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UngpopmayuoHHbIe cucmeMbl u mexHosI02uU

MATEMATHYECKOE Y KOMIIBIOTEPHOE MO/[EJINPOBAHUE
VYJK 621.397:396.96

@.I'. ATAEB, I'.B. AJIMEBA, X.I'. ACAZIOB
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SIGNATURE-SEGMENTATION CONTROL METHOD TEMPERATURE
INHOMOGENEITY IN THE SCANNED FIELD

A signature-segmentation method for detecting temperature inhomogeneity on the studied scene has been
developed, which allows for the selection and further identification of the desired objects. The possibility of increasing
the accuracy and speed of segmentation and further identification of the desired objects on the studied scene during the
implementation of the proposed method is shown. Unlike the nearest known analogue, in which it is necessary to
measure the temperature of all pixels sequentially, the proposed method measures the temperature of only one selected
base pixel, and the temperatures of the remaining pixels are determined by calculation, having previously aligned the
signatures of these pixels with the signature of the base pixel.

Keywords: signature; segmentation; infrared image; identification; temperature control.
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O.B. BAPTEHBEB

COBMECTHOE IPUMEHEHUE METOA0B TOKEHU3AIIUU TEKCTA

Tpaduyuouno 6 3a0auax NPocpamMmHol 06paboOmKY eCMeCmEeHH020 A3bIKA MOKEHU3AYyUs meKcma
BbINOAHSEMC ¢ ynompeOaenuem 00Ho20 memooda. IlIpeumyujecmeeHno MOKEHU3AYUSL BLINOIHAEMCS C
ucnonv3osanuem pamee cocmagienoco crosaps mokenos (CT) guxcuposannoco pasmepa. B mo sice epems
6 pside 3adauy, Hanpumep, 6 3a0aA4AX ABMOMAMUYECKOU PACCMAHOBKU 3HAKO8 NPENUHAHUS Ul
Knaccupuxayuu O0oxymenmos 6onee 3ppexmusuvl memoovl Henocpeocmeennou mokenuzayuu (HT),
nonyuaiowue mokenvl b6e3 oopawenus xk crosapio. OOHUM U3 HEOOCMAMKO8 NOOOOHBIX Memo008 — Mo
HEB03MOJCHOCIb KOHMPOAUPOBAMb pPA3Mep CLO8aps MOKEHUSUPOBAHHO20 Habopa Oanublx. B pabome
paccmampueaemcsi Memoo, npeonoazaiowuil COBMECMHOE UCnOIb30sanue memooos HT u ocnosannozo Ha
CT: cnosogpopma 6Oyoem npeobpasosana 6 mokenvt HT, eciu uwacmoma ux ynompebOneHus He Hudice
3A0AHHO20 3HAYEHUS, 8 NPOMUBHOM cyiae mokenvl Oyoym e3amel uz CT. Oyenka s¢ghgpexmusnocmu memooa
COBMECTHOU MOKEHU3aYUY 8bINOIHeHa no nokazamenio Fi na npumepe pewenus 3a0au paccmanosku 3HaKos
NPEenUHANUS U KIACCUDUKAYUYU OOKYMEHMOB C NOMOUWbIO HEUPOHHBIX cemell. DKCnepuMenmyvl NOKA3ANU, Ymo
6 pewaempix 3a0a1ax coO8MeCmHuas moxkenuzayus sghgexmusnee moxenuzayuu Ha ocnoge CT, ycmynaem @
3adaue paccmanosku 3naxos npenunanusi HT u npesocxooum ee é 3a0aue Kiaccuguxayuu 0OKyMeHmos.

Knwueswie cnosa: moken,; ciogaps, K1accuukamop, HeUpoHHAas cemv, HA0OP OaHHBIX.
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JOINT APPLICATION OF TEXT TOKENIZATION METHODS

Traditionally in the tasks of software natural language processing text tokenization is performed using a single
method. Tokenization is mainly performed using a previously created fixed-size vocabulary of tokens (VT). At the same
time, in a number of tasks, for example, in tasks of automatic punctuation or document classification, direct
tokenization (DT) methods that receive tokens without accessing the dictionary are more effective. One of the
disadvantages of such methods is the inability to control the size of the tokenized dataset vocabulary. The paper
considers a method involving the joint use of DT and VT-based methods. the word form will be converted into DT
tokens if the frequency of their use is not lower than the specified value, otherwise the tokens will be taken from the VT.
The evaluation of the effectiveness of the joint tokenization method was performed according to the F1 indicator on the
example of solving problems of punctuation marks and document classification using neural networks. The experiments
have shown that in the tasks being solved, joint tokenization is more effective than tokenization based on VT, is inferior
in the task of punctuation DT and surpasses it in the task of document classification.

Keywords: token; vocabulary; classifier; neural network; data set.
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K.A. BATEHKOB, O.H. KATKOB

U3MEPEHUE BUTOBBIX OIINBOK B IU®POBBIX CETAX CBA3U

HA OCHOBE 'HINOTETHYECKHUX 3TAJTOHHbBIX TPAKTOB

Iloxaszano, umo HOpMbl HA KA4ecmeo QYHKYUOHUPOBAHUS YUPPOBbIX cemeli OPUEHMUPYIOMCcs Ha
eunomemuyecKue MAIOHHbIe MPAKMbL MeHCOy OKOHEeUHbIMU NYHKmamu, umerowumu oaury 27500 k.
Vxazvisaemes, umo pasnuuaiom mpu memooa nodcuema KodQduyuenma OWUOOUHBIX OUMOS.
Hemoncmpupyemcs, umo Kodp@uyuenm ownubOOuHbIX OUMOE USMEPAEMCA MONbKO HA  U3BECHHBIX
CMPYKMypax Oumoguix nociedosamenbHoCmell.

