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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
YK 629.7.017.1

J.T". BEJIOHOXKO, .. KOPOJIEB, 10.0. YHEPHBIIIIEB

OBOCHOBAHME M OIIEHKA AJITOPUTMOB YCTOMYHUBOI'O
©®YHKIIMOHUPOBAHMS BECIIMJIOTHBIX JIETATEJIbHBIX AIIITAPATOB
B YCJIOBUAX ATMOC®EPHbIX BO3JEUCTBUU

B cmamwve paccmompen 6onmpoc oyeHku MOYHOCU NPU  HEONPEOeNeHHOCMU 8030elcmaull
ammocgepnvix paxmopos eHeuiHell cpedbl Ha QYHKYUOHUPOSAHUE 6ECNUIOMHO20 J1emMameIbH020 annapama
(bJIA). Ammocghepuvie 6030elicmaus GHeuwiHell Cpedbl BKAIOUAIOM GeMposble HAZPY3KU U AmMOochepHbvle
ocaoku. Ilpu HeonpedenenHom 8030elcmeuu 6HewlHell Ccpedbl OaHHble ¢hakmopsl Mo2ym Obimb
npedcmasiiensl 6 gude Hewemxux mooeneli. Mcciedoeano enusinue opmul YHKYUU NPUHAOLEHCHOCTU NPU
pabome ¢ HeonpeoereHHOCAMU.

B ycnosusix omcymemeus mounot ungopmayuu 0 8030elcCmeusx 6HeuitHell cpedvl Osi OYeHKU
MOYHOCMU 8bIYUCTICHUSI HEONPEOENECHHOCTNU PACCMOMPEHbL MPeY2oabHble, mpaneyuesuonsle, Namuy2oabHvle
U 2ayccosbl QYHKYUU NPUHAONEHCHOCIU. [ OyeHKu NAMUY2OIbHOU QYHKYUU NPUHAOTEHCHOCHU NOTYYEHO
ee  VHUBEPCANbHOe MAMeMAmuyeckoe Onucavue u paspabomana HnOIb308AMENbCKASL QYHKYUS 8
npoepammuou  cpede MATLAB. Ha ocHose paspabomannvix Mmooenell U aicopummos npoeeoeH
BHIYUCTIUMENbHBII dKCHnEepuMenm. Buiuucnenv 3uauenusi eepossmuocmu noepecoerus bBJIA 6 pesyromame
ammocgepuvlx  6030elicmeull 68  PA3IUYHBIX  YCA0GUAX — cpedvl.  Pesynemamel  dKcnepumenma
NOOMBEPAHCOAIOMCA  CIMAMUCIMUYECKO 00pabomKkol  noiyuyenrHvlx Oauuvlx. Ha ocnose npogedennoco
AHATU3A NPUMEHEHUS PACCMOMPEHHbIX GOpM DYHKYULL NPUHAONENCHOCMU OaHbl PEeKOMEHOayuu no ux
nPUMEHEHUIO.

Knrwouesvle cnosa: becnunommniii iemameibHolil annapant, HedemkKue MHoHcecmea, niamuycojibHdas
¢yHKl/[l/l}l I’lpuHanleDfCHOCl’nl/l,' MaAMemMamudecKasi Mooeb.

@ benonoxko J.I'., Kopones U. /., Yepnsiuies 10.0., 2022
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SUBSTANTIATION AND EVALUATION OF ALGORITHMS FOR THE SUSTAINABLE FUNCTIONING
OF UNMANNED AERIAL VEHICLES IN ATMOSPHERIC CONDITIONS

The article considers the issue of assessing accuracy under the uncertainty of the effects of atmospheric
environmental factors on the functioning of an unmanned aerial vehicle (UAV). Atmospheric effects of the external
environment include wind loads and precipitation. With an uncertain environmental impact, these factors can be
presented in the form of fuzzy models. The influence of the form of the membership function when working with
uncertainties is investigated.

In the absence of accurate information about environmental influences, triangular, trapezoidal, pentagonal
and Gaussian membership functions are considered to assess the accuracy of uncertainty calculation. To evaluate the
pentagonal membership function, its universal mathematical description is obtained and a user-defined function is
developed in the MATLAB software environment. Based on the developed models and algorithms, a computational
experiment was carried out. The values of the probability of damage to the UAV as a result of atmospheric influences in
various environmental conditions are calculated. The results of the experiment are confirmed by statistical processing
of the data obtained. Based on the analysis of the application of the considered forms of membership functions,
recommendations for their application are given.

Keywords: unmanned aerial vehicle; fuzzy sets; pentagonal membership function; mathematical model.
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VK 519.226.3
M.B. BOJIKOB, H.1O. ®E/JOPOBA

KOMILVIEKC TIPAKTUYECKUX HTHCTPYMEHTOB .
AJIS1 HOBBIINEHWS TOYHOCTH U JOCTOBEPHOCTH MOJEJIEN
B BAUECOBCKUX CETAX JOBEPUSA

B nocneonee epems annapam 6atiecogckux cemeii 008epusi AKMUGHO HPUMEHAIOM OAsl OYEeHKU
HAOEICHOCMU U AHATU3A CTIOJICHBIX mexHuyeckux cucmem. OOHAKO, 8 UCCIEO08AHUAX NO DMOU meme NoUmu
COBCEM HEe 3AMPOHYM GONPOC NPOBEPKU NOCMPOEHHbIX Moodenell 6 bailecosckux cemsx. /lannas paboma
NOCBAWEHA NPOBEPKe U OYeHKe MAMeMAmUYeckux mMooenell, NOCmpoeHHbIX 8 OAeco8CKUX cemsax 008epus.
Ilpodemoncmpuposana  603MOJNCHOCTL — NPOBEOCHUST  AHAAUZA  YYBCTNEUMNENbHOCHU Ol CIOJNCHBIX
mexHuueckux cucmem 8 batiecogckux cemsx. [lpeocmasnena npoyedypa yuema omkazoe no obujeii npudune
Ha ocHoge Modenu bema-paxmopa. Paspabomarvl npasuia nposepku adeksamnocmu Mooenei 06atecoscKux
cemeitl HA OCHOBe MPebOBaANULL CO2NACU MOOeTU Meopuu OAecO8CKOU cemu U COOMEEMCMEUsL UCCeOYeMOll
cucmeme. B pesyromame nonyuen KOMIIEKC NPAKMUYECKUX UHCIMPYMEHMOS8, HO360ISIOWUX HOBbICUMb
MOYHOCMb U  OOCMOBEPHOCHbL AHAIU3A HAOEIHCHOCTIU CAOICHBIX MEXHUYECKUX CUCmEM C HOMOUBIO
annapama 6aiiecosckux cemei 008epusl.

