49 HapgaHHA Bignosigen Ha
nowmnpeHi 3anntaHHa (FAQ). IHTerpauis 3 BHyTpiwHboto CRM-cuctemoto ans o6pobku
3aMoOBJIeHb. BusBNeHHA HaMipiB KOPUCTyBaYiB i afanTalia BiANOBiAen 3a1€XKHO Bil KOHTEKCTY.
MoXXnMBICTb NepeHanpaB/IEHHS A0 onepaTopa Yy CKNaaHUX Bunaakax. IHTerpauis 3
MeceHg)xepamu (Facebook Messenger, WhatsApp) i kopnopaTtuBHumun nnatdopmamm (Slack).
NinTpuMmka 6araToMoOBHOCTI. By10 BU3Ha4YeHO Taki KOYOBi NapamMeTpu pyHKLIOHaNnbHOCTI: Yac
BiAMOBIAi: MeHLe HiXX 1 cekyHaa. ToYHICTb po3ni3HaBaHHSA HaMipiB: He MeHwe Hixx 90%. Obpobka
napanenbHux 3anuTie: Ao 500 ogHOYacHO. 2.5. TecTyBaHHSA Ta onTuMi3auia 4yaT-6oTa
HanawTyBaHHA NLP

Ona obpobku NpnpoaHOI MOBU BMKOPMUCTOBYBaINCA Taki MmeToamn: BébynoBaHi iHCTpyMeHTH
Botpress onsa posnizHaBaHHA HaMipiB i Knacudikauii 3anuTis. HanawTtyBaHHA 15 iHAMBIAYyanbHUX
HaMipiB (intents), SKi NOKpMBanM OCHOBHI CUeHapili B3aeMogii. BUKOpCTaHHA peryasapHmx
oHoBJIEHb Ba3m faHux gna 3abesnedyeHHs akTyaNbHOCTI Bignosigen. 50 AHani3 NPOAYKTUBHOCTI
TecTyBaHHS NPOAYKTUBHOCTI NpoBOoAKAOCS 3a gonomorot Apache JMeter: MNMpn HaBaHTa>XeHHi o
300 ogHo4acHuX 3anuTiB 60T NpautoBas cTabisibHO. Mpu 36iNblLUEHHI HaBaHTa>keHHs ao 600
3annTiB Yac BiAMoBiAi 3pocTaB Ao 1.2 cekyHA. Ansg onTuMisauii npoayKTUBHOCTI 6y10 BUKOHaAHO:
KellyBaHHS A58 4acTO BXXUBaHUX BignoBigen. Po3nofin HaBaHTa)XeHHS MiXK KiJibkoMa
cepsepamu. MNepeseneHHA 064NCAIOBaSIbHO-IHTEHCUBHUX OMNepaLin Yy aCUHXPOHHUN pexnMm. 2.6.
OuiHka eheKTMBHOCTI Ta nodanbLlinin po3BmnTok OuiHKa TOYHOCTI BignoBiai NMposeneHo
TecTyBaHHSA Ha ocHoBi 1000 peanbHMX 3anuTiB: TOYHICTbL BignoBiai: 91.5%. YacToTa
rnepeHanpas/ieHb 00 onepaTtopa: 8%. YacTtoTa noMmunkosux sianosigen: 0.5%. MNMpono3unuii wono
BOOCKOHaNIEHHSA Po3LWKMPeHHs pyHKUiIOHaNbLHOCTI: logaTu NigTPUMKY rOJI0COBUX 3amnnuTiB.
IHTerpauisa 3 nnatdopMmamm gasa aHaniTUKKM HAaCTPOIB KOPUCTyBadiB. 51 MigBULLEHHA TOYHOCTI
NLP: BukopncTaHHs nepenoBux moaenen, Hanpuknag GPT, pna o6pobku KOHTEKCTY.
Po3wmnpeHHs crioBHUKa cneyndivyHoi TepMiHonorii. ONTuMilauisd NpoAyKTUBHOCTI: Po3ropTaHHS
cepBepiB pPO3MoAifIeHOro HaBaHTaXeHHA. BUKopnCTaHHA cepBepiB XON0AHOMO CTapTy AN
3HMXXEHHSA BUTpPAT Ha XMapHi pecypcu. Komepuianizauia: NMpono3unuisa BUKOPUCTaHHSA NPOOYKTY
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0N aBTOMaTU3aUii NpoueciB y OCBITHbOMY npoueci. BucHoBku fo |l posginy Bubip apxitektypu
yaT-60Ta € K/IIOYOBMM €TaroM y npoueci noro po3pobku. 3ane)xHo Big CKAAaAHOCTI 3a4ay, Wo
CTOATb Nepen CUCTEMOLO, Ta BUMOT A0 ii MaclwTaboBaHOCTI i HAQIMHOCTI, PO3POBHMKN MOXYTb
BMbpaTn ogHolapoBy abo baraTolwapoBy apxiTEKTYPY, a TakoXX cepBepHe abo be3scepBepHe
pilleHHS. Y KOXKHOMY KOHKPETHOMY BUMaAKy Ba)KJ/IMBO peTesibHO MpoAyMaTy opraHizauio
CUCTEMU, Ka A03BONNTbL 3abe3nedynTun BUCOKY etheKTUBHICTL poboTun YaT-60Ta i 34aTHICTbL 40
afanTauii B yMOBax 3MiHOBaHOro nonuty. Metoam o6pobkn MOBHUX 3anunTiB € OCHOBOI OJ14
po3pobKKM 4aT-60TiB Ta IHTEPAKTUBHUX CUCTEM, SIKi B3AEMOAIIOTbL 3 KOPUCTYBAYEM Ha OCHOBI
npupoaHoi MoBnu. CTaTUCTUYHI, CUMBOJIbHI Ta KOMBIHOBaHI MeToAM MalTb CBOI NepeBaru Ta
obMe)XeHHS, Lo LWYKalTb iX 3aCTOCYBaHHSA B Pi3HUX TUNax NpoekTiB. OgHak KOMBiHOBaHi
nigxoau, siki NOEQHYOTL cuay obox nigxoAis, € Hanbinbw 52 NepCcnekKTUBHUMUN ON18 PO3BUTKY
cyYacHux 4yaT-60TiB, 34aTHUX aJeKBaTHO pearyBaTu Ha CKNlagHi Ta HenepeabavyBaHi 3anuTu.