Kntouesvie cnoea: xauwecmeo 00CIyicuBaHUs, MENEKOMMYHUKAYUOHHAS YCayed, yugposas cemy,
bumosas owubKa,; MexaHusm 0OHaAPYHCeHUss OUUOOK.

@BaTeHKOB K.A., Katkos O.H., 2023
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MEASUREMENT OF BIT ERRORS IN DIGITAL COMMUNICATION NETWORKS
BASED ON HYPOTHETICAL REFERENCE PATHS

It is shown that the norms for the quality of functioning of digital networks are guided by hypothetical
reference paths between endpoints having a length of 27,500 km. It is indicated that there are three methods of
calculating the coefficient of erroneous bits. It is demonstrated that the error bit coefficient is measured only on known
structures of bit sequences.

Keywords: quality of service; telecommunication service; digital network; bit error; error detection
mechanism.
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VIK 004.08
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YIPABJIEHUE I'PYIIITAMU ABTOHOMHBIX POBOTOB

Paccmampusaemess  memoouka — OUHAMUYECKO20 — NPOEKMUPOBAHUSL  MAK — HA3bIBAEMbIX
PACNPeOeeHHbIX UHDOPMAYUOHHBIX CUCHEM, OPUCHMUPOBAHHBIX HA OOCIYIHCUBAHUE Z2PYNN ABMOHOMHBIX
pobomos. I1o0 pacnpedeneHnol UHGOPMAYUOHHOU CUCMEMOTE NOHUMACTCSL MHONICECMBO V3108, C KANCObIM
U3 KOMOP®IX ACCOYUUPOBAHbl NOab306ament U b6asza Oaunvix. Bce ysnvl pazdoumer na (6 obwem ciyuae
nepecekaiowuecsy) NOOMHOJNCECmea — Mak Hazvieaemvle Kiacmepul. Tlonvzoeamenv 1106020 y3ia umeem
oocmyn Kk 6azam OaHHBIX OpYeux Y3108 Julllb 8 npeoeiax KIacmepda, KOmopomy ece onu npunaoiexcum. B
obwem ciyyae Kiacmepvl NEPeceKkaromcs, NOIMOMY OOUH NOAb30BAMENb MONCEN  NPUHAOILEHCAMb
HeCKOIbKuM Kiacmepam. B cmamwve npednazaemcsi cnocob pazbuenus MHOdCeCm8a V3106 HA KIACmepbl,
KOMOPbIL NO360J51em  NPOSPAMMHBIMU CPEOCMEAMU  Pealu3068ams  YROMAHYMYIO MemoOuKy o0MeHa u
nepepabomru oannvix. Cywecmeyem npocmas npoyeoypa NopodICOeHUsi MEMmoK U NPOoGepKU MHONCECMEA
Mmemok Ha Henycmomy. [1o3momy Ha 3a0aHHOM MHONCECMEE V3108 MOICHO OUHAMUYECKU (DOPMUPOBANb
ces3u, peanusysi 0OMeH OaHHbIMU 8 NPedelax 00H020 Klacmepa.

Knwuesvie cnosa: agmonommuvie pobomul, cpynna pobomos; pacnpedeienHds UHGOPMAYUOHHAS
cucmema; Kiacmepbl, HeCOBMECMUMOCb Y3108, CEMAHMUKA COBMECIMUMOCHU/HECOBMeCMUMOCU,; 2pagd
OPMO2OHATILHOCU, UHMEPBATl €OUHUYHO20 KYOd.
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MANAGING GROUPS OF AUTONOMOUS ROBOTS

The method of dynamic design of so-called distributed information systems focused on servicing groups of
autonomous robots is considered. A distributed information system is understood as a set of nodes, with each of which a
user and a database are associated. All nodes are divided into (generally intersecting) subsets — so-called clusters. A
user of any node has access to databases of other nodes only within the cluster to which they all belong. In general,
clusters overlap, so one user can belong to multiple clusters. The article proposes a method for dividing a set of nodes
into clusters, which allows software to implement the mentioned method of data exchange and processing. There is a
simple procedure for generating labels and checking the set of labels for non-emptiness. Therefore, it is possible to
dynamically form connections on a given set of nodes, implementing data exchange within a single cluster.
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Keywords: autonomous robots; a group of robots; distributed information system; clusters; the incompatibility
of nodes; the semantics of compatibility/incompatibility graph the incompatibility; the interval of a single cube.
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YIIK 004.8

