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ABSTRACT

Khmaruk S.M. Information intelligent technology of automatic synthesis of
annotations to materials about water resources. Master's qualification thesis on
specialty 126 - information systems and technologies, educational and professional
program - information technologies of data and image analysis. Vinnytsia: VNTU,
2022. 108 p.

In Ukrainian speech Bibliography: 42 titles; Fig.: 67; tab.: 7.

In the master's qualification work, the concept of information intelligent
technology was developed, which will provide automatic synthesis of annotations to
materials about water resources. Optimal technologies were selected and a pilot
version of the program was created with their help, the program was tested on the
author's Ukrainian-English dataset for the basin of the Southern Bug River.

The illustrative part consists of 8 posters with the results of intelligence
analysis and text annotation using NLP methods.

In the section of the economic part, the issue of the feasibility of developing
and implementing the information technology of text annotation using artificial

intelligence methods is considered.

Keywords: NLP, information technology, intelligent technology,

environmental problems, geocoding, text classification, text synthesis.
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BCTYII

AKTyajbHiCTh TeMu. Ha choroaHinmHii geHs B 6ararbox 00JaCTAX HAYKH 1
CYCHIJIBHOTO JKUTTS Ha MAaIllMHU TOKJIAJal0ThCs T1 3aBJIaHHS, K1 paHimie Oyna B
3MO31 BUKOHYBATH JIUIIE JIOJMHA 1 caMme 11¢ 0OOyMOBHJIO CTBOPCHHS IITYYHOTO
IHTENEKTY 1 Hajaldl CTUMYJIOE HOro pO3BUTOK Ta YIOCKOHAJEHHsS. MeToro
CTBOPEHHSI IITYYHOTO 1HTEJIEKTY, MEPIIOUYEProBO, € MOJIMIICHHS KUTTS JIIOUHU.
[Ipote, Oymp-sika cucCTeMa Ma€ CBOi HENONIKM 1 TPOOJIeMH, sIKi HEOOXiTHO
JOCITIJIKYBATH JIJIs1 MOAAJIBIIOTO 11 BMOCKOHAJIEHHS Ta €)EKTUBHOTO PO3BUTKY.

Pe3toMyBaHHSI TEKCTy — I TMPOIEC CTBOPEHHsS KOPOTIIOTO TEKCTy 0e3
YCYHEHHS CEMaHTUYHOI CTPYKTYPH TEKCTY. Pe3toMyBaHHS TEKCTY € Ay>Ke KOPUCHOIO
Ta BOXKJIMBOIO YACTHHOI 00poOKu mpupoiHoi MoBH (NLP).

3 ycix 3aBanb 00pooOku mpupoHoi MoBU (NLP) koHcniekTyBaHHS, MaOyTh, €
OJIHOIO 13 HAaMEHIINX MpoOJIeM, TOMY IO CKOPOYEHHSI BMICTY CTaTTI € Habararo
MEHIII NPUTOJIOMIUIMBUM, HIX Te, o GPT-3 aBTomMaTthuHO TeHepye iaei s
ctapTaniB. OJHaK, HE3BAYKAIOUM Ha HU3BKUM TPOQ1JIb, pE3IOMYBaHHS TEKCTY JajeKe
B1JI BUPIIIICHHS, OCOOJMBO B IPOMHMCIIOBOCTI.

MeTo10 J0CTiIKEeHHS € MiABUIIECHHS aJeKBATHOCTI aHOTAI[ii TEKCTOBUM
MaTepianaam Mpo BOJHI PECYPCH, IKI CHHTE3YIOThCSl aBTOMAaTUYHO 3 BUKOPUCTAHHSIM
METO/IIB IITYYHOTO 1HTEIICKTY.

Po3pobOka cuctemu nependayae BUKOHAHHS HACTYIMHUX 3a7a4:

— BUOIp ONTUMAIILHUX TEXHOJIOTIH;

— PO3BIAYBAJIbHUM aHaAJI3 TaHUX;

— noOymnoBa NLP-moneneii.

O006’ekTOoM JOCTITZKEHHs MaricTepchbkoi  KBamiikaiiiHoi poboTu €
aBTOMATHUYHMI CUHTE3 aHOTaIlill 0 MaTepiaiiB PO BOJHI PECYPCH.

IIpeameromMm moCJizKeHHsI MaricTepcbkoi KpamidikalliifHOI poOoTH €
IHTENEeKTyallbHa 1H(pOpMAalliiiHa TEXHOJIOTIsl aBTOMATUYHOTO CUHTE3Yy aHOTalll 10

MaTepialiiB PO BOJIHI PECYypCH.
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Metoau nociigzkeHHsl. Y JOCHIKEHHSX OyJIO BUKOPUCTAHO METOIH 1
TEXHOJIOT1i PO3BIAYBAJIBHOTO aHaJI3y [aHUX Ta MANIMHHOTO HABYaHHS, y T.4.
meroan NLP-texHooTiM.

HoBu3Hna onep:xanux pesyabrartiB. HaykoBa HOBH3HA MOJIsTaE B TOMY, 10
JicTana TONANbIIMKA PO3BUTOK IHTEJEKTyajdbHa 1HGOpMAIliiHA TEXHOJOT1sA
aBTOMAaTUYHOTO CHHTE3y aHOTAIllll 10 MaTepiaiiB MpO BOJHI PECYpCH 3a PaxyHOK
MMIBUIIIEHHSA aIEKBATHOCTI [IUX aHOTAIH.

Anpofanisa pe3yabrarTiB Maricrepcbkoi KpajiikaniiiHoi podoTH.
Pesynbratn pobGotu nmomoBimaiuch Ha BceeykpaiHChKIM HayKOBO-NPAKTUYHIN
1HTEepHET-KOHpepeHIIii «Moob B HayIli: TOCTIKEHHS, TPOOJIEeMU, MEPCIICKTUBI
(Bigaug, 2021-2022 pp.).

Iy6aikanii pe3yabratiB  Maricrepcbkol  kBajiikaniiiHoi podorTu.
OnyOnikoBaHo Te3u Ha BceykpaiHCbKi  HAyKOBO-IPAKTHUYHIM  IHTEpPHET-
koHpepeHili «Mojoas B HayIll: JOCHIKEHHs, MpoOJeMH, TEePCHEKTHUBI

(Binnuns, 2021-2022 pp.) [1].



1 XAPAKTEPUCTHUKA MTPOBJEMHM ABTOMATHYHOI'O CUHTE3Y
AHOTAII IO MATEPIAJIIB PO BOJIHI PECYPCH

1.1 CyTb npodsemu

rygnuit iaTenext (ILI) (artificial intelligence — Al) — BiacTuBiCTB
aBTOMAaTHYHHMX CHUCTeM Opatu Ha cebe okpemi (YHKII IHTEJICKTY JIIOJAUHH,
HANpUKIIAJ, BUOMpATH M yXBaJIOBAaTH ONTHMAJbHI PIIICHHS HA OCHOBI paHiIle
OJIEPKAHOTO JIOCBIY M paIlioHaJILHOIO aHaJli3y 30BHIIMIHIX JTiH [2].

PestomyBanHs - 11e miaBeAeHHS MiACyMKiB. CyTh IIbOTO MPUIOMY CITyXaHHS B
TOMYy, IO MH CBOIMH CJOBaMHU ITJIBOJUMO TIiJICYMOK OCHOBHHM JIyMKaM
criBpo3MoBHUKa. Pe3tomyroua ¢pasza - 11e MOBa CIIBPO3MOBHHUKA B «3TOPHEHOMY)
BUTJISIII, 11 TOJIOBHA 17€51.

PestoMyBaHHsI (aHOTYBaHHSI) € OJHHUM 13 HAWIOMIMPEHINIUX aKTIB MOBHOI
MOBEIAIHKU. SIKIIO HAC MPOCATH PO3MOBICTH, IO CTAJIOCS HA 3YCTPidyi, IO XTOCh
pPO3MOBIB HaM IPO 1HIILY 0CO0Y YM MOJII0, PO 110 OyJa TeleBi3iiiHa Iporpama, Hac
3aMUTYIOTh a00 3alpoIlylOTh BUpaXaTH B CTHCHIIM (OpMI OCHOBHI YacTUHU
MOTIEPETHHOTO YCHOTO YM MUCHMOBOTO TEKCTY YU JUCKYpCy. € Oararo jroieH, ms
MOBCSAKICHHA Po0O0Ta IMOJIATaE 3HAYHOIO MipOT0, SIKIO HEe BUKJIIOYHO, Y CTBOPCHHI
y3araJibHeHb a00 pe3loMe: JKYypHAIICT, SIKAW TOBIIOMIISIE TPO PE3YJIbTATH
pPO3CIiTyBaHHS; CyAlsl, SIKMM MiJICYMOBY€E TMOJaHI B CYJIl JOKa3u; Jep KaBHUMN
CIIy’kOOBeIlb, SKUW TPOBOJAUTH OIS APTYMEHTIB 3a Ta MPOTH KOHKPETHOI
MPOTIO3UIIIi; CEKpeTap TOBapHCTBA, SKWUH BeJe MPOTOKOJI 3aciaHHs IPaBIIIHHS;
BUCHMM, SIKUH Mepersgae OCTaHHI MyOJTiKallii y CBOiN rairy3i JOCIIIKEeHb 1 TaK J1ajl.

Pe3toMyBaHHSI CKOpOUYy€ JOBIIMIA TEKCT 0 KOPOTIIOTO, BIIKUAAIOYH TIPH

IbOMY MEHIII BaXJIUBY iH(popmariito (puc. 1.1).



Text

Summary

Sentence 1
Sentence 2
Sentence 3
Sentence 4
Sentence 5

Sentence 2
Sentence 4

Pucynok 1.1 — Cxema aHOTYBaHHA

Pe3toMyBaHHS TEKCTY € Ay»X€ KOPUCHOIO Ta BaXJIMBOI YAaCTHHOIO 00pOOKHU
npupoaHoi MoBu (NLP). CnouaTtky moroBopuMo mpo Te, II0 Take pedepyBaHHS
tekcty. [lpumycrimMo, mo y Hac 3a0araTo psAKiB TEKCTOBUX JaHUX Yy OyIb-sKii
(dbopmi, HarpuKJIa 31 CTaTei, )KypHaJiB YM COLIAJbHUX Mepex. Y Hac Opak yacy,
TOMY MU XOUEMO JIMIIE KOPOTKHUH 3BIT LOTO TEKCTYy. MU MOXEMO MiJICyMyBaTu
HAIll TEKCT Y KIJIbKa PSAJKIB, BUJAIMBIIN HEBAKIMBUI TEKCT 1 EPETBOPUBIIN TOM
CaMUii TEKCT y MEHIILY CEMaHTUYHY TEKCTOBY (popMmy.

Tenep napaiite noguBUMOCH, sIK MOXHa 3actocyBaTi NLP y nporpamyBaHHi.
[Ti3Hi11€ pO3MIsIHEMO BC1 MiAXOAH, a TYT Kinacudikyemo miaxoaun NLP.

VY 1boMy MiIX0/1 CTBOPIOIOTHCS AITOPUTMH 200 MPOrpaMH, SIKI 3MEHIIYIOTh
PO3MIp TEKCTY Ta CTBOPIOIOThH 3BEACHHSI HAIIMX TEKCTOBUX JaHUX. Y MAIIMHHOMY
HaBYaHHI 11€ HA3UBAETHCSI aBTOMATUUHUM T1JICYMOBYBAaHHSIM TEKCTY [3].

Pe3tomyBaHHSI TEKCTYy — 1€ IPOLEC CTBOPEHHS KOPOTIIOIO TEKCTy 0Oe3

YCYHEHHSI CEMaHTHYHOI CTPYKTYpH TeKCTy (puc. 1.2).



combine split
| > Text |:> Sentences :> Vectors
articles @
Sentence :\I: Similarity
<:l Rankings <:| EE Matrix
Summary

Pucynok 1.2 — ETanu cTBOpeHHSI aHOTyBaHHS [3]

3 ycix 3aBaaHb 00pooku npupoaHoi MoBu (NLP) koHcniekTyBaHHs, MaOyTh, €
OJIHUM 13 HallMEHIIIUX 3aroyioBkiB. CKOpPOUEHHS BMICTY CTAaTTI € HabaraTo MEHII
MPUTOJIOMIITMBUM, Hik Te, o GPT-3 aBTOMaTtnyHO reHepye iiei Ajia crapTarmis.
OpHak, HE3Ba)KAOUM HAa HU3BKUM Mpodiib, PE3IOMYBaHHS TEKCTy JaJIeKe BiJ
BUPILIEHHS, OCOOJMBO B MPOMUCHOBOCTI. PyaumenTtapui API, HamaHi BeTMKUMHU
IMEHaMH, TakUMHU sk Microsoft, 3aiauInaroTh AOCTaTHBO MICHA IS HEBEITMKUX
KOMTIaHI# JIJIs y3aralbHEHHS 3 PI3HUX TOUOK 30Dy, MMOKH III0 SBHOTO MEPEMOXKIIS HE
BUJTHO.

Pes3toMyBaHHS TEKCTY MOXHA BUKOHATH JJBOMA CIIOCO0aMHU:

—  eKCTpaKUIHHUKA METOJ 1€ — BUOIp N HOMEPIB HAWBAKIUBIIIMUX PEUYEHB 31
CTaTTI, 5IKi, MIBHU/IIE 3a BCE, MepeAaroTh 3MICT cTarTi. Llei miaxin ayxe mpocTuit y
3aCTOCYBaHHI Ta 3pyYHU 1Jis1 MOYaTKiBINB. e — rojoBHa mpuunHa BUOOPY 1IHOTO
METO.Y;

— aOCTpakTHHM METOJ 11€ — METOM, SKHUH BUKOPHUCTOBYE TaKi KOHIIEIIIIT
rIMOOKOT0 HaBYaHHS, SIK apXiTeKTypa kojaepa-uaekonaepa, mepexi LSTM (mosro
KOPOTKOCTPOKOBOT MaM’siTl), SIKI JyKe Ba)XKO 3po3yMiTH HoBaukam. Lleil meTon
reHepye MOBHICTIO HOBE PE3IOME CTATTI Ta MICTUTh PEUEHHS, SIKUX HABITh HEMA€ B
opuriHanbHi# cTarTi. TOOTO BiH MOK€E MPU3BECTHU 10 CTBOPEHHS pEUYEHb, SIKI B3araji

HC MAarOThb ) KOAHOI'O 3HAYCHH:.
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Opna 3 mpoOjem mojisirae B TOMY, IO JIFOACTBO JOCI HE MOXE TOYHO
OKPECIIUTA MEX1 TOro, 10 BOHO MO3HAYa€E TEPMIHOM «IITYYHHH I1HTEIEKT» 1,
3pemITor, K 1 Te, KOTO YW IO MOXKHa abo cCiix Ha3uBaTH «podotamm». Tak,
MOCTYIIOBO, MEXa MDK 3JI0HOCTSIMH JIOJIed 1 HOCISIMM TaK 3BAHOTO IITYYHOTO
IHTENIEKTY pPO3MHUBAETHCS [4].

B Ham wac monum myOmikyroTh Oe3Nid TEKCTOBOI 1H(oOpMarlli, cTarTi,
myOJTiKallii Ta 1HI1 JOKYMEHTH. | TOTIM BJacCHOPYY MUIITYTh Te€3H (aHOTAIli1) 10 HUX.
Tomy Oyno mpuHATO pilIEHHS 1€ pOOUTH METOJaMH IITYYHOTO 1HTENEKTY, a caMe
— BUKOPHUCTOBYIOUHM TE€BHI MOJENI PO3POOUTH CUCTEMY, sika OyJe aBTOMAaTUYHO
0oOUpAaTH TOJOBHE 3 TEKCTY EKCTPAKLIMHUM METOJIOM.

JUist mpukiagy BI3bMEMO TEKCT 3 reorpadiyHuMu HaszBamu (puc. 1.3) ta

MIPOBEJIEMO CHHTE3 TEKCTY (puc. 1.4) 3a 10MOMOT0r0 KOJIy OJIHOTO 3 TpaHAMaNCTpPiB

Kaggle [5].

Text blocks:

['The Southern Bug River is the only large river in Ukraine, whose catchment area
is fully located within the country, which allows developing River Basin Management
Plan and Programme of Measures to implement it as national, without any external in
fluence and interstate limitations. Overregulation, developed agrarian sector, a nu
mber of large cities, energy and industrial installations cause significant man-mad
e load at the river. One of its main consequences is enrichment of the water by nut
rients, especially nitrogen and phosphorus compounds and significant eutrophicatio
n. In the same time, there are undisturbed sites in the basin, where unique flora a
nd fauna of Podillya, granite-steppe Pobuzhya and lowlands near the Black Sea is pr
eserved. In the middle and end of the last century, development of energy sector ca
used significant interest to the Southern Bug in view of its hydrochemical and hydr
obiological state as a source of water supply for Ladyzhin heat electrostation. In
the first years of Ukrainian independence, in frame of the State program “Restorati
on of surface water quality in Ukraine”, the Southern Bug basin was selected as a p
ilot for the development of modern environmental water monitoring. ']

Pucynok 1.3 — TekcT 3 reorpagpiyHUMMu Ha3BaMu
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BERT Summarizing Result:

The Southern Bug River is the only large river in Ukraine, whose catchment area is
fully located within the country, which allows developing River Basin Management Pl
an and Programme of Measures to implement it as national, without any external infl
uence and interstate limitations. In the first years of Ukrainian independence, in
frame of the State program “Restoration of surface water quality in Ukraine”, the S
outhern Bug basin was selected as a pilot for the development of modern environment
al water monitoring.

GPT-2 Summarizing Result:

The Southern Bug River is the only large river in Ukraine, whose catchment area is
fully located within the country, which allows developing River Basin Management Pl
an and Programme of Measures to implement it as national, without any external infl
uence and interstate limitations. In the middle and end of the last century, develo
pment of energy sector caused significant interest to the Southern Bug in view of i
ts hydrochemical and hydrobiological state as a source of water supply for Ladyzhin
heat electrostation.

XLNet Summarizing Result:

The Southern Bug River is the only large river in Ukraine, whose catchment area is
fully located within the country, which allows developing River Basin Management Pl
an and Programme of Measures to implement it as national, without any external infl
uence and interstate limitations. In the middle and end of the last century, develo
pment of energy sector caused significant interest to the Southern Bug in view of i
ts hydrochemical and hydrobiological state as a source of water supply for Ladyzhin
heat electrostation.

PucyHok 1.4 — Pe3ynbTar CUHTE3Y TEKCTY

Mopeni GPT-2 ta XLNet nokaszanu OJHAKOBHM pe3yibTaT, BU3HAYUBIIH
OCHOBHUM YaCTHHY 3 BJIACHOIO HAa3BOIO HACEJIEHOIO ITyHKTY, pu Tomy 1o BERT-
MOJIeJIb BU3HAYMIIa OCHOBHUM TEKCT 3 IIUTaTor0. B 1aHOMY TEKCTi O1JIbIII TOJTIOBHUM
OyJze came yacTWHA 3 IUTATOI0, TOMY IO 11€ € Ha3BOIO JIEP>KaBHOI MPOTpamu, Ky

OyJ10 00OpaHo 1Sl PO3BUTKY.

1.2 Orasig icHyrOYHMX MeTOAIB BUPILIEHHS P00JIeMHU

O6pob6ka mnpupomunoi moBu (Natural Language Processing, NLP) —
3arajJbHUM HampsiM  1HQPOPMATHUKH, IUTYYHOIO IHTEJIEKTY W MaTreMaTH4HOl
JHTBICTUKH. BiH BUBYa€e nmpobieMu KOMIT IOTEPHOTO aHaIlI3y i CHHTE3y MPUPOTHOT
mMoBH. [1[0/10 MITY4HOTO 1HTENEKTY, TO aHali3 — 1€ PO3YMIHHS MOBH, a CHHTE3 —

reHepariisi pO3yMHOTO TEKCTY.
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Meroagu NLP 103BOJIAIOTE BHpINIYBaTH PI3HOMAHITHI 3aBJIaHHS: BiJl
kiacudikaili TOHAJIBHOCTI TEKCTIB, MAIIMHHOIO TepeKIaay, craMm-QuIbTpiB,
PO3MITKH YaCTHH MOBH JI0 TeHepallii TeKcTy [6].

OO6pobka NpUpPOIHOI MOBH MOKE JOIMOMOITH BaM Y BHUKOHAaHHI Oaratbox

3aBJllaHb, 1 cepr 3aCTOCYBAHHS MIPOCTO 30LIBIIYIOTHCS MOAHS (puc. 1.5).
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Pucynox 1.5 — I'padik 3poctanns KinbKOCTi 3rafok mpo NLP B myOmikarisx

Summarization — BupakxeHHsI HAMBKIMBIMIKX (aKTIB UM i1e mpo 1mock abo
KOTOCh y KOPOTKii 1 3po3ymMmisii ¢opmi ab0 TEKCT, y KoMy I (akTH 4u ijel
BUPaXKEHI.

Summarization € OlHUM 13 HAUMOIUPEHIIINX 3aBAaHb OOPOOKU MPUPOTHOL
MoBu (NLP). 3 ornsigy Ha KUIbKICTh HOBOTO KOHTEHTY, SIKMH IIOJHS CTBOPIOIOTh
MUTBSPAM JIIOACH Ta IXHI CMapTPOHU, MU IIOJHS 3aBajieHl BCE OLIBIIOI0 KUIBKICTIO
nanux. Jlroau MOXyTh CHOXKMBATH JIMIIE OOMEKEHY KUIBKICTh iHMOpMarii, 1 iM
noTpideH croci0 BiAGIIBTpYBATH 1 3HANTH 1HQOpMAIliIO, sKa Mae 3HAYCHHS.

Pe3toMyBaHHS TEKCTY MOeE JOTIOMOTTH JIOCSATTH IHOTO JIJIsi TEKCTOBO1 1H(OpMaIii.
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MoskeMO BIJIOKPEMHUTH CHTHAJI BiJl IIYMYy Ta BXKHUTH 3HAYYIIUX Iii 11010 HUX [7]

(puc. 1.6).

Text Summarization using NLP

Natural Language
Processing

Natural A
Natural language processing (NLP) is a
subfield of linguistics, computer science, and Lang uage
artificial intelligence concerned with the =
interactions between computers and human ProceSSIng
language, in particular how to program summary
computers to process and analyze large ﬁ Natural language processing (NLP) is
amounts of natural language data. The result is summarize(text, 0.6) a subfield of linguistics, computer
a computer capable of "understanding” the science, and artificial intelligence
contents of documents, including the concerned with the interactions
contextual nuances of the language within between computers and human
them. The technology can then accurately language, in particular how to
extract information and insights contained in program computers to process and
the documents as well as categorize and analyze large amounts of natural
organize the documents themselves language data

Pucynok 1.6 — AHOTYyBaHHS TeKCTy [7]

Moske BHHHMKHYTH CIIOKyCa BHUKOPHCTOBYBATH pedepyBaHHS [JIs BCIX
TEKCTIB, 00 OTPUMATH 3 HUX KOPUCHY 1H(OpMAIIiI0 Ta BUTpayaTH MEHIIE Yacy Ha
yutanHg. OgHak Ha JaHui MOMeHT y3aranbHeHHs NLP Oyio ycmimHuM BUIagKoM
BUKOPWCTAHHS JIUIIE B KITLKOX cdepax.

Pe3toMyBaHHSI TEKCTy 4YyAOBO TIPAIfO€, SKIIO TEKCT MICTHTh 0araTto
HeoOpoOseHnx ¢akTiB 1 Moke OyTH BUKOPHUCTaHHWM it (QuIbTparii Ba)KIUBOI
iH(popmarii 3 HuX. Mogeni NLP MoXyTh y3arajbHIOBaTH JOBI1 JOKYMEHTH Ta
MPEACTABIATH iX Yy HEBEJMKUX MPOCTIMIUX pedeHHsX. HoBuuu, iHpopMmaliiiHi
OroJIeTeH1 Ta PO3CUIIKHU MANAAA0Th i Il KaTeropii.

OmHak IS TEKCTIB, JI¢ KOXKHE PEYCHHS CIMPAEThCS Ha IOMEPEIHE,
1JICYMOBYBaHHS TEKCTY MPAIIOE HE Tyke 700pe. Jlochi THUIbKI )KypHAIIU, METUYH1
TEKCTH € TapHUMH TPHUKIATaMU TEKCTIB, /I PE3IOMYBaHHS MOXKE OyTH HE TyKe

BJIAJIAM.
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Omxe, MiICYMOBYBaHHS TEKCTYy KOPHCHE JIMIIE B KIJbKOX BHIIAJKaX
BUKOPHUCTAHHSA [7].

IcHye 1Ba OCHOBHUX TUIH PE3IOMYBaHHS TEKCTY (CyMMapaiizunry) (puc. 1.7).

About ScrapeHero

ScrapeHero is one of the top 3 data
scraping companies in the world providing
custom data gathering and data analysis
solutions to customers ranging from startups
to Fortune 50 companies. Our customers
are global household names — multi billion
dollar companies, trillion dollar assets under
management, fast growing startups and
many small businesses.

About About
ScrapeHero _ ScrapeHero

ScrapeHero is one of the top 3 ScrapeHero is one of the top 3
data scraping companies in the data scraping companies in the
world providing custom data world. Our customers range from
gathering and data analysis startups to Fortune 50 companies.
solutions to customers ranging ScrapeHero's products are used
from startups to Fortune 50 to scrape data from websites and
companies. social networks.

Extractive vs Abstractive Summarization

Pucynok 1.7 — Metoau cymmapait3uary (aHotyBaHHs) [7]

ExcrpakiiitHuit — MeTOIM eKCTPAKIIIHOTO MT1/ICYMOBYBaHHS MPAIIOIOTh CaMe
Tak. BiH Oepe TekcT, paHXye BCi PEUCHHS BIAMOBITHO [0 pPO3YMIHHS Ta
PEJIEBAaHTHOCTI TEKCTY Ta MPEACTaBIIs€ BaM HAMBAKIIUBILI pEYCHHS.

Lle# i MeTol HE CTBOPIOE HOBHX CIIIB Y (Ppa3, BiH MPOCTO Oepe BxKe i1CHYIOUl
cioBa Ta (ppasu Ta mpeAcTaBisie nuie ix. Bu Moxkere ysIBUTH 1€ SIK B3SITH CTOPIHKY
TEKCTy Ta MO3HAYUTH HalBaXKJIMBIIII pEUEHHS 3a JI0IIOMOI0I0 MapKepa.

AOCTpakTHMIA — 3 1HIIOrO OOKy, aOCTpakTHE pPE3IOMYBAaHHS HaMaraeTbCs
BrajlaTy 3Ha4eHHs BCbOT'O TEKCTY Ta MPEJCTaBIsE€ Oro BaMm.

