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1. Kopayaosa [O. C., Cmorp O. O., Kokorko I. ., Maneur P. b. Anani3
TPAJUIIMHOrO Ta THYYKOIO HUIXOAIB A0 CTBOPEHHS MPOrPAMHOr0 3a0e3leUeHHs B
TUHAMIYHUX YMOBaX. YIIPaBIIHHS PO3BUTKOM cKJIaaHux cucteM. Kuis, 2021. Ne 47.
C.71 -11,;

2. T'onoBatuii P. P. Monenbs NpOEKTY IHTENEKTYAJILHOI aHAJIITHYHOI CHUCTEMH
0011ky HaykoBux pocsrHenb / P. P. T'onosatumii, O.0. Cmotp, 1.O. Maneus, H.€.
bypak // Central European Journal for Science and Research. — 2019. — Ne3 (55). — C.
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3. Kobylkin, D., Zachko, O., Popovych, V., Burak, N., Golovatyi, R., & Wolff, C.
(2020). Models for Changes Management in Infrastructure Projects. In: CEUR
Workshop Proceedings. 2020. Vol 2565: Proceedings of the 1st International
Workshop IT Project Management (ITPM 2020). p. 106-115.
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AHOTAIIA

Anapiii denopkoB. Po3polieHHs 1HTENEKTyallbHOI cuctemMu «BipTyanbHui
ACHCTEHT TIOIIYKY NYHKTIB HEBIJIKJIQJHOI MeauuyHoi momomorw». KpamidikamiiiHa
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pobota 3a cnemianbHicTIO 122 “Komm’toTepHi Hayku ~ CKJIQJa€ThCS 3 TEKCTOBOI
YaCTHHHU, 110 MICTUTh 3 po3auid, 47 ¢. OCHOBHOTO TeKCTY, 22 puc., 13 mitepaTypHux
JpKepena.

O0'exToMm nocaigxeHHs kanidikamiiiHoi poboTH € Mojenai Ta MEeTOAu
peaizalili mporpaMHUX CUCTEM B (popMaTi BIPTyaJIbHOTO aCUCTEHTA.

IIpeameroMm JOCHiIKeHHs] € BIPTyaJIbHMM aCUCTEHT JUIsl  TOILIYKY
HEBIJKJIAIHOT MEAUYHOI TOTIOMOTH.

Meta podoTu: po3poOka BIpTyaJdbHOTO ACUCTEHTA SIKMH HAJa€ IIBUIKUN Ta
3py4HUN AOCTYI A0 1HQOpMaIli Mpo HaWOIMKYl 3aKJIaJl MEIUYHOI JOIMOMOTH Y
BUIAIKaX HEBIKJIAIHOI OTPEOH.

MeToaun noc/iasKeHHsi, BAKOPUCTaH1 B KBaji(ikaliiiHii poOOTi, BKIIOYAIOTh
aHaii3  JITepaTypHUX  JDKEpel,  BHUBYEHHS  MONEPEAHIX  po3poOOK Y
rajy3i MporpaMmyBaHHs dYaT-OOTIB, a TaKOX EKCIEPUMEHTAJbHE TECTYBaHHS
POrpaMHOi CUCTEMH Ha OCHOBI CUMYJIALIIN Ta pealbHUX CLIEHAPIiB.

HaBuanbHa 3HauymicTh KBamidikamiiftHoi poOOTH MOJATa€E B TOMY, 1110 BOHA
Ha/jae 37100yBady OCBITH MOXKIIUBICTH MPOJEMOHCTPYBATH CBOi 3HAHHS, HABUYKU Ta
KOMIIETEHIIII, fKI BIH OTpUMaB TMPOTATOM HaBuaHHs. Po3poOka BipTyalbHOTO
acCHCTEHTa JJI MOIIYKY HEBIAKJIAJHOI MEIUYHOI JOMOMOTH JI03BOJISIE MPAKTUYHO
peani3oByBaTH CBOI TEOPETUYHI 3HAHHS Ta HABUYKH B PEAIbHOMY MPOEKTI.