H.C. I[T1Y3BIPEB, A.}O. POIMOHOB

AJITOPUTM I'EHEPALIUN CHHTETHYECKHUX TAHHBIX
B 3AJAYE O®PDJIAUH-BEPUDPUKALIUU ITOAIIUCEN

Bepugpuxayus noonuceil siensemces eazxcnou 3a0aqeti 8 061acmu UHGOPMAYUOHHOU Oe30NACHOCIU U
Gunancogvix mexnonozutl. [{ns pewieHusi Mo 3a0auu NPUMEHSIOMCS PA3TUYHbIE AT2OPUMMbL MAUUHHO2O
ooyuenusa. OO0un uz Haubosee NONYIAPHBIX ANCOPUMMO8 — IMO CUAMCKUE HelipoHHble cemu. B xonmexcme
sepugurayuy noonucell, CUAMCKUE HEUPOHHble cemu Mo2ym Oblmb UCHOAb308AHbL OISl CPAGHEHUSI O8YX
U300padiceHuti ¢ NOONUCAMU U Onpedenenuss, OOUHAKOBble WU pPA3Hble NOONUCU HAXOOAMC HA
uzobpascenusix. Tem He menee, OOHUM U3 KIIOYEBbIX (PAKMOPOS, GIUSIOWUX HA pabomy maxux cemell,
ABNIAEMCA KA4eCcme80o OAHMbIX, HA KOMOpPvX OHU obyuaromcsa. Eciu 8 6bibopke OAHHBIX HPUCYICMEYIOM
omoepaguu, umerowue obwUe NPUHAKYU NOMUMO CAMOU UZ00PAINCEHHOU HA HUX NOONUCU (OcseweHue, npu
KOmMopom coeiano gomo, ygem Oymacu u m.n.), mo 9mMo MOICem yXyoulums mMoYHOCHb PACHO3HAGAHUSL
noonucu. B smom cnyyae ucnonvzoganue CUHMEMUYECKUX OAHHBIX Modcem Ovimb 3pexmusHbim
peuieHueM.

B oannoii nayunou cmamve npedcmasiien HOBbLUL AI2OPUMM 2eHepayuu CUHMEeMU4eCcKux OaHHbIX OJisl
sa0auu eepuguxayuu noonucei. Ilposedennvie 3KCnepuMenmol NOKA3AIU dPHEKMUHOCb NPEOLONCEHHO20
Memoda 6 CpasHeHUU ¢ UCHONb308aHUeM 00bluHOU obyuaueli 8bloopku. OCHOBHbIM NPEUMYUECmEoM
0anHHO020 NOOX00a  AGNAEMCA  B03MONCHOCMb  CO30AHUA  OONbUIO20  KONUYECMmB8d  PA3HOOOPA3HBIX
u30bpadiceHull, HA KOMOPbLIX NOONUCU, B3Amble U3 UMerwelcs 68bl00pKU OAHHbIX, HANONCEHbl HA
CeeHepupoB8aHmblli (hOH, 4MO NO380JAEM YIYUUUUMb KAYeCmeo Mooelell MAWUHHO20 o0yYeHus 6 3adaue
o aaiin-eepuguxayuu noonucell.

s onpedenenusn 3¢ghghekmusHocmu NPeoiodNCeHH020 Memooa Obli0 NPOBEOeHO CPABHEHUe Ka1ecmsed
pabomul HEUPOHHOU cemu, OOYUEeHHOU HA C2eHEPUPOBAHHBIX CUHMEMUYECKUX OAHHbIX, C KaYecmeom pabomol
HEUPOHHOU cemu, 00VHeHHOU HA USHAYATbHOU 0byuarowell 8bi00pKe. DKCnepumMeHmsl HOKA3AIU YeeludeHue
MOYHOCMU pacno3Haseanus Ha 7.5%, a makoice ymeHbluleHUe nepeodyyeHus, 4mo no3eosaem coenams 61600
0 nepcneKmusHOCmU 0albHelue20 NPOOOIIHCEHUSA UCCLEe008AHU.

Knroueswvie cnoea: gepuqbuxab;uﬂ nodnuceﬁ; HeﬁpOHH(lﬂ cemv, MAWUHHOE o6yquue,' cuamckast
Hel;pOHH(lﬂ Ceémbsb, KOMNblOmMepHoe 3perue; cunmemuiecKue oanmvle.
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ALGORITHM FOR GENERATING
SYNTHETIC DATA IN THE OFFLINE SIGNATURE VERIFICATION TASK

Verification of signatures is an important task in the field of information security and financial technologies.
Various machine learning algorithms are used to solve this problem. One of the most popular algorithms is Siamese
neural networks. In the context of signature verification, Siamese neural networks can be used to compare two images
with signatures and determine whether the same or different signatures are on the images. However, one of the key
factors affecting the operation of such networks is the quality of the data on which they are trained. If there are photos
in the data sample that have common features in addition to the signature depicted on them (the lighting in which the
photo was taken, the color of the paper, etc.), then this may worsen the accuracy of signature recognition. In this case,
using synthetic data can be an effective solution.

This article presents a new algorithm for generating synthetic data for the task of verifying signatures. The
conducted experiments have shown the effectiveness of the proposed method in comparison with the use of a
conventional training sample. The main advantage of this approach is the ability to create a large number of different
images in which signatures taken from the available data sample are superimposed on the generated background,
which allows improving the quality of machine learning models in the task of offline signature verification.

To determine the effectiveness of the proposed method, the quality of the neural network trained on the
generated synthetic data was compared with the quality of the neural network trained on the initial training sample.
Experiments have shown an increase in recognition accuracy by 7.5%, as well as a decrease in overfitting, which
allows us to conclude that further research is promising.