IHTerpauis 4aT-60TiB i3 30BHILLIHIMKN CepBiCaMn € OAHUM i3 KJIIOYOBUX (PAKTOPIB iX YCAILLHOro
BMpoBaakeHHsi. BoHa 3abe3nevye LWMPOKi MOXXNMBOCTI A9 aBTOMaTM3aLii npoLecis,
nigBULLLEHHS epeKTUBHOCTI Ta NOKpPaLLEeHHS KNIEHTCbKOro AocBiay. BukopuctaHHa APl ons
iHTerpauii 3 6asamu gaHnx, CRM, ERP-cuctemamu Ta couiallbHUMN MEPEXXaMUN A03BOJISIE
KOMMNaHIifIM MigBULLNTUN KOHKYPEHTOCMPOMOXXHICTb i CTBOPUTU HafdinHUM dyHOaMeEHT s
[OBroCTPOKOBOIr0 PO3BUTKY Ta afjanTauii 40 WBUAKO3MIHHUX YMOB PUHKY. YCnilWwHa iHTerpauis
CMPUSE He e oNTUMI3auil BHYTPIWHIX npoueciB, ane n hopMyBaHHIO MO3NTUBHOIO iMigXy
KOMMaHii B 04ax KNIiEHTIB, 3abe3neyvytoun aKicHy M cydacHy B3aemogito. Lle no3Bonse opraHisauii
eheKTUBHILLe peani3oByBaTW CBOI CTpaTErivyHi LiNi Ta 3amMwaTnNCa KOHKYPEeHTOCAIPOMOXHUMN Y
undpoBy epy. NMpoaHanizoBaHi Cy4aCHi METOAU Ta IHCTPYMEHTU po3pobkun 4yaT-60TiB
DEeMOHCTPYIOTb 3HAYHi NepeBarun y NiaBuLLeHHi eheKTMBHOCTI Bi3Hecy, aBToMaTum3aLii pyTUHHKX
3aBlaHb Ta NOKpalleHHi KopUCTyBaLbKoro Aoceigy. Bubip apxitekTypu, metoaiB o06pobku
MOBHWX 3aMnTIiB Ta iHTerpawii 3 30BHILUHIMK cepBiCaMn 3a1eXXUTb BiL KOHKPETHNX BUMOT
MPOEKTY, WO A03BOJISIE PO3POOAATN ONTUMANbLHI PilLEHHA ONS Pi3HUX rany3en. Po3pobnerHun
yaT-60T BigNOBIAAE Cy4aCHMM BMMOraM A0 PyHKLIOHaIbHOCTI Ta NPOAYKTUBHOCTI. 3aBAAKN
npoBefeHOMYy TeCTyBaHHIO Ta onTuMi3auii 6ys10 4OCArHYTO BMCOKOI TOYHOCTI BiAMoBiAgi Ta
cTabinbHOi poboTK Nia HaBaHTa)keHHAM. pono3uuii Woao BAOCKOHaNeHHS 3abe3neyyoTb
nepcneKkTUBM Nofanblloro po3BMTKY Ta aganTaLii NpoAyKTY A0 HOBUX BUMOI PUHKY. Takum
YMHOM, po3pobreHmnin 4aT-60T i3 BUKOpUCTaHHAM Botpress Studio cTaB yHiBepcasnbHUM
pilUeHHAM, iKe OEMOHCTPYE BUCOKY e(PeKTUBHICTb i € NePCNeKTUBHUM AJ18 N04aJIbLIOro
BAOCKOHaneHHA. 53 PO3411 1l CYSMACHI METOOW TA IHCTPYMEHTU PO3POBKW YAT-BOTIB 3.1.
MopiBHANbLHUI aHaNi3 pi3HUX NnaTgopm OOHUM i3 KOYOBUX 3aBAaHb Y NpoLeci po3pobku vyaT-
6oTiB € BUbip NnaTdhopmMu, ska 3abesnedvye onTManbHy MYHKLIOHANbHICTb, 3pY4HICTb
BUKOPUCTaHHA Ta MOXJINBOCTI iHTerpauii. byno npoaHanizoBaHo HannowmpeHiwi nnaThopMu:
Dialogflow CX, Microsoft Bot Framework, Botpress Studio Ta Rasa. Dialogflow CX NepeBaru:
IHTYITMBHO 3p0O3yMinuin iHTepenc ona CTBOpeHHs Hamipis (intents). IHTerpauia 3 iHWKMMNK
cepBicamun Google Cloud Platform. NiaTpnMmka 6araToMoBHOCTI Ta po3wunpeHnx dyHkuUin NLP.