Bin ctBOproe cnoBa ta (ppasu, o0’enHye iX y 3MICTOBHUIN crociO 1 pa3oMm 3
UM J0Jla€ HaWBaXIuBilI (akTu, 3HAWIEHI B TEKCTI. TakuM YUHOM, METOIU
a0CTPaKTHOTO TiJICYMOBYBaHHSI € CKJIQJHINIMMH, HIK METOAM EKCTPAKTUBHOTO

H1JICYMOBYBaHHsI, @ TAK0XX OOUUCITIOBATIBHO JOPOXKHYI.
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THIIOBUM MIIXOJAOM € MOJIEIIOBAaHHSA ITOCHIZIOBHOCTI JIO ITOCJIJOBHOCTI,
OCKLJIbKH BX1JIH1 JJaH1 € MOCIIIOBHICTIO CJIIB, @ PE3IOME TaKOXK € IMMOCIIIOBHICTIO CIIIB.
B apxitexTypi koaep-aekoaep konaep BukopuctoBye LSTM asst HajaHHS BXiAHOTO
npenacrasienns. [lexkonep takox € LSTM, skuit reHepye BUXIJIHY MOCIIJOBHICTb.
PiBenp yBaru MiX KOJAEpPOM 1 JEKOAEPOM JOMOMAara€ BU3HAYUTH HAWOUIBII

BIJIIIOBITHI cj1oBa Juts pestome (puc. 1.8) [8].

Final Distribution
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Source Text Partial Summary

Pucynox 1.8 — ApxiTekTypa HEHpOHHOT MEPEK1 JUIs MiICYMOBYBAaHHS TEKCTY

Mopgpeni Seq2seq, LSTM 3poOunu MOXIuBUM aOCTpakTHE MiICYMOBYBaHHS,
HaBITh SKIIO BOHU III¢ HE € HaWCy4YacHIIIMMH B TIOPIBHSHHI 3 MeETOAaMU
€KCTPAaKTUBHOrO TMiAcymMoBYBaHHS. Lli Mopeni HaBYalOTbCA HACKpI3HO, HE
TypOyIOYUCh TIPO MOJICIIOBAHHS KOXHOTO KPOKY TPAJHUIIMHOTO KOHBEEPA
M1JICYMOBYBaHHS. IM Takox He MOTPIOCH JOCTYIT O CHEIIabHOI JIEKCUKH Yd —
nonepeaHss oOpodOka. Ilelt HackpizHui miaxig OyB YCHIIIHO 3aCTOCOBaHUU 10
KOPOTKUX BUXIJHUX TOCIHIJIOBHOCTEH, TaKMX SK 3aroJIOBKM HOBUH a00 KOPOTKI
BIJIMOBI1 €JIEKTPOHHOIO MOIITOIO.

VY Mepexi reHepaTopa BKa3iBHUKIB I'eHEpaTOp HaJae HOBI CJIOBA, TOMl SIK
BKa31BHUK KOIIIIOE CJIOBA 3 BUXITHOTO TeKCTy. Mogeni Seq2seq 4acTo CTBOPIOIOThH

MOBTOPIOBaH1 peueHHs. Mo/iellb MOKPUTTS JO3BOJISIE YHUKHYTH TOBTOPIB.
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depHaHgec Ta 1H. IMOKa3ajd, IO KOJEpPU IMOCTIJOBHOCTI 3 TpadoBuUM
KOMIIOHEHTOM Kpallle CIIpaBIIIOThCA 31 (pikcalriero 3B°A3KIB Ha BEJMKiN BIICTaHi.

Ocp KimbKa TOBCAKACHHUX NPHKIAMIB y3aradbHEHHS TEKCTYy: 3aroJjOBKHU
HOBUH, IUIAHW JUIS CTYACHTIB, NOMEpeaHl Tmeperisiaun (UIbMIB, MNPOTOKOIU
3ycTpiveit, Oiorpadii mist pe3rome abo HEKPOJIOTiB, CKOPOUYCHI BepCii KHUT, BUITYCK
iHopMaIiiHuX OroJeTeHIB, (iHAHCOBI OCHTIKCHHS, TATCHTHI JOCIIIKCHHS,
aHajl3 IOPUIWYHUX KOHTPAKTIB, TBITM NP0 HOBUH BMICT, Yar-00TH, SKI
BIJIIIOBITAfOTh HA 3aIUTAHHS, MJICYMKH €JICKTPOHHOIO MOIITOI0 TOmIo [8].

Komu Tlomyxk Google Hamae pe3ynapTaTd MOLIYKY, JA€sKI 3alKCH
CYNPOBO/IKYIOTbCSI aBTOMAaTUYHO 3TreHepoBaHMMHM TijicymMmkamu. Google Mmoxe
BUKOPUCTOBYBATH Uil 1i€i MeTu rpadik 3HaHb. [linxin Google no y3aranbHeHHs
31€0LIBIIIOT0 OPIEHTOBAHUM Ha 00’€KTU. Pe3toMyBaHHSI MOLIMPIOETHCS HA 4YaCOBI
IIKAJIA Ta MOJ1i MOA0 CYTHOCTEH.

3aranpHuit migxin ML momsirae B ToMy, o0 po3MsiIaTH Pe3rOMyBaHHS
TEKCTY SIK Ipo0eMy Kinacudikaiii. AITOPUTM HABYAETHCS i HATJISIZIOM Ha OCHOBI
OpPUTIHAIBHOTO TEKCTY, BHUTSITHEHOrO pe3loMe Ta Ha0opy (QyHKUIH. AJroputMm
BUUTHCA KJIacU(PIKyBaTU PEUCHHS SIK KOPOTKI peueHHs a00 peueHHs 0e3 MiJCYyMKY.

Knacudikaropu MoxyTh OyTH 3acHOBaHI Ha HaiBHOMY Metonl baiieca,
nepeax pimenb, SVM, HMM 1 CRF. Yacto koxHe pedeHHs KIacU(PIKyeThCS
He3anexHo Bif iHmmx. OgHak, ockinbk HMM 1 CRF ¢ikcyroTh 3a1€XHOCT1, BOHU

NEepeBEPIIYIOTh 1HIII MeTOAH (puc. 1.9).

Name Description

The sum of the weights of cen-

troid uni-gram

Name Description . The sum of the weights of cen-
P - Centroid Bi .

Position | l/sentence no. troid bi-grams

Whether it is the first sentence of a The number of signature uni-

Centroid_Uni

Name Description

Doc First document SigTerm Uni grams FirstRel Doc S-iml]ld”ly mllh the first sentence in
. | Whether it is the first sentence of a| |SigTerm Bi | The number of signature bi-grams © cocumen .
Para First| " " = n — . Similarity with the first sentence in
paragraph . .| The sum of the weights of fre- FirstRel Para i
- . FreqWord Uni . the paragraph
Length The number of words in a sentence quent uni-grams =
- 3 P n - PageRank value of the sentence
The number of quoted words in a sen- . . |The sum of the weights of fre- PageRankRel N
Quote FreqWord Bi . = based on the sentence map
tence quent bi-grams
Table 1. Types of surface features Table 2. Types of content features Table 3. Types of relevance features

Pucynok 1.9 — [leski ¢pyHKIii, 1K1 BAKOPUCTOBYIOThCS Kiacudikaropom ML nis

MiICYMOBYBaHHs TekcTy [8]
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[IpoGiiemMa KOHTPOJILOBAHUX aAJTOPUTMIB TOJISTAE Y CTBOPEHHI MIUYEHHUX
naHux A1 HaByaHHs. L{g npo6iema e ripmoro 11t MDS. YV HaniBKOHTPOJILOBaHOMY
IT17TX0/T1I BAKOPUCTOBYETHCS HEBEJIMKA KUTbKICTh MTO3HAYEHUX JTAHUX PA30M 13 3HAUHO
OUTBIIOI0 KUIBKICTIO HE MO3HAYEHUX JaHUX. AJITOPUTM HABYAETHCS 1TEpalliiiHo,
KJIacU(iKyIOUH JIesKi HeMideHi JIaHi B KOXHi# iTeparii [8].

Mognens «mimok cii» (MC, bag-of-words) — nae 3Mory npe3eHTyBaT TEKCT
SK HEBIOPSJKOBAHY KOJEKI[I0 CIIB (SIKIIO OyTH TOYHHUM, TO TOKEHIB) 0e3
ypaxyBaHHS TpaMaTUYHUX TMPABWI 1 TOPSAAKY PO3MIMIEHHA iX Y KOHKPETHOMY
po3ii Tekcty [6].

MoskHa HaBeCTH OJIMH 3 HaWmomupeHimux npukiaaie NLP, moctaTHbo
BinkpuTu Google 1 ckazatu: «Okel, ryri ...». [ ock momnrykoBa cucrema o0po0Isie
HEOOX1THUH 3aIluT.

Ane uga ¢ysnkuis Oyna O HEIOCTYNHA, SIKOM HE MOXIIMBICTb HMPHUCTPOIO
3pO3yMITH MPUPOJIHY MOBY, SIKOIO TOBOPSTH JIFOJIU. 3JATHICTh MAIIUHU OOPOOIISTH
CKa3aHe, CTPYKTypyBaTH OTpUMaHy iH(OpMAIlil0, BU3HAYATU HEOOXIJHY IO Yy
BIJIMOBIb 1 BIJTIOBIIATH MOBOIO, 3p03yM1I0I0 KOpUcTyBaueBi, 1 € NLP a6o Natural
Language Processing.

3 omHoro OOKy, Bce H0CuUTh TmpocTo. OjHaK MOBa JIIOAUHU 3HAYHO
BIJIPI3HSETHCS B1J MOBH MPUCTPOIO, poO0Ta. OCHOBHA CKIIAJIHICTh ISl PO3POOHUKIB
y TOMY, 1[0 MallliHa CIpUiiMae Bce OyKBajIbHO. A TIPUPOJIHA MOBA JYy)KE HacU4YEHa
1 HamoBHEHa OaraTo3HAaYHWMH CJIOBaMH, OMOHIMaMH, 4YacTO IPUXOBAHHMHU
iATEKCTaMH, K1 BIIOBJIIOE HE KOXHa JIroauHa [6].

Axi 3aBmanHs Moxe Bupimuta NLP?

[TumeTsess YM TOBOPUTHCS, HA BUXOI 3aBKIW BHXOAUTH TeKCT. CaMe BiH €
00'ekTom 00poOkm NLP. TakuM unHOM, omepaiiii, Ski MOKHAa POOUTH 3 TEKCTOM,
HABYAIOTHCS peaTizoByBaTH 3a JIOIIOMOTOIO0 MalluHU. TOMy KOJIO 3aBIaHb Iepen
NLP pgocurs mmpoxke:

— MAaIlMHHUN NIepeKas;

— TepeBipKa MUCbMEHHOCTI TEKCTIB;

— poO3IMi3HaBaHHSA MOBU Ta TOIIYK BiAMOBIICH;
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— T0JIOCOBE YTPAaBIIIHHS,

— CyMMapu3allis — IOIIyK OCHOBHUX (haKTiB 1 IepeKas 3MICTy TEKCTY;

—  aHaJi3 HaCTPOIO;

—  kjacuikarlis TeKCTiB;

—  TIOKa3 BiJMOBITHOT OHJIAWH peKiIamMu (TOITyK MOII0HOTO KOHTEKCTY);

— TMPOTHO3YBaHHS.

I 3 KO)KHUM JTHEM 3aBJaHb CTa€ Jeaji OlIbine. A 3a paxyHOK Toro, o NLP
HACTUIbKM Oarato3ajayHe Ta MOXe OOpoOIATH 3HAa4YHy KUIBKICTh JaHHX,
3aCTOCYBaHHS HOMY 3HaXO/ATh y 0arathox cdepax misibHoCTi [9].

CyMmMapu3ailiisi — MoIIyk OCHOBHUX (PakTiB 1 Iepekas 3MicTy Tekcry. Lle came
T€, 1110 TOTPIOHO JIJIs1 pO3p00JIeHHS IHPOPMALIMHOT TEXHOJIOT1i CUHTE3Y TEKCTY PO
BOJIHI PECypCH.

Y NLP-mozeni mniicyMOBYBaHHS TEKCTy (CyMMapu3ailii) aBTOMaTUYHO
CKOPOYYIOTh TIOKYMEHTH, TTOJIKACTH, CTATTI, TOIIO JI0 HAMBAXJIUBIIIKMX ()PArMEHTIB,
3aBJISIKY TIEPEOBUM JIOCHIIKEHHSIM ITTHOOKOTO Ta MAIIMHHOTO HABYAHHS.

Komannu mnpoxaykriB iHTerpytote APl TekcToBOoro pesiome y CBOi
IHTEJIEKTyalIbH1 TIAaTGOPMH, MO0 CTBOPUTH IHCTPYMEHTH MiJICYMOBYBAaHHS Ha
ocHoBi LI nyst criiBOeci, OPUANIHUX TOKYMEHTIB TOIIO.

Metoau cymmapaii3uary. MeToau pe3toMyBaHHS TEKCTY MOUISIOTHCS Ha Bl
OCHOBHI KaTeropli: eKCTpakTHUBHI Ta aOcTpakTHi. Pe3toMyBaHHS €KCTpaKIiiTHOTO
TEKCTY, KOJIU MOJICITb «BUTATY€E» HAWBAXIIUBIII PEUCHHS 3 OPUTIHATHLHOTO TEKCTY,
€ OUIBII TPAgUIIHHUM METOJOM. BUTSTHEHE pe3toMe TEKCTy HE 3MIHIOE MOBY
OpUTIHANY, IKa BUKOPUCTOBYETHCS B TeKCTl. HaBmaku, abcTpakTHE MiJICyMOBYBaHHSI
TEKCTY BUMarae, njo0 cama MoJiejib FeHepyBaJla MiACYMKH, K1 MOKYTb MICTUTH 200
HE MICTUTH CJI0Ba Ta/ab0 peueHHs 3 opuriHaabHoro Tekcry [10].

Seaborn — e 6i6mioTeka Bi3yamizamii ganux Python Ha ocHoBi matplotlib .
Bin 3abe3neuye iHTepdeiic BUCOKOro piBHS JIs MaJlIOBaHHS NPUBAOIMBOI Ta
iH(pOpMaTUBHOI CTAaTUCTUYHOI Tpadiku. Seaborn gomomarae mOCHIKyBaTH Ta

po3ymiTH cBoi nani [11].
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NumPy — me 6i6mioreka MoBu Python, mo nomgae miaATpUMKY BEIMKHX
O0araTOBUMIpHUX MAaCHBIB 1 MaTpuilb, pPa3oM 3 BeEJIUKOK 010J110TEeKOI0
BHCOKOPIBHEBUX MaTeMaTHUHUX (yHKiM. [lIBuaki Ta yHiBepcaslbHI KOHIEMIIT
BEKTOpH3allli, 1HJAeKcaIlli Ta TpaHCHAli € (paKTUIYHUMU CTaHAapTaMHd MAaCHUBHHX
o0uncieHs choroaHi. NumPy npomoHye KOMIUIEKCHI MaTeMaTuyHi (yHKIII,
TeHepaTOpU BUMAJKOBHUX YHWCEN, MPOLEAYpH JiHINHOI anredpu, MepeTBOPEHHS
®yp’e Tomo. NumPy miaTpumMye MHMpPOKUA CHEKTp anapaTHOro 3a0e3MeueHHs Ta
oOuucIIoBabHUX MIaTGOpM 1 100pe mpamroe 3 po3MOAUICHUMH 010ioTeKamu,
oi6miorexkamu GPU Ta pospimkenumu macuBamu. Sapom NumPy € moOpe
ontumizoBanuii kox C. Hacomomxkyitecs rHyukicTio Python 31 mBuaKicTIO
CKOMITLJILOBAHOTO KOAY. BHCOKOpIBHEBHII CHHTaKCUC POOUTH HOr0 JOCTYIHHUM 1
IPOJTYKTUBHHUM JIJIS IPOTPAMICTIB 13 Oy 1b-sIKUM PIBHEM ITiATOTOBKH Ta A0CBiy [12].

Pandas — nie maker Python, sikumii 3a0e3nedye MIBUAKI, THYYKi Ta BHpa3Hi
CTPYKTYpPH JIaHHX, PO3p0o0JIeH] JIJIsi TOTO, 00 3pOOUTH POOOTY 3 «PEISIIIHHIME)
a00 «MIYEHUMU» JAaHUMHU OJHOYACHO JIETKOIO Ta IHTYITUBHO 3p03yMminor0. Bin mae
Ha MET1 CTaTH OCHOBHUM OYJIBEJIbHUM OJIOKOM BHUCOKOT'O PIBHS ISl MPAKTHYHOTO
aHami3y peanbHux ngaHux y Python. KpiMm Toro, BiH Mae mmupiry MeTy — CTaTu
HANUMOTYHIIIUM 1 HAUTHYYKIIIMM IHCTPYMEHTOM aHali3y/MaHIIMyIl0OBAHHS JaHUMHU
3 BIJKPUTUM KOJIOM, JOCTYITHUM OyAb-SKOIO MOBOIO. BiH yXe Ha HmuisiXy 10 Iie€l
metH [13].

Matplotlib — rie 6i6mioTeka nBoBUMIpHOT rpadiky sl MOBH MTPOrpaMyBaHHS
Python, 3a gomoMorow sSKOi MOKHa CTBOPIOBATH BHCOKOSIKICHI MAaJIOHKH PI3HUX
dopmariB. Matplotlib poOuTh J5erki peui JErKMMH, a CKIAAHI — MOMJIHUBUMHU.
Mo>kJIMBe CTBOPEHHSI AKICHUX CIOKETIB 1715 myOutikanii. CTBOpEHHS 1HTEPaKTUBHUX
¢iryp, ki MOXHa MacliTadyBaTH, MAHOpPaMyBaTH, OHOBIIOBaTH. HamamtyBaHHs
BI3yallbHOTO CcTWIO0 1 MakeTy. Ekcropt y 6araro ¢opmarti ¢aiiniB. BeraBka B
JupyterLab i rpadiunmii inTepdetic kopucrysaua [14].

Summarizer — 6i0ioTeKa, sika y3arajibHIOE THPOPMAIIII0 Y BEJIMKHX TEKCTaX

JUTSL TIIBHJIIIIOTO BUKOPUCTAHHS 0€3 BTpAaTH BXKIMBOI iHpopMarii [ 15].
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Scikit-Learn — 6i0mioTeka IS MAIIMHHOTO HAaBYAaHHS 1 IPOTHO3HOI
aHaJITUKU. BoHa MICTUTB PsiJT METOIIB, IO OXOILIIOKOTh: aITOPUTMHU Kiacudikarii
Ta perpecii, KJlacTepu3aliii, Bajijamiro 1 BuOip mojeinei [16].

Warnings — 0i0moTeka, sika BUIA€ IMOMNEPEIKyBajbHI MOBIIOMIICHHS, SK
MPaBUJIO, BUIAIOTHCSA B CUTYAIisX, KOJIM KOPHCHO TOIMEPEANTH KOPHCTyBada Ipo
MEBHUI CTaH MPOTPaMH, KOJIA I yMOBa (SIK MPaBUJIO) HE BUMArae 301IbIICHHS

BUHATKY Ta MPUIMHEHHS nporpamu [17].

1.3 IIpo0s1ieMa aHOTYBaHHS ONUCY reorpa@ivyHol NPUB’I3KU

[lin yac BuKOHaHHS MO€i OakamaBpChbKOi KBami(ikaiiitHoi poboTu OyIo
PO3p0o0JIEHO T0AaTOK, SIKH 3a KOJIOM OaceiHy 3HaXOUTh HACEJICH] TyHKTH B HhOMY
Ta BUBOJUTH 3 KHUTY YU 1HIIOTO JIXKEpea, e OyJio 3raJyBaHHs JaHOT'O HACEJIEHOIro
NYHKTY. Ajie 100 He BUIMKMCYBATH, HE IIYKaTH BCE IO TaM €, MOXHa OyJie IpOCTO
B3SITH TEKCT 3 JIOJIATKY Ta 3a JOTIOMOT'0I0 PO3pO0JICHOT IHTENIEKTYaIbHOT TEXHOJIOT11
3HAWTH 1 BUIIMCATU OCHOBHY 1H(OpMalii0 (IPOBECTH AHOTYBAHHS) 3 KHUTH YU
IHIIIOTO JIXKEperia.

Ha croroauimHiil AeHb € neBHa Npo0aeMa aHOTYBaHHS ONMUCY reorpapiuyHol
IIPUB A3KH.

JIJist IpUCKOpPEHHsI TIpoliecy BUBEIAEHHs 1HGOpMAIlii Ta IMiABUIIECHHS SKOCTI
KapTtorpadiyHUX JOKYMEHTIB, 0a)kaHO 3aCTOCOBYBATH pacTepu3aTopu (pacTpoBi
nporiecopu, RIP — Raster Image Processor) — cnemiaabHi mporpamu abo
oOnagHaHHs, SKe OUIBII SKICHO BHUKOHYE OOpOOKY (TMEpEeTBOPEHHS) PacTpOBO-
BEKTOPHOI 1H(OopMaIlii, 0 HAAXOAUTh 3 0a3 JaHUX Ta MPOTPAMHOT0 3a0€3NECUEHHS
I'lC, B pacTp HEOOXiIHOI PO3AUTLHOI 3JAaTHOCTI I KOHKPETHOTO TPUCTPOIO
BUBECHHS iHpopmarii [18, 19].

BusnaueHHss MacuBIB MOBEPXHEBHUX BOJ Ta MAacHUBIB MiA3EMHUX BOJ €

CKJIQJIOBOIO aHAIII3y XapaKTEPUCTHK PalioHy piuKOBOTO OacelHy.
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3rinHo 3 Bonuum kogekcom Ykpainu MacuB noBepxHeBux Boja (MIIB) — e
BOAHUI 00’eKT (piuka, 03epo, Ta iHmIe) abo ioro yactuHa. Oxpemuit MIIB —
OKpeMuil myHKT MOHiTOpuHTY [20].

BaxnuBuM € omuc Takoi MNPUB’SA3KHM, TOMY BaXKIMBO Marepial Tex
BUKOPHCTOBYBATH B aHOTAIII1.

3a3Buyail Bci poOOTH 3 KapTamMH poOJIsATH B HACTYMHUX Makerax: «ArcGIS
Desktop», I'lC-maket «GIS Map Viewery», I'IC-naket «Digitalsy, QGIS.

ArcGIS Desktop — amepukanceka minis I'IC-ipoaykriB, sika Mpu3HaAYCHA IS
HACTIUIbHUX KoMM'toTepiB. BoHa Bkitouae B cebe ArcView, ArcEditor Ta Arclnfo. B
cBoro uepry ArcView nopinserbcs Ha ArcMap, ArcCatalog Ta ArcToolbox [21].

OnHuM 3 HENOJIKIB CUCTEMHU € IliHA JJaHOi MpOTrpaMu, aje B Mporpamu €
Oe3KoIITOBHA Bepcis, GyHIIIOHAI K01 0OMexeHu. Burisin qogarky 300pakeHo Ha

pucyHky 1.10.

*_ RIVERS - ArcMap - Arcinfo
File Edit View Bookmarks Insert Selection Tools Window Help
DEES B¥ v~ & L esnxv@axzo@eas@a ke
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Pucynok 1.10 — Burnsan ronosroro BikHa ArcGIS
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GIS Map Viewer — e yHiBepcaibHa reoindopmaliiifHa cucTema, o Mae
3aco0M CTBOPEHHS Ta peJaryBaHHs IM(PPOBUX KapT 1 TUIAHIB MICT, 0OPOOKH JaHUX
133, BUKOHAHHS PI3HUX BUMIpPIB 1 pO3paxyHKiB, OBEpPJICHHUX Omepalliii, moOy10BU
3D wmopnenei, oOpoOKM pacTpOBUX JIaHMX, 3aCO0M TIJATOTOBKU TpadiuyHUX
JIOKYMEHTIB B U(POBOMY Ta APYKOBAaHOMY BHIJISI/I, @ TaKOX 1HCTPYMEHTAJIbHI
3acobu I podoTH 3 6azamu gaHux [22].

Burnsn nogatky 300paxeHo Ha pucyHky 1.11.

BESCHSEPIYTE LS00 00 QA W [TV P bl 7
/S

o e

o I 3 s {--’,!.:L!% 2 W‘a

L LS T

T A “”‘nzm\s: G A "

ipsd - Q’Qiyggﬂﬂ@ Ly

e e O AR éﬁéﬁ\

R $ ﬂ‘%"i‘

Pucynox 1.11 — Burnsig ronoBroro Bikaa GIS Map Viewer

Digitals — me mporpamue 3abe3mneuyeHHsS BiJ YKpPaiHCHKOTO BUPOOHHKA -
komrianii "T'eocuctema" (M. BiHHMIS), mpuU3HAUYeHE IS BUPIIICHHS 3aBIaHb
undpoBoi kapTorpadii il 3emieBnopsAKyBaHHs. J[aHa cuctema € B IBOX BaplaHTax:
Standard Ta Professional [23].

Burnsn nogatky 300paxeHo Ha puCyHKy 1.12.
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Pucynok 1.12 — Burnsan ronosroro BikHa ['IC «Digitalsy

Takox mig yac po6OTH 3 KapTaMH 4aCTO BUKOPUCTOBYETHCS MATPHIIS BUCOT
(puc. 1.13).

W Ouin Mpsers Bua Mowx Sasswn Bess Mecwmsb Mapawerpy Oero Mowous

SHSHRIIIV=E IS8 F QA HEV |k |& EFef bR & & N

< 3
@hsccpaumse  Oflwserrnd oo || Bodomen | Warwwa || Separs | Cocacron] Movin }‘ T
~ T — &

Besenme comcra omcpamar ¢ onse asrear
o 564282570 m V= 2751 31884 m He 34530m. 1.1000

Pucynok 1.13 — Matpuus Bucot

Jlnst mpuknaxy posrisiHeMo calT «Visicom» [24]. B HbOMY € MOXIIUBICTH
MONIYKY MICIIEBOCTI 32 HA3BOIO 1 TEKCTOBOI 1H(oOpMaIlii NMpo HHOTO, CTBOPECHHS

kaprorpadiunux npoaykTiB juisi ['IC-mpoextiB. BukopucTtanHs perioHaJIbHHX
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Moenen kpain, 2D, 2.5D, 3D kapt, mozeneit pensedy 1 6arato iHmoro. CaiT Hajae
oe3komrtoBHy API 3 MoxmuBicTio 10 1 500 3amuTiB 6e3KOMTOBHO. Takoxk calT
J03BOJISIE OTPUMATH Teorpadiuai KOOpAWHATH 00’ €KTA MO HOTO OMHUCY 1 HABIAKH,
TOOTO MEeBHA MPUB’sI3Ka TAKOXK TYT €.

Posrnsnemo 1 meit caiit. Ha nmanomy caiiTi € Micue Ui TOMIYKY, KyId

KOPHCTYBa4 BBOJIUTH JIaHl, iK1 MOTP1OHO 3HaiTH (puc 1.14).

BIBIKCRM neopvkt  wikm  pokymenty  [EEEEEE
Kapta

FeokoayBaHHs Kusuin nowyk

Ans Toro Wob posmicTTia Taki nowyx 3
anTosonoBHeNHAM y cebe
SIRUNATM AP0 2 Tax

Pucynok 1.14 — I'onoBHa cTOpiHKa caTy

BBoaMMO Ha3By HAcENEHOTo MYyHKTY 1 CUCTEMa MPOIMOHYE Pi3HI YTOUHIOKOUI

BapiaHTH MICIIEBOCTI, 1HOPMAIIiI0/MICIIE3HAXO/KEHHS SIKOT0 X0UeMO 3HANUTH (pHC.
1.15).
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I & Binnuug x Q

M. BiHHMUA
Ykpaina , Binnwnubka obnacrte

AeponopT "BiHHMua"
| Binnmua. Bivnuuska, BIHHWLEKKE

3anizHuuda ctaduia "BiHHuug"
Janishuuna cranuin Binnwua. Binnvua, Mpusoksansha (Mep..

gyA. CTaHUiA BiHHWUA, M. BiHHWUA
BinHnuAa-BanTaxHa

AgsTocanoH "AsToTpelanHr-BiHHMLA"
Aetotpeliguyr-Binnvuys. Binnuua, Meunikoea syn., 4

MicTo BiHHMUA
Binnuua

Pucynok 1.15 — IlourykoBuii 3anut

[Ticns 1pOTO CcHCTEMa MOKake Ha KapTi MICIEBICTh, Ky MOTPiOHO OyIiio

3HaiTH, ane 6e3 pi3Hoi iHdopmarlii po Hei (puc. 1.16).