Keywords: signature verification; neural network; machine learning; siamese neural network; computer
vision; synthetic data.
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HHDOOPMALIMOHHBIE TEXHOJIOI'MH B COL{HAJIBHO-DKOHOMUYECKHUX
U OPI'AHU3ALIHOHHO-TEXHHUYECKUX CUCTEMAX

VIIK 004.93
I1.0. APXUIIOB

KOHIOENINUS IOCTPOEHUSI HEWPOHHOU CETH
JJIA KIACCUPUKAIIMU AHOMAJIMUA HA CO3JAHHBIX TAHOPAMAX

B cmamuve onucvisaemcs KoHyenyus nOCMpoOeHusi HeUPOHHOU cemu 015 KIACCUpurayuy aHoManul
Ha co30anuvix nanopamax. llpednosiceno peuwienue 3a0auu MHOLOKIACCOBOU KAACCUDUKAYUU AHOMATUL C
8b100pOM NOOX00sUWUX HAOOP08 Oanubix. [Ipusedena memooonocus MAWUHHO20 00VHeHUs HA OCHO8e
aHaMU3a NOJYHEHHBIX OaHHblX. Bwinoaneno gopmuposanue ucxoonou obyuaiowell 6blOOPKU HA OCHOBE
PeanvHblX U CUHmemuyeckux oOaumHvix. Paspaboman cocmasHnoll  wiabnoH, HA OCHOGE KOMOPO2O
CHPOEKMUPOBARA HEUPOCemesdas Mooelb KIACCUPUKayuu aHOMATUL.

Knrouesvie cnosa: aspogpomocvemra;, nawopama; OeCNUIOMHLIL JeMAMENbHLIL annapam,
Heupocemn, damacem, K1ACCUDUKAYUSL, AHOMATUSL
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THE CONCEPT OF BUILDING A NEURAL NETWORK
FOR CLASSIFYING ANOMALIES ON THE CREATED PANORAMAS

In the article describes the concept of building a neural network for the classification of anomalies on the
created panoramas. A solution to the problem of multiclass classification of anomalies with the selection of suitable
data sets is proposed. The methodology of machine learning based on the analysis of the obtained data is presented.
The initial training sample was formed based on real and synthetic data. A composite template has been developed, on
the basis of which a neural network model of anomaly classification has been designed.

Keywords: aerial photography; panorama; unmanned aerial vehicle; neural network; dataset; classification;

anomaly.
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BBIEOP IOJIXOJA IS PEINEHUS 3AJAYY ITPOT'PAMMHOM KJACCU®UKAIIAN
BEPBAJIBHOM ATPECCHH B COIIMAJIBHBIX CETSX

B oannou cmamve paccmampusaemcs 8v100p Hauboiee ONMUMALLHO20 NOOX00d ONsl peuleHust
3a0a4u NPOSPAMMHOU Kadccuurkayuu 6epoaibHOl azpeccuu 8 COYUANbHbIX CemsX, Hanpumep, maxkux Kax
Oounoxnaccruku, BKonmaxme, Ilukaby, a makoice 3anpewennolx Ha meppumopuu Poccuiickoii @edepayuu.
Facebook, Instagram. H3yuenvl u npoananu3uposanvl OOHU U3 CAMBIX MOYHLIX Kiaccugurayutl peuesoil
azpeccuu Ha OQHHBIL MOMEHM, A MAKJce, HOMUMO IMO20 PACCMOMPEHbI HEUPOHHbIE MOOenU
asmomamuueckou xknaccuguxayuy. Coopan u Kiaccu@uyupo8an 6pyYyHyI0 HO YemblpeM, GblOPAHHBIM HA
OCHOBAHUU  TUHSBUCTHUYECKUX — MUNONO02ULl, KIACCUPDUKAMOPAM  KOPNYC  OAHHbIX, OCHOBAHMBIN HA
KOMMEHMapusix no0 NOCMAaMu 6 BblULeYKA3AHHBIX COYUAILHBIX CEmsiX, d MAaKdice U3 OMKPbIMbIX KAHATIO08
meccenOdcepa Telegram. B xo0e uccnedosanus 6vina vlagieHa 0OHA U3 HaAuboiee MOUYHBIX U YCIMOUYUBLIX
Mooenell HeUPOHHOU cemu 05 KIacCu@urayuu 8 OanbHeleM azpeccui 6 MeKcmax KOMMeHmapues, d
makaice OvLa onpedenena Mooeib, 001adarUias CambiMy HUSKUMU NOMEPAMU OAHHDBIX.

Knroueesvle cnosa: xnaccughuxayus; eepoanvras azpeccus; HEUpPOHHAs, cemb, MOOelb, obyueHue,
OanHbvle.
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CHOOSING AN APPROACH TO SOLVE THE PROBLEM
OF PROGRAMMATIC CLASSIFICATION OF VERBAL AGGRESSION IN SOCIAL NETWORKS

This article discusses the choice of the most optimal approach for solving the problem of programmatic
classification of verbal aggression in social networks, for example, such as Odnoklassniki, VKontakte, Peekaboo, as
well as Facebook, Instagram banned in the Russian Federation. Some of the most accurate classifications of speech
aggression at the moment have been studied and analyzed, and, in addition, neural models of automatic classification
have been considered. A data corpus was collected and classified manually according to four classifiers, selected on the
basis of linguistic typologies, based on comments under posts in the above social networks, as well as from open
channels of the Telegram messenger. During the study, one of the most accurate and stable neural network models was
identified for further classification of aggression in comment texts, and the model with the lowest data loss was also
identified.

