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Pedepar

[TosicHIOBanbHA 3amMCcKa BKIIOYAE B ceO¢ MamioHKIB — 58, Tabmmmp — 2,
cTtopiHok — 129, 62 niteparypHe NMOCWUJIAHHS Ha JKEpena, AOJATKH 3 BUXIIHUM
KOJIOM.

NLP, LABSE, PYTHON, VECTOR, STREAMLIT, JS, PYCHARM, VACANCY,
PARSER, ANNOY, ®IJIbTPAIIIA.

AKTYaJIbHICTh TEMH.

VY 3B’s3Ky 3 BiIliHOIO B YKpaiHi ayxe 3pociio 0e3po6iTTsa. MinbiioHU roaei
nepeMicTHIIMCS B OUTBII 3aX1H1 PET10HH, a YaCTHHA 1 30BCIM BHUixasa 3a KOpJIoH. Y
3B’SI3Ky 3 PYWHYBaHHSIM HE TUIBKH OCelb, aje W Oi3Hecy OaraTo MiANpPHEMCTB
nepeixano Ha 3axijg kpainu. Came ToMy BaXJIMBO 1100 y 6€3po0iTHUX 1 013HECY Oyu
MalJIaHYMKH JIJIs TTONTYKY OJIUMH oJHOTro. B YkpaiHi Bke 6araTo pokiB iCHYIOTb TaKi
CaiTH, sIKi IO3BOJISIIOTH OPTraHi30BYBaTH Iy OJIIKAIIiF0 OT0JIONIEHD (BaKaHCIN ) 1 TAKUM
YUHOM CHPHUSIOTH MOIIYKY poboTu. B Toit ke yac O13Hec mpoliecu 0araTb0X TaKux
CalTIB HE JIO3BOJISIIOTH 1 HE 3alliKaBJICHI B MaKCUMAJIbHIN MIBUJIKOCTI OTPUMAaHHSI
0e3pobiTHUM poboTu. lle moB’s3aHO 3 MeTOJaMU MOHETH3aIlii WX CaWTiB, Je
KOMITaHis 3alliKaBJIeHa 1100 IMOIIyKOBEIb OLIbIIE Yacy MPOBOJUB Ha iX mopTai,
OUTBIIIE TUBUBCS PEKJIaMH 1 TAKUM YMHOM BOHH 3apOOJIsiIy TPOIIIi.

e ogHiero mPoOIEMOIO € T, IO Ha KOKHOMY OKPEMOMY CaiTi CBOT IpaBuia
1 MeToau MoOHeTH3aIii. SIK HacIiIOK Ha PUHKY Oarato CaWTiB 1 JyKe YacTO TakK
OyBae, 1Mo poOOTOJaBelb MyOJiKye BaKaHCIIO JIMIIE Ha OJHOMY YH Ha JIBOX
nopraiax. ¥ pasi SKIo BakaHCisl mpuBabIMBa, TO MOXE MPOUTH HE Oinbie 1-2 MHIB
1 BoHa Oyjie 3aKpUTOIO.

Tomy y 6e3po0iTHHX TOCTaE Beauka mpobjieMa — MOTPIOHO KOXKHOTO JHS
aHaTI3yBaTH COTHI OTOJIOIIEHb, IEAK] 3 HUX BKe Oyiu BimOpaKoBaHi, esKl HESKICHI.
B pesynbrari 1oauHa BUTpayae yac HE Ha MIATOTOBKY A0 poOOTH, a HA ii MOIIYK.

ToMy 1 BUXOIUTH, IO HA MONTYK HOBO1 pOOOTH BUTPAYAIOTHCS B CEPETHHOMY

BiJ 3 MICHAIIIB, a IS YK€ PIIKUX BaKAHCIH 1 10 7 MICSIIIB.



ToMy KpiM caMuxX MOpTajiB 3 MOIIYKYy poOoTH Oe3poOITHUII YacTo
mianucyeTscsi Ha Tenerpam, VIDEr rpymm 3 OTOJIOMIEHHSMH, SIKi 3aBYaCHO
3aiiMaroThes QuibTpaulielo (Mo MICTy, IiHI, npodecii). TunoBuil 6e3poOiTHIM
MIAMUCHUIN Ha JECATKU KaHajiB, mporisgae 5-10 caldTiB monryky poboTu, Ha 1110 Yy
HBOT'O KOKEH JIEHb BUTPAYAETHCS MO JEKLIbKAa TOAWMH HA MOLIYKU 1 B3aEMOJIIO 3
MEHEKEPaMHU 110 IEPCOHATY.