BIBIKC M

Pucynok 1.16 — Pe3ynprar nomyky

A 3aBISIKU TOMY, 1110 BUKOpHCTOBYBanuch I IC-TexHo0r11, @ came — po3noait
yacTUHM TepuTopli BiHHUIBKOT o00sacTi mo ©OaceiiHax, MOXHA OTpPUMAaTH
1H(OopMaIlito PO BOJIHI peCypcH MEBHOTO MICTa, 3aJI€KHO BiJ] TOTO, o sikomy PDF-

¢aitny Oyae 3ailicHIOBaTHCS MOIIYK. Po3risiHeMo 11e Ha MPUKIIaIi.
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€ ¢daiin 3 Ha3BaMU PIYOK, BOJOCXOBHUIIl Ta HACEJICHUX MYHKTIB, K1 O HUX

BIIHOCSITBCS, YKPATHCHKOIO Ta aHTJIIHCHKOK0 MOBAaMH BiJIIOBIJIHO, KOJ X OaceiHiB

ta Tan (puc. 1.17).

Name of WB (UA) Name of WB (EN) Code of WB Type of WB (UA) | Type of WB (EN) UA-name entities EN-name entities
1 2 3 4 5 6 7
© Nucoripra, c. Negocw, c. Nososa, c. [ymenin, c. Hoba CurAeka, € Yyauny, ¢ | Lysohirka, Pedosy, Lozova, Dumenky, Nova Syniavka, Chydunovisi,
Nisaennuii Byr Pivdenny Bug UA_M5.4 0010 |piuka river Bepestia Berezna
©_ Kam'RHorpra, c. MNKIBCLkA CNobiaka, C. MaTALISKa, ¢ IBaHonine, ¢. Cnobpaka,
. Onexcangpis«a, c. Kypuniexa, c. ¥nagieka, ¢. Xypaene, c. LWupoka Mpedns, c. |Kamianohirka, Pykivs'ka Slobidka, Matiashivka, Slobidka, Oleksandrivka,
MiBaeHHMi Byr Pivdenny Bug UA_M5.4 0012 |piuka river Mopk, c. Tomawnins Kurylivka, Uladivka, Zhuravne, Shyroka Hreblia, Poryk, Tomashpil
 Teciska Tesivka UA_M5.4 0078 piuka river c. Kycurieui, c. Meageqiaxa, c. Weeverka, c. lsanieyi, c. Tecw, c. flucoripka Kusykivtsi, Medvedivka, Shevchenka, lvanivisi, Tesy, Lysohirka
Teciexa Tesivka UA_M5.4_ 0079 |pkra tiver c. Ockor, ¢. Teow, ¢. HosocTarTinis Osichok, Tesy,
© TaBpWLIEKa, ¢ Mai3an-BePBELLKIi, C. BOXHM, ¢ ANHAHIEK], C. Nico- Havryshivka, Maidan, Verbets kyi, Bokhny, Yalynivka, Liso-Berezivka,
Bes Hazan No name. UA_M5.4 0080 |piuka river Bepesiexa, c. c. Poscoxysara, c. Mockaniexa, c. llyra 3 Moskalvka, Luka
Ikea v UA_M5.4 0087 _|pivxa tiver
©_MofonAHM, ¢ 3aNiccA, ¢. ONbMMRE, €. NANMMHL, C. AGaMNinG, C. [oH4apHxa, ¢ |Podoliany, Zaissia, Ofhyne, Paplyntsi, Adampi, Hocharykha, Teresnpil,
Moxapka Pozharka UA_MS5.4 0092 |pkra river Tepeuning, c. Neperopa Perckora
Moxapka Pozharka UA_M5.4 0093 |piuka river . Kpynim, c. Kymanisy, . 3aniccs Krupyn, Kumanivisi, Zalssia
Noapka Pozharka UA_M5.4 0094 |piuka river c. Bepesa Berezna
Moxapka Pozharka UA M5.4 0095 |pkra iver c. Bepesna Berezna
. Manwii MuTruk, c. Benurnii MuThuk, ¢. 7Kaaniska, c. Onbrime, ¢. Kywenisra, c. (Malyi Mytnyk, Velykyi Mytnyk, Zhdanivka, Ofhyne, Kushelivka, Kachanivka,
Benuka Pyaa \velika Ruda UA_M5.4 0096 |piuka river Kauariska, c. YkpacsKe, . Cenkh, c. Tepewnin, c. Copieka, ¢. [epanisra | Ukrains'ke, Semky, Teresnpil, Sofiivka, Derzhanivka
‘M. Xminenik, ¢. Byaris, ¢. dinionink, ¢. Manuit MuTwisk, ¢, Benusull MiuTHue, C.
Benwka Pyaa Velika Ruda UA_M5.4 0097 piuka river Aipiska Khmifnyk, Budkiv, Filiopil, Malyi Mytnyk, Velykyi Mytnyk, Dibrivka
. Cemu, . MuTwh, ¢. Topunn, c. depxanisra, c. Cynkisra, c. CrapriHuj c. Semky, Mytyntsi, Torchyn, Derzhanivka, Sulkivka, Skarzhyntsi, Marianivka,
CHnBoga Snivoda UA_M5.4 0098 |piuka river Map'aKiexa, c. Jlicoripka Lisohirka
Cuusoga Snivoda UA_M5.4 0099 piyka river c. Mapkywi, c. PuBunkyi, c. Ynanie, c. CansHuua Markushi, Rybchyntsi, Ulaniv, Salnytsia
Crusona Snivoda UA_M5.4 0101 |piura river c. Mponerap, c. Nlosna, c. Boponiewi Proletar, Lozna, Voronivisi
CHMBOZa Snivoda UA_M5.4 0103 |pivra river ¢ Weniiska, c. Kpusowwi, c. XyTopu-Kpnsowmineysi Shepiivka, Kryveshyi, Khutory-Kryvoshyinets'ki
CHuBOAa Snivoda UA_M5.4 0105  |piuka river c. ke Pykiv
CHnBoga Snivoda UA_M5.4 0107 |piuka river c. IBaHiE, c. Cnobigka, c. >Kuranieka, c. AGnyHese Ivaniv, Siobidka, Zhyhalivka, Yabluneve
CanbHuubKa Sainitska UA_M5.4 0108 piuka river c. ¥naig, c. Mopesigka, ¢. CaneHuug, c. un'aTuk, c. fliceripra, c. MHaTiska Ulaniv, Merozivka, Salnytsia, Lypiatyn, Lisohirka, Hnativka
© Kycroseusre, c. Manui OcTpoxox, c. Kpixaniaka, c. Benurwi OcTpoxox, ¢ |Kustovets'ke, Malyi Ostrozchek, Kryzhanivka, Velykyi Dstrozchok, Slovods-
Cnofioga-KycToseuska, ¢. Buwenska, c. Yepsonmi Cren, ¢. CTYNHIK, €. Kustovets'ka, Vyshen'ka, Chervenyi Step, Stupnyk, Kropyvna, Klitenka,
BuTxna Whithia UA_M5.4 0109 |pivxa river Kponuska, ¢ Knirena, ¢ Nopopowss, ¢. Moneosa Crobigka Podorozhnia, Polova Slobidka
BuTxna Whithla UA_M5.4 0110 |piuka river . Narypyj, c. Tapackn, c. Benuruii OCTpoXoK, . Yeneni, c. MeTpukisy, ¢. Cuina | Pahurtsi, Tarasky, \elykyi Ostrozhok, Chepeli, Petrykivtsi, Smia

Takox € PDF-¢aiin 3 inpopmariiero npo piuky IliBnennunii

Pucynok 1.17 — ®aiin 3 Ha3BaMH1 HACEJIEHUX ITyHKTIB

MICT B HhOMY (puc. 1.18).

@ Southern_Bug_basinpdf

byr 3 nHazBamu

The degree of connectivity of the population to WWTPs varies widely - from

11% to 95%. The maximum rate is observed in Pivdennoukrainsk.

In large cities with EH close or greater than 100000 EH connection to sewers

ranges §5-92 80% in towns usually no more than 30% in rural settlements. Due to

lack of data no accurate estimates can be given.

Based on expert judgment taking that average degree of connectivity of the

urban population to WWTPs 1s approximately 80%. The total load of inorganic

compounds of nitrogen produced in 2011 at wastewater facilities with >2000 was

more than 488 tons and their spatial distribution

The obtained results show that the main part (77%) of inorganic nitrogen

comes to waste waters from three the biggest oblast centers sH* Vinnistya

Khmelnitsky and Kirogovrad.

The majority of the wastewater treatment fac

are equipped with the facilities for biological treatment of wastewaters.

ies in the Southern Bug basin

This method allows extracting only a part of pollutants containing nitrogen

and phosphorus.

Technologies of deep extraction of these compounds are not used in Ukraine

Pucynox 1.18 — PDF-daiin 3 TexcTom st nouyky
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Jlns mouatky obepemo MS Excel ¢aiin 3 HammMmu gaHuMU TIPO HaceseH1

nyHkTH, Ta PDF-daiin, B skoMy Oye 3ailicHioBaTrcs momyk (puc. 1.19 —1.21).

H Omepoimie

+~ l 3ToT KomnbOTED PaBounii cron Maricrepcska gnnnomta pobota
¥YnoprgounTe ¥ Hoeas nanka

. Maricrepceka ap mn Tan
. Manka c painanm
l lNepegannnomua npakTika

Manka ¢ painamm
l wabnox MKP 2022 21.11.202

5 Manka c painamm
l} Macuen sog (WB) B 3 m. Binniua 28.11.2022 18:17 JNuct Microsoft Ex...

W0 OGbemmbie 06s
\ PaBounii cton
= fokansHelid gnc

= fokaneHeli gnc

Wnn daiina: | M o B) Br1 3 m. Binnnua ~ | | Excel files

Pucynox 1.19 — Bubip MS Excel ¢aiiny

H Orxpeirne

+ l 3701 KOMNBEOTER Pabouwii cron Maricrepceka gnnnomta pe

PAACHUTE ¥ Hogan nanka

l MaricTepceka v Wiran Tan Pasmep

nFormsApp1(1.2) Manka ¢ dainamu

Manka ¢ daiinam
Manka c dai

g_plan_final_2

!E Southern_Bug_basin 28.11.2022 18:26 Microsoft Edge P...

,"E BAP_Mpuknag 27.11.2022 18:46 Mi ft Edge P...

= NokanbHeIA gnc
= JokanbHeIi gnc

o Ceme

Wma daiina: | Southern Bug basin

Pucynox 1.20 — Bubip PDF-daitny

| aunnomua pototatMacuewn eog (WB) BIJ 3 m. EiHHmu,n.xst| Excel file

|:I"l._|"-.|'1E|ri[TEp[bKE| SUNACKMHE pDEDTa‘aSDuthern_Bug_basin.pdf| PDF File

Pucynox 1.21 — Bubip daiinis qist podotu
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Jlaii BBeieMO KOJi MacuBy BOJI, o sikomy 3 MS Excel daiiny BUTATYIOThCS

JlaHl PO HaceseH1 MyHKTH (puc. 1.22).

|UA_M5.4_DD13 |

Search in file

Pucynok 1.22 — BBelieHHs KOy MacuBy BOJ

BinmoBigHO 0 KOAY MacuBY BOJ JOJATOK MOKake 2 CIHCKH 3 Ha3BaMU

HACEJICHUX IMyHKTIB Ha YKPaiHCHKIM Ta aHTJIIHCBKIA MOBaxX Ta MEPEBIPUMO 3T1IHO

(aitry 4v BOHO BUBOJUTH T€ 110 MOTPiOHO (puc. 1.23, 1.24).

UA_M5.4_0013 | search in file |
Ukrainian narme Latin narme

M. BiHHWLUA Vinnytsia

. KanuHiska Kalynivka

T, JecHa Dezna

cMT. CTpUaBKa Stryzhavka

€. 3apeaHui Zarvantsi

c. CtagHwuA Stadnytsia

€. THOTHOHHMEKW Tiutiunnyky

c. flaBpieka Lavrivka

. Jopoxne Dorozhnie

c. Meagigka Medvidka

. Mizakie Miziakiv

c. Mizakieceka Cnobigka Miziakivs'ka Slobidka
c. Maenieka Pavlivka

c. Mafigan-bobpuk Maidan-Bobryk

£, MyLmHLy Huschyntsi

€. Kam'aHoripka Kamianchirka

c. Kanunieka Jpyra Kalynivka Druha

c. |saHie lvaniv

Pucynox 1.23 — [1oka3 Ha3B HaCceNIEHUX MYHKTIB

UA_M5.4 0013

BOAOCXOBMHLLE

reservoir

M. BiHHuuya, m. Kanunieka, cMT. [lecHa, cmT. CTpikaBka, ¢ 3apeaHLi, ¢. CTaaHnya, ¢

Tiomomrin, c. Naspisa, c. fopoxre, ¢. Mensiaxa, c. Missxis, c. Misariscoka Cnobigka, [Vinnytsia, Kalynivika, Desna, Stryzhavka, Zarvantsi, Stadnytsia, Tiutiunnyky,

c Maenieka, c. MainaH-boBpHK, ¢ MywuHu, ¢ Kam'aHoripka, ¢ KanuHiska [ipyra, ¢
Isatis

Lavrivka, Dorozhnie, Medvidka, Miziakiv, Miziakivs'ka Slobidka, Paviivka, Maidan-
Bobryk, Huschyntsi, Kamianohirka, Kalynivka Druha, vaniv

Pucynok 1.24 — IlepeBipka
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Tenep moxHa 00paTu HacelIeHUI MYHKT Ta HATUCHYTU KHOMKY «Search by

...» TOr'o CIINCKY, 3 JAKOI'0 l'IOTpi6HO 3HAWUTH I[aHi, B IaHOMY BHIIAAKY IIC AHI'TIOMOBHA

(JlatuHChKa) Ha3Ba (puc. 1.25).

¥ Mowyk iHbopMaii no Kogy BoaHOrC Mackey

UA_M5.4_0013

Ukrainian name

. BiHHWLA

M. KanuHieka

M. decHa

CMT, CTpUHKEEKS

¢, 3apeaHul
CragHuua
THoTHIHHWKR
MNaepieka
fopoxHe
Meagigka
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Latin name

Kalynivka
Desna
Stryzhavka
Zarvantsi
Stadnytsia
Tiutiunnyky
Lavrivka
Dorozhnie
Medvidka
Miziakiv
Miziakivs'ka Slobidka
Pavlivka
Maidan-Bobryk
Huschyntsi
Kamianchirka
Kalynivka Druha
lvaniv

Search by Ukrainan name

Search by Latin name

from

11% to 95%. The maximum rate is observed in Pivdennoukrainsk,

In large cities with EH close or greater than 100000 EH cennection to
SEWETS

ranges 83-92 80% in towns usually no more than 30% in rural settlements.
Dueto

lack of data no accurate estimates can be given,

Based on expert judgment taking that average degree of connectivity of
the

urban population to WWTPs is approximately 20%. The total load of
inorganic

compounds of nitrogen produced in 2011 at wastewater facilities with

= 2000 was

more than 438 tons and their spatial distribution

The cbtained results show that the main part (77%) of inorganic nitrogen
comes to waste waters from three the biggest oblast centers 8B Vinnistya
Khmelnitsky and Kirogovrad,

The majority of the wastewater treatment facilities in the Southern Bug
basin

are enninned with the farilities for hinlnnical treatment of wastewaters

Clear

- O X
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|:J\Maric7epcmca AHNAOMHE poéoTa\Southern_Bug_basin.pdf| PDF File
Result of search
The degree of connectivity of the population to WWTPs varies widely - ~

Pucynok 1.25 — Pe3ynbpTat nomryky

Sk MoxHaA TOOAYUTH, pEe3yJITATOM MOIIYKY € JAaHa iHpopMallis Ipo NEBHUMA

HACEJICHUU MMyHKT.

Hagaiite Binkpuemo caM PDF-¢aiin Ta nepeBipuMo 4u JIHCHO LEH TEKCT 3

nanoro Qaitny (puc 1.26).



() Southern_Bug_basin.pdf

The degree of connectivity of the population to WWTPs varies widely - from
11% 10 95%. The maximum rate is observed in Pivdennoukrainsk.

In large cities with EH close or greater than 100000 EH connection to sewers
ranges 85-92 80% in towns usually no more than 30% in rural settlements, Due to
lack of data no accurate estimates can be given,

Based on expert judgment taking that average degree of connectivity of the
urban population to WWTPs is approximately 80%. The total load of inorganic
compounds of nitrogen produced in 2011 at wastewater facilities with >2000 was
more than 488 tons and their spatial distribution

The obtained results show that the main part (77%) of inorganic nitrogen
comes to waste waters from three the biggest oblast centers wh*
Khmelnitsky and Kirogovrad

The majority of the wastewater treatment facilities in the Southern Bug basin

are equipped with the facilities for biological treatment of wastewaters,

This method allows extracting only a part of pollutants containing nitrogen

and phosphorus.

Technologies of deep extraction of these compounds are not used in Ukraine

Pucynok 1.26 — Cropinka 3 PDF-¢aiiny
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B HacTynmHOMYy po3/i1i MpOBEAEMO aHOTYBAaHHS Ta MEPETITHEMO YU rapHui

PE3YIIbTAT IIOKA3y€ KOA 3 JaHUM (1)211‘/’IJ]OM.

1.4 BucHoBKH

VY nanomy po3auli BU3HAYEHO CYyTh HAsIBHOT IPOOJIEMH, PO3IISIHYTO 1CHYIOUI

METO/IM BUPIIICHHS JaHO1 TPOOJIeMH, aHAJIOT, a caMe — OYJI0 TIPOBEJIEHO TECTyBaHHS

CUHTE3y TEKCTy METOJAaMH INTYYHOTO IHTEJIEKTYy, PO3TISHYTO O10J110TeKH, SKi

OyZyTh BUKOPHCTOBYBATHUCH Y POOOTI, pO3IIISTHYTO TPOOIEMY aHOTYBaHHS TEKCTY B

['IC-TexHOMOTIAX Ta IX TEONPUB’AI3YBAHHS YU F€OKOTyBaHHS.
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2 OCHOBHI ETAIIN BUKOHAHHSA POBOTU TA ABTOMATHUYHI
EKOJIOI'TYHI 3BITHU I KNTACUPIKALISA HOBUH

2.1 Orasip naracery

KoxHy cekyHAy y BIIKpUTOMY JOCTYII 3'ABISETHCS HOBa 1H(OpMALIis TPoO
HABKOJIMIITHE CEPEIOBUIIE: MYyOJIKYIOThCS 3BITH, KHUTH, CTAaTTi, HOBUHH TOIIO
pI3HUMH MOBaMH. ABTOMAaTHYHE AHOTYBAaHHS JO3BOJHUTH OUIbII €(PEKTHUBHO ii
00poOJSATH Ta BUKOPUCTOBYBATH JIJISl IPUMHSTTS PIllICHb.

Hust podotu BuxopuctoByerbest nataceT «NLP : Reports & News
Classification» ENG & UKR Automatic Environmental Reports & News
Classification [25].

Jlatacer B3sATO 3 aHrJiiichkoro BuuaHHs KHUTH «River Basin Management
Plan for Pivdenny Bug: river basin analysis and measures» [26].

Jlxepeno iHdopmariii 0yJio BUAAHO Y IpyKapHi aHTIIIHCHKOIO Ta YKPATHCHKOIO
MOBaMH JIBOMa OKpeMuMHu KHuUramu. CmiBaBTOp 000X BHJAaHb IIi€] KHUTH €
CIIBaBTOPOM IILOTO HAOOPY JaHUX.

1. Peyenns ckomniiioBaHi 3 KHUTH (aHTJI. — 3 aHTJIOMOBHOT'O BUAAHHS, YKP. — 3
yKpaiHcbkoro BunaHHA) y ¢opmari PDF pa3om 13 pi3HMMH cnen cMMBOJIaMU
(HOMepaMu CTOPIHOK TOIIO), 00 OYB MEBHUI «ITyM.

2. Jlesiki crernianbHl CUMBOJM OyJid BUOIPKOBO BUIAJICHI, BKIIFOUAIOUH JIESIKI
KOMH Ta KparkH.

3. Bu3HaueHHs 1IbOBUX O3HAK BUKOHAHO aBTOpaMU HaOOpy J1aHUX.

4. ba3u NaHUX aHIIIICHKOI0 Ta YKPAiHCHKOK MOBAaMHU MICTSTh MPUOJIU3HO
95% onmHakoBoi iH(pOpMaIIii.

SIx mpaBuII0, yCi JaTaceTy 3 JaHUMH PO CUHTE3 TEKCTY METOAAMH IITYIHOTO
MICTATh 0a30B1 O3HaKku [27]. B HamoMy nataceTi TEKCT mpo 3a0pyIHEHHS PIUKU
[liBnennwmii byr, o3Haku nmokaszaHi Ha pUCyHKY 2.1.

— «texty — oaHe abo KijIbKa peyeHb 13 3BITIB UM HOBUH;

— «env_problems» — 9 UAETHCS Y TEKCTI MPO EKOJIOTIYHY TIPOOIEMY;



— «pollution» — uu TeKCT Mpo 3a0pyTHEHHSI HABKOJIMIIIHHOTO CEPEIOBUIIIA;

— «treatment» — TEKCT MPO OYUCHI CIIOPYIU YU €KOJOT1YH1 TEXHOJOTIT;

— «climate» — 9u TeKCT MPO KJIIMAaTUYHI TOKa3HUKH;
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— «biomonitoring» — TEKCT Mpo O10JIOTTUHUN, O10TUYHUN MOHITOPHUHT Y BOA1 YU

B OaceiiHi piukH.

text

In the Southern Bug b
wastewater is discha..
follows: urban a...

2 Despite the similar vol

discharged wast...

86% of pho...

between 7-21% and...

asin

1 This amaount is distributed as

umes of

The input of the industry is

They bring 84% of organic pollution

env_problems

1

pollution

1

tr

4]

eatment  climate

0

biomonitaring

4]

Pucynok 2.1 — O3naku naracety « NLP : Reports & News Classification »

2.2 Po3BinyBajibHUI aHAJI3

[IpoBeaemMo poO3BIAyBaJIbHUN aHaI3 JAaHUX MO KPUTEPil0 3a0pyTHEHHS

(pollution).

[TepernsineMo cepeiHIO IOBXKUHY CIIOBA B TEKCTI (puc. 2.2).
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Not Pollution

Pucynok 2.2 — CepeHsi TOBXKHHA CIIIB
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Haii0ipIma KUTBKICTE CJTIIB — 3 5 Ta 6 CUMBOJIAMH.

Takox neperiasiHeMO 3arajbHi CTON-CJIOBa B TEKCTI Ta iX KUIBKICTh B

«Pollution» ta «Not pollution» manux (puc 2.3, 2.4).

.
4-. I .
) the o i e s o tmim b with S

Pucynox 2.3 — KinmbkicTh ctom-ciiB B «Pollution» maanx

:c I I I .
j . . - - -
N of e and in H m with Tam are

whach

=

&

]

=

Pucynox 2.4 — Kinbskicts cromn-ciiB B «Not Pollutiony» nanux

Cepen cTorm-ciniB HaumommpeHimuMu € «the» ta «oth.

Takox m0BOJI 1IKaBUM Oyje TMEPErjIsTHYyTH 3araJbHOBXKHUBAHI CioBa (puC.
2.5).
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Pucynok 2.5 — 3aranpHOBKHBaHI CJI0Ba

Haii01mp111 3araTbHOBKUBAHUM € CIIOBO «basin» - 0aceiH, 0 HE € TUBHUM,
TOMY IO TeKcT Mpo piuky «IliBnennuit byr». Takox € mpoOaemMoro 1o OJHUM 3
HalmomupeHimux € caoBo «The», Tomy 1el TekeT noTpedye OUHILEHHS.

Jlami iiie CTBOPEHHS XMapH CJIIB 13 3HAUEHHSIMHU 111 KaJJpOM JaHUX KaTeropii,

3araJibHOBXKMBaHI B 000X Tumax (pollution and not pollution) (puc. 2.6, 2.7).

sdistributed

follows

+
-
i
O
=
q

Pucynok 2.6 — Xmapa ciiB
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storage
Phosphorus

1ncludes je<:

‘water

Pucynok 2.7 — Xwmapa cniB

[To maHuM «xMapam CIiB» MOXXHA MOMITUTH 110 OAHUMU 3 HaWOUIbII
B)KMBAHUX CJIB € «0acein», «BOay, «pe3epByap», «3a0pyIHEHHS Ta 1HIII.

[IpoBeaemo Bizyaunizanito BKIaAeHb (puc. 2.8).

. Not pollution
IEEl Pollution
[
[ ]
1 L ]
.. L ]
¢ o = og @
1 ‘ ® 4
o
® [ ]
°® [ ]
[ ]
°
i 5 5 : i

Pucynok 2.8 — Bizyauni3ariisi BKJaieHb

[{i BKJIagEeHb BUTIISIAIOTHCS HE AYXKE YITKO po3auieHuMu. llepeBipumo um

MO>KHA 1X PO3TUINTH.
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Not pollution
Hl Pollution
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Pucynok 2.9 — BcTaHOBIIGHHST KOPUCHOT MOJIE1

2.3 Bulip onTuMaabHUX TEXHOJIOTIi

CymMmapaii3uHr, TOOTO 3MEHILEHHS PO3MIPY TEKCTY 31 30€pexKEHHIM CEHCY €
OJIHIEI0 3  HaWOUIBII  JOCHI/DKYBAaHUX  OOJlacTeld  HEHpPOJIHTBICTUYHOTO
nporpamyBaHHs (NLP).

TexHikn cymMMapal3uHTy, 3alIeKHO BIJ] TOTO, YW PO3TISIAIOTHCS TOYHI
pPEUEHHS TakK, K BOHM 3 SIBIISIIOTHCS B OPHUTIHAILHOMY TEKCTI, Y HOB1 pEYEHHS
TeHEePYIOThCS 3a JOMOMOIO0 METOAIB OOPOOKH MPUPOAHOI MOBH, MOJUISIOTHCS Ha
EKCTPaKTUBHI Ta a0CTpakTHI TeXHIKU. ExcTpakiiiiiHe KOHCIIEKTyBaHHS OYyJIO JTyXe
IIUPOKO JOCIIIKEHOI TEMOIO, sika JOCSTIa CTajlli 3puUIOCTi. 3apa3 JOCHiIKEHHS
3MICTHIIUCS B 01K aOCTpakTHOTO y3araibHeHHs. CKIaHICTh, IO JIEKUTh B OCHOBI
TEKCTY MPUPOTHOIO MOBOIO, pOOUTH a0CTpaKTHE peepyBaHHs BAXKKUM 1 CKIIATHUM
3aBIaHHsM [28].