Teopernuna 3HauymlicTh KBamiQikamiifHOi poOOTH MOJATa€e y HAYKOBOMY
BHECKY JOCHI/DKEHHS Ta 3aCTOCYBaHHS TPOTPAMHUX CHCTEM [UJIsl HaJaHHA
HEBIAKJIAHOT MEIUYHOT JOTIOMOTH 3a JIOTIOMOI'OI0 BIpTyaJbHUX acUCTEHTIB. PoboTta
COpUATAME PO3BUTKY HAYKOBOI'O PO3YMIHHS MOXJIMBOCTEH Ta MOTEHLIATy
porpamMyBaHHsl BIPTyaJdbHUX aCHUCTEHTIB y cdepi MEIUYHOi JOMOMOTH, UIO0
JI03BOJIUTH PO3POOUTH €PEKTUBHUH 1 3pYUHHUM IHCTPYMEHT JAJIsl MOLIYKY HalOIMKINX

3aKJIa/liB Y BUIAJIKaX HEBIIKIAHUX CUTYaIIii.



IIpakTnyHa 3HavymicTh KBadiikaiitHoi poOOTH BUSBISETHCS Y CTBOPEHHI
¢GyHKI[IOHaTBFHOI TPOTpaMHOI CHCTEMH, sKa 37aTHA HaJaBaTH IMOIIYK anTeKk 3a
JIOTIOMOTOI0  BipTyaJbHOTO acucTeHTa. Po3pobiena cucrema Moxe e(EeKTUBHO
BU3HAYATH HAWOIIDKYI alTeKH 3 TOYHICTIO Ta HAIIAHICTIO, IO CIPHSE MTBUIKOMY Ta
3pYYHOMY JOCTYIY [0 MEAMYHHX IIOCIYT Y BHIIaJKaX HEBIAKIAAHUX CHUTYaIlii.
Pe3ynbTaTl 1IbOTO JOCTIKEHHS MOXYTh OyTH Ba)KIMBHM BHECKOM Y MOKpPAILICHHS
IPOLECIiB MPUUHATTA pIlIeHb Ta BHU3HAUEHHS ONTHMAJIbHUX CTpaTerii y ramysi

MEJIUYHOI JOIIOMOTH.

BIPTYAJIbHUII ACUCTEHT, BEB-CEPBIC, MEJJUUHA JJOTIOMOT A



ABSTRACT

Andrii Fedorkov. Development of an intelligent system "Virtual Assistant for
finding points of inappropriate medical care.” Qualification work in the specialty 122
"Computer Science" consists of a textual part containing 3 chapters, 47 pages of main
text, 22 figures, and 13 literary sources.

The object of research in the qualification work is the models and methods of
implementing software systems in the format of a virtual assistant.

The subject of research is a virtual assistant for searching for emergency
medical assistance.

The aim of the work is to develop a virtual assistant that provides quick and
convenient access to information about the nearest medical facilities in cases of
urgent need.

The research methods used in the qualification work include the analysis of
literary sources, the study of previous developments in the field of chatbot
programming, as well as experimental testing of the software system based on
simulations and real scenarios.

The educational significance of the qualification work lies in the fact that it
provides the student with the opportunity to demonstrate the knowledge, skills, and
competencies they have acquired during their studies. The development of a virtual
assistant for emergency medical assistance search allows for the practical application
of theoretical knowledge and skills in a real project.

The theoretical significance of the qualification work lies in its scientific
contribution to the study and application of software systems for providing
emergency medical assistance through virtual assistants. The work will contribute to
the development of scientific understanding of the capabilities and potential of
programming virtual assistants in the field of medical assistance, allowing the
development of an effective and convenient tool for finding the nearest facilities in
emergency situations.

The practical significance of the qualification work is manifested in the

creation of a functional software system capable of searching for pharmacies using a
6



virtual assistant. The developed system can effectively determine the nearest
pharmacies with accuracy and reliability, contributing to quick and convenient access
to medical services in emergency situations. The results of this research may be an
important contribution to improving decision-making processes and determining

optimal strategies in the field of medical assistance.



3MICT

PO3A1JT 1. AHAJIIT NYHUUN OrJisgJ] IPEAMETHOI OBJIACTI............. Omuoka!
3akiagKa He onpeeseHa.

1.1 ITorpeba B HEBIKIAIHIM MEIUYHIN JOITIOMO31 Ta POJIb BIPTYaJIbHUX aCHCTEHTIB
........................................................................ Ommoka! 3akiagka He onpeeseHa.

1.2 Orasy icHYIOUHX BIPTYaIbHUX ACUCTEHTIB. wvvvvvvvveeeeeee. Ommoka! 3akaaaka He
onpejeseHa.

1.3 TlepcniekTBY 3aCTOCYBaHHS BIpTyaJbHUX acCUCTEHTIB. .Ommuoka! 3aknagka He
onpeaeseHa.

BUCHOBKH JI0 POBIULY: ..vvevviieiieeiiiee e Ommoka! 3akiagka He onpeneseHa.