Tomy nansg 06e3poOITHUX JyKe JomoMoryia O HasgBHICTh NPOTPaMHOTO
3a0e3MeueHHsl, sIKe JOMOMOXKE aBTOMATM3YyBaTH LI Mpoliecu. B mepiry uepry ue
arperaifisi BakaHCi, MOXJIMBICTh MOLIYKY 1 BiOOpa)K€HHS  KOHCOJIJOBaHOT

iHpopMmarIii.

Merta i 3aaa4i J0CJTiIZKEHHS

Metoro JOCHIKEHHS € TONIYK HEIOJIKIB MPOrpaMHOro 3a0e3NeueHHS
(caliTiB MOIIYKY BakaHCIM) Ha PUHKY Mpail YKpaiHU 1 BCTAHOBJIEHHS OCHOBHHUX
XapaKTEePUCTHUK JJIsi CTBOPECHHS MPOTOTHUITY BEO-CEPBICY JUIs aHAITI3Yy, Bi3yai3arlii Ta

MOIITYKY BaKaHCIH.

O0’eKT D0oCaiKeHHA

ITporiec 06poOKM Ta KOHCOJIIIAIIIT T€TEPOTeHHUX JaHUX.

Ilpeomem docnidiicenus
[Iponiec mapcuHry Ta arperamii JaHWX BakaHciii st (GopmyBaHHS OOpOOKH 1

Bi3yanizarlii iHdopmarrii.

Ilpakmuune 3acmocy8annsa:

Po3pob6nenuii mpoTOTHIT T03BOJISIE TIPOBOJIUTH AHANITHYHI TOCTIKESHHS IS
BiIOOpakKeHHSI peaJbHUX 3HAYCHb MIHIMAJIbHOI, MEJIaHHOI 1 MaKCHMabHOI
3aprutati. Takox Bi3yairidye 11l 1aHi y BUIJIsiAl charts:

e JlaH1 KUTLKOCTI BaKaHC1{ MO MiCTaM

e MiHimManbHa, MellaHHA Ta MaKCUMaJIbHA 3apruiaTa



PeanizoBaHa MOXIHMBICTh OOpOOKM JNaHUX 3 (PUIBTPALIE€0 MO KIOYOBUM
CJIOBaM, MiCTaM, YUCJIOBUM 3HAUEHHAM (HAIPUKIAJ 3apILIaTH).

Byns sxi BiaQuIbTpOBaHi AaH1 MOKIIMBO €KCIIOPTYBATU B CSV JIsl HACTYITHOTO
aHamizy.

Takox peanizoBaHUI MOILIYK MO TaHUM 3 BUJAJIEHHSAM TyOJiB BakaHCiid. Bin
MOXe OYTM BHKOPHCTAaHMM ISl MOIIYKY BakaHCid 0e3po0iTHUMHU a0 aHami3zy

KOHKYPEHTIB JJi1 KOMITaHii.

Haykoea nosusna:

Buxopucranns moaeni LaBSE nnsa Bunanenus ny0iiB 1 paHKyBaHHS.

HaykoBa HOBH3Ha monfrae y CTBOpEHH1 i1H(GOpMAIIHHOT CHUCTEMHU 3
BukopuctanHsMm Mojeni LaBSE nns epexrtuBHoro BumaneHHs ay0siiB BakaHCIH Ta
iXHBOTO paH)KyBaHHS 3a PEJICBAHTHICTIO. MO/JIE/Ib JO3BOJISE MOPIBHIOBATH BaKaHCIi
3a CEMaHTUYHMMH O3HAKaMH, 1110 3a0e3medye CTBOPEHHs 0a3u AaHUX 0e3 TOBTOPIB
1 JBUIIY€E TOYHICTH TMOIIYKY.

baza nanux Bakanciii 3 caiitiB Word.ua 1 Robota.ua B YkpaiHi.

Jlpyra HOBHW3Ha MOJsArae y CTBOpeHHI 0a3u maHux BakaHciii |T cekropy,
310paHUX 3 CaMHUX BEJIMKHUX 32 BIABIIYEMOCTIO YKPAaiHCHKHX CAMTIB ISl TMOIIYKY
po6otu - Work.ua i Robota.ua, mo g03Bosie 3i0pat akryaibHi mpomo3wuiii B IT-
cdhepi mia yac BiHM Ta 3a0e3nedye JOCTYI 0 KOHCOJIoBaHOI iH(opmarlii 6e3
nyOJIiB.