3aBISKM BENMUKIA KIJIBKOCTI JAHMX, JOCTYMHHUX CbOTOJHI, IMiJCYMOBYBAaHHS
(cymmapal3uHI) TEKCTY CTaJ0 MOYyXK€ BaXJIUBUM Il OTPUMAHHS MOTPIOHOT
KUIBKOCT1 1H(GOpMaIlil 3 BEIMYE3HUX TEKCTIB. MM 0ayuMo JOBI1 CTAaTTi Ha BeO-

caiiTax HOBUH, y 0yiorax, Ha BeO-caifTax 13 BIATYKaMHU KJII€HTIB Too. J{Js pi3HUX
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METO/IIB, SIKI JI0CI BUKOPUCTOBYBAJIUCS NJIsl MIJCYMOBYBAaHHSI TEKCTY, BUBYAIMCS
pi3Hi craTTi [29].

3acrocyBaHHs 00poOKkH mpupoaHoi MoBH (NLP).

Ocp xinbka 3actocyBaHb NLP, sKki BHKOPUCTOBYIOTBCSI B HAIIOMY
MTOBCSAKICHHOMY JKHTTI:

—  aBTOBHWIIPABJICHHS Ta aBTO3aIIOBHECHHSI MOIITYKY;
—  MOBHHUU NEpeKya;

—  kimacudikaiis TeKCTy;

—  aHaJI3 HaCTPOiB;

—  mepeBipka opdorpadii;

—  pO3Mi3HAaBaHHS MOBH;

—  MOHITOPHUHT COIIAJIBHUX MEPEXK.

€ nexinbka nomyisipaux NLP-monenei, siki MOKHa BUKOPUCTATH B JaHIN
po6orti. Hanpuknan: BERT, PaLM, GPT-2, GPT-3, XLNet, T5.

BERT (Bidirectional Encoder Representations Big Transformers) — Ha
BIIMIHY BIJl OCTaHHIX Mojeied mnpeactaBieHHs MoBU, BERT pospobneHo s
MOTEPETHHOTO HABYAHHS TJIMOOKUX JBOHAMNPABICHUX IMPEACTABICHb IUIIXOM
CHIJIBHOTO OOYMOBJIEHHS K JIIBOTO, TaK 1 MPABOr0 KOHTEKCTY Ha BCIX pPIBHAX. Y
pe3yJabTaTi MonepeIHbO MAroToBiaeH! mpeAacTaBieHHss BERT MoxkHa HanamTyBaTu
JUIIEe 3 OJIHUM JIOJAATKOBUM pIBHEM BHBOJY JJII CTBOPEHHS HAMCy4acCHIIIUX
MoOJIeIeH sl IIMPOKOTO KOJIa 3aB/IaHb, TAKUX SIK BIATMOBI/I HA 3alMUTaHHS Ta MOBHI1
BHUCHOBKH, 0€3 CyTTE€BUX KOHKPETHUX 3aBJaHb MOAM(IKAIIT apXITEKTYPH.

Cepen 3aBnanp knacudikamii BERT BukopuctoByBaBcs s kiacudikarii
(elKOBUX HOBUH 1 KJlacu(ikalii map peueHs.

BERT Bce me — HOBa, 1 B MailOyTHOMY MOK€ 3’SBUTHUCA 0arato HOBHX
3actocyBaHb. BERT MoxHa BUKOpUCTOBYBaTH njisi KuUlbKicHOT TopriBii. BERT
MOJKHA 3aCTOCOBYBATH JI0 TIEBHUX JOMEHIB, ajie HaM 3HAJ00JSATHCS TMOIMEPEIHBO
HaBYEHI MOJICII 1151 KOHKpeTHoro pomeny [30].

BERT nanuxuyB Ha cTBopeHHs 0aratbox BapianTiB: ROBERTa, XLNet, MT-
DNN, SpanBERT, VisualBERT, K-BERT, HUBERT Ttomo. /leski BapianTu
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HamararTbes cTucHYTH Mojaenb: TinyBERT, ALERT, DistilBERT Ttomo (puc.
2.10).

Semi-supervised Sequence Learning
context2Vec

ﬁ Pre-trained seq2seq
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KnowBert UNITER By Xiaozhi Wang & Zhengyan Zhang @ THUNLP

Pucynok 2.10 — Bapiantu BERT [30]

[Tonepennbo HaBueH1 Mozeni BERT goctynHi B 1BOX po3Mipax:

baza: 12 mapiB, 768 mpuxoBaHux po3MipiB, 12 TOJOBOK CaMOYBaXKHOCTI,
110M napamertpiB.

Benukwuit: 24 mapu, 1024 npuxoBanux po3mipiB, 16 TOJIOBOK caMOyBaHOCTI,
340M nmapameTpiB.

JI71s1 KOKHOTO 3 MepepaxoBaHUX BUILE 3HaA00mI0Cs 4 TH1 111 HaBYaHHS Ha 4
xmapaux TPU (6a30Buii) a6o 16 xmapaux TPU (Benukwuit).

JUisi momnepeHbOro HaBYaHHS BUKOPHCTOBYBaBCS po3Mip maptii 3 256
nocaioBHocTe. KoxkHa mocmagoBHICTE MicTiiia 512 TokeHiB, ToOTO 128 THCSu
TOKeHiB Ha maptio. Kopmyc mns momepenuboro HaBuanHs BERT wmictur 3,3
Mubsipaa ciiB: 800 minwsiioHiB 3 BooksCorpus 1 2500 minbitoni 3 Wikipedia [35].

BERT € koHuenTyaabHO IPOCTUM 1 EMIIPUYHO MOTYKHUM. BiH oTprMye HOB1
HaWCydYacHIII pe3yibTaTH IJisi OJAUHAMIATHA 3aBIaHb OOpPOOKH MPUPOIHOI MOBH,

Bkimovaroun niasuiieHHs tecty GLUE no 80,4% (7,6% abcotoTHe MOKpaIlEeHHs),
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tounicTb MultiNLI o 86,7 (5,6% abcomtoTHe nokpamieHHs) 1 nutanast SQUAD vI1.1
BiamoBigaroun Ha TecT F1 go 93,2 (1,5% abcoioTHOTO TOKpAaIEeHHS),

NIepEeBEPINYIOYH MMOKa3HUKH JroanHu Ha 2,0% (puc. 2.11) [31].

| accessed . account

Pucynok 2.11 — BERT-monens [30]

GPT-2 — une MoBHa Mojenb Ha OCHOBI TpaHcopmaropa TIHOOKOTO
HaBYaHHS 0e3 KOHTpouto, cTBopeHa OpenAl mie B motomy 2019 poky 3 €auHOIO
METOI0 — TMependauuTi HacTymHe cioBo (cnmoBa) y peueHHi. GPT-2 — me
abpesiarypa Big «Generative Pretrained Transformer 2». Monens mMae BIIKpUTHI
BUXIIHMM KOJ 1 HAaBYAE€ThCA Ha OUIbII HIXK 1,5 Mingbsipaax mapameTpiB, 1100
CTBOPUTH HACTYIIHY TOCHIJIOBHICTh TEKCTy JJIi TEBHOTO PEUYEHHA. 3aBIsKH
PI3HOMAHITHOCTI HA0OPY JAHUX, IKM BUKOPUCTOBYETHCS B MPOLIECI HABYAHHS, MU
MOKEMO OTPUMATH aJIeKBATHY T€HEpalil0 TEKCTY IJIsl TEKCTY 3 PI3HUX JOMEHIB.
GPT-2 y 10 pasiB Ginbine mapamerpiB 1 B 10 pasiB Ouible JaHUX, HIXK HOTO
nonepenark GPT [32]

HaBuyaHHs MOBHOT MOJIeT1 Ha BEJIMKOMY Ta pI3HOMaHITHOMY Ha0Opi JaHUX:
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—  BUOIp BeO-CTOPIHOK, SIK1 KypyBaau/BiA(pIITPyBaIH JIFOIH;
—  OYMIIEHHS Ta BUAAJICHHS AyOJiKaTiB TEKCTIB, a TAKOXK BUIAAJICHHS BCIiX
nokyMeHTiB Bikinenii, o0 MiHIMi3yBaTH 30irM HaBUAJIBHHUX 1 TECTOBUX HAOOPIB;
—  BUKOPHCTOBYIOUM OTpUMaHHUH HaOip naHux WebText 13 Tpoxu Oibliie
8 MUIBIOHIB JOKYMEHTIB 13 3aransHuM oocsirom 40 I'b tekcry.
Buxopuctanns Bepcii kogyBanns napu OaiitiB (BPE) na piBHi OaiiTiB nms
IpeICTaBICHHS BXITHUX JaHuX [32].
CTBOpEHHA qyKe BEIMKOI MOJeNi Ha ocHOBI TpaHchopmaTopa GPT-2:
—  HaubinbIIa Mojenb BKItodae 1542M mapameTpiB 1 48 miapis;
—  MoJjenb B ocHoBHOMY BianoBigae moaeni OpenAl GPT 3 neBenukumu
MoAH(iKaLisAMU (TOOTO PO3UIMPEHHS CIOBHUKOBOIO 3aacy Ta po3Mipy KOHTEKCTY,

3MiHa iHimiamizaiii Tomo) (puc. 2.12).
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Pucynok 2.12 — Kinbkicts napametpis B GPT-monensix [31]

MoBHI 3aBIaHHs, Taki SIK YUTAHHS, M1JCYMOBYBaHHS Ta MEPEKIIaa, MOXKYTh
BUBYaTUCA 3a jgornoMororww GPT-2 13 HeoOpoOsIeHOTro TEKCTy 0e3 BUKOPHUCTaHHS
HaBYAJIBHUX JIAHUX JIJI1 KOHKPETHOI 00JIacTi.

IcHytoTb OOMEXeHHS, sIKi HEOOXIIHO BpaxoByBaTH Mpu poOOTI 3

TE€HEPYBAaHHIM MPUPOHOI MOBH. lle akTHBHA ramy3b JAOCTIHKEHB, ajie IS Taly3b
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nepedyBae B 3apOJKOBOMY CTaHi, 100 mojonaTu ii oOMexeHHs. OOMeXeHHs
BKJIIOYAIOTh TMOBTOPIOBAHUM TEKCT, HEMPABUJIbHE PO3YMIHHSA BY3bKOTEXHIYHHUX 1
CHeliali30BaHUX T€M 1 HEMPaBUIbHE PO3YMIHHS KOHTEKCTHUX (Ppa3.

Moga Ta JHIBICTHKAa — II€ CKJIaJHa cdepa, sSKa, K MPaBUIo, BUMarae Bijl
JIOJMHU POKIB HABYAHHS Ta JIOCBIy, OO 3pO3yMITH HE JIMIIE 3HAYCHHS CJIiB, ajie
M Te, SIK CKJaJaTHd PEUYCHHS Ta JaBaTH KOHTEKCTyaJbHO 3HAUYYIIl BIiJIMOBIAI Ta
BUKOPUCTOBYBATH BIJMOBIAHUN cieHr. lle TakoX MOXIIMBICTH CTBOPIOBATU
IHOUBIMyabHI Ta MacmTaboBaHI Monedl IS pi3HUX JOMeHiB. [Ipukmamom,
HagaHuM OpenAl, € naBuanHs GPT-2 3a gomomororo HaGopy naHumx Amazon
Reviews, 11100 HaBUUTH MO/JIEITb MTMCATH BIATYKHA HA OCHOBI TAKUX pedeil, IK peUTHUHT

1 kateropis (puc. 2.13) [32].

[T
(" DECODER A
( Feed Forward Neural Network )
Masked Self-Attention
30% 50% 18%
a  robot [ it |
LN ]
DECODER
\ J
<s> a robot must obey the orders given it

Pucynox 2.13 — Moxgens GPT2

XLNet. [Hocmimauku 3 VYwuiBepcutery Kapueri-Memmona ta Google
po3pobunu HOBY Mozenb XLNet nns 3aBnanb oOpoOku mpupoaHoi MoBu (NLP),
TaKUX K PO3YMIHHS MPOYUTAHOTO, KITacu(iKallis TEKCTy, aHalli3 HACTPOiB Ta IHIII.
3aBASKHM MOXIIMBOCTI MOJIENIOBAHHS JBOHAINPABICHUX KOHTEKCTIB IMOMEPEIHE
HABYAHHS Ha OCHOBI 3HATTS IIYMY 3 aBTOKOyBaHHsM, sik BERT, 3a6e3mneuye kpariy

MPOIYKTUBHICTh, HDK MIAXOAW JO TOMEPEIHbOrO HAaBYaHHS, 3aCHOBaHI Ha
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aBTOperpecitHoMy MojentoBaHHI MOBU. OJHAaK, MOKIAJAal0YUCh HA CIIOTBOPEHHS
BXIJIHUX JaHUX 3a jgornoMororo wmacok, BERT HexTye 3alexHICTIO MIK
3aMaCKOBAaHMMH TMO3UIISIMA Ta CTPAXKIA€ BiJ HEBIAMOBITHOCTI MOMEPETHBOTO
HABYaHHS Ta TOYHOTO HAJAIITYBAaHHS. Y CBITIII IIUX IUTIOCIB 1 MIHYCIB IPOTMIOHYETHCS
XLNet, y3araJbHEHHI aBTOPETPECIMHUI METOJ MONEPEAHHOTO HABYAHHS, SIKAU
JI03BOJISIE BUBYATH JBOHANPABJICHI KOHTEKCTH ILISIXOM MaKCHMi3alii O4iKyBaHOI
HMOBIPHOCTI ISl BCIX MEPECTAHOBOK MOPAJIKY (hakTopH3allii Ta J0J1a€ OOMEKECHHS
BERT 3aBasku iioro aBroperpecii popmymtoBanns. Kpim roro, XLNet inTerpye iaei
3 Transformer-XL, Halicy4dacHIIIOi MOJieJl aBTOPErpecii, y MOMepPeIHIO MATOTOBKY.

Emmipuano XLNet nepesepiirye BERT y 20 3aaannsx (puc. 2.14) [33].

mem(®) X 5.3 x5

Factorization order: 1 24223 Factorization order: 4 23212

Pucynok 2.14 — XLNet-moaenn

XLNet BUKOPUCTOBYE OIEpallil0 MEPECTAaHOBKMU TiJ] Yac HaBYaHHS, IO
JI03BOJISIE KOHTEKCTY CKJIAJIATUCS 3 TOKEHIB SIK 3711Ba, TaK 1 CIIpaBa, 3aXOIUTIOI0YN
JIBOHAINPABJICHUN KOHTEKCT, pOOJISTYM MOro y3araJibHEHOI Mojeuio MoBu AR 3

ypaxyBaHHAM mnopsaky. Ilin vac monepennporo nHaBuanHs XLNet npuiimae
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CErMEHTHHI pPEKYpEeHTHHH MeXaHI3M 1 CXeMy BIJHOCHOTO KOJYBaHHS,
3anporioHoBadi B Transformer-XL.

[lo cyri, HOBa WiJdb MOJETIOBAHHS MOBU IE€PECTAHOBOK (JIOJATKOBY
iH(opMaIIito TUB. y CTATT1) AO3BOJISIE CITUIBHO BUKOPUCTOBYBATH MapaMeTPH MOJIEI1
B yCiX mepecTaBieHHX Tmopsakax ¢dakrtopusamii. Ile mae 3mory momem AR
HAJIC)KHUM YUHOM 1 €()eKTUBHO (PIKCYyBaTH JABOHAMPABICHUNA KOHTEKCT, YHUKAIOUN
MPUITYIICHHS HE3aJeKHOCTI Ta PO30DKHOCTI Iepe]; HaBYaHHSAIM 1 TOHKUM
HaJIAIMTYBaHHIM, sskuM 3a3Hae BERT [33].

[TpocTime kaxxyun, X LNet 30epirae opuriHajJbHHUI MOPSAIOK MOCIIII0BHOCTI,
BUKOPHCTOBYE MO3HUIIIIHE KOTyBaHHS Ta MOKJIAJAETHCS Ha CIEiaIbHY MacKy yBaru
B Transformers jyisi 1OCATHEHHS 3rafjaHOl MEPECTAHOBKU MOPSAKY (paKkTopu3allli.
[HmMMK  cnoBamu, OpUTiHANBHY apxiTektypy Transformer wmomudikyroTs 1
MOBTOPHO MapaMeTPHU3YIOTh, 00 YHUKHYTH TaKUX MPoOJIeM, K JBO3ZHAUYHICTD LI
Ta HEBIJIMOBIIHICTh MONIEPETHHOTO HAJIAIIITYBAHHSI.

OcHOBHI 3MIHU BIJIOYBAlOTHCA B IIapax NPUXOBAHOTO IMPEICTABICHHS.
XLNet 6a3yerbcss Ha Transformer-XL, sikuii BHKOPHUCTOBYETHCS SIK OCHOBHA
CTPYKTypa THoOmepeHboro HaB4aHHs. O4yeBUIHO, MO0 3ampoIrOHOBaHa OMEpaIlis
MepPEeCTaHOBKY MpallloBalia, MPOMOHYEThCS KiJTbka MoAU(IKallii, siki 3a0€3MeUy0Th
HaJIe)KHE MOBTOPHE BUKOPUCTAHHS MPUXOBAHUX CTAHIB 13 MOMEPEIHIX CErMEHTIB.
Hesiki inei muzaiiny Bigx BERT Takok BHUKOPHUCTOBYIOTHCS HJii BUKOHAHHS
YaCTKOBOTO IMPOTHO3YBaHHS Ta IMATPUMKH TIEBHUX 3aBlIaHb, SKi CKIAIAIOTHCS 3
KUTBKOX CErMEHTIB, SIK-OT 3alMTaHHsA Ta KOHTEKCTHHM a03all y BIAMOBIAI Ha
3alMTaHHS.

3aBASKA  MOMKJIIMBOCTI  MOJICIIOBAHHS  JBOHANPABICHUX KOHTEKCTIB
NOTIepEe/IHE HAaBYaHHS Ha OCHOBI 3HATTA LIyMy 3 aBTOKOAyBaHHAM, sk BERT,
3abe3reuye Kpaily NpOAyKTUBHICTh, HIK MIAXOJIW 0O MOMNEPEIHHLOTO HaBYaHHS,
3aCHOBaHI Ha aBTOpErpeciiiHoMy MoJeatoBaHHI MOBU. OJHAK, MOKJIAIal0YUCh Ha
CIIOTBOPEHHS BX1JITHUX JAHUX 3a J0NoMOroro Macok, BERT HexTye 3anexHICTIO Mk
3aMacKOBaHMMHM TIO3UIIISIMA Ta CTPaXKJIa€ BiJ HEBIAMOBIIHOCTI TOMNEPEIHHOTO

HaBYaHHS Ta TOYHOTO HAJAITYyBaHHS. Y CBITIl LUX IUIIOCIB 1 MIHYCIB MU
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nporionyeMo XLNet, y3arajipbHeHUN aBTOPErPeCIiiHUN METOJ TOMEPEIHBOTO
HAaBYaHHSA, SKUM J03BOJISIE BUBYATH JIBOHANpPABIEHI KOHTEKCTU HUISIXOM
MakcHUMi3alii O4iKyBaHOI HWMOBIPHOCTI MJii BCIX MEPECTAHOBOK MOPSIKY
dakTopuzanii Ta gonae obmexxenHs BERT 3aBasku #oro aBToperpecii
dopmymoBarHsa. Kpim Toro, XLNet interpye imei 3 Transformer-XL,
HaliCy4yacHIIIO1 MO/IeTi aBTOperpecii, y monepeaHio miarotosky. EMmipuyno XLNet
nepeBepirye BERT y 20 3aBmaHHsX, 4acTo 3 BEJIMKHM BIJPUBOM, 1 JOcsrae
HalCydJacHIMUX pe3ybTaTiB y 18 3aBmaHHAX, BKIIOYAIOYH BIAMOBIII HA 3aITUTAHHS,

BHCHOBOK TPUPOIHOT MOBH, aHaJIi3 HACTPOIB 1 paH)XyBaHHs JOKYMEHTIB (puc. 2.15)

[33].
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Pucynok 2.15 — XLNet-moenn

GPT-3 — 11e «renepaTuBHUM MONEPEeTHHO HABYCHHA TpaHC(HOPMATOPY, KU
€ 3-10 Bepciero Ta oHoBlIeHOO Bepciero GPT-2. Bepcis 3 BuBoauth monens GPT Ha
aOCOJIIOTHO HOBUU PiBE€Hb, OCKIJILKM BOHA HaBYEHa KOJIOCATbHUM 175 Minbsipaam
napameTpis (1o B 10 pasiB nmepepuiitye po3mip ii monepeannka GPT-2). GPT-3 6ys
HaBUYEHWH Ha HAOOP1 JAHUX 3 BIAKPUTUM KOAOM mia Ha3Boto « Common Crawl » Ta

iHmmx Texcrax 3 OpenAl, Takux sk 3anucu y Bikinenii [32].
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GPT-3 OyB cTBOpeHnuid, mo6 Oytu HamidHimmM, HDK GPT-2, ockiabku BiH
3MaTHUN 00po0sATH Ounbiie HimeBux TeM. Bimomo, mo GPT-2 Mae HHM3bKY
MIPOTYKTUBHICTH, KOJIM HOMY JTaBaJI 3aBJaHHS B TAKUX CTICIIaII30BaHUX 00JIaCTSX,
K My3uKka Ta onoBigaHHs. GPT-3 tenep Moke MiTH J1aji 3 TAKUMU 3aBIaHHSIMHU, SIK
BIJIMTOBI/II HA 3alTUTAaHHs, HAIMMCAHHS €CE, y3araJIbHeHHs TEKCTY, MOBHUH TEePEKIIa
1 TeHepallisi KOMI FOTEPHOTO KOy .

JloBruit yac 6arato mporpamicTiB XBIJIFOBAIUCS 4Yepe3 Te, M0 iX 3aMIHATh
IMITYYHUM IHTEJIEKTOM, 1 TEHep, CXOXKe, 1€ CTaHEe PEalbHICTIO. Y MIpy TOro, K
rbOoKi ¢helKoBl BiIeO HAOUPAIOTh MOMYJIIPHOCTI, MOBA M TEKCT TaKOXK KEPYIOThCS
LI, mo6 imityBatn mroaed. HeBmoB3li mijg yac po3MOBH MO TelepoHY YU
CHUIKyBaHHA B [HTepHeTI (Hanmpukiaja, y nmporpamax sl yaTty) MOxe OyTH BaXKKO
BU3HAYHUTH, YU PO3MOBJISIETE B 3 PEATHHOIO JIFOIMHOIO UM 31 IITYYHUM 1HTEJIEKTOM.
[32].

GPT-3 mae Taky camy apxiTeKTypy Ha OCHOBI yBary, 1o it GPT-2 (puc. 2.16).

12x —

vl

Feed Forward

24x —

vl

Feed Forward

96 x —

Text Task Text Task Text Task
Prediction | Classifier Prediction | Classifier Prediction | Classifier
Layer Norm Layer Norm Layer Norm

vl

Feed Forward

Layer Norm Layer Norm Layer Norm
Masked Multi Masked Multi Masked Multi
Self Attention Self Attention Self Attention

Text & Position Embed Text & Position Embed Text & Position Embed

Pucynok 2.16 — Mougens GPT-3 [32]

PalLM. [Jocninauiibka komanaa Google 3poouiia BEUKU BHECOK y pO3POOKY
MonepeaHb0 TMIATOTOBJICHUX MOBHUX Mojened 13 cBoimu Mojaensimu BERT,

ALBERT 1 T5. Onaum 13 ixHiX ocTtaHHiIX BHeckiB € Pathways Language Model
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(PaLM), monens tpanchopmaropa 3 540 MuIbspaamMu MapameTpiB, MO MICTUTH
JUIIe IIUIbHUNA JIeKoJep, HaB4YeHa 3a JornoMoror cuctemu Pathways. Metoro
cuctemu Pathways € oOpKecTpyBaHHS  PO3MOAUICHUX  OOYHCICHb  JUIS
MPUCKOPIOBaYiB. 3 MOro JOMOMOrol KOMaHAa 3MOoria e(peKTUBHO HAaBYUTH OJIHY
Mozaenb Ha Kimbkox momyisix TPU v4. ExkcnepumeHTH 3 COTHAMH 3aBIaHb 13
pPO3YMIHHA MOBU Ta Ii T€HEpyBaHHsS MpoaeMoHCTpyBaiu, o PalLM nocsrae
HalCy4JacHIIIOT MBUIKO/IIT 3a IEKLJIbKA KPOKIB y O1IBIIIOCTI 3aBJaHb 13 IPOPUBHUMU
MOKJIMBOCTSMHM, MPOJEMOHCTPOBAHUMU B PpO3YyMIHHI MOBH, TeHepalii MOBH,
MIpKYBaHHI Ta 3aBJaHHAX, MOB’s3aHUX 13 KojoM. PalLM mpaiitoe HapiBHI 3 TOYHO
HanamroBanuM Codex 12B, BukopucroByroun B 50 pasziB meHiie koay Python s
HABYaHHS, MIATBEPKYIOUHM, IO BEJIMKI MOBHI MOl €()EKTUBHILIE NEPEeAaAt0Th

HaBYaHHS 3 IHIIIMX MOB MPOTrpaMyBaHHsI Ta JaHUX IpUpoaHoi MoBH (puc. 2.17) [33].

Pucynok 2.17 — Mogens PaLM

T5 (Text-to-Text Transfer Transformer) — ciyrye roJJOBHUM YHHOM SIK KOJ
JUTSL BIATBOPEHHSI €KCIIEPUMEHTIB Y JOCIIHDKEHHI MEX TpaHCPEpHOTro HaBYaHHS 3a
JIOTIOMOTO10 YH1(hIKOBAaHOTO TIEPETBOPIOBaYa TEKCTY B TEKCT. JloCHiIHUIIbKA TpyTia
Google mnpomnonye eaunui miaxig mo nepenadi HaBuanHs B NLP 3 metoro
BCTAHOBJICHHSI HOBOTO pIBHA MHCTENTBA B IId Tamdy3i. 3 II€I0 METOK BOHH
MPOIMOHYIOTh po3risiAaTh KoxHy mpobiemy NLP sk mpoOnemy «mepeTBopeHHs
TEKCTY B TEKCT». Taka CTPYKTypa JI03BOJII€E BUKOPHUCTOBYBATH Ty Camy MOJIECIIb,

Ii7b, TPOIEAYPY HaBYaHHS Ta TIPOIEC JEKOMYBaHHS IS PI3HUX 3aBJaHb,
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BKJIIOYAIOYM TIJICYMOBYBAHHS, aHaji3 HACTPOiB, BIAMOBIAI Ha 3amUTaHHS Ta
MaIIMHHANA Tiepeknaz. JloCHiTHUKY Ha3WBalOTh CBOIO MOJETh IMEPETBOPIOBAUEM
nepenavi TeKCTy B TekcT (T5) 1 TpeHyroTh 11 Ha BEIMKOMY MacuBI JaHUX, 310paHuX
3 [HTepHeTY, 11100 OTPUMATH HalCyJacHIII pe3yabTaTH A psaay 3aBaanb NLP [31].

[lepernsiHemo cTpykTypy mozeni TS (puc. 2.18).
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Pucynok 2.18 — Ctpykrypa moxeni TS [31]

CTpykTypa peXUMy € TPOCTO CTaHJAPTHUM TpaHchHOpMaTOpoM Kojiepa-
JeKoJepa.