Heponikn: Bucoka BapTiCTb BUKOPUCTAHHA ANA MacluTabHMX NPOEKTIB. 3a/eXXHiCTb BiJ XMapHUX
cepsicis. Microsoft Bot Framework lNMepeBaru: MNigTpnMka iHTerpauii 3 KopnopaTUBHUMN
piweHHaMK (CRM, ERP). Po3BuHeHI dyHKUiT s ronocoBux iHTepdencis. HasBHicTb SDK gns
pi3HUX MOB nNporpamyBaHHA. Heponikn: 54 CknagHuin npouec HanawTyBaHHA. ObMexeHa
NiATPUMKa CTOPOHHIX NaTgopM MOPIBHAHO 3 KOHKypeHTaMu. Rasa lNMepesaru: Biakputnn
BUXIAHNN KOA, WO A03BOMISE NTHYYKO afanTyBaTu naaTdopMy Ao notped. MoxxnmeicTb poboTtun
6e3 nigKkAl4YeHHS 00 XMapHUX cepBiciB. MOTy>XHa cuCTeMa 411 HaNawTyBaHHSA MalUUHHOIO
HaBYaHHA. Hegoniku: Bulla BUMOra A0 TEXHIYHOT eKCMepTU3n KOMaHau. BigCyTHICTb roToBux
iHTerpauin i3 nonynsapHumMum cncteMamun. Botpress Studio — ue cyvyacHa nnaTtdopma ons
po3p0obkKM 4aT-60TiB i3 BiAKPUTUM BUXiAHUM KOOOM, sika 3abe3nevyye BUCOKY NMPOAYKTUBHICTb Ta
FHYYKICTb Y CTBOPEHHi iHTePaKTUBHMX pillleHb. [T 0CHOBHMMW NepeBaramu € iHTYITUBHWIA
iHTepdenc, NOTY>XHi IHCTPYMEeHTU aBTOMaTU3aUii, NIATPUMKa iHTerpauin i3 nonynspHuUMmn
cepBicaMy Ta MOXKJIMBICTb PO3LLUMPEHHS (PYHKLIOHaNIbHOCTI 3a 4OMOMOroto MoayiB. Biokpntuin
BUXigHMN KoA: Lle no3B0OJISiE KacToOMi3yBaTy NaaTMOpPMy BiAMNOBIAHO A0 KOHKPETHUX BUMOT
MPOEKTY Ta YHUKATU NPUB’'A3KM A0 3aKPUTOro NporpaMHoro 3abesneyvyeHHs. IHTYITUBHUIA
iHTepdenc: HaBiTb KopucTyBayi 6€3 rAanboknx TEXHIYHNX 3HaHb MOXXYThb LUBUAKO CTBOPIOBATU
6oTa 3aBAsAKM 3p03yMisioMy iHTepdency Ta NPocTin Hagirauii. 55 JlokanbHWMN XOCTUHI: Botpress
MO>XHa PO3rOpHYTU JIOKaJIbHO, WO Aa€ 3mory 36epiraTn gaHi Ha BNaCHUX cepBepax i
3abe3nevyyBaTi BUCOKUIN piBeHb He3MneKun, Yoro He 3aBXX AU MPOMOHYITb XMapHi pilLeHHS.
MoaynbHa apxiTekTypa: KopnctyBadi MoXXyTb BUBMpaTW N HanalwToBYBaTN MoOyJli 3a1€KHO Bif
notpeb, Hanpuknag, onsa o06pobku npupoaHoi mosu (NLP), aHaniTukm abo iHTerpauii 3 iHWNMK
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cuctemamn. BéyposaHuin NLP-gBuryH: MnatdopmMa Hafa€ roToBi iHCTPYMEHTU NS
po3ni3HaBaHHSA HaMipiB KOpUCTyBa4a Ta 06pobKM KOHTEKCTY, L0 CKOPOYYE Yac Ha
HafNalWTyBaHHA CKNAAHMX AiafloroBux cueHapiiB. MHyYKiCTb y AM3alHi Aianoris: IHTepaKTUBHUN
KOHCTPYKTOP Aiasiorie 403BOJISIE JIEFKO HaNalWTOBYBaTU CLUEHapPIl CNiJIKkyBaHHA Ta TeCTyBaTu ixX y
peanbHOMY 4aci. LUnpoki MOXNMBOCTI iHTerpauii: Botpress niaTpumye iHTerpauito 3
nonynsapHUMnM MeceHg)xepamm (Hanpuknan, Messenger, WhatsApp, Telegram) i CRM-cuctemamum,
O po3LMpPOE PyHKLUiOHaM YaT-6oTa. MigTpnmka 6baraTtoMoBHOCTI: MnaTdhopma A03BONSE
cTBOptoBaTU 60TK, AKi NpaLoTb Ha KiSlbKOX MOBaXx, WO pobuTs ii 3py4HOt0 Ana ranobanbHUX
NMPOEKTIB. IHCTPYMEHTW aHanNiTUKK: Botpress Hafa€ 3pyyHi iIHCTPYMEHTU ONa aHanily poboTtu
60Ta, Wo fonoMarae onNnTUMi3yBaTU B3aEMOLIO 3 KOpuUcTyBavamu. MigTpMKa KOLYBaHHSA:
Po3pobHMKM MOXYTb iIHTErpyBaTWu CBOI BNlaCHi ckpunTu Ta API, wo pobuth Botpress ineanbHum
BMH6OpOM Ons CKAagHUX NpoekTiB. MopiBHAHO 3 iHWMMK NaaTdopMamu, Takumin gk Dialogflow
abo Microsoft Bot Framework, Botpress Buainserbca: 56 JOCTYNHICTIO 3aBASAKN BiAKPUTOMY
BUXiAHOMY KOAY, WO 3HUXYE BUTPATU Ha NiLeH3yBaHHSA. ABTOHOMHICTIO Y BUKOPUCTaHHI,
OCKiNIbKM HEMa€E HeobXiAHOCTI 3anexxaTn Big XMapHUX cepsiciB. LUBMAKICTIO po3ropTaHHSA
3aBASKM FOTOBUM MOAYNAM Ta iHTYITUBHOMY iHTepdency. BUCOKMM piBHEM KOHTPOJIIO Hag
OaHUMU, WO KPUTUYHO Ba>XKJINBO AJ1S MPOEKTIB i3 MiABULLEHUMMN BUMOraMun 40 KOHQIOEHLIiNHOCTI.