Keywords: classification; verbal aggression, neural; net; model; education; data.
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NPUMEHEHUE METOJZ0OB DATA MINING B COHUOJOI' NTYECKOM
TECTUPOBAHUU HA YPOBEHb PUCKA HAPKOTU3ALIUU

Ipumenenue memoodos data mining e coyuonoeuweckom mecmuposanuu Ha YPOGeHb PUCKA
napxomuzayuy.  Obvexm  ucciedosamus —  UHGOpPMAYUOHHBIE — MeEXHOAo2UU,  obecnedugaoujue
aphexmusrnocms coyuonocureckoeo ucciedosanus. Lleno pabomuvl — npumenenue memooos data mining xa
Pe3YILIMAmax pecnoHOenmos no mecmy «Mcxoonas oyenka HaprOmMu3ayuuy.

Knwoueevie cnosa: coyuoaocudeckoe uccxzed()@al—tue; Kapmbol KOXOH@HCZ,' Kaacmepuszayust,; Deductor
Academic; MH¢OpMal{uOHHa}Z cucmema, coyuojiocudeckoe mecmupoeanue.
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V.A. ChIChKALYuK (Candidate of Medical Sciences, Associate Professor.
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Irkutsk State Transport University, Irkutsk

USING OF DATA MINING METHODS IN SOCIOLOGICAL TESTING
FOR THE LEVEL OF RISK OF NARCOSIS

The use of data mining methods in sociological testing for the level of risk of narcosis. The object of research
is information technologies that ensure the effectiveness of sociological research. The purpose of the work is the
application of data mining methods on the results of respondents on the "Initial assessment of narcosis" test.

Keywords: sociological research; Kohonen maps; clustering; Deductor Academic; information system;
sociological testing.
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MEXAHW3M BHEJIPEHHUSI KOMILIEKCHOM ABTOMATI/BI/IPQBAHHOﬁ
CUCTEMbI YIIPABJIEHUSA AT'POBU3HECOM (IIPAKTHYECKHHU ITOAXON)

B ycnosusx unumosayuonnozo pazeumus AIIK Poccuu u nepexooa K «yugposomy cenbCKomy
X03AUCmEy»  YenecooOpasHuiM — AGNAEMCA  U3VHeHUue NPakmuyeckux Hnooxo0os, HANPAGNEHHbIX HA
agmomamuzayuio u yugposyro mpancopmayuio cenvckoeo xossiicmea. C 2moiu yenvio 6 cmambve
paspaboman u npedCmagieH MexXanu3M GHeOPeHUsT KOMIIEKCHOU Yu@pogoll niam@opmuvl 05l NOBbIULEHUS.
obwell dppexmusHocmu U ynpagieHuss omedecmeeHHbiM azpobusnecom. Ilpeonosicenvt uHcmpymeHmol u
MexHoNo2UYecKue  peulenus — KOMUIAEKCHOU  yugpoeou  naamgopmsl,  Komopwvle — obecneuam
KOHKYPEHMOCNOCOOHOCIb OMOETbHBIX HANPABGNEHU 0esIMENbHOCTN U PA3GUMUE OMPACTU 8 YETOM.

Knrwouesvie cnosa: azpobusnec; cenvckoe Xo3aicmeo,; asmoMamu3upo8aHtsle CUCmemMbl YNPaeIeHuUs,
yugpposvie naamgopmvl,; cnymHuKogas Hagueayus, uHgopmayuonuvie mexnonrocuu, unnosayuu,; AIIK.
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MECHANISM OF IMPLEMENTATION OF AN INTEGRATED AUTOMATED SYSTEM
AGRIBUSINESS MANAGEMENT (PRACTICAL APPROACH)

In the context of the innovative development of the agro-industrial complex of Russia and the transition to
"digital agriculture”, it is advisable to study practical approaches aimed at automation and digital transformation of
agriculture. To this end, the article develops and presents a mechanism for implementing a comprehensive digital
platform to improve the overall efficiency and management of domestic agribusiness. The tools and technological
solutions of an integrated digital platform are proposed, which will ensure the competitiveness of individual activities
and the development of the industry as a whole.

Keywords: agribusiness; agriculture; automated control systems; digital platforms; satellite navigation;
information technologies; innovations; agro-industrial complex.
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AUTOMATED CONTROL SYSTEMS
FOR UNINTERRUPTIBLE POWER SUPPLY OF INFORMATION SYSTEMS

Various uninterruptible power supply management systems are described, their advantages and disadvantages
are analyzed, the method of selection depending on the requirements for the quality of the supply voltage of information
systems and the power consumed by them.
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systems; information security; pulse width modulation; three-phase voltage rectifier.
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IMPOI'PAMMHOE OBECIIEYEHUME JJIS1 UMIIOPTA HAYYHBIX PABOT
M3 DJIEKTPOHHOUN BUBJMOTEKHU ELIBRARY.RU

B oannou cmamve paccmampueaemcs npobrema umMnopma Hayu4HuIX pabom u3 21eKmMpOHHOU
oubnuomexu €LIBRARY.RU. Hccredosanwvt u onpedenenvl ocHo8Hble CnOCOObI NONYYeHUs OAHHBIX U3
CMOPOHHUX UCMOYHUKOB, 4 MAKJICe BbIOBUHYN CNOCOO peuleHusi 0 KOHKPEMHOU NOCMABLEHHOU 3a0aYuU.
Iocmpoena nogedenueckas mooenv, 6vl0eNeHbl OCHOBHbIE MPebOBaHUs paspabamvleaemou QyHKyuu 0s
cucmemol.
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IMPORTING SCIENTIFIC PAPERS FROM AN ELECTRONIC LIBRARY ELIBRARY.RU

This article discusses the problem of importing scientific papers from an electronic library eLIBRARY.RU. The
main methods of obtaining data from third-party sources have been investigated and identified, as well as a solution
method for a specific task has been put forward. A behavioral model is constructed, the main requirements of the
developed function for the system are highlighted.