Knroueesnvle cnosa: ananuz nadedxcHocmu; Oailecogckue cemu, omKaszvl no ooujeli npuduHe; Mooesb
bema-paxmopa, anaius yyecmeumenbHOCmu.
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A SET OF PRACTICAL TOOLS TO IMPROVE
THE ACCURACY AND CONFIDENCE OF MODELS IN BAYESIAN NETWORKS

Recently, Bayesian Networks have been actively used for reliability evaluation and complex technical systems
analysis. However, in such researches, the issue of model validation in Bayesian networks has not been studied enough.
The article is devoted to the validation and evaluation of mathematical models in Bayesian networks. The possibility of
sensitivity analysis for complex technical systems in Bayesian networks is shown. The procedure for accounting for
common cause failures based on the beta-factor model is presented. Rules for validation the adequacy of Bayesian
network models are developed, which are based on the requirements of the agreement of the model of the Bayesian
network theory and compliance with the system of interest. As a result, a set of practical tools has been obtained that
can improve the accuracy and confidence of the reliability analysis of complex technical systems using Bayesian
networks.

Keywords: Reliability Analysis; Bayesian Networks; Common Cause Failures; Beta-Factor Model; Sensitivity
Analysis.
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E.J0. TOJTYBUHCKUH, T.B. UTHATOBA, A.A. KYKYIIIKMH

MOJIEJIA JJIs1 HOUCKA HEIIOJIHBIX TYBJIEHR

HOBOCTHBIX TEKCTOB U IIOKA3ATEJIN UX DOO®EKTUBHOCTHU

B cmamve pacemampuearomcsi MoO0enu NOUCKA HEeNOJIHbIX ()y6]l€l:i HOBOCNIHbBIX MEKCMOBblX

coobuenuil.
noXoxncux m
nokazamenu

Onpeoenenvl 0CHOBHbIE CBOUCMEA HOBOCHHBIX COOOWEHUN, GIUAIOWUE HA MemOoObl NOUCKA
eKcmo8 Ha pYcCKOM s3viKe (Henonnvix 0yoOneu mekcmos). Ilpeonodcena kiaccuguxayus u
aghpexmusrnocmu mooenel UHGOPMAYUOHHO20 NOUCKA HPUMEHUMETbHO K 3adaie HOUCKa

Henonubix 0yoiel meKcmos.

Knrouesvie cnosa: nosocmmuvie coobwenus, mooeiu UHGOPMAYUOHHO20 NOUCKA, HeNoHble Oyonu
MeKCcmog,; Mepobl N000bus, noKkasamenu d¢hgdexmusHocmu mooenel HoUCKa.
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MODELS FOR SEARCHING INCOMPLETE DOUBLE NEWS TEXTS
AND THEIR PERFORMANCE INDICATORS

The article deals with models for searching for incomplete duplicates of news text messages. The main
properties of news reports that affect the methods of searching for similar texts in Russian (incomplete duplicates of
texts) are determined. A classification and performance indicators of information retrieval models are proposed in
relation to the problem of searching for incomplete duplicates of texts.

Keywords: news reports; information retrieval models; incomplete duplicates of texts; similarity measures;
performance indicators of search models.

BIBLIOGRAPHY (TRANSLITERATED)

Kukushkin A.A. Sistemy iskusstvennogo intellekta. Sistemy podderzhki prinjatija reshenij: uchebnoe
posobie. — Orel: Akademija FSO Rossii, 2009. — V 2 chastjah. — Ch. 2. — 228 s.

Krjukova A.V. Opredelenie semanticheskoj blizosti tekstov s ispol’zovaniem instrumenta DKPro
Similarity. — Komp'juternaja lingvistika i vychislitel'nye ontologii. — NIU ITMO (Sankt-Peterburg), 2017.
—Ne 1.-S.87-97.

Ageev M.S., Dobrov B.V., Lukashevich N.V. Avtomaticheskaja rubrikacija tekstov: metody i problemy.
— Uchenye zapiski Kazanskogo gosudarstvennogo universiteta. — Serija Fiziko-matematicheskie nauki,
2008. — T. 150. — Ne 4. — S. 25-40.

Zelenkov Ju.G., Segalovich 1.V. Sravnitel'nyj analiz metodov opredelenija nechetkih dublikatov dlja
Web-dokumentov // Trudy 9-oj Vserossijskoj nauchnoj konferencii «Jelektronnye biblioteki:
perspektivnye metody i tehnologii, jelektronnye kollekcii». — RCDL’2007. — Pereslavl’, Rossija, 2007. —
Tom 1. -S. 166-174.

No6(134)2022



UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

5.  Bol'shakova E.l. i dr. Avtomaticheskaja obrabotka tekstov na estestvennom jazyke i analiz dannyh:
ucheb. posobie / E.I. Bol'shakova, K.V. VVoroncov, N.Je. Efremova, Je.S. Klyshinskij, N.V. Lukashevich,
A.S. Sapin. — M.: 1zd-vo NIU VShJe, 2017. — 269 s.

6. Rukovodstvo razrabotchika. RCO Semantic Network: biblioteka postroenija semanticheskih setej. Versija
2.0 (Microsoft Windows). — Nauchnyj Park, OOO «Garant-Park-Internet». — M., 2002 [Jelektronnyj
resurs]. — URL: http://www.rco.ru (data obrashhenija: 13.12.2021).

7. Salton G., McGill M.J. Introduction to modern information retrieva. — McGraw-Hill, 1983. — 472 p.

8. D'jakova T.V. Osnovnye principy i struktura novostnyh soobshhenij. — Lingua mobilis, 2011. — Ne 2(28).
—S. 102-105.

9. Van Dejk T.A. Jazyk. Poznanie. Kommunikacija; perevod s angl. — B.: BGK im. I.A. Bodujena de
Kurtenje, 2000. — 308 s.

10. Van Dejk T.A. Media-kontent: mezhdisciplinarnoe issledovanie novostej kak diskursa/ T.A. van Dejk. —
Filologija, 1991. — Ne 5. — S. 17-20.

11. Pecina P. Lexical Association Measures. Collocation Extraction. Prague: Institute of Formal and Applied
Linguistics, 2009.

12. Hohlova M.V. Sopostavitel'nyj analiz statisticheskih mer na primere chasterechnyh preferencij
sochetaemosti sushhestvitel'nyh. — Komp'juternaja lingvistika i vychislitel'nye ontologii, 2017. — Ne 1. —
S. 166-171.