PO3/I1J1 2. IHCTPYMEHTHU TA 3ACOBU PEAJII3ALIIL BIPTY AJIBHOI'O
ACHUCTEHTA ... Omuodka! 3akiaaka He onpejaeJieHa.

2.1.3aco0u peanizarlii BIpPTyaJbHUX ACUCTEHTIB........cueeeneee. Omuobka! 3akaagka He
onpeeseHa.

2.2 BuOip nporpaMHHUX 1HCTPYMEHTIB JJI1 CTBOPEHHS BIPTYaJIbHOI'O ACUCTEHTA
........................................................................ Ommuodka! 3akaaaka He onpeaeieHa.

2.3 JleTanbHUI OTJISAT BUKOPUCTAHUX TEXHOJIOTIH Ta IHCTPYMEHTIB............ Ommnoka!
3akiagKa He onpe/eseHa.

BUCHOBKH [0 POBIIIITY: «vvvevvvieeiiiieeiiieeesineenns Ommuodka! 3akiaaka He onpegeieHa.

PO3AIJI 3. PO3POBKA TA PEAJIISALIA BIPTYAJIBHOI'O ACUCTEHTA
........................................................................... Ommuodka! 3akiaaka He onpeaeieHa.

3.1 Po3po6ka ¢ppoHTEHAY BIpTYaIbHOTO ACUCTEHTA............. Omuodka! 3aknaaka He

onpeaeseHa.

3.2 Po3poOka OekeHy BIPTYaJTbHOTO ACUCTEHTA ....ocvvvvvenen. Ommuoka! 3akaaaka He

onpejaesieHa.

BUCHOBKH [0 POBIIIITY: wvvveivveeeiiiieesiieeesieeens Omuodka! 3aknaaka He onpegeieHa.

SATAJIBHI BUCHOBKW .......cooiiiiiiiiiie e 11
JJOJATKH ....ooviiiiiiiiie i Omuodka! 3akaaaka He onpeaeeHa.
Jonatok A. CSS IPOEKTY ...cvvvervveeiirieriieenieene OmmoOka! 3akiagka He onpeneseHa.



BCTYII

AKTyaJIbHICTH JOCJiIKeHHsl. B cydacHOMY CBITI OCTYN 10 HEBIAKIATHOI
MEJUYHOI JOTIOMOTH € KJIFOYOBOIO MPO0OJIEMOI0, OCOOJIMBO Y BUITA/IKaX HaJ3BUYANHIX
CUTyalii Ta Kpu3oBux oOctaBuH. llIBHIKe Ta epeKkTUBHE pearyBaHHS Ha MEAMYHI
EKCTPEH1 CUTYyaIlli MOKE BPATYBATH JIIOJCHKI KUTTS Ta MOKPAIIUTH IXHE CTAHOBUIIIE.
VY Takux yMoOBax BUHHUKae Motpeda y po3poOlll CHUCTEM, SIKI MOXKYTb JOMOMOITH
IIBUKO Ta TOYHO JIOKAJI3yBaTH HAWOIMKIl MEIUYHI 3aKJIaqu Ta HAJaTH HEOOXIAHY
1H(hOpMaIliI0 TPO HUX JJII OTPUMAHHS MEIUYHOi JOMOMOTH. Taki CUCTEMHU CTarOTh
BOKJIMBAM 1HCTPYMEHTOM JUIsI TIOKPAIICHHS JOCTYIMHOCTI MEIUYHHX TIOCTYr Ta
30epeKEHHS )KUTTIB JIIOEH Y KpUTUYHUX CUTYalIsX.

00'exToM fociilzkeHHs1 KBamidikaiiiiHoi poOOTH € Mozedai Ta METOIu
peainizalii IporpaMHUX CUCTEM B (pOpMaTi BIpTyaJIbHUX aCUCTEHTIB.

IIpeamMeTroMm [ocC/iIzKeHHs1 € BIPTyaIbHUI aCHUCTEHT [Jisi BU3HAYEHHS
HEBI1JIKJIATHOT MEJANYHO1 JOTIOMOTH.

MeTto10 po6oTH € po3poOKa BIpTyaJbHOIO aCUCTEHTA SIKUI HAJa€ MBUAKUAN Ta
3py4YHHMM J0CTyN 110 iH(opMallii Mpo HAWOMMKYl 3aKJIagd MEIUYHOI JTIOTIOMOTH Y
BUITaJIKaX HEBIIKJIATHOT TOTPEOH.