Keywords: information and educational environment; research activities; scientific works; scientific articles;
electronic library; eLIBRARY.RU.
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IOBBIIIEHUE PEUT'PABEJIbHOCTH UI'PhI B ’)KAHPE BEAT 'EM UP
INYTEM BHEJAPEHUSA OCOBEHHOCTEHN ) KAHPA ROGUELIKE

Cmambws noceswena npobremam peucpabenvhocmu uep 6 scanpe beat 'em up, a maxoce memooam
Ux pewienHus npu nomowu GHedpeHus ocobennocmell oicaupa rougelike. Aemop paccmampusaem
ocobennocmu uep 6 xcampe beat 'em up u ocampe roguelike, umo maxoe peucpabervHocmv, a maxice
603MOJCHOCIU NOBLICUMb PeuspadenbHOCmy uep 8 Jicanpe beat 'em up ¢ nomowwlo ocobennocmeti uep 6
aicanpe roguelike, maxux Kax npoyedypuas 2enepayus yposHel.

Knroueevie cnoea: beat 'em up; roguelike; roguelite; uepa; peucpabenvnocmov, noGvluleHUe
peuzpadenrbHoCmu, npoyeoypHas 2eHepayusl; Kiemounsli agmomam, 00xo0 epaga 6 2nyouny, 06x00 epaga

6 WUPUHY.
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INCREASING THE REPLAYABILITY OF THE BEAT 'EM UP GAME
BY IMPLEMENTATION THE FEATURES OF ROGUELIKE GENRE

The article is devoted to the problems of replayability of games in the beat ‘'em up genre, as well as methods of
solving them using the features of the rougelike genre. The author examines the features of games in the beat 'em up
genre and the roguelike genre, what is replayability, as well as the possibilities of increasing the replayability of games
in the beat 'em up genre, by implementation the features of games in the roguelike genre, such as procedural level

generation.

Keywords: beat 'em up; roguelike; roguelite; game; replayability; increasing the replayability; procedural
generation, cellular automata; depth-first search; breadth-first search.
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OLIEHKA BJIMSIHUS MEIIAIOUIMX BO3JENCTBHIA HA TOCTOBEPHOCTD
MEPEJABAEMOI MTHOOPMALIMU B CIYTHUKOBBIX TH®OKOMMYHUKALIMAX

Ilpu ucnonvzoganuu UHGOKOMMYHUKAYUOHHBIX CUCMEM C8A3U 6 KAHANAX PA3IUYHOU Du3uueckoll
NpUpoOsl OOHUM U3 BAMCHEUWUX YCIOGUL UX IPPEKMUSHO20 DYHKYUOHUPOBANUS, ABNAEMCA oDecheueHue
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nomex, Cywecmeylouux 6 CHYMHUKOBbIX UHQDOKOMMYHUKAYUAX, ONUCAHA NPpUpoOd ux 603HUKHOGEHUSI U
NPOAHATUBUPOBAHA CTHENEHb 8030eUCMEUsl HA OOCTHOBEPHOCHb NPUHUMAEMBIX COOOWEHUN, YO NO3605em
a0anmueHO UBMEHAMb NAPAMempbl NEPEeHOCUUKO8 UHDOPMAYUU ¢ YEeTbl0 MUHUMATLHO2O GNUSHUSL
Mewarowux 8030eticneutl Ha ypo8eHb 00CMOBEPHOCU NPUHUMAEMBIX COOOUEHU.
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EVALUATION OF THE INFLUENCE OF INTERFERING EFFECTS
ON THE RELIABILITY OF THE TRANSMITTED INFORMATION
IN SATELLITE INFOCOMMUNICATIONS

When using infocommunication communication systems in channels of various physical nature, one of the most

important conditions for their effective functioning is to ensure information interaction between geographically
distributed subscribers with the required level of reliability in the presence of both internal and external interference. In
this regard, in the article provides a fairly detailed classification of various types of interference that exist in satellite
infocommunications, describes the nature of their occurrence and analyzes the degree of impact on the reliability of
received messages, which allows you to adaptively change the parameters of information carriers in order to minimize
the impact of interfering impacts on the level of reliability of received messages.
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YK 621.311.6
C.B. KOCTHUH, J.C. MUIINMH, A.. IIOCIIEJIOB

METO/JBI TIOBBIINEHUSA DOPEKTUBHOCTHU
NHO®OKOMMYHUKALINMOHHbBIX CUCTEM INOCPEACTBOM JUAT'HOCTUKH
W MOHUTOPUHI'A HCTOYHUKOB BECIIEPEBOMHOI'O MIUTAHUA