YK 004.051

AI0. EBTYXOB

METOIUKA U AJITOPUTM ABTOMATI/BI/IPOBAUHHOI?'I OHEHKHN KAYECTBA
NCTOYHUMKOB TEKCTOBBIX COOBIIEHUU CPEJACTB MACCOBOU

KOMMYHUKAIUU CETH «MHTEPHET»

Cmamvsi  noceésaujena npuMeHenuro U  aoanmayuy  HeCcKOIbKUX  NPUKIAOHBIX — MEemo008
K 3adaue OUHAMUYECKOU MHOSOMEPHOU CPABHUMENbHOU OYEHKU Kauecmed UCMOYHUKOE MeKCIMO8biX
COOOWeHUll CPeOCm8 MAacco80U KOMMYHuKayuu cemu «Mumephemy ¢ ROMOWbBIO CMPYKMYPUPOBAHHO20
Habopa KOCBEHHbIX XapaKmepucmux u nokasameneu. B pamkax co30anus mexnoio2uyeckux uHOUKamopos
NPUBOOSIMCSL C8EOCHUS O UBOPAHHBIX MEMOOAX U OPUSUHATLHBIX PE3YTbMAmMax paspadomKu aHaIumu4ecKoll
MoOenu, a maxdice MemooOuKy aemoMamu3UpOBaAHHON OYeHKU KaueCcmad.

Knwueevie cnosa: mexnonocuueckutl uHOuKamop; CpABHUMENbHAA OYEHKA, Kavecmeo, UCMOYHUK
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METHODOLOGY AND ALGORITHM FOR AUTOMATED QUALITY ASSESSMENT

OF THE SOURCES OF TEXT MESSAGES IN THE INTERNET MASS COMMUNICATIONS

The article is devoted to the application and adaptation of several applied methods to the problem of dynamic
multidimensional assessment of the quality of sources of text messaging in Internet networks using the structure of a set
of target characteristics and indicators. Within the framework of technological indicators, information is provided on
the selected methods and controls of the analytical model, as well as methods for assessing the level of safety.
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HHDOOPMALIMOHHBIE TEXHOJIOI'MH B COL{UAJIBHO-ODKOHOMUYECKHUX
U OPI'AHN3ALIMOHHO-TEXHUYECKUX CUCTEMAX

YK 004.021
A.B. ABJIEEB, E.A. MAIIIKOB, O.A. CABUHA

BBIABJIEHUE XAPAKTEPUCTHUK U CPABHEHHUE ITOITYJISIPHbBIX
NHANKATOPOB TEXHUYECKOI'O AHAJIN3A ®OHAOBOI'O PBIHKA

B daunoii cmamwe onucvigaromes 0e epynnvl UHOUKAMOPO8 MEXHUUECKO20 AHANU3A: UHOUKAMOPbI
Ha OCHOB€ CKOMb3AWUX CPEOHUX U OCYUWILIAMOPbL, 8 KANCOOU U3 KOMOPbIX 6bl0eNAomca Haubolee
NONYNApHble UHOUKAMOPLL U  ONUCHIBAIOMCA UX NpuHyunsl pabomel. [anee 6edemcs 6vioeneHue
npeuMywecms u HeOOCmamKo8 Kaxicoo2o0 UHOUKAMOpA U Ux cpasHeHue Opye ¢ OpyeoM Npu MmMopeosie
@vrouepcamu na 15-munymuom unmepeaie 2pagura ANOHCKUX C8el.

Knrwouesvie cnosa: mexuuueckuii ananus; (PoHOOBbIU PLIHOK, CKOIb3AWAS CPEOHSS, OCYUILIAMOP,
MexXHU4eCKull UHOUKamop, @viouepc.
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IDENTIFYING OF CHARACTERISTICS
AND COMPARING OF POPULAR TECHNICAL ANALYSIS INDICATORS

This article describes two groups of technical analysis indicators: indicators on a basis of moving averages
and oscillators. For each of this groups the most popular indicators are defined with the description of their calculation
principles. After that the main advantages and disadvantages are given for every indicator, and on the basis of this
information author has performed a comparing of indicators for the futures trading on a 15-minute timeframe.

Keywords: technical analysis; financial market; moving average; oscillator; technical analysis indicator;
futures.
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AHAJIN3 ITEPCIIEKTUB U BUO3MO)KHOCTEI7I TEJEMEJAULWHbI
JJI JIEYEHUSA JETEU, CTPAJAIOIIUX AYTU3MOM

B pabome paccmompenvt naubonee sadichvie acnexmul meiemMeOuyUuHsl U ee poib 8 peuleHul MHO2UX
npobnem npouiniozo u Hacmoswezo epemenu. Ilpoeeden ananuz 603MONCHOCMU NPUMEHEHUs. MOl
MEXHON02UL K OEHBEPCKOU MOOeIU pPAHHe20 JledeHUsi pacCmpoucme aymucmuyeckoz0 Cnekmpa nymem
CO30aHUsl DJIeKMPOHHOL UHMEIeKMYANbHOU CcUCmeMbl NOOOEPHCKU U NPUHAMUS peuleHull npu JjledyeHuu
aymusma y Oemeil. Paccmompenvl yenecoobpazHocms u 803MOICHOCHMU NOCMPOEHUsT MAKOU CUCHEMDL,
0cobeHHOCmU npediazaemo2o nooxood, e20 MmexHuiecKue 3a0adu.

Knwouesvie cnosa: menemeduyuna; OeHsepckas Mooenb paHHe20 CMapma, UCKYCCHGEHHbI
uUHmMeIeKm.
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ANALYSIS OF THE PROSPECTS AND POSSIBILITIES OF TELEMEDICINE
FOR THE TREATMENT OF CHILDREN WITH AUTISM

The paper considers the most important aspects of telemedicine and its role in solving many problems of the
past and present. The analysis of the possibility for applying this technology to the Early Start Denver model to
treatment the autism spectrum disorder in children by creating an intelligent system of support and decision-making in
the aforementioned field. Expediency and possibilities of building such a system, the features of the proposed approach,
its technical tasks are considered.
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PA3PABOTKA HH®OPMAIIMOHHOMN MOJIEJIN JIJIs1 ®OPMHUPOBAHUA