Takunm 4mHoM, Botpress Studio cTtana BigMiHHUM BUGOpPOM ANs CTBOpeHHs YaT-60Ta B Mexxax
MaricTepcbkoi poboTun, 0O3BOAAIOYN LLIBUOKO peanidyBaTh epeKTUBHUN i afanTUBHUA NPOAYKT.
ToMy, Ha OCHOBi MOPIBHANBHOrO aHanizy 6yno obpaHo nnaTgopmy Botpress Studio, ockinbku
BOHa 3abe3nevye HalKpalle CNiBBiAHOLWEHHS Mi>XK MPOCTOTO BUKOPUCTAHHA Ta
PYHKLIOHa/IbHICTIO 419 po3pobku 4yaT-60TiB cepegHboro Mmacwtaby. Ocb, 3 4OMOMOIrOl0 CXEM,
Tabnnub i CKPIHWOTIB MOXXHa NepernsHyTn CTBOpeHU 4aT-60T Ha nnaTdopmi Botpress Studio,
L0 MOXKHa BUKOPUCTOBYBATW B OCBITHbOMY npoueci. YaT-60T BUKOHYBaTMUMe TpU pPi3Hi Aii, cepen
AKNX: MOXnMBICTb NPUNHATN NabopaTopHy abo NpakTndHy poboTy CTyAeHTa B pexXuMi 4aTy Ta
6e3 yyacTi Buknagada. MoxXnamBicTb 3agaT NUTaHHA BUKNadady, Bignosiab Ha fke byane HadaHa
Mig 4Yac 3aHATTH. 3anMC Ha iHOMBIAYya/lbHY KOHCY/bTalilo 3 BUKJada4YeM LLUJIAXOM OTPUMaHHS
KOHTaKTHUX AaHUX NekTopa. 57 3a4na BUKOHaHHSA nepLuoi Aii, To6To npunHAaTTA nabopaTopHOi
poboTu abo NpakTUYHOI poBOTK B peXXuUMi OHMalH YaTy 6ys10 CTBOPEHO OKPEMi 3MiHHI Ta
Tabnuulo, B akux byne 3bepiratnch iHpopMaLia HagaHa KopucTyBadeM Nig 4ac gianory 3 60Tom,
iH(bopMaLito NPo AKi MOXKHa N0Ba4YNTM Ha CKpPiHWOTaxX Ta Tabnumui HMXXYE Mo TEKCTY
KBaslipikauinHoi poboTun. MNMpu cTBopeHHi 60Ty Bys10 3aNPONOHOBAHO Nepenik 3 N'aTN 3MIHHUX, B
po6oTi 3 NeBHMM BUOOM NpeaAMeTYy 4YM ANCUUNIHW, KiIbKICTb 3MiHHUX 3a NOTpebn MoXKHa
PO3WMPUTK i 36iNbLINTK, ane He MeHLle SK NM'ATb 6akaHo nnMwnTr. Cam nepenik 3MiHHUX
3afigaHUX y cTBOpeHHi 60Ta nokasaHo B Tabn. 1.3. Tabnuusa 1.3 MNepenik 3MiHHUX 3a4iaHUX y
CcTBOpeHHi 60Ta Ne Ha3Ba 3MiHHOi Mpn3HayeHHA 1 studentName 3MiHHa noknnkaHa 36epiratun
iHiLiann Ta nNpisBuLe KopuctyBada 6oTa. 2 studentGroup 3mMiHHa cTBopeHa 3 MeTot 36epiratn y
Tabnuui rpyny cTygeHTa ANs NoAanbLUol OUiHKKL Ta igeHTUdikauii. 3 subjectName 3miHHa
CTBOpEHa 3 MeTot 36epexxeHHs Ha3BM NpeameTa, akui obpas Kopmuctysay. 4 labNumber 3MiHHa
36epirae Homep nabopaTopHOI YK NpakTM4HOI poboTun 3 NpeameTy subjectName. 5 attachedFile
3MiHHa 36epirae y cobi dann, npukpinneHun Kkopmctysadyem. 58 Mpu cTBopeHHi 60Ty 6yno
3anporoHOBaHO CeEPedHIO KiNlbKiCTb 3MiHHUX, WOO He NepeHaBaHTa)KyBaTuN CUCTEMY, asie Npu
6a>KaHHi il MOXKHa po3LWNPUTU Ta [OMNOBHUTU HEOOXIAHUMN AaHUMW 3i 3MIHHMMW. [lepernaHyTu
OPIEHTOBHWUI Nepesiik KOJIOHOK Ta 3MiHHUX MOXXHa B Tabn. 2.3. Tabnnus 2.3 Nepenik KoJIOHOK Ta
3MiHHUX B Tabnuui, aki 36epiraTtumyTbca B HUX Ne Ha3ga 3MiHHOT KonoHKa y Tabnuui 1
studentName MMIb 2 studentGroup Npyna 3 subjectName MpegmeT 4 labNumber Homep nab. pob.
5 attachedFile ®ann NepernsaHyTn Tabanuto Ha NaaTgopmMi MoXKHa Ha pucyHky 1.3. Puc. 1.3.
Tabnuus 3 gaHMMKM KopucTyBada Mig Yyac neplioi B3aemomii 3 60ToM, KOpUCTyBa4y Ma€e 3Mory
obpaTun baxkaHy Aito 3i CMUCKY onuin, cepen SKUX: - HaaaTn BMKOHaHy poboTy, 59 - 3agaTu
NMUTaHHA BUKNagady, - 3anmcaTuCb Ha iHAUBIAyanbHY KOHCybTaLlito. LLLo6 Kpalie cnpunHaTn sk
Le BUIrNs4a€e Ha NMPakTuLi, MoXXHa Po3risiHyTU pUCyHoK 2.3. Cxemy poboTun 60Ta Ha CTOPOHI
BotPress, BoOHa BUr4a€ HaCTyNMHUM YMHOM: Puc. 2.3. Cxema poboTun 60oTa 3a ymosu Bubopy
onuii
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ue 36ip iHopMauii. Came iHGOpMaLito, SKy MU B @HOMY BUMNaAKy 3anporpamMysanun 36upae 60T.