JIOKyMEHT MICTUTh KiJIbKa BaXKJIMBUX BHECKIB:

— 3a0e3nedYeHHs] BCeOIYHOI TOUKHM 30py Ha Te, Jie 3HaXOAUThCs cdepa
NLP, nocniikyrouu Ta MOPIBHIOIOYH ICHYIOY1 TEXHIKU;

— MPEACTABIIEMO HOBUM TMIIAXiJ 0 mepeHeceHHs HaBuaHHS B NLP,
MIPOTIOHYIOYH PO3TIIAIaTh KOXKHY npooiemy NLP sk 3aBgaHHS 3 TEKCTY B TEKCT;

— MOJIEIb PO3yMi€, sIKI 3aBJIaHHS CJiJ] BUKOHATH, 3aBIAKH Mpedikcy
3aBAaHHS, JOJAHOMY JIO OpWIIHAJIBHOTO BXIJHOTO PEYCHHS (HAMPUKIA,

«MEPEKIACTH 3 aHTJIMCHKOT Ha HIMEIBKY:», «PE3IOMYBATH:»);



47

— MPEICTABIISIEMO Ta BUITYCKAEMO HOBUI HAOIp JaHUX, 1[0 CKIIATAETHCS 3
COTEHb TirabaMT 4YHCTOrO0 aHTJIWCHKOIO TEKCTy, 310paHoro B IHTepHeTI,
Konocaneuuii ynctuii ckanoBanuii kopnyc (C4);

— HaBuyaHHsA Benaukoi (mo 11B mapamerpiB) Mojenai mMiJ Ha3BOKO
«Tpancdopmatop nepenaui Tekcty B TekeT» (TS5) Ha Habopi nanux C4.

Hanpsimku MaitOyTHIX JOCTiIKEHb:

—  JOCHIJKEHHS METOJIB JIOCATHEHHS Kpamioi MNpPOAYKTHUBHOCTI 3
JETICBIITIMHI MOJICTISIMU;

—  BUBYCHHS OUTbII €()eKTUBHUX METO/[IB BUJIYYCHHS 3HAHb;

—  TojaJblIe AOCTIIKEHHSI MOBHO-arHOCTUYHUX MOJIETIEH.

[Tepernsiuemo mozaens TS (puc. 2.19).

[ “translate English to German: That is good.”

"Das ist gut."

“not acceptable"]

“cola sentence: The
course 1is jumping well."

"stsb sentencel: The rhino grazed
on the grass. sentence2: A rhino
is grazing in a field."

"summarize: state authorities
dispatched emergency crews tuesday to
survey the damage after an onslaught

of severe weather in mississippi..”

"six people hospitalized after
a storm in attala county."

Pucynok 2.19 — Mogens TS [31]

Takox moTpi6HO 00paTh 610110TEKH JIJIs1 pOOOTU 3 AHOTYBAHHSIM:

«Bert Extractive Summarizer» — ue TpaHchopmarTop, AKHKH
BUKOPUCTOBYETHCS JiJ1s1 TooAaHHs oOMexeHb RNN Ta IHIIMX HEMPOHHUX Mepex
SK IOBFOCTPOKOBUX 3asIe’kHOCTEH. [le monepenHbo HaBueHa MOICIIb, SIKa IPUPOTHO
nBOHamparicHa. L[fo momepenHbO HaBUEHY MOJEIh MOYXKHA HAJIAINTyBaTH IS
JIETKOTO BUKOHAHHs 3aBnanb NLP, sik 3a3HaueHO, y BUMIA/IKY T1IBEICHHS M1ACYMKIB

[34].
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Ha manuit MomenT BERT BBakaeThbcsi HaWKpaIiow JOCTYITHOK TEXHIKOIO
JUTsT BUKOHAHHA 3aBgadb NLP.

['ooBHMME nIEpEBaramMu €:

— wMogem BERT monepenHbo HaBYeHI Ha BEIMYE3HUMX HabOpax AaHUX,
TOMY TI0J1ajIbIlie HAaBYaHHS HE MOTPiOHE;

—  BIH BHUKOPHCTOBYE TMOTYXHY IUIOCKY apXITEKTypy 3 IIapamu
NEPEeTBOPEHHS pEeYeHb, MO0 OTpUMaTH Halkpaly pe3yiabTaTH MiJ —4ac
y3araJbHCHHS.

BBaxkaeTbcs, 10 MiJICYMKOBI PEUEHHS MPEACTaBISIOTh HaWBaXIJIUBIIII
MOMEHTH JIOKYMEHTA.

Jlist Habopy peuens {sendl,sent2,sent3,...,sentn,} € 1B1 MOKIUBOCTI, TOOTO

yi={0,1}, mo Bkazye, un Oy/ie BUOpaHO KOHKpETHE peueHHs uu Hi (puc. 2.20)

Input Document

Token Embeddings

+

Interval Segment Embeddings

+

Pos ition Embeddings

Summarization layers

Generated s ummary

Pucynok 2.20 — Metoaomoris BERT-moneni [34]
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Byay4un HaBYeHHMM SIK MacKOBaHa MOJEJb, BUXiHI BEKTOPU MO3HAYAIOTHCS
MapKepamu 3aMiCTh peueHb. Ha BiIMiHY BiJl IHIIMX €KCTPAKTUBHUX IT1ICYMKIB, BIH
BUKOPHCTOBYE BOYIOBYBAaHHS JI MO3HAYEHHS PI3HUX PEUEHb 1 Mae JHIIE JIBi
MITKH, a caMe peueHHs A Ta peueHHs B, a He kiibka peueHb. LI BOymoByBaHHS

BIJIMTOBITHO 3MIHEHO JJII CTBOPEHHS HEOOX1JHUX MMiICYMKIB (puc. 2.21).

input Document  @us) {es)
Token Embeddings |r-|\'_':.!1'|| []-'scu‘.l |]—:I:JI1‘:I I-:[:‘-ZJZ}']| |r:|f.':.!1'|| F-iu:ll ]-:s.eu.ll |F[H]ZPI| |E[L'l.!i]| |]"'sl.u|l:| |E.'.g:unl F[H]Z?l
emvedangs LA | (B ] [Ba| B [ B [ [ e | [ B || B | R R R R
position Embeddings | Ey | | B2 || Es || Ea || Es || Ee || Br || Es || Eo || Euo || B || Eac
BERT I
Summarization Lavers

Pucynok 2.22 - Orysin apxiTekTypu Mojeni Bertsum [34]

Bech mpoliec MoKHa pO3IUTMTH Ha KijIbKa eTariB, a came [34]:

—  KOJyBaHHS KUJIbKOX PEU€Hb — Ha IIbOMY KpPOIIl PEYEHHS 3 BXIJTHOTO
JIOKyMEHTa KOAYIOThCS JIJIsl TONepeIHb01 00poOKu. KoKHOMY peueHHIo nepeaye Ter
CLS, a micns weoro — ter SEP. Ter CLS BHKOpUCTOBYETBCS ISl arperyBaHHs
XapaKTEPUCTHK OJIHOTO 200 KUIBKOX PEUCHb;

—  BOyIOBYBaHHsI 1HTEPBAJIbHUX CETMEHTIB — L€ KPOK MpPU3HAYEHUU
JUTSL pO3PI3HEHHS peYeHb y JIOKYMEHTI. PeUeHHSIM MPHUCBOIOETHCSA OJHA 3 MITOK,
PO3TIITHYTUX BUIIIE.

«Transformers» — 11e MojeNb TIMOOKOTO HABUaHHS, MpejcTaByieHa B 2017
poiIi, sika BUKOPUCTOBYETHCS B OCHOBHOMY B 00JIaCTi 0OpOOKH MPUPOIHOI MOBU
(NLP). Sk 1 pekypentHi HeilponHi Mepexi (RNN), Transformers po3poOaeHo s
00pOOKH TOCIIIOBHUX JaHUX, TAaKUX SK IMPUPOJHA MOBA, JJII TaKUX 3aBlaHb, SK

nepeksiaz 1 pestomyBanHs Tekcty. OnHak, Ha BigMmiHy Bi RNN, Transformers He
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BUMarae, o0 MOCIIIOBHI AaHl o0poOisiaucs mo mopsaky. Hampuxnaza, skimo
BXIIHUIMH JaHUMH € PEYCHHS MPHPOJHOI0 MOBOI, Transformers He mOTpiOHO
o0pobsaATH Horo movaTtok mnepen KiHiem. 3aBisgku ik ¢yHkuii Transformer
J03BOJII€E Habarato OuIbINe po3mapanentoBatd, HiXK RNN, 1 ToMy ckopouye 4ac
HaBYAHHS Ta IIMPOKO BUKOPUCTOBYETHCS JIUISI MOJICITFOBaHHS MOBH [35].

Monens Transformer ckiamaeTscs 3 Kojepa Ta JeKoAepa — KOXKEH € CTEKOM
TOTO, II0 MU MOXKEMO Ha3BaTH OJlokamu TpaHchopmaropa. Ll apxitekrypa Oyna
JOLTBHOIO, OCKUTBKU MOJIENTh BUPIIITYBajia MATMHHUM NIEpEKIIa] — mpooseMy, Kou

apXITEKTypH Kojiepa-aeKoaepa Oyau yCHilHUMHA B MUHYJIOMY (puc. 2.23)

S THE TRANSFORMER | am s swdent
2 o

r 2
ENCODER STACK DECODERSTACKI

ENCODER
[ ]
ENCODER
L

(
: (
(

(

(

DECODER
[ ]
DECODER
L

)
):
) f
)
)

[ )
ENCODER
4
ENCODER
L
ENCODER

[ )
DECODER
4
DECODER
L
DECODER

Je  suis étudiant

Pucynok 2.23 — Mogens Transformers [35]

«spaCy» — 0Oe3komToBHa 010/110TeKa 3 BIAKPUTUM KOJOM sl 0OpOOKU
npupoaHoi MoBu Ha Python. Cepen 6e3miui 616;mioTek NLP choromni spaCy cripai
BUJIISIETHCSL cama 1o co6i. L{s 616:mi0Teka € 6araTopyHKIIIOHAIBHOIO Ta THYUYKOIO.
dakTopamu, K1 MPaIOOTh Ha KOPUCTH spaCy, € HaOip QyHKIIIH, K1 BIH POTIOHYE,
MPOCTOTa BUKOPHUCTAHHS Ta TOM ¢akT, mo 010J10TeKa 3aBKAU MiATPUMYETHCS B

aKTyaJbHOMY cTaHi [36].
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Ile oxna 3 nBoX HavnomysspHimux 6i0mioTex a1 NLP, inmor € NLTK.
barati ¢ynkuii, siki mpononye spaCy, poossars oro uyynoBuMm Budopom aiis NLP,
BUJIy4YeHHs 1HGopMallii Ta po3yMiHHS MpupoaHoi MoBH. KirouoBoro mepeBaroro
spaCy € Te, 1110 BiH po3pO0IeHUI JIsi ONTUMATBHOI Ta HaIHHOT pOOOTH 3 BETMKUMHU
oOcsiraMu JaHUX.

[Tepmmm KpokKOM JUIsi TEKCTOBOTO psaka miag 4yac pobotu 31 spaCy €
nepenada ioro B 00’ ekt NLP. Lleit 06’€KkT, 1Mo CcyTi, € KOHBEEPOM KIJILKOX omepariii
HOTIEePEAHBOT OOPOOKHU TEKCTY, Yepes K1 Mae MPONUTH BXiTHUN TEKCTOBHUH PAIOK.

spaCy npeacrasisie KOHIENIiI0 TpyOonpoBoAiB. Konu mpomyckaere TeKCT
yepe3 KOHBEEP, BiH MPOXOAUTH Pi3HI etanu (abo kaHann) 00poOku. Buxia 3 ogHOrO
KpOKYy (200 TpyOu) OIA€THCS B HACTYMHUM KPOK (200 Tpyoy).

spaCy nponoHye 0araTo HaBUEHUX KOHBEEPIB JJIS PI3HUX MOB. SIK MpaBuio,
HAaBUCHW KOHBEEP BKIIIOYAE TETTEp, JICMMATH3aTOpP, CHHTAKCUIHHUMN aHaIi3aTop i

po3Ii3HaBay cyTHOCTeH (puc. 2.24).

| 7Y ETTTTTTT T

Text —»- tagger | parser ner =P

Pucynok 2.24 — Kouseep NLP [36]

Sx MoxHa mobauuTH HA MaNIOHKY Buie, koHBeep NLP wmae kinbka
KOMIIOHEHTIB, TaKuX sIK TOKEHaW3ep, Terrep, mapcep, ner tomo. OTxe, BXITHUN
TEKCTOBHM PSIOK Ma€ MPOUTH Yepe3 ycCi 111 KOMIOHEHTH, MEPII HI’XK MU 3MOKEMO
HaJ] HUM TIPAIFOBATH.

NLTK e mpoBigHoto miatgopMoro ajis cTBOpeHHs mporpaMm Python mis
poOOTH 3 JaHUMU JTFOJICEKOT MOBU. BiH Hajae mpocTi y BUKOPUCTaHHI 1HTEpdeiicu
Jutst O1tbil HIK 50 KOpIyCiB 1 JIGKCUYHUX pecypciB, Takux sik WordNet, a Takox

HaO1p 610;m10TeK 151 00pOOKH TEKCTY s Kiaacugikalli, TokeHi3aii, cpopmyBaHHs
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OCHOBM, TETyBaHHS, CHHTAKCUYHOIO aHali3y Ta CEMaHTUYHOTO MIPKYBaHHS,
000JI0HKM I 1HAYCTpiaibHUX 010moTexk NLP, 1 akTuBHUHN IUCKycCiiHUA dhopyMm
[37].

NLTK Ha3uBawTh «4yJOBUM IHCTPYMEHTOM Il HaBYaHHsS Ta poOOTH B
KOMIT'FOTEpHIA JIIHTBICTUIIl 3 BHUKOpUCTaHHSIM Python» 1 «IMBOBIKHOIO
010110TE€KO0 ISl TPU 3 TPUPOJTHOIO MOBOIOY.

O06pobka npupoiHOT MOBH 3a jaornomoroio Python 3abesneuye npakruunHuii
BCTYN JI0 TIporpamyBaHHs st 00poOku MoBu. Hammmcana tBoprsimu NLTK, BoHa
BEJIC YMTaya Yepe3 OCHOBM HamucaHHd nporpam Ha Python, pobotu 3 xopmycamu,
KaTeropu3allii TeKCTy, aHaI3y JIHTBICTUYHOI CTPYKTYPH TOIIIO.

NLTK o3nauae Natural Language Toolkit. Lle HaGip 010:110TEK 1 IpOrpam Juis
CUMBOJTIYHOTO Ta ctratuctTuyHOro NLP mist anrmiiicekoi MoBu. BiH nmoctaBisieTbes 3
rpadiYHIMHU JIEMOHCTPAIISIMHU Ta 3pa3kaMu ganux [38].

Brnepie no6auusmu cBiT y 2001 porri, NLTK criogiBaeTscs miaTpuMyBaTu
nociipkeHHs Ta HaBuaHHS B NLP Ta iHmmx cdepax, TicHO 1MoB’s3aHuX 13 muM. J1o
HUX BIIHOCSITHCS IITYYHUH IHTEJIEKT, €EMITIPUYHA JIIHTBICTUKA, KOTHITUBHA HayKa,
noIryk iHpopMaliii Ta MallilMHHE HAaBYaHHSI.

[aTerparis nekcuunoro kopmnycy (WordNet, Stopwords To1110), TokeHizaitis,

aHaJji3 HacTpoiB (puc. 2.25).

ROME WAS FOUNDED IN 753BC BY ITS FIRST KING, ROMULUS.

| |

number/date

! adjective
(found)

proper | noun

\vvark
verp v

noun proper

noun

Pucynok 2.25 — Inrerparist aekcuunoro koprmycy NLTK [38]
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Natural Language Toolkit (NLTK) — e naiibiibina 0i0aioTeka 0OpoOKu

MPUPOJIHOI MOBH, siKa TiaTpuMye 6arato MoB. IlopiBHseMo «NLTK» 1 «spaCy» y

tabmmmi 2.1 [38].

Tabmuns 2.1 — TopiBasHES 6106mi0TeK «NLTK) 1 «SpaCy»

Howmep NLTK spaCy

1 NLTK B OCHOBHOMY | spaCy IIPU3HAYCHUN TS
MPU3HAYCHUHN JJI JOCTIKEHb. | BUPOOHUYOTO BUKOPUCTAHHS.

2 NLTK miarpumye 6arato moB. | Hapa3i spaCy Hamae HaBYeHi
KOHBEEPH I 23 MOB 1 HIATPUMYE
moHaJz 66 MOB.

3 NLTK BuxopucroBye miaxig a0 | spaCy  A0TpuMyeTbcsi  00'€KTHO-
00pOoOKH PSAAKIB 1 MA€ MOAYJIBHY | OPIEHTOBAHOTO MiIXOY.
apXITEKTYpY.

4 NLTK Hagmae Benuky KuibKicThb | spaCy BHKOPHUCTOBYE HaWKpaliui
pizaux anroput™miB NLP i, oTxke, | anroputm JUTSE KOHKPETHOT'O
€ KpauuMm Jisd JOCHIKEHHS Ta | 3aBJaHHS. KopucryBauesi HE
CTBOPEHHS IHHOBAIIMHUX | TOTPIOHO BUOUPATH AITOPUTM.
pimens.  KopuctyBau  Moxe
BUOpaTH TEBHUM aNrOpuT™M 3
JTOCTYITHUX BapiaHTIB IS
KOHKPETHOT'O 3aBAaHHS.

) NLTK moxe 6ytu noBuibHIIUM. | spaCy ONTHMI30BaHO TUISL

IIBUIKOCTI.

6 Bona ctBOpena 3a nmonomororo | Bona cTBopeHa 3a  JI0OMOTOIO
Python. Python.

Gensim — wnaitmBuama 0i0gi0TeKa Ui HaBYAHHS BEKTOPHUX BCTaBOK —

Python. OchHoBHi anroputmu B (Gensim BHUKOPHUCTOBYIOTh 3arapToBaHl B 0OSIX,
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BHCOKO OINTHMI30BaH1 Ta po3mnapaineieHi nporeaypu C. Gensim Moxe 00poOasTu
JTIOBOJII BEJIMKI KOPITYCH, BAKOPUCTOBYIOUHU aJTOPUTMHU MMOTOKOBOI Mepeadl JaHUX.
Hemae obmexxenp "HaOlp JaHMX MOBUHEH MOMICTUTHUCS B ONEpaTHBHY Ham'sTh'.
[pairoe Ha Linux, Windows 1 OS X, a Takox Ha Oyb-sKii 1HIIH 11aTdopMi, SKa
niaTpumye Python i NumPy. Gensim € ogniero 3 HaiinockoHamimmx 6i6miorex ML.
CrinpHoTa Gensim Takox MyOJTiKy€e OTNepeHBO MATOTOBIICHI MOACII JTsl TIEBHUX
cdep, sIK-OT MPaBO YM OXOPOHA 37I0pOB’s, uepe3 mpoekT Gensim-data [39].

Gensim — e 6i6mioTeka Python 3 BigkpuTUM BUXiTHUM KOJIOM, SIKY MOKHA
BUKOPUCTOBYBATH JJI1 MOJICJIIOBAHHS TE€M, 1HJEKCYBaHHS IOKYMEHTIB, & TAKOX JIJIs
CXOXOCT1 3 BETMKUMH Koprycamu. AnroputMu Gensim He 3aJieKaTh BiJ] 1aMm’ STl
1010 po3Mipy kopmycy. Bin Takox OyB po3poOJieHHit 1J1sl pO3LIUPEHHS 3 1HIIIUMU
QITOPUTMAMH BEKTOPHOTO MPOCTOPY.

Gensim 3a0e3neuye peanizaiito aaroputMy Word2Vec pazoM 3 nesskumu
IHIMMU  QYHKIISIMH 00poOKK mpupoaHoi MoBu B kiaci Word2Vec. [lapaiite
HOJIMBUMOCS, SIK CTBOPUTH Mozesib Word2Vec 3a nonomororo Gensim.

Word2vec — 1ie iHCTpyMEHT, SIKUi CTBOPIOE BOYIOBYBAHHS CJIiB: HAa OCHOBI
BXIJTHOTO TEKCTy BIH CTBOPUTh BEKTOPHE IMIPEACTABJICHHS KOXXHOTO CIIOBA.
Word2vec cnouarky OyB peanizoBanuii y Google Tomamem MikonoBuM, ane
ChOT'OJIHI MOKHA 3HAWTU 0araTo 1HIIUX peasi3allii.

[ITo6 cTtBOpuTH BOYmoBYyBaHHS ciiB, word2vec Bijg (Gensim BHKOPHCTOBYE
HEUPOHHY MEPEKY 3 OJHUM IPUXOBAHUM IIAPOM. BBEIEHHSIM € KOKHE CII0BO Pa3oM
13 HaJIAIITOBAHUM KOHTEKCTOM (3a3Bu4aii Big 5 1o 10 ciiB). Bu moBMHHI HaBUMTH
IO HEMpPOHHY Mepexy mependayaTH CIOBO 32 MOro KOHTEKCTOM ab0 HaBIaKH
(mepenbavat KOHTEKCT 3a cjioBoM). lle 3anexxuth Bif peXUMy HaBUYaHHsI, ajie
JaBaliTe TPOLTIOCTPYEMO TEPIIMNA MIAXIA: CKaXIMO, Y Bac € CJIOBO «solr»y 31
«introduction to solr», 1 Mu HaMaraeMocs nepeadadYnuTH HOTO 3a JOMOMOTOI TPHOX

HelpoHiB (puc 2.26) [40].
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Pucynok 2.26 — Ilepenbauenns Word2Vec with Gensim

3a pe3ynbTaTOM aHajizy pi3HUX Mojenei Oyno oOpano Tpu NLP-moneni:
BERT, GPT-2 ta XLNet. Tomy mo 3 npeactasienux moaeneit y moaeni GPT-3 e
Bpaxkaroul 3110HOCTI FreHepyBaTH TEKCT, ajie oMy Opakye afeKBaTHOCTI, MPU poOOTI
MO>KHA 3’SICYBaTH, 1110, MOMPH TPAMOTHICTh Ta BIpHY CTHJIICTUKY PEUYEHb, KOHTEKCT
4acTO CIIOTBOPEHUM.

Jlnst po3ropTaHHs SIKUX JOILUIBHO BHUKOpPUCTOBYBaTH O10mioTeku «Bert
Extractive Summarizer», «Transformersy, «spaCy» as npoBeacHHs aeKBaTHOTO

AHOTYBAaHH:.

2.4 BUCHOBKH

VY npaHoMy po3/iii MPOBEACHO OIS JaTaceTy, 3A1MCHEHO PO3BiAyBajIbHUI

aHaji3 mo mapameTpy «3a0pyIHEHHs», a came — MOo0YyJ0BaHO pi3HI rpadiku Mo
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PI3HUM KPUTEPIsM, MIPOBEJECHO BUOIP ONTUMAIbHUX 1H(OPMAIIMHUX TEXHOJIOT1H
JU1s1 POOOTH.

[IpoBeneHo aHali3 Cy4acHMX MOBHHX MOJENEH 1 TEXHOJOTIHA MITy4HOTO
iHTeNneKTy 1 sk ontuMmanbHl BuOpaHo NLP-moneni: BERT, GPT-2, XLNet. Jlnsa
pPO3TOpTaHHS SKHUX JOIUILHO BHUKOpHUCTOBYBaTH OiOmiorekn «Bert Extractive
Summarizer», «Transformers», «spaCy» JuIsi TIpOBEIEHHS  aJeKBaTHOIO

AHOTYBAHH:I.
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3  CTBOPEHHS{ IHTEJEKTYAJIbBHOI IHOOPMAIIIMHOI
TEXHOJIOI'TI ABTOMATHYHOI'O CUHTE3Y AHOTAIIIA 10
MATEPIAJIIB IIPO BOJHI PECYPCU METOJIAMH LITYYHOI'O
THTEJEKTY

3.1 Po3po0JienHs iHpopMamiiHOI TeXHOJIOTII

Jlig modaTky moOyayeMO alropuTM poOOTH IHTEIEKTyalbHOI TEXHOJOTIT

(puc. 3.1).

hJ

JaBaHTaMeHHA
GidnioTex

'

Migkniouenun GinioTex

!

| J8BAHTEKEHHA JaHUX
(TexcTy)

!

CTBODEHHA CNHCKY 3
HOBWM JOErMM GnoKam

!

FPossinysansHWA adania

oygosa NLP-
Mogener

BERT GPT-2

Hi //‘ \ Tax
>a00BNbHA AKICT
nepernAay?

Pucynok 3.1 — Anroput™ poOOTH nporpaMu
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[Ticns mMoOyI0BH aIrOpPUTMY PO3IMOYHEMO HOT0 BUKOHAHHS. [HCTaIFOEMO
HEOOX1/TH1 JJIsI pOOOTH KOMITOHEHTH/010J110TeKH siK1 OyJ1I0 0OpaHO PO3IITIOM BHIIE

(puc. 3.2).

tetime
|I||:|ip install bert-extractive-summarizer==8.7.]

2 Show hidden output

tetime
|I||:| ip install transformers==2.2.8

Show hidden output

<>

tetime
Eh:u ip install spacy==2.8.12

Show hidden output

<>

Pucynok 3.2 — [HCTaISIITi1 KOMIIOHEHTIB

Takox IMIIOPTYeEMO HEOOXIJIHI 1Jis1 poOOTH O1010TEKH, KIIFOUOBOIO 3 SIKUX €

«summarizer» JjIsl CKOpO4YeHHs TeKCTy (aHOTyBaHH:) (puc. 3.3).

import numpy as np
import pandas as pd
import seaborn as sns

import matplotlib
import matplotlib.pyplot as plt

from summarizer import Summarizer, TransformerSummarizer
from sklearn.metrics import accuracy_score

import warnings
warnings.filterwarnings( ignore’)

Pucynok 3.3 — Imnopt 6i01i0TeK
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HactynmHuM KpOKOM 3aBaHTaXMMO TEKCT, SAKUW OyJaeMo aHajizyBaTh Ta
MPOBOJIUTU CyMapa3uHT (aHOTYBaHH:). TekcT OepeMo 3 aHTJIOMOBHOTO csV (ailiny

«water_problem nlp en for Kaggle 100.csv» (puc. 3.4).

# Thanks to https://www.kaggle.com/vbmokin/nlp-for-en-bert-classification-for-water-report
df = pd.read_csv('../input/nlp-reports-news-classification/water_problem_nlp_en_for_Kaggle_168.csv
df = df.fillna(@)

delimiter=";', header=0)

convert_dict = {'text': str,
"env_problems’' : int,
‘pollution’: int,
‘treatment’: int,
‘climate’: int,
‘biomonitoring’: int}

df = df.astype(convert_dict)

df = df[:5]
df
text env_problems pollution treatment climate biomonitoring
0 Inthe Southern Bug basin wastewater is discha.. 1 1 0 0 0
1 This amount is distributed as follows: urban a... 1 1 0 0 0
2 Despite the similar volumes of discharged wast... 1 1 0 0 0
3 They bring 84% of organic pollution 86% of pho.. 1 1 0 0 0
4 The input of the industry is between 7-21% and... 1 1 0 0 0

PucyHok 3.4 — 3aBaHTaXEHHS TEKCTY

I[ani CTBOPHUMO CIIMCOK 3 HOBHM OOBI'MM 6JIOKOM, TOMY IO HaIl TCKCT 6YB

MOoAICHUH Ha PAIKH B csv (aiii (puc. 3.5).