WUHJIUBUAYAJIBHON OBPA3OBATEJIbHOM TPAEKTOPUH

B nacmoswee spems na pvinke mpyoa nHabao0aemcs cmpemMumenvublilt pocm 4ucia mpedosanuil,
npeovABIAEeMbIX K NPODECCUOHATTLHOMY YPOBHIO KOMAEMEHYUU COUCKamenel, 8 moMm Hucie mex, KOmopbie
HAX00AMCcs. 8 noucke padomvl nNocjie OKOHYAHUS Y4eOHo2o 3asedenus. Ha cecoOnsawnuii Oens, 015
N000epPIAHCAHUST KOHKYPEHMOCHOCOOHOCMU, KAXNCObIU CReyUanucm Ha pbiHKe mpyoa OO0JCeH HA MOMEeHMm
OKOHYAHUSL 0OyYeHUs 001a0amb 3HAHUAMU U HABLIKAMU 80 MHONCECBEHHbIX ACHEKMAaX 6blOPAHHOU UM
ompacu, 6 Mom Yucie mex, Komopvie moibKo HAOUParom NORYIAPHOCTb 8 NPOPeCCUOHATBHOU Cpede.
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B oannoii pabome npeocmasnena modenb noCmpoetust NEPCOHATUIUPOBAHHO2O 0OYUEHUsL HA OCHOBE
aHanU3a PuLIHKA mMpyod, ONUCAHBL MemoObl  AGMOMAMUZUPOBAHHOZO NOAYYeHUs Mmpedosanull K
Keanupuxayuy, 011 4e2o ObLIU PACCMOMPEHbI 803MOICHOCTNU (POPMUPOSaHUs MpeDO8aHull, maKue Kax:
ROCPEOCmMBOM CO30aHUSL NOOCUCTEMbL ABMOMAMUZUPOBAHHO20 COOPA OAHHBIX C UHMEPHEm-NAAm@popm
noobopa nepconana; NOCPeOCmEOM HNPOSPAMMHO20 unmepelica npunodicenus, npedoCmasinemoo
unmepHem-niamgpopmoil no nodbopy nepcouana. i opmuposanus mpebosanuii Kk Keaiu@urayuu Ovli
UCNONb306AH NPOSPAMMHLIIL  UHmMepghelic Npunodicenus, a maxdce paspabomana 6a308as Mooennb
mpebosanuil.

Knrouesvle cnosa: unousudyanvhas obpazosamenvHas mpaekmopus, napcuue; xouwyenyusi API;
JSON; memoo getPage(); 6azosas mooens.
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DEVELOPMENT OF AN INFORMATION MODEL
FOR THE FORMATION OF AN INDIVIDUAL EDUCATIONAL TRAJECTORY

Currently, the labor market is experiencing a rapid increase in the number of requirements for the professional
level of competence of applicants, including those who are looking for work after graduation. To date, in order to
maintain competitiveness, every specialist in the labor market must, at the time of graduation, have knowledge and
skills in multiple aspects of his chosen industry, including those that are only gaining popularity in the professional
environment.

This paper presents a model for building personalized training based on labor market analysis, describes
methods for automated obtaining qualification requirements, for which the possibilities of forming requirements were
considered, such as: by creating a subsystem for automated data collection from online recruitment platforms; through
the application software interface provided by the online recruitment platform. To form the qualification requirements,
the application's programming interface was used, and a basic requirements model was developed.

Keywords: individual educational trajectory; parsing; APl concept; JSON; getPage() method; basic model.
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A.B. BACYKMHCKMI, 10.A. BEJIEBCKAS, A.Il. PUCYH, P.A. PUCYH

METO/J MHTEJUIEKTYAJIbHON NOJJIEPKKHA YIIPABJIEHUYECKHUX PEINEHUM
HA IIPEJIIMIPUATUAX PATUOYACTOTHOM CITYKBbI
TP OPTAHU3ALIUUA PAIMOKOHTPOJIA

Ipeonooicenunviii Memoo no3eousiem pazpadbomams Memoouxy u ai2opumm oyerKu IQpdexmusnocmu
pewenusi  3a0ay  YNpasieHusi pPaoUOKOHMpPOLeM, OCHOBAHHLIIL HA  NPUHYUNAX —OYEHKU  B3AUMHOU
nPeOnoOUMuUmMeNnbHOCMU — 6APUAHMOE  Pearu3ayul.  NOMEHYUATbHbIX — (PYHKYUOHALLHBIX — BO3MONCHOCTEN
npeonpusimuil. - paououaAcmomHou  CIyHcObl, 00eCnedeHuss MONCOECMEEHHOCMU U  CONOCMABUMOCHIU
apghexmos om GbInoONHEHUS CUCTEMbL NIAHOBBIX U BHENJIAHOBbIX 3a0ay U npogedeHus meponpusmuil PK npu
3A0AHHBIX BPEMEHHbIX UHMEPBANAX, NPUBTEKAEMbIX Pecypcax Cul u cpedcme pPAouOKOHMPOIs, Qusuko-
2e02pahuuecKux YCao8UsxX pacnoioNiceHusi 00beKmo8 PAOUOKOHMPOIS, 0SPAHUEHUSX U KPUMEPUSX OYeHKU
aghhexmuernocmu ynpaeieHus.

Kniouesvle cnoea: memoo uUHMENIEKMYANbHOU  NOOOEPHCKU — YNPABIEHYECKUX — peuleHUll;
PAOUOKOHMPOAL,  NPeOnpusmusi  paduoyacmomHou  cayoucovl;,  apgexmusnocmv  ynpasnenus
PaouokoHmpoaem; 6a3oevie NOKA3AMenU OYeHKu 3ppexmusHocmu ynpasienus paduoKoOHmpoieMm.
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A software tool for generating logical functions with variable structure is proposed.
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MATEMATUYECKOE U IIPOI'PAMMHOE OBECIIEYEHUE
BBIYUC/IUTEJIbHOH TEXHUKU U ABTOMATH3UPOBAHHBIX CUCTEM
YK 004.9