Hogsvlenue s3¢pgexmusnocmu  GYHKYUOHUPOBAHUS  UHDOKOMMYHUKAYULL MECHO  CBA3AHO  C
COBEPULEHCNBOBAHUEM CUCTHEMDL DNIEKMPONUMAHUSL HA PA3TUYHBIX, COCTMOAWUX 8 Hell, 00beKkmax, mak Kax
omoenvHvle V31bl UHEDOKOMMYHUKAYUOHHOU CUCHEMbl, HOCMPOEHHble HA 0a3ze MUKPONPOUeCccOpHOl
MEXHUKY, OOCMATNOYHO YYBCMEUMENbHbL K HEe3HAYUMETbHLIM USMEHEHUIM NAPaAMempo8 INeKMpPONUmaHusl.
B cmamve obocnosvisaemcs npobaema omcymcmeusi NOTHOYEHHOU CUCTHEMbl MOHUMOPUHEA U OUASHOCHUKU
UCMOYHUKO8 Decnepebolno20 NUMAanus, NpeoCmasien MameMamudeckuti annapam, omoopadxicarouull
3a8uUcuUMocmy  dhexmusnocmu  UHGOKOMMYHUKAYUOHHOU  CUCMEMbL  OM  HAOEIHCHOCMU  UCHOYHUKOG
becnepebouinoeo numanus, Oe3 pacCMOMPEHHOU CUCTeMbl MOHUMOPUHEA U OUACHOCIMUKU HEBO3MONCHO
obecneyums SIEKMPONUMAHUE CUCTIeM MENeKOMMYHUKAYULL 8 COBPEMEHHbIX YCI0UAX C 3A0AHHbIM
kauecmeom. Cogeputencmeosanie CUCmem UHGOKOMMYHUKAYULL 30 CYem 86e0eHUs. CUCTEeMbl MOHUMOPUH2A
U OUACHOCMUKU  MEXHUYECKO20 COCMOAHUSL — UCHOYHUKO8  0OecnepeOouH020  NUMAHUSL — A6HAENCsl
appexmuenviM  CHOCOOOM — pa3eumusi U COBEPUEHCIMBOBANHUS  APXUMEKMYPbl cemell U CUcmem
MeneKOMMYHUKAYULL.

Knroueswvie cnosa: 3qbqbekmuel-tocmb; Ha()e.?fCHOCI’}’lb,' MOHUMOPUHe, 0ua2Hocmuka; Kavecmeo,
dNeKmponumadue.
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IMPROVING THE EFFICIENCY OF INFOCOMMUNICATION SYSTEMS THROUGH
THE INTRODUCTION OF A SYSTEM FOR MONITORING AND DIAGNOSING
THE TECHNICAL CONDITION OF UNINTERRUPTIBLE POWER SUPPLIES

At the present stage of the development of infocommunications, the need to ensure the efficiency of their
functioning, the tendency to improve the quality of power supply in various objects of the infocommunication system
built on the basis of microprocessor technology sensitive to the slightest changes in power supply is becoming more and
more obvious. The article substantiates the problem of the lack of a full-fledged system of monitoring and diagnostics
of uninterruptible power supplies, presents a mathematical apparatus that reflects the dependence of the efficiency of
the infocommunication system on the reliability of uninterruptible power supplies, without the considered monitoring
and diagnostic system it is impossible to provide power to telecommunications systems in modern conditions with a
given quality. Improvement of infocommunication systems through the introduction of a monitoring system and
diagnostics of the technical condition of uninterruptible power supplies is an effective way to develop and improve the
architecture of networks and telecommunications systems.

Keywords: efficiency; reliability; monitoring; diagnostics; quality; power supply.
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INFORMATION GRANULATION EVIDENCE-BASED SECURITY MANAGEMENT SYSTEMS

The article identifies and analyzes the problem of substitution of isotelesis in ensuring the stability, safety,
resilience, and effectiveness of the object of hierarchical management by evidently unpunished trajectories in the nested
homeostasis of events.
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DYNAMIC SIMULATION IN EVALUATION OF THE PERFORMANCE
OF THE APPLICATION OF AN INTELLIGENT DECISION SUPPORT SYSTEM

The paper considers an approach to solving the problem of analyzing the effectiveness of using a decision
support system during the process of processing information security events (on the example of an information system
of a medical organization). The approach provides for the creation of a dynamic model for processing information
security events generated in the «as is» and «as will be» options.
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TPEBOBAHUNS
K 0(pOpMJIEHHIO CTATHHU IJIS1 ONYOJIMKOBAHMS B :KypHAaJIe
«AnpopManuoHHbIE CHCTEMbI H TEXHOJIOTHN»

OBIIUE TPEBOBAHUSA

Ob6bveM Matepuana, Mpe;IaraeMoro K myOnMKaluu, U3MepsieTcsl CTpaHUIAMH TEKCTa Ha JIMCTaX
¢opmaTra A4 u comepxuT oT 4 N0 9 CTPaHHWI; BCE CTPAHUIBl PYKOIUCH JOKHBI MMETh CIUIOIIHYIO
HyMepaluio.

B oxHoM cOopHUKE MOXET OBITh OMYOJIMKOBaHA TOJBKO OHA CTAaThs OJHOTO aBTOPA, BKIIOYAS
COaBTOPCTBO.