# Creation the list with new long block

max_length = 488 # minimum characters in each block
i=9
bodies = []
while i < len(df):
body = "~

body_empty = True
while (len(body) < max_length) and (1 < len(df)):
if body_empty
body = df.loc[i, text']
body_empty = False
else: body += " " + df.loc[i, text']
1+=1
bodies.append(body)
print(“Length of blocks =", len(body))
print(f"\nNumber of text blocks = {len(bodies)}\n")

print("Text blocks:\n", bodies)

Length of blocks = 418
Length of blocks = 553

Number of text blocks = 2

Text blocks:
['In the Southern Bug basin wastewster is discharged from 341 organized sources (Mep 5). In 2011 (reference year) 211 mln. m3 was discharged in total. This amount is distributed as follows: wrban and
rursl housing wastewater trestment facilities (WWTPs - vodocanals) - 78 mln. m3 (57 wsers) industry - 5@ mln. m3 (79 users) agriculture - %@ mln. m3 (193 users) other users - 1 mln. m3 (12 users) (Pict
ure. 2.1). ', 'Despite the similar volumes of discharged wastewster major part of pollutants comes with communal WWTPs. They bring 84% of organic pollution 88% of phosphate ions and 84% of mineral nitr
ogen 91% of ammonia nitrogen 87% nitrste nitrogen and 79% nitrite nitrogen. The input of the industry is between 7-21% and sgriculture has the lowest impact on water bodies - -6%. OF the 92 urban area

s only 51 localities (S5¥) have centrslized collection of communal waste waters and their monitoring. Among the 2878 villages 6 of them (0.2%) have such a monitoring.']

Pucynox 3.5 — CtBopeHHs 6J10KiIB
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Bxaxxemo MiHIMaIbHy JOBXKHHY TEKCTY 3 aHOTAIE0 B CHUMBOJaX, 1100
OTpUMAaTH TMEeBHY KUIBKICTh 1H(POpMAIIii, a HE BeCh TEKCT UM BEJIUKE 1 HE 3pO3yMisie

ckopoueHHs (puc. 3.6).

min_length_text = 468

Pucynok 3.6 — MiniManbpHa TOBXHUHA

Jlani Hanuiemo KoJ it cymapaiisuary (anotysanss) BERT-moneni, GPT-
2 ta XLNet BukopucTOBYrOUM 0i0mioTeku «Summarizery, «Bert Extractive

Summarizer», «Transformersy, «spaCy» (puc. 3.7 — 3.9).

%Hhtime

bert_summary = []

for 1 in range(len(bodies)):
bert_model = Summarizer()
bert_summary.append( ' .join(bert_model(bodies[i], min_length=min_length_text)))

Pucynok 3.7 — Ilo6ynoBa BERT-moneni

%%htime

gpt_summary = []

for 1 in range(len(bodies)):
GPT2_model = TransformerSummarizer(transformer_type="GPT2", transformer_model_key="gpt2-medium")
gpt_summary.append( ' '.join(GPT2_model(bodies[i], min_length=min_length_text)))

Pucynox 3.8 — [To6ynoBa GPT-2-moneni

%htime

x1net_summary = []

for 1 in range(len(bodies)):
model = TransformerSummarizer(transformer_type="XLNet", transformer_model_key="xlnet-base-cased")
x1lnet_summary.append(’'.join(model(bodies[i], min_length=min_length_text)))

Pucynok 3.9 — Ilo6ynoa XLNet-moneni
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3.2 3acTrocyBaHHs iHpopMaliiiHOI TEXHOJIOTi1

3acTOCOBYEMO MOJENI 3 PO3AUTY 2 10 JaHWX 3 pO3aiTy | Ta meperisgaemMo
pesyabtatu (puc. 3.10 — 3.12). MoxHa 3po0UTH BUCHOBKH, 110 aJI€KBATHICTh BCIX
MoOJeNIeld € OAHAKOBOIO, IO € JOBOJII ITIKABUM Ta JUBHUM PE3yJIbTaTOM, TOMY

CIIpoO0y€EMO TTPOBECTH CHHTE3 1HIIIOTO TEKCTY JUIsl TOYHOCTI TOCITIIPKCHHS.

%htime

print("All Summarizing Results:\n")

for 1 in range(len(bodies)):
print("ORIGINAL TEXT:")
print (bodies[i])
print(“\nBERT Summarizing Result:")
print(bert_summary[i])
print("\nGPT-2 Summarizing Result:")
print(gpt_summary[i])
print("\nXLNet Summarizing Result:")
print(xlnet_summary[i])

print("\n\n")

Pucynok 3.10 — Kox BuBeneHHsI (piHaNBHUX PE3YNbTATIB

ORIGINAL TEXT:

In the Southern Bug basin wastewater is discharged from 341 organized sources (Map
5). In 2011 (reference year) 211 mln. m3 was discharged in total. This amount is di
stributed as follows: urban and rural housing wastewater treatment facilities (WWTP
s - vodocanals) - 70 mln. m3 (57 users) industry - 5@ mln. m3 (79 users) agricultur
e - 99 mln. m3 (193 users) other users - 1 mln. m3 (12 users) (Picture. 2.1).

BERT Summarizing Result:
In the Southern Bug basin wastewater is discharged from 341 organized sources (Map

5).

GPT-2 Summarizing Result:
In the Southern Bug basin wastewater is discharged from 341 organized sources (Map
5).

XLNet Summarizing Result:
In the Southern Bug basin wastewater is discharged from 341 organized sources (Map
5).

Pucynox 3.11 — ®@iHanbH1 pe3ynbpTaTu
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ORIGINAL TEXT:

Despite the similar volumes of discharged wastewater major part of pollutants comes with communal WWTP
s. They bring 84% of organic pollution 86% of phosphate ions and 84% of mineral nitrogen 91% of ammoni
a nitrogen 87% nitrate nitrogen and 79% nitrite nitrogen. The input of the industry is between 7-21% a
nd agriculture has the lowest impact on water bodies - ©-6%. Of the 92 urban areas only 51 localities
(55%) have centralized collection of communal waste waters and their monitoring. Among the 2878 villag
es 6 of them (6.2%) have such a monitoring.

BERT Summarizing Result:

Despite the similar volumes of discharged wastewater major part of pollutants comes with communal WWTP
s. Of the 92 urban areas only 51 localities (55%) have centralized collection of communal waste waters
and their monitoring.

GPT-2 Summarizing Result:

Despite the similar volumes of discharged wastewater major part of pollutants comes with communal WWTP
s. Of the 92 urban areas only 51 localities (55%) have centralized collection of communal waste waters
and their monitoring.

XLNet Summarizing Result:

Despite the similar volumes of discharged wastewater major part of pollutants comes with communal WWTP
s. Of the 92 urban areas only 51 localities (55%) have centralized collection of communal waste waters
and their monitoring.

Pucynox 3.12 — ®@iHanpH1 pe3ynbTaTu

[Ipu cunresi iHmoro Tekcty BERT-Mozenbs oOpana OCHOBHOIO YaCTUHY PO
pe3yJbTaTH MEPEeBIpKU eKoJioriyHoro ctany, a Moaeini GPT-2 ta XLNet ob6panu
pEYEHHS 3 HA3BOIO MICTa, 110 TAKOK MOTJIO O OYTH KIIFOUOBUM B MTEBHUX CUTYAIIIsIX.

ToOTo, ik MOXXHa MOOAYUTH, 3 JTAHUM TEKCTOM OUIBII aJIeKBaTHOIO Oylia
BERT-monenb, Tomy 1mo Hewo Oyno oOpaHO OUIbII y3arajJbHIOIOUHMI TEKCT HIXK

iHmmmu (puc 3.13).

ORIGINAL TEXT:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem

s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. As a result, 185 water bodies were delineated in the Southern Bug basin. The following key pre
ssures on status of water bodies were identified: erganic and nutrient pollutien, hydromorpholegical changes and pellution by prior
ity and priority hazardous substances. According to the results of the conducted assessment of the ecological status, one can say t
hat upper reaches of Southern Bug are in bad condition. Upstream Ladyzhin water reservoir, only near village Lavrovka, the good eco
logical status was identified, at the same time ecclogical status assessed for all delineated water bodies in the upper reaches var
ied from moderate to bad. In the Ladyzhin water reservoir due to a large volume and discharge of warmed waters, biological processe
s are intensified and habitat and biodiversity grows. Ecological status of this water body is defined as good. From lower reaches o
T Ladyzhin hydrostation to upper reaches of Olexandrivsk water reservoir, biological communities are very diverse due to conditions
of the interchange of rapids and pools, higher flow velocity and water oxygenation. Ecological status of the water bodies here is u
sually good.

BERT Summarizing Result:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem

s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. According to the results of the conducted assessment of the ecological status, one can say tha
t upper reaches of Southern Bug are in bad condition.

GPT-2 Summarizing Result:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem
s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. In the Ladyzhin water reservoir due to a large volume and discharge of warmed waters, biclogic
al processes are intensified and habitat and biodiversity grows.

XLNet Summarizing Result:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem

s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. In the Ladyzhin water reservoir due to a large volume and discharge of warmed waters, biclogic
al processes are intensified and habitat and biodiversity grows.

Pucynok 3.13 — AHOTyBaHHS TEKCTY
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Takox mpoBeneMo aHOTYBaHHS TEKCTY 3 po3auty 1.3. 3aBaHTaXXHUMO TEKCT B
cepenosuiie Kaggle Ta 3amyctumMo npoiiec cymapaiizunry (aHotyBanHs) (puc. 3.14,
3.15).

ORIGINAL TEXT:

The degree of connectivity of the population to WWTPs varies widely - from 1
1% to 95%. The maximum rate is observed in Pivdennoukrainsk. In large cities
with EH close or greater than 100000 EH connection to sewers ranges 85-92 8
0% in towns usually no more than 30% in rural settlements. Due to lack of da
ta no accurate estimates can be given. Based on expert judgment taking that
average degree of connectivity of the urban population to WWTPs is approxima
tely 80%. The total load of inorganic compounds of nitrogen produced in 2011
at wastewater facilities with >2000 was more than 488 tons and their spatial
distribution. The obtained results show that the main part (77%) of inorgani
¢ nitrogen comes to waste waters from three the biggest oblast centers Bh™ V
innitsya Khmelnitsky and Kirogovrad. The majority of the wastewater treatmen
t facilities in the Southern Bug basin are equipped with the facilities for
biological treatment of wastewaters. This method allows extracting only a pa
rt of pollutants containing nitro en and phosphorus. Technologies of deep ex
traction of these compounds are not used in Ukraine due to their high cost.
The existing wastewater treatment facilities were constructed during the Sov
iet time they are physically and technologically outdated they work ineffici
ently. Very often the volumes of wastewater exceed designed values which lea
d to additional pollution. Most of wastewater treatment facilities require u
rgent modernization and reconstruction. According to the obtained data waste
water facilities with the lowest efficiency regarding Ninorg treatment are i
n Vatutino Tulchin Bashtanka Smoline settlements. Wastewater facilities of t
he large cities ( > 100000) namely Kirovograd Vinnitsya Khmelnitsky also wor
k ineffectively and lead to increased contains of nitrogen in the surface wa
ters.

Pucynox 3.14 — OpuriHanbHUM TEKCT 3 (aiimy

BERT Summarizing Result:

The degree of connectivity of the population to WWTPs varies widely - from 11% to 95%. Based on expe
rt judgment taking that average degree of connectivity of the urban population to WWTPs is approxima
tely 80%. Technologies of deep extraction of these compounds are not used in Ukraine due to their hi
gh cost. According to the obtained data wastewater facilities with the lowest efficiency regarding N
inorg treatment are in Vatutino Tulchin Bashtanka Smoline settlements.

GPT-2 Summarizing Result:

The degree of connectivity of the population to WWTPs varies widely - from 11% to 95%. Very often th
e volumes of wastewater exceed designed values which lead to additional pollution. Wastewater facili
ties of the large cities ( > 120000) namely Kirovograd Vinnitsya Khmelnitsky also work ineffectively
and lead to increased contains of nitrogen in the surface waters.

XLNet Summarizing Result:

The degree of connectivity of the population to WWTPs varies widely - from 11% to 95%. Based on expe
rt judgment taking that average degree of connectivity of the urban population to WWTPs is approxima
tely 80%. Very often the volumes of wastewater exceed designed values which lead to additional pollu
tion. Wastewater facilities of the large cities ( > 122000) namely Kirovograd Vinnitsya Khmelnitsky
also work ineffectively and lead to increased contains of nitrogen in the surface waters.

Pucynok 3.15 — Pe3ynbratu aHOTYBaHHS
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3 JaHUM TEKCTOM CHTYyallis BUSBWJIACH HAMIIIKABINIOW, TOMY IO BCl TpHU
METOJM aHOTYBAaHHS TMOKa3alM PI3HUN pe3yJabTaT 1 MEPEUYUTaBIIN BCE, MOXKHA
3poOUTH BUCHOBKH, IO BC1 3 MOJIEII PO3MOYaIu OJTHAKOBO, ajie naimi moaeni BERT
ta XLNet 0Opaiu 3a BaXXJIMBIIIE PEYCHHS 3 JYMKOIO €KCIIEPTHOI OLIIHKH, a MOJICIb
GPT-2 pedennst 3 3HAaUCHHSIM MPO MEPEBUINECHHS OOCSTIB CTIYHUX BOJI, II€ XK Came
nam mokaszana 1 XLNet-moxens. 3akiHueHHsSM aHoTyBaHHS B mojeni BERT e
MIJICYMOK OTPUMAHMX JaHUX 3 HaillHwxk4or edektuBHicTio, GPT-2 ta XLNet
oOpanu pedeHHs cxoxe 3a iHpopmariiiaum cercom 1o oopana BERT-monens, ane
€ MCHII y3araJIbHIOIYMM. XO04Ya BOHO TaKOX Ma€ Ha3BU HACEJICHMX ITyHKTIB 1
M1JIBOJIUTH MIEBHUM ITIICYMOK.

Toxx MOXHa 3pOOWTH BHUCHOBOK, IO 3 JaHUM TEKCTOM aHOTYBaHHS OyII0
MPOBEJICHO YCIIIHO 1 Halkpamow cebe mnoka3ana BERT-momens, sk 1 3
nonepeaHiM TekcToM. BoHa oOpasna 011kl 3arajibHi pEUCHHS, SK1, Ha ii TyMKY, €

OUIbIII aJIEKBATHUMHU YCbOMY TEKCTY.

Ta6nuns 3.1 — Pe3ynbTaTi AOCIIIKEHHS

Tekct Nel Texct Neo2 Tekct Ne3

Monens

Yac | Pesynbrar Yac Pesynprar Yac Pesynprar

BERT | 38,4c | Tapuuit 39,5 ¢ | Haiikpammit | 42,8 ¢ | Halikpamuii
GPT-2 | 459c | Tapuuii 442 c ["apuuii 61 c ["apuuii
XLNet | 14,7 c | Tapuwit 134 ¢ [Mapuauit 18,1 ¢ lapnauit

3.3 BucHoBKkHn

B nmanomy po3gim  Oyno po3poOieHo iH(pOpMaIiifHy TEXHOJOTIO,
noOy0BaHO Ta OMUCAHO AITOPUTM POOOTH MPOTpaMu, 3aBaHTAKEHO BC1 HEOOX1IHI
010s110TEKM Ta TEKCT, MoOynoBaHo NLP-Mozeni, mpoBeieHO TeCTyBaHHS CUCTEMH Ha

PI3HHMX TEKCTOBHUX JAHUX 3 1H(POPMAIIIE€I0 TTPO BOJIHI PECYPCH, Ta BU3HAYEHO IO X
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aJIeKBaTHICTb € OJIHAKOBOIO, 3a TEBHUMHU BHUHSTKAMM, JE€TAJbHIIIE MOXHA
MepPEerITHYTH pe3yIbTaT o0y 10BU Mojiesiel B Tadmuil 3.1,

SIKo 3poOuTH 3arayibHi MiACYMKH POOOTH BCIX TPbOX MOJEIEH 3 TpboMa
TEKCTaMM, TO HAWKpaIllOI0 IO aJeKBATHOCTI Il aHOTyBaHHA TekcTty € BERT-
MO/IeJIb, BOHA X € CEPEIHBOIO N0 Yacy poOOTH, HANBUALIOKW BusBmiIach X LNet-
MOJieb, X04a il pe3yJbTaTH BUSBWIMCH TPIIIKU TIPIIMMHU, HDK B MEPIIOi, aje

BIIHOCHO Kpamumu Hixk B GPT-2.



66

4 EKOHOMIYHA YACTHUHA

4.1 KomepuiiiHuii Ta TeXHOJOrIYHMIA AayIUT HAYKOBO-TEeXHIYHOI

PO3poOKHU

MeTo1o 1aHOrO pO3/Ty € MPOBEACHHS TEXHOJOTIYHOTO ayAuTy, B JaHOMY
BUMAAKYy HOBOI 1H(pOpMaIIHHOI IHTEJIEKTyajJbHa TEXHOJOrll aBTOMAaTHYHOTO
CUHTE3y aHOTallli J0 MaTepialiiB Mpo BoAHI pecypcu. OcoOIuBICTIO PO3POOKH €
MIJBUIIICHHS aJICKBAaTHOCTI aHOTAIlli TEKCTOBUM MaTepiajaM IpO BOJHI PEeCypCH,
SKi CHHTE3YIOThCS aBTOMAaTUYHO 3 BUKOPHCTAHHIM METOIIB IMITYYHOTO 1HTEIICKTY.
Jlana po3poOka € akTyaJbHOI0, TOMY 110 €KOHOMIsS 4acy B 21 cTtopiydi € JOBOJI
aKTyaJbHOIO TTPOOJIEMOI0, JaHa CUCTEMA JJO3BOJUTh pOOUTH aBTOMATHUYHI aHOTAIlll
JI0 MaTepiajiB MPO BOJHI PECYPCH Ta EKOHOMHTH JIFOJICHKHIT Yac.

Ananorom Moxe OyTu summary-tool, BapticTio 150000 rpH. Ane maHwmii
aHajor OyJe Opl€eHTOBaHUM Ha OyAb-SKMI TEKCT, a Halla CUCTEMa Ha TEKCT 3
1H(OopMaIIi€ro PO BOJHI PECYPCH.

Jl7is IpoBEACHHA KOMEPIIHHOTO Ta TEXHOJIOTIYHOTO ayauTy 3aTy4aroTh HE
MeHIIEe 3-X He3alekHUX ekcnepTiB. OIIHIOBAHHS HAayKOBO-TEXHIYHOIO PIBHSA
po3po0KKM Ta T KOMEPILIMHOrO MOTEHINATy PEKOMEHAYEThCS 3IIMCHIOBATH 13
3aCTOCYBaHHSAM I1’ATUOAIBHOI CUCTEMH OILIHIOBAHHS 3a 12-mMa KpUTEpiiMH, Y

BIANIOBIAHOCTI 13 Ta0:1. 4.1 [42].
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Tabmumsn 4.1 — PexoMeHIoBaHI KpuUTepii OI[IHIOBaHHS KOMEPIIHHOTO
MOTEHIIIATY PO3POOKH Ta X MOXKJIMBa OaJlbHA OIlIHKA
banu (3a 5-Tr GaTbHOTO MITKAJIO0)
Kpu 0 1 2 3 4
Te-
pii
Texuiyna 311HCHEHHICT KOHIIEIIT
1 | HocroBipHicts | Konmnenris Konnermist  |Konmemnris [lepeBipeno
KOHIICTINi HEe |MiATBEppKEHA |IiATBEpKEHA |[IIepeBipeHa npare3aar-
HIATBEPAKEHA |€KCIIEPTHUMH | pO3paxyHKaMHM [Ha MTPaKTHUIIL HICTh
BUCHOBKaMH MIPOJYKTY B
peaTbHuX
yMOBax
PuHKOBI iepeBaru
2 barato Maio Kinska Onun ananor | [Ipoaykt He
aHaJIOTIB HAa |aHAJIOTIB Ha AHAJIOTIB HAa |HA BEITUKOMY Mae
MajJiOMy PUHKY |MajlOMy PUHKY | BEJIMKOMY |pUHKY aHaJIOT1B Ha
PUHKY BEJITMKOMY
PUHKY
3 [ina [ina [ina [ina [ina
MPOIYKTY  |TPOAYKTY NPOAYKTY  |IPOIYKTY POAYKTY
3HAYHO BUIIA |10 BUINA 32 | MPUOJM3HO |ACIIO HUKYE 3HAYHO
3a [IHA [[IHY aHAJIOT1B JIOPIBHIOE 3@ IIHU HIDKYE 3a
aHaJIOT1B iHaM aHAJIOT1B IHA
aHaJIOT1B aHaJIOT1B
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banu (3a 5-T1 GaJIbHOIO IKAJIOH0)

Kpu 0 1 2 3 4
-T€
pii
PunkoBi epeBaru
4 Texnmiyni ta | Texuiuni Ta | Texwiuni Ta | Texmiuni Ta | TexHiuHI
CIIO>KMBY1 CIIO>KMBY1 CIIO’KHMBYI CIIO>KHMBYI Ta
BJIACTHBOCTI | BIACTUBOCTI | BIACTHBOCTI | BIACTUBOCTI | CIIOXKHBYI
IPOIYKTY MPOJYKTY MPOJYKTY HA | IPOYKTY BJIa-
3HAYHO TipIll, | TPOXM Tipuii, | piBHI TPOXH Kpallli, | CTUBOCTI
HIX B HIX B aHa- aHaJIoT1B HIX B aHa- POIYKTY
aHaJIoT1B JIOT1B JIOT1B 3HA4YHO
Kpallli, HIX
B QHAJIOTIB
5 Excrimyaram | Exkcrimyarami | Excromyatami | Excrimyarani | ExkcrutyaTa
WHI BUTpAaTU | iHI BUTpaTH | WHI BUTpaTH | WHI BUTpATH | LiiHI
3HAYHO BHII, | JEIO BUIIII, Ha piBHI TPOXH HHJKYI, | BUTpaTH
HIX B HIX B EKCILTya- HIX B 3HA4YHO
aHaJIOT1B aHaJIOT1B TaI[IMHUX BU- | aHAJIOTIB HIDKY1, HIXK
TpaT aHaJIOTiB B QHAJIOTIB
PUHKOBI nepcieKTUBU
6 Punox mamuii | Punoxk Cepenniii | Benukuit Benuknit
1 HE Mae Majui, ane PUHOK CTaOLTHHUIM PHUHOK 3
MO3UTUBHOI | Ma€ MO3H- 3 PUHOK TTO3UTHUBHO
IMHAMIKH TUBHY [MO3UTHUBHOIO O JTUHAMI-
TUHAMIKY JTMHAMIKOIO KOIO
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banu (3a 5-Ti GAJIBHOIO IIKAJIOK0)

Kpu 0 1 2 3 4
-Te
pii
PUHKOBI IEPCIIEKTUBHU
7 | AkTuBHa AKTHBHa [Tomipua Hesnauna | KonkypeHTIiB
KOHKYPCHIIISI| KOHKYPEHIlSI | KOHKYPEHINS | KOHKYpEHIIis HEeMae
BEJTUKHAX
KOMIIaH1i Ha
PUHKY
IIpakTnuna 301MCHEHHICTD
8| Bincyrni | HeoOxigHo Ha-| HeoOximHe HeoOximue € daxisui 3
daxiBiii 5K 3 nMaru HE3HAYHE HE3HAYHE MIATaHb SIK 3
TeXHIYHOI, | (axiBIiB abo HaBYaHHS HaBYaHHSA TEXHIYHOT,
TakK 1 3 KO- BUTPAYATH daxiBiiB Ta GbaxiBIiB TakK 13
MEpIIIHHOI | 3HAYHI KOIITH | 301IbIICHHS KOMEPIIHHO1
peamizauii | Ta 4ac Ha Ha- iX mrary peamizanii iaei
11el BYAHHS
HasBHUX
(axiBiiB
9| IlotpiGHi [ToTpiOHi [ToTpi0H1 [ToTpiOHi He notpe0ye
3HAYHI He3HauH1 (i- 3HAYHI HE3HaYH1 J0IATKOBOTO
¢binaHCOBI HAHCOBI ¢binaHCOBI ¢dinancoBi | (diHaHCYBaHHS
pecypcH, sKi pecypcu. pecypcHu. pecypcH.
BIJICYTHI. Jxepena Jlxepena ¢i- | Jxepena ¢i-
Ixepena ¢i- | dhiHaHCYBaHHS | HAHCYBAHHS € | HAHCYBaHHS
HAaHCYBAaHHS BIJICYTHI €
171€1 BiACYTHI
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banu (3a 5-T1 GaJIbHOO IIKAJIOH0)

Kpu 0 1 2 3 4
-Te
piit
[IpakTruHa 3711ICHEHHICTh
10 | HeoOxinna [ToTpibHi [ToTpi6Hi [ToTpi6Hi Bci
po3poOka | maTepiaiu, o JIOpOTi JOCSDKHI Ta | Marepianu
HOBHUX BU- Matepiajiu JIEIIEBI IS
MarepiaigiB | KOPUCTOBYIOTh- Marepiaayd | peamizanii
cay 171ei Bijgomi
BIliICbKOBO- Ta JaBHO BU-
MIPOMHCIIOBOMY KOPHUCTOBY-
KOMILJIEKCI I0TbCA Y
BHPO-
OHHUIITBI
11 Tepmin Tepmin TepMmin TepMmin Tepmin
peamizamii | peam3ariiigei | peamizamii peamzanii | peam3ari
1€l OLIBIIINIA 32 5 11ei Big 3-X | 1mel MeHIIe | 1ael MEeHIle
OunblInii 3a | pokiB. TepmiH 70 5-TH 3-X POKIiB. 3-X POKIiB.
10 pokiB okymHocTi | pokiB. Tepmin| Tepmin Tepmin
IHBECTHI1I OKYITHOCTI OKYMHOCTI | OKYIHOCTI
outerze 10-tn 1HBECTHIIHI IHBECTHUILN | 1HBECTHULIH
POKIB oubire 5-ti | Big 3-x 10 5- | MeHme 3-x
POKIB TH POKIB POKIB
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banu (3a 5-T1 GaJIbHOIO IIKAJIOH0)

Kpu 0 1 2 3 4
-T€
pii
[TpakTuHa 311HCHEHHICTh
12 | HeoOxinna Heobximno [Iponenypa | Heobximno | Biacyrai
po3pobOKa OTpUMaHHS OTPUMAaHHS | TUIbKH IMOBI- | OyIab-sKi
periame- BEJIUKOT JO3BUTBHUX | JIOMJICHHS | perjameH-
HTHHUX KIJIBKOCTI JOKYMEHTIB | BIJTIOBITHUM THI1
JOKYMEHTIB JO3BUIBHUX JUTSL OpraHam Inpo | 0OMeKeHHs
Ta OTPHU- JOKYMEHTIB Ha | BAPOOHMIITBA BHPO- Ha BUPOO-
MaHHS BUPOOHUIITBO | Ta peaiizalii | OHUIITBO Ta | HHIITBO Ta
BEJIUKOT Ta peanizailiio MPOAYKTY peanizaiiio | peani3aiiio
KUTBKOCT1 | MPOIYKTY, IO BHUMarae OPOJAYKTY | TPOIYKTY
JO3BUILHUX | BUMAarae€ 3Hau- | HE3HAUYHUX
JOKYMEHTIB | HUX KOIITIB Ta KOIIITIB Ta
Ha BU- qacy qacy
POOHUIITBO
Ta
peani3altito

MIPOJYKTY




VYc¢i 1ani o KO)XKHOMY MapaMeTpy 3aHECeHO B TaOIuIlo 4.2.
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Tabmurs 4.2 — Pe3ynbTaTi OIIHIOBAHHS KOMEPIIIHOTO MOTEHIIIaTy PO3pOOKH

ITIb excnieptiB

cyma OamiB

Kputepii omiHtoBaHHs JlonyxoB B.JI. | [Taciuntok JI.B. | Pageuskuii O.B.
banu, BucTaBIIeHI eKCIepTaMH:

Texniuna 3M1MCHEHHICTD
KOHILIENIT 4 4 4
HasiBHiCTB aHaI0TIB Ha
PUHKY 4 4 4
I{iHOBa moTiTHKA 4 4 4
TexHiuH1 Ta CIIOKHUBY1
BJIACTUBOCTI BUPOOY 4 3 4
Excmutyarariiiini BuTpaTu 4 4 3
Punok 30yTy 4 3 4
KoHKypeHTOCTIPOMOXKHICTh 3 4 3
daxiB1l 3 TEXHIYHOI 1
KOMEPIIIHHOT peaizarlii 3 3 2
dinaHCcyBaHHSA 4 4 3
MarepianbHO-TeXHIYHA
0aza 3 3 3
Tepmin peanizariii iaei 4 4 4
CyrmpoBijiHa TOKYMEHTAITIS 2 3 4
Cyma 43 43 42
CepennboapudmeTnuna

(43+43+42) | 3 = 42,67
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3a manumMu Tabmumi 4.2 MOXKHA 3pOOMTH BHCHOBOK IIOJIO PIBHS

KOMEPIIHHOTO MOTEHIlany AJaHo1 po3poOKu. JIJIsi IbOTo MOIIJIBHO CKOPUCTATUCH

PCKOMEH/IaIisIMH, HaBeIeCHUMH B Ta0mi 4.3 [42].