MM.D. AXME/], C.A. UBAHOB, b. PAIIIN/I, M.A.A.M. XEI"'A3U

OBBEJUHEHUE JAHHBIX C CEHCOPOB U TPEKHUHI' OBBEKTOB

HA 3TAIIE PACIIO3HABAHUSA U151 BECIIUJIOTHBIX ABTOMOBWIEM

B

nocnednee  @pemsi  0baacmvb  OeCnUIOMHbLIX — agmomoouneli  npeocmasasiem — OOILULOU

uccne008amenbCKull  uHmepec, 00YCI08IeHHbIN  OIU30CMbI0 K peanu3ayuu NOAHOCMbIO  A6MOHOMHbLIX
aemomodunell. Cucmemvl mpexunea (OMCAEHCUBAHUS) 0OBEKMOE OKPYICEHUs U 00beOUHeHUsT OAHHLIX C
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CEHCOPOs edcam 8 OCHO8e MOOYIS BOCHPUSIMUL ABMOHOMHBIX CpeOCms. [lannble, NOIYUEeHHbIE ¢ PAZTUYHBIX
CeHCOopos, 00BEOUHAIOMCsL eémecme  Oas  CO30aHUsL OOHOPOOHO20 NPEOCMABIeHUs. 00 OKPYXICaouiem
npocmparncmae. JauHvlii N00X00 NO360A5em 3HAYUMENbHO CHUSUMb KOJIUYECMBO JIOJCHBIX U HEeMOUHbIX
pacnosnasanui. Kpome smoeo, 0ns obecnevenus 0e30nacholl Hagueayuu OECNULOMHO20 A8MOMOOUISL
HeoOX00UMO UMEMb HAOEICHYIO CUCHEMY MPEeKUHea, KOMOopasi NO360aUM OYEHUBAMb MeCIONOI0JICEHUE U
CKOPOCHb QUHAMUYECKUX 00bekmos. [lannas cmambvs onuchléaem Mexanusm 00beOUHeHUs OAHHLIX C
auoapa u Kamepvl Ha dmane pacno3nasanus. [na npeobpazoeanus pacno3HAHHLIX KAMepou 00beKmos 8
MPEeXMEPHYIO  cucmemy KoopouHam Obll  pa3pabomar CneyuaivbHbll aneopumm, OCHOBAHHBII HA
pacuwiupenHom  aneopumme  Quiompa  Kanmana, ¢ Mexanuzmom — accoyuayuu  00beKmog — Ha
nOCAe008amenbHOCMU  Kadpos. B OdauHOu pabome makdice NPUeOeHa OYeHKA NPOoU3B00UMEenIbHOCU
cucmemyvl Ha peanvbHblX OAHHLIX, KOmopyle ObLIU NOJYYEHbl C CeHCOPO8, YCMAHOBNEHHbIX HA A8MOMOoDuUe.
Honyuennvie pesyrvbmamovl CEUOEMETLCMBYIOM 00 YMEHbUEHUU KOIUYECTHBA JIOJCHbIX U OUUOOYHBIX
0OHAPYIICEHU U HEBEPHBIX KAACCUPDUKAYUL OUHAMUYECKUX 0OBbEKMO8.

Knwwuesvie cnosa: ciusnue oamuuxog;, mpexune; uibmp Kanimana, nudap; xamepa, MoOyib
socnpuamus, npoekyus ooiaxka movex, oyenxa 2nybunst, ROS 2; Autoware.

@ Axmen M.M.O., UBanoe C.A., Pamug b., Xerazu M.A.A.M., 2022
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SENSOR FUSION AND OBJECT TRACKING
FOR SELF-DRIVING CARS USING DETECTION LEVEL FUSION

The field of self-driving cars has recently seen a lot of interest, and it is close to achieving fully self-driving
cars. Sensor fusion and multi-object tracking are at the heart of perception in the autonomous vehicles stack. The
detected objects from different sensors are fused together to have a uniform representation of the surrounding
environment, reducing the error rate. Moreover, to ensure safe navigation for autonomous unmanned vehicles, it is
necessary to have a strong tracking system that can estimate the positions and speeds of other vehicles. In this paper,
we fused the data of lidar and camera sensors at the detection level. A sophisticated 2D to 3D approach was developed
in order to transform the camera detections into 3D. The backbone of the system is the extended Kalman filter, with the
main association algorithm between frame sequences being the successive shortest path. We evaluated the performance
of the system on real data gathered from the lidar and camera and mounted on a car. The acquired results indicate
progress in terms of the decrease in incorrect detections and incorrect classifications of moving objects.
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Keywords: sensor fusion; Tracking; Kalman filter; lidar; camera; perception module; point cloud projection;
depth estimation; ROS; Autoware.

BIBLIOGRAPHY (TRANSLITERATED)

1. Baig Q. Multi sensor data fusion for detection and tracking of moving objects from a dynamic
autonomous vehicle. — HAL. — Vol. 2012. — 2012.

2. Li Y. and other. Deep learning for lidar point clouds in autonomous driving: a review / Y. Li, L. Ma, Z.
Zhong, F. Liu, M.A. Chapman, D. Cao, J. Li // IEEE Transactions on Neural Networks and Learning
Systems, 2020. — Vol. 32. — P. 3412-3432.

3. Bijelic M. and other. Seeing through fog without seeing fog: Deep multimodal sensor fusion in unseen
adverse weather / M. Bijelic, T. Gruber, F. Mannan, F. Kraus, W. Ritter, K. Dietmayer, F. Heide //
Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition, 2020. — P.
11682-11692.

4. Kato S. and other. An open approach to autonomous vehicles / S. Kato, E. Takeuchi, Y. Ishiguro, Y.
Ninomiya, K. Takeda, T. Hamada // IEEE Micro. — Vol. 35, 2015. — P. 60-68.

5. Quigley M. and other. ROS: an open-source Robot Operating System / M. Quigley, K. Conley, B.
Gerkey, J. Faust, T. Foote, J. Leibs, R. Wheeler, A.Y. Ng // ICRA workshop on open source software,
2009. - Vol. 3. -P.5.

6. Reid D. An algorithm for tracking multiple targets // IEEE transactions on Automatic Control, 1979. —
Vol. 24. 1979. — P. 843-854.

7. Fortmann T., Bar-Shalom Y., Scheffe M. Sonar tracking of multiple targets using joint probabilistic data
association // IEEE journal of Oceanic Engineering, 1983. — Vol. 8. — P. 173-184.

8. Bar-Shalom Y., Fortmann T.E., Cable P.G. Tracking and data association. Acoustical Society of America,
1990.

9. Konstantinova P.D., Udvarev A., Semerdjiev T. A study of a target tracking algorithm using global
nearest neighbor approach. — Compsystech, 2003. — Vol. 3. — P. 290-295.

10. Blackman S.S. Multiple hypothesis tracking for multiple target tracking // IEEE Aerospace and Electronic
Systems Magazine, 2004. — Vol. 19. — 2004. — P. 5-18.

11. Wang C. and other. MuSSP: Efficient min-cost flow algorithm for multi-object tracking / C. Wang, Y.
Wang, Y. Wang, C.T. Wu, G. Yu // Advances in Neural Information Processing Systems, 2019. — Vol.
32.

