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C nosiBIeHUEeM TEXHOJOTUH TiyOOKOTO 00Yy4YeHUs U UX TPUMEHEHUS B
06paboTKe eCTeCTBEHHOTO SI3bIKA GBIIO CENAHO YIYYIIeHHEe TOYHOCTH
TUX METOJI0B B JIByX OCHOBHBIX HAIPABJICHUAX: MCIOJIb30BAHUE
HEHPOHHOIT ceTn ¢ yuuresaeM Juis oOydenust Kiaccudukaropa u 6e3
YUUTENS UL ONTUMU3AIUY [IPEBAPUTENbHO 00pabOTKM JAHHBIX U
BBIOOPA XapPaKTEPUCTHK. 3a MOCIEHNE HECKOJIBKO JIeT HEHPOHHBIE CeTH
BHOBb MOSIBUJIMCH B KAYECTBE MOIIHBIX MOJIEJICH MAITMHHOTO 00yUYeHs,
MOKA3aJIM JIy4Illie Pe3yJIbTaThl B TAKUX 00JIACTSAX, KaK PACIO3HABAHWE
o6pazoB u o6paborku peun. Eije coBceM HelaBHO HelipoceTeBble
MOJICJTH HAYaJIM TPUMEHSITHCS TakKe K Pa3IMYHBbIM 3a/a9aM 06paboTKI
€CTECTBEHHOTO sI3bIKA ¢ 0YeHb XOPOIIUMU pe3yJibratamu. VccienoBanue
[PEIoJIaraeT PacCMOTPEHHE MeToga Oo0ydeHusi HeHpOHHOU ceTn ¢
yuuTeneM Ui KAaccupUKaIum HayYHbIX CTATeH M0 MPUHAIEKHOCTH K
TEeM WJIM MHBIM HaYUHbBIM 5Ky DPHAJIaM.

Kniouesvie cnosa: vickyccTBeHHBbIe HEWPOHHBIE CETH, HAYYHBIN
TEKCT, MalIMHHOE 00y4eHne, KaacCupuKarms.

Jast wurarer: [IInanvko FO.B. IlpuMenenne nCKyCCTBEHHBIX HEMPOHHBIX Ce-
Tell ISt peleHust 3a1a4 Kiaccuduray mpu 06paboTke HAYYHBIX TEKCTOB //
[Tudposas rymanuTapuctuka u texuosoruu B obpasosanuu (DHTE 2023): ¢6.
crateii [V Mexaynapoanoit Hayano-npakTuieckoit kondepentu. 16—17 nosi-
6pst 2023 r. / Tlox pen. B.B. Py6uosa, M.T. Copoxkogoii, H.I1. Paguukosoii. M.:
Wznareasctso DTHOY BO MITIITY, 2023. 591-596 c.

BBeneunne

HeiipoHHBIE ceTH OTHOCATCS K HANPABJIEHUIO MCKYCCTBEHHOTO MH-
resiekra (1) 1 IprMeHSIOTCS [J1sl PACIIO3HABAHUS CKPBITHIX 3aKOHO-
MepHOCTel B HeoOpadOTaHHbIX JAHHBIX, TPYIIIUPOBKU U KIaCCH(pUKa-
11K, a TaK)Ke perieHus 3agad B obnactu M, MammHHOro U riryboKoro
obyuenust. B wacTHOCTH, HEHPOHHBIE CETH MOTYT UCIIOJB30BATHCS JIJIST
pelreHrs 3a1a4y KaacCU(pUKali Tpu 00paboTKe HayYHBIX TEKCTOB.
Haie nccienosanue mpeanoJaraeT paccMOTPEHKHE MeToAa O0y4YeHMs
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HENPOHHOW CETU C yUUTeJeM JIJisd KJAACCU(DUKAIIUN HAYYHBIX CTaTel 10
MPUHAIEKHOCTH K TEM UJTH WHBIM HAYYHBIM JKyPHAJIAM.

[lesbio paboThI ABJISIETCS U3yYeHre PabOThl CBOOOIHOTO MPOrPAMM-
Horo oGecriederust Weka mpu 06paboTke HayIHBIX cTaTell (PU3UKO-TEX-
HUYECKOTO HaIlpaBJIeHUs, AaHAJIN3 TTOJYYEeHHBIX Pe3yJIbTaTOB U BbISIBJIE-
HUE KaueCTBEHHBIX U KOJNYECTBEHHBIX [TOKa3aTeell IKCIIePUMEHTa.