Tabmuis 4.3 - PiBHI KOMEpILIHHOTO MOTEHITIATY PO3POOKH

CepennpoapudmMeTnaHa cyma OaiB,

PiBeHb KOMEpIIiITHOrO OTEHIIIATY

pO3paxoBaHa Ha OCHOBI BUCHOBKIB PO3pOOKH

eKCIIepTiB
0-10 Husbkuii
11-20 Hrxde cepeaabporo
21-30 Cepenniii
31-40 Bue cepenaboro
41-48 Bucoxwuit

Ax BUAHO 3 TaOUIl, PIBEHbh KOMEPIIHHOTO IMOTEHIAIy PO3p0OIIOBaHOIO

HOBOTO MPOrPaMHOIO MPOJAYKTY € BHCOKHM, IO JIOCSATAEThCS 33 PAXYHOK

IJIBUIIICHHS aJICKBATHOCTI aHOTAIlli TEKCTOBHUM MaTepiajaM Ipo BOJHI PEeCypcCH,

K1 CHUHTC3YIOTbCA aBTOMATHUYHO 3 BUKOPUCTAHHSAM MeTOI[iB ITY4YHOI'O iHTCHCKTy.

JlaHa po3poOka € akTyaJibHOIO, TOMY I1I0 €KOHOMIS 4yacy B 21 cTopiuyl € JA0BOJII

aKTyaJbHOIO ITPoOJIEMOI0, JaHa CHUCTEMa JO3BOJUTh pOOUTH aBTOMATHYHI aHOTAIil

JI0 MaTepiajiB PO BOJHI PECYPCU TaK EKOHOMUTH JIOACHKUIA Yyac.

HaykoBa HOBHM3HaA mojsirae B TOMY, IO JicTaja MOJAJBIINN PO3BUTOK

IHTeJIeKTyalIbHa 1H(hOpMAaIliiiHa TEXHOJIOTI aBTOMATUYHOTO CUHTE3Yy aHOTaIlll 10

MaTepiajliB MpO BOJHI PECYpCH 3a PAaXyHOK MIJABUIIECHHS aJ€KBAaTHOCTI IIHMX

aHOTAIlIil.
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4.2 IIporHo3yBaHHsi BHTPAT HAa BHUKOHAHHS HAYKOBO-IOCJIIHOI

(I0CTITHO-KOHCTPYKTOPCHKOI) podoTH

1. OcHoBHa 3apo0iTHAa MIaTa PO3POOHUKIB.

OcHoBHa 3ap00iTHA MJIaTa PO3PAXOBYETHCS 32 (OPMYIIOI0:
M
3, =—-t, 4.1)
TP

ne M — MiCSlUHHIA TOCaZA0BHI OKJIaJl KOHKPETHOTO pO3pOOHHKA (IOCTIAHUKA), TPH;
T, — uncno pobounx AHIB 3a MicsIb, 21 THIB;
t — yncno HIB poOOTH PO3POOHUKA (JOCIITHUKA).

Pe3ynbpraTu po3paxyHkiB 3BeeMO 10 Tabaui 4.4.

Tabmuus 4.4 — OcHoBHa 3apo0iTHA IJ1aTa pO3pOOHUKIB

HaiimenyBanus | MicsauHuid Ormnara 3a Yucno nHiB | BurpaTtu Ha
nocaau MOCa0BUI poOoumii poboTHn 3apo0ITHY
OKJIaJ, TPH. JI€Hb, TPH. 1aTy, TpH.
KepiBuuk 41000 1952,38 33 64428,571
POEKTY
[Iporpamict 35000 1666,67 33 55000,000
Bcrworo 119428,57

Tak sk B JaHOMY BHIAQAKy pPO3POOISIETHCS MPOTPAMHUNA MPOIYKT, TO
PO3pOOHUK BUCTYIA€ OJHOYACHO 1 OCHOBHUM POOITHHUKOM, 1 TECTYyBaJbHUKOM
PO3pO0IIOBAHOTO MPOTPAMHOTO TPOYKTY.

2. Po3paxyHOK 10AaTKOBOI 3apO0ITHO1 TIATH PO3POOHUKIB.

JlonaTkoBy 3apoOITHY IUIATy IPUIHSATO pO3paxoByBaTu sk 14 % BiJ OCHOBHOI

3ap0OITHOI MJIaTH PO3POOHUKIB Ta POOITHUKIB:
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3.=30- 14 %/ 100 % (4.2)
3. = (119428,57 - 14 %/ 100 % ) = 16720,00 (rpH).

3rifHO [AII0YOTO 3aKOHOJABCTBa HAapaxyBaHHS Ha 3apo0iTHY IuIaTy

CKJIaatoTh 22 % BiJl CyYMH OCHOBHOI Ta JOAATKOBOi 3apOO0ITHOI MIaTh:
H; =3, +30) 22 % /100% 4.3)
H, = (119428,57 + 16720,00) - 22 % / 100 % = 29952,69 (rpH).

OckuIbKu JUIsI  pO3pOOJIIOBAIIBHOIO TMPUCTPOIO HE TOTPIOHO BUTpadaTu
Marepiaiy Ta KOMIUIEKTYIOUM, TO BHUTPATH Ha Mareplagd 1 KOMIUIEKTYHOYl
JIOPIBHIOIOTH HYJIIO.

3. Awmoprtuzariisi 00yaiHaHHS, 0 BUKOPUCTOBYBAJIOCH ISl pO3POOKH B

CIIPOILIEHOMY BHTJISAJII PO3PAXOBYETHCS 3a (OPMYJIOIO:

— 0 e
A = s [rpH]. (4.4)

ne 1] — 6arancoBa BapTicTh 00JIaAHAHHS, TPH.;
T — TepMiH KOPUCHOTO BUKOPUCTaHHS OOJIaMHAHHS 3T1IHO TOJATKOBOTO
3aKOHOJAaBCTBA, POKIB;
tsue — TEPMIH BUKOPUCTAHHS IM1]1 YaC pO3POOKH, MICSIIIB.

Po3paxyeMo, 1isi mpukiagy, aMOpTHU3alliiHI BHUTpAaTH Ha KOMII IOTEP
OanmaHcoBa BapTiCTh skoro ctaHoBuTh 28000 (rpH), TepMiH HOro KOPHUCHOTO
BUKOPHUCTAHHS 3T1IHO TOJATKOBOTO 3aKOHOJAaBCTBA — 2 POKH, a TEPMIH HOro

(bakTUYHOTrO BUKOpUCTAaHHA — 1,57 Mic:

__ 28000 1,57

Aogn = =2 X =1 = 1833,33 (rpn). (4.5)
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AHAJIOTIYHO BH3HAYa€EMO aMOPTH3aIliiiHI BUTpPATH Ha 1HIINE OOJaJHAHHS Ta

npuMillieHHs. Po3paxyHKu 3aHOCUMO 10 Ta0muIli 4.5.

Tax sk Bapricte minen3iiHoi OC Ta chemiami3oBaHUX JTICH3IMHAX

HeMaTepiaJbHUX aKTUBIB € OE3KOIITOBHOIO, TO Byey.ax. = 0 (IpH).

Tabmums 4.5 — AMopTu3aliiiHi BiApaXxyBaHHS Ha MarepiajbHi Ta
HeMaTepiaibHI PECYpCH JIJIs PO3POOHUKIB
HaiimenyBaHHs bamanco Crpok Tepmin Amoptusa
oOsagHaHHS Ba KOPUCHOTO | BUKOPHCTAHH -111iiH1
BapTICTh, | BUKOPHUCTA A BiJIpaxyBa
IpH. HHS, POKIB | OONajaHaHHS, | H-HS, TPH.
MICSI{IB
Komm’rotep ta| 28000 2 1,57 1833,333
KOMIT I0TepHa nepudepis
(Hoytoyk HP Pavilion
Gaming 15-cx0033ua)
Odicue obomamuanus | 23000 4 1,57 752,976
(mebi)
[TpumimeHHs 880000 20 1,57 5761,905
Bceboro 8348,21

Tapudu Ha enexTpoeHeprito s HEMOOYTOBUX CHOKHUBaUiB (TIPOMHUCIOBUX

MITPUEMCTB) BIIPI3HAIOTHCA BiJl Tapu(iB Ha €JIEKTpOeHeprito s HaceneHHs. [Ipu

nbOMy Tapudu Ha PO3MNOAIT eIeKTpOeHeprii

y

pPI3HUX MOCTa4aJlbHUKIB

(eHepropo3MOALTHPHUX KOMTAHIN), OynyTh pizHUMH. KpiMm Toro, po3mip Tapudy

3anexuTh BiA Kiacy Hamnpyru (1-i abo 2-it kmac). Tapudu Ha posmoain

€JICKTPOEHEPT11 JJIsl BC1X €HEPrOpO3MOIILHUX KOMIIaH1M BcTaHOBIIIOE HaltioHanpHa

KOMICisl 3 peryiroBaHHs eHepreTuku 1 komyHanbaux nocayr (HKPEKII). Burpatu

Ha CUJIOBY €JICKTPOCHEPTII0 PO3PaxXOBYIOThCS 3a (hopmMylioro:
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t=d+f,, (4.5)

ne B — Bapricts 1 kBT-ronunu enekrpoeneprii ans 1 kinacy mignpueMmctsa, B = 6,2
rpH./KBT;

[T — BcTaHOBJIEHA TTOTYKHICTHh 00nanHanns, KBT. I1 = 0,45 xBT;

@ — (hakTHYHA KiTBKICTh TOJAUH POOOTH OOJIaIHAHHS, TOJIUH;

K — koedinieHT BukoprcTanas noryxHocti, K, =0,9.

B.=0,9-0,45-8-33-6,2 = 662,904 (rpu).

4. THIIl BUTpaATH Ta 3araJiIbHOBUPOOHUY1 BUTPATH

Ho crarti «lHmi BuTpatM» HalmekaTh BUTPATH, SKI HE 3HAWUIUIM
BIIOOpaKEHHA Yy 3a3HAYEHUX CTATTSIX BUTpPAT 1 MOXKYTb OYyTH BIJHECEHI
Oe3rmocepe/IHb0 Ha COOIBApTICTh JOCIIKEHb 3a MPSMUMU O3HaKaMu. Butpartu 3a
crarTeto «IHm BuTpatu» po3paxoByroThes sk 50...100% Big cyMH OCHOBHOI

3apo0ITHOI TIJIaTH JOCIIITHHUKIB:

HiB
100%'

I, =G,+3p)- (4.6)

ne Hi; — HopMa HapaxXyBaHHS 3a CTaTTero «IHII BUTpATH.

I, = 119428,57 * 80% / 100% = 95542,86 (rpH).

Ho cratTi «HaknaaHi (3araJilbHOBUpOOHHY1) BUTPATH» HaJeXKaThb: BUTPATH,
NOB’SI3aHI 3 YINpPaBIiHHAM OpraHi3ali€l0; BHUTPATH HA BUHAXIAHUITBO Ta
parioHami3aIio; BUTPATH HA MIATOTOBKY (MEPEIiAroTOBKY) Ta HAaBUYaHHS KaJpiB;
BUTpPATH, MOB’s13aH1 3 HAOOPOM poOOYOI CUJIU; BUTPATH HA OIJIATy MOCIYr OAHKIB;
BUTPATH, TIOB’5I3aH1 3 OCBOEHHSIM BUPOOHUIITBA MPOMYKIIl; BUTPATH HA HAYKOBO-

TexHIYHy iH(poOpMaIliio Ta pekiamy Ta 1H. Butpatm 3a crarrero «Hakmamni
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(3arayibHOBUPOOHMY1) BHUTpaTU» po3paxoByroThess Ak 100...150% Big cymu

OCHOBHO1 3ap00iITHO1 IIJIaTH JOCIIITHUKIB:

HHSB

Hyp = (30 + 3p) " 100%’

(4.7)

ne Hu: — HOpMma HapaxyBaHHsS 3a crarTero «HakmamHi (3araibHOBUPOOHMHI)

BUTPATH.
Hiss = 119428,57 * 110 % / 100 % = 131371 (rpn).
5. Butpartu Ha mpoBeieHHsI HAyKOBO-JI0CIITHOT pOOOTH Ta 3arajibHi BUTPATH

CyMa BcixX MoIepeAHixX cTaTeil BUTPAT J1a€ 3arajbHl BUTPATU HA MPOBEACHHS

HayKOBO-JIOCI1IHOT pOOOTH:

B.. = 119428 57+16720,00+29952,60+8348,21+662,90+95542,86+
+131371 = 402026,66 (rpn).

Po3paxyHOK 3arajlbHMX BUTpaT Ha HAYKOBO-AOCHIIHY poOOTY (HayKOBO-
TEeXHIYHY) poOOTY Ta 0POpMIICHHS ii Pe3yJIbTATIB.
3aranbHi BUTPATH HA 3aBEPIICHHS HAYKOBO-JIOCHIIHOI (HAYKOBO-TEXHIYHOT)

po6oTU Ta 0hOpMIIEHHS 11 pe3yJIbTaTiB PO3PAXOBYIOTHCS 32 (DOPMYIIOLO:
B3ar
3B = o [rpH], (4.8)

e 1 — KoedIlieHT, SKUM XapaKTepu3ye eTam (CTallil0) BHUKOHAHHS HAyKOBO-
JOCJTITHOT pOOOTH.
Tak, K0 HAYKOBO-TEXHIYHA pO3pOOKa 3HAXOIUTHCA Ha CTafli: HAYKOBO-

nociigHux po6it, To N=0,1; TexHiyHOro mnpoektyBaHHA, TO N=0,2; po3poOKu
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KOHCTPYKTOPCBbKO1 jJokymeHTalii, To nN=0,3; po3poOku TexHojorii, to 1=0,4;
PO3pOOKH JOCIITHOTO 3pa3ka, To 1=0,5; po3poOKH MPOMHCIOBOTrO 3pa3ka, To N=0,7;
BIIpoBapkeHHs, To 1=0,9. O6epemo 1 = 0,5, Tak K po3poOKa, HA JaHUW MOMEHT,

3HaXOJIUThCS HA CTaAll TOCTIAHOTO 3pa3Ka.

3B = 402026,66 / 0,5 = 804053 (rpH).

4.3 Po3paxyHOK €KOHOMIYHOI e(eKTHBHOCTIi HAYKOBO-TeXHI4HOI

PO3pOOKH 32 il MOKJIMBOI KoMepIiai3anil NOTeHUiiHUM iHBeCTOPOM

B puHKOBUX yMOBax y3arajbHIOBaJIbHUM ITO3UTUBHUM PE3YIBTATOM, IO HOTO
MOKE€ OTpPUMAaTH NOTEHUIMHUN 1HBECTOP B MOXJIMBOIO BIIPOBAKEHHS
pe3yNbTaTiB Ti€l YW 1HIIOI HAyKOBO-TEXHIYHOI pO3pOOKH, € 30UIbLIEHHA Y
NOTEHUIHHOTO 1HBECTOPA BEJIMYMHHU YUCTOro NpudyTKy. Came 3pOCTaHHS YUCTOTO
npuOyTKy 3a0e3leunuTh MOTEHIIMHOMY 1HBECTOPY HAJIXO/UKEHHS JIOAATKOBUX
KOILITIB, JO3BOJIUTh IOKPAIUTH (PIHAHCOBI pe3ylbTaTH MOro MisUIBHOCTI,
HIABUIIUTG KOHKYPEHTOCHPOMOXKHICTh Ta MOXKE IO3UTHUBHO BIUIMHYTH Ha
yXBaJICHHS PIIICHHS 1110JI0 KOMepIiani3allii i€l po3pooKH.

Jlist Toro, mo0 po3paxyBaTH MOXIMBE 3POCTAHHS YHCTOrO MNPUOYTKY Yy
MOTEHIITHOTO 1HBECTOpPA BiJ MOXIJIMBOTO BIPOBAHKCHHS HAYKOBO-TEXHIYHOI
PO3p0OKH HEOOX1THO:

a) BKa3aTu, 3 SIKOT0 4acy MOXYTb OyTH BIIPOBAJKEHI pe3yJbTaTh HAyKOBO-
TEXHIYHOI pO3pOOKH;

0) 3a3HAYUTH, IPOTIATOM CKUIBKOX POKIB MICJISI BIPOBAIXKEHHSI 1I1€1 HAYKOBO-
TEXHIYHOI pO3pOOKH OUIKYIOTHCSI OCHOBHI MO3UTUBHI PE3YJIBTATH JIJIsI IOTEHIIAHOTO
1HBeCcTOpa (HAMPUKIIA, MPOTIToM 3-X POKIB MICHs ii BIPOBAIHKEHHS);

B) KUJIbKICHO OLIHUTH BEJIMYHMHY ICHYIOUOrO Ta MailOyTHHOTO MOMUTY Ha IO
a00 aHaNOTI4YHI YM MOJI0HI HAYKOBO-TEXHIYHI pO3pOOKM Ta HA3BaTH OCHOBHUX

cy0’€KTIB (3aIlIKaBJIEHHUX 0Ci0) OTO MOMUTY;
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I') BU3HAYMUTH I[IHY peasi3allli Ha PUHKY HAyKOBO-TEXHIYHUX PO3POOOK 3
aHAJIOTTYHUMU YH MOIIOHUMH (QYHKITISIMH.

[Ipu po3paxyHKy €KOHOMIYHOi €(QEKTUBHOCTI MOTPIOHO 0OOB’SI3KOBO
BpaxOBYBaTHU 3MIHY BapTOCTI TPOIIEH Yy Yaci, OCKIJILKHU BiJ BKJIAJICHHS 1HBECTHIIIN
0 OTpUMaHHSA TPUOYTKY MUHAE yuMaio dacy. [lpu oriHtoBaHHI €(EKTUBHOCTI
1HHOBAI[IITHUX MPOEKTIB Nepe0auaeThCs PO3PAXyHOK TAKUX BaXKIIMBUX MOKA3HUKIB!

— a0COJIIOTHOTO E€KOHOMIYHOTO e(eKTy (YUCTOro JUCKOHTOBAHOTO
J0XO0NY);

— BHYTPIIIHBOI ~ €KOHOMIYHOi  JOXIJHOCTI  (BHYTPIIIHKOI  HOPMH
JIOX1THOCTI);

—  TEpMIHY OKYIHOCTI (IMCKOHTOBAHOTO TEPMIHY OKYITHOCTI).

AHami3yloud HamnpsIMKH TPOBEJICHHS HAayKOBO-TEXHIYHHX PO3POOOK,
pPO3paxXyHOK €KOHOMIYHOI €()EeKTUBHOCTI HAYKOBO-TEXHIYHOI pPO3pOOKH 3a ii
MOXJIMBOI ~ KOMepIliamizamii TMOTEHIIMHUM 1HBECTOPOM MOXKHA 00 €IHaTH,
BPaxOBYIOUM BU3HAYEHI CUTYallii 3 BIIMOBITHUMH YMOBaMHU.

1. Po3poOka uu cyTTeBE BAOCKOHAJIIEHHS MPOrPAaMHOT0 3a0€3MEUEHHS.

B npomy Bunaaxky maiOyTHIi ekoHOMIuHMM edekT Oyae dopMmyBaTucs Ha

OCHOBI TaKUX JAHUX:

AL = (+AL, - N+ L - AN); - A p - (1 — =), (4.9)

ne +All, — 3MiHa BapTOCTI MPOrPAMHOTO MPOIYKTY (3pOCTAHHS M 3HMKEHHSI) BiJl
BIIPOBAKCHHS PE3yJIbTAaTIB HAYKOBO-TEXHIYHOI pO3pOOKH B aHAJ30BaHl1 MEpioau
yacy;

N — KUTBKICTh CIOXHMBAYIB sIKI BUKOPUCTOBYBAIM aHAIOTTYHUMN TTPOIYKT Y POIIi J0
BIIPOBAKEHHS pe3yJIbTaTIB HOBOI HAYKOBO-TEXHIUYHOT pO3pOOKHU;

I, — ocCHOBHUIA OIIHOYHUM TOKA3HUK, SIKUW BU3HAYAE JISUTbHICTH IMiAMPUEMCTBA Y
JTAaHOMY POIIl TICJST BIPOBAPKEHHS PE3yJIbTaTiB HAYKOBOI po3pooku, 11, = Il +

All,;



81

[16 — BapTICTh MPOrpaMHOTO MPOJYKTY y POIl 10 BIOPOBAJKEHHS PE3yJIbTaTIB
pO3pOOKH;

AN — 3015bIIIEHHST KUTBKOCTI CIIOKUBAYiB MPOIYKTY, B aHAII30BaH1 TEPIOIU Yacy,
B/l TOKPAIICHHS MOro MeBHUX XapaKTEPUCTHK;

A — KoeillieHT, KUl BpaxoOBYye CIUIATy MOJATKy Ha JojaaHy BapTicTh. CTaBka
MOJATKy Ha JoAaHy BapTicTh aopiBHIOE 20%, a koedimienT A = 0,8333.

p — KoeillIeHT, IKUI BpaXOBY€ PEHTAOCIBHICTh MPOAYKTY;

9 — craBka mogaTKy Ha puOyToK, y 2022 poui 3 =18%.

[Ipumyctumo, 1o mipu nmporro3osanii 111H1 5500 rpH. 3a oAMHUITIO BUPOOY,
TEepMiH 301IblIeHHS TPUOYTKY ckiaae 3 poku. [licis 3aBepiieHHst po3poOKH 1 ii
BJIOCKOHAJICHHS, MOKHA Oyjie mimasaTy 11 miny Ha 550 rpH. KinbkicTh oquHHITL
peanizoBaHOl MPOIYKIIT TaKOX 30LIBIIUTHCS: MPOTATOM Tiepiioro poky — Ha 2200
IIT., IPOTATOM apyroro poky — Ha 1500 mrt., mpoTsirom Tpethoro poky Ha 1000 .
J1o MOMEHTY BIPOBA/PKEHHSI pe3yJIbTaTiB HAYKOBOI pO3pOOKH peaizallii mpoIyKTy

He OyIo:

ATL; = (0*550 + (5500 + 550 )*2200)* 0,8333* 0,38) * (1 - 0,18) = 3141966,541
(rpH).

AIl, = (0*550 + (5500 + 550 )*(2200+1500)* 0,8333* 0,38) * (1 - 0,18) =
5812638,101 (rpH).

ATls = (0*550 + (5500 + 550 )*(2200+1500+1000)* 0,8333* 0,38) * (1 - 0,18) =
7383621,371 (rpH).

Otxe, KoMepLiHUM edeKT BiJ peasnizallli pe3yabTaTiB po3poOKH 3a TpU
poku ckiane 16338226,01 rps.

2. Po3paxyHOk e(eKTMBHOCTI BKJIAJEHUX IHBECTHIIM Ta mepioay ix
OKYITHOCTI

Po3paxoByeMo npuBeieHy BapTiCTh 301TBIIICHHS BCIX YUCTUX IPUOYTKIB /111,
0 iX MOKE€ OTPUMATH MOTEHIIMHUIA 1HBECTOP BiJl MOKJIMBOTO BIPOBAKEHHS Ta

KoMepIiaizaiiii HayKOBO-TEXHIYHOI PO3POOKHU:
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T AlL

1=y, T

(4.10)

ne AIl; —30UIbIIEHHST YHUCTOr0 MPUOYTKY Yy KOXKHOMY 13 POKIB, MPOTITOM SIKUX
BUSIBJISIIOTBCS  pE3YJIbTaTH BHUKOHAHOI Ta BIPOBAKEHOI HAYKOBO-IOCTIAHOI
(HayKOBO-TE€XHI4YHO1) poOOTH, TPH;

T — mnepiog 4acy, HpOTATOM SIKOIO BUSBIISIIOTBCS PE3YJIBTATH BIPOBAIKEHOI
HayKOBO-JIOC/IITHOT (HAYKOBO-TEXHIYHO1) pOOOTH, POKH;

T —CTaBKa JUCKOHTYBaHHS, 32 IKY MOKHA B3ATH IOPIYHUN IPOTHO30BAHUMN PIBEHb
1Hsii B kpaini, T = 0,05...0,15;

t — mepiox vacy (B pokax).

301IbIIEHHS TPUOYTKY MU OTPUMAEMO, TOYMHAIOYH 3 IEPUIOTO POKY:

TIIT = (3141966,541/(1+0,1)1)+(5812638,101/(1+0,1)?)+(7383621,371/
/(1+0,1)%) = 2856333,22 + 4803833,141 + 5547424,021 = 13207590,38 (rpn).

Jlani po3paxoBYIOTh BEJIMUMHY MOYATKOBUX 1HBECTUIM PV, siki moTeHiitHui
1HBECTOP Ma€ BKJIACTU JJI BIPOBAIHKCHHS 1 KOMepIliaizailii HayKOBO-TEXHIYHOI

po3poOKu. Jjs IIOr0 MOXKHA BUKOPUCTATU (POpMyITy:

PV = Kis * 3B, (4.11)

ne Kiys — KOe(IIiEHT, 110 BPaXOBYE BUTPATH IHBECTOPA HA BIPOBAKEHHS] HAYKOBO-
TEXHIYHOI PO3poOKH Ta i1 kKomepuiamizamito. Lle MoxyTeh OyTHM BUTpaTH Ha
NIATOTOBKY  NPHUMIIIEHb, PO3POOKY  TEXHOJOTIM, HaBYaHHS  [EpPCOHAINY,
MapKETUHTOB1 3aX0JI TOIIO; 3a3BUYal Kiyx=2...5, ajie Moxe OyTH 1 OUIBIINM;

3B — 3arajbHi BUTpaTM Ha MPOBEACHHS HAYKOBO-TEXHIYHOI pPO3POOKM Ta

odopMIiIeHHS 11 pe3yabTaTiB, TPH.