12. Kalman R.E. A new approach to linear filtering and prediction problems, 1960.

13. Ribeiro M.l. Kalman and extended kalman filters: Concept, derivation and properties. — Institute for
Systems and Robotics, 2004. — Vol. 43. — P. 46.

14. Redmon J., Farhadi A. Yolov3: An incremental improvement // arXiv preprint arXiv:1804.02767, 2018.

15. Yin T., Zhou X., Krahenbuhl P. Center-based 3d object detection and tracking // Proceedings of the
IEEE/CVF conference on computer vision and pattern recognition, 2021. — P. 11784-11793.

16. Lang A.H. and other. Pointpillars: Fast encoders for object detection from point clouds / A.H. Lang, S.
Vora, H. Caesar, L. Zhou, J. Yang, O. Beijbhom // Proceedings of the IEEE/CVF conference on computer
vision and pattern recognition, 2019. — P. 12697-12705.

17. Lin T.Y. and other. Microsoft coco: Common objects in context / T.Y. Lin, M. Maire, S. Belongie, J.
Hays, P. Perona, D. Ramanan, P. Dollar, C.L. Zitnick // European conference on computer vision, 2014. —
P. 740-755.

18. Cunningham P., Delany S.J. K-nearest neighbour classifiers-a tutorial // ACM Computing Surveys
(CSUR), 2021. — Vol. 54. — P. 1-25.

19. Bar-Shalom Y., Willett P.K., Tian X. Tracking and data fusion. — VVol. 11. — YBS publishing Storrs, CT. —
USA, 2011.

YK 004.021

A.A. KY3BMEHKO, /1.3. JIABAPEBA, A.C. CASBOHOBA, I".B. HAPEBA

AHAJIN3 DOPEKTUBHOCTU UCITOJIb30BAHUA AJITOPUTMA

IENEA MAPKOBA B CACTEMAX ITPEJJUKTUBHOI'O BBOJIA TEKCTA

Cmamvsi noceésujena axmyaibHOU npobieme YCKOPeHHO20 HAOopa mekcma Ha Yu@dposwix
yempoticmeax. Ilpusedeno pewienue 3a0auu  GOpMUpPoBaHUs NOOCKA30K, NPeOCMABNeHHbIX 8 6ude
8APUAHMO8 OKOHYAHUsL CNO8 UMU (Ppaz 8 npoyecce Habopa mekcma Ha ycmpoucmeax. s pewenus
nocmasnenol 3a0auu evlbpan aneopumm yenei Mapkosa, nexcawuti 8 OCHO8e NONYIAPHBIX CUCHEM
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npeouxmugno2o 8600a mekcma. Ocoboe eHUMaHUe YyoeneHo aneopummy obyuenus yeneti Mapxosa Ha
cnosape uz 10000 cnos, noryyennvix @ pesyrvmame 00PAdOMKU PASTUYHBIX XYOOHCECMBEHHBIX U HAVUHO-
NONYNAPHBIX MeKCmos. [ peueHusi NOCMABIeHHOU 3a0a4u PopmMuposanus noOCKa3oK ObLIO paspabomaro
npozpammHoe obecneuerue, YHKYUOHAN KOMOpo2o onucan 6 cmamve. Ilpogeden ananuz s¢pgpexmugnocmu
ucnonvb3oeanus aneopumma yenetl Mapxoga 01 npeouxmugHo2o 6600d C NOMOWDBIO KpUumepues OYeHKu
Kayecmea n0OCKA30K.

Knwuesvie cnosa: yenu Maprosa;, mapkogckoe c8OUCMB0, cucmema HpeouKmueHo2o Habopa

mekcma.

© Kysbmenko A.A., Jlazapesa JI.9., Casonosa A.C., Llapesa I'.B., 2022
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ANALYSIS OF THE EFFICIENCY OF USING THE MARKOV CHAIN ALGORITHM
IN THE PREDICTIVE TYPING SYSTEMS

The article is devoted to the actual problem of accelerated typing on digital devices. The solution of the
problem of forming prompts, presented in the form of variants of the end of words or phrases, in the process of typing
on devices is given. To solve the problem, we chose the Markov chain algorithm, which is the basis of popular
predictive text input systems. Particular attention is paid to the algorithm for learning Markov chains on a dictionary of
10,000 words obtained as a result of processing various fiction and popular science texts. To solve the task of forming
prompts, software was developed, the functionality of which is described in the article. An analysis of the effectiveness
of using the Markov chain algorithm for predictive input was carried out using criteria for evaluating the quality of
prompts.

Keywords: Markov chain; Markov property; predictive typing system.
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TEJIEKOMMYHUKALIMOHHBIE CHUCTEMbBI 1 KOMIIBIOTEPHBIE CETH

YK: 656.259.23

A.C. BEJIOB, C.I1. BEJIOB, A.B. KOCbKHH, B.C. CEPIIOKOB, E.B. CKOBYEHKO

OB OJJHOM NOJIXO/IE

K HOBBIINEHUIO BE3OITACHOCTHU INEPEJAYU UTH®OPMAILINHU
B BECITPOBOJHBIX THOOKOMMYHUKALIMOHHbBIX CUCTEMAX

B nacmoswee epems 3nauumenvnoe GHuManue npu paspabomke u co30aHuu 6ecnpoGoOHbIX
UHDOKOMMYHUKAYUOHHBIX CUCHEM cledyem YOelsimb ONpocam HNOGblUeHUs 6e30NacHocmu  nepeoadu
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uHpoOpMayuy 8 YKA3AHHBIX CUCMEMAX U3-3a OONbUIO20 KOAUHEeCmBd MEXHUYECKUX CPeOCms, CO30aiouux
PA3IUYHO20 8UOA NOMEXU, 4 MAKHCe NO3BONAIOUUX OCYWECMENamb HEeCAHKYUOHUPOBAHHBIN OOCHYN K
nepeoasaemoii ungopmayuu. B c8sa3u ¢ SMUM 8 cmamve paccmMampugaemcst 00UH U3 603MONCHLIX NOOX0008
K NOBbIUEHUIO 6E30NACHOCIU Nepedayu UHPOPMAYUY 8 YKA3AHHBIX 6blie CUCIMEMAX HA OCHO8e NPUMEHeHUs.
aneopumma, — NO380AAUWE20  AOANMUBHO  NOO0EpHCUBAMb  mMpedyembili  ypogeHsb — Oe30nacHOCmu
nepeoasaemvlx OAHHbIX NYMeM HenpepvlBHO20 AHAIU3A NOMeX080U 0OCMAHOBKYU pA3IUYHO20 8U0d 68 KaHale
CBA3U U 8bIPAOOMKE HA MO OCHOBE IYUULEe20 PeUleHUs.