MeToabl

Il paborsl ¢ Weka (puc. 1.) ObL1 I0AT0TOBIEH HEKOTOPBLI MOZE/Ib-
HBIH dailn. Beua B3aT HaGOp HAMMEHOBAHUI AHIJIOA3BIYHBIX CTaTel U3
JKYPHAJIOB, MHIEKCUPYeMbIX B Scopus. Bee KypHasibl ObLIM Ha pasHble
TEMbL. DTO MPOBOIUIOCH € IIEJIbI0 HAGIOAEHNS 32 Ka4eCcTBOM o0ydae-
MocTu Heiipoceru. IlepBbiii aTan 3ak/odajcs B 00beJUHEHIH cTaTeil u3
pasHbIX sKypHaIoB B oauH (aiiyn (Train_text) ajs 00ydyeHust HEHPOHHOI
ceru. JKypnaibl 3aBesoMo ObLIN omnpeseeHHON crerubukn. Pabora
npooautrcst ¢ *.arff daiiamu, KoTopbie MOAAEPKUBAET POrpPaMMa
Weka. 3asaua coctout B TOM, 4T00BI 00YUUTH HEUPOCETH OTIPEIETISITH 110
HA3BaHWIO K KAKOMY ;KyPHAJIy OTHOCUTCS CTaThs. BTOpO#l aTan cocTosu
B IIpoBepKe paboTOCIIOCOOHOCTH 00YUEeHHO HEHPOHHO CETH, Il Yero
ObLII CO3/1aH TeCTOBBIN (haii, copepskaimuil 40 HauMeHOBaHWil cTaTeil u3
PasIUYHBIX KypHaIOB. TpeTuii aTan ObLI HAIlEJICH HA aHAJIN3 DKCIIEPH-
MEHTAJIBHBIX JAHHBIX, TOJYYEHHBIX B X0/I€ BTOPOTO ATala.

) Train_textarff - BnokHor - o X

Qaiin Mpaska Oopwar Bua Cnpaska
firelation scopus_data

attribute paper_title strin
ttribute paper_title string
@attribute class {AFM,AM,AS,JIAR,IMMM,NSE,NTP,PNS}

@data

*MOCVD of perovskite thin films using an aerosol-assisted liquid delivery system','AFM’

*Photo-MOCVD of copper thin films using cu(11) and cu(l) precursors for low-temperature metallization®,'AFM'
"Substituent effects on the volatility of metal B-diketonates®,'AFM’

‘Polymer Light-enitting diode prepared with an ionomer and polyaniline',’AFM’

‘Pulsed injection MOCVD of functional electronic oxides',’AFM’

"0n the unexpected role of oxygen in the generation of microlens arrays with self-developing photopolymers’,AFH'
*Growth behaviour of straight crystalline copper sulphide nanowires','AFM"

*study on the thermal properties of doped pmma systems','AFM’

‘cvD of conformal aluminathin films via hydrolysis of A1H<1nf>3</1nf>(wme<inf>z</inf>£t)‘,‘AFM'

‘Ultraviolet assisted injection liquid source chemical vapour deposition (UVILS-CVD) of tantalum pentoxide’,'AFM’

‘Hole mobilities in Sol-Gel materials®,'AFM'

"Franz-keldysh oscillations in photoreflectance spectra of complex Al<inf>x</inf>Ga<inf>1-x</inf>as structures’,'AFM’
"New electrochemically synthesized mixed polymers with very high electrochemical stability','AFM'

*A novel asymmetric complex for organic electroluminescence','AFM'

‘effect of Ag addition on glass transition and crystallization in Se<inf>8e</inf>Te<inf>20</inf> glass', 'AFM’

*Amorphous lead titanate: A new wide-band gap semiconductor with photoluminescence at room temperature’,’AFM’

‘Limited photochromism in covalently linked double 1,2-dithienylethenes’,'AFM"

‘Micrometer patterning using synchrotron radiation and the polyaniline-PVC blend',"'AFM'

*Non-linear charge conduction and emission behaviour of OELD fabricated with Alq3 and TPD-doped soluble polyimide','AFM'
*Liquid-delivery MOCVD: Chemical and process perspectives on ferro-electric thin film growth','AFH’