LLlo >k came HaM HeobXxigHO MepLoYeproBo oTpMMaTHK 3 iHpopMaLii Big CTyAeHTa 4YM CTYAEHTKN.
Lle iXHi nepcoHankbHi AaHi, AKi HaM AONOMOXXYTb LWUBUAKO iAEHTURIKYBaTK BNAaCHMKA Ti€l Yu iHLWOT
NnabopaTopHO-NpaKTU4HOI poboTu. MPONOHYETLCA CTyAEeHTaM HadaTu: - CBOE MNpi3BuLLe, -
iHiLianwu, 60 - rpyny, B SKil HABYAETbLCA CTYAEHT YU CTYAEeHTKa. Bubip rpyn obmexxeHuin nuwe
TpbOMa B JaHOMY BUMagKy, ane 60T Nerko Mo)xe MmacwrtabyBaTucCk i NnpuiMaT BigNoBiagb B
TekcToBOMY hopMaTi Bi KOPMCTyBa4a, 3aMiCTb MOTOYHOr O single option, ae Mo>xHa obpaTn
nuvwe oAuH BapiaHT 3i cnucky. ObpaHe KOpPUCTyBayYeM 3HAYEHHS 3aNUCYETLCA Y 3MiHHY
studentGroup, sika ni3Hiwe 6yae 3anucaHa y Tabnanuto. daHy Tabnuuto HanawTyBaHHSA Aii no
36opy iHopMaLii Npo rpyny cTyaeHTa Ha CTOpoHi BotPress Mn Mmo>xemMo nobadnTu Ha PpUCYHKY
3.3. Puc. 3.3. HanawTyBaHHS aii no 36opy iHopMauii Nnpo rpyny cTyaeHTa Ha CTOpoHi BotPress
Micnsa Bnbopy CTyAEHTCLKOI rpynun, KOPUCTYBady HaJa€ETbCA MOXKJ/INBICTbL 0b6paTn BarkaHuin
npeamMeT Ta BBECTU HoMep labopaTopHOI Y1 NpakTUYHOI poboTu. JaHuin 60T MoxxHa byno
obmMeXxuTun i nuwe ansa ogHIier gucunniIiHKM Ym npeameTy, 61 ane 6yno BUpilWIeHO Noro 3pobuTun
yHiBepcasibHUM, Wob iHhopMaLia akyMynioBanacb Hanpuknag y rosoBu LUKI0BOI KOMICIi
(3aBipyBa4a Kaenpw) 4m 3aBigyBada BigaiNneHHs (AekaHa) Ana KoHTposnto poboTu. B
cepeaHbOMY Hapa3i B HaBYaJIbHOMY MJaHi MiCTUTbCS BiCiM OCBITHiIX KOMMOHEHT, aJie BOHU
MOXYTb ByTK pi3HUMKN ANA NEBHOI OCBITHLOI NporpamMn, a To6To i Anga rpynu. 3rigHo obpaHoi
rpynuv, CNUCOK OOCTYMHUX NPeaMEeTIiB BapilOETbCS, WO € 3PYYHHUM, OCKiNIbKN NOF0 MO>KHa
3MiHIOBaTW i [ONOBHIOBaTK Ta 3a noTpebu BapitoBaTn 6besnocepegHbLO CaMOMYy BiAMoOBiAasIbHOMY
3a 36ip paHoi iH(hopMaLii, B HaWOMy BUNaAKy, Hanpuknag, 3aBigyBayy BigaiNneHHs Ha NoYaTKy
HaBYaJ/IbHOrO POKY OCBITHbLOIO MpoLEecy. K BUriS4a€E AaHU Nepenik npegmMeTiB Ans pi3HUX
rpyny 60Ti Mu MmoxxeMo nobavymTu Ha pUcyHKy 4.3. Puc. 4.3. MNepenik npeaMmeTiB AA4 pi3HUX rpyn
y 60Ti 62 lNicha BBegeHHs NOTPiIGHOT iHopMaLii, CTyAeHTY NPOMOHYETLCS NMPUKPINUTK hann
cBo€i poboTun y baxaHomy cdhopmaTi. ani BCi 3ibpaHi gaHi 3anucytoTbca B Tabanuyto. Ons uboro
6yB HaMMCaHW KO, KNI NEPEBIPAE YM iICHYE BXXe 3annc Npo CTyAeHTa B Tabauui, aKWo Tak -
AoJa€ NpukpinaeHun dann go 3anmcy, SKLWO Hi - CTBOpPIOE HOBUI. const attachedFile =
workflow.attachedFile // Find the existing record for this user in datalTable const existingRecord
= await DatalTable.findRecords({ filter: { MIB: user.name } }) // Check if the record exists if
(existingRecord.length 0) { // Update the existing record with the new attachedFile value const
recordld = existingRecord[0].id await DatalTable.updateRecord(recordld, { ®awnn: attachedFile })
} else { // Create a new record with the attachedFile value await DatalTable.createRecord({ MIb:
user.name, Npyna: workflow.studentGroup, NpeameT: workflow.subjectName, 'Homep nab. pob."