Knrouesvie cnoea: nosviuuenue Oezonachocmu nepeoawu  uxn@opmayuu,  Oecnposooubvie
UHDOKOMMYHUKAYUOHHBIE CUCTHEMbI, HENpPepblGHbIL aHANU3 NOMeX080l 0OCMAHOBKU PA3IuuH020 6Udd 8
Kauane cesasu.

@ Benos A.C., benos C.I1., Kocekkun A.B., Cepatokos B.C., Ckoduenko E.B., 2022
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ABOUT ONE APPROACH TO IMPROVING THE SECURITY
OF INFORMATION TRANSMISSION IN WIRELESS INFOCOMMUNICATION SYSTEMS

At present, considerable attention in the development and creation of wireless infocommunication systems
should be paid to improving the security of information transmission in these systems due to the large number of
technical means that create various types of interference, as well as allowing unauthorized access to the transmitted
information. In this regard, the article considers one of the possible approaches to improving the security of
information transmission in the above systems based on the use of algorithm that allows adaptively maintaining the
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required level of security of transmitted data by continuously analyzing various types of interference conditions in the
communication channel and developing on this basis the best solutions.

Keywords: increasing the security and noise immunity of information transmission; energy and structural
secrecy of information exchange; wireless infocommunication systems.
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JI.10. MY3AJIEBCKHI, B.A. MYPAIIIOB, H.1. POKUH

YCJOBUSA CTPYKTYPHOM PEAJTM3YEMOCTHA MHOT'OIIOJIIOCHOM
CETHU CBsA3U, YUUTBIBAIOIIUE NIOACUCTEMY CUHXPOHU3ALIUU

IIpedcmasnenue mpancnopmmuou cemu Ce:3U 6 8U0e MHOLONONIOCHOU Cemu ¢ MHO2ONPOOYKMOBbIM
NOMOKOM 8edem K HeoOXO00UMOCMU PACCMOMPEHUs: YCI08UU peanu3ayuu OaHHO20 NOMOKA C YY4emom
CMPYKMYPHO-MONOA02UYeCKUX ocobenHocmeti cemeu. B nacmoswee 8pems 3a0aua o MHO20NPOOYKMOBOM
NOMOKe OKOHYAMENbHO He UCCIe008AaHA, A U3BECHHbIE YACHHbIE Peatu3ayul 08YXNpoOYKmMoGblX NOMOKO8 U
MHO20NPOOYKMOBLIX NOMOKO8 C OOWUM NPUEMHUKOM He NO360JAI0M peuams 3a0auyu Cunmesa cemell
obueco e6uda. JlanHvle 0OCMOAMENbCMEA ABNAIOMCA OCHOBAHUEM OJIA PACCMOMPEHUS OONOIHUMENbHBIX
VCR08ULL peanu3ayuy MHO2ONPOOYKMOBbIX NOMOKO8 HA MHO2ONONIOCHBIX Cemsix 00we20 6uod.
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CONDITIONS OF STRUCTURAL FEASIBILITY OF THE MULTIPOLAR

COMMUNICATION NETWORK, SYNCHRONIZATION CONSIDERING THE SUBSYSTEM

Representation of a transport communication network in the form of a multipolar network with a multigrocery
stream conducts to need of consideration of conditions of realization of this stream taking into account structural and
topological features of networks. Now the task about a multigrocery stream finally is not investigated, and known
private realization of two-grocery streams and multigrocery streams do not allow to solve problems of synthesis of
networks of a general view with the general receiver. These circumstances are the basis for consideration of additional
conditions of realization of multigrocery streams on multipolar networks of a general view.

Keywords: Transport communication network; network model; synthesis; section; multipolar multigrocery

network.
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HHDOOPMALIMOHHAA BE30IIACHOCTH U 3ALLJUTA HHOOPMALIUU

YK 004.056; 004.738.5
J.1. PBIXOB, I1.b. XOPEB

OIEHKA TH®OPMALIMOHHbIX PUCKOB
TP UCTTIOJIB3OBAHUH OBJIAYHbBIX CEPBUCOB
IO KPUTEPUAM CYHIECTBYIOIIIUX CTAHIAPTOB

Paccmampusaromes memoovt 1 npocpammHvle CpeOCmea OYeHKU PUCKOE UHPOPMAYUOHHOU
bezonacnocmu npu UCNOIL308AHUU 0ONAYHBIX cepsucos. Ilpednrazaemcs memoo oyenKu UH@OOPMAYUOHHBIX
PUCKO8, OCHOBAHMBILL HA U36ECMHOU 2UOPUOHOU MemoouKe OYeHKU 0e30naACHOCU UHDOPMAYUOHHBIX
MEXHON02ULL 0711 CNOJICHBIX NPOMBIULIEHHbIX 00bekmos. [1o cpasHenuio ¢ cywecmsylomum MemoooMm,
npeonazaemcs yyumvléams npu OYeHKe pPuckos mun oOIauHOU UHGPACMPYKMYpbl, a npu HopMupo8anuu
0a3vl yepo3 6e30nacHoCmu UHGOPMAYUU UCNOTLI08ATNL He MOIbKO CYUWecmeyouue cmaioapmsl, Ho U OaHK
dannwvix yepos besonacrocmu ungopmayuu @CTIK Poccuu.

Ilpeocmasnen  paspabomannviii.  RPOMOMUN  NPOSPAMMHO20 CPeOCmea OJil OYeHKU PUCKO8
UHpOPMAYUOHHOU Oe30NACHOCIU 0OIAYHBIX CEPBUCO8 NO KPUMEPUAM CYUeCMBYIOWUX CTNAHOAPTOS.

Kntouesvle cnosa: obOnauHvle KOMHOHEHMbl UHQOPMAYUOHHBIX MEXHONO02UU;, OYEHKAd PUCKO8
uHpopmayuoHHou  6e3onacHoCmu;  CMAHOApmMvl  YNPAGLeHuss  UHPOPMAYUOHHOU — DEe30NACHOCHbIO,
CMAaHOapmMuvl OYEeHKU 3AUUYEHHOCIU, CIMAHOAPmMbl QYHKYUOHATLHOU Oe30NACHOCU.

© Poixos J1.1., Xopes ILB., 2022
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ASSESSMENT OF INFORMATION RISKS WHEN USING CLOUD SERVICES ACCORDING
TO THE CRITERIA OF EXISTING STANDARDS

Methods and software tools for assessing information security risks when using cloud services are considered.
A method for assessing information risks based on the well-known hybrid methodology for assessing the security of
information technologies for complex industrial facilities is proposed. In comparison with the existing method, it is
proposed to take into account the type of cloud infrastructure when assessing risks, and when forming a database of
information security threats, use not only existing standards, but also the information security data bank of the FSTEC
of Russia.