CdopmoBanuii qataceT Moke OyTH BUKOPUCTAHUM I aHAI3Yy PUHKY Iparli

B YKpaiHi 1 HalMCaHHs HAYKOBHUX CTATEH MO eKOHOMIYHUM HaIlpsiMaM.



Abstract

Explanatory note includes figures - 58, tables - 2, pages - 129, 62 references,
appendices with source code.

NLP, LABSE, PYTHON, VECTOR, STREAMLIT, JS, PYCHARM,
VACANCY, PARSER, ANNOY, FILTERING.

Relevance of the topic.

Due to the war in Ukraine, unemployment has increased dramatically.
Millions of people have moved to more western regions, and some have gone
abroad. Due to the destruction of not only homes but also businesses, many
companies moved to the west of the country. That is why it is important for the
unemployed and businesses to have platforms to find each other. For many years
now, Ukraine has had websites that allow organizing the publication of ads
(vacancies) and thus facilitate job search. At the same time, the business processes
of many of these sites do not allow and are not interested in maximizing the speed
of getting a job for the unemployed. This is due to the methods of monetization of
these sites, where the company is interested in the job seeker spending more time on
their portal, watching more ads, and thus making money.

Another problem is that each individual site has its own rules and methods of
monetization. As a result, there are many sites on the market, and it often happens
that an employer posts a vacancy on only one or two portals. If the job is attractive,
it may take no more than 1-2 days for it to be closed.

Therefore, the unemployed face a big problem: they need to analyze hundreds
of ads every day, some of which have already been rejected, some of which are of
poor quality. As a result, a person spends time not preparing for work, but looking
for it.

That's why it turns out that it takes an average of 3 months to find a new job,

and up to 7 months for very rare vacancies.



Therefore, in addition to the job search portals themselves, the unemployed
often subscribe to telegram and viber groups with ads that are filtered in advance (by
city, price, profession). A typical unemployed person subscribes to dozens of
channels, browses 5-10 job search sites, and spends several hours every day
searching and interacting with HR managers.

Therefore, it would be very helpful for the unemployed to have software that
would help automate these processes. First of all, it is the aggregation of vacancies,

the ability to search and display consolidated information.

The purpose and objectives of the study

The purpose of the study is to find the shortcomings of software (job search
sites) in the Ukrainian labor market and to establish the main characteristics for
creating a prototype of a web service for analyzing, visualizing and searching for

jobs.

Object of research

The process of processing and consolidating heterogeneous data.

Subject of research
The process of parsing and aggregating job data to form information

processing and visualization.

Practical application:

The developed prototype allows conducting analytical studies to display the
real values of the minimum, median, and maximum salaries. It also visualizes this
data in the form of charts:

- Data on the number of vacancies by city

- Minimum, median, and maximum salary



Implemented the ability to process data with filtering by keywords, cities,
numeric values (for example, salary).

Any filtered data can be exported to csv for further analysis.

Data search with duplicate job postings removal is also implemented. It can
be used to search for vacancies by the unemployed or analyze competitors for

companies.

Scientific novelty:

The use of the LaBSE model for duplicate removal and ranking.

The scientific novelty lies in the creation of an information system using the
LaBSE model to effectively remove duplicate jobs and rank them by relevance. The
model allows comparing jobs by semantic features, which ensures the creation of a
database without repetitions and increases the search accuracy.

The database of vacancies from Work.ua and Robota.ua in Ukraine.

The second novelty is the creation of a database of IT sector vacancies
collected from the largest Ukrainian job search sites in terms of traffic - Work.ua
and Robota.ua, which allows collecting current offers in the IT sector during the war
and provides access to consolidated information without duplication.

The generated dataset can be used to analyze the labor market in Ukraine and

write scientific articles on economic issues.
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Beryn.

Hapasi B 3B’s13Ky 3 pO3BUTKOM 1H(OpPMAIITHUX TEXHOJOT1H, a B 0COOJIMBOCTI
y Hampapji€Hl 3 IITYYHUM IHTEJIEKTOM € BEJIUMKHM MONMUT Ha KOHCOJIAAII0
iHpopmarllii. 3 KOXHHUM POKOM KUIBKICTh 1H(poOpMallli Bce 30UIBLIIYETHCS 1
yTPUMYBATH yBary JOJuHI Bce Bakde. Lle Bce Mae BIUIMB HA MPUHHATTS PIllICHB,
KOJIM HE OTMIEPYIOYH PEaIbHOK 1H()OPMAIIIEI0 MOMKITUBI TOXUOKH.