‘Preparation of bismuth layer-structured ferroelectric thin films by MOCVD and their characterization','AFM'
‘Metal-organic chemical vapour deposition of ferro-electric srBi<inf>2</inf>Ta<inf>2</inf>0<inf>9</inf> thin films', AFM"
"Chemical vapour deposition of the oxides of titanium, zirconium and hafnium for use as high-k materials in microelectronic devices. A carl
MOCVD of high-k dielectrics, tantalum nitride and copper from directly injected liquid precursors’,'AFM'

*STM lithography in an organic self-assembled monolayer',’AFM’

‘Direct surface patterning from solutions: Localized microchemistry using a focused laser’,’AFM’ v
<

Cp1,an61 100%  Windows (CRLF)  UTF-8

Puc. 1. Train_test ¢paiin 015 06yuenus Heuponnou cemu
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Hauauso *.arff daiina, orkpsrroro npu momortu Notepad, npuseneHo
Ha pucynke. MaKTUUECKH y HAC eCTh pa3MedeHHbIH (aiia aas oOyue-
nust MTHC.

TecroBbiil daiin comepxut Haszsauus Oosee 16000 crareii dpusu-
KO-TEXHUYECKOI HAIPABJIEHHOCTH W3 BOCBMHU W3BECTHBIX HAYYHBIX
skypHasioB. Kaxmass crpoka tpenuposoutoro *.arff daiina comepsxut
Ha3BaHUeE CTaThbU U, 4epe3 3aMsATYI0, KIacc, K KOTOPOMY OHa OTHOCUTCS,
TO eCTh HazBaHue KypHasa. [l yno6cTBa, BMECTO TIOJTHOTO Ha3BaHMUS
JKYPHAJIOB MCIIOJIb30BaINCh abOpeBuarypbl. Jlajee, MOATOTOBIECHHDII
TPEHUPOBOUHBII (haitn HeobxoMo 3arpy3uTb B Weka Explorer

© Weka Explorer -

[m] X
Preprocess  Classify ~ Cluster  Associate  Selectattributes  Visualize  Auto-WEKA

Classifier

Choose | NaiveBayesMultinomialText -P 0 -M 3.0 -norm 1.0 -Inorm 2.0 -stopwords-handler weka.core stopwords Null ~tokenizer “weka core.tokenizers WordT okenizer -delimiters \" WA\t AL

Test options Classifier output
(® Use training set === Summary ===
Supplied test set Set. .
Correctly Classified Instances 10675 65.028 %
Cle=paiationigi S Incorrectly Classified Instances 5741 36972 %
Percentagesplit % 66 Kappa statistic 0.5553
More options.. Mean absolute error 0.0s82
Root mean squared error 0.2554
Relative absolute error 53.501 %
(Nom) dlass ¥ | Root relative squared error 84.6065 %
Total Number of Instances 16816
Start Stop
Result list (right-click for options) === Detailed Accuracy By Class ===
20:25:21 - bayesNaiveBayesMultinomialText
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
0,729 0,034 0,441 0,729 0,550 0,547 0,952 0,640  AmM
0,454 0,006 0,641 0,454 0,558 0,541 0,522 0,585
0,353 0,031 0,836 0,353 0,535 0,475 0,867 0,745  as
0,725 0,007 0,879 0,725 0,795 0,785 0,978 0,880  aar
0,832 0,043 0,932 0,832 0,879 0,804 0,971 0,955 o
0,857 0,205 0,105 0,857 0,187 0,255 0,53 0,314  msE
0,759 0,023 0,584 0,759 0,660 0,645  0,95¢ 0,745  mre
0,42 0,027 0,581 0,42 0,533 0,502 0,530 0,562  Pms
Weighted Avg. 0,650 0,038 0,805 0,650 0,653 0,643 0,533 0,805

=== Confusion Matrix ===

a b ¢ d e £ g h <= classified as
430 8 30 8 11 78 15 10| a = AmM
131 432 44 5 12 172 45 34| b =aM
269 172 1850 74 302 1580 175 285 | ¢ = AS
33 21 17 810 8 201 14 14 | d = AR
€9 24 166 85673 768 78 35 | o= amm
€ 3 17 3 5 3& 5 25| £=uMSE
& 6 1a 2 17 102 517 15| g =wure
28 8 76 11 60 377 37 579 | h = EMS
Status
oK