The developed prototype of a software tool for assessing the risks of information security of cloud services
according to the criteria of existing standards is presented.

Keywords: cloud components of information technologies; information security risk assessment; information
security management standards; security assessment standards; functional safety standards.
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Hay4Ho-mexHu4eckul xypHas

TPEBOBAHUA
K 0(hOPMJICHHIO CTAThH VISl Oy0JIMKOBAHHS B ’KypHaJle
«HdopManOHHbIEC CHCTEMBbI U TEXHOJIOTHID)

OBIIME TPEBOBAHUA

O0pem MaTepuaina, HpeaIaraeMoro K IyOJHKalu{, W3MEpSAeTCsl CTPaHMLAMH TEKCTa Ha JIMCTAax
dpopmaTra A4 u comepxur oT 4 10 9 cTpaHHMI; BCE CTPAaHUIBI PYKONHMCH JOJKHBI UMETH CIUIOMIHYIO
HyMeparuro.

B ognom cOopHHMKE MOKET OBITH OIyOJIMKOBaHAa TOJBKO OJAHA CTaThi OJHOIO ABTOPA, BKIIOYAs
COaBTOPCTBO.

AHHOTaMM BCeX MyOJMKYeMbIX MaTepHajioB, KIIOUEBBIE CIIOBA, HHGQOpMAIHs 00 aBTOpax, CIHUCKU
JIUTEpaTypsl OyAYyT HaXOAUTHCS B CBOOOAHOM JOCTYIE Ha caiiTe COOTBETCTBYIOILEIO )KypHalla M Ha caiire
Poccuiickoii HayuHOH 31ekTpoHHOM OubaroTekn — PYHOB (Poccuiickuii MHIEKC HAYYHOTO LIMTHPOBAHMUS).

IToMuMO cTaTbu aBTOPBl JOJDKHBL IIPEACTABUTH 3aKIIOUEHUE O BO3MOXKHOCTU OTKPBITOTO
OITyOJIMKOBaHUS CTAThH.

TPEBOBAHUSA K COJIEPKAHUIO HAYUYHOM CTATBU

Hayunas craresi, mpenocraBisiemMas B JKypHaJbl, JOJDKHA HMMETh CIEAyIONHe 00s3aTelbHbIe
AIIEMEHTHI:

— MIOCTAaHOBKa MPOOJIEMBI MITH 33]]a4d B 00LIEM BUJIC;

— aHaJu3 TOCTWKEHWH M MyOJMMKaIMi, B KOTOPBIX MpeiaraeTcsl peuieHne JaHHOW MPpoOIeMbl Wiln
3aJ]auu, Ha KOTOPBIE OMIMPAETCS aBTOP, BbIJICIIEHUE HAYIHOW HOBU3HBL;

— HCClIe0BaTeNbCKas 4acTh;

— 000CHOBaHHUE NOJIyYEHHBIX PE3y/IbTaTOB;

— BBIBOJBI 1O JAaHHOMY WCCIICIOBAaHUIO M TEPCHEKTHUBHI AalbHEUIIEr0 pa3BUTHS JaHHOTO
HaTpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUS K O®OPMJIEHUIO HAYYHOM CTAThU

Crarest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS MO MIMpPUHE; ab3amHbIid oTcTyn — 1,25 cM, mpaBoe moie — 2 cM, JIEBOe
roJse — 2 ¢M, IOJI BHU3Y U BBEPXY — 2 CM.

Oobs13aTesIbHBIE )1eMEHTHI:

- YIK

— 3arJjiaBue (Ha pycCKOM M aHIJIMIICKOM SI3bIKAX)

— aHHOTauus (HA PyCCKOM U AHIVIMICKOM SI3bIKAX)

— KJIIO4YeBble CJIOBA (HA PYCCKOM M aHIJIMICKOM SI3bIKAX)

CIIMCOK JINTEPATYPhl, HA KOTOPYIO aBTOP CCBUIAETCS B TEKCTE CTATBHH.

TABHI/ILILI PUCYHKH, ®OPMVYJIbI

Bce Tabmuipl, pUCyHKH W OCHOBHBIE (DOPMYIIbBI, NPHUBEIEHHBIE B TEKCTE CTAThH, JOJDKHBI OBITh
MPOHYMEPOBaHBI.

DopmyJibl crieayeT Habupath B pemakrope dopmyn Microsoft Equation 3.0 ¢ pasmepamu: 0ObIUHBII
mpudt — 12 pt, xpynueii wagexkc — 10 pt , menkuit mHmekc — 8 pt. Mopmyiabl, BHeAPEHHbIE KaK
u3odpakeHne, He jgomyckawtcs! Pycckue u  rpeueckue OykBbl, a Takke 0003HaueHUS
TPUTOHOMETPUYECKUX (PYHKIUI HAOUPAIOTCS MPSAMBIM MIPUPTOM, JTATHHCKHAE OYKBBI — KYPCUBOM.

Pucynku u npyrue wnnocTpanuu (4epTexu, TpaduKe, CXeMbl, TMarpaMMbl, (POTOCHUMKH) CIIEIyeT
pacrmonaraTh HEMOCPEACTBEHHO IOCNIE TEKCTa, B KOTOPOM OHHM YIOMHWHAIOTCS BIEpBbIC. PUCYHKH, YHCIO
KOTOPBIX JIOJDKHO OBITH JIOTHYECKH OTNPaBIAHHBIM, MPEJICTABISIOTCS B BUJE OTACIBHBIX (ailiioB B popmate
*.eps (Encapsulated PostScript) nim TIF pazmepom ve menee 300 dpi.

CBEJEHHS Ob ABTOPAX
B xoH1ie crateu npuBozsitcs Habpanubie 10 pt cBenenns 06 aBTOpax B TaKOW MOCIE0BATEILHOCTH:
(dbamuiust, UM, OTYECTBO (HONYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTENeHb, YIeHOe
3BaHUe, JOJDKHOCTb, ajipec, TenedoH, dJeKTpoHHas mouta (00braHbd mpudT). CBeleHus 00 aBTOpax TaKxKe
MPEOCTABIISIOTCS OTJCIBHBIM (DaiiioM 1 00sI3aTeNBHO JyOIUPYIOTCSl HA aHTITMHCKOM SI3bIKE.
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