workflow.labNumber, ®ann: attachedFile }) } 63 Nicna ycniwHoro 3anucy BCixX AaHWX B Tabnuuto,
KopucTyBay 4aT-60Ty 6a4nThb iHPOpMaLlinHe NMOBIAOMNEHHS 3 HACTYMHUM BMICTOM, LLLO MOXHa
PO3rAsSHYTU Ha PUCYHKY 5.3. Puc. 5.3. 3aBepLUeHHsA po3MOBM 3 BOTOM MiCNa NPUKPINaeHHs
danny Oani byge noka3aHo Npukiad KOMyHikauii 3 60ToM y BUNaaKy, AKLWO BCi AaHi 6ynn
HafaHi KOpUCTyBayYeM npaBuabHO. Ha pnucyHKy 6.3. MoXXHa NobavynTn NovYaToK B3aEMOAIT 3
6oToMm: Puc. 6.3. MNovyaTok B3aemogii 3 60TomM 64 Ha pucyHky 7.3. M1 MoXxeMo nobauyntun ak 60T
36upae Ta cuctemaTmsye iHhopMaLiio Npo CTyAeHTa Ta noro rpyny: Puc. 7.3. 36ip iHopmauii
nMpo CTyAeHTa Ta noro rpyny lMicns BUKOHaHHSA BCiX mMonepeaHix ain, 0o gyHKuin 36opy
iHopMaUii BXoONTb pO3Mi3HAaHHSA OCBITHbOI KOMMOHEHTU BOTOM, a caMe ue aucuuniHa abo x
npeaMeT 3a OCBITHbLOK Nporpamoto. Ha pucyHky 8.3. My cnocTepiraemMo sk 60T nponoHye obpaTtu
npegmeT (gucunnniHy) 3a06yBayy ocBiTK, BianoBiaHo Ao obpaHoi HUM rpynu: Puc. 8.3.
MoxxnusicTb BMbopy npeameTy 3rigHo obpaHoi rpynu 65 Mo 3aBepLIeHHI0 BUKOHAHHSA BCiX AiN
60T HanawToBaHU Ha 36ip AaHUX Npo HoMep poboTn Ta oTpUMaHHSA danny. Ha pucyHky 9.3. Mmun
Mo)xeMo nobaunTum sk 60T 3aBepLUEHHS NaHLU>XXKa B3aeMogii 3 6oTom: Puc. 9.3. 36ip aaHux npo
HoMep poboTn Ta oTpMMaHHS danny. 3aBepLUEHHS JlaHLOXKa B3aeMogii 3 6oToMm. Micna
3aBepLUeHHS pO3MOBU KOpUCTyBaYda Ta 60Ta, BCto HeobXiaHY iH(OpPMaLito MOXKHa 3HANTLN Y
Tabnuui, o npornoHye HaMm naaTdopma. 66 Ak 6esznocepenHbO, 3anNncaHi B TabAULIO HaJaHi
KOPUCTYBayeM AaHi MU Mo>KeMo nobavynTu Ha pucyHky 10.3. Puc. 10.3. 3anucani B Tabnunuio
HadaHi kKopucTyBayem agaHi OKpiM cueHapito Bulle, 4aT-00T TaKoXX MOKAMKAHUIN MONAErInNTU
MOLLUYK KOHTaKTIB BUKJIaZAa4iB Ta MOXXAUBICTb 3a4aTW NMTaHHA B YaTi. [epernsaHyTn MOXXHa
OaHUIN cueHapin Ha pucyHKy 11.3. Puc. 11.3. EMynauisa cueHapito, Konnm KopucTyBad 3aaa€
NUTaHHSA BUKNagady 67 Y pasi, AKWo CTYAEeHT BUABSE iHiLiaTMBY OTpUMaTn AOOAaTKOBY
KOHCybTaLito, 60T Nerko Mo)xe HagaTun iHopMaLito Npo NoTpibHOro BUKNaga4va 4n npepMmer.
[aHy B3aEMOAIiI0 MOXXHa MepernsHyTn Ha pucyHky 12.3. Puc. 12.3. Npukniag B3aeMogii y
CcueHapil, Konu CTYAeHT X04e 3anncaTuCb Ha iHAMBIAYalbHY KOHCYbTauito MNpouec 3anucy Ha
KOHCYNbTalito Npu B3aeEMoAii 3 4aT-60TOM MOXKHa NepernsHyTn Ha pucyHky 13.3. Puc. 13.3.
PesynbTaT B3aemogii 4YaT-60Ta Ta CTyAeHTa 3 METOH 3anncy Ha KOHcybTauito 68 Cam 60T Moxe
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O6yTK iHTEerpoBaHuin 3 pisHOMaHITHUMK NaaTopMaMn, Takumun K Viber yn Facebook. Ane 3a
6a>kaHHSA, 4aT-60TOM MO>XXHa KOPUCTYBaTUCh B MeXXaX BeB-CTOpiHKN
https://cdn.botpress.cloud/webchat/v2.2/shareable.html?
configUrl=https://files.bpcontent.cloud/2025/01/05/22/20250105220841-P4F9LC9C.json
Mpuknagwn iHTerpauii 6oty 3 Viber Ta Workflow 4yaT-60Ty Mo)XHa nobaunTun B fofaTkax (JoaaTok
A). 3.2. EdheKTUBHICTb 06paHMX METOAIB Ta MiaxoAiB AHaNI3 MPOAYKTUBHOCTI po3pobsieHoro 4yaT-
6oTa Po3pobnerHunn 4aT-60T Bys10 NPOTECTOBAHO Y CUMYJIALISX Ta peasibHUX yMoBaxX. byno
BWKOHAHO OLLiIHKY 3a TakMMM NokKasHuUKamu: Yac BianoBsifi - cepefHin Yac Bignosiai cknas 0.8
CEeKYHAW, WO € NPUAHATHUM N8 KOPUCTYBayiB. TOYHICTb pO3Mi3HaBaHHA HaMipiB - 4OCATHYTO
TOYHOCTI 93%, L0 NepeBULLYE cepefHin Noka3HuK Yy ranysi (85-90%). CTinkicTb oo
HaBaHTa>keHHA - 06pobka 0o 400 napanesbHMUX 3annUTIiB 6€3 CYyTTEBOro 3HMXKEHHS
NMPOAYKTUBHOCTI. MpoBeaeHO NMOpPiBHAHHA ePEKTUBHOCTI YaT-60Ta 3 iCHYIO4YMMIK aHasoramu.