AHHOTaLlUU BCEX MyOJMKYEMBIX MaTepUasoB, KIIOYEBBIC CIIOBA, HHPOpPMAIUs 00 aBTOpax, CIUCKH
JUTEpaTyphl OyIyT HaXOAWUTHCA B CBOOOJHOM JOCTYII€ HA CaliTeé COOTBETCTBYIOLIECTO XXYpHaja M Ha caiTe
Poccuiickoit HayuHo#t 31ekTpoHHOM Onbnnorekn — PYHOB (Poccuiickuii WHAEKC HAYYHOTO IUTHPOBAHUS).

[Tomumo cTaThbu aBTOPBI JOJDKHBI TIPEACTABUTH 3aKIIOUEHHE O BO3MOXKHOCTH OTKPBITOTO
OITyOJTMKOBAHUS CTAThH.

TPEBOBAHUSA K COJEP)KAHUIO HAYUHOM CTATBbH

Hayunast crates, mpemocTaBisieMasl B >KypHAaJbl, JOJDKHA HMETh CICAYIOME 00f3aTejbHbIe
DJIECMECHTHI:

— TIIOCTaHOBKA IIPOOJIEMBI MJIK 3aJa4d B OOIIEM BHJIC;

— aHaJu3 JOCTIKEHUH M MyONIMKanni, B KOTOPBIX IPEAJIaraeTcsl peleHne JaHHON MPoOIeMbl WIH
3a/1a4yM, Ha KOTOPBIE OIUPAETCS aBTOP, BBIJCJICHUE HAyYHOW HOBH3HBI;

— HCCIIeIOBATENbCKAS YacTh;

— 000CHOBaHUE MOJTYYEHHBIX PE3YIIbTATOB;

— BBIBOABI 110 AJAaHHOMY HMCCICAOBAHUIO W TIICPCIIEKTUBLI }IaHLHefIHIeI'O pa3BuUTHA OaHHOI'O
HaTIpaBJICHYS,

— Oubmmorpadus.

TPEBOBAHHUSA K O®OPMJIEHUIO HAYUYHOM CTATHA

CraTtest momkHa OBITH HabOpana mpudToM Times New Roman, pasmep 12 pt ¢ oxuHapHBIM
WHTEPBAJIOM, TEKCT BBIpAaBHHUBAETCS 10 IMHUPHUHE; a03aIlHbI oTcTym — 1,25 cM, paBoe moie — 2 cM, JIeBOe
mmosie — 2 cM, TOJIsl BHU3Y U BBEPXY — 2 CM.

Oos13aTe/IbHbIE 3JIEMEHTBI:

- YVIK

— 3aryiaBue (Ha pyCCKOM U AHIVIMICKOM SI3bIKAX)

— aHHOTAUMSA (HA PYCCKOM U AHIJIMHCKOM SI3BIKAX)

— KJIIOYeBble CJI0BA (HA PyCCKOM M aHIJIMICKOM SI3bIKAX)

CIMCOK JIUTEPATYPbl, HA KOTOPYIO aBTOP CCBHUTAETCS B TEKCTE CTAThHU.

TABHI/ILII)I PUCYHKU, ®OPMVYJIbI

Bce Tabnuiupl, puCYHKHM W OCHOBHEIE ()OPMYIBI, TIPUBEACHHBIE B TEKCTE CTAThH, NOKHBI OBITH
MIPOHYMEPOBAHEI.

®opmyJibl cieayer HabupaTh B penaktope Gpopmyn Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHBIIH
mpudt — 12 pt, xpynueii wagekc — 10 pt , menkuit wamekc — 8 pt. MDopmyJibl, BHEAPEHHbIE KaK
uzodpakenne, He pgomyckaiorcs! Pycckme wu rTpedeckme OykBBI, a Takke OOO3HAUCHHS
TPUTOHOMETPUYECKUX PYHKIIUN HAOUPAIOTCS MIPSAMBIM IIPUPTOM, JATHHCKUE OYKBBI — KYPCUBOM.

Pucynku u npyrue wDIroCTpanuy (4epTexu, rpadKy, CXeMbl, JHarpaMMbl, (JOTOCHUMKH) CIETyeT
pacrornaraTh HEIOCPEACTBEHHO TOCIE TEKCTa, B KOTOPOM OHH YIOMHWHAIOTCS BIEepBEle. PuCyHKH, "nCIIO
KOTOPBIX JTOJPKHO OBITH JIOTHYECKH OIPaBIAHHBIM, IPEACTABISIOTCS B BHJIE OTJCNIBHBIX (aitnoB B hopmaTe
*.eps (Encapsulated PostScript) wiu TIF pasmepom He menee 300 dpi.

CBEJIEHUS Ob ABTOPAX
B konue crateu npuBoastcst HaOpaHuble 10 pt cBexeHust 00 aBTOpax B TaKOM MOCIE0BATEIBHOCTH
(dbamMunus, UMsL, 0T4eCTBO (TOMYKUPHBINA WPHU(T); yUpEKIEHNUE UM OPTaHU3alMs, YUeHas CTEIEeHb, YIeHOe
3BaHUe, JOJDKHOCTD, aJipec, TenedoH, 3J1eKTpoHHas nourta (00brdHbIi mpudT). CBeneHus o0 aBTOpax TakKe
MPEAOCTABIISIIOTCS OTACTBHBIM (hailiioM U 00s3aTeNbHO AyONUPYIOTCS Ha aHTJIMICKOM SI3BIKE.
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