3aBaaHHA A0CaimKeHHs. [ JOCATHEHHS IMOCTaBICHOI METH, JOCIIIKSCHHS

BKIIKOYaTUMC HaCTyrIHi 3aBJaHHA:

1. [Tomyk 3akmajiB HEBIJKIJIAIHOI JOMOMOTH 3a TTIOTOYHOIO aIpeCOI0
2. Hanmauus KUJIBKOX MEIUYHUX 3aKIalB
3. Po3poOka apxiTeKTypH HpPOrpaMHOi CHUCTEMHU BIPTYalbHOIO aCHUCTEHTA

AJI1 TOITYKY MCIUYHHX SaKHa):[iB.

4, Buxopucranns 6a3 manux juist 30epiranss iHpopMaliii mpo 3akjiaay Ta ix
MICLIE3HAXOKEHHS.

d. TectyBaHHs Ta nepeBipka €(heKTUBHOCTI Ta TOYHOCTI CHCTEMHU.

6. O11iHKa NOTEHIIaTy CUCTEMHU JJI1 BUKOPUCTAHHS B MPAaKTUYHUX YMOBaxX

Ta BUSHAYEHHS MOKJIMBOCTEMN MOJABIIOTO PO3BUTKY."



Ctpykrypa i 006csar podoru. PoboTa ckinamaerbes 3 BCTYITy, TPHOX PO3ALIIB 1
BUCHOBKIB. Mictuth 61 cTOpiHOK, B TOMYy umcii 47 CTOPIHOK TEKCTYy OCHOBHOI
YAaCTUHH 3 22 PUCYHKaMH, CIIUCKY BUKOPHCTAaHUX JiKepeln 3 13 HaiiMeHyBaHHSIMHU Ha

1 cTopini.

10



3AT'AJIBHI BUCHOBKHA

VY mporeci po3poOKH BIPTyaJIbHOIO acUCTEHTa OyJ0 JOCSITHYTO 3HAYHUX
PE3YNBTATIB, IO MATBEPHKYIOTH MPABWIBHICTh 00PAHOTO MiAX0AY Ta €(PEKTUBHICTH
BUKOPHCTAHUX 1HCTpYMEHTIB. [IpoBeneHe nmOCHIIKEHHS Ta peasizaiis MPOEKTY
JTI03BOJIMJIA CTBOPUTHU CUCTEMY, sIKa BIJINOBIJIa€ Cy4YaCHUM BUMOTaM JI0 BeO-70/1aTKiB,
3a0e3Mevuyloun BUCOKY (DYHKIIOHANBHICTh, THYUKICTh Ta 3pyYHICTh BUKOPUCTAHHS.

Po3poOka cepBepHOi YacTMHM Ha OCHOBI MikpodperiMBopky Flask
MIPOJIEMOHCTpYBasia cBOI0 edekTtuBHICTh. Flask 3abesmeuye nerkictp Ta MBUAKICTH
PO3pOOKH, TO3BOJISIIOYM CTBOPIOBATH MacCIITa0OBaHI Ta PO3IIMPIOBAHI BEO-0IATKHU.
['HyukicTh IHOTO (PpeWMBOPKY J103BOJMIA O€3 MPoOIeM IHTErpyBaTH HOTO 3 IHITUMU
HEOOX1THUMHU O010J1I0TeKaMH Ta IHCTpyMeHTamH, TakuMu sk SQLAlchemy ns
poboTH 3 6a3010 TaHMX.

3actocyBanHs ORM-6i0morexkn SQLAlchemy s B3aemonii 3 6a3010 gaHUX
nokazajio cBorw JaouuibHiCTe. SQLAlchemy no3Boinise 3pydHOo Ta eQEKTHBHO
KepyBaTu 0a3010 JJaHUX 4epe3 00'€éKTHO-OPIEHTOBAHY MOJIENb, 1110 3HAYHO CIIPOILYE
HANMCAHHS 1 MATPUMKY KOAY. 3aBISKH IbOMY BJAIOCS OPTaHi3yBaTH CTPYKTYPOBaHE
30epiraHHsl JaHUX OPO aNTEeKH Ta BYJMIN, 3a0€3MEUMBIIM IIBUAKUN 1 3py4HUN
JTOCTYT J10 HeoOXiaHO1 iHhopMaIrii.