BcTaHoBNEHO, WO BUKOpUCTaHHS Moaeni BERT ona po3yMiHHA NnpupoAHOT MOBM 3HA4YHO
NiaABULNIO AKICTb BignoBigen. TakoXX BMpoOBaAXXeHi airOpUTMU KelyBaHHSA 403BOJMNAN
ONTUMI3yBaTN BUKOPUCTaHHSA cepBepHUX pecypcis. 69 BucHoBku wono snbpaHux metonis Bubip
ribpugHoro nigxoay (MOEAHAHHA CMMBOJIIYHUX Ta CTAaTUCTUYHUX MeToAiB) Ans obpobkun 3anunTis
003BosinB 3abe3neynTr BUCOKY SAKICTb poboTun YyaT-60Ta. CMMBONiIYHI MeTOAN ePEKTUBHO
BUKOPUCTOBYBAINCA 019 BUPiLLEHHS NPOCTUX 3aBAaHb, TOAI AK CTaTUCTUYHI nmigxoan
nokpawyBaan poboTy 3 6ifbll CKNagHMMM 3anuTaMun. 18 noganblloro po3BUTKY
MPOMNOHYETLCA: PO3WINPUTN BUKOPUCTAHHSA HENPOMEpPEXXEBUX MOAENeN A5 KPALLOro po3yMiHHSA
KOHTEKCTY. [loCnignTn MoXXIMBOCTI iHTerpaLii 3 roanocoBmmmn iHTepgencamun. Pospobutu
creuianizoBaHi pilleHHS A8 aBToOMaTuM3auii cknagHux 6isHec-npoueciB. BucHosku go lll po3giny
AHani3 pe3ynbTaTiB NoKasaBg, Wo obpaHi meToAn Ta NaaTdopmm 3abesnevynnn epeKTUBHY
peanizauito YaT-60Ta, 34aTHOro BUPIiLLYBaTK LUMPOKE KO0 3aBAaHb. BUKOPUCTaHHSA Cy4acHUX
TEXHOJ10ri MalWMHHOIMO HaBYaHHA Ta ONTUMI3aLia anropmMTMiB 403BOANAMN OOCAT TN BUCOKUX
MOKa3HMKIB NPOOYKTUBHOCTI. NMofanblui [ocNigeHHA Ta BOOCKOHANIEHHSA MOXYTb CYTTEBO
PO3LUMPUTMN MOXKIINBOCTI po3pobneHoro piweHHs. 70 BUCHOBKW Y npoueci BUKOHaHHS
KBanigikauinHoi poboTn Byna AoCArHyTa MeTa AOCAIAXEHHS - 34iNCHEHO aHai3 CyYaCHUX
3acobiB Ta meTofiB po3pobku 4aT-60TiB, @ TAaKOXX CTBOPEHO NpoTOoTUN YaT-60Ta 3
BUKOpPUCTaHHAM naaTgopmum Botpress Studio. Po6oTa BkAtoYana getasibHe 4OCAIOXKEHHS
iCHyto4Mx nnatdopM, MeTodie NobynoBu 4aT-60TiB, @ TAaKOXX TECTYBAHHSA Ta OUIHKY
eeKTMBHOCTI po3pobneHoro piweHHS. Ha oCHOBi ornsiay HayKoBoi niTtepaTtypu 6yno
BCTAHOB/EHO, LLLO PO3BUTOK 4YaT-60TiB € BaraTorpaHHOK Ta NepCcneKTUBHOW chepoto, fKa
noenHye B cobi TexHonorii 06pobku NpUpPoaHOT MOBU, MaLLMHHOIO HaBYaHHS, iHTerpauii 3 6i3Hec-
cuctemamm Ta 3abesneyeHHA AKICHOro KopucTyBaLbKoro Aoceiay. Ocobnmey yBary npuaineHo
aHanisy nepesar i HeLoMiKiB pi3HUX NaaTdopMm, Takux sk Botpress, Dialogflow, Microsoft Bot
Framework Ta iHwux. Lle go3sonunno Bubpatun nnatgopmy, SKa BiANOBiAaE BUMOraMm
rnocTaBfieHUX 3aBAaHb. Po3pobneHunin npotoTun YyaT-60Ta, CNPAMOBAHUA Ha aBTOMaTU3aLlilo
nepeBipKM AOMalUHiX 3aBAaHb y cdepi OCBiTU, MPOAEMOHCTPYBAB BUCOKY (DYHKLiOHAbHICTb,
cTabinbHicTb po60TK Ta TOYHICTb BUKOHAHHSA 3aBAaHb. TeCTyBaHHSA YaT-60Ta B yMOBax peasibHOi
ekcnayaTauii NiaTeepanao Noro 34aTHICTb 3HMXKYBATU HaBaHTa)XEeHHA Ha BMKadadiB i
niaBuLyBaTy e(PeKTUBHICTb OCBITHLOIO Npouecy. 3aBAAKM iHTerpaduii 3 iHWWMN CUCTEMaMM,
TaknuMmun gk CRM, aHaniTU4Hi iIHCTpyMeHTN Ta CepBicM aBTOMaTK3aLii, 4aT-60T Moxe ByTun
afanToBaHWUIA ONS LUMPOKOro cnekTpa 3aBAaHb. Y xoai poboTun 6yo BUABIEHO, LLO CyYacHi
MeToan o6pobkn NpnpoaAHOT MOBU, BKJIOYAOYN CTAaTUCTUYHI Ta KoMBiHOBaHI nigxoau,
003BOJIAOTb CYTTEBO MiABULLNTMN AKICTb B3AaEMOAIT MiXK KOPUCTyBayYeM Ta 4aT-60ToM.