Log <0

Puc. 2. Omuem 06 06yuenuu uckyccmeennot HeuponHou
cemu 01t pewenus 3a0auu KIacCUPUKayuU Hayunvlx mexcmos
C UCTIONIL30BANHUEM MPEHUPOBOUNH020 atiia

ITo 3aBepinennu mporiecca oOyueHus, mporpamma Weka Boigaér ot-
4éT 0 paboTe ¢ TPEHUPOBOYHBIM HAOOPOM JlaHHbIX (puc. 2.). OTuer co-
nepxuT 061yIo nHbOpPMAIUO 06 YCIENTHOCTH KIacCU(pUKAIINY, 1eTa-
JIU3UPOBAHHYIO HHGOPMAIMIO O BECOBBIX KOI(DDUIMEHTAX ¥ MATPHILY
nytaruibl (Confusion Matrix). IlpaBusibHo KiaaccubUIMPOBAHHBIMU
0 HA3BAHUIO OKA3AINCH 65 % HayIHBIX cTaTell, ocTambhbie 35 % Oblmn
OTHECEHBI K HEBEPHDIM JKYPHAJIAM.

593



MozenupoBsanue 1 aHaIN3 JaHHBIX st 111(POBOro 06pasoBaHist
[Tudposast rymanutapucTika u Texaosornu B oopasosannit (DHTE 2023)

[l npoBepku paboTociocoOHOCTH OOYYEeHHOH HEHPOHHOI ceTn
OBLT OTOTOBJIEH TECTOBBIN (hailar (test_text), comepxkanuii 40 Hanme-
HOBaHU cTaTell U3 pa3IMYHbIX JKyPHAJIOB, 110 TIATH HA KAXK/bII y4acTBO-
BaBILUII B 00y4YeHry HEHPOHHON ceTu xypHai (puc. 3.).

& Weka Explorer

Preprocess  Classify ~ Cluster  Associate  Selectattributes  Visualize  Auto-WEKA

Classifier

Choose | NaiveBayesMultinomialText -P 0 -M 3.0 -norm 1.0 -Inorm 2.0 -stopwords-handler weka.core stopwords.Null -tokenizer "weka.core.tokenizersWordTokenizer -delimiters \"* \y

Test options Classifier output
Use training set
— iy =—
(®) Supplied test set Set.
Cross-validation Folds | 10 Correctly Classified Instances 28 70 i
N Incorrectly Classified Instances 12 30 i
Percentagesplit % 66
Kappa statistic 0.6571
More options. Mean absolute error 0.0921
Root mean squarsd srror 0.21a8
(Nom) class « | Total Number of Instances 20
Start Stop === Detailed Accuracy By Class ===
Result list (right-click for options)
TP Rate FP Rate Precision Recall F-Measure MCC ROC Area PRC Area Class
2E0ET) = FEEE B S S T E T 0,600 0,000 1,000 0,600 0,750 0,753 0,886 0,739 amM
0,800 0,057 0,667 0,800 0,727 0,688 0,954 0,783 an
0,200 0,029 0,500 0,200 0,286 0,260 0,820 0,495 as
0,600 0,000 1,000 0,600 0,750 0,753 1,000 1,000 anm
0,800 0,025 0,800 0,800 0,800 0,771 0,977 0,911 T
1,000 0,200 0,417 1,000 0,588 0,577 0,954 0,801 e
0,600 0,000 1,000 0,600 0,750 0,753 0,869 0,797 ure
1,000 0,025 0,833 1,000 0,909 0,900 0,983 0,877 Eus
Weighted Avg. 0,700 0,043 0,777 0,700 0,695 0,682 0,933 0,800

=== Confusion Matrix ===

abeodsfgh < classifisd as
30100100 | a=am
04000100 | b=an
02100200 | c=2s
00030200 |d=dar
00004100 |e=amm
00000500 | £=MsE
00001031 |qg=wmre
00000005 | h=pus

Status
oK

Log ‘; X0
Puc. 3. Omuem o mecmuposanuu UcKyccmeeHnou HeuponHOl cemu

W3 pucynka 3 BUIHO, YTO MO/JIEJTh UCKYCCTBEHHOW HEHPOHHON CceTn
npu o6paboTke TecToBOro (aiina onpenennsia npuHaaiexHocts 70 %
cTaTeil K MpaBUJIbHBIM JKyPHAJIaM, U JIAIb ocTabHble 30 % crareii Obuin
KJacCuUITMPOBAHbI HEBEPHO.