PV = 2 * 804053 = 1608106,64 (rpH).
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Toni abcomoTHu ekoHOMIUHMM edekT Eabc abo uncTuil mpuBeaIeHUM T0X1T
(NPV, Net Present Value) mis MNOTCHIIHHOTO I1HBECTOpa BiJl MOKJIHBOTO

BIIPOBAPKCHHS Ta KOMepliiaii3allii HayKOBO-TEXHIYHOT pO3pOOKH CTAaHOBUTHUME:
Easc = [T — PV, (4.12)
Easc = 13207590,38 — 1608106,64 = 11599483,74 (rpH).

Ockinbku E,5. > 0TO BKJIaJlaHHS KOINTIB HAa BUKOHAHHS Ta BIPOBAIKCHHS
pe3yabTaTiB  JaHOI HAYKOBO-JOCHIIHOI (HAyKOBO-TEXHIUHOI) pOOOTH MOXKE OyTH
JOIUTHHUM.

JUIst 0OCTaTOYHOTO MPUMHATTA PIIEHHS 3 LBOrO MUTAHHS HEOOX1AHO po3pa-
XYBAaTH BHYTPIIIHIO €KOHOMIUHY JOXIJHICTh 200 MOKa3HUK BHYTPIIIHKOI HO-pMHU
noxinHocTi (IRR, Internal Rate of Return) BkiajeHux 1HBECTHIIIHM Ta MOPIBHATH 1i 3
TaK 3BaHOIO0 0ap’€pHOI0 CTaBKOKO TUCKOHTYBaHHS, SIKa BU3HAYAE Ty MIHIMAJIbHY
BHYTPIIIIHIO €KOHOMIYHY JOX1JHICTh, HU)KYE SKOI 1HBECTHUIIIT B OY/b-IKy HAyKOBO-
TEXHIYHY PO3pOOKY BKJIaJlaTh Oy/i€ EKOHOMIYHO HEJOLIBHO.

Po3paxyeMo BigHOCHY (UI0piyHY) €(QEKTHBHICTh BKJIAJEHUX B HAYKOBY

po3poOky iHBecTulli E,. Jlyist iboro BUKOpUcTaEMo GopmyIy:

E, = Tm/1+ L g
PV (4.13)

T, —KUATTEBUH LUK HAYKOBOT PO3POOKH, POKH.

E, =\§/ (1 +11599483,74/1608106,64 —1=1,018

BuznauuMo MiHIMaJIbHY CTaBKY AMCKOHTYBaHHS, fIKa y 3arajJbHOMY BUIJISII

BU3HAYAETHCS 32 (OPMYIIOI0:
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r=d+f, (4.14)

ne d — cepeaHbO3BakeHA CTaBKa 3a JCMO3UTHUMH OIEpAIlisIMH B KOMEPI[IHHUX
6ankax B 2022 pomi B Ykpaini d = (0,09...0,14);
f — moka3HuK, 1110 XapaKTepu3ye pU3NKOBaHICTh BKJIAICHD; 3a3BUYaid, BelimunHa f =

(0,05...0,5).
Toin. = 0,14 +0,05 = 0,19

Tax sik Eg > Tmin, TO 1HBECTOp MO3Ke OyTH 3aIlikaBJIeHU y 1HAaHCYBaHHI JaHO1
HAyKOBOT PO3POOKH.
Po3paxyeMo TepMiH OKYITHOCTI BKJIAJAEHUX y peani3aliio HAyKOBOTO MPOEKTY

IHBECTHIIIH 3a (HOPMYIIOIO:

T, =1 (4.15)

Tox=1/1,018 = 0,98 p.

Ocxkinsku Ty, < 3-x pokiB, a came TepMiH okymHOCTi piBHUI 0,98 pokiB, TO

(1HaHCYBaHHS 1aHO1 HAYKOBOI pO3POOKH € TOLIIbHUM.
4.4 BUCHOBKH

Exonomiuna yactuHa AaHoi pPoOOOTH MICTHTH PO3pPaxyHOK BHUTpaT Ha
pPO3pOOKY HOBOTO MPOTPAMHOTO MPOAYKTY, cyMa skux ckianae 804053 rpuBeHb.
By7no0 ciporHo30BaHO Opi€HTOBaHY BEIMYHMHY BHTPAT IO KOXKHIM 3 cTaTel BUTPAT.
Takox po3paxoBaHO YUCTUH TMPUOYTOK, SIKUM MOXKE OTPUMATH BUPOOHUK BIJ
peanizaliii HOBOro TEXHIYHOTO PIIICHHS, pO3PaX0OBaHO IMEPio OKYIHOCTI BUTpAT

JUIsl 1THBECTOpAa Ta €KOHOMIYHUN €(eKT NMpu BUKOPUCTAHHI JaHOi po3poOku. B
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pe3yJbTaTi aHajizy po3paxyHKiB MOXHa 3pOOUTH BHCHOBOK, IO PO3POOJICHUIM
OporpaMHUNl  MPOAYKT 3a  I[IHOK  JCHIEBIIMA 32  aHalor 1 €

BHCOKOKOHKYpEHTOCTIpOMOXXHUM. [lepios okymHOCTI ckiane 6mm3bpko 0,98 pokis.
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BUCHOBKH

B xomi wMarictepchkoi kBamiikamidHoi poOOTH MPOBEACHO aHAaI3
MpeAMETHOI 00J1acTi, TPOBEACHO PO3BITYBAIbLHHUI aHaji3, 00paHO Ta MOOYI0BaHO
ontuMaiibHi NLP-mozmerni.

[IpoOnemMa aBTOMaTUYHOT'O CUHTE3Y TEKCTY € JIOBOJI1 CEPHO3HOI0 IPOOIEMOIO
JUIS JTIOJIUHM, ToMy 10 y XXI| cTopiuyi jgroau poOisTh BCE JAOBOJI IIBHUIKO Ta
ITYKAaIOTh CIIOCOOM €KOHOMIT "acy pisHUMH MeTomamu. [IpobiieMa SIKOCTI BOTHHUX
pecypciB € TakoXX OJHIEI0 3 HAaWBAXIMBIIIMX B CBITI, Ha II0 TeMy € 0e3iu
1H(opMairii, JociIKeHb, cTaTel. | 17151 Toro, 11100 36 KOHOMUTH JIFOACHKHUH yac, OyJio
po3pobieHo iHPOpMaIlIiHY THTEIEKTYallbHY TEXHOJIOTI0 aBTOMAaTUYHOTO CUHTE3Y
aHOTaIllil O MaTepialiB MpO BOJHI pecypcH, sika MOKa3zye TapHUM pe3yibTaT 3
PI3HUM TEKCTOM.

BusnaueHo cyTh HasBHOI MpoOJEMH, PO3TJISHYTO ICHYIOYlI METOIU
BUPIIICHHS JaHOI MpoOJieMH, aHaJor, a caMe — MPOBEACHO TECTyBaHHS CHHTE3Y
TEKCTY METOJaMHU IITYYHOI'O IHTEJIEKTY, PO3IVISIHYTO O010M0TeKH, sKi OyAyTh
BUKOPUCTOBYBATUCH Y POOOTI, pO3TISTHYTO MpobieMy aHoTyBaHHsS Tekcty B ['IC-
TEXHOJIOTISIX Ta X TeOTPUB’SI3yBaHHS YU TEOKOyBaHHSI.

[IpoBeneHo ormsn Jgaracery 3 aHIVIOMOBHMM —TEKCTOM, 31MCHEHO
PO3BilyBaJIbHUM aHAIII3 110 TApaMeTpy «3a0pyaHEHH», a came — oOyA0BaHO Pi3HI
rpadiku mo pi3HUM Kputepism. [IpoBeaeHo aHami3 cydyacCHUX MOBHUX MOJENEH 1
TEXHOJIOT1H IITYYHOTO IHTENEKTY 1 Ik ontuMaibHi BuOpano mojaeni BERT, GPT-2,
XLNet. Takox Oymu oOpani Oibmiorekn «Bert Extractive Summarizery,
«Transformersy, «spaCy» i npoBeICHHS aIcKBATHOTO aHOTYBAaHHSI.

Bbyno po3pob6neno iHdopmarliiiny TEXHOJOTi0, MOOYIOBAaHO Ta OIMKCAHO
QITOPUTM POOOTH TIPOTPAMHM, 3aBAHTAXKEHO BCl HEOOXigHI O10J10TEKH Ta TEKCT,
nobynoBano NLP-mozeni, mpoBeieHO TECTYBaHHS CUCTEMHU Ha PI3HUX TEKCTOBHX
JaHuX 3 1HGOpMAaIli€l0 PO BOAHI PECYPCH, Ta BU3HAYEHO, IO iX aJIeKBATHICTD €

OJHAaKOBOIO, 3a IICBHUMU BUHATKAMMU.
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Axio 3poObuTH 3araibHl MIJCYMKH pOOOTH BCiX TPbOX MojeNiel 3 TphOMa
TEKCTaMM, TO HAWKpaIllOI IO aJeKBAaTHOCTI Ui aHOTyBaHHsA TekcTty € BERT-
MO/IeJIb, BOHA X € CEPEIHBOIO N0 Yacy poOOTH, HalmBUALIOKW BusBmiIach X LNet-
MOJIeNIb, XO04a ii pe3yNbTaTH BUSBUJIUCH TPIIIKU TIPIIUMH, HIX B TEpIIOi, aje
BiTHOCHO Kpamumu Hixk B GPT-2.

Exonomiuna wactmHa maHoOi pPoOOTH MICTHTH pO3pPaxXyHOK BHUTpaT Ha
PO3pOOKY HOBOT'O MPOTPAMHOTO MPOAYKTY, cyMa sikux ckianae 804053 rpuBeHsb.
Byno ciporao3oBaHO Opi€HTOBaHY BEIMYWHY BHTPAT IO KOXHIN 3 CTATEH BUTpAT.
Takox po3paxoBaHO YUCTUN TNPUOYTOK, SIKUM MOKE OTPUMATH BUPOOHUK BIJ
peaizaiiii HOBOro TEXHIYHOTO PIIICHHS, pO3PaXOBaHO IMEPio OKYIHOCTI BUTpAT
JUIsl 1THBECTOpAa Ta €KOHOMIYHUM €(EeKT NMpU BUKOPUCTAHHI JaHOI po3poOku. B
pe3yibTaTi aHajizy po3paxyHKIB MOXHa 3pOOUTH BHCHOBOK, IO PO3pOOJICHUN
OporpaMHUl  MPOAYKT  3a  LIHOK  JEeHleBIIMd 32  a”Hajlor 1 €
BHCOKOKOHKYpEHTOCTIpOoMOXHUM. [lepioj okymHocTi ckiane 6mu3bko 0,98 pokis.

3a pesynbTaTaMM JaHO1 pOOOTH TOMITHE ITiBUIICHHS aIeKBaTHOCTI aHOTAIlIH
TEKCTOBHM MarepiajgaM IMpO BOJHI PECYpCH, SIKI CHUHTE3YIOThCS aBTOMATHYHO 3
BUKOPUCTAHHAM METOJIB IITYYHOTO iHTeNeKTy. OTke, 3aB/laHHS, MOCTABIICHE Y
MaricTepchbKii KBamigikaliiiHiii poO0Ti, BAKOHAHO B IOBHOMY 0OCS31.

3a pe3ynbTaTaMHU JaHOi pOOOTH HAMUCAaHI TE3W JOMNOBiAl, sKi Oynu
anpoOoBaHi Ha BceykpaiHChKI HayKOBO-TIPAKTUYHIN 1HTEpHET-KOH(pEpEeHIIT
«Momoap B HayIll: OCTiKEHHS, Tpo0aemMu, epcnektum» (Binauis, 2021-2022
pp.) Ta omy0JIiKOBaH1 y MaTepianax Ii€i KoH(pEepeHIii.

Jlana warictepcbka KBamidikariiiHa po0oTa BHUKOHAHA HA 3aMOBJICHHS
OaceitHoBoi paau IliBnennoro byry, kyau it nepenano ii pesynbratu. [Ipo HUX Bxke
HIIUIOCH B OOTOBOPEHHI A0 1.4 TOPSIKY JEHHOTO 3aciaHHs paau (IMB. TPOTOKOI

No 12 Big 07.12.2022 p. Ha caiiti BYBP IliBgennoro byry).
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AHATTIBY ..t etvee ettt eeieee sttt e ssteeebeeesbeeesbe e e abeeesnbeesn b e e eabe e e be e e abe e e be e e nnneennnee s 01.10-20.10
3. Po3poOnenHs iHTENEKTyaIbHOI 1H(pOpMaIiiHOi TexHoorii .. 21.10 — 05.11
4. EKOHOMIUHA GACTHHA. ....veeiuvreanreeaireesieeesieeestesssneesssneessneessneens 06.11-19.11
5. Odopmirerns matepiaiiB 10 3aXucty MKP. .......ccccovvveninnnn. 20.11 - 30.11

7. OuikyBaHi pe3yJbTaTH Ta MOPSIOK peaizarii:

AJleKBaTHE BU3HAYEHHS aHOTAIlll TEKCTOBUM MartepiajaM Mpo BOJHI PECYPCH, AKi
CHUHTE3YIOThCSI ABTOMATUYHO 3 BUKOPUCTAHHSIM METOIB IITYYHOTO THTEIEKTY

8. Bumoru 10 po3po0seHoi JoOKyMeHTaIlil

[TosicHioBasibHA 3amucka oGopmiieHa Yy BIAMOBIAHOCTI 10 BUMOT «METOIMYHUX
BKa31BOK /0 BUKOHAHHA Ta O(pOPMIIEHHS MariCTepChKUX KBai(hiKaliHUX poOIT 1715t
CTYJICHTIB criemiaiibHOCTI 126 — «IH(opmarlliiiHi cUCTeMH Ta TEXHOJOTI» JAEHHOT
dbopMu HaBYaAHHS.

9. INopsimok npuiiManHs poOOTH

[TyOMIUHUM 3AXHUCT ..evvevveeiieiieesire e « 19 » 12 2022 p.
[TOFATOK POBPOOKH .....eeeenvveeiiieiiie st « 20 » 09 2022 p.
['pannyni Tepminu BukoHaHHd MKP ...................... « 30 » 11 2022 p.

Po3po6us ctyaent rpynu 2ICT-21m Xmapyk C. M.
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OpurinaibHicTs 96.6 %

CX0XKICTh 3.4 %

AHAIT SBITY NOAIGHOCTI (BIAMITHTH NOTPIOHE):

\/i.mmu'lemm. BUABICHT Y poboTi. ohopmieHi KOPEKTHO | He MICTATL O3HAK
naariary.,
Bussaeni y poboTi 3ano3ntieHns He MaloTh 03HaK naariaty, ae ix HaaMipha
KIILKICTh BHKIHKAC CYMHIBHM IMOA0 UIHHOCTI poOOTH 1 camocTiiiHocTi 1T
aptopa. PoGOTY HAanpaBuTH Ha PO3IIAL eKCTepTHOT Komicil kajeapn.
Biggieni y poboTi 3ano3ndeHns € HeaoGpocoBICHNME | MAIOTE O3HAKH
naariaty Ta/abo B Hill MICTATECA HABMIICHI CIIOTBOPEHHA TEKCTY, WO
BKA1YIOTH HA CNPodI NPUXOBYBaHHA HEA00POCOBICHIX 3AN03HYUCHD.

Onue npuiiHATOro pilleHHA:

PoGoTta 10nvekacTses 10 3aXHeTy

Ocoba, BLANOBIAAILHA 32 NEPEBIPKY Kyxkos C. O.

OsmaiiomaeHi 3 NOBHUM 3BITOM poaionocTi, AKiil OyB IreHepoBannil cHCTEMOIO

Unicheck moso poboti.
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Jlonmarok B

JlictuHr nporpamu

%%time

Ipip install bert-extractive-summarizer==0.7.1
%%time

Ipip install transformers==2.2.0

%%time

Ipip install spacy==2.0.12

import numpy as np

import pandas as pd

import seaborn as sns

import matplotlib

import matplotlib.pyplot as plt

from summarizer import Summarizer, TransformerSummarizer

from sklearn.metrics import accuracy_score
import warnings

warnings.filterwarnings(‘ignore")
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df = pd.read_csv('../input/nlp-reports-news-

classification/water_problem_nlp_en_for_Kaggle 100.csv', delimiter=";', header=0)

df = df fillna(0)

convert_dict = {'text": str,
‘env_problems': int,
‘pollution’: int,
'‘treatment’: int,
‘climate": int,
‘biomonitoring': int}

df = df.astype(convert_dict)

df = dff:5]

df



df.info()
df['text'].head(10)
dff'text'].str.len().max()
max_length =400

i=0

bodies =[]

while i < len(df):
body =""

body empty = True
while (len(body) < max_length) and (i < len(df)):
if body _empty:
body = df.loc[i, text']
body empty = False
else: body +="" + df.loci, text’]
i+=1
bodies.append(body)
print("Length of blocks =", len(body))
print(f"\nNumber of text blocks = {len(bodies)}\n")
print("Text blocks:\n", bodies)
tweet.head(10)
Real len = tweet[tweet['env_problems'] == 1].shape[0]
Not_len = tweet[tweet['env_problems'] == 0].shape[0]
plt.rcParams['figure.figsize'] = (7, 5)
plt.bar(10,Real_len,3, label="Real", color="blue")
plt.bar(15,Not_len,3, label="Not", color="red")
plt.legend()
plt.ylabel('Number of examples')
plt.title('Propertion of examples')
plt.show()
tweet['length’] = tweet['text'].apply(length)
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plt.rcParams['figure.figsize'] = (10.0, 4.0)

bins = 150
plt.hist(tweet[tweet['env_problems] == 0]['length’], alpha = 0.6, bins=bins,
label="Not")
plt.hist(tweet[tweet['env_problems] == 1]['length'], alpha = 0.8, bins=bins,
label="Real’)

plt.xlabel(‘'length")

plt.ylabel('numbers’)

plt.legend(loc="upper right’)

plt.xlim(0,150)

plt.grid()

plt.show()

fig,(ax1,ax2)=plt.subplots(1,2,figsize=(10,5))
tweet_len=tweet[tweet['env_problems]==1]['text"].str.len()
ax1.hist(tweet_len,color="blue")

axl.set_title(‘disaster tweets')
tweet_len=tweet[tweet['env_problems’]==0]['text'].str.len()
ax2.hist(tweet_len,color="red")

ax2.set_title('Not disaster tweets')

fig.suptitle('Characters in tweets')

plt.show()

fig,(ax1,ax2)=plt.subplots(1,2,figsize=(10,5))
tweet_len=tweet[tweet['env_problems’]==1]['text"].str.split().map(lambda x: len(x))
axl1.hist(tweet_len,color="blue’)

axl.set_title('Disaster tweets')
tweet_len=tweet[tweet['env_problems']==0]['text"].str.split().map(lambda x: len(x))
ax2.hist(tweet_len,color="red")

ax2.set_title("Not disaster tweets')

fig.suptitle("Words in a tweet')

plt.show()
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fig,(ax1,ax2)=plt.subplots(1,2,figsize=(10,5))
word=tweet[tweet['env_problems']==1]['text'].str.split().apply(lambda x : [len(i) for
1inXx])

sns.distplot(word.map(lambda x: np.mean(x)),ax=ax1,color="blue’)
axl.set_title('Disaster’)
word=tweet[tweet['env_problems']==0]['text"].str.split().apply(lambda x : [len(i) for
iinx])

sns.distplot(word.map(lambda x: np.mean(x)),ax=ax2,color="red")
ax2.set_title("Not disaster")

fig.suptitle("Average word length in each tweet’)

min_length_text =40

%%time

bert summary =[]

for i in range(len(bodies)):

bert_model = Summarizer()

bert_summary.append(".join(bert_model(bodies]i],
min_length=min_length_text)))

%%time
gpt_summary =]
for i in range(len(bodies)):

GPT2_model =
TransformerSummarizer(transformer_type="GPT2" transformer_model key="gpt
2-medium')

gpt_summary.append(".join(GPT2_model(bodies[i],
min_length=min_length_text)))

%%time
XInet_summary =[]

for i in range(len(bodies)):
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model =
TransformerSummarizer(transformer_type="XLNet" transformer_model_key="xIn
et-base-cased")

xInet_summary.append(".join(model(bodies[i], min_length=min_length_text)))
%%time
print("All Summarizing Results:\n")
for i in range(len(bodies)):

print("ORIGINAL TEXT:")

print(bodies[i])

print(""\nBERT Summarizing Result:")

print(bert_summary[i])

print("\nGPT-2 Summarizing Result:")

print(gpt_summaryl[i])

print("\nXLNet Summarizing Result:")

print(xInet_summary([i])

print("\n\n")
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ORIGINAL TEXT:

In the Southern Bug basin wastewater is discharged from 341 organized sources (Map

5). In 2011 (reference year) 211 mln. m3 was discharged in total. This amount is di
stributed as follows: urban and rural housing wastewater treatment facilities (WWTP
s - vodocanals) - 7@ mln. m3 (57 users) industry - 58 mln. m3 (79 users) agricultur
g - 989 mln. m3 (193 users) other users - 1 mln. m3 (12 users) (Picture. 2.1).

BERT Summarizing Result:
In the Southern Bug basin wastewater is discharged from 341 organized sources (Map

5).

GPT-2 Summarizing Result:
In the Southern Bug basin wastewater is discharged from 341 organized sources (Map
5).

XLNet Summarizing Result:

In the Southern Bug basin wastewater is discharged from 341 organized sources (Map
5).

ORIGIMAL TEXT:

Despite the similar volumes of discharged wastewater major part of pollutants comes with communal WWTP
s. They bring 84% of organic pollution 86% of phosphate ions and 84% of mineral nitrogen 91% of ammoni
a nitrogen 87% nitrate nitrogen and 79% nitrite nitrogen. The input of the industry is between 7-21% a
nd agriculture has the lowest impact on water bodies - @-6%. Of the 92 urban areas only 51 localities
(55%) have centralized cocllection of communal waste waters and their monitoring. Among the 2878 villag
es 6 of them (8.2%) have such a monitoring.

BERT Summarizing Result:

Despite the similar wolumes of discharged wastewater major part of pollutants comes with communal WWTP|
s. Of the 92 urban areas only 51 localities (55%) have centralized collection of communal waste waters
and their monitoring.

GPT-2 Summarizing Result:

Despite the similar wvolumes of discharged wastewater major part of pollutants comes with communal WWTP|
5. OFf the 92 urban areas only 51 localities (55%) have centralized collection of communal waste waters
and their monitoring.

XLNet Summarizing Result:

Despite the similar volumes of discharged wastewater major part of pollutants comes with communal WWTP
s. Of the 92 urban areas only 51 localities (55%) have centralized collection of communal waste waters
and their monitoring.

Pucynok I'.6 — Pe3ynpratn anotyBanHs TekcTy Nel
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ORIGINAL TEXT:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem
s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. As a result, 185 water bodies were delineated in the Southern Bug basin. The following key pre
ssures on status of water bodies were identified: organic and nutrient pollution, hydromorphological changes and pollution by prior
ity and priority hazardous substances. According to the results of the conducted assessment of the ecological status, one can say t
hat upper reaches of Southern Bug are in bad condition. Upstream Ladyzhin water reservoir, only near village Lavrovka, the good eco
logical status was identified, at the same time ecological status assessed for all delineated water bodies in the upper reaches var
ied from moderate to bad. In the Ladyzhin water reservoir due to a large volume and discharge of warmed waters, biological processe
s are intensified and habitat and biodiversity grows. Ecological status of this water body is defined as good. From lower reaches o
f Ladyzhin hydrostation to upper reaches of Olexandrivsk water reservoir, biological communities are very diverse due to conditions
of the interchange of rapids and pools, higher flow velocity and water oxygenation. Ecological status of the water bodies here is u
sually good.

BERT Summarizing Result:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem
s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. According to the results of the conducted assessment of the ecological status, one can say tha
t upper reaches of Southern Bug are in bad condition.

GPT-2 Summarizing Result:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem
s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. In the Ladyzhin water reservoir due to a large volume and discharge of warmed waters, biologic
al processes are intensified and habitat and biodiversity grows.

XLNet Summarizing Result:

The Plan pays a special attention to the first steps in the river basin management planning, namely river basin analysis, taking in
to account water body typology, identification of the key pressures (significant water management issues) on the aquatic ecosystem
s, establishment of the reference conditions (as a starting point for comparing and assessment of modern ecological status), ecolog
ical and chemical status assessment. In the Ladyzhin water reserveir due to a large volume and discharge of warmed waters, biclegic
al processes are intensified and habitat and biodiversity grows.
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[ORIGINAL TEXT:

The degree of connectivity of the population to WWTPs varies widely - from 1
1% to 95%. The maximum rate is observed in Pivdennoukrainsk. In large cities
Iwith EH close or greater than 100000 EH connection to sewers ranges 85-92 8
0% in towns usually no more than 30% in rural settlements. Due to lack of da
ta no accurate estimates can be given. Based on expert judgment taking that
average degree of connectivity of the urban population to WWTPs is approxima
tely 82%. The total load of inorganic compounds of nitrogen produced in 2011
at wastewater facilities with >2000@ was more than 488 tons and their spatial
distribution. The obtained results show that the main part (77%) of inorgani
¢ nitrogen comes to waste waters from three the biggest oblast centers sh” V
innitsya Khmelnitsky and Kirogovrad. The majority of the wastewater treatmen
t facilities in the Southern Bug basin are equipped with the facilities for
biological treatment of wastewaters. This method allows extracting only a pa
rt of pollutants containing nitro en and phosphorus. Technologies of deep ex
traction of these compounds are not used in Ukraine due to their high cost.
The existing wastewater treatment facilities were constructed during the Sov
iet time they are physically and technologically outdated they work ineffici
ently. Very often the volumes of wastewater exceed designed values which lea
d to additional pollution. Most of wastewater treatment facilities require u
rgent modernization and reconstruction. According to the obtained data waste
|water facilities with the lowest efficiency regarding Ninorg treatment are i
n Vatutino Tulchin Bashtanka Smoline settlements. Wastewater facilities of t
he large cities ( > 100000) namely Kirovograd Vinnitsya Khmelnitsky also wor
k ineffectively and lead to increased contains of nitrogen in the surface wa
ters.

BERT Susmarizing Result:

The degree of connectivity of the population to WWTPs varies widely - from 11% to 95%. Based on expe
rt judgment taking that average degree of connectivity of the urban population to WWTPs is approxima
tely 80%. Technologies of deep extraction of these compounds are not used in Ukraine due to their hi
gh cost. According to the obtained dats wastewater facilities with the lowest efficlency regarding N
inorg treatment are in Vatutino Tulchin Bashtanka Smoline settlements.

GPT-2 Susmarizing Result:

The degree of connectivity of the population to WWTPs varies widely - from 11X to 95%. Very often th
¢ volumes of wastewater exceed designed values which lead to additional pollution. Wastewater facili
ties of the large cities ( > 100002) namely Kirovograd Vinnitsya Khmelnitsky also work ineffectively
and lead to increased contains of nitrogen in the surface waters.

XLNet Summarizing Result:

The degree of connectivity of the population to WWTPs varies widely - from 11X to 95%. Based on expe
rt judgement taking that average degree of connectivity of the urban population to WWTPs is approxima
tely 88%. Very often the volumes of wastewater exceed designed values which lead to additional pollu
tion. Wastewater facilities of the large cities ( > 100000) namely Kirovograd Vinnitsya Khmelnitsky
also work ineffectively and lead to increased contains of nitrogen in the surface waters.
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