ByKOpUCTaHHSA Taknx MeTo4iB CNpUsE agekBaTHIN 0bpobui cknagHux Ta HenepegbadyBaHux 71
3annTiB, 3abe3neyvy4n Npm LbOMY NEPCOHANI30BaHNNM NigxXig 0O KOXXHOrMO KOpPUCTYBaya.
Ocobnuey yBary 6yno npuaifeHo NuTaHHAM onNTUMi3auii apxiTekTypu 4yaT-6oTa. Bubip
baraToLapoBOi apXiTEKTYpU O03BOJINB JOCATTU BUCOKOI MPOAYKTUBHOCTI, MacwTaboBaHOCTI Ta
HaOiINHOCTI cncTemMun. 3aBOsIKN 3aCTOCYBaHHIO Be3scepBepHUX pilleHb By10 3HNXKEHO BUTPATK Ha
iIHDPaCTPYKTYPY, WO € BaXX/IMBUM (DaKTOPOM OJ18 BNPOBaAXXEHHA CUCTEM Y Masinx Ta cepeHix
nignpunemcTBax. JocnigXXeHHSA TaKoX MigKpecansao 3HavyeHHa UX-gmn3anHy Ta nokanizauii, AKi
CrpUATb CTBOPEHHIO 3PYYHUX Ta iHTYITUBHO 3p03yMinnx iHTepdencis. Lie 003BONSE NOKpaWnTn
KOPUCTYBaLbKUIA A0CBIA Ta 3abe3ne4ynTun AKiCHY B3aEMOLII0 B Pi3HMUX KYJbTYPHUX | MOBHUX
cepepoBullax. PesynbTaTn poboTun CcBiAYaTb, WO iHTerpauia 4aT-60TiB i3 30BHILLHIMK cMCTeMaMK
€ KJ11040BUM (DaKTOPOM iX yCMilLHOro BNpoBaA>XeHHs. BukopucTtaHHa APl ansa goctyny ao 6as3
OaHKMX, colianbHMX MepeX i BisHec-cnctem nigBnye eeKTUBHICTL poboTn YaT-60Ta Ta
3abe3neyvyye HOBi MOXXNMBOCTI ANs aBTOMaTKU3aLlii. 3arasom, BUKoHaHa poboTa nigTeepanna, Wo
obpaHi 3acobu Ta MeTOAMN [O3BONAIOTL CTBOPIOBATU e(PeKTUBHI pilleHHS A8 aBToMaTu3auii
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PYTMHHMX 3aBAaHb, MOKpPalLeHHA KOMYHiKaLii Ta onTuMisauii 6i3Hec-npouecis. Mpono3unuii woao
BOOCKOHaJIeHHS npoToTuny nepenbavyaloTb PO3LUMPEHHS MOro YHKLIOHaIbHOCTI Ta aganTauito
[0 HOBUX BUMOF PUHKY. TakuM 4YnuHoM, po3pobneHunin 4aT-60T i3 BUKOPUCTAHHAM Cy4acHUX
TEeXHOJI0TiN € yHiBepCallbHUM PIilLEHHAM, WO OEMOHCTPYE BUCOKY eDEKTUBHICTbL Yy chepi oCBiTH
Ta Ma€ 3Ha4YHW NOoTeHUian Ansa BNPoBaA >XEeHHS B iHLWNX rany3ax. Moganblli 4oCNiAXKEHHS Ta
BAOCKOHAJIEHHSA MOXXYTb CYTTEBO PO3LWNPUTMK 72 MOXKJIMBOCTI TaKNX CUCTEM, CripmsoYmn ix Binbu
LUMPOKOMY 3aCTOCYBaHHIO B Pi3HMX chepax aisnbHocTi. 73 CMTMCOK BUKOPUCTAHUX OXEPEN
Knuru 1. O'Reilly, A., Shevat, A. 2017. Designing Bots: Creating Conversational Experiences.
O'Reilly Media. 2. Raj, S. 2019. Building Chatbots with Python. Packt Publishing. 3. Author(s)
Unknown. 2019. The Chatbot Handbook. Publisher Unknown. 4. Norvig, P., Russell, S. 2020.
Artificial Intelligence: A Modern Approach. Pearson Education. CTaTTi Ta HaykoBi nybnikauii 5.
Campbell, A. K., Jordan, M. D., et al. 2020. A Survey of Chatbot Systems through the Lens of
Technology and Design. Journal of Computer Science, 45(2): 123-135. 6. Williams, J. D., Asadi, K.,
et al. 2019. Neural Conversational Agents: A Review. Journal of Artificial Intelligence Research,
56(3): 213-228. 7.Kumar, M. R., Gupta, V., et al. 2020. End-to-End Conversational Models: A
Review. Computational Linguistics Review, 34(5): 112-128. 8.Kachroo, P. K., Kumar, S., et al.
2018. A Survey on Chatbot Implementation in Customer Service Industry through Deep Neural
Networks. IEEE Transactions on Neural Networks, 30(4): 894-907. 9.Leveque, D. A., Garcia, R. P.,
et al. 2020. Building Conversational Agents: Methods and Techniques. ACM Computing Surveys,
53(7): 72-85. 10. Zhang, Y., Zong, C., et al. 2021. Natural Language Processing with Deep
Learning: Recent Advances and Future Trends. IEEE Transactions on Neural Networks and
Learning Systems, 32(8): 2121-2136. 74 11. Gao, J., Galley, M., et al. 2018. End-to-End Dialogue
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