B 11e10M, pe3yibTat aKCIepUMEHTATbHOTO NCCIEIOBAHUS € MOJIEJIBIO
HCKYCCTBEHHON HEMPOHHOI CETH JI0Ka3bIBAET, UTO 3a/1a4a Kraccudmka-
LM HAYYHBIX TEKCTOB MOKET OBITh YCIIEITHO BbINOJHEHA, U, XOTh BEPO-
STHOCTb KOPPEKTHON Kiaccudukaiuu He gocturaer 100 %, Ho Mojennb
MOKa3bIBaeT JOCTOMHBIN pesybraT. [Ipu GoJiee meTanbHOil HACTPOKe 1
6oJiee IMPOKOM HaOOPe TPEHMPOBOYHBIX JAHHBIX, BEPOSATHOCTD YCIIEI-
HOU KJIacCU(UKAIIMU MOKET OBITh 3HAYMTETHHO YBEJTMUEHA.

O6cy:kaenne

B xoze nanHoii paboThl OBLIO IIPOBEAEHO UCCICAOBAHUE BO3MOMKHO-
CTH WCIIOJIb30BaHUSA CBOOOAHOIO IporpaMMHOro obecredenus Weka
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JUIS PeNIeHns 3a/1a4 KaacCupuKaum HayqYHbIX TEKCTOB (PUBMKO-TEXHMU-
yecKoro HarpasJeHust. [t 06yyeHust HCKYCCTBEHHOI HEHPOHHOM ceTr
ObLI MOATOTOBJIEH TPeHUPOBOUHBINA aiin (Train_text.arff), comepska-
muii 6osee 16 000 HameHoBaHuUl crareil. st Kax /0l cTaTby TPEHU-
POBOYHOTO (haiima OLIT OTpeieNer aTpHOYT — JKypHaJ, K KOTOPOMY OT-
HOCUTCS 3Ta CTaThsl. BepoaTHOCTD yclenrHoi kiaccuduKaiy Ha srare
obyuenust cocraBusa 65 %. Jlanee st IPOBEPKU pabOTOCIIOCOGHOCTU
00yUYeHHON MCKYCCTBEHHOI HEHPOHHOI ceTy GBI MOATOTOBIEH TECTO-
BoIit daiin (test_text.arff), comepsxamiuii 40 HOBBIX HaydHBIX cTaTel U3
JKYPHAJIOB, KOTOPbBIE UCIOIBb30BAIUCH 1Tpu 00yuernu. [locie npumMere-
HUSL 0OYYEHHON HEHPOHHOW CeTH K TECTOBOMY HA0OPYy JaHHBIX ObLIN
MOJIyYEHDBI CJIeIyIONMe Pe3yAbTaThl — MPOIEHT YCIEITHO Kaaccuguiu-
POBaHHBIX Hay4YHBIX cTaTell coctaBui 70 %, a octanbabie 30 % ObLIn OT-
HECEeHbI K HEBEPHBIM JKyPHAJIAM.

Takoii mokazaresab TOBOPUT O JIOCTATOYHO BBICOKOH 3 heKkTuBHOCTH
MPUMEHEHNS MCKYCCTBEHHBIX HEMPOHHBIX CETEl JJIs PENICHUs 3aauu
KIaccu(UKAIUN HAYIHBIX CTaTell MO MPWHAIIEKHOCTA K KypPHAJAM.
BosMmoskHOCTD ITPUMEHEHUS JAHHOTO METO/la 3HAYUTEJBLHO YIPOIAeT
nporiece 06paboTKK HAYYHBIX TEKCTOB.
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With the advent of deep learning technologies and their application in
natural language processing, the accuracy of these methods has been
improved in two main directions: using a neural network with a teacher
to train a classifier and without a teacher to optimize data preprocessing
and selection of characteristics. Over the past few years, neural networks
have re-emerged as powerful machine learning models, and have shown
better results in areas such as pattern recognition and speech processing.
More recently, neural network models have also been applied to various
natural language processing tasks with very good results. The study
involves the consideration of the method of training a neural network
with a teacher to classify scientific articles by belonging to one or another
scientific journal.

Keywords: artificial neural networks, scientific text, machine
learning, classification.
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