B curyanii mnomyky poOOTH cepeqHbOMYy 0e3p00ITHOMY  BaXKJIMBO
OTPUMYBATH 1H(POPMAIIiIO B arperOBaHOMY BUIJISI/II 1 HE BUTPAYaTH Yyac Ha Meperiisj
nyOnpOoBaHMX BakaHCid. Tako arperaiisi BakaHCId MOXXE JaTH aHATITHYHY
iHbopMmarlito, aka Oyne BUKOPHUCTaHA JJII NPUUHSTTS pIlIeHHS 3MiHM Tpodecii,
MICTa MPOKUBAHHS 3apaAu Kpaioi poOoTu. BpaxoByroun iH(IALIiHI mporecH i
3MIHY 3apIUIaTHUX OYIKyBaHb Ha PUHKY Mpalll MOTpiOHO BECh 4ac PO3yMITH, YU
JOCTaTHsI OIUIaTa Ha poOOTI, UM K € 3UCK 3MIHU MICLS TPOKUBAHHS.

BiamoBicTy Ha Taki MUTaHHS MOYKE JIMIIIE CEPBIC 3 KOHCOJIIIOBAHUMU JIAHUMH,
SKAWA TIATPUMYE BITOOPaKCHHsS YHIKQJIbHHX BaKaHCIM 3 MIATPUMKOIO arperarfii
THITUX JDKEpeNn JaHWX, CTATUCTUKOIO TI0 CepeHii 3apruiaTi mo mpodecisaM, Mictam

a00 YacCOBHUM IPOMIKKaM.

Anpodanisi pe3yJabTaTiB MaricrepcbKoi kBajiikauniiinoi podorTn.

PesynpTaTu marictepchkoi kBaiikaiiifHoi poOOTH TOMOBIAAINUCS HA!

VII Bceeykpainchka HaykoBO-TpakTHUHA [HTepHET-KOHpepeHIis 3100yBadiB
BUIIOT OCBITH Ta MOJOAUX BUeHHX “CydacHi KOMITIOTEPHI CUCTEMH Ta MEpexXi B

yapaBimiHH” YKpaiHa M. XMeTbHHUIBKUN, M. XepcoH, 29 nuctomana. 2024 p.

Iyo6aikamii:
MomnnoBany €., “IIpo6aemaTnka OHIAHH-TIONIYKY POOOTH 32 IOIOMOTOI0 CaWTiB 13
BakaHcisiMu”. “CydacHl cTpaTerii CTajJoro pPO3BUTKY JEp>KaBU Ta CYCHLUIbCTBA!

HayKOB1 TOPU30HTH Ta NEPCHEKTUBU 301pHUK MaTepianiB [-i HaykoBo-mipakTuuHOi
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KOH(epeHIii 3 MDKHApOIHOIO ydacTio / 3a Hayk. pel. pod. O. B. Uenentok, B. /1.

Odurinmonoi, B. M. Jlemuenka. XmenpHunibkuii: XHTY, 2024 ¢. 405-408.

MongoBany €sren Bonogumuposuu, Jlyp'e Ipuna AmnaromiiBHa ‘‘Peamizanis
dbyHKITIOHATY it-cepBica MOIIYKY poOOTH [Jisi HE3aXUIIEHUX BEPCTB HACEJCHHS
"Cunepriss Hayku 1 OI3HECy y IIOBOEHHOMY BIJHOBJIEHHI pErioHIB YKpaiHu:
Martepianu [I MixkHapoaHoi HayKOBO-IIPaKTUUHOI KOHpepeHIii, 24—26 kBiTHs 2024

poky, TOM 2, Ogeca." Onnit+, 2024 c. 53-56.

Monnoany €. B., JlurBunenko B. 1. “BusBnenns ayOmikaTiB BakaHCIH 3
BUKODUCTaHHSIM METOJIIB 00poOKkM Ta cemaHTuyHoro ananizy”’. CyyacHi
KOMIT'IOTEpHI CUCTEMHU Ta Mepexi B ympasiiHHi : matepianu VII Beeykp. Hayk.-
npakT. [HTepHeT-koH(. 3100yBayviB BUIIOT OCBITH Ta MOJIOAUX BUEHHX (29 nmucTor.
2024 p., m. XMenpHUIIBKUM, M. XepcoH) / 3a pea. A. A. I'puropoBoi. XepcoH :
KumxkkoBe BuaaBauiniteo DOIl Bumemupcekuit B. C., 2024. T'otyeTbcsi 10

BUJIaHH.
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