Po3pobka kopuctyBaupkoro iHtepdeiicy 3a pomomororo HTML, CSS
JI03BOJIMJIa CTBOPUTH I1HTYITMUBHO 3PO3YMUIMNA Ta 3pyYHUN NJIi KOPUCTYBadiB BeO-
nonatok. OcoOnuBa yBara Oyiia mpujijieHa aJanTUBHOMY JH3aliHy, 0 3a0e3neuye
KOPEKTHE B1JI0OpaXkeHHs 1HTepdeicy Ha PI3HMX NPUCTPOSX, BKIKOYAIOYU MOOLIBHI
TenedOHH Ta IJIAHIIETH.

Takum umHOM, pe3ynbTaTd pPoOOOTH HAA  BIPTyalbHUM aCHUCTEHTOM
M1ATBEPKYIOTh MPAaBUIBHICTh OOpAaHUX TEXHOJOTIH Ta MeToiB. CTBOpEHa cucTeMa
BIJINOBIJIa€ Cy4yaCHUM BHMOTaM JI0 BeO-J0JaTKiB, 3a0e3Medyroud  BHCOKY
(GYHKIL10HAJIBHICTh, THYYKICTh Ta 3PYYHICTh BHUKOpHUCTaHHs. BrpoBamkenns Flask,
SQLAIlchemy, HTML, CSS Ta m03BOJIMIIO CTBOPUTH HaAIMHWA Ta e()EKTUBHUN

IHCTPYMEHT JUIsl HalaHHs 1HpopMallii Mpo HAMOIMK4l 3aKJIaq1 MEAUYHOT JOITOMOTH.
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CnucoK BUKOPUCTAHMX JIKepPeJt:

1. KopaynoBa HO. C., Cmotrp O. O., Kokorko I. f., Maneup P. b. Anani3
TPaJAMIIIMHOTO Ta THYYKOTO TMIAXOAIB 1O CTBOPEHHS IPOTPAMHOTO
3a0€3MEeUYCHHs] B JTUHAMIYHUX YMOBax. YTPaBIiHHA PO3BUTKOM CKJIQTHUX
cucrteM. KuiB, 2021. Ne 47. C. 71 - 77,

2. T'onosaruit P. P. Monenb mpoexTy IHTEIEKTyadbHOI aHANITUYHOI CHUCTEMH
o0miky HaykoBux nocsrHenb / P. P. T'omoarumii, O.0. Cmotp, [.O. Marnenp,
H.€. bypak // Central European Journal for Science and Research. — 2019. —
Ne3 (55). — C. 88-94.

3. Kobylkin, D., Zachko, O., Popovych, V., Burak, N., Golovatyi, R., & Wolff,
C. (2020). Models for Changes Management in Infrastructure Projects. In:
CEUR Workshop Proceedings. 2020. Vol 2565: Proceedings of the 1st
International Workshop IT Project Management (ITPM 2020). p. 106-115.

4. Yyacuuku npoektTiB Bikimemia. Flask — Bikimenis. Bixinedis. [EnekropHHHI
pecypce]: https://uk.wikipedia.org/wiki/Flask .

5. Bro Code. Python full course for free, 2021. YouTube. [EnextponHmii
pecypce]: https://www.youtube.com/watch?v=XKHEtdghL K8

6. Code with Josh. Flask full course: build stunning web apps fast | python flask

tutorial, 2024. YouTube. [EnexTponnmii
pecypce]: https://www.youtube.com/watch?v=45P3xQPaY xc
7. Flask-SQLAIlchemy. PyPI. [EnexTponHwMiA

pecypc]: https://pypi.org/project/Flask-SQLAlchemy/

8. freeCodeCamp.org. Learn flask for python - full tutorial, 2019. YouTube.
[EnexTponnwmii pecypc]: https://www.youtube.com/watch?v=Z1RJmh_OgeA

9. Kev in Tech. Deploy Python app to PythonAnywhere, 2021. YouTube.
[Enextponnmii pecypc]: https://www.youtube.com/watch?v=wbAhmGFwZ-g

10.Pretty Printed. Deploying flask apps using python anywhere, 2020. YouTube.
[Enextponnwmii pecypc]: https://www.youtube.com/watch?v=5jbdkOIf4cY

11.Simplilearn. Python chatbot tutorial | how to create chatbot using python |
python for beginners | simplilearn, 2023.YouTube. [Enexkrponuuii
pecypc]: https://www.youtube.com/watch?v=t933Gh5fNrc

12.Welcome to flask — flask documentation (3.0.x). Welcome to Flask — Flask
Documentation (3.0.x). URL.: https://flask.palletsprojects.com/

13.Welcome to python.org. Python.org. [EnexTponHmii
pecypc]: https://www.python.org/
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